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PaGouast mporpamMma 1o reoMmeTpuu pazpadborana B coorBeTcTBUHU ¢ yueOHbIM Tu1aHoM MBOY COII mkonst Nel um. Co3onosa O,I". Ha ocHOBE denepanbHOTo
KOMITOHEHTa TOCY/IapCTBEHHOT0 00pa30BaTEeIbHOTO CTaHIapTa CPEAHEro 00IIero oopa3oBaHms 10 MaTeMaTHKE, U IPUMEPHOM MPOrpaMMbl CPETHETO O0ILEro
oOpa3oBanus o Mmatemaruke (pazzaen «['eomerpusi») A Ki1accoB ¢ NpodUIbHBIM U3yueHHEM MaTeMaTHKU. Paboyvast mporpamMMa 1o reoMeTpuu npeaHasHaueHa asis
yuanuxcs, ooydatomuxcst B 10-11 kimaccax 00pa3oBaTeIbHOTO yUpekACHHS PU3UKO-MATEMAaTUIECKOTO MPOQIIIS, U COCTABICHA HA OCHOBE:

- MpOTpaMMBI JIJIs 00111e00pa3oBaTeNbHBIX yupexkaeHuil «I eomerpus» (mpodunbhbiii ypoBenb) 10-11 knaccsl, aBrop E.B. [ToTockyeB, cooTBeTCTBYOIICH
TpeOoBaHUSAM (eepaTbHOI0 KOMIIOHEHTA TOCYIaPCTBEHHOTO 00pa30BaTeIbHOTO CTaHapTa CpeHero odmero oobpaszoBanus, «Jpoday, 2010. I'eomeTpus kak
yueOHBIN PeIMET UTPAeT OTPOMHYIO POJIb B PA3BUTHH [TO3HABATEIBHON aKTUBHOCTH U JTF0O03HATEIBHOCTH, IOTHYECKOTO MBIIIJICHUS ¥ TPOCTPAHCTBEHHOTO
BOOOpakeHus yvamierocs. M3yuenue reomeTpun GopMUpyeT HE TOJIBKO CIIEHUAIbHBIE TEOMETPUUECKUE 3HAHUS YUYaIllerocs, HO U UTPAaeT OTPOMHYIO POJIb B 00ILEM
Pa3BUTUU JIMYHOCTH, & TAK)KE YMEHHUS JIOTUYECKH MBICIUTD U J0Ka3aTeIbHO 00OCHOBBIBATH HCTUHHOCTh YTBEPKJIEHUH B JII000H cdepe AesITeNbHOCTH.
ConpHKOCHOBEHHUE C FTEOMETPUEN, €€ U3yUEeHUE HOCUT M03HABATEIbHBIN, BOCIIUTATEIbHBIN, PA3BUBAIOLIUI U BJIOXHOBJISIOIIMN xapakTep. OO0CHOBaHUS
FeOMETPUUECKUX KOMOUHAIIMHN, KOTOPHIMU YUAIIUNCS OTIEPUPYET MPH JOKA3aTEIBCTBE TEOPEM U PEIICHUU 3a/a4, €CTECTBEHHBIM 00pa30M CIIOCOOCTBYIOT Pa3BUTHUIO U
TIOBBIIIICHHUIO KYJIBTYPhI €T0 PEYH B CHITy TAKOTO 0OBEKTUBHOTO (hakTopa, Kak TpeOOBaHNE KOPPEKTHO 0OOCHOBBIBATH JIF000E T€OMETPHUECKOE yTBEpKAeHHE. [loaToMy
oOyudeHue S3bIKY T€OMETPUU SABJISETCS OAHON U3 BAKHEHUIINX 11Tl MaTeMaTH4eCKoro 00pa3oBaHusl, HHTEIUIEKTYaIbHOTO Pa3BUTHS TBOpUYECKOM muaHOCTH. [Ipu aTOM
CJIEIyeT 3aMETUTh, YTO XOPOIlIee T€OMETPUUYECKOE 00pa3oBaHue, IPOCTPAHCTBEHHOE BOOOPAKEHUE U JIOTUYECKOE MBIIIJIEHHUE - 3TO HEOOXOJUMbIE aTPUOYTHI
npoecCuoHaNbHOM KOMIIETEHTHOCTH HE TOJIbKO MaTeMaTHKa, HO M MH)KEHEpa, JKOHOMUCTA, Tu3aiiHepa, OpUCTa, IPOrPaMMHUCTA, a TAK)KE CIEIIMATUCTOB MHOTUX
npyrux obnacreii. [Ipu n3yueHn# reoMETpun MPOUCXOAUT KYJIbTYPHOE Pa3BUTHE JIMYHOCTH, TaK KaK TE€OMETPHUs, OYAy4H 4acThIO MAaTEMaTHKH, SABISETCS (PEHOMEHOM
MUPOBOH, 0011Ie4YennoBedYecKol KynbTypbl. C JaBHUX BPEMEH MPUHSATO, YTO YEIOBEK, HE MOTYYUBIIHI TOCTATOYHOTO MATEMAaTUYECKOTO U, B YACTHOCTH,
TeOMETPHUYECKOro 00pa30BaHusl, HE MOXKET CUATATHCS KyJIbTYpHBIM. | eoMeTprudeckoe oOpazoBaHue 06JaroTBOPHO BIUSET HA HHTEIICKTYAIbHOE PA3BUTHE JTMYHOCTH.
[Tpu 5TOM yCHeIHO PEMIaoTCsl TaKKe MPOOIEMbI COBEPIIICHCTBOBAHUS MBICIUTENLHON I€ATEIHHOCTH yJallerocs, kak popMupoBaHue U pa3BUTHE:

a) ee MEeTPUUYECKOTO KOMITOHEHTA (YMEHHSI OIIPEIIEISITh, U3MEPSATh U BBIYUCIIATH JUIUHBI, TIOMAJA U 00bEMbI TEOMETPHUSCKHUX QUTYD);

0) CHUMBOJIMYECKOTO KOMIIOHEHTA (MMIOHMMAaHHs T€OMETPHYECKUX CUMBOJIOB 1 YMEHHSI ONIEPUPOBATH UMH);

B) HHTYUTHBHOTO KOMITOHEHTA (BOOOPAKEHUS - KOHCTPYHUPOBAHUS, MOJICTTHPOBAHUS, HHIYKTHBHOTO U JISTYKTHUBHOTO MBIITUICHHUS );

T') JOTHUYECKOT0 KOMITOHEHTA (3HAKOMCTBO C TEOMETPUUECKUMU MOHSITHIIMHU - ONIPEACTICHUSIMH, aKCHOMaMHU, MPaBUIaMH JIOTUYECKOTO BBIBO/IA, TEOPEMAMH U UX
JI0Ka3aTeNbCTBAMH);

1) KOHCTPYKTUBHOT'O KOMIIOHEHTA (YMEHUS OCYIIECTBIATH MOCTPOSHUS M300paKeHU TUIOCKUX M TPOCTPAHCTBEHHBIX T€OMETPUIECKHX (UTYD).

Peanu3zanus ganHO#M nporpamMMbl IO3BOJIIET pelIaTh OCHOBHBIE 33Jjaul 00y4YeHUsl MaTeMaTHKe:

BO-TIEPBBIX, 00ECTICUNTh TPOYHOE U CO3HATEIHHOE OBIIAJICHHUE YUALTUMUICS CHCTEMON MaTeMaTHYeCKUX 3HAHUN U YMEHH, HEOOXOJUMBIX KaK B MOBCETHEBHOM KU3HH,
TaK U B JajibHeN e npodeccnoHanbHOM 1eATeNbHOCTH, TOCTATOUHBIX ISl U3YYEHHSI CMEXKHBIX TUCHUIUIMH U MPOJOHKEHUSI CIIEUANIbHOTO (He 00s13aTeNIbHO
MaTeMaTHYECKOT0) 00pa30BaHus;

BO-BTOPBIX, Pa3BUBATh y YUAIUXCsl IO3HABATEIbHYIO aKTUBHOCTH M JIFO0O03HATENbHOCTb, JIOTHYECKOE MBIIUIEHHUE U TPOCTPAHCTBEHHOE BOOOpakeHHUE.

CMBIcI0Bast ¥ IOTHYECKas TIOCIIEJ0BATEIbHOCTh IPOTrPaMMBbl 00ECIIEUUBAET LIEIOCTHOCTh YU€OHOTO MPOoLiecca U MPEeMCTBEHHOCTh 3TAllOB 00yUESHHMS.

ConeprkaHre MaTepraia CorjacoBaHO ¢ MaTEPUAIOM CYIIECTBYIONTUX YICOHMKOB TeOMETpUHU st 7-9 KiaccoB. YueOHbI npeaMeT «['eoMeTpus» SBiIsieTCs
00s13aTeNBbHBIM TSl U3YYEHHS Ha YPOBHE CpeHero od1iero oopazoBanus. Ha n3ydyeHne qaHHOTO MpeMeTa B KaxJI0M Kacce OTBOJIUTCS 3 4aca B HEJEIIO.
[Tporpamma paccuntana Ha 210 gacos:

- 10 kmacc - 105 gaca (35 yueOHbIe HEAenn);

- 11 xkmacc — 105 gaca (35 yueOHbBIC HEIENH).

PaGouas mporpamma coxpaHseT aBTOPCKYIO KOHIENINIO. B HeWl MPUCYTCTBYIOT BCE pa3/ieibl M TEMBI, OPSIIOK UX CIEIOBAaHUS HE U3MECHEH.



PaGouyasi nporpaMMa o reoMeTpHuu COCTABJIEHA € YYE€TOM CJEAYIOIIUX Y4eOHbIX MOCOOUIi:

1. ITorockyes E.B., 3BaBuu JL.U. I'eomeTpust. 10 ki1.: yaeOHUK 1 00111€00pa30BaTEIbHBIX

YUpEKIACHUH C yrITyOJIeHHBIM U MPOGUILHBIM H3ydeHHEeM MateMaTuku. - M.: JIpoda, 2014.

2. IMotockyes E.B., 3BaBuy JI.U. I'eomerpust. 10 ki1.: 3aqa9HuK 115 00111€00pa30BaTEIBHBIX

YUpEKIACHUH C YIITyOJIeHHBIM U MPOGUILHBIM H3ydeHHEeM MaTeMaTuku. - M.: JIpoda, 2014.

3. Ilotockyes E.B., 3BaBuu JL.U. I'eometpus. 11 ki.: yueOHuK 11 00111e00pa3zoBaTeIbHBIX

YUpEKIACHUH C YyrITyOJIeHHBIM U MPOGUILHBIM H3ydeHHEeM MaTeMaTuku. - M.: JIpoda, 2014.

4. IMotockyes E.B., 3BaBuu JL.U. 'eomerpus. 11 ki1.: 3aqauHuK 1715 00111e00pa30BaTEIbHBIX

YUpEKIACHUH C yriIyOJIeHHBIM B MPOGUILHBIM H3YYeHHEM MaTeMaTuku. - M.: JIpoda, 2014.

OcHOBHOI (hopMO¥i OpraHu3aIiy yueOHOTO MpoIecca SABISIETCS KIIAaCCHO-YpOUHas cucTeMa. B kauecTBe NOMOIHUTENBHBIX (JOPM OpraHu3aliui 00pa3oBaTEIbHOTO
IIpolLIecca UCTIOIb3YETCSl CUCTEMA KOHCYIbTAIMOHHOM MOJJEPKKHU U IONOJIHUTENIbHBIE MHANBUYaJIbHbIE 3aHATHS. B OCHOBE KOHIIENIIMU Kypca reOMEeTPUHU
(cTepeoMeTpHH) JISKAT HICH JATbHEHIIIETO OPMUPOBAHUS U PA3BUTHS KOHCTPYKTUBHO-TIPOCTPAHCTBEHHOTO BOOOPAKECHHUS, @ TAK)KE TAKUX KAYECTB YJaIIUXCsl, KaK
MHTEJJIEKTyaIbHasi BOCIPUUMYHUBOCTh K HOBOM MH(OpMaLIUK, THOKOCTh U HE3aBUCUMOCTH JIOTHYECKOTO MbIIIeHus. Kypc ocyliecTBIsSeT IOrnyecKoe ynopsaoueHue
CBOMCTB (pUTyp, KOTOPBIC BHICTYIAIOT B ONMPEACICHHON JJOTUIECKON CBS3H, YCTAHABIIUBAEMOW CHUCTEMOM OTPEICIICHU, aKCUOM U TeOopeM. | JTaBHBIM OTINIHEM
U3YYEHHUS T€OMETPHH B KJIaccaxX ¢ yrIyOJICHHBIM U3y4eHHEM MaTeMaTHKHU SBIISETCS HE TOJIBKO YriyOJIeHHe U paclIMpeHrne TEOPETUUECKOTro MaTepuana, Ho U
METOJAMYECKH TpaMOTHAas OA00pKa pellaeMbIX 3a7a4 Kak B KOJIMYECTBEHHOM, TaK U B KAYECTBEHHOM OTHOIICHUH. [Ipu n3ydueHnn 1aHHOTO Kypca Mpek/ie BCEro
HEOOXOUMO PEIIUTh BCE MPOCTEHIINE OMOPHBIE 3a/1a4M, U TOJILKO MOCIIE PEIIeHHs] BCEX OMOPHBIX 3a/1ad CIeAYeT MepeXoquTh K 0oiee CI0KHBIM 3aauaM.
Ob6s3arenbHbIe (POPMBI KOHTPOJIS 3HAHUHA U YMEHHN yJaluXcs: TEKyIIast, IPOMEKyTOuHas aTTecTanus. TeKymas aTrectanus MpoBOIUTCs B (hopMe: YCTHOTO Ompoca,
MaTeMaTUYECKUX AUKTAHTOB, TECTUPOBAHHUS, CAMOCTOSITENILHBIX U MPOBEPOUHBIX paboT. [IpomexyTouHas arTecTaius mpoBOIUTCS B GopMe TpaauIIMOHHBIX
JTUAarHOCTUYECKUX U KOHTPOJIBHBIX padoT, 9k3aMeHa. TeKylui KOHTPOJIb U TPOMEKYTOUHAs aTTeCTAIM 10 YUeOHOMY MPEIMETy MPOBOASTCS B COOTBETCTBUH C
«[TonoxeHnem 06 OCYIIECTBICHUN TEKYILETO KOHTPOJISI YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTAIIMH YUaITIXCS.

TpeGoBaHNsi K YPOBHIO NOATOTOBKH BbINYCKHUKOB:

B pesynbrare n3zyuenus kypea 10-11 xiacca Ha mpodUILHOM ypOBHE yJallnuecs A0KHBI 3HATh:

- OCHOBHBIE TIOHSTHS U ONPEACIICHUS] TEOMETPUUECKUX (PUTYP MO MPOrpamMMme;

- (hopMyTHPOBKU aKCHOM INIAHUMETPUN, OCHOBHBIX TEOPEM U UX CIIEICTBUN;

- BO3MOKHOCTH T€OMETPHUH JIJIsl OTIMCAHMS CBOMCTB PEaTbHBIX MPEIMETOB U UX B3aUMHOTO PACIIOIOKEHNUS,

- pOJIb aKCHOMAaTHKU B T€OMETPUU;

- BO3MOKHOCTH T€OMETPHUH JIJIsl OTIMCAHMS CBOMCTB PEaTbHBIX MPEIMETOB U UX B3aUMHOTO PACIIOIOKEHNUS,

- YHUBEpCAJIbHBINA XapaKkTep 3aKOHOB JIOTUKA MAaTEMAaTHUECKUX PACCYKICHHH, UX MPUMEHUMOCTh B Pa3JIMYHBIX 00JACTSIX YeIOBEUECKON AeITeTbHOCTH.

YMETbh:

- COOTHOCHTb IIJIOCKHE TeOMeTpHUecKre (GUTYPHI U TPEXMEPHbIE 0OBEKTHI C UX OMUCAHUSMH,

yepTexamu, N300paKEHUSIMU; pa3inyaTh U aHAIU3UPOBATh B3aHMHOE PACIOJIOKEHUE PUTYD;

- 1300paXkaTh reoMeTpudeckie GUryphl U Tea, BBITOIHATH YEPTEK MO YCIOBUIO 331a4H;

- pelaTh TeOMETPUYECKUE 3aauu, ONUPAsiCh HA N3YYEHHbIE CBOMCTBA IUIAHUMETPHUUECKUX U

CTepeOMETPUIECKUX (PUTYp M OTHOILICHUH MEKIy HUMU, IPUMEHSS alreOpandeckuii u

TPUTOHOMETPUUYECKHUH aIlapar;

- IPOBOJIMTH JI0KA3aTEJIbHBIE PACCYKCHUS MPU PEIICHUH 3a/1a4, JOKa3bIBaTh OCHOBHBIE TEOPEMBI

Kypca;

- BBIYHCTISIT JIMHEWHBIC SJIEMEHTHI U YTJIbI B TPOCTPAHCTBEHHBIX KOH(MUTYpAIHSIX, 00BEMBI U

TJIOMIAIM TTIOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ M MX MPOCTEHIINX KOMOWHAITU;



- IPUMEHSTH KOOPAUHATHO-BEKTOPHBIN METOJT AJIsl BEIYHUCICHHS OTHOILIEHUH, PACCTOSHUN U YIJIOB;
- CTPOUTH CEUEHUSI MHOTOTPAHHUKOB U MU300pakaTh CEUCHUS TEI BPALCHUS;
- MCIIOJIb30BaTh IPUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTHUECKOH eATEIbHOCTH U MOBCEAHEBHON

KHU3HU JJIA:

v HCCICIOBAHUA (MO,Z[CJ'II/IpOBaHI/Iﬂ) HCCIIOXXHBIX IMPAKTHYCCKUX CI/ITyaI_II/Iﬁ Ha OCHOBC U3YYCHHBIX

dbopMyI U CBOUCTB (uUryp;

v'  BBIYHCIICHUSA JJINH, nﬂomaﬂeﬁ 1 00bEMOB PEaIbHBIX 00BEKTOB IIpU pEIICHUH MMPAKTUYCCKUX 3aaa4,
HCIIOJIB3YS ITPU HCO6XOI[I/IMOCTI/I CIIPAaBOYHHUKU U BBIYUCIIUTCIILHBIC yCTpOfICTBa.

2. TemaTuyeckoe NJIAaHUPOBAHUE

Pasznennl, TeMbl

KoauuecTBO yacoB

B ToM unciae

. IIpakTH4ec

prvephas, PaGouas KHe, JJabopa Konrtpoas
aproperast nporpamMmma TOpPHBbIE Hble padoThI
nporpamMmma

padoThl

10 kJacc 102 102
1. [ToBTOpeHHe - 3 -
2. BBeneHue B crepeoMeTpuio 8 8 1
3. [Ipsimble B mpocTpaHCTBE 8 8 1
4. [Ipsimast ¥ TUTOCKOCTH B IPOCTPAHCTBE 27 27 1
5. I110CcKOCTH B TPOCTPAHCTBE 17 17 2
6. PaccTosHUS B IPOCTpaHCTBE 9 9 1
7. BexTopHBIl METO/T B IPOCTPAHCTBE 10 10 1
8. KoopanHaTHBI METOJT B IPOCTPAHCTBE 10 10 1
9. [loBTOpEeHME - 10 1
10. Pesepr 13 - -
102 102
1. IloBTOpEeHME - 3 -
2. IIpeoOpazoBaHus MpocTpaHCTBA 11 11 1
3. MHOrorpaHHuKH 37 37 3
4. Durypsl BpalieHus 24 24 2
5. [ToBTOpCEHME - 27 2
6. Pe3eps 30 - -

Tema 1. Iloemopenue (3 uaca)

3. Conep:kaHue NporpaMmbl Y4eOHOIr0 npeaMera

10 kimace (105 gaca)




VYTi1B1, CBA3aHHBIE C OKPYXKHOCTBIO. OTpPE3KH, CBA3aHHBIE C OKPYXHOCTBIO. PellieHne TpeyrojJbHUKOB.

Tema 2. Beeoenue ¢ cmepeomempuio (8 uacos)

[Tpenmer crepeomerpui. [IpocTpancTBennbie GUTyphl: Ky0, Napasuienenurne, nupaMuia, npusmMa, cgepa u map. OCHOBHBIE MOHITHS CTEPEOMETPUH. AKCHOMBI
crepeomerpun. [lepeceuenre npsMon 1 MIOCKOCTH, ABYX INTOCKOCTEH. ClaeacTBUS U3 aKCUOM. Teopembl 0 INIOCKOCTH, TPOXOAAILIEH: Yepe3 MPSMYIO U HE JIEXKAILYI0
Ha HEH TOUKY; Yepe3 JABE NEePECEKaOIINECcs MPAMbIE; YEpe3 ABE NapajlieibHble MpsAMbIe. TeXHHKa BBIITIOJHEHHS MPOCTEHIINX CTEPEOMETPUUECKUX YEPTEIKEH.
OcHOBHAa 11e1b:

- I03HAKOMUTB Y4YalLIUXCs C COAEPKAHUEM Kypca CTEPEOMETPHUH, C HEKOTOPBIMH MHOTOTPAaHHUKAMH U

UX U300paKEHUSIMH Ha PUCYHKE (YepPTEeKeE);

- BBECTU OCHOBHBIE MOHATHUS U POPMYIUPOBATH AKCHOMBI JAHHOTO Kypca CTEPEOMETPUU;

- IOKa3aTh NIEPBBIC CIEACTBUS U3 AKCUOM;

- BbIpa0aThIBaTh HABBIK yUAIIMXCS HAUMHAThH PEIIEHUE CTePEeOMETPUUECKOM 3a1auu (JI0Ka3aTeIbCTBO

TEOpeMbI) ¢ n300pakeHus (GUryp, o KOTOPBIX HIIET peyb B 3TOH 3a7aue (TeopemMe), COMPOBOXKIas IpH

9TOM apryMEHTHPOBAHHBIMH OOBSICHCHUSIMA BO3SHUKAIOIINE YTBEPKICHUS.

B pesynbrare u3ydeHus 3Toil TeMbl Ha MPO(UIBHOM YPOBHE YUEHUK JOJDKSH 3HATH/TIOHUMATh:

- COJIep>)KaHNE BBEJICHHBIX aKCHOM CTEPEOMETPUH;

- CYILIHOCTb METO0/1a «OT IPOTUBHOTO» IPHU J0KAa3aTEIbCTBE TEOPEM;

- IUIOCKOCTh B TIPOCTPAHCTBE MOXKHO 33/1aTh: a) TPEMsI TOUKaMH, HE JIKAITUMH Ha OJJHOHM MPsIMOK; 0)

OpsIMOM M HE MpUHAIJIeKAIe el TOUKOM; B) IBYMS IEPECEKAIOIUMUCS IPSIMBIMU; T) ABYMS

napaieIbHBIMU MPSIMBIMU;

YMETh:

- IOKa3bIBaTh U3YYCHHBIC TEOPEMBI;

- Ha MOJIEJISIX U M300pakKeHUSIX MHOTOTPAHHUKOB «BHU/IETH) MapajliebHble IPSIMbIE;

- CTPOUTH U300pakeHUs KyOa, paBUIIBHOTO TETpadipa, napajiesienuneaa, Ipu3Mbl, TUPAMUIbI U

BBITIOJHATH TOTOTHUTENBHBIE MOCTPOCHHSI HAa ATHX U300paKEHUSIX;

- CTPOUTH TOUYKH MEPECEUEHUs MPSMOM U TIIOCKOCTH, «IIPOBOJAUTHY MPSIMbIE IEPECEUCHUS IBYX

IIOCKOCTEH;

- CTPOUTH TUIOCKHE CEUYEHUS] MHOTOTPAHHUKOB HA OCHOBAHUU CUCTEMBI aKCHOM, apTyMEHTHUPOBAHO

OOBSACHSS KXKABIN «II1ar MOCTPOCHUSY;

- KOPPEKTHO OOOCHOBHIBAThH YTBEPKICHUS, BOSHUKAIOIINE MPU PEUICHUH 3a/1a4 U JOKA3aTEIbCTBE

TEOPEM.

Tema 3. IIpamoie 6 npocmpancmee (8 uacos)

[Tepecekaronuecs, napajiienbHbIe U CKPELIMBAIOIINECS MPSIMbIE B MPOCTpAaHCTBE. [IpU3Haku ckpemuBaromuxcs npsmeix. CBoMCTBa NapajiebHBIX TPSIMBIX B
npocTpaHcTBe. TeopeMa o ABYX MapajlieldbHbIX MPSMBIX, OHA U3 KOTOPBIX MepeceKaeT mIocKocThb. [Ipu3Hak napannenbHocTy npsiMbix. Hanpasiienue B
pocTpaHcTBE. TeopeMa 0 paBEHCTBE ABYX YIJIOB C COHAPABICHHBIMUA CTOPOHAMU. OnpeieleHue yriia MeK1y CKPEIMBAIOIIUMHUCS IPSIMBIMH.

OcHoOBHAa 11€b:

- 00BSACHUTD, UTO HAPSAY C MEPECEKAIOUIMMUCS U MapalieIbHbIMU MPSMBIMH, B TPOCTPAHCTBE

CYILIECTBYIOT CKPEIIMBAIOIINECS MIPSIMBIE; BBECTH OINPEIECICHUE CKPEIUBAIOLINXCS IPSIMBIX;



- IOSICHUTD, YTO Y€PE3 JBE NMapalieIbHbIe WK JBE MEPECEKAIOIINECS MPSIMbIE TPOXOAUT €AMHCTBEHHAS IJIOCKOCTh, B TO BPEMsI KaK Yepe3 ABE CKPEIIMBAIOIIUECS
MpsIMbIE TUIOCKOCTh MPOBECTH HEBO3MOXKHO;

- chopMynHMpoOBaTh U JOKA3aTh:

a) MPU3HAK CKPEUINBAIOIINXCS MPSIMbIX;

0) cBOIICTBA MapaJlJIEbHBIX MPSMBIX B IPOCTPAHCTBE;

- BBECTHU MOHATHE yriia MKy ABYMs CKPEUIUBAIOIIUMUCS MPIMbBIMHU;

- 00BACHUTH, KaK N300paxkaeTcs U BBIUMCISIETCS YIoid MEXKIY ABYMsI CKPELIUBAIOIIMMHUCS MPSMBIMH;

- (hopmHpoBaTh YMEHUS yUYaIIUXCS ApTyMEHTUPOBAHHO OOBSICHITH JII000€ YTBEPXkKACHHUE, BO3ZHUKAIOIIIEE 10 X0y PEIlIeHUs 3a/1aui, KaK Ha IOCTPOCHUE, TaK U Ha
JI0Ka3aTeNbCTBO.

B pesynbrare n3ydeHus 3Toi TeMbl Ha MPOQPIIHEHOM YPOBHE YUCHUK JTOJIKCH:

3HATH/TIOHUMATh:

- JUTSL B3AUMHOTO PACIIOJIOKEHUS JIBYX MPSMBIX B IPOCTPAHCTBE BO3MOXKECH OJIMH U TOJIBKO OJMH M3 TPEX CIyYacB: JINOO OHU IEPECEKAIOTCS, JIN0O MapayuiesbHbI, TH00
CKPEILMBAIOTCS,

- €CJIM OJIHA U3 JIBYX MPSIMBIX JICKHUT B TUNIOCKOCTH, a Ipyras MepeceKaeT 3Ty MIOCKOCTh B TOUKE, HE MPUHAJICKAIIEH IEPBOM MPSIMOM, TO 3TU MPSMbIE CKPEIIIUBAIOTCS
(MpU3HAK CKPEIIMBAIOIIUXCS MPSIMBIX);

- I0Ka3aTeJIbCTBO, YTO JJAHHBIE MPSIMbIE CKPEILIMBAOTCS, OCYLIECTBISETCS HA OCHOBAaHUU HE ONPEIEICHUS, a IPU3HAKA CKPEILIMBAIOIINXCS MPSIMBIX,

- yepe3 TOUKY MPOCTPAHCTBA, HE JISXKAIILYIO Ha JAHHON NPSIMOM, MOXKHO IMPOBECTH MPAMYIO, NApaJUIEIbHYIO JAHHOM, U IPUTOM TOJIBKO OJIHY;

- €CJIM OJIHA U3 JIBYX NapaJlyIeNbHBIX IPSIMBIX JIEXKHUT B TaHHOM MJIOCKOCTH, TO JIpyTas, NapajjieibHas ei npsMasi, He MOXKET 3Ty IUIOCKOCTb IePECceKaTh;

- U3 IBYX MEPECEKAIOIINXCS MPSIMBIX TOJIBKO OJIHA MOKET OBbITh MapaisenbHa JaHHOW PSIMOK;

- €CJIM JB€ IPsIMbIE MMapaJuIeNIbHbl TPEThEH NPSIMOW, TO OHU MapalIEIbHBbI;

- U3 IBYX CKPEIIUBAIOIINUXCS MPSIMBIX TOJIBKO OJIHA MOXET OBITh MapalijielibHa JaHHON MPSIMOW;

- €CJIM TIpsiMasi @ B TOUKe M mepeceKaeT MII0CKOCTh @, TO 9Ta MpsMast CKpeIMBaeTcs ¢ JIF000H MpIMOi TUIOCKOCTH a, He MMPOXOIAIIeH uepes3 TOUKy M,

- Ha «IIJIOCKOM» YepTeke JABE CKPEUIUBAIOIINECS MPSMbIE H300paXKat0TCs TUOO0 MePECcCeKaIONIMMUCS, TH00 MapauIeNbHBIMU MPSIMBIMU, JINOO MPSAMOI U TOUYKOH, HE
MIPUHAJIEKALLEH dTOU MIPSAMON;

YMETh:

- Ha MOJIEJISIX, U300paKeHUIX TeTpadapa, Kyda U pyruxX MHOTOTPAHHUKOB:

a) THTYUTUBHO «BUJIETHY PA3JIMYHBIE TIAPhI IPSAMBIX U C TOMOIIBIO TIPU3HAKOB OMPEIEIISATh UX B3aUMHOE PACIIOIO0KEHNUE;

0) BUIETH, MPABWIILHO CTPOUTh, U300PAKATh YTIIbI MEXTY TIEPECEKAIOIUMHICS M CKPEIIMBAIOIIMMHUCS TIPSIMBIMHE, 3aTEM HAXOJUTh UX BEIIMUUHY, COITPOBOXKIAs
Ka)X/IbII I1ar TOCTPOEHUS U BHIYUCIICHUSI KOPPEKTHOM apryMeHTaluew;

T') CTPOUTH (M300paXkaTh) MEPICHANKYIISAP U3 JAaHHON TOYKH HA TAHHYIO MIPSIMYIO U HAXOJIUTh €r0 JUTMHY, apTyMEHTHPOBAHHO 00OCHOBBIBAsI KaXK/IBIH IIIar TOCTPOSHUS
Y BBIYHCIICHHS.

Tema 4. Ilpamaa u naockocms ¢ npocmpancmee (27 uacos)

Ilapannenvnvle npamas u na10CKOCHb

OrnpezeneHne U MpU3HAK NapaJJIEIbHOCTH MPSAMOM, U TUIOCKOCTH. TeopeMa o JINHUM NepeceueHns IBYX INTIOCKOCTEH, OJTHA U3 KOTOPBIX IPOXOJUT YEPE3 NPIMYIO,
napaJuieIbHYI0 APYTroi IJIOCKOCTH. Teopema O TMHUYU NEPECEUEHHUS IBYX IUNIOCKOCTEN, KaK/1as U3 KOTOPBIX MPOXOAUT Yepe3 OAHY U3 JIBYX HNapaJIeIbHBIX IPSIMBIX.
Teopema 0 MIOCKOCTH, MPOXOIAIIECH Yepe3 OJAHY U3 ABYX CKPEIIUBAIOMIMXCS MPSMBIX MapaluieIbHO IPYTrod MPSMO.



OcHOBHas 11€JIb:

- BBECTHU OTpe/IesIeHNe apaIeIbHbIX MPSMOM U MIIOCKOCTH;

- chopMynMpoBaTh U JOKa3aTh MPU3HAKU MapaIeIbHOCTH MPSIMOI U MJIOCKOCTH;

- (hopmMHpoBaTh YMEHUE YUalIUXCs pelIaTh 3a/1a4yu:

- a) Ha J0Ka3aTeJbCTBO MapalieIbHOCTH IPSIMOM U IIIOCKOCTH;

- 0) Ha MOCTPOEHUE TUNIOCKUX CEUYEHUI MHOTOTPAHHUKOB, UCTIOJIb3Ys CBOMCTBA MApaUIEIbHOCTH MPSMOM U TIIOCKOCTH, aprTyMEHTHPOBAHO 00OCHOBBIBAs KaXKIbIH I11ar
MOCTPOCHHUS.

B pe3ynbraTe u3yueHus 3Toi TeMbl Ha IPOPUILHOM YPOBHE YYEHUK JOJKEH 3HATH/IOHUMATD:

- OTpe/esieHre apauieIbHOCTH IPSIMOM U IIIOCKOCTH;

- [IPU PEIICHUH CTEPEOMETPUYECKUX 3a/1ad 0O00CHOBaHHE MapaAIIEIbHOCTH MPSMOM U MJIOCKOCTH Peain3yeTcs ¢ MOI MOIIBIO IPU3HAKOB UX MapajliebHOCTH;

- €CJIM MpsiMasi, He JIexKalas B MIIOCKOCTH, apajuielibHa KaKoH-In00 MpsIMOH, Jiexalel B 3TON MIIOCKOCTH, TO 3TU NpsSAMas U IUIOCKOCTh Mapalie/IbHBbI;

- IJIOCKOCTH U HE JIeKallas B Hel Mpsimasi, mapajjiesibHble HEKOTOPOH TUIOCKOCTH, MapauieNbHBI,

- INIOCKOCTH U HE JIe)Kallas B Hel IIpsiMasi, apaJuleIbHble HEKOTOPOU NMPAMON, TapaJlJIeIbHBI,

- €CJIM IIJIOCKOCTh IPOXOIUT Yepe3 NMPSAMYI0, apaljIeIbHYIO APYToil INIOCKOCTH, U MEPECEKAET 3Ty IUNIOCKOCTb, TO MpsAMas NEPECEUeHUsI TUX MII0CKOCTEN
napajuieiabHa JAaHHOW NPSIMOM;

- €CJIM Yepe3 KaX1ylo U3 ABYX MMapajljIebHbIX MPSAMBIX IPOBEAECHA MIJIOCKOCTh, IPUYEM T IUIOCKOCTH MEPECEKAIOTCS, TO IpsSMas UX IepeceueHus napauieabHa
KaKIO0W U3 JaHHBIX MPSAMBIX; €CJIU IpsiMasi MapajjiesibHa KaKIOW U3 BYX, EPECEKAIOLIUXCSl IJIOCKOCTEHN, TO OHA NapaJulebHA UX JIMHHUU [1EPECEUCHMUS;

- JUISL TIOOBIX IBYX CKPEUIMBAIOIINXCS MPSIMBIX CYILIECTBYET €AUHCTBEHHAS Mapa MapajliebHbIX TNIOCKOCTEN, MPOXOASIINX COOTBETCTBEHHO UY€PE3 3TU MPSIMBIE;
- B CEYEHMH MPABUIIbHON YEThIPEXYTrOJIbHOW MUPaMU/IbI IJIOCKOCTBIO, TPOXOSIIEH Yepe3 CTOPOHY €€ OCHOBaHUS, MOIyvaeTcs Tpanelysi, ¥ MoJb30BaThCs 3TUM
(dakToM nanee MpH pelIeHUH aHAJIOTMYHBIX 33]1a4;

YMETh!

- I0Ka3bIBaTh MApaJJIEIbHOCTh NPSAMOU U MJIOCKOCTH, MOJb3YsICh IPU3HAKAMU ATOW NapauIeIbHOCTH;

- pelaTh 3aJa4y Ha JI0Ka3aTeJIbCTBO U BHIUHUCIICHHE, B KOTOPBIX UCIOJB3YETCS MapaJlJIeIbHOCTh MPSAMBIX U IUIOCKOCTEH, apryMEHTUPOBAaHO OOOCHOBBIBAS KaXIbIi
1ar MOCTPOSHUS U BBIYUCIICHUS;

- CTPOUTH Ha PUCYHKE:

a) MpsIMbIe, TapaJUIeTbHbIC JAHHOW MPSIMON U IaHHOM MIIOCKOCTH;

0) IpsMYIO MepeceveHus AByX IUIOCKOCTEH, 0/1HA U3 KOTOPBIX MPOXOIUT Yepe3 MPsAMYI0, apaljielIbHYI0 JpYyroi;

B) C€YEHHE MHOTOTPaHHUKA IUIOCKOCTBIO, MPOXOAIIEH yepes NpsaMyto, MapajuleIbHyI0 KaKoi- 1100 rpaHu 3TOr0 MHOTOIPaHHUKA; ONPENeITh (OpMy CeueHHUs,
BBIYHUCIIATH €T0 TUIOIIAb, IEPUMETP, COMPOBOMKIAI KaX/IbIH 1Iar MOCTPOCHUS M BHIYHUCIICHUSI KOPPEKTHOM apryMeHTalue.

Ilepnenoukynapnuie npamasa u niockocms Onpeoenenue nPAMOIl, NEPReHOUKYIAPHON

naockocmu. Ilpusnak nepnenOUKyaapHocmu npamonl u naoCKoCmu.

Teopema 0 ABYX mapajiesbHBIX MPSAMBIX, OJHA U3 KOTOPBIX MEPIEHANKYIApHA IIIOCKOCTU. Teopema o IByX MPSMBIX, IEPIEHAUKYISIPHBIX JIOCKOCTH.
[Mepnennukynsip U HaKIOHHAsA. TeopeMbl O JUIMHAX MEPIEHAUKYIISIPa, HAKJIOHHBIX U MPOEKIUI 3TUX HAKIOHHBIX. TeopeMbl 0 TpexX NepreHAnKyaspax (mpsaMas u
obpaTHas).

OcHoOBHAa 11€b:

- BBECTHU OINpe/elIeHNE NPIMOH, MEPIeHAUKYISIPHON JaHHOM IIIOCKOCTH; *0Ka3aTh MPU3HAK MEPIEHAUKYIIPHOCTH MPSMOI U MIIOCKOCTH;

- BBIpa0OTaTh YMEHHE yUalIUXCs pa3inyaTh U MPaBUIHLHO IPUMEHSTH ONpeesieHUe U MPU3HAK NepHeHANKYISIPHOCTH NPSIMOM U MJIOCKOCTH;



- TOKa3aTh TEOpPEeMBI (MIPSMYIO M 00paTHYI0) O TPEX MEePIEHAUKYISIpaX | BRIPA00OTaTh YMEHHE YUAIMXCS HCIIOJIB30BATh 3T TEOPEMBI IIPU PEIICHUU KOHCTPYKTHBHBIX
3a/1a4 C MHOTOTPaHHUKaMU;

- BBECTHU IIOHATUE PACCTOSIHUE OT JAHHOW TOYKH J0 JAHHOM ITIOCKOCTH;

- (hopmMHpoOBaTh YMEHUS yUaAIIUXCS:

a) MPUMEHSATH TEOPEMBI O TPEX MEePIEHANKYIAPAaX IPU PEIICHUH 3a7a4 Ha HaX0XKJIEHUE PACCTOSHUM OT TOUKH JI0 TIOCKOCTH (J10 MPpsMOii);

0) ycTaHaBIMBAaTh B3aUMOCBSI3b MEXKIY NapauIeIbHOCTBIO U MEPIEHIUKYISIPHOCTHIO MPSAMBIX U TJIOCKOCTEH U MCIOJIb30BATh €€ NMPU PEeUICHUH METPHUUECKUX 3aj1a4
CTEPEOMETPUH;

B) IPUMEHSATH TEOPEMBI O UTMHAX MEePIECHANKYISAPA, HAKIOHHBIX U MPOEKIUNA ATHUX HAKJIOHHBIX IIPU PEIIEHUU METPUUYECKUX 3a/1a4 CTEPEOMETPUH.

B pe3ynbpraTe u3yueHus 3Toi TeMbl Ha IPOPHUILHOM, YPOBHE YYECHHUK JAOHKEH 3HATH/TIOHUMATD:

- OIIpe/ieJIEHUE NPSMOH, NEPIEHAUKYIISIPHON TaHHOW MIJIOCKOCTH;

- IPU3HAK NEePIEHANKYJISIPHOCTH IPSAMOM U MIIOCKOCTH;

- TeOpeMbI (IPSIMYIO U OOPATHYIO) O TPEX MEePIECHINKYIAPax;

- TEOPEMBI O JUTMHAX NEPICHANKYIIAPA, HAKIIOHHBIX U MIPOEKIUH ITHX HAKIIOHHBIX;

- IMaroHajlb Kyoa NneprneHuKysipHa II0CKOCTH, IPOXOIALIEH yepe3 KOHIIbI TpeX pedep, UCXOAAIMX U3 TOH JK€ BEPILUHBI, YTO U AUATOHAJIb;

- CKpelMBaromyecs pedpa npaBUIbLHOTO TETPa3Apa MOMAPHO B3aUMHO MEPIEHIUKYIISIPHBL;

- OTPE3KH, COEAMHSIIOIINE CEPEIUHBI [Tap CKPELIUBAIOIIMXCs pedep MPaBUIILHOIO TETPadApa, ABJISIOTCA UX OOLIUMU CEPEAUHHBIMU NEPIEHANKYIISIPAMU;
YMETh:

- OCYIIIECTBIIATh HA PUCYHKE (UePTEkKE) MOCTPOCHUE:!

a) MJIOCKOCTH, MPOXO/ASIIEH Yepe3 JaHHYI0 TOUKY MEepHeHANKYISIPHO JaHHOM NpsSMOii;

0) npsMOM, TPEXOAAIICH yepe3 JaHHYIO TOUKY MEPIEHIUKYISIPHO JaHHOU TTIOCKOCTH;

- MPOBOJINTH B3aUMHO MEPIEHINKYIISIPHBIE TIPSIMBIE U IJTIOCKOCTH Ha H300paXeHUAX KyOa, MPaBMWILHOTO TETPadpa, MPaBUILHON MUPAMU/IBI, TPSIMOYTOJIEHOTO
napasuiesenunena;

- pelaTh 3aJja4y Ha J10Ka3aTeIbCTBO, IOCTPOCHHUE U BBIYUCIIEHUE C UCTIOIb30BAHUEM:

a) MpU3HaKa MePHeHINKYISIPHOCTH MPSMO U TUIOCKOCTH;

0) TeopeM O Tpex MepIeHANKYISPaxX, COMPOBOKAAS KaKIIN IIIar TOCTPOCHUS U BBHIUMCIICHHSI KOPPEKTHON apryMeHTaIuei;

- pemaTh 3aJja4l Ha CBOMCTBA MEPIIEHIUKYSPHBIX MPSMBIX U IJIOCKOCTEH;

- HaXOJIUTh PACCTOSIHUS B KyOe, TPaBUIILHOM TE€Tpadipe, MPaBUIbHON MHUpPaMUJIE;

- CTPOUTH CeueHus KyOa, MpaBUILHOTO TETPpadipa, MPaBUIbHON MHPaMUIbl; HAXOJUTH IIOMIAAH STUX CEYCHH, apryMEHTUPOBAHO OOOCHOBBIBAS KaX/IbIH 11ar
MOCTPOEHUS U BHIYUCIICHHUS.

Yeon mexncoy npamoii u nnockocmuio

Ornpezenenne yriia MexJy HaKIOHHOM U TNIOCKOCThI0. O BEIMUMHE yTila MEXAy HaKJIOHHOM U MJIOCKOCTBIO U METO/aX €ro HaxoxaeHusd. [lapannensHoe
npoekTupoBanue. [IpocToe oTHOIIEHHE TPEX KOJUTMHEApHBIX ToueK. CBOMCTBA MapajuieIbHOTO TPOEKTUPOBaHUs. OpTOroHaNIbHOE TPOEKTUPOBAHKE, €TO CBOMCTBA.
OcHOBHas 11€JIb:

- BBECTH IIOHATHUE yIJia MEXY NPSIMOU U IIIOCKOCTHIO;

- MO3HAKOMUTh C OCHOBAMH MapaijieIbHOTO (OPTOrOHAIBHOI0) MPOEKTUPOBAHUS IPOCTPAHCTBEHHBIX (PUTYpP Ha IUNIOCKOCTh; BBECTH IMOHSATUE OPUTHHANA U
M300paKeHHs TaHHOU (DUTYPBI; U3YIUTh OCHOBHBIC CBOMCTBA (MHBAPHUAHTHI) 3TOTO MMPOCKTUPOBAHUS;

- (hopmHpoBaTH YMEHUS yUaIIUXCS:



a) MPaBUIIBHO, HATJITHO N300paXkaTh Ha MIIOCKOCTH MPOCTPAHCTBEHHBIE (PUTYPHI IPU NMAPAIICIIEHOM MTPOSKTUPOBAHUH;

0) BUJETh, CTPOUTH YroJl MEXKY MPSMOM U MIOCKOCTHIO HAa H300paKeHUAX Ky0a, MPaBUILHOTO TETPa3Ipa; HaXOAUTh BEJIMYUHY ATOTO yIJa;

B) peuiarh 3a/1a4il Ha BHIYUCIICHUE YTIIOB MEKY MPSMOM U INIOCKOCTBIO, UCTIONb3Yys N300pakeHus KyOa, MpaBHIIbHOIN MUpaMUbl, IPABUILHOTO TETpasapa,
apryMEeHTHPOBAHO 0OOOCHOBBIBAS Ka)/IbIi I1ar MOCTPOSHUS U BBIYUCIICHUS.

B pe3ynbraTe u3yueHus 3Toi TeMbl Ha IPOPUILHOM YPOBHE YUYEHUK JOJKEH 3HATH/TIOHUMATh:

- OIIpE/IeNICHUE yIila MEXAY IPSAMOM U IIOCKOCTHIO;

- OCHOBHBIE CBOMCTBA (MHBapUaHThI) NApauIeIbHOTO MPOSKTUPOBAHMS: OTHOLLICHUE JITTMH OTPE3KOB, JIeXKAIINX Ha MapajljIeNIbHbIX IPSIMBIX UM HAa OJHOM MPSMOii;
MOHATUS CPEJHEN JIMHUU U MEMAHbl TPEYTOJIbHUKA; IOHIATHE LICHTPOUJA TPEYTrOJIbHUKA;

- 1P MapaJIeIbHOM IPOEKTUPOBAHUN U300pakaroTcs: JIF000i TPEYroJbHUK — TPEYTrOoJbHUKOM JII000# (OpMBI; MapaljiesiorpamMm, NPsSMOYTOJIbHUK, pOMO -
napajieJIorpaMMoM; Tpaneus - Tparneuuen; OKpyKHOCTb - JLTUIICOM;

- cBOlicTBa pom0Oa (IpSMOYTOJIbHUKA, KBaJipaTa, Tparelnn), THBApUaHTHbIC TIPU MapaljieIbHOM MPOSKTUPOBAHUY;

- BEpIIMHA TPABIJILHON MUpaMUIbl Ha €€ N300paKeHUH OPTOTOHAIBHO MPOEKTUPYETCS B LIEHTP OCHOBAHUS MUPAMUJIBL;

- IPU IOCTPOCHHUHU CEUSHHsI MHOTOTPAHHUKA HAa PUCYHKE (DaKTUIECKH CTPOUTCS H300paKEHNE CEUECHUSI MHOTOTPAaHHUKA HA €ro H300paXeHNUH B TTapaJUIeIbHON
IPOEKIINN;

YMETh:

- BEpHO U HArJISHO CTPOUTh U300pa’keHNE IPABUIILHOM YETHIPEXYTOJIbHON MUpaMUbl; TPABUIIbHOM

TPEYroJbHOW MUPAaMUJIbI; IPABHIBLHOTO TETPAdpa; Ky0a; mapajuiesIenuIeaa;

- IPaBWJIBHO U HATJISIIHO «CTPOMUTHY YToJl MEXAY MPSAMOM U IJIOCKOCTBIO U PelIaTh 33/1a4d Ha €ro BBIYMCIIEHUE, UCTIONb3Ys N300pakeHus Ky0a, MpaBUIIbHOM
MUPAMHU/IbI, IPABHIIBHOTO TETPad ipa, napajjiesienumesa, COnpoBOKIall KaXAbli I1ar MOCTPOEHUS U BBIYMCIIEHUSI KOPPEKTHOM

apryMeHTalueH;

- IOCTPOUTH U300paKEHNE MPABUIHHOIO HIECTUYTOJIbHHUKA B MApAIJIEIbHON MPOEKIUY;

- HapHCOBaTh NapaUIEIbHYIO MPOEKIUIO0 PABHOOEAPEHHON Tparelunuu U 0Ch €€ CHMMETPHH;

- IOCTPOUTDH U300pAKEHHUE LIEHTPA OKPYKHOCTH, OTIMCAHHOM OKOJIO MPAaBUIILHOTO TPEYrOJIbHUKAOPUTMHATIA;

- HAUEPTUTh MapaJUIeTbHYI0 IPOEKIMIO poMOa, UMEoIero yroi B 60°, 1 MoCTpOuTh U300pakeHUE BBICOTHI 3TOr0 poMOa, MPOBEJCHHOM U3:

a) BEpPLIMHBI OCTPOIO yIJa;

0) BEepUIMHBI TYIOTO yIia.

Tema 5. IInockocmu 6 npocmpancmee (17 uacos)

Ilapannenvnvie niockocmu

B3aumHoe pacnionoxeHnue IByX IUIOCKOCTEHN B MpocTpaHCTBe.. Onpenenenye napauieabHbIX maockocTeil. [Ipu3Haku napaiienbHOCTH ABYX IulocKocTeil. Teopema o
JMHUSX NIEPECEUEHMS IBYX MapaUIENIbHBIX IIIOCKOCTEN TPEThEH MIOCKOCTRIO. Teopema o mpsMoil, nepeceKkaronie OAHy U3 ABYX NapauleIbHbIX INIOCKOCTEN.
Teopema 0 TIIOCKOCTH, EPECEKAIOIIEN OJIHY U3 IBYX MapaJlIeNIbHBIX IJI0CKOCTeN. TeopeMa o MII0CKOCTH, KOTOpast NapajljiesibHa JAHHOM MIOCKOCTH U IIPOXOAUT
yepe3 TOUKY, He JIeXKAIyI0 B JaHHOH MI0cKocTU. Teopema 0 TpaH3UTUBHOCTH MapajlIeIbHOCTH IUIOCKOCTEH B mpocTpaHcTBe. TeopeMa 00 oTpeskax napauieIbHbIX
IPSIMBIX, 3aKIFOYEHHBIX MEX/Y IBYMS NIapauIeIbHBIMU IIJIOCKOCTAMU. TeopeMa o MpsMOii, EPIEHIUKYISIPHON OAHON U3 ABYX MapajlieIbHbIX MNIOCKOCTEH.
OcHoOBHAa 11€b:

- BBECTH NOHATUE NAPAIIENBbHBIX IUIOCKOCTEW; U3yUYNUTh UX CBOMCTBA;

- U3y4YUTh:

a) MPU3HAKH MapajlIeIbHOCTH MJI0CKOCTEH;



0) COOTHOILIEHUS MEXTy MapauIeIbHBIMU IUIOCKOCTSAMH H IUIOCKOCTSAMU (TIPSIMBIMH ), UX MIEPECEKAIOIINMU;

- Pa3bsCHUTH BaXKHOCTh TEOPEMBI €IMHCTBEHHOCTH IUIOCKOCTH, KOTOpasi IapajulebHa JaHHOW IIJIOCKOCTH U MPOXOAHUT Yepe3 TOUKY, HE JIEKAUTYI0 B JaHHOU
IUIOCKOCTH;

- (hopMUPOBATh YMEHUS YUAIIUXCs IPUMEHATh CBOMCTBA U IIPU3HAKH MTApaJUIEIbHbIX INIOCKOCTEH NPH PELLICHUH 3ajjad Ha IOCTPOCHHE, 10Ka3aTeIbCTBO U
BBIUHUCIICHHE C MCII0JIb30BAHHMEM MHOI'OI'PAaHHUKOB, apI'YMEHTHPOBAHO 00OCHOBBIBAs KA Ibl{ IlIar IOCTPOEHUS U BBIUUCIICHHS.

B pe3ynbrate u3ydeHus 3Toi TeMbl Ha MPOGUIBHOM YPOBHE YUEHHK JIOJKEH 3HATh/TIOHUMATH!

- IIPY BBIICHEHUH BOIIPOCA O TOM, NTAPAJLIENIBbHBI JIA JBE INIOCKOCTH, UCIIOIb3YOTCS IPU3HAKY UX NApaUICIbHOCTH;

- €CJIM Ka)K[1asi U3 ABYX IEPECEKAIOINXCS MPSAMBIX OJHOM IIJIOCKOCTH MapajuleibHa IpYrod MIOCKOCTH, TO JAHHBIE INIOCKOCTH MapajlleIbHbL;

- €CJIM [IB€ IIEPECEKAIOIINECS IPSIMBbIE OJJHOM IJIOCKOCTU COOTBETCTBEHHO NAapaJUICIbHBI IBYM NPSMBIM IPYrOM INIOCKOCTH, TO 3TH INIOCKOCTH NapaJljIeiIbHBI,

- IpsIMBIE, TI0 KOTOPBIM [IB€ NIapajlIeIbHbIE INIOCKOCTH IIEPECEUEHB] TPETHEH, TapaUICIIbHBL;

- €CJIM IIpsiMasi IIEPECEKaeT OJIHY U3 JIBYX MapalIeNIbHBIX IJIOCKOCTEH, TO OHA IEPECEKAET U JPYTYIO;

- €CJIM IIJIOCKOCTh NIEPECEKAET OJIHY U3 IBYX MapallJIeNIbHBIX IJIOCKOCTEH, TO OHA MEPECEKAET U APYTYIO INIOCKOCTb;

- JIB€ TUIOCKOCTH, NIapaJuIeIbHbIE TPEThEN, TapaslICIbHbL;

- [IpY IOCTPOEHUH CEYEHUI MHOTOI'PaHHUKOB MOKHO (M HYXHO) II0JIb30BaThCS IPU3HAKAMHU M CBOWCTBAMHU NapauIeIbHBIX INIOCKOCTEN: €CIIM CEeKyIlasl IJI0OCKOCTh
IepeceKaeT KaKAYI0 U3 JIBYX MapajljIesIbHbIX IPaHell MHOIOTPAHHUKA, TO OTPE3KH, 110 KOTOPBIM CEKYIasl IUIOCKOCTh IIEPECEKAET 3TU IPAHU, SBISIOTCS
napauleJIbHBIMU CTOPOHAMU MHOTOYTI'OJIbHUKA-CEUEHHUS;

- OTPE3KU NapajlieIbHbIX MPSAMBIX, 3aKJIIOUYEHHBIE MEK/Y NTapaJlIeIbHBIMU IIJIOCKOCTSMU, PaBHBI;

YMETh:

- IOKa3bIBaTh CBOMCTBA MapalieIbHbIX MIIOCKOCTEN U UX IPU3HAKY;

- HCI0JIb3Ysl N300paKEHHsI MHOTOIPaHHUKOB U KOPPEKTHO apryMEHTHUPYs BOSHHMKAIOIINE YTBEPKIEHUS, peliaTh 3a/1aun:

a) Ha IpHU3HAK NapauIeIbHOCTH JBYX IJIOCKOCTEH;

0) Ha mapaIeIbHOCTh U MEPIEHANKYIIPHOCTh NPSAMBIX U IUIOCKOCTEH;

B) Ha OKA3aTeIbCTBO, IOCTPOEHUE CEUEHUII MHOTOIPAHHUKOB U BBIUMCIIEHUE UX [IEPUMETPOB, IIIOIACH.

Yeon merncoy 0eyma nnockocmamu.

JIByrpaHHbIi yroi. JIMHEHHBIN yroi AByrpaHHOro yria. Teopema o JIMHEWHOM yrile ABYTPAaHHOI'O yria. YTOJI MEXKIY ABYMs INIOCKOCTAMU. MeTobl HaX 0K ICHUs
JBYTPaHHBIX YIJIOB U YIJIOB MEXKAY ABYMs IockocTaMHU. [leprnienqukynsapHsle mockoctu [lepnenaukymnsapaslie miockoctu. IIpu3Hak neprneHuKyIspHOCTH ABYX
1ockocTel. Teopema o npsiIMOi, EPIEHANKYIIAPHON JTMHUU NIEPECEUEHUS IBYX B3aUMHO MEPIEHINKYISIPHBIX IUIOCKOCTEN U JieKalled B 0AHOM U3 HUX. Teopema o
pSAMOM, IEePIIEHANKYIAPHON OAHOM U3 IBYX B3aMMHO MEPIEHIUKYISPHBIX MIIOCKOCTEH U UMEIOIIEH CO BTOPO MIIOCKOCTHIO 00IIyI0 TOUKy. Teopema o muHuH
nepeceyeHust IByX IMIIOCKOCTEH, IepIeHIMKYISAPHBIX TpeThei. OOl nepneHAuKyYIsp ABYX CKPELIMBAIOIUXCs NPAMBIX. PaccTosHue Mexay IByms
CKpEIMBAIOIIKUMHUCA IPsIMBbIMU. TeopeMa o MiIomaau OpTOroHalIbHON MPOEKIIMH MHOTOYT OJIbHUKA.

OcHoBHasl LIeTb!

- BBECTH MOHATHSL: IBYTPAHHOTO yIJjla M €ro JMHENHOIO yIiia; yrila MeXy AByMs IUNIOCKOCTSIMM; EPIEHANKYIISPHBIX IIJIOCKOCTEN;

- U3Y4UTh:

a) TeopemMy 00 U3MEPEHUH JIBYTPAHHOTO YTJIa;

0) MpU3HAKU NIEPIEHANKYJISIPHOCTH ABYX MJIOCKOCTEH;

B) CBOMCTBA MEPNEHINKYIISIPHBIX TUIOCKOCTEH;

- (hopMUPOBATh YMEHUS YUAIUXCs IPUMEHSTh CBOMCTBA M IPU3HAKH NEPIEHANKYISPHBIX JIOCKOCTEN NP PEIIEHUH 3a/1a4 Ha IOCTPOEHUE, JOKa3aTeIbCTBO U



BBIYHCIICHUEC C UCITIOJIB30BAHUEM MHOFOI‘paHHI/IKOB;

- BBECTH TTOHATHUS OOIIET0 MEePIEHIUKYISIPA IBYX CKPEIIMBAIONINXCS MIPSAMBIX U PACCTOSHHS MEXITY HUMH,

- (hopMupOBaTH YMEHUS yUANTUXCS PEIIaTh 33/1a4l HAa HAXOXKJIEHNUE PACCTOSHHUIN MEXK]Ty CKPEIIMBAIOIIUMHKCS MPSIMBIMH C UCIIOIb30BaHUEM Ky0a, TPaBUILHOTO
TeTpadapa, NPaBUIHLHON MPU3MBI, APTYMEHTUPOBAHO OOOCHOBBIBAS KaXK/bIH IIATr TOCTPOCHUS U BHIYUCIICHUS,

- U3Y4YUTh TEOPEMY O IUIOLIAIA OPTOTOHAIBHOM MPOEKIUH MHOTOYTOJIbHUKA;

- opMupOBaTH YMEHHS yUAITUXCS C TIOMOIIBIO 3TOM TEOPEMbI HAXOIUTh: TUIOMIAIN CEUCHHs] 1 OCHOBAHMS MHOTOTPAaHHUKA; BEJIMYHHY yTIila IPH peOpe OCHOBAHUS
MUPAMUbL; BETUYUHY YTIia MEXKY IJIOCKOCTbIO CEYEHHUS U TJIOCKOCThI0 OCHOBAHMSI MHOTOTPAHHUKA.

B pesynbTaTe n3ydeHus 3Toi TeMbl Ha TPO(GHUIBLHOM YPOBHE YUCHHK JOJKEH 3HATH/TIOHMMATh:

- OIIpeJIeTICHNE: ABYTPAHHOTO YTJIa; MePIEHANKYISIPHBIX TIIOCKOCTEH;

- IBYTPAHHBIN YrOJl MOXKET ObITh OCTPBIM, MPSMBIM WJIU TYIBIM, €CJIA €r0 JIMHEWHBIN YTOJI COOTBETCTBEHHO OCTPHIH, MPSMO WU TYIOM;

- €CJIM OJIHA U3 JIBYX IUIOCKOCTEU MPOXOAUT Yepe3 MPSAMYIO, EPIEHIUKYISPHYIO IPYroi IIOCKOCTH, TO 3TH IUIOCKOCTH NEPIEHIUKYIISPHBI;

- €CJIU B IJIOCKOCTH €CTh XOTh OJIHA MpsiMas, ePIEHAUKYISIpHAs IPYTOM IIIOCKOCTH, TO 3TH IJIOCKOCTH B3aUMHO MEPIEHIUKYIISIPHBL;

- IJIs1 UCCIICJOBaHUA, HepHGHIH/IKYJIﬂpHI)I JIX OBC IIJIOCKOCTH, HpI/IMerleTCﬂ HEC onpeneHeHHe, a HpI/I3HaK HGpHGHZII/IKyJDIpHOCTI/I ABYX HHOCKOCTefI;

- €CJIM IJIOCKOCTh MEPIECHINKYIISIPHA TPSMOM, [0 KOTOPOM NEPECEKAIOTCS ABE JAHHBIE INIOCKOCTH, TO 3TA MJIOCKOCTh MEPIEHANKYIISIPHA KAXKIOW U3 JaHHBIX
TIJIOCKOCTEH;

- €CIIM IIpsIMasi JIEKUT B OJTHOM U3 JBYX B3aUMHO IIEPIEHANKYJISIPHBIX INIOCKOCTEN U NEPIEHANKYJIIPHA JJMHUU UX IIEPECEYEHUs, TO OHA NIEPIECHANKYJIAPHA JPYron
IUIOCKOCTH;

- €CIIM IIpsiMasi, IPOBEICHHAS Yepe3 TOUKY OJHOM U3 JBYX B3aUMHO NEPIEHANKYJISPHBIX INIOCKOCTEN, NEPIEHANKYIIIPHA JPYTOM INIOCKOCTH, TO OHA JIEKUT B IIEPBOMI
U3 HUX;

- €CJIM MpsiMas, MPOBEICHHAS Ye€pe3 TOUKY OJHOM U3 JIABYX MEPECEKAIONINXCS ITOCKOCTEM,

NEPHEHANKYJIIPHA JPYTOM INIOCKOCTH U HE JIEKUT B IIEPBOH, TO JaHHBIE INIOCKOCTH HE

HEPIEHANKYIISIPHEL,

- €CJIN ABE€ IIJIOCKOCTH, HepHeHI[I/IKy.]'IflpHBIG TpeTbefI IIJIOCKOCTH, HepeceKaIOTCﬂ, TO HpﬂMafl nx nepecel{eHI/m HepHGHI[I/IKYJUIpHa TpeTbefI IIJIOCKOCTH,

- IUIOLIAIb OPTOTOHAJIILHOW IMPOEKLMHA MHOTOYTOJIbHUKA HA IUNIOCKOCTh PaBHA IUIOLIAAU IPOEKTUPYEMOIO MHOTOYT'OJIbHUKA, YMHOKEHHON Ha KOCUHYC yTIila MEXIY
IJIOCKOCTHI0 MHOTOYTOJIbHUKA U INIOCKOCTBIO MPOEKIIUH;

- C IOMOIIBIO ATOM TEOPEMBI PEIIAtOTCs 33/1a4u Ha HaXOKJICHHE: MO CEYCHHS U MJIOMAAN OCHOBAHUS MHOTOTPAaHHUKA; YTJIa IpH pedpe OCHOBAHUS TUPAMU/IBL;
yIJIa MEXAY IUIOCKOCTBIO CEYEHUS U INIOCKOCTHIO OCHOBAHUSI MHOTOTPAHHHUKA;

- pacCTOSIHUE MEKY ABYMsI CKPELIMBAIOIIUMUCS MPSIMBIMU PABHO PACCTOSHUIO MEXKAY MAPAIIIEIBHBIMU INIOCKOCTSAMH, MPOXOISIIIMMU YEPE3 ITH MPSIMBIE;

- JUTSL HAXOXKJICHHSI PACCTOSHUS MEXKTY JIBYMS CKPEIIMBAIOIIUMUCS MPSMBIMUA BOBCE HE 00S13aTEILHO CTPOUTH UX OOIIUN MIEPICHIUKYISAP, a MOKHO [locTynuth nHave.
Ecnu a u b — janHbpIe CKpenrBaromuecs npsMble, TO ObIBAET JOCTATOUHO MPUMEHUTH OJUH U3 TPEX CIEIYIOIINX METOJIOB:

a) MpoBecTH (W KYBUIETHY» YK€ IOCTPOCHHBIE) Yepes MpsiMbIe a U b mapasuienbHbIe TIOCKOCTH, TOTJIa PACCTOSIHUE OT 000 TOUKH OJHOMN M3 3TUX TIOCKOCTEH 70
JPYTOii TUIOCKOCTH PAaBHO PACCTOSIHUIO MEXTY IPSIMBIMHU a | b;

0) mpoBecTH (WK «yBHUICTh)» yiKe MPOBEICHHYIO), HAIIPUMEp, Yepe3 MPSIMYIO a, IUIOCKOCTH (., TapauIeIbHYI0 IpsiMoi b Toraa paccrosiHue oT 110001 TOUKH TpsSMOoit b
JI0 TUTOCKOCTH 0, PaBHO PACCTOSTHHIO MEXKy MPSIMBIMU a U b;

B) MMPOBECTH IJIOCKOCTD O, EPIICHANKYIIPHYIO TPSIMOI a M IEPECEKAIOIIYIO €€ B HEKOTOPO# TOUKe A, 3aT€M IMMOCTPOUTH MPAMYIO Do — OPTOrOHAIBHYIO MPOEKITUIO
npsIMO#A b Ha 3Ty MJIOCKOCTD, TOT/Ia PACCTOSIHHE OT TOYKU A 10 b paBHO pacCTOSIHHIO MEXKTY IPSIMBIMHE a | D;

YMETh:



- TOKa3bIBaTh:

a) IPU3HAKK MEPIEHAUKYJIIPHOCTH JBYX IJIOCKOCTEH U CBOMCTBA MEPIEHANKYISAPHBIX IIIOCKOCTEH;

0) TeopeMy O IJIOLIAIU OPTOrOHAIBHOM MPOEKLIUU MHOTOYT OJIbHUKA;

- «BUJIETHY, PaBUIILHO N300pakaTh («10Ka3bIBaTh HA PUCYHKE») M BBIYUCIIATD JIMHEHHBIE YIJIbl ABYIPAHHBIX YIJIOB B JAHHOM MHOT'OIpaHHUKE: KyOe, MpaBUIIbHBIX
WIH CIIEIUAJIBHBIX TUPAMUJAX;

- pelarth 3aJjauu Ha HaXOXKJCHHUE: BEJIMYMHBI IBYTPAHHOTO YIJIa; PACCTOSHUSA OT TOUYKH, PACIOIOKEHHON BHYTPH JIBYTPAHHOIO YIJIa, 10 €ro I'paHel uiu ero pedpa;
- pelarth 3aJauu Ha IPU3HAK U CBOWCTBA MEPIEHAUKYIISIPHBIX IIIOCKOCTEH, UCII0JIb3YsI H300pakeHUs PAaBUIIBHOTO TETPa’pa, IPaBUIIbHOM MUpaMubl, Kyoa,
apryMEHTHPOBAHO 0OOCHOBBIBAsL KaX/IbIi LIar OCTPOECHUS U BBIYUCIICHUS;

- UCTOJIb3Ys KyO, MpaBUIIbHbIE MUPAMU/IBI C IOMOIIBIO TEOPEMBI O MJIOLIAIU OPTOrOHAJIBHOM MPOEKIIMN MHOTOYTIOJIbHUKA HAXOAUTh!

a) IUIOIIA/b OCHOBAHMSI MHOTOTPAHHUKA;

0) IUI0IaAb CeYEHUSI MHOTOTPAHHHUKA;

B) BEJIMUMHY JABYI'PAHHOI'O YIJIa PU pedpe MHOTOrpaHHUKA;

I') BEIMYUHY YIJIa MEXY IIOCKOCTSIMU OCHOBAHUS U CEUYEHUSI MHOTOTPaHHUKA;

J1) HAXOJIUTh YIJIbl U PACCTOSHUS MEXK/y CKPELIMBAIOLIUMUCS IPSIMbIMH, UCII0JIb3Ys N300paKeHHs PAaBUILHOTO TETPadpa, Ky0a; pelaTs OJHY U Ty K€ 3a1a4y
Pa3IMYHBIMU METOJAMM, apPTYMEHTUPOBAHO OOOCHOBBIBAS KaX/IbIH Il1ar IOCTPOEHUS Y BBIYMCIICHUS.

Tema 6. Paccmosanusa ¢ npocmpancmee (9 uacoes)

Paccmosanue mexncoy moukoii u ghuzypoi

Paccrostnie Mexay aByms Toukamu. PaccTosiHre Mexay Toukoi u urypoil. Paccrosinue Mexay Toukoi u npsiMoil. PaccrostHue Mexay TOUKOM U MIIOCKOCTHIO.
Paccrostaie Mexay Toukoil u cepoil. [Iprembl Hax0XkI€HUS PACCTOSIHUM OT TOUKH 10 PUTYphI B MpocTpaHCTBE. PaccTosiHue Mexay AByMs pUTrypaMu.
Paccmosnue medxncoy osymsa uzypamu.

PaccrosiHMe Mex Iy NpsAMOU U IJIOCKOCTBIO. PaccTosiHue Mexay AByMs MapajuIeIbHBIMU IJIOCKOCTIMH. PaccTosiHME MeX Ty ABYMs NapaJlIeIbHBIMU MPSIMBIMH.
PaccrosiHre Mex a1y CKpelyBaomuMucs npsiMbIMU. [IpreMbl Hax0KIeHHs pacCTOSSHUN MEXy (pUTrypaMu B IPOCTPAHCTBE.

T'eomempuueckue mecma mouek 6 npocmpancmee.

Cdepa. LHununapuueckas noepxHocTb. [lapannenbhbie miockoctu. [1m10cKoCTh cepeAMHHBIX MEPIEHIUKYIISPOB TaHHOTO OTpe3Ka. buccekTop 1ByrpaHHoOro yria.
[Ipsimast ieHTpOB Beex cdep, MPOXOAALIMX Yepe3 TPU HEKOJUTMHeapHble ToUkH. LleHTp cdepsl, onucanHoi okoio TeTpasapa. JIyy eHTpoB Bcex cdep, BIUCAHHBIX B
TPEXTPaHHBIN yroJl.

OcHoBHasl LIeTb!

- BBECTH TOHITHE PACCTOSHUS; MKy IBYMs TOUKAMH; MEX1Y TOUKOH U (PUTYPOIl; MeXIly IByMs

burypamu;

- U3Y4YUTb NIPUEMBI HAX0XKIEHUS ITUX PACCTOSHUIL;

- U3Y4YUTb CBSI3aHHBIE C PACCTOSHUSIMYU I€OMETPUUECKHE MECTa TOUEK B IIPOCTPAHCTBE;

- (hopMUpPOBATh YMEHUS YUAIUXCS;

a) «BUAETH» U BBIUYUCIIATH Pa3IMYHbIE PACCTOSHUSA B IPOCTPAHCTBE, UCIOJb3Ys] MHOTOTPAaHHUKU U MHOTOYTI'OJIbHUKH, PACIIOJIOKEHHBIE B IPOCTPAHCTBE;

0) pematk 3aa4l METPUUYECKOTO XapaKTepa Ha HAXOXKAECHNE PACCTOSIHUM, YIJIOB, IUIOIIAAEH, UCIIONb3Ys KyO, IPaBHIIbHYIO UPAMUAY, IPaBUIbHBIN TETPAdAP,
napaesenune], KOppeKTHO apryMeHTHPYs KaX/Ibli [1ar OCTPOEHUS U300paXKeHNus, 10Ka3aTeIbHON 1 BBIYUCIUTEILHON YacTel pelieHus 3a1auH;

- UCTOJIb3Yysl TEOMETPUUECKUE MECTA TOUEK B POCTPAHCTBE, OCYIIECTBIISTH IPONEIEBTUUECKYIO pabOTy MO NOATOTOBKE YUALIUXCS K PELICHUIO COJEePKATENbHBIX
3afa4 B 11 kimacce npu U3y4eHUH MHOTOI'PAaHHUKOB U (PUI'yp BpallleHUsl.



B pesynbraTe u3ydeHus 3Toil TeMbl Ha MPO(PUIHLHOM YPOBHE YUEHHK J0JDKEH 3HATh/TIOHUMATh:

- OTIpeIeNIEHNE PACCTOSIHUS: OT TOYKHU J0 MPSIMOM M 10 TNIOCKOCTH; MEXAY ABYMS NMapauIebHBIMU IJIOCKOCTSAM U; MEX]Y IBYMS CKPEIIMBAIOIIUMUCS PSIMbBIMU;
- OCHOBHBIE T€OMETPUYECKIE MECTa TOYEK B IPOCTPAHCTBE;

- pacCTOsTHUEM OT JIaHHOW TOYKU M 10 JaHHOM MPsSIMOH a (10 TUIOCKOCTH a), He MPOXOIAIIeH Yepe3 TOUuKy M, siBseTcs JyInHa oTpe3ka nepreHaukyspa MH,
OIIYIIEHHOT0 U3 TOUYkU M Ha npsiMyto a (Ha IIOCKOCTb a);

- pacctostHue ot Touku M 10 chepsl ¢ nenrpom O paBHo mimuHe otpeska MK, rae K — rouka nepecedenus syqa OM ¢ nanHou chepoii;

- JUISL HAXOXKICHHSI PACCTOSHUSA OT TOUKH A JI0 TUIOCKOCTH a IMOJIb30BaThCsA ciienyronum paktom: eciu npsimMas AB nepecekaet miockocTs a B Touke O U U3BECTHO
pacctostaue p(B; a) ot Touku B 10 3T0it miiockoctu, To p(A,a) / p(B;p)=0OA / OB, 1.€. p(A,a)=0OA / OB- p(B,a);

- €CJIM MpsiMast JIGKUT B INIOCKOCTH WM €€ TIePEeCceKaeT, TO PACCTOSIHIE MEXKAY 3TON MPSIMON U TNIOCKOCTBIO PaBHO HYIIIO;

- €CJIM MpsiMasi mapaienbHa miockoctd, TO paccTosHUE MEXy HUMU PaBHO JUIMHE OTPe3Ka MEePIEHIUKYIIsIpa, OMYIIEHHOTO U3 JIF000H TOYKU JaHHOM MPsAMOil Ha
JAHHYIO MJIOCKOCTH;

- paccTOsSTHUE MEXY JBYMS MapajlieIbHBIMU TUIOCKOCTSIMH PaBHO JUTMHE OTPe3Ka MNepreHANKYApa, OMYIIEHHOTO U3 J000H TOYKU OJTHOM U3 3TUX IIOCKOCTEH Ha
APYTYIO,

- €CIIM JIB€ TIPSMBIC a U b IMapajuiebHbI U JIEXKAT B apaJUIeNIbHBIX INIOCKOCTSIX COOTBETCTBEHHO a U [3, paCCTOSIHHE MEXy KOTOPBIMH PaBHO h, TO BO3MOXKHBI CITyJau:
- 1) nepnieHIUKYISAp, OMYIIEHHBIN U3 JII0O0H TOUKH MPSIMOM a Ha TIOCKOCTH [, MepeceKaeT MpsIMyIo b, TOT1a pacCTOsSTHIE MEX Ty IPSIMBIMH a 1 b paBHO h;

- 2) NepreHINKYJIISAP, OMYIIEHHBIN 13 JII00O0H TOUYKH MPSIMOH a Ha TIOCKOCTH [, MepeceKaeT MI0CKOCTh B B HEKOTOpoil Touke K, yaanenHoit ot npsmoii b Ha
PACCTOSIHNE T, TOT1a PACCTOSHHE MEXTy IIPAMBIMH a 1 b pasro Vhz + m2

- METO/Ibl HAXOKJCHUS PACCTOSHUS MEXIY IBYMSI CKPEIIMBAIOIIMMHUCS MPSMBIMU, KOTOPbIE PACCMOTPEHBI B MPEABIAYIIEM pa3JIee;

- YMETh:

- «BUJETDH B IIPOCTPAHCTBE) PACCTOSIHUS OT TOUYKH 10 MPSAMOH U JI0 MJIOCKOCTH;

- TPAaMOTHO BBINOJIHATH ApTYMEHTUPOBAHHBIE PUCYHKH, BEPHO N300pakasl Ha pUCYHKE MEPIEeHIUKYIISAP U3 TOUYKU Ha MPSIMYIO MJTH Ha TUIOCKOCTh;

- HaXOJUTh Pa3JIM4YHbIE PACCTOSHUS B IPOCTPAHCTBE, UCIIOJIb3Ysl MHOTOTPAHHUKU U MHOTOYT'OJIbHUKH, PACIIONIOKEHHBIE B TIPOCTPAHCTBE;

- KOPPEKTHO apryMEeHTUPOBATh KaKIbIN IIar HOCTPOSHUSI H300pakeHUs, TOKAa3aTeNbHOM U BEIYUCIUTENLHON YacTel peleHns 3ajauu;

- moJb30Bartbes popmynoit p(A,a) = OA /OB - p(B,a), tne O=AB N a.

- HaXOJIUTh PACCTOSHUE MEX]Y CKPELIMBAIOLUIMMUCS MPSIMbIMHU paHee YKa3aHHBIMU TPeMs CIioco0amu;

- pelaTh CTEPEOMETPUUECKHE 33/1a4l Ha HaX0KJeHHE HauMEHbIIEero (HanOOoJIbIIero) 3HaYeHHUH Mmiiomaan, o0beMa reoMeTpudeckoi (PUrypsl, BEIMUNHA KOTOPBIX
3aBHCHUT OT PACCTOSIHHUS MEX/y CKPELIUBAIOIIUMUCS NMPSAMBIMHU 3TUX (QUTYP, apIryMEHTHPOBAHO 00OCHOBBIBAsI KAK/IbIH IIar IIOCTPOEHUS M BHIYMCIICHUS.

Tema 1. Muozozpannuxu (37 uacoes)

Onpeoenenue MHO202PAHHUKA U €20 I1EMEHM 08

BHyTpenHHe U rpaHUYHbIE TOYKH, BHYTPEHHOCTh U T'paHMIla TeoMeTpudeckor (GUrypsl. Beimykias, cBsi3Has, orpaHHYeHHas TeoMeTpuyeckas purypa.
IIpocTpancTBenHas o6aacTb. ['eomeTpuyeckoe Teno, ero BHyTPEHHOCTh U TOBEPXHOCTh. MHOTOTPaHHUK M €r0 3JIEMEHTHI: BEPIINHbI, peOpa, TpaHH, TUIOCKUE YTIIbI
IpY BEpLIMHE, ABYTPaHHbIE YIJIBI IPH pedpax. DiliepoBa xapakTepucTuka MHOTorpanHuka. Teopema Jlekapra Ditiepa Ass BBITYKJIOTO MHOTOTPaHHUKA
(Toka3zaTenbCTBO OyIeT OCyIIecTBICHO B TeMe «IIpaBuiibHbIe MHOTOTpaHHUKNY). [ToHsTHE O pa3BepTKe MHOrOrpaHHuKa. CBOMCTBA BBHITYKIIBIX MHOTOTPAaHHUKOB.
OcHoBHasl LIETb!

- BBECTH ONPEICTICHHS: BBITYKJION U CBA3HOM reOMETpUUecKOil pUrypsl; BHYTPEHHEH U TpaHUYHON TOYEK r€OMETPUUECKOil PUrypsl, €e BHYTPEHHOCTH U TPAHUIIBL;
CBSI3HOM 1 OTpaHMYEHHON IreOMETPUYECKON (UTyphI; TEOMETPHUECKOTO TeJla M €r0 MOBEPXHOCTH; MHOTOTPAHHUKA U €TI0 AJIEMEHTOB - BEPILIUHBI, peOpa, TpaHH,



JIMaroHaH, ABYTPAHHBIX U TPEXTPAaHHBIX YIJIOB (3aMedast, YTO O MHOTOTPAHHBIX yIilaX OTACNIBHO Peub MONAET MO3IHEe), IIPU 3TOM COOOIIAETCs, UTO B IIKOJIE
M3Y4arOTCs JIUILIb BBITYKJIBIC MHOIOIPaHHUKH;

- HMIIUPUYECKU YCTAHOBUTb, UTO JUIsl yMcia B BepunH, yncia P pedep u uncna /' rpaHeil 11000ro BBITYKIOIO MHOIOIPaHHHMKA BBIMOIHAETCS paBeHCTBO B — P + [ =
2, mociie yero gpopmynupyetcs reopema Jlekapra-Oiliiepa A BBITYKIIBIX MHOIOI'PAaHHUKOB (3Ta TeopeMa JJOKa3bIBaeTCs [03AHEE); UCII0Ib30BaTh TeopeMy Jlekapra-
Dlinepa 1 U3y4eHHsl CBOMCTB BBIITYKJIBIX MHOIOIPaHHUKOB;

- (hOpMUPOBATh YMEHUE YUALIUXCS CTPOUTH:

a) n300pakeHus Kyoa, IpsAMOro U HaKJIOHHOT'O MapaJuleseNnuIeoB, IPaBUIbHON NUpaMuibl (IIPaBUIBHOIO TETPA3APA);

0) n300paXkeHUsI MPSIMBIX U MJIOCKOCTEHN, MapajuleIbHbIX U MEPIEHIUKYISPHBIX pedpaM U IrpaHsIM JaHHOI'O MHOTOTPaHHUKA;

B) CEYECHUs1 MHOT'OI'PaHHUKOB;

I') Ha U300pa)KeHUU MHOTOTPAHHUKA BBIJIENATh €r0 HEBUIUMBIE 3JIEMEHTHI IITPUXOBBIMH JIMHUSMU;

1) ONpeNensTh («BUAETHY») U BBIYUCIST YIIIbI MKy €ro peOpaMu U IpaHsIMHU, JTUHEHHBIE YIJIbl ABYIPAHHBIX YIJIOB MEXKAY €ro IpaHsIMH;

- BBECTH MOHATHE 00bEMa Tejla; BBIBECTH (hOpMyTy 00beMa MPSIMOYTOIbHOI0 MapajuleseNnuIlela, OCHOBBIBASICh HAa YTBEPKACHUU: «ECIIU P MEPECEUSHUH ABYX Tell
IUIOCKOCTSIMU, NTapaJIJICIbHBIMU OJJTHOW U TOM e MJIOCKOCTH, B CEYEHUH 3TUX TeJ JII00O0M U3 MII0CKOCTEN MOIy4YaroTcsl UIYpbl, IUIOIIA U KOTOPBIX OTHOCATCS KaK M
1, TO 00bEMBI JAHHBIX TEJl OTHOCSTCS KakK m . ny.

B pesynbrare u3ydeHus 3Toi TeMbl Ha MPO(QUIBHOM YPOBHE YUEHUK JOJDKEH 3HATH/TIOHUMATh:

- OTIPEICJICHUS: BBIITYKIION U CBSI3HOM T€OMETPHUECKON (DPUTYPHI; BHYTPEHHEH U TPAHUYHON TOYEK F€OMETPHUECKON (DPUTYPBI, €€ BHYTPEHHOCTH U TPAaHMIIbI; CBI3HOU U
OTPaHUYECHHOW T€OMETPHUYECKON (DUTYPBI; TEOMETPUIECKOTO TEJIa U €r0 MOBEPXHOCTH; MHOTOIPAaHHHKA, BHIITYKJIOTO MHOTOTPAHHUKA M €TI0 3JIEMEHTOB - BEPIINHEI,
pebpa, rpanu, JuaroHaiu, IBYIpaHHBIX U TPEXTPAHHBIX YIJIOB;

- Juist yucia B BepiuH, uncna P pebep u uncna I' rpaneii 1006010 BHITYKJIOrO MHOTOTpaHHMKA BBINOJIHAETCS paBeHCTBO: B - P + 1" = 2 (Teopema Jlekapra-Oitnepa s
BBIMYKJIBIX MHOTOTPaHHHUKOB);

YMETh:

- B IAPAJUIEIILHON ITPOCKIUU CTPOUTH:

a) u300pakeHus Ky0a, IpsIMOro U HAKJIOHHOTO MapaJljIesIeNUIe[0B, IPaBIIbHON MHUpaMubl (IPaBUIBLHOTO TETPAdIPA);

0) n300paXkeHHsI MPSIMBIX U MJIOCKOCTEHN, MapajuIeIbHbBIX U MEPIEHIUKYISPHBIX pedpaM U IpaHsIM JaHHOI'O MHOTOTPaHHUKA;

B) CEYECHHUsI MHOTOI'PaHHUKOB;

I') Ha U300pa)KEHUU MHOTOTPAHHUKA BBIJIENATH €r0 HEBUIUMBIE 3JIEMEHTHI IITPUXOBBIMU JINHUSMH;

1) OTIpeNeNsTh («BUAETHY») U BBIYUCISTD YIIIbI MEXK/y €r0 peOpaMu U IpaHsIMHU, JTUHEHHBIE YIIIbl ABYTPAHHBIX YTJIOB MEXKAY €ro IpaHsIMH;

- CTPOUTH Pa3BEPTKH MHOTOI'PAaHHUKOB;

- II0JIb30BaThCs TeopeMoit [lexapTa-Oitniepa 1uist onpenenenus ogHoro u3 urcen B, P u I, ecnu B 1aHHOM MHOTOIpaHHUKE U3BECTHBI JIBA U3 HUX.

Ilpusma u napannenenuneo

Onpenenenue npu3Msl U ee neMeHToB. KonnuecTBo BepuinH, pedep, rpanel, iuaronanei y n-yroiabHoi npusmsl. [psimas u HakinoHHas npu3Msl. [IpaBuinbHas
npusma. [IpuzmaTnueckas moBepxHocTb. [lepnenankynspHoe cedeHne npu3Mbl. bokoBas U MOIHAs HOBEPXHOCTH MPHU3MBIL; (HOPMYJIbl BBIYMCICHUS UX TUIOIIAICH.
@opMyIibl BEIYMCIEHUS 00bEMOB MPSIMO M HAaKJIOHHOU npu3M. Onpenenenue napamuienenumnena. HaknoHHbIH, TpsMoil, TpSMOYTONbHBIN apaieenue.
CgoiicTBa auaroHanei napamienenumnena. CBOMCTBO MpsMOyronbHOTo napamienenunena. Ky6. [Toctpoenne miockux ceueHuid MpU3MbI U TTapajuieenunesaa
Pa3IUYHBIMU METOJAMM.

OcHoOBHAa 11€b:

- BBECTH ONPEICIICHUE: TIPU3MBI U €€ JIEMEHTOB; MPSIMOM, HAKJIOHHOW, MPAaBUJILHON MPU3MBbI; U3YYUTh UX CBOMCTBA;



- BBECTH IIOHATUSA:
a) IPU3MATUYECKOH MOBEPXHOCTH, IPU3MATHUECKOTO TeJa, UX NMEPIEeHAUKYISPHBIX CEYEHUH;

0) OOKOBOH U TMOJHOM TTOBEPXHOCTH MPU3MBI,

- BBECTH OIpeiesIeHHEe Napaljiesenuea: HakJIOHHOTo, IPSMOro, IPSMOYTOJIBHOT0; Ky0a;

- I3Y4YMTh CBOMCTBA JMArOHAJICH MapalIeNeuIe/a,;

- BBIBECTU ()OPMYJIbI BBIYMCIICHHUS TUIOIAAEH PU3MBI, TapaJlieIenuIea;

- (hopMUpPOBaATh YMEHUS YIEHUKOB:

a) CTPOUTH METOOM CJIEI0B, METOJJOM BHYTPEHHET O IPOEKTUPOBAHUS, KOMOMHUPOBAHHBIM METOJIOM CEUEHUS MPU3MBI U MapauleenuIea U BBIYUCIATh IUI0IIAH
ITUX CCUCHHM;

0) «BUIETH» Ha N300paKEHUH IPU3MBbI U NapajliesIenuea yIiibl MeX/y ero pedpamMu U rpaHsMu, JIMHEHHbIE YIIIbl IBYTPAHHBIX YITIOB MEX]y €r0 IpaHsIMU;

B) pellaTh 3a/1a4y Ha BBIYHUCIICHUE: IBYTPAHHBIX YIJIOB IIPU peOpax MpU3MBbl U Mapajulelenunea; miomaaei 60KoBo, NOIHOM MOBEpPXHOCTEH U 00beMa IPU3MBbI U
napaJulesIenuIeia, COIPOBOXKAasl KaKAbIH 11ar IOCTPOEHUS U BBIUYUCIICHNS KOPPEKTHOM apryMeHTaIue.

B pesynbrare u3ydeHus 3Toi TeMbl Ha MPO(UIBHOM YPOBHE YUEHUK JOJDKEH 3HATH/TIOHUMATh:

- OIIPE/ICIICHHUS

a) IPU3MBI U €€ DJIEMEHTOB; NPSMOI1, HAKJIIOHHOM, PAaBUILHON MTPU3MBbI U UX CBOMCTBA;

0) NepneHIuKYJISIPHOro CEYEHUs IPU3MATUYECKOM MOBEPXHOCTHU (IIPU3MATUUYECKOTO TENA);

B) Napajuienenumnena (HakJIoHHOTo, IPSIMOTo, IPSMOYTOJILHOTO), Ky0a;

- paznnuue MeXay IPU3MON U IPU3MATHYECKUM TEJIOM;

- CBOMCTBA IMAaroOHaJIeH MapasuleeuIea;

- €CIIM IPSIMOM MapaJuIelIeIUIe]] He IPSAMOYTOJIBHBIN, TO €r0 CEYEHHEM INIOCKOCTBIO, MPOXOIALIEH Yepe3 MPOTUBOJIEKAIME CTOPOHBI OCHOBAHUM, SIBIIETCS
IapajuieorpamMmm, HO He PSIMOYTOJIBHUK;

- (hopMyJIBI BEIYMCIICHUS TUIOIIA/Ie OOKOBOM M TIOJIHOM MOBEPXHOCTEH IPU3MBI;

- mo0ast III0CKOCTh, MPOXOAIIAsl YEPE3 CEPEIUHY IMaroHajIy MapaieNenunena, 1eIUT 3TOT Napauleenunel Ha 1Ba paBHOBEJIMKUX MHOTOTpaHHHUKa

YMETB:

- CTPOUTD «IIPOCTOPHBIE» U «KPACUBBIE» U300paKEeHUS NPSIMOI U HAKIIOHHOM NMPHU3MBI, IPSMOT0 ¥ HAKJIIOHHOTO MapaiesIenuesia ¢ MociaeyIoIuMH
JIOTIOJTHUTEIBHBIMH ITOCTPOSHHUSIMU Ha 3TUX U300paKEHUAX; Ha N300paykeHUH MTPU3MBI U Tapajiesienunea:

a) BBIACIATH UX HEBUJIMMBIE AJIEMEHTHI IUTPUXOBBIMU JIMHUSMY;

0) «BUIETH)» YIJIbl MEXIY €ro pedpaMu U rpaHsMu, TUHEHHbIE YIJIbI IBYTPAHHBIX YITIOB MEX/y €r0 I'PaHs MM U YMETb UX BBIYUCIATD, UCIIONB3Ys YCIOBHUE 3a]1a4H;
- CTPOUTH PA3IIMYHBIMU METOJAMU CEUEHHUs IPU3MBI U NTapaJUICIEIUIIEa, BBIYACIATD IIOIIAIN ITUX CCUCHUN;

- pemarth 3aJjauu Ha BBIYMCIIEHHUE IO OOKOBOI U MOJIHON MOBEPXHOCTH, 00beMa MPU3MbI U Mapaljiesienune1a, apryMEHTHPOBAHO 0OOCHOBBIBAs KayK bl IIar
IIOCTPOEHUS U BBIYUCIICHHUS.

Tpexzpannvie u MHO20ZPaAHHBbLE Y2T1bl

[Tonarue o MHOTOrpaHHoM yrie. Bepmna, rpanu, pedpa, II0CKKUe YTkl IPH BEPIIUHE BHITYKIOr0 MHOTOIPAaHHOTO yria. TpexrpaHHslii yroi. Teopema o MIocKux
yIJ1ax TPEXIPaHHOIO yria (HepaBeHCTBO TPEXTPAHHOTO yria). Teopema o cyMMe INIOCKMX YIUIOB BBITYKJIOTO MHOTOrpaHHoro yria. Teopema cuHycoB 1 Teopema
KOCHHYCOB TPEXTPaHHOIO yIJIa.

OcHoOBHAa 11€b:

- BBECTH MOHATHE BBIITYKJIOTO MHOTOTPAHHOTO yIJIa, €r0 BEPIINHBI, IPaHU, pedpa, INIOCKOTro yIJla Py BEPLIMHE;



- IOKa3aTh TEOPEMBI O CBOMCTBAX TPEXTPAHHOTO YTJIa;

- U3Y4YHUTh TEOPEMY KOCHHYCOB U TEOPEMY CUHYCOB IS TPEXTPAHHOTO YIa.

B pe3ynbraTe u3yueHus 3Toi TeMbl Ha MPOPHUILHOM YPOBHE YUYEHUK JOJKEH 3HATH/TIOHUMATh:

- HEPaBEHCTBO TPEXI'PAHHOTO YIJia: B TPEXTPAHHOM YIJIe BETHYMHA KaXKJOTO IJIOCKOTO yrila MEHbIIE CYMMBI BEJIMYMH JIBYX IPYTHX €r0 MIOCKUX YTJIOB;

- CyMMa BEJIMYHMH BCEX IUIOCKUX YTJIOB BBITYKJIOIO MHOTOTPAaHHOTO yria MeHblie 360°;

- TEOpEeMy KOCHHYCOB U T€OPEMY CUHYCOB JJIsl TPEXTPAHHOTO yTJIa;

- CEYEHHEM MHOTOTPAHHOTO BBITYKIIOTO YIJIa MIOCKOCTHIO, TPOXOIAIICH Yepe3 ero BHYTPEHHIOI TOUKY U IIEpeceKaroliel Bce ero pedpa, sBIseTCs BHITYKIIbIT
MHOTOYTOJIbHUK;

- MHO>KECTBO BCEX TOUEK IMPOCTPAHCTBA, JICKAIINX BHYTPU TPEXTPAHHOTO yIJia M paBHOYAAJIIEHHBIX OT €ro I'paHei, ecTh JIyd MPsMOM repeceueHus: OMCCEeKTOPHBIX
IUIOCKOCTEH IBYTpaHHBIX YIIIOB 3TOTO TPEXTPAHHOIO yIIia;

YMETh:

- HaXOJIUTh PACCTOSHUE OT BEPIIHUHBI YTIIa 10 TOYKH, PACIIONOKEHHON BHYTPH YIJla M paBHOYJAJICHHHON Ha TaHHOE PAcCTOsIHUE OT €ro: a) TpaHeil; 6) pedep,
apryMEHTHPOBAHO 0OOOCHOBBIBAS KaX/IBIH IIAr MOCTPOCHUS ¥ BHIYMCICHUS;

- HaXOJIUTh BEIIMYUHY yIJIa:

a) KOTOPBI 00pa3yeT C MI0CKOCTHIO IPaHU TPEXTPAHHOTO YTJia Jyd ¢ HA4aJIoM B €r0 BEPIIMHE, JICKAIIUH BHYTPH 3TOTO YIJIa U COCTABISIONIMNA CO BCEMH €r0 TPaHIMHU
paBHBIC YTIIBI;

0) KOTOpEII 00pa3yeT ¢ peOpPOM MHOTOTPAHHOTO yIJIa JIyd C HA4aJIOM B BEPIIMHE YTJIa, JIeKAIIUN BHYTPU 3TOTO YIila U COCTABIISAIONINI CO BCEMH €ro peOpaMu paBHbIC
YTJIBL.

Hupamuoa

Omnpenenenne MUpaMHJIbI U ee 37eMeHTOoB. KonmuecTBo BepimH, pedep U rpaHel y Mm-yrojibHOU mupamuabl. HekoTopbie yacTHBIC BUIBI TUPAMHU/I: TUPAMHUIA, BCE
OOKOBBIE peOpa KOTOPO paBHBI MEXAy cO00M (Bce O0KOBBIE pedpa MupaMuIbl 00Pa3yIOT PaBHBIE YTJIIbI C FIOCKOCTHIO €€ OCHOBAHUS); TUpaMua, BCE IBYTPaHHBIC
YIIIBI KOTOPOW MPHU pedpax OCHOBAHMSI PaBHBI MEX Ty COOOI; MUpamMuIa, POBHO OJJHa OOKOBas TpaHh KOTOPOH MEPIIEHANKYIISIPHA ITIOCKOCTH €€ OCHOBAHHUS;
MUPAMHJIA, IBE COCETHUE OOKOBBIC TPaHU KOTOPOU MEPIICHIUKYIISIPHBI IFIOCKOCTH €€ OCHOBAHWS; ITMPAMUJIA, JIBE HECOCETHUE OOKOBBIE TPAaHH KOTOPOI
MEPIeHIUKYISIPHBI TUIOCKOCTH €€ OCHOBAHMUS, MUpaMuia, 00KOBOe pedpo KOTOpOit 00pa3yeT paBHbBIE YIIIbI ¢ peOpaMu OCHOBAHUS, BBIXOISIIMMH U3 OJHOW BEPILIUHEI.
DopMymbl BEIYUCICHUS TUIOMIA e OOKOBOM U MOTHOW MOBepXHOCTeN mupaMusl. [IpaBuiibHas mupaMua U ee cBoicTBa. Anodema mpaBUIbLHOM MAPAMHUIBIL.
DopMybl BEIYUCIEHUS TUIOMAAe OOKOBOM U MOTHOM MOBEPXHOCTEN MPaBUILHON mupamMuabl. CBOMCTBA MapalljieIbHbIX CEYCHUI MUPAMHIbL. Y CEUeHHAs MUPaMH/Ia,
(GhopMyJITBI BEIYUCIICHUS €€ OOKOBOM M MOJTHOM MMOBEPXHOCTEH.

OcHOBHAas 1EJTh:

- BBECTH ONPEJIEICHUE TUPAMU/IBI, YCEUEHHON MUPAMU/IBI U UX DJIEMEHTOB;

- BBIBECTH (POPMYJIBI BHIYHMCIEHUS TUIONIAIell OOKOBOM M MOJIHOM MOBEpXHOCTEN, 00beMa MUPaMUIbl U YCEUEHHON MUpPaMUJIbl;
- U3yYEHHE HEKOTOPBIX YACTHBIX CBOMCTB IMPaMU/; CBOMCTBA TETPAdIPA;

- BBECTH OIPEEIICHNE IPABUIILHON MUPaMUIbL; U3yYUTh €€ CBOMCTBA;

- I3Y4YMTh CBOMCTBA MapajlIeIbHBIX CEYCHUM MMPaMUJIBI;

- (hOopMUPOBATh YMEHUS YHALIUXCA:

a) BEPHO M HATJISIHO U300pakaTh MPaBUIIbHbIE TUPAMU/IBI;

0) CTPOUTB CEUCHMs PA3JIMYHBIX TUPAMUJ M HAXOAUTH IUIOLIAAN IIOCTPOEHHBIX CEUEHUH;



B) HaXOJUTh IUIOMIA X OOKOBOM U MOJIHON MOBEPXHOCTEH, KOPPEKTHO apTryMEHTUPOBATh KAXKIBIN «ILIAT PELICHUS;

B pe3ynbrate u3ydeHus 3Toi TeMbl Ha MPOGUIBHOM YPOBHE YUCHHK JI0JIKEH 3HATh / TOHUMATh!

- B IIKOJIE M3YYAIOTCs TOJIBKO BBIITYKJIbIE MHOIOI'PAHHHUKH, I03TOMY OCHOBAHUSIMH U CEUEHUSIMU ITUX MHOT'OI'PAaHHUKOB SIBJIAIOTCS TOJIBKO BBIITYKIIbIE
MHOI'OYTOJIbHUKHY;

- onpesienieHne nupamMusl. [IpaBuiibHONM MUpaMu/ibl, yCEYEHHOM MUPaMUbI U €€ 3JIEMEHTOB;

- CBOMCTBA MapajuleIbHbIX CEYEHUN MUPaMU/IbL;

- CBOMCTBA TETPadApa;

- IBYI'PaHHBIM YIJIOM IIPU peOpe MUpaMUIbl ABISETCS COAEPIKALIUM 3Ty TUpaMULy JIBYTPaHHBINA yroj, 00pa30BaHHBIN IUIOCKOCTSAMH T€X IPaHeil, B KOTOPbIX
pAacIIoIoKEHO AaHHOE Pedpo;

- 1100ast TpaHb TETPa’Ipa MOXKET OBbITh MPUHSATA 32 €r0 OCHOBAHHUE;

- 110001 BBIMYKJIBI MHOTOTPaHHUK, B TOM YHCIIE JIFOOYIO0 TUPaMUAY, MOXKHO pa30UTh Ha HEKOTOPOE YUCIIO TETPadIPOB;

- TETpa’JIp, BCE BHICOTHI KOTOPOI'O MEPECEKAIOTCS B OJJHOM TOUKE, HA3bIBAETCS OPTOLIEHTPUUECKHUM. , @ TETPa’JIp, BCE IPAHU KOTOPOTO — paBHbIE TPEYTOJIbHUKH,
Ha3bIBACTCSI PABHOTPAHHBIM; IIPABUJIBHBIN TETpa3p ABJISETCS OPTOLEHTPUUECKUM U PABHOIPAHHBIM;

- CBOMCTBA MPAaBUILHOW IUPAMMU/IBI;

- IPU3HAKU IPABUIIBHOM MUpPaMUIbI;

a) ¢ paBHBIMU OCHOBAHUSIMU OTHOCSITCS] KaK JUIMHBI UX BBICOT, OIYHIIEHHBIX Ha 3TH OCHOBAHMSI,

0) ¢ paBHBIMH BBICOTAMH OTHOCATCS KaK IUIOIAH UX OCHOBAHUM;

B) UMEIOIINX PaBHbIE TPEXTPAHHBIE YIJIbI, OTHOCATCS KaK IPOU3BEACHUS JUIUH pedep, 00pa3yrommx

3TH YIJIBI,

- €CJIU:

a) Bce OOKOBBIE pedpa MUpaMH/Ibl paBHBI MEXAY cO00i, TO OPTOrOHAIBHON MPOEKLKEN BEPIINHBI MHPAMU/IbI SIBIISIETCS LEHTP OKPYKHOCTH, ONMCAHHOW OKOJIO €€
OCHOBaHUS; B YaCTHOCTH, €CJIM OCHOBAHUEM TaKOI MUpaMUIbl SBISETCS MPSAMOYTOIbHBIA TPEYTOIbHUK, TO OPTOTOHAJIBHON MPOEKIMEN BEPIIMHBI 3TOM MUpaMUabl Ha
€€ OCHOBaHME CIYKUT CepeIMHA TMIOTEHY3bl TPEYTOJIbHIUKA-OCHOBAHUS;

0) Bce IBYrpaHHBIE YIJIbl MUPAMUIbI IPH pedpax ee OCHOBaHMs paBHBI MEX1y 000, TO OPTOrOHAIBHOM MPOEKIMe BEPIIMHBI TAKOH MUPaMU/Ibl Ha €€ OCHOBAHUE
SIBJISIETCSL LEHTP OKPYKHOCTH, BIMCAHHOM B 3TO OCHOBAHMUE;

B) POBHO OfIHa OOKOBasi rpaHb MUPAMHUJIBI IEPIICHANKYIISIPHA IUIOCKOCTH €€ OCHOBaHMS, TO OPTOrOHAJIbHON MPOEKIMEN BEPIIMHbI TAKOM MUPaMUIbl HA €€ OCHOBAaHHE
SBIISICTCS TOYKA MPSMOM, IPOXOJIAIIEH Yepe3 CTOPOHY 3TOH OOKOBOM TpaHu

T') BE coceHHE OOKOBBIE TPAHU MUPAMU/IbI TEPIIEHANKYISIPHBI TNIOCKOCTH €€ OCHOBAHHUS, TO BBICOTOM TaKOM MUpaMUbI ABIsieTcs oliiee 60KoBoe pedpo JaHHBIX
OOKOBBIX I'paHel;

1) IB€ HE coceiHre OOKOBBIE IPaHU MUPAMU/IbI IEPICHIUKYIISPHBI, IUIOCKOCTH €€ OCHOBaHMS, TO OCHOBAHHUEM BBICOTHI TAKOW MUPAMUBI SIBJISIETCS TOUKA
NepeceYeHMs IPSMBIX, COAEPKAIIUX CTOPOHBI OCHOBaHMSI IUPAMU/IbI, JIEKAIUE B 3TUX MEPIEHANKYIIAPHBIX TPAHSIX;

YMETh:

- BEPHO U HATJISITHO U300pakaTh:

a) IPaBUIIbHBIC TUPAMU/IBI;

0) mupamuy, Bce O0KOBBIE pebpa KOTOpO 00pa3yroT paBHBIE YTJIbl C INIOCKOCTBIO €€ OCHOBAHUS (Bce OOKOBBIE pedpa MUpaMu Ikl paBHBI MEXKIY COOO0);

B) IUpaMu/y, BCE€ IBYTPaHHbBIC YIIIbl KOTOPOU MpU pedpax OCHOBAHMS paBHBI MEXIY COOOM;

I') DUpaMUay, POBHO O/lHA OOKOBas IpaHb KOTOPOH NEPIEHANKYJIPHA INIOCKOCTH €€ OCHOBAHUS;



1) MUpaMUIy, IBE COCETHUE (IBE HE COCEIHME) OOKOBBIE TPAaHU KOTOPOH MEePIIEHANKYISPHBI TUIOCKOCTH €€ OCHOBAHUS;

- CTPOUTH CEUEHUS PA3NIUYHBIX BUIOB MUPAMU]I PA3IMYHBIMU METOJIaMU ¥ HAXOJUTH TUIOIIAIU TOTYYCHHBIX CEYEHHH, apryMEHTHPOBAHO OOBSACHSA KaXKIABIN «a11ar
peleHus»;

- HaXOJUTh IIOIIAIN OOKOBO U MOJHOW MOBEPXHOCTEH, 00bEM pa3IUYHbBIX BUIOB MUPaMUJ (B TOM YHCIIE, YCEYCHHBIX ), KOPPEKTHO apryMEHTHPYsI KaXAbIH «amar
peIIeHUs.

Ilpasunvuvie MHO20ZpAHHUKU

Jloka3zaTenbcTBO TeopeMbl Jlekapra-Oiiepa A BBITYKIbIX MHOTOTPAHHUKOB. BUJIBI, 37IeMEHTHI U CBOMCTBA MPaBUIILHBIX MHOTOIPaHHUKOB. Beruncinenue miomaaei
MOBEPXHOCTEH U 00bEMOB IIPABUIILHBIX MHOTOTPAaHHUKOB. Pelienne 3a1a4 Ha Bce BUIbI TPABUIIBHBIX MHOTOIPAaHHUKOB.

OcHOBHAa 11e1b:

- Toka3ath Teopemy Jlekapra-Diiiepa A BBITYKIBIX MHOTOTPAaHHHUKOB;

- BBECTHU MOHATHE NMPABUILHOTO MHOTOTPAaHHHKA;

- I0Ka3aTh TEOPEMY O CYIIECTBOBAHUH IISITH TUIIOB MPABUIHHBIX MHOTOIPaHHUKOB;

- U3yYUTh CBOWCTBA MPABWIIBHBIX MHOTOT'PAaHHUKOB;

- popMupOBaTH YMEHUS yUAITUXCSl BEPHO U HATJISIIHO M300pakaTh MPAaBWIbHBIE MHOTOTPAHHUKH, CTPOUTH UX PA3BEPTKH U CKJICUBATh MOJIEIIH;

- opMupOBaTH YMEHUS yUALTUXCS:

a) CTPOUTH CEUCHUS MPABMIBHBIX MHOTOTPAHHUKOB PA3TUYHBIMU METOAAMH U HAXOUTH IUIOMIAIH ITOJTYYCHHBIX CEYCHH, apTyMEHTUPOBAHO OOBSICHSS KaXIbIi «II1ar
peuieHus;

0) HaXOAUTH IIOMIAAX OOKOBOM M MOJHOM MOBEPXHOCTEHN, 00BEM PA3THUUHBIX MPABHIBHBIX MHOTOIPAHHUKOB, KOPPEKTHO apTyYMEHTUPYS KaXkIbIH «IIIar PEeIIeHUs».
B pesynbrare uzydueHust 3Toil TeMbl Ha TPOPHILHOM YPOBHE YUCHUK JTOJDKEH 3HATH/TIOHUMATh!

- I0Ka3aTeNbCcTBO TeopeMbl JlekapTa-Oiiepa Ajs BBITYKIbIX MHOTOTPAHHUKOB;

- OTpe/IeJIeHNE IPaBUILHOTO MHOTOIPaHHUKA;

- IOKa3aTeJIbCTBO TEOPEMBI O CYIIIECTBOBAHUH IISITH THIIOB MPABHJIBHBIX MHOTOTPAHHUKOB;

- CBOMCTBA MPABWJIHLHBIX MHOTOTPAaHHHUKOB;

YMETB:

- BEpHO U HATJISIHO N300pakaTh MPaBUIbHBIE MHOTOTPaHHUKH, CTPOUTH UX Pa3BEPTKHU U CKIIEUBATH MOJIEIH;

- CTPOUTH CEUEHUS MPABUIBHBIX MHOTOTPAHHUKOB PA3IMYHBIMU METOJAMH U HAXOJUTh IJIOMIAAH MMOJTYYCHHBIX CEUCHUI, apTyMEHTUPOBAHO OOBSICHSS KaXIbIi «I11ar
pELICHUS

- HaXOJUTh IUIOMIAIN OOKOBOM M TIOJHOW MOBEPXHOCTEH, 00HEM Pa3IUYHBIX MPABIILHBIX MHOTOTPAHHUKOB, KOPPEKTHO apryMEHTUPYS KaXKIBIN «II1ar PEIICHUsD.
Tema 8. @uzypul epawgenusn (24 uaca)

Hununop u konyc

[ToBepxHoCTh U Teno BpameHus. LHununap. OcHoBaHus, 00pa3ymooiine, 0ch, BbICOTa MUIUHApA. [[minHapuyeckas moBepXxHOCTh BpaimieHus. CedeHus IUIuHapa
TIOCKOCTHI0. M300pakenue munmuHapa. KacatenpHas miockocTs K HWIMHAPY. Pa3zBepTka muuHapa. Beraucienne miomaaeii 00KoBoW U MOTHON OBEPXHOCTEN
mwmHapa. Konye Bpamenus. Bepiiraa, ocHoBaHUE, 00pa3yroliye, 0Ch, BBICOTa, OOKOBas U MOJTHASI TOBEPXHOCTH KOHYca. CedeHuns KOHyca MIOCKOCTBIO.
PaBHOCTOpOHHMIT KOHYC. KacarenbHas miockocTs kK KoHycy. M300pakenne konyca. Pa3pepTka. Beraucienue miomnianeir 60KoBO# M MOJHOM MOBEPXHOCTEH KOHYCA.
CBoiicTBa mapayyIeIbHBIX CEYCHUH KOHYCa. Y CEUEeHHBIN KOHYC: OCHOBaHHUSI, 00pa3yroIIre, BbICOTa, OOKOBAas M TMOJIHAS TOBEPXHOCTU. Brruucienue miomnaaei
OOKOBOH M MOJTHON MOBEPXHOCTEH YCEUEHHOTO KOHYCA.



OcHoBHasl LIETb!

- BBECTH ONPEACICHMS: MIMHAPA BPAIIEHUs U KOHYCa BPAIIEHUs, UX 3JIEMEHTOB; OCHOBaHMUS,

BBICOTHI, OCH, 00pa3yollel, paJinyca OCHOBaHUS; NEPIIEHAUKYIIIPHOIO CEUCHUsI; OOKOBOW U MOJIHOM MOBEPXHOCTEH;

- BBIBECTU ()OPMYJIbI BBIYMCIICHUS TUIOINAAN OOKOBOH U MOJIHOM MOBEPXHOCTEN IIMIMHIPA U KOHYCA;

B pe3ynbrate n3ydeHus 3Toi TemMbl Ha IPOGUIBHOM YPOBHE YUYEHHK JIOJIKEH 3HATh/IIOHUMATh:

- OlIpeieIeHne LIMIIMH]PA U KOHYCa BPALleHUs], UX 3JIEMEHTOB; OCHOBAaHUS, BEICOTHI, OCH, 00pa3yIolIel, paguyca OCHOBaHUS; IEPIEHUKYIISIPHOTO ceueHusl; 00KOBOM
Y TOJTHOM NMOBEPXHOCTEM;

- 11000€ MepreHANKYIIpPHOE CeUYeHHE LIMIIMHAPa (KOHyca) €CTh KpYT, a MepIeHANKYIIIpHOEe cedeHne OOKOBON TOBEPXHOCTH LIMIMHPA — OKPYXKHOCTb; LIeHTphl 3THX
OKPY’KHOCTEH U KPYrOB — TOYKH I1€PECEUECHUS CEKYIIMX MIOCKOCTEH U OCH LIMIIMHpA (KOHYca);

- OCEBBIM CE€YEHUEM LIWIMH/PA BPALICHUS ABJISETCS NPAMOYTOJIbHUK, CTOPOHBI KOTOPOT'O PaBHbI IMAMETPY OCHOBAHHUS U 00pa3yroleil LIHIMHIPA; OCEBBIM CEUEHUEM
KOHYCa — PaBHOOEPEHHBIN TPEYrOJIbHUK, OCHOBAHUEM KOTOPOTO CIIY>KUT IMaMETP OCHOBAaHUS KOHYCA;

- (hopMyJIbl BBIYMCICHMS IO OOKOBOM 1 MOJIHOM MOBEPXHOCTEN IIMIMHIPA U KOHYCA;

- 1r00ast TNIOCKOCTh, MTPOBEACHHAS Yepe3 CEPeMHY OCH HWIMH/PA, pa30MBaeT ATOT HWJIMH/P Ha BA PAaBHOBEIMKUX TeJa;

- [IpY PELICHNUH 33]1a4l, B KOTOPOU J1aH MpaBUIbHBI MHOTOTPaHHUK, BIMCAHHBIN B KOHYC, IOCTATOYHO U300pa3UTh CEUEHUE ITUX (QUTYD IJIOCKOCTBIO, TPOXOSALIECH
yepe3 0Ch KOHYCa M IMaroHajib OCHOBaHMSI MHOIOI'PaHHUKA, TOT/Ia PEIIEHUE IaHHOM CTEpEeOMETPUUECKOM 3a7jaui CBOJIUTCS K PEILICHUIO 3a/1a4M IIJIAHUMETPUYECKOM;
YMETbh:

- BBIBOJHTD (hOPMYJIbl BBIYMCICHHS TUIOMIAN OOKOBOM: U TIOJTHOM MOBEPXHOCTEN IIMIIMH/IPA U KOHYCa;

Cohepa u wap

[Hap u chepa. Xopaa, tuametp, paguyc chepsl u mapa. M3o0paxkenue chepsl. YpaBHeHue cepol. Bzaumuoe pacnonoxenue chepsl u miockoctu. [lepeceuenue
napa 1 cepsl ¢ IockocThio. IlnockocTs, kacarenbHas kK cepe u mapy. Teopemsl 0 kacarenabHo miockocTu. Lllapel u cdepsl, BoucaHHbIE B ABYTPAaHHBIN yTroa u
MHOrOrpanssii yroiu. [llapoBoii cermMeHT, ero OCHOBaHHME M BBICOTA; CErMEHTHAs MOBEpXHOCTh. [IlapoBoii ciloi, ero OCHOBaHUs U BBICOTA; apoBoii nosc. [laposon
CEKTOP U €ro MOBEPXHOCTb. DOPMYIIBI [T BEIUMCIIEHUS MIIomaieit cdepsl, CerMeHTHON OBEPXHOCTH, IAPOBOT0 MOsCa, TOBEPXHOCTH IIAPOBOT0 CEKTOPA.

OcHOBHas 11eJIb:

- BBECTH OmpeesieHrne cepsl U mapa, uX pajanyca u Juamerpa;

- BBIBECTH: ypaBHEHHE chepbl U HEPABEHCTBO I1apa; GOopMyIIbl BBIYUCICHHUS TUIOIAIA TOBEPXHOCTH U 00beMa I1apa, MapoBhIX MOsCa, CEKTOPa CErMEeHTa;

- (hopMHpOBaTh YMEHUE YHAIIUXCSI:

B pe3ynbrare nzyuenus 3Toi TeMbl Ha MPOPUIBHOM YPOBHE YUEHUK JOJIKEH 3HATh/TIOHUMATh!

- eci ceueHue cheprl JUaMeTpaTbHON TUIOCKOCTHIO H300paKeHO B BUJIE JUINIICA, TO KOHIIBI AHaMeTpa cephl, MEPIeHIUKYISIPHOTO 3TOH IITIOCKOCTH, HAXOISTCS HE
Ha OKPYKHOCTH (a0bpuce), «u3o0paxarorieit chepy, a BHyTpH Kpyra 3TOH OKPY>KHOCTH;

- IJIOCKOCTh, KacaTenbHas K cdepe, NepreHIuKyIsipHa paguycy, IPOBEIEHHOMY B TOUKY X KaCaHUs;

- ecJM npsiMast a kacaetcs cepsl B Touke M, TO 3Ta npsimasi KacaeTcsi B Touke M Toil OKpy>KHOCTH OOJIBIIOTO Kpyra, KOTOpast ABJISIETCS ceueHneM chepbl U
JIIMAMETPATBHOMN TIJIOCKOCTH, MPOXOISIICH Yepe3 MPsMYIO a;

- ecniu pacctosiare d oT meHTpa 1mapa (chepsl) 10 TaHHOW TIIOCKOCTH MEHbIIe paauyca R mapa (cdepsi), To mepeceueHneM mapa (chepbl) ¢ MITOCKOCTBIO SBISICTCS
KpyT (OKpY>KHOCTB). LleHTpoM 3TOTO Kpyra (3TOM OKPY>KHOCTH) SIBJIIETCS OCHOBAaHUE TIEPIIEHAUKYIISIPA, TPOBEACHHOTO M3 IIEHTpa 1m1apa (cdepsl) Ha JaHHYIO
MJIOCKOCTh, MJIM CaM IIeHTp mapa (cepsl), €CIIU MITOCKOCTh MPOXOIUT Yepe3 ITOT IEHTD;

- €CJIM PACCTOSIHKE OT IIeHTpa mapa (cdepsl) 10 JaHHOM ITOCKOCTH PaBHO paauycy mapa (chepsl), TO TUIOCKOCTh KacaeTcs 1mapa (cdepsi);



- equametp mapa (chepsl), AETAMIMNA ero XOpay MonojiaM, MepneHANKYIIPEH dTOH XOp/e;

- OTPE3KU BCEX KacaTelIbHbBIX MPSMBIX, IPOBEACHHBIX K LIapy U3 OJHOM PacloIoKEHHON BHE I1apa TOYKH, paBHBI MEXKIY cO00ii;

- IPOU3BEICHNE JUIMH OTPE3KOB XOp/ IIapa, IPOXOISAIIUX Yepe3 OJIHY U Ty K€ BHYTPEHHIOIO TOUKY Il1apa, eCTh BelHunHa nocTosiHHas (paBHast R2 —d2, rne R —
panuyc mapa, d — paccTosiHue OT LEHTpa I1apa 10 JaHHOM TOYKH);

- €CJIM U3 OJHOM U TOH K€ TOYKM BHE IIapa MPOBEICHBI K HEMY CeKyIlas U KacaTejabHasi, TO IPOU3BEICHHUE UTMHBI OTpe3Ka Bcel CeKylllel Ha IJTMHY OTpe3Ka ee
BHEIIHEH YacTh paBHO KBaApaTy

- JIUTMHBI OTpe3Ka KacaTenbHou (1 paBHO d2 — R2, rie R — pangunyc mapa, d — paccrostHue ot eHTpa Imapa 10 JaHHON TOYKH),

YMETb:

- BBIBOJIUTH (DOPMYJIBI BBIYUCIICHHUS TJIOL[AIM TOBEPXHOCTH I1apa, MAPOBBIX M0sICa, CEKTOPa, CETMEHTA;

Tema 9. Iloemopenue (10 uacos)

11 kmacc (105 yaca)

Tema 1. Iloemopenue
[loBTOpenue marepuaina 10 knacca.

Tema 2. Bekmopnutii memoo 6 npocmparcmee (10 uacos)

Bexkrop B npocTpancTBe. ENMHUYHBIN U HYJI€BOM BEKTOp. IIpoTHBONOI0KHEIE BEKTOPBI. EUHCTBEHHOCTD OTJIOKEHUS OT JaHHOM TOYKHM BEKTOPA, PABHOI'O TAHHOMY
BekTOopy. KosirHeapHOCTh IBYX BEKTOPOB U €€ FeOMETPUUECKU cMbICH. JInHelHbIe onepaliuu Ha/l BEKTOpaMH (CJI0KEHHE, BBIUUTAHUE, YMHOKEHUE BEKTOpa Ha
YHCII0) U uX cBoicTBa. KoMmanapHOCTH Tpex BEKTOPOB. Pa3iiojkeHne BeKTopa Mo JIByM HEKOJUIMHEAPHBIM BEKTOPaM, KOMIIJIAaHAPHBIM C JAHHBIM BEKTOpOoM. Tpu
HEKOMIUIaHapHBIX BeKTopa. PasnoxeHune BeKTopa 1o TpeM HEKOMITIaHapHbIM BekTopaM. BekTopHblii 6a3uc B mpocTpaHcTBe. Pa3inoxkeHue BeKTopa U ero
KOOpJIMHATHI B IAHHOM BEKTOPHOM Oazuce. Y CIIOBUE KOJUIMHEAPHOCTHU JBYX BEKTOPOB U KOMILIAHAPHOCTH TPEX BEKTOPOB B MMPOCTPAHCTBE. YTOI MEXKIY ABYMS
BeKkTOpaMu. CKaJIIpHOE TPOU3BEACHNUE BEKTOPOB U €r0 CBOKWCTBA. DOPMYIIbl, CBA3aHHBIE CO CKAISIPHBIM MPOU3BEAEHUEM BEKTOPOB. [IpM3HaK nepneHAnKyIsIpHOCTH
JIByX BEKTOPOB. BEKTOpHOE 10Ka3aTenbCTBO MPU3HAKA EPIEHIUKYIIIPHOCTH IPSIMON U INIOCKOCTH, TEOPEM O TPEX NEPIIEHINKYIIApax.

OcHoBHasl LIeTb!

- BBECTH MOHSATHSL:

a) BEKTOpa, JTMHEHHBIX ONEPALUNA HaJl BEKTOPaMH U U3Y4YHUTh UX CBOWCTBA;

0) BeKTOpHOTO 0Oa3uca B MPOCTPAHCTBE;

B) pa3JIoKEHUsl BEKTOpA U €ro KOOPHMHAT B JaHHOM 0asuce;

T') CKaJIIPHOT'O IIPOU3BENEHUS ABYX BEKTOPOB; U3YUUTh €TI0 CBOWCTBA;

- (hopMUpPOBATh YMEHUS YUAIUXCS IEPEBOIUTH YCIOBHE T€OMETPHUUECKOM 3a1aui B BEKTOPHYIO TEPMHHOJIOTHIO U CUMBOJIUKY (Ha «BEKTOPHBIH SI3BIKY»), 3aTEM
rpaMOTHO (6€30IMO0YHO) BHIMOIHATE COOTBETCTBYIOIIHE alreOpanyeckue onepanuy Hajl BEKTOpaMH 1, HAKOHEII, OJyYeHHBIH B BEKTOPHOH (hopMe pe3ysIbTaT BEPHO
HEPEBOJIUTH «OOPATHOY, Ha «SI3bIK YUCTO T€OMETPUUECKUII;

- UCTOJIb3Ys N300pakeHUsI Ky0Oa, MpaBWIIBHOM MUPaMUbI, IPABUIIBHOIO TETPAdpa, Napajuleienuneaa, GopMUpOBaTh YMEHHs yYaIUXCsl pellaTh BEKTOPHBIM



METOJIOM 3a/1auu:
a) ap(UHHOTO XapaKTepa Ha B3aUMHOE PACIIOJI0KEHHE TOUYEK, MIPSMBIX U IJIOCKOCTEH;

0) METPUUYECKOTO XapaKTepa Ha HAXOXK/IEHUE PACCTOSHUM, YIJIOB, MIIOIIAJCH.

B pesynbraTe u3yueHus 3Toi TeMbl Ha MPOPUILHOM YPOBHE YYEHUK JOJKEH 3HATH/TIOHUMATh:

- OTIpe/iesIeHNe BEKTOPa;

- CBOMCTBA JINHEWHBIX OINEepaluil HaJl BEKTOpaMu;

- OTpe/esIeHre CKAISIPHOTO MPON3BEICHHS IBYX BEKTOPOB U €r0 CBOMCTBA;

- IPU3HAKHU:

a) MapajyIeIbHOCTH U MEPIEeHIUKYISIPHOCTU JBYX HEHYJIEBBIX BEKTOPOB;

0) KOMIUTAaHAPHOCTHU TPEX HEHYJIEBBIX BEKTOPOB;

- YTOOBI BEKTOPHBIM METOJIOM HAWUTH:

a) JUTMHY OTpe3Ka, B KaueCTBEe 0a3MCHBIX BHIOMPAIOT TaKWe BEKTOPDI, IJTMHBI KOTOPBIX U YIJIbl MEXKAY KOTOPBIMU YK€ U3BECTHBI,

0) BeJIMYMHY yTJIa, B Ka4eCcTBE 0a3MCHBIX BHIOMPAIOT BEKTOPHI C M3BECTHBIMU OTHOIICHUSIMH UX JUTHH U U3BECTHBIMHU YTIIAMHU MEX/1Yy HUMU;

- JUIsl 10OKa3aTenbCTBa:

a) MEePHEHIUKYIISIPHOCTH MPSAMBIX, IPSAMOI U IJIOCKOCTH, JIBYX IJIOCKOCTEH YZ00HO MOJIb30BaThCs IPU3HAKOM NEPIIEHIUKYISIPHOCTU ABYX HEHYJIEBBIX BEKTOPOB;

0) mapayuIeIbHOCTU TPEX MPSAMbBIX HEKOTOPOU OAHOM IIOCKOCTH, JOCTATOYHO Ha KaXKAOW U3 ATUX NPSIMBIX BHIOPATh BEKTOP U, UCHOJIb3YsI IPU3HAK KOMILJIAHAPHOCTH
TpeX BEKTOPOB, J0Ka3aTh, YTO BEIOPAaHHBIE BEKTOPHI KOMILIAHAPHBI;

YMETh!

- IpaMOTHO (0€301IMO0YHO) BBIIOJIHATD alredpandeckue onepanuy HaJl BEKTOpaMu;

- IPOU3BOJIUTH PA3JIOKEHNE BEKTOPA B JaHHOM Oa3uce;

- IEPEBOJIUTH YCIOBHE T€OMETPUUECKOM 3a1aui B BEKTOPHYIO TEPMUHOJIOTHIO U CHMBOJIMKY (Ha

«BEKTOPHBIN SA3BIK»), 3aT€M I'PaMOTHO (0€301IMO0YHO) BBIIIOJIHATH COOTBETCTBYIOIINE AJIreOpandeckue

orepaiyuy HaJl BEKTOpaMHU U, HAKOHEL, IIOJyYeHHbIN B BEKTOPHOH (popMe pe3ynbTaT BEpHO NEPEBOIUTH

«00paTHOY, Ha «I3BIK YHCTO F€OMETPUUECKUI»;

- IOKa3bIBaTh BEKTOPHBIM METOIOM: NMAapaUIEIbHOCTh TPEX MPSMBIX HEKOTOPOIl 0OHOM MIOCKOCTH;

NEePIEHINKYISIPHOCTD MPSIMBIX U TIIOCKOCTEH;

- Ha U300paXXeHUAX Ky0a, MUpaMHUIbl, Tapayjiesenuea BEKTOPHBIM METOAOM ONPEeIATh B3aUMHOE PACIOI0KEHNUE TOUEK, IPSIMBIX U IJIOCKOCTEH, a TaKkxKe
HAXOJHUTh PACCTOSIHUSA, YIJIbI, IJIOMAAN TE€OMETPHUIECKHUX (DUTYDP, apryMEHTHPOBAHO 0OOCHOBBIBAS KAXKIBIN IIar pEIIeHHs 3a/1a4H.

Tema 3. Koopounammuuwiit memoo ¢ npocmpancmee (10 uacos)

OproHopMupoBaHHBIM 0a3uc B npocTpaHcTBe. [IpsMoyronbHas gekapToBas cucTeMa KOOpAHHAT B MpocTpaHcTBe. KoopanHaThl BeKTOpa, AEUCTBUS HAJl BEKTOPAMHU B
KOOpAMHATax Y CIOBUE KOJUIMHEAPHOCTHU ABYX BEKTOPOB B KOOpAHHATax. CKaIspHOE NPOU3BEAEHNE BEKTOPOB B KOOPIANHATaX. Y CIIOBUE MEPIEHANKYIISIPHOCTH JIBYX
BEKTOPOB B KoopanHaTax. [Ipoekiius BeKTopa Ha OCh B KOOpJAMHATaX. J[eKapTOBBI MPSIMOYTOJIbHbIE KOOPAMHATHI TOUKU. DOPMYIIbI HAX0XKIEHUS: PACCTOSHHUS MEXY
JBYMsI TOYKaMH B KOOpPAMHATAX; KOOPIUHAT TOYKH, JIENIALICH OTPE30K B JTAHHOM OTHOIIEHUH, CEPEIMHBI OTpe3Ka. Y paBHEHHS U HEPaBEHCTBA, 33/1al01I[1ie MHOYKECTBA
TOYEK B MPOCTpPAHCTBE. Y paBHEHHE chephl U HEpaBEeHCTBO mapa. ObIiee ypaBHEHHE INIOCKOCTH B IEKAPTOBBIX NMPSMOYTOJIbHBIX KOOPAUHATAX. Y paBHEHHE
IUIOCKOCTH, MIPOXOJIAICH yepe3 NaHHYI0 TOUKY MEePHeHAUKYISIPHO TaHHOMY BeKTopy. YacTHble ciydan oOLIero ypaBHeHHsI INIOCKOCTH U UX Tpaduyeckas
WUTIOCTpalys. Y paBHEHHE IJIOCKOCTH B OTPE3Kax. YTOJ MEX/y IBYMS TUIOCKOCTSIMH B KOOpJIMHATaX. Y CIIOBUE MapaieIbHOCTH U MEPIEHAUKYISIPHOCTH IBYX
IUIOCKOCTEH B KOOpIMHATaX. Y paBHEHUS MPSMOM MO TOUKE U HAIMIPABIIAIOIIEMY BEKTOPY; KAHOHUYECKUE U MTapaMeTpUUIeCcKue



YpaBHEHUS NPSAMOM. Y paBHEHUS IIPSAMOM 10 IBYM ee ToukaMm. [IpsAmast kak JIMHMS nepeceyeHus AByX IUIOCKOCTEN. YTOI MEXIY ABYMs IPSIMBIMU B KOOpAUHATAX.
VcnoBus napajuieIbHOCTH U MEPIIEHIUKYISIPHOCTH JIBYX NMPSAMBIX B IPOCTPAaHCTBE. B3auMHoOe pacnosnoxkeHue npsMon U INIOCKOCTH B KOOPJAMHATAX. YTOJ MEXIY
NPSAMOM M INIOCKOCTBIO B KOOPJAMHATAX. Y CJIOBUS MTAPAJUIEIbHOCTH U NEPIIEHIUKYISIPHOCTH NPAMOU U MI0CKOCTH. Dopmysa pacCTOAHMS OT TOUKH A0 MJIOCKOCTH.
OcHOBHAa 11e1b:

- BBECTHU MOHATHE OPTOHOPMHUPOBAHHOTO 0a3nca B MPOCTPAHCTBE, IPOCTPAHCTBEHHOM NEKapTOBON MPSIMOYTOJIbHOM CUCTEMbI KOOPJIMHAT, IEKaPTOBBIX
IPSIMOYTOJIBHBIX KOOPJUHAT BEKTOPA U TOUYKH;

- B KOOpJAUHATHOHU (opme:

a) BBECTH JIMHEITHBIE Olepaliy HaJl BEKTOPaMU;

0) mpeICTaBUTh CKaISIPHOE MPOU3BEACHHUE IBYX BEKTOPOB, YCIOBHE KOJUIMHEAPHOCTHU U MEPIEHANKYISIPHOCTH JIByX BEKTOPOB, YCIOBUE KOMILIAHAPHOCTH TPEX
BEKTOPOB;

- BBIBECTH YpaBHEHHE IJIOCKOCTH, YpaBHEHHE c(hephl, pa3InyHble YpaBHEHUS IPSIMO;

- IOJIY4UTh (HOPMYIIBIL:

a) BBIYMCIICHUS YIJIa MEX/Y IByMsl BEKTOPAMU;

0) paccTosTHUS MEXy IBYMs TOUKAMU U JIEJICHUsI OTPE3Ka B IaHHOM OTHOLLIEHUH;

B) BBIYMCIICHUS yIila MEXKAY: ABYMs IIJIOCKOCTSAMU; ABYMsI IPSIMBIMU; IIPSIMOM U IJIIOCKOCTBIO;

I') BBIYUCIICHUS PACCTOSHMSI OT IaHHOM TOYKH 10 TaHHOM IJIOCKOCTH;

- (hopMUpPOBaATh YMEHUS YUAITUXCS C IIOMOMIBIO YPaBHEHUH MPSMBIX U IIOCKOCTEH perath adGUHHBIE U METPUYECKUE 33/1a4H CTEPEOMETPUH, HCIIONB3YsI B KAUECTBE
00BEKTOB U3yUeHUs KyO, MPSIMOYTOJIbHBIN Napajieenune]l, NpaBUIbHbIA TETpasAp, NPaBUIbHYIO IUpaMuay, chepy, map.

B pe3ynbrare nzyueHus 3Toi TeMbl Ha MPOPHILHOM YPOBHE YUEHUK JTOJIKEH 3HATh/TIOHUMATh!

- B KOOpJMHATHOU opme:

a) BBIPAKEHUE CKAJSIPHOTO MPOU3BECHUS U YCIOBUE MEPIEHANKYISIPHOCTH JIByX BEKTOPOB;

0) ycroBUE KOJUTMHEAPHOCTH JABYX BEKTOPOB, YCIOBHE KOMIUIAHAPHOCTHU TPEX BEKTOPOB;

B) (popMyJy BBIYMCIIEHUS JJIMHBI BEKTOPA U yrila MEXAY ABYMs BEKTOPaMU;

I) GopMyITy PacCTOSHUS MEXAY IByMsI TOUKaMHU, JIEJIEHUS] OTpe3Ka B JAHHOM OTHOIIEHUH;

- pa3IM4HbIe YpaBHEHMS IUIOCKOCTH, chepbl, MPsIMOH (JUIsI COCTABJICHUSI YpaBHEHUS Cephl JOCTATOUHO 3HATh KOOPIAUHATHI €€ IIEHTPa U PaJANYC; /Ul COCTaBICHUS
00I11er0 ypaBHEHHUS TNIOCKOCTH JIOCTaTOYHO 3HATh KOOPAWHATHI JIFOOOH ee TOUKU M KOOPAUHATHI JIF0OOr0 BEKTOpa

—n

NEePIEHIUKYIIPHOTO 3TON TUIOCKOCTH); YPaBHEHUS KOOPAWHATHBIX IUIOCKOCTEH U KOOPAWHATHBIX OCEH;

- (hopMyITy BBIYUCIICHHS yIia MEXYy; IBYMs IUIOCKOCTSMU; ABYMsI IPSIMBIMU; MPSMON M TNIOCKOCTBIO; YCIIOBHSI UX MapauIeIbHOCTH U MEPIEHANKYISIPHOCTH;

- (hopmyity A1 BBIUMCIEHUS PACCTOSHUS OT JaHHOW TOYKU JIO JAHHOM ITUIOCKOCTH;

YMETbh:

- B KOOpJAMHATHOU opme:

a) HaXOJIUTh JJIMHY BEKTOPA, PACCTOSTHUE MEXKIY JBYMsI TOUKAMHU M KOOPJIMHATHI TOUKHU, ACISAIICH TaHHBIH OTPE30K B JAHHOM OTHOIICHUU;

0) BBIUUCIIATH CKAISIPHOE NMPOU3BEACHUE ABYX BEKTOPOB U OINPEAEIATh, IEPIEHAUKYIISPHBI JIM OHU; HAXOIUTh BEJIMYUHY yIiia MEXAY ABYMS BEKTOPaMU;

B) OMpeesaTh, KOJUIMHEAPHBI (KOMIUTAHAPHBI) JIX JaHHBIC BEKTOPHI;

- COCTaBIISATh YPAaBHEHUS: TUIOCKOCTH (ISl COCTaBIJIEHUSI OOLIET0 YpaBHEHHMSI IIJIOCKOCTU AOCTATOYHO 3HATh KOOPAUHATHI JII00O0H €€ TOUKH U KOOPJUHATHI JIF000T0
BEKTOpa i, MepIEeHANKYISIPHOTO STON MIOCKOCTH); chepsrl (A1 COCTaBIEHUSI ypaBHEHUS Ccepbl TOCTATOYHO 3HATH MIIM HAWTH KOOPAWHATHI



ee LIEHTpa U painyc); NPsMOH (JUIsI COCTABJICHUS! YpaBHEHHH MPSAMOM 10CTaTOYHO 3HATh WJIM HAWTH KOOPIMHATHI JIIOO0H ee TOYKU M KOOPAMHATHI JII000Tr0 ee
HaIPaBJISIONIETO BEKTOPA);

- [10 YPaBHEHUSIM MPSAMBIX (TJIOCKOCTEH) BUAETh COOTBETCTBEHHO MX HAMPAaBJISIOLINE BEKTOPHI (BEKTOPHI HOpMaIel) M HAXOIUTh BEIMUMHY yrila MEXKIY: IBYMS
IUIOCKOCTSIMU; IBYMS IPSIMBIMU; TIPSIMOM U TNIOCKOCTBIO; ONIPENIENsTh, apajuleNbHbl (IEPIEeHIUKYIISIPHBI) JIU OHH;

- BBIYHCIISITh PACCTOSIHUE: OT IAaHHOM TOYKH JI0 TAHHOM MJIOCKOCTH (MIPSMOIL); MEX Iy HapaieIbHbIMU IUIOCKOCTSIMU; MEXKTY MapalljieIbHBIMU MPSMOM U IIOCKOCTBIO;
- HaXOJIUTh TOUKY [epeceueHus NpSIMOi U IIIOCKOCTH;

- C IOMONIbIO YPaBHEHH MPSAMBIX U MIIOCKOCTEN pemaTs apuHHBIE U METPUUYECKHUE 33/1a4U CTEPEOMETPHUH, HCTIONIb3Yys B KAUeCTBE OOBEKTOB U3yUYEHUS KYO,
IPSIMOYTOJIBHBIN Mapaieienurie]l, NpaBUIbHbIA TETpasap, MPaBUIbHYIO IUpaMuay, chepy, map.

Tema 4. IlIpeoopazoeanus npocmpancmea (11 uacos)

OTtoOpakenus nmpoctpancTsa. Onpenenenue npeodpazoBanus npoctpancTsa. ToxaecTBeHHOe npeoOpa3oBanue. LleHTpanpHas CHMMETPHS MPOCTPAHCTBA!
orpezeNieHue, 3anich B koopauHatax. O6patHoe npeodpazoBanue. Kommnosuius npeodpazoBanuii. JIBuKeHHs IPOCTPAHCTBA: ONPEIEICHNUE ABMKCHUS; KOMITO3UIIUS
nBrkeHui. O0IIMe CBOMCTBa IBUKEHU, TBUKEHHS TIEPBOTO M BTOPOTO poja B mpoctpaHcTBe. O paBeHCTBE QUryp B mpoctpanctse. CBOKCTBA IIEHTPATbHON
CUMMETpUHU IpocTpaHcTBa. HemoaBuKHbIE TOUKH, HETIOABUKHBIE IIPSIMbIE, HETTOABM)KHBIE INIOCKOCTU LIEHTPaIbHOU cuMMeTpuu. LleHTpanbHas ciMMeTpust
IIPOCTPAHCTBA -IBUKEHUE BTOPOTO poja. LleHTpanbHO-cuMmmerpuanbie GUrypsl. CHMMETPHSI OTHOCUTENIFHO TUIOCKOCTH («3epKalibHAsi CHMMETPHS»): ONpeeTICHHE,
3anuch B koopauHaTax. CBOMCTBAa CHMMETPUH OTHOCUTENBHO INIOCKOCTH. CUMMETPUSI OTHOCUTEJIBLHO IIJIOCKOCTH - IBUKEHHE BTOPOro poaa. HenmoBUKHbIE TOUKH,
HEIOJIBUYKHBIE IIPSIMbIE, HETIOABUKHbIE TUIOCKOCTH 3€pKaJIbHOU cuMMeTpun. OUrypbl, CHMMETPUUYHBIE OTHOCUTENBHO IIOCKOCTHU. [TapanienbHelii nepeHoc:
orpezeNieHue, 3anuch B koopanHatax. CBolcTBa napaienabHoro neperoca. [lapannenbHblil nepeHoc - ABMKEHKE NIepBoro poja. HermoaBuxHbIe TOUKH,
HEIOJIBUKHBIE MTPsIMble, HETOBMKHBIE TUIOCKOCTH MapajliebHOro nepeHoca. Ckomp3smias cummeTpusi. CKonb3s1asi CAMMETPHS - IBUKEHHE BTOPOTO poja.
[ToBopoT Bokpyr ocu. CBOMCTBA OCEBOM CHMMETPUHU U TTOBOPOTA BOKPYT ocH. OceBasi CHMMETPUS - JIBMKEHUE TIEPBOTO POJia. 3epKATbHBINA MTOBOPOT. 3€PKATbHBIN
MOBOPOT - IBU’KEHUE BTOPOro poja. BuHToBoe nBukeHne. BUHTOBOE ABM)KEHUE - IBUKEHHE NTEPBOro poja. HemogBuxkHbIe TOUKH, HEMOABUKHbBIE TIPSMBIE,
HEMOJIBUYKHBIE MIIIOCKOCTH CKOJIB3SIIEN CUMMETPUH, OCEBOM CUMMETPHH, 3€pKaJIbHOTO IIOBOPOTA, BAHTOBOT'O JIBUKEHUS. B3aMOCBS3b pa3Iu4HbIX JBUKEHHUH
npocTtpancTBa. KoMnosumuu IByx 3epKajibHbIX CUMMETPUI OTHOCUTEIBHO NapauIeIbHBIX U MepeceKaronmxcs miockocreil. CeMb pa3iInyHbIX BUJIOB JABHKEHUN
npocTpaHcTBa. 'omoreTus npoctpancTBa. @opmyIbl TOMOTETHH IPOCTPAHCTBA B KOOPAMHATAX U €€ cBoiicTBa. OnpeieneHne moaooms NpocTpaHCTBa; pa3ioKeHue
o001 B KOMIIO3MIIMIO TOMOTETHH U iBUKeHUs. O 1mo1o0uu Gpuryp B mpoCTpaHCTBE.

OcHoBHasl LIETb!

- BBECTH ONpEENICHHs: 0TOOpaskeHUs U TpeoOpa3oBaHus MPOCTPAHCTBA; KOMITO3UIIMK ITPpeoOpa3oBaHuii; mpeodpazoBaHms, 00pPaTHOTO JAHHOMY IIPe0Opa30BaHMUIO;

- O0OBSICHUTB YYaILIUMCS, YTO CYIIHOCTh MOHATHS «T€OMETpUUYECcKOe MpeoOpa3oBaHue MPOCTPAHCTBA» B TEOMETPUH, 110 CYTH, Ta XK€, YTO U CYIIHOCTb MOHATHUS
«(YHKIUS YUCIIOBOT'O apryMEHTa» B anredpe:reoMeTpruueckoe npeoOpa3oBaHue MPOCTPAHCTBA MOKHO pacCMaTpUBaTh KaK CBOCOOPA3HYIO «'€OMETPUUECKYIO
(GyHKLIMIO», 00J1aCThIO OIpeIeIEHUs] © MHOYKECTBOM 3HAUEHHI KOTOPOH SIBIISIIOTCS TOUEUHBIE MHOXKECTBA - reoMeTpuyeckue Gpurypsl. [Ipu 3ToM moHATHS «11pooOpas»
U «00pa3» B TEOPUHU I'€OMETPUUYECKHUX MPEOOpa30BaHUA SBISIOTCS aHAIOTaMH MOHATUN «3HAYEHUE apryMeHTa» U «3HaueHHe QyHKIUNU» B TEOPUU YUCIOBBIX
byHKIH;

- KOPPEKTHO J10Ka3aTh, YTO OCHOBOIOJIATAIOIIUM SIBJISETCS] CBOMCTBO JIFOOOT0 FeOMETPHUECKOr0 Mpeodpa3oBaHus B3aUMHO-0/IHO3HAYHO 0TOOpaXkaTh JH00YI0 pUrypy
Ha ee 00pas3, a nepecevyeHue JIoObIX IBYX (QUTyp - Ha epecedeHre UX 00pa3oB MPH 3TOM IpeoOpa3oBaHUH. ITOT (HAKT ABISIETCS OJHUM U3 ONTOPHBIX MOMEHTOB IIPH
pELIeHUH TeOMETPUUYECKUX 33/1a4 METOJOM F'€OMETPUUECKUX IpeoOpa3oBaHuil; € BBECTH ONpEeIeHUE ABMKEHUS TPOCTPAHCTBA U €r0 BUAOB: LIEHTPAJILHON U OCEBOM
CUMMETPUHU, CAMMETPUHU OTHOCUTEIHHO MIIOCKOCTH, BPAIIEHUs BOKPYT OCH, apajuIeIbHOTO MEPEHOCa, CKOJB3SIEeH CUMMETPUHU, BUHTOBOT'O ABMXKEHUS, 3€PKaIbHOTO
MOBOPOTA, TOMOTETUH U MOJO00US; U3YUUTh CBOMCTBA 3TUX MPe0Opa30BaHUM, UX Pa3IMYHbIE KOMIIO3UIUY;

- IOKa3aTeIbHO OOBSICHUTH, UTO TPU JTIOOOM JABMKECHUHU TIPOCTPAHCTBA JTI00as (urypa otodpakaercst Ha paBHYIO €l Gurypy;



- BBECTH ONpeeNICHHE TOMOTETHH U TOA00HSI TPOCTPAHCTBA, U3YYUTh UX CBOMCTBO O0TOOpaxath Jr00yi0 Gurypy Ha Gurypy Takoit xe Gopmsl;

- (hopMHpoBaTh YMEHHUE YUaIIUXCs IPUMEHATh T€OMETpUUeCcKue MpeoOpa3oBaHusl B KaUeCTBE alllapara pelieHus: CTepeOMETPUUYECKUX 3a/1ad Ha J0Ka3aTesIbCTBO,
MOCTPOCHUE U BBIYUCIICHHUE.

B pesynbraTe u3yueHus 3Toi TeMbl Ha MPOPUILHOM YPOBHE YYEHUK JOJKEH 3HATH/TIOHUMATh:

- OTpEeENICHUs: OTOOpaKEHUS U MPeoOpa30oBaHUsI IPOCTPAHCTBA; KOMIIO3UILIUK TPeoOpa3oBaHuii; mpeoOpa3oBaHusi, 0OPaTHOTO 1aHHOMY IIPE0OpPa30BaHUIO;

- OMpe/eNIeHUs IBUKECHUS IPOCTPAHCTBA U €r0 BUOB: LICHTPAJIbHOM U OCEBOW CUMMETPUU, CAMMETPUU OTHOCUTEIFHO IIJIOCKOCTH, BPAIlIEHHsI BOKPYT OCH,
NapajuIeIbHOTO MEePEHOCca, CKOB3SIIEeH CUMMETPUN, BUHTOBOTO ABM)KECHHUS, 3€PKaIbHOIO TOBOPOTA, TOMOTETUH U MOJO0US; U3YUUTh CBOICTBA 3TUX MPEOOPa30BaHHUIA,
UX pa3INYHbIe KOMIIO3ULIUU;

- mo00e TeOMETPUIECKOE MPeoOdpa3oBaHNe B3aMMHOOIHO3HAYHO OTOOpakaeT o0yro (GUrypy Ha ee o0pas, a mepeceueHue J0bIX IBYX GUTYp - Ha MepeceYeHUe uX
00pa30B Mpu ITOM IPeoOpa3OBaHUU;

- OTpe/esIeHre HEMOABMKHON (PUTYpBI TPHU JAHHOM MTPeoOpa3OBaHUU;

- OTIpe/IeNIeHrEe PaBeHCTBA IBYX MPEe0Opa3OBaHui;

- KOMIIO3HIIUS IBYX IIpeoOpa3oBaHuii, BOOOIE TOBOPS, HE 00J1aaeT CBOMCTBOM KOMMYTAaTHBHOCTH

(mepeMecTUTENLHOCTH);

- IPU ABMOKEHUH MTPOCTPAHCTBA Jito0ast purypa oToOpakaeTcsi Ha paBHYIO el Gurypy;

- OpUEHTAIUS 0000 TETPadpa WM OCTACTCS HEM3MEHHOW MPY JAHHOM JBIDKEHUH (ABMKEHHH MIEPBOTO POJIA), MIIM OPHEHTAIIHMIO JTF0OOT0 TeTpadapa 3TO JBMKEHUE
MEHSET (IBMKEHUE BTOPOTO Poja);

- OTIpeJieNIeHne paBeHCTBA (DUTYp Ha OCHOBE JIBUKCHHIA;

- oTipesieNnieHne GUrypsl, CAMMETPUYHON OTHOCUTEIBHO TOYKH, TIPSMOM, TNTIOCKOCTH;

- . BCSIKOE JIBIDKEHHE MOYKHO PA3JIOKUTh B KOMIIO3HIIMIO HE 00JIee YEThIPEX 3ePKAbHBIX OTPaKCHUH;

- OTIpeieIeHne TOMOTETHH | MTOI00MS TIPOCTPAHCTBA, U3YUUTh UX CBONCTBA;

- IpH I0JTOOHOM TIpe0Opa3OBaHUH MTPOCTPAHCTBA: COXPAHIETCS BETMYNHA yTIIa; apauieNbHbIe (TIEPIICHIUKYIISIPHBIC) TPSMBIE U IFIOCKOCTH 0TOOpaXKaroTcs Ha
napasuieJbHble (IepreHANKYIApHbIE) PSMbIE U MJIOCKOCTH; THBAPUAHTHOU sBIsgeTcs (opMa QUTYpBI;

- 0J1I00ME MOXKHO Pa3JI0KUTh B KOMITO3UIIMIO JBM)KEHHUSI U TOMOTETHH ¢ HEKOTOPBIM LIEHTPOM M TaKUM k€ K03 (PUIueHToM;

- ompefeneHre noJo0HbIX (UTYp Ha OCHOBE IIPEe0Opa3oBaHus MOI00uUS;

- KOOpAMHATHOE BBIpaXeHHe (POopMyIIbl) TeOMETPHUECKUX MTPeoOpa3oBaHUil MPOCTPAHCTBA; YMETh:

- CTpOUTH 00pa3bl GUTyp MPH KaKJOM IMpeoOpa3oBaHUH MTPOCTPAHCTBA KOHCTPYKTUBHO U MOJB3YACh KOOPAUHATHBIMH (POpMyIaMH 3THX MpeoOpa30BaHHUii;

- BUJIETb U KOPPEKTHO 0OOCHOBBIBATH CYILIECTBOBAHUE!

a) HETIO/IBIKHOM (PUTYpHI PU KaxJI0M IMpeoOpa3oBaHUU MPOCTPAHCTBA;

0) neHTpa (II0CKOCTH, OCH) CHMMETPUH JTAaHHON TeOMEeTpUYEeCKON (QUTypHI;

B) IBUKEHUH, IPH KOTOPBIX JaHHas pUrypa oToOpaxaercs Ha ce0s (caMOCOBMEIIAETCs);

- IPUMEHATh TeOMETPUUECKUE MPeoOpa3oBaHUs IPHU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4 Ha

JI0Ka3aTeIbCTBO, MOCTPOCHHUE U BHIYUCIICHUE, APTYMEHTHPOBAHO OOOCHOBBIBAs KXKIBIH IIAr PEIIeHHUS.

Tema 5. Muozocpannuxku. Komounayuu 2eomempuueckux guzyp (37 uacos)

Ilpuszma u napannenenuneo

Ornpenenenne Npu3MBbI U ee JieMeHToB. KonmnuecTBo BepimH, pedep, TpaHel, TuaroHaiel y myrojibHou nmpu3Mebl. [Ipsmas u HakmoHHas npu3Mmebl. [IpaBunbsHas
npusma. [Ipuzmarudeckas moBepxHOCTh. [lepneHauKyIsipHOe ceueHue npu3Mbl. bokoBasi U MoHas MOBEPXHOCTU MPU3MBL; (POPMYIIbI BEIYMCICHUS UX TUIOIIACH.



@opMyIbl BEIYMCIEHUS 00bEMOB NMPSMON M HAaKJIOHHOM mpu3M. OnpeneneHue napamienenunena. HakaoHHBIN, TpSAMON, IPSAMOYTOJIbHBIN MapajIeenuIie].
CgoiicTBa auaroHanei napasmienenumnena. CBOMCTBO MpsMOyronbHOTo napamienenuneaa. Kyo. Oosem napamienenunena. [ToctpoeHne miocKux CEUSHU MPU3MBI U
napaJuleIenue1a PasInYHbIMA METOJAMHU.

OcHOBHAa 11e1b:

- BBECTH OIPEJEIICHUE: IPU3MBI U €€ 3JIEMEHTOB; IPSIMOM, HAKJIOHHOM, TPaBUJIBHOM NPU3MBbI; U3YUUTh UX CBOMCTBA;

- BBECTH ITOHSTHSL:

a) IPU3MATUYECKON MOBEPXHOCTH, IPU3MATHUECKOTO TeJla, UX MEPIEeHAUKYISPHBIX CEYEHUH;

0) OOKOBOH M TMOJIHOM TTOBEPXHOCTH IPU3MBI,

- BBECTH OIpeieSIeHHEe NapajljiesenuIea: HakJIOHHOTo, IPSAMOro, IPSMOYTOJIBHOT0; Ky0a;

- I3Y4YMTh CBOMCTBA IMaroHaJEH MapajielenuIea;

- BBIBECTU (POPMYIIbI BBIYMCIICHHUS TUIOIIAAeH 1 00bEMOB IPU3MBI, MTapajlIeenuIe1a;

- (hopMUpOBaATh YMEHUS YICHUKOB:

a) CTPOMTH METO/IOM CJIE/IOB, METOJIOM BHYTPEHHETO MPOSKTUPOBAHUS, KOMOMHUPOBAHHBIM METOJIOM CEUEHHS MPU3MBI U MapaJuIeIIeUIeia U BBIYUCIIST TUIOIIAIH
3THX CCUCHHI;

0) «BUIETH» HAa N300pAKEHUH MPU3MBI U TTApaJlIeNIeHIe [a YTkl MEX/y €ro pedpamMu U TpaHsMH, JIMHEHHbIEC YIIIbl IBYTPAHHBIX YTITIOB MEXKIY €r0 TPaHsIMU;

B) peuiaTh 3a/1a4i Ha BBIYMCIICHHUE: IBYTPAHHBIX YIJIOB IIpU pedpax MpU3Mbl U NapajulesenuIea; Iomaaeid 00KkoBoi, MOIHON NOBEPXHOCTEN U 00beMa IPU3MBI U
napajuleenuIea, CopoBOKAasl KaKIbIM IIar NOCTPOEHUS U BBIYMCIICHHS] KOPPEKTHON apryMEHTaLUEH.

B pe3ynbrare nzyuenus 3Toi TeMbl Ha MPOPUIBHOM YPOBHE YUEHHUK JIOJIKEH 3HATh/IIOHUMATh!

- OIIPE/ICIICHHUS:

a) IPU3MBI U €€ 3JIEMEHTOB; NMPSMOI1, HAKJIIOHHOM, MPaBUIILHON IPU3MBI U UX CBOICTBA;

0) nepneHIuKyJISIPHOTO CEYEHUs MPU3MATUYECKON MOBEPXHOCTH (IIPU3MATUUYECKOTO TENA);

B) Mapajuienenumnena (HakJIoHHOTo, IPSIMOT0, MPSMOYTOJILHOTO), Ky0a;

- paznnuue MeXay IPU3MON U IPU3MATHUECKUM TEJIOM;

- CBOMCTBA JMaroHajel napajjelenumnesna;

- €CIIY IIPSIMOM MapaJUIeIICIIUIIE] HE IIPSMOYTOJIBHBIN, TO €r0 CEUEHUEM ILUIOCKOCTBIO, IIPOXOIALIECH Yepe3 IPOTUBOJIEKALIME CTOPOHBI OCHOBAHUM, SIBIIECTCA
NapajuIeJIorpaMM, HO HE IPSIMOYTOJIBHHUK;

- (hopMyJIbI BEIYMCICHHS IIJI0IIA/1e OOKOBOM M MOIHOM MOBEPXHOCTEH, 00beMa PU3MBI;

- 11000€e cedyeHue MPU3MbI INIOCKOCThIO, MapajuIeIbHON €€ OCHOBAHUIO, AEIHUT JAHHYIO IPU3MY Ha JIBE MPU3MBI TaK, YTO OTHOIIEHHE OOKOBBIX TOBEPXHOCTEH U
OTHOILIEHHE 00BEMOB 3TUX MPU3M PaBHO OTHOLIEHHUIO JUIMH UX OOKOBBIX pedep;

- 11000€e ceueHue NMPU3MbI INIOCKOCTHIO, MapajuleIbHON ee 60KOBOMY peOpy, IENUT TaHHYIO IPU3MY Ha JBE MPU3MBI TaK, YTO OTHOIIEHHWE 0O0bEMOB ITHX MPU3M PABHO
OTHOLLIEHUIO IUIOIIAIEH UX OCHOBAHUA;

- 00BbeM Mapaiesienune1a MOXXHO HaXOJJUTh TPEMS CIIocOOaMHU, MPUHUMAs 32 OCHOBAHKE 3TOTO Mapajulesienumnesia Jito0yto ero rpaHb, a 3a €ro BHICOTY - paCCTOSTHUE
MEXy 9TOM I'PaHbIO U IPaHbIO, €l MapaJlIeIbHOM;

- 1100as INIOCKOCTh, MPOXOASIIAs Yepe3 CepeANHY QUaroHaIy napauleienumesa, IeIUT 3TOT NapasulesIenuIe]] Ha Ba paBHOBEIMKIX MHOIOIpaHHUKA

YMETh:

- CTPOUTD «IIPOCTOPHBIE» U «KPACHUBBIE» U300paKeHUs NPAMOI U HAKIIOHHOM MPU3MBI, IPSMOTI0 U HAKJIOHHOTO NapajliesIenuIe1a ¢ HoCae yIoIUMU
JIOMIOJTHUTEIBHBIMH ITOCTPOSHHUSIMU Ha 3TUX N300pKEHUAX; Ha N300pakeHUH ITPU3MBI U ITapajieenunea:



a) BBIJENIATH UX HEBUJIMMBIE 3JIEMEHTHI IITPUXOBBIMU JTMHUSIMU;

0) «BUIETH)» YIJIbl MEXIY €ro peOpaMu U IpaHsMU, IUHEWHBIE YIUIbI IBYTPAHHBIX YIJIOB MEX/y €r0 I'PaHs MM U YMETh UX BBIYUCIIATH, UCIIOIb3Ysl YCIOBHE 3aJauy;
- CTPOUTH PA3JINYHBIMU METOJAMH CEYEHUS MPU3MBI U ITApaAJLIEIIEIINIIE]A, BBIYUCIATD IUIOMIAAN ITUX CCUCHUN;

- pelarth 3aJja4uu Ha BBIYMCIICHUE IO OOKOBOI U MOJIHON MOBEPXHOCTH, 00BEMa IPU3MbI U NapajlIesienue1a, apryMEHTUPOBAaHO OOOCHOBBIBAs KayKAbIHM IIar
IIOCTPOCHHUS U BBIUYNCIICHHUS.

Hupamuoa

Omnpenenenue nupamMuibl u ee aeMeHToB. KoianuecTBo BepIuH, pedep U rpaHeil y 1-yrojabHOM nupamuisl. HekoTopsle yacTHbIE BUJIbI MUPAMUJ: IUPaMUia, BCe
O0KOBBIE pedpa KOTOPOH paBHBI MeXxy co00ii (Bce O0KOBbIE peOpa mupaMuabl 00pa3yroT paBHbIE YIJIbI C INIOCKOCTBIO €€ OCHOBAHUSA); MUPaMU/ia, BCE IBYTPAHHBIE
YIJIbI KOTOPOH IpU pedpax OCHOBaHMSI PaBHbI MEXy c000il; mupaMua, poBHO 0/lHa OOKOBas IpaHb KOTOPOH NEPIEHIUKYJIISIPHA INIOCKOCTH €€ OCHOBAHUS;
nUpamua, J1Be coceiHue OOKOBbIE IPaHU KOTOPOH NEPIIEHANKYIISPHBI INIOCKOCTH €€ OCHOBAaHUS; MMpaMK/Jia, IBE HECOCEHHE OOKOBBIE TPaHU KOTOPOI
HEepIEHIUKYIIAPHBI IJIOCKOCTH €€ OCHOBaHUS; MUpaMuia, 60KoBoe pedpo KOTOpoil 00pa3yeT paBHbIE YIJIbl C peOpaMu OCHOBAHMSI, BEIXOIAIIMMU U3 OJHOM BEpIINHBL.
@DopMyJibl BEIYMCIEHUS IUI0Maiel OOKOBOM U MOJHON NoBepxXHOCTeH nupamuabl. [IpaBuibHas nupaMua u ee cBoicTBa. Anogema npaBuiIbHON NUPaMUIbL.
@opMyJIbl BHIYUCICHUS IIIOIAei O0KOBOM 1 NOJHOM MOBEPXHOCTEN MPaBUIIbHOM nupamuabl. CBOMCTBA MapajljiesIbHbIX CEYEHUN MUpaMUIbl. Y CEUeHHas UPaMU/Ia,
(opMyIbI BBIYHCIICHUS €e OOKOBOH 1 TOJTHOH moBepxHOCcTe. OOBbeM mupaMuabl 1 (GOpMyIIbl €ro BeraucieHus. opmysa BEIYACICHUS 00beMa yCeUeHHOU
UPAMHU/JIBL.

OcHOBHas LieTb:

- BBECTH OIPEJIEICHUE TUPAMUIBI, YCEUEHHON UPAMUIBI U UX DJIEMEHTOB;

- BBIBECTH (POPMYJIbI BHIYMCIECHUS TUIONIA 1€l OOKOBOM M MOJIHOM MOBEPXHOCTEN, 00beMa MUPaMUIbl U YCEUEHHON MUpaMUJIbl;

- U3yYEHHUE HEKOTOPBIX YACTHBIX CBOMCTB IMPaMu/; CBOMCTBA TETPAdIPA;

- BBECTH OINPEJIEICHUE IPABUIBHON MMPAMHU/IbI; U3YYUTh €€ CBOWCTBA;

- U3yYNTh CBOWCTBA MAPAJUIECIIBHBIX CEUEHUU MMPAMHU/IBI;

- (hopmMHpoBaTH YMEHUS yUaIIUXCS:

a) BEpHO U HarJIsHO N300pa)kaTh NpaBUIIbHBIE TUPAMUIbL;

0) CTPOUTH CEYCHMS PA3IMYHBIX TUPAMHJ M HAXOAUTH IO IOCTPOSHHBIX CEUEHUH;

B) HaXOJMTh IUIOIIAAN OOKOBOW U MOJIHOW MOBEPXHOCTEH, 00BEM pa3IMYHBIX BUJOB MUPAMUJI, KOPPEKTHO apryMEHTHPOBATh KaX/IbIi «I1ar perieHus»;

B pesynbrare u3ydeHus 3Toil TeMbl Ha IPO(QUIHLHOM YPOBHE YUEHHK JI0JKEH 3HATh / TOHUMATh!

- B LIIKOJIE U3Y4aIOTCS TOJIBKO BBIITYKJIbIE MHOTOI'PaHHUKH, IO3TOMY OCHOBAHUSIMHU U CEUYEHUSIMU ATUX MHOTOTPAaHHHUKOB SIBJIIFOTCS TOJIBKO BBIITYKJIBIE
MHOTOYT'OJIbHUKU;

- onpeneseHne nupaMuasl. [IpaBuipHOM pamMuIbl, yCEUEHHOM MUpaMH/IbI U €€ JIEMEHTOB;

- CBOMCTBA MapaJJIENbHBIX CEYEHUN MHPaMU/IbI;

- CBOWCTBA TETPadpa;

- IBYTPaHHBIM YIJIOM IIpU pedpe MUpaMUIbl ABISETCS COASPKAIIUI 3Ty TUPaMUAY IBYTPAHHBINA yrojl, 00pa30BaHHBIHM IUIOCKOCTSAMH TE€X IPpaHeil, B KOTOPbIX
pacmooKeHo JaHHOe pedpo;

- mo0as rpaHb TETPadpa MOXKET OBITh MIPUHSTA 32 M0 OCHOBAHUE;

- 11000#1 BBIMYKJIbI MHOTOTPAaHHUK, B TOM YHUCIIE JIIOOYIO0 TUPaMUAY, MOXKHO pa30UTh HAa HEKOTOPOE YUCIIO TETPAdIPOB;

- TETPa3p, BCE BBICOTBHI KOTOPOT'O MEPECEKAIOTCS B OJTHOM TOUKE, Ha3bIBACTCSI OPTOLICHTPUYECKHM. , a TETPA3P, BCE TPaHU KOTOPOTO — PaBHBIEC TPEYT OJIbHUKH,
Ha3bIBACTCsl PABHOTPAHHBIM; IIPABWIIBHBIN TETPAdIP ABJIACTCS OPTOLIEHTPUYECKUM U PABHOIPAHHBIM;



- CBOWCTBA MPABWIBHOW MMPAMHUIBI;

- IPU3HAKU MIPABUIIbHOM MUPaMUIbI;

- (hopmyny HaxoxIeHus1 o0beMa MUpaMUL;

- 00bEeMBI TETPAdIPOB:

a) ¢ paBHBIMU OCHOBaHUSIMU OTHOCSITCS KaK JUIMHBI UX BBICOT, OMYIICHHBIX HAa 3T OCHOBAHMSI,

0) ¢ paBHBIMH BBICOTAMH OTHOCATCS KaK IUIOIIAIH UX OCHOBAHUM;

B) UMEIOIINX PAaBHBIE TPEXTPAHHBIE YTJIbI, OTHOCATCS KaK MPOU3BEACHUS JUIUH pedep, 00pa3yrommx

9TH YTIJIBI,

- €CJIH:

a) Bce O0KOBBIE pedpa MUpaMHIbl paBHBI MEXAY c000ii, TO OPTOrOHATBHON MPOEKIMEH BEPIIUHBI MUPAMHUIBI SIBISIETCS HEHTP OKPYKHOCTH, ONMUCAHHOM OKOJIO ee
OCHOBaHUSI; B YaCTHOCTH, €CJIM OCHOBAHHUEM TaKOil MUpaMUIbI SBISETCS MPSIMOYTOIbHBIA TPEYTOIbHHUK, TO OPTOTOHATLHON MPOEKIIMEH BEPIIMHBI 3TOM MUpaMUIbl Ha
€€ OCHOBAHHE CIYKUT CepeIMHA TUIOTEHY3bl TPEYTOJIbHIUKA-OCHOBAHUS;

0) Bce ABYrpaHHbIE YIJIbl MUPaMUIbI IpU peOpax ee OCHOBaHMsI paBHbI MEXIY COOOM, TO OPTOrOHANbHON IMPOEKLMEN BEPIIMHBI TAKON MUpaMUbl HA €€ OCHOBAHUE
ABJIIETCS LICHTP OKPY>KHOCTH, BIIMCAHHOMN B 3TO OCHOBAaHMUE;

B) POBHO OIHa OOKOBAasi rpaHb MUPAMHUJIBI IEPIICHANKYIISPHA TUIOCKOCTH €€ OCHOBAHMS, TO OPTOrOHAJILHOW MPOEKIMEH BEPIIMHBI TAKOH MUPaMUIbI HA €€ OCHOBAaHHE
SBJISICTCS] TOUKA MPSMOM, TPOXOSIIEH Yepe3 CTOPOHY ITO OOKOBOM IpaHH

T') ABE COCEIHNE OOKOBBIC TPAHU MUPAMU/IBI IEPIICHANKYISPHBI TUIOCKOCTH €€ OCHOBAHUS, TO BBICOTOM TAaKOWM MUPaMUIbI ABIIsieTCS o0miee 60KOBoe pedpo TaHHBIX
OOKOBBIX I'paHei;

1) IB€ HE coceIHNE OOKOBBIE TPaHH MUPAMUbl IEPIEHANKYISPHBI, INIOCKOCTH €€ OCHOBAHUS, TO OCHOBAaHUEM BBICOTHI TAKOW MUPAMU/IBI SIBIISIETCS TOUKA
nepecedeHus! MPSMBbIX, COJAEPKAIIUX CTOPOHBI OCHOBaHUS MUPAMUbL, JIeXKAIllUe B 3TUX NEPIEHANKYISAPHBIX TPAHSIX;

YMETb:

- BEpHO U HarJsHO N300paxkaTh:

a) MpaBUWIbHbIE TUPAMUJIBL;

6) nupamuy, Bce O0KOBbIe peOpa KOTOPOi 00pa3yroT paBHbIE YIJIbl C INIOCKOCTBIO €€ OCHOBaHUs (Bce OOKOBBIE pedpa MUpaMM/ bl PaBHBI MEXy c000i);

B) MUpaMUIy, BCE ABYIPAaHHBIE YIIIbl KOTOPOH MpH peOpax OCHOBAHUS PaBHBI MEXY COOOM;

I') TUpaMU1y, POBHO 0/1Ha OOKOBas rpaHb KOTOPOW MEPHEHINKYIISPHA TNIOCKOCTH €€ OCHOBAHUS;

1) TUpaMUy, BE COCeTHUE (JBE HE coceTHUE) OOKOBBIE T'PaHH KOTOPOH MEPHEeHIUKYISPHBI IIIOCKOCTH €€ OCHOBAHMUS,

- CTPOMTD CEUEHHsI Pa3IMYHbIX BUOB MUPAMUJI PA3TUYHBIMA METOAAMHU M HAXOAUTH TUIONIAIM OTYYEHHBIX CEYCHUHN, apTyMEHTUPOBAHO OOBSICHSS KX IbIH «111ar
peLIeHus»;

- HAXO/IUTh IO 1M OOKOBOM M MOJTHON MOBEPXHOCTEH, 00bEM Pa3IMYHBIX BUA0B MUPaMHU/I (B TOM YHCJIE, YCEUEHHBIX ), KOPPEKTHO apryMEHTUPYS KaXKbIi «a1ar
pELIEHUs».

Hununop u konyc

[ToBepxHoCTb U Teso Bpamienus. Lumuaap. OcHoBaHus, o0pa3yromiye, ochk, BBICOTa IUINHAPa. L{mmHaprueckas moBepXHOCTh BpamieHus. CeuyeHus HUIMHIpa
I0CcKOCThI0. M300paskenne mumHapa. KacaTenbHas II0CKOCTh K ITWIHHAPY. Pa3BepTka mumHapa. Beraucnenue miomaaeit 60KOBOM M MOTHOM MOBEPXHOCTEH
munHapa. [pu3ma, BrvicaHHas B HWIMHP U ONMCAHHAS OKOJIO IMIIMHApPA. Beruncinenne oovema mununaapa. Konye Bpamenus. Bepiinna, ocHoBaHue, oOpa3syromiue,
0Ch, BBICOTa, OOKOBasl M TIOJTHAs MOBEPXHOCTH KoHyca. CeueHus: KOHyca TI0CKOCThI0. PaBHOCTOpOHHMIA KOHYC. KacarenbHas mIocKocTh K KoHycy. M300paxenue
KoHyca. Pa3zBepTka. Berancnenue momasaeir 00KOBOW M IMOJTHOM MOBEpXHOCTEH KoHYyca. CBOMCTBa MapalyIe/IbHBIX CEUCHHI KOHYyca. BrimcanHbie B KOHYC U



OTHMCAaHHBIE OKOJIO KOHYCa MUpaMuIbl. L{uauHIp, BIMCAHHBIN B KOHYC. Y CEYCHHBIN KOHYC: OCHOBaHUS, 00pa3yIomlye, BpICOTa, OOKOBAas U TOJHAS TTIOBEPXHOCTH.
Brrumncienre mionianeir 00KOBOM M MOJHOM MOBEPXHOCTEH yCeUEHHOTO KOHYyca. Brruncienrne 00beMOB KOHYCa M YCEUEHHOTO KOHYCA.

OcHOBHAa 11e1b:

- BBECTH ONpE/CIICHUS: HWINH]IPA BPAIeHUs] U KOHYCa BPAIIEHUs, UX 3JIEMEHTOB; OCHOBaHUS,

BBICOTHI, OCH, 00pa3yIollleii, painyca OCHOBAHUS; IEPICHAUKYIISIPHOTO CeUeHUs; OOKOBOH U MOIHOM

MMOBEPXHOCTEM;

- BBIBECTH (hOPMYJIBI BHIYMCICHUS TUIOMIA I OOKOBOM U MOJHOM MOBEPXHOCTEH, 00beMa IUINHAPA U KOHYCA;

- (hopmMHpoOBaTh YMEHUS yYalIMXCsl BEPHO U HATJISIIHO M300pakaTh MPU3MbI, TUPAMUIbl, TIPABUIbHBIE MHOTOI'PAaHHUKH, BIUCAHHBIC B IIMJIMHIP U KOHYC; KOPPEKTHO
apryMeHTHPOBAaTh, YTBEPKACHUS, BOZHUKAIOIIKE M0 X0y PEIIeHHUs 3aJaul Ha KOMOMHALIMIO MHOTOI'PaHHUKOB C [IJIMHAPAMU U KOHYCaMH.

B pesynbrare n3yuenus 3Toi TeMbl Ha MPOGUIBHOM YPOBHE YUEHUK JOJIKEH 3HATH/TIOHUMATh:

- OTpe/IeNIeHre IMINHPA U KOHYCa BpallleHuUs], MX JIEMEHTOB; OCHOBAHUS, BBICOTHI, OCH, 00pa3yrolllel, parnyca OCHOBAaHUS; IEPIICHIUKYISIPHOTO CEYeHHUsI; OOKOBOA
Y TIOJTHOW MTOBEPXHOCTEH;

- 11000€ MepIeHANKYIIPHOE CEUSHHE IIMHAPA (KOHYCa) €CTh KPYT, a IEPIEHINKYISIPHOE ceYeHne OOKOBOW TOBEPXHOCTH LMJIMHPA — OKPYKHOCTB; LIeHTphI 3THX
OKPYKHOCTEH M KPYrOB — TOYKH IEPECEUCHHUS CEKYIIHNX TIOCKOCTEH U OCH HMJIMHpa (KOHYCa);

- OCEBBIM CEYECHUEM LIWIMH/PA BPALICHHUS SBISIETCS PSIMOYTOJIBHUK, CTOPOHBI KOTOPOTO PaBHBI IMAMETPY OCHOBAHUS M 00pa3yromieil IUIHHIPA; OCEBBIM CEYEHUEM
KOHYCa — PaBHOOEPEHHBIN TPEYTOJIBHUK, OCHOBAHHEM KOTOPOTO CIIY)KUT IUAMETP OCHOBAaHUS KOHYCA;

- (hopMyJIIBI BEIYMCIICHHS TUIOMIAIN OOKOBOM 1 TIOJTHOM MOBEPXHOCTEH, 00beMa IWIMHIPA U KOHYCA;

- mo0ast III0CKOCTh, POBEJCHHAS YEPE3 CEPeAMHY OCH IIMIIMH]Ipa, pa30MBaeT 3TOT LUJIMH/P HA 1BA PABHOBEIUKUX Tela, popmyiny oObema Ted;

- IPH PEUICHNH 33/1a4H, B KOTOPOH JIaH MPaBWILHBIN MHOTOTPAaHHHK, BITUCAHHBINA B KOHYC, JOCTATOYHO H300pa3nuTh CEYCHUE I3TUX (PUTYP MIIOCKOCTHIO, IPOXOISIICH
Yyepe3 0Ch KOHYCa U IMaroHallb OCHOBAHUS MHOTOTPaHHHKA, TOT/Ia PEIIeHUE TaHHOH CTePEOMETPHYECKON 3aJaui CBOJAMTCS K PEHICHUIO 33]1a9H TNIAHUMETPUIECKOMH;
YMETh:

- BBIBOJIUTH (DOPMYJIBI BBIYUCIICHUS IIOL[aI1 OOKOBOM: M MOJTHON MOBEPXHOCTEH, 00beMa IIMIIMH]IpA U KOHYCAa;

- CTPOUTH U300pAKCHHUS;, IUJIMH/IPA ¥ KOHYCA; MPaBWJIBHBIX MPU3M U TUPAMU]], BIIMCAHHBIX B IIWJIHH]IP U KOHYC;

- KOPPEKTHO apryMEHTUPOBATH YTBEPKACHUS, BOZHUKAIOIINE MO X0y PEIIeHHUs 33a/]Ja4l Ha KOMOMHAIIMIO MHOTOTPaHHUKOB C IHJIMHAPAMU U KOHYCaMH.

Coepa u wap

lap u cepa. Xopaa, nuamerp, paauyc chepsl u mapa. M3obdpaxenue chepol. YpaBHeHue chepsl. B3anmuoe pacnonoxxenue cepsl u miockoctH. I[lepeceuenue
mrapa u cpepsl ¢ TIOCKOCThIO0. [lnockocTh, kacarenpHast kK cdepe u mapy. Teopemsl 0 kacarenbHoU iockocTH. Lllaper u cdepsl, BOUCaHHBIE B IIIUHAD, KOHYC,
MHOTOTPaHHHK M ONmucaHHble 0koJio HuX. lllaper u cdepsl, BOUCaHHBIE B IBYTPAaHHBIN yroy U MHOTOrpaHHbli yroi. lllaper u chepsl, BnUCaHHBIE B IPABUIBHBIC
MHOTOTPaHHHUKHU M OMUCaHHbBIE OKOJI0 HUX. [I[apoBoii cerMeHT, ero OCHOBaHME U BHICOTA; CETMEHTHAasi moBepxXHOCTh. [1lapoBoii coii, ero OCHOBaHUS U BBICOTA;
mapoBoii mosic. lllapoBoit cekTop U ero noBepxHOcTb. DOPMYIIBI 1151 BEIYUCIEHHSI IJIO0IMIAAeH chepbl, CECTMEHTHOM MOBEPXHOCTH, IIAPOBOTO I0siCa, TOBEPXHOCTH
1IapoBOro cekropa. @opMyIIbl ISl BHIYMCIEHUS! 00bEMOB I1apa, IIapOBOI'0 CETMEHTA, IApOBOT0 CEKTOPa, IAPOBOTO CIIOS.

OcHOBHas 11€J1b:

- BBECTH OTpe/esieHne cephl U mapa, uX paanyca u Juamerpa;

- BBIBECTH: ypaBHEHHE cpepbl U HEPABEHCTRO I111apa; GOopMYJIbl BBIYMCIECHHUS TUIONIAIM TOBEPXHOCTH U 00beMa 11apa, MapoBbIX M0sCa, CEKTOPa CErMEeHTa;

- (hopmMHpoOBaTH YMEHUE yUAIIUXCS:

a) BEPHO W HAIISITHO M300pakaTh chepy B KOMOMHAIIMKA ¢ MHOTOTPAaHHUKAMH, IIMJIUHIPOM U KOHYCOM;

0) KOPPEKTHO apryMEHTHUPOBATh YTBEPKIACHUSI, BOSHUKAIOIINE 110 X0y PEIICHUS 3a/1a4i Ha KOMOMHAIMIO cepsl (11apa) ¢ MHOTOTpaHHUKAMHU, [IJIMHAPOM; KOHYCOM



U IpyTuMu cdepami (I1apamu).

B pesynbraTe u3yueHus 3Toi TeMbl Ha MPOPUILHOM YPOBHE YYEHUK JOJKEH 3HATh/TIOHUMATh:

- eciu ceueHue cheppl JuaMeTpatbHON IIOCKOCThIO 300pakeHo B BUE AJUINIICA, TO KOHIIBI AMaMeTpa cepbl, MEePIeHIUKYISIPHOTO 3TOH IMII0CKOCTH, HAXOASITCS HE
Ha OKPY)KHOCTH (abpuce), «u3o0paxaronieii chepy, a BHyTpH Kpyra 3TOH OKPY>KHOCTH;

- IJIOCKOCTh, KacaTenbHas K cdepe, NeprneHIuKyIsipHa pauycy, IPOBEIEHHOMY B TOUKY X KacaHUs;

- eciu npsimMast a kacaetcs cepsl B Touke M, TO 3Ta mpsimasi KacaeTcsl B TOUKe M TOil OKpy>KHOCTH OOJIBIIOTO Kpyra, KOTOpas ABIISETCS ceueHueM cepbl U
TUaMeTpatbHON IIIOCKOCTH, MIPOXOIAIICH uepe3 NpsMyIo a;

- eciu pacctosiHue d oT meHTpa 1mapa (chepsl) 10 TaHHOU TIOCKOCTH MEHbIIe paauyca R mapa (cdepsi), To mepeceuenueM mapa (chepbl) ¢ MIOCKOCTBIO SBISICTCS
KpYT (OKpY>KHOCTB). LleHTpoM 3T0r0 Kpyra (3Toi OKpYKHOCTH) SIBJIIETCS OCHOBAaHUE MEPIICHIUKYIIAPA, POBEICHHOTO U3 IIeHTpa I1apa (chepsl) Ha TaHHYIO
IUIOCKOCTh, MJTU caM LEHTp mapa (cdepbl), eciu MI0CKOCTh IPOXOAUT Yepe3 3TOT LEHTD;

- €CJIM pacCcTOsIHUE OT IeHTpa 11apa (chepsl) A0 JaHHOU TUIOCKOCTH PaBHO paauycy Iiapa (cdepsl), To MIOCKOCTh KacaeTcs mapa (cdepsl);

- equameTp mapa (chepsl), IeISAMUNA ero Xopay nonojam, NepueHauKyIsIpeH dTOU XOp/e;

- OTPE3KHU BCEX KacaTeJIbHBIX NPSAMBIX, IPOBEJACHHBIX K IIAPy U3 OAHOM PacIoNIOKeHHON BHE IIapa TOYKH, PAaBHBI MEXIy cO00i;

- IPOU3BEACHUE ITIMH OTPE3KOB XOP/ IIapa, MPOXOAAIINX Yepe3 OAHY U Ty K€ BHYTPEHHIOIO TOUKY IIapa, €CTh BEIMYMHA TTOCTOsTHHAs (paBHast R2 —d2, roe R —
panuyc mapa, d — paccTosiHuE OT LIEHTpA Iapa A0 TaHHOW TOYKH);

- €CIIM M3 OJJHOM M TOM K€ TOUYKH BHE IIapa IMPOBEJCHBI K HEMY CEKyIas U KacaTelbHasl, TO MPOU3BEACHUE IJTMHBI OTPe3Ka BCEH CeKyIlel Ha JJTMHY OTpe3Ka ee
BHEIIIHEH YacTH PaBHO KBA/Ipary

- IUTMHBI OTpe3Ka KacaTenbHou (1 paBHO d2 — R2, rie R — paaunyc mapa, d — paccTostHue ot eHTpa Iapa 0 JaHHON TOYKH);

- onpe/iesieHne cepbl, BNIUCAHHON B IBYTPAaHHBIM U MHOTOTPaHHbBIN yIoJ;

- MHOYKECTBO BCEX TOYEK JBYIPAHHOTO yIJIa, PABHOYIAICHHBIX OT €0 IPaHel, eCTh OMCCEKTOpHAS MOYITIOCKOCTh ATOTO YIJIa; B HEW JIeXaT HEHTPHI Bcex cdep,
BITMCAHHBIX B 3TOT yr'OJI; MHOKECTBO BCEX TOUYEK MPOCTPAHCTBA, JICKAIINUX BHYTPH TPEXTPAHHOTO YIJIa U PABHOYJAJIEHHBIX OT €r0 TPaHeH, €CTh JIyd MPsSMOn
nepecedeHusi OMCCEKTOPHBIX MOTYIUIOCKOCTEH JBYTPaHHBIX YTIIOB ATOTO TPEXIpaHHOTO yria. Ha 3Tom myde jexaT HeHTphI BceX cep, BIUCAHHBIX B TPEXTPAaHHBIH
YroJ;

- YTOOBI OKOJIO MHOTOTPaHHUKA MOKHO OBLIIO onucath cdepy (11ap), Heo0X0AuMo, 4ToObI OKOJIO JTF000H €ro rpaHu MOYKHO ObUIO OMKMCATh OKPYXKHOCTH (KPYT), IPU
9TOM IIEHTpP OMHUCAaHHOHN cephl (OMUCAHHOTO IIapa) MPOSKTHUPYETCS B LIEHTP ONMUCAHHOIN OKOJIO JIF000H rpaHu OKPYKHOCTH

(omHcaHHOTO Kpyra); MepHeH UKy, ONMYILEHHBIN U3 LIEHTPa OMMCAHHOM OKOJI0O MHOTOT'paHHHUKA

cdepsl (OMUCaHHOTO 11apa) Ha pedpo MHOTOIpaHHUKA, JIETUT 3TO pedpo, Kak xopay chepsl (1apa),

MOTIONIaM;

- HeJIb3s1 onMcaTh cepy OKOJIO0 JIt000H HAKIOHHOM MPU3MBL;

- paguyc cdepsl, BHUCAHHON B IPU3MY, PABEH PAaJUYyCy OKPY>KHOCTH, BIMCAHHOW B OCHOBAHUE MPU3MBI;

- BCE BBICOTHI ITPABUIILHOTO TETPA3pa MPOXOIAT Yepe3 LEHTP OMUCAHHOM OKOJIO Hero (BIUCAHHOW B HET0) Cepsl;

- B IIWJIMH/IP MOXKHO BIHCATh chepy TOr1a 1 TOIBKO TOT/AA, KOTJa OH PaBHOCTOPOHHMIA;

- IPU PEUICHUH 3314l Ha KOMOMHALKIO cepbl U KOHYyca (IIIMHAPA) UCTIONb30BaTh CEYeHU KOMOUHAINK chepbl U KOHYca (IMIMHAPA) AMaMeTPaTbHOMI
MJIOCKOCTHIO c(hephl, copeprkaieii och KoHyca (IIMITUHIPA);

- [IpH pEIICHNUH 33]]a4ul, B KOTOPOU aHbI J1BE, TPU U OoJiee MOMapHO Kacarouuecs: cepbl, yA00HO «IpUBJIEKaTh Ha MOMOILB)» TPEYTOJbHUK UM TETPadIp C
BEpILMHAMU B LIEHTpax JaHHBIX cdep;

YMETh:



- BBIBOJHTD (hOPMYJIbI BEIYMCICHHS TUIOIIAIN TOBEPXHOCTH U 00BbEeMa I1apa, MapoBbIX MM0sCa, CEKTOPa, CETMEHTA;
- BEKTOPHO-KOOPAMHATHBIM METOJIOM PEIIaTh 337a4l Ha KOMOMHAIUU Cepbl C MHOTOTPAHHUKAMU;
- BEPHO U HarJsIHO U300pakaTh chepy B KOMOMHALIMN C MHOTOTPAaHHUKAaMH, LIMJIMHAPOM, KOHYCOM M JIpYTUMH chepamu;
- KOPPEKTHO apryMEHTUPOBATh YTBEP K/I€HHS, BOZHUKAIOLIME IO XOAY PEIeHUs 3a/1a4d Ha KOMOMHALMIO cdepsl (11apa) ¢ MHOTOrpaHHUKaMHU, HWIMHAPOM, KOHYCOM
U ApyruMu chepamu (Imapamu).

Tema 5. Iloemopenue (27 uacos)

[ToBTOpeHue npoitneHHoro Marepuaia 3a kypc 10-11 kiaccon

IlepeyeHb KOHTPOJIBLHBIX Pa0OT

10 kacc

KonrtposbHbie paboThI:

Konrponbnas padora Ne 1 o Teme «BBeneHue B CTEpEOMETPUION.

Konrponbnas padora Ne 2 o Teme «B3auMHOE pacronoxeHue NpsiMbIX B IPOCTPAHCTBEY.
KonTposabnas padora Ne 3 o teme «lleprneHaAuKyIspHOCTb IPSIMON U IJIOCKOCTU».

KonTposabhnas padora Ne 4 no teme «llapamienbHbie IIIOCKOCTH.

KonTposabHas padora Ne 5 o Teme «Yrois1 Mexay ABYMs IUIOCKOCTSIMU.

KonTposabnas padora Ne 6 o teme «PaccTosiHusi B IPOCTPAHCTBEY.

KonTposabnas padora Ne 7 no reme «BekTopbl B IPOCTPAHCTBE.

KonTpomabnas padora Ne 8 o reme «KoopanHaTel B IPOCTPaHCTBEY.

Nrorosas koHTposibHas paboTa Ne9.

3aueTsl:

«BBenenue B cTepeoMeTprion\

«B3auMHOe pacnoyokeHue mpMOon 1 TIOCKOCTHN\

«[TapaenbHbIe TUIOCKOCTU\

«BeKTopsI B pocTpaHcTBe»\

11 knace

KonTponbHbie paboThI:

KonTtponbHas padora Ne 1 o teme «IIpeobpazoBaHust MPOCTPAHCTBAY.

KonTtponbhas padora Ne 2 o teme «[Ipu3ma u napasuienenumneny.

KonTtponbhas padora Ne 3 o teme «[Iupammua.

KonTtponbHas padora Ne 4 mo teme « MHOTOrpaHHUKI.

KonTtponbHas padora Ne 5 o teme «{UIUHIP U KOHYCH.

KonTtponbhas padora Ne 6 o teme «Cdepa u map».

Hrorosie kKoHTposbHBIE paboThl No 7 u Ne 8.

4. [lnannpyembie pe3yJbTaThl H3yUYeHUS Y4eOHOI0 MpeaMeTa

B pe3ynbTaTe n3yuenus kypca reometrpuu B 10 Kitacce ydamuecs 10JIKHbI:

3HATh/TIOHUMATB!

- 3HaYEHNE MaTeMaTUYECKON HayKH JJIs peIIeHUs 3a/1a4, BO3HUKAIOIINX B TEOPUU U NPAKTHKE;



- IIUPOTY U B TO K€ BPEMsI OTPAHMYEHHOCTh MPUMEHEHHSI MATEMaTHIECKIX METOJIOB K aHAJIU3Y M MCCIIEIOBAaHUIO MTPOILIECCOB U SBJICHUN B IPUPOJIC U OOIIECTBE;

- 3HaU€HUE MPAKTUKHU U BOIPOCOB, BOZHUKAIOIIUX B CAMOM MaTeMaTuke, st pOPMUPOBAHUS U Pa3BUTHSI MAaTEMaTHUYECKON HAYKH;

- ICTOPHIO Pa3BUTHS MOHATHS YHUCIIA, CO3AaHUS MAaTEMAaTUYECKOIO aHAIN3a, BOSHUKHOBEHHUS U pa3BUTHUSI TEOMETPUH;

- YHUBEpCAJIbHBINA XapaKkTep 3aKOHOB JIOTUKA MAaTEMaTHUECKUX PAaCCYKICHHH, UX MPUMEHUMOCTb BO BCEX 00JACTIX YEJIOBEUECKOU JAesITeNbHOCTH;

- BEpPOSATHOCTHBIM XapaKkTep pa3IMYHbIX IPOLECCOB OKPYkKAIOLIEr0o MUpA.

YMETb:

- pacro3HaBaTh Ha YePTEKaX M MOJEIIAX MPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCUTH TPEXMEPHBIE OOBEKTHI C X OMUCAHUSIMU, U300PAKEHUSIMU;

- ONMCBIBATh B3aMMHOE PACIOJIOKEHHE IPSIMbBIX U IUIOCKOCTEH B MPOCTPAHCTBE, apryMEHTUPOBATh CBOU CYKIEHUS 00 3TOM pacoIOKEHUH;

- aHAJIM3UPOBAThH B MPOCTEHUIINX CITy4yasX B3aUMHOE PACIIONOKEeHHE 00OBEKTOB B IPOCTPAHCTRE;

- 1300pakaTh OCHOBHbIE MHOTOTPAHHHUKHU M KPYTJIbIE TEJIA, BHIMOIHITH YEPTEKH M0 YCIOBHUAM 33/1a4;

- CTPOUTH IpOCTeHIne ceueHus: Kyda, mpu3Mbl, MTUPAMUJIBL;

- pelaTh IIAHUMETPUYECKHUE U TPOCTEHIIINE CTEPEOMETPHUUECKHE 3a/1a4H Ha HAX0XKJICHUE TeOMETPUUECKUX BEIMYUH (IUIMH, YTIIOB, TUIOMIaAei, 00beMOB);

- ACIIOJIB30BATh MIPH PEIICHUN CTEPEOMETPUICCKIX 3314 IJITAHUMETPUIECKHE (DAKThl U METOBI;

- POBOJIMTH JI0KA3aTEIbHBIC PACCYKICHUS B XOJ€ PEIICHUS 3a/1ay. UCII0JIb30BaTh MPUOOPETCHHBIC 3HAHUS U YMEHHS B IPAKTUYCCKOMN JACSITEIBHOCTU U
MTOBCETHEBHOM KU3HU IS

- MCCIIeTOBaHUS (MOJICITUPOBAHNS) HECIIOKHBIX MMPAKTUICCKUX CUTYallMii HAa OCHOBE M3YYCHHBIX ()OPMYI i CBOHCTB QUTYD;

- BBIYUCJICHUSI 00EMOB U IIJIOMIA/IeH TOBEPXHOCTEH TPOCTPAHCTBEHHBIX TEJI IPHU PEIICHUU MPAKTUUECKHUX 3a/1a4, UCIOJIb3Ysl MPU HEOOXOAMMOCTH CIIPABOYHUKH U
BBIYMCIIUTEIIbHBIE YCTPOMCTBA.

B pe3ynbTare nzydyenust kypca reomerpu B 11 kiacce ydammecs: JOJIKHBI:

3HATh/TIOHUMATh:

- 3HAYCHHE MAaTEMATHYECKOW HAYKH ISl PEIICHUS 3a7a4, BOSHUKAOIIMX B TEOPUU U MPAKTUKE; IIUPOTY U OTPAHUYEHHOCTh MPUMEHEHHS] MATEMATUYECKUX METO/IOB K
aHaJIN3y U UCCIIEIOBAHUIO TIPOLIECCOB U SIBIICHUM B MPUPOJIEC U OOIIIECTBE;

- 3HAYCHHE MPAKTUKUA U BOITPOCOB, BOSHUKAIOIINX B CAMOI MaTeMaTuKe, /71l (GOPMUPOBAHMS M Pa3BUTHS MATEMAaTUUYECKOW HAYKH,

- ]IV paCIIMPEHUS YUCIOBBIX MHOKECTB KaK crioco0a MOCTPOCHUS HOBOTO MaTeMaTHYECKOro anmnapara JJis peleHus IpakKTHUeCKUX 3a7ad U BHYTPEHHHX 3a71a4
MaTE€MaTUKH;

- BO3MOKHOCTH I'€OMETPUUECKOTO A3bIKA KaK CPEACTBA ONMCAHUSA CBOMCTB PEAJIbHBIX ITPEAMETOB U UX B3AMMHOI'O PACIIOI0KEHUS,

- POJIb AKCHOMATHKH B MaTeMaTHKE; BOZMOKHOCTh TIOCTPOCHUSI MAaTEMATHUECKUX TEOPHid Ha aKCHOMATUYECKOW OCHOBE; 3HAUCHNE aKCMOMATUKH JIJIS IPYTUX 00IacTei
3HAHUS U JJIs IPAKTUKU;

- BEPOSITHOCTHBIN XapaKTep Pa3IMYHbIX ITPOLECCOB U 3aKOHOMEPHOCTEN OKPYKAIOLIETO MUPA;

YMETh:

- COOTHOCHTb IIJIOCKHE FeOMeTpHUecKre (GUTYpBI U TPEXMEPHBIE OOBEKTHI C MX OMHUCAHUSIMU, YePTEIKaMU, N300pAKCHUSIMH;, pa3IndaTh U aHATTU3UPOBATh B3aMHOE
pacnosioxeHue Quryp;

- 1300paXkaTh TeOMEeTpUIeCcKre (PUTYpPHI U TENa, BBITIOTHATH YEPTEK MO YCIOBUIO 331a4H;

- pelaTh TeOMETPUYECKUE 3a7auu, ONUPasiCh HA N3YYEHHbIE CBOWCTBA MIIAHUMETPHUUECKHUX U CTEPEOMETPHUUECKUX (DUTYP U OTHOUICHUH MEXAY HUMH, TPUMEHSIS
anreOpanvecKuii 1 TPUTOHOMETPHYECKHUH amnmapar;,

- IPOBOJIMTH JI0KA3aTEIbHBIE PACCYKICHHUS IIPU PELICHUH 3a4a4, JOKa3bIBATh OCHOBHBIE TEOPEMBI

Kypea;



- BBIYUCIIATH JINHEHHBIC 3JIEMEHTHI M YIIIbI B IPOCTPAHCTBEHHBIX KOHPHUTypauax, 00beMbl U IJIOLIA U ITOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ U UX MPOCTEHUIITNX
KOMOMHAIIHIL;

- IPUMEHSTHh KOOPIMHATHO-BEKTOPHBINA METOJI JIJIsl BBIYMCIICHUS OTHOIICHUH, PACCTOSIHUN U YIJIOB;

- CTPOUTH CEUCHHUS MHOTOTPAHHUKOB M M300paXkaTh CCUCHUS TEJl BPALICHUS;

Hcnonp30BaTh MPHOOPETECHHBIC 3HAHUS U YMEHUS B IPAKTUYECKON JCSITSILHOCTH U TIOBCETHEBHOM KU3HHU IS

- KCCIIeIOBaHMS (MOICITUPOBAHMS) HECIOKHBIX MMPAKTUYECKUX CUTYallMii Ha OCHOBE M3YYCHHBIX (hOPMYJI M CBOWMCTB QUTYD;

- BBIYMCJICHUS JIJTUH, IIOMAAeH 1 00bEMOB pealIbHBIX 00BEKTOB MPH PEIICHUN PAKTHYECKUX 3a/1a4, UCITOIb3Ysl P HEOOXOAMMOCTH CIIPABOYHUKH U
BBIYMCIIUTEIIbHBIE YCTPOMCTBA.

5. MaTepunanbHO-TeXHH4YeCKOe o0ecrieyeHne

Jlureparypa ajis1 y4uTesisi:

1. E.B. [lotockyes, JI.W. 3BaBuu MaTemaruka: anredpa u Hayajaa MaTeMaTHYECKOTO aHAIN3a, reoMeTpusi. ['eomerpusi. YriayOaeHHbIN ypoBeHb. YUeOHUK, - M.:
Hpoda, 2014.

2. E.B. [Totockyes, JI.W. 3BaBuu Maremaruka: ainredpa v Hauajga MaTeMaTHYECKOTO aHaIu3a, TeoMeTpusi. ['eomerpus. YTiyOieHHbIN ypoBeHb. 3a1auHuK, - M.:
Hpoda, 2014.

3. 'eometpus. 10 xi.: Metonudeckoe mocooue k yueouuky E.B. ITotockyesa, JI.W. 3BaBuua «I'eomerpus. 10 kimace» /- M.: [Ipoda, 2014.

4. I'eometpus. 11 ki1.: Meroanueckoe nocodue k yueonuky E.B. IlorockyeBa, JI.W. 3BaBuya «I"'eometpus. 11 kiace» / - M.: Ipoda, 2014.

5. T'eometpus 10-11 k. [Tpodunbnslit ypoens : nporpamma YMK E.B. ITotockyesa, JI.W. 3BaBuua ais obueodpazoBarenbHbIx yupexaenuii / E.B. ITotockyes. - M.:
Hpoda, 2010.

6. b.I'. 3uB. I'eomeTpust: nuaakTuueckue Marepuainsl st 10 kiacca, - M.: IIpocsemenne, 2007.

7. B.M. Peokuk. I'eometpust: aunaktuueckue Matepuainsl Juid 10 kiaacca ¢ yriayOaeHHbIM u3ydeHueM MateMatuku. M.: IIpocsemienue, 2007.

8. B.A. CmupHoB. ['eomerpus. [Inanumerpus. [Tocobue mist moarorosku k EI'D.- M.:MIIHMO, 2013.

9. B.A. CmupHnoB. ['eomeTpus. Crepeomerpusi. [Tocobue nns noarorosku k EI'D.- M.:MIITHMO, 2013.

10. P.K. l'opaun. EI'D 2014. Marematuka. 3agaua C4.- M..MIIHMO, 2014.

11. B.A. Cmupnos. EI'D 2014. Maremaruka. 3agaya C2.- M.:MIIHMO, 2014.

Jluteparypa s yyamuxcs:

1. b.I'. 3uB. lunaktnueckue matepuaisl no reometpu, 10-11 xknacc, M., 2000.

2. E.B. [Totockyes, JI.W. 3BaBuu Maremaruka: ainreOpa v Hauajga MaTEMaTHYECKOTO aHaIu3a, TeoMeTpus. ['eomerpusi. YTiyOieHHbIN ypoBeHb. 3a1auHuK, - M.:
Hpoda, 2014.

3. Marepuansl OTKpbITOro 6aHKa 3a1aHui ISt TOAroTOBKH K EI'D.

HNHTepHET-pecypcenl:

1. MunucrepctBo obpazoBanue PO: http://www.edu.ru

2. TectupoBanue online: 5-11 kmaccer: http://www.uztest.ru

3. Jloche MIKOJIBLHOTO YUUTENsI MaTeMaTuKH: http://www.mathvaz.ru

4. HoBsle TexHosOTHH B 0Opa3oBanue: http:// www.edu.secna.ru

5. Merasamnuknoneauns Kupumia u Medoaus: http://www.mega.km.ru

6. Caittel « OHIMKIONIEAUH»: http://www.rubricon.ru http://www.encyclopedia.ru



7. Caiit 1 caMmooOpa30BaHUs U OH-1

8. Enunas xomnekmus [{udposeix O6pa3zoBarensHbix Pecypcos. — Pexxum moctyma:

http://school-collection.edu.ru

aitH TectupoBanust: http://www.reshuege.ru

9. HoypquLIe IJIaHbl: METOJNYCCKAasA KOIIUJIKA, I/IH(bopMaHI/IOHHBIC TEXHOJIOTHH B IIKOJE. — Pekum

noctymna: www.uroki.ru

10. YueOHble MaTepHalibl ¥ ClIoBapH Ha caiite «Kupwmn u Medoauii». — Pexxum nocryma:

www.km.ru/edu
Harnsinaele mocoous:

N300pa3uTtenbHble HATJIsIHbIE TOCOOUS (TaOIUIIbI).

TexHuuyeckue cpeacTBa 00ydeHHUS:
1. Kommbrotep.

KaneﬂnapHO-TeMaTuqecxoe IJIAHUPOBAHHE 10 kaace

3agaun. Ilnanupyembliii pe3yJIbTaT H YPOBeHb OCBOCHHUS

2. IIpoexTop.
3. DkpaH.
JAupakruya Bu
Ne eckas  Ileparormueckme A
JeATeJIbHOCTH
n/m| Moaeib cpeacTBa
00y4eHust yHatmxest

0a30Bblii yPOBEeHb

KoMmnerennun

Y4ebHO - mo3HABaTeIbLHAA
HpodpunbHas nporpamma

NPOABUHYTHIN YPOBEHb

IoBTOpeHue kypca 9 kaacca (7 4)
OcCHOBHBIE LeJIN: CO3/aTh YCIOBUS yJalMCS JUIS:
e O0o00uIeHHS M CHCTEMATH3ANMSs CBEJICHNI O BITMCAHHBIX M OIMCAHHBIX (PUIypax B OKPYKHOCTB, O PEIICHUH TPEYTOJIbHUKA, O CBOMCTBAX YETHIPEXYTOJIbHUKA.

PacmmpeHnus u COBEpIIEHCTBOBAHHE T€OMETPUUYECKOT0 anmapara, chOpMHUPOBAHHOTO B Kypce IIIaHUMETPUH 9 Kitacca.

Tema: Yrjbl H OTPe3KH, CBA3aHHbIE ¢ OKPYKHOCTHIO. BincanHble 1 onucanubie GUrypsl. (2 4).

Cpoxu

MpoBeAeHUs!
Jomamnee

Nudopmanmon
(bopman 3agaHue

Hast

[esu ypoka: noBTOpeHNeE C YUAIIUMUCS BRIYMCIIEHHUE YIII0OB ¢ BEPIIMHON BHYTPH U BHE KpYra, YIila MEX]ly XOpJOi U KacaTelIbHOM; TeopeMy O IPOU3BEIEHUHU OTPEIKOB XOP/; TEOPEMY O
KacaTelbHOW U CeKyIIeH; 3aKpenjieHne HABBIKOB YJaIluXCs B MPUMEHEHUH TP PEIICHUN 3a7]a4 TEOPEMY O TIPOU3BEICHIH OTPE3KOB XOP/; TEOPEMY O KacaTeIbHOU U CeKYIIEeH.

Opranusaws WMuauBuayanbHas. 3HAIOT BEIYUCICHUE YTIIOB C BEPIIMHON
COI;MCCTHOﬁ penieHne BHYTPH U BHE KpyTa, yIiia MEXIY XOpHOH u
1 [TlouckoBas “eGHOI YIPaKHEHUH. KacaTeJIbHOI; TEOpEMY O NIPOU3BEACHUU
Y OTBETHI Ha OTPE3KOB XOPJ; TEOPEMY O KacaTeIbHOU 1
JeSITeIbHOCTU .
BOIIPOCHL. cexymeit (IT)
3HAIOT BBIYUCIEHHE YTJIOB C BEPIIHMHOM
Tpaiciicym, VI MBUy2TbHAA. BHYTPH U BHE Kpyra, yriia MeXIy XOpAoHu U
KomOuunp |(ppoHTanbHbli Pemenne YTP 1o Kkpyra, y Y Xop
KacaTeJIbHOU; TEOpEMY O IPOU3BEACHUU
OBaHHAas  |OIPOC, Ka4eCTBEHHBIX o
OTPE3KOB XOPJ; TEOPEMY O KacaTeIbHOU 1
YIpaXHEHUS 3a/1a4.

3 [IIpob6memu [IpobiaemHbIe

I'pynmosas,

cekymeit (IT)

MoryT NpUMEHSTH NIPU PELIEHUH 3a/1a4
TEOpEeMy O IIPOU3BEJICHUN OTPE3KOB
XOpJl; TEOpPEMY O KacaTelbHOH U
cexyuieil. MoryT HaliTu U yCTpaHUTb
MPUYMHBI BOSHUKIIKX TpyaHocTeit. (1)
MoryT NIpUMEHSITh P PELICHUH 3a/1a4
TEOpEMY O MPOU3BEJICHUU OTPE3KOB
XOpJ; TEOPEMY O KacaTelIbHOU U
CeKylend. YMEeIT COCTaBIIATh TEKCT
HaydHoTro ctuis. (M)

Tema: Pemenue TpeyrojJbHUKOB. UeThIpexXyroJabHUKH. (4 1).

Lenun ypoka: NOBTOpPeHHE C YIAIIMMHUCS IPU3HAKH ITOT00US TPEYTOIBHUKOB; COOTHOIICHUS MEKAY CTOPOHAMH H yTJIaMH TPEYTOJIbHUKA; 3aKpelnJieHne HABBIKOB YUJaIlInXCs B PEIICHUN 3a/1a4
Ha MPUMEHEHHE MPU3HAKOB OO0 TPEYTOIbHUKOB; COOTHOIICHHUS MEXIY CTOPOHAMHE W YTJIaMH TPEYTOJBHIKA, (HOpMYIT HAX0KISHHS IUIOIAICH U CBOMCTBA YETHIPEXYTONbHUKOB.

3HAIOT MPU3HAKH MTOA00US TPEYTrOJILHUKOB;

MoryT IS peteHns 3a1ad IPUMEHATh

Hcnonp3oBanue
KOMHB}OTepHBIX
TEXHOJOTUM IS,
co3manus 0a3

1,2,4
COOpPHHK
3aj]a4, TeTpaib
C KOHCTIICKTaMHU

JTAHHBIX
CaMoCTOATEIBLHOE 124
COCTaBJICHUE '
TECTOBLIC

AITOPUTMHUYECKHUX

o MaTepuabl.
TIPEANUCaHUH TI0
TEME.

TTouckoBas u 1,2



oe 3a7a4H, WHIUBHIyallbHAsA, COOTHOIIEHHS MEXy CTOPOHAMH U yIJIaMH | IPU3HAKU MOJ00US TPEYTOJIbHUKOB;,  TBOpYECKas Paznarounsie
W3JI0KCHNE MHIWBUAYaIbHBIA paboTa ¢ TpeyroipHUKa. MOTyT H3araTb COOTHOIICHHS MEXIy CTOPOHAMH U JeATeNbHOCTh pH |nuddepeHnnp
onpoc JIEMOHCTpalMOHH WH(opManuio, HTEpHIpeTHpYs QakThl, YIIaMHU TPEYroJbHUKA. YMEIOT pCILleHUN 331a4  |OBaHHbIE
bIM MaTEpHAJIOM paszbsCHsA 3HaueHHe U cMbIch Teopun. (I1) |ompenensTs MOHATHS, TPUBOIUTH TTOBBILIEHHOM MaTepuabl.
nokazarenbctBa (M) CJIOKHOCTH.
Moryrt ai1s pelieHus 3a1a4 npuMeHsTs [Vcnons3oBanue (1, 2
Opranuzanys 3HAIOT NPU3HAKH NOA0OUS TPEYroIbHUKOB; .
. WunuBuayansHas. MPU3HAKA OO0 TPEYTOIHUKOB;  (CHPaBOYHON Paznarounsie
KomOuaNp (coBMECTHOI COOTHOUIECHHSI MEKTYy CTOPOHAMH U YTIIaMH
4 . peleHue COOTHOILIEHHS MEXy CTOPOHAMH U JUTEPATYPHI, a muddepeHnnp
OBaHHas  |y4cOHOU N TpeyroibHUKa. MOTyT H3araTb
YIPaKHEHUH. YIJIaMH TPEYTOJIbHUKA. YMEIOT pelaTh Takxke OBaHHbIC
JEATETbHOCTH nH(opmanuio,
3aauu Matepuanos EI'D |MaTepuaisl.
3HAIOT CBOHCTBA YETHIPEXYTOIFHIKOB U MoryT npuMeHsTh Npu pereHnu 3aaa4 [loctpoenus
[TpoGnemHubIe I'pynmnogas, . 1,2
[Ipobnemu MOTYT HaxOAWTh X Iutomanu. [IpoBenenre |(hopMyIbl HAXOXKICHUS IUIOIIAICH 1 | MaTeMaTHYECKUX
3a7a4H, VHIUBHyaJIbHAS. . . cOOpHHUK
5 loe . MH(OPMAMOHHO-CMBICIIOBOTO aHAIN3a CBOMCTBA YETHIPEXYTONbHUKOB. Mojieneit 1
WHIMBHIYaJIbHbIH Pemenue 3a7a4, TETpaab
U3JI0)KEHUE N MIPOYUTAHHOTO TEKCTa, yyacTue B fuayore, |OCyLIeCTBISAIOT NPOBEPKY BBIBOAOB,  |(OMHCAaHUS U
orpoc YIIPaKHEHHH, . o C KOHCIICKTaMH
npusenerne npumepos. (1) TIOJIO’KCHNH, 3aKOHOMEPHOCTEH, pemeHus 3ana4d
[IpakTukym, NuauBuayanbHas. 3HAIOT CBOMCTBA YETHIPEXYTOJIBHUKOB U MoryT npuMeHsTh pU PELIECHUH 3a1a4 1, 2mmocTpar
6 KomOuanp |(hpoHTaNBHBIH Pemmenne MOTYT HAaXOAWTh MX IUTomanu. Brnagenne  |[hopMyIsl Hax0XXISHUS IIIOIIANCH U PaGora B pvimax e AOCKe,
OBaHHas  |OIPOC, Ka4eCTBEHHBIX HaBBIKAMH KOHTPOJISA M OLIEHKH CBOEH CBOICTBA YETHIPEXYTOJILHUKOB. MOTyT Py cOOpHHK
YIPasKHEHUS 3anad. JeSITeIbHOCTH, YMEHHEM TIPEABUICTD MIPUBECTH MIPUMEPEI, 3a1ay.

Kontpoabnasi pa6ora Nel

esan ypoka oneHUTH 3HaHHUSA U YMEHHE YJaIIHUXCs 110 TeMaM 9 Kilacca: peleHHe TPEYTOJIbHIKOB, YeTHIPEXyTOIbHUKH, (POPMYJIBI IIOIAAEH MIOCKUX (GUTyp; 3aa4n Ha YIIIbl 1 OTPE3KH,
CBSI3aHHBIE C OKPYKHOCTBIO

Yyaiuxcs JIeMOHCTPUPYIOT: TOHUMAHHSI 4
Ypok CaMocTosTeNnbHOE
OO mIaMDOBaNHe B VHauBUAyaIbHOE (OCHOBHBIX 3JICMEHTOB CTEPEOMETPHUH, Yyarmuecst MOTyT CBOOOTHO Bnaneror nuddepeHunp
7 oueHiI/I H’ o OBereHHe pelieHue MPOCTPAaHCTBEHHBIX (DUTYP, NAPAJUICIILHOCTH [[T0JIb30BaHMUs CBOMCTBAMHU HaBBIKAMU OBaHHBIC
KOPPeKIIH HECHeHOBaHHﬂ KOHTPOJIBHBIX NMPSIMBIX B IIPOCTPAHCTBE, MTApaUIEILHOCTH  |[TIapPaJUIEIbHOCTH MPAMBIX U camMoaHaau3a u KOHTPOJIEHO-
pp 3aIaHUiA. MPSIMOM U TUIOCKOCTH; APAUIEIbHOCTHU JIBYX [[UIOCKOCTEH. CaMOKOHTPOJIS U3MEPUTEIHLHBI

3HaHUU peLieHus

IJIOCKOCTEH.
Tema: IIpeamer crepeoMeTpun. AKCHOMBI cTepeoMeTpuM. (2 4).

]_[e.Jm YpoKa: NOBTOPEHUE C yUaALlIUMHUCH 00 aKCHOMATHYECKOM CITOCO0e IOCTPOCHHUSA TECOMETPUH; 3aKPENJICHUE HABBIKOB YYallUXCsA 1/1306pa>1<aTL BCE CIIOCOOBI B3aUMHOI'0 pacnoIOXKCHUA
TOYCK, IIPAMBIX U IUIOCKOCTEH B MPOCTPAHCTBE, UMCTh IIPEACTABIICHUEC O MMAPAJIJICIIbHOM IPOCKTUPOBAHNH, criocobax H306pa)I(GHI/I$I MPOCTPAHCTBCHHBIX TEJI.

HwmeroT npencraBieHue 00 MoryT H300paxkaTh BCe CIIOCOOBI

€ MaTepUuaibl

§6, Ne6(a),

®poHTaNbHAS, CaMOCTOSTEIBLHO
AKCHOMATHYECKOM CIOCO0E MMOCTPOCHUS B3aMMHOTO PACIOJIOKECHUS TOUCK, 7(r)
[IpobnemubIe TPYIIIOBAsL. N HWCKAaTh, U3BJIEKATH
TEOMETPHH, 3HAIOT OCHOBHBIC (DUTYPHI B MPSIMBIX M IUIOCKOCTEH B MPOCTPAHCTBE,
3a7aHusl, (dpoHTATBHAS HEOOXOAUMYIO IS
8 [louckosas . . |[mpocTpaHCcTBE, CIIOCOOBI MX 0003HAUCHHSI, |MMETh ITPEACTABICHHE O MapAIICILHOM
HHAWBUAYAIbHBIA paboTa ¢ KHUTOH U pelIeHus yueOHBIX
3HAIOT (POPMYITHPOBKH aKCHOM MIPOSKTHPOBAHUH, CIIOCO0aX
orpoc HAaJISTHBIMHA 3a1a4
CTEPCOMETPUH, YMEIOT IPUMEHSATh UX JUISI  M300paskeHHs MIPOCTPAHCTBEHHBIX TEI
MOCOOHSIMHU. . nH}popManuio
pemeHus npocredmux 3anad (I1) (1)
W BnayabHas HwmeroT npencrapneHune o6 akcuomarndec- | Moryt u3o00paxath BCe CITIOCOOBI I1.1, Ne2
Opramsaws PemeHHey KOM CIT0C00€ TIOCTPOCHUS TEOMETPHUH, 3HAIOT [B3aMMHOTO PACIIOJIOKECHHUS TOUCK, IMowuck HyxxHol  cTp.10
p L . OCHOBHEBIC (DUTYPEI B IPOCTPAHCTBE, MPSIMBIX ¥ INIOCKOCTEH B MPOCTPAHCTBE, MH(GOPMAIIHH IO
KomOuHup |coBMECTHOMN YOPaXKHEHUH, o
o C1oco0bI X 0003HAYEHMS, 3HAIOT MMETh TIPEJICTaBJICHNE O MapauIeIbHOM [32IaHHON TeMe B
OBaHHas  [y4eOHOM COCTaBJICHHE
(HOpPMYITHPOBKH aKCHOM CTEPEOMETPHH, MIPOEKTUPOBAHHH, CIIOCO0ax MCTOYHHKAX
NIESITEILHOCTH OTIOPHOTO
KOHCIICKTA YMEIOT IPUMEHSTh UX TS PEIICHUS M300paKeHMsI IPOCTPAHCTBEHHBIX TE  [PAa3JTUYHOTO THIIA.
&

npocreiimux 3anaq (IT) (TB)
Tema: Hexotopsnle cieacTBus U3 akcuoM. Perienne 3a1a4 Ha npuMeHeHHe AKCHOM CTepeoOMeTPHH M MX CJIeJCTBHI. (2 1).

Lesu ypoka: HoBTOpPeHUE C yUauMucs GOpMYIHPOBKH CIIEACTBHI; 3aKpenJieHHe HAaBbIKOB YYalllUXCsl B IPUMEHEHHH HEOOXOUMOM aKCHOMBI HITH CIIEACTBHUE AJisl 000CHOBAHMUS B3aMMHOT'O
PAaCIONOKEHHUS TIPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE, BHITOJHEHHH MPOCTEHIIINX T€OMETPHIECKUX TTOCTPOCHHUH.



[Tpobnemusie

3aJaHus
10 [ITouckoBas a >

WHIUBUAYTbHBINA

orpoc

IIpakTukym,
KomOuuup |hpoHTabHbIH
OBaHHasi  OIPOC,

YIPaKHEHHS

dpoHTanpHas,
IpyNnoBast.
pelieHue
YIPaXXHEHUH.
OTBETHI HA
BOIIPOCHI.

WHnuBuayanbHast.
Pemenue
KaueCTBEHHBIX
3aa4.

3HAOT GOPMYITUPOBKH CICICTBHIA, YMEIOT
[POBOJIUTD J0KA3aTENbHbBIC PACCYKICHUS U
MPUMEHSTh UX JJIS PEIICHUS 3a/1a4, UMCIOT
MpeJICTaBICHUE 00 AIeMEHTAPHBIX
MOCTPOCHHUSX B MIPOCTPAHCTBE, 3HAIOT TPU
cnioco0a mocTpoeHust miockocteit (P)

YMET NPUMEHSATH HEOOXOUMYIO
AKCHOMY HJIM CJIEICTBUE JUIS
000CHOBAaHUS B3aUMHOIO

B IIPOCTPAHCTBE, BHIMOJIHAIOT
[IPOCTEHIINE TEOMETPUUECKUE
noctpoerns (1)

'YMET NIpUMEHATh HEOOXOANUMYIO
AKCHOMY WJIM CIIEJICTBUE JUIS

3HaI0T GOPMYIHPOBKH CIICACTBUHN, YMEIOT
MPOBOJIUTD J0KA3aTENbHbBIC PACCYKICHUS U
MPUMEHSTD UX JUIS PEIICHHs 3a/1a4, UIMEIOT
Npe/ICTaBICHUE 00 3IeMEHTapHBIX
MOCTPOCHHUSX B IIPOCTPAHCTBE, 3HAIOT TPU
cniocoba moctpoeHust miockocteit (IT)

HUS NIPSIMBIX U MIJIOCKOCTEH B
[IPOCTPAHCTBE, BBIIOIHSIOT
MPOCTEHIIINE TEOMETPUIECKHE
noctpoerns (TB)
[apaJjuienbHOCTH NPSAMBIX U IJIOcKOCcTel (16 1)
OCHOBHBIE LeJIN: CO3aTh YCIOBUS yJalTMCS JUIS:

PpacmoJIOKCHUA MPAMBIX U IIOCKOCTEH

000CHOBaHHMSI B3aUMHOTO pacIoI0xKe-

ITocTpoenus I1.2, N7,
MaTeMaTH4yeckux reopema 1.1
MOJIeICH I
OITUCAHUS U
pelieHus
TIPUKIITHBIX
3a1aq

m. 3.4,
CocTaBiecHHUE Nell,13,
o6obmaronmx Teopema 1.2,
unpopManuoHHbix 1.3
TaOJINII
(KOHCIIEKTOB)

L4 (I)Ole/IPOBaHl/lﬂ NMOHMMAHUSI OCHOBHEIX ITOHSTHI CTCPCOMCETPUH, CBOICTB MNPOCTPAHCTBCHHBIX (1)I/Il"yp, B3aWMMHOC PACIIOJIOKCHUC TPAMBIX U IUIOCKOCTSH B IPOCTPAHCTBE.
L OBJ’[aHeHl/Iﬂ r€OMETPUICCKMMU 3HAHUAMU O NApAJUICJIbHOCTH MPAMBIX B IIPOCTPAHCTBE, MapaIJICIbHOCTU HpﬂMOﬁ U IUNIOCKOCTH; MapajlJICIbHOCTU ABYX TJTIOCKOCTEH.
OBJ'la)]eHI/lﬂ YMEHUEM ITPOBOAUTH AO0KA3aTCIIbHBIC PACCYKACHHUA B XOAC PEIICHUA CTEPEOMETPHUICCKUX 3adal.

Lenu ypoka: (popmMupoBanue MpeacTaBIeHUN yJallMMUCS O MapaIeJbHBIX MPSIMBIX B IPOCTPAHCTBE, O POPMYIMPOBKAX OCHOBHBIX TEOPEM O NapalIeIbHOCTH MPSIMBIX ; OBJIaAeHHe
HABBIKAMM M YMEHUSIMH HCIIOJIb30BaTh CBOICTBA MEPECEKAIONINXCS, TapaUICIbHBIX M CKPELIHBAIOIIUXCS IPSAMBIX NIPH PELICHNH 3a/1a4; (POPMUPOBaHMe YMEHMS JOKA3bIBaTh U PAacIO3HaBaTh

Tema: [IapannenbHOCTH NPAMBIX, HPAMOI M M10CKOCTH (4 ).

B KOHKPETHBIX YCJIOBUAX OCHOBHBIC TCOPEMBI U UX CICACTBUA, IPUMCHATH TCOPEMBI K PCHICHUIO 3a1a4

Opranuzauus

COBMECTHOM
12 [IlouckoBas N

yaeOHOI

JACATCIBbHOCTHU

O0bscHUTE
MEHO- Jlexnus,
13

CMOHCTpanusa
WTIOCTPAT a o Tpatt

ClIau10B
NBHas

[Ipotaem IIpo6nemubie

14 oe
3a1a9H
H3JI0KEHUE

IIpakTukym,
15 KomOuaMp |ppoHTATBHBIIH
OBaHHAs  OTPOC,
YIpakKHEHUS

®poHTaNbHAS,
IpYIIIOBas.
(dbpoHTaTHHAS
paboTa ¢
KOHCIIEKTOM, U
HArJISIHBIMU
T0COOUAMHU.
I'pynnosas,
WHIUBH/yalIbHAS.
peleHue
yIpaKHEHUH,
OTBETHI HA
BOTIPOCHI.

I'pynnosas,
WHAWBHIyaNbHas.
Pemenue
yIpaKHEHUH,

WunuBuayanbHast.
Pemenne
KayeCTBEHHBIX
3a7a4.

MoryT UcIoJIb30BaTh CBOICTBA
HEePECEKaIOINXCs, TapaUIeIbHbIX U
CKPELIUBAIOILUXCS NPSMBIX IPU
pelIeHn: 3a1a4. Y MEIOT OOBSCHUTh
N3Yy4YCHHBIC ITOJIOXKCHNA HAa
CaMOCTOSATENFHO NOJ00paHHBIX
KOHKpeTHBIX Ipumepax (M)

3HaIOT OMpeesieHIe NapanieabHbIX IPAMBIX [MOTyT HCIIOIB30BaTh CBOWCTBA

B IIPOCTPAHCTBE, (OPMYJIMPOBKU OCHOBHBIX [EPECEKAIONIUXCSI, TAPAIIEIbHbIX 1
TEOPEM O MapaUICNBHOCTH MPSIMBIX, YMEIOT |CKPEIIMUBAIOIIUXCS MPSIMBIX IpU

UX JOKa3bIBaTh U paclo3HaBaTh B pemeHny 3agad. MoryT 1aTh OLEHKY
KOHKPETHBIX YCIIOBHSIX, IPUMEHSITH TeOpeMbl MH(OpManuy, pakram, Iporeccam,
K pemennto 3axad (I1) OTIpeNeNATh X akTyanbHocTh. (M)
3HAIOT OMpeesieHIe NapamIeabHBIX TPAMBIX [MOTYT HCIIONIB30BaTh CBOWCTBA

B IIPOCTPAHCTBE, (DOPMYITHUPOBKH OCHOBHBIX [[I€PECEKAIOIINXCS, TapaJIeTbHBIX U
TCOPEM O NAPAJIICIIBHOCTHU MPAMBIX, YMCIOT |CKPCIIUBAIOIIUXCA MPAMBIX IIPH

UX JOKa3bIBaTh U paclo3HaBaTh B peleHnH 3a7ad. Y MET IPOBOAUTD

3HAIOT OMpeeNieHIe NapaieabHbIX MPSIMbIX
B IIPOCTPAHCTBE, (POPMYITUPOBKU OCHOBHBIX
TEOpeM O MAPAILICITBHOCTH NPSIMBIX, YMEIOT
UX JJOKa3bIBaTh U PACIIO3HABATH B
KOHKPETHBIX YCJIOBUAX, TPUMEHATH TCOPEMBI
K peureHuto 3anad (P)

KOHKPETHBIX YCJIOBUAX, HPUMCHATH TCOPEMBI CAMOOLICHKY COOCTBEHHBIX HGﬁCTBHﬁ.

K pemenuto 3amad (I1) (TB)

3HAIOT OMpeIesiCHIE NapalIeIbHBIX MPSIMBIX MOTYT HCIIOJIB30BaTh CBOWCTBA

B IIPOCTPAHCTBE, HOPMYITHUPOBKU OCHOBHBIX [[IEPECEKAIOIINXCS, TAPAIIICIbHBIX U
TEOPEM O MapajyIeIbHOCTH NPSMbIX, YMEIOT [CKPEIIMBAIOIIMXCS MPSMBIX IPU

MX JIOKa3bIBaTh M PACIIO3HABATH B peuienun 3aaa4 MoryTt codparth

IlouckoBas u §2,11.7,Ne2
TBOpUECKas

JIESITENIbHOCTD PU

peLIeHnH 3a1a4

MMOBBIIIIEHHON

CIIO)KHOCTH U

HCTHUIIOBBIX 3a/1a4.

Ctp.20 Ne5
(2), Ne6(2),
Ne7(1)

cnons3oBanue
CIIPaBOYHOMU
JIUTEPATYpPHI, &
TaKxKe
Matepuanos EI'D
IlocTpoenust u §2 1.8, Ne8(1)
MOJIENEH s

peleHus
NPUKIATHBIX

3anau

[Tpuobperaror [ToBTOPUTH
YMEHHs 11.7,8, Ne6(3)

BKITIOYCHHE CBOMX
pe3yIbTaTOB B

KOHKPETHBIX YCIIOBHAX, IPUMEHITH TEOPEMBI MaTepHall ISl COOOIICHHS TI0 3aJaHHOM [pe3yIbTaThI

K peuenuto 3anad (IT) reme. (TB)

paboOTHI TPYIIIBI

Tema: B3anmHoe pacnoJioxkeHne NPAMBIX B IPOCTPAHCTBe. YT0J Me:KAYy NPSIMbIMH (4 4).



Leau ypoka: ¢popMHpOBaHNe NPEICTABIEHHI YUAIIUMUCS O MEPECEKAIOINXCS, MapalyIe]IbHBIX U CKPEIMBAIOIINXCS MPSIMBIX, 00 yriie MKy IPSMbIMH B IIPOCTPAHCTBE; OBJIAIeHHE
HABBIKAMM W YMEHHSIMH HCIIOJIb30BATh CBOWCTBA MEPECEKAIONIMXCSI, MTAPAJUICIbHBIX U CKPEIUBAIOLIMXCS TIPSIMBIX MPH PEIICHNUH 331a4; (POpMUpPOBaHHE YMEHMSI UCIIOJb3YS MOHSATHE YTOJ
MEKTy MPSIMBIME B TIPOCTPAHCTBE, PENIATh 3a/1auH.

MoryT pa3iu4arh HepeceKaouecs, . §2, 1.9, Nel3
MoryT UCI0JIb30BaTh CBOMCTBA
napajesbHble U CKPEeLUBAIOIINECs [TpuobGperator (2)
OObsicHuTe @dpoHTaNbHas, MepeceKaroIuXcs, MapauleIbHbIX U
Jlexmus, MPSMBIE; YTOJ MEXy IPSIMBIMU B YMEHHUS
JIBHO- UHAMBUyalbHasl, CKPELUBAIOIIUXCS MPSIMBIX IPU .
16 JIEMOHCTpALHs MpOCTpaHCTBE. Bianenue HaBbIKaMu CaMOCTOSITENILHOI
WILITIOCTPAT N pabota co . pEIeHNH 3aja4, HCIOIb3Ys MOHSATHE N
ClaizoB KOHTPOJISl U OLEHKHU CBOEH JESTENBHOCTH, 1 KOJUIEKTUBHOU
VBHas cOOPHHUKOM 3a7ad YTOJI MEXKAY MPSAMBIMH B
YMEHHEM TNPEIBUACTD BO3MOKHBIE JESATEIBHOCTH.
9 . npoctparcte. (M)
MOCJIEACTBHS CBOUX JEHCTBHUIA.
[PYIIOBasI MoryT pa3iaH4aTh IepeceKaronecs . Nol6, Ne8(2
Py ’ yrp p Hl ’ MoryT UCII0JIb30BaTh CBOMCTBA PasButue ymenus ’ )
WHAMBUyaNbHas. HapajjielbHbIC U CKPELIUBAIONIUECS
[TpoGnemubie MepeCceKaroIuXcs, MapauleIbHbIX U MIPOU3BOIUTH
IIpobnemu IToctpoeHue MIPSMBIE; YTOJ MEXy MPSIMBIMU B
3ajay, CKPELUBAIOIIUXCS IPSIMBIX IPU apryMEHTHPOBaHH
17 oe . |anropurMa pocTpaHcTBe. MOTyT U3/1arath
WHIUBUAYAIIbHBIA | . . pEIEeHNH 3aa4, HCTIONb3Yys MOHATUE b€ PACCYKICHHUS,
W3J10KEHUE JeUcTBUS, nH(pOopManio, 000CHOBBIBasI CBOH
orpoc . YTOJI MEXKAY MPSAMBIMU B IPOCTPAHCTBE TTPOBOAMTH
peleHue COOCTBEHHBIH MOAXO0/. YMEIOT IPOBOINUTH ) o6oGIIerIe
YIpaXXHEHUI], CaMOOIICHKY cOOCTBeHHBIX AercTBuii. (I1)
MoryT paznuuaTh NepeceKaronmecs, MoryT HCIOIB30BaTh CBONCTBA Hcnons3oanre  [Bompocsr 1-6
Opranuzauus WunuBuayanbHast. o
. napajesbHbIe H CKPEIUBAIOIINECS MepeceKaroIuXcs, TapalieIbHbIX U MyJIbTUMeniHbIX Ha cTP.20,
KomOuHHp (cOBMECTHOI Pemenue
18 . OpsIMBIC; YTOJI MEXKIY MPSMBIMH B CKPEIIMBAIONIUXCS MPSAMBIX ITPH pecypcoB u Nell ctp.13
OBaHHas  yuyeOHOM Ka4yeCTBEHHBIX .
eSTeTBHOCTH sanau IpocTpaHcTBE. MOTYT HAWTH M yCTPAHUTh  [PELICHUHU 3a7a4, UCIOJIb3Ys OHATHE  |KOMIBIOTEPHBIX
MPUYUHBI BOSHUKIINX TpynHocTel (IT) YTOJI MEKAY MPSAMBIMU B IPOCTPAHCTB | TEXHOJIOTUH JUIA,
MoryT paznuuaTh nepeceKkaroumecs, . co3aanus 0a3 IloaroroBka
WunuBuayanbHasi. MoryT KUCI0JIb30BaTh CBOMCTBA
IpakTuKyM, rapajulejbHbIE U CKPEIIUBAIOIIHECS JTaHHBIX K
N Pemenne HepeCceKaroInXcs, MapauleIbHbIX U o
Kom6uunp |(hpoHTaBHBIH . MPAMBIE; YTOJd MEXy MPSIMBIMH B KOHTPOJILHOU
19 YIpaXXHEHUI, CKPELUBAIOIIUXCS NPSIMBIX IPU
OBaHHas  OIIPOC, POCTPaHCTBE MOryT OTJEIUTh OCHOBHYIO pabote
OTBETHI Ha . pEIIeHNH 3ajiay, UCIIOJIb3ys MOHATHE
YIpaKHEHUs MH(QOPMAIIHIO OT BTOPOCTENEHHOM
BOTIPOCHI. YTOJI MEXIY IPSAMBIMHU B IPOCTPAHCTBE

napopmaruu. (IT)
Tema: Pemenue 3aaau (3 4).

MoryT paznuuaTh NepeceKkarouecs, o
WunuBuayanbHast. MoryT KUCI0JIb30BaTh CBOMCTBA
MapajuieNIbHBIC ¥ CKPEIUBAIOIIAECS

. Pemenne TIepeCeKAIOINXCsl, TapaIeIbHBIX 1
KomOuHnp |hpoHTaBHEIH . NPSIMBIE; YTOJI MEKAY MPSIMBIMH B
20 YIIpaXHEHHH, CKPEIINBAIONINXCS MPSMBIX TIPH

OBaHHAas  OMpOC, MPOCTPaHCTBE MOryT OTJEIUTh OCHOBHYIO
OTBETHI Ha . pEIIeHNH 3aj1a4, UCIOJb3ys MOHATHE
YIpakKHEHUS MH(POPMAIIHIO OT BTOPOCTEIEHHON
BOTIPOCHI. YTOJI MEXIY IPAMBIMHU B IPOCTPAHCTBE
nHpopmanmu. (IT)

MoryT paznuyarh nepecekarommecs, .
NunuBunyanbHas. MoryT ucronbp30BaTh CBOMCTBA
rapajuieNIbHbIE U CKPEIINBAIOIINECS

. Pewenue [IEpPECEKAIOIIMXCS, TApAJUIENbHbBIX U
KomOuHnp |hpoHTaBHEIH . MpSMBIE; YTOJd MEXy MPSIMBIMU B
21 yIpaKHEHUH, CKPELUBAIOIUXCS NPSIMBIX IPU

OBaHHAas  OMpOC, MPOCTPaHCTBE MOryT OTJEIUTh OCHOBHYIO
OTBETHI HA . pEIIeHNH 33]a4, UCIOb3Ys OHATHE
YIpaKHEHUs MH(OpMAaLMIO OT BTOPOCTEIIEHHOM
BOIIPOCHI. YTOJI MEKIY IPSAMBIMU B IPOCTPAHCTBE
nHpopmarmu. (IT)

MoryT paznuuaTh nepeceKaronmecs, o
NunuBuayanbHas. MoryT ucCIonbp30BaTh CBOMCTBA
MapajieNIbHBIE ¥ CKPEIUBAIOIINECS

N Peienne TIePECEKAIOIINXCS, TAPaUICTbHBIX 1
KomOuuup (hpoHTaNbHbIH . MPSIMbIE; YTOJI MEKAY MPSIMBIMH B
22 YOPaKHCHUIHA, CKPCIIUBAIOIINXCS PSIMBIX TIPH

OBaHHAs  OTPOC, MIPOCTPaHCTBE MOTYT OTAETNUTH OCHOBHYIO
OTBETHI HA pELIeHNH 3a]a4, UCTIOJIb3Ysl MOHSATHE

YIPaKHEHHS nH(OpMAaLMIO OT BTOPOCTEIIEHHOM
BOIIPOCHI. YTOJI MEXXIY NMPSIMBIMHU B IPOCTPAHCTBE
nrdopmanuu. (I1)

IIpakTukym,

IIpakTukym,

TIpakTukym,

Tema: [MapajeJbHOCTb NJIOCKOCTEH (2 4).



Leau ypoka: ¢popMHpOBaHNe NPEACTABIEHHI YUAIIUMUCS O MPU3HAKAX MAPAIUICIbHOCTH TUIOCKOCTEH; OBJIajleHMe HABBIKAMM W YMEHHMSIMM TIPHMEHSTh OINpE/eTCHUE U MPU3HAKK

NapauieNIbHOCTHU IJIOCKOCTEH MPH pelieHuH 3a1a4; popMupoBanue ymMeHusi HOPMUPOBATH BOMPOCHI, 381341, CO3/1aBaTh IPOOIEMHYIO CHTYAIHIO.

23

24

OOBbsicHUTE
Jlekius,
JIbHO-

€MOHCTpaIus
WIITFOCTpaT JICMOHCTPAl

claiiioB
WBHAs

[Ipotaem IIpoGnemubie

(05
3aga4un
H3JI0)KCHUC

®poHTaNbHAs,
WHIUBHyallbHAs.
COCTaBJICHUE
OIIOPHOTO
KOHCIIEKTa U
paboTa ¢ HUM,
['pynnosas,
WHIUBHyalbHas,
pabota c
JI€MOHCTPallMOHH
BbIM MaTEpHAIIOM

MoryT IpUMEHSTh ONpEeICHUE U
3HAIOT OIIPEAEICHHUE U IIPU3HAKH

napanelbHOCTH mockocTelt. [lonck
HECKOJILKUX CIIOCO00B pelIeHHS,
apryMeHTalus palloHaIbHOIO Croco0a,
MPOBEICHUE HOKA3aTEIbHBIX PACCYKACHHUH.

NIPU pELCHNH 3a1a4. Y MEIoT
Y4acTBOBAaTh B AMAJIOTE, IOHUMATh
TOUKY 3peHHsI coOeceTHIKA,
MPU3HABATH IIPABO HA HHOE MHEHHUE.
3HAIOT OINpeAEICHUE U TPU3HAKI MoryT IpUMEHSTh ONpEeICHUE U
NapaJuIeIbHOCTH IUNIOCKOCTEN. MoryT
CaMOCTOATENBHO UCKaTh, H OTOUPAThH
HEOOX0IMMYIO JUIsl peIlIeHNs] YUeOHBIX 3a1ad
undopmanuto (IT)

[IpYU PELICHUU 3a7a4. Y MEIOT
(bopMHupOBaTH BONPOCHI, 331a4H,
CO3/1aBaTh IPOOIEMHYIO CUTYALIUIO

CaMOCTOATEIHHO

IMMPU3HAKHU Napa/uICJIbHOCTH ILUIOCKOCTEH HUCKaTh, U

0TOMpaThH
HEOOXOIUMYIO IS
permeHns yaeOHbIX
3amaq HHpopMaI
Hcnonb3oBanue

[IPU3HAKU NapajuIeIbHOCTH INIOCKOCTEH |CIPaBOYHOM

JIUTEpPaTypHl, a
TaKxKe
Mmatepuaios EI'D

§2,n.10,
Ne18,Ne19

§2 n.11 pon.
3aa4a

Tema: Terpasap u napanienenunes (4 v).
Llesmm ypoka: ¢popMupoBaHue NMPeICTABIEHHI YIAIMMUCS MPOCTPAHCTBCHHBIX TEIaX; OBJIaJeHHEe HABBIKAMH H YMEHUSIMH PEIIaTh NPOCTEHINNE 3a1a4i Ha HAXOXK/ICHHUE 3JICMCHTOB
TeTpasapa; (popMupoBaHHe YMEHHSI PEIaTh NPOCTEHIINE 3aJa4l Ha HAXOXKIICHHUE JIEMEHTOB Mapajuiesienune/a.

@dpoHTaNBHAS, MoryT oTJIMYaTh TETpa’Ip OT IPYrux BUAOB MoryT pemars npocTeiinue 3anaun Ha |O0bsicHEeHHe 11.12-13,68,
OO0BsacHUTE Texuust WHJIWBUYyaJlbHAsl. MPOCTPAHCTBEHHBIX TEII. HaX0XJICHUE 2JIEMEHTOB TCTpa’apa. U3Y4YCHHBIX 70,71
o5 JIBHO- ,HeMOHC’ — pereHue 3HAIOT OIpeAeIeHUE TeTPadipa, Bcex ero  MoryT, apryMeHTHPOBaHO OTBEYATh HA [TTOJIOKEHUH Ha
WILTIOCTPAT cnaﬁnogp YIpa>KHEHHUH. 91eMeHTOB. MoryT u3naratb MH()OpPMAaILHIO, [TOCTABICHHBIE BOIIPOCHI, MOTYT CaMOCTOSITETIHHO
WBHAs OTBETHI Ha MHTEPIPETHPYS (HAKTHI, Pa3bsICHSSA 3HAUCHUE OCMBICIUTh OIIMOKH M UX YCTPAHUTb.  [MOJOOpPaHHBIX
BOIIPOCHL. u cMbicn Teopun. (P) ) puMepax
WnnuBugyansHas MoryT pemaTh MpOCTeHIre 3a1auu Ha 66,67,72
AMBIILY > MoryT oTJIM4aTh TETPa3ap OT APYIUX BUAOB yrp p A [Ipuobperator T
[TpakTuKyM, rpyIIOBast. HaXO0’KICHHE 3JIEMEHTOB TETpadIpa.
. MIPOCTPAHCTBEHHBIX TeJ.3HAIOT ONpeIeICHNE o YMEHHUS
KomOunup |ppoHTaNBHBIIH (dbpoHTaTHHAS /AJTEeKBaTHOE BOCTIPUSTHE YCTHOU peuw, .
26 . TeTpa’Jipa, BCEX €ro AJIEMEHTOB. CaMOCTOSATENTFHON
OBaHHAas  OMpOC, paboTa ¢ KHUIOH U npoBeJieHue nH(opMaMOHHO- .
OcCyIecTBISIOT MPOBEPKY BHIBOJIOB, 1 KOJIJICKTUBHOM
YIIPAKHEHHS HarJIAJHEIMA . 9 CMBICIIOBOTO aHAJIN3a TEKCTa,
MIOJIO’KEHNH, 3aKkOHOMepHOcTel, TeopeM. (I1) JIeATeIIbHOCTH.
TOCOOMAMHU. npuBencHue npumepos. (1)
OO TS MoryT y3HaBaTh napajuiesienunes cpeau YMeroT npuMeHATh uX npu pemienun  (CamocrositensHo [[1.14, 74,75,79
OObsicHuTe Texws Hlfm/mym aﬂb;{aﬂ MHO)KECTBA MHOT'OI'PaHHHKOB, 3HAIOT 3aj1a4 BCE CBOWCTBA MapajuieyienuIea. M OTOupaTh
o7 JIbHO- )IeMOHC"i“ — aGota cy > loTIpejiesieHNe Mapajviesienueia, OCHOBHBIX (@OpMHpPOBaHUE YMEHUS COCTABIATh  [HEOOXOAUMYIO IS
WIITFOCTpaT CHaﬁIIOBp EGMOHCT auponn [oF© EMEHTOB, 3HATh CBOMCTBa KOHCIIEKT, IIPOBOJIUTH CPABHUTENBHBIN |peIleHNs YIeOHBIX
WBHAs P napajieNnenuneaa. Y MeoT IPOBOIUTh aHaIIN3, COIIOCTABIATh, PACCYXKAaTh.  [3a1ad
BIM MaTepHAJIOM o o
CaMOOIICHKY COOCTBEHHBIX JieiicTBuid. (P) (TB) HH(POPMALIUIO
MoryT y3HaBaTh MapauIeIEINIIE] CPEAN 'YMEIOT IPUMEHSTH UX MIPH PELICHUHA 80,81,104
Opranuzanus WnnuBuayansHas, ry P AL Cepen pHmer pH p IIpoepka u e
. MHO€ECTBAa MHOT'OTPaHHUKOB, 3HAIOT 3aj1a4 BCE CBOWCTBA MapajuielienuIe/a.
KomOuHup [coBMecTHOM IpYIIOBasl. OLICHKA
28 N olpezieieHNe napajuleienIe 1a, OCHOBHBIX [ y9acTHE B JHajore, noaoop
OBaHHas  y4eOHOM Pemenue . Ppe3yJIbTaToB
. €ro 2JIEMEHTOB, 3HaTh CBOUCTBA ApryMEHTOB JUISl OOBSICHEHUS OIIHOKHY. .
JIeSITeTIBHOCTH YIpaXHEHUH, cBOEH paboTHI,

(TB)
KontpoabHas pagora Ne2

[eab ypoka oLIEHUTh 3HAHUS M yMeHHUe ydamuxcs no remam 10-ro kiacca: IlapamieasHOCTh NpSAMBIX, IPSIMON U IJIOCKOCTH; B3aumHOe pacnonokeHue MpsiMbIX B IPOCTPAHCTBE. YOI MEXIY
npsimbimu; [lapamnensHocTh T10CKOCTEH; TeTpasap u napaiesienunen.
Yyanmxcst IeMOHCTPUPYIOT: TOHUMAaHHS 4

napajeicnumneaa.

Ypok CaMocTosATeIhHOE
RTINS,  MUIAHADOBAHKE 1 WHauBHyallbHOE (OCHOBHBIX 3JIEMEHTOB CTEPEOMETPHH, Yuaruecst MOryT CBOOOIHO Brnaneror muddepertmp
29 oueHin H’ - OBQECHI/IC pelieHue MPOCTPAHCTBEHHBIX (HUTYD, TAPAIIEIBHOCTH [OJIb30BaHUS CBOWCTBAMU HaBBIKAMHU OBaHHbIC
KODPEKLIHI I/IECHGZIOBEIHI/IS[ KOHTPOJIbHBIX MPSIMBIX B MPOCTPAHCTBE, NAPAIUICTBHOCTH  [APAJUICIIEHOCTH MPSMBIX U caMOaHaliM3a U [KOHTPOJIbHO-
ppex 3aJaHHH. MPSIMOM U IIOCKOCTH; APAJLICIBHOCTH JBYX [IIOCKOCTEH. CaMOKOHTPOJIS N3MEPUTEITEHBI
3HAHUU pelieHus

IIOCKOCTEH. € MaTepuanbl



]_le.]'lﬂ Ypoka: q)OpMI/IPOBaHI/Ie HpeIlCTaBJIeHl/Ii;I ydJaluMucs 00 yrijae MExAy NpAMbIMU PA3JIMYHO PACIIOJIO0KCHHBIX B MIPOCTPAHCTBE; OBJIAACHUEC HABBIKAMA U YMCHUSIMU HAaXOJUTH YIJIbI

IlepneHAUKYJSIPHOCTH NPAMBIX U MI0ckocTel (1749).
OcHOBHBIE LIeJIM: CO3JaTh YCIOBUS yIaTUMCS JJIs:

@®opMUPOBaHUS NMPeICTABIEHUH O NEPIEHINKYIIPHOCTH NPAMBIX U TUIOCKOCTEH B MPOCTPAHCTBE, O MOHSATUH MEPICHANKYJIISIPA U HAKJIOHHOM B MPOCTPAHCTBE U UX CBOMCTBAX

O00011eHHUs ¥ CUCTEMATU3AUMYU 3HAHUS YYAIIUXCS O MEPIEHANKYISIPHOCTH MPSAMBIX, IEPIEHANKYISPE U HAKJIOHHBIX U3 Kypca IUIaHUMETPUH.

OByajgenusi yMeHHeM OPTOTOHAJIBHOTO MPOEKTUPOBAHMS U 3HAHUEM €0 CBOMCTBA, TEM CAMBIM PACUIMPUTH 3HAHUS O T€OMETPUUYECKUX YepTexax.

@DopMHPOBAHHS YMEHHSI CO3/1aBaTh TEOMETPHUECKUE YSPTEXKH, IIepeaaroIine HHOOPMAIIHIO O TaHHOM ITOHITHH.

Tema: IlepneHAuKYJSIPHOCTH NPSIMOM M IJIOCKOCTH (5 4).

MEKTY JIEMEHTaMH MHOTOTPAaHHMKA; (P)OPMHUPOBAHHE YMEHHUSl PEIIaTh 3a/1a4H, UCTIOIb3ys OPTOTOHAIBHOE POESKTHPOBAHME.

30

31

32

33

34

OOBsIicHUATE
JIBHO-
WILTFOCTpaT
HUBHas

[Ipobnemu
oe
U3I10KEHHE

TTonckoBas

KomO6ununp
OBaHHas

Komb6unup
OBaHHAs

OOBbsicHUTE
JIbHO-
WILTIOCTPAT
WBHAs

Jlexmus,
JIEMOHCTpAIHS
ClIaiioB

[IpoGnemubie
3amayn,

VHIWBUAYaIbHBIN

ompoc

Opranuzauus
COBMECTHOM
yaeOHOI
NIeSITEIbHOCTH

[IpakTukym,
(hpoHTANBHBIH
orpoc,
YIIPaKHEHHS

IIpakTukym,
(hpoHTATBHBII
orpoc,
YIpaKHEHUs

Jlexnus,
JIEMOHCTpAIHs
clIali10B

®poHTaNbHAS..
IlocTpoenue
aIropuT™Ma
JIeUCTBUS,
OTBCTHI HA
BOTIPOCHI.

DpoHTaNIbHAS.
Pewenune
YIpaKHEHUH,
COCTaBJICHHE
OTIOPHOTO
KOHCTIEKTA.
I'pynnosast.
CocraBnenue
OTIOPHOTO
KOHCIICKTa U
paborta c
HUM,paboTa co
CcOOpHUKOM 3a/1a4
NunuBuayanbHas,
rpymnmoBas,
pabora ¢
JEMOHCTPallMOHH
bIM MaTepUaIoM

NunuBunyanbHas.
Pemenue
Ka4eCTBEHHBIX
3aad.

MoryT HaiiTu yroyl MeXAy NPSMbIMHU
Pa3IMYHO PACIOI0KEHHBIX B IPOCTPAHCTBE.
MoryT BBLAETHUTH U 3alKCcaTh INIaBHOE,
MOTYT NpuBecTH npumepsl. (P)

MoryT HaiiTu yroJyl MeX1y NPSIMbIMHU
Pa3IMYHO PacIOI0KEHHBIX B IPOCTPAHCTBE.
CocTaBieH1e IJIaHa BBITTOJIHEHUS
MOCTPOCHUH, IPUBEICHUE IPUMEPOB,
(hopmynupoBanue BeIBOJOB. (P)

3HAIOT NPU3HAK NEPIEHANKYISIPHOCTH
MPSIMOH 1 TIIIOCKOCTH; TIOHATHE
OPTOTOHAIBLHOE MTPOCKTUPOBAHUE. Y MEIOT

MoryT HaXOANUTH YTJIBI MEXKITY
9JIEMEHTaMH MHOTOTPaHHHKA.
BocrpousseneHue npociyIiaHHol U
MPOYNTAaHHOW MH(GOPMAIUHK C 3aJaHHOMN
cTeneHslo cepHyTOoCTH. (1)

MoryT HaXOANUTH YTIIBI MEXKITY
3JIEMEHTaMH MHOTOTPaHHHKA.
Brnanenne ymeHueM mpeaBuaeTh
BO3MOYKHBIE ITOCTIEICTBHUS CBOMX
neiicreuit. (1)

MoryT pemaTh 33/1a41, HCTIOJIB3YS
OPTOTOHAIBHOE MTPOEKTUPOBAHHE.
Hcrionb3yIoT JuIs pereHus

JIO6I>IBaTI) I/IH(l)OpMaIlI/IIO nmo SaHaHHOﬁ TEMC B IIO3HABATCIIbHBIX 3a4a4 CIIPAaBOYHYIO

HCTOYHUKAX pasnugHoro tuma. (II)

3HAIOT MPU3HAK NEePIEeHINKYIIPHOCTH
MIPSIMOU U IJIOCKOCTH; TIOHSATHE
OpPTOrOHAJILHOE IPOEKTUpOBaHue. Moryt
3aIOJTHATE U 0()OPMIIATH TaOJIUIBI, OTBEUATh
Ha BOIPOCHI ¢ oMoIbio Tadumn.  (I1)
3HaIOT NMPU3HAK NEPIEHAUKYIIPHOCTH
MIPSMOH M TIIOCKOCTH; TIOHSTHE
OpPTOTOHAIFHOE TIPOEKTHPOBAHKE. Y MEIOT
MOJIb30BATHCS SHIMKJIIONICIUEH,
MaTEeMaTHUYECKUM CIIPAaBOYHUKOM,
3anvcaHHbIMU npaBmwiamu. (TB)

muteparypy. (1)

MoryT pemars 3aJja4H, UCIIOIb3Ys
OPTOTOHAJILHOE NPOEKTUPOBAHUE.
YMEIOT BHINOJHATH U 0)OPMIISTH
3a/laHusl IPOrPaMMHUPOBAHHOTO
koutpois. (TB)

Moryt pemaTh 33/1a41, UCTIOJIB3YS
OPTOrOHAJIIBHOE IIPOEKTUPOBAHUE.
YMmeroT paboTaTh 1o 3alaHHOMY
aITOPUTMY, apIYMEHTHUPOBATH OTBET
i omnoky. (TB)

Tema: IlepneHauKyJsip 1 HAKIOHHASA. YTOJ MexK1y NPAMOI U II0CKOCTHIO (6 1).
Lenn ypoka: popMupoBaHHe NPEACTABICHUH yJallUMHUCS O NEPICHAUKYIAPE U HAKIIOHHON; OBJIa/ICHHe HABBIKAMM M YMEGHHSIMH pEIaTh 33]a4u, 3Has MOHATHE NEPIEeHAUKYIIApa U
HAKJIOHHOM, a TaKk:Ke TEOpEMY O TPeX MEepIeHAUKYIApax; (POPMHPOBaHNEe YMEHHS HAXOAUTh 3341, B KOTOPBIX IPUMEHSIETCS TeOpeMa O TpeX NePIEeHIUKYIISIPOB.

®dpoHTanbHas,
WHIIUBHyaIbHas,
COCTaBJIEHUE
OTIOPHOTO

3HAIOT MOHATHE NEPIEHIUKYIISP U
HaKJIOHHAS; TEOPEMY O TPex
neprneHuKyspax. Bocnpustue yctHoit
peu, mpoBeeHNE HH(OPMAIIMOHHO-

MoryT pelaTh 3a/1a4u, 3Hast [IOHATHE
MEPIICHANKYJISIPa U HAKIIOHHOWM, a
TaKXKE TEOPEMY O TPEX MEePICHIUKYIIS
pax. [IpoBenenue nHGOPMATMOHHO-

§3 m.14, Ne3
(2)

dopMupoBaHue
YMEHUS
CO3/1aBaTh
reoOMeTPUYECKHE
YEePTEXKH,
nepeAaronye
HHPOPMALIHIO O
JAHHOM ITOHSTHH.

[Ipuobperatot 33 .15 nom.
3aJada
YMCHUS
CaMOCTOSITENIbHOM
U KOJIJIEKTUBHOM
JIeSTEIbHOCTH.
§3 n.14, m.15,
n . Ne7 cTp.34
OHUCK HYXHOI
WHPOPMALINH B
Ppa3IMYHBIX
HUCTOYHHKAX
WcnonszoBanue (§3 1M 16,
CTIPaBOYHOMN n.17, n.14
JIMTEPATYpPHI, a
TaKKe

Matepuanos EI'D
Camocrosrensio (§3 1m.14-m.17,
HCKaTh U Nel5,Nel6
0TOMpaTh

HEOOXOTUMYIO JIJIs

pereHus 3a1a4d

nHpopManuu

Co3naBaTh §3m.18,
reomerpuueckue  Ne31,Ne36(2)
YePTEKH,

nepearoIme



36

37

38

39

40

41

42

[Ipobnemu
oe
W3II0KEHHE

ITouckoBas

Komb6unup
OBaHHasI

TTonckoBas

Komb6unup
OBaHHas

Komb6unup
OBaHHAs

KomOGuuunp
OBaHHasI

[TpoGnemubie
3amayu,
WHIMBUIyaIbHBIN
orpoc

Opranuzanus
COBMECTHOMU
yaeOHO
NIeSTeTbHOCTH

IIpakTukym,
(hpoHTATBHBII
orpoc,
YIPaKHEHHS

Opranuzanys
COBMECTHOM
yaeOHOI
JIeITEeIbHOCTH

IIpakTukym,
(hpOHTAIBHBII
orpoc,
YIIpaKHEHUSI

IIpakTukym,
(hpoHTATBHBII
orpoc,
YIpakKHEHUS

IIpakTukym,
(poHTANIBHBIH
orpoc,
YTIPAKHEHHS

KOHCIIEKTa U
paboTa ¢ HUM,

@DpoHTalbHAaS,
(dpoHTaNTBHAS
pabora ¢
KOHCIIEKTOM,

paboTa ¢ KHUTOU 1

HATJIJHBIMA
10COOUSIMU.

I'pynnosas.
peleHue
YIPaXHEHUH,
OTBETHI HA
BOIIPOCHI.

WunuBuayanbHast.
Pemenne
KaueCTBEHHBIX
3a7a4.

['pynnosas,
pabota co
cOOpHHUKOM 3a71a4

NunuBuayanbHas,
paborta c
JIEMOHCTPaLlMOHH
bIM MaTepUaIoM

NuauBuayanbHas,
pabora ¢
JIEMOHCTPAIIOHH
BIM MaTEPUAIOM

WunuBuayanbHas,
pabora ¢
JIEMOHCTPALIHOHH
BIM MaTEepHAIOM

CMBICJIOBOTI'0 aHAIIU3a TEKCTa U JISKI[HH,
npuBeIeHne U pa3dop npuMepos. (P)

3HAIOT MOHATHE EPICHIUKYIISP U
HAKJIOHHAS, TCOPEMY O TPeX
MEPICHIUKYIAPAX. YUacTHe B JUANIOTE,
OTpa)keHHE B MUCbMEHHOM (hOopMe CBOMX
pelieHuit, paboTa ¢ MaTeMaTHYECKUM
CIPaBOYHUKOM, (DOPMHUPOBAHUE YMEHHS
BBIMOJTHEHHS U 0()OPMIICHUS TECTOBBIX
sanmanuii (P)

3HAIOT MOHATHE NEPIEHIUKYIISP U
HaKJIOHHAS; TEOPEMY O Tpex
nepreHaAnKyisipax. Moryt e paborats 1o
3aJaHHOMY allTOPUTMY,

3HAIOT MOHATHE NEPIEHAUKYIISIP U
HAKJIOHHAs; TEOPEMY O TPEX
nepneHauKymspax. Bocnpusarue yctHon

pcuun, ydaCTUC B AUaJIOre, IOHMMaHHUC TOYKHU

3peHus cobecennuka. (I1)

3HAIOT MOHATHE NEPICHIUKYIISP U
HaKJIOHHAs; TEOPEMY O TPEX
nepneHaukyispax. [Iposenenue
MH()OPMAMOHHO-CMBICIIOBOTO aHAJIM3a

TEKCTa, BEIOOp Ii1aBHOTO U ocHOBHOTO. (TB)

3HAIOT MOHATHE NEPICHIUKYIISP U
HaKJIOHHASA; TEOPEMY O TPEX

neprneHuKkyspax. [Ipuseaenue npuMepos,

(hopMupoBaHe yMEHHS padOTaTh C
4yepTexXHbIMU HHCTpyMeHTamHu. (TB)

CMBICIIOBOTO aHAJIN3a IPOYUTAHHOTO
TEKCTa, y4acTHE B ANAJIOTE,
npuBeaeHue npumepos. (M)

Moryrt pemarts 3a/1a4u, 3Hasi IOHSATHE
NEepIEeHANKYJIIsIpa U HAKJIOHHOM, a
TaKKe TEOPEMY O TpeX
nepreHAnKysipax. Bocrpustue
YCTHOH peuH, y4acTHe B TUAaJore,
(dbopMupoBaHUE YMEHNUS COCTABISTH U
odopMIIATh TaOJINIIBL, IPUBEICHNE
npumepos. (1)

Moryt pemarts 3a/1a4u, 3Hasi IOHSATHE
[EPICHIUKYJISIpa U HAKIOHHOM, a
TaKKe TEOPEMy O TpeX
MIEPIIEHANKYJIISIpax PUBEACHNUE
npumMepoB. ( 1)

MoryT pemars 3a/1a4u, 3Hasl TOHATHE
MIEPIICHANKYJIISIpa ¥ HAKJIOHHOM, a
TaKKe TEOPEMy O TpeX
NepHeHANKYIsipax. Y MeEIT, 0TBE4aTh
Ha MOCTABJICHHbBIE BOIIPOCHI,

Moryrt pemarts 3a/1a4u, 3Hasi TOHSATHE
NEPIICHUKYJISIpA U HAKJIIOHHOH, a
TaKKe TEOPEMY O TpeX
nepreHaAnKysipax. Bocrpoussenenune

HH(OPMAITHIO O
JTAHHOM TOHSITHU.

[Ipuobperatot
YMCHUS
CaMOCTOSITCIIHBHOM
H KOJJICKTUBHOM
TIESITELHOCTH.

ITouck Hy>kHOU
uH(hOopMaLH B
pa3IMYHbIX
HCTOYHHKAX

Hcnonp3oBanue
CIIPAaBOYHOU
JTUTEpaTyphl, a
TaKKe
Mmatepuaios EI'D
CaMOCTOSTENBHO
HCKATh,

HEOOXOANMYIO JUIS
pereHus yaeOHbIX

TIPOYUTAHHOW WH(POPMALINH C 3aJaHHOM [3a1a9

cteneHbio ceepHyTOoCTH. (TB)
Moryt pelars 3a/1a4u, 3Hasi IOHSATHE
NEPIICHUKYJISIpA U HAKJIIOHHOH, a
TaKoKe TeOpEMY O Tpex
nepreHaAnKysipax. Bocrpoussenenune
MPaBIJI U IPUMEPOB, MOTYT paboTaTh
110 3alaHHOMY anroputMy. (TB)

Tema: Pemenue 3agau (2 u).

3HAIOT NOHATHE NEPIEHIUKYIISP U
HaKJIOHHAS; TEOPEMY O TPeX

neprnesuKyIspax. Ilpusenenne npuMepos,

dhopmupoBaHue yMeHUs paboTaTh C
uepTekHBIMU HHCTpyMeHTamHu. (TB)

3HAIOT NOHATHE NEPIEHIUKYIISP U
HaKJIOHHAS; TEOPEMY O TPexX

TMCPHCHAUKYJIApax. HpI/IBeﬂCHI/IC MMpUMEPOB,

dhopmupoBaHue yMEHHsI pabOTaTh C
qepTexxHbIMU HHCTpyMeHTaMu. (TB)

Moryt pemars 3a/1a4u, 3Hasl TOHATHE
NIepIEeHANKYJIsIpa ¥ HAKJIOHHOM, a
TaKKe TEOPEMY O TpeX
neprneHuKysipax. Bocrpounssenenue
MIPaBUJI U IPUMEPOB, MOTYT paboTaTh
110 3alaHHOMY anroputmy. (TB)
MoryT pemars 3aa4y, 3Has HOHITHE
NEepIEeHANKYJIsIpa U HAKJIOHHOM, a
TaKKe TEOPEMY O TpeX
nepreHaAnKyisipax. Bocrpoussenenue
MPaBIJI ¥ IPUMEPOB, MOTYT PaboTaTh
1o 3a1anaHomMy anroputmy. (TB)

Tema: JIByrpaHsblii yroi. IlepneHauKyJasipHOCTDb MJI0CKocTel (44).
Heaun ypoka: ¢popMupoBaHHe NPEACTABIEHMIl yIAITIMUCS O TOHATHH ABYTPAHHBIN YTOJI, O IPU3HAKE MTEPIIEHANKYIIPHOCTH ABYX IJIOCKOCTEH; OBJIaleHHe HABBIKAMM M YMeHUSIMH

uHbopMaLuu
Hcnonp3oBanue
MYJIbTUMEAUAHBIX
PECYPCOB H 14,
co3nanus 0a3
JAHHBIX

Hcnons3oBanue
MYJTbTHMEIMHHBIX
PECYPCOB U IS,
co3aaunus 0a3
JTAHHBIX

Hcnoap3oBanne
MYJIbTHMEIHMHHBIX
pecypcoB U s,
co3manus 0a3
JTAHHBIX

Ne 24(2),
Ne25, Ne38

Ne47, Ned3

Ned4,
MOBTOPHUTH
KJIaCCHBIC
3a1auu

IloagroroBuTh
csl K 3a4eTy

b}
Pa3ngarounnie
mudhepeHimp
OBaHHEBIC
MaTepHabl.

1,2
Pasparounsie
nupdepeHup
OBaHHEIE
MaTepHUAabI.

1,2
Pasngarounsie
muddepenump
OBaHHEIE
MaTepHabI.



pemaTh 3aa4dy, 3Has MOHATHE ABYTPAHHBIA YTON M MPHU3HAK MEPIICHANKYIIPHOCTH ABYX IUIOCKOCTEH.

OOBsIicHUATE

43 JIbHO-

WILTIOCTpAT

NBHasA

[Ipobnemu

44 oe

HN3JI0KCHUC

45 |[louckoBas

46

OBaHHas

Iless ypoka 0600IMTE ¥ CHCTEMATH3UPOBATh TEOPETHUECKUE 3HAHUS M YMEHHUE ydamuxcs mo remam 10-ro knacca: [lepneHankynapHOCTh MpsMoil u miockocty; Ilepnennukynsap u

KomOunup

Jlexmus,
JIEMOHCTpAIIHS
CIIaii1IoB

[IpoGnemusie
3amayu,

I/IHHI/IBI/IZ[yaJILHHﬁ

ompoc

Opranuzanus
COBMECTHOHU
yaeOHO
NIeSTeTPHOCTH

IIpakTukym,
(hpoHTaNBHBIH
orpoc,
YIpaKHEHUS

3HAIOT MOHATHE ABYTPAHHBIA yTOJI; IPU3HAK

dpoHTanpHas, N

MEePICHANKYISIPHOCTH JIBYX IJIOCKOCTEH.
WHIUBHyalbHasl,

..’ |dopMupoOBaTh YMCHHE BBIOPATH U

paboTa ¢ KHUIOU U

BBIMOJIHUT 33JJaHKUE TI0 CBOUM CHJIAM U
HATJISHBIMA

3HAHUSAM, IPUMCHHUTD 3HAHUS [T PEIICHUS
OCOOUAMHU.

npakTHiIeckux 3agad. (P)

3HAIOT MOHATHE JBYTPAHHBIH yroJl; MPU3HAK
®poHTaNbHAS, JBYTD yroJt, npre

AG0Ta ¢ MEePICHANKYISIPHOCTU IBYX MJIOCKOCTEH.

P BocrnpusiTiie yCTHOU pedu, ydacTie B
JICMOHCTPAIMOHH

JIMajiore, yMeT apryMEHTHPOBAaHO

bIM MaTepUaIoM
0TBEYaTh, NpuBeaeHHe mpumepoB. (IT)

['pymmoBas. 3HAIOT MOHATHE ABYTPAHHBIA yroJi; MPU3HAK
Perenune MEPICHANKYIIPHOCTH JBYX IUIOCKOCTEH.
yIpaKHEHHUHH, , MoOryT BBIIOJIHATH U O(OPMIIATH TECTOBBIC
OTBETHI HA 3aaHusl, TOA00p apryMEHTOB ISt

BOTIPOCHI. 00ocHOBaHMA HalaeHHOH omuoOku (IT)

3HAIOT NOHATHE JBYTPAHHBIN YTOJ; IPU3HAK
WHnuBuayansHas. MepHIEHANKYISIPHOCTH ABYX MIIOCKOCTEH.

Pemenue [Ton60p apryMeHTOB, COOTBETCTBYIOLIIX
Ka4yeCTBEHHBIX peuieHuo, GopMUpOBaHUE yMEHHs paboTaTh
3ajad. 10 33/JaHHOMY QJITOPUTMY, COIIOCTaBIISATb.

(TB)

MoryT pemars 3aJa4u, 3Has IOHIATHE
JIBYT'PaHHBI{ yTOJI U TPU3HAK
MEePIEHANKYJISIPHOCTH ABYX
mnockocteil. OTpakeHue B
MICbMEHHOH (popMe CBOMX pellIeHHH,
(hopMHpOBaHNE YMEHHUS PACCYKAATb.
MoryT pemaTh 3a/la4i, 3Has IOHATHE
JBYI'PaHHBIN yToJl U MPU3HAK
[EPIEHIUKYISIPHOCTH JBYX
IJIOCKOCTEH. COCTABIIEHUE KOHCIIEKTA,
ydactue B guanore. (1)

MoryT pemaTh 3a/{a4, 3Hast IOHATHE
JIBYTPAaHHBIN YTOI U TIPU3HAK
MEPIECHANKYJIIPHOCTH ABYX
mockocTeil. Bocnpoussenenue npaBui
U TIPUMEPOB, MOT'YT paboTaTh 10
3amanHoMy aroputmy. (TB)

MoryT pemars 3aJa4u, 3Has MOHITHE
JBYI'PaHHBIN yroJl U MpU3HAK
MEPIECHANKYJIIPHOCTH ABYX
IJ10CKOCTER. MOryT paccyxaars,
0000111aTh, BEICTYIATh C PEIICHHEM
POOIIEMEI,

Tema: Pemenue 3aaau (2 u).

HAKJIOHHAsA. YTOJI MEXAY IPSIMOM U IJIOCKOCThI0; JIByrpaHHbIi yro. [lepneHaAuKyIspHOCTh INIOCKOCTEN

Ypok

00001IEHNS

47 "

CUCTEMATU3

Al
3HAaHUH

Ypok

000011IeHus

48 M

CUCTEMATHU3

alnun
3HAaHUH

CaMOCTOSATENbHOE
IIAaHUPOBAHUC U

MIPOBE/ICHHE
HCCIIeIOBaHUS
pemeHns

CaMOCTOSTENbHOE
IUIAaHUPOBAHUEC U

NpOBEJICHUE
MCCIIeI0BaHNUS
peleHus

Y‘IaH.[I/IXCH JACMOHCTPUPYIOT: CBEACHUS O

MIEPIICHIUKYISIPHOCTH TPSMBIX H
WunuBuayanbHOe J
elICHIC TUTOCKOCTEH B MIPOCTPAHCTBE, 0000IIAOT H
p CUCTEMATH3UPYIOT 3HAHUS O
KOHTPOJBbHBIX
sananuii MEPICHIUKYISIPHOCTU TIPSIMBIX,
) MIEPIICHIUKYJISIPE U HAKIIOHHBIX, N3BECTHBIE
VM U3 Kypca IUIaHUMETPHUH.
Yyamuxcsi IeMOHCTPUPYIOT: CBEJICHUS O
MEPICHIUKYIIPHOCTH NPSIMBIX U
NunuBuayanbHOe PIICHI vy P P
. TUIOCKOCTEH B MIPOCTPAHCTBE, 0000OIIAOT U
P CUCTEMATU3UPYIOT 3HAHUSL O
KOHTPOJIBHBIX
. MEPIICHIUKYISIPHOCTH TIPSIMBIX,
3aJaHMH.

TMCPHECHAUKYJIIAPE U HAKIIOHHBIX, U3BCCTHBIC
UM U3 Kypca INTaHUMETPUH.

VYuaruecst MOTyT cBOOOTHO BBECTH
MOHSTHE NEPIEHANKYIISPA U
HaKJIOHHOHM B IPOCTPAHCTBE U UX
cBolicTBa. PaccMOTpeTs OpTOroHanbHOE
MIPOEKTUPOBAHUE U €T0 CBOICTBA, TEM
CaMbIM paCHIMPUTH 3HAHUA O
reOMETPUUECKUX YEPTEXKAX.

'Yyamuecst MOTYT CBOOOTHO BBECTH
MOHSATHE NEPIEHANKYIISApA U
HaKJIOHHOH B IPOCTPAHCTBE U UX
cBoiicTBa. PaccMoTpeTs OpTOroHanbHOE
MIPOSKTUPOBAHUE U €TO CBOICTBA, TEM
CaMbIM paCHIMPUTH 3HAHUA O
FeOMETPUUECKHUX YEPTEkKAX.

KonTpoabHas padora Ne3

IIpuoOperaror
YMEHHUS

CaMOCTOSTECIIbHOM
1 KOJJIEKTUBHOMN

JCATCIBHOCTU.

CamocrosTenbpHas

pabota c
HNCTOYHUKAMH
nHpopMmanuy,

§3,m.20,
Ne59(2,4)
Ne60

[ToBTOPUTH
§3 m.18-20,
Ne57

Paseutue ymenust [loBTOpUTH

MIPOU3BOIUTH

§3 1.14-21,

aprymenTupoBanu No37

bIC pACCYXACHUA,

[IPOBOAUTH
000011IEHTE

Hcnonp3oBanue

TIpe3CHTAIHN
pe3yIbTaToB

MMO03HABATEJILHON 1

MIPaKTUYECKOU
JeSITETPHOCTH.

BrmonHeHne
paboTHI o

IIPEIbSABICHHOMY

AITOPUTMY

Brimoanenne
paboTsI 10

NIPENBSBICHHOMY

ANTOPUTMY

I1. 3 3agaun
0), B)

4
pOOJICMHBIC
mudhepeHimp
OBaHHbIC
3a1aHus.

4
poOIeMHbIe
muddepenmp
OBaHHbIC
3a/1aHHL.

ean ypoka OIEHNUTH 3HAHUS U YMEHUE yJdamuxcs mo TemaMm 10-ro kiacca: [leprneHauKyIspHOCTb IPSIMON M TWIOCKOCTH; [leprmeHauKyIsip ¥ HaKJIIOHHAsI. YTOJI MEXIY MPSAMOU U TIIOCKOCTHIO;
JByrpannslii yroi. [lepneHauKyIsipHOCTD MII0CKOCTEHN

VYpok | CamocrostensHoe | UHAMBUAyaTbHOE [YYaImpxcst 0000IIal0T W CUCTEMATH3UPYIOT Bnagerot
Yuaruecs MOryT CBOOOIHO KOHTPOJIbHO-
KOHTPOJIS M| IUIAHUPOBAHKE U peleHue 3HAHUS O MEPICHAUKYISIPHOCTH MPSIMBIX, HABBIKAMU
4 paccMOTPETh OPTOrOHABHOE N3MEPUTEITEHBI
0000IICHUs]|  TPOBEJCHHE KOHTPOJIBHBIX  MEPICHIUKYIISPE U HAKIIOHHBIX, H3BECTHBIC 9 camMoaHau3a u
o N MIPOCKTHUPOBAHUE H €T0 CBOMCTBA, € MaTepHabl.
3HAHUHU HCCIICIOBAHHUS 3aJaHHH. UM M3 Kypca INIaHUMETPHU. CaMOKOHTPOJIS



]_le.]IH Ypoka: (l)OpMPIpOBaHl/Ie HpeIICTaBJIeHI/lﬁ ydaliuMHuCs O TOM KaK pacrio3HaBaTh Ha YCPTECKAX U MOJACIIAX NPOCTPAHCTBCHHBIC (l)OpMLI, 0 TCOpEMC Sﬁnepa, aﬁHGPOBOﬁ XapaKTCPUCTHUKE,

MHuororpanauku (11 4).
OcHOBHBIE LIeJIM: CO3JaTh YCIOBUS yIaTUMCS JJIs:
e @opMupoBaHUs NpeACTABJIEHHS O MHOTOTPAaHHBIX YIJIaX, O BRITYKJIBIX MHOTOIPaHHUKAX U MPABUJIBHBIX MHOTOTPAaHHUKAX
e OBiajeHusl yMEHHEM HUCIOJIb30BATh MIPU PEIICHUU CTEPEOMETPHUYCCKHX 3a/1a4 IUTAHUMETPHUCCKUE (PAKThl M METOBI
e Pa3BuTus yMeHHs COCTaBJIATh KOHCIEKT MO JAHHOMY Ir€OMETPUIECKOMY TEKCTY, BBIJENATH [VIABHOE B TEKCTE.
OsJiaieHnsi yMeHHeM TIPOBOIUTH TOKA3aTeIbHBIC PACCYKACHUS B XO/I€ PEIICHIS CTEPEOMETPUICCKUX 3a1ad.

Tema: Ilousitue MHOrorpansuxa. lipuzma (3 4).

OBJIaIcHHE HABBIKAMU U YMEHUSIMHU HCIOJIB30BATh ITPU PEHICHNN CTEPEOMETPUICCKUX 3a1a9 TNITAHUMETPUICCKUE Q)aKTBI " MCTOBI, (l)OpMPlpOBaHPIe YMeHus1 COCTaBJIATh KOHCIIEKT 110
JAHHOMY I'€COMETPUICCKOMY TEKCTY, BBIACIIATH ITABHOC B TEKCTE.

OOBsicHUTE
Jlexus,
JIBHO-
50 JIEMOHCTpALUs
WITIOCTPaT N
claioB
WBHAsI
[IpobnemHbIe
[Ipobnemu SaI:Z)[a‘II/I
51 joe I/IH,ILI/IBI/;I[ aJILHBINA
N3JI0KCHHE Y
ornpoc
[Ipo6nemHbIe
[Ipobaemu 323[3‘11/1
52 loe I/IHJII/IBI;}Z[ aJbHBIN
N3JI0KCHHE Y
orpoc
[IpakTukym,
53 KomOuamnp |(hpoHTaIBHEII
OBaHHAs  |OIPOC,
yIIpaXKHEHHS
IIpakTukym,
54 KomOuHup |ppoHTaIBHBINH
OBaHHAs  |OIPOC,
YIIpaXXHEHHS

OOBsicHATE
Jlexus,
JIBHO-

JIeMOHCTPAIIHS
WILTIOCTPAT .

CITaioB
WBHAs

56 [[Ipobnemu [[Ipobiemuble

®poHTaNbHAas,
WHIUBHyaIbHAS.
CocraBieHue
OIIOPHOTO
KOHCIIEKTa U
paboTa ¢ HUM,

I'pynnosast.
pereHue
YIpa>KHEHUH.

I'pynnosast.
peleHue
YIpa>KHEHUH.

WunuBuayanbHast.
Pemenne
KayeCTBEHHBIX
3a71a4.

NunuBunyanbHas.
Pemenne
KaueCTBEHHBIX
3a1a4.

DdpoHTanpHas,
WHAWBHIyaTbHAas.
(dbpoHTaIBHAS
paboTa ¢
KOHCIICKTOM,

@dpoHTaNbHAas.

3HAIOT, KaK Paclo3HaBaTh HA YEPTEkKAX U
MOJIETISIX TPOCTPAHCTBEHHBIE (DOPMBI.

3HaIOT, KaK paclio3HaBaTh Ha YepPTEXax
1 MOJIEJISIX TIPOCTPAHCTBEHHBIE (DOPMBI.

YMEIT COOTHOCHUTBH TPEXMEpPHBIE OOBEKTHI C|YMEIOT COOTHOCHTH TPEXMEPHBIE

MX ONHCAHUAMH, H300paXKeHusIMH. MoryT
paccyxaarb, 000011aTh, apryMEHTUPOBATh
pelieHne 1 omuoOKy, ydactre B quanore (P)
HmeroT npezcTaBlieHHe O MHOTOIPaHHHUKAX,
Pa3IMYAOT BUJBI MHOTOIPAHHUKOB, 3HAIOT
OIIpeIeNICHNE TIPU3MBI, €€ JIEMECHTOB,
pa3nmuuarot Buabl mpmsm (I1)

HmeroT npezcTaBlieHHe O MHOTOTPaHHHUKAX,
pa3MyaroT BUJII MHOTOIPAHHUKOB, 3HAIOT
OIIpeJieNICHNe IPU3MBI, €€ IIEMEHTOB,
paznmugarot Buabl mpmsm (I1)

00BEKTHI C UX OMHUCAHHUSIMH,
N300paKEHUSIMU;BBITIONIHSTH YEPTEKH
o ycnoBusM 3axad (1)

HMeroT mpencraBieHue 0 TEOpeEMe
Diinepa, DUIepoBOi XapaKTEPUCTHKE.
MoryT 0h)OpMIIAT PEIICHNS HIIH
COKpAIIaTh PEUICHUS, B 3aBHCUMOCTH
ot curyauuu. (M)

HMeroT mpencraBieHue 0 TEOpeMe
Oiinepa, DinepoBoi XapaKTepUCTHKE.
MoryTt 0h)OpMIISTh PElISHHs HITH
COKpAIIaTh PELICHUs, B 3aBUCUMOCTH
ot curyauuu. (M)

Tema: Ilnomagb NoOBepXHOCTH NPU3MBI (2 4).

MMeroT IpeAcTaBIeHHe O IUIOIaIH
MTOBEPXHOCTH MPHU3MBI (OOKOBOH U IOJIHO),
3HAIOT ()OPMYITY BHIYUCICHHUS TIOAAN
MOBEPXHOCTH IIPU3MBI 3a/1a4. Brnaneror
OCHOBHBIMH BUJIAMH ITYOJIHMYHBIX
BeicTymieHnd. (1)

VImeroT npefcTaBieHue O IUIONMaan
MTOBEPXHOCTH MPHU3MBI (0OKOBOH U IOIHO),
3HAIOT (POPMYJITY BBIYMCICHHUS TIOIAAN
MOBEPXHOCTH IIPU3MBI 3a/1a4. Brnaneror
OCHOBHBIMH BUJIaMH ITyOJIMYHBIX
BeicTymieHnd. (1)

OTIMYal0T HAKIIOHHYIO IPU3MY OT
JPYTUX BUOB IIPU3M, 3HAIOT OCHOBHBIE
ee CBOMCTBA, (hopMyIry IuIst
BBIYHCIICHUS TUIOIIA I OOKOBOH
MOBEPXHOCTH, YMEIOT €€ HCII0JIb30BaTh
mpu perrernu (TB)

OTIUYaIOT HAKJIOHHYIO MIPU3MY OT
JPYTUX BUJIOB ITPU3M, 3HAIOT OCHOBHBIE
ee CBOMCTBA, (hopMyIry At
BBIYHCIICHUS TUIOLIA 1 OOKOBOM
MTOBEPXHOCTH, YMEIOT €€ UCII0JIb30BaTh
mpu petrernu (TB)

Tema: Iupamuga (5 4).
eau ypoka: ¢popmMupoBaHue npeacTaBJeHUil yJalluMucs 0 MUpaMuJe, O X BUJaX; OBJaJleHHe HABbIKAMU M YMEHUSIMH TIPOBOJIUTH JI0Ka3aTeIbHbIE PACCYKIEHUS B XOJ€ PEIICHUS
CTepEOMETPUIECKUX 3a7a4; (pOpMHUPOBAHNE YMEHHS HCIIOTIH30BATh P PEIICHIH CTEPEOMETPHIECKUX 3aad INTaHUMEeTpHIecKHe (haKThl M METOIBI

HmeroT npecTaBiieHUE O BUIE
MHOTI'OTPaHHUKOB — ITUPaMUJE, 3HAIOT
OIIpeIeNICHIe ¥ BUbI TUPAMULIBI, YMEIOT
XapaKTepHU30BaTh IPABUIbHbIC THPAMUIBL,
3HAIOT ¥ ONUCHIBAIOT MX cBolicTBa (P)

Hmerot mpeaACTaBJIICHUEC O BUC

3HAOT JOMOJIHUTEIILHBIC CBOMCTBA
MUpaMu/l, MIMEIOIINX paBHbIe OOKOBbIC
pebpa, paBHbIC armodembl. Benenne
JIajiora, MOryT, apryMEHTHPOBAHO
OTBEYATh HA MMOCTABJICHHBIC BOIIPOCHI.

3HaIOT JOIIOJTHUTCIIbHBIC CBOIiCTBa

11.22-27,
CamocrositenbHas 219,220,221
paboTa ¢
HCTOYHHKAMU
nHdopmanuy,.

223,224,288
Cosnmanue

KOMITBIOTEPHOU

MIPE3EHTALUN O
MHOT'OI'pPaHHHKAX.

223,224,288
Co3nanue
KOMIIBIOTEPHOMI
MIPE3CHTAIUN O
MHOTOIPaHHHKAX.

[1.27,229a-r

Hcmonp3oBanue 230231

MYJIbTUMEIUHHBIX
pecypcoB 1
MIPE3CHTAIUH

[1.27,229a-r

Hcnonp3oBanue 230231

MyHBTPIMe}IHﬁHBIX
pecypcoB u
Npe3eHTALMU

[TpuobGperator I1.28-

YMEHUS 29,241,242,24
CaMOCTOSITEJIbHOH 4

W KOJIJICKTHBHOM

JIeATEILHOCTH.

CamocrosrenbHas 251,252,255
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58

59

60

61

62

63

oe 3a7a4H,
n3NI0KeHne [(ppoHTATBHBIN
orpoc,
YIIpaXHEHHS
Opraamzanus
COBMECTHOMN
ITouckoBas .
yaeOHOMH
JeATEILHOCTH
IIpakTukym,
KoMOuHUp |(ppoHTATIBHBIN
OBaHHAs  |OIPOC,
YIpa>KHEHUS
IIpakTukym,
KoMmOuHUp |(ppoHTAIBHBIN
OBaHHas  |OMpOC,
YIpa>KHEHUS
[IpakTukym,
KomOuamnp |(hpoHTaIBHEII
OBaHHAs  |OIPOC,
yIIpaXKHEHHS
IIpakTukym,
KomOuHup |ppoHTAIBHBIN
OBaHHAs  |OIPOC,
YIIpaXXHEHHS

OOBsICHUTE
Jlexmms,
JIBHO-

JIeMOHCTPAIIHS
WILTIOCTPAT N

craiioB
WBHAs

[TpoGnemu [[IpoGneMHbIE
oe 3a7a4H,

COCTaBIICHUE
OTIOPHOTO
KOHCIIEKTa U
pabora ¢ HUM,
pabora co
cOOPHHUKOM 3a7ad
I'pynnosast.
Pemenne
YIpa)KHEHUH,
OTBETHI Ha
BOIIPOCHI.

NunuBunyanbHas.
Pemenue
KaueCTBCHHBIX
3aJ1adq.

NunuBunyanbHas.
Pemenue
Ka4eCTBEHHBIX
3aJ1adq.

WunuBuayanbHast.
Pemenne
KayeCTBEHHBIX
3a71a4.

NunuBunyanbHas.
Pemenne
KaueCTBEHHBIX
3a1a4.

®dpoHTanbHas,
WHAWBHIyalbHasl,
COCTaBIICHUE
OTIOPHOTO
KOHCIIEKTa U
pabora ¢ HuM,
I'pynmosas.
Pemenue

N3JI0KCHUEC I/IHIII/IBI/I,Z[yaJ'IBHHﬁ Ka4CCTBCHHBIX

MHOTOTPaHHUKOB — TUPAMHU/IE, 3HAIOT
OTIpe/IeNICHUE M BUIBI TUPAMUBI, YMEIOT
XapaKTePU30BaTh MPABUILHBIC THPAMHUIBI,
3HAIOT U OIKCHIBAIOT UX CBOMCTBA. YMEIOT
BCTYIATh B PEUCBOE OOIICHIE, y4aCTBOBATh
B muasiore. (IT)

HMeroT npencTaBiIeHUe O BUE
MHOTOTPaHHUKOB — TUpaMHJIE, 3HAIOT
OTIpeNieIeHUe W BUABI MAPAMUIBI, YMEIOT
XapaKTePU30BaTh NPABUILHBIC THPAMHUIBI,
3HAIOT U ONUCHIBAIOT UX cBorcTBa (I1)
HMeroT npeacTaBieHue 0 BUIE
MHOT'OIPAaHHUKOB — ITUPAMHUJIEC, 3HAIOT
OTIPEICIICHUE U BUIBI UPAMUJIBI, YMCIOT
XapaKTepU30BaTh NPABUILHBIC THPAMHUIIBL,
3HAIOT M OMKCHIBAIOT WX cBoticTBa (I1)

HMeroT npeacTaBlieHe O BHIC
MHOT'OIPAaHHUKOB — ITUPAMHUJIEC, 3HAIOT
OTIPENICIICHUE U BUIBI TAPAMUJIBI, YMCIOT
XapaKTePH30BaTh MPABUIIbLHBIC TTHPAMU/IBI,
3HAIOT M OMKCHIBAIOT WX cBoticTBa (I1)

MUpaMu/l, MIMEIOIINX paBHbIe OOKOBbIC
pebpa, paBHbIC artodembl. MoryT
MIPaBUIIBHO 0(OPMIATE paboTy,
OTpakeHHe B MMCbMEHHOW (opme
CBOMX PEIICHUH, BBICTYIIATh C
pemennem npodiemsr. (1)

3HAIOT JONOJIHUTENbHBIE CBOWCTBA
MUpaMu/l, IMEIOIINX paBHbIC OOKOBbIC
pebpa, paBHBIE artodembl. MoryT
paccyxnaTb, 00001aTh, OTBEYaTh Ha
BOIIPOCHI COOECEAHNUKOB, BECTH AUAJIOT.
3HAIOT JONOJHUTENBHBIE CBOWCTBA
MUpaMul, IMEIOINX paBHbIE OOKOBbIE
pebpa, paBHbIe anodeMbl. MoryT
o(hopMIIAT peleHH s, BBIMOTHATh
3aJ[aHusI [0 33/IaHHOMY aJrOPUTMY,
yaactue B auajnore. (TB)

3HAIOT JONOJHUTENbHBIC CBOWCTBA
MUpaMu/l, IMEIOIINX paBHbIE OOKOBbIE
pedpa, paBHbIe anodemMbl. MoryT
oopMIISITh pelIeHH s, BBIOIHATh
3aJ[aHusl [0 33/IaHHOMY aJrOPUTMY,
yuactue B guanore. (TB)

Tema: Ilnomagb NoOBepXHOCTH NUPAMUABI (2 4).

VMeroT npezicTaBleHNE O IIOIAaAN
MOBEPXHOCTH ITpaMubl (OOKOBOH U
MIOJTHOM), 3HAIOT (POPMYITY BEIYHCIICHUS
TUTOIIAI IOBEPXHOCTH MUPaMHUIbI 3a1a4.
Brnaneror OCHOBHBIMU BHJIAMH TTYOJIMYHBIX
BeicTymieHnd. (1)

VMeroT npezicTaBleHNE O IIOIAaAN
MOBEPXHOCTH MUPaMub! (0OKOBOH U
MIOJIHOM), 3HAIOT (POPMYJTY BHIUMCIICHUS
IUIOIAAN IOBEPXHOCTH MUPAMHUIBI 33/1a4.
Brnaneror OCHOBHBIMHU BHaMU ITyOIHYHBIX
BeicTymieHnd. (1)

OTIAMYaroT IPyrux BUJIOB TUPAMUJIBI,
3HAIOT OCHOBHBIE €€ CBOWCTBA,
(bopMyiTy IS BBIYHCIICHHS TUIOIAIH
OOKOBOI IIOBEPXHOCTH, YMEIOT €€
UCIIONIB30BaTh IpH pemiennu (TB)

OTIUYaloT APYTUX BUIOB MTUPAMUJIEL,
3HAIOT OCHOBHBIE €€ CBOMCTBA,
(bopMyIty I BBIYHCIICHHS TUTOLIAIN
0OKOBOI1 TOBEPXHOCTH, YMEIOT €€
ncronb3oBaTh npu pemenun (TB)

Tema: IlpaBuibHbIC MHOTOTPAHHHUKH (2 ).

Lenn ypoka: ¢popMupoBaHHe NPeACTABICHHUI yJallUMHCS O MIPAaBUIBHBIX MHOTOTPAHHUKAX, 3HAIOT BUJbI IPABUIIbHBIX MHOTOTPAaHHNUKOB; OBJIaJeHe HABBIKAMHA U YMEHHSIMH H3TOTOBIIAThH
OyMa’KHBIE MOJITT! MHOTOTPaHHHUKOB I10 UX pa3BepTKaM; GPopMUpPOBaHHe YMeHHUsI pPabOTaTh MO 3aJJaHHOMY aJTOPUTMY, apTyMEHTHPOBATh PEIICHHE U HaWJCHHbBIE OMINOKH, YIacTHE B THAJIOTE.

HMeroT npencTaBieHue O MPaBUIBHBIX
MHOTOI'paHHUKaX, 3HAOT BUJbI IIPABUJIBHBIX
MHOTOTpaHHUKOB. Bocrpoun3sseeHue
M3y4YCHHBIX TPABUJI U MIOHSATHIA, MOTYT
padoTaTh C YCPTECIKHBIMU HHCTPYMCHTAMH.
(P)

MoryT 4eTKO pa3invarh BUJIbI
MHOT'OTPAaHHHUKOB, 3HAIOT XapaKTePHBIC HX
CBOMCTBa, YMEIOT M300pakaTh UX Ha

MoryT 00BSCHUTH OTPAHUICHHOE
KOJIMYECTBO BUJI0B IPABUJIBHBIX
MHOTOTPaHHHUKOB. Bocnponssenenue
M3Y9ICHHON HHPOPMAIUH, TOA00p
apryMEHTOB, COOTBETCTBYIOIINX
pewenuro. (M)

MOFyT HU3IroTOBJIATH 6yMa)KHbIC MOIOCIN Hcnonb3oBanue

MHOTOTPaHHHUKOB TI0 UX Pa3BEPTKaM.
OTpakeHue B TBOPUECKON paboTe

pabora ¢

HNCTOYHHKAMHU

nHdopmanum,

aHau3

[I0JIy4E€HHOHI

HHPOPMALINH.

PasButue ymenus [[1.30,265,
MPOU3BOUTH 266,289
paccyxIeHus,
IIPOBOJIUTH
00001eHne
Vcnionb30Banue
MYJIbTUMEAUHHBIX
pecypcoB u
PE3yJIbTaTOB U
MIPaKTUYECKON
JIeSITEIIEHOCTH.
Wcnonb3oBanue
MYJIbTUMEAUHHBIX
pecypcoB u
pe3yIbTaTOB U
MIPaKTUYECKON
JIeSITeIIbHOCTH.

269,270309

269,270309

[1.27,229a-r

Hcmonp3oBanue 230231

MYJIbTUMEIUHHBIX
pecypcoB 1
MIPe3eHTAUN

[1.27,229a-r

Hcnonp3oBanue 230231

MyHBTPIMe}IHﬁHBIX
pecypcoB 1
Npe3eHTALMU

[TepeBoa nousTHI I1.31-33,
o 271,272,278
W3 OJHOMI
3HAKOBOM
CUCTEMEI B
Jpyryto
274,275,280

KOMITBIOTEPHBIX
TCXHOJIOTHUH IS,



MHOT'OTPaHHHUKH
Ypox
0000111eH s
u
CHCTEMATH3
anuu
3HAHUHA
Ypok
00001EeHns
U
CHCTEMATH3
anuu
3HAHUH

64

65

Ypok
KOHTPOJIS U
00001IeHNsS
3HAHUM

66

OO0bsicHUTE
JILHO-
WILTFOCTPAT
VBHAs

67

IIpobnemu
oe
W3JI0KEHUE

68

orpoc

CaMOCTOATENLHOE
TUTAHUPOBAHKE U
MIPOBE/ICHUC
HCCIIE0BAHUS
pereHus

CamocTosiTenbHOe
IUTaHUPOBaHUE U
IIPOBE/ICHUE
HCCIIeJOBaHUs
pemeHus

CaMoOCTOATENLHOE
[UIAHUPOBAHUE U
[POBEICHHUE
HCCIIE0BAHUS
pemenus

Jlexnus,
JIEMOHCTpAIHS
cJIaiiIoB

IIpobnemubie
3a1a4i,
VH/IUBH Ty aJIbHbIH
or1poc

3amad.

NunuBuayansHOE
pelueHue
KOHTPOJIBbHBIX
3aJIaHNM.

WunuBuayansHOE
pelieHue
KOHTPOJbHBIX
3alaHUM.

WunuBuayansHOE
pelreHne
KOHTPOJHHBIX
3aJIaHUM.

OpoHTaNIbHAS
WHIUBUIYyaTbHAS
pabora ¢
KOHCIIEKTOM,

paboTa ¢ KHUTOU 1

HATJISAHBIMUA
IIOCOOHSIMU.

dpoHTanpHas,
paboTa ¢
JEeMOHCTPAIIHOHH
bIM MaTepUATIOM

YepTeKax U periaTh 3a/1auu C
MHOTOTpaHHHKaMu. MoryT paboTaTs 1o
3aJJaHHOMY aJlTOPUTMY,

CBOMX 3HaHHUH, MOTYT COIIOCTABIATh  CO3MaHHMsA 0a3
OKPY>KaIOIIUil MUp ¥ TEOMETPUYECKUE | TaHHBIX
¢urypst (TB)

Tema: Pemenue 3agau (2 4).
Heap ypoka 0000IINTE U CHCTEMAaTU3NPOBATh TEOPETUUCCKHE 3HAHUA U YMEeHHE ydamuxcs o teMaM 10-ro kiacca: [Tonsitue MHOrorpannauka. [Ipusma; [Tupamuna; [IpaBuipabIe

VYyamuxcst JeMOHCTPUPYIOT:
CUCTEMaTHUYEeCKHE CBEACHUS O
MHOTOTPaHHBIX YIJIaX, O BBITYKIIBIX
MHOTOTPaHHHAKAX M MIPaBIIBHBIX
MHOTOTPaHHUKY HAa TEOPETHIECKOM 3adeTe.

Y4amuxcsi JeMOHCTPUPYIOT:
CHUCTeMaTHYEeCKHE CBEACHUS O
MHOT'OI'PAaHHBIX yIJIaX, O BBITYKIbIX
MHOT'OI'PaHHHMKAX U MPaBUIBHBIX
MHOTOTPaHHUKH HAa TEOPETHIECKOM 3adeTe.

VYuaiuecst MOTyT CBOOOTHO IPUMEHSITh

MIPOU3BO/IHYIO JIJISI UCCIIEJOBAHHMS Brinonnenue
(GYyHKIMH Ha MOHOTOHHOCTD U paboTHI 10
9KCTPEMYMBI, a TaK e U OTBICKAHUS [IPSIbSBICHHOMY
HanOONBIINX M HAWMEHBIIHNX AITOPHTMY
3HaYCHUH BEJINYNH

VYyaniuecs MOTYT CBOOOJHO PUMEHSTh

MPOU3BOAHYIO [UISl HCCIICAOBaHHS BrmonHeHne
(GYyHKIMH Ha MOHOTOHHOCTD U paboThI 1Mo
9KCTPEMYMBI, & TaK )K€ JJI OTBICKAHUS |TIPEIbSBICHHOMY
HaMOONBIINX U HaUMEHBIIUX ANTOPUTMY
3HAYCHUI BEINYUH

KonrpoabHas padora Ned
Lenb ypoka npoBepuTh 3HAHUA U YMeHUE ydamuxcs mo Temam 10-ro knacca: [lonarue mHororpannuka. [Ipusma; [upamuna; [IpaBunbHbie MHOTOTPAaHHUKH

Yyamuxcs AeMOHCTPUPYIOT:
CHCTEeMaTHYECKUE CBEICHHS O
MHOTOTPaHHBIX YTIJIaX, O BBITYKIIBIX
MHOTOTPaHHHKAX M MPaBIIBHBIX
MHOTOTPAaHHMKM Ha IPaKTHUECKOH padore.

Huannap, konyc, map (20

Yyarmecss MOT'YT CBOOOHO IPUMEHSTh

TIPOU3BOIHYIO /IS UCCIIEOBAHHS Brnaneror
(GyHKIMH Ha MOHOTOHHOCTD 1 HaBBIKAMHU
SKCTPEMYMBI , a TaK )K€ JUIsl OTHICKaHUS |CaMOaHaIn3a 1
HanOOJIBIINX 1 HAMMEHBIINX 3HAUSHUH |CaMOKOHTPOJIS
BEJIMYMH Ha MIPAKTUIECKOH paboTe.

q).

OcHOBHBIE LIEJIN: CO3/aTh YCIO0BUA yHallITUMCA IJIs:

@DopMUPOBaHUS TIPEICTABICHUN O TeNaxX BpallleHUs: HWINHIIPE, KOHYCa, yCEYEHHOT0 KOHYyca, chephl U mapa.
Ogirafiennsi yMeHHeM HaXOIWTH TUIOMIAIN TIOBEPXHOCTEH TeJl BpaIlleHUS.

OgJtaieHnsi HABBIKAMH PEIICHIS 33]]a4 Ha MHOTOTPaHHHUKH U TeJla BPaIeHHS.
OByageHusi yMeHHeM IPOBOJAUTH JAOKa3aTeNIbHbIE PACCYXACHUS B X0/I€ PELICHHs CTEPEOMETPUUYECKUX 3a/1aY..

Tema: [lousaTue uuauuapa. [llnomags noBepxHocTy uuaAMHApa (4 4)
Lenn ypoka: ¢opMupOBaHHE MPEACTABIEHH yIANUMUCS O IFIIHHIPE. O (OPMYJie BEIYUCICHHS TOBEPXHOCTH HIIHHIPA; OBJAJeHHEe HABLIKAMH H YMEHHUSIMA TIPHMCHSTH
(hopMyJIBI TIOMIAIN TTOJTHOW MOBEPXHOCTH HIIMHAPA K PEIICHHUIO 33]1a4 Ha BEIYUCICHUE; GOPMUPOBaAHHE YMEHUS IPUMCHSATH (POPMYJIBI IDIOMIA M [TOJTHON TTOBEPXHOCTH

IUTMHPA K PEIICHHUIO 33124 Ha JOKa3aTEeIbCTBO.

Y4amuecs 3HaIOT OIpeesICHHEe HWINHIIPA.
Yyamniecss yMEIOT IPUMEHATh (POPMYJIIBI
TUTOIA/I TIOJTHOM MMOBEPXHOCTH IIMITHHIPA K
PEILIEHHIO 3a]]a4 Ha BbIUUCIIeHUe. MoryT
paccyxaath 1 000011aTh, BECTH JIUAJIOT,
BBICTYIATh C pelieHreM rnpoobiemst. (P)

VYuyaiuecs 3HaIOT oNpeAesieHUue HUIUHAPA.
Yyamnmiecss yMEIOT IPUMEHATH (POPMYJIIBI
TUTOIIA/IW TIOJTHOHM IMMOBEPXHOCTH IIFIIMHIPA K
pEIIeHNIo 3aJa49 Ha BEIUUCIIeHHE. MoryT
apryMEHTHPOBAHO OTBEYATh Ha BOIIPOCHI

TTouckoBas u

Yuaiuecs 3HaIOT ONpeJieNieHne
TBOpUECKast

HUAJTUHApPA. YYaluecs yMeoT
MIPUMEHSATH (HYOPMYJIBI IUTOIIAIN TIOJTHOM
MOBEPXHOCTHU LIMIHHAPA K PEIICHUIO
3a]a4 Ha BBIUUCIICHUE U
nokaszarensctBo. (M)

pelIeHny 3a1au
TMOBBIIICHHOH
CJIOKHOCTH U

VYuyaiuecs 3Hal0T onpeaesieHue HWcnonb3oBanue
HAJTUHAPA. YYaluecs yMeT CIIPaBOYHOMU
MIPUMEHSTH (HOPMYIIBI TUIOMIA TN TTOJTHOW JINTEPaTyPHI, a
MTOBEPXHOCTH IMJIMHIPA K PEIICHUIO  [TaKXKe

3a/1a4 Ha BHIYHUCIICHUE U

HCTHUIIOBBIX 3a1a4.

Matepuanos EI'D

4
poOJIeMHbIE
muddepeHmp
OBaHHbIC
3a]1aHusL.

4
npoOieMHbIC
nuddepeHunp
OBaHHBIC
3aTaHMs.

4
muddepeHnnp
OBaHHbIC
KOHTPOJIEHO-
WU3MEPHUTENHLHBI
€ MaTepHabl.

11.53
NoNe522,524

+ [ACATCIIBHOCTD IIPHU

I1.53
NeNe527,531



Opranuzanus
COBMECTHOU
yueOHOH
JIeSITeTTHHOCTH

69 [Ilouckosas

[IpakTukym,
KomOuuup |hpoHTaNBHBIH
OBaHHAas  OIpOC,

YTIPAKHEHHS

I'pymnmoBas.
Pemenne
YIPaXXHEHUH,
COCTABJICHUE
OIIOPHOTO
KOHCIIEKTA,
OTBETHI HA
BOIIPOCHI.

MNunuBunyanbHas.
Pemenue
Ka4eCTBEHHBIX
3aJ1aq.

cobecenuukos. (IT) nmokasarenbeTBo. (M)

Y4amuecs 3HaIOT OIPEIeICHHE NWINHIPA.
Y4amuecs yMEIOT IPUMEHSTH (OPMYIIbI
IUIOIAAN TOJHOM MOBEPXHOCTHU IIUIHHPA K
PEIISHHIO 3a]]au Ha BEIUUCIIEHUE. Y MEIOT
paboTath 110 3aJJaHHOMY alrOpUTMY,

3aj1a4 Ha BBIYMCIICHUE U
BBITIOJIHATH U O(OPMJISATH TECTOBBIC 33 JaHUSL.
(M) nokasarenbeTBo. (TB)

HUJINHApA. VYuanuecs YMCIOT

Y4amuecs 3HaIOT OIpeeIICHHE NINHIPA.
Y4amuecs yMEIOT IPUMEHSTH (OPMYIIbI
IUTIOIAAN TOJHOM MOBEPXHOCTHU IIUIHMHPA K
PEIICHHIO 3a]]a4 Ha BEIUUCIICHUE. Y MEIOT
BBITIOJIHATH U O(OPMIISATH TECTOBBIE 3aaHMUs,

COMOCTABIIATH IPEIMET H OKPYKAIOLIHH MUp | o BEMHCICHAE U
() P Py P nokasarenbeTBo. ( TB)

HUJINHApA. VYuanuecs YMCIOT

Tema: [lonsitue konyca. Ilnomagb noBepxHocTH KoHyca. (2 4)

Yyammuecs 3HalOT ONPEEIECHNE

Yyammuecs 3HalOT ONPEJEICHNE

I1.54 NoeNe
544,601

Iloctpoenus u
HICCIICIOBAHUS
MaTeMaTH4YEeCKUX

MPUMEHSTH (HOPMYJIBI TUIOIIA U TOJHOW MOAEICH st
MMOBEPXHOCTH IIMJIMHAPA K PEIICHUIO

OTHCaHMA U

PpELICHUS

TIPUKITATHBIX

3amaq

I1.54

I[Ipuo6peraroT NoeNe539,538

YMEHHUS

IMPUMCHATH q)OpMyJ'ILI IUIOIIAAX MOJTHOM BKIIOUEHHE CBOUX
TMOBEPXHOCTHU HUJIMHAPA K PCHICHUIO PE3YJIBTATOB B

PpE3yIbTaTh
paboOTHI TPYIITBI

eau ypoka: ¢popMupoBaHHe npeacTaBJIeHUI yJalUMUCS 0 KOHYCE, 0 ()OpMyJie BEIYUCICHHS OBEPXHOCTH KOHYCa; OBJIajieHHe HABBIKAMHU U YMEHUSIMH IIPUMEHATD
(hopMyIIBI TIIIOIIAAN TTOJTHOH ITOBEPXHOCTH KOHYCa K PEIICHUIO 3a]a4 Ha BEIYUCIICHNE; (OPpMUPOBaHHEe YMEHHs IPUMEHATH (YOPMYJIBI TUIOIIAAN TIOJIHOH MOBEPXHOCTH KOHYCa K

PCHICHUIO 3a1a4 Ha I0Ka3aTCIbCTBO.

OOBsICHUTE
Jlexnus,
JILHO-

71 JIEMOHCTpanus
WILTIOCTpaT .
CJIaliJIOB
WBHAas

TpoGnen [IpobnemusbIe

3a7a4n
72 loe AATH,

U3JI0KEHUE
orpoc

OOBbsicHUATE
Jlexnus,
JIbHO-

CMOHCTpanus
WTIOCTpAT a o R

CJIau10B
HNBHas

WHIUBUAYTEHBINA

DpoHTaNbHAsA
WHIUBHyalbHasl,
COCTaBJICHUE
OIIOPHOTO
KOHCIIEKTa U
paboTa ¢ HUM,
pabota co
CcOOpPHUKOM 3a/1a4

I'pynnosast.
Pemenue
KaueCTBEHHBIX
3a/1a4.

Yyamuecs 3Hal0T ONPEIENEHNE KOHYCa.
Yuyarnecss yMEIOT MPUMEHSATh (POPMYJIBI
IJIOIIA] I TTOJIHOW MOBEPXHOCTH KOHYCa K
pELIEHUIO IPOCTEHIINX 3a7a4 Ha
BEIUUCIIeHHE. [IpoBeieHre MHPOPMAIMOHHO-
CMBICJIOBOT'O aHAJIM3a MPOYUTAHHOIO TEKCTA,
COCTaBJIEHUE KOHCIIEKTA, yYaCTHE B TUAJIOTE

(P)

Yuamuecs 3HaIOT OLpeJiesIeHIe KOHyca.
Yuamuecs: yMEIOT IPUMEHSITh (POPMYIIBI
TUIOLIA/IM TIOJIHOW TIOBEPXHOCTH KOHYCa K
PELICHUIO 33124 Ha BEIYKMCICHUE Y MEIOT
0O0BSCHUTH U3YUCHHBIE TTOJIOKECHUS Ha
CaMOCTOATENHLHO MOJJOOPaHHBIX KOHKPETHBIX 33/1a4 Ha BeranucieHue. (TB)
npumepax. (IT)

(hOpMyIIBI TIOMIA N TIOTHON

teme. (M)

(hOpPMYITBI IIOMIA T TOTHOU

Yyammuecs 3HaIOT ONpeIeICHNE
KOHyca. Ydaruecs: yMeloT npuMeHsaTs ([I[puobperaror

TIOBEPXHOCTU KOHYCa K PCIICHUIO

3a/1a4 Ha BbIYHCJICHHUC. MOFyT CO6paTB ¥ KOJUICKTHBHOM
MaTepural Ay COO6H.I€HI/I$[ mo SaI[aHHOfI JCATCIBHOCTHU

VYyanuecs 3HaOT onpe/iesieHre
KOHyCa. Ydaluecs yMelT IPUMEHATh

IIOBEPXHOCTHU KOHYCA K PCIICHUIO

I1.55
NeNe548,549

YMEHUS
CaMOCTOSITEILHON

Wcnonp3oBanue  [1.56 NeNe 555,
pa3IMIHON 563
JUTEPATYPHI IS

CO3IaHus

MIpe3CHTAIHN

CBOETO IPOCKTa

00001IIeHUS

Marepuana

Tema: ITonsitue yceueHHOTo KoHyca. [l1omaab MOBEPXHOCTH YCEYEHHOI0 KOHYca. (2 1).

Lenn ypoka: ¢oopMUpOBaHHE MPEACTABIEHHI yJaUMHCS 00 YCEUSHHOM KOHYCE, O GOpMYyJie BBIYHCICHHUS TIOBEPXHOCTH YCEYCHHOTO KOHYCa; OBJIaleHHEe HABBIKAMH H
YMEHUSIMU TIPUMEHSATH (GOPMYJIIBI IIJIOMIAIH MTOJTHOW MOBEPXHOCTH YCEUSHHOTO KOHYCa K PEIISHHIO 3324 Ha BBIYUCIICHNE; (pOpMUpPOBaHUE YMEHUS IPUMEHATH (hOPMYITBI
TUTOIIA/IM TIOJTHOM IMOBEPXHOCTH YCEUEHHOTO KOHYCa K PEIISHHUIO 33/1a4 Ha T0Ka3aTeIbCTBO.

OpoHTaNIbHAS
WHAWBHIYyaTbHAS,
COCTaBJICHUE
OIIOPHOTO
KOHCIICKTa U
paboTa ¢ HUM,
pabota co
COOpPHUKOM 3a/1a4

Ydaiuecs 3HaIOT OIpeJIelIeHHUE TOJTHOTO U
YCEUEHHOTO KOHYCOB. YUaluecs: yMeT
MPUMEHSTH (YOPMYJIBI TUIOMIATN TOJTHOM
MTOBEPXHOCTH YCCUCHHOTO KOHYCa K
PCIICHHIO 33714 Ha BEIYUCIICHUE. Y MCIOT
OTIPE/ICTISITh TIOHSATHS, TIPUBOAUTD
nokazatenbeTpa. (P)

VYyaiuecs: yMeloT MPUMEHSTh
(hOpMYIIBI IJIOMIAH TOTHOU

MOBEPXHOCTH YCEYEHHOTO KOHYCa K
penieHuto 3a1ad Ha Beraucienue. (1)

Yuaiuecs 3HaIOT ONpeieNieHre
[IOJIHOTO U YCEUEHHOTO KOHYCOB.

I1.57
PasButne ymenus NeNe568,569,5
MIPOU3BOJIUTH 71
apryMEHTHPOBaHH
BIC PACCyKICHUS,
[TPOBOIUTH
00001eHne



[Ipobnemu
74 oe
W3JI0KEHUE

[Tpobnemusie
3aaud,
WH/IMBUYalbHBIN
orpoc

I1. 56. 57
JlmmakTrka

Vyammuecs 3HaOT OIIPEACIICHNUE TTOJTHOTO 1

Yuaiuecs 3HaIOT ONpeJieNieHre
YCEUYEHHOTO KOHYCOB. Y4YaIuecs yMeroT

Tlouck Hy>XHOM

['pynnosas. N MOJTHOTO M yCE€YEHHOT'0 KOHYCOB.

MPUMEHSTH (OPMYJIBI IUTONIAU MOJTHOH nH(pOpMaNUH 110
Pemenue VY4amuecs: yMEIOT IPUMEHSTh .

MOBEPXHOCTH YCEUEHHOT0 KOHYyca K . 3aJJlaHHO} Teme B
Ka4eCTBEHHBIX (bOpMyJIBI IUIOIIAHN TTOJTHOM

PEIIeHHIO 3a]au Ha BbIUUCiIeHue. MoryT HCTOYHHKAX
3azad. MTOBEPXHOCTH YCEUEHHOTO KOHYyCa K

MIPUBECTH MIPUMEPEI, TOJ00PaTh APTYMEHTHI,
copmynupoBaTh BEIBOIH (IT)
Tema: Pemenue 3a1a4 Ha MHOTOTPAHHHUKH (4 ).

Pa3IMYHOrO THIIA.
pemeHnro 3a1a4d Ha Beraucienue. (TB)

Leau ypoka: oBJiajeHHe HABBIKAMH U YMEHHSIMH H300pakaTh OCHOBHBIC MHOTOTPAHHUKH; BBITIOTHATH YEPTEXKH 110 YCIOBHUSIM 33/1a4 ¥ PELIaTh IPOCTEHIINE 3a/1a4H;
(hopmupoBanue yMeHHs! IPUMEHITH TEOPEMBI TNIAHUMETPHUN K PELICHUIO 3313 [0 CTEPEOMETPHH. .

OO0bBsCcHUTE
JILHO-
WILTIOCTpAT
VBHAs

75

[Tpo6nemu
oe
U3JI0KCHUE

76

Komb6unup
OBaHHAas

77

Komb6unup
OBaHHAs

78

Jlexuus,
JIEMOHCTpAIHS
CclIaliI0B

[Ipobnemusbie
3amayuy,
VHMBUAYaIbHBIN
orpoc

[IpakTukym,
(hpOHTAIBHBII
ompoc,
YIPaKHEHUSI

IIpakTukym,
(hpoHTATBHBII
orpoc,
YIpaKHEHUs

CamocrosTensHas
®poHTaNbHAsA
D — 3HAIOT  YMEIOT H300pakaTh OCHOBHEIC 3HAIOT B YMEIOT H300paXkaTb OCHOBHEIE [padoTa ¢
COCTaBHeyHl/Ie " [MHOTOTPAHHUKH; BBIIIOJHATh YEPTEKHU 10  MHOTOIPAaHHUKH; BBITOIHATH YEPTEKU |UCTOYHUKAMU
YCIOBHSAM 3a1a4 U PelIaTh IpocTenInne 10 YCIIOBMSIM 33Jja4 M pellaTh 33/1a4uu. | MH(POpMAaIHH,
OIOPHOTO 3amayu Tumna
COHCIICKTA 1 3aJa4yd. Y MEIOT U3BJIEKaTh HeoOXoaumyto  |MIcronb3yloT uist peleHus aHaIN3 B9
A60Ta © HIM nH(pOpManHio N3 yIeOHO-HAyIHBIX TEKCTOB. [O3HABATEIBHBIX 3a/[ad CIPaBOYHYI0  |(0000ImeHHs 1
pa60Ta co ’ MoryT OTAEIUTh OCHOBHYIO HH(OPMALIMIO  HTepaTypy. MOTYyT HAaliTH M yCTPaHUTH CHCTEMaTH3aIN
P oT BropocteneHHoi napopmarn (P) TIPUYIMHBI BO3HUKIIKX TpyaHocted (U) [momyueHHO#M
cOOpHHUKOM 33734
UH(OPMALIH.
I'pynmosas. 3HAIOT ¥ YMEIOT N300pakaTh OCHOBHBIC 3HAIOT U YMEIOT H300pakaTh OCHOBHBIE
IToctpoeHue MHOT'OI'PaHHHMKH; BBITIOJIHATH YEPTEXKU 110 MHOTOI'PAaHHUKH; BBIMONHATE yepTexxu |Co3znaHue
anropurMma YCJIOBUSIM 3a/1a4 U peliaTh NpoCcTeHIe 10 YCJIOBUAM 3aJa4 U peuiaTh 3aJa4i. |[KOMIbIOTEpHOH  TecToBbIi
JeICTBUS, 3a7a4d. YMET y4yacTBOBaTh B IUAJIOre, MoryT caMOCTOSITENIBHO UCKATh, U [IPE3EHTALNU O MaTepuan
peleHue MOHUMAaTh TOUKY 3pEHHUs coOeceHNKa, 0TOMpaTh HEOOXOAMMYIO TS PELIEHHsT MHOTOTPaHHHUKAX.
YIpaKHESHUH. MIPU3HABATh NMpaBo Ha wHoe MHeHue. (I1)  yueOHBIX 3amau nHpOopManuio. (1)
3HAIOT ¥ YMEIOT H300paxxaTh OCHOBHBIE Vcnonb3oBaHue
3HAIOT ¥ yMEIOT N300pakaTh OCHOBHBIC .
MHOTOTPAaHHUKH; BBITIOIHSTE YEPTEKH | MYJIbTUMETUHHBIX
MHOTOTPAaHHUKH; BBITIOJIHSATH YEPTEKH O
VuauBuayansHas. o 10 YCJIOBHAM 33/1a4 U PEIIaTh 3a1a4H. [PECYPCOB U
YCIOBHSAM 3aJ1a4 M PeIIaTh IpocTeHInne 1,2
Pemenue MoryT caMOCTOSTENBHO [IPE3CHTALNI
3anaun. BrageHne HaBRIKaMHM KOHTPOJIS U . TECTOBBIE
Ka4eCTBEHHBIX M CO3/1aThAJITOPUTM NTO3HABATEIHHOM pe3yIpTaToB
OIIEHKHU CBOEH NIeATeTbHOCTH, YMEHHEM . MaTepuaibl.
3azad. NeSITeIIbHOCTH JUTS PeIIeHMs 3a/1a4 MT03HABATEILHON 1
MPEe/IBUICTH BO3MOXKHBIC ITOCIIEACTBHSI CBOUX .
. . TBOPYECKOTO ¥ OUCKOBOIO MIPaKTHYECKOH
nevicreuil. (P)
xapakrepa. (TB) JIESATCIBHOCTH.
3HAIOT U YMEIOT H300paxaTh OCHOBHBIE Mcnonb3oBanue
3HAIOT ¥ YMEIOT N300paXkaTh OCHOBHBIC .
MHOTOIPaHHMKH; BBIIOJIHATh YEPTEXKU |MYJIBTUMEIUIHBIX
MHOTOT'PAaHHHUKH; BBITIOJHATH YEPTEKH 110
VnauBuayanpHas. o 10 YCTIOBHSM 33/1a4 W PEIIATh 33a4l. |PECYPCOB H
YCIIOBHSAM 3aa4 M PeIIaTh IpocTeHInme 1,2
Pewenue MoryT caMOCTOSITENBHO Npe3eHTaluU
3anaun. BrageHne HaBRIKAMH KOHTPOJIS U . TECTOBBIE
Ka4eCTBEHHBIX M CO3/1aThAJITOPUTM TTO3HABATEIHHOM pe3yIbTaToB
OLIEHKU CBOEH NIEATeIbHOCTH, YMEHHEM . MaTepuansbl.
3a1au. NeSTebHOCTH AJISl PEIICHUs 3a1a4 [I03HABATENBHON U
MPEBUIETh BOZMOKHBIE TOCIIEACTBUS CBOUX .
. . TBOPYECKOT0 ¥ OUCKOBOTO MIPAKTUYECKOI
nevicreuil. (P)
xapakrepa. (TB) JIESATEIBHOCTH.

Tema: Pemienne 3agqa4 Ha HWIMHAP, KOHYC M map. (4 4).

]_leJm YpoKka: OBJaJ€HUEC HABBIKAMHU M YMCHHUAMH I/I306pa>KaTL OCHOBHBIC T€Jia BpAllICHNA; BBIIIOJHATD YEPTCIKU 11O YCIOBUAM 3a4a4 U pCUIATh HpOCTeﬁHIPIe 3aJa4u,
q)opanOBa}me YMEeHUA NPUMCHATH TECOPEMBI INIAHUMETPUU K PCIICHUIO 3a4a4 10 CTECPEOMETPHH..

OOBbsicHUATE
JIBHO-
WILTIOCTPAT
WBHAs

Jlexmus,
JIEMOHCTPAITHS
clIali10B

@dpoHTanpHas 3HAIOT ¥ YMEIOT H300pakaTh OCHOBHBIC Tesa 3HAIOT M YMEIOT n300paxkaTh ocHOBHBIE [IproOperator I1.53-11.62
WHIMBUyaJIbHAS [BPAILCHUS; BBIIOJIHAT YEPTEKH 110 Tella BpalleHNs; BBIOJIHATD YSPTeXKU  [yMEHUS NeNe635,637
pabora ¢ YCIIOBHSM 3ajJiad U pelaTh NpocTeime 10 YCIIOBHAM 33/1ad M PeIiaTh 3aladd.  CaMOCTOATEIBHOMN

KOHCIICKTOM, 3agaun. Bocnpusatue ycTHOH peun, CoCTaBJICHHE AITOPUTMOB, OTPAXKEHHUE U KOJUICKTUBHON

pa60Ta C KHUTOH U IMpOBCACHUC I/IH(l)OpMaIII/IOHHO-CMI)ICJ'IOBOI‘O B IIMCHMCHHOM (l)opMe PE3yIbTAaTOB JCATCIBHOCTU.



[Ipobnemu
oe
W3JI0KEHUE

80

81

ITouckoBas

KomOunup
OBaHHAas

82

Komb6unup
OBaHHAas

83

Ypok
KOHTPOJIS,
OLICHKHU 1
KOPPEKIUU
3HAHWUHN

84

[TpoGnemubie
3aaud,
WH/IMBUYalTbHBIN
orpoc

Opraamnzanus
COBMECTHOM
yaeOHo
JIEeATEILHOCTH

IIpakTukym,
(hpoHTaNBHBIH
orpoc,
YIpakKHEHUs

IIpakTukym,
(hpOHTAIBHBII
orpoc,
YIpaKHEHUS

CaMOCTOSTENbHOE

TIAHUPOBAHUE U
NpOBEJICHUE
MCCIIeI0BaHNUS
peleHus

HATJISIHBIMA
ITOCOOHSIMU.

®poHTanbHAsA
pabora ¢
JIEMOHCTPALIMOHH
BIM MaTEpHAIIOM

['pynnosast.
Pemenne
YIpaKHEHUH,
COCTaBJICHUE
OTIOPHOTO
KOHCIIEKTA,
OTBETHI Ha
BOTIPOCHI.

WunuBuayanbHast.
Pemenne
KaueCTBEHHBIX
3aja4.

WunuBuayanbHast.
Pemenue
KaueCTBEHHBIX
3a7a4.

NunuBuayanbHOe
pelieHue
KOHTPOJbHBIX
3aJIaHNM.

aHaJIM3a JISKIMU, MOTYT paboTath ¢
YepTeKHBIMUA HHCTpyMeHTaMHu. (P)

3HAIOT ¥ YMEIOT H300pakaTh OCHOBHEIE TeJa

BPAII[CHHUS; BBITIOJHATH YSPTEIKHU 110
YCIIOBHSIM 3a71a4 M PeIaTh MPOCTEHINNE
3amaud. MoryT opopMIISITh PEIICHUS HITH
COKpAIIaTh PELICHUS, B 3aBUCUMOCTH OT
curyaruu. (IT)

3HAIOT  YMEIOT H300pakaTh OCHOBHEIC
MHOTOTPAaHHHUKH U TeJIa BPAICHHS,
BBITIOJTHATH YEPTEKU 10 YCIOBUAM 33734 U
pewmaTe npocrenue 3agadyd.  Moryt
paccyxaath, 00001aTh, apryMEHTUPOBAHO
0TBEYaTh Ha BOIPOCHI COOECETHNKOB, BECTH
nuaor. (IT)

3HAIOT U YMEIOT U300paXaTh OCHOBHBIE
MHOTOTPaHHUKH W TeJIa BPAICHHS;
BBIMOJTHATH YSPTEIKHU TI0 YCIOBUSIM 3a7a4 U
pelaTe npocreniue 3aaadd. Moryt
co0OpaTh MaTepUat AJisi COOOIICHHS MO
3ampannoi Teme (IT)

3HAIOT ¥ YMEIOT H300pakaTh OCHOBHEIC
MHOTOTPAaHHHUKH U TeJIa BPAICHHS,
BBITIOJTHSATH YEPTEKHU TI0 YCIOBHUIM 33134 U
pelaTh npocreiiue 3aaadd. Moryt
cobpaTh MaTepual aJisi COOOIIEHUS IO
3amanHoi Teme (IT)

JIeSITEIbHOCTH, MOTYT 3aIOJIHSATh
MaTeMaTHdeckue kpoccBopasl. (1)
3HAIOT ¥ YMEIOT H300pakaTh OCHOBHEIC
TeNa BPAILICHHUS; BBITOJHATH YSPTEIKU
MO YCIOBUAM 3a/1a4 M PEIIaTh 3ada4H.
MoryT paccyxaaTh, 0000111aTh,
apryMEeHTHPOBATh PEIICHHUE U OLINOKH,
ydactue B guanore. (M)

3HAIOT ¥ YMEIOT H300pakaTh OCHOBHEIC
MHOT'OTPaHHUKH ¥ TeJla BpalleHHs;
BBITIOJHATH YEPTEXKHU 110 YCIOBUIM
3a7a4 U perarb Ha KOMOWHALIUIO Tell.
Moryt npaBuiIbHO 0hopMIIITE PaboTYy,
OTpa)XeHUE B MUCBMEHHOH Gopme
cBoux pemennid. (TB)

3HAIOT U YMEIOT U300paXkaTh OCHOBHBIE
MHOTOTPaHHUKH W TeJIa BPAIICHHS,
BBIMOJTHATH YEPTEHKHU 10 YCIOBUSIM
3aa4 ¥ periaTh 3aJaud Ha
KoMOMHaIuIo Te1. Beaenue guanora,
MOTYT, apI'yMEHTUPOBAHO OTBEYaTh Ha
rocTaBJIeHHBIE BOMIPOCHL. (TB)

3HAIOT U YMEIOT U300paxaTh OCHOBHBIE
MHOTOTPaHHUKH W TeJIa BPAIICHHS;
BBIMOJHSATH YEPTEXKHU 110 YCIOBUSIM
3aa4 ¥ peliaTh 3a1aud Ha
KOMOUHaIMIO Tel. Benenune quanora,
MOTYT, apT'YMEHTHPOBAHO OTBEYaTh Ha
rocTaBJIieHHBIE BOTIPOCHL. (TB)

KounrpoabHnas padora Ne 5
Lenb ypoka npoBepuTh 3HAHUS U YMEHUE ydamuxcs no Temam 11-ro knacca: [lonarue munmunapa. [nomans nosepxHocTy nunuHapa; [lonstue konyca. [Tnomans
MOBEPXHOCTH KOHYca; [loHsATHE yceueHHOTro KoHyca. [1nomnans noBepxHocTH yceueHHOro konyca: Cdepa u map. Ypasnenue chepsr; [Inomans cdeps.

VYyamuecs: 1eMOHCTPUPYIOT: MOHUMaHHE
pPUMEHEHUs MOHATHH TeMbl «Llumuaap,
KOHYC, IIIap». YMEIOT pemarh npocTenInne
3aJaum.

3auyer

VYdarmuecs MOTyT CBOOOIHO
MOJIb30BATHCS] YMEHHIO PEIIATh 331241
Ha KOMOMHALIMIO TEIL.

PasButne ymenus
MIPOU3BOJIUTH
apryMEHTUPOBAHH
bI€ PacCy>KICHHUSI,
TIPOBOIUTH
00001IEeHNE
Hcnonp3oBanue
pa3IM4HOMN
JATEPATYPHI IS
CO3IaHus
Mpe3eHTAINH
CBOETO MPOEKTa
00001IIeHNS
MaTepuaa
Hcnonp3oBanue
MYJTBTAMEIMHHBIX
pecypcoB u
KOMITBIOTEPHBIX
TEXHOJIOTUM IS,
co3manus 0a3
JTAHHBIX
Hcnonp3oBanue
MYJTbTAMEIHHBIX
pEeCypcoB u
KOMITBIOTEPHBIX
TEXHOJIOTUM IJIs,
co3aanus 0a3
JTAHHBIX

Bianeror
HaBLIKAMU
caMoaHaau3a u
CaMOKOHTPOJIS

1,2
Pazngarounsie
muddepeHImp
OBaHHEIC
MaTepHabl.

1,2
COOPHUK 3a7a4

1,2
COOPHUK
3aj1ad.

1,2
cOOpHUK
3ajad.

4
poOIeMHbIe
muddepentmp
OBaHHbIC
3a1aHHL.

Ieap ypoka 0600IMTE M CHCTEMAaTU3NPOBATh TEOPETUUECKNE 3HAHNS U YMEHHE ydanuxcs mo reMam 10-ro kiacca: [TapamineasHOCTh IPAMBIX, MIPSIMOI 1 IUTOCKOCTH; B3amMHOe pacmoioxeHne
IIPSIMBIX B IPOCTPAHCTBE. YTOJ MEXY IpsiMbIMHU; [lapainensHocTs mockoctel; Terpasap u napaenenunen. MHOrorpaHHUKU

Ypox
00001IeHS
171
CHCTEMATH3
anuu
3HAHUH

86 Ypok

85

CaMOCTOSTENBHOE

IUIAHUPOBAaHUE U
NpOBEICHUE
YCCIIEIOBaHUS
peuieHust

NunuBuayansHoe
pelieHue
KOHTPOJIbHBIX
3aJaHNMH.

CaMOCTOSATENbHOE I/IHHI/IBI/IL[yaJ'ILHOG

Yyanmxcst IeMOHCTPUPYIOT: TOHUMaHHS
OCHOBHBIX JJIEMEHTOB CTEPEOMETPHH,

Yyammecst MOTYT CBOOOTHO

MIPOCTPAHCTBEHHBIX (PUTYP, MAPAJUICITEHOCTH [TOJB30BAHUS CBOWCTBAMHA

IMPpsAMBIX B IPOCTPAHCTBE, MapalJICJIbHOCTHU

MapaiyiCJIbHOCTHU NPAMbBIX U

HpﬂMOﬁ 1 MJIOCKOCTH; NMAapaJUICJIbHOCTU ABYX ITIOCKOCTEH.

IUIOCKOCTEH
Ydammxcst JTeMOHCTPUPYIOT: TOHUMAHHUS

VYyarniuecss MOryT CBOOOIHO

BrmonHeHne
paboTHI IO
MPEIbSIBICHHOMY
AITOPUTMY

Brimonnenue

4
POOJIEMHBIE
muddepenump
OBaHHbIC
3a7aHys.

4



0000IIIeHN UTAHUPOBAHNE M PELICHNE OCHOBHBIX JJIEMEHTOB CTEPEOMETPHH, MTOJIF30BAHUS CBOHCTBAMH paboTEHI 1O IpoOJIeMHBIE

171 MIpOBeICHUE KOHTPOJIBHBIX MIPOCTPAHCTBEHHBIX QUTYP, MAPAICTLHOCTH apaIeIbHOCTH TPSMBIX U peabsBlIeHHOMY nuddepeHiup
CHCTEMATH3 [FICCIIECTOBAHUS 3aJaHNMH. MPSIMBIX B MPOCTPAHCTBE, MapaJICIbHOCTH [TUIOCKOCTEH. aIrOPUTMY OBaHHLIE
arun pelieHus MPSIMON U TJIOCKOCTH; MAapaJUIeNbHOCTU ABYX 3aJaHus.
3HAHUN IIOCKOCTEH

Oo6o0maroniee noBropeHue Kypca reomerpuu 3a 10 kiaacc. (4 4)
OCHOBHBIE Le/IH: CO3aTh YCIOBUS yJalTHMCS JUIS:
e O000wmeHus U CHCTEeMATH3ALUM 3HaHUA 3a Kypc reomerpun 10 kiacca.
®opMHUPOBaHUS MOHUMAHUS BO3MOXXHOCTH UCIIOIB30BAHHS IPHOOPETCHHBIX 3HAHUN M YMEHHH B MPAKTHICCKON AEATEIHHOCTH U MIOBCEAHEBHOI KU3HU
Tema: IMapanieJbHOCTh NPAMBIX M IIOCKOCTeH (1 4).
Iesu ypoka: oBTOpPeHHe C YIAIIUMICS MOHATH: apauIeIbHBIE IPSIMBIE B IPOCTPAHCTBE; MApaJUIEIBHOCTD NPSMOH U INIOCKOCTH; 00001eHHe H CHCTeMATH3alUs yJaliMUCs PEIICHHS
3a7a4 Ha HaXOXJICHHUE YTIIOB, IJIHH CTOPOH, IUIONIael TOBEPXHOCTEH MHOTOTPAHHHUKOB.

Oprammsamis ['pynnosas, 'VMEIOT UCITOJIb30BaTh MOHATHS: Moryr pemats 3a1aun Ha HaxoxaeHue [Pasutue ymenus |(Ctp.31,
coI; MECTHOI (dbpoHTaTBHAS MapajuieNIbHbIE TPSMBIE B IPOCTPAHCTBE; YTJIOB, [UIMH CTOPOH, TUTOMaeH TIPOU3BOTUTH Bomnpocsr 1-
87 [IlouckoBas qeBHOi pabora c MapajuIeTbHOCTD MPSIMON U TIOCKOCTH. MMOBEPXHOCTEH MHOTOTPAHHUKOB. paccyxaeHus, 3,5,7,9,11,
ieHTeHLHOCTI/I KOHCIIEKTOM, BocrnpounsseneHue npociyliaHHON U [TonOop apryMeHTOB Ui OOBSCHEHUsI | TIPOBOJHUTH Ne99
pabora ¢ KHUTO#1 U [mpountanHoi uudopmaruu (I1) pemeHus, yyactue B quasnore. (TB) 00001IeHNE

Tema: IlepneHAMKYJIAPHOCTH NPAMBIX U IJI0cKocTel (1 v).
Ilesin ypoka: HOBTOpPeHHUeE C yUAIIUMUCS ITOHATHUS: IIEPECEKAOIUECS U CKPEIIHUBAIOIINECs NPSAMBIE; YTOI MEX/Y IPSIMBIMU B IPOCTPAHCTBE; NEPIICHANKYIIPHOCTD
NPSAMBIX; EPIEHIUKYIIPHOCTD NPSAMOH U INIOCKOCTH; MEPIEHANKYIISIP U HAKIOHHASA; MOTYT HCIIOJIB30BaTh TEOPEMY O TpeX NMEpHeHAUKYIIsIpax; 00001eHue U CHCTEMATH3AUMSA YIaIlIUMUCS
penieHust 3a1ad Ha HAXO0XKICHUE YIJIOB, JUIMH CTOPOH, TUIOIMIAAEH MOBEPXHOCTE MHOTOTPaHHHUKOB.
'YMEIOT HCTIONIB30BATh TOHSATHS:

MOI‘yT peumaTth 3aJa41 Ha HAXOXKIACHUC CaMOCTOATEIIBFHO
TMEPECCKAOIHNCCA U CKPCIIMBAIOMINECA

YIJIOB, JJIMH CTOPOH, IUIOMaei WCKAaTh, H3BJICKATh
OpraHu3anust ['pymnroBasi. HpsIMBIC; YTOJI MEXKIY NPSMBIMU B N
. MOBEPXHOCTEH MHOTOTPaHHHKOB U oTOHpaTh
COBMECTHOM Peienne POCTPAHCTBE; MEPICHANKYISIPHOCTD .
88 [[MouckoBas N . BocrpousBenenue npoYnTaHHON HeoOxonumyto it Ne634,641
yaeOHOM KaueCTBEHHBIX OPSIMBIX; TIEPIICHANKYISIPHOCTD TIPSIMOM U o
nH(opMaLuK ¢ 3aJaHHOU CTENEHbIO  [peleHus] yueOHBIX
JeATeIbHOCTH 3a1ad. IUIOCKOCTH; IEPIESHANKYJISIP 1 HAKJIOHHAS;
CBEPHYTOCTH, MOT'YT [IPaBUIILHOTO 3ama4
MOTYT HCIIOJIB30BAaTh TEOPEMY O TPEX o
oopMIICHHS peIICHUH, HHPOPMALIHIO

neprieHaukysipax (I1)
Tema: Muororpanuuku (1 4).

Ieau ypoka: moBTOpPeHHe C YJaIIUMICS PEIICHNST 3a7ad Ha MHOTOTPaHHHUKaX (TeTpasfp, Ky0, OKTasaAp, HOoeKa’Ap M UKOCa3p); 00001IeHne U CHCTeMATH3AIUS YIAIIUMHCS COCTaBJICHUE
ITOPUTMOB PELICHHs PAa3IMYHbIX 3a1au.

Opranu3zanust VMEIOT peniaTh 3ala4yl HA MHOTOTPaHHHKAX |YMEIOT peliaTh 3a1aun Ha
COBMECTHOH I pynmosas. (TeTpasp, Ky0, OKTad/Ap, HOJEKadP U MHororpaHankax. CocraBieHue Cosnasats Sanarms C2
89 [[MomckoBas N Pemenue TPaIP, KYO, P, P P ' .. reomerpudeckue  (COOpPHUK
yueOHOH MDA MKOCad/p) YMEIOT, apryMEHTHPOBAHO AITOPUTMOB, OTPAKEHHE B THCHMEHHOM |\ ETD
JIEATEIIBHOCTH yip ’ OTBEYaTh Ha ITOCTABJICHHBIE BOIPOCHI, (opme pe3yITbTaTOB ACATEIbHOCTH, p ’
OpraHu3zanus VYMerT pemaTh 3aa4i Ha MHOTOTPAaHHHUKAX |YMEIOT pemniaTh 3aadu Ha
p w I'pynmosast. p A P P 5 CosznaBath 3amanusa C2
COBMECTHOM (Terparap, Ky0, OKTadp, AOACKAIP U MHOTOTpaHHUKaX. CocTaBJieHHE
90 [MouckoBas N Peienne ., reomerpudeckue  (COOpPHUK
yueOHOH DAKHOH MKOcasp) YMEIOT, apryMEeHTHPOBAHO AITOPHTMOB, OTPAKEHHE B MUCHMEHHOH |\ ETD
JeSATeIbHOCTH yrip ’ OTBEYATh HA IIOCTABJICHHBIC BOIIPOCHI, (opMe pe3ynbTaToB NesSTeNTbHOCTH, p ’

Tema: Ilpaktukym pewmenus 3agad (1 4).

Llesu ypoka: IOBTOpPEHUE C YUAIIMMIKCS PaBUiIa MpeoOpa3oBaHusi BEKTOPOB B IPOCTPAHCTBE, MOTYT HaXOAWUTh CYMMY HECKOJIBKHUX BEKTOPOB; 0000IIeHHe U CHCTEeMATH3AIUS YIAIUMHUCS
pELICHUsT BEKTOPHBIX 3a/1a4.

Opranuszanus 'YMEIoT pemarth 3a/1aui Ha MHOTOTPaHHUKAX |YMEIOT pemaTh 3a/1aqi Ha
. I'pynnosast. CoznaBath 3ananusa C2
COBMECTHOH (TeTpasap, Ky0, OKTad/Ap, AONEKAdP U MHororpaHaukax. CocraBieHue
91 [NouckoBas N Pemenue .. reomerpuyeckue  (COOpHUK
yueOHOH HDaKHOHMI MKOCadp) YMEIOT, apryMEHTHPOBAHO AINOPUTMOB, OTPAKEHHE B MUCHMEHHOH | ErD
JIeSTeIIbHOCTH yrp ’ OTBEYATh HAa NOCTABJIECHHBIC BOMIPOCHI, (bopmMe pe3yNnbTaToB AesSTeIbHOCTH, p ’

92 [Mouckosast (Opranu3zanms I'pynmnosas. YMeroT pemars 3aaul Ha MHOTOTpaHHUKAX |YMEIOT pelarThb 3aJauu Ha Co3naBatb 3ananus C2



93

94

95

96

97

98

99

TTouckoBas

TTonckoBas

ITouckoBas

TTonckoBas

TTonckoBas

TTouckoBas

TTonckoBas

100 TTouckosas

101 TTouckoBas

102 TTouckosas

103

_[Ypox

000011IeH s [CCIIE JOBAHMS

COBMECTHOM
y4aeOHOM
JIEeATEeILHOCTH
Opranuzanus
COBMECTHOM
yueOHOH
EITETLHOCTH
Opranuzanus
COBMECTHOM
yaeOHoI
IEITEILHOCTH
Opraamnzanus
COBMECTHOM
yaeOHo
NIeSITCILHOCTH
Opranuzanus
COBMECTHOM
yaeOHO
NEITENLHOCTH
Opranuzauus
COBMECTHOM
yaeOHo
NIeSITEIbHOCTH
Opranuzanys
COBMECTHOM
yaeOHoit
JIEITENLHOCTH
Opranuzauus
COBMECTHOM
yaeOHOI
NIeSITEIbHOCTH
Opranuzanus
COBMECTHOM
yaeOHoit

eI TEILHOCTH
OpraHuzanus
COBMECTHOM
yueOHOH
JIeATEeILHOCTH
Opranuzanus
COBMECTHOM
y4aeOHOM
IEITEILHOCTH

Pewenue
YIIpaXHEHUH,

I'pynnosas.
Pewmenue
YIPaXXHEHUH,

['pynnosast.
Pemenne
YIpaKHEHUH,

['pynnosast.
Pemenue
YIPaXHEHUIH,

I'pynnosas.
Pemenne
YIpaKHEHUH,

['pynnosast.
Pemenne
YIPaXXHEHUI,

I'pynnosast.
Pemenue
YIpaKHEHUH,

['pynnosast.
Pemenne
YIpaKHEHUH,

I'pynnosast.
Pewenue
YIpa)KHEHUH,

I'pynnosast.
Pemenue
yIpa>KHEHUH,

['pynnosas.
Pemenue
YIIpaXHEHUH,

pelieHue
KOHTPOJIbHBIX

(TeTparap, Ky0, OKTadap, TOACKAIP 1
MKocasp) YMEIOT, apryMEeHTHPOBAHO
0TBEYATh HA MTOCTABJICHHBIC BOIIPOCHI,
YMEIT pemarh 3aJa4i Ha MHOTOTPaHHUKAX
(TeTpasap, Ky0, OKTadAp, TOJCKAIP U
HUKOCa3Ip) YMEIOT, apryMEHTHPOBAHO
OTBEYaTh Ha MOCTABJICHHBIC BOIIPOCHI,
YMEIT pemarh 3aJa4i Ha MHOTOTPaHHUKAX
(Terpasap, Ky0, OKTa’ap, JOAEKadIp U
MKOCadp) YMEIOT, apryMEHTHPOBAHO
OTBEYaTh Ha MOCTABJICHHBIC BOIIPOCHI,
'YMeroT penars 3a/1aui Ha MHOTOTPAaHHHKAX
(TeTpasap, Ky0, OKTa’Ap, JOJCKAdIP U
HMKOCadip) YMeEI0T, apryMEHTUPOBAHO
OTBCYATH HAa IMOCTABJICHHBIC BOIIPOCHI,
YMEIOT perniaTh 3ajaui Ha MHOTOTPaHHHKAX
(TeTpasap, Ky0, OKTa’Ap, TOJCKAdIP U
MKOCadp) YMEIOT, apryMEHTHPOBAHO
OTBEYaTh Ha MOCTABJICHHBIC BOMPOCHI,
'YMeIoT peniars 3a1a4yi Ha MHOTOTPaHHUKAX
(Terpasap, KyO, OKTa’ap, JOJACKadIp U
MKOCadip) YMEI0T, apryMEHTUPOBAHO
OTBCYATHh HA IMOCTABJICHHBIC BOIIPOCHI,
YMEIOT periaTh 3aja4uid Ha MHOTOTPaHHUKAX
(TeTparap, Ky0, OKTadp, AOJEKad AP U
MKOCadip) YMEI0T, apTyMEHTUPOBAHO
OTBEYaTh HA MOCTABJICHHBIE BOMIPOCHI,
'YMeroT penarh 3a/laud Ha MHOTOTPaHHUKAX
(TeTpasp, Kyb, OKTadAp, AOAEKAdIP U
MKOCa3/Ip) YMEIOT, apryMEHTHPOBAHO
OTBCYATH HA IMOCTABJICHHBIC BOIIPOCHI,
YMEIOT pemarh 3aJa9i Ha MHOTOTPaHHUKAX
(Terpasap, Ky0, OKTa’aAp, JOJEKadIp U
MKOCadip) YMEIOT, apryMEHTUPOBAHO
OTBE€YATHh HA IMOCTABJICHHBIC BOIIPOCHI,
YMEIOT peraTh 3aa4d Ha MHOTOTPaHHHKAX
(TeTpasap, KyO, OKTadAp, TOJCKAdIp U
HUKOCadIp) YMEIOT, apryMEHTHPOBAHO
OTBEYATh Ha [TOCTABJICHHBIC BOIIPOCHI,
YMEIT pemarh 3aJa4i Ha MHOTOTPaHHUKAaX
(TeTpasap, KyO, OKTa’Ap, TOJCKAdIp U
MKocadp) YMEIOT, apryMEeHTHPOBAHO
OTBEYaTh Ha MOCTABJICHHBIE BOIIPOCHI,

MHOTOrpaHHuKax. CocTaBiIeHHE TeOMETPHUIECKIE
AITOPUTMOB, OTPaKEHIE B IMCEMEHHOH [AEPTEXH,

(dhopMe pe3yIbTaTOB JACATEIBHOCTH,
YMeroT pemaTh 3a7aud Ha

HToroBasi KOHTPOJbHAN padoTa no reomerpun (2 4)
Leap ypoka mpoBepUTh 3HAHHUA U YMEHHA, ydamuxcs o Kypcy 10-ro kiacca.

CamocrosrenbHoe MuauBuayaneHoe [IpoBeputs ymMeHHE 0000MEHUS 1
104 KOHTPOJIS 1 MpOBE/IEHHe

CHCTEMaTH3alNH 3HAHUH 110 OCHOBHBIM
TeMaM Kypca matematuku 10 xiracca

CoznaBaTh
MHOTrOrpaHHuKax. CocTaBIcHHE
., TEOMETPHYECKHUE
AIrOPUTMOB, OTPAKEHHE B MUCHMEHHOH |\
(opmMe pe3yIbTaTOB ACATEIbHOCTH, p ’
YMEIT pemarh 3aJa4u Ha
Co3naBats
MHOTOrpaHHHKax. CocTaBIeHHE
., TeOMeTpHICCKHe
ANTOPHTMOB, OTPAKEHUE B TIUCHMEHHOH | =
(bopme pe3yIbTaTOB ACATEIbHOCTH, p ’
'YMeIoT pelaTs 3aa4n Ha
Co3naBats
MHOrorpaHHukax. CoctaBieHue
., TEOMETPHYECKHUE
AJITOPUTMOB, OTPAKECHUEC B TIMCbMECHHOU qenTekH
(dbopMe pe3yIIbTaTOB JACATEIBHOCTH, p ’
YMeroT pemiats 3a1a41 Ha
Co3naBath
MHOTrorpaHHukax. CoctaBieHue
., TeOMeTpHICCKHE
AITOPHTMOB, OTPAKEHUE B TIUCHMEHHOH | =
(opMe pe3yIbTaTOB ACATEIBHOCTH, p ’
'YMEIoT pemaTh 3a1a91 Ha
CoznaBaTh
MHOTOrpaHHHKax. CocTaBIcHHE
.. TeOMeTpHUIeCKHe
AJITOPUTMOB, OTPAKECHUEC B IMCbMCHHOU qenTexH
(dhopmMe pe3ynbTaTOB JeSATEILHOCTH, p ’
YMeroT pemiath 3a1a41 Ha
Co3naBath
MHOTrorpaHHukax. CocTaBieHHe
., [reOMeTpHYECKHE
AJITOPUTMOB, OTPAKECHUE B TMCbMECHHOU qeDTeKH
(opMe pe3yITbTaTOB ACATEIbHOCTH, p ’
YMET pemars 3a1aqu Ha
Co3aBaTh
MHOTOTpaHHHKax. CoCTaBIcHHE
., TeOMeTpHICCKHe
AITOPHTMOB, OTPAKEHUE B TIUCHMEHHOH |
(dhopmMe pe3yIbTaTOB JESATEILHOCTH, P ’
YMeErT pemars 3a7aqu Ha
Co3naBats
MHOTrorpaHaukax. CocTaBieHHe
., [TeOMETpHYECKHE
AJITOPUTMOB, OTPAXKCHUE B TMCbMCHHOU _—
(dhopmMe pe3yabTaToB JeSATEILHOCTH, p ’
YMeroT pemath 3aJa4 Ha
Co3naBath
MHOTOrpaHHHKax. CocTaBIcHHE
., TeOMETpHYCCKHE
AINOPUTMOB, OTPAXKEHHE B MUCHMEHHOH |
(dbopMe pe3yIbTaTOB ACATEIBHOCTH, p ’
YMeErT pemars 3a7a9u Ha
CoznaBaTh
MHOTOrpaHHHKax. CocTaBIcHHE
., TeOMETpHYECKHE
ANTOPHTMOB, OTPAKEHUE B TMCHMEHHOM | - =
(opme pe3yITbTaTOB ACATEIHHOCTH, p ’
[TpoBepuTh yMeHHE 0000IICHUS 1 Bnagerot
CHCTEMaTH3alliy 3HAHUHU TI0 331a4aM  |[HaBBIKAMH

ITOBBIICHHOM CJI0KHOCTH caMoOaHaJIm3a u

COopHHK
EI'D

Bamanns C2
COopHHK
EI'D

Samauns C2
COopHHK
EI'D

Samauns C2
COopHUK
EI'D

3ananus C2
COopHHK
EI'D

Sananus C2
COopHHK
EI'D

Saganus C2
COopHHK
EI'D

Sananus C2
COopHHK
ETD

3amanus C2
COopHHK
EI'D

3amanusa C2
COopHHK
EI'D

Bananns C2
COopHHK
ETD

4npobeMHBIC

nuddepeHmp
OBaHHbIC



3HAHUH peuieHus 3a7aHui.
105
HIAKTHY
Hun Bun
Ne eckas | Ileparormueckme
JeATeJIbHOCTH
n/m| Moaeib cpeacTBa
yqammuxcst
o0yueHust

CaMOKOHTPOJIS 3aaHus.
Tema: Padora nag ommokamu (1 4)
Ka.ﬂe}mapno-TeMaaneckoe IJIAHUPOBAHHE 11 xaacc
(34 B Henearo, Bcero 105 gac).
3anauu. [InanupyeMblii pe3yJabTaT U YPOBEHb OCBOCHUS Cpoxu
Komnerenuuu NpoBeAeHUS
Jdomaminee
Y4e0OHo - no3HaBaTebLHASA HNudopmauuo
anas 3aJaHHe

HpopunbHas nporpamma

0a30BbIii yPOBEHD NPOABUHYTHIN YPOBEHD

IMoBTopenue kypca 10 kiaacca (7 4)
OcCHOBHBIE LeJIN: CO3/aTh YCIOBUS yYaIUMCS JUIs:

e O000menns ¥ cucTeMaTU3ALNHU CBEICHUI 0 MapaJUICIbHOCTH U NMEPIIEHANKYIIPHOCTH MPSIMBIX H INIOCKOCTEH, 0 KJlJacce MHOTOTPaHHUKOB U O BEKTOPaXx.
Pacmmpenns u coBepiieHCTBOBAHMS T€OMETPHUECKOTO arapara, copMHpOBaHHOTO B Kypce anreops 10 kinacca.

Tema: IapaiejbHOCTh U EPHEHIUKYISPHOCTH NPSAMBIX U IJIOCKOCTel (2 1)

I_[e.lm YPoKa: MOBTOPEHHUE C YUAIIUMUC NapaUICJIbHOCTD U MEPHIECHIAUKYIIAPHOCTD MPAMBIX U HHOCKOCTEﬁ; 3aKPEIVICHNE HABBIKOB YYalllUuXCs B OIMUCBIBAHWUHN B3AUMHOT'O PACIIOJIOKCHU

MpsAMBIX 1 IUTOCKOCTEH B IIPOCTPAHCTBE.

®dpoHTanpHast
WuauBuayanbHas
Pemenne
YIpa)KHEHU I
OTBeTHI HA
BOTIPOCHI.

[Tpobnemusie
3agaHusA

1 [TlouckoBas

®dpoHTanpHast
WuauBuayanbHas
Pemenue
YIIpaXHEHU U
OTBeTHI HA
BOTIPOCHI.

[Tpobnemusie
3amaHus

2 [TlouckoBas

VYyaniuecs 3HAIOT 0 MapaJUICIBHOCTH U Vyanmecs 3HAIOT O MAPAIUICIIBHOCTH U
MePIEHANKYIISIPHOCTH NPSIMBIX M TNIOCKOCTEH. [HEPIEHANKYISIPHOCTH MPSIMBIX 1
YMEIOT ONMCHIBaTh B3aMMHOE PAacIiojoKEHHE UIOCKOCTEH. YMEIOT OIMCHIBATh
MPSIMBIX U IUIOCKOCTEH B IPOCTPAHCTBE. B3aUMHOE PACIIOJIOKEHHUE HPSMBIX U
Moryt u3naraTh HH(GOpMaLHIo, TUIOCKOCTEH B TIPOCTPAHCTBE, CYKACHHS
MHTEPIPETHPYS (PaKThl, pa3bsACHSSA 3HAYSHUE U CBOU 00 3TOM PaCMOIOKEHHH MOTYT
cmbica Teopun. (I1) aprymeHTupoBats. (TB)

VYuaiuecs: 3HalOT O NapajIeIbHOCTH U Yuaruecs 3HaIOT O MapajieTIbHOCTH U
MePIEHANKYISIPHOCTH NPSIMbIX U INIOCKOCTEH. [HEPIEHANKYISIPHOCTHU MPSIMBIX 1
YMEIOT ONMCHIBaTh B3aMMHOE PAacIiojoKEHHE UIOCKOCTEH. YMEIOT OIMCHIBATh
MIPSIMBIX M TUIOCKOCTEH B IPOCTPaHCTBE. B3aUMHOE PACIIOJIOKEHHUE IPSIMBIX U
MoryT n3narats HHPOPMALHIO, IUIOCKOCTEH B IPOCTPAHCTBE, CY>KACHUS
HUHTEPIPETHPYS HaKThI, Pa3bsCHS 3HAYCHHE U |CBOU 00 3TOM PACIIOI0KEHUH MOTYT
cMmbicn Teopud. (IT) aprymenTupoBatb. (TB)

Tema: IIpu3Mbl 1 nupaMubl ( 2 4).

Wcnonp3oBanu
KOMITLIOTEPHBI
PHBLT 1r 1,3 Nel8
X TEXHOJIOTUI
ctp.13
JUISL, CO3IaHUs
0a3 TaHHBIX.
Wcnonp3oBanu
KOMITLIOTEPHBI
PHBL T 1y 1,3 Nel8
X TEXHOJIOTHUH
crp.13

JUISL, CO3IaHUs
0a3 IaHHBIX.

Lenun ypoka: NOBTOpPeHHE C YIAIIMMUCS ONPEACICHHUS IPU3MbI, TUPAMHIBL, (POPMYITBI BRIYUCICHUS IIJIOMNIAIH MIOBEPXHOCTH U3yUSHHBIX MHOTOTPAHHUKOB; 3aKpenjieHue
HABBIKOB YYaIlMXCs PAacMO3HABATH HA YEPTEkKAaX M MOJEISIX MPOCTPAHCTBEHHBIE POPMBI; COOTHOCHTH TPEXMEPHBIE OOBEKTHI C UX OMMMCAHMSIMH, H300paKCHH SIMH.

3 [Uccaemosa (CamocTostensHoe [['pymmoBast

3HAIOT ONIPEACIICHIS TPU3MBI, TNPAMUJIBI,

3HarOT POPMYIIBI BEIYHCIACHHUS TUIomann (CaMOCTOSTETh

I'n.2, Nel197



TelabCcKass |iaHupoBaHue M (COCTaBJICHHE YMEIOT U300paxkaTh WX Ha YepTeke. 3HAIOT MTOBEPXHOCTH U3YUECHHBIX HOE ctp 54
MpOBEICHUE OTIOPHOTO (hOpMyJIbI BBIYUCICHUS TUIOLIA M MHOTOTPaHHUKOB. Y MEIOT PacIo3HaBaTh (COCTABJICHHE
MCCIIeI0BaHUS KOHCIIEKTA. [TOBEPXHOCTH U3yYEHHBIX MHOTOTPaHHUKOB.  Ha YepTekaxX M MOJEIAX ITOPUTMHUYEC

Pemenve 3aqay  |YMEIOT paclio3HaBaTh Ha YepTeKax M MOJAEISX POCTPAHCTBEHHbIE (DOPMBI; COOTHOCUTH [KHX
[IPOCTPAaHCTBEHHBIE (POPMBI; COOTHOCUTD TpeXMepHbIE 0OBEKTHI C UX OIMUCAHUSMH, TPEANUCAHUMI
TpeXMepHBIE OOBEKTHI C MX OMUCAHUAMH, n3obpaxkenmamu. (TB) ¥ MHCTPYKIUI
n3obpakermamu. (I1) 10 TeMe.
3HAIOT ONPE/CACHUS IPU3MBI, TUPAMH/IbI, CamocrosTens
3Hal0T GOPMYIBI BEIYACICHUS IDIOMIAIH
YMEIOT H300pakaTh WX Ha UepTeke. 3HAIOT HOE
['pynmnoBast MOBEPXHOCTH U3yYCHHBIX
CamocTosTensHoe (opMyJIbI BEIYUCIICHUS TUIOLIA M COCTaBJICHHE
CocraBnenue MHOTOTPaHHHUKOB. Y MEIOT Paclo3HaBaTh
Hccnenosa uiaHUpoBaHUE U MTOBEPXHOCTH U3yYEHHBIX MHOTOTPaHHUKOB. anropurmuuec | ['m.2, Nel97
OTIOPHOTO Ha 4epTexax ¥ MOJEIIX
TeNbCKass  [POBEICHUE YMeIoT pacrio3HaBaTh Ha YepTeKax U MOAEIAX KUX cTp 54
KOHCIIEKTA. MPOCTPAaHCTBEHHBIE (POPMBI; COOTHOCUTD .
HCCIIEIOBaHUS [POCTPAHCTBEHHBIE POPMBI; COOTHOCUTD MPEANUCAHUM
Peurenue 3amau TpEeXMEpHBIE OOBEKTHI C HX ONMMCAHUSIMI, N
TPEXMEpPHBIE 00BEKTHI C UX OMUCAHHUSIMHU, Y MHCTPYKIUH
nzo0paxkenusamu. (TB)
n3oopaxkeHusmu. (I1) 10 TeMe.

Tema: Tesia Bpamenus (2 4).
Lenun ypoka: moOBTOpeHHE C YIAIIMMUCS pEIIeHUs 3a7ad Ha (GUTYphI BpalleHIs: HUIHHAP, KOHYC, ap; 00001eHHusI U CHCTEeMATH3AMH YIaTUMACS pEIICHUH reoMeTpudeckue 3anaun ET'D
C KpaTKUM OTBETOM 4YacTd B u pa3BepHYTHIM 0TBeTOM YacTu C

o Co3naBaThb
YMeIoT penars NpocTeine reoMeTpruIecKrue
YMEIoT pemaTts TeOMETpHIECKUE 331a9H T€OMETPUIECK
3amaun kypca reomerpun 10-11 kmaccos.
EI'D c xpaTkuM oTBeTOM 4acTu B u 1€ YePTEKH,
KomOunmnp ®DpoHTaNbHAS, Bilagenue ymeHueM NnpeiBUAETb BO3MOKHBIE 7,8
[IpakTukym . ¥ pa3BepHyThIM 0TBeTOM YacTu C. YMewT [mepenaroniue
OBaHHAas rpymIoBas TIOCTIE/ICTBHSI CBOMX JICHCTBUH. COopHHK
MPOBOJINTH CAMOOIIEHKY COOCTBEHHBIX  HMH()OPMALIUIO
OcymIecTBISIOT TPOBEPKY BHIBOJIOB, . o
. 9 JieficTBUi 0 TAaHHOM
TI0JI0’)KEHUH, 3aKOHOMEPHOCTEH, TeopeM
TIOHSATHU
ITouck
HYXHOH
YMeIOT penath reoMeTpUIecKre 3a1aun WH(OpMaIHH
EI'D ¢ kpaTkuM oTBeTOM 4acTu B u P N
KomOuuup 1o 3agadHou (7, 8
[TpakTukym VnauBuayansHas pa3BepHyThIM 0TBeTOM YacTu C. YMeroT
OBaHHAas TeMeE B COopHHK
MIPOBOJIUTH CaMOOIIEHKY COOCTBEHHBIX
. o HCTOYHHKAX
JIeWCTBHI
Pa3IMIHOTO
THIIA

Pemenne 3agau (1 gac)
Iean ypoka npoBepUTh 3HAHUSI U yMEHHE ydaniuxcs no reMam 10-ro kiacca: [lapaisieibHOCTb U EPIEHIUKYISIPHOCTD MPSIMBIX U IJIOCKOCTeH; MHOrorpaHHuku; BeKTophl B IPOCTpaHCTBE

Ypoxk CaMocCTOsITENbHOE 2,4muddepenn
NunuBuayanbHOe Bianeror

00001IeHYS [ITAHNPOBAHUE U . [TpoBeputh ymeHHe 00001IEHUS 1 [TpoBepuTh yMeHHE 00001IEHUS U AR LIKAMIL UpPOBaHHBIE

CHCTEMaTH3 IPOBE/ICHHE P cUCcTeMaTH3alluy 3HaHWH 110 OCHOBHBIM TEMaM CHCTEMaTH3alliy 3HaHUH Ha 3aja4ax KOHTPOJILHO-
KOHTPOJIbHBIX . caMoaHalmi3a u

aruu WCCIIeIOBaHUS Y kypca marematuku 10 xmacca. (IT) MOBBIIIEHHOU ciioxHOCTH. (TB) M3MEPHUTETbHBI

N 3a1aHuH. CaMOKOHTPOJISI
3HaHUN peuieHust € MaTepHabl.

BexTops! B mpocTpancTBe (6 4).
OCHOBHBIE LeTH: CO37aTh YCIOBUS yJalMCS JUIS:
e OO0o00uIeHUS M CHCTEMAaTH3alMH CBEICHNS O BEKTOpax Ha INIOCKOCTH U JEHCTBHUAX HaJ HUMH, H3BECTHBIC YIAIINMCS U3 TNIAHUMETPUH.
e Pacmmpenusi noHATHE BEKTOPA B MPOCTPAHCTBE, BBECTHU IIPABMJIA ACHCTBUH HaJ BEKTOPAMH B IPOCTPAHCTBE.
OBJ1ageHnsi yMeHHeM ITPOBOANTH OKA3aTEIbHBIC PACCYXKICHUS B XO/€ PEILICHHS CTEPEOMETPHYECKUX 3a/1a4.
Tema: IlonsiTue BekTOpa B mpocTpancTie (149).



Leau ypoka: ¢popMHpOBaHHe NPeACTABIEHMI YIAIIUMUCS O BEKTOPE; OBJIaJleHHe HABBIKAMM U YMEHHSIMH  1300paXkaTh BEKTOPHI .

O6bsCHITE dpoHTANTBHAS, 3HAIOT OMpeeIeHre BEKTOpa, Crocod ero  3HAIOT ompeeieHne BeKTopa, cnocod [Ipuobperator
) Jlekuus, WHIUBHUYalIbHAS, HN300paKeHHs U HA3BAHUS, YMEIOT €ro N300paXKeHHs ¥ HA3BAHUS, YMEIOT |[YMEHHUSI 13435
g [™PHO JIEeMOHCTpanus  pabora ¢ OTIPE/ICIATh PABHBIC BEKTOPA. OTPENIENIATh PABHBIC BEKTOPA. YMEIOT — (CaMOCTOSATEIBLHON N<; 3 2’1 3’2 6
ng{;ﬂp 4T Cnaitnos JICMOHCTPAIIMOHH OcyIlIeCTBJESHOT TPOBEPKY BBIBOJIOB, peliaTh MpoOIEMHBIC 3a1a9d U U KOJUIeKTUBHOW [~ 7
bIM MaTCPUAJIOM  TOJOXKCHUH, 3akoHOMepHOCTeH, TeopeM. (P) |cutyarum. (11) JCSITeIBHOCTU

Tema: Ciio:keHHe H BbIYHTAHHE BEKTOPOB. YMHO:KeHHE BECKTOpA HA YUCJI0 (2‘-!).

]_le.]'lﬂ Ypoka: (l)OpMPIpOBaHl/Ie HpeIICTaBJIeHI/lﬁ ydJaluMHucs O MpaBujIiaX HaXO0XICHUA CYMMbI U pa3HOCTHU BEKTOPOB; OBJA/ICHUEC HABBIKAMUA U YMCHUAMHU TPUMCHATH 3aKOHBI CJIOKCHUSA U
BbIYUTAHUA IJIA YIIPOILICHU BLIpa)KeHPIﬁ.

DroHTaTLHAS 3HAIOT MPaBHUJIA HAXOKIEHHUS CYMMBI U 3HAIOT PaBHJIa HAXOKICHHS CyMMBI U |crionb3oBanue | 11.36,37
OBmsicite HIFHHBHH Aniias, PASHOCTH BEKTODOB, PUMEHAIOT 3aKOHBI Pa3HOCTH BEKTOPOB, IPUMEHSIOT MmynbTaMeauitHbx Ne327,330
KIS, " [cOYKeHUS ¥ BBIMUTAHUS 4TS YIIPOLICHHSI KOHBI CJIOJKCHHSI X BEIYUTAHUSL JUTST B U
oo Jle emeHHey CIIOXKE a ore 3aKOHBI CIIOXKE a ecypco
9 iocToar AEMOHCTPALIHs p DAL BBIPOKCHHUIT, HAXOISIT CyMMY HECKOJIBKHX  [yIIPOIUCHUS BBIPAKCHUM, HAXOISAT [pE3EHTALNN
ABHAS PAT e naiinos ZT]I: erbiHa BEKTOPOB. YMEIOT ()OpPMUPOBATH BOIPOCH,  [CYMMY HECKOJIBKHX BEKTOPOB. YMEIOT |Pe3yJIbTAaTOB
BOHPOCK 3a/1a4H, CO3/1aBath MPOOJIEMHYIO CHTYAlH0. |(HOPMYIHPOBATH MOTyUEHHbIE [103HABATENILHOM
POCHI. (P) pe3ynbTatel (1) JIESATEIBHOCTH.
o6 aeMHbIe FoviHosas 3HAIOT MPaBUJIA HAXOKIEHHUSA CYMMBI U 3HAIOT PAaBHJIA HAXOMKIEHHUS CYMMBI U m.38,
[Tpob6aemu 3arz)1alm PEI}J/leHI/Ie ‘ Pa3HOCTH BEKTOPOB, TPUMEHSIOT 3aKOHBI Pa3HOCTH BEKTOPOB, MPUMEHSIIOT VYmetpb HaxoauTh UINe349 No351
10 loe HHHHBI;H AL KadeeTenmny | CTOPKCHHS M BBITHTAHMS JUTs yIPOLICHHS 3aKOHBI CJIOXKEHHUS U BBIYUTAHUS [USI | HCIIOJIB30BAThH
FRIOKCHRC | o Y sanan BBIPOKCHHUIT, HAXOISIT CyMMY HECKOJIBKHX  [yIPOIUCHUS BBIPAKCHUM, HAXOISAT HHPOPMAIIHIO

BekTopoB (IT)

CYMMY HECKOJIbKHX BeKTOpoB (TB)

Tema: KommiaHapHbie BeKTOPBI (2 4).

].le.]]l/l Ypoka: (l)OpMPIpOBaHl/Ie HpeHCTaBﬂeHHﬁ YJalmuMHUcCsa O KOMIUIAaHAPHBIX BEKTOPAX ; OBJAJACHHE HABBIKAMU MU YMCHUAMM BBITIOJIHATH ﬂeﬁCTBHﬂ CJIOKCHHA HCKOMILIAHAPHBIX BEKTOPOB
1 YMCTb pACKJIaAbIBATh JII000H BCKTOP IO TPEM HEKOMIIJIAHAPHBIM BEKTOPAM.

OBmnsicite 3HAOT OTIpeIeIeHHEe KOMIUTAHAPHBIX [MpumensitoT BekTopHbiii MeTon ipu [lowck myxuoir  [1.39,40, Ne
oo Jlexuws, dpoHTanpHasli, BEKTOPOB, YMEIOT BBIMOJHATH ACHCTBUS PpEIICHIH TeOMETPHIECKUX 3a/1ad, undopmaruu o (358,359
11 niocTpar AEMOHCTPAINS  HHIMBHYQJIbHAS. CIOKCHHS HEKOMIUIAHAPHBIX BEKTOPOB M [POCIIEIKMBAIOT CBSI3b MEKILY 3a/[aHHOU TeMe B
BHAR PAT | naitnos (bpoHTanbHAs YMETh PacKJIa(bIBATh JIKO0O0H BEKTOP MO TPEM PIIEMEHTAMH MHOTOIPAHHUKOB HCTOYHUKAX
HEKOMIUIAaHAPHBIM BekTopam (P) BEKTOPAMH B [IPOCTPAHCTBE. Ppa3JIMYHOIO THIIA.
TIpuMeHSIIOT BEKTOPHBIN MeTo ipr |PasButue ymenus 1M.40,41,
[TpoGnemubie I'pynnoBas. 3HaroT onpenenenne Kommianapasie
o pELICHHU TeOMETPUICCKHX 3a1ad, MPOU3BOAUTD No362,364
[MpobiemMH 3amaun, Penrenue BEKTOPA, YMEIOT BBIIOJIHATD JIEHCTBHS
. . [POCIIEKUBAIOT CBSI3b MEXKILY apryMEHTHPOBaHH
12 loe (bpoHTATBHBII YIPaXHCHHH, CIIOXKEHHS] HEKOMILIAHAPHBIX BEKTOPOB 1
. SIIEMEHTaMU MHOTOTPaHHUKOB U bI€ PACCYIK/ICHU,
U3JI03KEHHE |OIIPOC, OTBETHI HA YMETh PacKIabIBaTh 000 BEKTOP O TPEM
BEKTOPAMH B IPOCTPAHCTBE. YMEIOT  [IPOBOMAMUTH
YIPa)KHEHUS BOIIPOCHI. HeKOMITITaHapHBIM BekTopam (IT)
peniaTh MpoOJIEMHBIC 3a1a91 006001eHNe
Tema: Pa3noskeHune BeKTOpa 0 TPeM HEKOMILIAHAPHBLIM BeKTOpaM (2 4).
OBmnsicrte 3HAOT ONpeIeIeHNEe KOMIUTAHAPHBIX TTpuMeHsitoT BeKTOpHbIA MeTon ipr [Towck nyxuoit  [1.39,40, Ne
EHo Jlexuwysl, dpoHTanbHasl, BEKTOPOB, YMEIOT BBIMOJHSTH ACHCTBUS PpELICHHH TeOMETPHIECKUX 3314, undopmaruu o (358,359
13 aniocpar MEMOHCTDAIWS  MHIMBHTYQJIbHAS. CIOKCHHS HEKOMIUIAHAPHBIX BEKTOPOB H [POCIIEKUBAIOT CBSI3b MEXKILY 3a/laHHOU TeMe B
BHAS PAT | naitnos (bpoHTaNbHAS YMETh PacKIabIBaTh JIF000 BEKTOP MO TPEM PIIEMEHTaMH MHOTOTPAHHUKOB U HCTOYHUKAX
HEKOMIUTaHApHBIM BekTopam (P) BEKTOPaMH B IPOCTPAHCTBE. Pa3IMYHOTO THIIA.
[IpuMeHsIIOT BEeKTOpHBIN MeTox iprt |PasButue ymenns 1M.40,41,
[TpobnemubIe I'pynmoBsast. 3HaroT onpeneneane KoMmrianapasie
o pELICHUH TeOMETPHUYECKUX 3a/1a4, [IPOU3BOIUTH No362,364
IpobnemH 3amadn, Penrenne BEKTOPA, YMEIOT BBIOJIHST JCHCTBHS
. N MPOCIICKUBAIOT CBSI3b MEXKILY apryMEHTHPOBaHH
14 |oe (bpoHTaTHHBIN YIpaKHEHUH, CIIOYKEHUSI HEKOMILIAHAPHBIX BEKTOPOB U
N 9JIEMEHTAaMH MHOTOTPaHHUKOB U BIC PACCYKICHUS,
U3II03KEHHE (OIIPOC, OTBETHI HA YMETh PacKiIa(bIBaTh 000 BEKTOP O TPEM
BEKTOPAMH B IPOCTPAHCTBE. YMEIOT  [IPOBOAMUTH
YIPaXKHEHHS BOIIPOCHIL. HeKOMIUIaHapHbIM Bektopam (IT)
pemarts npoodIeMHbIe 3a1a4K 00001eHne



Tema: CkajisipHoe Mpou3BeJAeHHe BEKTOPOB. YT0J MeKIy BeKTopaMu. (4 4).

Leau ypoka: ¢popMHpOBaHMe NPeEICTABIEHHIl yUaMHUCs 00 yriie MeXIy BEKTOPAMH U CKAJIIPHOM IPOU3BE/ICHUH BEKTOPOB; OBJIaJleHHe HABBIKAMH M YMEHMSIMM  BBIYUCIISTH IO
MEXK/y BEKTOpPaMH B IIPOCTPAHCTBE; (hJopMUPOBaHHME YMEHHS PEIIATh 33/1a4M HA HAXOXKACHHE CKAJSIPHOTO MPOU3BEICHUSI BEKTOPOB.

O6bsCHITE OponTaneHas 3Ha0T 00 yriie MeXy BEKTOpaMH 1 3HaI0T 00 yTiie MeX Iy BEKTOpaMH U I/ICHOJILBOB\E‘IHI/IB I1. 46
15 bnHo- Jlexims, UH/IMBHIyallbHAS, (CKAISIPHOM MIPOM3BEICHAH BEKTOPOB. Y MEIOT |CKAIIPHOM TIPOU3BEICHUH BEKTOPOB.  [CIIPABOYHOM Nod441
16 pmmoctpar [FEMOHCTPAINS  (COCTABTEHE BBIYKCIIATE YIOJI MEKIY BEKTOPAMU B Vyammecs yMeioT pUMEHATS JUTEPATYPEI, a

BHAS CIalI0B OTIOPHOTO [POCTPAHCTBE, HAXOUTh CKATISIPHOE BEKTOPHO-KOOPAUHATHBIM METOJ K TAKKE

KOHCIIEKTA npousseeHue BekTopoBs. (P) PEIEHUIO HECTIOKHBIX 3a/1a4. matepuanos EI'D
IpoGremmbie I'pymmosas. 3HaIOT 00 YIiie MEKY BEKTOPAMU U 3Haror 00 yrie Mexay Bektopamu i (Camoctostensuo [1. 47
17 MpoGaemu sanadn Pererio CKaISIPHOM TIPOM3BEICHAH BEKTOPOM. CKAISIPHOM MPOM3BEICHHU BEKTOPOM.  HCKaTh, 0TOupath NelNo
1g ©¢ I . VMEIOT BHIYMCIIATE YrOJd MEXKIY BEKTOPAMU  |YMEKOT BBIYKCIIATE YIOJI MEKIY HeoOxomumyto s 444,447
JUBUIYaJIbHBIA [KAueCTBEHHBIX
MSIOKEHHE | o S B [IPOCTPAHCTBE, HAXOAUTH CKAISPHOE BEKTOPAaMH B [IPOCTPAHCTBE, HAXOAUTh |PELICHHS 33189
npoussenenre Bektopos. (I1) CKaJSIPHOE MIPOM3BEICHUE BEKTOPOB.  MH(OpMALUU

Kontpoabnast pa6ora Nel

esan ypoka 0000IINTE B CHCTEMAaTH3UPOBATh TEOPETHUECKIE 3HAHUS U YMEHHE ydaniuxcs o remaM 10-ro knacca: [Torarue BekTopa B mpocTpaHcTBe; CloKeHNe 1 BEIYUTaHHE BEKTOPOB.
'YMHOXEHHE BeKTOpa Ha yuciio; KoMIiaHapHbIe BEKTOPBI.

Ypok CaMoCTOSTEIBHOS VYuamuecss MOryT cBOOOIHO PACIIHPUTH 4 depennn
P WunuBuayansHoe |Yuaiuxcst 0000Ial0T U CUCTEMaTH3UPYIOT H-I y IO P PHTE By nonsenue Audepen
0000111eHUS ITTAHUPOBAHUE U MOHATHE BEKTOPA Ha IPOCTPAHCTBO, pOBaHHbBIE
pelieHue CBEJICHUS O BEKTOpax Ha IJIOCKOCTU U o o paboThI 10
19 cucrematus mpoOBEICHHE o BBECTHU NpaBUJIa JCUCTBUNA HAJ KOHTPOJIBHO-
KOHTPOJbHBIX JEHUCTBUSX HAJ HUMU, U3BECTHBIC YUAIIIMCSI MPEIbIBICHHOMY
anuu KCCIIEIOBAHUS " BEKTOpPaMH B MPOCTPAHCTBE Ha M3MEPUTENIbHBI
o 3aJIaHNMH. 13 JJAHUMETPUU HA TEOPETUUYECKOM 3aUeTe. ANTOPUTMY
3HAHWUHA pelieHus TEOPETUUECKOM 3aYeTe € MaTepuaibl.

Metoa koopauHat B npocrpanctie (18 u.).
OcHOBHBIE LeJIM: CO37aTh YCIOBUS yJalTUMCS JJIS:
e  (@opMupOBaHHUS MPeACTaBJIEHMIi O IPSIMOYTOJIBHON CHCTEME KOOPANHAT B MIPOCTPAHCTBE, O KOOPJMHATHOM M BEKTOPHOM METOJaX PELICHHs NPOCTEHIINX 3a/1a4.
e OsjaageHusi yMeHHeM IIPUMEHATh KOOPJUHATHBIN M BEKTOPHBII METO/IBI K PEIICHHUIO 3a/1ad Ha HaX0XKACHHE AJIMH OTPE3KOB U YIIIOB MEXIY NMPSIMBIMU M BEKTOPaMH B ITPO CTPAHCTBE.
OBJ1ageHnsi yMeHHeM IIPOBOANTH OKA3aTEIbHBIC PACCYXKICHNS B XO/€ PEIICHNSI CTEPEOMETPHIECKUX 3a/1ad.
Tema: [IpsiMoyroJibHasi cHCTeMa KOOPAUHAT B POCTPaHCTBe (2 1)

eau ypoka: ¢popMupoBaHHe NpeICTABIEHUI yJalIUMHUCS O TPSIMOYTOJILHOM CHCTEMOM KOOPJMHAT B IIPOCTPAHCTBE; OBJIAAeHHEe HABLIKAMM U YMEHHSIMH CTPOMTH TOUKY 110 KOOPJIHUHATAM
Y HaXOJUTh KOOPAUHATHI TOUKH.

Yyaiuecst 3HaKOMbI € MIPSIMOYTOJIbHON Yyaruecs 3HaIOT COCTaBIISIONINE Camocrosgrens [1.42,

IIpakTukym, NupuBunyanbHas o o
OOBsICHUTE bporTams R CocTaBnerme CHCTEMOW KOOPAMHAT B IPOCTPAHCTBE, YMEIOT PSIMOYTOJIbHOW CUCTEMBbI KOOPJIMHAT B HO MCKaTh, NoNe400(6,1),
op JBHO- 0113 oc OIOPHONO CTPOUTH TOUKY [0 KOOPJMHATAM M HaXOJIUTh [IPOCTPAHCTBE. ¥ MEIOT CTPOUTH TOUKY N0 Heobxoaumyo 401
WILTIOCTPAT p p KOOPAWHATHI TOYKH. MOTYT IPHUBECTH KOOpAWHATAM M HaXOAWTh KOOPAMHATHl  |IJIS PEIICHUS
JIEMOHCTpAIHs KOHCIIeKTa, paboTta
HBHAs .. MpUMepBI, T0100paTh apryMeHTHI, TOYKH. YMEIOT HAXOANUTh U HCHOJIB30BaTh y4eOHBIX 3a/1a4

Cﬂaﬁﬂ — JICKIIMHU C TCCTOM U KHUI'OU

cthopmyarpoBats BEIBOAEL (P) napopmanuio. (1) HH(POPMALIUIO
. . [Tlouck
CaMOCTOSTENbHOE pyimosas Yyarniuecs: 3HAKOMEBI C TIPSMOYTOJBHON Yyaniuecs: 3HAKOMEBI ¢ TIPSMOYTOJIEHOU HVIKHOI
HccrenoBa iaHUpOBaHHE U py > CHUCTEMOI KOOPIWHAT B IPOCTPAHCTBE, YMEIOT [CUCTEMOI KOOPAUHAT B IIPOCTPAHCTBE, Y
21 WHIUBUAyaJIbHAS. uapopmarmu  Ne404
TENbCKas  [MPOBEACHHUE CTPOMTH TOYKY 0 KOOPIUHATAM M HAXOIUTh [YMEIOT CTPOUTH TOUKY 110 KOOPIHHATAM U

Pemenue 3amau 10 3aJJaHHON

TEMC

WICCIICIOBAHMS koopauHaThl TOUKH. (1) HaXoJUTh KoopanHaThl Toukd. (TB)

Tema: KoopauHaTsl BekTopa (2 )
Lenu ypoka: ¢popMupoBaHHe NpeACTABIEHMIl ydaniMucs o0 OIpeaeieHne KOOPAMHAT BEKTOPA; OBJIA/IeHHe HABBIKAMM M YMEHHMSIMH peIIaTh HECJIOXHBIE 3a/1a9i; (popMHPOBaHHe
YMEHMSI pemaTh 3aaddl Ha HaX0XKIECHHE KOOPAWHAT TOYCK.
22 [Ipobnemu [[TpakTukym,
oe (bpoHTaTHHBIN

MuauBuayansHas 3HAIOT OMpeeNieHHe KOOPINHAT BEKTOpa.
CocraBieHnne Yyammecss yMEIOT pemiaTh HECJIOXKHEIE

3HaIOT onpeeeHne kKoopauHaT BekTopa. [Ipuodperator [1.43
Yuamuecst yMEIOT peliaTh 3ajadu. YMEHUS NoNe403,404,



H3JI0KEHUE |OTIPOC
JIEMOHCTpaIus
clang — JeKIUH

KomOuHup
IIpakTukym
OBaHHAs

JUIA pCIICHUA HECJIOKHBIX 3a/1a4.

IIpakTukym,
[TpoGnemH ((poHTANBHBIN
24 |oe orpoc
W3JI0KEHHE JIEMOHCTPAIHS
clIaig — JEeKIUHU
[Ipobnemu [Ipobmemuoe
25 oe W3JI0)KEHUE

H3JI0OKCHHUC MaTepHrajia

OOBsicHUTE
Jlexnus,
JILHO-

€MOHCTpAIHs
WILTIOCTPAT JICMOHCTpAIL

CJIaliIOB
MBHast

26

IIpo6nemubie
3amayun,
WH/IMBUyalIbHBIN
orpoc

[Tpobaemu
oe
H3JI0KCHUE

27

IIpakTukym,
(hpoHTATBHBII
orpoc,
YTIPAKHEHHS

Kombuuup
OBaHHAS

28

29 O6bsacuute Jlekims,

OTIOPHOTO 3aja4yn. BrajieHre HaBbIKaMU KOHTPOJIS U
KOHCIIEKTa, pab0Ta OLEHKH CBOCH AEATEeIbHOCTH, YMEHUEM

C TECTOM M KHUT'OU [PEIBU/IETh BO3MOXKHBIE MOCIIEACTBHS CBOUX
nevicrBuii (P)

3HAIOT OIpe/iesICHue KOOPIHHAT BEKTOPA.
VYuaiuecs yMEIOT pelIaTh HECIOKHBIE
3aga4qn. MoryT nath olieHKy HH(opManum,
(axTam, mporieccam, ONMPEACIITh UX
aktyambHOCTh. (IT)

I'pynnosas,
WHINBUYyaJIbHAs.
Pemenue 3amau

OCyYIIECTBISIIOT IPOBEPKY BBHIBOJIOB,
[10JIOKEHUH, 3aKOHOMEPHOCTEN, TEOPEM.

(1)

paboTHI B 407
rpymmax
CocTaBlieHHE

00001LAr0IIHX

3HAIOT OnpejieieHne KOOPANHAT BeKTopa. HHpopManron T1.43

VYuyaiyecss yMEIOT peliaTh 3a/1adu.
'YMeroT 100sBaTh HH)OPMAITHIO TI0
3aJaHHOM TeMe B HCTOYHHKAX
pasimyaHoro tumna. (TB)

Tema: CBA3b MexKIY KOOPAHUHATAMH BEKTOPOB U KOOPAMHATAME TOYeK (2 1)
Leau ypoka: ¢popMupoBaHHe NpeacTABJIEHHIl yJalIMUCS O CBSI3H MEKAY KOOPIMHATAMHI BEKTOPOB M KOOPJMHATAMH TOYEK; OBJIaJeHHe HABLIKAMU U YMEHUSIMH TIPUMEHATH (POpMyIIBI

I'pynmosas 3HAIOT O CBA3U MEXKAY KOOpAHMHATAMH
CocrasneHue BEKTOPOB U KOOPJIMHATAMH TOUYEK. Yyaluecs
OIIOPHOTO YMEIOT PUMEHSATH (POPMYJIBI IS PELICHHS

KOHCIIEKTa, pa00TaHECIOKHBIX 3a/lad. YMEIOT liepejaBaTs,
C TeCTOM M KHUTOH HH()OPMAIIHIO CXKATO, TTOIHO, BEIOOpOoUHO (P)

VunuBuayanpHas. 3HAIOT O CBA3U MEXIY KOOpPIHHATAMHU
Pemnenue 3aga4y, |BEKTOPOB M KOOPIMHATAMH TOYCK. Y YaIHecs
paboTa ¢ TECTOM M YMEIOT NMPUMEHATH GOPMYJIBI ISl PEILCHUS
KHUTOH HecloKHBIX 3a1a4. (IT)

3HAOT O CBS3H MEXIY KOOpIAWHATAMH
BEKTOPOB U KOOPJMHATAMH TOYEK.
Yuaiyecs: yMEIOT IPUMEHATh (POPMYIIbI
JUIsl perieHus 3aaa4d. MoryT BBLACIHUTD U
3anucaTh IJ1aBHOE, MOTYT IPUBECTH
npumepsl. (M)

3HAOT O CBS3H MEXIY KOOpIAWHATAMH
BEKTOPOB U KOOPJMHATAMH TOYEK.
Yyammecs yMelT NPUMEHATh (HOPMYITBI
i perenus 3agad. (TB)

Tema: IIpocreiimune 3aqauu B koopauHatax (3 u)
Lean ypoka: ¢popMupoBaHue npeacTaBJeHHIl yJalMMUcs 0 3 IPOCTEHIINX 33/1a4aX B KOOPAWHATAX; OBJA/IeHHe HABBIKAMHU M YMEHHSIMH pellaTh HECIOXXHBIC 3aa4H;
(opMupoBaHue yMeHHs pemaTh 3a7addl B KOOpAUHATAX.

DpoHTaNIbHAS o

3HatoT 0 3 mpocTelINX 3aa4ax B
MHAWBUAYaJIbHAA.

KOOpJMHATaX. Y4Yalluecsl yMelT PelaTh
CocraBieHue

HecJIoKHbIe 3a1au. OTpakeHue B
OIIOPHOTO

MMUCBMEHHON (POPME CBOMX PEIICHHIA,
(hopMHpOBaHUE YMEHHUS COTIOCTABISATE U
KJIacCU(UIIMPOBaTh, y9aCTBOBATh B JHAJIOTE.

KOHCIICKTa
pabota c HuM,

pabora co (P)
COOpPHHUKOM 3a/1a4
I'pynnosas. o

3HatOT 0 3 MpocTelIMX 3a7a9ax B
Iloctpoenue
A ODHTMA KOOpJIWHATAX. YUalinecs yMEIOT peniaTh
}1617101;}314;1 HECJIOXHbBIE 3a7ja4i. MOTYT TPOBOANTD aHAIH3

’ JTAHHOTO 33JJaHHs, ApTYMEHTUPOBATh PEIICHHE,
pelieHue
N npe3eHToBath penrenust (I1)

YIpaKHCHHIH.

3HatoT 0 3 mpocTelIINX 3a7a4ax B
WNupuBHayanbHas.
Permenie KOOpAMHATAX. YYallnecs yMEIOT peraTh

HeCIIOXKHbIE 3a/1a4d. Bocnpusitue ycTHOM
KadeCTBEHHBIX
saxau pedn, MpoBeieHNe HHPOPMAITHOHHO-

cMbIciioBOro ananu3a Jekiud. (1)

3HatoT 0 3 mpocTeHIINX 3a7a4ax B
KOOpJWHATaxX. Yyaluecs yMeIoT peniaTh
3aza4yu. Bocrpustue ycTHOH peuy,
Y4acTHe B AUAIOre, MIOHUMAaHUE TOUYKU
3peHHs coOeceTHIKA, TT000p
apryMEHTOB JJIs OTBETa Ha
MTOCTABJICHHBIN BOIIPOC, IPUBEICHHC
npumepoB. (M)

3HArOT 0 3 MpoCTEeHIKX 3a1a49ax B
KOOpJHMHATaX. YYalluecsl yMeT peniaTh
3ana4yu. Bocnpusitue ycTHOH peun,
COCTaBJIEHUE KOHCIIEKTa, pa3oop
npumepos. (1)

3HaIoT 0 3 MpOCTENIINX 3aJa4ax B
KOOpJMHATaX. YYaluecst yMeIoT penaTh
3amagr. Moryr paccyknarth, 000011aTh,
BHUJIETh HECKOJIBKO PEIIEHUH OJHOU
3anaun. (TB)

Tema: BolunciieHre yIiIoB MeXIy NPAMbIME (2 4)
Lenu ypoka: ¢popMupoBaHHe NpeACTaBIeHH ydanmucs o GopMyse Uil BEIYUCICHHS YIIIOB MEX/IY MPSIMBIME B IPOCTPAHCTBE; OBJIA/IeHHEe HABBIKAMM M YMEHHSIMU
MIPUMEHATH (HOPMYITY K PEIICHHIO HECIOXKHBIX 3a/1a4..

OpoHTaNEHAS 3Ha0T (GOPMYITY I BEIYUCICHHUS YTIIOB

HbIX T |NoNe 409,411

Ipuobperator [1.44

YMEHUS NoeNe 418,419
CaMOCTOSITENb

HOU U

KOJJIEKTUBHOM

JIeATEIILHOCTH.

Passutne 1,3,5
YMEHUS cOOpHUK
MIPOM3BOANTH 337ad, TETPAab

PaCCYXICHUA, (C KOHCIIEKTaMH

Camocrosrens [1.45
HO WCKaTh, NoNo424,425
W3BJIEKATH U
0oTOHMpaTh
HE00XOIUMYIO
JUTSL pELIICHUS
YYeOHBIX 331324
UH()OPMAITHIO
11.45
NoNe430,431

Wcnonp3oBanu
€ CIIpaBO4YHOMU
JUTEPATYPHI, &
TaKKe
MaTepHaioB
ETD

I1.45
NeNed 26

3naroT (GopMyiy A Berauciaenus yrios [Ipuooperaror [1.47



30

31

32

33

34

35

JIBHO- JIEMOHCTPAITHS
WJUTIOCTPAT [CJIaiI0B
MBHast

IIpoGnemubie
3amayu,
WH/IMBUYalbHBIN
orpoc

[Tpobnemu
oe
N3JI0KEHHE

OOBsIicHUATE
JIHO-
WILTFOCTpAT
UBHAas

Jlexmus,
JIEMOHCTPAIIHS
ClIaiijIoB

[Ipo6nemHbIe
38124y,
WHMBUTyaJIbHBINA
orpoc

[Ipobnemu
oe
U3JI0KEHHE

IIpakTukym,
KomOuuup ((hpoHTaNbHbIM
OBaHHas  OIpOC,

YIIpaXHEHHS

OOBbsicHUATE
JIHO-
WILTIOCTPAT
VMBHAs

Jlexmms,
JIEMOHCTPAIIHS
ClIaiijIoB

[TpoGnemHubIe
3a7a4H,
WHMBUIyaIbHBIN
ornpoc

[Tpobnemu
oe
W3JI0KEHUE

WHAWBUAyaJIbHAS.
CocraBlieHHE
KOHCIIEKTA 1
paboTa ¢ HuM,
pabota co
cOOPHUKOM 33124

I'pynnosas.
pelenue
YIPaKHEHUH.

®poHTaNIbHAS
WHINBUAYaIbHA.
CocraBiieHne
KOHCIICKTa 1
paboTa ¢ HuM,
pabota co
COOpPHHUKOM 3a/1a4

I'pynnosas.
pelieHue
YOPaKHEHUH.

NHnuBunyanbHas.
Pemenne
KaueCTBEHHBIX
3aj1a4.

®poHTanbHas
WHIWBUAyaIbHAS.
CocraBieHue
KOHCIICKTAa U
paboTa ¢ HUM,
paborta co
COOPHUKOM 3324

I'pynnosast.
pelieHue
YIpakKHEHUH.

MCKITY IMTPAMBIMH U TINIOCKOCTSAMU B

MIPOCTPAHCTBE. YYannecs yMeloT IPIMEHATh

(hopMyIy K pEIICHUIO HECIOKHBIX 3a/1a4.
MoryT paccyxnaTh, 0000I11aTh, BUICTh
HECKOJIBbKO pelicHu oHoM 3anaun. (P)

3HaOT (QOPMYITY IS BEIYUCICHHS YTIOB
MEXy IPSIMBIMH H TIOCKOCTSIMU B

MIPOCTPAHCTBE. YUYalUecs YMEIOT MPUMEHSTh
(dhopMyIny K pelIeHUI0 HeCIoXKHbIX 3anad.  (I1)

MEXy IPSMBIMHA H INIOCKOCTSIMH B
IIPOCTPAHCTBE. YUaluecs yMeT
MPUMEHSATH (HOPMYIY K PEIICHHUIO 3a1a4.
BricTymath ¢ pemieHreM Ipo0IeMEl,
apTyYMEHTHPOBAHO OTBEUYATh Ha BOIIPOCHI
cobecenuukoB. (M)

3Ha0T (GOPMYITy IS BEIYUCICHHS YTIIOB

MEKAY IMPSIMBIMH U IIIOCKOCTSMH B
MPOCTPAHCTBE. YYalluecs: yMeloT
MPUMEHSATH (OPMYITY K PEILICHHUIO 3a1a4.

(1)

Tema: Boruncienue yriioB Me:xay NpsiMbIMH M II0CKOCTAMH (3 1)

Llesau ypoka: ¢popmupoBanue npeacTaBjieHuil yqanMucs o GopMyJie il BRIYUCICHUS! YIIIOB MEXKAY MPSIMBIMH U INIOCKOCTSIMU B IIPOCTPAHCTBE; OBJIaJeHNe HABLIKAMH M YMEHHSIMH
IPUMEHSTH (POPMYITY K PEIICHHIO HECIIOKHBIX 3a1ad. .

3HaAOT (OPMYIY JUIS BBIYHCICHHS YTIIOB
MEXIY MPSIMBIMHU U IUIOCKOCTSIMU B
NPOCTPAHCTBE. YUaluecs yMET
NPUMEHATE (HOPMYITy K PEILCHHUIO
HECJIOKHBIX 33/1a4. MOTyT paccyarh,
0000111aTh, BUZIETh HECKOIBKO peLIeHUH
onHoil 3anaun. (P)

3HaOT (OPMYJy JUIs BBIYUCICHHS YTIIOB
MEXY MPSIMBIMHU U IUIOCKOCTSIMU B
NPOCTPAHCTBE. YUaluecs yMET
NPUMEHATE (HOPMYITY K PEILCHHUIO
HecNoXHbIX 3a1ad. (1)

3HAT (HOPMYITy IJIs BBIYUCICHHS YTIIOB
MEX/1y NPSMBIMH U IUIOCKOCTSMH B
[IPOCTPAHCTBE. YUalluecs yMET
NPUMEHSTH (OPMYITY K PELICHHIO
HECJIOXKHBIX 33/1a4

3HAOT (OPMYITY IS BEIYUCICHHUS

YIIJIOB MEKIY MPSMBIMU | TUIOCKOCTsIME [IproOpeTarot
YMEHUS
CaMOCTOSITECIIbHOM
U KOJUIEKTUBHOM

B IIPOCTPAHCTBE. YYalIuecs: yMeloT
MIPUMEHATH (POPMYITY K PEIICHHIO
3anad. BeicTynats ¢ pemeHuemM

YMEHUSI Ne 449
CaMOCTOSTCITb

HOH 1

KOJIJICKTUBHOM
JICSATCIbHOCTH.

Camocrosrtens [1.48

HO MCKaTh, NeNe 465,466
W3BIICKATH

HEOOXOTUMYIO

JUTSL pEIICHUS

3amaq

WHPOPMALIHIO

11.47
Ne 449

MPOOJIEMBI, apT'yMEHTHPOBAHO OTBEUYATh IEATCIBHOCTH.

Ha BOIIPOChI cobecenHuKoB. (1)
3HatoT QOopMyIy JUIS BEIYUCIECHUS

CamocrosarensHo 11.48

YTJIOB MEXKIY IPSIMBIMH H IUIOCKOCTSIMH UCKaTh, u3Biekats NeNe 465,466

B IIPOCTPAHCTBE. YYaluecs: yMeloT
MIPUMEHSATH (POPMYITY K PEILICHHIO

HEOOXOIUMYIO IS
pelIeHus 3a1aq

3ama4d. (M) uH(pOPMAITUIO
3HAOT (HOPMYITY JUIS BEIYUCITEHHS 11.48
Gopmyry 1 IIpoBepka u
YIJI0B MEHKILY MPAMBIMH H INIOCKOCTAME oo NoNe467
B [IPOCTPAHCTBE. YUalluecs yMeT
Ppe3yJbTaTOB

HPUMEHSTH (OPMYJITY K PELICHHUIO
3azad.

Tema: Beruncienne yrjioB Me:kay MI0CKOCTSIMH (2 1)
Hean ypoka: ¢popmMupoBaHue NpeAcTaBJIeHMIl yIanuMucs o GopMyJIe IS BRIYUCICHUS YIIIOB MEXAY NMPSIMBIMH U TNIOCKOCTSIMH B IIPOCTPAHCTBE; OBJaJAeHNe HABBIKAMH U YMEHHUSIMHU
NPUMEHATH (GOPMYITY K PELISHHIO HECTIOXKHBIX 33/1a4..

3HaT (GOPMYITy JUIS BEIYUCICHUS YIIIOB
MEXy IPSMBIMHU ¥ IUIOCKOCTSIMU B
MPOCTPAHCTBE. YYaniuecs yMeloT
MPUMEHTH (OPMYITY K PEIICHUIO
HECIIOKHBIX 337a4. MOTYT pacCyKaarh,
000011aTh, BUIETh HECKOJILKO PEIIeHUI
onHow 3anayn. (P)

3Har0T (HOPMYITY IJIs BEIYUCICHHSI YTIIOB
MEXy IPSMBIMHU M IUIOCKOCTSIMU B
MPOCTPAHCTBE. YYalIuecs yMelT
MPUMEHSTE (OPMYITY K PEIICHUIO
HecmoxHbBIX 3amad. (1)

3Ha0T (OPMYITY /IS BEIYUCICHUS

YIJIOB MEKAY MPSAMBIMU | TUIOCKOCTsiMu [IproOpeTaror
YMEHUSA
CaMOCTOSITCIIbHOM
¥ KOJJIEKTUBHOMN

B IPOCTPAHCTBE. Y4Yalllecs yMEoT
MIPUMEHATH (HOPMYITy K PELICHHIO
3azna4. BeicTynats ¢ pemieHuemM

cBOEi paboThI,

.47
Ne 449

MpoOIeMBI, apryMEHTHPOBAHO OTBEYATh IESTCIHFHOCTH.

Ha Borpocsl cobeceannkos. (1)
3Hat0T (GOpPMYITy JUIS BEIYHCICHUS

Camocrosarensuo [11.48

YIJIOB MEXY IPSIMBIMH H IUIOCKOCTSIMH UCKaTh, u3Biekats NeNe 465,466

B MIPOCTPAHCTBE. YYaliecs yMEIOT
MPUMEHSATH (POPMYITY K PELICHUIO
3amaqd. (M)

HEOOXOIUMYIO IS
pelieHus 3a1a4
HH(OPMAIIHIO



KonTpoabHasi padora Ne 2

Leas ypoka nmpoBepuTh 3HAHUA M YMEHHE YdJamIuxcs 1mo Temam 11-ro kmacca: [IpsiMoyrosipHas cuctemMa KoOpAWHAT B pocTpancTBe; KoopamaaTs! BekTopa; CBA3b MEXKAY KOOPAMHATAMH
BEKTOPOB U KOOpIUHATAMH Touek; [Ipocreiimue 3anaun B KOOpANHATAX .

Yyamuecsst MOTYT CBOOOIHO

Ypoxk CamMocTosTeNnbHOS Yyammxcsi JeMOHCTPUPYIOT TOHUMAaHHs 4
VunuBuayansHoe I0JIE30BATHCSI KOOPAUHATHBIM U Braneror

KOHTPOJISl, TUIAHUPOBAHUE U NPUMEHEHNE KOOPIMHATHOTO U BEKTOPHOTO poOJIeMHbIE
pelieHue BEKTOPHBIM METOAAaMH IIPU PEILICHUH  |HABBIKAMH

36 |OLEHKM M  [IPOBEICHHE METOJIOB K PEILICHUIO 3a/1a4 Ha HaXOXKACHHE muddepeHunp

KOHTPOJIbHBIX 3a]a4y Ha HaXOXJICHHUE JUIMH OTPE3KOB |caMOaHaIn3a

KOPPEKIMH HCCIIEA0BaHUS . JUIMH OTPE3KOB U YIJIOB MEXIY NMPSIMBIMHU U OBaHHbIE

N 3aJaHUMH. U YTJI0B MEX]Y NPSIMBIMU M BEKTOPAaMH CAaMOKOHTPOJIS
3HaHUH penieHns BEKTOPAaMH B IPOCTPAHCTBE. 3aTaHMs.
B IIPOCTPAHCTBE.
Yyamuecsst MOTYT CBOOOIHO

Ypoxk CamMocTosTeNnbHOS Yyammxcsi JeMOHCTPUPYIOT TOHUMAaHHs 4
VunuBuayansHoe I0JIE30BATHCSI KOOPAUHATHBIM U Braneror

KOHTPOJISI, [TTAHUPOBAHHE NPUMEHCHHE KOOPANHATHOTO H BEKTOPHOT'O poOJIeMHbIE
pelieHue BEKTOPHBIM METOJAMH NP PEIICHUH  HABBIKAMH

37 |omeHKH M pOBEICHUE METOZOB K PEIICHHUIO 33124 Ha HAX0XKICHUE muddepeHnnp

KOHTPOJIbHBIX 3aj]ia4y Ha HAXOXJICHHUE JUIMH OTPE3KOB |caMOaHaIn3a U

KOPPEKIUN HCCIICIOBAHUA - JJIMH OTPE3KOB U YTJIOB MEKAY NPSAMBIMU U OBAHHBIC

o 3aJaHui. M YIJI0B MEKY NMPSAMBIMUA U BEKTOPAMHU (CAMOKOHTPOJIS
3HaHUN pereHus BEKTOPaMH B TIPOCTPAHCTBE. 3a]aHusl.

Lleau ypoka: ¢popmupoBanue npeacTaBJeHUil yJalMMUCS O PA3IMYHBIX YPaBHEHUs NPSMOH; OBJIa/IeHHe HABBIKAMHU M YMEHUSIMU TIPUMEHATH (OPMYJIBI Ul PELICHUs MPOCTEHIINX 33134

B IIPOCTPAHCTBE.
Tema: YpaBHeHue npsMoii B mpocTpancTee (2 4).

Ha COCTaBJICHUE ypaBHEHHs NPSAMOH, (hpopMupoBaHHe YMEHMsI IPUMEHITh GOPMYJIbl K PEIICHHUIO 3a/ia4u Ha T0Ka3aTebCTBO.

38 [IpoGmemu |O0y4eHue Ha
oe BBICOKOM YpPOBHE
W3JI0)KEHHE TPYIHOCTH

DpoHTaNIbHAS
VHIUBHyaJIbHAS

[IpsimMast Kak JTUHUS IEpECeUeHus ABYX
MJIOCKOCTEN. YTOI MEXIY ABYMS
MIPSIMBIMH B KOOPIUHATAX. Y CIIOBHS
TapajuieIbHOCTH H
TIEPIICHUKYJISIPHOCTH JBYX MPSIMBIX B
MPOCTPAHCTBE.

Yyamuecs 3Hal0T YpaBHEHUsI IPSIMOiL 11O
TOYKE W HAIPaBIISIOIEMY BEKTODY;
KaHOHWYIECKUE U TTapaMeTPHIECCKUE
YpaBHEHHUS IPSIMON. YpaBHEHHUS MPSIMOU 1O
JIByM €€ TOYKaM.

Tema: YpaBHeHHe MJIOCKOCTH B MpocTpancTBe (2 ).

CamoctosarensHo 1.

HCKaTh, U3BJIeKaTh S8 NeNe573,576
1 OTOMPATh

HEOOXOAUMYIO JUTs

pelieHus! yueOHbIX

3amay

UH(DOPMALIIO

Ienn ypoka: ¢popMupoBaHUe NPEACTABJIEHUH yJanMucs o cepe u mape, 00 ypaBHEHUH IUIOCKOCTH; OBJIaJleHHE HABBIKAMH H YMEHUSIMU [IPUMEHITH (HOPMYJIBI IS
peIIeHus TPOCTEUIIINX 3a/1a4 Ha COCTABJICHUE YPaBHEHUsI IIOCKOCTH, (P)OPMHPOBAHNE YMEHHUS IPUMEHSITH (QOPMYJIbl K PEIICHHIO 337a4 Ha JOKa3aTeIbCTRO.

OO61ee ypaBHEHHUE TNIOCKOCTH B IT.
OO61iee ypaBHEHHUE TNIOCKOCTH B JIEKAPTOBBIX CamocTosTenb
JICKapTOBBIX MPSMOYTOJIBHBIX 58NeNe573,576
[IPSIMOYTOJIBHBIX KOOpJUHATaX. Y paBHEHUE HO MCKATh,
. KOOpAWHATAX. Y paBHEHUE IUIOCKOCTH,
TUTOCKOCTH, TIPOXOIAMICH Yepe3 NaHHYIO TOUKY . W3BIICKATh U
[Ipobnemu OOy4yeHue Ha MIPOXOJISIIIEH Yepe3 TaHHYIO0 TOUKY
40 ®OpoHTaNBEHAS MEPIICHIUKYISIPHO JTAHHOMY BEKTOPY. 0TOMpaTh
oe BBICOKOM ypPOBHE MIEPIICHANKYIIIPHO TaHHOMY BEKTOPY.
WHIUBUAyaIbHAas |YacTHBIC CIlydau OOIIETro YpaBHEHHUS HEOOX0ANMYIO

W3JI0KEHUE TPYIHOCTH

YacTtHble ciydan 00IIero ypaBHEHUS
IUIOCKOCTH M X Tpaduyeckas
WIITIOCTpAIys. Y paBHEHUE INIOCKOCTH
OTpe3Kax.

Tema: YpaBuenue cdepsbl. (2 u).

TUTOCKOCTH U MIX
rpaduyeckas HITIOCTpaLust. Y paBHEHHE
IUIOCKOCTH B OTpPE3Kax.

JUTST pETIICHUS
y4eOHBIX 3a7a4

B
UH()OPMAITHIO

Leaun ypoka: ¢popMupoBaHHe NpeACTaBIeHUH ydanuMucs o chepe u mape, 006 ypaBHeHUH chepbl; OBJIaJeHHe HABBIKAMU U YMEHUSIMH TIPUMEHSTH (OPMYIIBI IS
peLIeHus MPOCTEHIINX 3a1a4 Ha COCTAaBIEHUE ypaBHEHMS cepbl, popMuUpOBaHME YMEHHSI IPUMEHTH GOPMYJIBI K PEIICHHIO 33/1a9 Ha JI0Ka3aTeNIbCTBO.

Vuarnuecs 3HaI0T onpeeeHue cdeps

I1
CaMOCTOSITENIBHO |
W 1apa, ypaBHeHUe cepbl. Yuaiuecs 58NeNe573,576
VYuaiuecs 3HaIOT onpejiesieHne chepsl 1 MCKAaTh, N3BJIEKATh
YMEIOT IPUMEHSTH (POPMYJIBI IS
[TpoGnemn OOyuenue Ha 11apa, ypaBHeHUe cepbl. Yualecs: yMeroT n oTOMparTh
42 ®dpoHTaNbHAs peLIeHus 3a71a4 Ha COCTaBJICHNE
oe BBICOKOM YPOBHE MPUMEHATh (POPMYJIBI JUIsl PELICHHsI HEOOXOAUMYIO ISt
WHIVBUIyaTbHAS ypaBaenus chepsr. (M)

M3JTI0KEHNE TPYIHOCTH

HpOCTCI‘/'IH.II/IX 3aJa4 Ha COCTaBJICHHUC

'YpaBHCHHUSA U HEPABECHCTBA, 3aJIaI0IIHNE
ypaBHeHus cdepsl. (P) p p , 3a/1a10111

MHOYKECTBA TOYEK B
MPOCTPAHCTBE. Y paBHEHUE CHEPHI U

pelIeHnsT yaeOHbIX
3ajaq
nHdopmanuio
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53

[TpoGnemn OOy4eHue Ha

®poHTaNIbHAS
oe BBICOKOM yYpPOBHE
VHIUBHIyalIbHAS
N3JI0KCHHUE TPYJHOCTH
[TpoGnemu OOy4eHue Ha
®poHTaNIbHAS
oe BBICOKOM ypOBHE
VHIUBHIyalIbHAS
N3JI0KCHHUE TPYTHOCTH
[Ipobnemu (O6ydeHue Ha
DpoHTaNIbHAS
oe BBICOKOM ypOBHE
VHIMBHyaJIbHAS

HN3JI0OKCHUEC TPYAHOCTHU

Ypok MNupuBuayansHoOe
KOHTpOJsI, |(CaMOCTOSITENILHOE [pEIIeHrE

OLICHKH pelieHus KOHTPOJIbHBIX
3HAHUH 3aJaHuM.

HEpPaBEeHCTBO LIApA.

Tema: Pemrenue 3a1a4 KoOpIUHATHBIM MeToaoM (7 u).

Lenu ypoka: ¢popMupoOBaHHe MPEACTABIEHHI C TTOMOIIBIO YPaBHEHUH MPSMBIX U INIOCKOCTEH pemaTts apQuHHBIEC 1 METPUIECKUE 3a1aUH
CTEPEOMETPHH, HCHIONB3YsI B KAYECTBE OOBEKTOB N3yUCHHUS KyO, IPSIMOYTOJIBHBIN Hapalle/eHIe],
NPaBIIBHBIA TETPa’Ip, MPABWIBHYIO IHpaMuLy, chepy, map.

B3aumHoe pacnosnoxeHue npsMoi u
IUIOCKOCTH B KOOPAMHATAX. YTON MEXIY
IIPSIMOI! U MJIOCKOCTBIO B KOOpPAUHATAX.

Y cioBUs MapanienbHOCTH U
MEPIECHANKYIIPHOCTH MPSIMOI U TNTOCKOCTH.
dopmyrna pacCcTOSHHSA OT TOYKH 710
TUTOCKOCTH.

B3aumHOe pacnonoxenue npsMou u
IUIOCKOCTH B KOOPJHHATaX. YTOJI MEXIY
MIPSIMOI! U MJIOCKOCTBIO B KOOPAMHATAX.

Y cnoBus apauienbHOCTH |
MEPICHANKYISIPHOCTH TPSIMOI U TUTIOCKOCTH.
dopmyrna paccTOSHHUS OT TOYKH 10
IUIOCKOCTH.

B3aumHoe pacnonoxeHue npsmMou u
IUIOCKOCTH B KOOPJHHATaX. YOI MEXIY
MIPSIMOI! U IIJIOCKOCTBIO B KOOPAMHATAX.

Y cnoBus apauienbHOCTH U
MEePIEeHANKYISIPHOCTH TPSIMOI U TUIOCKOCTH.
dopmyra paccTOSHHUSA OT TOYKH JI0
TUIOCKOCTH.

B3anMHoe pacnionokeHue npsiMoi u
IUIOCKOCTH B KOOpAMHATAX. YTOI
MEXJy IPSIMOH U MIOCKOCTBIO B
KOOpAMHATaX. Y CIOBUS
[apajuIeIbHOCTH U
MEPIEHIUKYISIPHOCTH MIPSIMON U
10cKOCTH. POopMyIia pacCTOSIHUS OT
TOYKH /10 MJIOCKOCTH.

B3anMHoe pacnionokeHue npsiMoi u
IJIOCKOCTH B KOOpPAMHATAX. YTOJ
MEKly IPSIMOU U MJIOCKOCTBIO B
KOOpAUHATaX. Y CIOBUS
apajuleIbHOCTH U
MEPIEHIUKYISIPHOCTH MIPSIMON U
M10CcKOCTH. PopMyIia pacCTOSIHUS OT
TOYKH /10 MJIOCKOCTH.

B3aumHOe pacnonoxenue npsMon u
IUIOCKOCTH B KOOpAMHATAX. YTOII
MEX]ly NPSIMOM U MJIOCKOCTBIO B
KOOpJAUHATax. Y CJIOBUS
napajuleIbHOCTU U
[EPIEeHIUKYISIPHOCTH MIPSIMON U
ockocTu. dopmyina paccTosiHUA OT
TOYKH JI0 MIIOCKOCTH.

Konrpoabnas padora Ne 3

Ieas ypoka npoBepHUTh 3HAHKUSA U YMEHHE YYaIIHXCs 10 TeMaM 11-ro kiacca: pa3nu4Hble ypaBHEHUS IUNIOCKOCTH, Cephl, IPAMON, GOpMYITy I BEIYUCICHHUS PACCTOSHUS OT JAHHOM TOYKH JI0
JTAaHHOM TIJIOCKOCTH;

pa3NUYHbIe ypaBHEHUS IUIOCKOCTH, CEPHI,
NPSIMOH (/17151 COCTABJIEHUsI ypaBHEHHS
cepsl 10CTaTOYHO 3HATH KOOP/MHATEHI €€
LIEHTPa U PaANYC; U COCTABJIEHHS OOIETO
YPaBHCHHUA ITJIOCKOCTU JOCTATOYHO 3HATH
KOODP/IMHATBHI JII000H €€ TOUKU U KOOPANHATHI
JF000T0 BEKTOPa MEPIECHIUKYIISIPHOTO 3TOM
TUIOCKOCTH); YPaBHEHHUS] KOOPIMHATHBIX
TUIOCKOCTEH M KOOPJIMHATHBIX OCEH;
(hopMyITy BBIYHCIICHHS yTiIa MEXAY; IBYMS
IUIOCKOCTSIMH; JBYMSI IIPSIMBIMH; TIPAMOIT 1
IJIOCKOCTBIO; YCIIOBHS UX NMApaJUICIIBHOCTH U
HepIeHINKYIIPHOCTH;

pa3IUYHbIC YPaBHEHHUS IIOCKOCTH, chephl,
MIPSIMOM (IVIST COCTABJICHUS YPaBHEHUS
cepsl JOCTATOYHO 3HATH KOOPIMHATHI e
LEHTPA ¥ PaIIyC; ISl COCTABICHUS 00IIEro
YpaBHEHUS TNIOCKOCTU AOCTATOYHO 3HATH
KOOPAMHATHI JIIO0O0H €€ TOUKH U
KOOPJIMHATHI JIIOOOT0 BEKTOpa
MEPICHUKYISIPHOTO TOH IIOCKOCTH);
YPaBHEHUS KOOPJMHATHBIX INIOCKOCTEH H
KOOpPAMHATHEIX OCeH; hopMyIry
BBIYHCIICHUS YTJ1a MEXAY; IBYMS
[JIOCKOCTSIMH; IByMS IIPSIMBIMU; IPSMOU U
[JIOCKOCTBIO; YCIOBHS UX MapauIeNbHOCTH
U NIepPIIeHINKYJIIPHOCTH;

Pa0oTa Hax omimoxaMu

I1.
CaMOCTOSITEIEHO 58 NeNe573.576
WCKAaTh, U3BJIEKAThH
u oTOMpaTh

HEOOXOIUMYIO IS
pemeHns yaeOHbIX

3a1a4d

HHPOPMALIHIO

CaMOCTOSITEIbHO 11
58NeNe573,576

HNCKaThb, U3BJICKATh

u oTOMpaTh

HEOOXOUMYIO JUIs
penieHust yaeOHbIX

3amaq

nHdopmanuio

CaMOCTOSITETbHO 11
58NeNe573,576

HNCKaTh, U3BJICKATH

1 OTOMpaTh

HEOOXO0MMYIO JUIs
penieHust yaeOHbIX
3a1aq
HHPOPMALIUIO

4
Bnaneror

poOIeMHbIe
HaBbIKAMH 211/1(1)(1)3 CHITH
caMoaHalu3a u p p

OBaHHbIE
CaMOKOHTPOJIA

3aJaHusl.



Tema: JIBuikeHue B npocTtpancTBe. Kommo3uius ABuskeHui (2 4)

Iesau ypoka: ¢popMupoBaHHe NPeICTABIECHHI yYAITMMUCS O PA3JIMYHBIX BUAAX CUMMETPHHU; OBJIaJieHHe HABBIKAMM U YMEHUSIMH pelliaTh HECJIOXKHBIE 33/a4u; (GOpMHpPOBaHHE YMEHUS

OCYILECTBIIATE MPEOOPA30BAHMS CHMMETPUH B POCTPAHCTBE U PEIATh 3a1a4H.
OOBsACHATE O01Me cBocTBa 3HAIOT BUABI ABMKEHUSA U UX CBONMCTBA.

Jlexus, ®poHTaNBHAS, o
54 JTBHO- JleMoHCTpaLs babota co JBIDKCHUH, ABIDKCHHS NIEPBOTO M BTOPOTO  [YMEIOT OCYIIECTBIST MPeoOpa3oBaHUs
WLTIOCTpaT N oja B mpocTpancTBe. O paBeHCTBE QUTYp B [CUMMETPUH B MPOCTPAHCTBE U pEIIaTh
PaT | otinos cBopHHKoM 3aziay POA@ B IPOCTD ¢ p uryp pl/I poctp p crions30BaHue
HBHAas npocrpauctse. (P) 3agaqn. (1) KOMIIBIOTEPHBIX
. 3HAIOT BUbI JBHKEHHUS M UX CBOUCTBA. TEXHOJIOTUH Ui,
[Ipo6nemHbIe I'pynmnosas. OO11He cBOWCTBA
[IpoGnemu o YMEIOT OCYILECTBIIATH MPEOOpa30BaHuUs (CO3AAHMUS
55 3a1a4m, Pemenne JBIDKEHUH, IBIDKEHHS IEPBOTO H BTOPOTO .
oe N CUMMETPHH B TIPOCTPAHCTBE U PemIaTh [PE3CHTALUI
WHAWBUAIYaIbHBIA KadeCTBEHHBIX pona B mpoctpancTse. O paBeHCTBE GUTYD B N
M3JI0KECHUE 3amaun OTpakeHHe B TICEMEHHOMN
ompoc 3amad. npoctpanctee. (P)

(hopMe CBOUX perIeHuit

Tema: CumMeTpusi B IpocTpaHcTBe. (2 4)

Ieab ypoka CuMMeTpusi OTHOCHTENBHO TNIOCKOCTH («3€pKalbHasi CHAMMETPHS»): ONPE/IeIeHHE, 3aITiUCh B
koopanHaTax. CBONCTBa CHMMETpUU

CI/IMMeTpI/ISI OTHOCHUTCJIBHO IINIOCKOCTH
Henonpmxabie TOYKH, HCIIOABUXXHBIC

Ypox NnauBuayanbHoe («3epKajibHAs CHMMETPUS»): OTpeieNieHuE, Bnaneror
. MpsIMbIe, HETIOABUKHbIE
56 [koHTpoOms, (CaMOCTOSITEIbHOE [PCIICHHE 3anuch B koopauHaTax. CBoicTBa o HaBLIKAMU
MJIOCKOCTH 3€PKANbHON CUMMETPHUH.
57 |ouenku pelieHus KOHTPOJIbHBIX CUMMETPUU OTHOCUTENHLHO MJIOCKOCTH. camMoaHaju3a 1
o > Ourypsi, CHMMETPHYHBIC
3HAHMUI 3aJaHHi. CHMMETpHS OTHOCHTEIBHO CaMOKOHTPOJIS
OTHOCHTEJIHHO IIIIOCKOCTH.
TUTOCKOCTH - IBIDKCHHE BTOPOTO POJIa.
Tema: [lapajuieqbHblil IepeHOC B NPOCTPaHCcTBe. (2 1)
Hens ypoka [TapamienbHbIil IepeHOC: ONpeeTeHAe, 3aiCh B KooparHaTax. CBOWCTBA MMapaUIeIEHOTO IIEPEHOCA.
. Yyamecss MOTYT CBOOOTHO
Ypok NupuBuayansHoe [lapaiienbHblil nepeHoc - IBUKEHUE Biageror
HCIIOJIE30BaTh YMCHHE BBIYHCIIATE YTOI
58 koHTpomd, (CaMOCTOSTENBHOE PEIICHHE TepBOTO poja. HemoaBmKHBIE TOUKH, HaBLIKAMU
MEXy BEKTOPAMH, MEXKIY MPSIMBIMH U
59 |ouenku pelIeHus KOHTPOJIBHBIX HETIOABIDKHBICTIPSIMBIC, HETTOIBUKHEIC " camMoaHajn3a 1
N o MJIOCKOCTSIMU, 3HAHHE [IEHTPATBHOM,
3HAHMI 3aJaHu. TJIOCKOCTH MapajieIbHOTO TIepeHoca. N N . CaMOKOHTPOJIS
OCEBOM U 3€pPKAITBHON CUMMETPH.
Tema: IToBopoT BOKpYr ocH. (2 1)
Hean ypoka [ToBopoT Bokpyr ocu. CBOMCTBa OCEBOM CHMMETPHH U TIOBOPOTA BOKPYT OCH.
OceBasi CHMMETpUS - IBH)KEHUE TIEPBOTO
0/1a. 3epKaJIbHBIM TOBOPOT. 3epKaIbHbBIN
PO p p p Yyamuecst MOTYT CBOOOTHO
Ypox MuauBuayanbHOe [MOBOPOT - ABMKEHUE BTOPOTO poja. Bnaneror
WCTIOJIb30BaTh YMEHHUE BBIUHUCIATH YTOJ
60 [koHTpOss, (CaMOCTOSITEIBHOE [PEIICHHE BunroBoe asmkenue. HemonsmKHBIE TOUKH, HaBLIKAMU
MEX1y BEKTOPaMU, MEX]Y NMPSMBIMU U
61 oueHKH pelieHus KOHTPOJIbHBIX HEIOJIBUYKHBIE MPSIMbIE, HETIOBUKHbBIE o camMoaHajn3a 1
. o " .. IOCKOCTSIMU, 3HAHHE LIEHTPAJILHOM,
3HAHMI 3aJaHHH. MIOCKOCTH CKOJIB3SIIENH CUMMETPUH, OCEBOM N N o CaMOKOHTPOJIS
0CEBOM U 3epKaJIbHON CUMMETPHl.
CUMMETPHUH, 3€PKAIBHOI0 IOBOPOTA,
BHHTOBOI'O JIBIIKECHHS.
Tema: I'omoreTus npoctpancrsa. (1 1)
Heanb ypoka [ToBopot Bokpyr ocu. CBoicTBa 0CEBOM CHUMMETPHUM U IOBOPOTA BOKPYT OCH.
OceBasi CHMMETpUS - ABIXKEHUE TIEPBOTO
0. 3epKaJIbHBIN TOBOPOT. 3€pKaIbHBIN Yuaruecs MOTyT CBOOOIHO
Ypox MunuBuayansHoe POzt p p p - Y A Bnaneror
MTOBOPOT - IBIDKEHHE BTOPOTO POJIA. HCTIOJIb30BaTh YMEHHUE BBIYHUCIIATH YOI
62 [koHTpOJsL, (CaMOCTOSITEIBHOS [PCIICHHE HaBBIKAMU
BunrtoBoe nBmwkenne. HemoaBrKHbIE TOUKH, MEKY BEKTOPAMH, MEXITY TPSIMBIMHU H
OLIEHKH peIIeHuUs KOHTPOJIbHBIX " camMoaHan3a u
o ” HEIOJIBIYKHBIE MPSIMbIE, HETIOIBUKHbBIE IJIOCKOCTSIMU, 3HAaHHE LIEHTPAJILHOM,
3HAHMUI 3aJaHUH. CaMOKOHTPOJIS

MIOCKOCTH CKOJIB3SILEH CUMMETPUH, OCEBOI (0CEBOM U 3epKalbHOU CUMMETPUH.
CUMMETPHUH, 3€PKATBHOI0 IOBOPOTA,

11.49
NeNe 480

11.50
NeNe4 83,484

4
npoOJieMHbIE
nuddepeHup
OBaHHbIC
3a1aHusL.

4
MPOOIIEMHEIC
muddepeHnnp
OBaHHbIE
3agaHMs.

4
poOIeMHbIe
muddepeHunp
OBaHHbIE
3a]aHusl.

4
poOIeMHbIE
nuddepeHup
OBaHHBIC
3a/laHus.



BUHTOBOTO JIBHKCHHSL.
IIpakTuyeckas padora no reme «IIpeoGpa3oBaHusi B IPOCTPAHCTBE

Ilesb ypoka mpoBepuTh 3HAHHUA ¥ yMEHHE Yydaluxcs mo TeMaMm 1 1-ro kmacca: Yromn Mexny BekTopamu. CKaasipHOE IPOU3BEICHNE BEKTOPOB; BrrancieHne yrioB Mex Iy IpsIMbIMA U
wiockocTsmu; LlenTpansHas cummerpust. OceBasi ciMMeTpus. 3epKaibHas cuMMeTpust. [lapamnensHblil nepenoc.

Yyammuxcst AEMOHCTPUPYIOT YMEHHE Yuaruecs MOTyT CBOOOIHO 4
Ypok NuauBuayansHOE = a PHPYIOT y - YT A Bnaneror

BBIYUCIIAT YTOJI MEKIY BEKTOPAMH, MEXKAY HCIIONB30BAaTh YMEHHE BEIUUCIATE YOI pOOIIEMHEIE
KOHTPOJS, (CaMOCTOSTEIbHOE PEIICHHE HaBBIKAMHU

MPSIMBIMU ¥ IDIOCKOCTSMU, 3HAHHUE MEKy BEKTOPAMH, MEXKIY MPSIMBIMH U muddepeHmp
OLIEHKH peleHus KOHTPOJIBHBIX " . . " camMoaHalu3a u

. - [CHTPAJILHOMN, OCCBOM M 3epKATbHON TUIOCKOCTSIMH, 3HAHHE [[CHTPAIBHOM, OBaHHLIE

3HAHWUI 3aJaHUi. N o N " CaMOKOHTPOJIS

CUMMETPHI. 0CEBOI1 U 3epKaIbHON CUMMETPHIA. 3aaHusl.

(hopmupoBanue yMeHHsI IPUMEHITH TEOPEMBI TUIAHUMETPHUHN K PELICHUIO 33134 [0 CTEPEOMETPHH. .

OOBsIicHUATE
Jlexuus,
JILHO-

JIEMOHCTpaIus
WIIIFOCTpaT N

ClaifiioB
VBHAsI

64

[IpoGnemubIe
3amayn,
VHTUBH Ty aJIbHbIH
oIpoc

[Tpobnemu
oe
W3JI0KEHNE

65

®poHTaNbHAsA
WHIIBHyaIbHAS.
CocraBnenue
OTIOPHOTO
KOHCIIEKTa U
pabota c HUM,
pabota co
cOOpHHUKOM 33734

['pynnosast.
[TocTpoenue
aIropuT™Ma
JIeUCTBUS,
pereHue
YIpa>KHEHUH.

Tema: Muororpanuuku. [lpusma, mupamuia. YcedeHHas nupamuaa. (2 1).
Ilesin ypoka: oBJa/ieHHe HABBIKAMM M YMEHMSIMH M300pa’kaTh OCHOBHBIC MHOTOTPAHHUKH; BBIIOJIHATH YEPTEXKH 110 YCIOBHAM 3afay U peliaTh NpoCcTEHINne 3a1a4H;

3HAIOT U YMEIOT H300pakaTh OCHOBHBIE
MHOTOTPaHHHKH; BBITIOJIHATE YEPTEKH 110
YCIIOBMSIM 33/1a4 U peIIaTh npocTeifnime
3a1aud. YMEIOT U3BJICKaTh HEOOX0AUMYIO

nHpopManuio 13 yueOHO-HayYHBIX TEKCTOB.

MoryT OTACIUTE OCHOBHYIO HH(OpMALHIO
oT BTOpocTenieHHoi nadopmarun (P)

3HAKOT U YMEIOT H300pakaTh OCHOBHBIC
MHOTOTPaHHUKH; BBITIOJIHAT YEPTEIKH TI0
YCJIOBHSIM 3a/1a4 M PelIaTh MpocTeiiime
3a7a4d. YMEIOT y4acTBOBATh B IUAJIOTE,
[TOHUMATh TOUYKY 3pEHHS COOECETHNKA,
NpU3HABATH MPaBo Ha nHoe MHeHue. (I1)

3HAIOT ¥ yMEIOT N300pakaTh OCHOBHBIC
MHOTOTPaHHHKH; BBITIOJIHATH YEPTEKH
0 YCIIOBUSIM 3371a4 U pelaTh 3a/auu.
Hcnonb3yroT Ui peleHus
IMMO3HABATCJIbHBIX 3aJla4 CIIPABOYHYIO

CamMocTosiTenbHas
pabota ¢
HCTOYHUKAMH
uH(pOpMaLUH,
aHaIN3
00001meHus U

3agayun TUIIA
B9

auTepatypy. MoryT HalTH U YCTPaHUTB CUCTEMaTH3alnN
TIPUYHHBI BOZHUKIIHX TpynHocTerd (U) [momyueHHO#

3HAIOT U YMEIOT H300paXkaTb OCHOBHBIC
MHOTOTPaHHHKH; BBITIOJIHAThH YEPTEIKH
10 YCJIOBHUSIM 3a/1a4 U pelaTh 3a/lauu.
MoryT caMOCTOSITEIbHO UCKATh, U
0TOMpaTh HEOOXOIUMYIO IS PEIICHUS
yaeOHBIX 3a1a4 nHpopMmanmto. (M)

WHpOpPMALIUH.

Co3spanue
KOMIIBIOTEPHOU
MPE3eHTAIUU O
MHOTOTpaHHHKAX.

TecToBrIi
MaTepHan

Tema: Tesna Bpamenusi. unuuap, konyc, map, cpepa. (2 4).
Ilesin ypoka: oBJajieHHe HABBIKAMM M YMEHMSIMH M300pakaTh OCHOBHBIE TeJIa BPAIICHHS; BBIMOJIHATE YSPTEKHU 10 YCIOBHUIM 3a]a4 U pemaTh MPOCTeHIne 3a1a4u;
(hopmupoBanue yMeHHsI IPUMEHATH TEOPEMBI TUIAHUMETPHUN K PELISHHIO 33134 [0 CTEPEOMETPHH. .

®dpoHTanpHast 3HAIOT U YMEIOT H300pa)kaTh OCHOBHBIE TeJa (3HAIOT U YMEIOT H300pakaTh OCHOBHBIE I1.53-11.62
OB BsicHUTE WH/MBU/yaJIbHas  BPALUCHUS; BBIIONHATS YEPTEXKH 10 Tella BPaleHUs; BBIIOIHATH YepTexu  [IpuoOperator NeNe635,637
Jlexuus, pabora ¢ YCIIOBHSIM 33/1a4 U PelIaTh IpOCTEHIne 110 YCIOBHSM 3aJ1a4 U PEUIaTh 334a4l. |[yMEHHUS
66 MO JIEMOHCTpAIHS KOHCIIEKTOM, 3amaun. BocnpusTie ycTHOW peun, CocTaBieHNE aJTOPUTMOB, OTPAKEHHE (CaMOCTOSATEIFHON
Egi;CTpaT cJaiioB paboTa ¢ KHUTOH | TpOBeACHNE HH(OPMAIIMOHHO-CMBICJIOBOTO B IIMCBMEHHOI (hopMe pe3ynbTaToB U KOJUIEKTUBHOMN
HaTJISTHBIMA aHaJIM3a JIEKIIH, MOTYT paboTats C JeSITeIbHOCTH, MOTYT 3aITOJHSATh JeSITeTbHOCTH.
MOCOOHSMHU. 4YepTeXHBIMH HHCTpyMeHTamu. (P) MaremaTrnueckue kpoccBopasl. (M)
3HAIOT ¥ YMEIOT N300pakaTh OCHOBHEIE TeNa |3HAIOT U YMEIOT H300pakaTh OCHOBHBIE Pa3BuUTHE yMEHUS 12
Tpo6emn [Tpobnemusie ®dpoHTanpHast BPALLEHHS; BLIOJHATD YEPTEXKH 110 TeJla BPallleHUs ; BBIOIHATh YEPTEKU  [IPOU3BOAUTH P;BI[&TO‘IHI)IC
67 oc 3ajauy, 3 pabora ¢ YCIIOBMSIM 33/1a4 U pelIaTh NpocTeime 110 YCIOBUSAM 337124 ¥ PElllaTh 3aJa M. |APryMEHTHPOBAHH | bdepenip
stonKerme HHBUITYATbHbIH JIEMOHCTPALMONH  3a/a1H. MoryT odopmitsTh perienus ui  MoryT paccyskaaTh, 000011aTh, bIC PACCYICHUS, [
0TIpocC bIM MAaTEpHaJIOM [COKpAIIATh PEIICHNUS, B 3aBUCUMOCTH OT apryMEHTHPOBATh PEIICHNE U OMINOKH, [TPOBOAMTH
cutyanuu. (I1) yaactue B auanore. (M) 00001eHne MATCPHAIBL.

Tema: Komounaumus npusmel 1 cdeps (2 1)

eau ypoka: ¢popmupoBanue npeacrasiaenuii [1laper u cdepsi, BicaHHbIE B ABYTPAHHBINA YToJl 1 MHOTOTpaHHbIA yroir. [1lapsl u cdephl, BMcaHHBIC B TPaBUIIbHEBIC
MHOTOTPAaHHUKH M OMTUCAHHBIE OKOJIO HUX



- HEJTIb3s OTMHCcaTh chepy OKOJIO JII000i

®dpoHTankHas HAKJIOHHOH MPU3MBI;
O6bscHUTE WHIWBUyaNbHAS - pamguyc cepsl, BIUCAHHON B MPU3MY, 3
bHO- Jlekuus, pabora ¢ PaBeH pajnycCy OKpPYKHOCTH, BIIMCAHHOH B
JICMOHCTpALUs KOHCIICKTOM, OCHOBaHHE
WILTIOCTPAT N N .
BHAs cnaitnos paboTa ¢ KHUTO#! U [IPU3MBL;
HATJISTHBIMA - BCE BBICOTHI IIPABUJIBHOTO TETPadIpa
MOCOOHSMH. MIPOXOJIST Yepe3 LEHTP OMMCAaHHON OKOJIO
Hero (BIIUCAHHOW B
Hero) ctepsr; (P)
HEJIB3s OTHCaTh chepy OKOJIO JTH00MH
HAKJIOHHOH MPU3MBI;
- paauyc cdepbl, BIUCAHHOW B MPHU3MY,
TpoGiiemn [IpobnemHubie dpoHTaNbHAS, paBeH pajuyCcy OKPYKHOCTH, BIIUCAHHOM B
69 oe 3aJa4H, ) pabora ¢ OCHOBaHHE
HATIOKEH e MHAWBUAYAJIbHBIN |[ACMOHCTPALIMOHH [PU3MBI;
OIIpoC bIM MaT€pHajIoM - BCC BBICOTHI ITPABUJIBHOT'O T€Tpadapa

MHOTOI'PaAHHUKH U OIIMCAHHBIC OKOJIO HUX

WMHAWBUYyaJibHAasd,

COOpPHUKOM 3a/1a4

®DpoHTaNbHAsA
OOBsICHUTE COCTaBJICHUE
Jlexnus,
JILHO- OTIOPHOTO
70 JIEeMOHCTpaLus
WILTFOCTPAT N KOHCIICKTa U
CJIaiIoB
VBHAs paboTa ¢ HUM,
pabota co
TIpoGnemHbIe I'pynmosas.
IIpobnemu P Py
71 oe 3a7a4u, Pemenne
WHIWBUAYAIGHBIA KAa4eCTBCHHBIX
W3JI0KEHUE
onpoc 3a1ad.

MIPOXO/IST Yepe3 IEHTP OMHUCAHHON OKOJIO
Hero (BMUCAHHO# B
Hero) cdepsr; (P). (IT)

YTOOBI OKOJIO MHOTOTPAaHHHKA MOKHO
Ob110 oncaTh cdepy (1ap),
HEO0X0UMO, YTOOBI OKOJIO

71000 €ro rpaHi MOXHO OBUIO
OTIHCATh OKPYKHOCTE (KPYT), IPH 3TOM
LIEHTP OMICAaHHON ceps

(omrCaHHOTO TIapa) MPOEKTUPYETCS B
LICHTP ONUCAaHHOM OKOJIO 000! rpaHu
OKpy>KHOCTH(OMMCaHHOT o kpyra); (1)

MIEPICHANKYJIISAP, OMYIICHHBIN U3
LICHTPa ONMCAaHHOW OKOJIO
MHOTOTpaHHHKA c(hepbl (ONMICAaHHOTO

I1.53
NeNe522,524

ITouckoBas u

TBOpUECKas

JIeSITENIbHOCTD MPU

pemeHnn 3a1a4

TIOBBIIICHHOM

CIIOKHOCTH U

HETHUIOBBIX 3a1a4.

I1.53
NeNe527,531

Hcnonp3oBanue
CIIPAaBOYHOU

1apa) Ha peOpo MHOTOTPaHHUKA, JCJIHT JIUTepaTyphl, a

9TO pebpo, Kak Xopay chepsl (1apa),
0TI0JIaM;

- (1)

Tema: KomOunauusa nupamuabl 1 cdepsbl. (2 1)
Lenn ypoka: ¢popmupoBanue npeacrasiennii [llaper u cdepsl, BiircaHHbIe B IBYTpaHHBIN YToJI 1 MHOTOTpaHHBIN yrodi. llaper u cdepsl, BrcaHHBIE B TPABUIBHEIC

BCE BBICOTBI IPABUIILHOTO TETPAdIpa
MIPOXOJIST Yepe3 LIEHTP OMMCAHHON OKOJIO
Hero (BMHUCAHHO# B

Hero) cheprt e (P)

VYuaiuecs 3HaIOT ONpeJIeNICHHE KOHYycCa.
VYyammecss yMEIOT IPUMEHATh (POPMYITBI
TUTOINAAN TOJTHOHM MOBEPXHOCTH KOHYCa K
PEILEHHIO 33/1a4 Ha BBIUUCIICHUE Y MEIOT
00BSICHUTH U3YYEHHBIE TIOJIOXKEHUS Ha

MHO’KECTBO BCEX TOUEK JIByTPaHHOTO
yIJI1a, paBHOYJIAJICHHBIX OT €T0 TPaHeH,
€CTh OMCCEKTOPHAsI MOIYINIOCKOCTh
9TOTO yIJla; B HEll JIe)KaT LEHTPhI BCeX
cdep, BIMCAHHBIX B 3TOT yrol;
MHO>KECTBO

BCEX TOUYEK NMPOCTPAHCTBA, JIEKAIIUX
BHYTpPHU TPEXTPAHHOTO yTiia U
paBHOYJANEHHBIX OT ero rpaHeit. (M)

Yuanuecs 3HaIOT onpe/eyieHue
KOHyCa. Y4Jaluecs: yMeroT IPUMEHSITh
(hopMyJIBI IIIOIAAN TTOTHOM
MIOBEPXHOCTU KOHYCA K PEIICHUIO

CaMOCTOATCIIBHO HO,HOGpaHHBIX KOHKPETHBIX 3a/ia4 Ha BbIYMCIICHHUEC. (TB)

mpumepax. (IT)

Tema: Komounanus uuiaunapa u chepsit. (2 4).

Leau ypoka: ¢popMHpOBaHME NPeICTABIEHHIT KOPPEKTHO apTyMEHTHPOBATh yTBEPXKICHNUS, BO3HUKAIOIIUE [0 X0y PEeIleHHs 3a/1aui Ha KoMOuHanuio cdepsl (apa) ¢
MHOTOTpaHHUKaMHU, [IUJTUHAPOM, KOHYCOM U IPYTUMHU cepamu (Irapamu)

O6BCHHTE DpoHTanbHas B IMJIMH/IP MOXKHO BIUCATh cepy Toraa u
bHO- Jlexups, WHAWBUAyaIbHas, TOJBKO TOTZA, KOTAa OH PABHOCTOPOHHHIA,
WwitiocTpar FCMOHCTpanns COCTaBJICHHE - [IPH PEIICHNH 3a1a9K Ha KOMOMHAIIUIO
JBHAS P ciaiioB OIIOPHOTO cthepbl 1 KoHyca (IIIMH/PA) UCIOIB30BATh

KOHCIICKTa 1

CeueHHs1 KOMOMHAIUK chepbl 1 KOHYyca

Yuarnuecs 3HaIOT onpe/eyieHue
ITOJTHOTO M YCEYEHHOTO KOHYCOB.
Yyamecs: yMEIOT IPUMEHATh
(hopMyJIBI TLIOMIA TN TOJTHOM
MOBEPXHOCTH YCEUYEHHOT0 KOHYCa K

TaKxKe
Mmatepuaios EI'D

I1.55
NoNe548,549
IIpuoOperarot
YMEHUS
CaMOCTOSITEIIbHOM
H KOJJICKTUBHOM
JIEeSITENLHOCTH

Wcnons3oBanne  [1.56 NeNe 555,
Pa3IMYHOM 563
JIATEPATYPBI IS

CO3/JIaHuUs

MIpe3CHTAIHN

CBOETO IPOCKTa

00001ICHUS

MaTepuaa

Pazputne ymenus [1.57
MIPOU3BOIUTH NeNe568,569,5
apryMeHTHpOBaHH |71

BIC PAcCyKACHUS,

MIPOBOJIUTH



paboTa ¢ HUM, (IMHApa) TMaMETPATBLHOM IIIOCKOCTRIO  pelIeHHIo 3aaa4 Ha Beraucienue. (M)  jobobmenue

pabota co chepsl, comeprkanieit och muuHApa. (P)

COOPHUKOM 3a11a4

Yyalnuecs 3HalOT ONPEACIICHUE OJIHOIO U I1. 56. 57
VYuaiuecst 3HaIOT OTpe/ielieHue .

YCEUYEHHOT'0 KOHYCOB. YYalluecs: yMeloT [louck HyxxHOM  |[[IugakThka

[TpoGnemubie ['pynnosas. . IIOJIHOTO U YCEUEHHOTO KOHYCOB.
[Ipobnemu MIPUMEHATH (OPMYJIBI ITOIIAN MTOITHOM nH(pOpMaLUH 110
3aa4H, Pemenne VYuaiuecs: yMEIOT IPUMEHSTh .
73 oe . MTOBEPXHOCTH YCEUYEHHOT 0 KOHYyCa K . 3aJaHHOH TeMe B
WHMBUYaJIbHBIN [KaueCTBEHHBIX (bOpMyIIBI IUTOMA 1 TOJTHOH
W3II0KEHHE PELICHHMIO 33124 Ha BEIYUCICHHE. MoryT HNCTOYHUKAX
orpoc 3ajad. MIOBEPXHOCTH YCEYEHHOI'0 KOHyCa K

[PUBECTU IPUMEPBI, TOI00PATh apTyMEHTHI
copmynrpoBatb BeIBobI (IT)
Tema: Komounauus konyca u cdepni (2 4).

Leau ypoka: ¢popmMupoBaHHe NpeacTaBJIeHHIl KOPPEKTHO apTyMEHTHPOBATh YTBEPKICHNUS, BO3HUKAIOIIUE [0 X0y PEIICHHMS 3a/1aui Ha KoMOMHanuio cepsl (mapa) ¢
MHOTOTpaHHUKaMH, IWJIMHIPOM, KOHYCOM U APYT'UMH chepamu (1apaMu)

, Pa3IMYHOTO THIIA.
pemmenHnto 3anad Ha BeraucieHue. (TB)

Camocrosarensao 1.
VYuaruecs 3HarOT onpeaeicHue cepsl [MCKaTh, U3BIeKaTh [S8NeNe573,576
U mapa, ypaBHeHHE cephl. Yuariuecs: [ oTOUparth

IIPU PELICHNH 3a/1a4y Ha KOMOMHAIIIO

C(PEPbI U KOHYCa HIIMHpAa) UCIIOJIB30BATh
[Ipo6nemu |(OGyueHue Ha bep yea (i 21pa)

74 OpoHTanbHAS ceueHUs] KOMOMHAIUH c(hephl U KOHyCa
oe BBICOKOM ypPOBHE . YMEIOT IIPUMEHSATH (DOPMYJIBI IS HEOOXOIUMYIO JUIsl
WHIUBHIYyalIbHAs |(LIMIMHAPA) THaMETPaTbHOM MIIOCKOCTHIO
W3JI0)KCHUE TPYIHOCTH : peIIeHNs 3a1a9 Ha COCTABJICHUE pemIeHus YIeOHBIX
cepsl, conepikaieit och
ypaBHeHHA cheprr. (1) 3amadq
konyca ( (P)
HH(}OPMAIIHIO

Tema: Pemenue 3agay (4 4).
Lean ypoka: popMUpOBaAHHE MPEICTABJIEHHN YIAITIMUCS 0 GOPMYJIe BBIUMCIICHHS MOBEPXHOCTH CEPhl; OBJIAeHHE HABBIKAMHM H YMEHHSAMH TIPUMEHSTEH (OPMYIIBI
TUTOIIAM TIOBEPXHOCTH Chephbl K PEIICHHUIO 33/1aU HA BLIYHCIICHHE; (P)OPMHPOBAHHE YMEHHS IPUMEHSTE POPMYJTHI TUIOIIATN TOBEPXHOCTH Cephl K PEIICHUIO 3a/1ad Ha
JIOKa3aTeIbCTRO.

PponTaibKaz BEKTOPHO-KOOPAMHATHBIM METO/IOM PELIaTh |[BEKTOPHO-KOOPIAMHATHBIM METOI0M [Touckosas n 1161
WHIUBUAYaTbHAS, p P p P P. NeNe593,595
3a71a4i Ha KOMOMHAIKU chephl C peIaTh 3a/1a4n Ha KoMOWHanuu cepsl TBopUecKas
OO6BscHHUTE COCTABJICHUE
Jlexrus, MHOTOTPaHHHUKAMU; C MHOTOTPaHHUKAMH; JeSITeTIBHOCTD TIPU
76 mpHO- OTIOPHOTO
77 imoctpar AEMOHCTPAIHS COHCIIEKTA I - BEPHO W HATJBITHO N300paXxathb cepy B - BEPHO W HATJLIHO N300paXkaTh cepy peruIeHuH 3a/1aq
ABHAS PAT | naitnos A60Ta © HIM KOMOWHAIIMH C MHOTOTPaHHUKAMH, B KOMOWHAIINK C MHOTOTPAaHHUKAMH,  [TOBBIIICHHON
P ’ ITHHAPOM, KOHYCOM U ITAHAPOM, KOHYCOM U CIIO)KHOCTH H
pabora co napyrumu chepamu. (P) npyrumu chepamu (1) HETUIIOBBIX 3a/1a4
CcOOpPHUKOM 3a/1a4 )
Wcnonp3oBanme [1.61
ITpobnemubie I'pynmoBas. Yyamuecs 3HalOT onpeaesieHue chepsl u Yyamuecs 3HalOT onpezesieHnue chepbl N
[Ipobnemu CIPaBOYHOMN Jlnnaktuka
78 oc 3a/1a4H, Pemenune mapa, Tomaay cgeprl. Yyamuyecs yMeIoT |1 Iapa, mionaan chepsl. Yyanmecs TEDATVDDL 4
79 S OKCHIE WHIWBUAYAIGHBIA KAa4eCTBCHHBIX MPUMEHATH (OPMYJIBI ISl PEUICHUS YMEIOT MPUMEHSTH (YOPMYJIBI JIIIst T I; YPBL,
onpoc 3a/ad. npocrermux 3anad. (I1) pemrenus 3agad. (TB)

Matepuanos EI'D
KonTtponbnas padora Ne 6
Lean ypoka npoBepuTh 3HaHH M YMEHHE YdJalluxcs 1o temMam 11-ro kiacca:

Ypoxk CaMocTosITENbHOE 4
WunuBuayansHoe [Yyaiuecs: IeMOHCTPUPYIOT: MMOHUMAaHHE Bnaneror
KOHTPOJISI, [[UIAHUPOBAHHUE U o Yuaruecss MOTYT CBOOOTHO poOIeMHbIE
80 pelieHue [IPUMEHEHHUs TIOHATHI TeMbl «KoMOuHaImu HaBBIKAMU
OLIEHKH U [IPOBE/ICHHE M0JIb30BATHCS YMEHHIO PEIIATh 3a1a49u muddepertmp
KOHTPOJIbHBIX reoMeTpUUECKUX (QUTYp». YMEIOT peraTh caMoOaHaIu3a u
KOPPEKIMK [UCCIICIOBAHHMS " 5 Ha KOMOMHALUIO TEJL. OBaHHEIE
o 3a7aHuil. [IPOCTEHUIIIHE 3aTa4H. CaMOKOHTPOJIS
3HAHUH peIICHHS 3a1aHMS.
82 Pa6ora Haa omumoKaMu

Oobembl Tea (194.)
OCHOBHBbIE LEeJIN: CO3/aTh YCIOBUS yYAIHUMCS IS



®opMupoBaHHUs NPeACTABJICHUH O NOHITHH 00beMa MHOTOTPaHHUKA M TEJIa BPAIICHHUS.
O0001meHus M CHCTEeMATH3alMH CBEACHH O MHOTOTPaHHUKAX M TE€JIaX BPAILICHHUS B X0/ PELICHUS 3a1a4 Ha BBIYHMCICHHE UX 00BEMOB.
Co3znaHust yCJI0BHS JUIsl HCIIOJIB30BaHUS MIPU PEILICHUH CTEPEOMETPUYECKHX 3a1a4 IJIAaHUMETPUIECKHE (DaKThl U METO/BL.
OgJiaieHnsi yMeHHeM IPOBOAUTH JTOKa3aTeIbHbIE PACCYKICHUS B XO/I€ PEIICHHsI CTePEOMETPUIECKUX 3a1ay.
Tema: Ilonsitue 06bema. O0beM NPSIMOYTOIBHOI0 NapajLiesenunena (24).
Lesun ypoka: (popmupoBanue mpeacTaBJeHNN yqalUMUCS O TOHATHH 00beMa, 0 popMyIie BEIUUCICHNST 00beMa MPSIMOYTOJIbHOTO MapajuieienuIe a; OBJIaJleHHe HABBIKAMHI M YMEHUSIMHU
HNPUMEHSTH (GOPMYJIBI 00beMa PSIMOYTOJILHOTO NapajulesietIe/la K PeLISHHIO 3a1a4 Ha BEIYHCIICHUE; (JOPpMUPOBaHHE YMEHHS IPUMEHATH (OPMYJIbl 00beMa MPSIMOYTOJILHOTO
napanjenenuneaa K pelieHno 3a1ay Ha J0Ka3aTeIbCTBO.
®DpoHTanpHas Yyaiuecss UMEIOT IPEACTABICHUE O Hcnons3oBanue [163

VYuaiuecss IMEIOT PEICTABICHUE O .
WHAWBUyaNbHas, TOHATHH 00BheMa, 3HAIOT (YOPMYJIIBI MYyJTBTAMEIIMHHBIX Ne648
MTOHATUH 00BEMa, 3HAIOT (POPMYIIBI

OO0BscHATE COCTaBJICHHE BEIYUCIICHUSI 00BhEeMa IPSMOYTOIEHOTO pecypcoB u
Jlexuws, BEIYHCIICHUS 00beMa IPSIMOYTOIBEHOTO
JBHO- OIOPHOTO napajuiesenumena. ¥ MeloT IpUMEeHATh Npe3CHTALHN
83 JIEMOHCTpAITHS o napajuieNienunesa. Y MET IPUMEHSTh
WJUTIOCTPAT N KOHCIIEKTa U (GhopMyIIBI IS peLICHHS IPOCTEUIINX 3a/1ay. pe3yapTaToB
CIanaoB U3y4eHHbIE (POPMYJIBI K PELLICHUIO .
WBHas pa60Ta C HUM, BOCHpOI/I?;BeZLeHI/IC IpaBUJ U MPUMEPOB, II03HABAaTCJIIbHOU U
pa3MuHbBIX 33/1a4 Ha J0Ka3aTeNbCTBO U .
pabora co MOTYT pa0oTaTh 10 33JaHHOMY aJITOPUTMY. NPaKTHIECKOU
Beruucienue. (1)
cooprarkom 3amad |(P) EATENLHOCTH.
VYyamuecss IMEIOT IPeACTaBICHUE O I1.64

anumeca HUMCIOT IPEACTABJIICHUC O

NeNe648,649
MTOHATUH 00BEMa, 3HAIOT (POPMYIIBI

MTOHATUH 00BeMa, 3HAIOT (HPOPMYITBI

[Tpobnemusie ['pymnmosas. BBIUHCIICHUS 00BeMa MPSIMOYTOJIHOTO
[Tpobnemu BBIUHCIICHUS 00BeMa NPSIMOYTOJIBHOTO |YMETh HaXOIUTh U
33124, Pemenne napajesnenunena. Y MeroT NIpuMeHsTh
84 |oe . " napajsesienuneaa. YMeET NPUMEHATh UCIONb30BaTh
WHAUBUAYAIBHBIA KaueCTBEHHBIX (bopMyIBI IS pellieHNs] TPOCTEHINX 3a1au.
U3JI0KEHUE U3y4eHHbIE (POPMYJIbI K PELLICHUIO UH(OPMALIUIO
0Ipoc 3a7a4. MoryT BBIIOJHATH U OPOPMIIATH TECTOBBIE

Ppa3JIMYHBIX 3a71a4 Ha JOKa3aTCJIbCTBO U

3a/1aHusl, TOJ00P apryMEHTOB IS
. » TOZIDOP apry A Beruncienue. (TB)

o0ocHOBaHMs HalneHHoN omuoOku (IT)
Tema: O0beme npsiMoii npu3mbl. O6beM nuIMHAPA. (24).
Ilesm ypoka: ¢popMupoBaHue MPeICTABICHHA YIaMMUcs 0 GopMyIie BEIYUCICHUS 00beMa MPsAMON MPU3MBbI U AJIMHIPA; OBJAJeHHEe HABLIKAMH U YMEHUSIMH [IPUMEHSTH (YOPMYJIbI
o0bema MpsSMOU MPU3MBI U [IHHAPA K PEIICHHUIO 33/]a4 Ha BhIYUCICHUE; (OPMHUPOBAHME YMEHHS IPUMEHATH (OPMYJIbI 00beMa IPSAMO# IPU3MBI M [IUJIMHAPA K PELICHHUIO 33/1a4 Ha
JIOKa3aTeJIbCTRO.

®DpoHTaNbHAs VYyaiuecss UMEIOT NPEACTABICHUE O I1.65
Yyamuecss IMEIOT IIPEACTABICHUE O
WHIWBHYaNbHAs. TOHATHH 00BheMa, 3HAIOT (hOPMYJIIBI Ne659,663
. TIOHATHN 00BEMa, 3HAIOT (HOPMYJIIBI [Ipuobperatot
OO6BscHHUTE CocraBieHune BBIUMCIICHUST 00BeMa MPSIMON MPU3MBI U .
Jlexmms, BBIYUCIICHUS O0BeMa MPsIMOi PU3MBI [ yMEHUS
JIBHO- OTIOPHOTO LITHHAPA. YMEI0T IPUMEHSTh (GOPMYIIBI IS .
85 JIEMOHCTpAIHS 9 Y IIWIHHPA. Y MEIOT IPUMEHSTh CaMOCTOSATETFHON
WIITFOCTpaT N KOHCIIEKTa U peIeHus MPOCTeHINX 3a/1a9. Y MEIOT M
ciaiiios . (hopMyIIBI IS pereHns 3aad. YMEIOT | KOJUIEKTUBHON
WBHAs pabora ¢ HUM, 10JIb30BATHCS SHIUKIONEAUE],
BBINOJHATE U 0(OPMIIITE 3a/laHUs JeSITEbHOCTH.
pabora co MaTEMaTUYECKUM CIIPABOUHUKOM,
rporpaMmmupoBaHHoOro KoHTposst (M)
CcOOpHHMKOM 33124 3aIMCcaHHBIMU npaBwiamu. (P)
['pynmnosas. Yyamecss IMEIOT IPEACTaBICHUE O CamocrosrensHas [1.66

y‘{aIIII/IGCH HUMCIOT NPEACTABJICHUEC O

[Tpobnemusie IToctpoenue MOHSATHN 00BbEMa, 3HAIOT (OPMYJIBI pabora ¢ NeNe666,669
[Ipobnemu MTOHATUH 00BEMa, 3HAIOT HOPMYJITBI o
3amayn, aNropuTMa . BBIYKCIICHUs] 00beMa MPSIMOM MPU3MbI | HICTOYHUKAMU
86 |oe . BBIYKCIICHUS 00beMa IPSIMOM MPU3MBI U
WHIUBUYalIbHbIH JIeHCTBUS, U HIMHIPA. YMEIOT IPUMEHSTh nHpopmanuy,
U3II0KEHHE LWIJTHHIPA. YMEIOT HTPUMEHSTH (GOPMYJIbI
ompoc peleHue (hopMyIBI IS pemeHns 3agad. MoryT |aHain3

J1s peneHus npocreimux 3agad. (1T
JUIA P P a (D paborarth ¢ TecToBbIMU 3aganusimu. (M) urpopmarum.

Tema: BorunciieHune 00beMOB TeJl ¢ IOMOIILIO ONpPeieeHHOro HHTerpaia. (1u).
Heau ypoka: ¢popMupoBaHHe npeacTaBJIeHHIl yqanuMucs o (opMyJie BEIMUCICHHST 00bEMOB BCEX H3YUCHHBIX TET; OBJIaJeHe HABBIKAMH M YMEHMSIMH HAaXOANUTH 00BEM Tell C
UCIIOJIB30BaHUEM OIPEEIEHHOIO HHTErpasia HECIOXKHBIX CIydasiX.
OObsicaute Jlexuus, ®dpoHTanpHas VYuaiuecst 3Hal0T GOPMYITbI BEIYUCICHUS VYuamuecst 3Hal0T GopMyIIbI ITouckoBas u 1167
87 mbHO- JIEMOHCTpaLus WHIMBHyaJIbHAs, 00bEMOB M3YUYEHHBIX TEJI. Y4Yalinecs yMEIOT [BEIYMCICHUsI 00bEMOB M3YUCHHBIX TEJl. TBOPYECKAs Ne675
WIIIOCTpAT |ClaiiioB COCTaBJICHUE HaXOJHUTh 00BEM TEJI C HCIIOJIB30BAHUEM VYuaiuecst yMEI0OT HaXOJUTh O0ObEM  |IESITENBHOCTD IPU

yIpaKHEHUH.



HNBHaA

Leaun ypoka: popmMupoBanue mMpeacTaBIeHNH ydammmucs o GopMyJsie BBIYUCICHHS 00beMa HAKJIOHHOW PU3MBbI; OBJIa/IeHHe HABBIKAMHI M YMEHMSIMH TIPUMEHSATH GOpMYJIbl 00beMa

OMOPHOTO
KOHCIICKTA H
pabora ¢ HUM,
pabora co
COOPHUKOM 3a1a4

OIIPEACIICHHOT'O HHTETPajia B HECIIOXKHBIX

3aJJaHHOM TeME B MICTOUHHKAX pa3IMIHOro

tuna (P)

TEJI C UCIIOJIF30BAHNEM OTIPEICTICHHOTO [PEIICHUH 3a1ad
cirydasx. YMeET 100bIBaTh HHPOPMAIIHIO TI0 HHTETPajla HECIOXKHBIX CIydasx.

YMET BOCIPUHUMATh YCTHYIO peyb,

y4acTBYIOT B quanore (M)

Tema: O6beM HAKIOHHOH NPU3MBI. (14).

TIOBBIIICHHOK
CJIOKHOCTH U

HCTUIIOBLIX 3a7a4.

HaKJIOHHOM MPU3MBbI K PCIICHUIO 3aa4 Ha BbIYUCIICHUC, (bOle/IpOBaHI/le YMEHuUust MIpUMCHATH q)OpMyJILI o0beMa HAKJIOHHOM IMPpU3MBI K PCHICHUIO 3aa4 Ha JOKa3aTCJIbCTBO.

Ydamuecs UMEIOT MpCACTaBJICHUC O

1168

@poHTaANBHAS
p VYyamuecs: IMEIOT TIPEICTaBICHUE O MTOHATUH 00BEMa, 3HAIOT (POPMYIIBI NeNe681,683
WHIUBHyalbHas, . Pa3BuTne ymeHus
MTOHATUH 00BeMa, 3HAIOT (HOPMYITBI BEIYUCIICHUSI 00BeMa HAKIOHHOM
OObsicHUTE COCTaBJICHUE . ITPOU3BOIUTH
Jlexuus, BBIYHCIICHUS 00BbEMa HAKJIOHHOW IMPU3MBIL.  [IPU3MBI. YMEIOT MPUMEHATH (YOPMYIIBI
JBHO- OTIOPHOTO . apryMEHTHPOBaHH
JIEMOHCTpAIUs YMEIOT NPUMEHSTh (POPMYJIBI JJISL PEILICHHS  |IUIsl pELICHUS TPOCTEHIINX 3a/1a4.
WILTIOCTpAT N KOHCIIEKTa U N bI€ pacCyKIeHHU,
CIanaoB IIPOCTENIINX 3a7a4. MoryTt camocTosTelbHO MOryT, apryMEHTUPOBAaHO OTBEYaTh HA
WBHas paboTa ¢ HuM, MIPOBONTH
HUCKaTh, U 0T6I/IpaTI> HCO6XO}II/IMyIO JUIA IMOCTAaBJICHHBIC BOIIPOCHI, MOT'YT
paboTa co 000011IeHHE

permreHus yaeOHbIX 3a1a4 nHpopMawoo. (P) ocMBICTHTE OMMUOKK M X YCTPAHUTb.
(1)
Tema: O6bem nupamuabl. Odbem konyca. (3 u).

Hesau ypoka: ¢popMupoBaHue npeacTaBjeHHil yqanMucs o (opmysie BEIYUCICHUST 00beMa MIpaMUAbl U KOHyCa; OBJIaJeHHe HABBIKAMHM M YMEHHSIMH TIPUMEHATH POpMyIIBI 00beMa
NUpaMUAbl M KOHyCa K PEIICHHUIO 3a1a4 Ha BBIUUCICHUE; GOPMHPOBaHIe YMEHHs TPUMEHATH (OPMYIIBl 00beMa MMPaMHUIBI M KOHyca K PEIICHHUIO 3aa4 Ha JOKa3aTeIbCTBO.

C60pHI/IKOM 3aga4

®poHTaNbHAsA VYyaiuecss UMEIOT NPEACTABICHUE O . 11.69
YMeIT HaX0IUTh OOBEMBI TEIT B
WHAWBUIYaNbHAs, TOHATHH 00BheMa, 3HAIOT (YOPMYIIBI NoNe684,686
3aJa4ax Ha KOMOMHAIHIO TeJl. [TpuobGperator
OObsicHuTe COCTaBJICHHUE BBIYHCIICHUsST 00beMa IMMPaMU/IBI M KOHYCA. s
Jlexnus, BocrnpousseneHue u3y4eHHOM YMEHUsA
89 pHO- OIIOPHOTO YMEIOT NpUMEHSTh (POPMYIIbI JJIsl PELLICHUSI o .
JIEMOHCTpaIys . UH(OPMALIUHK C 3aJJAHHON CTETEHbIO CaMOCTOSATENTFHON
90 wumocTpar N KOHCIIEKTa U NpoCTeHIMX 3a1a4. BiajeHre HaBpIKaMu N
ClaiiioB N CBEPHYTOCTH, TOI00P apTyMEHTOB, U KOJUIEKTUBHOM
WBHAas paboTa ¢ HuM, KOHTPOJISI M OLIEHKHU CBOEH e TEbHOCTH,
COOTBETCTBYIOIIMX PEIICHHIO, MOTYT  |I€ATEIbHOCTH
pabora co YMEHHUEM IIPEIBU/IETh BOZMOXKHbIE
9 . MIPaBMILHO 0popMisATh padoty. ()
COOPHUKOM 3324 TOCIENCTBHA CBOUX neiicTBuil. (P)
VYuamuecss IMEIOT PE/ICTABICHUE O VYuamuecs: yMEIOT IPUMEHSTh Vcnomssosamme 170
P M P pa3IuuHON NoeNe704,701
MOHATHN 00BbEMa, 3HAIOT POPMYJIBI n3ydeHHbIE (DOPMYIIBI K PEIICHHIO
[IpobnemusbIe I'pynnosas. JIUTEPATYPBI IIIs
IIpobnemu BBIUMCIICHUST 00BhEMa MUpPaMHUJIBI M KOHYCA. |[Pa3iIMYHBIX 3a7ay Ha JOKA3aTEeIbCTBO U
3a1a4, Pemenue CO3JIaHUs
91 oe o YMEroT mpuMeHTh (GOPMYIIBI AT PeIICHHs | BRIYHCIeHHE. MOoryT 0opMIATh
WHANBUAYQIBHBIA Ka4eCTBEHHBIX . MIpe3CHTAINN
M3JI0)KEHUE MIpocTeHmuX 3a1a4. Bocmpounssenenue peIIeHNs, BBITOTHATH 3aJaHHS 110
ormpoc 3a1au. CBOETO MPOEKTa
MIPaBWJI U IPUMEPOB, MOTYT paboTaTh MO 3aJJaHHOMY aJITOPUTMY, y4acTHE B Y -
3agaHHoMy anroputmy. (IT nanore. (TB
A y puy. (D) A (TB) Marepuana

Tema: O6bem mapa. (149).
Lenn ypoka: ¢opMupoBaHHEe MPEACTABIEHHI ydamuMucs o GopMysie BEIYUCICHUsST 00beMa IIapa; OBJajeHNne HABBIKAMH M YMEHHSAMHU TIPUMEHATH (GOpMyIBI 00beMa IIapa K PErIeHUI0
3a/a4 Ha BbIYKCIICHUE; GOPMUPOBAHUE YMEHUs IPUMCHATH (OPMyJIbl 00beMa IIapa K PELICHUIO 3aay Ha JOKa3aTeIbCTBO.

Yuamuecs UMEIOT IPE/ICTaBICHUE O CamocrosrenpHas [1.71

Yyamuecss IMEIOT MPEACTABICHUE O

6 TOHATHH 00beMa, 3HAIOT (OPMYIIBI pabota ¢ NoNe710,711

06 OponTanpHasA MTOHATUH 00BEMa, 3HAIOT (POPMYIIBI 5

'BSICHHUTE BEIUMCIICHUSI 00BbeMa mapa. YMEIOT [ HCTOYHHKAMHU
Jlexmms, WHAWBUyalbHas, BBYUCICHHUS OO0BeMa mapa. YMeEoT

JIBHO- MIPUMEHSATH (OPMYJIBI JUTS PEIICHHS nHdopMmauny,
JeMOHCTpauusi  paboTa c MIPUMEHSATH (POPMYJIBI JUTS PEIICHHS o

WILTIOCTpAT N o 3aga4. OTpakeHUe B MMCbMEHHOM aHaIN3
ciaiiioB JIEMOHCTPALMOHH [pOCTeHIIMX 3a1a4. MoryT coOpath N

VBHAsI . (opMe CBOMX peLICHUH, 00001IeHs 1

bIM MaTepHajoM MaTepual JUIsi COOOLIEHNUS 110 3a1aHHOH (OPMHPOBAHHE YMCHHS PACCYAKATh..  OTyYCHHOI
teme. (P v
(P) (TB) nH(OPMAITHH



Tema: O6beM HIAPOBOT0O CErMEeHTAa, IAPOBOIo CJI0s M MapoBoro cekropa (14).

Leau ypoka: ¢popMHpOBaHMe NPeICTABIEHMIl yyanMucs o Gopmylie BEIYUCICHUSI 00beMa HIaApOBOr0 CErMEHTa, CJIOS M CEKTOpa; OBJIa/IeHHe HABBIKAMYU U YMEHUSIMU  [TPUMCHSITH
(dhopmyIbl 00BEMa IIAPOBOTO CETMEHTA, CJI0Sl M CEKTOPa K PEICHHUIO 3a/1a4 Ha BhIYUCIeHNE; (JOPMHPOBaHUE YMEHUsI IPUMEHATH (POPMYITbl 00beMa MIaPOBOr0 CErMEHTa, CIIOS i CEKTOpa K

PCUICHUIO 3a/1a4 Ha 10Ka3aTCJILCTBO.

OOBbsicHUTE
Jlekius,
JIbHO-

€MOHCTpaLUs
WILTIOCTpAT JICMOHCTpalL

CIIaliIOB
WBHAs

PCHICHUIO 3a1a4 Ha 10Ka3aTCIbCTBO.

OOBsICHUTE
Jlexuus,
JILHO-

JIEMOHCTpaIus
WIITFOCTpaT N

ClaifiioB
WBHAs

94

[IpoGnemubie
3a/1a49H,
VHIUBH Ty aJIbHbIH
oIpoc

[Ipobnemu
oe
U3II0KEHHE

95

Ypok CamMocTosATeapHOe
KOHTPOJISI, [UIAHUPOBAHHE U
96 |omeHKH M [MpOBeACHUE
KOPPEKIMU UCCIICTOBAHHUS
3HAHUH pelIeHus
Ypok CamocTosTeabHOe
KOHTPOJISI, [UIAHUPOBAHHE U
97 |omeHkM U [MpOBeACHHE
KOPPEKIMU [HUCCIICIOBAHUS
3HAHUH peLIeHus

®poHTanpHas
WHAMBUyaNbHasl,
pabora ¢
JEMOHCTPALlHOHH
BIM MaTEpUAIIOM

OpoHTaNIbHAS
WHIUBUAYaTbHAS,
paborta co
COOPHHKOM 3a11a4

I'pynnosast.
Pewenue
Ka4eCTBEHHBIX
3a1au.

NunuBuayansHoE
peleHue
KOHTPOJBbHBIX
3aJTaHNH.

NunuBuayanbHOe
petieHne
KOHTPOJBHBIX
3aJIaHNM.

VYyaniyecs HMEIOT IPEICTABICHUE O
MOHATHU 00BbEMa, 3HAIOT (POPMYJIBI
BBIYKCIICHUS 00BbeMa IIapOBOTO CETMEHTA,
CJIOSI M CEKTOpa. YMEIOT IPUMEHSTh
(OPMYIIBI TS pelIeHHs TPOCTEHIINX 3a1aY.

(P)

VYuaiuecss IMEIOT PEICTABICHUE O
MMOHATUHU 00BeMa, 3HAIOT (POPMYIIBI
BBIUMCIICHUSI 00BhEMa IIapOBOTO
CETMEHTA, CJIOS U CEKTOpa. Y MEIOT
MPUMEHSTH (HOPMYJIIBI TS PEIICHHS
3amad. (TB)

Tema: Pemenne 3aga4. OTHomIeHHEe 00bEMOB MOJOOHBIX TeJ. (2 4).

Leau ypoka: ¢popmMupoBaHue NpeacTaBIeHMI yJanMucs o GopMylie BEIYUCICHUST 00beMa [IapOBOTO CEIMEHTa, CJIOS M CEKTOPA; OBJIa/IecHHe HABBIKAMH M YMEHUSIMU [IPUMEHSTD
(hopmysl 00BEMa IIAPOBOTO CETMEHTA, CJI0Sl M CEKTOpa K PEIICHHUIO 3a/1ad Ha BRIYUCICHNE; (JOPMHPOBaHUEe YMeHHUsl IPUMECHATH (POPMYIBI 00beMa IIapOBOTO CETMEHTa, CIIOSA M CEKTOpa K

VYyanipecs HMEIOT MPEICTABICHUE O
MOHATHU 00BbEMa, 3HAIOT (POPMYJIBI
BBIYKCIICHUST 00beMa ITMPaMU/IbI M KOHYCA.
YMeI0T NPUMEHSTh (YOPMYIIBI JJISI PELICHHS
npocTeiKX 3a1ad. YMEIT MPOBOIUTh
CpaBHUTEIIBHBIN aHATH3, paccyxaaTb. (P)
VYyanipecs HMEIOT MPEICTABICHUE O
MTOHATUH 00BeMa, 3HAIOT (YOPMYITBI
BBIYUCIICHUS 00beMa MUpaMUAbl 1 KOHYCA.
YMEIOT NPUMEHSTh (POPMYJIBI JJIsI PELICHHSI
npocTeimux 3anad. (P)

YMEIOT peraTth 3a1a4i Ha HaX0XKICHUE
00bEMOB B KOMOMHAIMHU TeNl. Y MEIOT
paboTaTh 1O 33JaHHOMY aJITOPUTMY,
BBITIOJIHATH U O(OPMIIATH TECTOBBIE
3a1aHMs, COIIOCTABIATh PEIMET U
okpyxatormmid mup. (M)

YMEIOT peraTth 3a1a4i Ha HaX0XKICHUE
00BEMOB B KOMOHWHAITNH Tell. MoryT
coOpaTh MaTepuan JJisi COOOLICHHS 110
3alaHHOM TeMe. YMEIT, pa3BEPHYTO
000CHOBBIBATH cyxzaeHus. (TB)

KonTpoabHnas padora Ne 5
Lenb ypoka npoBepuTh 3HAHUS U YMEHUE ydamuxcs o Temam 11-ro kiacca: O6beM mapa. O6beM mapoBOro CErMenTa, MapoBOro CJI0s U MapoBoro cextopa; [nomans chepsr; Pemenne
3aja4 Ha 00bEM IIAPOBOT0 CETMEHTA, IIaPOBOTO CJIOS M IIAPOBOTO CEKTOpa

VYyaruecs 3HaI0T MOHATHS TEMBI «OO0BEMBI
Te». YMEIOT pemarh Ha MPOIYKTHUBHOM
YpOBHE NPOCTEHIINE 3aauu.

Yyamuxcst IeMOHCTPUPYIOT YMEHUE
BBIUNCIIATH 00BEMBI IHPaAMHUIBI, KOHYCA,
HAKJIOHHOH U NPSAMOM IPU3MBbI, BIYUCIIEHUE
00BEMOB TEJI C TOMOIIBIO ONPEICTICHHOTO
HHTErpaa

O6o6marorniee moBTopeHue kypca reomerpuu 10 — 11 xmacca.(84.)
OCHOBHBIE IIEH: CO3/aTh YCIOBHSA yJaIIUMCS JJIS:
e  O000weH s 1 cHCcTeMaTH3aliK 3HaHus 3a Kypc reomerpun 10 — 11kacca.
e  DopMHUpPOBaHMS TOHUMAHUS BO3MOXHOCTH UCIIOJIb30BAHHS IPHOOPETEHHBIX 3HAHUH U YMEHUI B IPAKTHYECKON ESATEIBHOCTH U ITOBCEAHEBHOM KNU3 HH.

Tema: MHOrorpaHHMKH: Napajienaenumnesn, Npu3Ma, IMPaMi/a, IVIOIAAH HX IOBePXHOCcTeil, 00beMbl (2 4).

He.]]l/l YpoKka: moBTOpPEHHE C YHAIlIUMUCS PCUICHUA 3alad Ha MHOTOIrpaHHUKaX: Napauiejicnunen, npudMa, mnupamuaa, miomaimu ux HOBerHOCTCﬁ, 06’[)6MLI; 0606meHne H CHCTEeMaTH3alus

Yyaiuecs 3Hat0T NOHITUS TEMBbI
«O0BeMBI TeNI». YMEIOT pelaTe Ha
TBOPUYECKOM ypPOBHE MpOCTEHIINE
3aa4u.

Yuamuecst MOTyT cBOOOJTHO
HCIOb30BaTh YMEHHUE BBIYHCIATD
00BEMBI TUPAaMUIBI, KOHYCA,
HAKJIOHHOU Y MPSIMOI IPU3MBI,
BBIYHCIIEHHE 00OBEMOB TEJI C IIOMOIILIO
OIIpEeIeIEHHOr 0 HHTEerpaa

[Ipuobperatot I1.72
NeNe715,717

YMCHUS

CaMOCTOSTCIIbHOM

H KOJJICKTUBHOM

TIEeSITENLHOCTH

PasButne ymenus [1.71-11.73
[IPOU3BOJUTH Junaktuka
apryMEHTHPOBaHH

BIE€ PACCYXICHUS,

MIPOBOANTH

0000meHne

ITouck Hy>kHOM

WHPOPMALIUH TI0

3amagHor TeMe B \Ne720,755
HUCTOYHHUKAX

Pa3IMIHOTO THIIA.

4
Bnageror

poOIeMHBIE
HaBbBIKAMHA I[I/I(I)(l)e eHITH
camMoaHaau3a u P P

OBaHHEIC
CaMOKOHTPOJIS

3aaHMs.

4
Bianeror

IpoOJIeMHBIE
HaBbIKAaMH 211/1(1)(1)6 CHIIH
caMoaHaau3a u p p

OBAHHBIC
CaMOKOHTPOJIS

3a1aHMs.



YUAIUMUCS pelieHuid reoMerpruaeckue 3anaun EI'D ¢ kpaTkuM oTBeTOM 4acT B 1 pa3zBepHyThIM 0TBeTOM Yactu C

YMeIoT pemarb nNpocTenIme

PazButne ymenust
TEOMETPUIECKHUE 3a/Ia9H Kypca TEOMETPUH | YMEIOT pelIaTh TeOMeTPpUIeCKUe

TIPOM3BOTUTH
10-11 knmaccoB. Biasenue ymennem 3agaun EI'D ¢ kpaTkuM 0TBETOM 4acTu
KomOuuup DpoHTaNbHAS, apryMeHTHPOBaHH |7, 8
[pakTukym MpeBUIETh BOZMOXKHBIE TIOCIIEACTBUA CBOUX (B 1 pa3BepHyThIM oTBeTOM yacTu C.
OBaHHAas TpyNIoBast o N bIe paccyxkaeHus, (COOpHUK
neiictBuil. OCyILIECTBISIIOT IPOBEPKY YMEIT MPOBOIUTH CAMOOLICHKY IPOBOIHTE
BEIBOZIOB, ITOJIOJKEHHI, 3aKOHOMEPHOCTEH,  [COOCTBEHHBIX NCHCTBHA. D
00001IEHNE
TeopeM
YMeEIOT pemaTts npocTeiiune CaMOCTOSITeTEHO
TEOMETPUIECKHUE 3a/Ia9H Kypca TEOMETPHUH | YMEIOT pelIaTh TeOMeTPUIeCKUe HCKaTh, U3BJICKATD
KoMGumm 10-11 xmaccoB. Bnanenne ymennem 3amaun EI'D ¢ kpaTkuM OTBETOM YacTH M OTOMPATh
oBAHHAS P [pakTukym WunuBuayansHas |peIBHIETh BOZMOXHBIE IIOCIIEICTBUS CBOMX B 1 pa3zBepHyThiM oTBeTOM yacTH C.  HEOOXOJUMYIO ISt C,60 K
neiictBuil. OCyIIeCTBISIIOT IPOBEPKY YMEIT IPOBOAUTE CAMOOLIEHKY pemeHus yueOHbIX P
BBIBOJIOB, TTOJIOKEHU, 3aKOHOMEPHOCTEH,  |COOCTBEHHBIX JIEHCTBUI 3a1a4
TEopeM HHPOPMALIUIO

Tema: BexTopbl B npocTpancTse. JleiicTBusi Haj BekTopamu. CkaJjisipHoe npou3BeieHue BeKTOpoB (1 4).

Ilean ypoka: noBTOpPeHHE C YUAIIIUMUCS CBOIICTB BEKTOPOB B IPOCTPAHCTBE, EHCTBUE C BEKTOPaMH, CKAJIIPHOE MPOU3BEICHNE BEKTOPOB; 0000LEHUS U CHCTEMATH3AIMHI yIal[UMHCS
peuieHnii reomerpuyeckue 3anadn EI'D ¢ kpaTkum oTBeTOM YacTu B 1 pazBepHyThIM 0TBETOM yactu C

YMeIoT pemats npocTeiue [TocTpoenue
reOMETPUUECKHE 3aJ1a4H Kypca T€OMETPUU  |YMEIOT peliaTh FeOMETPUUECKHE MaTeMaTHYECKUX
Kom6ummp 10-11 xmacco. Bnanenune ymenuem 3anaun EI'D ¢ kpaTkuM OTBETOM 4acTH MOAENEH s 7 8
100 oBAHHAS [IpakTukym WnauBuayanbHas penBUIETh BO3MOXKHBIC MTOCIEACTBHSI CBOUX B 1 pa3BepHYTHIM 0TBeTOM yacTu C.  omucaHus U C,6o _—
nercTBuil. OCyIIECTBISIOT IPOBEPKY YMEeT NpOBOJIUTh CAMOOLIEHKY peueHus 3a1ay u3 P
BBIBOJIOB, TIOJIOKEHU, 3aKOHOMEPHOCTEH,  |COOCTBEHHBIX NEHCTBUI CMEKHBIX
TEOpeM JIACIIMILINH.

Tema: IluauHap, KOHYC U MIap, NJIOLIAAN UX OBEPXHOCTel, 00beMbI (2 ).

Ienn ypoka: MOBTOpPeHHE C YUAIIUMUCS PEIICHHs 3a7a4 Ha (UTYphl BPALICHUS: [UIHHAP, KOHYC, [1ap; 0000UIEHHsI M CHCTEMATH3AMH YIAIIMMUCS PEIICHHH reoMeTprueckue 3amaun EI'D
C KpaTKAM OTBETOM 4YacTH B u pa3BepHYTHIM 0TBeTOM YacTu C

Co3znaBath
YMEIOT pemaTh TeOMETPHIECKUE
TCOMETPHYCCKUC
. 3anaun EI'D ¢ kpaTkuM OTBETOM YacTH
Kom6unup ®poHTanbHAs,  |YMEIOT pemaTh IpocTeiiye YEePTEKH, 7,8
101 [pakTrkym B u pazBepHyTEIM O0TBeTOM Yactu C.
OBaHHAas rpynmoBas TeOMETPUYECKUE 3a1a4U Kypca F€OMETPUU Iepeaaromue CGopHuk
10-11 B YMEeT NpOBOJIUTh CAMOOIIEHKY bopMammo o
KiaccoB. Binanenne ymeHuem COBCTBEHHBIX AeiiCTBIi P
Mpe/IBUIETh BO3MOXKHbBIE MTOCIIEACTBHSI CBOMX JTAHHOM TIOHSTHH
necTeui. OCYIECTRISIOT IPOBEPKY VMEIOT PelaTh TeOMETPUYECKHE [ToKCK Hy>KHOM
KoMGuH: BBIBOJIOB, MOJIOKEHNH, 3aKOHOMEpHOCTEH,  3azaum EI'D ¢ kpaTknm OTBETOM YacTu HGOpPMALMH IO |, g
102 oBAHHAS p [IpakTukym WNupuBuayanbHas [T€OpeM B u pazBepHyTBIM OTBeTOM uacTu C.  3alaHHOH TeMe B C’60 —_—
YMeIoT NPOBOANTH CAMOOLIEHKY HNCTOYHUKAX P
COOCTBEHHBIX AEHCTBUI a3 TMIHOTO THUTIA
Hrorosasi koHTpoabHas paboTa (2 1)
Lens ypoka npoBepuTh 3HAHHUS U YMCHHS, YIaIIuxcs 1mo Kypey 11ro kimacca.
CamocTtosarenbHoe MHanBuIyansHoe Bnageror 4npoOieMHbIe
Ypok IIpoBeputs ymeHHE 0000IICHUS U [IpoBeputs ymMeHHE 0000IICHUS U
103 [IpOBEJICHUE pelieHue N N HaBbIKaMU nuddepeHmp
00001eHns CHCTEeMaTH3allMH 3HAHUI 110 OCHOBHBIM CUCTEMATH3allMU 3HAHUH 110 3a/1a4aM
104 M WCCIICIOBAHHUS KOHTPOJIBHBIX . caMoaHaIM3a U (OBaHHbIC
3HaHUI . TeMaM Kypca matematuku 10 xiacca TTOBBIIIIEHHOHN CIIOKHOCTH
pereHns 3aIaHHH. CaMOKOHTPOJIS 3aaHHS.

105 Padora Haa ommOKamMu






