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IMosicHuTeIbHAA 3alIUCKA
OO0mas xapakTepucTuKa y4eoHOro npeamera «MareMaTuka»

Pabouas mporpamma no marematuke B 5-10-x kimaccax paspaborana Ha ocHOBe DenepallbHOTO rOCYJapCTBEHHOTO CTaHIapTa
OCHOBHOr0 001ero odpa3zoBanus, yreepxkaeHHoro Ilpukazom MunucrepctBa oOpa3zoBanusi U Hayku Poccuiickoii ®denepanuu ot
«17» nexabps 2010 r Ne 1987 u AOOII OOO nns caensix obywaromuxcsi ['BOY «C(x)OIINCC umenun B. . [araesay,
pa3pabotannoit B coorBerctBun ¢ ®AOII OO0 OB3, yrBepxnennoii Ilpukazom MunucrepcrBa npocsemenus PO ot 24 Hos0ps
2022 1. Ne 1025.

B snoxy mmudpoBoit Tpancopmaruu Bcex chep 4eT0BeUeCKOi AeITeTbHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM
YelloBeKOM 0e3 0a30BOi MAaTeMaTHYeCKOW MOATOTOBKH. Y>K€ B IIKOJE MAaTeMaTHKa CIY>KUT OMOPHBIM NMPEAMETOM I M3y4CHUS
CMEXHBIX JUCUUIUIMH, a TOCJE IIKOJbl PEaJbHOM HEOOXOIMMOCTbIO CTAHOBUTCS HEIPEPhIBHOE 00pa3oBaHUE, UYTO TpedyeT
IIOJIHOLIEHHOH 0a30B0i 00111€00pa30BaTeIbHON MOATOTOBKH, B TOM YUCIIE U MaTEMATHUECKOH. DTO 00YCIIOBIEHO TEM, YTO B HAIIH JTHU
pacTeT 4uciao npodeccuid, CBsI3aHHBIX C HEMOCPEICTBEHHBIM NPUMEHEHHUEM MAaTEMAaTUKHU: U B cepe 3KOHOMHKHU, U B OU3HEce, U B
TEXHOJIOTHUECKUX 00JacTsX, U JaKe B T'yMaHUTapHBIX cepax. Takum oOpa3oM, Kpyr oOydaromuxcs, IS KOTOPBIX MaTeMaTHKa
MOJKET CTaTh 3HAYUMBIM MPEIMETOM, PACIIUPSIETCS.

[IpakTideckas MOJIE3HOCTh MaTEMaTHKH OOYCJIOBIIEHa TEM, YTO €€ MPEAMETOM SBIAIOTCS (yHIAaMEHTaIbHbIE CTPYKTYPHI
HAIIETO MUpAa: MPOCTPAHCTBEHHBIC (OPMBI M KOJMYECTBEHHBIC OTHOIIEHHUS OT MPOCTEHIINX, YCBAaMBAEMBIX B HEMOCPEICTBEHHOM
OTIBITE, JOCTATOYHO CJIOKHBIX, HEOOXOMMMBIX MJIsi Pa3BUTHUsI HAYYHBIX W TPHUKIAJAHBIX HACH. be3 KOHKpETHhIX MaTeMaTH4eCKHX
3HaHUH 3aTPYyJHEHO MOHWMAHWE NPHUHIIUIIOB YCTPOWCTBA M HMCMOJB30BAHMS COBPEMEHHON TEXHUKH, BOCIPHUSTHE M WHTEPIPETALIMS
pa3HOOOpa3HOW COIMANTBHOM, SKOHOMUYECKOH, NONUTHYeCKOW uHpopmaiuu, wmanodhexkTrBHA MOBCEIHEBHAS MPaKTUYECKas
NesATeIbHOCTh. KakmoMy 4YelioBeKy B CBOECH JKM3HM TMPUXOJIUTCS BBITIOJHATH PACUYE€Thl M COCTABJISATh AITOPUTMBI, HAXOJIUTh U
NPUMEHATH (POPMYIIBI, BIAIETh MPAKTHUYCCKUMHU IMPUEMaMH TEOMETPHUYECKUX HW3MEPECHHH M TOCTPOEHWH, YUTaTh HH(OPMAIIHIO,
NPEJCTaBICHHYI0 B BHUJAE TaONWIl, JuarpaMM W TpaduKOB, XUTh B YCJIOBHUAX HEOMPEACICHHOCTH W TMOHUMAaTh BEPOSTHOCTHBIN
XapakTep CAydyalHbIX COOBITHM.

OAHOBpPEMEHHO C paclIupeHueM cdep MPUMEHEHUs MaTeMaTUKU B COBPEMEHHOM O0IlecTBE Bce 0ojiee Ba)KHBIM CTAaHOBUTCS
MaTEMaTUYECKUA CTHJIb MBIIIICHUS, TPOSBIISIONIMICS B OMPEIEICHHBIX YMCTBCHHBIX HaBbIKaX. B mporiecce n3yueHus MaTeMaTUKA B
apceHall MPUEMOB U METOJOB MBIIUICHUS YeJOBEKAa €CTECTBEHHBIM 00pa3oM BKIIOYAIOTCS MHAYKIUS U JOeAyKIusi, 0000IIeHue U



KOHKpETH3aIlis, aHAIN3 M CUHTE3, KiIaccu(uKaIus U CUcCTeMaTu3anus, adcTparupoBanrie W aHajiorus. OOBEKTh MaTeMaTHUYECCKUX
YMO3aKIIOUCHHUM, TpaBUjia WX KOHCTPYHUPOBAHHS DPACKPHIBAIOT MEXaHW3M JIOTUYECKHX IMOCTPOSHUH, CIOCOOCTBYIOT BBIPAOOTKE
yMeHus: (popMyIMpoBaTh, 00OCHOBBIBATh M JOKA3bIBATh CYXIACHHS, TEM CaMbIM Pa3BUBAIOT JIOTHYECKOE MbINIICHUE. Bemymias pois
MPUHAICKUT MATEMATUKE U B (JOPMUPOBAHUHU AITOPUTMHYECKOW KOMIIOHEHTHI MBINIJICHUS U BOCITUTAHUU YMEHHUH JEHCTBOBATH TIO
3a/IaHHBIM AJITCOPUTMaM, COBEPILICHCTBOBATh U3BECTHBIC M KOHCTPYUPOBATh HOBBIE. B mporecce perieHus 3agad — OCHOBOM y4eOHOM
NEATEIIbHOCTH Ha YPOKAaX MaTeMaTUKH — Pa3BUBAIOTCA TAKKE TBOPUECKAs U MPUKIAAHAS CTOPOHBI MBIIIUICHUSI.

OOyueHnue maTemMaTHKE J1aeT BO3MOXXHOCTh Pa3BUBATh y OOYYAIOMIMXCS TOYHYIO, PAIlMOHAIBHYIO U MH()POPMATUBHYIO pEUb,
yMEHHUE OTOMpaTh HauOoJee MOAXOAIINE S3BIKOBBIE, CHUMBOJIMUECKHE, TpadUuecKue CpelCcTBa JJIsl BBIPAKEHHUS CYXKICHUU H
HarJISIAHOTO UX MPE/ICTABICHUS.

HeoOxonumMbpIiM KOMIOHEHTOM OOIEH KyJbTYphl B COBPEMEHHOM TOJIKOBAHHMM SBJISIETCA OOIlEe 3HAKOMCTBO C METOJIaMHU
MO3HAHUS JIEUCTBUTEIBLHOCTH, IPEACTABIECHUE O NPEIMETE U METOAAX MATEMATHKHU, UX OTIMYUNA OT METOJOB JPYTUX €CTECTBEHHBIX U
T'YMaHHUTAPHBIX HayK, 00 OCOOCHHOCTSAX MPUMEHEHMS] MAaTeMAaTUKHU JUJIS PElICHUs HAyYHBIX W MPUKIAHBIX 3a/ad. Takum oOpa3om,
MaTeMaThyeckoe o0pa3oBaHHe BHOCUT CBOM BKJIAZ B (hopMupoBaHue OOIIEH KyJIbTyphl YEIOBEKA.

N3ydenne MaTeMaTUKH TaKkXe CIIOCOOCTBYET ACTETHUYECKOMY BOCHHUTAHUIO YEJIOBEKAa, MOHUMAHMUIO KPAacoThl M HU3SIIECTBA
MaTeMaTHYECKUX PACCYKJACHUMN, BOCIIPUATHIO TEOMETPUYECKUX (DOPM, YCBOCHUIO UAEH CUMMETPUH.

KoppekimonHo-pa3BuBaromuii moTeHIman yaeOHoro npeamera «MaTeMaTrka» COCTOMT B OOECIICUCHHH BO3MOYKHOCTEH s
MIPEOJIOJICHUS CIEAYIOMINX CrIeNn(PUIecKuX TPYTHOCTEHN CIETBIX 00yUYatoIUXCs:

® (pparmMeHTapHOCTH MM UCKAKEHHOCTD MPEICTABICHUN O PEaTbHBIX 00BEKTaX U MPOIeccax;

® HEIOCTAaTOYHOCTHh HEOOXOAMMBIX CBEACHHM 00 OKPYIKAIOIIEM MHUPE;

® HEIOCTAaTOYHOCTh COIMATIBLHOTO ONBITA M, KaK CIIEJCTBUE, HEBO3MOXXHOCThH YCHENIHOTO (HOPMHUPOBAHUS psifa MOHSATHH,
pelIeHUsI CIOXKETHBIX M MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

® TPYIHOCTU BOCIpUATUS rpaduyeckoil MHGOPMAIMKM U BBINOJHEHUS JIOObIX rpaduyeckux padoT, 3aMeasieHue TeMIia
BBINOJIHEHUS [IOCTPOCHUN;

® 3aMe/JICHHUE TEMIIA M CHUKEHUE CKOPOCTH BBIMIOJTHEHUSI TUCEMEHHBIX PalboT.

[IpeonosieHre yKa3aHHBIX TPYOHOCTEW NOJKHO OCYIIECTBISATHCA Ha KAXKIOM YPOKE YUYUTEIEM B IPOLECCE CHELUUAIBHO
OpPraHU30BAHHON KOPPEKLMOHHOW PabOTHI.



Hean n3dyyenus yueoOHoro npeamera «MareMmaTuka

[TpuopureTHbiME LIETsIMU 00ydeHHUs MaTeMaTHke B 5—10 knaccax sBistoTes:

dbopMHUpOBaHUE IIEHTPAITBHBIX MATEMATHICCKUX TIOHATHIA (YMCIIO, BEIMYUHA, TeOMETpUIecKas (purypa, mepemMeHHasl,

BEPOSTHOCTh, (YHKIHSI), OOCCHEUYMBAIOIIUX IPEEMCTBEHHOCTh U TEPCIEKTUBHOCTh MaTEeMaTHYECKOTO 0O0pa3oBaHUs
00yJaronmxcs;

nojBe/IeHHe OOyJaroImuXcs Ha JIOCTYITHOM JIJI1 HUX YPOBHE K OCO3HAHMIO B3aMMOCBSI3M MaTEMaTHKU M OKPY>KaIOIero MHpa,
MOHMMAaHUE MAaTEMATUKU KaK YaCcTU OOIIEH KyIbTypbhl YEJIOBEUYECTBA;

pPa3BUTHE UHTEIUICKTYAJIbHBIX U TBOPYECKUX CIOCOOHOCTEN 00Yy4aromuXcs, M03HABAaTEIbHON aKTUBHOCTH, UCCIEI0BATEIbCKUX
YMEHHUM, KpUTUIYHOCTH MBIIUICHUS, UHTEPECA K N3YUCHUIO MAaTEMATHUKU;

dbopmupoBaHre (PYHKIIMOHAIIBHOW MaTeMaTUYeCKOW T'PaMOTHOCTH: YMEHHUS paclo3HaBaTh NPOSBICHUS MaTeMaTUYECKHUX
MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEM B PEAIbHBIX KU3HEHHBIX CUTYAIlUSX U TPH H3YYEHUU JIPYTUX YUYEOHBIX MPEIMETOB,
MPOSIBJIICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, (POpMyIHpOBaTh WX Ha S3bIKE MAaTEMAaTUKHU M CO3/1aBaTh MAaTEMaTUYECKUE MOIEIH,
MPUMEHSITH OCBOEHHBI MaTeMaTUYECKUI anmnapar JJisl pelIeHUs] TPAKTUKO-OPUCHTUPOBAHHBIX 3aJ1a4, MHTEPIIPETUPOBATh U OIIEHUBATh
MOJTyYEHHBIE PE3YIIbTATHI.

Koppexkuunonnsie 3agaum:
Pa3zBuTHE 3pUTENBHOTO, OCSI3aTENBHO-3PUTEIIBHOTO U CITyXOBOTO BOCTIPUSATHSL.
Pa3BuTHe Npou3BOJIHLHOTO BHUMAHUSI.
Pa3Butue u KOppeKius naMsTy.
Pa3ButHe 1 KOppEKIHS JIOTHYECKOTO MBIIIJICHNSI, OCHOBHBIX MBICUTEIBHBIX OTlepaIuil.
[IpeonosieHre MHEPTHOCTH ICUXUYECKHUX MPOLIECCOB.
Pa3BuTHe quanorndeckom 1 MOHOJIOTUYECKOM pEeYH.
[Ipeononenne Bepdbamu3ma.

@opMHUpPOBaHUE HABBIKOB 3PUTENBHOTO, OCA3aTEIbHO-3pUTEIBHOTO U CIIyXOBOI'O aHAJIN3A.

e Pa3BuTHe HAaBBIKOB OCS3aTEIbHO-3PUTEILHOIO OOCJIEIOBAHUS U BOCHPHUATUS LBETHBIX (MM KOHTPACTHBIX, YEPHO-OEINbIX)
penbedHbIX U300paKEHUI IPEAMETOB, KOHTYPHBIX U300payKEHUN reOMETpUUYECKUX (GUTryp U T.I1.

e dopMHpOBaHME yMEHHs BBIIOIHATH NP MOMOIIN YEPTEKHBIX MHCTPYMEHTOB T'€OMETPUYECKHUE MOCTPOEHHUsI, TOCTPOEHUE



rpaduxoB QyHKUINH, TUATpaMM H T.1I.

e @DopMHUPOBAHNE YMEHHUS YUTATh LIBETHBIE (WJIX KOHTPACTHBIE, YEPHO-0€bIe) penbeHble TpaduKU EMEHTAPHBIX (PYHKINN
Ha KOOPJMHATHOM MJIOCKOCTH.

e (OOyueHue npaBUIaM 3alIMCH MaTEMATUUECKUX (POPMYJI U CIIELMATIBHBIX 3HAKOB.

e (OOydeHwue mpreMaM MpeoOpa30BaHMUSI MATEMATHIYCCKUX BRIPAKEHUH.

e (COBEpIICHCTBOBAHNUE CIIEIUATIBHBIX IPUEMOB 00CIEOBAHUS U N300PAKEHHSI U3Yy4aEMBIX OOBEKTOB.

e ®dopMHpOBaHKE, YTOUHEHHUE WU KOPPEKLIMS MPEACTABICHHUI O MPEeaAMETax U MPOLEccax OKPYKAOIIEH 1EHCTBUTEILHOCTH.

e dopMHUPOBAHKE U COBEPIICHCTBOBAHUE YMEHMS PaclIO3HABATh CXOAHBIC IPEAMETHI, HAXOAUTh CXOIHBIE U OTIIMYNUTEIIbHBIC
MPU3HAKH PEIMETOB U SIBJICHUH, UCIOJIb3Ysl COXPAHHBIE aHAIU3ATOPHI.

e @DopMUPOBAHNE U COBEPIICHCTBOBAHUE YMEHUS HAXOAUTh IPUUNHHO-CIIEICTBEHHBIE CBSI3U, BBIIEIATH IN1aBHOE, 00001IaTh,
JIeaTh BBIBOJIBI.

e (COBEpIIECHCTBOBAHUE HABBIKOB BEpOATIbHO KOMMYHHUKALIHH.

e (CoOBepIIIEHCTBOBAHUE YMEHUS PUMEHSTh HEBEPOATbHBIE CITOCOOBI OOIIICHHUS.

e Pa3BuTHE MEIKOW MOTOPHUKHU U 3pUTEIBHO-MOTOPHOW KOOPIUHALIMH.

o (CoOBEpIIECHCTBOBAHUE YMEHUS 3PUTEIILHON OPUEHTUPOBKU B MUKPOIIPOCTPAHCTBE.

e @OopMUPOBAHHE PALMOHAIBHOIO MOJAXO0JA K PEIICHUI0 Y4eOHBIX, OBITOBBIX M NPO(PECCHOHANBbHBIX 3aJau, pa3BUTHE
AHAJIMTUKO-TIPOTHOCTUYECKUX YMEHHUM U HaBBIKOB.

AnreOpa sBISIETCS OJHUM M3 OIOPHBIX KYpPCOB OCHOBHOHM IIKOJBI: OHa OOECHeYMBAeT HW3YYEHUE NPYTrux JUCLUHUILIUH,
KaKeCTECTBEHHO-HAYYHOI0, TaK W TYMaHUTAPHOTO IMUKJIOB, €€ OCBOCHHE HEOOXOJUMO MJii NPOAOKEHUsS OOpa3oBaHMUS U B
MOBCEIHEBHON *ku3HU. Pa3BuTHe y 0OydYaromIMXCs Hay4HBIX MPEICTaBICHUA O MPOUCXOXKIECHUU U CYHIHOCTH alreOpanuyecKux
abcTpakiuii, cnocobe OTpaKeHUs: MAaTEMATUYECKOW HAYKOW SIBICHHM M MPOLECCOB B MPUPOJIE U OOIIECTBE, POJIM MATEMAaTUYECKOTO
MOJICJIMPOBAHUS B HAYYHOM MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (hOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS U KAUECTB MBIIIJICHUS,
HEOOXOAMMBIX Uil aJanTali B COBPEMEHHOM LHU(poBoM oOiiecTBe. M3ydenune anreOpbl ecTeCTBEHHbIM 00pa3oM obOecreurBaeT
pa3BUTHE yMEHUs HaOJ01aTh, CpPaBHUBATh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIUICHHS, CIHOCOOHOCTH
apryMEHTHPOBAHO OOOCHOBBIBATH CBOM JIEHCTBUS U BBIBOJIBI, (POpMYIHpOBaTh yTBEpkAeHUA. OCBOSHHE Kypca alreOpbsl 00ecreurnBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OO0YYaIOIUXCsS: OHM MCMOJB3YIOT NEAYKTUBHBIE U MHIYKTHUBHBIE PacCyKIeHUs, 00001IeHue u



KOHKpeTH3aIuio, abcTparupoBanue u aHamoruro. OOydeHHe anreOpe mpeamnojaracT 3HAYUTEIBHBIA 00BEM CaMOCTOSTEIBHOU
NEATEITPHOCTH OO0YyJYaOIMMUXCsA, IMO3TOMY CaMOCTOSTEIBHOE pEIICHHE 3a7ad €CTECTBEHHBIM 00pa3oM SBISETCS peaau3anuei
NEeSATETLHOCTHOTO MIPUHITUTIA OO YICHHSI.

B crpykrype mporpammpl y4eOHOTO Kypca «AmreOpa» OCHOBHOHM IIIKOJBI OCHOBHOE MECTO 3aHUMAIOT COJEpP’KaTeIhbHO-
METOUYECKHE TUHUH: «YHCa U BBIYUCICHUY; «AJITeOpanvdecKue BRIPKECHUN»; « Y paBHEHHS U HEpaBeHCTBaY; « DyHKIuny». Kaxas
U3 3TUX COJACPKATECIBHO-METOIMUECKUX JIMHUN pa3BUBACTCS HA MPOTSHKCHUU YETBIPEX JIET U3Y4YeHHUsI Kypca, eCTeCTBEHHBIM 00pa3om
NEeperuieTasch U B3aUMOJIEUCTBYS C JIPYTMMH €ro JUHHSAMU. B Xxome u3ydeHuss Kypca oOydarouuMmcs TPUXOAUTCS JIOTUYECKH
paccyk1aTh, UCIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN SA3bIK. B CBSI3HM ¢ 3TUM Iienecoo0pa3Ho BKIIOYNTH B IMPOTPaMMy HEKOTOPHIC
OCHOBBI JIOTHKH, TPOHW3BIBAIONINE BCE OCHOBHBIC pa3eibl MaTEMaTHYECKOTO OOpa3oBaHMsS W CIOCOOCTBYIOIIHE OBJIAJICHUIO
00yJaroNMMHUCS OCHOB YHUBEPCAIHHOTO MAaTEMAaTHYECKOTO S3bIKa. TakuMm oOpa3oM, MOXHO YTBEPKAaTh, UYTO COJCPKATEIHHOU H
CTPYKTYPHOU OCOOEHHOCTBIO Kypca «Anredpa» ABISETCS €ro MHTETPUPOBAHHBINA XapaKTep.

Conepxanne TWHUA «YWClia W BBIYUCICHUS» CIAY)KAT OCHOBOHM JUIsl JAJIBHEWINIET0 W3YYCHHS MAaTEMaTHKH, CIOCOOCTBYET
Pa3BUTHIO Y OOYYAFOIIMXCS JJOTHYECKOTO MBINIICHUS, (OPMUPOBAHUIO YMEHHS TOJIH30BATHCS AJITOPUTMAMHU, a TaK)Ke MPUOOPETCHUIO
MPAKTUIECKUX HABBIKOB, HEOOXOJMMBIX JI1 TOBCEIHEBHOW >KM3HU. Pa3BUTHE TOHITHS O YHCJIC B OCHOBHOH IIIKOJIE CBSI3aHO C
palMOHANBHBIMU M UPPALMOHATBHBIMU YHUCIIaMU, POPMUPOBAHUEM TIPEACTABICHHUM O IEUCTBUTEIHHOM UKCIie. 3aBEPIICHUE OCBOCHHUS
YUCJIOBOM JIMHUHM OTHECEHO K CTapIlieMy 3BeHY 00111ero oopa3oBaHusl.

ConepxaHue IByX alreOpanyecKux JUHUN — «AnreOpandeckue BHIPOKECHUS» U «YPaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET
GOpMHPOBAaHHUIO y OOYYAIOIIMXCS MAaTeMAaTHYECKOTO ammapara, HEOOXOJUMOTO JUIsl PeIIeHWs 3adad MaTeMaTHKH, CMEXKHBIX
NPEIMETOB M MPAKTHKO-OPUEHTUPOBAHHBIX 3a/1ady. B OCHOBHOW IIKoJie YUCOHBIH MaTepuan TPYMIHPYETCS BOKPYT pallMOHATBHBIX
BBIpOKCHMA. AnreOpa JEMOHCTPHUPYET 3HAUCHHWE MATEMAaTHKH KaK S3bIKa JUIT TOCTPOCHHUS MaTeMaTHYCCKUX MOJCIICH, OIHMCaHUS
MIPOIIECCOB M SIBJICHWM peanbHOro Mupa. B 3amaum oOydeHHsS anreOpe BXOIAT TakKe JalIbHEHIee Pa3BUTHE aJTOPUTMHUYECCKOTO
MBIIIJICHUS, HEOOXOIUMOTO, B YACTHOCTH, JJII OCBOCHHS Kypca HH(POPMATUKH, U OBJIaJICHNE HABBIKAMU JICTYKTUBHBIX PACCYKIICHU.
[IpeoOpa3oBaHne CHMBOJBHBIX (OpPM BHOCHUT CBOM CHEeHM(pUYSCKHI BKIIAJ B pa3BUTHEC BOOOPaXEHHUS, CIIOCOOHOCTEH K
MaTeMaTU4eCKOMY TBOPUYECTBY.

Conepxanve (QyHKIMOHAIBHO-rpa)UueCKoON JIMHUM HAIICJICHO Ha TMOJydeHHEe OOYydYaroIIUMHUCS 3HAaHUN O (QYHKIHUAX Kak
BOKHEHIIICH MaTeMaTHUYECKON MOJCIH JIJIs ONTMCAHUS U UCCIIEOBAHUS pa3HOOOPA3HBIX MPOIIECCOB U SBJICHUH B MIPUPOJIEC U OOIIECTBE.



N3yyeHnue 3TOoro marepuana CiocOOCTBYET Pa3BUTHIO Y OOYyYarOUIMXCsl YMEHHS MCIOJIb30BATh PA3JINYHBIE BHIPA3UTEIBHBIE CPEIICTBA
s3bIKa MAaTEMaTUKU —CJIOBECHbIE, CHMBOJIMYECKHE, Tpaduveckue, BHOCHUT BKJIaJ B (HOpPMHUPOBAHHME MPEACTABICHUN O poiu
MaTE€MaTUKHU B Pa3BUTUN UUBWIN3ALMHU U KYJIbTYPHI.

Crnenys mpeactaBieHHOW paboueil mporpaMme, Ha4MHAs C CEABMOIO Kjacca Ha ypoKaxX T€OMETPUU OOYYaroIIMHCA YUUTCS
MPOBOJUTH JOKA3aTEIbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOUYEHUS, TOKA3bIBATh UCTUHHBIE YTBEPKIACHUS U CTPOUTH
KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYXKIEHUS «OT MPOTUBHOIO», OTIMYATh CBOMCTBA OT MPHU3HAKOB, (HOPMYIUPOBATH
oOpatHble yTBepkaeHus. OOydaromuiics, OBJIaAeBIINN UCKYCCTBOM PACCyX/1aTh, OyI€T IPUMEHATDH €r0 U B OKPY’KatoIel )KU3HH.

[lempro M3ydeHHs TEOMETPUM SIBJSIETCSA HCIOJIB30BAHUE €€ KAK MHCTPYMEHTA NIPU PEIICHUM KaK MAaTeMaTUYECKUX, TaK H
NPaKTUYECKUX 3a]1a4, BCTPEUAIOIIMXCA B pealibHOM KU3HU. OKOHUYMBIINN KypC T€OMETPUU 00YyYarOUiCs, JOJKEH OBbITh B COCTOSIHUU
ONPENEIUTh T€OMETPUUECKYIO (DUTypy, OMHcaTh CIOBaMHU JAHHBIA YEpPTEX WM PHUCYHOK, HAWTH IUIOIIAJb 3€MEJIbHOIO y4dacTKa,
paccuuTaTh HEOOXOJIMMYIO [JIMHY ONTOBOJIOKOHHOTO KaOenss WM TpeOyemble pa3Mepbl rapaxa [Jjsi aBTOMOOWIIA. IDTOMY
COOTBETCTBYET BTOPasi, BBIUNCIUTENbHAS JIMHUSI B U3YyYEHUHU T'€OMETPHUH B ILIKOJIE.

Yuutento pekoMeHayeTcss MmoAOMpaTh 3aauyd MPaKTUYECKOro XapakTepa Al paccCMaTpPUBAEMbIX TE€M, YUYHUTh JI€T€H CTPOUTH
MaTeMaTHYECKUE MOJEIN PEaJbHBIX JKW3HEHHBIX CHUTYyalHi, TPOBOJWTH BBIUMCICHHS W OLICHUWBATH AJE€KBATHOCTH IOJYYEHHOIO
pesyaprara. KpailHe Ba)XHO MOAYEPKUBATH CBA3M I€OMETPUM C APYTMMH IPEAMETaMHM, MOTHUBHUPOBATh MCIIOJIB30BaTh ONPEAEIICHUS
reoMeTpuyYecKux GUryp v NOHATUN, JEMOHCTPUPOBATh NPUMEHEHHUE MOJIYYEHHBIX YMEHHUH B (pU3MKE U TEXHUKE. DTU CBSI3U Haubosee
SpKO BUJIHBI B TeMax «BekTopbi», « TpuronoMerpudeckue COOTHOIICHU», «MeTon koopaunat» u «Teopema [Tudaropay.

B coBpemeHHOM 1M(PPOBOM MHUpPE BEPOSTHOCTh U CTAaTUCTHKA MPHOOPETAIOT BCE OONBIIYI0 3HAUUMOCTb, KaK C TOUKU 3PEHUS
NPAKTUUECKUX MPUIIOKEHUM, TaK U UX POJIHM B 00pa30oBaHUM, HEOOXOAMMOM KaxJI0My deloBeKy. BospacTtaer uncno npodeccuit, npu
OBJIQJICHUH KOTOPBIMH TpeOyeTcst Xxopoiias 0a3oBasi MOATOTOBKA B 00JIaCTH BEPOSITHOCTU U CTATUCTUKH, TaKas MOJArOTOBKA Ba)KHA IS
POJIOJKEHUS 00pa30BaHUs U 7Sl yCIEIHON po(decCuOHaTbHON Kapbhephl.

Kaxx1p1il uenoBek MOCTOSIHHO MPUHUMAET PEIICHUs Ha OCHOBE MMEIOUIUXCS Y HEro JaHHbIX. A i 0O0CHOBAHHOTO MPUHSATHUS
pelleHusl B yCIOBUSX HEIOCTaTKa MM M30bITKa HHPOPMAIIMK HEOOXOJMMO B TOM YHCIIE XOPOILIO CPOPMUPOBAHHOE BEPOSTHOCTHOE U
CTaTUCTUYECKOE MBIIUICHUE.

NMeHnHo mO3TOMY OCTpO BCTajga HEOOXOAUMOCTh CGHOPMHUPOBATH Yy OOyYaromMXcs (PYHKIHOHAIbHYIO TPaMOTHOCTD,
BKJIFOYAIOIIYI0 B ce€0sl B KayeCcTBE HEOTHEMJIEMOM COCTaBIIOIIEH YMEHHWE BOCIHPUHUMATh W KPUTHYECKUM aHAIU3UPOBATh



uH(OpPMAITUIO, TPEJICTABICHHYI0 B Pa3IMYHBIX (OpMax, MOHUMATh BEPOSTHOCTHBIA XapaKTep MHOTHUX PEATbHBIX IPOIECCOB U
3aBUCHUMOCTEH, MPOU3BOAUTL MPOCTEUINNE BEPOSITHOCTHBIE pPAaCUeThl. 3HAKOMCTBO C OCHOBHBIMU NpPHUHIMIIAMH cOOpa, aHalIu3a U
NPEICTaBICHUS JaHHBIX M3 PA3IWYHBIX cep KU3HU OO0IIeCTBa W TOCYJapCTBa MPHUOOIIAET OOYyYaIOIUXCS K OOIIECTBEHHBIM
uHTepecaMm. M3ydenrne 0CHOB KOMOMHATOPUKY Pa3BUBAET HABBIKM OpraHU3alMy rnepedopa u mojcyeTa yucjia BApUaHToB, B TOM YHUCIIE,
B NPUKJIAJAHBIX 33a7adyax. 3HAaKOMCTBO C OCHOBAMHM TeOpHHM IpadoB CO3/laeT MaTeMaThyeckuil (pyHaaMeHT miisi (HOpMHUpPOBAHUS
KOMIIETEHIIUA B o0sacTu MHPOpPMATUKH U HUPPOBBIX TexHOJOTrHi. [loMUMO 3TOro, mpU HM3y4YEHHWU CTATUCTUKH U BEPOSTHOCTH
oboraimarTcs IpeICTaBlIeHUs 00yJYaroIUXCsi O COBPEMEHHOW KapTUHE MHUPa U METO/IaX €ro huccieoBaHus, GOpMUPYETCsl TOHUMaHUE
pPOJIM CTATUCTUKH KaK UCTOYHUKA COLMAIBHO 3HAYMMOM MH(OpMaIIMK U 3aKJIaIbIBAIOTCSI OCHOBBI BEPOSITHOCTHOTO MBIIIJICHUS.

B cooTBeTCTBUY C TaHHBIMU LEJISIMU B CTPYKTYPE MPOrpaMMbl y4eOHOTO Kypca « BeposiTHOCTh M CTaTUCTHKA» OCHOBHOM

IIKOJIbI BBIJIETIEHBI CIIEIYIONINE COAEPKATENBHO METOInUeCKue JIMHUU: «lIpeacTaBneHre JaHHBIX U ONUCATEIbHASI CTATUCTHKAY;
«BeposTHOCTEY; «DNEeMEHTh KOMOMHATOPUKNY; «BBeneHue B Teoputo u rpadony.

Conepxanue nuHuu «lIpencraBieHue NaHHBIX M ONMUCATENbHAS CTATUCTUKA» CIY>KUT OCHOBOHM it (hOPMUPOBAHUS HABBIKOB
paboThl ¢ uHOpPMaILMEl: OT YTEHUS WHTEpIpeTaluu WHPOpMAIUHU, NPEICTaBICHHON B TaOiMIlaX, HA AUarpaMmax U rpadukax a0
cOopa, Mpe/ICTaBICHUSI U aHaJu3a JaHHBIX C UCIOJIb30BaHUEM CTAaTUCTUUECKUX XapaKTEPUCTUK CPEIHUX U paccenBaHus. Pabotas ¢
JAHHBIMU, 00YYaIOIINECs] Y4aTCs CUYUTHIBATh UHTEPIPETUPOBATH JaHHBIC, BHIJIBUTATh, apTYMEHTUPOBATh U KPUTHUKOBATH MPOCTEUIIINE
TUIOTE3bI, PA3MBIIUIATH HaJl (haKTOPaMH, BBI3BIBAIOIIMMH U3MEHYUBOCTD, U OIEHUBATH UX BIUSHUE HA pacCMaTPUBAEMbIC BEJIMUUHBI U
IIPOLIECCBI.

NHTYyUTHBHOE MpPEACTaBICHUE O CIIYYalHOM HM3MEHYMBOCTH, HCCIIEIOBAHUE 3aKOHOMEPHOCTEW M TEHACHUMM CTAHOBUTCS
MOTHBHUPYIOLIEH OCHOBOM Uil U3YyYEHHUs TEOPUU BEPOSTHOCTEN. bolbIllOe 3HA4YEHHWE 3[1€Ch MMEIOT NPAKTUYECKHUE 3aJaHus, B
YAaCTHOCTH OMBITHI C KJIACCUYECKUMU BEPOATHOCTHBIMU MOJEIISIMH.

[ToHsTHEe BEPOSITHOCTH BBOJUTCA KaK Mepa MpaBAONo00us ciydyaHoro coObiTus. IIpu u3ydeHun Kypca oOydaromiuecs
3HAKOMATCS C MPOCTEHIIMMH METOJAMHM BBIUYMCIIEHUS BEPOSITHOCTEM B CIIyYallHBIX JKCIEPUMEHTaX C PaBHOBO3MOXHBIMHU
AJIEMEHTAPHBIMU UCXOJIaMH, BEPOSTHOCTHBIMH 3aKOHAMH, TMTO3BOJIIONINMH CTAaBUTh M PEIIaTh 0oJiee CIOXKHBIC 3a1aun. B Kypc Bxoasar
HavyaJbHbIE TPEACTABICHUS O CTyYallHBIX BEIMUMHAX U UX YUCJIOBBIX XapaKTEPUCTHKAX.

Taxke B paMKax 3TOro Kypca OCYIIECTBISCTCS 3HAKOMCTBO OOYYarONIUXCS ¢ MHOKECTBAMH W OCHOBHBIMHU OTICPAITUSIMH HaJ
MHO»ECTBaMH, PACCMATPUBAIOTCS IIPUMEPHI IPUMEHEHUS JIJIsl PEUICHU 3aj/lay, & TAKXKE HCIOJIb30BaHUS B JIPYTUX MaTEMaTHUYECKUX



Kypcax ¥ yueOHBIX MpeIMeTax.

MecTto yyeOHOro npeamera «MaremaTruka» B yueOHOM ILIAHE

Y4eOnbiii mpeamet «MaTteMaThkay SBISICTCS 0053aTeIbHBIM MPEIMETOM Ha JAHHOM YPOBHE 00pa30BaHU.

B 5—10 xmaccax yueOHbI npeaMeT «MaTemMaTHKay TPaJAWIMOHHO M3Y4aeTCsl B paMKaX CICAYIOIMX Y4eOHBIX KypcoB: B 5-6
Kiaccax —kypca «Marematukay, B 7—10 kitaccax — KypcoB «Anredpa» (BKIOYas 3JI€MEHThl CTATUCTUKU U TEOPUU BEPOATHOCTEH )
u «I'eomerpus». Hacrosiel mporpaMMoil BBOAUTCS CaMOCTOSATEIIbHBIM YUEeOHBIN Kypc «BeposSTHOCTh U CTaTUCTUKAY.

MecTo y4eOHOro Kypca «Ajreopa» B yueOHOM IJIaHeE.

CornacHo yue6HOMY TutaHy B 7-10 kiaccax m3zydaeTcsi yueOHbINH Kypc «AnreOpay, KOTOpbIH BKIIIOYAET CJIEAYIONME OCHOBHBIC
pazzensl conepkaHus: «YUucna W BBIUKUCIEHUS», «AJTeOpanyecKkue BBIPAXKEHUS», «YPABHEHHS M HEPABEHCTBa», «DyHKIMMY.
VYueOHbIl TIaH Ha u3ydeHue aiareOpel B 7 Kilacce€ OTBOJAMT HE MeHee 3 ydyeOHBIX 4acoB B Hezento, B 8,9,10 knaccax He meHee 2
y4eOHBIX YaCOB B TEUECHUE KaXKJIOTO rojia 00yUYeHHUs, BCETO 3a YeThIpe rojaa ooyueHnus He meHee 306 yueOHbIX yacoB. [Ipu peanuzanmu
AOOII OO0 pns cnenbix 00y4yarmUXcs 00pa3oBaTeIbHBIM OpraHU3alMsIM pekoMeHayeTcst B 8-10 kinaccax yBETUYHUTh KOJIMYECTBO
4acoB, OTBOJMMBIX Ha HM3Yy4YE€HHE Yy4eOHOro Kypca «Airedpa» A0 TpeX YacoB B HEJENIO 3a CUET 4YacOB 4acTH, (GOpMHUPYEMOM
y4aCTHHKaMU 00pa30BaTENIbHbIX OTHOIIEHWI y4eOHOro IJIaHa.

Mecto yueOHOro kypca «I'eomerpus» B yueOHOM ILIaHe.

CornaciHo yueOHomy many B 7-10 kmaccax usywaercsi yueOHBIM Kypc «l'eoMeTpusi», KOTOPBIA BKIIOYAET CIETYIOIIHNE
OCHOBHBIE pa3zeibl coaepkanus: «l'eomerpuueckue QUrypbl U UX CBOWCTBa», «M3MepeHHe reoOMeTpUUYECKUX BEIHYUHY», a TaKKe
«JlexapToBBI KOOPJMHATHI HA TUIOCKOCTHY», «BekTopb», «/IBmxkeHus miockoctu» u «lIpeobpa3zoBanus mogoous». Y4eOHbIN TUIaH Ha
u3zydyeHue reomerpuu B 7,8,10 kinaccax oTBOAUT HE MeHee 2 yUeOHBIX YacOB B HEEIIO, BCETO 3a YeThIpe roja o0yueHus He meHee 204
y4eOHBIX YacCOB.

MecTo yueOHOro Kypca «BeposiTHOCTD M CTATHCTHKA» B Y4eOHOM IUIaHe.

B ocHOBHOM mikoiie uzyyaercss Kypc «BepOosaTHOCTh U CTaTHUCTUKa», B KOTOPBIM BXOIAT pasaenbl: «lIpencraBieHue NaHHBIX U
omnucaTellbHasl CTaTUCTUKA»; «BeposSTHOCTh»; «IeMeHThl KOMOMHATOPUKKN»; «BBenenue B Teoputo rpados». CoriacHo yueOHOMY
IUTaHy Ha U3y4YeHHe JaHHOTO Kypca oTBoauTcs 1 yueOHbIN yac B HeAenmto B 8-10 kiaccax, Bcero 68 yueOHBIX yaca.

Oco0enHocTH pacnpenesenust yaeOHOro marepuaja. Yue0HbIi Kypc «MaTtemaTukay.

Pacnpenenenue nporpaMmmHoro mMarepuaina yueoHoro kypca «Marematuka» B AOOIT OOO mexay AByMs rojamMu o0ydeHHUsI



cootBerctByeT [TOOIT OOO.

[Iporpammublil MaTepuan yueOHoro kypca «Anredpa» B AOOII OOO mns cnenbix pacnpenensierca Ha 4 roga: 7, 8, 9, 10
kiacchl. [lepepacnpenenenue coaepxanus yaeOHOro Kypca o0yCIOBICHO MOTPEOHOCTHIO B IOMOJHUTEILHOM BpEMEHU, HEOOXOIUMOM
JUISL M3YyYEHMs] MaTepualia, BBI3BIBAIOIIETO Y CIENbIX OOydalmImMXcs ocoOble 3aTpylHEHHUs, a TakxKe [JI1 pPa3BUTHUA Y HHUX
KOMITEHCATOPHBIX CIIOCOOOB JIEUCTBUM U JalbHEHIIEro 00y4eHUs UX UCIIOJIb30BAHUIO.

1. 7 kaacc: uzyyenue matepuana 7 knacca [I00 ITOOO, u3 koroporo rinaBa «CUCTEMBI TUHEHHBIX YPAaBHEHUI) ITEPEHOCUTCS
B 8KJIacc.

2. 8 kJyacc: m3ydeHHE TepeHeCceHHOW u3 7 Kiacca riaaBbl «CHUCTEMBI TMHEHHBIX ypaBHEeHUI» W Matepuana 8 kmacca [TOOIT
00O, n3 xoroporo rnassl «KBagpaTHbeie ypaBHEHUD», «HepaBeHcTBa», « CTENEHD € LENBIM ITOKA3aTEIeM» NEPEHOCATCS B 9 Kitacc.

3. 9 kJacc: u3yueHue nepeHeceHHbIX U3 8 kiacca rinaB «KBajgpatHele ypaBHeHUs », «HepaBeHcTBa», «CTeneHb C LEIbIM
nokasarenem» U Marepuana 9 kmacca [IOOIT OOO, u3 xoroporo riaBel «KBagpatueiii TpexuineH. KBagpatuunas (yHKIMS,
«YpaBHEHHS U HEPABEHCTBA C OJHOM MEPEMEHHON», «YpaBHEHUS M HEPABEHCTBA C JIBYMS NEPEMEHHBIMWY», «ApupMeTnyeckas u
reoMeTpuyecKas mporpeccum» nepenocurcs B10 kiacc.

4. 10 kaacc: npoaokenue u uzydenus: Marepuaina 9 kiacca [IOOIT OOO ; o6ob1ieHue u cucteMaTu3aus 3HaHU| 1o Kypey
anreOpbl OCHOBHOM IIKOJIBI.

Oco0eHHocTH pacnpeesieHusi y4e0HOro MarepuaJia. Y4eOHblid Kypc «I'eomeTpusp).

[Iporpammuslil MmaTepuan yueoHoro kypca «I'eometpus» B AOOII OOO mns caensix pacnpenenserca Ha 4 roga: 7, 8, 9, 10
knacchl. [lepepacnpenenenue coaepxanus yaeOHOTO Kypca 00yCIOBIEHO TOTPEOHOCTHIO B JJOTIOJTHUTEIHFHOM BPEMEHH, HEOOXOIUMOM
JUIS W3YYeHMs] MaTepHalia, BBI3BIBAIOIIEIO Yy CJEMbIX OOYyYaromMXCsi OcOoOble 3aTpyAHEHUs, a TaKKe JUIs pa3BUTHS Yy HHX
KOMITEHCATOPHBIX CIIOCOOOB JIEUCTBUI U JATbHEHIIIET0 00yUeHUS UX UCTIOJIb30BAHUIO.

7kaace: okoH4UaHHe TeMbl «COOTHOHIEHMS MEXAYy CTOpPOHAMM M yriamMu TpeyrojaepHuka» (mox tema «lloctpoenue
TPEYroJIbHUKA MO0 TPEM JIEMEHTaM») IEPEHOCUTCS B § Ki1acc.

8 kuaacc: okonuanue teMbl «llomobuble TpeyroapHUKN» (moaTemMa « COOTHOUICHHSI MEX]Ly CTOPOHAMU U yTJIaMU

MPSIMOYTOJILHOTO TPEYTOJIbHUKA» ) IEPEHOCUTCS B 9 Kilacc.

9 kuacc: tema «COOTHOLIEHHS MEXIYy CTOPOHAMHU M YIVIAMH TpeyroybHUKa. CKaIIpHOE MPOU3BEICHHE BEKTOPOBY
neperocutcaBl( knacc.
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10 kaace: npogomxenue n3yuenne marepuana 9 kinacca [T1OOIT OOO.

Ocol0eHHOCTH pacnpeesieHUs] Y4eOHOro MarTepuasia. Y4eOHbIH Kypce «BeposiTHOCTL M CTATHCTHKA.

Pacnipenenenne mporpammHoro marepuana yaeOHoro kypca «BepositHocTh u cratuctukay B AOOIT OOO cooTBeTcTBYET
[TOOIT OO0, HO n3ydyeHne Kypca HaYMHaeTCsl HU ¢ 7 Kjacca ,a ¢ 8 Kiacca.

VYyeOHble AEMCTBUS B COOTBETCTBUU C MOCTABJICHHOM 3a7]a4€ii U YCIOBUSIMU €€ pean3allii.

Coaep:xanue yueOHOro kypca «MareMaTuka»
S Kaace
HartypaabHble 4ucia 1 HyJIb.

N300pakeHne HaTypajbHbBIX YHCEJ TOUKAMH HAa KOOPAUHATHOU (YMCIOBOM ) MPSIMOM.

[TosunnonHasa cucrema cuucieHus. PuMckas Hymepanus Kak HPUMEpP HEMO3ULUHUOHHOM CHUCTEMBI CUMCIEHHUs. JlecsaTuyHas
CHUCTEMA CUHCIICHUS.

CpaBHEHME HATypAJIbHBIX YHCEN, CPABHEHHE HATYPaJbHBIX YHUCEN C HYJIEM.

Crnoco0Obl cpaBHeHUs. OKpyTrieHue HaTypalbHbIX YHUCEIL.

CroxeHre HaTypaJIbHBIX YHCEIT; CBOMCTBO HYJISI TIPU CJIOKEHUU. BhIyuTaHUE KaK IeUCTBUE, OOpAaTHOE CIOKEHUIO. Y MHOKEHUE
HATypaJbHbIX YHCEN; CBOMCTBA HYJIS M €IWHULBI NPU YMHOXXEHUHU. JlelieHne Kak JelcTBUe, 0OpaTHOE YMHOXEHHI0. KOMIOHEHTHI
NeWCTBUH, CBSA3b MeXIy HUMH. [IpoBepka pesynbTata apudmernyeckoro aercTBus. [lepemecTuTebHOE M COYETATEIbHOE CBOWMCTBA
(3aKOHBI) CII0)KEHUSI U YMHOKEHUS, PACIIPEACTUTEILHOE CBOMCTBO (3aKOH) YMHOXKEHUS.

Hcnonp3oBanue OYKB 17151 0003HAYCHUST HEM3BECTHOT'O KOMITOHEHTA M 3aIMCH CBOMCTB apu(METUUECKHUX JICHCTBUM.

Jlenutenu u KpaTHBIC YUCIIA, pa3okeHne Ha MHOHUTeNU. [IpocThie u coctaBHble uncina. [Ipusnaku neaumoctn Ha 2, 5, 10, 3, 9.
JleneHue ¢ OCTaTKOM.

Crenenp ¢ HaTypaJIbHBIM ITOKA3aTeNIEM. 3alliCh YNCIIa B BUJIE CYMMBbI Pa3psAIHBIX CIAracMbIX.

HucnoBoe BelpakeHre. BpruncieHne 3Ha4eHUN YHUCIIOBBIX BBIPAXKEHUN; TTOPSAOK BBIIOJHEHUS NeMCTBUM. Mcnonb30BaHue Npu
BBIYHCIICHUSX MEPEMECTUTENILHOIO U COYETATEIbHOIO CBOWCTB (3aKOHOB) CIIOKEHHS U YMHOXEHUS, PaclpeAesIuTeIbHOTO CBOMCTBA
YMHOEHHS.
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poou.
[Ipeacrasnenue o 1podbu Kak crnocode 3anucu 4acTu BeauunHbl. OObIKHOBEHHBIE ApoOu. [IpaBuibHbIe 1 HEMPABUIbHBIE IPOOU.

CMmemanHast IpoOb; MPEACTABICHUE CMELIAHHOW ApoOM B BHJE HENPABUIBHOW ApOOM M BBIIEICHUE LEJIOW YacTh 4YHciIa U3
HempaBuiIbHOU npobu. M3o0paxeHnue apoOed ToukaMu Ha 4YUCIOBOW mpsiMod. OcHOBHOE CBOMCTBO ApoOu. CokparieHue aApooOeil.
[TpuBenenue npoOu k HOBoMY 3HaMeHaTeno. CpaBHeHUE ApoOei.

CrnoxxeHre ¥ BbIYMTaHHUE APOoOEil. YMHOKEHHE U JeJeHHe ApoOeil; B3auMHO oOpaTHble apodu. HaxoxaeHue yacTu LEnoro u
L[EJIOTO IO €r0 YaCTH.

Hecsatuunas 3anuchk ApooOeit. [IpencraBienne necsITHUHON OpoOM B BUAE OOBIKHOBEHHOW. M300paxkeHue AECATUUHBIX ApoOei
TOYKaMU Ha YUCI0BOM npsaMoi. CpaBHEHHE JECATUYHBIX APOOEH.

ApudpmeTnueckue AeUCTBUA C JECATUUHBIMU Jpo0siMu. OKpyTiIeHHE AECITUYHBIX IPOOEH.

Pemienue TeKCTOBBIX 3a/1a4.

Pemenne TEKCTOBBIX 3ahau apupMeTHUECKUM crocoOoM. PemieHue normueckux 3anad. PemieHue 3amau mepedopoM Bcex
BO3MOYKHBIX BApMAHTOB. Vcnioyib30BaHUE U PELICHUH 3a7a4 TaOIHI] U CXEM.

Pemenne 3amau, comepamuyx 3aBUCUMOCTH, CBSI3BIBAKOLIME BEJIMYMHBI: CKOPOCTb, BPEMsl, PACCTOSHHUE; ILI€HA, KOJUYECTBO,
CTOMMOCTb. EAMHUIBI U3MEpEeHUs: MacChl, 00bEMA, LIEHBI; PACCTOSHHUS, BPEMEHU, CKOPOCTH. CBSA3b MEXIY €AMHUIIAMU

VU3MEPEHUS KaXI0N BEIIMYUHBI.

Permenne oCHOBHBIX 3a7a4 Ha APOOH.

[IpencraBienne naHHBIX B BUJIE TAOIUII, CTOJIOYATHIX JUArPaAMM.

Harasignas reomerpusi.

Harmsinaple mpeactaBienus o ¢Gurypax Ha TUIOCKOCTH: TOYKA, IpsiMasi, OTPE3OK, Jy4, yroJ, JIOMaHasi, MHOTOYTOJbHUK,
OKPYXHOCTb, KpyT. YTOIL. [IpsiMOl, OCTpBIN, TYyNIOM U Pa3BEPHYTHIN YIJIbI.

JlnuHa oTpe3ka, METpUUYECKHUE €AUHULIBI JUTMHBIL. [[JTMHA JIOMaHO#, TEpUMETP MHOTOYTOJIbHUKA. I3MepeHne u mocTpoeHue yrios
C IOMOIIBIO TPAHCIIOPTHUPA.

Harnsigueie npeactaBieHus o purypax Ha mIOCKOCTH: MHOTOYTOJIBHUK; MPSIMOYTOJIbHUK, KBaJIpaT; TPEYTOJIbHUK, O PABEHCTBE

buryp.
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N3ob6paxenue ¢uryp, B TOM uucie Ha kierdaToil Oymare. [loctpoenne xoHuUrypanuii U3 yactel mpsiMON, OKPY>KHOCTH Ha
HEJIMHOBAHHOMW U KjeTyaToi Oymare. Vcnonb3oBaHue CBONCTB CTOPOH U YIVIOB IPSIMOYTOJIbHUKA, KBaApaTa.

[Tnomaap npsMOYroJbHUKA U MHOTOYTOJIBHUKOB, COCTABIIEHHBIX U3 MPSAMOYTOJbHUKOB, B TOM 4Hclie (GUTYp, NU300paKEHHBIX HA
KJeT4yatoil Oymare. EquHUIBI M3MEPEHUS ITOIAIN.

HarnsigHele npencTaBiieHuss O MNPOCTPAHCTBEHHBIX (Urypax: NpsAMOYTOJIbHBIM napajuienenunesn, KyO0, MHOTOTpaHHHKH.
N300paxeHne mpocTeHIINX MHOTOrpaHHUKOB. Pa3Béprku kyba u mnapamuienenunena. Co3mgaHue MOJENEd MHOTOTPAHHUKOB (U3
Oymaru, npoBOJIOKHU, IUTACTUIIMHA U Ap.).

O0BEM NPAMOYT0JILHOTO Napasuiesienumnena, Kyoa. Exmaunsi usMmepenus o0béma.

Coaep:xanue yueoHOTo Kypca «MaTemMaTukay, 6 Kjiace

HarypaabHble yucia.

ApudmMernueckre IEUCTBUS C MHOTO3HAYHBIMU HaTypaldbHbIMH YHCIaMU. YHUCIOBBIE BBIpAXKEHHS, MOPSIOK ACHCTBUH,
UCIIOJIb30BaHUE CKOOOK. Vcrnonp30BaHWE TMpU BBIYKMCICHUSX MEPEMECTUTENIBHOIO M COYETATENIbHOTO CBOMCTB CJOXEHUS U
YMHOXEHUSI, paCIpeIeIUTEIbHOIO CBOMCTBA yMHOKEHNA. OKPYTIIEHHE HATYPAJIbHBIXUHUCEN.

Jenutrenn u KpaTHbIE 4YWCIA; HAWOOJBIIMK OOIIMIA JENuTeNh W HauMEHbllee o0liee KpaTHoe./leaTuMocTb CyMMBbl H
npou3BencHUs. JleneHue ¢ 0OCTaTKoOM.

poou.

OOGbIkHOBEHHas1 poOb, OCHOBHOE CBOMCTBO ApOoOH, cokpalieHue apoOeil. CpaBHEHHE M YNOPsSI04YMBaHUE JIpodOeil. Perenue
3a/lad Ha HaXOXKJIEHHE YacTh OT IEeJIOro M IeJoro mo ero yactu. J[poOHoe umcio kak pesynbTaT aeneHus IIpencraBienue
JECATUYHOU ApoOU B BUJE OOBIKHOBEHHOW JAPOOH W BO3MOXKHOCTh MPEICTABIECHUSI OOBIKHOBEHHOUM JPOOH B BUJE IECATUYHON. TpoOH
ApudmeTnueckue JeHCTBUS U YUCIOBBIE BEIPAKEHUSI ¢ OOBIKHOBEHHBIMU U IECATUYHBIMU APOOSIMHU.

OtHomenue. JleneHue B 1aHHOM OTHOIIEeHUU. Macmitad, npornopius. [I[puMeHeHre mponopiyii Mpy perieHuu 3aaad.

[lonatue npoueHTa. Beruncienne npoueHTa OT BEJIUYMHBI U BEJIMYMHBI 110 €€ MPOLEHTY. BhipaxkeHne mpoLeHTOB

HecsatuunbiMu po0siMu. Perienue 3a1ay Ha mpoueHThl. BoipakeHre OTHOIIEHHS BEIMYKH B MPOIICHTAaX.

[TonoxuTenbHbIE U OTPULIATENIBHBIE YUCIA

[lonoxwurenbHble U OTpULATENbHBIE yKcia. Llenple uncna. Moaynp 4yncia, TeOMETpUYECKass UHTEPHPETAUA MOAYJIA 4YUCa.
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N300paxeHne uucen Ha KOOpPAWHATHOW mpsmMoil. UwucrnoBeie mpomexyTku. CpaBHeHHE uucen. ApupMeTHUYecKHe ACUCTBUA C
IIOJIOKUTEIIBHBIMUA U OTPULIATEIIbHBIMU YACIAMU.

[IpssMoyrosibHasE cucTeMa KOOpAMHAT Ha IUIOcKocTU. KoopAauHATBI TOYKHM Ha IJIOCKOCTH, adciucca u opauHata. Iloctpoenue
TOUYEK U (PUTYp Ha KOOPJUHATHOM IIOCKOCTH.

bykBeHHBIE BbIpaKeHHS.

[Ipumenenne OykB ISl 3allMCH MaTEMaTHYECKUX BBIPAKEHUN U mpemsiokeHuid. CBolicTBa apu(pMETHUECKUX JEUCTBUU.
byKkBeHHBIE BBIPAXECHHsSI U YUCIIOBBIC IOJICTAHOBKU. DYKBEHHBIE PAaBEHCTBA, HAXOXKJICHUE HEU3BECTHOIO KOMIIOHEHTa. DopMyiisl;
(dbopMyIIbl IEpUMETPA U IUIOIIAIN PSAMOYTOJIbHHUKA, KBaJIpaTa, 00bEMa napajuiesienuiea u Kyoa.

Pemienne TeKCcTOBBIX 3a1a4.

Pemenne TekcTOBBIX 3adau apudmeTndeckuM crocoOoM. PemieHue nornmueckux 3angad. PemieHuwe 3amayd mepedoOpoM Beex
BO3MOKHBIX BAPUAHTOB.

Pewenne 3amay, comepKamux 3aBUCUMOCTH, CBS3BIBAIOIIMX BEJIWYMHBI: CKOPOCTb, BPEMs, PACCTOSHHUE; ILI€HA, KOJIHMYECTBO,
CTOMMOCTb; MPOU3BOAUTENBHOCTb, BpeMs, O0BEM pabOThl. ENWHUIIBI H3MEpPEHUs: MacChl, CTOMMOCTH; PACCTOSIHHS, BpPEMEHH,
ckopocTu. CBsA3p MEXKIy €AMHULIAMHA U3MEPEHUS KAKI0M BEJIMYNHBI.

Pemienne 3amad, cBA3aHHBIX C OTHOLICHHWEM, IMPONOPLHOHAIBHOCTBHIO BEJWYHH, MPOLEHTAMU; PEIICHHE OCHOBHBIX 3a1a4 Ha
IpOOU U POLEHTHI.

OreHka 1 IpUKKUIKa, OKpyriieHue pesynbrara. CocTaBieHrne OyKBEHHBIX BBIPAXKEHUN MO YCIOBHIO 3a/1a4H.

[IpeacraBnenue AaHHBIX ¢ MOMONIBIO TA0IUI] U AuarpamMm. CronOyaTeie AMarpaMMbl: YTEHUE U NMOCTpOeHKe. UTeHne KpyroBbIxX
JTUarpaMm.

Harasignas reomerpus.

Harnsinuele npencrtaBneHus o (urypax Ha IUIOCKOCTH: TOYKa, MpsAMas, OTPE30K, Jyd, Yroj, JOMaHas, MHOTIOYTOJIbHUK,
YEeTBIPEXYTOJILHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3anmHoe pacrnonokeHne ABYyX MPSAMBIX HA TUIOCKOCTH, MapajuielIbHbIE NMPSIMBIE, MEPIICHINKYIISIpHbIE TpsiMble. M3Mepenune
PACCTOAHUI: MEXKIY IBYMSI TOUKAMH, OT TOUYKHM O MPSMOM; JJIMHA MaplIpyTa Ha KBaAPaTHOM CETKE.

N3mepeHne n mOCTPOEHUE YIJIOB C MOMOIIBI0 TPAHCHOPTHPA. BUABI TPEYrOIBHUKOB: OCTPOYTOJBHBIM, NPSIMOYTOJIbHBIN,

TYTNOYTOJIbHBIN; paBHOOEIPEHHBII, pABHOCTOPOHHUI. UeThIpEXYTONbHUK, TIPUMEPHI YETHIPEXYTONBHUKOB. [IpsSMOYTroIpHIK, KBaIpaT:
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UCIIOJIb30BaHUE CBOMCTB CTOPOH, YIJOB, nuaroHanei. M3o0paxkeHue reoMeTpuyeckux (UTyp Ha HEJIMHOBaHHOW Oymare ¢
UCIIOJIb30BAaHUEM LIUPKYJIS, JUHEHKH, YTOJIbHUKA, TpaHcnopTupa. [locTpoenus Ha kieryaToit Oymare.

[lepumerp MHOroyrosnbHuka. [loHsTne mmomanu GUrypsl; eauHULB U3MepeHus Iiomanu. [IpubnmxkEéHHOe H3MeEpeHue
wiowaan Guryp, B TOM YUCIe Ha KBaApaTHOU ceTke. [Ipubnmxénnoe u3amepeHue AMHbI OKPY>KHOCTH, TIOIIAIN Kpyra.

CumMmeTpus: HEeHTpalIbHAsI, OCeBas U 3epKaibHasi cuMMmeTpur. [locTpoeHne cuMMeTpuuHbIX puryp.

Harnsanele mpeacTaBiieHns O MPOCTPAHCTBEHHBIX (pUTYypax: Mmapajuiesienumes], Kyo, npu3ma, nupaMujia, KOHyC, HIUIUHIP, ap U
cdepa. M3o0pakeHne mpocTpaHCcTBEHHbIX (uryp. IIpumepsl pa3BEPTOK MHOTOTPAaHHUKOB, IMIIMHApPa U KoHyca. Co3naHue mojenen
IPOCTPAHCTBEHHBIX (pUryp (13 Oymaru, MpoBOJIOKH, IITACTUIIMHA HIIP.).

[Tonsarue 00bEMa; eAMHULIBI U3MEPEeHUS 00BEMA. OOBEM MPSMOYTOJBLHOTO Mapasuieienunesa, Kyoa.

Conep:kanue yueOHOro Kypca «Ajredopa» 7/ Kiace
Yucs1a ¥ BHIYMCICHUS.

PanmonanbHbIe uncna.

Cremnenb ¢ HaTypaJlbHBIM MoOKa3areneM: J[poOu OOBIKHOBEHHBIE U JECSATUYHBIE, MIEPEXO] OT OJHON (POPMBI 3amUCH IpoOei K
npyroii. [loHsTHE palMOHATBEHOTO YKCa, 3aMKUCh, CPABHEHHUE, YIOPSIOUYUBAHUE PAIIMOHATIBHBIX YKcell. ApudMeTHuecKue JEeHCTBUS C
palMoHaNbHBIMU YKCIIaMU. Pelienue 3a1ay u3 peasibHON MPaKTUKKU Ha YaCTH, HAJAPOOH.

onpeesieHne, mpeodpa3oBaHre BhIpaKEHUITHA OCHOBE OMPEICTICHUS], 3aITUCh OOJIBIINX YHUCE]T.

[TporneHThI, 3aMKMCh TPOLICHTOB B BUJIE IPOOU U IPpOOU B BUJIEC NMPOIEHTOB. TPy OCHOBHBIE 33/1a4l Ha MPOIEHTHI, PEIICHHE 3a71a4
U3 peajbHOM MPAKTUKHU.

[IprumeHeHne NpU3HaKOB JEIMMOCTH, PA3JI0KEHNE HA MHOXKUTEIIN HATYPAIbHBIX YUCET.

PeanibHbIC 3aBUCMOCTH, B TOM YHCJIC psiMasi U 00paTHasi TPOMOPIMOHAIBHOCTH.

AJlredpanyeckue BbIPaKeHUsI.

[lepemeHnHBIE, YHCIIOBOE 3HAYEHHUE BBIPAKEHUS C IepeMeHHOM. JlomycTtuMmble 3HaudeHus nepeMeHHbIX. lIpencraBnenue
3aBUCUMOCTH MEXIy BeludnHamMu B Buae (opmyinbsl. Beraucnenus mo dopmynam. [IpeoOpazoBanre OyKBEHHBIX BBIPAKCHHIA,
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TOKJICCTBEHHO paBHbIC BBIPAXECHHs, MPaBUiia MPeoOpa30oBaHUs CYMM M MPOU3BENICHUH, MPaBUia PACKPBITUS CKOOOK U MPUBEICHUS
10J1I00HBIX cinaraeMbIiX. CBOMCTBA CTENEHU C HATypaIbHBIM IIOKa3aTEIIEM.

OpHounensl W MHoOrowieHsl. CreneHb MHoroujgeHa. CrlokeHHE, BBIYMTAHUE, YMHOKEHHE MHOTOWICHOB. DopMyIbl
COKpPAIIEHHOIO0 YMHOXKCHMS: KBaJpaT CyMMBbl M KBajapaT pasHocTH. Popmyrna pa3sHOCTH KBajgparoB. Pa3nokeHne MHOTOWICHOB Ha
MHOKHATEJIH.

YpaBHeHus.

VYpaBHeHHE,  KOpEHb YpaBHEHHMs, IpaBWia NpeoOpa3oBaHUA  yPABHEHUS,PABHOCUIBHOCTH YPaBHEHHIA.

JluHeniHOe ypaBHEHME C OJHOM NEPEMEHHOM, YKCJIO KOPHEW JIMHEMHOIO YPAaBHEHHUs, PEIICHUE JIUHEUHBIX YPaBHEHUM.
CocraBiieHME YpaBHEHUH T10 YCIOBUIO 3a/1a4n. PeneHrne TeKCTOBBIX 3a/1a4 C MOMOIIBIO YPABHEHUM.

Koopaunartel u rpagpuxku. OyHKUMH.

Koopaunara Touku Ha npsitmoit. PaccTtosiHre Mex 1y 1ByMsl TOUKaMU KOOPJAMHATHON TPSIMOMA.

[IpsimoyronbHast cuctema koopauHaT, ocu OX u Oy. Abcuucca ¥ opauHaTa TOYKM Ha KOOPIMHATHOW IUIOCKOCTH. lIpumepsl
rpaukoB, 3a1aHHbIX QopMynamu. Utenue rpadukoB peanbHbIX 3aBucuMocTeil. [lonstue Qynkuuu. I'paduk ¢ynkiuu. CBoiicTBa
¢ynkuuii. Jluneitnas ¢pynkuus, e€ rpaduk. ['padux Gynkmun y=|x|..['padudeckoe pereHne TMHSWHBIX YPABHEHUH.

Conep:xanue yueOHOro Kypca «Ajaredpa», 8 kiace

YucJa 1 BIYUCTIECHUS.

KBagpatHbiii kopenb u3 uucina. [lonstue o0 uppanroHaibHOM uucie. JlecsaTuuHbie NPUOIUKEHUS UPPAlMOHATBHBIX YUCE.
CpoiicTBa apu(pMETHUECKUX KBAAPATHBIX KOPHEH U MX TPUMEHEHHE K TPeoOpa30BaHUIO YUCIIOBBIX BBIPAKCHUHN U BHIYUCICHUSM.

JIeMiCTBUTEIBbHBIC YUCIIA.

ParnmonanpHbIe Ynciia, HPpaMOHAIBHBIC YHCIIa, KOHSYHBIC M OCCKOHEYHBIC ECITHUHBIC IpoOH. MHOXECTBO JIEHCTBUTEIBHBIX
YHUCeN, NEUCTBUTENbHBIE YHClia KaKk OCCKOHEUHBbIE NECSITHYHbIE NpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHUE MEXKIAY MHOKECTBOM
JICCTBUTEJILHBIX YUCET U KOOPAUHATHOU MPSIMOM.

CpaBHeHHE ICHCTBUTEIBHBIX YHCEN, apU(METHICCKUE JSHCTBUS C ICHCTBUTEILHBIMU YHCITAMH.

AnredpanvecKue BbIPpaKeHHsI.

Anrebpanueckast JapoOb. OCHOBHOE CBOMCTBO anreOpanueckon apoOu. CrokeHue, BBIYMTaHUE, YMHOXXECHHE, JeJICHUE
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anredpandeckux Apooeit. PanronansHbIe BRIpRXXSHHS U UX TPEoOpa3oBaHUE.

YpaBHeHus.

JluneitHoe ypaBHEHHE C ABYMS NMEPEMEHHBIMU W ero rpaduk. CucreMa NBYX JUHEHHBIX YpaBHEHUU C ABYMS MEPEMEHHBIMHU.
Pemienue cucteM ypaBHEHHH CIOCOOOM MOJCTAaHOBKHU. [Ipumepsl pelieHus TEKCTOBBIX 3a7ad C MOMOIIBIO CHCTEM JIMHEHHBIX
YPaBHEHHU.

DYyHKIUH.

["paduyeckoe pelmenre CUCTEM JIMHEHHBIX YPABHEHHIA.

I'paduxu pynkumin=,, y= \/}I/I HX CBOMCTBA KJIACC.
X

Coaep:xanue yueOHoOro kypca «Ajaredopay», 9 kiacc
KBanpaTHbiii TpEXUsieH; pa3ioKeHne KBaApaTHOro TpéxuiieHa Ha MHOkuTen. [ I[peoOpasoBanme pallnoOHAIbHBIX BBIPAKEHU.

YpaBHEHUsI 1 HEPABEHCTBA.

Pewienne ypaBHEHUM, CBOASIIMXCSA K KBAaIpaTHOMY, OMKBaJApaTHOMY ypaBHeHMIO. [IpuMepsl pelieHusi ypaBHEHUN TpeThed U
4eTBEPTOMN CTENEeHEN Pa3IoKeHUEeM Ha MHOXKUTENU. [poOHO-palinoHanbHbIe ypaBHEHHUS.

CucTteMbl ypaBHEHUH.

VYpaBHeHuEe ¢ AByMS NEPEMEHHBIMH M ero rpaduk. PemieHue cucrteM OBYX JIMHEWHBIX YPABHEHUU C JBYMSI MEPEMEHHBIMH.
Pemienne cucteM IByX ypaBHEHHM, OJHO U3 KOTOPBIX JUHEWHOE, & IPYro€ — BTOPOU CTEIIECHH.

IIpumepsl pelieHuss CUCTEM HEIMHEWHBIX YPAaBHEHUN C IBYMS [EPEMEHHBIMH.

['padrueckas mHTEpHIIpETALIMS CUCTEMBI YPABHEHU C JBYMSI IEPEMEHHBIMH.

Pemenune TekcTOBBIX 3a/1au anredpandeckum criocooom.KBaipaTHeie HepaBEeHCTBA.

['padrueckas uHTEpHIpETAIIUS HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMH.

Koopnunate! u rpaduku. OyHKImH.

KBaaparuunas ¢hynkuus, e€ rpadux u cBoiicta. [Tapabona, KoopaAuHATHI BEPITUHBITAPAOOIIBI, OCh CAMMETPHUH IMapadOJIbI.

['padrueckoe perieHne ypaBHEHUH U CUCTEM YPABHCHHM.
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YucoBble OCIEA0BATEIBHOCTH.

Omnpenenenue u crocoObl 33JaHHs YUCIOBBIX TOCIEI0BATEILHOCTEH.

[ToHsiTHE YMCITOBOI TOCTIEAOBATEILHOCTH. 3aJaHNe TTOCIICIOBATEIFHOCTA PEKYPPEHTHOM hopMyIior 1 (hOpMyJIoi nro 4ieHa.

ApudmeTrnueckast ¥ reoMeTpuueckas nporpeccur. @opmysbl N ro wieHa apupMETHIECKOW M TE€OMETPUUYECKON Mporpeccut,
CYMMBI IIEPBBIX N YJIEHOB.

N300pakeHne 4aeHOB apu(PMETHIECKON 1 T€OMETPUUECKON MPOTPeCCHil TOUKaMH Ha KOOPJAMHATHOM TUIOCKOCTU. JIMHEHHBIH 1
AKCIIOHCHIUAIIBHBIN pOCT. CII0KHBIE TPOLICHTHI.

[ToBTOpeHue u cuctemaru3aius u3y4eHHoro B 5-10 kmaccax

Conepxkanue yueoHoro kypca «['eomerpus 7 kiace
HauanbHsle nouaTus reometpun. Touka, npsmasi, OTpE30K, Jdyd. YroJ. Buasl yriios. BepTukanbasle 1 CMEXHBIE YIUIbL. buccekTpuca
yria. [TapannenbHOCTh M EPIEHIUKYIAPHOCTD MPSAMBIX.
OCHOBHBIE TOCTPOEHHUA C TOMOILBIO LIUPKYJIS U TMHEHKH. TpeyroibHUK. BeicoTa, Meanana, OuccekTpuca, uX CBOMCTBA.
PaBHOOEpEHHBIN U pABHOCTOPOHHUI TPEYroibHUKUA. HepaBeHCTBO TpeyrojabHUKA.
CBoiicTBa M IPU3HAKU paBHOOEIPEHHOIO TpeyroibHUKa. [IpU3Haku paBeHCTBa TPEYrOJIbHUKOB.
CBolicTBa M NPU3HAKY NapAJIIENbHBIX NPsMbIX. CyMMa yrioB TpEeyrojJbHUKA.
BHentHue yriasl TpeyroibHUKA.
[IpssMOyTONIBHBIA TpeyroJibHUK. CBOWCTBO MEIWAHbI MPSIMOYTOJIBHOTO TPEYTOJbHUKA, MPOBEAEHHOW K rumnoreHyse. lIpusHaku
PaBEHCTBA NMPAMOYTOJIBHBIX TPEYTOIBHUKOB. I IpsiMOyTronpHbIN TpeyronbHuK ¢ yriaom 300.
HepaBeHcTBa B reoMeTpum: HEPABEHCTBO TPEYTroOJbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM, TeopeMa O OOJbIIeM yrie W OoJblIiei
CTOPOHE TPEYTOJIbHUKA.
OKpy>KHOCTb ¥ KpPYT, XOpJa U TMaMeTp, UX CBOMCTBA

Conepxxanue yuedHoro kypca «I'eomerpusi», 8 kiace
[lepnienauKynsap v HaKJIOHHASL.
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['eomeTpuueckoe MecTo ToueK. buccekrprca yria u cepeAMHHBIN NEPIEHAUKYIAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.
Jlomanas, MmHOrOyroinpHuK. YetbpéxyronbHuku. [lapamenorpamMm, ero npu3Haky U CBOWCTBA. HacTHBIE Cllydyau NapajuieIorpaMMOB
(MpsAMOYTONIBHUK, POMO, KBajpar), MX NPU3HAKK U CBOMCTBa. Tpamerusi, paBHOOOKas Tparemnusi, e€ CBOICTBA W MPHU3HAKH.
[IpssmoyroJsibHas Tpaneuus.

Meron ynBoenust Menuansl. LleHTpanbHas cuMMmeTpus.

Teopema daneca u TeopeMa 0 TPONOPILMOHATIBHBIX OTPE3KAX .

CpoiicTBa miomanei reomeTpuyeckux Quryp. @opmynsl s IUIOWEAAN TPEYrojbHUKA, Mapajieorpamma, poM0a U TpamemuH.
OTHoIeHre oA No100HBIX Quryp.

Boruncnenue miomazeil TpeyrojJbHUKOB 1 MHOTOYTOJIBHUKOB Ha KJI€T4aTo Oymare.

Teopema [Tudaropa .Ilpumenenue treopemsl [lugaropa npu pemeHnn NpakTUYECKUX 3aa4.

[Tpeo6pa3zoBanue nogodus. [lonoOrue cOOTBETCTBEHHBIX 3JIEMEHTOB.

[Tonobue TpeyronbHUKOB, KO3 uirent nogodus. [lpuznaku nonoOus TpeyronbHUKOB. CpenHss TMHUS TPEYroJbHHKA.

Coaep:xanue yueoHoro kypca «I'eomerpusi», 9 kiiace

CHHyC, KOCHMHYC, TAaHI€HC OCTpPOro yria HpsSIMOYIOJBHOIO TpeyrojbHUKa. (OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
Tpuronomerpuueckue Gynkiuu yrios B300,450 u600.

B3anMHOe pacnosiokeHue OKpPYKHOCTHM W mpsiMoil. KacarenpHas M cekymas K OKpYXHOCTH. OKpY’>KHOCTb, BIINCAHHAsl B YTOJL
BrmcanHas v onMcaHHas OKPYKHOCTH TPEYTOJIbHUKA.

BrniucanHble M LEHTpaJIbHBIE YIVIBL, YrOJl MEXAY KacaTeIbHOM U XOpPAOW. YTIIBI MEXAY XOpAamMu U CEeKyluMU. BrnimcanHbie u
OTIMCaHHBIC YETHIPEXYTONbHUKU. B3auMHOe pacnoyioxkeHue AByX okpyxHoctei. Kacanue okpyxkHocteir. OO01e kacaTeabHbIC K JBYM
OKPY’KHOCTSIM.

Teopema 0 MpOU3BENEHUHN OTPE3KOB XOPI, TEOPEMBI O IIPOU3BEAECHUN OTPE3KOB CEKYIIMX, TEOPEMA O KBAIpaTe KacaTeJIbHOM.

BekTop, mnuHa (MOIyJib) BEKTOpPA, COHAIpPAaBJICHHBIE BEKTOPbHI, IPOTHUBOIIOJIOXKHO HAMNpPABICHHBIE BEKTOPBI, KOJUIMHEAPHOCTD
BEKTOpPOB, PABEHCTBO BEKTOPOB, omnepauuu Haja Bekropamu. CpenHss nuHUA Tpaneuuu. Pa3nokeHue BEKTOpa MO JIBYM
HEKOJIJIMHEAPHBIM BeKkTopaM. KoopauHaTel BEKTOpa.
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JlekapTOBBI KOOPAMHATHI HA IIJIOCKOCTU. Y PaBHEHUS NIPSAMOM U OKPYKHOCTH B KOOPAMHATAX, IEPECEUYECHNE OKPYKHOCTEU U NMPSAMBIX.
Meton KOOpIMHAT U €T0 IIPUMEHEHHUE.

Copnep:xanue yue0Horo kypca «I'eomerpus», 10 kinace

Cunyc, kocunyc, TanreHc yriioB oT 0701800.OcHOBHOE TPUTOHOMETPUYECKOE TOKAECTBO. DOPMYIIbI TPUBEAECHUS.

Pemiennie TpeyronbHukoB. Teopema KOCMHYCOB M TeOpeMa CMHYCOB. PerieHue mpakTUYeCcKuX 3a7ad C MCIOJIb30BAHUEM TEOPEMBI
KOCHHYCOB M TEOPEMBI CUHYCOB.

CkansipHO€ MPOU3BEICHUE BEKTOPOB, IPUMEHEHUE AJIsI HAXOXKAEHUA JUIMH U YTJIOB.

[IpaBwibHBIE MHOTOYTOJIBHUKH. [[MuHA OKpy>KHOCTU. ['pamycHas W paavaHHas Mepa yriia, BBIYUCICHUE JJIMH YT OKPYKHOCTEH.
[Inomans Kpyra, CEKTOpa, CETMEHTA.

JIBM>KEHUS! TIOCKOCTH H BHYTPEHHHE CUMMETPUU (PUTYD (onemeHTapHbie  mpencraieHus).IlapaniensHbit MIEPEHOC.
[ToBopoT.

Conep:xanue yueOHOro Kypca «BeposiTHOCTb M CTATHCTHKAY, 8 KJ1ace

[IpencraBnenne AaHHBIX B BUAE TAOJUL, JUarpamm, rpadUKoB. 3aMOJHEHUE TAOJMIl, YTEHUE U MOCTPOCHHUE AUAarpaMM KPYTrOBBIX U
cTonouaTeix). UreHue rpaduKoB peanbHBIX MpoleccoB. M3prnedenne uHbopManuu W3 AuarpaMMm U TaOJML, HCIOJIb30BAHHUE U
WHTEpIpETalUs TaHHbIX.

OmnwucarenpHas CTaTHCTUKA: cpeAHee apupMeTHUecKoe, MenaHa, pa3Max, HauOoJblllee 1 HauMEHbIlee 3HaUYeHUs] Habopa YMCIOBBIX
naHHbIX. [IpuMepsl caydailHONM H3MEHYUBOCTH.

Cny4daiiHelil SKCHEpUMEHT (OMBIT) M CiiydailHOe coObITHEe. BeposTHOCT M 4YacToTa. PoJib MajdOBEpOSITHBIX M MPAKTUYECKH
JIOCTOBEPHBIX COOBITHI B MPUPOAE U B oO1iecTBe. MOHETa U UrpalibHasi KOCTh B TEOPUH BEPOSITHOCTEA.

I'pad, Bepmuna, pedpo. Ctenens BepiuHbl. Yucno péoep u cymmapHas creneHb BepimuH. [IpencraBnenue o cBsizHocT rpada. [lenu
u nukiel. [lytn B rpadax. O6xox rpada (sitnepoB myth). IlpencraBinenue o6 opuentupoBanHoM rpade. Pemenue 3amau c
TOMOIIBIO TpadoB.
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Conep:xxanue y4eOHOro Kypca «BeposiTHOCTB U CTATHCTHKAY, 9 KJ1ace
[IpencraBnenue AaHHBIX B BUJe TAOIUI, quarpamm, rpadukoB. MHOXECTBO, 3JIEMEHT MHOXECTBa, MOJIMHOXKeCTBO. Onepanuu Haj
MHOXECTBaMU: OO0BbEAMHEHHE, TiepeceueHue, nonojHeHue. CBOHCTBAa omnepanuidi HaJl MHOXKECTBAMH: MEPEMECTUTENBHOE,
coueTaresbHOe, pacipenenuTeabHoe, BKItoYeHus. Mcnonb3oBanue rpaduyueckoro npeAcTaBiIeHUs MHOXKECTB JIJIsl OMMCAHUS peabHbIX
MIPOLIECCOB U SIBJICHU, IIPU PELICHUU 3a]1a4.
W3mepenne paccenBaHusl TaHHBIX. Jlucniepcrs M CTaHIapTHOE OTKIOHEHHE YMCIOBBIX HA0OPOB. J{narpamma paccenBaHUsI.
DNeMeHTapHble COOBITHA ciaydailHoro ombiTa. CiydaiiHble coObiTHs. BepostHocTH coObITHHA. ONBITBI C PAaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU. CiydaiiHbiii BBIOOP. CBSA3b MEXKAY MalOBEPOSITHBIMU U MPAKTUYECKH JIOCTOBEPHBIMU COOBITUSIMU B
pUpoJie, OOIIECTBE U HayKe.
HepeBo. CBolicTBa N€pPEBbEB: €AMHCTBEHHOCTh ITyTH, CYIIECTBOBAHUE BUCSYEH BEPIIMHBI, CBA3b MEXKAY YHMCIOM BEPUIMH U YHUCIOM
pé6ep. IIpaBunio ymHoxkenus. Pemenue 3anau ¢ momoinsto rpados. [IpotuBononoxkubie coobiTus. Juarpamma Ditnepa. O0beuHeHNE
u rnepecedeHue cooObiTuil. HecoBmecTHble coObITHs. DOpMylia CIOXKEHUS BEPOATHOCTEH. YCJIOBHasi BepOSTHOCTH. I[lpaBumio
ymHOxkeHus. HezaBucumbie coObiTus. [IpencraBieHue 3xcrnepuMeHTa B BUJE JepeBa. PelieHue 3a1ad Ha HaXOXKJIEHUE BEPOSATHOCTEHN
C MOMOIIIBIO JIEpEBa CIYYalHOr0 IKCIEPUMEHTA, JUarpaMmm Jiliepa.

Conep:xanue yueOHoro kypca «BepositHocTh u cTaTucTka», 10 kiace

[IpencraBnenne NaHHBIX B BUE TaOIUII, TMarpaMm, rpa)uKoB, MHTEPIPETALNS TaHHbIX. UTeHHE U MOCTPOEHUE TAOJIHNIL, TUArPaMM,
rpaduKoB 1O peasbHbIM JTAHHBIM.

[Tepe6op BapuanTos. [lepectanoBku. Tpeyronbuuk [lackans. Pemenue 3amad ¢ ucmoap30BaHEM KOMOMHATOPHUKH.

['eomeTpuueckas BepossTHOCTh. CiyyaiiHbIi BEIOOp TOYKHM U3 (GUTYPHI Ha TIIOCKOCTH, U3 OTPE3Ka U U3 AYT'H OKPY>KHOCTH.

Hcnertanue. Ycenex u Heynaya. Cepust ucnsiTanuii 10 nepsoro ycnexa. Cepus ucnbitanuii bepaymmu. BepositTHocT coObITHIA B cepun
UCIIBITAaHUN bepHyiun.

Criy4daiiHasi BEJIMUMHA W PACHPENEIICHHE BEPOATHOCTEN. MaremaTuyeckoe oxuaaHue u aucrepcus. [IpuMepsl MaTeMaTHdyeckoro
0KMJaHUSI KaK TEOPETUYECKOTO CPEIHETO 3HAYEHUS BEJIMYMHBL. MaTeMaTH4eCcKOe OXKUIAHWUE W JUCIEPCHS CIIyYalHOW BEJIMYUHBI
«YHCIIO YCIIEXOB B CEPUH UCTIBITAHUN bepHyum».
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[Tonsitue o 3akoHe 60abIINX yncen. M3MepeHre BeposITHOCTEN ¢ MOMOIIBIO YacTOT.

Ponb u 3HaueHme 3aKk0HA OOIBIIMX YHCEIT B Impuponac u O6HI€CTB€.

[TepecTanoBku u pakropuan. CoueTaHus ¥ YUCIO COUCTAHHH.

HepequL yqeﬁHO-MeTOIlI/I‘leCKOFO o0ecrieuyeHust

MarteMmaTHKa 5 Kjacce

VY4eOHUKN

Y4eOHbIE TTOCOOUS

Mertoanueckue mocoous

1. Bunenkun H.A., XKoxos B.I.,
YecnokoB A.C., Bapuoypn C.U.
MaremaTtuka. Y4eOHUK.S K. B 2-X
yacTsax -M. MockBa

«IIpocsemienuey, 2021 GI'OC

2. Bunenknn H. 5., Koxos B.1.,
Yecnokos A.C., IlIBapuoypn C.1
Martemarnka. YueOHHUK. 5 KII.
bpaiine. - M.: MUIIO PEITPO,
2013 ®I'OC

NuauBrayanbHbIN pa3aaTOYHBIN
MaTepuall, BHIMOJHEHHBIN pelibeHO-
TOYEYHBIM HIPUDTOM

1.Maremarndyeckue TUKTAHTHI 5 kitacc. ABT.: B.U.
KoxoB.- M.: U3narenscTBO «MHeMo3uHay, 2011.

2.YecnokoB A.C., Hemkos K. M. Jlugaktudyeckue
MaTepualibl 0 MaTeMaTHKe JJIs 5 Kiaacca. — M.:
Axanemknura/Yueonuk, 2014.

Maremaruka 6 Ki1ace

Y4eOHUKHU

VY4yeOHsble Tocoous

Meroaudeckue mocooums

1. Bunenxun H.A., XKoxos B.I.,

NuauBrayanbHbIN pa3aaTOUYHbINA

1.MaremaTnuyeckue IUKTAHTHI b Ki1acc. ABT.:
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YecunokoB A.C., IIBapudypa C.U. MaTepHa, BBITOTHEHHBINA peabedHO-

«Marematuka, 6 Ki1acc» B IByX TOYEYHBIM MIPUPTOM

gacTsax, M., [IpocBemenue, 2021 rox

B.N. XKoxoB.- M.: U3naTenscTtBO « MHEMO3HHAY,
2011.

2.YecunokoB A.C., Hemkos K.W. [lumaktTuueckue
MaTepualibl MO MaTEMAaTHKE JJIsl O Kjacca. — M.:
Axanemknura/Yueouuk, 2014.

3.IlonoB M.A. KoHTpoJIbHBIE 1
CaMOCTOATEIbHBIE pa0OTHI IO MaTEMaTHKE. 5

kiace. K yueonuky Bunenkuna H.A. u ap. 9-e
3. - M.: Dk3ameHn, 2013. (®I'OC)

Auredpa 7 kiacc

Y4eOHUKHU

VY4yeOHble Tocoous

Meroaudeckue mocoous

VYyebnuk «Anredpa. 7 Kimacc»: yaeOHUK
JU1s1 0011Ie00pa3oBaTENbHBIX OpraHu3aIui
/KO.H.MakapsrueB, H.I'. Munnrok, K. 1.
Hemuikos, C.b.CyBopoBa — M.:
ITpocsemenue, 2017

NnunuBuyanbHbId pa31aTOYHbINA
MaTtepuall, BRITOJHEHHBIN pelibepHO-
TOYEYHBIM MIPUDTOM

martepuansl. 7 kiacc / JI.V.3BaBuy;
JI.B.Ky3nenona; C.b.CyBopoBa — M.:
[Ipocsemenne, 2017.

Auredpa 8 kiace
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Y4ueOHUKH

VY4ueOHrble mocoous

MeTtoanueckue mocoous

VYyeOnuk «Ainredpa. 8 kinace»: yueOHUK
U1t 0011e00pa30BaTEIbHBIX OPraHU3aIUN
/KO.H.MaxkapsrueB, H.I'. Munnrok, K. 1.
Hemkog, C.b.CyBopoBa — M.:
IIpocsemenue, 2017

NunuBuayanbHbIA pa31aTOYHbIN
MaTtepuall, BHIMOJHEHHBIN pelibepHO-
TOYCYHBIM MIPUPTOM

JupakTuyeckue Matepuasbl,§ Kiacc /
JI.1.3BaBuy; JI.B.Ky3nenosa; C.5.CyBopoBa —
M.: ITpocsemienue, 2017.

Auaredopa 9-10 knacebt

VY4eOHUKN

Y4ueOHbIE TTOCOOUS

Mertoanueckue mocoous

1. Anre6pa: yueOnuk st 9k, (PI'OC) /
FO. H. Makapsriues, H. I'. Munaiok, K.
N. Hemikos, C.b. CyBopoga; nox pex. C.

A. TenskoBckoro, M.: IIpocBelenue,
2018

2. Anre6pa: yueonuk st 9xit. (PI'OC) /
1O. H. Makapsrues, H. I'. Mungiok, K.
N. Hemikos, C.b. CyBopoga; oz pexn. C.
A. TensxoBckoro, M.: MUIIO PEIIPO,
2012

I'. I1. CrenanoBa. Ans00M 1O
anredpe st 7-10 ki1accos:
rpaduKyu OCHOBHBIX
aneMeHTapHbIX pyHKIui. [Tocobue
B pesibepHO-TpaAPUIECKOM
dbopmare ni1s ciensix. M., OO0
UIITK JIOI'OC BOC, 2013.

WuauBuayaibHbIC KAPTOUYKH,
BBITIOJTHEHHBIE pelIbe(hHO-
TOYEUYHBIM MIPUDHTOM

1. lugaktrdeckue MaTepuaiibl 1o anredpe ajis 9
kiacca, aBT. }0. H. Makaperues, H. I'. Muniok, JI.
b. KpaiineBa, M.: IIpocBemienue, 2015

2. Tectwl o anredpe: 9 kmace: k yueonuky FO.H.
MakapseraeBa u nip. «Anredpa. 9 kimace» / F0.A.
I'maszkos, U. K. Bapmasckuit, M. 4. ["anamBuiu.
— M.: U3parennsctBO «IJK3aMen»., 2016.

3. Tectsl mo anrebpe: 9 kinace: k yueonuky FO.H.
MakapsraeBa u nip. «Anredpa. 9 kimace» / F0.A.
I'ma3koB, M.4. I"anamBunu. — M.: I3gaTenscTBO
«Dx3amen»., 2013
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4. DneKkTpoHHBIN pecypc: callT «Pemry EI'D»

https://mathb-ege.sdamaqia.ru/

I'eomerpus 7 kiace

VYueOHuKn

VY4yeOHsble 1ocoous

MeTtoaunyeckue mocooust

1.JI. C. AranacsH, B. @. byry3sos, C. b.
Kanomres, u ap. ['eomeTpus: yaeOHUK

s 7-9 k. M., IIpocsenienue, 2014.
(P1roc)

2.JI. C. Aranacsn, B. ®@. byry3sos, C. b.
Kanomues, u np. 'eomeTrpusi: yueOHUK
st 7-9 xkn. M., MUTIO PEITPO, 2011.

C. M. Caspacosa, I'. A.
SActpebunenkuii. YueOHoe nocodue
JUTs 7 KJlacca: YyIpakHEHHUS 110
TUTAHUMETPHUH Ha TOTOBBIX

yeprexkax. M., Jloroc BOC, 1991.

NuauBruayanbHbIE KAPTOUKH.

1. b.T. 3uB, B. M. Meiinep. Jlunaktuueckue
MaTepHalbl IO TeOMEeTpUH i 7 kiacca. M.,
[Ipoceewmenue, 2017.

I'eomeTpus 8 kiace

YV4ueOHuKu

Y4yebHble mocoous

Meroandeckue mocooust

1. Aranacsaun JI.C., Bytry3oB B.®.,
Kanomues C.b. u np. ['eomerpus.
VYuebnuk. 7 k. bpaitns. - M.: MUTIO
PEITPO, 2011

1. YueOHoe nmocoOue a1 ClIenbIX
«YrpakHEHHUS 110 ITJITAaHUMETPHH Ha
TOTOBBIX yepTekax» st 7-10
Ki1accoB (Ha ocHOBe mocodus C. M.

1. 3uB b. I'. 3agaun k ypokam reomerpun. 7-11
knaccel. CI16: [erpornud, 2014

2. D.H.banasn. I'eomerpus: Jlyumue 3amaum Ha
TOTOBBIX YepTexax /st moAroroBku k 'NA u
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2. Aranacsan JI.C., Byty3zoB B.®.,
Kanomiie C.b. u ap. ['eomerpusi.
VYyebnuk. 8 k. bpaiins. - M.:MUITO
PEITPO, 2011

3. Atanacsu JI.C., byty3oB B.®.,
Kanomues C.b. u ap. ['eomeTpusi.
VYyebnuk. 7-9 xi1.-
M.:IIpocBenienue,2014 OI'OC

Cagpacosoii, I'. A.
Actpedbunenkoro). OO0 «MUIITK
«Jlorocsoc», Mockaa, 2016.

2. UnpuBuyanbHblEe KAPTOUKH,
BBITIOJTHEHHBIE IIpUQTOM Opaiiis.

EI'D, 7 — 11 xnaccel. PoctoB-Ha-/lony, ®enukc,
2013.

3. I'eomerpus. CoopHUK pabounx mporpamm. 7-9
KJIacchl. YueOHoe mocodue st
0011e00pa3oBaTeNbHBIX Opranu3aiuii. Mocksa,
«IIpocsemenuey, 2016

4. A.Il.Epmosa, B.B.I'ono0opoarko, Bes
IITIKOJTbHASI MaTEMaTHKa B CAMOCTOSITEIIBHBIX H
KOHTPOJBHBIX padoTax. 'eomerpus 7-9. Mockaa.
«Mnekca». 2014

5. H.®. I'aBpuiosa. [loypouHnsle pa3paboTKH 110
reomerpuu K YMK JI.C.Atanacsana u np (M.:
IIpocBemenune). 8 kimacc. MockBa, «<BAKOy, 2

I'eomeTpus 9 kiace

V4ueOHuKn

VY4yeOHsble Tocoous

Meroaundeckue mocoous

1.JI. C. Aranacsn, B. ®@. byry3os, C. b.
Kanomies, u np. 'eomerpusi: yueOHUK
s 7-9 k. M., IIpocenienue, 2014.
(®roc)

2.JI. C. Aranacsin, B. @. byty30B, C. b.

C. M. Caspacosa, I'. A.
SActpebunenkuii. YueOHoe mocodue
151 9 Kiacca: ynpakKHEHUs 1o
TJIAHUMETPHH Ha TOTOBBIX

yeprexkax. M., Jloroc BOC, 1991.

1. b.T'. 3uB, B. M. Meitnep. Jlunakruueckue
MaTepHabl o reomeTpun s 9 kinacca. M.,
[Ipocsewenue, 2017.
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Kanomues, u ap. ['eomerpusi: yueOHUK
s 7-9 ka1, M., MUIIO PEITPO, 2011.

I/IHI[I/IBI/II[yaJ'IBHble KapTO4YKHU.

I'eomerpus 10 kiace

VYueOHuKn

YuebHble mocoous

MeToaudeckue mocoous

JI. C. Aranacsu, B. ®@. byry3os, C. b.

Kanomres, u np. ['eomerpus: yaeOHUK
s 7-9 k. M., IIpoceenienue, 2014.
(P1roc)

Artanacsn JI.C., bByry3oB B.®.,

Kanomues C.b. u np. ['eomerpus.

VYueOnuk. 7 -9 xi1. B 4-x 4. |V Bum. - M.

[Ipocsemenune, 2016 ®I'OC
JI.C. Aranacsin, B.®. byty3os, C.b.

Kanomres, u np. ['eomerpusi: yaueOHUK
st 7-9 xn. M., MUIIO PEITPO, 2011.

C.M. Caspacosna, I'.A.
Sctpebunenkuii. YueoHoe
nocobwue g 9 Kiacca:
yIPaKHCHUS 110 TUTAHUMETPHH Ha

roTOBBIX yepTexkax. M., Jloroc
BOC, 1991.

NuauBryaibHbIE KAPTOUYKH.

YuebHoe mocodue aapbooM
«Pa3BepTKH TeOMETPUUECKUX TEID»,
M., Jloroc, 2010

1. b.I'. 3uB, B.M. Meiinep. lunaktudyeckue
MaTepuaisl o reometTpuu s 9 kinacca. M.,
[Ipocsemenne, 2017.

2. DAeKTpOHHBIN pecypce: caT «Peury ET'D»
https://mathb-ege.sdamgia.ru/

I[lnanupyembie pe3yjbTaThl OCBOCHUS Y4EOHOT0 MpeIMeTa «KMAaTEMATHKA) HA YPOBHE OCHOBHOI0 00111ero0 00pa3oBaHusl

JInuHOCTHBIE pe3yIbTAThI:
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JIMYHOCTHBIE pEe3yNbTaThl OCBOEHUS MPOTpaMMbl y4eOHOTo TpenMeTa

«MareMaThKa» XapaKTepU3yIOTCs CIEIYIOIINM 00pa3oM.

llampuomuueckoe 6ocnumanue: TPOSBICHUE WHTEPECA K MPOLUIOMY M HACTOSIIEMY POCCHMCKOM MAaTEMAaTHUKH, IEHHOCTHOE
OTHOILIEHUE K JOCTHKECHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTEMAaTUYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTHKECHUIN
B JIPYTMX HayKax W MPUKIAJHBIX cepax.

I'pasicoanckoe u 0yxo8HO-HpagcmeeHHoe 80CnUmaHue: TOTOBHOCTh K BBIMOJIHEHUIO 0053aHHOCTEN TpakAaHWHA U peasiu3aliu
€ro Ipas, MPEACTABICHUE O MATEMATHYECKUX OCHOBAX (DYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD, SIBJICHUH, IPOLIETYP IPaKIaHCKOTO
oOmecTBa (BbIOOPHI, OMPOCHI U IIp.); TOTOBHOCTh K OOCYKJIEHHUIO 3TUYECKHUX MPOOJIEM, CBA3AHHBIX C MPAKTHUYECKUM NPUMEHEHHEM
JOCTUKEHNU HAYKH, OCO3HAHNE BaXKHOCTH MOPAIBHO-3THYECKUX MPUHIUIIOB B IEATEIBHOCTH YUYEHOTO.

Tpyoosoe eocnumanue: yCTAHOBKA Ha aKTUBHOE Y4aCTHE B PELICHUM MPAKTUYECKHX 3a7a4 MaTEMaTHYECKO HaIIPaBJICHHOCTH,
OCO3HaHUE BAXKHOCTU MATEMaTHYE€CKOro 00pa3oBaHUs HA MPOTSKEHUU BCEH KU3HM JJI yCIEIIHOMITPO(PECCUOHAIBHON EATEIbHOCTH
U pa3BUTUE HEOOXOJUMBIX YMEHHUI; OCO3HAHHBIA BBIOOP U MOCTPOCHUE MHIWBHUAYATbHOU TPAeKTOpUHM OOpPA30BAHMS U KM3HEHHBIX
IJIAHOB C YYETOM JIMYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN.

Ocmemuyeckoe ocnumanue: COCOOHOCTh K 3MOIMOHAIBHOMY M 3CTETUYECKOMY BOCHPHUATHIO MAaTEMaTHYECKHX OOBEKTOB,
3aJlay, pelieHuH, pacCyXI€HUI; YMEHHE BUIETh MAaTEMaTHUYE€CKIE 3aKOHOMEPHOCTH B UCKYCCTBE.

Lennocmu nayuno2o nosHanus: OPUEHTALMS B ACSITEIBHOCTA HA COBPEMEHHYIOCUCTEMY HayUYHBIX IIPEICTaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs YEJIOBEKa, MPUPOAbI M OO0IIecTBa, MOHUMAHWE MATEMAaTUYECKOW HAyKHW KakK c@epbl 4elI0BEYECKOH
NEeSATEIbHOCTH, ITANOB €€ Pa3BUTHUS U 3HAYUMOCTH ISl pa3BUTHUS UBUIIU3ALMH; OBJIaJICHUE A3bIKOM MATEeMAaTHUKUA U MaTeMaTH4eCKOU
KyJbTYPOU KakK CpEJCTBOM MO3HAHUSI MUPA; OBJIAJICHUE MTPOCTEUIIMMU HABBIKAMH HCCIIEIOBATEIBCKOM €SI TEIbHOCTH.

Dusuueckoe eocnumanue, Gopmuposanue Kyabmypbl 300p06bs U IMOYUOHANbHO20 O1A20NONYYUA: TOTOBHOCTh HMPHUMEHSThH
MaTeMaTHYeCKHUEe 3HAHUSl B HHTEPECax CBOETO 370POBbs, BEJCHHUE 3I0pPOBOT0 00pa3a >kU3HH (30pOBOE MUTAHUE, COATaHCUPOBAHHBIN
PEXKUM 3aHATUI U OTABIXA, peryisipHas (u3nyecKas akTUBHOCTD); C(POPMUPOBAHHOCTh HAaBbIKA pediekcuu, MPU3HAHUE CBOETO MpaBa
Ha OUIMOKY U TaKOro e MpaBa JPyroro 4eJoBeKa.

DKonoeuueckoe Bocnumanue. OpuCHTaIMsA Ha IIPHUMCHCHHUC MAaTCMAaTHYCCKHX 3HAHUM 4JIs1 pClICHUA 3aJda4d B o0macTu
COXPaHHOCTH Opr}KaIOHICﬁ Cp€anbl, IJIAaHUPOBAHUSA IMOCTYIIKOB M OLUCHKH HMX BO3MOXHBIX HOCHG,Z[CTBI/Iﬁ JJIIs1 Opr}KaIOHICﬁ CpEanbI;

28



OCO3HaHUE II00aTbHOTO XapaKTepa IKOJIOTUYECKUX MPOOIIEM U ITyTEeH UX PEIICHUSI.
Jluunocmuvie pezynvmamol, obecneuugarOwue adaAnmMayuio 00YHaAUe20cs K USMEHIIOWUMC VCI08UIM COYUATbHOU U
NPUPOOHOU Cpedbl:

° TOTOBHOCTh K JEHCTBUSIM B YCIOBUAX HEONPEAEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEW KOMIIETEHTHOCTH YEpe3
NPaKTUYECKYIO AEATEIBHOCTh, B TOM YHCJIE YMEHHE YUYHMTBCS Y APYIHX JIOJEH, NpUOOpETaTh B COBMECTHOM JESITEIBHOCTH HOBBIE
3HAHMS, HABBIKM U KOMIIETEHLIMU U3 ONBITA IPYTHUX;

° HE00XO0AMMOCTh (DOPMUPOBAHUS HOBBIX 3HAHUM, B TOM YHCIIe(OPMYIMPOBAHUE UJIEH, TTOHITHUS, TUIIOTE3bI 00 00BEKTaX
U SBJICHUSX, B TOM YHCJIE paHEe HE M3BECTHBIX, OCO3HAHHE ACPUIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, IJIAHHMPOBAHHE
CBOET0 Pa3BUTHS;

° CIIOCOOHOCTh OCO3HABAaTh CTPECCOBYIO CHUTYallMIO, BOCIPHUHHMMATH CTPECCOBYIO CHUTYalMI0 KakK BBI30B, TPEOYIOIIUI
KOHTPMED, KOPPEKTUPOBATh

IIPUHUMAEMBbIE pelmeHuss U JNeUCTBUS,  (QOPMYJIHMpPOBAaTH U  OLIEHUBATH PHUCKH 17}
OCNeACTBUSL, (POPMHUPOBATH OIBIT.

CrnenuaJjibHble JUYHOCTHBIC Pe3yJIbTATHI:

° CIIOCOOHOCTh K OCMBICIICHHIO U U] PepeHInanuy KapTUHbl MUpPa, €EBPEMEHHO-TIPOCTPAHCTBEHHON OpraHu3alny;

° HMOLMOHAIBHO-IICHHOCTHOE ~ OTHOIIEHHWE K OKpyXaromel cpeie, HEOOXOJUMOCTH €  COXpaHEHHsI U
PALMOHAIBHOTO UCIIOJIB30BAHMS;

° yMEHHE (OPMHpOBATh ICTETHUECKHWE YYBCTBA, BIICUATICHHS OT BOCHOPUATUS  NPEIAMETOB U SBICHHI
OKpY>Karollero Mupa;

° TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JanibHeiiel mpodeccuoHanbHON TPAEKTOPUH B COOTBETCTBUU ¢ COOCTBEHHBIMU
WHTEpECaMHU U BO3MOKHOCTSAMM.

MeTanpeameTHblie pe3yJibTaThl

MetanpeameTHble pe3yibTaTbl OCBOCHMSI MPOrpaMMbl Y4eOHOTO Mpeamera

«MaremaTuka» XapaKTEpU3YIOTCS  OBJAJACHUEM YHUBEPCAJIbHBIMU IIO3HABATEJIBHBIMU JIEUCTBUSMH, YHHMBEPCAIBHBIMU
KOMMYHUKATUBHBIMU JE€UCTBUSAMU U YHUBEPCAIbHBIMU PETYIATUBHBIMU ACHCTBUAMU.
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YHuBepcaabHbIC MO3HABATEIbHBIE ICHCTBHS 00€CIIeYnBAOT (OPMUPOBAHUE OA30BBIX KOTHUTUBHBIX MPOIECCOB 00YIAIOIITIXCSI
(0CBOEHHE METOJIOB MO3HAHMS OKPY’KAIOIIETO MUpPA; MPUMEHEHUE JIOTHYECKNX, MCCICIOBATEIHCKUX ONEpanuii, yMeHH paboTaTh ¢
uHpopmaImen).

ba3zoesvie noeuueckue oeticmaust:

° BBISIBIIATh M XapaKTEPU30BaTh CYIICCTBEHHBIC NMPU3HAKH MATEMATHUYECKUX OOBEKTOB, TOHATHI, OTHOIIICHUN MEXKIY
MOHATUSAMU; (POPMYJIMPOBATH OIpPEACIICHUS TOHITHH; yCTaHABIMBATh CYIIECTBEHHBIM NpPHU3HAK KiacCU(UKAIIMU, OCHOBAHMS IS
000011IeHHS ¥ CPABHEHHUSI, KPUTEPUHU MTPOBOJIMMOIO aHAJIN3a;

° BOCIIPUHUMATh, (POPMYyIHpPOBaTH W TPEOOPA3OBBIBATH CYKACHHS: YTBEPAWTEIbHBIE W OTPHUIATEIbHBIC, CIMHUYHEIC,
YacTHBIC U 00IIKE; YCIOBHEIE;

° BBISIBIISITh MaTEMaTHYECKHME 3aKOHOMEPHOCTH, B3aMMOCBS3UM M TPOTUBOpeurss B ¢akTax, JaHHBIX, HAOIIOJEHUAX U
YTBEP)KICHUSX; TIpEAIaraTh KPUTEPHUH JJIs BBISIBIICHUS 3aKOHOMEPHOCTEH M TIPOTHBOPCUHIA;

° JIeaTh BBIBOJBI C UCIIOIH30BAHNEM 3aKOHOB JIOTHKH, ICTYKTUBHBIX U MHAYKTHUBHBIX YMO3AKIIOUECHUH, YMO3aKITFOUCHHM
110 aHAJIOTHH;

° pazOupaTh J0Ka3aTeIbCTBA MATEMATUUYECKUX YTBEPKIACHUHN (TMPAMbIE U OT MPOTUBHOTO), MTPOBOJUTH CAMOCTOSTEIBHO
HECJIOKHBIE J0Ka3aTeIhCTBA MaTeMaTHYEeCKUX (DaKTOB, BBICTPAWBATh apTyMEHTAIMIO, MPUBOAWTH NPHUMEPHl W KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC PACCYKICHUS;

° BBIOMpATh Croco0 pemieHus y4eOHOW 3amauu (CpaBHUBATh HECKOJbKO BapUAHTOB pEIEHUsA, BbIOMpaTh Haubosee
MOAXOJISIIINNA ¢ y4ETOM CaMOCTOSITENIEHO BBIJICIEHHBIX KPUTEPHUEB).

ba3zosvie uccnedosamenvckue deticmeusi:

° UCIIOJIb30BaTh BOIPOCHI KAaK MCCIIEN0BATENbCKUIM MHCTPYMEHT MO3HAHMS, POPMYIUPOBATH BOIPOCHI, (PUKCHUPYIOIINE
IpPOTUBOpEYHE, TPOOIEMY,

CaMOCTOATCIIbHO YCTaAHABJIMNBATL HCKOMOC U JaHHOC, (bOpMI/IpOBaTB TUIOTE3Y, apryMCHTHUPOBATL CBOIO IMMO3UIIHUIO, MHCHHUC,
® INPOBOJUTE IIO CaMOCTOATCIIBHO COCTABJICHHOMY ILIAHY HECJI0XHBIN OKCIICPUMCHT, HEOOJIBIIIOE HCCJIECA0OBAaHUC IIO
YCTaHOBJICHUIO 0COOCHHOCTE MaTeMaTHYECKOTO O6’I>CKT8., 3aBHCHUMOCTEN OOBEKTOB MCKIY CO60ﬁ;
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° CaMOCTOATENHEHO (POPMYIHPOBATH 0OOOIIEHHS U BBIBOJIBI MO PE3YJIbTaTaM MPOBEAEHHOTO HAOIOIEHUS, UCCIIEI0BAHMUS,
OIICHUBATh JOCTOBEPHOCTHIIONYUYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHI;

° MPOTHO3UPOBATh BO3MOXHOE Pa3BUTHE IMPOIIECCA, a TAKXKE BBIABUTATh MPEINOJIOKEHUS O €ro Pa3BUTUM B HOBBIX
YCIIOBUSIX.

Paboma c ungpopmayueii:

° BBISBJISITH HEJJOCTATOUYHOCTh U U30BITOYHOCTh MH(POPMAIUH, JAHHBIX,HEOOXOAUMBIX JJIsl pELICHUS 3a/1a4K;

° BBIOMpATh, AHANU3UPOBATh, CHUCTEMATU3UPOBATH M HWHTEPHPETUPOBATH MHPOPMAILIUIO PA3IUYHBIX BUIOB U (HOpM
MPEACTABJICHHUS;

° BbIOMpATh (hOpMy MpejicTaBlieHrs WHGOPMAIMU U WLTIOCTPUPOBAThpPEIIaEMbIE 33]Ja4K CXEMaMHU, JuarpaMMaMu, HHON
rpaduKoi 1 ©X KOMOMHAIIUSIMU;

° OLICHUBATh HAAEKHOCTh MHGOPMAIMU MO KPUTEPUSM, NPEAJIOKECHHBIM YUYUTENIEM WM CHOPMYIHMPOBAHHBIM
CaMOCTOSITEJIbHO

YHuBepcaibHbIe KOMMYHHUKATHBHbIE NEHUCTBUS o0ecreuynBaroTCHOPMUPOBAHHOCTH COITUATBHBIX HABBIKOB
oOyyJaronmxcsi.

Oobwenue:

° BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSAMH U LIENSMU OOIICHUS; SCHO, TOYHO, TPAMOTHO

BBIPAKATh CBOIO TOYKY 3PEHHSI B YCTHBIX M NHCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS M0 XOAY pELICHUs 3aJa4yd, KOMMEHTUPOBATh
MOJTYYEHHBIN PE3YJIbTAT;

L B X0J1€ 00CYX/ICHU 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAaeMOM TeMBbI, MPOOJIEMBbI, pEIIaeMOoil 3ajaul, BbICKAa3bIBATh
UJiey, HAIEJICHHbIE Ha MOMCK PELIEHUS; COMOCTABIATh CBOM CYXACHUS C CYKICHUSIMHU JAPYTUX YUACTHUKOB JUAora, 0OHapyXuBaTh
pa3nyue U CXOJACTBO MO3UIIMKI; B KOPPEKTHOU (popme hopMyIHpOoBaTh PA3HOIIIACHS, CBOU BO3PAXKEHUS;

° NPENCTaBIATh PE3YyJbTaThl PEUICHUS 3a/layd, SKCIEPUMEHTA, HMCCIEIOBAaHUA, IMPOEKTAa; CaMOCTOSITEIbHO BBIOMPATH
(dopMaT BBICTYIIEHUS C YUETOM3a1a4 MPE3EHTAMN U OCOOEHHOCTEHN ayIUTOPHH.

COTPYAHUYECTBO:

° NOHMMaTh ¥ HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOM W WHAWBUIAYalIbHOM pabOThl MpPH PpEHICHWH Y4eOHBIX
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MaTeMaTHYeCKUX 3aja4; MPUHUMATh 1eJb COBMECTHOM JAEATEIbHOCTH, IUIAHUPOBATH OpPraHU3alMI0 COBMECTHOM pPalOTHI,
pacnpenenaTb BUIbl padoT, TOTOBapUBATHCS, 00CYX AaTh MPOIECC U pe3yabTaT paboThl; 0000IATh MHEHHUS HECKOJIBKHX JIFOJICH;

° y4acTBOBaTh B TPYMNMOBBIX (hopMax paboTsl (00CykaeHus, OOMEH MHEHHUSIMHU, MO3TOBBIC IITYPMBbI U Jp.); BBHIIOJIHATH
CBOIO 4YacTh pabOThl U KOOPJMHUPOBATH CBOU JCHCTBUS C IPYTMMHU YWICHAMHU KOMAaH/Ibl; OIIEHUBATh Ka4e€CTBOCBOEIO BKJIaJa B OOIIMIA
IPOJYKT MO KPUTEPUAM, CHOPMYIMPOBAHHBIM YYACTHUKAMHU

B3aUMOJICVCTBUS.

VYHuBepcallbHble  peryJsiTUBHbIE JICUCTBUS 00eCneunBalOT (POPMHUPOBAHUE CMBICIIOBBIX YCTAaHOBOK U JKU3HEHHBIX HABBIKOB

JINYHOCTH.
CCZMOOPZCIHMS’CZZ/;M}Z.'
® CaMOCTOATCIIbHO COCTABJIATH IINIAH, AJITOPUTM PCHICHUSA 3ada4U (I/IJ'II/I €ro tIaCTI:.), BBI6I/IpaTI) CITI0Cc00 peuicHu:g € y‘léTOM

UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBAaTh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOU
uH(pOpMAIUU CAMOKOHTPOJIb:

° BJIaJIETh CIIOCO0AMHU CaMOITPOBEPKHU, CAMOKOHTPOJISI ITPOLiecca U pe3yiIbTaTa peleH!s] MaTeMaTH4YeCKON 3a/1a4H;

° OPENBUIETh TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTbH IPU PELIEHUM 3a/1a4d, BHOCUTh KOPPEKTUBBI B JESITEIBHOCTh HA
OCHOBE HOBBIX 00CTOSITENIbCTB, HAACHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

° OLICHHMBATh COOTBETCTBUE PE3yJIbTaTa JAEATEIIbHOCTH MOCTAaBICHHON LEIUH YCIOBUAM, OOBSICHATh NPUUUHBI TOCTHKEHUS
WM HETOCTHKEHUS €)M, HaXOIUTh OIIMOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CrnennanbHble MeTanpeIMeTHbIE Pe3yJIbTaThl:

° UCIIOJIb30BAaTh  COXPAaHHbIE  aHAJIM3aTOpPhl B  PA3IMYHBIX BHJAAX  JeATEeNbHOCTH  (y4eOHO-TIO3HABATEIbHOM,
OpPUEHTHUPOBOYHOM, TPYAOBOM);
PUMEHSITh COBPEMEHHBIE CpelcTBa KOMMYHHKaILUU U TUQIOTEXHUYECKUE CPEICTBA,;
OCYILIECTBIISITh IIPOCTPAHCTBEHHYIO U COLIMAIbHO-OBITOBYIOOPUEHTHPOBKY, 00J1a/1aTh MOOMIIBHOCTBIO;

NPUMEHATh TpUEeMbl OTOOpa M CHUCTEMaTHU3alluud Marepuajga Ha ONpeACICHHYIO TEMY;
BECTU CAMOCTOSITEIHLHBIN TOUCK UH(DOPMAITUH;

npeoOpa3oBbIBaTh, COXPAHATH U Mepe1aBaTh MH(POPMALIHIO, TOJYUCHHYIOB PE3YJIbTATE UYTCHUSI WK ayIUPOBAHMUS;
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° IPUHAMATH Y4aCTHE B PEUYEBOM OOLICHHUH, COONIONast HOPMbI PEYEBOTO3THUKETA,;

° aJIecKBaTHO MCIMOJb30BaTh KECTbl, MHUMHUKY B TMPOIECCE PEUEBOTOOOIICHMS,;

° OCYLIECTBIISAITh ~ PEUEBOM  CAaMOKOHTPOJIbL B  Tpolecce yueOHOHW  JesITeTbHOCTH U B  TOBCEIHEBHOU
KOMMYHHKAIUH;

° OIICHUBAThH CBOIO P€Yh C TOYKH 3PCHUS €€ COACPKAHMUS, SI3BIKOBOTOO(OPMIICHUS;

° MJIAHUPOBATh, KOHTPOJMPOBATH U OIEHWBATh Y4YCOHBIC JICUCTBHS B COOTBETCTBUU C IOCTABJICHHOMW 3amadeil u

YCIIOBUSIMH €€ peaInu3alny.
IInanupyemblie npeaMeTHbIE Pe3yabTATHI 0CBOEHHUS Y4eOHOro Kypca «MaTremaTuka» 5 KJjacc

Yucia v BBIYHCIICHUS

° NOHMMATh W NPABWIBHO YNOTPEOISTh TEPMUHBI, CBA3aHHbBIE C HATYpaJbHBIMU YHCIAMH, OOBIKHOBEHHBIMHU U JI€CATUYHBIMU
Ipo0sMU;

L] CpaBHI/IBaTB 51 yrIOpHI[OIII/IBaTB HaTypaanLIe qHuciia, CpaBHI/IBaTB B HpOCTefIIHPIX cnyqaﬂx O6BIKHOB€HHBIC I[pO6I/I, JACCATUYHBIC
1poowu;

° COOTHOCUTH TOUKY Ha KOOPJIMHATHOU (YUCIOBOI) MPSIMOI C COOTBETCTBYIOIIUM €11 YMCJIOM U U300pakaTh HATypalibHbIC YUCTIa
TOYKaMHU Ha KOOPJUHATHOM (YUCIOBOM) TIPSIMOI;

o BBITIOJTHATH apU(METUIECKUE ACHUCTBUS C HATYPATbHBIMU YUCIIAMU, C OOBIKHOBEHHBIMH JPOOSMHU B TIPOCTEHIITNX CITydasiX;

o BBINOJIHATH IPOBEPKY, IPUKUIKY PE3YJIbTAaTa BBIYUCIICHUN;

o OKPYIJISITh HAaTypaJbHbIE YKCIIa. PerieHne TeKCTOBBIX 3a1a4:

° pelarb TEKCTOBBIE 3a7ayd apu(PpMETHUYECKUM CIOCOOOM M C TMOMOIIBI) OPraHW30BAaHHOIO KOHEUHOro Iepedopa Bcex

BO3MOZKHBIX BAPpHAHTOB,

33



L] pemars 3aga4r, COACPIKAUEC 3aBUCUMOCTH, CBA3BIBAIOIIUC BCIIMYUHBI: CKOPOCTb, BPCMs, PAaCCTOAHUC, IICHA, KOJIUYCCTBO,

CTOUMOCTD,
® HCIIOJIB30BATb KPATKUC 3aIIMCHU, CXCMBI, Ta6J'II/IHBI, 0003HaUYCHMS IIpyu pCIICHUM 3a1a4,
® IMOJIb30BATHCA OCHOBHBIMH CAWMHUIIAMU U3MCPCHUA: LICHBI, MACCHI; PACCTOAHUNA, BPEMCHH, CKOPOCTH,; BBIPAKATb OAHU CANHUIIBI

BCJIMYUHBI UCPC3 APYTUC,

® HU3BJICKATb, AHAJIN3UPOBATH, OILICHHNBATDH I/IH(l)OpMaLII/IIO, MpcaACTaBJICHHYIO B Ta6JII/ILI€, Ha CTOJIOYaTOH AuarpamMme,
HHTCPIIPCTUPOBATD IPCACTABJICHHBIC JaHHBIC, UCIIOJIb30BATh JAHHBIC ITPHU PCIICHUH 3a/a4.

Harnsgnas IrcoMCTpus:

° IIOJIb30BATHCS TEOMETPUUECKUMH MMOHATHAMU: TOUKA, IPSIMast, OTPE30K, JIyY, YTOJI, MHOTOYT'OJIbBHUK, OKPY’KHOCTb, KPYT;
° IPUBOJUTH IPUMEPHI 00BEKTOB OKPY’KAIOILLEr0 MUPa, UMEIOIIUX (POPMY U3yUEHHBIX T€OMETPUIECKUX QUTYP;
° UCIIOJIB30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C yIJIaMM: BEPIUMHA, CTOPOHA; C MHOIOYI'OJIbHUKAMU: yroJj, BEpIIMHA, CTOPOHA,

JIAArOHAJIb; C OKPYKHOCTBIO: paANYC, TUAMETP, LIEHTD;
o M300pakaTh U3YYCHHBIE TEOMETPUYECKHE (DUTYPHI HA HETMHOBAHHOM 1 KJIETYaTON OyMare ¢ OMOIIbIO IIUPKYJIS ¥ TUHEHKY;

® HaxoauTh OJIMWMHBI OTPE3KOB HCIMOCPCACTBECHHLIM HM3MCPCHHCM C IIOMOIIbIO J'IPIH@fIKPI, CTPOUTH OTPC3KH SaHaHHOﬁ JJINHBI,
CTPOUTH OKPYKHOCTD 3aJIaHHOT'O paJanycCa,

® HCII0JIb30BaTh CBOMCTBA CTOPOH U YTJIOB IIPAMOYTOJIbHUKA, KBaJ[paTa JJId UX ITOCTPOCHUS, BBIYUCIICHHWA IJIOIIAaAN U IICPUMCETPA,

° BBEIYHCIIATh TIEPUMETP W IUIONIAIb KBajapaTa, MPSIMOYTOJbHUKA, GUTYP, COCTABICHHBIX M3 MPSIMOYTOJIHHUKOB, B TOM YHCIIE
buryp, n300paxEHHBIX HA KJIETYaTOU Oymare;
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° MOJIb30BaThCSl OCHOBHBIMU METPUYECKUMHU C€IWUHUIIAMU W3MEPEHUS JUIMHBI, TJIOMIA/IA; BhIPAXKaTh OJHU €IUHUIIBI BEIIMYUHbI
yepes Ipyrue;

° pacrno3HaBaTh nmapasuiesienumes, Kyo, uCIoib30BaTh TEPMUHOJIOTHUIO: BEPIIMHA, peOPO TpaHb, U3MEPEHUS; HAXOAUTh U3MEPEHUS
napajienenunena, Kyoa;

° BBIYHCIIATh 00BEM KyOa, apajuiesenuneaa no 3aaHHbIM U3MEPEHUSM, TT0JIb30BATHCS €IMHUIIAMH U3MEPEHHS 00bEMA;
° peliaTh HECIOKHbBIC 33/1a4l Ha U3MEPEHUE T€OMETPUUECKUX BEJIMYMH B MPAKTUYECKUX CUTYaIUsX.
I[lnanupyemble npeaMeTHbIE Pe3yJbTAThl 0CBOeHMs Y4eOHOro Kypca «MaremaTtuka 6 kiace

Hucna v BBIYMCIICHUS:

° 3HATh U MOHHMMATh TEPMHHBI, CBSA3aHHBIE C PA3IMYHBIMU BHUJAMHU YHCEN M COCOOAMHU MX 3alHCH, NEPEXOJUTH (€CIH ITO
BO3MOYKHO) OT OJTHOM (pOPMBI 3aIlIUCH YUCJIA K IPYTOM;

° CpaBHMBATh M YNOPSA0YMBATH LEJbIE YUCIA, OOBIKHOBEHHBIE M JECSTHUHBbIE APOOU, CPAaBHUBATH YMCIIA OJHOTO U Pa3HBIX
3HAKOB;

° BBITNOJIHATh, COYETasi YCTHBIE U MHCbMEHHBIE MPUEMBI, apu(PMETHUECKHE ACUCTBUS C HATYpaJbHBIMU U LIEJIBIMU YHUCIAMHU,
OOBIKHOBEHHBIMU U JAECATUYHBIMU JPOOSMHU, TOJIOKUTEIbHBIMUA U OTPULIATEIbHBIMHU YUCIIAMU;

° BBIYMCIIITh 3HAYEHUS YHUCIOBBIX BBIPAKECHHM, BBINOJHATh NPUKHUAKY W OLEHKY pPE3yNbTara BBIYKMCICHUW; BBINOJIHATH
npeoOpa30BaHus YUCIOBBIX BBIPAKEHUN HA OCHOBE CBOMCTB apu(PMETHUECKUX JEHCTBU;

° COOTHOCUTh TOYKY Ha KOOPAMHATHOM NPSIMOM C COOTBETCTBYIOUIMM €H 4YHUCIOM M H300pa)xkaTh 4YMCIa TOYKAMH Ha
KOOPJAWHATHOM MPAMOM, HAXOAUTh MOJIYJIb YHCIIA;

° COOTHOCHUTH TOUYKH B IIPSIMOYTOJILHOM CUCTEME KOOPAMHAT C KOOPIUHATAMU 3TOU TOUKU;

o OKPYTJISTH LIEJIbIe YKCia U IeCATUYHbIE IPOOH, HAXOIUTh MPUOTMKEHUS YU CETL.

YucnoBbie 1 OyKBEHHBIE BBIPAXKEHUS

MOHUMATh U yNOTPEOJIATh TEPMUHBI, CBA3aHHBIE C 3aMUCHIO CTETIEHH YMCIIA, HAXOAUTh KBaJApaT U KyO 4MCIa, BIYUCIATh 3HAYEHUS
YUCJIOBBIX BBIPAKECHUM, COAEPIKALLIUX CTEIICHU;
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° MOJIb30BATHCSA MTPU3HAKAMU JICIIMMOCTH, PACKJIAAbIBATh HATYPAIBHBIE YUCIIA HA IPOCTHIE MHOKUTEIH;
° M0JIb30BAaThCS MACIITA00M, COCTABISATH MIPOMOPIUU U OTHOIICHHUS;

° HCIIOJIh30BaTh OYKBHI /711 0003HAUCHUS YMCEN MPU 3aMMCH MAaTEMAaTHICCKUX BBIPAKEHUN, COCTABIISITH OYKBEHHBIC BBIPAKCHUS U
dbopMysbl, HAaXOAWTh 3HAYCHUS OYKBEHHBIX BBIPAKEHUM, OCYIIECTBIIAS HEOOXOAMMbIE MOACTAHOBKM M TPEOOpa3oBHAXOIUTH
HEHU3BECTHBIM KOMIIOHEHT PAaBEHCTBA. PellleHre TEKCTOBBIX 3a]1ay:

° peniaTh MHOTOIIArOBbIE TEKCTOBBIC 3a/1a4U apU(PMETHUECKUM CIIOCOO0M;

o peliars 3aa4u, CBSI3aHHbIE C OTHOLIEHUEM, IPOIIOPLMOHAIBHOCTBIO BEJIMYUH, IIPOLIEHTAMU; PEIIATh TPU OCHOBHBIE 33J1a4M Ha
JpoOU U MPOLICHTHI;

o pelars 3aJa4u, COAECp Kallve 3aBUCHUMOCTH, CBS3BIBAIOIIME BEIUYMHBIL: CKOPOCTb, BPEMs, PACCTOSIHUE, LI€HA, KOJIUMYECTBO,
CTOMMOCTb; IPOU3BOJIUTEILHOCTD, BpeMsi, 00bEMa pabOThI, UCIIOJIB3YA apuPMeTHIeCKue JEHCTBUS, OLICHKY, TPUKUIKY; TTOJIH30BATHCS
€AMHUIIAMHA U3MEPEHUSI COOTBETCTBYIOIIUX BEJINYNH;

° COCTaBJIATh OYKBEHHBIC BHIPAYKEHHUSI 110 YCIIOBUIO 33]1a4H;

° W3BJEKaTh HWHQOpMAIUIO, TMPEACTABICHHYI0 B Ta0iuIax, Ha JIMHEWHOM, CTOJOYaTONM WM KpPYroBOM Jauarpammax,
MHTEPIPETUPOBATH MPEACTABICHHBIC IAHHBIE; MCIOJIb30BaTh JAHHBIE TIPU PEIICHUH 33/1a4U

°

Harnannas reomerpust:

° MPENCTaBIATh WHOOPMAIUMIO C TMOMOIIBIO TAOMUI, JTUHEHHOW U cToy04yaTol auarpamMm. [IpUBOIUTH MpUMEpPHl OOBEKTOB
OKPYKaIOIIEeT0 MHUpa, UMEIOMUX (POPMY H3YUYCHHBIX T'€OMETPUUECKHX IJIOCKUX U MPOCTPAHCTBEHHBIX (DUTYp, MPUMEPHI PABHBIX U
CUMMETPUYHBIX PUTYD;

° U300pakaTh C MOMOIIBIO LIMPKYJS, JTUHEHKH, TPAHCHOPTUPA HA HEJIIMHOBAHHOW M KJET4YaTod Oymare M3y4eHHbIE IUIOCKHE
reoMeTpudeckue GUrypsl 1 KOHQUTypauu, CAMMETPUYHbIE (DUTYPHI;

° MOJIb30BATHCS TE€OMETPUYECKUMHU TOHSTHSMHU: PaBEHCTBO (DUTYp, CUMMETpPHS; MCIOIb30BaTh TEPMHUHOJIOTHUIO, CBSI3aHHYIO C
CUMMETpPHEN: OCh CHMMETPHH, LICHTP CUMMETPUU;

° HaXOJIUTh BEJIMYMHBI YIJIOB U3BMEPEHUEM C MOMOIBIO TPAHCHOPTHPA, CTPOUTH YIJIBI 3aJaHHOM BEJIIMYMHBI, I1OJb30BaThCA NPU
pEUIEHNH 3a7]a4 IPaJlyCHOM MEPOU YTIIOB; PACIIO3HABATH HA YEPTEKAX OCTPBIU, IPAMOM, PA3BEPHYTHIA U TYIIOU YTJIbL;
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L] BBIYUCIATh JJIMHY HOMaHOﬁ, IEpUMETP MHOI'OYTIOJIbHUKA, ITI0JIB30BATLCA CAWHHUIAMU HU3MCPCHHA [JIMHBI, BbIpaXaTb OIHH
CANHUIBI U3MCPCHUA AJIMHBI YCPC3 APYIHC,

L] HaxXoauTb, UCIIOJIb3YSI tICpTé)KHI)Ie HHCTPYMCHTEI, PACCTOAHUA: MCXKIY JABYMA TOYKaMM, OT TOYKH OO0 HpHMOﬁ, IJINHY IIYTH Ha
KBaHpaTHOﬁ CCTKC, BbIYHUCILITH IIJIOIIAAb (bHpr, COCTABJICHHBIX H3 IIPAMOYI'OJIBHUKOB, HMCIIOJIb30BATH p336HCHI/Ie Ha
IIPpAMOYTOJIBHUKHW, HA PAaBHBIC Q)HrypI)I, AOCTPAUBAHHUC OO IIPAMOYTOJIBHHUKA; IIOJIb30BATHCA OCHOBHBIMHU CAHMHHIAMH HN3MCPCHHA
Iiomaan, BeIpaXaTb OAHU CAMHHUIBI U3MCPCHU IINIOIAAN YCPEC3 APYTUC,

o pacro3HaBaTh Ha MOJIEISAX M M300paXKEHUSX MUPAMHUAY, KOHYC, IWJIMHJIP, UCIOIb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, Pedpo,
rpaHb, OCHOBAaHUE, Pa3BEPTKA;

° n300pa)kaTh Ha KJIETYATOM OyMare mpsIMOYTOJbHbBIN Napajlieienunes;

° BBIYUCIISATh O0OBEM MPSIMOYTOJIBHOTO Mapajuiesienumnena, Kyda, Mmojib30BaThCsl OCHOBHBIMU €IMHHUIIAMU HM3MEpPEHHs 00bEMa;

BBIpaXXaTh OJHU €AUHULIBI U3MEPEHUSI 00bEMA Yepe3 IPYrue;
o pelIaTh HECI0XKHBIE 3a/1a41 Ha HAXO0KICHUE TEOMETPUYECKUX BEJIUYMH B IPAKTUYECKUX CUTYaLUAX.

CrnenuanbHble pe3yIbTaThl:

° BJIAJICHUE 3PUTEIBbHO-0CA3ATENbHBIM CIOCOOOM 00CIIEIOBaHUSI M BOCHPUSATHUS IBETHBIX (MJIM KOHTPACTHBIX, YEPHO-OEIIbIX)

penbedHBIX U300paKEHHUHN MPEIMETOB, KOHTYPHBIX U300paKeHHU reoMeTpuiecKuX GUryp u T.11.

° YMEHHE BBITIONHATH MPY TOMOIIIH YEPTEKHBIX HHCTPYMEHTOB T€OMETPUIECKHE MOCTPOCHHSI, TOCTPOCHHE TpaduKoB (QyHKINH,
auarpamm M T.11.

° YMEHHE YUTaTh LIBETHbIE (MJIM KOHTPACTHBIE, YepHO-0ebie) penbeHble TpaduKH 3JE€MEHTAPHBIX (PYHKIMNA HA KOOPAMHATHOM
IUIOCKOCTH.

° BJIa/ICHUE TPABUJIAMH 3alCH MAaTEeMaTUIECKUX (POPMYII M CIICIIUATBHBIX 3HAKOB.

° BJIa/ICHUE TIpUEeMaMU IPeoOpa30BaHusl MAaTEMATUUECKUX BhIPAKEHUH.

[TnanupyemMblie mpeaMeTHbIE pe3yIbTaThl OCBOCHHS YUeOHOTO Kypca «Anredpay 7 Kiacc
Yucna v BEIYUCIIEHUA:
° BBITIOJIHSTh, COUETasl YCTHBIEC M TUCbMEHHBIC MPUEMBI, apru(METHUECKUE JEHCTBUS C pallMOHAJIbHBIMU YHCIIaMU;
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° HAXOAWTh 3HAUCHUS YUCITIOBBIX BHIPAKEHUH; IPUMEHATH Pa3HOOOpa3HbIE CIOCOOBI U TPUEMBI BBIYUCIICHUS 3HAYECHUH TPOOHBIX
BBIPAXEHUM, ColepKaluX OOBIKHOBEHHBIE U IECATUYHbIE IPOOH;

° NEpeXOAUTh OT OAHOW (OpMBI 3amMcu dYHced K Jpyroil (mpeoOpa3oBbIBaTh JECATHUYHYIO JpoO0b B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECSITUUHYIO, B YACTHOCTU B OECKOHEUHYIO JIECATUUHYIO ApOOb);

° CPAaBHUBATH U YIIOPAI0YNBATh PALlMOHAIBHBIC YNCIIA;

° OKPYIJIATh YUCIIA;

° BBIIIOJIHATH IPUKUJIKY U OLIEHKY PE3YJIbTaTa BIYUCICHUN, OLICHKY 3HAYEHUHN YU CIIOBBIX BBIPAKECHUN;

° BBIIIOJIHATD JACHCTBHS CO CTEIIEHIMU C HATYPaJIbHBIMHU [T0OKA3aTEIAMU;

° IIPUMEHSTH IPU3HAKU IEIUMOCTH, PA3JIOKECHUE HA MHOKUTEIIN HATYPAJIbHbIX YNCEI;

° pemarh NPAKTUKOOPWEHTHPOBAHHBIE 33/1a4d, CBS3aHHBIE C OTHOLICHHEM BEJIWYHMH, NPONOPLHOHAIBHOCTBIO BEJIUYMH,
IIPOLICHTAMU; UHTEPIIPETUPOBATH PE3YJILTATHI PEIICHUSA 3aa4 ¢ YYETOM OIPAHUYECHUM, CBA3aHHBIX CO CBOMCTBAMU pPacCMaTPUBAEMbIX

00BEKTOB.

AnreOpandeckre BIpaKESHUS:

° UCITIOJIB30BATh AITEOPanyeCcKyI0 TEPMUHOJIOTUIO U CUMBOJIMKY, IPUMEHATH €€ B MPOIECCE OCBOCHUS yU€OHOTO MaTepuara;

° HaXOJIUTh 3HAYCHUS OYKBECHHBIX BBIPAKESHU TIPH 3aJIaHHBIX 3HAYCHUSX TIEPEMCHHBIX;

° BBITIOJTHATH TTPEOOPa30BaHUS IEJIOT0 BEIPAKCHUSI B MHOTOWICH IPUBEACHUEM MTOAO0HBIX ClIaraeMbIX, PAaCKPBITHEM CKOOOK;

° BBITIOJIHATh YMHO)KEHHUE OJHOUYJICHA Ha MHOTOWICH M MHOTOWICHA HAa MHOTOYJICH, IPUMEHATH (GOPMYIIBI KBaJpaTa CyMMBbI U

KBaJIpaTa pa3HOCTH;
° OCYILLECTBIISITh Pa3l0KEHUE MHOTOWIEHOB HAa MHOMKUTEIM C TIOMOUIbI0 BBIHECEHHMSI 3a CKOOKM OOILEro MHOXHTEJS,
IPYNIIUPOBKY ClaraeMbiX, IPUMEHEHUs (POpMYJT COKpaAIIEHHOTO YMHOKEHHUS;

° NPUMEHATh MPeoOpa30BaHMUsI MHOTOWIECHOB JUIsl PEIICHUS Pa3JIMYHBIX 337a4 U3 MATEMAaTUKH, CMEXKHBIX NpPEIMETOB, U3
pEAIbHOM IIPAKTUKMY;

° MCITI0JIb30BATh CBOMCTBA CTETIEHEN ¢ HATypaIbHBIMU MMOKA3aTEISIMU 1JIs1 IPeoOpa30BaHus BEIPAKEHUN.

YpaBHEHUS 1 HEPABEHCTBA!

° pemiate JIMHEWHBIE YpPAaBHEHUS C OJHOM IIEPEMEHHOW, IPUMEHsS MpaBWiIa IEpexXoJa OT MCXOAHOTO YPaBHEHHs K
PaBHOCHJIBHOMY €MY;
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° IIPOBEPATH, ABIIAECTCS JIM YUCIO KOPHEM YPAaBHEHHS,

° IPUMEHSATH TpapUUeCKre METOIbI TIPU PEIICHUH JTHHEHHBIX YPaBHEHU,

COCTaBJISITh U pemarh JWHEHHOE YpaBHEHWE 1O  YCIOBHIO  3aJa4yd, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a7aun

Koopnunats! u rpadguxu. OyHKIHH:

° n300pakaTh Ha KOOPAUHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE 331aHHBIM KOOPAUHATAM;

° OTMEYaTh B KOOPAWHATHOH IJIOCKOCTH TOYKH IO 33JJaHHBIM KOOPJAWHATAM; CTPOUTH TPaQUKH JTHHEHHBIX (DyHKIINN;

° cTpouth rpaduk GyHKIMH Y =|x|;

° OITUCHIBATh C TMOMONIbIO (PYHKIIMH M3BECTHBIC 3aBUCHMOCTH MEXKIy BEIMYMHAMH: CKOPOCTh, BpEMs, PAcCTOSHHE; IeHa,
KOJINYECTBO, CTOUMOCTD; TIPOU3BOIUTEILHOCTD, BpeMs, 00BEM paboTHI;

° HAXOJIUTh 3HAYCHHE (PYHKIIUU 110 3HAUCHHIO € apTyMEHTa;

Koopnunate! u rpadpuku. yHKINK:

° n300pakaTh HA KOOPAUHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE 331aHHBIM KOOPAMHATAM;

° OTMEYaTh B KOOPAMHATHOM IIIOCKOCTH TOYKH 10 33JJaHHBIM KOOPJIMHATAM; CTPOUTH rpadUKH JIMHEHHBIX (QYHKIINH;

° cTpouTh rpaduk GyHKIHH Y =|x|;

° OITUCHIBATh C TMOMOIIbIO (YHKIMH M3BECTHBIC 3aBUCHMOCTH MEXIY BEIMYMHAMH: CKOPOCTh, BPEMs, PAcCTOSHHE; IEHA,
KOJINYECTBO, CTOUMOCTD; IPOU3BOIUTEILHOCTD, BpeMsi, 00BEM paboTHI;

° HAXOJIUTh 3HAYCHHUE (PYHKIIUU 110 3HAYCHHIO €€ apryMeHTa;

° MOHUMAaTh TpauUECKUil CrOcOo0 MPEICTABICHHS W aHaau3a MH(MOPMAIIMU; U3BJICKATh U HHTEPIPETUPOBATH WHPOPMAIIHIO W3

rpaduKOB peasIbHBIX MPOIECCOB U 3aBUCUMOCTEH.

[Tnanupyemblie mpeaMeTHbIE pe3ybTaThl OCBOEHUS yUeOHOT0 Kypca «Anredpa» 8 kiacc

Yucna 1 BBIYUCIICHUSA:

° MCIT0JI30BaTh HAYaJIbHbBIE IIPEICTABIIEHNS O MHOKECTBE JIEHCTBUTENIbHBIX YMCEN Il CPABHEHUS, OKPYIJICHHS U BBIYMCIECHUM;
n300paxath JEHCTBUTENbHBIC YMCIIa TOYKAMU HA KOOPAUHATHOM MPSIMOIA;
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° NPUMEHATH MOHATHE apUPMETHUECKOTO KBAJAPATHOTO KOPHS;, HAXOAUTh KBAJpPaTHBIE KOPHU, UCIOIB3Ys MPH HEOOXOAUMOCTH
KaJIbKYJIATOP; BBIIOJHATH IPE0Opa30BaHusl BIPAXKEHHM, COJIEPKALINX KBalpaTHbIE KOPHU, HUCII0Nb3Ysl CBOMCTBA KOPHEH;

° CPaBHUBATh U YIIOPSA0YMBATH PALIMOHAIBHBIE M UPPALMOHAIIBHBIEC YUCIIA,;

° BBINOJIHATh apU(PMETUUECKUE EUCTBUS C PALMOHAIBHBIMU YHCIIAMHU, COYETasi YCTHbIE U NMUCbMEHHbIE MPUEMBI, BBIIIOJIHATh
BBIYMCIICHHS C UPPALMOHAIBHBIMY YHCIIAMHU, OKPYIJISTH I€UCTBUTEIBHBIC YUCIIA.

Anrebpanyeckue BbIPaXKEHMUSL:

° BBITIOJIHATH TOX/IECTBEHHBIC MPE0OPa30BaHMsI pAllMOHATBHBIX BBIPAKEHUN Ha OCHOBE MPABUII JCHCTBUN HAJ] MHOTOWICHAMH U
aredpandyecKuMu JApoosiMu;

° IPUMEHATDH MTPE0OPa30BaHUS BEIPAKEHUH JIJIsl pEIICHHS Pa3IMUHbIX 33a7a4 U3 MaTEeMaTHKH, CMEKHBIX MTPEIMETOB, U3 PEabHOMN
MPAKTHKH.

YpaBHEHUS 1 HEPABEHCTBA:

° noa0upaTh HpUMEpPbl  Map YHUCEd, SBIISIOLIMXCS pellieHUeM JIMHEHHOIro YpaBHEHUS C ABYMs IEPEMEHHBIMU;

° CTPOUTH B KOOPJMHATHOM IJIOCKOCTU IpauK JMHEHMHOIO ypaBHEHUS C IBYMsI IEPEMEHHBIMU; MOJIB3YSACh TpauKOM, MPUBOIUTH
PUMEPHI PEIICHUS YPaBHEHUS;

° peniaTh CUCTEMBI JIBYX JIMHEWHBIX YPABHEHUH C IBYMs IEPEMEHHBIMH, B TOM YUCJIE TPaPUIECKH;

° NPUMEHATH TpaduuecKkue METOJIBI Opyd  PEIICHHH  CHUCTEM JMHEWHBIX yPaBHEHHIA;

° COCTaBIISITh M PEIIATh CUCTEMY JIMHEWHBIX YPAaBHEHUH IO YCIOBUIO 3a]]a41, HMHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM

3aJ]a4¥ MOJyYEHHBIA PE3YJIbTAT;

o pelaTh JIMHENHBIE YPABHEHUS U YPABHEHUS, CBOJAILMECS K HUM,;

IIPOBTOM YHMCJIE C IPUMEHEHUEM I'paUUecKuX MpeACTaBIeHUN (yCTaHABIMBATh, UMEET JIM YPaBHEHUE WIIM CUCTEMA YpaBHEHU I

° NEPEXOJIUTh OT CIOBECHON (POPMYJIMPOBKH 3a/audl K €€ ainreOpandeckol MOJEIM C MOMOIIBI0 COCTaBJICHUS YPaBHEHUS WM
CHUCTEMBI YPaBHEHUN, UHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4y [MOJIYYECHHBIN pEe3ysbTar.

OyHKIUU:

° NOHUMAaTh W HUCIOJIb30BaTh (DYHKIIMOHAJILHBIE TMOHSATUS W A3BIK (TEPMHHBI, CUMBOJUYECKHME OOO3HAUEHHUS); OINPEACINIAThH

3HaYeHHe (PYHKIIUU MO 3HAUCHUIO apTyMEHTa; OMPEICIISITh CBOMCTBA (PYHKIIUH IO €€ rpaduky;
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° ctpouth  TpaduKud  DJIEMEHTAPHBIX  (QyHKUMAY =k ,y = x; ONKCHIBATH CBOWCTBA YKa3aHHBIX (PYHKUIUH 10

rpaduxy.
TOM YHCIIE C TPUMEHEHHEM TpadUIeCKUX MPeCTaBICHNN (YCTaHABINBATh, IMEET JIM ypPaBHEHUE WITH CHCTEMa YPaBHEHUH

° NEPEXOJIUTh OT CIOBECHON (POPMYJIMPOBKH 3a/aud K €€ aireOpanyeckol MOJEIM C MOMOIIBI0 COCTaBJICHUS YpaBHEHUS WM
CUCTEMBbI YPaBHEHUI, HHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJa4y ITOJYYEHHBIN pe3ynbTar.

OyHKIUU:

° NOHUMAaTh W HUCIOJIb30BaTh (DYHKIIMOHAJILHBIE MOHATUS U A3BIK (TEPMHHBI, CUMBOJUYECKHME OOO3HAUYEHHS); ONPEHCIIAThH

3HaYeHHEe (DYHKIMH 10 3HAYECHUIO apTYMEHTA; ONPEAEIIATh CBOMCTBA PYHKIMU IO €€ TpauKy;
° ctpouth  TpaduKud  DJIEMEHTAPHBIX  QyHKUMAY =k ,y = X, OIHCHIBATh
CBOMCTBA yKa3aHHBIX QYHKIUMN 110 TpaduKy

[Tnanupyemsble peAMETHbIE PE3yIbTaThl OCBOECHUS YU4EOHOT0 Kypca «Anredpa» 9 kiacc
Uucna 1 BBIYUCIICHHUS:

o MCITI0JIB30BaTh 3aMMCU OOJBIINX U MAJIBIX YUCEN C TOMOLIBIO JECATUYHBIX IpO0OE U CTENeHeN yncna;

o HaXOJUThb 3HAYEHHUsI CTEIIEHEN C LIEJIBIMU IT0KA3aTEIIMU U KOPHEH; BBIYUCIIATh 3HAYEHUS YUCIIOBBIX BBIPAXKCHUM;

o BBINIOJIHATD IIPUKUAKY  PE3yJbTaTa BBIYUCIICHUN, OLICHKY YU CJIOBBIX BBIPAKCHUM.

YpaBHEHUS U HEPABEHCTBA!

o peniaTh JMHEHbIE U KBaJIpaTHbIC YPABHEHUSI, ypaBHEHUS, CBOJAILMECS K HUM, POCTEMIINE JpOOHOpallMOHATbHBIE YPABHEHNUS;
o pemaTh TEKCTOBbIE 337a41 alreOpanyeckuM CliocoOOM ¢ TOMOUIBIO COCTaBICHUS YPABHEHMUS;

o IIPOBOJUTH NPOCTEUIINE UCCIIEI0BAHNS YpaBHEHUH (YCTaHABIIMBATh, UMEET JIM YPABHEHHE KOPHU, €CJIM UMEET, TO CKOJIBKO, U
mp.);

° IIPUMEHATH CBOWCTBA YUCJIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKU; PEIIaTh JIMHEHHBIE HEPABEHCTBA C OAHOM IIEPEMEHHOU U
WX CHUCTEMBI; JaBaTh IPpaPUUECKyI0 MILTIOCTPALIMIO MHOKECTBA PEIICHUI HEPaBEHCTBA, CUCTEMbl HEPABEHCTB;

° pelaTh JIMHEWHbIE HEPABEHCTBA, U300paXKaTh PelIeHHe HEPABEHCTB HAa YMCIOBOM MPSAMOM, 3alIMCHIBAThH PEIICHHUE C TOMOIIBIO
CHUMBOJIOB;

o pelarb CUCTEMbI JTUHEHHBIX HEPABEHCTB, M300paXkaTh PEIICHHE CUCTEMbl HEPABEHCTB HA YMCIOBOW NMPSMOi, 3alKCHIBATH

pemICHUC C IMMOMOIIIBIO CUMBOJIOB,
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° MCITOJIb30BaTh HEPABEHCTBA IPU PEILIEHUH Pa3IMYHBIX 33/1a4y. ANreOpandecKkre BhIpaKeHUs:

° IPUMEHATDH OHITHE CTEIIEHHU C IIEJIBIM IT0Ka3aTeJIeM, BBIIOJIHATE MPe0Opa30BaHuUsl BIPAXKEHUN, COJEPKAINX CTENEHHU C 1IEJIbIM
IIOKa3aTeseM;

Koopaunats! u rpadpuku. OyHKINU:

° n300paxaTh Ha KOOPAMHATHOM MPSAMOIL Tydu, OTPE3KU, HHTEPBAJIbI; 3alMChIBATh YUCIOBBIC POMEXKYTKH Ha ajare0panyeckom
SI3BIKE;

NOHUMATh U UCIIOIb30BaTh ()YHKIIMOHAJIBHBIE MOHATHUSA U S3bIK (TEPMHUHBI, CAMBOJIMYECKHE 0003HAUCHMUS);

Anrebpanyeckue BbIpaKEHUS:

° packiaabIBaTh KBaAPATHBIA TPEXWICH HA MHOXKHUTEIIN;

° peoOpa3oBbIBaTh PallMOHAIbHbBIE BBIPAXKEHUS. Y paBHEHHS U HEPABEHCTBA:

° peniaTh JMHEHbIE U KBapaTHbIE YPABHEHHUS, YPABHEHUS, CBOISALIMECS K HUM, IPOCTENIINE APOOHOPAIMOHAIbHBIE YPABHEHUS;
° penaTh CUCTEMBI IBYX JIMHEMHBIX YPABHEHUH C IBYMS IEPEMEHHBIMU M CUCTEMBI IBYX YPaBHEHHH, B KOTOPBIX OJTHO YPABHEHHE
HE SIBJISIETCS IMHEUHBIM;

° pemaTh TEKCTOBBIE 3a/1a4d aNredOpanyeckuM crioco0OM C MOMOIIbIO COCTABJICHHS] YPABHEHHUSI UM CUCTEMBI JIByX YPaBHEHHH €
JIBYMs [IEPEMEHHBIMU;

° IPOBOAUTH IMPOCTEHIINE MCCIENOBAHUS YPAaBHEHUH U CUCTEM YpPAaBHEHM, B TOM YHCJIE C NMPUMEHEHHEM TrpapuuecKux
npeacTaBieHui (yCTaHABIMBAaTh, UMEET JIM YPaBHEHUE WIIM CUCTEMAa YPAaBHEHUH pEILleHUs], €CJIM UMEET, TO CKOJIbKO, U TIp.);

° peliaTh KBaJpaTHbIE HEPABEHCTBA; N300pakaTh pellieHuEe HEPABEHCTB Ha YMCIOBOM MPSMOM, 3aMChIBATh PELICHHE C TOMOUIBIO
CHUMBOJIOB;

° pemaTh CUCTEMbl HEPAaBEHCTB, BKIIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO; M300pa)kaTh pEUICHUE CUCTEMbl HEPABEHCTB Ha

YHUCJIOBOU MPSAMOM, 3aIIUCHIBATH PEIIEHUE C TIOMOIIBK) CUMBOJIOB;

° MCIIOJIb30BaTh HEPABEHCTBA MPH PELICHUH pa3InuHbIX 3a7a4. Koopaunate! u rpaduku. OyHKIUN:

CTPOUTH U M300pakaTh CXEMaTUUECKU Tpapuku KBaapaTUYHBIX (DYHKIIUMH, ONMKUCHIBATH CBOMCTBA KBaJIpaTUYHBIX (DYHKIUN MO HUX
rpadgukaM; B TOM YUCJIC 3a/1a4d U3 PEaTbHOM KU3HU (C UCIIOJIH30BAHUEM KAJBKYJISATOPA, TU(DPOBBIX TEXHOJIOTUN).

Cneyuanvrvle npeomemmule pe3)ibmampi.
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° BJIQJICHUE 3PUTEIHHO-0CI3aTEIbHBIM CITIOCOOOM OOCIIEOBAaHMS M BOCIPHUITHS IBETHBIX (MJIM KOHTPACTHBIX, YEPHO-OEINBIX)
penbedHBIX U300paXKEHHUN MPEeIMETOB, KOHTYPHBIX U300paKeHU reoMeTpuiecKux GuUryp u T.11.

° YMEHHE BBITIONHATH MPU TOMOIIH YEPTEKHBIX HHCTPYMEHTOB T'€OMETPUUECKUE MIOCTPOCHUS, TOCTpOeHUE TpaduKoB HyHKIUH,
qyarpamM M T.II.

° yYMEHUE YUTATh LIBETHBIC (MJIM KOHTPACTHBIE, YepHO-0eibie) penbeHbie rpa@uKu deMEHTapHBIX PYHKIIUN HA KOOPIUHATHOM
IJIOCKOCTH.

° BJIJICHUE MTPABUJIAMU 3aIIMCU MAaTEMATUYECKUX (POPMYII M CTIELIMATIBHBIX 3HAKOB.

° BJIa/ICHUE IpUEMaMU [TPeo0pa30BaHUs MaTEMAaTUUECKUX BbIPAKEHUH.

IInanupyembie pe3yJibTaThl OCBOCHHUS y4eOHOro Kypca I'eomeTpus» / kiace

° Pacnio3HaBaTh M3yueHHbIE FeOMETpUUYECKUE (PUTYPBI, ONIPEAETATh UX B3aUMHOE PACIONIOKEHNE, 1300pakaTh T€OMETPUUECKUE
(GUrypbl; BBIMOJIHATH YEPTEKHU MO YCIOBHIO 33]1a4U;

° U3MEPATH JIMHENHBIE U YITIOBBIE BEJIMUNHBI;

° pemaTh 3a/1a4M Ha BBIYMCIIEHUE UIMH OTPE3KOB U BEITUYMH YIJIOB;

° Jienath rpyOyr0 OLICHKY JIMHEHHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B peajbHON JKHU3HM, Pa3MEpPOB MPHUPOJHBIX OOBEKTOB;
pasnuyath pa3Mepbl 3TUX 0OBEKTOB IO MOPSIIKY BEIUUUHBI,

° CTPOUTB YEPTEKHU K TEOMETPUUECKHUM 3a7a4aM;

° M0JIb30BAThHCS MTPU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, UCIIOIB30BATh MMPU3HAKU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJILHUKOB
IIPU PEIICHUU 33/1a4;

° IIPOBOAMTH JIOTUYECKUE PACCYKACHUS C UCIIOJIB30BAHUEM I'€OMETPUUECKUX TEOPEM;

° MOJIb30BAThCS MPU3HAKAMHM PABEHCTBA NMPSAMOYTOJBHBIX TPEYTOJbHUKOB, CBOMCTBOM MEIHMAHBI, TPOBEAEHHON K THIIOTEHY3€E
MPSIMOYTOJIBHOTO TPEYTOJbHUKA, B PELICHNHA T€OMETPUUYECKUX 3a/1aY;

° OTPEAETATH MAPAIIICIBHOCTD MPSMBIX C MOMOLIBIO YIJIOB, KOTOPHIE 00pa3yeT ¢ HUMH CEKYIas;

° peuiaTh 3a/1auu Ha KJIeT4aTton Oymare;

43



° MPOBOJAUTH BEIYMCIICHUS U HAXOAUThH YUCJIOBBIE U OYKBEHHbIC 3HAUEHUS YTJIOB B TEOMETPUUECKHUX 3aJ1adax C UCIOJIb30BAHUEM
CYMMBI YTJIOB TPEYTOJIbHUKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX MPU MEPECCUCHUH JIBYX NapaJlICIbHBIX MPAMbBIX CEKYIIEH;

° pelaTh NpakTUYECKUE 3a/1a4l Ha HAX0XK/ICHUE YTJIOB;

° bopMyIMpOBaTh OMPEENICHUsT OKPY>KHOCTU U KPYra, XOpJlbl U IUaMeTpa OKPY>KHOCTH, MOJIb30BAThCSI UX CBOMCTBAMU; YMETh
MPUMEHSITh ATH CBOMCTBA MPU PEIICHUH 3a/a4;

° M0JIb30BATHCS MPOCTEHIIIMMU T€OMETPUUECKUMHI HEPABEHCTBAMU, TOHUMATh UX IPAKTUYECKUN CMBICT;

° MPOBOJAUTH OCHOBHBIE FTEOMETPUUYECKHUE MOCTPOEHHUS C TOMOIIBIO HUPKYJIS U JIMHEUKU

Ilnanupyemble pe3yabTaThl 0CBOeHUs1 y4eOHOro kypca I'eomerpus» 8 kiace

OnpenensaTe napajieIbHOCTb MPSAMBIX C IOMOIIBIO PABEHCTBA PACCTOSHUM OT TOYEK OJHOU MPSAMOU 10 TOYEK IPYTrOr MPSIMOM;

° BJIAJICTh ITOHATHEM I'€OMETPUYECKOTO MECTA TOYEK;

° YMETb ONpeAeATh OUCCEKTPUCY YIJIa U CEPEeIUHHBIN MEPIEHIUKYIISP K OTPE3KY KaK FeOMETPUUECKUE MECTa TOUEK;

° pacrno3HaBaTh OCHOBHBIE  BH/JIbI YETBIPEXYTOJIBHUKOB,  MX  3JEMEHTHI, NOJIb30BaThCSl MX CBOMCTBAMHU NPHU PELICHUU
reOMETPUYECKHX 3a/1a4;

° PUMEHSTH CBOMCTBA TOUKU NIEPECEUCHUS MEIMaH TPEYTroJbHUKA (LIEHTpa MacC) B pELICHUH 3a/1a4;

° BJIAJETh MMOHATUEM CPEIHEW JTMHUU TPEYTOJIbHUKA, IPUMEHSTh €€ CBONCTBO MPHU PEIICHUN T€OMETPUUECKUX 3a/1a4;

° MIOJI30BATHCS teopemonn  daneca U TEOPEMOU O OPOMOPUMOHANIBHBIX ~ OTpe3KaX, MPUMEHATh UuX Ui
pelieHust IPaKTUYECKUX 3a/1ay;

° NPUMEHSATDH MPU3HAKH [TO00MS TPEYTOJIbHUKOB B PEIIEHUU T€OMETPUUECKHUX 3a7ay;

° MI0JIb30BATHCS teopemort [ludaropa s pemieHHss  TEOMETPUUECKUX U MPAKTUYECKUX 3a]1a4;

° CTPOMTH MaTE€MaTUYECKYI0 MOJIEIb B MIPAKTUYECKHUX 3a/1a4ax, CaMOCTOSITEIbHO JENaTh YEPTEXK U HAXOAMTH

COOTBETCTBYIOIINE JITUHBI;

° BBIUUCIATH (Pa3IMYHBIMUA CIMOCOOAMHM) TMJIOMIAb TPEYrojJbHUKA M TUIOMIATM MHOTOYTOJBHBIX (uryp (mMOmb3ysch, TIe
HEO0O0XO0IMMO, KATBKYJISITOPOM);

° BJIQJICTh MOHSATUSMU ITPE0OPa30BaHUS TI0I00US, COOTBETCTBEHHBIX JIEMEHTOB MOIOOHBIX (QUTYD;
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° M0JIb30BaTHCS CBOMCTBAMHU MO/100MS IPOU3BOIBHBIX (PUTYP, YMETH BHIYHCIISS
JUIMHBI U HaXOJUTh YIJIbl Y IOAOOHBIX PUTYP;

° MPUMEHSTH CBOMCTBA MO00US B TPAKTUUYECKHUX 33a4ax;

° YMETh MPUBOUTH IPUMEPHI MOJOOHBIX (PUTYP B OKPYKAIOIIEM MUPE;

° MPUMEHSITH MOJYYCHHBIE YMEHUS B IPAKTUUECKUX 3aja4ax;

° MIPUMEHSTh NTOJIYYEHHbIC 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMaTUYECKHE MOJIEIIN JIJIS 3a/1a4 PEAJIbHOM KU3HU U IPOBOIUTH

COOTBCTCTBYIOIIMUC BBIYHUCIICHUA C IIPUMCHCHUCM l'IOI[O6I/I}I.

IInanupyemble pe3yabTaThbl 0CBOeHHUsI y4eOHOro Kypca ['eomeTpus» 9 kiace
° Bianerp NOHATHMSAMM CHUHYCAa, KOCHHYCAa M TaHI'€HCAa OCTPOrO yrja IPsIMOYTOJBHOIO TPEYrOJIbBHUKA; IOJIb30BATHCS ITUMH
MOHATHUSMHU U1l PELICHUS ITPAKTUYECKUX 3a/a4;
° I10JIb30BAaTbCS OCHOBHBIM TPUI'OHOMETPUYECKUM TOXKIAECTBOM UL HAXO0XKACHUSA COOTHOLICHUN MEXIY TPUTOHOMETPUYECKUMU
BEJIMYMHAMU;
° BJIAJICTh NTOHSATHEM KacaTEJIbHOW K OKPYKHOCTH, ITOJIb30BATHCSA TEOPEMOU O MEPIECHAMKYISIPHOCTH KacaTeJIbHOW M pajuyca,
IIPOBEAEHHOIO K TOUKE KACAHUS;
° II0JIb30BATHCSA TEOPEMAMU O ITPOU3BEIACHUN OTPE3KOB XOPJ, O IPOU3BEACHUN OTPE3KOB CEKYIIMX, O KBapaTe KacaTeabHOM;
° BJIAJIETh MTOHATUSMH BIIMCAHHOTO Y LIEHTPAJIBHOIO YIJjla, UCIOJIb30BaTh TEOPEMBI O BIMCAHHBIX YIJIaX, YIiax MEeXAy XOpAaMHu
(CeKyIIMMM) U yTiie MEXAY KacaTeJIbHOM U XOPIOM P PELIEHUU T€OMETPUUECKUX 3a1a4;

° BJIAJICTh ITOHSATHEM OIMCAHHOW OKOJIO TPEYTI'OJIbHUKA OKPYKHOCTH, YMETh HAXOJAUTD €€ LIEHTD;

° M0JIb30BaThCs (PaKTaMU O TOM, YTO OMCCEKTPHUCHI YTIIOB TPEYTOJIbHUKA IEPECEKAIOTCS B OHON TOUYKE, H O TOM, YTO CEPEIUHHbBIC
MEPIEHINKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE;

° BJIAJICTh MOHSATHEM OIMCAHHOIO YETHIPEXYTOJIbHUKA, TPUMEHITh CBOMCTBA ONMMCAHHOTO YETHIPEXYTOJIBHUKA MPU PEIICHUN
3a/1ad4;

° M0JIb30BaThCSl BEKTOPAMH, TOHUMATh UX T€OMETPUUECKHUM U (PU3UYECKUIN CMBICI, IPUMEHSAThH UX B PEILICHUU T€OMETPUUYECKIX U

bu3ndecKux 3a1a4;
° BJIAJICTh IMOHSATHEM CPEIHEH JTUHUH TPaIeluy, IPUMEHSTh €€ CBOMCTBO NP PEIICHUH T€OMETPUYCCKUX 3a/1a4;
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° MPUMEHSTh MOJyYE€HHBIC 3HAHUSI HA IPAKTHKE — CTPOUTH MaTeMaTUYECKHUE MOJAETH IS 3a/1ad PeasIbHOM KU3HU U MPOBOAMTH
COOTBETCTBYIOIIME BBIYUCICHUA C TMPUMEHEHHEM MOJ00MS W TPUTOHOMETPUYECKHX (YHKIMHM (MONB3YSICh, T/I€ HEO0OXOIUMO,
KaJIbKYJIITOPOM).

I[Inanupyemble pe3yabTaThbl 0cBOeHUs1 yueOHOro kypca I'eomerpusi» 10 knace

3HaTh TPUTOHOMETpUYECKHE (YHKIMH OCTPBHIX YIJIOB, HAXOAUTh C HX TOMOIIBIO0 Pa3IUYHbIE 3JEMEHTHI MPSIMOYTOJIHLHOTO
TPEYroJIbHUKA («PEHICHUE NPAMOYTOIbHBIX TPEYTOJIbHUKOBY);

o HAXOJIUTH (C TOMOIIBIO KAIBKYJIATOPA) JUIMHBI U YTJIBI JIJIs1 HETAOJIWYHBIX 3HAYCHHUI;

o UCIIOJIb30BaTh TEOPEMbl CHHYCOB M KOCHMHYCOB JIJISI HAXOXIACHHUSI PA3JIMYHBIX DIIEMEHTOB TPEYroJibHUKA («pelieHue
TPEYTOJILHUKOBY ), TPUMEHSTh UX MPUMEHSTh CKAISIPHOE MTPOU3BECHUE BEKTOPOB JIJIsl HAXOXKJACHUS JJIUMH U YTJIOB;

° MIOJIb30BATHCS METOJIOM KOOPJIMHAT HA MJIOCKOCTH, MPUMEHSTH €0 B PEIIEHUHA T€OMETPUUECKUX U MPAKTUYECKUX 3a/1aY;

° BJIAJIETh MTOHATUSAMU ITPABUIILHOIO MHOTOYTOJIbHUKA, INIMHBI OKPY>KHOCTH, JUIMHBI JYTH OKPY>KHOCTH U PAJIMAaHHOW MEPHI yIJa,
YMETh BBIYUCIISTH IIONIAb KPYTa U €r0 YacTEN MPUMEHATH MTOJTYUYEHHBIE YMEHUS B MPAKTUUYECKUX 3a7a4ax;

o HAXOJIUTh OCHU (WJIU IIEHTPHI) CAMMETPUH (DUTYD, TPUMEHSTh IBHKEHUSI INTIOCKOCTH B MMPOCTEHUININX CITydasx;

° MIPUMEHATH MTOJTYUYECHHBIE 3HAHUS HA MPAKTUKE — CTPOUTHh MATEMAaTUUECKHUE MOJEIH JJIsl 33/1a4 PEATbHOM KU3HU U IPOBOAUTH

COOTBETCTBYIOIIHNE BHIYUCICHUS C MPUMEHEHHUEM TPUTOHOMETPUUECKUX (PYHKIUHN (TIOJB3YACh, I/1€ HEO0OX0UMO, KAIbKYJIATOPOM).

o IIPUMEHSATH CKAJIIPHOE IMPOU3BEAECHNUE BEKTOPOB JIJIL HAXO0XKACHUS JJIMH U YIJIOB;

° MOJIb30BATHCS METOJIOM KOOPJIMHAT Ha MJIOCKOCTH, MPUMEHSTH €0 B PEIIEHUH T€OMETPUIECKUX U MPAKTUYECKUX 3a]1a4;

° BJIAJIETh MTOHATUSAMU MPABUIILHOTO MHOTOYTOJIbHUKA, IJIMHBI OKPY>KHOCTH, JUIMHBI JYTH OKPY>KHOCTU U paJIMaHHOW MEPHI yIJa,
YMETh BBIYUCIISITH IIONIAIb KPYTa U €ro YacTel MPUMEHATH MTOJTYUY€HHbIE YMEHUS B IPAKTUYECKUX 33/1a4aX;

o HAXOJIUTh OCHU (WJIA IIEHTPHI) CAMMETPUH (DUTYD, TIPUMEHSTh IBIKCHHSI INTIOCKOCTH B MMPOCTEHUINNX CITydasx;

° MPUMEHATH MTOJTYUYCHHBIE 3HAHUS HA MPAKTUKE — CTPOUTHh MATEMAaTUUECKHUE MOJEIH JJIs 3a/1a4 PEATbHOM KU3HU U IPOBOAUTH

COOTBETCTBYIOIINE BHIYUCIICHUS C MPUMEHEHHEM TPUTOHOMETPUIECKUX (PYHKITUH (TIOTB3YACh, T/I€ HEOOXO0UMO, KATBKYJIATOPOM).
°

CriennanbHbIE IPEAMETHBIE PE3YJIbTATHI:
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° BJIQJICHUE 3PUTEIBHO-0CI3aTEIIbHBIM CITOCOOOM OOCIIEOBAaHUS M BOCIPHUITHS I[BETHBIX (MJIM KOHTPACTHBIX, YEPHO-OEINBIX)
penbedHBIX U300paXKEHHUN MPEeIMETOB, KOHTYPHBIX U300paKeHU reoMeTpuiecKux GuUryp u T.11.

° YMEHHE BBITIOIHATH MPU TTOMOIIH YEPTEHKHBIX HHCTPYMEHTOB F'€OMETPUUECKHE MOCTPOCHHS, TOCTPOCHHE TpadrKOB (PyHKIUH,
qyarpamM M T.II.

° yYMEHUE YUTATh LIBETHBIC (MJIM KOHTPACTHBIE, YepHO-0eibie) penbeHbie rpa@uKu deMEHTapHBIX PYHKIIUN HA KOOPIUHATHOM
IJIOCKOCTH.

° BJIaJI€HUE MMPABUJIAMU 3aMIMCHA MATEMATUYECKUX (POPMYIT U CHEIIUAIbHBIX 3HAKOB.

° BJIa/ICHUE MpaBUIaMH NpeoOpa30BaHMsl MATEMAaTUYECKUX BbIPaKEHUI.

Ilnanupyemble pe3yabTaThl 0CBOEHUsI y4eOHOro Kypca « BeposiTHOCTh U CTATHCTHKAY», 8 KJacc

° Yurate MHPOpPMAIMIO, NIPEICTABICHHYIO B TaOIMIaX, HA JUarpammax; HpeJCTaBiIATh JAHHbIE B BUJE TaOJIUL, CTPOUTH
JMarpaMMbl(CTOJIOMKOBBIE(CTOI0YATHIE U KPYTOBBIE)IIO0 MACCUBAM 3HAUYCHHUI;

° OnuceiBaTh U HHTEPIIPETUPOBATH pEAJIbHBIC YUCIIOBbIE JaHHbIE, IPE/ICTaBICHHbIE B TaOIUIaX, HA AUarpaMmax, rpadukax;

° Hcnonb30BaTh A1l ONMUCAHUS TAHHBIX CTATUCTUYECKHE XapaKTEPUCTUKU: CpeaHee apupmeTrnueckoe, MeuaHa, HauboJbIIee 1

HAUMEHBIIIEE 3HAYCHUS, Pa3MaXx;
° NmeTts ipecTaBieHre 0 CIydYalHOM HM3MEHUMBOCTH Ha IIpUMepax 1eH, GU3NISCKUX BEIIMUUH, aHTPOITOMETPUUYSCKUX JTaHHBIX;
MMETh MPEJICTABIICHUE O CTATUCTUYECKON YCTOMYUBOCTH.

CrnenuanbHble IPEIMETHBIE PE3YJIbTATHI:

° BIIAJICHUE 3PUTEIHLHO-OCI3ATENHHBIM CIIOCOOOM 00CIICTIOBAaHUS M BOCIPUSTHS I[BETHBIX (MJIM KOHTPACTHBIX, YEPHO-OEIIBIX)
penbeHBIX N300pAKEHUI TPEAMETOB, KOHTYPHBIX N300paKEHUN TEOMETPUIECKUX (HUTYP UT.I.

° YMeHHE BBITTOHATH MPU MTOMOIIN YEPTESKHBIX HHCTPYMEHTOB T€OMETPHUECKHUE TIOCTPOCHHS, IIOCTPOCHHUE TPadUKOB (DYHKITHIA,
JMarpaMm HT.II.

° YMeHue ynuTaTh IIBETHBIE( I KOHTPACTHBIC, YEPHO-0eIbie) perbedHbIe TpadUKu JIEMEHTAPHBIX (DYHKIMI Ha KOOPAMHATHON
TJIOCKOCTH.

° Brnagenue npaBuiamu 3amucu MaTeMaTHYECKUX (POPMYIT U CrienaIbHBIX 3HAKOB.
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o Bnanenue npaBuiiamu npeoOpa3oBaHUs MATEMATUYECKUX BbIPAKEHUH.

I[lnanupyeMsble pe3yJabTaThl OCBOEHHS Y4eOHOTO Kypca
«BeposiTHOCTB M CTATHCTHKAY, 9 KJ1ace
W3BnekaTh 1 peoOpa3oBhIBaTH HH(OPMAIIHIO, TPEICTABICHHYIO B BUIE TAaOJHII, AUarpaMm, rpaduKoB; PEACTABIISATh JAaHHBIC B BUJIC
TaOIuUII, TUarpaMm, rpauKoB;

L] OIINChIBATh JAHHBIC C IOMOIIBIO CTATUCTHUYCCKUX ToKa3aTesicii: CpCaHuXx 3HAYCHUMN U MCP paCCCUBAHUA (pa3Max, AUCIICPCHUA U
CTaHAApTHOC OTKHOHGHI/IG);

® HaXOANUTDb 4aCTOTHI YHCJIIOBBIX 3HAYCHUM 1 4aCTOThI CO6I>ITHﬁ, B TOM YHMCJIC I10 PC3ylIbTaTaM HSMepeHI/Iﬁ )51 Ha6JII-OI[eHI/If/'I;

® HaXOJIUTb BCPOATHOCTHU CﬂyqaﬁHBIX COOBITHH B OIIbITAaX, 3Hasd BCPOATHOCTHU DJICMCHTAPHBIX CO6BITI/H>'I, B TOM 4YHUCJIC B OIIbBITAX C
PaBHOBO3MOZKHBIMH 3JICMCHTAPHBIMHA CO6I>ITH$IMI/I;

® HCIIOJIB30BAaTh Fpa(bI/I‘-ICCKI/IG MOACIIN: ACPCBO cnyqaﬁHoro OKCIICPUMCHTA, JUaIrpaMMBbI Qﬁnepa, qUCJIOBaAsd IIpAMad;

L] OIICpUpPOBATH MOHATHAMU: MHOXKCECTBO, IIOJAMHOKCCTBO; BBIIIOJHATH OIICpAlMU HAaJl MHOXKXCCTBAMMU: 06L€I[I/IH€HI/IC, IMEPECCUCHUC,

JOTIOJIHEHUE; TIEPEYUCIATD AJIEMEHTBI MHOYKECTB; IPUMEHSTh CBOMCTBA MHOXKECTB;
° UCIIOJIb30BaTh rpa)uyeckoe MpeJCTaBICHUE MHOMXECTB M CBSI3€d MEXAY HUMH JUIsl OMMCAHUS MPOLECCOB U SIBJICHUN, B TOM
YHUCJIe MPU PEIICHUH 3a/1a4 U3 JIPYTrUX Y4eOHbIX MPEIMETOB U KypCOB.

Ilnanupyemble nmpeAMeTHbIE Pe3yabTaTbl OCBOCHUSI Y4YeOHOro Kypca
«BeposSITHOCTB U CTATHCTHKA», 10 KIace
° W3BnekaTe 1 npeoOpa3oBbIBaTh MHGOPMALMIO, MPEACTABICHHYIO B PA3JIMYHbIX MCTOYHUMKAX B BUAE TaOJIMI, TUATPAMM,
rpaduKoB; MPEACTABIATh JaHHBIE B BUJE TaOIUL, AMarpaMM, rpaduKos;
° PemmaTe 3a1aun OpraHu30BaHHBIM IEPEOOPOM BAPUAHTOB ,a TAKXKE C UCIIOJIb30BAHNEM KOMOUHATOPHBIX MPABUII U METO/IOB;
° Hcnonb30BaTh onucaTelbHbIE XapaKTEPUCTUKH 11 MACCUBOB YHUCIIOBBIX JAHHBIX, B TOM YHUCJE CPEAHHE  3HAYEHUS U MEpbI
paccenBaHus;
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° HAXOJIUTh YaCTOTHl 3HAYCHWA M YaCTOTHI COOBITHS, B TOM YHCIE MOJB3YSICh PE3yJbTaTaMH NPOBEIEHHBIX H3MEPEHUN W
HaOJIIOICHHUIA;

° HaXOJIUTh BEPOSATHOCTH CIIYYaHBIX COOBITHA B HM3YYCHHBIX ONBITAX, B TOM YHCJE B ONBITaX C PABHOBO3MOXKHBIMU
AJICMEHTAPHBIMHU COOBITHUSMU, B CEPHAX UCITBITAHUH JI0 TIEPBOTO YCIIeXa, B CEPHSIX UCIIBITaHUN bepHyim;

° ViMeTb nipeicTaBlICHHE O CIyYailHON BEIMYHMHE U O PACIIPEACIICHHH U BEPOSTHOCTEH;

° ViMeTh TIpeCTaBICHHE O 3aKOHE OOJBIIMX YHCEN KaK O MPOSBICHUU 3aKOHOMEPHOCTH B CIIYYaHOW M3MEHYMBOCTH M O POJIH
3aKOHAa OOJIBIIMX YKCENT B IPUPOJIEC B OOIIECTBE.

CrnenuaabHbIe MPEIMETHBIC PE3YIIBTATHI:

° BJIQJICHUE 3PUTEIBHO-OCI3aTEIbHBIM CIIOCOOOM OOCIEIOBaHUS M BOCHPHUSTHS ILBETHBIX (MJIM KOHTPACTHBIX, YEPHO-
OeJbIX )pebe(PHBIX N300PAKEHUN TPEAMETOB ,KOHTYPHBIX U300paKEHUN TEOMETPUUYECKUX (DUTYP UT.II.

° YMeHue BBINOIHATH PU TOMOIIY YEPTEKHBIX HHCTPYMEHTOB T€OMETPUUYECKUE TOCTPOEHUS, TOCTPOEHUE IPAPUKOB (PYHKIIHH,
JUarpaMm HT.IL.

° YMeHure unTaTh 1IBETHBIE (MM KOHTPACTHBIE, YePHO-0eble) penbeHble rpaduKu JIeMEHTApHBIX (YHKLIHUNA Ha KOOPIUHATHON
IUIOCKOCTH.

° BJIa/ICHUE MPaBUJIaMH 3alICU MaTeMaTHYeCKuX (POPMYII U CIIEUAIbHBIX 3HAKOB.

° BJIJICHUE MMPUEMaM MPeoOpa30oBaHUsI MATEMATHUYECKUX BBIPAKEHUH.

TemaTnyeckoe IAaHMPOBaHUE 1O yUYeOHOMY Kypcy «MaTtemMaTuka»
5 kaacc (5 yacoB B Heaeno, Bcero 170 yacon)

Ha3Banue OcHoBHoOE coaep:xaHue OcHOBHBIE BU/IbI IEATEJILHOCTH 00y4AIOIIUXCS
paszaena (TemMbl)
Kypca (41cjio
4acoB)

Harypanbubie HarypaneHoe  yucno. Psan - YUTaTh, CPABHUBATH U YIIOPSAI0YMBATH HATYPAIbHBIEC YNCIA;
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YKUCJIan HYJIb.

(43 4.)

HATYypaJIbHbBIX Yucno O.

N300paxkenue

4KCelL
HAaTypAJIbHBIX  YHUCEIN
TOYKaMU Ha KOOPJAMHATHOU

(uucnoBoit) mpsimoit.  [lozurmoHHas

cucreMa cyucieHusa. Pumckas
HyMepanus KaK

HCHOSI/IHHOHHOﬁ CHUCTEMbI CUMCJICHH.

IIpUMeEp

I[€CHTI/I‘—IH215[ CHUCTEMA CUUCJICHUA.

CpaBHEHHE  HATYpadbHBIX  YHCE,
CpPaBHCHHE HaTypaJIbHBIX
HYJIEM. Crnioco0nl

OkpyriieHue HaTypaJbHBIX YUCET.

yucen C
CpaBHCHUSI.
Crnoxeunue

HaTypaJbHbIX  YHCEIL,

CBOMCTBO  HyJI TIPU  CJIOXKEHUHU.
Briuuranue kak nencTBue, oOpaTHOE

CJIOKEHUIO. Y MHOKEHHUE HATyPaIbHbBIX
YuCell; CBOMCTBA HYJISI U € IMHULBI IPU
YMHOXEHUU. [[eJieHne Kak JEHCTBHE,

obpatHOe yMHOXeHHIO. KOMIOHEHTHI
JICUCTBUH,

CBA3b MCKIY

IIpoBepka pesynbrara

HUMMUA.

apu(METUIECKOr0 ACHCTBUS.
[lepemecTuTENPHOE U COYETATEIBHOE
(3aKOHBI)

CBOMCTBA CJIOXKEHUS U

YMHOKCHUNA, pacupcacInTCIIbHOC

n300paxaTb KOOPAMHATHYIO
KOOPAMHATHOM (YMCIOBOM) MpsIMOI ¢ COOTBETCTBYIOIIUM €11 YUCIIOM;

NpsIMyI0, COOTHOCHTh TOYKY Ha
U300pakaTh HaATypajibHbIE YHCIAa TOYKAMH Ha KOOPJIAMHATHOMN
(4ucnoBoOil) MPSAMON, HAXOAUTH KOOPAUHATHI TOUKHU;

- HCCIIEIOBaTh CBOMCTBA HaTypallbHOro psana, uyucen 0 m 1 mpu
CJIOKEHUHU U YMHOKEHUU;

UCIIOJIb30BaTh  MPABWJIO  OKPYIJIEHUS  HATYpPaJIbHBIX  YHUCEN,
BBITIOJIHATh apU(METUYECKUE JCHCTBUS C HATypPAJIbHBIMU YHUCIAMH,
BBIYHCIIATh 3HAYEHHUS YMCIOBBIX BBIpAKEHUH CO CKOOKaMu U 6e3
CKOOOK; 3amMChiBaTh INPOU3BEJCHHUE B BHUAE CTENEHU, YUTaTh
CTENEHU, HCIIOJIb30BATh TEPMHUHOJIOTHIO (OCHOBaHME, MOKA3aTellb),
BBIYUCIISITh 3HAYEHUS CTETIEHEN;

BBITIOTHATh MPUKUJKY M OIEHKY 3HAUYEHUI YHUCIOBBIX BBIPAKCHUH,
npejyiarath ¥ NpUMEHSATh MPUEMBI IPOBEPKHU BHIYUCIICHUN;
BBIYMCIICHUSIX

- HUCIIOJIB30BAaTh IpH MNEPEMECTUTCIIBHOC u

COYCTAaTCIIbHOC CBOMCTBA CJIOKCHUA u YMHOKCHU,

pacnpenenuTeIbHOe CBOWCTBO yMHOXEHHS; (OPMYIHpOBaTh U
MPUMEHSATh TpaBuia MPeoOpa3OBaHMsS YMCIOBBIX BBIPAKEHUN Ha
OCHOBE CBOWCTB apu(hMETHUECKHUX JEHCTBUN.

MOHUMAaTh W TPABWIBHO YIOTPEONATh TEPMHHBI, CBS3aHHBIC C
HATypaJbHBIMHU YHCIIAMU;

UCCJICIOBAaTh  YWCIOBBIC  3aKOHOMEPHOCTH,  BBIABUTATh M
000CHOBBIBaTh TUMOTE3bI, POPMYIUPOBATH OOOOIIEHUS U BBIBOJIBI IO
pe3ynbTaTaM MpOBEAEHHOTO UCCIIEI0BAHNS,

q)OpMy.HI/IpOBaTB OoNnpecACICHUA ACIUTCIA KW KpaTHOI'O, HA3bIBATb
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CBOMCTBO (3aKOH) YMHOXEHHUS.

Ucnonws3zoBanue OykB TUISt
0003HaUCHMSI HEM3BECTHOTO
KOMIIOHEHTa W  3allCH  CBOWCTB

apu(METHICCKUX JCHCTBUI.

Jlenutenn W KpaTHBIE  YHCIIA,
pasyioxeHne Ha MHOxuTenu. lIpocteie
n cocraBHple uucia. [IpusHaku
JIenuMocTH Ha 2, 5, 10, 3, 9. Jlenenue ¢
ocratkoM. CTeneHp C HaTypalbHbIM
[IOKa3aTesIieM. 3alHich 4YHUCIa B BHJE

CYMMEI Pa3pAAHbIX ClIaraCMbIX.

UucnoBoe BoIpakeHue. Brruucnenue
3HAYEHWM  YUCJIOBBIX  BBIPAKEHUU;
TOPSAIOK BBITIOJIHEHUS JIEUCTBUMH.
Ucnonp3oBaHre TIpu  BBIYUCICHUSAX

MEPEMECTUTEITHHOTO M COYETATEIIBHOTO
CBOMCTB (3aKOHOB) CJIIOKEHUSI H
YMHO>KEHUS, pactpeeuTeTbHOTO

CBOWCTBA YMHOKECHHUSI.

JEUTENId ¥ KPaTHBIE YMCJIa; Paclo3HaBaTh MPOCTHIE U COCTABHBIC
qucia; GopMyIMpoBaTh U MPUMEHSITH TPU3HAKY ISTUMOCTH Ha 2, 3,
5, 9, 10; nmpuMEHSTH aJTOPUTM pPa3JIOKEHUS YHMCIIa Ha TMPOCTHIC
MHO>KUTEJIH; HaXOUTh OCTAaTKH OT JCJICHUS M HETIOJIHOE YaCTHOE;
pacro3HaBaTh UCTHHHBIC U JIOXKHBIC BBICKA3bIBAHHUS O HATYPaTbHBIX
qucliaX, NPHUBOJUTH TPUMEPHI U

KOHTPIPUMEPBI,  CTPOUTH

BBICKA3bIBAHMS W  OTPULAHUSA  BBICKa3blBAaHWKW O  CBOWCTBAx
HaTypaJbHBIX YHCEIT;
KOHCTPYHMPOBATh MAaTEMAaTHUUECKHUE MPEIJIOKEHUS C IIOMOIIBIO CBA30K

«n», KUJIN», KCCJIH..., TO...».

Hpoowu. (79 4.)

[IpencraBienne o apoOu Kak crocode

3aItucu qacTu BCIIMYUHBI.

OO0bikHOBeHHBIE 1poOu. [IpaBusibHBIE 1
HenmpaBwibHble Apodu. CmemanHas

IpoOb, TpPENCTaBICHUE CMEIIaHHON

YuTaTh W  3alMCbIBaTh, CpPAaBHUBATh OOBIKHOBEHHBIE JpOOH,
npeajiaraTb, 0OOCHOBBIBATh U OOCYKJaTh CIIOCOOBI YIOPSAI0UYUBAHUS
npo0eit;

NOHMMAaTh W TMPABUIBHO YNOTPEOISATh TEPMHUHBI, CBSI3aHHBIE C

OOBIKHOBEHHBIMU U JICCATUIHBIMU APOOSIMH;
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IpoOu B BUJEC HEMPaBUILHOW ApOoOH U
BBIJICJICHE LIEJIOM 4YacTH 4YHCIIA W3
HelpaBWIbHOM apoou. M3obpakeHwue
Ipo0ei TOUKaMHu Ha YHCJIOBOM MIPSMOM.

OcHoBHOE CBOMCTBO Jpoou.
Cokpamienue npobeii. IlpuBeneHue
apoOU K HOBOMY  3HaMEHAaTello.
CpaBHeHue apo0eil.

CnoxxeHre W BbIUMTaHUE JpoOei.
YMHOXEHHE U JieJieHHe JpooOei;

B3aMMHOOOpaTHBIC JPOOH.
HaxoxeHue 4dacTtu 1enoro M LeJoro
10 €r0 YacCTH.

Hecsatuunas 3aIMHCh Ipobei.
[IpencraBienue aecaTUUHOM IpoOU B
BUJe¢ OOBIKHOBEHHOU. W300pakeHue
JAECSATUYHBIX JIpoOeil ToukamMH Ha
YU CIJIOBOU IIPSIMO. CpaBHeHue
JECATUYHBIX APOOEH.

Apudmernueckue NEUCTBUS c

ACCITHUYHBIMH Jpo0simu. OKpyTiieHHE
JECATUYHBIX IpOOeH.

MOJIETTMPOBATh B TpauuecKkod, MpeaMeTHOW (opme, C MOMOIIBIO
KOMITBIOTEpPA TIOHSITHS W CBOWCTBA, CBS3aHHBIE C OOBIKHOBEHHOU
JpOObIO;

n300pakaTb OOBIKHOBEHHBIE JApOOM TOUKAMU Ha KOOPJIUHATHOMN
NpSIMOM; HCIOJIb30BaTh KOOPAMHATHYIO MPSAMYIO JJIsi CpPaBHEHUS
Tpo0eii;

dbopMyIIHpoBaTh, 3aMUCHIBATH C TOMOIILI0 OYKB OCHOBHOE CBOMCTBO
OOBIKHOBEHHOM APOOU; UCTIOJIB30BaTh OCHOBHOE CBOMCTBO JIpOOH IS
COKpallleHust poOer U mpuBeACHUS APoOH K HOBOMY 3HaAMEHATEIIO;
MPEICTABIATh CMEIIAHHYIO TPOOb B BHJI€ HEIIPABUILHOMN U BBIJICISATh
HETYI0 YacTh YUCIIAa U3 HEMPABUWIBLHOU JpOo0H;

BBITIOTHATh apu(METHYECKUe JIeUCTBUSA C OOBIKHOBEHHBIMU U
JNECATUYHBIMU JIPOOSIMU; TPUMEHSATH CBOMCTBA apuPMeTHYeCKuX
JICVCTBHM JJ1s1 pallMOHAIN3AIIMY BbIYUCIICHUN;

BBITIOJIHATh ~ MPUKUJKY U OIEHKY pe3yJibTara  BBIYKMCIICHMUIA;
npeiaratb U NpUMEHSATh MPUEMBI IPOBEPKU BHIYMCIICHUN;
MIPOBOJIUTH UCCIIEOBAHMS CBOMCTB JPOOEH, ONUPasiCh Ha YHCIOBHIE
AKCTIIEPUMEHTHI (B TOM YHCJI€ C MOMOIIbIO KOMITBIOTEPA);
pacro3HaBaTh MCTHHHBIE U JIOKHBIE BBICKA3bIBaHHUS O JIpOOsX,
MPUBOJUTH MIPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U

OTpHUIaHUA BBICKaSBIBaHHﬁ;

Pentenne
TEKCTOBBIX 3ajad4.

(8 u.)

Pemenue TEKCTOBBIX 3aga4

apudMeTndecKuM crocooom. Perenne

JJOrM4€CKUX 3aaay. Pemenue 3aaa4

pemath  TEKCTOBBIE  3aJauyud  apuMETHYECKHMM  CIIOCOO0M,

HCIIOJIB30BATh 3aBUCUMOCTU MCKAY BCIIMYMHAMU (CKOpOCTI), BpCM,
pacCTodaHuneC; nC€Ha, KOJINYCCTBO, CTOUMOCTDL U I[p): AHAJIM3UPOBATh U
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nepebopom BCEX BO3MOKHBIX
BapUAHTOB.

Hcnonb3oBanue Inpun pCHOICHUMU 3adaq

Tabnoul, W cxeM. Pemnrenme 3amad,
CoJIep KaIuX 3aBHCHUMOCTH,
CBSI3BIBAIOIIUE BEJIMYMHBL: CKOPOCTD,

BpeMsi, PACCTOSIHUE; 1I€Ha, KOJUYECTBO,

CTOMMOCTb. EAWMHUIBI ~ M3MEpEeHHUS:
Macchl, 00bEMa, IIEHBI; PACCTOSIHUS,
BpEeMEHH, CKOpocTU. CBs3b MEXIy
eMHUIIAMHU U3MEPEHUS K101
BEJIMYMHBI. PellleHre OCHOBHBIX 3aa4
Ha npoOu. IlpencraBieHue TaHHBIX B

BHJI€ TaOJIUII, CTOJIOYATHIX AUATPAMM.

OCMBICTTBaTh ~ TEKCT  3ajaud, MepegopMyIupoBaTh

HU3BJICKATb HCO6XOI[I/IMBIG JaHHBIC,

yCJIOBHE,
yCTaHaBIMBAaTh 3aBUCUMOCTH
MEX]ly BeTUYNHAMH, CTPOUTD JIOTHYECKYIO IIETIOUKY PacCyKICHUIH;
MOJICITUPOBATh XOJ PElISHUs 3a7a4i C MOMOIIBI0 PUCYHKA, CXEMBI,
TaOJIUIIBL,

KPUTUYECKA OIICHWBATh TIOJTYYEHHBIM pE3yNbTar,
mpoBepsisi OTBET Ha
HaXOJNUThH OIIHNOKH;

OCYILIECTBJIATH

CaMOKOHTpPOJIb, COOTBCTCTBUC  YCIIOBHUIO,
pemars 3a4a4u ¢ IOMOIIbIO nepe60pa BCCX BO3MOJKHBIX BAPHAHTOB,

IIOJIb30BATHCA OCHOBHBIMH CIAWMHHUIIAMH HU3MCPCHHA: LICHBI, MACCHBI;

paccTosiHUSA, BPEMEHM, CKOPOCTH; BbIPAXKaTb OAHU  €IUHULIBI
BEJIMUMHBI Yepe3 IPYTHE;

U3BIICKATb, aHaAJIM3UPOBATh, OIICHHBATH uHpOpMAIIHUIO,
NpEACTaBICHHYI0O B  Taldiuie, Ha cToi0yaToll  auarpamme,

WHTEPIPETUPOBATH MPEICTABICHHBIE JAHHBIC, UCIIOJIb30BAThH JAHHbBIC
IIPY PELICHUH 3a]1a4.

Harnannas
reomeTpusi. (30 4.)

Harnsinaeie npencrasienus o purypax

Ha  IUIOCKOCTH:  TO4YKa,  IpsMasd,
OTpE30K,  JIy4, YroJ, JIOMaHas,
MHOT'OYT'OJIBHUK, OKPYXHOCTb, KpYT.
Yron. IlpsaMou, oOCTpeIM, TYyIOW U

pa3BEpHYTHIM yrael. JlMHA OTpes3Ka,
METPUYECKUE €AWMHULIBI IIUHBL. JlrHa
JIOMaHOMU, IIEpUMETP

MHOT'OYT'OJIbHHKA. HSMepeHI/IC u

MOJIb30BaTbCd TFEOMETPUUECKMMM  IOHATHSMU: TOYKA, IpsAMasd,
OTPE30K, JIy4, YTOJI, MHOTOYT'OJIbHUK, OKPYKHOCTb, KPYT;

WCIIOJIb30BaTh TEPMHUHOJOTHIO, CBSI3aHHYK) C YIVIAMHU: BEPILMHA,
CTOpOHA; C MHOIOYTOJIbHHUKaMH: YIOj, BEpIIMHA, CTOPOHA,

JIMaroHalb; ¢ OKPYXHOCTBIO: paJAnycC, AUaAMETP, LEHTD;
MCIIOJIb30BaTh CBOKMCTBA CTOPOH U YTJIOB MPSAMOYTOJIbHUKA, KBaJpaTa
JUTSL X TTIOCTPOEHUS, BEIYMCIICHUS TIOMIAIN U TIEPUMETPA;
BBIYMCIISITH TIEPUMETP M IUIOMIAAb KBajpara, MPsSIMOYTrOJbHHUKA,

buryp, COCTaBJICHHBIX W3 MPSIMOYTOJBHUKOB, B TOM uucie GuUryp,
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MIOCTPOCHHE  YIJIOB C  IOMOIIBIO

TpaHCHOPTHPA.

Harnsanasle npeacrabienus o purypax
Ha  IUIOCKOCTH:

MHOTOYTOJILHUK; MPSIMOYTOJTBHUK,

KBaJpaT; TPEyTrOJbHUK, O PaBEHCTBE
duryp.

M300paKEHHBIX Ha KJIeTYaTON Oymare;
MOJIb30BaThCl OCHOBHBIMU METPUUYECKUMHU E€IUHUIIAMU H3MEPECHUS
JUTUHBI,

JpyTHe;
PaCIIO3HaBATh MMAPAJUICIICIIUIIC, KY6, HCII0JIB30BaTh TCPMHWHOJIOTIHUIO!

momaar; BbIPpAXKATb OAHU CAWHHIBI BCIIMYUHBI 4YCPC3

BEpILIMHA, peOpo TpaHb, U3MEPEHUSI.

[ToBTOpEHUE
0000111IeHHE.

q.)

5!
(10

N3o0pakenue ¢uryp, B TOM 4uciie Ha
KJeTyaTo  Oymare.
KOHpUTypaluii U3 yacted MpsMOi,

[locTpoenne

OKPY)KHOCTH Ha HEJIMHOBAaHHOM M
kietyaroil Oymare. lcnonbs3oBaHue

CBOMCTB CTOPOH u YIJIOB
MPSIMOYTOJIbHUKA, KBaJIpaTa.

[Tnomans MPSIMOYTOJIbHUKA u
MHOTOYTOJIbHUKOB, COCTAaBJICHHBIX W3
MPSIMOYTOJIBHUKOB, B TOM  YHCIIE
buryp, n300pakEHHBIX Ha KJIETYATOU
Ennnannel

Oymare. U3MEpEeHUs

momaau. Harnsignele npencraBieHus

durypax:
napajuieJenunen,

0 POCTPAHCTBEHHBIX
IIPSAMOYTOJIbHBIN
KyO, MHOrorpaHHuku. M3oOpakenue
OPOCTEHIINX MHOTOTPaHHUKOB.

Pa3BépTku kyba M mapasienenurena.

BBIUMCIIATE O0BEM  KyOa, mapauienenunena 1Mo  3aJaHHBIM
U3MEPEHHUSIM, TI0JIb30BATHCS €AMHUIIAMU U3MEPEHUS 00BbEMa;

pelaTh HECIIOKHBIE 3a1a4l HA U3MEPEHNE TEOMETPUUECKUX BEJIMYNH
B IIPAKTUYECKUX CUTYALUSX.

WCIIONIb30BaTh JIMHEWKY W TPaHCHOPTHP KAaK HWHCTPYMEHTHI JUIS
ITOCTPOECHUS U UBMEPEHUS: U3MEPATH JUIMHY OTPE3Ka, BEJINUMHY yIJa;
CTPOUTh OTPE30K 3aJaHHOW JJIMHBI, YrOJ, 3aJaHHOM BEJIWYWHBL;
OTKJIAAbIBAaTh LHUPKYJIEM paBHbIC OTPE3KU, CTPOUTH OKPYKHOCTH
3aIaHHOTO PaJInycCa;
KOH(UTyparuu buryp  Ha
HEJIMHOBAaHHOM M KJIeT4aTOM Oymare; mpejyiarathb, OMUCHIBaTh U
00CYX1aTh CITOCOOBI, aJATOPUTMBI TOCTPOCHHS;

pacrio3HaBaTh U U300pakaTh Ha HEJIMHOBAHHOW M KJIETYAaTOW Oymare
TYTIOH, (st
oOyuaronuxcs U300pakaTh U3y4aeMble yIibl B MPUOOpeE AJisl MUchMa

n300paxarhb reOMETPUUECKUX

IPSIMOU,  OCTPBIH, Pa3BEPHYTHIN  YIVIBL, CJIENBIX

1o Opailyio); CpaBHUBATH YTJIbI,
MOHUMATh W UCITOJIB30BaTh MPHU PEIICHUH 33729 3aBUCHUMOCTH MEXKTY

CAMHHNIaMH MGTpH‘IﬁCKOﬁ CHUCTCMBI MCp. 3HaKOMUTLCA C
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Co3nanue MoJeneil MHOTrOIpaHHUKOB
(13 Oymaru, mpoBOJIOKH, TUTACTUIIMHA U
ap.). O6bEM MPSMOYTOJIBHOTO

napaienenunena, kyoa. EguHUIE

U3MepeHus 00bEma.

HEMETPUUECKUMH CHUCTEMaMU MEP; BbIpaXaTh JJIMHY B Pa3IHMYHBIX
€AUHULIAX U3MEPEHUS.
MPUBOAUTH MPUMEPHI OOBEKTOB PEATHLHOTO MHUPA, UMEIOIINX (OpMy

MHOTI'OYI'OJIbHHKA, MMpAMOYTOJIBHHKA, KBaapara, TPCYroJIbHUKA,

UX JIMHCHHBIC Pa3MCPHI. BBIYHCJIATH: IICPUMCTP

Iomanb

OLICHUBATb

TPEYTOJIbHUKA, TMPSAMOYTOJIbHUKA, MHOTOYTOJIBHUKA;
MPSMOYTOJIbHUKA, KBAIpaTa,
n300paxxarthb

TYHNOYTOJIbHBIE TPEYTOJIbHUKH.

OCTPOYTOJIbHBIE, PSIMOYTOJIbHBIE "

TemaTuveckoe NIAHMPOBAHUE 1O YUeOHOMY Kypcy «MaTeMaTukay
6 kmacc (SuacoB B Henei0, Bcerol70 yacos)

Ha3zBanue
pasaesia (TemMmbl)
Kypca (4ucJio

OcHoBHoOe coepkanne

OcHOBHbBIE BU/IBI 1€ATEJILHOCTH 00y4aIOIIMXCS

4acoB)
HatypanbHbie Apudmernueckue NEeUCTBUS cl|e 3HaTh W TIOHUMATh TEPMHHBI, CBSI3aHHBIC C Pa3IUYHBIMU
yucna.(304.) MHOT'O3HAYHBIMU HATypaJbHBIMU | BUJAMU
guciamMu.  YWCIOBBIE  BBIPAXKEHUS, | YUCEI U CIIOCOOAMU MX 3aTUCH, IEPEXOIUTD (€CIIH 3TO BO3MOKHO)OT
MOPSIIOK  JICUCTBUM, WCIOJIb30BAaHUE | OJTHOM (hOPMBI 3alUCH YUCIIA K IPYTOH;
CKOOOK. Hcnons3oBanue pu | ® CpaBHHBATh M YIIOPSIIOYMBATD IIEJIbIC YMCIIa, OOBIKHOBEHHBIC
BBIYMCIICHUSIX TEPEMECTUTEIIBHOTO H | U

COYETATEIbHOIO0 CBOMCTB CIIOKECHUS U

JCCATUYHBIC ,HpO6I/I, CpaBHUBATh YHUCJia OJHOI'O U Pa3HbIX 3HAKOB,

55




YMHOKCHUS, pacupeacianTCIIbHOTO

cBoMcTBa YyMHOXeHHs. OKpyTieHHE
HaTypaJIbHBIX YUCE]I.

Jlenurenn U KpaTHbIC YHCa;
HAWOOJBINNA OOIMHA JCIUTENb U
HavMEHbIIIEeEe oOllIeeKpaTHoe.
JlemuMOCTh CyMMBI U TIPOU3BEICHUSI.

Jlenenue ¢ ocTatkom.

° BBIIIOJIHATD, COYETAsA YCTHBIE U TUCbMEHHBIE IPUEMBI,
ApudmeTnueckne ACUCTBUA C HATYpalIbHBIMU U LIEIBIMH YHUCIAMHU,
OOBIKHOBEHHBIMHU U JIECATUYHBIMU JIPOOSIMH, MOJOKUTEIbHBIMU U
OTPULIATEIILHBIMU YUCIIAMU;

° BrruuciiaTs 3Ha4E€HUS YUCIIOBBIX BBIPAXKEHUM, BBIITOIHATD
NPUKUIKY W

OLICHKY pE€3yJIbTaTa  BBIYHCIICHUN;

YU CJIIOBBIX

BBIINIOJIHATDH

npeoOpa3oBaHUs BBIPQXKCHHII HAa OCHOBE CBOMCTB
apu(pMETUUECKUX JIEHCTBUI;

° COOTHOCUTB TOUKY HAa KOOPAUHATHOM IIPSIMOM C
CoOTBETCTBYIOIIMM €M YUCIOM U M300pa)kaTh YMCIIa TOYKAMU Ha
KOOPJIMHATHOM NPSIMOW, HAXOAUTh MOIYJb YHCIIA;

° OKPYIJISITH LIEJIbIE YUCIa U AECATUYHbIE IPOOU, HAXOIUTh
[Tpubnuxenus yucen,

° BBINIOJIHATH apU(PMETUUECKHUE IEUCTBUS C MHOTO3HAYHBIMU
HatypanbHbIMU ~ 4YHMClaMH,  HaXOIUTh

3HA4YCHUA YHCJIOBBIX

BBIpAXEHUH CO CKOOKaMHM U 0€3 CKOOOK; BBIUMCIIATH 3HAYCHUS
BBIPKEHUI, COIEPKAIINX CTEIICHU;

° Hcrnonp30Bath Mpu BRIYKUCICHUSX TIEPEMECTUTEITHLHOE U
CouerarenpHOE CBOWCTBa CIIOXKCHUS U YMHOKEHUS,
pacnpenenuTeIbHOEe CBOMCTBO YMHOKEHHUS OTHOCHTEIILHO CIIOKCHUS,
CBOMCTB aprU(pMETUUYECKUX JACUCTBUI;

° HccenenoBath YuCIOBBIC 3aKOHOMEPHOCTH, IIPOBOIUTH
YwcrioBble SKCTIEPUMEHTHI, BBIIBUTATh 1 00OCHOBBIBATH THIIOTE3bI;

° dopMyHpOBATH ONIPEICICHHS ISTUTEINS U KPaTHOTO,

HanOOJIBIIEro OOIIEro ACIUTENST U HAMMEHBIIETO OOIIEro KPaTHoTo,
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MPOCTOTO M COCTABHOTO YHMCEJ; MCIOJIb30BaTh 3TH MOHATUS TPHU
pelIeHny 3aay;

° IPUMEHSTH aITOPUTMbI BEIYUCIICHHUS] HAMOOJBILIETO OOIIETO
JIEIUTEN U HAMMEHBILIET0 00IIEero KPaTHOTO JIBYX YKCEN, AITOPUTM
Pa3NoKEeHHs YKciia Ha IPOCThIE MHOXKHUTEIH;

° UCCIIEI0OBATh CBOMCTBA JIEIUMOCTH CYMMBI U IPOU3BEICHUS
qrCell.

Hpo6u.(784.)

OObIKHOBEHHas1  ApPOOBb,
CBOMCTBO JIpOOM, COKpAIIICHHUE IPOOCH.
CpaBHEHHE u yIOPSI0YMBAHHE
TPOOCH. Pemenune 3a/1a4 Ha

HaXOoXACHHUC 4YaCThu OT nOeJIoro u

OCHOBHOC€

I1eJI0T0 T0 ero Jactu. J[poOHoe ymcio
KaK pe3ynbTar JCIICHUSL.
[IpencraBienune aecATUUHOM IpoOU B
BUJIc  OOBIKHOBEHHOW  ApoOM |
BO3MOKHOCTh MIPEACTABICHUS
apodbu B BHJE

necatTudHou. JlecsTuuHble ApoOu U

OOBIKHOBEHHOM

METPUYECKAS cucTema Mep.
Apudmernueckue JEUCTBUS U
YUCIIOBBIE BBIPAKCHUS c

OOBIKHOBEHHBIMU n JACCATUYHBIMHU

TPOOSIMH.

e CpaBHUBATh U YIOPSI0YMBATH APOOU, BBIOMPATh CLIOCO0
CpaBHenus 1po0eii;

® TIPEJ/ICTABIISATH ACCATUUHBIC IPOOU B BUJIE OOBIKHOBEHHBIX
npobeit U OOBIKHOBEHHBIE B BHJIE JIECATUYHBIX, HCIOJIH30BAThH
HKBUBAJICHTHBIC TIPEACTABICHUSI IPOOHBIX YUCEN MPU UX CPaBHEHUU,
TP BBIYUCIICHUSX;

e licnonb30BaTh AecATUYHBIE APOOU MTPHU MPEOOPa30BAHUU
BennuuH B METpUUECKON CUCTEME MEDP;

® BBITOJHATH apU(PMETHUECKUE IEUCTBUS C OOBIKHOBEHHBIMU
JECATUIHBIMH IPOOSMH;

® BEIUHCIATH 3HAUEHUS BRIPAKECHUN, COICPIKAIIIX
OOBIKHOBEHHBIC U JCCATUYHBIC JPOOU, BBIMOIHATH MPEOoOpPa30OBAHUS
npo0el, BEIONpATh CIOCc00, MPUMEHSTh CBOMCTBA apu(PMETHUESCKUX
JNEUCTBUN IJIs1 PALIMOHAJIN3AIMHA BBIYUCIICHUM;

e CoCTaBJsATh OTHOIICHUS U TIPOITOPIIMH, HAXOIUTh OTHOIIICHUE
BEJIUYMH, JICTTUTh BEJIMYUHY B JAHHOM OTHOIICHHH,

® HAXOIUTh SKCTICPUMEHTAILHBIM MyTEM OTHOIICHHS JJIMHBI
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Jlenenne B
Macira0,

OTHOIIIEHHE. JTAaHHOM

OTHOUICHHH. MIPONIOPIHS.
[Ipumenenue MIPOTOPIUIA pH
pelIeHnH 3aaa4.

[lonatne mnpoueHra.  BpruncieHue
MPOLIEHTA OT BEIWYMHBI U BEIUYUHBI
nmo €€  MPOLEHTY.

IMPOOCHTOB ACCATUYHBIMU I[pO6$IMI/I.

Bripaxxenue

Pemienne  3agau Ha  NPOLICHTBHL
BeIpa)keHHE OTHOILIECHHs BEJIMYUH B
POLIEHTAaX.

[lonoxurenbHbie U OTPpHULATCIIBHBIC

OKpy’>KHOCTH K €€ TuaMerpy;

e llHTepnpeTupoBaTh MacIITad Kak OTHOUICHHE BETUYHH,
Haxomute wMmacmta®d 1utaHa, KapTel U BBIUMCISATH PACcCTOSHMS,
UCIIOJIB3Ys MacIlTao;

® OOBSICHSTD, UTO TAKOE MPOLEHT, YIIOTPEOIATH 000POTHI PEUU CO
CJIOBOM «IIPOLIEHT»;

® BpIpa)kaTh IPOLEHTHI B IpO0AX U IpoOU B MPOLEHTAX,
OTHollIEHHE BYX BEJIMYMH B MPOLICHTAX;

® BBLIYMCIATH IIPOLIEHT OT YHCIIA U YHUCIIO 10 €r0 MPOLIECHTY.
OKpyriaTh APOOU U MPOLEHTHI, HAXOAUTh MPUOJINKEHUS YUCEIT;

e PemiaTh 3a7ja4M Ha YaCTH, IPOLEHTHI, ITPOIIOPLIUH, HA

HaxoXKJeHue JpoOu (MpOIEHTa) OT BEIWYMHBI U BEJIIUYUHBI 10 € €

quca. IpOoOH(MPOLIEHTY ), APOOH(ITPOLIEHTA),KOTOPbII COCTAaBJISIET  OJIHA
BEJIMYMHA OT JPYTOM.
bykBeHHbIE [Ipumenenue OyKB AJid 3aITUCH e licnonb3oBaTh OYKBBI JIJ1s1 0003HAYEHUS YUCE, TIPH 3aIUCU
BhIpaKeHus.(64.) MaremaTnueckux BBIPAKEHUU u | Marematnueckux YTBEPKICHHU, COCTaBJIATH OyKBEHHBIE
IIPEMIOKEHU M. BBIPAKEHHUSI 110 YCJIOBHIO 33/1a4U;

CaoiicTBa apu(pMETHIECKUX JCHUCTBUM.
bykBeHHbBIE BBIPAKEHUS U YHCIIOBBIE
MOJICTAHOBKU. DYKBEHHBIC PaBEHCTBA,

HAXO0XKJICHUE HEU3BECTHOTO
koMroHeHTa. Dopmyibl;  HOpMYJIbI
nepuMerpa U IUIOILAU

NpsIMOYTOJIbHUKA, KBajpara, oO0BbEMa

e llccrenoBaTh HECIOKHBIC YUCIIOBBIE 3aKOHOMEPHOCTH,
Hcnonb30BaTh OYKBBI JJIs1 X 3aIMKCH;

® BEIYNCISTh YMCIOBOE 3HAUCHHE OYKBEHHOTO BRIPKECHHUSI TIPU
3aaHHBIX 3HAYEHUSAX OYKB;

e 3anuchiBaTh POPMYJIBI: IEPUMETPA U TIJIOMIATU
NpSIMOYTOJIbHUKA, KBaJpaTa; JJIMHbI OKPYKHOCTH, TUIOIIAIN KPyTa;
BBITIOJTHATH BBIYUCIICHUS TI0 3TUM (HOopMyTiam;
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IMapaJuICIICIINIICaa 1 KY6a

® COCTaBJIATH (1)0pMy.III>I, BBIpAKAIOMUEC 3aBUCUMOCTHU MCKIY
BCIIMYUHAMU: CKOPOCTBL, BpEM:, PaCCTOAHUC, ICHA, KOJIMYCCTBO.

Pemenue Pemenue TEKCTOBBIX 3amay | ® Pacmo3HaBaTh Ha YepTekKaxX, pUCYHKAX CIIy4ar B3aUMHOTO
TEKCTOBBIX apumeTHIecKuM cnocoboM. | PacnonoxkeHus IByX NMpsSIMbIX;
3a1a4.(84.) Pemenne normyeckux 3aga4. | e l300paxarh ¢ HOMOMIbIO YePTEKHBIX HHCTPYMEHTOB Ha
Pemenne 3amau mnepebopom Beex | HenmHoBanHOW ¥ Kierdaroil Oymare JBe TepeceKaroluecs
BO3MOYKHBIX BApUAHTOB. npsiMble, JIB€ MapajielbHbIE  MpsIMble, CTPOUTH  MPSIMYIO,
Pemenne 3amad, coZIepXallX | MEePHEHAUKYIAPHYIO JHHUIO.
3aBHCHMOCTH, CBSI3BIBAIOILIMX | ® TPUBOJUTH IPUMEPHI MAPATUICTLHOCTH U IEPIICHIUKYIISIPHOCTH
BCITUINHBI: CKOPOCTb, BpEMs, | TIPSMBIX B TIPOCTPAHCTRE;
paccTosiHue;  II€Ha,  KOJIMYECTBO, | ® Pacrmo3HaBaTh B MHOTOYTOJIBHHKAX MEPICHINKYIISIPHBIC
CTOMMOCTB; MIPOU3BOAUTENILHOCTD, | [lapayiensHble CTOPOHEI;
Bpemsi, 00bEM paboTel. Exununel | e M300pakaTh MHOTOYTOJLHUKH C TTAPAIUICITHHBIMH,
U3MEPEHHs:  MacChl, CTOMMOCTH; | llepneHANKyIIpHBIMU CTOPOHAMMU.
paccTosHUSI, BPEMEHHU, CKOPOCTH.
CBs13b MEXKIY €IWHUIIAMH MU3MEpPEHUS
Ka)XJI0M BEJIMYHNHBEI.
Pemenue 3aj1ad4, CBSI3aHHBIX
COOTHOIIIEHUEM,
MIPOTIOPIIMOHATIEHOCTHIO BEJIMYWH,
MPOILIEHTAMHU;  PEIICHHEe  OCHOBHBIX
3a/1a4 Ha IpoOU U TIPOLICHTHI.
Harnmsoaas Harmsimaeie npencrabiienns o purypax | [IpuBoauTh mpuMepsl 00bEKTOB OKPYIKAFOIIETO MUPA, MMEIOIIIHX

reomeTpusi.(384.)

Ha  TUIOCKOCTH:
ayd,

TOYKa,
yroi,

npsiMas,

OTPE30K, JIOMaHasi,

dbopMy H3YyUEHHBIX TEOMETPUUECKUX TIIOCKUX U MPOCTPAHCTBEHHBIX
buryp. HaxoAWTh MPUMEPHl CUMMETPUU B OKPYKAIOLIEM MUPE.
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MHOTOYTOJIbHUK,  YETBIPEXYTOJbHUK,
TPEYTOJIbHUK, OKPY>KHOCTbH, KPYT.
B3aumnoe pacnoiokeHue IBYX
OpsSMBIX Ha IJIOCKOCTH, MapajlieibHbIE
OpsIMble, MEPIEHIUKYISIPHBIE MPSIMBIE.
N3mepenne pacCTOAHUN: MEXAY IBYMsI
TOYKAMH, OT TOYKH J0 TPSIMOH; JJINHA
MapILIpyTa Ha KBAIPATHOW CETKE.
YeThIpEXyTONBHUK, IPUMEPHI
YeThIPEXYTOJbHUKOB. [IpsIMOYTONBHUK,
UCMOJb30BAHUE  CBOICTB
YIJIOB,
N300pakeHre reoMeTpuuecKkux (puryp

KBaJIparT:
CTOPOH, JIAArOHAJIEH.
Ha HEJIMHOBAHHOM Oymare c
WCITOJIb30BAaHUEM IHMPKYJIS, JTHHEHKH,
yrOJIbHUKA, TpPaHCTIOPTHPA.
[loctpoenust Ha KieTyaToii Oymare.
[Tonsitue 00BEMa; €IMHUIIBI
O06béM

IMnapaJuICJCIuIIc/aa,

U3MepeHust 00bEMa.
MPSIMOYTOJILHOTO
MOZEIIEN

KyoOa. Co3zmanue

MPOCTPAHCTBEHHBIX Puryp (13 Oymaru,

MPOBOJIOKH, TUTACTAIMHAUIP. ).
N3o06pakenue MIPOCTPAHCTBEHHBIX
buryp. [Tpumepsnl pa3BEPTOK

duryper,
KOHCTPYUPOBATh
KOH(UTypaliu, UCTONb3YsI CBOMCTBO CUMMETPUHU, B TOM YHCIIE C
MOMOIIBIO LIU(PPOBBIX PECYPCOB;

HccnenoBath cBOMCTBA U3YUYEHHBIX (UTYD, CBSI3AHHBIE C

MoOAeNIupoBaTh K3 Oymaru JBe CUMMETPUYHBIC

OTHOCHUTCIIbHO HpHMOﬁ; IrcOMCTPHUICCKHUC

CUMMETpPHEH, UCIIOJIB3YSI AKCIIEPUMEHT, HaO0JII0ICHHE,

MOJCIIMPOBAHHUC, O6OCHOBBIBaTB, OIIpOBCpPraTrb C IIOMOIIBIO

KOHTPHPUMEPOB YTBEPKIEHUS O CAMMETPUH PUTYD;
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MHOTOTPaHHHUKOB, HWJIMHAPA U KOHYCA.
Harmsimapie npencraBieHus o purypax

Ha IINITOCKOCTH: TOYKaA,

Jqy4,  Yroi,
MHOTOYTOJIbHUK, YETHIPEXYTOJIbHUK,

npsimas,

OTPC30K, JIOMaHas,

[loBTOpEHME
0000mmenue.(104.)

u

[ToBTOpEHME OCHOBHBIX ITOHATHIA

Kypca 5 wm 6 xmaccoB
O6006m1eHne u
3HAHUM.

METOJIOB
CHUCTEMaTH3allHs

- BpruncnsaTre 3HaYCHHS BBIPAXKEHHM, COJICPKAIIMX HATypaIbHbIE

yycia, OOBIKHOBEHHBbIE U  JCCATHUYHBIC  JPOOU,  BBHIMOJHSTH
peoOpa3oBaHUsI YMCEIT U BRIPAKEHU;

° BriOupath criocod cpaBHEHUS YUCEN, BBIUUCICHUMN, TPUMEHSTh
CBoiicTBa IEUCTBUHU

aprupMeTUIECKUX Ui paldoHaIN3aluu

BBIYMCIICHU;

° OCYILIECTBJISITh CAMOKOHTPOJIb BBINOJIHAEMbBIX ICUCTBUI 1
B3aMMOIIPOBEPKY pe3ysibTaTa BEIUUCICHUI;

° Pemiats 3aaumn U3 peasibHOM KU3HU, TIPUMEHSTh
MaTEeMaTUYeCKUe 3HAHUA JUJIS PEIICHHs 3aJlad U3 JIPYTUX y4eOHBIX
IPEMETOB;

° pemaTh 3a/1a4yu pa3HbIMU CIIOCOOaMU, CpaBHUBATh CIIOCOOBI
Pemenus 3anauu, BEIOUpATh pariioHaIbHbIN CIIOCO0.

TemaTnueckoe NJIAHMPOBaHME N0 Y4eOHOMY Kypcy «Auredpar»
7 kaacc (3 yaca B Heneso, Bcero 102 yaca)
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Ha3Banmue pa3gesna
(Tembl)
Kypca (4ucjio
4acoB)

OcHoOBHOE coIep:KaHHue

OcHoOBHBIE BUIBI 1€ATEJILHOCTH 00y4AIOIIMXCS

BBonHbIE YpOKM U
YPOKH TTOBTOPEHMUSI.
Yucaa u
BBIUHCJICHUS.
PanmonanbHble
gucia. (74.)

Hctopuss BO3HUKHOBEHHS  aireOphl,
npeaMeT u3ydeHus anreopel. Myxamen
06en Myca anb-Xopesmu. [loBTopenue
Mo TeMaM Kypca MareMaTuku 5-6
KJIACCOB: JICHCTBUS C palliOHAJIbHBIMU
qucllaMi,  [pHU3HAKU
IPOMOPLUUH,  HPOLEHTHI.

OCHOBHBIX 3aJ1a4 Ha IIpO6I/I, IIPOLICHTELI

JNEITUMOCTH,

Pewenune
U3 pealbHOW TMpakTUKH. PeanbHble
3aBucuMocTH. llpsimas u oOparHas

MPOIOPLIMOHATIBHOCTH.

MoJly4aTh 3HAaHUA OO0 WCTOPUU BO3HUKHOBEHHUS anreOpsl U
npeaMere u3ydeHus: anreopsl, o Juodanre, o Myxamene OeH
Myca anb-Xope3mu;

CHUCTEMATU3UPOBATh U 00OTAIIaTh 3HAHUS 00 OOBIKHOBEHHBIX U
JECATUYHBIX APOOSIX;

CpaBHUBATb M YIOPSAOYMBATH JIpoOU, MpeoOpa3oBbIBas MpU
apoOu B OOBIKHOBEHHBIE,

OOBIKHOBECHHBIE B ACCATHUYHBIC, B YAaCTHOCTH B 6CCKOH€‘IHYIO

HEOOXOOUMOCTH  JIECATHUYHLIC
JECATUYHYIO IPOOb;
MPUMEHSTh Pa3HOOOpa3HbIe CIOCOOBI W MPUEMBI BBHIYUCIICHUS
3HAUYCHUN APOOHBIX BBIPAKECHHH, COMEPKAIINX OOBIKHOBEHHBIE U
JECATUYHBIC APOOU: 3aMEHATh MIPU HEOOXOAUMOCTH JECATUUHYIO
JTpOOBLOOBIKHOBEHHOM ¥ OOBIKHOBEHHYIO JIECSITUYHOMN, TPUBOAUTH
BBEIpakeHHe K ¢opme, Hambosee yAO0OHOM ISl BBIYHCICHUMH,
MpeoOpa3oBbIBaTh JPOOHBIE BBIPAXKEHUS HA YMHOXKEHUE U
JeJICHNEe ECATUYHBIX ApOoOei K IEUCTBUSM C IEIBIMU YUCIIAMU;
ONEPUPOBATH MOHATUEM ''YMCIOBOE BBIPAKEHUE": aHATTU3UPOBATH
BBIPAKEHUSI, PACIO3HABATh YUCJIOBBIE BBIPAKEHHUS, HAXOIUTh
3HAYEHHS YKCIIOBBIX BBIPAKECHUIC YUETOM MOPSJIKA JCUCTBUM;
pemarb
HaxXOXJeHue ApoOu (MPOIEHTA) OT BEIWYMHBI.

3aJa4d Ha 4YaCTh, IMIPOOCHTBLI, IIPOIIOPIHH, HA
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AnreOpanyeckue
BBIPAXKEHHUSL.
Toxnaectpa. (9 u.)

bykBennbie BBIPAKCHHUS 1001
BBIPAKEHUS

C NEPEMEHHBIMH. Jlonyctumble
3HaYeHUS epeMeHHBIX. POPMYIIBL.
[IpeoGpazoBanme OYKBEHHBIX
BBIPDAKEHHUM, pACKphITHE CKOOOK H

IIPpUBCACHUC HOI[O6HI)IX cJlaraCMbIX.

BEITUYHMHBI IO €€ Apodu (TPOIeHTY), Ipodu (MPOTIeHTA),KOTOPHIN
COCTAaBJISIET OJ{HA BEJIMYKMHA OT APYTOM;

° NPUBOANUTH, pa3OupaTh, OLICHUBATh PA3JIMYHBIC PEIICHUS,
3alUCH PElICHUN TEKCTOBBIX 3a/a4;

® pacrno3HaBaTh U OOBACHSITH, OMUPASICH HA OIMPEACIICHUS, MPSMO
POTNOPIIUOHAIIbHBIC u o0paTHO MIPONOPLIMOHATIBHBIC

3aBUCHUMOCTH MEXIY BEIUYMHAMU; MPUBOJUTH MPUMEPBI ITHUX

3aBUCUMOCTEl U3 peajbHOT0 MHUpa, M3 JIPYyrux Yy4eOHBIX

IIPEMETOB;
pemaTh NPakKTUKOOPUEHTUPOBAHHBIC 33J]a4l Ha JPOOU, TPOIEHTHI,
npsSMyr0 U oOpaTHy0 IIPONIOPLIMOHAIBHOCTH,
IIPOIIOPLIUH.
VYpaBHenwus. (8 u.) YpaBHeHUE U €ro  KOpHH. - CJIO)KEHUSI U YMHOXKEHHs: TMPUBOJUTH  IOJOOHBIE

JluHenHOe ypaBHEHHE € OJIHOU ciiaraeMble, pacKpbIBaTh CKOOKH, TIEpe KOTOPHIMU 3HAK

nepeMeHHoi.  Pemienne  3amad ¢ «IUTFOC», 3HAK «MUHYC», MHOKHUTEIIb;

ITOMOILBIO YPaBHEHHUH. ® MPUMEHATh  TOXIECTBEHHbIE  MpeoOpa3oBaHus s
YOPOUIEHUS BEIPAKEHUN C IEPEMEHHBIMU;

IPOBOANTH JOKA3aTENbCTBO  TOXIECTB  Pa3HBIMHCIIOCOOAMHU.
®ynkiun. (14 4.) | KoopnuHata TOYKM Ha  NPSMOW. | ® M300pakaTh Ha KOOPAWHATHOU npsMON TOYKH,
Paccrosinne Mexay JByMs TOYKaMH COOTBETCTBYIOILHE 3aJaHHBIM KOOPIHHATAM;

KOOpPJIUHATHOM OpsIMOML. | @ OmepUpoBaTh MOHATUSIMU: KOOpJIMHATHAs MJIOCKOCTb,
[IpsamoyrosibHass cucTteMa KOOpAMHAT NPSMOYTOJIbHAsE CHCTEMa KOOPJAWHAT, KOOpPAMHATBI TOYKH,

Ha TUockocTH. [loHsTHe QyHKIHS.

BBIYMCIICHHE 3HAYCHWA (YHKIHHA 10

abcrucca, OpAMHATA;
® OTMEYaTh B KOOPJMHATHON IIJIOCKOCTH TOYKH IO 3aJaHHBIM
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dopmyne. 'pabukdynkunu. Jluneitnas
byakmus u  e€ rpaduk. Ilpsmas
HPOTIOPIIHOHATIEHOCTb. Yrenue
rpaguKoB  peabHbIX
3aBucuMocTeil. I'paduk QyHkIHM y =

[X].

KOOpJIMHATAM; CTPOUTh TpapUKA HECIOKHBIX 3aBUCUMOCTEH,
3aJJaHHBIX POpMyJIaMU;

onepupoBaTh MOHATUAMH: GYHKIMSA, Tpaduk QyHKIUU; rpaduk
3aBUCUMOCTH, apryMeHT (DYHKIMH, 3HaUeHHe (PyHKIMH, 00J1acTh
omnpeneneHuss  (QyHKIMU;  OBJaAeBaTh  (PYHKIHMOHAIBHOU
TEPMUHOJIOTHEN;

paccMmaTpuBaTh criocoObl 3aanus GyHkiuu (popmyna, Tadauua,
rpaduk); MIPUMEHSATb, u3yJaTh
UHTEPIPETUPOBATh TrpadUyecKuili Crocod TNpEe/CTaBICHUS U
aHajaM3a pa3HooO0pa3HOM KU3HEHHON MHGOpMAIINH;

MIPEUMYIIIECTBA,

paboTtaTth ¢ TpapUUYECKUMU HU300paKEHUSIMH, TaOIUIaMU,
OCBaMBaTh AJITOPUTM BOCTIPUSITHS TpaduueCKUX00bEKTOB;

® COCTAaBJISITH TAOJIMIIBI 3HAUCHUN (DYHKITUH;
® 1CIIOJIb30BaTh HOBBIE TEPMUHBI B MaTEMaTUYECKOW peyu u

(GyHKIMOHATBHYIO CUMBOJIMKY JIJISl 3aITUCH (DAKTOB;

BBIUUCIATh MO (opMmysie 3HaueHue (PYHKIMU 1O 3aJaHHOMY
apryMEeHTy W 3HAY€HUE apryMeHTa MO 3aJaHHOMY 3HAuY€HHUIO
GyHKIIMM; HAXOAWTh 3HAUYeHHUE (QYHKIUH TO HW3BECTHOMY
3HAUEHUIO apryMEHTa M peliath oOpaTHYIO 3ajady Mo rpapuky
byHKIUY.

CrerneHp
HaTypaJbHBIM
[OKa3arejiemM

(13 4.)

OrnpeneneHue CTENEHU ¢ HATyPaAJIbHBIM
okKa3aTejieM. YMHOXKEHHE U JICJICHUE
CTCIICHEW. BO3BEACHHE B CTCICHb
MPOM3BENCHUA U cTeneHU. OHOUIIEH U
€ro CTaHJApPTHBIM BHUJ. YMHOXKECHUE

IPUBOJUTHh YHCIIOBbIE U OYKBEHHBIC TPUMEPHI CTEIEHU C
HATypaJbHBIM TIOKa3aTeeM, OOBSACHSS 3HAYCHHS OCHOBAHUS
CTENIEHU W TIOKAa3aTessl CTENEHU, HaXOAUTh 3HAYCHUS CTENEHEH
Buga @" (&— mo0oe palMoHAILHOE YHCIO, N— HATypaJbHOE
YHUCIIO);
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OJTHOYJICHOB. BO3BEJICHUE OJHOYJICHA B
cTeneHb. (PYHKIMHM y=X2, y=X° U HX
rpaduKH.

BBIUUCIISATh 3HAUCHHE BBIpAKEHUH BuAa a", TJIe N - HATypalbHOE
YHCIIO MPH JIFOOBIX a;

HaxXOJIUTh 3HAYECHUS BBIPAKECHUM, COJEp)KAIUX CTENEeHb C
HaTypaJbHBIM IIOKA3aTEIEM, 110 HOPSIKY IEVCTBUN;
dbopMyIMpoBaTh, 3aMUChIBATh B CHMBOJIMYECKOW QopMe u
O00OCHOBBIBaTh CBOMCTBA CTEMEHU (YMHOXEHHE U JICJICHHE
CTEIECHEU, BO3BEICHUE B CTEIICHb MPOU3BEICHUSIN CTEIICHN );
MPUMEHATH CBOMCTBA CTENEHHU JUIsl MPeoOpa3oBaHUs BBIPAKEHUN

u BI)I‘-II/ICJ'IGHI/II\/'I, JJI1 BBCACHUS ITOHATHUA HYHCBOﬁ CTCIICHU 4YHCJIa,

® OIICPHPOBATH IIOHATHEM «OTHOYJIICH)),

pacrio3HaBaTh OJTHOUYWIECH U OJTHOWIECH CTaHIapTHOIO BU/A,
IIPUBOJUTH OJHOWIEH K CTAHAAPTHOMY BUY;

BBINIOJIHATh YMHOJKEHHE OJHOYIEHOB W BO3BEICHHUE
OJIHOYJIEHA B CTEIICHB;

IIPUMEHATH PAHEE OJYYEHHBIE 3HAHUS O CBOMCTBAXCTEIICHHU.

MHuoro4seHbl.

q.)

(39

MHoOrousneH u ero CTaHJapTHBIA BUJL.
Cnoxenue u BBIYHUTAHHUE
MHOT'OYJICHOB. Y MHOKEHHE OJHOYJICHA
Ha MHOro4jeH. BriHecenme o0111eT0
MHOKHUTEIISI 3a CKOOKH. YMHOKEHHE
MHOT'0YJICHA

Ha MHOT'OYJICH.

Paznoxenue MHOTOUWIEHA Ha
MHOXHUTEJIM CIOCOOOM TPYHITUPOBKH.
BO3BEJICHUE B KBAJpaT U B KyO0 CyMMBI

U Pa3sHOCTM  JBYX  BBIPAKEHUMU.

pacro3HaBaTb MHOTOYIEH U MHOI'OYJIEH CTaHJAPTHOIOBUA,
IIPUBOAUTH MHOTOUYJIEH K CTAHAAPTHOMY BULY;

ONPENENATh CTETIEHb MHOTOYJIEHA;

BBIMOJIHATH MPeoOpa30BaHusl LEJIOr0 BBIPAXKEHUS B MHOTOYJICH
IPUBEACHUEM TOJIOOHBIX CIIAra€MbIX, PACKPHITHUEM CKOOOK;
BBIITOJIHATh YMHOKEHUE OJHOYJICHA HA MHOTOYWIEH UMHOIOYJICHA
Ha MHOTOYIEH, TNPUMEHATh (GOpPMYINbl KBajgpara CyMMbl U
KBaJpaTa pa3HOCTH;

® 1ICII0JIb30BaTh TEPMUH "(POPMYJIIbI COKpAIIEHHOTO YMHOKEHUA"

® OCYHICCTBIIATH PA3JI0OKCHHC MHOI'OYJIICHOB HA MHOXHUTCIIN HYTGM
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Pazmoxenne Ha  MHOXKUTEIH  C
MOMOIIBIO (OPMYIT KBaapaTa CyMMBI H
KBaJipaTa  pa3HOCTH.  YMHOXXECHHE
Pa3HOCTU [IBYX BBIPOKEHMM Ha HUX
CyMMY. Paznoxenue pa3HOCTH
KBaJIpaTOB Ha MHO>KHUTEJIH.
Paznoxenne Ha MHOXKHUTEIN CYMMBI H
pasHoct  KyOoB. IIpeoOGpazoBanue
[IEJIOTO BBIPAKCHWS B  MHOTOYJICH.
[IpumeHeHre pa3IMYHBIX CHOCOOOB
TUTSI pa3IIOKCHUS Ha MHOKHUTEITH.

BBIHECEHHUS 3a CKOOKH OOIIEro MHOXHTENS, MPUMEHEHHUS
dopMynbl  pa3sHOCTH  KBaApaToB, (OpMyNT  COKpaIIEHHOTO
YMHOKEHHUSI, c110co0a rpynIupOBKY;

® MPUMEHATH MpeoO0pa30BaHME MHOTOWIECHOB JJIi  PEIICHHUSA
pPa3IMYHBIX 33aa4 W3 MAaTEMaTUKH, CMEXHBIX NPEIAMETOB, U3
peanbHOW TPAKTUKH; 3HAKOMUTHCSI C HCTOPUEH Pa3BUTHUSA
MaTE€MAaTUKHU.

[ToBTOpEHUE

151

0606menue. (134.)

[loBTOpEeHHE OCHOBHBIX MOHITHI W
METOJIOB Kypca 7 kjacca, 0000I1eHue
3HAHUU

® BbIOMpaTh, MPUMEHATH OLEHUBATH CIOCOOBI CPABHEHMS YHUCEN,
BBIUHCIICHUH, npeoOpa3zoBaHui BBIPAKCHUU, pelieHus
YpaBHEHU;

® OCYIIECTBIIATH CAMOKOHTPOJIb BBIMIOJIHSEMBIX JICHCTBHIM;
pemars  3a4a4d = W3 pPEAIbHOW  KWU3HU,  NPUMEHSATH
MaTeMaTUYeCKHe 3HaHWS JUIsl PEIIeHUs 3aJad W3 JPYTrux
IIPEMETOB;

pemathb TEKCTOBBIE 3a/1a4H, CpPaBHUBATH,BHIONPATH CIIOCOOBI

peleHns 3a1a4u.

TemaTnuyeckoe MJIAHUPOBaHUE MO0 Y4eOHOMY KypCYy «AJiredpa»

8 kiacc (2 yaca B Heje10, 68 YacoB)

HaszBanue

OcHoOBHOe coaepkaHue

OcHoOBHBIE BH/IBI 1€ATEJIbHOCTH Oﬁy‘lalOHII/IXCH
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pa3jaeJia (TemMbl)
Kypca (4ucJio
4acoB)

[ToBTOpEHUE Kypca

anreopsr 7
Kiacca.(54.)

Crenenb ¢ HaTypalbHBIM NTOKa3aTeIEM
U €€ CBOICTBA; MpeoOpa30BaHUE LIEIIbIX
BBIpAKECHUU. Penenne JTIMHEeNHbIX
ypaBHEeHH. Penienue 3aaay npu
ITOMOUIH JINHENHBIX YPAaBHECHHI.

(] AKTyaJIH3I/IpOBaTL HMCIOIIUCCA 3HAHUA U YMCHUA,
® BLINOIHATH TPCHUPOBOYHLBIC 3a/IaHUs, KOPPECKTUPOBATH CBOU
S3HAHHA U YMCHUAA,

OTBCYATh HA UTOI'OBBIC BOIIPOCHI U OLICHUBATL CBOU JOCTHIKCHUSI.

YpaBHeHUS U
HEpPABEHCTBA.
CucreMsnl
JIMHEHHBIX
ypaBHeHUH. (154.)

JluHeiiHOe  ypaBHEHHE C  JIByMA
MIEPEMEHHBIMU U €T0 TpaduK.
IlousaTue CUCTEMBI JINHEWHBIX

YPaBHEHHUI C JBYMS IEPEMEHHBIMHU.

Pemenne CHUCTEM JIMHENHBIX
ypaBHEHUHN CHOCOOOM TMOJCTaHOBKH,
cnocobom crnoxeHud. ['paduueckuii
METOJ] PEUIEHUS] CHUCTEeM JIMHEHHBIX
YPaBHEHHUI C JBYMSI IEPEMEHHBIMHU.
Pemienne 3agay ¢ MOMOIIBIO CHUCTEM

JIMHEWHBIX YPaBHEHUM.

e [loaOupatre mpUMepHI Map YKUCE, ABISIIOUIUXCS PEIICHUEM

JInHeWHOTrO ypaBHEHUS C ABYMS IIEPEMEHHBIMU;

e Haxonuts nienpie peeHus myTém nepedopa;

e BripaxkaTh U3 JIMHEMHOTO YPAaBHEHUS C JIBYMs IIEPEMEHHBIMU
OJIHY IIEPEMEHHYIO Yepe3 APYIyIo;

e CTpouTh B KOOPJIMHATHOM TUIOCKOCTHU T'pauK JIMHEHHOTO

VYpaBHeHHs] C [ByMsI [E€PEMEHHBIMU; TIOJB3YSCh TIpaQUKOM,

IIPUBOJUTD IIPUMEPHI PEIICHUS YPABHECHMUS;

e Paznnuarhk napauiesbHbIEC U NIEPECEKAIOIINECs NIPAMBIE 110 UX

YPAaBHEHUSM;

® 1ICCIIEIOBATh BOIIPOC O KOJMYECTBE PEIICHUIN CUCTEMBI ABYX

JInHelHBIX YpaBHEHUI HA OCHOBE (PYHKIIMOHAIBHO-TpapUUecKuX

IIPEICTABICHUN YPABHECHUS,

e lcnonp30BaTh rpaguuecKuii METOI JIsl PEIICHUSI CUCTEM

JMHEHHBIX YPABHEHUM C IBYMsI IEPEMEHHBIMU (OTPAHUYEHHO).

Anrebpanyeckue

PaHI/IOHaJIBHBIe BBIPAXKCHHA.

e 3anuceIBaTh aJII‘C6paI/I‘ICCKI/I€ BBIPAXKCHHUA,

67




BBIPKEHUSI.
AnreOpanueckas
npo0b. (22 4.)

Anrebpandeckast ApoOk. lomycTumblie
3HA4YCHUsI IEPEMEHHBIX B IPOOHO-
paIMoHaIbHBIX BHIPAKEHUSX.
OCHOBHOE CBOMCTBO JIpo0H,
COKpaleHHe anredpandeckux apoleH,
IpUBeIeHNE areOpandecKux

K o01IeMy
3HaMEHAaTeJIIo. CrnoxeHnue u
BBIYMTAaHUE JIpoOei C OJJMHAKOBBIMU
3HAMEHATEISIMU; CJIOKEHUE U
BBIYMTAHHUE JPOOEH C pa3HbIMU
YMHOKEHUE APOOei;

npooeit

3HAMEHATEJSIMU,
BO3BE/ICHUE JIPOOUB CTEIICHb; ACIICHUE
npobeii. [IpeoGpazoBanue
palMOHAJIBHBIX BBIPAXKEHUH.
[ToncTaHOBKa BBIPaKEHU BMECTO
nepeMeHHbIX. OyHKIUA
y=k/x(oOpaTHas
MIPOMOPIIMOHATIBHOCTB)

e Haxonutb 001aCTh TOMYCTUMBIX 3HAUEHHUI PAIIMOHATIEHOTO
BBIPKCHUS;

® BhINOIHATE YUCIIOBBIE TOJICTAHOBKY U BHIYUCIISITh 3HAUCHUE
JIpoOHU, B TOM YHUCIIE C TOMOIIBIO KAJTBKYJISATOPA;

® (opmynupoBaTh OCHOBHOE CBOMCTBO alireOpanyecKkon Apoou u

OpPUMEHATh €ro A npeoOpa3oBaHus  ApoOel:  CcoKpauathb
pauuoHanbHbIe  JIpoOM, MPUBOAMTH  Jpo0Ob K  33JaHHOMY
3HaMEHAaTeJIIo;

® BrInoiHATE 1eUCTBUSA ¢ alreOpanyecKuMu ApoosiMu;

® BrINONHATE CI0KEHUE, BBIUYUTAHUE, YMHOXKEHUE, AEICHUE U
Bo3Benenne B cTemeHb  palMOHAIBHBIX  ApoOeit
npeoOpa3oBaHUU PAlMOHATBHBIX BBIPAXKEHUNU C YYETOM MOpSJIKa
JICUCTBUM;

® JI0Ka3bIBaTh TOXIECTBA, COJIEpIKAIIUE PAIlMOHATBHBIE IPOOU;

® [PUMEHSTH TPeoOpa30BaHUS BBIPAXKESHUM IS pEIlICHUs 3a/1a4;
® BbIpaXaTh NEepeMeHHbIE U3 Ppopmy(prU3ndecKux,
reOMETPUYECKUX, ONMUCHIBAIOIINUX OBITOBBIE CUTYAIINH);

® pacno3HaTh QYHKIHIO Y=K/X U €€ rpaduK;

pu

Uucima wu
BBIYHCJICHUSI.
KBanparnsie
KOpHU.(194.)

PanmonanbHbie M MppalHOHAIBHBIE

qucia, MHOJXCCTBO pairOHAaJIbHBIX

YuCel, CpAaBHEHUE PalHUOHAIbHBIX
Yyucell, NeUCTBUSA C PallMOHAIBHBIMU
YUCJIaMU. IIpencrasnenue

PAadUOHAIIBHOTO YHCJIAd I[CCHTH‘IHOﬁ

® (O3HAKOMHUTHCS C BO3MOKHOCTBIO IMpeACTaBJICHUA

JIeiCTBUTEILHOTO YHKclia KaK OCCKOHEUHON JEeCATUYHOU Apoow,

NPUMEHSATh  JIECATUYHBIE  MNPUOIMKEHUS  PalMOHAIBHBIX
VPPALMOHAIBHBIX YHCET;
e 11300pakaTh NeHCTBUTEILHBIE YUCIIA TOUKAMU KOOPAUHATHON

IPSIMOM;

u
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JPOOBIO. Pacnio3naBanue
WUPPAMOHATFHBIX YHCEIL.
WpparmonansHOCTh Yrcia 2.
JlecaTndnbIe TPUOITVKEHST
UppalMoHANIbHBIX uunced. CpaBHEHUE

HPppalrOHAJIbHBIX Y9UCCII. Koneunsie n

OCCKOHEYHbIC  JECATUYHBIC  JPOOH.
MHOXECTBO JCHCTBUTEIBHBIX YHCEN;
JICCTBUTEIILHBIC Yyucia KakK
OCCKOHEYHBIC  JIECATUYHBIC  JApOOH,
B3aMHO OJIHO3HAYHOE

COOTBETCTBHE  MEXIYy MHOKECTBOM

JEUCTBUTEIIBHBIX YUCET U MHOKECTBOM
TOYEK KOOPAUHATHOW MPSIMOM.
CpaBHEHUE IEVICTBUTEIBHBIX YUCET,
apuMeTHIECKUE ICUCTBUS C
JNEWCTBUTEIbHBIMU YUCIAMU.

® 3anuChIBaTh, CPABHUBATDH U YIIOPSIIOYMBATH IEHCTBUTEIIbHbBIE
YHCIIa;

® BBINIOJIHSTH, COYETAs YCTHBIE ¥ MUChbMEHHBIC PUEMBI,
Apubdmerndeckue  JACUCTBUS €
MPEICTABIATh PAllMOHANIbHBIC YUCIIA ECATUYHOUN IpOObIO;

pPAalMOHAIBHBIMA  YHUCIIAMY;

e [losyunThs TmpEeACTAaBICHUE O 3HAYUMOCTU JEHCTBUTEIIBHBIX
quCell

B npakTnyeckon neAaTeIbHOCTH YEI0BEKa;

o DopMynupoBaTh ONpeEICHNE KBAAPATHOIO KOPHS U3 YHCIIA,

ApudmMeTnueckoro KBapaTHOro KOpPHS;

e [IpuMeHATh ONEpalrioO W3BICYECHUS KBAJAPATHOTO KOPHS
41CIIa,

us3

Ucnonp3ys npu HEOOXOIUMOCTH KaIbKYJISTOD;

e OneHuMBaTh  KBaJpaTHbIE KOPHU  IENbBIMH  YHCIAMH U
JECSITUIHBIMU

TPOOSMH;

e Pacno3HaBaTh QyHKUMIO y=X U Ipaduk QyHKIUY;

e CrtpouTth rpaduk GyHKIIMH MOTOYKAM, OMUCHIBATH CBOMCTBA

(GyHKIIMM, TIOKa3bIBaTh CXEMAaTHYECKH TMOJIOKeHHE Tpaduka Ha

KOOPJIMHATHOM IUIOCKOCTH.

IToBTOpEHue
ob6o6mienue.(74.)

u

[loBTOpeHHE OCHOBHBIX MOHSATUH U
METONOB KypcoB 7 W 8§ KIACCOB,
000011IEHNE 3HAHUIA.

® BbLIOUpaTh, IPUMEHSTH, OLICHUBAThH CIIOCOOBI CPABHEHUSI YUCEI,
BBIYHCIICHU, TPeoOpa30BaHUI BhIPAKEHUH, PEIICHHS YPABHEHUH;
e OcCylIeCTBISITh CAMOKOHTPOJIb BBIMIOJHSAEMBIX JEHCTBUHI U

BBIYMCIICHUM,  TIpeoOpa3oBaHUM,

CaMOIIPOBEPKY  pe3yJsbTara
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TIOCTPOCHUMU;
e Pemmathb 3aJ1a4u

MaTEMAaTHU4YCCKUC

U3  pealbHOM  KU3HHM,  INPUMEHATH
3HaHUS U1 pEIICHUs 3a/1a4 U3 IPYTUX IPEIMETOB;
e Pemarh TEKCTOBBIE 337]a4l, CPABHUBATh, BBIOMPATh CIIOCOOBI

Pemenne 3anau.

TemaTn4eckoe NIAHMPOBAHUE N0 YUeOHOMY Kypcy «Auredpa»
9 kyacc (2 yaca B HejeJ10, 68 YacoB)

Ha3Banue
pasjaeJsia (TemMmbl)
Kypca (4ucJio
4acoB)

OcHoBHoOE€ coacpkanue

OcHoBHbBIE BHUADBI J€ATCJIBHOCTH oﬁyqamumxca

[ToTopenwue. (5 4.)

® AKTyaJIM3UPOBATH UMCHOIIMECCA 3HAHUA 1 YMCHUA,
® BLIIIOJHATH TPCHUPOBOYHBLIC 3adaHHsd, KOPPCKTHPOBATH CBOU
3HaHUA 1 YMCHUSA,

OTBCYATh HA HUTOI'OBBIC BOIIPOCBI WM OLCHHBATH CBOU HOCTHIKCHUA.

KBagparnsie
YPaBHEHUS U €0
KopHH (19 4.)

[IpeobpazoBanue paloHaIbHBIX
BBIpaXCHUIA. [TpeobpazoBanue
BBIPAKECHUM, COJIepKaIIUX
KBaJIpaTHbIC KOpHHU. Pemenue
CUCTEM  JIMHEHHBIX YPABHEHUMN.

Onpenenenue KBaJIpaTHOTO
YpaBHEHUS, HEMOJIHbIE KBaJpaTHBIC
ypaBHeHMs.  KonmyecTBO  KOpHEW
KBaJpaTHOTO ypaBHEHUS B

3aBUCUMOCTHU OT €ro0 AMCKPpUMHWHAHTA.

pacro3HaBaTh KBaAPATHBIC YPABHEHMUS;

3aMuchIBaTh HOPMYITy KOpHEH KBaJpaTHOTO YpaBHEHUS;

pemaTh KBaApaTHbIE YPABHEHUS — IIOJIHBIE U HETIOJIHBIE;
MIPOBOAUTH MPOCTEUIIINE NCCIICTOBAHNS KBAIPATHBIX YPABHECHHUI;

pematb yYpaBHCHUS, CBOAAIIMUCCA K KBaAPATHBIM, C ITOMOIIbBIO
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Pemienne kBaapaTHBIX YpaBHEHUU I10
dbopmyre.
CBOISILIMXCSL K KBaJlpaTHbIM. Pemenue
3a7a4 C TOMOIIBK  KBaJpPaTHBIX
ypaBHenuii. Teopema Bueta. IlonGop

Pemienne  ypaBHeHWi,

KOpHeﬁ C HCIIOJIb30BAHUCM TCOPCMEIL

npeoOpazoBaHui;

HaOMIOaTh W aHATU3UPOBATH CBSA3b MEXKIY KOPHSAMH H
ko3 GUIIMEeHTaMH KBaAPATHOTO YPAaBHEHUS;

(dopMyIMpoBaTh TEOPEMY BHETa, a TaKKe OOpPATHYIO TEOpEMY,
NPUMEHSTH 3TH TEOPEMBI JIJIs pEIIeHUs 3a/1a4;

pemaTh 3a1aun CII0COO0OM:

TCKCTOBBIC aJII‘C6paI/ILICCKI/IM

Buera. KsanparHele ypaBHEHHS C NEePEXOAUTh OT CJIOBECHOW (OPMYIMPOBKH YCIOBHS 3aJlaydl K
IIapaMeTPOM. anredpandecKo MOJENH IyTEM COCTABJICHHS YPaBHEHUS,
Pemenne  npoOHO-pallMOHANBHBIX penaTh COCTABIECHHOE YPABHEHUE;
ypaBHeHun.  Pemenne  3amau ¢ MHTEPIIPETUPOBATH PE3YJIbTAT; 3HAKOMUTHCS C UCTOPUEN PA3BUTHS
IIOMOILBIO PAllMOHAJIBHBIX YPABHEHUI aireOpsl.
Ha JBUXEHHUE, COBMECTHYIO pabOTy U
MOKYTIKH.
Hepasencrsa. UucinoBble  HEpaBeHCTBA U HUX (dbopMynupoBaTh CBOMCTBA YHCJIOBBIX HEPaBEHCTB,
(18 4.) CBOMCTBA. O0benuHeHue U WUTIOCTPUPOBATh MX HA KOOPAMHATHOW MPSIMOW, JI0KAa3bIBaTh
NEPECEUCHUE YMCIIOBBIX MHOKECTB. anreOpanvyecku;
Yucnoble TpoMexkyTKU.OO0beTMHEHNE JIOKa3bIBaTh HEPABEHCTBA HAa OCHOBE ONPENEIIECHUS YHCIOBOIO
U nepeceyeHune YHCIJIOBBIX HEpaBEHCTBA; MPUMEHATh CBOMCTBA HEPABEHCTB B XOJE PEUICHUS
IIPOMEXYTKOB. HEPABEHCTBO C OJIHOU 3a/lay; B TOM YHCIIE JJI OLEHKHU 3HAYECHHS BBIPAXKEHUS;
IIEpEMEHHON. JIMHENHbIE HEPABEHCTBA
C OJIHOM NIEPEMEHHOU U UX PEIICHHUE.
Yucna U [Tpubnnx€HHOE 3HaYEHUE BETUYNHBI, OOBSACHATH MOHATHUS TPUOTMKEHHOE 3HAYEHHUE U €r0 TOYHOCTH;
BBIUMCIICHUSI | TOYHOCTH NpuOmmkeHus. OKkpyrienue UCII0JIb30BATh Pa3Hble (POPMBI 3aITUCH MPUOTM>KEHHBIX 3HAYCHUI;
Jlpubmmxénnoe gyucen. [Ipuknaka u oneHka aHaAJIM3UPOBATh U JI€NaTh BBIBOABI O TOYHOCTH MPHUOIMKEHUS
3HAYEHUE PE3YJIBTATOB BEIYUCICHUIA. JEHUCTBUTEILHOTO YHCIIA IPU PELIEHUH 33/aY;
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BEJIMYMHBI. (24.)

[TorpemHOCTHIPUOIMKEHUS.

BBIUUCIIATE aOCOJIIOTHYIO M OTHOCUTENIBHYIO TOIPEIIHOCTU
NPUOIKEHNS;

OKPYIJITH ﬂGﬁCTBHTCHBHBIC 4quCiid, BBIIIOJIHATH IIPUKUIKY

pe3yiibTaTta BI)I‘IPICJ'IGHHFI, OLCHKY 3HAYCHMH YMCIOBBIX BBIpa)KCHI/Iﬁ.

CreneHpb Crenenb ¢ IeNbIM TOKa3zaTeneM. | ® (GOpMyJIHUpPOBaTh OINPEACIICHUE CTENEHH C IENIbIM
EJIBIM CranpapTHas 3anuch yucia. Pazmepsl MOKa3aTeseM;
MIOKA3aTEeJEeM. OOBEKTOB OKpyKarouiero mMupa (0T | © HaXOAUTh 3HAUYCHUS BBIPAKEHUMN, COACPIKAIINX CTETICHBC 1IETBIM
(7 4.) AIIEMEHTAPHBIX YaCTHI] 710 OTpHULIATEIHLHBIM TTOKa3aTEIEM;
KOCMHYECKUX OOBEKTOB), | ® TMPEICTABIATH 3aMUCh OOJBIINX M MAJIBIX YHCET BCTAHIAPTHOM
JUINTEIBHOCTh MPOLIECCOB B BUJIC;
okpyxaromem  mupe.  CBOICTBAa | ® CpaBHHMBATPH YHCJIA U BEJIMYHMHBI, 3aITMCAHHBIC C UCIIOJIb30BaHUEM
CTEIIEHU C LIEJIBIM [IOKa3aTeJIeM. crernenu 10;
® UCIONB30BaTh 3alMUCh YWCET B CTAaHAAPTHOM BHOE IS
BBIPXXEHHUS pPa3MepOB OOBEKTOB, NIUTEIHLHOCTH IPOILIECCOB B
OKpY>KaIoIlleM MUDE;
e (opmynupoBaTh, 3amUChIBAaTH B CUMBOJHYECKOW ¢dopme U
WUTIOCTPUPOBATh TpPUMEpaMH CBOWCTBA CTENEHH C LEIbIM
MOKa3aTeseM;
® TIPHUMEHATH CBOWCTBA CTETICHH I IPeoOpa30BaHuUs BRIPAKCHUH,
COJIEp KaIINX CTETICHHU C IIeJIbIM ITOKa3aTeleM;
® BBINOJIHATH JCHCTBUS C YUCTIaMU, 3aIMCAHHBIMH B CTAHJIAPTHOM
BuJe (YMHOXCHHE, IeTICHIE, BO3BEICHUEB CTETICHD).
DyHKIWUH. [lonste ¢dynkuuu. OO6macth ® ONepupoBaTh TMOHATUAMU: (PYHKIMSA, OO0JACTh OMNpEIeIICHUs
OCHOBHBIE OTIpENIEICHNs] W MHOYECTBO byHKIIMM, 00JIacTh 3HAYCHWH (PYHKIMH, 3HAYEHUE apryMEHTa,
HOHSTHSL. 3HaYeHUN D YyHKITHH. 3HaueHue PyHKIIH;

72




Yucnosbie
dynknuu. (8 u.)

Crioco0bl 3a1anus
bynxkuit.I'padux pyHkImm.

CpoiicTBa (hyHKIINH, UX
oToOpakeHue Ha rpaduke.

Urenne u mocTpoeHHE TpaduKoB
¢bynkumii.  [Ipumepst  rpadukoB
GyHKIMNA, OTpaXaroluX peaJbHbIe
IPOIECCHl. (PYHKIINU, OMUCHIBAIOIINE
MPSIMYIO u o0paTHyIO

IPONOPIMOHAT

bHBIE 3aBUCHUMOCTH, HUX TIpaduKu.
DyHKIUM Y=X?,

y=x3, y= X, y=k/x, y=[x|.

BBIUUCIISATH 3HAYCHUS PYHKITN, 3aJaHHBIX (hopMyrnaMu(Iipu
HEOOXOJMMOCTH UCTIOIB30BaTh KaJIbKYJISATOP);

COCTaBIISITh TAONMUIIBI 3HAUCHUH (PYHKITUH;

CTPOUTH IO TOYKaM Tpaduku GyHKIUH (OrpaHUUEHHO);
ONMMCHIBATH CBOMCTBA (PYHKIIMM Ha OCHOBE €€
rpauyecKoro npeacTaBICHUs;
ONKCBHIBATH  CBOMCTBAa  3JIEMEHTAPHBIX
y=x?, y=x°, y= X, y=k/x, y=Ix[;

HaxXOJIUTh C MOMOIIBIO rpaduka (yHKIHH 3HAUYECHUE

bynkmit:y=kx+b,

OJIHOM U3 pacCMaTPUBAEMBbIX BEJIMYUH MO 3HAYCHUIOPYTON
(MpUOIU3UTENBHO);

[ToBTOpEHME
O606mienue (9

9.)

[ToBTOpEHHE  OCHOBHBIX
METOJOB KypcoB 7, 800001ieHue
3HAHUMU.

BbIOUpATh, IPUMEHSTh, OLIEHUBATh CLIOCOOBI CPAaBHEHUS
YuCeN, BBIYUCICHHUM, MpeoOpa3oBaHUil BBIPAKEHUN, PEIICHUS

YPaBHECHUH;
OCYIIECTBIIITh CAMOKOHTPOJb  BBINOJIHSEMBIX JCUCTBUU W
CaMOIIPOBEPKY  pe3ysibTaTa BBIUMCICHUH, MpeoOpa3oBaHUM,
IIOCTPOCHUM;
pemars  3aJadyd = U3 PEAIbHOM  JKW3HM,  I[PHUMEHSTH

MaTeMaTUYeCKUe 3HaHWUS JJIA pelIeHus 3a7ad M3 JIPYyTrux
MPEIMETOB;

peraTh TEKCTOBBIC 3a7]a4H, CPABHUBATH, BRLIOUPATH CIIOCOOBI
pelieHus 3a1a4u.
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TemaTuueckoe niannpoBanue no kypcey «I'eomerpus»,
7 kaacc (2 yaca B HeJeJl0, Bcero 68 yacon)

Ha3zBanue
paszaesia (TemMmbl)
Kypca (41cjio

OcHoBHOe coaepkaHue

OcHoBHbBIE BHUABI 1€ATCJIBHOCTH oﬁyqamlunxm

4acoB)

HauanpHble [Ipocreiimme reoMeTpuIeCKre (bopMyITHpPOBaTh OCHOBHBIE TIOHSATHUS HOTIPEACIICHUS;
TCOMETPUUYECKHE 0OBEKTBI:TOUKA, TIPsMasi, OTPE30K, pacrio3HaBaTh, H300paxkaTh U 0003HAYATh U3yUYCHHBIC
cBenenus. (14 Jy4, YTroJI, MHOTOYTOJIbHUK, JIOMaHasl. reoMeTprudecKrue (PUTYpHI, ONIPEACITSITHIX B3aUMHOE

JacoB) PaBeHcTBO reomeTpudeckux Guryp. PacIoJIoKeHHE,

CpaBHEHUE OTPE3KOB U YTJIOB.
N3mepenne OTPE3KOB: JUTHA
OTpe3Ka,  €IUHUIIBI U3MEpPEHUSI,
HU3MEPUTEILHBIEHHCTPYMEHTHI.
W3mepeHue yrioB: rpajaycHas Mepa
yIJla,u3MEpPEHHE YIJIOB Ha
MECTHOCTH.
[leprieHIUKYISIpPHBIE IPSMBbIE:
CMEKHBIC UBEPTUKAJIbHBIC YTJIbI,
NepHeHANKYJISIPHBICTIPSIMBIE,
MOCTPOCHUE MPSIMBIX YIJIOB Ha
MECTHOCTH.
PaboTa ¢ mpocTedmmmMu 4epTeKam.
[TpakTyeckue 3aaaHus ¥ 3a4a4U.

BBIIIOJIHATH YEPTEXK IO YCIOBUIO 33/1a4H;
MPOBOJIUTH MPOCTENIINE MTOCTPOCHUS C MOMOIIBIOJIMHENKY;
U3MEPATH JTUHENHBIE U YIJIOBBIE BEITMYUHBI T€OMETPUUECKUX U
MPAKTUYECKUX OOBEKTOB CIIOMOIBIO U3MEPUTEIBHBIX
WHCTPYMEHTOB (JIMHEIKa, MaciTabHasl IMHEWKa, pyJieTKa,
TPAHCIIOPTHUP, YEPTEKHBIN YTOJIBHUK);

® OIpeAeIATh «Ha IJ1a3» pa3Mepbl peaJbHbIXOOBEKTOB, TPOBOAUTH
rpyOyI0 OLIEHKY UX pa3MepoB;
pemarh 3a/1a4M Ha BBIYMCIIEHUE JUIMH OTPE3KOB UBEJIMYMH YIJIOB;
pemarh 3aJa4i Ha B3aUMHOE PACIIOJI0KEHUET€OMETPUYECKHUX
uryp;

POBOANTH KJIACCU(UKALIHMIO YTIIOB, BHIYUCISThIMHEWHBIE U YTJIOBbIE

BEJIMYMHBI, IPOBOAUTH HEOOXOJUMbIE TOKA3aTEIbHbBIE PACCYKICHHUS;
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Tpeyronapauky. (22

TpeyrolbHUK ¥  €ro  3JIEMEHTHL.

® DACIIO3HABATh HA TOTOBBIX YEPTEkKAX TPEYTOJIbHUKH, TAPbI

yaca) [loHATHE O paBHBIX TPEYTOJbHUKAX U PaBHBIX TPEYTOJIBLHUKOB (CyKa3aHHEM IPU3HAKOB);
IIEPBUYHBIC MIPEJICTABJIICHUSA O PABHBIX | ® BBINOJIHATH KPATKYIO 3aIIMCh U YEPTEXK 10 YCIOBUIO3a1A4H;
(KOHTpY?HTHBIX) (hUrypax. ® BBIBOJIUTH CIIEJICTBUSA (PABEHCTB COOTBETCTBYIOLUXAJIEMEHTOB) U3
Tpun IIPU3HAKa paBeHCTBA PABEHCTB TPEYTOJIbHUKOB;
TpeyrojapbHuKoB. [lepneHmukynsap k| © GopMyJIHpOBaTh ONPENETICHHsS: OCTPOYTOIBHOTO, TYTIOYTOJIBHOTO,
IPSAMOM. IPSIMOYTOJIBHOTO, PABHOOEIPEHHOT'0, PABHOCTOPOHHETO
Mennana, OuccekTprca U BBICOTA TPEYTrOJIbHUKOB; OMCCEKTPUCHI, BEICOTHI, MEITUAHBITPEYTOJIbHUKA;
TPEYrOJIbHUKA. CEpPEAUHHOIO IEPIICHIUKYIISIPA OTPE3KA; IEpUMETpa
PaBHOOEIpEHHBII TPEYTOJIBHUK U €T0 TPEYTOJIbHUKA;
CBOMCTBA. PaBHOCTOpOHHMI | ® M3y4aTh aJITOPUTM OCTPOEHUS MEIUAHBI,0MCCEKTPHUCHI U BEICOTHI
TPEYroJIbHUK. OKPY>KHOCTb. TPEYTOJIbHUKA;
[locTpoeHuss HUPKyJIEM W JMUHEHKOW. | © (OpMYIMpPOBATh CBOMCTBA U MPU3HAKUPABHOOEAPEHHOTO
[Ipumepsl 3a1a4 HA IOCTPOCHUE TPEYrOJIbHUKA;
[TapamienbHbie Onpenenenue [apajule/IbHBIX | ® (OPMYyJIUPOBaTh  ONpPEICIIEHUE  MapajUleJbHBIX  MPSMBIX,
npsimele. (14 IIPSAMBIX. Hakpect Jexanmue, MIPUBOJUTH MPAKTUYECKUE TPUMEPBINAPAIIIETBHBIX MPAMBIX;
4acoB) COOTBETCTBEHHbIE M OJHOCTOPOHHHE | ® H3yyaThb CBOWCTBA YIJIOB, OOpa30BaHHbIX NpU IEPECEUCHUU
YTIIBI (oObpazoBaHHbIE pu ITapaJuIeNIbHBIX MIPSAMBIX CEKYLIEH;
IIEPECEUYCHNHN NapAIIIEIIbHBIX IIPSAMBIX OOBSCHSTD, UTO TAKOE CIIC/ICTBUE;
CEeKylIe). IIPUMEHSATD TP 10KA3aTENBCTBE METO OTIPOTUBHOTIO;

[Ipu3Haku mapamieaTbHOCTH  JBYX
npsambix. [IpakThueckue crnocoOsbl
MOCTPOEHUS APAIEIbHBIX MPSIMBIX.
[Iarsiii noctynat EBknuaa.

M3y4aTh MPUHITUT KOHCTPYHUPOBAHMS OOPATHBIXYTBEPKICHU;

IIPOBOAUTH JOKA3aTENbCTBA MMAPAIIIEIBHOCTH ABYXIPSIMBIX C
MOMOUIBIO YTJIOB, 00pa30BaHHBIX MPHU MEPECCUCHUHN ITUX MPSIMBIX
TPEThEN MPAMOW;
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Teopemsl 00 yriax, 00pa3oBaHHBIX
JIBYMsITTIApaJUICTBHBIMU TIPSIMBIMHU U

CEKYIIIEH.
Vsl c COOTBETCTBEHHO
rapauieIbHbIMU I

MEPIIECHANKYJIIPHBIMUA CTOPOHAMM.
[Ipu3Hak mnapamwieNnbHOCTA MPSMBIX
yepe3 PaBeHCTBO PACCTOSHUM  OT
TOYEK OJHOW NPSMOW 1O BTOPOU
npsmoii.  IlepBeie  moOHATHS O
JI0KAQ3aTeIbCTBAX BITEOMETPHH.

® aHAJIU3HUPOBATh PUCYHKH U pCIIATh 3aJa4YH ITIOTOTOBBIM YCPTCIKAM,
® BLIIIOJHATH IIOCTPOCHUA ITAPAICTIBHBIX IIPAMBIX;
® JIPUMCHATH U3YUCHHYIO TCPMHUHOJIOTHIO HCHMBOJIMKY ITPHU 3aIIMCH

PCUICHHNN,

® pCIIATh 3aJJa4YM Ha TOKA3aTCIbCTBO U BEIYUCICHUA, UCITIOJIb3Y I

W3YUYCHHbIC MMOHATHS; 3HAKOMUTHCSI C UCTOPUEH Pa3BUTHS
T€OMETPUHU.

CooTHoIIeHUS
MEXTY
CTOPOHAMU
yriaMu

TPEyTroJIbHUKA.
(14 4.)

n

Teopema o0 cymme yrioB
TpeyroJbHUKa. BHENHUI yromn
TpeyrojpHuKa. Teopema o
COOTHOILIEHUSIX MEXIY CTOPOHAMUH
yIJIaMU TPEYTOJIbHUKA U €€
CJICIICTBHSI.

[Ipocreiimme HEpaBEeHCTBA B
reomerpun.HepaBeHcTBa
TPEYTOJIbHUKA.

Hexoropsie cBoricTBa
IIPSAAMOYTOJIBHBIXTPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBA
IIPSAAMOYTOJIBHBIXTPEYTOJIbHUKOB.
CBOMCTBO MEAMAHBI IPSIMOYTOJIBHOTO

TEOPEM O CYMME YIJIOB TPEYTOJIbHUKA,

AHAJIN3UPOBATH TPEYTOJIHUKHU C PA3HBIMU TAHHBIMH, TPOBOJUTH
HaOJIIOCHUS, 1€TTaTHBBIBOJIBI;

(bopMyIHpPOBATh U IOKAa3bIBATh TEOPEMBI O CBOMCTBAX
MPSAMOYTOJBHOTO TPEYTOJbHUKA;

® DACIIO3HAaBaTh HA T'OTOBEIX YCPTCIKAX IMapbl paBHBIX

NPSIMOYTOJIBHBIX TPEYTOJbHUKOB (C YKa3aHHEM MNPHU3HAKOB);
CTPOUTH YEPTEXKHU, PEIIATh 33/1a4U C TOMOIIBIOHAXOKICHUS
PaBHBIX MIPSMOYTOJBHBIX TPEYTOJILHUKOB;

MPUMEHATH CBOMCTBO MEAUAHBI MPSMOYTOJIBHOTOTPEYTOJIbHUKA
P PEIICHUU 33/1a4; 3HAKOMUTHLCS C UCTOPUEH Pa3BUTHUSA
TE€OMETPUHU.
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TPEYTOJIbHUKA.
[loBTOpEHME. [ToBTOpEeHME M 060OIICHNE OCHOBHBIX pelIaTh 3a/1a4d Ha MIOBTOPEHUE, MITIOCTPUPYIOLINE CBSI3U MEXKTY
O0600611eHne NOHSATHUN U METOJIOB Kypca FT€OMETPUHU Pa3IMYHBIMAYACTSIMU KypCa.
3HAaHUU UYMECHUM. Txiacca.
(4 gaca)

TemaTuveckoe IUIAHUPOBAHME MO Y4eOHOMY
Kypcy ««I'eomeTpus» 8 kiace

Ha3Banmue pasjgesia (TeMbl)
Kypca (4McJI0 4acoB)

OcHoBHoOE€ coacpkanue

OcHoBHbBIE BHUADBI J€ATCJIBHOCTH oﬁyqamumxca

CoOOTHOIIICHUS MEXTY
CTOpPOHAMH M yTIJIaMu

[lepieHaAuKynssp W HAKJIOHHAS.

PacctostHre OT TOUKM 10 PSIMO.

e Pacno3HaBatb M u300pakaTb  Ha  PUCYHKE

NEPHNCHAUKYJISAP U HAKIIOHHYIO, IIPOBCACHHLIC U3 TOYKH K

TpeyroyibHuKa(OKoH4YaHue). | PaccrosiHue MEXTY psIMOii; CpPaBHUBATh UX JIJIMHBL;

(9uacoB) napaJiyIebHBIMU MPSMBIMHU. e dopmynupoBaTh ONpeAeNeHHs] pacCTOSHUSA OT TOYKHU
['eomeTprueckoe  MECTO  TOYEK N0 TPSIMOA M PACCTOSHUA MEXIY IapajuieIbHbIMU

(I'MT). NPSAMBIMH, WITIOCTPUPOBATH 3TH MOHSITHS;
[TocTpoeHue TpeyrojbHUKA IO TPEM e peliaTh 3aJayd Ha BBIYMCIEHHE U J0Ka3aTelbCTBO,
DIIEMEHTAM. CBSA3aHHBIE C COOTHOLIEHUSIMH MEXIYy CTOPOHaM U U
yriaMu TPEYTrOJIbHHKA, paccTosITHUEM MEXIY
NnapaJuyieIbHbIMA TPSMBIMHU, PACCTOSIHUE OT TOYKH 1O

MPSIMOW;

YeTpIpexyroJbHUKY. MHOroyrojgpHUK. Boimykibiii ® MOJEJIMPOBATH YCIOBHE 331a4M C [IOMOIIBIO YEPTEkKA
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(24 gaca)

MHOTOYTOJIbHUK.
YeTbIpexyrojibHUK.
[TapayuiesniorpaMm, €ro NpU3HAKUA U
CBOMCTBA. YacrtHbie ciyJyau
rapasieiorpaMMOB

(IpSAMOYTOIBHUK, POMO, KBaapar),
UX  TpPHU3HAKK U  CBOWCTBA.
Tpanenus. PaBHOOOKAs u
MPSIMOYTOJIbHAS Tpaneuu.
Teopema  ®daneca. Y nBoeHune
Menuanbl. OceBasi W UEHTpalbHas
CUMMETPUH.

WJIM PUCYHKA,

MPOBOJIAT IOMOJIHUTEIbHBIE IOCTPOCHHUS B XOJI€ PEIICHHUS;
® OTpeeNITh OUCCEKTPUCY yTila U CEPETUHHBIHI
NEPHEHANKYIIAP K OTPE3KY KaK T€OMETPUUECKUE MECTa
TOYEK;

® pelaTh OCHOBHBIE 33/1a4M Ha MOCTPOCHUE
TPEYTrOJIbHUKOB

10 Pa3JIMYHBIM 3JIEMEHTAM; 3HAKOMUTHCS C UCTOPHUEN
pPa3BUTHS T€OMETPUHU.

[Lnomane. Teopema
[Tudaropa. (13uacos)

[Tonsitue 06 obmIel Teopun
rromaay. [momans
MHOT'OYTOJIbHUKA,
napasuiesiorpaMmma, TpeyrojabHHUKa,
Tpaneun. OTHOIIEHUE TUIOIIAAEH
TPEYTOJIBHUKOB C OOIINM
OCHOBAHWEM WJIA OOIIIEH BHICOTOM.
Brruncienue miomaaei CI0KHBIX
dburyp depes pazOueHue Ha YACTH U
noctpoenue. [lnomanu ¢uryp Ha
KJIeT4aTol Oymare.

Teopema [Tudaropa, e
JI0Ka3aTeIbCTBO U MTPUMEHEHUE.

® pa30upaTh MPUMEPHI UCTIOJIL30BAHUS BCIOMOTaTEIbHON
IO

JUISL pellieHUs] TEOMETPUUECKHX 3a/ay;

® ONUpasiCh Ha JJAHHBIC YCIIOBUS 3a/1a4l, HAXOAUTh
BO3MOKHOCTHU

MIPUMEHEHUSTHE00X 0TUMBIX (POPMYTUCBOMCTBILIONIA TN, TIPE00

pa3oBBIBATb(POPMYJIBI;

® BBLIYUCIIATH IJIOMIAN PA3TUYHBIX MHOTOYTOJIBHBIX (DUTYD;

® [0Ka3bIBaTh TeOpeMy nudaropa, UCIoOIb30BaTh €€ B
MPAKTUICCKUX BBIYUCICHUSX;

® IPUMEHSTH MOJyUYEHHBIC 3HAHUS M YMEHHUSI IPH PEIICHUH

MPAKTHUECKUX 3a/1a4; 3HAKOMHUTHCSI C HICTOPUEH pa3BUTHSI

re€OMETPHH.
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Oo6parnas Teopema [ludaropa.

[TogoOHbIE
TPEYTrOJILHUKH.
(18 gacoB)

[IponopurOHAIBHBIE OTPE3KH.
[TogoGue TpeyroabpHUKOB,

K03 bULIMEHT Mo100usl.
[Tpu3Haku nogo0ust
TpeyroiabHUKOB. CpenHss TNHUS
TPEYTOJILHUKOB.

[Ipumenenue nonoous npu
penieHuu 3aaa4d. Teopema o TOuke
nepeceyeHus: MeIuaH
TPEYToJIbHUKA.
[TpomopiinoHanbHbIE OTPE3KHU B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE.
[TpakTHyeckue MpUIOKEHUS
o100Ms TPEYTrOJILHUKOB.

® O0BSCHATH MOHSTHE MPOMOPIIHOHATHBHOCTH OTPE3KOB;

® JICCIIEIOBATh BOMPOCHI O MPONOPLHUOHATBHOCTH OTPE3KOB,
Ha KOTOpbIE OHCCEKTpUca AEIUT CTOPOHY TPEYrOJbHUKA,
IPUJIEKALUM CTOPOHAM TPEYTOJIbHUKA,

® (opMyIMpOBATH OIPEIEIEHUE TOA0OHBIX TPEYTOJbHUKOB;

® HAXOJIUTh NOJOOHBIE TPEYTOJIbHUK U Ha TOTOBBIX YEPTE)KAX
C YKa3aHHEM COOTBETCTBYIOUIUX MTPU3HAKOB MO100US;

® peniaTh 3a/1a4 Ha MO0I00HbBIE TPEYTOJBHUKU C TIOMOIIBIO

CaMOCTOATENILHOTO TMOCTPOEHUS YEPTEKEH M HAXOXKIACHHS

MOJI00HBIX TPEYTOJIbHUKOB;

® popMyIUpOBaTh U JI0Ka3bIBATh TEOPEMY 00 OTHOILIEHUU
I0LAAEH MOJOOHBIX TPEYTOJIbHUKOB:

® [ [poBOIUTH TOKA3aTENbCTBA C UCIIOJIH30BAHUEM MPU3HAKOB

mo100ms;

® J{oka3bIBaTh TPH MPU3HAKA I0J00US TPEYTOJbHUKOB;

e HaxoauTh miomaay nof00HbIX GUryp.

[ToBTOpeHue, o600IICHNE U
cUCTeMaTu3alysl 3HaHUH.
(4 yaca)

[ToBTOpEHME OCHOBHBIX MTOHSITHH U
METOJI0B KYpCOB 7 U 8 KJIacCOB,
00001IIeH1Ee 3HAHUH.

e Pemare 3a/1a4M Ha IOBTOPEHKE, WIUTIOCTPUPYIOLINE CBSI3H
MEXIy pa3IuYHbIMU YaCTSIMHU Kypca;

o [IpuMeHSTH MONyYeHHBIE 3HAHUS MPU PELICHUH
MPaKTUYECKUX 3a/a4.

TemaTnueckoe miiaHupoBaHue no kypcey «I'eomerpus»

9 kaacc (2 yaca B HeleJIl0, Bcero 68 yacon)
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Ha3Banmue pasaesia (TeMbl)
Kypca (44¢JI0 YacoB)

OcHOBHOE coep:KkaHue

OcHoOBHBIE BUIBI 1€ATEJILHOCTH 00y4AIOIIMXCS

[TotoOHBIE TPEYTONIBHUKH
(oxoHuanwue). (6 yacon)

CHHyC, KOCHHYC, TaHT€HC OCTpPOIO
yria IPSIMOYTOJIBHOTO
TPEYTrOJIbHUKA. OcHoBHOE
TPUTOHOMETPUUYECKOE TOXKJIECTBO.
TpuronomeTpuyeckue byHKIMH
yriaos 30° ,45° u 60°.

® (hopMyIHUPOBAThH ONPENCTICHUS TPUTOHOMETPUIECKUX
(GyHKIUI OCTPOTO yIiia,IPOBEPSITh KX KOPPEKTHOCTH;

® BBIBOJUTH TPUTOHOMETPUYECKHE COOTHOILICHHUS B
IIPSAIMOYT'OJIBHOM TPEYTIOJIbHUKE;

® 1CCJIEIOBATh COOTHOLIEHHUS MEXAY CTOPOHAMU B

MPSMOYTOJIBHBIX TPEYTOJIBHUKAX C yriIaMu B 45° n45°;

30° u 60°;

® LCI0JIb30BaTh (POPMYJIbI IPUBENECHHUS U OCHOBHOE
TPUTOHOMETPUYECKOE TOKIAECTBO ISl HAXOKICHUS
COOTHOILIEHUN MEXAY TPUTOHOMETPUUECKUMU
(GYHKIUSMU pa3IUYHbIX OCTPBIX YIJIOB;

® [IPUMEHSATH NOJYYEHHBIE 3HAHUS U YMEHHSI IPUPELIEHUN

MPAKTUYECKUX 3a]aY;
3HAKOMUTHCS C UCTOPUEU PA3BUTHS T€OMETPHUH.

OxpyxHOCTb. (184acoB)

B3auMHoe pacrionoxeHue
OKPYXHOCTH UIIPSMOIL.
KacarenbHas u cekymas k
OKPY>KHOCTH.

Brniucannbie U IEHTpaJIbHBIC YIIIHI,
YTOJIMEXKY KacaTeJIbHON U XOPJIOH.
VYriael MeXy XOpJaMu U
cekymumu. Teopema o
MPOU3BEAECHUN OTPE3KOB XOPJ,

e (hopMYyJIMPOBATh ONIPEACICHUS . OKPYKHOCTH, XOPbI,
JTHaMeTpa 1 KacaTeJIbHOM K OKPYKHOCTH;U3y4aTh UX
CBOWCTBA, MPU3HAKH, CTPOUTH YEPTEKU;

e (hopMyJIMPOBATh U JOKA3bIBATh TEOPEMBI: O CBOHCTBE
KacaTeIbHOM, O IPU3HAKE KacaTelIbHOM, 00 OTpe3Kax
KacaTeJIbHOM, TPOBEACHHBIX U3 OJHOWTOYKHU;

® (GopMyIHpPOBATH OHITHUS TYyTH OKPYKHOCTH UTPATYCHOM

MepBbI TyTH OKPY>KHOCTH;
® (opMyJIMPOBATh ONPEACIICHUS LIECHTPATBHOTO U
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TEOPEMBI O ITPOU3BENCHUMN OTPEZKOB
CEKYILUX,TeopemMa O KBajapare
KacaTeJbHOM.

buccekrpuca u cepeiuHHBIN
MEPIICHINKYIISIPKAK
r€OMETPUYECKHE MECTA TOUEK.
OKpy»XHOCTb, BIMCaHHas B YTOJI.
BrincanHasu onvcanHas
OKPYKHOCTH TPEYTOJIbHUKA.
Bniucannbie n onucaHHbIe

BIIMCAHHOTO YIJIA,

paciio3HaBaTh Ha YCPTCIKAX U I/I306pa)KaTBI_[eHTpaJII>HbIC u

BIIMCAHHBIC YTJIBI;

[TogoGHBIE TPEYTOTBLHUKH
(oxoHuanwue). (6 yacoB)

YeThIPEXYTOJIbHUKU.

CuHyC, KOCHHYC, TQHI'€HC OCTPOTO
yria IPSIMOYTOJIBHOTO
TPEYTOJIbHUKA. OcHoBHOE
TPUTOHOMETPUUYECKOE  TOXAECTBO.
Tpuronomerpuueckue byHKIIMN

yrnos 30°,45° u 60°.

(bopMyIMPOBATH ONPEIEICHHS TPUTOHOMETPUUYECKUX
(G yHKIUI OCTPOTO yIJIa,MPOBEPSTH UX KOPPEKTHOCTH;
BBIBOJIUTH TPUTOHOMETPHUYECKUE COOTHOIIICHUS B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE;

HCCIIEI0BATh COOTHOIIEHUSI MEXK]ly CTOPOHAMHU B
MPSIMOYTOJIBHBIX TPEYTOJIBHUKAX C yTriIaMu B 45° u45°;
30° u 60°;

HCIIOJIB30BaTh (DOPMYJIbI MPUBEACHUS U OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO ISl HAXOXKICHUS
COOTHOILICHUN MEXAY TPUTOHOMETPUIECKUMU
(GYHKITUSAMH pa3IUYHBIX OCTPBIX YTJIOB;

MPUMEHSITH IMOJyYCHHbIE 3HAHUS K YMEHUS TPUPEILICHUU
MPAKTUYECKUX 33/1a4.
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Oxpy>kHOCTb. (184acoB)

B3anmHoe pacnionoxenue
OKPYXHOCTH UITPSMOH.
KacarenpHas u cexymas k
OKPY>KHOCTH.

BrniucanHble U IEHTPAJIbHBIE YIIIHI,
YTOJIMEXKAY KacaTeIbHOM U XOPIOH.
YTrael MEeXy XOpAamMu U
cekymuMu. Teopema o
MPOM3BEICHUN OTPE3KOB XOP/I,
TEOPEMBI O TPOU3BEICHUN OTPE3KOB
CEKYILUX,TeopemMa O KBaJapare
KacaTeJIbHOM.

buccexrpuca u cepeInHHBIN
MIEPIICHINKYIISIPKAK
F€OMETPUYECKUE MECTA TOUEK.
OKpy>KHOCTb, BIUCAHHAS B yTOJL.
Brnincannasm onucannas
OKPYXHOCTH TPEYTOJbHUKA.
Bniucannbie n onucaHHbIe
YETBIPEXYTOJIbHUKH.

® (GopMyIHPOBATH ONPEACICHUS . OKPYKHOCTH, XOP/IHI,
JMaMETpa U KacaTebHON K OKPY>KHOCTH;U3y4aTh UX
CBOMCTBa, MPU3HAKH, CTPOUTH YEPTEKU;

e (hopMyJIMPOBaTh U JOKA3bIBaTh TEOPEMBI: O CBOHCTBE
KacaTeIbHOM, O IPU3HAKE KacaTeIbHOM, 00 OTpe3Kax
KacaTeJIbHOM, MPOBEICHHBIX U3 OJHON TOUYKH;

® (hopMyJIMPOBATh MOHATUS AYTH OKPY>KHOCTH UTPATyCHOM
MEPBI IYTH OKPY>KHOCTH;

e (hopMyIUpOBaTh OMPEACIICHUS LICHTPAIBHOTO U
BIIMCAHHOTO YIJIA;

pacro3HaBaTh Ha YepTexKax U U300pakaThlICHTPATbHBIC U
BIIMCAHHBIC YTJIbI,

Bekropsl. (16 yacon)

[Tonsitue BexkTopa. JnuHa (Moayb)
BEKTOpa. PaBeHCTBO BEKTOPOB.
OTknabIBaHUE BEKTOPAOT JaHHOM
Touku. Cro’keHue 1 BHIYUTaHHE
BEKTOPOB. Y MHOKEHHE BEKTOpa Ha

e (GopMyIHpPOBATH ONIPENCICHUS U UILTFOCTPUPOBATH
MOHSTUS BEKTOPA, €r0 JITTMHBI (MOIYJIs),
COHAITPABJICHHBIX U IPOTUBOMOJIOAKHO HAITPABIECHHBIX
BEKTOPOB, KOJUIMHEAPHBIX U PABHBIXBEKTOPOB, HYJIEBOTO
BEKTOpPA; UCMOJIb30BaTh BEKTOPHI KaK HAIIPABJICHHBIE
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yucio. [ [pumenenne BEKTOpoB K
PELICHUIO 3a1a4.

OTPE3KH, UCCIIEIOBATh TEOMETPUUECKUM (TIEpEMEILICHHE)
U pU3NYECKul (Crjia) CMBICIBIBEKTOPOB;

® 11300paXkaTh BEKTOPHI 3aJaHHON JUTMHBI, 33JJAHHOTO
HalpaBJIeHUs, U300paKalOT COHAIIPABJICHHBIE,
IIPOTUBOIIOJIOKHO HAIIPABJICHHBIE, KOJUIMHEAPHBIE U
paBHBIE BEKTOPBIL;

® 3HATh ONPEJIETIECHUSI CyMMbI U PA3HOCTH BEKTOPOB,
YMHOKEHHSI BEKTOpa Ha YUCJIO; UCCIEA0BATh, B TOM
YHCJIE C MOMOIIBIO U(POBBIX PECYPCOB,
reOMETPUUYECKUN U PUZNYECKUI CMBICIIBI 3TUX
oIeparuim;

® (QopMyIMpOBaTh U JOKA3BIBATh C IOMOIBIO BEKTOPOB
TEOPEMY O CPEIHEN JIMHUH TPAICLH;

® pellaTh 33/1a4M Ha 1I0Ka3aTeIbCTBO U MOCTPOEHUE,
UCIIOJIb3Ysl U3YUYEHHBIE YTBEPKIACHUS U IPABUIIA;

3HAKOMUTBCS C HCTOPUEHN Pa3BUTHS TEOMETPHUH

Meton koopauHar. (224aca)

Pasnoxxenne BekTOpa 1O JABYM

HEKOJUIMHEAPHBIM BEKTOpaM.

Koopaunatel BekTopa.

CBs3p  MEXIy KOOpAMHATaMu
BEKTOpa MKOOPIMHATAMU

€ro KOHIIa ¥ HayaJa.

[Ipocrenimme 3am1auu B

KOOpAWHATAX. Y paBHEHUE

OKPYKHOCTH U IpsIMOM. B3auMHoe

® DACKJIabIBaTh BEKTOP MO JBYM HEKOJUIMHEAPHBIM
BEKTOpaM;
® OOBSACHATH U WUTIOCTPUPOBATH MOHATHUS MPAMOYTOIBHOM
CUCTEMBI KOOPJAMHAT, KOOPAUHAT TOYKH, KOOPAMHATHBIX
BEKTOPOB M KOOPJAMHAT BEKTOPA;
® pelmarb 3a4a4d  Ha  JEWCTBUSA C  BEKTOpaMu B
KOOp/JIMHATAX;
BBIBOJUTh W TMPUMEHATH MPU PEHIeHUH 3aaad (opMyJibl
KOOPAUHAT CEPEIMHBI OTPE3KA, PACCTOSHUS MEXKILY ABYMS
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Merton KOOpJAWHAT TpHU
penieHuu

TOYKaMH, JJIINHBI

[ToBTOpEHuUe, 00001ICHNE U
CHCTEMAaTH3ALs
3HaHMi1.(64acoB)

[ToBTOpEHME OCHOBHBIX IMIOHATUN U
METOJIOBKYPCOB 8 U 9 KJ1accoB,
0000111eHE 3HAHUI

BBIBOJUTH YpPaBHEHUE MPSMOU U OKPY>KHOCTH;
BBIJICJISITh TOJIHBIN KBaJpaT JJis HAXOXKACHUS LEHTpa U
paanyca OKpY>KHOCTH 10 €€ ypaBHEHHUIO;

® pemarh 33Ja4d Ha HAXOXKJICHHE TOYEK IIEPECEUCHHUS
MPSIMBIX U OKPY>KHOCTEHN € TOMOILIBIOMETOIa KOOPAUHAT;

® JCIOJB30BaTh CBOMCTBa yrjoBoro koddduunenra
OpsAMOM IIpU  PELICHWH 337ad, I OIpPEACIICHHUS
PacoJIOKEHUS IPSIMON;

® JCCIIEIOBaTh, B TOM 4YHCJIE C IMOMOMIIbIO HUMPOBBIX
peCypcoB, Ciay4yad B3aUMHOIO PACHOJOXKEHHS JIBYX
OKPY>KHOCTEM;

® pellaTh 33J1a4M, CBSI3aHHBIE C TOCTPOCHUEMOKPYKHOCTEN
U KacaTeJIbHbIX K HUM;

® [IPUMEHATH KOOPAUHATHI IIPU PELIEHUH T€OMETPUUECKUX
u MPAKTUYECKUX 3azad, TUISL OCTPOEHUS
MaTEeMaTUYeCKUX MOJIeJiel peajbHbIX 3a1ay («MeToj
KOOPJAUHATY);

® [I0JIb30BaThbCAd JUIsl TOCTPOCHHUSI W UCCIEIOBAHMM
M(POBBIMU pECypCaMu;

3HAKOMUTBCS C HCTOPUEHN Pa3BUTHS TEOMETPHH.

TemaTnyeckoe uIaHupoBaHue Mo yueoHomy kypcey «I'eomerpus»
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10 knacc (2 yaca B He/les110, Bcero 684uacoB)

Ha3Banmue pa3jgesia (TeMbl)
Kypca (4McJI0 4acoB)

OcHoBHOe coaepkaHue

OcHoBHbBIE BHUADBI J€ATCJIBHOCTH oﬁyqamlunxm

CooTHOIIEHUST MEX Y
CropoHamu U yriaaMu
TpeyrojabpHuKa. CKaIIpHOE
IPOM3BEICHNE
BEKTOPOB.(244aca)

OmnpeneneHue TPUTOHOMETPUUECKUX
¢ynxumii  yrmos or 0° mo 180°.
KocuHyc 1 cHHYC IPSIMOTO ¥ TYIIOTO
yTJIa. Teopema
(O606mEnHas )Teopema
panuycom
OKpykHOCTH). Haxoxnenue amuH
BEJIMYUH  YIJIOB

KOCHHYCOB.
CHUHYCOB(C
OIMCAaHHOU

CTOPOH U
TPEyroJapHUKOB. Popmysa riomagn
TPEYroJIbHUKA Yepe3 BE CTOPOHBI U
YIOJI  MEXIYy dopmyna

IJIOIIAM YETBIPEXYTOIbHUKA YEPE3

HUMMU.

CIro JUMaroHajJin 1 yroja MCxiay HUMU.

[IpakTueckoe IIPUMEHEHUE
JIOKa3aHHBIX TEOPEM.

CkansipHoe IIPOU3BEICHNE
BEKTOPOB, ero MIPUMEHECHUE
HAaXOXXJCHUS  JUJIMH U YIJIOB.
Pemenune 3amadu  Cc  IIOMOIIBIO

BEKTOpOB. [IpuMeHeHue BEKTOPOB

AJi1 pCICHUA 3a/la4 KMHCMATHUKU U

® (hopMynupoBaTh OTpeIeIeHUS TPUTOHOMETPHUIECKUX

GYHKIIUN TYyTBIX U TIPSIMBIX YTJIOB;

® BBIBOJIUTH TEOPEMY KOCUHYCOB U TEOPEMY CUHYCOB(C

pagnycoM OMMCAaHHON OKPY)KHOCTH);

® peIIaTh TPEYTOJIbHUKH;

® pelIaTh NPAKTUYECKUE 3a/1a4H, CBOJSIINECS K
HaXO0KJICHHUIO

PA3JIMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA;

® ICII0JIb30BaTh CKAISIPHOE ITPOU3BEICHUE BEKTOPOB,
BBIBOJUTH

€ro OCHOBHEBIEC CBOMCTBA;

® BriunciATe CyMMy, pa3HOCTD U CKAIIPHOE POU3BEICHHE

BCKTOPOB B KOOpAMWHATAX,

® [[puMeHSTh CKATISIPHOE TPOU3BEACHUE JIISI HAXOXKICHUS

AJIMH U YTJIOB,

L HpI/IMeHﬂTB BCKTOPLI JJIA pCIICHUA 3a/1a41 KHHEMATHUKH U

MEXaHUKH.
3HAKOMUTBCS C UCTOPUEN Pa3BUTHS T€OMETPHH.
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MCXaHUKH.

[IpaBunbHBIE
MHOTOYTOJIbHUK. JlJINHA
OKPYKHOCTH U IIJIOIIAb

HpaBI/IHBHBIe MHOTOYT'OJIbHUKH,
BBIYHCJIICHHUC Hux OJICMCHTOB.
OKpY)KHOCTI), OIIMCaHHas1 OKOJIO

o OopMynIUpOBaTh ONPEICIICHUE NPABUIBHBIX
MHOT'OYT'OJIbHUKOB,
Haxonute ux anemeHTsl;

Kpyra. PaBUIBLHOTO MHOTOYTOJIbHUKA. | ® MOJIb30BATHCS MOHATHUEM JITTUHBI OKPYKHOCTH, BBEIEHHBIM
(204acoB) OKpyXHOCTb, BIIMCaHHAs B c
IPaBUJIbHBIM MHOTOYTOJIbHUK. MOMOILBIO TPABUJIBHBIX MHOTOYTOJIbHUKOB, OIIPEACIIATh
[Toctpoenue MPABWIBHBIX | YUCIIOT, JJIMHY JYTH U PaIMaHHYIO MEpY YIJIa;
MHOTOYTOJIBHUKOB. Ywucio 7 u | @ Pemars 3a1a4u Ha HOCTPOCHUE ITPaBUIIBHBIX
JUTMHA OKPY>KHOCTH. Jnuna MHOT'OYT'OJIbHUKOB,
OKPY>KHOCTH M JAYI'M OKPYKHOCTH. | B TOM YHCJI€ C TOMOIIbIO LIU(PPOBBIX PECYPCOB;
[Inomane kpyra u ero 3aeMeHTOB | ® OmnpenensTh MIOMAb Kpyra;
(cexTopa U CerMeHTa). ® BuiBouTH opMyIibl (B rpagyCHOM U palMaHHON Mepe)
Breruucnenne — miomanen  guryp, JUISL UTAH TyT, TUIOIIAJEH CEKTOPOB U CETMEHTOB;
BKJIFOYAIOIIUX 3JI€MEHTHI KpyTa. ® BuIyuciaTh miomaay Guryp, BKIOYAIOIUX 3J1E€MEHT
OKPY>KHOCTH (Kpyra);
HAXOJUTh TUIOUIAM B 33/1a4axX pealbHOU XKU3HU;
JIBroKeHus [ToHsiTHEe O NBMIKEHWUU IUIOCKOCTH .| ® Paz0bupars  mpuMepsl, WUTIOCTPUPYIOIIUME  TOHSTHS

IJIOCKOCTH.(84acoB)

[TapajutenbHBIN TIEPEHOC, TOBOPOT U
cummeTpusi. Ocu M IEHTpHI
CUMMETPUH.
[Ipocreimme NpUMEHEHUS IBUKECHHUN
B PEILICHUU 3a7a4.

JIBUKEHHUS, IEHTPOU CUMMETPUH;
® (hopMyIUPOBATh ONPEACIICHUS MapaIETLHOTO TIEPeHOCa,
IIOBOPOTa U OCEBOM CHUMMETPHHU; BBIBOJAUTH X CBOWCTBA,
HaXOJIUTh HEIOJIBM)KHBIC TOUKH;
HaXOJUTh LICHTPHI U OCH CUMMETPHUI IPOCTEUIINX PUryp;
® [IPUMEHSITh NapaJJIeIbHbIA IEPEHOC U CUMMETPHIO TIPU
pEIICHNN TeOMETPUYECKUX 3a/1a4 (pa30upaTh IpUMEpPHI);
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® 1ICII0JIb30BATh
(G POBBIE PECyPCHI

1 ITOCTPOCHMA Hn HCCICAOBAHUA

IToBTOpEHHE,
000011IeHIE,

CHUCTEMATHU3aNN 3HAHUH.

(169acoB)

[ToBTOpEHME OCHOBHBIX MOHITUN U

METOJIOB  KypcoB7—9  KJIaccos,
o0o0menne W  CcHUCTEMaTH3aIus
3HAHUM. [Ipocreiimme

reoOMeTpUUYecKre (PUrypol U Ux
CBONCTBA. N3mepenue
F€OMETPUYECKUX BEJINYMH.
TpeyroJibHUKWU. [TapamienbHbIE

U NEPHEHIUKYISIPHBIE MPSMBIE.
OKpy>KHOCTB 51 KpYT.

['eomeTprueckre NoCTpOEHUs. Y TIIbI

B OKpPYXHOCTH. Brnucanuele wu

OIMCaHHbIE OKPY>KHOCTH
MHOTOyrojibHukoB.  Ilpsamas u
OKPY>KHOCTb. UeTbIpEXYTOIbHUKH.
Brincanusie u OIMCaHHbIE
YETHIPEX YT OJIbHUKH. Teopema
[Tudaropa U Hayajia
TpUroHoMeTpuu. Pemenne oOmmx
TPEYTrOJIbHUKOB.

[IpaBuiibHBIE MHOTOYTOJIbHUKH.

[IpeobOpazoBanus MJIOCKOCTH.

e OnepupoBarh MOHATUAMU: PUTYpa, TOUKA, IpsiMasi, yrod,

MHOTOYTOJIbHUK, paBHOOCAPEHHBIH UM  PaBHOCTOPOHHUM

TPEYTOJIBHUKH, TPSIMOYTOJBHBIA TPEYroJbHUK, MEINaHa,
OmCcceKkTprca M BBICOTA TPEYTOJIbHHUKA, MapajlieiorpamM,
pomo,

IPSIMOYTOJILHUK,  KBaJpar,

PaBCHCTBO u

TparneIus;
mogooue

OKPY>KHOCTb,
KacaTelbHasl, dburyp,
TPEYTOJIBbHUKOB; MAPaJIEIbHOCTh U

NEPNEHANKYIIIPHOCTh MPSMBIX, YIOJd MEXAY IPSIMbIMU,
CUMMETpPHUS

OTHOCUTEIILHO TOYKHM M TIPSMOM; JUIMHA, PACCTOSIHUE,
BEJIMYMHA

yTJia, IJI0IIA /b, IEPUMETP;

® 1ICTIOJIb30BaTh (POPMYyIIbL: IEpUMETpa TUIOIIATN

MHOT'OYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH U IUIOIIAJAN KpyTa,

00BEMa MPSMOYTOJIBHOTO MapalieTenuIesa;

® OIECpUPOBATH MOHATUIMU: MPAMOYTOJIbHASI CUCTEMA

KOOpJIUHAT,

MNpCACTABJICHUA JAHHBIX U PCIIICHUA 3a/lad, B TOM YHUCJIC U3

BEKTOp; HCHOJIb30BaTh O3TWU TOHATHS JUIA
JIPYTUX y4eOHBIX MPEIMETOB;

e Pemars 3a1aun Ha MIOBTOPEHUE OCHOBHBIX MOHSTHM,
WJUTFOCTPALIMIO CBA3EH MEXIY Pa3JIMYHBIMU YaCTSAMHM Kypca;
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Hemwxenusi. Ilomobue. Cummerpusi.
[Inomans. BerunciaeHue Mmiomaacu.
[Tmomanu MOJI00HBIX buryp
JlexapToBbI KOOPAMHATHI Ha

IIJTTOCKOCTH. BeKTOpLI Ha IINIOCKOCTH.

e BriOupath MeTOJ 17151 pEIICHUS 3a]1a4H;
pelIaTh 3a1a4 U3 NOBCEIHEBHOW KU3HM.

TeMmaTH4ueckKoe INIAHUPOBAHUE ITO IPEAMETY: «BepOHTHOCTL H CTAaTHCTHKA» 8 KJjacc

Ha3zBanmue pa3jaesia (TemMbl)
Kypca (4McJI0 4acoB)

OcHoBHOE€ Coacpranue

OcHoBHbIE BHUADBI J€ATCJIBHOCTH oﬁyqammnxm

IIpencraBnenue
JTaHHBIX.(74.)

[lpencraBneHre JaHHBIX B BHIE
TaOIHII,

auarpamm,rpapukoB.3arnoIHeHUETa
JIMIL,YTEeHUEUTIOCTPOCHUEAarpaMM(C
TOJIOMKOBBIX(CTOJIOUYATHIX ) U
KpyToBbIX).UTeHune rpaduxos
peasibHBIX MpoleccoB. V3BneueHue
uH(popMaIUu U3 AUarpaMM U TabJull,
UCTIOJIb30BAHUE M HMHTEPIIpETaIus

JaHHbIX.

e OcBauBaTh CrOCOOBI MPEICTABIECHUS CTATUCTUYECKUX
JAHHBIX W YHUCJIOBBIX MAaCCHMBOB C MOMOUIBIO TaOIMI] U
IarpamMM C UCIIOJb30BAaHUEM AKTYyallbHBIX M BaXXHBIX
JTaHHBIX(JIeMorpaduuecKreTaHHbIE, IPOU3BOICTBOIPOMBIIILIT

€HHOMHCEThCKOX 03 CTBEHHONIPOYKIINU,00111ECTBEHHBICH

PUPOTHBICSBICHUA );
e II3yyath  MeTroAbl  paboOThl ¢  TaONMYHBIMH U
rpagu4eCcKuMu
NPEACTABIICHUSMM  JTaHHBIX B XOJE  NPAKTHYCCKUX

paboTt(cocTaBieHre TaOIUI] H TOCTPOSHUE JUArpaMMm

[Tpaktrueckas padbota « TaOauIBD». OTrPaHUYEHHO).
[IpakTuueckass  pabota
«JlmarpaMmsI».
OnucarenbHas OnucarenbHas CTAaTHCTHUKA! e OcBauBaTh NOHATHUS: YUCIOBOK Habop, Mepa

craTucTuka.(84.)

cpenHee apudMeTUyecKoe, MeAraHa,

LenTpanbHO TEHAEHIIMU (MEpaLEHTPa), B TOM YHCIIe
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pa3Max, HanOoJblllee U HAaNMEHbIIIEe
3HaUYCHUsA HAaOOpa YUCIIOBBIX JTAHHBIX.
[IpuMepsl CilydailHOW W3MEHYMBOCTH.
[IpakTuueckas pabora
«CpenHrEe3HAYEHUS».

cpenHee apu(pMETHICCKOE, MEIUaHa,

® OIIMCHIBATh CTATUCTUYECKHUE JAHHBIE C ITIOMOIIBIO

Cpennero apupMeTHUeCKOT0 U MEIMaHbI; peliaTh 3a/1auu;

® K3ydYaTh CBOMCTBA CPEIHUX B X0JI€ MTPAKTUYECKUX padoOT

® 0CBaMBaTh MOHATHA: HANOOJIbIIEE U HANMEHBIIIEE

3Ha4YeHUsl YUCIOBOTO MAacCUBa, pa3Max;

e PaGoTaTh C HE3HAKOMBIMH CIIOBAMH M TEPMHUHAMH,

[Tomy4yaTe AOMOTHUTEIBHBIE CBEICHUS 00 OKPYKAIOIIEM

MUDpE;

e llHTeprpeTHpOoBaTh MOJYUCHHBIC B X0OJIC PEIICHUS 3aa4H

JTAHHBIE;

e [IpuMeHATP TONMy4YEHHBIC 3HAHWS [UIS OINHCAHUSA W
aHajm3a

OOBEKTOB U SBJICHUI OKPYKAOIIETO MUPA;

e Pemath 3a7a4u Ha BEIOOP CITOco0a ONMMCAHUs JaHHBIX B

COOTBCTCTBHUHU C HpHpOI[Oﬁ JaHHBIX W OCJIIMU UCCIICAOBAHUA.

BepostHocTh W 4acToTa

CIIy4aitHOTO COOBITHS.(44.)

I'pad pebpo. Crenenn

BepinHbl. Yucno pédep u cymmapHas

,BEpIIVHA,

CTeNeHb BeplMH. llpencraBienue o
rpada.  LlenuuIMKIbL.
rpadax. OO6xom rpada
(OunepoBnyTh). IlpencraBienue o006

CBA3HOCTHU
I[Ilytu B

opueHTUpoBaHHOM Tpade. Pemenue
3a/1a4 ¢ MOMOIIIBI0 rpadoB.

e (OcBauBaTh NMOHATUSA: CIyYalHBIN OIBIT U CIyYalHOE

COOBITHE, MAJIOBEPOATHOE W TIPAKTHYECKHA JOCTOBEPHOE

cOOBITHC;

® 13y4yaTh 3HAYMMOCTh MAJIOBEPOSITHBIX  COOBITUH B
IPUPOJIC

N oOmecTtBe Ha BaKHBIX MpUMepax (aBapuu, HECUACTHHIC
Cllydad, 3alluTa TNEpPCOHATBHON WH(GOpMaluu, mepenava
JAHHBIX );

® 113y4aTh POJIb KIACCHUECKUX BEPOSITHOCTHBIX MOIEIIEH
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(MOHeTa, urpajibHasi KOCTh)B TEOPUHU BEPOSTHOCTEH;
® HaOII0JaTh U U3y4YaTh YACTOTY COOBITUI B MPOCTHIX
AKCIIEPUMEHTAaxX B XO/I€ MPAKTHYECKOU pabOTHI.

O06o0menue,
KOHTPOJIb.(54.)

[IpencraBiacHuE JIAHHBIX.
OnucarenpHas
CTATUCTHKA. BeposTHOCTB

CITy4aifHOTO COOBITHS

® [[OBTOpSITH M3YUYEHHOE U BBICTPauBaTh CUCTEMY
3HAHUM;
e Pemare 3a1auu Ha NIPEACTABICHUE U ONUCAHNE JJAHHBIX C
ITOMOIIBIO U3YYEHHBIX XapaKTEPUCTHK;
® 00CyXaaTh IPUMEPHI CITYYalHBIX COOBITHH,
MaJIOBEPOSITHBIX U IMTPAKTUYECKU JOCTOBEPHBIX CIyYaUHBIX
COOBITUM ,UX POJIU B IPUPOJIC U )KU3HU YETIOBEKA.

TemaTuuyeckoe nNJaHUPoOBaHMe MO NMpeaMeTy «BeposiTHOCTB U cTaTHCTHKA» 9 Ki1ace

HazBanmue pa3jaesa (TemMbl)
Kypca (4ucJI0 4acoB)

OcHoBHOe coepkaHne

OcHOBHbBIE BU/IBI 1€ATEJILHOCTH 00y4AIOIIMXCS

[ToBTOpEHUME Kypca 8 kiiacca.
(44.)

[IpencraBienne  TaHHBIX
BHJI€ TAOJIHII,

rpauKoB.

B
JIarpamm,

MOBTOPSTH U3YYEHHOE U BBICTPANBATh CUCTEMY 3HAHU;
pelIaTe 3a1a4u Ha MPEICTaBICHUE U ONMCAHUE TaHHBIX
C MTOMOIIBIO U3YYEHHBIX XapaKTEPUCTHUK;

® pemaTh 3aJadyd Ha MOPEACTABICHUE TPYNIMUPOBAHHBIX
JIAHHBIX Y OMMCAHUE CIIYYaHOW U3MEHUYMBOCTH,
pelIaTh 331a4i Ha OMPEACTICHUE YaCTOThI CITyYaHBIX
COOBITHH, MPUBOUTH TPUMEPHI CITYJalHBIX COOBITUH,

MAJIOBEPOSITHBIX U MPAKTHYECKH IOCTOBEPHBIX CIIYYaWHBIX

COOBITHH, UX POJIU B MPUPOJIC U )KU3HUIETIOBEKA.
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OnucarenpHasicTaTUCTHKA. | MI3MepeHne paccenBaHUsl JaHHBIX. OCBaMBaTh TOHATHUSA: JUCIEPCHS W  CTAHIAPTHOE
PaccenBanue nanubix. (4 4.) | ducnepcuss u CTaHJApTHOE OTKJIOHEHHWE, HCIIOJIb30BaTh JTH XapPAKTEPUCTUKH JUIS
OTKJIOHEHME  YHCJIOBBIX  HAOOpPOB. ONMCaHMs PACCEUBAHUS JaHHBIX;
JlnarpamMmMa pacceuBaHHUs. BBIIBUTAaTh THIOTE3bl OO0 OTCYTCTBUM WM HaJIUYUU
CBSI3U 10 JUarpaMMaM pacCEenBaHUs;
paccMaTpuBaTh IPUMEPBI JUarpaMM PacCEUBAHMSL.
MuosxecTBa. (4 4.) MHoXkecCTBO, AJIIEMEHT OCBaMBaTh MTOHATHS: MHOXKECTBO, DJIEMEHT MHOYKECTBA,
MHOYECTBA, IIOJIMHOKECTBO;
noaMHOXkecTBo.  Omepannu  Hax BBIITOJIHATD ONepaLnn HaJ MHOECTBAMH:
MHOYECTBAMM: 00bEeIMHEHHUE, o0beIMHEHNE, IEpEeCcCeUEHUE, JOTIOTHEHHE;

nepecedeHue, nonojaHeHue. CBoncTnra
omnepanuii HaJi MHOKECTBAMMU:
MIEPEMECTUTEIBHOE,
coueTaTebHoe,
pacnpeienuTeNbHOE,
BKJIIOUECHUS.

HCITIOJIBb30BaTh CBOMCTBA: MEPEMECTUTCIIBHOC,
COUYCTATCIBbHOC, PpACIIPCACIINTCIbHOC, BKIIFOYCHH,

UCIIOJIb30BaTh rpaduyecKoe MpeCTaBICHUE MHOMKECTB.

BeposiTHOCT  CITy4aiiHOTO

cooObITHs. (6 4.)

DneMeHTapHbIe COOBITUS CIYyYalHOTO

OTIBITA. Cnyuaitabie COOBITHS.
BepostHOCTH COOBITHIA.

OMBITHI c PaBHOBO3MOKHBIMU
DJIEMEHTaPHBIMU COOBITUSIMH.

Cnyuaiinbiii  BeIOOp. CBSI3b  MeEXIy

MAJIOBEPOSITHBIMH U MPAKTHYCCKH
JIOCTOBEPHBIMHU COOBITUSIMU B
npupoje, o0OmecTBE HW  Hayke.

OCBaMBaTh  TMOHATHS:  JJIEMEHTApHOE  COOBITHE,
cily4aiiHoe coObITHE KakK COBOKYITHOCTb
0J1aronpUsITCTBYIOLIUX 3JIEMEHTAPHBIX COOBITHUH,

PABHOBO3MOYKHBIE DJIEMEHTAPHBIC COOBITHS;

periaTh 3a/1a4i Ha BHIYMCIICHHE BEPOSTHOCTEH COOBITHI
IO BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITHI CIyyailHOTO
OIBITA;

pelaTth 3aJa4u Ha BBIYUCIICHUE BEPOSITHOCTEN COOBITHIA
B OIBITaX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMHU
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[Ipaktnueckas pabora «OmnbITE €

PaBHOBO3MOKXHBIMH 3JICMCHTAPHBIMU

CO6BITI/IHMI/I, B TOM 9HUCJIC C IOMOIIBIO KOMIIBIOTCPA,
IMPpOBOAHUTL W H3Yy4YaTb OIIBITBI C PABHOBO3MOXHBIMHU

COOBITUSMID. AJIEMEHTAPHBIMU ~ COOBITUSAMU  (C  UCIOJB30BaHUEM
MOHET, UTPABHBIX KOCTEH, NPYTUX MOJAENEeH) B XOAe
IPAaKTHYECKON pabOoTHI.
Beenenue B Hepeso. OCBaMBaTh TOHATHA: JIEPEBO Kak Tpad Oe3 IuKIia,
TEOPUIO rpados.(4 4.) CBoOIICTBA IEPEBBHEB: BHCSYas BeplInHa (JIUCT), BETBb JIEPEBa, MyTh B JIEPEBE,

€IMHCTBEHHOCTh MyTH,
CYILIECTBOBAHHE BUCSYEH BEPUIUHBI,
CBS3b MEXIY YHCJIOM BEpIIMH U
yucioM pedep. [IpaBmino ymMHOKEHUS.

Pemenne 3a1au ¢ momoiipio rpados.

UaMETp IEPEBA;
HN3ydaTb CBOMCTBa ACpCBa: CYIICCTBOBAHUC BHUCSYEN
MEXIy JAByMs
BCpHIMHAMHA, CBA3b MCKAY YHMCIOM BCPIONMH W YHUCIOM
p&oep;

pemarh 3aJa4d HAa IMOUCK W IEPEYUCIEHUE IyTEH B

BCPUINHBI, CAUMHCTBCHHOCTb IIYTH

JICpPEeBE, OIpPEACIICHHE 4YHCIa BEpIIMH WK peédep B
nepeBe, 00X01 OMHAPHOTO JEPEeBa, B TOM YHUCIIE C
IPUMEHEHHEM MpaBUiia YMHOKCHUS.

Cayuaitasie coobiTHs. (8 .)

[TpoTHBOMOMIOKHBIE ~ COOBITHS.
Juarpamma Ditnepa. O0beuHeHne
U TIepeceueHne COOBITUH.
HecoBmectHbie coobiTus. Dopmyna
CJIOYKEHUS BEPOATHOCTEM. Y CIIOBHAS
BEPOSITHOCTH. [ [paBuiio yMmHOXKEHUSI.
HezaBucumeblie coObITHS.
[Ipencragienue 3xciepuMeHTa B

BHUJE nepeBa. Pemenue 3amad Ha

COOBITHSI, OTEpallui Haa COOBITHUSIMU, OOBEAMHEHUE U
nepecedyeHne coObITUM, nuarpamma Jumepa (Diinepa—
BenHa), coBMecTHBIE 1 HECOBMECTHBIE COOBITHS;
U3y4yaTb TEOPEMbI O BEPOATHOCTH OOBEIUMHEHUS NBYX
coObITHH (POPMYIIBI CIOKEHUSI BEPOSITHOCTEN );

pemaTth 3a7adyd, B TOM YHUCJIE TEKCTOBbIE 3aJayd Ha
onpeaeneHue BEPOSITHOCTEN 00beIMHEHUS u
nepecevyeHusi COObITHI C TOMOIIBIO YUCIOBOU MPSIMOH,

auarpamm Jiiepa, popMyJibl CI0XKEHUS BEPOSTHOCTEH;
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HAaXOXJICHUE BEPOSITHOCTEU C
MOMOIIBIO JIEPEBa CIyYaANHOIO
AKCIIEPUMEHTA, TUarpaMm Diliepa.

OCBaMBaTh TTOHSTHS: MIPaBUIIO YMHOXEHUS
BEPOSITHOCTEU, YCJIOBHAs BEPOSITHOCTh, HE3aBUCHUMBIC
COOBITHSI IEPEBO CIIYYalHOTO OIBITA;

u3yyaTb  CBOWCTBa  (OmpeAeNiCHUs]))  HE3aBUCHUMBIX
COOBITHIA;

pemath 3aJadyd Ha ONPEACIICHHE M HCIOJb30BaHUE
HE3aBHCHUMBIX COOBITHI;

peliaTh 3aJa4v Ha MOUCK BEPOSITHOCTEH, B TOM YHCJIIC
YCIOBHBIX, C HCIOJIB30BAaHUEM JI€peBa CIy4ailHOIrO
OTIBITA.

O00061eHne, KOHTPOIIb. (4

q.)

IIpencraBnenue JAHHBIX.
OnucarenpHas cratuctuka. ['padsrl.
BeposiTHOCThCITy4aitHOTO COOBITHS.

MOBTOPSATH U3YYEHHOE U BBICTPANBATH CUCTEMY 3HAHUM;
peniaTh 3a7a4u Ha MPEJICTABICHUE U ONTUCAHUE JaHHBIX
C IOMOIIbIO U3YYEHHBIX XapaKTEPUCTHK;

pemiaTh 3a/1a4u ¢ MpuMeHeHneM rpadoB.

TemaTH4yeckoe NJIAHUPOBAHUE MO MaTeMaTHKe
KomnuectBo uacoB: Bcero 170 yacoB; B Heaeno 5 yacos

5 kJacc

Tema ypoka Koa-Bo
4acoB

Mdara nmo nuiany | Jlara ¢ak-as IMpumeyanue
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1 BBoanblii ypok 1 01.09.2023
[ToBTOpEHME TAOJINLIBI YMHOKEHUS

2 [Tpumeps! Ha BBIYUCICHHUS 1 04.09

§1. HatypajbHble yncia u mkajbl (21 4.)

3 [IpencraBienne 4rcI0BOi HH(DOPMAIUH B 1 05.09
TabyMIax

4 Perenne TekCcTOBBIX 3a7a4 1 06.09

5 Permenne npumepoB 1 3a1a4 1 07.09

6 [Hudpe! 1 yucna 1 08.09

7 UTeHrne MHOTO3HAYHBIX YUCET 1 11.09

8 3amnuce 4rcia B JECATUYHON CUCTEME 1 12.09

9 JIecTBHS ¢ MHOTO3HAUYHBIMHU YHCIAMHU 1 13.09

10 OTpe30k U ero JjIruHa 1 14.09

11 Jlomanasi. MHOTOYTOJIbHUK 1 15.09

12 [TnockocThb, mpsimast 1 18.09

13 Jlyu, yron 1 19.09

14 Pemrenne 3anau 1 20.09
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15 [Ixampl ¥ KOOPAMHATHBIN JTy4 21.09
16 Perrenne TeKCTOBBIX 3a1a4 22.09
17 CpaBHEHUE HATYPAJIBHBIX YHCEIT 25.09
18 CpaBHEHUE HAaTYpaJbHbIX, UCIIOIb3YS 26.09
KOOPJIUHATHBIN JTy4
19 Pemrenue 3amau 27.07
20 [IpencraBnenue uncioBoil nHGOpMaIuu B 28.09
CTOJIOUATHIX THarpaMmmax
21 Pazmmunbie crmocoObl 3anucy anuces 29.09
22 Pemenue 3aaau. [logroroBka K KOHTPOJIBHOM 02.10
pabote
23 KonTpoJasnasi padora Nel no Teme 03.10
«HaTtypajbHble YncIa U IKATIbD)
§2. Cii0:)keHue ¥ BBIYMTAHHE HATYPAJbHBIX Yyucea(134.)
24 JleicTBUE CIIOKEHUS 1 04.10
25 CBoiicTBa CIOKEHUSA 1 05.10
26 Pemenue npumepos u 3a1a4 1 06.10
27 JleiicTBHE BEIYMTAHUS 1 09.10
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28 CBoiiCcTBa BEIYMTAHUS 1 10.10
29 Pemienne npumepoB 1 3a1a4u 1 11.11
30 UucnoBble 1 OyKBEHHBIE BBIPAKCHUS 1 12.10
31 3anuch YKCIOBOTO BBIPAXKEHUS ITPU 1 13.10
pereHnn 3a1aq
32 3anuch CBOMCTB CII0KEHUS U BBIUUTAHUS 1 16.10
C IOMOUIBIO0 OYKB
33 YpaBHeHueE, onpeiesieHue 1 17 .10
34 Pemienne ypaBHeHUM 1 18.10
35 Pemienue 3a7a4 ¢ HOMOIIbIO YPaBHEHUH. 1 19.10
[ToaroroBka K KOHTPOJIBLHON padboTe
36 KonTpoJbHasi padora Ne2 no Teme 1 20.10
«CrnoxeHne  BBIYUTAHUE
HATYPAJbHBIX YHCE»
§3. YMHO:KeHMe U 1eJIeHHe HATYPAJbHBIX Yucen(244.)
37 JelicTBuE yMHOXEHUE 1 23.10
38 CBoiicTBa yMHOXKECHUS 1 24.10
39 Peliennie TeKCTOBBIX 3a/1a4 1 25.10
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40 JleiicTBHE eTIeHHe 26.10
41 CBoiicTBa eJIeHAA 27.10
42 Perrenne TeKCTOBBIX 3a1a4 06.11
43 JlenmeHune ¢ ocTaTKOM 07.11
44 Pemienune TekcToBBIX 3a1a4 08.11
45 VYrpoieHue BeipaxxeHun 10.11
46 PacnipenenutenbHOe CBONCTBO 13.11
YMHOKCHHSI M JISTICHUS
47 Perrenue TeKCTOBBIX 3a1a4 14.11
48 Petienuie nmpumepoB U 3a1a4u 15.11
49 [Topsinok nelcTBUI B BBIYMCIICHUSAX 16.11
50 Pemenue TekcTOBBIX 3a1a4 17.11
51 Pemenre npumepos u 3a1a4 20.11
52 [IpoBepounas pabota 23.10
53 CremneHb ¢ HaTypaIbHBIM I10Ka3aTEIEM 24.10
54 Pemenne npumepos u 3a1a4u 25.10
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55 JleauTenu u KpaTHBIC 26.10
56 Pemienne npumepoB 1 3a1a4u 27.10
57 [Ipu3HaKK IEeTMMOCTH 06.11
58 Pemienne npumepoB 1 3a1a4 07.11
59 O06o01maronuii ypok 1o Teme 08.11

"VMHOXeHHE U AeJIcHNuE uncel'.

[ToaroroBka K KOHTPOJBbHOM paboTe
60 KonTpoJasnasi padora Ne3 no teme 10.11

"YMHOKEHHE U JeJIeHue

HATYpPAJbHBIX Yucea"

§4. Ilnomaau u 00 bembl (144.)

61 DopMyibl 04.12
62 Hcnonb3oBanue GopMyi Ipu peiieHun 05.12

3aa4q
63 [Tnomane 06.12
64 dopMyiia mIoWAAU NPSAMOYTOJbHUKA 07.12
65 Envnaunier uamepenus miomaaen 08.12
66 Permrenne TekCTOBBIX 3a1a4 11.12
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67 [IpssMOYTOJIbHBIN TapaIICIICTTUIIC 1 12.12
68 Ky06 1 13.12
69 Pemrenne 3agau 1 14.12
70 OOBEMBI. 1 15.12
71 O0BEM PSIMOYTOJILHOTO 1 18.12
napasuiesenumnena
72 O0BEM KyOa 1 19.12
73 O6o6maronuii ypok mo teme "Ilmomamn 1 20.12
u 00béMbI". TloaroToBKa K KOHTPOJIBLHON
pabote
74 Konrpoasnasi pabora Ne4 no reme 1 21.12
"Ilnomaan 1 00LEMBI"
§5. O6bIkHOBEeHHBIE ApooH (45 u.)
75 OKpyX HOCTb, KPyT 1 22.12
76 [ap, muauHIp 1 25.12
77 Pemenne 3agau 1 26.12
78 Jonu u ngpodu 1 27.12
79 N3o0paxkenue n1pobdeit Ha KOOPAMHATHOM 1 28.12

99




JTyde

80 OOBIKHOBEHHBIE JPOOH 29.12
81 Perrenne TeKCTOBBIX 3a1a4 08.01.2024
82 Pemienne npumepoB 1 3a1a4 09.01
83 CpaBHeHnue apooeit 10.01
84 Pernrenne TeKCTOBBIX 3a1a4 11.01
85 Pemenune npumepoB u 3a1a4y 12.01
86 [IpaBunbHBIE U HEPABWIIbHBIC APOOU 15.01
87 Penrenne TeKCTOBBIX 3a1a4 16.01
88 Brruntanue qpo0eii ¢ 0JMHaKOBBIMU 17.01
3HaMEHATEISIMH
89 Crnoxxenne ApoOei ¢ OAMHAKOBBIMU 18.01
3HaMCHATEISIMH
90 Pemienne npumepoB 19.01
91 Perrenne TeKCTOBBIX 3a1a4 22.01
92 Pemienue ypaBHeHU ¢ 1poOSIMHU 23.01
93 Jlenenue HaTypabHBIX YUCET U IPOOH 24.01
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94 CBOMCTBO JI€JICHUSI CYMMBbI Ha YHCIIO 25.01

95 Perrenne TeKCTOBBIX 3a1a4 26.01

96 Pemenne npumepoB u 3aj1ay. 29.01
[ToaroToBKa K KOHTPOJIBHOU paboTe

97 Konrpoabnas padora Ne5 o reme 30.01
«O0BbIKHOBEHHBbIE TPOO»

98 CwmeniaHHble yncna 31.01

99 Brigenenue nenoit yactu u3 01.02
HeIpaBUJILHON Ipo0Ou

100 [IpencraBiieHre CMEIIAHHOTO YKCIia B 02.02
BHJIC HETIPABUJILHOM ApoOH

101 CrnokeHre CMEIaHHbIX YUCEIT 05.02

102 Brrantanue cMemaHHbIX YUCET 06.02

103 Perrenne TeKCTOBBIX 3a1a4 07.02

104 Pemenue npumepos u 3a1aq 08.02

105 Pemienue ypaBHeHun 09.02

106 OCHOBHOE CBOMCTBO JPOOH 12.02
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107 Permrenne TeKCTOBBIX 3a1a4 13.02

108 Pemienne npumepoB 1 3a1a4u 14.02

109 CoxkpariieHue apooeit 15.02

110 HecokpaTtumebie 1pobu 16.02

111 Pemenune npumepoB u 3a1a4y 19.02

112 [TpuBenenue qpobeit k 0omeMy 20.02
3HaMEHAaTeII0

113 Petiennie nmpuMepoB U 3a1a4u 21.02

114 Perrenue TeKCTOBBIX 3a1a4 22.02

115 CpaBHeHue ApoOeil ¢ pa3HbIMU 26.02
3HaMEHATEeJISIMH

116 Crnoxxenne AapoOeit ¢ pa3HbIMH 27.02
3HaMEHATEeJISIMH

117 Boruntanue nqpo6eit ¢ pasHbIMU 28.02
3HaMEHATEJSIMH

118 Pemenne npumepoB u 3a1a4 29.02

119 Pemenue TekcToBEIX 3a1a4. [loaroroska 01.03

K KOHTPOJBHOMN paboTe
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120 Kontpouabnasi pabota Ne6 no reme 1 04.03

"CmemaHHble yncjaa. OCHOBHoOe

CBOMCTBO apoou"

§6. lecaTuunnie gpoou. CiiokeHHe M BbIYMTAHUE JeCATUYHBIX Apodeit (124.)

121 JlecsiTuuHas 3anmuch apooei 1 05.03
122 Peuiennie npuMepoB 1 3a1a4u 1 06.03
123 CpaBHeHHE JECATHYHBIX IPOOEit 1 07.03
124 Pemenue npumepos u 3a1a4 1 11.03
125 CrnoxxeHue NeCSITHUYHBIX JpoOeit 1 12.03
126 Permenne npumepoB 1 3a1a4 1 13.03
127 Brruntanue necsITHIHBIX ApoOeit 1 14.03
128 Permenne npumepoB 1 3a1a4 1 15.03
129 Pelienrie TEKCTOBBIX 3a/1a4 1 25.03
130 OxpyrIieHue uncen 1 26.03
131 [Tpukuaka. [TonroToBka K KOHTPOIBHOM 1 27.03

pabote
132 Konrpoabnasi padora Ne7 mo teme 1 28.03

"CJ0’keHHue ¥ BBIYUTAHHUE
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AeCATUYHBIX Apodeit'
§5. YMHOKeHMe u qejieHHue JecATUHYHBIX qpooei (284.)
133 YMHOXKEHHE JeCATUYHBIX IpoOeit Ha 1 29.03
HaATypaJIbHOE YHCII0
134 YMHOXeHHE necaTHIHbIX apooeit Ha 10,100, 1 01.04
1000 u T.11.
135 Pemenune npumepoB u 3a1a4y 1 02.04
136 Jlenenuie necaTUYHBIX IpoOel Ha HaTypalibHOE 1 03.04
YHCIIO
137 Pemienue npumepoB u 3a1a4u 1 04.04
138 Henenue necsatuunoit npoou wa 10,100, 1000 1 05.04
U T.]I.
139 Pemenue npumepoB u 3a1a4y 1 08.04
140 Pemenue ypaBHeHMit 1 09.04
141 Pemrenne TekCTOBBIX 3ama4 1 10.04
142 YMHOKEHUE Ha AECITUYHYIO IpOOb 1 11.04
143 YMmuoxenue Ha 0,1; 0,01; 0,001 u T.71. 1 12.04
144 Perienrie nmpumepoB 1 3a1a4u 1 15.04
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145 Permrenne TeKCTOBBIX 3a1a4 16.04
146 Jlenenue Ha AECATUYHYIO APOOH 17.04
147 AJITOPUTM JIeJICHHS Ha JIECITUIHYIO ApOOb 18.04
148 Henenne na 0,1; 0,01; 0,001 u T.1. 19.04
149 Pemenune npumepoB u 3a1a4y 22.04
150 Pernrenne TeKCTOBBIX 3a1a4 23.04
151 Pemenune ypaBHeHuii 24.04
152 Cpennee apupmMeTuieckoe 25.04
153 Penrenne TeKCTOBBIX 3a1a4 26.04
154 JIBomuHas crucTeMa CUMCIICHUS 29.04
155 ITporeHThI 30.04
156 ITepeBoj yucia B MPOIEHTHI 02.05
157 [lepeBoa MPOLIEHTOB B YHUCIIO 03.05
158 Pemenne TeKCTOBBIX 33124 06.05
159 [IpoBepouHas padora 07.05
160 Pemenue npumepos u 3amad. [loaroroska k 08.05
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KOHTPOJILHOM paboTe
161 Kounrpoabnas padora Ne§ nmo reme 1 10.05
"YMHOKEHNE U 1eJIeHHE TeCATHYHBIX
apooeii"
IHoBTOpenue(94.)
162 HarypanbHble uncia 1 13.05
163 CnoxeHue, BBlYMTaHUE, YMHOKCHUE U 1 14.05
JIeJICHUE HATYPaJIbHBIX YHUCETT
164 Hpobu 1 15.05
165 Jlecatranbie Apoou 1 16.05
166 ITporeHThI 1 17.05
167 Pemenne npumepoB u 3aaay. 1 20.05
[ToaroroBka K KOHTPOJbHOU paboTe
168 HUrorosasi KOHTpPO/IbHAsA padoTa 1
169 Pemenue TecToBBIX 3a1a4 1
170 Peuienrie npuMepoB U 3a1a4 1

KoHTpobHO-U3MepHUTEIbHBI MaTepUaJl

IMpeamer: MaremaTuka
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Kaacc 5
KonTpoubHasi pabora Nel no treme «HarypajibHble YHC/Ia U IIKAJBI».

Bapuanr 1

1. Hauepture otpe3ok AC u ormeTbTe Ha HeM Touky B. M3meprbte otpesku AB u AC."
3anummTe pe3yiabTaThl U3BMEPEHUIA.

2. [Toctpoiite orpe3ok MN =2 cm 8 MM u oT™MeTbTe Ha HeM Touku JiaM K u P Tak, 4To0s1
touka P nexana mexay Toukamu M u K.

3. CpaBHuTe yncna:

5864 u 5398 8269 u 8271

18324847 u 18324921

28389240 u 28389420

Bapuanr 2

1. Haueptute otpe3ok MX u otmetbTe Ha HEM Touky C. M3mepbte otpesku MX n-CX.
3anuIunuTe pe3ysbTaThl U3BMEPEHUN.

2. Iloctpoiite otpe3ok AB =6 cM 2 MM 1 oTMeThTe Ha HeM Touku D u C Tak, 4ToObl
touka D nexxana mexnay Toukamu C u B.

3.CpaBHHTE YHcCa:
4761 u 4759
69398801 u 69 398810
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6873 n 6594
32543 861 u 32 543 940

Kounrtpoabnasi padbora Ne2 no teme «CJi0keHre U BbIYUTAHUE HATYPAJIbHBIX YHCE».

Bapuanr 1

1. BeimosiHute AeicTBUE:

a) 249 638 + 83 554; 6) 665 247 — 8296.

2. a) Kakoe uncio Ha 28 763 6ombine uncna 93387

0) Ha ckomnpko uncio 59 345 6onpmie uncna 53 5687

B) Ha ckonbko uncio 59 345 mensie uncna 69 9657

3. B ogHOM simuke 62 kr s16710K, uyTo Ha 18 kT 60B111€, YeM BO BTOPOM. CKOJIBKO KHUJIOTPAMMOB SIOJIOK BO BTOPOM SITITHKE?

4. B tpeyronbauke MFK cropona FK paBua 62 cm, ctopona KM na 1 nm Gonbire croponsl FK, a cropona MF — Ha 16 cM MeHbIe
croponbl FK. Haiigute nepumerp tpeyronsuuka MFK u Bbipasute ero B nenumerpax.

5. Bnoaw amteu (1o npsiMoii) Beicaauiu 15 kycToB. PaccTosiHre Mexay Jr00bIMH IByMsI COCEIHUMU KycTamMu oJnHakoBoe. Haiinure
3TO PACCTOSIHUE, €CIIM MEXAY KpalHUMH KycTtamu 210 qm.

Bapuant 2
1. Breirmonaure IeUCTBUE:
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a) 692 545 + 39 647; 6) 776 348 — 9397.

2. a) Kakoe uncio na 37 874 6onpiie uncia 81377

0) Ha cxonbko uncio 38 954 Gosnbiiie uncina 22 3597

B) Ha ckombko uncio 38 954 menpme uncia 48 2347

3. B cuneii kopoOke 56 urpytek, uro Ha 16 urpyriek MeHbIe, 9eM B KpacHO#H KopoOke. CKOJIBKO UTPYIIEK B KPACHOW KOpoOKe?

4. B tpeyronpuuke BNP ctopona NP paBna 73 cm, cropona BP na 1 nm menbmie croponst NP, a ctopona BN — na 11 cm Gonbiie
ctoponsl NP. Haitnure nepumerp tpeyronbHuka BNP u Beipazurte ero B 1euuMerpax.

5. Bmoas mocce (o mpsimoit) Beicagmm 20 mepeBbeB. PaccrosiHre mMexmy Jt0OBIMH IBYMSI COCETHMMH JEPEBBIMH OJMHAKOBOE.
Haiinute 310 paccrosinue, eciii MeX1y KpallHUMU AepeBbsimMu 380 M

KourpouabHasi padora Ne3 mo Teme «YMHOKeHHE U 1eIeHHE HATYPAJbHBIX YHCEJ».
BapuanT 1

Nel Halinute 3HaueHHE BBIPAKEHUS:

a) 58-196

0) 405-208

B) 36490:178

Ne2 Pemnre ypaBHeHue
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a) x-14=112

0) 133:y=19

B) m:15=90

No3 Breruuciure, BbIOUpast yaA0OHBIN MOPSAIOK JeHCTBUI.
a) 4:289-25

0) 50-97-20

Ne4 3amada. Kosmst 3ayman 9rciio, yMHOXKIII €ro Ha 3 ¥ oT nipousBeaeHus oTHsuT 7. On omyart 50. Kakoe uucio 3amyman Koms?
No5 Vranaiite KOpeHb YpaBHEHUS U CAEIANTE MPOBEPKY:
x+x — 20=x+5

Bapuant 2

Nel Hailinute 3Haue€HHUE BBIPAKEHUS:

a) 67-189

0) 306-805

B) 38130:186

Ne2 Pemnre ypaBHeHue

110



a) x-13=182

0) 187:y=17

B) n:14=98

No3 Breruuciure, BbIOUpast yaA0OHBIN MOPSAIOK JeHCTBUI.
a) 25-197-4

0) 50-23-40

Ne4 3amaga. CBeta 3aaymMara 9uciio, YMHOXKIIIA €ro Ha 4 1 K nmpou3BeneHuto npudasuia 8. [Tomyumra 60. Kakoe uncio 3amymana
Csera?

Ne5 Vrapalite KopeHb ypaBHEHUS U CIIEIIANTE IPOBEPKY:

y+y — 25=y+10

KonTposbnasi padora Ned o teme «Ilinomaam u 00bémMbi»
Bapuanr 1

1) Haiigure mo gpopmyse S = vt :

a) myTh S, ecim V = 105 xm/y , t = 12 4 ;2) Pemure ypaBHEeHuUE:

a)4a + 8a =204 ;
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yroil. CKOJIbKO TeTpajieii B MEHbIIIEH auke ?

0) ckopocTh V, ecmu S = 168 m ,t = 14 mun .

2) 3anava : [llupuna npsimoyzonvrozo yuacmka semau 500 m, u ona menvute onunvt na 140 m. Hatioume niowaos yuacmka u
svipaszume eé 8 2eKmapax.

3) 3agaua : [[lupuna npsamoyzonvroeo napaiierenuneda 12 cm, onuna ¢ 3 pasza 6orvute, a gvicoma Ha 3 cm OOIbULE WUPUHDL.
Haiioume 06vém npsamoyzonvrnozo napaineienuneod.

4) HaiimuTe 3HaUCHUE BBIPKEHHSI

15600 : 65 + 240 - 86 — 20550 .

5) 3amaua : [llupuna npsmoyeonvruxa 23 cm . Ha ckonbkoysenuuumcest niowadsb 3mo2o npsamoy20ibHUKA, eClii 20 OJIUHY VEeaUudUunbs
Ha3cm ?

Bapuant 2

1) Haiigure mo gpopmyse S = vt :
a)nytb S, ecnmut =134, v =408 xm/u;
0)Bpems t, ecitm S = 7200 m , v =800 m/mun .

2) 3anaua : [iuna npsamoyeonvnozo yuacmra semau 650 m , a wupuna na 50 m menvute. Hatioume niowaos yuacmra u évipasume eé 6
2eKmapax.
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3) 3anaua : [muna npsamoyeonvnozo napaiieienuneda 45 cm, wupuna 8 3 paza menvie ONUHbL, d 8bICOMA HA 2 CM OObULE WUPUHBL..
Haiioume 06vém napannenenuneoa .

4) Haiigute 3Ha4eHNE BRIPAKECHUS

17040 — 69 - 238 - 43776 : 72 .

5) 3anaua : [nuna npsamoyeonvrurxa 84 cm. Ha ckonvko ymeHbuumes naouiaos npsamoy20ibHUKA, eciii e20 WUpUHy YMeHbUUums Ha 5
cm ?

KonTpoabnasi pabora Ne5 no reme «O0ObIKHOBEHHBIE IPOOI
Bapuanr 1

1) 3amaua : B Opamamuueckom Kpyducke 3anumaromes 28 uenogex. /legouku cocmasnsaiom ecex yuacmuukos kpyacka. CKoabko
0eBoUeK 3aHUMAIOMCS 8 OPAMAMUYECKOM KpYJicKe ?

2) 3apmava : Bozne wikoavl pacmym moivko 6epésvl u cochbl. bepésvl cocmagnsiom TpeTh 6cex 0epesbes. CKoIbKO 0epesbes 8031e
wKonvl, eciu bepés 42 ?

3) Kakyto 4acTh COCTaBJISIOT :

a) 7 0m® OT KyOHUUECKOro MeTpa |

0) /7 MuH OT CyTOK ;

B) 5 kon. oT 12 py6.?

4) I1pu kaKuX HATYpaJIbHbIX 3HAYCHHUSIX M IpoOb OyaeT MpaBUILHOM ?
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Bapuanr 2
1) 3anauva : /[nuna npsimoyeonvhuxa 56 cm. wupuna cocmasisiem Ooaunsl. Hatioume wiupuny npsimoyeonvhuka.

2) 3agaua : Ha pationnotl onumnuade 4ucia yacmuukos noayuuiu epamomol. CKOIbKO Y4aCmMHUKO8 ObLIO HA OTUMNUAOe, eCiu
epamomul nonyyunu 48 uenosex.

3) Kakyro 9acTh COCTaBIIAIOT :

a) 19 ea oT KBapaTHOTO KUJIIOMETPA ;

0) 39 u oT HEACNH |

B) 37 20T 5 k2 ?

4) Ilpu KakuX HATypaJIbHBIX 3HAYCHUSX K TpoOb OymeT npaBWIbHOM ?

KontponsHas padora Ne§ o teme «CnokeHHe 1 BBIYUTAHUHN IPOOCH C OJJMHAKOBBLIMU 3HAMEHATEIISIMI
Bapuanr 1

1. BeinosHUTE OEUCTBUS:

a)—+;B)6—2;

0)4+3;r)5-1.

2.3amaua : 3a 06a OHA NPONONOAU 020p00d, NPUUEM 8 Nepeblll OeHb NPOonoaoau o2opooda. Kaxkyw uacms ocopoda nponononu 3a
8mMopou 0env ?
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3. 3amaua : Ha nepBoit aBToMamHe Opu10 T rpy3a. Korna ¢ He€ cHsiM T Tpysa, TO Ha TEPBOM MalllMHE TPy3a CTajio Ha T MEHBIIE,

yeM Ha BTOpoil. CKOJIBKO BCEro TOHH Ipy3a ObUIO Ha JBYX aBTOMAILMHAX [IEPBOHAYAJIBHO ?
4. Pemte ypaBHeHue: a) 5—x=3;0)y+4=10.

5. Kakoe uncno Hamo pa3aenuTs Ha 8, 4TOOBI YaCTHOE PaBHSIIOCH S ?

Kontpoabnasi padora Ne6 mo teme «Cmemanabie yncjia.OCHOBHOE CBOHCTBO Apo0H.
KounrpouabHas padora Ne7mo reme «/lecsatuunbie apodu. Ciio:keHue U BbIYMTAHUE JeCATHYHBIX Apo0ein»
Bapuanr 1

1). CpaBaure:

a). 2,1m 2,099 ;

0). 0,4486 u 0,45 .

2). BeimonHuTe 1eHCTBUS:

a). 56,31 — 24,246 — (3,87 + 1,03) ;

6). 100 — (75 + 0,86 + 19,34 ).

3). 3amaya : Ckopocmv kamepa npomué meyenus 11,3 km/u. Ckopocms meuenus 3,9 km/u. Hatioume cobcmeenmnyio ckopocme kamepa

U eco cCKopocnib no nmedeHuro.

4). Oxpyraure:
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a). 6,235 ; 23,1681 ; 7,25 o aecATHIX ;
0). 0,3864 ; 7,6231 10 COTHIX ;

B). 135,24 4 227,72 no enuHwuil.

5). 3anuimMTe YeThIpe 3HAYCHHS 11, TPU KOTOPBIX BepHO HepaBeHcTBo 0,71 <m< 0,74.
BapuanT 2

1). CpaBuure:

a). 7,189u 72,

06). 0,34 u 0,3377 .

2). BoinosHuTe AeiCTBUSA:

a). 61,35-49,561 - (2,69 +4,01);
0). 1000 - (0,72 +81 —-3,968).

3). 3anaua : Ckopocms menioxooa no meuenuio pexu 42,8 km/v. Ckopocmo meuenus 2,8 km/u. Hatioume cobcmeennyio ckopocme
Men0X00a U e20 CKOpOCMb NPOMUE MeyeHUsl.

4). OkpyriuTe:

a). 3,062 ; 4,137 ; 6,455 10 COTHIX ;
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0). 5,86 ; 14,25 u 30,22 no necAThIX |

B). 247,54 u 376,37 10 eauHUII.

5). 3anuimMTe YeThipe 3HAUCHUS 71, IPH KOTOPBIX BepHO HepaBeHCTBO 0,65 <n< 0,68
KonTpoJsbHasi pabora Ne§ o reme «YMHOKEeHHE U AeJIeHUE JeCATUYHBIX APo0dei»
Bapuanr 1

1). BemnosaHuTe neicTBue:

a). 4,125 -1,6; 6). 0,042 - 7,3;

8). 29,64 : 7,6; 2). 7,2 : 0,045.

2). Haiigure 3HaueHHE BhIPOKCHHUS

(18-169)-33-3:75

3). C konoumepckoii pabpuxu omepysunu 20 kopobok mapmenada no 1,3 ke 6 kopooke u 30 kopobok no 1,1 ke mapmenaoa. Ckonvko
gecum 6 cpedHem 00Ha Kopooka ?

4). Iloe30 3 4 wen co ckopocmuio 63,2 km/u u 4 u co ckopocmwio 76,5 km/u. Hatioume cpednioro ckopocms noe3oa Ha 6cem nymu.

5). Cymma tpex uuncen 10,23, a cpeHee apupMeTHIECKOE IIeCTH Apyrux uucen 2,9. Haiiaute cpeaHee apudMeTHIeckoe BCeX dTUX
JIEBSITH YHCEII.

Bapuanr 2
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1). BeimostHATE NIEHCTBHE:

a). 3,2:-5,125; 6). 0,084 - 6,9;

8). 60,03 : 8,7; 2). 36,4 : 0,065

2). HaiiuTe 3HaYeHUE BHIPAKSHIS
(21-183)-66+3:06

3). B mazaszun npuseziu 10 swuxos s6aox no 3,6 ke 6 oonom simure u 40 swuxos s610x no 3,2 ke 6 auuke. CKoabko 6 cpeonem
KUNO2PAMMOB 010K 8 0OHOM Awjure ?

4). Jleckosou asmomobuns wen 2 4 co ckopocmuio 55,4 km/u u ewe 4 u co ckopocmoio 63,5 km/u. Hatioume cpeomnioio ckopocmo
a8momMoOuIsL Ha 6cem NYmu.

5). Cpennee apudmernyeckoe maty uncen 4,7, a cymma apyrux tpex uucen 25,14, Haliqure cpennee apuMeTHIECKOE BCEX ITHX
BOCHMHU YHCEJI.

BapuanT 1

HNTorosasi KOHTpoOJIbHAsI paboTa

Bapuanr 1

1. Beruucnure: 2,66 : 3,8 - 0,81 - 0,12 + 0,0372.

2. B maraszune 240 kr ¢ppykToB. 3a nenp npoganu 65 % ¢pykroB. CKOIBKO KUIOTPaMMOB ()PYKTOB OCTAJIOCH?
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3. Haiiure BBICOTY NPSIMOYTOJILHOTO Mapaliellenumnea, 0obeM KOToporo paseH 25,2 av°, anuna 3,5 1v 1 mmpuHa 16 cm.

4. Pemmte ypaBuenue: 2,3y + 31+ 2,5y = 67.

5. [Moctpoiite yribsl MOK u KOC, ecniu ZMOK = 110°, ZKOC = 46°. Kakoii MoxkeT ObITh IpajsycHasi Mepa yriia COM ?

Bapuanr 2

1. Beruucnure: 7,8 - 0,26 - 2,32 : 2,9 + 0,672.

2. B nucrepne 850 1 mosoka. 48 % moinoka pazinmin B 6uaoHbl. CKOJIBKO MOJIOKA OCTANIOCh B IIUCTEPHE?

3. O6beM npsAMOyronsHOro napasenenunena 1,35 M3, Beicora 2,25 M u mmna 8 1v. Halinure ero mupuny.

4. Pemute ypaaenue: 13 + 3,2x + 0,4x = 40.

5. [Toctpoiite yriet ADN u NDB, eciu ZADN = 34°, Z/NDB = 120°. Kakoii moxxeT ObITh TpaiycHasi Mmepa yrina ADB ?

M =17 cm, u Touky N Takyto, uto BN — 16 cm.

KajiengapHo-TeMaTu4eckoe NJIAHUPOBAHUE 110 MATEMaTHKE
6 kJiacce, 5 yacoB B HejleII0

Homep Tema ypoka Kous-Bo | /lara mo miany Hara
ypoka 4acoB (pakTuyeckasn

IIpumeuanue

IMoBTOpEeHne Kypca MaTeMaTHKH 5 Ki1acca (8 yacoB)
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1 CnoxeHure U BBIYMTaHUE HATyPAJIbHBIX YHCET 1 01.09.2023
2 YMHOKEHHE U JEJIEHNE HATYPAIbHBIX YUCEIT 1 04.09
3 Pemenue mo reme « YMHOKEHHUE U IE€JICHUE 1 05.09
HATypaTbHBIX YHCETD)
4 Peliiennie TEKCTOBBIX 3a/1a4 1 06.09
5 JlecsaTuanbie ApoOH 1 07.09
6 [IpotieHTsI 1 08.09
7 Pemienue 3a1a4 Ha NPOLEHTHI 1 11.09
8 Pemienue ypaBHeHM 1 12.09
NHcTpyMeHTHI 1/ BBIMUCICHU 1 n3MepeHuii (91acos)
9 Kanpkynsitop 1 13.09
10 Bbluncienus Ha KalbKyJIsITope 1 14.09
11 Bune! yrios 1 15.09
12 YepTExXHBIN TPEYTOJIBHUK 1 18.09
13 N3mepenue yrios. 1 19.09
14 Tpancnioptup 1 20.09
15 [IpencraBienue yncaoBoi HHGOpPMAIUU B 1 21.09

KPYTOBBIX Uarpammax
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16 [ToHATHE MHOXKECTBA 1 22.09
17 Buasr MHOXECTB 1 25.09
JleficTBHSI O CMeIIAHHBIMM YncaaMu (48 yacoB)
18 [IpocTeie HaTypabHBIC YKCTA 1 26.09
19 CocTaBHbIE HaTypaJIbHbIE YKCTIA 1 27.07
20 PasnosxeHne Ha MPOCThIE MHOKUTEIN 1 28.09
21 Pemenume TekcTOBBIX 3a1a4 1 29.09
22 Oo6o6mmenue mo Teme «Pa3noxeHne Ha TPOCTHIE 1 02.10
MHOKHUTEITN
23 HanbGonpmmii 0OLuii 1eIUTENb. 1 03.10
24 B3anmnO npocTeie uncna 1 04.10
25 Pemenne TeKCTOBBIX 33124 1 05.10
26 CamocrosTenpHas padoTta 1mo Teme «Pa3noxenue 1 06.10
Ha MPOCTHIC MHOYKHUTEITID
27 Haumensbinee o01iiee KpaTHOE HATYypaTbHBIX 1 09.10
qrce
28 Peuienue 3agau 1 10.10
29 Pemienrie npuMepoB U 3a1a4u 1 11.11
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30 OmnpeneneHne HauMEHbIIIETO OOIIETro 12.10
3HaMeHaTes Apooeit
31 [IpuBenenue npobeii K HAMMEHbILIEMY 00IIEMY 13.10
3HaMEHATEII0
32 Pemnrenne TekCTOBBIX 3a1a4 16.10
33 Peuienne npuMepoB 1 3a1a4 17 .10
34 [IpoBepouHas padbora 18.10
35 CpaBHeHre OOBIKHOBEHHBIX JIpo0eit 19.10
36 CrnosxxeHrie 0OBIKHOBEHHBIX JPOOeii 20.10
37 Boruntanue 0ObIKHOBEHHBIX Ipo0ei 23.10
38 Konrpoannasi pa6oraNe 1 mo teme: 24.10
«CpaBHeHue, CJ10:KeHHE U BbIYUTAHUE
00BIKHOBEHHBIX JPO0ei»
39 JIeiCcTBUS CIIOKEHUE CMEIIAaHHBIX YUCEIT 25.10
40 JleicTBHS BBIYMTAHUE CMEIIAHHBIX YUCE 26.10
41 Pemenue ypaBHeHuUM, coiepkallive CMEIaHHbIE 27.10
qucna
42 Penrenne TekCTOBBIX 3a1a4 06.11
43 JlelicTBUSL yMHOKEHUSI CMEILIAHHBIX YHCEN 07.11

122




44 JlelicTBUSI yMHOKEHUSI CMEILIAHHBIX YHCEI Ha 08.11
HaATYpaJIbHOE YHCIIO
45 Pemenue npumepos U 3a1a4 10.11
46 [IpoBepounas paboTa 13.11
47 Haxoxnenne yactu 11e710r0 14.11
48 Pemenue 3agau 15.11
49 [IpuMeHeHuE pacpeIeTUTENbHOIO CBOMCTBA 16.11
YMHOKEHUS
50 Cnoco0bl yMHOKEHHSI CMEIIaHHOTO YUCJa Ha 17.11
HATypaJbHOE YHCIIO
51 Peliennie ypaBHeHHI 1 3a/1a4 20.11
52 B3auMHo oOpatHblie uncia 23.10
53 JleficTBUS ¢ B3aMMHO OOpaTHBIMH YHCIIAMU 24.10
54 B3auMHo oOpartHble yncna 25.10
55 JlelicTBHE IEICHHAS 26.10
56 Pemenue npumepos u 3a1a4 27.10
57 Haxoxaenue 11eoro mo ero 4actu 06.11
58 Pemenue 3agau. CamocrosiTenpHas pabota 07.11
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59 JIpoGHBIE BBIpaKEHUS 1 08.11
60 CrnosxxeHue qpoOHBIX BHIPAKECHUN 1 10.11
61 YMHOXkeHUE TPOOHBIX BHIPAKEHUHN 1 04.12
62 Jenenue qpoOHBIX BRIpAKEHU 1 05.12
63 Pemenne TEKCTOBBIX 33124 1 06.12
64 Ypok 0600111eHHS 1 KOPPEKIIMK 3HAHUI 1O TeMe 1 07.12
«CrnoxeHre 1 BEIMUTAaHUE CMEIIIAHHBIX YUCEID)
65 Kontpoabnas padora Ne2 o reme: 1 08.12
«CroxeHnne ¥ BBIYMTAHNE CMEIIAHHBIX
yucen
OTHomenus u nponopuuu (174ac)
66 OTtHo1IeHHs 1 11.12
67 OtHomenus. Pemenus 3agaq 1 12.12
68 OTHOLIEHNS BEJIMYUH OJHOTO U Pa3HbIX 1 13.12
HAUMEHOBaHUH
69 [Tponopruu 1 14.12
70 Kpaiinue u cpeiHre 4aeHbl NPONOpLUUH 1 15.12
71 OCHOBHOE CBOMCTBO MPOMOPIIUHU 1 18.12
72 [IpsiMass mponopuuoOHaIbHAS 3aBUCUMOCTD 1 19.12

124




73 OO6partHast mponopIHOHAbHAS 3aBUCUMOCTb 1 20.12

74 Pemrenne 3aau. 1 21.12

75 Macuta6 1 22.12

76 Cummerpun 1 25.12

77 [TocTpoenne cHiMMETPUYHBIX PUTYP 1 26.12

78 JlnmrHa OKPY>KHOCTH 1 27.12

79 [Tnomans kpyra 1 28.12

80 [ap 1 29.12

81 O060011eHre U cucTeMaTU3aIlus 3HaHUN TI0 TeMe: 1 08.01.2024
"OTHouIeHus 1 nponopuun”

82 KonTpoJsbHasi pabora Ne3 nmo teme: 1 09.01
«OTHOIIEHUS ¥ TPOTOPIIHI

JleiicTBHSI ¢ pAlITHOHAJILHBIMY YnciamMu(45)

83 KoopaunatHast mpsimasi. 1 10.01

84 [TonoxurtenbHbIEC YUCIIA 1 11.01

85 OTpunarenbHbIe YUCIIa 1 12.01

86 [IpoTHBOIONIOXKHBIE UKCTIa 1 15.01

87 [IpoTHBOMONOKHBIE UKCTIa 1 16.01
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88 [IpOoTHBOIONOKHBIE YKCIIa HA KOOPAUHATHON 17.01
IpsAMON

89 Moaynb uncna 18.01

90 Monyns yncna. Pemienue npumepoB 19.01

91 CpaBHeHUE TOJIOKUTETBHBIX U OTPULIATEIIBHBIX 22.01
qrcen

92 CpaBHEHUE NOJIOKUTETBHBIX U OTPULIATEIIBHBIX 23.01
YHUCeJl C MOMOLIBIO KOOPJANHATHOU MTPSAMOM

93 CpaBHEHHE TTOJIOKUTEIBHBIX U OTPULIATETHHBIX 24.01
yucen. Pemenue npumMepos.

94 W3MeHeHune BeIMuruH 25.01

95 N3menenne BennunH. Pemienue 3aqay. 26.01

96 Cl10’)keHME OJOKUTENBHBIX U OTPULIATEIBHBIX 29.01
YUCeJl ¢ TOMOLIBI0 KOOPAUHATHON IIPSMOU

97 Pemenune npumepos 30.01

98 Perrenne TeKCTOBBIX 3a1a4 31.01

99 Pelienuie ypaBHEHUH C TOMOIIBIO 01.02
KOOPJAWHATHOM IPAMOM

100 CrnoxeHne OTpulaTeIbHbIX YHCEI 02.02

101 Pemenue npumepos 05.02
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102 Pemnrenne TekCTOBBIX 3a1a4 06.02
103 CamocrosiTenbHas padota o teme «CiaoxeHue 07.02
TIOJIOKHUTEIIBHBIX U OTPUIIATEIBLHBIX YHCEID)
104 CroxeHue Yuceln ¢ pa3HbIMHU 3HAKaMH 08.02
105 CnoxeHue yuces ¢ pa3HbIMU 3HAKaMHU C 09.02
IIOMOILBIO KOOPAUHATHOMN HPSIMOI
106 Peuiennie npuMepoB 1 3a1a4 12.02
107 Pelienne TeKCTOBBIX 3a/1a4 13.02
108 JleiicTBHE BEIYMTAHUSA 14.02
109 HaxosxieHue JImHbl 0OTpe3Ka Ha KOOPAMHATHOM 15.02
IIPSMOU
110 BrlnonHeHre BBIYMTaHUS pa3TUYHBIMU 16.02
criocobamu
111 Pemienne npuMepoB U 3a1a4 19.02
112 O0001IeHNEe U cUCTEMATH3alHs 3HAHUH 110 TEME: 20.02
«CrnoxeHre v BEIYUTaHUE TTOJIOKUTEITHHBIX U
OTPHUIIATEIHHBIX YHCEID»
113 Kountpoabnas padora Ned no reme: 21.02
«CroxeHne ¥ BBIYMTAHUE TOJOKUTEIBLHBIX U
OTPHIATEJIbHBIX YHCED)
114 | [deiicTBUEe yMHOXKEHUSA 22.02
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115 YMHOKEHHE YHCEII C pa3HBIMU 3HAKAMU 26.02
116 YMHOXEHHE JIBYX OTPULIATECIIBHBIX YHCEIT 27.02
117 JleiicTBUE ICTICHUS 28.02
118 Jlenenue oTpUIIaTENbHBIX YUCEN 29.02
119 Jlenenuie yucen ¢ pa3HbIMHU 3HAKaMU 01.03
120 | AAroput™ AeNEHUS YHCE 04.03
121 PanmonanpHbIC yKicia 05.03
122 [Tepuoauyeckue apodu 06.03
123 CBolicTBa NEeHCTBHIA C pallHOHATBHBIMU 07.03
YHCIIAMH
124 CBOICTBO MPOTUBOIOIOKHBIX YHCEIT 11.03
125 Peuiennie ypaBHeHUM 12.03
126 O06001IeHNe U cucTeMaTU3aIus 3HaHUN TI0 TeMe: 13.03
«YMHOXKEHUE U JICTICHHUE TTOJIOKUTCIIBHBIX 1
OTPHUIIATEIHHBIX YHCEID»
127 Konrpoabnasi pabora NeS o teme: 14.03

«YMHOKEHHEe U ACJICHHUE MMOJIO0KUTC/IBbHBIX "

OTPHHATECJIbHBIX YHCED»

Pemenue ypaBHenuii (18 yacoB)
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128 PackpbiTie cko0ok 15.03
129 PackpriTie CKOOOK CO 3HAKOM «+» TIepet 25.03
CKOOKaMu
130 PackpriTiie CKOOOK CO 3HAKOM «-» Mepe;] 26.03
CKOOKaMu
131 Kosddunment 27.03
132 YnporieHre BeIpaKeHH 28.03
133 [TonoGHbIE cnaraembie 29.03
134 CrnosxeHue 1moI00HBIX CllaraeMbIX 01.04
135 Peuiennie ypaBHeHU 02.04
136 Pemenue TeKCTOBBIX 33124 03.04
137 Koaddumment. [logoOHbIe caraemble 04.04
138 Peuienue 3a1a4 ¢ MOMOUIBIO YPaBHEHUI 05.04
139 JIunelinple ypaBHEHUS 08.04
140 | PaBHOCWIIbHBIC ypaBHEHHS 09.04
141 Pemenue ypaBHeHMi 10.04
142 Pemenue 3a1a4 ¢ TOMONIBIO YPABHEHUI 11.04

129




143 PeliieHre TEKCTOBBIX 3a7]a4 IOMOIIIBIO 1 12.04
YpaBHEHUU
144 O0600111eHE U cUCTeMaTU3allusl 3HAaHUH 10 TEME: 1 15.04
«Pemenne ypaBHEHUI
145 KonrpoabHasi pabora Ne6 mo reme: 1 16.04
«Pemenue ypaBHeHuin»
Koopaunatel Ha niiockoctu (14 yacoB)
146 [lepneHuKyIsIpHBIE TPSIMbIC 1 17.04
147 [TocTpoeHue neprneHANKYISIPHBIX TPSMBIX 1 18.04
148 3agauu Ha IOCTPOCHUE 1 19.04
149 [TapannenbHbIC IPSMbIE 1 22.04
150 [Ipu3HaKku nmapanieabHbIX MPSMBIX 1 23.04
151 3ajaun Ha TIOCTPOEHUE 1 24.04
152 KoopannaTtHast IiocKkoCTh 1 25.04
153 HaxoxaeHue KoopIMHAT TOYKH Ha TIJIOCKOCTH 1 26.04
154 HaxoxaeHue Touek Ha KOOpJAUHATHOMN 1 29.04
MJIOCKOCTH TI0 KOOPIWHATAM
155 3ajaun Ha MOCTPOEHHUE 1 30.04
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156 [IpeacraBienue 4MCI0BON HH(POPMALIUU HA 1 02.05
rpadukax
157 ['paduk nBrKEHUS 1 03.05
158 O0o00uIeHNe U cucTEMaTU3alMs 3HAaHUI 110 TEME: 1 06.05
«KoopauHaTh! Ha MIIOCKOCTH
159 Kounrpoabnasi pa6ora Ne7 o teme: 1 07.05
«KoopauHATBI HA IJIOCKOCTH»
Hrorosoe noBropenue kypca (11 yacon)
160 IHoBTOpenue: /lenumocTs yncen 1 08.05
161 [Tpu3HaKy 1ETMMOCTH YHCENT 1 10.05
162 HauGonpmmii oOmuit nenurens. Haumensinee 1 13.05
oO11ee KpaTHoe.
163 Haumenbiniee oO1iee kpaTHoe. 1 14.05
164 Crnosxxenue qpo0elt ¢ pa3HbIMU 3HAMEHATEISIMU 1 15.05
165 HToroBbiii KOHTPOJIb 1 16.05
166 AHanu3 pe3ysbTaToB KOHTPOJIBHOMN PaOOTHI 1 17.05
YMHOXEHHE 0OBIKHOBEHHBIX JIPOOCH
167 Jlenenue 0OBIKHOBEHHBIX IpOoOeii 1 20.05
168 Boruntanue npo0eit ¢ pa3HbIMUA 3HAMEHATEISIMU
169 AHanu3 pe3ylibTaToB KOHTPOJIBHON pabOThI 1
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OTHoIlIEHUS U TIPONIOPIIUU

170 Crno)xeHue ¥ BBIYUTAHUE TT0JIOKUTEBHBIX U 1
OTPHUIIATEIILHBIX YHCEIT

KoHTpOoJIbHO-U3MepHUTEJIbHBIN MaTepUAaJI
Ipeamer: MaremaTuka

Kaacc: 6
KonTtpoubHasi pabora Nel «CpaBHeHue, cj10keHHe U BBIYMTAHME 00BIKHOBEHHBIX IPo0ei »
Bapuanr 1
9 1

1. B nepssle cyTku Temnoxon npomén 20 peero myTH, BO BTOphIE CyTKH — Ha 12 myTm Goublie, ueM B repsbie. Kakyro yacth
IIyTH TPOLIEN TEMIOXO 33 IBOE CYTOK?

2. Cokparure qpoou.

8 7 3
a) 14 ;6) 63 ;B) B4

1. BeimosaHuTe neiicTBUS.

3 2 8§ 7
a7 +13 ,6)9 - 12
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11 11
4. HaiinuTe KOpeHb ypaBHeHus: 12 —x = 24

Bapuanr 2

7 1
1. B nepBblil JeHb 3acesld 12 BCETO 10JIs, BO BTOPOii IeHb — Ha 12 110115 MeHbIile, ueM B epBbIi. Kakyro uacTh 1moJis 3acesim 3a
OTH JIBa THA?

1. Cokparure qpodu.

2 8 a2
a) 15 :6) 56 ;) 90

1. BrimosHute aencTBuUs.

2 2 s
Q)5 + 18 .5)20 - 12

) 5
4. Halinure KOpeHb ypaBHeHus: X -- 11 = 33
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KontpoJubHas padora Ne2 «CJio:xeHue M BBIYUTAHUE CMELIAHHBIX YHCeJD)
Bapuanr 1

L) 2 4 5 .7 3 8
. Haiinure 3nauenue Boipakenus: d3_+1_; 94_-2_; 9)6__+5__ - 4—).
8 3 9 6 12 40 15

3 1
. Macca oiHOro CTaHKa 8 2 T, a Apyroro — Ha 25 T MeHbIe. Haliure o011yro Mmaccy 000UX CTaHKOB.

5 3
. CaI[OBHI/IK pacCUMUTHIBAI 38 — 9 IIPUTI'OTOBUTL PaCTBOP M 3a 2_4 OIIPBICHYTBH 3THM pPaCTBOPOM IACPCBLA. OI[HEIKO Ha BCHO pa60Ty OH

1
MOTPaTHI HAa 1~ 4 MEHBIIIE, 4YeM paccunuThiBall. CKOJIBKO BPEMEHHM YIIUIO y CaJIOBHUKA HA BCIO paboTy?
4

. Pemure ypaBHeHue 5 E +06=8 3 :

33 44
. Paznoxure unciao 60 Ha ABa B3aMMHO IIPOCTBIX MHOXHUTCIIA YCTBIPbMSA pa3IMdYHbIMUA crocooamMu (paSJ'IO)KeHI/ISI, OTIIMYAOIMINCCA

TOJIBKO TOPSKOM MHOKUTEJIEH, CUUTATh 32 OJJUH CIIOCO0).

Bapuanr 2
3 5
. Haiigute 3HaueHne BeIpAKCHUS: 4)2  — 2 5 5 ( 5 1)
4 6 5 6 12 | 8 24

3 1 o
. Macca oxHoro ctanka 8~ t g npyroro —na 2-T MeHbe. Haiinure o0riyro Maccy 000X CTaHKOB.
4 2

1 2 3
. Xo3saMKa paccuuThIBala 3a 1_4 IIPUTOTOBUTD 066,[[ U 2_4Y IMOTPAaTUTb Ha CTUPKY 6CJ'IB${. OI[HaKO Ha BCC OTO y HCC yIJIO HA _4Y
6 5 4

oosbiie. CKOJIBKO BPEMEHHU X03siKa MOTpaTHIa Ha BCIO 3Ty paboTy?

134



11 5
4. Pemnre ypaBHenue t+2__=7__.
52 39
5. PasnoxuTre uncio 126 Ha qBa B3aMMHO MPOCTHIX MHOKHUTEIS YETHIPHMS PA3IMUHBIMU CIIOCO0aMH (PasiioxKeH s, OTIINYAFOIIHECS
TOJIBKO MOPSIKOM MHOXKHTEJIEH, CUUTATh 38 OJIUH CIOCO0).

KounrpouabHast padora Ne3«OTHoOIECHUS U IPONIOPLMID)
Bapuanrt I
1. Uz umncen 24, 15, 8, 5 cocTaBbTe BepHYIO MPONOpIHI0. BeienuTe KpaitHUe U CPETHIEC YJICHBI.

2. Pemure ypaBHeHuUe :
36

a)45:9=20:x o)l 3
3. Jluis u3roToBNICHHS 8 OTMHAKOBBIX TPUOOPOB TpeOyeTcs 12 KT mBETHBIX MeTauioB. CKOJBKO KHJIOTPAMMOB IIBETHBIX METAIJIOB

| ]
=1

noTpedyeTcst sl U3roTOBIECHUs 6 TaKUX IpHOOPOB?
4. JInst nepeBO3KU rpy3a aBTOMAILMHE TPYy30I0AbEMHOCTBIO 7,5 T MPUILIOCH cenaTh 12 peiicoB. CKOIbKO peiicOB MPUAETCS CAENATh
aBTOMAILIMHE TPY30M0IBEMHOCTBIO 9 T JUIsl IEPEBO3KU ITOTO XKe rpy3a?
5. B 8 kr kaprodens conepxutcs 1,4 kr kpaxmana. CKOIbKO Kpaxmalia ColepKUTcs B 28 kr kapTodens?
Bapuanr 2
1. U3 gucen 20, 3, 6, 10 coctaBbTe BepHYIO MPOMNOPIHUI0. Bhiienure kpaitHue U CpeTHUE YJICHBI.

2. Pemure ypaBHEeHUE
2_ 2
a) 56 :x=21:3; o) 7 [T
3. U3 12 kr niactMacchsl nojiy4aroTcst 32 0JIMHaKOBbIe TPYObl. CKOJIBKO TaKuX TPyO MmosyduTcs U3 9 Kr miactMacchl?
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3. Ilpon3BoauTENHHOCTh MEPBOrO CTaHKa-aBTOMaTa 15 geraneil B MUHYTY, a BTOpOro craHka — 12 neraneil B MUHYTY. UTOOBI
BBIIIOJIHUTH 3aKa3, IEPBOMY CTaHKy NoTpeboBanoch 3,6 MUH. CKOJIBKO MUHYT HOTPEOYyeTCS BTOPOMY CTAaHKY Ha BBIIIOJHEHHE 3TOTrO
Ke 3aKasza?

5. 13 6 kT npHSAHOTO ceMeHu noiy4aercs 2,7 Kr Macia. CKOJIbKO Maciia Moay4duTcs u3 34 Kr ceMsiH bHa?

KonrpoabHasi padora Ned4 «Ciro:keHHe ¥ BbIYMTAHUE N0JI0OKUTEJIbHBIX M OTPHLIATEIbHBIX YHCED»
Bapuanr 1.

[HEN

. Haiigure uncna, KOTophie HA KOOPIMHATHON MPSIMON HAXOIATCS HA PACCTOSHUU 3 €IMHUIIBI OT YHCia 2.
2. BbinonHuTe CloXeHue:

-1+ (-7);
-3+5;

-99 + 32;
2,5+ (-1,3).

Hownh e

3. BrImoaHuTE BRIYUTAHHUE:

1. -5-13;
3
2. -14 — (-34).

4. Pemmre ypaBHeHue: -6 +x + 7 — (-2)=5.
5. Temmepatypa Bo3myxa yrpoMm Obua 2 °C, a k Beuepy oHa ctajia paBHo# -5 °C. Ha ckoibpKko TpaaycoB U3MeHUIach TeMIeparypa
BO3/YyXa 32 JICHb?
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Bapuanr 2.

. HaﬁﬂHTe quciia, KOTOPBIC HA KOOpI[PIHElTHOﬁ HpHMOﬁ HaXOoIATCA Ha paCCTOAHUU 5 CANHHUIEBI OT YHCJIa -1.

. BeImoJHUTE ClI0KEHUE:

1. -12 + (-6);
2. -5+12;

3. -20 + 11;

4. -5,6 + (-4,7).

. BBINOJHUTE BBIYUTAHUE:

1. -2-31;
4
2. -22 — (-55).
. Pemmmre ypaBHenue: -5+ x + 1 — (-5)=3.
. YTpoMm Temrieparypa Bo3ayxa paBHsuiachk -8°C. Kakoli crana Temneparypa Bo3yxa Be4epoM, €CIU 3a JICHb OHa YMCHBIIIIIACH

Ha 3°C?

KonTtpoabHasi pabota NeS«YMHOKeHMe U eJIeHUE MOJIOKUTETbHbIX U OTPULATEIbHBIX YHCED)
Bapuant 1

. Beimosau ymuosxenue: a) —9 ¢ 13;0) 0,6 « (—3,4); B) 21 « (-12); r) -9 4/9 « (-3/17).
. Bemomnnu nenenwne: a) 76 : (—19); 6) -0,81: 1,8; B) -56 : (-8), r) -7 4/5 : (-1 11/15).
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3. Pemm ypaBuenue: a) 1,2a =—7,26; 6) b : (-3,6) =—7,2.

4. TlpencraBb uncna 7/22 u 4 1/3 B Buje epHOANYCCKUX IPOOCH. 3aNUIIN MPUOIMKEHHBIC 3HAUCHUS TAHHBIX YHCE, OKPYTJIUB
NepUONYECKUEC APOOU JI0 COTHIX.

5. CKOJIBKO IEJIBIX PEIICHHI UMeeT HepaBeHCTRBO |X| < 57

Bapuanr 2

Beimoman ymuoxkenue: a) —9 ¢ 13;0) 0,6 ¢ (—-3,4); B) —21 « (-12); r) -9 4/9 « (-3/17).

Beimosnau genenue: a) 76 : (—19); 6) —0,81 :1,8; B) 56 : (-8), r)—7 4/5: (-1 11/15).

Pemute ypaBHenue: a) 1,2a =—7,26; 6) b : (-3,6) =—7,2

[MpencraBp uncna 7/22 u 4 1/3 B Buje mepuoOAMUYECKUX APOOCH. 3anuiy MpUOIMKCHHBIC 3HAYCHUS JAHHBIX YUCEI, OKPYTJIHB

B wh e

MEePUOANYECKUE IPOOU 10 COTHIX.
5. 5.CKOJIBKO IENBIX PEIICHUI MEET HEpaBEeHCTRO |X| < 57

KourpouabHast padora Ne6 «Pemienne ypaBHeHu D

Bapuant 1

1. Packpoii CKOOKH M HaiIu 3HaueHHUE BhipakeHus: a) 4,5+(11+6,2); 06) 3,3+(2,5-6);
2. Haiinute KopeHb ypaBHEHUS U BBIMOJIHUTE MPOBEPKY :0,7x+4=0,3x
3. IlpuBenure momoOHBIC ciraraembie: a) 6a-2a; 0) 8ct4c-c; ¢) 41-6T1-31+7+T.

4. Ymupoctute Beipakenue: a) 5(n - 2) - 6(n + 3) — 3(2n - 9);

BapuanT 2
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1.Packpoii CkOOKY | Haiiii 3HaYeHHE BRIpaKeHus: a) 5,5+(21+5,2); 6) 5,3+(1,5-4);
2. Halinute KOpeHb ypaBHEHUS U BBIIOJIHUTE TTPOBEPKY :0,5x+2=0,5x

3.IlpuBenure momoOHbIE cnaraemele: a) 4a-2a; 6) 7ct4c-c; ¢) 31-5T-21+5+T.
4.Yupoctute Beipaxkenue: a) 3(n - 2) - 4(n + 3) — 2(2n - 9);

KaﬂeH)IapHO-TeMaTI/I‘leCKOe IJIAHUPOBAHHUE 7 KkJaace

(102 yaca)
Tema Kou-Bo Jara Jara [Mpumeuanue
Ne 4acoB IVIAHUpYeMast (pakTHyeckan

BBoHbIE YPOKH M YPOKH NMoBTOpeHus. Hucsia u Boryucjaenns. Paimonanabuplie yncaa (7 4.)

1 | VcTtopus BOZHUKHOBEHUS alreOphl, MPeaMeET 1 01.09.2023
U3Yy4YEeHUSs aJreOpsl

2 | IloBTOpEHUE O TeMaM Kypca MaTeMaTUKH 9-6 1 04.09
KJIACCOB: JICKCTBUS C pallMOHAIBHBIMU YHCIIAMHU

3 | [Ipu3Haku nenuMocTu 1 06.09

4 | [IpomopIuu, MPOIICHTHI 1 08.09

5 | Pemienue ypaBHeHuUit 1 11.09

6 | Pemenue oCHOBHBIX 3a/1a4 Ha APOOH, TIPOIIEHTHI 13.09

7 | Peanpubie 3aBucumocTu. [Ipsmas u odpaTHas 15.09
POMOPLUOHAIEHOCTH
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Aaredpandeckue BbipakeHusi. ToxkaecTna (9 4.)

8 | bykBeHHbIE BBIPAKEHUSI WU BBIPAKEHHUS 1 18.09
C IepEMEHHBIMU
9 | HomycTuMble 3HaUEHUS IEPEMEHHBIX 1 20.09
10 | ®opmyisl 1 22.09
11 | IlpeoOpazoBaHue OYKBEHHBIX BBIPAKCHHIM 1 25.09
12 | Pemenue npumepos 1 27.09
13 | PackpeiTe ckoOoK 1 29.09
14 | Pemenue npumepoB 1 02.10.
15 | ITpuBeaeHue nogoOHBIX ClaraeMbixX 1 04.10
16 | Pemenue npumepon 1 09.10
YpaBHenusi (8 u.)
17 | YpaBHeHue U €ro KOpHHU 1 11.10
18 | Pemenue mpumepoB 1 13.10
19 | JluneitHOE ypaBHEHHE C OAHON IEPEeMEHHON 1 16.10
20 | Pemenue npumMepon 1 18.10.
21 | Pemenue 3aa4 ¢ MOMOILBIO YPaBHEHUN 1 20.10
22 | Pemenne TEKCTOBBIX 33124 1 23.10
23 | IloaroToBka K KOHTPOJILHON paboTe 1 25.10
24 | KourpoabHasi padoraNel nmo teme 1 27.10
«YpaBHeHUs
»
®Oyuknun (14 4.)
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25 | Koopnunara Touku Ha npsiMoid. [Ipsimast 1 06.11
IPONOPIMOHATIEHOCTh
26 | Paccrosinue Mexay AByMsI TOUKaMU 1 08.11
KOOPJAWHATHOM IIPAMOM
27 | IlpsmoyronpHasi cuicTeMa KOOpAWHAT Ha 1 10.11
TUTOCKOCTH
28 | [lonsitue GpyHKIMSA 1 13.11
29 | Beruucnenue 3HadeHu GyHKIUHN 10 popmyIie 1 15.11
30 | Pemenue npumepon 1 17.11
31 | I'padux QyHKIUN 1 20.11
32 | Iloctpoenue rpadukoB 1 22.11
33 | JIuneitnas dbyHkuus u e€ rpaduk 1 24.11
34 | Pemenue npuMepon 1 27.11
35 | Urenue rpadikoB peasibHBIX 3aBUCUMOCTEN 1 29.11
36 | Pemenue nmpumepos 1 01.12
37 | I'paduk pysKumm Yy = [X| 1 04.12
38 | KonrpoabHasi paboTaNe2 no reme « DyHKIMU» 1 06.12
CreneHb ¢ HATYpPAJbLHBIM NOKa3aTejieM H eé cBoiicTBa (13 u.)
39 | OnpeneneHne CTENEHU C HATYpaIbHBIM 1 08.12
nokaszaresem
40 | YMHOXEHUE U JICTICHHE CTENeHEN 1 11.12
41 | Pemenue npumepoB 1 13.12
42 | Bo3Benenue B CTETICHh MPOU3BEICHUS U CTETICHH 1 15.12
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43 | Pemenre mpuMepoB 1 18.12
44 | OgHOYJICH U €ro CTaHIapTHBIN BUJT 1 20.12
45 | YMHOXK€eHUE OJHOYWIECHOB. 1 22.12
46 | Pemenue mpuMepoB 1 25.12
47 | Bo3BeaeHue 0JJHOYJIEHA B CTETICHD 1 27.12
48 | Pemenue npuMeposn 1 29.12
49 | dynkuuK y=x2, y=x° U uxX rpaMKu 1 08.01.2024
50 | Pemenue npumepos 1 10.01
51 | KonTpoabsHasa padoraNe3 nmo teme «CreneHn ¢ 1 12.01
HATYPaJbHBIM NOKA3aTe/IeM U e€ CBOCTBaY
Muoroujensr (39 4.)
52 | MHOrowIeH 1 ero CTaHAapTHBIA BH/T 1 15.01
53 | Pemenue npumepos 1 17.01
54 | CrnoxeHrue MHOT'OYJICHOB 1 19.01
55 | Pemenue npumepos 1 22.01
56 | BerunTaHue MHOTOYWICHOB 1 24.01
57 | Pemienue nmpuMepoB 1 26.01
58 | Pemenune TEKCTOBBIX 3a1a4 1 29.01
59 | YMHOXEHHE OJTHOUJICHA HA MHOTOYICH 1 31.01
60 | Pemenue npumepoB 1 02.02
61 | BeIHECEHHE OOIIET0 MHOKHTEIS 3aCKOOKH 1 05.02
62 | Pemenue npumepoB 1 07.02
63 | YMHOKEHHE MHOTOUYICHA HA MHOTOWICH 1 09.02

142




64 | Pemenue npumepos 1 12.02

65 | [loaroToBKa K KOHTPOJILHOU paboTe 1 14.02

66 | KonTposbHas padora Ne4 « MHOro4JIeHbD) 1 16.02

67 | PasmockeHMe ~ MHOTOWICHa  HAa  MHOXHUTEIHU 1 19.02
CTI0COO0OM TPYIITHPOBKH

68 | Pemenue nmpumepos 1 21.02

69 | Bo3BeneHue B kBaapaT U B KyO CYMMBI U pa3HOCTH 1 26.02
JIBYX BBIPAKECHHMU

70 | Pemenue mpuMepoB 28.02

71 | PaznoxeHue Ha MHOKUTENU C TOMOIILI0 (popmy 01.03
KBaJpaTa CyMMBI U KBaJIpaTa pa3HOCTH

72 | Pemenue npuMepoB 04.03

73 | Paznoxenue MHOTOUJICHA HA MHOKHUTEITTH 06.03

74 | YMHOXEHHE Pa3HOCTH JBYX BBIP@KEHHM Ha HX 11.03
CYMMY

75 | Pemenue npumepos 1 13.03

76 | PaznmoskeHue pa3HOCTH KBAJpaTOB HA MHOXKHUTEIN 1 15.03

77 | Pemenue npuMepoB 1 25.03

78 | IIpeoOpazoBanue 1IEeJIOTO BBIpAKEHUS B 1 27.03
MHOTO4JIECH

79 | Pemenue npuMepoB 29.03

80 | Pemenue TEKCTOBBIX 3a1a4 01.04

81 | PaznmoxeHne Ha MHOXXHUTEIU CyMMbI KyOOB 03.04
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82 | Pemenue npumepos 1 05.04

83 | Pa3noxxeHne Ha MHOKUTENN PA3HOCTH KyOOB 1 08.04

84 | Pemenue npuMepoB 1 10.04

85 | [Ipumenenue Pa3INYHBIX CIT0CO00B TUTS 1 12.04
pa3IoKEHUsT HA MHOYKUTEITN

86 | Pemenue mpumepos 1 15.04

87 | I[loaroToBKa K KOHTPOJILHOU paboTe 1 17.04

88 | KonrpoabHas padora NeS no teme «DopMyJibl 1 19.04
COKPAIIEHHOTO YMHOKEHUs»

89 | Pemenue npumepos 1 22.04

IMoBTOpenue (13 u.)

90 | bykBeHHBIE BBIPOKECHHS WU BBIPAKCHHUS 1 24.04
C TIEpEMEHHBIMH

91 | YpaBuenue u €ro  KOpHH 26.04

92 | Koopnunara Touku Ha ipsimoit. [Ipsimas 29.04
MIPOITOPIIMOHATEHOCTh

93 | Jluneitnas pyHkius u e€ rpaduk 1 03.05

94 | Pemienue 3a1a4 ¢ MOMOIIBIO YPAaBHEHUH 1 06.05

95 | MHorowieH u ero CTaHAapTHBINA BUT 1 08.05

96 | YMHOXEHHE MHOTOUYJICHA HA MHOTOYJIEH 1 10.05

97 | IlpeobpazoBanue 1EJI0TO BBIPKCHUS B 1 13.05
MHOTO4IEH

98 | Pemenue npuMepoB H 3a/1a4 1 15.05
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99 | UroroBasi KOHTPOJIbHAsA padoTa 17.05

100 | Pemenune npumepoB u 3aaa4y 20.05

101 | UroroBas koHTpoBHAs paboTa

N N

102 | AHanu3 KOHTPOJIBHOU PaOOTHI

KoHTpoJiIbHO-U3MepHuTeIbLHbII MaTepual
Ipeamer: Anredpa
Kaace 7
BxoaHasi KOHTpOJILHAA padoTa.
Bapuanr 1.
1. Haifnute 3Ha4YCHHE BEIPAKCHUS
Z 2 1
a) > +12:6)(-27) " (-35)
2. Pemnte ypaBHEeHHE:
1

a)-2,4x+0,6=-4,2; 6)1,4(3-x)-0,9(x+2)=4,7; 8)0,8:x=1 © :4
3. B oxgHoit 60uke B Tpu pasza 60bIne OeH3MHA, YeM BO BTOpoil. Ecim u3 nepBoit 004Ky BEUIUTH 78 71 O€H3MHA, a BO BTOPYIO JOJIUTH 42
71, To B 0oukax 6eH3uHa OyneT nopoBHy. CKOIbKO OeH3MHA ObUIO B KaX/10M O0UKe MepBOHAYaIbHO?
4. OTMeThTe Ha KoopAMHATHOM minockoctr Touku A(0;5), B(-9;-1), C(2;-7), D(-5;0).ITpoBeaute npsimbie AB u CD. Haiinure
KOOPJIMHATHI TOYKH JAHHBIX MPSIMBIX.

2
3 Ll

Bapuanr 2.
1. Halinute 3HaueHUE BBIPAXKCHUS:
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2 2 L
a) 10 _ 15 1 6)2,4 % (-1 3 ).
2. Pemite ypaBHEHHE:

11

a)-3,6x+0,8=-6,4; 6)0,8(5-x)-1,2(x+4)=-2,8; B)2 2 :6 3 =x:1,8.
3. B onHOM 3aie kuHOTeaTpa B J1Ba pa3a OoJibliie 3puteseil, yem Bo BTopoM. Eciii u3 mepBoro 3ana yiayT 37 uenoBek, a BO BTOPOU
npuayt 50 yenoBek, TO 3puTesiell B 000MX 3ajax cTaHeT MOpoBHY. CKOJBKO 3pHUTeNell ObUIO B KaXKI0M 3aji€ IEPBOHAYAIBHO?
4. OTMeThTE Ha KOOPAMHATHOM m1ockocty Touku M(0;4), K(2;0), P(-1;-8), C(1;-5). ITpoBeaute npsimeie MK u CP. Haiinure
KOOPAMHATHI TOUKHU NEPECEUCHUS JaHHBIX MPSMBIX.

Kontpoabnasi padora Nel mo Teme: «YpaBHeHHs € OJHOI NePeMEHHOID).
Bapuant 1.

1. Pemiure ypaBHEHHUE:
a)5x-17=13-x;
0)4x-9(x-7)=-12;
B)0,4(3x+1)=5,6-3(2-0,4x)
2. Ilpu kakoM 3HaYEHUH TIEPEMEHHOH y, 3HaUeHUE BhIpakeHus 3y-11 B Tpu pa3a MeHbIlIe 3HAUCHUS BhIpaXeHUs Sy-177
3. Pemre 3a1auy, cCOCTaBUB ypaBHEHHE.
Ha ogHom ydactke ObLIO B 5 pa3 00JIbllie CaKEHIIEB CMOPOAMHBI, YeM Ha JipyroM. [locse Toro, kak ¢ mepBoro ydactka ysesiau 50
CaXXEHIIEB, a Ha BTOpoii mocaauiu erie 90, To Ha 000X ydacTKaxX CaXEHIEB CTaio MOpoBHY. CKOIBKO BCErO CAXKEHIIEB OBLIO HA ABYX
Y4aCTKax MMEepBOHAYAIBHO?
4. MoTopHas no/iKa 1ia 44 no TeYEeHUIO PEKU U S 4acoB NMPOTUB TeueHus. [1yTh, mpoiAeHHbIN JOIKOW MPOTUB TeUeHus, Ha 8,3 KM
JUIMHHEE, YEM ITyTh, IPOUAECHHBIN MO TeueHHI0. Haliiute myTh, MPORAEHHBIN IO TEUEHUIO PEKH, €CIIM CKOPOCTh TEUEHUS peku 1,3
KM/4.
5. Pemnre ypaBHeHHs: (B 3aBUCUMOCTH OT YPOBHS IIOJATOTOBKH KJlacca JAHHOE 3aJaHUE MOYHO JaTh Ha JOMOJIHUTENBHYIO OLIEHKY).
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x+14 6Gx+1
a) 2 - 7 =1

2x—3 1—x Sx+1l
6) ° - 4 + 20 =3x

Bapuanr 2.
1.Pemure ypaBHEHHE:
a)4x-12=18-x;
0) 21x-5(2x-7)=24;
B)0,15(x-4)=9,9-0,3(x-1).
2. [1pu xakoM 3HaUYE€HUH a, 3HAUCHUE BhIpaKEHUs 8a+3 B TpH pasa 0oJibllle 3HaYCHUS BhIpaKeHUs Sa-67
3. Pemnre 3a1auy, COCTaBUB ypaBHEHHUE.
B mepBom capae B Tpu pasza Oojbile ceHa, 4em Bo BTopoM. [locne Toro, kak u3 mepBoro capas yeesnu 20 T ceHa, a BO BTOPOil -
npusesnu 10 T, B 000ux capasix ceHa ctajo nopoBHY. CKOJIBKO BCEro TOHH CeHa ObLIO B ABYX capasix MepBOHaYaibHO?
4. Temnnoxox mien 3 4yaca MPOTHUB TEYCHHUS M O YacoOB MO TeueHuto. [lyTh, mpoWaeHHbIN 10 TeueHuto, Ha 79,2 kM OoJbllle MyTH,
MPOIEHHOTO IPOTUB TeueHus. HaliquTte myTh, MPOMICHHBIN IO TEYEHUIO, €CIT CKOPOCTh TEUSHHS paBHaA 2,4 KM/4.

5. Pemure ypaBHeHUs: (B 3aBUCUMOCTH OT YPOBHSI MOATOTOBKH KJIacca JaHHOE 3aJaHNe MOKHO JIaTh HA JIOMOJIHUTEIbHYIO OIICHKY).
Bx—3 3x+1

gy 7 - 10 =

KontpoJsbHasi padora Ne 2 o teme: « JIuneiinas pyHkuus».
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Bapuant 1.
1. ®ynkuusa 3agana Gopmynoit y=4x-30. Onpenenure:
a) 3HAYCHHE Y, €CIIU X=-2,5; 0) 3HaUCHHE X, P KOTOPOM y= -6; B) MPOXOAUT Ji TpaduK GyHKIIUN Yepe3 TOUKY
B(7;-3).
2. a) [locTpoiite rpaduk pyHKIun y=-3x+3.
0) Ykaxute ¢ NoMOoIIbIo rpaduika, Mpu KaKOM 3HAYEHUH X 3HaueHue y=o0.
B) Uemy paBHO 3HaueHUE (QYHKIINH, €CJIM 3HAYCHUE apTyMEHTa PaBHO -37
3. B oHO 1 TOM &e cucTeMe KOOPAUHAT MOoCcTpoiTe rpaduku pyHkiuit: a) y=0,5x; 6) y=-4.
4. Haigute KOOpAMHATHI TOUKH MepeceueHus rpagukoB GpyHkunid y=-38x+15 u y=-21x-36.
5. 3anaiite popmynoit TMHENHHYIO0 (PyHKIINIO, TpaduK KOTOPOM napajuiesieH NpsMoi y=-5x+8 1 mpoXoauT uyepe3 Hayano KOOpIUHaT.
6. Haitnute koopanHaThl Touek nepecedeHus rpaduka pynkumun y=-42x+21c¢ ocssMu KOOpAUHAT.
BapwuanT 2.
1. ®yukuus 3anana popmynoit y=6x+19. Onpenenure: a) 3HaueHue y, eciu x=0,5; 6) 3HaUeHHE X, IPU KOTOPOM y=1; B) IPOXOJUT JIH
rpaguk QyHKIMH Yepe3 TOUKY
A(-2;7).
2. a) [Toctpoiite rpaduk GyHKINMN y=2X-4.
0) Ykaxure ¢ moMoIipio rpaduka, ueMy paBHO 3HaUYCHUE Y, TIpH X=1,5.
B) [Ipu kakoM 3HaUYeHUU apryMeHTa 3HaueHue (QYHKIIMHU PaBHO -27
3. B oaHOIi 1 TOI %Ke crucTeMe KOOPANHAT MOCTpoiTe Tpaduku GyHKIUN: a) y=-2X; 0) y=3.
4. Haiinute KOOpAMHATHI TOUKH niepeceueHus rpadpuxoB pyHkiuit y=47x-37 u y=-13x+23.
5. 3anaiite hopmysioi TuHEHHYI0 QYHKINIO, TpauK KOTOPOU mapasieneH NpsiMoi y=3x-7 U IPOXOJUT Yepe3 HauaJlo KOOPIUHAT.
6. HalimuTe koopauHaThI TOUEK nepecedeHus rpaduka pyHkimu y=36x-18 ¢ ocsiMmu KoopAWHAT.

KonrpoabHasi pabora Ne 4 mo teme: «CreneHb ¢ HATYPAJIbHBIM MOKa3aTeIeM M ee CBOMCTBA. OTHOYICH).
Bapuanr 1.
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6 4 5
1. Boruncmure: a) 2 (- 6875 6)(- 66 + (- 687 ;
L 2
EE =
B)(- ¢ 0,064; )(-5') X (- ¢¢'.

2. BoinosiHATE NEUCTBUS:

b° b*

a) @ xa”;g)a a gy i&’:r) (038 ;) &
3. YpocTuTe BhIpaKEeHUS:

2)5 X T70°C;6)(2,5% ) X (22X,

1 &

] 516'3}{4 1 }_.5 § —Eg}{ v
B)0,SCX X (4 3T T (e
4. Beruuciure:

7
(¢63)
49 x 71 3° x 243

9”7 ;6 8L
5. [locTpoiite rpadux pyHKIUU y= X
[To rpaduky onpenenure: a) Mpu KaKUX 3HAYCHUSIX X 3HAYeHUE y=11;
0) 3HaueHue y npu x=2,5 u npu x=-1,5.
BapuanT 2
5 6 2

1. Borancnre: a) 4 -(- 68°; 6)(- 68 + (- 48 ;
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|—

2
7
2

3

I-\Jw

B)(- 447X 0,027; r)(-7") * (- ¢

3 4 i2
C a

2. BrimonnuTe 1eicTBHsA:A) at xa” ;0): X ; B)( T r) (-0,4 T m) ¢
3. Yupocrture BoIpaKeHUs:

Evix By x(4a by
a)yd Xy *6xy ;0)-0,5a2 ) *(-+ab);

5

2 4 . —]_ia v
<, 2mn LGB},SX 5
B)2,5M M (48 r)4 6 ( &
4. Beruucnure:
3]
(663) ;
35S 5 x625

—- [

a) T ;6

5. Iloctpoiite rpaduk GyHKIHMN y= X .

ITo rpaduky onpenenure: a) Npyu KaKUX 3HAYEHUSX X 3HaueHue y=10;

0) 3HaueHue y npu x=1,5 u ipu x=-2,5.

KonTtpoabnas pabora Ne4 no teme: «MHOro4ieHb».
Bapuant 1.
1. BeimosHUTE IEUCTBUA:

a)(8a-37 +1)-(a-37 );
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6) 164 - 2@ (8a-3);
B) 2ax(a+x)-ax(a-x).

2. BeiHecuTe 001l MHOXKUTEND 32 CKOOKH:
[

a) l4xy+21 Y :6)3 V" -6 .
3. Pemmre 3a1ady, COCTaBUB ypaBHEHHE.

[TepeBo3st 3a 1eHb 8T rpy3a BMeCTO 6T, BOJUTEND BBIIOJHWI 33JaHUE HA 2 THS paHbllle, 4YeM IiaHupoBasl. CKOJIbKO TOHH Ipy3a
IepeBe3 BOAUTEND?

4. Pemnre ypaBHEHUE:

a) X + 5x=0;
X+4 x—2
62- 9 = 3

B)9x-6(x-1)=5(x+2).
5. Ympocture BblpaxeHHe.
3x(x+y+c)-3y(x-y-¢)-3c(x+y-c).

Bapuanr 2.
1. BelnmosHUTE OENCTBHUS:
a)(4 @ +9a)-( ¢ -1+9a);
6)60° 20 (30 +a);
B)XY(X-Y)-2Xy(X+y).
2. Beinecure oOmmii MHOKHUTEID 32 CKOOKH:
)00y 255" ;62X +4 X'
3. Pemnte 3a1a4y, COCTaBUB YpaBHEHHE.
Tokapb BBITIOJTHII 3aKa3 3a 6 qHE BMecTo 8 mHeH, Tak Kak B IEHb BRITAUYMBAJ Ha 2 AeTainu OoJiblie, 4eM rmiaHupoBai. CKOJIbKO
neranen OblIo 3aKa3aHo TOKapio?
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4. Pemnte ypaBHEHUE:
a

LXE 4x=0;
x+1 X+5
64- & = 2 ;

B)7-4(3x-1)=5(1-2x).
5. Ympocture BblpaxeHHe.
4x(atx+y)t+da(a-x-y)-4y(x-a-y).

Kontpoabnas padora Ne5 mo treme: «PopMyJibl COKPAIIEHHOTO YMHOKEHUS.
BapuanT 1.
1.IIpeoOpa3yiiTe B MHOTOUJIEH.
a) (y=41: 6) (Tz+al : g)(5¢-1)(5c+1); T)(3a+2p)(3a-2p).
2.1lpencraBpTe B BUJE MHOTOWICHA.
(a=9) _(81+2a).
3. Paznoxure Ha MHOXKUTEINH.
a) X -49; 6)25 X -10xy+ Y’ .
4. Pemure ypaBHEHHE.
(2=xF _x(x+1,5)=4.
5. BBIIIOIHUTE JEHCTBUS.

-

} 2. f 2 W2 f V2 W2
a) & -2a)(2at Y ¢; 0) [3x+x) : B) (2+p/l2=p)
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6. Pemure ypaBHeHue.

a) (22=5] _(2x-3)(2x+3)=0;

6)9 V' -25=0.

7. Pa3noxxure Ha MHOXKUTEIH.

a)d Xy -90a'; )25 - (a+3)
Bapuanr 2.

1.IIpeoOpa3zyiiTe B MHOTOUJICH.

a) |:3a+4]: : 6) [ EX—p]: : B)(b+3)(b-3);

r)(5y-2x)(5y+2x).

2.1lpencraBpTe B BUJE MHOTOWICHA.

(ct b)(c-b)-(5¢ —b7).

3. Pa3noxxure Ha MHOKHUTEIIH.

a)25 " -0 ;6)C +4be+4 b |

4. Pemure ypaBHEHHE.

12- (4=x) =(3x).

5. BbInoHATE AEUCTBUA.

a)(3x+ Y )(3x- Y ); 6) (@ —6a) ; p) (a—x)(x+a]

6. Pemmure ypaBHeHue.

a)(4x-3)(4x+3)- (4x— 1] =3x;

6)16 € -49=0.

7. Pa3nmoxxure Ha MHOKHUTEIIH.

1

—p*

2)100¢ -9 ;)9 X - (x=1)
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HroroBas koHTpOJIbHAs padoTa 3a Kypc / KJjacca.

Bapuant 1.
1. YIIpOCTHTE BBIPaKEHHE.
a) 10 ¥ y (=22°F ; 6) 3x-1)(3x+1)- (3x+1)"
2. Pa3oxuTe Ha MHOKUTEIH.
a) 25a-a b ; 6) 3¢ -6a+3; B) 3¢ -30" -a+b.
3. PemmTe ypaBHEHHE.

Sx—4 X+2
a) 3x-5(2x-1)=3(3-2x);6) 4 - 3 =2:B)5x-6X =0.
4. Pemure cucteMy ypaBHEHHM
x+H2y=11;
5x-3y=3.

5.a) IToctpoiite rpadux Gpynkunm y=2x-2.

0) Onpenenure, mpoxoauT Jiv rpaduk GyHKIuN yepe3 Touky A (-10;-18).
Bapuanr 2.

1. Yopocture BbIpaxxeHue.

a)5 xyi(-2xy) . 6)(2x-1)(2x+1)- (221 P

2. Paznoxxure Ha MHOXKUTEIIN.

a) V" c-9¢; 6) 2 @ +12a+18; B) x-y-2 X +2 V" .

3. Pemure ypaBHeHue.

X+5  x+1

a) 3-4(1-6x)=2(3x+4);6) 2 - 5 =4;B)3X +4x=0.
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4. Pemure cucteMy ypaBHEHHAN

y-3x=3;
2y-5x=23.

5.a) [TocTpoiite rpaduk GyHKIIUN y=6-3X.

0) Onpenenure, MPOXOAMT Jid rpaduk GyHKIMHN Yyepe3 Touky A (10;-24).

KaJIeH)IapHO-TeMaTI/I‘IeCKOC INIAHUPOBAHME 110 a.ﬂreﬁpe, 8 kJ1acc

KosuuecTBO yacoB: Bcero 68 yacos; B HeaeJ 10 2 yaca

Ne Tema ypoka Koa-Bo | [laTa mo miany Hara IIpumeuyanue
4acoB (pakTuyeckan
IToBTOpEHHE 5
1 [ToBTOopenue no teme «CTeneHb ¢ HaTypaJbHbIM 1 04.09.2023
MOKa3aTeseM U e€ CBONMCTBa»
2 [ToBTOpEHMeE: MpeoOpa3zoBaHUE MEITBIX 1 06.09
BBIPKEHUH C UCTIOIH30BAaHUEM MTPABHIT
PACKPBITHS CKOOOK, hOpMYIT COKPAIIIEHHOTO
YMHOKEHUS, TPUBEACHUS TOJJOOHBIX ClIaraeMbIX.
3 IToBTOpEHHUE: pElICHUE JIMHENHBIX YPAaBHEHUM. 1 11.09
4 [loBTOpEHue: pelieHue 3aJad  MpU  TOMOIIU 1 13.09
COCTAaBJICHUsI YPAaBHEHUMU.
3) Pemenre TEKCTOBBIX 3a71a4 pa3HBIMU CIIOCOOAMH 1 18.09

YpaBHenusi u HepaBeHCcTBa .CHCTeMbl JIMHEHHBIX ypaBHeHH 15
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6 AHanu3 pe3yiabTaToB KOHTPOJIbHON pabOTHI. 20.09
JIuneliHO€E ypaBHEHHE C IByMS IEPEMEHHBIMU,
.40

7 CBoiICTBA TMHEHHBIX YPAaBHEHUH C IByMs 25.09
TIEPEMEHHBIMU

8 ['paduk TUHEHHOTO YpaBHEHUS C IBYMSI 27.09
nepeMeHHbIMU, 1.4 1

9 Pemenue TMHEMHOTO ypaBHEHUS C ABYMS 02.10
NIEPEMEHHBIMU

10 CucTeMbl IMHEWHBIX YPABHEHUN C ABYMSI 04.10
MIEPEMEHHBIMH, 11.42

11 Pemenue cucteM JTUHEHHBIX YPABHEHHM C ABYMS 09.10
NIEPEMEHHBIMU

12 ['paduueckuii criocod pemeHust CUCTeM 11.10
JIMHENHBIX YPABHEHUH C IByMS [IEPEMEHHBIMU

13 Cnoco0 mmoacTaHoBKH, .43 16.10

14 Penienune cucteM TMHENHBIX YpaBHEHUM 18.10
Cc10cOoOOM MOJCTAHOBKH

15 Cnoco0 croxeHus 23.10

16 Peuienne cucteM JIMHENHBIX YpaBHEHUI 25.10
CIIOCOOOM CIIOKEHUS

17 Pemenne 3a1a4 ¢ MOMOIIBLIO CUCTEM 06.11
YpaBHEHHIA,11.45

18 Pemrenure 3a1au ¢ MOMOILBIO CUCTEM YPABHEHUIA. 08.11

CamocrosiTenpHas paboTa.
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19 Oo6o6mmaromuii ypok mo teme «CucteMbl 1 13.11
JMHEWHBIX ypaBHEHUI». [loaroroBka k
KOHTPOJIbHOH paboTe.

20 KonTpoabnas padora Nel Ha temy: 1 15.11
«CHcTeMBbl JIMHENHBIX YPABHEHUIN»

AJiredOpandecKkue BbIpaskeHusi. AJiredpandeckas Jpoob. 22

21 AHanu3 pe3yJbTaToB KOHTPOJIBHOM PabOTHI. 1 20.11
PannonanbHbie BeIpaskeHus, 1. 1

22 OcHOBHOE CBOMCTBO ApoOH, I1.2 1 22.11

23 Coxkparmienue npobeid, 1.2 1 27.11

24 Crnoxxenne ApoOei ¢ 0qMHAKOBBIMU 1 29.11
3HaAMEHaTENSIMHU, 11.3

25 Brruuranue npobeit ¢ oqMHaKOBBIMU 1 04.12
3HaMEHaTeIIsIMU,11.3

26 Crnoxxennie Apobeit ¢ pa3HbIMU 3HAMEHATENSIMU 1 06.12
.4

27 Boeruutanue npo0eii ¢ pa3HbIMU 1 11.12
3HaMeHaTeJIIMH, 1.4

28 PanmonansHbie JpOOM U MX CBOKMCTBA. 1 13.12
CamocTtosTenpHas padora.

29 YMHOXEHHE Ipolei, .S 1 18.12

30 YMHOXEHHE TpoOU Ha MHOTOUJICH 1 20.12

31 Bo3sBenenue 1pobu B CTEIICHB,IT.5 1 25.12

32 Bo3sBenenue npodu B cTeneHb 1 27.12
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33 Henenue nqpobeit,n.6 1 08.01.

34 [IpeoOpa3zoBanne palMOHATLHBIX BRIPAKCHHM, 1 10.01
m.7.

35 [IpeobpazoBaHue BEIpAKEHUE B PAIMOHATBHYIO 1 15.01
IpoOb

36 OyHKIMSA Y=K/X,11.8 1 17.01

37 ['paduk PpyHkum y=k/x 1 22.01

38 [TocTpoenne rpaduka QyHKIIUN y=K/X 1 24.01

39 [IpencraBnenne qpodu B BUAEC CYMMEI Ipo0eii,9 1 29.01

40 [IpencraBienue 1podu B BUJE pa3HOCTH 1 31.01

41 O6o0maromuit ypok 1o reme «ParmoHaibHbie 1 05.02
npoOu 1 ux cBoricTBay. [loaroToBka K
KOHTPOJILHOM padoTe.

42 KonTpoJsbHasi padora Ne2 Ha Temy: 1 07.02
«PauuoHaIbHbIE IPOOH U UX CBOMCTBA

Yucaa u Bpruuciaenns. Kpagparuoie KOpHU. 22

43 Parmmmonansable yncia .10 1 12.02

44 HppanuonanbHblie yncna,. 1 1 1 14.02

45 KBagpaTHbie kopHU,IT1.12 1 19.02

46 ApudmMernueckuii KBaApaTHBIN KOPEHb, 11.12 1 21.02

47 VpasHeHue Buja X° = a, m.13 1 26.02

48 HaxoxaeHnue npuOnmkeHHbIX 3HaUeHU N 1 28.02
KBaJpaTHOTO KOpHS, .14

49 OyHKIUA Y = VX wuee rpaduk, m.15 1 04.03
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50 KBanpaTHblit KOpeHb U3 TPOU3BEACHUS ,I1.16 06.03
51 KBampaTHslit KopeHb U3 1poou,i.16 11.03
52 KBanpaTHblii KOpeHb U3 cTeneHu, . 17 13.03
53 Oo6o6mmaromuii ypok mo teme: «KBaaparHsie 25.03
KOPHUY
54 CamocrosiTenbHas paboTa 1o TeMe: 27.03
«KBanpaTHbie KOPHID)
55 BriHeceHne MHOKUTENS U3-T10]1 3HAKa KOPH, 01.04
m.18
56 BHeceHnre MHOXKUTENS 1O 3HAK KOPHS, 1.18 03.04
S7 [IpeoOpa3zoBaHue BBIPAKEHUN, COAEPIKAIIIX 08.04
KBaJpaTHbIe KOpHY, 11.19,20"
58 [IpeobpazoBaHue BRIpAXKEHUM, COAEPIKAITIX 10.04
KBajpaTHbie KOpHU. OCBOOOXKICHHUE OT
WPPAIMOHATIFHOCTH B 3HAMEHATENE IPOOH.
59 Oo6o6mmaromuit ypok mo teme «IIpeodpazoBanue 15.04
BBIPKCHHA, COJICPIKAIINX KBAPATHBIC KOPHI.
[ToaroroBka K KOHTPOJBLHOU padoTe.
60 Kounrpoabnas pabora Ne3 nmo Tteme:
«KBagparnsie kopHu. [IpeodpazoBanue
BbIPa:KEeHMI, COIePKAIUX KBAAPATHbIE
KOPHIN
61 AHam3 pe3yJIbTaTOB KOHTPOJBbHOU pabOTHI. 17.04
IToBTOpEeHMe U 000011IeHUE.
62 CniocoObl cpaBHEHUS YUCE. 24.04
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68 Pemenne 3a1a4 pa3HbIMHU ciocoOamMu

63 Pemienne ypaBHeHUH. 1 06.05

64 Pemenue 3a1a4 u3 peaibHON KU3HU. 1 08.05

65 Pemenne TeKCTOBBIX 3a71ad. 1 13.05

66 HToroBmplii KOHTPOJIbL 1 15.05

67 CpaBHeHHE CITIOCOOOB peIIeHUe 3aad. 1 20.05
1

KonTpoabnas padora Nel no teme: «CucremMbl JTMHEHHBIX YPABHEHUH C IBYMS MlepeMEHHBIMI.

1.Pemnre cucremy ypaBHEHU.
2a+3b=10;
a-2b =-9.

2. Pemnre 3ama4y.

JIBe rvpu U TpU TraHTeNId BMecTe BecsT 47 Kr, a Tpu rupHu Tsokenee 6 ranteneid Ha 18 kr. CKOIBbKO BECUT TUPS U CKOJIBKO BECUT

TaHTEIb?

3. I'paduk nuHelHOM HyHKIMK PoxoauT yepe3 Touku A(-5;32) u B(3;-8). 3amaiite 3Ty JInHEHHYI0 QYHKINIO (GOPMYIIOH.

4. Pemure cucteMy ypaBHEHHM.
2(3x+2y)t9=4x+21;

KoHTpo/ibHO-U3MepuTeJIbHbIH MaTepua

Ipeamer: Aareopa
Kaacc: 8

BapuanT 1.
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2x+10=3-(6x+5y).

Bapuanr 2.

1.Pemnre cucremy ypaBHEHU.
a+2b=5

3a-b=8.

2. Pemwure 3amauy.
3a yeTsipe O0JI0KHOTA U Tpu pyuku 3aruiatuiau 90 py6. [IBe pyuku nemiensie Tpex 0J0KHOTOB Ha 25 py0. CKOJIBKO CTOUT pyyKa U
CKOJIbKO CTOUT OJIOKHOT?

3. I'paduik nuHEHHOM QYHKIIMK MPOXOTUT Yepe3 Touku A(4;-5) n B(-2;19). Banaiite 3Ty TMHEHHYIO QYHKINIO GOPMYIIOH.
4. Pemure cucteMy ypaBHEHHUM.

2(3x-y)-5=2x-3y;
5-(x-2y)=4y+16.

KonTpoJabnas padora Ne2 no teme: «PanmoHaibHble IPO0H M UX CBOMCTBA)

Bapuanm 1

1. CoxkpaTute 1podb:

4 2_2
14a"b 6) 3x y'-z

—_—; ; B :
A) 494°b* x? +4x ) 2y+2z
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2. llpeacraBbTe B BUjae ApoOuU:

a) 3x—l+x—9_ 6) 1 a | B) 5 *56—2
x2 3x 2a-b 2a+b’ c+3 43¢

3. HaiiguTe 3HaYeHMe BbIPAKEHUA:

a’-b
—a

a npu a=0,2; b=-5.

4. YnpocTuTe BbIpaieHHe:

1. CoxpaTute 1podb:

39x’y
26x2y?’

5y . 3a-3b
yi_rzy’ ___bZ'

a) 6)

2. [IpeacraBbTe B BUAE APOOH:

3]3—251_1—51‘; 5) 1 ;
2a a 3x+y 3x-y
4-3b 3
B) + ;
b*-2b b-2

Bapuanm 2
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ﬂ_;_‘}y

3. HaiiguTe 3HaYeHMe BbIPAKEHUA: 2y npux=-8,y=0,1

2 x+8 |

e _
4. Ynpocture Belpaxenue: X —4 x" =16 x

KonTpoabnas padora Ne3 «KBagpaTHbie KOpHI»

Bapuanr 1

1. BeiHECTH MHOKHMTEIIb 3a 3HAK KOpHA

@;\/ﬁ;\/S_Z;\WOO.

2. YpocTuTh
[27 - J12 + /75; 0,7-/45 +%«/20

3. CpaBHUTH

a3 u 5\/5
4/3

4. YpOoCTUTh BBIPAKEHUE

V6(+/2 +/5);
(7 - V37 ++/3)
(V10 ++/8)*

Bapuanr 2
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1. Haitnure 3HaueHne apupMETHIECKOTO KBaPATHOTO KOPHSL:
1
a) V1600 : 6) Ve _

V4500 ﬁ B)\/216.
2. Beranciure: a) V0,36 '81;6) V500 ; B) -3l : Jo

(V7-3)": )(V10- 8) (V10 +8); 5250 - 348 + V2.

3. YIIpocTUTh BhIpAKEHUE: a) a)

4. UckimrounTe HPpPpadIOHAJIbHOCTD U3 3HAMCHATCIIA!

b

5
) V756 Y3+,

KonTpoasnas padora Ne4 «IIpeodpaszoBanue BbIpaKeHHUIl, COJEPKAMMX KBAAPATHbIE KOPHI»

Bapuanr 1
1. BHecuTe MHOXUTEIb MO/ 3HAK KOPHS:

1 1
2)5v2 6)7‘F? w300

2. BeiHecuTe MHOKUTEND H3-110/] 3HaKa KOPHA U YIIPOCTUTC BBIPAKCHUC:!

zm+sﬁ—§@_7ﬁ

164



%\/88

6 2
3.CpaBHHUTE 3HAUYCHUS BBIpOKEHHA: Y3 U

4.Coxpatute 1poOb:
5-a’ V3-3
a) ¥5-a g) V515

5. Beruuciure:

2) (2v3-1)(3v/3+5)- 73

Bapuant 2

1. BHecuTe MHOXUTEIIb 1101 3HAK KOpHAI:

3 1
—5,1—= — /48
a)B\E 6) 5 B) 4

227 +4\/4_—é\/7_5—9\/§

2. BeiHECUTE MHOKUTEND U3-T10]1 3HaKa KOPHSI U YIIPOCTUTE BbIPAXKEHUE:

3
§ S\P 1 Jaos
3. CpaBHuUTE 3HaYECHUS BhIpaKeHuit: Y4 u 3
4.CokpatuTte apoohb:

3-b° 5-+5
a) V3+b 6) Y10 -v2 5 Bpraucmure:a) 3v2 - 2fav2 +7)-13V2
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KaneHngapHo-TemMaTu4eckoe IiIaHMpPoOBaHue 1o ajaredpe, 9 kiacc

KosuuecTBO yacoB: Bcero 68 yacos; B Heae 10 2 yaca

Ne Tema ypoka Koa-Bo | [laTa mo miany Hara IIpumeuanue
4acos paxkTHyeckas
IloBTOpEHHE 5
1 [ToBTropenue: IIpeoOpa3oBaHue palMOHATBHBIX 1 04.09.2023
BBIPa)KECHU I
2 [ToBTOpenue: [IpeobpazoBanne BEIpaKEHHUIA, 1 06.09
COJIEPIKAIINX KBAJAPaTHBIE KOPHH
3 [ToBTOpEHUE: pellICHUE JIMHENHBIX YPABHEHUN U 1 11.09
CHUCTEM JIMHEWHBIX YPABHECHUM.
4 [ToBTOpenue: perneHne 3afad € TTOMOIIBIO 1 13.09
YpaBHEHUH
5 Pemenue 3aa4 ¢ TOMOILBIO CUCTEM YPaBHEHUI 1 18.09
I'maga III . KBagpaTHbie ypaBHeHUsI M €r0 KOPHHU 19
6 HenonHblie kBafpaTHbIE YpaBHEHUS 1 20.09
7 Peniennie HEMOJHBIX KBAIPATHBIX YPABHEHUN 1 25.09
8 OmnpeneneHue KBapaTHOrO ypaBHEHUS 1 27.09
9 Pemienne kBaipaTHBIX ypaBHEHUN 1 02.10
10 dopMyiia KOpHEN KBaAPATHOTO ypaBHEHUS 1 04.10

166




11 Perienne kBaipaTHBIX YpaBHEHHM 110 09.10
hopmye(1)

12 Pemenue kBaipaTHbIX ypaBHEHUM 110 11.10
dopmye(1)

13 Perienne kBaipaTHBIX YpaBHEHHM 110 16.10
hopmye(2)

14 Pemenue kBaipaTHIX YpaBHEHUM 11O 18.10
hopmyie(2)

15 Konrpoabnast pa6ora Ne 1 mo teme: 23.10
«KBaapaTHble ypaBHEeHHSD

16 AHanu3 KOHTpOJIbHOM paboThl. CocTaBieHue 25.10
KBa/IPaTHOTO YPaBHEHUSI 110 YCIOBHIO 3aa4U

17 Perienue 3a7a4 ¢ MOMONIBIO KBAJIPaTHBIX 06.11
ypaBHEHUH

18 Pemienue 3a7a4 ¢ HOMOIIBIO KBaJAPATHBIX 08.11
ypaBHEHUH

19 Teopema Buera 13.11

20 [TonOop KOpHEH C UCTIOTB30BAHUEM TEOPEMBI 15.11
Buera
JIpo0HbIe palluOHAIbHBbIE YPABHEHUSA

21 OmnpeneneHue IPOOHBIX pAIIMOHATBLHBIX 20.11
YPaBHEHUM

22 Pemenue npoOHBIX paliOHATBLHBIX YPaBHEHUH 22.11

23 CocrapneHue 1poOHOro palMOHATLHOTO 27.11

YpaBHCHUA 110 YCIIOBHUH 3a1a4u
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24 Pemienne 3a1a4 ¢ moMOIIBI0 paliioOHATBHBIX 1 29.11
YpaBHEHUU
I'nasa V. HepaBencrBa. 18
25 YuciioBble HEpaBEHCTBA 1 04.12
26 CpaBHEHHE YHCIIOBBIX HEPABEHCTB 1 06.12
27 CBolicTBa YMCIIOBBIX HEPABEHCTB 1 11.12
28 CnoxeHue 4YHCIIOBBIX HEPABEHCTB 1 13.12
29 YMHOKEHHE YNCITOBBIX HEPABEHCTB 1 18.12
30 [TorpemHocTh TPUOTMIKEHUS 1 20.12
31 To4HOCTB MPUOIMKEHUS 1 25.12
32 [TepeceueHne MHOXKECTB 1 27.12
33 OO0benMHEeHNE MHOKECTB 1 08.01.2024
34 HucnoBble MPOMEKYTKH 1 10.01
35 Pemienue HepaBeHCTB ¢ OAHON MEPEMEHHON 1 15.01
36 Pemenue HepaBeHCTB ¢ OTHOW TIEPEMEHHOMN 1 17.01
37 Perienue cucteM HEPaBEHCTB C OHOM 1 22.01
MIEPEMEHHOMN
38 Pemenne cucteM HEPaBEHCTB C OAHOM 1 24.01
MIEPEMEHHOMN
39 CamocTtosiTenbHas paboTa.(TecT) 1 29.01
40 Jloka3aTeabrCTBO HEPABEHCTB 1 31.01
41 O6o06maronuit ypok o teme: «HepaBeHcTBa» 1 05.02
42 Kontpoabnas padora Ne2 no reme: 1 07.02
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«HepaBencTBa»

I'maBa CreneHs ¢ HeJbIM NOKAa3aTeIEM 9
\Y
43 OrnpenesieHUE CTETIEHU C LEIbIM 1 12.02
OTPHIATEIHLHBIM TIOKa3aTeIeM
44 [lenbIit oTpHUIIaTENIbHBIN TTOKa3aTeNb. Pernenue 1 14.02
YIPaXHECHHUIN
45 CBolicTBa CTENEHH C LIEJIBIM OTPULIATEIbHBIM 1 19.02
nokaszarenem
46 CBOIICTBA CTENEHU C LIEJIBIM OTPULIATETbHBIM 1 21.02
nokasaresieM. PemeHne ynpaxHEHUN
47 CranaapTHBINA BU]T YUCIIA 1 26.02
48 Pa3Mepbl 00BEKTOB OKPYKaIOIIETo MUpa 1 28.02
49 CraHnapTHBIN BUJ Yncia . Pemenue 3ama4y 1 04.03
50 Oo6o6maromnuii ypok mo teme : «CTerneHs ¢ 1 06.03
1eIbIM Tokasarenemy. [loaroroska k
KOHTPOJILHOM padoTe.
51 Kontpoabnas padora Ne3 no teme «Crenenn 1 11.03
C 1eJIBIM NoKAa3aTeIeM»
I'naBa l. KsaapaTuunas GpyHKIus (9 kmacc ) 8
52 AHanu3 KOHTPOJIbHOUM paboThl. DyHKIINS 1 13.03
53 O6nacTh onpeneneHus QyHKIIUU 1 25.03
54 Oo6nacTh 3HaUE€HUN PYHKIUU 1 27.03
55 OO6macth onpeeneHus U 00J1acTh 3HAYCHUMA 1 01.04
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byHkIuu. Pemenre ynpaxHeHHH.
56 CaoiicTBa pyHKIIHIA 1 03.04
57 CpoiicTBa pynkumii. Pemenue 3amay. 1 08.04
58 O6o06maronuit ypok 1o teme :«OyHKITUs. 1 10.04
[ToaroToBKa K KOHTPOIHHOM paboTe.
59 Konrpoabnasi padora Ned o teme : 1 15.04
«DYyHKUHUA»
IloBTOpEHUE 9
60 Peliennie TMHEMHBIX YpPaBHEHHIA. 1 17.04
61 Peliennie KBaJJpaTHBIX YpaBHEHUN 1 22.04
62 CpaBHeHHE OYKBEHHOTO M YHUCIIOBOTO 1 24.04
BBIPKEHUS
63 Pemnrenune TekCTOBBIX 3a1a4 1 29.04
64 Crioco0#b1 pereHni 3a1a49 1 06.05
65 HNTorosasi KOHTpPOJIbHAA padoTa 1 08.05
66 AHaJIN3 KOHTPOJIbHOU pabOThI 1 13.05
67 Peuienue 3a1a4 U3 peaibHOM KU3HU 1 15.05
68 [IpuMeHeHne MaTEMAaTUYECKUX 3HAHUI MTPU 1 20.05
pEIIeHUH 3a1a4 U3 APYTUX MPEIMETOB

KoHTpOJIbHO-U3MepHUTEeILHbIA MAaTEPHAT

KonTpoabnasi pabora Nel o teme: «Unc/j10BbIe HEPABEHCTBA U UX CBOWCTBAa»

Ipeamer: Anreopa
Kaacc:9
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Bapuant 1

1.13BectHO, uTO a >b. CpaBuure: a)21a u 21b;

0)-3,2au-3,2b; B)a+8ub+8.

2. JloKaKKMTe HepaBeHCTBO: a) (X + 7)?> x(x + 14);

6)b2+5 >10(b - 2).
3.M3BecTHO, uTo 3,1 <410 < 3,2. Ouenure: a) 3410 ; 6) -/10 .
4.3Has, uyto 7,2 <a< 8,4 u 2 <b< 2,5, ouenure:

a) ab; 6)-2a+b; B) 2.
b

5.01eHUTE IEPUMETP U TUIONIAIb TPSIMOYTOJIbHUKA CO CTOPOHAMU
a cM U b cM, eciii m3BeCcTHO, uTo 1,5<a<1,6 m 3,2<b<3,3.

Bapuaur 2
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1.M3BectHO, uTO a <b. CpaBnurte: a) 18a u 18Db;

0)-6,7au-6,7b; B)a+5ub+5.

2. Jloka)KuTe HEPABEHCTBO: a) (X — 2)%> x(x — 4);

6)a2 +1 >2(3a—4).
3.M3BecTHO, uTO 2,6 <7 < 2,7. Onenute: a)2/7; 06)-/7.

4.3nas,yro 1,5<a<1,8wul,2<c<1,5, onenwure:

a) ac; 0) — + 43, B) 2,
C

1. O1eHUTE IEPUMETP U ILIOMIAIb MPSAMOYTOJILHUKA CO CTOpOHaMK a ¢M 1 b cM, eciin u3BecTHO, 4TO 2,6<a<2,7 u 1,2<b<1,3.

Kontpoabnasa padoraNe3. «CTeneHsb € 1eJbIM NMOKA3aTETEM»

Bapuanr 1

1. Haitaute 3HaueHue BbIpAKEHUS:
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a) 411 - 49, 0)67°:63 B) (223,

2. YIpOCTHUTE BhIPpAXKECHUE:

a) (x3)*- x4 0) 1,5a%b3 - 4a3p*.

3. IIpeobpa3yiiTe BopaxKeHHE:

5] 5) [;4} o2,

-9 9—4

4. Beruuciure: —
27

5. IIpencrasbre npoussencuue (4,6-10%) - (2,5 - 10°) B cranmaprHOM BHze uncia.

Bapuanr 2

1. Haitiaute 3HaueHue BbIpaKEHUSI:
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a) 5% - 52 6) 1273 124 B) (31)3,

2. YIpOCTHUTE BhIPpAXKECHUE:

a) (a®)* - a?; 0) 0,4x°% y 8 - 50x5y°.

3. IIpeobpa3yiiTe BopaxKeHHE:

a)(fli Xy ]_l; 0) [Z;:]Z -10a'0® .

-6 . 4—3
4. BpIUHUCIIUTE:

8—7

5. Ilpencrasbre npousseaenue (3,5:10°) - (6,4 - 10%) B cTangapTHOM BUJIE YMCIA

KourpouabHas padoraNed «Kpagparuunas QyHKUusD
Bapuanr 1

1. ITocTpoiite rpaduk Gynxuun y = x* - 6x + 5. Haliqure ¢ moMoIso rpaduka:
a) 3Hauenue y npu x = 0,5;
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0) 3HaYEHUA X, IPU KOTOPBIX y = -1;

B) HYJIM (PyHKIIUH;

T') IPOMEXKYTOK, Ha KOTOPOM (YHKITUSI BO3PACTAET.

2. Haiiure HauMeHbIee 3HadyeHne QyHKIUK y = x° - 8x + 7.

3. Haiiiure 061acTh 3Ha4eHnil GyHKIMK y = x? - 6x - 13, re X S [-2; 7].

1
4. He BBIIONHSAS TIOCTPOEHHS, OIIPENEIUTE, TIEPECEKAIOTCA 1M apadona y = <4 x? u npsamas y = 5x -16. Eciu Toukn nepeceuenus
CYILIECTBYIOT, TO HAMAUTE UX KOOPIAUHATHI.

lesgd 4 1 2glp 20
5. Haiigure 3HaUueHKE BLIPAXKEHHS 8 81

Bapuant 2
1. THocrpoiite rpadux Gpyrkumu y = x? - 8x + 13. HaiiauTe ¢ noMomso rpaduka:
a) 3Hauenue y npu x = 1,5;
0) 3HaUEHUS X, IPU KOTOPHIX y = 2;
B) HYJU (QYHKIIHH;

T') IPOMEXYTOK, B KOTOPOM (PYHKIIUS yOBIBAET.

2. Haiimure nanGonbliee 3HaueHrE QYHKIMHA y = - X2 + 6x — 4,
3. Haiimure 061acThb 3HaYeHui QyHKIUK y = X? - 4x - 7, T71€ X € [-1; 5].
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1
4. He BBIIONHSAS IIOCTPOCHHS, OIIPEEIINTE, IIEPECEKAOTCA 1M apadona y = 5 x? u npsamas y =20-3x. Eciu Touky nepeceveHust

CYLIECTBYIOT, TO HAMAUTE UX KOOPIMHATHI.

10

HToroas KOHTpoJIbHAs paboTa

S=2— +84§/5L
27 16

5. Haiinure 3HaueHHE BbIpaKEHUS \/

KaﬂeH)IapHO'TeMaTI/IquKOe IVIAHUPOBAHME 110 T€OMETPUH

7 Kknacc
Ne Kou- Hara
YPOK Tema ypoka BO Ilo mnany DakT-s IIpumeyanue
a 4acoB
I'naBa 1. HauyaabHble reoMeTpuieckue cBeaenus. ( 144)
1 | Toukn. [Ipsmbie. OTpeskwu. 1 05.09.2023
2 | IIpoBemuBaHue NpsiMOM HA MECTHOCTH 1 07.09
3 | Jlyu 1 12.09
4 | Vron 1 14.09
5 | PaBeHCTBO reomMeTpuyecKkux Guryp 1 19.09
6 | CpaBHEHHE OTPE3KOB U YTJIOB 1 21.09
[/ | JlnuHa oTpeska 1 26.09
3 Ennnuiel namepenus. U3smepurenbHbie 1 98.09
WHCTPYMEHTBI
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9 | I'pagychas mepa yria 1 03.10
10 Pemenue 3anau. Mi3mepenne yrios Ha 1 05.10
MECTHOCTH
11 | CMexHbIC U BEPTUKAIBHBIE YTJIbL. 1 10.10
12 | [lepneHauKyIsipHBIC MPSMBIC. 1 12.10
13 | [locTpoeHue NpsIMBIX YTIOB HA MECTHOCTU 1 17.10
KounrpouabHas padora Nel o reme
14 | «HayanbHbIe reOMeTpUYECKHE 1 19.10
CBeIeHH
I'nasa 2. TpeyroinbHuku.(224)
15 | TpeyromabHuk 1 24.10
16 | 1-i npu3HaK paBEeHCTBA TPEYTOJIbHUKOB 1 26.10
17 Pemenue 3agau 1 07.11
18 | IlepnieHnuKymsIp K MPSIMOI 1 09.11
19 | Pemenue 3aqau 1 14.11
20 buccekTpuchl, MeIHaHbI, BRICOTHI 1 16.11
TPEYTOoJIbHHUKA
21 | Pemenue 3agau 1 21.11
99 CaoiicTBa paBHOOEIPEHHOTO 1 9311
TPEYTOJIbHHUKA
23 | Pemenue 3amau 1 28.11
24 | 2-ii npU3HAK paBEHCTBA TPEYTOJIbHUKOB 1 30.11
25 | Pemenwue 3amau 1 05.12
26 | 3-ii npU3HAK PaBEHCTBA TPEYTOJIBHUKOB 1 07.12
27 | Pemenue 3a1a4. Mennanpl, OUCCEKTPUCHI 1 12.12

177




Y BBICOTBHI TPEYTOJILHUKOB
28 | CamocrosTenpHas paboTa 1 14.12
29 | OKpy>XHOCTb 1 19.12
30 | [TocTtpoeHus nupKysaeM U TUHEHKON 1 21.12
31 Konrpoabnasi padora Ne2 o teme : 1 96.12
«TpeyrojbHUKN»
32 | IlocTpoeHME OMCCEKTPHUCH yTIIa. 1 28.12
33 | [locTpoenwne neprneHANKYISTPHBIX MPSIMBIX 1 09.01.2024
34 | IloctpoeHue ceperHbI OTpE3Ka 1 11.01
35 | Pemenue 3aqau 1 16.01
36 |IlocTpoenue yria, paBHOTO JAHHOMY 1 18.01
I'nasa 3. Ilapajuenbublie npsiMble (144)
37 | Onpenenenrie napayieIbHOCTU MPSIMbIX 1 23.01
38 Tpu mpu3Haka mapamieTbHOCTH JIBYX 1 95 01
MPSIMBIX.
39 [IpakTrueckne criocoObl MOCTPOCHHUS 1 30
napaJyieIbHBIX MPSIMBIX.
40 Pemenne 3agau.lIpakTuyeckue crocoObl 1 01.02
MOCTPOCHUS MapaJIICIIbHBIX MPSMBIX.
41 Pemenue 3anau. I[lpusHaku 1 06.02
napayieTIbHOCTH TPSIMBIX.
42 | OO akcuoMax reoMeTpuu 1 08.02
43 | Axcuoma mapaieNnbHBIX MPSIMBIX 1 13.02
44 | Pemenue 3ana4. [lapaniensHblie npsMbie. 1 15.02
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45 TeopeMmsl 00 yriax, 00pa3oBaHHBIX ABYMS 1 20.02
napauieTbHBIME MIPSMBIMHU B CEKYITICH.

46 | Pemenue 3amau 1 02.03

47 | CamocTosTenbHas padoTa 1 22.02

48 [ToBTOpenue. [ToAroToBKa K KOHTPOJIBLHOU 1 9702
pabote

49 KonTpoJsbHas pabora Ne3 mo teme: 1 99.02
«IlapajieibHBIE IPAMBbIE)

50 | AHanu3 KOHTPOJIBHOU PabOTHI 1 05.03

Co0THOLIEHHUS MeKAYy CTOPOHAMH U YIJIAMHU TPEyroJbHUKOB(144)

51 | Teopema o cymme yTiIoB TPEYTOJIbHUKA 1 07.03

59 BHemnuit yrosn TpeyrojbpHUKa 1 12,03
OCTpOYTOIBHBIN, IPSIMOYTOJIHBIN U

53 | TYnOyroabHBINA TPEYTOJIBHUKH 1 14.03
TeopemMa 0 COOTHOIICHUAX MEXKTY

54 | cTopoHaMuu yriaMu TPEyTrOJIbHHKA U €€ 1 26.03
CJICJICTBUS

55 | Pemrenue 3amau 1 28.03

56 | HepaBeHCTBO TpeyroyibHUKA 1 02.04

57 | Pemenue 3amau 1 04.04
HekoTopsie cBOiCTBA MPSIMOYTOIBHBIX

58 | TpeyroapbHUKOB 1 09.04
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59 | Pemrenue 3amay 1 11.04
60 [Tpu3Haku paBeHCTBA MPSMOYTOIBHBIX 1 16.04

TPEYTOJIHHUKOB
61 | Pemrenue 3amay 1 18.04
62 CBoMCTBO MEAMAHBI TPSIMOYTOJIBHOTO 1 93.04

TPEyroJabHUKA
63 | Pemenue 3amay 1 25.04

KounrpouabHas padoraNe4 no reme
64 | «CooTHOLIEHUSI MEKTY CTOPOHAMM U 1 30.04

yIJaM# TPeyroJbHUKOB)

IHoBTOpenue. O600MIeHHe 3HAHUA U yMeHM i (44)
65 | HauanpHbIC TEOMETPUYCCKUE CBEACHHMS 1 02.05
66 | TpeyroiabHUKH 1 07.05
67 | UToroBasi KOHTPOJIbHAsSI padoTa 1 14.05
68 | AHamM3 KOHTPOJILHON pabOThI 1 16.05
KanennapHo-teMaTu4yeckoe njaHMpoOBaHuUe 10 reoMeTpuu, 8 KJiace
KoauuecTBO yacoB: Bcero 68 yacos; B Heae 10 2 yaca
Ne Tema ypoka KoJu-Bo JaTa no miany Mara IIpumeyanue
4acoB (pakTHyeckan
CooTHolIeHHsT  MEXIYy CTOPOHAMHM M yIJIaMH 9

TPeyroJibHUKa
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1 [ToBTOpenue: Teopema 0 cymMMe yIJIoB 1 05.09.2023
TPEyroJIbHUKA

2 Teopema 0 COOTHOLIEHUSIX MEXKTY CTOPOHAMU U 1 07.09
yriaamu TpeyroibHUKA

3 OCTpOyroJbHBIN, IPSIMOYTOJIBHBINA U 1 12.09
TYMOYTOJIbHBIN TPEYTOJIbHUKU

4 Pemenue 3anau 1 14.09

5 Teopema 0 COOTHOIIEHUSIX MEKTy CTOPOHAMH U 1 19.09
yIJ1aMH TpeyrojibHUKa. Pemenue 3agayu

6 HexoTopsle cBoMCTBa MPSAMOYTOJIBHBIX 1 91.09
TPEYTOJILHUKOB

7 [Ipr3Haku paBeHCTBA MPSMOYTOJIBHBIX 1 96.09
TPEYTOJILHUKOB

8 VYTroKOBBIN OTpaxaTeb 1 28.09

9 Pemenue 3anau 1 03.10

10 HepaBeHncTBO TpeyroapHUKa 05.10

11 PaccTostHue oT TOUKH 10 PSIMOiA 1 10.10

12 Paccrostnue Mexay napanieabHbIMU OPSIMbIMU 1 12.10

13 [TocTpoenue TpeyroibHUKA IO TPEM JIEMEHTaM 1 17.10

14 Pemenue 3a1au 1 19.10

15 3ajaun Ha MMOCTPOCHUE 1 24.10
YeTpIpexyroJbHUKH 24

16 MHOTOyTOoNEHUK 1 26.10
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17

BrIm1yKi1b11i MHOTOYTOJIBHUK 07.11
18 CyMMa yTiIoB BBITYKIIOTO N-yrojipHHUKA 1 09.11
19 YeThIpexyroybHIK, 1 14.11
20 Penrenue 3amau 1 16.11
21 [Tapannenorpamm 1 21.11
22 [Ipu3Haku napamienorpaMma 1 23.11
23 Tpanemus 1 28.11
24 Pemenne 3agau no teme "Ilapamnenorpamm. 1 3011
25 Pemenue 3amau no teme: « Tpanenusp» 05.12
26 Kourpoabnasi padora Nel nHa temy: 1

"IMapastesorpamm. Tpanenus" 07.12
27 [IpssMmoyronbHUK 1 12.12
28 Pom6 1 14.12
29 Ksagpar 19.12
30 Pemenne 3agau no teme "[IpsAMOYyroNbHUK. 1 91 12

Pom0. KBagpart".
31 CamocrositenbHas padota: "[IpsSsMOyroJibHUK. 1

Pom0. KBagpat" 26.12
32 OceBast cuMMeTpHS 1 28.12
33 LenTpanbHas cHMMETpHSI, 1 09.01.2024
34 KonTpoabHas padora Ne2 no teme: 1 11.01

«IIpsamoyroasHuk. Pom0. KBagpar»
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IMnomans. Teopema Iugaropa.

=
w

35 [Tmomaas MHOTOYTOJIbHUKA 1 05.12
36 OCHOBHEIE CBOMCTBA ILTOIAACH 1 07.12
37 [Tmomaae npssMoyroJpHUKa 1 12.12
38 Penrenue 3amau 1 14.12
39 [nomanp napaiieaorpamMma 1 19.12
40 [nomanp TpeyrojbHUKA 1 21.12
41 [nomanp Tpanenuu 1 06.02
42 Pemenue 3amau o teme: «Ilnomann 1 08.02
napajuiesiorpaMmma, TpeyrojabHUKa
43 Pemenue 3anau no teme: «Ilnomanp Tpanemum 1 13.02
44 Teopema ITudaropa 1 15.02
45 Teopema, oOpatHas Teopeme [ludaropa 1 20.02
46 dopmyna ['epona 1 02.03
47 Pemenue 3anau no reme: «Ilnomanu. Teopema 1 99 02
[Tudaropay.
48 KonTtpoJubHas padora Ne3 mo reme: 1 9702
«Ilnomaau. Teopema Iudparopa"
Ilogo0HbIE TPEYTOJBLHUKH 18
49 [TponoprmoHanbHbIE OTPE3KHU. 1 29.02
50 Omnpenenenre No00HBIX TPEYTOJIBHUKOB 1 05.03
51 OTHOIIICHUE TIIOIIAICH 1 07.03
52 Pemenne 3anau 1 12.03
53 [TepBolii pu3HAK TOA00US TPEYTOIHLHUKOB 1 14.03
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54 Btopoii npu3Hak nopo0us TpeyroJbHUKOB 1 26.03
55 Tpetnii npu3HaK MOA00US TPEYTOJIBHUKOB 1 28.03
56 Pemenue 3anau no teme "llpusznaku nogodus 1 02.04
TPEYTrOJILHUKOB"
57 KonTpoabnasi padora Ne4 mo reme: 1 04.04
«IIpu3Haku Nog00us TPEYroJbHHKOB)
58 CpenHsis IMHUS TPEyTrOJbHUKA 1 09.04
59 [IponopuroHAIBHBIE OTPE3KH B IPSIMOYTOJIbHOM 1 11.04
TPEYTOJIbHUKE
60 [TpakTHdeckue mpuiIoKeHHs 0100 s 1
TPEYTOJbHUKOB 16.04
61 O nogo0un Mpou3BOIBHBIX PUTYP 1 18.04
62 Pemenne 3agau 1 23.04
63 IToBTOpenue u o6o6meHne 3Hanui. [lnomaam 1 25.04
64 Teopema IMudaropa. 1 30.04
65 YeThIpexyrobHUKN 1 02.05
66 Penrenue 3amau 1 07.05
67 HNTorosasi KOHTpPOILHAA padoTa 1 14.05
68 AHaJIN3 KOHTPOJIbHOU PabOThI 16.05

KoHTpOJIbHO-N3MePHUTEIbHBIN MaTepUAaJI
IIpeamer: I'eomerpus

Kuaacc: 8
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KonrpoasHasi padora Nel mo reme: « Ilapamiierpamm. Tpaneuusi.»
Bapuant 1
1. HaiiguTe yribl OpsIMOYTrOJIbHOM Tpalelunu, €Clid OJIMH U3 €€ YIiioB paBeH 20°.

2. CTopoHbI napajiiesiorpaMma oTHocsTcs Kak 1:2, a ero nepumetp paBeH 30 cm. Haiinure cTopoHsl apajuiesorpamma.

3. B paBHOOOKOI Tparnenuu cymMMa yriioB pu O0JblIeM OCHOBaHUH paBHa 96°. HaliquTe yrisl Tpanemum.

Bapuant 2
1. Jinaronanu npsimoyronbHruka MNKP niepecekatorcst B Touke O, ZMON = 64°. Haiinure yron OMP.

2. HaiinuTe yriibl paBHOOOKOM Tparnenuu, eciu ouH u3 ee yrioB Ha 30° 60JbIie BTOPOro.

3. CropoHbI mapaieiorpaMma oTHocsATCs Kak 3:1, a ero mepumerp paser 40 cm. Haliaure cTopoHBI mapasuieorpaMma.

Kountpoabnasi padora Ne2 nmo teme « [Ipsamoyrosibauk. Pomo. KBaapar.

BapuanT-1

1. Inaronanu npsimoyronbHruka ABCD nepecekaercs B Touke O, ZABO = 36°. Haiinute yron AOD.
2.Haiinure nepumetp pom6a ABCJI, B koTropom yrou B paBen 60 rpagycoB,AC=10,5cm.

Bapuant2

1. dnaronanu npsimoyronbHuka ABCD nepecekaercs B Touke O, ZABO = 45°. Haiinure yron AOD.

2.Haiinure nepumetp pomba ABC/I, B koTopoM yrou B paBeH 45 rpagycoB,AC=10,5cm.

KonTtposbnast pabora Ne3 no reme: «Teopema Iludgaropay.

Bapuant 1
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1.KareTsl IpsIMOYTOJIBHOTO TPEYroJIbHUKA paBHBI 6 cM 1 8 cM. HaiinuTe runotreny3y u miomaib TpeyrojJbHUKa.

2. B npsimoyronbHoi# Tpaneunun ABCK 6ombiias 60koBasi CTOpOHA paBHA 3V2 o, yroa K pasen 45°, a Beicora CH nenut ocHoBaHue
AK nonosnam. HaliuTe moiiaab Tpanemuu.

Bapuaur 2
1.01MH M3 KaTeTOB MPSMOYIOJBHOTO TpEeyrojpHUKa paBeH 12 cm, a runoreny3a 13 cm. Haiinure BTOpoll KaTeT M IUIOIIAJb
TPEyroJbHUKA.

2. B mpssmoyronbHOU Tpanenun ABCD Gonbiras 6okoBas cropoHa paBHa 8 cM, yroi A paBern 60°, a Beicota BH nenut ocHoBanue
AD nononam. Halinure miomaas Tpaneinuu.

Kontpoubnast padora Ne3 no teme: «ILnomagm»
Bapuanr 1

1.Haiiaure muiomans u nepuMetp pomoba, eciu ero quaroHanu pasHsl 8 cM u 10 cm.
2.CtopoHa TpeyrojibHUKa paBHa 5 cM, a BbICOTA, IPOBEACHHAS K HEH, B JiBa pasa 0oJbile cTOpoHbl. Haliaure miomnaae TpeyrojabHHUKA.

Bapuant 2
1.CropoHna TpeyroyibHUKa paBHa 12 cM, a BbICOTa, TPOBEACHHAS K HEM, B TPU pa3a MEHbIIIE BbICOThI. HaliuTe miomanb TpeyroibHUKa
2.JInaronanu pom6Oa paBubl 10 cm 1 12 cm. Halinure ero miomaas 1 nepuMerp

KonTpoabnas padora Ned o teme: «IlogoOHbIe TPEYTrOJIbHUKID)

Bapuanr 1
1. Jlano: £ZA =2£B,CO=4,D0 =6, AO =5 (puc. 7.54). Haittu: a) OB, 6) AC, BD: B) Saoc, Sgop.
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2. B tpeyroasauke ABC AB =4 cm, BC =1 cm, AC = 6 cm, a B Tpeyronbarke MNK MK =8 cm, MN =12 cm, KN = 14 cwm.
Haitnqure yrisl Tpeyroasanka MNK, ecnin 2A = 80°, £B = 60°.

3. Ilpsmas nepecekaet croponsl TpeyroibHuka ABC B Toukax M u K cootBerctBenHo Tak, uto MK||AC, BM: AM = 1:4. Haiigute
nepumetp tpeyronbHruka BMK, eciin nepumetp tpeyronbauka ABC paBen 25 cwm.

Bapuanr 2
1. Hdano: PE|NK, MP =8, MN =12, ME = 6 (puc. 7.55). Haiitu: a) MK; 0) PE : NK; B) Smpe : Smnk.
2. BAABCAB =12 cM, BC=18 cm, 2B =70°, a8 AMNK MN =6 cMm, NK =9 cMm, 2N = 70°. Hatigute cropony AC u yron C
tpeyroapanka ABC, eciiu MK = 1 cMm, 2K = 60°.

3. Orpesku AB u CD nepecekarorcs B Touke O Tak, uto LZACO = £BDO, AO : OB = 2:3. Haiigute nepumetp Tpeyroiabauka ACO,
ecnu nepumetp tpeyronbHuka BOD pasen 21 cM.

Hrorosasi KOHTpoJIbHasA padora (NesS)
Bapuanr 1

1. bokoBas cropoHa paBHOOEIpPEHHOTo TpeyroyibHuKa paBHa 10 cM, a ero ocHoBanue 12 cm. HalinuTe ero miomas.

2. buccekrpuca yria A napamwienorpamma ABCD nenut ctopony BC na orpesku BK u KC, paBHbie cOOTBETCTBEHHO 8 CM U 4 CM.
Haiigure nepumerp napauiesiorpamma.

3. B tpaneunu ABCD yrinbl A u B npsmbie. [Inaronans AC — Ouccektpuca yria A u paBHa 6 cm. Haitaure nomaas Tpaneuuu,
ecnu yrosa CDA pasen 60°.

4. B oxpyxHocTH npoBeneHs! 1se xopasl AB u CD, nepecekatomuecs B Touke K, KC =6 cm, AK = 8 cm, BK + DK =28 cm.
Haiinure nommuael BK u DK.

Bapuant 2
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. bokoBas cropoHa paBHOOEIPEHHOTO TPEYTroIbHUKA paBHa 13 cM, a ero MeanaHa, MPOBEJCHHAs K OCHOBAaHUIO, paBHA 5 cM. Haiimure

momanab U IICpUMETp TPCYTOJIbHUKA.

. lmaronanu pom6a paBHbI 8 cM u 6 cM. Haiiaute nmepumMeTp u miomasas poMoa.

. B paBHoGeapennoii Tpanennu ABCD nuaronans AC neprnenaukynspHa 6okoBoit croporne CD. Haliaure mutomiaae Tpanemnuu, eciu
yroa CAD pagsen 30°, AD =12 cwm.

. B okpyxxnoctr nposenens e xopasl AB u CD, nepecekatommuecst B Touke M, MB = 10 cm, AM = 12 cm, DC = 23 cm. Haiinure

mHBl CM 1 DM.
KanennapHo-teMaTu4yeckoe njiaHMpoBaHuUe 1O reoMeTpuu, 9 Kiace
KosnuecTtBo 4acoB: Bcero 68 yacos; B Hees110 2 yaca
Ne Tema ypoka Kou-Bo JarTa mo miany Hara IIpumeuanue
4acoB paxkTHyeckas
I'naBa-6 | [logo0HbIE TPEYTOJBLHUKH 6
1 Cunyc ocTporo yria npsitMOyrojJbHOTO 1 05.09.2023
TPEYroJIbHUKA
2 Kocunyc ocTporo yria npssMoyrojgsHOTO 1 07.09
TPEYroJIbHUKA
3 TaHreHc OCTpOro yriia NpsMoyrobHOTO 1 12.09
TPEYroJibHUKA
4 OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO 1 14.09
3) Tpuronomerpuueckue GpyHkunuu yrios 45u 60 1 19.09
IpajlycoB
6 Pemenue 3agau 1 21.09
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I'naBa-7 | OKpy:KHOCTH 18

7 B3anMHoe pacronoxeHue npsmMon u 1 26.09
OKPY>KHOCTHU

8 KacarenpHas K OKpyKHOCTH 1 28.09

9 I'panycHast Mmepa 1yru OKpy>KHOCTH 1 03.10

10 TeopemMa 0 BIMCAHHOM yTJIE 1 05.10

11 CBoiicTBa OMCCEKTPUCHI yTiia 1 10.10

12 CBoiicTBa cepeIMHHOIO NEPIEHANKYJIISAPA K 1 12.10
OTpE3Ky

13 Teopema o0 nepeceyeHnr BbICOT TPEYTOJIbHUKA 1 17

14 Penrtenue 3amau 1 19.10

15 KontposnbHas padota Nel no teme: «I"pamycHas 1 24.10
Mepa IyTH OKPY>KHOCTI)

16 AHanu3 KOHTpPOJIbHOU paboThl. Bnucanunas 1 96.10
OKPY>KHOCTb

17 OKpyXHOCTb, BIIUCAHHAS B YTOJI 1 07.11

18 OnucanHasi OKpY>KHOCTh 1 09.11

19 Pemenue 3anau 1 14.11

20 Yrael Mexay XOpJaMu U CEKYILIUMU 1 16.11

21 TeopeMa o poU3BEAEHUU OTPE3KOB XOP 1 21.11

22 Teopema 0 TpoU3BEICHUHU OTPE3KOB CEKYIIUX 1 2311

23 Teopema o0 kBagpaTe KacaTeabHOM 1 28.11

24 Penrenue 3amau 1 30.11

I'naBa-8 | BekTopsl 16
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25 [TonsaTue BekTOpa 1 05.12
26 JlnnHa(MOyJb) BEKTOpa 1 07.12
27 PaBeHCTBO BEKTOPOB 1 12.12
28 OTkapIBaHUE BEKTOPA OT TaHHON TOYKH 1 14.12
29 Pentenue 3amau 1 19.12
30 CyMMa IByX BEKTOPOB 1 21.12
31 3aKOHBI CJI0’KEHUS BEKTOPOB 1 26.12
32 [IpaBuiio napaienorpamma 1 28.12
33 CyMMa HECKOJIBKUX BEKTOPOB 1 09.01.2024
34 Brruntanue BEeKTOpOB 1 11.01
35 Pemenue 3amau 1 05.12
36 CamocrosiTenbHas pabora 1 07.12
37 [TpousBeneHne BEKTOpa HA YUCIIO 1 12.12
38 [IpuMeHeHre BEKTOPOB K PEIICHUTO 3a71a4 1 14.12
39 Cpennsist TMHUS Tpaneluu 1 19.12
40 Kontponbnas pabora o Teme : «BekTopbn» 1 21.12
I'naBa-9 | MeTtoa koopauHaT 22
41 PaznoxeHnue BekTopa no 1ByM HEKOJUIMAPHBIM 1 06.02
BEKTOpaM
42 Koopaunatel BekTopa 1 08.02
43 Koopaunatel BekTopa 1 13.02
44 CamocrosiTenbHast paboTta 1 15.02
45 CBsi3b MEX Y KOOpAMHATAMH BEKTOPA U 1 20.02
KOOpAMHATAMH €T0 Havana U KOHIIA
46 CBsi3b MEX Y KOOpAMHATAMU BEKTOpA U 1 02.03
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KOOpANHaTaMM €TI0 Ha4YaJla 1 KOHIIa

47 Pemienue 3anau 1 22.02
48 YpaBHEeHUE JTMHUYU HA TIOCKOCTH 1 27.02
49 YpaBHEHUE IMHUU Ha TUIOCKOCTH 1 29.02
50 YpaBHEHUE OKPYKHOCTH 1 05.03
o1 VYpaBHEHHE OKPYKHOCTH 1 07.03
52 YpaBHeHuE NpsiMoii 1 12.03
53 B3anmHoO€e pacronokeHue IByX OKPYKHOCTEN 1 14.03
54 Pemenue 3amau 1 26.03
55 Kacanue okpyxHocTei 1 28.03
56 OO61ue KkacaTelbHbIE K IBYyM OKPYKHOCTSM 1 02.04
57 CamocTtosiTenbHas padboTa 1 04.04
58 Metoa KoopIMHAT NPU PELIEHUN 1 09.04
Tr€OMETPUYECKUX 3aa4
59 Metoa KoopIMHAT NPU PELIEHUN 1 11.04
TCOMETPUUYECKHX 3a7a4
60 Hcrnonp3oBanne METO1a KOOPIUHAT B 1 16.04
MPaKTUYECKHX 3a7adax
61 Hcrnonp3oBaHne METO1a KOOPIUHAT B 1 18.04
MPaKTUYECKUX 3a7a9ax
62 Kounrpoabnas pabora no teme: «Metoa 1 93.04
KOOPAMHAT»
IToBTOpEHME , 00001IEHNE U CUCTEMATH3ALUS 4
3HAHUM
63 OcHOBHbIE IOHATHS U METOJIBI Kypca 8 Kkiacca 1 25.04
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64 OcHOBHBIE TOHATHUS U METOJIBI Kypca 9 kitacca 1 30.04
65 HTorosasi KOHTPOJILHAsA padoTa 1 02.05
66 AHaJIN3 KOHTPOJIbHOU PabOThI 1 07.05
67 Pemenue 3agau no teme « [lnomaam. 1 14 .05
68 Pemenue 3anad o reme: « Bektope» 1 16.05

KoHTpo/1bHO-U3MepUTeJIbHBIM MaTEePUAI
Kuace: 9
KonTpoabHas padora Nel mo reme "OkpyxHOCTB"

Bapuanr 1
Nel.

ABu AC — OTpe3KH KacaTelbHbIX, MPOBEAEHHBIX K OKPYXKHOCTHM paguyca 9cm ¢ neHrpom B Touke O. Haiinure mmHBI
otpe3koB AC u AO, eciu AB=12cwm.

Ne2.
Xopabl MH n PK nepecekarotcs B Touke E Tak, uto ME=12cm, HE=3cm, PE=KE. Halinute PK.
Ne3.

Touku A u B gensat okpykHOCTh ¢ eHTpoM B Touke O Ha ayru AMB n ACB Tak, yto nyra ACB Ha 60° menbiie nyru AMB. AM —
nuameTp okpyxHoctu. Halinure yriiet AMB, ABM, ACB.

Ne4.,

B paBHOGeapeHHOM TpeyrojibHUKE OOKOBasi cTopoHa paBHa 10cMm, a GuccekTpuca, npoBeaE€HHas K OCHOBaHUI0, 8cM. Haliaute paguyc
OKPY’KHOCTH, BHUCAHHOU B 3TOT TPEYTOJbHUK, U PAJANYC OKPY’KHOCTH, OIMCAHHON OKOJIO 3TOI'0 TPEYrOJIbHUKA.
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Bapuanr 2
Nel.

MH u MK — oTpe3ku KacaTelbHbIX, IPOBEAEHHBIX K OKPYKHOCTH pajanyca ScM ¢ ueHTpoM B Touke O. Haitaure amnsl otpeskoB MH
u MK , eciu MO=13cmMm.

No2.
Xopasl AB u CD nepecekarotcs B Touke F tak, uto AF=4cm, BF=16cMm, CF=DF. Haitnute CD.
Ne3.

Touku E u H nenst oxpyxuocts ¢ nientpom B Touke O Ha nyru EAH u EKH Tak, uto nqyra EKH na 90° mensine gyru EAH, EA —
nuameTp okpyxHoctu. Halinure yriel EKA, EAH, EKH.

Ne4.,

B paBHOOeapeHHOM TpeyroibHUKE OcCHOBaHHWE paBHO 10cMm, a BbicoTa, mpoBenEHHas K ocHOBaHuWio, 12 cm. Haiinute pammyc
OKPY’>KHOCTH, BIIMCAHHOW B 3TOT TPEYTOJIBHUK, U PAIUYC OKPYKHOCTH, OITMCAHHON OKOJIO 3TOI'0 TPEYIOJbHUKA.

Konrpoabnasi padora Ne2 "Bekropsbl"

Bapuanr 1.

1. HauepTtuTe 1Ba HEKOIIMHEAPHHIX BekTopa ¢ 1 P . TlocTpoiiTe BeKTOPHI, paBHbIE:

1.
a) 2 +3b,6)2b-4.
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2. Ha cropone BC pomb6a ABCD nexut Touka K tak, uto BK=KC, O — Touka nepeceuenus nuaroHaieid. Beipasure BeKTOpHI AD
, AK | KD yepes Bektopsl ¢ =#AB y b=AD

3.B paBHOOeApeHHOMN Tparnenuu BbICOTa JAEIUT OOJbIllee€ OCHOBAHME Ha OTPE3KH, paBHble 5 u 12 cm. Halinute cpeaHio JUHUIO
Tpanenuu.

Bapuanr 2.

1.HaqepTHTe ABa HCKOJUIMHCAPHBIX BCKTOPA m n n . HOCTpOfITG BCKTOPLI, pPaBHBIC:

2. Ha cropone CD kBagpara ABCD nexur touka P tak, uro CP=PD, O — Touka nepeceuenus auaronaneii. Beipasure Bekropsr B0
,, depes BEKTOPHI = =,

3.B paBHOOeApeHHON Tpaneuuu OJuH M3 yrioB paBeH 60°, O0koBas cTOpoHa paBHa 8 CM, a MEHbIlee ocHOBaHWe7 cM. Haiinurte
CPEIHIOIO JJUHUIO Tpareluu.

KonTpoabnas padora Ne3 mo reme '"Metox koopaunar'
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Bapuant 1

m—ii, m{—3; 6}, 1{2;, 2]

. a=
1. Haiinure KOOpAMHATHI U AJIUHY BekTopa ¢, eciu

2.Hanmmmte ypaBHEHHE OKPY>KHOCTH € TIEHTpOM B Touke T(3;-2), mpoxoasieit yepes Touky B(-2;0).
3. Tpeyronpark MNK 3amgan koopaunatamu cBoux Bepima: M(-6;1), N(2;4), K(2;-2).

a) Joxaxwute, uto TpeyroibHuK MNK — paBHOOSApEHHBIH.

0) HalimuTe BbICOTY, MPOBEEHHYIO U3 BepIIuHbI M.

4. HaiimuTte koopauHaThl TOUkH N, j1exkariei Ha ocu adcice U paBHOyRaiaeHHoU oT Todek P(2;4) u K(5;-1).

Bapuant 2
) b=+z—d. 2[5 -2} al1.-2)
1. HaiiuTe KOOpAMHATEI ¥ JUIMHY BekTopa U, ecmm 2 :
2.HanuiuTe ypaBHEHHE OKPYKHOCTH € IIEHTPOM B Touke S(2;-1), mpoxoasiieit yepe3 Touky B(-3;2).
3.Tpeyronbauk FRT 3aman koopaunatamu cBoux BepiuH: F(2;-2), R(2;3), T(-2;1).
a) okaxwuTe, 4yTo TpeyrojdbHUK FRT — paBHOOEApEHHBII.
0) HaiinuTte BbICOTY, NPOBEIEHHYIO U3 BEPIIUHEI F.

4. HaiiguTe KOOpauHaAThl TOYKK A,JIeKalleil Ha OCH OpAMHAT U paBHOYAaieHHoH oT Touek B(1;-3) u C(2;0).

HNTorosasi KOHTpOIbHAsI paboTa
Bapuanr 1

No 1.

Haiinure yron mexay ydoMm OA U MOJNOXKUTENBHOM moiryochio Ox, eciu A(— 1;3).

2. Ha ctopone BC pomba ABCD nexut touka K tak, yto BK=KC, O — Touka nepeceuenus: auaronaneii. Beipasure BeKTOPHI AD

, AK | KD yepes pextopsl 8= AB i b=AD
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Ne 3.

Pemnre tpeyronsuuk ABC, ecnu a=6, B=4, c= 1 cm.

Ne 1.

BapuanT 2

Haitnure yron mexay mydom OA U MONOXKHUTENBHO#M mosiyochio Ox, eciu A(— 1;3).

2. Ha cropone BC pom6a ABCD nexut touka K Tak, uto BK=KC, O — Ttouka nepecedenusi auaroHaieil. Beipasure BEeKTOPHI AD

, AK | KD uepes Bextopsr @ =AB y b=AD |

Ne 3.

Pemmre tpeyronsank ABC, ecnu ecnu a=5, B=4, c= 6 cm.

KasiennapHo-reMaTuuyeckoe IJiaHupoBaHue M0 y4eOHOMY npeaMeTy: «BeposiTHOCTh M CTATUCTHKA», 8 KJIacC
Bcero 34 yaca; B Hegeio 1 yac

Ne Tema ypoka Koua-Bo | /lara mo miany Marta ¢ak-sa [Mpumeuanue
4acoB
IIpeacraBieHue uncen 7
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1 [IpencraBneHne JaHHBIX B BHJE 01.09.2023
TaOJIHILI.

2 [IpencraBnenne  JaHHBIX B BUJEC JUATPAMM. 08.09

3 [IpencraBieHue  JaHHBIX B BHUE I'pa(UKOB. 15.09

4 3anonHeHue TabIuIl, YTEHNE U TTOCTPOSCHUE 22.09
JFarpaMM.

5 N3Bneuenue nnpopmanu U3 guarpamm u 29.09
Ta0JIHLI.

6 Urenne rpaukoB peabHBIX MMPOIIECCOB. 06.10

7 [Ipaktuueckas padota « Tabuuiby, 13.10
«/Inarpammen»

OnucareabHas CTATHCTHKA:

8 Cpennee apudMeTndecKoe. 20.10

9 KourposbHas padora Ne 1 mo Teme: 27.10
BeposiTHOCTB M CTATHCTHKA.

10 Meanana. Pazmax. 10.11

11 Haubonbiiee 3HaYeHUs1 Ha0opa YMCIOBBIX 17.11
JTAaHHBIX.

12 Haumensiiee  3HaueHuss Habopa  YMCIIOBBIX 24.11
JTAHHBIX.

13 [TpakTuyeckas pabota «CpeHUE 3HAYCHUS. 01.12

14 [Ipumeps! citydyaiilHOM N3MEHYNBOCTH. 08.12

15 [Tpaktuueckas pabora «Haunbomnbiiee u 15.12

HAaUMMCHBIICC 3HAYCHUC)).
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Cﬂy‘laﬁHaﬂ HU3MEHYUNBOCTD

16 CnydaiiHasg U3MEHUYMBOCTH (Mpumepbl). HacroTa 1 22.12
3HaYEHUI B MACCUBE JIaHHBIX.
17 KontpoarHas pabota Ne 2 Ha Temy: «IIpumepsl 1 29.12
CIIy4ailHOM U3MEHYUBOCTH.
18 ['pynmnupoBka. 1 12.01.2024
19 ['uctorpammei. 1 19.01
20 ['uctorpammei. 1 26.01
21 [Ipaktruueckas padora «CiyqaiiHas 1 02.02
U3MEHUYHBOCTDY.
Benenue B Teopuro rpagos
22  |BeposTHOCTB 1 4acToTa 09.02
23 Posb ManmoBepoOSITHBIX M MPAKTUYECKU 16.02
TTOCTOBEPHBIX COOBITHIA B IPUPO/IE U B O0IIIECTBE.
24  |Mosnera u urpajibHasi KOCTb B TEOPHH 1 01.03
BEPOSATHOCTEM.
25 Konrpoabnas padora Ne 3ua temy: «Hacrora 1 15.03
BBINAIeHHUS OPJIaY.
BeposiITHOCTH M 4acTOTA CJIYy4ailHOIO COOBITHS. 4
26  (I'pad, BepiinHa, pedpo. 1 29.03
27 |Cremenp BepmnHbl. Yuciao pébep um cymmapHas 1 05.04

CTCIICHb BCPIINH.
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28  |IlpencraBnenue o cBs3HOCTH Tpada. 12.04

29 |Uenu m umknel. Ilytu B rpadax. [lpencraBienue 1 19.04
00 opueHTHpoBaHHOM Tpade. Pemenue 3amad c
MTOMOIILIO TpadoB.

O06001meHNEe, KOHTPOJIb S)

30 |[[IpencraBmenne maHHBIX. OmHIcaTeTbHAS 1 26.04
CTATHCTHUKA.

31  |OmnwucarensHas CTAaTUCTHKA. Cpennee 1 03.05
apumeTnyeckoe, MeIuaHa, pazmax

32 Kontponbshas padota Ne 4 Ha Temy: BeposarHocTb 1 10.05
CITy4alfHOTO COOBITHSI.

33  |/3BrmeuyeHue nHGOPMAIMH U3 TAATPAMM H TaOJIHII. 17.05

34  |UTOroBbIii ypoK 1

KoHTpo/IbHO-N3MepHUTeIbHbIN MaTepuaJl N0 npeaMery « BeposTHOCTh M CTATUCTHKA
KonTtpoabnas pabdora Nel no teMme: «BeposiTHOCTb ¥ CTATUCTUKA)

Bapuanr |

1. B Tabsniie npuBeeH BO3pacT COTPYAHUKOB OJTHOTO U3 OTJIEIOB:
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Oamuius Bospact
1. bammaukuH 42
2. I'anomien 24
3. Kabnykos 30
4. Caroron 24
5. Tanoukux 40

Haiinure pazmax, Moy, MeIMaHy U cpeaHee apuhMEeTHIECKOE 3TOro psa.

2. Ha sx3amene 24 6uneroB, Cepreii He Beryuri 4 n3 HuX. Halimute BEpOsITHOCT TOTO, YTO €My MOTaAETCs BEIyUCHHBIN OMIIeT.

3. UrpanbHyto KocTh OpocatoT nBaxkasl. HaliquTe BEpOSITHOCTH TOTO, YTO CyMMa BBITTABIIMX OYKOB paBHa /.

4. B nbpKHBIX TOHKaX y4acTBYIOT 11 cnopremenoB u3 Poccun, 6 cnoprcmenoB u3z Hopseruu u 3 cnopremena u3 Iseunu. [lopsiaok, B

KOTOPOM CITIOPTCMEHBI CTapTYIOT, OTpeiessieTcs xkpedrueM. Halimute BeposiTHOCTD TOTO, UTO TIEPBBIM Oy/I€T CTAPTOBATh CIIOPTCMEH U3

Poccun.

1.B Ta6JII/IIle IMPHUBCACHBI KOJIMYECTBA OYKOB, Ha6paHHBIX B YCMITMOHATC HCKOTOPLIMHA OackeTO0IMCTaMU:

Konrpoabnasi pa6ora Ne 2
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Oamuius Bospact
1. Joxxnesa 48
2. I'paynoBa 26
3. Jlynesa 20
4. MereneBa 40
5. Cuerona 26

Haiinure pazmax, Moy, MeIMaHy U cpeaHee apuhMEeTHIECKOE 3TOro psa.

2. Ha sx3amene 30 6mieroB, Muxani He Belyuml 3 U3 HUX. Haiiiute BEposSTHOCTH TOTO, UTO €My MOMaETCsl BEIyYCHHBIN OUIeT.

3. UrpanpHyto KocTh OpocatoT nBaxkasl. HaliguTe BEpOSITHOCTh TOTO, YTO CyMMa BBITTABIIMX OYKOB paBHa 8.

4. B copeBHOBaHUSX MO XYA0KECTBEHHON TMMHACTUKE YYaCTBYIOT TPU TMMHACTKU U3 Poccuu, Tpu TMMHACTKY U3 YKpPauWHbI U YEThIpE
rumHacTku u3 benopyccun. Ilopsimok BwIcTyIuieHHI ompenensiercs xepeObEBkoi. Haiinure BeposTHOCTH TOTO, UTO MEpBOW OyJleT
BBICTYIIATh TMMHACTKa U3 Poccum.

Kourpoabnas padora Ne 3
1. Jlan uucnoBoii Hatop: 8, -3,4,0,-1,1,-3,7,5
Haiinure ny1s aToro Habopa: a) cpennee apudgmeruueckoe; 0) MeMany; B) pa3Max.
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2. Ha nmarpamme mipeicTaBiieHbI TaHHBIE 00 aTMocepHOM AaBieHnH 3a HosiOps 2018 roma B Mockse.
a) OmnpenenuTe 1Mo AUarpaMMe pazmMax JaHHbBIX.
0) Kakoro uncna atmocdepHoe TaBieHre BIEPBBIC B ATOM Mecsite ynaiao Huxe 750 MM. pt. cT.?

AtmocdepHoe aasnenne. Mockea, HoRbpy 2018

775

RABNEMKE, MM

S B90A 299D IDPHENPOODPDP PP D

AATA

3. UuTepHeT-mara3un ObITOBOM TEXHUKH IpEJIaraeT KaneiabHbie KodeBapku. B Tabnuiie coOpanbl 1aHHbIE O IIeHaX Ha KO(eBapKu U

WX KOJMYECTBE Ha CKiaje mMarasuHa. Haliqure cpegHioro 1ieHy KopeBapku B ’TOM UHTEPHET - MarasuHe.

Moaens Komnwectso

. . 3 Lena

xodenapxn Ha cK1ane
PhHD7767 h) 12800
PhHD7457 11 2400
VT-1518 8 5800
TKA 8011/8013 12 6700
ICM 15750 4 7900

4. Tum KIMMaTa BO MHOTOM OTIPEIEISETCS TOJOBBIM pa30pocoM (paccermBaHUEM TEMIIEPATYphl) U CPEeIHEH TeMiiepaTypoil. Uem
JlaybllIe MECTHOCTh OT HEe3aMep3arolliX OKeaHOB, TEM XOJIOJHEe 3UMa U jKapye JIETO U TeM 0oJIblle pazmax temneparyp. Cpennss
TEeMIIEpaTypa CBA3aHa ¢ reorpaduyeckoi MUpOTOH MECTHOCTHU: YEM CEBEpHEE, TEM HIKE CPEeIHEroJJoBasi TeMIeparypa.

Ha xapte otmeuens! uetbipe ropoaa: Jluccabon (Ilopryranus), Amxadan (Typkmenucran), bepren (Hopserus) u Skyrck (Poccus).
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ARYTCR
Bepren .
L

Jnccabon )
. o Amxadaa

B Ta6J'II/IHC AdaHbl HCKOTOPBIC CTATUCTUUCCKHUC XaPAKTCPUCTUKU TCMIICPATYPBI B 3THUX quI)IpéX ropoaax, IoJIy4CHHBIC C IIOMOIIbIO

MHOTI'OJICTHHX Ha6JIIOI[eHI/If/'I. OHpGI[eJII/ITC, rac KaKou ropon (YCTaHOBI/ITC COOTBCTCTBHC MCXKIY HI/I(i)paMI/I N JaHHBIMHA FOpO,I[aMI/I).

Topoxa 1 2 3 4
MHHHMAIBHAA CPEAHAA TEMICpaTypa
3a MecAll (AHBaphb)

MaxkcHMATbHAR CPEAHAA TEMIepaTypa
3a MecAll (H10/b)

Cpeanas roaosas TeMneparypa 7.73 -8.75 17.12 17.66

1.5 -38.6 3.5 11.9

14.5 19.5 313 24.1

5. B otnene 10 corpynankoB. CpeaHss 3apIuiaTta B OTelIe B OKTIOpe
obu1a paBHa 61,4 Teic. py6seii. B HOsiOpe caMOMy BBICOKOOIIJIAYMBAEMOMY COTPYIHUKY NOBbICKIM 3apiuiaty Ha 11 400 pyOuieit, a
caMOMY HU3KOOIIauMBaeMoMy MoHu3uiIM Ha 1600 pyoeil.

a) Kak n3menunace meiranHas 3apruiara’?

0) Kak usmenuics pazmax 3apriiaThi?

B) Kakas cpenunss 3apriata ctaia B oTene B HoA0pe?

Konrpoasnasi pabora Ne 4

1. Jlan yucnosoii Hatop: 8, -3,4,0,-1,1,-3,7,5
Haiinure nist aToro Habopa: a) cpeanee apudpmMernueckoe; 0) MeIMany; B) pa3Max.

2. Ha nmarpamme mipescraBiieHbl 1anHbie 00 aTMochepHoM naBneHuu 3a HosiOpb 2018 roma B Cankt-IlerepOypre.
a) OmpenenuTe Mo auarpaMMme pa3max JaHHBIX.

0) Kakoro uncna atMmocdepHoe 1aBiaeHe BIEPBbIE B 3TOM MecsIe ynano Hike 760 Mm. pT. cT.?
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AtmocdepHoe pasnerue. CaHkr-Nerepbypr, HOAGpL 2018

3. I/IHTepHeT-MaFaBI/IH OBITOBOM TEXHHUKH npeajiaract 3JICKTPHUYICCKUC COKOBBIKMMAJIKH. B Ta6J'II/II_Ie C06paHBI JaHHBIC O IICHaX Ha
COKOBBDKHMMAJIKHM H UX KOJIMYCCTBC HAa CKJIaA€C Mara3nuHa. HaﬁI[HTe CPCAHIOIO LICHY COKOBBIKUMAJIKHW B 9TOM MHTCPHCT - Mara3mnHe.

Monean Konnvectso Hena
COKOBLUAHMATKH HA CKAAde
KT-1106 6 9600
RJ-930S 10 5100
BBK JC060-Y02 12 2200
MJ-W171 9 8300
CJFO1 3 11500

4. Tun xkIuMatra BO MHOTOM OIPEAEINsAeTCS TOJIOBBIM pa3dpocoM (paccerMBaHMEM TeMIEpaTyphl) U CpeaHed Temmeparypoil. Uem
JlaNbIlle MECTHOCTh OT He3aMep3aloliX OKEaHOB, TEM XOJIOJHEE 3MMa M jKapdye JIETO M TeM OoJbine pazMax Temmepatyp. Cpemnss
TeMIlepaTypa CBsi3aHa C reorpauuecKkoil MpoTod MECTHOCTH: YEM CEBEpHEE, TEM HUKE CPETHEr0/I0Bask TeMIepaTypa.

Ha kapre ormeuenwl uetwhipe ropona: IlerponaBnoBck-Kamuarckuii u Upkyrck (Poccus), Amxaban (Typxmenucran), u Tokuo
(Smonus).
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Herpogas:lonck-l(mmarcl-:nii

¢ Hpryrer

o Amxadan ® Toxno

B Ta6J'II/II_Ie JaHbl HCKOTOPLIC CTATUCTHYCCKUC XAPAKTCPHUCTUKU TEMIICPATYPbI B 3THX ‘-ICTBIpéX ropogax, moJy4C€HHBIC C ITOMOIIOBIO
MHOTI'OJICTHHUX H&6JIIO,[[€HHI>1. OHpGI[CJII/ITG, rac KaKou ropon (YCTaHOBI/ITe COOTBCTCTBHC MCXKIY III/I(bpaMI/I U JaHHBIMH FOpOIIaMH).

TI'opoa 1 2 3 4
MHuHHMaNBHAA CPETHAA TeMIepaTypa 6.1 3.5 64 174
3a MecAl (AHBaph)

MaxkcHMaNBHAA CPeIHAA TEMIEpaTypa
3a MecAn (HI0b)

Cpeanss rosoBas TeMmneparypa 16.26 17,12 3.68 1.39

274 31.3 153 18.8

5. B otnene paboraer 10 corpyanukoB. CpenHss 3apruiata B oTAeie B OKTaOpe Oblja paBHa 59,6 Teic. pyOieil. B Hos0pe camomy
BBICOKOOIIJIAYMBAEMOMY COTPYJIHUKY MOBBICKIM 3apruiaty Ha 12 900 pyOneit, a camoMy HU3KOOIJIauuBaeMoMy NoHu3uian Ha 2 100
pyOuei.

a) Kak n3menunacp Meiuansas 3apriara’?

0) Kak usmenuics pazmax 3apriiaThi?

B) Kakas cpennss 3apriata ctaia B oTesne B Hosa0pe?

KasiengapHo-treMaTuyeckoe IJiaHupoOBaHue M0 y4eOHOMY npeaMeTy: «BeposiTHOCTh M CTATUCTHKA», 9 KJ1acC
Bcero 34 yaca; B Hegeio 1 yac

Ne Tema ypoka Koa-Bo | /lara mo miany Harta dax-s IIpumeuanue
4acoB
IloBTOpeHue Kypca 8 kiacca 4
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1 [IpencraBneHue JaHHBIX B BUJE TaOIHUI] 1 01.09.2023
2 [IpencraBnenne  JaHHBIX B BUJEC JUATPAMM. 1 08.09
3 [IpencraBieHue  JaHHBIX B BHUJE TpadUKOB. 1 15.09
4 3anonHeHue TabIuIl, YTEHNE U TTOCTPOSCHUE 1 22.09
arpamm.
OnucareabHas craTucTUKA . PaccenBanue 4
JAHHBIX
5 N3mepenue paccenBaHus JaHHBIX 1 29.09
6 Hucnepcus 1 06.10
7 CraHapTHOE OTKJIOHEHHE YMCIIOBBIX HA0OOPOB 1 13.10
8 JlmarpamMma paccerBaHUS 1 20.10
MHo:xecTBa 4
9 KontposbHass paGora Ne 1 Ha Temy: 1 27.10
OnucarenbHasi CTATUCTUHKA.
10  |MHuoxecTBO, 3JIEMCHTEI MHO>KECTBa, 1 10.11
noaMHOKecTBO. Omepanuy HaJg MHOXECTBaMH(
nepecevyeHre u 00beAMHEHNE)
11  |CaoiicTBa onepauun HaJl MHOKECTBAMHU 1 17.11
(TepeMecTUTENLHOE, COYeTaTeNbHOE,
pacrpeneuTeIbHOE )
12 Ucnonb3oBanue rpadudeckoro MpeCTaBICHUS 1 24.11
MHOKECTB JJIsl OMTUCAHUSI PEATbHBIX MPOIECCOB U
SIBJICHUI TIPH PEIIICHUH 3a/1a4.
BeposiTHOCTH CJIy4aliHOTO COOBITHS 6
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13  [9memeHTapHBIE COOBITHS CITYYaifHOTO OIBITA 1 01.12

14 |CnyuvaitHble COOBITHS 1 08.12

15 |BepostHOCTH COOBITHI 1 15.12

16  |OnbITBI C pPaBHOBO3MOXKHBIMH ~ 3JIEMEHTapHBIMH 1 22.12
COOBITUSIMH

17 KontpoabHasi padora Ne 2. «CayqaiiHblii 1 29.12
BBIOOD»

18 |CamocTtosTenbHas paboTa 1 12.01.2024
Beenenue B Teopuio rpagos 4

19  |epeBo. CBoiicTBa JiepeBbEB 1 19.01

20 |EAMHCTBEHHOCTH MYTH, CBSA3H MEXKIY YHUCIOM 1 26.01
BEPIIMH U YUCIIOM pedep

21  ([IpaBWiio yMHOXXEHHUSI 1 02.02

22  |Pemenue 3amay ¢ ToMoOIIbIO rpadoB 1 09.02

Cayuaiinbie COObITHSA 8

23  |[IpoTHBOMOIOKHBIE COOBITHS 1 16.02

24  |[Iuarpamma Ditnepa 1 01.03

25 Konrpoabnasi padora Ne 3 «O0bennHeHue u 1 15.03
nepeceyeHue COOLITHIN

26  [HecoBmecTuMmble COOBITHS 1 29.03

27  |dopmyna CIOXKEHUs BEPOITHOCTEH 1 05.04

28  |YcnoBHast BEpOSTHOCTD. 1 12.04

29  |[IpaBuno ymHoxxenusi. HesaBucumsbie coObITUS 1 19.04
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30 [[IpencraBieHue YKCIIEPUMEHTA B BUJE JIEpeBa 26.04
O0001eHe 1 KOHTPOJIb 4

31  |[IpencraBiieHHe TaHHBIX 1 03.05

32 Konrtposabnass padora Ne 4. OnucarejibHasi 1 10.05
CTATHCTHKA

33  [['padnr 1 17.05

34  |BeposITHOCTB CIIy9aitHOTO COOBITHS 1 20.05

KoHTpo/1bHO-U3MepHUTEJIbHbINH MaTepUa
Kourpouabnas padora Ne 1

1. Makcum BBIOMpAECT TPEX3HAUYHOE yncio. Haiinure BEPOSATHOCTD TOTO, 4TOo OHO JIEJIATCS Ha 11.

2. Y 6abymku 10 gammek: 6 ¢ KpaCHBIMHU IIBETaMH, OCTaIbHbIC — ¢ CHHIUMH. baOyIiika HauBaeT 4ail B CIIy4aifHO BRIOPaHHYIO YaIIKy.
Haitgure BEPOSATHOCTD TOTO, 4TO 3TO Ooyner yauka c CUHUMU LBETAMU.

3. Beruuciure:

3P,—-Fy
1) 7Pun ;2)

mQ\Jl LIQ\TJ

4. B mikosie ceMb yuyuTened MaTeMaTUKH U IIecTh yuuteneil nnpopmaruku. Hy’kHO co3naTh SK3aMEHAIIMOHHYIO KOMUCCHIO U3 JIBYX
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yuuteneii  umHGOpMATHMKH M YeThIpEéX  yuurened  MatemMatuku.  CKOMBKMMH  CIMOCOOAMHM  3TO  MOXHO  CHAeaTh?
5. Onpenenute BEPOATHOCTD TOTO, 4TO pu OpocaHuu KyOmKa BBITTAJIO HEUYETHOE YUCIIO OYKOB?
6. OnHOBpeMEHHO OpoOcaroT TpU CHUMMETpPUYHbIE MOHEThI. KakoBa BEpOATHOCTH TOTO, YTO BBINAIYT JIBa Opjla W OJHA pelka?
7. B copeBHOBaHUSX 10 TOJIKAHUIO Apa yYaCTBYIOT 5 criopTcMeHOB U3 Aprentunsl, 10 cioprcMenoB u3 bpasunuu, 6 ciopTcMeHOB U3
[TaparBas u 7 — u3 Ypyrsad. [lopsaok, B KOTOpOM BBICTYHAOT CIIOPTCMEHBI, onpeaensercs xpedueM. Haiiaure BepoATHOCTH TOTO,
YTO CIIOPTCMEH, KOTOPBINA BBICTYHAET NOCIEAHUM, OKAXKETCS U3 Y pyrBasi.

Kontpoabnasi padora Ne 2

1. Ha sx3amene 50 6uneros, Kosnst vHe Beryunn 9 u3 Hux. Haliiure BEpOSATHOCTB TOTO, UTO €My MONAJACTCs BEIyUSHHBIN OMIIET.

2. Ha 6mrone 35 nuposxkoB: 9 ¢ msicom, 12 ¢ sifiiom u 14 ¢ pei6oit. Kats Hayran BeIOUpaeT ouH NUpokok. Halaure BepoITHOCTH
TOTO, YTO OH OKaXKETCs C PHIOOIA.

3. Beluuciure:

6Py — Py
1)  13P;

4. B OubnmoTeke YnTaTesto MpeaiosKUii Ha BRIOOP M3 HOBBIX nocTymieHnid 10 kaur u 4 xxypHana.
CKoJIbKUMH CITIOCOOaMH OH MOKET BBIOpATh U3 HUX 3 KHUTH U 2 )XypHaia?

5. Camra Haymady BeIOMpaET IBy3HAYHOE Yncio. HaliuTe BEpOSTHOCTH TOTO, YTO OHO OKaHYMBAETCS Ha 6.

209


https://topuch.com/07373-4--5--4--5-07373-k--veroyatnoste-prorastaniya-semyan-ogu/index.html
https://topuch.com/tur-po-brazilii/index.html

6. OgHOBpEMEHHO OPOCAIOT TPU CUMMETPUYHBIE MOHETHI. KakoBa BEpOATHOCTH TOTO, UTO BBIMIAAYT TPHU OpJia?

7. B cmy4daiiHOM 3KCIIEpUMEHTE OpOCaroT JBE UTpajbHble KOcTU. HaliguTe BEpOSATHOCT TOr0, YTO B CyMME BBINAJET 4 OYKa.
Pe3ynpTaT OKpyIrJMTe 10 COTHIX.

8. BeposiTHOCTB TOT0, 4TO HOBBIM CKaHEP MPOCIYKUT Ooibliie Toj1a, paBHa 0,95. BeposaTHOCTH TOT0, YTO OH MPOCTYXKUT OOJIBIIIE TBYX
neTt, pasHa 0,83. Haiiiute BEpOSITHOCTh TOTO, UTO OH MPOCIY>KUT MEHBIIIE JIBYX JIET, HO OOJIbIIIE TOAa.

9. KakoBa BEpOSTHOCTb TOTO, YTO CIy4allHO BRIOpAaHHOE HATypaJIbHOE YKCIIO OT 42 10 66 nenutcs Ha 67

10. BeposTHOCTB TOTO, YTO HA TECTE MO OMOJIOTHH 00yJaroIuiicss BepHO pemmuT Oosbine 9 3amad, paBHa 0,64. BeposiTHOCTH TOTO, 9TO
OH pemut OosbIe 8 3aaa4, paBHa 0,7. Haliiute BEpOATHOCTh TOTO, UTO YUCHHUK BEPHO PEIIUT pOBHO 9 3a/1ay.

Kounrpoabnas padora Ne 3
1. B MukpopaiioHe BBIJICIEHO MECTO IOJ] CTPOUTEIHCTBO, U HEOOXOIUMO PEIIUTh, YTO TOCTPOUTH Ha 3TOM MECTE: aBTOCTOSIHKY WJTH

TOproBbii 11eHTp. [IpoBeneH onpoc Tpex rpynn Jrojiei, BHIOPAHHBIX MO OMPEACICHHOMY Mpu3HaKy. JIJisi Kakaoi BHIOOPKHU (JI€BBIN
CTOJIOEN) YKaXKUTE MPUUUHY, IO KOTOPOU 3Ty BEIOOPKY MOKHO MPU3HATh HEPENPE3EHTATUBHOM (IIpaBblil CTONOEI).

A) MyXYUHBI 1) sTa rpymnmna Jiroiei 3aMHTEpeCcOBaHa B PEIIEHUH BOIPOCa B TOJIb3Y
b) sxeHmHbI OJIHOM U3 aJIbTEPHATUB
B) mixonsHUKHN 2) 9Ta rpyIma JIoIei He 3aMHTepecoBaHa B 00CYKICHUH ITPOOIEMBI

2. Cpenuuii 6ayut 3a TECT MO MaTeMaTuKe okaszaics paBHbIM 14 6amnoB. Cera HaOpana 20 6amioB. Kakoe u3 crneayronmx
YTBEPKJICHUI BEPHO?
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1) monoBHHA yyarmmxcs Kiacca Habpana 6osee 14 6ayios, a moioBuHA — MeHee 14 6ayioB
2) B KJ1acce 00s3aTeIbHO eCTh YUCHHK, HaOpaBmui 14 6aiioB

3) B KJ1acce eCTh YUCHHK, HaOpaBmuii MeHee 14 O0amioB

4) B KJ1acce eCTh YICHHK HaOpaBImii 8 6ayuios.

3. Ha BrIOopax mpe3uenTa HeKOTOPOU CTpaHbl ecTh ueThipe Kanauaarta: A, b, B, I'. UToObI onpenenuts nomyIsipHOCTh KaXKI0TO
KaHauaara, counosioru onpocusn 2000 yenoBek. Pe3ynbTaTsl pUBEACHBI B TA0IHIIE.

Kangannar A b B I [IpoTtus Bcex
KoanuecTBo
OTHAHHBIX 300 220 450 130 900
TOJIOCOB

1) mocTpoiiTe TabJUIy OTHOCUTEIBHBIX YaCTOT KAXKIOTO CIIydast TaHHOW BHIOOPKH
2) mpecTaBbTE MOJYUYCHHBIC JaHHBIC HAa CTOI0YATOM AUarpaMme

3) mpeacTaBbTE ATH JAHHEIE C TOMOILIBIO MTOJIUTOHA

4) yKa)kuTe MOJY M CpejiHee apu(hMETHIECKOE TIOTYUEHHOTO IIPH OIPOCE Psjia YUCE

4. lan pan uucen: 11, 14,15, 13,17, 13, 12, 13, 12, 10, 16, 11, 14, 19, 18, 21, 19, 17, 20, 9.
1) onpeaenuTe pa3max psjaa

2) ONpeeNIuTe TPaHUIIBl K&KI0r0 HHTEpBaJla, €CJIM ero JAJIMHa paBHa 4
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3) MOCTpOWTE TUCTOrPaMMY YaCTOT JUISl ’TOTO HHTEPBAJIBHOTO Psijia.

5. Han psan uucen: 11; 12; 13; 12,5; 11; 11,5; 13. Haliqute ux cpeanee apudMeTHIECKOE, pa3Max, TUCIEPCUIO U CTaHIapTHOE
OTKJIOHEHHE.

6. [Ipu npoBepke BHIOpaHHBIX U3 MapTuu ciydaiHbiM o0pa3zom 100 yTioroB 3 okazaiuch HeucrpaBHbBIMU. CKOJIBKO TPUMEPHO
HEHCIPABHBIX YTIOTOB B 3TOW MMAPTHH, €CiI OHA COCTOUT U3 1500 mTyk?

7. BepostHocTh 3abuBanus neHanbTu Gyroomucrom CunoposbiM paBHa 0,44. CKOJIBKO OH MOXKET 0KHIaTh IPOMaxoB B cepuu u3 25
NEHAJIBTU?

Kounrpoabnasi pabora Ne 4

1. B MukpopaiioHe BBIACIEHO MECTO IMOJ CTPOUTENILCTBO, U HEOOXOJUMO PEUINTh, YTO MOCTPOUTHh HA ITOM MECTE: JETCKUW UTPOBOM
rOpOJIOK WIJIM TUIOLIAAKY JUIsl BbIrysa cobak. IIpoBeaen ompoc Tpex rpymnn Jirojael, BHIOPAaHHBIX MO ONpeleIeHHOMY Mpu3HaKy. Jlis
KaKJI0M BBIOOPKU (JIEBBIN CTOJIOEI]) YKAXUTE MPUUHMHY, IO KOTOPOH 3Ty BBIOOPKY MOKHO NMPU3HATH HEPENPE3CHTATUBHOM (TpaBbIi

croJiberr).

A) JKHUTEJH COCETHEr0 MUKPOpaiioHa 1) sTa rpymnra Jito/iei 3auHTepEeCOBaHa B PEIICHUH

b) Bmanmenbipl codak BOIIPOCA B IOJIb3Yy OJTHOW U3 AIIbTEPHATUB

B) sxeH1uHbI, UMEOITNE IEeTCH- 2) oTa rpyImna JrojeH He 3auHTepecoBaHa B 00CYKICHUH
JTOIIKOJIbHUKOB pOoOIIeMbI

2. Ha copeBnoBanuu 1o peioHo# soBnel 0 poi6. [To6eauTens BoiioBm 15 pe16. Kakoe u3 crienyrommx yTBepsK1eHnuid BEpHO?
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1) o6s13aTenBHO ecTh phI0aK, KOTOPHINA BBUTOBHI MeHbIIe 10 ppid

2) 00s13aTeNBFHO €CTh phI0aK, KOTOPHIA BUTOBHI 10 prIO

3) noJjioBHHA PHIOAKOB BhLIOBHIIA O0JIbIe 10 phIO, a mosoBuHA — MeHbIe 10 prIO
4) 00s13aTEIIBHO €CTh PHIOAK, KOTOPBI BBUIOBWII 5 PBIO

3. Ha BrIOopax mpe3ueHTa HeKOTOPOU CTpaHbl €cTh ueThipe kKanauaarta: A, b, B, I'. UToOsI onpenenuts nomyIsipHOCTb KaXKI0TO
KaHauaara, counosioru onpocusin 2000 yenoBek. Pe3ynbraThl IpUBEAECHbI B TAOIHIIE.

Kanannar A b B I [IpoTus Bcex
KoaunuecTBo
OTIAHHBIX 500 320 150 230 800
TOJIOCOB

1) mocTpoiiTe TaOJUIy OTHOCUTEIBHBIX YaCTOT KAXKIOTO CIIydast TaHHOW BBIOOPKH
2) mpejcTaBbTe MOJYUYCHHBIC JaHHBIC HAa CTONI0YATOM AUarpaMmme

3) mpeacTaBbTE ATH JAHHEIE C TOMOIIBIO MTOJIUTOHA

4) yKa)kuTe MO M CpejiHee apu(hMETHIECKOE TIOTyYEHHOTO IIPH OIPOCE Psijia YUCET

4. lan psan uucen: 21, 14, 15, 23,17, 13, 12, 13, 12, 10, 26, 11, 24, 19, 18, 21, 19, 17, 20, 9.
1) onpeaenuTe pa3max psjia

2) OIpeeIUTe TPaHUIlbl K&K0r0 HHTEPBAJIa, €CJIM €ro JJIMHa paBHa 8
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3) moCTpONTE TUCTOTPAMMY YACTOT JJIS 3TOT'0 HHTEPBAIBHOTO PsI/Ia.
5. Man psan uncen: 1; 12; 23; 2; 10; 14; 22. Hatinute ux cpennee apudMeTHIeCcKoe, pa3mMax, JUCTIEPCHIO U CTaHIAPTHOE OTKIIOHEHUE.

6. IIpu mpoBepke BBHIOpaHHBIX CiiydallHbIM oOpa3om 45 orBeToB u3 1800 oTBETOB B 3ajauHuKe 2 OKa3ajauch HeBepHbIMU. CKOJBKO
IPUMEPHO HEBEPHBIX OTBETOB B 3TOM y4cOHUKE?

7. BeposiTHOCTh IOpakeHUs MulieHH OuaTiioHucToM MBanoBsiM paBHa 0,87. CKOIBKO OH MOXKET 0>KMJIaTh IpoMaxoB B cepuu u3 200
BBICTPEJIOB?

214



		2024-11-10T08:46:39+0300
	Гайрабеков Чингизхан Аюбович




