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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOT' O ITIPE/IMETA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yJbTAaThl OCBOCHHUS MPOrpaMMBI ydeOHOro Kypca «l'eomeTpusd»
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCITUTAHME:

MPOSIBICHUEM MHTEpeca K TMPOIUIOMY M HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOILIEHHEM K JIOCTHKECHHUSIM POCCHUHUCKMX MATEMaTUKOB M POCCUHCKOMN
MaTEeMaTHYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTIKCHUM B APYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:kaaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE!

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakJaHWHA W peau3alld ero Ipas.,
MPEACTABICHUEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHHS PaA3IMYHBIX CTPYKTYP,
SIBJICHUH, MPOTEAYP TPaxIAHCKOTO o0IIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXJICHHIO ATHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKHUM TPHUMEHEHHEM JIOCTHKEHUN
HayKH, 0CO3HAHHEM BOKHOCTH MOPAJTbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOW HAa aKTUBHOE y4YacCTHE B PEIICHUU NPAKTHYCCKUX 3a7a4 MaTeMaTHYECKOUN
HaIpaBJIEHHOCTH, OCO3HAHMEM BXKHOCTH MATEMaTHYECKOTO 0Opa30BaHUs HA MPOTHKEHUH BCEH
YKU3HU JIJIS1 YCIIENTHOHM Mpo(decCHOHaTbHOM EeATeThHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHEM WHIAMBUAYaJIbHON TpaekTopuu oOpa3oBaHUs H
YKU3HEHHBIX TJIAHOB C YUETOM JINYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTENH;

4) acTeTYeCcKOEe BOCIIMTaHME:

CIIOCOOHOCTBIO K AMOLIMOHAIILHOMY U 3CTETHYECKOMY BOCIPHUATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PEUICHUN, PACCYKICHHUM, YMEHHUIO BUAECTh MaTeMaTHUYE€CKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) ueHHOCTH HAYYHOI0 IMO3HAHUSA:

OpUEHTAIlMe B JESITENbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpPEJICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHsS 4YeJOBeKa, MNPHUPOAbI M OOILIECTBA, MOHUMAaHUEM
MaTeMaTH4YeCKOH HayKH Kak cepbl 4eloBeYecKON MAesTeNbHOCTH, ITaloB €€ pa3BUTUS U
3HAYUMOCTHU JJIs1 Pa3BUTUS LIUBUIN3ALINH, OBJIAJICHUEM SI3bIKOM MATEMAaTUKUA U MAaTEMaTUYECKOU
KyJIbTypOM KaK CpEICTBOM T[O3HaHUS MHpA, OBJIAJIEHUEM [POCTEUIIMMH HaBbIKAMU
HCCIIEA0BATENbCKOM AEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (¢GopMHpoOBaHHEe  KYJbTYPbl  310POBbS M
IMOIMOHAJIBHOI0 0JIArONOJIyYHs:

FOTOBHOCTBIO TPUMEHATh MAaTEMaTUYECKUE 3HAHUS B HMHTEPECAX CBOErO 3/0POBbS,
BEJICHUS 3[J0POBOr0 00pa3a >KU3HM (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, peryispHas Qusnyeckas aKTUBHOCThH), C(HOPMHUPOBAHHOCTHIO HaBhIKAa pediexcuw,
MPU3HAHUEM CBOETO IpaBa Ha OMMOKY U TaKOTO K€ MpaBa JAPYroro 4yeaoBeKa;

7) 3K0J10rM4YeCcKoe BOCIIUTAHHUE:

OpHEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM Ul pelieHus 3agad B o0nacTu
COXPAaHHOCTH OKpYXKAIOIIEeW cpenbl, IUIAHUPOBAHUS TOCTYIKOB M OLEHKHM HMX BO3MOXHBIX
MOCJICJICTBUH ISl OKPYIXKAIOIIEH Cpelbl, OCOZHAHHEM TII00aIhbHOTO XapaKTepa SKOJIOTHYECKUX
mpo0IeM U MyTeil uX peuieHus;

8) ajanTanms K N3MEHAKIUMCS YCJIOBUSIM COLMATbHOM M PUPOAHOM Cpe/bl:



TFOTOBHOCTBIO K JCUCTBUSAM B YCIOBHSX HEONPEAECIEHHOCTH, IOBBIIIECHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUECKYIO0 IEATEIBHOCTh, B TOM YUCJIE YMEHHUE YUYUTHCS y JPYTHUX
moziei, mpuoOpeTaTh B COBMECTHOM JESITEIBHOCTH HOBBIC 3HAHMS, HABBIKA U KOMIIETECHIIUU W3
OIIBITA IPYTUX;

HE00X0AMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHHIA, B TOM 4ucie (GOPMYIHPOBATH UEH,
MOHATHS, TUIIOTE3bl 00 00BEKTAaX M SIBJICHMSIX, B TOM UYHCJIE paHEEe HEU3BECTHBIX, OCO3HABATH
neuuuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE pPa3BUTHE,

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYAllMI0, BOCIPHHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOIIMI KOHTpPMEp, KOPPEKTUPOBATh NPUHUMAEMbIE PELICHUS U
JeWcTBUS, GOPMYITUPOBATH U OLIEHUBATH PUCKH U TMOCIEACTBHS, (JOPMHUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI
Ilo3naBaTenbHbIC yHHBepPcaIbHbIE YueOHbIE JeliCTBUSA

ba3oBble joruyeckue aeicTBUs:

® BBISBIIATE M XapaKTEPU30BATh CYIICCTBCHHBIC NMPU3HAKH MATEMAaTHYECKUX OOBEKTOB,
MOHATHH, OTHOIICHHHA MEXIy IOHATHAMH, (OPMYIUPOBATH OINpEACICHUS TOHSATHH,
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCH(DHUKAIMK, OCHOBAHHUS JIJIsi 0000IIeHUS U
CpaBHEHHSI, KpUTSPHUH TTPOBOAMMOTO aHAIIN3A,

® BOCIPHHUMATH, (HOPMYJIUPOBATH M IMPEOOPA30BHIBATH CYXJICHUS: yTBEPAUTCIbHBIC U
OTpULaTeNIbHbIE, €JMHIUYHBIC, YACTHbIE U OOLIUE, YCIOBHBIE;

® BBIABIATH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpeUrs B (akTax,
NAHHBIX, HAONIONECHUAX M YTBEPXKICHUSX, NpeAsiaraTb KPUTEPUU MJIsi BBISBICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleaTh BBIBOJBI C HCIOJB30BAaHHUEM 3aKOHOB JIOTHKH, AECIYKTUBHBIX W HHIYKTHBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 0 aHAJIOTUH;

e pa3buparh JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKIECHUH (IIPSIMbIE U OT IPOTUBHOTIO),
MIPOBOJUTH CAMOCTOSITENIFHO HECJIOXKHBIE JI0Ka3aTelbCTBA MaTeMaTHYeCKUX (aKToB,
BBICTPAaMBaTh apryMEHTALMIO, MPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATD
cOOCTBEHHBIE PACCYKICHUS;

e BbIOMpaTh cHoco0 pemieHus y4yeOHOW 3agaud (CpaBHMBATh HECKOJBKO BapUaHTOB
pelieHus, BeIOUpaTh HauboJiee MOAXOASIIUNA C YIETOM CaMOCTOSITENIbHO BBIJEIEHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBareibckue 1eiCTBUS:

® CIOJNB30BaTh  BONPOCHI  KaK  MCCJIENOBATENIbCKMM ~ MHCTPYMEHT  IO3HAHUS,
(dhopMynupoBaTh BOMPOCHI, (GPUKCUPYIOIINE TPOTHBOpPEUHE, TPOOIEeMy, CaMOCTOATEIbHO
yCTaHaBIUBaTh MCKOMOE W JaHHOE, (OpPMUPOBATH TUIOTE3Y, apTyMEHTHUPOBATh CBOIO
MO3UIUI0, MHCHHE;

® TMPOBOJIUTH IO CAMOCTOATEIHHO COCTaBICHHOMY IUIaHY HECJIOXHBIA JKCIIEPUMEHT,
HEOOMBIIOE HCCIIEeOBAaHME IO YCTAaHOBJIEHHIO OCOOCHHOCTEH MaTeMaTHYecKOro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTy COOOM;

e caMocToATeNnbHO (opMmynupoBaTh O0OOIIEHHS U  BBIBOABI 1O  pe3ylbTaTam
MPOBEIEHHOTO HAOIIOJICHUS, MCCIEA0BAaHUS, OIEHUBATh JTOCTOBEPHOCTh MOJTYYEHHBIX
PE3yIbTaTOB, BHIBOJOB U 0000IIEHN;



MMPOTHO3UPOBATH BO3MOIKHOC PAa3BUTUC ITPOLECCCA, 4 TAKKC BbBIABUI'ATh MPCAIIOJIOKCHUSA
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Pabora c undopmanueii:

BBISIBJISITH HEIOCTATOYHOCTH U M30BITOYHOCTH HH(OPMAIMH, JaHHBIX, HEOOXOIUMBIX IS
peuieHus 3a1auu;

BBIOMpATh, AHAIM3UPOBATH, CHCTEMATHU3UPOBATh W HMHTEPIPETUPOBATH WH(MOPMAIUIO
Pa3IUYHbIX BUJIOB U (POPM MpEACTABICHUS;

BBIOMpaTh (hopMy mpencTaBieHus WHOOPMAIMK U WUTFOCTPHPOBATH PEIIaeMble 3a1a4u
CXeMaMH, AHarpaMMaMu, HHOHM rpadukoil u nx KOMOMHALUAMU;

OIICHMBATh HAJAEKHOCTh MHPOPMAIMM 10 KPUTEPHUSAM, MPEUIOKEHHBIM YUUTEIEM WU
c(OpMYyIUPOBAHHBIM CAMOCTOSITENIBHO.

KOMMyHI/IKaTHBHbIe YHUBEPCAJBHbLIC y‘{eﬁﬂble JeHCTBHUA:

BOCIIPHHUMATL ¥ (DOPMYJIUPOBATH CYXJICHHS B COOTBETCTBUHU C YCIOBHSIMH W LEISIMHU
OOIIeHMs, SICHO, TOYHO, TPaMOTHO BBIpAXKAaTh CBOK TOYKY 3pEHUS B YCTHBIX U
MACBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS 10 XOJy PEIICHUsS 3a/Ja4l, KOMMEHTHPOBATH
MTOJTY4YEHHBIN pe3ynbTar;

B X0Jie 00CYXKJCHHS 3aJaBaTh BOMPOCHI MO CYIIECTBY O0OCYKIaeMOUW TEMBI, MPOOIeMBI,
penraeMo¥ 3aja4uu, BEICKA3bIBAThH HJICH, HAIICJICHHBIC HA TIOUCK PEHICHUS, COTIOCTABIIATh
CBOM CYXKJCHHS C CY)KJICHHSIMH JIPYIHMX YYaCTHHKOB JIMAjora, 0OHAPYKHBATh Pa3lIndue
M CXOJICTBO TIO3WIMH, B KOPPEKTHOH (opme (opMympoBaTh pa3HOTJIACHS, CBOH
BO3paKECHHUS;

MIPE/ICTaBIATh PE3yIbTaThl PEIICHUs 3aJaud, SKCIIEPUMEHTa, UCCIIEeOBaHUs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (OpMaT BBICTYIUIEHUS C Y4ETOM 3ajad MpPE3eHTAlUU U
0COOEHHOCTEH ayTUTOPUH,

MMOHUMATh ¥ UCHOJIb30BaTh MPEUMYILECTBa KOMaHIHOW ¥ MHAUBHUAYaIbHOU pabOTHI IpH
pelIeHny y4eOHbIX MaTeMaTHUYeCKHX 3aay;

MPUHUMATD 1I€JIb COBMECTHOM JESITeNbHOCTH, IJIAHUPOBATh OPraHU3alMi0 COBMECTHOM
paboThl, pacrpeneisTh BUIbI paboT, JOrOBapuUBaThCs, 00CYKIaTh MPOIIECC U PE3yabTaT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH

y4acTBOBATh B TPYMIOBBIX opMax paboThl (00CyXaeHHS, 0OMEH MHEHUSMH, MO3TOBBIC
HITYPMBI U IPYTHE), BBIIOJIHATH CBOIO YAaCTh PAa0OTHI U KOOPJIUHUPOBATH CBOU JCHCTBUS
C IPYrUMU YJIEHAMU KOMaHJIbl, OIICHUBATh Ka4€CTBO CBOETO BKJaJa B OOLIUI MPOAYKT
0 KpUTEPHSIM, CPOPMYIUPOBAHHBIM YYACTHUKAMU B3aHMO ICHCTBUSL.

PeryasiTuBHbIe yHHBepcaJbHble Y4eOHbIe JeiicTBHSA

Camoopranuszanmsi:

CaMOCTOSITEJIbHO COCTABJIATh IUJIaH, aJTOPUTM pELIeHHs 3aJauyd (WIK €ro 4YacTh),
BbIOMpaTh croco0 pemeHuss ¢ Y4ETOM MMEIOIIMXCS PEecypcoB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBaTh M KOPPEKTHUPOBATh BAapHUaHThl PEIIECHUN C Y4ETOM
HOBOH MH(pOpPMaIUH.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJJIEKT:

BJIaJCTh criocodamu CaMOIIPOBCPKHU, CAMOKOHTPOJIA MpOLECCa U PE3yJIbTaTa PCIICHUA
MaTeMaTHYEeCKOMH 3aga4u,



® IIpeABUJETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPU PEIICHHUU 3a/1a4d, BHOCUTH
KOPPEKTHBBI B JICATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB, HAWJCHHBIX OMIMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

® OLIEHUBATh COOTBETCTBUE pE3yJbTaTa JEATEIBHOCTH MOCTABJICHHOM LIEJIM U YCIOBHSM,
OOBSICHATH IPUYUHBI JOCTIIKEHHSI WIIM HEJOCTHIKECHUS 1IEJH, HAXOAUTh OIIUOKY, 1aBaTh
OILICHKY IPUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

K xonmy oOyuenuss B 7 KJjacce OOydarOUIMICA TIOJYYUT CIEAYIOIIUE NPEIMETHBIC
pe3yIbTaThl:

PacriozHaBaTth uM3ydeHHBIE Te€OMETpUYECKHE (UTYpBI, OMNpEeAesaTh WX B3aUMHOE
pacrojio’)keHue, n300pakarb TeoMeTpUyecKue (UIyphl, BBINOIHATH YEPTEKU IO YCIOBHUIO
3amaun. M3MepsTh JWHEWHbIE W YTJIOBBIE BEJIWYMHBI. PermaTh 3amauvl Ha BBIYUCIICHHE JJTUH
OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath TpyOyI0 OIIEHKY JIMHEHWHBIX U YIJIOBBIX BEJIUYHH MPEAMETOB B PEATHHOM JKU3HHU,
pa3MepoB MPUPOIHBIX 00BEKTOB. PaznmuyaTs pazMepsl 3TUX OOBEKTOB IO TIOPSIKY BETUIHHBI.

Crpouth 4epTekH K FTeOMETPUUECKUM 3a/1a4aM.

[lonb3oBaThbcsi NpU3HAKAMU pPaBEHCTBA TPEYrOJbHUKOB, MCIONb30BaTh IPU3HAKH U
CBOMCTBa paBHOOEAPEHHBIX TPEYTOJIbHUKOB IIPHU PEIICHUH 3a]1au.

[IpoBOIUTH TIOTHYECKHE PACCYKACHUS C UCIIOJIb30BAHUEM T'€OMETPUUECKUX TEOPEM.

[lonb3oBaThcsi TpHU3HAKAMU PaBEHCTBA MPSAMOYTOJbHBIX TPEYrOJIbHUKOB, CBOMCTBOM
MEJHMaHbl, MPOBEIEHHOW K THUIOTEHY3€ MPSAMOYrOJbHOTO TpPEYrojdbHHKA, B pEIICHUU
reOMEeTPUYECKUX 3a/1a4.

Onpenenars napamielbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIe O0pa3yeT ¢ HUMU
cekymas. OnpenensiTh NapauieIbHOCTh MPSAMBIX C TIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJHOM MPSAMOM JIO TOUEK APYTrou mpsiMOM.

Pemate 3agaun Ha kieT4yaton Oymare.

[IpoBOIUTH BBIYUCIEHHUS W HAXOAUTh YHUCIOBbIE M OYyKBEHHbIE 3HAYEHHUS YIIIOB B
FeOMETPUYECKUX  3ajjayax C  HCIOJb30BAaHUEM CYMMBbI  YITIOB  TPEYTOJbHUKOB U
MHOTOYT'OJILHUKOB, CBOMCTB YIJIOB, OOpa3OBaHHBIX MpPH IEPECEUECHUU IBYX MapaieIbHbIX
MpSMBIX cekymiei. PemaTe npakTuyeckue 3aauu Ha HaX0XKJCHHUE YIIIOB.

Brnanetp nmoHATHEM T€OMETPUYECKOTO MECTA TOUEK. ¥ METh ONPEAeNaTh OUCCEKTPUCY yIiia
U CEepeMHHBINA NEPICHIUKYISAP K OTPE3KY KaK FTeOMETPHUECKHUE MECTa TOUCK.

@opMyIHpOBaTH OMPEACTCHUSI OKPYKHOCTH M Kpyra, XOpJbl M TUaMeTpa OKPYKHOCTH,
MOJIb30BAaThCS UX CBOMCTBAMHU. Y METh MPUMEHSTh 3TH CBOMCTBA IIPU PELLICHUU 3a/a4.

Brnagerps moHsATHEM ONMUCAHHOW OKOJIO TPEYroJIbHUKA OKPYXKHOCTHU, YMETh HAaXOAHUTh €&
tentp. [lonp3oBaThcs akTaMu 0 TOM, YTO OMCCEKTPUCHI YIJIOB TPEYTOJIbHHUKA MEPECEKAIOTCS B
OJIHOW TOYKE, MU O TOM, YTO CEpPEAUHHBbIE MNEPIHEHIUKYISPbl K CTOpPOHAM TpPEYroJbHHUKA
MEPECEKAIOTCS B OAHOM TOUKE.

Brnagete mnoHsATMEM KacaTeIbHOM K OKPYKHOCTH, TIOJIb30BaTbCs TEOPEMOMl O
MEePIEHAUKYIISIPHOCTH KacaTeJIbHOM U paanyca, MPOBEIEHHOTO K TOUKE KACAHMUS.

[lonp30BaThcsi MPOCTEHIIMMU T€OMETPUYECKMMU HEPAaBEHCTBAMM, [MOHUMATh HUX
MPaKTUYECKUM CMBICIL.

[IpoBOANTH OCHOBHBIE T€OMETPUUECKUE TOCTPOCHHUS C MIOMOIIBIO IUPKYJIS U TUHEHKH.



K xonmy oOyuenuss B 8 kJacce OOydaroUMiics IOJYYUT CIEAYIOIIUE HPEIMETHBIC
pe3yJabTaThl:

PacriozHaBaTh OCHOBHBIE BU[bI YETHIPEXYIOJIBHUKOB, HUX 3JIEMEHTHI, I0JIb30BATHCS HX
CBOMCTBaMH IIpU PELIEHUH T€OMETPUUECKUX 3a/1a4.

[IpumeHsATh CBOMCTBA TOYKHM IE€PECEUEHHUS] MEIUaH TPEYrojbHUKa (LEHTpa Macc) B
pelIeHNH 3a1au.

Bnanerp nonsitueM cpeiHel JMHUM TPEYrOJbHUKA U Tpalleluu, NPUMEHATh UX CBOMCTBA
IIpY pElIeHUMM reoMeTpudeckux 3angad. llosb3oBarecs Teopemont daseca M TeopemMoil O
IIPOMOPLIMOHAIBHBIX OTPE3KaX, IPUMEHATh UX Ul PEIICHUs IPAKTHUYECKUX 3a]a4.

[IpuMeHsTh IPU3HAKY [10100USI TPEYTOJIbHUKOB B PELIEHUH F€OMETPUUECKUX 3a/1a4.

[Tonb3oBarbest Teopemoil Iludaropa st pemieHuss T€OMETPUYECKHX M MPAKTHYECKHX
3ama4. CTpouTh MaTeMaTHYECKYyI0 MOJEIb B NMPAKTUUYECKUX 3ajjauyax, CaMOCTOSITENbHO JeNaTh
4epTEX U HAXOJUTh COOTBETCTBYIOIINE JITUHBI.

Bnagerp moHATHMSMU CUHYCa, KOCHMHYCa M TaHIFE€HCAa OCTPOro yria MpsSMOYTOJIbHOTO
TpeyrojpHuKa. [10Jp30BaThCS ATUMU MOHITUSIMU JUIS PEILICHUS TPAKTUUECKUX 3a/1a4.

Boruncnate  (pa3nuyHbIMEH - crloco0amM)  IUIOHIA[b  TPEYroJIbHWKa M IUIOLAAH
MHOTOYTOJIbHBIX ~ Quryp (TOJIB3ysACh, TI€ HEOO0XOaUMO, KaubKymsiTopoM). [IpumeHsaTs
MOJIyY€HHBIE YMEHHSI B MPAKTUYECKUX 3aauax.

Bnagerp MOHATHSIMM BIOMCAHHOTO M IIEHTPAJIBHOTO YIja, HCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX yIJaX, yriiax MeXay XopJaMu (CEeKyIIMMHU) U yIile MEXIy KacaTeJIbHOM M XOopJoi
MIPH pEeIIeHUH T€OMETPUUYECKUX 3a/1ad.

Bnagerp moHsATHEM OMHMCAHHOTO YETHIPEXYTOJIbHHUKA, MPUMEHSATH CBOMCTBA OMHCAHHOIO
YeThIPEXYrOJIbHUKA TP PEIICHUU 3aau.

[IpuMeHsTh MoJlydeHHbIE 3HAHUSI HA MPAKTHKE — CTPOUTh MAaTeMaTUYEeCKUE MOJAETH JUIs
3a/1a4 peajbHOM KU3HU U MPOBOAUTH COOTBETCTBYIOLIUE BHIYMCIEHHS C IPUMEHEHHEM MO00us
Y TPUTOHOMETPHH (ITTOJIB3YSCH, T/Ie HEOOXOAMMO, KAIBKYISITOPOM).

K xonmy obOydenus B 9 KJjacce oOydaromuiics NOJYYUT CIEAYIOIIUME IPEAMETHBIC
pEe3yNIbTaThI:

3HaTh TPUTrOHOMETpUYECKUEe (QYHKIMH OCTPBIX VYIJOB, HAaXOJUTh C HUX IOMOIIBIO
pa3IMyYHbIE  AJIEMEHThl  IPSIMOYIOJIBHOTO  TPEYroJbHUKAa  («pelleHHe  MPSIMOYrOJIbHBIX
TPEYroJbHUKOBY»). HaxoauTh (C MOMOIIBIO KaNbKYISATOpA) IJIMHBI U YIJIbl JUISI HETaOIMYHBIX
3HA4YEHMII.

[Tonb3oBatbest hopMynaMu IPUBEIECHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM TOXKIECTBOM
JUIS HAXO0XACHUS COOTHOIIEHUN MEX]Ty TPUTOHOMETPUUYECKUMU BETMYUHAMHU.

Hcnonb3oBaTh T€OpeMbl CHHYCOB U KOCHHYCOB JUISl HAXOXKICHUS PA3IUYHBIX SJI€MEHTOB
TPEYroJibHUKA («peIlIeHHue TPEyroJbHUKOBY), MPUMEHITh MX IPU PEUICHUU T€OMETPUUYECKHX
3a/ad.

Brnanets nousTusMH npeoOpa3oBaHus MOJ00MS, COOTBETCTBEHHBIX 3JIEMEHTOB MOI0OHBIX
¢uryp. [lonp3oBaTbcs CBONCTBaAMHU 1MOA00MS MTPOU3BOJIBHBIX (DUTYp, YMETh BBIYMCIATH JJIHHBI U
HaXOJUTh YIIbl y M0A00HBIX ¢uryp. IIpuMeHsaTs cBoiicTBa MOJ00MS B MPAKTUYECKHUX 3a/adax.
YMeTb NpUBOAUTH MPUMEPHI OJOOHBIX (PUTYp B OKPY’KAIOIIEM MUDE.

Ilonb3oBaTbest TEOpEMaMU O NMPOU3BEACHUU OTPE3KOB XOPI, O IMPOU3BEIEHUU OTPE3KOB
CEKYIIUX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaTbcs BEKTOpaMH, MOHUMATh HMX TEOMETPUYECKUH M (U3NYECKUHA CMBICI,
IPUMEHATh MX B PELICHUUM TE€OMETPUYECKUX M (u3nueckux 3aaad. [IpuMeHATh cKalspHOe
IIPOU3BEACHNE BEKTOPOB Il HAX0XK/I€HUs JUIMH U yTJIOB.



[lonb3oBaTbcsi METOJOM KOOPAMHAT HA IIJIOCKOCTH, IPUMEHSATh €ro B pElICHUU
F€OMETPUYECKUX U MPAKTUYECKUX 33/]au.

Bnagers moHATHAMU NPaBUIBHOIO MHOTOYTOJbHMKA, JUIMHBI OKPYKHOCTH, JJIMHBI AYyTd
OKPY)KHOCTUM M DPaJMaHHOW Mepbl yria, yMETb BBIYMCIATH IUIOLIAAb Kpyra U €ro 4acreil.
[IpuMeHATh NOTy4YEHHbIE YMEHHS B IPAKTUUECKUX 3a7a4ax.

Haxomute ocu (MM UEHTPH) CUMMETPUU (QHUTYp, TPUMEHSTH JIBUKECHHUS IUIOCKOCTH B
MPOCTEUIINX CITyqasiX.

[IpyuMeHATh MoJlydeHHbIE 3HAHUS HAa NPAKTHKE — CTPOUTh MATEMAaTUYECKUE MOJETH JUIs
3aJa4 peaJbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS C IPUMEHEHHEM 11010015
U TPUTOHOMETPUUYECKUX (PYHKIUH (TOIb3YSICh, 1€ HEOOX0IUMO, KAJIbKYJIATOPOM).



COJAEP)KAHUE TEM YYEBHOI'O ITPEJIMETA
7 KJIIACC

Havanbsuelie nonstus reomerpuu. Touka, mpsimMas, OTPE3OK, Jyd. YTroj. Bunabsl yrios.
Beprukanbaele UM CcMexHbIe yriael. buccekrpuca yrna. Jlomanas, MHOTOYrOJIbHHK.
[TapamienpHOCTD ¥ NEPIEHAUKYIAPHOCTD IPSIMBIX.

Cummerpuunbie purypsl. OCHOBHBIE CBOMCTBA 0CceBOM cuMMeTpur. [IpuMepsl cuMMeTpun
B OKPY’KAOIIIEM MUDE.

OcHOBHBIE TIOCTPOEHHS C NOMOIIbIO LUPKYIs M JuHeilku. TpeyronpHuk. Boicora,
MeraHa, OMCCeKTpuca, UX CBOMCTBA.

PaBHOOEIpeHHBIN 1 PABHOCTOPOHHUH TPEYrOJIbHUKU. HepaBeHCTBO TpeyrojibHUKA.

CpoiicTBa W TpU3HAKM paBHOOEAPEHHOro TpeyrojdpHuka. Ilpu3Haku paBeHcTBa
TPEYrOJIbHUKOB.

CpoiicTBa M MpHU3HAKU MapajuieNbHbIX MpsMbIX. CymMMa yrjioB TpeyrojbHuKa. BHemiHue
YIJIBI TPEYTOJIbHUKA.

[IpssmoyromnpHbIil TpeyroapHUK. CBOMCTBO MEQMAHBI MPSMOYTOJIBHOTO TPEYroJbHUKA,
MpOBEAEHHOW K rumoTeHy3e. IIpu3Hakum paBeHCTBAa NIPSMOYTOJBHBIX TPEYrOJbHUKOB.
[IpssMOYrOBHBIN TPEYTONBHUK € yriioM B 30°.

HepaBeHcTBa B reoMeTpun: HEPAaBEHCTBO TPEYrOJILHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa o 0oJIbIIEM yriie U OoJIbLIeH CTOpOHE TpeyrojbHuKa. [leprneHuKyasp U HakJIOHHasL.

['eomeTpuueckoe MecTo To4eK. buccekTpruca yria M CEpeIUHHBIN TMEPIEHIUKYIAp K
OTpPE3KY KaKk F€OMETPUYECKUE MECTA TOUEK.

OKpyXHOCTh M Kpyr, XOpJa W JuaMeTp, MX CBOWCTBAa. B3auMHOe pacmoJiokeHue
OKpPY)KHOCTH U mpsiMoil. KacarenbHas u cekymas K OKpy*KHOCTH. OKpy>XKHOCTb, BIMCAHHAs B
yroi. BnvcanHas n onucaHHas OKPY)KHOCTH TPEYTrOJIBHUKA.

8 KVIACC

Yerbipéxyronpuuku. [lapamienorpamm, ero mpu3Hakd U CBOMcTBAa. YacTHbIe cCiydau
napajyuieorpaMmoB (IpsSMOYTOJIbHUK, POMO, KBaJpar), WX IpHU3HAKUW U cBOMcTBa. Tpamenus,
paBHOOOKas Tpameuus, e€ cBolcTBa U npusHaku. [IpsMoyronpHas Tpamnenusi.

Meton ynBoenus menuanbl. LlentpanbHas cummerpus. Teopema Daneca U TeopeMa o
MIPOMOPLIMOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYrOJbHUKA U Tpanenuu. L{enTp Macc TpeyroyibHUKA.

[Togo6ue TpeyroiabHUKOB, KO3 duuueHt noaodus. [Ipuznaku nomodus TpeyroabHUKOB.
[Ipumenenue mogoOUs PH PELICHUH MTPAKTUUYECKUX 3a4a4.

CpoiicTBa momaaei reomerpuueckux ¢uryp. @opmynbl UIsl TUIOMIAANA TPEYTrOJIbHHKA,
napasesnorpaMmma, pom0a u tpanenuu. OTHOILIEHHE IUI0IIA e NoJ0OHBIX (GuUryp.

Brruncnenue miomaseit TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIeT4aToil Oymare.

Teopema Iludaropa. Ilpumenenune teopemsl Iludaropa npu pemeHuM HPaKTHYECKUX
3ajau.

CuHyc, KOCHHYC, TaHI'€HC OCTPOTO Yrja MpsSIMOYTOJILHOTO TpeyrojbHHKa. OCHOBHOE
TPUTOHOMETPHUECKOE TOXAeCTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

BrincanHble M LEHTpalbHBIE YIJIBI, YTOJI MEXJY KacaTelbHOW M XOpJOH. YTl MeXay
XOpJlaMM ¥ CeKylIMMH. BrucanHble W oONucCaHHbIE YETBIPEXYrOJbHUKH. B3aumHoe
pacrono)xeHue JByX OKpyxHocTed. Kacanume okpyxnocredd. OOmme KacarenbHble K JBYM
OKPYXHOCTSIM.

9 KJIACC

Cunyc, xocunyc, TaHreHc yriaoB oT 0 nmo 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOk1e€CTBO. POPMYIIBI IIPUBEACHUS.



Pemrenne tpeyronpHukoB. Teopema KOCHHYCOB M TeopemMa CUHYCOB. Pemenue
IIPAKTUYECKUX 33J1a4 C UCII0JIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[Ipeo6pazoBanue mompoowus. [1ogo0Me COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 IPOU3BEIEHUN OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEACHUN OTPE3KOB CEKYIIUX,
TeopeMa O KBaJpare KacaTelbHOM.

Bekrop, anuHa (MOAyJb) BEKTOpa, COHAIpPABIEHHBIE BEKTOPHI, MPOTHUBOIIOJIONKHO
HAIIpaBJICHHBIE BEKTOPbI, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, OINEpAallMM HaJ
BeKTOpaMu. PasnoxkeHnne BekTopa o AByM HEKOJUIMHEApHBIM BeKTOpaM. KoopaumHaTel BEKTOpA.
CkansipHO€ ITPOU3BEAECHNE BEKTOPOB, IPUMEHEHUE JIIsl HAXO0KICHUS JIJIMH U YIJIOB.

JlexkapTOBbl KOOPJAMHATBI HA INIOCKOCTH. YPaBHEHUS IIPSAMOM M OKPYKHOCTH B
KOOpAMHATAX, IEPECEUCHUE OKPYKHOCTEH U MPsAMBIX. MeToa KOOPAMHAT U €ro IPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJIBHUKH. [[mHa okpyxHOCTH. ['pagycHas n paguaHHas mepa yria,
BBIUHCIICHUE JUIMH YT OKpYyKkHOCTEH. [Inomans Kkpyra, CeKTopa, CErMeHTa.

JIBMKEeHMsI MIJIOCKOCTU ¥ BHYTPEHHUE CUMMETpUU GUTYp (2JIeMEHTapHbIE IPEICTABICHNUS).
[TapamtensHbiit nepeHoc. [loBopor



TEMATHYECKOE IINTAHUPOBAHME 9 kaacc

Ne HaumeHoBaHue pajneina. Koa- JlaTa npoBeaeHus
YpoOKa Tema ypoka. BO N0 IJIAHY | (PaKTHYECKH
n/n 4acoB
| Tpumectp 32

I'aaBa IX BekTopsl 8

$1 n.79-81 IlousiTue BeKTOpa 2

1 [TonsiTne BexTOpa. PaBEHCTBO BEKTOPOB. 1 02.09.23

2 OTkJ1agpIBaHUE BEKTOPA OT JIAHHOW TOUKH. 1 07.09.23

$2 n.82-85 CioxeHnne u BHIYUTAHHE BEKTOPOB 3

3 CymMa ByX BEKTOPOB. 3aKOHBI CJIOKEHUSI BEKTOPOB. 1 09.09.23

4 CymMa HecKoJIbKUX BeKTOpOB. [IpaBuio 1 14.09.23
napaieiorpaMma.

5 Brruntanue BeKTOpoB 1 16.09.23

$3 1n.86-88 VYmHo)eHHe BEKTOpPA HA YMCJIO. 3

IIpumeHeHNe BEKTOPOB K pellieHHI0 3a/1a4

6 [Tpou3BeieHre BEKTOpa HA YHCIIO. 1 21.09.23

7 [TprMeHeHre BEKTOPOB K PEIISHHIO 3a/1a4. 1 23.09.23

8 Cpennsisi THHUS TpaTCIUH. 1 |28.09.23

I'maBa X Mertoa KoopauHaT 10

$1 1n.89-90 KoopanHaThl BeKTOpa 2

9 Paznosxenue BeKTopa Mo IBYM HEKOJIITUHEAPHBIM 1 30.09.23
BEKTOpaM.

10 Koopaunats! BekTOpa. 1 05.10.23

$2 n91-92 Ilpocreiimme 3a1a4i B KOOPAUHATAX 2

11 CBs13b MEXTY KOOpJIMHATaMU BEKTOPA U KOOPIMHATAMHU 1 07.10.23
€ro Hayvaja 1 KOHIa.

12 [IpocTeitmme 3a1a4u B KOOpAWHATAX. 1 12.10.23

$3 1n93-96 YpaBHeHHE OKPYKHOCTH M IIPSAMON 3

13 YpaBHEHHE TUHUW Ha TJIOCKOCTH. Y paBHECHHE 1 14.10.23
OKPY>KHOCTH.

14 YpaBHeHUE NPAMON. 1 19.10.23

15 BsaumHoe pacnonoxeHne IByX OKpYKHOCTEH 1 21.10.23

16 Pemenue 3agau mo reme «BekTopsl. MeTon 1 26.10.23
KOOpPJIUHATY.

17 Konmponvnas paboma Nel «Bexmopwi. Memoo 1 27.10.23
KOOPOUHAM ».

18 AHanu3 KOHTPOJIBHOM paboThl. Pemenue 1 09.11.23
JIOTIOJTHUTENBHBIX 3371a4 110 TEMe

I'naBa X| «CooTHOmIEHUs MexK1y CTOPOHAMH H yIJIaMH 11

TpeyrojibHuka. CkajasipHoe Ipou3BeieHIe BEKTOPOB)

$ 11.97 — 99 CunHyc, KOCHHYC, TAHTCHC H KOTAHTeHC yIJia 3

19 CHHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC. 1 11.11.23

20 OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO. DPOPMYIIBI 1 16.11.23
IIPUBEJICHHUSI.

21 DopMmyisl U1 BBIYMCIEHUS! KOOPAUHAT TOUKU 1 18.11.23

$ 2 n.100 — 104 CooTHOIIEHHUST MKy CTOPOHAMH M YIJIaMH 4

TPEYrojbHUKA

22 Teopema 0 mIoma M TPEYroJbHUKA. 1 23.11.23

23 Teopema cuHYCOB. 1 25.11.23




24 Teopema KOCHHYCOB. 1 30.11.23
25 Penienne TpeyroibHUKOB. 1 02.12.23
$3 1n.105 - 108 CxansipHoe npoun3BeleHUEe BEKTOPOB 2
26 Yron mexay Bekropamu. CKaJIIpHOE MTPOU3BEICHUE 1 07.12.23
BEKTOPOB.
27 CkansipHO€ ITPOU3BEIEHNE BEKTOPOB B KOOPAMHATAX. 1 09.12.23
CBoJCTBa CKAISIPHOTO IPOM3BEICHUS] BEKTOPOB
28 Koumponvnas paboma Ne2 « Coomnowenue medxncoy 1 14.12.23
cmoponamu u yenamu mpeyzonvhuxa. Cransaproe
npouseedeHue 8eKmoposy.
29 AHaM3 KOHTPOJIBHOH paboThl. Pemenue 1 16.12.23
JIOTIOJTHUTENBHBIX 3371a4 110 TEME
I'naBa XI| «/l1uHA OKPYKHOCTH M IIOIIAb KPYra) 12
$1 1n.109 — 113 IlpaBWjIbHbIE MHOTOYT0JIbHUKH 5
30 [TpaBUIbHBIN MHOTOYTOJIbHUK. 1 21.12.23
31 OKpYXHOCTb, OITUCAHHAS OKOJIO MPABUIILHOTO 1 23.12.23
MHOTOYToJIbHUKa. OKPY)KHOCTh BIIHCAHHAS B
MIPAaBHIILHBIN MHOTOYT OJIHHUK.
32 DopMyITbl TS BEIYUCIECHUS TIIOIA N TTPABUIILHOTO 1 28.12.23
MHOTOYTOJIEHUKA, €0 CTOPOHBI M palnyca BIIUCAHHOM
OKPY>XHOCTH.
Il TpumecTp 20
33 [TocTpoeHwme MpaBUIIBHBIX MHOTOYTOJILHUKOB. 1 11.01.24
34 Pemenue 3agau mo reme «lIpaBunbHbIe 1 13.01.24
MHOTOYTOJIbHUKIY.
$2 mn114-116 /[1uHa OKPYKHOCTH M IJIOIIAb KpPyra 5
35 JInmrHa OKPY>KHOCTH. 1 18.01.24
36 JlnmrHa OKpY)KHOCTH B PEIICHUH 3a/1a4. 1 20.01.24
37 [Tnomane kpyra 1 25.01.24
38 [Tnomanpe KpyroBoro ceKTopa M CErMeHTa 1 27.01.24
39 Pemenue 3amgad mo teme: JlyimHa OKPY»XKHOCTH U 1 01.02.24
TUTOIIAJb Kpyray.
40 Koumponvnas paboma Ne3 «/{nuna okpyscrnocmu u 1 03.02.24
naowaob Kpy2ay.
41 AHau3 KOHTPOJIBHOU paboThl. Perenue 1 08.02.24
JOTIOJTHUTEIIHHBIX 33]1a4 110 TEME.
I'naa XIII. JIBH:KeHHSsI 8
$1 m117-118 TIlonsaTHe IBMKEHUHA 3
42 OToOpakeHue MIOCKOCTH Ha ce0s 1 10.02.24
43 [TouaTre IBUKEHUS. 1 15.02.24
44 [Tonsitue nBrkeHus. 3aga4u Ha MOCTPOECHUE 1 17.02.24
CUMMETPHYHBIX (QUTYD.
$2 1120 - 121 IMapaJjiejbHblii IEPEHOC H TIOBOPOT 3
45 [TapannenpHbIil mepeHoc. 1 22.02.24
46 IloBopoT. 1 24.02.24
47 Pemenne 3agau mo Teme «JIBHKEHHEY. 1 01.03.24
48 Koumponvnas paboma No4 «/[eusicenuer 1 03.03.24
49 AHanmn3 KOHTPOJIbHOHM paboThl. O6 akcnomax 1 07.03.24
TUTAHUMETPUH.
I'naBa XIV. HauyanbHble CBeIeHHS U3 CTEPEOMETPUH 8
$1 1n.122-—128 MHOrorpaHHMKH 4
50 IIpenmer crepeomerpun. MHOTOrpaHHUK. 1 10.03.24
51 IIpusma. Ilapannenenunen 1 15.03.24
52 O6mnem tena. CBoICTBA IPSIMOYTOJIBHOTO 1 17.03.24




napaJjiicjcnmIicaa

53 [Mupamuia 1 |22.03.24
III Tpumectp (8 Heneib) 16
$2 1n.129-131 Tena u MOBEPXHOCTH BpPallleHUs 4
o4 Hunuuap 1 05.04.24
95 Konyc 1 07.04.24
56 Cdepa u map 1 12.04.24
o7 Pemenue 3anau no teme «Tena u moBepxXHOCTH 1 14.04.24
BpAaICHISD)
00 akcuomMax IIAHUMeETPHUHU 2
58 006 akcHoOMax IUIAHUMETPHH. 1 19.04.24
59 HekoTopsle cBeieHNs 0 pa3BUTUN T€OMETPUUI 1 21.04.24
HroroBoe noBropenne 9
60 [Tpu3Haky mapayuIeIbHOCTH MPSIMBIX HA TIOCKOCTH 1 26.04.24
61 [Ipu3Haky paBeHCTBa TPEYTOJILHUKOB 1 28.04.24
62 [Tpu3Haku mogoOust TPEYroJbHUKOB 1 03.05.24
63 [Tnomans TpeyroapHUKa 1 05.05.24
64 Hrorosas koHTposbHas paboTa 1 10.05.24
65 AHau3 UTOroBOM KOHTPOJIbHOM pabOTHI. 1 12.05.24
66 IlenTpanpHble ¥ BnucaHHbIe YTkl (3a1anue Ne 17) 1 17.05.24
67 Bces reomerpus 9 knacca B 01HOM 3a1aue 1 19.05.24
68 WToroBelii ypok o reoMeTpuu 1 24.05.24




