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PABOYAS ITPOTPAMMA
yueOHoro npeamera «MaremaTuka (0a30Bblil YpOBEHb)

s ooyuarommmxest 10 — 11 kimaccos



HOACHUTEJBHAA 3AIIUCKA

PaGouass mporpamma yueOHOro Kypca «MartemaTuka: anreOpa M Hadaia
MaTeMaTUYeCKOro aHalln3a, reoMeTpus» (naiee — matematuka) juist 10-11 kiaccos
pazpaboTaHa B COOTBETCTBHM C TIPAaBOBBIMU HOPMATUBHBIMU aKTaMU U
METOJUYECKUMU JTOKYMEHTaMU benepaibHOTO YPOBHS, u
MPaBOYCTAHABIUBAIONUMHU JTOKYMEHTAMH U JIOKAJTHHBIMH HOPMATUBHBIMU aKTaMU
MOY CII Nel110

Pabouas mporpamma ydeOHoro kypca «l'eomerpus» 0a30BOro ypoBHS IJisi
oOyuaromuxest 10 —11 kmaccoB pa3pabortanHa Ha ocHOBe DenepanbHOTO
roCyJ1JapCTBEHHOI'0 00pa30BaTEeNbHOIO CTaHAApTa CPEAHETO 001Iero o0pa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABIBISEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWIMA POCCHICKOTO 0OOpa3oBaHU.
Peanuzamus mporpammbl o0ecriednBaeT OBJIaICHUE KIIOYEBBIMUA KOMIETCHIIMSIMH,
COCTaBJISIIOLIMMH OCHOBY JJIsi CaMOpa3BUTUSL U HENPEPHIBHOTO 00pa3oBaHusl,
LEJIOCTHOCTh OOLIEKYJIBTYPHOTO, JIMYHOCTHOTO M II03HABATEIBHOTO pa3BUTHUSA
JMYHOCTH 00YYarOIINUXCS.

HEJIU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEIHEro OOIIEero
oOpa3oBaHHsl OOYyCIOBJIEHA MPAKTHYECKOW 3HAYUMOCTBIO METANpEAMETHBIX U
MPEIMETHBIX PE3yJIbTaTOB OOyUYEHHUS] T€OMETPHH B HAIPABJICHUU JTUYHOCTHOTO
pa3BuTus oOywarommxcs, (QopMupoBaHus (YHKIIMOHAIHLHOW MaTeMaTUYECKOM
IPaMOTHOCTH, U3yY€HHUS IPYTUX YUEOHbIX AUCUMIUIMH. PazButue y oOyyaronmxcs
IIPaBUWIBHBIX IPEACTABICHUM O CYIIHOCTU M IPOUCXOKICHHH I€OMETPUYECKHUX
abcTpakiuii, COOTHOIIEHUH PEATbHOTO W HUACAIBHOTO, XapaKTepe OTpaKeHUs
MAaTEMATUYECKOM HAyKOW SBJIEHHWM M TMPOLECCOB PEATbHOrO0 MHpPa, MECTE
r€OMETPUHU B CUCTEME HAYK U POJIM MATEMATUYECKOT0 MOJAEIMPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
YVYAIIUXCS, a TaKXe KAueCTB MBIIUJICHUS, HEOOXOAUMBIX [JIsl aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisgerca OJHUM U3 0a30BBIX MPEAMETOB Ha YPOBHE CPEIHETrO
obmiero o0Opa3oBaHUs, TaK KakK 00ECIeYMBAaCT BO3MOXHOCTh M3Y4YEHHUS Kak
JUCLMIUIUH €CTECTBEHHO-HAYYHOM HAIIPaBIEHHOCTH, TaK U T'yMaHUTapHOM.

Jlornyeckoe MblUieHue, (GopMUpyeMoe NpU HU3YYEHUH OOy4aroluuMuUcs
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHHUH LIEMOYKH JJOTUYECKUX YTBEPKIACHUI
B XOJI€ pEIIECHUs T'€OMETPUYECKHUX 3a7ad, YMEHHE BBIJIBUIaTh U OIPOBEPrarhb
TUIIOTE3bl HEIOCPEACTBEHHO HCIIOIB3YIOTCS NPU PEUICHUM 3aa4 €CTECTBEHHO-
Hay4HOI'O [IMKJIA, B YACTHOCTHU U3 Kypca (PU3HUKU.



YMeHne opueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYHIECTBEHHYIO POJIb BO
BCEX 00JACTSAX AESITENbHOCTU 4YenoBeka. OpueHTalMsl 4elloBeKa BO BPEMEHHU U
IPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COLUUAIbHOrO ObITHs, (opma
OTPaXEHHUS OKPYXAIOIIer0 MHpa, YCIOBHE YCHEIIHOTO MO3HAHWA W aKTUBHOTO
npeoOpa3oBaHus  JAeWcCTBUTENbHOCTH. OmNepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3zamMu 0O0BEIUHSET pa3Hble BUIbl y4E€OHOW M TPYAOBOW JAESATEIbHOCTH,
ABJIACTCS OAHUM M3 MPO(PECCHOHANIBHO Ba)KHBIX KAdyeCTB, MOITOMY aKTyallbHa
3amada (popMUPOBaHUS y OOYYArONIUXCS MPOCTPAHCTBEHHOTO MBINIJICHUS Kak
Pa3HOBUJAHOCTH OOpPA3HOTO MBIIUICHU — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJIFOTOBKE K MPAKTUUECKOM 1€ATEIbHOCTH 10 MHOTUM HAIPaBICHUSIM.
Ilenp ocBoeHust mporpaMmbl ydeOHOro kypca «l'eomerpus» Ha 6azoBOM
YpOBHE O00y4YeHHs — 00IIeo0pa3oBaTeIbHOE W OOILIEKYJbTYpPHOE pa3BUTHE
oOydaromuxcsi ~ 4yepe3  oOecreuyeHHe  BO3MOXXKHOCTH — NPUOOpETEHHs U
WCMOJIb30BaHUSI CHUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM W JICWCTBHIA,
CHELU(PUUHBIX T€OMETPUH, BOSMOXKHOCTH YCIEIIHOTO MPOIOJIKEHUSI 00pa30BaHus
0 CHEIUAILHOCTSIM, HE CBSI3aHHBIM C ITPUKJIAIHBIM UCIIOJIb30BAHUEM I'€OMETPUH.
[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YypOBHE IMpeAHAa3HAYEHA IS
00y4aroIuXCcsl CPEAHEN MIKOJBI, HE UCTIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUN
Ha YPOBHE OCHOBHOTO 001Iero obpazoBaHus. Takum oOpa3om, oOydaromuecs Ha
0a30BOM YpPOBHE JOJKHBI OCBOUTH OOILME MATEMAaTUYECKUE YMEHUS, CBSI3aHHbBIC
CO cHenupuKoil TreoMEeTpUM U HEOOXOAUMBbIE i1 KU3HU B COBPEMEHHOM
obmectBe. Kpome 3T0r0o, OHM UMEIOT BO3MOXKHOCTh M3YyUWTh T€OMETpHI0 Oosee
ri1y0OKO, €Cli B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUECKUX
3HAHUAX B IPOPECCUOHANBHOM 1E€ATEIbHOCTH.
JlocTM)KeHHE 1EeNM OCBOEHHS MPOrpaMMbl OO0ECIIEUMBAETCS PEUICHHEM
COOTBETCTBYIOIIMX 3aAay. [IpuopureTHpIMU 3a/layaMl OCBOEHHS Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kaccax sBISIFOTCS:
o (dopmupoBaHHE TMPEACTABICHUS O TEOMETPUU KaK YacTH MHPOBOM
KyJBbTYPBI B OCO3HaHHE €€ B3aUMOCBSI3H C OKPY KAIOIIINM MUPOM;

« (opmupoBaHHE NPEACTABICHUS O MHOTOIPAaHHUKAaX W TeJaxX BpalleHUs
KaK O BKHEHIINX MaTEeMaTUYECKUX MOJEINSX, MO3BOJISIOIIUX OMUCHIBATH
Y U3y4aTh Pa3HbIE SIBICHUS OKPYXKAIOIIETO MHUPA;

o (dopmupoBaHHE yMEHHs pAaclO3HAaBaTb Ha 4YEpTEX,axX, MOJEISIX H B

pealbHOM MUpPE MHOTOTPAaHHUKH U TeJla BPaAIICHUS;

¢ OBJIJICHUE METOJIaMHU PEIICHUS 33Ja4 Ha MOCTPOEHUS Ha U300paKEHUSX

MIPOCTPAHCTBEHHBIX QUTYD;
o (dopmupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMHU TOHSATHSMH O
MHOTOTpaHHHUKAX U TeJlaX BPAIICHUS U MX OCHOBHBIMH CBOHMCTBAMU;



e OBJIAQJICHUE  aJITOPUTMAaMU  pEUIEHUS  OCHOBHBIX  THUIIOB  3aj]ay;
dbopMUpOBaHHE YMEHHS MPOBOAMTH  HECIOXHbBIE JIOKa3aTeJIbHbIE
pacCyKJIeHHs B XOJ€ PpELICHUs CTEPEOMETPUYECKMX 3aJad M 3a7ad C
MIPaKTUYECKUM COJEPIKaHUEM;

¢ pa3BUTHE MHTEIUICKTYaJbHBIX U TBOPUYECKUX CIOCOOHOCTEHOOYUYAOUXCS,
MO3HABATEJIbHON aKTUBHOCTH, UCCIIEI0BATENbCKUX YMEHUM, KPUTHUHOCTH
MBIILUICHMUS;

o (opmupoBanue (YHKIIMOHATBLHOM  TPaMOTHOCTH, peJIeBaHTHOM
r€OMETPUU: YMEHHE pACIIO3HABaTh MPOSIBICHUS  T'€OMETPUUYECKHUX
HNOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEM B pEalbHBIX >KU3HEHHBIX
CUTyallUsIX U IMpPH U3YYEHUU JPYIMX Y4EOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTENl U 3aKOHOMEpPHOCTEW, (HOpMyIupoBaTh HX Ha A3BIKE
Tr€OMETPUHU U CO3AaBaTh F€OMETPUYECKHE MOJIENHU, TPUMEHSATH OCBOCHHBIN
reOMETPUYECKUI anmapar JUisl pPElIeHHUs MNPAKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4, UHTEPIIPETUPOBATh U OLICHUBATH [TOJIyYE€HHBIE PE3YJIbTATHI.

OTIMYUTENBEHON OCOOEHHOCTBIO IPOrpaMMBbl SIBJISIETCSI BKJIIOYEHHE B KypC
CTEpEOMETPUM B Hayaje €ero u3y4deHus 3a/Jad, pellaeMblX Ha YpPOBHE
WHTYWTUBHOTO TTO3HAHUS, M OTIPEACIEHHBIM 00pa3oM OpraHM30BaHHas paboTa Hal
HUMH, YTO CIOCOOCTBYIOT PAa3BUTHUIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O
MBILUICHUSI, CTUMYJIMPYET MPOTEKAHWE MHTYUTUBHBIX MPOIIECCOB, MOTUBUPYET K
JAJIBHENIIEMY U3YUEHUIO IIPEAMETA.

[Ipeanourenue oTAAETCS HAISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EHHUS, TO
€CTh TEOPETUYECKHE 3HAHUS MUMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb IPEIMETHO-
MPAKTUYECKON NIeATEIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Y
ydaluxcsi B Kypce CTEpEOMETpPUHM IIPOBOJMTCS 3a CYET pelIeHUs 3aJad Ha
CO3/JaHW€  IPOCTPAHCTBEHHBIX 00pa3oB M  3a7ad Ha  ONEpPUPOBAHUE
MIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue oOpa3a IPOBOJUTCA € ONOPOM Ha
HarJIHOCTh, a OIIepUpOBaHUE O00pa3oM — B YCIOBUAX OTBJICYEHHUS OT
HaIJIIHOCTH, MBICJIEHHOTO U3MEHEHHUSI €r0 HCXOJIHOIO CONECPHKAHUS.

OcHoBHBIE conepxaTrenbHble JIUHUU Kypca «I'eomerpun» B 10-11 kmaccax:
«MHororpanHuKkn», «IIpsiMbple 1 TIOCKOCTH B IPOCTPAHCTBEY, «Tena BpallieHus»,
«BeKTOpbI M KOOPIAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JIOTUUECKUX YMEHUN
pacupenensieTcss He TOJbKO IO COJAEPKATENbHBIM JIMHHMSIM, HO W MO ToJaM
o0OyueHusl Ha YPOBHE CpeIHEro o0IIero oopa3oBaHusl.

Conepxanue 00pa3oBaHUs, COOTBETCTBYIOLIEE IMPEAMETHBIM pe3yibTaTaM
OCBOCHHs pabouyell MporpaMMbl, paclpeaeNEéHHBIM 10 ToAaM OOydYeHUs,
CTPYKTYpUPOBAaHO TakuM oOpa3oM, 4YTOOBI OBJAJCHHE TE€OMETPUUECKUMU
MNOHSTUSAMM U HaBbIKAMU OCYIIECTBIISJIOCH MOCJIEOBATEIBHO U MOCTYNATENbHO, C
COOJIIOICHUEM MPUHIIUIA PEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOUAJINCH B



OOIyI0 CHCTEMY T€OMETPHYECKHX MPEICTABICHUN OOyUYaIOIIUXCS, PACIIUpPST U
yrayOnsisi €€, o0pa3ysi IPOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reomeTpun oTBoaUTCs 2 yaca B Heneno B 10 kinacce u 1 yac B
Hememo B 11 kmacce, Bcero 3a 1aBa rojga oOydenuss - 102  y4yeOHBIX
yaca.COJAEP) KAHUE YUEBHOI'O KYPCA

10 KJIACC

IIpsiMble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TOHATHS ~ cTepeoMeTpuu. Touka, mpsMas, IJIOCKOCTb,
npoctpancTBo. IloHsiTHE 00 aKCMOMaTHYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPHH U CIEICTBUS U3 HUX.

B3anMmHOe pacnosiokeHrne TMpsAMBIX B NPOCTPAHCTBE: IEPECEKAOIIMECH,
napajyielbHble W CKpeluBawoIuecs mnpsaMble. llapamienbHOCTh NpSAMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: NApPAJUICJIbHBIE MpPsSMbIE B IPOCTPAHCTBE;
[apaJIENbHOCTh TPEX NPSMBIX; MApPAUIEIbHOCTh NPSAMONW MU INIOCKOCTH. YTIBI C
COHAINPABICHHBIMU CTOPOHAMH; VYIrOJ MEXAy MpsMbBIMU B IPOCTPAHCTBE.
[TapaiutenbHOCTP  THIOCKOCTEW: MapajyieIbHbIE  MIOCKOCTH; CBOICTBa
napajulenbHBIX TuIocKocTei. [lpocteiiimme mpocTpaHCTBEHHbIE (QUIyphl Ha
IJIOCKOCTH: TETpadap, KyO, napajuiesenune1; NOCTPOCHUE CEUEHUH.

[lepneHAUKYJISIPHOCTD IPSIMOM U IJIOCKOCTH: NEPIIEHINUKYJISIPHBIE MIPSMBIE B
MIPOCTPAHCTBE, MpsAMbIE MapajuleIbHble W NEPHEHAMKYJSPHbIE K IUIOCKOCTH,
MPU3HAK NEPHEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TeOopemMa O MpsSIMOn
NEPIEHANKYJIIPHON IIJIOCKOCTH. YTJbl B IIPOCTPAHCTBE: YrOJl MEXAY NPSAMOU H
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJl, JIMHEHHBIA yroia JBYTPAHHOIO  yIJIA.
[lepneHANKYIISp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKU J0 IUIOCKOCTH, PACCTOSIHUE
OT TpsIMOW 70  IJIOCKOCTH, MpOeKiuss  GuUrypsl Ha  IUIOCKOCTb.
[lepneHAUKYISIPHOCTE  IUIOCKOCTEW: INpPU3HAK  NMEPHEHAUKYJISIPHOCTH  ABYX
IockocTer. Teopema o TpEX MEePHEHIUKYIISpax.

MHoOrorpaHHuKH

[ToHATHE MHOTOTrpaHHUKA, OCHOBHBIE AJIEMEHTHl MHOTOTPAHHHKA, BBITYKJIbIC
Y HEBBIITYKJIbIE MHOTOTPAaHHUKHU; Pa3BEPTKA MHOTrOrpaHHuka. [Ipusma: n-yrospHas
npu3Ma; TPaHU U OCHOBAHHUS MPHU3MBI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasi
IIOJIHAS IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes; U ero cpoiicrBa. Ilupamupa: n-yroiapHas nupamuia, TPaHH H
OCHOBAaHME MUPAMHUJIbI; OOKOBAs U MOJIHASI HOBEPXHOCTh MUPAMHU/IbI; TPABUJIbHAS U
yceu€HHasi MUpaMua. DJIEMEHThl NpU3Mbl U upaMusl. [IpaBunbHbIe



MHOTOTPaHHHUKH: TIOHSATHE MPAaBUILHOTO MHOTOTPAaHHHUKA; MpPaBHIbHAS NpU3Ma U
npaBWibHAs THpaMuja; NpaBWIbHAS TPEyrojbHas MUpaMUJa W TPABWIbHBIN
teTpadap; KyO. IlpencraBieHne o mNpaBUIIbHBIX MHOTOTPAHHUKAX: OKTadJp,
aoaeKa’ap 1 ukocadap. CedeHus Mpu3Mbl U TUPAMU/IBL.

CumMeTpusi B TPOCTPAHCTBE: CUMMETPUS OTHOCHTEIHHO TOYKH, MPSIMOH,
IUIOCKOCTH.  DJIEMEHThl CHUMMETPUM B  MHUpaMHIaxX, MapajJiesenunesax,
IIPABWJIbHBIX MHOTOTPaHHHUKAX.

Brruncnenne 35eMEHTOB MHOTOTPAaHHHKOB: pE&Opa, auaroHalid, YIJbl.
[Inomans OOKOBOW MOBEPXHOCTM W TMOJHOM MOBEPXHOCTH MPSIMOU MPHU3MBI,
IJIONIa/lb OCHOBAaHUM, TeopeMa O OOKOBOM IOBEPXHOCTH MPSAMOM MPU3MBL
[Inomans OOKOBOM NOBEPXHOCTM M IOBEPXHOCTH MpPABUIBHONW MHpPaMUbI,
TeopeMa o Iulomanu yceu€éHHou mnupamuabl. [lonsitue 00 o00béEMe. OOBEM
MUPAMHU/IBI, TPU3MBIL.

[lonobupie Tema B mpoctpaHcTBe. (COOTHOIICHHS MEXIY IUIOMIAIIMU
NOBEPXHOCTEN, 00bEMaMU NOTOOHBIX TEJL.

11 KIIACC

Tesa Bpamenus

[Humuaapraeckas MTOBEPXHOCTD, oOpasyromue WIHHIPUYECKON
MMOBEPXHOCTH, OCh IIWIMHIPUYCCKON TMMOBEpXHOCTH. llunmwHAp: oOCHOBaHWS U
OOKOBasi TMOBEPXHOCTh, OOpa3ywImas W OCh;, IUIOMIAAb OOKOBOWM W IIOJHOU
MMOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yromiue KOHUYECKON MOBEPXHOCTH, OCh U
BepIIMHA KOHWYECKOH MmoBepxHOCTH. KOHYC: OCHOBaHME M BEpIIMHA, 00Opa3yromas
U OCh; IUIOMAAh OOKOBOWM W TIOJHOM TIOBEPXHOCTH. YCCUEHHBIH KOHYC:
o0pa3ymolre U BbICOTa; OCHOBAHHS U OOKOBAs TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETp; IJIOMIATL MOBEPXHOCTU ChEpHI.
B3auMHoe pacrionoxxenue chepsl U IIIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
IJI0IIab CEpHI.

N300paxeHnue Ten BpalleHUs Ha MmIockocTu. Pa3BépTka munmHapa U KOHyca.

KoMOuHanuu Ten BpalieHuss 1 MHOTOTPaHHUKOB. MHOTOrpaHHUK,
ONMHCAaHHBIA OKOJIO cdephl; cdepa, BIUCAHHAS B MHOTOTPAaHHUK, WU TEJO
BpaIieHUsI.

[Torsitue 06 00péMe. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 06 00bEMe
IPsIMOYTOJIBHOTO Tapayiesienumneaa M cienctsus u3 He€. OO0bEM IMIMHApA,
koHyca. O0BEM 11apa 1 miomaab cepol.

[logoGupie Tenma B mpocTtpaHcTBe. COOTHOUIEHUS MEXIY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEll.



Ceuenus wmwiMHapa (TApaJUIebHO M NEPHEHAMKYJISIPHO OCH), CEUYCHHS
KOHyca (MapajijieIbHOE OCHOBAaHHIO M IPOXOSIIEEe 4Yepe3 BEpUIMHY), CEUEHHUs
niapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha MII0OCKOCTH U B NpocTpaHcTBe. CI0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3nokeHue BeKTopa 110 TpEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mapamnmenenunena. Pemenue 3amad, CBSA3AHHBIX  C
IIPUMEHEHUEM TIpaBWI JCUCTBHUM C BekTtopamu. I[IpsmoyronpHas cucrema
KoopauHaT B mnpoctpadHcTBe. Koopamnater BekTopa. [Ipocreitmme 3amaum B
KOOpJMHATax. YTon Mexay BekTopamu. CKalasipHOE INPOU3BEIECHHUE BEKTOPOB.
Beruucienue yrioB Mexay HMPsIMBIMU U IIOCKOCTSIMHU. KOOpIMHATHO-BEKTOPHBIN
METOJl IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



IHIJTAHUPYEMBIE PE3YJIbTATbBI
JIMYHOCTHBIE PE3YJIbTATDBI

JIn4HOCTHBIE pE3YyJbTAaThl OCBOCHHUSI MPOrPaMMBI  y4EOHOrO MpeaMeTa
«MareMaTHnka» XapakTepU3yrTC:

I'pa:xknanckoe BocnuTaHue:

c(hOPMHUPOBAHHOCTHIO TPAKITAHCKON TTO3UIINNA 00YUJaAOIIET0OCs KaK aKTHUBHOTO
M OTBETCTBEHHOIO 4YJ€Ha POCCHUUCKOro OOIIeCTBa, TMPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBAaX (YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHM,
MpoLelyp TpakIAaHCKOro oOmecTBa (BBIOOPHI, OMPOCHI M TIP.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMU WHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSIMHA ¥ Ha3HAYCHUEM.

IlaTpuoTnyeckoe BOCIMTAHHE:

c(hOPMHUPOBAHHOCTHIO POCCHICKON TPaXTAHCKON HIACHTHYHOCTH, YBaKCHHUS
K IIPOIIJIOMY U HACTOSIIIIEMY POCCUICKONM MaTEMaTUKH, [ICHHOCTHBIM OTHOIIICHUEM
K JOCTHKEHUSAM POCCUHUCKUX MATEMaTUKOB W POCCHUICKONW MaTeMaTH4eCKON
IIKOJIbI, K HCHOJb30BAHUIO 3TUX JOCTHMKEHUW B APYIUX HAyKaxX, TEXHOJOTHSX,
chepax IKOHOMHUKH.

JIlyXOBHO-HPaBCTBEHHOT'0 BOCTIMTAHUSA:

OCO3HAaHHEM JTyXOBHBIX LIEHHOCTEH POCCHUICKOTO Hapoaa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHMS, OSTUYECKOTO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUI HAyKHU U JIESITEIIbHOCTHIO
Y4EHOT0; 0CO3HAHWEM JIMYHOTO BKJIa/Ia B TOCTPOSCHUE YCTOMYUBOTO OYTyIIIETO.

JcTeTHYeCKOe BOCIMTAHHE:

ACTETUYECKUM OTHOIIECHUEM K MHPY, BKJIIOYas SCTETHKY MAaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad4, peleHni, paccyXIeHNN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUUECKUM aCIEKTaM Pa3JIMuHbIX BUJOB UCKYCCTBA.

dusuyecKoe BOCIUTAHHE:

c(hOPMHPOBAHHOCTHIO YMEHHS TPUMEHATH MaTEeMaTHYECKHE 3HAHUS B
HMHTEpecax 370poBOro u 6€30macHoro oopasa >KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0pPOBBIO (3/I0pOBOE MHUTAHHUE, COATAHCHUPOBAHHBIA PEKUM 3aHITHI U

OTJIbIXa, perynsipHas busnueckas aKTUBHOCTD); (bu3nIecKoro
COBEPUICHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN
JESTENbHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHUEM IIEHHOCTU TPYAOJIIOOMS; MHTEPECOM K
paznuuHbiM  chepam  MpPOoPEecCHOHAIBHON  JEATENbHOCTH, CBA3AHHBIM  C
MaTEeMaTHKOW W €€ MPUIOKEHUSIMHU, YMEHHEM COBEpIIaTh OCO3HAHHBIN BBHIOOD
Oynymel mpodeccuu U pean30BbIBATh COOCTBEHHBIC KU3HCHHBIC TUTAHBL;



FOTOBHOCTBIO U  CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa3oBaHUIO U
caM0OOpa30BaHUIO Ha MPOTSKEHUU BCEU JKWU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTUIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMAaTHYECKON HAPaBICHHOCTH.

JIKOJIOTHYECKOE BOCTIMTAHME:

c(hOPMHUPOBAHHOCTHIO HKOJOTUYECKON KYyJIbTYpbl, MOHMUMAHUEM BIIUSHUS
COIIMAJIbHO-DKOHOMHYECKUX TPOLIECCOB Ha COCTOSHUE MPUPOJHONU M COIHMAIBHON
Cpelpl, OCO3HaHHEeM TJ00aJbHOTO  XapakTepa HSKOJOTHYECKHUX Mpodiem;
OpHCHTallue Ha TNPUMCHCHHE MAaTEeMAaTHYECKUX 3HAHWU IJI PEIICHUs 3aaad B
0o0JacT  OKpY)Karomiel cpeapl, IUIAHUPOBAHMS IIOCTYIKOB M OIEHKH WX
BO3MOYKHBIX TTOCJIEJICTBUM ISl OKPYKAIOLIEH Cpeibl.

IleHHOCTH HAYYHOTO MO3HAHUS: _

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAayKu W  OOIIECTBEHHOM  MPaKTUKH, TMOHUMaHUEM
MaTeMaTUYeCKOW Hayku Kak cdepbl UeTOBEYECKON AEesSTENbHOCTH, STaloB €€
pa3BUTHS M 3HAYUMOCTH JJIsi Pa3BUTHs I[MBUJIM3ALUU;, OBJAJCHUEM SI3BIKOM
MaTeMaTUKH M MaTeMaTHYeCKOH KYJIbTYpOH KaK CPEJCTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISAITH MPOEKTHYIO M HCCIIEIOBATEIBCKYIO JAESITEIbHOCTD
WHJUBUTyaJIbHO U B TPYTIIIE.

METAIIPEIMETHBIE PE3YJIBTATHBI

MeranpeaMeTHbIC pe3yabTaThl OCBOCHHUS TPOTPaMMblI YUEOHOTO TMpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIAJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU ~ OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
OeticmeUsMU, YHUBEPCATbHLIMU Pe2YIIMUBHBIMU OeUCTNEUAMUL.
1)  Vuusepcanvuvie  noznasamenvmuvle  Oeiicmsus,  obecneuusaom
Gopmuposanue 0A308bIX KOSHUMUBHBIX NPOYECCos o0oyuarowuxcs (0ceoeHue
Memo008  NO3HAHUSL — OKPYICAIOWe20  Mupa,  NPUMEHEeHUe  J0SUYECKUX,
UCCIIe008amMeNIbCKUX Onepayull, YMeHul pabomams ¢ ungopmayueti).
Bba3oBble 1ornueckue aeicTBUA:
¢ BBIBJISITh U XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKH MAaTEMAaTUYECKUX
00BEKTOB, TOHATHN, OTHOIIEHWHA MEXKIY TMOHATHIMH; (HOPMYIUPOBATH
OTIpeNIeNICHUs]  TOHSATWW; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJIaccu(pUKaluy, OCHOBAaHUS JUIsi OOOOIIECHUS M CPAaBHEHUS, KPUTEPUU
MIPOBOJIMMOTI0 aHAJIN3A;

¢ BOCIpPUHUMATH, (opMyIUpOBaTH U  MPeoOpPa3OBbIBATH  CYXKIACHUS:
YTBEPAWTEIbHBIE W OTpPHUIIATEIbHBIC, CAMHUYHBIC, YAaCTHBIC W OOIIHC;
YCIIOBHBIE;

o BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U

npoTuBopeurs B (hakTaxX, JaHHBIX, HAOIIOJACHUSIX U YTBEPXKICHUSX;



npenaratb KpUTEpUH ISl BBISIBICHUS 3aKOHOMEPHOCTEH HIIPOTUBOPEUHNH;

¢ JeNlaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JACIYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIOUEHUH, YMO3AKIIIOUEHUH 0 aHAJIOTUH;

¢ TIPOBOIUTH CaMOCTOSITENTEHO JI0Ka3aTeNbCTBA MaTEeMaTHYECKUX
YTBEPKACHHUM (MIPSIMBbIE U OT IPOTHUBHOTO), BBHICTPAWBATh apTyMEHTAIIHIO,
NPUBOJUTH MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBaTb COOCTBEHHBIE
CYXJECHUSI U BBIBOJIBI;

¢ BBIOMpaTh cmoco0 pemieHust y4yeOHOW 3amaun (CpaBHHMBATh HECKOJIBKO
BApUAHTOB pEIICHMs, BBHIOMPATh Hauboiee MOAXOMAMUNA C YYETOM
CaMOCTOSITENIbHO BbIJICIEHHBIX KPUTEPHUEB).

ba3oBrble ucciieroBarebCKue 1eMCTBUA:

¢ HCIOJB30BaTh BOMPOCH KaK HCCIEAOBATEIHCKUH MHCTPYMEHT MO3HAHUS;
(GopMyIIMpOBaTh BOIMPOCH], (PUKCHUPYIOLIUE MPOTUBOPEUHUE, MPOOIEMY,
yCTaHaBIMBaTh HCKOMOE€ M  JaHHOe, (OpMHUPOBATH  TMIIOTE3Y,
apryMEeHTHPOBATH CBOKO MO3UIINIO, MHEHUE;

¢ TIPOBOIUTH CaMOCTOSITENIEHO CIUTAaHUPOBAHHBIN IKCIIEPUMEHT,
HCCIIEIOBAaHNE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTro
OOBbEKTa, SIBJICHHUS, NPOLECCAa, BBIABICHUIO 3aBUCHUMOCTEM MEXIY
00BEKTaMHU, SBJICHUSMU, IPOIIECCAMU;

¢ CaMOCTOSITENBHO (POPMYTUPOBATH OOOOIICHHS U BBIBOJBI IO Pe3yIbTaTam
MPOBEAEHHOTO HAONIONCHUS, UCCIEIOBAHM, OIECHUBATH JOCTOBEPHOCTD
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUN;

¢ IIPOTHO3MPOBATh BO3MOXHOE Ppa3BUTHE MpOLECCa, a TAKKE BBIIBUTATb
MPEIMOIOKEHUS O €0 Pa3BUTUHU B HOBBIX yCIOBHSIX.

Pabora ¢ unopmanuei:

¢ BBIBJIATH A€PUUUTHI MHPOPMAUH, TaHHBIX, HEOOXOAUMBIX JIsi OTBETA
Ha BOIIPOC U JJISl pEeLICHUS 3a/1a4U;

o BbIOMpaTh WHGOPMALMIO W3  WCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHaAJIM3UPOBaTh, CUCTEMATH3UPOBATh U HHTEPIPETUPOBATH WH(OPMAIIHIO
pa3IMYHbIX BUIOB U (POPM IIPE/ICTABICHHUS,

¢ CTPYKTYypHUpOBaTh MH(OPMALIMIO, IPEICTABIATh €€ B PA3IMUYHBIX (opMax,
WJUTFOCTPUPOBATH TpadUueCcKH;

¢ OIICHMBATH HaAEKHOCTD uHbOpMaIuu o CaMOCTOSITENIEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

2)  VYHnueepcanvhvie KOMMYHUKGmueHble Oelicmeus, o0becnedusarom

chopMUPOBAHHOCMb COYUATLHBIX HABLIKOB 00YUaAIOUJUXCHL.

OO0menne:



BOCIIPpUHUMATh H  (QOPMYJIHpPOBATH CYXIACHUS B COOTBETCTBUH C
YCIOBUSIMU U LIEISIMHU OOILEHUS; ICHO, TOUHO, IPaMOTHO BbIpa)kaTb CBOIO
TOYKY 3pEHHSI B YCTHBIX M MUCBMEHHBIX TEKCTAX, /1aBaTh IOSCHEHHS II0
XOJly pelIeHus 3aJ1ayi, KOMMEHTUPOBATH MOTYUYEHHBIN pe3yibTarT;

B X0JIe 00CYKJIE€HHS 3a7]aBaTh BOTPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI,
po0JIeMbl, penraeMoi 3a/1a4M, BbICKa3bIBaTh UJI€U, HALICJIEHHbIE Ha TIOUCK
pELICHUs; CONOCTaBIATb CBOM CYXIEHHS C CYXACHHSIMH JIPYTHX
YYaCTHUKOB JHaliora, oOHApYXUBaTh Pa3IMYUEe M CXOJCTBO MO3HIIMIA; B
KOPPEKTHOU (popme popMyIrpOoBaTh PA3HOIIIACHS, CBOU BO3PAKECHHUS;
IIPEACTABIATh  PE3yJIbTaTbl  PEIICHMs  3aJadyd,  JKCIIEPUMEHTA,
UCCIIEIOBaHMs,  IPOEKTa;  CaMOCTOSTENbHO  BBIOMpaTh  (popmar
BBICTYIUICHUA C YYETOM 3a7a4 PE3CHTALUN U OCOOEHHOCTEN ay IUTOPHUHU.

CoTpyaHu4ecTBO:

3)

NOHMMAThb M HCHOJb30BaTh  NPEUMYIIECTBA  KOMAaHJHOM u
VHAVBUAYaJIbHON pabOThI PU PELICHUHU YUEOHBIX 3a/1a4; IPUHUMATh LEJIb
COBMECTHOHN JESITENbHOCTH, IJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOU
paboThI, pactpeAesaTh BUABI PaOOT, JOTOBAPUBATHCS, 00CYKAATh MPOIIECC
U pe3ynbTar paboTsl; 00001aTh MHEHHS HECKOJIBKUX JIFOCH;
y4acTBOBAaTh B IPYIIOBKIX hopMax paboThI (00CYKAeHHs, 0OMEH MHEHUH,
«MO3TOBBIC IITYPMBD» W WHBIC); BBIMOIHITH CBOIO YacThb pabOTBl U
KOOPJAMHUPOBATh CBOW JICHCTBUSA C JPYTMMH YJIE€HAMH KOMaHJIBI;
OLICHHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuusepcanvuvie  pecynamuenvie  Oeticmeus, obecneuusaiom

Gdopmuposarue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUYHOCHIU.
Camoopranusanus:

COCTABJISITh TUIAH, AITOPUTM PEIICHUS 33a/1auH, BEIOUPATh CIIOCO0 peIIeHUs
C Y4ETOM UMEIOUTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ y4ETOM HOBOM
uHdopmaIuu.

CaMOKOHTPOJIBb:

BIIQJICTh HABBIKAMH TI03HABATEIHHON pediIeKkcMr KaKk OCO3HAHUS
COBEPIIAEMBIX JICMCTBUH M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJICTh CIOCOOAMM  CaMOIIPOBEPKH, CaMOKOHTpOJISI —Mpolecca H
pe3yibpTaTa peluieHus MaTEMaTUIECKOM 3a1a4u;

NPEeABUACTh TPYIHOCTH, KOTOPBIE MOTLYT BO3HHKHYTH IIPU PEIICHUU
3a7a4d, BHOCUTHh KOPPEKTHBBI B [EITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEHCTB, TAHHBIX, HAWJEHHBIX OIMHUOOK, BRISIBICHHBIX TPYIHOCTECH;



o OIICHWBATh COOTBETCTBHE pE3yJbTaTa IEAM W YCJIOBHUAM, OOBSICHITH
MIPUYUHBl JTOCTHKEHUSI WIM HENOCTHXKEHUSI PE3YJIbTAaTOB AEATEIbHOCTH,
HaxXOJIUTh OIMHMOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATHBI

10 KJIACC

OmnepupoBaTh NOHATHUSAMU: TOUYKA, MPSMAas, IIIOCKOCTb.

[TpyMeHSTh aKCHOMBI CTEPEOMETPHH M CIICJACTBUS W3 HUX TNPU PEIICHUU
TCOMETPHUYCCKUX 3a/1a4.

OmnepupoBaTh MOHATUSAMU: MAPAICIBEHOCTh M TIEPIICHIUKYIIPHOCTD MPSMBIX
Y TIOCKOCTEH.

KrnaccudunumpoBaTh B3aUMHOE PACIIOJIOKCHHE TPSIMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYTPAaHHBIA yTOJI, TPaHU JBYIPAHHOTO YIIIa,
pebpo BYrpaHHOTO yIJia; JWHEHHBIA YroJl ABYTPAHHOTO yrja; TpajycHas Mmepa
JBYTPAHHOT'O yTIa.

OnepupoBaTh TOHATHSIMH: MHOTOTPAHHHMK, BBIMYKJIBIA W HEBBITYKJIBINA
MHOTOTPaHHHMK, 3JICMEHTHI MHOTOI'PaHHUKA, IIPABUJILHBI MHOTOTPAHHHK.

Pacro3naBaTh OCHOBHBIC BHJBI MHOTOTPAaHHUKOB (MMHUpamMHuaa; MpHU3Ma,
MIPSIMOYTOJIBHBIH MTapauiesienume;], Ky0).

KnaccupunupoBat ~ MHOTOTpaHHMKH,  BBIOMpas ~ OCHOBaHHUS  JUIA
KJIacCU(pUKAIUK (BBIMYKJIbIC W HEBBINYKIbIC MHOTOI'PAHHUKH, IPaBUIbHBIC
MHOTOTPaHHHKH; MPSMBIC U HAaKJIOHHBIC TPU3MBI, TapaUICICIIUIIC Ib).

OmnepupoBaTh MOHITHIMHE: CEKYIIasl INTIOCKOCTh, CEUeHNE MHOTOTPAHHUKOB.

OOBSACHATH PUHIIUIIBI TOCTPOCHUS CEYCHUM, UCIIONB3YsI METOJT CJICIOB.

CTpouTh CEUYEHUS MHOTOIPDAaHHHUKOB METOJOM  CJICJAOB,  BBITOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTSIKH W3 PUCYHKOB TMPOCTHIX OOBEMHBIX (DHUTyp: BHI
CBEpXY, COOKY, CHU3Y.

Pemarp 3a1a4n Ha HaXOXKJCHUE TEOMETPUICCKUX BEJIMYUH MO 00pa3IaM WiH
QITOPUTMaM, TPUMEHSS W3BECTHBIC AHATUTHYECKHE METOABI TIPU PEIICHUN
CTaHJIAPTHBIX MAaTEMaTHYCCKUX 3aJ1a4 Ha BBIYMCIICHUE PACCTOSHUN MEXKITY IBYMS
TOYKAMH, OT TOYKH JO TMPSAMOH, OT TOYKH JO IUIOCKOCTH, MEKIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMHU.

Pemarp 3a1aun Ha HaXOXKJICHUE TEOMETPUICCKUX BEJIMYUH IO 00pa3IaM WiH
QITOpUTMaM, TPUMEHSS W3BECTHBIC AHATUTHYECKHE METOABI TIPU PEIICHUN
CTAaHJIAPTHBIX MaTEMaTHYEeCKMX 3aJlad Ha  BBIYUCIICHHUE YIJIOB  MEXAY
CKPCIIMBAMOIIUMUCSA TPSIMBIMHA, MEXKIy TMNPSIMOH M  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMU, IBYTPaHHBIX YTJIOB.



Boerancnsate 00bEMBI M TIJIOMIAAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma,
nupaMuja) ¢ MOpUMEHEHUEM (OpMys; BBIYMCIATH COOTHOLICHHUS MEXAY
IIOLIA/IIMU TOBEPXHOCTEHN, 00bEMaMU OJJOOHBIX MHOTOTPAHHUKOB.

OneprpoBaTh NOHATUAMH: CUMMETpPUS B MNPOCTPAHCTBE; LEHTP, OChb U
IJIOCKOCTh CUMMETPHUU; HEHTP, OCh U MIIOCKOCTh CAMMETPUU (PUTYPBHIL.

W3Bnekarb, mpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH HHOOPMALMIO O
IPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (UTYypax, MPEICTAaBICHHYIO Ha YepTexax U
PUCYHKAX.

[IpumensTh TeomeTpudeckue (aKThl IS PEUICHUS CTePEeOMETPUUYECKUX
3a/1a4, IPEANOJIaralliiX HECKOJIBKO 1Iar0oB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3a/1aHbI B IBHOH (hopMe.

[IpruMeHsaTs MpoCTEWIIME NPOrpaMMHBIE  CpPEICTBA UM AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI P PELIEHUH CTEPEOMETPUUYECKUX 3a1aY.

[IprBOINTH TpUMEpPBl MATEMATHYECKHX 3aKOHOMEPHOCTEM B MNPUPOAE H
JKU3HH, PACIIO3HABATH IIPOSIBICHUE 3AKOHOB I€OMETPUU B UCKYCCTBE.

[IpuMeEHATh MOJYYEHHBbIE 3HAHWS Ha IPAKTUKE: aHAJIU3UPOBATh DPEAIBHBIE
CUTyallud W NPUMEHATb HW3YYEHHBIE IIOHATHS B IPOLECCE IIOWCKA PEIICHUS
MaTeMaTH4ecKu CHOPMYIHPOBAaHHOW MPOOJIIEMBI, MOJAEIUPOBATH pPEaTbHBIC
CUTyallud Ha S3bIKE TE€OMETPUHU, MCCIENA0BaTh IMOCTPOCHHBIE MOJACIH C
HCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATUI U TEOpEM, anmapara ajireopsl; pemarb
IIPAKTUYECKUE 3a/1a4M, CBA3AHHBIE C HAX0XKJACHUEM I'€OMETPUYECKUX BEIINYHUH.

11 KIIACC

OnepupoBaTh MOHATUSAMHU: UWIMHAPUYECKas TOBEPXHOCTh, 0Opa3yromme
MWIMHIPUYECKON  MOBEPXHOCTH;  IIWIMHAP,  KOHUYECKas  IOBEPXHOCTb,
o0pa3ymolre KOHMYE€CKON OBEPXHOCTH, KOHYC; c(hepruuecKasi IOBEPXHOCTb.

Pacnio3znaBaTh Tena BpauieHus (WIMHAP, KOHYC, cdepa U map).

OOBACHATH CLIOCOOBI MOTYUYESHUS TEJ BPAIICHUSL.

KnaccuduimpoBaTs B3auMHOE pacmonokeHne chepbl U MITOCKOCTH.

OnepupoBaTh MOHATUSAMU: ILIAPOBOM CETMEHT, OCHOBaHHE CErMEHTA, BbICOTA
CETMEHTA; IIapOBOW CJIOM, OCHOBaHHWE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIIOS;
LIapOBOU CEKTOP.

Boruncnsate  00bEMBI M TUIOHIAAM  TIOBEPXHOCTEH  Teld  BpallCHHS,
Te€OMETPUUYECKUX TeJ C TPUMEHEHHEM (HOPMYIL.

OnepupoBaTh MOHATUSMU: MHOTOIPAaHHUK, BIIMCAaHHBIM B cdepy U
OMUCAaHHBIM OKOJIO cdepsl; cdepa, BHOUCAHHAE B MHOIOIPAHHUK WJIH TEJO
BpalllCHHUS.

BbaucnsaTe COOTHOLICHHS] MEXIY IUIOMIAASIMHU TOBEPXHOCTEH M 0O0bEMaMu
MOAOOHEBIX TEI.



N300paxaTh m3ydaemble (QUTypbl OT PYKHM M C NPUMEHEHHEM TPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) IJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
buryp: BuI CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEIl BpallleHHSI.

W3Bnekatb, WHTEPHPETUPOBATH W MpeoOpa3oBbIBaTh HH(MOPMALHMIO O
IPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (UTYpax, MPEICTAaBICHHYIO Ha YepTexax U
pUCYHKaX.

OneprpoBaTh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BpIMONHATE OEWCTBUSA CIOKEHHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOXEHHSI BEKTOpa Ha YU CII0, OOBSACHATH, KAKUMU CBOMCTBAMU OHM 00JIaAA0T.

[IpuMeHsATh NpaBWIIO MMapasuIeICIUIIEAA.

OneprpoBaTh NOHATUAMU: JEKaPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXKIY
BEKTOPaMH, CKaJSIPHOE IIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHbIE
BEKTOPBI.

HaxoauTte cyMMy BEKTOPOB M ITPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEKIY
BEKTOpPaMH, CKaJsIPHOE TMPOM3BEIACHHUE, pPACKIAABIBATH BEKTOp 1O JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKaPTOBOM CUCTEME KOOPAMHAT.

[IpumensT TeomeTpudeckue (aKThl Ui PEUICHUS CTePEeOMETPUUYECKUX
3a/1a4, IPEANOJIaralliuX HECKOJIBKO 1IaroB PELICHUs, €CIU YCIO0BUs IPUMEHEHUS
3a/1aHbI B IBHOH (hopMe.

Pewars mpocreiiime reoMeTpuyecKue 3a1adyd Ha NPUMEHEHHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemrare 3amaum Ha [0Ka3aTelbCTBO MATEMAaTHYECKUMX OTHOLICHHM H
HaXO0X/IEHWE T€OMETPUUECKUX BEJIMUMH 10 o0pa3laM WM aJropuTMaMm, PUMEHIS
M3BECTHBIC METO/BI IIPH PELICHNUN CTaHIAPTHBIX MATEMAaTUYECKUX 3a/1a4.

[IpruMeHATs MpoCTEWIIME NPOrpaMMHBIE  CpPEICTBA UM AJIEKTPOHHO-
KOMMYHUKAIITUOHHBIE CUCTEMBI P PELIEHUH CTEPEOMETPUUYECKHUX 3a1a4.

IIpuBOoIUTE HpUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOAE H
JKU3HH, PACIIO3HABATH IIPOSIBICHUE 3AKOHOB I€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJTYyYEHHBIE 3HAHMS HA IMPAKTUKE: aHAJIU3UPOBATH DPEAIbHBIC
CUTyallud W NPUMEHATb HW3YYEHHBIE IOHATHS B TIPOLECCE IIOWCKA PEIICHUS
MaTeMaTH4eCcKu CHOpPMYIHpPOBAaHHOW MPOOJIIEMBI, MOJAEIUPOBATH pPEaTbHBIC
CUTyallud Ha s3bIKE T'E€OMETPUHU, MUCCIENAOBaTh IOCTPOCHHBIE MOJACIH C
HCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATUI U TEOpEM, anmapara ajireopsl; pemarb
ITPAKTUYECKHE 33141, CB3AHHBIE C HAX0KJACHUEM T'€OMETPUUECKUX BEJINYHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
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Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KoHTpoabHbI IIpakTnueckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
e padoThl padoTsbl
pecypchl
https://www.imumk.ru/
1 BBenenue B crepeoMeTpuio 10 0 2 hitn//www.ismart.ore/
) IIpsiMbIE U TJIOCKOCTH B POCTPAHCTBE. 12 1 ) https://www.imumk.ru/
[TapamienbHOCT NPSMBIX U IUIOCKOCTEN http://www.ismart.org/
3 [IepnieHIUKYIAPHOCTD IPSAMBIX U 12 0 1 https://www.imumk.ru/
IJIOCKOCTEN http://www.ismart.org/
https://www.imumk.ru/
4 Vsl MeXay OIPSIMBIMU U IIJIOCKOCTSIMU 10 1 0 )
http://www.ismart.org/
https:/ .' k.ru/
5 MHororpaHHuKu 11 1 0 S/ LT
http://www.ismart.org/
https:// N k.ru/
6 OO0bEMBI MHOTOIPaHHUKOB 9 1 2 DR UL
http://www.ismart.org/
7 [ToBTOpeHue: ceueHus, pacCTOSHUS U YTIIbI 4 1 0 hrips, www.mmbru.
p ’ -P yr http://www.ismart.org/
OBILIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 5 7
11 KITIACC
KoimnyecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM un¢ppoBbIe
Ne n/mm P KonTpobHbI IIpakTH4eckue (mip )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
e padoThbl padoThI

pecypchl
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| T 12 https://www.imumk.ru/
©J1a Bpatteius http://www.ismart.org/
. https://www.imumk.ru/
2 ObnEmbi TeN > http://www.ismart.org/
3 B 10 https://www.imumk.ru/
€KTOPBbI U KOOPJIMHATHI B MPOCTPAHCTBE hitp:// ismart.ore/
4 [ToBTOpEHME, 0000IICHME, 7 https://www.imumk.ru/
cUCcTeMaTH3alys 3HaHu! http://www.ismart.org/

OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34

INIOYPOYHOE IIVTAHUPOBAHUE

10 KIIACC
KosnyecTBO 4acon DJIeKTPOHHBbIE
Ne Jara uudgposbie
Tema ypoka Konrpoabnsbie | IlpakTnueckue
n/n Bcero H3Y4YeHUs oOpa3oBaTejibHbIE
padoTsbI padoTsbI
pecypcsl
OCHOBHBbIE MIOHATHUS CTEPEOMETPUU:
TOYKa, IpsiMasi, II0CKOCTb,

! npoctpancTBo. [IpaBuia uzo0paxkeHus ! 0 0 https://www.imumk.ru/
Ha PUCYHKaX: U300pakKeHUsI TUIOCKOCTEH, http://www.ismart.org/
NapajuIeIbHbIX IPSIMbIX (OTPE3KOB),

CepeIMHbI OTPE3Ka

) [TonsATHA: NEpeceKarmuecs I0CKOCTH, | 0 0 https:/www.imumk.ru/
MepeceKaronuecs mpsiMast ¥ TNIOCKOCTh http://www.ismart.org/

3 [TonsTus: nepecekarommecs MIOCKOCTH, 1 0 0 https://www.imumk.ru/
MepeCceKarrecs mpamas U IOCKOCTh http://www.ismart.org/
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http://www.imumk.ru/
http://www.ismart.org/

3HaAKOMCTBO C MHOI'OI'paHHHUKaMH,

https://www.imumk.ru/

4 M300paXeHNEe MHOTOTPAaHHUKOB Ha ;
http://www.ismart.org/
PUCYHKAX, Ha IPOCKLIMOHHBIX YepTexKax
HavanbsHbIie cBenieHUs O KyOe .
5 q . A3BE olle https://www.imumk.ru/
HAPAMUIIE, UX PA3BEPTKH U MOJIEIH. )
p » UX P p http://www.ismart.org/
CedeHuss MHOTOTPAaHHUKOB
HavanbeHbIe cBenieHUs 0 KyOe .
6 OApPaMUIE, UX PA3BEPTKU U MOJIETIU https://wew.imumk.nw/
P - MX P p ) http://www.ismart.org/
CeueHust MHOTOTPaHHUKOB
[TonsaTHe 00 akCHOMATUYECKOM )
https://www.imumk.ru/
7 MMOCTPOEHUH CTEPEOMETPUU: AKCHOMBI :
http://www.ismart.org/
CTEPEOMETPHUH U CIAEIACTBUS U3 HUX
[TousaTre 00 akCHOMATUYECKOM )
https://www.imumk.ru/
8 MMOCTPOEHUH CTEPEOMETPUU: AKCHOMBI :
http://www.ismart.org/
CTEPEOMETPHUHU U CIAEICTBUS U3 HUX
[TonsaTre 00 akCHOMATUYECKOM )
https://www.imumk.ru/
9 MMOCTPOEHUH CTEPEOMETPUU: AKCHOMBI :
http://www.ismart.org/
CTEPEOMETPHUHU U CIAEICTBUS U3 HUX
ITousTre 06 aKCMOMATHYECKOM .
https://www.imumk.ru/
10 MOCTPOEHUH CTEPEOMETPHUH: AKCHOMBI )
http://www.ismart.org/
CTEPEOMETPHUH U CIAEIACTBUS U3 HUX
B3anMHOe pacnosnoxeHue NpsiMbIX B
1 MPOCTPAHCTBE: MIEPECEKAOLINECH, https://www.imumk.ru/
rapajulelIbHbIE M CKPEIMBAIOIIUECS http://www.ismart.org/
MpsIMbIE
12 [TapanneabHOCTh NPSMBIX U TIJIOCKOCTEN https://www.imumk.ru/

B [IPOCTPAHCTBE: MapaJIJICIIbHbIE NPSMBbIE
B IIPOCTPAHCTBE; MapalieIbHOCTh TPEX

http://www.ismart.org/
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IPAMBIX

13

[TapaiienbHOCTB NPAMBIX U TUIOCKOCTEH
B I1pocTpaHcTse: IlapannensHocTs
IIPSIMOM U TUIOCKOCTH

https://www.imumk.ru/

http://www.ismart.org/

14

Vb ¢ COHAITpaBJICHHBIMU CTOPOHAMU

https://www.imumk.ru/
http://www.ismart.org/

15

VYroa MCKAY IIPAMBIMHU B ITPOCTPAHCTBE

https://www.imumk.ru/
http://www.ismart.org/

16

VYroa MCKAY IIPAMBIMHU B ITPOCTPAHCTBE

https://www.imumk.ru/

http://www.ismart.org/

17

[TapamenbHOCTb MIIOCKOCTEM:
napajulesIbHbIe INIOCKOCTH

https://www.imumk.ru/
http://www.ismart.org/

18

CaoiicTBa napajijiesbHbIX INIOCKOCTEN

https://www.imumk.ru/
http://www.ismart.org/

19

[Ipocreiimue npocTpaHCTBEHHbBIE
(burypsI Ha TUIOCKOCTHU: TETPa’dIp, KyO,
napasuiesienumnes

https://www.imumk.ru/
http://www.ismart.org/

20

[Toctpoenue ceuennit

https://www.imumk.ru/
http://www.ismart.org/

21

[Toctpoenue ceuenuit

https://www.imumk.ru/
http://www.ismart.org/
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22

KontpoinbHas padora 1o reme "IIpsmbie
Y TJIOCKOCTH B TPOCTPAHCTBE.
[TapanienbHOCTb IPSIMBIX U IJIOCKOCTEN"

https://www.imumk.ru/
http://www.ismart.org/

23

[lepneHMKyIAPHOCTD NPAMOU U
IIJIOCKOCTH: IEPIEHUKYJISIPHBIE IIPSMBbIE
B IIPOCTPAHCTBE

https://www.imumk.ru/
http://www.ismart.org/

24

HpHMBIC mapajJjiCJIbHbIC U
NEPpNCHAUKYIISIPHBIC K IIJIOCKOCTH

https://www.imumk.ru/
http://www.ismart.org/

25

HpHMBIC mapajJjiCJIbHbIC U
NEPpNCHAUKYIISIPHBIC K IIJIOCKOCTH

https://www.imumk.ru/

http://www.ismart.org/

26

[Ipu3Hak neprneHuKyIspHOCTH IPSIMOM
U IUIOCKOCTH

https://www.imumk.ru/
http://www.ismart.org/

27

[Ipu3Hak neprneHuKyIspHOCTH IPSIMOM
U TUIOCKOCTH

https://www.imumk.ru/
http://www.ismart.org/

28

Teopema o psAMOM NEPIICH IUKYIISIPHON
IIJIOCKOCTH

https://www.imumk.ru/
http://www.ismart.org/

29

Teopema o psAMO NEPIICHIUKYIISIPHON
IIJIOCKOCTH

https://www.imumk.ru/
http://www.ismart.org/

30

Teopema o npsAMO ITepIEH AUKYIISIPHON
IJIOCKOCTH

https://www.imumk.ru/
http://www.ismart.org/

31

[lepnenquKynsap v HaKJIOHHBIE:

https://www.imumk.ru/
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paccTosiHue OT TOYKHU JI0 MIIOCKOCTH,
paccTosiHUE OT NPSAMOH J10 IJIOCKOCTH

http://www.ismart.org/

32

IlepnenauKynsap v HaKJIOHHBIE:
paccTosiHue OT TOYKU 0 IJIOCKOCTH,
paccTosiHue OT IIPSAMOM 10 IIOCKOCTH

https://www.imumk.ru/
http://www.ismart.org/

33

[lepnenauKynsap v HaKJIOHHBIE:
paccTosiHUE OT TOUYKH 0 IIJIOCKOCTH,
paccTosiHue OT IPSIMOM 10 INIOCKOCTH

https://www.imumk.ru/
http://www.ismart.org/

34

[lepnenauKynsap v HaAKJIOHHBIE:
paccTosiHUE OT TOUYKH JI0 IIJIOCKOCTH,
paccTosiHue OT IPSIMOM 10 INIOCKOCTH

https://www.imumk.ru/
http://www.ismart.org/

35

VYIIIbl B IPOCTPAHCTBE: YIOJI MEXKIY
IIPSIMOM U INTIOCKOCTBIO

https://www.imumk.ru/
http://www.ismart.org/

36

JIByrpaHHBIN YroJl, TMHEHHBIA yTrOJ
JBYTPAaHHOI'O yria

https://www.imumk.ru/
http://www.ismart.org/

37

JIByrpaHHBIN yroJii, TMHEHHBIA yroj
IBYTPaHHOIO YyIJla

https://www.imumk.ru/
http://www.ismart.org/

38

[leprnieHIUKYISIPHOCTD MIOCKOCTEH:
MIPU3HAK MEPIEHIUKYISIPHOCTH ABYX
IJIOCKOCTEH

https://www.imumk.ru/
http://www.ismart.org/

39

[lepneHuKyISpHOCTD IIIOCKOCTEM:
IIPU3HAK EPIECHAUKYISIPHOCTH ABYX
IIJIOCKOCTEN

https://www.imumk.ru/
http://www.ismart.org/

40

[lepneHuKyISApPHOCTD IIIOCKOCTEMN:
IIPU3HAK MEPIEHIUKYIIPHOCTU IBYX

https://www.imumk.ru/
http://www.ismart.org/
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IIJIOCKOCTEH

41

Teopema o TpEX NepHEHAUKYIIApax

https://www.imumk.ru/
http://www.ismart.org/

42

Teopema o TpEX NepHEHAUKYIIApax

https://www.imumk.ru/

http://www.ismart.org/

43

Teopema o TpEX MepNEHIUKYISIPAX

https://www.imumk.ru/
http://www.ismart.org/

44

KonTponbHas padboTa mo Temam
"[leprieHIUKYASAPHOCTD NPSIMBIX U
mwiockocTeil" u "Yrisl MeXIy IpSIMbIMU
Y TI0CKOCTSIMU"

https://www.imumk.ru/
http://www.ismart.org/

45

ITonstue MHOI'OI'paHHUKa, OCHOBHBIC
9JICMCHTBI MHOT'OI'paHHUKA, BBIITYKIIBIC U
HCBBIITYKJIBIC MHOTOTPaHHUKH, pa313épTKa
MHOI'OI'paHHHUKa

https://www.imumk.ru/
http://www.ismart.org/

46

HpI/ISMaZ Nn-yroJjibHas rnpusMma, rpaii u
OCHOBAHUS IIPU3MBI; IIpAMas U
HaKJIOHHAs IIPU3MBbI; 0OKOBas M IOJIHAS
IIOBCPXHOCTD IIPU3MbI

https://www.imumk.ru/

http://www.ismart.org/

47

[Tapannenenumnen, NpsSMOYTOIbHBIN
napajuleJienuIes U ero CBOMCTBa

https://www.imumk.ru/
http://www.ismart.org/

48

[Inpamua: n-yronapHas IMpaMuaa, TpaHu
Y OCHOBaHUE NMUpaMuU/bl; O0KOBast U
ITOJIHASI IOBEPXHOCTH IIMPAMHU/IBI;

https://www.imumk.ru/

http://www.ismart.org/
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IIpaBUJIbHAA U yceqéHHa;[ nupamMuaa

HpaBI/IJII)HBIe MHOTI'OI'paHHUKH: ITIOHATUC
IIpaBUJIbHOI'O MHOI'OI'PAaHHHKA,

https://www.imumk.ru/

49 MpaBUJIbHAS MPU3Ma U MPaBUIIbHAS )
http://www.ismart.org/
MUPAMUA; IPABUIbHAS TPEYTOJIbHAS
MMpaMu/ia ¥ IPaBUIbHBIN TETpadap; Kyo
[IpencraBnenue o MpaBUIbHBIX )
50 MHOTOTPAaHHHUKAX: OKTadAp, JOJeKa AP U https://wew.imumk.nw/
p ' P, p http://www.ismart.org/
HUKOCadIP.
CumMMeTpus B IPOCTPAHCTBE: CUMMETPHUSI
OTHOCHUTEIBHO TOYKH, MTPSAMOM, )
https://www.imumk.ru/
51 MIJIOCKOCTH. DJIEMEHThl CHMMETPHUH B .
http://www.ismart.org/
nupamMuax, napajviesaenumneaax,
MPaBUJIBHBIX MHOTOIPaHHUKAX
BrmaucneHnue »ieMeHTOB )
B https://www.imumk.ru/
52 MHOTOTpaHHUKOB: pEOpa, AuaroHau, .
http://www.ismart.org/
YTJIBI
[Tnomaae 60KOBOI MOBEPXHOCTH U
53 MOJIHOM MTOBEPXHOCTU MPAMOUN MPU3MBI, https://www.imumk.ru/
IUIOIIA/Ib OCHOBAHUM, TEOpEMA O http://www.ismart.org/
OOKOBO MOBEPXHOCTH MPSMOM TPU3MBI
[Tnomaas 60KOBOI MOBEPXHOCTH U
54 ITOBEPXHOCTH IPABWIIBHON IMPAMH/IBI, https://www.imumk.ru/
Teopema O IIOIAId OOKOBOM http://www.ismart.org/
[MOBEPXHOCTH YCEYEHHOW MTUPAMUBI
55 KonTtponsHas pabora 1mo teme https://www.imumk.ru/

"MHuororpaHHuku"

http://www.ismart.org/
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56

ITousitue 06 00BEME

https://www.imumk.ru/
http://www.ismart.org/

57

O0BEM TUpaMuIbI

https://www.imumk.ru/

http://www.ismart.org/

58

O0BEM nUpaMuIbI

https://www.imumk.ru/
http://www.ismart.org/

59

O0BEM nUpaMu bl

https://www.imumk.ru/
http://www.ismart.org/

60

O0BEM TUpaMuIbI

https://www.imumk.ru/
http://www.ismart.org/

61

OOBEM TTPU3MBI

https://www.imumk.ru/
http://www.ismart.org/

62

O6BEM pU3MBI

https://www.imumk.ru/
http://www.ismart.org/

63

OOBEM TTPU3MBI

https://www.imumk.ru/
http://www.ismart.org/

64

KonTponbHas padota mo teme "OO0bEMBI
MHOTOTPaHHUKOB"

https://www.imumk.ru/

http://www.ismart.org/

65

[ToBTOpenue, 0600IIEHNE

https://www.imumk.ru/
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cucreMatusanus 3Hanui. [loctpoenue )
. http://www.ismart.org/
CEUYEHUI B MHOIOTPAHHHUKE
[ToBTOpenue, o6o0mIeHNE
cucTeMaTu3alus 3HaHuil. Beruucienue
66 PacCTOSIHUM: MEXKY ABYMS TOYKAMH, OT | 0 0 https://www.imumk.ru/
TOYKH J0 NPSIMOM, OT TOYKH 10 http://www.ismart.org/
IIJIOCKOCTH, MEK]Ty CKPEIIMBAIOIIUMHUCS
MPSIMBIMU
https://www.imumk.ru/
67 HtoroBas koHTpoJbHas paboTa 1 1 0 .
http://www.ismart.org/
[ToBTOpeHnue, 06001IeHNE
cucTeMaTu3auus 3HaHuil. Beraucnenue
68 YIJIOB: MEXIY CKPELIUBAIOIIIMUCS 1 0 0 https://www.imumk.ru/
IIPSIMBIMH, MEXIY IIPSIMOH U http://www.ismart.org/
IJIOCKOCTBIO, IByTPAHHBIX YTJIOB, YIJIOB
MEXY IIOCKOCTSIMU
OBILIEE KOJIMYECTBO YACOB I10 63 5 7
I[TPOI'PAMME
11 KUIACC
Kosau4yecTBo yacos DJIeKTPOHHBbIE
Jlara nu(ppoBbIe
Nen/m | Tema ypoka Kontpoabnbie | IIpakTHnyeckue
Bcero HU3yYeHHUS o0pa3oBaTte/bHbIE
padoTsbI padoTsbl
pecypcsl
Cdepa u map: LeHTp, paauyc, )
https://www.imumk.ru/
1 JUaMETP; MJI0ILAJIb TOBEPXHOCTH 1 0 0 .
http://www.ismart.org/
cepsr
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Bsaumnoe pacnonoxenue chepsl 1
IJIOCKOCTH; KacareabHasi JI0CKOCTh K

chepe; iomaas chepsl

N3o0paxkenue cepsl, mapa Ha
wiockoctu. CeueHus mapa

https://www.imumk.ru/
http://www.ismart.org/

[{umuHIpruYecKas moOBepXHOCTb,
o0pa3yroIne UIHHIPHISCKON
MOBEPXHOCTHU, OCh IIHJTHHIPUICCKON
MOBEPXHOCTH

https://www.imumk.ru/

http://www.ismart.org/

Hunwaap: ocHOBaHMS B OOKOBasI
MMOBEPXHOCTh, 00pa3yromas u oCh;
Iomaas OOKOBOU M [OJHON
MMOBEPXHOCTHU

https://www.imumk.ru/
http://www.ismart.org/

N300pakeHne MUIMHIpA HA
IUIOCKOCTH. Pa3BEpTka nunuHapa.
Ceuenus nuiuHIpa (MJIOCKOCTBIO,
napajuieIbHOMN WU ePIEHANKYIISIPHON
OCH IIWJIMHJIPA)

https://www.imumk.ru/
http://www.ismart.org/

Konnueckas noBEpXHOCTB,
o0pa3yrolire KOHUIeCKOn
ITIOBEPXHOCTH, OCh U BEPIIHHA
KOHUYECKOW IMOBEPXHOCTH

https://www.imumk.ru/
http://www.ismart.org/

Konyc: ocHOBaHue U BepIKHAa,
o0pa3yrolas 1 0Ch; IIIOIIalb O0KOBOI
Y IIOJIHOM TIOBEPXHOCTH

https://www.imumk.ru/

http://www.ismart.org/

Y ceu€HHbII KOHYyC: 00pa3yrole u
BbBICOTA, OCHOBAaHUA U OokoBas

https://www.imumk.ru/
http://www.ismart.org/
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IIOBCPXHOCTDH
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N300pakeHne KOHyca Ha INIOCKOCTH.
Pa3Béprka koHyca. Ceuenus KoHyca
(MII0CKOCTHIO, MapaIeNIbHOM
OCHOBAHHUIO, U INIOCKOCTBIO,
IIPOXOAALICH Yepe3 BepIInHY)
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11

KomOuHanus ten BpameHus u
MHOT'OIPaHHUKOB

https://www.imumk.ru/
http://www.ismart.org/

12

MHOrorpaHHuK, ONMMUCAHHBIN OKOJIO
cdepsl; cdepa, BMcaHHAs B
MHOTOT'PAHHUK WUJIM B TEJIO BPAILICHUS
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13

ITousarue 06 066éMe. OCHOBHBIE
CBOIiCTBA 0OBEMOB TEN
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14

OO0BEM MIIIMHApA, KOHYCa
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15

O0BEM mapa u mwiomaab ceps

https://www.imumk.ru/
http://www.ismart.org/

16

[TogoOHEbIe TENa B MPOCTPAHCTRE.
COOTHOIICHUSI MEXKIY TUIOIIAISIMA
MOBEPXHOCTEH, 00bEMaMU IMOTOOHBIX
Ten

https://www.imumk.ru/

http://www.ismart.org/

17

KonrtponsHas padora no temam "Temna
BpanieHus" u "Oobembl Ten"

https://www.imumk.ru/
http://www.ismart.org/
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BekTop Ha nockoctu 1 B
MIPOCTPAHCTBE
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http://www.ismart.org/

19

CloXeHHE U BEIYMTAHUE BCKTOPOB

https://www.imumk.ru/

http://www.ismart.org/

20

YMHOXEHUE BCKTOpaA Ha YUCIIO

https://www.imumk.ru/
http://www.ismart.org/

21

Paznoxenune BekTopa 1o Tpém
HEKOMIUIaHApHBIM BekTOpam. [IpaBuio
napajienenuneaa

https://www.imumk.ru/

http://www.ismart.org/

22

Pemenne 3ama4d, CBI3aHHBIX C
MIPUMEHECHHUEM TTPaBUJI ICHCTBHIMA C
BEKTOpaMH

https://www.imumk.ru/

http://www.ismart.org/

23

[IpsimoyronbHasi cucTeMa KOOpAUHAT B
npoctpaHcTBe. KoopauHatel BekTopa.
[Ipocreiimme 3a1a4m B KOOpAUHATAX

https://www.imumk.ru/
http://www.ismart.org/

24

VYron mexny Bektopamu. CkansipHoe
MIPOU3BEJICHUE BEKTOPOB

https://www.imumk.ru/
http://www.ismart.org/

25

Beruncnenue yriioB Mexay npsiMbIMHU U
IIJIOCKOCTSIMU

https://www.imumk.ru/
http://www.ismart.org/

26

KoopauHaTHO-BEKTOPHBIN METO TPH
pEIIeHNY T€OMETPUYECKUX 3a]1a4

https://www.imumk.ru/
http://www.ismart.org/
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KonTponbHas paboTa 1o reme

https://www.imumk.ru/
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"BekTopbl 1 KOOpIMHATHI B
npocrpaHcrae”

http://www.ismart.org/

[ToBTOpeHME, 0600IICHNE 1
cucremMaTHu3anus 3HaHui. OCHOBHBIC

https://www.imumk.ru/
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

» MaTtemaTuka: anreOpa U Hayajia MaTeMaTHYECKOTO aHAIN3a, TEOMETPHUS.
I'eometpus, 10-11 kmacesr/ CmuproBa V.M., OO1IECTBO ¢ OTpaHUICHHOM
oTBeTCTBeHHOCTHIO « 1Ol MHEMO3MHA»
METOANYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA

3uB b.I'. «['eomeTpusi: auaakrnueckue Marepuaisl ais 10 kmaccan. M.:
ITpoceemienue 2016.

C.M.CaaksH, B.®.byry30B « 3yuenne reomerpuu B 10-11 ximaccax: Merog.
Pexomennanuu k yueouuky» M.: [Ipocsemenne 2016.

HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETH
NHTEPHET

https://www.imumk.ru/

http://www.ismart.org/
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PabGouas mporpamMmma yueOHOTO Kypca «Anredpa U Hayajla MaTeMaTUYeCKOro
aHayim3a» 0a30BOro ypoBHs aisi oOywarouuxcs 10 —11 xnaccoB paspaboraHa Ha
ocHOoBe DeiepanbHOTr0 roCcyAapCTBEHHOTO0 00pa30BaTEIbHOIO CTaHApTa CPEIHETO
obmero oOpa3oBaHHs, C Yy4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBAHMIA,
MPEABABISIEMBIX K MaTeMaTUYE€CKOMY OOpa30BaHUIO, U TPAAMIMI POCCUHCKOTO
oOpazoBanus. Peanmuzanus mporpaMMbl OOECHEUYMBAET OBIAJICHUE KIHOYEBBIMU
KOMIIETEHIUSIMH, COCTABJISIIOIIMMUA OCHOBY JUISI CAMOPA3BUTHUS U HENPEPHIBHOIO
o0pa3oBaHMsl, LIETOCTHOCTh OOIIEKYJIbTYPHOTO, TUYHOCTHOI'O U MO3HABATEIBHOIO
Pa3BUTHS JIMYHOCTU O0yUAIOIITUXCHL.

HEJIU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa m Hadajga MaTeMaTHYECKOTO aHAM3a» SIBIISCTCS OJHHUM W3
HauOosiee 3HAYMMBIX B MPOrpamMMe CTaplled IIKOJbI, MOCKOJbKY, C OJHON



CTOPOHBI, OH oO0ecreurnBaeT HWHCTPYMEHTANbHYIO 0a3y g HW3Y4YeHHs] BCeX
€CTECTBEHHO-HAYYHbBIX KYpPCOB, a C JIpYyrOol CTOPOHBI, (POPMHUPYET JIOTUYECKOE U
abCTpakTHOE MBILIUICHUE Yy4yalluXcs Ha YpOBHE, HEOOXOAMMOM JJii OCBOEHUS
KypcoB HWH(OPMATHUKH, OOIECTBO3HAHUS, HCTOPHUM, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca ydalluecs OBIAJCBAIOT YHHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOMN
HayKH, KoTopasi popMyJIUpyeT CBOU JOCTHXKEHUS B MaTeMaTHU4eCKoi opme.

Kypc anredpsl 1 Hayas MaTeMaTUYECKOr0 aHalIM3a 3aKiIabIBAET OCHOBY IS
YCTEIIHOTO OBJIAJCHUS 3aKOHAMH (U3UKH, XWMHUU, OHOJIOTHUH, TOHUMAaHHS
OCHOBHBIX TEHJEHIIM OSKOHOMHKH M OOIIECTBEHHOW JKHU3HH, TO3BOJISET
OpPUEHTHPOBATHCSI B COBPEMEHHBIX LHU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIIOJIb30BAaTh MX B MOBCEAHEBHOM >XKM3HHU. B Toke Bpems oBlajecHUE
aOCTpakTHBIMM ¥ JIOTHYECKH CTPOTUMH MaTEMaTHYECKHUMH KOHCTPYKIHSIMU
pa3BUBAaeT YMEHHE HAaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTUHHOCTD
YTBEPKJICHHSI, HCTIOJB30BaTh 0000IIEHNE U KOHKPETU3AINIO0, a0CTparupoBaHue |
aHaJIOTHI0, (POPMUPYET KPEaTUBHOE M KPUTUUECKOE MblIIEHUE. B Xoae n3yuenus
anreOppl M HavaJdl MAaTeMaTHYECKOro aHaiu3a B CTaplield MIKoJe YydJalluecs
MOJy4aloT HOBBIM OMBIT PEUICHUS MPUKIAAHBIX 3a/ad, CaMOCTOATEIHHOTO
MOCTPOCHUS MATEMAaTHYECKUX MOJENIe peabHBIX CHUTYalllii U WHTEepPIpEeTaluu
MOJMyYEHHBIX  PEIICHWH, 3HAKOMATCA C TNPUMEpPaMH  MaTeMaTUYECKUX
3aKOHOMEPHOCTE B NpHUpOJIe, HAyKe U B HCKYCCTBE, C BbLIAIOIIUMUCSA
MaTeMaTUYECKUMH OTKPBITUSIMU U UX aBTOpPaMH.

Kypc ob6magaer 3HaYMTENBHBIM BOCIHUTATEIBHBIM MOTEHIIMAJIOM, KOTOPBIHA
peanu3yeTcs Kak 4depe3 y4eOHBI Marepuaj, CIOCOOCTBYIOMUN (OPMHUPOBAHUIO
HAayYyHOTO MHUPOBO33pEHUS, TaK U Yepe3 CHEHUPUKY YUEOHOH IesTeNIbHOCTH,
TpeOyromien CaMOCTOSITEJIbHOCTH, aKKypaTHOCTH, IPOJOKUTEIBHON
KOHLEHTpPAllMi BHUMaHUsI 1 OTBETCTBEHHOCTH 3a MOJIyYE€HHBIN pe3yJbTarT.

B ocnoBe wmetommkum oOyueHus anredpe M HayalaM MaTeMaTHYEeCKOTrO
aHaJIN3a JeKUT ACITeTbHOCTHBIM MPUHIIAIT 00YIECHHUS.

Crpykrypa Kypca «Anredpa 1 Hayajla MaTeEMaTHUYECKOIO aHAIN3a» BKJIIOYAET
CIIEIYIOIINE COAEPKATEIbHO-METOAUYECKUE JUHUM: «YHucna M BBIYUCICHU,
«Dyukuun  u  rpadbuku», «YpaBHeHMS U HepaBeHCTBa»,  «Hauana
MaTEeMaTHYeCKOro aHanm3a», «MHoXkecTBa U JIOTHKa». Bce OCHOBHBIC
COJIEPKATENbHO-METOANYECKUE JIMHUM HU3YyYaloTCs Ha NPOTSHKEHHH JABYX JIET
oOyuyeHusi B CTaplueil LIKOJIe, €CTECTBEHHO JAOIOJHSASA APYTr JIpyra U MOCTEIEHHO
HAChII[asiCh HOBBIMM TEMaMH U  pasaenamu. JlaHHBIE Kypc  sBiseTcs
WHTETPAaTUBHBIM, TIOCKOJBKY OOBEIUHSET B ce0e COJepKaHWe HECKOJIbKHIX
MaTEeMaTHYECKUX AUCHIUIUINH: anredpa, TPUTOHOMETPHS, MAaTeMaTUIECKUI aHaIn3,
Teopusi MHOXKeCcTB U Jp. [lo Mepe TOro kak yudamiwecss OBIaJeBalOT BcE Oolee
IIMPOKUM MaTE€MaTHYECKUM allapaToM, Y HUX MOCIEA0BATEIbHO (POPMUpPYETCS U



COBEPILEHCTBYETCS yMEHUE CTPOUTh MaTEMaTHYECKYyI0 MOJENb pealbHOU
CUTyalluu, MpPHUMEHITh 3HaHUSA, IOJy4YEHHbIE B Kypce «Anredpa u Hayaia
MaTEMaTHYECKOTIO aHaIN3ay, JUIsl PELIEHUs CaMOCTOSATENbHO CHOpPMYIHpPOBAHHON
MaTeMaTU4YeCKOM 3aJ1auM, a 3aT€M UHTEPIPETUPOBATH NOJYYECHHBIN PE3yJIbTaT.

CopepxarenbHO-MeTOaUYECKas JIMHUS «YHuciaa M BBIYMCIECHUS) 3aBEpIIACT
(bopMUpOBaHNE HABBIKOB UCIOJIb30BAaHUS AEHCTBUTEIBHBIX YHUCEN, KOTOPOE ObLIO
HAa4yaTo B OCHOBHOM miKkojie. B crapmield mkosne oco0oe BHUMaHHUE YJIENseTcs
(GbOpMUPOBAHMIO TPOYHBIX BBHIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIONINX B ceOs
WCIIONb30BaHME PAa3IMYHBIX (OpPM 3amucu JEHCTBUTENHBHOTO YHCIA, yMEHHE
pPalMOHAJIBHO BBINOJHATh JEHCTBHAS C HUMH, JeJaThb IPUKHAJKY, OLEHUBATH
pe3ynpraT. OOydyaromuecs: MNOJY4YarOT HABBIKM HPUOIMKEHHBIX BBIYMCICHUH,
BBIIIOJIHEHUSI JIEWCTBUI C YHCIaMHU, 3alHMCAaHHBIMM B CTaHAAPTHON (Qopme,
MCITOJIb30BAHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAKEHHUIA.

JIuaus «YpaBHEHUS UM HEPABEHCTBA» PEANM3YETCS Ha MPOTSHKEHUH BCETO
oOyueHuss B CTaplIed IIKOJIe, MOCKOJbKY B KaXKIOM paszzesie MNporpamMmbl
MPEyCMOTPEHO PELIEHHE COOTBETCTBYIOIIMX 3anay. OOyyaroniyecs: OBJIaI€BalOT
pa3IUYHBIMM METOJAMU pPEUIEHUS LEJbIX, PAlMOHAIBHBIX, HPPALMOHAIBHBIX,
MOKa3aTeNIbHbIX, JIOTAQpU(PMUUYECKUX U  TPUTOHOMETPUYECKUX  YpPaBHEHHIA,
HEpaBEHCTB U UX cucTeM. [loydeHHbIe yMEHUS UCIIONIB3YIOTCS ITPU UCCIIEIOBAHUN
(GyHKIUI C MOMOUIBIO MPOU3BOJHOM, pEHIEHUH NPUKIAAHBIX 337ad U 3aJad Ha
HaxXOXJE€HWE HaumOOJbIIMX W HAUMEHBIIMX 3HaueHud ¢yHkuuu. JlaHHas
coliep)KaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (opMupoBaHWE YMEHHN
BBITIONHATh pacdy€Tel Mo (opMmynaMm, MpeoOpa3oBaHUS LEJBIX, PalMOHAIBHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUM, a TaKK€ BBIPAXKCHMUI,
COJIepKalNX CTENeHu M Jjorapupmel. braromaps u3yuyeHUro anreOpanyeckoro
Marepuaja IPOUCXOJMUT  JAJbHEWIIEe  pPA3BUTHE  AITOPUTMHYECKOTO U
abCTPakTHOTO MBIIUICHUS YydYamuxcsi, (OPMUPYIOTCS HAaBBIKH JIETyKTUBHBIX
paccyxaeHuid, paboOTBl C  CHMBOJBHBIMH  (OpMaMu,  MPEICTABICHUS
3aKOHOMEPHOCTEM M 3aBHCHUMOCTEHl B BHJI€ PAaBEHCTB U HEPABEHCTB. Ajredpa
npepiaraeT 3(pQPEKTUBHbIE HHCTPYMEHTBHI JJIi pELIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenpHo-MeTOMYecKass JUHUS «DYyHKIUHM W TpaduKku» TECHO
IIEPEIUIETAETCA C IPYTUMH JIMHUSAMU Kypca, IIOCKOJIbKY B KAKOM-TO CMBICIIE 33J1aET
IIOCJIEI0OBATEIbHOCTb U3Y4YECHUS MaTrepuana. N3yuyenue CTEIIEHHO,
MOKAa3aTeIbHOM, IOTApU(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIIHMA, UX CBOWCTB
U rpaduKoB, UCTIOIB30BaHUE (DYHKUIMN IJIS PEIICHUs 3a7ad U3 JPYTHX YIeOHBIX
MIPEAMETOB U PEATBHOW XU3HH TECHO CBA3AaHO KaK ¢ MaTEMaTUYECKUM AHAIU30M,
TaK U C pelICHUEM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM Oonbliioe BHUMaHKE



yaensietcs: GOpMHUPOBAHUIO YMEHUS BBIpaKaTh (POpMyJaMu 3aBUCUMOCTU MEXKTY
pa3IMYHbIMM BEJIMYMHAMHU, HCCJIENOBAaTh MONY4YEHHbIE (DPYHKIHMH, CTPOUTH HX
rpaduku. Matepuan 3TOl coaepKaTeIbHON JTUHUM HalleJIeH Ha pa3BUTHE YMEHUMN
M HABBIKOB, IIO3BOJISIIOIIMX BBIPAXaTh 3aBUCHUMOCTH MEXIYy BEJIMYMHAMH B
pa3nuuHOi (opMe: aHATUTHYECKOH, rpaduyeckoil U cioBecHO. Ero msydenue
CHOCOOCTBYET pa3BUTHUIO AJITOPUTMUYECKOTO MBIIUIIEHUS, CIOCOOHOCTU K
0000LIEHUIO U KOHKPETU3alluH, UCTIOIb30BAHUIO AaHAJIOTUH.

CopnepxarenpHas nuHuA «Hauvana mMareMaTnyeckoro aHajindz3ay MO3BOJISIET
CYILLIECTBEHHO PAaCIIMPUTh KPYr KaK MAaTeMaTHYECKUX, TaK M MPUKIAJHBIX 3a/ad,
JOCTYMHBIX 00YYarOIIUMCS, Y KOTOPBIX MOSIBISIETCS BO3MOXKHOCTh MCCIIEAOBATh U
CTpOUTHh Tpaduku GYHKIUH, ONpeneisTb HMX HauOoNblIMEe M HAUMEHbIINE
3HAYEHHUS, BBIYUCIATH IUIOMAAU QUIyp U OOBEMBI TE, HAXOAUTh CKOPOCTH U
yCKOpeHHusl TpoleccoB. JlaHHasg conep)kareibHas JIMHHUS OTKPBIBAET HOBbBIE
BO3MOKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJENel pealbHbIX CHUTyaluH,
HAaxXOXKJCHUSI HAWIy4dlIero PEIICHHWS B INPUKIAAHBIX, B TOM YHCIE COLHUAIBHO-
SKOHOMHUYECKHUX, 3a/]a4ax. 3HAKOMCTBO C OCHOBaMHM MaTEMaTUYECKOTO aHaIM3a
CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (POPMATLHO-IOIMYECKOTO U KPEaTUBHOIO
MBIIUIEHUSA, (OPMUPOBAHUIO YMEHHMI pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHMKE W HcKycctBe. OOywaromuecs Y3HAIOT O
BBIJIAIOLIUXCSI PE3YyJIbTAaTax, IOJYYEHHBIX B XOJ€ Pa3BUTUS MATEMATHKU Kak
HAayKH, U UX aBTOPAX.

CopepxarenbHO-METOAUYECKas: TUHUSA «MHOXKECTBA U JIOTUKa» B OCHOBHOM
MOCBALIEHA  3JIEMEHTaM TEOpPHUH  MHOXKECTB. T€OpEeTUKO-MHOKECTBEHHbBIE
IIPEACTABIICHNS TPOHU3BIBAIOT BECh KypC IIKOJIBHOW MAaT€MAaTHKU M IIPEJIararor
HauOosee YHUBEPCATIbHBIN A3bIK, 0ObEIUHSAIOUINI BCE pa3/iebl MaTEMaTUKU U €€
IIPWIOKEHUM, OHM CBS3BIBAIOT PA3HbIE MAaTEMAaTHYECKUE IUCLUIUIMHBL B €IUHOE
uenoe. IloatoMy BakXHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHHUMATh TEOPETHUKO-
MHOKECTBEHHBIN SI3bIK COBPEMEHHON MaTEeMaTUKH M HCIOJIb30BAaTh €ro s
BBIPAKEHHSI CBOMX MBICIICH.

B kypce «Anrebpa m Hayajsa MaTeMaTHMYECKOIO aHAJIM3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTE€MaTHYECKOrO0 MOJCIIMPOBAHUS, KOTOpbIE IPU3BaHBI
chopMHUPOBATH HABBIKU MMOCTPOCHHS MOJICICH pealbHBIX CUTYAIlNi, NCCTIETOBAHUS
ATUX MOJEJIEH C IMOMOULIBIO almapaTra anareOpbl U MaTeMAaTHYeCKOro aHalu3a U
MHTEPIPETALNH TOJNyYECHHBIX PE3yNlbTaToB. Takue 3aJaHus BIUIETEHBI B KaXIbIN
U3 pa3/iesioB IIPOrpaMMBl, IOCKOJBKY BECh MaT€pHall Kypca IUPOKO UCHOJIb3YyETCs
JUISL pelIeHusl MPUKIaAHbIX 3a1ad. [Ipu penieHun peanbHbIX NPaKTHYECKUX 3a/1a4
ydaligecs: pa3BUBAalOT HAOIIOAATENIBbHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, HCIONB30BaTh AHAIOTHIO, 0000IIaTh M KOHKPETH3UPOBATH
npobsieMy. JlesTenbHOCTh 1O (POPMHUPOBAHHMIO HABBIKOB PELICHUS MPHUKIAIHBIX



3a7a4 OpraHu3yeTcsl B mpollecce M3YYCHHs BCEX TeM Kypca «Anredpa M Hadaia
MaTEMaTHYECKOTO aHATN3ay.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

B y‘l€6HOM IUIaHC Ha HM3Y4YCHHC KypCa aJ'II‘€6pr U Ha4dYall MaTcMaTHU4YCCKOI'O
aHanu3a Ha 0a30BOM YPOBHC OTBOAUTCA 2 yaca B HCIOCIIO B 10 xmacce u 3 yaca B

Hezenmo B 11 kmacce, Bcero 3a aBa roja oOyuenust — 170 gacos.
COAEPKXAHHUE YYEBHOI'O KYPCA

10 KJIACC

Yuciaa v BbIYUCICHUS

Panronanbupie uyncia. OOBIKHOBEHHBIE U JIECATUYHBIE NPOOH, MPOIICHTHI,
OECKOHEUHbIE  IEepUOJUYEecKHe  ApoOu.  ApupMETHUYECKHE  Olepaluu ¢
palMOHAIbHBIMU YKCIaMU, TPeo0pa30BaHUsl YHCIOBBIX BeIpakeHUM. [IpuMenenue
ApoOei U MPOIEHTOB JIJIsl PEIICHUs] MPUKIAIHBIX 33/1a4 U3 Pa3UIHBIX OTpacien
3HAHUU U PEATBHOM KU3HMU.

JlelicTBuTENbHBIE 4Yucla. PanuoHanbHble W HUPPALMOHAJIBHBIE YHCIIA.

ApudmMernueckue ornepanuu ¢ JACUCTBUTENbHBIMU yuciaamMu. [IpulmmkEHHbie

BBIUKCIICHUS, IIPABUJIA OKPYTJICHHUS, IIPUKUJIKA U OLICHKA PE3yJIbTaTa BEIYMCICHUM.

Cremenp ¢ menbiM  TokasareneM. CranmapTHas ¢dopma  3amucu
JNEUCTBUTEIBLHOTO uMcia. Mcmonb3oBaHWe MOAXOAsIIe  QopMmbl  3amucu

JEUCTBUTENBHBIX YHCEI JUISl PELICHUs ITPAKTUYECKUX 3a/1a4 U IIPEACTABICHUS
JAHHBIX.

ApudmMeruyeckuii  KOpeHb  HaTypalibHOM  cTemeHu.  JleWcTBust  C
apu(pMETUIECKUMU KOPHSIMU HATYypaJIbHOM CTETICHH.

CHHyC, KOCMHYC W TaHI€HC YUCIIOBOI'O apryMeHTa. ApKCHHYC, apKKOCHHYC,
ApPKTAHI€HC YHCIIOBOI'O apryMEHTA.

YpaBHeHUS M HEPABEHCTBA

ToxnecTBa U TOXIECTBEHHBIE TPEOOPa30BaHUSI.

[IpeoOpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKCHUU. OcHoOBHbIE
TPUTOHOMETPUUECKUE (POPMYIIBI.

YpaBHEHHE, KOpPEHb YypaBHEHHs. HepaBeHCTBO, penieHne HEPaBEHCTBA.
Merton uHTEpBaIOB.

Pemenue 1enbix u ApoOHO-pAIIMOHATIBHBIX YPABHEHU U HEPABEHCTB.

Pemenne nppanOHANIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pelienne TpUroHOMETpUYECKUX YPaBHEHUM.

[IprMeHeHne ypaBHEHH U HEPABEHCTB K PELICHUIO MAaTEMATHUYECKUX 3a/1a4
Y 3a]1a4 U3 PA3IMYHbIX 00JIacTel HAYKU U peaIbHOM KU3HHU.



DOYyHKUMHU U TPaPUKHU

OyHkius, cnocoObl 3aganHus ¢GyHkuuu. [paduk  QyHkuu. Bzaumuo
oOpaTHbIe (PYHKITUH.

ObnacTh ompeseNneHns 1 MHOKECTBO 3HaueHui (pynkuuu. Hymmn ¢yHkiumm.
[TpomexyTkH 3HAKOTIOCTOSTHCTBA. YETHBIC M HEUETHBIE (PYHKITHH.

Crenennast GyHKIMS ¢ HATypaJbHBIM U IIeJIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. ColicTBa U rpaduK KOPHS 1-OU CTEIEHHU.

Tpuronomerprudeckass OKPYKHOCTb, OIPEACIICHHE TPUTOHOMETPUUYCCKUX
(GyHKIUI YUCIOBOTO apryMEeHTa.

Hauyana maTemaTH4ecKoro aHajausa

[locnenoBaTeabHOCTH,  CIIOCOOBI 3a/1aHUs MOCJIEI0BATEILHOCTEH.
MOHOTOHHBIE TIOCTIEI0BATEIBHOCTH.

Apudmernueckas ¥ TeOMETpUIECKasl MIPOrpeccu. beckoHeuHo yObIBaromas
reoMmerpudeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMEeTpUUeCKOn
nporpeccur. dopmysa CIOXKHBIX MPOLEHTOB. Vcronb3oBaHWE MPOTPECCUU IS
pEIICHUS peaTbHbIX 3a/1a4 MPUKJIATHOTO XapaKTepa.

MHoxkecTBa U JIOTUKA

MHoO»XecTBO, onepauuu Haj MHOxecTBamu. Jluarpammel Jitnepa—BeHHa.
[IpumeHeHrne TEOPETUKO-MHOXKECTBEHHOI'O arrapaTta g OIMMCaHUA peaJbHBIX
MIPOIIECCOB U SIBJICHUH, TIPU PEIICHUH 3a/1a4 U3 IPYTUX YICOHBIX MTPEIMETOB.

Omnpenenenue, TeopeMa, CIeACTBHE, 10Ka3aTEIbCTBO.

11 KIIACC

Yucsia v BbIYUCJICHUS

HarypanbHuble u nenpie yncina. [TpuzHaku J€IMMOCTH 1ENBIX YHCENL.

Crenens ¢ palMoHaIbHBIM NOKa3aTeneM. CBOMCTBA CTEIICHH.

Jlorapudm uucna. [lecaTuunbie U HATYpaIbHBIC JTOTAPUPMBI.

YpaBHeHUA M HEPABEHCTBA

[IpeobpazoBanme BbIpaKEHUM, COAEPIKAIIMX JOTAPUDMBI.

[IpeoOpa3zoBaHne BBIPAKEHUM, COJEPKAIMIUX CTEEHH C PalMOHATbHBIM
IIOKA3aTEJEM.

[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

IToka3zaTenbHbIC YpABHEHHS U HEPABEHCTBA.

Jlorapudpmuyeckne ypaBHCHHS 1 HEPABEHCTBA.

CucTteMbl TMHENHBIX YpaBHEHUU. Perienue npuKIaiHbIX 3a1a4 ¢ HOMOILBIO
CHUCTEMBI JIMHEUHBIX YPAaBHECHUM.

CucTteMbl 1 COBOKYITHOCTH PAallMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.



[IpumeHeHne  ypaBHEHHI, CHCTEM W  HEPAaBEHCTB K  PELICHUIO
MaTEeMaTHUYECKUX 3aJad M 3aJad U3 pa3uuHbIX o0lacTell HayKu M peajbHOU
KU3HU.

DOYyHKUMHU U TPaPUKHU

Oyukuus. [lepumoguueckne  QyHkuuu. [IpoMeXyTKM  MOHOTOHHOCTH
¢ysknun. MakcumyMbl 1 MUHUMYyMbI GyHKkiuu. HauOosbliee M HanMeHblee
3HauY€HHUE (DYHKIIMHU HA IPOMEXKYTKE.

Tpuronomerpuyeckue  (QyHKIMH, HX CBOWCTBA U  TpaduKu.

[TokazarenbHast u morapumuaeckas QyHKINN, UX CBOWCTBA U TPapUKH.

Hcnonp3oBanue rpadukoB QYHKIMHA JUIsl pelICHUs] YPaBHEHUN U JIMHEWHBIX
CUCTEM.

Ucnons3oBanue rpadukoB GYHKIUN JJIs UCCIEIOBAHUS MPOLECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT IMPHU PELIEHUU 3a]ad U3 JAPYTUX Y4eOHBIX
IIPEAMETOB U PEaIbHOM KU3HHU.

Hayana MaTeMaTH4€CKOro aHaIM3a

HenpepsiBHbIE PyHKIIMNA. METO HHTEPBAJIOB J1JIsl PEILICHNS HEPABEHCTB.

[IpousBomnas  ¢yHkuuu. ['eomerpudeckuii U QU3NUECKUH  CMBICI
IIPOU3BOJHOM.

[IpousBoaHble  37MeMEHTAapHBIX  (QyHKUUMNA.  Dopmynbl  HaXOXKIEHUS
MIPOU3BOJAHON CYyMMBI, TPOU3BEIEHUS U YACTHOT'O (DYHKIIMIA.

[IpumeHeHne MpOU3BOJHON K MCCIIEOBAaHUIO (YHKIMII HA MOHOTOHHOCTb U
sKcTpeMyMbl. HaxoxxieHue HanbopIIero 1 HaMMEHbIIETro 3HaueHusl PYyHKIMHU Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOMHOM I HAXOXKACHUS HAWIY4dIlIEer0 pELICHUS B
NMPUKIIAHBIX 3aJa4yax, I ONPEACIICHUS CKOPOCTH Mpolecca, 3aJaHHOIO
dbopmyIoit unu rpadUKoM.

[lepBoobpaznas. Tabnuiia mepBOOOPa3HBIX.

Wurerpai, ero reoMmeTpudeckuii M puznueckuii cMpici. Beruncnenue
uHTerpana no gopmyne Hetorona—JleliOnuna.

IINIAHUPYEMBIE PE3YJIBTATHI

OcBocHue y‘l€6HOFO npcamMeTa «MaremaTtuka» JOJIDKHO obecneynBaTh
JOCTHKCHHC HAa YPOBHC CPCAHCTO O6IHCI‘O 06p2130BaHI/ISI CJICAYIOIINX JIMYHOCTHBIX,
MCTAIIPCAMCTHBIX U IIPECAMCETHBIX O6pa30BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE pE3yJbTaTbl OCBOCHHS IPOTrpaMMbl y4e€OHOro IpeaMeTa
«MaremaTnka» XapakTepU3yIOTC:
I'pasktaHCcKOE BOCIIUTAHHUE:



c(hOpMUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMU 00YYaIOMIEroCs KaK aKTHBHOTO
U OTBETCTBEHHOTO 4J€Ha pPOCCHMCKOro OOIIeCTBa, MPEACTABICHUEM O
MaTEeMaTHYECKUX OCHOBaX (PYHKIIMOHHPOBAHUS DPA3NUYHBIX CTPYKTYp, SBICHUH,
OpoLEeAyp TpaXIaHCKOTO oOmiecTBa (BBIOOPBI, OMPOCHI W Tp.), YMEHHEM
B3aMMOJICIICTBOBATh C COIMAJBHBIMH HWHCTUTYTAMH B COOTBETCTBUU C UX
(GYHKIUSMU U Ha3HAYEHUEM.

[laTproTHueckoe BOCIIUTaHHE:

c(hOPMHPOBAHHOCTHIO POCCHICKON TPaXTAHCKON HICHTHYHOCTH, YBaKCHHUS
K MPOIIJIOMY U HACTOAIIEMY POCCHICKOW MaTeMaTUKH, IEHHOCTHBIM OTHOIICHUEM
K JIOCTH)KEHUSM POCCHUMCKMX MaTeMaTUKOB U POCCUHWCKONW MaTeMaTH4eCKOou
IIKOJIbI, K MCIIOJIb30BAHUIO 3TUX JOCTI)KEHUH B JIPYrMX HayKax, TEXHOJIOTHSIX,
chepax SJKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOT'O BOCITUTAHMUSI:

OCO3HaHUEM JTYXOBHBIX LEHHOCTEN POCCUICKOTO Hapoza;
c(OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, JSTUYECKOIO  IOBEJICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKCHUN HAYKU U JEATEIbHOCTHIO
y4€HOTO0; OCO3HAHUEM JIMYHOTO BKJIaa B TIOCTPOCHUE YCTOMUNBOTO OYAyIIETO.

DCTeTHYECKOe BOCIIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHpPY, BKIIOUas 3CTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj7ad4, peleHnH, paccyXIeHNN;
BOCIPUUMYHMBOCTHIO K MATEMaTUUECKUM aCIIEKTaM pa3IN4HbIX BUIOB HCKYCCTBA.

®du3nvecKoe BOCIIUTAHUE!

c(OpPMUPOBAHHOCTHIO yMEHHSI TMPUMEHATH MaTeMaTHUYeCKHe 3HaHHUS B
HMHTEpecax 370poBOro u 6€30macHoro oopasa >KU3Hu, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 30pPOBbIO (310pOBOE MUTAHUE, COATTAHCUPOBAHHBIM PEKUM 3aHATUH U

OTJIbIXa, perynsipHas busnueckas aKTUBHOCTD); (bu3nIecKoro
COBEPIICHCTBOBAHUS, npu 3aHSATHUSIX CIIOPTUBHO-03/I0POBUTEIHHOM
JESTENbHOCTBIO.

TpynoBoe BoCIIUTaHUE:

TOTOBHOCTBIO K TPYyAy, OCO3HAHHWEM IIEHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasnuyHbIM  chepaM  TPOPECCHOHAIBHOW  ACATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOM U €€ MPWIOKECHUSIMU, YMEHHEM COBEPIIATh OCO3HAHHBIM BHIOOP
Oynymeld mnpodeccur U peaqu30BbIBATH COOCTBEHHBIC KU3HECHHbBIC IIJIAHBI;
TOTOBHOCTBIO W  CHOCOOHOCTBIO K  MaTeMaTUYecKOMy OOpa3oBaHUIO U
caM0OOpa30BaHUIO Ha TPOTSHKEHWHW BCEH JKU3HH; TOTOBHOCTBIO K AKTHUBHOMY
Y4acTHUIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTeMaTUYECKOM HAMPaBICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO HKOJOTHYECKON KYJIbTYypbl, MMOHUMAHUEM BIUSHUS
COIMATTbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOAHOU M COLMATBHOMN



Cpelbl, OCO3HAaHMEM TJOOATBHOIO XapakTepa HSKOJIOTMYECKUX MpoOseMm;
OpUEHTAlMEll Ha MPUMEHEHUWE MAaTeMaTUYECKHX 3HAHUW JUIs PEIICHUS 3a/1ad B
0o0JIaCTH  OKpY)Karolel Cpeapl, IUJIAaHUPOBAHMS TIOCTYIKOB U OLIEHKH HX
BO3MOYKHBIX MTOCJIEJICTBUM JJIs1 OKPYKaIOLIEN CPEIbI.

[{eHHOCTH HAYYHOT'O ITO3HAHMS:

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAykKh ¥  OOIIECTBEHHOW TMpPAaKTUK{, MOHHUMAaHHEM
MaTeMaTUYeCKOW HayKH Kak c(epbl 4YeJOBEYECKON MAESATENbHOCTH, STaloOB €€
pa3BUTHS M 3HAYUMOCTH [Jisi Pa3BUTHs LUBUIM3ALHUU;, OBIAJECHUEM SI3BIKOM
MaTeMaTUKU U MAaTeMaTUYECKOW KyJIbTypOW KakK CpEICTBOM MO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBIISITh IPOEKTHYIO M HCCIEHOBATEIBCKYHO JAESITEIBHOCTD
WHJIUBUAYAJILHO U B TPYMIIE.

METANIPEAMETHBIE PE3YJIBTATHBI

MeranpenMeTHbIe Pe3yabTaThl OCBOCHHS IIpOrpaMMbl y4eOHOI'O IpeaMera
«MareMaTHKa XapaKTEPUIYIOTCS OBJIAJCHUEM YHUBEPCATbHBIMH
NO3HABAMEbHBIMU ~ OCUCMBUAMY,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
oelicmeusiMu, YHUBEPCAIbHbIMU PecYIAMUSHbIMU OelUCNEUIMUL.

1)  Vuusepcanvnvie  no3maeamenvmvle  Oeticmsusi,  0becneuu8aOm
Gopmuposanue 6a308blX KOSHUMUBHBIX NpOYeccos obydarowuxcs (oceoeHue
Memo008  NO3HAHUSL  OKpYHCanowe2o  Mupa,  NpuMeHeHue  JI02UYeCKUX,
UCCIe008aMeENbCKUX Onepayull, ymeHutl pabomams ¢ ungopmayueti).

bazoBblie 1Oornueckue JEUCTBUSA:

o BBISBJISITh U XapaKTEPHU30BATh CYIIECTBCHHBIC TIPU3HAKH MAaTEMAaTHUYCCKUX
O0OBEKTOB, TOHATHH, OTHOIICHHH MEXIy IOHSATUIMH; (POpMYIUpPOBATH
OTpENICNICHUs]  MOHATUH; yCTaHABIMBATh CYIIECTBEHHBIM  IPU3HAK
KJaccupuUKaluy, OCHOBAaHMUS i OOOOIICHWS W CpPaBHEHUS, KPUTEPHUH
MIPOBOIMMOTO aHAJTN3A;

¢ BOCIpPUHUMATH, (opMymIHpOBaTH W  MPEoOpPa30OBHIBATH  CYXKICHUS:
yTBEPAUTEIbHBIE M OTpHUIIATEIIbHBIC, CAWHUYHBIC, YaCTHBIC W OOIIUE;
YCIIOBHBIE;

o BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3U U
nmpoTtuBopedrss B (aKkTaxX, JAHHBIX, HAONIOACHUSAX W YTBEPKIACHUSIX,
npeaiaraTh KpUTEPHUH 71 BBISBIICHUS 3aKOHOMEPHOCTEH HIPOTUBOPEUNI;

o JICNIaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
MHJIYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIFOUCHUH 110 aHAJIOTHH,

o TPOBOJWTH CaMOCTOSTEIIHEHO JI0Ka3aTeIbCTBA MaTeMaTHICCKHIX
YTBEPKICHUHA (MIPSMBIE M OT IMIPOTUBHOTO), BRICTPANBATh apTyMEHTAIINIO,



MIPUBOANTH TPUMEPHI M KOHTPIPUMEPHI, 0OOCHOBBIBATH COOCTBECHHBIE
CY>KJICHUS U BBIBOJIBL;

BBIOMpATh CMOCO0 perieHus: yueOHOM 3amayu (CpaBHHMBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBIOMpaTh HaMOOJEe TMOAXOIANIMN ¢ y4ETOM
CaMOCTOSTEIILHO BBIICIICHHBIX KPUTEPHUEB).

bazoBbie HCCICA0BATCIILCKHC I[CﬁCTBHSII

MCII0JIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUI MHCTPYMEHT IO3HAHMUS,
dbopMynpoBaTh BOMPOCH], (UKCHUPYIOIIUE MPOTUBOPEUUE, MPOOIEMY,
yCTaHaBIMBAaThb HCKOMOE€ W  JaHHOE, (QOpMUpOBaTh  THIOTE3Y,
apryMEeHTHPOBATH CBOKO MO3UIINIO, MHEHUE;

IPOBOJUTH CaMOCTOSITENIbHO CIUTaHUPOBAHHBIH HKCIIEPUMEHT,
UCCIIEOBAHNE TII0 YCTAaHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOIro
0o0BbEKTa, SBJICHMS, MPOLECCA, BBISBICHUIO 3aBHCUMOCTEH MEXIy
00BEKTaMHU, SBJICHUSMU, IPOIIECCAMU;

CaMOCTOSITENILHO (hOPMYIMPOBaTh 00OOIIEHNS U BBIBOABI 110 pe3yibTaTaM
IIPOBEJEHHOTO HAONIONEHHUS, UCCIENOBAHMs, OLEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHI;

IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHUE MPOIECCA, a TaKXKE BBIIBUIATH
IPEIOJIOKEHUS O €0 PaA3BUTUU B HOBBIX YCIIOBUSIX.

PaGota ¢ undopmariueii:

BBISBIIATH NeumuTel WHPOpMAIUU, JAHHBIX, HEOOXOAUMBIX JJII OTBETA
Ha BOIIPOC U JJIS PELICHUS 3a]1a4u;

BBIOMpAaTh ~ WHGOpPMAIIMI0O U3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaAJIM3UPOBaTh, CUCTEMATH3UPOBATh U HMHTEPIPETUPOBATH WH(OPMAIIHIO
pa3IUYHBIX BUIOB U (POPM IIPEICTABIICHNUS,

CTPYKTYpPUPOBaTh UHPOPMAILIUIO, MPEJCTABIATh €€ B pa3IMUHbIX (popMmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HaJIEKHOCTD uH(popmanuu 1o CaMOCTOSITEIILHO
c(hOopMyIMPOBAHHBIM KPUTEPHSIM.

2)  VHuueepcanvhvie KOMMYHUKGmueHble Oelicmeus, o0becnedusarom

CHOPMUPOBAHHOCTNL COYUATBHBIX HABLIKOE 00YUAIOUSUXCSL.
OO0urenue:

BOCIIPUHUMATh ©  (POPMYJIHpPOBATH CYXIAEHUS B COOTBETCTBUM C
YCIOBUSIMU U LETISIMHU OOILIEHUS; ICHO, TOUHO, IPaMOTHO BbIpa)kaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M MUCBMEHHBIX TEKCTAX, /1aBaTh IOSCHEHHS II0
XOJly pelIeHus 3a/1a4yi, KOMMEHTUPOBAThH MMOTYUYEHHBIN pe3yibTarT;

B X07ie 00CY’KJI€HHS 3a/1aBaTh BOIIPOCHI MO CYILECTBY 00CYKIaeMOil TEMBI,
po0JIeMbl, penraeMoi 3a/1auM, BbICKa3bIBaTh UJI€U, HALICJIEHHbIE Ha TIOUCK
pELICHUS; COMOCTABIATh CBOU CYXJIECHMS C CYXIACHUSAMU IPYIUX



YYaCTHUKOB JHAliora, OOHApYXUBaTh Pa3IMYMe U CXOJCTBO TMO3UIIUH; B
KOPpPEKTHOH (popme popMynrpoBaTh pa3HOTIACHs, CBOU BO3PAKEHUS;
IOPEICTaBIATh  pEe3ydbTaThl  pEUIeHMs]  3aJayd,  JKCIEPUMEHTa,
WCCIIEIOBaHMs,  TMPOEKTa;  CaMOCTOSTENbHO  BBIOMpaTh  (popmar
BBICTYIUICHHS C YIETOM 3a71a4 IPE3CHTAIMN U OCOOEHHOCTEN ay TUTOPHUH.

CoTpyIHUYECTBO:

3)

NOHMMAThb W  HCIOJb30BaTh  NPEUMYINECTBA  KOMAaHIHOM u
WHANBHUAYyaIbHON paOOTHI MPY PEIICHUH YUeOHBIX 3a/1a4; TPUHUMATH 11EJTb
COBMECTHON JESITENbHOCTH, IJIAHUPOBATh OPTaHHU3AIUI0 COBMECTHOU
paboThl, pacrpenensTh BUAbl paboT, JOroBapuBaThCs, 00CYK1aTh IPOLECC
U pe3ynbTar paboTsl; 00001aTh MHEHHS HECKOJIBKUX JIFOCH;
y4acTBOBaTh B IPYIIOBKIX hopMax paboTsI (00CYKAeHHs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UHBIE); BBINOJHITH CBOIO 4YacTb pabOThl U
KOOpJAMHUPOBaTh CBOM JIEUCTBUS C JPYTMMH YJI€HAMH KOMaH/bL;
OLICHHMBATh Ka4ye€CTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
chOopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Vuusepcanvuvie  pecynamuenvie  Oeticmeus, obecneuusaiom

gbopMupoeaHue CMbBICIIOBbIX YCMAHOB0OK U IHCUZHEHHBIX HABLIKOB JIUYHOCMU.
CaMoopr AHU3allusid.

COCTaBJIATH IIJIaH, aJITOPUTM PCIICHUS 3a/la4H, BBI6I/IpaTB crnoco0 pemcHus C

y4€TOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apIryMEHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C y4ETOM HOBOM MHPOPMAIIUH.
CamMOKOHTPOJIB:

BJIQ/JICTh HAaBBIKAMH [O3HABATENBbHON pedIeKCMH KaK  OCO3HAHHS
COBEpLIAEMBIX JEUCTBUU M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQJ€Th CHOCOOAMM  CaMONPOBEPKH, CaMOKOHTpOJIL IIpolecca M
pe3yJbTara peleHnsl MaTEMAaTHIECKOM 3a/1auu;

MPEABUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHKHYTb IpPH PEIICHUU
3a1a4d, BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
0OCTOSITENBCTB, JAaHHBIX, HAWJCHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;
OLICHHMBAaTh COOTBETCTBHE pe3yibTaTa LEIU U YCIOBUSAM, OOBACHATH
IIPUYUHBl JTOCTHKECHUS WIM HENOCTHKECHHUS PE3YJIbTAaTOB AEATEIBHOCTH,
HAXOJUTh OIIMOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATHBI

OcBoeHne yueOHOro Kypca «Anredpa v Havajla MAaTEMaTUYECKOTO aHATU3a
Ha YpPOBHE CpPEIHEro OOIIero oOpa3oBaHUsSI JOJDKHO 00ECIeUrBaTh JTOCTUKEHUE
CJIEIYIOUIUX MPEMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB:



10 KVIACC

YucJia 1 BbIYUCTCHUSA

OnepupoBaTh MOHATHSAMH: PALMOHAIBHOE W JEHCTBUTEIBHOE YMHCIIO,
OOBIKHOBEHHAS U IECATUYHAs IPOOb, IPOLICHTHI.

Bremonusate  apudmernyeckue — omepand € pPAlMOHANBHBIMH U
JNENCTBUTENBHBIMU YU CIIAMMU.

BoinonusaTe npuOaMKEHHBIE BBIYUCIICHUS, UCIIOB3YS MpaBUila OKPYTJICHHUS,
JenaTh IPUKUIKY U OLIEHKY pe3yJibTaTa BEIYMCIICHUN.

OneprpoBaTh MOHATHSAMHU: CTENEHb C LEIbIM IMOKAa3aTeNeM; CTaHIapTHas
dopMa 3ammcu JEHCTBUTENBHOTO YHCIA, KOPEHb HATypalbHOW CTEICHH,
MCIIONb30BATh MOAXOIAILYI0 (POPMY 3aMUCH JEHCTBUTEIBHBIX YUCEN TS PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IIPEACTABICHUs TaHHBIX.

OnepupoBath MOHATHUAMU: CUHYC, KOCUHYC M TaHT€HC IPOU3BOJIBHOIO YIJIA;
MCITIOJIB30BAaTh 3aMUCh IPOU3BOJIBHOTO YIJIa Yepe3 0OpaTHhIE TPUTOHOMETPUYECKUE
GbyHKIUH.

YpaBHeHUS M HEPABEHCTBA

OneprpoBaTh NOHATHSIMU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UPPALMOHANIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHE;

BoinonHaTe npeoOpa3oBaHMsi TPUTOHOMETPUUYECKUX BBIPAKEHUN W peniathb
TPUTOHOMETPUYECKHUE YPABHEHUS.

BoInonHATh MpeoOpa3oBaHUs LENbIX, PAlMOHAIBHBIX W UPPalUOHATBHBIX
BBIDQKEHWW W  pellaTb OCHOBHBIE THUIIBI  LENbIX, PAOHMOHAIBHBIX W
MppalyoOHalIbHbIX YPABHEHUN U HEPABEHCTB.

IIprMeHATh ypaBHEHUS U HEPABEHCTBA I PEILICHUA MAaTEMAaTUUECKUX 3a1a4
¥ 337124 U3 PA3IUYHBIX 00JacTel HAYKH U PEaTbHOM KU3HU.

MopenupoBaTb peajibHbIE CHUTyallMd Ha S3bIKE aureOpbl, COCTABISTH
BBIPAXXCHUs, YPAaBHEHMs, HEPABEHCTBA II0 YCIOBHUIO 3aJadd, HCCIENOBAThH
MOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM ammapara ajreOpsl.

DyHKUNH U TPpaPuKu

OmnepupoBaTh MOHATHAMH: (PYHKIMS, CIIOCOOBI 3aaHusl (QyHKIUHU, 00JIaCTh
ONpeAENeHUs] U MHOXXECTBO 3HaueHUM (yHKuuH, Tpaduk (QyHKUUH, B3aUMHO
oOpaTHbIe (PYHKIIHH.

OnepupoBaTh MNOHATHSAMHU: YETHOCTb M HEYETHOCTh (YHKUHUH, HYJIH
(GyHKIUH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBath rpaguky GYHKIUHN 11 pellIeHUs] ypaBHEHUI.

Crpouts 1 unTaTh TpaduKu TUHEWHON (QYHKIMHU, KBaAPATHUYHON (YHKIUH,
CTETICHHOHN (PYHKIIMHU C IIeJIBIM ITOKa3aTeIIeM.



Hcnonp3oBaTe Tpaduku (QYHKIUN UIsI  WCCIICIOBAHUS TPOIECCOB U
3aBUCUMOCTEH MpHU PEIICHUH 3a/lay U3 JPYTUX y4eOHBIX MPEIMETOB M pealbHOU
KU3HU; BBIpAXXaTh (POPMyJIaMH 3aBUCUMOCTH MEXKITY BETUUMHAMH.

Hayajia maTeMaTH4eCKOro aHaJIu3a

OnepupoBaTh MOHSATUSMU: [OCJIENOBATEIBLHOCTh, apudMeThyeckas Hu
reOMETPUUIECKAs] TPOTPECCUMU.

OnepupoBaTh MOHATUSMH: OECKOHEUHO YOBIBAIOIIAsl T€OMETpUYECKas
nporpeccusi, cymma 0eCKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKON MTPOrPECCHH.

3amaBaTh MOCIEI0BATEILHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcnonb30BaTh CBOMCTBA ITOCIEI0BATEIBHOCTEN U MIPOIPECCUN IS PEILIEHUS
peaNIbHBIX 3a7a4 IIPUKIAJHOIO XapaKTepa.

MHoxecTBa U JIOTUKA

OnepupoBaTh MOHITUAMU: MHOKECTBO, OTIEPALIMM HAJ MHOKECTBAMH.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar Uil OIKUCAHUs
peaNbHBIX TPOLIECCOB U SABJIICHWM, MPU PEIICHUH 3a7a4 U3 JAPYTUX Y4eOHBIX
MPEIMETOB.

OnepupoBaTh  MOHSITUAMMU: OIIpENIECIICHHUE, TeopeMa, CIEACTBUE,
JI0KA3aTeNbCTBO.

11 KIIACC

YucJia 1 BbIYUCTCHUS

OnepupoBaTh MOHATHUAMM: HATypaldbHOE, LEJIOE€ YHCIO; HCIOJIb30BATh
IIPU3HAKU JEJIMMOCTH LIENBIX YUCEI, PA3JI0KEHUE YMCIa HA MPOCThIE MHOYKUTEIIN
JUIS pELLICHM 3a/1a4.

OrneprpoBaTh NOHATHEM: CTENEHD C PALTMOHAIBHBIM ITIOKA3aTEIIEM.

OmnepupoBaTh NOHATUAMHU: JOrapudM 4Yucia, ACCITUYHBIE M HaTypajlbHbIC
norapuMsl.

YpaBHeHUs U HEPABEHCTBA

[IpumeHsATh CBOMCTBa CTENEHW I [peoOpa3OBaHMS  BBIPAKECHUM;
OIEPUPOBATh NOHATUAMM: IIOKA3aTEIBHOE YPAaBHEHHE M HEPABEHCTBO; pelIaTh
OCHOBHBIE THUIIbI [I0OKA3aTEIIbHBIX YPAaBHEHUN U HEPABEHCTB.

BommonusaTe npeoOpa3oBaHUs BBIPAXKEHUM, COAEpPXAIIUX JIOTapU(PMBL;
OTIEPUPOBATH TOHATUAMHU: JIOTAPU(PMHUUECKOE ypaBHEHNE W HEPABEHCTBO; PEIIaTh
OCHOBHBIE TUIIBI JJOrapu(pMUUECKUX YPAaBHEHUI 1 HEPABEHCTB.

Haxomute pelieHus NOpOCTEUIIMX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh MOHATHSAMH: CUCTEMA JIMHEHHBIX YPaBHEHHW M €€ pEIICHHUE;
HCIIOJIb30BaTh CUCTEMY JIMHENHBIX YPAaBHEHUN I PEUICHUS TPAKTUYECKUX 3a1a4.

Haxoautp pelreHus NpoCTEHIINX CUCTEM U COBOKYITHOCTEW palMOHaIbHBIX
YPaBHEHHUU U HEPABEHCTB.



MopenupoBaTh peajibHbIE CHUTYyallMd Ha S3bIKE aireOpbl, COCTABISTH
BBIPAXXCHUs, YPaBHEHUs, HEPABEHCTBA U CHUCTEMbl II0 YCIOBHUIO 3aJ1a4H,
MCCJIEIOBATh IOCTPOEHHBIE MOJIENIN C UCITIOJIb30BAHUEM alllapara ajireopsl.

DOYyHKUMHU U TPaPUKHU

OnepupoBaTh NOHATUAMM:  MEpHOAUYECKass  (QYHKUUSA, MPOMEXKYTKH
MOHOTOHHOCTH ()YHKLHH, TOYKM OJKCTpeMyMa (YHKIHUM, HauOosblee U
HauMEHbIllee 3HAYCHHS (QYHKIUU Ha TPOMEKYTKE; HCIONb30BaTh UX MAJA
uccienoBaHus PyHKIINU, 3aJaHHON TpadUKOM.

OmnepupoBaTh MOHATHAMH: TpapUKH MOKA3aTEIbHOU, JIOTapUPMUUIECKOU U
TPUTOHOMETPUUECKUX (PYHKIUH; N300paxaTb UX HA KOOPAWHATHOM IIOCKOCTU U
UCIIOJIb30BaTh I PELICHNs] YPAaBHEHUN U HEPABEHCTB.

N300paxath HA KOOPAUHATHOM MIOCKOCTU T'paUKK JTUHEHHBIX YpaBHEHUN
Y UCTIOJIb30BaTh UX JJIS PEUIEHUS CUCTEMBI JINHEUHBIX YPABHECHHUI.

Hcnonp3oBath rpaduku (QyHKUMHA Ui HCCIENOBAaHUS IPOLECCOB U
3aBHCUMOCTEH U3 IPYruX yYEOHBIX JUCIUILINH.

HayaJjia MaTeMaTH4YeCKOIro aHaJIu3a

OmnepupoBaTh MOHATUSAMU: HEMpPephIBHAS (YHKIUS; TPOU3BOIHAS (DYHKIIUY;
MCIOJIb30BaTh T€OMETPUUECKUN U (PU3UUECKUI CMBICI POU3BOAHOM AJIsl PEIICHUS
3a/1a4.

HaxonuTh mpou3BOHBIE JIEMEHTAPHBIX (PYHKIWMN, BBIYUCISATH IPOU3BOIHbBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKITHIA.

Hcnonp30BaTh MPOU3BOJHYIO AJISl UCCIEN0BaHUS (PYHKIIMM HA MOHOTOHHOCTD
U OKCTPEMYMBI, IPUMEHSTH PE3YJIbTAThl UCCIETOBAHMS K TIOCTPOCHUIO IPa(PUKOB.

Hcnonp30BaTh NPOM3BOAHYIO I HAXOXKIACHWS HAWIYYIIEro PEUICHUS B
MIPUKJIA/IHBIX, B TOM YHCJIE COLMAIBHO-O)KOHOMHUYECKHUX, 3a1a4ax.

OnepupoBaTh MOHATUSMHU: [E€pPBOOOpa3Hass M  MHTErpaj; IOHMMATH
reOMeTpUYECKUN U PU3NUECKUI CMBICI MHTETpaIa.

Haxoauts nepBooOpa3Hble 3J€MEHTAPHBIX (DYHKUUHN; BBIYUCIATH MHTETpall
no opmyne Herotrona—JleitOamua.

Pemwrare nmpukiagHele 3a7a4d, B TOM YHUCJE COLMAIBHO-D)KOHOMHYECKOTO H
(bu3NYECKOro XapakTepa, CpeACcTBaMH MaTeMaTHUYECKOI0 aHAIIN3A.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
KoHTpoabHbI IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
e padoThl padoTbI pecypesI
MHoOXecTBa pallMOHAIBHBIX U httos://educont.ru/
1 NeHCTBUTENILHBIX Yhcel. ParimoHaabHbIe 14 1 1 htth: / /:kuzfrilnﬁ;nk o/
YPaBHEHUS ¥ HEPABEHCTBA ' ' '
) Oyukuuu U rpaduku. CTeneHp ¢ LeabM 6 0 0 https://educont.ru/
[10Ka3aTeyieM https:/www.imumk.ru/
3 Apudmerndeckuil KOpeHb N—O1 CTETICHU. 13 1 3 https://educont.ru/
HppaunoHabHble ypaBHEHUS U HEPABEHCTBA https://www.imumk.ru/
DopmyJibl
pMY https://educont.ru/
4 TPUTOHOMETPUHU. T pUroHOMETpUYECKUE 22 1 2 https-//www.imumk.ru/
ypaBHEHUS ' ' '
https://educont.ru/
5 [TocnenoBaTenbHOCTH U TPOTPECCUU 5 0 0 httpz / /:V\}vlz\??mz;k o/
ps: . )
6 [ToBTOpEeHME, 0000IIICHHE, CUCTEMATH3AIIHS 3 1 0 https://educont.ru/
3HAHUHA https://www.imumk.ru/
7 0 0 0
OBILIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 4 6
11 KIIACC
Ne HaumeHoBaHMe pa3ies10B U TeM KosmyecTBo yacos DJIEeKTPOHHbBIE
n/n NporpaMMel Bcero KoHTpoabHbI MpakTtuueckne | (UMPpoBLIe)
e padoThI padoThI oOpa3oBaTe/ibHbIE
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pecypchl

CreneHsb ¢ palMOHAIBHBIM [T0KA3aTEIEM.
[lokazarenbHas ¢pynkuus. [lokazarenbHbie 12 1 1
YpaBHEHMsI U HEPaBEHCTBA

https://educont.ru/
https://www.imumk.ru/

Jlorapudmuueckas GyHKIHSA.
Jlorapugmuueckue ypaBHEHUS U 12 0 1
HEpaBEHCTBA

https://educont.ru/
https://www.imumk.ru/

Tpuronomerpuueckue GYHKIIUA U UX
P p by https://educont.ru/

rpaduku. TpUroHoMeTpruIecKre 9 1 2 httns:// ik ru/
HEpaBEHCTBA
. https://educont.ru/
[IpousBoanas. [IpumeHeHune nporu3BOIHON 24 1 3 https://www. imumk.ru/
" 9 0 1 https://educont.ru/
HTErpajl U €ro NpUMEHEHHUs hitps.// mumk i/
C N 12 1 1 https://educont.ru/
HCTCMBL ypaBHCHHH https://www.imumk.ru/
o 6 0 1 https://educont.ru/
aTypajbHbIE U LEJIbIC YHCIIa httns.// mumk ru/
[ToBTOpEHME, 0000IICHHE, CHCTEMATHU3AIIH 13 ) 1 https://educont.ru/
3HAHUU https://www.imumk.ru/
OBIIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 102 6 11
IMOYPOYHOE IIVIAHUPOBAHHUE
10 KIIACC
Ne Tema ypoka KosunyecTBo yacos Hara DJIeKTPOHHbIE
n/n Bcero Kontposabubie | IlpakTnyeckue | H3y4CHUHA uugposbie
padoTsbI padoThI o0pa3oBaTe/bHbIC
pecypchl
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MHOXecTBO, oTepaiuy Hajl
MHOXecTBaMH. [lrarpaMmsl
Diinepa—Benna

https://educont.ru/

https://www.imumk.ru/

Pammonanpusie ynciia. OOBIKHOBEHHBIE U
JECSITHYHBIC TPOOH, TTPOLICHTHI,
OCCKOHEYHBIC TIEPUOIUYECKHUE TPOOH

https://educont.ru/

https://www.imumk.ru/

Apudmernieckne onepanuu ¢
palMOHAILHBIMH YHCIIAMH,
peoOpa30BaHUS YHCIIOBBIX BBIPAKECHUI

https://educont.ru/

https://www.imumk.ru/

[Tpumenenue apobeli U TPOLEHTOB IS
pelieHust MPUKIAIHBIX 3a/1a4 U3
pa3IMYHbIX OTpaciiel 3HaHUN U peanbHON
KU3ZHU

https://educont.ru/
https://www.imumk.ru/

[Tpumenenne npoOei U MPOLEHTOB IS
pelIeHns IPUKIAIHBIX 3a7a4 U3
Pa3IMYHBIX OTpaciiell 3HaHUU U pealbHON
KU3HU

https://educont.ru/

https://www.imumk.ru/

JencTBuTenbHbIC ynciia. PalinoHaibHbIe
Y MppalyOHaJIbHbIC YUCTIa

https://educont.ru/

https://www.imumk.ru/

ApubdmeTrnieckre oneparuu c
JNeHCTBUTENBHBIMU YHCIIAMHU

https://educont.ru/
https://www.imumk.ru/

[TpuOnmxEHHbBIE BEIYUCICHUS, IPaBUIA
OKPYTJICHUS, MPUKUIKA U OLICHKA
pe3ynbTaTa BRIYUCICHUN

https://educont.ru/

https://www.imumk.ru/

TO)KZ[GCTBa U TOXIACCTBCHHBIC

https://educont.ru/

https://www.imumk.ru/
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npeoOpa3oBaHMs

https://educont.ru/

10 VpaBHeHUE, KOPESHb YPABHCHUS X
p p yp https://www.imumk.ru/
1 I https://educont.ru/
€paBEHCTBO, PEIIEHUE HEPABEHCTBA .
P -P p https:/www.imumk.ru/
12 M https://educont.ru/
€TO0J1 UHTEPBAJIOB .
a p https://www.imumk.ru/
13 Pemenue uensix u qpoOHO- https://educont.ru/
palMOHAIbHBIX YPABHEHUI U HEPABEHCTB https://www.imumk.ru/
KonTponbHas pabota mo teme
14 "MHOX€eCTBa palluOHAJIbHBIX U https://educont.ru/
JEACTBUTENBHBIX yncell. PanmonanbHble https://www.imumk.ru/
ypaBHEHUS U HEPABEHCTB"
15 @yHKIWMS, CIIOCOOBI 3a1aHUS (QYHKITHH. https://educont.ru/
B3anmuo obpartnbie GyHKIMA https:/www.imumk.ru/
I'paduk dpynkiuu. O6macTe onpeneacHus
16 ¥ MHOXKECTBO 3HaueHu# QyHkuu. Hymn https://educont.ru/
¢bynkuuu. [IpoMexxyTKu https:/www.imumk.ru/
3HaKOIOCTOSIHCTBA
17 s . b https://educont.ru/
€THbIC U HEYETHBIEC (PYHKLIMU .
YHE https://www.imumk.ru/
18 CreneHb ¢ 11eJIbIM TTOKA3aTEIEM. https://educont.ru/



https://educont.ru/
https://www.imumk.ru/
https://educont.ru/
https://www.imumk.ru/
https://educont.ru/
https://www.imumk.ru/
https://educont.ru/
https://www.imumk.ru/
https://educont.ru/
https://www.imumk.ru/
https://educont.ru/
https://www.imumk.ru/
https://educont.ru/
https://www.imumk.ru/
https://educont.ru/
https://www.imumk.ru/
https://educont.ru/

CrannmaptHas ¢popma 3armucu
JNIEUCTBUTEILHOIO YHCIIa

https://www.imumk.ru/

Hcnonp3oBanue noaxoasmiei popmer
3amycy JIeHCTBUTEIBHBIX YHCEN IS

https://educont.ru/

19 .
peleHus TPaKTUYECKUX 3a1a4 U https://www.imumk.ru/
MpEeACTaBICHUS JAHHBIX
CrenenHas pyHKIHS C HATYpATBHBIM H

.. . https://educont.ru/
20 LebIM noka3aresneM. E€ cBoiicTBa u .
https://www.imumk.ru/
rpadux

71 ApubmMeTnieckuii KopeHb HaTypalbHON https://educont.ru/
CTEICHU https://www.imumk.ru/

2 Apudmerndeckuil KOpeHb HATYPaTbHOM https://educont.ru/
CTEIICHU https://www.imumk.ru/

3 CBoiicTBa apu(METHICCKOTO KOPHS https://educont.ru/
HaTypaJIbHOU CTEIIEHU https://www.imumk.ru/

4 CaoiicTBa apu(pMETHUECKOTO KOPHS https://educont.ru/
HaTypaJlbHOU CTENEHU https:/www.imumk.ru/

)5 CaoiicTBa apu(pMETHUECKOTO KOPHS https://educont.ru/
HaTypaJIbHOU CTENIEHU https:/www.imumk.ru/

26 JleiicTBus ¢ apupMETHUECKUMU KOPHIMHU https://educont.ru/
Nn—oil CTENeHu https://www.imumk.ru/

. https://educont.ru/

27 JleiicTBusl ¢ apu(METUICCKIMH KOPHIMHU

https://www.imumk.ru/
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N—OU cTeneHU

JleticTBus ¢ apupMEeTHIECKUMU KOPHIMHU

https://educont.ru/

28 .
N—OM CTENEeHU https://www.imumk.ru/
9 JleiicTBus ¢ apupMETHUECKUMU KOPHIMHU https://educont.ru/
N—OM CTENEeHU https://www.imumk.ru/
30 JleiicTBusl ¢ apupMETHUECKUMU KOPHIMHU https://educont.ru/
Nn—o0il CTENeHn https://www.imumk.ru/
31 Pemenne nppanvoHanbHbIX YPABHEHUN U https://educont.ru/
HEPABEHCTB https://www.imumk.ru/
39 Pemenne nppanvoHanbHbIX YPABHEHUN U https://educont.ru/
HEPABEHCTB https://www.imumk.ru/
33 Peienre nppanioHanbHbIX YpaBHEHUN U https://educont.ru/
HEPABEHCTB https://www.imumk.ru/
34 Pelenre nppanioHanbHbIX YpaBHEHUN U https://educont.ru/
HEPABEHCTB https://www.imumk.ru/
35 Penrenre nppauioHanbHbIX YpaBHEHUN U https://educont.ru/
HEPABEHCTB https://www.imumk.ru/
N . https://educont.ru/
36 CaoiicTBa 1 rpaduK KOpHS N-Oi CTENEeHU

https://www.imumk.ru/
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37 CBoiicTBa ¥ rpaduK KOpHSI N-0U CTENEHU .
padp p https://www.imumk.ru/
KontposbHas pabota mo teme
18 "Apudmernaeckuii KOpeHb N—0i https://educont.ru/
creneHu. MppauroHaibHble ypaBHEHUS U https://www.imumk.ru/
HepaBeHCTBA"
39 CuHyc, KOCMHYC M TAaHI'€HC YACIIOBOIO https://educont.ru/
aprymMeHTa https://www.imumk.ru/
40 CuHyc, KOCMHYC U TAHT€HC YUCIIOBOTO https://educont.ru/
aprymeHra https://www.imumk.ru/
41 ApKCHHYC, apKKOCUHYC U apPKTaHT'€HC https://educont.ru/
YHCJI0BOTO apryMeHTa https://www.imumk.ru/
47 ApKCHUHYC, apKKOCUHYC U apKTaHT'€HC https://educont.ru/
YHCIIOBOTO apryMEHTa https://www.imumk.ru/
Tpuronomerpuueckasi OKpy>KHOCTb,
43 onpeelicHue TPUTOHOMETPUIYECKUX hitps://educont.ru/
pedl N p p https://www.imumk.ru/
(GyHKIUI YUCIIOBOTO apryMeHTa
Tpuronomerpuueckasi OKpy HOCTb,
44 OIIPEIETICHUE TPUTOHOMETPHUECKUX hitps://educont.rw/
pel . P P https://www.imumk.ru/
(GYHKIHI YUCIIOBOTO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUYECKHE https://educont.ru/
bopmyJbl https://www.imumk.ru/
46 OCHOBHBIE TPUTOHOMETPUYECKHUE https://educont.ru/
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https://educont.ru/
https://www.imumk.ru/
https://educont.ru/

dbopMyIibl

https://www.imumk.ru/

OcHOBHBIE TPUTOHOMCETPUYCCKHUC

https://educont.ru/

47 dbopmyIibl https://www.imumk.ru/
48 OCHOBHBIE TPUTOHOMETPUYECKHE https://educont.ru/
bopmyIibl https://www.imumk.ru/
49 [Ipeobpa3oBaHre TPUTOHOMETPHUYECKHIX https://educont.ru/
BBIpQKCHU I https://www.imumk.ru/
50 [TpeoOpa3oBaHue TPUTOHOMETPUIECKUX https://educont.ru/
BBIPAKECHUI https://www.imumk.ru/
51 [TpeoOpa3oBaHue TPUTOHOMETPUIECKUX https://educont.ru/
BBIPAKECHUIN https://www.imumk.ru/
59 [Ipeobpa3oBaHre TPUTOHOMETPHUUECKHIX https://educont.ru/
BBIpQKCHU I https:/www.imumk.ru/
53 [Ipeobpa3oBaHre TPUTOHOMETPHUUECKHUX https://educont.ru/
BBIpQYKCHU I https://www.imumk.ru/
54 Pemenue TpuroHoMeTpU4ECKUX https://educont.ru/
YpaBHEHUI https://www.imumk.ru/
55 Pemenue TpuroHoMeTpU4ECKUX https://educont.ru/

YpaBHEHHUU

https://www.imumk.ru/
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Pemrenne TpuroHoMeTpU4ECKUX

https://educont.ru/

56 .
YPaBHEHUN https://www.imumk.ru/
57 Pemenue TpuroHoMeTpU4ECKUX https://educont.ru/
YPaBHEHUN https://www.imumk.ru/
53 Pemenue TpuroHoMeTpu4eCKUX https://educont.ru/
ypaBHEHUH https:/www.imumk.ru/
59 Pemrenne TpuroHoMeTprU4ECKUX https://educont.ru/
YPaBHEHUU https://www.imumk.ru/
KonTponbHas paboTta o teme "@opmyIsl
60 TPUTOHOMETPUHU. TPUTOHOMETPUUECKUE hips: educontn
p "p P p https://www.imumk.ru/
YpaBHEHUSA
[TocnenoBarenbHOCTH, CIOCOOBI 33JaHUS
N https://educont.ru/
61 MOCJIEIOBATEIIFHOCTEH. MOHOTOHHEBIC -
https://www.imumk.ru/
MIOCJIEI0BATEIbHOCTH
Apudmerndeckasi ¥ reOMeTPHUICCKas
6 nporpeccuu. Mcnonb3zoBanue nporpeccuu https://educont.ru/
JUISL PELLIEHUs peAIbHBIX 3a71a4 https://www.imumk.ru/
MIPUKJIIAHOTO Xapakrepa
beckoneuno yOrbiBaromias
63 reoMmerpuyeckas nporpeccusi. Cymma https://educont.ru/
OECKOHEYHO yOBIBAIOIICH https:/www.imumk.ru/
r€OMETPUYECKON TPOTrPECCUH
https://educont.ru/
64 dopMyita CI0KHBIX ITPOIICHTOB

https://www.imumk.ru/
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https://educont.ru/
65 dopmyIia CI0KHBIX POLIEHTOB 1 0 0 https:/Avww imumk 1o/
O0001menne, cucreMaTu3alys 3HaHUH 3a
https://educont.ru/
66 Kypc anreOpbl 1 HadaJl MaTeMaTHIeCKOTO 1 0 0 .
https://www.imumk.ru/
a"anu3a 10 kiacca
https://educont.ru/
67 HToroBast KOHTpoJibHAs paboTa 1 1 0 hits://www.imumk i/
O0001menne, cucreMaTu3alys 3HaHUH 3a
https://educont.ru/
68 Kypc aireOpbl 1 Hadall MaTeMaTH4eCKOTo 1 0 0 .
https://www.imumk.ru/
anaym3a 10 knacca
OBHIEE KOJIMYECTBO YACOB I10 68 4 6
ITPOT'PAMME
11 KVIACC
KosaunyecTBO 4acon DJIeKTPOHHbIE
Ne ara nuppoBLIe
Tema ypoka Konrpoabusbie | IlpakTnueckue A bp
n/n Bcero H3Y4YeHUs oOpa3oBaTejibHbIE
padoThbI padoTsbl
pecypchl
https://educont.ru/

1 CreneHsb ¢ pallMOHAIbHBIM [10Ka3aTeIeM 1 0 0 .
https://www.imumk.ru/
https://ed t.ru/

2 CBoiicTBa CTEIIEHHN 1 0 0 DR.ALE ucog -
https://www.imumk.ru/

3 [IpeoOpa3zoBaHKe BEIPAKCHHM, 1 0 0 https://educont.ru/
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https://educont.ru/
https://www.imumk.ru/
https://educont.ru/
https://www.imumk.ru/
https://educont.ru/

COACPIKAINUX pallHOHAJIbHBIC CTCIICHU

https://www.imumk.ru/

[Ipeo6paszoBanue BbIpaKeHUH,

https://educont.ru/

4 .
COJIEpKAIUX PAIllMOHAIIBHBIE CTEIIEHU https://www.imumk.ru/
5 [Ipeo6paszoBanue BbIpaKeHUH, https://educont.ru/
COJIEpKAIUX PAIllMOHAIIBHBIE CTEIIEHU https://www.imumk.ru/
6 IToka3arenbHbIC ypaBHEHUS U https://educont.ru/
HEPABEHCTBA https://www.imumk.ru/
7 [Toka3arenbHble ypaBHEHHUS U https://educont.ru/
HEPABEHCTBA https://www.imumk.ru/
3 [Toka3arenbHble ypaBHEHHUS U https://educont.ru/
HEPABEHCTBA https:/www.imumk.ru/
9 IToka3arenbHbIC ypaBHEHHUS U https://educont.ru/
HEpaBEHCTBA https://www.imumk.ru/
10 IToka3arenbHbIC ypaBHEHUS U https://educont.ru/
HEPABEHCTBA https://www.imumk.ru/
1 [loxa3zaTtenbHast GyHKIMA, €€ CBOMCTBA U https://educont.ru/
rpaduk https://www.imumk.ru/
KonTponsHas pabota no teme "CreneHs ¢
12 P P https://educont.ru/

palOHAJIbHBIM ITOKA3aTCJICM.
IToxa3arensHas (bYHKI_[I/IH. IToxa3aTensHbIe

https://www.imumk.ru/
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https://educont.ru/
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https://educont.ru/
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https://educont.ru/
https://www.imumk.ru/
https://educont.ru/
https://www.imumk.ru/

YpaBHEHUS U HEpaBeHCTBA"

https://educont.ru/

13 Jlorapum wmena https://www.imumk.ru/
14 b https://educont.ru/
Jecaruunplie U HaTypaabHbIE JIOrapu(Mbl httos-/www imumk 1o/
15 [IpeobpazoBanue BoIpaskeHUH, https://educont.ru/
coJiepKaIux jJorapumMbl https://www.imumk.ru/
16 [IpeoOpaszoBanue BEIpaKEHUH, https://educont.ru/
CoJIep KAIIUX JIOTapU (MBI https://www.imumk.ru/
17 [IpeoOpaszoBanue BEIpaKEeHUH, https://educont.ru/
CoJIep KaIIX JIOTapu (MBI https:/www.imumk.ru/
18 [IpeobpazoBanue BoIpaskeHUH, https://educont.ru/
coJIepKaIux jJorapumMbl https://www.imumk.ru/
19 Jlorapudmuueckue ypaBHEHUS U https://educont.ru/
HEPAaBEHCTBA https://www.imumk.ru/
20 Jlorapudmuueckue ypaBHEHUS U https://educont.ru/
HEPABEHCTBA https://www.imumk.ru/
71 Jlorapudmuueckue ypaBHEeHUS U https://educont.ru/

HEPaBeHCTBA

https://www.imumk.ru/
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https://educont.ru/
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Jlorapugmuueckue ypaBHEHUS U

https://educont.ru/

22 HEPABEHCTBA https://www.imumk.ru/
3 Jlorapudmmueckas GyHKIHS, €€ CBOMCTBA https://educont.ru/
U rpauk https://www.imumk.ru/
24 Jlorapudmmueckas GyHKIHS, €€ CBOMCTBA https://educont.ru/
U rpadux https://www.imumk.ru/
75 Tpuronomerpudeckue GpyHKINH, HX https://educont.ru/
CBOMCTBA U Trpaduku https://www.imumk.ru/
26 Tpuronomerpudeckue GyHKIUHU, UX https://educont.ru/
CBOMCTBA U Tpaduku https://www.imumk.ru/
27 Tpuronomerpudeckue GyHKIUU, UX https://educont.ru/
CBOMCTBa U Trpaduku https://www.imumk.ru/
)3 Tpuronomerpudeckue GpyHKINH, HX https://educont.ru/
CBOWCTBA U TPaQUKH https:/www.imumk.ru/
79 [IpuMepsl TPUTOHOMETPUYECKUX https://educont.ru/
HEPABEHCTB https://www.imumk.ru/
30 IIpumMepsl TPUTOHOMETPUUECKUX https://educont.ru/
HEPABEHCTB https://www.imumk.ru/
31 [IpuMeps!l TPUTOHOMETPUYECKUX https://educont.ru/

HCPAaBCHCTB

https://www.imumk.ru/
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https://www.imumk.ru/
https://educont.ru/
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[IpuMeps!l TPUTOHOMETPUYECKUX

https://educont.ru/

2 .
3 HEPABEHCTB https://www.imumk.ru/
KonTponbHas padota no teme
"Jlorapudmuyeckast pyHKIHS.
Jlorapudmuueckue ypaBHEeHUS U
33 HEpPaBEHCTBA. T pUTOHOMETPUUYECKHUE hitps:/feducont. s
P P P https://www.imumk.ru/
GYHKIUHN U UX
rpaduxu. Tpuronomerpudeckue
HepaBeHCTBA"
https://educont.ru/
34 Henpeprisrie pyncim https:/www.imumk.ru/
35 MeTtox MHTEpPBAJIOB IS PELLIEHUS https://educont.ru/
HEPABEHCTB https://www.imumk.ru/
16 Meron nHTEpBAJIOB IS PEILEHUS https://educont.ru/
HEPABEHCTB https:/www.imumk.ru/
https://educont.ru/
37 Ipomssomas GyHiim https://www.imumk.ru/
https://educont.ru/
I1 .
38 pousBoauas GynKimu https:/www.imumk.ru/
39 I'eomeTpuueckuii u GU3NYECKUN CMBICIT https://educont.ru/

MPOU3BOTHOM

https://www.imumk.ru/
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I'eomerprueckuii u GU3MUECKHUI CMBICIT

https://educont.ru/

40 .
IIPOU3BOJHOMN https://www.imumk.ru/
41 Ipousso e D1eMeHTa o . https://educont.ru/
W3BOJHEIE 3JIEMEHTAPHEIX (hYHKINI ;
P A P YHKI https://www.imumk.ru/
47 Ipousso e D1eMeHTa o . https://educont.ru/
W3BOJHEIE 3JIEMEHTAPHEIX (PYHKINI .
P & p YHEI https://www.imumk.ru/
43 [Ipoun3BoiHast CyMMBI, IPOU3BEICHHUS], https://educont.ru/
4acTHOTO QyHKIUI https://www.imumk.ru/
44 [Ipon3BoaHas CyMMBI, IPOU3BEICHHS, https://educont.ru/
4acTHOTO (QyHKIUI https://www.imumk.ru/
45 [Ipon3BoaHas CyMMBI, IPOU3BEICHHUS, https://educont.ru/
4acTHOTO QyHKIUI https://www.imumk.ru/
[IpumeneHnne npou3BOIHON K
46 WCCJICIOBAHUIO (PYHKIIHIA Ha hips: soimonla.
y https:/www.imumk.ru/
MOHOTOHHOCTb U 3KCTPEMYMBI
[IpuMeHeHne Mpon3BOIHOMN K
47 HCCIIeI0BaHMIO (DYHKIMI Ha hitps://educont.ru/
A YHKI https://www.imumk.ru/
MOHOTOHHOCTb M 3KCTPEMYMBI
[IpuMeHeHne npon3BOIHOMN K
48 HCCIIeI0BaHMIO (DYHKIMI Ha hitps://educont.ru/
A YHKI https://www.imumk.ru/
MOHOTOHHOCTb U 3KCTPEMYMBI
49 [IpuMeHeHne npOU3BOAHON K https://educont.ru/

UCClIeIOBaHMI0 (PyHKINN Ha

https://www.imumk.ru/
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MOHOTOHHOCTB U SKCTPEMYMBbIL

Haxoxnenue Hauboplero u

https://educont.ru/

50 HAUMEHBIIIETO 3HaYeHU (PYHKIIMU HA .
(pynku https://www.imumk.ru/
OTpE3Ke
Haxoxnenue HauOOIBIIIETO U
51 HaWMEHBIIIETO 3HAYCHHS (PYHKIINU Ha hitps://educont.r/
YHKI https://www.imumk.ru/
OTpE3Ke
Haxoxnenue HauOOJIBIIIETO U
52 HaMMEHBIIETO 3HaUeHUs (DYHKIMH Ha hutps:feducontrus
YHKIL https://www.imumk.ru/
OTpEe3Ke
Haxoxnenue HauOOJIBIIIETO U
53 HAaUMEHbBIIETOo 3HaYeHHs QYHKIUU HA Litpa wducunla,
YHKI https://www.imumk.ru/
OTpEe3Ke
Haxoxnenue HauOOIIBIIIETO U
54 HAaUMEHBIIIETO 3HaYCHHS QYHKIIUU HA hitps://educont.rw/
v https://www.imumk.ru/
OTpEe3Ke
Haxoxnenue HauOoOIBIIIETO U
55 HAaUMEHBIIIETO 3HaYCHHS QYHKIINU HA hitps://educont.ru/
yH https://www.imumk.ru/
OTpEe3Ke
[IpuMeHeHne Mpon3BOAHOM s
HAXO0XK/ICHUS HAWIYYILEero PemeHus B
https://educont.ru/
56 MPHUKJIATHBIX 3a7a49aX, Uil ONIPEISIICHUS X
. https://www.imumk.ru/
CKOPOCTH TpoLiecca, 3aJaHHoro (opMyIoi
Wi TpaguKoM
KontpospHas pabora 1o teme
57 "ITpoussoanasa. [Ipumenenue hitps://educont.rw/
p o p https://www.imumk.ru/
MIPOU3BOTHOM
58 [TepBooOpasnasi. Tabnuira mepBooOpa3HbIX https://educont.ru/
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https://www.imumk.ru/

https://educont.ru/

59 [lepBooOpasnas. Tabnuia nepBooOpasHBIX .
p p Ha fep p https://www.imumk.ru/
60 Hurerpai, reoMeTpuyeCcKuii u https://educont.ru/
buznyecKuit CMbICT UHTErpaia https:/www.imumk.ru/
61 Hurerpai, reoMeTpuyecKuii u https://educont.ru/
buznyecKkuii CMbICT UHTErpaia https:/www.imumk.ru/
62 HHTerpai, reoMeTpuyYECKUil U https://educont.ru/
¢bu3nvecKknii CMBICT HHTErpaIa https:/www.imumk.ru/
63 Beruncnenue naTerpaia mo gopmyie https://educont.ru/
Herorona—JleitOauma https://www.imumk.ru/
64 Brruncnenue nnterpana no gopmysie https://educont.ru/
Herorona—Jlelibnuma https:/www.imumk.ru/
65 Boruncnenue nnterpana no gopmyse https://educont.ru/
Herorona—Jlelibaumna https://www.imumk.ru/
66 Brruncnenue nnterpana no gopmyse https://educont.ru/
Herorona—Jlelibnumna https://www.imumk.ru/
67 CucreMbl TMHEWHBIX ypaBHEHUN https://educont.ru/

https://www.imumk.ru/
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https://educont.ru/

68 CucreMbl TMHEUHBIX ypaBHEHUI .

My https://www.imumk.ru/

69 Pemenue npukitaiHbIX 3a/1a4 C IOMOILBIO https://educont.ru/
CHUCTEMBI JINHEWHBIX YPaBHEHUN https:/www.imumk.ru/

70 Pemenue npukitaiHbIX 3a/1a4 C IOMOILBIO https://educont.ru/
CUCTEMBI JINHEHHBIX YPaBHEHUI https:/www.imumk.ru/
CucTtembl 1 COBOKYITHOCTH LIEJIBIX,

71 panoOHANIBHEIX, HPPALMOHAIBHBIX, https://educont.ru/
MIOKA3aTeNbHBIX, JIOTapH(PMUIECKIX https:/www.imumk.ru/
YpPaBHEHUI U HEPABEHCTB
CucreMbl ¥ COBOKYITHOCTH LIEJIbIX,

7 panoOHAIBHEIX, HPPALMOHAIBHBIX, https://educont.ru/
MOKAa3aTeJIbHBIX, JIOTApUPMUIECKUX https://www.imumk.ru/
YpaBHEHUI U HEPABEHCTB
CucreMbl ¥ COBOKYITHOCTH LIEJIbIX,

7 paLMOHANIBHBIX, UPPALUOHAIBHEIX, https://educont.ru/
MIOKa3aTeNbHBIX, JIOTapH(PMUIECKIX https:/www.imumk.ru/
YpPaBHEHUI U HEPABEHCTB
CucreMbl ¥ COBOKYITHOCTH LIEJIbIX,

74 palMOHANIBHBIX, UPPALUOHAIBHEIX, https://educont.ru/
MIOKA3aTeNIbHBIX, JIOTapH(PMHUIECKIX https:/www.imumk.ru/
YpPaBHEHUI U HEPABEHCTB

75 Hcnonp3oBanue rpadukoB GyHKIHUN TS https://educont.ru/

peueHusl ypaBHEHUN U CUCTEM

https://www.imumk.ru/
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Hcnonp3oBanue rpadukoB GyHKIHUN TS

https://educont.ru/

76 .
peueHuss ypaBHEHUN U CUCTEM https://www.imumk.ru/
[IpuMeHeHue ypaBHEHUN, CUCTEM U

77 HEPABEHCTB K PELICHUI0 MAaTEMAaTHYECKUX https://educont.ru/
3a/1a4 ¥ 3aJ1a4 U3 Pa3IudHbIX 00IacTei https://www.imumk.ru/
HAyKU U peaIbHON KU3HU

73 KonTponsHas pabora o teme "UnTerpan https://educont.ru/

u ero npuMmeHeHus. CucreMsl ypaBHeHUH" https:/www.imumk.ru/

79 HarypasibHble 1 el yncia B 3a7a4ax u3 https://educont.ru/
pEaTbHOM KU3HU https://www.imumk.ru/

20 HarypasibHble 1 ieinble yncia B 3a7a4ax u3 https://educont.ru/
pEaTbHOM KU3HU https://www.imumk.ru/

’1 Harypaibnsle 1 Lieibie yncia B 3aa4ax u3 https://educont.ru/
peanbHOM KU3HU https:/www.imumk.ru/

https://educont.ru/

82 [Ipu3Haky 1eIMMOCTH LENbIX YUCEN .
https://www.imumk.ru/
https://educont.ru/

83 [Ipu3Haky 1eIMMOCTH LENbIX YUCE .
https://www.imumk.ru/

84 [Ipu3Haky 1eIMMOCTH HENbIX YUCEN L ssluon:.ny

p a H https://www.imumk.ru/

85 [ToBTOpenue, 0600IICHNE, https://educont.ru/
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CUCTCMAaTHU3al s 3HAHWH. ypaBHeHI/IH

https://www.imumk.ru/

[ToBTOpEeHuEe, 0000ImIECHHE,

https://educont.ru/

86 .
CcHUCTEeMaTH3allvs 3HaHUU. Y paBHEHUS https://www.imumk.ru/
%7 [ToBTOpEeHUE, 060OIIEHHE, https://educont.ru/
cHUCTeMaTH3allvs 3HaHUU. Y paBHEHUS https://www.imumk.ru/
28 [ToBTOpEeHUE, 000OIIEHHE, https://educont.ru/
CHUCTeMaTH3alvs 3HaHUU. Y paBHEHUS https://www.imumk.ru/
29 [ToBTOpenue, o6odmIeHNE, https://educont.ru/
cucTeMaTu3anus 3HaHu|. Y paBHEHUS https://www.imumk.ru/
90 [ToBTOpenue, o6odmIeHNE, https://educont.ru/
cucTeMaTu3alnus 3HaHu|. Y paBHEHUS https:/www.imumk.ru/
01 [ToBTOpEeHUE, 0000IIECHHE, https://educont.ru/
cucrtemaTusanus 3HaHui. HepaBeHcTBa https://www.imumk.ru/
9 [ToBTOpEeHUE, 000OIIEHUE, https://educont.ru/
cucrtemaTusanus 3Hanui. HepaBeHcTBa https://www.imumk.ru/
93 [ToBTOpEeHUE, 0000IIECHNE, https://educont.ru/
cucrtemaTtusanus 3HaHui. HepaBeHcTBa https://www.imumk.ru/
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CUCTCMAaTHU3al s 3HAHHH. HepaBeHCTBa
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[ToBTOpenue, 06001ICHNE,

https://educont.ru/

95 cucreMarusanusa 3HaHui. CHCTEMBI 1 0 )
. https://www.imumk.ru/
ypaBHEHUM
[ToBTOpEeHUE, 000OIICHNE,
N https://educont.ru/
96 cucreMarusanusa 3HaHui. CHCTEMBI 1 0 ;
. https://www.imumk.ru/
ypaBHEHUM
97 [ToBTOpEeHUE, 0000IIECHNE, | 0 https://educont.ru/
cucreMarusanus 3HaHui. OyHKIUU https://www.imumk.ru/
08 [ToBTOpenue, o6obmeHNE, | 0 https://educont.ru/
cucremaTusauus 3HaHuil. OyHKIUU https://www.imumk.ru/
https://educont.ru/
99 Hroroas koHTposIbHAsS paboTa 1 0 https//www. imumk.ru/
https://ed t.ru/
100 Wrorosas koHTpoabHas paboTa 1 0 DE-PECHOTLIL
https://www.imumk.ru/
O0001enne, cucTeMaTH3anys 3HAHUH 3a
https://educont.ru/
101 Kypc anredpsl U Hayall MaTeMaTHYECKOTO 1 0 .
https://www.imumk.ru/
ananuza 10-11 xnaccos
O06o0mIcHre, CUCTEeMAaTH3aIusl 3HaHUH 3a
https://educont.ru/
102 Kypc anredpsl U Hayall MaTeMaTHYECKOTO 1 0 .
https://www.imumk.ru/
ananuza 10-11 xnaccos
OBIIEE KOJIMYECTBO HACOB I10 102 1
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YYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YHEHUKA

* Maremaruka: ajireOpa u Hauajga MaTeMaTH4eCKOro aHajanu3a, TeOMeTpHsl.
AnreOpa u Havasla MaTeMaTHYecKoro ananusa, 11 kimace/ Mypasun I'.K.,
Mypasuna O.B., O0111ecTBO ¢ OrpaHUYEHHONU OTBETCTBEHHOCTHIO «IPODAY;
AxrmmonepHoe obmiectBo «M3marenbeTBo «lIpocBemenne»
METO/IUYECKHUE MATEPUAJIBI U1 YUUTEJIA

MypasuHs I'.K., Mypasuna O.B. Marematuka: AnreOpa u Havasna
MaTeMaTUYeCKOro aHajau3a, reoMmeTpus. Airedpa u Hadasa

MareMarnyeckoro aHanuza. 10 kiacc. ba3oBelil ypoBeHb. MeToauueckoe
nocobue (www.drofa.ru)

Mypasun ['.K., Mypasuna O.B. anrebpa u Haduana MaTeMaTHIECKOTOaHAIN3A.
10 kmace. YrmybneHHbIl ypoBeHb. MeTonnueckoe mocooue (www.drofa.ru)
HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbI CETU
UHTEPHET

https://educont.ru/
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