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PabGouas nporpamma Ha 2021-2022 y4yeOubiii rog no Kypcey «I'eomerpus»
g 9 kiaacca

Yuuteasn ['acuena P.C.
KojimuecTBO yacoB Bcero 68, 2 gaca B HEACIIO

ILJ1aHOBBLIX KOHTPOJIbHbIX DﬁﬁOT 5

Yueonuk «['eomerpust. 7-9 knaccel: yueb. ais o01ieodbpa3zoBaT. opraHnuzaiui /
[JI1.C. Atanacsu, B,®. byry3os, C.b. Kagomiies u ap.]. — 6-¢ u3a. - M.
[Ipocsemenue, 2016. — 383 ¢.»

CocraBnena Ha OCHOBE paboueli mporpaMmel k yaeOHuky JI.C. AtanacsHa u np. ['eomerpus 7-9
kiaccel/Coct. B.®. Byry30B.- 2-¢ u3n., mopabd.-M.: [Ipoceemenne,2013

IHosicHUTeIbHAA 32N CKA
PaGouass mporpamma no maTeMaTHKe COCTaBJI€HA HA OCHOBE (eiepaibHOr0 KOMIIOHEHTA
roCcy/IapcTBEHHOI'O CTaHAapTa OCHOBHOIO 00IIEro 00pa3oBaHus ¢ y4ETOM MPUMEPHOM
MIPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHusl 10 MAaTEMaTUKE U Ha OCHOBE:
e paboueit mporpammel k yueOHuKy JI.C. Atanacsna u ap. 'eomerpus 7-9 xknaccer/Cocr.
B.®. byry30B.- 2-¢ u3a., nopab.-M.: I[Ipocsemienue,2017
PaGouas mporpamMmma KOHKpPETU3UPYET COJIep:KaHKe MPEIMETHBIX TeM 00pa30BaTEIbHOTO
CTaHJapTa U JaeT paclpe/esicHre YIeOHBIX YacoB 1Mo pasjenam Kypcea «I'eomerpus 9» (2 yaca B
Heneno, 34 Henmenb, BCero-68 4acos).

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA YYEBHOI'O ITIPE/IMETA
[IporpamMma oGecrnieunBaeT JOCTHKEHUS CIEIYIOIIMX PE3yIbTaTOB OCBOCHHUS 00pa3oBaTeIbHON
MIPOrpaMMbI OCHOBHOTO 00111ero 00pa3oBaHuUs:

JAUYHOCHIHbLE:

. (¢hopMHpOBaHKE OTBETCTBEHHOI'O OTHOILIEHHUS K YYEHHIO, TOTOBHOCTH M CHOCOOHOCTH
oOydaronmxcs K CaMOpPa3BUTHIO M CaMOOOpa30BaHUIO HA OCHOBE MOTHBAIMM K OOYYEHHUIO U
MO3HAHUIO, BBIOOPY JAanbHEiero odpazoBanus Ha 0a3e OPUEHTHPOBKU B MHpe mpodeccuil u
npodecCHOHANBHBIX  MNPEANOYTEHH,  OCO3HAHHOMY  TMOCTPOCHUI0  WHIUBUAYAIbHOU
00pa30BaTeNbHON TPACKTOPUU C YUETOM YCTOWYMBBIX TO3HABATEIILHBIX HHTEPECOB;

. (¢bopMHpOBaHHE LEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHON MPAKTHUKHY;

. (dhopMHpOBaHHE KOMMYHHKATHBHON KOMIETEHTHOCTH U OOIEHUU U COTPYIHUYECTBE CO
CBEPCTHUKAMH, CTAPIIMMH U MJIQAIIUMHU B 00pa30BaTeIbHOM, 00IIECTBEHHO MOJE3HOH, yueOHO -
HCCIEA0BATENbCKOM, TBOPYECKOM U IPYTUX BUAAX JIEATEIbHOCTH;

. YMEHUE SICHO, TOYHO, TPAMOTHO M3Jaratb CBOM MBICIM B YCTHOM M MUCBMEHHOH peud,
MMOHUMATh CMBICII TIOCTABIIEHHOW 3aJjaui, BBICTpAUBATh apryMEHTAIINIO, PUBOAUTH MTPUMEPHI U
KOHTPIPUMEPHI;

. KPUTUYHOCTh  MBIIUICHUS, YMEHHE  paclo3HaBaTb  JIOTUYECKU  HEKOPPEKTHBIE
BBICKa3bIBaHUS, OTIMYAThH TUIIOTE3Y OT (PaKTa;

. KpEaTUBHOCTh MBIIUICHHUS, WHHUIIMATUBY, HAXOJYMBOCTh, AKTHUBHOCTh IPU pPEUICHUH
F€OMETPUUECKHX 3a]1a4;



. YMEHHE KOHTPOJHMPOBATH NPOLECC M  pe3yiabTaT y4eOHOM  MareMaTH4yecKoi
JEATENBHOCTH;

. CIIOCOOHOCTh K AMOIIMOHAIBHOMY BOCHPHSITHIO MAaTeMaTUYECKUX OOBEKTOB, 3ajad,
pELIEHUH, PACCYXKICHHUI;

MemanpeomemHuboie:

pe2VIsmugHble YHUBEPCANbHbLE YieOHble 0elcEUs:

. YMEHHE CaMOCTOATENIbHO IUIAHUPOBATh QJIBTCPHATUBHBIE MYTU JIOCTHIKEHUS LIEJIEH,

OCO3HAHHO BBIOMpaTh HanOoJiee 3pPeKTHBHBIC CTIOCOOBI pelIeHNs YICOHBIX M MTO3HABATEIHHBIX
3ajay;

. YMEHHE OCYLIECTBJIATh KOHTPOJb IO PE3ylIbTaTy M CHOCOOY JCHCTBUS HAa ypOBHE
IIPOU3BOJILHOTO BHUMAHMSI U BHOCUTh HEOOXOIMMbIE KOPPEKTUBBI;

. YMEHHE a/IeKBaTHO OIIEHUBATh MPAaBUIBHOCTh WM OMIMOOYHOCTH BBIIIOJIHEHUS Y4eOHOU
3a/1aui, ee O0BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ PEIlICHUS;

. MMOHMMAaHWE CYIIHOCTH aJTOPUTMHUUYECKUX TPEANHUCaHUH U yMEHHE [eiCTBOBaTh B
COOTBETCTBUU C MPEAJIOKEHHBIM aJITOPUTMOM;

. YMEHHE CaMOCTOSITEIIbHO CTaBUTh 1I€JIM, BEIOUPATh U CO3/4aBaTh aJTOPUTMBI JIJIsl PELICHUS
y4eOHBIX MaTeMaTUYECKUX MPOOIeM;

. YMEHHE TIaHUPOBATh U OCYIIECTBIIATh IEATEIbHOCTh, HAMPABICHHYIO HA PEleHUe 3a1a4

HCCIIEIOBATEIILCKOTO XapaKTepa;

NO3HABAMENbHbLE YHUBEPCATIbHbIE VieOHble OelicEuUs:

. OCO3HAHHOE BJIAJICHUE JIOTHICCKUMH JICHCTBUSAMU OIPEACICHUS TOHATHH, 0000IIeHNS,
YCTaHOBJICHUSI aHAJIOTUH, KJIacCU(PHUKAIMA HAa OCHOBE CaMOCTOSITEIbHOTO BHIOOpAa OCHOBAHUHN U
KPUTEPHUEB, YCTAHOBJICHHSI POJIOBUIOBBIX CBS3CH;

. YMEHHME YCTAHABIMBATh [PUYUHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH JIOTUYECKOE
paccyxJeHue, yMo3akitoueHue (MHIYKTUBHOE, AETyKTUBHOE U MO aHAJIOTHH) U BBIBOIBL,

. YMEHHE CO3/1aBaTh, IPUMEHATh U MPEoOpPa3OBbIBATh 3HAKOBO-CUMBOJIMYECKUE CPE/CTBA,
MOJIENTU M CXEMBI JUIs pelleHusl y4eOHbIX U MO3HABATENbHBIX 3a/1a4;

. dbopMupoBaHHE W pa3BUTHE Y4YEOHOM M OOIIENOJIB30BATEIbCKOM KOMIIETCHTHOCTH B
00JlaCcTH ~ UCMOJIB30BaHUSA  WHOOPMAIMOHHO-KOMMYHUKAIIMOHHBIX  TexHojorud  (MKT-
KOMIIETEHTHOCTH);

. (hopMHpoBaHKE MEPBOHAYAIBHBIX MPEICTaBICHUNA 00 HIEAX U O METOJaX MaTeMaTUKU
KaK YHUBEPCAJILHOM SI3bIKE HAYKU U TEXHUKHU, CPEICTBE MOJICIUPOBAHMUS SIBJICHUN U MPOLIECCOB;
. YMEHHE BHUJIETh MAaTEMaTUYECKYIO 33aJlauy B KOHTEKCTE MPOOJIEMHOM CUTYalluu B JIPYTHX
JTUCLUIUIMHAX, B OKPY)KAIOIIEH KU3HU;

. YMEHHE HaXOJIUTh B Pa3IMYHbIX HCTOUYHUKAX UHPOPMAIIIO, HEOOXOAUMYIO Ui PEIICHUS
MaTeMaTH4eCKUX IMpoOJeM, U MPEACTaBIATh €€ B MOHITHOW (opme; MPUHMMATH pEIICHHE B
YCIOBUSX HEMOJIHOM U U30BITOYHON, TOYHON U BEPOSTHOCTHOM MH(OPMALINK;

. yYMEHHE TIOHUMATh U MCIIOJIb30BaTh MaTeMaTUYECKHE CPEJICTBA HATJISIAHOCTH (PUCYHKH,
YepTeXkH, CXeMbI U JIP.) Ul WILUTIOCTPAIIUH, HHTEPIIPETAIIMH, apTyMEHTAIUY;

. YMEHHME BBIIBUraTh THUIIOTE3bl TMPU pEUIeHHH Y4eOHBIX 3aJady ¥ TOHHMMATh
HEO0OXOIMMOCTh UX MPOBEPKH;

. YMEHHE TPUMEHSATh UHAYKTHUBHBIE M JIEAYKTUBHBIE CIOCOOBI pPAaCCYKICHHH, BHUAETH
pa3IUyYHbIE CTPATETUH PElIeHUs 3a/1ay;

KOMMYHUKAMUBHbIE YHUBEPCATIbHbLE YYeOHble 0elCmBUsL:

. YMEHHE OpPraHU30BBIBATH y4eOHOE COTPYJHHYECTBO M COBMECTHYIO IESTENBHOCTH C
YUUTENIEM U CBEPCTHUKAMU: OMPENENATh IEeNH, pactpenesaTh QYHKIMU U POJId YYACTHHKOB,
oOrmue crnocoOb! paboThl;

. yMeHue paboTaTh B TpyINIe: HAXOAWUTh OOllee pelieHHe W pa3peliatb KOH(PIUKTH Ha
OCHOBE COTJIaCOBaHUs NMO3UIUI U ydeTa UHTEPECOB;
. CIIyLIaTh MapTHEPA;

. (dbopMynupoBaTh, apryMEHTUPOBATh U OTCTAUBAaTh CBOE MHEHHUE;



npeomemmble:

IIpeamMeTHbIM pe3yJIbTATOM H3YyYeHHs! Kypca fBJsieTcs C()OPMHPOBAHHOCTH CJEAYIOLIUX
YMEHM:

* I10JIb30BATHCSI FTEOMETPUYECKUM S3BIKOM JUIS ONIMCAHMS IIPEAMETOB OKPYKAIOIIETO MUPA;
* pacrno3HaBaTh Fr€OMETpUUECKUEe (PUTYpPBI, pa3inyaTh UX B3AUMHOE PaCIOJIOKEHUE;

*  n300pakaTh TEOMETPHYECKHE (PUTYpPBI; BBIOJHATH UYEPTEKH IO YCIOBUIO 337a4H,
OCYILIECTBIISATH IpeoOpazoBanus Guryp;

* pacrmo3HaBaThb Ha 4YepTeKax, MOJENAX M B OKpYyXarolel oOCTaHOBKE OCHOBHBIE
MPOCTPAHCTBEHHBIE TEJA, H300paXKaTh UX;

* B IPOCTEHIINX CIy4YasiX CTPOUTh CEYEHUS U Pa3BEPTKU MMPOCTPAHCTBEHHBIX TEIT;

* IIPOBOJHUTH OINEPALMHU HAJl BEKTOPAMM, BBIUHCIATH JUIMHY M KOOPJIWHATHI BEKTOPA, YOI
MEXK]ly BEKTOpamu;

* BBIYHCIATH 3HAYCHUS T€OMETPUYECKUX BEIMUYUH(IUINH, YIIIOB, IDIONIA[CH, 00HEMOB); B
ToM uyMcie: i yrioB oT 0 mo 180° ompenensiTe 3HAYEHHsS TPUTOHOMETPUYECKUX
GyHKIMH 10 3aJlaHHBIM 3HAYCHUSM YIIIOB; HAXOJIUTh 3HAYCHUS TPUTOHOMETPHUYECKUX
(GyHKLIUH [0 3HAUYEHHUIO OJHON U3 HUX, HAXOJUTh CTOPOHBI, YTJIbl U BBIYUCIIATH IIJIOIIAH
TPEYroJIbHUKOB, JUIMHBI  JIOMAHBIX, [JYI' OKPY)KHOCTH, IUIOLIaZel  OCHOBHBIX
reoMeTpuueckux Guryp u Guryp, COCTaBJICHHBIX U3 HUX;

* pelath TeOMETPUUYECKUE 3aJauu, ONKUPAsCh Ha U3YYEeHHbIE CBOWCTBA (DUTYp U OTHOIICHHM
MEXAy HUMH, TpPUMEHSS [JOMOJHUTEIbHbIE I[OCTPOCHHUS, airedpanyeckuii u

TPUTOHOMETPUUECKUH anmapar, npaBujia CHMMETPHH;

¢ IPOBOJUTH AOKA3aTCIIBHBIC PACCYXIACHUA IIPpHU PCUHICHUU 3aa4d, HUCIIOJIb3YsA HW3BECTHBIC
TCOPEMBI, O6H3py>KI/IBaH BO3MOKHOCTH JId UX UCIIOJIB30BaHUA,

¢ peuaiatb HpOCTCfIH.IHC INTAaHUMETPHUICCKUEC 3a1a4i B IIPOCTPAHCTBE.

Hcnonab3oBath npuodpeTreHHble 3HAHUS W YMEHHSI B NMPAKTHYECKOil /JesiTeIbHOCTHH
MOBCEIHEBHOM KU3HM 1JIf:

¢ OIMcCaHus pCaJIbHbIX CI/ITyaI_II/Iﬁ Ha SA3bIKC TCOMCTPHU,

¢ PAacuCTOB, BKIIHOYAOIIUX HpOCTeI\/'IH_II/Ie TPUTOHOMETPUUCCKUC (I)OpMy.]'ILI;
¢ pemcHUd reOMCTPUICCKUX 3alad C UCIIOJIb30BAHUEM TPUTOHOMETPUU,;

¢ pelCHUMA MPAKTHYICCKUX 3a/1a4, CBA3aHHBIX C HAXOXKICHUCM I'COMETPUUCCKUX BCINYNH
(I/ICHOJ'IL3y$I npu HeO6XO,[[I/IMOCTI/I CIIPAaBOYHUKHU U TCXHUYUCCKUC Cpe):[CTBa);

* TIOCTPOCHUH C TIOMOIIBIO TE€OMETPHUUECKHX HHCTPYMEHTOB (JIMHEWKa, YrOJIbHUK, IIUPKYJIb,
TPaHCIIOPTHUD).



COAEPKAHUE YYEBHOI'O IIPEIMETA

Kontpon
Ne I'naBa Komaecr BbHBIX
BO YacOB
pabot
1 BBoaHoe nosropenue )
2 Bektopsl 8 1
3 MeTo1 KoopAuHAT 10 1
4 CoOTHOIIEHUST MEKYy CTOPOHAMH U YTIIaMU 11 1
TpeyroypHuKa. CKaJIIpHOE MMPOU3BEICHHE BEKTOPOB
S) JlJIvHa OKPY>KHOCTH M IJIOLIAAb Kpyra. 12 1
6 JIBrokeHUs. 8 1
7 HavanbeHbie cBenenus u3 crepeomerpun. 06 akcuomax 10
TUTAHUMETPUH
6 [ToBTOpenue. Pemenne 3amau 7
UTOTO 68 5
CTPYKTYPA KYPCA

1. BBoxHoe moBTOpeHHUeE. 2 Yaca.
[ToBTOpEHME Kypca 7-8 KIaccoB.

3HaTh M IOHUMATD:
MOHATHS: Me/lnaHa, OMCCEKTpHCa, BHICOTA, TPEYTOJbHUKA, TTapajyieIorpaMMm, Tpaneuus, pomo,
KBajpar.

YmMmerh:
BBITIOJIHATH 3a7auu U3 pazzaenoB kypca VI knacca, ucnonssys reoputo: Teopema [Iudaropa,
CBOMCTBO CpeJlHEel JIMHUU TPEyroJibHUKa, (GOPMYJIbI BBIYUCIICHUS VIOl TPEYroJIbHUKA;
CBOICTBa, MpPU3HAKHU MapajienorpaMma, pomoa, IpsMOYroJbHUKA.

Yya
KomMmMmyHukaTuBHbIE:
Y4uTHIBaTh pa3Hble MHEHHS U CTPEMUTHCSA K KOOPAMHALIMY PA3IMYHBIX TO3HUIIHIA B
COTPYIHHYECTBE; KOHTPOIUPOBATH ICHCTBUS MapTHEPA.
PeryasituBubie:
BHocuTs HE00X0AMMbIE KOPPEKTUBBI B ICHCTBHUE MOCIIE €r0 3aBEpIICHUs HA OCHOBE yuéTa
XapakTepa CIeIaHHbIX OIHOO0K; Pa3InyaTh CIOCO0 U pe3yabTaT AeHCTBUS.
ITo3naBaTesibHbBIE:

OpueHTHpOBaThCs Ha pa3HOOOpasue cocoOoB peieHus 3a1ad. CTpOUTh pedeBoe
BBICKa3bIBaHUE B YCTHOW U MUCHhMEHHOM (hopme.

2. BekrTopsbl. 8 yacos.
I[lonsatue BekTOpa. PaBeHcTBO BekTOpoB. CiOXE€HHME UM BBIUUTAHUE BEKTOPOB.
VYMHOXEHHUE BEKTOpa Ha YUCIIO.

Heab: yuuTh 00y4aronuxcs BEIIOIHATE ASHCTBUS HAJ BEKTOPAMH KaK HAIIPaBIEHHBIMU
OTpe3KaMH.

3HaTh ¥ NOHMMATD:
- TIOHATHS BEKTOPA, HYJIEBOTO BEKTOPA, [UTMHBI BEKTOPA, KOJUTMHEAPHBIX BEKTOPOB, PaBEHCTBA
BEKTOPOB;



- OIepalMy HaJ BEKTOPaMH B TreOMETpUIecKoi hopMe (TIPaBUIIO TPEYTOIbHHUKA, PABUIIO
napajuieJiorpaMma, paBrsI0 MHOTOYTOJIbHUKA, PABUIIO TIOCTPOCHHS Pa3HOCTH BEKTOPOB U
BEKTOPA, MOJIYYAIOIIETOCs MPY YMHO>KEHUU BEKTOpPA Ha YHUCIIO); 3aKOHBI CII0KEHUSI BEKTOPO B,
YMHOKEHHSI BEKTOpa Ha YHUCIIO;
- opmyny a5t BEIYUCIICHHS CPETHEH TMHUN TPATeLUH.
YMmerThb:

- OTKJIaAbIBATh BCKTOp oT IIaHHOfI TOYKH,
- IIOJI30BAaTbLCA HpaBI/IJIaMI/I HpI/I HOCTpOGHI/II/I CYMMI)I, pa3HOCTI/I BCKTOpOB; BCKTOpa,

MOJTY4aIOIIeTOCAd MPU YMHOXKEHHUHU BEKTOpPA HA YUCIIO;
- IPUMEHATH BEKTOPBI K PELICHUIO 3a/1a4;
- HAXOIUTh CpeIIHIOIO JINHUKO TpeyFOJIBHI/IKa;

e Bekrop ompenensercs Kak HaIpaBICHHBIM OTPE30K M JCHCTBUA HAJ BEKTOpaMU
BBOIATCA TaK, KaK 3TO MNPUHATO B (1)I/ISI/IK€, T. €. KaK HeﬁCTBHSI C HaIpaBJICHHBIMHA
oTpe3kamu. OCHOBHOE€ BHUMaHHE JIOJDKHO OBITh YIEJNEHO BBIPAOOTKE YMEHUM
BBIIIOJIHATE  OII€palliid HaJd BCKTOpaMH (CKHa)II)IBaTI) BCKTOPbBI IO IIpaBUJIaM
TPEYroJIbHUKA U MapajiesIorpaMMa, CTPOUTh BEKTOP, PABHBIA Pa3HOCTH JBYX JAHHBIX
BEKTOPOB, a TaK)Ke BEKTOpP, PaBHBIH IPOM3BEJACHUIO JTAHHOTO BEKTOpAa Ha JaHHOE
YUCIIO0).

YV
KomMmMmyHukaTuBHbIE:
Kontponuposate nelictBus maptHépa. JloroBapuBaTbcst ¥ MPUXOIUTH K O0IIEMY PEIICHHIO B
COBMECTHOM JCSATEIHHOCTH, B TOM YHCJIC B CUTYallH CTOJKHOBEHHS HHTEPECOB.
PeryasitTuBHbIe:
Paznuuate cmoco6 u pesynbrar neictBus. O1ieHuBaTh MPAaBUILHOCTH BBHITTOJTHEHUS JICUCTBUS Ha
YPOBHE a/ICKBAaTHON PETPOCIIEKTUBHOM OI[EHKH.
ITo3HaBaTeabHBIE:
Bnagets 00mum npuémom pemrenus 3aaad. Vcrnonp30BaTh MOUCK HEOOXOAMMON HHPOPMALIHH
JUTSI BBITIOJTHEHUS 3a/IaHUH C UCIIOJIb30BAaHUEM YY€OHOU JTUTEPATYPhI

3. Merox koopaunat. 10 yacos.
PaznoxeHnue BeKTOpa MO JABYM HEKOJUIMHEapHbIM BekTopam. KoopauHaTbl BeKTOpa.
IIpocrelimue 3agayu B KOOpAMHATaX. YPaBHEHHUS OKPYKHOCTH U TMPSIMOM.
IIpumeHeHnEe BEKTOPOB U KOOPJMHAT P PEIICHUH 3a1a4.
Heanb:
MO3HAKOMHUTh C HWCIIOJBb30BAHHUEM BEKTOPOB M METOJla KOOPJAHHAT IIPU PCUICHUH
reOMETPUYECKUX 3a]1a4, YIYUTh MPUMEHSATH BEKTOPHI K PEIICHUIO 331a4
3HaTh H TOHUMATD:
- IOHATHE KOOPAUHAT BEKTOPA;
- IEeMMY U TEOPEMY O PasNIO’KEHUU BEKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM;
- MpaBuWJia IEHCTBUI HaJl BEKTOPAMU C 33JJaHHBIMU KOOPAMHATAMHU;
- IOHSATHE PaJNyC-BEKTOpa TOUKH;
- popMyITBI KOOPJMHAT BEKTOPA Yepe3 KOOPAUHATHI €r0 KOHIA M Havyalla, KOOPAUHAT CePEIUHBI
OTpe3Ka, JUIMHBI BEKTOPA U PACCTOSTHUS MEXIY IBYMSI TOUKAMH;
- YpaBHEHHUS OKPYKHOCTH U TIPSIMOM, OCceil KOOpAUHAT.
YMmern:
- packaabIBaTh BEKTOP MO JIBYM HEKOJUTMHEAPHBIM BEKTOPAM;



- HAaXOJUTb KOOPJMHATHI BEKTOPA,

- BBINOJIHAT JEHCTBUS HAJl BEKTOPAMH, 3aJaHHBIMU KOOPAMHATAMY;

- pemaTh MpOCTEHINHME 3aJauyd B KOOpJMHATAaX M MCIONb30BaTh WX MpPHU peuieHun Ooiiee
CJIOJKHBIX 3a/1a4;

- 3alMCHIBATh YPABHEHUS IIPSIMBIX U OKPYKHOCTEH, UCII0JIb30BaTh YPABHEHUs [IPU PELICHUU
3az1a4;

- CTPOUTb OKPYKHOCTH U MPsIMbIE, 3aJaHHbIC YPAaBHCHUSIMU.

° Ha npumMepax nokassiBaercs, Kak BEKTOPBI MOT'YT IPUMEHSTHCS K PEIIEHUIO
reoMeTpuIecKux 3anad. JlemoHcTtpupyercs 3(pHeKTUBHOCTh TPUMEHEHHUS
dhopMyn A KOOPAUHAT CEPEANHBI OTPE3KA, PACCTOSHUS MEXIY ABYyMsI
TOYKaMH, YPAaBHEHUUN OKPY>KHOCTH U NPSIMOI B KOHKPETHBIX IT€OMETPUIECKUX
3aj1auax, TEM CaMbIM JaeTcs MpefcTaBiIeHUEe 00 N3yUYEHUN F'€OMETPUYECKUX
(uryp ¢ moMoIbI0 METOI0B aJIreOpshl.

YV
KomMyHunkaTuBHBIE:
Y4uTBIBaTh Pa3aM4HbIE MHEHUS U CTPEMUTHCS K KOOPAMHALIMY PA3JIMYHBIX TO3HULIUN B
COTPYIHUYECTBE.

KonTtponupoBate neicTBrs MapTHEpA.

PerynsitTuBHbIe:
Y4uThIBaTh MPAaBUJIO B IJIAHUPOBAHUH U KOHTpOJIE criocoda perieHus. BHocuth HeoOXxoaumbie
KOPPEKTHUBBI B ICHCTBHE MTOCIIE €T0 3aBEPUICHUS HA OCHOBE Y4€Ta XapakTepa CACIaHHbIX
OLINOOK.

ITo3naBareanHbBIE:
Bragets 06mumM npuémom pemrenust 3aaad. [IpoBouTe cpaBHEHHE, CepHAITUIO U
KJIacCU(PHUKAITHIO TIO 3aJaHHBIM KPUTEPHUSIM.

4. COOTHOILIEHUSI MEK/Iy CTOPOHAMM M YIJIaMH TpeyroJbHuka. 11

qacoB.
CkansipHoe mpowusBeleHHue BEeKTOpOB. CHHYC, KOCMHYC M TaHI'€HC yria. TeopeMsbl
CUHYCOB M KOCHHYCOB. Pemienne TpeyroapHuKoB. CKalsapHOE TNPOU3BEIICHUE
BEKTOPOB M €ro IIPUMEHEHHE B TEOMETPUUCCKUX 3a1avuax.

Ilesib: MO3HAKOMUTH YYAIIUXCS C OCHOBHBIMH QJITOPUTMAMH PEIICHUS MMPOU3BOJIBHBIX
TPEYrOJbHUKOB.

3HATh H IOHUMATD:

- IOHATHS CUHYCa, KOCUHYCA U TaHTeHca Juis yriioB oT 0 ® 10 180°;
- OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO;
- popMyIBI TPUBEACHUS;
- GopMyIIBI 71 BBIYUCICHUS KOOPAUHAT TOYKU; COOTHOLIECHUS MKy CTOPOHAMHU U yTIIaMu
TPEYroJbHUKA:
- TEOpEMY O IJIOLIAU TPEYTOJIbHUKA;
- TEOPEMBI CHHYCOB M KOCUHYCOB U HM3MEpUTEIbHbIE padOThl, OCHOBAHHBIE HA MCIOJIB30BaHUU
3TUX TEOPEM;
- OTMIPEJICIICHUE CKAISIPHOTO MPOU3BEACHHS BEKTOPOB;
- YCJIOBUE NEPHEHAUKYIIPHOCTH HEHYJIEBBIX BEKTOPOB;
- BBIPAYKEHUE CKAJISIPHOTO MPOU3BEJECHUS B KOOPAMHATAX U €r0 CBOMCTBA.
- METO/IbI PELIECHUS TPEYTOJIbHUKOB.
YMmern:
- OOBSICHSATD, YTO TAKOE YrOJI MEXIY BEKTOPaAMU;
- IPUMEHSTh CKaJsIPHOE MPOU3BEICHNE BEKTOPOB MPU PEIICHUH F€OMETPUUECKHX 3a/1ay.



- CTPOUTB YIJIBI;
- INPUMEHATb TPUTOHOMETPUYECKMU ammapar [OpU pPELICHUU 3a1ad, BBIYUCIATH
KOOPAHMHATHI TOYKHU C
IIOMOILBIO CUHYCA, KOCUHYCA U TAaHT'€HCA YIJIa;
- BBIYMCIIATH IJIOMIA/1b TPEYTOJIBHUKA 110 IBYM CTOPOHAM U yIJIy MEKy HUMU;
- pemarsb TPeyroJbHUKHU.

e Cunyc um kocuHyc moboro yrma or 0° mo 180° BBomarcs ¢ moMouIbIO
€IMHUYHOU IOJIyOKPY>XHOCTH, JOKa3bIBAIOTCSI TEOPEMbI CUHYCOB U KOCHUHYCOB
M BBIBOJHUTCS ele oAHa ¢opMmylia IUIONIAAu TPEyrojibHUKa (IMOJIOBUHA
MIPOU3BEJAECHUSL JBYX CTOPOH Ha CHHYC yrIjla MEXAy HHUMH). ODTOT amnmnapar
MIPUMEHSIETCS K PEIICHUIO TPEYT0JIbHUKOB. CKaJIsipHOE MPOU3BEAEHUE BEKTOPOB
BBOJAUTCSI Kak B (u3uKe (IpoOu3BEACHUE JIMH BEKTOPOB Ha KOCHHYC yrja
MEXy HUMH). PaccMaTpuBaroTcsi CBOMCTBA CKaJISPHOTO MPOU3BEIAECHUS U €ro
MIpUMEHEHHWE MpPHU pELIeHUH TreoMeTpudecKkux 3anad. OCHOBHOE BHHUMAaHUE
clielyeT yJeJUuTh BbIPaOOTKE IPOYHBIX HABBIKOB B  IIPUMEHEHUU
TPUTOHOMETPHUUYECKOTO arnnapara py pelieHuH FreOMeTpUIeCcKuX 3aj1ay.
YV
KoMmmyHuKkaTuBHBIE:
VY4uTHIBaTh pa3HbIe MHEHHS M CTPEMUTHCS K KOOPAWHAIINH Pa3IMYHBIX TIO3HUIINH B
COTPYJHHYECTBE.

PerynsitTuBHbIe:
BaocuTh HEOOXOTUMBIE KOPPEKTUBHI B JEUCTBUE MOCJIE €r0 3aBEPIICHUST HA OCHOBE
ydéTa xapakTepa CIAeIaHHbIX OIIHOOK.

ITo3naBarebHBbIE:
Bnanets o6mum npuémom pentenus 3aaad. OpueHTUPOBATHCS Ha pa3zHOOOpa3ue
CcTIoco0OB penieHus 3a1ad4.

5. lninHa OKPYKHOCTH M IJIOMIAAb Kpyra. 12 yacos.

[IpaBunbHBIE MHOrOyrojdbHUKH. OKpPYKHOCTH, OIIMCAaHHAsI OKOJO HPaBUIBLHOTIO
MHOT'OYTI'OJIbHUKA U BIIMCaHHas B Hero. [locTpoeHne npaBUIIbHBIX MHOT OYTOJIbHUKOB.
Jlnuna okpyxHocTu. [Imomane kpyra.

Heab: pacmiupuTh U CUCTEMATU3UPOBATh 3HAHMS YyYallUXCSl 00 OKPYXKHOCTAX U
MHOTOYT'OJIbHUKAX.
3HaTh U IOHUMATD:

- OIpeJIeIeHHE MPABIIIBHOTO MHOTOYTOJIbHUKA,

- TEOpPEMBI 00 OKPYKHOCTH, OTIMCAHHOM OKOJIO IPABUIIBHOTO MHOTOYTOJIbHUKA, U OKPY>KHOCTH,

BIIMCAHHOW B MPaBUJIbHBII MHOTOYTOJIbHHUK;

- opMyIBI AJ1s BBIYMCICHUS YTi1a, IUIOMIA N U CTOPOHBI IPABUILHOTO MHOTOYT'OJIbHUKA U
paanyca BOUCAHHOM B HETO OKPYKHOCTH;

- GopMyIBI ATUHBI OKPYKHOCTU U AYTU OKPYKHOCTH;

- opMyITBI TUIOMIAAN KPYyTra U KPYrOBOTO CEKTOPa;

YMmeThb:
- BBIUUCIIATH IJIOMAN M CTOPOHBI PaBUIIbHBIX MHOTOYTOJIbHUKOB, PaJNYCOB BIIMCAHHBIX U
ONMCAHHBIX OKPYKHOCTEH;
- CTPOUTH MPaBUIbHbIE MHOTOYTOJILHUKH C IIOMOIIBIO HUPKYJIS U JIMHEUKH;
- BBIUUCIISATD JUIMHY OKPYKHOCTH, JUIMHY AYTH OKPYKHOCTH;
- BBIUMCIIATH IJIOIA/Ib KPyra U KpyrOBOT'O CEKTOpa.



e B Hayane TeMbl JaceTCs OINPENEICHUE I[PAaBUIBHOTO MHOTOYTOJIBHHUKA H
paccMaTpuBaIOTCs TEOPEMBI 00 OKPYKHOCTSIX, OIIMCAHHOM OKOJIO IIPaBUJIBHOTO
MHOTOYTOJIbHUKAa W BIMCAaHHOW B Hero. HeoOXommMo paccMOTpeTh MOHSTHS
JUITMHBI OKPY>KHOCTHU U IUIOMIAAM Kpyra U (opMynsl Juisi uX BerauciaeHus. C
IIOMOIIBIO OIIMCAaHHON OKPY>XHOCTH PEIIAIOTCSA 3ajJadd O IOCTPOCHUU Hpa-
BUJIBHOTO LIECTUYTOJIbHUKA M HOPAaBUJIBHOTO 2 N -yrojJbHHUKA, €CIU JaH
NPaBUJIbHBIA N-yroabHUK. @OpMyibl, BbIpaXKaloIlUe€ CTOPOHY IIPaBUIbHOTO
MHOIOyrOJIbHHMKA W pajuyC BIIMCAHHOM B HErO OKPY)KHOCTH Yepe3 paauyc
OMMMCAaHHOW OKPYXHOCTH, HCHOJB3YyIOTCS TPHU BBIBOJE (OPMYI AJIUHBI
OKPY’KHOCTH U IUIOWIAAH Kpyra. BeIBoJ1 onupaeTcss Ha MHTYUTUBHOE IIPEACTAB -
JICHHE O TIpejelie: Npu HEOTPAHMYEHHOM YBEJIMYEHUM YHCJIAa CTOPOH
MPaBUJILHOI'O MHOT'OYT'OJIbHHUKA, BIMCAHHOTO B OKPYXHOCTb, €r0 NHEPHUMETP
CTPEMUTCS K JUIMHE J3TOM OKPYXHOCTH, a IUIOMAaJb - K IUIONIaJu Kpyra,
OIrPaHUYEHHOI'0 OKPY’KHOCTBIO.

YV

KommyHukaTusHble:
KonTtponupoBate neicTBUs MapTHEpPA.

PerynsituBHbIie:
Y4yuTsIBaTh MPaBUIO B IJIAHUPOBAHUM U KOHTPOJIE criocoba pemeHus.

Ilo3naBareabHbIE:

Bnaners oOmuM npuémom penreHus: 3anad. CTpOUTH pedyeBOE€ BBICKAa3bIBaHUE B
YCTHOU M MUCbMEHHOU (popme.

6. /IBu:xkeHusi. 8 yacos.
OtoOpaxkenne miaockocTu Ha cebs. [lonsitue nBumxkeHusi. OceBass W IEHTpaJibHAS
cummMmeTpuu. [lapannenbHselit nepenoc. [ToBopot. HanoxxeHust u 1BUKECHUS.

ean:

MO3HAKOMUTH YUYaIIUXCs C TOHSITHEM JBHXKEHHUS U €ro CBOWCTBAaMH, C OCHOBHBIMU
BUAaMU OBY>KEHUN, CO B3AUMOOTHOIIIEHUSIMHU HAJIOKEHUI U OIBUKEHUIA.

3HATHL M IOHUMATh:
- OTIpeJIeJICHUE JIBW)KCHHUS U €ro CBOMCTBA;
-IIpUMEPHI IBUKEHHUS: OCEBYIO U IIEHTPAIBbHYIO CUMMETPHUH, MapajieIbHbI EPEHOC
U TIOBOPOT;
- IpH IBMOKCHUM J100ast purypa rnepexoauT B paBHYIO ei Gurypy;
- DKBUBAJICHTHOCTH NOHATHUN HAJIOKEHUSA U IBUKEHUS

YMeTh:
- OOBSICHATBH, YTO TAKOE OTOOPaKECHUE IIOCKOCTH Ha ceOsl;
- CTpOUTH 00pa3bl GUTYp MPU CUMMETPHUSX, NapaJUICTILHOM NEePEHOCE U TOBOPOTE;
- pemaTh 3aJ1aui C IPUMEHCHUEM JIBU)KCHUM.

L I[BI/I)KCHI/IC IITOCKOCTH BBOJHUTCs KakK 0T06pa>1<eHHe IIJOCKOCTH HaA CC6FI,
COoXpaHiaromiee pacCToOAHUC MCKAY TOYKaMMH. HpI/I pacCMOTpCHUNU BHUIOB
OBMOKEHHM OCHOBHOE BHHMAaHHE yAeIACTCAd MOCTPOCHUIO 06pa30B TOYCK,
IpAMBIX, OTPEC3KOB, TPCYTOJIBHUKOB IIPpU OCEBOM U HeHTpaHLHOﬁ CUMMCTpPUAX,
napaJjuieJIbHOM II€PEHOCE, ITOBOPOTC. Ha 3(1)(1)CKTHLIX IpumMepax MmoxKkasbiBacTCsa
IIPUMCHCHHUC JOBHKCHUU opu pemIeHUN TCOMETPHUYCCKUX 3adad. Ilousatue
HAJIO)KCHHUSA OTHOCHUTCA B JaHHOM KYypCC K YHCIY OCHOBHBIX HOHSITHH.
I[OKaSBIBaCTCH, qTo IIOHATHA HaJIOXKCHUA nu JBHUXKCHUSA ABIIAKOTCSA
SKBHBAJICHTHBIMU: JII000€ HAJOKCHHUE SBIISICTCS ABUXKCHUECM IINIOCKOCTH H
O6paTHO. HByLIeHI/IC J0Ka3aTCJIbCTBa HEC IABJIISACTCA 065{33TCJ'H>HBIM, OJJHAaKoO
CICAYCT paCCMOTPECTh CBA3b MOHSITHUN HAIO0XXEHHUS U IBUXKCHUS.



VYV

KomMyHnkaTuBHbIE:
KonTtponupoBats neicTBUA MApTHEDA.
PeryasituBHble:
Y4YuThIBaTh NPaBUIO B IMJIAHUPOBAHUU U KOHTPOJIE CIIOCO0a PEIICHHUS.
Ilo3HaBaTeabHbIE:

Bmagers o0mum npuémom penieHus 3amad. CTpOUTH pEYEBOE BBICKA3bIBAHHUE B
YCTHOUW UM MUCHbMEHHOU (hopme.

7. HavaabHble CcBeJdeHust u3 crepeomerpuu. OO0 axkcuomax
mIaHuMerpuu. 8 +2=10 yacos.

8. IToBTOpeHue. Pemienue 3agau. 7 4acos.

3aerHHeHI/Ie 3HaHPII>i, YMGHI/Iﬁ W HABBIKOB, IIOJTYYCHHBIX HA YPOKax IO JaHHBIM TEMaM
(kypc reomerpum 9 kiacca). YMeHue paboTaTh € pa3IWYHbBIMM HCTOYHHUKAMU
nH@pOopMaLuu.

Hean: IloBTOpeHnme, oOoOOIIEHWE W CHUCTEMaTH3allUs 3HAHWUW, YMEHHU U
HaBBIKOB 3a Kypc reometpuu 9 knacca. [lonroroska x OI'O.

YMmern:
- OTBC€YATh Ha BOIMMPOCHI IO U3YYCHHBIM B TCUCHUEC I0Ja TEMaM;
- IPUMEHATH BCE U3YUYECHHBIE TECOPEMBI IIPU PEIICHUU 3a/1aY;
- pemaTh TECTOBBIC 3aaHUs 0A30BOTO YPOBHS,
- pemarhb 3a/1a4y MOBBIIIEHHOTO YPOBHS CIOXKHOCTH.

YV
KomMmMmyHukaTuBHbIE:

YuuThIBaTh pa3Hble MHEHHS W CTPEMUTHCS K KOOPJAWHAIIMU PA3IMYHBIX TO3HMIIMA B
coTpynauuectBe. Chymare APYrux, MBITAThCAd NPUHAMATH JAPYryI0 TOYKY 3pEHHUs, OBITh
TOTOBBIM U3MEHUTH CBOIO TOUKY 3PCHHS.
PeryasitTuBHbIe:

OcyIecTBIATh UTOTOBBIN M MOIIArOBBIA KOHTPOJIb IO pe3ysbTaTy. BHOCHTH HEOOX0IUMBbIE
KOPPEKTHUBBI B JISHCTBHE MOCIIEC €0 3aBEPIICHUS Ha OCHOBE Y4€Ta XapakTepa CAeIaHHbIX
OIIHOOK.

Ilo3naBaTesibHBIE:
[IpoBOAMTH CpaBHEHHE, CEPUALIMIO M KIACCH(PUKAIIUIO TI0 3aJaHHBIM KPUTECPHUSIM.
AHaIU3UpOBaTh YCIOBHS U TPeOOBAHUS 3a/1a4.



Ka.ﬂeﬂnapﬂo — TEMAaTHIECCKOEC IVIAHUPOBAHHUE

Ne Tema ypoka KoJu-Bo Hara Hdara
OoKa 4acoB aKT
yp IJIaH ®
BBoaHoe noBropenue 24
1 Pemenne 3amau. TpeyroapHUKH. 1
) Pemienne 3aau. YeTbIpexyroibHUKH. 1
I'nasa IX. Bektopbl. (84)

3 [TonsiTue BexTopa. 1
4 [TonsiTue BexTopa. 1
5 CrnosxeHue U BBIYUTaHHE BEKTOPOB. 1
6 CrnosxeHue U BBIYUTaHHE BEKTOPOB. 1
7 CrnosxeHre U BBIYUTaHHE BEKTOPOB. 1
8 YMHOXEHUE BeKTOpa Ha yucio. [Ipumenenue 1

BEKTOPOB K PEHIEHUIO 3aa4.
9 YMHOXEeHUEe BeKTOpa Ha yucio. [Ipumenenne 1

BEKTOPOB K PEHICHUIO 3a4a4.
10 YMHOXEeHHEe BeKTOpa Ha yucio. [Ipumenenne 1

BEKTOPOB K PEHICHUIO 33/1a4.

I'nmasa X. Meroa koopauHar. (104)

11 Koopaunats! BekTOpa. 1
12 Koopaunats! BekToOpa. 1
13 [IpocTeitmue 3aga4u B KOOpAHATAX 1
14 [IpocTeitmue 3aga4u B KOOpAHATaX 1
15 VYpaBHEHHE OKPYKHOCTU U MPSMOM. 1
16 YpaBHEHHE OKPYKHOCTH U IIPSIMOM. 1
17 YpaBHEHHE OKPYKHOCTH U IIPSIMOM. 1
18 Pemenue 3agauy. 1
19 Pemenue 3agau. 1
20 KontponsHas padora Ne 1 «Bekropsl. MeTon 1

KOOpAuHaT»

I'naBa Xl. CooTHomeHHs1 M€Ky CTOPOHAMM U YIJIaMHU TpeyroJbHuka. CkajasipHoe




npousseaeHne BeKTopon. (114)

CuHyc, KOCUHYC, TAHT'€HC, KOTAaHI€HC YIJIa.

21 1
22 CunHyc, KOCUHYC, TAHT'€HC, KOTAaHT€HC YIJIa. 1
23 CunHyc, KOCHHYC, TAHT€HC, KOTAaHT€HC YIJIa. 1
24 CooTHoIIEHHE MEX/1y CTOPOHAMH U yIJIaMU 1
TPEYroJIbHUKA.
o5 CooTHoOIIEHHE MEXly CTOPOHAMU U yIIIaMU 1
TPEYroJIbHUKA.
26 CooTHoIIEHHE MEXly CTOPOHAMH U yIIIaMH 1
TPEYroJIbHUKA.
27 CooTHoIIEHHE MEXly CTOPOHAMH U YIIIaMH 1
TPEYroJIbHUKA.
28 CkarnsipHO€ MTPOU3BEICHNE BEKTOPOB. 1
29 CkansipHO€ MTPOU3BEICHNE BEKTOPOB. 1
30 Pemienue 3amau. 1
31 KontponbHas padota Ne 2 «CooTtHomenust Mexay | 1
CTOPOHAMH U YTJIaMH TPeyroyibHuKa. CKalsipHOe
MIPOU3BECHNE BEKTOPOB»
Iaasa XIl. J[1uHa OKPY:KHOCTH U IUJIOIAAL Kpyra. (12 u)
32 [IpaBunbHBIE MHOTOYTOJIBHUKH. 1
33 [IpaBunbHBIE MHOTOYTOJIBHUKH. 1
34 [IpaBunbHBIE MHOTOYTOJIBHUKH. 1
35 [IpaBunbHBIE MHOTOYTOJIBHUKH. 1
36 JlyivHa OKPY>KHOCTH U IJIOLIAAb Kpyra. 1
37 JlivHa OKPY>KHOCTH | IJIOLIAAb KpyTa. 1
38 JlivHa OKPY>KHOCTH | IJIOIIAAb KpyTa. 1
39 JlivHa OKPY>KHOCTH | IJIOLIAAb KpyTa. 1
40 Pemrenune 3anau. 1
a1 Pemenue 3agau. 1




42 Pemenue 3agau. 1
43 Kontponsnas padota Ne 3 «/{nrHa OKpyKHOCTH H 1
JIOIATb Kpyra»
I'nasa XIII. IBuskenusi. (84)
a4 Ilonsatue nBMKEHUS. 1
45 IlonsaTtue nBMXEHUS. 1
46 Ilonsatue nBMXEHHUS. 1
47 [TapannensHbIN IEPEHOC U TTOBOPOT. 1
48 [TapannensHbINA IEPEHOC U TOBOPOT 1
49 [TapannensHbIN IEPEHOC U TTOBOPOT. 1
50 Pemenue 3amgau. 1
51 KonTtponbHas padota Ne 4 «/[BrkeHus» 1
I'aaBa X1V. HauanbHble cBeleHUs U3 cTrepeoMeTpun. (84)
52 MHoOTOrpaHHHKH. 1
53 MHOrorpaHHuKH. 1
54 MHOrorpaHHuKH. 1
55 MHOTOrpaHHUKH. 1
56 Tena u MOBepXHOCTHU BpALCHHUS. 1
57 Tena u MOBEepXHOCTH BpALCHHUS. 1
58 Tena v MOBEpXHOCTH BPALIECHUS. 1
59 Tena v MOBEpXHOCTH BPALIECHUS. 1
00 akcuomax nmuIaHuMeTpuu (2 4)
60 006 akcuoMax MIaHUMETPUU 1
61 006 akcroMax MIaHUMETPUU 1




IMoBTOpeHue. Pemenue 3amxay. (74)

62 Pemenue 3agau. BekTopsl. 1

63 Pemenue 3agau. Merton koopauHar. 1

64 Pemenne 3ama4. COOTHOIIECHHUS MEX Ty 1
CTOPOHAMH U YIJIaMH TPEYTOJIbHUKA.

65 HTorosasi koHTpoJbLHas padora Ne 5 1

66 Pemenue 3amay. JlmmHa OKpy)KHOCTH | Iolomags | 1
Kpyra.

67 Pemenne 3amau. [IBuKeHUsI. 1

68 Pemenue 3amay. 1

Onucanue y4eO0HO—METOAMYECKOI0 U MATEPHATbHO-TEXHUYECKOr0 00ecnedeHus

00pa3oBaTeJIbHOIO MpoIecca:

I'eomeTpust 7-9 kmaccpl: yueOHUK 17151 0011e00pa3oBaTesbHbIX yupexaenui. / JI.C.
ArtanacsiH, B.®. byry3os, C.b. Kagomues, O.I".I1o3usik, U.W. FOquna. - M.:
[Ipocenienue, 2017.

I'eomerpus. 9 knacc. PaGouas TeTpaap: mocodue it ydanuxcs: o0ieoopa3oBaTeIbHbBIX
yupexaennil. Aranacss JI.C. uap. — M.: IIpocemenue, 2017.

[Iporpammsl 0011eo0pa3oBaTeIbHBIX YUpEKIACHUM. ['eomerpus 7-9
kiaccebl. CocraBurens: bypmuctposa T.A., - M.: IIpoceemenue, 2019 r.

I'eomerpus. 8 knacce. Aunaktuyeckue marepuansl. 3uB b.I'. u ap. — M.: [IpocBenienue.
2017r.

N3yuenune reomerpun B 7-9 kmaccax: Meron. Pexomenpganuu: kH. s yuwurens.
JI.C.AtanacsH u ap. — M.: IIpocsemenne. 2017r.



