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IHOACHUTEJIBHAA 3AIIMCKA

PabGouass mnporpamma ydebHoro kypca «l'eomerpusi» 06a30BOro YpOBHS AJis
obOyuaroruxcst 10 —11 xmaccoB pa3paborana Ha ocHoBe dDenepaabHOTO TOCYIapCTBEHHOTO
00pa30BaTeNbHOr0 CTaHJapTa CpPeJHEro oO0IIero oOpa3oBaHUs, C Y4ETOM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHMil, MPEABABISEMBIX K MAaTeMaTUYECKOMY OOpa3oBaHHIO, U TPATULUI
poccuiickoro o0pa3oBanus. Peanuzanus nporpaMmmbl o0ecriedrBaeT OBJIaIeHUE KIIOYEBBIMU
KOMIIETEHIMSIMM, COCTaBIIIOIIMMU OCHOBY [UII CaMOPa3BUTUSL U HEMPEPHIBHOTO
o0pa3oBaHMsl, LIETOCTHOCTh OOIIEKYIBTYPHOTO, JIMYHOCTHOTO M MO3HABATENILHOTO PAa3BUTHUS
JUYHOCTH 00YYarOIMIUXCSI.

HEJIN U3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTh yueOHOTO Kypca TeOMETpHHM Ha YPOBHE CpEIHEro o0Imero oOpa3oBaHUs
00yCJIOBJICHa NMPAaKTHYECKOW 3HAYMMOCTBIO METAlpeMETHBIX M TPEJAMETHBIX pPe3yJIbTaTOB
OoOy4eHHsT TEOMETPUHM B  HANpABICHWU JIMYHOCTHOTO  Pa3BUTHS  OOYyYaroIIUXCS,
dbopmupoBaHus (PYHKIIMOHAIBHOW MaTeMaTHYECKOW TI'PaMOTHOCTH, W3YyYEHHUS JAPYrHX
YUeOHBIX JUCHUILINH. Pa3BuTne y oO0ydaronuxcsi MpaBHIIbHBIX MPEICTABICHUH O CYITHOCTH
U TIPOUCXOKICHUU T€OMETPUYECKUX a0CTpaKIUi, COOTHOIIEHUH PEATbHOTO U WICATBHOTO,
XapakTepe OTPaKEHUS MATEMaTHYECKOH HAYKOH SIBJICHUH W TPOILECCOB pPEalbHOTO MHpa,
MECTE€ TE€OMETPHH B CHUCTEME HAyK W POJIM MaTEMaTHYECKOTO MOJICIUPOBAHUS B HAYYHOM
MO3HAHUU H B IPAKTHUKE CIIOCOOCTBYET ()OPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHS yUAIIUXCS,
a TaK)Ke KaueCTB MBINUICHUS, HEOOXOAMMBIX JIJISl a[JalTalldd B COBPEMEHHOM OOIIECTBE.

['eomerpust sBIISIETCS OJHUM M3 0a30BBIX IMPEIMETOB Ha YPOBHE CPEIHEro OOIIero
o0pa3oBaHMsl, TaK Kak 00eCrieyuBacT BO3MOXHOCTh M3yUEHUS KaK JUCIUIUINH €CTECTBEHHO-
HAYYHOH HAINPaBICHHOCTH, TAK U TYMaHUTAPHOM.

Jloruueckoe MpIuieHUE, GopMUpyeMoe IpU U3yYEHHH OOYYaIOUIMMHUCS TMOHATUHHBIX
OCHOB TEOMETPHHM W IOCTPOCHUM IICTIOYKH JIOTUMECKUX YTBEPXKICHUH B XOJI€ PEUICHUS
TE€OMETPUYCCKUX 3aJla4y, YMEHHUE BBIABUTaTh M OMNPOBEPraTh THIIOTE3bl HEIOCPEICTBEHHO
UCTIOJB3YIOTCSl TIPU PEIICHUH 33J]ad €CTECTBEHHO-HAYyYHOI'O IMKJIA, B YaCTHOCTH M3 Kypca
(07370478

YMeHHe OpUEHTHPOBATHCS B IPOCTPAHCTBE WIPACT CYIIECTBEHHYIO POJb BO BCEX
00JIacTsX MEeATENBbHOCTH uesoBeka. OpueHTanus 4eJoBeKa BO BPEMEHU U MPOCTPAHCTBE —
HEOOXO/IMMOE YCIIOBUE €r0 COLMAIBHOTO OBITHS, (hopMa OTPAKEHHUsS OKPYKAIOIIETO MHpa,
YCIIOBHE YCIICNTHOTO TIO3HAHUS W AKTUBHOIO MpeoOpa3oBaHUs JCHCTBUTEIHLHOCTH.
OmnepupoBaHHe MPOCTPAHCTBECHHBIMH O0pa3aMu OOBEAMHSCT pa3Hble BUIBl Y4COHOH H
TPY/ZOBOM JEATEIBHOCTH, SBISIECTCS OJHUM U3 MPO(ECCHOHANTBHO BaXKHBIX KA4eCTB, TOITOMY
aKTyaJbHa 3amada (OPMHPOBAHUS y OOYYAIOUIMXCS MPOCTPAHCTBEHHOT'O MBIIUICHHS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIILUICHHS — CYIIECTBEHHOI'O KOMITIOHEHTa B IOJITOTOBKE K
MPAKTUYECKOHN IEATEIILHOCTH 110 MHOTUM HaIpaBJICHUSIM.

Llenp ocBoeHMsi mporpammbl yueOHOTo Kypca «l'eomerpus» Ha 0a30BOM YpOBHE
oOydeHus: — o0meo0pa3oBaTeIbHOE W OOIICKYJBTYPHOE pa3BUTHE OOYYAIOIIUXCS Uepes
oOecriedeHre  BO3MOXKHOCTH — NPHOOPETEHUST W KCIOJB30BAaHHUS ~ CHCTEMATHYECKHX
TeOMETPUYCCKUX 3HAHUH U NEHCTBUHN, CICIIUPUIHBIX T€OMETPHH, BO3MOXXHOCTH YCIEIITHOTO
NPOJOIDKEHHST 00pa3oBaHUs 1O  CHEIMATBHOCTSIM, HE CBSI3aHHBIM C  TPUKJIAJHBIM
UCIIOJIb30BAHUEM I'€OMETPHUH.

[Iporpamma 1o reomerpuu Ha 0a30BOM YpOBHE NpEAHA3HAYCHA Ul OO0YYArOIIUXCS
CpeIHE! IIKOJIbI, HE WCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHEHHH HAa YPOBHE OCHOBHOTO
obmero oopa3oBanus. Takum oOpa3om, oOydarommuecss Ha 6a30BOM YPOBHE JOJIKHBI OCBOUTH
o0IIMe MaTeMaTUYeCKHe YMEHUs, CBSI3aHHBIC CO CIEHU(PUKON TeOMETPHH M HEOOXOJUMBIC
IUIsL KU3HH B COBPEMEHHOM o0ImecTBe. KpoMe 3TOro, oHM MMEIOT BO3MOXHOCTh H3YYHTh



reoMeTputo Oornee TIIyOOKO, €ciu B JajdbHEHIIeM BO3HMKHET HEOOXOAMMOCTh B
reOMETPUUECKUX 3HAHUSIX B MPO(ecCHOHAIBHOMN 1eATeIbHOCTH.

JlocTukeHre  1eld  OCBOGHHUS  MpOrpamMMmbl  OOecreunmBaeTcss  pelleHHueM
COOTBETCTBYIOIIMX 3aaay. [IpuopureTHpiMH 3amadamu OocBoeHMsI Kypca «['eomerpum» Ha
6a30BoM ypoBHE B 10—11 kimaccax sBIsSIOTCS:

e (opmupoBaHUE MpeACTaBIEHUS O TNEOMETPUU KaK YaCTH MHPOBOM KYJIbTYpHl U

OCO3HaHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmupoBaHuE TNpeACTaBIECHUS O MHOTOTPAaHHHKAX W TejlaX BpalleHHUs KakK O
BOXHEHIINX MaTEeMaTHYECKUX MOJENSAX, MO3BOJSIONIMX OMUCHIBATH M H3y4aTh
pa3Hble SABJICHUS OKPY)KAIOIIETO MUPA;

e (opmupoBaHUE yMEHHS pacro3HaBaTh Ha YEPTEKax, MOJAEISAX U B pEeallbHOM MHpE
MHOTOTPaHHUKU U TeJia BPALICHUS;

e OBJAJEHUME METOJIaMU pEIIeHUs 3aJad Ha TIOCTPOSHUS Ha H300paMeHHIX
MIPOCTPAHCTBEHHBIX QUTYD;

e (opmupoBaHUE YMEHUS ONEPUPOBATH OCHOBHBIMU HMOHSTHUSIMHU O MHOTOTPaHHHMKaX
U Tellax BpalleHHs U UX OCHOBHBIMU CBOMCTBAMHU;

e OBJAJICHUE AaITOPUTMAMM pELICHUS OCHOBHBIX THIIOB 3aday; (OPMUPOBAHUE
YMEHHS MPOBOJUTH HECJOXKHBIE JOKa3aTelIbHbIE PAacCyXJCHUS B XOJE peIleHUus
CTepEOMETPUUECKHX 3aJ1a4 U 3a]1a4 C MPAKTUUYECKUM CO/IEPKaHHUEM;

® pa3BUTHE WHTEJUIEKTYalIbHBIX W TBOPYECKHX CIIOCOOHOCTEH OOy4arolmuxcs,
MO3HABATEIIbHOM  aKTUBHOCTH, HCCIIEJOBATENLCKUX  YMEHUH, KPUTHUYHOCTHU

MBILUICHHUS,
e (opmupoBanue HyHKIMOHATBLHOM TPAMOTHOCTH, PEIEBAHTHON F€OMETPHUH: YMEHUE
pacrmo3HaBaThb ~ MPOSIBJICHHUS  T€OMETPUYECKUX  TOHATUH,  OOBEKTOB U

3aKOHOMEPHOCTEH B PEaJbHBIX KU3HEHHBIX CUTYyalUSX M MPU U3YYEHUH IPYTHX
y4eOHBIX MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
dbopMyIMpoBaTh UX HA fA3BIKE FEOMETPHHM U CO3JaBaThb I'€OMETPHUYECKHE MOJEIH,
MPUMEHITh OCBOCHHBIM T'E€OMETPHUYECKHI amnmapaT [Uis peHIeHHUs MPaKTHKO-
OPUEHTUPOBAHHBIX  3a7ady, MHTEPIPETUPOBATb U  OICHUBATH IIOJTY4YCHHBIE
pE3yNbTaTHI.

OTnuuuTeNnbHON  OCOOEHHOCTBIO IMPOTPaMMbI  SIBISIETCS  BKJIIOUEHHE B KYypC
CTEpEOMETpUU B Hauyaje €ero H3y4eHHs 3aJay, peulaeMblX Ha YpOBHE HWHTYUTHUBHOTO
MO3HAHUS, U ONpEeNeN€HHBIM 00pa3oM oOpraHu3oBaHHas padoTa HaJA HUMH, YTO
CHOCOOCTBYIOT Pa3BUTHUIO JIOTHUECKOTO U IMPOCTPAHCTBEHHOT'O MBIIUICHUS, CTUMYJIUPYET
MPOTEKaHNE UHTYUTUBHBIX IIPOLECCOB, MOTUBUPYET K JlalbHeHIIeMy U3y4EeHHUIO IpeIMeTa.

[Ipenmnourenue oTHaércs HArIATHO-KOHCTPYKTUBHOMY METONy OOY4eHHs, TO €CTh
TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYyBCTBEHHOCTH IMPEIMETHO-NPAKTUUYECKON
NesTeNbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEJCTABICHUNH Yy Yy4aluxcsi B Kypce
CTEepEOMETPUHU MPOBOJIUTCS 3a CYET pEIIeHUs 3aJad Ha CO3JIaHUE TMPOCTPAHCTBEHHBIX
o0pa3oB M 3a/Jay Ha ONEPUPOBAHME IPOCTPAHCTBEHHbIMH oOpazamu. Coznanue obpasa
MIPOBOAMTCS C OMOPOM Ha HATJISHOCTh, & ONIEPUPOBAHHUE 00PA30M — B YCIOBUSX OTBIICUCHHS
OT HATJISTHOCTHU, MBICJICHHOTO U3MEHEHUS €r0 HCXOIHOTO COJEPKAHUSI.

OcHoBHBIE cojnepsKaTelibHbie JIMHUU Kypca «['eomerpum» B 10-11 Kiaccax:
«MHororpanHuKn», «lIpsiMble U MIIOCKOCTH B MPOCTpPAHCTBEY, «Temna BpaieHus», «BekTopbl
U KOOpJIMHATHI B IPOCTpaHcTBe». DopMHUpOBaHUE JOTHUECKUX YMEHHH pacrpenessieTcs He
TOJIBKO MO COZepKATENbHBIM JIMHUSAM, HO U IO ToJjaM 00y4YeHUsl Ha YPOBHE CPEIHEro 001Iero
oOpazoBaHwMsI.

Copep:xanue 00pa30BaHUs, COOTBETCTBYIOLIEE MPEIMETHBIM pe3ylIbTaTaM OCBOCHUS
paboueil mporpamMmbl, pacrpeneiaéHHbIM MO rojaM OOyYeHHUs, CTPYKTypHUPOBAHO TaKUM
o0pa3oM, 4TOOBI OBJa/ICHHE T'€OMETPUUECKUMHU MOHATHSAMH M HaBBIKAMH OCYIIECTBISLIOCH
MOCJIEI0BATENBHO U MOCTYMATEIbHO, C COONIOACHUEM MPUHIUIIA TPEEeMCTBEHHOCTH, YTOObI



HOBBIE 3HAHMS BKJIIOYAIUCh B OOLIYI0 CHCTEMY TE€OMETPUYECKUX MpEACTaBICHUIN
oOyJaroluxcs, paciupsis 1 yriayossis e€, 00pa3ysi IpOUYHbIE MHOKECTBEHHbIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha usyuenue reometpuun orBoautcs 2 yaca B HeAento B 10 kitacce u 1 yac B Hejento B
11 kiacce, Bcero 3a aBa roja ooydenus - 102 yueOHBIX yaca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIC TIOHSTHS CTEPEOMETPHH. TOYKa, MpsiMas, IUIOCKOCTh, IMPOCTPAHCTRBO.
[ToHsATHE 00 aKCMOMATHYECKOM IOCTPOCHHHM CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUH U
CIICICTBUS U3 HUX.

B3anMHoOe pacronokeHue MpsiMbIX B IIPOCTPAHCTBE: MEPECEKAIONINEcs, apalieIbHbIC
U CKpelMBaronecs npsMeie. [lapamuienbHOCTh MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE:
napajuielIbHbIe TPSMbIE B MPOCTPAHCTBE; MApalICIbHOCTh TPEX MPSIMBIX; MapalieIbHOCTh
NPSIMOM M TUIOCKOCTH. YTJBI C COHANPABICHHBIMH CTOPOHAMHM; YTOJ MEXIY NPSMBIMH B
npoctpaHcTBe. [lapauieIbHOCTh  TUIOCKOCTEH: MapajuieNbHbIe IUIOCKOCTH;  CBOMCTBa
napajuieNIbHbIX TuIockocTel. [Ipocteiimme mnpocTpaHCTBEHHbIE (UTYpbhl Ha TUIOCKOCTH:
TeTpa’ap, Ky0, mapaieNenuie]]; IOCTPOCHUE CEYCHUN.

[leprieHAUKYIAPHOCTh TMPSMOM M TUIOCKOCTH: TEPICHIUKYJISIpHBIC TIPsSMbIE B
MPOCTPAHCTBE, MPSMBIC IMapajUleJbHbIE W TIEPIEHIUKYJSPHBIE K IUIOCKOCTH, IPU3HAK
NEPIECHAUKYIIIPHOCTH TIPSMOW Y IUIOCKOCTH, TeopeMa O TPSMOW MEepIeHINKYISIPHON
TUTOCKOCTH. YTJIBI B MPOCTPAHCTBE: YroJl MEXIY MPSIMON M TUIOCKOCTBIO; IBYTPAHHBIA YTOJ,
JMHEWHBINA yroJl ABYTPAaHHOTO yria. [leprneHIuKysp U HaKJIOHHBIC: PACCTOSHUE OT TOYKH JI0
IUIOCKOCTH, PACCTOSIHHE OT MPSIMOH JIO IUIOCKOCTH, MPOCKIUS (QHUryphl Ha TUIOCKOCTb.
[leprieHAUKYIAPHOCTh TUIOCKOCTEW: MPHU3HAK MEPICHINKYISIPHOCTH JIBYX IUIOCKOCTEH.
Teopema o TpEX MmepreHanKyIIspax.

MHororpaHHuKH

[loHATHE MHOTOTpaHHHMKA, OCHOBHBIC JJIEMEHTHl MHOTOIDAaHHHMKA, BBINYKIbIC U
HEBBITYKJIbIC MHOTOTPAaHHUKH; pa3BEPTKAa MHOTOTpaHHWKA. [Ipu3ma: n-yronpHas NpU3Ma;
IpaH U OCHOBAHHMS MTPU3MBI; TIPsSIMasi M HAKJIOHHAS! IPU3MBI, OOKOBasi U TIOJIHAsI TOBEPXHOCTh
npu3Mmbl. [lapamienenwures;, mpsSMOYroJIbHBINA Mapajuieenunea u ero cpoiicra. [Iupamunaa:
n-yrojipHas MUpaMua, TPaHH ¥ OCHOBAaHWE MUPAMUIBI; OOKOBask M IOJIHAS MOBEPXHOCTH
MUPaMUIbl; TpPaBUIbHAS M YCEYEHHAs MUPaMUAA. ODJIEMEHThl TPU3MBI U MUPAMUJIBL.
[TpaBusIbHBIE MHOTOTPAHHUKH: TOHITHE MPABMIIBHOTO MHOTOTPAaHHHKA; MTPaBHIIbHAS MTPHU3Ma
W TIpaBWJIbHAS TUPAaMUJIa; TPAaBUIbHAS TPEYToJibHAS MUPAMH/IA U TPABHIIBHBIN TETpadaAp; KyO.
[IpencraBnenue o MpaBMIILHBIX MHOTOTPAHHUKAX: OKTadIp, OJEKadIp U ukocasdap. CedeHus
MPU3MBI U TUPAMUJIBI.

CumMeTpusi B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEILHO TOYKH, MPSIMOM, IIIOCKOCTH.
DJeMeHThl CHMMETPUH B IIUPAMUJIAX, MTapaJuIeIICIUIEaX, TPABUIbHBIX MHOTOIPaHHHUKAX.

Bbrunciienue 3JIeMEHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yrisl. [lmomans
OOKOBOW TOBEPXHOCTH W IIOJHOW IMOBEPXHOCTH MPSMON MPHU3MBI, ILIOMA[b OCHOBaHHIA,
TeopeMa O OOKOBO# IMOBEPXHOCTH MpPSIMOHM mpu3Mbl. [Lmomans OGOKOBOW MOBEPXHOCTH H
MOBEPXHOCTHU NPABUIIBHOM MUPAMHIBI, TEOPEMA O IIONIAU YCeUEHHOM mupaMubl. [loHsTHe
00 00béMe. O0BEM MUpaMUIBI, TPU3MBI.

[TomoOHbIe Tena B mpocTpaHcTBe. COOTHOIICHUSI MEXIY TUIOIIAASIMU MOBEPXHOCTEH,
00BEMaMU ITOT00HBIX TEI.

11 KJIACC

Tena Bpamenus

[Hunuaapudeckass MOBEPXHOCTh, 00pa3yroulye HUIMHIPUYECKONH IMOBEPXHOCTHU, OCh
UWIMHIPUYECKONH 1moBepXHOCTH. Llunmuunap: ocHoBaHusi ©  OOKOBasg IOBEPXHOCTH,
oOpa3yrolas 1 0Ch; IJI0LaAb OOKOBOW U MOJHON MOBEPXHOCTH.



KoHnueckasi moBepXHOCTh, 00pa3yrIIMe KOHUYECKOH MOBEPXHOCTH, OCh W BEpIIMHA
KOHHYECKOW MOBEpXHOCTU. KOHyc: OCHOBaHHME W BEpUIMHA, 00pa3yrolnas U OCh; IUIONMAIb
OOKOBOW M TIOJTHOHM MOBEPXHOCTHU. Y CCUEHHBINH KOHYC: 00pa3yroIlue U BBICOTA; OCHOBAHUS U
OOKOBasI MOBEPXHOCTb.

Cdepa u map: meHTp, paauyc, TUaMeTp; IUIONIaas MOBEpXHOCTH chepbl. Bzaumuoe
pacrioyioskeHue chepbl U TUIOCKOCTH; KacaTellbHas TNIOCKOCTh K cdepe; miommaas chepsl.

N300pakeHue Tes BpallleHus Ha IIOCKOCTH. Pa3BEpTKa IMIIMHApa U KOHYCA.

KomOuHarmu ten BpalieHuss ¥ MHOTOIPaHHUKOB. MHOTOrpaHHUK, OMMCAHHBIA OKOJIO
cdepsr; chepa, BrircaHHas B MHOTOTPaHHUK, HITH TEJIO BPAIICHUSI.

[Tonsstue 06 o00BEMe. OcHOBHBIE CBOWMCTBA O0BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajuiesienunena u ciaeacTBus u3 He€. O0bEM UIMHIPA, KoHyca. O0bEM
1apa v Iiomaab Cepsl.

[TomoOHBIe Tena B mpocTpaHcTBe. COOTHOIICHUSI MEXIY TUIOIIAISIMU TMOBEPXHOCTEH,
00BEMaMU ITOT00HBIX TEJI.

Cevenuss nwimHApa (MApaUIeIbHO M TEPIEHAUKYISIPHO OCH), CEYCHHUs KOHyca
(mapasuteIbHOE OCHOBAaHUIO M ITPOXO/SIIEe Yepe3 BEPIIMHY ), CCUSHHSI Iapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

Bektop Ha 1uiockoctd M B mpocTpaHcTBe. CIOXKEHHE M BBIYUTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha YHCII0. PaznoxeHne BeKTopa 1o TpéM HEKOMILIAaHAPHBIM BEKTOPaM.
[IpaBuio mapaienenumena. Pemenne 3a1a4, CBI3aHHBIX C TPUMEHEHHEM MPABWII ICHCTBHIMA
¢ BekTopamu. [IpsiMoyronpHas cucteMa KOOpAMHAT B MpocTpaHcTBe. KoopanHaTel BEeKTOpA.
[Ipocrelimue 3agaun B KOOpAWHATAX. YTONI MEXAy BekTOopamu. CKaJIpHOE MPOU3BEICHHE
BEKTOpPOB. BhIuuCIieHNE YrIIOB MEXIy MPSMBIMU U TUIOCKOCTSIMH. KOOpIMHATHO-BEKTOPHBIN
METOJI IIPH PEIICHUH T€OMETPHUYECKUX 3a71au.



IINTIAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIbTATbBI

JInuHOCTHBIC pe3ynbTaThl OCBOCHHS MPOTPaMMbI yueOHOro mpeaMera «MaremaThkay
XapaKTEPHU3YIOTCS:

I'pa:knanckoe BocMTaHUeE:

c(hOPMHUPOBAHHOCTBIO TPAKIAAHCKON TO3WUIMU OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YIEHA POCCHUHCKOrO0 OOIIECTBA, IIPEACTABICHHEM O MAaTeMaTHYECKUX
OCHOBaX (DYHKIIMOHUPOBAHMS PA3IHYHBIX CTPYKTYp, SIBJICHUH, TPOLEAYp T'PaKIaHCKOTO
oOmecTBa (BBIOOPHI, OMPOCHI W TMp.), YMEHHEM B3aMMOJCHUCTBOBATh C COIMAIBHBIMH
WHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIIUSIMH U Ha3HAYCHHEM.

IlaTproTHyeckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTBIO POCCHUICKONM TPaXKJAaHCKOH HJICHTUYHOCTH, YBAXEHUSA K
MPOIIJIOMY M HACTOAIIEMY POCCHHUCKOWM MaTeMaTUKH, IIEHHOCTHBIM OTHOIIEHHEM K
JOCTHDKCHHMSIM POCCHUCKHUX MATeMAaTHKOB W POCCHUCKOM MaTeMaTHYEeCKOH IIKOJbI, K
HCIIOJIB30BAHUIO 3THX JOCTHKEHHUH B IPYTrUX HayKaX, TEXHOJIOTHIX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHUEM JIYXOBHBIX IIEHHOCTEH POCCHUCKOTO Hapoaa, CcHOpMUPOBAHHOCTHIO
HPaBCTBEHHOTO  CO3HAHUS, OSTHYECKOTO TOBEICHHS, CBSI3aHHOTO C IPAKTHYECKHM
MIPUMEHEHHUEM JIOCTHIKEHUN HAYKH U JISATeILHOCTHI0 YIEHOTO; OCO3HAHMEM JIMYHOTO BKJIAIa
B IIOCTPOCHHUE YCTOMYHUBOTO OYAYIIIETO.

JcTeTHYeCKoe BOCIIHTAHHE:

ACTETUYCCKUM OTHONIICHHWEM K MHpPY, BKJIIOYas OCTETUKY MAaTeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajad, pEIICHUH, pacCyXIACHUH; BOCIPUUMYUBOCTHIO K
MaTeMaTHYECKUM acIeKTaM pa3JIMYHbIX BUJIOB HCKYCCTBA.

dusnyeckoe BOCIHTAHHUE:

c(hOPMHUPOBAHHOCTHI0 YMEHHsI TNPUMEHITh MaTeMaTHYCCKHWE 3HAHHMS B HMHTEpecax
3I0pOBOTO M O€301acHOro 00pasa JKU3HHU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 37I0POBBIO
(3mopoBoe uTaHue, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OT/ABIXA, peryispHas Gundeckas
AKTUBHOCTb); bu3nIecKoro COBEPIIICHCTBOBAHMUS, Ipyd  3aHATHUSAX  CIOPTHUBHO-
037I0pPOBUTEILHOMN IEITEIBHOCTHIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTH TPYAOJIIOOUS; MHTEPECOM K Pa3IudHbIM
chepaM podeCcCHOHATHHON IEATETLHOCTH, CBA3aHHBIM C MATEMATUKOU U €€ MIPUIIOKEHUSIMH,
YMEHHUEM COBEpINAaTh OCO3HAHHBIM BBHIOOp Oynymed MNpoPecCuu | PeaTn30BbIBAThH
COOCTBEHHBIC >KM3HEHHBIC IUIAHBI, TOTOBHOCTBIO W CIIOCOOHOCTBHIO K MaTeMaTHYECKOMY
00pa3oBaHMIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUHU BCEH JKU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYCCKUX 3a]]a4 MAaTeMaTHYECKON HAPaBJICHHOCTH.

IKO0JIOrHYecKoe BOCIIHTAHME:

c(hOPMHUPOBAHHOCTBIO IKOJIOTMYECKOW KYJIbTYpPhl, TOHUMAHUEM BIUSHUS COIMAIBHO-
SKOHOMHUYECKHUX IPOIIECCOB HA COCTOSTHUE MPHUPOTHON M COLMAIBLHON CpEllbl, OCOZHAHHEM
IO0ABHOTO  XapaKTepa dSKOJOTHMUYECKHX MpoOJIeM; OpHUEHTalued Ha NPUMEHEHHUE
MaTeMaTHYeCKUX 3HAHWW JUIA pelieHus 3amad B O0JacTH  OKPYXKAIOIIEH Cpelbl,
IJIAHUPOBAHUS TIOCTYIIKOB M OLIEHKH X BO3MOJKHBIX IMOCJIEACTBUH JJISI OKPYKAIOIIEH CPeIbl.

IleHHOCTH HAYYHOTO MO3HAHMS:

c(hOPMHUPOBAHHOCTBI0 MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAyKU M OOIIECCTBEHHON IPAKTUKH, MOHMMAaHUEM MAaTeMAaTHYEeCKOM HAyKH Kak
chephl YETOBEYECKON EATEeILHOCTH, ITAloOB €€ Pa3BUTHS W 3HAYMMOCTH IS Pa3BUTHUSA
[UBWJIN3AIMY; OBJIAJICHUEM S3BIKOM MATEMAaTHKA W MaTeMaTHYEeCKOW KyJIbTypod Kak



Cp€ACTBOM IIO3HAHUA MHpPA; TOTOBHOCTBIO OCYIICCTBJIATh IPOCKTHYIO U UCCIICA0BATCIbCKYIO
ACATCIIBHOCTh HHAWBUAYAJIILHO U B I'PYIIIIC.

METAIIPEJMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbie  pe3yJbTaThl  OCBOGHUS  IMPOrpaMMbl  y4eOHOTOo  TIpeaMeTa
«MaremaTuka» XapaKTepU3YIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMH HO3ZHABAMETbHLIMU
oelicmeusmu, VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OeUCMBUAMU,  YHUBEPCAIbHLIMU
PpecyIIMUBHBIMU OeUCMBUAMU.

1) Vuusepcanvuvie noznasamenwvHwvle Oeticmsus, obecneyusarom @GOpMuposarue
0A306blX  KOCHUMUBHBIX NPOYECcOo8 00yuarwuxcs (0ceoenue Memooos HNO3HAHUS
OKpYJIcarueco mMupa, NpuMeHeHue J0SUHECKUX, UCCIe008ameNbCKUx onepayutl, yMeHutl
pabomamy ¢ ungopmayueti).

Ba3oBble Jijornueckue n1ecTBUA:

® BBUIBIATH MW XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKH MAaTEMATHYECKUX
O00OBEKTOB, TOHATHH, OTHOIIEHWH MEXIy TMOHATUAMH,  (OPMYIUPOBATH
ompe/ieeHUs] MOHIATHI, yCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KiacCUHKaAINH,
OCHOBaHMS 1)1 000OIIEHUS U CPAaBHEHU S, KPUTEPUH TTPOBOIMMOI0 aHAJIN3a;

® BOCHpPHUHHUMATh, (OPMYITUPOBATh U NPEOOPA30OBLIBATH CYXKJICHUS: YTBEPAUTEIbHbIC
Y OTPHUIIATEIIbHBIE, €IMHUYHBIC, YaCTHBIE M OOIIME; YCIOBHBIC,

® BBIIBJIATH MaTEMaTUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M TNPOTHUBOPEUUS B
(dakTax, NaHHBIX, HAOMIONEHUSX W YTBEPXKIACHUAX; MpemiaraTb KPUTECPUHU IS
BBISIBIICHUSI 3aKOHOMEPHOCTEH U MTPOTHBOPEUHI;

e JleNaTh BBIBOJBI C  KCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX |
WHIYKTUBHBIX YMO3AKIIOUEHUH, YMO3aKIIOUSHUH 110 aHAJIOTHH;

® TPOBOJUTH CaMOCTOSITEIHHO JIOKA3aTeIbCTBA MAaTEMAaTHYECKUX YTBEPKICHHUI
(IpsiMBbIE ¥ OT MPOTHBHOTO), BHICTPAUBATh apTyYMEHTAIIMIO, IIPUBOIUTH IPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYXKCHUS U BBIBOJIBI;

e BBIOMpaTh CrOCO0 pemieHus Yy4eOHOW 3a7aur (CpaBHUBATh HECKOJIBKO BapHaHTOB
pemieHusi, BbIOMpPAaTh HawboNee TMOIXONAIMA C YYETOM CaMOCTOSITEIHHO
BBIJICIICHHBIX KPUTEPHEB).

Ba3oBble ucciaenoBarejabLcKue NeliCTBUA:

® HCIOJIb30BaTh BOMPOCHI KakK HCCICIOBATEIbCKMM HMHCTPYMEHT ITO3HAHUS,
dhopmyIupoBaTh BOITPOCHI, bukcupyromue MIPOTHBOPEYHE, npobiemy,
yCTaHABJIMBAaTh HMCKOMOE M JlaHHOE, (OopMUpOBaATh THIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3MIUIO, MHEHUE;

® TIPOBOJUTH CAMOCTOSTEIBHO CIUIAHWPOBAHHBIM SKCIEPUMEHT, HCCIICIOBAHHE I10
YCTAHOBJICHUIO OCOOCHHOCTEH MaTEMaTHYECKOrO OOBEKTa, SIBJICHHS, Ipolecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXTy OOBEKTaMH, SIBJICHUSIMH, IIPOLIECCAMH,

® CaMOCTOATENbHO (QopMynIHpoBaTh OOOOIIEHWS W BBIBOABI 110 PE3yJIbTaTam
MPOBEACHHOTO  HAONIOJEHUS,  HCCIEJOBaHHUsA,  OLECHHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIIICHHUI;

® T[POrHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoOlecca, a TakKe BbBIABUTATh
MIPEATIONOKEHHS O €0 PA3BUTUHU B HOBBIX YCIIOBHSX.

Pab6ora ¢ undgopmanmueii:

® BBIABJIATH AePUIUTH HHOOPMAIUH, TaHHBIX, HEOOXOIMMBIX JIJIs1 OTBETA Ha BOIPOC
W JUTS peIIeHUs 3a/1a4u;

e BpIOMpaTh HWHPOPMAIMIO W3 KMCTOYHHUKOB PA3JIUYHBIX THUIIOB, aHAIM3UPOBATH,
CHUCTEMATHU3UPOBATh M MHTEPIPETUPOBATH HH(POPMAITHIO PA3IMYHBIX BUIOB U (HOPM
MIPEACTABICHUS;



2)

CTPYKTYpUpOBaTh HHGPOpPMAIUIO, TMPEACTaBIATh €€ B pa3luyHbIX (opmax,
WJUTIOCTPUPOBATH TpadudecKy;
OLICHHUBATh HAJEKHOCTH MH(POPMAIMU MO CaMOCTOSITENBHO CHOPMYIHPOBAHHBIM
KPUTEPUSM.

Yuusepcanvuoie KOMMYHUKamMueHbvle Oeticmsusl, obecneyusarom

CchopMUPOBAHHOCIb COYUATBHBIX HABLIKOE 0OVUAOUWUXCSL.
Oo0menune:

BOCIPUHUMATh U (POPMYIHpPOBATH CYXJIEHHS B COOTBETCTBHHM C YCJIOBHSIMH U
LEeJSIMU OOILIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHHS B YCTHBIX
M THCbMEHHBIX TEKCTax, JaBaThb IMOSICHEHHs 10 XOAY pelIeHus 3ajaud,
KOMMEHTHUPOBATh MOJYyYEHHBIH Pe3yIbTaT;

B Xxole oOcCyXJeHusi 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMON TEMBI,
npoOyieMbl, pelraeMoil 3ajaud, BbICKA3bIBaTh HJAEU, HAICJIEHHbIE Ha IOHCK
pEIICHHUS; COMOCTaBISATh CBOM CYXICHHUS C CYXICHUSMHU JPYTHMX Y4aCTHUKOB
Iuanora, oOHapy>KUBaTh Pa3MuUe U CXOJACTBO MO3HIIMIA; B KOPPEKTHOH (dopme
(dbopMyIIHpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

MPEJICTaBIATh PEe3yNbTaThl pEIIeHUs 3aJadd, OHKCIEPUMEHTa, HCCIIeI0BaHus,
MIPOEKTa; CaMOCTOSITENbHO BBIOMpaTh (opMar BBICTYIUICHHS C Y4€TOM 3aiad
Mpe3eHTAIMU U OCOOCHHOCTEH ayIUTOPUH.

CoTpyaHunuecTno:

3)

MMOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAaHIHON U WHIUBUAYATbHONU paboThI
IpU pelleHuu Y4eOHBIX 3a7ay; NPUHUMATh LEJIb COBMECTHOW JeATeIbHOCTH,
IUIAHUPOBATh OPTaHHU3aAI[MI0 COBMECTHOM paloThl, pacHpenesiarh BUIbl padoT,
JIOTOBapUBaThCsA, O0CYKJaTh MpPOLECC M pe3ynbTaT paboThl; 0000IIaTh MHEHUs
HECKOJIbKUX JIIOJIEH;

y4acTBOBaTh B TPYMNIOBBIX (opmax paboTel (00CykaeHHS, OOMEH MHEHHH,
«MO3TOBBIE HITYPMbI» U MUHBIE); BBIITOJIHATH CBOIO YacTh pabOThl U KOOPIUHUPOBATH
CBOM JICUCTBUSA C IPYTUMH 4IEHAMHU KOMaH/bl; OIICHUBATh Ka4eCTBO CBOETO BKJIaJa
B O0mMHA MNPOIYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aUMOJICUCTBUA.

Yuusepcanvuvie pezynamuenwvie Oeticmeus, obecneuusaiom ¢hopmuposanue

CMBICI08bIX YCMAHOBOK U HCUHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranmszauus:

COCTaBJIATH IJIaH, AJITOPUTM PELICHUS 33a]1a4l, BEIOUpATh CIIOCO0 PELIEHUS C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATh
¥ KOPPEKTUPOBATh BAPHUAHTHI PEIICHH ¢ Y4ETOM HOBOW MH(OPMAIIUH.

CaMOKOHTPOJIb:

BJIa/IETh HaBBIKAMM IIO3HABATENIbHON peQIieKCMM KaK OCO3HaHHUS COBEPIIAEMBIX
JNEHCTBUI M MBICIUTENBHBIX MPOIECCOB, MX PE3yJIbTAaTOB; BiIaJleTh croco0aMu
CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoIlecca U pe3yibTaTa pelieHrus MaTeMaTHueCcKOn
3a/lauu;

MpeIBUJIETh TPYAHOCTH, KOTOpbIe MOTYT BO3HUKHYTh NpU pELICHUU 3ajauu,
BHOCHUTH KOPPEKTUBBI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOATEILCTB, JAaHHBIX,
HaWJCHHBIX OIHUOOK, BHISBICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBUE pe3yibTaTa LEIH U YCIOBHUSM, OOBICHITH NPUUYHHBI
TOCTUKEHHSI UM HEJOCTHKEHUS! Pe3ysIbTaTOB JEATEIbHOCTH, HaXOIUTh OHIMOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI
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OnepupoBaTh MOHATHIMH: TOUKA, MPSMasi, IITOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUHM M CIEACTBUA W3 HHUX TPH PEIICHUH
r€OMETPUUYECKHX 3a/1a4.

OnepupoBaTh MOHATHAMHU: TAPALICIBHOCTh M TEPICHAUKYJISIPHOCTh NPSIMBIX U
IIIOCKOCTEH.

KinaccuduiupoBats B3aMMHOE PacoyiOKEHUE TPSIMBIX U TUIOCKOCTEH B MMPOCTPAHCTBE.

OnepupoBaTh TOHATHUSAMHU: JBYTPAaHHBIM YroJi, TpaHW JIBYTPAHHOTO YyrIia, pedpo
JBYTPAHHOTO yTJja; JUHEHHBIN YToJl ABYTPAHHOTO yIJa; TpaaycHas Mepa IBYTPaHHOTO yTJa.

OnepupoBaTh MOHATUSIMH: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBITYKJIbI MHOTOTPaHHUK,
3JIEMEHTHI MHOTOTPaHHUKA, TPABUJIbHBIN MHOTOTPaHHHUK.

Pacnio3naBatn OCHOBHBIC  BHJbl  MHOTOIPAaHHHKOB (mupamua; pu3Ma,
MPSIMOYTOJIBHBIN MapajuieenuIe, Kyo).

KnaccudumupoBarh MHOTOrpaHHUKH, BBIOMpAs OCHOBAaHHS JUIS KJIACCH(UKAIIMHI
(BBIMMYKJIBIE W HEBBINTYKJIbIE MHOTOTPAaHHUKH, IPaBUJIbHBIE MHOTOTPAaHHUKH, MPSMBIE H
HAaKJIOHHBIE TIPU3MBI, ITApaJLICICITUTIC B ).

OnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOIPAHHUKOB.

OOBACHATH MPUHITUIIBI TOCTPOCHUS CEUCHHH, UCTIOIB3YsI METOJ CJICIOB.

CtpouTh ce4YeHUs MHOTOTPAHHHUKOB METOJOM CJICJIOB, BBINOJHATH (BBIHOCHBIC)
IJIOCKHE YEPTEXKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX (DHUTYp: BH CBEPXY, COOKY, CHU3Y.

Pemate 3amaum Ha HaXOXKJACHHE TEOMETPHYECKUX BEJIWYHMH TI0 00pa3naM WiIu
aNropuTMaM, MPUMEHSS M3BECTHBIC AaHAJTUTHYCCKHE METOJbl NMPH PEIICHUU CTaHAApTHBIX
MaTeMaTHYECKUX 3aJ1ad Ha BBIYMCICHUE PACCTOSHHA MEXIY IABYMS TOYKAMH, OT TOYKH JI0
MPSIMOM, OT TOYKH JIO TFIOCKOCTH, MEXK/y CKPEIIUBAIOITUMUCS MTPSIMBIMHU.

Pemate 3amaum Ha HaXOXKJACHHE TEOMETPHYECKUX BEIWYHMH TI0 00pa3naM WiIu
aNropuTMaM, MPUMEHSS M3BECTHBIC AaHAJTUTHYCCKHE METOJbl NMPH PEIICHUU CTaHAApTHBIX
MaTeMaTHYeCKUX 3a/lad Ha BBIYUCICHUE YIJIOB MEXKIY CKPEIIUBAIOIIUMUCS TPSMBIMH,
MEXIy NMPSMOHN U TUIOCKOCThIO, MEXTY TIJIOCKOCTSIMH, IBYTPAaHHBIX YTJIOB.

Brruucisate 00bEMBI 1 IUTONIAIA TOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, TUPaMHUIa)
C NMpuUMEHEeHHEeM (HOPMYJI; BBIUMCIATH COOTHOIICHHS MEXIY IUIOMAISIMU TOBEPXHOCTEH,
00bEéMaMHu 1MOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBarh TMOHSATHUSAMH: CHUMMETPHUsl B IPOCTPAHCTBE;, ILIEHTP, OCh U IUIOCKOCTh
CUMMETPHH; IIEHTP, OCh U IJIOCKOCTh CUMMETPHUH (PUTYPBI.

H3Bnekarts, npeoOpa3oBHIBATH 51 WHTEPIPETHUPOBATH nHpopMaIuio 0
MPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (UTYpaXx, MPEICTABICHHYIO Ha YEPTEKax U PUCYHKAX.

[IpumensaTp reoMeTrpuyeckue (HaKThl IS PEIICHUS CTEPEOMETPUUYECKHX 3ajad,
MPEATOJIararoluX HECKOJBKO IIaroB PEIICHHS, €CIU YCIOBUS MIPUMEHEHHUS 3aJIaHbl B SIBHOM
dhopwme.

[IpuMeHATh TpOCTEHIIINE MPOrPaMMHBIC CPEJICTBA U YJEKTPOHHO-KOMMYHHUKAITMOHHBIC
CHUCTEMBI TIPH PEIICHUH CTEPEOMETPUIECCKUX 3a/1a4.

[IpuBoauTE, TpPUMEPHl MAaTEMAaTHUYECKHX 3aKOHOMEPHOCTEH B MPUPOAEC U IKU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHU B UCKYCCTBE.

[IpuMeHATh TOTyYeHHBIC 3HAHUS HA MPAKTHKE: aHAIM3UPOBATh PEabHBIC CUTYAIlUU H
MPUMEHATh HW3YYCHHBIC TIOHSATHUS B TMPOIECCE IOMCKA PEIICHHs] MaTeMaTHYeCKH
chopMyIUpPOBaHHOM MPOOJIEMBI, MOJICIUPOBATh PEATbHBIE CUTYAIlMHd Ha S3bIKE TEOMETPHH,
HCCIIEA0BAaTh MTOCTPOSHHBIE MOCIIH C UCIIOJIb30BAHUEM T'€OMETPUIYECCKUX MTOHATUI U TEOPEM,
anmapaTta anreOppl; pemaTh MPAKTHYECKUE 3aJladyd, CBS3aHHBIE C HaXOXICHHUEM
T€OMETPUUYECKHUX BEJTUYHH.

11 KJIACC



OnepupoBarh  TOHATHSAMH:  IIMJIMHAPHYECKAsT  IMOBEPXHOCTh,  OOpasyolue
WINHAPUYECKON TOBEPXHOCTH, IMJIMHIP, KOHHYECKas TOBEPXHOCTh, OOpa3yrolime
KOHHYECKOW MOBEPXHOCTH, KOHYC; ChepruiecKasi HOBEPXHOCTb.

Pacrnio3naBath Tera BpameHus (IHMIIMHADP, KOHYC, cepa u map).

OOBACHATH CLIOCOOBI MTOTYYCHHSI TEJI BPALIICHHUS.

KnaccuduiupoBarb B3auMHOE PacloiIOKeHHE CPEePhl U TUIOCKOCTH.

OnepupoBaTh MOHATUSMU: IAPOBOW CETMEHT, OCHOBAaHHE CErMEHTA, BHICOTA CEIMEHTA,;
IaPOBO#i CJI0H, OCHOBAHHUE IIAPOBOT'O CJIOSI, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Bbranciare 00bEMBI U TUIOIIAAN TOBEPXHOCTEH TEJ BpAIlEHUS, TEOMETPUYCCKHIX TEIl C
pUMEHEHHEM (HOPMYII.

OnepupoBarh MOHIATUSIMHU: MHOTOTPAaHHHK, BIIMCAHHBIN B chepy U ONMHMCAHHBIH OKOJIO
cdepsr; chepa, BiEcaHHAsi B MHOTOTPaHHHK HITH TEJIO BPaIICHUSI.

BBIUUCIIATE COOTHOLICHHUS MY IUIOMIA/IIMU ITOBEPXHOCTEH 1 00BEMaMU 1TOOOHBIX
TeJL

N300paxkaTh u3ydaemble (QUTrypbl OT PYKH M C NMPUMEHEHUEM IMPOCTBHIX UYEPTEKHBIX
WHCTPYMEHTOB.

BBIMONHATE (BBIHOCHBIE) IJIOCKUAE YEPTEXKH U3 PHCYHKOB MPOCTHIX 00BEMHBIX QUTYP:
BUJI CBEPXY, COOKY, CHU3Y; CTPOUTH CCUCHUS TEJ BPAILICHHSI.

W3BnekaTh,  MHTEPIPETHPOBATH W NpeoOpa3oBbIBaTh ~ WHPOPMALHIO O
MIPOCTPAHCTBEHHBIX TEOMETPUICCKUX (PHUTYpax, MPEICTABICHHYIO HA YEPTEKaX U PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B TIPOCTPAHCTBE.

BBIMONHATE JCHCTBUSL CIIOKEHUS BEKTOPOB, BBIYUTAHHS BEKTOPOB M YMHOXKCHUS
BEKTOpa Ha YHCJI0, OOBSCHATh, KAKUMU CBOMCTBAMH OHH O0JIaIaf0T.

[TpuMeHsTH MPaBHIIO TApAILICIICITUIIC A,

OnepupoBarh MOHATUSMH: JIEKAPTOBBI KOOPAWHATHI B TIPOCTPAHCTBE, BEKTOP, MOYJIh
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YrOJ MEXIY BEKTOPaMH, CKaIsIpPHOE
MIPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIC M KOMIUIAHAPHBIC BEKTOPBI.

HaxomuTe cymMMy BEKTOPOB W TIPOHM3BEICHHUE BEKTOpPAa Ha YHUCIO, Yrol MEXIy
BEKTOPaMH, CKAIIPHOE MPOM3BEACHUE, PACKJIAJbIBATh BEKTOP IO JIBYM HEKOJUIMHEAPHBIM
BEKTOpaM.

3amaBaTh IIIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CHCTEME KOOP/IMHAT.

[TpumensTh reoMerpuyeckre (akThl I PEUICHUS CTEPEOMETPHUYSCKUX —3ajad,
MIPE/IIIOIAraoIINX HECKOJIBKO IIaroB PEIICHUs, €CIIM YCIIOBUS IPUMEHEHHSI 3aJJaHbl B SIBHOU
dbopwme.

Pemrate mpocreifime reomMeTpuveckMe 3aJadyd  Ha  NPUMEHEHUE BEKTOPHO-
KOOPJMHATHOTO METOJIA.

Pemrate 3amaun Ha JI0Ka3aTEIbCTBO MATEMAaTHYECKUX OTHOIICHWH M HAXOXKICHHE
TE€OMETPUYCCKUX BEIMYMH MO 00pas3laM WU aJTOPUTMaM, MPUMEHSS M3BECTHBIC METOJIbI
MIPH PEUICHUN CTaHAAPTHBIX MATEMAaTHYECKUX 33/1ad.

[TpuMeHsTh IpOCTEHIIINE TPOrPAMMHEBIC CPEACTBA U 3JICKTPOHHO-KOMMYHUKAIITMOHHBIC
CHCTEMBI TIPU PEIICHUU CTEPEOMETPHUYECKUX 3aj1au.

[TpuBOAMTH TPUMEpPHI MAaTEMATHUECKUX 3aKOHOMEPHOCTEH B MPHPOJE W SKU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB TE€OMETPUHU B MICKYCCTBE.

[TpuMeHsATh IOTYYCHHBIC 3HAHKS HA IPAKTUKE: aHAJM3UPOBATh PEAIbHBIC CUTYalluu U
NPUMEHSATh M3YYCHHBIC TOHATHS B TpoOIlecce TIOMCKA PEHICHUS MaTeMaTH4eCKU
cOpPMYIIHPOBaHHOW MPOOJIEMBI, MOJICITHPOBATh PEAbHBIC CUTYAIlMH Ha SI3BIKE TC€OMETPHH,
UCCIIEIOBATh TIOCTPOCHHBIC MOJICIH C MCIIOJIb30BAaHHEM T'€OMETPUYCCKUX TOHSITHIA U TEOPEM,
ammapara anreOpbl; peliaTh MPAKTHYECKWE 3a/ladyd, CBSI3aHHBIE C  HAXOXKICHHEM
TE€OMETPUYCCKUX BEITHUUH.



TEMATHYECKOE INTIAHUPOBAHUE
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Ne KoanuecTBO yacon
HaumeHoBaHue pa3jie/ioB DuiekTpoHHbBIE (U POBbIE)
n/ KonTpoabHbie IIpakTnyeckue
U TeM MPOrpamMMbl Bcero o0pa3oBaTejIbHbIE pecypchl
n padoThI padoThI
1 BBeneHune B cTepeoOMeTpHIO 10 Bubmmorexa HOK
BEJICHUE B CT MeTpHU
A P P https://m.edsoo.ru/1¢209e37
[IpsiMbIE M TUIOCKOCTH B
) MPOCTPAHCTBE. 1 ! bubnuorexa [JOK
[TapanienbHOCTb NPSAMBIX U https://m.edsoo.ru/1¢209¢e37
IIJIOCKOCTEN
3 [lepnenuKyIsIpHOCTH 12 bubnnoreka [IOK
MPSIMBIX U MJIOCKOCTEHN https://m.edsoo.ru/1¢209e37
4 VYrubl MeXAy NPSMBIMU U 10 ! bubnnoreka [JOK
IIJIOCKOCTSIMU https://m.edsoo.ru/1¢209e37
bu6nuorexa [JOK
5 M
HOTOTPAHHHER 1 ! https://m.edsoo.ru/1¢209e37
6 O6mé ororba o8 9 ! bubmuoreka [JOK
MBI MHOTOTpaHHHK
b P https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: ceuenus, 4 ! bubnnoreka [JOK
PACCTOSTHUS U YTJIbI https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO 68 s 0
YACOB I1O I[TPOI'PAMME




11 KJIACC

HauMeHoBaHue KoandecTBo yacos
Ne DJIeKTpOHHbIE (LM(ppPOBbIE)
pa3zejioB M TeM KonTtpoibHbie IIpakTH4eckue
n/n Beero o0pa3oBaTejibHbIE PECYpPChI
NporpamMmbl padoThI padoThI
| Tera BbALICHIA 1 bu6mmoreka [IOK
patll https://m.edsoo.ru/1c209¢e37
bu6mmoreka [IOK
) .
OonEub Ten > I https://m.edsoo.ru/1c209¢e37
B
3 Kj(I:TOEEIaI;IH 5 10 i but6mmoreka [JOK
P https://m.edsoo.ru/1¢209¢e37
MIPOCTPAHCTBE
[ToBTOpEHME,

4 00o01IeHME, - { bubmuoreka [JOK
CHUCTEMATHU3aIUA https://m.edsoo.ru/1¢209¢e37
3HAaHUH

OBILIEE KOJIMYECTBO
YACOB I1O 34 3 0

I[TPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Ne KosanuyecTBo yacos
DJIEKTPOHHBIE
Jlara uugposbie
nm | Tema ypoka KonTpoJabubie IIpakTH4eckue
Bcero U3y4YeHHs o0pa3oBaTe/IbHbIE
/ padoThbI padoThI
pecypchl
n
OcCHOBHBIE TIOHSTHS
CTEPEOMETPHUH: TOUKA,
npsiMasi, TNIOCKOCTb,
npoctpanctso. [IpaBuna bubnnoreka [IOK
1 N300paKeHHs] Ha PUCYHKaX: 1 https://m.edsoo.ru/aecc?
M300paxeHus! III0CKOCTEH, Tcd
napaieNIbHBIX MPSMBIX
(OTpe3KOB), cEpeINHbI
oTpe3Ka
[TonsaTus: nepecekaromuecs
P bu6nmoreka [JOK
IJIOCKOCTH,
2 1 https://m.edsoo.ru/2d8a9
nepeceKaroIyecs npsmas u 90
TUIOCKOCTh —
[TonsaTus: nepecekaromuecs
P bu6nuoreka [JOK
IJIOCKOCTH,
3 1 https://m.edsoo.ru/db685
nepeceKaroIyecs npsmas u 73
TUIOCKOCTh 2=
3HAKOMCTBO C bu6nmoreka [JOK
4 1
MHOTOTpaHHUKaMH, https://m.edsoo.ru/a6395




n300pakeHune 9ed

MHOTOTPaHHUKOB Ha

pUCYHKaX, Ha

MPOSKIIMOHHBIX YePTEkKaX

HauansHbie CBC,[[GHI/IS{ o KyOe BuGmorexa [1OK

fq:;;i\fygzixﬂiawepmn " 1 https://m.edsoo.ru/b30df

MHOTOTPaHHUKOB £

HauansHbie CBC,[[GHI/IS{ o KyOe Butmorexa LIOK

fq:;;i\fygzixﬂiawepmn " 1 https://m.edsoo.ru/3d8ff
d32

MHOTOTPaHHUKOB

[TonsiTue 06

aKCHOMaTHYECKOM bubmuoreka [JOK

MIOCTPOEHUU CTEPEOMETPHUH: 1 https://m.edsoo.ru/Occ5c

AKCHOMBI CTEPEOMETPUH U 4fe

CJICJICTBUS M3 HUX

[TonsiTue 06

aKCHOMaTHYE€CKOM bubmuoreka [JOK

MIOCTPOEHUU CTEPEOMETPHUH: 1 https://m.eds00.1ru/239c8

AKCHOMBI CTEPEOMETPUH U cb4

CJICJICTBUS M3 HUX

[Tonsitue 06

aKCHOMaTHYECKOM bubmuoreka [JOK

MMOCTPOCHUU CTEPEOMETPHUU: 1 https://m.edsoo.ru/65c6b

AKCUOMBI CTEPEOMETPUU U 106

CIICJICTBUS M3 HUX




[TonsTue 00

aKCMOMAaTHYECKOM bu6nuoreka [JOK
10 | mocTpoeHuuM cTepeoOMETpHH: https://m.edsoo.ru/258fc
AKCUOMBI CTEPEOMETPUU U 245
CJIEJICTBHS U3 HUX
BiaumHoe pacnonoxenue
MPSIMBIX B IPOCTPAHCTBE: bubmuoreka [JOK
11 nepeceKaronimecs, https://m.edsoo.ru/1a252
napajuieIbHbIE U 0f6
CKPEIIHBAOIINECS TIPSIMBIE
[TapaniensHOCTh MPSMBIX U
MJIOCKOCTEH B MPOCTPAHCTBE: BuGmorexa [1OK
jp | [APAUICTIDHAIC HPAMBIC B https://m.edsoo.ru/93ad3
MIPOCTPAHCTBE; b3
[apaJuIeIbHOCTb TPEX T
MIPSIMBIX
Hapannenbvﬁocm MPSAMBIX U BuGmorexa 1IOK
|3 | THIocKocTen B HPOCTpaH(iTBe: https://m.edsoo.ru/eeld1
[TapamtensHOCTE IPSIMON U b9
IIJIOCKOCTH
VYriasl ¢ cOHanpaBIEHHBIMU bubamorexa LHOK
14 croponamt https://m.edsoo.ru/9f407
1b9
Yroa Mexay npsiMbIMU B bubamorexa LHOK
15 https://m.edsoo.ru/fe733

MIPOCTPAHCTBE

862




VYros Mexay NpsSMbIMU B

bu6nuoreka [JOK

16 https://m.edsoo.ru/2935a
IIPOCTPAHCTBE 920
[TapamiensHOCTD bub6nuoreka [IOK
17 | mulockocTel: mapauienbHble https://m.edsoo.ru/2el8f
ILIOCKOCTHU 255
CBoiicTBa mapayiebHBIX bubamorexa LOK
18 . https://m.edsoo.ru/e504d
IJI0CKOCTEN 656
[Ipocreiimme
bu6mmoreka [IOK
19 | MPOCTPATCTBCHIRIC furypet https://m.edsoo.ru/4a28d
Ha TJIOCKOCTH: TETPAdIp, 02
KyO, mapajienenumne; o
bu6mmoreka [IOK
20 | IlocrpoeHue ceueHuit https://m.edsoo.ru/1d434
dof
bu6mmoreka [IOK
21 | Ilocrpoenue ceueHuit https://m.edsoo.ru/ec26f
esd
KonTponbHas padota no
teMme "[IpsiMble U MIIOCKOCTH bubnnoreka [IOK
22 | B IPOCTPAHCTBE. https://m.edsoo.ru/9a0a9
[TapannenbHOCTh NPSMBIX U €56
mockocTen"
” [IepnenuKyISIpHOCTH bubnnoreka [JOK
MPSIMON U TJIOCKOCTH: https://m.edsoo.ru/b19f6




NEepIEHAUKYIIIPHBIE IPSMbIE

B IIPOCTPAaHCTBC

asd

[IpsiMble napasensHele U

bu6mmoreka [IOK

24 | nepreHIuKyJIsSpHbIE K https://m.edsoo.ru/0acl 1
TIIIOCKOCTH c95
[Ipsimble napasuienbHbIe U bubnnoreka [IOK

25 | neprneHIuKyJIspHbIE K https://m.edsoo.ru/ba545
TIIIOCKOCTH 966
[Tpu3nak bubnnoreka [IOK

26 | neprneHIuKyJISIpHOCTU https://m.edsoo.ru/f85bf
MPSMON U TIIOCKOCTH c46
[Tpu3znak bubnnoreka [IOK

27 | neprneHauKyJISpHOCTU https://m.eds00.1ru/79165
MPSIMOM M TUIOCKOCTH d1s
Teopema o npsimoit bubnnoreka [IOK

28 | neprneHauKyIIpHOU https://m.edsoo.ru/635¢c5
IUIOCKOCTH 087
Teopema o npsamoit bu6nuoreka [IOK

29 | nepneHauKyJIIpHOU https://m.edsoo.ru/bd374
TUIOCKOCTH 518
Teopema o npsamoit bu6nuoreka [IOK

30 | nepneHAUKYISIpHOU https://m.edsoo.ru/7d188
IUIOCKOCTH 34b
Ilepnenguxyinsp u bu6nuorexa [IOK

31 | HaxkJIOHHBIE: PACCTOSTHUE OT https://m.edsoo.ru/33c47
TOYKH /10 TIIOCKOCTH, 7d3




pacCTosAHUEC OT HpﬂMOfI A0
IIJIOCKOCTH

[lepnenaukyisip u
HAKJIOHHBIE: PACCTOSHUE OT

bu6mmoreka [IOK

32 TOYKH JI0 INIOCKOCTH, https://m.edsoo.ru/66fefa
paccTosiHue OT IPSMOM 10 dd
IJIOCKOCTH
[lepnienaukynsp u
HaKJIOHHBIE: PACCTOSIHHE OT bu6mmorexa [IOK

33 TOYKH JO TIOCKOCTH, https://m.edsoo.ru/a5b7b
paccTosiHue OT MPSMOM 10 8e3
IJIOCKOCTH
[lepnienaukynsp u
HaKJIOHHBIE: PACCTOSTHUE OT bu6muoreka [IOK

34 TOYKH JO TIOCKOCTH, https://m.edsoo.ru/dbee2
paccTosiHuE OT MPSIMOH 10 2bc
TUTOCKOCTH
VYTIIBl B IPOCTPAHCTBE: Yol bu6nuoreka LIOK

35 | Mexny npsamou u https://m.edsoo.ru/6b61b
IIOCKOCTBIO 2b4
JIByrpaHHbIN yroJl, bu6nuoreka [IOK

36 | JMHENHBIN yroia https://m.edsoo.ru/5fa0b
JBYT'PAHHOI'O yria 3ce
JIByrpaHHbIN yroJl, bu6muoreka [IOK

37 | JMHENHBINA yroia https://m.edsoo.ru/c7c77

JBYT'PAaHHOI'O yriia

Ted




[leprieHAUKYIAPHOCTD
IJIOCKOCTEH: MPU3HAK

bu6nuoreka [JOK

38 https://m.edsoo.ru/ec3e2
MEPIEeHIUKYISIPHOCTH JBYX a3
IJIOCKOCTEH ===
I1
mprHIfHHTHI;I}_mH}IpHH(:;f bubmuoreka [JOK
39 OCKOCTEH: TIpH3 https://m.edsoo.ru/ed9e2
MEPIEeHIUKYISIPHOCTH JBYX 280
IJI0CKOCTEN -
I1
epHeHﬂHIfyMpHOCTL bubmuorexa [JOK
IUTOCKOCTEM: IIPU3HAK
40 ockocte pH3 https://m.edsoo.ru/ba75d
MEPIEeHIUKYISIPHOCTH JBYX 57
IJI0CKOCTEN -
Teobenma o Thix bubmuoreka [JOK
41 p p https://m.edsoo.ru/e4972
MePIEeHIUKYIIIpax
cde
TeopeMa 0 Thix bubmuoreka [JOK
42 p p https://m.edso0.ru/52188
MePIEeHIUKYIIIpax
a7d
TeobeMa 0 Toéx bu6mmoreka [IOK
43 p p https://m.edso0.ru/91246
MIEPIICHIUKYIISIpax
736
KonTponbHas padota no
TeMam bu6mmoreka [IOK
44 | "llepneHAUKYISIPHOCTH https://m.edsoo.ru/5b971
MPSIMBIX U IJIOCKOCTEN" 1 ef3

"YTIBl MEXKAY IPSIMBIMU U




IJIOCKOCTSIMA"

[ToHsiTHE MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTBI

bu6mmoreka [IOK
45 | MHOTOTPAMIIEG, BRITYRIBIC https://m.edsoo.ru/2d24e
Y HEBBIITYKJIbIE ) 273
MHOT'OI'paHHHKH; pa3BEPTKa —
MHOTOI'paHHHUKA
[Tpu3ma: n-yroabHast
NpU3Ma; TPaHU U OCHOBAHUS Butmorexa LIOK
46 | [PHEMEL TIpAMATH https://m.edsoo.ru/b4ad6
HaKJIOHHAsl IPU3MBI; 3ad
OOKOBas ¥ TOJTHAs
MOBEPXHOCTh MPU3MBI
Hapaﬂﬂenennnev):[, bubGmmoreka IIOK
47 | TPAMOYTOTBHBIH https://m.edsoo.ru/8a7be
napilﬂnenennnez[ U €ro 633
CBOHCTBa
[Tupamupa: n-yrojabHast
nUpamMua, TpaHu U
OCHOBaHUE MMUPaMU/IbI; bu6muorexa [IOK
48 | OokoBas U MmoJiHas https://m.edsoo.ru/fblcd
MOBEPXHOCTH TTUPAMHU/IBL; 0as
NpaBUJIbHAS U yCeUEHHAS
nupamuIa
[IpaBuiibHBIE bubnnoreka [IOK
49 | MHOrorpaHHUKHU: IOHSTHE https://m.edsoo.ru/074c8
IIPaBUIILHOTO 865




MHOTOTPaHHHKA;
MpaBWJIbHAS MTPU3Ma U
MIPaBUJIbHAS TUPAMUJIA;
IIpaBUJIbHASA TPEYrOJIbHAas
MApaMUJIa U TIPABUIbHBINA
TeTpa’ap; Kyo

IIpencrasnenue o

bu6nuoreka [JOK
50 | [PABIUIbHRIX https://m.edsoo.ru/a0fdd
MHOTOTPaHHUKAX: OKTadIP, Sbf
JOJICKadAp U UKOCA3Ip. -
CummMmerpus B
MIPOCTPAHCTBE: CUMMETPHUS
OTHOCHUTENFHO TOYKH,
MPSAMOM, TNIOCKOCTH. bu6nmoreka [JOK
51 DneMeHThl CHMMETPUH B https://m.edsoo.ru/b9e77
nupamuiax, 7d9
napajuieNienunenax,
MPaBUJIbHBIX
MHOTOTpaHHUKAX
Brrunciaenue 31€MEHTOB bu6nuoreka [JOK
52 | MHOrorpaHHHUKOB: pEOpa, https://m.edsoo.ru/6cdbe
JMAroOHalu, YIJibl cef
[Tnomanp 60koBOM
IOBEPXHOCTHU U IOJHON bubnuotexa [IOK
53 | NOBEPXHOCTH MPSMOI https://m.edsoo.ru/37d84
MIPU3MBI, TUIOMIA]Tb 157

OCHOBaHHﬁ, TeopeMa O




OOKOBOI TOBEPXHOCTH
IIPSAMOM TIPU3MBI

[Timomaae O0KOBOM
MMOBEPXHOCTH U

MMOBEPXHOCTH MPABUILHON bubnuotexa [JOK
54 | nupamMuabl, TEOpEMa O https://m.edsoo.ru/5603¢
IUIOIaau OOKOBOM 30b
IIOBEPXHOCTU YCEUEHHOU
T PAMH/TBI
KoHTtposnbHast paborta Bubmmorexa LIOK
55 © Tlio pabo f,) https://m.edsoo.ru/a95f5
TeMe "MHOTOrpaHHUKA
c04
bu6nmoreka [JOK
56 | Ilonsarue 06 0ObBEME https://m.edsoo.ru/7ad00
20b
bu6nmoreka [JOK
57 OO6BEM TUpaMUIbI https://m.edsoo.ru/23517
1b3
bu6mmoreka [IOK
58 O06BEM TUpamMuIbI https://m.edsoo.ru/f47df
efd
bu6mmoreka [IOK
59 O06BEM TUpamMuIbI https://m.edsoo.ru/79¢10
312
b K
60 | OOBEM mupamMusl nonmorexa [10

https://m.edsoo.ru/2faad




c3f

bu6mmoreka [IOK
61 O06BbEM pU3MBI https://m.eds00.ru/79853
608
bu6mmoreka [IOK
62 | OOBEM mpU3MBI https://m.edsoo.ru/1e053
890
bu6mmoreka [IOK
63 | OOBEM mpu3MBbI https://m.edsoo.ru/482d3
51
KonTtpomnbHas padorta no bu6nuoreka [IOK
64 | Teme "OOBEMBI https://m.edsoo.ru/28a65
MHOTOTPaHHUKOB" 73c
IT
65 © a3 L https://m.edsoo0.ru/098be
[TocTpoenue cedenuii B dad
MHOTOTpaHHHKE I
IToBTOpenue, o6o0IeHNE
cucTeMaTH3alys 3HaHHUH.
B 78
BIYUCIICHUE PACCTOSHUIN BiGmorexa 1IOK
66 MERALY ABYMA TOjI Kanmi, o1 https://m.edsoo.ru/f7792
TOYKH /IO TIPSIMOM, OT TOUKH bao
J10 INIOCKOCTH, MEXKIY T
CKPELIMBAIOIIUMHCS
HPSIMBIMU
67 | Wrtoroast KOHTpPOJIbHAs bubnnoreka [JOK




pabota https://m.edsoo.ru/b9146
bc0
[ToBTOpenue, 0600IIEHNE
CUCTEMaTH3alusl 3HAHWM.
Beruncnenue yrios: Mexy Bu6morexa LIOK
68 CHPCHIHBATOTIIMUCA . 1 https://m.edso0.ru/56765
IPSIMBIMU, MEXKIY NPSMON 1 o3h
MNJIOCKOCThIO, IBYTPAHHBIX T
YIJIOB, YTJI0B MEXIY
IJIOCKOCTSIMU
OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

68




11 KJIACC

Ne KonuuyectBo 4yacos DJIEKTPOHHBIE
ara uudpoBbIe
Tema ypoka KonTpoabubie IIpakTnueckue A op
n/ Bcero H3y4YeHUs o0pa3oBaTe/bHbIE
padoThI padoThl
n pecypcsbl
C :
f)ilpiﬂ IEZBI;C?{TP’ bubGmuoreka IIOK
1 pastye, A P; 1 https://m.edsoo.ru/0341bc
TIJI0IIA b TTOBEPXHOCTH
2b
cepbl
B3anmuoe
EiZZZEZKI;HHe Cpepet 1 bu6nuoreka [IOK
2 ’ 1 https://m.edsoo.ru/bed12a
KacaTenbHasl MJI0CKOCTh 13
K cepe; mionamb —
cdepbl
Nzobpaxenue chepsl, bubnuorexa [JOK
3 11apa Ha MJI0CKOCTH. 1 https://m.edsoo.ru/bc15{7
Ceuenus mapa 2
Humaapuyeckas
MMOBEPXHOCTb,
oOpasyromue bubnuorexa [JOK
4 LHMIHHIPUYECKON 1 https://m.edsoo.ru/6054b
IOBEPXHOCTH, OCh 8cl
LWIAHAPUYECKON
MMOBEPXHOCTHU
5 unueap: OCHOBaHUA U 1 bubnuoreka [JOK




O0KOBast TOBEPXHOCTb,
o0pa3yrolas 1 ochb;
I0Iab OOKOBOI 1
ITOJTHOW ITOBEPXHOCTH

https://m.edsoo.ru/188{62
16

N3o0pakenue
LWIMH]pA Ha
mockocTy. Pa3séprka
nunHapa. Ceuenus
LUAJIMHAPA
(TIIIOCKOCTHIO,
MapayieIbHON UIn
MEPIEHAUKYIISIPHON OCH
HUATTUHIPA)

bu6nuoreka [JOK
https://m.edsoo0.ru/016e25
eb

Konnugeckas
MMOBEPXHOCTb,
oOpasyromue
KOHUYECKOM
MMOBEPXHOCTH, OCh U
BEpUIMHA KOHUYECKON
IOBEPXHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/c94ba0
9b

KOHyCZ OCHOBAHHUC U

BepIINHA, 00pa3yromias bubnnoreka [JOK

M OCh; TIJIOIIaah https://m.edsoo.ru/897dd
OOKOBOM U IOJTHOM 3b2

MMOBEPXHOCTH

Y ceu€HHBIN KOHYC: bubnmnorexa [JOK

o0pa3yroIne 1 BbICOTA;

https://m.edsoo.ru/1468ba




OCHOBaHHS U OOKOBast b3
MOBEPXHOCTh
N300paxenune konyca
Ha IJIOCKOCTH.
Pa3BépTka KoHycCa.
CeueHus KoHyca BiGmiorexa [IOK
10 (HHOCKOCTBH¥, https://m.edsoo.ru/0Obdelb
napajyienbHOM o8
OCHOBaHHIO,
IJIOCKOCTBIO,
MPOXOISIIEH uepe3
BEPIIUHY)
KomOunanms Ten bu6mmoreka [{OK
11 BpallleHUs U https://m.edsoo.ru/3cef10
MHOTOTPAHHUKOB es
MHororpasHuxk,
ONMHUCAHHBIA OKOJIO BiGmorexa 1IOK
12 Cepai; chepa, https://m.edsoo.ru/0b136
BIIMCAHHAS B 158
MHOTOTPaHHUK WJIH B —
TEJIO BpalleHus
[TonsiTue 06 00BEME. bu6mmoreka [IOK
13 OcHOBHBIC CBOMCTBA https://m.edsoo.ru/26a03f
00BHEMOB TeJI b7
OGbéM P bu6mmoreka [IOK
14 ’ https://m.edsoo.ru/5513d

KOHyca

87b




O0BéMm mapa u

bu6nuoreka [JOK

15 https://m.edsoo.ru/d189b
iomanb chepsl
de2
[Tono6HbIe TeNa B
MIPOCTPAHCTBE.
CoOOTHOILLIEHUS MEKTY bubnmnorexa [JOK
16 IUIOIIASIMHU https://m.edsoo.ru/810cf1
[IOBEPXHOCTEH, eb
00BbEMaMH 1TOTOOHBIX
Tem
KonTponbHas pabota mo
Teman "Tera bubnnorexa [IOK
17 © e" " https://m.edsoo.ru/4a33a8
BpaieHus" u "O0beMsl b
Ten" _
BekTop Ha miuockocTu u Bubmiorexa LIOK
18 P https://m.edsoo.ru/5caefc
B IIPOCTPAHCTBE
1b
CriosKeHme I bubmuoreka [JOK
19 https://m.edsoo.ru/23f410
BBIYUTAaHUE BEKTOPOB
89
YMHOKEHUE BEKTOpa Ha Bubmmorexa LIOK
20 OHCHHE BEKTOP https://m.edsoo.ru/dee379
YHCIIO
eb
Pasnoxxenue BekTopa 1o bu6nuoreka [IOK
21 TPEM HEKOMILJIaHAPHBIM https://m.edsoo.ru/a28fd7

BekTopam. [IpaBuio

4e




apajijiejcenuicaa

Pemenue 3amay,
CBA3AHHLBIX C

bu6mmoreka [IOK

22 https://m.edsoo.ru/5a8279
MIPUMEHEHHUEM TIPaBUII 00
JNENUCTBUN C BEKTOpaMHU —
Koop HHHaf Ho- bu6mmoreka [IOK

23 BCICTOPHBII METOA HPH https://m.edsoo.ru/d3alfe
pelieHnn 30
reOMETPHUECKUX 3a]1au =
[IpssMmoyronbHas
CHCTEMa KOOpJIUHAT B BuGmorexa [IOK

24 | POCTPATCTIBE. https://m.edsoo.ru/48db7
Koopaunats! BeKTOpA. 058
[Ipocrenimue 3agauu B —
KOOpAMHATax
Yron mexay bu6nuoreka [IOK

25 BeKTOpamu. CKaysspHOE https://m.edsoo.ru/725eff
IIPOU3BENIEHNE BEKTOPOB c4
Brruncnenue yrinos bubnnoreka [JOK

26 MEXy NPSIMbIMU U https://m.edsoo.ru/8efbe?
MIOCKOCTSIMU 8e
KOHT}:OJ‘IBHaﬂ pabora 1o BuGmorexa LIOK

27 TeMe "BeKTOpEI i https://m.edsoo.ru/77c22f
KOOP/IMHATHI B o5
nmpocTpaHcTae” T

28 [ToBTOpEHuUe, bubnnoreka [JOK




00001IeHne U
CUCTEMATHU3ALU
3HaHuil. OCHOBHBIE

¢burypsl, QpaxThl,
TEOpPEMBI Kypca

https://m.edsoo.ru/1780ba
5d

TUTAHUMETPUH
[ToBTOpEHME,
0000111eHNE U
cUcTeMaTu3anus bubnuorexa [JOK
29 3HaHuii. OCHOBHBIE https://m.edsoo.ru/078cd1
¢burypsl, GpakThl, 84
TEOpEeMBI Kypca
TUTAHUMETPUH
[ToBTOpEHME,
00001enne u
cie em . bu6mmoreka [IOK
HCTEMATHU3aLIH
30 . t https://m.edsoo.ru/7491ef
3HAHUH. 3agaun <0
TUTAHUMETPUHU U METO/IBI —
WX pelieHus
[ToBTOpEHME,
0000111eHNE U
Hl bu6nuoreka [JOK
CHCTEMATHU3aIIH
31 N H https://m.edsoo.ru/4dffda
3HAHUH. 3agaun 97
TUTAHUMETPUHU U METO/IbI -
WX pEIIeHUs
1 [ToBTOpEHME, bu6nmoreka [JOK

00001IeHne U

https://m.edsoo.ru/74b2ad




cucTeMaTu3anus
3HaHuil. OCHOBHBIE
burypsl, GaxThl,
TEOpEMBI Kypca
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MPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA30OBATEJIbHON TPOT'PAMMBI

10 KJIACC

Kox npoBepsiemoro

IIpoBepsiemble nNpeaMeTHBIE Pe3yJibTAaThl 0CBOCHUS OCHOBHOM 00pa3oBat

pe3yJbTara o0wmero odpasoBanus
7 ['eomeTpus
7.1 OnepupoBarh NOHATHAMU: TOUKA, IPSMAasi, INIOCKOCTb
7.2 ITpyuMeHATh aKCHOMBI CTEPEOMETPHUHU U CIIEICTBUS U3 HUX IIPU PEILICHNUN I'€OM
7.3 OnepupoBaTh NOHATUAMU: apaLIEIbHOCTh U NEPIEHANKYIIPHOCTD IPSIMbIX
7.4 KnaccugunupoBars B3anMHOE pacHoOI0XKEHHUE IPSIMBIX U IIIOCKOCTEH B IPOC
75 OnepupoBaTh NOHATUSAMU: ABYTPAHHBIN yroJl, TPaHU ABYI'PAHHOIO YyIJia, peoj
' yroJl JBYTpaHHOIO yIJla, IpajyCcHas Mepa JByTpaHHOIo yria
76 OnepupoBaTb NOHATHAMH: MHOTOTPAHHUK, BBINYKJIBIA W  HEBBITYKIIE
' MHOI'OTPaHHMKA, IPaBUJIbHBI MHOTOTPAHHUK
77 PacriozHaBaTh OCHOBHBIE BHJbl MHOTOTPaHHHMKOB (IIMpamuza, Hpu3Ma, Ip
' Ky0)
78 KnaccupunupoBarb MHOTOrpaHHUKH, BbIOMpas OCHOBaHMsI ISl KIAcCU(DUKE
' MHOT'OTPaHHMKH, IPABUJIbHBIE MHOTOTPAHHUKH, IIPSIMBIE U HAKJIOHHBIE TPU3M
7.9 OnepupoBaTh NOHATHAMU: CEKYIasi INIOCKOCTh, CEYEHHE MHOTOIPaHHUKOB
7.10 OOBSICHATH NPUHLMIIBI IOCTPOEHUSI CEUEHUN MHOTOTPAHHUKOB, UCIIOJIB3YS M
711 Crpouth ceuyeHUs MHOTOTPAHHUKOB METOJOM CIJIEZIOB, BBIOJHATH (BBII
' PHUCYHKOB ITPOCTBIX 00BEMHBIX (GUTYp: BUJ CBEPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaxOXKIEHHE T€OMETPHUECKUX BEIMYMH MO 0Opasma
712 W3BECTHBIE AHAIMTUYECKUE METOAbl MPU PELIEHUM CTaHJApPTHBIX MaTemaT
' pacCTOSTHUM MEXIy JBYMS TOYKaMH, OT TOYKHM JO IPsMOH, OT 1
CKPEIIMBAIOIIUMHUCS IPSIMBIMU
Pemate 3azauM Ha HaxXOXJIEHHE I'€OMETPUUYECKUX BEJIMYMH IO oOpasua
713 W3BECTHBIC AHAIMTUYECKUE METOABI IPU PEUICHUM CTaHIApPTHBIX MaTeMat
' YIJIOB MEXIY CKPEIIMBAIOIUMUCS MPSIMBIMU, MEXIy HIPSIMOH M ILIOC
JBYTDaHHBIX YIJIOB
Boruucnsate 00bEMBI M TUJIOMIAM [MOBEPXHOCTEM MHOTOTPAHHHUKOB (IIPHU3M
7.14 dopMyn, BBIYMCIATH COOTHOLICHHMS MEXAY IUIOMIAJSIMH  TTOBEPXH(

MHOTI'OI'paHHHUKOB




OHGpI/IpOBaTB MOHATUAMU: CUMMCTPHA B IIPOCTPAHCTBE, LICHTP, OCh U IIJIOC

715 IUIOCKOCTH CHMMETPHH (PUTYPHI
716 W3Bjiekarh, NpeoOpa3oBbIBATh U HUHTEPIPETHPOBATh MHPOPMALMIO O MPOC
' (urypax, mpeicTaBIEHHYIO Ha YepTeKaX U PUCYHKAX
717 ITpUMEeHATh reoMeTpHYecKue (aKThl IS PENIEHUs CTEPEOMETPHIECKHX 3a/I:
' 11aTOB PEILEHHs, ECIIM YCIOBHUs IPMMEHEHHUS 3a1aHbl B SBHOH (GopMe
718 [IpUMEHATh HPOCTEHIIME IIPOrPAMMHBIE CPEICTBA U SIEKTPOHHO-KOMN
' pELICHMH CTEPEOMETPHYECKUX 3324
719 [IpMBOUTE TIPUMEPhl MATEMATHYECKHX 3aKOHOMEPHOCTEH B MPUPOJIE U K
' 3aKOHOB F€OMETPHH B MCKYCCTBE
ITpUMEHATH HOJTy4YEHHbIE 3HAHUS HA IPAKTHKE: aHAIM3MPOBATh PEalbHbIE CH
NOHATUA B MNPOLECCE MOUCKA PEIICHHS MaTeMaTHYeCKH C()OpMYIHpPOBaH
7.20 pealbHblE CHMTyalldid Ha SA3bIKE TI'€OMETPHMH, HCCIIENO0BaTh MOCTPOCHHDI

TreOMETPUYECKUX MOHATHUI W TeopeMm, ammapaTa anreOpbl, pemarb MpaKi

HaXOKIACHUCM I'COMCTPHUICCKUX BCIIMYNH

11 KJIACC

Kox npoBepsiemoro

IIpoBepsieMble MpeAMeTHbBIE Pe3yJIbTaThl 0CBOEHHSI OCHOBHOM 00pa30E

pe3yJbTara cpeaHero oouero o0pazoBaHus
6 ['eomeTpus
OnepupoBaTh NOHATUSMU: MUJIUHAPUIECKAs MOBEPXHOCTh, 00pa3yromIne
6.1 IWIMHP, KOHUYECKAash IOBEPXHOCTh, 00pa3yromue KOHHUYECKOW IOBE
MOBEPXHOCTh
6.2 Pacnio3naBaTh Tena BpaieHus (LMIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIIOCOOBI MOTYYSHHSI TEJI BPALICHUS
6.4 KnaccuduiuposaTs B3auMHOE pacroiokeHue cepbl U MI0CKOCTU
6.5 OnepupoBaTh MOHSATUSMU: IIAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, Bb!
' OCHOBaHHE IIAPOBOTO CJIOSA, BHICOTA IIAPOBOTO CJIOS, IIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI M IUIONIAIM TOBEPXHOCTEH Ten BpallleHHs, TeoMe’
' (opmys
6.7 OnepupoBaTh TOHATUSMU: MHOTOTPAHHUK, BIIMCAHHBIA B CQEepy U OIIl
' BIIMCAHHAs! B MHOTOTPAHHUK WJIH TEJIO BPAILICHUS
6.8 BBIYucIsTE COOTHOIICHHS MEXTY TIIOMIAIMU ITOBEPXHOCTEH U 00bEMaMH
6.9 N306paxath n3ydaembie GUTYphI OT PYKH U C TPUMEHEHHUEM IIPOCTHIX Yep




BbIMONHATE (BBIHOCHBIC) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 00BEM

6.10
CHU3Y; CTPOUTH CEYCHHSI TEJ BPAIICHUS
6.11 W3Bnekarb, HHTEPIIPETUPOBATH U IPEOOPA30BHIBATH HHPOPMAIHIO O MPOC
' durypax, npeAcTaBICHHYIO Ha YepTexax U PUCYHKAX
6.12 [TpumensTh rTeomeTpuyeckue (akTbl [UIsI PELICHUS CTEPEOMETPHUYEC
' HECKOJIBKO HIaroB pPeuIeHHsl, €CIIH YCIOBUS MPUMEHEHUS 3a/1aHbl B SBHOH (
6.13 OnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BbINONTHATE JEHCTBUSL CIIOKEHUSI BEKTOPOB, BBIUUTAHUS BEKTOPOB U
' 00BSACHATH, KAKUMHU CBOMCTBAMH OHH 00JIaatloT
6.15 [TpuMeHsTh paBUIIO Napajlieienureia Ipy CI0KEeHUH BEKTOPOB
OnepupoBaTh MOHATHAMH: JI€KaPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEK]
6.16 BEKTOPOB, KOOPAMHATHI BEKTOpPA, YIrOJd MEXKIY BEKTOpaMH, CKaJsf
KOJUIMHEapHbIe U KOMIUIAaHAPHBIE BEKTOPBI
6.17 HaxomuTe cymMMy BEKTOPOB M TPOM3BEIIEHHWE BEKTOpa HA YHUCIIO, YTOJ
' MPOU3BEICHUE, PACKIIAIBIBATH BEKTOP IO IBYM HEKOJUTMHEAPHBIM BEKTOPA
6.18 3aaBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT
6.19 Pemartsb npocreiiiiyie reoMeTpuuecKkue 3a/1a4i Ha MPUMEHEHHUE BEKTOPHO-K
Pemarp 3agauum Ha J[I0Ka3aTeNbCTBO MAaTeMaTUYECKUX OTHOLICHUH H
6.20 BEJIMYMH IO o0pa3laM WIH ajJrOpUTMaM, NPUMEHSS H3BECTHBIE METO]
MaTeMaTHYeCKUX 3ajay
601 [IpumeHsTh TpOCTEHIMe MPOrPaMMHBEIE CPEICTBA U AJICKTPOHHO-KOM
' PEIICHUN CTEPEOMETPUICCKUX 3a/1a4
6.02 [TpuBOIUTH IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MIPUPOJIE U K
] 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpumeHsTh TMONYYCHHBIE 3HAHWS Ha TIPAKTHKE: aHAJIM3UPOBATH peal
U3YYCHHBIC TIOHATUS B TIPOIECCE TMOWCKA PEIICHUS MAaTeMaTUYCCKH
6.23 MOJIEJIMPOBaTh pEalbHbIE CHUTyallMM Ha S3bIKE TI'€OMETPUH, HCCIEAO

UCTIOJIb30BAaHUEM T€OMETPHUECKUX TIOHATHI M TEOpeM, armapara aireopb

CBA3aHHBIC C HAXOXKACHUCM I'COMCTPHUYCCKUX BCINYNH




ITPOBEPAEMBIE D2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

7

I'eomerpus

7.1

OCHOBHBIE TTOHSATHSI CTEPCOMETPHUH. Tqua, npsAMas, IIJIOCKOCTb, IIPOCTPAHCTBO. I1
IMOCTPOCHUHU CTCPEOMETPUU: AKCUOMBI CTEPCOMETPUHN U CIICACTBHA U3 HUX

7.2

B3auMHOE pPacnoyoKeHHE NPSAMBIX B IPOCTPAHCTBE: IEPECEKAIOLIUECS, NapalIe/IbHbIE
[TapamienpHOCTB NPSAMBIX U IUIOCKOCTEW B IIPOCTPAHCTBE: NapaJlIeIbHbIE IIPSIMBIE B IIPOC’
IPSIMBIX, MApaUIEIbHOCTh MPSAMOW M IUIOCKOCTHU. YTJIBI C COHAIIPaBIEHHBIMH CTOPOHE
IIPOCTPAHCTBE. CBOMCTBE

[TapannenpHOCTh TJIOCKOCTEW: TNapajuielIbHbIE ILJIOCKOCTH,

[Tpocreiime npocTpaHCTBEHHBIE (PUTYPHI Ha MIIOCKOCTU: TETPAdp, KyO, mapajuieenues,

7.3

[lepnieHIUKYISIPHOCTh MPSAMON U TJIOCKOCTH: MEPIEHIUKYISAPHBIE MPSMbIE B MPOCTPAH(
MEPIEeHIUKYIApHbIE K IUIOCKOCTH, NpPHU3HAK MEPHEHAUKYISIPHOCTH TMPSMOM U  IIIC
MEPIEeHIUKYIAPHON TUIOCKOCTH. YTJbl B HPOCTPAHCTBE: YTOJ MEXIy MNPSIMOW M I
JUHEHHBIN Yrojl AByrpaHHOro yria. [leprneHAuKyasp v HaKJIOHHbBIE: PACCTOSIHUE OT TOYKI

¢burypel  Ha
MEPIICHINKYIIIPHOCTH JBYX IUIOCKOCTEH. Teopema o TpEX meprneHIuKyIsapax

HpHMOﬁ A0  IINIOCKOCTH, IIPOCKIUA IIJIOCKOCTb. HepHeHI{I/IKynﬂpI

7.4

IlonsTue MHOI'OrpaHHUKa, OCHOBHBIC 3JICMCHTBI MHOI'OIPAaHHUKA, BBIITYKJIBIC W HCBBIITYKJ
MHOI'OI'paHHHKaA. HpI/I3MaZ n-yroJjibHas Iipru3ma, 'rpaHd U OCHOBAHUA IMPU3MBI, IIpsAMasi U
IIOoJIHAsA IIOBCPXHOCTH IIPHU3MBI. Hapannenermnez[, HpHMOYFOJ'IBHBIﬁ MMapajuICICIIUIIC U
yYrojbHasa mnHupaMuga, I'paHd W OCHOBAHUE IIHPaMHIBL, OOKOBasg M ITOJHAs ITOBCPXHO!
yceqéHHa;I nupamMuaa. OIeMEHTHI Npu3Mbl W IIHUPAMHABI. HpaBI/IJ'IBHHe MHOTOrpar
MHOI'OrpaHHUKa, IIpaBUJIbHas IIpU3Ma W IIpaBUJIbHAA IMHUpaMuJia, IMPaBUJIbHAA TPEYI'OJIE
TeTpA AP, KY6 Hpe,I[CTaBJ'IeHI/Ie O IIpaBUJIBHBIX MHOI'OI'PAHHUKAX: OKTa’Ap, J0ACKadAp U UK

IMUpaMUu bl

7.5

CuMMeTpusi B TPOCTPAHCTBE: CHUMMETPHUS OTHOCUTENBHO TOYKH, HPSIMOMH, IJIOCKOC

InmupaMuaax, napajuiCiaCrmIicaax, mpaBuJIbHbIX MHOTOT'paHHUKAX

7.6

Bbruuciienue 31€MEHTOB MHOTOTPAaHHHMKOB: pEOpa, nuaroHanu, yribl. [lnomans Ook
MOBEPXHOCTU TPSIMOW TIPU3MBI, TUIONMIAJb OCHOBAaHWH, TeOpeMa O OOKOBOW MOBEPXHOC
OOKOBOW MOBEPXHOCTH M OBEPXHOCTHU MPABHIBLHON MUPAMUJIBI, TEOPEMa O IJIONIAU yCer
00béMe. O0BEM TUPaMUIBI, TTPU3MBI

7.7

ITonoGHbIe Tena B mpocTpancTBe. COOTHOMICHUS! MEXK/TY IUIOMIAISIMU TIOBEPXHOCTEH, 00BEN

11 KJIACC



Kon

HpOBepﬂeMbIﬁ JIEMEHT COACPKAaHUSA

6 I'eomeTpust
6.1 Hunuaapudeckasi MOBEPXHOCTh, 00pa3ymoIIne HWIHMHIPHUUYECKONH MOBEPXHOCTH, OCh II
' Hunuanap: ocHoBaHUS 1 OOKOBAasi IOBEPXHOCTH, 00pa3yromiasi U OCh, IIIOMIAAL OOKOBOM
Konnueckasi moBepXHOCTb, 00pa3ylolIe KOHUYECKOH MOBEPXHOCTH, OCh M BEpIIU
6.2 Konyc: ocHOBaHMe M BepIirHa, 00pa3yromnias U OCh, TUIOMIAs OOKOBON U TOJTHOU IIO]
00pasyromnye u BHICOTa, OCHOBAHUS U OOKOBAasi IOBEPXHOCTh
6.3 Cdepa u map: ueHtp, paauyc, OuUameTp, IUIOMIAAb MOBepXHOCTU cdepbl. Biaum
] IJIOCKOCTH, KacaTeabHas INIOCKOCTh K cepe, miomasb cepsl
6.4 N3o6paxeHue Ten BpalleHus Ha MI0CKocTU. Pa3BépTka nunuHApa 1 KOHyca
6.5 KoMOuHanuu ten BpaiieHUs ¥ MHOTOTPAHHUKOB. MHOTOTpaHHHK, OMUCAHHBIA OKOJI
] MHOTOTPaHHUK, WM TEJIO BPaLCHUS
6.6 [Tonsite 06 00béMe. OcHOBHBIE CBOKCTBA 00BEMOB Ten. Teopema 00 00BEME MPSAMO!
' cnenctBus u3 He€. O0BEM nmmHApa, Konyca. O0bEM mapa 1 iomaab chepsl
6.7 [TogoOuebIe Tena B npocTpancTBe. COOTHOMICHUS MEXK/TY TIJIOMIAIIMU TOBEPXHOCTEM, 00
6.8 Ceuenust nunauHApa (IapajulebHO W NEPHEHAMKYJISPHO OCH), CEYEHMsI KOHyca
' IPOXO/AIIee Yepe3 BEPIINHY), CEUCHHS [Iapa
BexTop Ha miockoct u B mpocTpaHcTBe. CloKeHHWE U BbIUMTAHUE BEKTOPOB. Y1
6.9 Pa3noxxenue BekTopa 1o TpéM HEKOMIUIaHapHBIM BekTopaM. [IpaBuio mapanenenurie;
C MPUMEHEHUEM MPaBUJI IEHCTBUN C BEKTOpaMH
[IpsimoyronbpHas cucteMa KOOpAWHAT B mpocTpaHcTBe. Koopaunater BekTopa. IIpocT
6.10 VYron mexay BekTopamu. CKalsipHOE MPOU3BEICHHE BEKTOPOB. BriuncieHue yrioB me:

KoopanHaTHO-BEKTOPHBIN METOJI ITPU PEIICHUN F€OMETPUYECKHX 3a/1a4




ITPOBEPSEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHMSI OCHOBHOM OBPA3OBATEJILHOM
ITPOI'PAMMBbI CPEJHEI'O OBHIEI'O OBPA30OBAHUA

Kox npoBepsiemoro
TpedOBaHMS

IIpoBepsiemble TPeGOBaAHUS K PEAMETHBIM Pe3yJIbTATAM OCBOEHUSI OC
NMpPorpaMMbl cpeHero o01ero o0pazoBaHus

Biagenne Meromamu J10Ka3aTelbCTB, aIrOPUTMaMU pELICHUs 3a/ad;
OIIEPUPOBATh IIOHATUAMU: OIPEACIICHUE, aKCHOMa, TEOpeMa, ClIe]
JI0Ka3aTeIbCTBO, PAaBHOCUIIbHBIE (HOPMYIHPOBKH; MPUMEHATh UX; YMEHHU
IIPOTUBOIIOJIOKHOE YTBEP)KICHHUE, IPUBOAUTH IIPUMEPBI U KOHTPIIPI
MaTeMaTHYECKOW MHIYKLHUH; IPOBOAUTH JOKA3aTEIbHbIE PACCYKIACHUS II]
JIOTUYECKYI0  IPAaBUJIBHOCTb  PACCYKJICHHUM; yMEHHE  OIEpPUpPOBATE
IIOAMHOKECTBO, OIEpalluy HaJ MHOXXECTBAMHU; YMEHHE MWCIIOJIb30BaT
anmapar Juisl OIMCaHUs PEAIBHBIX IIPOLIECCOB U SIBJICHUM U IIPU PEIICHUN
y4eOHBIX MPEIMETOB; YMEHHE ONEpPHPOBATH MOHATUAMU: Ipad, CBA3HBIHI
IUIOCKOCTH; YMEHHE 3a/1aBaTh U OMHCHIBATH Tpadbl Pa3INYHBIMHU CIIOCO0a
pelieHuu 3a1a4y

YMeHue onepupoBaTh MOHATHUSMU: HATYpAIbHOE YHUCIIO, IEJI0E YHCIIO, C1
KOpPEHb HATYpaJbHOH CTETNECHH, CTEIECHb C PallMOHAIBHBIM IOKa3aTelieM
nokasaresem, Jjorapum 4mcia, CHHyC, KOCHHYC M TaHT'€HC IPOU3BOJIHHOL
palnMoHaIbHOE YHCJIO, UPPAlMOHAIBHOE YHCIO, MHOXECTBAa HATypajb
JCHCTBUTENBHBIX YUCEN, YMEHUE MCIOIh30BaTh MPU3HAKU JCTUMOCTH, Ha
HauMeHbIlee olIee KpaTHOe, aIropuT™M EBKIHIA MpU peHIeHUH 3ajac
MO3UIIMOHHBIMHU CHCTEMaMU CUUCIICHUS; YMEHUE BBIMOJHSITH BBIYMCIICHUS
BBIPOXEHUN CO CTENCHSIMH W JorapuMamu, MpeoOpa3oBaHHs IPOOH
YMEHHE OIEPUPOBATH MOHATUSMU: MTOCIIEI0BATEILHOCTD, apU(PMETHICCKAs
mporpeccusi, OCCKOHEYHO  yObIBaromiass  TI'e€OMETPHYECKas  IMPOTY
MOCIIEZIOBATEIPHOCTH, B TOM YHCIE C MOMOIIBI0 PEKYPPEHTHBIX (i
MOHATHSIMH: KOMIUIEKCHOE YHUCJIO, CONPSDKEHHBIE KOMILICKCHBIE
KOMIUICKCHOTO 4HuCia, (hopma 3amucH KOMIUIEKCHBIX YHCeN (TeoMEeTphY
anrebpandeckas); yMeThb MPOU3BOIUTH apU(PMETHUYCCKHE JICUCTBUS

MPUBOJIUTH MPUMEPHI UCIIOJIB30BAHUS KOMIUICKCHBIX YHCEI; OMEePHUpPOBAT

3x3, onpeaeauTeslb MaTPULIbl, FEOMETPUUECKHUM CMBICIT ONIPEAEIUTEIS

YMeHue omnepupoBaTh MOHATUSMHU: palMOHANbHBIC, HppallOHAIbHbIE,
jorapu@muuecKue, TPUrOHOMETPUUECKHUE YPaBHEHUSI U HEPABEHCTBA, UX (
MOHATUSIMH: TOXAECTBO, TOXKJIECTBEHHOE IpPeoOpa3oBaHUE, YpaBHE!
YpaBHEHUI W HEPABEHCTB, PAaBHOCWIBHOCTb YpPaBHEHHI, HEPABEHCTB
YpaBHEHHUSI, HEPABEHCTBA M CUCTEMBI C MOMOIIBIO Pa3IMYHbIX TPUEMOB; pe




U CHUCTCMbI C IAapaMCTPOM; IIPUMCHATbL YpPaBHCHHUA, HCPABCHCTBA,

MAaTCMAaTUYCCKHUX 3a/lad U 3a1a4 U3 Ppa3JIMIHbIX oOiacreit HAaYKH U PCAJIbHO

YMeHue omnepupoBaTh MOHATUSAMHU: (YHKUUSA, YETHOCTh (DYHKIIMU.
OTPaHUYEHHOCTh (PYHKIIMHU, MOHOTOHHOCTh (DYHKIIMU, SKCTPEMYM (PYHKIIH
3HaueHUsl QYHKIUU Ha MPOMEXKYTKE, HeTpepbIiBHAS (DYHKIUS, ACUMITOTh
BTOpas MPOU3BOJHASA (PYHKIHMU, TEOMETPUUECKUNA U (PUINUECKUI CMBICI °
OnpeAeNnEéHHbI WHTErpall; yMEHHE HaxOIuUTh AacUMITOTHl Tpaduka (
MIPOU3BOJHBIE CYMMBI, INPOU3BEACHMS, YACTHOIO M KOMIIO3HIUU (Y]
KacaTelnbHOU K rpaduKy (QYHKIMHM;, YMEHHUE HAaXOIUTh MPOU3BOJHBIE D€
UCIOJIb30BaTh MPOU3BOJHYIO [UISl HCCIENOBaHUS (YHKIMM, HAXOIUThH
3HaueHUs1 (PyHKUUN; CTPOUTH Tpa@UKW MHOTOWIEHOB C HCIIOJIb30BAHUE!
aHaJIM3a; MPUMEHSATh IPOU3BOIHYIO JIUIsl HAXOKICHUS HAWIYUYIIETO PELIeH]
COLIMAJIbHO-A)KOHOMUYECKUX U (PU3UYECKHX 3aj[auax; HaXOJUTh IJIOLIA/IN
MHTETpaia; IPUBOJUTH MPUMEPbl MaTEMaTHUYECKOIO MOJCIUPOBAHUS C T
ypaBHEHUI

YMeHue omnepupoBarh NOHATHUAMH: rpaduk (yHKIUH, oOpaTHas ¢yH
nuHeWHas (QyHKIuUSA, KBaapaTudHas (QYHKOMSA, paruoHaIbHAs (QyH
TPUTOHOMETpPHYECKHE (YHKIMU, OOpaTHbIE TPUTOHOMETPHUUECKUE
norapupmuueckas (QyHKIUHM; YMEHHE CTPOUTh TpaduKud HU3ydYeH
npeoOpazoBanus TpadukoB (QYHKIMH, WMCHOIB30BaTh Trpaduku 7
3aBUCUMOCTEH, NpPU pEIICHUH 3a/1a4 U3 JAPYIHX Y4YeOHBIX MPEIMETOB |
BBIpaXaTh (hopMynIamMH 3aBUCUMOCTH MEXIY BEITMUYMHAMM; HCIIOJIB30BaTh
IUIL peIIeHUs] ypaBHEHHWH, HEpaBEHCTB W 3a/1ady C IapaMeTpaMu; W-

IJIOCKOCTH MHOKECTBA PELICHUIN YPAaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3aJaud Pa3HbIX TUIIOB (B TOM YHUCIE HA
JBUXKEHME, pabOTy, CTOMMOCTh TOBapOB U YCIIyT, HAJIOTH, 33a4ld U3 007
CceMeHWHBIMU (PUHAHCAMU); COCTABIIATH BBIPAXKECHHUS, YPABHEHHSI, HEPABEHC]
3a/1a4d, HCCIENO0BAaTh IIOJIYYEHHOE DEIICHHE U OLICHUBATh IIPABIOIOJC
MOJCJIINPOBATh pealbHbIE CHUTyallUH HA S3bIKE MATEMATHKH; COCTaBI]
HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a7a4M, UCCIIEI0OBATH [IOCTPOCHH
ammapara ajnre0pbl, HHTEpIPETUPOBATh MOJTYUCHHBIH Pe3yIbTaT

YMeHue onepupoBaTh MOHATHSAMH: CpelHee apupMeTHUecKoe, MeAuaHa
3HAYeHUs, pa3Max, AMCIEPCHs, CTAaHAAPTHOE OTKIOHEHHE YHCIOBOIO
UHTEPIPETUPOBAT, HMHPOpPMAIUIO, MPEACTaBICHHYI0 B TabiauIax,
OTPaXKAIOIIYI0 CBOWCTBA pPEaJbHBIX MPOLIECCOB M SBICHUH; MpEACTaBIS
Ta0JIMIl ¥ AWarpaMM; UCCIIeI0BaTh CTATUCTHYECKUE IaHHbIE, B TOM YHUCIIE
METOJIOB U AJIEKTPOHHBIX CPENCTB; TpaduyecKu HCCIeI0BAaTh COBMECTH
JyarpamMm paccerBaHUs U JIMHEHHOM perpeccun




YMeHue onepupoBaTh MOHATHAMU: CIy4alHBIA OMBIT U CIy4yailHOE COOBI
COOBITHS; YMEHHE BBIYHMCIATH BEPOSTHOCTH C HCIIOJIB30BAaHHEM Tpadu
(bOopMyIIBI CIIOKEHUSI 1 YMHOKEHUSI BEPOSATHOCTEH, (POpMyITy TIOTHOM Bepc
KOMOUHATOpHBIE (PAKTHI ¥ (POPMYIIBL; OIICHUBATH BEPOSITHOCTH PEATBHBIX C
MOHATUSIMH: CITyyailHas BENMYMHA, pACIpEAeIICHUE BEPOSTHOCTEMH,
JMCTIEPCUsl U CTAHAAPTHOE OTKJIOHEHHE CIy4YailHON BEIMYHMHBI, (PYHKIINK
PaBHOMEPHOTO, IOKA3aTEIbHOIO W HOPMAJIBHOTO PACIPENCICHUN; yM
M3YUCHHBIX pPACHpEACNCHUNA JUIsl PElIeHUs 3a/ad; 3HAKOMCTBO C IOHSTI
METOBI BEIOOPOYHBIX MCCIIEIOBAHNI; YMEHUE TIPUBOIUTH IIPUMEPHI MTPOSIE
B IIPUPOJHBIX M OOIIECTBEHHBIX SBJICHUSAX; YMEHHE ONIEPUPOBATH MTOHATHS
YHCII0 COYETaHUH, YHCIIO MEPEecTaHOBOK; OMHOM HbloTOHA; yMeHHE TpuMe
paccyKIeHHus Ui pEUICHHs 3ajad; OLEHHBATh BEPOSTHOCTH peal
BEPOSITHOCTHYIO MOJIENTb M UHTEPIPETUPOBATD MTOJYYCHHBIH Pe3yIbTaT

YMeHue onepupoBaTh MOHATHAMH: TOYKa, MpsiMasi, TNIOCKOCTb, MPOCTPaH
yria, IUIOCKMHA Yroji, JABYIPaHHBIM yroj, TpEXTpaHHBIMA  yrod,
MapajuiebHOCTh U MEPHEHAUKYISIPHOCTh MPSIMBIX U IIOCKOCTEH, YTOJ N
NPSIMON U TIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSMHU, PACCTOSIHHE OT TOUI
MEXy MPSMBIMHU, PACCTOSHUE MEXKAY IUIOCKOCTAMU; YMEHHUE HCIIOJII
M3y4YeHHbIE (DAKTBI U TEOpPEeMbl IJIAHUMETPUHU; YMEHHE OIICHHBATh DPa3M
MHUpa; CTPOUTh MATeMaTUYECKHUE MOJIEIH C MOMOIIbI0 T'€OMETPUUYECKUX
CBSI3aHHBIE C HUMU IIPAKTHUYECKUE 3a/1a4uH
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YMeHue onepupoBaTh MOHATHAMHU: IUIOMAAbL (GUTYpBI, 00BEM QUTrYpH,
MHOTOIPAaHHHK, CCUCHHE MHOTOIPaHHMKA, KyO, Mapaulejeumes, IIp
MOBEPXHOCTh BpalICHHS, HUIUHAP, KOHYC, Imap, cdepa, MmIomanb c(
MUPaMUIbl, IPU3MBbI, KOHYCa, UINHIPA, 00BEM KyOa, MpsSMOYroJIbHOTO
OpU3MbI, [WIMHIpPA, KOHyca, Iapa, pa3BEPTKA IOBEPXHOCTH, CEU
napauiebHbIe OCH MM OCHOBAHUIO, CEUCHHE I1apa, TNIOCKOCTh, Kacarola
YMEHHE CTPOWTH CEUYCHHE MHOTOrPaHHHMKA, H300pakaTh MHOTOIPAHHFY
BpalICHusA, UX CCYCHU, B TOM YUCJIC C MOMOIINBIO 3JICKTPOHHBIX CPCICTB.
rEOMETPUUCCKUX (QUTYD, CAMOCTOSTEIBLHO (POPMYJIMPOBATH ONPEACICHHUS
TUIOTE3bl O CBOMCTBaX W MpPH3HAKaX T€OMETPUYECKHX (UTyp, 00OCHO
YMEHHE TPOBOAMTH KIACCUPUKAIMIO (DUTYD TO PA3TUYHBIM IPU3HAKS

AONOJHUTCIIBbHBIC ITIOCTPOCHUA
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YMeHue onepupoBaTh MOHATUSMU: IBUKCHHE B MPOCTPAHCTBE, Mapasljiell
IUIOCKOCTH W B MPOCTPAHCTBE, IOBOPOT, IMpeoOpa3zoBaHUE I0A00us,
pacmo3HaBaTh paBHbIE M TOJ00HBIE (UTYPBl, B TOM YHCJIE€ B TIPUPC
WCIOJIb30BaTh TEOMETPUUYCCKUE OTHOMICHUS MPU PEIICHUH 33]1a4; HaXOJIH
(nmuHA, yroi, MIomaas, 00bEM) MPU PEIICHUH 331a4 U3 JAPYTUX y4eOH

JKU3HH, YMCHHC BBIYHCIIATH I'COMCTPHYCCKUC BCIIMYNHBI (Z[J'II/IHa, yYroJ




MOBEPXHOCTH), HWCHOJb3ysd H3Yy4YeHHBbIE (OPMYJIBI M METOAbL, B TOM ¢
OUpaMHIbl, TPU3MBL, KOHyCa, LWIMHApA, IUIomanb chepsr;, 001
napauiesenunea, TUpaMuIbl, IPU3MBIL, IIHIHH/PA, KOHYCa, I1apa; yMEHHE
NoJJO0HBIX GuUryp
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YMeHHe ONepHpoBaTh MOHATHUSAMH: MPSMOYTOJbHAs CUCTEMa KOOPIHHAT
KOOpJMHATHl BEKTOpa, CyMMa BEKTOPOB, IPOM3BEICHUE BEKTOpAa Ha UM
0asucy, CKaJsIpHOE IPOW3BEICHHE, BEKTOPHOE IIPOM3BEICHUE, YTOJ
UCIIOJIb30BATh BEKTOPHBIA M KOOPIUHATHBIA METO/I JIJIsl PEUICHUSI TEOMET!
Y4EeOHBIX TIPEIMETOB
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YMeHue BbIOMpaTh MOAXOMALIMI METOJ JUIsl PELEHUs 3a1a4yu; OHUMaH
M3YyYEHUH TPHUPOJHBIX U OOIIECTBEHHBIX MPOLIECCOB U SIBICHUH; YMEH
3aKOHOB MAaT€MaTUKM B HCKYCCTBE, YMEHHE IPUBOIAUTH IPUMEPHI

POCCHUICKOM 1 MUPOBOM MaTEMAaTHUYECKON HAYKH




IHEPEYEHD 2JIEMEHTOB COAEPKAHMUS, IPOBEPAEMBIX HA EI'D 110
MATEMATHUKE

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1

Yucna 1 BEIUUCIEHUA

1.1

HaTypaJ'IBHBIe " LECJIbIC YHCIIA. HpI/I3HaKI/I JCIUMOCTH LCJIBIX YHUCCI

1.2 Panmonanesueie yncia. OObIKHOBEHHBIE U IECATUYHBIC APOOU, IPOLIEHTHI, 0ECKOHEUHBIE TIe]
1.3 Apudmernueckuii KOpeHb HATYPaJIbHOM cTeneHu. J{edcTBus ¢ apu(METHUECKUMI KOPHIMEY
1.4 Crenens ¢ nenbM nokasaresieM. CTeneHs ¢ paluOHalIbHbBIM NoKa3areneM. CBOWCTBaA CTemer
1.5 CuHyC, KOCHHYC U TAaHT'€HC YHMCJIOBOIO apryMeHTa. ApKCUHYC, apKKOCHUHYC, ApKTAHI€HC YH(
1.6 Jlorapudm uucna. JlecaTuunbie 1 HaTypaIbHBIC JTOTApU(MBI
17 JeiicTBuTenpHbIe YHCaa. ApH(PMETHYECKHE ONEpaluyd C JCHCTBUTEIBHBIMU YHCIAMH.
' IIpaBUJIa OKPYTJIEHUS], IPUKUJIKA U OLIEHKA PE3yJIbTaTa BBIYUCICHUN
1.8 [IpeoOpaszoBanue BhIpaKEHUN
1.9 KommnekcHble uncia
2 VYpaBHEeHUs U HEPABEHCTBA
2.1 Lenblie n 1poOHO-paIOHANIBHBIC YPAaBHEHUS
2.2 UppanuoHaibHbie ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHUS
2.4 Ioxa3zaTenpHbIC U JOrapUPMUUECKUE YPaBHEHUS
2.5 Llenbie u 1poOHO-palMOHATIBLHBIC HEPABEHCTBA
2.6 UppanmonaibHbie HEpaBEHCTBA
2.7 [TokazaTenbHbIC U JOTapu(HMHUUCCKIE HEPABCHCTBA
2.8 TpuroHomeTprudecKkue HEPABEHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. OTnipeaeauTenb MaTpUILIbI
3 OyHKIUYU U TpapUKu
31 dyHKUs, criocoOb! 3ananus GyHkuud. I'paduk GyHnkiuu. Bzaumao oOpaTHbie QyHKIIHH.
' [Tepuoanueckue GyHKIUU
Obnactp ompeneneHus: W MHOXKECTBO 3HaueHWi ¢ynkuuu. Hymum ¢yaxmum. Tlpc
3.2 [IpoMexyTkn MOHOTOHHOCTH (DyHKIHMH. MakCUMyMbl U MUHUMYMBI ¢QyHKIH. HanbGomsb
(GYHKINMN HA TPOMEKYTKE
33 CrenenHas QyHKIMS ¢ HaTypajdbHBIM M IIEJIBIM Moka3arenem. E€ coiictBa u rpaduk. Ci




CTCIICHU

34 Tpuronomerpudeckue GyHKIIUHA, UX CBOMCTBA U TpaduKu

3.5 [Noxa3zaTtenpHas u norapudmuyeckas GyHKIUH, UX CBOWCTBA U IpaduKu

3.6 Touku pa3pbsiBa. AcUMOTOTH rpadukoB ¢pyHkumid. CBoiicTBa GYHKINH, HEIPEPHIBHBIX HA O

3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHU MTOCIEA0BATEIHLHOCTEH

3.8 Apudmernueckas u reoMmeTpudeckas nporpeccuu. Gopmysa CI0KHBIX TPOIICHTOB
4 Havana maremaTuueckoro aHainunsa

4.1 [TpousBoanas pynkuuu. [Ipon3BogHbIe FIeMEHTAPHBIX (DYHKITHIA

49 [IpumeHeHre TPOU3BOJHON K HUCCIIEOBAaHUIO (YHKIUI HA MOHOTOHHOCTH U DKCTPEMYMBI.
' HAaUMEHbBIIETO 3HauUeHUs! QYHKIIUU Ha OTPE3Ke

4.3 IlepBooGpasnas. Murerpain
5 MHoxecTBa U JIOTHKa

5.1 MHoxecTBO, onepaluy HajJ MHOXKecTBaMu. JlnarpamMmsel Diinepa — Benna

5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA

6.1 OnucarenpHas CTaTUCTUKA

6.2 BepositHOCTB

6.3 Komb6unaropuxka
7 ['eomeTpus

7.1 @urypsl Ha MIOCKOCTH

7.2 [IpsiMbI€ U TIIOCKOCTH B MPOCTPAHCTBE

7.3 MHororpaHHUKN

7.4 Tena 1 MOBEpXHOCTU BpalllCHUS

7.5 Koopaunatsl 1 BEKTOpBI
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