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MNOACHUTEJIbHAS 3AIINCKA

O6pazoBarenpHas nmporpamma cpeanero oomero oopazosanust [OCYJAPCTBEHHOI'O
BIOJDKETHOI'O OBHIEOBPA3OBATEJIbHOI'O YUPEXIAEHUA «CPEIHSAA IIIKOJIA Ne
92 TOPOJICKOI'O OKPYTI'A MAKEEBKA» JIOHEIIKOI HAPOJIHOI PECITYBJIMKH
(manee oOpaszoBarenbHas OpraHu3alys) pa3padoTaHHas B COOTBETCTBHH C

1. 3akoH 00 oOpazoBanuu Ne 273-D3.

2. 3akoH ot 06.10.2023 Ne 12-P3 «O06 o6pa3zoBanuu B JJoneuxoir Hapognoit
Pecrryomuke» (Ipunst [ToctanoBnennem Hapomnoro Cosera 5 oktsaopst 2023 rona).

3. ®enepanbubiii 3aK0H OT 19.12.2023 Ne 618-D3 «O BHECEHMH U3MEHEHHI B
®denepanpublit 3ak0H «O0 oOpa3zoBanun B Poccuiickoit deneparumy.

4. ®enepanbubiii 3akoH 0T 04.08.2023 Ne 479-D3 «O BHEeceHNU U3MEHEHUH B
®denepanpHblit 3ak0H «O06 oOpazoBanuu B Poccuiickoit deneparum.

5. IIpuxa3z MunucrepcTBa npocsemienus Poccuiickoit @enepannu ot 18.05.2023 Ne 371
«O0 yrBepxkaeHnn ¢eaepaabHON 00pa30BaTeIbHON MTPOrPaMMBbl CPEAHETO OOIIEro
obpazoBanus» (3apeructpuponat 12.07.2023 Ne 74228).

6. [Ipukaz Munnpocsenienus Poccun «O06 yrBepxkaeHun (enepaabHOTO
rocy/lapcTBEHHOI0 00pa30BaTeIbHOTO CTaHIapTa CpegHero oduiero oopazoBanus» ot 17 mas
2012 r. Ne 413 (B pen. I[Ipukaza Munnpocsenienust Poccuu ot 12.08.2022 Ne 732)

7. llpukaz Munnpocsemienus Poccun ot 18.05.2023r. Ne 371 «O06 yrBepxaeHUN
(dhenepanbHON 00pa30BaTEIHHOM MPOTPAMMBI CPETHETO 00IIET0 0Opa30BAHUSI.

8. IIpuka3z Munnpocsemienus Poccuun ot 22.01.2024 Ne 31 «O BHeCeHUN U3MEHEHUH B
HEKOTOPBIE NMPUKa3bl MUHUCTEpCTBA 00pa3oBaHus U Hayku Poccuiickoit denepanuu u
MunucrtepcTBa npocsenieHus: Poccuiickoit @eneparun, kacarommecs GheaepaibHbIX
roCyJIapCTBEHHBIX 00pa30BaTEIBHBIX CTAHIAPTOB HAYAJILHOTO 00IIero 00pa3oBaHus 1
OCHOBHOTO OOITIET0 00pa30BaHU.

9. Ilpuka3 Munnpocenienus: Poccun ot 22.03.2021 Ne 115 «O6 yrBepxaeauu [lopsiaka
OpraHu3aliy U OCYILECTBICHUS 00pa30BaTeNbHOM JESITENbHOCTH 10 OCHOBHBIM
o011eo0pa3oBaTeabHbIM ITPOrpaMMaM - 00pa3oBaTeIbHBIM IIPOrpaMMaM HavyajabHOTO OOILEro,
OCHOBHOTO OOIIIETO ¥ CPEIHEro 00IIero 00pa3oBaHUI.

10. IIpuka3 Munnpocsemenus Poccun ot 21.09.2022 No 858 «O06 yTBep)KIeHUN
(benepanbHOrO nepeyHs y4eOHUKOB, TOMYIIEHHBIX K UCIIOJIb30BAHUIO MIPH pealu3aliu
MMEIOIIUX FOCYIaPCTBEHHYIO aKKpeIUTaIi0 00pa3oBaTeNbHBIX IPOrpaMM Ha4aJIbHOTO OOIIEro,
OCHOBHOTO 00I1IeT0, CPEeTHET0 00IIero 00pa30BaHusl OPraHU3ALUSIME, OCYILIECTBISIONUMU
00pa30BaTENbHYIO JICATEIBHOCTh U YCTAHOBIICHUS MPEJEIbHOTO CPOKA UCIOJIB30BaHUS
UCKITIOYCHHBIX YUEOHUKOBY.

11. IIpuka3 Munnpocsewenus Poccun ot 21.02.2024 Nel19 «O BHeceHMM U3MEHEHUN B
npunoxerus Ne 1 u Ne 2 k [Ipukazy Munnpocsemenust Poccun ot 21.092022 Ne 858 06
yrBepxaeHud OITY, TomyImeHHbIX K UCIIOJIb30BAHUIO TPU PEeATH3AIUU UMEIOIINX
rOCyIapCTBEHHYIO aKKpeIuTaIlio 00pa3oBaTebHBIX IPOrpaMM HavyaabHOTO OOIIEro,
OCHOBHOT'O 00I1IEr0, CpeTHero 001ero 06pa3oBaHus OpraHU3alUsIMU, OCYIIECTBIISIOIIUMHI
00pa30BaTeNbHYIO AEATEIBHOCTD U YCTAHOBIIEHUS MPENIENbHOTO CPOKA UCTIOIb30BAHUS
WCKITIOYCHHBIX YICOHUKOBY.

12. Tlpukaz MuHuCTEpCTBa HAyKu U BhIcIIero oopazoBanus Poccuiickoit @enepanumy,
MunucrepcTBa npocsenienus Poccuiickoit @eneparmu ot 30.06.2020 Ne 845/369 «O6



yrBepkaenuu [lopsiaka 3auera opranuzaiueid, OCyIecTBISIONIeH 00pa3oBaTeNIbHYIO
JEeATeIbHOCTbD, PE3YJIETATOB OCBOCHHSI 00Yy4JaIOIUMUCS YIeOHBIX IPEMETOB, KypPCOB,
JTUCIUIUTAH (MOJYJIEH ), IPAKTUKH, TOTIOJTHUTEIBHBIX 00pa30BaTEIbHBIX IPOTPaMM B IPYTUX
OpraHu3aIusIX, OCYIIECTBISIOMUX 00pa30BaATENbHYIO JEITEIBHOCTDY.

13. ITpuxa3z Munnpocsemenus: Poccun 04.10.2023 Ne738 «O0 yTBep:k1eHUU
(benepaabHOrO MEPevHs MEKTPOHHBIX 00pa30BaTENBHBIX PECYPCOB, OMYIICHHBIX K
HCI0JIb30BAHUIO [P peaIn3allii UMEIOLUX FOCYAapCTBEHHYIO aKKPEIUTAIII0
00pa30BaTeNbHBIX IPOTPaMM HAYaIBLHOTO 00IIEro, OCHOBHOTO 0OOIIEro, CPETHEro 00IIero
oOpa3oBaHU.

14. IIpuka3z Munnpocsemenust Poccun ot 03.08.2023 Ne 581 «O BHeceHUH U3MEHEHUS B
NYHKT 13 mopsizika opraHu3aiuy U OCyIIecTBIEHUs 00pa30BaTeIbHON AEATEILHOCTHU O
OCHOBHBIM 00111€00pa30BaTeNIbHBIM NporpaMMam - 00pa3oBaTeNbHbIM IPOrpaMMaM HadaJIbHOTO
0011ero, OCHOBHOTO OOIIET0 U CpeiHEro oOIero 00pa3oBaHus, yTBEPKIEHHOTO MPUKa30M
MUHHUCTEPCTBA MPOCBELIEHHs poccuiickoit ¢eaeparnuu ot 22 mapra 2021 . Ne 115»

15. Ilpuka3z Munnpocsenienust Poccun ot 21.06.23 No556 «O BHeceHUH U3MEHEHUH B
npuitoxxeHust Ne 1, Ne 2 k npukazy Munpocsemienust Poccun ot 21.09.2022 Ne 858 «O6
YTBEPKIACHUH (Pe/IepaIbHOTO MepeuHs yUeOHUKOB, TOMYIIEHHBIX K HCTIOIb30BAaHUIO MPU
pean3anyi UMEIoInX

14:48 rocymapCTBEHHYIO aKKpEIUTAIIUI0 00pa30BaTEIbHBIX TPOTpaMM HAYaJIbHOTO
00111eT0, OCHOBHOTO OOIIEro, CPeHET0 00IIero 00pa3oBaHus OPraHU3alUIMH,
OCYILIECTBIISIOUIUMU 00pa30BaTEIbHYIO JESTEIbHOCTh, U YCTAHOBJICHHUS MPEAECIBLHOTO CPOKa
MCIOJIb30BAHUS UCKIIOYEHHBIX YUSOHUKOB.

16. I[ToctranoBnenue [paButenscTBa PO ot 11.10.2023 Nel1678 «O06 yTBEepKaeHUN
MpaBUJI IpUMEHEHUS AMeKTpoHHoTo 00ydenHus, JIOT npu peanuzanun 06pa3oBaTeIbHOTO
poLecca.

17. IlocranoBnenue ['1aBHOTO rocy1apCTBEHHOTO CaHUTApHOTO Bpadya Poccuiickoi
Oenepanun ot 28.09.2020 Ne 28 «O6 yrBepkaennu canutapubix npasui CII 2.4.3648-20
«CaHUTapHO-3MUAEMHOJIOTHYeCKre TPeOOBAaHUS K OpraHU3alisIM BOCIIUTAHUS U 00ydeHus,
OT/IBIXa M 03/I0pOBJIeHUs neTer u Mosoaexkm» (BMecte ¢ «CII 2.4.3648-20. CanuTtapHbie
MpaBUiIa...»).

18. IlocranoBnenue ['MaBHOTO rocy1apCTBEHHOTO CAHUTApHOTO Bpaya Poccuiickoi
Oenepannu ot 28 staBaps 2021 r. Ne 2 «O06 yTBepkIeHUU caHUTapHBIX npaBui U HopM CanlluH
1.2.3685-21 «I'urueHnueckre HOpMaTUBHBI U TPeOOBaHUS K 00ECIIEUCHUIO0 0€30ITaCHOCTH U (HJIN)
0e3BpeIHOCTH ISl ueloBeKa (DaKTOpPOB cpelibl OOUTaHUSY.

19. IIucemo Munnpocenienust Poccuu ot 12.02.2024 Ne(03-160 «Pa3bsicHenust no
BOIPOCAM OpraHu3auu 00ydeHus o0 OCHOBHBIM 00111€00pa30BaTeIbHBIM U JOTIOTHUTEIbHBIM
o0I1Iepa3BUBAIOIIUM pOTrpaMMaM JUTsl IeTel, Hy>KTAIOIIUXCS B JUIUTEIHHOM JICUEHUH B
MEJMIUHCKUX OPraHU3aLUIX).

20. UndopmarmonHoe mucbMo JlenapraMeHTa rocyAapCTBEHHOM MOTUTUKH U
yrpaBiieHUs B cpepe obuiero oOpasoBanuss Munucrepcrsa npocsenieHus PO ot 22.05.2023 Ne
03-870 «OTBeTH HA TUMIMYHBIE BOTIPOCHI, BO3HUKAIOIINE HA PETHOHAILHOM, MYHUIIUIIATbHOM
YPOBHSIX U YPOBHE 00pa3oBaTensHOM opranuzaiuu, o BBeaeHun GOOIDy.

21. MeToanueckrue peKOMEH AU 0 00eCIIEYeHUI0 ONTUMH3AINH Y4eOHOM HAarpy3KU B
OO (MP 2.4.0331-23 ot 10.11.2023, pa3pabotannsie denepanbHoii Ci1y>k00i 10 HA30pPY B



cdepe 3amuThI paB notpeduteneld u 6marononyqdus yenoseka, DbYH «DenepanbHbrit
Hay4HbIH neHTp ruruensl uM. O.d@. Dpucmana» PociorpedHamzopa u ap.).

22. Metoauueckrue peKOMEH1alluu 10 00eCIEYEHNI0 CAaHUTAPHO-3IHIEMUOJIOTHYECKIX
TpeOOBaHUH MPH peanu3aniy 00pa30BaTEIbHBIX IPOrPaMM C IPUMEHEHHUEM JIEKTPOHHOTO
o0Oy4eHHs U IUCTAHIIMOHHBIX 00pa3zoBaTenbHBIX TexHomoruii (MP 2.4.0330-23 yrB. 29.08.2023
pykoBouTesieM DenepalibHOM CITyObI TI0 Haa30py B chepe 3anuThl IpaB MoTpeOuTenei u
Omaromnoiyuus yenoBeka, [ maBHbIM caHuTapHBIM BpadoM PD A 1O. [Tomosoit).

23. Ilpuka3z Munnpocgemienus: Poccuu ot 27.12.2023 Ne 1028 «O BHeceHUU U3MEHEHUH
B HEKOTOpBIE MpHKa3bl MuHoOpHayku 1 Munnpocsenienus, kacatouuecss @PI'OC ocHOBHOTO
00111er0 00pa30BaHUs U CPETHETO OOIIET0 0Opa30BaAHUSY.

24. Tlpuka3z Munmnpocsenienus: Poccuu ot 19.03.2024 Ne 171 «O BHeceHUM U3MEHEHUH B
HEKOTOphbIe MpuKa3bl MunucrepcTBa npocsemienus PO, kacaromuecs @OII nHavanbHOTO 00111€TO
00pa3zoBaHus, OCHOBHOTO 00111eT0 00pa30BaHuUs U CPEIHEr0 00IIeT0 00Opa30BaHUS.

25. Ilpuka3z Munmnpocgenienus: Poccuu ot 01.02.2024 Ne 62 «O BHECEHUH U3MEHEHUI B
HEKOTOpbIe MpHuKa3bl MuHnpocseuieHus Poccun, kacaromuecs deaepanbHbIX 00pa30BaTeNIbHBIX
MpOorpaMM OCHOBHOTO OOIIIET0 00pa30BaHMs U CPEIHETO 00IIET0 00pa30BaAHUY.

26. HopmaTuBHO-TIpaBOBBI€ aKkThl Opranu3anuu k 2024-2025 yye6bHoMy rouy.

C nenpro MoBTOpEHUs: U 0000IIEHHS Kypca TEOMETPUH, TTOJATOTOBKU yUaITUXCS K
€AMHOMY IOCYAapCTBEHHOMY JK3aMeHY B 11 Kitacce BblzieseH enle 1 yac Ha u3ydeHue nmpeaMera
«I"eomeTpus».

HEJA U3YYEHUS YYEBHOI'O KYPCA

BaxxHocTh yueOHOTO Kypca TeOMETpHM Ha YpPOBHE cpefaHero oOmiero oOpazoBaHHs
00yCIIOBIIEHa TPAKTUYECKOW 3HAYMMOCTBIO METANPEIMETHBIX M TPEIMETHBIX pPe3yJIbTaToOB
00y4eHHsI TEOMETPUH B HAIPABJICHUHW JMYHOCTHOTO PAa3BHTHUs OOydarommxcs, GopMupoBaHUs
(GYHKIIMOHATPHOH MaTeMaTHYECKOW TPAMOTHOCTH, W3YYCHHS IPYTUX YUEOHBIX JIMCIUIUIVH.
PazButne y oOydaromiuxcsi NMPaBWIBHBIX TIPEACTABICHUH O CYIIHOCTH W TPOUCXOXKICHHUU
TCOMETPUYECKUX aOCTpaKIUil, COOTHONIEHHH PEAbHOTO M HMJCATLHOTO, XapaKTepe OTPaKCHHS
MaTeMaTUYECKON HAYKOH SIBJICHUH W MPOILECCOB PEallbHOTO MHUpPA, MECTE T€OMETPUH B CHCTEME
HAyK M pOJIA MAaTEeMaTUYECKOTO MOJICIIMPOBAHMSI B HAyYHOM I[IO3HAHUM W B TIPAKTHKE
CrocoOCTBYeT (OPMHPOBAHUIO HAYYHOT'O MHPOBO33PEHMS Y4YallIMXCsS, a TaKXKe KadyecTB
MBIIUICHUS, HEOOXOUMBIX JUIS aJalTallid B COBPEMEHHOM OOIIECTBE.

I'eometpust siByisieTcss OMHMUM H3 0a30BBIX ITPEIMETOB Ha YPOBHE CPEIHEr0 OOIIEro
o0Opa3oBaHus, TaK KaK 0OECIIEYMBACT BO3MOXKHOCTh M3YUCHHs KaK JUCIHUILUIANH €CTECTBEHHO-
HAyYHOU HAINpPaBJICHHOCTH, TaK ¥ T'YMaHUTAPHOM.

Jloruueckoe MbIIUICHHE, (OPMUPYEMOE MpPH HM3YYCHUH OOYYAIOIIMMHUCS TMOHSTHHHBIX
OCHOB TE€OMETPHUM M TOCTPOCHHM IIETIOYKH JIOTUYECKUX YTBEPXKICHHH B XOJAE pEIICHUS
FeOMETPUUECKUX 3aJa4y, YMEHHE BBIABHTaTh U OMPOBEPraTh THUIMOTE3bl HEMNOCPEACTBEHHO
WCIOJIL3YIOTCSl TPU PEIIeHUH 3aJad €CTeCTBEHHO-HAyYHOTO IIMKJIa, B YaCTHOCTH U3 Kypca
¢bu3uKu.

YMeHue OpueHTUPOBAThCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 007IacCTIX
JeSITeNLHOCTH YenoBeka. OpueHTaIis YeloBeKa BO BPEMEHU M MPOCTPAHCTBE — HEOOXOIMMOe
YCIIOBHUE €r0 COLUATBHOTO OBITHS, (hOpMa OTPAKEHUS OKPYKAIOIIETO MUPA, YCIOBUE YCIIEITHOTO
MO3HAHUS u aAKTUBHOTO npeoOpa3oBaHus NeCTBUTENHHOCTH. OnepupoBanue



MIPOCTPAHCTBEHHBIMH 00pa3aMu 0OBEIMHSICT Pa3HbIE BUJIBI YICOHON U TPYJOBOM JEATEIHHOCTH,
SBJIIETCS OJHUM U3 MPO(ecCHOHAIILHO BaXKHBIX KAaueCTB, IMOATOMY aKTyallbHa 3ajada
(dhopmupoBaHHs y 00yUJaIONINXCS TPOCTPAHCTBEHHOTO MBIIIIJICHHUS KaK Pa3HOBUIHOCTH 00pa3HOTO
MBIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TIOJITOTOBKE K MPAKTUYECKOW JEATEIHLHOCTH TI0
MHOTHM HaIPaBIICHUSIM.

ens ocBoeHus nporpamMmbl yueOHOTO Kypca «I'eomeTpus» Ha 6a30BOM YpOBHE 0OydeHHMs
— o0meoOpazoBarenbHOe W OOMICKYIBTYPHOE DPAa3BUTHE OOYJarOMIMXCS depe3 obOecredeHue
BO3MOHOCTH TPUOOPETCHHSI U UCTIOJIH30BAHUS CHCTEMATHYCCKHX T'€OMETPHUYSCKUX 3HAHHWHA U
JNCUCTBHM, crielM(UIHBIX TEOMETPUN, BO3ZMOYKHOCTH YCIIEITHOTO IPOJIOJDKEHISI 00pa30BaHMSI 110
CIEIMAILHOCTSIM, HE CBSI3aHHBIM C MPUKJIAIHBIM HCIIOJIE30BAHUEM T€OMETPHH.

[Iporpamma no reomMmeTpun Ha 6a30BOM YpOBHE ITpeIHA3HAaYEeHA JJIs1 00Y4aroIMXCsl CpeiHer
IITKOJIBI, HE WCHBITHIBABIINX 3HAYUTEIBHBIX 3aTPyJHCHHH HAa YpPOBHE OCHOBHOTO OOIIEro
obOpazoBanusi. Takum o0Opazom, oOyuaromuecs Ha 0a30BOM ypPOBHE JIO/DKHBI OCBOUTH OOIIHE
MaTeMaTHYeCKHe YMEHHUS, CBSI3aHHBIE CO CICIM(DHUKON reOMETPUN U HEOOXOJUMBIC JTSl )KU3HH B
cOoBpeMeHHOM oOmiecTBe. KpoMe 3TOro, OHM MMEIOT BO3MOXHOCTh M3Y4YHTh I'€OMETpUI0 OoJiee
rIyOOKO, €CIM B JAIbHEHIIEM BO3HUKHET HEOOXOJAMMOCTh B TE€OMETPHUYECKHX 3HAHUAX B
npodeccnoHabHOM 1S TENbHOCTH.

JlocTmKeHHE T OCBOCHHUS IIPOTPaMMBbI 00€CTIeUNBACTCS PEIICHHEM COOTBETCTBYIOIINX
3amau. [IpuoputeTHRIMU 3aauaMu OCBOCHHSI Kypca «I eomeTpumn» Ha 6a30BoM ypoBHE B 10—11
KJ1accax SIBJISIFOTCS:

e (opmupoBaHUEe TpEACTABICHUS O TEOMETPHH KaK YacTH MHPOBOH KYIbTYpPHl H

OCO3HaHHE €€ B3aUMOCBS3U C OKPYKAIOLIUM MUPOM;

e (opmupoBaHue TMpeACTAaBIECHUS O MHOTOIPAHHMKAX M TelaxX BpalleHUS Kak o
BOKHEHIINX MAaTeMaTUYeCKUX MOJIENSIX, MO3BOJISIONINX OMUCHIBATH U U3Y4aTh pa3HbIe
SIBJICHUSI OKPY’KAIOIIEr0 MUPA;

e (opmupoBaHuEe yMEHHS pPAClO3HABATh HA UYEPTEKax, MOJEISIX U B pPEaIbHOM MUPE
MHOTOTPAaHHUKH U TeJia BpPallleHUS;

® OBJAJCHHE METOJAAMM peUIeHHs 3a7ad Ha I[OCTPOSHUS Ha H300paMeHUSIX
MIPOCTPAHCTBEHHBIX (pUTyp;

e (opmupoBaHuE yMEHHUS ONEPUPOBATH OCHOBHBIMU MOHSTUSAMH O MHOTOTPAaHHUKAX U
TeJax BPAILlEHUs! U UX OCHOBHBIMH CBONCTBaMU;

® OBJIQJICHUE AITOPUTMAMH PEIIEHUS OCHOBHBIX THUIIOB 3ajay; (OPMUPOBAHHE YMEHUS
MPOBOJUTh  HECIOXKHBIE  JOKA3aTeNbHBIE PAcCCYXJCHHS B  XOJ€  pEeIlIeHUs
CTepEeOMETPUUYECKUX 33]1a4 U 33/1a4 C MPAKTUYECKUM COACPKAHHEM;

® pa3BUTHE UHTEIUIEKTYaIbHBIX U  TBOPYECKHX CIIOCOOHOCTEH  oOyuarommxcs,
M03HABATEIHbHON aKTUBHOCTHU, UCCIIEIOBATENLCKUX YMEHHM, KPUTUYHOCTH MBIIILICHUS;

e (opmupoBanue (PyHKIIMOHATBLHON TPAMOTHOCTH, PEIEBAHTHOW TE€OMETPHH: yMEHHUE
pacrno3HaBaTh MPOSBICHUS T€OMETPHUUECKUX MOHSATHH, 00bEKTOB U 3aKOHOMEPHOCTEH B
pEeabHBIX JKU3HEHHBIX CUTYallUAX U TPH U3YyYEHUU JPYTUX Y4EOHBIX TMPEAMETOB,
MPOSIBIIEHUSI 3aBUCHUMOCTEH U 3aKOHOMEpPHOCTEH, (QOpMYyIHpOBaTh HX Ha S3bIKE
FEOMETPHUH W  CO3/IaBaTh TEOMETPUYECKHE MOJEIH, NPUMEHSITh OCBOCHHBIH
FeOMETPUYECKUN ammapar Juis pelieHdsT MNPaKTUKO-OPHEHTUPOBAHHBIX — 3ajad,
HWHTEPIPETUPOBATH U OIEHUBATH MOTYYCHHBIE PE3yJIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MMPOTPAMMBEI SIBIISIETCSL BKIIIOUEHHE B KYPC CTEPEOMETPUH B
HayaJie ero M3y4yeHus 3ajay, pelraeMbIX Ha yPOBHE UHTYUTUBHOTO MMO3HAHUS, U ONPEACIEHHBIM
oOpa3oM opraHuzoBaHHas padOTa HaJ HUMH, YTO CHOCOOCTBYIOT DPa3BUTHUIO JIOTHYECKOTO U



IIPOCTPAHCTBEHHOTO  MBILUIEHUS, CTUMYJIHMPYET [POTEKaHHWE MHTYUTUBHBIX IIPOLIECCOB,
MOTHBUPYET K JaJbHEUIIEMY N3YUEHUIO NIPEAMETA.

[Ipennmourenne oOTHAETCA HATISAHO-KOHCTPYKTHUBHOMY METOJYy OOy4YeHHs, TO €cTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IIPEIMETHO-NPAKTUYECKOU
NesITeIbHOCTH. Pa3BuTHe MpOCTpaHCTBEHHBIX MTPEACTABICHUH Y yUaluxcs B Kypce CTEpEOMETPUU
MIPOBOJMTCS 3a CYET pEIlEeHUs 3ajJady Ha CO3JlaHUE MPOCTPAHCTBEHHBIX 00pa3oB U 3aJay Ha
ONEpUpPOBAaHUE MPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue oOpaza MPOBOAUTCA C OMOPOU Ha
HarJIiJHOCTb, a OIIEPUPOBAHNE 00Pa30M — B YCIOBUAX OTBJIEUEHUS OT HAIJISIAHOCTH, MBICJIEHHOTO
M3MEHEHHUS €ro UCXOJAHOI0 COJIepKaHusl.

OcHoBHbIE cojepkaTenbHble JuUHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpaHHuKN», «lIpsiMble U IIIIOCKOCTH B MPOCTpAaHCTBEY, «Tena Bpamenus», «BeKTopsl 1
KOOpPJMHATHI B IPOCTpaHCTBE». POpMHUpPOBaHHE JJOTHYECKUX YMEHUN pacipeiensieTcsi He TOJIbKO
M0 COJIEP)KATENbHBIM JIMHUSIM, HO M 10 TOoJaM OOy4YeHHUss Ha YPOBHE CpPEIHEro oOIIero
o0OpazoBaHwUsl.

Copnepxanue oOpa3oBaHMs, COOTBETCTBYIOIIEE IPEIMETHBIM pEe3ylbTaTaM OCBOEHUS
paboyeil mporpaMMbl, pacipeIeI€HHBIM 110 ToJaM 00y4YeHHUs, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
yTOOBl  OBJIQJICHHE TIE€OMETPUYECKMMM  TIOHATHUSMU M HABBIKAMU  OCYILECTBISIOCH
MOCJIEIOBATENIbHO U TOCTYHAaTeNbHO, C COONIIOIEHUEM NpPUHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUSI BKJIIOYAJIUCH B OOLIYIO0 CUCTEMY I€OMETPUYECKUX MPEICTaBICHHUI 00yJarommxcs,
paciupsis u yrayOssis e€, o00pasysi IpOYHbIE MHOKECTBEHHbIE CBSI3H.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVTAHE

C nenbio MoBTOpPEHHs U 0000IIeHNS Kypca T€OMEeTpUH, MOArOTOBKH YJaAIIUXCS K €TUHOMY
rocylapcTBEHHOMY 5k3aMeHy B 11 kjacce BblmeneH eme 1 yac Ha u3ydyeHHE IMpeaMera
«I"eomeTpus».

Ha u3yuenne reomerpun oTBOaUTCS 2 yaca B Henenmo B 10 kimacce u 2 yac B Henenio B 11
KJIacce, BCEro 3a JiBa rojia ooyuenus - 136 yueOHBbIX yaca.



COILEPXKXAHHUE YYEBHOI'O KYPCA
10 KUIIACC

IIpsimble U MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATHSI cTepeoMeTpuu. Touka, mpsiMasi, TII0CKOCTb, MPOCTpaHcTBO. [loHsTHE
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUH M CIICIICTBHS U3 HUX.

B3aumHoe pacnosioskeHue mpsiMbIX B MPOCTPAHCTBE: MEPECEKAIOLIUECs, napaiebHble U
CKpeluBampomuecs npaMble. [lapamienbHOCTh NpPSIMBIX U IUIOCKOCTEM B IPOCTPAHCTBE:
napajuleJibHble NpsSMbIE B IPOCTPAHCTBE; MAPAIEIBHOCTh TPEX MNPSIMBIX; MapaieIbHOCTh
NpSIMOM M TJIOCKOCTH. YTJIBI C COHANPAaBJICHHBIMU CTOPOHAMH; YroJl MEXIy NpSIMBIMU B
npoctpanctee.  [lapayienbHOCTh  IJIOCKOCTEW: — MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHbIX IiockocTel. [Ipocreiinne npocTpaHCTBEHHbBIE PUTYpBI HA MIIOCKOCTHU: TETPAdIp,
KyO, mapaJijiesienumnes; NoCTpOeHNUE CEYeHUH.

[lepneHaUKYISIpHOCTE  TPSMOM  HM  TIJIOCKOCTH:  TEPIEHAUKYISPHBIE TPSMBIE B
MPOCTPAHCTBE, TMpPSIMbIE TMapajuleibHbIe M TEPHNEHIUKYISIPHBIE K IJIOCKOCTH, TPU3HAK
MEePIEHIUKYIISIPHOCTH MPSMOH U TNIOCKOCTH, TEOPEMA O MPSMOU MEPIEHANKYISIPHOHN TIIIOCKOCTH.
VYTriael B IPOCTPAHCTBE: YIOJI MEXY NPSIMOU U TJIOCKOCTHIO; IBYrPaHHBINA YroJl, TUHEHHBIA YTOJI
IByrpaHHOro yria. llepneHAuKymnsip M HaKJIOHHBIE: PACCTOSHUE OT TOYKHU JIO IUIOCKOCTH,
pacCTosTHUE OT MPSAMOU JI0 TIOCKOCTH, MPOEKIHs GUTYPHI HA IIOCKOCTh. [leprneHauKysipHOCTD
IUIOCKOCTEH: MpHU3HAK MEPNeHIUKYIIPHOCTH JByX Iulockocteil. Teopema o  Tpéx
MePIEHINKYIISIpax.

MHOrorpaHHMKH

[loHdATHE MHOrOrpaHHHWKAa, OCHOBHBIE JJIEMEHTbl MHOIOTPAaHHUKA, BBIMYKJIbIE U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; pa3BEPTKa MHOTOrpaHHMKA. [Ipu3ma: N-yrojpHas npusma; rpaHu
Y OCHOBaHMSI IPU3MBL; TIpsIMasi U HaKJIOHHAs! IPU3MbL; OOKOBAs U MOJIHAS IOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsiMOYroibHBIN NapajuieJenunes u ero cBoicrsa. [lupamuaa: N-yroyipbHas
nupaMuia, TpaHd W OCHOBAaHWE NUPAMU[bI;, OOKOBas W TMOJHAS MOBEPXHOCTh MHUPAMUIbBL;
MpaBUJIbHAsT W YCEUEHHas NupamMuja. OJNEMEHThl MNpu3Mbl W nupamuiabl. [IpaBuiibHbIE
MHOTOTPaHHUKU: MOHITHE MPaBUIBHOTO MHOTOIPAHHMKA; MpPaBWIbHAs MPU3Ma U IpaBUJIbHAs
MMpaMuia; MpaBUiibHas TPEYrojbHas MUpamMuia u MpaBWIbHbIN TeTpasap; KyO. [Ipeacrasnenue o
MIPaBUJIbHBIX MHOTOIPAaHHUKAX: OKTa’p, AOACKa’Ap U ukocasap. CeueHus: Npu3Mbl U MUPaMUBbL.

CummeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSAMOM, IJIOCKOCTH.
DNIeMEHThl CHMMETPUM B IUpaMuAax, napajienenuneaax, IpaBuibHbIX MHOTOTPaHHUKAX.

Brruncnenue »neMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yrisl. [lnomans GoxoBoi
MOBEPXHOCTHU U MOJTHON MOBEPXHOCTHU MPSMOM IPU3MBI, TUIOIIA/Ib OCHOBAHUI, TeOpeMa 0 OOKOBOI
MOBEPXHOCTU MpsAMOI mpu3Mbl. [Lnomans G0KOBOW MOBEPXHOCTH M MOBEPXHOCTU MPABUIHHON
MMpaMHJIbI, TEOpEMa O IIouaau yced€HHou nupamusl. [lonarue 06 06bpéMe. O0BEM MUpaMu/ibl,
MIPU3MBI.

[TogoGuble Tena B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAIIMU TOBEPXHOCTEH,
o0bEMamMu MOJOOHBIX TETI.

11 KJIACC

Tesna Bpamenus

Hunuaapudeckas MTOBEPXHOCTh, O0Opa3ylolive UUIMHAPUYECKONH TMOBEPXHOCTH, OCh
HWIMHAPUYECKON MOBepXHOCTH. LlunuHap: ocHoBaHMS U OOKOBasi MOBEPXHOCTh, 0Opasyromias u
OCb; IJIOMIah OOKOBO U TOJTHOW MOBEPXHOCTH.

Konunyeckass OBEpXHOCTh, OOpa3yrolIe KOHUYECKOW IMOBEPXHOCTH, OChb M BEpIIHMHA
KOHWYeCKoi moBepxHOCTU. KOHyc: OCHOBaHHME W BepIIMHA, OOpa3yrolias W OCh; IIOMIANb



OOKOBOW W TOJHON TMOBEPXHOCTH. YCEUEHHBIH KOHYyC: 00pa3ylolle M BBICOTA; OCHOBAHUSA U
OOKOBasi OBEPXHOCTb.

Cdepa u map: umeHTp, paamyc, IUaMeETp; IUIOIIAAb IMOBEPXHOCTH cdephl. B3ammuoe
pacronoxxenue chepbl U IIIOCKOCTH; KacaTeslbHas TNIOCKOCTh K cepe; riommaas chepsl.

N300paskenue Ten BpaleHust Ha MII0CKOCTH. Pa3BépTka UIMHApa U KOHYCA.

KomOuHammu Ten BpamieHWs W MHOTOTPAHHUKOB. MHOTOTpPaHHUK, ONHCAHHBIH OKOJO
cdepsr; cdepa, BOUCaHHAS B MHOTOTPAHHUK, WM TEJIO BPAIICHUSL.

[Tonsitne 06 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00BEME
PSIMOYTOJIBHOTO Mapajuiesienunena u cineacteus u3 He€. O0bpéM nuimHapa, Konyca. O0bEM mapa
Y TJI0IA6 Chephl.

[lono6Hble Tena B mpocTtpaHcTBe. COOTHOLIEHMS MEXAY IUIOIIAIIMU TOBEPXHOCTEM,
00béMamMu MOJOOHBIX TEI.

Ceuenus mwMHapa (MapauiebHO U TEPHCHAUKYISIPHO OCH), CEYEHHUs KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOSIEe Yepe3 BEPILINHY), CEUeHHUs 1Iapa.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE

Bektop Ha miockocTy U B pocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uyMcio. PasnokeHue BekTOopa Mo TPEM HEKOMIUIaHApHBIM BekTopaM. llpaBuio
napajuienenunesna. Pemenue 3aaa4, CBA3aHHBIX ¢ IPUMEHEHHEM MPABUII IEHCTBUI C BEKTOPAMHU.
[IpssmoyronpHas cucrema kKoopauHar B mpoctpaHcTBe. Koopaunatel Bekropa. IIpocreimue
3aJauyd B KOOpAMHATax. Yroil Mexay BekTopamu. CKalspHOE NpPOU3BEIECHUE BEKTOPOB.
Boruncnenue yrioB MeXIy OpSIMBIMU U IIOCKOCTSMU. KOOpAMHATHO-BEKTOPHBIN METOJ HpH
pEeLIEHUN TEOMETPUYECKUX 3aay.



INJIAHUPYEMBIE PE3YJIbTATDBI
JIMUHOCTHBIE PE3YJIbTATHBI

JIM9HOCTHBIE PE3YNbTAaThl OCBOCHUS MPOrpaMMbl ydeOHOro mpemmera «Maremarukay
XapaKTEepU3YIOTCS:

I'paxxnanckoe BociMTaAHME:

c(OPMHUPOBAHHOCTBIO TPAKIAHCKOW TO3WIMHA OOYYarOImIerocss KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHAa POCCHUHCKOTrO OOIIECTBa, MPEACTAaBICHUEM O MAaTEMaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBICHHUH, NPOIEAYyp TPaXIAHCKOTO o0O0IIecTBa
(BBIOOpBI, OTIPOCHI W TIP.), YMEHHEM B3aUMOJICHCTBOBATh C CONHMAILHBIMA WHCTHTYTAMH B
COOTBETCTBHUU C UX (PYHKIMSAMU U HA3HAYCHHUEM.

IIaTpuoTnyeckoe BOCIUTAHUE:

c(OpMHUPOBAHHOCTHIO POCCUNCKOMN IPa’KJaHCKON MIEHTUYHOCTH, YBAXKEHUS K IPOLIIOMY U
HACTOSIIEMY POCCUHUCKON MaTeMaTHKU, [IEHHOCTHBIM OTHOIIIEHHUEM K JOCTIKEHHUSIM POCCUHUCKHUX
MaTE€MAaTUKOB M POCCUMCKON MAaTeMaTUYECKON IIKOJIbI, K UCIOJIb30BAaHUIO ATUX TOCTHKECHUH B
IPYTUX HayKaX, TEXHOJOTHIX, chepax SKOHOMHUKHU.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAaHWEM JYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapoaa; CchHOPMUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO TOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JTOCTI)KCHHM HAyKW U JEATEIHbHOCTHIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIaJla B TOCTPOEHUE
YCTOWMYHMBOTO OYIYIIETO.

JcTeTnyecKoe BOCIIUTAHME:

ACTETUYECKUM  OTHOLIEHWEM K  MHpPY, BKIIOYas JCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aja4, PEIICHUH, paCCYXICHUH; BOCHPHUUMYHBOCTHIO K
MaTeMAaTHYECKUM acCIeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

dusuyeckoe BOCIIUTAHHE:

cOpPMUPOBAHHOCTHIO YMEHHS TMPUMEHATh MaTeMaTHYeCKHe 3HaHUS B HMHTEpecax
310pOBOro M Oe3omacHoro oOpasza U3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/J0POBbIO
(3mopoBoe muTaHue, cOATAHCHUPOBAHHBIA PEKUM 3aHSATUN M OTAbIXa, peryispHas (usnueckas
aKTUBHOCTb); (PU3MYECKOTO COBEpIICHCTBOBAHUS, MPU 3aHATUSX CIOPTUBHO-03A0POBUTEIHHON
JESATENbHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LEHHOCTU TPYAOIIOOUS; MHTEPECOM K Pa3IMYHBIM
chepam mpodeccnoHaNbHONM JESITENbHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON U €€ MPUIIOKEHUSIMHU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BbIOODP Oyayiel mpodeccun U pearn3oBbIBaTh COOCTBEHHBIE
KU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaThdeckoMy oOpa3oBaHUIO U
camMo000pa30BaHUIO Ha TPOTSHKEHUU BCEH )KM3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHUIO B PELICHUH
MPAaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HaIlPaBJIECHHOCTH.

JK0JI0rH4YecKoe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYNbTYphl, TOHUMAHHEM BIHUSHUSA COLHUAIBHO-
SKOHOMHUYECKHX IPOLIECCOB HA COCTOSIHUE NPHUPOAHOW U COIMAIBHOW Cpefbl, OCO3HAHUEM
rII00ambHOTO  XapakTepa  JKOJOTHYECKUX  MpoOieM; OpUeHTaluei Ha  MpUMEHEHHe
MaTeMaTHYeCKUX 3HAHUU JIJIS pelIeHus 3aja4 B 00JacTH OKpYXKAIOIIeH cpelpl, MIaHUpOBaHUS
MOCTYINKOB U OLIEHKH UX BO3MOXKHBIX MOCIIEICTBUMN ISl OKPYKAIOIIEH CpeJibl.

IleHHOCTH HAYYHOIO O3HAHUA:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOLIECTBEHHON MPAKTHKH, MOHUMAHHEM MaTeMaTHYeCKON HayKu Kak chepbl



YEJIOBEYECKOM NEATEIIbHOCTH, TANOB €€ Pa3BUTHA M 3HAYUMOCTH JJI Pa3BUTHUS LIMBWIN3ALUU;
OBJIAJICHUEM S3BIKOM MAaTEMAaTUKHU U MATEMATUYECKOM KyJIbTYPOU KaK CPEACTBOM ITO3HAHMS MUPA;
TOTOBHOCTBIO OCYILECTBIIATH IIPOEKTHYIO U UCCIIENOBATENbCKYIO ACATEIBHOCTh HHINBUAYAIBHO
U B IpYIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOCHUS MPOrpaMMbl yaeOHOTO TipeaMmeTa «MaremaTrukay
XapaKTepU3YIOTCS  OBJIQJICHUEM  YHHBEPCAIBHBIMH  HO3HAGAMETbHBIMU  OCliCEUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMU,  YHUBEPCATbHOIMU — Pe2YIAMUGHbLMU
OeticmeusIMu.

1) Vhusepcanvnvie noznasamensusle oeticmeus, obecnewusaiom Gopmuposanue 6a3068bix
KOZHUMUBHBIX NPOYECCo8 00YyUarowmuxcs (0ceoeHue Memooos NO3HAHUS OKPYHCAIOWe20 MUpd,
npuUMeHeHue 102UeCKUX, UCCIe008ameNbCKUX Onepayull, yMeHut pabomams ¢ uHgopmayue).

Ba3oBble 1ornyeckue neicTBus:

® BBIABIIATH M XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKH MaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOIICHUH MEKIY MOHITHIMH, (HOPMYIHPOBATH OMPEICIICHUS TOHSITHIA;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCHU(PUKAIIUN, OCHOBAHHUS JIJIs1 000O0IICHUS
Y CPaBHCHMSI, KPUTEPUH TIPOBOJIUMOTO aHAIN3a;

® BOCIPHHUMATH, (POPMYIUPOBATH W MPEOOPA3OBHIBATh CYKJICHUS: YTBEPAUTEIbHBIC U
OTpHIATENIbHBIC, SAMHIYHBIC, YaCTHBIC U OOIIHE; YCIIOBHBIC,

® BBISBIIATH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M POTHBOPEUHNs B (DaKkTax,
JAHHBIX, HAONIOJCHUAX W YTBEPXKICHHSIX; NpeUlarath KPUTEPUH JUIS BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JenaTh BHIBOJBI C HMCIIOJIb30BAaHHEM 3aKOHOB JIOTHKH, ICTYKTUBHBIX W MHIYKTHBHBIX
YMO3aKJIIOUYEHUH, YMO3aKITIOUYEHUI TI0 aHAJIOTHH;

® TIPOBOJUTH CAMOCTOSITEIFHO JJOKA3aTeIhCTBA MAaTEMAaTHICCKUX YTBEPKIACHHUH (TIPsMbIE
U OT TPOTHBHOTO), BBICTPAaWBaTh AaAPTYMEHTAIMIO, TPHUBOAWUTH TPUMEPHl U
KOHTPIIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHHS M BBIBO/IBI;

e BHIOMpATh CIOCOO pelIeHus y4eOHOW 3ajauM (CpaBHUBATh HECKOJIBKO BapHUaHTOB
peleHusi, BEIOUpaTh HauOoJee MOIXOAANIINN ¢ yIETOM CaMOCTOSITEIILHO BBIJCICHHBIX
KpUTEPHUEB).

Ba3oBble uccienoBarebCcKHe NeliCTBHA:

® UCMOJB30BaTh  BOMPOCHI  KAaK  HWCCIEAOBATCIbCKUH  WHCTPYMEHT  IIO3HAHUS;
(dbopMynHpoOBaTh BOIPOCHI, (PUKCUPYIOIIME MPOTUBOPEYUNE, MPOOIIEMY, yCTaHABINBATh
HUCKOMOE U JIaHHOE, (OpPMHPOBATh THUIOTE3y, APTYMEHTHUPOBATh CBOK TMO3HIIHUIO,
MHEHHC;

® TPOBOJUTH CAMOCTOSITEIIFHO CIUIAHUPOBAHHBIA OKCIEPUMEHT, HCCIICAOBAaHUE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHU4ecKoro oOBbeKTa, SBIEHHS, TMpollecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEX Iy 0ObEKTaMHU, SIBICHUSIMH, TPOIIECCaAMHU;

® caMOCTOATeNbHO (opMynupoBaTh O0O0OOIIEHHMS W BBIBOJABI IO  pe3ylbTaTaMm
MPOBEIEHHOTO HAOTIOJCHUSI, UCCIIEIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
PE3yNbTaTOB, BBIBOJOB U 0000IIEHU;

® [POTHO3UPOBATH BO3MOYKHOE PA3BUTHE MPOIIECCA, a TAKXKE BBIABUTATDH MPEANOIOKECHUS
0 €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Padora ¢ undopmanueii:



BBISBJIATH JeUUIUTHl HHPOPMALIMH, TAaHHBIX, HEOOXOJUMBIX U1 OTBETa HA BOMPOC U
IUISL PELICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMI0 M3 HCTOYHMKOB pA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMaTH3UpPOBAaTh U HMHTEPIPETUPOBATh MH(POPMAIMIO PA3IUYHBIX BUAOB U (hopm
MIPECTABIICHHUS,

CTPYKTYpUpOBaTh HMH(POPMALUIO, TPEACTaBIATH €€ B  pa3UyHbIX (opmax,
WJLTIOCTPUPOBATH IPahUIecKu;

OIICHUBATh HAAEKHOCTH HMH(OPMAIMM IO CaMOCTOATENBbHO C(HOPMYIHPOBAHHBIM
KPUTEPHSIM.

2) YHuueepcanvuvie KOMMyHUKamueHbole Oelicmeus, 00ecnedusaom chopmuposanHocms
COYUANBLHBIX HABLIKOE 00YUAIOUWUXCSL.
Oo0menue:

BOCIIPUHUMATh U (GOPMYIUPOBATH CYXJIEHUS B COOTBETCTBUU C YCIOBUAMU U LIEIAMU
oOLIeHMs; SCHO, TOYHO, I'PAaMOTHO BbIpaKaTh CBOIO TOYKY 3pEHHS B YCTHBIX H
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 10 X0y PEUIeHUs 3a]laud, KOMMEHTHPOBATh
MTOJTY4EHHBIN pe3ynbTar;

B X0/ie 00CYX/IeHHUs 337aBaTh BOMPOCHI 10 CYHIECTBY 00CYXAaeMOM TeMbI, POOIEMBI,
pelaeMoi 3a1a4u, BbICKa3bIBATh UJIEH, HAIIEJIEHHbIE Ha TIOUCK PEIIEeHNUS; COTIOCTABIISTh
CBOM CYXKJIEHUS C CYKJIEHUSMHU JIPYTHX YYACTHUKOB JMajora, 0OHapyXuBaTh pa3inyue
U CXOJACTBO TO3MIMI; B KOPPEKTHOM ¢opme (popmynupoBaTh pa3HOIJIACHS, CBOU
BO3paXKECHMUS;

IIPENCTABIIATh PE3YJIbTAaThl PELICHUS 3a1a4u, SKCIICPUMEHTA, UCCIEA0BAHNSA, IIPOEKTA;
CaMOCTOSATENIBHO BbIOMpATh (pOpMaT BBICTYIUICHHMs € y4€TOM 3ajad NPE3eHTALUU U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHunyecTBo:

MOHUMATh U UCTIOJIB30BATh MPEHMYIIECTBA KOMaHTHOW W HHMBHUIYaIbHON pabOTHI IpH
peleHny y4eOHBIX 3a/1a4; IPUHUMATh 1eJIb COBMECTHOH JESITeIbHOCTH, TUIAHUPOBAThH
OpraHu3allii0 COBMECTHOM pPalOThI, paclpeneNsaTh BHIBI padoT, OTOBAPHBATHC,
00CyX1aTh MPOIIECC U PEe3yJIbTaT pabOThI; 0000IIaTh MHEHHS HECKOJIBKUX JTIFO/ICH;
y4acTBOBATh B TPYMIOBBIX GopMax padboThl (00CykaeHHs, 0OMEH MHEHUM, «MO3TOBBIC
IITYPMBI» M UHBIE); BBITIOIHATH CBOKO YaCTh paOOTHI M KOOPJAUHUPOBATH CBOU JCHCTBHUS
C APYrMMH YICHaMHU KOMaH/Ibl; OIICHUBATh KA4€CTBO CBOETO BKJIA/a B OOIIUI MPOIYKT
0 KpUTEPUsM, c(HOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

3) Vuusepcanvhoie pecynamuenuvle oeticmaus, 0becneuusarom Gopmuposanue CMoiCilo8bix
YCMAaHOBOK U IHCUZHEHHBIX HABLIKOB JIUYHOCHU.
Camoopranuszanmsi:

COCTaBJISATH IUIAH, AJITOPUTM PELICHUS 33aJjauH, BBIOUPATh CIIOCO0 PEIIeHUs ¢ y4ETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBATh U
KOPPEKTHPOBaTh BapUaHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMAaLIUH.

CaMOKOHTPOJIb:

BIIQZIETh HAaBBIKAMU TMO3HABATENbHOM pe(drIeKkcuu Kak OCO3HAHHS COBEPIIAEMBIX
JNEUCTBUM M MBICIUTENBHBIX MPOLECCOB, WX pe3ylbTaTOB; BJIaJeTh CHocobaMu
CaMOIIPOBEPKH, CAMOKOHTpPOJISI Mpolecca M pe3ysbTara PEelIeHUs MaTeMaTUYecKOu
3aa4H;



® [PEIBUJIETH TPYAHOCTHU, KOTOPHIE MOTYT BO3HHUKHYTH MPHU PEIICHUM 3a/ladyd, BHOCUTH
KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, NAHHBIX, HAMJICHHBIX
OIINOOK, BBISIBIICHHBIX TPYTHOCTEH;
® OICHMBAaTh COOTBETCTBHE pe3yJlbTaTa MEIH € YCIOBHUSM, OOBSCHATh NPHUYUHBI
JOCTHDKCHHSI WM HEJOCTIDKCHHS PEe3YJbTaTOB JESITEIIbHOCTH, HAXOIUTh OIIUOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.
NPEAMETHBIE PE3YJIbTATDBI
10 KUIIACC

OrniepupoBaTh MOHATHAMU: TOUKA, MPAMAsi, IJIOCKOCTb.

[IpuMeHSTh aKCHOMBI CTEPEOMETPUU U CJIECICTBHS U3 HUX MPU PEIICHUH T€OMETPUUYECKUX
3azad.

OnepupoBaTh TMOHATUAMH: TMAPAUICTBHOCT, U TMEPHEHIUKYISIPHOCTh TPSMBIX |
IIJIOCKOCTEM.

KiaccuduimupoBaTh B3aMHOE pacIioioKeHUE MPSIMBIX U TUIOCKOCTEH B MMPOCTPAHCTBE.

OnepupoBaTh TMOHATUSMH: JBYTPAHHBIA YroJi, TpaHU JBYTpaHHOTO yria, pedpo
JBYTPAHHOTO yTia; TUHEHHBIN YyToJl ABYTPAHHOTO YIJIa; TpaJyCcHas Mepa ABYTPaHHOTO yIJia.

OnepupoBaTh MOHATHUSMU: MHOTOTPAHHUK, BBIMYKJIBIM M HEBBITYKJIBIA MHOTOTPAHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, TPABUIILHBIN MHOTOTPaHHUK.

Pacmo3naBath OCHOBHBIE BHJIbI MHOTOTPAHHHKOB (MTMpaMuUa; MPU3Ma, MPSIMOYTOJIbHBII
napajuiesienume, Kyo).

KnaccudumupoBaTh MHOTOTpaHHWKH, BBIOMpas OCHOBAHUS Ui KJacCUpUKAIIIU
(BBIMMyKJIbIE M HEBBINYKIbIE MHOTOTPAaHHHKHU; TPaBUJIbHbIE MHOTOIPAHHUKH, MpsIMble H
HAKJIOHHBIE TPU3MBI, TapaJljIesIeUIEe bl ).

OnepupoBaTh NOHATUSAMU: CEKYIIas MIIOCKOCTb, CEY€HNE MHOTOTPAaHHUKOB.

OOBACHATH MPUHILIMIIBI TOCTPOSHUS CEUEHUH, HUCTIONIB3Ysl METO/1 CIE/IOB.

Crpouth cedeHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBIMIOJHATH (BBIHOCHBIE) TJIOCKUE
YepTeKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYP: BUJ CBEPXY, COOKY, CHH3Y.

Pemats 3aaun Ha HaXOXKJEHHE TEOMETPUUECKUX BETMYMH 10 00pa3iiaM Wil aJropuTMam,
MPUMEHSST U3BECTHBIC AHAIUTUYECKUE METOJIbI MPU PEHICHUHM CTaHJAPTHBIX MaTeMaTHYEeCKHX
3a/la4y Ha BBIYHMCIICHUE PACCTOSHUN MEXIy IBYMsI TOUKaMH, OT TOYKHU J0 MPAMOM, OT TOUKHU JI0
IJI0CKOCTH, MEXKIY CKPEIIUBAIOIIUMUCS TPSIMBIMU.

Pemats 3a1aun Ha HaXOXKJEHHE TEOMETPUUECKUX BETMYMH 10 00pa3liaM WK alrOpUTMam,
MIPUMEHSST U3BECTHbIE AHAIUTUYECKHUE METOJbI MPU PEIICHUU CTAaHAAPTHBIX MaTEeMaTHYEeCKHUX
3a/lad Ha BBIUMCJICHHUE YIJOB MEXIy CKPEUIMBAIOIIUMUCA MPSAMBIMU, MEXAYy NPAMOUH U
IJI0CKOCTBIO, MEX/TY MJIOCKOCTAMU, ABYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U MIJIOMIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, TUPaMUIA) C
pUMeHEeHHEeM (OPMYJT; BBIYUCIATH COOTHOLIECHHS MEX 1Y TUIOLIAASIMH TOBEPXHOCTEN, 00bEMaMu
MOJ0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSMH: CHUMMETPHUSI B MPOCTPAHCTBE, LEHTP, OCh M ILJIOCKOCTh
CUMMETPUH; EHTP, OCh U TUIOCKOCTh CUMMETPHU (PUTYPHI.

N3Bnekarh, mpeoOpa3oBeIBaTh U UHTEPIPETUPOBATh MHPOPMAIMIO O TMPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX QUrypax, MPeJACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

[IpumensaTs reomerpuueckue (akThl Ui pEUICHUS CTePEeOMETPHYECKHUX 3ajad,
MPEANOJIaralolMX HECKOJIbKO IIaroB PEIIeHUs, €CIU YCIOBHUS NMPUMEHEHMs 3aJlaHbl B SIBHOU

dopme.



[IpuMeHsITh MpOCTEHIMe MPOTPaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUSCKUX 3a/1a4.

[IpuBOIUTE TIPUMEpPHI MAaTEMAaTUYECKHX 3aKOHOMEPHOCTEH B TMPUPOAC H SKU3HH,
pacmo3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPHUHU B UCKYCCTBE.

[IpuMeHsTh TIOJTydeHHBIC 3HAHUS HA MPAKTUKE: aHAIM3WPOBATh PEAbHBIC CUTYAI[MH U
MPUMCHSITh W3YUYCHHBIC TIOHSITHS B  MPOIECCe IOWUCKA  PEHICHHWS  MaTeMaTHYeCKU
chOpMyITUPOBAHHON MPOOIEMBI, MOJCIUPOBATh PEATBHBIC CUTYaIllMd HA S3BIKE TEOMETPUH,
HCCIICIOBATh MOCTPOCHHBIC MOJICNIA C HCIIOJIB30BAHUEM TI'€OMETPHYCCKHUX TIOHATUUA U TEOpeM,
ammapara ajreOphl; penarh MPaKTUICCKHUE 3a1a49H, CBI3aHHBIC ¢ HAXO0XKJICHUEM I'€OMETPHUCCKUX
BEITUYHH.

11 KJIIACC

OnepupoBaTh NOHITHSIMH: IIIHHIPHYECKAS IOBEPXHOCTH, 00pa3yIONIue MUITHHAPHICCKON
MMOBEPXHOCTH; IWJIMHJP;, KOHUYECKAsl MOBEPXHOCTh, 00pa3yroniue KOHHYECKON MOBEPXHOCTH,
KOHYC; c(hepruecKasi IOBEpXHOCTb.

Pacnio3naBate Tena Bpamenus (MWIMHIP, KOHYC, cepa U map).

OOBICHATH CITOCOOBI TIOJTYICHHUSI TEJT BPAI[EHUS.

KnaccuduimmpoBaTs B3auMHOE pacmoyioxkeHue chepsl U MIIOCKOCTH.

OnepupoBaTh TOHATHSMH: IIAPOBON CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA CETMEHTA;
IapOBOM CJI0I, OCHOBAHHE IIAPOBOTO CJIOSA, BBICOTA IAPOBOTO CJIOS; IAPOBOU CEKTOP.

Beraucnate 00BEMBI M TUTONIANM TIOBEPXHOCTEH TeN BpaIleHUs, TEOMETPUICCKHX Tell C
MpUMEHEHHEM (POPMYIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHHMK, BIUCAHHBIA B cdepy M OMHCAHHBIM OKOJIO
cdepsl; cdepa, BUcaHHAS B MHOTOIPAHHUK UJIU TEJIO BpalllCHHUS.

BbIyncnsaTe COOTHOLIECHUS MEKIY TUIOMIAIIMU MOBEPXHOCTEN M 00bEMaMU TIOTIOOHBIX Tell.

N300paxkaTe u3ydaemble (UIYpbl OT PYKHM U C NPUMEHEHHEM IPOCTHIX YEePTEKHBIX
MHCTPYMEHTOB.

BoInosiHATh (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYpP: BUJ
CBEpXY, COOKY, CHH3Y; CTPOUTH CEUECHHUS TEJ BPAIICHUS.

W3Bnekarb, HHTEPIPETUPOBATh U MPeoOpa30BbIBaTh MHPOPMAIMIO O IPOCTPAHCTBEHHBIX
reoMeTpHUEcKUX QUrypax, MpeaCcTaBICHHYIO Ha YePTEKaxX U PUCYHKAX.

OnepupoBath MOHATHEM BEKTOP B IPOCTPAHCTBE.

BoInosHATh AeCTBUS CIOXKEHHSI BEKTOPOB, BHIYMTAHUSI BEKTOPOB M YMHOKEHHUSI BEKTOPA
Ha YHCTI0, OOBSACHATH, KAKUMU CBOMCTBAMU OHM 00JIa/1a10T.

[IpumeHsTh MpaBUIO MapauieIenuneaa.

OnepupoBaTh MOHATUSAMU: JIEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrojl MEKIY BEKTOPaMH, CKaJspHOE
MIPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMILIAHAPHBIE BEKTOPHI.

Haxonuth cymMMy BEKTOpOB U MPOU3BEACHNE BEKTOPA HA YUCIIO, YTOJ MEXK]Y BEKTOPaMH,
CKaJsIpHOE TIPOU3BEICHIE, PACKIIAIBIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3amaBaTh INIOCKOCTh YpaBHEHHEM B JIEKapPTOBOI cucTeMe KOOpMHAT.

[IpumensaTs reomerpuueckue (akThl Ui peUIEHUS CTePEeOMETPHYECKHUX —3ajad,
MIPEIOIaraloINX HEeCKOJIbKO IIaroB PEUISHUs, €ClU YCIOBUS TMPUMEHEHHUS 3aJaHbl B SBHOM
dopme.

Pemats mpocreiiime reoMmeTpuueckre 3aa4u Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
MeTo/1a.



Pemrate 3amaun Ha J0KAa3aTeIbCTBO MAaTEMaTMYECKUX OTHOLUECHUW M HAXO0XICHUE
TeOMETPUYECKUX BEJIIMYMH 1O 00pas3laM WM alropuTMaM, IPUMEHsSI U3BECTHBIE METO/bI IpU
peLIeHNN CTaHJAPTHBIX MATEMaTUYECKUX 3a1a4.

[IpuMeHATH NpOCTEMIIME IPOrPAMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHMKALIMOHHBIE
CUCTEMBI IIPH PEUICHUHU CTEPEOMETPUUECKHUX 3a/1a4.

[IpuBoauTe mHpUMEpPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE M KU3HU,
pacro3HaBaTh IPOSBJICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATH MONy4YEeHHBIE 3HAHMS HA IIPAKTUKE: aHAJIU3UPOBATH PEAIBHBIE CUTyallud M
IIPUMEHATh ~ W3Y4YEHHBIE IIOHATHS B  IIpollecC€ IIOMCKA  PEUIeHUS  MaTeMaTU4EeCKU
cOpMyYIMPOBaHHOW MPOOIEMBI, MOJCIUPOBATh pPEATbHBIE CHTYyalldd Ha S3bIKE T€OMETPHH,
HCCIEA0BaTh MOCTPOECHHBIE MOJEIN C MCIHOJIB30BAHMEM TIE€OMETPUYECKHX IOHATHU M TEOpEM,
anmapara anreOpsbl; perarh NpakTUYEeCKHE 3a1a4H, CBSI3aHHbIE C HAX0XKJAEHUEM M€OMETPUUECKUX
BEJINYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoaunuyectBo yacos
HaumeHoBaHue pa3ie/ioB U TeM
Ne i/ Konrpoasubie | IIpakTHyeckue
NPOrpaMMbl Bcero
padoThI padoThI
1 BBenenue B ctepeoMeTpuio 10
[IpsiMBbI€ M TIIOCKOCTH B
2 npoctpanctse. [lapannensHocTh 11 1
MPSIMBIX U IJIOCKOCTEN
3 HepneHnmiyns[pHOCTb TPSIMBIX 11 1
IJI0CKOCTEHN
4 VYTaB1 MEXTY TPSIMBIMHA U 10 1
IJIOCKOCTSIMU
5 MHororpaHHUKN 11 1
6 OO6BbEMBI MHOTOIPAHHUKOB 10 1
7 [ToBTOpEHUE: ceueHus, pacCTOSHUSA 5 1
Y YTIIBI
OBIIEE KOJIMYECTBO YACOB I10 68 6 0
[TPOTPAMME
1 KJIACC
KoauvecTBo yacos
HaumeHoBaHue pa3aesioB U
Ne mi/m Kontpoabneie | IlpakTHueckue
TeM MPOrpaMmMbl Bcero
padoThI padoThI
Tena BpameHus 22 1
OO6BbEMBI TEN 10 1
3 BexTopsl 1 KoOpAHHATHI B 20 1
MIPOCTPAHCTBE
4 [ToBTOpEHwMe, o6o6meHIfe, 16 1
cucTeMaTH3alys 3HaHUi
OBIIEE KOJIMYECTBO YACOB ITO 68 4 0

I[TPOTPAMME




KAJIEHJAAPHO - TEMATUYECKOE IINTAHUPOBAHUE

TF'EOMETPUS

10 KJIACC

No Jara ypoka Kou-

wn | 1O oo Tema ypoka BO

IUIaHy daxTy Hacos
| cemecmp
Tema 1. Bseoenue ¢ cmepeomempuio (10 u)

OcHOBHBIE IOHATHS CTEPEOMETPUU: TOUKA, MpsAMas,

1 IJI0CKOCTh, MpocTpaHCcTBO. [IpaBuiia n3o0paxkeHus Ha 1
PUCYHKaX: U300paKeHUs! MII0CKOCTEN, MapalIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

9 [TonsTHs: nepecekaroluecs MIOCKOCTH, 1
repeceKaromuecs npsimasi ¥ miocKocTh

3 [TonsTHs: Mepecekarouuecs MIOCKOCTH, 1
repeceKaromuecs npsimasi ¥ miocKocTh
3HaKOMCTBO C MHOTOI'paHHUKAaMH, 300pakeHne

4 MHOTOTPaHHUKOB HAa PUCYHKaX, HA MPOEKIIMOHHBIX 1
yepTeKax

5 HauanbHble cBeieHNs 0 KyOe ¥ MUpaMuje, X pa3BEPTKU 1
u Mojenu. CeueHHsi MHOTOIPaHHUKOB

5 HauanbHble cBefieHNs 0 KyOe ¥ MUpaMuje, X pa3BEPTKU 1
u Mojenu. CeueHHsi MHOTOIPaHHUKOB
[TonsiTne 06 akCHOMAaTHYECKOM IOCTPOEHUH

7 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U CIICACTBUS U3 1
HUX
[TonsiTue 06 aKCHOMAaTUYECKOM IOCTPOEHUH

8 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U CIICACTBUS U3 1
HUX
[TonsiTue 06 akCHOMAaTUYECKOM IOCTPOEHUH

9 CTEPEOMETPUU: aKCUOMBI CTEPEOMETPUH U CIICACTBUS U3 1
HUX
[TonsiTue 06 akCHOMAaTUYECKOM MOCTPOCHUU

10 CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPHUH U CIIEACTBUS U3 1
HUX

Tema 2. Ilpsmvie u nnockocmu 6 npocmpancmee. IlapannenvHocms npamelx u niockocmei (11u)
B3aumHoe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE:

11 MIEPECEKAIOIINECS, TapPAJUIEIbHBIE U CKPEIIMBAIOIINAECS 1
psIMbIe




[TapamiensHOCTB IPSAMBIX U IJIOCKOCTEW B IIPOCTPAHCTBE:!

12 napajuiesibHbIe NPSAMBIE B IPOCTPAHCTBE; APAJIEIBbHOCTD 1
TPEX MPSAMBIX

13 [TapamienbsHOCTB IPSAMBIX U IJIOCKOCTEW B IIPOCTPAHCTBE:! 1
[MapannenbHOCTb TPSIMOI U TIOCKOCTH

14 VYrusl ¢ COHAaNPaBICHHBIMA CTOPOHAMHU 1

15 VYroa Mexy IpsIMbIMU B IPOCTPAaHCTBE 1

16 YT011 MEXTy IPSIMBIMH B TIPOCTPAHCTBE 1

17 [TapannensHOCTh TIIOCKOCTEH: MapaiesibHbIE TIJIOCKOCTH 1

18 CBoiicTBa apayUIeTBHBIX MIOCKOCTEH 1

19 [Ipocreiinye npocTpaHCTBEHHbIE PUTYPBI HA MJIOCKOCTH: 1
TeTpa’ip, Ky0, mapasuiesenurne

20 [TocTpoenue ceueHwmit 1
Kontponsnas padora Ne 1 o teme "Ilpamvie u

21 njaockocmu 6 npocmpancmee. Ilapannensnocmeo 1
npamulx u naockocme'"

Tema 3. [lepnenouxynsprocms npamvix u niockocmeti (11 u)

29 [lepneHMKYISIPHOCTD NMPSAMOU U TNIOCKOCTH: 1
MEPIICHANKYIISIPHBIE TIPSIMBIE B TIPOCTPAHCTBE

93 [Ipsimble mapasienbHble U NEPIEeHIUKYISIPHBIE K 1
MJIOCKOCTH

24 [Ipsimble mapasienbHble U NEPIEeHIUKYISIPHBIE K 1
MJIOCKOCTH

25 [Ipu3Hak nmepneHUKYIIPHOCTH MIPSMOM U TNIOCKOCTH 1

26 [Ipu3Hak nepneHIuKyIIpHOCTH MPSIMON U TUIOCKOCTH 1

27 Teopema o0 IpsIMO MEPIICHINKYIISIPHON TJIOCKOCTH 1

28 Teopema o0 IpsIMO MEPIICHIUKYIISIPHON TJIOCKOCTH 1

29 Teopema o0 IpsIMO IEPIICHAUKYIISIPHOM TUIOCKOCTH 1

30 [lepnieHIuKyNAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 1
IJIOCKOCTH, PACCTOSIHUE OT MPSIMOU JI0 TUIOCKOCTH

31 KonTtponsHas padora Ne 2 o temam 1
"IlepnenOuKynapuocme npamvlx u naiockocmei'’

39 [lepnieHIuKyNsAp M HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 0 1
IUIOCKOCTH, PACCTOSIHUE OT MPAMOM JI0 TNIOCKOCTH

Temamuueckan 3
Tema 4. Yenvr mescoy npamvimu u niockocmamu (11 u)

33 VYTaBl B IPOCTPAHCTBE: YTOJI MEXy IPSIMOM 1 1
IJIOCKOCTBIO

34 JIByrpaHHbIi yroJ, JUHEHHBINA yroJl ABYTPAaHHOTO yIia 1




35 JIByrpaHHBIN yroJ1, JUHEHHBIN YIOJl ABYTPaHHOTO YyIJia 1

36 [lepneHIUKYISPHOCTD INIOCKOCTEN: IIPU3HAK 1
NEPIEHAUKYIIIPHOCTH IBYX IJIOCKOCTEH

37 [lepnieHIUKYISIPHOCTD INIOCKOCTEMN: IIPU3HAK 1
MEPIEHANKYIIIPHOCTH BYX IJIOCKOCTEH

38 [IepneHIUKYISIPHOCTD IIOCKOCTEN: IIPU3HAK 1
MEPIEHANKYIIIPHOCTH BYX IJIOCKOCTEH

39 Teopema o TpEX mepreHANKYIIPaAx 1

40 Teopema o TpEX nmepreHANKYIAPaAx 1

41 Teopema o0 TpEX nepHeHANKYIApax 1

42 Teopema o TpEX nepneHANKYIApax 1
KontponsHas padora Ne 3 no temam

43 "IlepneHOUKyIApHOCH b RPAMBIX U RAOCKOCmel" u 1
""Venot mexcoy npamvimu u niockocmamu''

Tema 5. Muozoepannuxu (10 u)

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE AIIEMEHTHI

44 MHOTOTPaHHUKA, BBITYKIIBIE U HEBBITYKJIbIE 1
MHOTOTPaHHUKH; pa3BEPTKa MHOTOTpaHHUKA
[Mpu3ma: N-yrompHas mpu3Ma; TpaHd ¥ OCHOBAHHSI

45 MIPU3MBI; TIPSIMasi ¥ HAKJIOHHAS IPU3MBI;, 00KOBas 1 1
10JIHAsI IOBEPXHOCTh MPU3MBbI

46 [Tapannenenunen, mpsiMOYroJbHBIN Mapajuieenunes] u 1
€ro CBOMCTBa
[Mupamupaa: N-yroapHas NUpaMua, TpaHU U OCHOBAaHUE

47 MMUPaMU/IbI; O0KOBAs M TIOJIHAS TOBEPXHOCTh TUPAMUIBL; 1
IIpaBUJIbHAS U yCEUEHHAs NUpaMuia
IIpaBuIbHBIE MHOTOTPAHHUKU: MIOHATHE IPABUIBHOTO

48 MHOTOI'PaHHUKA; IpaBUIIbHAS IPU3Ma U IIPaBUIIbHAS 1
NUpaMua; IpaBUiIbHAs TPEYrojbHas IUPaMuaa U
IIPaBUIIBHBIN TETPasdip; KyO

49 [IpencraBnenue o MpaBUIbLHBIX MHOIOI'PAaHHHUKAX: 1
OKTa3Ip, 10JIeKadIp U UKOCAIP.
CumMmeTpus B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO

50 TOYKH, MPSAMOH, IIIOCKOCTU. DJIEMEHTbl CUMMETPUU B 1
NUpaMuax, napauiesnenuneniax, NpaBUIbHbIX
MHOTOI'paHHHKaX

51 Brruncnenue 371eMEHTOB MHOTOIPaHHHUKOB: pEOpa, 1
JIMaroHaJH, YIIIbl

52 KonTponeHas padota Ne 4 no teme "Mnozozpannuxu' 1




[Tnomaas OOKOBOM MOBEPXHOCTH U TIOBEPXHOCTH

53 MPaBWIBHON MUPaMUJIBI, TEOPEMA O IUIOMAAH OOKOBOH 1
MOBEPXHOCTH YCEYEHHOW MTUPaAMUIbI
Tema 6. O6vémuvl mnocoepannuxos (10 u)
53 [Tonsitre 06 00BEME 1
54 O06bEM TUpamMuIbI 1
56 O0BEM mupamuIbI 1
o7 O06bEM TUpamMuIbl 1
58 O0BEM upamu I 1
59 OO0BEM TTPU3MBI 1
60 OO0BEM TTPU3MBI 1
61 OO0BEM TTPU3MBI 1
62 O0BEM pU3MBI
63 Kontponsnas padora Ne 5 o teme "O6vémut 1
MHO202pannuKos'’
Tema 7. [losmopenue: cewenus, paccmosHus u yenvl (5 4)
64 [ToBTOpeHue, 0600IIIeHNEe CHCTeMAaTU3aIus 3HAHHH.
[TocTpoeHme ceueHMid B MHOTOTpaHHUKE
65 [ToBTOpeHue, 0600IIIeHNEe CHCTeMAaTU3aIUs 3HAHHH. 1
[TocTpoeHne ceueHuit B MHOTOIpaHHUKE
[ToBTOpeHue, 0600IIIeHNEe cCCTeMaTH3aIus 3HAHHH.
66 Brluncnenue paccTosHUN: MEX1y IBYMsI TOUYKAMHU, OT 1
TOYKH JI0 MPSMOM, OT TOUKH JI0 MJIOCKOCTH, MEKITY
CKPEIMBAIOIIUMHUCS MPSIMBIMU
67 Hmozosas konmponvnas padoma 1
[ToBTOpEHue, 06001IeHNE CUCTEeMAaTHU3alIHs] 3HAHUH.
68 Boruncnenue yrioB: MEXy CKpEIIMBAIOIIIMUCS 1

IpAMBIMU, MCXKIY HpHMOI;'I H INIOCKOCTBIO, ABYI'PAHHBIX
YTJI0B, YI'JIOB MCXKAY IINIOCKOCTAMU

Oouwiee kKonuuecmeo uacos: 68




11 KJIACC

o Hata ypoka Koi-
- 1o o Tema ypoka BO
W ppany | dakty 4ACOB
| cemecTp
Tema 1. Tena epawenus (22 u )
1 Cdepa u map: meHTp, paanyc, Juamerp; TIoab 1
' MTOBEPXHOCTH CEPHI
9 Cdepa u map: neHTp, paanyc, AMaMeTp; MIoIaab 1
' MOBEPXHOCTH ChepsbI
3 B3aumHoe pacmionoxenue cepsl U IUIOCKOCTH; 1
' KacaTesbHasl INIOCKOCTh K cepe; miomaas chepbl
4 B3aumHoe pacriosnoxenue cepsl U IUIOCKOCTH; 1
' KacaTellbHasl TUIOCKOCTh K cdepe; mionaab chepsbl
5 N3obpaxenue chepsl, mapa Ha miaockocTH. CeueHus 1
' rapa
6 N3obpaxenue chepsl, mapa Ha mIockocTH. CeueHus 1
' mapa
Hunuaapudeckas MoBepXHOCTb, 00pa3yrolne
7. IWJIHHIPUYECKON MOBEPXHOCTH, OCh MTUIMHAPUIECKON 1
MMOBEPXHOCTH
Hunuaapudeckas MoBepXHOCTb, 00pa3yrolne
8. UWIMHAPUYECKON TOBEPXHOCTH, OCh IIMJIMHIPUYECKOM 1
MMOBEPXHOCTHU
Hununaap: ocHoBaHus 1 OOKOBasi IOBEPXHOCTb,
9. 00pazyromas 1 0Ch; IJIOMAIs OOKOBOM M MOJTHOU 1
MMOBEPXHOCTHU
Hunuaap: ocHoBaHUS ¥ OOKOBasi IOBEPXHOCTb,
10. o0Opa3ymolas U 0Ch; IIOMaas OOKOBOM U MOTHOM 1
MMOBEPXHOCTHU
N3o0paxenne uiInMHApa Ha TIOCKOCTH. Pa3BépTka
11. nunuHapa. CedeHus MuIuHapa (TUI0CKOCTHIO, 1
napauieNbHON WM HepreHANKYISIPHON OCH IIUIHHPA)
N3o6paxenue nuinHApa Ha IockocTu. Pa3BépTka
12. nuuaapa. CeueHus HUIMHAPaA (MI0CKOCTHIO, 1
napayieNbHON WITH NepIeHANKYISIPHON OCH IIUITHHPA)
Konunueckas moBepXHOCTh, 00pa3yrolre KOHUYECKOM
13. MIOBEPXHOCTH, OCh U BEPIINHA KOHUYECKON 1

MOBCPXHOCTHU




KoHunyeckast TOBEpXHOCTh, 00pa3yrone KOHUYECKOM

14, IMOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKOU 1
MMOBEPXHOCTH
15 KoHyc: ocHOBaHWe U BepIInHA, 00pa3yronias 1 oCh; 1
' IJI0IIa1b OOKOBOM M TIOJTHON TIOBEPXHOCTH
16 KoHyc: ocHOBaHME 1 BepIIHHA, 00pa3yromas 1 oCh; 1
' TI0MIa1b OOKOBOM M TIOJTHON TIOBEPXHOCTH
17 YcedéHHBIN KOHYC: 00pa3yomue U BBICOTa; OCHOBAHHUS 1
' 1 GOKOBas TIOBEPXHOCTh
18 VYceu€HHbI KOHYC: 00pa3yroIIie U BHICOTA; OCHOBAHUS 1
' 1 GOKOBas TIOBEPXHOCTh
N3obpaxenue koHyca Ha MIIOCKOCTU. Pa3BépTka
19 koHyca. CeueHust KOHyca (TUIOCKOCTHIO, MapaIeIbHON 1
' OCHOBAHUIO, ¥ TUIOCKOCTBIO, TPOXOIAIICH Yepes
BEPIINHY)
20. KomOunarus ten BpaieHusi 1 MHOTOIpaHHUKOB 1
21 MHororpaHHuK, OMCaHHBIN 0KOJI0 cepsl; chepa, 1
' BITMCAHHAS B MHOTOTPAHHUK WJIM B TEJIO BPAIICHUS
22. Kontponsnas padota Ne 1 o teme «Tena epawgenusn» 1
Tema 2. Oo6vémbr men (10 u)
93 [Tonsitre 06 06bEMe. OcHOBHBIE CBOWCTBA 00BEMOB 1
' TEN
24 [Tonsitre 06 06bEMe. OcHOBHBIE CBOWCTBA 00BEMOB 1
' TEN
25. O06bEM IUIMHAPA, KOHYCa 1
26. O0bEM UIMHAPA, KOHYCa 1
27. O0bEM m1apa u wiomasas chepsl 1
28. O0bEM 11apa 1 wiomaas chepsl 1
[TomoOHbIe Tena B npoctpancTBe. COOTHOIICHUS
29. MEXAY IUIOIIAIIMU TOBEPXHOCTEH, 00bEMaMu 1
MOJOOHBIX TEJ
[TonpoGHble Tena B mpocTpancTBe. COOTHOLICHUS
30. MEXAy IUIOIMIAIIMU TOBEPXHOCTEHN, 00bEMaMHU 1
HOI0OHBIX TeJl
31. KonTtponeHas padota Ne 2 o reme "Ob6vemor men' 1
32. O000I11IeHNE U CUCTATA3AIMS 3HAHUN 1
Il cemecTp
Tema 3. Bexmopwi u koopounamwl 6 npocmpancmese (21 4)
33. BexTop Ha MI0CKOCTH U B IPOCTPAHCTBE 1




34. BekTop Ha INIOCKOCTH U B IIPOCTPAHCTBE 1
35. CrnosxeHune ¥ BBIYUTAaHUE BEKTOPOB 1
36. CrnoxeHne ¥ BBIYUTaHHE BEKTOPOB 1
37. YMHOK€EHNE BEKTOpa Ha YHUCIIO 1
38. YMHOXEHHE BEKTOpa Ha YUCIIO 1
39 Paznoxenne BekTopa 1o TpéM HEKOMILTAaHAPHBIM 1
' BekTropam. [IpaBuiio napamienenumnena
40 Paznoxenne BekTopa 1o TpéM HEKOMILIaHAPHBIM 1
' BekTtopam. [IpaBuiio napamenenumnena
41 Pemrenue 3a1a4, CBA3aHHBIX C IPUMEHEHUEM TTPABHIT 1
' NEWCTBHUH ¢ BEKTOPaMU
4 Pemrenue 3a1a4, CBA3aHHBIX C IPUMEHEHUEM TTPABHIT 1
JEWCTBUH C BEKTOpaMH
43 KoopanHaTHO-BEKTOPHBIN METOJ NPU PELICHUH 1
' reOMETPUIECKUX 3a/1a4
44 KoopanHaTHO-BEKTOPHBIN METOJI ITPH PELICHUN 1
' reOMETPUYECKHUX 3a/1a4
[IpsimoyromnpHas cucreMa KOOpAMHAT B IPOCTPAHCTBE.
45. Koopaunats! BekTopa. [Ipocreiimne 3a1auu B 1
KOOpAMHATaxX
[IpsimoyrosbpHasi cucteMa KOOpJIUHAT B IPOCTPAHCTBE.
46. Koopaunats! BekTopa. [Ipocreitmue 3amauu B 1
KOOpAMHATax
47 Yron mexay Bekropamu. CKansipHO€ TPOU3BEACHUE 1
' BEKTOPOB
48 VYron mexy Bektopamu. CKaasipHOe IPOU3BEACHUE 1
' BEKTOPOB
49, Bbruncnenue yrioB Mex1y NpSMbIMH U TJIOCKOCTSIMU
50. Bbruncnenue yrioB Mex1y OpSMbIMH U TJIOCKOCTSIMU
o1, Beruucnenue yrioB Mex 1y OpSMbIMH U TJIOCKOCTSIMU
52 Kontponsnas padora Ne 3 o teme ""Bexkmopul u 1
' Koopounamol 6 npocmpancmee’’
53. O00011IeHNE U CUCTATU3AMS 3HAHUN 1
Tema 4. [losmopenue, 0606wenue, cucmemamuzayus 3uanuil (15 )
[ToBTOpeHue, 0600IIeHNE U CUCTEMAaTU3aLMsI 3HaHU.
54, OcHoBHBIE (UTypHl, GaKThl, TEOPEMBI Kypca 1

IIaHUMETPUHU




[ToBTOpenue, 0600IICHNE M CUCTEMATU3ALMSI 3HAHUIA.

95. OcHoBHBIE (HUTYpHI, PaKTHI, TEOPEMBI Kypca 1
TUTAHUMETPU T
[ToBTOpenue, 06001IIeHNE U CUCTEMATH3AIMS 3HAHHH.
56. OcHoBHBIE (HUTYpHI, HaKTHI, TEOPEMBI Kypca 1
TUIAHUMETPU T
57 [ToBTOpenue, 00600IICHNE M CUCTEMAaTU3AIHSI 3HAHUIA. 1
' 3aaud MIAaHUMETPUU U METOJIBI UX PEIICHUS
IToBTopenue, 0000IEHIE U CHCTEMATH3ALNS 3HAHMIA.
58. 1
3aaun MIaHUMETPUU U METOBI UX PEIICHUS
59 [ToBTOpEHue, 06001IeHNE U cUCTeMaTU3allus 3HaHU . 1
' 3aaun MIaHUMETPHUH U METOJIBI UX PEIICHUS
60 [ToBTOpEHue, 06001IeHNE U cUCTEMaTU3alus 3HaHU . 1
' 3aaud MIIaHUMETPUH U METOJIBI UX PEIICHUS
TToBTOpenue, 0000IIEHNE U cCCTEMAaTU3aIU 3HAHUIA.
2
61. OcHoBHbIe (UTYpHI, PaKThl, TEOPEMBI Kypca 1
CTepEOMETPUH
TToBTOpenue, 0000IIEHNE U cCCTEMAaTU3aIU 3HAHMUIA.
2
62. OcHoBHbIe (UTYpHI, PaKThl, TEOPEMBI Kypca 1
CTepEOMETPUH
TToBTOpenue, 0000IIEHNE U cCUCTEMAaTU3aLUs 3HAHUIA.
b
63. OcHosHbIE GUTYPHI, (PaKTEL, TEOPEMEI Kypca 1
2
CTePEOMETPUH
64. Hmozosas konmponvnas paboma 1
65. IToBTOpenue, 0000IIEHNE U CUCTEMATU3ALUS 3HAHUI 1
b
66. IToBTOpenue, 0000IIEHNE U CUCTEMATU3ALUS 3HAHUI 1
b
67. [ToBTOpeHue, 00001IEHNE U cCUCTEMAaTH3allUs 3HaHUHA 1
2
68. [ToBTOpeuue, 00001IEHNE U CUCTEMATU3ALUS 3HAHUI 1
2

Obwee Konuuecmeo uacos: 68
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