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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
o0OyueHus Mo 5 4acoB B HEJIENIO:
10 knacc — 175 yacos, 11 kmacc — 175 yacos.
KonnuecTBo KOHTPOJIBHBIX padoT:
10 ximacec —13, 11 xmacc —13.

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) KAHUE YYEBHOI'O IPEJIMETA «MATEMATHUKA»
10 xsacc (175 yacoB)

Pasznen 1. A.Hreﬁpa H HAYAJIa MATEMATHYICCKOI0 aHaJInu3a

Yucna v BoIYHCIEHHS

Parnmonaneheie yrcna. OOBIKHOBEHHBIE H IECITUYHBIC IPOOH, IPOIICHTHI, 0ECKOHEUHBIC TICPUOINICCKHE
npobu. Apudmernueckue omnepanud C palHOHATBHBIMUA YHCIAMH, TPeoOpa3OBaHUS UYHCIOBBIX
BbIpakeHUil. [IpumeHeHue npoOell W TPOIEHTOB ISl PEIICHUS MPHKIAIHBIX 337a4 W3 Pa3JIMYHBIX
OTpacjeil 3HaHUW U peabHOM KU3HHU.

JlelicTBUTENbHBIC YUCla. PalmoHaIbHBIE W MpPpAlMOHAJBbHBIC YHCcla. ApH(PMETHYECKHE OIEepaluu ¢
NeUCTBUTENbHBIME unclamMu. [IpuOmKEHHbIE BBIYUCIICHUS, TMpaBWIA  OKPYIJICHUS, MNPUKUIKA U
OLICHKA Pe3yJIbTaTa BEIYUCICHHIA.

Crenensb ¢ nenbsiM niokaszareneM. CtannaptHas popma 3arucH IeHCTBUTENBHOTO yKcha . Vicrons3oBanue
MOIXOASMICH (OPMBI 3allUCH JCHCTBUTEIBHBIX 4YHCET JUIS PEHICHHWS TPAKTUYECKUX 33734y |
MIPECTAaBICHUS JAHHBIX .

Apudmerndeckuii  KOpeHb  HATypalbHOW  creneHu .  JlelicTBUS ¢ apuMETUUSCKUMU KOPHIMH
HaTypaidbHOH creneHn. CHHYC, KOCHHYC M TaHI'€HC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
APKTaHTEHC YUCIIOBOT'O apryMEHTA.

YpaBHeHNsI 1 HEPABEHCTBA
ToxnaecTBa M TOXIECTBEHHbIE IPEOOpPa3OBaHUSA .
[Ipeobpa3oBaHre TPUTOHOMETPUUECKHUX BbhIpaskeHUN . OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYIIbI

VYpaBHeHHe, KOpeHb ypaBHeHUA. HepaBeHCTBO, pelieHue HepaBeHCTBa . MeToa HHTEpBAJIOB .

Pemenue nenbix 1 [poOHO pallMOHaNIbHBIX YPaBHEHUN U HEPABEHCTB .

PemeHne uppalMOHAIBHBIX YPaBHEHUNM W HEPaBEHCTB. PellleHHE TPUTOHOMETPUYECKUX
YpPaBHEHUU.

IIpuMeHeHrEe ypaBHEHMIM W HEPAaBEHCTB K pELICHHUIO MaTeMaTUYeCKUX 3aJad W 3aJad Hu3
pa3IMyYHbIX 00JacTel HAyKU U peasibHOM JKU3HH .

DyHKkuUH U rpaguKku

®OyHK1us, crocoObl 3ananust GyHkuy . I'padux Gyakun . BzaumHo oOpaTHbIe GYHKINY .

OO6nacTh ompeneieHuss U MHOXKECTBO 3HaueHuM ¢yHkuuu . Hymn ¢ynkumm . Ilpomexyrku
3HAKOIOCTOSHCTBA . YETHBIE U HEUETHBIE (PYHKINH .

Crenennas GyHKIUS C HATYpaJIbHBIM U IIEJIBbIM MOKa3areseM . E€ cBoiicTBa u rpaduk . CBoiicTBa 1
rpaduK KOpHS N-Oi CTETICHH .

TpuroHnomeTrpuyeckass OKpPYXHOCTb, ONpEIEIEHUE TPUTOHOMETPUUYECKUX (PYHKIMH UYHCIOBOTO
apryMeHrTa .

Hauajia MaTeMaTH4YeCKOro aHAJIN3a

IlTocnenoBaTeabHOCTH, CHOCOOBI 3aJaHMs MOCIEI0BATEILHOCTEMN .

MOHOTOHHBIE ITOCJIEAOBATEIHLHOCTH.

Apudmerndeckass ¥ reoMeTpudecKkas mporpeccu . beckoHewHO yObIBaromash reoMeTpudecKas
nporpeccusi . CymMma OeCKOHEUHO YOBIBAIOIIEH reomerpudeckor mporpeccuu . Dopmyna CIOKHBIX
MpoIeHTOB . Vcroap30Banmne MPOTPECCHy ISl pEIICHHUST peajibHbIX 3a/1a4 NPUKJIAHOI0 XapaKkTepa .

MHoxkecTBa M JTIOTHKA

MHoxecTBO, omnepauuu Haj MHOoXkecTBamH. Jlmarpammsl Olinepa—Benna. [lpumeHnenue
TEOPETUKO MHOXXECTBEHHOTO aIlllapaTa Uil ONMCAaHUs PeaIbHBIX MPOLECCOB U SBJICHHUU, NPU PEIICHUN
3a7a4 U3 APYrux y4eOHBIX MPEIMETOB .

Omnpenenenne, TeopeMa, CIEACTBHE, HOKA3aTEIBCTBO



Pa3nea 2. 'eomerpus

IIpsiMmble ¥ IOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE MOHATHUA CTepeoMeTpuH. Touka, mpsMas, IJIOCKOCTh, MNpocTpaHCTBO. IloHsTHE 00
AKCMOMAaTUYECKOM ITIOCTPOCHUH CTEPEOMETPHUM: AKCUOMBI CTEPEOMETPHUHU U CIIEACTBUS U3 HUX.

B3aumHOe pacrnonokeHue IHpsAMBIX B INIPOCTPAHCTBE:  IIEPECEKAIOIIMECS, MapajUIelIbHbIE U
cKpeuuBaromuecs npsmsele . [lapamuienbHOCTh NPSAMBIX U IUIOCKOCTEW B IIPOCTPAHCTBE: IapalIeiIbHbIC
IIPsIMBIE B IIPOCTPAHCTBE; NAPaUIEIbHOCTD TPEX MPSIMBIX; NApAJUIEIbHOCTD MPSIMOU U INIOCKOCTH . YTJIBI
C COHAIPABJICHHBIMA CTOPOHAMH; YIOJ MEXAYy HpsAMBIMU B mnpocrpaHcTBe . [lapamienbHOCTB
IUIOCKOCTEH: TMapajulelbHble IUIOCKOCTH; CBOWMCTBAa HNapajulelbHBIX Iulockocted . IIpocrelimmue
MPOCTPAHCTBEHHBIE (PUTYPHI HA MJIOCKOCTU: TETPAdIP, KyO, Mapajuieienumnea; MOCTPOSHHE CEUeHHH .
IlepnieHIUKYIAPHOCTD NPSMON U IJIOCKOCTHU: NEPIEHIUKYJISIPHBIE NPSMBIE B IPOCTPAHCTBE, NPSMBIC
[apaJuleIbHbIE U IEPHEHIUKYISPHBIE K IIOCKOCTH, IPHU3HAK NEPHCHAMKYJIIPHOCTH Ips- MOH U
IUIOCKOCTH, TEOpEMa O HMPSIMOW NEPIEHAUKYISAPHON INIOCKOCTH . YTIbl B IIPOCTPAHCTBE: YroJl MEXKIY
IIPSIMOM U INIOCKOCTBIO; ABYTPAHHBIM yroJl, JIMHEWHBIA Yrojl AByrpaHHoro yria . llepnenmukyisp u
HAKJIOHHBIE. PAaCCTOSIHUE OT TOYKM JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOW O IUIOCKOCTH, IPOEKLHs
¢burypsl Ha TUIOCKOCTH . [leprneHAMKYISIPHOCTh TUIOCKOCTEH: MPH3HAK NEePHEHIUKYISPHOCTH IBYX
iockocTell . Teopema o TpEX neprneHauKyIsapax .

MHOrorpaHHuKH

[loHsiTiE MHOrOrpaHHMKa, OCHOBHBIE JJIEMEHThl ~ MHOIOIDAHHUKA, BBIIYKJIbIE M HEBBITYKJIbIE
MHOTI'OI'pAaHHHMKH; pa3BEpTKa MHOrorpaHHuka . [Ipusma: n-yrosbHas npu3Ma; I'paHM W OCHOBAHHUS
IIPU3MBI; MpsMas U HAKJIIOHHAs IpU3Mbl; OOKOBasi M IMOJIHAs MTOBEPXHOCTh Mpu3Msbl . [lapannenenunen,
IpSMOYTOJIbHBIM Mapasienenunes U ero cpoiicTBa . [lupammpa: n-yronbHas nupamujia, I'paHd U
OCHOBAaHHE NHpPaMHIbI, OOKOBas W TOJHAs IOBEPXHOCTh INHUPAMHUIBI; NpPAaBWIbHASS W yCEUEHHAs
nupamMyzia . DJIEeMEeHThl IPU3Mbl U UpaMuibl . [IpaBuibHbIe MHOTOTPAaHHUKY: MOHATHE MPABUIIBHO- TO
MHOTOTpaHHMKA; [TpaBWIbHAS MPU3Ma U TpaBUJIbHAS MUpaMU- [1a; IpaBUIIbHAS TPEYroJibHAs MUpaMuia
U IpaBUWIbHBIA TeTpasap; kyO . [IpencTaBienne o npaBUIbHBIX MHOTOIPAHHHUKAX: OKTA3P, 10AEKadAp U
ukocadip . CeueHust NpU3Mbl U TUPAMUIBI .

CuMMeTpHsi B IIPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, IPSIMOM, IIOCKOCTH . OJIEMEHTHI
CUMMETpUU B IUpaMUJax, Napauiesenuneiax, IpaBuIbHbIX MHOTOIPAaHHUKAX .

Bbluucrnenue 537€eMEHTOB ~ MHOTOTPaHHHMKOB:  péOpa,  auaroHanu, yriasl . Ilmomans OoxoBoit
MTOBEPXHOCTH U MOJIHOM MOBEPXHOCTU MpsS- MO MPHU3MBI, IUIOIIAb OCHOBAaHUM, Teopema 0 OOKOBOM
MOBEPXHOCTU TpsAMON mnpusMbl . [lmomanes OOKOBOW MOBEPXHOCTH M TOBEPXHOCTH INPaBUIIbHON
MMpaMHJIbl, TEOpeMa O IuIoIaau yceu€HHoW nupamuiabl . [lonstue o0 o6béMe . OOBEM NMUpamuBbl,
IIPU3MBI .

ITonobuble Tema B mpocTpaHcTBe. COOTHONIEHHS MEXAY IUIOMIAJSIMU IOBEpPXHOCTEH, O0BEMaMu
MOJIOOHBIX TEN.

Paznen 3. BeposiTHOCTH M CTATHCTHKA

[IpencraBienure JaHHBIX C MOMOLIBI0 TaOmuI U guarpamm. Cpen- Hee apu(pMeTHUECKOoe, MeIuaHa,
HauOoJplllee M HaWMeEHbIlee 3HAueHHs, pa3Max, TUCIEPCHs U CTaHIapTHOE OTKJIOHEHHE YHCIIOBBIX
Ha0OpOB .

CryvaiiHple SKCIIEPUMEHTH! (OMBITHI) M CIIydaiiHble COOBITHS . DJeMeHTapHble COOBITUS (MCXOJBI) .
BeposiTHOCTB citydaiiHOTO cO- OBITHS . BIM30CTh YaCTOTHI U BEPOSITHOCTH COOBITUH . CydyailHble ONBITHI
C PpaBHOBO3MOXXHBIMH DJIEMEHTAapHbIMU COOBITUSIMH . BeposTHOCTM CcOOBITMHI B ONBITAX C
PaBHOBO3MOXKHBIMU ~ 3JIEMEHTapHbIMH  cOObITUsIMH. Omepanuu HajJ COOBITHSIMH: IEpeceueHue,
00beIMHEHNE, TPOTUBOIIONIOKHBIE COObITHS . J{narpammel Ditnepa . @opMyia ClI0XeHUS BEPOSITHOCTEH .
VYcioBHas BEPOSITHOCTh . Y MHOKEHHE BEpOSITHOCTEH . JlepeBo ciaydaiiHoro skcnepumenta . dopmyna
MOJTHOM BeposATHOCTH . HezaBucumMble cOOBITHS .

KomOunaropnoe mpaBuno ymHoxeHus. [lepectanoBkum u  daktopuan.  Yuciao coueraHuid
Tpeyronsauk Ilackans . ®opmyna 6uHoma HproToHa .

bunapuplii crmydaliHBId ONBIT (MCHBITAaHHWE), yClex M Heyaada. HesaBucumbie ucnbitTanus. Cepwust
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HE3aBUCUMBIX MCIIBITAHUM /10 TIepBOro ycnexa . Cepus He3aBUCUMBbIX UCTIBITAHUN bepHymn .
CnyuaitHas BennuuHa. Pacnpenenenue BeposiTHocTedl. [lmarpamma pacnpenenenus. Ilpumepsl
pacnpeziesieHui, B TOM 4HCiie, FEOMETPHUUEcKoe 1 OMHOMHAIIBHOE.

11 kuacce (175 yacoB)

Paznen 1. Anredpa u Hauaja MATEMATHYECKOT0 AHAJIN3A
Yucyia 1 BLIYUCTICHUS

Harypanbnblie u niensie uncina. [Ipu3Haku e1MMOCTH HEIbIX YU CElL.

Crenenp ¢ panMoHaIBHBIM MMoKa3ateseMm . CBolicTBa crenenu . Jlorapudwm uncna . JlecaTuanbie u
HaTypaJbHbIE JTOTapUPMBI .

YpaBHeHUs1 1 HEPABEHCTBA

[IpeoOpa3oBanue BbIpakeHUl, coaepxamux Jorapugmsl . IlpeoOpazoBaHue BBIpaKEHUI,
COJIepXKAIIMX CTEIEHU C PALMOHAIBHBIM II0KA3aTEJEM .

[Ipumepsl TpuUroHOMETpHUUYECKMX HepaBeHCTB. [lokasaTenbHble ypaBHEHUST M HEPABEHCTBA.
Jlorapudmudeckue ypaBHEHUs U HEPABEHCTBA .

Cucrembl JTMHEHHBIX ypaBHEHMIl. PenieHne NpUKIaIHBIX 3a/a4 C HOMOIIBIO CUCTEMBI JIMHEUHBIX
YpPaBHEHUU.

Cucrembl U COBOKYITHOCTH PallUOHAIbHBIX YPABHEHUN U HEPABEHCTB .

[IpumeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PELICHUI0 MAaTEMATUYECKHX 3aJad M 3a/1a4 U3
pa3IMyYHbIX 00JacTel HayKH U peallbHOM JKU3HH.

DYyHKUMH U TPaPUKHU

Oynkius.  Ilepuogmueckue Gyaxmum. [IpoMexyTKd MOHOTOHHOCTH (PYHKIMH. MaKCHUMyMBI U
MUHUMYMBbl (QyHKIUH. HanGombiiee n HauMeHblee 3HadYeHUE PYHKIIUU Ha IPOMEKYTKE.

Tpuronomerpuueckue (QpyHKIHH, MX CBOHCTBA M TpapuKu.

IToka3zarenbHast 1 jorapupmuueckas (QyHKIUH, UX CBOMCTBA U Ipa(UKH .

Hcnonb3oBanne TpadukoB (QYHKIHMA I PENICHUS YPAaBHEHHWH W JTMHEHHBIX CUCTEM .

Hcnonb3oBanue rpagukoB (QyHKIUI A UCCIEIOBaHMS IMPOLIECCOB U 3aBUCUMOCTEH, KOTOphIE
BO3HUKAIOT MPU PELICHUHN 3a/1a4 U3 IPYIUX YUeOHBIX MPEIMETOB U peaIbHON KU3HU.
Hayana maTeMaTH4eCKOro aHaju3a
HenpepriBable pyHKIMN . MeTOT MHTEPBAJIOB JUIsl pEIIEHUs He- PaBEHCTB .

[TpousBonHas GpyHkIuY . ['eomeTpuyeckuii 1 GU3NIECKUI CMBICT TIPOU3BOTHOM .

[IpousBonHbie 3neMeHTapHBIX (yHKUUN . POpMysabl  HAXOXKIEHUS MPOU3BOJHOW CYMMBI,
MPOU3BEACHUS M YACTHOTO (DYHKIMH .

[IpumeHeHne MpOU3BOJHOW K MCCIENOBaHUIO (DYHKIMNH HAa MOHO- TOHHOCTb U 3KCTPEMYMBbI
HaxoxxaeHne HarnOobIIero 1 HAMMEHbIIET0 3HaUYeHUs (PYHKIIMU Ha OTPE3KeE .

[IpuMeHeHne MPOU3BOAHON JUIsl HAXO0XKICHHSI HAWJTYYIIEro PEeIIeHNs B PUKIIAIHBIX 3a/1a4dax, st
OIpeJIeNIEHUs] CKOPOCTH Ipolecca, 3a1aHHOr0 (POpMYIION MK TpapUKOM .

[lepBoobOpaznas. Tabnuua nepBooOpa3HBIX .

WuTerpan, ero reoMeTpuueckuil U Qusnueckuil cMpica. Berumcnenue uHTerpana mo Qopmyie
Herorona—IJleitOnuna.

Paspnen 2. I'eomerpusn
Tesna Bpamenus

Hunuuapuyeckass  MOBEPXHOCTb,  OOpasyloliMe  LUJIMHAPUYECKOW  IMOBEPXHOCTH,  OCh
WIMHAPUYECKON moBepxHOCTH . LlunuHap: ocHoBaHMS M OOKOBasi OBEPXHOCTh, 00pa3yrolias U OCh;
iona b 60KOBOM M MOJTHON MOBEPXHOCTH .

Konnueckast moBepXHOCTb, 00pa3yroline KOHNYECKON MOBEPXHOCTH, OCh M BEpIINHA KOHUYECKON
noBepxHocTu . KoHyc: ocHOBaHWE W BeplinMHA, oOpasylomias W OCh; IUIONIAJb OOKOBOW W TOJHOW
MOBEPXHOCTH . Y CEUEHHBIN KOHYC: 00pa3yloliue M BBICOTA; OCHOBAHHUS U OOKOBAas MOBEPXHOCTH .

Chepa u map: ueHTp, paauyc, IuUaMeTp; IUIOLIaAb MOBEpXHOCTH cdepbl . Bzaumuoe
pacrioyioskeHue chepbl U IIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; Mmiomas chepsl .

N300paxeHnue Tea BpallleHUsl Ha TUIOCKOCTH . Pa3BépTka IWIMHIpA U KOHYCA .

KomOuHanmu ten BpameHus W MHOTOIPAaHHMKOB . MHOTOTpPaHHMK, OMMCAHHBIN OKOJIO Cepsl;
cdepa, BOUCaHHAsE B MHOTOTPaHHUK, HJIM TEJIO BPAIICHHUS .



[Tonsitue 06 06bEMe . OcHOBHBIE CBOMCTBA 00BEMOB Ten . Teopema 00 00BEME MPSIMOYTOIBLHOTO
napajuieNienumnena u cieacTBus u3 He€ . O0béM nunuHIpa, Konyca . O6sEM 1mapa u miomanb chepsr .

[Tono6uble Tena B npocTpaHcTBe . COOTHOMICHUS MEXAY IJIOMAAsIMH MOBEpXHOCTEH, 00BEMaMu
MOTI00HBIX TE .

Ceuenust nuiauHapa (mapauielbHO M MEPIEHIUKYISIPHO OCH), CeYeHHs KOoHyca (mapaienbHoe
OCHOBAHHIO U MPOXO/ISIIIEe Yepe3 BEPIINHY), CEUCHHUS 111apa .

BekTopbl M KOOPAUHATEI B IPOCTPAHCTBE

BekTtop Ha 1utockocTy M B mpocTpaHcTBe. CIIOKEHHE M BBIYMTAHME BEKTOPOB . Y MHOXKECHHE
BEKTOpa Ha u4ucio . PasnoxkeHwe Bek- TOpa IO TpEM HEKOMILIAHApHBIM Bekropam . IIpaBuio
napauienenunena . Pemenue 3anad, cBsI3aHHBIX C IPUMEHEHUEM IIPABUWJI IEUCTBUH C  BEKTOpaMH .
[IpsMoyronpHas cucreMa KOOpAUHAT B IpocTpaHcTse . KoopauHatel BekTopa . [Ipocreiimue 3axaun
B KO- OpAMHATAX . YToa Mexay BekTopamu . CKansipHOEe NIPOU3BEACHHUE BEKTOPOB . BbuncieHue yrios
MEXIYy NPAMBIMUA U INIOCKOCTAMH . KOOpAMHATHO BEKTOPHBIM METOJ IIPU PELIEHUU TI'E€OMETPUUYECKUX
3a1ad.

Pa3znen 3. BeposiITHOCTH M CTATHUCTUKA

UucnoBble XapaKTEPUCTUKM CIIy4alHBIX BEIWYMH: MaTeMaTU4YECKOE OXHUIAHME, AUCIEPCHS U
CTaHJAapTHOE OTKJIOHEHHE. [IpuMepsl MPUMEHEHHsS MATEMaTH4ECKOrO OXHMIAaHUA, B TOM 4HCIE B
3aJlayax M3 IOBCEAHEBHOM XU3HU. MaTtemaruueckoe oOXHJaHue OMHAPHOW Ciy4yailHOW BETMYMHBI
MatemaTuueckoe OKUIAaHUE CYMMBbI CIIy4alHBIX BEJIMYMH . MaTeMarnyeckoe OKUIAHWE U JTHUCIEPCHs
re€OMETPHUECKOT0 U OMHOMHAIBHOTO PACTIPE/ICICHUN .
3aKkoH OOJIBLIMX YUCEN U €r0 PoJib B HAyKe, IPUPOJIe U 0OLIeCTBE.
Br16opounbiii MeTOA HCCIeqOBaHUM.
[Ipumepsl HENpepbIBHBIX CllydalHbIX BelW4YuH . [IoHATHE O IUIOTHOCTH pacnpeaeneHus . 3anauu,
MIPUBOAIINE K HOPMAIIBHOMY pacIpeaeseHuIo . [IoHsITHe 0 HOpMaJIBHOM pacipeiesiCHUN .

2. INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITPEJIMETA
«MATEMATHUKA»
JIMYHOCTHBIE PE3VYJIBTATDBI

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MporpamMMmbl ydeOHoro mnpenmera «Marematuka»

XapaKTEePU3YIOTCA:
I'paxxnaHCcKO€ BOCIIMTaHUE:
c(OPMHUPOBAHHOCTBIO  TPAXKIAHCKOM MTO3ULIUH oOyyJaromerocst Kak aKTHUBHOTO H

OTBETCTBEHHOT'O YJIEHA POCCUMCKOTO OOIINECTBa, MPEICTABICHUEM O MAaTEeMaTHYECKUX OCHOBaX
(GYHKIIMOHUPOBAHUST PA3TUYHBIX CTPYKTYp, SIBICHUN, MPOLEAYp TpakJaHCKOTro OOIIecTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJEHCTBOBaTh C COLMAJIbHBIMU HHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIMUSIMHU U Ha- 3HAUCHUEM .

[TaTpuoTryeckoe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO POCCHICKON Tpa)KTaHCKOW HICHTUYHOCTH, YBOKEHUS K MPOILIOMY U
HaCTOSIHIeMy pOCCHfICKOfI MaTEMAaTuKH, ICHHOCTHBIM OTHOIIICHUEM K JOCTUXCHUAM
POCCHIICKUX MaTeéMa- TUKOB M POCCHUMCKOW MaTEMaTHYECKOM IIKOJbI, K UCIOJIb30BAHUIO ITHX
JTOCTYDKCHHUH B IPYTUX HAyKaxX, TEXHOJIOTHUAX, CPepax YKOHOMUKH .

JlyXOBHO-HPABCTBEHHOT'O BOCIUTAHUS:

OCO3HAHUEM JTYXOBHBIX [IECHHOCTEW POCCUUCKOTO HAPOa;

c(OpPMUPOBAHHOCTHIO HPABCTBEHHOT'O CO3HAHUS, JTUYECKOTO TMOBEACHHS, CBSI3aHHOTO C
HpaKTI/I‘—IeCKI/IM HpHMeHeHI/IeM )IOCTI/I)KGHI/II\/II HaYKI/I U ACATCIBbHOCTBIO y‘IéHOFO; OCO3HAaHUECM
JUYHOTO BKJIAJa B MO- CTPOEHUE YCTOMYUBOTO OYAYIIETO.

JcTeTHUEeCKOE BOCITUTAHHE:

ACTETUYECKUM OTHOUIEHHUEM K MHPY, BKIIIOYAsl SCTETUKY MaTeMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUH, PacCyXJACHUI; BOCIPUUMUYNUBOCTHIO K MAaTEMAaTHYECKUM aCTIEKTaM



Pa3JIMYHBIX BUJOB UCKYCCTBA.

®duU3n4eCcKoe BOCTIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHUS TPUMEHATh MaTEMaTHYECKUE 3HAHUS B UHTEpPECaxX 3JJ0pOBOTO U
0e3omacHOro o0pa3a JKHU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO (3I0pOBOE
NYMTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHATUN U OTABIXA, PETyJsApHas Gpu3nueckas akTHBHOCTD ),
(U3MYECKOTO  COBEPIICHCTBOBAaHWS, TPH  3aHATHSAX  CIOPTUBHO  O3JOPOBHTEIHHOU
JIeSITeIIbHOCTBIO .

TpynoBoe BocuTaHue:

TOTOBHOCTBIO K TpPYAy, OCO3HAaHWEM IICHHOCTH TPYAOTIOOUS, HWHTEPECOM K Pa3IUYHBIM
chepam npodeCCHOHATBLHON IeATETHHOCTH, CBA3aHHBIM C MAaTEMATHUKON U €€ MPUIIOKCHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOp Oyayiel mpodeccuu 1 peain30BbIBaTh COOCTBECHHBIC
JKU3HCHHBIC IIJIaHbl, TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTUYECKOMY OOpa30BaHUIO U
caM0OOpa30BaHMIO Ha MPOTSKEHUU BCEH JKU3HU, TOTOBHOCTHIO K AKTHUBHOMY YYacTHIO B
pPELIEHUH IPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAIIPABICHHOCTH .

DKOJIOTHYECKOE BOCITUTAHHE:

Cc()OPMUPOBAHHOCTBIO  IKOJIOTUYECKOM KYJIBTYphl, IMOHUMAHUEM BIUSHUS COIMATBHO
SKOHOMHUYECKHX IPOILIECCOB HAa COCTOSIHUE MPUPOJHOM M COLMAIBHOM Cpelibl, OCO3HAHUEM
MIO0ATLHOTO — XapakTepa  JKOJOTHYECKHX  MpoOJeM; OpUEHTAlel Ha MpUMEHEHUE
MaTeMaTHUYECKUX 3HAHUU ISl PELICHUS 3a/1a4 B 00JaCTH OKpYKaro- IIel Cpenbl, TUIaHUPOBAHUS
MOCTYIIKOB M OLIEHKH UX BO3MOKHBIX ITOCIEACTBHUM JJISI OKPYKAOUIEH CPEBI.

[leHHOCTH HAyYHOTO NTO3HAHMUSL:

c(hOPMHUPOBAHHOCTHIO MHPOBO33PCHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAyKH ¥ OOIIECTBEHHON MPAKTUKHU, TOHUMaHUEM MaTeMaTUYECKON HayKH Kak cepbl 4eT0BeUeCKOn
NEATEIIbHOCTH, 3TAnoB €€ pa3BUTUS W 3HAYMMOCTHU I PAa3BUTHS LMBWIM3ALMU; OBJIAJICHUEM
SI3bIKOM MaTE€MaTUKHU U MAaTEMaTUYECKOW KyJIbTYpOH Kak CPeACTBOM IO3HAHUSI MUPA; TOTOBHOCTHIO
OCYILECTBJIATH MPOEKTHYIO U UCCIIEIOBATENBCKYIO AEATEIbHOCTh MHINBUAYAJIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATHI

MeTtanpeMeTHbIE  pe3yJbTaTbl OCBOEHHsI IpOrpaMMbl  yd4eOHOTo  Ipe/MeTa
«MaremaTuka» XapaKTEepHU3yIOTCs OBJIaJICHUEM YHUBEPCAJIbHBIMU NO3HABATEIIbHBIMHU
JAEUCTBUSIMU, YHHUBEPCAIIbHBIMU KOMMYHHUKAaTHBHBIMH JAEUCTBUSIMH,
YHHUBEPCAIIBHBIMHU PETYJIATHBHBIMHU JICHCTBUSMH.

1) YHUBepcaJibHblE NO3HaBaTEJIbHbIE JICHCTBHUS, obecneunBaroT (popMUpPOBaAHUE
0a30BBIX KOTHUTHUBHBIX MPOIIECCOB OOyYaroImuxcsi (OCBOGHHUE METOJOB MO3HAHUS
OKpPYKaroIlIero MHpa; MNPHUMEHEHHE JIOTUYECKHUX, MCCIEI0OBATENbCKUX ONepalui,
YMEHHH padoTaTh ¢ HHPOpMAIIUCiT).

ba3oBbie mornveckue AeMCTBUS:

-BBIABIIATh U XapaKTEepPH30BaTh CYIIECTBEHHBIE MPU3HAKH MATEMATUYECKUX OOBEKTOB, MOHSITHIA,
OTHOIIEHUH MEXIy TOHATHSI- MH; (GOPMYIUPOBATH OINpPEACICHUsT TOHSATUH; YCTaHABIMBATH
CYLIECTBEHHBIH MPU3HAK KIacCU(PHUKAIIMN, OCHOBAaHHUS Ui OOOOIICHHS M CPaBHEHUS, KPUTEPHH
MPOBOJMMOIO aHAIN3a;

-BOCIIPUHUMATh, (HOpPMyIHUpOBaTh H  MPEOOPa3OBBIBATH CYXKACHHS: YTBEPAUTENbHBIE U
OTpHUIIATENIbHBIE, €IMHUYHBIE, YACTHBIE M OOIINE; YCIOBHEIE;

-BBIBIIAITh MaT€MaTHYeCKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3M U TPOTHBOpeuHsi B (hakTax,
JAHHBIX, HAOJIOJCHUSIX U YTBEPXKACHUSAX; MpeJjiaratb KpUTEPUU NJIsl BBISIBJICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUN;

-leNaTh BBIBOABI C UCIOJB30BAHWEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX W HWHIYKTHUBHBIX
YMO3aKJIIOU€HHU M, YMO3aKIJIFOUEHU 110 aHAJIOTUH;

-TIPOBOJIUTH CAMOCTOSITENIBHO JIOKA3aTeIbCTBA MAaTEMAaTHYECKUX YTBEPKICHUU (MpSMbIE M OT
MIPOTUBHOTO), BBICTPAWBATh apryMEHTAIMIO, MPUBOAUTH MPUMEPHI U KOHTP MPHUMEPHI; 0OOCHOBBIBATH
COOCTBEHHBIC CY)KJICHHSI ¥ BBIBO/IBI;

-BBIOMpATh crmoco0 perieHus y4eOHOUM 3anayu (CpaBHUBAaTh HECKOJIBKO BApUAHTOB PEIICHUS,
BbIOMpaTh HauboJiee MOAXOMASIIUN C YIETOM CAMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble nccienoBaTenbCKue qEUCTBUSA:



-MCIIOJIb30BaTh BOMPOCHI KaK MCCIIEJOBATEIbCKUA HMHCTPYMEHT IIO3HaHUA; (OpPMYJIHPOBaTh
BOIPOCHI, (GPUKCUPYIOIIUE TPOTUBOPEUNE, TPOOIEMy, YCTaHABINBATH HCKOMOE U JaHHOE, (POPMHPOBATH
TUIIOTE3Y, apryMEHTUPOBATh CBOO MO3UINI0, MHEHHE;

- IPOBOJUTH CaMOCTOSITEIbHO CIUIAHMPOBAHHBIA 3KCIEPUMEHT, HCCIEI0BAHUE [0 YCTAHOBIICHUIO
0COOEHHOCTEM MaTeMaTH4eCKOro OOBEKTa, SBJIECHHUS, IMPOLECCA, BBIABICHUIO 3aBHUCUMOCTEH MEXIy
00BEKTaMH, SIBICHUSIMH, IPOIIECCAMH;

-CaMOCTOSITENbHO (popMynupoBaTh O0OOOIIEHHS M BBIBOABI IO pe3yibTaTaM HPOBEAEHHOIO
HAOJIOACHNS, HWCCIICAOBAaHMS, OLIEHUBATh JOCTOBEPHOCTb IOJYYEHHBIX pE3YyJIbTaTOB, BBIBOJOB U
000011IeHMI;

-[IPOTHO3UPOBATH BO3MOYKHOE PA3BUTHE IPOLIECCA, @ TAKXKE BbI- JBUTATh IIPEIIIOJIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCIOBUSX.

PaGora c nuadopmarnmeii:

-BBIABJIAITh Je(PUUUTH MHPOPMALMHU, JaHHBIX, HEOOXOAMMBIX MJs OTBETa Ha BOIPOC U IS
pellIeHns 3a/1a4H;

-BBIOMpaTh MH(POPMALIUIO U3 UCTOUHUKOB PA3JIMYHBIX TUIIOB, aHAJIU3UPOBATh, CUCTEMAaTU3UPOBATh
Y MHTEPIIPETUPOBATH MH()OPMAIUIO PA3IMYHBIX BUJOB U (POPM IMPEICTABICHHUS;

-CTPYKTYpUpOBaTh HH(pOpPMALMIO, MPEACTABIATh €€ B Pa3IUYHBIX (OpMax, HIUIIOCTPUPOBATH
rpaduyecku;

-OLICHUBATh HaJI&KHOCTh HH(POPMALIUU TI0 CAMOCTOSTENILHO COPMYITUPOBAHHBIM KPUTEPUSIM.

2) VYHHUBepcalbHble KOMMYHUKAaTHUBHBIC JEHCTBHSA, 00ecneunBaioT C(HOPMUPOBAHHOCTD
COLIMAJIbHBIX HaBBIKOB 00YYaIOIINUXCSL.

Oobmenue:

- BOCIIPUHHUMAaThb U (OPMYJIHUPOBaTh CYXKJIEHHS B COOTBETCTBHU C YCJIOBUSMHU U LEISIMU
OO0IIeHus; CHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M NMHCBMEHHBIX TEKCTaXx,
JlaBaTh MOSCHEHMSI 10 X0y PEIICHUs 3a7a4l, KOMMEHTUPOBATh I10JIy4YEHHbIH pe3yJIbTar;

-B X0J1¢ 0OCYKJIEHHS 33/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKAaeMOi TeMBbI, TPOOIEMBI, peIaeMon
3aJjaud, BBICKA3bIBaTh WJEH, HAICJICHHbIE Ha IIOUCK PEIIEHUS; COMOCTaBISATh CBOU CYKICHHS C
CYXACHUSIMM JPYT'MX YYAaCTHHUKOB JHajiora, OOHAapyXHMBaTh pa3JIMYUE€ U CXOACTBO IO3MULIUI; B
KOPPEKTHOH Gopme (HopMyIHpoBaTh Pa3HOIIACHs, CBOU BO3PAKECHHUS;

-IPEACTaBIATh PE3yJbTaThl PEIICHUs 3a/Jayd, SKCIEpUMEHTa, MWCCIEA0BaHUs, MPOEKTa;
CaMOCTOSITENILHO BBIOMPaTh (JOpPMAT BBICTYIUIEHHUS C YYETOM 3ajay MPEe3eHTaluu U 0COOEHHOCTEeH ayau-
TOpPHH.

CoTpynHHYECTBO:

-IIOHUMATh ¥ UCIIOJIB30BATh MMPEUMYIIECTBA KOMAHIHOW ¥ HHIUBUAYAJLHOW PaOOTHI MIPH PEIICHUN
y4eOHBIX 3a/1a4; IPUHUMATh 1€JIb COBMECTHOM J€SITEIbHOCTH, TUNIAHUPOBATh OPTaHU3AIMI0 COBMECTHON
paboThl, pacnpenensiTe BHUIbl pabOT, JOrOBapUBAaThCs, OOCYXJaTh MPOLECC U PE3yiabTaT pabOThI;
0000111aTh MHEHHUS HECKOJIBKHUX JIOMEN;

-y4acTBOBATh B IPYNIOBLIX opMax paboThl (00CYkA€HUS, OOMEH MHEHMM, «MO3TOBbIE IITYPMbI»
U UHBIE); BBINOJHATH CBOI YacTh paOOThl U KOOPAMHUPOBATb CBOM JAEHCTBHS C APYTUMH YJEHAMHU
KOMaH/Ibl; OLIEHWBATh Ka4e€CTBO CBOErO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJCHCTBUA .

3) VYHuBepcanbHble PEryIsSTUBHBIE JEUCTBUA, 00ECIEUMBAIOT (POPMHUPOBAHUE CMBICIOBBIX
YCTQHOBOK M KU3HEHHBIX HABBIKOB JIMYHOCTH .

Camoopranu3zanus:

-COCTaBJIATh IJIaH, AITOPUTM PEIIeHHs 3a/1a4M, BEIOUPATh CIOCO0 peIIeHus ¢ Y4ETOM UMEIOIINXCS
PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTUPOBATh BapUAHTHI PEIIEHUMN C
y4€TOM HOBOW MH(pOPMALIUY .

CaMOKOHTpOIIB:

-BJIaIETh HaBbIKAMM TIO3HABATENIbHOW pe(IeKCHH KaK OCO3HAHUS COBEPILAEMBIX ACUCTBUM U
MBICIUTENBHBIX MPOLECCOB, UX PE3yNbTaTOB; BIJIAJETh CIIOCO0AMH CaMOIPOBEPKH, CAMOKOHTPOJIS
nporiecca 1 pe3ysbTara pelieHus: MaTeMaTHYecKol 3a1a4H;

-TIPEIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BOSHHKHYTH ITPH PEIICHUH 33/[a4i, BHOCUTh KOPPEKTHUBBI
B JIEATEJIbHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB, JAHHBIX, HAWJECHHBIX OIIMOOK, BBISIBICHHBIX
TPYIHOCTEN;

-OIICHUBATh COOTBETCTBUE PE3YNbTaTa IEIH M YCIOBHUSAM, OOBACHATh NPUYMHBI JOCTH)KCHUS WIN
HEIOCTHXKEHUS Pe3yJbTaTOB JESATENbHOCTH, HAXOIUTh OLIMOKY, AaBaTh OLEHKY NPHOOPETEHHOMY
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OTIBITY.

INPEJMETHBIE PE3YJIbTATbBI

TpeboBanust K NMPEIMETHBIM pe3yJabTaTaM OCBOCHHUS Kypca MaTeMaTHKHd Ha 0a30BOM ypOBHE
JOJKHBI OTPaXKaTh:

10 kaace
Yucna u BeIYMCICHUSA
OmnepupoBaTh MOHATHSAMU: pPALUOHATBHOE W JCHCTBUTEILHOE YUCIIO, OOBIKHOBEHHAS M JECATHYHAS
IpOOb, IPOIIEHTHI.
BeimonuATe apudmMeTrnyeckue Onepanud  C  palMoOHAIbHBIMHU M JEHCTBUTEILHBIMU YHCIAMH .
BbimonsaTe npubamkEHHbIE BBIYMCICHUS, UCIIONb3YS MPaBUIIa OKPYIJIEHUS, 1e1aTh IPUKUIKY U OLEHKY
pe3yJibTaTa BBIYMCICHUM .
OnepupoBaTh MOHATHUAMHU: CTENEHb C LEJIbIM IIOKa3aTeleM; CTaHJgapTHas Qopma  3alucu
JEWCTBUTENIFHOTO YHCIA, KOPEHb HATYpPaJIbHOW CTENEHH; HMCIIOJB30BaTh MOIXOAANIYI0 (HOpMy 3ammcu
JNEUCTBUTENBHBIX YMCEN JUIsl PpEIIeHUS MNPAaKTUYECKUX 3a]ad U Mpe/ICTaBlIeHUs JaHHbIX.
OmnepupoBarh MOHATUSMH: CHHYC, KOCHHYC W TaHT€HC IMPOW3BOJIBHOTO YIJa; HCHOJIB30BATH 3aIUChH
IIPOU3BOJIHOTO YIJIa uepe3 0OpaTHbIE TPUTOHOMETPpUYECKHE (DYHKIINH .
VYpaBHEHHUsI U HEPABEHCTBA
OnepupoBaTb  HOHATHSIMHU:  TOXAECTBO, YpPAaBHEHUE, HEPABEHCTBO; II€JI0€,  palMOHAIBHOE,
UppaLMOHATILHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPABHEHUE;
BbimonHATe npeoOpa3oBaHUs TPUTOHOMETPUYECKUX BBIPAKEHUH M pelIaTh TPUTOHOMETpUYECKHE
YpaBHEHHUS.
BbinmonHATe npeoOpa3zoBaHMs LIENBbIX, PALMOHANBHBIX M HMPPALMOHAIBHBIX BBIPAKEHUH M pelaTh
OCHOBHBIE TUIIBI IIEJIBIX, PALIMOHATBHBIX U HPPALMOHAIBHBIX YPABHEHUH 1 HEPABEHCTB.
[IpuMeHATh ypaBHEHMS M HEPABEHCTBA Ul PEUICHUs MaTeMaTHMUYeCKUX 3aad U 33734 U3 Pa3IMYHbIX
o0JacTeil HayKH U peaTbHOM KU3HH .
MogenupoBaTh peajbHble CUTYallMM Ha $3bIKE€ ainreOpbl, COCTaB- JIATh BBIPAKEHUS, YpPaBHEHMS,
HEpaBEHCTBA MO0 YCJIOBUIO 3aJa- YM, UCCIIE0BATh TOCTPOCHHBIE MOJENN C UCIOJIb30BaHUEM ammapara
anreOpsl.
OyHKIMH U TpaduKH
OnepupoBaTh NOHATHAMM: (PYHKIMS, CIIOCOOBI 3a1aHus (PYHKIIUH, 00JIACTh ONPEAETICHNUs U MHOXECTBO
3HaYeHUN QyHKIMH, TpadUK QYHKINH, B3aUMHO OOpaTHbIE PYHKIIUH.
OnepupoBaTh MOHATUAMHU: UYETHOCTh M HEYETHOCTh (QYHKUMH, HYIM (QYHKIUHM, TPOMEXKYTKU
3HAKOIIOCTOSIHCTBA .
Hcnonb3oBare rpaduku GyHKUMN JUIs peLIeHUs YpaBHEHUI .
Crpouth M yuTaTh rpaduKU JUHEHMHON (QYHKIMH, KBAaJPAaTUYHOW (YHKIMHU, CTENIEHHOW (YHKIUU C
LIEJIBIM MTOKa3aTesIeM.
Hcnonb3oBatk rpaduku GyHKIUN 175 MCCIEA0BaHUS MPOLECCOB M 3aBUCHMOCTEN MPH PEIleHUH 3a7ad
U3 JPYruxX Y4eOHBIX NPEIMETOB M peaJbHOW KHU3HH; BBIpaXKaTb (OPMYyJaMU 3aBUCUMOCTH MEXKAY
BEITMYMHAMU.
Hauana maTremMaTiueckoro aHajimza
OmnepupoBaTh MOHSATHIMHU: TOCIEOBATEIBHOCTD, apu(pMeTHIecKas U reOMeTpuIecKast IPOTPECCHH .
OnepupoBaTh MOHATUAMHU: OECKOHEYHO yOBIBaIOIasi T€OMETpUUECKasi MPOrpeccusi, CyMMa OECKOHEYHO
yObIBaloIell TeOMETPUUYECKON MPOTPECCU .
3amaBaTh MOCIIENOBATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.
Hcnonp30BaTh CBOWCTBA IOCJIENOBATEIbHOCTE U MPOrPEecCHil IJIs pelIeHMs] pealibHbIX 3ajad
MPUKIIAJHOTO XapaKTepa .

MHoXkecTBa U JIOTHKA

OnepupoBath MOHATHSIMH: MHOXECTBO, ONIE€pPAIK HaJl MHOXKECTBaMH.

Hcrnons30BaTh TEOPETUKO MHOXKECTBEHHBIN ammapar s ONUCAHUsS PEAIbHBIX IPOLECCOB U SBJICHUM,
MIpY PELICHUH 3a]a4 U3 IPYTUX y4eOHBIX MIPEIMETOB .

OnepupoBaTh NOHATUAMU: OIIPENEICHNUE, TEOPEMA, CIEICTBUE, 10KA3aTEIBCTBO



[IpenmeTHbIe pe3ynbTaThl MU3YYEHUS T€OMETPHUH Ha 0a30BOM YpOBHE OPHEHTHPOBAHBI Ha JOCTH)KCHUE
YPOBHSI MareMaTH4YeCKOW I'pPaMOTHOCTH, HEOOXOAMMOTO ISl YCHEIIHOTO PelIeHHs 33a/1a4 B pealbHOU
KM3HH U CO3JIaHHE YCIOBUU ISl HX OOIIEKYIbTYPHOTO PA3BUTHS .

OcBoenne yuebHoro kypca «l'eomeTrpusi» Ha 0a30BOM ypOBHE CPEAHEro OOIIero 00pa3oBaHUs JODKHO
o0ecreunBaTh JOCTHKEHHE CICAYIONINX MPEAMETHBIX 00pa30BaTeIbHBIX PE3ybTaTOB:

OmnepupoBarh MOHATHAMH: TOYKA, MpPsSMasi, MIOCKOCTb.

[TpuMeHSTh aKCHOMBI CTEPEOMETPHHU U CIICICTBUS M3 HUX MPH PEIICHUN T€OMETPUYCCKHX 3a/1aY .
OnepupoBaTh TNOHATHAMU: HAPAUICIBHOCTE W TEPHEHIUKYIIPHOCTh TPSMBIX U IUIOCKOCTEH.
KnaccudunupoBath B3auMHOE PACIONOKEHHE PSIMBIX M IDIOCKOCTEH B IIPOCTPAHCTBE .

OmnepupoBaTh NMOHATUSMH: JBYTPAHHBIA YTroJ, TPaHH IBYIPAaHHOIO yriia, pedpo ABYIPAaHHOIO YIJa;
JMHEWHBINA yroJ JBYTPaHHOTO yIJIa; TpajlyCHast Mepa JIBYTPAHHOTO yTJa .

OnepupoBarh MOHITHSIMH: MHOTOTPAaHHUK, BBIMYKJIBIA W HEBBITYKJIBIH MHOTOTPAHHUK, JJIEMEHTHI
MHOTOT'paHHHKA, TPABUIbHBIN MHOTOTPAHHUK .

Pacnio3HaBaTh  OCHOBHBIE  BHJbl ~MHOTOTPAHHUKOB  (IHMpamua; MpU3Ma, MPSIMOYTOJIbHBIN
napajuiesenume, Kyo).

KnaccupunupoBarh MHOTOTpaHHHMKH, BBIOMpash OCHOBaHMS IS KJIACCU(HUKAIMU (BBIIYKJIbIE U
HEBBINYKIIBIC MHOTOTPAaHHHWKH, IPAaBHJIbHBICE MHOTOTPAHHUKHU; TIPSMBbIE M HAKJIOHHBIC TPU3MBI,
napajuieenunebl).

OmnepupoBarh NOHATHAMHU: CEKYIasi TNIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBSCHITH MPUHITUITBI TIOCTPOCHUS CEYSHHIA, UCTIONIB3YSI METOI CIIC/IOB.

Ctpouth ce4eHHs] MHOTOTPAaHHUKOB METOJIOM CIIEJIOB, BBIMOJHATH (BBIHOCHBIC) IUIOCKHUE YEPTEKH M3
PHUCYHKOB ITPOCTBIX 00BEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHH3Y.

Pemrate 3a1aun Ha HAXOXJICHHE TE€OMETPHUECKUX BEJIMYUH IO 00pasliaM MM allTOPUTMaM, TIPUMCHSIS
M3BECTHBIC AHAINTHUYECKHE METOJbl TPU pEIICHHH CTAHJAPTHBIX MaTeMaTHYeCKHUX 3a- Jad Ha
BBIUUCIICHUE PACCTOSIHUN MEXy IByMs TOUKaMH, OT TOYKH JIO MPSIMOM, OT TOYKH JIO TNIOCKOCTH, MEXIY
CKPEUIMBAOIIUMHUCS MPSIMBIMH .

Pemrate 3aaun Ha HaXOXKIACHUE TE€OMETPHUECKUX BEIUYMH MO 0OpaslaM WIM alrOpuTMaM, MPUMEHSS
M3BECTHBIC AHAINTHUYECKHE METOJbl TPU pEIICHHH CTAHJAPTHBIX MAaTeMaTHYeCKHMX 3a- Jad Ha
BBIUUCIICHUE YIJIOB MEXIY CKpPCHIMBAIOLMIMMHUCS IMPSIMbI- MU, MEKIY MPSIMON M IUIOCKOCTBIO, MEKIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Breruncnsate 00bEMBI U MIJIOMIAAN TTOBEPXHOCTEH MHOTOTPAaHHUKOB (MTpH3Ma, MTUPAMU/IA) C TPUMEHEHHEM
dbopMyr; BBIYHCIATH COOTHOIICHUS MEXAY IUIOMIAIIMU TIOBEPXHOCTEH, OOBEMaMHU IOJTO0OHBIX
MHOTOTPaHHHUKOB .

OmnepupoBaTh MOHATHSIMU: CUMMETPHUSI B TIPOCTPAHCTBE; LEHTP, OCh M IUIOCKOCTh CUMMETPHH; LIEHTP,
OCh U MJIOCKOCTh CUMMETPHHU (PUTYPHI .

W3BnekaTh, TpeoOpa3oBbIBATH ¥  WHTEPHPETHPOBATH HMHPOPMALNKIO O  TPOCTPAHCTBEHHBIX
TreOMEeTPUUYECKUX PUTYpax, MPEACTaB- JICHHYIO Ha YepTekaxX U PUCYHKaX .

[TpumeHsTh TEOMETpHUYECKHE (aKThl IS PEHICHUS CTEPEOMETPHUYECKUX 3a/ad, IPEaIoiaratoniinx
HECKOJIBKO IIIaroB PeLIeHUs, €CTIU YCIOBUS MTPUMEHEHUS 3a/1aHbl B SBHOU (hopMe .

[TpuMeHsTh TpOCTEHIINE MPOTrpaMMHBIE CPEJCTBA M JJIEKTPOHHO KOMMYHHKAIIMOHHBIE CHCTEMBI MPH
pELIEHUH CTEPEOMETPUYECKHX 3a/1aY .

[TpuBoAMTH TIpEMEPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B TpH- pOJAe W KHU3HH, pACIIO3HABAThH
MIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B HCKYCCTBE .

[TpuMeHsATh TONMyYEeHHBIC 3HAHUS Ha TPAKTHKE: aHAJIM3UPOBATh pealbHbIE CUTYAllMd W TPHMEHSTH
M3yYeHHBbIE MOHATHUS B TpOIlecce MOMCKA pEIIeHUs MaTeMaTH4ecKdu cHopMyTupoBaHHON MpoOIEMBI,
MOJICIIMPOBATh pPEANbHbIC CHUTyallMd Ha S3bIKE TE€OMETPHUHU, HCCIENOBATh IOCTPOCHHBIE MOJEIH C
WCIOJIb30BAaHUEM TEeOMETPUYECKUX MOHSITHN W TEOpeM, ammapaTra aireOpbl; pemarbh MPaKTHYeCKue
3aJ]auu, CBS3aHHBIC C HAXOXKJICHUEM FeOMETPUICCKUX BEITUYNH.

[IpenMeTHble pe3ynbTaThl OCBOEHHUS Kypca «BeposTHOCTP M CTaTUCTUKA» OpPUEHTHUPOBAHBI Ha
JOCTH)KEHHE YPOBHS MaTeMaTHYECKOW TPaMOTHOCTH, HEOOXOJMMOTI0 Ul YCHEIIHOTO PELIeHUs 3a/1a4 U
po0JieM B peasibHOM KU3HU U CO3/1aHue YCIOBUM JUIS X OOIIEKYIbTYPHOI'O Pa3BUTHA .

OcBoenne yuyeOHOro kypca «BeposSTHOCTb M CTaTHCTHMKa» Ha 0a30BOM YpPOBHE CpEIHEro OOIero
o0Opa3oBaHMs JOJDKHO OOecreuyuBaTh JOCTHKEHHE CIEAYIOUIMX MPEeAMETHBIX 00pa30oBaTeIbHbBIX
pE3yJIbTaTOB:

YuraTh U CTPOUTH TAOJIUIBI U TUATPAMMBI .
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OnepupoBaTh MOHATUSAMU: cpeHee apudMeTHUecKoe, MeraHa, Hanboblllee, HauMEeHblIlee 3HaYeHUe,
pa3Max MacCHBa YMCJIOBBIX JAHHBIX .

OnepupoBaTh TMOHATHAMH: CIIyYalHBIH OSKCIIEPUMEHT (OIBIT) M CIIy4altHOE COOBITHE, JIEMEHTApHOE
cCOOBITHE (DJIIEMEHTApPHBIA HCXOJ]) CIIYYailHOTO OIBITa, HAXOAHWTh BEPOSTHOCTH B  ONBITaX C
PaBHOBO3MOXKHBIMU CITyYalHBIMH COOBITHSIMH, HAaXOJWUTh M CpPaBHUBAThb BEPOATHOCTH COOBITUN B
M3YYEHHBIX CITy4YalHbIX SKCIEPUMEHTAX .

Haxomute 1 dopMynupoBath COOBITHS: TNEpecedyeHre M OO0bEeIMHEHUE JAHHBIX COOBITHH, COOBITHE,
MIPOTUBOMOJIOKHOE JaHHOMY COOBITHIO; TIOJL30BAThCS JUarpaMMamMu Jiepa u GopMyrnon CIIoKEHHS
BEPOATHOCTEH MPH PElICHUH 3a]1aY .

OnepupoBarh MOHATUSMU: YCIOBHAs BEPOSTHOCTh, HE3aBUCHMBIC COOBITHS; HAXOIUTh BEPOSTHOCTH C
MTOMOIIBIO IPABHJIa YMHOKEHHUSI, C TIOMOIIIBIO JIepeBa CIy4altHOTO OMBITA .

[TpuMeHsITh KOMOMHATOPHOE TIPABHIIO YMHOKEHUS TIPU PEIICHUU 3a71ad .

OnepupoBarh MOHATUSAMU: UCIIBITAHUE, HE3aBUCUMbIE UCIIBITAHUS, CEPUSI UCTIBITAHUI, YCIIeX U Heyaua;
HaXOJUTh BEPOSATHOCTH COOBITUH B CEPUU HE3aBHCHUMBIX WCIBITAHWHA IO MEPBOrO YCIeXa; HaXOAWUTh
BEPOSITHOCTH COOBITHI B CepUM UCTIbITaHUN bepHymn .

OnepupoBarh MOHATHSMHU: CIydailHas BeJIWYMHA,  pacIpe/elieHUe BEpOSITHOCTEW, auarpamma
pacnpezeneHus .

11 kaacce

Ywucira ¥ BEIYUCICHUS

OnepupoBarh MOHATHSMHU: HATypajbHOE, LIEJIO€ YKCIIO; MCIOJIb30BaTh IMPU3HAKU ACIUMOCTH LEIbIX
YHUCEeJI, Pa3JI0KEHHUE YMCIIa Ha MPOCThIE MHOXKUTEIH JJIsl PEIICHHS 3a1aY .

OnepupoBaTh NOHATUEM: CTEIICHb C PAIMOHATIBLHBIM [TOKA3aTEJIEM .

OnepupoBath MOHATHAMHU: JIOTapU(PM YHCTIA, TECATUYHBIC H HATYpPAIbHBIC JIOTAPU(PMBI .

YpaBHEHUS U HEPABEHCTBA

[IpuMeHSITh CBOHCTBA CTEMEHW Ui TpeoOpa3oBaHUS BBIPAKCHHIA, ONEPUPOBATH TOHITHUSIMH:
MI0Ka3aTEIbHOE YPaBHEHHWE U HE- PABEHCTBO; PEIIATh OCHOBHBIC THUIIBI NOKA3aTEJIbHBIX YPaBHEHUU U
HEPaBEHCTB .

BremonusaTe mpeoOpa3oBaHUsS BBIPAKEHUU, COAEPXKALIUX JIOTa- PHUQMBI, ONEPUPOBATh MOHATHIMHU:
nmorapu(MHUECKOe YpaBHEHHE U HEPABEHCTBO; PEIIaTh OCHOBHBIE THIIBI JIOTAPU(PMHUUECKUX YpaBHEHUIA
1 HEPaBEHCTB .

Haxonuthb pemenust mpocTeUIInX TPUTOHOMETPUIECKUX HEPABEHCTB .

OnepupoBarh MOHATUSMH: CHUCTEMA JIMHEMHBIX YpaBHEHUN M €€ pelIeHUE; HMCIOJb30BaThb CHUCTEMY
JUHEWHBIX YpaBHEHUHN IS pEIICHUS MPAKTHUYECKUX 3aad .

Haxoautsb penieHust mpocTeUIINX CUCTEM U COBOKYITHOCTEN pallMOHAIbHBIX YPABHEHHI 1 HEPABEHCTB .
MopenupoBaTh peajdbHbIE CHUTyallMd Ha S3bIKE aJIreOpbl, COCTABJISATH BBIPAXKEHUS, YpaBHEHUS,
HEpPaBEHCTBA U CHUCTEMBI 10 YCJIOBHUIO 33Ja4M, UCCIIEIOBATh MOCTPOEHHBIE MOJEIN C UCIOJIb30BAHUEM
anmapara anreOpsl.

OyHKIMH U TpaduKu

OnepupoBaTh MOHATUSIMH: TIEpHOAUYECKas (DYHKIUS, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, TOYKH
sKcTpemyMa (hyHKIMHU, HauOobIllee U HauMEHbIIee 3HaYeHHs (YHKIIMN Ha TPOMEXKYTKE; HCIIOIb30BaTh
UX JUIsl McclieloBaHusl QYHKIUH, 3a1aHHON rpauKoM .

OnepupoBarth MOHATHIMH: TpapUKH TMOKa3aTeNbHOM, JIOrapu@MHUUECKO U TPUTOHOMETPUUYECKUX
byHKIMA; n300paxaTh UX Ha KOOPJAMHATHOW TUIOCKOCTH M HMCTIOJB30BaTh JJISl PEIICHUS YpaBHCHHHN U
HEPaBEHCTB .

N3o0pakaTh Ha KOOPAMHATHOW IIOCKOCTH TpadUKH JTUHEHHBIX YpaBHEHMM W HWCIIONIB30BaTh HMX IS
pelIeHUs] CUCTEMBI JINHEUHBIX YPABHEHUH .

Ucnonw3oBarh rTpaduku (QyHKIUNA I8  HWCCICTOBAHMS TPOIECCOB U 3aBUCUMOCTEH W3 JAPYTHUX
y4eOHBIX TUCIUTUINH .

Hauama MaTemMaTH4eCcKOro aHajimn3a

OnepupoBaTh TOHATUSMHU: HEMpepbIBHAS  (DyHKIUS; npou3BOJHAS (DYHKIMHU; HCIONIH30BAThH
TEOMETPUUYECKUM U (PU3NUECKUIN CMBICT MIPOU3BOTHOM TSI pEIICHUS 3a/1a4 .

HaxomuTh mpow3BOAHBIE 3JIEMEHTAPHBIX (DYHKIUH, BBIYUCIATH MPOU3BOJHBIC CYMMBI, MPOW3BEICHUS,
4acCTHOTO (hYHKIIHH .
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Hcnonb30BaTe NPOM3BOAHYIO Ul HCCIEAOBAaHUS (YHKIMHM HA MOHOTOHHOCTh M 3KCTPEMYMBI,
IPUMEHSTH PE3yIbTaThl UCCIEA0BAHUS K IIOCTPOCHUIO TPAPUKOB .

Hcnonb30BaTe NPOU3BOJHYIO Ul HaXOXKACHHs HAWIY4IIEro PEeLIeHHUs B MPHUKIAIHBIX, B TOM 4YHCIE
COLIMAJIbHO SKOHOMHUYECKHUX, 33]1a4aX .

OnepupoBaTh NOHATHSAMU: IEpPBOOOpa3Hasi M HHTErpaj; IMOHHU- MaTh F€OMETPUUECKUN U (pU3HUECKUit
CMBICJI UHTErpaJa .

HaxonuTte nepBooOpa3Hble 371€MEHTApHBIX (DYHKIMI; BBIUUCIATH MHTErpan mno ¢opmyne HproToHa—
JleiiOHuna .

Pemate npukiagHble 3a7add, B TOM YHUCIE COLMAIBHO 3KOHOMHU-YECKOTO U (PU3NYECKOIO Xapakrepa,
CpEICTBAaMHU MaTEMAaTUYECKOT0 aHAIN3A .

IIpenmeTHble pe3ynbTaThl U3Y4EHUS F€OMETPUM Ha 0a30BOM ypOBHE OPHEHTHUPOBAHbI HA JOCTH)KEHUE
YPOBHSI MaTeMaTH4YeCKOW I'pPaMOTHOCTH, HEOOXOAMMOTO JJisi YCHEIIHOTO PEIICHHs 33/Ja4 B pealbHOU
KHU3HU U CO3JaHME YCIOBUHM ISl UX OOLIEKYIbTYPHOIO pa3- BUTHS .

OcBoenne yuebHoro kypca «I'eomeTrpusi» Ha 0a30BOM ypOBHE CPEAHEro OOIIero 00pa3oBaHUs JODKHO
obecneynBaTh JOCTHKEHHE CIEIYIOUINX IPEAMETHBIX 00pa30BaTeIbHbIX Pe3yJIbTaTOB:

OnepupoBaTh  MOHATUSAMHU:  LWIMHIpPUYECKas  IIOBEPXHOCTb, 00pasylolye  LHIMHAPUYECKOU
MOBEPXHOCTHU; LWIMHJP; KOHHWYECKas MOBEPXHOCTb, 00pa3yrollne KOHHYECKOM MOBEPXHOCTH, KOHYC;
cepruueckas MOBEPXHOCTS .

Pacrnio3HaBath Tena BpaleHus (WIMHAP, KOHYC, cdepa u map) .

OOBSCHATH CHOCOOBI TONYYEHUS TN BPALICHUSA .

KnaccugunupoBars B3auMHOE pacnojiokeHue chepsl U IUIOCKOCTH .

OrnepupoBarh MOHATUSIMH: IIAPOBOI CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA CETMEHTA; MIAPOBOU CJIOM,
OCHOBAHHE ILIaPOBOTO CJIOs, BHICOTA IIAPOBOIO CJIOS; IIAPOBON CEKTOP .

Bbruncnsate 00bEMBI M IUIOIIAAN TTOBEPXHOCTEH TEJ BpAallleHUs, FTEOMETPUUYECKUX TEJ C MPUMEHEHUEM
dbopmyi .

OnepupoBaTh MOHSATHSIMH: MHOTOTPAaHHHK, BIIMCAHHBIA B cepy M ONMMCAHHBIA OKOIO cdepsl; chepa,
BIIMCaHHAsl B MHOI'OI'PaHHUK WJIM TEJIO BPAILCHHS .

BBIUUCIIATE COOTHOUICHUS MEXIY IUIOMAAIMU IOBEPXHOCTEH M 00bEMaMU OJOOHBIX TEII .
N300pakaTh u3ydyaembie GUIYphl OT PYKU U ¢ IPUMEHEHHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB .
BbInonHATE (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXY,
cOOKY, CHU3Y; CTPOUTh CEUCHMS TEJI BPALLICHHUS .

W3Bnekarb, UWHTEpHIpeTHpOBaTH M  [peoOpa3oBbIBaTh  MHGOPMALMIO O  MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (PUrypax, mpeaCcTaBICHHYIO Ha YepTeKaxX U PUCYHKAX .

OnepupoBath MOHATHEM BEKTOP B IPOCTPAHCTBE .

BbINONMHATE NEHCTBUS CIIOXKEHHSI BEKTOPOB, BBIUMTAHUS BEKTOPOB M YMHOXEHHS BEKTOpa Ha YHUCIIO,
OOBSACHATH, KAKUMHU CBOMCTBAMM OHHU O0JIaJAIOT .

[IpuMeHsITh TpPaBWIO NaApauICICIUIEAA .

OnepupoBaTh NOHATHUSMHU: JI€KapTOBBl KOOPAWHATHI B IPOCTPAHCTBE, BEKTOpP, MOAYJIb BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpa, YTOJ MEXAY BEKTOPAMH, CKaJsPHOE IPOU3BEICHHUE
BEKTOPOB, KOJUIMHEAPHbIE U KOMIIJIaHAPHBIE BEKTOPHI .

HaxomuTts cymMMy BEKTOPOB M IIPOM3BEIEHUE BEKTOpA HAa YHCIO, YIOJ MEXAY BEKTOpaMH, CKaJSIPHOE
MIPOM3BE/ICHUE, PACKIIAAbIBATh BEKTOP IO JIBYM HEKOJUIMHEAPHBIM BEKTOPAM .

3azaBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBON CUCTEME KOOPJAUHAT .

[IpumensTh reomeTpuyeckue QaxkThl A PEHIeHHs] CTEePEOMETPUUYECKUX 3aJad, MPeAroararmumx
HECKOJIbKO I1aroB PelIeHHs, €ClIM YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMme .

Pematsb npocreiinne reoMeTpuueckre 3a/1aql Ha IPUMEHEHHE BEKTOPHO KOOPAMHATHOIO METOJA .
Pemarp 3amaun Ha J0Ka3aTelbCTBO MAaTEMAaTHYECKMX OTHOLIEHUH M HAXOXJAECHHE T€OMETPUYECKUX
BEJIMYMH MO 00pasliaM WM aJropuTMaM, MPUMEHSsS W3BECTHBbIE METOJbl MPHU PEIICeHUU CTaHAAPTHBIX
MaTEeMaTHYECKUX 3a7ad .

[IpumensTh mpocTeiiine NporpaMMHbIE CPEACTBA M AJIEKTPOHHO KOMMYHHKAI[MOHHBIE CHUCTEMbI MpPU
PELIEHNN CTEPEOMETPUYECKHUX 3a/1aY .

[IpuBomuTe mHpHUMEpsl MaTEeMAaTHMUECKUX 3aKOHOMEpPHOCTEH B NPUPOJAE U IKU3HH, paACIO3HaBaTh
IIPOSIBJIEHUE 3aKOHOB I'€OMETPHUH B UCKYCCTBE .

[IpumeHsTh TOJMy4YEHHBbIE 3HAHMSI Ha MPAKTUKE: aHAJIW3UPOBaTh pPEajbHbIE CUTYyallUM U TPUMEHSTbH
M3yYCHHBIC TOHATHUS B TpOIECCe MOMCKA PEIICHUS MaTeMaTH4ecKd c(HopMyTupoBaHHON MpPOOIEMBI,
MOJICJINPOBaTh pEAlbHbIE CUTYyallud Ha S3bIKE T€OMETPUHU, HUCCIENOBaTh IOCTPOECHHBIE MOJEIH C

12



UCIOJIb30BAHUEM TE€OMETPUYECKUX MOHSITUH M TEOopeM, ammapara aire0pbl; pemarb MpaKTHYecKue

3aa4u, CBA3aHHBIC C HAXOKACHUCM I'COMCTPUYCCKUX BCIIMYUH .

CpaBHUBaTh BEPOSTHOCTH 3HAYEHUW CIy4allHOM BEJMYMHBI 1O PACHPEACIICHUIO WIM C MOMOUIBIO
JTUArpaMM .
OnepupoBaTh MOHITHEM MAaTEeMAaTUYECKOTO OXKHJIAHUSA;, NPUBOJUTH MPHUMEPHI, KaK MPUMEHSETCS
MATEMATHYCCKOC OXKHIAAHUC CJIy‘-IElﬁHOfI BCJIMYHUHBI HAXOJUTHh MATCMATUYCCKOC OKHUAAHHC M0 JaHHOMY
pacnpeesieHuIo .
NmeTh npencTaBiieHne 0 3aKOHE OOJIBIINX YHUCEN .

Hwmets mpencraBieHUE O HOPMAJIbHOM paclpeiesieHU! .

3. TEMATHYECKOE IINTAHUPOBAHHUE

Ne Paznen/rema KoandecTBoO JJIeKTPOHHBbIE Y4eOHO-
n/n 4acoB, MeTONYeCKHEe MaTepHaIbI
OTBOAUMBIX
Ha
O0CBOEHHE
TeMBI
10 xkaacc 175
Pa3nen 1. Anreopa u Hayaja 70
MAaTEeMAaTHYeCKOro aHaJIn3a
1 MHOeCTBa pallHOHAIBHBIX H 14 https://www.yaklass.ru/p/algebra/10-
JIEMCTBUTEIIBHBIX YUCEll. PanMoHaIbHEIE klass/deistvitelnye-chisla-
ypaBHEHUS U HEPABEHCTBA. 9102/ratcionalnye-chisla-povtorenie-
11250
2 | ®yskuuu u rpaduku. CreneHs ¢ nensim | 6 https://www.yaklass.ru/p/algebra/10-
MOKa3aTeJIeM. klass/stepeni-s-ratcionalnym-
pokazatelem-korni-stepennye-funktcii-
11016/poniatie-stepeni-s-ratcionalnym-
pokazatelem-svoistva-stepenei-11552
3 | Apudmernueckuii KOpeHs 1-0ii cTenenu. | 18 https://www.yaklass.ru/p/algebra/10-
HpparnmoHanbHble ypaBHEHHS 1 klass/stepeni-s-ratcionalnym-
HEPaBEHCTBA. pokazatelem-korni-stepennye-funktcii-
11016/svoistva-kornia-n-i-stepeni-
preobrazovanie-irratcionalnykh-
vyrazhenii-11531
4 | ®opMysBl TPUTOHOMETPUH. 22 https://www.yaklass.ru/p/algebra/10-
TpuroHoMeTpuYECcKie ypaBHEHHS. klass/trigonometricheskie-uravneniia-
9145/metody-ispolzuemye-dlia-
resheniia-trigonometricheskikh-
uravnenii-9134
5 [TocnenoBaTebHOCTH U MPOTPECCHH. 6 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
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[ToBTOpeHnue, 06001ICHNE,
CUCTEMaTH3alys 3HaHUH.

https://www.yaklass.ru/p/algebra/10-
klass/deistvitelnye-chisla-
9102/naturalnye-chisla-povtorenie-
11259

Pasznea 2. 'eomerpus

70

BBenenue B crepeoMeTpuro

10

https://www.yaklass.ru/p/geometria/10-
klass/osnovnye-poniatiia-stereometrii-
10438/aksiomy-stereometrii-i-ikh-
prosteishie-sledstviia-9252

HpHMBIC 1 INIOCKOCTH B ITPOCTPAHCTBE.

[TapamienbHOCTD IPSIMBIX U ITIOCKOCTEH.

12

https://www.yaklass.ru/p/geometria/10-
klass/parallelnost-v-prostranstve-
10435/opredelenie-i-svoistva-
parallelnosti-priamykh-priamoi-i-
ploskosti-9253

[leprieHAUKYIAPHOCTD MPSIMBIX U
IUIOCKOCTEH.

12

https://www.yaklass.ru/p/geometria/10-
klass/perpendikuliarnost-v-
prostranstve-10441/opredelenie-i-
svoistva-perpendikuliarnosti-priamoi-i-
ploskosti-12048

Yrabl MCKAY NPSAMBIMHA U INIOCKOCTAMMH.

10

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

MHoOrorpaHHuKkH.

10

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

OO0BbeMBI MHOTOT' PAHHUKOB.

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

[ToBTOpEHME: CeUEeHUSs, PACCTOSIHUS U
YTJIBI.

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

14
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10435/elementy-tetraedra-i-
parallelepipeda-11923/re-6923fa7f-
ebf5-4dda-8130-2fc67af47al9

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

Pa3nen 3. BepositHOCTB U cTaTucTKa | 35

[IpencraBieHre JaHHBIX U ONKcaTeabHas | 4 https://www.yaklass.ru/p/algebra/11-

CTaTHCTHKA. klass/nachalnye-svedeniia-
matematicheskoi-statistiki-
9176/sluchainye-velichiny-12001

CnyJaiiHbIC OIBITHI U CITydaiiHbIC 3 https://www.yaklass.ru/p/algebra/11-

COOBITHSI, OIBITHI C PABHOBO3MOYKHBIMHU klass/nachalnye-svedeniia-teorii-

3JIEMEHTAPHBIMH UCXOaMHU. veroiatnostei-9277/slozhenie-
veroiatnostei-12796

Onepanuu Hajl COOBITUSAMH, CJI0KECHUE 3 https://www.yaklass.ru/p/algebra/11-

BEPOSITHOCTEH. klass/nachalnye-svedeniia-teorii-
veroiatnostei-9277/slozhenie-
veroiatnostei-12796

VYciioBHast BEPOSATHOCTh, IEPEBO 6 https://www.yaklass.ru/p/algebra/11-

CITy4aifHOTO OIBITa, (hOPMYJIa MOTHON klass/nachalnye-svedeniia-teorii-

BEPOSITHOCTH U HE3aBUCHMOCTh COOBITHIA. veroiatnostei-9277/slozhenie-
veroiatnostei-12796

DneMeHThl KOMOMHATOPUKH. 4 https://www.yaklass.ru/p/algebra/11-
klass/nachalnye-svedeniia-
kombinatoriki-9340/pravilo-summy-
9342

Cepun 1ocjIe10BaTEIbHBIX UCTIHITAHUH. 3 https://www.yaklass.ru/p/algebra/11-
klass/nachalnye-svedeniia-teorii-
veroiatnostei-9277/statisticheskaia-
veroiatnost-9156

CnydJaiiHble BETHYHHBI U 6 https://www.yaklass.ru/p/algebra/11-

pacripeiesieHusl. klass/nachalnye-svedeniia-
matematicheskoi-statistiki-
9176/sluchainye-velichiny-12001/re-
41387191-fdcc-4e4b-ald6-
71851a94a3cf

O0o001IeHrEe U cucTEMAaTH3allMs 3HaHUK. | 6 https://www.vyaklass.ru/p/algebra/10-
klass/trigonometricheskie-uravneniia-
9145/metody-ispolzuemye-dlia-
resheniia-trigonometricheskikh-
uravnenii-9134

11 xmacc 175
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Pa3nes 1. Anredpa n Hayasa
MaTeMATHYeCKOro aHaJIM3a

105

Crerens ¢ palrOHAJIbHBIM ITOKA3aTCJICM.

[Toka3zarenbHas GyHKUHUS.
[Toka3arenbHble ypaBHEHHUS U
HEpPaBEHCTBA.

12

https://www.yaklass.ru/p/algebra/11-
klass/logarifmy-pokazatelnaia-i-
logarifmicheskaia-funktcii-
9160/metody-resheniia-pokazatelnykh-
uravnenii-10962

Jlorapudmuueckas QyHKIUS.
Jlorapupmuueckue ypaBHEHHS U
HEpPaBEHCTBA.

12

https://www.yaklass.ru/p/algebra/11-
klass/logarifmy-pokazatelnaia-i-
logarifmicheskaia-funktcii-
9160/metody-resheniia-
logarifmicheskikh-uravnenii-9168

Tpuronomerpuieckre GyHKIUU U UX
rpa¢uku. Tpuronomerpuueckue
HEPaBEHCTBA.

https://www.yaklass.ru/p/algebra/11-
klass/grafiki-trigonometricheski-
funktcii-7226004/periodichnost-
trigonometricheskikh-funktcii-
chetnost-nechetnost-10786

[IpounsBoaHas. [Ipumenenune
MIPOU3BOAHOM.

24

https://www.yaklass.ru/p/algebra/11-
klass/proizvodnaia-primenenie-
proizvodnoi-dlia-issledovaniia-
funktcii-9147/vychislenie-
proizvodnykh-pravila-
differentcirovaniia-11224

I/IHTel"paJ'I H €ro IpuMCHCHHUA.

https://www.yaklass.ru/p/algebra/11-
klass/pervoobraznaia-neopredelennye-
i-opredelennye-integraly-
9151/vychislenie-ploshchadei-s-
pomoshchiu-integralov-9154

CucreMbl ypaBHEHHH.

12

https://www.yaklass.ru/p/algebra/11-
klass/uravneniia-i-neravenstva-
9121/obshchie-metody-resheniia-
uravnenii-9119
https://www.yaklass.ru/p/algebra/11-
klass/uravneniia-i-neravenstva-
9121/obshchie-metody-resheniia-
sistem-uravnenii-9123

HarypanbeHble 1 1ienbie ynca.

https://www.yaklass.ru/p/algebra/10-
klass/deistvitelnye-chisla-
9102/naturalnye-chisla-povtorenie-
11259

[ToBTOpenue, 06001ICHNE,
CUCTeMAaTH3aIns 3HaHWH.

21

https://www.vyaklass.ru/p/algebra/11-
klass/uravneniia-i-neravenstva-
9121/obshchie-metody-resheniia-
sistem-uravnenii-9123

Pa3nea 2. 'eomerpus

35

Tena BpameHns.

12

https://www.yaklass.ru/p/geometria/11-
klass/ploshchad-poverkhnosti-tel-
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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

OO0OBEMBI TE.

https://www.yaklass.ru/p/geometria/11-
klass/nakhozhdenie-obemov-tel-
10440/kak-naiti-obem-tcilindra-9284

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

BekTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE.

10

https://www.yaklass.ru/p/geometria/11-
klass/vektory-v-prostranstve-deistviia-
s-vektorami-9248/opredelenie-i-
fizicheskii-smysl-vektora-v-
prostranstve-9286

[ToBTOpenue, 06001ICHNE,
cUCTEMAaTU3aIUs 3HAHWMN.

https://www.yaklass.ru/p/geometria/11-
klass/priamougolnaia-sistema-
koordinat-v-prostranstve-metod-
koordinat-10439/abstcissa-ordinata-i-
applikata-tochki-prosteishie-zadachi-v-
koordinatakh-9263

Pa3nen 3. BepoATHOCTD M CTATHCTHKA

[ToBTOpenue, o6odIIEHKE,
CHCTEMAaTH3alMs 3HAHUIA.

https://www.yaklass.ru/p/algebra/11-
klass/nachalnye-svedeniia-teorii-
veroiatnostei-9277/statisticheskaia-
veroiatnost-9156

MaremaTruecKoe OKUIaHUE CIYyYaiHON
BEJIUYUHEL.

https://www.yaklass.ru/p/algebra/11-
klass/nachalnye-svedeniia-
matematicheskoi-statistiki-
9176/tcentralnye-tendentcii-12004/re-
920b5218-h761-4769-9074-
4ee90f35f67f

Hucnepcus u cTaHAapTHOE OTKIIOHEHHE
CIIy4allHOM BEJIMYHHBI.

https://www.yaklass.ru/p/algebra/11-
klass/nachalnye-svedeniia-
matematicheskoi-statistiki-9176/mery-
razbrosa-12005/re-b750fad7-c901-
4358-a1f0-7e1b9e5eb8fc

3aK0H OONBIINX YHCEIL.

https://www.yaklass.ru/p/algebra/11-
klass/nachalnye-svedeniia-
matematicheskoi-statistiki-9176/zakon-
raspredeleniia-veroiatnostei-zakon-
bolshikh-chisel-10288

HenpepbiBHBIE ClTyyaliHbIE BETMYUHBI

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

17
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