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IMosicuuTeIbHAA 3aNIHCKA

PaGouass mporpamma mo reomerpuu g 9 Kilacca COCTaBJI€Ha HAa OCHOBE
@DenepallbHOTO TOCYIapCTBEHHOTO oOpaszoBarensHoro cranaapra (PI'OC) u TpeGoBaHuil K
pe3ynbTaTaM OCHOBHOro o0Imiero ooOpaszoBanus, npenctaBieHHbix B OI'OC. B mporpamme
IpeyCMOTPEHbI pa3BuTHE BceX 0003HaueHHBIX B PI'OC OCHOBHBIX BHUIOB JAEATEIHLHOCTH
YUEHUKOB U BBINOJIHEHUE Lienel u 3aaad, nocraBieHHbIXx OI'OC.

[Iporpamma pa3paboTaHa Ha OCHOBE CIIEAYIONIMX HOPMATHBHBIX JOKYMEHTOB M
METOJAMYECKIX MAaTEPUAIIOB!

— @enepansuHoro ['ocymnapctBenHoro OOpaszoBarenbHoro CTaHapTa OCHOBHOTO OOIIETO
obpazoBanus (mpuka3 MunuctepcTBa oOpa3zoBanus U Hayku Poccuiickoit denepanuu ot
17 nexadps 2010 roga Ne1897);

— ®@epnepanbHoro 3akoHa «O06 obpaszoBanuu B Poccuiickoit @enepanumny «273-d3 ot 29
nekabps 2012 rona;

—  Yue6noro mana MBOY Usiprakunackoi COLLl Ha 2023-2024 y4ueOHbIH TOS,

— IIporpammsr 00mieoOpa3oBarenbHbIX yupexaeHuil. ['eomerpust 7-9 xinaccel. CocTaBUTENb:
bypmuctpoa T.A., M.: [Ipocsemienue, 2014 r.

[Iporpamma coorBercTByeT YyueOHMKY [eomerpuss 7 — 9. VYueOHUK s
obmieoOpaszoBarenbubix yupexaenuit. / JL.C. ArtanacsH, B.®. byrty3os, C.b. Kanomies,
O.I'.Ilo3usik, .M. IOauna. / M.: [Ipocsemnienue, 2014.

Henau n 3axa4n 00yueHus

B xone oOyuenus moayns «'eomeTpun» Mo JaHHOW MpoTrpamMMme C UCHOJIb30BAHUEM
yueOHUKa U METOAMYECKOTO TOCOOUS ISl YUUTEJIs, PEIIAlOTCS CJIeyIoIue 3aJaUu:

— CHCTEMAaTHYEeCKOE U3Y4YeHHE CBONCTB reOMEeTpUYEeCKUX (PUryp Ha IIIOCKOCTH;

— (opmMupoBaHuEe MPOCTPAHCTBEHHBIX MPEACTABICHUI; Pa3BUTHUE JOTUYECKOTO MBIILICHUS
U MOJrOTOBKA ammapara JJig U3y4eHUs CMEXHBIX JUCHUIUIUMH ((pusmnka, yepueHue u ap.)
U Kypca CTEpEOMETPHUH B CTapILIUX KJaccax;

— OBJAJCHUE KOHKPETHBIMH 3HAHUAMH HEOOXOIUMBIMU /U IPUMEHEHHUS B MPAKTHUYECKOU
JIeSITCIILHOCTH.

Henau o0y4yenus:
B HanpaBJ/ieHUM JTUYHOCTHOTO PA3BUTHS:

— Ppa3BUTHE JIOTHYECKOTO M KPUTHUUYECKOTO MBIIUICHUS, KYJIbTYphl PEYH, CIIOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

— (¢GopMHpOBaHME Yy YYAIIUXCS HMHTEJUIEKTYalbHOW YECTHOCTM M OOBEKTHBHOCTH,
CIIOCOOHOCTH K TPEOJOJEHUI0 MBICIUTEIbHBIX CTEPEOTUIIOB, BBITCKAIOIMIUX U3
OOBIEHHOTO OIIBITA;

— BOCIHTAHHWE KayecTB JIMYHOCTH, OOECIEeYUBAIONIUX COIMAIBHYI0 MOOMJIBHOCTH,
CIOCOOHOCTh TPUHUMATh CAMOCTOSITEIIbHBIC PEIICHHUS;

— (GOpMHpOBaHHE KAYeCTB MEBINLICHUS, HEOOXOAUMBIX I agalTallid B COBPEMEHHOM
nH()OPMAITMOHHOM OOIIECTBE;

— pa3BUTHE MHTEpeca K MaTeMaTHYeCKOMY TBOPUYECTBY U MAaTEMaTUYECKUX CIIOCOOHOCTEH.

B MeTanpeaMeTHOM HANIPABJIEHHUH:

— (dopMHpOBaHHE MPEICTABICHUI O MaTEMATHKE KaK YacTH OOIIEUeTIOBEUSCKON KYJIBTYPHI,

0 3HAYMMOCTH MaTeMaTUKU B PA3BUTUU IIUBUIIN3AIIMN U COBPEMEHHOI0 O0IIIECTBA;
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— pa3BUTHE TPEJICTABICHUI O MareMaTHKe Kak (opMe OINMUCAHUS W METOJAE MO3HAHUS
JeMCTBUTENIBHOCTH, CO3JIaHHE YCJIOBUHM Ui NPUOOpPETeHHs MEePBOHAYAIBHOIO OINbITA
MaTeMaTHYECKOT0 MOJICIIUPOBAHMUS;

— (QopmupoBaHue OOIIKMX CHOCOOOB MHTEIEKTYalIbHON HEATENbHOCTH, XapaKTEpHBIX IS
MaTeMaTHUKUd M SBJSIIOIIMXCS OCHOBOHM IO3HABATEIbHOM KyJIbTYpBl, 3HAUMMOM IS
pas3INYHbIX Cep YeI0BEeUEeCKOH e TeNIbHOCTH.

B npeamMeTHOM HanpaBJeHMH:

— OBJAJEHHE MaTeMaTHYECKUMH 3HAHUSMH W YMEHHSIMH, HEOOXOJUMBIMH  JUIs
OpOJOJDKEHUs OOy4deHMs B CTaplledl IIKoJe WM HHBIX 001eo0pa3oBaTeabHbIX
YUPEXKJIEHUAX, U3YUEHUSI CMEXHBIX TUCLUIUIMH, IPUMEHEHUS B IOBCEIHEBHOM JKU3HH;

— co3laHue (QyHIamMeHTa JJii MAaTeMaTU4YecKoro pa3BUTHUS, (POPMHpPOBAHUS MEXaHU3MOB
MBILIICHHS, XapaKTePHBIX I MAaTEMaTHUECKOU esITeIbHOCTH.

Coaep:xanue yueOHoro npeamera «I'eomerpus 9»
BekTopsl u MeToa kKoopauHat (19 u.)

[lonsitne Bektopa. PaBeHcTBO BekTOpoB. CloK€HHWE U BBIYMTAHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4yuClo. Pa3nojkeHue BEKTOpa IO JABYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunats! BexTopa. [IpocTeiimme 3a1auu B KOOpAUHATAX. Y PaBHEHUSI OKPYKHOCTH U IPSIMOM.
[TpuMmeHeHnEe BEKTOPOB U KOOPAMHAT IIPU PEILIEHUU 3a]ad.

OcHoBHasl 11€JIb — HAY4MTh YYalMXCsl BBIIOJHATH JACUCTBUS HaJ BEKTOpPaMHU Kak
HalpaBJIEHHbIMU OTPE3KaMHM, YTO BAXKHO JUIsI IPUMEHEHHs BEKTOPOB B (PU3HKE; MO3HAKOMUTDH C
HCIIOJIb30BAHUEM BEKTOPOB M METOAa KOOPAMHAT IIPH PELIEHUN IeOMETPUYECKHUX 3a1ad. BekTop
OIpeeIIAeTCs. KaK HalpaBICHHBIA OTPE30K M IEHUCTBUS HAJ BEKTOPAMU BBOJISTCS TaK, KaK 3TO
NOPUHATO B PU3UKE, T. €. KaK ACWCTBUS C HAIIPABICHHBIMU OTPE3KaMH.

OcHOBHOE BHUMaHHME JOJKHO OBITh YAENEHO BBIPAOOTKE YMEHMH BBINOJIHAThH
ornepanuuy HajJ BEKTOpaMH (CKJIaJabIBaThb BEKTOpPbl [0 MpaBWiaM TpPEYroJbHUKA U
[apaJuIeJIorpaMMa, CTPOUTD BEKTOP, PaBHBIM Pa3HOCTH JIByX JAHHBIX BEKTOPOB, a TAKXKE BEKTOP,
PaBHBIH IPOU3BEACHUIO JAaHHOTO BEKTOPA HA JAHHOE YHCJIO).

Ha npumepax mnokassiBaeTcsi, Kak BEKTOPbl MOTIYT HIPHUMEHATHCS K PELICHHUIO
reoMeTpuueckux 3amad. Jlemoncrpupyercss 3((EeKTHBHOCT, NpUMEHEHUs (opMyn JUIs
KOOpPJMHAT CEPEJUHBI OTPE3Ka, PACCTOSIHUSA MEXKIY ABYMs TOUYKAMM, YPABHEHUN OKPYKHOCTH U
OpsSMOM B KOHKPETHBIX T€OMETPUYECKHX 33Jadax, TEM CaMbIM JaeTcs IpeJCTaBlIeHHE 00
U3yYEHHH F€OMETPHUECKUX (PUTYP C TTOMOILILIO METOJIOB aJIreOpHl.

CooTHoOlIEHUsT MEKIY CTOPOHAMHU H YIrJaMu TpeyroabHuka. CkajsipHoe npousBeleHHe
BeKTOpPOB(14 4.)

CuHyc, KOCHMHYC W TaHI€HC yrjia. TeopemMbl CHHYCOB M KOCHUHYCOB. Pemenue
TpeyroiabHUKOB. CKalsipHOE MPOU3BEIECHUE BEKTOPOB U €ro MPUMEHEHHE B TN€OMETPUUYECKHX
3a/1a4ax.

OcHoBHasl 1IeJIb — Pa3BUTh YMEHHE YYAIIUXCS MPUMEHATH TPUTOHOMETPUYECKHI
armapar IpH PEeIICHUU T€OMETPUYECKUX 3a1ay.

Cunyc u xocunyc jro6oro yria ot 0° qo 180° BBOAATCS ¢ MOMOIIBIO €IUHUYHOMN
IMOJIYOKPYKHOCTHU, JOKa3bIBAKOTCA TCOPEMblI CHHYCOB W KOCHMHYCOB W BBIBOAUTCA CIIC OJHA
dopmyIa rIomaan TpeyroJbHUKa (MOJIOBHHA TPOU3BEACHUS IBYX CTOPOH HA CHHYC YTJia MEXKIY
HUMH). DTOT ammapar NpUMEHSETCS K PELIEHUIO TPEYTOJIbHUKOB.

CkanspHoe Mpou3BeJeHHEe BEKTOPOB BBOJIUTCS Kak B (U3UKE (MIPOU3BEACHUE IIIMH
BEKTOPOB Ha KOCHHYC YIJla MEXIy HUMH). PaccMaTrpuBarOTCs CBOWMCTBA CKAaISIPHOTO
NIPOM3BE/ICHUS U €r0 IIPUMEHEHHUE MPHU PEIICHUH FCOMETPUICCKUX 3a]1a4.



OCHOBHOE BHHMAaHUE clIeayer yACIHTb BBIpa6OTKe IMIPOYHbBIX HABBIKOB B
INPUMCHCHHUU TPUTI'OHOMCETPUYCCKOI'O allllapara Ipu pCIICHUHN I'COMCTPHUICCKUX 3a/1a4.

JimHa okpykHOCTH M IJIomAAb kpyra (11 4.)

[IpaBunbHble MHOrOyrojibHUKH. OKpYKHOCTH, ONHUCAHHAs OKOJIO IPABHJIBHOTO
MHOI'OYroJIbHHMKa W BIIMCAaHHAd B HCIO. HOCTpOeHI/Ie IMPpaBUJIbHBIX MHOT'OYT'OJIbHUKOB. I[JII/IHa
oKpykHOcTH. I Imomans kpyra.

OcHoBHas 1eJIb — PACIIUPUTH 3HAHKUE YYaIUXCs O MHOTOYTOJIbHUKAX; PACCMOTPETh
HOHATHUS JUIMHBI OKPY)KHOCTH W IUIOIIAAM Kpyra M (opMyisl /Ui UX BbluucieHus B Hauane
TEMBbl JAeTCsl ONpE/ETeHNnEe MPAaBUIBHOIO MHOIOYTOJbHHKA M PAcCMAaTpPUBAIOTCS TEOpeMbl 00
OKPY’KHOCTSIX, OINMCAHHOM OKOJO IPAaBWJIBHOTO MHOIOYTOJIbHMKAa M BIHCAaHHOW B Hero. C
IIOMOILIBIO  OMMCAaHHOW OKPY)KHOCTH pEINAIOTCs 3aJaud O IIOCTPOCHMM IPaBHIBHOIO
MECTUYTOJIbHUKA U IPABUJIIBHOT'O 12-erJII)HI/IKa, €CJIn JaH HpaBHJIBHI)Iﬁ I1-YTOJIbHHUK.

@opMyIbl, BBIPAXKAKIIKAE CTOPOHY IIPABUIBHOTO MHOIOYIOJBHHMKA H PaanycC
BIIMCAHHOW B HETO OKPYKHOCTH 4Y€pe3 PAJUYC OINHUCAHHOW OKPYKHOCTH, MCIOJIB3YIOTCS INPH
BbIBOZIE (hOpMYJl JUIMHBI OKPY>KHOCTH M IUIOIIAAM Kpyra. BbIBoJ omupaeTrcss Ha MHTYWTHUBHOE
IpeCTaBiIeHUE O Mpefesie: NPU HEOTPAaHWYCHHOM YBEJIMYEHUH YHUCIIa CTOPOH IPaBHIBLHOIO
MHOI'OYT'OJIbHUKA, BIIMCAHHOI'O B OKPYXHOCTb, €r0 IEPUMETp CTPEMHUTCS K JJIMHE STOU
OKPY>KHOCTH, a IUIOIAAb — K IUIOIIAAN KPYTa, OrPaHUYEHHOI'0 OKPY>KHOCTBIO.

JABm:kenus (7 4.)

OtoOpakenue miockoctu Ha ceOd. Ilonstue nBuxenus. OceBas U LEHTpalbHAs
cummetpuu. [lapamnensHbii nepenoc. [loBopot. Hanoxxenust u 1BH>KEHUA.

OcHoBHasi 1L€b — I[I03HAKOMUTH Y4YAllUXCSl C IOHSATHEM JBM)KEHHUS U €ro
CBOMCTBaMM, C OCHOBHBIMM BMJaMU JABW)KCHHH, C B3aMMOOTHOIICHUSMU HAJIOXKCHUM U
IBIKECHUH.

JIBI)KeHHE IJIOCKOCTH BBOJAMUTCS Kak OTOOpakeHHWE IUIOCKOCTH Ha  ceOd,
COXPaHSIOIIEE PACCTOSHUE MEXIAY TOoukaMu. [Ipm paccMoTpeHMM BUIOB ABM)KEHHH OCHOBHOE
BHUMAaHUE YAENAETCS MOCTPOSHHIO 00pa3oB TOYEK, MPSAMBIX, OTPE3KOB, TPEYTOJbHUKOB IPU
OCEBOM M ICHTPAJbHOW CHUMMETPHSIX, MapajlieIbHOM IepeHoce, moBopore. Ha addexTHhIx
npuMepax I10Ka3blBae€TCs IMPUMEHEHHE [BWKEHUI INpU pPEIICHUH T'e€OMETPUUYECKHUX 3aj]ad.
[lonsiTHE HaIOXEHUSI OTHOCUTCS B JAHHOM Kypce K YHMCIy OCHOBHBIX MOHATHH. Jloka3piBaeTcs,
YTO MOHATHS HAIOXKEHUS U IBUKCHUS SBISIFOTCS SKBUBAJICHTHBIMU: JII000€ HAJIOKEHHUE SBIISCTCS
JBIDKEHUEM IUIOCKOCTH M 0o0paTHO. V3yueHue JoKa3aTeabCTBa HE SIBJIETCS 00s3aTelbHbIM,
OJIHAKO CJIEyeT PACCMOTPETH CBA3b IIOHATUI HAJIOKEHUS U IBUKEHUS.

HavanbHble cBeieHusi U3 crepeomerpuu (4 4.)

IIpenmer crepeomerpusa. MHuororpannuk. IIpmsma. Ilapasmenenunen. Llununap.
Konyc. Cdepa u map.

OcHoBHast 1leJIb — [O3HAKOMHUTbH Y4YalIUXCi C MHOTOIpAaHHUKAaMU;TeIaMH U
MOBEPXHOCTSIMH BpAIICHHS.
006 akcuomax reomerpus (1 4.)

006 akcroMax maHuMeTpuu. HekoTopble CBeIeHHS O Pa3BUTHH F€OMETPUU

OcHoBHas 1enb — JaTh Oojiee TIIyOOKOE TMPEJCTaBICHUE O CHCTEME aKCHOM
IUTAHUMETPHUH U aKCHOMATHYECKOM METOJIe

IHoBTOopenue (10 u.)



[Tapannensubie npsmbie. TpeyronbHUkH. YeTblpeXxyroabHUKU. OKPYKHOCTb.
OcHOBHas 11€71b — HUCMOJIB30BaTh MATEMaTHUCCKUE 3HAHUS JJIsI PEIICHUS Pa3TuIHBIX
MaTeMaTHYECKUX 3a/1a4.
Onucanue Mecta yueOHOro npeaMera B yueOHOM IJIaHe

B cootBercTBumn yuebnomy tuiany MBOY Usiprakunackoit COILL peanusyetcst B o0beme 2
yaca B Hezenmo (68 yacoB B roz). B cooTBeTcTBHM ¢ ydeOHBIM KaJleHAApHBIM I'papUKOM NEPHOA
oOyueHnus 34 Henemb.

JIn4HOCTHBIE, MeTaNpeAMeTHbIE U NIPeIMeTHbIC Pe3yJIbTAThI 0CBOCHHUS Y4eOHOr0
npeaMera

[IporpaMma  o0ecrnieuMBaeT  JOCTHXKEHUS — CIEQYIOIIMX  PE3yJbTaTOB  OCBOEHHUS
00pa30BaTeNnbHOI MPOrpaMMbl OCHOBHOTO 0011Iero 00pa3oBaHMUs:

JUYHOCMHbIE:

o dbopMHUpOBaHHE OTBETCTBEHHOI'O OTHOIICHHMS K YYEHHIO, TOTOBHOCTH U
CIOCOOHOCTH OOYYaIOUIMXCS K CaMOPa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIMH K
0o0yu4eHHIO U TO3HAHUIO, BRIOOPY HajbHeimero odpazoBaHusi Ha 0a3e OPUEHTUPOBKH B MHpE
npodeccuii U TpodheCCHOHATBHBIX PEOYTESHUIN, 0CO3HAHHOMY TIOCTPOSHUIO HHIUBUAYATHHON
00pa3oBaTenbHOI TPACKTOPUU C YUETOM YCTOMUMBBIX MTO3HABATEIBHBIX HHTEPECOB;

o ¢dbopMupOBaHUE 1IETOCTHOIO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHOM MPAKTUKH,
o dbopMHupoBaHHE  KOMMYHUKATHBHOM  KOMIIETEHTHOCTM W OOIICHHH U

COTPY/ZHUYECTBE CO CBEPCTHUKAMH, CTAPILIMMHU U MIIQAIUMH B 00pa30BaTe/IbHOM, O0IIECTBEHHO
I0JIE3HOM, y4eOHO-HCCIEe10BATENbCKOM, TBOPYECKON U JPYTUX BUJAX AEATEIbHOCTH;

. YMEHHE SICHO, TOYHO, IPAMOTHO M3JIaraTb CBOU MBICJIM B YCTHOM M MHCbMEHHOMN
peun, MOHUMAaTh CMBICJI IIOCTABJIEHHOW 3aJayd, BBICTpauBaThb ApPryMEHTALUIO, INPUBOJUTH
IPUMEPBI U KOHTPIIPUMEPHI;

o KPUTUYHOCTh MBIIUICHUS, YMEHHE pPaclno3HaBaTh JIOTUYECKHM HEKOPPEKTHBIE
BBICKA3bIBaHUS, OTJIMYATh TUIIOTE3Y OT (paKTa;

o KpEaTUBHOCTh MBILIUICHUS, WHULUATUBY, HAXOJYUBOCTh, AKTHUBHOCTb IpPH
pELIEHNU TEOMETPUUECKHX 3a/a4;

o YMEHHE KOHTPOJIHMPOBATH MPOIECC W Pe3yibTaT ydeOHOW MaTeMaTHYECKON
JIEATEIIbHOCTH;

o CIOCOOHOCTH K SMOIIMOHATILHOMY BOCIIPHUSITHIO MAaTEMaTHYECKUX OOBEKTOB, 3a/1a4,
PELIEHU, pacCyKIACHUM;

Memanpeomemuule:

pezyisamugtble VHUBEePCalbHble YyeOHble 0elcmeus.

o YMEHUE CaMOCTOSITENIbHO IUIAHUPOBATh aIbTEPHATUBHBIE IYyTU JOCTHXKEHHS

neneil, OCO3HaHHO BHIOMpaTh Hambonee d((eKTuBHBIE CMOCOOBI peIIeHUsT Y4YeOHBIX U
NIO3HABATENIbHBIX 33]1a4;

. YMEHHUE OCYIICCTBIISITh KOHTPOJIb IO PE3yJIbTaTy U CIIOCOOY JIEHCTBHS Ha YPOBHE
MPOU3BOJIFHOTO BHUMAHUS U BHOCHTH HEOOXOIUMbIC KOPPEKTUBHI;

o YMCHHE aJIeKBAaTHO OICHUBATh MPABUIBHOCTh WJIH OIIMOOYHOCTH BBHITIOJHEHUS
yueOHOI1 3a/1auu, €e 00BEKTHUBHYIO TPYJTHOCTh M COOCTBEHHBIC BO3MOYKHOCTH €€ PEIICHUS;

. NOHUMAHHE CYIHOCTH AITOPUTMUYECKUX TPEANUCAHUA U YMEHUE JICHCTBOBATD B
COOTBETCTBUHU C MPE/IOKEHHBIM aJITOPUTMOM;

o YMEHHE CaMOCTOSITEIIbHO CTaBHThH IIC]IM, BEIOMPATh U CO3JaBaTh aJITOPUTMBI IS
pelIeHns y9eOHBIX MATEMAaTHICCKUX MTPOOIIEM;

o YMCHHC IUIAHHPOBATh W OCYIIECTBISTH JIEATEIBHOCTh, HAIPABJICHHYIO Ha

PEICHUEC 3aaa4 UCCIICAOBATCIIbCKOI'O XapaKTEpa,
NO3HABAMENbHbIE VHUBEPCAIbHbLE VYeOHble 0eUCBUS.
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® OCO3HAHHOE BIJIAJICHHUE JIOTUYECKUMU JICHCTBUSMH OTIPE/ICICHUS TIOHATH, 00001IeHus,
YCTAHOBJICHHSI aHAJIOTUH, KJIacCU()UKALIMU Ha OCHOBE CAMOCTOSATEIBHOI0 BEIOOpAa OCHOBAHUH U
KPUTEPUEB, YCTAHOBIICHUS POJOBHUIOBBIX CBS3EH;

® YMEHUE YCTaHABIMBaThb IPUUYMHHO-CIECICTBEHHBIE CBS3U, CTPOUTH JIOTMYECKOE
paccyxaeHHe, yMO3aK/IIoueHue (MHIyKTUBHOE, A€TyKTUBHOE U 10 aHAJIOTUH) U BbIBOJIBI;

® YMEHUE CO3/1aBaTh, IPUMEHSTh U IPEOOPa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEJICTBA,
MOJIENI M CXEMBI JUIs pelIeHNs y4eOHbIX U IT03HABaTEIbHbIX 33/1a4;

¢ (opmupoBaHue M pa3BUTHE Y4eOHOM M OOIIENOIb30BATEILCKON KOMIIETEHTHOCTHU B
o0jacTu  MCHOJB30BaHUS  HMH(OPMALIMOHHO-KOMMYHMKAIMOHHbIX  TexHosoruii  (MKT-
KOMIIETEHTHOCTH);

¢ (popMupoBaHUE NEPBOHAYAIBHBIX MPEICTABICHUH 00 MIEsIX U O METOJax MaTeMaTHKH
KaK YHUBEPCAJIBHOM SI3bIKE HAYKU U TEXHUKHU, CPEJCTBE MOJIECIIMPOBAHUS SIBJIEHUN U MPOLIECCOB;

® yMEHUE BUJETb MAaTEMaTHYECKYyl0 3aJauy B KOHTEKCTE HIpOOJIEMHON cHUTyaluu B
JPYTUX JUCLHUIUIMHAX, B OKPYKAOLEH )KU3HY,

® YMEHHE HAaXOIUThb B pPAa3IMYHbIX HCTOYHHMKAX HH(OpMAIMIO, HEOOXOAUMYIO JUIs
peleHnsl MaTeMaTHYeCKuX NpoOJjeM, W TPEACTaBIsATh €€ B IOHATHOH (opme; MPUHUMATH
pelLlIeHNE B YCIOBUAX HENOIHON U N30BITOYHOMN, TOUHOW U BEPOATHOCTHOW MH(pOPMALIUY;

® yMEHHE IOHUMATh U UCIOJIb30BATH MATEMAaTHUECKUE CPEICTBA HAIJISIIHOCTHU (PUCYHKH,
YEepTEXKH, CXEMBI U JIp.) Ul WUIIOCTPALIUH, HHTEPIIPETAllH, apTyMEHTALIUN;

® YMEHHUE BBIJBUTaTh TUIOTE3bl MpPHU pELIEHUH Y4YeOHBIX 3a7ad M IOHUMATh
HE00XO0JUMOCTb UX ITPOBEPKH;

® yMEHUE MPUMEHATh MHJIYKTUBHBIE U JE€IYKTHUBHBIE CIOCOOBI pacCyKIEHHUIl, BUIETh
pa3IM4YHbIE CTPATErUU PELICHMs 3a/1a4;

KOMMYHUKAMUBHbIE VHUBEPCANbHbLE Y4eOHble 0etUCmEUsL:

® YMEHUE OpPraHU30BBIBATH y4EOHOE COTPYAHHYECTBO U COBMECTHYIO IESTEIIBHOCTH C
yYUTENEeM M CBEPCTHUKAMU: OINpPENeNATh LENd, pachpeacsaTh (pYHKUUU M POJIU YYaCTHUKOB,
oOurme croco0sl paboThI;

¢ yMeHHEe padoTaTh B IpyIIe: HaXOAUTh OOIIee pelieHre W pa3pemarb KOH(INKTH Ha
OCHOBE COIVIACOBAHUS NO3ULMN U y4eTa UHTEPECOB;

e CIIylIaTh APTHEPA;

¢ (opmynupoBaTh, apryMEHTHPOBATh U OTCTauBaTh CBOE MHEHHUE;

npeomemuuwie:

. OBJIaJicHUE ©0a30BbIM MMOHATHMHBIM ammaparoM IO OCHOBHBIM pazjienaM
COJIepKaHUs; MpeJICTaBlIeHHe 00 OCHOBHBIX M3Yy4aeMbIX MOHATUSAX (reomerpuueckas ¢urypa,
BEJIMYMHA) KaK BaXHEMIIMX MAaTEMaTHYECKUX MOJENSAX, MO3BOJIAIOIIMX ONUCBHIBATH U U3ydaTh
pealIbHbIE NIPOLIECCH] U SBICHUS;

. yMeHHE pabdoTaTh C TEOMETPUUYECKUM TEKCTOM (aHaJIM3UpOBATh, W3BJIEKATh
HE00X0uMyl0 HH(GOpMalLHI0), TOYHO W TPaMOTHO BBIpaKaThb CBOM MBICIM B YCTHOH H
NUCbMEHHOW pe4Yd C [PUMEHEHHUEM MaTeMaTHYeCKOM TEPMHHOJIOTMM U  CHMBOJIMKH,
UCIOJIb30BaTh PpA3MYHbIE S3bIKM MAaTEMaTHKH, MPOBOJIUTH KJIACCU(PHUKAIMU, JIOTHYECKHE
000CHOBaHUS, JOKA3aTEIbCTBA MAaTEMATUUECKUX YTBEPKICHUN;

. OBJIaJICHUE HABbIKAMU YCTHBIX MMCbMEHHBIX, MHCTPYMEHTAIbHBIX BHIYMCICHUM;

. OBJIaJICHUE T€OMETPUUYECKUM SI3bIKOM, YMEHHUE MCIIOJIb30BaTh €ro JUIsl OMHCAHUS
IIPEIMETOB  OKPYKAIOILEro MHpa, Ppa3BUTHE INPOCTPAHCTBEHHBIX IMPEIACTABICHUNA U
n300pa3UTEIbHBIX YMEHUH, TPUOOPETEHNE HABBIKOB TEOMETPUIECKUX ITOCTPOCHUIA;

. YCBOEHHME CUCTEMAaTHYECKUX 3HAHUH O TIOCKUX (UTypax U UX CBOHCTBAX, YMEHHE
IPUMEHATH CUCTEMATHYECKUE 3HAHUSA O HMUX JJI PELICHUS T'€OMETPUYECKUX U IMPAKTUYECKHUX
3az1ay;

. YMEHHE U3MEPATH JJIMHBI OTPE3KOB, BETUYUHBI YIJIOB;




. YMEHHE MPUMEHATh W3YYEHHbIE MOHATHUS, PE3YyJbTaThbl, METOJbl IJISl PELICHUS
3a/a4 MPAKTUYECKOr0 XapaKTepa M 3aJad M3 CMEXKHBIX IUCLUUIUIMH C HCIOJIb30BAHHUEM IIpU
HEO0OXOJUMOCTHU CIPABOYHbIE MaTEpUabl 1 TEXHUUYECKHUE CPENICTBA.

IInanupyemble pe3y/ibTaThl H3y4YeHUs] Kypca

B xonme mpenonaBanus reomerpuum B 9 kimacce, paboTbl Haa (GOpMHpPOBAHUEM Y
o0yyJaroImuxcs MepeyrcieHHbIX B IIpOrpaMMe 3HaHUH M yMEHMH cieqyeT oOpaliath BHUMaHHE
Ha TO, YTOOBl OHHU OBJIAJICBAIM YMEHHUSIMH 00lle y4eOHOIo XapakTepa, pa3HOOOpa3HbIMU
CIOCO0aMHU AesITeIbHOCTH, IPUOOPETAIH OIIBIT:

B pezynomame uzyuenus kypca ceomempuu 9 knacca ooyuarowuecs O0NIICHbI:

Jonsicnvl 3Hamv/nonumams:

Crnenyrouiye MoHATHUS : BEKTOP, CYMMa U pa3HOCTh BEKTOPOB; IIPOU3BEICHUE BEKTOPA Ha
YHCJIO, CKAJIIPHOE IIPOU3BEIEHNE BEKTOPOB; CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC; TeOpeEMa
CHUHYCOB U KOCUHYCOB; PEIIEHUE TPEYTOJIbHUKOB; COOTHOLIEHHE MEX/1y CTOPOHAMU U YIJIlaMU
TpeyroyibHuKa. OnpenesaeHne MHOIOyroJbHUKA; (POPMYIIbI ITTMHBI OKPYKHOCTH, IIJIOIIAN KPYyTa;
CBOMCTBA BIIMCAaHHOM M OIIMCAHHOM OKPYXHOCTH OKOJIO IIPABWJIBHOIO MHOTOYI'OJIBHUKA;
NOHATHE ABM)KCHUSI HA TUIOCKOCTH: CUMMETPUSL, TapajlIeNIbHBIN IEPEHOC, TTOBOPOT.

JonstcHbl ymemsp: 1071b30BaTbCs TEOMETPUUECKUM SI3BIKOM 11 OLTMCAHUSI IPEAMETOB
OKPY’KaIOIIero MUpa; paclio3HaBaTh F€OMETPHUYECKUE (PUTYpBbI, pa3jinyaTh UX B3aUMHOE
pacrosyioKeHue; n300paxkaTb reOMETPUUECKUE (PUTYpPbI; BBHITIOIHATH YEPTEKHU 110 YCIIOBHIO 3aaUH;
OCYLIECTBIIATH ITpeoOpa3oBanus (puryp. PacnozHaBaTth Ha uepTexax, MOJIEINAX U B OKpYKaromIen
00CTaHOBKE OCHOBHBIE IPOCTPAHCTBEHHBIE TeNa, N300pakaTh MX; B MPOCTEHIIHNX CITydasX CTPOUTh
CEUEHMs U Pa3BEPTKU IIPOCTPAHCTBEHHBIX Tel. [IpoBoNTS onepanyy HaJy BEKTOPaMH, BEIYUCIIATD
JUIMHY U KOOPJIMHATBI BEKTOPA, YIOJI MEK/Y BEKTOpaMH. BeIYHCIATE 3HAYEHUS TEOMETPUUYECKUX
BEJIMYMH (JJIMH, yIJIOB, IUIOMIAEH, 00beMOB); B ToM uucie: i yrioB ot 0° no 180° onpenensats
3HAYEHUS TPUTOHOMETPUYECKUX (DYHKLUHN 110 3HAYEHUIO OJJHOM U3 HUX; HAXOJUTh CTOPOHBI,
YTJIbI U TUIOIIAU TPEYTOJIBHUKOB, JUIMHBI IOMAHBIX, YT OKPYKHOCTH, IUIOLIAIed OCHOBHBIX
reoMeTpuueckux Guryp u Guryp, COCTaBICHHBIX U3 HUX. PEIIaTh TEOMETPUIECKHE 3a1a4H,
OIUPASACh Ha U3yYEHHbIE CBOMCTBA (PUIYp U OTHOLICHUNA MEXIY HUMH, IPUMEHSIS
JIOTIOJTHUTENbHBIE IOCTPOEHUS, allre0panyecKuii 1 TPUTOHOMETPUYECKUH anmnapaT, CHMMETPHIO.
ITpoBoAMTH NOKA3aTENbHBIE PACCYKIACHUS IIPU PELICHUH 3a/1a4, UCIIOJIb3Ysl U3BECTHBIE TEOPEMBI;
pemarh npocTeime MIaHUMETPUUECKHE 3a/1a4U B IPOCTPAHCTBE.

Jonsicnvl 1a0emb KOMNEMEHUUAMU:

- UH(POPMALMOHHOI;

- KOMMYHHUKaTUBHOW;

- MaTeMaTHYECKOH, 10Apa3yMEBAIOLIEH, YTO yyalliuecs: yMEIOT UCI0Ib30BaTh
MaTeMaTHYeCKue 3HaHUsA, apuPMETUIECKHUH, anredpandyeckuii anmapar i OlucaHus u
peteHust mpodJieM peabHON )KU3HH, TPAMOTHO BBIIIOIHATH AITOPUTMUYECKHIE TPEIITICAHUS 1
MHCTPYKLIMU Ha MaTEMaTH4YE€CKOM MaTepualle, 10JIb30BaThCsl MaTeMaTHYeCKUMHU (OpMYTIaMH ,
IPUMEHSTH TPUOOPETEHHBIE alredpandeckue npeoOpa3oBanus  QyHKIIMOHAIEHO-TpapHUIECcCKue
IIPEJICTaBICHUS Ul ONIMCAHMsI U aHAJIM3a 3aKOHOMEPHOCTEH, CYIECTBYIOLINX B OKPYXKaKOLIEM
MUPE U B CMEXHBIX [IpEIMETaX;

- COLIMAJIbHO-JIMYHOCTHOM, NOAPa3yMEBAIOLIEH, UTO yJalIUuecs BIAJCIOT CTHIIEM
MBIIICHHS, XapaKTEPHBIM JIJIsl MATEMAaTHKH, €T0 a0CTPAKTHOCTHIO, JJOKA3aTEIbHOCTHIO,
CTPOTOCTBIO, YMEIOT IPUBOJIUTH ApIYMEHTUPOBAHHBIE PACCYXKACHMUSL, JEJIATh JIOTHUECKHE
000CHOBaHHBIE BBIBOIBI, IPOBOJAUTH O0OOIIEHHS U OTKPBIBATH 3aKOHOMEPHOCTH Ha OCHOBE
YaCTHBIX IPUMEPOB, IKCIIEPUMEHTA, BBIABUTATh TMIIOTE3bI, SCHO U TOYHO BBIPA)KaTh CBOM MBICIIH
B YCTHOW U MHCbMEHHOW peyy;

- 0O0IIEeKyJIbTYpHOH, OAPA3yMEBAIOLIEH, UTO yyaluecs HOHUMAOT 3HAYMMOCTb
MaTEMaTHUKHU KaK HEOThEMJIEMOM 4acTH 00I1IeUeI0BEUYECKOM KYJIbTYPhI, BO3ICUCTBYIOIICH HA
Jpyrue 06JacTu KyJabTYypbl, IOHUMAIOT, 4TO (hOpMaJIbHBIM MaTeMaTHUECKUH arnapaT co3JjaH u
pa3BHUBaeTCs C LEJIbIO PACCIIUPEHUS BO3MOKHOCTEN €ro IPUMEHEHUS K PELIEHUIO 3a/1a4,
BO3HUKAIOIIKX B TEOPUHU U IIPAKTUKE, YMEIOT YMECTHO HUCII0JIb30BATh MAaTEMATHYECKYIO
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CUMBOJIUKY;

- IpeIMETHO-MUPOBO33PEHYECKOM, T0Ipa3yMeBaoOIIeH, YTO yyaliuecs OHUMAatoT
YHHUBEpPCAJIbHBINA XapaKkTep 3aKOHOB MaTeMaTHUE€CKON JIOTHKH, IPUMEHUMBIX BOBCEX 001aCTIX
YeJIOBEYECKON JeSITENIbHOCTH, BIaICIOT IPUEMAMHU ITOCTPOECHUS U UCCIIEI0BAaHUS
MaTeMaTHYECKUX MOJeNIel TPH PelIeHUH MPUKIAIHBIX 3a/1a4.

Hcnonvzoeams npuodbpemennvie 3HAHUA U YMEHUA 8 NPAKMUYECKOUL 0esAMeTbHOCIU U
NOBCEOHEBHOI HCU3HU: TS OTTUCAHUS PEaTbHBIX CUTYAlUN Ha SI3bIKE TEOMETPHHU; JIJIsl PACUETOB,
BKJTFOYAOIIHUX TPOCTEHININE TPUTOHOMETPUIECKHE (DOPMYIIBL; IPH PEIICHUN T€OMETPHIECKUX 3a1a4
C UCIOJIb30BAaHUEM TPUTOHOMETPHHU; [Tl PEIIICHUS TPAKTUYECKUX 3a/1a4, CBA3aHHbIX C
HAaXOKJICHUEM F€OMETPUUECKUX BEJTMUYHH (MCIIOIB3Ys IPU HEOOXOMMOCTH CIIPABOYHHUKH U
TEXHUYECKHE CPEJICTBA); TP IOCTPOESHUH T'€OMETPUUECKUMH HHCTPYMEHTaMU (JIMHEHKa, YTOJIbHHUK,
LUPKYJIb, TPAHCIIOPTHD).

Onucanue yueOHO-METOANYECKOr0 M MATEPHAJIBbHO-TEXHUYECKOI0 00ecneyeHust
o0pa3oBaTe/IbHOIO Mpouecca

1. IIporpammel o reometpuu st 7 — 9 knacca. Aprop JI.C. AtanacsH.

2. Aranacan JI. C., byryzoB B. @., Kagomues C. b., Ilozusax 3. I'., FOnuna U. U.
I'eometpus 7-9. — M.: [IpocBemienue, 2015.

3. MenbaukoBa H.b. Tematuueckuii KOHTPOJIb MO TEOMETPUH. 9 Ki1acc.

4. T.M. Mumenko. A.Jl. binakos. I'eomerpus. TemaTnueckue TecTol. 9 Kiacc.

5. AranacsH, JI.C. U3yuenne reomerpun B 7-9 KII.. METOAMYECKHE PEKOMEHIAIMHU IS

yuutens / JI.C. Aranacsan, B.®. byrysos, FO.A. ['na3zkoB u np. —M.: IIpocBenienue, 2013.
6. 3uB b. I'., Meiinep B. M. Jlunaktuueckue mMaTepualibl o reoMeTpuu 3a 9 kimacc. — M.:
IIpocsemenue, 2015.

MarepuajibHO TeXHHYECKOe o0ecredeHue

Pa3gaTouHbIi 1MIaKTUYECKUI MaTepHUall

TecThl

Temarndeckue TaOIHIIBI

KomnbroTtep, npoekTop

KomrmuiekT uepT&XHBIX WHCTPYMEHTOB (KJIACCHBIX M Pa3daTOYHBIX): JUHEHKA, TPaHCIOPTHUD,
yroasHuK (30°, 60°), yronsHuk (45°, 45°), IUPKYIIb.

HaGops! a1 MoenupoBanus (IIBeTHast Oymara, KapTOH, KaJlbKa, KJIeH, HOXKHHIIBI, TITACTHIINH).

HNudpopmannonnsie cpeacrsa (MurepHer-pecypcsl):

http://ilib.mirrorl.mccme.ru/
http://window.edu.ru/window/library/

http://www.problems.ru/

http://kvant.mirrorl.mccme.ru/

http://www.etudes.ru/


http://www.problems.ru/

KaﬂeHdapHo-meMamuquKoe njiarupoearue no ceomempuu Ha 9 knacc

Ne | Tema ypoka Kosm | /laTa npoBenenust
4YecTB | IJIaH paxr
0
4acoB
Paznen 1. IloBTopenue marepuana 3a Kypc 8 kiacca (2 yaca)
1 [ToBTOpenue. TpeyroabHUKU 05.09
2 IToBTOpenue. YeThlpeXyroabHUKH 07.09
BekTopsl (9 4.)
3 [TonsiTue BekTopa. PaBeHCTBO BEKTOPOB 12.09
4 OTKJIapIBAHUE BEKTOPA OT JAHHOW TOYKH 14.09
5 Cymma JByX BEKTOPOB 3aKOHBI CIIOKEHHUS 19.09
BEKTOPOB.
6 CymMMa HECKOJIBKMX BEKTOpOB. Brrumtanue | 1 21.09
BEKTOPOB
7 Pemenne 3amau «CnoxkeHue W BhUMTaHue | 1 26.09
BEKTOPOB)»
8 IIpoun3BeieHre BEKTOpa HA YUCIIO. 1 28.09
9 [IpuMeHeHre BEKTOPOB K PEIISHHUIO 3a1a4 1 03.10
10 Cpenssisi JUHUS Tpanenuu 1 01.10
11 | KontponeHast pabora Nel mo Teme: | 1 05.10
«BekTopbD»
Metoa koopaunart (10 4)
12 | KoopauHatel BEKTOpA. Paznoxenue | 1 10.10
BEKTOpa TIO JIBYM  HEKOJUIMHEapHBIM
BEKTOpaM
13 CBsi3p MEXIy KOOpJIMHAaTaMH BeKTopa u | 1 12.10
KOOpJMHATAMU €0 Havaja M KOHIA
14 [Ipocreiiiue 3a1a4u B KOOpAMHATAX. 1 17.10
15 | Pemienne 3amau  mno Tteme: «Meron | 1 19.10
KOOpIMHAT»
16 | YpaBHEHUE OKPYKHOCTH. 24.10
17 | YpaBHeHue npsMou 16.10
18 | Mcnonp3oBaHue ypaBHEHUM OKPYKHOCTH U 09.11
psIMOY IIPU pPElIeHUH 33124
19 Perrenue 3amau ¢ ucnoip3oBaHueM Merozna | 1 14.11
KOOpJMHAT
20 Pemenune 3amau ¢ ucnoiap3oBaHueM Merozna | 1 16.11
KOOpJMHAT
21 KontponbHast padora No2 no teme: «Metox | 1 21.11
KOOPJIMHATY
CooTHOlIEHHSI MeKAYy CTOPOHAMH M yIJIaMH TpeyrojibHuka. CrajsipHoe
npousBe/ieHue BeKTopoB (14 1)
22 | CuHyc, KOCUHYC, TAHI'€HC. 1 23.11
23 | OcHoBHOE TpUroHOMeTpHuueckoe | 1 28.11
TOXJIECTBO.
24 | ®opmynsl npuBeaeHus. Dopmynbr g | 1 30.11
BBIUMCJICHHS] KOOPJAUHAT TOYKHU
25 | Teopema o mIoIIa Ay TPEYroJbHUKA. 05.12
26 | Teopema cuHYCOB 07.12
27 | Teopema KOCUHYCOB q 12.12




28

Pemienue TpeyrojJpHUKOB

14.12

29

Wzmepurenbubie paboThl. TpaHCIAIMOHHO-
oOpMHUTENIbCKUI  3Tall 1O  MPOEKTY
«TpeyrospHUKH... OHU noBcrOAy!!!»

19.12

30

Pemenue 3aJad I10 TCMC: «CooTHOMEHUs
MCKOY CTOpOHaAMU u yriiaMmu
TPCYI'OJIbHHUKA»

21.12

31

Pewenne 3amau no teme: «CoOOTHOLIEHUSA
MEXKIY CTOpPOHAMU u yrilamu
TPEYTOJbHUKA

26.12

32

Yron wmexny Bektopamu. CkansipHOe
MIPOU3BEICHNE BEKTOPOB.

28.12

33

CkansipHO€ NMPOU3BEICHHE BEKTOPOB U €r0
CBOMCTBA

09.01

34

[IpuMeHeHne CKaJsSIpHOTO TPOU3BEICHUS
BEKTOPOB K pelieHuto 3anad. Opranuzanus
IIPOEKTHOMN JEATEIIbHOCTHU.
3aKIIFOYNTEIILHBIA 3TaIl

11.01

35

KontponsHast pabora Ne3 mo Ttewme:
«CoOTHOIIEHHE MEXAY CTOpPOHAMH H
yIJIAMH TPEYTOJIbHUKAY

16.01

JlnuHa okpy:KHOCTH M IIomaabL kpyra (11 1)

36

[IpaBunbHbIl MHOTOyronbHuk. IlonckoBo-
UCCIICIOBATEIbCKUIl  3Tall 1O  MPOEKTY
«['eomeTprueckue napKeTh»

18.01

37

OKpy>KHOCTb, ONMCaHHas OKOJIO
IMMPAaBUJIbHOI'O MHOT'OYTI'OJIbHUKA

23.01

38

OKpy)XHOCTb, BIHCAaHHAs B MPABWIHHBIN
MHOT'OYT'OJIbHHUK.

25.01

39

OKpy>KHOCTb, ONMCaHHas OKOJIO
PaBUIBHOTO MHOI'OYTOJIbHUKA u
BIIMCaHHAaA B HCI'O

30.01

40

@opmysibl U1 BBIUKCICHUSA  IUIOLIAIU
MPaBUJILHOTO MHOT'OYTOJIbHHKA, ero
CTOPOHBI u panuyca BIIMCAaHHOU
OKPY>KHOCTH

01.02

41

HOCTpOGHI/Ie IIpaBUJIbHBIX
MHOI'OYI'OJIbHUKOB

06.02

42

Jdmuna  okpyxHoOcTH. TpaHCIALHOHHO-
opopMHUTENbCKUI ~ 3Tall MO  TPOEKTY
«l'eomeTpruecKHre NapKeTbh»

08.02

43

[momanes kpyra Ilnomans KpyroBoro
CEKTOpa

13.02

44

Pewienne 3amau  «/lnmmHa  OKpYKHOCTH.
IInomans kpyra»

15.02

45

Pemenne 3amau. OpraHuzanusi TPOCSKTHOM
JIEITENLHOCTH. 3aKIIOUYNTENLHBIN dTall

20.02

46

KontponsHnas padorta Ned o teme: «/lmuna
OKPY>KHOCTH M IJIOIIAAb KPYyTa»

22.02

JBm:kenne (7 4)

47

| OTo0OpakeHne I0CKOCTH Ha cebs1. [TonsTue |

1

| 27.02
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JBUXXCHUA

48 | Cummerpus. 1 29.02
49 | [TapannensHblii nepenoc. [ToBopoT 1 05.03
50 | ITapamnensHbIi nepeHoc. IToBopoT 1 07.03
51 Pemenue 3agau no reme: «/IBUKEHUS» 1 12.03
52 Pemienne 3aga4 1o teme: «JIBuKeHUS» 1 14.03
53 | KonrponsHas pabora Ne5 mo Teme: | 1 19.03
«JIBrOKEeHMS
HavaabHble cBeieHHs U3 cTepeoMeTpuH (S 4)
54 | Ilpeamer crepeoMeTpur. MHOTOrpaHHUKHU 21.03
55 | lpusma. Ilapamnenenunen.  CpoiicTBa 02.04
napasuiesenumnena
56 | Tena Bpamenus. Humunap. Konyc. 1 04.04
57 | Cdepa. map 1 09.04
58 | O6 akcuomax reoMeTpHuH 11.04
IHoBTopenue (10 4.)
59 | Tpeyronbuuku.  Ilpusnaku  paBeHcTBa | 1 16.04
TPEYTOJIbHUKOB
60 | [TogoOue TpeyroJbrHUKOB 1 18.04
61 [TapannenbHbie PSIMbIC 1 23.04
62 | YeTblpeXyroJbHUKH 1 25.04
63 HtoroBas KOHTpoOJIbHasE paboTa 1 30.04
64 | [Inomanu 1 02.05
65 Ceky1iye U KacaTeJbHbIC 1 07.05
66 | OkpyxHOCTb. BrincanHblil yroiu 1 14.05
67 | Boucanusie u onucanueie | 1 16.05
YETBIPEXYTOJIbHUKU
68 | O6obmaromiee MOBTOPEHUE 1 21.05
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