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IHHOACHUTEJIbBHAA 3AIINCKA

Pabouas nporpamma ydae6HOTrO Kypca «I'eomeTpus» 6a30BOT0 ypoBHS IJIsi 00YyUaIOIINXCS
10 —11 xmaccoB pa3zpaborana Ha ocHOBe DenepaIbHOrO roCyJapCTBEHHOTO 00pa30BaTENIbHOTO
CTaHJapTa cpexHero oOmero obpa3oBaHHsA, C Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUIA,
NPEIbABISEMBIX K MaTeMaTU4ecKOMy OOpa30BaHUIO, M TPAIUIMA POCCHIICKOTO 00pa3oBaHUS.
Peanuzanuss  mporpamMMbl  oOecrieuMBaeT — OBJAJCHHE  KIIOYEBBIMH  KOMIIETCHLUSMH,
COCTABJISIIOIIMMH OCHOBY JUII CaMOPA3BUTUS M HENPEPBIBHOTO OOpa30BaHMs, LEIOCTHOCTD
OOIIEKyIBTYPHOTO, JINYHOCTHOTO U MO3HABATEIBHOTO Pa3BUTHSI TMYHOCTH 00YUaIOIIUXCS.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca TI'e€OMETpPUM Ha YpPOBHE CpeAHEro oOIero ooOpa3oBaHuUs
o0ycJIOBIIEeHa NPAKTUYECKOM 3HAYMMOCTBIO METANpeIMETHBIX M MPEIMETHBIX Pe3yJIbTaToB
o0y4eHHs TE€OMETPUH B HANPABICHUU JIMYHOCTHOTO Pa3BUTHs OOydaromuxcs, GOpMHUpPOBAHUS
(GYHKIMOHATBHOW MaTeMaTHYeCKOW T'pPaMOTHOCTH, M3YYEHHUS JAPYIMX Y4YeOHBIX IUCIMILIMH.
PazButue y oOydaroumiuxcsi MpaBUIBHBIX TPEACTABICHUNH O CYIIHOCTH M TPOUCXOXKJICHHH
TeOMETPUYECKUX a0CTPaKIMil, COOTHOIICHUH PEabHOTO U UICATIBHOT0, XapaKTepe OTPAKCHUS
MaTeMaTU4EeCKOW HAYKOU SIBJICHHM M IIPOLIECCOB PEAIBHOIO MHUPA, MECTE€ T'€OMETPUU B CUCTEME
HAayK M POJIM MAaTEeMaTHYeCKOrO MOJICIMPOBAHUS B HAyYHOM TIIO3HAaHMM M B IPAKTHKE
CocoOCTBYeT (OPMHPOBAHUIO HAYYHOI'O MHMPOBO33PEHMS YUaIIMXCS, a TaKXKe KadyecTB
MBIIUIEHUS], HEOOXOAUMBIX JUIS aJalTallii B COBPEMEHHOM OOIIECTBE.

I'eomerpus sBiseTcss OJHUM M3 Oa30BBIX INPEJAMETOB Ha YPOBHE CpeIHEro oOIIero
o0Opa3oBaHus, TaKk Kak OOECIEYMBAECT BO3MOXKHOCTh M3YYEHHUS KaK IUCLUUIUINH €CTECTBEHHO-
Hay4HOMW HAIIPABJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MblIIeHHE, (QopMUpyeMoOe MpH HM3YyYEHUH OO0YYarOUUMHCS HOHATUIHBIX
OCHOB TEOMETPUM M TOCTPOCHUHM IEMOYKU JIOTUYECKUX YTBEPXKACHUH B XOJE€ peIICHUs
TeOMETPUYECKUX 3a/lad4, YMEHHE BBIJIBUraThb M ONPOBEpPrarh THIIOTE3bl HEMOCPEICTBEHHO
UCTIOJB3YIOTCS MPH PEHICHWH 3a/1ad €CTECTBEHHO-HAYy4YHOTO LHUKJIA, B YAaCTHOCTH U3 Kypca
busuKy.

YMeHHue OpUEHTHPOBATHCS B MPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pPOJb BO BCEX
o0nacTsaX AeATeNbHOCTH 4YenoBeka. OpueHTalusi 4yelloBeKa BO BPEMEHHM M IMPOCTPAHCTBE —
HEOO0XO/IMMOE YCIIOBUE €r0 COIHAIBHOIO OBbITHSA, (OopMa OTpPaXKEHHsS OKpYXKAIOIIEro MHpa,
yCIOBHE YCHENIHOTO TO3HAHUS M aKTUBHOTO MpeoOpa3oBaHHs  JCHCTBUTEIBHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEIUHSIET pa3Hble BUIBI yIeOHOM U TPYIOBOM
NEATeNbHOCTH, SBISETCS OJHUM M3 MPO(PECCHOHANBHO BAKHBIX KAadyeCTB, MOATOMY aKTyalbHa
3aaya (GOpMHpOBaHUS y OOydaromUXCs MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK Pa3sHOBUIHOCTH
00pa3HOTO MBIIUIEHUS! — CYIIECTBEHHOIO KOMIIOHEHTa B IMOJrOTOBKE K MPaKTHYECKOU
JEATETbHOCTH [0 MHOTHM HaINPaBICHHSIM.

Llenb ocBOEHUS pOrpaMMBbl yueOHOTO Kypca «'eomeTpus» Ha 6a30BOM ypOBHE 00ydeHUS
— o0meoOpa3oBarenbHOE M OOIIEKYIBTYPHOE pa3BUTHE OOyJarommxcs depe3 obecredeHue
BO3MO’KHOCTH NPHOOPETEHUSI M HCIOJB30BAHUS CHUCTEMATUYECKUX I€OMETPUYECKUX 3HAHUN U
NEeUCTBUH, CIeNU(pUYHBIX T€OMETPUH, BO3SMOKHOCTH YCIICIIHOTO MPOI0JDKEHUsT 00pa30BaHus 1O
CTELUANBHOCTSAM, HE CBS3aHHBIM C MPUKIATHBIM HCIIOJIb30BAHHEM IT'€OMETPHH.



[Iporpamma 1o reomeTpuM Ha 0a30BOM YpOBHE INpeAHa3Ha4deHa Uil OOYYaIOIIMXCS
CpeIHEH WIKOJbl, HE WCHBITHIBABIIMX 3HAYMUTENIBHBIX 3aTPYIHEHHH HAa YpPOBHE OCHOBHOIO
obmiero obpazoBanus. Takum oOpa3om, oOyuaromuecs Ha 0a30BOM ypOBHE JIOJKHBI OCBOUTH
oOmre MaTeMaTHUYeCKUe YMEHHS, CBA3aHHBIE CO CIEIU(PHUKON T€OMETPUN U HEOOXOAUMBIE IS
’KH3HU B COBpEeMEHHOM oO1iecTBe. Kpome 3TOro, OHM UMEIOT BO3MOYKHOCTb U3YYUTh F€OMETPUIO
6osiee r1yo0OKO, €Clid B JalbHEHIIEM BO3ZHUKHET HEOOXOAUMOCTh B T€OMETPUUYECKUX 3HAHUAX B
npoheccuOHaTBbHON IEATEILHOCTH.

JloCTIKeHHe eI OCBOCHUS MPOrpaMMbl 00ECTIEUNBACTCS PELICHHEM COOTBETCTBYIOIIMX
3agad. [lpuopuTeTHRIMU 3a1auaMi OCBOeHHA Kypca «I eomeTpumn» Ha 6a3o0BoM ypoBHe B 10—11
KJ1accax sBJISIOTCS:

e (dopMupOBaHHE NPEACTABICHUS O TEOMETPHUH KaK YacTH MHPOBOM KYNbTYpHl H

0CO3HAHME €€ B3aMMOCBSI3U C OKPY)KAIOLUIIM MUPOM;
e (dopMupOBaHHME TPEACTABICHUS O MHOTOTPAaHHUKAX M Telax BpAIICHUS Kak o
BOXHEHWIINX MAaTeMAaTUYECKUX MOJENSIX, MTO3BOJISIONIMX OMHMCHIBATh U M3y4aTh pa3HbIe
SIBIICHUSI OKPY’KaIOIIET0 MUPA;

e (opMupOBaHHE YMEHHs pacllO3HaBaTh Ha YepTEX axX, MOJENAX M B pEalbHOM MHUpE
MHOTOI'PaHHUKH U TeJla BPALICHHUS;

® OBJIAJICHHE METOJAAMU pEIIeHHUA 3aJad Ha TOCTPOCHHs Ha H300paKeHHIX
MIPOCTPAHCTBEHHBIX (QUTYD;

e (dopMupoBaHHE yMEHHs ONEPUPOBATh OCHOBHBIMH IMOHITHUSMU O MHOTOTPAHHUKAX U
TeJax BpallleHUs] K UX OCHOBHBIMHU CBOMCTBAMU;

® OBJIAJICHHWE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 3a1ay; (OopMHpOBAHHE YMEHUS
NPOBOJUTH  HECIIOKHBIE  JIOKA3aTeNIbHbIE  PAacCY)KJICHHsT B  XOJA€  pEIICHUs
CTEPEOMETPUYECKUX 3a/1a4 U 33124 C IPAKTUYECKUM COJIEPKAHUEM;

® Da3BUTHE MHTEIUICKTYaJbHBIX M  TBOPYECKUX CIIOCOOHOCTEH  oOydaromuxcs,
M03HABATEIbHON aKTUBHOCTH, UCCIIEIOBATENBCKUX YMEHUH, KPUTUYHOCTH MBIIIJICHHS,

e (opmupoBaHue (PYHKIHMOHAIBHOM TPAaMOTHOCTH, PEJICBAHTHON T'€OMETPUU: YMEHHUE
pacro3HaBaTh MPOSBICHUS T€OMETPHUUECKUX OHATHI, 00BEKTOB U 3aKOHOMEPHOCTEH B
peanbHBIX JKU3HEHHBIX CUTYAIlMsIX M NpPU HM3YUYEHUH JAPYTUX y4eOHBIX NPEIMETOB,
NPOSIBJICHUS 3aBUCUMOCTEH M 3aKOHOMEpHOCTeH, (opMyianpoBaTh HMX Ha S3bIKE
TeOMETPUM M  CO3/1aBaTh T'€OMETPHYECKHE MOJENH, TMPUMEHSITh OCBOCHHBIN
TreOMETPUYECKUI  ammapaT Juid peLIeHHs IPaKTUKO-OPUEHTHPOBAHHBIX — 3ajad,
MHTEPIPETUPOBATH U OLIEHUBATh TOJTYUYE€HHBIC PE3YJIbTATHI.

OTnUYUTENBHOM 0COOEHHOCTHIO TIPOTPAMMBI SIBIISICTCS BKIIFOUEHHE B KYpC CTEPEOMETPUU
B Hayale ero W3YyuyeHHUs 3ajJay, pellaeéMblX Ha YpPOBHE HMHTYUTHUBHOTO TIIO3HAHUA, H
onpenenéHHbIM 00pa3oM OpraHM30BaHHAs PadOTa HaJ HUMH, YTO CIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOTO W TPOCTPAHCTBEHHOTO MBIIIJICHUS, CTUMYIUPYET TNPOTEKAHUE HHTYUTHUBHBIX
MPOIIECCOB, MOTUBUPYET K JalbHEHIIEMY U3YUSHHIO TPEIMETa.

[Ipenmourenue oOTHAéTCs HATISAHO-KOHCTPYKTUBHOMY METOJYy OOy4YeHHs, TO €cCTb
TEOpETHUYECKHE 3HAHHUA HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEAMETHO-IPAKTUUYECKOM
NEATeNbHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX TNPEACTABICHUNH Yy YydYalIMXcsi B Kypce
CTEPEOMETPUH MIPOBOIUTCS 32 CUET pEIIeHHs 3aJjad Ha CO3JaHue MPOCTPAHCTBEHHBIX 00Pa30B U
3aJjau Ha OIEPHPOBAHME IMPOCTPAHCTBEHHBIMH oOpazamu. CozmaHue o0paza MPOBOIUTCS C
OTIOPOM Ha HATJIATHOCTB, @ OTIEPUPOBAHNE 00Pa30M — B YCIIOBUSAX OTBJICUCHHS OT HATJIAAHOCTH,
MBICJICHHOTO U3MEHEHHSI €r0 HCXOTHOTO COJIep KaHusI.



OcHoBHBIE cojzepkaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 knaccax:
«MHororpaHHUKN», «lIpsMble U IIIIOCKOCTH B MPOCTPAHCTBEY», «Tena BpaleHus», «Bekropsl u
KOOpPJUHATHI B ITpocTpaHcTBe». DopMUpoBaHUE JIOTUYECKUX YMEHUH pacCIPEeseTCsl HE TOJIBKO
[0 COJAEP)KATENbHBIM JIMHUSM, HO W 1O ToAaM OOydYeHHs Ha YpPOBHE CpeaHero oOIIero
oOpa3oBaHUsl.

Copnepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIAMETHBIM pe3yJabTaTaM OCBOCHUS
paboueii mporpaMMel, pacpeeaEHHBIM 110 T0JIaM 00y4eHUs, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
YTOObl  OBNIAJICHUE TEOMETPUYECKMMU TMOHATUSAMH M HaBBIKAMH  OCYIIECTBISUIOCH
MOCIIEIOBATEIbHO U TOCTYNATENbHO, C COOJIOJEHHEM MPUHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHMSI BKIIIOYAINCH B OOIYI0 CHCTEMY '€OMETPHUECKUX MPE/ICTaBICHUN 00yJaromuxcs,
paciupss u yriayonss e€, oopa3ys IpOYHbIe MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenne reomerpun otBouTCs 2 yaca B Heaeno B 10 kitacce u 1 yac B Hepenio B 11
KJ1acce, BCero 3a jiBa roja ooyuenus - 102 yqeOHbIX yaca.

COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NIOHATHUS cTepeoMeTpuu. Touka, mpsimMasi, MI0CKOCTh, pocTpaHcTBo. IloHsTne
00 aKCHOMAaTHYECKOM TIOCTPOCHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX.

B3auMHOe pacrosniokeHue NpsMbIX B IMPOCTPAHCTBE: IEPECEKAIOIINECS, MapalICIbHbIE U
CKpemuBampomuecss npsmsle. IlapaynenbHOCTs MNPsAMBIX M INIOCKOCTEH B IIPOCTPAHCTBE:
MapajuleJIbHbIE IPSAMBIE B IIPOCTPAHCTBE; IAPAUICIBHOCTb TPEX MPSIMBIX; IapaLICIBHOCTD
IpSIMOM M INIOCKOCTH. YTJIBI C COHAIPABJICHHBIMH CTOPOHAMH; YrOJ MEXAY IPSIMBIMU B
npoctpanctBe.  [lapauienbHOCTH  IJIOCKOCTEM:  MapajUieibHbIE  IUJIOCKOCTH;  CBOKCTBA
napajieNIbHBIX m1ockocTe. [Ipocreiimue npocTpanCcTBEHHBIE (PUTYPHI Ha MIIOCKOCTH: TETPAdIp,
KyO, mapajsienenure];; IoCTPOSHUE CEYSHUH.

[lepneHUKYIAPHOCTE IPSAMOM M IUIOCKOCTH:  NEPIEHAUKYJSPHBIE IpsIMBIE B
IIPOCTPAHCTBE, IMpsIMbIE MApAJUICIIbHBIE U IEPIEHIUKYISAPHBIE K IIOCKOCTH, IIPU3HAK
NEPIEHIUKYIIIPHOCTH IPSAMOM M IUIOCKOCTH, TeOpeMa O MPSIMOM IEepHEeHIUKYISPHOU
IJIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJl MEXKIY IPSIMOM U INIOCKOCTBIO; IBYIPAHHBIM yroJl,
JIMHEWHBIN YroJl ABYIpaHHOro yria. Ilepnenaukyisp M HakJIOHHBIE: pACCTOSHUE OT TOYKH [0
IUIOCKOCTH, PACCTOSIHME OT MpPSIMOM JI0 IUIOCKOCTH, MPOEKIUS (UIYpbl Ha IJIOCKOCTb.
IlepneHUKYIAPHOCTD IUIOCKOCTEN: MPU3HAK MEPIICHIUKYIAPHOCTH ABYX IUIOCKOCTEN. Teopema
0 TPEX NMEPIEHIUKYISAPAX.

MHoOrorpaHHMKH

IloHATHE MHOIOrpaHHUKA, OCHOBHBIE JJIEMEHTbl MHOIOTPAaHHUKA, BBIIYKIbIE U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; Pa3BEPTKA MHOrOrpaHHuKa. IlpusMa: n-yroiapHas npusMa; rpaHu
Y OCHOBAHMSI MPU3MBI; IpsiMasi M HAKJIOHHAS TPU3MBbI; OOKOBas U MOJHASI TOBEPXHOCTH MPU3MBI.
[Tapamtenenunen, NpsAMOYroJIbHBIN Napajllesenunes U ero cpoicrsa. [Iupamuna: n-yrosbHas
NUpaMuaa, TPaHU U OCHOBaHHME MUPaMUAbI; OOKOBas M TOJHAs MOBEPXHOCTh MHPAMMUIBL;



IIpaBWJIbHAsE W YyCEu€HHas MNHMpaMuja. OJEMEHTbl NpuU3Mbl M IUpaMuibl. lIpaBuibHBIE
MHOTOTPaHHUKH: IOHSATUE IPABUIBHOIO MHOIOTPAaHHUKA; MPAaBWIbHAS IpU3Ma U NPAaBUIIbHAS
NUpaMuUa; MpaBUIIbHAS TPEYToJIbHAs MUpaMUa U MPaBUIBHBIN TeTpa’ap; KyO. [IpencraBnenue
O IMpaBWIbHBIX MHOTOTPaHHMKAaX: OKTa’ap, AoJeKasAp M ukocadap. CedeHus OpuU3MBL U
MIAPaMHUJIBI.

CuMMeTpusi B IPOCTPAHCTBE: CHUMMETPHUSl OTHOCUTENIBHO TOYKH, MPAMOI, IUIOCKOCTH.
DneMEeHTBl CUMMETPUH B TUpaMUJax, Napaielenurenax, IpaBuIbHbBIX MHOTOTpaHHUKAX.

Bbruncrnenue 371eMEHTOB MHOTOTPAHHUKOB: pEOpa, TuaroHainu, yriel. [lnomans 60koBoH
MIOBEPXHOCTH U IIOJIHOW IIOBEPXHOCTHU IPAMOM IPU3MBI, IUIOLIAJb OCHOBAHMM, Teopema O
OOKOBOW TMOBEPXHOCTH NpsAMOW mpu3Mbl. [lnomans OGOKOBOI MOBEPXHOCTH U IMOBEPXHOCTH
NPaBUIBHON MHUpaMHJIBI, TeopeMa O IUIOMmIaau ycedyéHHOM mupamuisl. [loHstue 06 o0OBEMe.
O0BEM nupaMuIbl, TPU3MBI.

[TonoOusie Tena B mpoctpaHcTBe. COOTHOLICHHS MEXIY IUIOMAASIMU TOBEPXHOCTEH,
00BbEMaMHU OJOOHBIX Tell.

11 KJIACC

Tesa Bpamenus

[Munuuapuyeckass MOBEPXHOCTb, 00pa3ylolue LWIMHAPUYECKOH MOBEPXHOCTH, OCh
WIMHAPUYECKON noBepxHocTH. Llunuuap: ocHoBaHUSA 1 OOKOBasi HIOBEPXHOCTh, 00pa3ylomas u
0Cb; TUIOIA/Ib OOKOBOM U MOHOM MOBEPXHOCTH.

Konnueckass moBepxXHOCTb, 00pa3yloline KOHMYECKOH IOBEPXHOCTH, OChb W BEpIIMHA
KOHMYECKOW moBepxHOcTH. KOHyC: OCHOBaHME M BepIIMHa, OOpa3ylomas U OCh; IUIONMIAAb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEU€HHBIH KOHYC: 00pa3ylollue M BBICOTA; OCHOBaHMS U
OOKOBasi MOBEPXHOCTb.

Cdepa u map: ueHTp, paamyc, IUaMeTp; IUIOIIAAb IMOBEPXHOCTH cdepbl. BzaumHoe
pacrionoxenue chepbl ¥ IIIOCKOCTH; KacaTeNlbHas INIOCKOCTh K cdepe; ionaas chepsl.

N300pakeHue Ten BpaleHus Ha IIOCKOCTH. Pa3BépTka umMHIpa 1 KOHyca.

KomOunanuu Tten BpalieHWs U MHOTOTPAHHUKOB. MHOTOTpPaHHUK, OMMCAHHBIH OKOJIO
cdepsl; chepa, BHUCAHHAS B MHOTOTPaHHUK, MITH TEJIO BPAIICHUS.

[Tonsitne 06 o0béme. OcHOBHBIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
IpSIMOYTOJIBHOTO TNapaiienenunena u ciaeactsus u3 Heé. O0béM mmmHapa, KoHyca. O0bEM
apa v miomass chepel.

[TonoOusie Tenma B mpoctpaHcTBe. COOTHOLICHHS MEXIY IUIOMAASIMU TOBEPXHOCTEH,
00BbEMaMHU OJOOHBIX Tell.

Ceuenust uunuHApa (MapajyieIbHO M NEPHEHIUKYIIPHO OCH), CEYEHUs KOHyca
(mapanyenbHOE OCHOBAHUIO U MPOXOASILEE YEPE3 BEPILNHY), CEUEHHUS LIapa.

BexTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockocTH U B mpocTpaHcTBe. ClI0)KEHUE U BBIUNTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha yucio. PasnoxxkeHue Bekropa 1o TpEM HEKOMIUIAaHApHBIM BekTopaM. IIpaBuio
napajurenenumena. Pemenune 3axad, CBsI3aHHBIX C IPUMEHEHUEM IIPABUII JCUCTBUN C BEKTOPaMH.
IIpssmoyronpHas cuctema KoopAuHAaT B IpocTpaHcTBe. Koopamuatel BekTopa. Ilpocreiimue
3aJauyd B KOOpAMHATax. Yrojl MexJy BekTopamu. CKalspHOE NPOU3BEIECHUE BEKTOPOB.
Brruncnenue yrioB MeXIy HOpsIMBIMH M IUIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIM METOJ IpH
pELICHUU TEOMETPUYECKUX 3a1a4.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yNnbTaThl OCBOCHHUS MpOrpaMMbl ydeOHOro mnpeamera «MaremaTHKa»
XApaKTEPU3YIOTCS:

I'paxxnanckoe BocnMTaHue:

C(OPMHUPOBAHHOCTBIO TPAXKAAHCKOM MO3UIMHM OOy4aloIIerocs Kak AakTUBHOTO U
OTBETCTBEHHOT'O YJIEHa POCCHUHCKOrO OOILECTBa, MPEICTaBICHUEM O MaTEMaTHYECKHX OCHOBAaX
(YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHH, MPOLEAyp TPakJaHCKOro o0OIIecTBa
(BBIOOpPBI, OMPOCHI W Tp.), YMEHHEM B3aWMOJEHCTBOBAaTh C COLMAIBHBIMA HHCTUTYTaMU B
COOTBETCTBUH C UX (YHKLIUSMHU U HA3HAYECHUEM.

IIarpunoTnyeckoe BOCIUTAHUE:

C(OPMHUPOBAHHOCTHIO POCCUIMCKOM Ipa)KAaHCKOW MAEHTHYHOCTH, YBOKEHUS K MPOLLIOMY
U HACTOAILIEMY POCCHMCKOM MAaTEMAaTHKH, IEHHOCTHBIM OTHOLICHUEM K JOCTHXEHUAM
POCCHICKMX MAaTeéMaTUKOB U POCCUMCKOM MAaTE€MATUYECKOW IIKOJIBI, K HCIIOJIb30BAHUIO 3TUX
TOCTH)KEHHUH B IPYruX HayKax, TEXHOJOTHUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHSA:

OCO3HAHMEM [JYXOBHBIX IIEHHOCTEH pOCCHIICKOro Hapoaa; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O0 CO3HAHUs, ITUYECKOTO NOBEACHUS, CBA3AHHOIO C IPAKTUYECKUM IIPUMEHEHUEM
JOCTHKCHUM HAyKU U JEATEIbHOCTBIO Y4EHOIO; OCO3HAHMEM JIMYHOIO BKJIAJAa B IOCTPOCHHUE
YCTOWYMBOTO OYIyIIero.

JdcTeTHYecKoe BOCIIUTAHUe:

JCTETUYECKUM  OTHOLIEHHEM K  MHpPYy, BKIIOYas OCTETUKY  MAaTeMaTU4EeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajgad, pEUIeHUH, pacCyXIEHUH; BOCIPHUUMYHUBOCTHIO K
MaTeMaTUYECKUM aCIIEKTaM pa3jIMuYHbIX BUJOB HUCKYCCTBA.

PDu3uyeckoe BOCIUTAHNE:

C(OPMHUPOBAHHOCTBIO YMEHHUS TPUMEHSATh MaTeMaTWYeCKUe 3HaHUS B HHTEpecax
3I0pOBOTO U 0€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBBIO
(3mopoBoe mHTaHUE, COATAHCUPOBAHHBIA PEXUM 3aHATUHA M OTIbIXa, pErynspHas (uznueckas
aKTHUBHOCTH); (PU3NYECKOTO COBEPIICHCTBOBAHMSA, NMPH 3aHATUSAX CHOPTHBHO-03I0POBUTEIILHOM
NEATEIbHOCTBIO.

Tpynosoe Bociutanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAaHHWEM IIEHHOCTH TPYAOJIOOMS; MHTEPECOM K pPa3IHMYHBIM
chepaM npodhecCHOHATLHOW ACSITeTbHOCTH, CBS3aHHBIM C MAaTEMAaTUKON W €€ MPUIOKECHUSIMU,
YMEHHEM COBEpIIaTh OCO3HAHHBINA BBIOOD Oyymieil mpodeccun U pealn3oBbIBaTh COOCTBEHHbBIE
’KU3HEHHbIC IIJIAHbI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHUYECKOMY OOpa30BaHHIO H
caM0o00pa30BaHUIO0 Ha TPOTSHKEHUHM BCEH J>KM3HU; TOTOBHOCTHIO K AKTHBHOMY YYacTHIO B
PELIEHNH IPAKTUYECKUX 3a1a4 MaTEMaTUUECKOI HAIIpaBICHHOCTH.

JIKOJIOTHYECKOe BOCIIUTAHHUE:

C(OPMHUPOBAHHOCTBIO HKOJIOTHUECKON KYJIbTYPHI, NMOHMMAaHHUEM BIHMSIHHUS COLUAIBHO-
SKOHOMHYECKHUX IIPOLIECCOB HA COCTOSIHUE IPUPOJHOM M COLMAIBHOM CpEelbl, OCO3HAHUEM
r100aIbHOTO  XapakTepa  dSKOJIOTMYECKMX MNpoOjieM; OpHeHTalued Ha  [pUMEHEHHe
MaTeMaTU4YeCKUX 3HAHUU Ul pelleHus 3a7ad B 00JacTH OKpYXKaroueil cpeibl, TNIaHUPOBAHUS
IIOCTYIIKOB U OLICHKU UX BO3MOXKHBIX IIOCJICICTBUN JUIsl OKPYKAIOLIEH CPEIbI.

IleHHOCTH HAYYHOI'O NMO3HAHUA:



c(pOPMUPOBAHHOCTBIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOLIECTBEHHOW MPAaKTUKU, TOHUMAaHUEM MaTeMaTU4YEeCKON HAayKu Kak cgepsl
YeJI0BEYECKOM NEATENILHOCTH, 3TANOB €€ pa3BUTHUSA U 3HAYUMOCTH JUISl Pa3BUTHS LIMBWIN3ALINY;
OBJIAJIEHUEM SI3BIKOM MAaTE€MaTUKU W MaTeMAaTUYECKOW KYNbTYpOH KaK CpEACTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYILECTBIATH IPOEKTHYIO M HCCIEIOBATENIbCKYIO JIE€ATEIbHOCTD
UHIUBUAYAJIBHO U B TpYIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHble pe3ynbTaThl OCBOCHUS MPOrpaMMBbl yd4eOHOTO mpeaMeTa «MaTemMaTukar
XapaKTepU3yIOTCSd  OBJAJCHHEM  YHHBEPCAJIBHBIMH  HO3HABAMETbHBIMU  OelCMBUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUGHLIMU — OCUCMEUAMY,  VHUBEPCANbHBIMU — PecyNAMUEHbIMU
oeticmeusmu.

1) Ynusepcanvnvie nosnasamensusie oeticmsus, obecneuusaiom opmuposanue 6a308bix
KOCHUMUBHBIX NPOYeccos oOyuaouuxcs (0ceoeHue mMemooos NO3ZHAHUA OKPYICalouje2o Mupa;
npuUMeHeHue 102UYeCcKUX, UCC1e008amenbCKux Onepayull, yMeHu pabomams ¢ uHgopmayuel).

ba3oBrble Jornyeckue 1eHCTBHUA:

® BBIIBIATH M XapaKTEPHU30BaTh CYIIECTBEHHbIC MPHU3HAKKM MaTEMAaTUYECKUX OOBEKTOB,
MOHATUH, OTHOIIEGHHH MEXIY MOHATHAMHU; (POPMYIHMPOBATH ONpEACTICHUS MOHSATHIA;
YCTaHABJIMBAThH CYIECTBEHHBIN MPU3HAK KIACCU(PHUKAIIMKA, OCHOBAHUS Il 0000IICHUS
Y CpaBHEHHsI, KpUTEPUU TIPOBOIMMOTO aHAJIH3a;

® BOCIpPUHHMATh, (POPMYyIHpPOBATh U MPEOOPa3OBHIBATH CYKJICHHS: YTBEPAUTEIbHBIC U
OTpHILIATENIbHBIC, €IMHUYHBIC, YACTHBIEC U 00IKE; YCIOBHBIE;

® BBIABIIATH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHBOPEYHS B (PaKTax,
JAHHBIX, HAONIONCHUAX M YTBEPXKACHUSAX; Mpeliararb KPUTEPUU JIsl BBISBICHUA
3aKOHOMEPHOCTEH U ITPOTUBOPEUYUN;

e JenaTh BBIBOJBI C HMCIIOJIb30BAHHEM 3aKOHOB JIOTHKH, ACTYKTUBHBIX W MHIYKTUBHBIX
YMO3aKJIIOUECHUH, YMO3AKIIOUECHHI 110 aHAJIOTHH;

® TIPOBOJUTH CAMOCTOSITENIFHO JOKA3aTeIbCTBA MAaTEMATUYECKUX YTBEPKACHUH (IpsMbIe
M OT TPOTUBHOIO), BBICTPAaWBaTh AaAPTyMEHTAIMIO, MPHUBOIAUTH TPUMEPHl U
KOHTPIIPUMEPbI; 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

e BHIOMpaTh CMOCOO pemeHus: y4eOHOM 3amaun (CpaBHHMBAaTh HECKOJIBKO BapHUaHTOB
pelieHusi, BbIOMpaTh HanboJiee MOAXOIAIIUN ¢ YYETOM CaMOCTOSTENIFHO BBIJICIEHHBIX
KpUTEPUEB).

Bba3oBrble ncciieqoBare/ibCKue 1eHCTBUA:

® UCMOJb30BAaTh  BONPOCHI  KAaK  HCCIEAOBAaTENbCKUI  WHCTPYMEHT  IO3HAHUS;
(dbopmMynHupoBaTh BOIPOCHI, (PUKCUPYIOIINE MPOTUBOPEUNE, MPOOIIEMy, YCTaHABINBAThH
UCKOMOE U JaHHOe, (OPMHUpPOBATh TUIOTE3y, APryMEHTHPOBATH CBOIO IO3UIIHIO,
MHEHHE;

® TPOBOJUTH CAMOCTOSTENBHO CIUIAHWPOBAHHBINA HKCIIEPHUMEHT, HCCIEI0BAaHUE II0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKOro oObeKTa, SBJICHHUS, Ipolecca,
BBISIBJIICHUIO 3aBUCUMOCTEN MEXy 00bEKTaMU, SIBICHUSIMH, IPOIIECCAMHU;

® caMoCTOATeNbHO (opMynHpoBaTh OOOOIIEHHMS U  BBIBOABI IO  pe3yjibTaTam
MPOBEAEHHOTO HAOJIIOJICHUS, UCCIIEIOBAHUS, OLIEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
pe3yIbTaTOB, BHIBOJAOB U 0000IIECHUIA;



IMPOTrHO3UPOBATH BO3MOXKHOC PA3BUTHC IIPOLICCCA, 4 TAKIKC BbIIABUT'ATb NPCAIIOJIOKCHUA
0 €r'o pa3sBUTHUHN B HOBBIX YCIIOBHAIX.

Pabora ¢ undopmanueii:

BBISBJIATH AeDUIIUTHI HHPOPMALIUH, TAaHHBIX, HEOOXOIUMBIX Ul OTBETa Ha BOMPOC U
ISl pELICHNUs 3a1a4H;

BbIOMpaTh MH(POPMAIMIO M3 HCTOYHHKOB PA3JIMYHBIX THUIIOB, aHAJIW3UPOBATH,
CHCTEMaTH3UPOBAaTh U HMHTEPIPETUPOBATh MH(OPMAIMIO Pa3IMYHBIX BUAOB U (opM
MIPECTaBICHHUS;

CTPYKTYpUpPOBaTh HMH(POPMALMIO, TMPEACTaBIATH €€ B  pa3iuyHbIX (opmax,
WJUTIOCTPUPOBATH I'PahuvuecKu;

OLICHUBATh HAAEKHOCTh HMH(POPMALMM IO CaMOCTOSITENIHHO CPOPMYIUPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvhvie KOMMYHUKAmMUGHbIE Oelicmaus, 00ecneuusaom c@opmupo8aHHoCmy
COYUANBHBIX HABLIKO8 00YUAOUUXCAL.
Oo0menue:

BOCIPUHUMATEH M (POPMYIHPOBATH CYXKIECHUS B COOTBETCTBHU C YCIOBHSIMHU U LIETSIMH
oOIIeHus; SICHO, TOYHO, T'PAMOTHO BBIpaXaTb CBOIO TOYKY 3pEHHS B YCTHBIX H
MUCHMEHHBIX TEKCTaX, J1aBaTh MOSICHEHUS 10 X0y PEIIEeHUs 33aJaul, KOMMEHTHPOBATh
IIOJTy4CHHBIN pe3yibTaT;

B X0JIe 0OCYXJIEHHs 33a7[aBaTh BOIIPOCHI MO CYILECTBY 00CYXIaeMOil TeMbl, TPOOIEMBI,
pemaeMOi  3aJa4yM, BbBICKa3blBaTh HJEH, HAICJICHHbIE Ha TOHUCK pPEILICHHS;
COIMOCTABIATh CBOM CYXJAEHHUS C CYXICHHUAMHU JAPYIHMX YYaCTHHUKOB JIMAJIOTa,
oOHapyXHUBaTh pa3IMuUe U CXOJICTBO MO3UIUI; B KOPPEKTHOH opme hopMyInpoBaTh
pa3HOIIacHsi, CBOM BO3PAKCHHUS;

NPEJCTABIATh PE3yIbTAThl PEIICHUS 33/a4M, SKCIICPUMEHTA, HCCIEeIOBaHUs, TIPOEKTa;
CaMOCTOSITEIIbHO BBIOMpPATh (popMaT BBICTYIUICHHsS € Y4ETOM 3a7ay IMpe3eHTAlud U
0COOEHHOCTEH ayJUTOPUH.

CoTpyaHnuecTBo:

MOHMMATh M MCIIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW W WHAMBHIYAIbHON pPabOTHI
OpU pEUIeHWH Y4YeOHbIX 3a/Ja4; MPUHHUMATh LEJNb COBMECTHOH JEesATEeIbHOCTH,
IUTAHUPOBATh OPraHM3alMI0O COBMECTHOW pPabOThI, pacmpenensiTh BHUABI padoT,
JIOTOBApPUBATHCSA, OOCYXXIAaTh MPOLECC M Pe3ylbTaT padoThl; 0000ImaTh MHEHHS
HECKOJIbKHUX JIIOJICH;

Y4acTBOBATh B IPYMIOBLIX (hopMax paboTHI (00CYkIeHHs, 0OMEH MHEHHH, «MO3TOBBIE
IITYPMBI» W WHBIE); BBIMOJHATH CBOIO 4YacTh pabOTBl M KOOPAWHUPOBATH CBOM
JEUCTBUS C IPYTUMU YJI€HaMU KOMaH/Ibl; OLEHUBATh KaYeCTBO CBOETO BKJIAJa B OOIIHIA
IOPOIYKT 10 KPUTEPUAM, CPOPMYITUPOBAHHBIM YUaCTHUKAMH B3aHMMOACHCTBUSL.

3) Vuusepcanvnvie pecynamugnsle oeticmsus, obecneyusaom Gopmuposanue cmolClo8blx
VCMAHOBOK U HCUSHEHHBIX HABBLIKOG TUYHOCMU.
Camoopranmn3anus:

COCTaBJIATH IUIAH, AJITOPUTM PELICHUS 33a]auH, BBIOUPATh CIIOCO0 PEIICHHUs C YUETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTHPOBATh BApUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMALINH.

CaMOKOHTPOJIb:



e BJAJCTh HABbIKAMHM IIO3HABATEIBHOM peIEeKCMH KaK OCO3HAHUS COBEpIIaeMbIX
JICUCTBUH M MBICIUTENBHBIX MPOLECCOB, HMX pe3yJabTaTOB; BIAAETh CIIOCOOAMH
CaMOIIPOBEPKH, CAaMOKOHTPOJI IIPOLEecca W PE3yJbTaTa PELICHUs MaTeMaTHYeCKOU
3a/1auy;

® IPEIBUAETH TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IIPH PELICHUM 3a/1a4d, BHOCHUTH
KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMJICHHBIX
OLIMOOK, BBISIBICHHBIX TPYJHOCTEH;

® OIICHMBAaTh COOTBETCTBHE pE3ylbTaTa LEIW M YCIOBUAM, OOBSCHATH TNPUUYMHBI
JOCTHKEHUSI WJIM HEIOCTWKEHUS PE3YyNbTaTOB JEATENbHOCTH, HAXOIHUTh OIIMOKY,
J1aBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

IHNPEJIMETHBIE PE3YJIBTATbBI
10 KJIACC

OnepupoBaTh MOHATUSAMH: TOUKA, IPAMAsi, MJIOCKOCTb.

[TpuMeHSATh aKCMOMBI CTEPEOMETPUH U CIEJACTBHUS M3 HUX MPH PEUICHUH T€OMETPHUYECKUX
3ajay.

OnepupoBaTh MOHATUAMHU: MAPAVICIBHOCTh W MEPIEHAMKYISAPHOCTh NPAMBIX U
IJIOCKOCTEN.

KnaccugummpoBaTs B3aMMHOE pacroyioKeHHe IPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMHU: JBYIPAaHHBIA yrojl, TpaHW JBYI'PAHHOTO yria, pedpo
JBYI'PAaHHOTO YIJIa; JIMHEHHBIN yroJl ABYTPaHHOTO yIila; rpaaycHast Mepa JBYIpaHHOTO yIiia.

OnepupoBaTh MOHATUSIMU: MHOTOTPAHHUK, BBIMYKJIBI M HEBBIMYKJIBI MHOTOTPaHHUK,
3JIEMEHTBI MHOTOTPAHHUKA, PaBIIIbHBIA MHOTOT PAHHUK.

Pacrnio3HaBaTe OCHOBHBIC B/l MHOTOTPAaHHUKOB (MHMpaMHja; MPU3Ma, MPSIMOYTOJIbHBINA
napaiesienumne, Kyo).

KnaccupunupoBaTb MHOTOTpaHHUKH, BBIOMpas OCHOBaHMSA Uil  KIacCU(UKAIIUU
(BBIMTYKJIBIE M HEBBINYKIbIE MHOTOTPAaHHUKH; TPaBWIbHBIE MHOTOTPAHHUKH; TMpsMBIE U
HAKJIOHHBIE TPU3MBI, TapAIIICTICITHIIE b ).

OnepupoBaTh MOHATUSAMH: CEKYILAs TNIOCKOCTh, CEYEHUE MHOTOT PAHHUKOB.

OOBSACHATH MPUHLUIIBI IOCTPOCHUS CEUCHH, UCTIONB3YsI METO/I CIIEIIOB.

CTtpouTh ceueHUs MHOTOIPAaHHUKOB METOOM CJEJOB, BBIIIOIHATH (BBIHOCHBIC) IJIOCKUE
YEepPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BH]I CBEpXY, COOKY, CHHU3Y.

Pemate 3amaun Ha HaxOXKJIEHHE TIEOMETPUYECKUX BEJIMYMH 10 oOpasnaMm Win
aITOPUTMaM, TPHUMEHSAS HW3BECTHHIC AHAIUTHYECKUE METOJBl MpPHU pPEUICHUH CTaHIapTHBIX
MaTeMaTHYeCKUX 3aJad Ha BBIYMCICHHE PACCTOSHUN MEXIY IBYMsS TOYKAMH, OT TOYKH JIO
IPSIMOH, OT TOYKH JI0 TFIOCKOCTH, MEXKAY CKPEIINBAIOIIMMHUCS MPSIMBIMU.

Pemate 3amaun Ha HaxOXKJIEHHE TIEOMETPUYECKUX BEJIWYMH 10 oOpasnam Win
aITOPUTMaM, TPHUMEHSS HW3BECTHHIC AHAIUTHYECKUE METOJBl MpPHU pPEUICHUH CTaHIApTHBIX
MaTeMaTUYeCKUX 3a7[ay Ha BBIYMCICHHE YIJIOB MEXJY CKPELIMBAIOIIUMUCS MPSIMBIMHU, MEXITY
NPSIMOH U TUIOCKOCTBIO, MY IUIOCKOCTSIMHU, IBYTPAHHBIX YTJIOB.

Boruncnare 00bEMBI M MIJIOMIAN TOBEPXHOCTEH MHOTOIPAaHHHUKOB (IpU3Ma, MUpaMuaa) ¢
npUMEHEHHEeM (OPMYI; BBIYHMCIATH COOTHOIICHUS MEXKIy IUIOMAASIMU TOBEPXHOCTEH,
00BbEMaMHU OJOOHBIX MHOTOI'PAaHHHUKOB.



OHepI/IpOBaTB MOHATHUAMU: CHUMMCTPUA B MPOCTPAHCTBC; LCHTP, OChb W IIJIOCKOCTH
CUMMETPHUH; IEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

W3BnekaTh, MpeoOpa3oBbIBATE U MHTEPIPETUPOBATh UH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUIECKUX (DUTYpax, MPEICTABICHHYIO Ha YSPTEIKAX U PUCYHKAX.

[IpumensTh reoMeTpuueckue (akTbl Ui pEUIeHUS CTEPEOMETPUYECKUX  3ajad,
npeamnojararonmx HCECKOJIbKO IaroB pCHICHUA, €CIIW YCIOBUSA TMPUMCHCHHUSA 3adaHbl B SIBHOM
dopme.

[IpuMeHATH NMPOCTEHIINE IPOrPaMMHBIE CPEACTBA U HIEKTPOHHO-KOMMYHHMKALMOHHBIE
CHCTEMBI [TPU PEUICHUU CTEPCOMETPHUCCKUX 3a7ay.

IIpuBoauTe INpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOAEC U KU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHH B UCKYCCTBE.

[IpuMeHATH MOTY4YECHHBIE 3HAHWS HA IPAKTUKE: AHAIU3UPOBATH PEAbHBbIC CUTYyallUH U
MPUMCHSTH HU3YUCHHBIC IIOHATUA B mponecce IIOHUCKa peUICHUA MaTeMaTNn4YCCKN
chopMynUpPOBaHHON MPOOIEMBI, MOJEIUPOBATh PEANbHBIC CUTYallMd Ha S3BIKE TCOMETPHH,
HCCIICA0BATh MOCTPOCHHBIC MOACIN C HUCIOJB30BAHUECM T'COMECTPHUYCCKUX HOHATHU H TCOPCM,
ammapara ajreOpbl; peliaTh MPaKTHUYECKUE 3aa4H, CBSI3aHHbBIC C HAXOXKICHUEM Te€OMETPHUCSCKIX
BCIIMYUH.

11 KJIACC

OnepupoBaTthb TOHATHSIMHU: WIMHAPUYECKas MIOBEPXHOCTb, oOpazyromue
WIMHAPUYECKOH MOBEPXHOCTH; IMJIMHP; KOHUYECKAas MOBEPXHOCTh, 00pa3yloIye KOHHUECKOM
MOBEPXHOCTHU, KOHYC; ChepruuecKasi HOBEPXHOCTb.

Pacnio3naBate Tena BpamieHus (MIMHAP, KOHYC, cdepa u map).

OOBACHATH CIOCOOBI MOJTYYESHHUS Tl BPALCHHSL.

KnaccugumnupoBaTs B3auMHOE pacroiokeHune c(hepbl U TNIOCKOCTH.

OnepupoBaTh MOHATUAMU: IIAPOBON CETMEHT, OCHOBAHHWE CETMEHTA, BHICOTA CETMEHTA;
IIIapOBOM CJIOH, OCHOBAHHUE IIAPOBOTO CJIOSI, BEICOTA IIAPOBOTO CJIOS; IIAPOBOI CEKTOP.

Bbruncnare 00bEMBI M TUIOIIAM MMOBEPXHOCTEH TEJ BpAIICHHUS, T€OMETPUUYECKUX TEN C
npuUMeHEeHHEM (HOPMYIL.

OmnepupoBaTh MOHATUSMHU: MHOTOTPAHHMK, BIIMCAHHBIM B c(epy M OMUCAHHBIA OKOJIO
cdepsl; cdepa, BHUCAHHAS B MHOTOTPAHHUK WM TEJIO BPALICHHUSL.

BbIuncnaTe COOTHOIIEGHHST MEXIY IUIOIIAsIMH MOBEPXHOCTEH M 00BEMaMU MOIOOHBIX
TeJL.

N300paxaTe u3ydaemMble (UTYpbl OT PYKM M C HPUMEHEHHEM IPOCTHIX UYEpTEKHBIX
MHCTPYMEHTOB.

BbINOAHATE (BBIHOCHBIE) IUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUThH CEUCHHUS Tell BpaIllCHUS.

W3BnekaTh, HHTEPIPETUPOBATh U MPeoOpa30BbIBaTh UH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUTypax, MPeICTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINMONAHATE AEHCTBHS CIOKEHUSI BEKTOPOB, BBIYMTAHUS BEKTOPOB M YMHOKEHHS BEKTOPA
Ha YHCIIO0, OOBSICHATH, KAKUMU CBOMCTBAMH OHH 00J1aJaio0T.

[TpuMeHsTH MpaBUIIO MapajuIeNIenunesa.



OnepupoBaTh MOHATHUAMU: JEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOJIYJb
BEKTOpPa, PABCHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YroJI MEXIY BEKTOPAMHU, CKaJSPHOEC
MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BCKTOPHI.

HaxomuTh cyMMy BEKTOPOB U MPOU3BEICHHE BEKTOPA HA YUCIIO, YIOJI MEXIY BEKTOPAMH,
CKaJIIPHOE TIPOM3BE/ICHHUE, PACKIIAIBIBATH BEKTOP 10 JBYM HEKOJUTHHEAPHBIM BEKTOPAM.

3amaBath MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CHCTEME KOO IMHAT.

[IpumensTh reoMeTpuueckue (akTbl Ui pEUIeHHS CTEPEOMETPUYECKUX  3ajad,
npeanojararonmx HCECKOJIbKO IIaroB pCHICHUA, €CJIW YCIOBUSA TMPUMCHCHHUSA 3adaHbl B SIBHOU
dopme.

Perrate mpocreiiiue reoMeTpUUeCKUE 3a/1a4M Ha TIPUMEHCHUE BEKTOPHO-KOOPJMHATHOTO
METO/Ia.

Pemats 3a4a4u Ha J0Ka3aTCJIbCTBO MATEMAaTHYCCKUX OTHOILICHUU U HaXO0XICHUC
rCOMCTPHUUYCCKUX BCIWYHH I10 06pa3uaM HJIN aJilrOpUTMaM, NPpUMCHAA U3BCCTHBIC MCTObI ITPU
PCIICHUU CTAHAAPTHBIX MATCMATHYCCKUX 3a/1a4.

[IpuMeHATH NPOCTEHIINE IPOrPaMMHBIE CPEACTBA U IEKTPOHHO-KOMMYHHMKALMOHHBIE
CHCTEMBI [TPU PEUICHUU CTEPEOMETPHUCCKUX 3a7ay.

IIpuBoauTe INpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOAEC U KU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB TEOMETPHH B UCKYCCTBE.

[IpuMeHATH MOTY4YCHHBIE 3HAHMS HA IPAKTUKE: AHAIU3UPOBATH PEAbHBIC CUTYyallUU U
MPUMCHSITH HU3YUCHHBIC IIOHATUA B mponecce IIOHUCKa peUICHUA MaTeMaTNn4YCcCKnu
chOopMyTUPOBAHHON MPOOIEMBI, MOJEIUPOBATh PEANbHBIC CUTYallMd Ha S3BIKE T'C€OMETPHH,
HUCCIICA0BATh MOCTPOCHHBIC MOACIN C HUCIOJB30BAHUECM TI'COMECTPHUYCCKUX HOHATHHA H TCOPCM,
ammapara ajreOpbl; peliaTh MPAaKTHYCCKUE 3aa4H, CBSI3aHHBIC C HAXOXKICHUEM Te€OMETPHUECKUX
BCIIMYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunuyectBo yacos
Ne HaumeHoBaHue pa3ie/ioB U TeM DJIeKTPOHHbIE HU(PPOBHIE
Kontpoabubie | [IpakTHueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
0 [[bubmmroTeka [IOK
1 B 1
BEAICHHE B CTEPEOMETPHIO 0 0 https://m.edsoo.ru/1¢209¢37]]
[IpsiMble 1 TIIIOCKOCTH B 0 [[BubmuoTexa [JOK
2 npocrpanctse. [TapamieasHoCTh 12 1 https://m.edsoo.1u/1¢209¢37]]
MPSIMBIX U INIOCKOCTEN
3 [lepneHIMKyYIAPHOCTD MPSAMBIX U 12 0 0 [[bubmuoreka LIOK
IJIOCKOCTEil https://m.edsoo.ru/1¢209¢37]]
4 VYTibl MEXIY OIPSIMBIMU U 10 | 0 [[bubmuoreka LIOK
ITOCKOCTSIMHE https://m.edsoo.ru/1¢209¢37]]
0 [[bubmmroTeka [IOK
M 11 1
> HOTOTPATHHIH https://m.edsoo.ru/1¢209¢37]]
n 0 [[bubmmoTeka [IOK
1
6 OOBEMEI MHOTOTPAHHHKOE ? https://m.edsoo.ru/1¢209¢37]]
7 IloBTOpEHME: CeueHus, pacCTOSHUS 4 | 0 [[bubmuoreka LIOK
¥ YIIIBI https://m.edsoo.ru/1¢209¢37]]
OBLIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

KoaunuyecTBOo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U JJIeKTPOHHbIe HH(ppoBbIe
Konrpoabnbie | [IpakTuyeckue
n/n TeM IPOrpaMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
0 [[bubmmroTeka [IOK
T 12
e1a BPATHeHi 0 https://m.edsoo.ru/1¢209¢37]]
n 0 [[bubmmoTeka [IOK
1
OObemer Ten > https://m.edsoo.ru/1¢209¢37]]
BekTopsl 1 KOOpAUHATHI B 10 | 0 [[bubnuoreka LIOK
IPOCTPAHCTBE https://m.edsoo.ru/1¢209¢37]]
[ToBTOpeHue, 060061ICHNE, . 1 0 [[BubmunoTexa [JOK
cUuCTeEMaTHU3anus 3HaHUU https://m.edsoo.ru/lC209e37]]
OBLIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

MPOBEPSEMBIE TPEGOBAHMSA K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM ITPOTPAMMBI

10 KJIACC
Kon . .
RGNS IIpoBepsieMble NMpeiMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI 00pa30BaTe/IbHOM
NPOrpaMMbl CpeJHEro oo1ero 00pa3oBaHus
pe3yJbTara
7 I'eomeTpus
7.1 OnepupoBaTh MOHIATUAMU: TOUKA, MPSIMasi, TNIOCKOCTb
7.2 [IprMeHATh aKCOMBI CTEPEOMETPUH U CIEJICTBHS U3 HUX MIPU PELICHUH T€OMETPUYECKUX 3a]a4
7.3 OnepupoBaTh MOHATUAMU: NAPAJUIEIIBHOCTD U MEPINEHJUKYIISIPHOCT NPSAMBIX U MIJIOCKOCTEH
7.4 KnaccuduuupoBaTh B3auMHOE pacroyoKeHUE MPSIMBIX U TNIOCKOCTEH B IPOCTPAHCTBE
75 OnepupoBaTh MOHATHUAMU: ABYTPaHHBIA YIOJI, TPaHH IOBYIPAHHOrO yrya, pedpo IBYTPaHHOrO
yriia, JMHEHHBIA yroy JBYTrPaHHOro yria, rpajlycHas Mepa ABYIpaHHOro yria
76 OnepupoBaTh NOHATUSMHU: MHOTOIPAHHUK, BBITYKJIbIA U HEBBIMYKIIbI MHOTOTPaHHUK, 3JIEMEHTHI
' MHOTOI'paHHHUKA, PaBUIIbHBI MHOTOIpaHHUK
77 Pacno3HaBaThb OCHOBHBIE BHJAbl MHOIOIPAaHHHKOB (IHpamMuaa, MpU3Ma, MOPSIMOYIOJbHBIN
' rapaJuiesenurne, Kyo)
KnaccugpuumpoBats MHOTOTPaHHUKH, BBEIOMpPAas OCHOBAaHUS ISl KIacCH(MUKAIMH (BBITYKIbIE U
7.8 HEBBINYKJIbIE MHOTOTPaHHUKH, NPaBUJIbHbIE MHOTOIPAHHHUKH, MPSAMbIE W HAKJIOHHBIE MPU3MBI,
napauleenuIesl)
7.9 OnepupoBaTh MOHATUAMU: CEKyIIast JIOCKOCTh, CEYEHHE MHOTOI'PAHHUKOB
7.10 OOBACHATH NPUHLMUIIBI MOCTPOSHUSI CEUEHU MHOTOTPAHHUKOB, HCIIONIB3YsI METOJ] CIIEI0B
7.11 CTpouTh CeYeHs] MHOTOIPAaHHMKOB METOJIOM CJIEZIOB, BBITIONHATH (BBIHOCHBIE) TUIOCKHE YEPTEXU




Kox
NpOBEPAEMOro
pe3yabTaTa

IIpoBepsieMble NMpeiMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI 00pa3oBaTe/IbHOM
NMPOrpaMMBbI CPeHEro o01Iero 0opa3oBaHusi

13 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y

7.12

Pematp 3amaud Ha HaxOoXIACHUE TCOMCTPUUCCKUX BECJIHNYHH I10 06pa3uaM WiIn ajJroputrmam,
OpUMEHAA H3BCCTHBIC AHAJIMTUYCCKHUEC MCTOJAblI IMPU PEIICHHUU CTAHAAPTHBIX MAaTEMAaTUUYCCKUX
3aJa4 Ha BbIYMCJIICHUC paCCTOfIHI/Iﬁ MCXKOY ABYMs TOYKaMH, OT TOYKH 10 HpHMOﬁ, OT TOYKH
J0 IJIOCKOCTH, MEXKAY CKPCIINBAOIMINMUCS ITPSIMBIMU

7.13

Pematp 3amaud Ha HaxOoXIACHUE TCOMCTPUUCCKUX BCJIIMYHH II0 06pa3uaM WIKn aJropurmMam,
OpUMEHAA H3BCCTHBIC AHAJIMTUYCCKHUEC MCTOJAblI IMPU PEIICHHU CTAHAAPTHBIX MAaTEMAaTUUYCCKUX
3aJa4 Ha BbIYHUCICHUE YTJIOB MEXKAY CKPCHIMBAOMIMMUCA TIPAMBIMHU, MEKIY HpHMOﬁ u
MJIOCKOCTbIO, MEKAY MJIOCKOCTSAMHU, IBYT'PAHHBIX YIJIOB

7.14

Boruucnsate 00bEMBI M TUIONIANA TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpU3Ma, NUpaMHia) C
MpUMEHEeHHEM (pOPMYIL, BEIYUCIIATH COOTHOMICHUS MEXKY TUTOIIAIIMU MOBEPXHOCTEH, 00BEMaMu
MOI00HBIX MHOTOI'PAHHUKOB

7.15

OnepupoBaTh MOHATUSIMH: CUMMETPHUSI B MPOCTPAHCTBE, LIEHTP, OCh M IJIOCKOCTh CUMMETPHH,
LIEHTP, OChb U TJIOCKOCTh CHMMETPUHU (UTYPBI

7.16

H?;B.]'IeKaTI), npeo6pasoBmBaTb U  HHTCPIPETUPOBATH I/IH(bOpMaI_II/IIO O MPOCTPAHCTBCHHBIX
TCOMCTPUYCCKUX (l)I/IpraX, MNPCACTABJICHHYIO HAa YEPTCIKAX U PUCYHKAX

7.17

HpI/IMeHFITI) TCOMCTPUUCCKUEC (l)aKTI)I I peIICHHUA CTEPCOMETPUYCCKUX 3aJay, MPEAnoIararonmux
HCCKOJIBKO IaroB p€ICHUs, €CJIN YCJIIOBHS ITPUMCHCHHA 3a/IaHbI B SIBHOM d)opMe

7.18

HpI/IMeHFITI) HpOCTeﬁHIHe IpOrpaMMHBIE CPEACTBA U IJICKTPOHHO-KOMMYHUKAIIUOHHBIC CUCTCMbIL
IpU pCIICHHUUN CTCPCOMETPUICCKUX 3aaa4

7.19

HpI/IBOI[I/ITI) OpUMEPBI MATEMATUUCCKUX 3&KOHOM€pHOCTeI71 B IpUpOAC U KM3HH, PACIIO3HABATH
MPOSABJICHUC 3aKOHOB '€COMCTPHUHU B HCKYCCTBE

7.20

HpI/IMeHﬂTL MOJTYYCHHBIC 3HAHWA Ha MMPAKTHUKE: aHAJIM3UPOBATH PEAJIbHBIC CUTyallu U IPUMCHSATH
HU3Yy4YCHHBIC IIOHATHA B IMPOLECCC IOHMCKa PCIICHUSA MAaTCMAaTHYCCKU C(l)OpMyHHpOBaHHOﬁ
HpO6.]'IeMI)I, MOACIUPOBATH PCAJIbHBIC CUTyallU Ha A3bIKC T€OMETPUHN, UCCIIEA0BATH IMOCTPOCHHLBIC
MOACIN C HUCIHOJB30BAHUEM T'C€COMCTPUYCCKUX MOHATUN U TEOpEM, alllapara anre6p51, peuiaTb
MPAKTUYICCKUEC 3aJa4U, CBA3AHHBIC C HAXOXICHUEM I'COMCTPUYCCKUX BCINYNH




11 KJIACC

npong)(::eMoro IIpoBepsiemble peIMeTHBIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOM
pesyanTaTa NPOrpaMMbl cpeHero o0mero o0pasoBaHus
6 I'eomerpust
OmnepupoBaTh MNOHATUAMU: LWIMHAPUYECKAs IIOBEPXHOCTb, OOpa3yloolIUe IWINHIPUUECKON
6.1 MOBEPXHOCTH, LWIUHJP, KOHUYECKas MOBEPXHOCTb, O0Opa3yrolue KOHUYECKOH IOBEPXHOCTH,
KOHYC, cpepuueckast IOBEPXHOCTh
6.2 Pacnio3naBath Tena BpauieHus (LMIMHIP, KOHYC, cdepa u 1map)
6.3 OOBACHATH CIIOCOOBI MOJyYEHUs TEJ BpallleHus
6.4 KnaccuguumpoBats B3aMHOE pacioaokeHue Chepsl U MIIOCKOCTH
6.5 OmnepupoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAaHME CETMEHTA, BbICOTA CEIMEHTA, HIapoBOH
] CJIOH, OCHOBaHME IIAPOBOrO CJI0SI, BBICOTA IAPOBOTO CJI08, IIAPOBOM CEKTOP
6.6 Bbruucnate 00bEMBI M IJIOIIAAM IOBEPXHOCTEH TEJI BpallEHUs, TEOMETPUUECKUX Ted ¢
] npUMEHEHHEM (hopMyI
6 OnepupoBaTh MOHATUAMHU: MHOTOI'PAaHHHUK, BIMCAaHHBIA B cdepy W ONUCAHHBIA OKOJIO chepsl,
7 ctepa, BucaHHas B MHOTOIPAHHHK UJIH TEJIO BpallCeHUS
6.8 BbIUNCIATH COOTHOIEHUS] MEXY MIOIAASIMU TOBEPXHOCTEH U 00bEMaMU NOJOOHBIX TE
6.9 N306paxath u3ydaeMble (UTypbl OT PYKU U C IPUMEHEHUEM MPOCTBIX YEPTEKHBIX HHCTPYMEHTOB
6.10 BbINONHATH (BBIHOCHBIE) IIIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYpP: BUJ CBEPXY,
] COOKY, CHU3Y; CTPOUTb CE€UEHMsI TEJl BpaIlleHHs]
6.11 U3BnekaTe, WHTEPOpPETHUPOBaTh U MpeoOpa3oBbIBaTh HHMOPMAIUMI0 O MPOCTPAHCTBEHHBIX
] reOMEeTPUUECKUX (PUrypax, NpeCTaBICHHYIO Ha YepPTexaxX U PUCYHKAX
6.12 ITpumensTs reomMeTpryeckie (HakThl IS pelIeHHs CTePEeOMETPHUYECKUX 3a/ad, MPEAToNaraomnux




Kon

IIpoBepsiemble npeIMeTHBIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOM

NpOBEPsSIEeMOro
pesyanTaTa NPOrpaMMbl cpeHero o0mero o0pa3oBaHus
HCCKOJIBKO IaroB pe€uICHusd, €CJIN yCJIIOBHS ITPUMCHCHUA 3a/IaHbI B SIBHOU d)opMe
6.13 OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE
BrinonssaTs IIeﬁCTBHH CJIIOKCHHA BCKTOPOB, BBIYUTAHUA BCKTOPOB W YMHOXCHHSA BEKTOpa Ha
6.14 YHuCIJIO, 06’I)$ICH$ITI>, KaKMMHM CBOHCTBAMHU OHHU 06J'Ia[(a}OT
6.15 [IpuMensATs TpaBUIIO MapajuIEIEIUIIEAa TP CIOKEHUN BEKTOPOB
OHepI/IpOBaTL MNOHATHUAMU: NCKAPTOBBI KOOPAWHATBHI B MPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA,
6.16 PaBE€HCTBO BCKTOPOB, KOOPAWHATBI BEKTOPA, YIoJl MEXAY BEKTOpaMH, CKaJISIPHOC IMPOMU3BCACHUC
BCKTOPOB, KOJUIMHCAPHBIC 1 KOMILJIAHAPHBIC BEKTOPLI
HaXOI[I/ITI) CYMMY BCKTOPOB H IIPOU3BCACHHE BCKTOpa Ha 4YUCIIO, YToJdl MEXIAY BCKTOpaMH,
6.17 CKaJISIPHOC MPOU3BCACHHUEC, PACKIIAABIBATH BEKTOP MO JIBYM HCKOJUIMHCAPHBIM BEKTOPpaAM
6.18 3aI(aBaTI) IJIOCKOCTb YPAaBHCHUEM B I[eKapTOBOfI CUCTEME KOOpAUHAT
6.19 Pemats HpOCTeﬁHIHe TCOMCTPUUCCKHUE 3a/1a41 Ha IPUMCHEHUEC BEKTOPHO-KOOPANHATHOI'O METOAA
Pemats 3aJa41 Ha A0Ka3aTCIbCTBO MaTCMATHYCCKUX OTHOIIICHHUH U HaXOXICHUE I'COMCTPUUCCKUX
6.20 BEJIMYMH 1O oOpa3uaM WIM alropuTMaM, NPUMEHsE H3BECTHbIE METOIbl NpU PELICHUH
CTaHJAPTHBIX MaTCMAaTUYCCKUX 3a1a4
HpI/IMeHHTL HpOCTeﬁMHe MIpOrpaMMHBIC CpEACTBA U IJICKTPOHHO-KOMMYHUKAIIUOHHBIC CHUCTEMbI
6.21 IpU pECIICHHUU CTCPCOMETPHUUICCKUX 3aaa4
HpI/IBOIII/ITI) OpUMEPbI MATEMATHUYCCKUX 3aKOHOMepHOCTeI71 B MNpUPOAC M KW3HH, PACIIO3HABATH
6.22 MPOABJICHNEC 3aKOHOB I'COMCTPUHU B NCKYCCTBC
HpI/IMeHHTL MOJIYYCHHDBIC 3HAHWA HA MPAKTHUKE: aHAJIM3UPOBATH PCAJIbHbIC CUTYallu U IPUMCHSATH
HU3YUCHHBIC TIOHATUA B IMPOLECCE IOHUCKAa PEHICHUA MATCMAaTHYCCKH C(l)OpMYJ'[I/IpOBaHHOI‘/JI
6.23 HpO6.]'IeMI>I, MOACIUPOBATH PE€AJIbHBIC CUTyalluU Ha SI3BIKC T€OMETPUHU, UCCIIEAOBATH IMOCTPOCHHBIC

MOACIN C HCIIOJIB30BAHUEM TI'€OMETPHYCCKUX MOHATUN U TEOpEM, allrapara anre6p51, peuiaTtb
MPAaKTUYCCKUEC 3aJa4U, CBA3AHHBIC C HAXOXICHUEM I'COMCTPUYCCKUX BCIIMYNH




HPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kox

ITpoBepsieMblii 3JIEMEHT COAEPKAHUSA

7

I'eomeTpus

7.1

OCHOBHBIC  ITOHSTHS CTECPEOMECTPUH. Tqua, npsaMasi, IIIOCKOCTb, IIPOCTPAHCTBO. [Tonstue 06
AKCMOMATUYCCKOM MMOCTPOCHUHN CTCPCOMETPHUN. aKCUOMBI CTCPEOMETPUHN U CICACTBUA U3 HUX

7.2

Bzaumnoe PACIIONIOKEHUC MPAMBIX B MMPOCTPAHCTBE: NECPECCKAIONINECA, MAPAJIICIIbHBIC U CKPCUIUBAIOIINECCS
IpsIMbIC. HapaJ'I.]'[eJ'II)HOCTI) MIpAMBIX U IUIOCKOCTEN B MIPOCTPAaHCTBE: MAapaJUICIbHBIC ITPAMBIC B IIPOCTPAHCTBE,
mapaJijICJIbHOCTb TpéX MIpsSAMBIX, mapajiyiCJIbHOCTb prIMOfI " IIJIOCKOCTH. Vbl
C COHAIpaBJICHHBIMHU CTOpPOHAMH, YI'OJI MCXKAY MNPAMBIMU B IPOCTPAHCTBE. HapaJ'[J'[eJ'H:HOCTB IIOCKOCTEH:
mapaJuICJIbHbIC IIJIOCKOCTH, CBOICTBa mapaJuiCJIbHbIX ILUIOCKOCTEH. HpOCTeﬁHIHe OpOCTPAHCTBECHHBIC (I)I/Il"ypbl
Ha IJIOCKOCTHU: TCTPAdap, Ky6, nmapajuieJacnuinea, mNoCTpoCHNe CceueHu i

7.3

[leprieHAUKYISPHOCTS MPSIMOM M TJIOCKOCTU: NEPHEHAMKYISpPHBbIE MpsMbleé B MPOCTPAHCTBE, NPsSMbIE
napajuleJibHbIE U MEPIEeHAUKYISPHbIE K IIOCKOCTH, NPU3HAK MEePIeHIUKYIIPHOCTH MPSIMON U IIOCKOCTH,
TeopeMa O NPSIMON NEepHeHAMKYISAPHOM IUIOCKOCTH. YTJbl B IMPOCTPAHCTBE: YroJ MEXAY HOpAMOA H
MJIOCKOCTBIO, JBYI'PAaHHBIA yroj, JUHEHHBI yroin AByrpaHHoro yria. IlepneHAuMKynsp M HaKIOHHBIE:
paccTosiHME€ OT TOYKM [0 IUIOCKOCTH, PAacCTOSIHME OT NPAMOW JO IJIOCKOCTH, MNPOeKUHs (Urypbl Ha
IJIOCKOCTh. [leprneHauKyIsipHOCTh TIOCKOCTEHN: MPU3HAK MEPIEeHANKYISIPHOCTH IBYX IUIocKocTei. Teopema
0 TPEX MepHeHIUKYIsIpax

7.4

Ilonsitue MHOI'OrpaHHHKa, OCHOBHBIC OJICMCHTBI MHOI'OrpaHHHKa, BBIITYKJIBIC u HEBBIITYKJIbIC
MHOTI'OI'pPaHHHWKH, pasBépTKa MHOI'OrpaHHHUKaA. HpnsMa: n-yrojbHas npusma, rpaHd U OCHOBAHUSA IIPHU3MBI,
npsaMas 1 HaKJIOHHas IIpU3Mbl, OOKOBas U MOJIHAS MOBEPXHOCTDH ITPU3MBI. HapaJmeJleaneIL, HpﬂMoyFOHBHBIﬁ
mapajuiejacnune] u €ro CBOMCTBA. anaMI/ma: n-yrojibHas HnupaMuyJa, T'paHud W OCHOBAHHUEC MHUPAMU/bI,
OOKOBast M IIOJHAs MOBEPXHOCTb NMHPAMU/bI, IIPpaBHUJIbHAA HyCG'—IéHHafI nupamMuja. DJIEMEHTEI OpU3MbI U
nrupaMubl. HpaBI/IJ'II)HI:Ie MHOI'OI'paHHHUKU: TMMOHATHUE IPAaBUJIBHOI'O MHOI'OrpaHHUKA, IMpaBUJIbHAA IMIpU3Ma U
ImpaBUJibHas MUpaMUuad, NpaBUJIbHAA TPEYTroJbHasA MMpaMuaa U HpaBHJ’IBHBIfI TETpAdap, KY6 Hpe,HCTaBJ'[eHI/Ie
O MMPaBUJIbHBIX MHOT'OI'paHHUKAX: OKTAdAp, JOACKAS AP U UKOCA3APYTUe CeueHus MMPU3MBbI U TMPaAMHAIbL
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75 CuMMeTpus B IPOCTPAHCTBE: CHMMETPUSI OTHOCUTENIBHO TOUKH, MIPSIMOM, TNIOCKOCTH. DJIEMEHTbl CHMMETPUU
B MUPaMUJax, NapajuieJenuneaax, NpaBUIbHbIX MHOTOIpaHHUKaX
Brruncnenne 31eMEHTOB MHOTOTPAHHUKOB: péOpa, muaroHamu, yribl. [lnomans GOKOBOW MOBEPXHOCTH U
76 MOJTHOW MOBEPXHOCTH NPSAMOW HPU3MBI, IJIOLIa[b OCHOBAaHMUH, TeopeMa O OOKOBOM MOBEPXHOCTH MPSMON
' npusmbl. [lnomanas G0KOBOH MOBEPXHOCTH M MOBEPXHOCTH MPaBUIIBHOM MUpaMUbl, TeOpeMa O IUIOMAIH
yceu€HHoil nupamuipl. [lonsTre 00 00bpéMe. O0bEM MUPaMUIbl, TPU3MBI
77 [TonoOHbIe Tena B mpocTpaHcTBe. COOTHOLIEHUS] MEXIY IUIOAASMU MOBEPXHOCTEH, 00bEMaMU MOJOOHBIX
] Ten
11 KJIACC
Kon IIpoBepsieMblii 3J1EMEHT COAEPKAHUSA
6 I'eomerpus
Hunmmaaprdeckas MOBEPXHOCTh, 00pa3yIOIIUe IMIIMHAPUYICSCKON MMOBEPXHOCTH, OCh IMIMHIPUYCCKON
6.1 noBepxHoCcTU. L[MumHAp: OCHOBaHUS B OOKOBasi TOBEPXHOCTh, 00pa3yromias ¥ 0Ch, IUIOMAAsL OOKOBOH U
MOJTHOW NTOBEPXHOCTHU
Konunueckass moBepXHOCTb, 00pa3yrollue KOHMYECKOW IOBEPXHOCTH, OCb M BEpIIMHA KOHHUYECKOH
6.2 noBepxHOCcTH. KOHyC: OCHOBaHHME ¥ BeplIMHA, OOpa3ymomas W OCh, IUIOMAIb OOKOBOW U IONHON
MMOBEPXHOCTHU. Y CEYEHHBIN KOHYC: 00pa3yIoIIne U BEICOTA, OCHOBAHUS M OOKOBas IIOBEPXHOCTH
Cdepa u map: ueHTp, paauyc, AUaMeTp, IUIOLIaAb MOBEPXHOCTH cdepbl. B3anMHOE pacroioxeHHe
6.3 cdepsl U IIIOCKOCTH, KacaTelbHasl INIOCKOCTh K cdepe, MIomanb cepol
6.4 N300paxkeHue Ten BpallleHus Ha TUIOCKOCTH. Pa3BépTka HMIIMHAPa U KOHYCa
6.5 KomOuHanuy Ten BpalleHHss U MHOTOIPaHHHUKOB. MHOTOTpaHHHUK, ONMHMCAaHHBIA OKono cdepbl, chepa,
BIKMCAaHHAsl B MHOTOI'PaHHUK, WJIM TEJIO BpaIlleHUs
6.6 [Tousitue 00 00BnEMe. OcHOBHBIE CcBoOWcTBa 00HEMOB Ten. Teopema 06 00BEME MPAMOYTONBHOTO

napajuienenumnena u ciencreus u3 He€. O0séM mumuHpa, Konyca. O0bEM 1mapa u rmronans cheps




IIpoBepsieMblii 3JIEMEHT COACPKAHUS

Kon

[Tonobubie Tena B mpoctpaHcTBE. COOTHONICHHS MEXAY IUIOMAISIMU IOBEPXHOCTEH, O0BEMaMu
6.7 MOJOOHBIX TEJ

Ceuenus wwiMHApa (MapajulebHO M TMEPHEeHAUKYJSPHO OCH), CEeYeHHs KoHyca (mapaielibHoe
6.8 OCHOBAHHIO U MPOXOAALIEE Yepe3 BEPLIMHY), CEUeHUs IIapa

BekTop Ha muiockocTd ¥ B pocTpancTBe. CIIOKEHNE W BBIYMTAHUE BEKTOPOB. Y MHOXXCHHE BEKTOpa Ha
6.9 yucno. PaznokeHue BekTopa MO TPEM HEKOMIUIAHAPHBIM BekTopam. [IpaBuio mnapamienenumnesna.

Pemenue 3ana4, CBSI3aHHBIX C MPUMEHEHUEM MPABUII ICKCTBUI C BEKTOPAMH

[IpssmoyronpHas cucrema KoopAuHAT B mpocTpancTtBe. KoopmuHatel Bekropa. [lpocreiimue 3amaun B
6.10 KOOpAMHAaTax. YToil Mexnay Bekropamu. CKalApHOE NpOU3BEIEHHUE BEKTOPOB. BhIunciieHue YrioB

MEXKAY MNPpAMBIMU W IIJIOCKOCTAMU. KOOpI[PIHaTHO-BeKTOpHI:Iﬁ MCTOA MIpU PEIICHUU TCOMETPHYCCKHUX
3a1a4

HPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJIACC
Kon IIpoBepsieMBblii 3JIeMEHT COJEPKAHMUS
7 I'eomeTpus
71 OcHOBHBIE TMOHSTHUS CcTepeoMeTpud. Touka, mpsAMas, IUIOCKOCTb, MpocTpaHcTBo. I[lonsartue 00
' AKCHOMATHUYECKOM ITOCTPOEHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH U CIEJICTBUS U3 HUX
79 B3anMHoe pacnionokeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAOIINECS, MAPAJUIETbHbIE U CKPEIIMBAIOIIHECS

IPpsIMBIC. HapaJ'I.]'[eJ'II)HOCTI) MPAMBIX U ILUIOCKOCTEN B MPOCTPAHCTBE:. MAapaJUICIBbHBIC ITPAMBIC B IIPOCTPAHCTBCE,
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mapaJljICJIbHOCTb TpéX MIpsSAMBIX, mapaJiyIeJIbHOCTb HpHMOﬁ " IIJIOCKOCTH. Vbl
C COHAIIpaBJICHHBIMHU CTOpPOHAMH, YI'OJl MCXKAY MNPAMBIMU B IPOCTPAHCTBE. HapaJ'[J'[eJ'II:HOCTB IUIOCKOCTEH
mapaJuICJIbHbIC IIJIIOCKOCTH, CBOICTBa mapaJuiCJIbHbIX ILUIOCKOCTEH. HpOCTeﬁHIHe OpOCTPAHCTBECHHBIC (I)I/Il"ypI)I
Ha IJIOCKOCTU: TCTPAdap, Ky6, nmapajuieJacnuinea, mNoCTpoCHNe ceueHu i

7.3

[leprieHAUKYISPHOCTS NPSIMOM M TJIOCKOCTU: MEPHEHAUKYISpPHBbIE MpsMble B MPOCTPAHCTBE, MPSMBIE
napajuleJibHbIE U MEPIEeHAUKYISPHbIE K IIOCKOCTH, NPU3HAK MEePIeHIUKYIIPHOCTH MPSIMON U IIOCKOCTH,
TeopeMa O NPSIMON NepHeHAMKYISAPHOM IUIOCKOCTH. YTJbl B INPOCTPAHCTBE: YrOJ MEXAY HOpAMOA H
IJIOCKOCTBIO, ABYI'PaHHBIA yroj, JUHEWHbI yroin AByrpaHHoro yria. IlepneHAuKyNsp U HaKJIOHHBIE:
paccTosiHME€ OT TOYKM [0 IUIOCKOCTH, PAacCTOSIHME OT NPAMOWM JO IJIOCKOCTH, MNpOeKUus (Urypbl Ha
IJIOCKOCTh. [leprneHauKyIsipHOCTh TIOCKOCTEH: MPU3HAK MEPIEeHAUKYISIPHOCTH IBYX IUIocKocTei. Teopema
0 TPEX MEepHEeHIUKYIIIpax

7.4

Ilonsitue MHOI'OrpaHHHKa, OCHOBHBIC OJICMCHTHI MHOI'OrpaHHHKa, BBIITYKJIBIC u HEBBIITYKJIbIC
MHOI'OI'pPaHHHKH, pasBépTKa MHOI'OrpaHHUKaA. HpnsMa: n-yrojbHas npu3sma, rpaHd U OCHOBAHUS IIPU3MBbI,
npsaMas 1 HaKJIOHHAas IIpU3MBbl, OOKOBas U MOJIHAS MOBEPXHOCTH ITPU3MBI. HapaJmeJleaneIL, HpﬂMoyFOHBHBIﬁ
mapajuiejacnune mu €ro CBOICTBA. anaMI/ma: n-yrojibHas nupaMuyJa, T'paHud W OCHOBAHHUEC MHUPAMU/IbI,
OOKOBast M IIOJHAs MOBEPXHOCTb NMHPAMU/bI, IIPpaBHUJIbHAA HyCG'—IéHHafI nyupamMuyja. DJIEMEHTEI OpU3MbI U
nrupaMubl. HpaBI/IJ'II)HI:Ie MHOI'OI'paHHHUKU: TMMOHATHUE IPAaBUJIBHOI'O MHOI'OrpaHHUKA, IMpaBUJIbHAA IIpU3Ma U
InpaBUJibHas MUpaMUuad, NpaBUJIbHAA TPEYTroJbHasA MUpaMuaa U HpaBHJ’IBHBIfI TETpAdap, KY6 Hpe,HCTaBJ'[eHI/Ie
O MMPABUJIbHBIX MHOT'OI'DAHHHUKAX: OKTA3AP, AOACKAS AP U UKOCADAPYTrUue CeueHust MIPU3MBbI U TUPAMU AbL

7.5

CI/IMMeTpI/IFI B IMPOCTPAHCTBC: CUMMETPUSA OTHOCUTEIIBHO TOYKH, pr[MOfI, ILUTOCKOCTH. DJIEMCHTBI CUMMCTPUHA
B MMpaMHuaax, napajuiCJCnIncaax, mpaBuJIbHbIX MHOI'OI'paHHUKAX

7.6

Brruncnenne 31eMEHTOB MHOTOTPaHHUKOB: péOpa, muaroHamu, yribel. [Tnomans GOKOBOW MOBEPXHOCTH U
MOJTHOW MOBEPXHOCTU MPSAMOW IPU3MBI, IJIOLIa[b OCHOBAaHMUH, TeopeMa O OOKOBOM MOBEPXHOCTH MPSMOH
npu3Mel. [lmomans GOKOBOM MOBEPXHOCTH W MOBEPXHOCTH MPABMIIBHOW MHPAMUABI, TEOpEMa O ILTOMIAIN
yceuénHol nmupamuabl. [lorstue 00 00béme. OOBEM MHPaMUIBI, TPU3MBI

7.7

HOI[O6HI)I€ TEJIa B IIPOCTPAHCTBE. CoOTHOMICHUS MCXKAYy IUIomagsiMu HOBCpXHOCTefI, 00BEMaMHu HO,HO6HBIX
TCII
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6 I'eomerpust

HunuHapryeckas MOBEPXHOCTh, 00pa3yrollide LUJIMHAPUYECKONH MOBEPXHOCTH, OCh IMJIMHAPHUYECKOH
6.1 noBepxHocTU. L[MumHap: OCHOBaHUS B OOKOBasi OBEPXHOCTH, 00pa3yromias U 0Ch, IUIOMAAsL OOKOBOH U

MOJTHOW NTOBEPXHOCTHU

Konunueckass moBepXHOCTb, 00pa3yrollue KOHMYECKOW IOBEPXHOCTH, OCb M BEPIIMHA KOHHUYECKOH
6.2 noBepxHOCcTH. KOHyC: OCHOBaHHME ¥ BeplIMHA, OOpa3ymomas W OCh, IUIOMAIb OOKOBOW U IONHON

MOBEPXHOCTHU. Y CEYEHHBIN KOHYC: 00pa3yIoIIre U BEICOTa, OCHOBAHUS M OOKOBAs IOBEPXHOCTD

Cdepa u map: ueHTp, paauyc, AUaMeTp, IUIOLIaJb MOBEPXHOCTH cdepbl. B3anMHOE pacroioxeHHe
6.3 cepsl U MIIOCKOCTH, KacaTelbHasl INIOCKOCTh K cdepe, MIomanb cepol
6.4 N300paxkeHue Ten BpallleHus Ha TUIOCKOCTH. Pa3BépTka HMIIMHAPa U KOHYCa

KomOuHanuy Ten BpalleHHss U MHOTOIPaHHHUKOB. MHOTOTpaHHHUK, OMHMCAaHHBIA OKono cdepsl, chepa,
6.5 BIKMCAaHHAasl B MHOTOT'PaHHUK, WJIM TEJIO BpallleHUs

[oustne 06 o0bEMe. OcHOBHBIE CBOiicTBa 00BEMOB Tenl. Teopema 00 00BEME MPSIMOYTOIBEHOTO
6.6 napajuienenumnena u ciuencreus u3 He€. O0béM mumuHIpa, Konyca. O0bEM 1mapa u rmromans chepsl

[MonoOubie Tema B mpocTtpaHcTBe. COOTHONICHUS MEXAY IUIOMIAISIMUA TOBEPXHOCTEH, 00BEMaMu
6.7 MOJIOOHBIX TEJ

Ceuenus wwiMHApa (MapajulebHO M MEPIEHIUKYJSPHO OCH), CEeYeHHs KoHyca (mapaiielibHoe
68 OCHOBAHHIO U MPOXOJALIEE Yepe3 BEPLINHY), CEUeHUs IIapa

Bekrop Ha miiockocT U B mpocTpaHcTBe. CloXeHne U BhIUUTaHHE BEKTOPOB. Y MHOKEHUE BEKTOpa Ha
6.9 yncno. PasnoxxkeHue BekTopa Mo TpPEM HEKOMIUIAHAPHBIM BekropaM. [IpaBuiio mnapaienenumnena.

Penienue 3a7a4, CBSI3aHHBIX C MPUMEHEHUEM MTPABUII ICHCTBHUI ¢ BEKTOpaMHU

[IpsimoyromnpHas cucreMa KoOpAMHAT B mpoctpaHcTBe. KoopaunaTsl BekTopa. IIpocreiimue 3agaun B
6.10 KOOpAMHAaTax. YToil Mexzay Bekropamu. CKalApHOE NpOU3BEIEHHUE BEKTOPOB. BhIunclieHHEe YIioB

MEXKAY MNpsAMBIMU WU IIJIOCKOCTAMU. KOOpI[PIHaTHO-BeKTOpHI:IfI MCTOA IpU PEHICHUU TCOMETPHUYCCKHUX
3aJ1a4




IPOBEPSEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUA K PE3YJIBbTATAM OCBOEHMS OCHOBHOM OBPA30OBATEJIBHON
INPOI'PAMMBI CPEJJHEI'O OBIIIET'O OBPA3OBAHUSA

Kon nposepsiemoro

TpeOoBaHUs
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NPOrpamMmbl cpeaHero oouero oopa3oBaHus

Bnagenue merogamu JOKa3aTenbCTB, alrOPUTMaMHU peLIeHHUs 3aj1ad; yMeHue (OpMyIupoBaTb W ONEPUPOBATH MOHATHIMHU:
ofpeseNeHre, akcuoMa, Teopema, CIeJICTBIE, CBOWCTBO, MPU3HAK, 10Ka3aTebCTBO, PABHOCUIIbHBIE (DOPMYIUPOBKHU; NPUMEHSITH UX;
yMeHue (GopMynHpoBaTh OOpPaTHOE M MPOTHBOIOJIOKHOE YTBEPXKAEHUE, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, HCIOIb30BATh
METOJI MaTeMaTH4YeCKOW HWHAYKUMHU; MPOBOAMUTH JOKa3aTeJbHbIE PACCYKIEHHS MPH PpEIIEHUH 3a7ad, OLEHHUBATH JIOTMYECKYIO
MIPaBUJIBHOCTh PacCyKICHUH; yMEHUE ONEPUPOBATH MOHATUIAMU: MHOXKECTBO, TOJAMHOMKECTBO, Oll€palliy HaJ MHOXKECTBAMH; YMEHHE
HCIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIN amnmnapatr AJsl OMUCaHUs peajibHBIX MPOLECCOB U SIBICHUN U MPH PEeLISHUH 33a1ay, B TOM
YHCIIe U3 IPYTUX YIeOHBIX MPEIMETOB; YMEHHE ONEPHPOBATH MOHATHAME: Tpad, CBA3HBIN rpad, IepeBo, IHUKI, Tpad Ha IIOCKOCTH;
YMEHUE 33]]aBaTh M OMUCHIBATH TPadbl pa3IHYHBIMEI CIOCOOAMU; HCIONB30BaTh Tpadbl MPU PEICHUN 33124

YmMmeHue OINEpUPOBATDL MOHATHUAMU: HATYPAJIBbHOC YHUCIIO, LEJIOC YHUCIIO, CTCIICHb C LCJIbIM IIOKAa3aTCJIEM, KOPCHb HaTypaJ'II:HOfI
CTCIICHU, CTCIICHb C pallMOHAJIbHBIM IOKAa3aTCJIEM, CTCIICHDL C JIECTBUTEIbHBIM I1OKa3aTcJICM, norapnd)M qucia, CHHYC, KOCUHYC U
TAHTCHC NPOU3BOJIBHOI'O0 YHCJId, OCTATOK IO MOAYII, pallMOHAJIBHOC YHCIIO, UPPALMOHAIBHOC YUCIO0, MHOXXCECTBA HATYpPaJIbHBIX,
OEJIbIX, pallMOHAJIBHBIX, JIECTBUTEIBLHBIX YHUCEeJI; YMEHHE HCIIOJb30BaTh NPU3HAKNU ACIUMOCTH, HauMEHBIIHH O6HII/II>1 JACIUTCIIb U
HaMMCHBIICC 06mee KpaTHOEC, aJITOpUTM EBxmmaa nopu peICHUHU 3aJad; 3HAKOMCTBO C PA3JIMUHBIMU MO3UIHOHHBIMHU CHUCTEMaMHU
CUHHCJICHUA; YMCHHEC BbIIIOJIHATD BbIYMCIICHUEC 3HAYEHUN U npeo6pa3OBaHH5[ BBIpa)KeHI/II‘/JI CO CTCICHAMU H J'IOFapI/I(bMaMI/I,
Hp606p830BaHI/I${ I[pO6HO-paHI/IOHaJ'IBHBIX BBIpa)KeHHfI; YMEHHUE ONCPHUPOBATH NOHATUAMMU: MOCICAOBATCIBbHOCTD, apI/I(i)MeTI/I'-IeCKaSI
nporpeccusa, TCOMETPHUUYCCKAasA IPOrpeccus, OECKOHEYHO Y6BIBa}OHIa${ reoMeTpu4eckKkas Imporpeccus; YMCHHUE 3adaBaTb
MOCJICA0OBATCIbHOCTH, B TOM YUCJIC C MOMOLIBIO PEKYPPEHTHBIX (l)OpMy.]'I; YMEHHUE ONEPUPOBATH MOHATHAMU: KOMIIJICKCHOC YHUCIIO,
COHpFDKéHHI)Ie KOMIUJICKCHBIE 4YHCJId, MOAYJb W apryMEHT KOMIIJICKCHOI'O 4YHuCIa, (l)OpMa 3allMCU KOMIIJICKCHBIX YHCCII
(FeOMeTpI/I‘IeCKaﬂ, TPUTOHOMETPHUUCCKAA H anre6panqe01<a${); YMETH NPOU3BOAUTH apI/I(l)MeTI/I'-IeCKI/Ie JICUCTBUSI C KOMILJIEKCHBIMU
YucjiaMu; IpUBOANTD IPUMEPBI UCIIOJIB30BAHNA KOMIIJICKCHBIX YUCECII; OIICPUPOBATH IMOHATUAMMA: MaTpulla 2x2u 3><3, ONpeaACIUTEIb
MaTpulbl, FeOMeTpI/I'-IeCKI/Iﬁ CMBICJT OIIPCACITUTECIIA

YmMmeHue OINEpUPOBATH MMOHATHAMU: PAlUOHAJIBHBIC, UPPAllHOHAJIbHBIC, ITOKA3aTCJIIbHBIC, CTCIICHHBIC, .]'IOl"apI/I(bMI/I‘{eCKI/Ie, TPUT'OHOMET-
PHUHUCCKNEC YPABHCHUS U HCPABCHCTBA, NX CUCTCMbI, YMCHHNEC ONICPUPOBATHL INOHATHUAMU. TOXKXKACCTBO, TOKACCTBEHHOC npeoGpa3OBaHHe,
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YpaBHEHHUE, HEPABEHCTBO, CUCTEMa ypaBHEHHUN U HEPABEHCTB, PABHOCHUIIBHOCTh YPAaBHEHMI, HEPABEHCTB M CUCTEM; YMEHHE pEIIaTh
YpaBHEHUS, HEPABEHCTBA M CUCTEMBI C TOMOIIBIO PA3IMYHBIX MIPUEMOB; PEIIATh YPaBHEHMS], HEPABEHCTBA U CHCTEMBI C TAPAMETPOM;
MIPUMEHATh YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JJIsl pellieHUs] MaTeMaTHUYeCKUX 3a/1a4 U 3a/1a4 U3 pa3IMYHbIX 00JacTell HayKu U
peaIbHOM KU3HU

YMeHue OmepupoBaTh MOHATHAMHE: (PYHKIHS, YETHOCTD (DYHKIIUH, IEPUOANMIHOCTE () YHKIMH, OTpaHUYCHHOCTh (DYHKIIUU, MOHOTOH-
HOCTh (DYHKIHH, SKCTpeMyM (QYHKIMH, HAUOOIbIIIEe ¥ HAMMEHbIICe 3HAYCHHs (DYHKIIUU HAa IPOMEXKYTKE, HeMpephIBHAS (YHKIUS,
acuMMNToThl rpaduka (yHKIMHU, MEepBasi U BTOpas NPOU3BOAHAS (PYHKLUUHU, TEOMETPUUECKUN U (DU3UUYECKUI CMBICI TPOU3BOIHOM,
nepBooOpas3Has, ONpeNeIEHHBI HHTETpaT; YMEHHE HAXOMUTh ACHMIITOTHI Tpaduka (yHKIUHM;, YMEHUE BBIYUCISATH MPOM3BOIHEIC
CYMMBbI, MPOM3BEACHHUS, YaCTHOIO M KOMIIO3MLMHU (YHKUUH, HAXOAWUTh YpaBHEHHE KacaTeldbHOM K rpaduky (yHKUHU; yMEHUE
HaxOAUTh MPOU3BOJHBIEC DJIEMEHTAPHBIX (YHKIMH; YMEHUE HCIOIb30BaTh MPOU3BOAHYIO JUIS MCCIEOBaHUS (YHKLUHNA, HaXOIUTb
HauOoNbIINEe U HAaUMEHbLINE 3HaYeHUs (QYHKIUIA; CTPOUTh TpaUKd MHOTOUICHOB C HCIOIb30BaHUEM armapaTa MaTeMaTHYeCKOro
aHaJlM3a; TMPUMEHSTh MPOU3BOAHYIO JUISI HAXOXKICHHS HAWJYYIIero peUleHUs] B NPUKIAAHBIX, B TOM YHCJIE COLHUAIBHO-
9KOHOMHMYECKMX M (PU3MUECKUX 3aJayax; HaXOJUTh IUIOMIAJd U O0bEMBI (UIy C MOMOIIBIO WHTErpaja; MPUBOAUTH MPHUMEPHI
MaTEMaTHYECKOI'0 MOACIHPOBAHIS C IIOMOIIBIO TP epeHINATBHBIX YpaBHEHAN

YMeHue onepupoBaTh MOHATHAMU: rpaduK QYHKIHMH, 00paTHAS (YHKIHS, KOMITO3UIHS (PYHKIHMHA, TMHEHHAs QYHKINS, KBaIpaTHd-
Has (YHKOUS, paloHadbHAs (QYHKIUWS, CTENeHHAs (YHKIWS, TPUTOHOMETpHYecKne (DYHKIHU, OOpaTHBIC TPHTOHOMETPHUYCCKHE
GyHKIUY, TTOKa3aTelbHAs | JIorapupMudeckas QyHKIMNA; YMEHUE CTPOUTH IpaUKH U3yYCHHBIX (YHKIIUH, BBIIOIHATH MPpeo0pa3o-
BaHUA rpadukoB (GyHKIMH, MCHONB30BAaTh TPaQUKU A U3YUYEHHS MPOLIECCOB M 3aBUCHUMOCTEH, NMPH pELIeHUH 3alady U3 JPyrux
yUeOHBIX TPEIMETOB W 3aJad M3 PEajbHOH JKU3HH, BHIpaXaTh (HOpMylaMH 3aBHCHMOCTH MEXKAY BEIMYUHAMH; HCIIOIH30BAThH
cBoiicTBa W rpaduku QyHKUMA Ui pelieHus] ypaBHEHUH, HEpaBEHCTB M 3a/ay C MapaMeTpaMi; H300pakaTh Ha KOOPAMHATHOM
MJIOCKOCTU MHOKECTBA PElICHUH ypaBHEHUH, HEPABEHCTB U UX CUCTEM

YmMmeHue peuiaTh TEKCTOBBLIC 3aJa4M pa3HbIX THIIOB (B TOM YMCJIC Ha MPOUCHTHI, JOJIHW U YaCTU, HAa ABUIKCHUEC, paGOTy, CTOUMOCTD
TOBApPOB U YCIYI, HAJOrd, 3aJa4u U3 obacTu YHOpaBJC€HUA JIAYHBIMA U CeMeHHBIMU (l)I/IH’clHC'dMI/I); COCTaBJIATh BBIPAXXCHH,
YpaBHEHUS, HCPABECHCTBA U UX CUCTEMbI 110 YCJIOBUIO 3a/la4U, UCCIICA0BATh IMOJIYYCHHOC PCIICHUEC U OLICHHUBATDH HpaB)lOHOI[O6HOCTB
PE3YyIbTATOB; YMCHUEC MOACIINPOBATL PEAJIbHBIC CUTYyallMU HA A3BIKEC MATCMATUKN,; COCTABJIATH BbIPAXKCHUS, YPABHCHU, HCPABECHCTBA
1 UX CUCTEMbI IO YCJIOBUIO 3aJa4U, UCCICAOBATL IMOCTPOCHHBIC MOACIN € MCIIOJIb30BAHUEM allllapaTa anreﬁpm, HUHTEPIIPETUPOBATH
HO.]'Iy‘-IeHHI:Iﬁ Ppe3yJIbTAT

YmMmeHue ONEpUpPOBATH IMMTOHATHUAMU: CPEAHEC apHd)MeTqucxoe, MCuaHa, HanOOJIbIICE X HANMCHBIIICE 3HA4YCHUS, pa3Max, AUCIICPCHsl,
CTaHAAPTHOC OTKIIOHCHUE YMCIIOBOI'O Ha60pa; YMCHHUEC U3BJICKATb, HHTCPIPECTHUPOBATH I/IH(bOpMaIII/IIO, MNPCACTABJICHHYIO B Ta6J'II/IIIaX,
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Ha Juarpammax, Fpa(l)I/IKaX, OTpaXXarouyro CBOICTBa PCaJIbHBIX MPOUECCCOB U ﬂBHeHHﬁ; OpeaACTaBIIATh I/IH(I)OpMaHI/I}O C IIOMOIIBIO
Ta6.]'II/IH U auarpamm; UCCI€A0BaTb CTATUCTUYECKHUE NAaHHBIC, B TOM YHCJIC C IIPUMCHCHHUEM r‘paq)nqecm/lx MCTOAOB U BJICKTPOHHBIX
CpEACTB,; Fpa(l)I/I‘IeCKI/I HCCJIICA0OBATE COBMCCTHBIC HaGJ’I}OIleHI/IFI C IOMOIIBIO AUArpaMM paCCCUBAHUA U JIMHEWHOM PErpeCCcuun

YMeHue onepupoBaTh MOHATUSIMU: CIIy4aiHBIN OMBIT U CllydailHOE COOBITHE, BEPOSTHOCTD CIy4ailHOrO COOBITHS; YMEHHE BHIYUCIIATD
BEPOSATHOCTh C UCIOJNBb30BAHUEM I'pa)UUECKUX METOAOB; MPUMEHSATh (DOPMYIbI CIOKEHHUS U YMHOXXEHHS BEpoATHOCTEH, (hopmyry
MOJTHOH BEpOSATHOCTH, (opMmyny bepHymnn, koMOWHATOpHBIE (aKTHl U (OPMYIBI; OLCHUBATH BEPOSTHOCTH PEANBHBIX COOBITHIA,
YMEHHE OIEepUpPOBATh MOHATUAMMU: CIy4aiiHasi BEJIMUMHA, paclpellelieHue BEpOSTHOCTEH, MaTeMaTHUECKOe OXKHUJIaHUE, TUCIIEPCUs 1
CTaHIApPTHOE OTKJIOHEHHE CIy4ailHOM BeNWYMHBI, (PYHKUUM pacmpelneseHHs U IUIOTHOCTM PaBHOMEPHOIO, MOKa3aTeIbHOrO H
HOpPMAJIBHOTO paclpe/eleHuid; YMEHNE UCIONb30BaTh CBOWCTBA M3YUEHHBIX paclpeleleHUld [Uid pelieHHs 3a7]ad; 3HAaKOMCTBO C
MOHSATHSIMU: 3aKOH OOJNBIIUX YHCEN, METOIBI BBIOOPOYHBIX HCCICIOBAHUIN; YMECHHE NPHBOAUTH MPHMEPBI MPOSBICHHUS 3aKOHA
OONBININX YHCEN B MPUPOIHBIX W OOLICCTBEHHBIX SBICHUSIX; YMEHHE OIEPUPOBATH MOHATHUSMU: COYCTAHHE, IIEPECTAHOBKA, YUCIIO
COYCTaHWH, YUCIIO MEPeCTaHOBOK; OMHOM HEIOTOHA; yMEHHE NMPUMEHSITh KOMOMHATOPHBIC (DAKTHI M PACCYNKICHUS U PEIICHHUSI
3a]a4; OLICHMBATh BEPOSTHOCTH PEANbHBIX COOBITHIA, COCTABIIATH BEPOSATHOCTHYIO MOJENb M HHTEPIPETHPOBATH IMONYYCHHBIN
pe3ysabTart

YmMmenue OICpUpPOBATh IMOHATHAMU: TOYKA, IMpsAMaAs, IJIOCKOCTb, IMPOCTPAHCTBO, OTPE30K, JIy4, BCIWYMHA YTIJiad, IUIOCKU I yroia,
IIByr‘paHHI:Iﬁ yroui, TpéXl"paHHI:Iﬁ Yroi, CKpeIuBaromuruecs NpAMbIC, MApaAJUICJIbHOCTD U MIEPIECHANKYISIPHOCTD IIPSIMBIX U HHOCKOCTeﬁ,
Yroia MExay HnpsMbIMHU, YIoJl MEXKAY HpﬂMOﬁ 1 IIJIOCKOCTBIO, YTOJ MEXKAY IUIOCKOCTAMH, PACCTOAHHWE OT TOYKH OO0 IJIOCKOCTH,
PacCToAHNE MEKAY NPSIMBIMHU, PACCTOSIHUC MEXKAY IJIOCKOCTAMHU,; YMCHUC HCIOJIb30BaTh MPU PCHICHUUN 3a/1ad U3YyUCHHBIC (i)aKTBI u
TEOPEMbI IUIAHUMETPHUU; YMEHHUE OLCHHUBATL PAa3MEPbL 00BEKTOB OKPYKaromero mupa;, CTPOUTb MATEMATHYCCKHUE MOACIHU C
IIOMOIIBI0 TCOMETPHUYCCKUX MOHSTUMN U BCJIMYMH, pC€IIaTb CBA3aHHBIC C HUMH MMPAKTHUYCCKHUEC 3a1aUn
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YMeHue onepupoBaTh NOHATUAMU: TIIOWAAb GUTYPBI, 00BEM QUTypbl, MHOTOT'PaHHHK, IPABUIILHBIA MHOTOTPAHHUK, CEYEHHUE MHOTO-
TpaHHUKa, Ky0, mapaiUieenure]], mpu3Ma, mupamuaa, GuUrypa 1 mMoBEpXHOCTh BpalICHUs, IWIXHIp, KOHYC, map, cdepa, miomams
cepsl, TIONas TOBEPXHOCTH MHPAMHUIIBI, TIPH3MbI, KOHYCa, IIWIHHpPA, 00hEM Ky0a, IPSIMOYTOIBHOIO IMapajuleleuIIea, mpa-
MUJBI, TPU3MBI, LWIMHJpPA, KOHYCa, IIapa, pa3BEPTKA IMOBEPXHOCTH, CEYEHHS KOHYCa W LWIMHIApA, MapajjielbHble OCH HWIH
OCHOBaHWIO, CEUCHUE IIapa, IUIOCKOCTh, Kacaromascs cdepbl, HWIMHIpPA, KOHYCa; YMEHHE CTPOMTh CEUYCHHE MHOIOIPaHHHUKA,
n300paxkaTh MHOTOTPAaHHUKH, (PUTYPHI W MMOBEPXHOCTH BPAINCHHS, UX CEUCHUS, B TOM YUCIE C MOMOIIBIO DJICKTPOHHBIX CPEICTB;
YMEHHE NPUMEHATh CBOICTBA TI'E€OMETPUYECKUX (QUTYp, CAMOCTOATENbHO (OPMYIHPOBATh ONPEAETCHUS H3ydaeMbIX QUryp,
BBIJIBUTaTh TMIIOTE3bl O CBOMCTBAX M MPHU3HAKAX T€OMETPUYECKUX (UTYp, OOOCHOBBIBATH WM OMPOBEPraTh UX; YMEHHE MPOBOJAUTD
KiaccuGukauio GUryp no pasivyHbIM IPU3HAKAM, BBIIOJIHATh HEOOXOIUMBIE JOMOIHUTEIbHbIE ITOCTPOCHUS




Kona nposepsiemoro
TpeOoBaHUs
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IIpoBepsiemble TpeOOBaHMSA K IPeAMETHBIM pe3yJbTaTaM OCBOCHHUSI OCHOBHOI1 00pa3oBaTeIbHOI
NPOrpamMmMbl cpeaHero oouero oopa3oBaHus

YMeHue onepupoBaTh MOHATUSAMU: ABHXKEHHE B MPOCTPAHCTBE, MapajUIENbHBIA MEPEeHOC, CUMMETPHUSl Ha IUIOCKOCTH U B MPOCT-
paHCTBE, TOBOPOT, Tpeodpa3oBaHue MOI00HS, MOJOOHBIe (GUTYPHI; YMCHHE PACIIO3HABATEH PaBHBIE U TIOAOOHBIE (PUTYPEI, B TOM YHCIIE
B [IPUPOJI€, UCKYCCTBE, APXUTEKTYpE; UCIIONb30BaTh FT€OMETPUYECKIE OTHOLIECHUS IPU PELICHUU 3a]a4; HaXOIUTh F€OMETPUYECKHE
BEJIMYHHBI (nnuHa, yrod, JI0IIA/Ib, 00BEM) npu peLeHuu 3aa4
W3 APYrHX y4eOHBIX MPEIMETOB M U3 PealbHOH KU3HH; YMEHHE BBIYUCIATh [€OMETPUUYECKUE BEJIMUYMHBI (IJIMHA, Yroj, IUIOMAab,
00bEM, TUIOIIAAL MOBEPXHOCTH), MCHONb3Ys M3yueHHbIE (OPMYIIBI U METOABI, B TOM YHCIE: IUIOLAaAb MOBEPXHOCTH MHPaMUIPbI,
MIPU3MBbI, KOHYCa, IMJIMHApPA, IUIomaas cepbl; 00bEM Kyba, MPpsSMOYTONbHOrO Mapaiiesienuiena, NIpaMuabl, TPpU3Mbl, LHIUHIPA,
KOHYcCa, Iapa; YMEHNE HAXOAUTh OTHOMICHUE 00BEMOB OTOOHBIX QUTYD
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YmMmeHue OINEpUPOBATH MMOHATHAMMU: MIPAMOYTOJIbHAasA CUCTEMA KOOPAMNHAT, BEKTOP, KOOPAWMHATBI TOUYKHW, KOOPAWMHATBI BEKTOpAa, CyMMa
BCKTOPOB, IMPOU3BEACHUE BEKTOPA HA YUCIIO, PA3JIOKCHHUE BEKTOPpA IO 6a3ncy, CKaJIAPHOC MIPOMU3BCACHUEC, BEKTOPHOC IMPOU3BEACHUE,
yroia MEexay BEKTOpaMH; YMCHUE HUCIOJIb30BATh BeKTOpHBIﬁ u KOOpHHHaTHBIfI MCTOA I PCHICHHA T'COMETPUYCCKUX 3ada4 U 3a7a4
ApYyrux y‘Ie6HI)IX IpEeaAMCTOB
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YMmeHue BbIOMpaTh MOAXOMAMIMA METOZ Ul PELIeHHs 3a/laud; MOHMMaHWe 3HAaYMMOCTH MATeMAaTHKd B M3YyYEHHH HPUPOAHBIX
1 OOILIECTBEHHBIX MPOLECCOB U SIBICHUI; yMEHUE PAaclO3HABATh MPOSBICHUE 3aKOHOB MAaTEMATHUKU B UCKYCCTBE, YMEHHE MPUBOIUTD
MIPUMEPbl MATEMAaTHUECKUX OTKPBITUH POCCUICKOM U MUPOBOI MaTeMaTHUYECKON HAYKH

HEPEYEHD DJIEMEHTOB COAEPKAHMUSA, IIPOBEPAEMBIX HA EI'D 10 MATEMATHUKE

Kon IIpoBepsieMblii 3J1EMEHT COAEPKAHUSA
1 Yucaa ¥ BEIYUCICHUS
1.1 HaTypaJ'[I)HBIe " OCJIbIC YK Cia. HpI/I3HaKI/I JACIUMOCTH LECJIbIX YHUCCIT
1.2 PaHI/IOHaJ'IBHBIe yncina. OOBIKHOBEHHBIE JACCATUYHBIC I(pO6I/I, IPOLCHTEI, OEeCKOHEUHbBIE NEpUOANYCCKHNEC L[pO6I/I




Kon IIpoBepsieMblii 3JIEMEHT COACPAKAHUS
1.3 Apudmerndaeckuii KOpeHb HATypaJbHOU cTenieHu. JlelicTBrs ¢ apu()METHISCKUMH KOPHIMH HATYPaJIbHOM CTENCHU
1.4 Crenensb ¢ 11e7bIM NokazaTeneM. CTeneHb ¢ palliOHaJIbHBIM NoKa3aTesieM. CBOHCTBA CTENEHH
1.5 CuHHyC, KOCHHYC U TAHT€HC YHCIOBOT0 aprymMenTa. ApKCMHYC, apKKOCHHYC, apKTaHI'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTUUHBIE U HATYpaJIbHbIE JIOTapr(Mbl
17 JelicTBuTeNbHBIC YUCTa. APU(PMETHICCKIE ONEPAIIH C ACHCTBUTENbHBIME YrCIaMu. [TpuOmmKEHHbIC BRIYUCICHNS, TIPABIIIA OKPYTIICHUS, TPUKUIKA
] 1 OLIEHKA Pe3yJIbTaTa BBIYMCICHUN
1.8 [Ipeobpa3oBaHue BbIpaKeHUI
1.9 KommuiekcHbie uncia
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 Lenble u qpoOHO-pallMOHANIBHBIE YPaBHEHUS
2.2 WppannonansHbIe ypaBHEHUS
2.3 TpuroHoMmerpruyeckie ypaBHEHUs
2.4 [TokazaTenpHbI€ U JOrapu(MUUECKUE YPaBHEHUS
2.5 Lenble u qpoOHO-paliiOHAIbHBIE HEPABEHCTBA
2.6 WppannoHanbHbIE HEPABEHCTBA
2.7 [Toka3zaTenpHbI€ U JOorapu(MUUECKUE HEPABEHCTBA
2.8 TpuroHoMmerpruyeckie HepaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YpaBHEHUI 1 HEpaBEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C MapaMeTpamMu
2.11 Matpuna cucteMbl JIMHEHHBIX ypaBHeHUHA. Onpeennrenb MaTpULIbI
3 DyHKUKU U rpaduKu
3.1 Oyuknws, ciocoOs! 3ananus Gyakmun. ['paduk dyrkimm. Bzanmuo odbpatasie pyukimn. YérHpie n HeuétHble Gyrkuuu. [eproanyeckue GyHkmm
39 Ob6nacTb onpeneneHust © MHOXKECTBO 3HaueHUud ¢pynkimu. Hynu ¢pynkuuu. IIpoMexyTKku 3HaKONOCTOSHCTBA. [IpOMEKyTKH MOHOTOHHOCTH (DYHKLIHH.
' MaxcuMyMbl 1 MUHIMYMBI yHKIMU. Hanbonpliee 1 HanMeHblIee 3HaueHre QYHKIMHA Ha TPOMEKYTKE
33 CrenenHast (yHKIIMS ¢ HATYpaJbHBIM U LeNbIM noka3aTeneM. E€ cBoiicTBa u rpaduxk. CoiicTBa U rpaduK KOpHS 71-Ol CTENEHH
3.4 Tpuronomerpuyeckue QyHKIUHU, UX CBOMCTBA U IpadUKU
3.5 [okaszarenpHas u morapudmudeckas: GyHKIMU, HX CBOUCTBA U TpauKH
3.6 Touku pa3psiBa. AcuMnToTsl rpadukoB ¢pyHkuuid. CBolcTBa PYHKUMH, HETPEPHIBHBIX HA OTPE3KE




Kon

IIpoBepsieMblii 3JIEMEHT COACPAKAHUS

3.7 ITocenoBaTeaIbHOCTH, CITOCOOBI 3aJaHus TOCIEN0BATEIHLHOCTEH

3.8 Apudmernyeckas v reomerpuueckas nporpeccu. opmyna CI0KHBIX MPOLIEHTOB
4 Hayana maremaTHueckoro aHaimsa

4.1 [TpousBoanas ¢yukimu. IlponsBoaHble 3J1eMEHTapHBIX GYHKLINN

40 [IpumeHeHue TpOU3BOJHOM K HCCIIEAOBAHUIO (PYHKUMH HAa MOHOTOHHOCTH M JKCTpeMyMbl. HaxoxneHue HauOoJbIIero U HAaMMEHBLIETro 3HAYeHUs
' (YHKIMH HA OTPE3KE

4.3 [TepBooOpasnas. MuTerpan
5 MHOXecTBa 1 JIOTHKa

5.1 MHoXecTBO, onepalii HaJ MHO)KecTBaMu. Jlnarpammbl Dilnepa — Benna

5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA

6.1 OmnucarenbHas CTATUCTHKA

6.2 BeposiTHOCT

6.3 Kombunartopuka
7 I'eomeTpus

7.1 @urypsl Ha MIOCKOCTH

7.2 [IpsiMble U MIIOCKOCTH B MPOCTPAHCTBE

7.3 MHororpaHHIUKU

7.4 Tena 1 MOBEPXHOCTH BpallleHUs

7.5 KoopauHaTel 1 BEKTOpBI
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