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MNOACHUTEJBHASA 3AIINCKA

I'eomeTpus Kak OJMH U3 OCHOBHBIX pa3/elOB IIKOJBHONW MaT€MAaTUKH, UMEIOLIUN CBOEH
LEJIbI0  00ECIeYUTh H3yYeHHE CBOWCTB W pa3MepoB (GUIYp, UX OTHOLICHMH M B3aUMHOE
pacIoyio’KeHHe, OMMPAECTCs Ha JIOTMYECKYIO, JOKa3aTelbHYH JMHHIO. LleHHOCTh u3yueHHs
reOMETPUH Ha YPOBHE OCHOBHOT'O 00ILlero 00pa3oBaHUs 3aKJIK0YaeTCsl B TOM, YTO 00ydaroLuiics
YUUTCSI TPOBOJUTH JOKA3aTENIbHbIE PACCY)KIEHHsI, CTPOUTb JIOTMYECKHE YMO3AKIIOUCHMS,
JIOKa3bIBaTh MCTUHHBIC YTBEPXKICHHS W CTPOUTH KOHTPIPHUMEPHl K JIOKHBIM, IPOBOIHTH
paccyXIeHHs «OT MPOTUBHOTO», OTINYATh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOpaTHbIE
yrBepxkaeHus. Ocoboe 3HaueHWe JO0Ka3aTelbHas JTUHHUS HUMEET Uil YIIyOIEHHOTO H3y4YeHHUs
MaTEeMaTHKH.

Llenpto M3yyeHHs] T€OMETPHM SBISETCA MCIIOJIb30BaHME €€ Kak MHCTPYMEHTa IpU
pELICHUH KaK MaTeMaTU4YeCKMX, TaK M IMPaKTHUYECKUX 3a/ad, BCTPEYAIOLIUXCS B PEaNbHOI
xu3HU. OOyyaromuics JOKEeH HAYYUThCS ONPEAEsITh N€OMETPUYECKYI0 (PUrypy, ONUCHIBATH
CJIOBaMM 4epTE&X WIM PHUCYHOK, HAWTH IUIOIIAJb 3€MEJbHOI'0 YYacTKa, pPacCUUTHIBATH
HEOOXOAMMYIO [UTMHY OITOBOJIOKOHHOTO KaOenst win TpeOyeMble pa3Mepbl Tapaxa s
aBTOMOOWIJIL. DTOMY COOTBETCTBYET BTOpAsi, BHIYMCIHUTEIbHAS JIMHUS B U3YYECHHH T'€OMETPHH.
[lpu pemeHuM 3agad  MPAKTHYECKOTO  XapakTepa OOYYalOIIUICS  yYUTCS  CTPOUTh
MaTeMaTHYECKUE MOJENM pPEATbHBIX JKHU3HEHHBIX CHUTYyalluid, NPOBOJUTH BBIYHUCICHUS U
OLICHUBATH JICKBATHOCTb MOJyYCHHOTO Pe3yJIbTaTa.

Oco0eHHOCTh yueOHOTro Kypca YriayOIE€HHOTO U3y4eHUsl TEOMETPUU COCTOUT B TOM, YTO
oOyyaromuecs: He MPOCTO 3HAKOMSTCS C ONpeAeTIEHHBIMUA NOHATHAMM, a YBEPEHHO OBJIAJEBAIOT
umu. CyllecTByIolMe TEMbl MPOrpamMmbl 0a30BOr0 Kypca Ie€OMETpHHM H3ydaroTcs Ha Oolee
riyOOKOM ypoBHe, a oOyuvarolmuecss HpUOOpeTaroT YyMEHHs, I[OMOTalollfie HM YBEPEHHO
NPUMEHSTHh CBOM 3HAHUS HE TOJIBKO B MaTeMaTHKe, HO U B CMEKHBIX MPEIMETax, MPexkIIe BCEro
¢u3uke u WHOPMATHKE, a TaKXKE IIOJH30BATHCS TOJYYEHHBIMH 3HAHHUSAMU TPU pPEHICHUU
NPaKTUYECKHX 3a/1a4.

CornacHo yueObHOMY TulaHy B 8-9 kiaccax m3ydaercst yriayOI€HHBIH y4eOHBIH Kypc
«['eomerpusi», KOTOPBI  BKJIIOYAeT CIEAYIOIIME OCHOBHBIE  pa3liesibl  COAEPIKaHUS:
«OkpyxkHOCTBY»,  «YeTblpéxyroapHukn», «Ilogobue»,  «DIEMEHTBI  TPUTOHOMETPUNY,
«[Tnomamny, a Takxke «Meron koopauHaT», «BexTops», «IIpeobpazoBaHMs MIIOCKOCTI.

Ha u3yuenne yuebHoro kypca «I'eomerpusi» orBoaurcs 102 gaca: B 9 kimacce — 102 vaca
(3 gaca B HEEIIO).



COJAEPXKXAHUE OBYUEHUA
9 ki1acc
Pemienne TpeyroJibHNKOB

Cunyc, kocuHyc, Tamrenc yrimoB or 0° o 180°. OCHOBHOE TPHIOHOMETPHUECKOE
ToxecTBO. DopMynbl npuBuicHus. Pemienne TpeyroapHUKoB. Teopema KOCHHYCOB M TeOopMa
CHUHYCOB. PellleHne mpakTHYecKHX 3alad C HCIOJIB30BAHMEM TEOPEMBI KOCHHYCOB M TE€OPEMBI
CUHYCOB. PelieHue 3a1a4 reoMeTpuyeCcKOi ONTHKY.

Tpuronomerpudeckue GOpMyIIbl A IJIOUIAM TPEYTrOJbHUKA, MapaieiorpaMMa, pomoa,

Tpaneuun. @opmyia ['epona. @opMyia IIIOMIAAH BBITYKIOTO YETHIPEX YT OJIBHUKA.
IHoxo0ue TpeyroibLHUKOB

Xopabl ¥ OJ00HBIE TPEYTOJBHUKU B OKPYKHOCTU. Teopema 0 MpOU3BEIEHUN OTPE3KOB
XOpZ, TEOPEMBbl O IPOU3BEIECHUU OTPE3KOB CEKYIIUX, TEOpeMa O KBajpare KacaTeIbHOM.
IIpuMeHeHne Npu pelIeHnH reoMeTpudyeckux 3axad. Teopembl UeBbl u Menenas. Ilonsartue o
TOMOTETHH.

MeToa KoopaAuHAT

VYpaBHeHHE NPSMOM Ha IJIOCKOCTH. YTJIOBOH KOX(D(UIMEHT M CBOOOIHBIM YJIEH, UX
reoMeTpuueckuil cmpicia. [lapannenbHOCTh M MEPHeHIUKYISIPHOCTh MPSIMBIX (Yepe3 YrioBoOn
kod(durueHr).

VYpaBHeHHEe OKpYXHOCTU. HaxokIeHue mnepeceyeHril OKpYKHOCTe M TMpsSMBIX B
KoopauHaTtax. @opmyna paccTOSHUS OT TOYKM 10 mnpsimo. [lnmomaap mapasienorpamMMa B
KOOpJIMHATAX, TIOHATHE 00 OpHMEHTHpPOBaHHOW momaau. [IpuMeHeHre MeToja KOOpJAWHAT B
MPaKTUKO-OPUEHTUPOBAHHBIX TEOMETPUUECKUX 3aauax.

BekTops!

Bekropsl Ha miockocTu. Cla0K€HHE U BBIYMTAHHE BEKTOPOB — MPABUIJIA TPEYTOJIbHUKA U
napajuiejgorpaMma. YMHOKEHHE BekTopa Ha uuciio. Koopaunatel Bektopa. CrokeHue u
BBIYMTAaHUE BEKTOPOB, YMHOKEHHE BEKTOpA HA YHMCIIO B KOOpAMHATax. [[puMeHeHne BEKTOpOB B
¢du3uke, LEHTp Macc.

[Tonstne o Oasuce (Ha TwuIOCcKOCTH). Pasznoxenuss BekTOopoB mo Oasucy. CkaispHoe
MIPOU3BE/ICHNE BEKTOPOB, TEOMETPUUYECKHIN CMBICT W BBIPAKEHHE B JIEKAPTOBBIX KOOPJAMHATAX.
JucTpuOyTUBHOCTD CKaNsipHOTO Ipou3BeneHus. CKalsipHOe MPOU3BEACHHUE U MPOELUPOBAHHUE.
[IpuMeHeHne CKaIsIpHOTO MPOW3BEACHUS BEKTOPOB ISl HAXOXKACHUS JUIMH U yrioB. Pemenue
FeOMETPUUECKUX 3aJau C IOMOILBIO CKAJIIPHOTO MTPOU3BEICHUS.

JIIMHA OKPY’KHOCTH M IJIOWIAAb Kpyra

[IpaBunbHbIE MHOrOYroJibHUKHU. [[nuHa OKpykHOCTU. ['pagycHas M paguaHHas Mepa
yriia, BBIYMCIEHUE JIMH IyT OKpyxkHocTel. [lnomans kpyra, cekropa, cermenTa. Mcropuueckue
CBeICHHs 00 U3MEPEHUH JITMHBI OKPYKHOCTHU U TUIOIIATH KPyTa.

JBMKEeHUS MII0CKOCTH

HentpansHass cummerpus. lLleHTpanbsHOo-cumMmeTpuuHble (urypsl. IloBopor. OceBas
cuMmmeTpust. Urypbl, CHAMMETPUYHBIE OTHOCUTEIBLHO HEKOTOPOH ocu. [lapannensHblii mepeHoc.

[Tonstue nBwkeHHWs W ero cpoiicTBa. PaBeHcTBO ¢uryp. IlposiBneHus cummeTpun B
NpUpPOJE, >KUBOIUCHU, CKYIbOTYpe, apxutTekrype. Kommosuiuu naBwxkenuit (mpocreiinue
npumepsl). [IpuMeHenne B reOMeTpUYecKux 3aaqyax.

HauvanbHble cBeleHNs U3 CTEPeOMeTPHH



[Ipenmer crepeomerpun. ['eoMerpuueckue Tejla W TOBEPXHOCTH. MHOTOTPaHHUKH:
npu3Ma, Mapajulelenumnesn, nupamuaa, (GopMyibl s BBIUMCIEHUS HUX o0bemoB. Tema u
MOBEPXHOCTH BpAIICHUS: LWIMHApP, KOHYyC, cdepa, map, (HopMynasl A BBIYUCICHUS HX
mIomaneu MMOBEPXHOCTEN Hu 00BEMOB. IIaTeii MOCTYJIAT Esxnuna.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«EOMETPUSI» HA VYIJYBJIEHHOM YPOBHE OCHOBHOI'O OBIIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE PE3yNbTaThl OCBOEHUS IPOrPaMMBbI [10 MATEMAaTUKE XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHHUS:

IIPOSIBIEHUEM HMHTEpeca K IPOLUIOMY M HACTOSAILIEMY POCCUHCKONM MaTEMaTHUKH, LIEHHOCTHBIM
OTHONIICHHEM K JIOCTIKEHUSIM POCCHUMCKMX MAaTeMaTHKOB M POCCUHCKON MaTeMaTHuecKoi
IKOJIbI, K UCIIOJIb30BAHUIO STUX JOCTHKEHHUM B IPYrUX HayKaxX U MPUKIATHBIX chepax;

2) rpasKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

TOTOBHOCTBHIO K BBIMOJIHEHUIO O0s3aHHOCTEH TpakJaHWHA U peaju3ald ero Mpas,
MpEJCTaBICHUEM O MaTeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SBJICHHUM, MPOIEAYP TPa)kJAaHCKOTO oOIecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CY)XJEHUIO ITUYECKUX IPOOJEM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JIOCTHKEHUI
HayKH, OCO3HAHMEM BaKHOCTU MOPAJIbHO-3TUUYECKHUX IPUHLIUIIOB B I€ATEIbHOCTH YUEHOIO;

3) TPy/10BOT0 BOCTIUTAHUS

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE€ B pEIICHWU TMPAKTUYECKUX 3aJady MaTeMaTH4eCKON
HAIPaBIEHHOCTH, OCO3HAHMEM BaXKHOCTH MATEMAaTUYECKOr0 00pa30BaHUS HA MPOTSHKEHUU BCei
JKU3HU JJIs1 YCHEIIHON MPO(eCcCUOHANBHON NeATEeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HaHHBIM BBIOOPOM U TIOCTPOCHHEM HHIUBUAYAJIbHOW TpPACKTOPHUM OOpa3oBaHUS U
YKU3HEHHBIX TUIAHOB C Y4ETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYeCKOro BOCIIMTAHMS:

CIIOCOOHOCTBIO K AMOLMOHAILHOMY M ACTETUYECKOMY BOCIIPUSITUIO MAaTEMATUYECKUX OOBEKTOB,
3a/a4, pELIeHUN, pacCyXJCHUH, yMEHHMIO BHJAETh MaTeMaTUYeCKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTE HAYYHOT0 O3HAHUS:

OpUEHTAlMe B JEATEIbHOCTHM Ha COBPEMEHHYIO CHCTEMY HAay4HBIX MpeICTaBlIeHU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUs YEJIOBEKa, MNPUPOAbI M O0OILIecTBa, NOHUMaHHEM
MaTeMaTHUYeCcKOl HayKu Kak cdepbl 4YelIOBEYECKOH MAeATeIbHOCTH, ITAaloB €€ pa3BUTUS U
3HAYUMOCTH JUIsl Pa3BUTHS LUBUIN3AIUH, OBJIQJCHUEM SI3bIKOM MaTeMaTUKH U MaTeMaTH4eCcKOi
KyJIbTYpOH KaK CpEICTBOM TIO3HaHHS MHpa, OBJIAJEHHEM HaBbIKAMHU HCCIIEOBATEIbCKON
JeSITEIbHOCTH;

6) pusuueckoro BoCnHUTAHUSA, (POPMUPOBAHUS KYJIbTYPbI 310POBbS M IMOIHOHAJIBLHOIO
Os1aromostyqusi:

TOTOBHOCTBIO TPUMEHATh MAaTEMATUUYECKUE 3HAHUS B HMHTEPECAX CBOETO 370POBbsl, BEIEHUS
310pOBOTO 00pa3a >KU3HU (3710pOBOE MUTAHUE, COANIAHCUPOBAHHBIA PEXUM 3aHATHHA U OTIbIXA,
peryisipHas (pu3znyecKas aKTUBHOCTb), COPMHUPOBAHHOCTHIO HaBbIKa pe(IeKCUU, IPU3HAHUEM
CBOETO MpaBa Ha OIIMOKY U TaKOTO K€ MpaBa JPYroro 4eaoBeKa;

7) IKOJIOTHYECKOT0 BOCTTUTAHUS

OpUEHTallel Ha NpUMEHEHHWE MaTeMaTHYeCKHMX 3HaHWW [ peueHus 3aaad B 00JacTH
COXPAHHOCTH OKpYKaloIleW cpefbl, IMIAaHUPOBAaHUS IOCTYNKOB M OLIGHKHM HUX BO3MOXHBIX
MOCJEACTBUM Ui OKpY’KaroIlel cpenibl, 0CO3HAHHEM TIJI00aIbHOTO XapakTepa KOJIOTHYECKHX
npo0JeM U myTel uxX pereHus;



8) aganTanuu K H3MEHSIIOLIMMCS YCJIOBUSIM COIUAJILHOM M MPUPOIHON Cpeabl:
FOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBHUSX HEOINPEAEIEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 MPAKTHUUECKYIO AESITEIbHOCTb, B TOM UUCIIE YMEHUE YUUTHCS Y APYTUX
Jro/iel, MpuoOpeTaTh B COBMECTHON JESITEILHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3
OTIBITA IPYTUX;

HEO00XO0UMOCTHIO B (POPMUPOBAHUU HOBBIX 3HAHUH, (POPMYIHPOBATH UJEH, TOHSITUS, TUIIOTE3bI
00 00BeKTax | SBICHUSAX, B TOM YHCIE paHee HEH3BECTHBIX, OCO3HABaTh JACPHUIUTHI
COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIIUIO Kak
BBI3OB, TpPEOYIOIIMNA KOHTPMEp, KOPPEKTUPOBAThH NPUHUMAEMbIC pELICHUS U JACUCTBUS,
(bopMyIHpOBATH M OIICHUBATH PUCKHU H MOCIIEICTBHS, HOPMUPOBATH OTIBIT.

METAINPEAMETHBIE PE3YJIbTATHI

B pesynbrare ocBoeHusi MmporpaMmbl IO MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanusi y oOyuatomerocsi OyayT coOpMUPOBaHBI METANIPEAMETHBIE  PE3YIbTaThl,
XapaKTepU3yIOIIHecs  OBJAJICHUEM  YHHBEpPCaJIbHBIMU  [MO3HABATEIBHBIMU  JCHCTBUAMU,
YHHUBEpPCATbHBIMA KOMMYHUKATUBHBIMU JIEHCTBUSMU M YHHUBEPCAIbHBIMU PETYISITUBHBIMU
JIEHCTBHUSMU.

Ilo3naBaTebHBbIE YHUBeEPCAIbHbIE YUeOHbIE 1eiCTBUS

Bba3zoevie nozuueckue oeiicmeus:

— BBUIBISITH M XapaKTepPU30BaTh CYHIECTBEHHBbIE MPU3HAKM MAaTeMaTUYECKUX OOBEKTOB,
MOHSTUN, OTHOIICHWM MEXAY TMOHITHSAMHU, (POPMYIUPOBATH OMNPEACIICHUS TOHATUH,
yCTaHABIWBATH CYIIECTBEHHBIN MPU3HAK KIacCHU(pUKAIIMN, OCHOBAHUS JJIs1 0000IIECHUS 1
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

— BOCIpPUHUMATh, (HOPMYIHPOBATh U MPEOOPA30BBIBATH CYXKIEHUS: YTBEPAUTEIbHBIC H
OTpHUIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE,

— BBIIBJISITH MAaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTUBOpeUrs B (hakTax,
JMaHHBIX, HAONMIONEHUSX U YTBEPXKIACHHIX, MpeAsaraTb KPUTEPUU ISl BBISBICHUS
3aKOHOMEPHOCTEN U POTUBOPEYUNIA;

— JenaTh BBIBOJBI C KCIIONH30BAHHEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX W WHAYKTHBHBIX
YMO3aKJIFOUCHHH, YMO3aKIIFOUEHH 110 aHAJIOTUH;

— pa3bupaTh 0Ka3aTeIhCTBA MATEMATHUYECKUX YTBEPKICHUHN (MPSMBIE U OT MPOTUBHOIO),
MPOBOANTH CaMOCTOSITENILHO JOKAa3aTEeNbCTBA MaTeMaTU4YecKuX (DaKTOB, BBICTPAUBATH
apryMeHTalldl0, TMPUBOAUTH TPUMEPHl W  KOHTPIPUMEPHI, MPUMEHATH METOJ
MaTeMaTU4eCKOW WHIYKIINUA, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHNUS,

— BbBIOMpaTh crocob pemieHUS y4ueOHOW 3amgauu (CpaBHMBATh HECKOJIBKO BAapUaHTOB
peleHus, BeIOMpaTh Hambosee MOAXOMSIIUNA ¢ YIETOM CaMOCTOSTENIHO BBIICICHHBIX
KpUTEPUEB).

Bba3zoevie uccneoosamenvckue oeiicmeus:

— HUCIOJb30BAaThb  BOMPOCHI KAk  MCCIENOBAaTEIbCKUM  MHCTPYMEHT  IO3HAHMS,
dbopMyIUpoBaTh BOMPOCH, (PUKCUPYIOIIUE MPOTUBOPEUUE, MPOOIEMY, CAMOCTOSATEIHHO
yCTaHaBIWBAaTh MCKOMOE W JaHHOE, (OPMHPOBATh THIIOTE3y, apryMEHTHPOBATH CBOIO
MO3UIINIO0, MHEHHE;



MPOBOAMTH O CAMOCTOSITEIHHO COCTABICHHOMY IUIAHY AKCIEPUMEHT, UCCIIEAOBaHUE TIO
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXIy COOOM;

CaMOCTOSITENILHO (POPMYIIUPOBATH OOOOIICHUS U BBIBOJBI IO PE3YJIbTaTaM MPOBEAEHHOTO
HAOJIIOJICHUS, MCCJICIOBaHUsSA, SKCICPUMEHTA, OICHUBATh JIOCTOBEPHOCThH MOIYYCHHBIX
PE3yIbTaTOB, BBIBOJIOB M 0000IICHHIA;

MPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIIBUTATH MPEIIOI0KEHUS O
€ro Pa3BUTHH B HOBBIX YCIIOBHSX.

Paboma c ungpopmayuei:

BBISBIISITH HEJIOCTATOYHOCTh M M30BITOYHOCTh MH(POPMAIIUNH, TaHHBIX, HEOOXOJMMBIX IS
peLIeHMs 3a1a4H;

BBIOMpPATh, AHAJTU3UPOBATh, CHUCTEMATHU3UPOBAaTh M HWHTEPIPETHPOBATH HHOOPMAIIHIO
Pa3IUYHbBIX BUJIOB U (POPM INpEACTABICHUS;

BbIOMpaTh (hopMmy MpeacTaBieHUss UHPOPMALIMK U WUIUTIOCTPUPOBATH pEIIaeMble 33auu
CXeMaMH, AMarpaMMaMu, MHOM rpaukoi u MX KOMOMHALMSIMY;

OLICHMBAaTh  HAAEKHOCTh HWHGOpPMALMKU 1O KPUTEPUSM, MPEATOKEHHBIM  WIH
c(OpMYJINPOBAHHBIM CAMOCTOSITEIBHO.

Kommynuxamuenvie ynueepcanvhuole yueoOHbvie 0eiicmeus:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXJIEHHUS B COOTBETCTBUU C YCIOBHUSAMHU M LEISIMHU
oOImIeHus, SICHO, TOYHO, T'PaMOTHO BBIpa)KaTb CBOIO TOYKY 3pPEHHUS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHMS MO XOAY pEIIeHMs 3aJauld, KOMMEHTUPOBATh
MIOJIy4EHHBIA pe3yibTarT;

B X0JIe 0OCYXJIeHHs 3371aBaTh BOIPOCHI MO CYILECTBY OOCYKIaeMOMl TeMbl, MPOOIEMBI,
peraeMoil 3a7auu, BbICKa3bIBaTh MJIE€U, HAIEJICHHbIE HA MOMCK PELICHUS, CONOCTABISATh
CBOM CYXJIEHUS C CY>KJICHUSIMU JIPYTUX YYaCTHUKOB JIMaora, OOHapy>KMBaTh pa3jinuue u
CXOJICTBO IMO3UIMH, B KOpPpeKTHOW (opme (opmynrpoBaTh pa3HOINIACUs, CBOU
BO3PaKEHUS;

NPEJICTaBIISATh PEe3yJbTaThl PELICHUs 3a/adyd, SKCIEPUMEHTa, MCCIEI0BaHUs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (hopMaT BBHICTYIUIEHHS € Y4€TOM 3a/ay MpEe3eHTaluu |
0COOEHHOCTEH ayAuTOpHH;

NOHUMATh U UCIOJIB30BATh MPEUMYILECTBA KOMAHIHOW M WHAWBUIYAIbHOW pabOThI MpU
pelieHnn  y4yeOHBIX  MaTeMaTU4YeCKUX  3ajad, MpPUHUMATh 1LeJb COBMECTHOM
JeSITeIbHOCTH, TUIAaHWPOBAaTh OPraHMU3alMI0 COBMECTHOM pabOThl, paclpenessiTh BHJbI
paboT, JOTrOBapHBaATHCA, 00CYXAATh MPOIECC M pe3yiabTaT paboThl, 0000IIaTh MHEHUS
HECKOJIBKUX JIIOCH;

y4acTBOBaTh B IPYMIOBBIX (opMax paboThl (00CyXaeHus, 0OOMEH MHEHHM, «MO3rOBbIE
HITYPMBI» U UHBIE); BBIIIOJIHATH CBOIO YaCTh Pa0OTHl M KOOPAMHUPOBATH CBOU JEUCTBHUS C
JPYTMMH YICHAMH KOMaH[bI, OLICHMBATh Ka4eCTBO pE3yJbTaTa M KadeCTBO CBOETO
BKJIaJa B OOWIMI pe3yapTaT MO KpUTEpUSM, CGHOPMYIMPOBAHHBIM YYAaCTHUKAMU
B3aUMOJICUCTBUS.



Pecynamuenvie ynueepcanvhole yueonvie 0eicmeus
Camoopzanusayusn:

— BBUBJIATH HOpOOJIEMBbl JUId pPELIEHHs B OJKU3HEHHbIX M Y4YEOHBIX CHUTyalusX,
OPUEHTUPOBAThCSI B PA3IMUYHBIX IOAXOJAX NPUHATHS pelleHUH (MHAUBUAYAIBHOE,
IpyNIOBOE);

— CaMOCTOSITEIbHO COCTABJIATh IUIAH, AJITOPUTM pelleHHs 3ajadyd (WM ero 4vactb),
BBIOMpATh CIIOCOO pelleHus C Y4ETOM HMEIOUIMXCS PECYpCcOoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHpPOBaTbh M KOPPEKTUPOBATH BAapUAHTBHl PEIICHHUM C y4ETOM
HOBOH MH(OpMAIHH.

Camoxonmpons, IMOYUOHAIbHBLIL UHMENTIeKM:

— BJIQAETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS Ipoliecca M pe3ysbTaTa pelIeHus
MaTeMaTU4YeCcKOH 3a7aun, CAMOMOTHUBALIMM U PEQIIEKCUH;

— NPEIBUIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HMKHYTH IPU PEILICHUH 3a1a4d, BHOCHUTH
KOPPEKTHUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENbCTB, HAIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

— OLICHHUBATh COOTBETCTBUE PE3YJbTAaTa JEATEIBHOCTH IOCTABICHHON LIEJIU U YCIOBHSAM,
OOBSICHATh MPUYMHBI JOCTHKEHHS WIM HEJOCTHXKEHUS LIEIM, HAXOJUTh OIHMOKY, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

— BBIpaXaTb SMOLMU IpPU H3YYEHHUM MAaTEeMAaTUYECKUX OOBEKTOB M (PaKTOB, JaBaTh
HMOLMOHAJIBHYIO OLIEHKY PEIICHUS 3a1a4H.

MNPEJIMETHBIE PE3YJIBTATHI

K xoniy oOydueHuss B9 kJjacce oOy4arOnIUiiCs TOJYYUT CIEAYIOIINE TMPEIMETHBIE
pe3yabTaTHhI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIUU OCTPHIX YTIIOB, YMETh HAXOJHUTh C WX MOMOIIBIO
pa3iNyYHble  DJIEMEHThl  MPSAMOYTOJBHOTO  TPEYTONbHHKA  («PEHIeHHE  MPSIMOYTOIbHBIX
TPEYroJIbHUKOBY»). HaxoauTh (¢ MOMOIIBI0 KaIbKYISATOpa) IUIMHBI U YIJIBI JUISI HETAOMUYHBIX
3HAYEHUU.

[Tonb3oBatbess  (opMynaMu  TPUBENEHUS W OCHOBHBIM  TPUTOHOMETPHUECKHUM
TO/IE€CTBOM JIJIs1 HAXOXKJEHUSI COOTHOIIEHUH MEXI1Y TPUTOHOMETPUUECKUMU BETUYMHAMM.
Jloka3piBaTh TEOPEMY CHHYCOB W TEOPEMY KOCHHYCOB, NPHUMEHSTh WX I HaXOXICHUS
Pa3IUYHBIX  DJIEMEHTOB TPEYTroJbHUKA («PEIICHHWE TPEYrOoJbHUKOBY»), TPHU  PEIICHUU
reoOMeTpUUYECKuX 3a1a4. [I[puMeHsTh MomydeHHbIe 3HAHUS TIPU PEIICHUH MTPAKTUIECKUX 3a/1a4.
[IpuMeHATh TPUTOHOMETPUIO B 3aJadax Ha HAXOXKJEHWE IUIONIAJHA, BBIBOJUTH W BIAJETh
TPUTOHOMETpPHUUECKUMH (PopMyramMu s IJIOMAAU TPEYrolbHUKA, Mapaijenorpamma, pomoa,
Tpameuuu, BBIBOAUTH M MpUMEHATh popmyny ['epoHa u dopmymy il TUIOMIAaX BBITYKIOTO
YEeTBHIPEXYTOJIbHUKA.

Nmetsb npeacraBiaeHue 0 roMOTETUH, IPUMEHATH B MPAKTUYECKUX CUTYaAIUAX.

Ucnonp3oBatsk Teopembl UeBbl 1 MeHenas mpu pelieHuu 3aaad.
Hcnonp30BaTh TEOPEMBI O BIMCAHHBIX yIiaxX, YIJIax MEXIy XOopAaMH (CEKYIIUMHU) U YTIie MEXy
KacaTeJbHOM M XOpAOW NpU pPELIEHWH TeOMETpHUYecKHX 3anad. Jloka3biBaTh M TNPUMEHSTh
TEOPEMBI O MPOU3BEACHUM OTPE3KOB XOPJ, O MPOM3BEIECHUH OTPE3KOB CEKYIIMX, O KBaJpare
KacaTeJIbHOM.



Brnaners NoHATHEM KOOPJAMHAT Ha IUIOCKOCTH, pabOTaTh C ypaBHEHHEM IpsIMOM Ha
IUIOCKOCTH. BnasieTs MOHATHSIMHU yTriIOBOTO K03(duumenta u cBOOOAHOTO 4ieHa, TOHUMATh UX
TE€OMETPUYECKUH CMBICT M CBSI3b YITIOBOTO KOX(QQHIMEHTa C BO3PACTAHHEM U YObIBAaHHEM
JUHEWHOW (QYHKIMM. YMeTh pemarbh METOAOM KOOpAMHAT 3aJaud, CBS3aHHBIE C
[apaJUIEIbHOCTBIO U MEPHEHAUKYISIPHOCTBIO IPSMBIX, [IEPECEUEHUEM MPSMBIX, HAX0XJIECHUEM
TOYEK I1EPECEUCHUSI.

BbIBOINTE M BIIaZETh ypaBHEHUEM OKPYKHOCTH. Mcrmonp3oBaTe MeTOA KOOpAMHAT AJIS
HaXO0XKJCHUs IIepeceueHil OKpy>KHOCTEH U NpsAMbIX. BiaaneTs popMmynaMu pacCTOsIHUS OT TOUKU
JI0 TIPSIMOH, IUIOIIAJM NapajljiejorpaMmMa B KOOpJUHATaX, UMETh NOHATHE 00 OpUEHTUPOBAHHON
wiomanu. [lonb3oBaTbecs METOAOM KOOPAMHAT Ha IIOCKOCTH, HMPUMEHATH €ro MpU PELICHUU
FEOMETPUUECKUX M TNpaKTUYeCKuX 3ajnad. IIpuMeHATh MeTox KOOpIMHAaT B HPAKTHKO-
OpPUEHTUPOBAHHBIX T€OMETPUUYECKUX 3a/ladax.

Bnanerps monsiTueM BeKTOpa. YMETh CKJIaJbIBaThb U BBIYMTATH BEKTOPBI, YMHOXKAaTh Ha
4KCIIO0, BJIAZETh IPAaBUJIaMHM TpPEYroJbHMKa M IapaierorpaMMa. Biaaers NpakTHYECKUMU
MHTEPIIPETALUAMHE BEKTOPOB. YBEPEHHO IIOJIb30BAThCA KOOpAMHATAMU BeKTOpa. Bnaners
CJIOKCHHEM U BBIUNTAHUEM BEKTOPOB, YMHOKEHUEM BEKTOPA Ha YUCIIO B KOOPAMHATAX.

Nmets npencraBineHue o 0azuce (Ha IUIOCKOCTH). PackiaapiBaTh BEKTOpBI MO Oa3ucy.
PackianpiBath BEKTOpPBI CHJI € IOMOULIbIO IPOEUUPOBAHUS U  TPUTOHOMETPUUYECKUX
cooTHOIIeHUH. [IpuMeHATh MOTydYeHHbIE 3HaHUS B MPOCTEHIINX (PU3NIECKUX 3a/1a4ax.

Bnagerp  moHATHEM — CKaJSIpHOTO  IMPOU3BEACHHUS  BEKTOPOB, IOHUMAaThb  €ro
FEOMETPUUECKU CMBICII W YBEPEHHO IIOJb30BAaThCS €ro BBIPAKEHHEM B JEKapTOBBIX
KOOp/AMHATax. 3HaTh JUCTPUOYTUBHOCTh CKAJISPHOIO MPOM3BEACHUS U €ro CBA3b C
npoenupoBaHueM. [IpUMeHATh cKalipHOE NPOU3BEACHHUE BEKTOPOB JI HAXOXKICHWS JJIUH U
yriaoB. Pemare reomerpuueckue 3aauu ¢ MOMOIIBIO CKAISIPHOTO ITpou3BeneHus. Vcnonp3oBarh
CKaJIIpHOE MPOU3BEIEHUE BEKTOPOB B alredpanyeckux u (U3NUEeCKUX 3a/1auax.

Bnagers MOHATUAMU IPABWJIBHOTO MHOTOYTOJIBHMKA, JJIUHBI OKPYXHOCTH, JAJIMHBI 1yTU
OKPYXKHOCTH M paJMaHHON Mephl yria, BBIYUCIATH IUIOMIAAL Kpyra U ero yacreil. [lonumath
cMbICT yucia 7. [I[puMeHsATh MONTy4YeHHbIE YMEHHS MPH PEIIEHUU NMPAKTUYECKUX 3a7ad. 3HaTb
HCTOPUYECKHE CBEIEHUS 00 U3MEPEHUHU JUIMHBI OKPYKHOCTHU U IUIOIIAU KpyTa.

Nwmetrs mpencraBieHne o mpeoOpa3oBaHUU IJIOCKOCTH, O ABMXKEHUAX. Haxomuts ocu,
HEHTPbl CUMMETPUU (Uryp, LEHTPHl IOBOPOTA, HAXOAUTh KOMIIO3MLMHU IMPOCTEHIINX
npeoOpa3oBanuil. [I[puMeHATHh IBHKEHUS TIIOCKOCTH MPH PEIICHUH T€OMETPHUYECKUX 3ajad.

[IpuMeHsITh MONMY4YEHHBIE 3HAHUS HA MPAKTUKE — CTPOMTh MAaTEMaTUYECKUE MOJIENN IS
3aJa4 peaJbHON KU3HU M MPOBOJUTH COOTBETCTBYIOIINE BHIYUCIICHUS ¢ TPUMEHEHHEM 11010015
U TPUTOHOMETPUYECKUX (PYHKIUH (TI0Ib3YACh, I/Ie HEOOXO0UMO, KAbKYISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
Ne n/mt | HanmeHnoBaHue pa3iesioB U TEM MPOrpaMMBbI KonnyecTBo yacos ONEKTPOHHBIE
Bcero | Kontponsnsie | IIpaktuueckue | (1udpoBbIe)
paboThI paboThI o0Opa3oBaTenbHbIC
pecypehl
1 [Togo6ue TpeyroabHUKOB 12 1 1.5 https://educont.ru/
2 PerieHne TpeyroabHUKOB 22 1 3 https://educont.ru/
3 Bekropsr 20 1 2.5 https://educont.ru/
4 Mero KoopMHAT 9 1 1 https://educont.ru/
5 JIniHa OKPY)KHOCTH U TUIONIA b Kpyra 14 1 2 https://educont.ru/
6 JIBYOKEHUSI TIJIOCKOCTH 10 0 2 https://educont.ru/
7 HauanbHble CBEAEHUS U3 CTEPEOMETPHH 3 0 1 https://educont.ru/
8 IToBTOpenue, 0000IICHNE, CHCTEMATH3AIHS 3HAHUI 12 1 0 https://educont.ru/
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 13
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IHOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC
No ni/mt | Tema ypoka KonnuectBo yacoB
Bcero KoHntposbusie [IpakTuueckue padoTsl
paboThI
1 Xopasl ¥ T0100HBIE TPEYTOJIBHUKH B OKPY>KHOCTH 1 0 0
2 TeopeMa 0 IpoOU3BECHUN OTPE3KOB XOPJI 1 0 0
3 TeopeMa 0 IpOU3BEACHUN OTPE3KOB XOP/I 1 0 0.5
4 Teopembl 0 MPON3BEACHNUN OTPE3KOB CEKYITIX 1 0 0
5 Teopembl 0 MPOU3BEACHUN OTPE3KOB CEKYIINX 1 0 0
6 Teopema o kBagpare KacaTeabHOU 1 0 0.5
7 Teopema 0 KBajJipaTe KacaTeabHON 1 0 0
8 Teopemsr UeBbl 1 Menenas 1 0 0
9 Teopembr UeBbl 1 MeHemast 1 0 0.5
10 Teopembr UeBbl 1 MeHemast 1 0 0
11 [ToHsATHE O TOMOTETHH 1 0 0
12 KontposnbHast pabora no teme "[lonoOue tpeyronsaukos” | 1 1 0
13 Amnanmu3 omuO0OK KOHTPOIBHOM padoTsl. [ToBTOpenue n 1 0 0
06061mmenue no teme "Ilogobue TpeyroJbHUKOB"
14 Cunyc, KocuHyc, TanreHc yrios ot 0 1o 180° 1 0 0
15 OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO 1 0 0
16 DopMmyJibl IPUBEIECHUS 1 0 0
17 @DOopMyITBI TPUBEICHHS 1 0 0.5
18 Pemenne TpeyroiabHuKoB. TeopeMa KOCUHYCOB 1 0 0
19 Pemrenue tpeyronpHnkoB. TeopemMa KOCHHYCOB 1 0 0.5
20 Teopema cuHycOB 1 0 0
21 Teopema cuHycoB 1 0 0.5
22 Pemrenune nmpakTHUecKuX 3a7ad ¢ UCTIOIH30BAHNEM 1 0 0
TEOpEeMbI KOCUHYCOB M TEOPEMbI CHHYCOB
23 Pemrenune npakTHUecKuX 3a7ad ¢ UCTOIH30BAHNEM 1 0 0
TEOpPEMbI KOCUHYCOB M TEOPEMbI CHHYCOB
24 Penrenne nmpakTHUecKuX 3a7ad ¢ UCTIOJIH30BAHNEM 1 0 0




TEOPEMBI KOCMHYCOB U TCOPEMBI CHHYCOB

25 Pemienue npakTHUeCKUX 3a7a4y ¢ UCIOIb30BAHUEM 1 0 0.5
TEOpPEMbl KOCHHYCOB M TEOPEMBI CHHYCOB

26 Tpuronomerpuueckre GOpMyIIbI IS TUIOIIAIH 1 0 0
TPEyroJbHUKA, NapaJuIeTIorpaMma

27 Tpuronomerpuueckue GOpMyIIbI IS TUIOIIAIH 1 0 0
TPEyroJbHUKA, NapaJuIeTIorpaMmMa

28 Tpuronomerpuueckue GOpMyIIbl IS TUIOIIAIH 1 0 0.5
TpEyroJbHUKA, NapaJuIeJIorpaMmMa

29 Tpuronomerpudeckre GOpPMYIIbI IS TUTOIIAIH 1 0 0
TpEyroJbHUKA, NapaJuIeIorpaMma

30 ®opmyna ['epona 1 0 0

31 ®opmyna ['epona 1 0 0.5

32 ®opmyna ['epona 1 0 0

33 dopMyia MIOMIAN BBITYKIOTO YeTHIPEXYTOJIbHUKA 1 0 0

34 dopmyra mIomaal BEITYKIOr0 YeThIPEXYTrOIbHUKA 1 0 0

35 KonTponbHast pabora no teme "Pemenue tpeyronbaukos" | 1 1 0

36 Amnanmu3 omuboK KOHTPOIBHOH padoTel. [ToBTOpenue n 1 0 0
000011eHme 1o Teme "Penienne TpeyroibHUKOB"

37 BekTopsl Ha TIOCKOCTH 1 0 0

38 CrnosxeHue ¥ BBIYUTAHUE BEKTOPOB — IIpaBUIIa 1 0 0
TPEYTOJIbHUKA ¥ MapajuieorpaMma

39 CrnosxeHue ¥ BBIYUTAHUE BEKTOPOB — IIpaBUIIa 1 0 0.5
TPEYTOJIbHUKA ¥ MapajuieorpaMma

40 YMHOK€EHNE BEKTOpa Ha YHCIIO0 1 0 0

41 KoopannaTs! BekTOpa 1 0 0

42 CroxeHue ¥ BBIYNTaHUE BEKTOPOB, YMHOKEHHE BeKTopa Ha | 1 0 0.5
YHCII0 B KOOPIUHATAX

43 CroxeHre ¥ BRIYMTaHHE BEKTOPOB, YMHOXKEHHE BeKTopa Ha | 1 0 0
YHCII0 B KOOpAUHATAX

44 [TpumeHeHne BeKTOpOB B (PU3HKE, IICHTP Macc 1 0 0

45 [Tonstre o 6a3uce (Ha mnockocty). Paznoxenns sektopos | 1 0 0
1o 6azucy

46 [Tonstre o 6a3uce (Ha mnockoct). Paznoxenns Bektopop | 1 0 0.5




1o 6azucy

47 [TonsTre o 6a3uce (Ha MWIOCKOCTH). Pa3inoxeHuss BEKTOPOB 0
1o 6azucy

48 CkaJisipHO€E ITPOU3BEIEHNE BEKTOPOB, TEOMETPUUECKUI 0
CMBICJI ¥ BBIPQXKEHHE B IEKAPTOBBIX KOOPIMHATAX

49 JMcTpuOyTUBHOCT CKAJIIPHOTO MPOU3BEICHHS 0

50 CxkansipHOE TPOM3BEICHUE U TPOCIIUPOBAHNE 0.5

o1 [IpuMeHeHne CKaJIIPHOTO ITPOU3BEIEHUS BEKTOPOB [T 0
HaXO0XKJCHUS JUIMH U YTIJIOB

52 [IpuMeHeHMEe CKaIIpHOrO NPOU3BEAECHUS BEKTOPOB /IS 0
HAXOXKJICHHS JUTMH U YTIIOB

53 [IpuMeHeHne CKaJIIPHOTO MTPOM3BEICHUS BEKTOPOB IS 0.5
HAXOXKJCHHS JUTMH U YTIIOB

54 Perienue reoMeTpuueckux 3a/1a4 ¢ IOMOIIbIO CKAJIIPHOTO 0
IPOU3BEIICHUS

55 Perienue reoMeTprudeckmx 3a/1a4 ¢ IOMOIIBIO CKAJIIPHOTO 0
IPOU3BEIICHUS

56 KontposnbHas pabora no reme "Bekropsr” 0

57 AHanu3 ommboK KOHTpOIbHOU padoThl. [loBTOpEeHnE 1 0
00061enue no reme "Bekrops!”

58 VYpaBHeHHE MPSMON Ha IUNIOCKOCTH. YTIIOBOM KO3 (HULIUEHT 0
Y CBOOOJIHBIN WJIEH, X T€OMETPUUYECKUI CMBICI

59 VYpaBHeHHE MPSIMOI Ha TIOCKOCTH. YTJI0BOH KO GUIIMEHT 0.5
Y CBOOOJIHBIN WJICH, UX T€OMETPHUYECKUN CMBICIT

60 YpaBHEHNE OKPYKHOCTHU 0

61 Haxoxaenue nepeceyeHunii OKpy>KHOCTEN U IPSIMBIX B 0
KOOpAMHATax

62 Haxoxaenue nepeceyeHunii OKpy>KHOCTEN U IPSIMBIX B 0.5
KOOpAMHATax

63 dopmysia pacCTOSTHHS OT TOYKH JIO TIPSIMO 0

64 [Tnomans napawuienorpaMmma B KOOpAMHATAX, TOHATHE 00 0
OPUEHTHUPOBAHHON IIOMIATN

65 [Ipumenenue MeTo/1a KOOPAUHAT B MIPAKTUYECKH- 0

OPHUCHTHPOBAHHBIX TCOMCTPUUCCKUX 3aJavdax




66 KontponbHas padota nmo teme "Meto koopauHat" 1 1 0
67 Ananu3 ommb0K KOHTPOIbHOM paboTsl. [loBTOpEeHuE 1 1 0 0
00o6mIeHue mo Teme "MeTo KoopauHat"
68 [TapannenbHOCTh U MEPIEHANKYISIPHOCTD IPSAMBIX (Yepes 1 0 0
yTII0BO#M KOA(hDHUITHEHT)
69 ITpaBuIbHBIE MHOTOYTOJIBHUKH, BBIYMCICHUE UX 3JIEMEHTOB | 1 0 0
70 [IpaBuIbHBIE MHOTOYTOJIBHUKH, BBIYMCIICHHE UX DJIEMEHTOB | 1 0 0.5
71 [TpaBuUIbHBIE MHOTOYTOJIBHUKH, BBIYMCICHUE UX AJIEMEHTOB | 1 0 0
72 Yucno T ¥ UTMHA OKPYKHOCTH 1 0 0
73 JlivHa AyTH OKPY>KHOCTH 1 0 0
74 JlnmuHa Tyru OKpY>KHOCTH 1 0 0.5
75 Panuannas mepa yria 1 0 0
76 Panuannas mepa yriia 1 0 0.5
77 [Tnomiaap kpyra u ero 5J€MeHTOB (CEKTOpa M CErMEHTa) 1 0 0
78 [Tnomiaap kpyra u ero 3J€MeHTOB (CEKTOpa M CErMEHTa) 1 0 0
79 Brruncnenmue nepuMeTpoB U IIomaiei puryp, 1 0 0.5
BKJTIOYAOIIIUX AJIEMEHTHI Kpyra
80 Brraucrienne nepuMeTpoB u riomazei Gpuryp, 1 0 0
BKJIFOYAIOIIMX JIEMEHTHI Kpyra
81 KonTponbHas no Teme "J{i1Ha OKpY)HOCTHU U TUIOIAbL 1 1 0
Kpyra"
82 Amnanmu3 omubOoOK KOHTPOIBHOH padoTsl. [ToBTOpeHue n 1 0 0
0000menue mo Teme "J{TuHA OKPY>KHOCTH U TUTOIIATh
prraﬂ
83 IlenTpanpHas cUMMeETpUs 1 0 0
84 IlenTpanbHO-CUMMETpUYHBIE (UTYPBI 1 0 0
85 IToBopor 1 0 0
86 OceBas cuMmeTpus 1 0 0.5
87 @durypsl, CHMMETPUYHBIE OTHOCHTEIEHO HEKOTOPOH OCH 1 0 0
88 [TapanienpHblil IepeHoC 1 0 0.5
89 ITousaTHre OBUXEHUA U €TO CBOICTBA 1 0 0
90 PaBeHcTBO uryp 1 0 0.5
91 IIposiBIEHUSI CUMMETPUH B IPUPOJIE, JKUBOIIUCH, 1 0 0




CKYJIBIITYpE, apXUTEKTYype

92 Komnosunum n1BuxeHuit (mpocreiiiye npumepsl)

0.5

93 Harnsnele npeacraBiaeHus 0 IPOCTPAHCTBEHHBIX TeJax:
KyOe, napajuieaenumesae, Ipu3Me, IUpaMue

0.5

94 Harnsiablie npecTaBieH s O IPOCTPAHCTBEHHBIX TEIax:
mape, cepe, KOHyce, MIITHHAPE

0.5

95 [Tonsarre 00 akCHOMAaTHKE U AaKCUOMAaTHYECKOM
IIOCTPOEHUH reomeTpud. I1aTeiii nocrynar EBkiuna u ero
HCTOPHS

96 [ToBTOpenue u 0606meHue. Pemenue 3amay,
WLTFOCTPUPYIOIIUX CBSI3H MEKIY Pa3InIHbIMH TEMaMHU

Kypca

97 [ToBTOpeHue u 0606meHue. Pemenue 3amay,
WUTIOCTPUPYIOIIUX CBSI3H MEXK]Y Pa3INYHBIMH TEMaMU

Kypca

98 [ToBTOpenue u o6obmeHue. Pemenune 3amay,
WUTFOCTPUPYIOIIMX CBS3H MEXKAY Pa3IMYHBIMUA TEMAMH

Kypca

99 [ToBTOpenue u 0600meHue. Pemenue 3amay,
WLTIOCTPUPYIOIINX CBSI3H MEXK]y Pa3JINYHBIMU TEMaMU

Kypca

100 [ToBTOpenue u 06o6meHue. Pemenue 3aaay,
HWIUTIOCTPUPYIOIIUX CBA3U MECKAY pa3INYHBIMU TEMaMU

Kypca

101 Wroroast koHTpOsIbHAs paboTa

[

102 [ToBTOpenue u o6o6menue. Pemenue 3amay,
HWIUTIOCTPUPYIOIIUX CBA3U MEXKAY pa3INYHBIMU TEMaMU

Kypca

OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

102

13
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