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ITOACHUTEJIbHAS 3AIINCKA

Pabouas mporpamma mpenMera «MaremaTHKa» COCTaBJIIEHA HAa OCHOBE CIEIYIOIINX
HOPMaTHBHO-IIPABOBBIX IOKYMEHTOB!

J @enepanbHblii 3akoH 0T 29.12.2012 r. Ne 273-03 «0O0 ob6pa3zoBaHuu B
Poccuiickoit denepanumny;

e [Ipuka3z MunnpocBemenus ot 22.03.2021 r. Ne 115 «O6 yrBepxnenun [lopsaka
OpraHM3allii W OCYLIECTBIEHUS O0pa30BaTEIbHONW MAEATENPHOCTH IO OCHOBHBIM
0011e00pa3oBaTeabHbBIM MIpOrpaMmaM — 00pa30BaTENIbHBIM IpPOrpaMMaM HayajbHOTO
00111eT0, OCHOBHOT'O OOIIEr0 U CPEeJHEro o0Iero oopa3oBaHus»;

e [Ipukaz3 MunucrepcrBa npocseuieHus: Poccuiickoit @enepanuu ot 12.08.2022 Ne

732 «O BHeceHMM W3MEHEHMH B (enepaibHbli T'OCyJapCTBEHHbI 00pa30BaTEIbHBIN
CTaHJApT CpeAHero obmiero oOpa3oBaHMs, YTBEP)KICHHBIA MpPUKa3oM MUHHUCTEPCTBA
oOpa3oBanus u Hayku Poccuiickoit deneparuu ot 17 mast 2012r.Ned 13y,

J @enepanbHas  oOpasoBaTenbHash INporpamMma,  yTBEpXKACHHAs  MPUKa30M

MunuctepctBa npocsenienus: Poccuiickoit @enepanuu ot 18 masg 2023 r. N 371;

J [TocranoBnenue [MaBHOrO TOCYIapCTBEHHOTO CaHUTapHOro Bpaua PdD or
28.09.2020 1. Ne 28 «O06 ytBepknenun canutapabix npaBuia CII 2.4.3648-20 «CanuTtapHo-
SMUJEMHUOJIOTHYECKHE TpeOOBaHUSA K OpraHu3alysM BOCIUTAHUS U OOy4YEHHUs, OTAbIXa H
O370POBJICHUS AE€TEH U MOJIOACKI.

[IporpaMmmMa 1O MaTeMaThKe Ha YpPOBHE CpeaHero oomero o0pa3oBaHUs
pa3zpaborana Ha ocHoBe PI'OC COO c y4€ToM COBpPEMEHHBIX MHPOBBIX TpedoBaHUIA,
MPEIbABISEMBIX K MATEMaTHIECKOMY 00pa30BaHUIO, H TPAIUILIUNA POCCHIICKOTO 00pa30BaHUs.
Peanmuzaumss mporpammbel 10 MaTeMaTUKe OOECIEYMBAECT  OBJAJIEHHE  KIHOYEBBIMU
KOMIETEHIIUSMH,  COCTaBISIOIIUMU OCHOBY IS CaMOpa3BUTHUS U HENPEPHIBHOTO
o0pa3oBaHMsl, LIETOCTHOCTh OOIIEKYJIbTYpHOI'O, JMYHOCTHOTO W IO3HABATEIBHOTO PAa3BUTHUS
JUYHOCTU 00YyYaIOIIUXCS.

B mporpamme mo MareMaTuke YYTEHBI HUJeH U MoiokeHHs KoHuenuuu pa3BUTHS
MaTeMatnueckoro oOpasoBanus B Poccuiickoit ®enepanuu. B cooTBeTCTBUM C Ha3BaHHEM
KOHIIETILIUY, MaTEMaTUYECKOe 00pa30BaHuE J10JKHO, B YACTHOCTH, IIPEIOCTABIIATE KaXAOMY
o0yuaronemMycs BO3MOXHOCTb JOCTUKEHUS YPOBHS MaTEMaTU4YECKUX 3HAHUI, HEOOXOUMOT0
JUI AaJibHENIIel yCnelH o )Ku3Hu B o0uiecTBe. IMEHHO Ha peleHne 3ToW 3aa4yu HalelieHa
IporpamMma o MaTemMaTuke 6a30BOro ypoBHs.

B »snoxy uwmdpoBoit Tpanchopmanmu Bcex cdep YEIOBEUECKON NeATEeIbHOCTH
HEBO3MOYKHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 6a30BOW MaTeMaTH4YECKOM
MOATOTOBKU. Y€ B UIKOJIE MAaTeMaTHKa CIYXXUT OMOPHBIM MPEAMETOM JUIsl HU3y4YEHUs
CME@XKHBIX JUCIUIUIMH, a B J)KM3HHU IOCJE IIKOJbl peajbHONM HEOOXOAMMOCTHIO CTAaHOBUTCS
HernpepbIBHOE 00pa3oBaHUE, 4TO TpeOyeT MOJHOLEHHOW 0a30Boil 0011eo0pa3oBaTeNbHOM
MOATOTOBKH, B TOM YHCJI€ U MAaTEMAaTUYECKOW. DTO OOYCIOBIEHO TEM, YTO B HAlM JHU
pacTér YHUCJIO CIELHaIbHOCTEH, CBSI3aHHBIX C HEMOCPEJCTBEHHBIM IPUMEHEHUEM
MaTeMaTHUKH: U B cepe S3KOHOMHKH, U B OM3HECE, U B TEXHOJOTHYECKUX 00JIaCTAX, U 1aXKe B
ryMaHUTapHBIX chepax. Takum o0Opa3zom, Kpyr oOydaroImuXcs, sl KOTOPBIX MaTeMaTHKa
CTAaHOBUTCS 3HAUUMBIM MTPEAMETOM, CYHIECTBEHHO PaCIIUPSIETCSI.

HpaKTI/ILIGCKaSI IIOJIC3HOCTh MAaTCMAaTHUKHU O6YCJIOBJ'IGHa TEM, 4YTO eé npeaMmeToM
SABJIAIOTCA (byHﬂaMeHTaJ'II)HBIe CTPYKTYpPbI HameCro Mupa: MNPOCTPAHCTBCHHLIC (l)OpMI)I u
KOJIMYCCTBCHHBIC OTHOLICHHUA OT HpOCTGﬁH.IPIX, YCBanBacMbIX B HCNOCPCACTBCHHOM OIBITC,



JI0 TOCTATOYHO CJIOXKHBIX, HEOOXOAUMBIX JUJIsl Pa3BUTHSI HAYYHBIX M TEXHOJOTHYECKUX UEH.
be3 KOHKpeTHBIX MaTeMaTUYECKUX 3HAHUN 3aTPyAHEHOIIOHUMaHKe TPUHLIUIIOB YCTPOHCTBA U
UCIOJb30BAaHUSI COBPEMEHHOM TEXHUKH, BOCHPHUITHE U HHTEpIpeTalus pazHOOOpa3HOH
COLMAJIbHOM,  DKOHOMHUYECKOW,  MOJUTHYECKOW  HHPOopMaluu, Manod¢¢peKTuBHA
MIOBCEHEBHAS MPAaKTHUYECKasi JesTeIbHOCTh. KaXk oMy ueoBeKy B CBOEH KM3HH MPUXOJUTCS
BBITMOJHATD J10CTATOYHO CJIOKHBIE PACUETHl M COCTABJIATH HECJIOKHBIE aJlTOPUTMBI, HAXOAUTh
HY>KHbIE (OPMYJIbI M NPUMEHATh UX, BJIAJACTh NPAKTUUECKUMHU MpUEMaMU T'€OMETPUUECKUX
U3MEPEHUH M TOCTPOEHUH, 4YMTaTh WHGQOpMAIMIO, MPEICTaBICHHYI0 B BUIY TalOJmI,
quarpaMMm M rpauKoB, KUTh B YCIOBHMSIX HEONPENEIEHHOCTH U IMOHUMATh BEPOSITHOCTHBIN
XapaKTep CIy4YalHBIX COOBITHM.

OAHOBpEMEHHO ¢ pacuMpeHueM cdep NpUMEHEHHs MaTeMaTUKU B COBPEMEHHOM
obmectBe BcE 0Oolee BaKHBIM CTAaHOBUTCS MAaTEMaTHUYECKUH CTUIb  MBILUICHUS,
NPOSIBJSIIOLIMICS B OMpelenEHHbIX yMCTBEHHBIX HaBbIKax. B mpomecce wu3yueHUs
MaTeMaTUKH B apceHall MIPUEMOB M METOJIOB MBIIIIEHUs YEJIOBEKa €CTECTBEHHBIM 00pa3oM
BKJIIOYAIOTCS MHIAYKIUS U JAEAYKIUs, 0000IIEeHHME M KOHKPETHU3alMs, aHalIu3 U CUHTE3,
KIaccupukanuss M cucremMarusanus, aOcTparupoBaHue W aHajorusa.  OOBEKTHI
MaTEMaTUYECKUX YMO3AKIIOUYEHHM, IpaBuila UX KOHCTPYMPOBAHUS PACKPBIBAIOT MEXAHU3M
JOrMYECKUX  IOCTPOCHMM,  CIOCOOCTBYIOT  BBIpaOOTKE  yMeHUs  (HOpMYyJIMpOBaTH,
000CHOBBIBaTh M JJOKa3bIBATh CYXKJEHUS, TEM CaMbIM Pa3BUBAIOT JIOTHYECKOE MBIIIIICHUE.
Marematuke NOpPUHAIISKUT Beaylmas pojib B (OPMUPOBAHUM  AITOPUTMHYECKON
KOMIIOHEHTBl ~ MBILIUIEHUS U BOCIUTaHUM yMEHUH NeCTBOBATh 10 3aJaHHBIM
aNropuT™MaM, COBEPIICHCTBOBAaTh M3BECTHbIE M KOHCTPYyMpOBaTh HOBBIE. B mporecce
pelIeHus 3a/1a4 — OCHOBHOM yueOHOM J1eATeIbHOCTH Ha ypOKaX MaTeMaTHKU — pa3BUBAIOTCS
TBOpYECKas ¥ MPUKJIaJHAsE CTOPOHBI MbIIIJICHHUSL.

OOyueHne MaremMaTHKe IaéT BO3MOXKHOCTb pa3BHUBAaTh y OOYYAIOMIUXCS TOYHYIO,
palMoHaNbHYI0 ¥ WHGOPMATHBHYI pedb, yMEHHE OTOWpaTh Hauboyiee MOAXOIAIINe
A3BIKOBBIC, CHMBOJIMYECKHE, TpauyecKkue CpeacTBa JUIsl BBIpaXEHHS CYXIEHUH U
HaTJBTHOTO MX MPE/ICTaBICHUS.

Lenu usyuenus npeomema «mamemamuxa» 6 cpynnax 10-12 knaccax na 6azoeom
yposHne:

- (QopMHpOBaHHE LEHTpPaJbHBIX MAaTEMaTHUYECKMX MOHITHH (4UCI0, BEIMYMHA,
reomerpudyeckas (Qurypa, IepeMEeHHas, BEpOSTHOCTb, (YHKUMs), 0OECreunBaromnuX
IPEeEeMCTBEHHOCTh U MEPCHEKTUBHOCTh MATEMAaTHYECKOr0 00pa30BaHus 00yYaroIUXCs;

- MoABeNeHHE O0OydarIIuMXcsi Ha JOCTYIIHOM /IS HUX YpPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MaTeMaTHKH M OKPYXKAIOIero MHpa, MOHMMaHHE MAaTeMaTHKU Kak 4YacTu
o011el KyJIbTypbl 4YeJIOBEUECTBA;

- pa3BUTHE UHTEIUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH O0O0yuaroumxcs,
[IO3HABATEJILHOM AKTHMBHOCTH, HCCIENOBATEIbCKAX YMEHUN, KPUTUYHOCTH MBIIIJICHUS,
MHTEpeCa K U3YYEHUIO0 MaTEMaTHKH;

- ¢opmupoBaHue (HYHKIHMOHAJIBHOW MAaTEeMAaTHUYECKOW TI'PaMOTHOCTH: YMEHHS
pacno3HaBaTb MAaTEMAaTUYECKUE ACHEKTbl B PEAJbHBIX JKU3HEHHBIX CUTyalUsX MW IIpU
W3YYEHUU JPYTHX Y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
dbopMynupoBaTh WX Ha S3BIKE MAaTeMAaTHKH W CO3[aBaTh MaTEMaTHYECKHE M OeIH,
NPUMEHATh  OCBOEHHBIM  MaTreMaTHYECKUM  ammapar  JJsl  PElEHUs  MPAKTUKO-
OpHEHTHUPOBAHHBIX 3aJ1a4, UHTEPIIPETUPOBATH U OLICHUBATh MOJIYYEHHbBIE PE3YyJIbTATHI.



Mecmo yuebnozo npeomema «mMamemamuxa» 6 yueoOHOM niaane wKobl

B cootBerctBun ¢ ®I'OC COO MaremaTtuka siBiaseTcsl 00s13aTENIbHBIM MIPEAMETOM Ha
JTAaHHOM ypoBHE oOpa3oBaHus. [IporpaMMoili Mo MaTeMaTukKe MpenycMaTpuBaeTcs U3ydeHue
yuebHoro npeamera «MaTtematrka» B paMKax TpEX Y4eOHBIX KypCOB:
«Anrebpa W Havajga MaTeMaTMYecKoro asammszay, «l'eomerpusi», «BeposTHocTh U
cratuctuka». GopMHUpOBaHHE JOTHYECKMX YMEHUN OCYIIECTBISETCS Ha MPOTSHKEHUHM BCEX
JeT 00y4deHus: Ha YPOBHE CPEINHET0 O0IIero oOpa3oBaHus, a AJIEMEHTHI JIOTUKHA BKIIOUAIOTCS
B COJIEP’KAHUE BCEX HA3BAHHBIX BBIIIE YUEOHBIX KYpPCOB.

OOmiee 4ynciao 4acoB s M3y4eHUsT MaTeMaTHKu — 226 yacoB: B 10 xmacce — 68
yacoB, B 11 m 12 xmaccax -mo 79 4Jacos.

Bocnumamenvnuiit nomenyuan npeomema «Mamemamuxa» peanuzyemcs uepes.
-pUBJICUEHNE BHHUMAaHMS OOYYAIONIMXCA K IEHHOCTHOMY acleKTy H3y4YaeMbIX Ha ypoKax
MIPEIMETOB, SIBJICHUN U COOBITUN, MHULIUUPOBAHUE 00CYKIEHHH, BBICKA3bIBAHU 1 CBOET'O MHEHUS,
BBIPAOOTKH CBOETO JTMYHOCTHOT'O OTHOIIEHHUS K H3y4aeMbIM COOBITHSIM, JTUIAM, SIBIICHUSM;
-[IPUMEHEHNE HHTEPAKTUBHBIX (POpPM yueOHOI pabOThl — MHTEIUIEKTYaIbHBIX,
CTUMYJIUPYIOIIMX I[103HABATEIbHYI0 MOTHBALIUIO, MIPOBBIX METOAMK, AUCKYCCUH, AAIOLIUX
BO3MOXKHOCTh MPHOOPECTH OMBIT BEIEHUS KOHCTPYKTHUBHOIO JUANOra; IPYyMNIOBOH paboThl,
KOTOpas y4UT CTPOUTH OTHOILIEHHUS W JEHCTBOBaTb B KOMaHJE, CIHOCOOCTBYET pa3BUTHUIO
KPUTHYECKOTO MBIIIICHHUS,
-nmo0yxaeHue oOyvaroumxcs coOofaTh HOPMbI IOBEACHHUS, INpaBwia OOILIEHUS CO
CBEPCTHUKAaMU M IeJaroraMy, COOTBETCTBYIOIME YKJIaay 0011eo0pa3oBaTeIbHOI OpraHu3alui,
YCTaHOBJICHHE U TTOICPXKKY J00POXKeEIaTEIbHON aTMOC(heph;
-UHULUUPOBAHUE W  TOANEPKKY  HCCIENOBATENbCKOW  JIEATEIbHOCTH  O0y4YaroIIUXCs,
MJJAHUPOBAHME M BBIMOJIHEHUE WHAMBUAYAJIbHBIX W TPYIIOBBIX MPOEKTOB BOCHUTATEIHHOM
HaIpaBJIEHHOCTH.
Heo0xoaumbIM KOMITOHEHTOM 001IeH KyJIbTyphl B COBPEMEHHOM TOJIKOBAHUH SIBIISIETCS
o0111ee 3HaKOMCTBO ¢ METO/IaMU NTO3HAHUS J1EHCTBUTEIBHOCTH, IIPEJCTABICHUEO MIPEAMETE U
METOJI€ MAaTeMaTHKH, €ro OTJIMYMS OT METOJAOB €CTECTBEHHBIX M T'YMaHHUTapHBIX HayK, 00
OCOOCHHOCTSIX TPUMEHEHHUS MaTeMaTHKU [ pelIeHUs Hay4YHBIX M IPHUKIAJHBIX 3a7ad.
Takum 00pazoM, MaTeMaTHIECKOe 00Opa30BaHUE BHOCHUT CBOI BKJIAJ B (OpMUpOBaHUE 0O
KYJIBTYpbI YETIOBEKA.
N3ydyenne MaTeMaTHKH CIIOCOOCTBYET OSCTETHUECKOMY BOCIHTAHHUIO YEJOBEKa,
MOHUMAHUIO KpPacoThl U H3AMIECTBA MATEMAaTUYECKHUX PACCYKICHHUM, BOCHPHUSATHIO
reoMeTpuiecKux (POpM, YCBOCHHUIO UJIEH CUMMETPHH.

COJEPXKXAHUE YYEBHOI'O ITPEJMETA

OCHOBHBIMH JIMHHSIMHU COACPKAHHUA MATCMATUKU B I'pynimax 10-12 kmaccax

SIBIISIFOTCSL:
«Uucna u BBIYUCICHHS», «Anredpay («AireOpandyecKue BBIPAXKCHHUS», «YPaBHEHHS U
HepaBeHCTBa»), «Havana Mmatematnyeckoro ananuzay, «['eomerpus» («['eomerpuyeckue Gurypsl
U UX CBOWCTBa», «VI3MepeHHe reoMeTpHYecKHX BEIUYUH»), «BeposTHOCTh M CTaTHCTHKaY.
JlaHHbIE JIMHUM Pa3BHBAIOTCS TMMapajuiebHO, KaXJdas B COOTBETCTBHUU C COOCTBEHHOM
JIOTUKOW, OJJHAKO HE HE3aBHCHMO OJIHA OT JPYroi, a B TECHOM KOHTaKTe W B3aMMOJICHCTBHH.
Kpowme sToro, nx o0beIMHSET JTIOTUYECKasi COCTABIISIONIASI, TPATUIIMOHHO TTPUCYIIIAsS MATEMATHKE
Y TIPOHM3BIBAIOINAS BCE MATEMAaTHUECKHE KypChl HcoaepkaTenbHbie TuHIN. ChopMynupoBaHHOE
B ®I'OC COO TpeboBaHMEe «BIaIeHUE METOIaMU JJ0Ka3aTelbCTB, aJITOPUTMaMHU PEIIeHUs 3aj1ad,
yMeHHe (QOpMYIHPOBATh OMPENEICHHS, AKCHOMBI U TEOPEMBbI, MPUMEHSATh WX, MPOBOJIUTH
J0Ka3aTeJIbHbIE PACCY)KICHHS B XOZC PEIISHUS 3a7a49» OTHOCHUTCS KO BCEM Y4EOHBIM KypcaMm, a



(dbopMupoBaHHE IJIOTMYECKUX YMEHUW pacmpenesiercss 1o BceM  rojaM  oOydeHHs Ha
YPOBHE CpPEIHEro 00IIero 00pa3oBaHuUs.

ConepxatenbHo-MeToauueckass JuMHHUA «Yucna W BBIUMCIEHUS»  3aBEpIIAeT
(dopMHpOBaHNE HABBIKOB UCIIOJIb30BaHUS JE€HCTBUTENBHBIX YHCEN, KOTOPOE OBLJIO HA4aToO Ha
YpOBHE OCHOBHOI'0 00111ero oOpazoBanus. Ha ypoBHe cpemHero oo1ero oopa3oBaHusi 0codoe
BHUMaHUeE yJensercs GOpMUPOBAHUIO POYHBIX BBIUUCIUTENbHBIX HABBIKOB, BKIIIOUAIOIINX B
ce0s UCIOJIb30BaHHWE PA3IMYHBIX (GOpM 3amucu JACHCTBUTENBHOIO 4YHCIA, YMEHUE
pallMOHAJIBHO BBINOJHATH JEHCTBUS C HHUMM, J€JaTbh INPUKUAKY, OLEHUBATh pPE3yJbTar.
OOyuaromyecs MOJIy4YalOT HABBIKU MPUOIMKEHHBIX BBIYMCICHUHN, BBIMOIHEHUS ACHCTBUM C
YHCIIaMH, 3allMCAaHHBIMU B CTaHJIAPTHOM (opme, UCTOIB30BAaHUS MAaTEMAaTHUECKUX KOHCTAHT,
OLIEHMBAHHUS YUCIIOBBIX BBIPAKEHUH.

ConepxatenbHasi — JIMHUS «YpaBHEHUSI U  HEPaBEHCTBAa»  pealiM3yeTcs Ha
NPOTSHKEHUU BCEro OOyuUeHHUs Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUs, MOCKOJIBKY B
KaKIOM pasfelie IporpaMMbl IPEIyCMOTPEHO pELIEHHE COOTBETCTBYIOIIUX 3ajad.
OOyuaromyecs: OBJIAJAEBAIOT pPA3IMYHBIMU METOJAMU pEIIEHUS LEIbIX, pallOHAIbHBIX,
UppaLMOHAJIbHBIX, TOKA3aTeNbHbIX, JIOTApU(PMUUECKUX M TPUTOHOMETPHUYECKUX YpaBHEHHI,
HEpPaBEHCTB M MX cucTeM. lloidyueHHble yMEHMs HCIOJIB3YIOTCSI MPU UCCIEIOBAaHUU (DYHKIHH C
[IOMOIIbI0O IPOU3BOJHOM, pEIIEHUH MPUKIAJHBIX 3aJady M 3aJad Ha HaXOXICHHE
HAauOONbIIUX W HAUMEHbIIUX 3HaueHWH Qynkuuu. JlaHHas coaep)karenbHas JIHHUS
BKJIIOYaeT B ce0sd Takke (OpMHPOBAHHWE YMEHHUN BBIIOJIHATH PAcUETHl MO (opMyaM,
npeoOpa3oBaHusl LENbIX, PALUOHAIBHBIX, HPPALHUOHAIBHBIX U TPUTOHOMETPUYECKUX
BBIPAKCHUN, a TaK)KE BBIPAXCHUMW, COACpXKAIIMX CTerneHu u Jiorapudmel. braromaps
U3YYEHHUIO  aJre0payeckoro  Marepuaja  MpPOMCXOJUT  JajbHEWIee  pa3BUTHE
QITOPUTMUYECKOTO U aOCTPAKTHOTO MBIIUICHUS OO0YyYaromuxcsi, (OPMUPYIOTCS HAaBBIKH
JNeTyKTUBHBIX pPacCyXJIeHuil, paboTel ¢ CHMBOJBHBIMH (hopMaMM, TPEACTaBICHUS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BUJE PAaBEHCTB W HEpaBEeHCTB. AusreOpa mpeiaraer
3 peKTUBHBIE MHCTPYMEHTHI ISl PEIICHUs MPAKTUYECKHX U €CTeCTBEHHO-HAy4yHBIX 3ajad,
HAarJISTHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK S13bIKa HAYKH.

ConepxatenbHo-MeToauUecKast JUHUA «DYHKIMH M TpapUKU» TECHO TMEperieTaeTcs C
OpPYTUMU  JMHUSMH ~ y4e0HOrO Kypca, TIIOCKOJIbKY B KAaKOM-TO CMbICIE  3aAaér
[IOCJIEIOBATEbHOCTh  M3y4EHMs Marepuana. I3ydeHue CTENeHHOM, ITOKa3aTeNbHOM,
JOrapu(PMUYECKOM W TPUTOHOMETPUUYECKUX (YHKIMHM, HUX CBOHCTB M TIpaUKOB,
UCMOJb30BaHUE (DYHKIUN IS pelieHus 3a1ad U3 JIpYrux y4eOHBIX IPEIMETOB U peajbHOU
KU3HHU TECHO CBSI3aHO KaK C MAaT€MaTUYECKHM aHAJM30M, TaK U C PELIEHUEM ypaBHEHUH U
HepaBeHCTB. IIpu 3ToM Oonblioe BHUMaHHE ynensercs QOpMUPOBAHUIO YMEHMsI BbIPaKaThb
dbopmMynamMu 3aBUCUMOCTH MEXKIY pPa3IMYHbIMHU BEIUYUHAMH, HCCIENOBATh TOTYYCHHbIE
¢byHkuuu, cTpouTh uUX rpadukd. MaTepuanacoaepKaTenbHONH JMHUM HallelieH Ha Pa3BUTHE
YMEHMM U HaBBIKOB, IO3BOJSIOLUIMX BBbIpakaTh 3aBUCUMOCTU MEXAY BEIMUYMHAMU B
pas3nu4HON opMe: aHATUTUYECKOU, rpauuecKkoi U cioBecHOM. Ero nzyduenue cnocooCcTByeT
Pa3BUTHUIO ANTOPUTMUYECKOTO MBIIIJICHUS, CIIOCOOHOCTH K OOOOIICHHI0O M KOHKPETU3AlUH,
HCIoab30BaHu0 ananoruit. ComepxarenbHas JIMHUS «Hauamna
MaTEeMaTUYECKOro aHaJn3a» MO3BOJIIET  CYIIECTBEHHO  pPAaCIIMpPUTh  KpPyr  Kak
MaTEeMaTUYECKUX, TaK M MPUKIATHBIX 33134, JOCTYIMHBIX OOydYaloIMMCS, Y KOTOPBIX
HOSBISETCS BO3MOXKHOCTh HCCIIEOBATh U CTPOUTH TIpauku (GYHKUIUH, OMpenensTb HUX
HauOONbIINE M HaUMEHbIINE 3HAYEHUS,BBIUYUCISTH IUIOIIAIN buryp u 00BEMBI
TeJI, HAXOAUTh CKOPOCTH u YCKOPEHUs MIPOIIECCOB.
ConepxaTtenbHast JMHUS OTKPHIBAET HOBBIE BO3MOXHOCTU ITOCTPOEHUS MAaTEMaTUYECKHX
MOJIENel peasbHbIX CUTYyallMil, HAXOKIEHUS HAWIYyYllero pPEelICHUsB MPUKIAAHbBIX,B
TOM qHClie COIMAJIbHO-KOHOMHYECKHX 3a7auax.



3HaKOMCTBO C OCHOBaMH MaTEMaTUYECKOr0  aHajM3a CIIOCOOCTBYET pa3BUTHIO
abcTpakTHOr0,(pOPMaIbLHO-JIOrHUYECKOr0 u KPEaTUBHOI'O MBIILIJICHMUS,
(GopMHUPOBAaHUIO  yYMEHMH pacrno3HaBaTh IPOSIBICHUS 3aKOHOB MaTEeMaTHUKU B HaykKe,
TEXHUKE U UCKYCCTBE.

OOyuaromyecs y3HAIlOT O BBLIAIOIIMXCS PpE3YylbTaTax, IOJIYYEHHBIX B XOJ€ Pa3BUTUS
MaTeMaTHUKH KaK HayKH, U UX aBTOpax.

ConepxatenbHo-MeToauueckass JUHUS «MHOXeECTBA M JIOTMKa» B  OCHOBHOM
MOCBAIIEHA 3JI€MEHTaM TEOPUH MHOXECTB. TeOopeTHKO-MHOXECTBEHHbIE Ipe/ICTaBICHUS
IIPOHU3BIBAIOT BECh KypC LIKOJHHON MaTeMaTHKH M MpeJiaratoT Hanbosee yHuBepcaIbHbINA
A3bIK, OO BEANHSIOLUINN BCE pa3/iesibl MATEMAaTHKU U €€ MPUIIOKEHNUH, OHU CBSI3bIBAIOT pa3HbIe
MaTeMaTUYeCKue AUCHUIUIMHBI B efauHoe Iienoe. [loaToMy BaxHO JaTh BO3MOXKHOCTh
o0yyaroniemMycs MOHMMAaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHON MaTeMaTUKH U
UCIOJIb30BaTh €T0 111 BBIPAKEHUS CBOMX MBICIIEH.

B yuebHoM Kkypce «Aurebpa M Hadaja MaTeMaTHYECKOIO aHalM3a» IMPUCYTCTBYIOT
TaK)kK€ OCHOBBI MaTE€MAaTHYECKOI'O MOJAEIUPOBAHMs, KOTOpble INPU3BaHbl CHOPMHPOBATH
HaBBIKM IIOCTPOEHUS MOJEIEH pEalbHbIX CHTyaluld, HCCIENOBAHMS JOTHUX MOECIEH ¢
IIOMOIIIBIO anmnapaTa ajaredpbl 1 MaTEMAaTUYECKOro aHaJIM3a U MHTEPIpPETALUU MOTy4YEeHHBIX
pe3yiabTaToB. Takue 3afaHus BIUIETEHBl B KaXKIbIA U3 Pa3leloB MPOrpaMMbl, IOCKOJIBKY
BECh Marepuaa  y4eOHOro Kypca UIIMPOKO MCIOIB3YeTCA AJI PEIICHUs NPHKIAIHBIX
3amay. Ilpum pemieHnn peanbHbIX MNPAKTUYECKUX 3a7ady oOydaroluecs pa3BUBAIOT
Ha0JII0JaTeIbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCsl, UCIOIb30BaTh
aHaJIOTUI0, 0000IIaTh U KOHKPETH3UPOBATh MpodsieMy. JlesaTeapbHOCTh MO0 (HOPMUPOBAHHUIO
HABbIKOB PpEIICHUS MPHUKIAJHBIX 3aJad OpraHU3yeTcs B IPOLIECCE H3YUYEHHS BCEX TEM
yuebHOro Kypca «Anredpa 1 Hayajaa MaTeMaTHUYECKOI0 aHAIN3a».

OCHOBHBIMH  COJEPXKATEIbHBIMU JIMHUAMU YydyeOHOro kypca «l'eomeTrpus» B 10—
11 KJjlaccax SBJISIFOTCSI: «MHOrorpaHHUKHNY, «IIpsambie u IUIOCKOCTH B
npoctpaHcTBe», «Tena BpameHus», «BeKTopbl U KOOPAUHATHI B MPOCTPAHCTBE.

dopMUpOBaHHE IOTUIECKUX YMEHHH pacipeaenseTcss He TOJIBKO MO COepKaTeIbHBIMINHUSM,
HO M 110 rojiaM 00y4YeHHs Ha YPOBHE CpPeIHEro o0IIero oopa3oBaHusl.

Conepxanue 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pE3ylIbTaTaM OCBOCHHS
MPOrpaMMBbI 1O TEOMETPHH, PACIPEACIEHHBIM 110 T0oJlaM 00y4YEHUSs, CTPYKTYPUPOBAHO TAKUM
00pa3oM, 4TOOBI OBJIAJICHUE T'COMETPHUYCCKUMHU IMOHSATHUSAMHU M HABBIKAMHU OCYIIECTBIISIOCH
MOCIIEIOBATEBHO M MOCTYIMATENBHO, ¢ COOJIIOIEHUEM MPUHIUIA TPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHMS BKIIOYAJIMCh B OOINYI0 CHCTEMY TIE€OMETPHYECKHX TPEeACTaBICHUI
00y4aroMXCsl, PACIIUPSISI U yriayouisist €€, 00pa3ys MPOYHbIC MHOXKECTBCHHBIC CBSI3H.

B cootBercTBMM C YyKa3aHHBIMH IIEJIMA B CTPYKType Y4eOHOro Kypca
«BeposITHOCT, M CTaTUCTHKA» IS YPOBHS CpeIHEro oOIiero oOpa3oBaHUs Ha 0a30BOM
YPOBHE BBIJICJCHBI CIIEAYIONINE OCHOBHBIC Co/iepKaTenbHble TUHUK: «CiydaiiHble COOBITHS
BEPOATHOCTHY», «CITydaliHbIC BETMYHHBI M 3aKOH OOJIBIIIHX YACET.

Baxnyro dYacth y4eOHOro Kypca 3aHMMAaeT U3y4YCHHE TIEOMETPUYCCKOrO U
OMHOMHUAJILHOTO pACIpEACICHU H 3HAKOMCTBO C WX HENPEPHIBHBIMU aHajoraMu —
[MOKa3aTEeIbHBIM U HOPMAJIbHBIM Paclpe/IeICHUSIMH.

Conepxanue JmHuM «CiydaiiHble COOBITHS M BEPOSTHOCTH» CIY)KUT OCHOBOM JIJIS
(GhopMHUpPOBaHUS TPEICTABICHHA O PACIPEICICHHN BEPOSTHOCTEH MEXKIy 3HAYCHUSAMH
ClydallHbIX BEIIMYHMH, a TaKKe dTa IJIMHUS HeoOXonnMa Kak 0a3alis U3ydeHHUs 3aKoHa
O0oipIIMX YHMCeN — (YHIAMEHTAJIBHOIO 3aKOHA, JCHCTBYIOIIErO B MPHUPOJE M OOIICCTBE M
UMEIOIIeT0 MaTeMaTH4ecKyio dopmanm3anuio. CaMm 3akoH OONBIIMX YHCEN Mpeaaraercs B
O3HAKOMHUTEIbHOW  (opMe ¢  MHUHUMAJIBHBIM  HCIOJIb30BAHHEM  MaTeMaTHYCCKOro



dhopmanuzma.

Tembl, CBsI3aHHBIE C HENPEPHIBHBIMU CIIyYalHBIMU BEIMYMHAMHU, AaKIEHTHPYIOT
BHUMaHHE OOYyYalOlIMXCS Ha ONHUCAaHUU M H3YYEHUHM CIy4yalHBIX SBJICHUH C MOMOIIbIO
HenpepbIBHBIX  QyHkuuii. OCHOBHOE BHHUMaHHE  yJAeNseTcsl  IO0Ka3aTeIbHOMY H
HOpMaJbHOMY pacrpeneneHusiM,  Opd  OTOM IPEANoJiaraeTcs O3HAKOMUTEIBbHOE
u3ydyeHue Marepuaia Oe3 J0Ka3aTeslbCTB IMpUMEHSeMbIX (akToB. Y4eOHBbIH mpeaMeT
«MaTtemaTKay SBJISETCS OJHUM M3 HauboJjiee 3HAUMMBIX B IpOrpaMMe CpEeIHEero OOILero
00pa3oBaHMs, MOCKOJIBKY,C OJTHOW CTOPOHBI, OH 00ECIIeUrBaEeT HHCTPYMEHTAIBHYIO 0a3y s
M3YyYEHHS BCEX CCTECTBEHHO-HAyYHBIX KypCcOB, a C JIpyrod CTOpOHBL, (OpMHpYET
JOTWYecKkoe W aOCTpaKTHOE MBINUIEHHE OOYdYaloUIMXCsl Ha YpOBHE, HEOOXOIUMOM s
OCBOEHHMS Y4YeOHBIX KypcOB HH(POpPMATHKH, OOIECTBO3HAHUS, HCTOPUHU, CIOBECHOCTH. B
paMmkax mpenMera «MaremaTnka» oOOydalomuecs OBJAJEBAIOT YHUBEPCAIBHBIM S3BIKOM
COBPEMEHHOI HayKH, KoTopasi GOpMyIHPyeT CBOUJOCTIDKEHUS B MATEMaTUIECKON (hopme.
MaremaTrKa 3aKj1aJbIBa€T OCHOBYIJIA YCIIEIIHOTO OBJIQJICHUSI 3aKOHAMM (U3MKH, XUMHH,
OMONIOrUM, HOHUMAaHUS OCHOBHBIX TeHJIeHIIUH 9KOHOMHUKHU u
OOILECTBEHHOW  JKU3HU, [I03BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX LIU(DPOBBIX U
KOMITBIOTEPHBIX ~ TEXHOJOI'MSX,yBEPEHHO HCIIOIb30BaTh WX B IOBCEIHEBHOW JKU3HHU.

Anreﬁpa " HAYaJa MAaTEMATHYICCKOI'0 aHAJIn3a

10 kiacce

Yucna u eviuucnenusn

Panyonansuble uucina. OOBIKHOBEHHBIE U JECATUYHBIC IpOOM, HPOLIEHTHI, OECKOHEYHbIE
nepuoanyeckue pobu. ApudMmernueckue Omepaluud C  PalMOHAJBHBIMM  YHCJIAMH,
peoOpa3oBaHusl YUCIIOBBIX BblpakeHuM. IlpumeneHune npoOGell W NMPOLEHTOB I PELICHUS
MIPUKJIAJAHBIX 337a4 U3 PA3JIUYHBIX OTPACIIEH 3HAHUN U PEaIbHOMN )KU3HU.

JlelicTBUTENbHBIE 4YHClA. PalnuoHanbHBIE M UppalMoHaNbHbIe YHcha. Apudmernueckue
OIepaIy C JCHCTBUTEIFHBIMU YHcIaMu. [1puOmmkEHHbIe BRIYUCIICHHS, TPaBUIa OKPYTJICHHS,
IIPUKHUJIKA U OLIEHKA Pe3y/bTaTa BhIYUCICHUH.

Crenenp c menbiM mokazateneM. CraHgapTHas Qopma 3amucH JACWCTBUTEIBHOIO YHCIHA.
Hcnons3zoBanue mnoaxoasmedn (opMbl 3amuch  JAEHCTBUTENBHBIX YHCEN JJI  pelleHus
MPaKTUYECKUX 3374 U NIPEICTaBICHUS JaHHBIX.

ApupmeTnuecKkrii KOpeHb HaTypajbHOU cremeHH. JleHcTBUS C apuPMETHYECKUMHU KOPHSIMH
HAaTypaJIbHOU CTEIICHHU.

CuHyc, KOCMHYC W TaHITE€HC YHCJIOBOIO aprymeHra. ApPKCHHYC, apKKOCHHYC, apKTaHI'€HC
YHCIIOBOI'O apryMeHTa.

Ypaeénenus u nepasencmea

ToxecTBa ¥ TOXKIECTBEHHBIE TIPEOOPA30BaAHUSL.

[IpeobpazoBaHue TPUTOHOMETPUUECKUX BbIpaXkeHUH. OCHOBHBIE TPUT'OHOMETPUUECKHE
(bopMyIIbIL.

VYpaBHeHUE, KOPEHb YpaBHEHHs. HepaBeHCTBO, pelieHne HepaBeHCTBA. MeToy MHTEPBAJIOB.
Pemienue nenbix 1 ApoOHO-pallMOHATBHBIX YPaBHEHUN U HEPABEHCTB.

Penienne uppanoHaibHbIX YPABHEHUI U HEPABEHCTB.

Penienne TpUroHOMETPUYECKUX YPaBHEHUM.

[IpumeHenne ypaBHEHUN U HEPABEHCTB K PEIICHUIO MaTEMAaTHYECKHUX 3a4a4 U 33/1a4 pa3IMIHbIX
obyactell HAYKH U peaibHOM XKU3HU.

Dynkyuu u zpaguxu

Oyukus, crmocoOb! 3aaanus pyHkuu. ['paduk ¢pyHkiuu. B3aumHo oOpaTHbie (yHKITHH.
Ob6nacTh onpeneneHus 1 MHOKECTBO 3HaueHui QpyHkuu. Hymu ¢yHKIum.

[TpoMexyTku 3HAKOMOCTOSTHCTBA. YETHBIE N HEUETHBIE (DYHKIUH.



Crenennasi QyHKIMS ¢ HATypaJbHBIM U IIeNIbIM TToKa3zateneM. E€ cBolicTBa u rpaduk. CBoiicTBa
U TpauK KOPHS N-O CTETEHH.

Tpuronomerpuueckas OKpy>KHOCTb, OINpEAEIIEHUE TPUTOHOMETPUUYECKUX (PYHKIUI YUCIOBOrO
aprymeHTa.

Mmuooswcecmea u no2uka

MHuoxecTBo, omnepauuu Haja MHoxecTBaMu. Jluarpammbl Oiinepa-Benna. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOI' O anmnapara Uil OMMCAaHUsI PEaJIbHbIX IMPOLECCOB U SIBJIICHWH, NpHU
pellieHuy 3a7a4 U3 APYTrux yueOHbIX IPEIMETOB.

Omnpenenenune, Teopema, CleICTBHE, JOKA3ATENbCTBO.

11 kaacce

Yucna u eviuucnenusn

Crerenb ¢ pallMoHaJIbHBIM TTOKa3aTesneM. CBOMCTBa CTEEHH.

Jlorapum uncna. /leciTHUHbIC U HATypaJIbHbIE JIOTAPHU(PMBIL.

Ypaeénenus u nepasencmea

[IpeobpazoBanue BeIpaKeHUN, COAEPHKALIUX JIOTapru(PMBI.

[IpeobpazoBaHue BeIpaXKEHUH, COAEPKALIUX CTEIIEHU C PAllMOHAJIbHBIM I10Ka3aTEIEM.

[Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

IToka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA.

JlorapupmMudecke ypaBHEHHs U HEPaBEHCTBA.

@yuxkyuu u cpaguxu

Oynkuus. [lepuognueckue pynknun. [IpoMexyTKki MOHOTOHHOCTH (YHKIIUH.

Maxkcumymbl 1 MUHUMYMbI ¢GyHkuuu. HanmOomnbiiee m HauMmeHblllee 3HaueHHE (YHKIMHM Ha
IIPOMEKYTKE.

Tpuronomerpuueckue QyHKIUHU, UX CBOMCTBA U TpaduKU.

[TokazatenbHas u torapudmuueckas QyHKIIUHA, UX CBOHCTBA U Tpa(HKH.

Hcnonws3zoBanue rpadukoB GpyHKIUN TSI HCCIEAOBAHUS MPOIECCOB M 3aBUCUMOCTEN, KOTOPhIE
BO3HHMKAIOT MIPH PELICHUH 3314 U3 JPYTUX y4eOHbIX MPEJIMETOB U PEabHOM KU3HH.

Hauana mamemamuuecko2o ananusa

[TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS MTOCIEI0BATENbHOCTEH. MOHOTOHHbBIE
M10CJIEIOBATEIbHOCTH.

Apudpmernueckasi ¥ reoMeTpudeckasi mporpeccuu. beckoHeuyHo yObIBaroImasi reoMeTpudecKas
nporpeccusi. CyMMma OECKOHEUHO YObIBarollell TreomeTpudeckodl mnporpeccun. PDopmyna
CJIOKHBIX IIPOLIEHTOB. VICIIOIb30BaHME IPOrPECCUu 1JIsl peLIeHUs

peanbHbIX 3a7a4 IPUKIIATHOIO XapaKTepa.

HenpepsiBHble GyHKIMH. MeTOI HHTEPBAJIOB ISl pEIICHNs HEPaBEHCTB.

[TpousBoanas ¢pynkiuu. ['eoMmeTpudeckuii U GU3NIECKUNA CMBICI TPOU3BOTHOM.

[IponsBoaHble 3yieMeHTapHBIX (QYHKIUH. POpMyNbl HaXOXJIEHHS IPOU3BOJHON CYMMBI,
MIPOU3BE/IEHUS U YACTHOT'O (PYHKIMHA.

[IpumeHneHne NpoM3BOAHOM K HCCIENOBaHUIO (YHKIUI Ha MOHOTOHHOCTM M 3KCTPEMYMBI.
Haxoxnenne HanOonpIero 1 HaMMEHbIIEro 3Ha4eHusl (DyHKIIMH Ha OTpPE3Ke.

[IpumeHeHne npou3BOAHON Il HAXOXKIAEHUS HAWJy4dlEro peuieHus B NPHUKIAJAHBIX 3ajlayax,
JUISL OTIpE/IeNICHHS] CKOPOCTH MpoIecca, 3aIaHHOr0 GopMyJIIoi Win rpagukom.

12 knace
Yucna u eviuucieHun
Hatypanbeuble u nensie yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET.
Ypaseuenusa u nepasencmea
CucreMbl TMHEHHBIX ypaBHEHUH. PellleHne npukiagHbIX 3a7a4 ¢ MOMOIIbIO CHCTEMBbI JIMHEHHBIX
YPaBHECHH.
CucTemMbl 1 COBOKYITHOCTH pallMOHAIBHBIX YPABHEHUN U HEPABEHCTB.



[IpumeHeHue ypaBHEHUN, CUCTEM U HEPABEHCTB K PELICHUI0 MaTEeMaTHUYECKUX 3aJlay U 3aJlay U3
pa3IUyHBIX o0acTell HAYKU U peaibHOW KU3HU

Hauana mamemamuueckoz2o ananusa

[TepBoobpa3znas. Tabmuia nepBoodOpas3HbIX.

WHTerpai, ero reoMeTpuuecKuii cMbiciia. Berancinenue uaTerpaia mo gopmyie HeroTona
JleitOHUINA.

I'eomerpus

10 kaacce

Ilpamvie u nnockocmu 6 npocmpancmee

OcHOBHBIE TOHATHS cTepeoMeTpur. Touka, mpsMasi, IIOCKOCTh, TPOCTPAHCTBO.

[TonsTne 00 akcMOMaTUYECKOM MOCTPOEHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUH

CIIECTBHS U3 HUX.

B3anMHOEe pacnonokeHue MpsMBIX B IPOCTPAHCTBE: IIEPECEKAIOLIMECs, IapaJuleibHbIE U
CKpemmBarwomuecs npsamble. [lapauienbHOCTE OPSIMBIX M IUIOCKOCTEM B IIPOCTPAHCTBE:
napajulesibHble MpsSMbIE€ B IPOCTPAHCTBE, MAPALIENBHOCTh TPEX MNPSAMBIX, IapajulebHOCTh
OpsIMOM M IUIOCKOCTU. YTIUIBI C COHAIlPaBJIE€HHBIMM CTOPOHAMHU, yroid MEXAY MpsIMBIMU B
npoctpaHcTBe.  [lapamiensHOCT  IJIOCKOCTEM:  mapajuielbHble  IUIOCKOCTH,  CBOWCTBA
napajuleNbHbIX M1ockocTel. [IpocTeiime npocTpancTB eHHbIE (UTYPbI HA MJIOCKOCTU: TETPAdIP,
KyO, mapajuienenunesi, IoOCTPOEHUE CeYEHUH.

[lepneHaMKyISApPHOCT NPSAMOM M INIOCKOCTH: NEPHEHAUKYISPHBIC INPSAMBIE B IIPOCTPAHCTBE,
MpsIMbIE MapajuiesibHbIE U MEPIEeHIUKYJIIPHBIE K TUIOCKOCTH, TPU3HAK

MEePIEHIUKYISIPHOCTH IPAMOM U IIOCKOCTU, TEOPEMa O MPSAMOM TepIeH UK yIISPH 01

IUIOCKOCTHU. YTJIbl B IPOCTPAHCTBE: YTOJl MEXKAY NPSIMOM U TJIOCKOCTHIO, IBYTPAHHBIN

yroJ1, TMHEHHBIA yroJl ABYTpaHHOro yria. [leprneHuKyisip 1 HaKJIOHHBIE: PACCTOSHHE

OT TOYKH /10 TUIOCKOCTH, PACCTOSTHUE OT NMPSAMOI1 10 MJIOCKOCTH, MPOEKIUs GUTYPhI HA
IIJIOCKOCTh. [lepreH quKyIspHOCTh MIIOCKOCTEM: MPU3HAK NTEPIEHANKYIIPHOCTH JBYX
mIockocren. TeopeMa o TpEX MeprneHauKyJIspax.

11 kaacce

Muozozpannuxu

[loHsiTHE MHOrOrpaHHMKa, OCHOBHBIE 3JEMEHTbl MHOI'OTPAHHUKA, BBINYKJBIE W HEBBITYKJIbIE
MHOT'OI'paHHUKH, pa3BEpPTKa MHOrorpaHHuka. [Ipusma: n-yroigpHas npusMa, rpaHd U OCHOBaHUS
OpU3MBbI, TpsiMasi M HaKJIOHHAs NpPU3MBL, OOKOBasi W TIOJNHAs TOBEPXHOCTh MPHU3MBI.
[Tapamienenunen, NpsAMOYyTOIbHBIN ITApAUICICIUIIET U €r0

coiicTa. [lupamua: n-yronbHas nupamMu/ia, TpaHd 1 OCHOBaHUE NMUpaMuUAbl, 0OKOBas M MOJIHAS
IIOBEPXHOCTh IUPAMUABL, IIPABUIIbHAS U yCEUEHHAs TUpaMUa.

OneMeHThl NpU3Mbl M nupaMubl. [IpaBuibHBIE MHOTOTPaHHUKU: IOHATHE IPABUIBHOIO
MHOTOTpaHHUKa, MpaBWibHAas MpU3Ma M IpaBUJIbHAs NHMPAMHAA, NPABWIbHAS TPEYroJibHas
nupaMuja M MpaBWIBHBIA TeTpasap, KyO. IIpencraBineHue o MpaBUIIBHBIX MHOTOT'PaHHUKAX:
OKTanap, KoAeKa’ap U ukoca’ap. CedeHuss Npu3Mbl U MTUPAMHUJIBIL.

CummeTpusi B IPOCTPAHCTBE: CHMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOM, IIJIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B IUPAMMIAX, apaJUIeNIeNUIe1ax, IPAaBUIbHBIX MHOI OTPAaHHUKAX.

BrluucieHne 3J1€eMEHTOB MHOTOTpaHHUKOB: pEOpa, auaroHanv, yriel. [lmomans OOKOBOI
MOBEPXHOCTH M TMOJHOW MOBEPXHOCTU MPSIMOM NPHU3MBI, ILJIOMIAJb OCHOBAaHUM, TEOpeMa o
OOKOBOW TOBEPXHOCTH MpsiMOW Tpu3Mbl. [Liomans OOKOBOW TOBEPXHOCTH U TOBEPXHOCTH
MPaBWJIBHOW MUpaMHbl, TeopemMa O Iomaau yceu€HHoW mupamuiabl. [lonstue o0 oOwnéme.
O6bEM nMpaMuIbl, TPU3MBIL.

[TonoOHbIe Tena B npocTtpaHcTBe. COOTHOIICHUS MEXKY TIOIMIAIIMU MTOBEPXHOCTEH, 00bEMaMu
MOI00HBIX TEN.



12 kiacce

Tena epawienusn

Hunuaapuueckass  MOBEPXHOCTb, oOOpasyrolye  [WJIMHAPUYECKOW  IMOBEPXHOCTH,  OCh
LHWIMHIPUYECKOM nmoBepXxHOcTU. LlunnHap: ocHoBaHMs U OOKOBask OBEPXHOCTH,

oOpa3yromas u 0Ch, IIONIAIb OOKOBOM U MOJHOM TOBEPXHOCTH.

Konunueckass moBepXHOCTb, OOpa3yrolMe KOHUYECKOW TOBEPXHOCTH, OCh M BEpIIMHA
KOHMYECKOW TMoBepXHOCTH. KoHyc: ocHOBaHME M BepuIMHA, oOpasyromias W OCb, IUIOIIAJIb
OOKOBOI M TMOJHOW MOBEPXHOCTU. YCEUEHHBIH KOHYC: 00pa3ylolye U BBICOTAa, OCHOBAHMS U
O0KOBasi TOBEPXHOCTb.

Cbhepa wu map: 1ueHTp, paauyc, AWaMeTp, IUJIOLIaJb MOBEPXHOCTH cdepbl. B3aumHoe
pacronoxeHne cepbl U MIIOCKOCTH, KacaTelbHast IOCKOCTh K cepe, miomanb chepsl.
N300paxenue Ten BpallleHNs Ha MIIOCKOCTU. Pa3BépTka MuaMHIpa U KOHYca.

KomOuHanmu Ten BpalleHuss ¥ MHOTOIPaHHUKOB. MHOTOIpaHHMK, ONMHMCAaHHBIA OKOJIO cepsl,
cdepa, BoucaHHasi B MHOTOTpaHHUK, WU TEJIO BpaLICHUS.

[Tonsitne 06 o0BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEME MPIMOYTOJIBLHOTO
napasuiesenurnena u ciuenctsus u3 He€. O0BEM HUIUHAPA, KOHYCA.

O0béM mapa u momanb chepsl.

[TonoOHbIe Tena B npoctpaHcTBe. COOTHOLIEHUS MEXKIY IUIOIIAIIMU TOBEPXHOCTEH, 00bEMaMu
O0JIOOHBIX TeEIl.

Ceuenust nuaMHIpa (Mapajyie bHO U MEePIEHINKYISIPHO OCH), CEYeHUS KOHYyCca

(mapanienbHOe OCHOBaHUIO U MPOXOIAIIEe Yepe3 BEPIINHY), CEUSHHS mapa.

Bexmopul u koopounamut ¢ npocmpancmee

BekTop Ha niiockocTH 1 B mpocTpaHcTBe. C0kKeHne U BHIUUTaHUE BEKTOPOB.

YMHOXeHHe BeKTopa Ha yucio. Pa3noxenue BekTopa 1o TpéM HEeKOMIUIaHAPHBIM BEK

topam. [lpaBuno mnapannenenunena. Pemenue 3amay, CBA3aHHBIX C MPUMEHEHUEM IpaBUII
JIeicTBUIl ¢ BekTopamu. IIpsiMoyrosipHas cucreMa KOOPAWMHAT B MpocTpaHcTBe. KoopauHaTh
BekTopa. [Ipocreitmme 3a1aun B KOOpAUHATAX. YTOI MEXIY BEKTOPaMH.

CkansipHoe NpOU3BEAECHHUE BEKTOPOB. BbluMciieHHE yriIoB MEXIy HPSIMBIMU M IUIOCKOCTSIMH.
KoopanHaTtHO-BEKTOPHBIM METOJI IPHU PEIIEHUU T€OMETPUUYECKUX 3a1ay.

BeposiTHOCTH M CTATHCTHKA

11 KJIACC

[IpencraBieHne JaHHBIX C MOMOIIBIO TaOIUI] U Tuarpamm. CpenHee apudmernyeckoe, Meaana,
HauOonpllee M HauMEHbIee 3HAYeHHUs, pa3Max, AMCIEPCHS M CTaHJapTHOE OTKIIOHEHHE
YUCIIOBBIX HA0OPOB.

CnyualiHple SKCIIEpUMEHTHI (ONBITHI) W CllydyallHble COOBITUS. OJIEMEHTApHBIE COOBITUSA
(ucxompl). BepoatHocTs citydaitHOro coOBITHSA. BIM30CTh 4acTOTBI M BEPOSITHOCTH COOBITHIA.
CnyyaiiHble ONBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU COOBITUSMHU.

BeposiTHOCTH COOBITHII B OMBITaX C PABHOBO3MOKHBIMU 3JIEMEHTaPHBIMH COOBITHUSIMH.
Onepanuu  Hajx COOBITUSMHU: TEepecedyeHUe, OObEIUHEHHE, IPOTHUBOMOIOKHBIE COOBITHS.
Juarpammsl Oiinepa. @opmyiia CII0KEHUSA BEPOSITHOCTEN.

VYcnoBHas BEPOATHOCTb. YMHOXKEHUE BEPOATHOCTEH. JlepeBO CiaydallHOro 3KCIEpUMEHTA.
®dopmyia monHoU BeposTHOCTH. He3aBrucuMbie COOBITHS.

KomOunaropHoe mnpaBwio yMmMHOXeHHS. IlepectaHoBku W dakropuasn. Uucio codeTaHUH.
Tpeyronsuuk [Tackans. @opmyna 6uHoma HeroToHA.

bunapHsbIil cnyyaliHbli ONBIT (MCTIBITAHUE), yerieX U Heyaada. He3aBucumele ucnbitanus. Cepus
HE3aBHCHUMBIX UCIBITAHUN 10 MEPBOro ycnexa. Cepust He3aBUCUMBIX UCIBITaHUN bepHyIm.
Cnyudaiinas BennunHa. Pacnipenenenune BeposTtHocTed. J(marpamma pacnpenenenus. [Ipumepst
pacripeziefieHu, B TOM Ynciie, FeOMeTpudeckoe i OMHOMHUAJIbHOE.

12 KJIACC



UucnoBble XapaKTEpUCTUKHU CIy4ailHBIX BEJIMYMH: MATEMaTU4YECKOE OXHUIAHHUE, NUCIEpPCUs U
CTaHAPTHOE OTKJIOHEHUE. [IpuMepsl NpUMEHEeHUsT MaTEMaTUYECKOTO 0KUAAHUsA, B TOM YUCJIE B
3ajlayaX M3 TIOBCEAHEBHOW KH3HU. MaremaTHuecKkoe OXKuJaHue OWHApHOM ciay4aiiHoON
BEIMYMHBL. MaTeMaTH4eCKOe OXUJAHUE CYMMBl CIy4dalHBIX BEIMYMH. MaremaTudeckoe
OXHJIAHUE U TUCIEPCHsI T€OMETPUYECKOr0 U OMHOMMAJIBHOIO paclpeieleH uid.

3aKkoH OOJIBIIMX YHCEI W €ro pojb B HayKe, MPUPOJE M OOIIeCTBE. BBIOOPOYHBIH METO.
HCCIIEIOBAHUMN.

[Ipumeps! HenpephIBHBIX CIy4alHbIX BeaudMH. [loHsATHE O MIoTHOCTH pacnpeneneHus. 3agadu,
MIPUBOJSIINAE K HOpMaJIbHOMY pacnpenesieHuto. [IoHsaTHe 0 HopMaabHOM paclpeaeIeHUH.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI
IO MATEMATHUKE HA YPOBHE CPEJIHET'O OBLIET'O
OBPA30OBAHUA

W3yueHne MaTeMaTHKH HAa YPOBHE OCHOBHOI'O OOIIEro 0o0pa3OBaHUs HAIMPABICHO Ha
JOCTHUKCHUC O6yT-IaIOH_II/IMI/ICH JIMYHOCTHBIX, MCTalIpCAMCTHBIX n MpEAMCTHBIX
00pa30oBaTeNbHBIX PE3YyIbTATOB OCBOCHUS Y4e€OHOTO IIpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbraTe mM3ydeHus MaTeMaTHKH Ha YPOBHE CpemHero o0mero oOpa3oBaHUsY
oOyJaronierocst 0yayT cOpMHPOBAHBI CIICIYIOIINE TUYHOCTHBIC PE3YyJIbTATHI:

1) rpaskaanckoro BoCHHTAHMS:

c(OPMUPOBAHHOCTh IPAKIAHCKON MO3MIUHM OOYYAIOMIErocss KAk aKTUBHOIO U
OTBETCTBEHHOTO YJIEHA POCCHHCKOrO OOIIECTBA, NPEACTABIEHHE O MATEMATHIECKAX OCHOBAX
(yHKIMOHUMPOBaHHS PA3IMYHBIX CTPYKTYp, SBICHUMH, TPOLELYp TPAKIAHCKOrO OOIIECTBA
(BBIGOPBI, OMPOCHL M IPYTOE), YMEHHE B3aUMOJIENCTBOBATL C COLUANBHBIMU MHCTHTYTAMH B
COOTBETCTBHH C MX (YHKIMAMH U Ha3HAYECHHEM;

2) NATPHUOTHYECKOT0 BOCTIUTAHMS:

chOpPMHUPOBAHHOCTh  POCCHMCKOM  TpakJIaHCKOM  HJIEHTHUYHOCTH, YBAXXEHUS K
MPOILIOMY M  HACTOSIIEMY POCCHUMCKOM MaTeMaTUKH, IEHHOCTHOE OTHOIIEHHUE K
JOCTHKEHUSIM POCCUMCKMX MaTEMaTUKOB M POCCHMCKOM MAaTeMaTHYECKOW IIKOJIbI,
MCII0JIb30BAaHUE ITUX IOCTUKEHUN B APYTUX HAyKax, TEXHOJIOTHIX, chepax IKOHOMUKH;

3) 1yX0BHO-HPABCTBEHHOI0 BOCIHTAHUS:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH pOCCHIICKOr0 Hapoaa, CcPOpMHPOBAaHHOCTH
HPaBCTBEHHOI'0O  CO3HAaHMSA, JOTUYECKOIO IIOBEIECHUSA, CBA3AHHOIO C IPAKTHUYECKUM
MPUMEHEHUEM JOCTH)KEHUW HAYKH U JAEATEIIbHOCThIO YUEHOr 0, OCO3HAHUE JTUYHOTOBKIIA/IA B
MOCTPOEHUE yCTOMYHUBOTO OYyIIEro;

4) rcTeTH4ecKoro BOCIHTAHUS:

JCTETMYECKOE  OTHOUIEHHME K  MHpPY, BKIIOYasg OCTETUKY MaTeMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/Jay, pEIIeHUH, pacCyXACHUH, BOCIHPUUMYUBOCTD K
MaTeMaTUYECKUM acClleKTaM Pa3IMYHbIX BUIOB UCKYCCTBA;

5) ¢pusuueckoro BocnuTanus:
C(b OPMUPOBAHHOCTb YMCHHUA NPHUMCHATbL MATCMATUYCCKUEC 3HAHUA B HMHTEPCCAX



3/10pOBOro M 0€30macHOro odpasa *KH3HU, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 370pPOBBIO
(3mopoBoe nuTaHue, cOATAHCHPOBAHHBIA PEKUM 3aHSATHUH U OTABIXA,peryJsipHas Gu3ndeckas
AKTUBHOCTD), (pU3MUECKOE COBEPIIEHCTBOBAHUE MPU 3aHATUSAX CIIOPTUBHO-03A0POBUTEIBHON
JeSTEIbHOCTBIO;

6) TpynoBoro BocnuTanus:
TOTOBHOCTh K TpPYIYy, OCO3HAaHHE IICHHOCTH TPYIOJIOOWS, WHTEPEC K pPa3IHdIHBIM
chepam mpodeccHoHaTbHON EeATSIBHOCTH, CBA3aHHBIM C MAaTeMaTUKOW U ¢€

NPUIIOKEHUSIMU, YMEHUE COBEpIIaTh  OCO3HAaHHBIM BbIOOp Oynymieidl mnpodeccuu u
pealu30oBbIBaTh COOCTBEHHBIE JKM3HEHHBIE IUIaHbI, TOTOBHOCTb U  CIOCOOHOCTBH K
MaTEMaTUYECKOMY OOpa30BaHMIO U CaMOOOpa30BaHUIO Ha MPOTSIKEHUU BCEH JKHU3HH,
TOTOBHOCTh K AKTHBHOMY YYacCTHUIO B PEUICHMM TNPaKTUYECKHX 3a/Jady MaTeMaTH4YeCKOM
HaIpPaBJICHHOCTH;

7) 3K0J0rM4ecKOro BOCHUTAHMS:

CcpOPMUPOBAHHOCTb 3KOJOTMYECKOM KyJbTYphbl, MOHUMAaHHE BIUSHUSA COLUAJIBHO-
HKOHOMHYECKHUX IPOLECCOB HA COCTOSHUE MPUPOTHONW M COLHUAIBHOM Cpelbl, OCO3HAHUE
rJI00aTBHOTO — XapakTepa OSKOJOTHYECKMX MHpoOJeM, OpHEeHTalus Ha IPUMEHCHUE
MaTeMaTHUYeCKMX 3HAaHUM [ pemeHus 3agad B 00JacTH  OKpy’Karolled cpensl,
IUTAHUPOBAHNE ITOCTYIKOB U OLIEHKU MX BO3MOXHBIX ITOCIEICTBUHN JUISI OKPYKAIOIIEH CPEbl;

8) nennocTH HayYHOTrO NO3HAHUS:

cOpPMUPOBAHHOCTb MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAYKM W OOILIECTBEHHOM NPAaKTHKH, MOHUMAaHHE MAaTEMaTHYECKOW HayKu Kak
cepbl 4eOBEUECKON AEeATENbHOCTH, ITAloB €€ pa3BUTHUS M 3HAYMMOCTH JJIs pa3BUTHUS
[IUBWIIM3AIIMN, OBJAJCHHUE S3BIKOM MaTeMaTUKH UM MaTeMaTH4YeCKOH KyJIbTYpOil Kak
CpEICTBOM MO3HAHUS Mupa, TOTOBHOCTh OCYIIECTBIISTh MIPOEKTHYIO U
HCCIIEZIOBATEIbCKYIO AeSITEIbHOCTh HHINBUIYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATbBI

B pesynbpraTe ocBOEHHS MpOrpamMMbl MO MaTEMaTHKE Ha YpPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOydaromerocs OyayT CcGOPMHUPOBAHBI METalpeAMETHBIC pPe3yJIbTATEHI,
XapaKTepU3yIOIMECS OBJAJACHUEM YHUBEPCAIBHBIMU I103HABATEIbHBIMU 1€ CTBUSAMM,
YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMH JICHCTBUSIMU U YHUBEPCAIBHBIMH PETYJISTUBHBIMU
e CTBUSMMU.

Ilo3HaBaTe/IbHbIE YHUBEPCAJbHBbIE YieOHbIE JeHCTBUA
ba3oBble Jorudueckue AeiicTBUs:

BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC NMPU3HAKA MATEMAaTHUYECKUX OOBEKTOB,
MOHATHH, OTHONICHHMH MEXAy TMOHATUAMHU, (OPMYJIUPOBATh OIPEIACICHUS TIOHSATHH,
YCTaHaBJIMBATh CYINCCTBCHHBIM MPU3HAK KJacCU(UKAIMK, OCHOBAHUS )1 000OIICHUS U
CpPaBHEHUS, KPUTEPUH TPOBOJAMMOIO aHAJIN3A;

BOCIIPUHUMATh, (POPMYJIMPOBAThL M NMPEoOpa3OBBIBATH CYXKICHUS: YTBEPIAUTCIIBHBIC U
OTpUIIATEIbHBIE, €AUHUYHBIE, YACTHBIE U 00IIIHE, YCIOBHBIC;

BBISIBJISITh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3W UM MPOTUBOPEUUS B
dakTax, MaHHBIX, HAOMIOJEHHUSIX U  YTBEPKICHUSX, npeayiaraTh KpPUTEPUH JJI51
BBISIBJICHUS 3AKOHOMEPHOCTEN U IPOTUBOPEUUI;

JIeNaTh BBIBOJBI C MCIOJb30BAHHEM 3aKOHOB JIOTMKH, JCNYKTUBHBIX W HHIYKTHBHBIX
YMO3AKJIIOUEHUH, YMO3aKIIOUEHUH 10 aHAJIOTUH;



MPOBOJIUTH CAMOCTOATENBHO JI0Ka3aTEIbCTBA MATEMATUYECKUX YTBEPXKICHUN (TIpSAMbIC
U OT MPOTUBHOIO), BHICTPAMBATh APryMEHTALUI0, TPUBOAUTH MPUMEPHl U KOHTPIPUMEDHI,
000CHOBBIBAaTh COOCTBEHHBIE CYKICHHS U BBIBOJIBL;

BBIOMPATh CIOCOO pemnieHus y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHusi, BBIOMpaTh Hambosee MOAXOMAIIMI C Y4ETOM CaMOCTOSATEIbHO BBIIEICHHBIX
KPUTEPHEB).

Bba3oBble HcciegoBaTeIbLCKHE JeHCTBUS.

HCII0JIL30BaTh BOMPOCHI KaKk  HCCIEIOBATEILCKHUM WHCTPYMEHT
Mo3HaHUA,(pOPMYyIMPOBATE BOMPOCH], (GUKCUPYIOIINE TTPOTHBOPEUHE,
npodlieMy, yCTaHaBIMBATBHCKOMOE H IaHHOE, (OPMUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH
CBOIO MIO3UIINI0, MHEHHE;ITIPOBOJAUTE CaMOCTOSTEIIEHO CIJITAHUPOBAHHBIN
JKCIIEPUMEHT, HCCIICIOBaHIE
M0 YCTAaHOBJIEHWIO OCOOCHHOCTEH MaTeMaTHUYecKoro OOBEeKTa, SBJICHHS, IIpolecca,

BBISIBJICHUIO 3aBUCUMOCTEH MEKy 00bEKTaMH, SIBJICHUSMH, ITPOIECCaAMU;

CcaMOCTOATENILHO  (opMyHMpoBaTh 00O0OMIEHHWS W  BBIBOJALI IO  pe3yJibTaTaM
MPOBENEHHOIO HAOJIOJEHUS, WCCJIENOBaHUS, OIEHUBATh JIOCTOBEPHOCTh IOJYYEHHBIX
pe3yIbTaTOB, BRIBOJOB U 0000IIECHUIA;

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAK)KE BBIJIBUTATh MPEAIOT0KECHUS
0 €ro pa3BUTHHU B HOBBIX yCJIOBHSX.

Pabora c unpopmanmeii:

BBIABIIATH AePUUUTHI MH(OPMALNHY, JAHHBIX, HEOOXOIUMBIX JJIi OTBETa Ha BOIPOC U
JUISL PELIeHUs 3a1a4u;

BbIOMpaTh HH(OpMAIMIO M3 MCTOYHUKOB PpA3IMYHBIX THUIIOB, aHAJIW3UPOBATH,
CHCTEMAaTU3UpOBAaTh M HUHTEPIPETHPOBATh HH(GOPMALHMIO pa3IWYHBIX BHUIOB U (opm
IIPEACTABIICHNUS;

CTPYKTYpUpOBaTh HH(pOpManuio, TMpPeACTaBIATh €€ B pa3IMyHBIX (opmax,
WITIOCTPUPOBATh IpaUUeCcKu;

OLIEHUBATh HAJ&KHOCTh HMHGPOPMAIMU MO CaMOCTOSITENbHO C(HOPMYINPOBAHHBIM
KpUTEpUsIM, CHOPMYIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMmyHHKaTHBHBIC yHHBepcalbHble y4eOHbIC NCHCTBHS:

BOCIIPUHUMATh ¥ (OPMYNIHpOBATH CYXAEHHS B COOTBETCTBUU C YCIOBUSMHU U
LEeIsAMH OOIEHMs], SICHO, TOYHO, I'PaMOTHO BbIpaXkaTb CBOIO TOUKY 3pPEHHs] B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, AaBaTh IOSICHEHUS II0 XOAY pELIEHMs 3aladd, KOMMEHTHUPOBATh
IIOJIy4CHHBIN pe3yJIbTaT;

B XOZ1€ 00CYKJI€HHs 3a]1aBaTh BOIPOCHI IO CYIIECTBY 0OCYKIaeMOl TeMbl, IPOOJIEMBI,
pelaeMon 3a7a4M, BBICKa3bIBAaTh UJICH, HALICJICHHBIC HA IIOMCK PEIICHUs, CONIOCTABIATh CBOU
CY)XIEHHsl C CYXIEHUSAMM JpYrMX Y4YaCTHHUKOB JHajora, OOHapy)XHUBaThb pas3jiddyue Hu
CXOJICTBO MO3ULIUH, B KOPPEKTHOH GopMe (HOopMyIMpPOBATE Pa3HOIIACHS, CBOM BO3PAXKEHMUS,;

MIPECTABIIATh PE3YJIBTATHI PEIICHUS 3a7a4M, IKCIIEPUMEHTA, UCCIENOBAHUs, IPOEKTA,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS C Y4E€TOM 3ajady IMpe3eHTalud U
0COOEHHOCTEN ayAUTOPHUH.

PerynsiTuBHBIE YHHUBEpCAJIbHbIE y4eOHbIE JAeHCTBHA
Camoopranu3anus:

COCTABJIATH IJIaH, aJTOPUTM PEIICHUs 3aJadyH, BBIOMPATh CIOCOO pelleHHs: C y4ETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh U KOPPEKTHPOBATH
BapHAHTHI PEIICHUI ¢ Y4ETOM HOBOM MH(OpPMALIHH.

CaMOKOHTPOJIb, SMOUMOHAI bHbIN NHTEJJIEKT:



BJAJEeTh HABbIKAMU I[103HABATEIbHOH pe(IeKCMM KaK OCO3HAHMS COBEPIIAEMBIX
JNEMCTBUM M MBICIUTENbHBIX IPOLECCOB, MX pPE3yJbTaTOB, BIAAETh CHOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOLecca U pe3yJibTaTa PeleHUs MaTeMaTHYeCKON 3a/1auH;

MpEABUIETh TPYAHOCTH, KOTOPblE MOT'YT BOSHHUKHYTH IPU PELIEHUH 3a7a4yl, BHOCUTh
KOPPEKTUBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENLCTB, MAHHBIX, HalJIEHHBIX
OLIMOOK, BBISBIIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa IEM M YCIOBUAM, OOBIACHATH HPUUYHHBI
JOCTMKEHUS WM HEOCTUIKEHHUS PEe3yJIbTaTOB JEATENBbHOCTH, HAaXOAWUTh OWIMOKY, /1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIIBITY.

CoBMmecTHast 1eSITeIbHOCTD:

MIOHMMATh ¥ UCIOJb30BaTh IPEUMYIIIECTBA KOMAaHAHON U MHAUBUAYAJIbHON pabOTHIIIPH
pelieHny y4eOHbIX 3ajJad, HNPUHUMATh I€J1b COBMECTHOM JAESITENbHOCTH, IUIAHUPOBATh
OpraHM3allMi0 COBMECTHOM paboThI, paclpenesaTh BUbl paboT, 10rOBapUBaTLCS, 00CYKIaTh
IpoLecC U pe3yJIbTaT paboThl, 000011aTh MHEHUSHECKOIBKHX JIFOJIEH;

ydacTBOBaTb B TpYIIOBBIX (opmax padoTel (00CyXkaAeHHs, OOMEH MHEHUH,
«MO3rOBbI€ IUTYPMbD» U HHBIE), BBIIOJIHATE CBOIO 4acTb pabOThl U KOOPAMHUPOBATH CBOU
JEUCTBUS C JAPYTMMH YJE€HAaMH KOMaHJbl, OLEHMBATh KAauyeCTBO CBOEro BKJIaJa B OOIIMI
HOPOIYKT IO KPUTEPUSIM, CHOPMYIMPOBAHHBIM yYaCTHUKAMU B3aUMOJICHCTBHUSL.

INPEAMETHBIE PE3YJIBTATbBI

[MpeameTrHble pe3ysbTaThl OCBOCHHUS IMPOrpaMMbl [0 MaTeMaTHKe Ha 0a30BOM ypOBHE Ha
YpOBHE cpeaHero oOmero oOpa3oBaHMs MPEACTABICHBI MO TroaaM OOydYeHHS B paMKax
OT/ICJIbHBIX YUEOHBIX KYPCOB B COOTBETCTBYIOIIMX pa3leiax MPOrpaMMBIIO MAaTEeMaTHKE.

NPEAMETHBIE PE3YJIBTATHI
1o yueOHOMY KYpCY «AJiredpa 1 Hauajia MaTeMaTHYeCKOro aHAJIHU3a»

[TpeameTHBbIE pe3ynbTaThl (110 TOAAM O0yUYCHHS):

AJirefdpa u HaYa/1a MaTeMaTH4Y€CKOI0 aHATH3a

10 kmacce

Yucjia 1 BbIYHCIIE- ® 0OIepUpOBaTh MOHATHIMU: PALMOHAIBHOE U IEHCTBUTEIBHOE

YHUCII0, OOBIKHOBEHHAS U ACCITHYHAS IPOOb, TPOLICHTHI;
® BEHINONHATH apu(METHUECKHE OMEepali C pPalOHAIBHBIMU U
JCHCTBUTCILHBIMH YHCJIAMHU;
® BBHINOJHATh MPUOTMKEHHBIC BBIYUCIICHHS, HMCIOJB3Ysl IpaBHIIa
OKpYTJIEHHUsI, JeJaTh MPUKHUAKY U OIEHKY pe3yjbTaTa BBIYHCIE
HUMH;

HUA

®  BLINOJHATH apu(PMETHUECKHE Ollepallii C pallMOHATIbHBIMU U
JECTBUTEIBbHBIMY YHCIIAMU;

®  BBINOIHATH MPUOIMKEHHBIC BEIYUCICHUS, UCIIONB3YS MpaBUIia
OKpYTJIEHHUS], 1€NIaTh IPUKUJIKY U OLIEHKY pe3yJbTaTa BbIUNCIIE-
HUM;

o ONCPUPOBATH MOHATHAMMU. CTCTICHDb C I CJIBIM ITOKA3aTCJIICM, CTAH -




JapTHas (bopMa 3aI1ucu HeﬁCTBHTeHLHOFO 4quciia, KOPpCHb HATYy -
paHbHOﬁ CTCIICHH, UCIIOJIb30BATb ITOAXOAAIIYO (bOpMy 3aI1ucu
I[CI\/'ICTBI/ITCJ'II)HI)IX YUCCJI JI pCHICHUS MMPAKTUYCCKUX 3a1a4 U
MNpEACTAaBIICHUA JaHHBIX;

ONEPUPOBATH NOHATUSAMU: CUHYC, KOCUHYC ¥ TAHT€HC ITPOU3-

BOJILHOTO YTJIa, HCIIOJIb30BATh 3aMHCh IPOM3BOJIBHOTO yTJiia Yyepes3
00paTHBIE TPUTOHOMETPHUECKHE PYHKIINH.

YpaBHeHuUs U He-

paBeHCTBa

OIICpUpPOBATH ITOHATUAMMU TOXIECTBO, YpaBHCHHUC,
HCpPaBCHCTBO, eiaoc, pagruoOHaJIbHOC, HUppaluOHAJIBHOC
YpaBHCHUC, HCPABCHCTBO, TPUTOHOMECTPUICCKOC YPABHCHUC,

BBINOJHATH IPE00pa30BaHUs TPUTOHOMETPUUYECKUX BBIPAKEHUHN U
pelaTh TPUrOHOMETPUYECKUE YPABHEHUS;

BBITIOJIHATH Hp606pa3OBaHI/I$[ OEIbIX, panrOHaJIbHBIX u
HppalrOHAJbHBIX BBIpa)KCHI/Iﬁ 1 pellaTb OCHOBHBIC TUIIbI I ECJIbIX,
pallOHAJIbHBIX U UPppAllMOHAJIbHBIX ypaBHeHI/Iﬁ N HCPABCHCTB,

IMPUMCHATDb YPAaBHCHUA U HCPABCHCTBA IJIA pCIICHUA
MAaTEMAaTUYCCKUX 3a/la4 U 3aJia4 U3 Pa3JIMIHbIX obacrei HAaYyYKH
n peaHLHOﬁ KHU3HU,

MOJICTUPOBATh  pEAJIbHbIE CUTyallMd Ha s3BIKE  airedpsl,
COCTaBJISITh BBIPAKCHUS, YPaBHEHHUsS, HEPABEHCTBA IO YCJIOBHUIO
3a/lay¥, UCCIEN0BATh MOCTPOCHHBIE MOJEIH C HCIOJB30BAHUEM
ammapara

anreOpsl.

DYyHKUMU U

rpaguxku

OTEePHPOBATH MOHSATUSAMHU: (QYHKIUS, CIIOCOOBI 3a/laHusl QYHKIIHUH,
00J1acTh OIpeneNieHus U MHOXKECTBO 3HaueHUi QpyHKuuu, rpaduk
(byHKIMH, B3aUMHO 00paTHBIE (DYHKINH;

OIEepUPOBATh MOHATUAMU: YETHOCTh U HEUYETHOCTh (PYHKIINU,HYIIH
GyHKIMH, TPOMEXYTKH 3HAKOIOCTOSHCTBA;

UCMOJb30BaTh rpaduKu GYHKIIHHI 17151 pelieHus ypaBHEHUH;

CTPOUTb U YUTaTh rpadUKu JMHEHHOW (DYHKLUMH, KBaJPAaTUUHON
(YHKLIMH, CTETIEHHON (QYHKLIMHU C LEJIBIM [10Ka3aTeleM;

UCIOJb30BaTh I'paUKu PYHKUMN IJIs1 UCCIIEI0BaHUS MIPOLIECCOB U
3aBUCHUMOCTEM MpU peUIeHUH 3aJad U3 JpYruX Yy4eOHbIX
OpEeAMETOB M peajlbHOM  JKU3HM, BbIpaXkaTb (QopMmyjaMu
3aBUCUMOCTH

MCXKY BCIIMUHMHAMMU.

MHuoxecTBa 1

JIOTHKA

ONepUpOBaTh  MOHSATUSAMH:  MHOXKECTBO,  ONEpallMk  HaJ
MHOECTBaMHU;

UCIIOJb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juis
OMUCAHUsI PeabHBIX MPOLIECCOB U SIBJCHUW, PU PEIICHUU 3a7ad
U3 APYTUX Y4eOHBIX MPEIMETOB;

OIICpUPOBATHL TIOHATHAMHU: ONPCACIICHUE, TCOpEMa, CIICACTBUC,
J0Ka3aTcJIbCTBO.




11 kaace

Yucjaa v BbIYUCJICHUA

L4 OIicpupoBaTb IMOHATHUCM: CTCIICHb C paldOHAJIbHBIM
IIoOKa3aTcJIEM,

®  onepupoBaTh MOHATHAMHU: Jorapudm ducia, AecITUIHbIEC U
HaTypaJibHbI€ JJorapu(MBbl.

YpaBHeHus u

HepaBeHCTBA

(] mpUMEHSTh CBOMCTBa CTEHNEHH /s MpeoOpa3oBaHUs
BBIPDAKEHUW, ONEpUpPOBaTh MOHATHUSAMM: TIOKa3aTeIbHOE
YpPaBHEHHE W HEPAaBEHCTBO, pEIIaTh OCHOBHBIE THUIIBI
ITOKa3aTeJIbHbIX YPAaBHEHU U HEPABEHCTB;

[ BBIMONHATH NPeoOpa3OBaHUS BBIPAKEHUH, COAEpIKAIIUX
Jorapu(Msel, OlepUpPOBaTh MOHATUIMHU: JIOrapu(PMUUIECKOE
YPaBHEHHE U HEPABEHCTBO, PELIATh OCHOBHBIE THUIIBI

[ norapuMHUUYECKUX YpaBHEHUI U HEPABEHCTB;

(] HaXOAWTb PELICHHS IPOCTEHIINX TPUTOHOMETPUUECKUX
HEPABEHCTB

DOYyHKUMHU U TPAPUKHU

® onepupoBaTh MOHATHAMH: MepHoAnueckas QyHKIus,
MPOMEXKYTKA MOHOTOHHOCTH (DYHKIIMHU, TOYKU
IKcTpeMyMa (pyHKIIHH,
HauOoJbIlIee U HaUMEHbIIIee 3HaUeHHs (DYHKIIUU Ha MPOMEKYTKE,
UCIONB30BaTh WX JUJISI HCCIENOBaHUS (YHKIUHU, 3aJaHHOU
rpaguKom;
® OnepupoBaTh IMOHATHSAMHU: TpadUKd  IOKA3aTeIbHOH,
JorapuPMUYECKOM W TPUTOHOMETPHYECKHUX (DYHKIIUH,
n300pakaTb WX Ha KOOPAWMHATHOM IUIOCKOCTH U

HCII0JIb30BAaTh AJIA pCIICHUSA ypaBHeHHﬁ 1 HCPABCHCTB,

® 1300pakaTh Ha KOOPAMHATHOM IIJIOCKOCTH I'pauKu
JMHENHBIX ypaBHEHUN W HCIOJB30BaTh MX VIS PELICHUS

CUCTEMBI JIMHEUHBIX YPABHEHUM;

®UCMONb30BaTh rpaduku GYHKIUH I McClIeloBaHUs
MPOIECCOB W  3aBUCHUMOCTEH H3 JIPYruxX ydeOHBIX

JUCIHUILINH.




Hauyana marema-

THYECKOI'o aHa/JIMu3a

ONepUpOBaTh MOHATHSAMH: MOCIEIOBATENbHOCTh, apuMeTHYecKas W

reoMeTpUYecKas IPOrPECCHH;

OIICpUpOBATh IOHATHAMMU! OECKOHEYHO Y6BIBaIOH_[a}I TeOMETpHUUCCKas
mporpeccusi, cymMMa OECKOHEUYHO  YOBIBAIONIEH  TIeOMEeTpUYeCKOn
MIPOTPECCHH;

3aJ1aBaTh IMOCIIE0BATEIBHOCTH PA3JIMYHBIMH CIIOCO0AMH;

UCIIOJIb30BaTh CBOMCTBA MOCIIENOBATEIBHOCTEH U TPOTPECCUI IS PELIICHNUS

peaNbHbIX 3a7a4 IPUKJIAJHOTO XapaKTepa.

OIEpUPOBATh MOHATUAMU: HENpepbIBHAS (PYHKIM, TPOU3BOIHAS PYHKIIUH,
UCIOJb30BaTh I'€OMETPUUYECKUN U (PU3MUECKHI CMBICT IPOU3BOIHON MAJIs
peleHus 3a1ay;

HaxXOAUTh  NPOMU3BOJAHBIE  JJIEMEHTAapHBIX  (PyHKUMHA,  BBIYMCIATH
IIPOM3BOHBIE CYMMBI, IPOU3BEAEHUS, YACTHOTO (PYHKIIMIA;

UCIOJb30BaTh  IMPOU3BOJIHYIO  JJIsI  HUCCleqoBaHUS  (QyHKUMH  Ha
MOHOTOHHOCTb U 3KCTPEMYMBI, IIPUMEHATh PE3YyJIbTaThl MCCIEAOBAHUSA K
MIOCTPOEHUIO I'paUKOB;

HCIOJIB30BaTh IPOU3BOJHYIO Ul HAXOXKICHUS HAWIY4yLIEro peleHus B

MPUKITIAAHBIX, B TOM YU CJIC CONUATIbHO-3KOHOMUYCCKU X, 3ajadax

12 kiaacce

Yucaa 1 BbIYHCTIEHUSA

OIICPpUPOBATH IOHATUAMHU. HATYPAJIbHOC, IECJI0C YHCJI0, HCIIO0Jb30BATb

MNPU3HAKU JCJIMMOCTH MCJbIX YHUCCI, pPa3JIOKCHUC YHCJIa Ha MOPOCTHIC

MHOXKUTCIIN IJIA pCIICHAA 3a1a4;

YpaBuenus U [J omepupoBaTh NOHATUAMH: CUCTEMA JIMHEUHBIX YPABHEHUN WM €€ pEIICHHUE,
HEPaBeHCTBA UCI0JIB30BaTh CUCTEMY JINHEWHBIX YPAaBHEHUH MU PEILEHUS IPAKTHYECKUX
3a/1ad4;
(] HaxXoOWUTh pELIEHUS NPOCTEHINMX CHCTEM U COBOKYINHOCTEH pa-
LIMOHAJIbHBIX YPAaBHEHUH U HEPABEHCTB;
(] MOmEenMpoBaThb pEabHbIE CUTYallUM Ha S3bIKE airedpbl, COCTABJIATH
BBIPAJKECHUS, YPaBHEHMS, HEPABEHCTBA U CHUCTEMBI 110 YCJIOBHMIO 3aJayH,
UCCJIEZIOBATh ITOCTPOSHHBIE MOJIENIM C UCIOJIb30BAHUEM allllapaTa ajiredpsl.
[ u300pa)xxaTh Ha KOOPIAWHATHOW IJIOCKOCTU rpaUKy JUHEHHBIX ypaBHEHHM
Y MCIOJIb30BaTh UX JJIsl PEIICHUs CUCTEMBbI JINHEHMHBIX YPAaBHEHUU
Havana ® OnepupoBaTh TOHATHSAMH: TEpBOOOpa3Hasi W HWHTErpaJl, MOHUMATh
MaTeMaTH4YeCKOro . .
AHATH3A reoMeTpuYecKuil 1 PU3NUECKUI CMBICI HHTErpaa;
® HAXOIUTh NEPBOOOPA3HBIC ITEMEHTAPHBIX (PYHKIHI, BEIUUCIATH

uHTerpai rno popmyne Herorona—Jleliounna;

peuiaTh NPUKJIAAHBIC 3aJa41, B TOM YHUCJIC COUAJIbHO-3KOHOMHUYCCKOI'O U




(bu3MUecKoro xapakrepa, CpeACTBaMU MAaTEMaTHYECKOrO aHaJIH3a

TI'eomeTpust
10 kamace ® OnepUpOBaTh NOHATUAMU: TOUKA, IPAMasi, INIOCKOCTB;
® [IPUMEHATHh aKCHOMBI CTEPEOMETPHH M CJEICTBUS W3 HHUX IPH PEIICHUU
reOMeTpUYECKUX 3a/1a4;
® omepupoBaTh MOHATHSIMH: TapajulebHOCTh U MEePHEHIUKYISPHOCTD
MIPSAAMBIX U MJIOCKOCTEN;
® KJacCU(PUIMPOBATh B3aUMHOE PACIOIOXKEHUE MPSAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE;
® OIepUpOBaTH MOHATUSIMH: JBYIPAHHBIA YroJ, TPaHU ABYTPAHHOIO Yria,
pedpo ABYrpaHHOIO YIua, JMHEWHBIH yroyl ABYTPaHHOIO YIia, I'palycHas
Mepa ABYI'PaHHOI'O YIJIa;
11 kaace

® OnepupoBaTh IOHATUSMHM: MHOIOIPDAHHUK, BBIIYKJIBIA WM HEBBITYKJIbIA

MHOT'OI'paHHHUK, 3JICMCHTBI MHOI'OI'PaHHHKA, HpaBHHBHBIﬁ MHOTI'OIr'paHHHUK;

® pacno3HaBaTh OCHOBHbIE BHUJbl MHOIOTPAHHUKOB (MHMpaMuja, MpusMa,

MPSIMOYTOJILHBIN Mapalenenumnen, Kyo);

L4 KJ'IaCCI/I(i)I/IIII/IPOBaTB MHOTI'OT'paHHUKH, BI)I6I/Ipa$I OCHOBAaHUsA JJIA
KJ1acCu (bPIKaI_[I/II/I (BBIHyKJIBIG 1 HCBBIITYKJIBIC MHOT'OI'PaHHUKH, [IPABUJIBHBIC

MHOT'OI'PAHHUKHU, ITPSAMBIC U HAKIIOHHBIC ITPHU3MBbI, HapaJ'IJ'IeJ'IeHI/IHe)IBI);

® OIepupoBaTh MOHATHAMHU: CEKyllas IUIOCKOCTh, CEYEHHE MHOro-
I'PaHHUKOB;

e OOBSACHATH NPUHLHUIIBI IOCTPOEHUS CEYEHUH, UCIOIb3Yys METO/I CJIE/IOB;

CTPOUTh CEYEHHS MHOTOIPAaHHHUKOB METOJIOM CJI€IOB, BBIOJIHATD

(BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00bEMHBIXQUTYD:

BH/JI CBEPXY, COOKY, CHU3Y;




® pelmaTrh 3aJa4yd Ha HAXOXIACHHE IC€OMETPUYCCKUX BCJIIMYHH IIO 06pa3uaM
WKW aJroputMaM, HNpPHUMCHSASA HU3BCCTHBIC AHAJIMTUYCCKHUEC METOAbI IIPpU
PCIICHUA CTaHAAPTHBIX MAaTEMAaTUYCCKUX  3aJa4d Ha  BBIYHMCJIICHHC
paCCTOﬂHHﬁ MCXKAY ABYMA TOYKaMH, OT TOYKHU OO HpﬂMOﬁ, OT TOYKHU 0

IJIOCKOCTU, MCKY CKPCHINBAIOIIUMUCS MTPAMBIMU

® pemaTh 33Jaud Ha HAXOXKJEHHE NeOMETPHUYECKUX BEIMYMH MO obpas3nam
WM alrOpuTMaM, INPUMEHsAS H3BECTHBIC AHAIMTUYECKHE METOABI IIpU
PELICHUH CTAaHAAPTHBIX MAaTEMAaTHYECKUX 3a1ad Ha BBIYHMCIICHUE YIJIOB
MEXAY CKPEIIMBAIOIMUMUCA INPSAMBIMU, MEXKAY HPSMONM M IUIOCKOCTBIO,

MCKIY INIOCKOCTAMU,ABYT'PAHHBIX YI'JIOB,

® BBHYUCIATH 00BEMBI M IUIOIAAN MOBEPXHOCTEH MHOIOIpaHHUKOB (IIPU3Ma,
UpaMuJa) C MPUMEHEHHEM (QOpPMYJI, BBIYUCIATH COOTHOILIEHUS MEXIY

miomaiasaMu HOBerHOCTeﬁ, 00bEMamMu HO,Z[O6HBIX MHOT'OI'paHHHUKOB;

® OINCpUpOBATh MNOHIATHAMH: CHMMCTpHUS B HNPOCTPAHCTBE, LCHTP, OChb H

IJIOCKOCTh CUMMETPHUU, LIEHTP, OCh U IMJIOCKOCTh CUMMETPUU (PUTYPBI;

® u3BJEKaTh, MNPEOOpPa3oOBBIBATH W HHTEPIPETUPOBATH HH(GOPMAIHIO O
MPOCTPAHCTBEHHBIX TIE€OMETPHUYECKUX (Urypax, IMpeICTaBIEHHYI0 Ha

YepTekax U pUCYHKAX;

L4 NPpUMCHATH T'COMCTPHUYICCKUC (baKTI)I IJi1 pCHICHUA CTCPCOMETPUUCCKUX
3aaa4, MOpCAnojararommx HCECKOJBKO MaroB peuIiCHusd, €CJIUn YCJIIOBUMA

MIpUMEHEHUs 3a7aHbl B IBHOI Qopme;

® [pUMEHATH NPOCTEHUIIME IPOrPaMMHBIE CpPEACTBA U  DIEKTPOHHO-

KOMMYHHKAaIIMOHHBIC CUCTEMBI IIPU PCINCHUH CTCPCOMETPUICCKUX 3a/1av;

® [PUBOJUTH NPHUMEPbl MATECMAaTHYCCKHUX SaKOHOMCpHOCTeﬁ B IIpupoac u

JKU3HHU, PACIIO3HABATDH IMMPOABICHUEC 3aKOHOB I'COMCTPHUH BUCKYCCTBC,

NPUMEHATh MOJIYYEHHbIE 3HAHUS Ha MPAKTUKE: AaHAJU3UPOBATh PEAJbHbIC
CUTyallUM W NPHUMEHATh W3YUYEHHBIE IOHATUS B IIpOLIECCE IIOMCKA PELIEHUs
MaTeMaTHYeCKh CHOPMYJIMPOBAHHOW MPOOJIEMBbI, MOAEIUPOBATH PEAbHBIE
CUTyallUM Ha S3bIKE€ TE€OMETPUHU, HCCIEI0BAaTh IOCTPOCHHBIE MOIEIU C

UCIIOJIH30BaHUEMT €OMETPUIECKUX TOHATHI U TEOPEM, armapara aire0psl, pemarh

IMMPAKTUYICCKHUC 3aJa4u, CBA3aHHBIC C HAXOXKIACHUEM I'€OM ECTPUICCKUX BCIINYHH.




12 kaace

® OnepupoBaTh MOHATHAMM: LUJIMHAPUYECKas IOBEPXHOCTh, oOpasyrouiue
I_[I/IJII/IHI[pI/I‘-IeCKOf/i MOBEPXHOCTH, LUIUMHAP, KOHHYCCKas ITIOBCPXHOCTb,
oOpasyrole  KOHMYECKOM  IMOBEPXHOCTH, KOHYC,  cdepudeckas

MIOBEPXHOCTB;
® pacro3HaBaTh Teja BpalleHus (LUINHAP, KOHYC, cdhepa U map);
® O0BACHATH CIIOCOOBI MOTYUYEHUS TEJ BpallCHHUS;

L4 KJ'IaCCI/I(i)I/IHI/IpOBaTB B3aUMHOC paCIIOJIOKCHUC C(i)epbl U IIJIIOCKOCTH,

® OIepupoBaTh TMOHATUSIMH: IIAPOBOM CErMEHT, OCHOBAaHHUE CErMEHTAa,

BBICOTA CETMEHTA, IIAPOBOM CJIOH, OCHOBaHHE ILIAPOBOTO CIOS, BHICOTA

IIIapOBOI'0 CJI04, IIAPOBOM CEKTOP;

BBIUUCIATh OOBEMBI W IUIOMIAAM TOBEPXHOCTEH Ten  BpalleHus,
TEOMETPUYECKUX TeJl C TpUMEHEeHUueM hopmyir;

ONEepHpOBaTh MOHITUSIMH: MHOTOTPAHHUK, BIHCAHHBIA B cdepy u
OMHUCaHHBIA OKOJNIO cdepbl, cdepa, BOUCAHHAS B MHOTOTPAHHHK WM TEJO
BpaIlCHHS;

BBIYUCIISATh COOTHOIIEHUS MEXKIY TUTOMIAISIMU TTOBEPXHOCTEH M 00BbEMaMu
MMOJO0HBIX TEII;

n300pakaTh M3ydaemble (QUTYpHI OT PYKH H C NMPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB;

BBITIOJIHATD (BBIHOCHBIE) IUIOCKHE UEPTEKH U3 PUCYHKOB MPOCTHIX
00BEMHBIX (PUTYD: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TEJ BPAICHHUS;

U3BJIEKaTh, HHTEPIPETUPOBATH M MpPeoOpa3oBbIBaTh HHEGOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpaxX, IPEICTABICHHYIO Ha YEpPTEkKax
U PUCYHKAX;

OTIEpUPOBATH MOHITUEM BEKTOP B IPOCTPAHCTBE;

BBIIIOJIHATDH ﬂCﬁCTBHH CJIOKCHHA BCKTOPOB, BbIYMTAHHA BCKTOPOB H
YMHOXCHHA BCKTOpa Ha 4YHUCIIO, 06T>5ICH5[TL, KakuMH CBOHCTBAaMH OHH

00J1a1a1o0T;

NPHUMCHATH IIPABUIIO IIAPAJIJICIICIIUIICA,
OIICpUpOBaATh IIOHATHUAMH: ACKAPTOBBI KOOPAHWHATBI B IIPOCTPAHCTBE,

BCKTOp, MOAYJIb BCKTOpPA, PABCHCTBO BCKTOPOB, KOOPpAMHATBI BCKTOpPA, YTOJI
MCKIY BCKTOpaMH, CKaJIAPHOC MNPOU3SBCACHHUC BCKTOPOB, KOJJIMHCAPHBIC U

KOMILJIAaHAPHBIC BEKTOPLI,




HaXOJUTh CYMMY BEKTOPOB M IIPOM3BEIEHUE BEKTOpPAa Ha YHUCIO, YIroj
MEXJy BEKTOpaMH, CKaJIIpHOE MPOU3BEJEHUE, PACKIAbIBATh BEKTOP IO JIBYM

HEKOJIJTMHEAPHBIM BEKTOPaM;

3a/1aBaTh MJIOCKOCTh YpaBHEHUEM B JIEKApTOBOM CHUCTEME KOOpPAMHAT

MNPUMCHATE T'C€OMETPUUCCKHEC q)aKTI)I IJs1 peIICHUA CTECPECOMETPUUCCKUX
3aaa4, MOpeArnojJararomux HECKOJbKO MaroB pemceHusA, CCIu  yCIOBUA

IMPUMCHCHUS 3a/IaHbl B SIBHOU (bopMe;

peuiaTtb HpOCTCfIHIHG TCOMECTPUYCCKUC 3aaa4u Ha MPUMCHCHHUC BCKTOPHO-

KOOPAMHATHOTO METO/IA;

pelmiatk 3aJayd Ha JOKa3aTeabCTBO MAaTEMAaTUYECKUX OTHOIUCHHH U
HaXOXXJEHUE TE€OMETPUYECKUX BEIMYMH 10 o0pa3laM WId alropuTMawm,
IIPUMEHSSA U3BECTHBIE METOABI IIPU PELICHUU CTAHAAPTHBIX MATEMATHYECKUX
3az1ay;

IPUMEHATh IIPOCTEHIIME MPOrpaMMHBIE CPEACTBA M JJIEKTPOHHO-

KOMMYHUKAlIMOHHBIC CUCTEMBI TP PCIICHUHU CTCPCOMCTPUICCKUX 3a1a4;

MIPUBOAUTH IPUMEPBI MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B IPU- POJE H
JKU3HM, PACIIO3HABATH NPOSIBJICHUE 3aKOHOB I'€OMETPHUH BUCKYCCTBE;
® T[PUMEHATH IIOJIyYCHHbIC 3HAHUSA Ha IIPAKTHKE: aHAJIU3UPOBATh
peabHbIE CUTyallUM W IPUMEHSATb M3Y4EHHBIC IOHATHS B IIpoIecce
MOWCKA PEIICHUS MaTeMaTH4ecKH CQHOPMYIMPOBAHHON MNpPOOIEMBI,
MOJIEIIMPOBATh PEAIbHBIE CUTYAllUU HA SI3bIKE FT€OMETPUH, UCCIIEA0BATh
IIOCTPOEHHBIE MOJEIU C MCIOJb30BAHUEM I'€OMETPUUECKUX ITOHITUI U
TeopeM, armnapara ajaredpsl, pelaTh IPaKTUYECKUE 3a/1a4H, CBSI3aHHbIE

C HaXOXXJACHUCM IT'COMETPUICCKUX BCIINYNH




BeposiTHOCTD U
CTATHCTUKA

11 kaace

YUTaTh U CTPOUTH T3.6JII/II_U:I H JuarpaMmabI;

OINICPUPOBATH MMOHATUAMU: CPECIHCC apI/I(bMeTI/I‘ICCKOC, MCOHUaHa,

HaI/I6OHBH_Ie€, HaMMCHBIIICC 3HAYCHHUEC, padMax MaCCHBA YHUCJIOBBIX

JaHHBIX,

OTIepUPOBATh MOHATHAMU: CIy4aWHBIN SKCIEPUMEHT (OMBIT) U
clydyailHOe COOBITHE, STIEMEHTApHOE COOBITHE (dIeMEHTapHbII
MCXOJ) CIy4aiflHOT'O OIbITa, HAXOAUTh BEPOSTHOCTH B OIbBITAX C
PaBHOBO3MOXHBIMH CITy4aiiHBIMU COOBITHSIMHU, HAXOIUTh U CPAB
HUBAThH BEPOSITHOCTU COOBITHI B M3y4EHHBIX CIIyYalHBIX JKCIIE-

pUMEHTax
HaXoOUTh MW  (OpPMYIUpOBaTH COOBITHS: TEpecedeHHe |

Oo0beqMHEHUE [aHHBIX COOBITUH, COOBITHE, NPOTHUBONOJIOXKHOE
JaHHOMY COOBITHIO, IIOJIB30BAThCSl JuMarpaMMamMu Oilliepa U
(dbopMmyIoiiciioKeHNs BEpOATHOCTEN IIPU PEIIEHNH 3a/1aY;
OIIEpPUPOBATh MOHATHSMM: YCJIOBHAs BEPOSTHOCTb, HE3aBHCHUMbIE
COOBITHS, HaxOJUTb BEPOATHOCTH C IOMOIIbIO  IpaBUIIa
YMHOKEHHSI, C TOMOIIIBIO J€peBa CIIy4aifHOT O OIbITa;

IPUMEHSATh KOMOMHATOPHOE MPABUJIO YMHOXEHHS MPH PelIeHUN
3ajad;

OIlEpUpPOBaTh MOHATUSAMU: UCIBITAHUE, HE3aBUCUMbIE HCIBITAHUS,

cepusd I/ICHBIT&HI/Iﬁ, YCIIeX W HEyJdada, HAXOAUTb BCPOATHOCTHU




COOBITUI B CepUM HE3aBUCHUMBIX MCIBITAHUN O MEPBOro ycrexa,

HAXOJUTh BEPOSITHOCTH COOBITUI B CEPUU MCIBITAHUN bepHyu;

ONEPUPOBATH MIOHATUAMU: CIIy4aliHasl BEIMYMHA, PACIIPEIEIICHHE

BEPOSTHOCTEH, TUarpaMma pacrpeieaeHHus.

12 kiaace

CpaBHUBATb BCPOATHOCTHU 3HAUCHUU cnyqaﬁﬁoﬁ BCIMYHHBI II0

pacopeacIiCHUIO UK C IIOMOIIBIO JUarpaMm;

OTEepUPOBATh MOHATHEM MATEMAaTHUYECKOTO OXKHUIAHUS, TPUBOIUTH
OpUMephl, KaK TMPUMEHSETCS MaTeMaTU4ecKoe  OXHJaHUe
CIIy4ailHOM BEJIMYMHBI HAXOAMTh MATEMAaTUUECKOE OXHUIAaHUE IO
JAHHOMY pacrpe/eeHuIO;

HMCTb IPCACTABICHUC O 3aKOHEC 00IBIIINX YHCCII,

HMCTDb MPEACTABJICHHUEC O HOPMAJIbHOM pPaCIpCACIICHUN.




TEMATHUYECKOE IINTAHUPOBAHUE 110 MATEMATHUKE

Ne | HaumeHnoBanue KoJ-Bo ua-
n/ | pa3xesnoB H TeM COB, OTBO-
n AMMBIX HA DJieKTpOoHHBIE (LM poBbIe) 00pa3oBaTe/bHbIE PECypPChI
OCBOCHUC
TEeMbI
AJITEBPA
10 kaace
1. MuoxectBa pa- 11 1. dKnacc  https://www.yaklass.ru/p/algebra/9-klass/neravenstva-i-sistemy-neravenstv-
LMOHAJIbHBIX U 9125/reshenie-ratcionalnykh-neravenstv-metodom-intervalov-9128
JICHCTBHTEILHBIX 2. Poccuiickas anextponHas mkona https://resh.edu.ru/subject/lesson/4730/start/149073/
gucel. Pammo-
HaJIbHBIE ypaBHE-
HHA 1 HCPABCH-
CTBa
2. QyHKIMM ¥ Tpa- 4 1. Poccuiickas a1eKTpoOHHAS IIKOIA https://resh.edu.ru/
¢duxu.  Crenenn ¢ 2. SKnacc https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym- pokazatelem-korni-
HCIBIM - ITOKA3aTe- stepennye-funktcii-11016/svoistva-stepennykh-funktcii-i-ikh-grafiki- 9158/re-0e543e38-25d9-4536-
JIeM b70f-0f1bf843e82b
3. Apudmernueckuit 12 1. SIKnacc https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym- pokazatelem-korni-
KOpeHb N—oi stepennye-funktcii-11016/svoistva-kornia-n-i-stepeni-preobrazovanie- irratcionalnykh-vyrazhenii-11531
crernenu. Up- 2. Poccuiickas 3J1€KTpOHHAS IIKOJIA https://resh.edu.ru/
pauoHaIbHbIE



https://www.yaklass.ru/p/algebra/9-klass/neravenstva-i-sistemy-neravenstv-9125/reshenie-ratcionalnykh-neravenstv-metodom-intervalov-9128
https://www.yaklass.ru/p/algebra/9-klass/neravenstva-i-sistemy-neravenstv-9125/reshenie-ratcionalnykh-neravenstv-metodom-intervalov-9128
https://resh.edu.ru/
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/svoistva-stepennykh-funktcii-i-ikh-grafiki-9158/re-0e543e38-25d9-4536-b70f-0f1bf843e82b
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/svoistva-stepennykh-funktcii-i-ikh-grafiki-9158/re-0e543e38-25d9-4536-b70f-0f1bf843e82b
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/svoistva-stepennykh-funktcii-i-ikh-grafiki-9158/re-0e543e38-25d9-4536-b70f-0f1bf843e82b
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/svoistva-stepennykh-funktcii-i-ikh-grafiki-9158/re-0e543e38-25d9-4536-b70f-0f1bf843e82b
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/svoistva-stepennykh-funktcii-i-ikh-grafiki-9158/re-0e543e38-25d9-4536-b70f-0f1bf843e82b
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/svoistva-kornia-n-i-stepeni-preobrazovanie-irratcionalnykh-vyrazhenii-11531%202
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/svoistva-kornia-n-i-stepeni-preobrazovanie-irratcionalnykh-vyrazhenii-11531%202
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/svoistva-kornia-n-i-stepeni-preobrazovanie-irratcionalnykh-vyrazhenii-11531%202
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/svoistva-kornia-n-i-stepeni-preobrazovanie-irratcionalnykh-vyrazhenii-11531%202
https://resh.edu.ru/

YpaBHEHUS U He-
paBeHCTBA

®dopMyIIBI TPUTO- 15 1. SKmacce https://www.yaklass.ru/p/algebra/10-klass/trigonometricheskie-uravneniia-9145/metody-
Homerpuu. Tpu- ispolzuemye-dlia-resheniia-trigonometricheskikh-uravnenii-9134/re- 995e0a3e-90bc-4e3a-b784-
TOHOMETpHYE- 3f48ab285dde
CKUC ypaBHCHHA 2. Poccuiickas »71eKTpOHHAS MIKOIA https://resh.edu.ru/
11 kJaacc
Hocnenosaresns- 3 1. Poccuiickas 3JeKTpOHHAS IIKOJIA https://resh.edu.ru/
HOCTH 1 IpOrpec- 2. Poccuiickast >JI€KTPOHHAS IIKOJIA
crn https://resh.edu.ru/subject/lesson/5223/conspect/326716/
Cremenb ¢ panu- 8 1. IKnacc https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-
OHAJIbHBIM  ITOKa- logarifmicheskaia-funktcii-9160/metody-resheniia-pokazatelnykh-uravnenii-10962/re- b758915c¢-
3aTeseM. 7f57-4abb-b83a-b2c25922fcec
TlokasarenbHas 2. Poccuiickast >7IeKTPOHHAs IIKOJIA
byHKIHS. https://resh.edu.ru/subject/lesson/4729/conspect/159012/
ITokazarennHEIE
ypaBHeHI/ISI " HEC-
PaBCHCTBA
Jlorapudmuye- 8 1. IKnacc https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-
CKas GbyHKIHS. logarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
Jlorapudmure- 2. Poccuiickast >I€KTpOHHAs IIKOIIA

CKHUC YPaBHCHHUA U
HCpaBCHCTBA

https://resh.edu.ru/subject/lesson/3852/conspect/199118/



https://www.yaklass.ru/p/algebra/10-klass/trigonometricheskie-uravneniia-9145/metody-ispolzuemye-dlia-resheniia-trigonometricheskikh-uravnenii-9134/re-995e0a3e-90bc-4e3a-b784-3f48ab285dde
https://www.yaklass.ru/p/algebra/10-klass/trigonometricheskie-uravneniia-9145/metody-ispolzuemye-dlia-resheniia-trigonometricheskikh-uravnenii-9134/re-995e0a3e-90bc-4e3a-b784-3f48ab285dde
https://www.yaklass.ru/p/algebra/10-klass/trigonometricheskie-uravneniia-9145/metody-ispolzuemye-dlia-resheniia-trigonometricheskikh-uravnenii-9134/re-995e0a3e-90bc-4e3a-b784-3f48ab285dde
https://www.yaklass.ru/p/algebra/10-klass/trigonometricheskie-uravneniia-9145/metody-ispolzuemye-dlia-resheniia-trigonometricheskikh-uravnenii-9134/re-995e0a3e-90bc-4e3a-b784-3f48ab285dde
https://www.yaklass.ru/p/algebra/10-klass/trigonometricheskie-uravneniia-9145/metody-ispolzuemye-dlia-resheniia-trigonometricheskikh-uravnenii-9134/re-995e0a3e-90bc-4e3a-b784-3f48ab285dde
https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-pokazatelnykh-uravnenii-10962/re-b758915c-7f57-4abb-b83a-b2c25922fcec
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-pokazatelnykh-uravnenii-10962/re-b758915c-7f57-4abb-b83a-b2c25922fcec
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-pokazatelnykh-uravnenii-10962/re-b758915c-7f57-4abb-b83a-b2c25922fcec
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-pokazatelnykh-uravnenii-10962/re-b758915c-7f57-4abb-b83a-b2c25922fcec
https://resh.edu.ru/subject/lesson/4729/conspect/159012/
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
https://resh.edu.ru/subject/lesson/3852/conspect/199118/

Tpuronomerpu-
yeckue pyHKIMUU
UX TpapUKH.
Tpuronomerpu-

YCCKUEC HCPABCH -

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

https://resh.edu.ru/subject/lesson/4738/conspect/

2. Poccuiickast 31eKTPOHHAs MIKOJIA

CTBa
[Ipoussoanas. 12 1. Poccuiickas >nekTpoHHAs IIKOIA
[Ipumenenune https://resh.edu.ru/subject/lesson/6195/start/225651/
HIPOM3BOAHON 2. SKnacc  https://www.yaklass.ru/p/algebra/11-klass/proizvodnaia-primenenie-
proizvodnoi-dlia-issledovaniia-funktcii-9147
12 kJjaace
Wuterpan u ero 6 1. dKnacc https://www.yaklass.ru/p/algebra/11-klass/pervoobraznaia-neopredelennye-i-
NPUMCHCHUS opredelennye-integraly-9151/neopredelennye-i-opredelennye-integraly-metody- integrirovaniia-9153/re-
94h8613c-161b-42fd-alaa-4d0cbc549ee7
2. Poccuiickast 31eKTPOHHAs MIKOJIA https://resh.edu.ru/subject/lesson/6118/main/
Cucremsl ypas- 12 1. IKnace https://www.yaklass.ru/p/algebra/9-klass/sistemy-uravnenii-ravnosilnye-
HEHMMH preobrazovaniia-9129/metody-resheniia-sistem-ratcionalnykh-uravnenii-9131
2. Poccuiickas 3JIEKTpOHHAs IKOJIA
https://resh.edu.ru/subject/lesson/3812/conspect/158949/
Harypansneie u 6 1. dKnacc https://www.yaklass.ru/p/algebra/10-klass/deistvitelnye-chisla- 9102/naturalnye-

OCIbIC YU Clia

chisla-povtorenie-11259/re-198ae908-4687-4b65-bb41-bad5ad84a6fd
2. Poccuiickas »1eKTpOHHAS IIKOJIA
https://resh.edu.ru/subject/lesson/5255/conspect/272510/



https://www.yaklass.ru/p/algebra/10-klass/sinus-i-kosinus-tangens-i-kotangens-svoistva-i-grafiki-trigonometricheski_-10781
https://www.yaklass.ru/p/algebra/10-klass/sinus-i-kosinus-tangens-i-kotangens-svoistva-i-grafiki-trigonometricheski_-10781
https://www.yaklass.ru/p/algebra/10-klass/sinus-i-kosinus-tangens-i-kotangens-svoistva-i-grafiki-trigonometricheski_-10781
https://resh.edu.ru/subject/lesson/4738/conspect/
https://resh.edu.ru/subject/lesson/6195/start/225651/
https://www.yaklass.ru/p/algebra/11-klass/proizvodnaia-primenenie-proizvodnoi-dlia-issledovaniia-funktcii-9147
https://www.yaklass.ru/p/algebra/11-klass/proizvodnaia-primenenie-proizvodnoi-dlia-issledovaniia-funktcii-9147
https://www.yaklass.ru/p/algebra/11-klass/pervoobraznaia-neopredelennye-i-opredelennye-integraly-9151/neopredelennye-i-opredelennye-integraly-metody-integrirovaniia-9153/re-94b86f3c-161b-42fd-a1aa-4d0cbc549ee7
https://www.yaklass.ru/p/algebra/11-klass/pervoobraznaia-neopredelennye-i-opredelennye-integraly-9151/neopredelennye-i-opredelennye-integraly-metody-integrirovaniia-9153/re-94b86f3c-161b-42fd-a1aa-4d0cbc549ee7
https://www.yaklass.ru/p/algebra/11-klass/pervoobraznaia-neopredelennye-i-opredelennye-integraly-9151/neopredelennye-i-opredelennye-integraly-metody-integrirovaniia-9153/re-94b86f3c-161b-42fd-a1aa-4d0cbc549ee7
https://www.yaklass.ru/p/algebra/11-klass/pervoobraznaia-neopredelennye-i-opredelennye-integraly-9151/neopredelennye-i-opredelennye-integraly-metody-integrirovaniia-9153/re-94b86f3c-161b-42fd-a1aa-4d0cbc549ee7
https://resh.edu.ru/subject/lesson/6118/main/
https://www.yaklass.ru/p/algebra/9-klass/sistemy-uravnenii-ravnosilnye-preobrazovaniia-9129/metody-resheniia-sistem-ratcionalnykh-uravnenii-9131
https://www.yaklass.ru/p/algebra/9-klass/sistemy-uravnenii-ravnosilnye-preobrazovaniia-9129/metody-resheniia-sistem-ratcionalnykh-uravnenii-9131
https://resh.edu.ru/subject/lesson/3812/conspect/158949/
https://www.yaklass.ru/p/algebra/10-klass/deistvitelnye-chisla-9102/naturalnye-chisla-povtorenie-11259/re-198ae908-4687-4b65-bb41-ba45ad84a6fd
https://www.yaklass.ru/p/algebra/10-klass/deistvitelnye-chisla-9102/naturalnye-chisla-povtorenie-11259/re-198ae908-4687-4b65-bb41-ba45ad84a6fd
https://www.yaklass.ru/p/algebra/10-klass/deistvitelnye-chisla-9102/naturalnye-chisla-povtorenie-11259/re-198ae908-4687-4b65-bb41-ba45ad84a6fd
https://resh.edu.ru/subject/lesson/5255/conspect/272510/

IToBTOpEHUE,
000011IecH1E, CH-
CTeMaTHU3AIIHS

3HaHUH

12

1. OUIIU https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97EOB6EE7DC

I'EOMETPUSA

10 KJIACC

BBenenune B cre-
pPEOMETPHIO

1. Poccuiickas >nekTpoHHas IIKONA
https://resh.edu.ru/subject/lesson/4756/conspect/203541/

2. SKmnacc 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
Ipsmble  n  1utoc- 1. Poccuiickas snextponnas mkona https://resh.edu.ru/subject/Iesson/6065/conspect/
Kkocth B HPO- 2. SKnacc https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-
CTPaHCTBE. Ia- 10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re- 15895537-90b0-4f1f-
paJlICibHOCTR b6bd-4ed1e3c5b600
MMpsAMBIX n I1IJ10C-
KOCTeH
Hepnenuxyssp- 1. Poccuiickas >ineKTpoHHAs MIKONIA https://resh.edu.ru/subject/lesson/4724/conspect/
HOCTE  MPAMBIX M 2. SIKnace https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-
IIJIOCKOCTEU

prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti- 12048/re-dd381b8a-
49ca-4c6¢-99a9-25390fc5bb39

11 kaacc



https://resh.edu.ru/subject/lesson/4756/conspect/203541/
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
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
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
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
https://resh.edu.ru/subject/lesson/6065/conspect/
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600
https://resh.edu.ru/subject/lesson/4724/conspect/
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39

Vsl MEXKIY 7 1. Poccuiickas snekTpoHHas MIKONA https://resh.edu.ru/subject/lesson/6083/start/149229/

IpAMBIMH B ILJIOC- 2. SIKnacc https://www.yaklass.by/p/geometriya/10-klass/perpendikuliarnost-priamykh-i-ploskostei-
KOCTAMH 3476/perpendikuliar-i-naklonnye-ugol-mezhdu-priamoi-i-ploskostiu-3479
MHororpaHHUKHN 7 1 Poccniickas 3JIEKTPOHHAs IKoJa

https://resh.edu.ru/subject/lesson/6018/conspect/221549/
2. SKnacc https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-
mnogogrannikov-11037

O6béMBl  MHOTO- 6 1. Poccuiickas anexrponnas mkona https:/resh.edu.ru/subject/lesson/5732/main/
I'PaHHHUKOB 2. SKnacc https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-
mnogogrannikov-11037

IToBTOpEHuE: ce- 1
YEHMs,  paccTos-
HUS U YTJIbL
12 knace

Tena BpamieHust 8 1. Poccuiickas »1eKTpoHHAs MIKONIA 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- 5f4e17baf76e
OO0BEMBI TE 3 1. Poccuiickas »nexTpoHHAas MIKOIA https://resh.edu.ru/subject/lesson/4904/conspect/

2. SKnacc https://www.yaklass.ru/p/geometria/11-klass/nakhozhdenie-obemov-tel-10440
BekTopel 1 KoOp- 7 1. Poccuiickas 31eKTpoHHAs MIKOIA https://resh.edu.ru/subject/lesson/5724/conspect/
AWHATBL B PO~ 2. SKnacc https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema- koordinat-
CTPaHCTBE v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki- prosteishie-zadachi-v-

koordinatakh-9263/re-f0263af6-7a42-4310-a3b5-3dfbf31a3elb



https://resh.edu.ru/subject/lesson/6083/start/149229/
https://www.yaklass.by/p/geometriya/10-klass/perpendikuliarnost-priamykh-i-ploskostei-3476/perpendikuliar-i-naklonnye-ugol-mezhdu-priamoi-i-ploskostiu-3479
https://www.yaklass.by/p/geometriya/10-klass/perpendikuliarnost-priamykh-i-ploskostei-3476/perpendikuliar-i-naklonnye-ugol-mezhdu-priamoi-i-ploskostiu-3479
https://www.yaklass.by/p/geometriya/10-klass/perpendikuliarnost-priamykh-i-ploskostei-3476/perpendikuliar-i-naklonnye-ugol-mezhdu-priamoi-i-ploskostiu-3479
https://resh.edu.ru/subject/lesson/6018/conspect/221549/
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037
https://resh.edu.ru/subject/lesson/5732/main/
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037
https://resh.edu.ru/subject/lesson/2031/main/
https://www.yaklass.ru/p/geometria/9-klass/nachalnye-svedeniia-o-stereometrii-13313/tcilindr-konus-sfera-13315/re-f78fa3ef-0945-4686-b080-5f4e17baf76e
https://www.yaklass.ru/p/geometria/9-klass/nachalnye-svedeniia-o-stereometrii-13313/tcilindr-konus-sfera-13315/re-f78fa3ef-0945-4686-b080-5f4e17baf76e
https://www.yaklass.ru/p/geometria/9-klass/nachalnye-svedeniia-o-stereometrii-13313/tcilindr-konus-sfera-13315/re-f78fa3ef-0945-4686-b080-5f4e17baf76e
https://www.yaklass.ru/p/geometria/11-klass/nakhozhdenie-obemov-tel-10440
https://resh.edu.ru/subject/lesson/5724/conspect/
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263/re-f0263af6-7a42-4310-a3b5-3dfbf31a3e1b
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263/re-f0263af6-7a42-4310-a3b5-3dfbf31a3e1b
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263/re-f0263af6-7a42-4310-a3b5-3dfbf31a3e1b
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263/re-f0263af6-7a42-4310-a3b5-3dfbf31a3e1b
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263/re-f0263af6-7a42-4310-a3b5-3dfbf31a3e1b

IToBTOpEHUE,
00001IeHNE U CH-

cTeMaTH3aLus
3HAHUU
BEPOSTHOCTBb U CTATUCTUKA
11 KJIACC
[Ipencrasienue 1. sSIKnacc
AQHHBIX M OlHCa- 2. Poccuiickas SIeKTpOHHAS KO
TeNbHAs cTaTu-
CTHKA

CriyualiHble ONBITHI
U CITydalHbIE
COOBITHS,OIBITHI C
PaBHO-BO3M O’KHBIMU

1. ®okchopn
2. Mob6uJibHOE 3JEeKTPOHHOE 00pa3OBaHHeE

3JIEMEHTapHbIMU

HCXOIaMU

Omnepauun Han 1. Poccuiickasi 31eKTpOHHas IIKOJIa
COOBITH MU, cio-

KECHUC BGpOHTHO'
cTeit




VYcnoBHas BEpO-
SATHOCTh,  JICPEBO
CIIy4aifHOr O OMbITa,
dbopMynanoaHoi

BEpOSAT-
HOCTH M HE3aBHU-
CUMOCTh COOBI-
T

1. dKnacc

DJIeMEHTEI KOM-
OMHATOPHKHU

1. Poccuiickast 31eKTpOHHAs IIKOJIa

Cepun  mocneno-
BaTEJIbHBIX HUCIIbI-
TaHUH

1. Poccuiickast 3eKTpOHHAsI IIKOJIa

Ciyyalinbie BE-
JUYMHBL W pac-
npeaeneHus

[ToBTOpEHUE,
000011ICHHE, cHu-

cTeMaTHU3allMs
3HaHUH

12 kaacce




Maremaruaeckoe 1. Poccuiickas >1eKTpoHHAs 1IKOIA
OXXUJITaHUE ciny-

YaifHOW BeJu-

YUHBI

Hucnepcus H 1. Poccuiickast 31eKTpOHHAS IIKOJIa
CTaHJIapTHOE oT-

KJIIOHEHUE CIIy-
YalHOW BEIUYUHEI

3axkoH 0O0IBIINX
quces

1. 1. Poccwuiickast 37€KTpOHHAS IIIKOJIa

HenpepbiBHbIE
Clly4dailHble  BEJH-
yuHBl  (pacmpeze-
JIeHUs1)

1. SIKmacc

HopmaisHoe pac-
IpezieeHue

1. 1. Poccuiickas ayeKTpoHHas 1IKOJIA
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