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[losicHuTeTbHAA 3amTUCKA.

PabGouas mnporpamma mnpeamera «MaTemMaTHKa» COCTaBJieHa Ha OCHOBE
CJIEIYIOIIMX HOPMATUBHO-TIPABOBbIX IOKYMEHTOB:

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

e [lpuka3z Munnpocsemienuss ot 22.03.2021 r. Ne 115 «O0 yrBepxaeHUH
[lopsigka opraHM3alii W OCYIIECTBICHHS 00pa30BaTENbHON NEATEIHLHOCTH
10 OCHOBHBIM 001Ie00pa30BaTeNbHBIM IIpOrpaMMaM — 00pa30BaTEIbHBIM
nporpaMMaM HayaJbHOrO OOIIEero, OCHOBHOI'O OOIIEro W CPeAHero oOIero
o0pa3oBaHUs;

e [lpukaz Munnpocsemenus ot 31.05.2021r. Ne 287 «O6 yTBepkaeHUU
denepanbHOTO TOCYIapCTBEHHOTO 00pa30BaTENIbHOIO CTaHJAPTa OCHOBHOTO
o01rero oOpa3oBaHUs»;

e [locTanoBneHue [JTaBHOrO TrOCYZapCTBEHHOTO CAHHUTApHOTO Bpaya PD ot
28.09.2020 r. Ne 28 «O06 yrBepxaeHuu canutapubix npasui CII 2.4.3648-20
«CaHHTAapHO-AMUIEMHUOJIOTHYECKHE  TpeOOBaHUS K OpraHu3aIusMm
BOCIIUTAHUS U OOYUEHHUsI, OTAbIXA M 03I0POBIICHUS IETEH U MOJIOJACIKU»Y,;

e [locranoBnenue [7MaBHOro TOCYIapCTBEHHOIO CaHUTApHOrO Bpada PD ot
28.01.2021 r. N 2 «O0 yTBepxJIeHUH caHUTAapHBIX TpaBwi 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 npocsemieHuss PO ot 16 nosops 2022 r. Ne 993 «O6
yTBEpXKJIEHUU (eaepanbHoil 00pa3oBaTeNbHON MNpPOrpaMMbl  OCHOBHOTO
obmiero oOpa3oBaHUs»;

e OcHoBHas  oOmieoOpa3oBaTenbHAs  IporpaMMa  OCHOBHOTO  0OIIero
obpazoBanus MKOVY Toryunnckoro pariona « ToryduHCKas CpeIHss IIKOJIa
Nely;

o [lonoxxenne o pabouerr mnporpamme MKOVY Toryumnckoro paiiona
«ToryunHckas cpennss mkosa Nely.

]_IEJII/I H3YYCHUHA NMMPEeIMETA «MATEMATUKA)>

¢ (opmupoBaHHE IEHTPATHHBIX MATEMATHUYCCKUX TIOHATHN (YUCIIO, BETMYHNHA,
reoMmeTrpudeckas Gpurypa, nepeMeHHasi, BEpOSITHOCTb, (DYHKIIHS),
00ecIeunBaoIIuX MPEeMCTBEHHOCTh M MEPCIIEKTUBHOCTh MATEMATHYECKOTO
o0pa3zoBaHusl 00yUYaIOIINXCS;

® TOABEACHUE O0YUYAIOIMIUXCS HA JOCTYITHOM JIJIsl HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3U MaTEMAaTHKHU M OKPYXKAIOIIETO MUPa, TOHUMAHNE MAaTEMATHKU
KaK 9acTH 00IIeH KyJIbTyphl 4eJIOBEYECTRA;
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® pPa3BHUTHE MHTEJUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yYarOIIMXCA,
MO3HABATENbHON aKTUBHOCTH, UCCIIEIOBATEIBCKUX YMEHHM, KpUTUIHOCTH
MBIIIUICHUS, HHTEpeca K U3yUYECHUIO0 MaTEMaTHKH;

e (opMupoBaHrne (yHKIMOHATHHOW MATEeMAaTUYECKOW TPaMOTHOCTH: YMEHUS
pacrmo3HaBaTh MaTEMaTHUECKHUE ACTIEKTHI B PEAbHBIX KU3HEHHBIX CHTYAIUSIX
U TIPU U3YYCHUU APYTUX yUEOHBIX MPEIMETOB, IPOSBICHUS 3aBUCUMOCTEN U
3aKOHOMEPHOCTEH, (GOpMYyIUPOBaTh X Ha S3bIKE MAaTEeMaTHKH U CO3/1aBaTh
MaTeMaTUYeCKUEe MOJICNH, TPUMEHATh OCBOSHHBI MaTeMaTHYECKUI anmapar
JUI PEIIeHUs] TMPaKTUKO-OPHEHTUPOBAHHBIX 3a7a4, HHTEPIPETUPOBATH U
OLICHWBATh TIOJTyUYEHHBIC PE3yIbTATHI.

MecTo y4eOHOro npeaMeTa «KMaTeMaTHKa» B y4eOHOM IIaHe

B cootBerctBun ¢ ®I'OC OO0 yuebHbIe MpenMeThl «MaTeMaTrKay BXOIST B
npeaMETHYIO 001acTh «MaTeMaTuka u HHpOpMaTHKa» U SABJISIIOTCS 003aTeIbHBIMU
peMEeTaMU Ha YPOBHE CPEHEro 00IIero 0opa3oBaHus.

B 10-11 xmaccax yue6HbIi peameT «MaTtemMaTukay TpaJullMOHHO U3y4daeTcs B
pamMKax cienyroumx yuyeoHsix KypcoB: B 10-11 kimaccax — KypcoB «Anrebpay,
«I"eomeTpusi», «BeposITHOCTb U CTATUCTUKAY.

Ha peanuzamuio yue6Horo nmpeamera otsesieHo 340 yacoB B 00s3aTeIbHOMN
4acTH y4eOHOTO IJIaHA IIKOJIBI:

10 xnacc 11 xnacc
170 g 170 g

Pabouas mporpamma mo wmartematuke s 10 -11 kimaccoB cocraBiieHa B
cootBeTcTBUH ¢ DI'OC OOO.

10 xnmacc: MaremaTuka: AnreOpa U Hadaia MaTeMaTHYECKOro aHaM3a. ba3oBsiii
ypoBeHb: yueOHuk/ A.I'. Mepansk, JI.A. Homuposckuii, B.b. Ilononckuii u ap.; mox
pexn. B.E. ITogonbckoro . -5-e¢ u3a. — M. :Benrana-I"pad, 2020, — 368 c. : ni.

11 xmacc: Matematuka: Anrebpa v Havyajla MATEMAaTHYECKOTO aHAIN3a: YUeOHUK:
6a3oBbIii ypoBeHb/ A.I'. Mepansk, JI.A. Homuposckuii, B.b. ITomonckuii, M.C. Skup
— M. :Ilpocsemenue, 2021, — 288 c. : uin.

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

11 xnacc: Maremartuka: ['eomerpus: 11 kimacc: 6a30Bbli ypoBeHb: yucOHUK/ A.T.
Mep3znsik, JI.A. Homuposckuit, B.b. Tlononckuit, M.C. Sxup — M. :IIpocBenienue,
2021, — 207 c. : n.

BocnurarensHblid noTeHIMAI npeaMeTa «MaTemMaThkay peaau3yeTcs Yepes:

® [pPUBJICUYCHHE BHUMAaHHUS 00yJarOMNUXCs K IEHHOCTHOMY aCIleKTy U3y4aeMbIX Ha
ypOKax MpeaAMETOB, SBICHUW M COOBITUN, WHUIIMUPOBAHHE OOCYXKICHUIA,
BBICKA3bIBAHHMI CBOETO MHEHHUS, BBIPAOOTKH CBOETO JUYHOCTHOTO OTHOIIICHHUS K
HM3y4aeMbIM COOBITHSIM, SBJICHUSM, JTUIIAM;



® TpPUMEHEHHE MHTEPAKTUBHBIX (hOpM y4eOHOI pabOThl — MHTEIICKTYaTbHBIX,
CTUMYJHMPYIOIIUX  TO3HABATEIbHYI0  MOTHBAIMIO, HWIPOBBIX  METOJUK,
IUCKYCCUHM,  JAOMUX  BO3MOXHOCTH  MPHUOOPECTH  OMBIT  BEACHUSA
KOHCTPYKTHBHOTO JHAaJiora; TPYNIOBOW pabOThI, KOTOpas YYUT CTPOUTH
OTHOIIICHUS ¥ IEHCTBOBATh B KOMaH/I€, CIOCOOCTBYET Pa3BUTHIO KPUTHIECKOTO
MBIIIUICHNUS;

® 00yXAeHUe 00yUYaroIMXCcsl CO0JII01aTh HOPMBI TOBEACHUS, TIPaBHUIIa OOIIECHUS
CO  CBEpPCTHHKAMH W  TMEJaroraM,  COOTBETCTBYIOIIHE  YKIQay
001meo0pa3oBaTeIbHOW ~ OpraHM3allid,  YCTAaHOBIGHHWE U TOIJEPKKY
I00porKenaTeIbHOM aTMOCc(epsI;

® UHUIMHPOBAHWE W  TOJJCPKKY  HCCIENOBATEILCKONH  JEATEIbHOCTH
o0yJarouuxcs, MIIaHUPOBAHKUE W BBHITTOJHEHUE WHANBHUYATBHBIX U TPYIIOBBIX
MPOEKTOB BOCITUTATEIIbHOM HAMPABICHHOCTH.

Onucanue OpraHm3alvi U COACPKaAHUA OLICHUBAHUA

[Ipu oneHuBaHUM yYEHHMYECKHUX pPAOOT, BBIMIOJTHEHHBIX B  paMKax
TEMaTUYECKOTO, TEPUOJAMYECKOTO KOHTPOJIS UM TIPOMEXKYTOUHOM aTTecTalluH,
HEO0OXOAUMO TIPUAEPKUBATHCS CISAYIONIEH Kbl MIEPEBO/Ia MPOIICHTA TPABUIILHO
BBITIOJIHCHHBIX 3aJaHUN B OTMETKY:

OTtMmeTka

[IpotieHT npaBUIBHO
BBITIOJTHEHHBIX 3a/1aHUM
Ha 6a30BOM YpOBHE

[IpouieHT paBUIBHO
BBITIOJTHEHHBIX 38/ 1aHUM
Ha YPOBHE BHIIIIE

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

«2»

menee 50%

KoHTpons ocylmiecTBisieTcs: yepe3 pa3indHbie GopMbI paboT:

¢ PaboTa B rpymmax — caMmoCTOsITeNIbHAS TOATOTOBKA Ha YPOKE U YCTHBIN OTBET
B TPYMI€ TIO OJHOMY W3 TPEIJIOKEHHBIX BOTPOCOB 0€3 OOBSICHEHHS YUWUTEIs,
KOJUIGKTUBHOE OIICHUBAHNE Pa0OTHI KAKOTO yUYACTHUKA TPYIIIIHI;

o [IpakTrdeckas paboTa — N3y4eHHUE HOBOW TEMBI IOJ] PYKOBOJICTBOM YUHUTEIIS
C OJHOBPEMCHHBIM BBITIOJIHCHHEM NPAKTUYECKUX 3aJlaHU BCEM KJIACCOM JIJIs

3aKpCINICHUA MaTCpHraa,

L4 I[I/IKTaHTBI, CPEC3bI, IMCBMCHHBIC KOHTPOJIbHBIC pa6OTI>I.

e [IpoexTHbIE PabOTHI.

[IpomexyTouHasi aTTecTauusi MPOBOAUTCS B KOHIIE yueOHOro roja B (popme
MMCbMEHHON KOHTPOJIbHOM pabOTHI.



l. COIEPKAHUE YYEBHOI'O IPEJIMET

Auredpa

10 kiace

Yuciia ¥ BBIYUCTCHUSA

Panmonanbabie uncna. OOBIKHOBEHHBIC U ICCATUYHBIC IPOOH, TIPOLICHTHI,
OECKOHEUHbIE IEPUOANYECKUEe TpoOu. ApudMeTHnyecKre onepaiuu C
paloHaIbLHBIMU YUCIAMU, TPE0Opa30BaHUs YHCIOBBIX BhipaxeHui. [I[pumMeHenue
Jpo0eii U MPOIEHTOB ISl PEIICHUS TPUKIIAIHBIX 3a]1a4 U3 Pa3JIMUHbIX OTpacien
3HAHWUU U PEaIbHOM KU3HH.

JlelicTBUTENbHBIC YnCa. PalnoHanbHbie M HppalMOHAIbHBIE YU CIIA.
ApudmeTrndeckue onepannu ¢ AeHCTBUTEIbHBIMU unciiaMu. [Ipubnmxénnbie
BBIYMCIICHUS, IPABUJIa OKPYIJICHUS, IPUKUAKA U OLICHKA PE3YyJIbTaTa BEIYUCICHU.

Crenens ¢ niensiM nokaszatenem. CtannaptHas hopma 3amiucu
NeHCTBUTENIBHOTO YKca. Mcnonp3oBanue noaxoasineit hopmbl 3aucH
NENCTBUTENIBHBIX YUCEN ISl PEIICHUS TPAKTUYECKUX 3a]a4 U IIPEACTaBICHUS
JAHHBIX.

ApudmMeTndecknii KOpeHb HaTypaIbHOU cTeneHu. [lelicTBus ¢
apu(pMETHIECKUMU KOPHSIMU HATYpaJIbHOM CTEIeHH.

CuHycC, KOCUHYC M TAHT€HC YHUCIIOBOIO apryMeHTa. APKCUHYC, apKKOCHHYC,
apKTaHI€HC YUCIJIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa u TOXKIECTBEHHBIE TIPEOOPa30BaAHUSI.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPKCHHUM. OCHOBHBIE
TPUTOHOMETPUUYECKHE POPMYIIBI.

YpaBHeHue, KOpeHb ypaBHeHHs. HepaBeHCTBO, penieHne HepaBeHCTBa. MeTo
VHTEPBAJIOB.

Pemenue nenpix u 1poOHO-paMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppanioHanbHbIX YPaBHEHUNA U HEPABEHCTB.

Pemienne TpuroHOMEeTpUUECKUX YPaBHEHU M.

[IpruMmeHeHne ypaBHEHUN M HEPABEHCTB K PELICHUIO MAaTEMATUYECKUX 3a]1a4 U
3a/1a4 pa3IMYHbIX 00JacTel HayKH U peaibHOW KU3HHU.

DyHKUNH U TPaPUKH

OyHkIms, crnocoOwl 3ananus Gyakunn. ['paduk ¢pynkiuu. BzanumMao obpaTHbie
byHKIHH.

OO6mactp ompeneneHUs ¥ MHOXKECTBO 3HaueHu# ¢yHkiuu. Hymun dyHKmmm.
[TpomexyTkH 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.

Crenennasi (yHKIMSI C HaTypaJlbHbIM U IEJIbIM TNOKa3aTeneM. E€ cBolicTBa u
rpaduk. CBolcTBa U rpaduK KOpHS n-0M CTEMEHH.

TpuroHomeTpuyeckass OKpPYKHOCTb, OIpPEICICHUE TPUTOHOMETPUUYECKUX
(GyHKIMI 4MCIIOBOTO apTryMEHTA.



Hayajna MareMmaTnyeckoro aHajm3a

ITocnenmoBaTeapbHOCTH, CIIOCOOBI 3aJaHUS ITOCIEIOBATEILHOCTEN. MOHOTOHHBIC
MOCJICI0BATEIILHOCTH.

ApudmeTtndeckass U reomeTpuueckas mporpeccur. beckoHeuHo yObIBaromias
reomeTpuueckas nporpeccusi. Cymma OECKOHEUHO YObIBaIOIIEH TeOMETpUYECKON
nporpeccun. @opmysna CIOKHBIX MPOLEHTOB. Mcmonb3oBaHue mporpeccur ist
pELIEHUs PEAIbHBIX 3aJa4 MIPUKJIIAJHOTO XapaKTepa.

MHo:KecTBa H JIOTHKA

MHOKECTBO, OINEpaluu HaJ MHOxecTBamu. Jluarpammel OJiinepa-BenHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOTO ammapara s OIKWCAaHUS PEATbHbBIX
MPOLIECCOB U SIBJICHUM, MPU PEIICHUU 3a/1a4 U3 JPYTUX YUEOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBHUE, JOKA3aTEIbCTBO.

11 xaace

Yucjia ¥ BBIYUCTCHUSA

Harypanbnsbie u nenbie uyncina. [Ipu3Haku 1e1uMOCTH LENIbIX YUCET.

CreneHb ¢ palMoOHalIbHBIM TTOKa3aTesneM. CBONCTBA CTETIEHHU.

Jlorapudm uncina. JlecssTHaHbIC U HaTYpaIbHbIE JTOTAPU(MBI.

YpaBHeHUs 1 HEPABEHCTBA

[IpeoGpazoBanue BEIPAXKEHUM, COAEPKAITUX JTOTAPUPMBI.

[IpeoGpazoBanue BBIpRXKEHHM, COJEpKAIIUX CTENEHH C PalOHAIbHBIM
MIOKa3aTeNeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

Iloka3arenbHble YypaBHEHHS U HEPABEHCTBA.

Jlorapudmudeckue ypaBHEHHsS 1 HEPABEHCTBA.

CucrteMbl JTMHEHWHBIX ypaBHEHUU. PellieHWe MpUKIaIHBIX 3a7ad C MOMOIIbIO
CHUCTEMBI JINHEWUHBIX YPAaBHCHUH.

CUCTEMBI U COBOKYITHOCTH PAllMOHAJIbHBIX YPABHEHUIN U HEPABEHCTB.

IIpruMmeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB K PEUICHHI0 MATEMAaTUYECKUX
3a/1a4 ¥ 3a7a4 U3 Pa3IMuHbIX 00JIacTeN HAyKU U PeaIbHOM JKU3HU.

DOyHKUUH U TPaPUKH

Oynukrus. [lepuognmaeckue ¢pynkiuu. [IpoMexyTku MOHOTOHHOCTU ()YHKIIHH.
MakcumyMbl W MUHMMYMBI (GyHKnun. HaunOonbliee u HamMeHbIIEe 3HAYCHUE
GYHKITUU HA TIPOMEKYTKE.

Tpuronomerpudeckue GyHKIMHA, UX CBOMCTBA U TPadUKH.

[Toka3zarenbHast u morapudMudeckasi GyHKIIUU, UX CBOWCTBA U TpaduKu.

Hcnonp3oBanue rpadukoB (QYHKIUNA IS HCCIACAOBAHHUS TMPOILECCOB M
3aBUCUMOCTEH, KOTOpbI€ BO3HHMKAIOT MPU PEIICHUHM 3aJad U3 JPYTUX Y4YEOHBIX
MPEIMETOB U PEATBHOM )KU3HMU.

HayvaJjia MaTeMaTH4€CKOI0 aHAJIU3A

HenpeproiBubie pyHkmu. Metoq HHTEPBAIOB ISl PEIICHUS] HEPABEHCTB.

[IpousBonHas pyukuuu. ['eoMmerpruyueckuii v GU3NYECKUI CMBICIT POU3BOAHOM.

[TpousBoiHbIE 31€MEHTApHBIX (PYHKINH. DOPMYITbl HAXOXKIAEHUS MPOU3BOIHOM
CYMMBbI, IPOU3BEJICHUS U YACTHOTO ()YHKIIUH.



[IpymMeHeHue MpOU3BOAHOM K HMCCIEAOBAHUIO (PYHKUUMNA HA MOHOTOHHOCTH U
skcTpeMyMbl. Haxok/ieHne HanOoNbIIEro M HAaMMEHbBLIEro 3HAa4eHUs (DYHKIMH Ha
OTpE3Ke.

IIppuMeHeHne TPOU3BOAHOM [JI1 HAXOXKJICHUS HAWIY4llIero pELICHUs B
MPUKIAJAHBIX 3a7a4ax, A ONpeeJeHUs] CKOPOCTH MpoLecca, 3aJaHHOTro (GopMynon
WK TpauKOM.

[lepBooOpa3znas. Tabiuiia nepBooOpa3HbIX.

WNuterpan, ero reometrpudeckuii cMbiciia. Beranciienre naTerpaia mno Gopmyse
HeroTtona Jleitbuuia.

I'eomerpus

10 xiace

IIpsiMble ¥ MIIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS cTepeoMeTpur. Touka, npsiMasi, I0CKOCTb, MPOCTPAHCTBRO.
[TonsiTe 00 aKCHMOMATUYECKOM MOCTPOCHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH
CJIEJICTBUS U3 HUX.

B3anmHOe pacnonoXeHue TMpsAMBIX B MPOCTPAHCTBE: MEpeCcEKaroIrecs,
napasuieiabHbIe U CKpeluBatomuecs npsiMsie. [lapasienbHOCTh NPSIMBIX U TIIIOCKOCTEH
B MPOCTPAHCTBE: NapajlielibHbIE MNPSIMbIE B MPOCTPAHCTBE, MAPAJUIENBHOCTh TPEX
OpSMBIX, MapajuleIbHOCTh MPSIMOM M IUIOCKOCTH. YTJBl C COHAIpaBIE€HHBIMU
CTOpPOHAaMH, YroJ MEXIy IpsIMBIMU B MpOCTpaHCTBE. IlapaiienbHOCTh MIIOCKOCTEN:
napajuielibHble IUIOCKOCTH, CBOWCTBAa MapajuleNbHBIX IuIockocTeil. [Ipocreiimue
IPOCTpPaHCTBEHHbIE (GUTYphl Ha IUIOCKOCTU: TeTpadAp, KyO, mapaiienenunen,
IIOCTPOCHUE CEYCHUH.

[lepneHAUKYISIPHOCTh OPSIMOM U IJIOCKOCTU: NEPHEHAUKYISPHBIE MPSIMBIE B
IPOCTPAHCTBE, MPAMbBIE MapajUIeNIbHbIE U MEPIECHINKYIISIPHbIE K TIOCKOCTH, MPU3HAK
MEPIEHINKYIAPHOCTH MIPSIMON U IJIOCKOCTH, TEOPEMA O MPSAMOMN MEPIECHAUKYISPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJI MEKIY MPSIMOU U TIOCKOCTBIO, IBYTPAHHBIN
YTOJI, IMHEWHBIN YroJl IBYTPaHHOrO yria. [leprnenauKyIsip 1 HaKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOH /10 TUIOCKOCTH, TIPOEKIHsI (PUTYpHI HA
IJIOCKOCTB. [lepneHauKyIspHOCTh IIJIOCKOCTEN: IPU3HAK NEPIICHAUKYIISIPHOCTH IBYX
wiockocte. Teopema o TpE€X NepHeHAUKYJIIIpax.

MHororpaHHMuKH

[ToHATHE MHOTOTrpaHHKKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIbIE U
HEBBINYKJIBIE MHOTOTPAaHHHMKH, Pa3BEPTKa MHOrorpaHHuka. IIpusma: n-yrospHas
Mpu3Ma, rpaHd U OCHOBAHMS TMPU3MBI, MpsAMas U HAKIOHHAs MPU3MBbI, OOKOBas U
MOJIHAs MOBEPXHOCTh NpU3Mbl. [lapannenenunesn, mpsMOyroJbHbIN MMapaJUICICIUIIET
u ero cBoucrsa. [lupamuaa: n-yroyibHas nmupaMuia, TpaHd U OCHOBAHWUE IMUPAMHUJIBL,
OOKOBas U MOJHASA MOBEPXHOCTh MUPAMHUJIbI, TPABUIIbHASI M YCEUEHHAS TUPaAMU/IA.

DJIeMEHTBl TpU3Mbl U nUpamMubl. [IpaBUIIbHBIE MHOTOTPAaHHUKH: TOHSTHE
MPaBWIBHOIO MHOIOTPAaHHWKA, IpPaBWIbHAs NpU3Ma W MpPaBUJIbHAS NHpPaMHUAA,
MpaBUJIbHAS TPEYTOJIbHAS TUPaMUJIa U IPaBUIIbHBIN TeTpadap, kyo. [IpencraBienue o
MPaBUWIBHBIX MHOTOIPAaHHHUKAX: OKTa3Ip, ToAeKa’Ap U ukoca’ap. CedeHus mpusmMbl U
MMAPAMU/IBI.



CummMmeTpuss B INPOCTPAHCTBE: CHUMMETPHUS OTHOCUTENBHO TOYKH, IPSMOU,
IJIOCKOCTU. DJIEMEHTHI CHMMETPHUM B MUPaMUIAX, NAapauICIEINIENaX, IPaBUIbHBIX
MHOTI'OTPaHHUKAX.

Brrunciienue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, AuaroHanu, yrisl. [Inomans
OOKOBOM TOBEPXHOCTM M TOJHOM MOBEPXHOCTU MPSAMOM MPU3MBI, IJIOLIAIb
OCHOBaHHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTU MpPsAMOM mpu3Msbl. [lnomans 0okoBoM
IIOBEPXHOCTH W TOBEPXHOCTH IMPABWIBHOM MHUpPAMHUIBI, TEOpEMa O IUJIOIATN
yceu€HHol nupamubl. [lonstre 06 00béMe. OOBEM NUpaMuIbl, MTPU3MBI.

[lono6ubsie Tena B mnpocTpaHcTBe. COOTHOIICHHUS MEXKIAY IUIOIMIAISIMHU
OBEPXHOCTEH, 00bEMaMu OJIOOHBIX TEJI.

11 xaace

Tesia BpameHus

[unuuapudeckasi MOBEPXHOCTh, 00pa3yrolue MUINHIPUIECKON MTOBEPXHOCTH,
OCh IWJIMHIPUYECKOW MOBEPXHOCTH. [IWmuHap: ocHOBaHUS M OOKOBasi MOBEPXHOCTD,
o0pa3syroias 1 0Ch, TIOIIA/Ib OOKOBOH U MOJTHOM MOBEPXHOCTH.

Konnueckasi moBepXHOCTb, 00pa3yrolue KOHUYECKOM TOBEPXHOCTH, OCh H
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHYC: OCHOBaHME U BeplInHa, 00pa3yromas u
0Cb, IIOMIAJb OOKOBOIM M TOJHOM MOBEPXHOCTH. Y CEYEHHBIA KOHYC: 00pa3ylolue u
BBICOTa, OCHOBAHUSI U OOKOBAsI IOBEPXHOCTb.

Chepa u map: UeHTp, paauyc, TUAMETp, IUIOMIAAL IMOBEPXHOCTH CGeEphI.
B3aumHoe pacnosiokeHue cdepbl M IUIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe,
IUI0MIAAEL CHEPHI.

N3006paxkenue Ten BpalieHus Ha MI0ckocTu. Pa3BépTka mumuHApa U KOHyca.

KomOunanuu Ten BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOIpaHHHK, OMUCAHHBIN
okoJ10 cepsl, chepa, BUCaHHAST B MHOTOTPAHHUK, UJTH TEJIO BPAIICHHUS.

[Tousite 06 06bEMe. OcHOBHBIE CBOMcTBa 00BEMOB Ten. Teopema 06 00BEME
MPSIMOYTOJIBHOTO MapayieNienuriesa u cieacTBus u3 He€. O0BEM MUWIHHIpA, KOHYyCA.
O0BéM 1m1apa U IO s CPEpHhI.

[TonoOubie Tema B  mpoctpaHcTBe. COOTHOIICHUS MEXIY IUIOIIAASIMHU
MOBEPXHOCTEN, 00BEMAMHU MTOTOOHBIX TEI.

Ceuenusa munuHapa (mapawieJbHO M NEPHNEHANKYISIPHO OCH), CEUEHHSI KOHYyca
(mapasnsenbHOEe OCHOBAHUIO U MTPOXOSIIIEe YEPe3 BEPIINHY), CEUCHHUSI 1Iapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekrTop Ha mimockoctu u B mpocTpaHcTBe. ClIOKEHUE W BBIYMTAHUE BEKTOPOB.
YMHOXkEHHE BEeKTOpa Ha 4uciio. Pa3nokeHue BeKTopa mo TpEM HEKOMILIaHAPHBIM
BekTopaM. [IpaBuiio mapamienenunena. Pemienue 3anay, CBA3aHHBIX ¢ MPUMEHEHUEM
MpaBWJI IEUCTBUN ¢ BeKTOpaMu. [IpsmMoyrosbHas cucrtemMa KOOpAUHAT B MPOCTPAHCTBE.
Koopaunatsl Bextopa. [IpocTelimue 3anaun B KOOpAHMHATAX. YTOI MEXIY BEKTOPAMM.
CkansipHOo€ MPOU3BEJICHUE BEKTOPOB. BBIYMCIIEHHE YIVIOB MEXIYy HPSIMBIMU U
mI0cKocTsIMU. KoopAMHATHO-BEKTOPHBIA METO/I ITPU PELICHUU T€OMETPUUECKUX 3a/1a4.



BeposiTHOCTH M CTATHCTHKA

10 KVIACC

[IpencraBienue MaHHBIX C TOMOIIBIO Tabmui, W jauarpamMm. CpemaHee
apudpMeTnyecKoe, MeJuana, HanooJIbIIIee U HAMMEHbIIIEE 3HAUCHUS, pa3Max, JUCTIEPCHSI
Y CTaHJApTHOE OTKJIOHEHHE YUCJIOBBIX HAOOPOB.

CrnydaifHble SKCMIEPUMEHTHI (OIBITHI) U CIIy4alHbIE COOBITHS. DJIEMEHTapHBIC
coObITusl (Mcxozwl). BeposiTHOCTH chydailHOrOo coObITHA. bIu30cTh YacToThHl U
BEpOSITHOCTU COOBITUH. CiydallHbIE OMNBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMHU
COOBITUSIMU. BEepoSITHOCTH COOBITHI B OMBITAX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMH.

Omnepanuy Hajg COOBITHUSAMHM: TEepecedeHue, OO0bEeIUHEHNUE, MPOTHUBOIIOIOXKHBIC
coObITHs. Jlnarpammsl Diinepa. opmyra cioxxkeHHust BEpOSITHOCTEH.

VYcioBHasE BEPOSITHOCTb. YMHOXKEHHUE BEpOATHOCTEU. JlepeBo ciryyaliHOro
skcriepuMeHTa. GopmMyria MoJTHOM BEpOosATHOCTH. HezaBucuMbIe COOBITHSI.

KombunaropHoe npaBwio ymHokeHus. [lepectanoBku u ¢akropuan. Ywucio
couetanuil. Tpeyronsauk Ilackans. ®opmyna 6uaoma HeroToHa.

bunapsbpIfi Clly4aiiHBIM ONBIT (MCTBITAHKUE), yCIeX W Heynada. HesaBucumeblie
ucnbiTanus. Cepursi HE3aBUCUMBIX UCIIBITAHUI A0 epBoro ycrnexa. Cepust He3aBUCUMBIX
VCHBITAaHUN bepHyIH.

Cnyuaiinass ~ BenuuuHa.  Pacnpenenenue — BeposiTHocTed.  Jlmarpamma
pacnipenenieHus. llpumepsl pacripeiesieHnid, B TOM 4YHUCJE, TE€OMETPUYECKOE U
OMHOMHUAIBHOE.

11 KUIIACC

UucnoBble XapaKTEPUCTUKU CIyYallHBIX BEJIMYMH: MATEMAaTUUYECKOE OKHJIaHUE,
IUCIIEPCUs] U CTaHAAPTHOE OTKJIOHEHHue. IIpumepbl MpUMEHEHHsT MaTeMaTH4eCKOTro
OXXHMJAaHWSA, B TOM YHCIE B 3aJayax W3 IOBCEAHEBHOW >XU3HHU. MaTemaThyeckoe
OXKHJaHUE OWHAPHOM CIy4ailHOW BeIMYMHBL. MaTeMaTudecKoe OKHUIAHUE CYMMBbI
CIIyYalHBIX BEIMYMH. MaTeMaTU4YeCKOE OKHUIAHUE U TUCTIEPCUS T€OMETPUUYECKOr0O U
OMHOMHUATBHOTO pacTpeaeNICHUM.

3aKoH OOJBIITNX YHCEI U €T0 POJIb B HAYKE, MPUPOIE U 001iecTBe. BriOOpoUHbIi
METO/I UCCIIEAOBAaHMIA.

[Iprmepsl HENpEpBIBHBIX CIIy4aWHbIX BeJWYMH. [IOHSATHE O IIOTHOCTH
pacrpezesieHus. 3aauu, MPUBOASIINE K HOpMallbHOMY pacnpeneneHuto. [lonstue o
HOPMAaJIbHOM PacCIpeCICHUH.

Il. IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA YYEBHOI'O
HHPEIMETA

B pe3ynbraTe wu3yuenuss «MartemaTUKU» Ha YpPOBHE CpEAHEro OOIIEero
oOpa3zoBaHus y oOyuyaromierocsi OynyT c(OpMHUpOBaHbI CHEAYIONIME JIMYHOCTHBIC
pe3yJIbTaThI:



I'paknanckoro BocnuTaHus:

c(hOpMUPOBAHHOCTH TPAXKIAHCKOM MO3ULIMU O0YUYaIOMIETOCS KaK aKTUBHOIO U
OTBETCTBEHHOTO YJI€HA POCCHUUCKOTO OOIIECTBA, MPEJICTABICHUE O MAaTEMaTHYECKUX
OCHOBax (PYHKIMOHUPOBAHMUS  PA3JIUYHBIX CTPYKTYp, SBJICHHUH, MPOLETYP
IPaKIaHCKOTO 00111eCTBa (BBIOOPHI, OIIPOCHI U IPYTO€), YMEHUE B3aUMOJEHCTBOBATH C
COIMATIbHBIMU MHCTUTYTAMH B COOTBETCTBUH C UX (PYHKIUSIMU U Ha3HAUCHUEM,;

IlaTproTn4yecKkoro BOCMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUUCKON TPaKTAHCKON HIEHTUYHOCTH, YBAXKECHHS K
IPOIIJIOMY U HACTOSIIEMY POCCUMCKON MaTEeMaTUKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTH)KEHUSIM POCCHUMCKMX MAaTEMaTUKOB M POCCUICKONW MaTEMaTHUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE HJTUX JOCTHDKEHUW B JPYrUX HayKax, TEXHOJOrusx, cdepax
SKOHOMUKHU;

JIlyXOBHO-HPAaBCTBEHHOI'0 BOCITUTAHMSI:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoja, chOpMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUS, ATHYECKOTO IOBEACHHUS, CBSI3aHHOTO C TMPAKTUYECKUM
MPUMEHCHHEM JOCTHKEHUM HAYKU U JEATEIbHOCThIO YUEHOTO, OCO3HAHUE JIUYHOTO
BKJIaJIa B IOCTPOEHUE YCTONIMBOTO OYAYIIETo;

ICTEeTUYECKOr0 BOCIIMTAHMS:

ACTETHYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYAs SCTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj]a4, PEIICHUN, pacCyKIEHUNH, BOCIIPUUMUYUBOCTD K
MaTEMaTUYECKUM acCIleKTaM Pa3JIYHBIX BUJIOB UCKYCCTBA;

DuU3NYeCKOro BOCIIMTAHMSA:

c(hOpMHUPOBAHHOCTh YMEHUS MIPUMEHSATH MaTEeMAaTUUECKUE 3HAHUS B MHTEpEcax
30poBOTO M 0Oe30MmacHOro o0pa3a >KU3HHM, OTBETCTBEHHOE OTHOIIECHHE K CBOEMY
3I0pPOBBIO (30pOBOE THUTaHWE, COATAHCHUPOBAHHBIM PEXHUM 3aHATHA M OTIbIXA,
peryisipHast (u3MYecKass AaKTUBHOCTH), (PU3MYECKOe COBEPIICHCTBOBAHUE TIPH
3aHATHIX CIIOPTUBHO-03/I0POBUTEIBHON €S TEIBHOCTHIO;

TpyaoBoro BOCHIMTAHUA

TOTOBHOCTH K TPY/ly, OCO3HAHUE IIECHHOCTHU TPYIOTIO0MS, HHTEPEC K Pa3TUIHBIM
chepam mnpodeccHOHANBHOU JESATENBHOCTH, CBS3aHHBIM C MaTEMaTUKOH © €
MPWIOKECHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oymymieil mpodeccuu u
peann30BBIBAaTh COOCTBEHHBIC KWU3HEHHBIE IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTHYeCcKOMYy OOpa30BaHUIO M CaMOOOPa30BAHUIO HA MPOTSHKEHUH BCEH KU3HH,
TOTOBHOCTh K aKTUBHOMY YYacTHIO B PELIIEHUU MPAKTUYECKUX 33714 MaTEMaTUYECKOM
HaIPaBICHHOCTH;

IKOJIOrH4eCKOro0 BOCIIUTAHUS:

chOPMHPOBAHHOCTh  DKOJOTHYECKON  KYJIbTYpbl, TOHUMAHWUE  BIASHUS
COIMAIbHO-KOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOJHOW M COLHUATIbHOU
Cpe/ibl, 0CO3HAHHE TJI00ATBHOTO XapaKTepa HKOJIOTHUECKUX MPOoOIeM, OpUEeHTAIUS Ha
MIPUMEHEHUE MaTeMaTUYECKUX 3HAHUU JJISl pelIeHus 3a/1a4 B 00JIaCTU OKpYKarolen
cpelbl, IJIAHUPOBAHHME IOCTYNKOB M OLIEHKM WX BO3MOXHBIX MOCIEIACTBUM 1Jid
OKPY’KAIOIIEH CPEbI;

IleHHOCTH HAYYHOIO MO3HAHUS:



c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKHU, MOHUMAHUE MAaTEeMaTUUYECKOU
HAyKU Kak c(epbl YEIOBEUECKOU NeATEeIbHOCTH, 3TAllOB €€ Pa3BUTUSA U 3HAYUMOCTHU
JUISL pa3BUTHS LIMBUWINW3AIMHU, OBJIAJACHUE SI3BIKOM MATEMaTUKU M MaTEMaTUYECKOU
KyJbTYPOU KaK CPEACTBOM IMMO3HAHUS MUPA, TOTOBHOCTH OCYLIECTBISATH IPOCKTHYIO U
HCCIIEI0BATENBCKYIO AEATEIbHOCTh HHIANBUAYAJIBHO U B TPYIIIIE.

MeTanpeaMeTHbIe pe3yJbTAThI:

MeranpenMeTHble  pe3ysbTaThl OCBOCHHS OCHOBHOM  00pa3oBaTeIbHOMU
nmporpaMMsbl, (GOPMUPYEMBIEC TIPU U3YICHUU MATEMATUKH:

1. OsBiaageHue yHHMBEpPCAJbHBIMM Y4YeOHBIMH  TO3HABATEJIbHBIMH
AeHCTBUAMHU
ba3oBble JiornyecKkue 1ecTBUA:

BBISIBJIATH M XapaKTEPH30BaTh CYIIECTBEHHbIE NPHU3HAKH MAaTeMaTHYECKUX
00BEKTOB, TOHATUN, OTHOIICHUN MEXKIY MOHATUAMH, (OPMYJIUPOBATH ONPECICHUS
MOHSTUM, YCTAaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIIMKM, OCHOBAHUS JIJIs
0000IIIeHNS U CpaBHEHUS, KPUTEPUH MPOBOIUMOTO aHAJIN3a;

BOCIPUHMMATh,  (OPMYJIMpPOBATb U  TPEOOPA3OBBIBATH  CYXKICHHUSA:
yYTBEPUTEIbHBIE U OTPUIIATEIbHBIC, €IMHUYHBIE, YACTHBIE U 00IIIHE, YCIOBHBIE,

BBISIBJISITh MATEMAaTHUECKHE 3aKOHOMEPHOCTH, B3AaMMOCBSI3U M TPOTUBOPEUHS B
dakTax, TAHHBIX, HAOMIOACHUSAX UM YTBEPXKICHUSX, MpeAsiaraTb KPUTEPUH JiA
BBISIBJICHUS] 3aKOHOMEPHOCTEH U MPOTUBOPEUUH;

JienaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX H
WHAYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

IPOBOAUTH CaAMOCTOATEIBHO JI0KAa3aTEIhCTBA MAaTEMAaTUYECKUX YTBEPKICHUM
(mpsiMble W OT MPOTHUBHOTO), BBICTPAUBATh APTYMEHTAIIMIO, NMPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBOJIBI;

BBIOMpATH CIIOCO0 penieHus y4eOHOM 3a/1auu (CpaBHUBATh HECKOIBKO
BapUAHTOB PEIIEHUs, BEIOMPATh Han0o0JIee MOAXOASIINNA ¢ YIETOM CaMOCTOATEIHEHO
BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTe/bCKue AeCTBUS !

HCIIOJIb30BaTh BOIMPOCHl KaK KCCIENOBATEIIbCKUM HHCTPYMEHT TO3HAHUS,
dbopMynHpoBaTH BONPOCHI, (PUKCHUPYIOIINE TPOTUBOPEIHE, MPOOIEMY, YCTAHABIUBATH
UCKOMOE W JaHHOe, (OPMHpPOBATH THUIIOTE3Yy, APTYMEHTHPOBATH CBOIO TO3MUIIHIO,
MHEHHUE;

MIPOBOJIUTH CAMOCTOSITENILHO CIUTAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEA0BAHUE 11O
YCTAHOBJICHUIO OCOOCHHOCTEM MaTeMaTUYeCKOTO OOBEKTa, SBJICHUS, MpOIlecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXKIy 00BEKTaMU, SBICHUSIMH, POLECCAMMU;

CaMOCTOSITEIbHO (popMynHpoBaTh 00OOIEHHST W BBIBOABI MO pPe3yJibTaTam
MPOBEAEHHOTO HAOIOICHUS], UCCIIEAOBAHUS, OLIEHUBATh JOCTOBEPHOCTH MOJYYEHHBIX
pe3yJbTaTOB, BRIBOJAOB U 000OIIICHHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE pPAa3BUTHE TMPOIECCa, a TAaKXKE BbIJBUTATh
MPEIOJIOAKEHUS O €r0 Pa3BUTUH B HOBBIX YCIOBHUSX.



Pabora ¢ undgopmanmeii:

BBISBIISITH AeUIMTH MHPOpMALMU, AAaHHBIX, HEOOXOJUMBIX /JIsi OTBETA Ha
BOITPOC U JIJIS PELLICHHUS 3a]1a4u;

BBIOMpaTh MHPOPMAIMIO M3 UCTOYHUKOB PA3IUYHBIX THUIOB, aHAJIU3UPOBATH,
CHUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH MH(DOPMAILIMIO PA3IMYHBIX BUJIOB U PopM
MIPEACTABIICHNS;

CTPYKTYypUpOBaTh WH(OpMAILNIO, MPEACTABIATh, €€ B Pa3IudHBIX (opmax,
WUTFOCTPUPOBATH TpaPUUECKH;

OIICHUBATH HaJIEXKHOCTh uHpopMmaruu o CaMOCTOSITEIBHO
c(hopMyJIUPOBAHHBIM KPUTEPUSIM, CHOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

2. OsiajeHHe YHUBEPCAJBbHBIMH Y4YeOHbIMM KOMMYHHMKATHBHBIMHU
AefiCTBUAMM

BOCIIPUHUMATHh U (POPMYITUPOBATH CYXKIEHUS B COOTBETCTBUU C YCIOBUSMH U
HEISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U
MMCHbMEHHBIX TEKCTAX, 1aBaTh MOSACHEHHUS MO X0y pELICHUs 3aa4i, KOMMEHTUPOBATh
MOJTyYCHHBIN pe3yJIbTaT;

B X0A€ OOCYXIEeHHUs 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYX IAaeMOU TEMBI,
poOJIeMbl, pelaeMoi 3a/1auu, BICKa3bIBaTh MJICH, HAIICJICHHBIC HA MOUCK PEIICHMUS,
CONOCTABJISITh CBOM CYXAECHUS C CYXKICHHSIMU JPYTHX YYaCTHHUKOB JIHAJIOTa,
OoOHapy>KHUBATh PA3TUUME U CXOJICTBO MO3UIUH, B KOPPEKTHOU (popMe GOpMYITHPOBATH
pa3HorjIacus, CBOU BO3PAXKEHUS;

IPEACTAaBIATh PE3YIbTAThl PELICHHS 3a/1ayd, HKCIIEPUMEHTA, MCCIEIOBaHUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpAaTh (OpMAT BBICTYIUIGHHS C Y4€TOM 3ajiay
Ipe3eHTAIMN 1 OCOOCHHOCTEN ayTUTOPHH.

3. OBJIaleHHE YHHBEPCAJIbHBIMH Y4eOHbIMHU PEryJIATUBHbIMH 1eliCTBUSIMHA

Camoopranuszanus:

COCTaBIIATH TUIaH, aJTOPUTM pEHICHUs 3a7add, BRIOMpATh CIOCOO PEIICHHS C
y4€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOU MH(OPMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

BJIAJICTh HABBIKAMU TTO3HABATENBHON pedIeKCUU KaK OCO3HAHUS COBEPIIIAEMbBIX
JEUCTBUN W MBICIUTEIBHBIX MPOILIECCOB, WX pE3ylbTaTOB, BIANETh CIOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI MPOLECCAa U PE3yibTaTa PELICHHUS MAaTEMATHYECKOU
3a7a4u;

MPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTH IIPU PELICHHUH 33/Ja4H,
BHOCUTH KOPPEKTUBHI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JTAHHBIX,
HalJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBUE PE3YyJIbTATA IIEJH U YCIOBUSIM, OOBSICHATh MPUUYUHBI
JOCTH>KEHUSI WM HEJAOCTHXKEHUSI PE3YJbTAaTOB JIESITEIbHOCTH, HAXOJIUTh OIIHOKY,
JaBaTh OLIEHKY NPUOOPETEHHOMY OMBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MMOHUMAaTh W HCIOJb30BATh IMPEUMYIIECTBA KOMAHJHOW W WHIWBUIAYaJIbHOU
paboTHI IPU PEUICHUU YYEOHBIX 3a/1a4, IPUHUMAThH 1[€JIb COBMECTHOM JIESITEIbHOCTH,
IJIAHUPOBATh OPraHU3alMI0 COBMECTHOM paboOThl, pachnpenensiTb BUAbI padoT,



JIOTOBApUBAThLCs, OOCYX AaTh MPOIECC U pe3yiabTaT paboThl, 0000aTh MHEHHUS

HECKOJIbKUX JIFOACH;

y4acTBOBAaTh B TPYMNIOBBIX (popmax paboThl (0OCYkIeHUs, OOMEH MHEHHH,
«MO3TOBbI€ IITYPMbD» U HHbBIE), BHIMOIHATH CBOIO YacTh pabOThl U KOOPJIUHUPOBATH
CBOM JCHCTBUS C IPYTMMU YJI€HAMU KOMaH/Ibl, OLICHUBATh Ka4€CTBO CBOETO BKJIajaa B
00U MPOYKT MO KPUTEPHUSM, CHOPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBUSI.

IIpeaMeTHBIE pe3yabTaThI (110 roAaM 00y4YeHUs):

AureOpa

10 kaacce

Yucia n
BBLIYHCJICHUSA

OTIepUPOBATh MOHATHIMH: PAIIMOHATIBLHOE M JICHCTBUTEIBHOC
YKCJI0, OOBIKHOBEHHAS U JACCATUYHAS IPOOb, MPOIICHTHI;
BBITIOJTHATH apU(PMETHUYSCKHUE ONICPAIMH C PAllMOHAIBHBIMU U
JEHCTBUTEITLHBIMY YHCIIAMU;

BBITIOJTHAT MPUOJIMKEHHBIC BBIYUCIICHUS, UCTIONB3YS MTpaBujia
OKPYTJICHHUS, JIeJaTh MPUKUAKY U OLIEHKY Pe3ysbTaTa
BBIUMCJICHUM;

OTIepUPOBATH MOHIATUSIMU: CTETIEHB C IIEJIBIM MTOKa3aTesleM,
cTanaaptHas (opma 3anucu JeHCTBUTEIBHOTO YHUCIia, KOPEHb
HATypaJIbHOU CTENEHHU, UCTIOJIH30BATh MOAXOAIILYI0 (OpMY
3aMKCH IEUCTBUTEIBHBIX YUCEN JIJISl PEIICHUS TPAKTUIECKUX
3a/lay ¥ TPEeJICTABICHUS JaHHBIX;

OTEepUPOBATH MOHITUSIMU: CUHYC, KOCUHYC U TaHTE€HC
IIPOU3BOJIBHOTO yTiia, UCTIOIb30BATh 3aITUCh MTPOU3BOJIIBHOTO
yriia yepe3 00paTHbIC TPUTOHOMETPHUECKUE (PYHKITHH.

YpaBHeHus u
HepaBeHCTBA

ONEPUPOBATH MOHITUSIMH: TOXKJIECTBO, YPAaBHECHUE,
HEPABEHCTBO, 1EJI0€, pAllMOHAILHOE, UPPALIMOHAIBHOE
YpaBHEHHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE YPABHECHUE;
BBITIOJIHSITH TTPe0oOpa3oBaHUs TPUTOHOMETPUIECKUX BBIPAKECHUN
Y peliaTb TPUTOHOMETPUYECKUE YPABHEHHS,

BBITIOJTHSITB TTPE0Opa30BaHUs IICNIBIX, PAITHOHATBHBIX U
MPPaALMOHAIIBHBIX BBIPAKEHUN W PEIIATh OCHOBHBIE THUIIBI
LEJIBIX, PALMOHAIBHBIX U UPPALMOHATIBHBIX YPABHEHUMN U
HEPABCHCTB,;

MIPUMEHSATh YPAaBHEHUSI 1 HEPABEHCTBA JIJISI PEIICHUS
MaTeMaTUYECKUX 3aJa4 U 3a7a4 U3 pa3IuyHbIX 00JIacTell HayKu
Y pEATbHOU KU3HU;

MOJICTUPOBAaTh peallbHbIE CHUTyalluM Ha S3bIKE aireOphl,
COCTABJIATH BBIPAXKCHUSI, YPABHECHUS, HEPABEHCTBA MO YCIOBHUIO




3aJla4yM, UCCIIEN0BATh MOCTPOCHHBIE MOJIEIN C UCTIOJIB30BAHHEM
armapara ajareopsbl.

DYyHKUNH U
rpaguxku

OMepUpoOBaTh MOHATUSAMHU: (QYHKLIHSA, CIOCOOBI  3aJaHUs
GyHKUIMU, O00NacTb ONpENeieHUsT M MHOXXECTBO 3HAaYeHUU
¢ynkuuu, rpaduk GyHKIKUU, B3aUMHO 00paTHbIE (QYHKIINY;
ONEepUPOBATh MOHATUSAMU: YETHOCTh M HEUETHOCTHh (YHKILIHH,
HyJIU (QYHKLIHUH, TPOMEKYTKHA 3HAKONOCTOSHCTBA;

UCIO0JIb30BaTh rpaduKu GyHKIUN ISl pelIeHUs] ypaBHEHHUI;
CTPOUTH U YUTATh IpaUKu TUHEHHON QYyHKIMH, KBaIpaTUIHON
(GYHKIMU, CTENEHHOW (PYHKIIUU C 1I€JIBIM MTOKa3aTeNeM;
UCIO0JIb30BaTh Tpaduku GYHKIMHA A UCCeOBaHUS MPOLIECCOB
U 3aBUCUMOCTEM NpH pEIIeHUH 3aJa4 U3 JAPYTruX Yy4eOHbIX
OpEeIMETOB U PEabHOM JKHU3HHM, BbIpaXaTh (QopMyIaMu
3aBUCUMOCTH MEK/y BEJIMUNHAMHU.

Hauvaaa
MAaTEMATHYECKOro
aHaJIn3a

OIICPUPOBATH ITOHATUAMMU.: IOCJICO0OBATCIIBHOCTD,
apI/I(i)MeTI/I‘{eCKaSI U TCOMCTpUYICCKAA IPOTPCCCHH,
OIICPUPOBATH INOHATUAMMN. OECKOHEYHO Y6BIBaI-OIIIaSI

reoMeTpuYecKas Mmporpeccusi, cyMMa OECKOHEHYHO YyObIBarolen
r€OMETPUYECKOMN MPOrpeccuu;

3a/1aBaTh MOCJIEI0BATEILHOCTH PA3IMYHBIMU CIIOCO0AMU;
UCIIOJIb30BaTh CBOMCTBA IOCJIENIOBATEIBHOCTEM M TpOrpeccuii
JUTsI pelIeHUs] peaIbHbIX 3a/1a4 MPUKJIAJHOTO XapaKTepa.

MuoxkecTBa U

OIICPHUPOBATH ITIOHATUAMMN. MHOXECTBO, orcpanuu Hal

JIOTMKa MHO’KECTBAMH
HUCIIOJIB30BAaTh TGOpeTI/IKO-MHO)KeCTBeHHblf/'I aliapar JJIA
OIMCAHUS PEATBHBIX MTPOLIECCOB U ABJICHUH, IIPU PEIICHUU 3a]a4
U3 IPyTUX YIeOHBIX IPEAMETOB;
ONEpUPOBATh MOHATHSMH: OMNpPEACICHUE, Teopema, CIE/CTBUE,
JIOKa3aTEIbCTBO.

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

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

ONEPUPOBATH MOHATUAMM: Jorapudm Yucla, IECATHUYHbIE U
HATypaJIbHbIE JIOTAPU(PMBI.

YpaBHeHus u
HepaBeHCBTA

NPUMEHATH CBOMCTBA CTEIEHU J1JIs TPe0oOpa3oBaHus BEIPAKEHUH,
ONEpUPOBaTh MNOHATHSMH: TIOKA3aTEIbHOE YypABHEHUE U
HEpPAaBEHCTBO, pEIIaTh OCHOBHBIE THIIBI  ITOKA3aTEJIbHBIX
YPaBHEHU U HEPABEHCTB;




BBIMIOJHATE  NMPeoOpa3oBaHUs  BBIPAXKEHUH,  COAEpMKAIIMX
Jgorapu(mbl, ONEPUPOBATh MOHATUAMH: JOrapUPMUUYECKOE
YPaBHEHUE U HEPABEHCTBO, PELIaTh OCHOBHBIE TUIIBI
Jorapu(pMUYECKUX YPAaBHEHUN U HEPABEHCTB;

HaXOAUTh  pELICHUSA  MPOCTEUIIMX  TPUTOHOMETPUYECKUX
HEPABEHCTB;

ONIEPUPOBATH IOHATUAMU: CUCTEMA JIMHEUHBIX YPaBHEHUN U €€
pelLlIeHue, UCIIOIb30BaTh CHUCTEMY JIMHEHWHBIX YPAaBHECHUM JUIA
peLIeHUs NPAKTUYECKUX 3a/aY;

HaXOJUTh pELICHUSA IMPOCTEUIINX CUCTEM U COBOKYITHOCTEHN
palMOHAIBLHBIX YPABHEHUN U HEPABEHCTB;

MOJIEIUPOBATh pEAJbHbIE CUTyallMd Ha S3bIKe anreOpsl,
COCTaBJISITh BBIPAJKECHUS, YPABHEHUS, HEPABEHCTBA U CUCTEMBI 110
YCIOBUIO 3aJaud, MCCIENA0BATh IIOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM armapara ajareopsl.

DYyHKUNH U
rpaguxku

OIIepUPOBATH HOHSTHSAMU: MEPUOINYCCKAS byHKIISA,
IIPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, TOYKH D3KCTpEeMyMa
dbyHKIIMK, HAaMOOJbIIee U HaUMEHbIIee 3HaYeHUs (QYHKIUU Ha
IPOMEXYTKE, UCIOJIb30BaTh MX JUIsI MCCIeAOBaHUS (YHKIUH,
3aJlaHHOM TpaduKoMm;

OTIepUPOBATH HOHSITUSIMU: rpaduxu MOKa3aTelIbHOMH,
Jorapu(MUYecKoil M TPUTOHOMETPUYECKUX  (DYyHKIIHIA,
U300paXkaTh UX Ha KOOPJIWHATHOM IJIOCKOCTH M HCIIOJIH30BATh
JUTSI pelIeHUs] ypaBHEHU U HEPaBEHCTB;

n300pakaTh Ha KOOPAMHATHOHN IUIOCKOCTH TpadUKU JTMHEHHBIX
YPAaBHEHHM W HCIOIB30BaTh UX JJIA PEIICHUS CHUCTEMBI
JIMHEWHBIX YPABHECHU;

UCIIOJIb30BaTh Tpaduku GYHKIHMHA AJs UCCIEOBaHUS MPOIIECCOB
W 3aBHCHMOCTEH U3 IPYTUX YYCOHBIX NUCITUILIVH.

Hauvaua
MATEeMATHYECKOr 0
aHaAJIN3a

OTIepUPOBATH MOHATUAMH: HETIPEPBIBHAS (PYHKITUS, TIPOU3BOTHAS
(GYHKITNHU, UCTIONB30BAaTh TEOMETPUUECKUA U (PU3UIECKUN CMBICIT
IIPOM3BOJIHOM ISl PELICHUS 3a1a4;

HAXOJUTh MPOU3BOJHBIC AIEMEHTAPHBIX (DYHKIIMA, BBIYUCISATH
MIPOM3BOJIHBIE CYyMMBI, TPOU3BECHUS, YACTHOTO (DYHKIIHIA,
WCIIOJIb30BaTh MPOU3BOJIHYIO IS HCCIEA0oBaHUS (YHKIUA Ha
MOHOTOHHOCTb M  JKCTPEMYMBI, TPUMEHATH PE3YJIbTAThI
WCCJIEIOBAaHUS K TIOCTPOCHHIO TPa(UKOB;

VCIIOJIb30BATh MPOU3BOJHYIO I HAXOXIACHHS HAWIY4IlIero
pelIeHusT B NOPUKIAJHBIX, B TOM YHCJIE COLUAIBHO-
SKOHOMUYECKUX, 3a/a4ax;

ONEpUpPOBATH MOHATUSIMU: MEepBOoOOpa3Hasi U  UHTErpall,
MOHUMATh Fr€OMETPUUYECKUI 1 (U3UUECKUI CMBICII MHTETpaJa;




HaXOAUTh NEPBOOOPA3HBIE JIEMEHTAPHBIX (PYHKIUI, BEIYUCIATD
uHTerpan no ¢popmyne Hetorona—JleitOuuua;

pemaTe NOpUKIaAHBIE 3aJayd, B TOM YHCIE COLMAIbHO-
HSKOHOMUYECKOT0 M (PU3MUECKOrO XapakTepa, CpeacTBaMu
MaTEMaTUYECKOr0 aHaJIM3a.

I'eomerpus

10 kaacc

ONEPHUPOBATH MOHATUSAMM: TOUKA, IPSIMast, INIOCKOCTb;
IPUMEHATh AKCUOMBI CTEPEOMETPUU M CIEACTBUS U3 HUX IPU
pEeLIEHNH TeOMETPUYECKHX 3a/1aY;

ONEPUPOBATH HNOHATHSAMMU: MapajuIeIbHOCTh 17}
NEPNEHAUKYISPHOCTD MPSAMBIX U TNIOCKOCTEN;
KJacCU(UIUPOBATh B3aUMHOE pACIOJNOKEHUE TMPSAMBIX U
IJIOCKOCTEN B MIPOCTPAHCTBE;

ONEPUPOBATH  IMOHATHSMHU:  JABYIPAHHBIM  yroj, TpaHu
JBYTPaHHOTO yIJja, pedpo ABYTPAHHOIO yIJa, JIMHEWHBIA yrou
JNBYTPAHHOTO yTja, IpajlyCHas Mepa IBYTPaHHOIO yIJa;
ONEPUPOBATH IMOHATUSMHU: MHOTOIPAHHUK, BBINYKIbIA U
HEBBIIIYKJIBI ~ MHOIOIPaHHUK, DJJEMEHTbl MHOIOTPaHHHKA,
IIPaBUJIBHBI MHOT'OTPaHHUK;

pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOI'PAaHHHUKOB (IMpaMHU/a,
pu3Ma, IpsIMOYTOJIbHBIN Mapaenenumnes, Kyo);
KJIacCU(QUIMPOBATh MHOTOTPAHHUKH, BBIOMPAs OCHOBAHMSI JJIs
KjIaccuPUKaUK (BBITYKIblE U HEBBIITYKJIBIE MHOTOTPaHHUKH,
IIPaBUJIBHBIE MHOTOTPAHHUKH, INPSMbIE U HAKIOHHBIE IPU3MBI,
napasieaenunenl);

ONEpPUPOBATH IOHATUSAMHU: CEKylllass IUIOCKOCTb, CEYEHUE
MHOI'OTPaHHUKOB;

OOBSCHATh MPUHLIUIIBI OCTPOEHUSI CEYCHHM, HCIONb3YsI METOJ
CIIE/10B;

CTPOUTH CEYEHUSI MHOI'OTPAHHUKOB METOJIOM CJIE0B, BBIITOIHATh
(BBIHOCHBIE) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX
dburyp: Buj cBEpXy, COOKY, CHU3Y;

pemaTs 3a71a4d Ha HAXOXKJICHHE T'€OMETPUYECKUX BEIWYUH I10
o0pa3maM  WJIM  QJIropuT™MaM,  TNPUMEHAS  HU3BECTHbBIE
AQHAJIUTUYECKME  METOAbl IPU  PELIEHUM  CTAHAAPTHBIX
MAaT€MAaTUYECKUX 3a7a4 Ha BBIYUCICHHUE PACCTOSHUN MEXIY
NBYMsI TOYKaMH, OT TOYKH 10 IPSIMOM, OT TOYKH 10 IUIOCKOCTH,
MEXIy CKPEIIMBAIOIIMMUCS NPSIMBIMU;

pemaTe 3a1a4d Ha HAXOXKJICHHE T'€OMETPUYECKUX BEIWYUH I10
oOpasaMm  WIM  QJIroOpuTMaM,  HPUMEHSS  HU3BECTHBIC
AHAJIUTUYECKME  METOAbl IIPU  PEIIEHUM  CTaHIAApPTHBIX
MAaT€MATUYECKUX 3a/ad  Ha BBIYMCIEHHE YIJIOB MEXIY




CKpEIIMBAIOUIUMUCA TPSIMBIMU, MEXKIY NPAMON U TUIOCKOCTBIO,
MEXY IUIOCKOCTAMM, IBYTPAHHBIX YIJIOB;

BBIUUCISATH OOBEMBI U TUIOIIAIM TOBEPXHOCTEW MHOTOTPAHHUKOB
(mpu3ma, nupamMpaa) C TNPUMEHEHUEM (QOpPMYJ, BBIUUCIATH
COOTHOILIEHHUS MEXIYy IUIOMAIIMHU IMOBEPXHOCTEH, OO0BEMaMu
0JI00HBIX MHOTOTPAaHHUKOB;

ONEepUpPOBATh MOHATUAMH: CUMMETpPHUS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHUMMETPHM, UEHTP, OChb M IUIOCKOCTb
CUMMETPUH UTYPBHI;

U3BJICKATh, npeoOpa3oBbIBaTh u UHTEPIPETUPOBATD
UH(GOPMALIMIO O MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax,
NPEJICTaBICHHYIO HA YepTexax U PUCYHKAX;

OpUMEHSATh  reoMeTpuueckue  (akTbl A pelleHus
CTEpEOMETPUUECKUX 3aJ1a4, IPEIoaraolux HECKOJIbKO I11aroB
pELIeHHUs], €CJId YCIIOBUS MPUMEHEHUS 3a/1aHbl B IBHOM (hopMme;
IPUMEHSTH MPOCTEHIINE MPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI npu pElIeHUH
CTEpEOMETPUUECKUX 3aJ1ay;

OPUBOAUTH NPUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B
OpUpoJe M KU3HHU, pAaclo3HaBaTh IPOSIBICHUE 3aKOHOB
r€OMETPUHU B UCKYCCTBE;

INPUMEHATh NOJyYEHHbIE 3HAHUS HA MPaKTHUKE: aHAJIU3UPOBATh
pealibHble CHUTyallud W TPUMEHITh H3YUYECHHbIE IOHATHUS B
Ipoliecce NOUCKA PELIEHUs] MaTeMaTHUeCKH C(HOPMYITUPOBAHHOMI
npoOJieMbl, MOJEIHUPOBATH pealbHbIE CUTyalldd Ha SI3bIKE
r€OMETPUH,  MCCIEAOBaTh  IMOCTPOEHHBIE  MOJEIH  C
UCMOJIb30BaHUEM I€OMETPUUECKUX OHATUN U TEOpEM, anmnapara
anreOppl, pewiaTb MPAKTUYECKUE 3aJadyM, CBSI3aHHBIE C
HAX0XJACHUEM IT'€OMETPUYECKUX BEJINYHH.

11 kaace

ONEpUPOBATH MMOHATHAMU: UUJIUHAPUYECKAs] TMOBEPXHOCTD,
oOpasyronue  NUIUHAPUYECKOW  MOBEPXHOCTH,  IHIUHID,
KOHHUYECKasi  IMOBEPXHOCTb, oOpasyroiue KOHUYECKOI
MOBEPXHOCTH, KOHYC, ChepruyecKasi HOBEPXHOCTD;

pacrmo3HaBaTh Tena BpaimieHus (WINHAP, KOHYyC, cdepa u map);
OOBSCHSTH CIIOCOOBI TIOJTYICHHSI TEJT BPAIICHHUS;
KJIacCu(UIIMPOBATh  B3aWMMHOE  pAcTojoKeHne chepbl
MJIOCKOCTH;

OMEpUPOBATH TMOHSTUSIMHU: IIAPOBOM CErMEHT, OCHOBAaHUE
CerMEHTa, BBICOTA CETrMEHTA, IIApOBOM CJIOM, OCHOBaHHE
IapOBOIO CJIOSA, BHICOTA IAPOBOTO CJIOS, IAPOBOM CEKTOP;
BBIYUCIISITh OOBEMBI U ILUIONIAAN MMOBEPXHOCTEH TeNl BpalleHus,
FEOMETPUYECKUX TEJ C MPUMEHEHHEM HOPMYIT;




ONEepUpPOBATh MOHATUSMH: MHOTOI'PAaHHUK, BIMCAHHBINA B Cepy U
ONMMCAHHBIA OKOJO cdepsl, cepa, BIHCAHHAST B MHOTOTPAHHUK
WIH TEJIO BPAILECHUS;

BBIUUCIISATh COOTHOILIEHUSI MEXY IUIOUIAJIMHU MOBEPXHOCTEU U
00BEMaMH TTOTOOHBIX TEJT;

nU300pakaTh u3ydaemble (UIypbl OT PYKH M C NPUMEHEHUEM
IPOCTBIX YEPTEKHBIX UHCTPYMEHTOB;

BBIMOJHATh (BBIHOCHBIE) TUIOCKHE YepTEeKUW M3 PUCYHKOB
IPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH
CEYEHHMsI TeJl BpalleHMUS,

U3BJICKATh, MHTEPIPETUPOBATH U npeoOpa3oBbIBaTh
UH(GOpPMAIIMIO O MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUrypax,
NPEJICTABICHHYIO HA YepTexax U PUCYHKAX;

OIEepUPOBATH MOHATHEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJHSATh IEUCTBHS CJI0’KEHUS BEKTOPOB, BHIYUTAHHS BEKTOPOB
U YMHOXEHHS BEKTOpa Ha YHUCIO, OOBICHATh, KAKUMU
CBOICTBaMU OHM 00J1a/1a10T;

IPUMEHSATh IPABUJIO MapaljiesieuIeaa;

ONEepUpOBaTh  MOHATUSAMU:  JEKapTOBbl  KOOPAMHATHl B
IPOCTPAHCTBE, BEKTOP, MOJYJIb BEKTOPA, PAaBEHCTBO BEKTOPOB,
KOOp/AMHATBl BEKTOpAa, YroJl MEXKIy BEKTOpaMH, CKaspHOE
IPOU3BEJICHUE BEKTOPOB, KOJUIMHEApHbIE M KOMIUIAHAPHBIC
BEKTOPBI;

HaXOJIUTh CYMMY BEKTOPOB U MPOMU3BEIECHUE BEKTOpa Ha YUCIIO,
yrol  MEXAYy  BEKTOpaMH, CKaJsIpHOE  IIPOU3BENEHUE,
packiIaibIBaTh BEKTOP MO ABYM HEKOJUIMHEAPHBIM BEKTOpaM;
3aJaBaTh IUIOCKOCTh YpaBHEHHEM B J€KapTOBOW CHCTEME
KOOP/AMHAT;

OpPUMEHATh  reoMeTpuueckue  (pakTel  UIsI  peuIeHHs
CTEPEOMETPUUECKUX 3a/1a4, PEAI0JIAraoiX HECKOJIBKO IaroB
pellIeHus, €Clii yCIOBUS IPUMEHEHHUS 3a/1aHbl B ABHOM dopMe;
pemarb NpocTeNIINe reOMETPUYECKHE 3a/1aul HA NPUMEHEHHE
BEKTOPHO-KOOPJIMHATHOI'O METO/A;

pemarh 3aJJa4M Ha JI0Ka3aTeJIbCTBO MATEMAaTHUYECKUX OTHOILICHHI
U HAXOXJEHUE TEeOMETPHUYECKMX BEIMYMH MO o0pa3uaM WIH
QNrOpUTMaM, HPUMEHSS HM3BECTHBIE METOJbl IPHU PELICHUH
CTaHJAPTHBIX MaTEMaTUYECKUX 3a]1a4;

OPUMEHSATH IPOCTEHNIINE TPOrPAMMHBIE CPEACTBA U 3JIEKTPOHHO-
KOMMYHUKAaIIHOHHBIE CUCTEMBI npu peLIeHUH
CTEPEOMETPUUECKUX 3a/a4;

OPUBOJUTH MPHUMEPHl MATEMATHYECKHUX 3aKOHOMEPHOCTEH B
OpUpPOJE U KU3HM, PACIO3HABaTh MPOSBICHUE 3aKOHOB
Ir€OMETPUU B UCKYCCTBE;




OPUMEHATh MOJYYEHHbIE 3HAHUS HA NMPAKTUKE: aHATM3HPOBATH
peanbHblE CUTYalUH W TPUMEHATh HW3YUYEHHbIE NOHATHS B
npolecce NoucKa pelieHusl MaTeMaTH4eCcKu chOpMYITUPOBAHHON
npoOJieMbl, MOJIETUPOBATh peajbHbIE CUTyallMd Ha S3bIKE
r€OMETPUHU,  MCCIENOBaTh  INOCTPOEHHbIE  MOJEIH  C
UCII0JIb30BaHUEM T€OMETPUUECKUX MOHATUN U TEOPEM, anmnapara
anreOpbl, pewmaTrh MNPAKTUYECKUE 3aJlayd, CBSI3aHHbIE C
HAXO0XJACHUEM T'€OMETPUUECKUX BEJIMYMH.

BeposiTHOCTH M CTATHCTHKA

10 kaacc

YUTATh U CTPOUTH TAOJIUIIBI U TUATPAMMBI;

OTIEpUPOBATH MOHATUAMU: CpeHee apudmeTnyeckoe, MeauaHa,
HauOoJbIIee, HaUMEHbIIEe 3HAYCHUE, pa3Max MaccuBa
YUCIIOBBIX JJAHHBIX;

OTICPUPOBATH TMOHATHAMU: CIyYaWHBIA AKCIEPUMEHT (OMBIT) U
cily4yailHoe cOOBITHE, DJIEMEHTApHOE COObITHE (DJIEMEHTapHBIN
MCXO0J1) CIIy4YalHOTO OIbITA, HAXOJAUTh BEPOSTHOCTH B OIBITAX C
PAaBHOBO3MOXXHBIMU ~ CJIy4YaWHBIMU COOBITUSIMH, HAXOAUTh H
CpPaBHUBATh BEPOSITHOCTH COOBITUI B M3YYEHHBIX CIy4YalHBIX
AKCIEPUMEHTAX;

HAaXOAUTh MW (GOPMYIUPOBATH COOBITHS: TIEpECeUeHUuEe u
0o0beIMHEHUE NTaHHBIX COOBITUH, COOBITHE, MPOTUBOIOJIOXKHOE
JAHHOMY COOBITHIO, TOJB30BaThCAd JUarpaMMamu ODiiiepa u
dbopMyIol CI0KEeHHS BEPOSTHOCTEH TIPH PEIICHUU 3a/1a4;
ONEPUPOBATH MOHATUSMHU: YCIOBHASI BEPOSITHOCTh, HE3aBUCHUMBbIEC
COOBITHS, HAaxOJUTh BEPOATHOCTH C TIOMOUIBIO TIpaBHUIIA
YMHOKEHUS, C TOMOUIBIO JIEPEBA CIIyYalHOTO OIbITA;
NPUMEHSITH KOMOMHATOPHOE MPABUIIO YMHOXKEHUS MIPU PEIICHUN
3a1ad4;

ONEPUPOBATH MIOHATHUSIMMU: WCIIBITAHUE, HE3aBUCUMBIC
VCIIBITAHUS, CEpUs HCIBITAHWM, YCIIEX M HeyJaya, HaXxOJUTh
BEPOSTHOCTH COOBITHA B CEPUH HE3aBUCHUMBIX HCIBITAHUNA IO
NEPBOTO ycCleXa, HAaXOIUTh BEPOSTHOCTH COOBITHI B cepuu
ucnblTanui bepuymm;

ONEPUPOBATh MOHATHUIMH: CIIyHaiiHasl BEJIMYMHA, PACTIPEICICHUE
BEPOSATHOCTEN, THATPAMMA PaCHpPEACIIECHUS.

11 kaace

CPaBHUBATh BEPOSTHOCTH 3HAYCHUMN CIIyYalHOW BEJIWYHUHBI I10
pacnpenesieHUIO Ui ¢ MIOMOIIBIO THArPaMM;

ONEpUPOBaTh  MOHATHEM  MATEMATHUYECKOTO  OXHWJAHMSA,
NPUBOJIUTh MPUMEPBL, KaK TMPUMEHAECTCI MaTeMaTUYECKOE
O0XXUJAHHUE CIIy4YaliHOM BEJIIMYMHBI HAXOAUTh MaTEMaTUYECKOE
0’KUJAHHE N0 JAHHOMY PaCIIpPEICIICHUIO;

UMETH MPEJICTABICHUE O 3aKOHE OOJIBIINX YHCEII,




HMCTD ITPCACTABJIICHUC O HOPMAJIbHOM paCIpCaACIICHUN.




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

OTBOJUMBIX HA OCBOEHUE KAXKJION TEMBI

Ne | HaumeHnoBaHue Kou-Bo
n/ | pa3iejioB U TeM 4acos,
n OTBOJAUMBIX JuekTpoHHbIe (M poBbIe) 00pa3oBaTeIbHbIE PeCYPChI
Ha
OCBOCHHEC
TEMbI
AJITEBPA
10 kaacc
1. MHuoxecTBa 14 1. AKmacc https://www.yaklass.ru/p/algebra/9-klass/neravenstva-i-sistemy-neravenstv-
paIMOHAIIbHBIX U 9125/reshenie-ratcionalnykh-neravenstv-metodom-intervalov-9128
JCHCTBUTEIBHBIX 2. Poccwuiickast anextponHas mkoja https://resh.edu.ru/subject/lesson/4730/start/149073/
HYUCCII.
PanmonanrnHbIe
YpaBHEHUS U
HEPABEHCTBA
2. dyuKIUN U 6 1. Poccwuiickas anekTpoHHas mkoja https://resh.edu.ru/
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 ¢ 12 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 12 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
cKkue PyHKIIMH U
UX rpapuKH.

1. Sxmacc https://www.yaklass.ru/p/algebra/10-klass/sinus-i-kosinus-tangens-i-
kotangens-svoistva-i-grafiki-trigonometricheski -10781

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

Tpuronomerpuue

CKHU¢E

HEPABEHCTBA

[IpousBoaHas. 34 1. Poccuiickas 35eKTpoHHAs 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

Wuterpanuero |9 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-4d0cbc549ee7
2. Poccutickas snextponHas mkoja https://resh.edu.ru/subject/lesson/6118/main/

Cucrembl 12 1. AKnacc 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/

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

1esble Yrciia 9102/naturalnye-chisla-povtorenie-11259/re-198ae908-4687-4b65-bb41-ba45ad84a6fd
2. Poccuiickas 3IeKTpOHHAs IIKOJIa
https://resh.edu.ru/subject/lesson/5255/conspect/272510/

IToBTOpEHME, 18

000011I€eHHE,

cucreMaTrmni3anuus

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. SIKmacc_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.  SKmacc___ 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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Cityuaiinbie
OTIBITHI u
CIly4alHbIE
COOBITHS, OIBITHI
c
PaBHOBO3MOYKHBI
MU
AJIEMEHTAPHBIMHU
UCXOJIaMHU

1. ®okcdhopa
2. MoOusnbHOe AIeKTPOHHOE 00pa3oBaHUE

Onepamuu ~ Hax
COOBITHSIMH,
CJI0’KEHHE
BEPOSITHOCTEN

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




