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PABOYAS ITPOT'PAMMA
10 - 11 KJIACC
MATEMATUKA: reomerpust
1. HOSACHUTEJBHASA 3AIINCKA

Pabouas nporpamMma npouiabHOTO ypoBHS 10 MateMaTuke: reomerpun s 10-11 kimaccoB cocraBiena Ha ocHoBaHuM DeepanbHOr0 00pa30BaTEIHLHOTO
CTaHJapTa CpeHero oomero o0pa3oBaHus, HA OCHOBE CIICIYIOIIMX METOAMYECKIX MaTepPHAJIOB:
— Teomerpus. [Iporpammer obmeoOpa3oBarenbHbIX yupexkaeHuit. 10 — 11 kmaccer: yue0. mocobue ajis yuutenei o0meo0pa3oBar. opraHu3aiuii: 6a30BbIit
u yray6ma. ypoau / coct. T. A. Bypmucrpoa. — M.: IIpoceemenue, 2010.

— IlpumepHbIe POrpaMMbl CPEeIHEro (MOJHOT0) 00IIero oOpa3oBaHUs: MaTeMaTHKa: anreOpa M Havajlla MaTeMaTH4eckoro aHanmsa, reomerpus: 10-11
kiaccol / E.A. Cenosa, C.B. [Tuenunues, T.M. Murtienko u ap.; nox oomi. pea. M.B. PepkakoBa. — M.: Benrana-I'pad, 2012. — 136 c. — (CoBpemeHHOE
oOpa3oBaHme).
AKkTyaibHOcTh.B cooTBercTBUU ¢ DenepanibHbIM TOCYJapCTBEHHBIM 00pa3oBaTeNbHBIM CTaHAAPTOM CPEAHEro (MOJHOro) odiero odpazoBaHUs
OCHOGHbIe yeu 3aBEPILAIOILETo ITAla NIKOJIBHOTO 00pa30BaHUsI COCTOST:
— B 3aBepiicHHH (OpMHUPOBAHUS Yy OOYYAIOIIUXCSI — CPEACTBAMH KYJIbTYphI, HAYKH, UCKYCCTBA, JIMTEPATYPbl — OOIICH KYJIbTYPHl U OTHOCHTEIHHO
L[EJIOCTHOM CUCTEMBI 3HAHUH, IEATEIHbHOCTEH U MPEICTaBICHHM O IPUPO/JIE, OOIIECTBE U YEIOBEKE;

— (opMHUpOBaHUH YCTOWYMBOM MOTPEOHOCTH YUUTHCS, TOTOBHOCTU K HEIIPEPHIBHOMY 00Pa30BaHUIO, CAMOPA3BUTHIO M CAMOBOCIIMTAHUIO, KCO3UIATEIIbHOU
Y OTBETCTBEHHOMW TPYJOBOU IEATEILHOCTH Ha 0JIaro ceMbH, OOIIECTBA U TOCY1apCTBa;

— Pa3BUTUU WHIUBUAYATHPHOCTH M TBOPYECKHX CIIOCOOHOCTEH ¢ y4ETOM NpOQeCCHOHATBHBIX HAMEPEHUH, WHTEPECOB M 3allPOCOB OOYYAFOIIHUXCH,
Heo0XxoauMocTH 3(pPEKTUBHOM MOITOTOBKH BBITYCKHHUKOB K OCBOCHHUIO IIPOTPaMM MPO(PEeCCHOHATBHOTO 00pa30BaHHUS;

— obecrieyeHUH yCIOBHIA OOYyYEHHUS M BOCIHMTAHHUS, COIMATH3AINKN U JTyXOBHO-HPABCTBEHHOTO PAa3BUTHS OOYYArOMIMXCs, (GOPMHPOBAHUS TPAXKIAHCKOU
UJCHTUYHOCTH, COLIMATBHOTO CTAHOBIIEHUS JINYHOCTH, CAMOPEATN3allii B COLIUATIBHO U JIMYHOCTHO 3HAYMMOM JESITeTbHOCTH.

3anaum u cnennduka Kypca.Yauayoaéuustii ypoeens CrioCOOCTBYET MONYYEHHIO 00pa30BaHUs B COOTBETCTBHHU CO CKJIOHHOCTSAMH M TOTPEOHOCTSIMHU
ydammxcs, od0ecrneunBaeT ux NpodecCHOHAIbHYI0 OPHEHTALIMI0 U caMoonpeenenue. M3ydeHnne MaTeMaTHKU Ha yrIyOJNEHHOM YPOBHE CTaBUT CBOEH LIEJIBIO
3aBeplIcHre GOPMUPOBAHUS Y 00YJAIOIINXCSI OTHOCUTEIHLHO ICIOCTHONH CUCTEMBl MATEMAaTHICCKUX 3HAHUH KaK OCHOBBI JIJISI ITPOJIOJKCHHSI MAaTEMATHIECKOTO
o0Opa3oBaHus B cucTeMe Mpo(heCcCHOHATBLHON MOATOTOBKH.

Maremaruueckasi MoJAroToBKa y4amuxcst Ha yriyoJIEHHOM ypOBHE BKITIOUAET TEOPETUUECKUE CBEJECHUS 10 aredpe, HayajlaM MaTeMaTUYeCKOro aHaIN3a,
TEOpUHU BEPOSATHOCTEW M CTATUCTHKE,BKIIOYACT 3HAHUA MO TJIAHUMETPHH, CTEPEOMETPUHU U AJIEMEHTaM aHAMTUYEeCKOWH reoMeTpuu. Ha 5ToM ypoBHE HIMPOKO
WCIIOJIL3YIOTCSL XapaKTepHBIC IS BBICIICH WIKOJIBI BHJBI YYCOHOW JEATSIBHOCTH: CAMOCTOSATEIbHAs pPadoTa ydamuxcs C pPa3IMYHBIMA HCTOYHUKAMHU
nH(pOpMaIIUU, KOHCTIEKTHI, pedepaTsl, MPOESKTHI U T. 1.

V3y4eHrne MaTeMaTHKH Ha YTITyOJIEHHOM YPOBHE OTKPBIBAET JOTIOTHUTEIHLHBIC BO3MOKHOCTH IS COBEPIIICHCTBOBAHUS MHTEIICKTYAIBHBIX M TBOPYECKIX
CIOCOOHOCTEH BBITYCKHUKOB, Pa3BUTHSI HCCIIEIOBATENIbCKIX YMEHHUI U HABBIKOB, (DOPMHUPOBAHUS KYIbTYPhI MBIIIJICHHUS H MATEMAaTHYECKOTO SI3BIKA.

N3yuenne MaTeMaTUKy Ha YITyOJICHHOM YPOBHE HAIPAaBJICHO HA JOCTIKEHHE CIEAYIOIINX HETIeH:

— OBJIAJICHUE CHCTEMON MaTeMaTWYCCKUX ITOHATHH, 3aKOHOB M METOJIOB, M3y4aeMbIX B Ipejesiax OCHOBHOW 00pa3oBaTENbHOM MPOTpaMMBl CPETHETO

(momHOTO0) 001IeT0 00pa30BaHusl, YCTAHOBICHUE JIOTHUECKOH CBSI3U MEXy HUMH;
— OCO3HAaHHME U OOBSICHEHHWE POJM MATeMAaTUKH B OMHCAHMM M HMCCIEJOBAHUM PEANbHBIX MPOIECCOB W SBICHUH; MPEACTaBICHHE O MaTEeMaTHYECKOM
MOJICTTUPOBAHUU M €70 BO3MOXKHOCTSIX;



— OBJIQJICHUE MATEMAaTUYECKOW TEPMHUHOJIOTMEH M CHUMBOJIMKOM, HaYaJbHBIMU MOHSITHUSMHU JOTUKH M MPUHLMUIIAMH MAaTEMaTHYECKOTO JOKa3aTelbCTBA;
CaMOCTOSITENIbHOE MPOBEICHUE JOKA3aTeNbHBIX PACCYKICHHUI B X0/1€ PELlIeHUs 3a/ay;

— BBINOJTHEHUE TOYHBIX U MPUOIMKEHHBIX BBIUMCICHUN U TPpeoOpa30oBaHMii BhIpAKEHUH; pellleHne YPaBHEHUN U HEPABEHCTB; pelICHHE TEKCTOBBIX 3a/1a4;
uccienoBanre (pyHKIHMA, TOCTPOSHUE X TPa(UKOB; OIICHKA BEPOSTHOCTH HACTYIJICHHUS COOBITHI B IPOCTEHUIIIUX CUTYAIIUSX;

— CIOCOOHOCTH MPUMEHSTh MPUOOPETEHHBIC 3HAHUS M YMCHHSI JUISl PEIICHUS 3a/1a4, B TOM YHCIIE 33/1a4 MMPAKTHYECKOT0 XapakTepa U 3aJad U3 CMEKHBIX
y4eOHBIX IPEIMETOB.

— CTaHOBJIEHUE MOTHBAIUMU K MOCIEAYIOIEMY U3YUCHUIO MaTEMaTHKHU, €CTECTBEHHBIX U TEXHUUYECKUX JUCIUIUIMH B YUPEKICHUSX CUCTEMbI CPEIHEr0 U
BBICIIIETO MTPO(dhecCHOHAbHOTO 00pa30BaHUs U AJIsi CaMOOOpa30BaHUs;

— TMOHMMAaHHUE U YMEHUE OOBSICHUTH MPUYUHBI BBEACHUS aOCTPAKIIMIA TPU MOCTPOSHUU MAaTEMAaTUYECKUX TEOPU;

— OCO3HAHHE U BBISIBIICHHUE CTPYKTYPBI JOKA3aTEIbHBIX PACCYXKACHUM, TOTHUYECKOT0 00OCHOBAHUS JOKA3aTeIbCTB;

— OBJIAJICHUE OCHOBHBIMH TMOHITHSIMH, HJEIMH M METOJaMH MaTeMaTHYeCKOro aHajiu3a, TEOPUU BEpPOSITHOCTEH U CTAaTUCTHKH; CIIOCOOHOCTH
MIPUMEHATHIIONYYEHHBIE 3HAHUS JIJIs1 OMIMCAHUS ¥ aHAJIM3a TPOOJIeM U3 peallbHON KU3HH,

— HU300pakeHHE MIOCKUX M MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX QUTYp, UX KOMOUHAIIMI; YTeHHE TEOMETPHUUECKUX YepTexkeil; ornucaHne 1 000CHOBaHUE
CBOMCTB ()UTYpP U OTHOIICHHUI MEXK]Ty HUMH; CIIOCOOHOCTh MPUMEHSTH TPHUOOPETEHHBIC 3HAHUS U YMEHUS [Tl PEIICHUS 3a/1a4, B TOM YHCIIE 33/1a4 MPAKTUYECKOTO
XapakTepa | 3a/1a4 U3 CMEKHBIX YUEOHBIX MMPEIMETOB.

— TOTOBHOCTbH K PEIICHHIO MIMPOKOTO KjIacca 3a7a4 U3 Pa3jINdHbIX Pa3/IeIOB MATEMATHUKU M CMEKHBIX YY€OHBIX MPEAMETOB, K MMOMCKOBOW M TBOPYECKOM
NesITeIbHOCTH, B TOM YHUCIIE TIPU PEIIEHUH HECTaHJapTHBIX 33/1a4;

— OBJIJICHHE HABBIKAMU HCII0JIb30BAHUS KOMIBIOTEPHBIX TPOrPAMM IPU PELICHUN MaTeMaTHUYECKUX 33/1a4, B TOM YHCIIE JIJIS MOMCKA IMTYTH PeIleHuUs
U WUTIOCTPALUU X0J1a PacCyKICHHUSL.

JJMUHOCTHBIE, METANIPE/IMETHBIE U IPEAMETHBIE PE3YJIbTATbI OCBOEHUSA ITPEIMETA

N3yueHnne MaTeMaTUKy B CTApIICH MIKOJIE JaET BO3MOXKHOCTD TOCTHXKEHHS O0YyUaIOIIMMHUCS CIEIYIONIUX PEe3yIbTaTOB.

Juunocmnuie:

- c(hOPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKH; KPUTHUYHOCTH MBIILIICHUS, YMEHUE
pacro3HaBaTh JIOTHYECKU HEKOPPEKTHBIE BBICKA3bIBAHUS, OTJIMYATh TUIIOTE3Y OT (paKTa;

— TOTOBHOCTB ¥ CITIOCOOHOCTH BECTH JUAJIOT C APYTHMHU JIFOJABMHU, TIOCTUTATh B HEM B3aUMOIIOHUMAHMUSI, HAXOUTh OOIIHE LU U COTPYIHUYATH IS
UX JTIOCTUKEHUS;

— HaBBIKH COTPYIHUYECTBA CO CBEPCTHUKAMHU, NETHMH MIIAJIIETO BO3PAcTa, B3POCIBIMU B 00pa3oBaTeIbHON, OOIIECTBEHHO MOJE3HOM, yueOHO-
HCCIIEI0BATENIbCKOM, MPOEKTHON M IPYTUX BUJIAX JIEITEIBHOCTH;

- TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHIO, B TOM YHCJIE CaMOOOpa30BaHMIO, Ha TMPOTSHKEHWU BCEH JKU3HU; CO3HATEIBHOE OTHOIIEHHE K
HETPEPBHIBHOMY 00Pa30BaHMIO KaK YCIOBHUIO YCHIENTHOW MPOo(EeCCHOHATBLHON M OOIIECTBEHHOM eI TEIbHOCTH;

- ACTETUYECKOE OTHOIIECHUE K MUPY, BKIIFOYAs ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUYECTBA;

- OCO3HAHHBIN BBIOOp Oymaymiel mpodecCuu U BO3MOKHOCTEH pean3aiii COOCTBEHHBIX KU3HEHHBIX IUIAHOB; OTHOIIIEHHE K TPO(EeCCHOHATbHON
JEeSITeIbHOCTH KaK BO3MOKHOCTH YYaCTHs B PEUICHUH JTNYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIIEHAIIMOHATBHBIX MPOOIIEM.

Memanpeomemnmnuie:



- YMEHHE CaMOCTOSITENIEHO ONPEENIATH LENN ACITEIbHOCTU U COCTABIIATH IUIAHBI ACSITEILHOCTH; CAMOCTOSITENILHO OCYIIECTBIATh, KOHTPOJIUPOBAThH
U KOPPEKTHUPOBATh JEATEIBHOCTD; UCIOJIb30BaTh BCE BO3MOJKHBIE PECYpPCHl Ul JOCTH)KECHHS ITOCTABJICHHBIX LEJNEH M PEAM3alliU IUIAHOB JESATECIIBHOCTU;
BBIOMPATH YCHEIIHBIE CTPATETHH B PA3IMYHBIX CUTYaLUsX;

- yYMEHHUE MPOAYKTHBHO OOIIATHCS M B3aWMOJICHCTBOBATH B IPOLIECCE COBMECTHOH AEATENbHOCTH, YYUTHIBATH MO3UIUHN APYTHX YYaCTHHKOB
NeATEIbHOCTH, Y(PPEKTUBHO pa3peniaTh KOHMIUKTHI;

- BJIaJICHHE HaBbIKAMU [103HABATEIbHOMN, yUeOHO-UCCIIE0BATEIBCKON U IPOEKTHOM JesITEIbHOCTH, HABBIKAMU Pa3peLIeHus podiieM; ClIOCOOHOCTb
Y TOTOBHOCTB K CAaMOCTOSITEIbHOMY IIOUCKY METOJIOB PELIEHMSI IPAKTUYECKUX 3a/1ad, IPUMEHEHHIO PAa3IMUYHbIX METOJI0B IIO3HAHNUS;

- TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITENbHOW HH(OPMAIIMOHHO-TIO3HABATENFHON JIEATEIBHOCTH, BKIJIIOYAsh yMEHHE OPHEHTHUPOBATHCS B
Pa3IMYHBIX UCTOYHUKAX UH(OPMAIMH, KPUTUIECKH OLIEHUBATh U HHTEPIPETUPOBATH MHPOPMAIIUIO, TOJIYUAEMYIO U3 PA3TUYHBIX HCTOYHHKOB;

- YMEHHUE HCHOJb30BaTh CPEACTBA HH(POPMALMOHHBIX W KOMMYHUKAIIMOHHBIX TexHojorui (manmee — UMKT) B pemieHMM KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U OpPraHU3allMOHHBIX 33Ja4 ¢ cOOII0IeHuEeM TpeOOBaHUM 3PrOHOMMKH, TEXHUKHU O€30IIaCHOCTH, TUTUEHBI, PECypcocOepeKeH s, TPaBOBbIX
¥ 3TUYECKUX HOPM, HOPM MH(POPMALIMOHHOM O€3011aCHOCTH;

- BJIa/ICHUE SI3bIKOBBIMU CPEACTBAMM — YMEHHUE SICHO, JIOTMYHO M TOYHO H3JIaraTb CBOKO TOUKY 3PEHHUS, MCIIOJIb30BaTh aJCKBAaTHBIC SI3bIKOBBIC
CPEICTBa;

- BJIaJICHHE HaBbIKAMH [TO3HABAaTEJIbHOM pe(eKCUM KaK OCO3HAHMS COBEPLIAEMBIX JIEHCTBUH M MBICIUTENBHBIX MPOLECCOB, UX PE3yJIbTaToOB U
OCHOBaHUH, 'PaHUI] CBOETO 3HAHUS M HE3HAHMSI, HOBBIX MI03HABATEIbHBIX 33/1a4 U CPEACTB UX JOCTHIKEHUS.

Ilpeomemmnoie:

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS Kypca MaTeMAaTUKH Ha YIITyOJEHHOM YPOBHE OPHEHTHPOBAHBI IPEUMYIIECTBEHHO HA IOJATOTOBKY K MOCTIEIYIOIEMY
npodeccuoHaIbHOMY 00pa30BaHMIO, pa3BUTHE MHIUBUIYAIbHBIX CIIOCOOHOCTEH, 00yUaromuxcs nyTém 6osiee riry0oKoro, 4eM 3To npeaycMaTpuBaeTcst 0a30BbIM
KypCOM, OCBOEHUSI OCHOB HayK, CHCTEMaTHYECKUX 3HAHUN U CIIOCOOOB JIEHCTBUH, MPUCYIIUX JAaHHOMY y4€OHOMY NpeAMETY. YTIyOIEHHBIN YPOBEHb N3YUECHHUS
MaTeMaTHKHU BKJIIOYAET, KpOME MEePEUNCIIEHHBIX HUXKE PEe3yIbTaTOB OCBOEHUS YIIyOJIEHHOIO Kypca, U pe3ylbTaTOB OCBOEHHUs 6a30BOT0 Kypca, JaHHbIE paHee:

- c(OPMHPOBAHHOCTH MPEACTABICHUNA 0 HEOOXOIMMOCTH J0Ka3aTeNIbCTB IPU 0OOCHOBAaHMM MAaTEMAaTUYECKUX YTBEP)KICHUN U POJIM aKCHOMAaTUKU
B [IPOBEJICHUH JIEYKTUBHBIX PACCYXIACHU;

- c(OpPMHUPOBAHHOCTH MOHATHUMHOIO ammapaTa [0 OCHOBHBIM pa3zjiellaM Kypca MaTeMaTUKH; 3HAHUHW OCHOBHBIX T€OpeM, (GOpMYyJ U YMEHHUS HX
IIPUMEHSTh; YMEHHUS J10Ka3bIBaTh TEOPEMbI U HAXOJIUTh HECTaHJAPTHBIE CIIOCOOBI peIIeHus 3a/1a4;

- c(OPMHPOBAHHOCTh YMEHUH MOJIENTUPOBaTh peajbHble CHUTYalluH, HCCIENOBaTh IOCTPOEHHBIE MOJIENH, HHTEPIPETUPOBATh MOTY4YEHHBIN
pe3yJIbTarT;

- c(OPMHPOBAHHOCTH MPEICTABICHUNA 00 OCHOBHBIX MOHATUSAX MAaTEMaTUYECKOr0 aHAJIM3a U UX CBOMCTBAX, BIaJICHHNE YMEHHUEM XapaKTepU30BaTh
noBejieHre (QYHKIUH, HCII0JIb30BAaHNUE MOJTYYEHHBIX 3HAHUH /171 ONMCAHUS M aHaJIN3a PeajbHbIX 3aBUCUMOCTEN;

- BJIa/ICHUE YMEHHUSIMHU COCTaBJICHHSI BEPOSTHOCTHBIX MOJENIeH MO YCIOBUIO 33aJlaud M BBIYMCIIEHUS BEPOSITHOCTH HACTYIUIEHHS COOBITHI, B TOM
qucie ¢ MpUMeHeHneM (GpopMysl KOMOMHATOPUKH U OCHOBHBIX TEOPEM TEOPUHU BEPOSITHOCTEN; HCCIIEIOBAHUS CITyYailHBIX BEJIMYUH 10 UX paclpe/ieNICHHIO.

Metoabl, ¢popMBbI penieHHs1 MOCTABJIEHHBIX 3a/a4y.MaTemaTrueckoe o0pa3oBaHUE UTPACT BAXKHYIO POJIb U B MPAKTUYECKOM, U B AYXOBHOH KU3HU
obmecTBa. [IpakTHueckas CTOpOHa CBsi3aHa C CO3JaHMEM U MPUMEHEHHEM WHCTPYMEHTapHs, HEOOXOIMMOro 4YeJOBEKY B €ro MPOAYKTUBHOU JEsITEIbHOCTH,
JyXOBHAsl CTOPOHA — C MHTEJUIEKTYaJbHBIM Pa3BUTHEM YellOBeKa, POPMUPOBAHUEM XapaKTepa U 00IIel KyIbTypHl.

be3 KOHKpeTHBIX 3HAaHUM 110 MaTEMAaTHKE 3aTPyIHEHO NOHMMaHUE MPUHIMIIOB YCTPOMCTBA M MCIOJb30BAHUS COBPEMEHHON TEXHMKH, BOCIIPUATHE U
MHTEpIIpeTalys pa3HOo0Opa3HOH coluanbHON, YKOHOMUYECKOM, MOMUTUYECKON HHpOpMaIK, Mano3(pPeKTuBHA MOBCEIHEBHAS MPAKTUYECKas JESTEIbHOCTb.



Kaxnomy uenoBeky B CBOEH KM3HU IPUXOAUTCS BBIIOIHATh Pacu€Thl, YNTATh HH(OPMALHIO, IPEACTABIECHHYIO B BUJIE TaOJIMII, AUarpamMmm, rpauKoB, IOHUMATh
BEPOATHOCTHBIN XapaKTep ClIy4dailHbIX COOBITUI, COCTABIIATH HECIOKHBIEC AJITOPUTMBI U JP.

N3yueHne 1aHHOTO Kypca 3aBepiuaeT GOpMUPOBAHUE YEHHOCHMHO-CMBICTIO6bIX YCIAHOBOK U OPUEHMAWUIl YIAINXCsl B OTHOIUCHUH MaTeMAaTHYECKUX
3HaHUI M MpoOJIeM MX MCHOJB30BAHUS B paMKax cpeaHero odmiero obpazoBanus. Kypc cmocoOcTByeT (GpOpMHUpPOBaHUIO yMEHHUS BUAETh UM MOHUMATh HX
3HaYMMOCTb JIJIsl KaXJI0r0 4eJOBEKa HE3aBHCUMO OT €ro npo(ecCHOHaIbHOW AESTeNbHOCTH; YMEHMs pazinyaTh (PaKThl U OLEHKH, CPAaBHUBATh OLIEHOYHbBIE
BBIBOJIbI, BUJIETh UX CBA3b C KPUTEPUSAMU OLICHOK U CBS3b KPUTEPUEB C ONPEACIEHHON CUCTEMOM LIEHHOCTEM.

be3 6a30Boil MaTeMaTHUECKOW MOJArOTOBKM HEBO3MOKHA [TOCTAaHOBKA 00pa30BaHMs COBPEMEHHOIO 4ejoBeKa. B 1Ikosie MaremaTuka Cly’)KUT OIOPHBIM
MPEMETOM IS U3YYCHHS CMEKHBIX TUCIMILIMH. PeanbHoi He0OXO0MMOCTBIO B HAILIK THM CTAHOBUTCS HENPEPHIBHOE 00pa30BaHMe, YTO TPEOYET IMOIHOIICHHON
6a30B0i1 00111€00pa30BaTEIbHON TOATOTOBKH, B TOM YUCIIE U 110 ajaredpe U HadyajaaM MaTeMaTH4YeCKOro aHalIu3a.

Jis KM3HU B COBPEMEHHOM OOIIECTBE BaXKHBIM SIBISETCS (OPMHPOBAHHME MATEMATHUYECKOTO CTWIA MbIIIeHHA. OOBEKTHl MaTeMaTHYECKHUX
YMO3aKJIIOYEHUH U MpaBUila UX KOHCTPYUPOBAHMS BCKPBIBAIOT MEXaHU3M JIOTHYECKUX IIOCTPOESHUH, BbIPA0aThIBAIOT YMEHUs (POPMYIUpPOBaTh, 0OOCHOBHIBATH U
JIOKa3bIBaTh CY)KJIEHUS, TEM CaMbIM pa3BUBAIOT JIOTMYECKOE MbIIIJIEHHE. MareMaTuke MpUHAJIKUT BeAyllas pojib B (POPMUPOBAHUM aJITOPUTMUYECKOTO
MBILIEHUS], BOCIIUTAHUM YMEHHH JeficTBOBATh O 33JaHHOMY aIropuTMy. B Xo7e pemenns 3a1a4 OCHOBHOM y4eOHOM AeATeNbHOCTH Ha ypOKaX MaTeMaTHUKH —
pa3BUBAIOTCS TBOPUECKASI U IIPUKIIAIHASL CTOPOHBI MBIIIIJICHUS.

OOyuenue mareMaTHKe AAaET BO3MOXHOCTb Pa3BMBATh y YyYalllUXCsA TOYHYIO, JAKOHHYHYIO M MH(QOPMATUBHYIO peub, yMEHUE OTOMpaTh Haubosee
HOJXO/SIIUE S3bIKOBBIE (B YACTHOCTH, CHMBOJINYECKHUE, TPA(UIECKUE) CPENICTBA, T. €. CIIOCOOCTBYET (POPMUPOBAHUIO KOMMYHUKAMUGHOU KYIAbHYPbl, B TOM
qHCcJIe — YMEHUIO SICHO, JIOTUYHO, TOYHO M IOCJIEI0BATEIbHO U3JaraTh CBOIO TOUKY 3PEHUS, MCIIOIb30BaTh S3bIKOBBIE CPE/ICTBA, aJleKBAaTHbIE 00CYyKIaeMon
npobieme.

JlanbHeiiliee pa3BuTHE NPUOOPETYT U HO3HABamenbHble Oelicmeus. YJauyecs Iiy0xXe O0CO3HaIOT OCHOBHBIE OCOOCHHOCTH MaTEeMAaTUKU KaK (OpMBI
YeJI0BEYECKOI0 TO3HAHUS, HAYYHOT'O METO/Ia MIO3HAHUS IPUPOJIbI, a TAKKE BO3MOKHBIE C(hepbl U TPaHUIIbl €€ IPUMEHEHUS.

MaremaTnueckoe o0pa3oBaHHEe BHOCUT CBOM BKJIaJ B (hopMupoBaHue oOIIel KyabTypbl yenoBeka. Heo0X0oaMbIMU KOMIIOHEHTaMH OOIIeH KYJIbTYpbl
SBIIAIOTCS 00lIee 3HAKOMCTBO C METOJaMM MO3HAHUS JEHCTBUTENBbHOCTH, MPEACTABIEHUE O METO/IaX MaTeMAaTHKHU, UX OTJIMYMIX OT METOJOB €CTECTBEHHBIX U
I'YMaHHMTapHbBIX HayK, 00 OCOOCHHOCTAX NMPUMEHEHHsS MaTEeMAaTUKU Ul pellleHHs MPUKIaTHbIX 3ahad. M3yueHne MaTeMaTHKH CHOCOOCTBYET 3CTETHUECKOMY
BOCIIUTAHMIO YEJIOBEKA, TOHUMAaHHUIO KPACOTHI U U3SIIECTBA MAaTEMAaTHUYECKUX PACCYKIECHUH.

B pesynbrarte neneHampaBieHHON y4yeOHOW IeATENBHOCTH, OCYLIECTBISEMON B (popMax yd4eOHOro HCClelIOBaHMs, Y4€OHOrO MpPOEKTa, MOJYyYUT
JalbHeHIee pa3sBUTHE CIIOCOOHOCTD K UHPOPMAYUOHHO-ROUCKOGOI 0eAmelbHOCH U CAMOCTOSITEIbHOMY 0TOOPY MCTOUHUKOB HH(OPMAIIMH B COOTBETCTBHH C
MIOCTaBJICHHBIMU IIEJIIMH M 3aJadyaMH. Ydaluecs Haydarcs CHCTeMaTH3MpoBaTh MH(POPMALMIO IO 3a/JaHHBIM TNpPU3HAKaM, KPUTHUYECKH OLEHMBATh U
MHTEPIpEeTHpOBaTh HHPopManuio. M3yuenue kypca Oyner cnocodctBoBaTh pa3Butuio HKT-komnemenmuocmu yuaujuxcs.

[Tonyuut nanpHeiilee pa3BUTHE CIIOCOOHOCTh K CAMOOpeaHU3QUUU U camopezynayuu. YUalyuecs MojaydyaT ONbIT YCIEHIHOH, IeJeHaNpaBlIeHHON U
Pe3yNbTaTUBHOMN yueOHO-TIpeANnpOoPecCUOHANBHOM 1eATEIbHOCTH; OCBOST Ha MPAKTUYECKOM YPOBHE YMEHHE IJIAHUPOBAThH CBOIO JIEATENBHOCTh U YIIPABIIATH €10
BO BPEMEHH; MCIIOIb30BaTh PECYpPCHBIE BO3MOXHOCTH Uil TOCTMIKEHHUS 1I€JeH; OCYLIECTBIATh BHIOOP KOHCTPYKTHUBHBIX CTpATEeTHil B TPYJHBIX CHUTYalMsX;
CaMOCTOSITENIFHO PEaln30BbIBaTh, KOHTPOIMPOBATh U OCYILECTBIATh KOPPEKIMIO Y4eOHOW M MO3HABATEIbHOW AESATEIbHOCTH Ha OCHOBE MPEIBAPUTEIHHOIO
TUTAHUPOBAHMSI U OOPaTHOM CBSI3H, MTOJy4aeMOil OT MeAaroros.

CopepxaTenbHOM OCHOBOM M TJIaBHBIM CPEJICTBOM (POPMHUPOBAHUS M Pa3BUTHS BCEX YKa3aHHBIX CIIOCOOHOCTEN CIIY>KUT LeJIeHAIIPaBJICHHbIN O0TOOD
y4eOHOro marepuana, KOTOpbI BeJETCS Ha OCHOBE MPUHIUIIOB HAYYHOCHMU U (PYHOAMEHMAIbHOCHU, UCMOPUIMA, OOCIYNHOCMU U HENnPePblGHOCHU,
UeN0CMHOCIU U CUCHEMHOCH U MATEMAaTHUECKOro 00pa30BaHus, €ro0 CéA3U C MEXHUKOIL, MeXHO102Uell, HCUSHBIO.



Copepxanue o MmaremMatuke opMupyercst Ha ocHoBe OyHIaMEHTAIBHOTO /Ipa IMIKOJILHOTO MaTeMaTHYeCKOro oopazoBanus. OHO MPeICTaBICHO B BUE
COBOKYITHOCTHU COJIEPKATEIbHBIX JTUHUNA, PACKPBHIBAIOLINX HanoJHeHHEe DYyHIAMEHTATBHOTO SIpa MIKOJFHOTO MAaTEMAaTHIYECKOTO 00pa30BaHMs IPUMEHHUTEIBHO
K crapieii mkone. [Iporpamma pernameHTUpyeT 00bEM MaTepuana, 00s3aTeNbHOIO U U3YYeHHsI, HO He 3a/1aéT pacipeneseHus ero no kiaccaMm. [loatomy
cojiep KaHue TaHHOTO Kypca BKIJIIOYAET CIEAYIONINe pa3aesbl: «Anredpay; «MaTeMaTH4ecKuil anainmnsy; «BeposaTHOCT U cTaTHCTUKaY; «I eoMeTpus».

Conepxanue u 00bem kKypca. CorjacHo yueOHOMY IUIaHy U1 00pa30oBaTeIbHBIX yupexkaeHuid Poccuiickoit denepaliuu Ha M3y4eHUE MaTEeMaTHKHA Ha
CTYNEHH CpenHero (moyiHoro) obmiero oopa3oBaHus HAa MPO(UIBHOM ypOBHE OTBOAMTCS HA T€OMETPHIO BhIJENseTcs 2 4 B Heaenmto win 136 9 3a aBa rona
oOyuenwus. [y peanm3anuy mporpaMMbl BEIOpaH Y4eOHUK «l'eomerpus, 10-11: yueb.mys1 oOmeoOpazoBar. Yupexnaenuii» / JI.C. AranacsH, B. O.
Bbyry3os, C. b. Kagomues u 1p. —M.: IIpocsemenue, 2009. — 255 ¢. B 10 u 11 xnaccax ypok reoMeTpuu NPOBOJUTCS 2 4 B HEJEIIIO.

PacnpenesieHue y4eOHbIX YaCOB M0 TEMaM

HaumMeHoBaHue pasjeJia, TEMbI | KoauyecTBo yacoB ( Bcero) | N3 HuX KOHTPOJIbLHBIE Pa0OTHI

10 knacc

Brenenue. AKCHOMBI CTEPEOMETPUHI 5

ITapamrensHOCTh NPSMBIX U IIOCKOCTEH 19 1

IleprieHIUKYISIPHOCTD IPSIMBIX ¥ INTOCKOCTEH 20 1

MHoOrorpaHHUKH 16 1

HToroBoe noBTOpeHue Kypca reoMeTpuu 3a 10 kiacc 8 1
11 knace

IumuHap, KOHYC | map 16 1

O0BEMBI Ten 17 1

BeKTopbl B POCTPaHCTBE 7 1

Metoa KOOPAMHAT B IPOCTPAHCTBE. JIBUKEHHUS 16 1

3aKIII04YNTENIbHOE TOBTOPEHKE MTPH MOJITOTOBKE YUAIIMXCSl K MTOTOBOM aTTECTAIIMHU 110 T€OMETPUU 12 1

2. COAEPKAHUE TEM YYEBHOI'O KYPCA

CopepxaHue IporpaMMsbl 10 F€OMETPUH IPEJCTaBICHO B BUAE MATH Moayiei: «lIpsMble U MIIOCKOCTH B MPOCTPAHCTBE»; «l'€OMETpUYEecKue Tenay;
«ITpeobpazoBaHus npocTpaHCcTBay; «M3MepeHre reoMeTpUUecKuX BeIUUnH»; «KOoopaAnHATBI M BEKTOPBI B TPOCTPAHCTBEY.
MOJAYJIb 1. IIpsiMble M IJIOCKOCTH B IPOCTPAHCTBE
Monayns «IIpsiMble M MJIOCKOCTH B IPOCTPAHCTBE» HAIpaBlieH Ha (OPMHUpPOBaHHE Yy OOYYAIOMIMXCS NPOCTPAHCTBEHHBIX MPEJCTABICHUNH U
M300pa3UTENbHBIX YMEHHM, Ha pa3BUTHE CHOCOOHOCTH CaMOCTOSITENIbHO BBICKA3bIBaTh IMPEAINOJIOKEHHUS U OOOCHOBBIBATH WX CIIpaBeAIUMBOCTb. B momynb
BKJIIOUEHBI AT TeM: «OCHOBHBIE MOHATUS CTEPEOMETPUMN», «B3auMHOE PacloiIO0XKEHUE NMPSAMBIX B MPOCTPAHCTBEY, «B3auMHOE pacnonoxeHue NpsMoud U
MIJIOCKOCTHY, «B3anMHOE pacmoyioxkeHne I0CKocTe», «M300paxenne mpoCTpaHCTBEHHBIX QUTYDPY.

Tema 1. OcHOBHBIC IOHATHS CTEPEOMETPHHU

| 3amaun Moy | Cpopmuposamp y 0GyuarOIMXCst PEICTABICHNS O OHATHIHOM aIapare W JIOTHYECKOi CTPYKTYPE CTEPEOMETPHI;




opeaHu308amsv y4eOHYIO0 NeATENIbHOCTh, HANPABICHHYI0 Ha OCBOCHHE OCHOBHBIX CIIOCOOOB 3aJaHUS MPSAMBIX M IJIOCKOCTEH;
pazeusams 'y OO0YYaIOIIUXCS MPOCTPAHCTBEHHOE BOOOPAKEHME,JIOTUYECKOE MBIIUIEHHE M CIOCOOHOCTh K BOCHPHUSATHIO HOBBIX
Hay4YHBIX (haKTOB

Conepxanue

OcCHOBHBIE TIOHATHS CTEpPEOMETpUU (TOUYKa, MpsAMasi, MIOCKOCTh, MPOCTpPaHCTBO). CrocoObl 3aaHus NPSAMBIX M IUIOCKOCTEH.
AKCHOMBI CTEpEeOMETPUU

Bunsl IesATeIbHOCTH
oOydJaronmxcs

IlepeunciieHe MU KOMMEHTHPOBAaHUE OCHOBHBIX IIOHATHUHM IUIAHUMETpUU M crepeoMerpuu.llpuBeneHue npuMepoB pealbHbBIX
00BEKTOB, KOTOPBIE UCIOJIb30BaHa Ui uaeanu3anun. @opMyaupoBaHue U WIUTIOCTPALIUS aKCHOM INIAHUMETPUU U CTEPEOMETPUH.
[lepeuncnenye n WILTIOCTPALIKS CIIOCOOOB 3a/1aHus NPSIMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE.

IIpuMeHEeHHE aKCHOM CTEPEOMETPUHM ISl TOKA3aTeNbCTBA CBOMCTB MPAMBIX U IVIOCKOCTEHN B IIPOCTPAHCTBE.

Pemrenue 3a1a4 Ha 1OKa3aTeIbCTBO

PeKomeHOyeJmm memamuKka npaKmuieckKux pa60m

™=

3aﬂaq1/1 Ha IIOCTPOCHHC. HCpEBpCHII/IMOCTI) KJIACCUYCCKHUX 3aaa4 HAIIOCTPOCHUC.
FGOMeTpH‘{CCKI/Ie MECTa TOYCK. SHJ'II/IHC, anep60JIa, napa6ona KaK Tr€OMCTPUYCCKHEC MCCTA TOYCK.

3. 3ameuaTenbHBIC TOUYKH B TPEYTOJIbHHKE.

Pexkomenoyeman memamuka ucciedosamenpbCkKux (NpoeKmmsix) paoom

™=

Uctopus co3nanus reomerpun JlobaueBckoro.
HcTopus co3nanus chepruueckoil reoMeTpuu.

3. Cdepuyeckas reOMETpHUS U ACTPOHOMHSL.

Tema 2. B3aumHoe pacmnoJio:keHue NPsIMbIX B MPOCTPAHCTBE

3amauu MOAYJIs

Copmuposams NOHATHUS: CKPEIIMBAIOLINXCS TPSIMBIX, YIJIa MEXAY IPSIMBIMU B IPOCTPAHCTBE, PACCTOSHUSA OT TOYKHU J0 MPSIMOI,
paccTosHUS MEXy MapajuIeIbHBIMU IPSIMBIMU, PACCTOSIHUS MEXK/1Y CKPELMBAIOIIUMUCS PSIMbIMU;

pacuiupums TOHATUE TEPIEHAMKYISIPHOCTH MPSIMbIX; OPraHU30BaTh Y4YEOHYIO JAEATENbHOCTh, HANPABICHHYIO Ha BBIBJICHHUE,
000CHOBaHNE U U300pakeHUE PA3INYHBIX CITyYaeB B3aMMHOI'O PACIIOJIOKEHHUS MIPSIMBIX B IIPOCTPAHCTBE;

pazeueams 'y 00y4aroIUXCs MPOCTPAHCTBEHHOE BOOOpaXKEHHE, CHOCOOHOCTh MPOBOJUTH YCTHBIE U NMHUCBMEHHBIE JIOTHYECKHE
00OCHOBAHUs IIPU PELICHUU 33/1a4, YMEHHE aHAJIM3UPOBATh CXEMY JI0Ka3aTeIbCTBA

Conepxxanue

IIepecekaromuecs, napaulelIbHbIE U CKPEIIUBAIOLIUECS IPSIMBIE. YTOJI MEXKIY NPAMBIMUA B IIPOCTpaHCTBE. IlepnenauKkynsspHOCTh
MPSAMBIX.
PaccTosiHHs OT TOUKH 10 IPSIMOM, MEKY NTAPaJUICIbHBIMU MIPSIMBIMU, MEXY CKPELIMBAIOIIUMHUCS IPSIMBbIMU

Buner HeSTEILHOCTU
o0yJaromuxcs

PacrioznaBaHnue Ha MOJIETISIX U UEPTEKAX U N300paKeHHE Pa3IMUHbIX CIydaeB B3aMMHOIO PACIIOJIOKEHUS IPSIMBIX B IPOCTPAHCTBE.
DOopMyIMPOBAHUE ONPEICIICHUN IEPECEKAIONINXCs, MApAJUIENbHbIX, MEPHEHAUKYISPHBIX M CKPEIIMBAIOIIMXCS MpPSIMBIX B
IIPOCTPAHCTBE.




@dopMyIMpOBaHUE M JIOKA3aTEIbCTBO TEOPEM O B3aUMHOM DACIOJIOXKEHUM MPSAMBIX. AHaJIN3 CTPYKTYphl JOKa3aTeNbHbBIX
paccyxaeHuii. GOpMyJIUPOBAHUE OIPEACIECHUNA YIJTIOB MEXKAY IMEPECEKAIOIIUMUCS, MapAJUICIbHBIMU, IMEPICHAUKYISIPHBIMU U
CKPEIIMBAIOIIUMUCS MPSIMBIMU B IPOCTPAHCTBE.

Pemrenue 3aa4 Ha J0Ka3aTEIbCTBO C UCIIOJIB30BAHUEM ONPEICICHUN U CBOMCTB MapaJUIeIbHOCTH U IEPICHAUKYISIPHOCTH MPSMBIX.
OObscHEeHHE TOro, Kak ONPEAeNsIOTCS PACCTOSHUA: OT TOYKHM JO MPSMOM, MEXAYy NapajUlelIbHBIMH MPSAMBIMH, MEXKIY
CKpCHIMBAOIIUMUCA ITPAMBIMU.

Haxoxzaenue yrioB Mexay OpsSMbIMU B IPOCTPAHCTBE.

Haxo/1eHre pacCTOSIHUM: OT TOYKHU J0 NPSMOM, MEXKY NapAJIEIbHBIMU IPSIMBIMH, MEKY CKPEIIMBAIOLIIMMUCS NIPSIMBIMU

Tema 3. B3aumHoe pacmnoJio:keHue NpsiMOii U MJIOCKOCTH

3amaun MOAyIst

Pacwupums 3nanus 00yyaronmxcs o napaieNbHOCTH U EPIEHIUKYIIPHOCTH, O MOHSITUH PACCTOSHUS;

opzanu3osams y4eOHYIO NEeSTEIbHOCTb, HANPAaBJICHHYIO Ha BbIIBICHHE, OOOCHOBAaHHWE U M300paXKEHUE DPA3JIUYHBIX CIydaeB
B3aMMHOI'0 PACTIONIOKEHUS MPSAMOM U MIIOCKOCTH:

pazeueams 'y 00y4aroIlUXcs MPOCTPAHCTBEHHOE BOOOpaKEHUE, CIIOCOOHOCTh IPOBOJUTH YCTHBIE M MUCHMEHHBIE JIOTHYECKUE
000CHOBaHHMS IIPH PELICHUH 33]a4, YMEHHE aHATU3UPOBATh CXEMY JIOKA3aTeNIbCTBA

Conepxanue

[TapamenpHOCTh M NEPIEHAUKYISIPHOCTD NMPSMOM U IIIOCKOCTH. [IpH3Hakyu mapamienbHOCTH U NEPIEHIUKYISIPHOCTH NPSAMOU H
IIJIOCKOCTH.

[lepnenquKynsip ¥ HaKJIOHHAs. YTOJI MEXIY MPSAMOM U IUNIOCKOCThIO. Teopema o TpEX mepreHIuKyspax.

PaccTosiHue OT TOUYKH 10 II0CKOCTH. PaccTosiHre OT NpsAMO 10 NapajuieibHOM €l IMIIOCKOCTH

Buner eSITEIILHOCTU
o0yJaromuxcs

Pacnio3naBanue Ha MOJENSIX U YEPTEKAX U U300pAKEHUE PA3IMYHBIX CIy4aeB B3aMMHOIO PACIIOJIOKEHUS MPSMON U TIIIOCKOCTH.
@opMyNnHpOBaHUE OMNpPENEICHUN NapaJIeNbHBIX NPSIMOM M IJIOCKOCTH M MNEPHEHAUKYISIPHBIX MPSAMOA U IUIOCKOCTH.
@OopMyIMpPOBaHHE M JOKA3aTEIbCTBO IPU3HAKOB IAPAUIEIBHOCTH W INEPHEHAMKYJISPHOCTH IPSAMOM M IUIOCKOCTH. AHamu3
CTPYKTYPBI I0Ka3aTEeJIbHBIX PACCYKACHUM.

OObsicHEeHre, YTO HA3BIBACTCS YTIOM MEXKIY MPSMONW M IUIOCKOCThIO. M300paxkeHue yriia Mexay NpsSIMOW M TIJIOCKOCTBIO.
@opMyNnHpOBaHUE U JOKA3aTE€IbCTBO TEOPEMBI O CBOMCTBAX NEPHEHAUKYISIPHBIX MPAMOW M IUIOCKOCTU. POpMynHpOBaHUE
ONpEEICHUN NEPIECHANKYIISIPA U HAKIIOHHOW. POPMYIMPOBAHKE U TOKA3ATEIBCTBO TEOPEMBI O TPEX NEPIEHANKYIIAPAX.

Pemrenue 3a1au Ha 10Ka3aTeNbCTBO C UCIOJIB30BAHUEM ONPEIEICHUN U CBOMCTB MapaIEIbHOCTH U MEPIEHIUKYISIPHOCTH IPSIMOM
U TUIOCKOCTH.

OOBbscHEeHUE, KaK OMPEACIIIOTCS PACCTOSTHUE OT TOYKH J0 IJIOCKOCTH U PACCTOSHUE OT MPSIMOM 10 MapasieIbHON el MIIOCKOCTH.
HaxoxneHnne yrina Mexay npsMoi U INIOCKOCTBIO.

Haxosx/1eH1ne pacCTOsIHUI: OT TOYKHU J0 IJIOCKOCTH, OT MPSIMOM /10 apaJlIeIbHOM €l MIIOCKOCTH

Tema 4. B3anmMHoe pacnoJioxkeHHe II0CKOCTel

‘ 3aauu MOAYJIs

‘ PGCWMpMMb )4 O606I_LII/ITL 3HaHUA o6yqa}0mnxc;l 0 MapaJUICIIbHOCTHU U TICPHCH AUKYIIIPHOCTH, O ITIOHATHU PACCTOSHUS




opeaHuzoéams y4eOHYIO NEATeIbHOCTh, HAIPABJICHHYIO Ha BBIABIEHHWE, OOOCHOBaHME M H300pa)KCHHE DPA3IUYHBIX CIydaeB
B3aUMHOTI'0 PAaCIIOJIOKEHUS TUIOCKOCTEH;

paszsusams 'y 00y4aIOIIUXCS MPOCTPAHCTBEHHOE BOOOpa)KE€HUE, CIIOCOOHOCTh MPOBOJUTH YCTHBIE U MHUCHbMEHHBIE JIOTHYECKHE
000CHOBaHUS MIPH PEIICHUH 33]1a4, YMEHHE aHAIM3UPOBATh CXEMY JTOKA3aTEIhCTBA

Conepxxanue [TapamienbHOCTP UM MEPHNEHAUKYISAPHOCTh IUIOCKOCTEeH. IIpu3HakM W CBOWCTBa NApaJUIEIbHOCTH M MEPHEHIUKYISIPHOCTH
IJIOCKOCTEM. JIBYTpaHHbIi YroJl, JUHEHMHBIN YroJ IBYTPAHHOrO yria. PaccTosiHue Mek1y napajuielibHbIMH INIOCKOCTSIMU

Bunet  nestenbHOcTH | Pacmo3HaBaHuMe Ha MOJENSX M YepTexax M HM300paKeHHE pAa3IMYHBIX CIIy4aeB B3aMMHOIO PACIOJIOXKEHUS IUIOCKOCTEH.
oOyJaromuxcs DopMyJIMPOBAHUE ONPEAECIECHUN MAPAIIIETBHBIX U NEPIEHANKYIIAPHBIX IIJIOCKOCTEH.

@opMyIMpPOBaHUE M JIOKA3aTEIbCTBO IPU3HAKOB MMAPAJUIEIBHOCTH W MEPHEHIUKYISIPHOCTU IUIOCKOCTEH. AHamu3 CTPYKTYpbI
JIOKA3aTEIIbHBIX PACCYKICHUM.

Pemenne 3amau Ha J0Ka3aTENbCTBO C HCIOJIb30BAHMEM ONPENEICHUNM M CBOMCTB MapajuIeIbHOCTH M MEPHEHIUKYISIPHOCTU
mockocTeil. OOBACHEHHE, YTO HA3bIBACTCS ABYTPAHHBIM YIIIOM MEXK]Y TJIOCKOCTSAMHM, TUHEWHBIM YTJIOM JIBYTPaHHOTO YTJIa.
OObscHeHne TOro, Kak HaXOJIUTCS PaCCTOSHUE MEXKY MapajieIbHBIMU TUIOCKOCTSIMH.

HaxoxneHne JIMHENHBIX YIJIOB ABYTPAHHOTO yTJIA.

Haxox/ieHne paccTosiHUSL MEXAY NapajuleIbHbIMU IJIOCKOCTSIMU

Tema 5. U300pakeHne NpOCTPAHCTBEHHBIX (PUTYP

3amaun MOAyIst Cehopmuposams y 00ydaronuxcst IpeCTaBICHHE 00 OCHOBHBIX CIIOC00ax M300pakeHUsI TPOCTPAHCTBEHHBIX (DUTYD;
opeaHu308ams y4eOHYIO I€ATeIbHOCTh, HAIIPABIEHHYIO HA OCBOCHHE MPUEMOB MapaLIEIbHOTO U LIEHTPATBLHOTO MPOSKTUPOBAHUS;
pazeusams 'y OOYYaOIIUXCS MPOCTPAHCTBEHHOE BOOOpaKEHHE W yMEHHE IPOBOJAWTH YCTHBIE W THCHMEHHBIE JIOTUYECKHE
000CHOBaHHUS IPU PELICHUH 33124

Copnepxanue [MTapannensHoe mpoekTHpoBanue. CBOWCTBA MapaUICIHHOTO IIPOSKTHPOBAHHUSL.

OproronanbHas npoekius. Inomaas opToroHanbHOM MPOSKIIMH MHOTOYTOJIbHUKA.

[lenTpanpHOE NpoeKkTHpoBaHKe (nepcerekTuBa). M300paxkeHne mpocTpaHCTBEHHBIX QUTYD

Bunet  npearenpHOcTH | OOBSICHEHHE TPaBUI MAapaUIEIbHOTO MPOEKTUPOBAHUS, OPTOrOHATBHOTO MPOEKTUPOBAHUS M IEHTPATBLHOTO MPOEKTUPOBAHMUS.
o0ydJaronmxcs CornpoBoskieHre 00bSICHEHU I HILTIOCTPAIIASIMH.

OOBsicHeHHE pa3Inyus B MU300paXKEeHUIX MPOCTPAHCTBEHHBIX

Pekomenodyeman memamuxa uccied008amensCKux (npoeKmuuix) paoom
1. OcHoBHbIE QUTYpBI IBYMEPHOTO U TPEXMEPHOTO NMpocTpaHcTB. VX cBolicTBa.
2. 'eoMeTpus 1 UHXEHEpHas rpaduka.
3. TeomeTpust 1 H300pa3UTENLHOE UCKYCCTRBO.
MOAYJIb 2. I'eomeTpu4ecKue Tesa
B monyne «I'eomerprueckue Tenna» BKIIOUYEHBI YeThIpe TeMbl: «MHororpanHuky, «llpusmay, «[Tupamuma» u «Kpyrisie Tena». OCHOBHOE Ha3HAYECHHE
3THX TEM CBS3aHO C PA3BUTHEM MPOCTPAHCTBEHHOTO BOOOPAKEHUS U M300pa3UTENbHBIX YMEHUH 00yUYalOIUXCsl, OCBOCHUEM I€OMETPUUECKON TepMUHOIOTHH,



Pa3BUTHEM JIOTUYECKOTO MBILIUICHUS U PeUH, IPUOOPETEHNEM OIbITa UCTIOIb30BaHUS HH(DPOPMALIMOHHBIX TEXHOJIOTHM AJIs pelIeHHs] MaTeMaTUYeCcKUX 3a1ad (pu
HAJTMYUU COOTBETCTBYIOIIUX BO3MOXHOCTEH y 00pa30BaTEILHOTO YUPEKIACHHUS).

Tema 1. MHOrOrpaHHUK

3agauu MOOyIs Copmuposams y 00ydaromuxcs nNpecTaBIeHnuss 00 OCHOBHBIX BH/IaX MHOTOTPAaHHUKOB U UX JJIEMEHTAX;

opzanu3osams y4eOHYIO [€ATENIbHOCTh, HAINPABJICHHYIO Ha OBJIAJCHHE NpUEMaMH IOCTPOEHHUS CEYEHMH MHOIOIPAaHHHUKOB;
pazsusamb 'y OOy4arOLUIMXCsl MPOCTPAHCTBEHHOE BOOOpaXKCHHE, CIIOCOOHOCTh MPOBOAMTH YCTHBIE U  IHCHbMEHHBIE
JIOTMYECKUE000CHOBAHUS MIPH PEIIEHUH 33]a4, YMEHHE aHAJIM3UPOBATh CXEMY J10Ka3aTeIbCTBA

Conepxanue MHOTOrpaHHHK U €r0 3JEMEHTHI: BepIIMHbI, pEOpa, rpanu. [loBepxHOCTh MHOTOTpaHHUKA. Pa3BEépTKa.

MHororpaHHsl€ yIJbl.

Boinykiible 1 HEBBIIYKJIbIE MHOTOrpaHHUKH. Teopema Oilepa. [IpaBunbHble MHOrorpanHuku (tesna Ilnarona): terpasap, kyo,
OKTa3Jlp, NKOCAdIP U JOAEKABP.

[TonynpaBuiabHblE MHOTOTPAaHHUKY (Teda ApXUMENa).

Ceuennsi MHOTOIPaHHUKOB

Bunsl  npearensHOcTH | Pacno3sHaBaHMe Ha MOJEISIX U YEPTEKAX MHOTOIPAHHHMKOB, BBIIIYKJIBIX M HEBBITYKJIBIX MHOTOTPAHHUKOB.

o0yJaroImuxcs N300pakeHre MHOIOI'paHHUKOB B IapajliesIbHON NMpoeKuuu. JleMoHCTpanys Ha MOAETSAX U YepTexkax 3JIeMEHTOB MHOIOI'PaHHHUKOB.
OObsicHEHUE, Kakue MHOTOTPaHHUKM Ha3blBAalOT NPAaBUIbHBIMU, Kakue IOIYyNpaBWIbHbIMH. lIpoBeaeHue reomeTpuyeckoro
00OCHOBAHHUS UX CYIIECTBOBAHMUS.

Pacno3naBaHne Ha MOZEIIAX U YepTEkKaxX MPABWIBHBIX U IMOJYIPABUIBHBIX MHOTOTPAHHUKOB.

OOmbsicHeHHE, KaK U3 TeopeMbl Diiepa BBITEKAeT HEBO3ZMOXKHOCTh CYLIECTBOBAHMS MHBIX MPABUIBHBIX MHOTOTPAHHUKOB, KPOME
TeTpalzpa, Kyda, oKTajipa, JoAeKadpa U HKOcadapa.

OOnbsicHeHHe, KaKue YIIIbl HAa3bIBAlOT MHOTOIpaHHBIMU. Pacno3HaBaHue Ha MOJAEIAX M YepTekax U M300pakeHHEe MHOTOTPAHHBIX
YTJIOB.

Onpenenenne TpEXIPaHHOTO yria KaKk YaCTHOT'O ClIydas MHOTOI'PAHHOTO YIJIa.

Pemenne 3amau Ha MOCTPOEHUE CEYEHH MHOIOIpaHHUKOB. Vcmonb3oBaHME KOMIBIOTEPHBIX MPOTpaMM AJi H300pa)KeHUs
MHOTOTPaHHUKOB M MJUIIOCTPALIMU X CBOWCTB (IIpH HAJIMYMUK)

Tema 2. IIpusma

3amaun MOAYJIs Cdopmuposame y 00ydaromuxcsi IpeCTaBlI€HUE O IPU3MaXx;

opeanu3oeams y4eOHYI0 NesITeIbHOCTh, HAIPABICHHYIO HA OCBOCHUE CBOIMCTB MPU3MBI;

passusams 'y 00YyYarOMIMUXCS MPOCTPAHCTBEHHOE BOOOpaKEHHE,CIIOCOOHOCTh MPOBOJAUTH YCTHBIE M MUCHMEHHBIE JIOTHYECKHE
000CHOBAHHS IIPU PEIICHUH 33/1a4, YMEHHE aHAJIM3UPOBATh CXEMY JIOKa3aTelIbCTBA

Conepxanne Ky6 w mapamnenenumen. CoiicTBa rpaHedl W auaroHaned mnapamienenunenaa. CBOWCTBO JauaroHajieidl MPsIMOYTOJBHOTO
napajuienenunena. CHMMETpUH MapajlIeIeNAIIE0B.

[Tpu3ma u e€ IeMeHThl: OCHOBaHMsI, 00KOBbIE pE0pa, BICOTA, TUATOHAJIb, OOKOBAsI TIOBEPXHOCTb.




IIpsimast ¥ HaKJIOHHAs! IPU3MBI.
IIpaBunbHas npusma.
N3006pakenue npusmsl. [loctpoenue ceuenuil Kyba, napauiesenumne1a 1 mpu3Mbl

Bunnl IesATeIbHOCTH
o0ydJaronmxcs

Pacrnio3naBanue Ha MOJIEIISAX M YePTEkKaxX U H300pakeHne Ky0a, mapasiesenune1oB, Ipu3M. JleMoHCTpanys Ha MOACTISIX U YepTexax
3JIEMEHTOB IPU3MBI.

OGT:SICHGHI/IG, KaKuC MMPU3Mbl HA3bIBAIOT IPAMBIMU U HAKJIOHHBIMHA U KAKHUC MMPHU3MbI HA3BIBAIOT IIPABUJIbHBIMU.

dopMyIupoBaHUE M J10Ka3aTEIbCTBO TEOPEMbI O CBOMCTBaX MpPsMON mpu3Mbl. DopMyaMpoBaHUE U JOKA3aTEIbCTBO TEOPEMBI O
CBOMCTBax IpaHed WM JuaroHaied napauienenunena. @opMynupoBaHHE U JOKA3aTEIbCTBO TEOPEMBI O CBOMCTBE IUArOHAJICH
IPSIMOYTOJIBHOTO Napasuiesienunena. @opMysinpoBaHUe U JOKA3aTeIbCTBO TEOPEMbI O OOKOBON MMOBEPXHOCTH IPSAMOM M HAKJIOHHON
IIpU3M. Pemenue 3aa4 Ha JO0Ka3aTCJIbCTBO U BBIYHUCJIICHUA C IPUMCHCHHUEM CBOMCTB IIPpU3MBI U €€ JaCTHBIX CJIy4acs. Pemenne 3aJga4d
Ha [OCTPOEHUE ceueHui KyOa, napauiesIenune10B, IpU3M

Tema 3. [lupamuga

3amaun MOayIst

Chopmuposams y 00yqaromuxcs NpecTaBiIeHUEe O TUpaMHIax;

opeaHu308ams y4eOHYIO NIeATEIbHOCTh, HAPABICHHYIO HA OCBOSHUE CBOMCTB MTUPAMU/IBL;

pazeusams 'y OO0YYarOIIUXCS TPOCTPAHCTBEHHOE BOOOpPAXKEHUE, CIIOCOOHOCTh HMPOBOJUTH YCTHBIE M MUCHMEHHBIC JIOTHYECKHE
000CHOBAHUS IIPU PEIICHUH 33/1a4, YMEHHE aHAIM3UPOBATh CXEMY JIOKA3aTeIbCTBA

Conepxanue

[Mupamuna. Bepmmna, ocHoBaHue, 60KOBBIE pEOpa, BHICOTA, artodema, O0KOBast MIOBEPXHOCTD.
[IpaBunbHas nupamuaa. Ock NpaBUIbHON MUPAMUIBI.

VYceu€nnas nupamuia.

N3006parkenune nupamuapl. CeyeHus TUpaMuIbl

Buner eSITEIILHOCTU
o0yJaromuxcs

Pacno3naBanue Ha MOACIIAAX W YCPTCKaAX H I/I306pa)KeHI/I€ nmupaMubl. I[CMOHCTpaHI/ISI Ha MOZACIIIX W YCEPTCKAX ISJICMCHTOB
nupaMubl. O6’[>$ICH€HI/IC, KaKue NMMpaMu bl Ha3bIBAKOT IIPAMBIMU U KaKWC€ HAKIIOHHBIMH. O6’bHCHeHI/Ie, KaKue MMupaMuibl Ha3bIBarOT
IMpaBHUJIBHBIMU IUpaMUaaMH, TETPAdAPaMH. O6’I)${CHGHI/IC, YTO TaKO€ OCh HpaBHHLHOﬁ nmupaMubl. O6’I)$ICH€HI/I€, KaKne nmupamMuabl
Ha3bIBAarOT yce‘-léHHBIMI/I.

Pemenne 3ala4 Ha JO0Ka3aTcCJIbCTBO, HAa BBIYUCIICHUC 3JICMCHTOB NHUPaMHUAbI, BBIYUCIICHUC OOKOBOII W IOIHOU HOBerHOCTGI\/JI
IMUpaMuabl. Pemenue 3a1a4 Ha IOCTPOCHUC Ce4YeHMH MMUpaMUuJbl. HOCTpOGHI/Ie H306p8.)KCHHfI IMHUPpaMHUIbIL, TETPA3Apa

Tema 4. Kpyrasie Teaa (15 1)

3amauu MOAYIs

Cohopmuposams y 00ydaromuxcsi IpeCTaBICHUE O IUINHAPE, KOHYCE U [Iape KaK TelaxX BpalleHHUS;

op2aHu308ams y4eOHYIO JIeATEIbHOCTh, HAIIPABJICHHYIO HA OCBOCHHE CBOMCTB TeJl BpallleHus;

paszsusams 'y 00YYAIOIIUXCS MPOCTPAHCTBEHHOE BOOOpaKEHHE, CIIOCOOHOCTh MPOBOJUTH YCTHHIE W MHCHMEHHBIE JOTUYECKUE
000CHOBaHHS MIPH PEIICHUH 33/]1a4, YMEHHE aHAJIM3UPOBATh CXEMY JJOKA3aTeNbCTBA

Conepxxanue

Tena Bpamienus. [lonstue o Temax BpamieHus. Ock BparieHus. [loHATHE 0 MWIMHIPHUYECKOH M KOHHMYECKOW MOBEPXHOCTSIX.
Hunuaap. OcHoBaHwMs, 00pa3yroIas, BEICOTA, 0Ch, 00KOBAsi MTOBEPXHOCTh, Pa3BEPTKA ITUITUHIPA.




N3o0paxenue numHapa. CedeHns MPSIMOTO MUJIMHPA TUIOCKOCTSIMHE, MApalIeIbHBIMUA €70 OCHOBAHHUIO HITH OCH.

[Tpsimast ipu3Ma, BIiMCaHHAs B IWJIMHAP, U IPSIMast IIPU3Ma, OMTMCaHHAs OKOJIO [IMJIHH/IPA.

CuMMeTpun HWIHHIPA.

Konyc. Bepmuna, ocHoBanue, oOpasymoomas, OCb, BBICOTa, OOKOBas IOBEPXHOCTb, pAJAMyC OCHOBaHHSA, pa3BEPTKA
KoHyca.1300paxenue konyca. CedeHus mpsMOro KOHYyCa INTOCKOCTSIMHU, TTapajlIeIbHBIMUA €0 OCHOBAHHIO WM MTPOXOISIIIMHE Yepes3
ero BepiuHy. KacatenbHas IJIOCKOCTh K KOHycy. [lupamunia, BHHMcaHHas B KOHYC, M IHpaMuia, ONMUCAHHAS OKOJIO KOHYCA.
PazBépTka OOKOBOI MOBEPXHOCTH KOHYCA.

VY ceu€HHbI KOHYC.

CummeTpun KoHyca.

[ap, chepa. Lentp, paguyc, nuamerp mapa (chepsr). M3o00paxkenue mapa. Ceuenus mapa (chepsi) miockocTsamu. Kacanne mapa
(cdepsl) TPsIMOI M TNIOCKOCTHIO.

Kacanue coep.

Brincannble U onMcaHHbIe ChEpHI.

CumMmerpu 1mapa

Bunsl  pesrenbHOCTH
o0ydJaronmxcs

OObsicHeHHE, Kakue reoMeTpuuyeckue (GUrypsl B NPOCTPAHCTBE HA3bIBAIOT TEJAaMHU BPALIEHHUS U YTO TaKOE OCh BpAIIEHUS.
OObscHEHNE, KaKyl0 IOBEPXHOCTh BpAIllEHUs HA3bIBAIOT LIMWJIMHIPUYECKON U KaKyr0 KOHMUYECKOM.

Pacnio3HaBaHue Ha MOZENSAX M yYepTEXax LWIMHApPA U ero usobpaxeHue. [leMOHCTpanMs Ha MOJAEISIX M 4YepTeKaxX IIEMEHTOB
muHApa. PopMyIHpOBaHUE U JI0KA3aTELCTBO TEOPEMBI O CBOWCTBaX IuiuHApa. OObsicHeHne, Kakue (UTYpbl BOZHUKAIOT MPH
[epeceueHnH HWINHIPA MIOCKOCTSIMH, MapajuIeIbHBIMU €M0 OCHOBAHUIO WM OcH. DOpMyIupOBaHUE ONpe/eeHusl KacaTelbHOil
IUIOCKOCTH K HWINHAPY. M300pakeHne KacaTesbHON IUIOCKOCTH K IMHIApY. POpMyInpoBaHUE M 10KAa3aTeIbCTBO TEOPEMBI O
pa3BEpTKe IMWIMHIpPA. Perenne 3a1a4 Ha J0KAa3aTENbCTBO U BBIYMCIEHUS C IPUMEHEHUEM CBOWCTB LIMIIMHJIPA.

Pacrio3HaBaHue Ha MOZEIAX U YEPTEKAX KOHycCa M €ro U300pa)keHHe. YKa3blBaHHE Ha MOJENAX M 4epTexkaX HJIEMEHTOB KOHYcCA.
OObsicHeHne, Kakue (UIypbl BO3HUKAIOT IPHU IEPECEYEHUH KOHYCAa IIOCKOCTSMHM, HapajieIbHbIMH €ro OCHOBAHHUIO WU
IPOXOAALIMMH dYepe3 ero BepmunHy. DopMylupoBaHHE ONpEAETICHUs KacaTeIbHOW IUIOCKOCTH K KOHycy. HM3o0paxkeHue
KacaTeIbHON INIOCKOCTH K KOHYCY.

dopMyIupoBaHKE U 10Ka3aTEIbCTBO TEOPEMBI O Pa3BEPTKE KOHYca. Pelenne 3a1a4 Ha 10Ka3aTeIbCTBO, HA BEIUUCIICHUE 2JIEMEHTOB
KOHYyca.

Pacnio3HaBaHue Ha MOZENAX M 4YepTeXkax IIapa M ero n3oOpakeHue. YKa3blBAaHHE HA MOJEIAX M depTexkax dJIEMEHTOB IIapa.
OOmpsicHeHue, Kakue (UTrypbl BO3HUKAIOT MPU IMEPEeceUYeHUM IIapa MI0CKOCThio. PopMynMpoBaHUE OIpeNesIeHUs] KacaTeabHOH
NpsIMON MKacaTeJIbHOM IIockocTu K mmapy (cdepe). M300paxeHne kacaTeabHBIX MPSAMBIX M KacaTeIbHBIX IJIOCKOCTEH K IIapy
(chepe). O6bsicHeHHE. Kakue chepbl Ha3bIBAIOT KacaTebHBIMUA. POPMYIHPOBAHUE OIPEIEIEHUI BIMCAHHBIX U ONMCAHHBIX cdep.
Pemienue 3a1a4 Ha 10Ka3aTENbCTBO, HA BEIYUCICHUE IEMEHTOB I1apa.

[IpuBenenne npuMepoB U300paKeHNH MHOTOTPAHHUKOB, BIIMCAHHBIX B Cepy U OMUCAHHBIX OKOJIO cephl.

Pemenuie 3a1a4 Ha BIMCaHHBIE U ONMHCaHHbIE chephl, KOHYCHI, HUIMHAPHI

Pekomendyeman memamuka ucciedoeamensCKux (npoeKmmuvix) paoom
1. T'eomeTpus MPaBUIBLHOTO TETPASIPA.




2. llunuHapuyecKre 1 KOHNYECKUE CEeUeHHUS.
3. T'eoMeTpust KpUCTALITMYECKUX CTPYKTYP.

MOAYJIb 3. IlpeoGpa3oBanusi NPOCTPAHCTBA

Monyns «IIpeobpa3zoBaHust IPOCTPAHCTBA» 3aBEPILACT COAEPKATENBHYIO JIMHUIO OCHOBHOM LIKOJIbI, HAYATyI0 F€OMETPUYECKUMU PeoOpa3oBaHUsMU Ha
wiockocTd. OH 3HAKOMHUT OOYYAIOMIMXCS C MMPUMEPAMU T€OMETPHUECKUX MPEOOpa3oBaHMii B MPOCTPAHCTBE, KaK COXPAHAIOUIMMHU, TaK M HE COXPAHSIIOIINMHU
paccTosiHuEe MEXAY TOUKaMH.

3agauu MOAYJIA

Cdhopmuposame y 00ydaromuxcst IpeacTaBieHus 00 OCHOBHBIX BUJIaX MPe0Opa30BaHUsI IPOCTPAHCTBA;

opeanu3oeams y4eOHYIO IESTEIbHOCTh, HANPABICHHYIO Ha NPUOOpETEHHE HABBIKOB IOCTPOCHHS OOpa3oB TOUYEK, OTPE3KOB,
TPEYrOJIbHUKOB IIPU CUMMETPUSAX, MTAPAIIEIHHOM IIEPEHOCE;

pazeusams 'y O0YYArOIIUXCS TPOCTPAHCTBEHHOE BOOOpPAXEHUE, CIOCOOHOCTH MPOBOJUTH YCTHBIE W NMHCHMEHHBIC JIOTUYECKHE
000CHOBaHUs MPH PEIICHUH 33]1a4, YMEHHE aHAJIM3HPOBATh CXEMY JJOKa3aTeJIbCTBA

Coneprxanue

JIBu>keHue npocTpaHcTBa. Bunbl nBumxkeHuil B mpoctpaHcTBe. [lapanienbHblil nepeHoc, cUMMETpHs (LEeHTpajbHas, ocesas,
3epKaJIbHAasN).

[TonsaTue 0 paBeHCTBE (UTYP B IPOCTPAHCTBE.

[Tonsatue o nogobuu ¢uryp B NpoOCTPAHCTBE.

DneMeHThl CUMMETPUU MHOTOIPaHHUKOB U KPYIJIbIX Tel. [IprMepsl cHMMETpUH B OKpYXKaroIleM MUPe

Bunsl  pesrenbHOCTH
o0ydJaronmxcs

OOBsicHeHHE, YTO Ha3bIBACTCSI JIBM)KEHUEM ITPOCTPAHCTBA, U IEPEUUCIICHIE €r0 CBOMCTB.

OObscHeHne NOHATHA paBeHCcTBa puryp. IlpuBenenne npuMepoB paBHbIX MPOCTPAHCTBEHHBIX QUTYP.

OOBpsicHeHHEe MOHATHS NapajIeNIbHOro nepeHoca. [IpuBeneHne npuMepoB NPOCTPAHCTBEHHBIX (DUTYP, MOJIYUYEHHBIX MapaieIbHbIM
nepeHocoM. DopmynupoBaHue U J0Ka3aTEILCTBO CBOWCTB MapajlieIbHOTO nepeHoca. OObsICHEHNE W WUTIOCTPUPOBAHNE TTOHITHI
LEHTPaJIbHOW, OCEBOM, 3epKalibHON cuMMeTpuil. [TocTpoeHre CHMMETPUUYHBIX TPOCTPAHCTBEHHBIX UTYP.

OObscHeHne, KaKue MPOCTPAaHCTBEHHbIE (PUTYphl Ha3bIBalOT 10A00HBIMU. [IpuBeneHe MpUMEpPOB MOAOOHBIX MPOCTPAHCTBEHHBIX

¢uryp

Pekomenodyeman memamuxa uccied08amensCKux (npoeKmuuix) paoom
I'eomeTrpuueckas ontuka. Y cTpoHCTBO ONTHUYECKUX CUCTEM U TPUOOPOB.

MOJAYVYJIb 4. U3MepeHne reoMeTpUYECKUX BeJIMYMH

MO,Z[yJ'H: ((I/ISMepCHI/IC TCOMCTPHUICCKUX BCIIMYUH» 3aBCPIIACT COACPIKATCIIbHYIO JIMHUIO OCHOBHOI1 IOKOJIbI, HAYATYI0O U3MCPCHUCM T'COMCTPHYCCKUX
BEJIMYMH Ha IJIOCKOCTH. Ero HN3YUCHUC HALCJICHO MPCUMYIICCTBEHHO HAa PCIICHUE BBIYMCIUTEIBHBIX 3adad: HAXOXICHUC 00BEMOB MHOTI'OI'paHHUKOB M TCJI
BpaliCHus, Hnomaneﬁ nux HOBCpXHOCTeﬁ.

3amauu MOAYIs

Cdhopmuposams y oOydarmuxcs IpeacTaBIeHUe 0 METOaX BBIBOAA (OPMYI TUIOMIAIN TOBEPXHOCTH IUIUHPA, KOHYCA, CHEPHI;
00béMa Ky0a, TPsIMOYTOJILHOTO TMapajuleNienuIeNa, Napajulesienunena, MPU3Mbl, TUPAMIJIbBI, IWIMHApPA, KOHyca W IIapa;




opzanu306ame y4eOHYIO AEATEIbHOCTb, HAPABJIEHHYIO HAa IPUOOPETEHNE HABBIKOB BBIYUCICHUS 00BEMOB F€OMETPHUECKUX TET U
IJIOIIAJEH UX MIOBEPXHOCTEH;

pazeueams 'y O0YyYalOIUMXCA IPOCTPAHCTBEHHOE BOOOpaK€HHE, CIIOCOOHOCTh IPOBOAWUTH YCTHBIE U  IHCbMEHHbIE
JIOTHUECKUE000CHOBAHUS IIPH PEIICHUH 3314, YMEHHE aHAJTU3UPOBATh CXEMY J10Ka3aTeIbCTBA

Copnepxanue O0BéMm u ero cBoiicTBa. Popmynbl 00bEMa Napayenenunesa, Ipu3Mel, nupamusl. Popmyisl 00bEMa HUIMHIPA, KOHYCA, LIapa.
OTtHomeHue 06bEMOB MOJOOHBIX TEII.

[Inomans MOBEPXHOCTH MHOTOTPaHHUKA.

Teopema 0 60KOBOI TOBEPXHOCTH MPSIMOK M HAKIOHHOHN npu3M. Teopema 0 60KOBOI MOBEPXHOCTH MTUPAMUIBI.

DopMyIIbl IIONIAIN NOBEPXHOCTH LIWJINHAPA, KOHYCA, apa

Bunst  pearenbHocTH | OOBsICHEHHE, YTO Ha3bIBACTCA IUIOINAABIO IMOBEPXHOCTH TeoMeTpuyeckoro Ttena. OnpeneneHue IUIOMAAN OBEPXHOCTH
o0yyaromuxcs MHOTOTpaHHHUKA KaK CyMMBI IUIOLIA/IEN €r0 TpaHeil.

BeiBenenue ¢opMyn miom@anyd MOBEPXHOCTH LWIMHAPA, KOHYca, chepbl. AHAIN3 CTPYKTYPHI JTOKa3aTEIbHBIX PACCyKICHUU.
OOpsicHeHUe, 4TO Ha3bIBaeTCs 00bEMOM reoMeTpuyeckoro tesa. @opMysMpoBaHUE U J0Ka3aTeNbCTBO TEOPEMbl 00 OTHOIIEHUH
00BEMOB MTOOOHBIX TEII.

BeiBenenne Qopmyn o0bEMa HPSIMOYTOJBHOTO MapajulesenuIieaa, MPOU3BOJIbHOIO Napajjelenunena, MpuU3Mbl, MHPAMUIbL.
BriBenenue popmyn 00b€Ma UIMHIPA, KOHYCA U apa. AHAIN3 CTPYKTYPHI JOKA3aTeIbHBIX PACCYKACHUH.

Pemienue 3agay Ha BBIYMCICHUS M JI0OKA3aTEIbCTBO C IPUMEHEHHEM CBOMCTB IUIOIIAJHM, CBOMCTB 00b&Ma, GopMyll Mmiomanei u
00bEMOB reOMETPUIECKHX TEI

Pexkomenoyeman memamuka ucciedosamenpbCKux (NpoeKmmvix) paoom
1. Tounble u PUOTMKEHHBIE METOABI HAXO0XK/ICHUSI TEOMETPUUYECKUX BEUYHH (TUTOIIaiel, 00bEMOB).
2. IlpuMeHeHre B TEOMETPUU METOJIOB MAaTEMaTHIECKOTO aHAIH3a.

MOJAYJIb S. KoopaHaThI M BEKTOPHI B IPOCTPAHCTBE
Monayns «KoopauHaThl U BEKTOPHI B MPOCTPAHCTBE» O0OOIIAET M CUCTEMaTH3UpPYeT M3Y4YEHHBIH B Kypce IUIAaHUMETPHM MaTepuaj O BEKTOpax M
JEKapTOBbIX KOOPJMHATAX Ha MJIOCKOCTH.

38.,[[21‘{1/1 MOAYJA C¢OpMup06aI11b y O6y‘laIOH_II/IXC${ YMCHUCE BBITIOJHATE OII€pallui HaZl BEKTOPpAMHU, 3aJaHHBIMU B FCOMeTqueCKOﬁ u KOOp,Z[PIHaTHOfI
dopme;

pacwupums U YT. J'Iy6I/ITL MNPpEACTAaBJICHUA O KOOPAWMHATHOM MCTOAC Ha HNpHUMEpaxX PCHICHUSA 3ajd4 Ha HAXOKIACHUC KOOpAWHAT
CepelII/IHBI 0Tpe31<a, BBIYUCIICHUC JJINHBI BGKTOpa, paCCT OSTHUSL MC)K}Iy JABYMsI TOYKaMH,

opeaHu3o6anib yqe6Hyro ACATCIIbHOCTb, HAIIPABJICHHYKO Ha HUCIOJb30BAHUC anre6pa1/1quKor0 alrarapara TIipu pCHICHUUA
reOMETPHUICCKUX 3aaaY;

pasesueamos 'y 06yqa}onmxca IMPOCTPAHCTBCHHOC BOO6pa)KeHI/Ie, CHOCO6HOCTL MNpOBOAWUTL YCTHBIC WM TIHMCbMCHHBIC JIOTHYCCKUC
OGOCHOBaHI/Iﬂ IIpU pCHICHUH 3aJ1da4, YMCHHUC AHAJIM3UPOBATH CXCMY NOKA34aTCIbCTBA

Coz[epxcaHHe I[eKapTOBLI KOOpJAUHATBI B IPOCTPAHCTBC. KOOp,Z[I/IHaTBI CCPCANHBI OTPEC3KaA.

DopmyJia pacCTOSIHUS MEXKITY ABYMsSI TOUKaAMHU.




VYpaBHenus cepsl 1 miockocTr. PopMyiia pacCTOSTHUS OT TOYKHU A0 TIIOCKOCTH.

Bexropsl. Moayib BekTopa. PaBeHCTBO BEKTOpOB. Cll0KEHUE BEKTOPOB U YMHOKEHHE BEKTOPA HA YKHCIIO. YTOJI MEXK]ly BEKTOpaMH.
KonnuneapHsie BEKTOpPHI.

Kommianapueie BekTopbl. Pasznoxenue BekTopa Mo TpEéM HEKOMIUIAHApHBIM BekTopaM. Koopaunatsl BekTopa. CkaisipHOe
IIPOM3BEJICHNE BEKTOPOB

Buner  pesrensHOCTH | OOBSICHEHHE U WLTIOCTPALIUS MTOHITHS IEKAPTOBOM CUCTEMBI KOOPJAUHAT B IPOCTPAHCTBE.

oOyJaromuxcs BriBenenne u wutocTpanus MpuMeHEHUN (OopMyll: KOOPAHWHAT CEpelrMHBbl OTpe3Ka, NENIeHUsS OTpe3Ka B JAHHOM OTHOIICHHH,
pacCTOSHUS MEXY IBYMsI TOUKAMHU, PACCTOSIHHSI OT TOYKH J0 TUIOCKOCTH, YpaBHEHUH CEpPHI U IMIIOCKOCTH.

Pemenne 3aau Ha BBIYMCIICHUS U JI0KA3aTEIbCTBO C MCIOIb30BAaHUEM M3Y4YEeHHBIX (hopmyil. Perienue 3agad Ha reoMeTpHUUecKHe
MeCTa TOYEK.

Brruncnenue AMMHbI M KOOPAMHAT BEKTOpA. Y CTAHOBJICHHE M 000OCHOBAaHUE PABEHCTBA BEKTOPOB. BhIMonHeHue oneparuii ClioxeHus
BEKTOPOB U YMHOXEHHUS BEKTOPA HA YHCIIO.

HaxoxieHne ckansipHOTO MPOU3BEACHUS BEKTOPOB, HAXOXKICHUE YIJIa MEXAY BEKTOPAaMHU M YCTAHOBJICHHE MEPIEHIUKYISIPHOCTH
BEKTOPOB. PellieHne 3a/1a4 Ha BBIYUCICHUE C TPUMEHEHUEM BEKTOPOB

Pexomenoyeman memamuka ucciedosamenpbCkKux (NpoeKmmvix) paoom
1. IlonspHble KOOPAUHATHL. Y paBHEHUS OKPYXKHOCTH, DJUIUIICA, TUIIEPOOIIBI U Mapabosibl B HOJISPHBIX KOOPIUHATAX.
2. KoopauHaTHBIN M BEKTOPHBIH METOBI PEIICHUS 3a/1a4.

3. TPEBOBAHMNS K YPOBHIO ITIOAI'OTOBKHU OBYUAHIUXCS
BbInycKHUK HAYYHTCS:

* ITOJTH30BATHCSI SI3BIKOM TC€OMETPHH TSI OTIUCAHUS ITPESIMETOB OKPYKAIOIIEro MUPA U UX B3aUMHOTO PACIIOIOKCHHUS;

* pacmio3HaBaTh U U300paxkaTh Ha YePTEkKaxX U PUCYHKAX TeoMeTpuueckrue GUrypsl U NX KOHOUTYpALIUH;

* ONIEPHUPOBATH C HAYAIHLHBIMH MTOHATHSIMHI TPUTOHOMETPHH U BBITIONHSTE 3JIEMEHTAPHBIC OTICpAIlu HaJT QYHKITUSAMU YTIIOB;

* pemiaTth 3a1a4u Ha JOKa3aTeNbCTBO, OMHUPAsCh HAa U3yYeHHbBIE CBOMCTBA (UTYpP U OTHOIICHHI MKy HUIMH M IPUMEHSIS N3y4YEeHHBIE METO/IbI JOKA3aTeNIbCTB;

* pemIaTh HECIOXKHBIC 337]a91 Ha TIOCTPOSHUE, MPUMEHSSI OCHOBHBIC QJITOPUTMBI TOCTPOCHHSI C TIOMOIIBIO IIUPKYIISI H JTMHEHKY;

* pemiath MpocTeiire MIaHUMETPUYECKHE 33a/Jaul B IPOCTPAHCTBE.

Boinyckuux nomyuum 603mMo#CHOCHb:

* 081a0emb MemoOamMu peuleHus 3a0a4 Ha 8bIYUCTEHUAU 00KA3AMENbCIEA. MemoOoM Om NPOMUBHO20, MeMOOOM NOO0OUS, MemoOoM nepebopa 8apuanmos
U MEmoOOM 2eOMempU4eCcKUx Mecn moyex;

* npuobpecmu Onvim NPUMEHeHUs AleeOpauieck020 U MpUueoHOMemMpULecKko2o annapama u uoetl 08UNCeHUsi NPU PeueHUULeOMEeMPUYECKUX 3a0al;

* 061a0emb MPAOUYUOHHOU CXEMOU peuwlenusi 3a0ay HA NOCMPOEHUEe C NOMOWbIO YUPKYIS U JUHEUKU: AHAAU3, NOCMPOeHUe,00KA3AmeibCmeo U
uccneodosaunue,

* HAYUUMbCS peuams 3a0a4u Ha NOCMPOEHUE MEMOOOM 2eOMEeMPUEeCK020 MeCma MoYeK U Memooom noooous.;

* npuobpecmu Onvim UCCIe008aAHUS CEOLICNE NIAHUMEMPULECKUX PUSYD ¢ NOMOWBLIO KOMNbIOMEPHBIX NPOSPAMM;

* npuobpecmu Onvlm BbINOJIHEHUS NPOEKmMos no memam: «I eomempuueckue npeodopaszosanus na niockocmuy, «Ilocmpoenue ompesxos no gopmyney.



HN3mepeHue reoMeTpuYecKUX BeJIUYNH

BrinyckHuk Haydures:

* MCTIOJIb30BaTh CBOMCTBA U3MEPEHUS JUIMH, TUIOMIAJACH U YIJI0B MPU PEIICHUH 3a7a4 Ha HAXOXIACHUE JTMHBI OTPE3Ka, JUIMHBI OKPYXKHOCTH, JUTMHBI TYTH
OKPY>KHOCTH, TPaTyCHON MEpHI yIiia;

* BBIUMCIIATH IJIOMIAIN TPEYTOJIbHUKOB, MPSIMOYTOJILHUKOB, IMApajuIeIorpaM-MOB, TPAMeIuii, KpyroB U CEKTOPOB;

* BBIYHCIIATH JJIMHY OKPY>KHOCTH, JJIMHY JyTH OKPY>KHOCTH,

* BBIYMCIISATD JUTMHBI TUHEHHBIX 3JIEMEHTOB (DUTYP U UX YIJIBI, UCIIOJIB3YysS (OPMYIIBI JUTMHBI OKPY>KHOCTH U JUTMHBI TYTH OKPY>KHOCTH, (POPMYJIBI TUIOIIAICH
uryp;

* pemaTh 3aJ1a4 Ha JI0Ka3aTeIbCTBO C UCIOIb30BaHUEM (OPMYIT IJTMHBI OKPYKHOCTH M JIJTUHBI TyTH OKPY>KHOCTH, GOpMYJI TUIOIIaAeH Guryp;

* pemiath MpaKkTUYECKUE 3a7a4uu, CBS3aHHBIC C HAXOXKIECHUEM IeOMETPUYCCKUX BEIUYHH (MCIOJB3YS MPH HEOOXOJUMOCTH CIPABOYHHKH U TEXHUYCCKUE
CpelCTBa).

Buvinycknux nonyuum 603mMoHCHOCIb HAYUUMBCAL:

* BLIYUCTAMD NIOUAOU PUSYD, COCMABIEHHBIX U3 08YXULU DONee NPAMOY-20bHUKOS, NAPAJLIeN02PAMMO8, MPEY2ONbHUKOS, KpYed U CeKmopa,

* BBIYUCTISIMD NIOWAOU MHO20V20JIbHUKOS, UCNOJIb3Y5 OMHOWEHUS PABHOBENU-KOCIU U PABHOCOCABIEHHOCIU,

* NpUMEHAMb aneedpaudecKull U mpueoOHOMempu4ecKull annapam u udeu 08UNCeHUss NPU peueHuU 3a0ay Ha 8bIYUCIEHUENIOWAdeli MHO20)20IbHUKOS.

Koopaunarsi

BoinyckHUK HAy4uTCS:

* BBIYHCIIATH JJIMHY OTPE3Ka M0 KOOPJMHATAM €TI0 KOHIIOB; BRIYUCIIATH KOOPJAMHATHI CEPEAMHBI OTPE3Ka;

* HCII0JIB30BAaTh KOOPIUHATHBIA METOJI 111 H3yUEHUSI CBOMCTB MPSMBIX U OKPY>KHOCTEH.

Buinycknux nonyuum 603modcnocms.:

* 0811a0emb KOOPOUHAMHBIM MEeMOOOM peuleHus 3a0a4Ha 8bIYUCTEeHUS U 00KA3aMelbCmaea,

* npuoOpecmu ONbIM UCNOIb308AHUS KOMNLIOMEPHBIX NPOSPAMM OJIsl AHAIUZA YACMHBIX CYYAE8 83AUMHO20 PACNOIONCEHUSL OKDYHCHOCMEL U NPAMbBIX,

* npuobpecmu onvim 6bINOIHEHUS NPOEKMO8 Ha memy «IIpumeHnenue KOOPOUHAMHO20 MemOoOa NPU peueHuU 3a0ay Ha 8bIYUCTIEeHUS U 00KA3AMeNbCMEa .

BekTops!

BrinmyckHUK HAy4UTCS:

* ONIEPHUPOBATH C BEKTOPAMH: HAXOJAUTh CYMMY M Pa3HOCTH JIBYX BEKTOPOB, 3a/IaHHBIX T€OMETPUYECKH, HAXOJIUTh BEKTOP, PABHBIN MPOU3BEACHHUIO 33 IaHHOTO
BEKTOpAa Ha YHCIIO;

* HaXOJIUTh JUUISl BEKTOPOB, 33aHHBIX KOOPAMHATAMU: JTTHHY BEKTOPA, KOOPIUHATHI CYMMBI M Pa3HOCTH JIBYX B 00JIee BEKTOPOB, KOOPIMHATHI TIPOU3BEICHUS
BEKTOpA Ha YHCIIO, TPUMEHSISI IPU HEOOXOAMMOCTH COYETATEIbHBIN, IEPEMECTUTENbHBIN U pacTpeAeTUTENbHbBIN 3aKOHBL;

* BBIYHCIIATH CKAISPHOE MPOU3BEICHIE BEKTOPOB, HAXOIUTh YTOJI MKy BEKTOPAMH, YCTAHABIUBATH MEPICHANKYISIPHOCTD MIPSIMBIX.

Buinycknux nonyuum 6o3moorcnocms:

* 0611a0€eMmb 8EKMOPHLIM MeMOOOM OJisl peuleHUs 3a0aYHa BbIYUCIEHUS U OOKA3AMENbCMEA,

* npuobpecmu Onvlim EbINOIHEHUS NPOEKMO8 HA MeMYy «NPUMEHEHUEe BeKMOPHO20 Memood Npu peuleHuu 3a0a4 Ha 8bIYUCTIeHUs. U OOKA3AMETbCEa).



4.YY4EBHO-TEMATUYECKUM NNAH 11 K/IACC TEOMETPUA

Ne Ne XapaKTepucTMKa OCHOBHbIX BUA0B
n/ | ypoka Aarta Aarta CopeprkaHuMe matepuana dopma
AeATeNIbHOCTU YYEeHUKA
n 5 no no KOHTpOAA
Teme nnaHy | ¢akrty
Fnasa VI. UnnuHgp, KoHyc, wap (16 yacos)
1 |1 1 MoHATHe umannapa. Naowaap MpepmetHble. O6BACHATD, YTO TaKOE UNAUHAPUYECKAs NMOBEPXHOCTb,
Hepena NOBEPXHOCTU LUANHAPA eé obpasylolme M OCb, KaKoe Teso HasblBaeTcA UMAMHAPOM M Kak
HA3bIBAKOTCA €r0 3/1IEMEHTbI, KaK NOAY4YNTb LMANHAP NYTEM BpPaLLEHMUA
212 1 Unnnnap. PeweHuve 3aaad NPAMOYro/ibHMKa M306paxKaTb LMANMHAP U ero ceYeHusa MAOCKOCTbIO,
HEAENA npoxoAALLelt Yyepes ocb, U MNJAOCKOCTbIO, NEPNEHANKYNAPHON K OCH;
3 |1 2 06bACHATL, UTO NPUHMMAaeTcA 3a nowagb HOKOBOM MOBEPXHOCTU
Hegens Unaunap. Pewenne 3anaq UMANHAPA, U BbIBOAUTb GOPMY/bI 418 BblYMCAEHNA BOKOBOW 1 NOAHOM
NOBEPXHOCTEN UWAMHAPA; pPewaTtb 3a4ayu Ha BblYUCAEHME WU
4 |2 2 MoHaTMe KoHyca. [1owanb NOBEPXHOCTU | nokazaTenbCTBO, CBA3AHHBIE C LMAMHAPOM .OBBACHATb, YTO TaKoe
HeaenA KOHyca KOHMYeCKaa MOBEepXHOCTb, ee obpasyiolme, BEPLUMHA U OCb, Kakoe
5 |3 3 TENO Ha3blBAETCA KOHYCOM WM KaK Ha3blBAKOTCA €ro 3/eMeHTbl, KakK
Henens KoHyc. PeweHne 3asay NONYYUTb KOHYC NYTEM BpaALLEHMA MNPAMOYrO/IbHOrO TPeyroNbHWUKa,
M306parkaTb KOHYC M €ro ceyeHus NIOCKOCTbIO, MPOXoasaLlen yepes
6 |1/1/1 3 HepenA YceuyeHHbI KoHYC OCb, M TNNOCKOCTbIO, MEPNEHANKYNAPHON K OCU; OOBACHATb, 4TO
NPWHUMaeTcA 3a Naowasb 6OKOBOW NOBEPXHOCTU KOHYCA, U BbIBOAUTb
7 |1/1/2 4 Hepena Cdepa 1 wap. YpasHeHUe chepbl . . .
dopmynbl  onAa  BblMMCAEHMA naowaneir OGOKOBOW UM NOAHOWM
8 1/1/3 4 Hepens B3anmHoe pacnonoxeHune c¢epb| n HOBerHOCTeVI KOHYCa, O6'bﬂCHﬂTb, KaKoe Te/Z10 Ha3blBaeTcA yce‘-léHHbIM
MNA0CKOCTU KOHYCOM W KaK €ero noay4ymtb NyTEM BpPaALLEHMA NPAMOYFOJIbHOM
Tpaneuuu, BbIBOAUTL GOpMyay ANA BblUMCAEHMA naowaam 6okosoi
9 | 1/1/4 5 Hepena KacaTenbHas naockocTb K chepe




10 | 1/1/5 5 Hepena Mnowaab chepbl NOBEPXHOCTM YCEYEHHOro KOHYCA; pelaTb 3a4a4M Ha BblYMCAEHME U
[0Ka3aTeNIbCTBO, CBA3AHHbIE C KOHYCOM M YCEYEHHbBIM KOHYCOM.
11 | 1/2/1 6 HepgenA PasHble 334341 HA MHOTOrPaHHMKN,
UMANHAP, KOHYC M Wap dopmynunpoaTtb onpeaeneHnsa chepbl M Wapa, UX LLEHTPA, paamyca,
AMameTpa; uccnepoBaTb  B3aMMHOe  pacnosiokeHne chepbl U
12 | 1/2/2 | 6 Hepena Pa3Hble 3a4a4M Ha MHOTOTPaHHMKM, .
nNAockoctTu, GOpMyAnpPOBaTb ONpeaeneHne KacaTeNlbHOM NAOCKOCTU K
UMANHAP, KOHYC M Wap o
cbepe, ¢opmynmpoBaTb W [AOKa3biBaTb TEOPEMbl O CBOWCTBE WU
13 1/2/3 7 Hepens Pa3Hble 33341 Ha MHOTOFPaHHUKMN, NpuU3Hake KacaTesibHOM N/TIOCKOCTH, 06‘bﬂCHﬂTb, 4YTO NPUHMUMAETCA 3a
LUMAMHAP, KOHYC U1 Wap nnowagb chepbl U KaK OHa BblparkaeTca yepes paguyc coepsbl; pewaTb
npocTble  3a4ayn, B  KOTOPbIX  OUIYPUPYIOT  KOMOBMHaLUK
14 | 1/2/4 7 HepenA Ypok 0606LLeHMa 1 cuctemaTmsaumnm MHOTOFPaHHUKOB U Te/ BpaLLeHms.
3HaHWN
JINYHOCTHbIE. ChopmMpoBaHHOCTb MWPOBO33pEHMUA,
o
1511 8 HeaenA KorwmponeHas paboma Ne 1 «quauHOp, | coorpetcrayiowero COBPEMEHHOMY YPOBHIO Pa3BUTMS  HayKu; K.p.
koHyc, wap» KPUTUYHOCTb  MBILLIEHWA, YMEHMe pacnosHaBaTb  JIOTMYECKM
16 1/3/1 8Hep,e}1ﬂ 3aueT N°l no Teme «U,MnMHp,p, KOHYC, HeKOpPpPEeKTHble BbICKa3biBaHWA, OT/INYATb rMNOTE3Y OT d)aKTa.
wap» MeTtanpeameTHble. YMeHMe CaMOCTOATENbHO OMpeaenaTb Lenu
[EeATEeNbHOCTM U COCTaBAATb N/aHbl AeATENbHOCTU; CaMOCTOATENbHO
OCYLWLECTBNATb, KOHTPO/IMPOBATb M KOPPEKTUPOBATb AEATE/IbHOCTb;
MCNONb30BaTb BCE  BO3MOMHbIE  pPecypcbl ANA  AOCTUNKEHWUS
NOCTaB/EHHbIX Lenen U peannsaumm n1aHoB AeATENbHOCTU; BbIBUpPATb
yCreLHble CTPaTernn B Pas/IMYHbIX CUTYaLMAX.
Fnasa VIl. O6bembl Ten (17 yacos)
17 | 1/3/2 | 9 Hegenn MoHATMe obbema. O6bem | MpegmeTHble. O6BACHATL, Kak M3MepAloTcs 0O6bEMbI Tes, NpoBoaA
NpAMOYro/ibHOro napannenenvneaa aHanoruio C N3MepeHmem naowaaen MHOTOYrO/IbHUKOB;
— dopmynnpoBaTb OCHOBHblE CBOMCTBA OOBLEMOB W BbIBOAUTL C UX
18 | 1/4/1 9 HepenA O6bem npAMON NpPU3Mbl, OCHOBaHMEM .
. _ | nomowpbto dopmyny ob6BEMa NPAMOYroNbHOro napannenenunesa.
KOTOpON  ABNAETCA  MPAMOYrOJ/lbHbIN N o
dopmynunpoBaTb 1 AOKa3bIiBaTb TeOpeMbl 06 06bEMe NPAMOIA NPU3MbI
TPEeYrosbHWK ..
M obbéme UMAMHAPA; pellaTb 3a4aun, CBA3aHHble C BblYMCAEHUEM
19 | 1/4/2 10 O6bem NPAMOYrOIbHOIO 06bEMOB 3TMX Ten BbiBOAUTL WHTerpanbHyto dopmyny ana
Heaensa napannenenunena BbluMcneHMA 06bEMOB Ten U AO0Ka3blBaTb C eé NOMOLLUbIO TEOPEMDI 06
06bEME HaAKMOHHON npu3mbl, 06 06bEMe nMpamugbl, 06 0b6BLEME
20 | 1/4/3 10

Heaens

O6bem npsamoi npmsmel.

KOHYCa; BblBOAUTb GOPMY/bl ANS BblYUCIEHUS 0OBEMOB YCEUEHHOM




21 | 1/4/4 | 11
06bem umManHapa
Heaens
22 |1 11 BbluncneHne obbemoB Tesn C MOMOLLbIO
Heaens WHTerpana.
23 |1 12 o
O6bem HaKNOHHOM NPU3MBI
Hegens
24 |1 12 o
O6bem HaKNOHHOM NPU3MBI
Hedens
25 | 2/1/1 |13
O6bem nupamugbl
Hegens
26 | 2/1/2 |13
O6bem nupamugbl
Heaens
27 | 2/1/3 |14
O6bem KoHyca
Heaens
28 [ 2/1/4 |14
O6bem KoHyca
Heaens
29 | 2/1/5 | 15 O6bem wapa. O6bemMbl WapPOBOro
Hepens CermeHTa, LWapoBOoro c/10A U WapoBoro
CekTopa
30 | 2/1/6 15 O6bem wapa. O6bembl LWapoOBOro
Heaens CermeHTa, WapoBOro C/105 U WapoBoro
cekTopa
31 | 2/2/1 |16
Mnowaab chepbl
Hedens
32 | 2/2/2 16 KoHmponbHaa paboma Ne 2 «O6vemol
Hedens men»
33 |1 17

Heaens

3ayem No2 no meme «Ob6vembl men»

nnpamumabl u yceqéHHoro KOHYyCa, pewaTtb 3a4a4y4n, CBA3aHHble C
BblUMCNEHMEM OOBEMOB ITUX TEN..

dopmynMpoBaTb M [AOKasbiBaTb Teopemy 06 06bEMe Wwapa U ¢ eé
MoMOLLblo BblBOAUTL hopmyay naowaau chepbl; pewaTb 3a4aum C
npumeHeHnem popmyn 06 bEMOB Pa3IUYHBIX TEN

JNInyHoCTHbIE. [0TOBHOCTb M CMOCOBHOCTL K 06Pa30BaHMIO, B TOM YMC/e
caMoob6pa3oBaHNI0, Ha MNPOTAXKEHUU BCEM KU3HW; CO3HATE/IbHOE
OTHOLUEHME K HenpepbiBHOMY 06pa3oBaHMIO KaK YCNOBUIO YCMEeLWwHOM
npodeccnoHanbHON N 0bLWEecTBEHHOWN AeATeIbHOCTH

MeTanpegmeTHble. YmeHue MCMNoNb30BaTb cpeacTsa
MHPOPMALMOHHbBIX U KOMMYHUKALMOHHbIX TexHoorui (aanee — UKT)
B peleHUN KOTHUTUBHbBIX, KOMMYHUKATUBHbIX U OpPraHU3aLMOHHbIX
334a4 Cc cobnogeHuem  TpeboBaHWI  SPrOHOMUKM,  TEXHUKMU
6€e30MacHOCTH, TMrneHbl, pecypcocbepeskeHms, NPaBoBbIX U 3TUYECKUX
HOpPM, HOpM MHGOPMALMOHHOM 6e3onacHOCTY;

3auer

K.p.




Fnasa IV. BekTopbl B npocTpaHcTBe (7 4acos)

34 |2 17 lNoHATMe BEeKTOpa B NPOCTPaHCTBe NpeameTHble. DopMmynnpoBaTb onpeaeneHma BEKTOPa, ero AJnHbl,
Hepena KONIIMHEAPHbIX BEKTOPOB, PaBHbIX BEKTOPOB; GOPMYIMPOBATL U
[O0Ka3bIBaTb YTBEPKAEHMA O PaBHbIX BEKTOpax. O6bACHATb, KAk
35 |3 18 CnoxeHne U  BbluMTaHWE  BEKTOPOB.
onpeaensaTcs CYyMMa M Pa3HOCTb BEKTOPOB; GOPMYIMPOBATL U
Hegena Cymma HECKOJIbKMX BEKTOPOB. N
[0Ka3blBaTb TEOPEMY O KOOPANHATAX CYMMbl BEKTOPOB U eé
YMHOXeHMe BEKTOpa Ha YMCNo
cnepctens. O6bACHATL, KaK onpeaenseTca NpomnsBeseHne BEKTOPa Ha
36 |4 18 CnoxeHne W” BblMMTAHWE BeKTopoB. | YMCIO; dopmynnpoBaThb 1 A0KA3bIBATL TEOPEMY O KOOPAMHATAX
Hepensa Cymma HECKONbKNX BeKTOpoB. | MPOU3BEAEHNsA BEKTOPA HA YMCNO U, ONMPAACH Ha HEE, 060CHOBbIBATH
YMHOeHWe BeKTopa Ha YMCIo cBoMcTBa 3TOM onepaunmn . O6bACHATb, KAKME BEKTOPbI HA3bIBAKOTCA
KOMNIaHapHbIMK; GOPMYIMPOBATL U A0KA3bIBaTb TEOPEMY O
37 | 231 19 KomnnaHapHble  BekTopbl.  [pasuno pPa3/0XKeHUM BEKTOPa NO TPEM HEKOMMIaHapPHbIM BEKTOPaM.
Heaena napannenenunea. PasnoxeHue seKkTopa
no Tpem HeKOMMJIaHAPHbIM BEKTOPaM JInyHocTHble. [0TOBHOCTb U CNOCOBHOCTbL BECTU Auvanor ¢ gpyrimm
NOAbMU, AOCTUIATb B HEM B3aMMOMOHMMaHMWA, HAX0AUTb 0bwue
38 | 2/3/2 19 KomnnaHapHble  BEKTOpLI. Mpasuno LM M COTPYAHMYAT ANA X AOCTUNEHNA.
Hepena napannenenunena. PasnoxeHue BekTopa
M0 TPeM HeKOMMAaHapHbIM BEKTOPam MeTtanpegmeTtHble. YMeHWe NpoayKTUBHO 06LaTheaA U
B3aMMOAENCTBOBATb B NPOLLeccCe COBMECTHOM AeATeNIbHOCTH,
39 | 2/3/3 20 BekTopbl 8 npocTpaHcTse. losTopetue Y4YUTbIBaTb MO3ULUMN APYIUX YHACTHUKOB AeATeNbHOCTU, 3GPEKTUBHO
HepenA Teopuu. PeweHune 3agav pa3pewwaTb KOHAAMKTHI.
40 | 2/3/4 | 20 3auem N°e3 no meme «Bekmopbl @
Hepena npocmpaHcmeae»
Fnhaea V. MeTopg KoopAauHaT B NnpocTpaHcTee. [BuyKeHus (16 yacos).
41 |1 21 MpamoyronbHasa cuctema KoopauHaT B | MpeameTHble. O6BACHATb, KaK BBOAMTCA NPSMOYroOJibHas cucTema
HepenA NPOCTPAHCTBE KOOPAMHAT B MPOCTPAHCTBE, KaK ONPenensatoTca KOOPAUHATLI TOUKM U
KaK OHW Ha3blBAlOTCA, KaK onpeaenArTcA KOOPAMHATbI BEKTOPa;
42 | 2 21 KoopauHatbl TOYKM W KOOPAWHATLI
GopMyNNPOBaATb U A0Ka3bIBATb YTBEPHKAEHUA: O KOOPANHATAX CYMMbI
HegenA BEKTOpa
W Pa3HOCTU ABYX BEKTOPOB, O KOOPAMHATaX NPOn3BeAeHMA BEKTOpa Ha
Hepenn KOOpAMHaTaMM ToueK KOHLA W Hayana; BbIBOAMUTb W WUCNONb30BAaTb NPU pelleHun 3aaad
bopMynibl  KOOpAMHAT cepeauvHbl  OTpe3Ka, [AJIMHbl BeKTopa U
44 11 22 MpocTeiilwme 3a4a4n B KOOpAMHATaX paccToAHMA MeXAy ABYMA TOYKAMW; BbIBOAUTb ypaBHeHMe cdepbl K.p.
Hedens

OaHHOTO paguyca C LEHTPOM B AaHHOM Touyke. OB6bACHATb, KakK




onpepenseTca  Yron  Mexay  BekTopamu;  GOpMyanpoBaTtb
onpeaeneHne CKanapHOro Npov3BeaeHUA BEKTOPOB; GOpMyANpPOBaTh
M [0KasbiBaTb YTBEPKAEHMSA O €ro CBOWCTBaX; OOBACHATb, Kak

|'|poc-|-ef/‘||_|_|y|e 3a4a4n B KOOpAMHaTax BbIHUC/ZIUTb Yron mexay ABymMmA MNPAMbIMU, a TaKXe yrona mexay
I'IpFIMOVI M NNOCKOCTbKO, WNCNOJIb3yA  BblpaXKeHune CKaaAapHoro

NPou3BeAEHMA BEKTOPOB 4Yepes MX KOOpAMHATbl; MNPUMEHATb
BEKTOPHO-KOOPAMHATHLIN  METoZ, MNpPU PelleHnun reoMeTPUYecKmX

3aga4. O6bACHATb, YTO TaKoe OTobpaXKeHne NPoCTpPaHcTBa Ha cebs 1 B
yron mexay BexkTopamu. CKaNApHOE | yakom ciyyae OHO HA3bIBAETCA ABUMKEHWEM NPOCTPAHCTBA; OBBACHATD,
NPOu3BEAEHNE BEKTOPOB UTO TaKoe LeHTPaNbHas CUMMETPUA, OCeBas CUMMETPUSA, 3epKanbHas

CUMMETPUA N napanneanblﬁ nepeHoc, obocHOBbIBaTbL yTBEPXKAEHNA O
TOM, 4YTO 23TU OTOﬁpa)-KEHVIFI NPOCTPaHCTBA Ha ceba nasnawTCA
ABUXEHUAMU; NPUMEHATb ABUNXEHUA NpU pelleHnn reomeTpmnyeckmnx

JINYHOCTHbIE. ChopmMpoBaHHOCTb MWPOBO33pEHUA,

BbluncneHue yrnos mexay npAmMbIMU U COOTBETCTBYHOLLEIO COBpPEMEHHOMY YPOBHKO  pa3BUTUA HAYKWH;
NNOCKOCTAMMU KPUTUYHOCTb MblWNEHNA, ymeHune pacno3HaBaTb nornyecku

HEKOPPEKTHbIE BbICKAa3biBaHNA, OT/INYATb TMNOTE3Y OT d)aKTa.

TOYKM A0 NJOCKOCTU MeTanpegmeTHble. BnageHue HaBblKaMm no3HaBaTeNbHOM

pedaekcnmn Kak 0CO3HAHMA COBEPLLAEMbIX AEUCTBUIA U MbICUTENbHbIX
NPOLEccoB, UX Pe3yabTaToB M OCHOBAHMWI, MPaHMWL, CBOETO 3HaHWUA U
He3HaHMSA, HOBbIX NO3HABATE/IbHbIX 33434 U CPEeACTB UX SOCTUKEHUA.

45 | 3/1/1 23 o
MpocTeiiwmre 3a4a4n B KOOpAMHATAX
Heaens
46 | 3/1/2 23
Heaens
47 | 3173 24 YpaBHeHue coepbl
Hegens P P
48 | 3/1/4 24
Hegens
49 | 3/2/1 | 25 Yron mexay Bektopamn. CkanapHoe
Hegens npousseneHne BEKTOPOB
50 | 3/2/2 | 25 BbluncneHne yrioB mexay MNpAMbIMKA W | 3agau.
Heaens NAOCKOCTAMU
51 | 3/2/3 26
Heaens
52 | 3/2/4 26 YpaBHeHMe nAockocTn. PacctoaHmne ot
Heaens
53 | 3/2/5 | 27 LleHTpanbHas CUMMETPMUSA. OceBas
Hepens CUMMeETpUA. 3epKasbHaa CcUMMETpUA.
MapannenbHbIN NepeHoc
54 |3/3/1 |27 LieHTpanbHan CUMMETPUSA. OceBas
Heaens CUMMeTpUA. 3epKasbHad CUMMETpUA.
MapannenbHbli nepeHoc
55 | 3/3/2 28
13/ KoumponbHaa paboma Ne 3
Heaena
56 | 3/3/3 | 28 3auem Ne4 no meme «Memod
Heaena KoopOuHam e npocmpaHcmee»

3aKknuuTenbHoe NOBTOPEHUE, NOATOTOBKA YYALLMXCA K UTOrOBOIM aTTectauum no reometpum (12 yacos)




57 | 3/3/4 29 AKCMOMbI CTEPEOMETPUN N UX CNeacCTBUA.
Hepena MapannenbHOCTb NPAMbIX, NPAMON U
nnockoctu. CKpelmBaloLlmnecs npsamble.
MapannenbHOCTb NAOCKOCTEMN
58 |1 29 AKCMOMbI CTEPEOMETPUN N UX CNeaCTBUA.
Hepena MapannenbHOCTb NPAMbIX, NPAMON U
nnockoctu. CKpelmBaloLmnecs npsamble.
MapannenbHOCTb NAOCKOCTEN
59 |1 30 MNepneHANKYNAPHOCTb npamoit "
Hepena NAOCKOCTU. Teopema o] TPEéx
nepneHauKyaapax. Yron mexay npsmoi u
NAOCKOCTbIO
60 |1 30 [ByrpaHHbIi yron. MepneHauKynapHOCTb
Hepena Nnja0CKoCTEMN
61 (1 31 MHoOrorpaHHuKu: napannenenuvnen,
Hepena npusma, nuMpammga, MIowWagm  ux
noBepxHOCTEN
62 | 2 31 MHOrorpaHHuKM: napannenenunea,
HepenA npusma, nuMpamuga, naowagm  wux
noBepxHocTel
63 |1 32 UnnvHap, KOHyC w wap, naowagy wux
Hepena noBepxHocTeln
64 | 2 32 O6béMmbl Ten
Hepena
65 | 1 33 O6bEMbI TeN
HepenA
66 | 2 33 BekTopbl B NpocTpaHcTee. [encTBuA Hag,
HegenA BEKTOPAMMU.

CKaI'IFlpHOG npounssengeHMe BEKTOpPOB

®opmMyMpPOBaTb aKCUOMbI CTEPEOMETPUN U UANOCTPUPOBATL 3TU
aKCMOMbI NPUMEpPaMU U3 OKpYKatoLel 06cTaHOBKKU; PopmynpoBaThb
onpeaeneHnsa nepecekatowmxca, napaniesbHbix, NeprneHaNKyAapHbIX
N CKpEeLLMBatOLMXCA NPAMBIX B NpocTpaHcTee. DopmMmynnpoBaTtb
onpeaeneHun yrioB Mexay nepeceKkatowmmmncs, napannenbHbimu,
nepneHAMKYAAPHBIMU U CKPELLMBAIOLLMMUCA NPAMbIMA B
npocTpaHcTee. O6BACHATL, KaK ONpeaenatoTca PacCTOAHUA: OT TOYKU
00 NMPAMOMN, MeXKay NapannesibHbIMU NPAMbIMU, MEXaY
CKpeLLMBaOWMMUCA NPAMbIMKM Haxo4uTb yrabl MexXay NpsambiMy B
npocTpaHcTBe. HaxoanTb paccTosHMA: OT TOYKM A0 NPAMON, MeXay
napannenbHbIMU MPAMbIMU, MEKAY CKPELMNBAOLMMMUCA NPAMbIMMU.

dopmynunpoBaTb onpegeneHme NpPAMon, nepneHanKynspHOM K
NJIOCKOCTU; OOBACHATDL, YTO TaKOe NEPMNEHAMKYAP U YTO TaKoe
HAK/JIOHHAA, NpoBeAEHHbIE U3 AAHHOM TOYKM K MNNOCKOCTY,;
bopmynnpoBaTb TEOPEMY O CYLLECTBOBAHUM U € ANHCTBEHHOCTH
nepneHanKynsapa K NAOCKOCTU U TEOPEMY O TPEX NepneHaNKyAspax,
NPUMEHATb UX NPU pelleHnn 3agad). PopmyanposaTtb TeOpemy,
BblpaKatoLLLyto NPU3HAK NEPNEeHANKYNAPHOCTM NPAMONM U NJOCKOCTH,
W TeEOpPeMy O CYLLECTBOBAHUW U eANHCTBEHHOCTU MAOCKOCTY,
npoxoAALLei Yepes AaHHY TOYKY NPOCTPAHCTBA NEPNEHANKYAAPHO K
OAHHOM NPAMOM, NPUMEHATb 3TN TEOPEMbI NPU PELLIEHNN 334au .
O6bACHATb, YTO HA3bIBAETCA OPTOrOHANbHOM NPOEKLMEN TOUYKM
(¢burypbl) Ha NNIOCKOCTb, YTO Ha3bIBAETCA YI/IOM MEXAY NPAMOW U
NJIOCKOCTbIO, M KAKMM CBOMCTBOM OH 06/1aaeT; peLaTb 3a4a4M Ha
HAXOMAEHME YrNa MeXay NPAMOM U NA0CKOCTblo OO6BACHATD, KaKkas
¢durypa HasblBaeTCA ABYrPaHHbIM YI/IOM U KaK OH U3mepseTcs.
O6bACHATb, YTO HA3bIBAETCA YINIOM MEXAY NepeceKatolmmmcs
NJIOCKOCTAMM, KaKMe NJOCKOCTU Ha3bIBatOTCA B3aUMHO
nepneHauKynspHbiMK; GOPMYIMPOBATL TEOPEMY O NPU3HaKe
nepneHanKyAAPHOCTM ABYX NAOCKOoCTeN . O6BACHATD, YTO HA3bIBAOT:
OBYTPAHHbBIM YI/IOM MeXAY NOCKOCTAMM, IMHENHDBIM YI/I0M
OBYrPAHHOrO yria, Kak HaXxoaMTCA PACcCTOSHUE MeXay
napannenbHbIMM NJIOCKOCTAMU. PelaTb 3aa4M Ha HaxoXAeHWe YrioB
MeXAyY NAOCKOCTAMM PelwaTb 3aa4mM Ha BblYUCIEHWE Naowaae

3auer

K.p.




67 34 Umozoesasa KoHmponvHaa paboma
Hepena

68 34 NoBTOpeHWe Teopun K peLleHme 3ag3a4d nNo
Hepena Bcemy

Kypcy reomeTpum

NOBEPXHOCTEN N HA ALOKA3aTe IbCTBO CBA3AHHbIE C MHOTOFPaHHUKaMK,
a TaK)Ke 3aZa4M Ha NOCTPOEHME CEYEHUI NPU3M M NUPAMKS, Ha
yepTexe PewaTtb 3a4a4mM Ha BblYUCEHWE NAOLWAAEN NOBEPXHOCTEN U
Ha [,0Ka3aTeNbCTBO CBA3aHHbIE C TelaMM BpaLleHna PelwaTtb 3a434m ¢
npumeHeHnem popmyn 06bEMOB pasNUHbIX Ten MNpumeHATb
BEKTOPHO-KOOPANHATHbIN METOA, NPU peLEHUM TEOMETPUYECKUX
3ajau.

K.p.
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