MYHHMIUIIAJbHOE 0I0IKeTHOE 00111e00pa3oBaTe/IbHOE YUpeKIeHue
EnuzaBeroBckasi cpeHsis 00meodpa3oBaresibHAs HIK0JIAa A30BCKOI0 paiioHa

Pabdouyast nporpamma

1o rCOMCTPHUHN

cpennee obmiee oopazoBanre 10 — 11 kimaccsl

2022 - 2023 y4eOHbIi ro1



HOACHUTEJIBHAA 3AIIMCKA

Padouasi mporpaMma 1o reoMeTpud Ha YPOBeHb CpeHero o0Iero oopa3oBaHus Jjs
10 — 11 knaccoB pa3padoTaHa Ha OCHOBe:

- (enepanbHOTO TOCYHAPCTBEHHOTO O0O0pA30BATENBHOTO CTaHAApTa CPEJHEro OOIIero
oOpa3zoBanus» (mpuka3z Munooprayku Poccun ot 17.05.2012 Ne 413 «O06 yTBep»ICHUH U BBEICHUN
B JeiicTBUE (elepalbHOTO TOCYIapCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa CPEJIHEro OOIIero
o0OpaszoBaHusi);

- TMPUMEPHON OCHOBHOH 0O0pPa30BaTENBHON MPOTrpaMMBI CPEIHEro OOImero 0o0pa3oBaHUS
(omo6peHa henepaibHBIM ya4eOHO-METOANYECKIM 00BEIMHEHNUEM T10 001IeMy 00pa30BaHHIO, IIPOTOKOI
3acemanus oT 28.07.2016, mpotoxomn Ne 2/16-3);

- YMK:

1. T'eometpust. 10-11 xmaccel: yaeOHHK [Tt 00111€00pa30BaTENBHBIX YIPESKIACHNN: 0a30BBIN U
npo¢unbheiii ypoBuu / [JI. C. Artanacsu, B.®. Byrysos, C.b. KagomueBa u np.], Mockga,
[Ipocsemienue, 2021.

2. M. A. Wuenckas. Kourtponpheie pabotbl. 10 — 11 kmaccel: ydeO. mocoOue st
001eoOpa3zoBat. opranu3aiuii: 6a3oBbiii yposeHnb / M. A. Nuenckas. — M. : [Ipoceemenue, 2020.

3. T'eomerpus. Pabouas tetpans. 10 kimacc. [Tocobue s yaamuxest 00meo0pa3oBaTeIbHBIX
opranu3zanuii. ba3zoseiii u npodunbHelii ypoBHu. B.®. byry3os, }0.A. I'mazkos, U. U. HOauna.
Mocksa, IIpocsemenue.

4. T'eometpusi. PaGouast terpans. 11 kimace. [locobue mmst yuanuxcsi 001meo0pa3oBaTeIbHBIX
opranuzamuii. bazoseiii 1 npoduibabii ypoBHH. B.®. byry30B, 10.A. I'maskos, . U. IOauna.
Mockaa, [TpocBenienue.

5. 3uB B.I'. 'eomerpus: nunakruueckune marepuans! 4 10 - 11 k. / b.I'. 3uB, B.M. Meiinep.
— M.: IIpocBemieHue.

6. C.M. Caaksn, B.®. byry3oB. 3yuenue reomerpuu B 10-11 xmaccax. Kaura nnst yaurens.
Mockaa, [IpocBenienue.

7. 9. H. banasu. 'eoMmeTpusi: 3a1aun Ha TOTOBBIX YepTexkax Jjis moaroroBku k EI'9; 10 — 11
kimaccel/ O. H. banash.- Pocros v/l ®eHukc.

8. Caaksn C. M. I'eometpus. [loypounsie pazpabotku. 10—11 kmaccer : yued. mocodue mjs
obmeoOpaszoBat. opranm3anuii / C. M. CaaksH, B. @. bByryzoB. — M. : IIpocBemenue, 2019.

9. EI'D 2023. Marematuka. TuoBble TECTOBBIC 3alaHusi OT paspadbotunkoB EI'D/ A. B.
Antpornos, O. A. Boponuaruna, 1. P. Beicoukuii u 1. 1.; noa pen. Y. B. Smenko. Dx3ameH.

10. Marematuka. [ToaroroBka k EI'D — 2023. 40 TpeHUPOBOYHBIX BAPUAHTOB TI0 IEMOBEPCHUU
2022 rona; non. pea. ©.d. JIsicenko, C. F0. Kynadyxosa. Jleruos.

11. CoGcTBeHHBIE Pa3pabOTKH.

12. http://fcior.edu.ru - ®enepanbHblii IeHTP HHHOPMATMOHHBIX 00Pa30BaTEIBHBIX PECYPCOB.

13. http://www.edu.ru — ¢emepansHblii mopran «Poccuiickoe 00pa3oBaHUE».

14. interneturok.ru - BUICOYpOKH, TpeHaXKephI U TecThI 1o reomeTpun 10 — 11 kimacchr.

15. «Poccuiickas 371eKTpOHHas IIIKOJIA» - TOCYIAaPCTBEHHBIN NOPTal AUCTAHIIMOHHOTO O0YJYeHUSI
IIKOJTEHUKOB.

16. http://www.bymath.net/index.html - Bcst anmemMeHTapHas MmaTeMaTHKa.

17. http://www.resolventa.ru/demo/demomath.htm - yaeGubIe MaTepuansl.

18. www.festival.1september.ru- ¢ectuBanb negarorndeckux unei «OTKPBITHIA ypOK».

19. http://www.uchportal.ru/load/28 - Yunrtensckuii nopran. Maremaruka.

20. http://urokimatematiki.ru - Buneoypoku no reomerpun 10 - 11 xiacchl.

21. https://sdamgia.ru — O6pa3zoBarenbHbIi MopTan it noarotoBku kK BITP, EI'D.

22. Buyeoypoku marematuk — YouTube kaHanm ypokoB 10 MaTeMaTHKE JUTSl ITKOJIbHUKOB.
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- LENeBOro pas3zeia OCHOBHOW 00pa30BaTeNbHOW MNPOTrpPaMMbl CPEIHEro  OOILIero
obpazoBanuss MbOY Enuzaserosckoit COILI;

- TpPUMEpPHOM IMpOrpaMMbl IO TE€OMETPUM CpeaHero oOmiero oOpa3oBaHus ¢
HCII0JIb30BAHUEM aBTOPCKOM IporpaMmbl aBTOpckoi mporpammsel JI. A. ArtanacsH. ['eomerpus.
Co6opuuk npumepubix mporpamm. 10 - 11 xmacc. [Ipocsemenue, 2020;

- yue6Horo mana MBOY Enmzaserosckoit COLL Ha 2022-2023 yuebnblii Tof (IpUKa3 OT

16.08.2022r Ne98);

- kaneHgapHoro yuebHoro rpaduka MbOY Enuzaserosckoit COI Ha 2022-2023 y4ueOHbIi
roj (mpukas ot 30.08.2022r Ne103);

- (enepanbHOrO TmepeyHs y4eOHHMKOB, PEKOMEHIYEMBIX K HCIOJB30BAaHHIO B
00pazoBaTeIbHOM Ipoliecce B 001Ie00pa3oBaTeIbHBIX OPraHU3aIUsIX B COOTBETCTBUU C TIPUKA30M
MunuctepctBa [Ipocsemenuss PO ot 20.05.2020 roma Ne 254 «O6 yrBepxkneHun QenepaibHOTO
nepevyHs  y4eOHWKOB, JIOMYIIEHHBIX K  HCHOJB30BAHMIO TP  pEATM3aldd  HMMEIOLINX
TOCYJapCTBEHHYIO aKKPEIUTALUI0 00pa30BaTENbHBIX MPOrpaMM Ha4YaJbHOTO OOIIEro, OCHOBHOTO
o011ero, cpeaHero o0Iero 00pa3oBaHus OpPraHU3aIUIME, OCYIIECTBIISIONIMMHA 00pa30BaTEIbHYIO
nestenbHoCTb» U OoT 23.12.2020r Ne766 «O BHeceHMM u3MeHeHUIl B (elepanbHBbIA IepedyeHb
Y4eOHHKOB, JIOMYIIEHHBIX K HCIOJB30BAHUIO TIPU pPEATH3allil HWMEIOINX TOCYIapCTBEHHYIO
aKKpEIUTANNI0 00pa30BaTeNbHBIX MPOTPaMM HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CPeIHETO
obmero 00pa3oBaHUsI OpraHU3ANMSAMH, OCYIIECTBILIIONIUMUA 00pa30BaTEIbHYIO JACSITEIBHOCTD
yTBepKAEHHBIN NpukazoM Munucrtepcrsa lIpocsemenns PO ot 20.05.2020 roga Ne 254;

- mpukaza MBOY EmmzaBeroBckoit COIIl «OO6 yTBepKACHHH TEpPEeUHsS y4eOHUKOB,
HCIIOJb3yeMbIX B yueOHOM mporiecce B MbBOY EnuzasetoBckoit COI B 2022-2023 yueGHOM TOIY»
o1 30.05.2022 roma Ne71.

ININTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA KYPCA
I'EOMETPUM
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

10 — 11 kaaccehwl
PaboTta mo yueOHO-mMeToaMueckoMy Komruiekcy JI. A. AtaHacsiH mpu3BaHa OOCCIICYHTH
JOCTHUIKCHHUC CJ'ICIIYIOIHI/IX JIMYHOCTHBIX, MeTaHpeI[MeTHBIX Hu HpeI[MeTHI)IX pCSYJ'IBTaTOB.

JIn4HOCTHBIE pe3y/IbTaThI:

¢ (hopMupoBaHUE MPEACTABICHUN O MaTEMaTHKE KaK YacTH 00Ie4eI0BEYECKON KYIbTYpBI, O
3HaYMMOCTH MaTEMAaTUKHU B Pa3BUTHH UBWIN3ALUN U COBPEMEHHOT'O O0IECTBa;

® pa3BUTHE JIOTUYECKOTO W KPUTHYECKOTO MBIIUICHHS, KYJIbTYphl PE4H, CIOCOOHOCTH K
YMCTBEHHOMY 9KCIIEPUMEHTY;

e (opMUpOBaHME HHTEUIEKTYaIbHONH YECTHOCTH U OOBEKTUBHOCTH, CHOCOOHOCTH K
IIPEOI0JIEHUIO MBICIIUTENIBHBIX CTEPEOTUIIOB, BRITEKAIOIINX U3 OOBIAEHHOIO OTIbITA;

® BOCIUTaHWE KayecTB JIMYHOCTH, OOECIEUYMBAIOUIMX COLMAIBHYIO MOOUIBHOCTD,
CMOCOOHOCTh MPUHUMATh CAMOCTOSITENIbHBIE PEILICHMS,;

e (opMupoBaHME KaueCTB MBIIUICHHUS, HEOOXOAMMBIX JUIS aJanTallid B COBPEMEHHOM
MH(GOPMALMOHHOM OOIIECTBE;

® pa3BUTHE MHTEpECAa K MaTEeMAaTHYECKOMY TBOPUECTBY M MaTEMaTHUYECKHX CIIOCOOHOCTEH;

® YMEHHE SICHO, TOYHO, TPAaMOTHO M3JIaraTb CBOM MBICIM B YCTHON M NMHUCBMEHHOW peuH,
MOHMMATh CMBICJI TOCTABJICHHON 3aJjau, BBICTPAaUBaTh apryMEHTAIMIO, MPUBOAUTH MPHUMEPHI U
KOHTPIIPUMEDBI;



° KPUTHYHOCTH MBIIIJICHUA, YMCHUC paciio3HaBaThb JJOTH4€CKHU HCKOPPCKTHBIC
BbICKAa3bIBaAHHA, OTJIIMYATh THIIOTE3Y OT q)aKTa;

® IIPEACTAaBICHUE O MAaTEMaTH4YECKOHl Hayke Kak cdepe 4elI0BEUeCKOH NEesTeNbHOCTH, 00
oTalax €€ pasBuTuA, 0 €€ 3SHAYMMOCTH JJI Pa3BUTUA HUBUIIN3ALUH,

® KPCAaTUBHOCTb MBINUJICHHA, HWHHUIWMATHBA, HAXOAYMWBOCTb, AKTUBHOCTHL IIPH PCUHICHUU
MaTEMaTHYCCKUX 3aJa4,

® YMEHHE KOHTPOJIMPOBATH MIPOLIECC U pe3yabTaT y4eOHON MaTeMaTHYECKOU e TeIbHOCTH;

® CII0COOHOCTL K OMOIHOHAJIIBHOMY BOCHPUATUIO MATEMATHYCCKHUX O6’I)CKTOB, 3ajaad,
peuIeHui, pacCcyKACHHI.

CornacHo paboueii mporpammbl Bocriutanuss MBOY Enuzasetorckoit COI peanuzanus
BOCITUTATEILHOTO MOTEHIIMAJIA PEATOaraeT:

®  YCTAaHOBJIEHUE JIOBEPUTEIbHBIX OTHOUICHUH MEXAy YUWUTEIEM U €ro Y4YEeHHUKaMH,
CIOCOOCTBYIOUIMX TO3UTHUBHOMY BOCHPUATUIO YYalIUMHUCSH TpeOOBaHMH U MpoCchO yduTens,
MPUBJICYEHUIO MX BHUMaHMUS K O0OCyXJaeMoll Ha ypoke HHGOpManuu, AaKTUBH3ALMU HX
MMO03HABATEILHOM JICSITCIIFHOCTH,

e no0yXJeHuEe HIKOJBbHUKOB COOIIOJaTh Ha YpOKe OOIIETpUHSATHIE HOPMBI MOBEICHMUS,
MpaBuiia OOLIEHUS CO CTapUIMMH (YYUTENsIMHU) U CBEPCTHUKAMHU (IIKOJbHUKAMU), MPUHIIMUIIBI
y4eOHOM TUCIUIIMHBI U CAMOOPraHUu3alluu;

® T[pUBJEYECHHE BHUMAaHMS HIKOJBHUKOB K IIEHHOCTHOMY acCHEeKTy M3Yy4aeMbIX Ha YpOKax
SIBIICHUH, OpraHu3alus X paboThl ¢ MMOJIydaeMoil Ha ypoKe COLMaIbHO 3HaYMMOW HHpopMaruen —
WHULMUPOBAaHUE €€ OOCYXJECHUS, BbICKA3bIBAHUS YYALIUMUCS CBOETO MHEHHS IO €€ TMOBOAY,
BBIPAOOTKU CBOET0 K HEW OTHOLIEHHUS;

®  UCHOJb30BAHUE BOCIUTATEIBHBIX BO3MOXKHOCTEN COepKaHUs y4EOHOTO MTpeIMeTa Yepes
JEMOHCTPALMIO JETSAM IIPUMEPOB OTBETCTBEHHOIO, TPaKJaHCKOTO IOBEACHHUSA, IPOSIBICHUS
4eJI0BEKOII00US U 100pOCepAEUHOCTH, Yepe3 NoJ00p COOTBETCTBYIOLUX TEKCTOB Ul YTEHUS, 3a7a4
IUISL peLIeHUs, TPOOJIEMHBIX CUTYallMH 11 0OCYK/IEHUs B KJIacCe;

® [IPUMEHEHHE Ha yPOKE MHTEPAKTUBHBIX (POPM PaOOTHI yHaIIMXCs: TPYNIIOBON PabOThI MU
paloThI B Mapax, KOTOpblE y4yaT IIKOJBHUKOB KOMaHIHOM paboTe M B3aUMOACHUCTBUIO C APYrMMHU
JIETbMU;

e BKJIIYECHHE B YPOK UIPOBBIX NPOLENYP, KOTOPBIE MOMOTAIOT MOANEPKATh MOTHUBALHIO
JEeTeH K MOJIY4YECHHIO 3HAHUH, HAaJa)KUBAHUIO NTO3UTUBHBIX MEXJIMYHOCTHBIX OTHOLIEHUH B Kacce,
IIOMOTAI0T YCTAHOBJICHUIO JOOPOKEIaTeIbHOW aTMOC(EPBI BO BpEMs YPOKa;

e HMHHUIMHUPOBAHME U MOJAEPIKKA UCCIEA0BATEIBCKON JEATEIBHOCTH IIKOJIBHUKOB B PAMKaX
pea3allMd MMM HMHIUBUAYAJIBHBIX W TPYNIOBBIX HCCIENOBATEIbCKUX IPOEKTOB, YTO JAcCT
IIKOJIBHUKAM BO3MOXHOCTb IHPHOOPECTH HABBIK CAMOCTOSITENIBHOIO PELICHUS TEOPeTHYECKON
po0sieMbl, HAaBBIK I'€HEPUPOBAHUA M OQOPMIICHUS COOCTBEHHBIX WJEH, HaBBIK YBaXKUTEIbHOI'O
OTHOLIEHHUSI K YYXHM HAeAIM, OQOpPMIEHHBIM B paboTax Jpyrux HccienoBaTeneil, HaBbIK
yOJIMYHOTO BBICTYIUIEHUS Iepell ayAuTOpUeH, apryMEHTHUPOBaHMUS U OTCTaWBAaHUS CBOEH TOUKU
3peHusl.

MeranpeaMeTHbie pe3y/bTaThbl:
- TIepBOHAYAJIbHBIE MIPEJCTABICHUS 00 UAeAX U 0 METOaX MAaTEeMAaTUKU KaK YHHUBEPCAJIIbHOM SI3bIKe
HayKU U TEXHUKHU, CPEACTBE MOJEIUPOBAHUSA SBJICHUN U IIPOLIECCOB;
- yMEeHHE BHUJAETh MaTEeMaTHYeCKyl0 3aJadyy B KOHTEKCT€ NpOOJIEMHOM CHUTyalluM B JPYTHUX
JUCLUIIIINHAX, B OKPYKAIOIICH )KU3HH;
- yMEHHE HaxOJUTh B PA3IUYHBIX HCTOYHUKAX HH(MOPMAINIO, HEOOXOOUMYIO IJISi PELICHHS
MaTeMaTH4YeCKUX Mpo0JieM, MPEACTaBIATh €€ B MOHATHOM (opMe, IPUHUMATD PELICHHE B YCIOBUAX
HETOJHOMN U N30BITOYHOM, TOUHON U BEpOSATHOCTHON MH(OPMALIIH;
- yYMEHHE TIOHMMaTb W MCIOJIb30BaTh MAaTEMAaTUYECKUE CpEeACTBAa HarasAHOCTH (rpaduky,
JMarpaMMbl, TaOJIUILBI, CXEeMBI U JIP.) U WILTOCTPAIMK, HHTEPIPETALUH, apryMEHTallUH;
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- YMCHHC BBIABUI'dTb THUIIOTEC3bI IIPU PCIICHHUU y‘-IGGHBIX 3a4a4d, IIOHHUMAaTb HGO6XOI[I/IMOCTB Hux

IIPOBEPKH;

- yMEHHE MPUMEHSATh WHAYKTUBHBIC U JEAYKTHBHBIC CIIOCOOBI PacCyXICHUH, BUJCTh Pa3IUYHBIC

CTPaTCruur pClICHUA 3a/1a4,

- IOHMMAHUC CYIIITHOCTH AJITOPUTMHUYCCKUX HpeILHI/IcaHI/Iﬁ U YMCHHUC HeﬁCTBOBaTL B COOTBCTCTBHMU C

MMPCAJTOKCHHBIM AJITOPUTMOM;

- YMCHUC CaMOCTOATCIIbHO CTABUTH LICIIH, BI>I6I/IpaTI> 1 CO3aaBaThb AJITOPUTMBI I PCIICHUA y‘~I€6HBIX

MaTeMaTHYECKUX MpooIeM;

- YMCHHC IUIAaHUPOBATH W OCYIICCTBIIATHL ACATCIBHOCTb, HAIIPABJICHHYIO Ha PCIICHUE 3aJday

HCCIICA0BATCIbCKOI0O XapaKrepa.

PeryasituBusbie Y /1

Ilo3naBaTtenbnbie Y JIJI

‘ Kommynukarusubie Y 1]

10 — 11 kaccenl

- ONpEeAeNsiTb COOCTBEHHBIC
HpO6J'I€MI)I U MNPHUYUHBI HX
BO3HMKHOBEHHUS MpHU paboTe ¢

MaTeMaTHYeCKUMHU
00BEKTaAMU,

- (dbopmynupoBarth
cOOCTBEHHBbIE BEpPCUU WU

MPUMEHSTh YK€ H3BECTHbIE
GbopMBI U METOABl PEIICHUS
MaTeMaTH-4eCcKOil MpoOIeMbl;

- dhopmyaupoBaTh
MPEIIOJIOKEHUSI H CTPOUTHh
THITOTE3bI OTHOCHTEITEHO

paccMaTpuBaeMoro 00beKTa u
MPEBOCXHUIATh PE3yIbTATHI
cBOCH y4eOHO-
M03HABATEJILHOMN

NS TEIbHOCTH;

- OTIpENIeNSTh MyTH
JOCTHKECHUS neei "
B3BEIIUBAaTh  BO3MOXKHOCTH
paspenieHuss ONpeeIICHHBIX
y4eOHO-TT03HABATEIbHBIX
3aJad B COOTBETCTBHHM C
OTIPE/ICTICHHBIMU KPUTEPUSIMU
U 3aj1a4aMH;

- BBICTPaMBaTh COOCTBEHHOE
o0pa3oBareibHOE
MOAMPOCTPAHCTBO JUISt
paspelieHus OmpeaeIeHHOTO
Kpyra 3ajgad, ONpenensiTh H
HaXOJOUTh  yCJOBUS  JUIA
peanu3anuy UaAed M TIIAHOB
(camoobyueHue);

- CaMOCTOSITENBHO BBIOMPATH
cpenu MPET0KEHHBIX
pecypcoB Hauboee
b ¢deKTUBHBIE U 3HAUYUMBIC

- YMETh OIIPENEATh
OCHOBOIIOJIATAIOIIEE IOHATHE U
IIPOU3BOJUTH JIOTUKO—
CTPYKTYPHBII aHainus,
OTIPENECIATh OCHOBHBIE

NpU3HAaKW W CBOWCTBA C
ITOMOIIBI0  COOTBETCTBYIOIIMX
CPEJICTB U HHCTPYMEHTOB;

- yMeTh MIPOBOJIUTH
Kiaccuukanuo OOBEKTOB Ha
OCHOBE KpUTEPUEB, BBIICIATH
OCHOB-HOE Ha done
BTOPOCTETICHHBIX JaHHbIX;

- YMETbh IPOBOAUTD JIOTHUECKOE
paccyXJeHue B HalpaBJICHUU
OT OOmUX 3aKOHOMEPHOCTEH
U3y4aeMoU 3aJ1aud JI0 YaCTHBIX
paccMOTpEeHUN;

- YME€Thb CTPOUTH JIOTUYECKHE
paccykJeHus  Ha  OCHOBE
CUCTEMHBIX CpPaBHEHHI OCHOB-
HBIX KOMIIOHEHTOB U3y4aeMOT0
MaTEeMaTHYeCKOTO pa3jiena Wiu
MO/IETIH, TIOHSTHS UITU KJIacCOB,
BbIICTISIS OTIpe/ieNIeHHBIE
CYIIECTBEHHbIC MPU3HAKU WU
KpUTEPUU;

- YMETb BBISIBJISTh, CTPOUTH
3aKOHOMEPHOCTh,  CBSI3HOCTb,
JIOTUYHOCTH COOTBETCTBYIOIIHNX
LEMOYEK PACCYXKACHUM IIpH
paboTe ¢ MaTeMaTH4YEeCKUMHU
3a/ladyaMH, yMETh MOJPOOHO U

C)KaTo MIPEACTABIISIT
JIeTaTnu3aIuIo OCHOBHBIX
KOMIIOHEHTOB pu
JIOKa3aTeJbCTBE TMOHATHU U
COOTHOIIIEHUH Ha

MAaTCMAaTHUYCCKOM A3BIKE,

— CaMOCTOSITENILHO
OpraHu30BbIBaTh  y4eOHOE
B3aUMOJICHCTBUE B TIpYIIE
(ompenensaTh oOIIUE TIENH,
JOTOBapuUBaThcsl  JAPyr C
JIPYroM U T.11.);

— OTCTauBasi CBOIO TOYKY
3peHus, TIPUBOTUTH
apryMeHTbI, TOJTBEp)KIast
ux (pakramu;

— B JUCKYCCUU YMETb BBI-
JBUHYTb KOHTPapryMEHTBHI;
—  y4uThCA KPUTHYHO
OTHOCUTBCS K  CBOEMY
MHEHUIO, C JOCTOUHCTBOM
MpU3HABaTh OMMOOYHOCTH
CBOEro MHEHHMs (eclii OHO
TaKOBO) M KOPPEKTUPOBATH
ero;

—  [OHUMas  TO3ULHUIO
JIpYroro, paszjiuyaTh B €ro
peud:  MHeHuUE  (TOUKY
3peHusi),  JOKa3aTelbCTBO
(aprymeHTsl), (hakThI;
TUTIOTE3bI, AKCHUOMBI,
TEOpUHU;

— yMeThb B3[VISIHYTh Ha
CUTYaIlMI0 C MHOM MO3ULIUU
U JIOTOBAapUBATHCS C JIFOJIbMU
VHBIX TTO3UIUH.
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mpu paboTe ¢ onpeaenecHHOM’
MaTeMaTHUYECKON MOJIENIBIO;

- yMETb COCTaBJATh IUJIaH
paspeuieHus OmpeeIeHHOTO
Kpyra 3a/iau, UCIoib3ys
pa3IMYHbIE CXEMbI, PECYpPChI
MOCTPOCHUS TarpaMm,
MEHTAJIbHBIX KapT,
MO3BOJIAIOMIKNX  TPOU3ZBECTH
JOTUKO -  CTPYKTYpPHBIH
aHaJIM3 3a/1a4u;

- YMETh KaueCTBEHHO
COOTHOCUTH CBOM JECHCTBUS C
MPEABKYIIAeMbIM HUTOTOM
y4eOHO-TT03HABATEIILHOU
NESTETPHOCTH  TIOCPEICTBOM
KOHTPOJISI U

TJIAaHUPOBAHUS y4eOHOTO
Iporecca B COOTBETCTBHHU C
W3MEHSIOIITMUCS

CUTYallusIMHU u

MPUMEHSEMBIMU CPEACTBAMHU
n ¢dopMaMu  OpraHu3aluu
COTPYIHUYECTBA, a TaKkKe
UHMBUIYaJIbHOM paboOThl Ha

ypoxke;

- YMETh oTOMpaTh
COOTBETCTBYIOIIIUE CPEICTBA
peanu3aimm pereHus
MaTeMaTUIECKUX 3ajad,
oI0MpaTh HHCTPYMEHTBI JJIS
OIICHUBAHUS cBOCH
TpaekTopun B paboTe ¢

MaTCMaTHYCCKUMHU
IIOHATUAMHU U MOJCIIAMU.

- YMCTb OPraHMU30BbLIBATH ITIOUCK

u BBISIBJISTH MIPUYHHBI
BO3HUKAIOIINX IPOIIECCOB,
SBJICHUH, HanboJiee BEpOSTHHIE
daxTophl, o KOTOPBIM
MaTeMaTHYeCKue MOJCIH H
00BEKTHI  BeAyT cebs 1o
OTIpe/IeIICHHBIM

JIOTUYECKHM 3aKOHAM;

- YMETh MPUBOJUTH IPUIHHHO-
CJIEACTBEHHBIN aHau3
TTIOHATHH, CYXKJICHHI u
MaTEeMaTHYECKUX 3aKOHOB;

- yMETh CTPOUTH
MaTEeMaTHYECKYI0 MOJCIb MPH
3a/ITaHHOM YCIIOBUH,
obnanaromiel omnpeneIeHHBIMI
XapaKTEePUCTHKaMU  OOBEKTa
MPH  HATUYHHA  OTPEICIICHHBIX
KOMITOHCHTOB
dbopmupyromerocs
MPEANoIaraeMoro
WJTU SIBJICHHS,

- YMETh NIEPEBOIUTH TEKCTOBYIO
CTPYKTYpPHO-CMBICIIOBYIO
COCTaBIISIOLLYIO
MaTeMaTHYECKOM 3ajadyd Ha
SI3BIK rpadu9IecKoro
OTOOpaKeHUsI — COCTaBJICHHS
MaTeMaTH4eCKOn MO/JIENH,
COXpaHsoIIen OCHOBHBIE
CBOMCTBA U XapaKTEPUCTHKHU;

- yMeTb 3aJaBaTh  IUIaH
pelieHus MaTeMaTH4eCKOn
3a/1auu, pealin30BbIBATh
alropuT™M NEeNCTBUU KakK
MOIIATOBOM MHCTPYKUUU  JUIS
paszperieHus y4eOHO-
MO3HABATEJIBHOM 3a/1auu;

- yMETh CTPOUTH
JOKa3aTeNbCTBO METOJIOM OT
MPOTUBHOTO;
- YMETh
npoOIeMHOM
OCYIIIECTBIISATh
00pa3oBaTeNbHbII npolecc
MOCPEJCTBOM TIOUCKA METOJIOB
U CIocoOOB  paspenieHus
3a/1a4u,

OTIPENIENIATh TPAHUIIBI
00pa30BaTEIBHOTO
MPOCTPAHCTBA;

IIOHATHA

paboTtaTh c
CUTyaluen,

CBOCTO
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TEKCTe,
yCIIOBHE

BBISABJIIATD
3aga4du

- YMETh
WHTEPIPETUPOBATH

UHpOpMAaLUK:
JIarpaMMBl,
NPEJICTABJICHNUE JaHHBIX.

- YMCTb OPHCHTHPOBATHCA B
T 1IaBHOC

YCTaHaBJIMBATb COOTHOIICHUC
paccMaTpuBaeMbIX 00BEKTOB;
[IEPEBOAUTD,
TEKCT B
uHbIe (OPMBI TIPEICTABICHUS
CXEMBI,
rpaduygeckoe

n

Hpe}lMeTHble Pe3yJdbTaThbl

10 - 11 knaccot

Ba3oBblii ypoBens

«IIpo6JeMHO-(PyHKIIHOHAJIbHBIE PE3YIbTATHI»
Paznen |. BoinyCKHMK HAyYUTCS 1. BorinyckHuk MOJIYYHT
BO3MOKHOCTh HAYYHThCS
Hean ocBoenus | Jlus HCTIOJTH30BaHUS B| Jis  pa3BUTHS  MBINUICHUS,
npeamMera HOBCEIHEBHOU JKU3HU U | HCIHOJH30BaHUS B MOBCEIHEBHOU
obecrieueHus BO3MOXHOCTH | KU3HHU u obecrieueHus
YCTIEIITHOTO MPOJIOJDKEHUS | BO3MOXHOCTH YCIICTITHOTO
00pa3oBaHUsl TO CHEIHAIBLHOCTSM, | MPOJODKEHHUs 00pa3oBaHUs TIO
HE CBSI3aHHBIM C NPHUKIAJHBIM | CHEIUAIBHOCTSM, HE CBSI3aHHBIM
HCIIOJIb30BAaHUEM MaTeMaTHKH C MPUKIIAJHBIM HCIIOIb30BAHUEM
MaTE€MaTUKH
T'eomempus - OnepupoBath Ha 0a30BOM ypoBHE | -  OmnepupoBaTh  MOHATHUSIMHU:
MOHATUSAMH: TOYKa, npsiMasl, | Touka, npsMas, IUIOCKOCTh B
IJIOCKOCTh B IIPOCTPAHCTBE, | MPOCTPAHCTBE, MAPAIIIEIBHOCTh U

napauieaTbHOCTh u
HNEPIEHANKYISIPHOCTh TPSAMBIX U
IUIOCKOCTEH;

- pacro3HaBaTb OCHOBHBIE BHUJIbI
MHOTOTPaHHUKOB (mpusma,
nupaMua, PSMOYTOJBHBIN
napasuienenuies], Kyo);

- n3o0pakaTh u3ydaemble (UTYpBI
OT PYKH U C IPUMEHEHUEM MTPOCTHIX
YepTEKHBIX UHCTPYMEHTOB;

- nenath (BBIHOCHBIE) IUIOCKHE
YepTeXH U3 PHUCYHKOB MPOCTHIX
00BEMHBIX (UI'Yp: BHJ CBEpXY,
cOOKy, CHU3Y;

- U3BIEKaTb MHGpOpPMALUIO O
IIPOCTPAHCTBEHHBIX
TEOMETPUYECKUX ¢durypax,

NpPEICTAaBICHHYI0 Ha dYepTexax M
PHUCYHKaXx;

- npuMeHATs Teopemy Iludaropa
OpU  BBIUYUCICHUHM  DJIEMEHTOB
CTepEOMETPUUECKUX QUTYD;

- HAaxXOJMUTh OOBEMBbl M IUIOLIAAX

NEPIEHINKYISIPHOCTh MPSAMBIX U
IUIOCKOCTEH;

- NPUMEHSTH IS pelIeHus 3ajad
reoMerpuyeckue  (QaxThl,  €ciH
YCIOBUSL TPUMEHEHHs 3a/laHbl B
SIBHOU (hopme;

- pemath 3aJaud Ha HAXOXICHHE
FEOMETPUYECKUX  BEJIMYMH  TIO
o0pasiam Uiu alropuTMam;

- genath (BBIHOCHBIE) IUIOCKHE
YepTE)KU U3 PUCYHKOB OOBEMHBIX
buryp, B TOM 4HClie PUCOBATh BH]I
CBEpXy, COOKYy, CTPOHMTb CEUeHHS
MHOTOTPaHHUKOB;

- U3BIIEKaTh, UHTEPIPETUPOBATH U
peoOpa3oBbIBaTh HHPOPMALIUIO O
reOMEeTPUUYECKUX dburypax,
IPEJCTAaBICHHYIO Ha YepTeKax;

- TNPUMEHATh T'€OMETpPUYECKHE
(dakTel AN pemieHus 3a1ad, B TOM
qucie MPEO0JIaraloux
HECKOJIBKO I1aroB PELIeHHUS;

6




IIOBEPXHOCTEN MPOCTENIINX
MHOTOTPaHHUKOB C TPUMEHEHUEM
hopmya;

- pacrmo3HaBaTh OCHOBHBIC BUJIBI TEJI
BpaieHus (KoHyc, HWImHAp, chepa

 map);
- HaxoauTh OOBEMBI M IUIOLIAIU
IIOBEPXHOCTEMN IIPOCTENIINX

MHOTOTPAHHUKOB U TEJI BPAIICHUS C
pPUMEHEHUEM (POPMYIL.

B nosceonesnou sorcuznu u npu
usyueHuu Opyeux npeomemos:
- COOTHOCHTH abCTpaKTHbIE
TEOMETPUYCCKUE TTOHATHS U (PaKThI
c pEAUTbHBIMU  YKU3HEHHBIMHU
00BEKTaMU U CUTYAIHSIMU;
- HCIIOJIb30BaTh CBOICTBA
MIPOCTPAHCTBEHHBIX
T€OMETPUIECKUX buryp
pelIeHus TUTIOBBIX
MIPAKTUIECKOTO COJICPIKAHMUS;
- COOTHOCHTD TUTOTIIA T
MOBEPXHOCTEW TEI OJWMHAKOBOU
(hopMBI pa3IMYHOTO pa3Mepa;
- COOTHOCHUTb OOBEMBI COCYIOB
OJIMHAKOBOM (POPMBI  PA3TUYHOTO

IS
3a1a4

pasmepa;

- OUEeHUBaTh (OpPMY NPaBUIBHOTO
MHOTOTPaHHHMKa TIOCJI€  CIIMJIOB,
Cpe30B U  T.OI.  (OmpenenarTh
KOJIMYECTBO BEpLIMH, pedep u
rpaHei MOJTYYEHHBIX
MHOTOTPaHHUKOB).

- OINKCHIBATh B3alMHOE
pacIonoXeHue IPSIMBIX u
IIJIOCKOCTEN B IIPOCTPAHCTBE;

- (dopmymupoBath CcBOHCTBa U
npu3HaKu QuUryp;

- JI0OKa3plBaTb TIE€OMETPUUYECKUE
YTIBEPKACHUS;

- BJIaJICTh CTaHAAPTHON
Kiaccuduxamein
IIPOCTPAHCTBEHHBIX buryp
(mupamuibl, IIPU3MBI,
napasuiesenuIe/bl);

- HaxoJIuTh OOBEMBI U IJIOUIAIU
MIOBEPXHOCTEN FeOMETPUYECKUX

TeJ C IPUMEHEHHEM (POpMYIT;
- BBIUUCIISATH PACCTOSIHUSI M YTJIbI B
MIPOCTPAHCTRBE.

B nosceonesmnoii scusnu u npu
u3yHeHuu opyeux npeomemos:

- HCNOJB30BaTh  CBOMCTBA
FEOMETPUYECKUX  QUryp  Juist
pemieHusl 3aJad  MPaKTUIECKOTO
XapakTepa M 3ajad U3 JPYrux
obnacreli 3HaHUN

Bexmoput u
KOOpOuHamul 6
npocmpancmee

- OnepupoBath Ha 6a30BOM
YPOBHE MOHSITHEM JIEKAPTOBBI
KOOPAMHATHI B IPOCTPAHCTBE,

HaXOJUTh KOOPJAMHATHl  BEpPLIMH
KyOa U PSIMOYTOJIBHOTO
napaenenuieaa

- OnepupoBath NOHATHIMU
JIeKapTOBbI KOOPANUHATHI B
IPOCTPAHCTBE, BEKTOP, MOYJIb
BEKTOPA, PABEHCTBO BEKTOPOB,
KOOPJMHAThI BEKTOPA, yrojl
MEX]ly BEKTOPaMH, CKaJISIPHOE
IpOU3BEIEHNE BEKTOPOB,
KOJUIMHEapHbIE€ BEKTOPBI;

- HaXOJUTh PACCTOSTHUE MEXIY
JBYMSI TOUKaMH, CYMMY
BEKTOPOB U IIPOM3BEICHHE
BEKTOpa Ha YHCJIO, YTOJl MEKIY
BEKTOPAMH, CKAJIIPHOE
IIPOU3BENIEHUE, PACKIIAIBIBATD
BEKTOP 110 IBYM
HEKOJUIMHEAPHBIM BEKTOpaM;

- 3a/1aBaTh IIOCKOCTh
YPaBHEHUEM B JEKapTOBOU
CUCTEME KOOPJMHAT;




- peuaTh TPOCTEUILINE 3aa41
BBEJICHUEM BEKTOPHOTO Oa3uca.

Hcmopusa - OnucrIiBaTh OTZICIIbHBIE - [IpencraBnsath BKJIa[
Mamemamuxu BBIJAIONIHECS pe3yNbTaTHI, BBIJAIOIIMXCS MAaT€MaTHKOB B
MOJIYYCHHBIE B XOJIE PAa3BUTHUs | pa3BUTHE MaTEMaTUKH W WHBIX
MAaTEMAaTUKH KaK HAyKH; Hay4YHBIX 00J1acTel;
- 3HaTh MIPUMEPBI - MOHMMAaTh POJIb MAaTEMAaTHKU B
MaTeMaTUYECKUX OTKPBITUM M UX | pa3BuTuu Poccuu.
ABTOPOB B CBSI3U C OTEYECTBEHHOU
Y BCEMUPHOU HCTOPHUEH;
- MOHUMAaTh POJIb MAaTeMaTHK{d B
pazButuu Poccun.
Memoowt - [IpuMeHATh U3BECTHBIE METOJIbI - Hcnonp30BaTh OCHOBHEIC
Mamemamuxu MpU  PEUICHHM  CTAHJAPTHBIX | METObI JIOKa3aTelhCTBA,
MaTeMaTHYeCKHX 3a/1a4; MPOBOJUTh  JOKA3aTeIbCTBO U

- 3aMcdaTb M XapaKTEpHU30BaTb

MaTeMaTUYeCKUue
3aKOHOMEPHOCTU B OKpY>Karomei
NeCTBUTEIHHOCTH;

- PUBOIUTH MIPUMEPHI
MaTEeMaTHUYECKUX
3aKOHOMEPHOCTEH B TpPUPOJE, B
TOM 4YHCIIE XapaKTePU3YIOIIUX
Kpacoty u COBEPIICHCTBO
OKPY’KAIOILIEr0 MuUpa u

HpOI/ISBeI[eHI/Iﬁ HCKYCCTBA.

BBITOJIHSTH OMPOBEPKEHHE;

- IPUMEHSATH OCHOBHBIE METOJIBI
pellleHrs MaTeMaTHYeCKuX 3a/1ay;
- Ha OCHOBE MaTeMaTHYECKUX
3aKOHOMEPHOCTEl B  MpPUPOJE
XapakTepu3oBaThb  Kpacoty U
COBEPIICHCTBO OKPY>KaroIlero
MUpa U IPOU3BEACHUIN HCKYCCTBA,
- MPUMEHATH mpocTeime
MIpOrpamMMHbIE cpencTea u
AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE  CHUCTEMBI
IpU pElIeHUHd MaTeMaTH4YeCKUX
3a/1a4.

Cucrema OLCHKHA U KOHTPOJIb IVIAHUPYCMBIX PE3YyJbTAaTOB




Jnisi OoueHMBAaHMA NPEAMETHBIX pPE3ylIbTaTOB Mo ydeOHoMy mpenmery «I'eomerpus»
OTIPEICJICHO MATh YPOBHEH TOCTM)KEHUH YJaIIUXCsl, COOTBETCTBYIOIIUX OTMETKAM OT «5» JI0 «2».

ba3zoewtii yposens NOCTUKEHUI — ypOBEHb, KOTOPBIM JEMOHCTPUPYET OCBOEHUE Y4E€OHBIX
JNEUCTBUM C ONOPHOW CHCTEMOM 3HAHMH B paMKax Juana3oHa (Kpyra) BBIIEJIEHHBIX 3ajad.
OBnagenre 0a30BBIM yPOBHEM SBISCTCS O0OCMAMOYHbLIM JJsl TIPOJOJDKEHUS OOydeHHs Ha
CIIeAyIOIIEH CTYIeHH 00pa30BaHus, HO HE 1Mo MPOpMILHOMY HanpaBiIeHHIO. JloCTIKEHHIO 6a30BOTO
YPOBHSI COOTBETCTBYET OILICHKA «YAOBJIETBOPUTEIBHO» (MJIM OTMETKAa «3», OTMETKA «3a4TCHO»).
[IpeBbimienne 0a30BOTO ypOBHS CBUACTENIBCTBYET 00 YCBOSHHH OIOPHOM CHUCTEMbl 3HAHHUW Ha
YPOBHE OCO3HAHHOTO IPOW3BOJIFHOTO OBJIAJICHUS y4eOHBIMU JIEHCTBHSIMHU, a TaKKE O KPYyro3ope,
mupoTe (MM U30UpaTeIbHOCTH) UHTEepecoB. LlenmecooOpa3Ho BBIACTUTE CICIYIOMINE 1BA YPOBHS,
IIpeBBILIAIONINE 0Aa30BbIiA:

Ilogviwiennulii  ypoeenv JNOCTHKEHUS IJIAHUPYEMBIX pE3YyJlbTaTOB, OLEHKA «XOPOIIO»
(oTmeTKa «4»);

Boicokuit yposens noctikeHus MIIAHUPYEMBIX pPE3YJbTAaTOB, OLIEHKA «OTIMYHO» (OTMETKA
«5»). IloBbllIeHHBIH W BBICOKMI YPOBHM JIOCTHXKEHHUS OTJIMYAIOTCSI IO IOJIHOTE OCBOCHHS
IUIAHUPYEMBIX PE3Yy/IbTaTOB, YPOBHIO OBJIAJICHUS YYEOHBIMU JNEHCTBUSAMU U CPOPMHUPOBAHHOCTHIO
MHTEPECOB K JaHHOW IpeaIMeTHON 001acTH.

WnauBuayanbHble TpaeKTOpunu oOydeHus: 00ydaromuxcs, JeMOHCTPUPYIOIKX MOBBIIIEHHbIN
U BBICOKMH YpPOBHHU JIOCTHXKEHUH, Ierecoo0pa3HO (OpMHUpPOBAaTH € Y4ETOM MHTEPECOB 3TUX
oOyuaronuxcs ¥ HMX IJIaHOB Ha Oynymiee. [Ipum Hamuuuu yCTOMUYMBBIX MHTEPECOB K y4eOHOMY
MpeIMETy U OCHOBATENIbHOM MOATOTOBKH MO HEMY Takue 00ydarolmuecs MOTyT ObITh BOBJICUEHBI B
MIPOEKTHYIO AEATEIbHOCTD IO NMPEAMETY U COPUEHTHPOBAHBI HA MPOI0KEHNE 00YyUeHHSI B CTapIINX
KJIaccax 1Mo JTAaHHOMY PO (QHITIO.

Jlnis onucaHusl MOJrOTOBKH 00yYaroIuXcs, YPOBEHb JOCTHKEHUH KOTOPBIX HIXKE 0a30BOro,
11€J1eCO00Pa3HO BBIJICJINTh TAKXKE J1BA YPOBHS:

Hu3kuii yposens NOCTUKEHUH, OLIEHKA «II0OX0» (OTMETKa «2»), HE JAOCTHXKEHHE 0a30BOr0
YpOBHS (MIOHWKEHHBINH U HU3KUW YPOBHU JOCTHKECHHUH ) (UKCUPYETCS] B 3aBUCUMOCTH OT 00bEéMa 1
YPOBHSI OCBOCHHOTO M HEOCBOCHHOT'O COJIEP/KAaHUS IIPEAMETA.

Kak mnpaBuio, NOHMKEHHBIH YpPOBEHb JOCTHXKEHHUH CBHUJETEIBCTBYET 00 OTCYTCTBUHU
cucTeMaTHYecKoi 0a30BOM MOATOTOBKH, O TOM, YTO O0OYYarOLIMMCS HE OCBOCHO Ja)Ke U MOJIOBUHBI
IUTAHUPYEMBIX PE3YJIbTaTOB, KOTOPBIE OCBAaUBAET OOJIBIIMHCTBO 00YYaOLIUXCS, O TOM, YTO UMEIOTCS
3Ha4YMTeNbHbIE IPOOEIbl B 3HAHUSAX, JalbHelee o0ydyeHue 3arpyaneHo. [lpu stom obydaromuiics
MOJKET BBIIOJHATH OTJIEJIbHBIEC 3aJlaHMsl MOBBILIEHHOrO ypoBHs. [laHHas rpynna oOydaromuxcs (B
cpeaHeM B xozae oOyueHMs cocraistomias okono 10 %) TpeOyer cnenuanbHOW AMArHOCTHKH
3aTpyAHEHU B 00y4eHuH, MpoOeIoB B CUCTEME 3HAHUM M OKa3aHUs IieJICHANpaBIeHHON IOMOIIH B
JOCTHXKEHUH 0a30BOT0O YPOBHSI.

Hu3skuil ypoBeHb OCBOCHMS IIIAHUPYEMBIX PE3YJIbTaTOB CBUACTEILCTBYET O HAJIMYUU TOJIBKO
OTIENBHBIX (PparMeHTapHBIX 3HAHUM MO0 MpeaMeTy, JalbHeliee oO0yuyeHHe MPaKTHUYECKH
HEBO3MOXKHO. OOyyaromuMces, KOTOpble IEMOHCTPUPYIOT HU3KUM YPOBEHb JOCTHXKEHUN Tpedyercs
crieluanbHas IOMOIb HE TOJIBKO 10 y4eOHOMY MpeaMeTy, HO U M0 (OPMHUPOBAHUIO MOTHBALMM K
0o0Oy4YeHHI0, PAa3BUTHIO MHTEpeca K U3ydaeMoil IpeaMeTHON 006jacTu, MOHMMAaHUI 3HAYUMOCTH
npeaMeTa Ui KU3HU U JIp. TOJIBKO Hanuuue MOJIOKUTEIbHOM MOTHBALMM MOXET CTaTb OCHOBOM
JMKBUAALMY POOETOB B 00YUYSHUHU ISl JAHHOM IpyIIbl 00y4Yaromuxcs.

HOPMbI OHEHOK IIMCBMEHHBIX PABOT (KOHTPOJIBHAS PABOTA,
CAMOCTOATEJIBHASA PABOTA, TEKYIIASA IIMCBbMEHHAS PABOTA)
IO TEOMETPHH B 10 - 11 KITACCAX

OLICHKE[ AOCTHIKCHUA NPCIAMCTHBIX PE3YJIbTATOB BEIETCI KaK B XOJe TCKYHICTO U
MNPOMCXKYTOYHOI'0O OLCHHMBAHUA, TaK W B XOJIC€ BBIIIOJIHCHUSA HUTOT'OBBIX IHNPOBCPOYHBIX pa60T.
Pe3yJ'ILTaTBI HaAKOILJICHHOM OIICHKU, HOHy‘-IGHHOﬁ B XOJC TCKYHICTO U TPOMCIKYTOYHOI'O OICHHUBAHW A,



YUUTBIBAIOTCS TIPU OIPEICICHHH WTOTOBOM OILIGHKH MO TpenMmeTy. [Ipu 3ToM, TeKyIiue OLCHKH
BBICTABJISIFOTCS TI0 JKEJIAHUIO, 32 TEMATUYECKUE TIPOBEPOUHBIE Pa0OTHI — 00SI3aTEIILHO:

1) 3a 3amaum, peni€HHbIC MPH U3YYCHUH HOBOW TEMbI, OTMETKA CTABHMTCS TOJILKO IO JKEIAHUIO
yUEHUKA.

2) 3a caMOCTOSTEIbHYI0 paboTy OOydaromero Xxapakrepa OTMETKa CTaBHTCS TOJBKO IO
KEJAaHUIO YUCHUKA.

3) 3a KaKAyH CaMOCTOSTEIbHYIO, IPOBEPOUHYIO 110 U3y4aeMOi TeMe OTMETKA CTABHTCS BCEM
y4eHUKaM. YUEHUK HE MOXKET OTKa3aThCs OT BBICTABJICHUS ITOH OTMETKH, HO UMEET MPaBO
nepecaaTh OJIUH pas.

4) 3a KOHTpPOJIbHYIO pabOTy OTMETKA BBICTABISCTCS BCEM YYCHHKAM. YUYCHHK HE MOXKET
OTKA3aThCs OT BBICTABJICHUS OTMETKH U HE MOXKET €€ TIepecaaTh.

HroroBas oueHka 3HaHUI, YMEHUI U HABBIKOB.

1) 3a yueOHyIO YeTBEpTh M 3a TOJl 3HAHHS, YMEHHS U HABBIKK OOYJArOIIUXCSA MO0 MaTeMaTHKE
OIICHUBAIOTCS OJJHUM OaJlJIOM.

2) OcHOBaHHEM JIsl BBICTABJICHUS HTOTOBOM OIIEHKH 3HAHHU CIIY)KaT pe3yJbTaThl HAOIIOICHHI
YUHUTEIS 32 TTOBCETHEBHON pabOTON YUYEHHMKOB, YCTHOTO OIPOCA, CaMOCTOSATEIbHBIX paboT
KOHTPOJIBHOTO XapakTepa, TECTOB, TEKYIIUX, PYOSKHBIX U UTOTOBBIX KOHTPOJIBHBIX PaloT.
OnHako MOCEeIHUM MPUIAETCS HanboJIbIliee 3HAUCHHUE.

3) Ilpu BBICTaBIIEHMH HUTOTOBOM OIEHKH YYHUTHIBAETCS KaK YPOBEHb TECOPETUYECKHUX 3HAHHU
YYCHHKA, TaK ¥ OBJIAJICHUE UM MIPAKTUICCKUMH YMEHHUSIMHU U HaBbIKaMu. OJHAKO YICHHUKY HE
MOXET OBITh BBICTABJICHA IMOJIOKUTEIbHAS UTOTOBAsI OI[EHKA M0 MaTeMaTHKe, €CIU BCE WU
OOJIBITMHCTBO €T0 TEKYNIUX OOYy4alolUX M KOHTPOJIbHBIX paboOT, a TakKe HTOroBas
KOHTpOJIbHasi paboTa OLIEHEHbl KaK HEYJOBJIETBOPHUTEIbHBIC, XOTS €ro YCTHBIE OTBETHI
OIICHUBAJIUCH TIOJIOKUTENBHO.

4) OGyyaronuecst OTCYTCTBYIOIIME Ha KOHTPOJBHON paboTe MUIIYT KOHTPOJIBHYIO paboTy 1o
JAHHOW TeMe OT/AEbHO MOCie YCBOCHHs MaTepuana TeMbl. O1eHKa JJisi OTCYTCTBYIOIIUX Ha
KOHTPOJIbHOU pab0Te BBHICTABIIACTCS CIACAYIOMNUM 00pa3om: H/4.

5) Ilpu BBIMOJHECHHH TEMATHUYCCKOW KOHTPOJIbHOW pabOThl OIEHKAa «3» CTaBHTCSA 3a
BbITIOJIHEHUE He MeHee 60% 3ananuii paboTsl. [Ipyu BHIMOIHEHHH UTOTOBOM KOHTPOJIBHOU
paboThl (4ETBEPTHOM, MOIYrOI0BOM, TOJOBOM), OlleHKa «3» cTaBUTCS 3a BbloyHeHue 50%
paboTHI.

Conepxxanne n 00bEM MaTepHaia, BKIIOYAaEMOTO B KOHTPOJIbHBIC NMHCHMEHHBIE pabOTHI, a
TaKKe B 3aJaHUS JUIS MTOBCEAHEBHBIX NMHUCHMEHHBIX YIPAXHEHUH, ONPeenstoTcs TpeOOBaHUIMU,
YCTaHOBJICHHBIMU 00pa30BaTeIbHOM MPOTrpaMMOii.

[To xapakrepy 3aaHuii MMICBMEHHBIE PAOOTHI COCTOAT: &) TOJILKO U3 MPUMEPOB; 0) TOIBKO U3
3aja4; B) U3 3aJa4 U IPUMEPOB.

OueHka NHUCBMEHHOM paboOTHI ompenenseTcss ¢ y4éToM Tpexae Bcero e€ oOmero
MaTeMaTU4ecKOro YPOBHS, OPUTHHAIBHOCTH, TIOCIIEA0BATEIBHOCTH, JOTHYHOCTH €€ BBIIIOJHEHUS, a
TaKKe YMCIIa OMNOOK U HEOYETOB U KadecTBa 0(OpMIICHUS paboOTHI.

Omnbka, nosmopsrowascs B OIHOW pabOTe HECKOJIBKO pa3, paccMaTpUBaeTcs Kak OJHa
omnoka. 3a opgocpaguueckue omMOKH, NOMyLIEHHbIE YYCHHKaMM, OLIEHKAa HE CHIDKaeTcs; o0
opdorpaduyeckux omuOkax TOBOIUTCA IO CBEACHHUS IpernojaBaTeNss PyccKoro s3bika. OmHaKo
OLIMOKKM B HANHMCAHUM MameMamuieckux mepmuHos8, YK€ BCTPEUaBIIUXCS IIKOJbHHMKAM Kiacca,
JIOJKHBI YUUTBIBATbCS KaK Hedouémul B paboTe.

IIpu oueHke NMHCBMEHHBIX pabOT MO MaTeMaTHKe pa3IMyaloT 2pyovie owuoOKu, OwudOKU U
Hedouémul. [1one3HO JOTOBOPUTHCS O €AMHOM JJIsi BCEro 00pa30BaTEIbHOTO YUPEXKJICHUS CUCTEME
MIOMETOK Ha MOJISIX MUCbMEHHOW paboThl — Hampumep, Tak: V — HeJo4eT, £ — omunbKa (Herpyoas
ommoOKa), | — rpyoas ommoka.

I'pyovimu cuumaromesn omuokKu:
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- HE3HAHUE ONpPE/ETICHUs OCHOBHBIX MOHATUN, 3aKOHOB, IMPABHJI, OCHOBHBIX TMOJIOKEHUN TEOPUH,
He3HaHue (GopMyJ1, OOIICTIPUHSATHIX CHMBOJIOB 0003HAUCHUH BEIMYUH, CIUHUI] KX NU3MEPCHHUS,

- HE3HAaHWE HAMMEHOBAHUW €JIMHULl U3MEPEHUS;

- HEYMEHHE BBIJICJIIUTh B OTBETE IJIaBHOE;

- HEyMEHHUE MPUMEHSATh 3HAHUS, AITOPUTMBI [T PEIICHUS 33]1a4;

- HEyMEHHE JIeJIaTh BBIBOJIbI M 0000IIECHNS;

- HEyMCEHHUE YHTATh U CTPOUTH rpaduKy;

- HEyMEHHE T0JIb30BaThCS IEPBOUCTOUYHUKAMH, YICOHUKOM U CIIPaBOYHUKAMH,

- TMOTEeps KOPHS WM COXPAaHEHHUE MOCTOPOHHEr0 KOPHS;

- otOpaceiBaHUe 0€3 OOBSICHEHUI OJTHOTO U3 HHX;

- PpaBHO3HAYHbBIC UM OIIHOKH;

- BBIYHCIHUTENLHBIE OITMOKH, €CJIIH OHHU HE SIBJIISTFOTCSI OITMCKOM;

- JIOTMYECKHE OIINOKH.

K nezpyovim omubKkam cieryeT OTHECTHU:

- HETOYHOCTHb (OPMYIUPOBOK, ONPECIICHNUN, MOHITUH, TEOPHil, BbI3BaHHAs HEMOJHOTOM OXBaTa
OCHOBHBIX ITPU3HAKOB ONPEIEIAEMOT0 MMOHATHS WIN 3aMEHOM OJIHOTO - ABYX U3 3THX IIPU3HAKOB
BTOPOCTEIICHHBIMY;

- HETOYHOCThH rpaduka,

- HEpalMOHAIBHBIM METOJ PELICHUs 3aJadd WIM HEJOCTaTOYHO MNPOJAYMAHHBIM IUIaH OTBETa
(Hapy1IeHue JIOTUKH, T0AMEHA OT/IEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENEHHBIMU);

- HepalHOHAJIbHBIE METOABI Pa0OTHI CO CIPABOYHOM U IPYroM JIUTEpaTypO;

- HEyMEHHe pellaTh 3aJjauu, BHIIOIHSThH 3a/1aHus B OOIIEM BUJIE.

Heoouemamu sBasrotcs:
- HepalMoHaJIbHBIC MPUEMBI BBHIYUCICHUNA W TIpeoOpa30BaHMii; HEOPEKHOE BBHITIOJIHCHUE 3aIUCEH,
YepTekKel, cxem, rpa)uKoB.

OIIEHKA MUCBbMEHHOM PABOTHI 110 BBITIOJTHEHUIO
BBIYHCJIUTEJBHBIX 3AJAHUM U AJITEBPAMYECKHUX
IMPEOBPA3OBAHUI

Buvicokuii yposenv (ouyenka «5») craBuTCs 3a 0€3yKOPHU3HEHHOE BBITIOJTHCHUE MUCHMEHHOM
paboTHI, T. €.

a) ecJM pelIeHne BCeX MPUMEPOB BEPHOE;

0) eci Bce JIEHCTBHS M MPeoOpa3oBaHUs BBHITIOJHEHBI PABUIIBHO, 0€3 OMIMOOK; BCE 3alUCH
X0Jla peIIeHUs] PACIOJIOKEHBI MOCIeIOBaTeNIbHO, a TaKXe CJAelaHa MpOBEpKa peIIeHUs B TeX
Cllydasix, Korja 3To TpedyeTcs.

Ilosviwennwtii yposens (oyenxa «4») craBurcs 3a paboTy, KOTOpas BBIIIOJIHEHA B OCHOBHOM
MPaBUJIbHO, HO JIOMYIIeHA ofHa (HerpyOas) omrbka Uiy ABa-TpU HEI04UETA.

ba3zoewtii yposens (ouenka «3») CTaBUTCA B CIEIYIOIINUX CIy4Yasx:

a) ecau B paboTe uMmeeTcs ojiHa rpydas omudka u He 0oJiee 0JIHOM Herpy0oil ook,

0) Ipu HaJTMYUU OJHOM rpy0oil OMMOKK U OJTHOTO-ABYX HET0UETOB;

B) MU OTCYTCTBUHU TpyOBIX OLIMOOK, HO MPH HAJIMYUHM OT JBYX /0 YETHIPEX (HErpyObIX)
OLIMOOK; T') MPU HAJIMYUM JBYX HEIpyOBIX OMIMOOK U He Oojiee TPEX HET0UETOB;

1) IPU OTCYTCTBUH OIIMOOK, HO MPU HAJTMUYUU YETHIPEX U 00Jiee HEOUETOB;

€) €CJI BEPHO BBIMIOJIHEHO 00Jiee OJOBUHBI 00hEMa BCei pabOTHI.

Hus3kuii ypoeensv (ouenxa «2») CTaBUTCA, KOTJA YUCIO OMUOOK MPEBOCXOAUT HOPMY, MPH
KOTOPO1 MOKET ObITh BBICTABIICHA MOJIOKUTEIbHAS OI[EHKA, MIIH €CJIU MPABUIBLHO BHIMIOJTHEHO MEHEee
MIOJIOBUHBI BCE PabOTHI.

Ilpumeuanue. OueHka «5» MOXKeT ObITh MOCTaBJIEHA, HECMOTPS HAa HAJIWYHUE OJHOTO-IIBYX
HE/O04ETOB, €CJIM YYEHUK Jall OPUTMHAIBHOE pEIICHHWE 3aJaHui, CBUJETENbCTBYIOLIEE O €ro
XOPOIIeM MaTeMaTHUYeCKOM Pa3BUTHH.
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OLIEHKA MMCbMEHHOM PABOTBHI IO PEHIEHAIO TEKCTOBBIX 3ATAY

Buvicokuit yposensv (ouyenka «5») CTaBUTCS B TOM Cily4yae, KOrJa 3a/iadya peuieHa MpaBUIbHO:
XOJ peleHH s 3a]1a4i BepeH, BCe NCHCTBHS U MPeoOpa30BaHMsI BHIIOJIHEHB! BEPHO U PAIIMOHAIBHO; B
3ajaye, pemaeMoi ¢ BONPOCAMH WM MOSCHEHHMSIMHU K JCHCTBHSIM, JaHBl TOYHBIE U NPaBHIbHBIC
(GbopMYyIHPOBKH; B 3a/ade, pElIaeMoil ¢ MOMOIIbIO YpaBHEHHS, JaHBI HEOOXOJWMBIC MOSICHEHHS,
3aIlMCH TIPABUIIBHBI, PACTIOJI0KEHBI TMOCIEI0BATENHHO, TaH BEPHBIM M MCUEPITBIBAIONINI OTBET Ha
BOIIPOCHI 33/1a4H; C/IeJIaHa MTPOBEpKa PEIICHUS (B TEX CIIydasix, KOT/ia 3TO TpedyeTcs).

Ilogviwennutii yposensv (ouenka «4») CTaBUTCS B TOM CIIydae, €CJIU IPU MPaBUIBHOM XOJ€
peleHus 3a/1a41 JONyIIeHa OJHa Herpyoast ommnoOKa WK JBa-TPH HEJOUETA.

ba3zoewtii yposens (oyenka «3») CTaBUTCS B TOM CIIy4ae, €CJIU XOJ PEIICHUs TPABUIIbHBIM, HO:

a) JIOMYyIlleHa OJIHa TpyOas onmoKa u He 0oJiee 0THON HErpyooii;

0) momymieHa ogHa rpy0ast onrnoka u He 60jiee IByX HEI0YETOB;

B) JIOMYILIEHBI TPU-UETHIPE HETPYObIE OLIMOKHU MPU OTCYTCTBUU HEJOUYETOB;

T') JIOMYIIEHO He O0Jiee IBYX HETPYObIX OMIMOOK U TPEX HETOUETOB;

1) IPX OTCYTCTBUU OIIMOOK, HO MPU HAIMYUK OoJiee TPEX HEJOUYETOB.

Huskuit yposens (ouenka «2») CTaBUTCS B TOM CJIy4ae, KOT/Ia YUCJIO OMIMOOK MPEBOCXOAUT
HOPMY, TIPH KOTOPOW MOXKET OBITh BHICTABIICHA MOJIOKUTEIHHAS OIICHKA.

Ilpumeuanus.

1. OneHka «5» MOeT ObITh MMOCTaBJIEHA, HECMOTPS Ha HAJIMYKE OMMCKU MWW HENOYETa, €CIn
VUEHHWK Jall OPUTHHAIBHOE PEIICHHE, CBHIETEIhCTBYIOIIEE O €ro XOpOIIeM MaTeMaTHYECKOM
Pa3BUTHH.

2. IlonoxuTtenbHas OLEHKA «3» MOXKET ObITh BHICTABJIEHA YUEHUKY, BBIMOJHUBIIEMY padboTy
HE TMOJTHOCTHIO, €CJIM OH 06€301mMO0YHO BBITIOJIHUI 00JIee TIOJIOBUHBI 00hEMa Beel paboThI.

OIHEHKA KOMBUHHUPOBAHHBIX IMCbMEHHBIX PABOT
IO TEOMETPHUMN.

[TuceMenHas paboTa 1Mo reOMETPHUH, TIOJUIe)KAIask OIICHUBAHHUIO, MOYKET COCTOSTh M3 3a/1a4 U
MPUMEPOB  (KoMOuHUposannas paboma). B >TOM cioydae mpenojaBaTeNlb CHadanga Jaér
MPEIBAPUTEIILHYIO OIICHKY KaXKI0H 4acTh pabOoThI, a 3aTeM OOIIYI0, PYKOBOJCTBYSCH CIICIYFOIIAM:

a) eciii 00e yacTu pabOTHI OLIEHEHBI OJIMHAKOBO, TO ATa OILIEHKA JI0JDKHA OBITH OOIIEH 1)1 BCEeH
paboTHI B 11EJIOM;

0) eciIM OLIEHKH YacCTeH pa3HATCS Ha OJUH Oajll, HallpUMEp, JaHbBI OLICHKH «5» U «4» WIN «4»
U «3» | T. II., TO 32 paboOTy B IIEJIOM, KaK IMPABUJIO, CTABUTCS HHU3IIAS U3 JBYX OILICHOK, HO IPH 3TOM
YYUTBIBACTCS 3HAUCHUE KAXI0H U3 YacTell paboThI,

B) HM3IIAs U3 JBYX JAaHHBIX OICHOK CTaBUTCS W B TOM Clly4ae, €CJIM OJIHA YacTh pabOThI
olleHEHa OAIIOM «5», a pyras — OaioM «3», HO B 3TOM Clly4ae MperoaBaTeib MOXKET OICHUTh
TaKyr paboTy B LIEJIOM OAIJIOM «4» TIPU YCIOBHH, YTO OIICHKA «5)» IMOCTABJICHA 33 OCHOBHYIO YacTh
paboTHI;

T') €CIIM OJIHA U3 YacTel pabOThI OLICHEHA 0ATIIOM «S5» U «4», a ipyras — OayioM «2», To 3a
BCIO pabOTy B IIEJIOM CTaBUTCS Oall «2», HO MperoaBaTeib MOXKET OILICHUTh BCIO paboTy OayuioMm
«3» MpH YCIOBHH, YTO BBICIIAS U3 ABYX JAaHHBIX OLIEHOK MOCTaBJIEHA 32 OCHOBHYIO YacTh PabOTHI.

Ilpumeyanue. OCHOBHOW CUUTaeTCsl Ta 4YacTh PabOTHI, KOTOpas BKIIOYAET OOJBIIUN IO
00BEMY miH HanboJiee BaXKHBIHN 10 3HAYSHHUIO MaTepHall 0 U3y4aeMbIM TeMaM MPOrPAMMEI.

OILEHKA TEKYIIUX INCbMEHHBIX PABOT
[Ipu oreHKEe MOBCEAHEBHBIX OOYYAIONIMX pabOT MO MAaTEeMAaTHKE YYUTENb PYKOBOACTBYETCS
yKa3aHHBIMH HOPMAaMH OIICHOK, HO YUUTBIBACT CTENEHb CAMOCMOAMENbHOCY BHITIONMHEHUS paboT
yUYAIIUMHUCS, a TAKXKE TO, HACKOJBKO 3aKPETIEH BHOBh M3y4aeMblii MaTepual.
Ooyuarouwjue nucomennvie padompl, BHITIOJTHEHHBIE YYAIIUMUCS BIOJHE CAMOCTOSITENBHO C
MIPUMEHEHHEM PaHee W3YUEHHBIX M XOpoulo 3aKPeIUIEHHBIX 3HAHUM, OLIEHUBAIOTCS MAK Jice, KaK |
KOHMPOIbHble pabomal.
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Obyuaroujue nucbmennbvle padomul, BHITIOTHEHHBIE BIIOJIHE CAMOCTOSITEIIBLHO, HA MOIbKO YMO
U3yYeHHbvle U HeOOCMAMOYHO 3aKpeniéHHble NPAsuid, MOTYT OLICHUBATHCS HA 0OUH DAL 8bluie, YEM
KOHTPOJIbHBIE pabOoThl, HO OyeHKa «5» W B 3TOM CIllydae BBICTABJISIETCS TOJIBKO 32 0€3yKOPHU3HEHHO
BBITIOJTHEHHBIC PAOOTEHI.

ITucomennsvle padomoi, BHIIOJHEHHBIE B KIIACCE C NPeO8aApUMENbHbIM pa300pomM HX TOJI
PYKOBOJICTBOM YYHTEINsI, OLCHUBAIOTCS HA OOUH OQN HUdCe, 9eM 3TO MPEIYCMOTPEHO HOPMaMH
OIICHKH KOHTPOJBHBIX MHCBbMEHHBIX paboT. Ho 6Oe3yrxopusnenno BbIONHEHHAs paboTa U B 3TOM
cllydae OIEHHBACTCS OaIIoM «5».

Jomawinue nucomennvie padbomsl ONCHUBAIOTCS TaK )K€, KaK KIaccHast paboTa 00ydaroniero

XapakTepa.

HOPMbI OHEHOK MATEMATHYECKOTI'O ITUKTAHTA

BBICTABIISIETCS C YUETOM YHCIIa BEPHO PEIICHHBIX 3a/IaHHIA:

Boicokuii yposens (ouenka «5» ):. ancio BepHbIX 0TBETOB —0T 90 10 100%.
Hosvruenntit yposens (ouenka «4»): 4uciao BEPHBIX OTBETOB —OT 66 10 89%.
FBaszoesvtii yposens (oyenka «3»): 9MCI0 BEPHBIX OTBETOB -0T 5010 65%..
Hus3skuii yposens (ouenka «2»): 4icio BepHbIX 0TBETOB MeHee 50%.

HopMbI oneHok Tecra:

Buicoxuii yposens, ouenka «5»: uncno BepHbIx 0TBETOB —OT 90 10 100%.
Hosvruennutit yposens (ouenka «4»): 4uciao BEPHBIX OTBETOB —OT 66 10 89%.
FBaszoevtii yposens (ouenka «3»): 9iCa0 BEPHBIX OTBETOB -0T 5010 65%.
Hus3skuii yposens (ouenka «2»): 9iCio BEPHbIX 0TBETOB MeHee 50%.

HOPMBbI OHEHOK YCTHOI'O OTBETA:

Boicokuii yposens (ouenka «5») BHICTABISCTCSA, €CIIH yUAITANCS:

v

ANIAN

MOCJIEI0BATENIbHO, YETKO, CBSI3HO, 0OOCHOBAHHO M 0OE30ITMO0OYHO M3JIaraeT y4eOHBIH
MaTepHa;

JaeT OTBET B JIOTMYECKOW TIOCJICJIOBATEIIBHOCTH C HCIIOJIb30BAHUEM IPUHSATOM
TEPMHHOJIOTHH; ITOKa3bIBaeT MOHUMAHUE CYIN[HOCTH pPaccMaTPUBAEMBIX TOHSATHUH,
SBJICHHH M 3aKOHOMEPHOCTEH, TEOpHH, B3aMMOCBS3CH; yMEeT BBLICIATH TIJIABHOE,
CaMOCTOSITCIIBHO MOATBEPXKAATh OTBET KOHKPETHBIMH IMPUMEPaMH, (haKTaMu;
CaMOCTOSTEIIPHO aHAJIU3UPYET U 0000IIaeT TCOPETHUSCKUI MaTEPHAI;

CBOOOZHO YCTaHABJIMBACT MEXKIIPEJAMETHbIC (HAa OCHOBE paHee MPUOOPETEHHBIX
3HAHMI) U BHYTPUIIPSIMETHBIC CBSI3H;

YBEPEHHO W 0€301IMO0YHO MPUMEHSET IOJIyYCHHbBIC 3HAHUS B PEIICHUU HOBBIX, pPaHee
HE BCTPEUYABIIMXCS 3a]1a4;

palMoOHAILHO UCIOJB3YET HAIISATHBIC TTOCOOMSI, CIPAaBOYHBbIC MaTepHalibl, YYCOHHK,
JOTIOJTHUTEIIPHYIO  JINTEPATypy, IEPBOMCTOYHUKH, TPUMEHSIET YHOPAIOYCHHYIO
CHCTEMY YCIOBHBIX O0O3HA4YCHUH NPH BEJCHUU 3alMCEH, COMPOBOXKIAIOIINX OTBET;
HMeeT HeoOXOIUMbIC HAaBBIKM pabOThl C IpHOOpaMHU, YEpPTSHKAMH, CXEMaMH U
rpadukamu, COMyTCTBYIOIIMMH OTBETY; TOMYCKAaeT B OTBETE HEAOUYETHI, KOTOPHIE JIET'KO
HCIIPABIISET MO TPEOOBAHUIO YUUTEIIS.

ITosvtumennutit yposens (ouenka «4») BHICTABISACTCS, €CITH yUaITHACS:

v

v

v

MOKa3bIBAET 3HAHME BCEr0 M3YYEHHOro Y4eOHOTO Marepuana; JaeT B OCHOBHOM
NIPaBUIIbHBII OTBET;

y4eOHBI Marepuan u3aaraeT B 000CHOBAHHOW JIOTMYECKON MOCIEOBATEILHOCTH C
MPUBEICHUEM KOHKPETHBIX IPUMEPOB, IPU 3TOM JIONYCKAET OJHY HErpyOylo OIIHNOKY
WM He 0oJiee IBYX HEJJ0YETOB B UCIOJIb30BAaHUU TEPMUHOJIOTHH YUeOHOTO MpeaMeTa,
KOTOpBbIE MOJET HCIPaBUTh CaMOCTOSITEIbHO; aHAIU3UpyeT U  00oOmiaer
TEOPETUYECKUI MaTepHal;

OCHOBHBIE NTPaBUJIa KYJIbTYphl YCTHOH peuu;
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v\ IPUMEHSET YIOPAIOUEHHYIO CUCTEMY YCIOBHBIX 0003HAYEHHI IIPH BEACHHUHU 3aMUCEN,

CONPOBOKJAIOIINX OTBET;
bazoevtit yposenv (ouenka «3»), BHICTABIIACTCS, €CIIN YIALTHIACS:

v/ JIEMOHCTPHUPYET YCBOEHHE OCHOBHOIO COJEp)KaHHs Y4eOHOTO Marepuaia, HMEeT
po0Oenbl, He MPENATCTBYIOIINE NATbHEHIIIEMY YCBOSHUIO YUeOHOTO MaTepHaa;

v\ IpUMEHSET MOJy4eHHBIE 3HAHWS IPH OTBETE HA BOIPOC, aHAIM3E IPEII0KEHHBIX
CUTYyalui 1mo o0pasiy; A0MycKaeT OMUOKH B HCIIOIb30BAaHUH TEPMUHOJIOTHH YI€OHOTO
IpeiMeTa; MOKa3bIBaeT HEAOCTATOYHYIO C(HOPMUPOBAHHOCTh OTAEIBHBIX 3HAHUN U
YMEHUH;

v/ BBIBOJIBI M 0000MIEHHS aprYMEHTHPYET ClIabo, JIOMYCKAET B HUX OMINOKH; 3aTPYAHSIETCSA
MpU aHaIM3e U 00001meHn yueOHOTO MaTepuaa;

v/ JlaeT HENOJIHbIE OTBETHI HA BOTIPOCH! YUMTEISI HIIM BOCIIPOU3BOIUT COJIEPIKAHUE PaHEE
MIPOYUTAHHOTO Y4E€OHOTO TEKCTa, CJ1a00 CBA3aHHOTO C 3a/1aHHBIM BOIIPOCOM;

v UCHOJIB3YEeT HEYNOPSAOUYEHHYI0 CHCTEMY YCIOBHBIX OOO3HAYEHHWH IpU BEIECHUU
3aIMcel, COMPOBOKIAOIINX OTBET.

Hus3kuii yposens (oyenka «2») BHICTABIISICTCS, €CITH YUAITHIACS:
HE PacKpblI OCHOBHOE COJIep KaHHEe y4eOHOTro MaTepuana B Ipejenax MOCTaBICHHBIX
BOIIPOCOB;

v\ He yMeeT IPUMEHSATH UMEIOIINECS 3HAHUS K PEIIEHHIO KOHKPETHBIX BOIIPOCOB U 3a/1a4
o oOpa3siy;

v/ JIONyCKaeT B OTBETE 00JIee ABYX TPYOBIX ONIMOOK, KOTOPBIE HE MOXKET MCIPABUTH JaKe
MIPH TIOMOIIN YIAITAXCS B YIUTEIS.

KPUTEPUM OLIEHUBAHUSA IO IPU3HAKAM TPEX YPOBHEW YCIEIIHOCTH

YPpoBHH yCHEIIHOCTH 5-0ajsIbHAs MIKaJa 100% - a1
IKaJjia

He 10CTMrHYT HeOOXOAUMBIH | «2»
YPOBEHb KAa4YeCTBEHHAs OLIEHKAa: HIDKE HOPMBI, 0-49%
He pemena tumnoas, MHOro pa3 | HEYIOBJIETBOPUTEIILHO
oTpaOoTaHHas 3aja4ya

Heo0xoaumplii (0a30Bblii) «3»
YPOBEHbD KayecTBeHHAsl OLleHKAa: HopMa, 3auér,
Pemenue THIIOBOH 3a/1a4yM, | yIOBJIECTBOPUTEIHHO. 50-79%

nof00HOM TeM, YTo pewanu yxe | YacTUuHO — ycmemiHoe — pemieHue (¢
MHOTO pa3, TrIAe TpeOOBaNUCh | HE3HAUUTEIbHOW, HE BIUAOLIEH Ha
OoTpabOTaHHBIE YMEHHUS M YK€ | pe3ylbTaT OMMOKON WM C MOCTOPOHHEH
YCBOCHHBIE 3HAHUS MOMOIIBIO B KAKOW-TO MOMEHT pelIeHus)
«4»

KayeCTBEHHAsl OLlEeHKA: XOPOIIIO.
[Monnocteio ycmemnoe pemenue (6e3 | 80— 99%
OIIMOOK U MOJIHOCTHIO CAMOCTOSITENTFHO)

IHoBbIIEHHBIH «4»

(mporpaMMHBIii) ypoBeHb Ka4yecTBeHHasi OleHKa: Olu3ko K

Pemenune HecTanmapTHON 3a7aud, | OTIWYHO. 80-99%
rne noTpedoBaIOCh mbo | YacTMyHO — ycremiHoe — pemeHue  (c WIN

MPUMEHUTh HOBBIE 3HAHUA IO | HE3HAYUTENBPHOW  OIMMOKON WiaMm ¢
W3y4aeMOM B JIaHHBIM MOMEHT | [IOCTOPOHHEW IOMOLIBKD B  KAaKOW-TO
Teme, 1100 yKe YCBOCHHBIEC 3HAHUSI | MOMEHT PEIICHUs)

U  yYMEHMS, HO B  HOBOWH, | «5»

HENPUBBIYHON CUTYyaLUU KaveCcTBEHHAas OlleHKAa: OTIHUYHO.

100%
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[MonmHocteio ycmemnoe pemienue (0e3

OIMOOK ¥ MOJHOCTHIO CAMOCTOSITENIFHO)
MakcumaJabHbIi «5»
(HeoOs13aTeNbHbBIN) YPOBEHD YacTUuHO ycnieniHoe peueHue OtnenbHas
Pemenue 3amaun no marepuaiy, He | (C HE3HAUUTENIBbHOM OMMOKOW WM ¢ LIKaJIa:
u3ydyaBIIeMycs B Kiacce, TJie | HIOCTOPOHHEH TIOMOLIbI0 B  KAaKOW-TO 50-69%
noTpeOOBATUCH 100 | MOMEHT PEIICHUS)
CaMOCTOSITEJIBHO JIOOBITHIE HOBBIE | «5 M 5»
3HaHUS, 60 HOBBIE, | KAUeCTBEHHAsl OLIEHKA: TIPEBOCXOIHO. OtnenbHas
CaMOCTOSITEIIEHO ycBoenHble | [TonHOCTBIO ycmemHoe pemeHue (6e3 IIKasa;
YMEHHUS OIMOOK M TTOJIHOCTHIO CAMOCTOSITEIILHO ) 70-100%

Ilpumepoit. 3aoauu.
«5» — 0e3 omuooK;
«4» — 1 — 2 omnoKu;

I'EOMETPUAI.
KOHTPOJIBHASA PABOTA

«3» — 2 — 3 ommOKku; (00JIee TIOJOBUHBI PA0OTHI CJICITAHO BEPHO).

«2» — 4 u 6onee oMINOOK.

Komoéunuposannas.
«5» — HeT oMIMO0K;

«4» — 1 — 2 ommOKy, HO HE B 3a7a4e;
«3» — 2 — 3 omnbOky, 3 — 4 HerpyOble OIMOKH, HO X0/ PELLIEHUS 3a]]aull BEPEH;
«2» — He pelieHa 3a7a4da uiu oosee 4 rpyObIx OMIMOOK.

TI'pyovie omuoKu. BEIMUCTUTEIBHBIC OMUOKK B PUMEPax M 3a7a4ax; MOPsA0K ICHCTBHM,
HEMpPaBWIbHOE pelIeHNE 3a]au; He JOBEICHHUE JI0 KOHIIA PELIeHHs 3aa4u, IPUMEPa;

HEBBITIOJIHECHHOC 3aJIaHUC.

Hezpyﬂbte OUWUOKU. HEpAlTNOHAJIBHBIC HpI/IéMI)I BBIYHUCIICHUS; HCIIpaBUJIbHAasA IIOCTaHOBKA

BOIIpOCa K HeflCTBHIO IIpu pCUICHUHN 3aJ]la4u.

3a rpaMmaTryecKue OMMOKH, JOTYIIEHHBIC B pa0OTE 10 MaTEMAaTHKE, OLICHKA HE CHIKACTCH.
3a HeOpexHO 0POPMIICHHYIO pabOTy OIIEHKA CHUYKAETCS Ha OJIMH Oajul.

@opMbI ¥ BUIbI KOHTPOJIS

BXOJIHOM: KOHTPOJIbHAsS padoTa.

HpOMe)KYTOqHBIﬁZ CaMOCTOATCIIbHAsA pa60Ta, TCCT, pa60Ta 10 KapTOYKC, MaTeMaTUYECKUIN
JUKTAHT.

TEeMaTUYEeCKUN: KOHTPOJIbHasl pabdoTa.
UTOTOBBII: KOHTPOJIbHAs padoTa.

BBO,[[HYIO AUarHOCTUKY, TPOMEKYTOYHLIC KOHTPOJIbHBIC pa6OTBI U UTOTOBYIO JTUATHOCTUKY

npeanojiaractcsa mNMpoBOANUTL C UCIIOJIb30BAHHUEM PA3HOYPOBHECBLIX 3aJIaHH.

ITPOEKT

OBIIME KPUTEPUU OHNEHUBAHUA ITPOEKTA

Kpurepuu MakcuMaJbHbIH YPOBEHb

JAOCTHKEHHUI 00y4aroImmXxcst
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[ImanupoBaHue U pacKpHITHE TUIaHA, PA3BUTHE TEMbI
CO6op unpopManuu

Br160p 1 rcmosib30BaHNe METOJOB U IPHEMOB
Ananu3 uHpopmanun

Opraau3anus TUCbMEHHON PadOThI

AHanu3 mpoiiecca u pe3ysbraTa

~N O o B~ w N
N L S TR R ~ N N S

JInynoe yuactue

UTOI'o 28

OO0t ypoBeHb JTOCTHKEHUHN yJallluXcsl IEPEBOAUTCSA B OTMETKY IO CIEAYIOIIEeH 1IKaje:
28 - 21 GamoB: «5»;

20 - 16 GamoB: «4»;

15 - 8 GaymoB: «3»;

7 - 0 GamutoB: «2».

1. IInanuposanue u packpvimue niauHa, pazeumue membl.

Bricmmit 6ann cTaBuTCs, €ClIM YIeHUK OTIPEICIsIeT U Y€TKO OTHMCHIBACT IEJTM CBOETO MPOECKTa,
JIaeT TIOCIIEeI0BATEBHOE 1 TIOJTHOE OMMCAHUE TOTO, KaK OH COOMPAETCsl TOCTUYb ATHX IIEJICH,
MpUYEM peaTU3aIysi MPOEKTa IMOJTHOCTHI0 COOTBETCTBYET MPEATIOKEHHOMY MM IIJIaHY.

2. Coop ungpopmayuu.

Bricmmit 6ann cTaBuTCs, €CIIM IePCOHANBHBINA IPOCKT COIEPIKUT TOCTATOYHOE KOJIMYECTBO OTHO
csIeics K 1eny nHGOpPMaIK U CCHUIOK Ha Pa3JInYHbIC HCTOYHHKH.
3. Bulbop u ucnonvzosarue memooos u npuemos.

Bricmmii 6at cTaBUTCs, €CIIM POEKT MOJIHOCTHI0 COOTBETCTBYET LIEISIM M 3a7a4aMm, OTIpe/ieicH
HBIM aBTOPOM, IIPHYEM BBIOpaHHBIE B YPPEKTHBHO MCIIOJIb30BAaHHBIE CPEIICTBA IPUBOISAT
K CO3IaHUI0 UTOTOBOTO MPOJIYKTa BEICOKOTO KaueCTBa.

4. Aunanuz ungopmayuu.

Bricmuii 6amt o 3ToMy KpUTEPHUIO CTABUTCS, €CIIM MPOCSKT YETKO OTpa)kaeT IITyOHHY aHaln3a u
aKTyaJIbHOCTh COOCTBEHHOTO BHJICHHS HJICH yJallUMCs, TPU 3TOM COJECPXKHT II0-HACTOSIIEMY
JMYHOCTHBIN TIOJIXOJT K TEME.

5. Opeanuzayus nucomMeHHoU pabomal.

Beicmiuii 0aimn cTaBUTCS, €M CTPYKTypa MPOEKTa W MUCbMEHHON paboThl (OT4eTa) OTparkaeTt
JIOTHKY ¥ TIOCJIEIOBATEIbHOCTD pabOThI, €CIIH UCIIOJIh30BaHbI aJICKBATHBIC CIIOCOOBI NIPECTABICHUS
MaTepuala (IuarpaMMbl, TpaduKH, CHOCKHA, MaKEThl, MOJICIIA U T. JI.).

6. Awnanuz npoyecca u pezyromama.

Beicmuit Oaym CTaBUTCS, €CJIM yYalluicsl MOCIIEI0BATEIFHO U TIOJIHO aHAIMU3HPYET MPOCKT C
TOYKH 3pEHUS IOCTABICHHBIX IIeNIei, AEMOHCTPUPYET MOHUMAaHHE OOIINX MEPCIEKTUB, OTHOCAIIIXCS
K BBIOpaHHOMY TTyTH.

7. Jluunoe yuacmue.

Cuntaercs B OOJBIIEH CTETIEHN YCTIEITHOM Takas paboTa, B KOTOPOil HATMYECTBYET COOCTBEHHBII
WHTEpEC aBTOpa, SHTY3Ma3M, AKTUBHOE B3aMMOJACWCTBHE C YYaCTHHUKAMH M TOTEHIUATbHBIMU
NOTPEOUTENIMU KOHEYHOTO TPOJIyKTa U, HAKOHEII, eClIi peOeHOK 0OHAPYKUI COOCTBEHHOE MHEHHE
B XOJI€ BBITIOJIHEHUS MTPOEKTA.

C kpuTepusMH OLICHUBAHUS MPOEKTOB y4allrecs 3HaKOMATCS 3apaHee. Takke OHU caMU MOTYT
MPEJIOKUTh KaKUe-TM0O JOMONHEHUSI B COJEp)KaHUE KPUTEPHUEB WM JaXe JIOTOJHUTEIbHBIC
KpUTEpUU, KOTOPBIC, HA UX B3I, HEOOXOAUMO BKIIOYUTH B KPUTEPUAIBbHYIO IIKany. Kpurepun
OIICHUBAHMSI SIBJISIOTCS CBOEr0 poJia MHCTPYKLMEW THpu pabore Haj mpoekroM. Kpome Toro,
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ydJamuecs, 6yI[yIII/I OCBCAOMJICHHBIMU O KPUTCPpHUAX OLCHUBAHUA HX HpOeKTHOfI JACATCIIbHOCTH,
MOT'YT YJIYy4YIIUTb OTACIBHBIC MMAPAMCTPELI, MPCAIaracMbIC IJid OCHUBAHUSA, TEM CAMBIM IIOJIYYHUTHb
BO3MOKHOCTb JOCTHIKCHUS HAUBBICIICTO PE3yJibTaTa.

COILEPKAHUE KYPCA
«EOMETPUSA 10 - 11»

B kypce reomerpun 10 — 11 kIaccoB yCIIOBHO BBIACISIOT CICAYIOIIHME COAep:KaTeIbHbIe
Junnn: «Haenaonan zeomempusny, «I'eomempuueckue guzypory, «Mzmepenue 2eomempuueckux
eéenuuuny, «Koopounamwry, «Bexmopuvry, «/locuka u mnoxucecmea», «l'eomempusa 6
UCIMOPUYECKOM PA36UMUUY.

Marepuan, oTHocsmmiicss k nuHuu «Haenaonas zeomempusa» (dNEMEHTHI HATJISITHON
CTEPEOMETPUH) CIIOCOOCTBYET PA3BUTHIO NMPOCTPAHCTBEHHBIX MPEACTABICHUIN YJalIUXCS B paMKax
M3Yy4YEeHUS TJIAHUMETPHUH.

Copnepxanue paszznenos «I eomempuueckue ¢pucypor» u «HMzmepenue ceomempuyecKux
éeuyuny HAIEJICHO Ha TIOJIyY€HHE KOHKPETHBIX 3HAHUM O T€OMETPUIECKOM (UTYpe KaK BaKHEHUIIIEH
MaTeMaTH4eCKOW MOIEIH JIJIsl OTIMCAHUS OKpYyKaromiero mupa. CucreMaTnieckoe n3y4eHnue CBOMCTB
T€OMETPUUECKHUX (DUTYp TO3BOJIUT Pa3BHUTh JIOTHUYECKOE MBIIIUICHHE U MOKa3aTh MPUMEHEHNE ITHX
CBOWCTB TIPH PEIICHWH 3a7a4 BBIYHCIUTEILHOTO M KOHCTPYKTUBHOTO XapakTepa, a TakkKe
MPAKTUYECKUX.

Marepuan, OTHOCSIIMICS K COAEpXKATEIbHBIM JTUHUSIM «Koopounamur» u «Bekmopwor», B
3HAYUTEIILHON CTENeHN HEeCET B ce0e MEXKITPEAMETHBIC 3HAHHS, KOTOPhIE HAXOAAT MPUMEHEHHUE, KaK
B Pa3JIMYHBIX MaTEMATUUECKHUX JUCITUTUIMHAX, TAaK U B CMEXKHBIX ITPEIMETaX.

Oco0eHHOCThIO TUHUU «/Io2uKa u MHOMcecmeay SBISETCS TO, YTO MPEACTABIECHHBIN 3/1eCh
Marepuaia IPEUMYIIECTBEHHO M3y4aeTcs MpPHU PACCMOTPEHUU paA3JIMYHBIX BOIPOCOB Kypca.
CoOTBETCTBYIOIINI MaTepua HalleJIeH Ha MaTeMaTH4eCKOe pa3BUTHE ydaluxcs, GopMUPOBAHUE Y
HUX YMEHHS TOYHO, C’KATO U SICHO U3J1araTth MbICJIA B YCTHOM U MMCbMEHHOM pevu.

Jlunus «l eomempusn 6 ucmopuueckom pazeumuu TpeIHa3HAUYCHA JUIS (HOPMHUPOBAHUS
MPE/ICTaBJICHU O TeOMETPUM KaK YacTh 4YeIOBEUECKOM KyJIbTyphl, A OOILEro pa3BUTUA
UIKOJIbHUKOB, Ui CO3JaHUsI KYIbTYPHO-UCTOPUYECKON CpeJlbl 00yueHusI.

Kypcy reomerpus 11 kmacc mpucyly CHCTEMaTHU3MPYIOIIUKA M 0000MIalomuil xapakrep
W3JI0KEHUM, HAINPaBIECHHOCTh HA 3aKPEIJICHUE U Pa3BUTUE YMEHUW M HABBIKOB, MOJYYEHHBIX B
HEMOJHOU cpeaHelt mkose. [Ipu nokazarenbcTBe TEOPEM U PEIICHUH 3a]a4 AKTUBHO HCIIOJIb3YHOTCS
M3YYEHHBIE B Kypce IIaHUMETPHUH CBOMCTBAa F€OMETPUUECKUX (DUTYD, TPUMEHSAETCS T€OMETPHUECKUE
npeoOpa3oBaHusl, BEKTOP U KOOPAUHATHI. BbICOKUI ypOBEHBb aOCTPAKTHOCTH U3y4aeMOro MaTepuania,
JIOTUYECKAsi CTPOrOCTh CUCTEMATHYECKOTO U3JI0KEHUS COSAUHSIOTCS C IPUBIICYEHUEM HATJIATHOCTH
Ha BCEX dTamax yuyeOHOro mpoliecca W MOCTOSHHBIM OOpaIleHHEeM K OMBITY y4alluxcs. YMeHUus
n300paxaTh BaxKHEHIINE reOMEeTPUUECKUEe TeJa, BBIYUCIATh UX 00bEMBI U TUIOIIAIU TOBEPXHOCTEH
UMEIOT OOJIBIIYIO MPAKTUYECKYIO 3HAYMMOCTb.

Conep:xanue Tem yueoHoro kypca «l'eomerpusi — 10».

BBenenne. AKCHOMBI CTEPEOMETPHH H UX ciiencTBus. (3 1).

[IpencraBnenue pasnena reomMeTpun — crepeoMeTpud. OCHOBHBIE NIOHATUS CTEPEOMETPHH.
AXCHOMBI CTEPEOMETPHUHU U UX CIIEICTBUS.

Bxoanast KOHTpO/IbHAs padoTa.

Ocnoeénasn uyenb—cPopMUpPOBATH MPEJICTABICHUS yJaIlUXCs 00 OCHOBHBIX OHATHSAX
U aKCHOMaX CTEPEOMETPHH, TO3HAKOMHTD CO CIIOCO0aMHM 33aJaHUs TNIOCKOCTH Ha 0a3e rpyIin akCHoM
CTEPEOMETPUH U UX CIIEICTBUI, C OCHOBHBIMHU MPOCTPAHCTBEHHBIMH (PUTYpaMU U MOJETHUPOBAHUEM
MHOTOTPaHHHUKOB.

Oco6eHHOCThIO yueOHMKa ABIISIETCS PaHHEe BBEJCHNE OCHOBHBIX ITPOCTPAHCTBEHHBIX (PUTYD,
B TOM 4YHCJIE, MHOTOI'PDAaHHMKOB. JlaloTCs HECKOJIBKO CHOCOOOB M3TOTOBJICHUS MoJiesei
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MHOTOTDaHHUKOB M3  pPa3BepTOK M T€OMETPUYECKOTO  KOHCTPyKTOpa. MoaenupoBanue
MHOTOT'PaHHUKOB CIY)KHT Ba)XHBIM (DaKTOPOM pPAa3BUTHS IPOCTPAHCTBEHHBIX IPEACTaBICHUIN
y4daluxcs.

I'nasa 1. Ilapa/uieJiIbHOCTb NPSAMBIX U IUIOCKOCTEH. (22 4).

[lepecekaromuecs, mnapajjielbHble M CKPELIMBAIOLUIUECS NpsSMble B IPOCTPAHCTBE.
Knaccupukanuss B3auMHOTO  pAcloNIOKEHHs] JBYX TMPSMBIX B THpocTpaHcTBe. llpm3Hak
CKpEIMBAIOIIUXCS  OpsMbIX. [lapamnenbHOCTs HpsAMOM M IUIOCKOCTM B IIPOCTPAHCTBE.
Krnaccudukarus B3aMHOTO PACIIONIOKCHHSI MPSAMON W IIOCKOCTH. [Ipu3HaK mMapayieIbHOCTH
npsMoii W 1uockocT. llapamnensHocTh 1BYX mmiiockocTei. Kiaccumdukanus B3auMHOTO
pacrnojyio)keHusi JAByX Iutockocteil. [Ipu3Hak mnapamienbHOCTH JABYX IIockocted. I[lpusHaku
MapajuIeIbHOCTH BYX MPSMBIX B IPOCTPAHCTBE.

Konumponsnas paooma Nel (20 munym) no meme «Bzaumnoe pacnonorcenue npamoix 6
npocmpancmee».

Konmponvnaa paboma Ne2 no meme «Ilapannenvnocme npameix u naocKocmeiiy.

3ammuTa npoekrta «Hesozmosrcuvie ghuzypel u 06vexkmor».

OcHnoeéenasa yenbvb— chopMUPOBATH TPEACTABICHHUS YJAIIMXCA O TMOHSATHUH
MapajulelbHOCTY W O B3aUMHOM pACIOJIOKEHUH TPSAMBIX M IJIOCKOCTEH B MPOCTPAHCTBE,
CUCTEMAaTUYECKH H3YyYUTh CBOWCTBA NapajUIeIbHBIX MPSAMBIX MU IUIOCKOCTEH, MO3HAKOMHUTH C
MOHATHSMH BEKTOpPA, IMapaJlIeIbHOTO MEepeHoca, MapayieIbHOrO MPOEKTUPOBAHUS W HAyYUTh
n300paxaTh MPOCTPAHCTBEHHBIE (PUTYPHI HA MJIOCKOCTU B MapajlieIbHONW MTPOEKLIUH.

B nanHO# Teme 00600miai0TCs W3BECTHBIE U3 IUIAHMMETPUU CBEACHUS O MapauIeIbHBIX
MPsIMBIX. BOJIBIIYI0 MOMOIIB NMPU WILTIOCTPALIMK CBOWCTB MapajuIeIbHOCTU U MPHU PELIEHUH 3a7ad
MOT'YT 0Ka3aTh MOJIEJIM MHOTOT'PAaHHUKOB.

3n1ech Ke ydamiuecss 3HAKOMSTCS C METOJOM H300pa)K€HUs MPOCTPAHCTBEHHBIX GUTYp,
OCHOBAaHHOM Ha TapajuieIbHOM MPOEKTUPOBAHUH, MTOTYYaIOT HEOOXOUMbIE MPAKTUYECKIE HABBIKU
0 M300paKeHUIO MPOCTPAHCTBEHHBIX (UTYp HA MIOCKOCTU. [l yriyOJIIEHHOTO M3Yy4eHUs MOTYT
CIIYKUTh 3a/1a4¥ Ha ITOCTPOCHUE CEYEHUN MHOTOTPaHHUKOB IIOCKOCTBIO.

I'naga 2. [lepneHauKyJSAPHOCTH NPSIMBIX U TLI0CKOCTeM. (18 u).

Yron  Mexay OpAMBIMH B MOpocTpaHCTBe.  [lepneHauKyaspHOCT  MPSMBIX.
[leprnieH IUKyYIAPHOCTD MPSIMOM U TIOCKOCTHU. [IpHU3HaK NeprneHANKYISIPHOCTH MPSMOM U TIIOCKOCTH.
OproronanbHoe mnpoekTHpoBaHue. lleprneHauKkynsp W HaKJIOHHAs. YTod MEXAy HOpsSMOd U
IJIOCKOCTBI0. JIByrpanHblii yroJi. JIMHEWHBIA yrona JBYrpaHHOTO yria. llepneHIuKkyIspHOCTh
wiockocted. [Ipu3Hak mnepreHIUKYISIPHOCTH JIBYX IUIOCKOCTEH. PaccTosHue Mexay TOuYKaMu,
MPSIMBIMU U TUIOCKOCTSIMHU.

Konmponvnasa paboma Ne3 no meme «llepnenoukynapnocms npameix u njaocKocmeily.

Ocnoeéenasa uyean b — chopMUPOBATh NPEIACTABICHUS YYAIIUXCS O TMOHATHUAX
MEePIEeHIUKYIIPHOCTU MPAMBIX U IIOCKOCTEH B MPOCTPAHCTBE, CUCTEMAaTUYECKH U3YUYUTh CBOMCTBA
MEPHeHIUKYIAPHBIX MPSAMBIX UM  IJIOCKOCTEH, IMO3HAKOMUTh C TIOHSTHEM IIEHTPAIbHOTO
MIPOEKTUPOBAHUS U HAYUYUTh N300paxaTh MPOCTPAHCTBEHHBIE (PUTYPHI HA TIIOCKOCTHU B LIEHTPAIBLHOM
MIPOEKIIUU.

B nanHo# TeMe 060011at0TCsl M3BECTHBIC U3 MJIAHUMETPUHU CBEICHUS O MEPIECHINKYISIPHBIX
npsMbIX. BoJplIyr0 moMous Opy WUIIOCTPAlMU CBOMCTB NEPHEHAMKYISIPHOCTH U MPU PEIICHUH
3a/1a4 MOTYT OKa3aTh MOJIEJIM MHOTOTPaHHHUKOB.

B kauecTBe MOMOMHUTENHHOTO MaTepuaja ydaliuecs 3HaKOMSITCS C METOJIOM HM300paKeHUs
MPOCTPAHCTBEHHBIX (DUTYpP, OCHOBAHHOM Ha IICHTPAJIbHOM MPOEKTHUpOoBaHWU. OHU Y3HAIOT, YTO
LEHTPAJIbHOE MPOEKTUPOBAHUE MCHOJB3YETCS HE TOJbKO B TE€OMETPUU, HO U B JKHUBOIIHCH,
doTorpaduu ¥ T.H., YTO BOCIPHUATHE YETOBEKOM OKPYKAIOIIUX MPEJAMETOB MOCPEICTBOM 3pEHUS
OCYIIIECTBIISIETCS 0 3aKOHAM [EHTPaIbHOTO MPOSKTUPOBAHMS. YYallluecs OIy4aroT HE0OX0AUMbIe
MPAKTUYECKHE HABBIKHM TI0 M300PaKEHUIO MPOCTPAHCTBEHHBIX (PUTYP Ha IIIOCKOCTH B IIEHTPATBHOMN
MIPOEKIIUH.
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I'maBa 3. Muororpannuku (18 u).

[Tonatue muororpannuka. Ilpusma. Ilupamua. IlpaBunbHble MHOTOTPaHHUKH.

Konmponvnas paooma Ne4 no meme «Mnozozpannuxuy.

3awyuma npoekma «MH0O202paAHHUKU 8 OKPYIHCAIOWEM HAC MUPE».

OcHo6Haa uyenb— NO3SHAKOMUMb YYAWUXCS C OCHOBHBIMU BUOAMU MHO20SPAHHUKOS
(npuzma, nupamuda, yceueHnas nupamuoa), ¢ popmynou Jinepa OJisi GbINYKIbIX MHO20CPAHHUKOS, C
NPABUNLHBIMU MHO20SPAHHUKAMU U INEMEHMAMU UX CUMMEMPULU.

C nByMs BUAaMHM MHOTOI'PAaHHUKOB — TETPA’3pOM U MApAJLICNICHUIIECIOM — yJallluecs yKe
3HakoMbl. Temnepp 5T MpeAcCTaBICHUS paclIUPSOTCA. MHOrOrpaHHUK —Ompenensercs Kak
MIOBEPXHOCTb, COCTABJICHHASI U3 MHOTOYTOJIbHUKOB U OTPAHUYUBAIOLIAsl HEKOTOPOE FEOMETPUUECKOE
Te10 (€ro TOK€ Ha3bIBalOT MHOTOIPAaHHUKOM). B CBsi3u ¢ 3TUM yTOYHSIETCA caMO IOHSTHE
r€OMETPUYECKOro Tela, Ui Yero BBOJAUTCS €Il€ Psii HOBBIX MOHATUN (TpaHU4YHAas TOYKa (PUTYpBI,
BHYTPEHHSSl TOUKA U T.[.). YCBOCHHUE UX HE SBJISETCS 00s3aTENbHBIM JJISl BCEX yYalllUXCsl, MOXKHO
OTPaHUYUTHCS HATJISAHBIM MPEICTABIEHUEM O MHOTOTPaHHHUKAX.

Hapsiny ¢ dopmymnoit Diiiepa B 3TOM pasjene COAEPKUTCS TakKe OJWH U3 BapHUaHTOB
MIpOCTpaHCTBEHHOM TeopeMsl [Tudaropa, cBsS3aHHBIN € TETPAdAPOM, Y KOTOPOTO BCE MIOCKHUE YIIIbI
IIpU OJTHOW BepIIMHE — IpsiMble. J0Ka3aTeabCTBO OCHOBAHO Ha (opMyJie TUIOLAAN MPSAMOYTOIbHON
MPOEKIIMA MHOTOYTOJIbHUKA, KOTOpasi MPeABapUTEIbHO BHIBOJAUTCA.

IMoBTopenue kypca reomerpun 10 kiaacca. (7 4).

AKCHOMBI cTepeoMeTpuM M HuX cieinctBue. [lapamienbHOCTh M HEepHEeHIUKYISIPHOCTh
NpsIMBIX W IUIOCKOCTeH. MHOTOrpaHHUKHM, IUJIONIAJAM HMX TOBepXHOcTe. Pemenuwe 3amau c
MIPaKTUYECKUM COJECpKAHUEM.

Hmozosasn konmponvnaa paboma.

OcHoeéHasn uenb—TOBTOPUTH U 0000IUTE MaTepHall, M3y4eHHBIN B 10 Kiacce.

Conep:xxanue Tem yueOHOro kypca «I'eomerpus — 11».
I'napa 4. Huaunap, konyc u map. (14 4.)

®urypsl Bpamienus. Huwmaap u konyc. OCHOBHBIE 3JIEMEHTHI IWJIMHAPA U KOHYca. [Tnomans
MOBEPXHOCTHU IIMWJIMH]IPA U KOHYCA.

Cdepa u map. OcHoBHBIE 37IeMEHTH cdepbl U mapa. B3aumnHoe pacrnosiokenue chepsl u
wiockoctu. [lnomans cdepsi.

KonTpoabHast padora Nel nmo teme « L {uauHaAp, KOHYC ¥ HIAP».

OcHoBHas1 HeJIb: Gulpabomams y yuawjuxcs cucmemamuyeckue ceeoeHus 00 OCHOBHbIX
8UOax men 8paujeHUs.

N3ydenue kpyribix Ten (UUIMHAPA, KOHYCA, [1apa) 3aBepIlaeT U3y4eHHe CHCTEMbI OCHOBHBIX
MIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX TeNl. B X0/e 3HaKOMCTBa C TEOPETHUECKUM MAaTEPHAIIOM TEMBbI
3HAYUTENIBHO Pa3BUBAIOTCS MPOCTPAHCTBEHHBbIC MPEICTABICHUS YUYallUXCA: Kpyrjble Tena
paccMaTtpuBaTh Ha MPUMEPE KOHKPETHBIX FTEOMETPUUECKUX TeJl, U3y4aTh B3aUMHOE PACIOJIOKEHUE
KPYIJIBIX Tel U MJIOCKOCTEH (KacaTelbHbIE U CEKYIUe TUIOCKOCTH).. Pemars 00mbinoe KOJIN4ecTBO
3aJ1a4, 4TO MO3BOJISIET POJODKUTE paboTy MO (POPMUPOBAHUIO JIOTUYECKHUX U TPAhUIECKIX YMEHUH.

B nanHoit Teme 000OImIalOTCs CBEAEHUS M3 IUIAHUMETPUM 00 OKPYKHOCTH U Kpyre, O
B3aMHOM PACIOJIOKEHUH MPSMOU U OKPYKHOCTH, O BIMCAHHBIX U OMTUCAHHBIX OKPYKHOCTSIX. 3/1€Ch
ydamirecs 3HaKOMSTCS C OCHOBHBIMHU (PUTypaMU BpallleHUs, BBISICHSIOT WX CBOICTBa, ydaTcsl MX
n300paxaTh M pemarb 3amaud Ha Gurypsl BpamieHus. DopMmMHupoBaHHIO Oojee TITyOOKHX
MIPEJICTAaBICHUM yYaIIUXCsl MOTYT CIYXUTh 33/Jlaud Ha KOMOWHAIIMM MHOTOTPAHHUKOB U (uryp
BpAaIlICHHUS.

I'naBa 5. OobembI Teu. (22 4.)
[Tonsite o6bema u ero cpoiictBa. O0beM IIIMHIIPA, MPSIMOYTOJIBHOTO Tapajuieienunea u
npu3Mbel. O0beM mupaMuasl. OObeM KOHYCa U YCEUYeHHOTO KoHyca. OObeM Iapa M ero 4yacTei.
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[Tnomans MOBEpXHOCTH MHOTOTPAHHUKA, LWIMHApA, KOHYyca, YCEYeHHOro Konyca. [lmomans
IIOBEPXHOCTH LI1apa U €ro 4yacTen.

KonTpoabnas padora Ne 2 no teme «O0beMbI TeD».

3amuTa npoekra «3Be3gyarbie (OPMbI U COeIUHEHUS NMJIATOHOBBIX H apXHMeEAOBBIX
TeJD».

OcHOBHasI WeJIb. NPOOONNHCUMb CUCMEMAMUYECKOe U3YYeHUe MHO202PAHHUKOE U mel
8paujenus 8 Xxo0e peuenus 3a0ay Ha 8blYUCIeHUe UX 00beMO8.

[lonatne oOGbeMa BBOAUTH IO AHAIOTHHM C TOHATHEM IUIOMIAIM IUIOCKOW (urypbl u
(hopMyITHpOBaTh OCHOBHBIE CBOMCTBA 0OBEMOB.

CymiecTBoBaHME W EAMHCTBEHHOCTh OOBEMa Tella B IIKOJIBHOM Kypce MaTeMaTHKH
NPUXOJUTCS MPUHUMATh Oe3 J0Ka3aTeNbCTBAa, TaK KaK BONPOC 00 o0beMax NPUHAIUICKUT, MO
CYIIECTBY, K TPYAHBIM pasferaM BbICIICH MaTeMaTukd. [lodToMy HYXKHBIE pe3ylIbTaThl
YCTaHABJIMBATh, PYKOBOJICTBYSICH OOJIBIIIE HATIISTHBIMU COOOpaKeHUSIMH. Y YeOHBII MaTepHall TJIaBbl
B OCHOBHOM JIOJDKEH YCBOUTHCS B TIPOIIECCE PEIICHHS 3a/1a4.

N3yuenne o06beMOB 0000IIae€T M CUCTEMATU3UPYET MaTepual TUIAHUMETPUU O TUIOMIAISIX
IJIOCKUX QUTYP.

[IpakTudeckass HampaBICHHOCTb JTOH TEMBI OIpenensercss OOJIBIIMM KOJIUYECTBOM
pa3Ho0Opa3HBIX 33724 Ha BRIYHCICHNE 00OBEMOB U TUIOMIAIeH TIOBEPXHOCTEH.

I'naBa 6. BekTopbl B mpocTpaHcTBe (3 4).
[lonsitne BekTopa B mpoctpaHcTBe. JlinHa BekTopa. PaBeHcTBO BekTOpoB. CilokeHue u
BBIYMTAHNE BEKTOPOB. Y MHOKEHHE BeKTOpa Ha uncio. KommnHeapHble M KOMITJIaHAPHBIE BEKTOPBIL.
Ocnoeénasa uyenbv— chopMupoBaTh y yJalIuXxcs MOHITHE BEKTOPA B IPOCTPAHCTBE;
paccMOTpeTh OCHOBHBIE OIIEPALIMH HAJl BEKTOPAMHU.

I'maBa 7. MeToa koopauHaTt B npocrpaHctTie. (17 4.)

[IpsimoyronpHas cuctema KoopauHaT B npoctpancTBe. Koopaunatel BekTopa. [Ipocteiimue
3a/1auyu B KOOpAWHATaX. YpaBHeHUE cheprl. YTOoa Mexay Bekropamu. CKalsipHOE MPOU3BEICHUE
BEKTOpOB. /[BH>KeHus.

KountpoJabHas pa6ora Ne 3 mo Teme «MeTo/1 KOOPAUHAT B POCTPAHCTBEY.

3amura npoekra «BeKTOPHBII MeTO PHU PelIeHUH 3aJa4W».

OcHoBHas1 LeJIb: 88ecmu NOHAMUE NPAMOY20IbHOU CUCTEMbl KOOPOUHAM 8 NPOCMPAHCIEe;
NO3HAKOMUMb C KOOPOUHAMHO-8EKMOPHbIM MEMOOOM peuleHUs 3a0ad.

ChopmupoBaTh y ydaluxcsi yMEHUsI PUMEHSATh KOOPAMHATHBIN M BEKTOPHBIM METOMABI K
PELICHUIO 3a/lad Ha HAXOXICHHE UIMH OTPE3KOB M YIJIOB MEXIy HpPSIMBIMU M BEKTOpPaMH B
mpocTpaHcTBe. B Xoje wu3ydeHHS TeMbl I1ieJecooOpa3HO HCIOJBb30BAaTh AHAIOTHIO MEXKAY
paccMaTpuBaeMbIMH MOHATUSMH Ha MJIOCKOCTH M B MPOCTPAHCTBE. JTO MOMOXKET ydalumcs 6olee
r1yOOKO U OCO3HAaHHO YCBOUTH M3Y4aeMblil MaTepual, YICHUTh COJAEePKaHUE U MECTO BEKTOPHOTO U
KOOPJIMHATHOT'O METOJIOB B Kypce reOMETPUU

N3ydeHne koopauHAT U BEKTOPOB B POCTPAHCTBE, C OAHON CTOPOHBI, BO MHOTOM MTOBTOPSIET
M3Y4YE€HHE COOTBETCTBYIOIIUX TEM IJIAHUMETPHUH, a C APYroil CTOPOHBI, IaeT alredpandeckuii MeTo
pelIeHusi CTEpEOMETPUUECKHX 3a]1a4.

O6o6marouiee noproperue. Pemenue 3aga4. (11 4.)

AKCHOMBI CTEPEOMETPHUH U UX ciieAcTBUS. [lapanienbHOCTh M EPIEHIUKYISIPHOCTh
IPSMBIX U IJIOCKOCTEH. MHOTOTpaHHUKH, TUTOMIAIM UX TIOBEPXHOCTEH U 00beMbl. [unuuap, KoHyc
U 1Iap, MIONIAJN X MOBEPXHOCTEH 1 00beMbl. Pellienune 3a1a4 Ha MHOTOTPAaHHUKY W IIHJIHH/P.
Perrenue 3a1a4 Ha MHOTOTPaHHHUKH U KOHYC. PerieHue 3a1a4 Ha MHOTOTPaHHUKH U miap. Perenue
CTEpPEeOMETPUIECKHUX 3aay 1o Marepuanam KFIMos.

Hmozosan konmponwvnas paboma.

OcHOBHasl HeJIb. nosmopums u 0600WUMb 3HAHUS U YMeHUs, YIaluXCsl yepe3 pelieHue
3aj1a4 10 CJICIYIOIIAM TeMaM: aKCHOMBI CTEPEOMETPHH M UX CJIEICTBHUS; MapalIeIbHOCTD MPSIMBIX,
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IpsIMOM M IUIOCKOCTH;  CKPEILMBAIOIIMECS  MpsAMbIE;  MApaUIENbHOCTh  IUIOCKOCTEH;
NIEPIEHIUKYJIIPHOCTh NPAMOM M INIOCKOCTH, TEOpEMa O TpeX IEPHEHIUKYISAPAX; YroJl MEXIy
IIPSIMOM U IIJIOCKOCTBIO, JBYI'PAHHBIN YroOJI, IEPHEHAUKYIAPHOCT INIOCKOCTEH; MHOTIOI'PDAHHUKH;
BCKTOPLI B HpOCTpaHCTBe; MCTOA KOOpAWHAT B IHPOCTPAHCTBC; TECJIa BpallCHUA MW IUIOIIAAN HX
IIOBEPXHOCTEH.

®opMbl OpraHu3anum yueOHoil 1esiTe IbHOCTH

@opMbl OpraHM3aluy Y4eOHOU NEeSATETBLHOCTH OIPENENSIOTCS BUAAMU Y4eOHOU paboThl,
cnenn(ukoil y4eOHOW TPYNINbI, W3ydaeMbIM MaTe€pHajoM, y4eOHbIMH IelsiMH. Bo3MOXHBI cie-
TYIOIINE OPraHu3aluOHHBIE (POPMBI O0yIEHUSI.

- KimaccHo-ypounas (u3ydeHne HOBOTO, IPAaKTUKYM, KOHTPOJIb, JOMOJIHUTEIbHAS pabdoTa.). B
JAHHOM CITy4yae HUCIOJIb3YIOTCS BCE THUIbI OOBEKTOB, MEXIPEIMETHBIE CBS3M; IPU BBINOJIHEHUU
MIPOEKTHBIX 33/IaHU TOMCK UH(POPMALIMH OCYHIECTBIISIETCS YUAIIUMUCS MO PYKOBOJICTBOM YUUTEIIS.

- WHpuBuayanbHas W MHAMBHUIyadu3upoBaHHas. Takue ¢opmbl pabOTHI MO3BOJSIOT
perynupoBaTh TEMIT MNPOABMKEHHUS B OOYyYEHMHM Ka)KJOTO LIKOJbHHMKA B COOTBETCTBUU C €r0
cnocoOHocTsiMu. [lpm  paboTe B KOMIBIOTEPHOM KJlacce IO 3apaHee MOJA0OpaHHBIM
MH(OPMALIMOHHBIM, MPAKTUYECKMM U KOHTPOJbHBIM 33JaHUAIM (OPMUPYIOTCS WHIUBUAYaJIbHbIE

3aaHus I yHaluXxcCs.

- I'pynnoBast pabota. IlpenBapurensHo yuutenb GopMupyeT OJIOKM WM OOmuil 0650k

00BEKTOB, TOCTIE IEMOHCTPALIMU KOTOPOTO MPOUCXOIUT 0OCYKIeHHE B IpyIax oOuieil mpoodaemsl,
00 MUHU-33/1a4, KOTOPBIE SBJISTFOTCSI COCTABHOM YacCThIO OOIIEH yIeOHOM 3a1auu.

- Brekmaccras pabora.
- CamocTosTenbHas padoTa ydyaluxcs o U3y4eH!0 HOBOro MaTepHasa, 0oTpaboTke yueOHBIX

HAaBBIKOB M HABBIKOB IMPAKTUYCCKOI'0 MPUMCHCHHA HpI/IO6peTCHHI>IX 3HAHWH.

XapaxkmepucmuKka 0CHOGHBIX U008 0eAmMebHOCIU YUEeHUKA
(na ypoene yueonuwix oeiicmaeuit)

10 KJIACC

HYHKMm

Cooeprcanue mamepuana Xapakmepucmuka 0CHOGHBIX 6U008 OeAMEeIbHOCMU
yueHuka (Ha ypoeHe yueoHvix Oelicmeuil)

BBeenne. AKCHOMBI CTEPEOMETPHH H HX cJieacTBHs. (3 4.)

1,2

[Ipenmer cTrepeomeTpuu. AKCHOMBI [lepeuncnars ocHOBHBIE (UTYpHI B NMPOCTPAHCTBE (TOYKA,
CTepEOMETPHH. npsiMasi, TIOCKOCTh), (GOPMYIHPOBATH TPU AKCUOMBI 00 HX
B3aMMHOM DPACIOJIOKEHUH U WILTIOCTPUPOBATH ITH aKCHOMBI
IprMepaMu U3 OKpysKaroleil 00CTaHOBKHU.

HeKOTOpHe CJIICACTBHUA U3 aKCHOM. CDOpMy'J'II/IpOBaTL U J0Ka3bIBaTb TCOPEMY O IIJIOCKOCTH,
npoxozulmeﬁ qepe3 NpsAMYIO U HC JICKAIIYI0 Ha Hel TOYKY, U
TCOpEMY (6] IIJIOCKOCTH, HpOXOI[HIJ_ICI‘/'I qcpe3 JABC
TMEPCCCKAOMUECCA TPSAMBIC.

I'nasa 1. Ilapa/uieJibHOCTh NPAMBIX U IUIOCKOCTeH. (22 4.)

81 MMapaajeabHOCTh NPAMBIX, MPSMOIi H MJIOCKOCTH.

4,5

[TapannenbHble MpsiMbIE B ®opMynupoBaTh ONpEEICHUE NapayIeNbHBIX IMPSIMBIX B
npoctpaHcTse. [lapaniensHoCTh IPOCTpPaHCTBE, (OPMYIUPOBATh U JOKA3bIBaTh TEOPEMBI O
TpEX MPSIMBIX. HapajieNbHBIX TMPSAMBIX; OOBACHATb, KaKHE BO3MOXKHBI

[TapannenbHOCTb IPSAMO U Cllydad B3aUMHOTO PAacCIOJIOKEHUS NPSIMOM M IUIOCKOCTH B
IIJIOCKOCTH. IIPOCTPAHCTBE, U IPUBOANTH MILIIOCTPUPYIOIIHUE TPUMEPHI U3
OKpy»Katolei 0O0CTaHOBKM; (OPMYIUPOBAThH OIpEeTICHHE
napaJyIeNIbHBIX NPSIMOM M IIOCKOCTH, (OPMYIHpPOBATH U
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JIOKa3bIBaTh YTBEPXKACHHUE O NapauIeIbHOCTU MPSAMOM U
IUIOCKOCTH (CBOMCTBAa M IPU3HAK); pelIaTh 3aJayd Ha
BBIUMCIICHUE M JIOKA3aTEIbCTBO, CBS3aHHBIE CO B3aWMHBIM
PacoJIOKEHUEM NPSMbIX U IJIOCKOCTEM.

§2 B3anmMHoe pacnoJio;keHue NPSIMbIX B IPOCTPAHCTBE. YT0J MeKAY ABYMsl IPSIMbIMH.

7 CkpelnuBaronmecs mnpsimMele. OOBsCHATh, Kakhue€  BO3MOXXHBI  ClIydad  B3aUMHOTO
8 VYTI1bl ¢ cOHaNpaBIEHHBIMU PacCIOIOKEHUS JBYX MPSIMBIX B MPOCTPAHCTBE, U MPUBOIUTH
CTOPOHAMH. WITIOCTPUPYIOIIUE TPUMEPHI; (POPMYITHUPOBATH OTIPEICIICHUE
9 Y101 MEXTy TPSIMBIMH. CKPCIIHUBAIOIIHUXCS TIPSIMBIX, (DOPMYIUPOBATh M JOKA3bIBAThH
KoutpoabHnas padora Nel mo TEOPEMY BBIPAXKAOUIYI0 [PU3HAK CKpEIIMBAIOIINXCS
Teme «B3aumHoe pacnoJioxeHue IPSIMBIX, U TEOPEMY O IIOCKOCTH, MPOXOAAIIEH Yepe3 OJHY
IpsIMBIX B NpocTpancree» . (20 U3 CKPEUIMBAIOIIMUXCS MPSAMBIX M MapAJUIENBHO JPYroi
MuH) IpSAMOM; OOBSACHATH, 4YTO HA3bIBAETCA YIJIOM MEKIY
MEPEeCEeKAIMUMUCA ~ MPSAMBIMH W yIJIOM  MEXIYy
CKPCIIUBAOIIIHMHUCS NpSIMBIMH; ~ pelIaTh 3ajadyd  Ha
BBIUMCIICHUE U JIOKA3aTEeJIbCTBO, CBS3aHHBIE CO B3aWMHBIM
PAaCIIOIOKEHHUEM JIBYX MPSMBIX M YTJIOM MEXy HUMH.
§3 IMapaJieIbHOCTH MJIOCKOCTEIA.
10 | [NapamienbHBIC IIOCKOCTH. DopMyIUpPOBaTh OMNpPEEICHUE MapalIeIbHBIX IUIOCKOCTEH,
11 | CpoiicTBa mapayieabHBIX (bopMynupoBaTh U JI0OKA3bIBaTh YTBEP)KJIEHUS O MpPU3HAKE U
IJI0CKOCTEH. CBOMCTBaxX MapaljIeNIbHbIX IJIOCKOCTEH, MCIOJb30BaTh 3TH
YTBEPKJICHUSI TIPU PEIICHUH 3a71a4.
§4 Terpasdap u napajiejenumnesn.
12 | Terpasap. OOBsCHATD, Kakas Gurypa Ha3pIBaeTCS TETPAdAPOM U Kakas
. napasuieJienuneoM; oKa3blBaTh Ha YePTeKax U MOJIEISX UX
13 | lMapamnenenunesn. JJIEMEHTHI, M300pakaTb TETpa’Ap W MapajliesienuIe]] Ha
14 | 3azaun Ha MOCTpOCHUE CEUCHHIL. PHCYHKaX, WILTIOCTPHPOBATE C MX TOMOIIBIO PasiHiHbIC
Cllydad B3aUMHOTO PAacCIOJIOKEHUS MPSIMBIX U TUIOCKOCTEH B
KonTpoabHas padora Ne 2 no .
IPOCTPAHCTBE; POPMYIHPOBATH U T0KA3BIBATH YTBEPKACHUS
reme «Hapa‘ﬂuﬂem’ﬂoc“’ IPAMBIX | cBojicTBax mapaluieleIIea; OObICHSTh, YTO HA3BIBACTCS
1 ILI0CKOCTEHD. CeueHHeM TeTpad/pa (Mapajiesienumnesaa), pemars 3a/laul Ha
Jamura npoexra «Hesoamosicisie MOCTPOCHHUE CEUEHUM TeTpad[pa M MapajUielienuneaa Ha
duzypot u 00veKmvr». T —
I'naga 2. IlepneHauKyJSAPHOCTH NPSIMBIX M TI0cKOCTeM. (18 4.)
81. llepneHAMKYJISAPHOCTH NPSIMOi H MJIOCKOCTH.

15,16 | [lepneHaukynspHbIe IPsIMbIC B @opMyIHpOBaTH OINpEAeTICHHE NEPIEeHIUKYIIPHBIX TPIMbBIX
npoctpanctBe. llapamiensHbie B MIPOCTpaHCTBE, GOPMYIUPOBATH U JIOKA3hIBATh JIEMMY O
MpsiIMbIe, IEPIICHINKYIISIPHBIE K NEPIECHIUKYIIPHOCTH JBYX MapajuleJbHBIX MPSAMBIX K
TJIOCKOCTH. TpeTbeil mpsMoil; (OPMyIUPOBATh OMNpPEICICHUE MPSIMON

17 [Tpu3Hak nepneHIuKyIspHOCTH NEPIEeHIUKYIAPHOM K  IUIOCKOCTH, W IPUBOJIUTH
MPSIMOM U TJIOCKOCTH. WUTIOCTPUPYIOIINUE MPUMEPHI U3 OKpYXKaromield 00CTaHOBKH;
18 Teopema o psiMoid, dbopMynupoBaTh U JOKa3plBaTh  TEOpeMbl (MPSIMYyIO U

HepHeHHHKyﬂﬂpHOﬁ K IIJIOCKOCTH.

00paTHYI0) O CBSI3U MEX]y NapajIeIbHOCTh NMPSAMBIX U UX
NEPIEHUKYIAPHOCTHIO K IJIOCKOCTH, TeopeMmy,
BBIPXAIOLIYI0 TPHU3HAK TMEPIEeHIUKYIIPHOCTH NPSMONA U
IUIOCKOCTH M TEOPEMY O CYILIECTBOBAHUU U E€AMHCTBEHHOCTH
OpSIMOM,  NPOXOAAIEH  uepe3  JaHHYH  TOYKy U
NEPIEHIUKYIAPHON K JaHHOM IVIOCKOCTH; pEIIaTh 3aja4u Ha
BBIYHCIICHHE U JI0Ka3aTeiIbCTBO,  CBSI3aHHBIE  C
NEPIEHIUKYISIPHOCTHIO NPSMOM U MJIOCKOCTH.

§2. IlepneHauKyJISIP M HAKJIOHHBIC. YT0JI MEKIY NPSIMO M IVIOCKOCTBIO.
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19, 20

PaccTostHue OT TOUYKM 10 MJIOCKOCTH.
Teopema 0 Tpex NepHeHAMKYIIApax.

OOBACHATH, YTO TAaKO€ NEPIEHIAUKYISP M HAKIOHHAs K
IUIOCKOCTH, YTO HAa3bIBAETCSA IIPOCKLUEH HAKIOHHOW; YTO
Ha3bIBAETCSl PACCTOSHUEM: OT TOYKHM JI0 IUIOCKOCTHU, MEXIY
NapauIeJbHBIMU  IUIOCKOCTSIMU, MEXAY IapajljielIbHbIMU
OpsIMOM M IUIOCKOCTBIO, MEXKIY CKpEIIMBAIOIIMMHUCS
npsIMbIMU; (DOPMYJIMPOBATh M JI0Ka3bIBaTh TEOPEMY O TPEX
NEPIEeHIUKYIsApaX U NPUMEHATh €€ IMpU PEIIECHUU 3aj1ay;
OOBSACHATh, YTO TaKO€ OPTOrOHAJbHAs MPOEKUUS TOUKH
(burypsl) Ha IUIOCKOCTh, M JIOKa3bIBaTh, YTO MPOEKIUEH
IpsIMOM Ha IUIOCKOCTh, HENEPHEHAMKYISAPHYIO K O3TOH
OpsIMOM, ABJSIETCSL TNpsiMasi; OOBACHATb, YTO HAa3bIBAETCS
YIII0M MEX/1y MPSMOM U TUIOCKOCTBIO M KAKUM CBOMCTBOM OH
oOnagaer; OOBSCHATH, YTO TAaKO€ LEHTpajbHas MPOEKIUSI
TOYKH ((hUrypbl) Ha MIOCKOCTb.

IlepneHauKyISPHOCTH JIOCKOCTEIA.

OOBACHATD, Kakasi pUrypa Ha3bIBAa€TCs IBYTPAHHBIM YIJIOM U
KaK OH H3MepseTcs; J0Ka3blBaTh, YTO BCE JIMHEHHBIE YIIIbI
JBYTPAHHOTO yIila paBHbI APYT OPYTY; OOBACHATH, UYTO TAaKOE
yroJl MEeXIy NEepeceKarolUMUCS MIIOCKOCTAMU U B KaKHUX
npenenax OH Hu3MeHsieTcs; (GOopMyIUpoBaTh OIpeeieHHe
B3aMMHO MEPIEHAUKYISPHBIX INIOCKOCTEN, GOPMYIUPOBATh U
JI0Ka3bIBaTh TEOPEMY O MPU3HAKE NEPIEHIUKYIIPHOCTH IBYX
TIJIOCKOCTEHN; 0OBSICHATD, KAKOU MapajuieNenume;]] Ha3bIBaeTCs
IPSAMOYTOJIbHBIM, (bopMynupoBaTh u JIOKa3bIBaTh
YIBEP)KIEHHUS O €ro CBOMCTBax;  pellaTh 3ajadyd  Ha
BBIUMCIICHUE U JIOKA3aTeIbCTBO C MCIIOJIb30BAHUEM TEOPEM
0 MEPHEHIUKYISIPHOCTH MPSIMBIX U IUIOCKOCTEH, a Takxke
3aJlaydl  Ha  IIOCTPOCHHE  CEYEHUH  HPSAMOYTOJIBHOTO
napajjenenunesa  Ha — 4epTexke. Hcnonb3oBath
KOMIIBIOTEPHBIE IIPOTPaMMbl IPU M3YYEHUH BOIPOCOB,
CBSI3aHHBIX CO B3aUMHBIM PpACMOJIOXKEHUEM IPSIMBIX MU
IUIOCKOCTEH B IPOCTPAHCTBE.

I'maBa 3. MuororpanHuku. (18 u.)

§1. llonsiTne muororpanHuka. Illpuzma.

OOBsCHATDH, Kakasi (uUrypa Ha3bIBaeTCSI MHOTOTPAaHHHUKOM H
KaK Ha3bIBAIOTCS €ro JJIEMEHTHI, KaKOW MHOTOTPaHHUK
HAa3bIBAETCS BBITTYKITBIM, MIPUBOINTH IpUMEPbI
MHOTOI'DAaHHUKOB;,  OOBSCHATh, KaKOW  MHOTOI'PAHHHK
Ha3bIBACTCS MPU3MOU M KaK Ha3bIBAIOTCS €€ JIEMEHTHI, KaKkas
pU3Ma Ha3bIBACTCS MPSAMOKM, HAKJIOHHOHM, IPaBUILHOM,
u300pakaTb MPU3MbI HA PHCYHKE; OOBSCHATH, YTO
HA3bIBAETCS IUJIOMIAAbI0 TOJHON (OOKOBOI) MOBEPXHOCTH
Opu3Mbl U JOKa3bIBaThb TEOpEMy O TIUIOIMAau OOKOBOM
MOBEPXHOCTH MPSMON MPU3MBI; pemiarh 3aJa4ydl  Ha
BBIUHCIICHHE U JIOKA3aTeNbCTBO, CBSI3aHHBIE C MPU3MOM.

2. IIupamuna.

21 VYron Mexay npsaMoi u

IUIOCKOCTBIO.
§3. /IByrpaHHslii yro.

22 | JIByrpaHHbIi yroJ.

23 | Ilpu3HaKk neprneHAnKYIIPHOCTH IBYX
IIJIOCKOCTEM.

24 [IpsimoyronbHBIN TapasuieIenune.
Konrpoubnas padora Ne 3 mo
Teme «IleprnieHIUKYJISIPHOCTD
NPSAMBIX U IIJIOCKOCTE».

27, 30 | Tlonarue mHOTOTpaHHuKa. [Ipu3ma.

32 | IMupamuaa. Ilnomaae noaHoH
MIOBEPXHOCTHU MHPAMHU/IBL

33 [IpaBunbHas nupamuaa. [lnomans

OOKOBOI TTOBEPXHOCTH NMPaBHILHON
UPaMUIbL.

OOBACHATH, KAKOW MHOTOI'PAaHHHMK Ha3bIBACTCS MUPAMUION U
KaK Ha3bIBAIOTCS €€ 3JIEMEHTHI, YTO HA3bIBAETCS IUIOIIAIbIO
NnOJHOM (OOKOBOW) IMOBEPXHOCTH NHPAMHJIBL; OOBICHSTH,
Kakas TUpaMuJa Ha3bIBAeTCS TMPABWIBHOW, JOKa3bIBaTh
YTBEP)KJICHHE O CBOMCTBax €€ OOKOBBIX pEOEp M OOKOBBIX
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34

VYceueHHas nupamuaa.

rpaHeil M TeopeMy O Iulomaad OOKOBOM IIOBEPXHOCTH
NPaBUIBHON MUPAMUABI; OOBACHATH, KAKOW MHOTOT'PAaHHHK
Ha3bIBACTCS YCEUEHHOW NMUPAMUAONW M KAaK HAa3bIBAKOTCA €€
AJIEMEHTHI, JI0Ka3blBaTh TEOPEMY O IUIOLIAAH OOKOBOM
IIOBEPXHOCTHU IIpa-BUJIBHOM YCEYEHHOM IUpaMUbI; pellaTh
3a/1a4M Ha BBIYMCICHUE M J0Ka3aTelIbCTBO, CBS3AHHBIE C
nupaMuJaMy, a TaKKe 3aJa4yd Ha IOCTPOCHHE CEYECHUH
NpaMuJl Ha YEPTEXKeE.

§3. [lpaBuJjibHbIe MHOTOTPAHHUKH.

35

CuMMeTpHsl B IPOCTPAHCTBE.

36,37

[ToHATHE TPAaBUIBLHOTO
MHOTOTpaHHUKA. DJIEMEHTBI
CUMMETPHUH ITPaBUIbHBIX
MHOTOTPaHHUKOB.

KonTtpouasnas padora Ne 4 o
TeMe « M HOrOrpaHHUKHY.

3amura NpoeKTa
«MHOTOrpaHHUKH B OKPYKAKOIIEM
HAC MHUpe».

OOBSCHATh, KaKh€ TOYKH Ha3bIBAIOTCS CHMMETPHYHBIMU
OTHOCHTEJIBHO TOYKH (TIPSIMOIA, TUIOCKOCTH), YTO TAKOE LIEHTP
(ochb, TIOCKOCTh) CUMMETPUH (PUTYPBI, TPUBOIUTH MPUMEPDI
buryp, oOnamarmMX 3JIEMEHTAMU CHMMETPUH, a TaKKe
pUMEPBl CHMMETPUH B apXUTEKTYpe, TEXHUKE, IMPHPO/IE;
0OBSICHATH, KAKOW MHOTOTPAHHUK HAa3bIBACTCS MTPABUIIHHBIM,
JOKa3bpIBaTh,  4YTO  HE  CYIIECTBYeT  NPAaBHIHHOTO
MHOTOTpaHHHKA, TPAHSIMH KOTOPOTO SIBJISFOTCS MIPAaBUIIHHBIE
N-YroOJBHHUKH TP N > 6; 00BACHATH, KAKUE CYIIECTBYIOT BHUIBI
NPaBUIBHBIX MHOTOTPAHHUKOB W KaKUMH DJIEMEHTaMHU
CUMMETPUU OHH 00JIa/1at0T.

IMoBTopenue kypca reomerpun 10 kaacca. (7 4.)

AKCHOMBI CTEPEOMETPHUM U UX
cneactBue. [lapamienbHOCTh U
MEPIEeHIUKYISIPHOCTD MPSMBIX U
IIJIOCKOCTEM.

MHororpaHHUKH, IJIOMIAIN UX
MMOBEPXHOCTEM.

HToroBasi KOHTpPOJbHAsA padoTa
Pemenue 3a1a4 ¢ npakTUYECKUM
coJIep>KaHuEeM.

dopMymHpoBaTh OMPEEICHUE TapATIICIBHBIX IIOCKOCTEH;
MPU3HAK TMApaIeIbHOCTH JBYX IUIOCKOCTEH; CBOMCTBa
napajyieIbHBIX TUIOCKOCTEH; TEOPEMY O CYIIECTBOBAaHUHU W
€IMHCTBEHHOCTH IIJIOCKOCTH, TNapajljieIbHONW JaHHOW U
MPOXOAIIEeH Yepe3 NaHHYI0 TOYKY MPOCTPaHCTBA. YMETh
NPUMEHATHh TIOJNyYEHHBIE 3HAHWS TIPH PEIICHUW 3ajad.
DopMymHpoBaTh OMpPEACICHNUE TEPICHINKYISIPHBIX TIPSIMBIX
B IPOCTPAHCTBE, MPSIMOM M IUIOCKOCTH, JBYX IIOCKOCTEH,
NePIEHANKYJIIAPA, MPOBEICHHOTO W3 TOYKH K IJIOCKOCTH, U
OCHOBaAHUS TEPICHANUKY/ISpA, HAKJIOHHOW, TIPOBEICHHON M3
TOYKHA K IIJIOCKOCTH, W OCHOBAHHWS HAKJIOHHOM, MPOEKIIUU
HAaKJIOHHOM Ha TUIOCKOCTb, PACCTOSHUS OT TOYKH JO
IJIOCKOCTH; CBSI3b MEXKJy HAKJIOHHOH, €€ MpOCKIHUeH |
NEPHEHANKYIAPOM; TOHITHS JBYTPAaHHOTO Vyria M €ro
JUHEHHOTO yIJia, rpaayCHON Mephl IBYTPAaHHOTO YIJia, yria
MEXYy TUIOCKOCTSMH; JIEMMY O TEPICHIUKYIIPHOCTH JABYX
napajyieIbHbIX MPSAMBIX K TPETbEH MPsSMOW; TEOPEMbI, B
KOTOPBIX YCTAHABJIMBAETCS CBSA3b MEXIY MapalIeIbHOCTHIO
NPSAMBIX U UX MEPIESHIUKYIISIPHOCTBIO K TUIOCKOCTH; IPU3HAK
NEPIEeHIUKYISIPHOCTH MPSIMOM
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U IUIOCKOCTH; T€OPEMBI O IUJIOCKOCTH, NEPHEHIUKYISPHOU
NpsAMOM, W O NOPSIMOM, MNEPHEHIUKYISIPHONW IUIOCKOCTH;
TEOpEeMy O TpeX MEePICHANKYIsIpax U 0OpaTHYIO el TeopeMy;
JI0KA3aTeJIbCTBO TOTO, YTO BCE JINHEWHBIE YIJIbl JBYTPAHHOTO
yIJla paBHBI JIPYyr APYry; TEOPEMY, BBIPAKAIOLIYIO MPU3HAK
MEPICHIUKYJSIPHOCTH ~ JBYX  IUIOCKOCTEW; MOHATHE
MPSMOYTOJIBHOTO — MapajuieNIeUIeNa; CBONCTBA T'paHEH,
JBYIPaHHBIX YyIJIOB W  JIMArOHAJEd  MPSIMOYTOJIbHOTO
napajuiesienuIena. YMeTb NPUMEHSTh MOJYYEHHbIC 3HAHUS
IIPU PELICHUH 3a7a4.

@opMyIUpOBaTh OIPEACICHUE MNPU3MbI U €€ 3JIEMEHTOB,
NpsAMOM M HAKIOHHOW MPU3MBI, MPABWIBHON MPU3MBI,
NUpaMuJbl M €€ DJIEMEHTOB, IPaBWIBHOM M YCEYEHHOU
nupamMuael;  (Gopmyasl  Momanad OOKOBOM U TOJHOM
MOBEPXHOCTU THUPAMUbBI, TUIOMIAAA OOKOBOW MOBEPXHOCTH
MpaBUJIbHOM u YCEUEHHOM MUPaAMUJIBI, IJIOIIA TN
MOBEPXHOCTH MPSIMOM W HAKIOHHOM TpPU3MBL. YMETh
MPUMEHATH MOJYYCHHBIE 3HAHUS NIPU PENICHUHM 3a7a4.

11 KVTIACC

nyHKmM

Cooeprcanue mamepuana

Xapakmepucmuka 0CHOGHBIX 6U008 OeAmMEeIbHOCU
YueHuKa (Ha ypoeHe yueOHbIX Oelicmeuil)

I'nasa 4. Huauuap, konyce u map. (14 4.)

8 1.

uauuap.

38

[TonsiTne nmimHapa

39

[Tnomanb MOBEpXHOCTH IUIUHIPA

OOBACHATh, YTO TaKO€ IMJIMHIpPUYECKAas MOBEPXHOCTb, €&
oOpa3zyrolue 1 0ch, KaKoe TeJIO0 Ha3blBaeTcs IMJIMHAPOM U
KaK Ha3bIBalOTCSl €ro ASJIEMEHThI, KaK MOJIYYUTh LHUIUHAP
nyTéM BpalleHUs MPSIMOYrOJIbHUKA; H300pakaTh HWIHHID U
€ro CeYeHus IUIOCKOCTBIO, MPOXOAAIIeH uepe3 oCh, U
IUIOCKOCTBIO, TMEPHEHIUKYIAPHON K OCH; OOBICHSTH, YTO
MPUHUMAETCS 32 IUIOIIA b OOKOBOI MOBEPXHOCTH IIMIIMHIPA,
U BBIBOJUTH (DOPMYIIBI 7Sl BBIYMCIIEHUSI OOKOBOM M MOJHOMN
MOBEPXHOCTEH LIMIMH/PA; PellaTh 3a/1a4ll Ha BHIYUCIICHUE U
JTIOKa3aTeJIbCTBO, CBSI3AHHBIE C IUIHHIPOM.

8§ 2.

Konyec.

40

[TonsTue Konyca

41

IInomann IOBCPXHOCTHU KOHYCa

42

YcedeHHBl KOHYC

OOBACHATH, YTO TaKko€ KOHMYECKas IOBEPXHOCThb, €€
oOpasylomue, BeplIMHA M OCb, KAaKO€ TeJO0 Ha3bIBaeTCs
KOHYCOM M KakK Ha3bIBAaIOTCSl €r0 3JIEMEHTBI, KaK IOJIY4UTh
KOHYC NyTEM BpallEHUs NPSAMOYTOJIBHOIO TPEYyrojbHHKA,
n300paXkaTh KOHYC U €r0 CEYEHUs MIIOCKOCThIO, IPOXOIAIIeH
yepe3 OCb, U IUIOCKOCTBIO, HNEPHEHAUKYISIPHOM K OCH;
OOBSICHATh, YTO MPUHUMAETCs 3a IUIouaab OOKOBOM
IOBEPXHOCTH KOHYCa, H BBIBOAUTH  (HOPMYJIBI IS
BBIUMCIICHUS IUIOIIA el OOKOBOW M MOJIHOM MoBepXHOCTEH
KOHYCa; OOBSCHATh, KaKO€ TeJNO Ha3bIBAE€TCs YCEUEHHBIM
KOHYCOM M Kak €ro IHOJy4YyuTb HYTEM BpalleHus
OpSMOYTOJIBHOM — Tpameuuu, BBIBOAUTH (GOpMyly  AJs
BBIUMCIICHUS TUIONMAAN OOKOBOM MOBEPXHOCTH YCEYEHHOTO
KOHYCa; pelllaTh 3aJa4ld Ha BBIYMCIEHUE U JI0KA3aTENIbCTBO,
CBSI3aHHBIE C KOHYCOM U YCE€YEHHBIM KOHYCOM.

8 3.

Cdepa.

43

Ccepa u map

dopmynupoBaTh omnpeAeseHus cepsl U IIapa, UX LEHTPa,
paauyca, 1MaMeTpa; UCCIEN0BATh B3aUMHOE PacloJIOkKEHHUE
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44 | BzaumHOe pacnojiokeHue cdepsl U | cheppl W IUIOCKOCTH, (OPMYIUPOBATH  ONpE/ACICHUE
IUIOCKOCTH KacaTeJIbHONH IUIOCKOCTH K cdepe, (opmynanpoBate u
45 | KacarenbHas IIIOCKOCTB K cepe JIOKa3bIBaTh TEOPEMBI O CBOMCTBE M MpPHU3HAKE KAacaTeIbHOU
46 [Tnomans cheps IUIOCKOCTH; OOBSCHATh, YTO TPUHUMAETCS 3a IUIOIIATh
cdeprl U Kak OHa BBIpaXKaeTcs yepe3 paanyc cepbl; pemarh
IPOCThIE 33JaYd, B KOTOPBIX (PUIYpUPYIOT KOMOWHALUU
MHOTOTPAaHHUKOB ¥ TEJI BPAIICHHSL.
KonTposabHas padora Ne 1 mo teme
«naunap, KoHyc U mapy».
I'naBa 5. O0bem Ted1. (22 4.)
81. | O6béM NPsIMOYroJILHOTO OOBSICHATD, KaKk M3MEpAIOTCS OO0BEMBI TEN, MPOBOJISI
napaJuiejienumnesna. aHAJIOTUIO C W3MEPEHHEM IUIOIaZeld MHOTO YTrOJBHHUKOB;
52 | Ilonstre 0OBEMA. dbopMyIHpOBaTH OCHOBHBIE CBOMCTBA OOBEMOB U BBIBOJIUTH C
53 | O0bEM MPSIMOYTOJIHLHOTO UX ToMoIIbl0  QopMmMyly 00bEMa  IPSIMOYTOJIBHOTO
napajuiesIenune a. napasuiesenunesa.
§82. | O6béM npsiMoii MPU3MBI 1 @®opMyIMpOBaTh U JOKA3bIBATH TEOPEMBI 00 00bEME MPSAMOi
HUJIMHAPA. NpU3MbI 1 00bEME IMIIMH/PA; pelIaTh 3a/1a4d, CBSI3aHHBIE C
54 | O6bEM npsAMOi MPU3MBI BbIUHCIICHEM 00BEMOB 3THX TEJI.
55 O06bEM TTUIMHAPA
8 3. | O6béM HAKJIOHHOI NPU3MBI, BoiBoguTh uHTErpanbHyro GopMyny Ul BBIYHCIIEHUS
nupaMuabl M KOHYcA. 00BEMOB TEN M JIOKAa3bIBaTh C €€ MOMOIIBI0 TEOpEeMBbI 00
56 Brruucnenue o0EMOB Te C 00bEéMe HAKJIOHHOW Mpu3Mbl, 00 00bEME mHpaMuibl, 00
MTOMOIIBIO OTIPEAETEHHOTO 00béMe KOHYCa; BBIBOAUTH (OPMYJbl JJIsl BBIYUCICHUS
HHTErpasna 00BEMOB yCEUEHHOM NUPAMUIBl U YCEYEHHOTO KOHYCA;
57 | OObEéM HAKIOHHOW MTPU3MBI pelaTh 3aJauy, CBSI3aHHBIE C BBIYMCICHHEM OOBEMOB 3TUX
58 O6BEM TUpamMuIbl TEJL.
59 | O6béM KOoHYCa
84. | O0béM mapa u miomaab chepol. dopmynrpoBaTh U JOKa3bIBaTh TeopeMy 00 00bEéMe mapa u
60 | O6bém mapa ¢ e€ MOMOUIBIO BBIBOAUTH (POPMYITY IJIOMIAAH ChEPhI; peliaTh
61 [Tnomanp chepsr 3a/1a4u ¢ mIpuMeHeHneM Gopmys1 00bEMOB pa3IMYHBIX TEI.
KonTpoabHast padora Ne 2 mo teme
«O0BeMBbI TEJD).
3ammura npoekra «3Be3a4arbie
¢opmbI U coeqMHEeHU S
IUIATOHOBBIX U APXMMET0BBIX
TeJD).
I'naBa 6. BekTopsl B npocrpanctie. (3 4.)
§1. | Ilousitue BeKTOpa B @opMyaMpOBaTh  OMpEAEJICHHE BEKTOpa, €ro JJIUHBIL,
NPOCTPAHCTBE. KOJUIMHEAPHBIX U PaBHBIX BEKTOPOB, MPUBOAHUTH MPUMEPHI
63,64 | IlonsaTue BekTopa. PaBeHcTBO (GU3UYECKUX BEKTOPHBIX BEITUYHH.
BEKTOPOB.
§ 2. | CiaoxeHne U BLIYHTAHHE OOBACHATH, KaK BBOJSTCS JCUCTBUS CIIOKEHHUS BEKTOPOB,
BEKTOPOB. YMHO:KeHHEe BEKTOpa BBIUUTAHUS BEKTOPOB M YMHOXEHHUS BEKTOpa Ha YHCIIO,
HA YHUCJIO. KakKMMH CBOMCTBAaMH OHHU 00Ja/al0T, YTO TaKO€ MPaBUIIO
65 Cl0)KCHHE ¥ BBIYMTAHHE BEKTOPOB. | TPEYTOJIBHUKA, IPABUJIO IapajuleliorpaMMa M IIPaBHIIO
66 | CymMMa HECKOJBKUX BEKTOPOB. MHOTOYTOJTbHUKA CJIOKEHHUS BEKTOPOB; pellaTh 3aJlauH,
67 YMHOKEHHE BEKTOPA Ha YHCJIO. CBSI3aHHBIE C ACUCTBUSAMHU HAJl BEKTOPAMH.
8§ 3. | KomnianapHbie BEeKTOPbI. OOBSACHATH, KaKue BEKTOPHI HA3BIBAIOTCS KOMIUTIAHAPHBIMU;
68 KomrranapHbie BEKTOPEI. dbopMynupoBaTh U JO0Ka3bIBATh YTBEPKIEHHE O MpU3HAKE
69 [TpaBuio mapannenenumnena. KOMIUTAHAPHOCTH TPEX BEKTOPOB; OOBSICHATH, B YEM COCTOUT

26




70

PasnosxeHnue BekTopa 110 TpeM
HEKOMILIAHAPHBIM BEKTOPaM.

IIPaBUIIO napajuienenuneaa CJIOKEHUS TPEX
HEKOMILJIAHAPHBIX BEKTOPOB; (DOPMYIUPOBATH U JIOKA3bIBATh
TEOpPEMY O Pa3JI0KEHHUHU JIOOOT0 BEKTOpa MO TPEM TaHHBIM

HEKOMIUIAHAPHBIM BEKTOpaM; IPUMEHATbH BEKTOPbI MPHU
pELICHUU TEOMETPUYECKHX 3a/1a4.
I'naBa 7. Metoa koopauHat B npocrpaHcTie. /IBu:xkenus. (17 4.)
8 1. | KoopamHaThl TOYKH U OOBsCHATh, Kak BBOJUTCS MPSAMOYIroOJIbHAs — CHUCTEMa
KOOPAMHATHI BEKTOPA. KOOPJMHAT B IMIPOCTPAHCTBE, KAK ONPEAEISIOTCS KOOPAUHATHI
71 | IlpsMoyrojpHas CHCTEMA KOOPAWHAT | TOYKM M KaK OHM HAas3bIBalOTCS, KakK ONPEleIsroTCs
B IIPOCTPAHCTBE KOOPJMHATEl BEKTOpa; (OPMYyIUpOBATH U JIOKA3BIBATh
72 KoopnnHatsl BekTopa YTBEPKICHHS: O KOOPAMHATAX CYMMBI U Pa3sHOCTH JIBYX
73 CBsi3b MEX]Iy KOOpJIMHATAMU BEKTOPOB, 0 KOOpAMHATAaX IIPOU3BEAECHUS BEKTOPA Ha YHCIIO,
BEKTOPOB M KOOPANHATAMHU TOYCK 0 CBA3U MCKAY KOOpAWMHATAMHU BEKTOPA U KOOpAWHATAMU €TI0
74 HpOCTefIIHHe 3aJa4i B KOOpAWHATAX KOHIIa 1 Hadalla, BbIBOAWUTH W HWCIIOJIB30BATH IMPU PCIICHUHA
75 VpaBHeHue cdepsl 3a7a4  (hopMynbl KOOPJIMHAT CEPEAMHBI OTPE3Ka, JTHHBI
BEKTOpPA U PACCTOSIHUA MEXIY JIByMs TOYKaMU; BBIBOJUTH
ypaBHeHUE chepbl TaHHOTO pajuyca C HEHTPOM B JaHHOU
TOYKE.
8 2. | CkaasipHoe nmpou3BeeHHe OOBACHATh, KaK OMPENEISIETCS Yrojd MEXIy BEKTOpaMu;
BEKTOPOB. bopMyTHpOBaTh OMPEEICHUE CKAISIPHOTO TPOU3BEIACHHS
76 Yroa Mmexy BEKTOpaMu BEKTOPOB; (OPMYJIMPOBATh W JIOKA3bIBATh YTBEPXKICHUS O
77 CxalnspHOE MPOU3BEIECHNE BEKTOPOB | €T0 CBOMCTBAaX; OOBACHATH, KAK BBIYMCINTB YrOJ MEXKIY
78 Beruncnenue YIJIOB MEXIY ABYMA TIIPIAMBIMH, a TaKXKC Yrojld MCExXAy pr[MOfI n
MPSIMBIMH 1 TIITOCKOCTSIMH IIJIOCKOCTBIO, HCIIOJIB3Ys BBIPAXKCHHUC CKaJIApHOT'O
IIPOU3BENICHNS BEKTOPOB Y€pe3 UX KOOPAUHATHI; IPUMEHSTH
BEKTOPHO-KOOPIMHATHBIN METOJ pu penieHnn
F€OMETPUYECKHX 3a/1ad.
8 3. | ABm:KeHust OOBACHATD, UTO TaKO€ OTOOpa)KEHUE MPOCTPAHCTBA Ha ce0st
80 [{eHTpanbHas CUMMeETpUs M B KaKkOM ClIydyae OHO Has3blBaeTCs JBHKCHUEM
81 OceBasi cCUMMETpUS IPOCTPAHCTBA; OOBACHATH, YTO TakKOE€ LIEHTpajbHas
82 3epKajbHas CHMMETPHSI CUMMETpHs, OCEBasi CUMMETPUs, 3€pKajlbHasi CUMMETpUS U
83 [TapasnenbHblil epeHoc napasuieJIbHbIN epeHOC, 000CHOBBIBATH YTBEPKACHHUS O TOM,

4YTO OTH OTO6pa}KeHI/I5{ IIpoCTPaHCTBA Ha cels SABISIOTCS
JBHXCHUSAMU, INPpUMCHATE  ABMIXKCHUA IIpU  PEIICHHU
TCOMETPHUUCCKUX 3aaa4.

KonrpoJsbHas padora Ne 3 mo treme
«MeToa KOOPAUHAT B
NMPOCTPAHCTBEY.

3ammuTa npoekra «BekTopHbIi
MeTO/] IPH pPellieHUH 3a1a4».

IloBTOpeHue Kypca reomerpuu (11 )
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Axcuombl  ctepeomeTpud U uX | PopMynupoBath TpU  aAKCHOMBI 00 UX  B3aWMHOM
cinencreus.  llapamnenbHOCTH M | pacIONIOKEHMM M WUIIOCTPUPOBAaTb  3TH  AKCHOMBI
NEPIEHANKYIIPHOCTh ~ MPSIMBIX U | IPUMEPaMHU U3 OKpYKarolei o0cTanoBKY. PemmaTs 3a1a4un Ha
IIJIOCKOCTEM. MHOTOrpaHHMKHY, | BBIYUCICHUE U JI0KA3aTeNIbCTBO, CBA3aHHBIE CO B3aMMHBIM
IUIOINAAM MX IIOBEPXHOCTEH MU | PACIOJIOKEHUEM IPSIMBIX M ILIOCKOCTEM. DPOpMyIupoBaTh
o0bembl. L{unmuuap, KOHyC M 1map, | ONpe/AeieHue MIPU3MBI U €€ SJIEMEHTOB, MPSIMOM U HAKIIOHHOU
IJIOIIAAM  MX  IIOBEPXHOCTEH W | IPU3MBI, IPABUIBHOW NPU3MBI, TUPAMUIBI U €€ DJIEMEHTOB,
oObembl.  Pemenme  3agay  Ha | IPaBUIBHOW M yCEUYEHHOW MUpPAMHUIBI, HOPMYIBI IUIOMIAAN
MHOTOTPAaHHUKA M IWIMHAP, Ha | OOKOBOM M IOJIHOM TOBEPXHOCTH MNUPAMUAbI, IUIOIIAIU
MHOT'OTPaHHUKH u KOHYC, | OOKOBOM MMOBEPXHOCTH MPABUILHON U YCEUEHHOMN MUPAMMU/IBI,
MHOTIOTPaHHUKM M IIap. Pemienue | momanym NOBEPXHOCTH IPSAMOM M HAKIOHHOW IIPU3MBIL
CTEPEOMETPUUYECKUX  3aJad 1O | YMETh IPUMEHSATH MOJYyYEHHbIE 3HAHUS IIPHU PEILICHUH 3a/1a4.
Marepuanam KMMos. pemarb MpOCThle 3aJauyd, B KOTOPbIX (QUIypUPYIOT
Hmozosas konmponvuas paboma. | KOMOMHAIIMY MHOTOTPAHHUKOB M TEJ BPAIICHMUSL.

KAJIEHJAAPHO-TEMATHYECKOE IINIAHUPOBAHHUE

10 KJIACC
Ne ypoka Tema. Hara IMpumeuan
ne
mwiaH | gpakr wian | ¢akr
BBeneHue. AKCHOMBI CTEpPeOMETPUH U UX cJIeAcTBHS. (3 4.)
1 m.1,2 [Ipeamer crepeomeTpuu. AKCHOMBI CTEPEOMETPHH. 02.09. 1
noJsiyrojaue

2 11.3. HekoTopsble CIIeICTBHSI N3 AKCHOM. 06.09.
3 Pemrenne 3aga4 Ha MpUMEHEHNE aKCHOM CTEPEOMETPUH 09.09.

u ux crneactBuit. Camocmosimenvhas paboma.

Iaaga | . IlapajuieasbHOCTL NPSAMBIX M IIOCKOCTEM. (22 4.)
81 IMapa/jieJbHOCTh MPAMBIX, IPSAMOii M IJIOCKOCTH.

4 1.4. [lapanienbHple TPSMBIE B IPOCTPAHCTBE. 13.009.
5 1. 5 [1apamienbHOCTDh TPEX MPSIMBIX. 16.09.
6 1. 6 [TapamienbHOCTh MPSAMOM U TUIOCKOCTH. 20.009.
7 [ToBTOpEHME TEOpHUH, pellIeHNE 3a/1a4 Ha TMapalICIbHOCTb. 23.09.

MPSIMOH U TUIOCKOCTH.
8 [ToBTOpEHUE TEOpHH, pelICHUE 3a/1a4 HA MAPAIIEIbHOCTD. 27.09.

psMoii U TiockocTH. Camocmosmenvuas paboma.

82. B3aumHoOe pacnoJioykeHne MPSIMBIX B MPOCTPAHCTBE. YTOJ MEKIY ABYMs MPAMbIMH.

9 . 7 CkpeumBarmuecs npsmbie. 30.09.
10 1.8 YIubl ¢ coHanpaBIeHHBIMUA CTOPOHAMH. 04.10.
11 1.9 Yro MexXay OpsSIMbIMH. 07.10.
12 [loBTOpEHNE TEOPUH, PELIEHHUE 3a/1a4 HAa B3aMHOE 11.10.

paCTIONIOKEHNE MPSMBIX, MPSIMOI U MIOCKOCTH.
13 O600IIaroImUil YPOK IO TEME «AKCHOMBI CTEPEOMETPHH. 14.10.

B3zanmMHO€ pacmoiox)eHune MPsIMbIX, MPSMOU U MIOCKOCTU.
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14 KonTposabHas padora Nel mo Teme «AKCHOMBI 18.10.
cTepeoMeTpun. B3aumMHoe pacnoJioykeHue NPSIMbIX, MPSIMOW U
MJIOCKOCTHY.

83 IMapaJjjieJibHOCTD IIOCKOCTEH.

15 Pabora nag ommbOkamu. 11.10 [lapamienbHbIe MIOCKOCTH. 21.10.

16 . 11 CBoiicTBa nmapajiebHbIX MJIOCKOCTEH. 25.10.
Camocmosmenvuas paboma.

84 Terpa’ap ¥ napajjeienumnesn.

17 1. 12 Terpasip. 28.10.

18 . 13 Ilapannenenunen. 08.11. 2 4YeTBepTH

19 1. 14 3ayaum HA MOCTPOCHUE CEUCHMM TETPadIpa. 11.11.

20 . 14 3agaun Ha IOCTPOCHUE CCUCHUH MapalieIeuIIe . 15.11.

21 . 14 3agaun Ha moctpoenue ceueHuit. Camocmosmenvuas 18.11.
paboma.

22 [ToBTOpenue Teopum, pemenne 3aaa4 o reme «llapamnensnocts | 22.11.
MPSIMBIX U IJIOCKOCTEN.

23 Oo6o06maromuii ypok no Teme «llapamieabHOCTh MPSIMBIX U 25.11.
IIJIOCKOCTEN.

24 KonTtpoabHnas paora Ne 2 no teme «IlapajienbHocTh 29.11.
NPSAMBIX U IIJIOCKOCTEM».

25 3ammuTa npoekrta «Hesozmoocuvie ghuzypol u 06vexkmor». 02.12

Tonavall TMMonneunuwrvnanuoerr onamiiv u naoacvacTeis (1R w )
81 IepneHAUKYIIPHOCTH MPAMOi ¥ IJIOCKOCTH.

26 PaboTa Haz ommOKkamu. 06.12.
m.15. IlepneHiuKyagpHbIE NPSIMBIE B TPOCTPAHCTBE.

27 . 16. [TapamnensHbie MpsMbIe, TEPICHIUKYIIPHBIE K 09.12.
IJIOCKOCTH.

28 11.17. [Ipu3Hak neprneHANKYIIPHOCTH IPSIMOU M IJIOCKOCTH. 12.12.

29 .18 Teopema o npsAMoi, ePHEHANKYISIPHOI K MIIOCKOCTH. 16.12.

30 Pemenne 3aga4 Ha nepHEHANKYIIPHOCTH IPSIMOM U riockocTu. | 19.12.
Camocmosmenvuas paboma.

82 INeprnieHANKYJISIP U HAKJIOHHBbIE. YTOJI MeKIY NMPAMOii U NMJI0CKOCTBIO.

31 .19, 20 PaccTostHEE OT TOYKH /10 TWIOCKOCTH. TeopeMa o Tpex 23.12.
MIePIEeHIUKYIIsIpax.

32 Pemrenue 3a1a4 Ha MpUMEHEHHE TEOPEMBI O TPEX 26.12.
MIePIEeHIUKYIIsIpax.

33 .21 Yron Mexnay npsMoi U NMIOCKOCTBIO. 30.12.

34 VYron Mexay npsMOi U TNIOCKOCThIO. Penenue 3aaad. 10.01. 2

noJyrojaue
83 [IByrpanusiii yroi. [lepneHaAnKyJISIPHOCTH IIOCKOCTEIA.
35 .22 JIByrpaHHBIN yroJl. 13.01.
36 JIByrpansbiii yroa. Pemenue 3agau. 17.01.
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37 11.23 I[Ipu3Hak nepreH uKyIsIpPHOCTH JABYX IIJIOCKOCTEH. 20.01.
38 Pemienue 3a1a4 Ha MpUMEHEHUE TpU3HAaKa neprneHauKynspHoctu| 24.01.
JIBYX IJIOCKOCTEM.
39 11.24 [1psIMOYTOJIBHBIH MapaIeIIeIIUIIC]. 27.01.
40 Pemenue 3a1ay Ha IpUMEHEHHE CBOMCTB MPSIMOYIOJIBHOTO 31.01.
napaJiesienumnesa.
41 [IpsiMOyTrONBHBII MapasuIeIenune. 03.02.
CamocmosamenvHas paboma.
42 [ToBTOpEHUE TEOPUHU U pELICHHE 3a/1ad 110 TEME 07.02.
«IlepreHIMKYIAPHOCTD NPSIMBIX U TUIOCKOCTEN».
43 Kontpoabnas padora Ne 3 no teme «Ilepnenaukyasipuocts | 10.02.
NPAMBIX U IVIOCKOCTE».
I'aasa lll. Muororpannnku. (18 4.)
81 Ilousitue muororpanuuka. Ipusma.
44 PaGoTa Haj omrOKaMH. 14.02.
m.27. TlonsaTne MHOrOrpaHHHKA.
45 m.30. [Tpusma. 17.02.
46 . 30 Ilnomaas NOBEpXHOCTH MPU3MBI. 21.02.
47 [ToBTOpEHME TEOPUU U PEIICHHE 3a/1a4 Ha BbIurclieHne miomanu | 28.02.
[MOBEPXHOCTH TIPU3MBL.
48 [ToBTOpEHME TEOpUH U pelieHue 3aaa4 mo teme «IIpuzmay. 03.03.
Camocmosimenvras paboma.
82 IMupamuaa.
49 .32 Tlupamuna. [Tnomaas moJiHON MOBEPXHOCTH. ITUPAMHUIBI 07.03.
50 1. 33 [IpaBunbHas nupamuaa. [lnomanps 6okoBoi mosepxuoctu | 10.03.
MPABHILHON TTMPAMHU/IBI.
51 [IpaBunbHas nupamuaa. Pemenue 3amay. 14.03.
52 . 34 YcedyeHHas mupamMua. 17.03.
53 Pemenne 3aga4 mo reme «YceueHHas MUPAMHUJIAY. 28.03. 4
uemeepmaos
54 Pemenne 3agau mo reme «llupamugay. 31.03.
55 Pemenue 3agau mo reme «llupamugay. 04.04.
Camocmosimenvhas paboma.
83 lpaBuJIbHbIE MHOTOTPAHHUKH.
56 1. 35 CummMmeTpus B IPOCTPAHCTBE. 07.04.
57 1. 36 IloHATHE NIPaBUIILHOTO MHOTOI'PaHHUKA. 11.04.
58 1. 37 DneMeHTbl CHMMETPHUH NIPaBUIIbHBIX MHOTOTPaHHUKOB. 14.04.
59 [loBTOpEHUE TEOpHUHU U pELICHHUE 3a/1a4 110 TEME 18.04.
«MHOTIOrpaHHUKU».
60 KonTtpoabHnas padora Ne 4 no teme « M HOrOrpaHHUKH». 21.04.
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61 3amuTa npoekta « MHOrOrpaHHUKH B OKPYKAKOIIeM HacC 25.04.
MHpe».
IMoBTopenue kypca reomerpun 10 kiaacca. (7 4.)
62 [ToBTOpEeHNE. AKCHOMBI CTEPEOMETPUH U UX CIIEICTBUE. 28.04.
63 [TosTopenue. [TapayeTbHOCT MPSIMBIX U TUIOCKOCTEH. 02.05.
64 [ToBTopenue. IlepneHANKYISIPHOCTh NPSAMBIX U TJIOCKOCTEH. 05.05.
65 [ToBTOpenue. B3aumHoe pacnosoxkeHue NpsMbIX, NPSIMOU 1 12.05.
TUTOCKOCTH.
66 IToBTOpenne. MHOTOrpaHHUKH U TUIOIIAN UX OBEPXHOCTH. 16.05.
67 Hmozosas konmponvhas paboma. 19.05.
68 Penrenne 3a1a4 ¢ NPakKTHIECKUM COACPIKAHUEM. 23.05.

Ilpumeuanue: B CBS3U C COBIAICHUEM YPOKOB T€OMETPHUH 10 PACTIMCAHHIO C NP3 THUIHBIMH
nHsMu (24 despans, natHuna — 1 yac, 09 mas, BTopHuK — 1 yac) crtanupoBano 68 yacos BMecto 70

9acoB.
KAJIEHIAAPHO-TEMATHYECKOE IINTAHUPOBAHUE
11 KJIACC
Ne ypoka Tema Hara Mpumeyanue
miaH | ¢pakr mwian | dakr
I'nmasa 4. Huaunap, konyc u map. (14 4.)
§ 1. Huaunap.
1 [TonsATHE HUITUHApA. 02.09 1 moayroaue
2 [Tnomaap MOBEPXHOCTH IUIUHIPA. 06.09
Pemenne 3agau mo reme «umuumpy. 09.09
Camocmosimenvhas paboma.
8 2. Konyec.
4 [TonsiTne KoHyca. 13.09
5 [Tnomanap MoOBEpXHOCTH KOHYCA. 16.09
6 Y ceueHHBI KOHYC. 20.09
7 Pemenue 3agay no teme «Konyc. 23.09
Camocmosimenvhas paboma.
8 3. Coepa.
8 Cdepa u map. 27.09
9 B3anmMHoe pacrnosiosxeHue chepsl U 30.09
IJIOCKOCTH.
10 B3anmMHoe pacrnosiosxeHue chepsl U 04.10
wiockoctu. Camocmosmenvras paboma.
11 KacarenpHast I10CKOCTb K cdepe. 07.10
12 [Mnomans chepsl. Camocmoamenvhas 11.10
paboma.
13 O6o6maromuit ypok mo teme «Lumunmp, 14.10
KOHYC U IIap».
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KonTpoabHnas padora Nel mo teme

18.10

14
«InauHap, KOHYC U HAap».
I'naBa 5. O0bemMblI Teul. (22 4.)
8 1. O6beM npsiMOYT0JIbHOTO MapaJuie/enuIesna.
15 Pabora Haj ommbOkamu. [lorsitre oObeMa. 21.10
16 O06BeM mpsAMOyToIbHOTO Napaiienenuneaa. | 25.10
O06wem npsiMoyrosipHOTO Napamienenunena. | 28.10
17 Pemenue 3agau. Camocmoamenvras
paboma.
8§ 2. O6beM NpPsIMOii MPU3MBI M IIMJIMH/APA.
18 O06beM TpsIMOil MPU3MBI. 08.11 24yeTBEPTH
19 O6bem npsimoit pusmbl. Perienue 3amay. 11.11
CamocmosmenvHas paboma.
20 O0BeM IIHHIpA. 15.11
8 3. O0beM HAKJIOHHO# MPU3MbI, TMPAMHJIbI H KOHYCA.
21 Brraucienne o0beMa T C IIOMOIILIO 18.11
OTIPEJICIEHHOTO HHTErpaJa.
22 O0BbeM HaKIIOHHOH TIPU3MBI. 22.11
23 O0bem HaKIIOHHOM MPU3MBIL. Pemenne 25.11
3ajad.
24 O0beM HaKITOHHOM MPU3MBI. Pemienne 29.11
3agad. Camocmosmenvhas paboma.
25 O06bemM TupamMuIpbl. 02.12
26 O06beM yceu€HHON MUpaMHIbl. 06.12
97 O6bem upamuapl. Permenue 3amad. 09.12
Camocmosamenvuas paboma.
28 O06beM KoHyca. 13.12
29 O6bem koHyca. Pemenue 3amad. 16.12
Camocmosmenvuas paboma.
30 Pemenune 3uaz[aq o teMe «O0BeM 20.12
HAKJIOHHOW MPU3MBbI, MUPAMUIbI U KOHYCa».
8 4. O0beM mapa u miIomaab cepol.
31 O06bem mrapa. 23.12
32 OO0beM MIapoBOTO CErMEHTa, Cllos, cekropa. | 27.12
Camocmosmenvuas paboma.
33 [Tnomane chepsl. 30.12 2 moJyroame
34 Pemenne 3amau mo reme «OOBEMBI TEDY. 10.01
35 KonTtpoabHas padora Ne 2 mo teme 13.01
«O0beMblI TeI».
3ammra npoekrta «3Be3guarnie popmbim | 17.01
36 COeIMHEHUS MJIATOHOBBIX H APXHUMeI0BbIX
Te.
I'maBa 6. Bektopsl B npocrpancrse. (3 4.)
37 Pa6ora nag ommbkamu. [Tonstue Bektopa B | 20.01
MIPOCTPAHCTBE.
38 CrnosxeHne ¥ BBIYUTAaHUE BEKTOPOB. 24.01
YMHOKEHHE BEKTOpa Ha YHCIIO
39 KoMnnanapHble BEKTOpBI 27.01

I'naBa 7. MeToa KOOpAMHAT B pocTpaHcTBe. JIBrxenus. (18 u.)
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§ 1. KOOP}II/IHaTLI TOYKHN M KOOPAWHATHI BEKTOPA.

40 [IpsimoyrosnbHas cucreMa KOOpAUHAT B 31.01
MIPOCTPAHCTBE.

41 KoopaunaTsl BeKTOpA. 03.02

42 Koopaunatsl BekTopa. Pemenue 3amau. 07.02
CamocmosamenvHas paboma.

43 CBsi3b MEX1y KOOPJIMHATAMU BEKTOPOB U 10.02
KOOpJIMHATAMH TOYCK.

44 [Ipocreiinue 3a1a4u B KOOpAMHATAX. 14.02

45 [Ipocreiiiue 3a1a4n B KOOpAUHATAX. 17.02
CamocmosmenvHas paboma.

46 YpaBHeHnue chepsl. 21.02

8 2. CkajsipHOe NPOu3Be/ieHNe BEKTOPOB.

47 YT0J MeXIy BEKTOpaMH. 28.02

48 CkaJisipHO€ MTPOU3BEICHNE BEKTOPOB. 03.03
CkasipHO€ MTPOU3BEICHNE BEKTOPOB. 07.03

49 Pemenue 3agau. Camocmosamenvuas
paboma.

50 Boruncnenue yrina Mexay npsiMbIMHU U 10.03
TJIOCKOCTSIMU.

51 Pemenue 3a1a4 o Teme «CKalIpHOE 14.03
TIPOU3BEICHUE BEKTOPOBY.

8 3. /IBHsKeHHSI.

59 LenTpanbHas CHMMETpHS. 17.03
OceBasi CHMMETpPHSIL.

53 3epKajibHasi CHMMETPHSL. 28.03
[TapannensHbINA IEPEHOC.

54 Pemenne 3agau mo teme «CkansipHoe 31.03
MIPOU3BEJICHUE BEKTOPOB. JIBIKCHHUSY.

55 O6o0maromuii ypok no teme «Meton 04.04
KOOPJIMHAT B MPOCTPAHCTBEY.

56 KoutpoJsbHasi pabora Ne 3 o Treme 07.04
«MeTo1 KOOPAMHAT B MPOCTPAHCTBE».

57 3amuTa npoekra «BexTopHblii MmeTtox mpu | 11.04
peleHHuH 3a1a9».

Oo6o0maromee nopropenue. Pemenne 3axay. (8 4.)

58 Pabora Hax ommOkaMu. AKCHOMBI 14.04
CTEPCOMETPUU M UX CIICACTBHSI.

59 [TapannensHOCTB U MEPTICHMKYIAPHOCTE 18.04
MPSIMBIX U IJIOCKOCTEH.

60 MHororpaHHUKH, MJIOMAIN UX 21.04
MOBEPXHOCTEN U OOHEMBI.

61 Hunuuap, KOHYC U 11ap, IIOMAIN UX 25.04
MOBEPXHOCTEH U 0OHEMBI.

62 Hmozosan konmponvnasa paboma. 28.04

63 Pabora Hag omnbOkamu. Perrenue 3agay Ha 02.05
MHOTOTPAaHHUKHU U [IJIUHJP.

64 [ToBTOpenue Pemenue 3anay Ha 05.05
MHOTOTPAaHHUKHU U KOHYC.

65 [ToBTOpenue Pemenue 3anay Ha 12.05

MHOTOT'paHHUKHU U 1I1ap.
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66 [ToBTOpenue Pemenune 3agay no reme 16.05
070205 010)

67 [ToBTOpenue Pemenue 3agay no reme 19.05
npu3Ma

68 Pemenune crepeomMeTpruecKux 3aaad 1mo 23.05
marepuanam KMMos.

Ilpumeuanue: B CBSI3M C COBIIAJICHHEM YPOKOB F€OMETPHH 10 PACIIICAHHIO C ITPA3THUIHBIMA
MU (24 deBpais, natauna— 1 dac,09 mast, BTopHuk — 1 yac) cruianupoBano 68 yacos Bmecto 70
9acoB.
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