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IlosicuuTenpHadg 3ammucKa.

Pabouas mnporpamma mnpeamera «MaTemaTHKa» COCTaBJI€HAa Ha OCHOBE
CJIEIYIOIIMX HOPMATUBHO-TIPABOBbIX IOKYMEHTOB:

o denepanbubiii 3akoH oT 29.12.2012 1. Ne 273-®3 «0O06 oOpa3zoBaHuU B
Poccuiickont @enepanumny;

e [lpuka3z Munnpocsemienuss ot 22.03.2021 r. Ne 115 «O0 yrBepxaeHUH
[lopsimka opraHu3alii W OCYIIECTBICHHS 00pa30BaTENbHON JESITEILHOCTH
10 OCHOBHBIM 001Ie00pa30BaTeNbHBIM IIpOrpaMMaM — 00pa30BaTEIbHBIM
nporpaMmMaM HavajabHOTO OO0IIEro, OCHOBHOTO OOIIETO W CPEIHEro OO0IIero
o0pa3oBaHUs;

e [lpukaz Munnpocsemenus ot 31.05.2021r. Ne 287 «O6 yTBepkaeHUU
(denepanbHOTO TOCYaPCTBEHHOTO 00Pa30BaTEIBLHOIO CTaHAapTa OCHOBHOTO
o01rero oOpa3oBaHUs»;

e [locTanoBneHue [JTaBHOrO TrOCYZapCTBEHHOTO CAHHUTApHOTO Bpaya PD ot
28.09.2020 r. Ne 28 «O06 ytBepxkaeHuu canutapusix npasui CII 2.4.3648-20
«CaHATAapHO-AMUIEMUOJIOTHYECKNE  TpeOOBaHHWSI K  OpPTraHHU3AIMSIM
BOCIIUTAHUS U OOYUEHHUsI, OTAbIXA M 03I0POBIICHUS IETEH U MOJIOJACIKU»Y,;

e [locranoBnenue [71aBHOro roOCyIapCTBEHHOTO CAaHUTApHOTO Bpaya PD ot
28.01.2021 r. N 2 «O0 yTBepxJIeHUH CaHUTApHBIX TpaBmwi U HopM CanlluH
1.2.3685-21 «['urmeHnyeckue HOPMATHBBI U TpeOOBaHHUS K OOECIEUEHUIO
O0e3zomacHocT W (WiH) O€3BpETHOCTH JJisg 4esloBeka (DaKTOpoB Cpeabl
OOHUTaHUAY;

o Ilpuka3z MunucrepctBa npocsemuienus PO ot 16 nosops 2022 1. Ne 993 «O6
yTBEpKJIEHUU (eaepanbHO 00pa3oBaTeIbHON MPOTPaMMBI  OCHOBHOTO
obmiero oOpa3oBaHUs»;

e OcHoBHas  oOmieoOpa3oBaTenbHAs  IporpaMMa  OCHOBHOTO  OOIIIETO
obpazoanus MbOY COIIINe3

e [lomoxenue o padoueii mporpamme MbBOY COILINe3

]_Ie.]'ll/l H3YYCHHUHA NMPEIMETA «MATEMATHKA)

¢ (opMHPOBaHUE IICHTPATHHBIX MATEMATUICCKUX MTOHATHN (YHCII0, BETMYWHA,
reoMeTpuyeckas Gurypa, mepeMeHHasi, BEpOSITHOCTh, DYHKIINs),
00eCTIIeYNBAONINX MPEEMCTBEHHOCTh U TIEPCIICKTUBHOCTh MaTEMATHIECKOTO
o0Opa3oBaHUs 00yUaIOIUXCS;

® TI0J[BEJICHUE OOYJAIOIIMXCS Ha IOCTYITHOM JUISl HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MAaTEMAaTHKU M OKPY’KAIOIIETO MUPa, TOHUMaHUE MaTeMAaTHKH
KaK 4acTH O0IIeH KyJIbTyphl YeJIOBEUCCTBA,

® DPa3BUTHE MHTEIUICKTYAIbHBIX U TBOPUYCCKHX CIIOCOOHOCTEH 00yJaroImuxcs,
MO3HABATEIbHOM aKTHBHOCTH, UCCIIEAOBATEILCKUX YMCHHUH, KPUTUIHOCTH
MBIIUICHHS, HTEPEca K U3YUYCHUIO MAaTEMAaTHKHY;
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e (opmupoBaHue (PyHKIIMOHATBHON MaTEMaTUYECKON TPaMOTHOCTH: YMEHHS
pacro3HaBaTh MATEMATUUYECKHUE ACIIEKTHI B PEAIbHBIX KU3HEHHBIX CUTYAIUAX
U MpU U3YYECHUU APYTUX y4EOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEN U
3aKOHOMEPHOCTEH, (popMynupoBaTh X Ha SI3bIKE MAaTEMAaTUKHU U CO3/1aBaTh
MaTE€MAaTUYECKNE MOJENH, IPUMEHITh OCBOCHHBIM MAaTeMaTUYECKHUM armapar
JUISL PELIEHUS NPAKTUKO-OPUEHTHPOBAHHBIX 3aJ1ad, WHTEPIPETUPOBATh M
OLICHUBATh MOJYYEHHBIE PE3YIIbTATHI.

MecTo y4eOHOro npeaMeTa «KMaTeMaTHKa» B y4eOHOM IIaHe

B coorBetrctBUN ¢ ®I'OC OO0 yuebHbie npeaMeTsl «MaTemMaTuKa» BXOJAT B
npeIMeTHYIO 00sacTh «MaTtemaTika u nH(GOpMaTHKa» U SBISIOTCS 00s3aTeIbHBIMU
npeJIMeTaMH Ha YPOBHE CpeHero o01ero o0pa3oBaHusl.

B 10-11 xnaccax yueOHbIl npenMeTr «MaremaTika» TpaaulMOHHO U3y4YaeTcs B
pamMKax cienyroumx yuyeoHsix KypcoB: B 10-11 kimaccax — KypcoB «Anrebpay,
«["eomeTpus», «BepoATHOCTb U CTATUCTHKAY.

Ha peanusanuto yuebHoro npeamera orezeHo 306 yacoB B 00s13aTeNbHON
4acTH y4eOHOTrO IJIaHa IIKOJIbI:

10 xmacc 11 xmacc
170 g 136 4

PabGouas mporpamma mo wmatematuke s 10 -11 kimaccoB cocraBiieHa B
cootBeTcTBUH ¢ PI'OC OOO.

10 xmacc: MaremaTuka: AnreOpa U Hadaia MaTeMaTHYECKOro aHamM3a. ba3oBsiii
ypoBeHb: yueOHuk/ A.I'. Mepansk, J[.A. Homuporckuii, B.b. [Tononckuii u ap.; mox
pen. B.E. ITogonbckoro . -5-e¢ u3a. — M. :Benrana-I"pad, 2020, — 368 c. : n.

11 xnacc: MaremaTtuka: AnreOpa 1 Hadajla MaTEMaTUYECKOTO aHalln3a: YICOHUK:
6a30BbIif ypoBens/ A.I'. Mep3msk, [I.A. Homuposckuii, B.b. [Tononckuii, M.C. Sxup
— M. :IlpocBemenue, 2021, — 288 c. : ui.

10 xmacc: Matematuka: ['eomeTpus: ba3oBbiii ypoBeHb: yueOHUK/ A.I'. Mep3isk,
J.A. Homuposckuii, B.b. ITononckwuii u np. — M. :Benrana-I'pad, 2020, — 208 c. : ui.

11 xnacc: Martemartuka: ['eomerpus: 11 kimacc: 6a30Bblid ypoBeHb: yueOHUK/ A.l .
Mep3znsk, JI.A. Homuposckuit, B.b. TTononckuit, M.C. Skup — M. :IIpocBemienue,
2021, — 207 c. : n.

BocnurarensHblil moTeHman npeaMera «MaremaTtukay peanus3yeTcs yepes:

® [PUBJICUCHUE BHUMAaHHUS 00yJarOUXCs K IEHHOCTHOMY aCIleKTy U3y4aeMbIX Ha
ypOKax MpEeaAMETOB, SBICHUW M COOBITHN, WHUIMHUPOBAHHE OOCYKICHUM,
BBICKA3bIBAHHMI CBOETO MHEHHUS, BRIPAOOTKH CBOETO JUYHOCTHOTO OTHOIIICHUS K
M3y4aeMbIM COOBITHSIM, SBJICHUSM, JTUIIAM;

® [PUMCHEHHE MHTEPAKTUBHBIX (hOPM yueOHOW pabOThl — HHTEIJICKTyaIbHBIX,
CTUMYJIMPYIOIIMX  [MO3HABATEJIbHYKD  MOTHBAlLlMIO, WIPOBBIX  METOJHUK,
JTUCKYCCHUM,  JAIOIIMX  BO3MOXHOCTh  IPUOOPECTH  OMBIT  BEICHUS



KOHCTPYKTHUBHOTO JIMaJiora; TPyHIOBOM padOThl, KOTOpas YYUT CTPOUTH
OTHOIIEHUS U JECTBOBATh B KOMaH/IE, CIOCOOCTBYET PAa3BUTHUIO KPUTUUYECKOTO
MBIIUICHHUS;

e noOyxaeHue o0yJaromuxcs co0II0/1aTh HOPMBI TTOBEICHHUS, MPaBUIa OOIIEHUS

CO  CBEpPCTHMKAMHM W  TMEJaroraM,  COOTBETCTBYIOIIME  YKIQay
oOmeoOpa3oBaTeIbHOM ~ OpraHu3allK,  YCTAHOBIEHHE U MOJACPKKY
no0poskenaTeIbHON aTMOC(EpHL;

® UHUIMHPOBAaHWE W  TOJJCPKKY  HCCIENOBATEILCKOH  JESATEIbHOCTH

O6y‘IaIOH_II/IXCSI, IIAHUPOBAHUC U BBINIOJIHCHUC WHAUBUAYAJIbHBIX U T'PYIIIOBBIX
ITPOCKTOB BOCIIHMTATEIbHOU HaIlPaBJICHHOCTH.

Onucanue OpraHm3alvi U COACPKaAaHUA OLICHUBAHUA

HpI/I OOCHUBAHUN  YUCHHUYCCKUX pa60T, BBIIIOJIHCHHBIX B  paMKax
TEMATUYICCKOI 0, IMCPHUOANYCCKOIO KOHTPOJIA H HpOMG)KYTOqHOﬁ aTTeCTaluu,
H€O6XO}II/IMO MPpUIACPKUBATHCA CJIGJIYI-OHIGﬁ IIKaJIbI IICPEBOJAA ITPOUCHTA IIPABUIIBHO
BBIITOJTHCHHBIX 3a21aH1/11?1 B OTMCTKY:

OTMmeTKa

[IpouieHT npaBUIBHO
BBITIOJIHEHHBIX 3a1aHUM
Ha 0a30BOM YpOBHE

[IponieHT mpaBUIIBHO
BBIIIOJIHCHHBIX 3aJaHUN
Ha YPOBHE BBILLIE

(BY) 6a3oBoro (Bb)
«5» 85-100% 65-100%
«4» 75-84% 50-100%
«3» 50-74% -

«2»

menee 50%

KoHTtpons ocymiecTBiseTcst yepe3 pasiudHbie GopMbl paboT:

¢ PaboTa B rpymmax — caMmoCTOsITeNIbHAS TOATOTOBKA Ha YPOKE U YCTHBIN OTBET
B TPYMI€ TIO OJHOMY W3 TPEIJIOKEHHBIX BOMPOCOB 0€3 OOBSICHEHHS YUWUTEINs,
KOJUIEKTUBHOE OLICHUBAHUE Pa0OThl KAXKIOTO yYACTHUKA TPYIIIIH;

e [IpakTueckas paboTa — U3yueHHE HOBOW TEMBI IOJ] PYKOBOJCTBOM YUHUTEIS
C OJHOBPEMEHHBIM BBITIOJIHEHHEM MPAKTUYECKUX 3aJlaHUi BCEM KJIACCOM TSt

3aKpCINICHUA MaTCpHrala,

L4 I[I/IKTaHTBI, CpPEC3bI, IMCBMCHHBIC KOHTPOJIbHBIC pa6OTI>I.

e [IpoekTHbIE PabOTHI.

[IpoMesxyTouHas arrecTanus MPOBOAUTCS B KOHIIE y4eOHOTO Troja B ¢opme
MMCEMEHHON KOHTPOJIBHOMN paOOTHI.



l. COILEPKAHUE YYEBHOI'O IPEJIMET

Auredpa

10 kiace

Yucjia ¥ BIYUCTCHUSA

Panronanbhbie uncna. OOBIKHOBEHHBIC U IECATUYHBIC IPOOH, TIPOLICHTHI,
OeCKOHEYHbIE IEpUOJUUYECcKue APoOou. ApupMeTHUecKe orepanuu C
palMoHaIbLHBIMU YUCIaMU, TPE0OPa30BaHUsI YHCIOBBIX BhipaxeHui. [I[pumMeHenue
IpoOeit 1 MPOLEHTOB ISl PEeIlieHUs MPUKIIAIHBIX 3a/1a4 U3 Pa3jIudHbIX OTpaciien
3HAHUU U PEaIbHOM KU3HH.

JlelicTBUTENbHBIC YKCa. PaliMoOHAIBHBIE U HPPALIMOHATIBHBIE YUCIIA.
ApudmeTndeckue onepaiuu ¢ AeHCTBUTEIbHBIMU unciaMu. [Ipubnmxénnbie
BBIYMCIICHUS, TPABUJIa OKPYTJICHMS], IPUKHJIKA U OLIEHKA pe3yJIbTaTa BIYUCICHUM.

Crernienb ¢ uenbiM nokaszareneMm. CtannaptHas Gopma 3anucu
JeNCTBUTENBHOrO yKcia. Mcnonp3oBanue moaxoasiieil opMbl 3amnucu
NENCTBUTENIBHBIX YUCEN ISl PEIICHUS TPAKTUYECKUX 3a]1a4 U IIPEACTaBICHUS
JIAHHBIX.

Apudmernyeckuii KOpeHb HATypaIbHOU cTeneHu. [lefcTBus ¢
apu(PpMETHIECKUMU KOPHSIMU HATYpaJIbHOM CTEeHH.

CuHycC, KOCUHYC M TAHT€HC YHUCIIOBOI'O apryMeHTa. APKCUHYC, apKKOCHHYC,
apKTaHI€HC YUCIJIOBOTO apryMeHTa.

YpaBHeHUs 1 HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHBIE MPE0OPA30BAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPKCHHUM. OcCHOBHBIE
TPUTOHOMETPUUYECKHE POPMYIIBI.

YpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pemieHre HepaBeHcTBa. MeTon
UHTEPBAJIOB.

Pemenue nenpix u 1poOHO-pallMOHATBHBIX YPABHEHHUN U HEPABEHCTB.

Pemenne nppanioHanbHbIX YPaBHEHUN U HEPABEHCTB.

Pemienne TpuroHOMeTpUUECKUX YPaBHEHU M.

[IpruMeHeHne ypaBHEHUN U HEPABEHCTB K PELICHUIO MAaTEMATHYECKUX 3a]1a4 U
3a/1a4 pa3JIMYHbIX 00JacTel HayKH U peaIbHOW KU3HHU.

DOyHKUUH U TPAaPUKH

OyHk1ms, cnocoOwl 3ananus Gyakuun. ['paduk ¢pynkiuu. Bzaumuo oopatHbie
byHKIHH.

OO6mactp ompeneneHUs ¥ MHOXKECTBO 3HaueHu# ¢yHkiuu. Hymu dyHKmmm.
[TpomexyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.

Crenennasi (yHKIMSI C HaTypaJlbHbIM U LEJbIM NOKa3aTeneM. E€ cBolicTBa u
rpaduk. ColicTBa 1 rpaduK KOPHS N-Oi CTEMEHHU.

TpuroHomeTrpruyeckass OKpPYKHOCTb, OIpPEICICHUE TPUTOHOMETPUUYECKUX
(GyHKIHI 4HCIIOBOTO apTryMEHTA.

Hayvayia MaTeMaTH4€CKOI0 aHAJIU3A

ITocieqoBaTEIILHOCTH, CIIOCOOBI 3aJJaHUs ITOCIe0BaTeIbHOCTEH. MOHOTOHHBIE
IIOCJIEA0BATENBHOCTH.



ApudmeTtndeckass U reoMeTpuueckas nmporpeccuu. beckoHeuHO YyObIBaroias
reomeTpuueckas nporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH TeOMETPUUYECKOM
nporpeccun. @opmysna CIOKHBIX MPOLEHTOB. Mcmonb3oBaHue mporpeccur ist
pELIEHUs PEAbHBIX 3aJa4 IIPUKJIIAJIHOTO XapaKTepa.

MHuoxkecTBa M JIOTHUKA

MHOJKECTBO, OIEpallii HaJl MHOXecTBamu. [[uarpammel Dilnepa-BenHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOTO ammapara s OIKWCAaHUS PEATbHbBIX
MIPOLIECCOB U SIBJICHUM, MPU PEIICHUU 33124 U3 JPYTUX YUEOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIeICTBUE, JOKA3ATEIbCTBO.

11 xaace

Yuciia ¥ BBIYUCTCHUSA

Harypanbnsie u uensie uyncina. [IpuzHaku 1eIMMOCTH LEJIbIX YUCE.

CreneHb ¢ palmoHalIbHBIM TTOKa3aTesneM. CBONCTBA CTETICHHU.

Jlorapudwm uncina. JlecssTuaHbIC U HaTYpaIbHbIE JOTapU(MBI.

YpaBHEHUS ¥ HEPABEHCTBA

[IpeobpazoBanue BeIpaKEHUM, COIEPKAIIUX JTOTapUPMBI.

[IpeoOpazoBanue BBIpaXCHUH, COACPKAIIMX CTENEHH C PAIMOHAIBHBIM
MIOKa3aTeNeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

Iloka3arenbHblE YpaBHEHHS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEeHHs] 1 HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHUW. PemieHrne NpUKIagHBIX 3aad C MOMOILBIO
CHUCTEMBI JINHEWHBIX YPAaBHECHUM.

CUCTEMBI U COBOKYITHOCTU PAllMOHAIIbHBIX YPABHEHUIN U HEPABEHCTB.

[IpuMeHeHue ypaBHEHUN, CUCTEM U HEPABEHCTB K PEUICHUIO MATEMATUYECKUX
3a/1a4 U 3a7a4 U3 Pa3IUIHBIX 00JIaCTeH HAYKU U PeaIbHOM KU3HH.

DOyHKUUH U TPaPUKH

Oynkrus. [lepuoanmaeckue ¢pynkiuu. [IpoMexxyTkn MOHOTOHHOCTH (DYHKITHH.
MakcumyMbl W MUHMMYMBI (GyHKnun. HawnOonbliee u HauMeHbIIEe 3HAYCHUE
(GYHKITUN HA TIPOMEKYTKE.

Tpuronomerpuieckue GyHKIMH, UX CBOMCTBA U TPadUKH.

[TokazarenbHas u norapupmMuydeckasi GyHKIIUU, UX CBONCTBA U TpaduKu.

Hcnonp3oBanue TrpadukoB (QYyHKIUNA I WCCICIOBAHUS TPOIECCOB U
3aBUCUMOCTEH, KOTOpbI€ BO3HHMKAIOT MPU PEIICHUHM 3aJad U3 JPYTUX Y4YEOHBIX
MPEIMETOB U PEATBHOM )KU3HMU.

Hayvayia MaTeMaTH4€CKOI0 aHAJIU3A

HenpepoiBubie GpyHkuu. Metoa HHTEPBAIOB ISl PEIICHUS] HEPABEHCTB.

[TpousBoanas Gyukmuu. ['eomerprudeckuii M GU3NIECKUN CMBICIT TPOU3BOTHOM.

[TpousBoiHbIE A1€MEHTAPHBIX (PYHKINH. DOPMYITbl HAXOXKACHUS MPOU3BOIHOM
CYMMBI, IPOU3BEICHUS U YACTHOTO (YHKIIUH.

[Ipumenenue NMpou3BOJHONM K UCCIEAOBAaHUIO (DYHKIMA HAa MOHOTOHHOCTU U
sKcTpeMyMbl. HaxoxaeHrve HamOOJIbIIero U HAaUMEHbIIETO 3HA4eHUS (PYHKIHMH Ha
OTpE3KeE.



[IpumMeHeHne TPOM3BOMHON Ui HAXOXKACHUS HAWIY4IIero pelieHus B
MPUKIAJAHBIX 3a7a4ax, A ONpPeeeHUs] CKOPOCTH MPOLECCa, 3aaHHOI0 (popmyoit
WK TpaduKOM.

[lepBooOpa3nas. Tabiuia nepBooOpa3HbIX.

Nuterpan, ero reometrpudeckuii cMbiciia. Beranciienre naTerpaia mno Gopmyse
Hrrorona Jleitonumna.

I'eomerpus

10 xaace

IIpsiMble ¥ MUIIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TOHATHS cTepeoMeTpuu. Touka, npsimasi, INOCKOCTh, TPOCTPAHCTBO.
[TonsiTe 00 aKCMOMATUYECKOM MOCTPOCHUU CTEPEOMETPUM: AKCHOMBI CTEPEOMETPUH
CJIEJICTBUS U3 HUX.

B3anmHOe pacnonokeHue TMpsAMBIX B MPOCTPAHCTBE: MEpEeCcEKaroIInecs,
napasuieabHbIE U CKpenuBaromuecs npsimMbie. [lapainenbHOCTh NPSIMBIX U TIOCKOCTE 1
B NPOCTPAHCTBE: MapajuielibHbIE MPSIMbIE B MPOCTPAHCTBE, MAPAIJIEIBHOCTh TPEX
NpsIMBIX, MAPAIEABHOCTh MPAMONM W IUIOCKOCTH. YTJIbl C COHAaNpPaBICHHBIMHU
CTOPOHAMH, Yroj MEXIY NPsSMBbIMU B MpocTpaHcTBe. [lapannenbHOCTh MIOCKOCTEM:
napajuielibHble TUIOCKOCTH, CBOWCTBA MapajuleNbHBIX IUlockocTed. IIpocreiimue
IPOCTPAaHCTBEHHbIE (GUTYphl Ha TUIOCKOCTU: TeTpajap, KyO, Napalieienurnen,
NOCTPOEHUE CEUCHHI.

[lepneHAUKYISPHOCTh OPSIMOM U IIOCKOCTH: MEPHEHAUKYISPHBIE MPSIMBIE B
IPOCTPAHCTBE, NMPSAMbBIE MapajuIeNIbHbIE U MEPIECHINKYIISIPHbIE K TUIOCKOCTH, MPU3HAK
MEPIEHINKYIAPHOCTH MIPSAMOU U TIJIOCKOCTH, TEOPEMA O MPSIMOW NMEPIEHAUKYIISIPHOU
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJI MEKIY MPSIMOU U TIOCKOCTBIO, IBYTPAHHBIN
YTOJI, IUHENHBIN YTOJl ABYTpaHHOrO yria. [lepnenauKynsp u HaKJIOHHbBIE: PACCTOSTHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSMOM J0 TIIOCKOCTH, TPOEKIHs GUTYpHI HA
I0CKOCTh. [leprneHIuKyIsIpHOCTD MIJIOCKOCTEN: TPU3HAK MEPIECHINKYIISIPHOCTH JIBYX
wiockocte. Teopema o TpE€X NEPHEHAUKYIIApaXx.

MHororpaHHMuKH

IToHATHE MHOTOTrpaHHKKA, OCHOBHBIE 3JIEMEHTHI MHOTOT'PAHHUKA, BBIITYKJIbIE U
HEBBINYKJIBIC MHOTOTPAaHHHMKH, pa3BEPTKa MHOrorpaHHuka. lIpusma: n-yrospHas
mpu3Ma, TpaHU U OCHOBAaHMS TPHU3MBI, TIpsSIMas ¥ HAKJIOHHAs TPU3MBI, OOKOBas U
MOJIHAs MOBEPXHOCTh NpU3Mbl. [lapannenenunesn, mpsMOyroJbHbIM MMapaJUICICIUIIE T
U ero cBoucrBa. [lupamuaa: n-yronpHas nmupaMuaa, rpaHd U OCHOBAaHUE NMUPAMUIBI,
OOKOBast ¥ MOJTHAS! TOBEPXHOCTh MUPAMHUIBI, TIPABHIIbHAS U YCCUEHHAS] TTUPAMHU/IA.

DOneMeHTbl MpU3Mbl U nUpamMuabl. [IpaBuibHbIE MHOTOrpaHHUKH: TOHSITHE
MPAaBWIBHOIO MHOIOTPAaHHWKA, IPaBWIbHAs NpU3Ma W MPaBUJIbHAS NHpaMHUAA,
MpaBUJIbHAS TPEYTOJIbHAS TUPaMUJIa U IPaBUIIbHBIN TeTpalap, KyO. [IpeacraBienue o
MPAaBUWIBHBIX MHOTOIPAaHHHUKAX: OKTa3Ip, ToAeKa’Ap U ukoca’ap. CeyeHus mpu3mMbl U
MMAPAMU/IBI.

CuMMmeTpusi B NOPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, IPSMOM,
IJIOCKOCTH. DJIEMEHThl CHMMETPUH B MUPaAMHUAAX, MapajieIeuneax, MpaBUiIbHbIX
MHOTOIPaHHUKAX.



Berunciienne 31eMeHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHanu, yrisl. [lnomansb
OOKOBOM MOBEPXHOCTM M TOJHOM TMOBEPXHOCTU MPSAMOM MNPU3MBI, IJIOLIAIb
OCHOBaHHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTU MpsAMOM mpu3Mebl. [lnomans 0okoBoM
IIOBEPXHOCTH W TOBEPXHOCTH MPABWIBHOM MNHPAaMHIBI, TEOpEMa O IUIOIIAAH
yceu€HHol nupamubl. [lonstre 06 o0béMe. OOBEM NUpaMuIbl, TPU3MBI.

[TogoOnubie Tena B mnpocTpaHcTBe. COOTHOLIGHHS] MEXAY TUIOMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEJl.

11 xaace

Tesa BpameHus

Hunuuapudeckasi MOBEPXHOCTh, 00Opa3ylolve IMIMHIPUIECKON MOBEPXHOCTH,
OCh HWJIUHAPUYECKON MOBEPXHOCTH. [IMmuHIp: OCHOBaHUS M OOKOBasi TOBEPXHOCTH,
o0Opa3yroias 1 0Ch, TIOIIA/Ib OOKOBOH U MOJTHON MOBEPXHOCTH.

Konnueckasi moBepXHOCTb, 00pa3yrolue KOHMYECKOM TOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOU MmoBepxHOCcTH. KOHYyC: OCHOBaHME M BeplnHa, oOpasyroias u
OCh, TUIONIA/Ib OOKOBOM M TIOJIHOW MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pasyromue u
BBICOTA, OCHOBaHUS U OOKOBAsi TOBEPXHOCT.

Chepa u map: UeHTp, paauycC, TUAMETP, IUIOMIAAL IOBEPXHOCTH CGheEphL.
B3zaumHoe pacnosnoxkeHue cdepbl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe,
II0IIAAhL CHEPHI.

N3006paxkenue Ten BpalieHus Ha MI0ckocTu. Pa3BépTka nMiauHApa U KOHyca.

KoMOunarmu Ten BpaiieHus ¥ MHOTOTPaHHUKOB. MHOTrOrpaHHUK, OMUCAHHBIN
okoJ10 cepsl, chepa, BUcaHHAST B MHOTOTPAHHUK, UJTH TEJIO BPAIICHHUS.

[Tonste 06 06bEMe. OcHOBHBIE CBOIcTBa 00BEMOB Ten. Teopema 06 00BEME
IPSIMOYTOJIBHOTO TMapaJijiesienuieaa u cieacTBus u3 He€. O0BEM MMWIMHIpA, KOHYyCA.
O06BEM mIapa 1 TIomaas Chepsl.

[lono6ubie Tenma B mpocTpaHcTBE. COOTHOLICHUS MEXAY IUIOMAIIMU
MMOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TEI.

Ceuennsa muuHapa (MapajuiedbHO U MEPHEHANKYISIPHO OCH), CEUEHHSI KOHYyca
(mapasnienbHOEe OCHOBAHUIO U MTPOXOSIIEE YEPE3 BEPIINHY), CEUCHHSI 1Iapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mimockocTu U B mpocTpaHcTBe. ClIOkKEHUE W BBIYMTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucliio. Pa3iokeHne BEKTOpa Mo TpEM HEKOMIUIAaHAPHBIM
BekTopaM. [IpaBuiio mapamienenunena. Pemienue 3anay, CBA3aHHBIX ¢ MPUMEHEHUEM
MpaBWJI IEUCTBUH ¢ BeKTOpaMu. [IpsmMoyrosbHas cucrema KOOpAUHAT B MPOCTPAHCTBE.
Koopaunatsl Bextopa. [IpocTerimue 3a1aun B KOOpAUHATAX. YTOJI MEXIY BEKTOPAMM.
CkansipHOoe MpPOU3BEJICHUE BEKTOPOB. BBIYMCIIEHHE YIJIOB MEXIYy NPSIMBIMH U
mIockocTsIMU. KoopAMHATHO-BEKTOPHBIA METO/I TPU PEIICHUU T€OMETPUUECKUX 3a/1a4.

BepOﬂTHOCTb H CTATHCTHKA



10 KVIACC

[IpencraBnenne JaHHBIX C M[OMOLIBIO Tabmuu U guarpamMm. Cpennee
apudmeTnueckoe, MeIlnaHa, HauOobllIee U HAMMEHbBIIIEe 3HAUECHHUs, pa3Max, TUCIepCHs
U CTaHJIaPTHOE OTKJIOHEHHE YUCIIOBBIX HAOOPOB.

CrnyyaliHple 3KCIIEpUMEHTHI (ONBITHI) U CIy4yalHbIE COOBITUS. DIeMEHTapHbIE
coObITusl (MCXozbl). BeposiTHOCTH ciydailHOro coObITHUS. bBIHM30CTh 4YaCTOTHI U
BEPOATHOCTH cOObITHI. Ciy4ailHble OIBITHI C PaBHOBO3MOKHBIMU 3JI€MEHTAPHBIMU
coOBITUSIMU. BeposiTHOCTH COOBITUI B OMbBITaAX C PABHOBO3MOXKHBIMHU 3JI€MEHTAPHBIMU
COOBITHSIMH.

Onepauuu Haja COOBITUAMM: NEpeceyeHue, OObeIUHEHUE, MPOTHUBOIOIOKHBIE
coObITHs. Jlnarpammsl Diinepa. @opmyra cloKeHUs BEPOITHOCTEH.

VYciioBHAasE BEPOSATHOCTb. YMHOXEHHE BEPOATHOCTEH. JlepeBo CiydaiiHOro
skcriepuMenTa. @opmysa NoaHoU BeposTHOCTH. HezaBrcuMble cOOBITHSI.

Kom6unatopHoe mpaBmwio ymHoxenus. IlepecranoBku u ¢dakropuan. Yucno
couetanuil. Tpeyronsauk Ilackans. ®opmyna 6uHoMa HetoToHa.

bunapHblii ciiydaiiHbI ONBIT (MCIIBITAHUE), ycleX W Heyaada. HeszaBucumbie
ucnbiTanus. Cepyrsi HE3aBUCUMBIX UCIIBITAHU A0 nepBoro ycnexa. Cepust He3aBUCUMBIX
UCIIBITAHUU bepHyIuIn.

Cnyuaiinass ~ BenuuuHa.  Pacnpenenenue — BeposiTHocTed.  Jlmarpamma
pacnipenenienus. llpumepsl pacrpenelieHuid, B TOM 4YHUCJE, TE€OMETPUYECKOE U
OMHOMHUATBHOE.

11 KUIIACC

UucnoBble XapaKTEPUCTUKU CIIYyYallHbIX BEJIMYMH: MATEMAaTUUYECKOE OKHJIaHUE,
IUCIIEPCUs] U CTaHAAPTHOE OTKJIOHEHHue. IIpumepsl MpUMEHEHHsT MaTeMaTH4eCKOTro
OKHMJIaHHs, B TOM YHCIIE€ B 3a/layaX M3 IOBCEIHEBHOW XW3HU. MareMaTuyeckoe
OXKHMJIaHWE OWHAPHOW CIIy4yalHOW BeNMMUYMHBI. MaTeMaTH4ecKoe OXKHIIAaHUE CYMMBI
CIIy4alHbIX BEJIMYMH. MaTeMaTHuecKoe OXKUIAHUE U JUCIIEPCUSI TEOMETPUUYECKOTO U
OMHOMHUATBHOTO pacTpeaeNICHUM.

3aKoH OOJBIITNX YHCEI U €T0 POJIb B HAYKE, MPUPOE U 001mecTBe. BriOopouHbIit
METO/I UCCIICAOBAaHHMIA.

[IpuMepsl HENpEephIBHBIX CIIy4aWHbIX BeJWYMH. [IOHSATME O IIOTHOCTH
pacrpenesieHus. 3aauu, NPUBOASIINE K HOpMallbHOMY pacnpeneneHuto. [lonstue o
HOPMAaJIbHOM PacCIpeCICHUH.

Il. TINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA YYEBHOI'O
HHPEIMETA

B pe3ynbraTe wu3yuenuss «MartemaTUKU» Ha YPOBHE CpEIHEro OOIIEro
oOpa3zoBaHus y oOyuwaroiierocsi OynyT c(opMHUpOBaHbl CHEAYIONIME JHMYHOCTHBIC
pe3yJIbTaTHI:

I'paxxpaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh T'PAXKIAHCKON MO3UIIMK O0y4YarolIerocsi Kak akTUBHOTO U
OTBETCTBEHHOT'O 4JI€HA POCCUUCKOr0O OOIIECTBA, MPEJICTABICHUE O MATEMaTUYECKUX



OCHOBax (PYHKIMOHHUPOBAHUS  PA3IUYHBIX CTPYKTYp, SBICHUH, MPOUETYP
IPaXKIaHCKOTO 00111ecTBa (BBIOOPHI, OIIPOCHI U APYTOE), YMEHUE B3aUMOICHCTBOBATH C
COIMATIbHBIMU MHCTUTYTAMH B COOTBETCTBUH C UX (PYHKIUSIMU U Ha3HAUCHUEM,;

IMaTpUOTHYECKOTr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKON TPaKJaHCKON HIEHTUYHOCTH, YBaXKEHHS K
MPONUIOMY M HACTOSIIEMY POCCHUMCKOW MATEMATHKH, LIEHHOCTHOE OTHOIIEHUE K
JOCTHKEHUSIM POCCUHMCKUX MATEMaTUKOB M POCCUMCKOM MATEMATUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE HJTUX JOCTH)KEHUW B JPYrUX HayKax, TEXHOJOrusx, cdepax
SKOHOMUKU;

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapoja, chOpMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHMS, 3THUYECKOTO IOBEACHHUSA, CBA3AHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTHXKCHUM HAYKU U JEATEIbHOCThIO YUYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJIa B IOCTPOEHUE YCTONIMBOTO OYAYIIETO;

ICTEeTUYECKOr0 BOCTIMTAHMS:

ACTETHUYECKOE OTHOLICHHE K MHPY, BKJIOYas ACTETHUKY MATEeMaTHUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1ay, PEIICHHM, PacCyXICHUH, BOCIPUUMYHBOCTh K
MAaTeMaTUYECKUM acCIlleKTaM Pa3InuHbIX BUJOB UCKYCCTBA;

DuU3NYeCKOro BOCIIMTAHMSA:

c(hOpMHUPOBAHHOCTh YMEHUS MIPUMEHSATh MaTEMAaTUUECKUE 3HAHUS B MHTEpECaX
3I0pOBOTO U 0€30MacHOro 00pas3a »KU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0pOBbIO (30pPOBOE THUTaHWE, COATAHCUPOBAHHBIM PEXHUM 3aHATHA M OTIbIXa,
peryimsipHas (u3uvecKass AaKTUBHOCTh), (PU3MYECKOe COBEPIICHCTBOBAHUE TIPH
3aHATUAX CIIOPTUBHO-03/I0POBUTENBHOMN A€ATEIbHOCTHIO;

TpynoBoro BocnuTaHus:

TOTOBHOCTbH K TPY/ly, OCO3HAHUE IIEHHOCTHU TPYAOIIO0MS, MHTEPEC K PA3TUIHBIM
chepam mnpodeccUOHANBHONU JESATENBHOCTH, CBS3aHHBIM C MaTEMaTUKOW H €
IPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOP Oyaymied mpodeccuu u
peann30BBIBAaTh COOCTBEHHBIC KWU3HEHHBIE IUIAHBI, TOTOBHOCTh U CIOCOOHOCTH K
MaTeMaTHYeCcKOMYy OOpa30BaHUIO M CaMOOOPa30BAHUIO HA MPOTSHKEHUH BCEH KU3HH,
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIIEHUU MPAKTUYECKUX 33]]a4 MaTEMaTUYECKOM
HaIpaBJICHHOCTH;

IKOJIOrH4eCKOro BOCIIUTAHUS:

chOpPMHPOBAHHOCTh  JKOJOTHYECKON  KYJIbTYpbl, TOHHUMAHUE  BIUSHUS
COLMAIIBHO-3KOHOMHMYECKUX ITPOLECCOB HA COCTOSHUE NPUPOJHOM W COLUMAIBHOMN
Cpe/bl, OCO3HAHHE TJI00ATBHOTO XapaKTepa FKOJIOTUUECKUX MPOOIeM, OpUEHTAIUS Ha
MPUMEHEHUE MAaTEeMAaTHUECKUX 3HAHWN JJI PEIICHHsI 3a/1a4 B 00JIaCTH OKpPYXKaFOIIeH
cpeibl, IJIAHUPOBAHHE TOCTYNKOB W OLEHKH HX BO3MOXKHBIX MOCJIEACTBUNA st
OKPY’KAIOIIEH CPEbI;

IleHHOCTH HAYYHOIO MO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKHU, MOHUMAHUE MAaTEeMaTUUYECKOU
HayKH Kak c(epbl 4eJIOBEUECKOU JesTeIbHOCTH, ATANOB €€ Pa3BUTUA U 3HAYNMOCTH
JUISL pa3BUTHS UMBWIM3ALMKM, OBJIAJEHUE S3BIKOM MaTEMAaTUKH M MaTeMaTUYECKOU



KYHBTypOﬁ KaK CpCaACTBOM IIO3HAHHWA MHPA, TOTOBHOCTb OCYIICCTBJIATH IPOCKTHYIO U
HCCIICAO0BATCIBCKYIO ACATCIIbBHOCTD HHANBHUAYAJIBLHO U B I'PYIIIIC.

MeTanpeaMeTHbIe Pe3yJbTaThl:

MeranpenMeTHble  pe3ylbTaTbl OCBOEHUSI OCHOBHOM  0Opa3oBaTElbHOM
MPOrpaMMbl, (GOPMUPYEMBIC PU U3YUCHUU MATEMATUKH

1. OsniaageHne YHWBEPCAJBLHBIMH Y4YeOHBLIMH  TO3HABATEJIbHBIMH
JAeHCTBUAMHU
ba3oBble JJornyeckue 1ecTBUA:

BBISIBJIATh M XapaKTEPU30BaTh CYIIECTBCHHBIC NPH3HAKKM MAaTeMAaTHYECKHX
00BEKTOB, TTOHATHH, OTHOIICHHH MEXY MOHATHIMH, (OPMYIHPOBATH OMPEICICHUS
NOHSITHI, YCTAaHABIMBATh CYIICCTBEHHBIN MPHU3HAK KIACCHU(PUKAIIMKM, OCHOBAHUS JIJIS
0000IIIeHNS ¥ CPAaBHCHHUS, KPUTSPUH TIPOBOJUMOTO aHAIN3a;

BOCIIPUHHMMATh,  (OPMYJIMpPOBAaTh HW  NIPEOOPa3OBBIBATH  CYXKJICHHUS:
YTBEPANTEIbHBIC H OTPHUIIATCIbHBIC, €IMHUYHBIC, YACTHBIC U O0IIHE, YCIOBHBIC,

BBISIBJISITh MATEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M TIPOTUBOPCYHSI B
dakTax, TaHHBIX, HAONIOACHUAX W YTBEPKICHHSX, IpeAJiaraTb KPUTCPHH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEH U MPOTUBOPEUUH;

JienaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

IPOBOAUTH CaMOCTOATEIBHO J0KAa3aTEIhCTBA MAaTEMAaTUYECKUX YTBEPKIECHUM
(npsiMble W OT MPOTHUBHOIO), BBICTPAUBATh APTYMEHTAIIUIO, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBOIBI;

BBIOMPATH CIIOCO0 penieHus ydeOHoM 3a1aun (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIICHUS, BEIOUpATh HanboJee MOAXOIAIINN ¢ yUETOM CaMOCTOSTEIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTe/bCKue AeCTBUSA !

MCIIOJIb30BaTh BOMPOCHI KaK WCCIIENOBATEICKUA HWHCTPYMEHT TIIO3HAHMUS,
dbopMynHpoBaTH BOPOCHI, (PUKCHUPYIOIINE TPOTUBOPEUHE, TPOOIEMY, YCTAHABIUBATh
UCKOMOE M JaHHOe, (OPMHPOBATH TUIIOTE3Yy, APTyMEHTHPOBATH CBOIO TMO3HUIIUIO,
MHEHUE;

MIPOBOJUTH CAMOCTOSITEIHHO CTNIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEOBAHHE 110
YCTAaHOBIICHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOro OOBeKTa, SIBICHHS, TMpoIecca,
BEISIBJICHUIO 3aBUCUMOCTEN MEXKITYy OOBEKTaMHU, SIBICHUSIMU, TIPOIECCAMU;

CaMOCTOSATEIHHO (OPMYITHPOBATH OOOOIIEHUS W BBIBOJBI 1O peE3yibTaTam
MPOBEIEHHOTO HAOIIOICHMS, HCCIICIOBAHUS, OIICHUBAThH JOCTOBEPHOCTD MOTYYCHHBIX
pe3yJbTaTOB, BHIBOJOB U 000OIIICHNIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TakKe BBIABUTATH
MIPEATOIO0KEHHUS O €TO PAa3BUTHUU B HOBBIX YCIIOBHSIX.

Pab6ora ¢ unpopmaumeii:

BBISIBIISITH AehUIIMTH WH(DOpPMAIMU, TAaHHBIX, HEOOXOIMUMBIX IS OTBETa Ha
BOTIPOC U JJISI PEIICHUS 3a/1auu;



BBIOMpaTh MHPOPMAINIO U3 UCTOYHUKOB PA3UYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH MH(POPMAIIMIO PA3IMYHBIX BUIOB U POpM
MpeCTaBICHNUS,

CTPYKTYypUpOBaTh WH(OpMAIHIO, MPEACTABIAThL €€ B Pa3IudHBIX (opmax,
WUTIOCTPUPOBATh Tpaduuecky;

OIICHUBATH HaJIEKHOCTh uHpopMmaruu 1o CaMOCTOSITEILHO
c(hopMyIUPOBAHHBIM KPUTEPUSM, CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

2. OBjajgeHue YHHUBEPCAJbHLIMH Y4YeOHBIMM KOMMYHUKATHBHBIMH
AefiCTBUAMM

BOCIIPUHUMATHh U (POPMYITUPOBATH CYXKIEHUS B COOTBETCTBUU C YCIOBUSAMH U
HEeISIMUA OOIIEHUs, SICHO, TOYHO, FPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U
MUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUSI 110 X0y PEIlIeHUs 3a]]a4l, KOMMEHTHPOBATh
MOJIYYEHHBIN PEe3yibTaT;

B XOJIe OOCYXJEHHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBbI,
mpoOJIeMbl, pelaeMoi 3a/1auu, BICKa3bIBaTh HJICH, HAIICJICHHBIC HA MOUCK PEIICHHUS,
COTIOCTABIISITh CBOM CYXKJACHUS C CYXKICHHSIMU JPYTMX YYaCTHUKOB JIHAJIOTa,
0OHapyXUBATh Pa3IUune U CXOJICTBO MO3UITUHN, B KOPPEKTHOU hopme hopMyIupoBaTh
pa3HOrJIacHs, CBOU BO3PAKCHUS;

IPEACTAaBIATh PE3YyIbTAThl PEIICHHS 3a/ayd, HKCIIEPUMEHTA, MCCIEIOBaHUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (OpMAT BBICTYIUIGHHS C Y4€TOM 3ajia4y
Npe3eHTAIMN 1 0COOCHHOCTEN ayIUTOPHH.

3. OBJIaJicHHE YHHBEPCAJIbHBIMH Y4eOHBIMH PeryJssTUBHBIMHU AeHCTBUSIMH

Camoopranusanus:

COCTaBIIATH TUIAH, aJTOPUTM pEHICHUs 3a7add, BHIOUpATh CIOCOO PEIICHHS C
y4€TOM UMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BAPHAHTHI PEIICHUH ¢ YIETOM HOBOM MH(OPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

BJIa/IETh HABBIKAMU MMO3HABATEILHON peIIEKCUU KaK OCO3HAHHS COBEPIIAEMbIX
JEUCTBUN W MBICIUTEIBHBIX MPOILIECCOB, WX pE3yJlbTaTOB, BIANETh CIOCOOAMU
CaMOITPOBEPKH, CAMOKOHTPOJIA Ipoliecca U pe3yibTaTa pPElIeHUs MaTeMaTH4eCKOU
3a/1a4H;

MpEeABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPHU PEIICHUU 3aJayH,
BHOCUTH KOPPEKTUBHI B JIESITEIHHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, JTAHHBIX,
HalJICHHBIX OIIHMOOK, BBISIBICHHBIX TPYJHOCTEH;

OLICHUBAaTh COOTBETCTBUE PE3YyJIbTATA IIEJM U YCIOBHSIM, OOBSICHATh MPUUYUHBI
JNOCTHKEHUSI WM HEJAOCTHXKEHUSI PEe3YyJbTAaTOB JIESITENbHOCTH, HAXOJIUTh OILIUOKY,
JaBaTh OLIEHKY NPUOOPETEHHOMY OMBITY.

CoBMecTHas 1€ATEIbHOCTD:

MIOHUMATh M UCIOJb30BATh MPEUMYIIECTBA KOMAHIHONW W WHIUBUAYAIbHOU
paboTHI IPU PEUICHUU YYEOHBIX 3a/1a4, IPUHUMATh 1€ COBMECTHOM 1€ TEIbHOCTH,
IJIAHUPOBATh OPraHU3AIMI0O COBMECTHOM pabOThI, pachpenesisTh BHABI padoT,
JIOTOBApUBAThHCA, OOCYX AaTh MPOLECC U pe3yiabTar paboThl, 00001ATh MHEHHUS
HECKOJIbKHX JIFOICH;



y4acTBOBaTh B T'PYyNNOBBIX (QopMax padoThl (0OCyXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U HHBIE), BBIIOJIHATH CBOIO YaCTh PabOThl U KOOPAHMHUPOBATH
CBOM JCHCTBUS C IPYTUMU YJI€HAMU KOMaH/Ibl, OLICHUBATh Ka4€CTBO CBOETO BKJIajaa B
00U MPOYKT MO KPUTEPHUSM, CHOPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBUS.

IIpeaMeTHBIE pe3yabTaThI (110 roAaM 00y4YeHUs1):

AureOpa

10 kaacc

Yucaa u
BBLIYHCJICHUSA

OTIepUPOBATH MOHATHIMH: PAIIMOHATLHOE M ICHCTBUTEILHOC
YKCJI0, OOBIKHOBEHHAS U JACCATUYHAS IPOOb, MPOIICHTHI;
BBITIOJTHATH apU(PMETHUYSCKHUE ONICPAIMH C PAllMOHAIBHBIMU U
JEHCTBUTEITLHBIMY YHCIIAMU;

BBITIOJTHATD MIPUOJIMKEHHBIC BBIUYMCIICHUS, UCTIONB3Ys MMPaBHIIa
OKPYTJICHHS, JIeJaTh MPUKHUIKY B OIEHKY pPe3yJibTaTa
BBIUMCJICHUM;

OTIepUPOBATH MOHIATUSIMU: CTETIEHB C IIEJIBIM MTOKa3aTeseM,
cTanaaprtHas (opma 3anucu JeHCTBUTEIBLHOTO YHUCIia, KOPEHb
HATypaJIbHOW CTENEHHU, UCIIOJIH30BATh MOIXOIAIILYI0 (OpMY
3aMKCH JIEUCTBUTEIBbHBIX YUCEIN JIJISl PEIICHHUs TPAKTUYECKUX
3a/1a4y ¥ NpeJICTaBICHUS JaHHBIX;

OTIepUPOBATH MOHITUSIMHU: CUHYC, KOCUHYC U TaHTE€HC
IIPOU3BOJIBHOTO yTiia, UCTIOIb30BATh 3aITUCh MTPOU3BOJIIBHOTO
yriia yepe3 00paTHbIC TPUTOHOMETPHUECKHE (PYHKITHH.

YpaBHeHus u
HepaBeHCTBA

ONEPHUPOBATH MOHATUAMU: TOXKIECTBO, YPABHEHUE,
HEPaBEHCTBO, 1I€JI0E, PALlMOHAIBLHOE, UPPALIMOHAIBHOE
ypaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUUYECKOE YPABHEHUE;
BBITIOJHSTH TTPE00pa30BaHUs TPUTOHOMETPUUECKUX BBIPAKCHHIMA
U peliaTb TPUTOHOMETPUYECKHE YPABHEHUS,

BBITIOJHSATH TPE0OpPa30BaHUs LIETbIX, PAIIMOHATBLHBIX U
UPPALMOHAIBHBIX BBIPAXKEHUM U PEIIaTh OCHOBHBIE TUIIbI
LEJbIX, PAMOHAIBHBIX U UPPALIMOHATIBHBIX YPABHEHUN U
HEPaBEHCTB;

NPUMEHATh YPABHEHUSI U HEPABEHCTBA JIJIsl PELICHUS
MaTeMaTHUYECKUX 3a/1ay U 3a/1a4 U3 Pa3InyHbIX 001acTeil HayKu
Y PEaJbHOU KU3HU;

MOJEIHNPOBATh pealbHbIE CHUTYyallUM Ha S3bIKE alreopsl,
COCTaBJISITh BBIPAXKECHUS, YPABHEHMS, HEPABEHCTBA MO YCIOBUIO
3a/1a4M, UCCJIeIOBATh TOCTPOEHHBIE MOJIENU C MCIOJIb30BAHUEM
arnrmapara ajareopsbl.




DYyHKUNH U
rpapuxu

ONepupoBaTh MOHATHAMHU: (QYHKLUMS, CIOCOOBI  3a/laHUA
¢yHKUIMU, O00NacTb ONpENeieHUs M MHOXXECTBO 3HAaYeHUU
¢ynkuuu, rpadguk GyHKIKU, B3aUMHO 00paTHbIE (Q)YHKIINY;
ONEepUPOBATh MOHATUSAMU: YETHOCTh M HEUETHOCTHh (YHKIIHH,
HyJIU (QYHKLIHUH, TPOMEKYTKHA 3HAKOIIOCTOSHCTBA;

UCII0JIb30BaTh rpaduKu PyHKIUHN JJI pEelIeHUs] YpaBHEHUN;
CTPOUTh U YUTATh IpapUKu TUHEHHON QYyHKIMH, KBaIpaTUIHON
(GyHKIMU, CTENEHHOW (PYHKIIUU C 1I€JIBIM MTOKa3aTeNeM;
UCIO0JIb30BaTh Tpaduku GYHKIMHA AJs UCcCe0OBaHUS MPOLIECCOB
U 3aBUCUMOCTEM NpH pEIIeHUH 3a7ady U3 JAPYTruxX Yy4eOHbIX
OpeIMETOB U PpealbHOM JKW3HHM, BbIpaXaTtb (opmyiaaMu
3aBUCHMOCTH MEXKY BEJIMUNHAMM.

Hauvaaa
MATEMATHYECKOro
aHaJIn3a

OIICPUPOBATH ITOHATUAMMU.: IOCJICOOBATCIIBHOCTD,
apI/I(i)MeTI/I‘{eCKaSI N TCOMCTpUYICCKAA IPOTPCCCHH,
OIICPUPOBATH ITOHATUAMMN. OECKOHEYHO Y6BIBaI-OIIIaSI

reoMeTpuyecKas Imporpeccus, cyMmma OECKOHEUHO yObIBarolieil
reOMETPUUECKOHU IPOTPECCUH;

3aJ1aBaTh MOCJIEI0BATEIIbHOCTH Pa3IMUHbIMU CIIOCO0aMU;
UCIIOJIB30BAaTh CBOMCTBA IIOCIEAOBATEIBHOCTEH U IIPOTPECCUU
JUISL PEILICHUS PeaIbHBIX 3a/1a4 NIPUKIIAJHOIO XapaKTepa.

MuoxkecTBa U

OIICPHUPOBATH ITOHATHUAMMUN MHOXXCCTBO, orcpanuu Hal

JIOTMKa MHO>KECTBaMH
HUCIIOJIB30BAaTh TGOpeTI/IKO-MHO)KeCTBeHHblf/'I aliapar JJIA
OIMCAHUS PEATBHBIX MTPOLIECCOB U ABJICHUH, IIPU PEIICHUU 3a]1a4
U3 IPyTUX YIeOHBIX IPEAMETOB;
OIEpUPOBATH MOHATUAMU. ONIPEIAEICHUE, TEOPEMA, CIIEICTBHE,
JIOKa3aTeIbCTBO.

11 kaacc
Yucaa u OIICpUpPOBATL MOHATHSAMH: HATypalbHOE, ILIEJIO€  YHCIIO,
BbBIYUC/ICHUSA HCIIOJIb30BATh IIPHU3HAKHU ACIMMOCTH LCJIbIX YHCCII, PA3JIOKCHHC

YUCJIa Ha IPOCTBIE MHOXKUTEIIN ISl PEIIEHUS 3a/1a4;
ONEpUPOBaTh  IOHATHEM: CTENEHb C  PAlUOHAIbHBIM
IIOKA3aTelIeM;

ONEPUPOBATH MOHATUAMM: JOorapudm Yucla, IECATHUYHBIE U
HATypaJIbHbIE JTOTAPU(PMBI.

YpaBHeHus u
HEepPaBeHCBTA

MPUMEHATH CBOMCTBA CTENIEHU /1JIs TPe0oOpa30BaHuUs BEIPAKEHUH,
ONEpPUPOBaTh MOHATHSIMHM: TIOKA3aTEIIbHOE YypABHEHUE U
HEpPAaBEHCTBO, peEIIaTh OCHOBHBIE THUIIBI  ITOKAa3aTEJIbHBIX
YPaBHEHUI U HEPABEHCTB;

BBINIOJIHSITh ~ MPeoO0pa3oBaHUsl  BBIPAXKEHHM,  COJAEpKalluX
jgorapu(mel, ONEpUPOBATH MOHITUAMH: JIOTapUPMUUYECKOE
YPAaBHEHUE U HEPABEHCTBO, PEIIATh OCHOBHBIC THUIIBI
Jorapu(pMuUYECKuX ypaBHEHUN U HEPABEHCTB;




HaXOAUThb  pELICHUSA  MNPOCTEUIIMX  TPUTOHOMETPUYECKUX
HEPABEHCTB;

ONIEPUPOBATH IOHATUAMU: CUCTEMA JIMHEUHBIX YPAaBHEHUN U €€
pelLlIeHue, HUCIIOIb30BaTh CHUCTEMY JIMHEHMHBIX YPaBHEHUM IS
peLIeHUs NIPAKTUYECKUX 3a1ay;

HaXOJUTh pELICHUSA IPOCTEUIIUX CUCTEM U COBOKYIIHOCTEH
paLMOHAIBLHBIX YPABHEHUN U HEPABEHCTB;

MOJIENIMPOBATh peallbHble CUTyalldd Ha S3bIKe aJreopsl,
COCTaBJIATh BBIPAJKECHUS, YPABHEHUS, HEPABEHCTBA U CUCTEMBI 110
YCIOBUIO 3aJayd, MWCCIEN0BATh IIOCTPOCHHBIC MOJEIU C
MCIOJIb30BAaHUEM alapara ajareopsl.

DYyHKUNH U
rpaguxku

ONEPUPOBATH HOHATUSAMMU: nepuonvecKas byHKIMS,
IPOMEXKYTKA MOHOTOHHOCTH (DYHKIIMH, TOYKH OJKCTpEMyMa
¢dbyHKIIMK, HauOOJbIIee U HaUMEHbIee 3HaYeHUs (QYHKIMU Ha
IPOMEXKYTKE, UCIOJIb30BaTh MX JUIsl MCCIeAOBaHUS (YHKIUH,
3aJlaHHOM TpaduKoM;

ONEPHUPOBATH HNOHATUAMMU: rpaduku MOKa3aTeIbHOM,
Jorapu(MUYecKoil ¥ TPUTOHOMETPUYECKUX  (DYyHKIHIA,
U300pakaTh UX Ha KOOPJMHATHOM IJIOCKOCTH M MCIIOJIH30BATh
IUISl PELIEHUS] YpAaBHEHU U HEPABEHCTB;

NU300paXkaTh Ha KOOPJWHATHOM TJIOCKOCTH T'padUKH JIMHEUHBIX
YpPaBHEHUW U MCIHOJB30BATh HX JJISI PEUIEHUS CHUCTEMBI
JIMHEWHBIX YPABHEHU;

UCIIOJIb30BaTh Tpaduku GYHKIMA AJIs1 UCCIEI0BAHUS MPOIIECCOB
Y 3aBHCHMOCTEH U3 IPYTUX YYEOHBIX NUCIIUILIVH.

Hauvaua
MATEMATHYECKOIr0
aHaAJIN3a

OTIepUPOBATH MOHATUAMHU: HETIPEPBIBHAS (PYHKITUS, TIPOU3BOTHAS
(GyHKIIMHU, UCTIOIB30BaTh FTE€OMETPUUECKHUN U (PU3NIECKUNA CMBICIT
IIPOM3BOIHOM ISl pEUICHUS 3a]1ay;

HAXOJUTh TPOU3BOJHBIC AJIEMEHTAPHBIX (DYHKIINI, BBHIYHCIATH
IPOU3BOJIHBIE CYMMBI, TPOU3BECHUS, YACTHOTO (DYHKIIHIA,
UCIIOJIb30BaTh MPOU3BOJHYIO IS HCCIeoBaHUS (YHKIUUA Ha
MOHOTOHHOCTh M DKCTPEMYMbI, HIPUMEHSITh PE3yJIbTaThl
UCCJIEIOBAaHUS K TIOCTPOCHUIO TPa(UKOB;

UCIIOJIb30BaTh MPOU3BOJHYIO JUIsI HAXOXKICHUS HAWIYYIIEero
peuieHus B TMPUKIAAHBIX, B TOM 4YHCIE COIMAIbHO-
PKOHOMUYECKUX, 3a]1a4ax;

ONEpUpPOBATH MOHATHUSIMHU: TMEepBoOOpa3Hasi M  UHTErpall,
MOHUMATh TEOMETPUUECKUIN M (PU3HUECKHUI CMBICT MHTETPAa;
HAXOJIUTh NEPBOOOPA3HBIC JIEMEHTAPHBIX (YHKIINHI, BEIYUCIATh
uHTerpai no ¢popmyne Hetotona—JleliOuuiia;

pemath NOpUKIaAHBIE 3a7adyd, B TOM YHCIE COIMAIbHO-
SKOHOMHUYECKOTO U (PU3MYECKOrO XapakTepa, CpelcTBaMu
MaTEeMaTHYE€CKOTO aHaJn3a.




I'eomerpus

10 kiaace

ONEepUpPOBATh MOHATHIMU: TOUKA, PsAMas, MIIOCKOCT;
OPUMEHSITh aKCHOMBI CTEPEOMETPUHM M CIEICTBUS M3 HUX MpPHU
pELIeHNH TeOMETPUYECKHUX 3a]1ay;

OIEepUPOBATH HOHATHAMU: napauieabHOCTh U
NEPNEHIUKYISAPHOCTD MPSAMBIX U IJIOCKOCTEH;
KJacCU(ULIMUPOBATh B3aMMHOE pACIOJIOKEHUE TMPSAMBIX U
IUIOCKOCTEN B MTPOCTPAHCTBE;

OMepupoBaTh  MOHATUSMHU:  JIBYTPaHHBIA  yroj, TpaHu
JIBYTPaHHOTO yIja, pedpo ABYTPAHHOTO YIJa, JTUHEHHBIA yro
JIBYTPaHHOTO yIJia, rpajycHas Mepa JABYIPaHHOIO yTIia;
OMepUpOBaTh TMOHSATUSAMHU: MHOTOIPAHHHUK, BBINYKJIBIA U
HEBBIMYKJIBIA ~ MHOTOTPAHHUK, JJIEMEHTHl MHOTOTPaHHUKA,
IPaBWIbHBIA MHOTOTPAHHHUK;

pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MHMpaMuUa,
npu3Ma, IPsIMOYTOJIBHBIN Mapasuienenumne, Kyo);
KJacCU(UIUPOBATh MHOTOTPAHHUKHU, BBHIOMpPAs OCHOBAHUS JIs
Kjaccuukauy (BBIMYKIbIE W HEBBIMYKJIble MHOTOTPAHHUKH,
IpaBUJIbHBIE MHOTOTPAHHUKH, MPSMbIE U HAKJIOHHBIE MPU3MBI,
napajuieIeIuIe /bl );

ONEPUPOBATH MMOHATUSMHU: CEKyIIas IUIOCKOCThb, CEUYEHHUE
MHOT'OTPaHHUKOB;

OOBSCHATh MPHUHIIMITBI TTOCTPOCHUSI CEYCHUH, UCIIONb3YysS METO]
CJE/0B;

CTPOUTH CEYEHNS MHOTOTPAHHUKOB METOJIOM CJIEJ0B, BBITTOIHSITh
(BBIHOCHBI€) TUIOCKHE YEPTEKHU U3 PUCYHKOB ITPOCTHIX 00 BEMHBIX
buryp: Bua cBepxy, COOKy, CHU3Y;

pemarh 3aa4d Ha HAXO0XKJIECHWE IN€OMETPUYECKHX BEIWYHUH I10
o0pasmaM  WJIM  QIropuT™MaM,  HPUMEHSAS  WU3BECTHBIC
AQHAJIUTUYECKUE  METOJbl MpPU  PEIICHUH  CTaHAAPTHBIX
MaTEMaTUYECKUX 3a]ad Ha BBIYHMCICHHUE PACCTOSTHUM MEXKIY
JIBYMsI TOYKaMH, OT TOYKH JI0 MPSMOM, OT TOYKH JI0 TIOCKOCTH,
MEXAY CKPELIUBAIOIIUMHUCS NPSIMBIMU;

pemarh 3aa4d Ha HAXOXKJEHHWE IN€OMETPUYECKHX BEIWYHUH I10
o0pa3maM  WJIM  aJIropuTMaM,  NPUMEHSAS  WU3BECTHBIC
AQHAJUTUYECKHE  METOJbl MpPU  PEIICHUU  CTaHAAPTHBIX
MaTEMaTUYECKUX 3aJad Ha BBIUMCICHUE YIJIOB  MEXKIY
CKpEILIMBAIOLIUMUCS NPSAMBIMH, MEXKIY NPAMON M IUIOCKOCTBIO,
MEXY IUIOCKOCTAMM, IBYTPAHHBIX YIJIOB;

BBIYUCIATH OOBEMBI U IJIOIIAIM TOBEPXHOCTEN MHOIOTPAHHUKOB
(mpu3ma, nupamMuja) C MpUMEHEHUueM (OpPMYyJl, BBIUUCIATH
COOTHOILIEHHUS MEXIYy IUIOIAAIMHU IOBEPXHOCTEH, OO0BEMAMMU
110JT00OHBIX MHOTOTPAaHHUKOB;




ONEepUpPOBaTh MOHATUAMHU: CUMMETPUS B MPOCTPAHCTBE, LEHTP,
OCb U IUIOCKOCTh CHUMMETPHHM, LEHTP, OChb M IUIOCKOCTb
CUMMETPHUH (PUTYPBI;

U3BJIEKATh, npeo0pa3oBbIBaTh U UHTEPIPETUPOBATD
UH(GOpPMALIMIO O MPOCTPAHCTBEHHBIX T€OMETPUUECKUX PUTypax,
IPEJICTABIICHHYIO HA YepTexax U PUCYHKAX;

OpUMEHATh  reomMeTpuyeckue  (GaxkTbl A pEeLIeHus
CTEpEOMETPUUECKUX 3aJa4, IPEIoaralolux HECKOJIbKO I11aroBs
pELIeHMs], €CJIA YCIIOBUS IPUMEHEHUS 3a/1aHbl B IBHOM (opMe;
IPUMEHSTH MPOCTEHIINE MPOrpaMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI npu pelIeHUH
CTEpEOMETPUUECKUX 3a/1ay;

OPUBOJUTh TMPHUMEPbl MAaTEeMAaTHMUYECKHMX 3aKOHOMEpPHOCTEH B
OpUpOJ€ U KU3HU, PACIO3HABaTh MPOSIBICHUE 3aKOHOB
T€OMETPUU B UCKYCCTBE;

NPUMEHSTh TOJyYEHHbIE 3HAHUS HA MPAKTUKE: aHATU3UPOBATH
peanbHbIE CHUTYallud M TPUMEHATh HW3YYEHHbIE TOHSTHUS B
Ipolecce NOUCKA PELIeHUs] MaTeMaTHIeCKHU CHOPMYITUPOBAHHOMI
npoOJieMbl, MOJEIHUPOBATH peEalbHbIE CUTyalldd Ha SI3bIKE
reOMETpUH,  MCCIEAOBaTh  IMOCTPOEHHBIE  MOJEIM  C
UCTOJIb30BaHUEM I€OMETPUUECKHUX IIOHATUN U TEOpEM, anmapara
anreOppl, pewiaTb MPAKTUYECKUE 3a/layd, CBS3aHHbIE C
HaX0KJIEHUEM I€OMETPUUECKUX BEIUUYHUH.

11 kaace

ONEepUPOBAaTh TMOHATUSMU: IWIMHIPUYECKAs TMOBEPXHOCTb,
oOpasyrolue  HUIUHAPUYECKOW  MOBEPXHOCTH,  LIMIUHID,
KOHUYECKass  IMOBEPXHOCTb, oOpasytoiue KOHUYECKOMH
MIOBEPXHOCTH, KOHYC, ChepruiecKasi MOBEPXHOCTH;

pacrno3HaBaTh Tejia BpaileHus (IWIMHAP, KOHYC, cdepa u map);
OOBSCHSTH CIIOCOOBI TIOJYICHHSI TEJT BPAIICHHUS;
KJIacCu(UIIMPOBATh B3aWMMHOE  pAcTojoKeHne chepbl
MJIOCKOCTH;

ONEpUPOBATH MOHATUSMH: IIAPOBOM CErMEHT, OCHOBAHUE
CerMEHTa, BBICOTA CETrMEHTA, I[IAPOBOM CJIOM, OCHOBAHHE
IapOBOIO CJIOSA, BHICOTA IAPOBOTO CJIOS, IAPOBOM CEKTOP;
BBIYUCIISATE OOBEMBI U TUIONIAIA TTOBEPXHOCTEH TEJ BpAICHHUS,
T€OMETPUIECKUX TeJl C TPUMEHEHHEM (HOPMYIT,;

OTIEpUPOBATH MOHSATUSMH: MHOTOTPAHHUK, BIIMICAHHBINA B chepy U
OMMUCaAHHBIN OKOJIO cepbl, cepa, BIUCAHHAS B MHOTOTPAHHUK
WJIM TEJIO BpalllCHUS;

BBIYHCIISITh COOTHOIICHUSI MEXAY IUIOMIAAIMHU [MOBEPXHOCTEN U
00BEMaMH TTOTOOHBIX TEJT;




n300pakaTh M3y4daemble (UTypbl OT PYKM M C NPUMEHEHUEM
IPOCTBIX YEPTEKHBIX UHCTPYMEHTOB;

BBIMOJHATh (BBIHOCHBIE) TUIOCKHE YEpTEeKU M3 PHUCYHKOB
IPOCTHIX 00BEMHBIX (PUTYp: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH
CEYEHMsI TeJl BpalllCHMUS,

U3BJIEKATh, HUHTEPIPETUPOBATH u npeoOpa3oBbIBaTh
UH(GOpPMALIMIO O MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax,
NPEJICTABICHHYIO HA YepTexax U PUCYHKAX;

OIEepUpPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJHSATh IEUCTBHS CJI0KEHUS BEKTOPOB, BHIYMTAHHS BEKTOPOB
U YMHOXEHHS BEKTOpa Ha YHUCIO, OOBICHATh, KAKUMU
CBOMCTBaMHU OHH 00JIQJAIOT;

NPUMEHSTH PABUIIO NapauIeNIeUIe 1a;

OMepUpoOBaTh  MOHATHUSMHU:  JIEKApPTOBBI  KOOPJMHATHI B
POCTPAHCTBE, BEKTOP, MOJYJIb BEKTOpPa, PABEHCTBO BEKTOPOB,
KOOpJIMHATBI BEKTOpa, YyroJ MEXAy BEKTOpAMH, CKaJsipHOE
IPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE W KOMIUIAHAPHBIC
BEKTOPBI;

HaXOJUTh CYMMY BEKTOPOB U IPOU3BEIECHUE BEKTOpa Ha YUCIIO,
yrol  MeXAy  BEKTOpaMH, CKaJsIpHOE  IIPOU3BENIEHUE,
packiabIBaTh BEKTOP MO ABYM HEKOJUIMHEAPHBIM BEKTOpaM;
3aJaBaTh IUIOCKOCTh YpaBHEHHEM B JEKapTOBOW CHCTEME
KOOP/AMHAT;

OPUMEHATh  IeoMeTpuueckue  (akTel Uil pelIeHUs
CTEpEOMETPUUECKHX 3aja4, MPEANoIaralonux HECKOJIbKO 1aros
pelleHus, €Clii yCIOBUS MPUMEHEHHUS 3a/1aHbl B IBHOM (opMe;
pelaTh NpoCTeHIINe reOMETPUUECKHE 3a/auyll Ha MPUMEHEHUE
BEKTOPHO-KOOPJIMHATHOI'O METO/1a;

pemarh 3aJa4M Ha JI0Ka3aTeJIbCTBO MATEMATHYECKUX OTHOILICHHI
U HaxoXJEHHE TeOMETPUYECKHX BEJIWYMH IO oOpasuaM WIu
QNrOpUTMaM, IPUMEHSS HM3BECTHBIE METOABl IIPU PEIICHHUH
CTaHJAPTHBIX MaTEMAaTUYECKUX 3a/1a4;

IPUMEHSATH POCTEMUIINE TPOrPAMMHBIE CPEACTBA U 3JIEKTPOHHO-
KOMMYHUKAaIIMOHHBIE CUCTEMBI npu pELICHUH
CTEpPEOMETPUYECKUX 3a/a4;

OPUBOJIUTH MPHUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B
OpUPOJE W KU3HH, PACHO3HABaTh MPOSBICHUE 3aKOHOB
Tr€OMETPUU B UCKYCCTBE;

OPUMEHATh TOJy4YEHHBIC 3HAHUS HA MPAaKTHKE: aHAJIM3UPOBAThH
peanbHblE CUTYalUH W TPUMEHATh HW3Y4YEHHbIE NOHATHUS B
poLecce NOUCKa PEIICHUS] MATEMATUYECKH C(hOPMYITUPOBAHHOM
npoOJieMbl, MOJEIUPOBATh pEAJbHbIE CUTyallMM Ha S3bIKE
IF€OMETPUHU,  MCCIENOBAaTh  INOCTPOEHHBIE  MOJEIM  C




MCIIOJIb30BAHUEM F'€OMETPUUYECKUX OHATUI U TEOPEM, anmnapara
anreOpbl, pemath MPaKTUUYECKUE 3a/laud, CBSI3aHHBIE C
HaXO0XJIECHUEM F€OMETPUUECKUX BEJTUYMH.

BeposATHOCTH M CTATHCTUKA

10 kaacc

YUTATh U CTPOUTH TAOJIUIIBI U TUATPAMMBI;

OTIEpUPOBATH MOHATUAMU: CpeHee apudmeTnyeckoe, MeauaHa,
HauOoJbIIee, HaUMEHbIIEe 3HAYEHUE, pa3Max MaccuBa
YUCIIOBBIX JAHHBIX;

OTIEPUPOBATH MOHATHAMU: CIyYaWHBIA AKCIEPUMEHT (OMBIT) U
cily4yailHoe cOOBITHE, DJIEMEHTApHOE COObITHE (DJIEMEHTapHBIN
MCXO0J1) CIIYYalHOTO OIbITA, HAXOAUTh BEPOSTHOCTH B OMBITAX C
PAaBHOBO3MOXXHBIMU ~ CJIYy4YaWHBIMU COOBITUSIMU, HAXOAUTh W
CpaBHUBATh BEPOSTHOCTH COOBITUH B M3YYEHHBIX CIyYalHBIX
AKCIIEPUMEHTAX;

HaxoIuTh MW (HOPMYIUPOBATH COOBITHS: TIEPECCUCHUE U
00bEeIMHEHUE JaHHBIX COOBITHH, COOBITHE, MPOTHBOMOJIOKHOE
JTAHHOMY COOBITHIO, TIOJB30BAThCSA JUarpaMMaMu Oijepa u
(dbopMyIIOH CI0KEHUS BEPOSTHOCTEH MPU PEIICHUH 3a/a4;
ONEPHUPOBATH MOHATUSAMHU: YCIOBHASI BEPOSITHOCTh, HE3aBUCHUMBbIE
COOBITHSI, HaxOJUTh BEPOATHOCTH C TIOMOUIBIO TIpaBHIIA
YMHOKEHUS, C TOMOUIBIO JIEPEBA CIIyYallHOTO OIbITA;
NPUMEHSITh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS MIPU PEIICHUN
3ajad;

ONEPHUPOBATH HOHSATUSAMMU: UCIIBITAaHUE, HE3aBUCHUMBbIEC
UCIIBITAHUS, CEpPUsl HCHBITAaHUW, YCIIEX M HeyJaya, HaXOIUThb
BEPOSTHOCTU COOBITHI B CEPUH HE3aBUCUMBIX HCIBITAHUNA 0
MIEPBOTO yCIeXa, HAXOJUTh BEPOSTHOCTH COOBITUH B cepuu
ucnslTanui beprymm;

ONEPUPOBATh MOHATUIMH: CIIydaiiHasl BEJIMYMHA, PACIIPEICIICHUE
BEPOSATHOCTEN, THATPAMMA PaCHPEACIICHUS.

11 kaace

CPaBHUBATh BEPOSTHOCTH 3HAYCHUMN CIIyYalHOM BEJIWYHUHBI 110
pacnpeneseHUIO WK € IIOMOIIBIO TUArpaMM;

ONEpUPOBaTh  NOHATHEM  MATEMATHYECKOTO  OXKHJAHMSA,
INPUBOJIUTh MPUMEPBL, KaK TMPUMEHAECTCI MaTeMaTUYECKOE
O0XXUJAHHUE CIIy4YalHOM BEJIIMYMHBI HAXOAUTh MAaTEMaTUYECKOE
0’KUJAHHE N0 JAHHOMY PaCIIpPEICIICHUIO;

UMETH MPEJICTABICHUE O 3aKOHE OOJIBIINX YHCEIT,

VMETb IPEACTABIEHNE O HOPMAJIBHOM PAaCIPEICICHUN.







HI. TEMATHYECKOE INTAHUPOBAHHUE 11O MATEMATHUKE C YKA3SAHUEM KOJIMYECTBA YACOB,

OTBOJUMBIX HA OCBOEHUE KAXKJION TEMBI
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10 kaacc
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rpaduxu. 2. SIKmacc https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-
CrermeHb ¢ 1eIbIM pokazatelem-korni-stepennye-funktcii-11016/svoistva-stepennykh-funktcii-i-ikh-grafiki-
IoKa3aTeyieM 9158/re-0e543e38-25d9-4536-b70f-0f1bf843e82b
3. Apudmernyecku 18 1. IKmacc  https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-
i KOpeHb N—oif pokazatelem-korni-stepennye-funktcii-11016/svoistva-kornia-n-i-stepeni-preobrazovanie-
CTETICHH. irratcionalnykh-vyrazhenii-11531
HpparmoHaabHbI 2. Poccwuiickas aiekrponHas mikosia  https://resh.edu.ru/
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€ YpaBHEHUS U

HEPABEHCTBA
dopmyiibl 22 1. SKnacc https://www.yaklass.ru/p/algebra/10-klass/trigonometricheskie-uravneniia-
TPUTOHOMETPUH. 9145/metody-ispolzuemye-dlia-resheniia-trigonometricheskikh-uravnenii-9134/re-
TpuronomeTpuue 995e0a3e-90bc-4e3a-b784-3f48ab285dde
CKHUE YpaBHCHHUSI 2. Poccwuiickast anektponHas mkosia https://resh.edu.ru/
[TocnenoBarenbH 5 1. Poccuiickas snekTpoHHas mikona https://resh.edu.ru/
OCTU U 2. Poccuiickasi 37IeKTpOHHAs 1IKOJIa
POrpPeCcCUu https://resh.edu.ru/subject/lesson/5223/conspect/326716/

[ToBTOpEHMUE, 3

00001IEeHNE,

cucremMarmni3anus

3HAHUM

11 kaacc

Crenens ¢ 8 1. AKmacc https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-
paIMoHaIbHBIM logarifmicheskaia-funktcii-9160/metody-resheniia-pokazatelnykh-uravnenii-10962/re-
ITOKa3aTEeJICM. b758915¢-7f57-4abb-b83a-b2c25922fcec
[Toka3zarenpHas 2. Poccwmiickast 2JIeKTpOHHAS IITKOJIa
GbyHKIHS. https://resh.edu.ru/subject/lesson/4729/conspect/159012/
IToka3zarenpHbIC
YpaBHCHUS U
HEpPaBEHCTBA
Jlorapudmudecka 9 1. IKmacc https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-
s QyHKIHSL. logarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
Jlorapudmudeck 2. Poccwmiickast 2JIeKTpOHHAS IITKOJIa

Y€ YpaBHEHHUS U
HEpPABEHCTBA

https://resh.edu.ru/subject/lesson/3852/conspect/199118/
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Tpuronomerpuue 7 1. SIkmacc https://www.yaklass.ru/p/algebra/10-klass/sinus-i-kosinus-tangens-i-

ckue GyHKINH U kotangens-svoistva-i-grafiki-trigonometricheski_-10781

uX rpauKy. 2. Poccwmiickast anektponHas mkona  https://resh.edu.ru/subject/lesson/4738/conspect/

Tpuronomerpuue

CKHU¢E

HEPABEHCTBA

[IpousBoaHas. 24 1. Poccuiickas 3eKTpOHHAs 1IKOJIa

[MpumeHenue https://resh.edu.ru/subject/lesson/6195/start/225651/

MIPOU3BOIHOM 2. SKnacc https://www.yaklass.ru/p/algebra/11-klass/proizvodnaia-primenenie-
proizvodnoi-dlia-issledovaniia-funktcii-9147

WuTerpai u ero 6 1. SIKmace https://www.yaklass.ru/p/algebra/11-klass/pervoobraznaia-neopredelennye-i-

PUMEHEHUS opredelennye-integraly-9151/neopredelennye-i-opredelennye-integraly-metody-
integrirovaniia-9153/re-94b86f3c-161b-42fd-alaa-4d0cbc549ee?
2. Poccutickas snextponHas mkoja https://resh.edu.ru/subject/lesson/6118/main/

Cucrembl 9 1. AKmacc https://www.yaklass.ru/p/algebra/9-klass/sistemy-uravnenii-ravnosilnye-

ypaBHEHUI preobrazovaniia-9129/metody-resheniia-sistem-ratcionalnykh-uravnenii-9131
2. Poccuiickast aneKTpoHHAs IIKOJIa
https://resh.edu.ru/subject/lesson/3812/conspect/158949/

HatypanbsHbie u 6 1. AKmacc https://www.yaklass.ru/p/algebra/10-klass/deistvitelnye-chisla-

OCJIbIC YHUCIAa

9102/naturalnye-chisla-povtorenie-11259/re-198ae908-4687-4b65-bb41-ba45ad84a6fd
2. Poccuiickas 3IeKTpOHHAs IIKOJIa
https://resh.edu.ru/subject/lesson/5255/conspect/272510/

[ToBTOpEHME,
000011I€eHHE,
CHCTEMaTH3aIHs
3HAHUU

I'EOMETPUA

10 KJIACC
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Brenenne B 10 1. Poccuiickasi 371€KTpOHHAS LIKOJIA
CTEPEOMETPUIO https://resh.edu.ru/subject/lesson/4756/conspect/203541/
2. SKnacc_https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-
10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-c0090990-dec8-4417-
8427-26130c2d5cfd
[Mpsimbie u 12 1. Poccuiickas snekTponHas mkosa https://resh.edu.ru/subject/lesson/6065/conspect/
IIOCKOCTH B 2.  SlKmacc___ https://lwww.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-
IIPOCTPAHCTBE. 10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-
[TapamteasHOCTD 15895537-90b0-4f1f-b6bd-4ed1e3c5b600
MMpAMBIX n
IUIOCKOCTEH
[lepnennuxynsapx 12 1. Poccuiickas anmekrpoHHas mkona  https://resh.edu.ru/subject/lesson/4724/conspect/
OCTh TMPSMBIX M 2. SAKnacc https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-
IJIOCKOCTEH prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-
12048/re-dd381b8a-49ca-4c6¢-99a9-25390fc5bb39
Vbt MEXIY 10 1. Poccwmiickas anektponHas mkona  https://resh.edu.ru/subject/lesson/6083/start/149229/
MPSIMBIMHU u 2. SAKnacc_https://www.yaklass.by/p/geometriya/10-klass/perpendikuliarnost-priamykh-i-
TJIOCKOCTSAMH ploskostei-3476/perpendikuliar-i-naklonnye-ugol-mezhdu-priamoi-i-ploskostiu-3479
MHororpanHuKu 11 l. Poccuiickas AJIEKTPOHHAs 1IKOJIa
https://resh.edu.ru/subject/lesson/6018/conspect/221549/
2. SIKnacc_https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-
obemy-mnogogrannikov-11037
OO0BEMBI 9 1. Poccwmiickas snexrponHas mkoia https://resh.edu.ru/subject/lesson/5732/main/
MHOTOTPaHHUKOB 2. SKmnacc https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-

obemy-mnogogrannikov-11037
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[ToBTOpEHME: 4
CCUYECHU,
paccTosiHUA u
YIJIBI
11 kaacc
Tena BpateHus 12 1. Poccuiickas snekTponHas mkona https://resh.edu.ru/subject/lesson/2031/main/
2. SAKnace https://www.yaklass.ru/p/geometria/9-klass/nachalnye-svedeniia-o-
stereometrii-13313/tcilindr-konus-sfera-13315/re-f78fa3ef-0945-4686-b080-
5f4el7baf76e
OOBEMBI Te 5 1. Poccuiickas snektponnas mkona https://resh.edu.ru/subject/lesson/4904/conspect/
2. SIKmacc https://www.yaklass.ru/p/geometria/l1-klass/nakhozhdenie-obemov-tel-10440
Bekropsr u 10 1. Poccwuiickas anektpoHHas mikonia https://resh.edu.ru/subject/lesson/5724/conspect/
KOOpJIWUHATBI B 2. SAKnacc https://www.yaklass.ru/p/geometria/l1-klass/priamougolnaia-sistema-
IIPOCTPAHCTBE koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-
prosteishie-zadachi-v-koordinatakh-9263/re-f0263af6-7a42-4310-a3b5-3dfbf31a3elb
IToBTOpEHME, 7
00001IeHne 5
cucreMarmni3anus
3HAHUM
BEPOSATHOCTBb U CTATUCTHUKA
10 KJIACC
[IpencraBnenune 4 1. SIKmacc
JIAHHBIX 51 2. ®okcdopa
onucareabHas 3. Poccuiickas aneKTpOHHAs IIKOJIa

CTaTUCTHKA
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1. ®okcdhopa
2. MoOusnbHOe AIeKTPOHHOE 00pa3oBaHUE
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1. Poccuiickasi 3J€KTpOHHAs 1IKOJIa

VYcnoBHas
BEPOSTHOCTB,
JI€PEBO
CIy4alHOTO
ombITa, ¢opmysa
MOJTHOM
BEPOSITHOCTH |
HE3aBUCUMOCTh
COOBITHH

1. SAKnacc
2. ®okcdopa

DONeMEeHTbI
KOMOWHATOPUKHU

1. ®okcdhopa




Cepun
OCJIEI0OBaTEIbLH
BIX UCIIBITAHUN

2. ®okcdhopa

Ciyuaiinbie
BEJTUYUHBI u
pacnpeneneHus

[ToBTOpEHue,
000011IEHNE,
cucTeMaTu3alus
3HAHUM

11 kaace

MaremaTtnueckoe
OKHJIaHHE
CIIy4alHOMU
BEJINYUHBI

1. Poccuiickasi 3J1€KTpOHHAs 1IKOJIa
2. ®okcdopa

Jucnepcust 51
CTaHJApPTHOE
OTKJIOHEHUE
CIIy4aliHOU
BEJIMYMHBI

1. Poccuiickas 3J1€KTpOHHAs IIKOJIa

3aKk0H  OOJIBIIUX
quceln

1. ®okcdhopa

HenpepriBHbIE
CIIy4aiiHbIe
BEJINYMHBI
(pacnpenenenus)

1. dKmacc




Hopmanshoe 2 1. ®okcdhopa
pacnpezeneHme

[loBTOpEHMUE, 19

0000111eHHe u

CUCTeMaTH3aIUs

3HAHUU




