MWHHUCTEPCTBO INPOCBEIEHUS POCCUMCKOM ®EJEPAIIUA

MyHununaabHoe 010/1keTHOe 00111e00pa3oBaTeIbHOE YUpPeKIeHue
«Cpenusisi o0meodpasoBaresibHas mKoJgaa Ne4 umenu A.I'.I'0/10BKO»

IMTPUHATO COT'JTACOBAHO
pemiennem [1IMO

YUHTEJIEH MaTEMATUKU Meroauct IInmanckas H.I'.
U MTHPOpMaTUKU «29»asrycra 2025r.

npotokoi Nel ot 28.08.20251

PABOYAS ITIPOT'PAMMA

yueOHoro npeamera «I'eomerpusi. bazoBblil ypoBeHb»

st ooyuaronuxcs 10-11 kmaccos

YpoBeHb 00yueHUs: cpeaHee obiiee oOpa3zoBaHUE
YpoBeHb peasiuzanum padodeil nporpaMmmbl: 0a30BbIif

Cpoxku peanu3anuu NporpamMmali: 2 roja

r.o. [Ipoxsaausbiii, KbP
2025



Coaep:xanue padoueii mporpaMmsl
1. ITosicHuTenbHAs 3alUCKa:
1.1  OOmas XapaKTEPUCTHKA YUCOHOTO TIPEIMETA ....uvvenreenneenreanneeanneanneenanns
1.2  Llenu U3y4CHUS YUEOHOTO MIPEIMETA . ..enveneeneanteneneneeneeneneneeneenenneneenn
1.3  Mecro yuyeOHOTO MPEeIMETa B YICOHOM TITTAHE . ..vvvereenreenneeenneenneannneennenns
14  BocnutarenbHbINH TOTCHIMAT TIPEAMETA .. .vuuutenteenteenneenneennneeneenneennnnns
2. ConepxaHue y4eOHOTO TIpeaMeTa (IO TOAAM OOYUCHHMS) . .vuuvrenrreanreenneennneennenns
3. [lnanupyemsbie pe3yiibTaThl OCBOCHHS YU4EOHOTO MPEIMETA:
3.1, JIMYHOCTHBIC PE3YIIBTATBI ... .u.ustntenteneensenneeneenneneeneenseaneaneenseaneaneans
3.2, MeTanpeaMETHDBIC PE3YIIBTATBI .. ....euueenutentente et enteteeneaeeaneenaennanneenen
3.3.  IIpenmeTHbIe pe3yabTaThI (IIO TOAAM OOYUCHHS) .. euvnerneenenenneneeneanennnnn.
3.4. ®opmupoBaHre QYHKIIUOHATBHOU TPAMOTHOCTH . ...uvneeneeneeaneaneenneannanan
4. TeMaTHUECKOE TUTAHUPOBAHUE YUCOHOTO MPEIIMETA .. .eueeeeeeneeneanenennennennanennn

5. IlpoBepsiembie TpeOOBaHUS K pe3y/IbTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTeIbHON
MPOTPaMMBI
6. [IpoBepsieMbIe 27IEMEHTHI COJIEPKAHUS

7. Ilposepsiemble Ha OI'D TpeGoBaHUS K pe3yabTaTaM OCBOCHUS OCHOBHOM
00pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO 00111eTr0 00pa3oBaHus

8. IlepedeHb 271EMEHTOB COJIEP/KaHUS, IIPOBEPSIEMBIX HA OCHOBHOM I'OCYAapCTBEHHOM
9K3aMEeHe [0 XUMUU

9. YueOHO-METOIMUECKOE OOCCTICUCHME ... v eueenetenteneeneeneatene et etentenaeieanennenenes

o o0 N M W

15
16
17
23
25
40

44
53

58

61



INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «I'eomeTpusi» 6a30BOro ypoBHS JJIsi 00YyYaIOLIHXCS
10 —11 xmaccoB pa3paboTaHa Ha ocHOBe DeaepantbHOro rocyIapCTBEHHOro 00pa3oBaTEIbHOTO
CTaHIapTa CpeIHero oOmero oOpa3oBaHHs, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TPEOOBaHUIA,
NPEABSIBISIEMBIX K MaTeMaTUUYECKOMY OOpa30BAaHUIO, U TPAIUIUN POCCHICKOTO 00pa30BaHUSL.
PeaJII/I3aHI/I51 IporpaMmabl o0ecIieynBaeT OBJIAJICHUC KIIFOUCBBIMH KOMIICTCHIIUSAMU,
COCTaBIISIIOIMMU OCHOBY ISl CAMOPa3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
OOILIEKYIBTYPHOTO, INYHOCTHOT'O U ITO3HABATEILHOTO PA3BUTHUS IMYHOCTH O0YYAFOIHXCSL.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOrOo Kypca TeOMETpUU Ha YpPOBHE CpelHero oOlmiero oopazoBaHUs
00yCIIOBJIEHa TPAKTHYECKONH 3HAYMMOCTBIO METANpPEAMETHBIX W TPEIMETHBIX PE3yIbTaTOB
00y4YeHHsI TEOMETPUH B HANpPABJICHUHU JIMYHOCTHOTO PAa3BUTHS OOydaromuxcs, (OpMHUPOBAHUS
(YHKIMOHATBHONH MaTeMaTW4eCKOH TPAMOTHOCTH, HW3YYCHHS IPYTUX Y4YeOHBIX IUCHUIUIMH.
PazBute y oOywaromuxcs NpaBUIbHBIX MPEICTABICHUH O CYHIIHOCTH U TMPOUCXOKIECHUU
FeOMETPUUECKUX a0CTPAKLIUK, COOTHOIIEHUU PEAbHOTO U UICAbHOT0, XapaKTepe OTpaskeHUs
MaTE€MaTU4YeCKOW HAayKOM SIBJICHUH W IPOLECCOB PEATIBHOIO MHUpPA, MECTE T€OMETPUMU B CUCTEME
HAayK M pOJIM MATEeMaTHYEeCKOTO MOJEIMPOBAaHHMS B HAYYHOM IIO3HAHWU W B TPAKTHKE
crocoOCTBYeT (OPMHPOBAHMIO HAYYHOIO MHUPOBO33PEHUS YUaIlMXCsS, a TakXke KadyecTB
MBILIEHHS], HEOOXOAUMBIX JUISl afaNTallii B COBPEMEHHOM OOIIECTBE.

['eomerpust siBisieTCss OAHMM W3 0a30BBIX TPEIMETOB HA YpPOBHE CPEIHETO OOIIEero
o0pa3oBaHUs, TaK KaK OOECIeYrBAaeT BO3MOXKHOCTh HM3YYEHHUS KaK IUCIUIUIMH €CTECTBEHHO-
HAyYHOW HAIPaBJICEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MblIUIeHHE, (HOPMUPYEMOE MPU HM3YyYEHHU OOYYaIOUIMMMCA MOHATHHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIETIOYKH JIOTUYECKUX YTBEPXKIECHUH B XOJle peIICHUsS
T€OMETPUYECKUX 3a/1a4, YMEHHE BBIIBUTATh W ONPOBEPraTh THIIOTE3Bl HEIOCPEACTBEHHO
UCTOJIB3YIOTCSl MPU pEIIeHUM 3a7ady eCTECTBEHHO-HAyYHOIro LHUKJIAa, B YAaCTHOCTH U3 Kypca
(GU3MKH.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE WIrPaeT CYIIECTBEHHYIO pOJb BO BCEX
o0macTsX JesTeTbHOCTH 4YenoBeka. OpHeHTalusl YelioBeKa BO BPEMEHH WM IMPOCTPAHCTBE —
HE00X0/IMMOE YCIIOBHE €ro COIMAJIbHOrO OBITHS, (hopMa OTpaXKeHHs OKpYXKAIOIEro MHupa,
yCIOBHE  YCHEIIHOTO TO3HAHUS M aKTHUBHOTO  MpeoOpa3oBaHMs  JACHCTBUTEIBHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEeTUHSIET pa3Hble BUAbI Y4eOHOH U TPYyJ0BOI
NEeSITEIbHOCTH, SIBISIETCS OJHUM M3 TPO(ECCHOHANBHO BaKHBIX KA4eCTB, IMOITOMY aKTyalbHa
3ajada GOPMHUPOBAaHUS Y OOYYArOIIUXCS MPOCTPAHCTBEHHOTO MBINUICHHUS KaK Pa3HOBHIHOCTH
00pa3HOro MBIIUIEHUS] — CYHIECTBEHHOIO KOMIIOHEHTa B IOJATOTOBKE K MPAKTUYECKOH
JEeSITeILHOCTH 110 MHOTUM HAIPaBJICHUSM.

Llens ocBOEHUS TporpaMMBbl yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM YpPOBHE OOyUECHHS
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pa3BUTHE OOYUYAIOIIMXCS Yepe3 0OecleueHue
BO3MOXKHOCTH MPHUOOPETEHUSI U UCIIOIb30BAHUS CUCTEMATHUYECKUX T'€OMETPHUUECKUX 3HAHUHM U
NeHcTBUH, CrieU(pUYHBIX TEOMETPUH, BO3SMOKHOCTH YCIIEHUTHOTO IPOI0JIKEHUsT 00pa30BaHuUs 110
CHEIHNAIIbHOCTSIM, HE CBS3aHHBIM C MPUKJIAJHBIM HCIIOIb30BaHHEM F€OMETPHH.

[Iporpamma mo reomerpuu Ha 0a30BOM ypOBHE IMpelHa3Hau€Ha UIg OO0y4aroluXxcs
CpeIHEW IIKOJbl, HE HCHBITHIBABIIMX 3HAUYUTENBHBIX 3aTPyAHEHHH Ha YPOBHE OCHOBHOT'O



obmero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 6a30BOM YpPOBHE JOJKHBI OCBOUTH
o0mye MaTeMaTHYECKUEe YMEHHsI, CBS3aHHBIC CO CHEIM(PHUKON T€OMETPUH U HEOOXOIUMBIE IS
JKU3HU B COBpEMEHHOM oO11ecTBe. Kpome 3T0ro, OHM UMEIOT BO3MOXHOCTh U3YYUTh FEOMETPUIO
Oosee riybOKO, €ci B JaJbHEWUIIEM BOSHHUKHET HEOOXOJAMMOCTh B FT€OMETPHUUECKUX 3HAHUSIX B
npohecCuoHaNBHOM NeTebHOCTH.

JlocTirkeHue e OCBOCHUS MPOrpaMMBbl 00€CIICUNBACTCS PELICHUEM COOTBETCTBYIOIINX
3agad. [IpuopuTteTHBIMU 3a1a9aMi OCBOCHHUSA Kypca «I eomeTpun» Ha 6a3oBoMm ypoBHe B 10—11
KJ1accax SIBIISIFOTCSA:

e (opMupoBaHHE NPEACTABICHUS O TEOMETPHUM KaK YacTH MHUPOBOH KyJIbTYyphl U

OCO3HaHHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MUPOM;

e (QopmupoBaHuE TMpPEACTABICHUS O MHOTOTPaHHMKAX M TeJaxX BpallleHUS Kak o
BOXHEHIIINX MaTeMaTHYECKHX MOJEINSX, MMO3BOJISIONINX ONUCHIBATh U U3y4aTh pa3HbIE
SBJICHUS OKPY>KAIOIIIETO MUPA;

e (QopmupoBaHUE yMEHHMs PACIIO3HABATh HA UYEPTEkKaX, MOJCIAX U B PEalbHOM MUPE
MHOTOTPAaHHHUKH U TeJa BpaIlleHHS;

® OBJAJICHHE METOJaMH pelIeHHs 3a7ad Ha T[OCTPOCHUS Ha H300paKeHUSIX
IPOCTPAHCTBEHHBIX (UTYD;

e (opMupoBaHHE yMEHHUS ONEPUPOBATH OCHOBHBIMHU IOHATHUSMH O MHOTOTPAaHHHKAX H
TeJIaX BpAIleHHs U UX OCHOBHBIMH CBOICTBaMU;

® OBJIQJICHUE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 331a4; (opMHUpOBaHHE yMEHUS
IPOBOAMTH  HECJIOXHBIE JOKa3aTeNbHbIE  pAacCyXkJE€HHS B  XOJ€  pELICHUS
CTEpEOMETPUYECKUX 3a/1a4 U 33124 ¢ IPAKTUYECKUM COJIepKAHUEM;

® pa3BUTHE MHTEJUIEKTYaJlbHBIX W TBOPYECKMX CHOCOOHOCTEM  oOyuarommxcs,
MO3HABATEJIbHOM aKTUBHOCTH, UCCIIE0BATEILCKUX YMEHUHN, KpUTUYHOCTH MBILIUIEHUS;

e (dopmupoBaHue (QYHKIIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUHU: YMEHHUE
pacrio3HaBaTh MPOSBJICHUS T€OMETPUYECKUX MOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEN B
pEeaTbHBIX JKU3HEHHBIX CUTYallMsIX W TPU W3YYEHUH JPYTUX YYEOHBIX IPEIMETOB,
NPOSIBJIICHUST 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYIHpPOBAaTH WX Ha S3BIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUUYECKHE MOJENH, MPUMEHSITh OCBOEHHBIN
TreOMETPUYECKUI  ammapaT Uil pelleHHs NPaKTUKO-OPUEHTHPOBAHHBIX —3ajad,
WHTEPIPETHPOBATH U OIICHUBATH TTOTYICHHBIC PE3yJIbTATHI.

OTIMYIHATENBHON 0COOCHHOCTHIO TIPOTPAMMEBI SIBJISIETCSI BKIIFOUEHUE B KYPC CTEPEOMETPUHU
B Hayalle €ro U3yueHHWs 3aJad, pellaeMblX Ha YPOBHE WHTYUTHUBHOTO TIIO3HAHUS, U
ornpenen€HHbIM 00pa30M OpraHM30BaHHAs paboTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO ¥ TPOCTPAHCTBEHHOTO MBIIUICHUS, CTHUMYJIHUPYET MPOTEKAaHHE WHTYHUTHBHBIX
MIPOLIECCOB, MOTUBHUPYET K JajbHEHIIEMYy U3yUEHHIO IPEIMETA.

[Ipeamourenue OTAAETCS HArIAIHO-KOHCTPYKTUBHOMY METONYy OOy4YeHHs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTUUYECKOM
NeSITeTPHOCTH. Pa3BUTHE TIPOCTPAHCTBEHHBIX TPEACTABICHWH Yy ydYalmIMXcsi B  Kypce
CTEpEOMETPUU MPOBOIUTCS 3a CUET PEIlIeHHUs 3a/a4 Ha CO3JJaHUE MPOCTPAHCTBEHHBIX 00pa30B U
3aJa4 Ha OINEpHpPOBaHUE IPOCTPAHCTBEHHBIMU oOpazamu. CozgaHue oOpaza MPOBOAMUTCA C
OTIOpPOil Ha HAIJISTHOCTh, @ OTIEPUPOBAHNE 00pPa30M — B YCJIOBUSAX OTBJICUEHHS OT HATJISIHOCTH,
MBICJIIEHHOTO U3MEHEHHSI €r0 HCXOJHOT'O COZePIKaHuUSI.

OcHOBHBIE coaepkaTenbHble JuHMM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHuororpanHukn», «IIpsiMble U TIJIOCKOCTHU B MPOCTPAHCTBEY, «Tena BpameHus», «BekTopsl u
KOOPJAMHATHI B TPOoCcTpaHCcTBe». DopMupoBaHue JOTHUECKUX YMEHUHN pacpeaessieTcss He TOJIbKO



10 COJACPKATeNbHBIM JIMHHUSIM, HO W MO0 ToxaM oOydeHHs Ha YPOBHE CpPEIHEro OO0MIero
o0OpazoBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJIbTaTaM OCBOCHUS
paboueii mporpamMMmBbl, pactpeieIEHHBIM 0 ToAaM 00yUYeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
9TOOBl  OBJAJICHUE TI'EOMETPUYCCKMMH  TOHATUSMH W HaBBIKAMH  OCYIIECTBIISIOCH
MOCJIEIOBATENIBHO W IIOCTYNATENIBbHO, C COOJIIOJICHHEM INPUHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY IeéOMETPUIECKHX MPEACTABICHUH 00yJarOIINXCs,
pactupsisi ¥ yriayousisi e€, o0pasys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3ydenne reomerpun otBoauTcs 2 yaca B Hegenmo B 10 kimacce u 1 yac B Hegento B 11
KJ1acce, BCero 3a JiBa roga oOyueHwus - 102 y4eOHBIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS CTEpEOMETpUH. TouKa, Ipsimasi, IJI0CKOCTh, pocTpaHcTBo. [lonaTue
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3auMHOe pacnosiokeHue NpsMBbIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, NapaJIeIbHbIE U
cKpewmuBawpmuecss npsamsle. llapainenbHOCTh NpPAMBIX M INIOCKOCTEH B IPOCTPAHCTBE:
napajuieJbHble NpPsIMbIE B IMPOCTPAHCTBE; MAPALIEIBHOCTh TPEX NPSIMBIX; MNapauIeIbHOCTh
OpsIMOM M IUIOCKOCTH. YIUIBI C COHAIpPaBJIEHHBIMU CTOPOHAMH; Yrojdl MEXIy MpSMBIMH B
npoctpaHcTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  NapajulelibHblE  IUIOCKOCTH;  CBOMCTBA
napaJuleNbHBIX TuIockocTel. [IpocTeiimne mpocTpaHncTBeHHbBIE PUTYpBI HA MIIOCKOCTHU: TETPAdIpP,
KyO, mapaJuiefienunena; oCTPOSHUE CEUCHU.

[lepnieHaAUKYIApHOCTh OPSIMOM U IUIOCKOCTU: NEPHEHIUKYJISpPHBbIE MpsSMblE B
IIPOCTPAHCTBE, TMpsMbIE NapauleIbHblE M MEPHEHIUKYISIPHbIE K IUIOCKOCTH, HPU3HAK
NEePHEHAUKYISIPHOCTH TOPSIMOM U IJIOCKOCTH, TEOpeMa O TMpsAMOW NEepHEHAUKYISPHON
IJIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YTOJd MEXAY NPSAMOW M IUIOCKOCTBIO; JIBYIPAaHHBIA YIOJ,
JMHENHBIA yron AByrpaHHoro yria. [lepneHaukysasp U HaKJIOHHBIE: PACCTOSIHME OT TOYKU JO
IUIOCKOCTH, PACCTOSHHUE OT MPSIMOM [0 IUIOCKOCTH, NPOEKIHs (UTYphl Ha IIJIOCKOCTb.
[TeprnieHIUKYIAPHOCTD TUIOCKOCTEN: PU3HAK MEPIEHANKYISIPHOCTH ABYX IIOCKocTel. Teopema
0 TPEX NMEPIEHIUKYIIApax.

MHoOrorpaHHuKHu

[ToHsiTve MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIPAaHHUKA, BBIMYKJIbIE U
HEBBITYKJIbIE MHOTOIPAHHUKHU; pa3BEPTKa MHOTOrpaHHuka. [Ipu3ma: N-yrospHas npusma; rpaHu
¥ OCHOBaHHUS MPU3MBI; MPsMasi U HaKJIOHHAsI IPU3MbI; OOKOBAs U TMOJIHAS IOBEPXHOCTH MIPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuleNenuIe] U ero cBoicrea. Ilupamuaa: n-yronpHas
nUpaMusia, TPaHU U OCHOBaHME NUPAMUJbI; OOKOBas W IOJIHAS IOBEPXHOCTb MHUPAMUJBbI;
npaBUjbHAasl W YyCEUEHHas MNUpaMuja. OJIEMEHThl Mpu3Mbl W nupaMmuibl. [IpaBuiibHbBIE
MHOTOIPAHHUKHU: TMOHSITHE NPaBUIBHOTO MHOTIOIPAHHUKA; MpPaBWIbHAS MpU3Ma M NpaBUIIbHAs
NUpaMuJia; MpaBUiIbHAas TPEyroibHasi MUpaMuia U MpaBMIbHBIN TeTpasap; KyO. IIpeacraBnenue
O TMpaBWIBHBIX MHOTOTPaHHHMKAX: OKTa’ap, JoJeka’Ap M ukocadap. CedeHus Opu3Mbl U
MAPaMUIBL.

CuMMeTpuss B NIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOUYKH, INPSAMOM, IIIOCKOCTH.
DneMEeHTbl CUMMETPUU B TUpaMuiax, NapaieienurneiaX, IpaBuIbHbIX MHOTOTPaHHUKAX.

Beruncienne 351eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribl. [lnomans 60xoBoOi
MIOBEPXHOCTU M TIOJHOM IOBEPXHOCTH MPSMOM INpPHU3MBI, IJIOLIAAb OCHOBAHMUW, TeOopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH U MOBEPXHOCTH
MPaBWIbHON NMHUpamMuAbl, TeopeMa O IuUloumaau yceu€éHHo mnupamuibl. [loHsTHe 006 00BEME.
O0bEM upamMuIbl, MPU3MBIL.

[TonoGuble Tema B mpocTpaHcTBe. COOTHOLICHHS MEXAY IUIOMIAAIMH IOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TEII.

11 KUIIACC

Tesa BpaleHus



[Munuaapuueckas MOBEPXHOCTh, 00pa3ylolle UUIMHIPUYECKONH TOBEPXHOCTH, OCh
WIMHAPUYECKON MOBepXHOCTH. LlMmuHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckasi moBepXHOCTb, 00pa3yrolMe KOHUYECKOW IMOBEPXHOCTHU, OCh W BEpIIMHA
KOHUYecKkol mnoBepxHocTH. KoHyc: ocHOBaHME M BeplIMHA, OOpa3yromias U OChb; IJIOLIAAb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yloliue W BHICOTA; OCHOBAaHUS U
OOKOBast IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuaMeTp; IUIOHIa[b MOBEpXHOCTU cdepbl. Bzaumuoe
pacrnosioxeHue cepsl U IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; Iiomas chepsl.

N3o00pakeHue e BpalieHus: Ha II0CKocTU. Pa3BEépTka LUIMHIpA U KOHYCA.

KomOuHanuu Tten BpalieHWs ¥ MHOTOTPaHHMKOB. MHOIOIpaHHUK, OINHCAHHBIA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTH TEJI0 BpallleHUsI.

[Tonsitue 00 o0béme. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPSIMOYTOJIBHOTO Tapaiiesienumneaa u cieactsus u3 He€. O0BEM mwmHapa, kKoHyca. O0BEM
nrapa ¥ Iiomasib cQepsl.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKIY IUIOMAASIMH TOBEPXHOCTEH,
00BéMaMu ITOJO0HBIX TEI.

Ceuenust mwiMHIApa (MapauiebHO MW NEPICHAUKYISIPHO OCH), CEUYCHHS KOHYyca
(mapaiienbHOE OCHOBAHUIO U POXO/ISIIEE Yepe3 BEPIIUHY), CEUEHUS 11apa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha nmockocTy U B pocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOXKECHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TpEM HEKOMIUIaHapHBIM BekTopam. IIpaBuio
napajuienenunena. Pemenne 3amay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWJI JEHCTBHUI C BEKTOpaMHu.
[IpssMoyronbHas cucrema KOOpAMHAT B mpocTpaHcTBe. Koopaunatsl Bektopa. Ilpocrelimue
3a7a4yd B KOOpJAMHATax. Yroid Mexay BekTopamu. CKalsgpHOE NPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB MexAy NpSMBIMH U IUIOCKOCTAMHU. KOOpauHATHO-BEKTOPHBIA METOJ HpH
peLIeHNH TeOMEeTPUUYECKUX 3a/1ay.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PpEe3yNbTAaThl OCBOEHHUS MpOrpaMMbl yueOHOro mnpeamera «MaTemMaTHKa»
XapaKTEepU3yIOTCS:

I'paxxnanckoe BocnuTanue:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOW TMO3MIMU OOydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4WIEHa POCCUIMCKOro OOIIEeCTBa, MPEACTABICHUEM O MaTEeMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUSI PA3JIUYHBIX CTPYKTYp, SBICHUH, NpOLEAyp TIpakJaHCKOTO oOIiecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIbHBIMH WHCTHTYTaMHU B
COOTBETCTBUM C UX (PYHKIMSIMHU U Ha3HAYCHUEM.

IlaTpuoTnyeckoe BocIMTaHUE:

c(hOpPMUPOBAHHOCTBHIO POCCUIICKON TPayKIAHCKOM MICHTHYHOCTH, YBKEHHUS K MPOILLIOMY
U HACTOALIEMY pPOCCUHUCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTHXKEHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUHCKOM MaTEMAaTHYECKOM IIKOJIbI, K HCIOJb30BAHUIO ITUX
TOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHMEM JIyXOBHBIX ILIEHHOCTEM pOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEICHHUS, CBA3AHHOIO C NMPAKTUYECKUM MPUMEHEHUEM
JOCTHKEHUN HAYKH U JEATEIBHOCTBIO YYEHOI0; OCO3HAHUEM JIMYHOIO BKJIAJa B IOCTPOEHUE
YCTOWYHBOTO OYyIYIIETO.

JcTeTHYecKoe BOCIIUTAHUe:

ACTETUYECKUM  OTHOLIEHHWEM K  MHpYy, BKJIIOYas 3CTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIeHUil; BOCIPUMMYHMBOCTHIO K
MaTE€MaTUYECKUM aCTeKTaM Pa3jIudyHbIX BUOB UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OpPMUPOBAHHOCTBIO YMEHMSI TPHUMEHATh MaTeMaTHYeCKHEe 3HAaHUS B MHTEpecax
310pOBOrO U 0e30macHoro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/10POBBIO
(3mopoBoe mHTaHUEe, cOATAaHCUPOBAHHBIA PEKUM 3aHATHI U OTHbIXa, peryispHas (u3ndeckas
AKTUBHOCTh); (PU3MUECKOr0 COBEPIICHCTBOBAHHUSA, NPU 3aHATUAX CIIOPTUBHO-030POBUTEIHHON
JEATEIBHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYZIY, OCO3HAHHEM IIEHHOCTU TPYAOJIOOUS; MHTEPECOM K Pa3IMYHBIM
chepam npodhecCuOHATBFHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMHU,
YMEHHMEM COBeplIaTh OCO3HAHHBIN BBHIOOP Oyaylieil mpodeccun u peaan3oBbIBATH COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTH4ecKOMy OOpa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUH BCEH J>KU3HU; TOTOBHOCTBHIO K AKTUBHOMY YYacTHIO B
pelIeHnU IPAKTHYECKUX 3a/1a4 MaTeMaTUYeCKOil HalpaBiIeHHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO HKOJOTMYECKOW KYJIbTYPbI, NMOHUMAHHEM BIUSHUS COIMAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSHUE NPUPOJHOW M COLMAIBHOM Cpeibl, OCO3HAHUEM
100aTbHOTO — XapakTepa JKOJOTMYECKUX  MpoOJieM; OpUeHTalueil Ha  NpUMEHEHHE
MaTeMaTUYeCKUX 3HAHUN Ui pelieHusl 3a7iad B 00JIacTU OKpYXKaroulei cpefbl, MIIaHUPOBaHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPY)KAIOIIEN CPEJIbI.

IleHHOCTH HAYYHOI'O MO3HAHMSA:



C(OPMHPOBAHHOCTBIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKd M OOLIECTBEHHON MPaKTHKH, TOHUMAHUEM MaTeMaTUYeCKON HAayKH Kak chepbl
YeJI0OBEUYECKON JESTENbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ui Pa3BUTUS LMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTEMaTU4YECKOW KyJIbTYPOHM KaK CpPEACTBOM IIO3HAHMS
MHUPA; TOTOBHOCTBIO OCYILECTBJISATh IIPOEKTHYHD M  HMCCIEIOBATEIbCKYI JEATEIBHOCTh
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHbIe pe3yabTaThl OCBOSHUS IPOrpaMMBbl yueOHOTo npeamera «MaremMaTtukay
XapakTepU3yIOTCd  OBJAJICHHEM  YHHBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCEUaMlU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — Pe2yNsAMUSHbIMU
oelicmeusimu.

1) Vnusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECCO8 00yyaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpa;
npUMeHeHUe 102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

Bba3zoBble Jioruyeckue eiicTBUSA:

® BBIABIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC NMPU3HAKK MAaTEMATHYCCKHX OOBCKTOB,
MOHSTHUM, OTHOIIGHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONPEAEICHUSI MOHATHUM;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(DHUKAIIMN, OCHOBAHUS ISl 00001IIeHUs
U CpaBHEHUS, KPUTCPUH TIPOBOIUMOTO aHATN3A;

® BOCIIPHUHHUMATH, (DOPMYIIHPOBATh W MPEOOPA30BHIBATL CYXKJICHUS: YTBEPIUTCIBHBIC H
OTpUIATEIIbHBIC, SAMHINYHBIC, YACTHBIC U OOIIIHE; YCIOBHEIC,

® BBIABIIATH MAaTEMATHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JAHHBIX, HAOMIOACHHUSIX W YTBEPXKIACHUSX; IpEaarath KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

® JleNaTh BBIBOJIBI C HCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX M WHIYKTUBHBIX
YMO3aKTIOYeHUN, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

® IPOBOJUTH CAMOCTOSTEIIHHO JOKA3aTeIbCTBA MATEMATHIYCCKUX YTBEPKICHHUH (TIPSMBIC
U OT TPOTUBHOTO), BBICTPAMBATh AaAPrYMEHTAIMIO, NPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHHUS U BBIBOJIBI;

e BBIOMpaTh Croco0 perieHuss y4eOHOUW 3amaud (CpaBHHUBATh HECKOJIBKO BApUAHTOB
peleHus, BEIONpaTh HanOoJee MOIXOASMINANA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KpUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

® HCIOJNB30BaTh  BONPOCHI  KaK  HMCCIICNOBATCIIbCKHMH  MHCTPYMEHT  ITO3HAHUS;
dbopMynHUpoBaTh BOIPOCHI, PUKCUPYIOIINE MPOTUBOpEUHE, MPoOIeMy, yCTaHABIUBATh
HUCKOMO€ U JlaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK MO3HUIIHIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEIPHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCICIOBAHUE II0
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaThuyecKkoro oObeKTa, SBICHHS, Ipoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXy OOBEKTaMH, SIBICHUSIMU, MPOIIECCAMHU;

® CaMOCTOATENBHO (OopMyaUpoBaTh OOOOIICHUS W  BBIBOJABI 1O  pe3yjbTaTaM
MpOBEEHHOTO HAOTIOJCHMS, UCCIEAOBAHUS, OIEHUBATh JOCTOBEPHOCTH MOTYUYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHHIA,



MMPOrHO3UPOBATH BO3MOKHOC pa3BUTUC MPOLCCCA, 4 TAKIKC BbIABUTaTh MPCATIOJIOKCHHUA
O €TI0 Pa3BUTHH B HOBBLIX YCJIOBUAX.

Pabora ¢ unopmanmeii:

BBISBIIATH Ae(UIUTHI MH(DOPMAIUK, JTaHHBIX, HEOOXOIUMBIX Ul OTBETAa Ha BOIIPOC U
JUISl peLLieHUs 3a1a4H;

BbIOMpaTh MH(OPMAIMIO W3 HUCTOYHUKOB pa3jIM4YHBIX THUIOB, AaHAJIU3UPOBATh,
CHCTEMAaTH3MPOBAaTh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IMYHBIX BUJIOB U (HOpM
IIPE/ICTABIICHMUS;

CTPYKTYpUpOBaTh HMH(OpMAIMIO, TMPEACTaBIATh €€ B Pa3IMYHBIX (opmax,
WITIOCTPUPOBATh IpaMuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMK IO CaMOCTOATENBHO C(HOPMYIHPOBAHHBIM
KPUTEPHUSM.

2) Vnusepcanvnvle KOMMYyHUKAmMuUHble Oelicmsus, 00ecnewusaom c@opmupoeanHoCcms
COYUATILHBIX HABLIKOG 00YUAIOUUXCA.
Oo0menne:

BOCIIPUHUMAThb U ¢)OpMy.HI/IpOBaTI) CYXKACHHA B COOTBCTCTBHUU C YCIIOBUSAMH U LECIISAMU
OOLIeHMs; SCHO, TOYHO, I'PaMOTHO BBIPAXKaThb CBOIO TOYKY 3pEHHUSl B YCTHBIX U
NHCEMEHHBIX TEKCTaX, JaBaTh MMOSCHEHUS MO XOJy PEIICHHs 3a/laui, KOMMEHTUPOBATh
HOJTYYCHHBIH Pe3ybTaT;

B X0/1e 00CYKJIeHHUS 33a7aBaTh BOIIPOCHI 110 CYILECTBY 00CYKAaeMOM TEMBI, TPOOIEMBI,
pemaeMoﬁ 3ala4i, BbICKAa3bIBaThb HACHU, HALCJICHHLBIC Ha TIOMCK PCIICHUA,
COIIOCTAaBJISITb CBOU CYXACHUA C CYXIACHUAMHU APYTruX YYaCTHUKOB Avajora,
0oOHapyKUBaTh Pa3INuue U CXOJCTBO MO3UIHIL; B KOPPEKTHOH Gopme GpopMyTupoBaTh
pa3HOIJIacHsl, CBOU BO3PAXKEHHUS;

NPEACTAaBIATE PE3YIbTAThI PCIICHUA 3aJa4r, OKCIICPUMEHTA, UCCICIOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS € Y4ETOM 3a7ay Ipe3eHTAlUuH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

MOHUMATh M HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIMBUIYaTbHOW pabOTHI
MpU pEIIeHWH YYEeOHBIX 3aj7ad; MPUHUMATHh I1€JIb COBMECTHOW JESTEIHHOCTH,
IUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOW paboThl, pachpenensarTb BHABI padoT,
JIOTOBApUBAThCA, OOCYXKJaTh TMpoILeCC W pe3ynbTar paboThl; 0000IIaTh MHEHUS
HECKOJILKHX JIOJIEH;

y4acTBOBATh B IPYNIOBBIX (hopmax paboTsl (00CYyKaeHHS, 0OMEH MHEHUH, «MO3TOBBIE
MTYPMBI» W HWHBIE); BBINOJHATh CBOK YacTh pPa0OTBI U KOOPAUHUPOBATH CBOH
JEUCTBUSI C IPYTMMHU WICHAMHU KOMaH/IbI; OIICHUBATh Ka4€CTBO CBOETO BKJIA/1a B OOIIIHIA
MPOIYKT MO KPUTEPHUIM, CHOPMYTHPOBAHHBIM yUaCTHUKAMHU B3aUMOJACHCTBHUS.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom Gopmuposanue cCmvlClo8bix
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranu3anus:

COCTaBJIATH IJIaH, ITOPUTM PELICHU 3aJjaul, BBIOUPATh CIIOCO0 peIIeHus ¢ y4ETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:



e BJaJeTh HAaBbIKAMM IIO3HABATEILHOM pE(PIEKCMH KaK OCO3HAHHUS COBEPIIAEMBIX
NEHUCTBUII M MBICIUTENBHBIX MPOLIECCOB, WX pe3ylbTaToB; BIaJeTh crocodaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoLecca M pe3yibTaTa pPEUICHUs MaTeMaTHYecKO
3a/1a4i;

® [peABUAETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPH PELIEHUM 33Jaud, BHOCHUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX, HAWICHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIICHWBaTh COOTBETCTBHE pE3yJbTaTa LEIA U YCIOBUSAM, OOBSCHATH INPUYMHBI
JOCTHKEHUSI WJIM HEIOCTHXKEHUS Pe3yJbTaTOB ESITeIbHOCTH, HAXOIUTh OILIHOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

OnepupoBaTh MOHATUAMH: TOUKA, IPsAMasi, JIOCKOCTb.

[IpyMeHsTh aKCHOMBI CTEPEOMETPUM U CIIEACTBUS U3 HUX MPU PEIICHUU I€OMETPHUUECKHUX
3aj1a4.

OnepupoBaTh MOHATHSAMU: MAPAJUIEIBHOCTh U MEPHEHAUKYISIPHOCTh HPAMBIX U
IJIOCKOCTEM.

KnaccugunmpoBars B3auMHOE pacloI0KEHNUE MPSMBIX B IUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTb NOHATHUAMHU: JIBYTPaHHBIM Yroj, TpaHM JABYIPaHHOTO Yyria, pedpo
JBYTPaHHOIO yIJia; JMHENHBIN yroJl ABYTPaHHOTO YIJIa; TpajycHas Mepa JIBYITpPaHHOIO yrIJa.

OnepupoBaTh MOHATHUSMHU: MHOTOTPaHHHUK, BBIMYKJIBIM M HEBBITYKJIBI MHOTOTPaHHUK,
3JIEMEHTHl MHOTOTPaHHUKA, PAaBUIbHBI MHOTOTPAHHHUK.

PacriozHaBaTh OCHOBHBIE BUBI MHOTOTPAaHHUKOB (MHMpaMuja; MpU3Ma, MPSMOYTOIbHBIN
napajenenunen, Kyo).

KnaccupunupoBarb MHOTOrpaHHUKH, BBIOMpass OCHOBaHUSA Uil KJIaccH(UKanuu
(BBIYKJIBIE M HEBBINMYKJbIE MHOTOTPAaHHUKH; TPAaBUJIbHBIE MHOTOIPAaHHUKH; NpSIMblE H
HAKJIOHHBIE TIPU3MBI, TapajlIeIeIUIE/bl).

OnepupoBaTh NOHATUAMU: CEKYIAs TNIOCKOCTh, CE4EHNE MHOTOTPaHHUKOB.

OOBACHATH NPUHLUIIBI TOCTPOCHUS CEUEHH, UCTIONB3YS METO/I CJIEIOB.

Ctpouth ceueHuss MHOTOTPAHHUKOB METOJIOM CJI€JIOB, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE
YepTeXH U3 PUCYHKOB NMPOCTHIX 00BEMHBIX QUTYD: BUI CBEPXY, COOKY, CHU3Y.

Pemate 3amauM Ha HaxoXJIEHHE TIEOMETPUYECKMX BEIMYMH 1O oOpasnaMm HIu
QIropuTMaM, INPUMEHAS HW3BECTHBIE AHAJUTHUYECKUE METOJbl IPU PEUIEHHHM CTaHAapTHBIX
MaTeMaTUYeCKUX 3aJad Ha BBIUMCICHHE PACCTOSHUN MEXIy IBYMS TOYKAMH, OT TOUKH 10
NPSIMOM, OT TOYKHU 70 TUIOCKOCTH, MEXKY CKPEIIUBAIOIIUMUCS TPSIMbBIMH.

Pemate 3amauM Ha HaxoXJIE€HHE TEOMETPUYECKMX BEJIMYMH MO obOpasuam Wid
QIropuTMaM, INPUMEHAS HW3BECTHBIE AHAJUTHUYECKUE METOJbl IPU PEUIEHHHM CTaHAapTHBIX
MaTeMaTUYeCKUX 33/1a4 Ha BBIYHUCICHHE YIJIOB MEXAY CKPELIMBAIOIIUMUCS MPSIMBIMH, MEXIY
HPSAMOM U TNIOCKOCTBI0, MEX]y IIIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Boruncnare 00bEMBI U TIIOMIAN TOBEPXHOCTEH MHOTOIPAaHHHUKOB (IpU3Ma, MUpaMua) ¢
npUMeHeHHeM (OpMyJ; BBIYMCIATH COOTHOIIEHHUS MEXIy IUIOMAASIMU TOBEPXHOCTEH,
00bEéMaMK TOJJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHSMU: CHUMMETPUSI B IPOCTPAHCTBE; LEHTP, OCb M IUIOCKOCTh
CUMMETPUHU; LEHTP, OCh U TNIOCKOCTh CUMMETPUH (PUTYPBI.



W3Bnekath, MpeoOpa3oBbIBaTh U UHTEPIPETHPOBATH WH(GOPMAIHIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUYECKUX (PUTYpaX, MPEJCTABICHHYIO HAa YePTekKaX U PUCYHKAX.

[TpumensTh reoMerpuueckue (aKThl [ PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIAraoIIuX HECKOJIBKO IIaroB pEIIeHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/IaHbl B SIBHOM
dbopwme.

[TpuMeHSTh TPOCTEHIINE MPOTPAMMHEIE CPEIICTBA H JIIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTEMBI TIPU PEIICHUU CTEPEOMETPUYCCKHX 3a]1ad.

[lpuBoMUTH, TPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAE U IKU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

[TpuMeHsTh TIONyYeHHBbIC 3HAHUS HA MPAKTUKE: aHAU3UPOBATHh PEaJbHBIC CUTYAIlMH U
NPUMEHSTh HM3YYEHHBIC TIOHATHS B  MPOILECCe TMOWCKAa PEMICHUS  MaTeMaTHYeCKH
cOpPMYITHMPOBAHHOW TPOOIEMbI, MOACIHUPOBATh PEATbHbIC CHTYyallMd HA S3bIKE T'C€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIU C HMCIIOJIb30BAHHEM I'€OMETPUYCCKUX TOHSATHH U TEOPEM,
anmapara aJireOpel; peniaTh MPaKTHICCKUE 3a/1a9H, CBI3aHHBIC C HAXOXKJICHUEM I'€OMETPHUCCKUX
BCJIMYMH.

11 KUIIACC

OnepupoBaThb MOHSITUAMU: LWIMHpUYECKas IIOBEPXHOCTb, oOpazyromue
LWIMHJPUYECKON OBEPXHOCTH; LIMJIMHAP; KOHUYECKasi IOBEPXHOCTh, 00pa3yIoLIie KOHUUECKON
MOBEPXHOCTH, KOHYC; ChepruuecKas IOBEPXHOCTb.

PacnoznaBaTh Tena BpaleHus (LUIMHIP, KOHYC, chepa u map).

OOBSICHATDH CIIOCOOBI MOJTyYEHUS TeJl BpallleHuUs.

KrnaccuduiupoBars B3auMHOE pacnoyioxkeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSAMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA CETMEHTA;
LIapOBOM CJIOM, OCHOBaHHE IIAPOBOTO CJIOS], BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boruncnsate 00bEMBI U IUIONIAIM MOBEPXHOCTEH TeNl BpallleHUs, T€OMETPUUECKUX Tell C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh MOHATUSMHU: MHOTOIPaHHMK, BIIMCAHHBIM B cepy M OMHMCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK WJIM TEJIO BpPaIEHUs.

BbaucnasTe COOTHOIIEHMS] MEXAY IUIOMIAJMU MOBEpXHOCTEH M 00bEMaMu MOJOOHBIX
Te.

N300paxkaTh n3ydaemble (GUTYpbl OT PYKM M C NPUMEHEHHEM IPOCTBIX YEePTEKHBIX
UHCTPYMEHTOB.

BbINOTHATE (BBIHOCHBIE) IIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (pUTYp: BUJT
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUECHHUSI TEJ BpaIlCHHUS.

W3BnekaTh, HHTEPIPETUPOBATh U MPEOOPa30BBIBATE MH(GOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpruYecKux (pUrypax, npeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX.

OnepupoBarh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINOTHATE 1eHCTBUS CIIOKEHUSI BEKTOPOB, BEIUMTAHUSI BEKTOPOB M YMHOXEHHS BEKTOpa
Ha YUCJI0, OOBICHATH, KAKMMHU CBOMCTBAMM OHM 00J1aJal0T.

[TpuMeHSATH MpaBUIIO apalyieNenuea.

OnepupoBaTh MOHATUAMHU: JEKAPTOBBI KOOPAUHATHI B INPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, Yroj MEXIy BEKTOpaMH, CKaJIIpHOE
IIPOU3BENIEHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.



Haxoauth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOpA HA YHCIIO, YTOJI MEXIY BEKTOPAMH,
CKaJIIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP 10 JIBYM HEKOJJIHHEAPHBIM BEKTOPaM.

3anaBarh IOCKOCTh YPABHEHUEM B JICKAPTOBOM CHCTEME KOOPAMHAT.

[lpumeHsATh TeoMeTpuueckre (akThl Ui pEIICHHS CTEPEOMETPUYECKUX  3ajad,
HPEANOJIAraroIMX HECKOJIBKO IAroB PEIICHUs, €CAM YCJIOBUS NPUMEHEHHs 3aJaHbl B SIBHOM
dopme.

Pemrate mpocreiiiine reoMeTpHUSCKUE 3a/1a4i Ha TIPUMCHEHHE BEKTOPHO-KOOPIMHATHOTO
MeTo/a.

Pemare 3agadn Ha JOKa3aTEeIbCTBO MATEMATUYECKUX OTHOIICHHH U HaXO0XICHUE
TCOMCTPHUICCKUX BCIWYHH I10 06pa3uaM WK aJirOpuTMaM, NpUMCHASA U3BCCTHBIC MCTOJALI ITPU
PCIICHUHN CTAHAAPTHBIX MATCMAaTUUCCKHX 3aJiay.

[IpuMeHATh MPOCTEHIIINE MPOrPaMMHBIC CPEACTBA M 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI [IPU PEIICHUN CTEPEOMETPHUUCSCKHX 3a/1ay.

IIpuBoauTh IpUMEPB MATEMATHYECKUX 3aKOHOMEPHOCTEM B TIPUPOJE H IKHU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE.

[IpuMeHATh TMOJy4CHHBbIC 3HAHHS Ha MPAKTHKE: aHAIM3UPOBATh pealbHbIC CHTYalldd H
OPUMEHATh M3YYCHHbIE TOHATHS B  TIPOIECCE TMOMCKA  PEIICHHS  MaTeMaTHYCCKH
chopMyIUpOBaHHON MPOOJIEMBbI, MOJEIUPOBATh PEATbHBIE CUTyallMd Ha SI3bIKE T'C€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIH C HMCIOJIb30BAHHEM I'€OMETPHUUCCKUX TMOHSATHH U TCOPEM,
ammapara anreOpbl; peniath MPaKTHYSCKUE 3a/1a4H, CBA3aHHbBIC C HAXOXKICHUEM FeOMETPHYCCKUX
BCJIMYMH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Kourpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypchl
1 BBenenue B ctepeoMeTpuio 10 bubnroreia LIOK
A P P https://m.edsoo.ru/1c209e37
[IpsiMBbIE ¥ TUIOCKOCTH B IPOCTPAHCTBE. Bbu6mmoteka [JOK
2 . 12 1
[MapannenbHOCTh IPSIMBIX M IIOCKOCTEMH https://m.edsoo.ru/1c209e37
3 [TeprieHAMKYASAPHOCTD NPAMBIX U 12 bubmmoreka [JOK
IUIOCKOCTEN https://m.edsoo.ru/1c209e37
4 VYTl MeXAYy NPSAMBIMHU U TITIOCKOCTSIMU 10 1 bubnrorexa LIOK
AY TP https://m.edsoo.ru/1c209e37
bubmmoteka IIOK
5 M 11 1
HOTOTPAHHIIEH https://m.edsoo.ru/1c209e37
bu6mmoteka IIOK
N 1
0 OObEMbI MHOTOTPaHHHIOB o https://m.edsoo.ru/1c209e37
7 [ToBTOpEeHME: ceueHUs], pACCTOSTHUS U YTJIb 4 1 bubmmorexa LIOK
P ' P r https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0
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11 KJIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IlpakTuueckue
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThbI
pecypchbl
bu6mmoreka [IOK
1 T 12
c1a Bpattieti https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
2 O0Bé 5 1
pEMBLTET https://m.edsoo.ru/1c209e37
3 BekTopsl ¥ KOOpAMHATHI B IPOCTPAHCTBE 10 1 bubmmorexa [IOK
p P poCTP https://m.edsoo.ru/1c209e37
4 [ToBTOpEHME, 0000IICHUE, 7 1 bu6mmoreka [IOK
CHCTEMATU3ALMS 3HAHUN https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

[NPOTPAMME
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INOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
N Kosaun4vecTBo 4acoB Jlara JIeKTPOHHBbIE HU(POBHIE
° T
Tema ypoxa Konrpouabnsie IIpakTnyeckue oOpaszoBaTe/bHbIE
n/n Bcero U3yYeHUS
padoTbI padoThbI pecypchl
OcCHOBHBIE IIOHATHS CTEPEOMETPUU:
TOYKa, IIpsiMas, IIIOCKOCTh,
mnpocTpadcTBo. IIpaBuia

1 5 o6 E . ap eviKa 1 bubnunoreka LIOK

n KCHUSA H )41 Kax:
p PHCYH . https://m.edsoo.ru/aecc77cd
HN300pakKeHHS TUIOCKOCTEH,
napauieIbHBIX MPSAMBIX (OTPE3KOB),
CepEeIMHBI OTPE3Ka
IlonsTus: nepeceKkarommuecs

2 OCKOC pe eCeKaroInec 1 brbmmorexa LIOK

IIJIOCKOCTH, IT K HIUCCA

P https://m.edsoo.ru/2d8a9c99
npsiMasi U MI0CKOCTh
IlonsTus: nepecekarommecs

3 OCKOC pe eCeKaroInec 1 bubnuorexa LIOK

IIJIOCKOCTH, IT K HIueccCAa

P https://m.edsoo.ru/db685e73
npsiMasi ¥ TJI0OCKOCTh
3HaKOMCTBO C MHOTOI'paHHUKAMHU,

4 M300pakeHre MHOTOTPaHHUKOB Ha 1 bu6nmorexa LIOK
PHCYHKaX, Ha MPOCKIIMOHHBIX https://m.edsoo.ru/a63959ed
yepTekax
Hauanbnbie cBeieHHs 0 KyOe U

5 a . Y 1 bubmuoreka [{OK
MUPaMHJIC, UX Pa3BEPTKU U MOJACIH.

pamui pasBep s https://m.edsoo.ru/b30dff38
CeueHust MHOTOTPAHHUKOB
HauanbHbie cBeieHHs 0 KyOe U
a . Y bubmuoreka [{OK
6 nMpaMue, UX pa3BEPTKU U MOJEIH. 1

CeueHHus MHOTOT PaHHUKOB

https://m.edsoo.ru/3d8ffd32
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TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHUH CTEPEOMETPHH:

bu6nmoreka [IOK

! AKCHOMBI CTEPEOMETPUH H https://m.edsoo.ru/Occ5cafe
CIIC/ICTBHSI U3 HUX
[Tonarue 06 akCHOMAaTHYECKOM

8 IIOCTPOEHUHU CTEPEOMETPUH: Bbu6mumoteka [JOK
AKCHOMBI CTEPEOMETPUH H https://m.edso0.ru/239c8ch4
CIIC/ICTBHSI U3 HUX
[Tonarne 06 akCHOMAaTHYECKOM

9 IIOCTPOEHUHN CTEPEOMETPUN: Bu6moteka [JOK
AKCHOMBI CTEPEOMETPHHU U https://m.edso0.ru/65c6b106
CIIC/ICTBHSI U3 HUX
[Tonarne 06 akCHOMAaTHYECKOM

10 IIOCTPOEHUHN CTEPEOMETPUH: Bbu6moteka LJOK
AKCHOMBI CTEPEOMETPHHU U https://m.edsoo.ru/258fc245
CJICZICTBUS U3 HUX
B3anmMHoe pacronoxkeHne npsMbIxX

11 B IIPOCTPAHCTBE: NIEpeCeKaroImecs, bubmmnoreka HOK
napauIebHbIC M CKPEIINBAIOIIUECS https://m.edso0.ru/1a2520f6
psSMbIC
[TapannensHOCTh NPSAMBIX U
TUTOCKOCTEH B MTPOCTPAHCTBE:

12 napajuiesibHble II;thT/;II))Ie B bubmorexa LIOK

https://m.edsoo.ru/93ad36b3

NPOCTPAHCTBE; MapaIIICTLHOCTh
TPEX NMPAMBIX
[TapannenbHOCTh NPSAMBIX U

13 IIJIOCKOCTEN B IPOCTPAHCTBE: bu6muoreka [IOK

[TapayienbHOCTH IPSIMON U
IUIOCKOCTH

https://m.edsoo.ru/ee1d19h9
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VYIu1bl ¢ COHANPABICHHBIMU

bubnunoreka LIOK

14 CTOpPOHAMH https://m.edsoo.ru/9f4071b9
15 Yron mexay npsMbIMU B bubmmoreka [JOK
HPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsMbIMHU B bubnuorexa [IOK
POCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapamienbHOCTD IIJIOCKOCTEM: Bu6muoteka [JOK
napaie/ibHbIe TIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa mapayIeIbHBIX bubmmoreka [JOK
IIOCKOCTEN https://m.edso0.ru/e504d656
[Tpocreiimue mpoCcTpaHCTBEHHBIE
19 Q)Erypbl Ha nnor():KocI")rH: TeTpa’ap bubmroreia LIOK
’ https://m.edsoo.ru/4a28dc02
KyO, mapasuienenumnes
20 [TocTpoenue ceueHuit bbmmorexa LIOK
https://m.edsoo.ru/1d434d0f
. bu6mmoreka [JOK
21 Hocrpoerite cerermit https://m.edsoo.ru/ec26fe5d
Konrponbnas pabora no reme
"ITpsiMble ¥ TUIOCKOCTH B bubmuoreka [IOK
22
npoctpanctse. [lapanienbHOCTh https://m.edsoo.ru/9a0a9e56
IPSIMBIX U IJIOCKOCTEH"
[lepnieHAMKYASAPHOCTD NMPAMOUN U
23 HJ‘I(F))CKO(f’l[I/Ii}ll'leppHeHIII/IKyIJ)I}IpHBIe Bubmmorexa HOK
https://m.edsoo.ru/b19f6a5d
npsIMbIE€ B IPOCTPAHCTBE
24 [Tpsimble mapanienbHble U bu6muoreka [JOK
NepHeHIUKYIISPHbIE K IIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [Tpsimble mapanienbHble U bu6muoreka [JOK

NEPNCHANUKYIIAPHBIC K IIITOCKOCTH

https://m.edsoo.ru/ha545966
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[Ipu3Hak nepneHuKyIsIpHOCTH

bubnunoreka LIOK

26 IPSIMO# U TTOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepneHuKyIsipHOCTH Bu6mumotexa [JOK
IPSIMOM | TIOCKOCTH https://m.edso0.ru/79165d15
28 Teopema o mpsimMoi bubnuorexa [IOK
NEPIEHANKYIAPHOM IJIOCKOCTH https://m.edso0.ru/635¢5087
29 Teopema o npsamoit Bu6muoteka [JOK
HEePIECHIUKYIAPHON TIIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsmoit Bu6moteka [IOK
HEePICHIUKYIISPHON TNIOCKOCTH https://m.edso0.ru/7d18834b
[NeprnieHAUKYISP U HAKJIOHHBIE:
31 paccTosiHUe OT TOYKHU JI0 bubnuoreka LIOK
IUIOCKOCTH, PACCTOSIHHE OT MPSAMOM https://m.edsoo.ru/33c477d3
JI0 TIOCKOCTH
[MeprieHaUKYISP U HAKJIOHHBIE:
paccTosiHUE OT TOYKHU JI0 bubnuoreka LIOK
32 o
IUTIOCKOCTH, PACCTOSTHHE OT MPSIMOM https://m.edsoo.ru/66fefadd
70 TIOCKOCTH
[MeprieHTUKYIISAp ¥ HAKIOHHBIE:
33 paccTosiHUE OT TOYKHU JI0 bubnuoreka LIOK
IUTOCKOCTH, PACCTOSTHHE OT MPSIMOM https://m.edsoo.ru/a5b7b8e3
70 TIOCKOCTH
[MeprieHUKYISAP U HAKJIOHHBIE:
34 paccTosiHUEe OT TOYKHU JI0 bubnuoreka [IOK
IUIOCKOCTH, PACCTOSIHUE OT MPSMO https://m.edsoo.ru/dbee22bc
JI0 TIIOCKOCTH
35 VYTIpl B IPOCTPAHCTBE: YTOJ MEXIY bubnuotexa [JOK

MPSIMOM M TNIOCKOCTBIO

https://m.edsoo.ru/6b61b2b4
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JIByrpaHHBIN yroJl, TMHENHBIN Yroj

bubnunoreka LIOK

36 JBYTPaHHOIO yriia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJl, TUHEHHBIN Yrol Bu6mumotexa [JOK
JIBYTPaHHOTO yTiia https://m.edsoo.ru/c7c777ed
[lepneHaUKYIIPHOCTD MIOCKOCTEH:
38 HpIEBHaKH HCI})IHGEI[I/IKyJIHpHOCTI/I bubamorexa LIOK
g https://m.edsoo.ru/ec3e2da3
JIBYX INTOCKOCTEH
[TeprieHANMKYISAPHOCTD IIOCKOCTEH:
39 HpIESHaI(H negneinHKyHHpHOCTH bubmmorexa LIOK
4 https://m.edsoo.ru/ed9e2a8e
JIBYX TUIOCKOCTEH
IleprieHAMKYISIPHOCTD MIOCKOCTEH:
40 HpIESHaIf[ negnegnnxympﬂomn buomiorexa LIOK
g https://m.edsoo.ru/ba75dc57
JBYX TUIOCKOCTEH
41 Teopema o0 TpEX nepHneHaUKYIsApax bubmorexa LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX NMepHEHAUKYIApAX bubmoreia LIOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX MepreHAUKYIIPAX bubamorexa LIOK
https://m.edso0.ru/9f246736
KonTponbHnas pabora no temam
44 "TleprieHIUKYISIPHOCTD MPSIMBIX U bubmmnoreka HOK
iockocteit" u "V TIbl MeX Iy https://m.edsoo.ru/5h971ef3
MPSAMBIMH U TIJIOCKOCTSIMU'"
[TonsaTe MHOTOrpaHHUKA,
OCHOBHBIC JIEMCHTBI BuGnmorexa LIOK
45 MHOTOIPAHHUKA, BBITYKJIbIE U

HEBBIITYKJIBIE MHOTOTPAaHHUKH;
pa3BEpPTKAa MHOTOTPaHHUKA

https://m.edsoo.ru/2d24e873
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[Ipu3ma: n-yronpHas npu3Ma; rpaHu
Y OCHOBAHUSA IIPU3MBI; IIpsIMast U

bu6nmoreka [IOK

46 HaKJIOHHAs [TPU3MbI; OOKOBast U https://m.edsoo.ru/b4ad63ad
IIOJIHAsI TOBEPXHOCTb IIPU3MBI

47 [Tapamienenunen, IpsMOYTrOJIbHbBIN Bu6muoteka [JOK
napaJuleJIeuIe ] U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Tupamupa: N-yrojapHas NupaMuaa,

IpaHd U OCHOBaHHE TTMPAMHU/IBL;
48 6IZ)K0Ba$I Y TIOJTHAst HOBSpXH(f[CTI) Bubmmorexa IOK
https://m.edsoo.ru/fblcd0a5
NUPaMU/IbI; IPaBHIIbHAS U
yCeu€HHas nupaMuia
[TpaBuIbHBIE MHOTOTPAHHUKY:
MOHSATHE MTPABUIBLHOTO
MHOT'OTpaHHMKA; MPaBUIbHAs Bbu6moteka LJOK

49
npu3Ma U MpaBUIbHAS TUPAMUJIA; https://m.edso0.ru/074c8865
NpaBUJIbHAS TPEYroJIbHAs MUPAMHUIA
U TIPaBWIBHBIN TETpadp; KyO
[Ipencrasienue o NpaBUIIBHBIX

50 MII{)olrlorpaHHHKax: oiTaanp, bubmorexa LIOK

https://m.edsoo.ru/a0fddSbf
JOJICKad I U MKOCAIP.
CummeTpus B IPOCTPAHCTBE:
CUMMETpPHS OTHOCHTEIBHO TOUKH,

51 MPSAMOM, TNIOCKOCTU. DJIEMEHTHI bu6muoreka [JOK
CHMMETPHH B IIUPAMHU/IaX, https://m.edsoo.ru/b9e777d9
napaieNienuneax, MPaBIIbHBIX
MHOTOTpaHHHKaX
Brruucnenue 3J'I€Me}fTOB Bu6motexa LIOK

52 MHOTOTPaHHHUKOB: pEOpa,

JAuaroHajiu, yribl

https://m.edsoo.ru/6cdbecef
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[Tnomans 60KOBOI MOBEPXHOCTH U
MOJTHOM TOBEPXHOCTHU MPSMOM

53 . bu6nmmoreka [IOK
TPHSMEL, HﬂomaﬂbuOCHOBaHHH’ https://m.eds00.ru/37d84157
TeopeMa 0 OOKOBOH MOBEPXHOCTH
NPSMON MPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
o MOBEPXHOCTH IIPABHIILHOM BuGmorexa [IOK
HHpaMHfIH’ TE0peMa 0 mom,,a A . https://m.edsoo.ru/5603e30b
OOKOBOIi TOBEPXHOCTH YCCUEHHOMN
TTHPAMHU/IBI
55 KonTtponpsHas pabora o Teme Bbu6moteka LJOK
"MHOrorpaHHuKH" https://m.edsoo.ru/a95f5c04
i bubnnorexa [{OK
56 lonsmue 06 0breme https://m.edsoo.ru/7ad0020b
57 O6me bubmuoreka [IOK
DEM THPaMHAR https://m.eds00.ru/235171b3
. bubmuoreka [IOK
58 OOBEM NHpaMHAL https://m.edsoo.ru/f47dfefd
. bubmuorexka [JOK
59 OOBEM NHpaMHAL https://m.eds00.ru/79¢10312
60 O0BEM TUpaMHUIb bubmorexa HOK
© pamia https://m.edsoo.ru/2faadc3f
but6mmorekxa [IOK
1 N
6 OObEM MpH3MEI https://m.eds00.ru/79853608
but6mmoreka [IOK
9 N
6 OOBEM MpH3MbI https://m.edso00.ru/1e053890
63 O0BEM TTPU3MBI buomoreia LIOK

https://m.edsoo.ru/482d3f51
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64 Kontponpnast pabora o Teme 1 Bu6muoteka [JOK
"O6BEMBI MHOTOI'PaHHHUKOB" https://m.edso0.ru/28a6573c
[ToBTopenue, 0600IEeHNE

65 CHCTEeMaTHU3alus 3HaHUM. 1 bubnunorexa LIOK
[MocTpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHHKE
[ToBTOpeHmE, 0600IIEHNE
CUCTEMAaTH3alMs 3HAHUH.

BrrunciieHue paccTosSsHUN: MEX
66 JIBYMSI TO‘IKaMpI/I OT TOYKH 10 v 1 bubmorexa HOK
. ’ https://m.edsoo.ru/f7792ba9
MPSIMOM, OT TOYKH JI0 TIIOCKOCTH,
MEXy CKPEITHBAFOIIUMUCS
IPSIMBIMHU
67 Wrorosas koHTposibHas paboTa 1 bubamorexa LIOK
https://m.edso0.ru/b9146bc0
[ToBTOpenue, o6o0IIEHNE
CHUCTEMaTH3aIus 3HAHHUH.
Beruncnenue yrioB: Mex
68 CKpCHII/IBaIOHIZIrMI/ICSI prII\J/IIIz;MI/I 1 bubmmorexa [OK
. ’ https://m.edsoo.ru/56765e8b
MEX]Ty TPSIMO# | IJIOCKOCTBIO,
JIBYTPAHHBIX YTJIOB, YTJIOB MEXKITY
MJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
Tema ypoxa Konrpouabnsie IIpakrnyeckue oOpaszoBaTe/bHbIE
n/n Bceero U3YYCHUSA
padoTshI padoThI pecypcel
Cdepa u map: ueHTp, paaunyc,
1 JAAMETP; TUIOLIAIb MOBEPXHOCTH 1 bubmorexa HOK
’ https://m.edsoo.ru/0341bc2b
cepsl
Bsaumnoe pacnonoxenue chepsl

5 U TUIOCKOCTH;, KacaTeabHas 1 bubnnorexa [JOK
IUIOCKOCTH K cepe; MIoIaan https://m.edsoo.ru/bed12a43
cepsl

3 N3o0pakenue cdepsl, mapa Ha 1 bubnnorexa [JOK
wiockoctd. CeueHus mapa https://m.edsoo.ru/bc15f7{2
unuaapudeckas MIOBEPXHOCTD,

4 00pa3yromue MUINHIPUIECKOM 1 bubmuoreka [IOK
MIOBEPXHOCTH, OCh https://m.edso0.ru/6054b8cl
[UIMHIPUYECKON TTOBEPXHOCTH
Hunuaap: ocHOBaHUS B OOKOBast

5 MOBEPXHOCTh, 00pa3yrolas 1 oCh; 1 bubmmnoreka HOK
IUIOIAb OOKOBO# U TIOHOM https://m.edso0.ru/188f6216
MOBEPXHOCTHU
N3o0pakenue mumHIpa Ha
iockocT. Pa3BépTka mumuHapa.

6 Ceuenust MIMHIPA (TTIOCKOCTBIO, 1 bubnuotexa [JOK

napasuieIbHON WIn
NEepHEHIUKYISIPHONH OCH
HUAJTUHIPA)

https://m.edso0.ru/016e25eb



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb

Konnueckas moBEpXHOCTb,
o0pasyrone KOHUYECKOn

bu6nmoreka [IOK

! IIOBEPXHOCTH, OCh M BEPIIHHA https://m.edsoo.ru/c94ba09b
KOHHUYECKOU ITOBEPXHOCTH
Konyc: ocHoBaHHe U BEpIIIMHA,

8 06p:;yI0H1a51 1 OCb; HJIOpH_IaI[b Bubmorexa LIOK

. . https://m.eds00.ru/897dd3b2
OOKOBOH M IMOJTHOM TTOBEPXHOCTH
VYceu€HHblii KOHYC: 00pa3 ue

9 U BBICOTA, OCHOB};HI/IFI II/: 6(3711(())11:121;{ buomiorexa LIOK
’ https://m.edsoo.ru/1468bab3

MIOBEPXHOCTh
N300pakeHne KoHyca Ha
mIockocTy. Pa3Béprka konyca.

10 CeueHnust koHyca (TUIOCKOCTHIO, bubmmoreka [JOK
napauieibHOW OCHOBAHHMIO, U https://m.edsoo.ru/Obdelbe8
TUTOCKOCTBIO, IIPOXO/ISIIEH yepe3
BEPILUHY)

KombOunanus ten BparieHus u bu6nmorexa LIOK

11
MHOTOTPaHHHKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, ONMCaHHbIA

12 okono cepsr; chepa, BucaHHAS B bubnmnorexa [JOK
MHOTOTPaHHHK WJIU B TEJIO https://m.edso0.ru/0b136158
BpaleHus

13 ITousitue 06 00béMe. OCHOBHBIE bubnunorexa LIOK
CBOKCTBa 00BEMOB Tell https://m.edsoo.ru/26a03fb7

N bubnuotexa [JOK
14 OOBEM WLTHILPa, KoKy https://m.eds00.ru/5513d87b
15 O06BEéM mapa u miomaas cheps Bubmmorexa IOK

https://m.edsoo.ru/d189bde?2



https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2

[TomoOHBIE TeNa B IPOCTPAHCTBE.
COOTHOIIICHUST MEXTY TUIONIAIIMH

bu6nmoreka [IOK

16
MOBEPXHOCTEH, 00BEMaMu https://m.edsoo.ru/810cfleb
IMOAOOHBIX TEI
., | Kompommspaora no tewa busmrorexa LIOK
Jid B HUSA U ‘bEMBI
| patt https://m.edsoo.ru/4a33a8ab
Tl
BexTop Ha miockoctu u B Bu6moteka [JOK
18
HPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Ci10’keHHE U BBIYUTAHUE BEKTOPOB bubmorexa HOK
P https://m.edsoo.ru/23f4f089
20 VYMHOKEHHE BEKTOPA HA YUCIIO bubmmorexa [IOK
p https://m.edsoo.ru/dee379¢eb
3| sevmanem s BuGnotexa LIOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuio nmapamnenenumnena
22| ot soem e BuGmorexa LIOK
p p A https://m.edso0.ru/5a827900
BEKTOpaMU
23| e vemmmm oot BuGmorexa LIOK
pHp p https://m.edsoo.ru/d3alfe30
3a1a4
IIpssMmoyronbHas cucrema
| e
P . pa- https://m.edsoo.ru/48db7058
[Ipocreiimme 3anaun B
KOOpJMHATAX
25 Yron mexay BEKTOpaMH. bubnuorexa [JOK



https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058

CkansipHO€ ITPOU3BENECHNE
BEKTOPOB

https://m.edsoo.ru/725effc4

Breruucnenue yrios Mexay

bubnunorexa LIOK

26 IPSMBIMH U TTIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
KonTponbhas pabota no teme

27 "BeKlI“)OpLI u K(I))Op,Z[I/IHaTBI B bubnrorexa LIOK

. https://m.edso0.ru/77c22fc5

MIPOCTPAHCTBE
IToBTOpEHME, 0000IICHUE 1

28 cHUCTEMaTU3alMsl 3HAaHUH. bu6nmorexa LIOK
OcHoBHBIC QUTYPBI, HAKTHI, https://m.edsoo.ru/1780ba5d
TEOpPEMBI Kypca IIIaHUMETPUU
[ToBTOpenue, 0600IICHNE U

29 cUCTEMaTU3alMsI 3HAaHUH. bu6nmorexa LIOK
OcHoBHBIC QUTYPHI, HAKTHI, https://m.edsoo.ru/078cd184
TEOpEMBI Kypca MIaHUMETPUU
[ToBTOpenue, o6obIIeHNE 1

30 cUCTEMAaTH3alI 3HaHUH. 3amaun bu6mmoteka IIOK
TUTAHUMETPUH U METOJIBI X https://m.edsoo0.ru/7491efe0
peleHus
[ToBTOpenue, o6odIIeHNE 1

31 cUCTEMAaTH3aINA 3HAaHUH. 3amaun bubmmoteka IIOK
TUITAHUMETPUH U METOIBI UX https://m.edsoo.ru/4dffdad7
pereHus
[ToBTOpeHme, 0600IIEHNE 1

32 cHUCTeMaTU3alus 3HaHH. bubnuotexa [JOK
OcHoBHbIE GUTYPBI, HAKTHI, https://m.edsoo.ru/74b2ad91
TEOpPEMBI Kypca CTePeOMETPHH

33 HToroBast KOHTpOJIbHAs paboTa bu6mmoreka [JOK



https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91

https://m.edsoo.ru/ec24dfc2

34

[ToBTOpEHME, 0000IICHUE 1
cucTeMaTu3alus 3HaHui

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34

bu6nmmoreka [IOK
https://m.edsoo.ru/f465d10e



https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KIIACC
Kox .
IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsIeMOro .
o0pa3oBaTe/IbHON MPOrPaMMBbI CpelHero o01ero 00pasoBanus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTb
. [IpuMeHsTh aKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IPU pEIICHUU
' reOMEeTPUUECKUX 3a]a4
- OmnepupoBaTh MNOHATUSAMM: MAPAUIENBHOCTh M IEPIEHIUKYISIPHOCTh
' MPSIMBIX U IJIOCKOCTEN
-4 KnaccudunupoBars B3auMHOE PacloiokKEHHE MPSIMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: ABYIPAHHBIN Yrojl, TpaHH JBYTPAHHOTO YIJa,
7.5 peOpo ABYrpaHHOIO yria, JMHEWHBINH yrojl ABYTPaHHOIO yIJia, FpaaycHas
Mepa JIBYTpaHHOIo yria
26 OnepupoBaTh MOHATUSMHU: MHOTOTPAHHHK, BBIMYKJIBIH U HEBBITYKJIBII
' MHOTOI'PaHHUK, 3JIEMEHTbl MHOTOTPaHHUKA, IIPAaBUJIbHBIA MHOTOI'PaHHHUK
24 Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (MHMpaMuia, MpHU3Ma,
' MPSIMOYTOJIBHBIN TTapajieTIenume, Ky0)
KnaccupunupoBare  MHOTOTpaHHMKH, BBIOMpas  OCHOBaHUS s
- kinaccuukanuu  (BBIMYKJIBIE WM HEBBITYKJIblE  MHOTOI'PAaHHHKH,
' MpaBWJIbHBIE MHOTOTPAHHUKH, TIPSMbIE M  HAKJIOHHBIE IPHU3MBL,
napaiesIenune bl)
29 OnepupoBarb HNOHATUSAMU: ceKymas IIJIOCKOCTB, CEYeHue
' MHOTOTPaHHUKOB
210 OOBSACHATH NPUHIMIIBI  TOCTPOCHUS  CEUEHUH  MHOTOIPAaHHHKOB,
' UCIOJb3Yysl METO CIIEJ0B
211 Crpouth ce4eHUs MHOTOTPAHHUKOB METOJOM CJEJO0B, BBINOJIHATh

(BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX (UTYP:




BHJI CBEpPXY, COOKY, CHU3Y

7.12

Pematp 3a1aun Ha HaAXOXJIEHUE TE€OMETPUUYECKUX BEIUYHMH M0 00pasiaM
WA aIrOpuTMaM, MPUMEHSS W3BECTHBIC AHAJUTUYECKUE METOABI IPHU
pELIEHUU CTAaHJAPTHBIX MAaTEeMaTUYECKUX 3aJad Ha BBIYUCIICHUE
pacCTOSAHUN MEXAY IBYMSI TOUKAMH, OT TOYKHU JI0 MPSAMOM, OT TOYKH JO

IIJIOCKOCTH, MEXKAY CKPCIMUBAOIINUMHUCA ITPAMBIMHA

7.13

PemraTe 3aaa4i Ha HaXOXACHUEC I'COMCTPHUUYCCKUX BCIWYHH I10 o6pa3uaM
WM aJIropuTMaM, IMPUMCHASA HU3BCCTHLIC AHAJIUTHUYCCKUC MCETOAbI IIPpH
pelICHUU CTAHAAPTHBIX MATCMATHYCCKUX 3a/la4 Ha BBIYHCIICHHUC YIJIOB
MCXKAY CKPCIIHUBAIOUMIMMHUCA IPAMBIMH, MCKIY Hp?[MOfI H ITINIOCKOCTBIO,

MCKAY IJIOCKOCTAMHU, IBYI'DAHHBIX YI'JIOB

7.14

7.15

7.16

7.17

7.18

Beruucnsate 00bEMBI M IUIOIIAJIM  TIOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mupamMuaa) ¢ MpUMEHEHUEM (GOPMYJI, BEIYUCIISATH COOTHOIICHUS
MEXIY IUIOIIASIMHU MMOBEPXHOCTEH, 00BéMamMu MOJOOHBIX

MHOI'OrpaHHUKOB

OHepI/IpOBaTB MNOHATUAMHA: CHMMCTpPUSA B IIPOCTPAHCTBC, LCHTP, OCb H

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUH (PUTYPBI

W3Bnekarb, mpeoOpa3oBbIBaTH M HHTEPIPETHPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (PUrypax, MpeACTaBICHHYI Ha
YepTekax U pUCYHKax

[IpumensTs reomerpuueckue (BaxkThl JJ1 PELIEHUS CTEPEOMETPUUYECKUX
3a/a4, MPEANONarallluX HECKOJIbKO WIAaroB pPEIICHUs, €CIHA YCIOBHUS
MIPUMEHEHHUS 3a/1aHbl B IBHOU (opMe

[IpuMeHATH mpocTEWIIME NPOrpaMMHBIE CPEACTBA U DIIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBbI ITPHU PCIICHUNU CTCPCOMCTPUICCKUX 3a/1a1

7.19

7.20

HpI/IBOI[I/ITL MNPpUMEPLI MATCMATHYCCKUX 3aKOHOMepHOCTCf/'I B IMIpUpoJACc u

JKU3HH, paCliO3HABATh IIPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

[IpuMeHATH MONyYeHHbIE 3HAaHUS Ha MIPAKTHUKE: aHAIM3UPOBATh PeallbHbIC
CHUTyallld W TIPUMEHSTh H3y4YCHHBIC TIOHSATHS B IPOIECCEe TTOMCKA
pereHus MaTeMaTHYECKU chopMyITMPOBAHHOM pooIeMBl,
MOJIEINPOBaTh peabHbIE CUTYAllMH Ha sI3bIKE T€OMETPHUH, MCCIIE0BATh
MOCTPOEHHBIE MOJIENU C HCIIOJIb30BAaHHUEM T€OMETPUYECKUX TOHATUH |
TEopeM, armapara anredpsl, pelmaTh IPAKTUYECKHE 3a7aul, CB3aHHBIE C

HaxXOXJACHUCM I'COMCTPHUICCKUX BCINYNH




11 KIIACC

Kon IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBePsIEMOro .
00pa3oBaTe/IbHO NMPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh NOHITUSIMU: LIUIUHIPUYECKAsI TTOBEPXHOCTH, 00pa3yolne
6.1 WIMHAPUYECKOW TMOBEPXHOCTH, LIMIMHIpP, KOHUYECKas IMOBEPXHOCTb,
' oOpa3yromue KOHHYECKOH  IMOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (IUIUHAP, KOHYC, cdepa U map)
6.3 OOBSICHATH CIIOCOOBI MTOTyYEHUS Tell BpallleHus
6.4 KiaccudumupoBarh B3aUMHOE PacmoioKeHHE cPephl U TIOCKOCTH
OnepupoBaTh MOHSATUSIMU: IIAPOBOW CETMEHT, OCHOBAaHUE CErMEHTa,
6.5 BBICOTAa CETMEHTA, IIAPOBOW CIIOW, OCHOBAHHE IIAPOBOTO CIIOSI, BHICOTA
[IApOBOTO CJI0S, IIIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI M MUIOIMIAAM TOBEPXHOCTEH Tel BpalleHUs,
' TE€OMETPHUYECKUX TEJI C PUMEHEHUEM (HOopMyIT
OnepupoBaTh MOHATHSIMH: MHOTOTPaHHHK, BIHCaHHBIM B cdepy u
6.7 OINMCAHHBII 0KOJIO cdepbl, cepa, BIUCAHHAS B MHOIMOTPAHHUK WIN TEJI0
BpallleHus
68 BbHCHSATE COOTHOIICHHS MEXIY IUIOHIAASMH TOBEPXHOCTEH W
' 00BbEMaMHU TOJOOHBIX TEIT
6.9 N300paxkaTh n3ydaemble QUTYpPHI OT PYKH M C MPUMEHEHUEM MPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
BeIMonHATE (BBIHOCHBIC) IUIOCKHE YEPTEXKU U3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BHUA CBEpPXY, COOKY, CHH3Y; CTPOUTHh CEUCHHS TEI
BpalleHus
W3Brekatb, MHTEPIPETUPOBATH M TPe0OpPa3OBLIBATh WH(GOPMAIIUIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NPEICTaBICHHYIO Ha
YepTekax U pUCYHKaX
[TpumensTh TeoMeTpuyecKkue (PaKThl AT PEIICHUS CTEPEOMETPUUIECCKUX
6.12 3aj1a4, MPEIIONAaraloliX HECKOJIbKO MIATOB DPEIICHHS, €CITH YCIOBUSI
MPUMEHEHHUS 3aJlaHbl B ABHOU (hopme
6.13 OrnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE




6.14

BreimonaaTh ,Z[GﬁCTBHSI CJIOKCHUSA BCKTOPOB, BBIYUTAHHWSA BCKTOPOB H
YMHOKCHHA BCKTOpa Ha YHCIIO, OGT:SICHSITB, KakKMMH CBOMCTBAaMHU OHH

o0J1amaroT

6.15

HpI/IMerlTB IIPpaBUJIO MapaJlICICIIUIICaAa IIPHU CIIOKECHUHU BEKTOPOB

6.16

OHCpHpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAHWHATBEI B ITPOCTPAHCTBE,
BEKTOpP, MOAYJIb BEKTOpa, paB€HCTBO BCKTOPOB, KOOPAHWHATBI BCKTOpPA,
yroa MCExKAy  BCKTOpaMu, CKaJIIpHOC  MMPOU3BCACHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauth cyMMy BEKTOpOB W IIPOM3BENECHUE BEKTOpa Ha YMCIO, yroj
MEXJly BEKTOpaMH, CKaJIIpHOE IIPOU3BE/ICHUE, PACKIAIbIBaTh BEKTOP 110

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3a,HaBaTB IIJIOCKOCTh YPABHCHHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

6.20

Pemats HpOCTCﬁIHPIG reOMCTPpUUYCCKUC 3aJa4ud Ha JIIPHUMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O ME€TOa

Pemars 3aJadd Ha A0Ka3aTCJIbCTBO MATCMATHYCCKHX OTHOIICHUH H
HaXO0XIACHUC I'COMCTPUYCCKHUX BCIUMYHUH II0 06pa3uaM HJIK aJIrTOpUTMaMm,
MMPpUMCHAA HU3BCECTHBIC METO/BI npu pEeHICHUA CTaHAAPTHBIX

MaTeMaTHYCCKUX 3a1a4

6.21

[IpuMeHATh mpocTEeHIIME NPOrpPAMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI IIPU PCHICHUN CTCPCOMETPUUCCKHUX 3a/1a4

6.22

IIpuBOAUTE NMpUMEPBHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U

JKU3HHU, paCllO3HABATDh IIPOSABIICHUC 3daKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[TpuMeHsTh TOJIydeHHbIE 3HAHHUA Ha IpaKTHKE: aHaJIU3UpOBaTh
peasibHble CUTYyallUd U TPUMEHSATh H3y4YEHHbIE TOHATHSA B IIpoOIEcce
MOKCKAa pEIIeHUs MaTeMaTU4eCKu C(HOPMYIUPOBAHHON MpOOIEeMBI,
MOJIEJIMPOBATh pealibHble CUTYalluu Ha SI3bIKE N€OMETPHH, HCCIeA0BaTh
IIOCTPOECHHBIE MOJENIN C UCIOJIb30BAHUEM T€OMETPUYECKUX IMOHATHH U
TeopeM, amnmnapara anreOpsl, pemaTrh NPakTUYeCKUe 3a1a4l, CBSI3aHHBIE C

HaXO0XIACHUEM I'COMCTPHICCKUX BEIINYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

7.1

1.2

I'eomerpus

OcHOBHBIE TOHATHS CTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTb, MPOCTPAHCTBO.
[TonsTie 00  aKCMOMATUYECKOM  IOCTPOSHUU  CTEPEOMETPUHU:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

B3aumHoe  pacrnonokeHue  OpsIMBIX B IIPOCTPAHCTBE:  IE€pPECEKAIOLIUECs,
napajuiefibHble U CKpelmBarommecs mnpsmeie. [lapamiensHOCTh MPSMBIX U
IJIOCKOCTE B  MPOCTPAHCTBE: MapajulelibHbIe TPsIMBIE B  MPOCTPAHCTBE,
NapajuieTbHOCTh TPEX MPSIMBIX, MapAIJICNIbHOCTh MPSMON M IIOCKOCTH. YTJBI C
COHANPABJICHHBIMU CTOPOHAMH, YIrOJd MEXKIy TMpPSMBIMH B TPOCTPAHCTBE.
[TapannenabHOCTh MIOCKOCTEW: MapaliiesibHble MJIOCKOCTH, CBOMCTBA MapaylielbHbIX
miockoctei. [Ipocrteitmume mpocTpaHCTBeHHBbIE (DUTYPHI HA IIOCKOCTH: TETPadp,

KY6, napajijieJIcnmIic [, HOCTpoOCHUE Ce4YeHUI

7.3

[lepneHAUKYIAPHOCTE NPAMOM M IUIOCKOCTH: NEPHEHAMKYJISAPHBIE IMpsAMBIE B
IIPOCTPAHCTBE, MIPSAMBIE MapAJIIEIIbHBIE U EPIIEHANKYIISIPHBIE K IITIOCKOCTH, IIPU3HAK
NEPHEHANKYJIAPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O NPSMOM NEPIEHAUKYIAPHON
IUIOCKOCTH. YTJbl B TPOCTPAHCTBE: YIroJd MEXAYy IMpsSAMOM H IUIOCKOCTHIO,
JBYI'PAHHBIA yroOJI, JMHEHHBIM Yroia JAByrpaHHoro yria. IlepneHaukynsap u
HAaKJIOHHBIE: PACCTOSHHE OT TOYKM JO IUIOCKOCTH, PACCTOSHHUE OT NIPSIMOM 110
IUIOCKOCTH, MPOEKIUS (PUIyphl Ha IUIOCKOCTh. [leprneHauKynspHOCTh MIOCKOCTEH:
NMpU3HAK  MEPHEHAUKYIAPHOCTH  JIByX  IUlockoctel. Teopema o  Tpéx

NEPpNCHAUKYJIIApax

7.4

[TonsiTie MHOTOrpaHHHMKAa, OCHOBHBIE JJIEMEHTHl MHOTOTPaHHHKA, BBINYKIbIE U
HEBBINYKJIbIE MHOTOTPaHHUKHU, pa3BEpTKa MHororpaHHuka. Ilpumsma: n-yrompHas
IpU3Ma, TPaHU U OCHOBAHUS NPU3MBI, NpsIMas U HAKJIOHHAs NMPHU3MbI, OOKOBas U
II0JIHAs TOBEPXHOCTD NMpu3MbI. [lapannenenunen, npsiMOYroJIbHbIN NapauieaenuIe
u ero cpoucTsa. [lupamuna: N-yroapHas NupamMuaa, FPaHA U OCHOBAaHUE ITUPAMHUJBL,
OOKOBas M IMOJIHAS MMOBEPXHOCTh MUPAMUIBI, IPABUIbHASL M yCEUEHHAS MUPAMUIA.

DIeMEHTHI INpu3Mbl MW IMHPaAMHUIBL. HpaBI/IJ'II)HBIe MHOI'OIrpaHHUKH: IIOHATHUE




7.5

7.6

1.7

[IPaBUIBLHOIO MHOIOIPaHHUKA, IpPaBWIIbHAs NpU3Ma M MPaBWIbHAsA IUpaMHUIA,
NpaBUIbHASA TPEYTOJIbHAS MMMPaMUa M IPaBUIIbHBINA TeTpasap, KyO. [Ipencrasnenue
O IpPaBWIBHBIX MHOIOTPAaHHMKAX: OKTa’Ip, AOJACKa’aAp M ukocadapyrue CeueHus

IMPU3MBbI 1 TUPAMUBI

CuMmmMerpuss B IPOCTPAHCTBE: CHUMMETPHUSl OTHOCHUTEIBHO TOYKH, IPSAMOI,
IUIOCKOCTH. DJIEMEHTBI CHMMETPUH B MMUPAMUJIAX, NapaJUICICIUIIEIaX, TPABUIBHBIX

MHOTI'OIrpaHHHUKax

Brruucnenue 31eMEeHTOB MHOTOTPAaHHHMKOB: pEOpa, nuaroHanu, yriel. [lnomansb
OOKOBOM IOBEPXHOCTH W IOJHOM IOBEPXHOCTH NPSAMOM MPHU3MBI, IUIOIIAIb
OCHOBaHHMH, TeopeMa 0 OOKOBOH MOBEPXHOCTHU MPsIMOH mpu3Mbl. [Tnomans 6okoBoi
HOBEPXHOCTH M TIOBEPXHOCTH IPABUIBHOM MUPaMUABI, TEOpeMa O IUIOLaIu

yceuéHHoi nupamuabl. [lonstue 06 06béme. OObEM NUpPaMUIbl, TPU3MBI

[TomoOHbIe Tena B mpocTpancTBe. COOTHOIICHUS! MEKAY TUIOIIAASIMU TOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TENI

11 KIIACC

Kon

IIpoBepsieMbli 3J1EMEHT COACPKAHUS

6

I'eomerpus

6.1

]_II/IJ'II/IHL[pI/I‘-ICCKaH MMOBEPXHOCTD, o6pa3yfoume HHHHHHqueCKOﬁ MMOBEPXHOCTHU, OCb
IIHJIHHI[pI/I‘IeCKOfI ITOBCPXHOCTH. HI/IJ'II/IHJIpI OCHOBAHHS M OOKOBas IMOBECPXHOCTD,

oOpa3ymolas 1 0ch, TUIOMIAlb OOKOBOH U MOJTHON MOBEPXHOCTH

6.2

6.3

Konnueckas moBepXHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh M BEPIIIMHA
KOHWYECKOoi ToBepxHOCTH. KOHyC: OoCHOBaHHME W BeplIMHA, 00pasyromias U OcCh,
onaab OOKOBOM M TOTHOW TMOBEPXHOCTH. YCEUEHHBIN KOHYC: 0oOpasyromiue u

BbICOTA, OCHOBAaHUA U OokxoBas ITOBEPXHOCTDH

Cdepa u map: neHtp, paauyc, AMaMeTp, Iioualb NoBepXHOCTH ceprl. Bzanmuoe

pacnosoxeHue cepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIONaab

cepsl

6.4

I/I306pa)KGHI/IC TCJI BpalllCHUS Ha IMIJIIOCKOCTH. Pa?;BépTKa OUIMHApPA U KOHYCa

6.5

KomOunanmu Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OIMCAHHBINA

okoJo chepsl, chepa, BiMcaHHAs B MHOTOTPAHHUK, WM TEJIO BpallleHHUs

6.6

[Tonste 00 oO0béMe. OcHOBHBIE cBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
OPSMOYTOJBHOTO Tapaiienenunena u ciueactsus u3 He€. OO0bEM LMIMHApA,

konyca. O0bEM mapa u rionaab chepsl




[Tomobuple Tema B mpocTpaHcTBe. COOTHOMICHHS  MEXIy  IUIOMIAJISIMU

o MMOBEPXHOCTEH, 00hEMaMHK MOAOOHBIX TET
6.8 Ceuenus nmauHapa (MapauieIbHO M TMEPHEHIUKYISIPHO OCH), CEUEHHUS KOHYca
' (mapanenbHOE OCHOBAHUIO U MPOXO/SIILEE Yepe3 BEPILNHY), CEUECHUS 11apa
Bekrop Ha miockoctu u B mpoctpaHcTBe. CIIOXKEHHWE M BBIYMTAHUE BEKTOPOB.
6.9 YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxeHue BekTopa 1o TpéM HEKOMIUIaHAPHBIM
' BekTopaM. [lpaBuno mnapamnenenunena. Pemenwe 3agad, CBSI3aHHBIX C
IIPUMEHEHUEM IIPAaBUII ACUCTBUM C BEKTOPaMU
[IpssMoyronbHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTtsl BekTOpa.
6.10 [Ipocreiimue 3amauM B KOOpJAMHATaxX. YTos Mexay Bekropamu. CkanspHoe

IMPOU3BCACHUC BCKTOPOB. Brruncienue YIJIOB MCXKAY NPAMBIMU WU IIJIOCKOCTIAMMU.

KOOp,I[I/IHaTHO'BCKTOpHHﬁ MCTOJ IIPU pCIICHUU I'COMCTPHUYCCKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiembie TPeOOBAHUS K NMPEIMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/ILHOI MPOrPaMMBbI CPeIHEro 06111ero
o0pa3zoBaHus

Bnanenue meromamMM J10Ka3aTeNbCTB, alrOpUTMaMU peELICHUs 3ajady;
yMeHue (opMynupoBaTh W ONEPUPOBATH MOHATUSMM: OIpe/elIeHue,
aKCUOMa, TeopeMa, CIEACTBUE, CBONCTBO, IPU3HAK, J0Ka3aTeNIbCTBO,
paBHOCHIIbHBIE (POPMYIIMPOBKH; IPUMEHSTh UX; YMEHHE (POPMYIHPOBAThH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEPXKIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJ MaTeMaTHYeCKOW WHIYKINH;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCYXKACHHUS [pU PEIICHUU 3aj]ad,
OLICHUBATh  JIOTMYECKYIO  HPAaBUIBHOCTb  PACCYXKACHUH;  yMEHHE
ONEepUpPOBATh MOHATUSAMHU: MHOXECTBO, NMOJAMHOXECTBO, ONEpaLUU HaJ
MHOJKECTBAMH; YMEHHME HCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar Juis ONUCaHUs pealbHbIX MPOLECCOB U ABJICHUN U IPU PELICHUU
3ajja4, B TOM 4HCJIE€ W3 JPYTUX Y4YeOHBIX TNPEAMETOB; YMEHHE
ONepUpOBaTh MOHATHAMU: Tpad, CBA3HBIN Irpad, AepeBo, LUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W ONUCHIBaTh TIpadbl pPa3TUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a/1a4

YMeHue omnepupoBaTh MOHATHSMU: HATYpaIbHOE YHUCIO, IEJI0e YHCIIO,
CTEMeHb C IIENIBIM MOKa3aTejaeM, KOPeHb HATypalbHON CTENEHHU, CTETIeHb
C paluoOHAJIBHBIM  TIOKa3aTelieM, CTeNeHb ¢  JICHCTBUTEIBHBIM
MoKasarenem, JiorapudM YUClIa, CHHYC, KOCHHYC M TaHIEHC
MPOU3BOJIBHOTO YHCA, OCTATOK IO MOIYI0, pPAlMOHAIBHOE YHCIIO,
HppalMOHAIbHOE  YHCJIO,  MHOXECTBA  HATYPAJIbHBIX,  IIENBIX,
paloHaTbHBIX, JCUCTBUTENBHBIX YHCEN, YMEHHE HCIIOJIb30BaTh
IMPpU3HAKHU OCIMMOCTH, HauMeEHbIITNN O6HIPII71 JACIUTCIIb U HANMCHBIIICC
oOmiee kpaTHoe, anropuT™M EBKIna Mpu pelieHru 3aaad; 3HaKOMCTBO C
pPa3IMYHBIMK ~ TIO3UIMOHHBIMH  CHUCTEMaMH  CUHUCIICHHS;  yMEHHE
BBIIOJIHATL BBIYUCIEHHE 3HAUCHUU U Hp806pa3OBaHI/ISI BI:Ipa)KCHI/Iﬁ cO
CTENEeHsAMH M JorapudmMaMu, MpeoOpa3oBaHUsl IPOOHO-PAIMOHATBHBIX

BLIpa)KeHHﬁ; YMCHHUEC OINCPUPOBATH IMOHATHAMU: IMOCJICAOBATCILHOCTD,




apudmMeTHuecKas nporpeccus, reoMeTpuyecKkas nporpeccus,
OeckoHeYyHO yObIBaromiasi TEeOMETpHYECKass Mporpeccusi; yMEHue
3aJjaBaTh M10CJIEI0BATEIbHOCTH, B TOM YHUCIIE C IOMOIIBIO0 PEKYPPEHTHBIX
dopMyrn; yMEHHE ONepUpOBaTh MOHATUAMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJIb U apTyMEHT KOMIUIEKCHOTO
yruciaa, ¢GopMa 3alucHd  KOMIUIEKCHBIX dHcell  (TeoMeTpudeckas,
TPUIrOHOMETpHUUYECKass W  anreOpavyeckas); yMeTb IPOU3BOJIUTH
apu(MeTHUECKUe NEHCTBUS C KOMIUIEKCHBIMH YHUCIIaMH; TMPHUBOJHUTH
OPUMEpPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  YHCEI;  OINEepUpOBaTh
HNOHATUSIMM:  MaTpuma 2x2 u  3X3, ompenenuTeslb  MaTpULbI,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

YMeHHe OonepupoBaTh MOHATUAMU: PALMOHAIBHBIC, UPPALMOHAJIBHBIC,
[I0Ka3aTeNlbHbIE, CTEIEHHbIE, JIOrapu(PMUUECKHE, TPUTOHOMETPUUECKUE
YPaBHEHHsS U HEPAaBEHCTBA, MX CUCTEMBI; YMEHHE OIEpUPOBATH
MOHSTUSIMU: TOXAECTBO, TOXKJIECTBEHHOE NpeoOpa3oBaHUE, YpPaBHEHHUE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, DPABHOCUIBHOCTH
YpPAaBHEHUI, HEPAaBEHCTB W CHUCTEM; YMEHHE pellaTh YpPaBHEHWS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI PA3IMYHBIX IMPUEMOB; PEIIATH
YpAaBHEHUs, HEPaBEHCTBA M CHCTEMBl C [ApaMETPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JI PEUICHUS MAaTeMAaTHYECKHUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTe HayK! U pealbHOM KU3HU

YMenue onepupoBaTb MNOHATUSIMH: (YHKUIUS, YETHOCTh (YHKIIHH,
HNEPUOJIMYHOCTh (DYHKIMHM, OrPaHMYEHHOCTb (YHKIMH, MOHOTOHHOCTb
GyHKIMM, SKCTpeMyM (QYHKIHH, HauOOJIblIee U HAaMMEHbIIee 3HAYCHUS
(GYHKLIMU Ha IPOMEXYTKE, HepepbIBHas (DYHKIIMS, aCUMIITOTHI Ipaduka
¢byHKIMY, TIepBasi U BTOpas MPOU3BOJHAsA (DYHKLMHU, TEOMETPUUYECKUN U
¢u3nueckuif CMBICT TPOU3BOJHOM, NepBOOOpa3Has, OIpeaeIEHHBIN
MHTETpall; yMEHHE HaXOIWUTh aCUMNOTOTHI rpauka (yHKIUH; yMEHUe
BBIUNCIIATh IPOU3BOJAHBIE CYMMBI, IIPOM3BENEHHUS, YacTHOIO U
KOMIO3UIMK (QYHKIMI, HAXOJUTh ypaBHEHHE KacaTelbHOW K Tpaduky
(GyHKLIMY; yMEHUE HAaXOJUTh NPOU3BOIHBIE 3JIEMEHTApHBIX (YHKIUH;
YMEHHUE UCMOIb30BaTh MPOU3BOAHYIO MJs HCCIENO0BaHUS (QYHKLUH,
HaXOJUTh HAWOOJBIIME M HAUMEHBIINE 3HAUYEHUS (YHKUUH; CTPOUTH
rpaMKi MHOTOYIEHOB C HUCIOJIb30BAaHMEM alllapaTa MaTeMaTHYeCKOro
aHaINM3a; MPUMEHATh NPOU3BOAHYIO MJII HAXOXKAECHUS HAWIYy4dlIEro

pE€UiCHUA B NPHUKIAJHBIX, B TOM YHCJIIC COHAIBHO-DKOHOMHWYCCKHUX M




GU3HYEeCKUX 3a7a4ax; HAXOAUTh TUIOMIAAN U O0BEMBI (PUTY C TTOMOIIBIO
I/IHTeI‘paJIa; HpI/IBOI[I/ITL HpI/IMCpr MATEMATHUYCCKOI'O MOI[CJIPIpOBaHI/IH C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

VYMeHue onepupoBaTh MOHATUAMU: rpaduk (yHKIMM, oOpaTHas
GyHKIMSA, KOMIO3UIMS (YHKIUH, JUHEWHas (yHKIMSA, KBaJpaTHUHAS
byHKIHS, parmoHanbHas byHKIIHS, CTeIeHHas dbyHKIIHS,
TPUTOHOMETpHUYECKHE  (DYHKIMH, OOpaTHbE TPUTOHOMETPHUYECKHUE
GyHKUMM, @OKa3aTelabHas M Jorapudmuyeckas (QYHKLUUU; yMEHUE
CTpOUTH TpadUKH H3YyYCHHBIX (YHKIWH, BBIIOJIHATH IMPeoOpa3oBaHUs
rpaduKoB (YHKLUH, UCIIOJIB30BaTh TPapUKH sl U3yYEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPU PEIICHUH 3a7ad U3 APYrHX Y4eOHBIX MPEIMETOB U
3ajjay U3 pealbHOM JKU3HU; BbIpaXaTb (OPMYJIaMu 3aBUCUMOCTU MEXIY
BEJIMYMHAMH; UCIIOJIB30BaTh CBOiicTBa W rpadukm QyHKOMA Ui
pelleHys] ypaBHEHU, HEpaBeHCTB U 3a/1au ¢ IapamMeTpaMu; U300paxkaThb
Ha KOOpPAMHATHOM IIOCKOCTM MHOXECTBA PpELICHUN YpPaBHEHHH,

HCPABCHCTB U UX CUCTCM

VYMeHue pemath TEKCTOBBIE 33/1a4M pa3HbIX TUMOB (B TOM 4YHCIE Ha
MPOLIEHTHI, JOJIM U YacTH, Ha JABUKEHHE, padOTy, CTOUMOCTh TOBAapOB U
yCIIyT, HAaJIOTH, 3314 U3 00JacTH yIpaBJIeHUs JUUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBIIATH BBIPAKEHUS, YPABHEHMs, HEPaBEHCTBA M HX
CUCTEMBI II0 YCIOBHUIO 3aJayM, MCCIEAOBATh IOJYYEHHOE PEIICHUE U
OLICHMBATh MPaBIONOAOOHOCTh pPE3yJIbTAaTOB;, YMEHHE MOJEIUPOBAThH
pealbHBIE CUTYallUH Ha S3bIKE MATEMAaTUKH; COCTABJIATH BBIPAKEHHS,
YpPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl [0 YCIOBHIO 3aJa4H,
UCCJIEN0BATh IIOCTPOEHHBIE MOJCIM C UCIOJIB30BAaHUEM armnapara

anredpbl, UHTEPIPETUPOBATH MOTYYEHHBIN PEe3yIbTaT

YMeHue onepupoBaTh MOHATUSAMU: cpefHee aprupMeTHIeCKoe, MeIuaHa,
HauOoJiblllee W  HAWMEHBINIEE 3HAUCHWs, pa3Max, JHUCIepPCHus,
CTaHJapTHOE OTKIOHEHHE YHCIOBOIO HabOpa; YMEHHE U3BIIEKATh,
WHTEPIPETHPOBaTh WH(OOPMAIMIO, TPEICTAaBICHHYIO B TabmuIax, Ha
quarpammax, rpadukax, OTpaskKarolyl0 CBOWCTBA PEaTbHBIX MPOIECCOB U
SBJIGHUH; MPEACTaBIATh HH(OOPMALIHIO C TOMOIIbIO TAOJUI U THArPaMM;
UCCJIE0BATh CTAaTHUCTUYECKUE JaHHbIE, B TOM YHCJIE C IMPUMEHEHUEM
rpaguueckux METOJOB M  JJIGKTPOHHBIX  CPEICTB; TrpauuecKu
UCCIIEIOBAaTh COBMECTHBIE HAONIOACHHS C TOMOINBIO JUarpaMm

paccerBaHMs U JUHEUHOU perpeccun




YMeHue ornepupoBaTh MOHATHSAMU: CIyYalHBIM OMNBIT M CIydailHOE
COOBITHE, BEPOSTHOCTH CIIY9alHOTO COOBITUSI; YMEHHUE BBIYHCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHUEM TpapUUECKUX METOJIOB; HPUMEHSThH
(GOpMyITBI CIIOKEHUS W YMHOXKEHUS BEPOSTHOCTEH, (POpMyIy IOJHON
BEpOATHOCTH, hopmyny bepHyin, koMOMHATOpHBIC GaKTHl U GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH pEATbHBIX COOBITHUH; yMEHHE OIEepUPOBATH
NOHATUSIMH: CIIlydaiiHas BEJWYHMHA, pacClpeleiecHue BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXKUIAHHWE, IUCIEPCHUS M CTAHJAPTHOE OTKIOHCHHE
CIIyuallHOW  BEJIMYWHBI, QYHKIHUHU pACIPEACICHUS U  IUIOTHOCTH
PaBHOMEpPHOTO, TOKA3aTeIbHOTO W HOPMAJBHOTO PaCHpelesICHHIA;
YMEHHE WCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX PACHpPEICICHUH JUIsI
peIIeHUs 3aJa4;, 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJBIIMX YHCEN,
METO/IbI BBIOOPOYHBIX HCCIICOBAHUI; YMEHUE MPHUBOJUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBIINX YHCET B MPHUPOJHBIX W OOIIECTBEHHBIX
SIBJICHHUSIX; YMCHUE OTICPUPOBATh MOHATHIMHU: COYCTAaHHE, EPECTAaHOBKA,
YHCII0O COYCTAHWM, YHCIO TIEPEeCTaHOBOK, OWMHOM HprOoTOHA; yMeHue
MPUMEHSTh KOMOMHATOPHBIE (DaKTHI M PACCYKICHUS AJISl PEeLICHUS 3a7a4;
OIICHUBATH BEPOSTHOCTH  PEaJbHBIX COOBITHIA, COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘ICHHLIﬁ pe3yibTar

YMeHue omnepupoBaTb IMOHATUAMHU: TOYKa, INpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BeJIMYMHA YyIJa, IUIOCKUH  Yroi,
JBYTPaHHBIA Yroji, TPEXTPaHHBIM yroj, CKpPELIMBAIOIIUECS IMpsIMBbIE,
NapajuIeIbHOCTh U MEPHEHIUKYISIPHOCTD MPSAMBIX U TUIOCKOCTEW, yroi
MEXY NPSMBIMHM, YTOJI MEXAY NPSAMON M INIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH [0 MJIOCKOCTH, PACCTOSHUE MEXIY
IPSIMBIMHU, PACCTOSTHUE MEXY IUIOCKOCTSIMH; YMEHHME MCIIOIb30BaTh IIPU
pellleHnn 3a1ad U3ydeHHble (aKThl U TEOPEMbl IUNIAHUMETPUU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYKAIOLIET0 MHpa; CTPOMUTH
MaTeMaTHYeCKUe MOJENH C IOMOIIBI0 T€OMETPUUECKUX TMOHATHH H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3aJa9U
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YMeHue onepupoBaTh MOHATHUSAMH: IJIOMIAAb (UTyphl, 00bEM (UTYPHI,
MHOT'OTPaHHMK, MPAaBUJIbHBI MHOTOTPAaHHMK, CEYCHHME MHOIOIDAaHHUKA,
KyO, mapajuienenumnen, npu3Ma, nUpamuaa, (urypa u HOBEPXHOCThH
BpallleHNs, LUWIMHIpP, KOHYC, map, cdepa, Iomags cepsl, IIomanb
MOBEPXHOCTU TMHPaMH[BI, NPU3MBI, KOHYCa, IWIMHApaA, 00BEM Kyoa,

MPSIMOYTOJIBHOTO TapajijieNienuneaa, MUpaMuabl, NpU3Mbl, LHUIMHIPA,




KOHYCa, Il1apa, pa3BEPTKA MOBEPXHOCTH, CEUEHUsS KOHYCa W LIWIMHIpA,
NapajuleJIbHblE OCH WM OCHOBAHMIO, CEYEHHME IIapa, IUIOCKOCTb,
Kacaromasicss cdepbl, LUIUHAPA, KOHYCa; YMEHUE CTPOUTH CEYCHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI U MOBEPXHOCTH
BpalIEHUs, UX CEUYEHHUS], B TOM YHUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTH CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIEHO
dbopMynUpoBaTh OMpeesieHns N3y4aeMbIX (DUTYp, BBIBUTATh TUIIOTE3bI
O CBOHCTBax M NMpH3HAKaX reOMETPUYECKUX (UTyp, 0OOCHOBBIBATH WU
OmpoBepraTh HX; yMEHHE MPOBOAUTH Kiaccuukanuio Quryp mo
Pa3NIWYHBIM TPU3HAKaM, BBIIOJHATH HEOOXOIUMBIE JONOJHHUTEIbHEIC

IMOCTPOCHUA

11
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YMeHue onepupoBaTh MOHSTUSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue TMOa00US, MOMOOHBIE (QUIYpHI; yMEHHE
pacro3HaBaTh paBHBIC W TOJOOHBIE (PUTYpPHI, B TOM YHCJIEC B MPUPOJE,
UCKYCCTBE, apXUTEKTYpe; HCIIOJIb30BaTh T€OMETPUYCCKHE OTHOIICHHS
IpH PEIICHWH 3a7a9; HaXOJUTh TEOMETPUYCCKHE BEIUYHHBI (THHA,
yroy, Iomaab, o0bEM) TpH peUIeHHH 3aJad U3 JPYruX Y4eOHBIX
MIPEIMETOB M W3 PEATHHON JKH3HH, YMEHUE BBIYUCIIATH TCOMETPHUECKUE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMIa[b, OOBEM, IUIOIMIAAh TOBEPXHOCTH),
UCTIONIB3YSl M3YYCHHBIE (DOPMYJIBI M METONBI, B TOM YHCJE: TUIOIMIAIb
MOBEPXHOCTH MUPAMUBI, IPU3MBI, KOHYCA, IIWINHIPA, TUIOMAAb Cepsl;
00BEM Ky0Oa, MPSIMOYTOJBHOTO Mapaijiesienumeaa, MUpPaMUIbl, MPU3MBI,
WIMHApPA, KOHYyca, Iapa; yMEHHUE HaxOJUTh OTHOIIEHHEe O0O0BEMOB

oJI00HBIX QUTyp

VYmMmenue ONEpHUpOBATH MOHATUAMU: MIPAMOYTOJIbHAA CUCTEMAa KOOPAWHAT,
BEKTOp, KOOPJIUHATHI TOYKH, KOOPJWHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpA HAa YHCIIO, Pa3oKEeHHE BEKTOpa Mo Oasucy,
CKaJIIPHOE TIPOM3BE/ICHUE, BEKTOPHOE MPOM3BEACHUE, YroJl MEXKIY
BCKTOpaMH; YMCHHEC HCIIOJb30BaTh BeKTOpHBIﬁ n KOOplII/IHaTHI:Jﬁ METO/
JUIS pEIICHWsl TEOMETPUYECKMX 3aj]ad W 3ajad JAPYruX YueOHbIX

MPEAMETOB

13

YMenue BBIGI/IpaTB HO,IIXOIISIH_[I/Iﬁ MCTOH IJid PCHICHUA 3adadvu,
INOHUMAaHHUEC 3HAYUMOCTH MATEMATUKHW B M3YUCHHH IIPUPOJHBIX H
06H.[€CTB€HHI>IX mnmponeccoB u SIBJIGHPIP'I; YMCHHUC  pacCliO3HABATb

IMPOABJICHUEC 3aKOHOB MATCMATHKH B HCKYCCTBC, YMCHHE IIPUBOJIUTH




NpUMEPBI  MATEMATHYCCKUX

MaTEeMaTU4eCKON HayKu

OTKPBITUH  POCCUHUCKONM W  MHUPOBOH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn
1 Yucna v BBIYKCICHUS
11 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCEI
19 Panyonanenple uuciaa. OOBIKHOBEHHbIE U JAECATUYHBIE JpoOH, IPOLIEHTHI,
' 0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH
13 Apudmerndecknuii KOpeHb HATypaJdbHOU creneHH. JeHCTBHs ¢ apupMeTHIECKUMU
' KOPHSIMU HaTypaJlbHOW CTETIEeHU
14 Crenensb ¢ 1iensIM nokaszareneM. CTeneHb ¢ paluoOHaIbHBIM MoKazateseM. CBoiicTBa
' CTETIeHU
. CuHyc, KOCHHYC W TaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTuuHble U HATypaJIbHbIE JTOTapHUPMbI
JeiictBuTenpHble uncna. ApupMeTHyecKHe Oomnepanuu ¢ JAeWCTBUTENbHBIMU
1.7 yrcnamu. [IpubmmkEéHHBIE BRIYMCIICHUS, TTPABUJIa OKPYTJICHUS, IPUKUIKA M OIIEHKA
pe3yibTara BBIYMCICHUN
1.8 [IpeoOpa3oBanme BEIpAKESHUH
1.9 KommnekcHeie uncna
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 [enbie u 1poOHO-pallOHATbHBIE YPABHEHUS
2.2 WppanmonanbHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHUS
2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS
2.5 Lenblie u 1poOGHO-palIMOHaNIbHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBEeHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuyecKkrue HEpaBeHCTBA
2.9 CucTemMbl 1 COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu
211 Martpwuiia CUCTEMBbI TUHEHHBIX YpaBHEHUN. ONpeaenuTenb MaTPHUIIBI




DOyHKINUK U TpaPUKH

OyHKIUs, cnocoObl 3amanus (QyHkiuu. ['paduk (yakmuu. B3zaunmao oOpaTHBIC

3 ¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuuU. [lepuogumueckue GpyHKIIH
OO6nactp ompeneneHuss W MHOXKECTBO 3HaueHW QyHkimuu. Hymnm ¢yskoum.
3.2 [TpomexxyTkn  3HaKOMocTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLUH.
' MakcumymMbl ¥ MHHUMYMBI (GyHKuud. Hambonbliee W HauMeHbIlee 3HAYECHUE
(GYHKLNU HAa IPOMEKYTKE
23 CrenenHas (yHKUMS C HaTypaJbHbIM M IeJdbIM Iokas3areneM. E€ cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CsoiicTBa  (yHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3a4aHUs OCIEN0BaTEIbHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpuIecKkas mporpeccu. @opMyina CII0KHBIX MPOLIEHTOB
4 Havana maTemaTnueckoro anaamsa
4.1 [TpousBonnas Gpynkiun. [Tpon3BoHbIE SIEeMEHTAPHBIX (HYHKINH
[IpuMeHeHHe TNPOU3BOAHON K MCCIEJOBAHUIO (QYHKIUH Ha MOHOTOHHOCTH U
4.2 skcTpeMyMbl. HaxoxaeHrne HanOOJbIIero ¥ HauMEHbBIIEro 3HaYeHUs] (PYHKIMMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoecTBa U JIOTHKA
5.1 MHoecTBO, onepanuu HajJ MHOKecTBaMu. J[narpaMMel Disiepa — Benna
5.2 Jloruka
6 BeposITHOCTh ¥ cTaTUCTHKA
6.1 OmnwucarenpHast CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaTopuka
7 I'eomerpus
7.1 Durypsl Ha IIIOCKOCTH
7.2 [IpsiMble ¥ TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena 1 MOBEPXHOCTH BpPALLECHUS




7.5

Koopaunatsl u BEKTOPBI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

e MaTemaTuKa: anrebpa 1 Ha4yana maTemMmaTUYeCKOro aHanusa, reometpus. lreometpua. 10-11
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