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MNOACHUTEJIBHASA 3AITUCKA
PaGouas mporpamma mo reoMeTpHuu COCTaBJIeHa HAa OCHOBE:

o @enepanbHoro 3akoHa oT 29 nexadbps 2012 roma Ne273-d3 «O6 obOpazoBanuu B Poccuiickoit
Denepanuny;

o denepa’dbHOr0  TOCYAApCTBEHHOTO  00pa30BaTENBHOIO  CTaHIApPTa  OCHOBHOTO  OOIIEro
o0pa3oBaHMs, YTBEPXKJACHHOIO MpUKa3oM MuHHCTEepcTBa oOpa3oBaHus U Hayku Poccuiickoi
Oeneparun ot 17 nexkadpst 2010 r. Ne 1897 (¢ usMeHEHUSIMH);

o denepanbHON 00pa3oBaTENbHON IMPOrpaMMbl OCHOBHOT'O 00IIero oOpa3oBaHUs, YTBEPKIEHHOM
npukazoM Munucrepcrsa npocsenieHust PO ot 18.05.2023 Ne370;

e OCHOBHOW 0011€00pa30BaTEIILHON MPOrpaMMbl OCHOBHOTO o0miero oopazoBanus bOY KMP
"®epanontosckas OLI"

e VYuebnoro mnana bBOY KMP "®epanonrosckas OIL",

e Tlonoxenwus o padoueit mporpamme bOY KMP "®epamnonTosckas OII".

PabGouass mporpamma opueHTHpoBaHa Ha wucnoiab3oBanne YMK mon penakiuein A.l.
Mepaznsaka, B.b. Tlomonckoro, M.C. Sxkup. JlanHas 1uHHUS Y4€OHHKOB COOTBETCTBYET
denepanbHOMY TOCYIAapCTBEHHOMY 0Opa3oBaTeIbHOMY CTaHJApTy OCHOBHOTO — OOILEro
obpazoBanus 2010 r.

Peanuzanus nporpamMmbl o0ecrieueHa UMEIOIIUMHUCSA B HIKOJIE YIEeOHUKAMHU:

o Mep3mik A.I'. ['eomerpus: 7 kiacc: ydyeOHUK JUIsl ydalmmxcs 00I1eo0pa3oBaTeIbHBIX

yupexnenuii / A.I'. Mep3insik, B.B. TTononckwuit, M.C. Sxup. — M.: Benrana-I'pad, 2017;
e Mep3mak A.I. T'eomerpus: 8 kiacc: yueOHHK AJis y4yaliuxcsi 00I1eoO0pa3oBaTEIbHbBIX
yupexnenuii / A.I'. Mep3insik, B.B. TTononckwuit, M.C. Sxup. — M.: Benrana-I'pad, 2018;
e Mep3mak A.I. T'eomerpus: 9 kiacc: yueOHHK AJis y4aliuxcsi 00I1eo0pa3oBaTEIbHbBIX
yupexxaenuii / A.I'. Mepansk, B.B. ITonouckuit, M.C. Slkup. — M.: Benrana-I'pad, 2019

®opmoii NpoMeKYTOUHOI aTTecTalMM 110 aredpe B 7-9 Kiaccax SBISIETCS KOHMPOAbHAA padoma.

INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUS I[POI'PAMMBI YYEBHOI'O KYPCA
«"EOMETPHS» HA YPOBHE OCHOBHOI'O OBIIETI'O OGPA30BAHUA

JIMHHOCTHBDIE PE3YJIBTATBI

JlngHOCTHBIE pe3yabTaThl OCBOSHHUS MPOTPAMMBI YIEOHOTO Kypca «I'eoMeTpus» XapaKTepUu3yroTCs:

1) maTpuoTHYECKOE BOCITUTAHUE:

MPOSIBJICHUEM MHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHMCKON MAaTeMaTHKH, IIEHHOCTHBIM
OTHONIIEHUEM K JOCTHXEHUAM POCCHIUCKMX MATEMAaTUKOB W POCCUMCKON MaTeMaTHYECKOW IIKOJIbI, K
WCIIOJIb30BAHUIO 3TUX JOCTKEHUN B IPYrUX HayKaxX U MPUKIATHBIX chepax;

2) TPaXKTaHCKOE U TyXOBHO-HPABCTBEHHOE BOCITUTAHHE:

TOTOBHOCTBIO K BBITIOTHEHHUIO 0053aHHOCTEN TpakIaHWHA U pean3allii ero MpaB, MpeCTaBICHUEM
0 MaTeMaTHYeCKHMX OCHOBaX (YHKIIMOHUPOBAHUS PA3JIMUYHBIX CTPYKTYpP, SBICHHUH, TIPOLETYP
TpaXXTaHCKOTO O0O0IIecTBa (HAMpUMeEp, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXICHHUIO 3TUYECKUX
npo0JsieM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTWIKEHUH HAayKH, OCO3HAHHEM Ba)KHOCTH
MOPAJTbHO-3TUYECKUX MPUHIIUIIOB B IEATEILHOCTH YUYEHOTO;

3) TpymoBoe BOCITUTAHHE:

YCTAaHOBKOM Ha aKTHUBHOE Y4YaCTM€ B pEHICHUM NPaKTUYECKUX 3a/ady MaTeMaTU4YeCKOu
HATPaBIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTeMaTHYEeCKOro 0Opa3oBaHWs HA MPOTSKEHUU BCEH JKU3HU
JUISL YCTIeTHOM Tpo(eCcCHOHATBHOM NESITEIbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHM, OCO3HAHHBIM



BHIOOPOM U TIOCTPOCHHEM WHAWBUIYAIBHOW TPAEKTOPUU OOPa30BaHUS M KU3HEHHBIX IIJIAHOB C YYETOM
JMYHBIX UHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) 3CTeTUYECKOE BOCIIUTAHUE:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY U 3CTETUYECKOMY BOCHPUATHUIO MAaTEMaTHYECKUX OOBEKTOB,
3a/1a4, pellieHUH, pacCyKJIEHUM, yMEHHUIO BUIETh MaTEMaTUUECKNE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOTO O3HAHMSI:

OpHUEHTAlMeH B JAEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4HbIX IPEACTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKa, IPUPOIBI U 00IIeCTBA, MOHUMAaHNEM MAaTEMAaTUYeCKON HAyKH Kak
cdepbl 4eI0BEYECKON NEATETbHOCTH, 3TANOB €€ Pa3sBUTHA M 3HAYMMOCTU JJIsl Pa3BUTHS IMBHIU3AINH,
OBJIQICHUEM $I3bIKOM MaTeMaTHUKH M MaTeMaTHYeCKOW KyJIbTYpOH KaK CpEICTBOM IIO3HAHHUS MHUDA,
OBJIa/IEHUEM NIPOCTEUIIMMH HAaBbIKAMU UCCIIEI0BATEIbCKON AEATEIbHOCTH;

6) ¢usmueckoe BocmuTaHWe, (OPMHUPOBAHUE KYJIBTYPhl 3I0POBbSI U  3MOIMOHAILHOTO
Osaromnony4us:

TFOTOBHOCTBIO IPUMEHSTh MaTeMaTU4YeCKHe 3HaHMS B HHTEpPEcax CBOErO 3/10pOBbs, BEIEHUS
3J10pOBOr0 00pa3a *KHU3HHM (310pOBOE IMUTaHUE, COATTAHCUPOBAHHBIN PEXXUM 3aHATHUI U OTIbIXA, peryJiipHas
¢u3udeckass aKTUBHOCTB), C(HOPMHUPOBAHHOCTBIO HaBbIKa pedUIeKCHH, NMPU3HAHHEM CBOETO IpaBa Ha
OMMOKY M TAaKOTO e IpaBa JPyroro 4eloBeKa;

7) 9KOJIOTMYECKOE BOCIIUTAHHUE:

OpHEHTALMEH Ha MPUMEHEHNE MAaTeMaTHUECKUX 3HAHUM JUIsl peIIeHHs 3a7a4 B 001aCTH COXPAaHHOCTH
OKpY)Kalomied Cpeipl, IUIAHUPOBAHUS TMOCTYIIKOB M OLEHKHM HMX BO3MOXHBIX IOCIEICTBUA JUIS
OKpY’Kalomied Cpepl, OCO3HAHHEM TIJIO0ATBHOTO XapaKTepa HSKOJIOTHYECKUX MpOoOIeM W TyTeH HX
pelieHus;

8) amanTanus K U3MCHSIOUIMMCS YCJIOBHUSIM COLIMATIBHOM U TPUPOIHON CPEIbI:

TFOTOBHOCTBIO K JEHCTBHSIM B YCIOBUSIX HEOIPEICIEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEH
KOMITIETEHTHOCTH 4epe3 MPAKTHYECKYIO JesTeIbHOCTh, B TOM YHCJIE€ YMEHHE YUUTHCS Y APYTUX JHOJCH,
nproOpeTaTh B COBMECTHOMW JESTEIHHOCTH HOBBIE 3HAHUS, HABBIKM W KOMIIETEHIIMY U3 OIBITA IPYTHX;

HE00X0IMMOCTBIO B (JOPMHUPOBAHUYU HOBBIX 3HAHUH, B TOM 4ucie (GOpMyIupoBaTh UAEHU, TOHATHS,
THMOTE3bl 00 OOBEKTaxX M SBJICHUSAX, B TOM YHCIE paHEee HEW3BECTHBIX, OCO3HABATH JC(HUITUTHI
COOCTBEHHBIX 3HAHUW ¥ KOMIIETEHTHOCTEH, TUTAHUPOBATH CBOE PA3BUTHE;

CHOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIIPMHHUMATh CTPECCOBYIO CHUTYAIMIO Kak
BBI30OB, TPEOYIOIINNA KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMbIE peIlIeHUs U JIeiicTBUA, (OpMYIUPOBATH U
OILIEHUBATh PUCKH U TIOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METAIIPEJIMETHBIE PE3YJIBTATHI
Ilo3naBaTebHbIE yHUBEPCAJIbHBIE yUeOHbIE 1€l CTBUS
Bba3oBrle nornueckue qSUCTBUS:
® BBIABIATH U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTUYECKUX OOBEKTOB, MOHSATHM,
OTHOIICHUW MEXIy TOHATHUAMH, (OPMYIHPOBATH OIMPEACICHUS TMOHATUH, YCTaHABIMBATH
CYIIIECTBEHHBIN MPU3HAK KIacCU(PHUKAIIMN, OCHOBAHMS AJi1 000OIIECHUS U CpAaBHEHUS, KPUTEPUHU
MIPOBOJIMMOIO aHAJIN34;
® BOCIHpPHHHMATh, (GOPMYITUPOBATH M MPEOOPa3OBBIBATh CYXKICHUS: YTBEpPAUTEIbHBIE W
OTpHUIIATEIIbHBIE, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIC,
® BBIABISTH MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U M TPOTUBOPEUHS B (paKTax, JaHHBIX,
HAOMIOJICHUSAX U YTBEPKACHUSAX, MpEAsiaraTb KPUTEPHUH JUISl BBISIBICHUS 3aKOHOMEPHOCTEH M
IIPOTUBOPEUMIL;
e JieNlaTh BBIBOJBI C HCIIOJB30BAHUEM 3aKOHOB JIOTHKH, JCAYKTHMBHBIX ¥ HWHIYKTHBHBIX
YMO3aKIJIIOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;



pa3OupaTh JOKa3aTelbCTBA MAaTEMAaTHYECKUX YTBEP)KACHUH (TpsAMBIE W OT MPOTHUBHOTO),
IPOBOJIUTH CAMOCTOSITEIIEHO HECTIO)KHBIE I0KAa3aTEIbCTBA MATEMATHUECKUX (PaKTOB, BEICTPAHBATh
apryMEHTalMIO, TPUBOAUTH NPUMEPbl M KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
PaCCYKICHHUS;

BBIOMpATh croco0 pemeHust y4eOHOW 3amaud (CpaBHUBATh HECKOJBKO BApUAHTOB PELICHHMS,
BBIOMpATh HaNOOJIEe MOIXOAAIIHMHA C YIETOM CaMOCTOSATEIIBHO BBIICJICHHBIX KPUTEPHEB).

bazoBrie HCCIICO0BATCIILCKHEC HCﬁCTBHH!

UCTIOJIb30BaTh BONPOCHI KaK HCCIENOBATEIbCKUI HMHCTPYMEHT TIO3HaHUS, (OPMYIHPOBATH
BOITPOCHI, (PUKCUPYIOIINE IPOTUBOPEUHE, TPOOIEMY, CAMOCTOATENIFHO YCTAHABINBATH HCKOMOE U
naHHoe, ((OPMUPOBATH THIIOTE3Y, APTYMEHTUPOBATHh CBOIO MO3ULIMIO, MHEHUE,

IPOBOJUTH MO0 CAMOCTOSATENBHO COCTaBICHHOMY IUIaHY HECIIOKHBIH SKCHEPHMEHT, HEOONIbIIOe
UCCJIEIOBAaHUE II0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro OObeKTa, 3aBUCHMOCTEH
00BEKTOB MEX]y COOO0M;

CaMOCTOATENIFHO (OPMYJIUPOBATh OOOOIICHUS ¥ BBIBOJBI IO pE3yJabTaTaM IPOBEAEHHOTO
HaOJIIOICHNS, UCCIICIOBAHUS, OLICHUBATh JIOCTOBEPHOCTH TTOJIYYCHHBIX PE3YJIbTAaTOB, BHIBOJAOB H
000011IeHNI;

IMPOTrHO3UPOBATE BO3MOKHOEC PAa3BUTUC IMPOLECCA, a TAKKC BBIABUIAThb IMPCAIIOJIOKCHHUA O €ro
Pa3BUTUH B HOBBIX YCIIOBUSIX.

Pabota ¢ nuadopmarueii:

BBISIBJIATH HEJIOCTATOYHOCTD M M30BITOYHOCTh HH(OPMAITUH, JaHHBIX, HEOOXOAMMBIX IS PEIICHHS
3a7a4H;

BEIOMpATh, aHATM3UPOBAThH, CHCTEMATU3UPOBATHh U HHTEPIIPETHPOBATH HH(DOPMAIIHIO Pa3ITUIHBIX
BHJIOB U (hOPM MIPEICTABIICHNUS,

BBIOUpaTh PopMy IMpecTaBICHH HHPOPMAIMK U WLTIOCTPUPOBATH PelIaeMble 3a]]a4l CXeMaMU,
JIuarpaMMmamu, HHOU rpaduKoi U uX KOMOMHAIUSIMU;

OLICHWBATh HAA&KHOCTh HMHPOPMALMU 1O KPUTEPUSAM, TNPEATOKEHHBIM YUUTENIeM WU
c(hOpMyIHPOBAHHBIM CAMOCTOSITENTLHO.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUA:

BOCIPUHUMATH U (HOPMYIHUPOBATH CYXKACHHS B COOTBETCTBUU C YCIOBHUSIMH U LENSMU OOIICHUS,
SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MHUCHbMEHHBIX TEKCTAaX, 1aBaTh
MOSICHCHHSI 110 X0y PEIICHHS 3a/1a9M, KOMMEHTHPOBATh MOJTYUYECHHBIH PE3yJIbTaT;

B X0JIe 00CYX/IeHHUs 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYX AaeMOI TeMbl, MPOOIEMBI, pelaeMon
3a/la4yM, BHICKA3bIBaTh WJCU, HAllCJICHHBIE HA MOMCK PEIICHHUS, COMOCTABIATh CBOU CYXKICHHS C
CYKICHHUSIMH JPYTUX YYACTHHUKOB JIMAnora, OOHapy>KMBaTh pa3iMude U CXOJICTBO IMO3UIUH, B
KOPPEKTHOH opme popMyInpoBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS,

NPEJCTaBISITh PE3yNbTaThl PEIICHUS 3a7add, OKCIEPUMEHTa, WCCIEIOBAHMs, MPOEKTa,
CaMOCTOSITENILHO BBIOUPATh (JOpMAT BBICTYILICHUS C YIETOM 3a]1a4 MPE3CHTAIIUU U OCOOCHHOCTEH
ayTUTOPHH;

MMOHMMATh U HCIIOJIB30BaTh MMPEUMYIIIECTBA KOMaHIHOW U HHIUBUYaTbHOW paOOTHI PU PEIICHUH
y4eOHBIX MAaTEMaTHIECKUX 3a]1a4;

MPUHUMATH I1€JIb COBMECTHOM JESITEIIbHOCTH, INIAHUPOBATh OPTaHU3AIUI0 COBMECTHOU palOTHI,
pacipenensaTh BUIbI paboT, T0roBapuBaThCs, 00CYKIATh MPOIECC U PE3yIbTaT padoThl, 00001IaTh
MHEHUSI HECKOJIbKHX JIFOJICH;

Y4acTBOBATh B IPYIIOBHIX (hopMax paboThl (00CyXIeHHs, 0OOMEH MHEHHUSMHU, MO3TOBBIC IITYPMBI
U JIpyTHE), BBIMOIHITH CBOIO YaCTh paOOTHI M KOOPAUHUPOBATH CBOU JIEHCTBUS C IPYTHUMH YJICHAMH
KOMaHJIbl, OIICHMBAaTh Ka4eCTBO CBOETO BKJIaga B OOMMA TPOAYKT IO KPUTEPHUSIM,
c(hOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUS.



PeryasiTuBHbIe yHUBepcaJbHbIE Y4eOHbIE 1eiiCTBUS
Camoopranusanusi:
®  CaMOCTOSITEIbHO COCTABIIATH IUIaH, AITOPUTM PELIEHUS 3a/1a4Hl (WM €ro 4acThb), BBIOMPATh C1ocod
peneHns ¢ y4TOM MMEIOUIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yuéTOM HOBOM MHOpMAIIHH.
CaMOKOHTPOJIb, 3MOLIMOHATIbHBINA UHTEIJIEKT:
e BIAJETh CHOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJS TMpollecca M pe3ylibTaTa pelIeHUS
MaTeMaTHYeCKOH 3aauu;
® MpeABHUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH [P PEIICHUH 33]a4i, BHOCUTH KOPPEKTUBBI
B JIeATE]IbHOCTh HAa OCHOBE HOBBIX OOCTOSATENbCTB, HAMJEHHBIX OMIMOOK, BBISIBICHHBIX
TPYIHOCTEH;
® OIEHUBATh COOTBETCTBHUE PE3YJIbTATA ACATEILHOCTH IMOCTABICHHOM LIETN U YCIOBUSAM, OOBSICHATH
OPUYMHBL JIOCTIKEHUS WIM HEJOCTIDKEHHUS 1EeNH, HaxOIuTh OIIMOKY, JaBaTh OILICHKY
IPUOOPETEHHOMY OIIBITY.

IIpeameTHbIe pe3yIbTaThI:
1) oco3HaHKE 3HAYCHUS T€OMETPUH JIJIsl TOBCEHEBHOM XKHU3HH YEI0BEKa,
2) ipeicTaBICHNE O TEOMETPUH KakK chepe MaTeMaTHUECKOM 1eATeIbHOCTH, 00 3Tanax e pa3BUTHS,
0 €€ 3HaYMMOCTH JJIs Pa3BUTHUS LIUBUIN3ALMH;
3)pa3BuTre yMeHuil paboTarh ¢ y4eOHbIM MaTEMAaTUYECKUM TEKCTOM (aHAIM3UPOBATh, U3BIIEKATH
HEOOX0auMyl0 HMH(OpMAIMio), TOYHO M TPaMOTHO BBIPAKATh CBOM MBICIH C TPUMEHEHHEM
MaTeMaTHYeCKOM TEPMUHOJIOIMH U CUMBOJIMKH, IPOBOAUTH KIacCU(UKALIMH, JJIOTHYECKUE 0OOCHOBAHMS;
4)BnaneHre 6a30BbIM MOHATUHHBIM aIapaToOM IO OCHOBHBIM pa3jesiaM COJCPKAHMUS;
5)cucremaTrnyeckue 3HaHUS O GUTypax U UX CBOMCTBAX;
6) TPaKTUYECKH 3HAYMMBIE TEOMETPUYECKNE YMEHUS U HABBIKH, YMEHUE IIPUMEHSATD UX K PELICHUIO
FeOMETPUUECKUX U HETEOMETPUUECKUX 3aj]ay, @ UMEHHO:
n300pakaTh (GUTYpPBI HA MJIOCKOCTH;
HCIIOJIb30BaTh FT€OMETPUUECKUN S3bIK JJIS1 ONMCAHMSI IPEIMETOB OKPYKAIOIIEr0 MUPA;
U3MEPATH JUTMHBI OTPE3KOB, BEIMUUHBI YIIJIOB, BEIUUCIATH IJI0MIau Guryp;
pacrno3HaBaTh U M300pakaTh paBHbIE, CHAMMETPUYHBIE U TOJI0OHBIE (DUTYPBI;
BBITOJIHATH TOCTPOEHUS FEOMETPUUECKUX (DUTYD C TOMOIIBIO LUPKYIIS U JIMHEUKH;
YUTaTh U UCIIOJIb30BATh HH(POPMAIIHIO, TPEICTABICHHYIO Ha YepTexkKax, CXeMax;
IIPOBOAMTH NPAKTUYECKHUE PACUETHI.

AN NN

Inanupyemoie pe3yromamal 00yuenus no pazoenam npozpammol

I'eomerpuueckue purypsl

BrImmyckHUK HayduTCs:

* TIOJTb30BATBCSL SI3BIKOM TEOMETPUHM JUIS OINMCAHMS TIPEJMETOB OKPYKAIOIIEr0 MHpa MU WX
B3aMMHOTO PACIOJIOKECHHUS;

* pacrio3HaBaTh M HW300pakaTh Ha 4YepTe)kax W PHUCYHKAaX TeoMeTpuueckue (UTypel W HX
KOH(uUrypanuu;

* KJITacCU()UIUPOBATh T€OMETPUUECKIE (DUTYPHI;

* HAXO/IUTh 3HAYCHUS JUTHH JIMHEHHBIX 2JIEMEHTOB (QUTYP U UX OTHOIIEHHSI, TPAyCHYIO MEpY YIIIOB
ot 0° o 180°, mpumeHss onpeeneHust, CBOUCTBA U MPU3HAKK (PUTYP U UX DJIEMEHTOB, OTHOLLIECHUS (QUTYp
(paBeHCTBO, 110/1001€, CAMMETPHUH, IIOBOPOT, MAPAJIJIEIIbHBIIN EPEHOC);

* OTIEPHPOBATH C HAYAILHBIMU MTOHATUSMHI TPUTOHOMETPUH U BBHITIOJHSTH 3JIEMEHTapHBIC OTIepaIIH
HaJ QYHKLIHSIMHU YTJIOB;

* IOKa3bIBaTh TEOPEMBI;



* pelaTh 3a7a4d Ha JIOKA3aTeIbCTBO, ONMUPAsCh HA M3yYCHHBIC CBOWCTBA ()UTYP W OTHOIICHUU
MEX1y HUIMH U IPUMECHSISI U3yYCHHBIE METObI JOKA3aTeIIbCTB;

* pelaTh HECJIOXKHBIC 3a/1a4d Ha MOCTPOCHHE, MPUMEHSS OCHOBHBIC AJTOPUTMBI MTOCTPOCHHUS C
TIOMOIIBIO ITUPKYIIS ¥ TUHEHKY;

* pelaTh NPOCTEHIINE MNTAHUMETPUICCKUE 3a/1a4 B IPOCTPAHCTRE.

Buvinycxknux nonyuum 603moxicHocme.

* 0671A0eMb MemoOamMu peuleHusi 3a0ay HA BbIYUCIEeHUS U 00KA3amenibCmea: Memooom Oom
NPOMUBHO20, MEMOOOM NOO0OUS, MeMOOOM nepedopa BapUAHmMos U MemoooM 2e0MempuiecKkux mecm
mouex;

* npuobpecmu onvim NPUMeHeHUs. aleedpauecKoeo U mpUeOHOMempUYecKo20 annapama u uoetl
O0BUDICEHUSL NPU PEULEHUU 2eOMEMPUYECKUX 3A0aH,

* 0811a0emb MPAOUYUOHHOU CXeMOU peuleHuss 3a0ay HA NOCMpoeHue ¢ NOMOWbI0 YUPKYIsL U
JIUHEUKU. AHANU3, NOCMpoeHUe, 00KA3amenbCmeo U UCCIe008aHue;

* HAYHUMbCSL peuams 3a0a4u Ha NOCMPOEHUEe MemoOOM 2eOMEeMPUYECKO20 MeCma MmoyeK U
MemoooM noO0OUA;

* npuobpecmu  OnbIM  UCCLEO0B8AHUSL  CBOUCME  NIAHUMEMPUYECKUX — @Queyp ¢  NOMOWbIO
KOMNbIOMEPHBIX NPOSPAMM,

* npuobpecmu Onvlm EbINOJIHEHUS NPOEKMO8.

H3mepenne reomeTpuyecKnx BeJTUYHH

BeinmyckHuK Hayuures:

* MCII0JIb30BAaTh CBOMCTBA M3MEPEHMs JUIMH, IUIOIIAJEN M YIJIOB IpU pEIICHHWH 3a7ad Ha
HaXO0KJICHUE JJIMHBI OTPEe3Ka, AJIUHBI OKPYKHOCTH, AJTUHBI 1yTH OKPYKHOCTH, I'paJyCHOI Mepbl yIia;

* BBIYUCIIATH IUIOLIAAN TPEYTOJIbHUKOB, MPSIMOYTOJIBHUKOB, NapajuleJIorpaMMOB, Tpamelui,
KPYI'OB U CEKTOPOB;

* BBIYUCIIATH JUIMHY OKPY>KHOCTH, JUIMHY IyTU OKPY>KHOCTH;

* BBIUUCIIATD JUIMHBI JTMHEHHBIX JIEMEHTOB (UIYp U MX YIJIbl, UCHOJb3Ys (HOPMYJIbI JIHHbI
OKPYKHOCTH U JUTMHBI AYTH OKPYXHOCTHU, GOpMYJIbI IJIoLaAen puryp;

* pelaTh 3aJa4y Ha JI0Ka3aTeIbCTBO C UCIOJIb30BaHUEM (GOPMYII JJIMHBI OKPYKHOCTHU U JJTUHBI
JyTH OKPY>KHOCTH, (hopMyi miomaaen puryp;

* peliaTh MPAKTUYECKHE 337a4yd, CBSI3aHHbIE C HAXOXKICHUEM TIE€OMETPUYECKHX BEIWYMH
(ucronb3ys MPU HEOOXOAUMOCTH CIIPABOYHUKU U TEXHUYECKHE CPE/ICTBA).

Buinycknux nonyuum 603MOHNCHOCTb HAYYUMbCAL:

* BLIUUCTAMb  NAOWAOU  ueyp, COCMAGIEHHbIX U3 O08YX Ul Oonee NpAMOY20JbHUKOS,
napannenocpammos, mpey2oabHUKos, Kpyaa u cekmopa,

* BLIUUCTAMb  NAOWAOU — MHO20Y20NbHUKOS,  UCHONb3VA — OMHOWEHUS  PABHOBEIUKOCMU U
PABHOCOCMABIIEHHOCMU,

* NPUMEHAMb aNeeOpaudecKull U mpueoOHOMempuiecKuli annapam u uoeu O8UNCeHUs npu peuieHuu
3a0ay4 Ha @blYUCIEHUE NIOWAOel MHO20)20NbHUKOS.

Koopannarsi

BeInmyCckHHMK Hay4YuTCS:

* BEIYHCTIATH JTMHY OTpe3Ka MO KOOPAMHATAM €r0 KOHIIOB; BBIYHCISATH KOOPAWHATHI CEPeIHBI
OTpe3Ka;

* UCIOJIb30BaTh KOOPAMHATHBIN METO/I /Il U3YYEHHUSI CBOMCTB MPSAMBIX H OKPY>KHOCTEH.

BolnyckHux noayuum 603mOHCHOCHb.

* 0811a0emb KOOPOUHAMHBIM MEMOOOM peuleHus 3a0ay Ha 8bIYUCTeHUs U 0OKA3AMeNbCMBO

* npuobpecmu onvim UCNOIb308AHUSL KOMILIOMEPHLIX NPOSPAMM OIS AHAIUZA YACTHBIX CLYYAe8
83AUMHO20 PACNONONCEHUS OKPYHCHOCIEN U NPAMBIX,



* npuobpecmu onvim 8bINOJIHEeHUs NPoekmos Ha memy «lIpumeHnenue KOOPOUHAMHO20 Memooad npu
peweHuu 3a0ay Ha 8bIYUCTIEHUs U OOKA3AENbCIEAY.

BekTopsl

BbinycKHMK Hay4uTCs:

* OIIEPUPOBATH C BEKTOpPaMU: HAXOAUTb CYMMY M pPa3HOCTb JBYX BEKTOPOB, 3a/JlaHHBIX
TE€OMETPUYECKH, HAXOAUTh BEKTOP, PAaBHBINM IIPOU3BENCHUIO 3aIaHHOT0 BEKTOpPA Ha YUCIIO;

* HAXOAWUTH Il BEKTOPOB, 3aJaHHBIX KOOpAMHATaMU: JUIMHY BEKTOpa, KOOPAUHATHI CYMMBI W
pa3sHOCTH JBYX U 0ojee BEKTOPOB, KOOPAMHATHI MPOU3BEIEHHsI BEKTOpPAa Ha 4YMCJIO, IPUMEHSS Mpu
HEOOXOIMMOCTH COYETATEIbHBIHN, IEPEMECTUTEIBHBIN U pacIpeAeTUTEIbHbII 3aKOHBI,

* BBIYUCIIATh CKASIPHOE IIPOM3BENECHUE BEKTOPOB, HAXOIUTh Yrojll MEXAY BEKTOpamy,
YCTaHaBJIUBATh IIEPIIEHIUKYIISIPHOCTD NIPSMBIX.

Buinycknux nonyuum 603mM00cHOCHb .

* 0671a0€mb 6eKMOPHLIM MEMOOOM 015 peenus 3a0au Ha bIYUCTeHUs U O0KA3amelbCmeda,

* npuodpecmu Onvlm 8bINOIHEHUs NPOEKMOB.

Conep:xanue Kypca reomeTpuu 7-9 KJiaccoB

IIpocreiimme reomerpudeckue GpUrypsbl

Touka, npsimasi. OTpe3oK, ay4. Yroi. Buasl yrinos. CmexHbIe M BEpTUKaAJIbHBIE YIUIbI. BuccekTpuca
yria.

[lepecekatouecss U mnapauvienbHble npsMble. [lepnengukynspueie  npsmble. [Ipu3Haku
napauieaIbHOCTH IpsiMbIX. CBOMCTBA MapaieNbHbIX NPsAMbIX. [leprneHanKyisip 1 HaKJIOHHAs! K IPSIMOM.

MHOroyroJibHUKH

Tpeyronsuuku. Buasl TpeyroabHukoB. MeanaHa, OHCCEKTpHCA, BBICOTA, CPEOHSS JIMHUS
TpeyroipHUKa. llpu3Haku paBeHCTBAa TpeyroibHUKOB. CBOWCTBA W TPHU3HAKH PaBHOOEIPEHHOTO
TpeyroapHuKa. CepeluHHbIN neprneHaAuKynsip orpe3ka. CymMma yIriioB TpeyrojibHuUKa. BHemHue yrisl
TpeyroapHuKa. HepaBeHCcTBO TpeyronpHuKa. COOTHOMICHUST MEXKTy CTOPOHAMH M YTJIaMH TPEYTOJIbHHKA.
Teopema [Iudaropa.

ITonoGHble TpeyronbHUKU. llpu3Haku mogoOus TpeyroiabHUKOB. TOUKHM HepeceueHHs MeAMaH,
OMCCEKTPUC, BBICOT TPEYroJbHUKA, CEPEAMHHBIX MEPIEHAMKYISIPOB CTOPOH TpeyroibHHKa. CBOHCTBO
OuccexTpucel TpeyroipHuka. Teopema aneca. Merpuueckue COOTHOLIEHHS B MPSIMOYTOJIbHOM
TpeyrompHuKe. CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC OCTPOTrO YIJia MPSIMOYTOJIBHOTO TPEYroJbHHUKA U
yrioB oT 0 10 180. @opmyiibl, CBA3BIBAIOIINE CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC OJTHOTO U TOTO K€ yIJa.
Pemenune TpeyronbHuKoB. Teopema CHHYCOB U TeOpeMa KOCHHYCOB.

Yerpipéxyronpuuku.  [lapamnenorpamm.  CpoiicTBa W NpU3HAKM  Mapajuiesorpamma.
[IpsimoyroiapHHUK, pOMO, KBaIpaT, MX CBOWCTBA W Mpu3Haku. Tpamnerws. CpenHsis JUHUS Tpanenuu u eé
CBOICTBA.

MHOroyroapHUKH. BEITyKiIble MHOTOYTONbHHKH. CyMMa YTJIOB BBITYKJIOTO MHOTOYTOJIBHHKA.
[IpaBuIBHBIE MHOTOYTOJBHUKH.

OxpyskHOCTB M KpYT. I'eoMeTpryecKkue nocTpoeHnst

OKpyKHOCTb M KpYI. DJIEMEHTBl OKDPYKHOCTH W Kpyra. LleHTpanbHble M BIHCAaHHBIE YIJIBL.
KacarenbHast K OKpYKHOCTH 1 €€ CBOMCTBa. B3anMHOe pacnonoxenue npsaMon U OKpykHocTr. OnucaHHas
Y BIIMCAaHHAsl OKPYKHOCTH TPEYroJbHUKA. BrincaHHble U ONKMCaHHBIE YETBIPEXYTONBHUKH, UX CBOWCTBA U
IIPU3HAKYU. BricaHHbIE U ONMMCAHHBIE MHOTOYTOJIbHUKH.

I'eomerpuueckoe mecto Touek (I'MT). CepenuHHbIi epHneHINKYISIp OTpe3Ka U OMCCEeKTpuca yriia
kak ['MT.

I'eomeTprueckne mnOCTpOeHUs HHUPKYIeM U JiMHEeHKoW. OCHOBHBIE 3aJaud Ha IOCTPOEHUE:
IIOCTPOEHUE YyIJla, PABHOIO JAHHOMY, IOCTPOCHHUE CEPEAUHHOIO IMEPHEHIUKYISpa TaHHOIO OTpE3Ka,
IIOCTPOEHUE NPSIMOM, MPOXOAAIIEN Yepe3 JaHHYI0 TOYKY M NEPHEHAUKYISIPHOW JaHHOW MpsSMOM,



MOCTPOEHUE OMCCEKTPUCHI TaHHOTrO yria. [locTpoeHue TpeyroibHUKa 1O 33JaHHBIM 3JIeMeHTaM. Meron
I'MT B 3amauax Ha MOCTPOECHUE.

HN3mepeHue reoMeTpryeCKUX BeJTUYNH

JlnnHa otpeska. Paccrosinne Mexay AByMs Toukamu. PaccTostHre oT Touku 10 psimoid. Paccrosinue
MEXY MapayieTbHBIMU TPSIMBIMHU.

[IepumMeTp MHOTOYTOJIbHHKA.

JnuHa okpyxHOCTH. JJTMHA TYyT'¥ OKPYXHOCTH.

I'panycnHas mepa yrna. BennunHa BOUCaHHOTO yria.

[TonsTHS MIOMAAN MHOTOYTONILHUKA. PaBHOBeMKMe Gurypsl. HaxoxaeHue miomaam KBajapara,
NPsIMOYTOJIbHUKA, NTapaJlJIeJIorpaMMa, TPEYroJbHUKA, TPAIICLHUH.

[Monstre miomanu kpyra. [Inomans cekropa. OTHOIIEHHUE MIOMIAACH TOTI00HBIX QUTYD.

JlexapToBbIe KOOPAMHATHI HA IVIOCKOCTH
dopmysna paccTOsHUA MEXAy AByMs Toukamu. KoopamHaTel cepequHbl OTpe3Ka. Y paBHEHHE
¢Gurypsl. YpaBHeHHS OKPY>KHOCTH U MPSIMOK. YTIIOBOH KO3 (DUIIUEHT TIPSIMOIA.

BekTopsl

[lonarue Bekropa. Moxaynb (JuiMHa) BekTopa. PaBHble BekTOopbl. KosumMHeapHble BEKTOPBI.
Koopaunats! Bektopa. CiiokeHHE U BBIYMTAHUE BEKTOPOB. Y MHOXKEHHME BEKTOpa Ha uucio. CkanspHoe
IIpou3BeIeHNE BEKTOPOB. KocuHyC yriia Mexny 1ByMsl BEKTOPAMH.

I'eomerpuyeckue npeodpazoBanusi

[lonsatne o mpeoOpazoBanuu ¢urypel. JIBmwxenune ¢urypsl. Bunel nemwxenusdurypsr:
napaulebHBIA MEPEeHOC, OCEeBas CHUMMETpUs, IEHTPalbHAs CHMMETPHs, MOBOPOT. PaBHBIE (GUTYpBHI.
I'omoterus. [Togobue duryp.

9J1eMeHTbI JIOTHKHU

Omnpenenenue. AKCHOMBI U TeopeMbl. JlokazarenbcTBo. JlokazaTeasCcTBO OT MPOTUBHOTO. Teopema,
obpatHas nanHoi. Heo0xommMoe u 10cTaTouHOe YCI0BHS. Y IOTpeOIeHNE IOTUYECKUX CBSA30K eClu..., Mo
ooy MO20A U MOJILKO MO204.

I'eomeTpusi B MCTOPUYECKOM PA3BUTHH

N3 wucropum reomerpum, «Hawanma» EBknumpma. HMcropus mnsroro mocrtynara EBkiupna.
TpuronomeTpusi — Hayka 00 U3MEPEHHH TPEYroJbHUKOB. [locTpoeHne nMpaBUIbLHBIX MHOTOYTOJBHUKOB.
Kaxk 3apoaunace uaes koopaunat.H.U. Jlob6auesckuii. JI. Diinep. @anec. [Tudarop.
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I'naga 1
IIpocreiimme 15
reoMeTrpuyeckue purypsol
U MX CBOMCTBA
1 Touku 1 npsimMble 11Ipugooums IpuUMEpPHI TEOMETPUUECKUX
Uryp.
2 OTpe30K U ero JJIMHa 3 buryp
Onucvleams TOUKY, IPSIMYIO, OTPE30K,
3 Jlyu. Yron. U3mepenune 3 Jyd, YroJ.
YIJIOB Dopmynuposamy:
4 CMeKHBIE 1 3 onpeoeneHus: PaBHBIX OTPE3KOB,
BEPTHKANBHBIE YIIIBI CepeHBI OTPE3KA, PACCTOSHUS MEXKIY
JIBYMsI TOUKaMU, TOTIOJTHUTEIbHBIX
5 HepnenmKynspHbie 1 JIy4ei, pa3BEPHYTOrO yIja, paBHBIX
IIPAMEIC YIJI0B, OMCCEKTPUCHI YTIIa, CMEKHBIX U
6 AKCHOMEI 1 BEPTUKAJIbHBIX YIJIOB, IEPECEKAIOIINXCS
MPSMBIX, IEPHIEHANKYIISIPHBIX MPAMBbIX,
TloTopenne u 1 TIEpIIEHIUKYIIAPa, HAKIIOHHOM,
CHCTeMaTH3aMH paccTosiHUA OT TOUKH JO IIPSMOI;
ydebHoro marepnana c60ticmea: PacToNOKEHHs TOUEK Ha
KonTponbHas padora Ne 1 1 TPSIMOi, I3MEPEHHUSI OTPE3KOB U YIJIOB,

CMEXXHBIX U BEPTUKAJIbHBIX YIJIOB,
NEePIEeHIUKYJISPHBIX MPSAMBIX; OCHOBHOE
CBOMCTBO IIPSIMOIA.

Knaccugpuyuposamo yripl.
loka3zvieamb.: TEOPEMBI O
MIEPECEKAIOIINXCS MTPSIMBIX, O CBOMCTBAX
CMEXHBIX U BEPTHUKAIbHBIX YIJIOB, O
€IMHCTBEHHOCTH NPSIMOH,
NepIeHIUKYJIAPHON TaHHOH (ciTydai,
KOTJ1a TOYKA JISKUT Ha JJAHHOM NpsSMOiA).
Haxooums 11MHY O0Tpe3Ka, TpalyCHYIO
MEpY YyIJIa, UCIOJIb3Ysl CBOMCTBA UX
M3MEpEHUM.

H306padsicams ¢ TOMOILBIO YEPTEKHBIX
MHCTPYMEHTOB F'€OMETPpUUYECKHE
(bUrypsl: OTpe30K, JIy4, yroj, CMEKHbIE
U BEPTUKAJIbHBIE YTJIbI,
NEPIEHIUKYIIIPHBIE PSMBIE, OTPE3KU U

JTY4H.
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Tlosicname, 9TO TAaKOE aKCHOMA,
OIIpeieieHNE.
Pewamys 3anaun Ha BBIYMCIICHUE U
JI0Ka3aTeIbCTBO, IPOBOASL HEOOXOMMBbIE
JTIOKa3aTeNIbHbIE PACCYKICHUS
I'naga 2 18
TpeyroinbHuku
7 PaBHbIE TpEyroJbHUKH. 2 Onucvleams CMBICT TIOHSTHUS «PaBHbBIC
bICOTA, MEJIMAHA Urypsh». [IpUBOANTH IPUMEPHI PaBHBIX
B , , IT
OuccekTpuca dburyp.
TPEYroJibHUKa H306padxame 1 HAXOAUTH HA PUCYHKAX
o o aBHOCTOPOHHUE, paBHOOCPEHHBIE
8 [IepBelii U BTOpOI 5 P P P P ’
IPSIMOYTOJIbHBIE, OCTPOYTOJIbHBIE,
IIPU3HAKU PaBEHCTBA
TYIOYTOJIbHBIE TPEYTOJIbHUKH U UX
TPEYTOJILHUKOB
AJIEMEHTBHI.

9 PaBHOOEIpEHHbIH 4 Knaccuguyuposams TpeyrojabHUKHU 110
TPEYT'OJIbHUK U €TI0 CTOPOHAaM H yriiaM.

CBOMCTBa Dopmynuposams.

10 TpusHaku 2 onpeoeneHus: OCTPOYTOJIBHOTO,
PABHOGEAPEHHOTO TwoygonLHoro, IIPSIMOYTOJIBHOTO,
TPeyroNbHIKA paBHOOEAPEHHOT0, PABHOCTOPOHHETO,

Pa3HOCTOPOHHETO TPEYTOJILHUKOB;

11 Tpernii npusHaK 2 OMCCEKTPHUCHI, BHICOTHI, MEUAHBI
PaBCHCTBA TPEYroJIbHUKA; PABHBIX TPEYTrOJIbHUKOB;
TPEYTrOJIbHUKOB CEPEMHHOTO MEPIECHIUKYJIISIPA OTPE3KA;

12 TeopeMsl 1 nepuMeTpa TPEyroJbHUKa;

ceoticmea: paBHOOEIPEHHOTO
IloTopenne u 1 TPEYTOJNBHUKA, CEPETUHHOTO
CHCTCMATU3ALIMS HepIEHUKYIISAPa OTPE3KA, OCHOBHOTO
ydebHoro marepnana CBOMCTBA PABEHCTBA TPEYTOJILHUKOB;
KQHTpoana;[ pa60Ta No 1 npu3HaKy. paBEHCTBA TPCYIOJIbHUKOB,
2 PaBHOOEIPEHHOTO TPEYTOJIbHHKA.

Jloxazvieams TEOPEMBL: O
€IMHCTBEHHOCTH MPSIMOA,
MepIeHIUKYJIIPHON TaHHOM (ciryuai,
KOTJ]a TOYKA JISKHUT BHE TaHHON
NPSIMOIA ); TPH IIPHU3HAKA PABEHCTBA
TPEYroJIbHUKOB; MPU3HAKI
paBHOOEAPEHHOTO TPEYTOJIbHUKA;
TEOPEMBI O CBOWCTBAX CEPEANHHOIO
MEePIEeHIUKYIIApa, PABHOOEAPEHHOTO 1
PaBHOCTOPOHHETO TPEYTOJbHUKOB.
Pasvsacnams, uTo Takoe Teopema,
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g (Ha ypoBHe y4eOHbIX JeiCTBHI)
OINMCHIBATh CTPYKTYPY TEOPEMBI.
OOBACHATD, KAKYIO TEOPEMY Ha3bIBAIOT
00paTHOM HaHHOM, B 4€M 3aKJTFOYACTCS
METO/]] 10Ka3aTeIbCTBA OT IPOTUBHOTO.
[TpuBOIUTE MpUMEPHI UCTIOTB30BAHUS
3TOr0 METOJA.
Pemartsb 3amaun Ha BEIYUCIICHUE U
JI0Ka3aTenbCTBO
I'naga 3
[apanaeabHbie npsambie. Cymma 16
YIJI0B TPeYroJbHUKA

13 [TapannenbHbIE NpsIMBbIE 1 Pacnosnasams na yeptexax

napajuleJbHbIE MIPSIMbIE.

14 [Ipusnaxu 2 p p .

N300paxaTh ¢ MOMOIIBIO IMHEHKU U
MapaieIbHOCTH
IPAMEIX YroJIbHUKA MapayiebHbIE MPSMBIE.
Onucwvieams yribl, 00pa30BaHHbBIE TPH

15 CaoiicTsa 3 HIEPECEUEHUH JIBYX TPSIMBIX CEKYIIEH.
mapaJlyICJIbHBIX IPAMBIX @opMyﬂupogamb;

16 CyMMa yrioB 4 onpeoeneHus: NAPaJUIETbHBIX MPSMBIX,
TpeyrobHuKa PAcCTOSIHUSL MEXY MapasuieIbHBIMU

MPSIMBIMU, BHEIITHETO yTJja

17 HpsMoyrombHbIH 2 TPEYroJIbHUKA, TUIIOTEHY3bI U KAaTETa;
TPEYTOIbHUK ceolcmea. mapajlieIbHbIX MPSIMBIX;

18 CpoiicTBa 2 yIJ10B, 00pa30BaHHBIX IPH MEPECCUCHUH
IPSIMOYTOJIBHOTO MapauieIbHbIX MPSMBIX CEKYIIEH;
TpeyroJIbHIKA CYMMBI yJIOB TPEYTOJIbHUKA; BHEILIHETO

yria TpeyrojbHUKa; COOTHOIIEHUN
KontponbHas pabora Ne 3 1

MEXIy CTOPOHAMHU U yTIIaMHU
TPEYTOJIbHUKA; IPSIMOYTOJIBHOTO
TPEYroJIbHUKA; OCHOBHOE CBOMCTBO
MapaJUIEIbHBIX MPSMBIX;

NPpU3HAaKy. TapajuIeIbHOCTH IPSIMBIX,
paBEHCTBA NPSAMOYTOJIbHBIX
TPEYTOJIbHUKOB.

Jlokazbleamb: TEOPEMBI O CBOMCTBAX
MapaJuIEIbHBIX MPSAMBIX, O CYMME YIJIOB
TPEYroJIbHUKA, O BHEILIHEM YIJIE
TPEYroJIbHUKA, HEPABEHCTBO
TPEYTOJIbHUKA, TEOPEMBI O CPABHEHUH
CTOPOH U YIJIOB TPEYTOJILHUKA, TEOPEMBI
0 CBOMCTBaxX MPSAMOYTOJIBHOTO
TPEYroJIbHUKA, IIPU3HAKY NTapPAJUIEIIbHBIX
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IIPSIMBIX, PABEHCTBA IIPSMOYT OJIbHBIX
TPEYTOJIbHUKOB.
Pewamp 3a1aun Ha BEIYUCIIEHHUE U
JI0Ka3aTenbCTBO
I'naga 4
OKpY:KHOCTb U KPYT. 14
I'eomeTpnyeckne mMocTpoeHust

19 I'eomerpuueckoe MecTo 2 Ilosicuams, 4TO Takoe 3a/1a4a Ha
Touek. OKpY>KHOCTb U HOCTPOCHUE; TEOMETPHUECKOE MECTO
Kpyr touek (I'MT). [IpuBonuTe npruMepsl

- I'MT.
20 Hexotopsie cBoiicTBa 3
OKPYIKHOCTH H306padsicams Ha pUCYHKAX OKPYKHOCTh
' U € HIIEMEHTBHI; KacaTeJIbHYIO K
Kacarenbnas k
OKPYXHOCTH; OKPY>KHOCTb, BIMCAHH
OKPYKHOCTH Py » OKPYX ’ o
B TPEYrOJbHUK, U OKPY>KHOCTb,

21 OnucanHas 1 BIMCaHHAS 3 OIMCAaHHYIO OKOJIO Hero. ONmuChIBaTh
OKPYXKHOCTH B3aHMMHOC PaCIOJIOKECHUE OKPYKHOCTHU U
TPEYroJbHUKA IIPSIMOM.

22 3ajauy HA IOCTPOEHUE 2 Dopmynuposanb.

onpedenenus; OKpY>KHOCTH, Kpyra, UX

23 Meton reomerpuyecknx 2 JJIEMEHTOB; KacaTeJIbHON K OKPYKHOCTH;
MCCT TOICK B 33jladaX Ha OKPYXHOCTH, OITMCAHHON OKOJIO
IIOCTPOCHHE TPEYTOJIbHUKA, U OKPYKHOCTH,
TloBTOpEHNE U 1 BIINCAHHOW B TPEYTOJIbHUK;
y4e6HOro MaTepuaia neprnenauKyispa kak I'MT;

ouccektpucsl yria kak [MT;
KontponbHast pabora Ne 4 1

KacaTeJIbHOMN K OKPY>KHOCTH; IMaMeTpa U
XOP/IbI; TOYKH TIepeCceueHHsI CepEINHHBIX
NEepPIEHIUKYISPOB CTOPOH
TPEYTOJIbHUKA; TOUKH MepeceueHus
OUCCEKTPUC YIIIOB TPEYTOJIbHUKA;
NpU3HAaKy KacaTelbHOI.

/loka3zvieams: TEOPEMBI O CEPETUHHOM
NEePIEeHIUKYIIApEe U OUCCEKTPUCE yria
kak I'MT;

0 CBOMCTBAaxX KacaTeJbHOIi; 00
OKPYKHOCTH, BIIUCAHHOMH

B TPEYTOJIBHUK, OITUCAHHOW OKOJIO
TPEYroJIbHUKA; TPU3HAKH KacaTeIbHOM.
Pewamwb ocHOBHBIE 321241 HA
MOCTPOCHHE: TIOCTPOEHHE YIila, PABHOTO
JTAHHOMY; TIOCTPOCHUE CEPETNHHOTO
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MEPIICHIUKYIISAPA TAHHOTO OTPE3KA;
MIOCTPOCHHUE MPSMOM, POXOISIIEH Yepes
JAHHYIO TOUKY U HEePIEeHINKYISIPHON
JTAaHHOW IPSAMOI; TOCTPOCHUE
OHMCCEeKTPUCHI JAHHOTO YTIIa;
MOCTPOCHUE TPEYTOJIBHHUKA 10 IBYM
CTOPOHAM U yTIIy MEX]ly HUMH; [10
CTOPOHE M IBYM IIPHJICKAIIUM K HEU
yriaam.
Pemats 3amaun Ha TOCTPOECHUE METOJIOM
I'MT.
Cmpoumb TPEYTOJIbHUK 10 TPEM
CTOpPOHAM.
Pewams 3anaun Ha BEIYUCIICHHE,
JI0KA3aTeIbCTBO U TIOCTPOCHUE
O06001meHne
U cUCTeMaTu3anus 4
3HAHMH yYalIUXCS
[ToBTOpenue kypca 7 xinacca 2
Kontponbnas padota Ne 5 1
Anamu3 KP. [logsenenue utoros 1
yaeOHOro roja
8 kmacc

(2 yaca B Hememto, Bcero 68 yacoB)
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& ) XapakTepucTHKA OCHOBHBIX BU/10B
S = Conep:xanue y4eGHOT0 KoauvecTBo
Z = AeITeJIbHOCTH YYeHUKA
= 5 MaTepuaja 4acoB 6 N .
= (Ha ypoBHe y4eOHBIX AeiiCTBHIT)
=
IToBTOpEHue U cucTeMaTH3ALUS 4
Kypca reomeTpuu 7 KJjacca
I'naga 1l o5
YeTbIpEXyroJIbHUKH
1 YeThIpEXYroJIbHUK U €T0 2 IloacHuamp, 4TO TAKOE YETHIPEXYTOJIbHUK.
2JIEMEHTHI OnuceIBaTh 371€MEHTHI
YETBIPEXYTOJIbHUKA.
2 [MTapaenorpamm. 3 Pexyr
. Pacnosnasams BbIyKIIBIE U
CaoiicTBa "
HEBBIMYKJIbIE YEThIPEX YT OJIbHUKH.
napasienorpaMma




XapakTepucTHKA OCHOBHBIX BUI0B
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g = Conep:xanue y4eOHOT0 KoauvectBo
= NeSTeJIbHOCTH YYeHUKA
= 8 MarepuaJa 4acoB . o
g (Ha ypoBHe y4eOHbIX JIelicTBHIl)
3 [TpuzHakm 2 H306padcame v HaXOAUTh HA PUCYHKAX
napasuienorpaMmma YeTHIPEXYTOMLHUKH PA3HBIX BHIIOB U MX
AIIEMEHTBHI.
4 [IpsimoyronsHUK 2
Dopmynuposamy:
Pomb 2 onpedenenus; NapaienorpaMma,
6 Kpapar 1 BBICOTHI MTapaljIesIoTpamMma;
MpsIMOYTOJIbHHUKA, poMOa, KBaJpaTa;
KonTpossHas pabora Ne 1 1 CpPEIHEN JIMHUU TPEYTOJIbHUKA;
7 CpenHsis JTuHUsA 2 Tpareuu, BICOTHI TPAICIIUH, CPEIHEN
TpEeyroNbHIKa JUHUY TPANCINH; [ICHTPAILHOTO yTiia
OKPYXKHOCTH, BIMCAHHOT'O yTJIia
8 Tpanenus 4 ’
OKPYXHOCTH; BIIMCAHHOTO Y OITMCAHHOTO
9 LlenTpasibHBIE U BIMCAHHBIC YeTHIPEXYTOIBHUKA,;
YITIBI ceoticmea: apajuiesaorpamma,
MPsIMOYTOJIbHHKA, poMOa, KBajipaTa
10 | BrucaHHBIE U OITUCaHHBIE 2 DIMOyT . ’ pata,
N CPEIHUX JIMHUI TPEYrOJbHUKA
YETHIPEXYTOILHUKU
U Tpareluu, BIUCAHHOTO yIJia,
[ToBTOpEeHUE 1 BIIMCAHHOTO M OTICAHHOTO
cUcTeMaTu3anus y9eOHOTO YeThIPEXYTOJILHUKA,
MaTepuasa npusHaKy. napaiienorpaMmma,
MPSIMOYTOJIBHHKA, pOMOa, BIICAHHOTO U
KonrtponbHas pabora Ne 2 1 PAMOYT > b ’
OMHCAHHOTO YETHIPEXYTOJIbHUKA.
Hoxkazvieams.: TEOPEMBI O CYMME YTJIOB
YeThIPEXYTOIbHUKA, O TPATyCHON Mepe
BIIMCAHHOTO yTJIa, O CBOMCTBAX U
MpHU3HAKaxX Mapaijienorpamma,
MPSIMOYTOJIBHHUKA, pOMOa, BIICAHHOTO 1
OMHCAHHOTO YETHIPEXYTOJIbHUKA.
Ipumensmos N3y9CHHBIE ONPEICTICHIS,
CBOICTBA M MPU3HAKH K PEUICHUIO 3a/1a4
TI'nasa 2 13
ITono0ue TpeyroJbHUKOB
11 Teopema ®aneca. Teopema 4 Dopmynuposamy:
0 TIPOITOPIIHOHATBHBIX onpedeneHue IOTIOOHBIX TPEYTOJILHUKOB;
OTpe3Kax ceoticmea: MeJIuaH TPeyroJIbHHKA,
OMCCEKTPHUCHI TPEYTOIbHUKA
12 | IlogoGHBIE TPEYTONBHUKH P peyr ’ .
MePEeCeKaArIINUXCS XOP/I, KacaTeabHOU
13 [TepBsIii mpu3HaK Mo100us 4 U CeKylIei;
TPCYTOJIbHUKOB NpU3HAaKy MoJ00us TPEYrOJIHHUKOB.
14 | Bropoii u TpeTHii mpu3HaKu 3 Hoxazvieams:
Mo100UsI TPEYTOJIHLHUKOB meopenvl: aneca, o
MIPOITOPIIMOHATBHBIX OTPE3Kax, O
KonTponpHas padora Ne 3 1

CBOMCTBaX MeJIHaH TPECYroJIbHUKA,




XapakTepucTHKA OCHOBHBIX BUI0B
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E a Conep:xanue y4eOHOT0 KoaunuectBo eSITeTLHOCTH
z s yY4eHnKa
= = vatephaia Hacos (Ha ypoBHe y4eOHbIX JIelicTBHIl)
=
OUCCEKTPUCHI TPEYTOJIbHUKA,
ceoticmea: NePECEKaroINXcs Xop/,
KacaTeJbHOU U CEKYIIEH;
NpU3HAKU TOA00HS TPEYTrOJIbHUKOB.
IIpumenamo V3y4eHHbIE ONPeIEICHMUS,
CBOICTBA U MPU3HAKH K PEIICHUIO 3a/1a4
I'naea 3
Penienne npsiMmoyroibHbIX 14
TPeyroJibHUKOB
15 | Merpuueckue 1 Dopmynuposamo:
COOTHOIIICHUS onpeoeneHus: CHHyca, KOCUHYCa,
B IIPSIMOYT'OJIBHOM TaHI'€HCa, KOTAHI'€HCa OCTPOTro yria
TPEYTOJIbHUKE MPSIMOYTOJIBHOTO TPEYTOJIbHUKA;
16 | Teopema IMudaropa 5 ceoticmea: BbIpaXarouire METpuyecKue
COOTHOILIEHUS B IPSIMOYTOJIbBHOM
KontposnbHas pabora Ne 4 1 TPEYTOJIbHUKE M COOTHOIIEHHUS MEKITY
17 Tpuronomerpuueckue 3 CTOpOHAMH H SHAYCHUAMU .
(byHKIIH 0CTPOTO yrTa TPUTOHOMETPHUYECKUX (DYHKIIHIA B
HPSIMOYTOBHOTO MPSIMOYTOJIBHOM TPEYrOJIbHUKE.
TPeYrONbHIKA 3anucvisams TPUTOHOMETPUYECKHE
(bopMyITBI, BBIpaXKAIOIINE CBS3b MEKIY
18 | Peurenne npsAMOyrombHbIX 3 TPUTOHOMETPUUECKUMH (DYHKIMSIMU
TPEYTroJIbHUKOB OJHOTO U TOTO K€ OCTPOTO yIJIa.
KouTponsHas paGora Ne 5 1 Pewamb npssMOyToNbHbBIE TPEYTOJIbHUKH.
Jlokazvieamo:
meopemy 0 METPUYECKUX COOTHOILIEHHSX
B IIPSIMOYTOJILHOM TPEYT OJIbHUKE,
teopemy Iludaropa;
¢ opmynsi, CBA3BIBAIOILNE CUHYC,
KOCHHYC, TAHT€HC, KOTAHT€HC OJJHOTO U
TOTO0 K€ OCTPOTO yTJa.
Bv1600ums 0ocHOBHOE
TPUTOHOMETPHUYECKOE TOKIECTBO U
3HA4YeHUs CHHYCa, KOCUHYCa, TAHTE€HCA U
KoTaHreHca st yriaoB 30°, 45°, 60°.
IIpumensamo N3y4eHHbIE ONPEACTICHMUS,
TEeOpeMbl U (POPMYIIBI K PELICHHUIO 3ajay.
I'naga 4
MHoOroyroJibHuKH. 9
IL1omaas MHOrOyroJibHMKA
19 | MHoroyroisHuKH 1




XapakTepucTHKA OCHOBHBIX BUI0B
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g = Conep:xanue y4eOHOT0 KoauvectBo
= AeATeIbHOCTH YYeHHKA
= 8 MarepuaJa 4acoB 6 . "
g (Ha ypoBHe y4eOHbIX JIelicTBHIl)
20 ITonsTre momamu 1 Tosicusame, 94TO TaKoE€ IJIOMIAb
MHOTOYTOJIbHHUKA. MHOT'OYTOJIbHHUKA.
[Tnomans MpsAMOyroabHUKa OnuchIBaTh MHOTOYTOJIBHUK, €T0
HJIEMEHTBI; BBIITYKJIbIC U HEBBITYKJIbIC
21 IInomans 1 ’ Y YK
MHOT'OYT OJIbHUKH.
napasuienorpaMmma
N300pakaTh U HAXOAUTH HA PUCYHKaX
22 | Ilnomaas TpeyroibHUKA 2 MHOTOYTOJIbHHK M €70 JJIEMEHTHI,
23 | Miomans Tparerm 3 MHOTOYTOJIbHUK, BIIUCAHHBIN
B OKPY)KHOCTb, I MHOTOYTOJIbHUK,
KontpossHas pabora Ne 6 1 OIMCAHHBIN OKOJIO OKPYKHOCTH.
Dopmynuposams.:
onpeodenieHus; BIUCAHHOTO M OTUCAHHOTO
MHOI'OYTOJIbHUKA, [I0IIAH
MHOT'OYTOJIbHUKA, PABHOBEINKHUX
MHOT'OYT'OJIbHUKOB;
OCHOBHbIE C80UCMBEA TUIOIATN
MHOI'OYT OJIbHUKA.
Hoxkazvieams.: TEOPEMBI O CYMME YTJIOB
BBIITYKJIOTO N-YroJbHUKA, TUIOIAAN
HPSMOYTOJIbHUKA, TUIOLIAaI1
TPEYTOJIbHUKA, TUTOTIA/IN TPATICIHH.
IIpumensamo N3y4eHHbIE ONPEICTICHUS,
TEOpeMBbI U (POPMYJIbI K PELICHHIO 3a/1a4
IMoBTOpEHuUe YcTaHOBKa Ha aKTUBHOE Yy4YacTHE B
U cHUCTeMAaTH3alMst 3 peleHn MPAKTHYCCKUX 3a1aq
yueOHOro Mmarepuana MaTeMaTU4eCKON HalpaBJIEHHOCTH,
TToBTOpeHHe Kypca 8 Ki1acca 2 OCO3HaHHE BAKHOCTH MaTEMaTHYECKOTO
00pa3oBaHUs Ha IPOTSHKECHUN BCEH KU3HH
KontpomnbHas pabora Ne 7 1 p P

JUIsL  yCHEemHON  mpodecCHOHaIbHOU
JeSITEIbHOCTH U Pa3BUTH HEOOXOIUMBIX
YMEHUH, OCO3HaHHbII  BbIOOp W
IIOCTPOEHHUE VHVBHTyaTbHON
TpPaeKTOpUU OOpa3oBaHMs M >KU3HEHHBIX
IUIAHOB C Y4ETOM JINYHBIX MHTEPECOB U
00I11eCTBEHHBIX TOTPEOHOCTEH.




9 kJiace

(2 yaca B Henento, Bcero 68 yacoB)

o % XapaKkTepucTHKA OCHOBHBIX BU/10B
2 a Conep:xkanue yueonoro | KosmuectBo JAesiTeJIbHOCTH YYeHUKA
E s MaTepHajia 4acoB ¢ yuérom pado4eii mporpaMmbl
s BOCITUTAHUS
I'naga 1 16
Pemienne Tpeyro/ibHMKOB
1 Cunyc, KOCUHYC, TAHT€HC 2 Dopmynuposamy:
¥ KoTaHrenc yrima ot 0 10 onpedeneHus; CAHYyca, KOCUHYyCca, TAHT'€HCA,
180° KOTaHreHca yria ot 0 bi (o) 1800;
2 Teopema KOCHHYCOR 3 CB801CME0 CBSI3U JUIMH JUaroHajied U CTOPOH
napajjiesiorpaMma.
3 Teopema cunycoB 3 Dopmynuposams 1 Pa3bSICHITb OCHOBHOE
4 Pellienie TpeyroabHuKOB 3 TPUTOHOMETPUUECKOE TOXKIECTBO. §
BoruucnsaTe 3Hau€HNE TPUTOHOMETPUUYECKON
5 DopmyJIsl UL 4 (yHKIMH yTiia 10 3HAYEHUIO OJJHOM U3 €ro
Hax0JICHU IUIOLIaIN 3a[aHHBIX DYHKIIHIA.
TpEYyroJibHNKa Dopmynuposams M TOKA3bIBATh TEOPEMBI:
KonrposbHas padora Ne 1 1 CHUHYCOB, KOCUHYCOB, CJIE€/ICTBUS U3
TEOpPEMBbl KOCUHYCOB U CUHYCOB, O IJIOLIa/ 1N
OMMCAaHHOTO MHOTOYT'OJIbHHKA.
3anucvieams v TOKA3bIBATh (POPMYIIBI IS
HaXO0XICHUs IUIOUIaIA TPEYTOJIbHUKA,
paanycoB BIIMCAHHOW M OMTMCAHHOM
OKPY>KHOCTEHN TPEYrOJIbHUKA.
Ipumensamo n3y4eHHbIE ONIPEIEIICHUS,
TE€OpeMBbI U (POPMYJIBI K PELICHUIO 3ajau.
Dopmuposams TOTOBHOCTb K JECUCTBUSAM B
YCIOBUSAX HEONPEAEIEHHOCTH, TOBBILICHUIO
YPOBHSI CBO€M  KOMIIETEHTHOCTH  4epe3
MPaKTUYECKYIO JI€ATENbHOCTh, B TOM YHCIIE
YMEHHE YYUTbCA y JPYIHX JIIOJEH,
pHOOpeTaTh B COBMECTHOM JESATENbHOCTH
HOBBIE 3HAHUS, HaBBIKW U KOMIIETEHIIMHU U3
OTIbITA JIPYTHX.
I'nasa 2 8
IIpaBuibHBIE MHOIOYIOJbLHUKH
6 IIpaBunbHbIE 4 Tloacuamo, 4TO TaKOE LIEHTP U
MHOTOYT'OJIbHUKU U UX LEHTPAIBHBIA YToJl IPABUILHOTO
CBOMCTBA MHOT'OYT'OJIbHUKA, CEKTOP ¥ CETMEHT KpyTa.
7 JInHa OKPYKHOCTH. 3 Popaynuposams:

[Tmomane kpyra

onpedeﬂeHue MMpaBUIILHOT'O




Homep
naparpadga

Copnepxxanue yueOHOTo
MaTepuaia

KoanuecTBo
JacoB

XapaKkTepucTHKA OCHOBHBIX BU/10B
AeATeTbHOCTH YYeHHKA
¢ yuérom pado4eii mporpaMmbl
BOCIIUTAHUS

Kontponsnas padora Ne 2

MHOTOYTOJIbHUKA;
c6oticmaa NPaBUIbHOIO MHOTOYTOJIbHUKA.
/loka3vieams CBOMCTBA NIPaBUIIbHBIX
MHOTOYTOJIbHUKOB.

3anucvieamov 1 pazbACHATh HOPMYJIbI
JUIMHBI OKPYKHOCTH, IUIOIAN Kpyra.
3anucvieamsv 1 10Ka3bIBaTh (HOPMYIIbI
JUTMHBI TyTH, TUIOIA/IA CEKTOPa, (hOpMYJIbI
JUIsL HAXOKICHMsI painyCOB BIIMCAHHOM U
OIMCAaHHOW OKPY>KHOCTEH IPAaBUIIBHOIO
MHOTOYTOJIbHHKA.

Cmpoums ¢ IOMOILBIO HUPKYJIS U JINHEHKH
IIPABUJIBHBIE TPEYTOJIbHUK,
YEeTbIPEXYTOJIbHUK, IECTUYTOJIbHUK.
IIpumensamo N3y4eHHbIE ONIPEIEIICHUS,
TEOpeMbI U (POPMYJIBI K PEHICHUIO 33/1a4.
Oco3nasamo HEOOXOMMOCTh B
(hopMHUPOBaHUN HOBBIX 3HAHUI, B TOM YHCIIE
(bopMyIMpOBaTh WUJEH, MOHATHUS, THIIOTE3bI
00 00BbEKTaxX U SIBJICHUSX, B TOM YHCIIE paHEee
HEU3BECTHBIX,  OCO3HaBaTh  JEPUIUTHI
COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH,
IUTAHUPOBATh CBOE Pa3BUTHE.

I'naea 3
JlexapToBbI

KOOPAMHATHI HA IVIOCKOCTHU

11

8

Paccrosinue mexny aBymst
TOYKaMM C 3aJJaHHBIMH
KOOpJIUHATAMH.
Koopannatsl cepeanHbl
OTpe3Ka

VYpaBHeHue GUryps.
VYpaBHEHHE OKPYKHOCTH

10

YpaBHeHue npsMon

11

VYrnoBoii ko3 durment
MIPSIMOU

KonrtponbHast padora Ne 3

Onucvliéams TPSIMOYTOJIBHYIO CUCTEMY
KOOpJIMHAT.

Dopmynuposamsp. ONIpeeIIeHNE YpaBHEHUS
¢burypsl, HEOOXOAMMOE U IOCTATOYHOE
YCIOBUS MAPAIIEIBHOCTH JIBYX MPSIMBIX.
3anucvieams 1 10Ka3bIBaTh HOPMYJIBI
PaCCTOSIHUS MEXIY ABYMSI TOUKAMH,
KOOp/MHAT CepPEeIUHBI OTPE3Ka.

Bvis6ooums ypaBHEHHE OKPYKHOCTH, 00111ee
ypaBHEHHE TPSMOM, ypaBHEHHE MPSMOH C
YTJI0BBIM K03 puiineHTOM.

Jlokazvieams HEOOXOAUMOE U IOCTATOYHOE
YCJIOBHE TIAPAITIEIEHOCTH JIBYX TPSMBIX.
Ilpumensamsb N3ydeHHBIE ONIPEICIICHUS,
TEeOopeMBbI U (POPMYIIBI K PEIICHHUIO 3a]1a4
[Monnepkanue WHTEpeca K MPONUIOMY H

HACTOSIIEMY  POCCHUMCKOM  MaTEeMaTHKH,
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s BOCIIUTAHUS
LIEHHOCTHOTO OTHOLIEHMSI K JOCTH)KEHUAM
POCCUMCKMX MAaT€MAaTHUKOB U POCCUHCKOH
MaTeMaTHYECKON LIKOJIbl, K HCIOJIb30BAHUIO
9TUX JOCTHXEHMH B JApPYrMX Haykax H
MPUKIIAIHBIX cdepax;
pazeueams CIOCOOHOCTh OCO3HAaBaTh
CTPECCOBYIO  CHUTYyallUl0, BOCIPUHUMATH
CTPECCOBYI0O  CHUTYyallUI0  Kak  BBI3OB,
TpeOyroIMii  KOHTPMEpP, KOPPEKTUPOBATH
IPUHUMAaeMble pelIeHus U JeHCTBUS,
¢dbopMyaMpoBaTh M OLEHUBATh PUCKU U
HOCEACTBUSL, (POPMHUPOBATH OIIBIT.
I'naga 4 12
BexkTopsl
12 [TonsTue BekTOpa 2 Onucvléams NOHIATHUS BEKTOPHBIX U
13 | Koopmusats! Bexropa 1 CKaJIApHBIX Benu4uH. MinroctpupoBath
IOHSITUE BEKTOPA.
14 CnoxxeHue u BBIMUTaHUE 2 Dopmyrupoeams.:
BEKTOPOB onpedeneHusi; MOIYJsl BEKTOPA,
15 | VMHOeHH e BeKTOpa Ha 3 KOJUIMHEAPHBIX BEKTOPOB, PAaBHBIX
— BEKTOPOB, KOOPJIMHAT BEKTOPA, CYMMBI
BEKTOPOB, Pa3HOCTH BEKTOPOB,
16 | CxanspHoe mpousBeneHHe 3 MIPOTUBOIOJIOKHBIX BEKTOPOB, YMHOKECHHS
BEKTOPOB BEKTOpa Ha YKCIIO, CKAJIAPHOIO
KonTponbnas padora Ne 4 1 HPOU3BEICHUA BEKTOPOB,

C601icmea’ paBHBIX BEKTOPOB, KOOPAWHAT
PaBHBIX BEKTOPOB, CII0KEHUSI BEKTOPOB,
KOOpAMHAT BEKTOpPA CyMMBI U BEKTOPA
Pa3HOCTH JBYX BEKTOPOB, KOJIIMHEAPHBIX
BEKTOPOB, YMHOXXEHHSI BEKTOpa Ha YHUCIIO,
CKaJISIPHOTO IIPOU3BEACHNUS IBYX BEKTOPOB,
MEePIEeHIUKYISIPHBIX BEKTOPOB.
[lokazvieams TEOPEMBL: O HAX0XKIEHUH
KOOpJMHAT BEKTOPA, 0 KOOPJANHATaX CYMMBI
1 Pa3HOCTU BEKTOPOB, 00 yCIOBHH
KOJUIMHEAPHOCTH JIBYX BEKTOPOB,

0 HaXO0XKJIEHUH CKaJISIPHOTO TPOU3BEICHUS
JIBYX BEKTOPOB, 00 YCIOBHH
MePIIEHAUKYISIPHOCTH.

Haxooums KOCUHYC yTi1a MeX1y ABYyMS
BEKTOpaMH.




XapaKTepncTnRa OCHOBHBIX BUI0OB
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é -4 Marepuaa 4acoB ¢ yuérom pado4eii mporpaMmbl
s BOCIIMTAHUS
Ipumensamo U3y4eHHbIE ONIpEAEIEHUS,
TEOpeMbI U (POPMYJIBI K PEIICHHIO 33124
I'naga 5
I'eomeTpuyeckue 13
npeoopa3oBaHus
17 | JABmxeHue 4 IIpusooums mpuMepbl IpeoOpa3OBaHUS
(mepemerenue) GUTypslI. ¢buryp.
[TapannensHbIii IepeHoc OnuceiBath npeodpazoBanus Guryp:
18 | Ocesas n merTpambHAT 4 napaieNbHbIA TEPEHOC, OCeBast
cavmerpum. Tlosopor CUMMETpPHUS, IEHTPATbHAS CUMMETPUS,
IIOBOPOT, TOMOTETUS, I0JJ00HE.
19 | I'omotetus. [logoOue 4 Dopmynuposams:
uryp onpeoenenus. IBUKEHU, paBHBIX Quryp;
KoutposbHas paGota Ne 5 1 TOUEK, CUMMETPHIHBIX OTHOCHTEIBHO
IPSMOIf; TOYEK, CHMMETPUYHBIX
OTHOCHUTEIILHO TOYKH; (PUTYpPbI, UMEIOLIEH
0Ch CHUMMETPHH; (DPUTYPBI, IMEIOIIEH IIEHTP
CUMMETPUU; TOIOOHBIX (UTYD;
ceoticmaa: AIBMKEHUS, TapalljIelIbHOTO
IIEPEHOCA, OCEBON CUMMETPHH,
[EHTPAIEHOW CUMMETPHH, TIOBOPOTA,
TOMOTETHUH.
/Jloka3vléams TEOPEMBI: O CBOMCTBAX
HapajenbHOro NepeHoca, 0CeBOM
CUMMETpPHH, IEHTPAILHON CUMMETPHH,
IIOBOPOTA, TOMOTETHH, 00 OTHOIIEHUH
IIouaiel MoT00HBIX TPEYTOJILHUKOB.
Ipumensimob N3ydyeHHbIE ONPENICIICHHS,
TeopeMbl U (POPMYIIBI K pEIICHUIO 3a/1a4.
Paszseusams ciocoGHOCTH K
HMOILIMOHATBHOMY H 3CTETUIECKOMY
BOCTIPUATHIO MaTEMAaTHYECKUX OOBEKTOB,
3a/1a4, pEeIIEHNH, PacCyKJIECHNUN, YMEHUIO
BUJIETh MaTeMaTUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE
IloBTOpEeHuUE
U CHCTEMATH3AIHSA 8
y4eOHOro Marepuasa
YnpaxHeHus A1 TOBTOPEHUS 7 AKTUBHO  y4acTBOBAaTb B  pEICHHUH
Kypca 9 knacca NPaKTUYECKUX 3aga4 MaTeMaTHUeCKOM
KouTponsHas paGora Ne 6 1 HaNpPaBICHHOCTH, OCO3HABaTh BaXHOCTh

MaTeMaTU4eCKOro oOpa3oBaHMs Ha
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NPOTSDKEHUM BCEU JKHU3HU Ul YCIIEIIHOMN

npodeccrnoHaIbHOM NESATSIIbHOCTH
KH3HEHHOTO yCIexa.

n

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
bu6mmoreka IJOK
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f41al2c
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