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MHNOACHUTEJBbHASA 3AIINCKA
Pabouas mporpamma yuebHoro mpeamera «Maremartuka» st 10-11 kigaccoB coOTBETCTBYeET
®enepallbHOMY TOCYIapCTBEHHOMY 00pa30BaTeIbHOMY CTAaHIAPTY CpeaHero oodiiero odpazoBaHUs
(®rocC COO0), yrsepxaénnoro ITpukazom MunucrtepctBa npocsenieHust Poccuiickont denepanuu ot
12 aBrycra 2022r1. Noe732 «O BHeceHWHM WU3MEHEHHH B (denepanbHbIA TOCYIapCTBEHHBIN
o0Opa3oBaTeNbHBIA  CTaHIAPT  CpeaHero oOmero  oOpa3oBaHUs,  YTBEPXKIACHHBIM  IPUKA30M
MunucrepcTBa o06pazoBanus U Hayku Poccuiickoit @enepannn ot 17 mas 2012 1. No 413y,

Pabouas mporpamMMa cocTaBieHa Ha OCHOBAaHMHM MPHUMEPHOH 00pa30BaTENbHOW MPOTPAMMBbI
OCHOBHOT0 00111er0 00pa3oBaHusl 1O MaTeMaTHKe.

Pabouas mnporpamma oOecrieyeHa ydeOHMKaMHu,  y4EOHBIMH TOCOOWSMH, BKIIOUYEHHBIMH B
benepanbHbIi epeyeHb yUeOHUKOB, PEKOMEHIOBaHHbIX MuHHCTEpcTBOM 00pa3oBaHus U Hayku PO k
MCIOJIB30BAHUIO B 00pa30BaTEIHHOM MPOILIECCE B 0011e00pa30BaTEIbHBIX YUPEKICHUIX:

e Aunrebpa m Hayanma maTeMatuyeckoro a”aimsa.l0-11 kmaccel: 06a30BbI W yriyOJICHHBIN

ypoBHH: yueOHukK /I11. A. Anmumos, FO. M. Kosnsirun u ap. — M: TlpocBemenue, 2023r.

e T'eomerpus. 1011 kmaccel: yueOHUK i 0011€00pa30BATENbHBIX YUPEXKACHUN: Oa30BbIA U

npoduiabHe ypoBaH / JI.C. AtanacsH, B.®. byry3os u np. — M.: [IpocBemenue, 2023r.
[Iporpamma mpeamera maremaruka s oOywarommxcst 10-11 kmaccoB paccumtana Ha 2 roja
oOyueHus 1o § 4acoB B HEJIENIO:
10 ximacc — 280 gacos, 11 xiacc — 280 gacos.
KonnuecTBo KOHTPOJIBHBIX padoT:
10 xiracc —19, 11 xmacc —20.

Y4éT BoCIMTATEILHOI0 MOTEHI[HAJIA YPOKOB MATEMATUKHU
[lenpto IIKOJBHOIO MaTeMaTHYEeCKOro oOpa3oBaHus sBiseTcs (HOpMHUpPOBAHHE JUYHOCTH,
CIIOCOOHOM CaMOCTOSTEIIBHO JOOBIBATh HH(POPMAIIHIO, TIPUHAMATh HECTAHAAPTHBIC PEIICHUs, HAXOIUTh
JOCTOMHOE MECTO B YCIOBHSIX COIMATIbHO-DPKOHOMUYECKOW HEOMPEEIIEHHOCTH, pellaTh II00albHbIe
pOOIEMBI COBPEMEHHOCTH.

N3ydyenune mpeamera Kak 4yacTH MpeaMeTHOM obmactu «OOIIeCTBEHHO-HAYYHBIE MPEIMETHD»
OCHOBAHO Ha MEXIMPEIMETHBIX CBA3SX ¢ mpeameTamu: «OO0mecTBo3Hanuey, «Mcropus», « IKOHOMHKAY,
«Pycckuit  s3b1K», «HOCTpaHHBINA SA3BIKY, «IIpaBoy, «Uudopmarukay, «Duzuka», «OCHOBBI
0€30MaCHOCTH KUZHEJCATEILHOCTI U JIp.

BocnurarenbHbiil noTeHIMaN npeaMera «MaremaTukay pean3yercs 4epes:
. MpUBJICYCHHE BHUMAaHHS OOYy4arONMIMXCS K IIGHHOCTHOMY acleKTy H3Y4aeMbIX Ha YpOKax
SIBJIGHUH, OpraHM3alMio X paboThl ¢ MOJydyaeMOW Ha ypOKe COLMalbHO 3HAYMMON MH(popManuen —
WHUIMUPOBAHUE €€ OOCYXJIEHHUs, BbICKA3bIBaHUS OOYYAIOUIMMUCS CBOETO MHEHHUS MO €€ MOBOAY,
BBIPAOOTKH CBOETO K HEH OTHOIIICHUS;
. OpraHM3alMi0 JMYHOCTHO 3HAUYMMOM U OOLIECTBEHHO MPHUEMIIEMON AESITeTbHOCTH JUIS
dbopmupoBaHuss y  OOydalOIIMXCSA  POCCHUHUCKOW  TPaXIAHCKOM  HMJIEHTHUYHOCTH, OCO3HAHHS
CONMPUYACTHOCTH COIMAIBHO TO3UTUBHBIM JTyXOBHBIM IIEHHOCTAM M TpaJMIMsIM CBOEH CEMbH,
STHUYECKOW W (WJIM) COIMOKYJIbTYPHOW TPYIIIbI, POJAHOTO Kpasi, YBOKEHUS K IIEHHOCTSIM JPYTHX
KyJIbTYD,
. MIPUMEHEHHUE Ha yPOKaX MHTEPAKTHBHBIX (OpM palbOTHl ¢ OOYJAOIIMMUCS: MHTEIUIEKTYaTbHBIX
UTp, CTUMYJIHMPYIOIIUX TO3HABaTEIbHYI0 MOTHBAILIMIO OOYYAIOIIMXCS; JAMIAKTUYECKOTO TeaTpa, TIe
MOJTyYEHHBIE Ha YPOKE 3HAHUS OOBITPHIBAIOTCS B T€ATPAIBHBIX MTOCTAHOBKAX; JUCKYCCUH, KOTOPHIE JAOT
00y4aromuMcsi BO3MOXHOCTh TPUOOPECTH OMBIT BEAEHUS KOHCTPYKTUBHOTO [Majora; TpyHIOBON
paboThl WM paboOTHI B Mapax, KOTOPHIE ydaT 00ydYalOIMMUXCd KOMaHIHOW paboTe M B3aUMOJCUCTBUIO C
OpyruMu 00ydarOIIUMUCS;
. WHUIIMAPOBAHUE W TIOIJEPKKY HCCIEAOBATEIIbCKON NEATEIbHOCTH OOydYaloIMuXcs B pamMKax
peanu3alu HUMH HHAMBUAYAJIbHBIX M TPYIIOBBIX MCCIEIOBATEIbCKUX MPOEKTOB, YTO JACT
oOyyaroluMcsi BO3MOXXHOCTh TMPHOOPECTH HABBIK CaMOCTOSITEIBHOTO PELIEHUS TEOpETUYECKOM
mpoOJieMbl, HABBIK TeHEPUPOBaHHWS W O(OPMIIECHUS COOCTBEHHBIX WJEH, HABBIK YBAKUTEIHHOTO
OTHOIIIEHUS K YYy)KUM HJesM, oPOpMIEHHBIM B paboTax APYrHX HCCIENOBaTeseH, HaBBIK MyOJIUYHOTO
BBICTYILICHHUS TIEpe]] ayIUTOPUEH, apryMEHTUPOBAHUS U OTCTAaUBAHUSI CBOEH TOUKHU 3PEHUS,
. MH(POPMUPOBAHHOCTh O0y4aromuxcs 00 OCOOCHHOCTSAX Pa3IHUHBIX cep mpodecCHoHATbHON
JEeSITELHOCTH, B TOM YHCJIE C Y4€TOM HMMEIOIIUXCS MOTPeOHOCTEH B MpOQEecCHOHANBHBIX KaJapaxX Ha
MECTHOM, PETMOHAJILHOM M (eiepalibHOM YPOBHSX; OpPraHU3alui0 MPOoPecCHOHAIBHON OpUEHTAIUU
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o0yyJaroImuxcs 4epe3 CUCTeMY MEpOIpHUATUH, NpoBoAUMbIX OpraHuzanueil COBMECTHO € Pa3IMYHbIMU
OPEINpUATHIMH, O00pa30oBaTeIbHBIMH OpPraHU3ALUSAMHU, LEHTpaMH MPOGOPUEHTAMOHHONW pPabOTH,
IIPAKTUYECKON O OTOBKH.

1. COAEP)KAHUME YYEBHOI'O ITPEJIMETA «MATEMATHUKA»
10 xaacc (280 yacos)

Pasznen 1. A.Hreﬁpa H HAYAJIa MATEMATHYICCKOI0 aHaJInu3a

Yuciaa ¥ BHIYUCTIEHUS

Panmonanbaple uncina. OOBIKHOBEHHbIE M JECATUYHBIE JpOOH, MPOLEHTHI, OECKOHEUHBIE
nepuoauyueckue poou . Ilpumenenne npodeii U NpoLUEeHTOB ISl PELISHUS MPUKJIAIHBIX 3a/1a4d U3
pa3JIMYHBIX OTPACJICH 3HAHUU U PEaJIbHOU JKU3HHU .

JefictBuTenbpHble uYKciia . PanuoHanbHble M UppalMOHAIBHBIE 4YHCIa . ApudmeTnyecKue
oIepanyy C JEUCTBUTENIBHBIMU 4YHCJIaMM . MOJyilb NEHCTBUTEIBHOTO YMCJIA U €r0 CBOWCTBA .
[IpuGnmkEHHbIE BBIUUCIECHUS, IPAaBWIA OKPYIVIEHMs, NPUKHMIKA WU OLEHKa  pe3ysbTara
BBIYMCJICHUH .

Crenenp ¢ nensM nokasarenemM. buHom Herorona . Mcnosnb3zoBanue noaxozsuied (hopmbl
3aIlMCH ACHCTBUTEIBHBIX YACEN AJIs1 PELICHUS NIPAKTUYECKUX 3a1a4 U NPEACTaBICHUS JAaHHBIX .

Apudmernyeckuii KOpeHb HaTypaJIbHOM CTEIEHH U €ro CBOMCTBA .

CreneHp ¢ panMoOHaJIBHBIM II0KA3aTeJeM M €€ CBOWMCTBA; CTENEHb C JACHCTBUTEJIBHBIM
IOKAa3aTeNEM .

Jlorapu¢m uncna . CoiictBa orapudma . /lecaTuunble U HaTypaabHbIE JOrapu(pMBbl.

CuHyc, KOCHHYC, TaHI€HC, KOTAaHI€HC YHCJIOBOIO apryMeHTa .

ApKCUHYC, apKKOCHHYC W apKTaHI'€HC YMCJIOBOIO apryMeEHTa .

YpaBHeHHsI M HEPABEHCTBA

ToxnecTBa M TOXJIECTBEHHBIE ITpe0Opa3oBaHus . Y paBHEHHUE, KOPEHb YpaBHEHUs . PaBHOCHIIbHBIE
YPAaBHEHUs U ypaBHEHUA-CIEACTBUA. HepaBeHCTBO, pellieHne HEPaBEHCTBA .

OCHOBHBIE METO/IbI PEIICHUS LENbIX U IPOOHO-PAMOHANBHBIX YPaBHEHUH U HEPABEHCTB . MHOTOUJICHbI
OT OJIHOW TMepeMeHHOM . JleleHMe MHOrodjieHa Ha MHOro4WwIeH ¢ ocratkom . Teopema besy
MHorounieHsl ¢ nenbiMu kodpdunrentamu . Teopema Buera.

[IpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUN, COAEpM AIIKUX CTENEHH U KOPHH .

WppanmonansHbie ypaBHeHHs . OCHOBHBIE METOBI PELIEHUS UPPALIMOHAIbHBIX YPABHEHUH .
[TokazarenbHble ypaBHEHUS . OCHOBHBIE METO/IbI PEIICHUS T0KA3aTEeIbHBIX YPaBHEHUH .
IIpeoOpa3oBanue BbIpaXeHUH, cojepxamux Jorapudmel. Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE
METO/Ibl pelIeHUs Jorapu(pMHUUECKUX YpaBHEHUH .

OcHoBHBIE TpUrOHOMETpHUeckue Gpopmyisl . [Ipeobpa3zoBanne TPUTOHOMETPUYECKUX BBIPAXKEHUH
. PemieHne TpuroHOMETpUYECKUX YPaBHEHUH .

Pemenne cucreM JMHEMHBIX ypaBHEHMH . Marpuna CHUCTEMBl JIMHEHHBIX YpaBHEHUH
Omnpenenurens MaTpuipl 2 X 2, €ro reOMEeTPUYECKU CMBICI U CBOMCTBA; BBIYMCIIEHHUE €r0 3HAYCHMS,
IIPUMEHEHUE ONPEIEIUTEN Ul PELICHUS CUCTEMBbl JIMHEHUHBIX ypaBHEHUN . PellleHHMe NpUKIagHbIX
3a7a4 ¢ MMOMOIIBIO CUCTEMBI JIMHEWHBIX ypaBHEHUH . MccnenqoBanre moCTpPOCHHON MOJEIH C MTOMOIIBIO
MaTpHull ¥ ONPEIECIIUTEIIEH .

[TocTpoeHne MaTeMaTHYEeCKMX MOJENEH peaJbHOM CHUTyallud C IIOMONIIbI0 YpPaBHEHUH H
HepaBeHCTB . [IpuMeHeHHne ypaBHEHMI M HEPABEHCTB K PELICHUI0O MAaTEMaTUYECKHUX 3a7ad U 3a7ad U3
pa3- JINYHBIX 00Js1acTell HAyKU U pealbHOU KHU3HU .

DOYyHKUMH U TPaPuKU

OyHKkuMs, cnocoOsl 3aanus pyHkuuu . B3aumuo obpatueie ¢pynkiuu . Komnosumnus GyHKIU .
I'padux GpyHKIuYU . DaeMeHTapHbIe peoOpa3oBaHus rpauKoB GYHKIUH .

Ob6nacTh ompeneieHuss U MHOXKeCTBO 3HaueHuM ¢yHkuuu . Hymn ¢ynkumm . Ilpomexyrku
3HaKonocTossHCTBa . YErHple u HeuérHble (yHKIMM . [lepuoanyeckue ¢ynkuumu . [IpomexyTku
MOHOTOHHOCTH (GyHKIUU . MakcuMymbl U MHUHUMYMbl (QyHkuuu . HauOonbliee M HauMmeHblIee
3Ha4YeHUs1 QYHKIUU HA IPOMEKYTKE .

Jluneiinas, KBajapaTU4Has U APOOHO-TMHEWHas (QYHKIMH . DJIEMEHTapHOE WCCIEeIOBaHUE U
MMOCTPOCHUE UX TPAPHUKOB .



Crenennas GyHKIUS ¢ HATYpaJIbHBIM U IEJIBIM MMOKa3areseM . E€ cBoiicTBa u rpaduk . CBolicTBa 1
rpaduK KOpHS n-Oi CTENEHH KakK (PYHKIIUK 0OpaTHOM CTETEHU C HATYPaJbHBIM ITOKA3aTENIEM .

[TokazatenpHass u norapudmuyeckas (yHKIHH, WX CcBoWcTBa W rpaduku . Mcnomb3oBaHue
rpadukoB (QyHKIHMA Ui permieHus ypaBHeHUi . TpuUroHomerpudeckass OKpPYKHOCTh, ONpEICIICHHE
TPUTOHOMETPUUECKUX (YHKIIMI YUCIOBOTO apryMEHTa .

OyHKIIMOHAIBHBIE 3aBHUCMMOCTH B PEAIbHBIX Ipoleccax M sBIEHUsSX . ['paduku peasbHBIX
3aBUCUMOCTEH .

Hauaja MmaTeMaTH4eCKOr0 aHAJIN3a

ITocnegoBaTrenpHOCTH, CHOCOOBI 3aJaHMs IOCIENOBATENbHOCTER . Merom MareMaTH4YecKOM
WHAYKIIMA . MOHOTOHHBIE W  OrPaHUYCHHBIE MOCJIENOBATENBLHOCTH . VMcTOpuss BO3HUKHOBEHHUS
MaTeMaTUYECKOI'0 aHaJIN3a KaK aHaJIKn3a 0ECKOHECYHO MaJIbIX .

Apudmerndeckas ¥ reoMeTpuvecKas mporpeccuu . beckoHedHO yObIBaroIasi reoMeTpuYecKas
mporpeccusi . Cymma OECKOHEUHO YOBIBAIOIIEH T'€OMETPHUYECKON Tmporpeccuu . JIMHEWHBIM W
AKCHOHEHIMAIBHBIN pocT . Yucno e . opMyra clokKHBIX TPOIEHTOB . Mcnoab30BaHne Nporpeccuu Jjist
pelIeHus pealibHbIX 3aja4 MPUKIIAIHOTO XapaKTepa .

HenpepeiBable GpyHkuuu u ux cBoiictBa . Touku paspeiBa . ACUMOTOTHI T'padUKOB (HYHKIIHIA.
CpoiicTBa (PyHKIIMII HEMpEpHIBHBIX Ha OTpe3Ke . MeToa HMHTEpBajOB /s pEIICHUS HEPaBEHCTB
[IpumeHneHue CBOMCTB HENMPEPHIBHBIX (DYHKIUH JIJIs peIIeHUs 3a/1ay .

[lepBast u BTOpas npousBoaHbIe GyHKIMK . OnpeaeTieHne, TeOMETPHUECKUN U (PU3UIECKUN CMBICIT
MIPOU3BOJIHOM . YpaBHEHHE KacaTelbHOHN K TpaduKy GYHKIIUH .

[TponsBomubie eMeHTapHbIX (GyHKIMKA . [Ipom3BomHAs CyMMBbI, TPOW3BEACHHUS, YaCTHOTO M
KOMITO3UIIUHU (PYHKIIHIA .

MHoKecTBA H JOTHKA

MHoOkecTBO, Olepaluy HajJ MHOXKECTBAaMM U UX CBoOWcTBa . Jlmarpammbl Ditnepa — Benna .
HpI/IMeHeHI/Ie TeOpeTI/IKO-MHO)KCCTBeHHOFO annapaTa JUJIA OIIKCaHUusA pea.HBHBIX Hpoueccma nu
SIBIICHUH, TIPU PELICHUH 3a/1a4 U3 APYTUX YUEOHBIX IPEIMETOB .

Ompenenenue, TeopemMa, CBOWCTBO MaTeMaTHYECKOTO OOBEKTa, CIEACTBUE, 0Ka3aTesIbCTBO,
PaBHOCUJIbHBIE YPaBHEHUS.

Pa3nea 2. I'eomerpus

IIpsiMmble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATUS cTepeoMeTpu . Touka, npsimasi, IIIOCKOCTh, TPOCTPaHCTBO . [ToHsATHE 00
aKCMOMAaTUYECKOM MOCTPOCHUH CTEPEOMETPUU: aKCUOMBI CTEPEOMETPUMN U CIIEACTBUSA U3 HUX .

B3anmHoe pacnonokeHue IpsMBIX B INPOCTPAHCTBE: IIEPECEKAIOIIMECS, MNapaulelIbHbIE U
CKpelmBaromuecs npsiMele . IIpu3Haku ckpemmuBaromuxcs npsmMsix . [lapamienbHOCTh NpsMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE: IAPAJUICIIBHBIE MPSIMBIE B IIPOCTPAHCTBE; MapalIeIbHOCTh TPEX
NPSIMBIX; MApaIeIbHOCTh MPSIMOU 51 mwiockoctu . IlapannenbHoe W LEHTpadbHOE
MIPOEKTUPOBaHME, n300paxkeHue ¢puryp . OCHOBHbIE CBOICTBA NapajuIeIbHOrO MPOSKTUPOBAHMUS .
N306paxenne ¢uryp B napamuiebHON MPOEKIMU . YTIIbI C COHAIIPABICHHBIMU CTOPOHAMU; YIOJI
MEXIY NPsIMBIMU B IPOCTpaHCTBE . llapajuieIbHOCTH IIIOCKOCTEH: MapaulesIbHbIE INIOCKOCTH;
CBOICTBA NapajuieiabHbIX IocKkocTel . [Ipocreiimue npocTpaHCcTBEHHbBIE (PUTYPBI HA MJIOCKOCTH:
TETpaj’lp, NapajuIeJICNIUIE]; ITIOCTPOCHUE CEYEHUN .

[leprieHAUKYIAPHOCTD NMPAMON M IUIOCKOCTH: NEPIEHIUKYIPHBIE MPSIMBIE B IPOCTPAHCTBE,
NpsIMBIE€ TIapajujlelIbHbIE U IEPHEHAUKYJISIPHBIE K INIOCKOCTH, MPU3HAK IEPHEHAUKYISIPHOCTH
NpSIMOM M TUIOCKOCTH, TE€OpeMa O NPsMOM MNEPHEHAUKYIAPHON IUIOCKOCTH . OpTOroHajJbHOE
npoexktupoBanue . lleprneHauKyIssp W HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH,
paccTosiHUe OT MPSMOM J0 TIIIOCKOCTH, MPOEKIUS (PUTYPBI HA TUIOCKOCTS . IlepneHIuKyIspHOCTD
IUIOCKOCTEW: TMPHU3HAK TMEPHEHIUKYIAPHOCTH JABYX IuUtockoctedr . Teopema o  Tpéx
NEPIECHAUKYIISpaXx .

VYriel B IPOCTPAHCTBE: YroJl MEXIY MPSIMOM M IIJIOCKOCTHIO; ABYTPAHHBIA Yroj, JIMHEWHBIN
Yrojl JABYTPaHHOrO yriia . TpE€XrpaHHbI U MHOTOTrpaHHbIE yriibl . CBOMCTBA MIOCKHUX YTJIOB
MHOTrorpaHHoro yrija . CBOHMCTBa INIOCKMX U JBYTPAaHHBIX YIJIOB TPEXTPAHHOTO yria . TeopeMmsl
KOCHHYCOB U CHHYCOB JUIsl TPEXIPAHHOTO yIJa .



MHoOrorpaHHuKHu

Buabsl MHOrOrpaHHMKOB; pa3BEPTKa MHOrorpaHHuka . I[Ipusma: N-yronpHas nmpusma; npsimMas u
HAKJIOHHAsl TIPU3MBbI; OOKOBasi W TOJHAs  NOBEPXHOCTh  mpu3Mbl . [lapaminenenunen,
NPSIMOYTOJIBHBIN IapaJulesieNIMIe] KU ero cpoicrBa . Kparyailmme IyTu Ha IIOBEPXHOCTH
MHOTOTrpaHHuKa . Teopema Ounepa . IIpoctpancrBenHas teopema Iludaropa . Ilupammpa: n-
yrojibHasi MUpaMuia; TMpaBuiIbHAas U yceu€HHas nupamMuabl . CBoiicTBa p€dep U OOKOBBIX I'paHe
NpaBWIbHOW TUpamMuabl . [IpaBUiibHBIE MHOTOTPaHHUKH: MpaBUIIbHAs OpU3Ma U MpaBUJIbHAs
nupaMuia; IpaBUIbHAs TPEyroJibHas UpaMua U IMpaBUIbHbIA TeTpadip; Kyo . [Ipencrasienue
O IPaBWIbHBIX MHOT'OTPAaHHUKAX: OKTaj’Jp, JOAECKAdAp U HUKOCAdIP .

Brruucnenne 31eMEHTOB MHOTOIPAaHHUKOB: p&Opa, AuaroHanu, yriel . Ilnomans GokoBOit
IOBEPXHOCTH M MOJHOW ITIOBEPXHOCTU MpPsi- MOM MPU3MBI, IUIONIAJIb OCHOBAHUM, TeopeMa O
OOKOBOM MOBEPXHOCTU NpsIMOM Tpu3Mbl . [lmomaae OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTHU
MPABWIBHOW NUPAMU/IBL, TEOPEMA O IUIOLIAAN YCEUEHHON TUPAMUIBI

CuMMeTpuss B IPOCTPAHCTBE . OJIEMEHTbl CHMMETPHUM  MPABUIIBHBIX MHOIOI'PAHHHUKOB
CumMeTpuss B INpPaBUIBHOM MHOIOTPAHHUKE: CUMMETpHUS MNMapauleIeNUIlesla, CUMMETpUs
MPaBUJIbHBIX IPU3M, CUMMETPHUS PABUIBHON MUPAMUIBI .

BekTopbl U KOOPAUHATHI B NMPOCTPAHCTBE

TloustTHs: BCKTOP B IIPOCTPAHCTBC; HyneBOﬁ BCKTOp, AJIMHA HC- HYJICBOT'O BCKTOpPA; BCKTOPLI
KOJUIMHEApHBIC, COHAIPABJIICHHBIC M IPOTHBOIIOJIOKHO HAIpPaBJICHHBIE BEKTOpPHI . PaBeHCTBO
BEKTOpOB . JIeWCTBUS C BEKTOpaMH: CIIOKEHHWE M BBIUUTAHHE BEKTOPOB;, CyMMa HECKOJIBKHX
BEKTOPOB; YMHOXEHHE BekTopa Ha uwnciio . CBoiicTBa ciokeHusi BekTopoB . CBoiicTBa
YMHOXCHHA BCKTOPA HA YMUCJIO . Ilousitue KOMIIJIAHAPHBIC BCKTOPHI . HpI/ISHaK KOMIIJIAHApPHOCTHU
TpéX BekTopoB . [IpaBmwio mnapaenenunena . TeopemMa O pPa3ioKEHUU BEKTOpa IO TPEM
HCKOMILIaHAPHBIM  BCKTOpaM . HpHMoerﬂbHaﬂ CchucremMa KoopAuHaT B IMPOCTPAHCTBC
Koopaunatel BekTopa . CBs3b MEXIYy KOOPIAMHATAMH BEKTOpAa M KOOPJIWHATAMH TOYCK . YTOI
MEXy BeKTopamu . CKaJISIpHOE MPOU3BEIACHNUE BEKTOPOB .

Paznen 3. BeposTHOCTH M CTATHCTUKA

I'pad, cBs3ublit rpad, nmytu B rpade: nukisl U 1enu . CreneHps (BaJIEHTHOCTh) BEPILUUHBI .
I'pader Ha mmockocTtu . JlepeBsbs .

CiyyaifHple SKCHEPUMEHTHI (OMNBITHI) W CIy4alHbIE COOBITUSI. DJIEMEHTapHbIE COOBITHS
(ucxonspl). BeposiTHOCTH ciydallHOro coObITHSI . BIM30CTh 4acTOTHI U BEPOATHOCTH COOBITHH .
CrnyqaiiHble ONBITHI ¢ PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU .

Onepaunu Haja COOBITUSAMM: IIepeceyeHue, OObEeAMHEHUE, MPOTUBOIOIOKHbBIE COOBITHS.
Jwnarpammel Dittepa . @opmyiia CI0KEHUS BEPOSITHOCTEH .

VYcnoBHas BEpPOATHOCTb. Y MHOKEHHUE BEPOSTHOCTEN. JlepeBo ciydallHOro akcnepumenTa. @opmyina
nosHON BepositHocTH . Popmyna baiteca . HesaBucumbie coObITHS .

BunapHblii ciyyaliHbll ONbIT (KMCHBITaHWE), yCleX W HeyJada. He3aBucumble HCIBITaHUS.
Cepust He3aBUCHMBIX MCHBITAaHUH N0 nepBoro ycmexa . IlepecranoBku u (akropuan . Ywucnio
couetanuil . Tpeyronbauk Ilackans . ®opmyna 6unoma HeroToHa .

Cepust He3aBUCHUMBIX UcTibITaHUN bepaynnu. CrydaiiHbelii BRIOOpHU3 KOHEYHOM COBOKYITHOCTH.
CnyuvaitHas BenuuuHa. Pacnpenenenue BepositTHocTer . Jluarpamma pacnopeneneHus
Onepanun Hajx cioydYalHBIMH BEJIWYMHAMM . buHapHas coydaiHas BenuunHa. [Ipumepsr

pacrpeneiaeHuid, B TOM YUCiie TEOMETPUIECKOe U OMHOMUAIIBHOE .

11 knacc (280 yacoB)
Pasnen 1. AareOpa u Haya1a MATEMATHYECKOI0 AHAJIN3A
Yucia v BbIYUCTICHUA

Hatypanbusle u nensie uncna . [Ilpumenenue npusnakoB aeaumoctu nensix yucen, HOJ[ u HOK,

OCTAaTKOB IO MOAYJIIO, aJITOPpUTMa EBknuma nis peuiCeHud 3a1a4 B ICJIbIX YHUCIIAX .

KommnekcHele uncna . Anredpanyeckas 1 TPUTOHOMETpHUYecKass (GOpMBbI 3alIMCH  KOMIUIEKCHOTO
yucaa . ApudMeTHuecKue orepanuu ¢ KOMIUIEKCHBIMU yuciamu . M300paxenne KOMIUIEKCHBIX YHCe

Ha KOOpAMHATHOM 1uiockocTu . Popmyna MyaBpa . KopHu n-oil cTeneHM W3 KOMIUIEKCHOTO YHCIIa
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[IpuMeHeHne KOMITIEKCHBIX YHMCEN AJS pelleHus (PU3NUECKUX U FeOMeTPUYECKHX 3a/1ay .
YpaBHeHUs M HEPABEHCTBA

Cucrema M COBOKYNHOCTb YPaBHCHHMH M HEPAaBEHCTB . PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
ciencTBus . PaBHOCHIIbHBIE HEPABEHCTBA .

OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C ITOMOIIbIO TPUTOHOMETPUYECKOH OKPYKHOCTHU
Pemenne TpUroHOMETPUUYECKHUX HEPABEHCTB .

OCHOBHBIE METO/Ibl PELLICHUS T0KA3aTENIbHBIX U JIOrapu(PMUUECKIX HEPABEHCTB .

OCHOBHBIE METO/BI PELLIEHUS UPPALMOHATIBHBIX HEPABEHCTB . OCHOBHBIE METO/IbI PEIIEHUS CUCTEM
U COBOKYITHOCTEH pallMOHAIbHBIX, HPPAlIMOHAIBHBIX, TOKA3aTEIbHbIX U JIOrapu(MUUECKUX YPaBHEHUH .

VYpaBHEHHsI, HEPaBEHCTBA W CHUCTEMBI ¢ mapaMmerpaMu . [IpuMeHeHHWe ypaBHEHUH, CUCTEM H
HEPaBEHCTB K PEIICHHI0 MaTEeMaTHYECKUX 3aJay U 3aJay U3 Pa3iIMuHbIX 0o0JacTel HAyKH U peajbHOMN
KU3HU, UHTEPIPETALUs IOJyUYEHHBIX PE3YyJIbTATOB .
DOYyHKUMH U TPAaPUKH
I'padux komno3unuu Gysxmii . ['eomerpuyeckre o0pas3bl ypaBHEHUI M HEPABEHCTB HA KOOPMHATHON
IUIOCKOCTH .
Tpuronomerpuueckue GpyHKIMH, UX CBOMCTBA U rpaduku . I'paduyeckre MeTOIbI pelieHus: ypaBHEHUH
U HepaBeHCTB . ['paduueckre MeToIbl peleH s 3a/1a4 ¢ MapaMeTpaMy .
Ucnons3zoBanne rpadukoB (YHKIHA 71 HMCCIEIOBAHUSA IPOIIECCOB M 3aBUCUMOCTEH, KOTOpPBIC
BO3HUKAIOT MPH PELLICHUU 33]au U3 APYIUX YUeOHBIX IIPEIMETOB U peabHON JKU3HH .
Hayana maTreMaTH4eCKOro aHajm3a

[IpuMeHeHHe NPOM3BOIHONW K HCCIEAOBAHUIO (PYHKIUI Ha MOHOTOHHOCTb M 3KCTPEMYMBI
Haxoxaenne HanOoIbIIIero 1 HAMMEHBIIIETO 3HAYCHUI HEeTIPEPhIBHOW (DYHKIIMK HA OTPE3KE .

IIpumeneHre NpOU3BOAHON AJI HAXOXKIEHUS HAWIYYIIEero PEeIIeHUs B IPUKIAAHbIX 3aJa4ax, Uil
OTIpEeJIeJIEHUS] CKOPOCTH U YCKOPEHUS MpoLiecca, 331aHHOT0 (POpMYIION I TPAPHUKOM .

IlepBooOpasHasi, OCHOBHOE CBOICTBO IepBooOpa3HbIX . IlepBooOpa3Hble 37eMeHTapHBIX (QYHKIHMA
. IIpaBuiia Hax0Xk/1€eHUS IEPBOOOPA3HBIX .

Wurerpan . I'eomerpuueckuii cMbICI MHTErpajia . BpluncieHue onpenenéHHOro MHTErpasiga Io
dbopmyne Hetorona — Jleitonuna .

[IpuMeHeHMe uHTerpaia Uil HaX0XKICHUS IUI0IaAel IIOCKUX GUryp u 00bEMOB reOMETPUYECKHX
TEIl .

ITpumepsr pemenuid nuddepeHInanbHbIX  ypaBHEHHH. MareMaTHueckoe MOJAEIHMpPOBaHUE
peaJIbHBIX MPOLIECCOB ¢ MOMOUIBIO AP (EepeHIINATBHBIX YPABHEHUH .

Pa3nea 2. 'eomerpus
Tena Bpamenus

[MonATHs: UUIMHIPUYECKass IIOBEPXHOCTb, KOHMYECKass IOBEPXHOCTh, cdepudeckas
MIOBEPXHOCTh, OOpa3yromue MnoBepxHocTel . Tena BpallleHUs: HWIMHIP, KOHYC, YCeUEHHBII
KOHYC, c(pepa, map . BzaumHoe pacrnonoxenue cepsl U IJIOCKOCTH; KacaTeJlbHasl MJIOCKOCTh
K chepe . M3o0paxeHnue Ten BpalleHHs Ha IUIockocTH . Pa3- BEpTka HWIMHApPAa U KOHyca .
CummeTtpust cdepsl U 1apa .

O6béM . OcHoOBHBIE cBoHcTBa O00BEMOB Ten . Teopema 00 0O0BEME MNPSIMOYIOJIBHOIO
mapasuienenurnena u ciaeactBus n3 He€ . OO0BEM NpSIMOW M HAKJIOHHOW TPHU3MBI, IAJIWHIpPA,
nupaMuibl U Konyca . O0bEM 11apa U 11apoBOr0 CErMEHTA .

KomOunamuu e BpamieHuss ¥ MHOTOTpaHHUKOB . [Ipr3ma, BnucaHHas B IWIJIMHIP, ONTMCAHHAS
okosyo nuiuHapa . [lepeceuenue cepsl u mapa ¢ miockocteio . Kacanue miapa u  cdepsl
MJIOCKOCThIO . [lOHsTHE MHOTrOrpaHHHMKA, OMHCAHHOIO OKOJO cdepsl, cdepbl, BIUCAHHON B
MHOTOTPAaHHHUK WJIA TEJIO BPAIICHHUS .

[Tnomanps MOBEPXHOCTH LMIIMHJIpA, KOHYCa; IUIOMAAb cdepbl He€ JacTei .

[Tono6ue B mpocTpancTBe . OTHOLIEHNE 00BEMOB, IIIOIIAIEH MOBEPXHOCTEN MOAOOHBIX GUTYDP
. IIpeobpa3zoBanue moaoOus, romoreTusi . PemieHue 3anay Ha IUIOCKOCTH C HCIOJIB30BaHUEM
CTEPEOMETPUYECKUX METOJIOB .

[TocTpoeHue ceueHnii MHOIOTPAaHHUKOB M TEJ BpPAIEHUs: CEUEHMs LUIIMH/pa (IapauieIbHO U
MEPIICHIUKYJIIPHO OCH), CEUYEeHHUs] KOHyca (IapauieIbHO€ OCHOBAHHUIO M MPOXOJsIlee dYepes
BEpIIH- HY), CEYEHUS 11apa; METOJIbl MOCTPOCHUSI CEYEHU: METO] CJIEI0B, METOJI BHYTPEHHETO
IIPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYILEN NIIIOCKOCTH .



BekTopbl M1 KOOPAMHATHI B IPOCTPAHCTBE

BekTopsl B npoctpancTse . Onepanuu HaJl BEKTOpamMu . BeKTOpHOE YMHOKEHUE BEKTOPOB .
CBoiicTBa BEKTOPHOIo yMHOXXeHHs . [IpsiMmoyrosnbHas cucTteMa KOOPJIHMHAT B  IPOCTPAHCTBE
Koopnunate! BekTopa . Pasnoxxenue BekTopa no 6asucy . KoopauHaTHO-BEK- TOPHBIM METOJ NpHU
pEeLIeHUH IeOMETPUYECKUX 3ajad.

JABu:KeHMsI B NPOCTPAHCTBE

JBwxkenust mpoctpanctBa. OroOpaxkenus . J[pmwkeHust 1 paBeHCTBO ¢uryp . O0mume cBoicTBa
JIBHOKEHUM . Bunpl ABMO>KEHUI: mapasuiebHbIA MEPEeHOC, LEHTpaIbHAs CUMMETpPHS, 3epKaJibHas
CHMMETpHsI, TOBOPOT BOKPYT mpsimoii . [IpeoOpazoBanust nmoxpodus . Ilpsmas u chepa Diinepa .

Pa3nen 3. BeposTHOCTDH M CTATHCTHKA

CoBMecTHOE paclpenelieHue JByX CIIy4allHbIX BeJWYMH. He3aBucumble —cilydalHble
BEJIMYMHBI.

MaremaTudeckoe OKUJaHue CiaydyalHOW BeauduHsbl (pacnpeaenenus) . [Ipumepsl npumMeHeHust
MaTeMaTUYeCKOro OXXuaaHus (CTpaxoBaHMe, jJoTepes) . MaremaTudeckoe OXKHJaHue OWHapHOMH
CIIy4YalHOM BEIWYMHBI . MaTremMaTH4eCKOe OKHAAHUE  CYMMBl  CIIydyalHBIX BEJIUYUH
MaremaTudeckoe 0KHAaHNEe TEOMETPHUIECKOTO 1 OMHOMHAIIBHOTO PAaCIIPEACIICHH

Jucnepcus u cTaHIapTHOE OTKJIIOHEHUE ClydallHOM BeJWuYMHBI (pacnpenenenus). lucnepcus
OMHapHOM ciy4yailHOIl BeIMYMHBI. MaTeMaTH4ecKoe OKMJAaHWE MPOU3BEACHUS U JUCIEPCUs
CyYMMBbl HE3aBHCHUMBIX CJIy4YallHbIX BeJIW4YMH. Jlucrepcuss W CTaHAAPTHOE OTKIIOHEHUE
OMHOMUAIBHOIO pacmpezeneHus. Jlucnepcuss M CTaHJAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOro
pacupeneneHus .

HepasencTBo UebrpméBa. Teopema UeOrbnmépa . Teopema bepHyium . 3aKOH OOJIBITUX YHUCEN .
Bri0opounsblit MeTo nccneoBanuii . Beibopounsie xapakrepucTuku . OlleHUBaHUE BEPOSITHOCTH
cOOBITHS IO BBIOOPOYHBIM JIaHHBIM . [IpoBepka MpOCTEHIINX TUIIOTE3 C IMOMOIIBI0 HM3YyUYEHHBIX
pacripeieICHUIA.

HenpepsiBHbIE ciydaiinble BenuuuHbl. [Ipumepsl. DyHKIHS IUIOTHOCTH BEPOSITHOCTH
pacnpeneneHusl. PaBHOMepHOe pacmpeiereHHe M €ro CBOMCTBa. 3ajayd, HPUBOASIIME K
MOKa3aTeJIbHOMY pacHpeleseHUIo . 3ajlaud, NPUBOJAIINE K HOPMAJbHOMY pacIpeesICHUIO
@yHKIMS TUIOTHOCTU BEPOSITHOCTH I10KA3aTEJIbHOTO paclpesiesieHuss, (QYHKUHMS IJIOTHOCTH
BEPOSITHOCTH HOPMAJIBHOTO pacnpenesneHus . OyHKIUS TUIOTHOCTH U CBOMCTBA HOPMAaJIbHOIO
pacupeneneHus .

[locnenoBaTenbHOCTh OJMHOYHBIX HE3ABUCHUMBIX COOBITHMH. 3a/adyu, NPUBOISIINE K
pacupenenenuto Ilyaccona.

KoBapuamusa naByx ciywaiiHeix BenuuuH. KosdduiumeHt — nuHed- HOM Koppensiuuu
CoBmecTHbIC HAOJIOJICHUS JIBYX BEIWYUH . BeiOopouHbiit kK0adPuiineHT koppensiuu . Paznuane
MEXAY JIMHEH- HOWU CBA3BIO0 U MPUYMHHO-CIECICTBEHHOMN CBsI3bIO . JIMHENHAs perpeccusi, METo.
HAaUMEHBIINX KBaJpaToB .

2. INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOTI'O ITPEIMETA
MATEMATUKA»
JIMYHOCTHBIE PE3VYJIBTATDBI

JIM4YHOCTHBIE PE3yJIbTaTbhl OCBOCHHUSA TMPOrpaMMEL yqe6H0ro npeameTa «Marematuka

XapaKTEepU3YIOTCS:
I'pasxxnanckoe BocIUTaHKE:
c(OpPMUPOBAHHOCTBHIO TPaXKIAHCKOM MO3UIIUU oOyJaromerocsi Kak akTUBHOTO U

OTBCTCTBCHHOI'O 4JICHA pOCCHfICKOFO OGH.IGCTBa, NpEACTAaBJICHUEM O MATCMATUYCCKUX OCHOBAX



(GYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUN, OPOLEAYp TIpa’kJaHCKOro oOIIecTBa
(BBIOOpBI, OMPOCHI U TIpP.), YMEHHEM B3aUMOJICHCTBOBaTh C COLMAIHHBIMA WHCTHTYTAMH B
COOTBETCTBUU C UX (PYHKIMSAMHU U Ha- 3HAUCHUEM .

[TaTprnoTrueckoe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTHIO POCCUMCKON TI'pa)XIaHCKON HJIEHTUYHOCTH, YBOKEHHUS K MPOILIOMY H
HACTOSIIIEMY POCCHUMCKOM MAaTeMaTHKH, I[I€HHOCTHBIM OTHOUIEHWEM K JIOCTHXKEHUSIM
POCCHIICKHX MaTeMa- TUKOB M POCCUMCKONW MaTEMaTUYECKOM ILIKOJbI, K UCIOJIB30BAHUIO ITHX
JTOCTYIKEHUH B IPYTHX HayKaX, TEXHOJIOTHUSX, cepax SIKOHOMHKH .

JlyXOBHO-HPAaBCTBEHHOI'O BOCIUTAHUSA:

OCO3HAHUEM JYXOBHBIX LIECHHOCTENW POCCUUCKOTO HAPOA;

c(OpPMUPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHMS, STUYECKOrO IOBEACHHS, CBSI3aHHOTO C
MPaKTUYECKUM MPUMEHEHUEM JIOCTHKEHUN HAaYKH U JEATEIbHOCTHIO YYEHOT0; OCO3HAHUEM
JIMYHOTO BKJIAJa B [10- CTPOEHUE YCTOMYMBOTO OYAYIIEro.

DCTETUUECKOE BOCIIUTAHUE:

3CTETUYECKUM OTHOILIEHUEM K MHUPY, BKJIHOYAs 3CTETUKY MAaTEMaTUYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3aJlay, PEIICHUM, pacCyXJACHUIN; BOCIPUUMUYUBOCTHIO K MAaTEMAaTUYECKUM aCIEKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA.

Pu3nyecKoe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUSI MPUMEHATh MAaTEMAaTUYECKUE 3HAHUS B HHTEPECax 3JJ0POBOTrO U
0e30macHOr0 00pa3a JKW3HH, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY 3JI0POBBIO (3I0pPOBOE
nuTaHue, cOaTaHCUPOBAHHBIA PEKUM 3aHATHIA U OTHbIXA, PETyaspHas PU3NUYECKasi aKTUBHOCTH);
(U3MYECKOTO  COBEPUICHCTBOBAHUSA, MPHU  3aHIATHSAX  CHOPTUBHO  O3J0POBUTEIHHOM
JEATEIbHOCTBIO .

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYHdy, OCO3HAHUEM IEHHOCTU TPYIOTIOOHUS; HHTEPECOM K pPa3IUYHBIM
chepam TpodeCCHOHATBFHON JIeATETPHOCTH, CBA3aHHBIM C MAaTEMATHKON U €€ MPUIIOKCHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOP Oyaymieil mpodeccuu u pearn3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIC IUIAHBI; TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTEeMaTHYECKOMY OOpa30BaHHUIO U
€caMo00Opa30BaHUI0 Ha MPOTSXKEHUU BCEH J>KU3HU; TOTOBHOCTHIO K AKTUBHOMY Yy4YacTHIO B
pelIeHUN MPaKTUYECKUX 3a]]a4 MaTeMaTHIECKON HAPaBJICHHOCTH .

DKOJIOTMYECKOE BOCIIUTAHUE:

Cc(hOPMUPOBAHHOCTHIO  IKOJIOTHYECKON KYJIbTYphl, TOHMMAaHHUEM BIUSHHUS COIMAIBHO
SKOHOMHUYECKUX MPOLECCOB HAa COCTOSHUE MPHUPOAHOW M COLMAIBHOM Cpelbl, OCO3HAHHEM
r100abHOTO  XapakTepa JKOJOTHYECKHX MpoOJieM; OpHUEHTAallMell Ha  MNpPUMEHEHHE
MaTeMaTHUYECKUX 3HAHUU ISl PEIICHUS 3a/1a4 B 00JIACTH OKpYKaro- MIei Cpeibl, TUIaHUP OBAaHUS
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX TTOCIIECJICTBUN JIJIST OKPYXKAIOMIEH CPEJIbl.

[{leHHOCTH HAyYHOTO MO3HAHMUSL:

c(hOpPMUPOBAHHOCTHI0 MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH ¥ OOIIECTBEHHON MPAKTUKHU, TOHUMaHWEM MaTeMaTUYECKON HayKH Kak chepbl 4eToBeUeCKOn
NESITeTbHOCTH, JTallOB €€ Pa3BUTHS M 3HAYUMOCTH JJI Pa3BUTHS ITUBUIIM3AIMH, OBJIaJIEHUEM
SI3bIKOM MaT€MaTUKHU U MaTEMaTUYECKOU KYJIbTYpOH Kak CPEACTBOM IO3HAHUSI MUPA; TOTOBHOCTHIO
OCYIIECTBJISITh MTPOCKTHYIO U UCCIIEIOBATEILCKYIO I€ITEIbHOCTh MHIUBHUIYaIbHO U B TPYIITIE.

METAINPEAMETHBIE PE3YJIBTATDBI

MeTtanpeMeTHbIE  pe3yJbTaThl OCBOEHHsSI IpPOrpaMMbl  y4eOHOTO  Ipe/MeTa
«MaremaTuka» XapaKTepHU3yIOTCs OBJIaJ€HUEM YHUBEPCAIIbHBIMU TO3HABATEIIbHBIMU
JENUCTBUSIMU, YHHUBEPCAIIbHBIMU KOMMYHHUKaTHBHBIMH JEUCTBUSIMH,
YHUBEPCAIIBHBIMU PETYJIATUBHBIMU JCHCTBUSAMMU.

1) YHuBepcajdbHbIE TMO3HaBaTeJIbHBIE JICHCTBUS, obecneunBaroT (popMUpPOBaAHUE
0a30BBIX KOTHUTHUBHBIX MPOIECCOB OOyYaroImmxcsi (OCBOCHHE METOJOB MO3HAHUS
OKpY>Kalollero Mupa; IMPUMEHEHUE JIOTUYECKUX, WCCIIEIOBATEIbCKUX OMepaliuid,
yMeHui padboTathk ¢ HHOPMAIIHEH).

ba3oBrle Jornueckue nercTBU:

-BbIABJIATE U XaPAKTCPU30BATh CYHICCTBCHHBIC MPHU3HAKU MATCMATHYCCKUX 06’LGKTOB, HOHSITI/Iﬁ,
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OTHOIICHUH MEXIy TMOHATUSA- MHU; (DOpPMYNIHpOBaTH OMNpENeieHUs] TOHATUMN; YyCTaHABIMBATbh
CYIIECTBEHHBI MPU3HAK KIacCHU(PHUKAIIMN, OCHOBAaHUS JUIs OOOOIICHHWS M CPAaBHEHUS, KPUTEPHH
MIPOBOAMMOIO aHAJIN3a;

-BOCIIPUHUMATh, (HOpPMYJIHpPOBaTH H  MPEOOPA3OBBIBATH CYXKACHHS: YTBEPAUTEIbHBIE U
OTpHUIaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOLINE; YCIOBHBIC,

-BBISIBIIATh MAaTEMaTHYECKHUE  3aKOHOMEPHOCTH,  B3aMMOCBS3M U TPOTHBOpeYHsi B (hakTax,
JAHHBIX, HAOMIOJEHUSAX U YTBEPKACHUSIX; MpeliaraTh KpUTEPUH JiS BBIABICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

-lenatb BBIBOJIBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U HHIYKTUBHBIX
YMO3aKIIOYeHUH, YMO3aKIIIOUCHU TI0 aHAJIOTUH;

-IIPOBOJIUTh CAMOCTOSITENILHO JI0KA3aTeIbCTBA MAaTEMaTHUYECKUX YTBEPXKICHHM (IpsiMble U OT
MIPOTUBHOTO), BBICTPAWBATh APTyMEHTAIMIO, MPUBOAUTH MPUMEPHI U KOHTP NPHUMEPHI; 0OOCHOBBIBATH
COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

-BBIOMpATh CIOCOO pelIeHusi yueOHOH 3ajauu (CpaBHMBATh HECKOJBKO BAapHAHTOB PELICHHUSA,
BBIOMpaTh HauboJiee MOAXOMASIINHN C YIETOM CAMOCTOSITENILHO BBIJCIEHHBIX KPUTEPUEB).

bazoBeie uccnenoBaTenbCKue IeHCTBUS:

-HCIOBb30BaTh BOIMPOCH KAaK HCCIENOBATeNIbCKUM WHCTPYMEHT TO3HAHUS;, (DOpMyYIHpOBaTh
BOTIPOCHI, (GPUKCUPYIOIIUE TPOTUBOPEUNE, TPOOIEMY, YCTaHABINBATH HCKOMOE M JaHHOE, ()OPMHUPOBATH
TUIOTE3Y, apTYMEHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

- TPOBOJUTH CAMOCTOSITEIIBHO CIUTAHUPOBAHHBIM HSKCHEPUMEHT, HCCICIOBAHUE I10 YCTaHOBIICHUIO
O0COOCHHOCTEH MaTeMaTH4ecKOro OOBEeKTa, SBJICHMS, IMPOLIECCa, BBISBICHUIO 3aBHUCUMOCTEH MeEXIy
00BEKTaMHU, SIBJICHUSIMH, TIPOIECCAMH,

-CaMOCTOATENIbHO (OpMyIUpoBaTh O00OOIIEHUS ¥ BBIBOJABI IO pe3yibTaTaM MPOBEAEHHOTO
HAOJIIOZCHUS, HWCCIICIOBAHMs, OLEHUBATh JOCTOBEPHOCTH IIONTYYEHHBIX pE3YyJIbTaTOB, BBIBOJOB W
000011IeHHI;

-IPOTHO3UPOBATh BO3MOYKHOE pPa3BUTHE MPOIECCa, a TAKKE BBI- JBHTaTh HPEAIIOIOKEHHS O €ro
Pa3BUTHUHU B HOBBIX YCIOBHUSX.

PaGora c nadopmarnmeii:

-BBIABIATH JePUIUTH MHGOPMAIUU, AaHHBIX, HEOOXOAUMBIX Ui OTBETa Ha BONPOC M JUISA
peIeHHs 3a/1a9H;

-BBIOMPATh HHPOPMAIMIO U3 UCTOYHUKOB Pa3IMUHbIX TUIIOB, aHAJTM3UPOBATh, CHCTEMATH3UPOBAThH
Y MHTEPIIPETUPOBATh HH(DOPMAIIHIO Pa3IMIHBIX BHJIOB M POPM MPEACTABICHUS;

-CTpYKTYpHpOBaTh WHGOPMAIUIO, TPEACTaBIATh €€ B Pa3NUYHbIX (PopMax, HILIIOCTPHUPOBATH
rpaduyecku;

-OlLIEHUBATh HAIEKHOCTh HH(OPMALIUU TTO CAMOCTOSATENBHO CHOPMYITUPOBAHHBIM KPUTEPHSIM.

2) YHUuBepcallbHbIe KOMMYHHUKATHBHBIC JICUCTBUSA, OO0CCIEUHUBAIOT CHOPMUPOBAHHOCTH
COLIMAJIbHBIX HABBIKOB 00YUaAIOIIUXCS.

OO6menue:

- BOCIPUHUMATh U (QOPMYIUPOBATH CYXKIEHUS B COOTBETCTBUU C YCIOBHSMH U IENSAMU
OOMICHMSI; SICHO, TOYHO, TPAMOTHO BBIP@)KaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX M MHCHMCHHBIX TEKCTaX,
JaBaTh MOSICHEHUS TI0 X0y PEILIeHUs 3a7a4i, KOMMEHTHPOBATh MMOTYYECHHBIN pe3ybTar;

-B X0J1e 00CYXJICHUS 3a/1aBaTh BOIMIPOCHI 10 CYIIECTBY 00CYKIaeMOM TeMBbI, TPOOIEMBI, PEIIaeMon
3a/laud, BBICKA3bIBaTh WJCH, HAIlCICHHbIE Ha TMOWCK PEIICHUS;, COMOCTABIATH CBOHM CYXKICHUS C
CYXICHHSIMH JPYTHX YYaCTHHUKOB JHAliora, OOHApPYKWBAaTh pAa3JIMYUe W CXOJACTBO TIO3WIIUI; B
KOPPEKTHOI opMme GopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAXKECHHUS;

-TIPEJICTABIIATh  PE3YNbTAThl PEIICHWs 3aJadl, OJKCIEPUMEHTa, WCCICIOBAHUSA, IIPOCKTa;
CaMOCTOSITENILHO BBIOMpaTh (hOpMaT BBICTYIIJICHUS C YIETOM 3a7a4 MPE3eHTAIMH 1 0OCOOCHHOCTEH ay/u-
TOPHH.

CoTpyaHUYECTBO:

-IIOHUMATh ¥ MCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON ¥ HHIUBHTyaIbHOU PabOTHI IIPH PEIICHUN
y4eOHBIX 3a/1a4; MPUHUMATh 11e7Tb COBMECTHOU AESITeNbHOCTH, TUTAHUPOBATh OPTaHU3AIUI0 COBMECTHOM
paboThl, pacrpenensiTh BUIbI pabOT, JOrOBapUBAaThCs, OOCYXJaTh MpOLECC U PE3yabTaT pPabOThI;
0000111aTh MHEHHUS HECKOJIBKHUX JIIOIEH;

-y4acTBOBATh B IPYIIOBHIX (hopmax paboThl (00CYKaeHNs, 0OMEH MHEHHH, «MO3TOBBIE IITYPMbI»
U WHBIC); BBIMOJIHATH CBOIO YacTh PabOThI M KOOPAWHHUPOBATH CBOM JCUCTBUSA C APYTUMHU UYJICHAMH
KOMaH/Ibl; OLIEHWBATh Ka4eCTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM
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Y4aCTHUKaMM B3aUMOJIEHCTBHUS .

3) VYHHUBepcallbHbIe PETyISTHBHBIC ACUCTBUS, 00ecreunBaloT (POPMUPOBAHHE CMBICIOBBIX
YCTAHOBOK U JKU3HEHHBIX HAaBBIKOB JTMYHOCTH .

Camoopranuszanus:

-COCTaBJIATh IJIaH, ITOPUTM PELeHHs 3a/1a4l, BEIOUPATh CIIOCO0 PEeIIeHUs ¢ Y4ETOM UMEIOIINXCS
pecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh M KOPPEKTUPOBATH BAPHAHTHI PEIICHUH C
yu€TOM HOBOH HH(pOpMAIHH .

CaMOKOHTpOJIb:

-BJIaIETh HABbIKAMM II03HABATEJIbHOW peQUIeKCHH KaK OCO3HAaHUS COBEPILAEMbIX ACHCTBUM M
MBICIMTENIBHBIX TPOLIECCOB, HUX pPE3yJIbTaTOB; BIAJAETh CIIOCOOAMHU CaMOIPOBEPKH, CaMOKOHTPOJISA
npolecca 1 pe3ysbTara pelleHusl MaTeMaTHYecKo 3a1a4H;

-IIPEABUAETH TPYAHOCTH, KOTOPLIE MOT'YT BOSHUKHYTH IIPYU PEIICHUH 3aJa4U, BHOCUTH KOPPEKTUBEL
B JIEATEJIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, HAHHBIX, HAWJECHHBIX OIIMOOK, BBIABICHHBIX
TPYIHOCTEN;

-OLICHMBATh COOTBETCTBUE PE3YJbTaTa LIEJIH M YCIOBUSIM, OOBACHATh INPUYMHBI JOCTH)KEHUS WIN
HEIOCTHKCHUS PEe3yJbTaTOB JEATEIbHOCTH, HAXOIUTh OIIMOKY, JaBaTh OIEHKY NPHOOPETEHHOMY
OIIBITY.

NPEIMETHBIE PE3YJIBTATHBI

TpeboBaHusi K NpeAMETHBIM pe3yJbTaTaM OCBOEHHS Kypca MaTeMaTHKM Ha 0a30BOM YpOBHE
JOJKHBI OTPaXKaTh:

10 kaaace

Yucna u eévluucnenus

CB0OOJIHO OIEpUPOBATH MOHATHIMHU: PAIMOHAIBLHOE YHCIIO, OCCKOHEYHAasT IEpPUOJIMYECKast
IpoOb, MPOLEHTHI; UPPALUOHAIBHOE YHUCIIO; MHOXKECTBA PALlMOHAJIBHBIX U JIEHCTBUTENIBHBIX
YyuCcel; MOAYJIb IEUCTBUTEIBHOIO YHCHIA .

[IpumMmeHsTH IpOoOU M MPOLEHTHI JJIs PEIISHUs MPUKIAIHBIX 33/71a4 U3 Pa3iIMYHbIX OTpaciel
3HaHUW U PEaIbHOM KU3HU .

[IpumensTe npUOMMKEHHBIE BBIUMCICHMS, NpaBUja OKPYIJIEHUS, MPUKUJKY U OLEHKY
pe3yibTaTta BBIYUCICHUH .

CB00OOTHO OINEepHUpOBaTh MOHSATHEM: CTEIeHb C IEJBIM IOKa3aTeJeM; HCIO0JIb30BaTh
MOAXOAITYI0 (OpMY 3aIllMCH JEHCTBUTEIBHBIX YHCEN JUISI PEIICHHUsS] MPAKTHYSCKUX 3a7ad U
MpeCTaBICHUS IaHHBIX .

CB00OOIHO OTIEPHPOBATH OHATHEM: apUPMETUIECKUN KOPEHb HATYPaJIbHON CTEIICHH .
CB00OOTHO OTIEpUPOBATH IMOHSTHEM: CTETICHB C PAIlMOHATIBHBIM MMOKA3aTEIIEM .

CBoOOHO omepupoBaTh MOHATHAMU: JIOrapudM YHCIA; JAECITUYHbIE W HaTypalibHbIE
J0TapuQMBI .

CB00OHO oOmepupoBaTh MOHATUSIMH: CHUHYC, KOCHHYC, TaHI€HC, KOTAaHI€HC YHCJIOBOTO
apryMeHra .
OnepupoBaTh NOHATUSIMH: APKCUHYC, apDKKOCHUHYC U apKTAHI€HC YUCJIOBOI0 apryMEHTA .

Ypa(menuﬂ U HepaeéeHncmea

CB000OIHO OMEepUpPOBATH MOHSATHUSIMHU: TOXKJIECTBO, YPAaBHEHHE, HE- PABEHCTBO, PAaBHOCHUJIbHBIC
YPaBHEHUS U YPABHEHUS-CIICACTBUS; PABHOCUJILHBIE HEPABEHCTBA .

[IpuMmeHAT,  pa3NIUYHBIE  METOABI  PEIICHUS  PalMOHAIBHBIX U JIPOOHO-PAIMOHAIBHBIX
YPaBHEHUI; IPUMEHATH METO/I UHTEPBAJIOB ISl PELICHUSI HEPABEHCTB .

CB0OOO/IHO OMEepUPOBATh MOHSITHUSIMHU: MHOTOYICH OT OJHOM Me- peMEHHOW; MHOTOYICH C
neapiMu Kod(uimueHnTaMmyu, KOpHU MHOTOWICHA;, MPUMEHSATH JIeJeHWE MHOTrOo4YJIeHa Ha
MHOTI'OYJIEH C OCTAaTKOM, TeopeMy be3y u reopemy Buera juis penienus 3a- nad .

CB00OOIHO OMEpPUPOBATH MOHATHSIMH: CUCTEMa JIMHEHHBIX YpaBHEHUN, MaTpHIlA, ONPEIACITUTEIb
MaTpUlbl 2 X 2 U €ro r€OMETPUUYECKUI CMBICI; UCIOJIb30BaTh CBOMCTBA ONpPEACIUTENs 2 X 2
JUIS BBIYMCIIEHUS] €r0 3HAY€HUsI, IPUMEHSTH ONPEACINUTENN sl PELIEHUS] CUCTEMBbI JIMHEHHBIX
YPaBHEHUI; MOJECIUPOBATh PEATBHBIE CUTYAI[MH C MOMOIIBIO CUCTEMBI JUHEWHBIX YPaBHEHUM,

10



HCCIEA0BaTh  IIOCTPOEHHBIE  MOJEIM C  IIOMOLIBK0  MaTpUll M OIpEIe/IUTENEH,
MHTEPIPETUPOBATH MOJYYECHHBIA PE3YJIbTarT .

Hcnonp30BaTh CBOKMCTBA ACHCTBHI ¢ KOPHIMU ISl TpeoOpa3oBaHUsl BBIPAKCHHH .

BrInonHATE IpeoOpa3oBaHUs YUCIOBBIX BBIPAXKEHUN, COAEPKAILUX CTEIEHH C PallMOHAJIbHBIM
IIOKAa3aTeseM .

Hcnonp30BaTh CBOKCTBA JIorapu(MOB 1Jis IpeoOpa30BaHUs J0rapu(MUIECKUX BbIPAKEHUH .
CpobOonHO  omepupoBaTh  IMOHATHUAMHU:  HUppallMOHAIBHBIC, [OKa3a- TeJbHbIE U
Jorapu(pMHUYecKre ypaBHEHHUs; HAXOJUTh HMX PEHICHUS C TMOMOIIBI0 PAaBHOCUIIBHBIX
IIEPEXOJ0B UIN OCYLIECTBIISISI IPOBEPKY KOPHEH .

IIppuMeHsATP  OCHOBHBIE  TpUIrOHOMETpHUYecKHe  (opmysbl s mpe-  oOpa3oBaHuUs
TPUTOHOMETPUYECKUX BBIPAKCHUH .

CB0OOHO  OmepUpoBaThH  IMOHATHEM: TPUTOHOMETPUYECKOE  ypaBHEHHE, IPUMEHSTH
HEO0O0X0uMbIe (DOPMYITBI [IJIs1 PEIICHUSI OCHOBHBIX THUIIOB TPUTOHOMETPHYECKUX YPaBHEHHH .
MopenupoBath peajlbHble CUTyallud Ha SI3bIKE aJreOpbl, COCTABIISITh BBIPAKEHUs, YPaBHEHUS,
HEPABEHCTBA II0 YCJIOBHUIO 3aJayd, UCCIEI0BATh IIOCTPOCHHBIE MOJEIU C HCIIOJIb30BAHUEM
arnmnaparaaiareopsl .

Dynkyuu u paguxu

CB00OOIHO OmepupoBaTh MOHATHSMHU: (YHKIUSA, CHOCOOBI 3amaHusi (PYHKIUU; B3aUMHO
oOpaTtHbple (YHKIUH, KOMIO3UIMs (GyHKIWN; rpaduk (yHKIHH; BBIIOJHSITH AJIEMEHTapHBIC
npeodpazoBanus rpapuKoB QyHKIIHII .

CB00OOJIHO OIeprUpOBaTh MOHATUIMU: 00JIACTH ONPEIEIIEHUs] U MHOYKECTBO 3HAUYCHUHN (PYyHKLINH,
HYJIU QYHKIMHU, TPOMEXXYTKHU 3HAKOIIOCTOSHCTBA .

CB000OTHO ONIEPUPOBATH MOHATHUSMHU: YETHBIE U HEUETHBIC (PYHKIINH, IEPUOINIECKIE (QyHKIIHH,
MIPOMEXYTKH MOHOTOHHOCTH (DyHKIIMHM, MAKCUMYMbl U MUHMUMYMBI (DYHKIIMH, HauOosbIIee U
HauMeHblIee 3HaueHue (PYHKUIHUHU Ha MPOMEKYTKE .

CBoOOAHO omepupoBaTh MNOHIATHUSIMM: CTENEeHHas (QYHKLIMS C HATypaJIbHBIM U ILEJIbIM
rokasaresieM, Irpad@uk cTeneHHONW (YHKIMU C HATypaJIbHBIM M ILEJbIM [OKa3aTelIeM;
rpa¢uk KOpHs N-OM cTeneHW Kak (QYHKIUM OOpaTHOMW CTENEeHM C HaTypaJbHbIM
IOKAa3aTEJEM .

OnepupoBaTh TOHATUSIMM: JIMHEWHasl, KBaJpaTHU4yHas M JpoOHO-TMHEHHAs (PYyHKIUU;
BBINOJIHATH 3JIEMEHTAPHOE UCCIIEOBAHUE U MOCTPOCHUE UX Ipa(UKOB .

CB00OOJIHO oOmepupoBaTh NOHATUSAMM: IIOKa3aTellbHas M Jorapupmudeckas (yHKIUH, HX
CBOMCTBA U TpaUKU; UCIIOIB30BaTh UX TPApUKU /I pEIIeHUs] ypaBHEHUH .

CB0OOJIHO oOmepupoBaTh MOHATHSMU: TPUTOHOMETPUYECKAs] OKPYXHOCTb, OIpEeJIeJIeHNE
TPUTOHOMETPUYECKUX (DYHKIIMI YUCITIOBOIO apryMeHTa .

Ucnone3oBate rpadukyn ¢GyHKIME IS HMCCIIEIOBAaHHUS MPOLECCOB U 3aBUCUMOCTEH Mpu
pelLIeHNnH 3aJ1ad U3 JAPYTuX y4eOHBIX MPEIMETOB U pealibHOW KU3HM; BhIpaXkaTh (hopMyiamu
3aBUCUMOCTUMEXK/Y BEJIUUUHAMM .

Hauana mamemamuueckozo ananusa

CB0oOOHO oOmepupoBaTh TMOHATHSAMH: apu@MeTHdeckas U TeOMeTpUYecKasi Iporpeccus,
OECKOHEUHO YyOBbIBalOIllasi T'€OMETPUYECKasl MPOrpeccus; JMHEHHBIH U SKCIIOHEHIIMAIbHBINA
pocT, Gpop- MyJa CIOKHBIX MPOIEHTOB; UMETh MPECTaBICHUE O KOHCTAHTE € .

Hcrnonp30BaTh Nporpeccuu JUIsl pEIeHUs peajlbHbIX 3a7a4 MPUKIAJHOIO XapakTepa .

CBoOOJHO  omepupoBaTb  IMOHSTHSIMH: MIOCJIEA0BATEIBHOCTh,  CIIOCOOBI 3a1aHUs
MOCJIe/IOBaTeIbHOCTEH, MOHOTOHHBIE U OrpPaHUYEHHBIE I10CJIEIOBATEbHOCTH; ITOHHUMATh
OCHOBBI 3ap0O’K/I€HUS MATEMAaTUUYECKOr0 aHaln3a Kak aHajin3a OECKOHEYHO MaJlbIX .
CB00OOJIHO oOIepupoBaTh MOHATHUSMH: HENpPEepbIBHbIE (YHKIMH; TOYKH paspbiBa TIpaduka
(byHKUIMH; aCUMIITOTHI rpaduka GyHKINH .
CB00OOIHO ONepUpOBATH MOHATHEM: (DYHKIIMS, HETIPEPhIBHAS HA OTpE3Ke; MPUMEHSTh CBOMCTBA
HENpepbIBHBIX (DYHKLMHI JJIs1 pelIeHus 3a1a4 .
CB000OIHO OnEepUpPOBaTh MOHATUSMU: TIEpBasi U BTOpasi MPOU3BOAHBIE (PYHKIIUM, KacaTeabHas K
rpaduky (GyHKIUH .
BbluncaATe NOPOM3BOAHBIE CYMMBI, MPOU3BEICHHUS, YaCTHOIO M KOMMO3MLMUHU JBYX
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(yHKMit; 3HaTh TPOU3BOIHBIEC AJIEMEHTAPHBIX (DYHKIIHIHA .
Hcnonp30BaTh TEOMETPUUECKUN U (PU3NUECKUN CMBICIT IPOU3BOIHOM ISl pEIICHUS 3a/1ad .

Mnooicecmea u nozuka

CB00OOIHO ONIEPUPOBATH MOHSATHUSAMH: MHOXECTBO, ONIEpPAIlMU HaJl MHOXKECTBAMU .

Hcnonb3oBaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar i OMHCAaHUSl pPealibHBIX MPOILIECCOB U
SIBJICHU, TIPU PELLICHUH 33124 U3 IPYTUX YYEOHBIX MPEIMETOB.

CB00OOIHO OTIEepHPOBATH MOHITHUSIMU: OIpEICICHUE, TEOpEeMa, YpaBHEHHE-CIIeICTBUE, CBOHCTBO
MaTEeMaTHYECKOro 00bEKTa, JOKa3aTeIbCTBO, PABHOCHIIbHBIE YPAaBHEHUSI U HEPABEHCTBA .

I'eomerpust

CB00OOIHO OmNEpUpOBaTh OCHOBHBIMH NOHSTHUSIMH CTEPEOMETPUU MPU PEIICHHH 33a1ad |
NIPOBEICHUHA MAaTEMaTUYECKUX PACCYKICHUH .

IIpuMeHATL aKCUOMBI CTEPEOMETPUM M CIEACTBUSA W3 HUX IIPU PELICHUH TI'€OMETPUUYECKUX
3a1ad4 .

KrnaccudunupoBate B3aMMHOE PaCMOJIOKEHUE MPSIMBIX B IMPOCTPAHCTBE; IUIOCKOCTEH B
IIPOCTPAHCTBE; MPSIMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE .

CB0OOIHO oOllepupoBaTh MOHATUAMM, CBSI3aHHBIMM C  YIJIaMU B IPOCTPAHCTBE: MEXKIY
HPAMBIMHU B IIPOCTPAHCTBE; MEXKAY MPsi- MOH U IIJIOCKOCTBIO .

CB00OOIHO ONEPUPOBATH NOHATUAMHU, CBA3aHHBIMU C MHOIOT'PAaHHUKAMH .

CB0OOAHO pacrno3HaBaTb OCHOBHBIE BHJIbI MHOIOTPAaHHUKOB  (HpU3Ma, NHUpaMUja,
NPsIMOYTOJIbHBIN TNapajuienenunesn, Kyo0) .

KiraccupunmpoBath MHOTOTpaHHUKH, BEIOMPAsi OCHOBaHUS JJIsl KJIACCHU(UKAIUH .

CB00OHO ONIEPUPOBATH NTOHATUSIMH, CBSI3AHHBIMU C CEYEHHUEM MHOTOTPAHHUKOB IIJIOCKOCTBIO .

BeInonHATe napajieabHOE, LEHTPAJbHOE W OPTOrOHAJIbHOE IPOSKTHUPOBaHHE (Uryp Ha
IJIOCKOCTBD; BBIMOJHATHh U300pakeHUS GUTYP Ha TIIIOCKOCTH .

CtpouTthb ceueHHs] MHOIOTPAaHHUKOB Pa3JIMYHBIMU METOJIaMH, BBIIIOJIHATH (BBIHOCHBIE) IJIOCKUE
YEPTEHKH U3 PUCYHKOB MIPOCTHIX OOBEMHBIX (PUTYpP: BHJ CBEpPXY, COOKY, CHHU3Y .

Brruucnarh miomaau noBepxXHOCTe MHOIOTPAHHUKOB (IIpU3Ma, MUpaMu/ia), TreOMETPUUYECKUX
TeJl ¢ IpUMEHEHUEM (OpMYyI .

CB00OOJIHO OlepupoOBaTh MOHATHUAMH: CUMMETPUS B HPOCTPAHCTBE; LIEHTP, OCh U IJIOCKOCTH
CHUMMETPHUH; UEHTP, OCb U TUIOCKOCTh CUMMETPUU (UTYPHI .

CB00OOJIHO OIEepUpOBaTh MOHATUSIMHU, COOTBETCTBYIOIIMMM BEKTOpaM M KOOpAMHATaM B
IIPOCTPAHCTBE .

BrinmonHATs neHCTBUS HaJ BEKTOPAMM .

Pemare 3amaum Ha ~ JOKa3aTeNbCTBO  MaTeMaTHMYECKUMX  OTHOIIEHUN M HaXOXICHHE
r€OMETPUYECKUX BEJIMYMH, MPUMEHSS H3BECTHBIE METOABI IIPU PELIEHHMH MaTEeMaTHYECKUX
3a7ja4 NOBBIIEHHOTO U BBICOKOTO YPOBHS CIIOKHOCTH .

[IpumeHAT, TpOCTEHIINE MPOTPAMMHBIE CpPEACTBA M DJIEKTPOHHO- KOMMYHHUKAllOHHbIE
CHUCTEMBI IIPU PELLIEHUN CTEPEOMETPUUYECKUX 3ajay .

W3BnekaTh, NpeoOpa3oBbIBATH M HHTEPIPETUPOBATH HMHQPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUeCcKuX pUrypax, IpeJCTaBIeHHYIO Ha 4yepTeXax U PHUCYHKaX .

IIpyuMeHAT, TOMyYEHHBIE 3HAHWS Ha NPAaKTUKE: CpPaBHUBATh W AHAIM3UPOBATh pPEaJIbHbIC
CUTYyallMU, MPUMEHSTh HU3y4YEHHbIE MOHSATHUS B IPOIECCE IMOUCKA PEIICHUs] MaTeMaTH4YECKHU
chopMyIMpOBaHHON MPOOIEMBI, MOJEIUPOBATh peajbHbIE CUTyallud Ha S3bIKE T'€OMETPHH,
HCCIIe0BaTh MMOCTPOSHHBIE MOJIENIU C UCIIOJIB30BAHUEM I'€OMETPUUECKUX TMOHATUNH U TEOpeM,
anmaparta aiareOppl; pemarh NpPaKTHYECKUE  3a/Jaud, CBSI3aHHbIE C  HaXOXICHUEM
reOMEeTPUYECKUX BEJINYHH .

6 Mmets mpencrtaBiieHns 00 OCHOBHBIX JTalax pa3BUTHS TE€OMETPUHM KaK COCTaBHOW YacTH
(yHIaMeHTa pa3BUTHSI TEXHOJIOTUH .

BeposiTHOCTB M CTATHCTHKA

CB00OOIHO ONEpUPOBATh MOHATHAMU: Tpad, IIIOCKUN rpad, cBA3HBIN rpad, myTh B rpade, 1enb,
LUK, JE€PEBO, CTENEHb BEPILUH- HbI, JEPEBO CIYyYaWHOI'0 PKCIIEPUMEHTA .
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CB0OOIHO ONMEpHPOBATH MOHSATUSMH: CIyYaWHBIH ASKCHEPUMEHT (OMBIT), CIydailHOE COOBITHE,
3JIEMEHTApHOE CiIy4dalHOe COOBITHE (JIEMEHTApHBIM HCXO0J) CIy4ailHOrO ONBITa; HAXOIMTh
BEPOSITHOCTU COOBITHI B OIBITAX ¢ PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU .
Haxoaute u ¢dopmynupoBars coObITHA: HepecedeHue, OOBEIMHEHHE AHHBIX  COOBITHIA,
coObITHE, IIPOTHUBOIIOJIOKHOE JTAaHHOMY; UCIIOJIb30BATh JarpaMmbl Oinepa,
KOOPAUHATHYIO NpSMYIO JUIsL PEIIeHUs 3a7ad; I0JIb30BaThCs (OPMYIION  CIIOKEHUS
BEPOSITHOCTEH 7151 BEPOATHOCTEH JIBYX M TPEX CIIyYalHBIX COOBITHH .

OnepupoBaTh NOHATHUSIMM: YCJIOBHAsl BEPOSITHOCTb, YMHOXXEHHE BEPOSITHOCTEH, HE3aBUCUMBIE
COOBITHSA, JE€PEBO CIIyYaWHOI'0 SKCIEPUMEHTA; HaXOJIUTh BEPOSTHOCTH COOBITHI C IMOMOLIBIO
MpaBWJia YMHOXEHHMs, JepeBa CIy4allHOrO ONBITa, MCIOJB30BaTh (OPMYIy IOJTHOM
BeposiTHOCTH, opmyny balieca nmpu pereHnn 3a1a4; OnpeaessiTh HE3aBUCUMOCTh COOBITHIM 110
(hopmyIie ¥ MO OpraHu3alny CIy4YalHOI'O SKCIIEPUMEHTA .

IIpuMeHsTh U3ydyeHHble KOMOMHATOPHBIE (POPMYIIBI JJIsI IEPEUUCIICHUST SJIEMEHTOB MHOYXECTB,
3JIEMEHTAPHBIX COOBITUM CIIy4allHOT'O OIIbITA, PELIEHUsS 3a7ad 110 TEOPUU BEPOSITHOCTEM .
CB0o0OOAHO omepupoBaTh MOHATUSIMU: OMHAPHBIN CIy4YalHBIA ONBIT (UCIBITAHUE), YCIIEX U
HeyJada, He3aBUCHUMBbIC MCHBITaHUsI, CEpUsl UCIBITAHUN; HAXOIUTh BEPOSITHOCTH COOBITHI: B
CepuM MCHBITAHWM OO IIEPBOrO YyCIieXa; B CEpUM HCHbITAHUW bepHyn; B oOIbITE,
CBSI3aHHOM CO CIIy49alHBIM BBIOOPOM M3 KOHEYHOW COBOKYITHOCTH .

CB0OOHO oOllepupoBaTh MOHATUSAMU: CiydailHas BeJIMYMHA, paclpelie]IeHHe BEpPOSTHOCTEH,
auarpamMma pacrpejeneHus, OMHapHas ciaydaiiHas BeJIMUUHA, T€OMETpUUECKOe, OMHOMHAIbHOE
pacnpeneieHue .

11 kaace

Yucna u eévluucieHus

CB00OOHO omnepupoBaTh MMOHITUSAMU: HATypajlbHOE M 1I€J0€ YHCIO, MHOXECTBA
HaTypaJIbHbIX U LIEJbIX YHCEJI; UCIIOJb30BaTh IIPU3HAKHU JE€IUMOCTH LeibiXx unucen, HOJ u
HOK HaTypanbHBIX UKCeN I pelIeHus 3ahad, NPUMEHSTh aaroputM EBknuaa .

CB00OOAHO oOmepHUpoBaTh MOHSATHEM OCTATKAa MO MOJIYJIIO; 3alMChIBaTh HaTypajbHbIE yHCla B
PAa3IMYHBIX NO3UIIMOHHBIX CUCTEMAX CUHUCIICHUS .

CB00OHO ONEpUpOBaTh MOHATUSIMU: KOMIIJIEKCHOE YUCIIO U MHOKECTBO KOMILJIEKCHBIX YHCEJT,
MPEJCTAaBIATh KOMIUJIEKCHBIE 4HCJIa B aiareOpanyeckol W TpUTrOHOMETpUYecKou dopme,
BBITTOJIHATH apu(PMETHYECKHUE ONEepali C HUMHU U U300pakaTh HA KOOPJIAWHATHON IJIOCKOCTH .

Ypaeueuuﬂ U HéepaseHcmea

CB00OOIHO OmnepUpoBaTh MOHATUIMU: UPPALMOHAIbHBIE, ITOKa3a- TeJIbHbIE U JIorapupMHUUecKue
HEpPABEHCTBA; HAXOAUTh UX PELICHUSI C TOMOIIbI0 PABHOCUJIBHBIX MEPEXOJIOB .

OcyuecTBIATh OTOOP KOPHEH P PEeIIEHUH TPUTOHOMETPHUYECKOT0 ypaBHEHUS .

CB0OOOAHO  omepupoBaTh MOHSATUEM TPUTOHOMETPUUYECKOE HEpPAaBEHCTBO; IPUMEHSTHh
HeoOXoauMble (OPMYIIBI IJIsSI PEIIEHUS] OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKHUX HEPABEHCTB .
CB000O/IHO onepuUpPOBATh MOHATUSIMHU: CUCTEMa U COBOKYITHOCTh YPaBHEHUN M HEPABEHCTB;
paBHOCHUJIBHBIE CHUCTEMbl M CHUCTEMBI- CIEJICTBHS; HaXOJIUTh pEIIEHUsS CHUCTEMBI U
COBOKYITHOCTEH pallMOHAIbHBIX, UPPALIMOHAJIBHBIX, MMOKA3aTEJIbHBIX U JOTapU(pMUUYECKUX
YpPaBHEHUM U HEPABEHCTB .

Pemare  panMoHanbHbIE,  HMppalMOHAJbHBIC,  TOKa3aTelbHbIE,  JOrapupmMuyeckue Hu
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COJEPIKAILNE MOJYJIN U MapaMeTpshl .
[IpumeHnsTh rpaduueckre METOAbI JUISl PELICHNUs] YPAaBHEHUN U HEPAaBEHCTB, a TaK)Ke 3aj]lay ¢
apameTpamMH .

MonenupoBaTh peajibHble CUTyallud Ha S3bIKe aiareOpbl, COCTaBIATh BBIPAXKEHUS, YPaBHEHUS,
HEPABEHCTBA M MX CHUCTEMBI MO YCJIOBHIO 3a/JauM, HUCCIEI0BATh IIOCTPOCHHBIE MOJEIHU C
HCIIOJIB30BaHUEM ammapara anreOpbl, HHTEPIPETUPOBATH MOJyYSHHBIN pe3ysbTarT .

Dyukyuu u zpaguru
Crpouth rpaduKi KOMITO3UIIUU (QYHKIIUH C TTOMOILBIO 3JIEMEHTAPHOTO HCCJIEAOBAaHUS U
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CBOMCTB KOMIIO3UILIMM JBYX (DYHKIUH .

Ctpouth reoMeTpuyecKkue 00pa3bl ypaBHEHUN U HEPABEHCTB HaKOOPAMHATHOMN IJIOCKOCTH .
CBOOOIHO OTEepUpOBaTh MOHATHSAMU: TPaPUKA TPUTOHOMETPUUCCKUX (DYHKITHM .
[TpumeHsITh QYHKIMU 17151 MOJIETIUPOBAHUS U UCCIIEIOBAHUS PeabHbIX MPOLIECCOB .

Hauana mamemamuueckozo ananusa

Hcnonp30BaTh NPOU3BOIHYIO U1 UCCIIEI0BAaHUS (DYHKIIMM HA MOHOTOHHOCTb U 3KCTPEMYMBI .
Haxoauts HanOosblliee 1 HaMMEHbIIIee 3HaUYeHHs (YHKIIMU He- TPEPHIBHOM Ha OTPE3KE .
Hcnonp30BaTh NPOU3BOAHYIO ISl HAXOXKIACHUS HAWIy4dlIero PElICHUs B MPUKIAIHBIX, B
TOM YMCJIE COLUATbHO-3KOHOMUYECKUX, 3aJa4ax, IS ONIPEACIICHUA CKOPOCTH U YCKOPEHUS
MpOLIECCa,3aJaHHOT0 (hOpMyJII0i WK rpauKkoM .

CB0OOOIHO OmNEpUpOBaTh IMOHATUSIMU: IEpBOOOpa3Hasi, ONpeneEéHHBIN HHTErpaj; HaXoJdUTh
MepBOOOpa3HbIC AJIEMEHTAPHBIX PYHKIUN U BBIYUCIATH UHTErpai mno ¢opmyne HeroToHa —
JletiOuuma .

HaxoauTth momaay miockux GUryp u 00bEMBI TEJI ¢ TOMOIILIO UHTETpAIa .

NmMeTs mnpencTaBlieHHE O MaTeMaTHYeCKOM MOJCIMPOBAHMM Ha TIPUMEPE COCTABJICHUS
nuddepeHnanbHbIX yPaBHEHUH .

Pemate mpukiagHble 3aJadyd, B TOM YHCJE COIMAJIBHO-PKOHOMHUYECKOTO U (U3UUYECKOTO
XapakTepa, CpeJICTBAMU MaTeMaTUUEeCKOr0 aHaln3a .

I'eomerpus

CB000O/1HO omepupoBaTh MOHATHUSIMH, CBSI3AHHBIMM C LMWJIWHIPUYECKOW, KOHUYECKOW U
cepryecKkoil NOBEPXHOCTAMU; OOBSICHITH CIIOCOOBI MOJIyUYEHHUS .

OrnepupoBaTh MOHSITUSMH, CBI3aHHBIMU C TEJIaMHU BPAIICHUS: IIJIMHIPOM, KOHYCOM, c(hepoil u
LIapOM .

Pacno3naBate Tena BpamieHus (MUIMHAP, KOHYC, cdepa M map) U OOBSCHATH CIOCOOBI
MOJy4YEHHUsI TEJI BPAILECHUS .

KnaccuduuupoBats B3auMHOE pacmoyiokeHHe c(hepbl U MIIOCKOCTH .6 BBIUUCISATH BETUUYHUHBI

AJIEMEHTOB MHOTOTPAHHUKOB Y TEJIBpallleHUsI; 00bEMBI U IIJIOIA/ I TOBEPXHOCTEN

MHOTOTPAaHHUKOB M TE€J BpallleHUsI, TEOMETPUUECKUX TEJI C IPUMEHEHUEM QOopMyI .
CBOOOIHO oOmNEepUpPOBaATH MOHSITHUSIMHU, CBSI3aHHBIMU C KOMOWHAIMSIMUA TEJ BpallleHUus |
MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BMUCAHHBIM B chEepy U OMHUCAHHBIA OKOJIO Cdeph;
cdepa, BMcaHHasi B MHOTOIPAaHHUK WJIM TEJIO BPAILCHUS .

BBI4ncasTh COOTHOLICHUS MEXIY TUIOMIAAIMH TTOBEPXHOCTEH U 00bEMaMU MOIOOHBIX TeJl .
H3o6pakats n3ydaemble (GUTYPHI; BBHIMOIHATEH (BBIHOCHBIE) TJIOCKUE UEPTEXKU U3 PUCYHKOB
MPOCTBHIX OOBEMHBIX (PUTYp: BUJI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUYEHHUs TEJl BPALICHUS .
N3Bnekarh, WHTEPNPETHPOBATH M MpeoOpa3oBbIBaTh HWHGOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKuX purypax, mpeJcTaB-JICHHYIO Ha yepTekaX U PUCYHKaX .

CB00OOJIHO ONEPUPOBAThH MOHATHEM BEKTOpP B MPOCTPAHCTBE .

BrimonHaTe onepauuu HaJl BEKTOpPaMH .

3a/1aBaTh IJIOCKOCTh YPABHEHHUEM B JEKAPTOBOM CUCTEME KOOPJAUHAT .

Pemate reoMerpuueckue 3aadyd Ha BBIYMCIICHUE YTJIOB MEXIY NPSMBIMH M IUIOCKOCTSIMU;
BBIUMCIICHUE PACCTOSHUM OT TOYKHU J0 IUIOCKOCTH; B II€JIOM, Ha NMPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOIO METOJIa MPU PEIICHUH .

CB000OHO omepupoBaTh IOHATUSIMH, CBSI3aHHBIMH C JBHM)KEHHUEM B IIPOCTPAHCTBE; 3HATh
CBOMCTBA JIBWKECHUIM .

BeImonHATh U300pakeHUs] MHOTOTPAHHUKOM U TEJl BpallleHUs MpU MapajieIbHOM MepeHoce,
LEHTPAJILHOW CHUMMETPHUH, 3€pKaJbHOM CUMMETPUH, NOpPU T[OBOPOTE BOKPYr MPSMOM;
nmpeoOpa3oBaHUs MOIO0US .

CTpouTh CE€4YeHHMs] MHOTOTPAHHUKOB M TE€Jl BpAIEHMS: CEUEeHUs UWIMHApa (MapaieIbHO U
NEPIEHAUKYIJSIPHO OCH), CEYEHHUsI KOHYyca (MMapajuleIbHOE OCHOBAHUIO M IPOXOJSILIEE Uepe3
BEpIINHY), CEYEHHUS 11apa .

Hcnonb3oBaTh METOABI TOCTPOEHUSI CEUEHHH: METOJ CJIEJ0B, METOJI BHYTPEHHETO
MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYIIEeH IIIOCKOCTH.
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Jloka3pIBaTh r€OMETPUYECKUE YTBEPKICHUS .
[TpumensTs reomeTpudeckre (HakThl IS PEIICHUsI CTEPEOMETPUUECKUX 3a/1a4, TIPeAIoararonmx
HECKOJIBKO I1arOB PELICHUs], €CIM YCJIOBUs NPUMEHEHUS 3aJlaHbl B SIBHOW M HEABHOM (popme

Pemare 3amaunm Ha ~ [10Ka3aTeIbCTBO MaTeMaTU4YECKUX OTHOLIEHWH U HAaXOXXJICHUE
FeOMETPUYECKUX BEIIUYUH .

[IpuMeHAT, NpOrpamMMHBIE CpPEACTBA U DJIEKTPOHHO-KOMMYHUKAIMOHHBIE CHUCTEMBl IIPU
pELICHUN CTEPEOMETPUYECCKUX 3a1ay .

IIpuMeHATP NOJIydEHHBIE 3HAHWS Ha IPAKTUKE: CpPaBHUBATh, aHAJIU3UPOBATh U OLICHUBATH
peallbHbIE CUTyalluu; NPUMEHATh U3YyYECHHBIC INOHSATHUSA, TEOPEMBI, CBOMCTBA B MPOLECCE MOUCKA
pelIeHnss MaTeMaTHIeCKU CPOpMYITUPOBAaHHON MPOOIEMBI, MOJEIUPOBATh PEaJbHbIC CUTYAallUH Ha
SI3bIKE T€OMETPUM, HCCIENOBATh IIOCTPOCHHBIE MOJEIU C HCIOIB30BAHUEM I'€OMETPUUYECKUX
MOHATUM MW TeOopeM, ammapara aiareOpbl; pemarh MNPaKTUYECKUE 3aJadd, CBS3aHHBIC C
HAXO0XKIECHUEM I'€OMETPUUYECKUX BEIIUYHUH .

Nmets mpeacTtaBieHrss 00 OCHOBHBIX 3Talax pa3BUTHS TE€OMETPUM KaK COCTAaBHOM YacTH
(yHIaMeHTa pa3BUTHS TEXHOJIOTHH .

BeposiTHOCTH M CTATHCTUKA

OHepHpOBaTI) INOHATHUAMMUN COBMCCTHOC  pacCHpcACIICHHUC JIBYX CquaﬁHBIX BCIIMYHNH,;
HUCIIOJIB30BAThb Ta6nnuy COBMCCTHOI'O pacupe- HACJICHHUA [BYX CJ'Iy‘IaI‘/'IHI:JX BCJIWYHH JIA
BBIACJICHHA PaACIIPCACICHUA KaH(ﬂOﬁ BCJIMYHMHBI, OIIPCACIICHUA HC3aBUCHUMOCTH Cﬂy‘laﬁHBIX
BCJIMYHH.

CB0OOJIHO oOIlepupoOBaTh IOHATUEM MATEMAaTHYECKOIO0 OXXKMIAHUS CIIydalHOH BEJIMYMHBI
(pacnpeneneHus); NPUMEHATH CBOMCTBA MAaTEMaTHYECKOIO OKMJAHMS IPU PELICHUH 3ajiady;
BBIYHCIISITh MATEMATUYECKOE OKUJaHHE OMHOMUAJIBHOTO U T€OMETPUUYECKOTO pacipeaeaeHUu.
CB0OOOHO oOmnepupoBaTh MOHATUSIMU: JHUCHEPCUs, CTAHJAPTHOE OTKJIOHEHUE CIIydyalHOU
BEJIMYMHBI; MPUMEHSATH CBOMCTBA IUCHEPCHUM CIy4alHOW BEJIMYMHBI (pacupeieseHus) Ipu
peleHun 3aaad; BBIYUCIATH JUCIEPCUI0 W CTAHJAPTHOE OTKIOHEHHE TI€OMETPUYECKOrOo H
OMHOMHAIBHOTO paclpe/eIeHuH.

Beruncnate  BBIOOpOUYHBIE — XapaKTepUCTHMKM IO JaHHOW  BBIOOpPKE M OLIEHUBATH
XapaKTepUCTUKU T'e€HEPaJbHONH COBOKYIMHOCTH JaHHBIX IO BBIOOPOYHBIM XapaKTEPUCTHUKAM.
OueHuBaTh BEPOATHOCTH COOBITMIl M MPOBEPATh MNPOCTEHIIME CTATUCTUYECKHE THUIIOTE3bl,
IIOJIB3YSICh U3YYEHHBIMH PaCIpPEICIICHUSIMH.

3. TEMATHYECKOE INTAHUPOBAHHUE

Ne Pa3nes/Tema Konunyects DJIEKTPOHHBIE Y4eOHO-METOAMYECKHE MATEPHAJIBI
n/ 0 YacoB,
n OTBOAMMBIX
HA
OCBOEHHE
TEMBbI
10 kaace 280
Pa3znen 1. Anreopa | 140
M HayvaJja
MaTEeMaAaTH4YECKOIo
aHaJIM3a
1 MHoXxecTBa 28 https://www.yaklass.ru/p/algebra/10-klass/deistvitelnye-
parMoHaIbHBIX U chisla-9102/ratcionalnye-chisla-povtorenie-11250
JEUCTBUTEIIHLHBIX
YJHCel.
MHoro4JieHsl.
PanuyonanbHbIe
ypaBHEHUS U
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https://www.yaklass.ru/p/algebra/10-klass/deistvitelnye-chisla-9102/ratcionalnye-chisla-povtorenie-11250
https://www.yaklass.ru/p/algebra/10-klass/deistvitelnye-chisla-9102/ratcionalnye-chisla-povtorenie-11250

HEpaBEHCTBA.
CucTeMb! JIMHEMHBIX

YpaBHEHUU.

OYHKIUH 1 12 https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-

rpaduxu. CreneHnas ratcionalnym-pokazatelem-korni-stepennye-funktcii-

GYHKIHSA C HETbIM 11016/poniatie-stepeni-s-ratcionalnym-pokazatelem-

MIOKa3aTeIIeM. svoistva-stepenei-11552

Apudmerndeckuii 18 https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-

KOpPEHb II-0i ratcionalnym-pokazatelem-korni-stepennye-funktcii-

CTCTICHH. 11016/svoistva-kornia-n-i-stepeni-preobrazovanie-

WppannoHaabHbIe irratcionalnykh-vyrazhenii-11531

YpaBHEHHUSA U

HEPaBCHCTBA.

[MokazarenpHast 10 https://www.yaklass.ru/p/algebra/11-klass/logarifmy-

byHKIIHS. pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-

[TokazarenbHbIC resheniia-pokazatelnykh-uravnenii-10962

YpaBHCHUA U

HEPaBEHCTBA.

Jlorapudmuueckas 18 https://www.yaklass.ru/p/algebra/11-klass/logarifmy-

byHKIHS. pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-

Jlorapudmudeckue resheniia-logarifmicheskikh-uravnenii-9168

YpaBHEHHUSA U

HCPABCHCTBA.

Tpuronomerpuuecku | 22 https://www.yaklass.ru/p/algebra/10-

€ BBIPAKCHMSL. Klass/trigonometricheskie-uravneniia-9145/metody-

Tpuronomerpuiecku ispolzuemye-dlia-resheniia-trigonometricheskikh-uravnenii-

€ ypaBHEHHUS. 9134

[TocnenoBarensrocT | 10 https://www.yaklass.ru/p/algebra/9-klass/chislovye-

U ¥ IPOTPECCHH. posledovatelnosti-progressii-9139/poniatie-chislovoi-
posledovatelnosti-sposoby-zadaniia-posledovatelnostei-
11943/re-267fbf41-3e8d-4528-a23c-bc835806a480

HenpeproiBHbie 20 https://www.yaklass.ru/p/algebra/11-klass/proizvodnaia-

GyHKIHH. primenenie-proizvodnoi-dlia-issledovaniia-funktcii-

[IpouzBoHasi. 9147/vychislenie-proizvodnykh-pravila-differentcirovaniia-
11224

[ToBTOpeHue, 2 https://www.yaklass.ru/p/algebra/10-klass/deistvitelnye-

000011eHHE, chisla-9102/naturalnye-chisla-povtorenie-11259

cucremMatu3anus

3HAHUU.

Pa3nean 2. 105

I'eomerpus

BBenenue B 24 https://www.yaklass.ru/p/geometria/10-klass/osnovnye-

CTEpEOMETPUIO poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-
prosteishie-sledstviia-9252

B3aumuoe 6 https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-

pacroyio’keHue prostranstve-10435/opredelenie-i-svoistva-parallelnosti-

IPSAMBIX B priamykh-priamoi-i-ploskosti-9253

MPOCTPAHCTBE.

[MapannensHOCT 8 https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-

TPSIMBIX U prostranstve-10435/opredelenie-i-svoistva-parallelnosti-
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https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/poniatie-stepeni-s-ratcionalnym-pokazatelem-svoistva-stepenei-11552
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/poniatie-stepeni-s-ratcionalnym-pokazatelem-svoistva-stepenei-11552
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/poniatie-stepeni-s-ratcionalnym-pokazatelem-svoistva-stepenei-11552
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/poniatie-stepeni-s-ratcionalnym-pokazatelem-svoistva-stepenei-11552
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/svoistva-kornia-n-i-stepeni-preobrazovanie-irratcionalnykh-vyrazhenii-11531
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/svoistva-kornia-n-i-stepeni-preobrazovanie-irratcionalnykh-vyrazhenii-11531
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/svoistva-kornia-n-i-stepeni-preobrazovanie-irratcionalnykh-vyrazhenii-11531
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/svoistva-kornia-n-i-stepeni-preobrazovanie-irratcionalnykh-vyrazhenii-11531
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-pokazatelnykh-uravnenii-10962
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-pokazatelnykh-uravnenii-10962
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-pokazatelnykh-uravnenii-10962
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-uravnenii-9168
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-uravnenii-9168
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-uravnenii-9168
https://www.yaklass.ru/p/algebra/10-klass/trigonometricheskie-uravneniia-9145/metody-ispolzuemye-dlia-resheniia-trigonometricheskikh-uravnenii-9134
https://www.yaklass.ru/p/algebra/10-klass/trigonometricheskie-uravneniia-9145/metody-ispolzuemye-dlia-resheniia-trigonometricheskikh-uravnenii-9134
https://www.yaklass.ru/p/algebra/10-klass/trigonometricheskie-uravneniia-9145/metody-ispolzuemye-dlia-resheniia-trigonometricheskikh-uravnenii-9134
https://www.yaklass.ru/p/algebra/10-klass/trigonometricheskie-uravneniia-9145/metody-ispolzuemye-dlia-resheniia-trigonometricheskikh-uravnenii-9134
https://www.yaklass.ru/p/algebra/9-klass/chislovye-posledovatelnosti-progressii-9139/poniatie-chislovoi-posledovatelnosti-sposoby-zadaniia-posledovatelnostei-11943/re-267fbf41-3e8d-4528-a23c-bc835806a480
https://www.yaklass.ru/p/algebra/9-klass/chislovye-posledovatelnosti-progressii-9139/poniatie-chislovoi-posledovatelnosti-sposoby-zadaniia-posledovatelnostei-11943/re-267fbf41-3e8d-4528-a23c-bc835806a480
https://www.yaklass.ru/p/algebra/9-klass/chislovye-posledovatelnosti-progressii-9139/poniatie-chislovoi-posledovatelnosti-sposoby-zadaniia-posledovatelnostei-11943/re-267fbf41-3e8d-4528-a23c-bc835806a480
https://www.yaklass.ru/p/algebra/9-klass/chislovye-posledovatelnosti-progressii-9139/poniatie-chislovoi-posledovatelnosti-sposoby-zadaniia-posledovatelnostei-11943/re-267fbf41-3e8d-4528-a23c-bc835806a480
https://www.yaklass.ru/p/algebra/11-klass/proizvodnaia-primenenie-proizvodnoi-dlia-issledovaniia-funktcii-9147/vychislenie-proizvodnykh-pravila-differentcirovaniia-11224
https://www.yaklass.ru/p/algebra/11-klass/proizvodnaia-primenenie-proizvodnoi-dlia-issledovaniia-funktcii-9147/vychislenie-proizvodnykh-pravila-differentcirovaniia-11224
https://www.yaklass.ru/p/algebra/11-klass/proizvodnaia-primenenie-proizvodnoi-dlia-issledovaniia-funktcii-9147/vychislenie-proizvodnykh-pravila-differentcirovaniia-11224
https://www.yaklass.ru/p/algebra/11-klass/proizvodnaia-primenenie-proizvodnoi-dlia-issledovaniia-funktcii-9147/vychislenie-proizvodnykh-pravila-differentcirovaniia-11224
https://www.yaklass.ru/p/algebra/10-klass/deistvitelnye-chisla-9102/naturalnye-chisla-povtorenie-11259
https://www.yaklass.ru/p/algebra/10-klass/deistvitelnye-chisla-9102/naturalnye-chisla-povtorenie-11259
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252
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IIJIOCKOCTEN B

priamykh-priamoi-i-ploskosti-9253

MPOCTPAHCTBE.

[epnenaukynspaoct | 26 https://www.yaklass.ru/p/geometria/10-

b IPAMBIX U klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-

IIJIOCKOCTEN B i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048

IIPOCTPAHCTBE.

VYribl u paccrosiHus. | 16 https://www.yaklass.ru/p/geometria/10-
klass/perpendikuliarnost-v-prostranstve-10441/poniatie-
dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-
11035/re-4de04dbb-342f-49f2-b40c-9bf580ac4d37

MHOrorpaHHHKH. 7 https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-
prizma-piramida-obemy-mnogogrannikov-11037/poniatie-
mnogogrannika-prizma-9282
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-
prizma-piramida-obemy-mnogogrannikov-11037/elementy-
piramidy-vidy-piramid-9285

Bekrops! u 13 https://www.yaklass.ru/p/geometria/l11-klass/vektory-v-

KOOPJIMHATHI B prostranstve-deistviia-s-vektorami-9248/opredelenie-i-

IIPOCTPAHCTBE. fizicheskii-smysl-vektora-v-prostranstve-9286

JIBrokeHus. 5 https://www.yaklass.ru/p/geometria/11-
klass/priamougolnaia-sistema-koordinat-v-prostranstve-
metod-koordinat-10439/otobrazheniia-prostranstva-na-
sebia-vidy-dvizheniia-12444 /re-173fee54-d497-47c1-82e1-
e1a0a0d883e2

Pa3nea 3. 35

BepositHOCTB M

CTaTUCTHKA

DJIeMEeHTBI TEOPUH 3 https://www.yaklass.ru/p/algebra/11-klass/nachalnye-

rpagoB svedeniia-matematicheskoi-statistiki-9176/sluchainye-
velichiny-12001

Cuyuaiinbie 3 https://www.yaklass.ru/p/algebra/11-klass/nachalnye-

OIIBITHI, svedeniia-teorii-veroiatnostei-9277/slozhenie-veroiatnostei-

CIIy4aiiHbIE 12796

COOBITHS U

BCPOATHOCTHU

COOBITHI

Onepanun Haj 5 https://www.yaklass.ru/p/algebra/11-klass/nachalnye-

MHOYKECTBAMH U svedeniia-teorii-veroiatnostei-9277/slozhenie-veroiatnostei-

COOBITHSIMH. 12796

Croxxenne n

YMHOKCHHC

BEPOSITHOCTEH.

VYcmoBHas

BCPOATHOCTD.

Hes3aBucumele

COOBITHS

DIIeMEHTHI 3 https://www.yaklass.ru/p/algebra/11-klass/nachalnye-

KOMOHWHATOPHKH. svedeniia-kombinatoriki-9340/pravilo-summy-9342
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Cepun 5 https://www.yaklass.ru/p/algebra/11-klass/nachalnye-

ITOCIIEIOBATEIbHbI svedeniia-teorii-veroiatnostei-9277/statisticheskaia-

X HCIIBITAHMUIL. veroiatnost-9156

HcnbiTanus

bepnynnu.

CiyqaitHbii

BBIOOP U3

KOHEYHOM

COBOKYITHOCTH.

Cayuvaiinbie 10 https://www.yaklass.ru/p/algebra/11-klass/nachalnye-

BEJIMYMHBI U svedeniia-matematicheskoi-statistiki-9176/sluchainye-

pacripeeieHusl. velichiny-12001/re-41387191-fdcc-4e4b-ald6-
71851a94a3cf

O0o001eHue u 6 https://www.yaklass.ru/p/algebra/10-

CHCTEMaTH3aIIUs Klass/trigonometricheskie-uravneniia-9145/metody-

3HAHHH. ispolzuemye-dlia-resheniia-trigopnometricheskikh-uravnenii-
9134

11 kaace 280

Pa3nen 1. Anreopa | 140

U HavYajia

MaAaTEMATHYIECCKOI0

aHaJIu3a

HUccnenoBanue 24 https://www.yaklass.ru/p/algebra/11-klass/proizvodnaia-

byHKIMH C primenenie-proizvodnoi-dlia-issledovaniia-funktcii-

TIOMOIIIHIO 9147/vychislenie-proizvodnykh-pravila-differentcirovaniia-

MIPOU3BOHOM. 11224

[TepBooOpazHas u 12 https://www.yaklass.ru/p/algebra/11-klass/pervoobraznaia-

UHTETpaJ. neopredelennye-i-opredelennye-integraly-9151/vychislenie-
ploshchadei-s-pomoshchiu-integralov-9154

Tpuronomerpuuecku | 16 https://www.yaklass.ru/p/algebra/11-klass/grafiki-

¢ GyHKIMHU 1 UxX trigonometricheski-funktcii-7226004/periodichnost-

rpadukH. trigonometricheskikh-funktcii-chetnost-nechetnost-10786

Tpuronomerpudecku

€ HCPAaBCHCTBA.

HpparnroHanbsHbIe, 24 https://www.yaklass.ru/p/algebra/11-klass/logarifmy-

NoKa3aTesbHbIC U pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-

JorapupMHIECKUE resheniia-logarifmicheskikh-uravnenii-9168

HCPAaBCHCTBA.

KommnekcHbie 10 https://resh.edu.ru/subject/lesson/4115/conspect/149104/

qucia.

Hatypanbubie u 10 https://www.yaklass.ru/p/algebra/10-klass/deistvitelnye-

TeIIbIe YKCIIA. chisla-9102/naturalnye-chisla-povtorenie-11259

Cucremsl 12 https://www.yaklass.ru/p/algebra/11-klass/uravneniia-i-

palrOHAIBHBIX, neravenstva-9121/obshchie-metody-resheniia-uravnenii-

UPPAIMOHATILHBIX, 9119

MOKAa3aTeNbHBIX U https://www.yaklass.ru/p/algebra/11-klass/uravneniia-i-

Jorapu(GHMUUECKIX neravenstva-9121/obshchie-metody-resheniia-sistem-

YpaBHEHUH. uravnenii-9123
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3amauu ¢ 16 https://shkolkovo.net/catalog/zadachi s parametrom

rnapaMeTpamu.

[ToBTOpeHwue, 16 https://www.yaklass.ru/p/algebra/11-klass/uravneniia-i-

00061IEHKE, neravenstva-9121/obshchie-metody-resheniia-sistem-

CUCTEMATH3ALUS uravnenii-9123

3HAHUH.

Pa3nea 2. 105

I'eomerpusi

AHanmutryeckas 15 https://mipt.ru/education/chair/mathematics/upload/ff4/Umn

reOMETPHSL. ov-AnGeom-i-LinAl-arphOduocc9.pdf

[ToBTOpEHHE, 15 https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-

00001IeHHE U prostranstve-10435/elementy-tetraedra-i-parallelepipeda-

cHUCTEMATU3ALUS 11923/re-6923fa7f-ebf5-4dda-8130-2fc67af47a19

3HAHUH: CeUCHU,

pPacCTOSIHUS U YIJIBL. https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-
prostranstve-10435/elementy-tetraedra-i-parallelepipeda-
11923/re-d072b257-36d2-420d-bd78-e0f720102317

OO0BEMBI 17 https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-

MHOTOTPaHHHUKOB. prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-
obem-priamougolnogo-parallelepipeda-11331
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-
prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-
obem-priamoi-prizmy-7226010

Tena BpaieHusi. 24 https://www.yaklass.ru/p/geometria/11-klass/ploshchad-
poverkhnosti-tel-vrashcheniia-10442/elementy-tcilindra-
ploshchad-poverkhnosti-9260
https://www.yaklass.ru/p/geometria/11-klass/ploshchad-
poverkhnosti-tel-vrashcheniia-10442/elementy-tcilindra-
ploshchad-poverkhnosti-9260

ITnomaau 9 https://www.yaklass.ru/p/geometria/11-klass/nakhozhdenie-

TIOBEPXHOCTH 1 obemov-tel-10440/kak-naiti-obem-tcilindra-9284

00BEMBI KPYTIIBIX

TeJ. https://www.yaklass.ru/p/geometria/11-klass/nakhozhdenie-
obemov-tel-10440/kak-naiti-obem-konusa-9287

[ToBTOpEHME, 25 https://www.yaklass.ru/p/geometria/11-

000011IeHME, klass/priamougolnaia-sistema-koordinat-v-prostranstve-

CHCTEMATH3aIIH metod-koordinat-10439/abstcissa-ordinata-i-applikata-

3HaAHWI. tochki-prosteishie-zadachi-v-koordinatakh-9263

Pasznea 3. 35

BepositHOCTB M

CTAaTUCTHKA

[ToBTOpeHwue, 4 https://www.yaklass.ru/p/algebra/11-klass/nachalnye-

000011IeHME, svedeniia-teorii-veroiatnostei-9277/statisticheskaia-

CHCTEMATU3ALIHAS veroiatnost-9156

3HAHHUH.

3aK0H OOJIBIINX 5 https://www.yaklass.ru/p/algebra/11-klass/nachalnye-

YUCCII.

svedeniia-matematicheskoi-statistiki-9176/zakon-
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raspredeleniia-veroiatnostei-zakon-bolshikh-chisel-10288

DIeMEHTHI https://www.yaklass.ru/p/algebra/11-klass/nachalnye-
MaTEMaTHYECKOMI svedeniia-matematicheskoi-statistiki-9176/tcentralnye-
CTATUCTHUKH. tendentcii-12004/re-920b5218-b761-4769-9074-
4ee90f35f67f
HerpepbIBHbIC https://www.yaklass.ru/p/algebra/11-klass/nachalnye-
citydaifHbIe svedeniia-matematicheskoi-statistiki-9176/tcentralnye-
BEJIMYMHbI tendentcii-12004/re-920b5218-b761-4769-9074-
(pacmipenenenus), 4ee90f35f67f
II0Ka3aTCJIbHOC
U HOpMaJIbHOC
pacnpeneneHus
Pacnipesesncuue https://www.yaklass.ru/p/algebra/11-klass/nachalnye-
ITyaccona svedeniia-matematicheskoi-statistiki-9176/mery-razbrosa-

12005/re-b750fad7-c901-4358-a1f0-7e1b9e5eb8fc

CBsi3b MEXIY

https://www.yaklass.ru/p/algebra/11-klass/nachalnye-

CITy4aiHbIMU svedeniia-matematicheskoi-statistiki-9176/sluchainye-

BEJIUYUHAMU. velichiny-12001/re-2cebae8e-al3a-4384-a5bb-
b6ch6ed86c06

[ToBTOpEHue, https://www.yaklass.ru/p/algebra/11-klass/uravneniia-i-

0006uIeHNE, neravenstva-9121/obshchie-metody-resheniia-sistem-

CHCTEMATH3AIIH uravnenii-9123

3HAHUMU.
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