HEI'OCY IAPCTBEHHOE OBIIEOBPA3OBATEJIBHOE YUPEXXJIEHUE
«JIMLEN Ne 36 OAO «POCCUUNCKUE XEJIE3HBIE JJOPOT'1»
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IlosicHuTeNbLHAA 3alHCKA

Pabouas mporpamma mo reomerpuu ais ydammuxcs 10 kimacca A, cocTaBieHa B COOTBETCTBUU C TPEOOBAHUSAMH (eepaTbHOTO KOMIIOHEHTA
roCy/IlapCTBEHHOI'O CTaHAApTa OCHOBHOI'O OOIIEro 00pa30BaHUsl ¢ y4ETOM IIPUMEPHOM MPOrpaMMbl OCHOBHOTO 00111ero 0Opa3oBaHUs 10 T€OMETPUU.
Hopmartuhyto 0a3y ass pa3paboTku paboueii mporpaMmsbl IPEICTaBISIFOT TOKYMEHTHI:

- ®enepanbHblii 3aKk0H 0T 29.12.2012 1. Ne 273-D3 «O6 obOpazoanuu B Poccuiickoit @enepanumny;

- IIpuka3z MunuctepctBa oOpazoBanus Poccuiickoit @eneparuu ot 05.03.2004 r. No 1089 «DenepanbHblii KOMIIOHEHT TOCYIaPCTBEHHBIX
00pa3oBaTeNbHBIX CTAaHIAPTOB OOIIETO 0Opa30BAHUSY;

- IIpukaz MunucrepcTBa oOpazoBanusi Poccuiickoit @enepamuu ot 09.03.2004 r. Nel312 «®DenepayibHbIil 0a3MCHBIN y4eOHBIM TUTAH U
IIpUMEpHBIE yueOHbIE TUIaHbI AJ1s 00pa3oBaTeNbHbIX yupexaeHuil Poccuiickoit @enepanuy, pean3youux IporpaMMbl 00IIero 00pa3oBaHUs»

- [Ipuxa3 Munucrepcta oOpazoBanus u Hayku Poccuiickoit @eaepannu ot 31.03.2014 Ne 253 «O06 yrBepkaeHnn ¢enepalbHOTO MepeyHs
Y4eOHHUKOB, PEKOMEHIYEMBIX K HCIIOJIB30BAaHUIO TPU pPETN3alUN HMEIOUIMX TOCYAapCTBEHHYIO aKKpEIUTAIMI0 00pa30BaTEeNbHBIX IMPOrpamMM
HAYaJIbHOTO O0IIEro, OCHOBHOTO OOIIEro, CPeTHEro 001IIero 0Opa3oBaHUs.

- Ilpuka3z Munucrepcta oopazoBanusi u Hayku Poccuiickoit @eaepanun ot 08.06.2015 r. Ne 576 "O BHecenuu nusmenenuit B OI1
Y4eOHHUKOB, PEKOMEHIyEMBIX K HCIIOJIb30BAaHHIO MIPU PEeATH3AINN UMEIOLINX TOCYAaPCTBEHHYIO aKKPEIUTAIINI0 00pa30BaTEIbHBIX IPOTPAMM
HAYaJIbHOTO O0IIEro, OCHOBHOTO OOIIEro, CpeTHero 001iero oOpa3oBaHus, yTBep K ICHHBIN Mpruka3oM MUHHCTEpPCTBAa 00pa30BaHUS U HAYKH
Poccuiickoit @enepanuu ot 31 mapra 2014 roga Ne 253"

- TlocranoBienue ['maBHOTO rocyaapcTBeHHOro caHuTapHoro Bpaua Poccutickoit @eaepanuu ot 29.12.2010 r. Ne 189 (pen. Ot

25.12.2013) «O6 yrBepxkaenun CanlluH 2.4.2.2821-10 «CaHuTapHO-311AEMHUOJIOTHYECKUE TPEOOBaHNS K YCIOBUSAM U OpraHu3alnuy oOydyeHus B
00111€00pa30BaTENBHBIX YUPESKICHUAXY;
Pabouyas mporpamma cocTaBieHa Ha OCHOBE ITPOTPaMMBbI, OITYOJIMKOBAHHOM B COOPHUKE POrpaMM 00111e00pa30BaTEIbHBIX YIPEKICHHINA:
I'eometpus. 10 — 11 kaccsr;
Cocrasutens: Bypmucrposa T.A.;
Mocksa, uznarenbctBo «I[Ipocsemenue», 2009. — 95 c.
Paboyas mporpamma oprHeHTHpOBaHa Ha HcIoib3oBaHue yueOnuka: A.B. Iloropenos, ['eomerpus 10 — 11 xir.: yaeOHUK 11st
o0mieo0pa3oBarenbHBIX opranu3anuii u3al. — M.: [Ipocsemenue, 2012. — 224 c.
CornacHo ¢enepaabHOMY KOMIIOHEHTY ['ocyaapcTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CpeaHero (MOJHOT0) 0O0pa3oBaHUs MO MAaTeMaTHKE
(reoMeTpus) U3y4eHHE MaTEMATHKH Ha MPO(QUILHOM YPOBHE CPEIHEro (I0JIHOTO) 00pa30BaHMsI HANPABJICHO HA JOCTIKEHHE CIEIYIOMINX [IETeH:
v ¢opMupoBaHue mNpeacTaBIeHHII 00 HIESIX M METOJaX MAaTeMaTHKH, O MaTeMaTHKe KaK YHHBEpPCAJIbHOM SI3bIKE HAyKH, CPEICTBE
MO/ICTTUPOBAHUS SIBIICHUH 1 TIPOIIECCOB;
v OBJIa/IeHHe YCTHBIM M MUCHbMEHHBIM MaTEeMAaTUYECKUM SI3BIKOM, MAaTEMATUYECKHUMH 3HAHUSAMHU U YMEHHSIMH, HEOOXOAMMBIMH JUTS M3y4EeHUS
IIKOJIBHBIX E€CTeCTBEHHO-HAYYHBIX JUCHUIUIMH, VIS MPOJOJDKEHHUS 00pa30BaHUs U OCBOCHHS N30paHHON CIENMAIbHOCTH Ha COBPEMEHHOM YPOBHE;
v pPa3BUTHE JOTHMYECKOTO MBIIUJICHUS, AITOPUTMUYECKON KyIbTYpbl,  MPOCTPAHCTBEHHOTO BOOOpPAXEHHUS, DPa3BUTHE MAaTEMaTHUYECKOTO
MBIIUIEHUS! W HMHTYWIMH, TBOPYECKHX CHOCOOHOCTEH Ha ypOBHE, HEOOXOAMMOM Ui TMPOJOJDKEHHUS 0Opa3oBaHUS M JUISI CaMOCTOSITEIBHOU
JEeATeIbHOCTH B 00JIaCTH MaTEMAaTUKU U €€ TIPWIOKEHUH B Oyayiieit mpodeccuoHanbHOM NesITeIbHOCTH;
v BOCIIMTAHUE CPEJCTBAMU MATEMAaTUKU KYJIbTYPbl JMYHOCTH: 3HAKOMCTBO C MCTOPHEW pPa3BUTHS MaTEMAaTHUKH, HBOJIOIHEN MaTeMaTHUECKHX
ujel, TOHUMaHKe 3HAaYMMOCTH MaTeMaTHUKHU ISl OOIIECTBEHHOTO Mporpecca.



Lenamu usyuenusn zeomempuu ¢ 10 Knacce SBIAIOTCA: CIOCOOCTBOBaHNE (POPMHUPOBAHUIO MPOCTPAHCTBEHHBIX MPEACTABICHUMN ydalIuXcs;
Pa3BUTHIO JIOTUYECKOTO MBILIUICHUS; MOATOTOBKE ammapaTa, HEOOXOAMMOIO JUIsl U3y4EHHs] CMEXKHBIX JUCUUIUIMH, MPOJOJDKEHHUS] 00pa3oBaHMs U
OCBOEHUS BbIOpaHHOMW CHEHAIbHOCTH Ha COBPEMEHHOM YPOBHE.

B nmpo¢unbeHOM Kypce copepikanue 00pa3oBaHUs, IPEACTABICHHOE B OCHOBHOM IITKOJIE, Pa3BUBACTCS B CIEAYIOIINX HANPABICHHUIX:
v paciIMpeHHe CHUCTEMBbl CBEJIEHUI O CBOMCTBaX IUIOCKUX (PUIyp, CHCTEMAaTHYECKOE H3Y4YEHHE CBONCTB IPOCTPAHCTBEHHBIX TEIN, Pa3BUTHE
IIPEJICTaBICHUI O TEOMETPUUECKIX U3MEPEHUSIX;
v COBEPIICHCTBOBAHUE MAaTEMaTHYECKOIO Pa3BUTHS 10 YPOBHS, MO3BOJSIOLIETO CBOOOJHO MPUMEHATh H3y4EHHBbIE (aKThl M METOIBI IPHU
pEILIeHNH 3a]a4 U3 pa3IMyYHbIX Pa3AeIoB Kypca, a TAaKXKe MCII0JIb30BaTh UX B HECTAHJAPTHBIX CUTYallUsX;
v (dbopmMupoBaHHE CIOCOOHOCTH CTPOUTh M MCCIEOBATH MPOCTEHIINE MaTeMaTHYECKHEe MOJEIH IMPHU PEUICHUH NPUKIAIHBIX 3a1ad, 3aaad W3
CMEXHBIX JUCIUIUIMH, YriyOJieHHe 3HaHUN 00 OCOOEHHOCTSIX NMPUMEHEHHS MATEMaTHYECKMX METOJIOB K MCCIIEOBAaHHIO IPOLIECCOB U SBICHUH B
IIPUPO/IE€ U OOLIECTBE.

H3menenusn, 6necennvle ¢ npoZpammy

3a OCHOBY IIJJaHUPOBAaHMS B34Ta INpUMeEpHas aBTopckass nporpamma [loropemoBa A.B. u3 cOopuuka nporpamm T.A BypmucrpoBoii.
KonunuecTBo yacoB, OTBOJMMBIX Ha MU3y4EHHE TEM Kypca, HE3HAYMTEIbHO OTJIMYAETCS OT peKoMeHayemoro uucia. Ha 3 yaca yrioTHEHO n3ydeHue
naparpada «JlekapToBbl KOOPAMHATHI U BEKTOPBI», MOCKOJIBKY N3YUeHHE BEKTOPOB M AEKAPTOBOW CHCTEMBI KOOPAWHAT HOCUT, B OCHOBHOM, XapakTep
MIOBTOPEHMS, TaK KaK BEKTOPHI M3Y4aJIUCh B Kypce IJIaHUMETPUH, a I€KAPTOBBI KOOPAUHATHI — B Kypce anreOpbl JeBATUIIETHEN 1IKoJbl. HoBbIM 1id
yyalxcs SBJISETCS] NPOCTPAHCTBEHHAs CHCTEMa KOOPAMHAT U TpeXMEpHbIH BEKTOp. BhllmieykazaHHble 3 yaca B LIEAX JIYULIETO YCBOEHHSI HOBOTO
y4e0HOTO MaTepHualia U perieHus 3a1a4d npuOaBiIeHbl B Taparpadsl « AKCHOMBI CTEPEOMETPHH U UX MpocTeitme ciaenctBus» (+ 14) u «IlapaniensHocTs
MPSAMBIX U TUIOCKOCTE» (+ 24).

B Hacrosmeil nmporpamMmme B TOCJIEIOBAaTENbHOCTH HM3y4eHHMs y4eOHOro MaTepuajna IPOM3BEJIEHAa IEpPEeCTaHOBKA: IPOXOXKIAEHHE OJoKa
«V30panHBIe BOMPOCH IJIAHUMETPUN» BBIHECEHO B pasnen «lloBropeHme» Ha BTopoe momyromue 11 kmacca, mocnme maparpaga «OO0beMbl U
MIOBEPXHOCTH TEM BpAIICHUS», YTO COOTBETCTBYET JIOTUKE aBTOPCKOTO pacmpesenieHus: yueOHoro marepuaina [loropenoseim A.B., uzyuenue pasaena
«MHororpanHukn» nepexHeceno u3 11 knacca B 10 kiacc.

OO6ocHOBaHUE: €CTh IeIeCO00Pa3HOCTh B M3y4eHUN paszzaena «MHororpanHuku» B 10 Kimacce, MOCKOJIBKY MaTepua SBISIETCS ISl yUAIUXCS
a0COJIIOTHO HOBBIM, pa3zaen «V30paHHbie BOMPOCH! TUTAHUMETPHUIY JIOTHYHO BhIHECTH B pasnen «lloBropenue» Ha BTopoe nomyroaue 11 kmacca ams
KAaueCTBEHHOM IMOJArOTOBKHU K UTOTOBOM aTTECTALIUH.

IInanupoBanne B npuMepHoii mporpamme Iloropesnosa A.B. n3
coopauka bypmucrtposoii T.A.

IlnanupoBaHue B HACTOsIIIEll MPpOrpaMmme

§9. MI30paHHbIe BONPOCHI MJIAHUMETPUH — 154

§9. M36panHbIe BONPOCHI MIIaHUMETPUH — 04

§1. AKCHOMBI CTEPEOMETPUHN U MX MPOCTENIINE CIEACTBUS — S

§1. AKCHOMBI CTEPEOMETPUHN U MX IPOCTEHIINE CIEACTBUS — 64

§2. IapaninensHOCTh MPSMBIX U IJIOCKOCTEH — 124

§2. TlapanienbHOCTh NPSAMBIX M MIOCKOcTel — 149

§3. IlepreHIUKYIAPHOCTD NPSAMBIX U TJIOCKOCTEN - 154

§3. IlepreHIUKYIAPHOCTD NPSAMBIX U IIJIOCKOCTEN - 154

§4. JlexapToBBI KOOPAWHATHI U BEKTOPHI — 184

§4. JlexapToBBI KOOPAWHATHI U BEKTOPHI — 154

[ToBTOpenue — 3u

§5. MHororpanHuku —15 4

[ToBTOpenue — 3u




Mecmo npeomema ¢ yueonom naane Jluyesn
[IpuMepHOE MOYypOYHOE IJIAHUPOBAHUE COCTABJICHO B pacyeTe Ha 2 yaca B HEJIEINI0, BCEro 68 4acos.
KoHTpoabHBIX paboT - 5, BHEYPOUHBIX 3a4E€TOB 10 TEOPHH (AKCHOMBI CTEPEOMETPHUU U UX CIIEJCTBUS, NapauIeIbHOCTh U NEPIEHIUKYISIPHOCTD
B IIPOCTpaHCTBE) - 2. DOPMBI MPOMEKYTOUHOM U UTOTOBOM aTTECTALIMU ONPEACISIOTCS COTIACHO Y CTaBy 00pa30BaTENbHOTO YUPEKICHHUS.



YUYEBHO-TEMATUYECKUUA MJIAH

Koa-
Tema BO Conep:xanue JeATeJIbHOCTD YYAIIUXCS MPH U3YyYEeHUH TeMbl
4acoB
AKCHOMBI 6 Axkcuomsl crepeomerpui. [lonstre 06 akcuomatuueckoM | 3HaTh: IpocTeiine (GUrypsl B IpoCTPAHCTBE, aKCHOMBI
CTEPEOMETPUU U UX crnioco0e nocrpoeHus reomerpun. CylecTBOBaHHUE CTEpPEOMETPUHU. TEOPEMY O CYLIECTBOBAHUM U
MIPOCTEHIIINE CIEICTBUS IJIOCKOCTH, MPOXOIAIIEH Yepe3 JaHHYI0 NMPSAMYIO U €IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOAIIEN Yepe3 JaHHYIO
JaHHYIO TOuKy. [lepecedyenne npsiMoii ¢ TIOCKOCTHIO. MPSIMYIO U JAHHYIO TOUKY; TEOPEMY O IEPECEUECHUN
CymiecTBoBaHUE MIIOCKOCTH, IPOXOIAIIEH Yepe3 TpU IPSMOH € IUIOCKOCTBIO; TEOPEMA O 33JaHUU IIJIOCKOCTH
JTAaHHbIE TOYKHU. TpeMs TOUKaMHU.
OcHognas yenb: cHOPMUPOBATH NPEICTABICHUS YMmerb: n300paxats 1 0003HaUATh NMPOCTEHIINE PUTYPHI,
yydaluxcs 00 OCHOBHBIX MOHATHSAX U aKCUOMAaX IIPUMEHSTH aKCHOMBI K PELIEHUIO 33/1a4; 10Ka3bIBATh
CTEPEOMETPHUHN. TEOPEMBI, IPUMEHSTH NIPU PELICHUH 3a]1a4
[TapamiensHOCTB 14 | IlapannenbHble npsMble B mpocTpaHcTse. [Ipu3Hak 3HaTh: B3aMHOE PACIOJIOKEHUE 2-X MPSAMBIX B
MPSIMBIX U IIJIOCKOCTEN NapajuleIbHOCTH NpsAMBbIX. [Ipu3HaK napaiienbHOCTH IIPOCTPAHCTBE; MPsIMON U TIocKOCTH. [loHsTHE
psiMOi U TIockocTH. [Ipu3Hak napamieabHOCTH NapajuIeIbHBIX U CKPELMBAOIINXCS IPSIMBIX. TeopeMy o
mwiockocTel. CyllecTBOBaHUE IIOCKOCTH, TApaJlJIEIbHON | CYIIECTBOBAHUM MPSIMOIL, IPOXOAALIEH Yepe3 NaHHYIO
JaHHOM m1ockocTu. CBONCTBA NapajuIeIbHbIX TOYKY ¥ HapajuielbHYIO JaHHOW MPSIMOM ; IOHATHE
mwiockocrell. [lapamiensHoe NPOEKTUPOBAHNUE. NapajuIeIbHOCTH MPSIMON U TUIOCKOCTH; IPU3HAK Ma-
N300paskeHue MpoCTPaHCTBEHHBIX (PUTYpP HA TNIOCKOCTH | PAJUIEIBHOCTH MPSIMOH 1 TUIOCKOCTH. Bo3MoskHBIE
U €r0 CBOMCTBA. Cllydad B3aMMHOT'O PacIlOJIO’KEHUS IBYX INIOCKOCTEH B
OchosHas yens: NaTh y4alUMCs CUCTEMAaTU4YECKUe IIPOCTPAHCTBE; MOHATHE MAPAJIETbHOCTH III0CKOCTEH;
3HAHUS O MAPAJUIEIBHOCTH NMPSAMBIX U TUIOCKOCTEN B MPU3HAK N1apAJUIEIBHOCTU INIOCKOCTEMH.
IIPOCTPAHCTBE. Ymersh: nzo0paxars 1 0003Ha4YaTh MpocTerIIne GUrypsl,
IIPUMEHSTh U3YUEHHbIE TEOPEMBI ITPU PEILICHUU 33/1a4.
[lepnieHIMKYIIPHOCTD 15 | IlepneHAUKYISIPHOCTD NPSMBIX B IIPOCTPAHCTBE. 3HaTh: onpeaeneHNe NepIEeHANKYISIPHBIX MPSIMBIX B

MPSIMBIX U IIJIOCKOCTEN

[Ipu3Hak nepnesauKyISpHOCTH IPSIMOU U IJIOCKOCTH.
ITocTpoeHue neprneHMKYISIPHBIX PSAMOU U IIJIOCKOCTH.
CaolicTBa NEPIEHIUKYISPHBIX MIPSIMOI U IIIOCKOCTH.
Ilepnenaukyisap u HakJIOHHas. Teopema o Tpex
nepneHauKyisapax. IlpusHak nepnesuKyaIspHOCTH
m10cKocTer. PaccTosiHue OT TOYKH 10 TNIOCKOCTH.
Paccrosanuu ot npsimoit 10 miockoctu. Paccrosinue
MEKy NapajuIeIbHBIMU IJIOCKOCTSAMU. PaccTosiHue
MEK/ly CKPEIMBAOIIUMUCS NPSMBIMU.

IIPOCTPAHCTBE; PU3HAK IIEPIICHIUKYIIIPHOCTHU MIPSIMOHN U
IIJIOCKOCTH; CBOMCTBA NEPIIEHAUKYJIAPHBIX NPSAMBIX U
IJIOCKOCTH;

OIIPENIETICHUY NIEPICHANKYJIIIPA U HAKIIOHHOM;

TEOpEMY O TPeX NEPHEHAUKYIAPAX; MIPU3HAK
MEPIEHIUKYIIIPHOCTHU IIJIOCKOCTEM; IIOHITUE PACCTOSHUS
MEXK/y CKPEIUBAIOIIUMUCS PSMBIMU;

YMerhb: CTPOUTH NEPIEHANKYIISIPHBIE MPAMYIO U
IIJIOCKOCTh; IPUMEHSTh ITPaBUjIa OPTOTOHAIBHOTO




OchosHas yens: NaTh y4alUMCs CUCTEMAaTH4ECKUe
3HAHUS O MEPIEHANKYISIPHOCTH NMPSMBIX U TUNIOCKOCTEN B
IPOCTPAHCTBE.

MPOCKTUPOBAHUA B TCXHHUYCCKOM YCPUCHUH,
peuaTth 3aJa4 Ha MPUMCHCHUEC U3YUCHHOT'O MaTcpualia.

JlexapToBBI 12 | BBeaeHue nekapTOBbIX KOOPAUHAT B IPOCTPAHCTBE. 3HaTh: NOHATHE AEKAPTOBBIX KOOPAWHAT B
KOOPAMHATHI U BEKTOPBI Paccrosanue mexny Toukamu. [IonaTre o cummerpuu B IIPOCTPAHCTBE;
B IIPOCTPAHCTBE MIPOCTPaHCTB (LIEHTpaIbHasl, OCEBasi, 3€pKaJIbHas).. (bopMyITy pacCTOSHUS MEXKAY TOUKAMU;
CuMMeTpHs B IpUPOJE U HA IIPAKTUKE. (bopMyITy KOOPAWHATHI CEPETUHBI OTPE3Ka;
VYT0JI MEXy CKpELIUBAIOIMMHUCS MPSAMBIMHU. YTOJI MIOHSATHE CUMMETPHUHU B IIPOCTPAHCTBE;
MEXKy NPSIMOM U IJIOCKOCTBIO HOHATHSA: ABUKEHUS, TapaJUIEIEHOTO TIEPEHO0Ca, MOJ00us
JIBYrpaHHBIN yroJi, TMHEHHBIN YTOoJl ABYTPAHHOTO YIJIA. IIPOCTPAHCTBEHHBIX (DUTYD; YIIa MEXIY
OproronansHoe npoexrtuposanue. Ilnomans CKPELIUBAIOIIMMHUCS IPSIMBIMU; YIJIa MEKy NPSIMOU U
OPTOTOHAJILHOM IPOEKIUU MHOTOYI'OJIBHUKA. Y PAaBHEHUE | IUIOCKOCTBIO, YIJIa MEKY INIOCKOCTSAMH, OPTOrOHAJILHON
cepbl_U IIOCKOCTH. IIPOEKLIUYA MHOTOYTOJIbHUKA, BEKTOPA; IEHCTBHS HAJl
BekTopsl B npocTpaHcTBe (MO1yJIb BEKTOPA, PABEHCTBO BEKTOPaMHM; CBOMCTBA NapAJUIEIBLHOTO IIEPEHOCA;
BEKTOPOB, YroJl MeX/1y BekTopamu). [leiicTBust Haj YpaBHEHUE IIJIOCKOCTH.
BEKTOpPaMHU B IPOCTPAHCTBE (CI0KEHHE BEKTOPOB, YMerb: HaXOUTh KOOPANHATHL: BEKTOPA, CEPEAUHBI
YMHOKEHHE BEKTOPOB Ha YUCIIO, CKAJIIIPHOE OTpe3Ka, PaCCTOSHUE MEXKIY TOUKAMH, YrOJl MEXKIY
IIpou3BeieHNE BEKTOPOB). KosinHeapHble BEKTOPBI, CKPELIUBAIOIIMMHUCS IPSIMBIMH, YTOJI MEXAY IPSIMOU U
PasnoxxeHne BeKTOpa 10 1ByM HEKOJUIMHEAPHBIM IJIOCKOCTBIO, YTOJI MEXK Ty INIOCKOCTSAMU. IUIOLIAb
BekTopaM. KomiutaHapHbie BeKTOpbI. PasnioxeHue OPTOTOHAJILHOM IIPOEKIMH, MHOIOYT OJIbHHKA.
BEKTOPA 10 TPEM HEKOMIUIAHAPHBIM BEKTOpaM
OcnosHas yensb: 0000UIUTH U CUCTEMATU3NPOBATH
MIPEACTABIICHUS YYalIUXCs O BEKTOPAX U AEKAPTOBBIX
KOOPAMHATAX, BBECTH IIOHATHS YTJIOB MEKY
CKPELIUBAIOIIMMHUCS IPSIMBIMH, MEKy IPIMOU U
IJIOCKOCTBIO, IBYMSI INIOCKOCTSIMU.
MHororpaHHuku 15 JIByrpaHHBIN yroJi, TUHEHHBIN YroJl ABYrPaHHBIN yIJIa. 3HaTh: ONpeAeIeHUs: npu3Mbl, OCHOBaHUH, OOKOBBIX

MHororpanssie yribl. Bepumnsl peOpa, rpanu

MHOrorpaHHuka. Pazseprka. Belllykiible MHOTOTpaHHUKH.

[Ipusma, ee ocHOBaHuUs, OOKOBBIE pedpa, BHICOTA,
O0KOBast MOBEPXHOCTH. [IpsMast 1 HaKJIOHHAsI TPU3MA.
[TpaBunbHas npusma. [lapannenenunen, kyo. [Tnomans
OpPTOTOHAILHOM MPOEKIIMH MHOTOYTroJibHUKA. . O0beM
MPSIMOYTOJIBHOTO Napajuienenunena. OobeM HaKIOHHOTO
napauienenunena. O6peM npusmel. PaBHoBeIMKHE Tena.
[TonsaTre 0 cuMMETpUH B TPOCTPAHCTBE (LICHTPATIbHAS,

pebep u rpaHeid, quaroHaiel U TUaroHaIbHBIX CEYCHUH,
BBICOTBI, OOKOBOM U MOJIHON NOBEPXHOCTEN MPU3MBI;
MIPSIMOM IIPU3MBI, IPABUIIBHOW ITPU3MBI;
napajuiesenuIea, NpsMoro napajuiesIenuIea,
MIPSIMOYTOJIBHOTO MapaJuIeICIUIE1a U €r0 U3MEPEHUH,
KyOa.

Tlupamuovr; BepIINHBI, OCHOBaHUs1, OOKOBBIX pedep u
rpaHei, TMaroHaJbHBIX CEYCHH, BRICOTHI, OOKOBOH U
ITOJTHOW MTOBEPXHOCTEN MUPAMU/JIbL, TPAaBUIIBHON




oceBasl, 3epkaipHas). CUMMETpuu B KyOe, B
napajuleJienunesie, B pusme.

[Mupamuna, ee ocHoBaHKE, OOKOBBIE pedpa, BHICOTA,
O0KOBasi IOBEPXHOCTb, TPEYroJbHAas MUPAMUA.
IIpaBunbHas nmupaMua. Y cedeHHass TUpamMuaa.
[IpencraBienne o MpaBUIBHBIX MHOTOTPAaHHUKAX
(TeTpasap, KyO, OKTadip, AOJEKAIP U UKOCAIP).
Ocnognas yensb: NaTh yYalIUMCSl CUCTEMATUYECKUE
CBe/IeHUsI 00 OCHOBHBIX BHJIaX MHOTOTPaHHHUKOB.

MUPaMUIbI, OCH U arno(eM MPaBHILHON ITUPaAMHUIBL;
TeTpa’pa, IPaBUIBLHOIO TETPASAPA; YCEUECHHON
MMpaMHM/ibl; OCHOBaHUM, OOKOBBIX pedep U rpaHeH,
BBICOTBI, OOKOBO# U MOJTHOM MOBEPXHOCTEN yCEUSHHOM
MIAPAaMU/Ibl; IPABWIBHON YCEUEHHOW MUPAMUJIBI U €€
anoemsbl. CBoIicTBA: OCHOBaHUH, OOKOBBIX pedep U
rpaHeil, AMaroHabHBIX CEYeHUH MPU3MBL; OOKOBBIX
IPAHEN U TUarOHAJIBHBIX CEYEHUN MPSMOU IPU3MBI;
OOKOBBIX pebdep U rpaHel IPaBUIIBHOW MUPaMUIbI U
IIPAaBUJIBHOM YCEYEHHOM NTUPaMU/IBL.

YMeTb: CTPOUTH IPOEKIIMOHHBIE N300paKEHUS: MPHU3M,
MIApaMU/l, YCEYEHHBIX NTUpaMU, IIPOCTEUIINX CEYECHUN
IIPU3M U IUPAMUJT; JOKA3bIBATh TEOPEMBI; pelIaTh 3a1a4H
C IPUMEHEHUEM N3Y4EHHOHN TEOPUHU.

IToBTOpEHUE

IToBTOpenue kypca 10 kiacca. Pemenue 3anau.

YMerhb: IpUMEHATH NOJIyYEHHBIE 3HAHUS IIPU PELICHUHU
Ir€OMETPUYECKHUX U ITPAKTUKO-OPUEHTUPOBAHHBIX 3a]a4.




TPEBOBAHMS K YPOBHIO MOJITOTOBKH YUAIIIUXCHA

Ymemo:

4 COOTHOCHThH TUIOCKHE T€OMETpHUYECKHE (UTYPhI M TpPEeXMEpHbIE OOBEKTHI ¢ WX ONMHUCAHHSIMH, YepTEKaMH, M300paXKCHUSIMHU, Pa3InyaTh H
aHAJIM3WPOBATh B3aUMHOE PACIIOJIOKEHHUE (DUTYD;
v M300paxaTh reOMETpUIECKre (PUTYpBI U TN, BBIIOIHATH YEPTEXK 10 YCIOBHIO 3a1a4H;
v periaTh reOMeTpUYECKUE 3a]a4M, ONUPAsiCh HAa U3yYEHHBIE CBOMCTBA TUIAHUMETPUUECKUX U CTEPEOMETPUUYECKUX (PUTYpP U OTHOUICHUN MEXTY
HUMH, IPUMEHSS aNreOpandecKuii U TPUTOHOMETPUUECKH arnmnapar;
v MPOBOJIUTH JI0KA3aTEJIbHBIE PACCYXKCHUS IPU PELICHUH 3a/1a4, I0Ka3bIBATh OCHOBHBIE TEOPEMBI KypCa;
4 BBIYHCIISITh JIMHEWHBIC 3JIEMEHTHI U YIJIBI B POCTPAHCTBEHHBIX KOHPHUTYpaIHsIX, 00bEMBI U TUIOIIATN TOBEPXHOCTEH TPOCTPAHCTBEHHBIX T U
UX MPOCTEUIITUX KOMOMHAIIHIH;
4 MPUMEHATH KOOPJIMHATHO-BEKTOPHBI METOJI JIJISl BBIYMCIICHHS] OTHOLIEHUM, PACCTOSIHAN U YIJIOB;
4 CTPOUTDH CEUEHHUS MHOTOTPAaHHUKOB U M300pakaTh CEYEHUs TEJ BpaIllCHMUS.

Hcnonvzosamov npuodpemennble 3HAHUSA U YMEHUA 8 NPAKMUUECKOU 0eameibHOCMU UL HOE8CCOHEEHOUL JHCUZHU JTUIS
v UCCIIeIOBaHUS (MOJCITUPOBAHNS) HECTIOKHBIX TIPAKTHYECKUX CUTYAIM Ha OCHOBE M3YYEHHBIX ()OPMYII U CBOMCTB QUTYP;
4 BBIYHCIICHUS JUUTMH, IJIOMIaJed M OOBEMOB pPEAThbHBIX OOBEKTOB IPH PEIICHWM NPAKTHYECKUX 3a]1a4, HCIOJIB3YS MPU HEOOXOJIUMOCTH

CIIPAaBOYHHUKHU U BBIYUCIIUTCIILHBIC YCTPOﬁCTBa.

KPUTEPUH U HOPMbI OLIEHKHA 3HAHUI, YMEHUI U HABBIKOB
HNPUMEHHUTEJIBHO K PA3JIMYHBIM ®OPMAM KOHTPOJIA

B ocHOBY kpuTepreB OIeHKH y4eOHOW JEeSATEILHOCTH YUYAIIUXCS MOJIOKECHBI OOBEKTUBHOCTD U €MHBIA Toaxo/. [Ipu 5-0amibHON OleHKe
JUIS BCEX YCTaHOBJIEHBI OOLIEPUHATHIE TUAAKTUUECKUE KPUTEPUU.

Ouenka «5» craBuTcs B cJIydyae:

1. 3HaHus, MOHUMaHUS, TIIyOMHBI YCBOCHHUSI 00YJarOIIMMCs BCETO 00beMa IIPOrpaMMHOTO MaTepHaa.

2. VYMeHMs BBIJIENATH TIJaBHbIE IIOJIOXKEHHWS B HW3YYEHHOM MaTepuaie, JelaTh BbIBOJbI, YCTAaHABIMBaThb MEANPEAMETHBIE MU
BHYTPUIIPEIMETHBIE CBS3U, TBOPUECKH IIPUMEHSTH ITOJTy4E€HHbIE 3HAHUSI B HE3HAKOMOM CHUTYyallUU.

3. OrcyrcTBUs OMIMOOK M HEJOUYETOB INPH BOCIPOU3BEACHHWH H3YUYEHHOTO MaTepuana, IpHU YCTHBIX OTBETaX, YCTPAHEHHs OTIEJIbHBIX
HETOYHOCTEH C IOMOIIBIO JOIMOJHUTENBHBIX BONPOCOB YUUTENs, COOMIOACHMSI KYNbTYpbl NMHCBbMEHHOM M YCTHOW pedM, NpaBuUi OQPOPMIICHHUS
MUCbMEHHBIX PabOT.

Onenka «4»:

1. 3HaHMe BCEro M3Y4EHHOI'0 IPOrPaMMHOTO MaTepHaa.

2. YMeHue BBLICTATH TJIaBHBIEC TOJIOKEHHUS B M3yYEHHOM MaTepuasie, Ha OCHOBAaHUHM (D)aKTOB M NMPHUMEPOB 0000MIATh, NIEJaTh BBIBOJBI,
YCTaHaBIMBATh BHYTPUIIPEIMETHBIE CBS3H, IPUMEHSTH MTOTYyYE€HHbIE 3HAHUS Ha MPAKTHKE.

3. He3HauntenbHble (HErpyOble) OMIMOKM M HEIOYETHl NPU BOCHPOU3BEJIECHUH H3Y4YEHHOTO Marepuasia, COOJIIOIEHME OCHOBHBIX IpaBUII
KyJBTYpBl TUCBMEHHOM U YCTHOM peuu, MpaBil 0(hOPMIICHHUS TUCbMEHHBIX PadoT.



Ounenka «3» (ypoBeHb NpeCTaBJICHUI, COYETAIOIMMXCS € IJIeMEeHTAMH HAYYHbIX NOHATHI):

1.3HaHMe W YCBOEHHME MaTepuaja Ha YPOBHE MHHHUMAaJbHBIX TpPeOOBAHUWN MPOTPaMMBbl, 3aTPYAHEHHE IIPU CAMOCTOSTEIbHOM
BOCITPOM3BE/IEHNH, HEOOXOIMMOCTh HE3HAUNTENIBHOM TOMOIIH IPENO01aBaTesl.

2. YMeHue paboTath Ha YpOBHE BOCIPOU3BECHM S, 3aTPyIHEHUS IPU OTBETaX HA BUJOM3MEHEHHBIE BOIIPOCHI.

3. Hanmmume rpyOoii OmMOKM, HECKOJIBKUX HErpyObIX OIIMOOK MpH BOCIPOW3BEICHWM HM3YyYEHHOTO MaTepuaia, HE3HAYHTEIbHOe
HECOOJII0JICHE OCHOBHBIX IPABWII KyJIbTYPhl TUCBMEHHON M YCTHOM peuu, paBuil 0(OopMIICHHS MMCbMEHHBIX PadoT.

Onenka «2»:

1. 3HaHMe M yCBOEHHME MaTepuajia Ha YpOBHE HI)KE MUHUMAJIbHBIX TPeOOBaHWN MPOrpaMMbl, OTIAEIbHBIE MPEACTABICHUS 00 M3y4EeHHOM
Marepuaie.

2. OrcyrcTBHE YMEHUN paboTaTh Ha YPOBHE BOCIIPOU3BEICHUS, 3aTPYAHEHUS [IPH OTBETaX HA CTaHIaPTHHIE BOIIPOCHI.

3. Hannune HECKOJNBKUX TPYOBIX OIMIMOOK, OOJIBIIOTO YHCla HErpyObIX NpH BOCIPOM3BEICHWM HM3YYEHHOTO MaTepHualla, 3HaYUTEIbHOE
HECOOJII0JICHNE OCHOBHBIX IIPABWJI KyJIbTYPhl TUCBMEHHON M YCTHOM peuu, paBuil 0(OpMIIEHHS MMCbMEHHBIX PadoT.

4. CtaBuTCs 3a MI0JIHOE HE3HAHHE N3YYEHHOT'O MaTepuasa, OTCYTCTBUE 3JIEMEHTAPHBIX YMEHUIN U HaBBIKOB.

3auemnvie u xonmponupyiowue padbotsl s ydammxcs 10 kimacca pacrpeneneHsl MO0 TPeM YPOBHSM CIOXKHOCTH: PENPOTyKTUBHBIM,
IIPOAYKTUBHBIA Y TBOPYECKHUI.

OTmeTKa «2» CTaBUTCS 3a HEBBINOJIHEHNE 3aJaHMs], TMOO0 32 BHINOJIHEHNE HUKE TIEPBOTO YPOBHSI CJIOKHOCTH.

OtmeTKka «3» BBICTABISAETCS 3a IEPBBIM YPOBEHb CIOKHOCTH, OOECHEUMBAIOIIMNA PENPOJYKTUBHBIA ypOBEHb IMOATOTOBKH, COJEPKUT
HeOOJIbIIHE MOITOTOBUTENLHBIC 3aJJaHUsI, 3HAKOMSIINE YJaIlUXCs ¢ MUHIMAaJIbHBIM HA00POM HEOOXOIMMBIX TEXHOJIOTUYECKUX TPUEMOB 10 CO3JAHUIO
MH(POPMAMOHHOTO 00beKTa. J{JIs KaXKI0Tro TaKoTO 3aJaHusl MpeiaraeTcs moapoOHast TEXHOJIOTHS €ro BBIIIOJIHEHUS, BO MHOTHX CITy4astX MPUBOIUTCS
oOpaserl Toro, 4To J0JDKHO MOJTYYUTHCS B HTOTE.

OtmeTka «4» cTaBUTCA 3@ 33JaHUS BTOPOTO YPOBHS CII0)KHOCTH, 00€CIeunBarOINX NPOAYKTUBHBIN YpOBEHb MOJATOTOBKH, yYallHecs PelaroT
3aJjaud, aHAIOTUYHBIE TEM, YTO PAcCMaTPUBAINCh Ha MPEIBIAYIIEM YpPOBHE, HO JUIS TOJy4eHHUs TpeOyeMOoro pe3yinbTara OHH CaMOCTOSITEIBHO
BBICTPANBAIOT MOJHYIO TEXHOJIOTMYECKYIO IIEMOYKY. 3aJaHuil IPOJyKTUBHOTO YpPOBHS, KaK IpaBWIO, HECKOJIbKO. IIpeamnonaraercs, 4To Ha TaHHOM
JTarne ydamuecs: OyAyT caMOCTOSTENIbHO MCKAaTh HEOOXOAMMYIO JJIsl paboThl MH(OPMAIHMIO, KaK B MPEIbIAYIINX 33JaHUSAX, TaK U B CIPABOYHHUKAX,
UMEIOLUXCS B KOHIIE Y4eOHUKOB. 10 BO3MOYKHOCTH, LENOUYKH 3TUX 3alaHUM CTPOSATCS TaK, YTOObI KaXKIbIH CIENYIOIIUH mar paboTsl onupaics Ha
pe3yabTaThl MPEIbIAYIIEro Iiara, npuydal y4eHUKa K MOCTOSIHHBIM «UEITHOYHBIMY» JIBUKEHHUSM OT NPOMEKYTOYHOI'O Pe3yibTaTra K YCIOBHUSIM M K
BOTIPOCY, OIPENENISAIONIEMY Leb ACHCTBUS, (GOPMHUPYS, TEM CaMbIM, IPUBBIYKY M3BJIEKATh YPOKH U3 COOCTBEHHOTO OIIBITA, YTO M COCTABJISIET OCHOBY
aKTyaJIbHOTO BO BCE BpEMEHA YMEHUS YUUTHCS.

OtmeTKa «5» BBICTaBISIETCA 3a 33JaHUS TPETHETO YPOBHS CIIOKHOCTH, KOTOPbIE HOCST TBOpYECKUI Xapakrep. Takue 3agaHUsl Bceraa
dbopmynmupyroTcss B 0oJjiee 000OIIEHHOM BHE, MHOTHE M3 HHUX MPEICTABIAIOT CO00H MH(POPMAIMOHHBIE MHUHU-33/1a4i. BBITIOJIHEHWE TBOPYECKOTO
3ajaHns TpeOyeT OT ydYeHHKa 3HAYUTEIBHOW CaMOCTOSITEIbHOCTH MpPH YTOYHEHHHM €ro YCJIOBHIA, MOWCKE HEoO0XOoAuMoW WH(pOpMamuu, BeIOOpE
TEXHOJIOTUYECKHUX CPEJCTB U MPUEMOB BBITIOJHEHNUS 3aaHus. Takue 3a1aHus npeyiaraloTcss 00yJaromuMces Ui CaMOCTOSITEIbHOTO BBIIIOJHEHUS (TIpU
HaJIMYUU CBOOOJHOTO BPEMEHH ), TOOILPSS UX BHIIOJHEHUE JOTIOJHUTEIbHON OLIEHKOM.

[TocTaBieHHBIE IIETM PEIIAIOTCS HAa OCHOBE MPHUMEHEHHs pPa3MYHbIX (opM paboThl (MHAMBUIAYAJIBHOW, TPYNNOBOH, (pOHTAIBHOI),
NPUMEHEHHE D3JIEKTPOHHOTO TECTUPOBAHMS, TpPEHaXEpPa CHOCOOCTBYET 3aKpEIUICHHIO YYEOHBIX HAaBBIKOB, MOMOTAET OCYLIECTBISTH KOHTPOIb WU
CaMOKOHTPOJIb Y4€OHBIX J10CTHKEHH.



KoHTponpHbIE pabOTHl HaNpaBiIeHbl HAa MPOBEPKY YPOBHSA 0a30BOM MOATOTOBKM YYalIMXCs, a Takke Ha TU(PQPEepeHIIMPOBAHHYIO MPOBEPKY

BJIaJICHUA q)OpMaJII)HO-OHepaTI/IBHBIM MaTEMaTUYCCKUM alIiapaTrom, CIIOCOOHOCTH K HHTCTrpallun 3HAHUM 110 OCHOBHEIM T€MaM Kypca.

IIpoMexyTOUHBII KOHTPOJIb 3HAHUN OCYIIECTBIISIETCS C MOMOIIBIO MPOBEPOYHBIX CAMOCTOSITENIBHBIX PabOT, AJIEKTPOHHOTO TECTHUPOBAHUS.

HpOMC)KyTO‘-IHaSI arrecTauus NpoBOJUTCA B (bopMe IIMUCBMCHHBIX pa60T, MAaTeMaTU4YCCKUX NTUKTAHTOB, TECCTOB, B3AMMOKOHTPOJIA.
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KAJEHJIAPHO-TEMATHYECKOE IIJIAHUPOBAHUE

Cpoxn Cpoxn
Ne Tun . U3y4eHHust nsytent
ypoKa Tema Conep:xaHue ypoka y4eOHOro O:xupaemMblii pe3yabTaT o mnamy o
3aHATHSA (10/ZKHBI 3HATH M YMETh) (nexenst) pakTuye
CKH
AKCHOMBI CTEpeOMeTPHH M MX NpocTeiilne cBoiicTBa (6 yacos)
1 IIpeamer crepeomerpun. BBenenue 0CHOBHBIX IOHATHI WUHM | 3namy: npocteiiniue GUrypsl B 1
OCHOBHBIE TIOHSTHS crepeoMeTpuu, akcuomsl C1- MIPOCTPAHCTBE, aKCHOMBI
cTepeoMeTprun. AKCUOMBI C3. CTEpEOMETPUHU.
CTEPEOMETPUHU U UX CBSI3H C Ymems: n300paxkarb 1 06003Ha4YATH
aKCHOMaMHU IJIAHUMETPUH. npocreimme GUrypsl IpUMEHSTh
aKCHUOMBI K PEIICHHUIO 3a]1a4.
2 CymiecTBoBaHUE MJIOCKOCTH, Teopema o cyiieCTBOBaHUH NUHM | 3namw: Teopema o CyliecTBOBAaHUU U 1
IIPOXOJIALIEH uepe3 TaHHYIO IJIOCKOCTH, MPOXOAIIEN uepe3 €IMHCTBEHHOCTH TUIOCKOCTH,
TOUKY. 3aMe4yaHue K akcoMe | | JaHHYIo MPSIMYIO U TaHHYIO MPOXOSIIEH Yepe3 JaHHYIO IPAMYIO 1
TOYKY. TaHHYIO TOUKY.
Ymemuw: noka3piBaTh TEOPEMY,
PUMEHSTH NP PEIICHUH 33124
3 [Tepeceuenue npsimoii ¢ Teopema o nepeceueHuun NUHM | 3namw: Teopema o nepeceueHuu 2
IIJIOCKOCTBIO MIPSIMOM C TUIOCKOCTBIO. MPSAIMOM C TUIOCKOCTBIO
B3aumHoe pacnosoxenue Ymems npUMEHSTh IPU PELICHUN
IIPSIMOM U TUIOCKOCTH B 3a7ad4.
POCTPAHCTBE
4 [Tepeceuenue npsimoii ¢ Teopema o nepeceueHuun 3H3 3namb TEOpPEMY. 2
IJIOCKOCTBIO MPSIMOM € TUIOCKOCTBIO. Ymemb NpUMEHUTH U3y4CHHBIC
B3aumHoe pacnosoxenue TEOPETHUYECKHE CBEICHUS IS
IIPSIMOM U TUIOCKOCTH B pelIeHusT KOHKPETHOM 3a/1a4H.
IPOCTPAHCTBE
5 CymuiecTBoBaHUE MJIOCKOCTH, Teopema o cyiiecTBOBaHUH UHM | 3namw: Teopema 0 3aJlaHUU TIOCKOCTH 3
MIPOXOALIEH uepes3 Tpu TUIOCKOCTH, TMPOXOISIIeii uepes TpeMs TOUYKaMHU.
JTAHHBIE TOYKU TPH JAHHBIE TOYKU Ymems npUMEHSTh IPU PELICHUN
3aj1a4
6 CymiecTBOBaHUE MJIOCKOCTH, Teopema 0 CyIeCTBOBAHUH 3H3 3Hamb TEOpEMY. 3




MIPOXOJALIEH Yepe3 TpU
JTAaHHBIE TOYKU

IIJIOCKOCTH, MPOXOIALIEH Yepes
TPU JAHHBIC TOYKHU

Ymemo IpUMEHNUTH U3y4EHHBIE
TEOPETUYECKUE CBEIECHUS IS
penieHuss KOHKPETHOM 3aJ1a4M.

ITapanjieJbHOCTh NPSAMBIX

u miockocreii (14 yacoB)

7 [TapamienpHble IpsIMBIC B BBenenune noHaTus napajienbHbIX NHM | 3namyu: B3aMMHOE pacnoJioKeHue 2-x
IIPOCTPAHCTBE. MPSIMBIX, CKPELTUBAIOLIUXCS. MPSIMBIX B IPOCTPAHCTBE, TOHATHE
B3aumHoe pacnonoxeHue npsmMbIx MapajuIeIbHBIX U CKPEIMBAIOLINXCS
B IIpocTpaHcTBe. JloKa3aTenbCTBO MPSIMBIX, TEOPEMY O CYLIECTBOBAaHUU
MpU3HAKa MapaJuIeIIbHOCTH MPAMOM, IPOXOASIIEN YEPES TAHHYIO
MPSIMBIX. TOYKY M MapajuIeNbHYIO JAaHHON
MIPSIMOM.
YMeTh: IpUMEHSATh U3YYEHHYIO
TEOPEMY IIPU PEUICHUHM 3a/1a4.
8 [Tpu3Hak napamiebHOCTH Jloka3arenbCcTBO NpU3HAKA NUHM | 3namwb BO3MOXHBIE CTy4au
MPSIMBIX. N1apaJUIEIbHOCTH MPSIMBIX. PacmoJIoKEeHUs ABYX MPSMBIX B
9 [Ipu3Hak napamiebHOCTH B3anmHoe pacronoxeHue aJByx 3H3 MPOCTPAHCTBE; MOHATHS Ma-
MIPSIMBIX. NpsIMBIX B pocTpaHcTse. [lapan- PAJIIEIIBHOCTHU U CKpEIIMBaHUS
JIEJIbHBIE U CKpEIIUBAIOIINECs MPSIMBIX, IPU3HAK MMAPAIIIEIbHOCTH
IpsiMble MPSIMBIX.
Ymemo IpuMeEHATH PU3HAK
[apajuIeIbHOCTH MPSMBIX IPU
pELICHNH 3aay.
10 | Koumponvuas paboma Nel | Akcuomul cmepeomempuu u ux K3 3Hamwb TEMy 0 MapauIeIbHOCTH
npocmeituiue ceoiicmea NpAMBIX. Ymemsb caMOCTOATEIBHO
Ilapannenvnocmo npamolx é MIPUMEHSTh U3Yy4EHHBIN
npocmpancmee TEOPETUYECKUIN MaTepuall
11 [Ipu3Hak napajienbHOCTH Jloka3arenbCcTBO MPU3HAKA NHM | 3namo BO3MOXKHBIE CITydyau B3aUMHOIO
IIPSIMOM U TUIOCKOCTH. MapaJUIEIbHOCTH IPSIMOU U PacIoIOKEHUs NPSMOH U INIOCKOCTHU B
IIJIOCKOCTHU B IPOCTPAHCTBE IIPOCTPAHCTBE; TOHATHE
12 [Tpu3Hak napamieabHOCTH Jloka3arenbCcTBO NpU3HAKA 3H3 MApaIJIENBbHOCTH MPSIMOMN U
MPSIMON U TJIIOCKOCTH. [apaJuIeIbHOCTH MPSIMON U IJI0CKOCTH; IPU3HAK MapajieIbHOCTH
IIJIOCKOCTHU B IPOCTPAHCTBE MPSIMON U TJIOCKOCTH.
13 | Ilpu3Hak napamiensHocTH | B3auMHOeE pacnosiosxeHue IByx NHM | Ymems npuMEHATH IPU3HAK

IJIOCKOCTEN.

IJTIOCKOCTEMN B MMPOCTPAHCTBE.
Jloka3aresnbCcTBO MPU3HAKA

MapaJUIEIbHOCTH MPSIMBIX IIPH
pEIIEeHNN 3aay.




I1apaJUIETIbHOCTH TUIOCKOCTEN.

14 | Ilpu3Hak nmapamnenbHOCTH | B3auMmHOe pacnosiokeHue 1ByX 3H3 3namb BO3MOKHBIE CITydal B3aHMHOTO 7
IJIOCKOCTEH. IJIOCKOCTEHN B MPOCTPAHCTBE. PacroJIOKeHUs ABYX IJIOCKOCTEN B
CymiecTBOBaHuE Jloka3aTesnbCTBO TEOPEMBI O IIPOCTPAHCTBE; TOHATHE
IJIOCKOCTH, MAPAJIJIENIBHOM | CYIIIECTBOBaHHM IIJIOCKOCTH, NapajuIeIbHOCTHU IIJIOCKOCTEH; MPU3HAK
JAHHOM TUIOCKOCTH. NapajuIeIbHON JAHHOMU IIJIOCKOCTH. MapaJUIEIbHOCTH TUIOCKOCTEN

Ymemo IpUMEHATH U3y4YEHHBIN
TEOPETUYECKUI MaTepHrall K peIIEHUIO
3a/1a4

15 [Tpu3Hak napamiesbHOCTH B3anmHoe pacnosnoxeHue JByx NUHM | 3namw cBoiicTBa mapaJlieIbHBIX 8
mockocTeit. CBolicTBa IJTIOCKOCTEMN B MMPOCTPAHCTBE. TJTOCKOCTEM.

MapaJuIeIbHBIX MIJIOCKOCTER. | JloKa3aTenbCTBO CBOMCTB Ymemo npuMeHATh 3HaHUE CBOMCTB
NapajuIeIbHbIX TUIOCKOCTEM. IIpU pElIeHNH 3aj1au.
(TeopeMa o mepeceyeHun IBYX
HapajuIeIbHBIX TUIOCKOCTEN
TpeThel, TeopeMa 00 OTpe3Kax
MapajvieIbHbIX MPSMBIX,
3aKJIFOUEHHBIX MEXY
MapajuieIbHBIMU TUIOCKOCTSIMM. )

16 | U3obpaxenue Beenenue merona NUHM | 3namb KOHCTPYKIIMIO MapauIeIbHOTO 8
MPOCTPAHCTBEHHBIX (PUTYp | MapaJuICIbHOTO MPOSKTUPOBAHHUS MIPOCKTHPOBAHUS TOUYKHU U (PUTYPHI HA
Ha IJIOCKOCTH. U1 N300paXKeHus IJIOCKOCTH; CBOMCTBA NapauIeIbHON

17 N3obpaxenue MIPOCTPAHCTBEHHBIX QUTYp Ha VKII3 | npoekunu 9
MPOCTPAHCTBEHHBIX (PUTYp | MJIOCKOCTH, U3yYEHUE CBONCTB Ymemsb npuMeHATh 3HAHUE CBOWCTB
Ha TJIOCKOCTH. [apajuIeIbHOrO MPOEKTUPOBAHUS. IIpU pelIeHNH 3aj1au.

18 Pemrenue 3agau o reme 3ajaun Ha JOKa3aTelIbCTBO VKII3 | Ilpumenamsb nosy4yeHHbIE 9
«[lapanienbHOCTh NPAMBIX | HApaUIEIbHOCTH IPSIMBIX U 3HAHMUS [P PELICHUH 3a]1a4.

U TJIOCKOCTEN» IJIOCKOCTEN C IPUMEHEHHEM

19 Pemrenue 3amay o teme MpU3HAKa U CBOWCTB VKII3 10
«[TapaymnenbHOCTh MPSMBIX | IApaJLIEIbHOCTH
U TUIOCKOCTEN

20 | Konmponsnas paooma Nel | Ilapannenvnocms npamuix u K3 3Hamwb TEMy 0 MapauIeIbHOCTH 10

njaockocmeil.

MPSIMBIX U IIIOCKOCTEN. Ymemo
CaMOCTOSITEJIbHO TPUMEHSATH
V3YYEHHBIN TEOPETUYECKUNA MaTepral




IlepneHAUKYJISAPHOCTH NPAMBIX H II0cKOCTel (15 yacoB)

21 [TeprieHAMKYISIPHOCTH BBenenne nonsatus NHM
IPSIMBIX B IPOCTPAHCTBE. MEPIEeHIUKYIIPHOCTH JBYX
IIpu3nax MPSAMBIX, NPSIMOY U TUIOCKOCTHU B
NEPIEHIUKYIIPHOCTH MPSAMON | MpoCTpaHCcTBeE. JlokazaTrenbcTBO
Y IIJIOCKOCTH. MIPU3HAKOB

22 [TeprieHAMKYISAPHOCTH MEPIEHANKYISIPHOCTH NpAMbIX 1 | YKII3
IPSIMBIX B IPOCTPAHCTBE. NEPIEeHIUKYIIPHOCTH MIPSIMON U
IIpu3nax IJIOCKOCTH.

NEPIEHIUKYISIPHOCTU MPSAMON
U IIJIOCKOCTH.

23 | Iloctpoenue 3aza4uu 0 MOCTPOECHUNU NHM
NEPIEHAUKYJIIPHON IPSMON U | NIEPIIEHIUKYIIPHBIX MPAMOU U
mockocTu. CBoMcTBa IJIOCKOCTH. J[0Ka3aTenbCTBO
MEPIEHIUKYJIAPHBIX NPSIMON U | CBOMCTB MEPIEHIUKYISIPHBIX
IIJIOCKOCTH. MPSIMON U TUIOCKOCTH: O

24 [Toctpoenne IJIOCKOCTH, EPIEHUKYISIPHON 3H3
MEPIICHIUKYIISIPHOU MPSAMOM M | OJJHOM UX JBYX IapauIeIbHBIX
miockoctu. CBoiicTBa IPSIMBIX U O ABYX
MEPICHIUKYISIPHBIX MPSIMON U | IEPIEHAUKYIAPAX K IUIOCKOCTH.
IIJIOCKOCTH.

25 [Tepienaukynsp U HaKIOHHAsA | BBeneHNE OCHOBHBIX MTOHATHIA, NHM

CBSI3aHHBIX C MIEPIEHIUKYIIPOM
26 | llepnenauKkymsip ¥ HAKJIOHHAST | U HAKJIOHHOMW: NIEPICHANKYIIAPA, 3H3
27 [TepienaAuKYNSp U HAKJIOHHAsE | OCHOBaHUSA NEPICHAMKYIIIPA, VKII3

pPaccTOSIHUS OT TOUKH JI0

IUIOCKOCTH, HAKJIOHHOM,

OCHOBAHMUS HAKJIOHHOM,

MPOEKIMU HAKIOHHOM,

paccTosIHUA OT MPSAMOU 110

MapaJyIeIbHON €1 INIOCKOCTH

28 Teopema o Tpex JlokazaTenbCTBO TEOPEMBI O NHM
NEpIEeHIUKYIIsIpax. TpeX NepreHAUKYIspax.

29 | Teopema o Tpex [Tpumenenne TTII npu 3H3

MIEPIECHANKYIISIPaX.

PCIICHNHU 3a1a4.

Buame:

ONpEAEIICHUE MEPIICHANKYIISIPHBIX
MPSAMBIX B IPOCTPAHCTBE;

MPU3HAK NEPIEHIUKYISIPHOCTH
MIPSIMOM M IJIIOCKOCTH;

CBOWCTBA MEPIECHANKYIISIPHBIX MTPSAMBIX
U IJIOCKOCTH,

ONIPEAEIICHUH TIEPIICHINKYIISIpA U
HAKJIOHHOI;

TEOpEMY O TpPEX MEPHEHAUKYISPAX;
MPU3HAK NEPIEHIUKYISIPHOCTH
MIOCKOCTEI;

MOHATUE PACCTOSHUS MEXKTY
CKPEIIMBAIOIIMMHUCS PSIMBIMH;
Ymems:

CTPOUTH MEPIECHANKYIISIPHBIE TTPSIMYIO
U IJIOCKOCTD;

MPUMEHSATH MPABUIIA OPTOrOHAIBHOTO
MPOEKTUPOBAHUS B TEXHUYECKOM
YEpPUCHUU;

pelarh 3a/1a4yv Ha IPUMEHEHNE
W3yYECHHOTO MaTepHaa.

11

11

12

12

13

13

14

14

15




30 Teopema o Tpex VYKII3 15
NEpIEeHIUKYIIsIpax.
31 [Tpusnak BBenenne nonstus NHM 16
MEPIEeHIUKYISIPHOCTH NePIIEeHANKYIISPHBIX
MIOCKOCTEH. IIOCKOCTEH, TOKa3aTeIILCTBO
32 [Tpusnak MpU3HAKa NEePIECHINKYIIPHOCTH 3H3 16
MEPIECHAUKYIISIPHOCTU IIJIOCKOCTEM.
IIJIOCKOCTEM.
33 Paccrosnue mexy Brenenue nonsitust oouiero NHM 17
CKPEIIMBAIOIIUMHUCS MPSIMBIMH | TIEPIICHIUKYJIISIPa IBYX
34 Paccrosnue mexy CKPEIIUBAIOIINXCS MPSMBIX U 3H3 17
CKPEIIHUBAOIIUMHUCS MIPSIMBIMU | PACCTOSHUS MEXKIY
CKPEIIMBAOIIUMUCS MTPSIMBIMH,
JI0Ka3aTeJIbCTBO TEOPEMBI 00
o011eM neprneHIuKyssipe AByX
CKPEIIMBAIOIINXCSI IPSMBIX.
35 | Koumponvuas paboma Ne2 Ilepnenouxkynapnocms npamvix K3 3Hamb TEMyY 0 MEPIEHIUKYISIPHOCTH 18
u naockocmei MPSAMBIX U INIOCKOCTER. Ymemo
CaMOCTOSITENIBHO MPUMEHSATh
M3YYEHHBIN TEOPETUUECKUN MaTepUall
JlekapTOBbI KOOPAUHATHI U BEKTOPHI B IpocTpancTie (15 yacos)
36 | [dexapToBBI KOOPAMHATHI B BBenenue nekapToBbIxX WUHM | 3namo noHsiTHe 1€KapTOBBIX 18
npocrpaHcTse. PaccTosiHue KOOpJUHAT B POCTPAHCTBE, KOOpJMHAT B IPOCTPAHCTBE;
Mexay ToukaMu. KoopinHaThl | HAX0KJI€HUE PACCTOSIHUS MEXIY (bopMyITy pacCTOSTHUS MEXITY
CepeMHbI OTPE3KA. TOYKaMH, KOOPJIUHAT CEPEANHbI TOYKAMU;
37 | JdexapToBbI KOOPAUHATHI B OTpe3Ka 3H3 (bopMyITy KOOPAMHATHI CEPETHHBI 19
npocrpaHcTse. PaccTosiHue OTpe3Ka;
Mexay Toukamu. KoopanHatsel MOHATHE CUMMETPHH B IIPOCTPAHCTBE;
CepeMHbI OTPE3KA. MOHSATHS: IBUKEHUS, TapaJlJIeIbHOTO
38 [TpeoOpazoBanne cummerpur | BBeneHue moHsATHS MHM | nepenoca, nonoous 19

B npocTpancTBe. CUMMETpHS
B IIPUPOJIEC U HA MPAKTHUKE.
JIBr>KeHrE B MPOCTPAHCTBE.
[TapamtensHbIi IEPEHOC B
npocrpancTse. [lonobue

npeoOpa3oBaHusi CHMMETPHUU B
IIPOCTPAHCTBE: OTHOCUTEIBHO
TOYKH, IIPSAAMOM U TNIOCKOCTH.
Paccmotpenne cummerpun B
IIPUPOJIE U HA NMPAKTHUKE.

IIPOCTPaHCTBEHHBIX (DUTYD; yria
MEXKIY CKPEIIUBAIOIIUMHUCH IIPSIMBIMU;
yIila MKy NPSIMOU U IJIOCKOCTBIO,
yria MEXIy II0CKOCTSMM,
OPTOTOHAJILHOM IPOEKIINU




IIPOCTPAHCTBEHHBIX (PUTYD.

BBeneHne noHATHS ABUKEHUS B
MPOCTPAHCTBE, Er0 CBOWCTB;
MapaJuIeIbHOTO IIEPEHOCca B
MPOCTPAHCTBE, Er0 CBOWCTB;
110100MsI MPOCTPAHCTBEHHBIX

buryp.

39 | Yron mexny Omnpenenenne NOHITHS yria NHM
CKPELMBAIOIIUMHUCS MEXAY CKPELMBAIOIIUMUCS
MPSIMBIMU. YTOJI MEXIY MPSIMBIMH, YTJIa MEXY NPAMOK
IPSIMON U TJIOCKOCTBIO. U TUIOCKOCTBIO, YIJIa MEXIY

40 VYron mexay TJIOCKOCTAMH,. Jloka3aTenbCcTBO 3H3
CKPELMBAIOIIUMHUCS TEOPEMBI O TUIOIIAIU
MPSAMBIMHU. YTOJ MEXIY OPTOTOHAJILHOM IIPOEKIINU
IIPSIMOM M IJIOCKOCTBIO. MHOI'OYTOJIbHHKA. Pernenue

41 Yron Mexay 3a[a4 10 TEME YKII3
CKPELMBAIOIIUMHUCS
MPSAMBIMU. YTOJI MEXY
IIPSIMOM ¥ IJIOCKOCTBIO.

42 | YroJ MexIy MI0CKOCTSIMHU. NHM

43 | Ilnomaas OPTOroHaIBHOU Jloka3aTesnbCTBO TEOPEMBI O NHM
MIPOEKIIMY MHOTOYTI'OJIbHUKA IJIOLIAIM OPTOTOHAJIBHOMN

IIPOEKIIMA MHOTOYT'OJIbHUKA

44 Bekrtops! B mpocTpaHCTBE. BBenieHre OCHOBHBIX OHATUI NHM
AOcCoIOTHAs BETMYMHA U JUI BEKTOPOB B IIPOCTPAHCTBE:
HaIpaBJIEHHUE BEKTOPA. a0COJTIOTHON BEJMYHUHBI
PaBeHCTBO BEKTOPOB. BEKTOpa, HaIpaBJIEHUS BEKTOPA,
Koopaunats! BekTopa. paBEHCTBA BEKTOPOB, KOOPANHAT

BEKTOpa.

45 JleicTBUs HAaJl BEKTOPAaMU B CrnosxeHue BEKTOPOB U €r0 NHM
MPOCTPAHCTBE CBOMCTBA. YMHOKEHHUE BEKTOPA

46 | JlelicTBus HajJ BEKTOpaMH B Ha yncio. CkanspHoe 3H3
IIPOCTPAHCTBE IIPOU3BEIECHNE BEKTOPOB.

47 | Pa3znoxeHnue BekTopa o TpeM | BBenenue nonsrus NHM

HCKOMILIAaHAPHBIM BCKTOPAaM.

KOMILIAaHAPHOCTU BEKTOPOB,
A0Ka3aTCJIbLCTBO IMTPU3HAKA

MHOT'OYTOJIbHHKA, BEKTOPA;
NEUCTBUS HAJl BEKTOPAMHU;

CBOMCTBA I1apaJLICIIBHOTO IIEPEHOCA;
YpaBHEHUE IIJIOCKOCTH

Ymemu:

HAaxOJIUTh KOOPAUHATBI: BEKTOPA,
CEPEIMHBI OTPE3KA;

HAaxOJIUTh PACCTOSTHUE MEXKIY
TOYKaMH, YTrOJI MEXKIY
CKPELIUBAIOIIUMHUCS IPSIMBIMU, YTOJI
MEXKy NPSMOU U IIJIOCKOCTBIO, YroJl
MEKy IIIOCKOCTSIMH; IIOIIA/Ib
OPTOTOHAJILHOM IPOEKIINU
MHOT'OYTOJIbHHKA;

peuiaTh 3aJ1a4u Ha IPUMEHEHHE
MIOJIY4YECHHBIX 3HAHMM.
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KOMILTAHAPHOCTHU

48 | YpaBHEHUE IIOCKOCTH. BBenenue noHATHs ypaBHEHUS NHM 24
IJI0CKOCTH
49 | YpaBHEHHUE ILUIOCKOCTH. 3H3 25
50 | Koumponvuas paboma Ne3 Jlekapmoewvt Koopounamel u K3 3Hamb TEMy « IeKapTOBBI KOOPIMHATHI 25
6eKmopuvl 6 npoCmMpancmeae. U BEKTOPHI B IIPOCTPAHCTBE.
Ymemsb caMOCTOSATENBHO IPUMEHSATH
V3YYEHHBIN TEOPETUYECKUI MaTepral
Muororpansiuku (15 yacoB)

51 JIByrpaHHBIN U TPEXTPAaHHBIA | BBeneHue MoHATHSA 1BYTPaHHOIO 3namb: UMETH MPENICTABICHHE O 26
yriibl. JINHEWHBIN yrou yria (rpanu, peOpa IByrpaHHOIO NHM | nByrpaHHOM M TpEXTpaHHOM yIJjiax
JBYTPAHHOTIO yIJIa. yria), TMHEHHOTo yria onpe/eNIeHus TUHEHHOTro yria

JBYTPAHHOTIO YIJIa, TPEXTPAHHOTO JBYTPAHHOIO U TPEXTPAHHOTO YIJIOB
Y MHOTOTPaHHOTIO yriia Ymemu: IpuMeHSTh NIPU pelIeHnn
3a1a4
52 | MHOrOrpaHHuK. BBenenue onpeneneHus WHM | 3uamuw: onpeneneHus: 26
MHOTOTPaHHUKA €r0 OCHOBHBIX IIPU3MBbI; OCHOBaHMM, OOKOBBIX pedep U
AJIEMEHTOB: TpaHb, pedpa, IpaHel, TMaroHaJIed U JUaroHaJbHbIX
BEPIIVHBIL. CeUeHHH, BEICOTEI, OOKOBOM U MOJIHOM

53 [Tpuzma. N300paxkeHue BBenenue noHATHS IPU3MBI, €€ MHM | noBEpXHOCTEN IPU3MBI; IPSIMOU 27
IIPU3MBI U IOCTPOEHHUE €€ OCHOBHBIX DJIEMEHTOB: OCHOBaHU, IIPU3MBI, IPABHIIBHOM MPU3MBI;

CEUeHUM OOKOBBIX pedep, BBICOTHI, napajuiesenunesia, IpsMoro

54 [Tpu3ma. M3o0pakenue JIMaroHajv, TOBEPXHOCTH, 3H3 | mapamienenunena, npsMoyroJibHOro 27
IIPU3MBI U IOCTPOEHHUE €€ OOKOBOI TOBEPXHOCTH. napajuleJienune1a u €ro U3MepeHun,

CeueHU N [TocTpoenwme MpU3MBbI B KyOa

55 [Tpusma. M3o6paxenue COOTBETCTBUU C MPABUIIAMU 3H3 28
IIPU3MBI U IOCTPOEHUE €€ MapajuIeIbHOTO MPOEKTUPOBAHUS. Ymemo:
ceuenii BBe/ieHue MOHATHA TPAMOit 1 CTPOHTb MPOEKLHOHHbIE I/I30§pa)KCHI/I$II

NPABHITHHOM MIPH3MBL. MIPU3M, IPOCTEUIINX CEUEHUN MTPU3M
JI0Ka3aTeNbCTBO TEOPEMBI O ZI0Ka3bIBATE TEOPEMBI; PELIIATh 3aa1H
GOKOBOI TOBEPXHOCTH TPSIMO C IPUMEHEHUEM U3Yy4EHHOU TEOPHUH.
IIPU3MBI.

56 [Ipsamas npusma. Brenenne onpeaenenus NHM 28




[Tapannenenumnen.

napajjeicnmicaa,
A0Ka3aTCJIbCTBO TCOPEMBI O
IMPOTUBOJICKAIIUX T'PAHAX
IIPU3MBEI. BBCIICHI/IG IOHATHUA

MPSIMOYTOJIbHOTO
57 [Tapannenenunesn. napajuienenunesaa, 3H3 29
JI0Ka3aTeJIbCTBO TEOPEMBI O
JUAroHaJIAX B MPSIMOYTOJbHOM
napajuienenunene. CuMMerpus
MPSIMOYTOJIbHOTO
napajuleJienunesa.
58 | Konmponvuas paboma Ned Ilpuzma K3 3namo Temy «llpuzmany. Yuemso 29
CaMOCTOSITEJIBHO MIPUMEHSTh
M3YYEHHBIN TEOPETUUECKUN MAaTEPU
59 | llupamupa. [locrpoenue Benenue nonarusa nupamunel, ee | UHM | 3uames: onpenenenus: 30
MMpPaMUJIbI U €€ TUIOCKUX OCHOBHBIX 3JIEMEHTOB: OCHOBaHUH, MMpPaMU/Ibl; BEPLUINHBI, OCHOBaHMS,
CeueHUuM OOKOBBIX pedep, BBICOTHI, O0KOBBIX pedep U rpaHei,
JaroHaJu, IOBEPXHOCTH, JMaroHaJIbHbIX CEYEHNUM, BBICOTHI,
OOKOBOI TOBEPXHOCTH. OOKOBOM U TOJIHOM TOBEPXHOCTEH
60 | [lupamupa. I[loctpoenue [TocTpoenue nupamMuibl B 3H3 | nupamMuael, NPpaBUIBHON IUPaMUIBL, 30
MUPAMUIBI U €€ TII0CKUX COOTBETCTBUU C NPAaBUIAMHU oCH U ano(em NpaBUIbHON MUPaMUIbL;
CeueHUM MapajuIeIbHOTO MPOEKTUPOBAHUS. TeTpa3/pa, IPaBUJIBHOTO TETPAdIPa;
61 [Tupamupa. [locTpoenue 3H3 | yCe4eHHOW MUPaMHU/JIbl; OCHOBAHH, 31
MUpaMUJIbl U €€ TUIOCKUX OOKOBBIX pedep U rpaHei, BBICOTHI,
CEYCHUN OOKOBOM U TOJIHOM IOBEPXHOCTEH
62 | YceuyenHas nupamua. BBeieHue MOHATHS YCEUEHHOM NHM | yC€YEHHOM NMUPaMHU/bI; IPABUIILHOM 31
MM paMHM/Ibl, TPaBHUIIbLHOMN YCEUEHHOH MUpaMHIbI U €€ anoemMbl;
MPaMUIBL CBOMCTBA: OCHOBaHUI, OOKOBBIX pedep
U TpaHel, TMaroHalbHbIX CEYEHUM
MpU3MbI; OOKOBBIX TpaHel U
JMArOHAJIBHBIX CEYEHUN MPSAMOM
IIpU3MBbI; OOKOBBIX pedep U rpaHeit
63 [IpaBunbHas nupamuia UHM | OpaBUIBHOM MUPaMUJIbI ¥ PABUIILHON 32

YCEUEHHOW MUpPaMU/Ibl.

Ymems:




CTPOUTDH MPOEKIIUOHHBIE N300PAKEHUS:
MUPAMU]], YCEUYEHHBIX TUPAMUI,
MPOCTEUIINX CEYEHU TUPaMHUI;
JIOKA3bIBATh TEOPEMBI; PELIATH 33/1a41
C IPUMEHEHUEM U3YYCHHOU TEOPUHU.

64 IIpaBuIbHBIE MHOTOTPAaHHUKHU. | BBeneHUE OHATHUS IPAaBUIIBHOTO NHM | 3nams: UMeTh NpeicTaBICHHUE O 32
MHoOrorpaHsuka. Paccmorpenue IIPaBUJIBHBIX MHOTOTPaHHUKAX
IITU TUIIOB MTPaBUJIbHBIX (Terpasap, KyO, OKTa’1p, NOAEKAdIp U
MHOT'OTPaHHUKOB: IPABUJIBHOTO UKOCAdP).
TeTpadapa, Kyba, OKTalpa,
J0JIeKadipa, MKOCadapa. Ymems: npUMEHATh 3HAHUS IIPU

pelieHuu 3a1a4y

65 | Konmponwvnas paboma Ne5 «Munozozpannuxu K3 3name TeMy « MHOTOIpaHHUKW. 33
Ymemsb caMOCTOSATENBHO IPUMEHSATH
M3YYEHHBIN TEOPETUYECKUNA MaTepra

Iloemopenue
66 | [loBTOpeHne. AKCHOMBI IToBTopenue kypca reomerpuu 10 | IIIIM | Vmemsv npumensms n3ydeHHbIN 33,
CTEPEOMETPHUN. knacca. Pemenue 3anau. TEOPETUYECKUI MaTepuall Mpu
[TapamieapHOCTB IIOCKOCTEM. BBITIOJTHEHUH PA3JIMYHBIX YIIPAKHEHUU
[lepneHUKYIApPHOCTD
IIJIOCKOCTEMN.
67 | lloBropenue. BekTopsl. YKII3 34
68 | [loBTOpeHue. VYKII3 34
MHOrOrpaHHHUKH.

YcaoBublie o0o3Hauenusi: MTHM — nsydenue HoBoro marepuaina; 3H3 — 3akpennienue HoBbIX 3HaHul; YKII3 — ypok KOMIJIEKCHOTO IPUMEHEHUS
3Hanuit; K3 — kontposs 3nanuit; [1I1IM — noBTOpEHUE MPOIICHHOTO MaTepuaia.



JINCT KOPPEKTUPOBKH PABOYEN TPOTPAMMBbI

Knacc

HaszBanue paszena, Tembl

JlaTta npoBeneHus 1o
IUIAHY

[IpnunHa KOPPEKTUPOBKHU

Koppekrupyromue nercrBus

ara
MMPOBCACHUA 110

daxty
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