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MHNOACHUMTEJIBHASA 3ATINCKA

I'eomeTpust Kak ONMH U3 OCHOBHBIX Pa3/IEiOB IIKOJBHONM MaTEMAaTUKH, UMEIOIIUNA CBOEH LIEIBIO
o0ecreuynTh U3yueHre CBOICTB U pa3MepoB (PUTYp, MX OTHOLICHUH U B3aMMHOE PACIOI0KEHUE, OITPACTCS
Ha JIOTUYECKYI0, J0Ka3aTeNbHYIO JJUHUIO. L[eHHOCTh M3y4eHUs TeOMETPUH Ha YPOBHE OCHOBHOT'O OOIIEro
00pa3oBaHMA 3aKITIOYACTCS B TOM, YTO OOYYAIOIIUICS YUUTCS MPOBOJUTH JI0Ka3aTelIbHbIE PACCYKICHHUS,
CTPOUTH JIOTUUECKUE YMO3AKIIOUEHHS], 1OKA3bIBATh UCTUHHBIE YTBEPKIACHUS U CTPOUTh KOHTPIIPUMEPHI K
JIOKHBIM, IPOBOJIUTH PACCYXJICHHUS «OT MPOTUBHOTOY, OTJINYATh CBOWCTBA OT MPU3HAKOB, (DOpPMYIHPOBAThH
oOpaTHbIE YTBEPKIACHUS.

BTopoii nenbro u3yueHust TeOMETPUH SIBISIETCS UCIIONb30BAHUE €€ KAK HHCTPYMEHTA [P PELLICHUN
KaK MaTeMaTHYeCKUX, TaK ¥ MPAKTUYECKUX 3a7ad, BCTPEUAIONIUXCS B peanbHOH xu3an. OOydaromuiics
JIOJDKEH HAYYUTHCS ONPEIENUTh TE€OMETPUYECKYI0 (Urypy, OMHCAaTh CIOBAMH NAaHHBIA 4YepTEX WIN
PUCYHOK, HaWTH IDIOMIAb 3€MEIBHOTO YYaCTKa, PACCYUTATh HEOOXOAMMYIO JUIMHY OMNTOBOJIOKOHHOTO
kabems win TpeOyemble pa3Mepbl Trapaxka I aBTOMOOWIA. OJTOMYy COOTBETCTBYET BTOpas,
BBIUMCIIUTEIbHAS JMHUS B HW3y4eHUM TreoMeTpud. llpu pemieHuM 3agady OpakTHUECKOrO XapakTepa
00yJaloUMiiCsl YIUTCS CTPOUTh MaTeMaTHUECKHUE MOJIENI PEeabHBIX JKU3HEHHBIX CHTYAIWi, IPOBOINUTH
BBIYMCIICHUA U OLICHUBATh a/IEKBAaTHOCTh MOJYYEHHOr0 pe3yjbTaTa.

Kpaiine BaxkHO mMOAYEPKUBATH CBS3U TEOMETPUH C JAPYTUMH YYEOHBIMU TpEIMETaMH,
MOTHUBHPOBATH HCIIONB30BATh OIPEIENICHHS T'€OMETPUYEeCKUX (UTYp W TOHSTHH, JEeMOHCTPHPOBATDH
MPUMEHEHHUE TIOJIYYCHHBIX YMEHUH B ()M3MKE M TEXHHKE. DTHU CBS3M HamOoJjee SPKO BUIHBI B TEMax
«BekTtopb», «TpuroHOMeTprUIecKre COOTHOIIEHHs», «MeToa koopanHat» u «Teopema [Tudaropay.

VYueOnblii kypc «['eomerpusy» BKIIOUAET CIEAYIOIIAE OCHOBHBIC pasfielibl COJIEpKaHUS:
«["eomerpuueckue GUTYpbl U HX CBOMCTBa», «l3MepeHHE TeOMETPHYECKUX BEIHUMH», «JlekapToBbI
KOOPAMHATHI Ha TUIOCKOCTIY, «BekTops», «/|Brxkenus miockocTm», «lIpeodpa3zoBanus mogoows».

Ha m3yuenne yueOnoro kypca «I'eomerpus» orBoautca B 9 kiacce — 68 gacos (2 aca B HEZIEIIO).



COJEPXAHUE OBYYEHUA

9 KJIACC

Cunyc, xocunyc, tanrerc yriaoB oT 0 mo 180°. OcHOBHOE TPUTOHOMETPHUUYECKOE TOXKIIECTBO.
DopMyITBl IPUBEACHUS.

Pemenue tpeyronpHukoB. TeopeMa KOCHHYCOB M TeOpeMa CHHYCOB. PelleHHe NpaKkTHUECKHX
3a7]ay C UCTOJIb30BAaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

[IpeoOpazoBanue nmompoowus. [1o001e COOTBETCTBEHHBIX AIIEMEHTOB.

Teopema 0 Ipou3BeICHUN OTPE3KOB XOPA, TEOPEMBI O IPOU3BEACHUHN OTPE3KOB CEKYILUX, TEOpeMa
0 KBaJlpaTe KacaTeJIbHOM.

Bekrop, anuHa (MOIynb) BEKTOpa, COHANPABICHHBIE BEKTOPBI, TPOTHUBOIOI0KHO HAIIPABICHHBIC
BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpalMy HajJ BeKTopamu. PasioxeHue
BEKTOpa IO JBYM HEKOJUIMHeapHbIM BekTopaMm. KoopaunaTtel BekTopa. CKalsipHOE NpOU3BEINCHUE
BEKTOPOB, MPUMEHEHHE AJIsI HAXO0XKICHUS JIMH U YTJIOB.

JlekapTOBBl KOOPAMHATHI Ha IUIOCKOCTU. YPaBHEHUS NPAMOW M OKPY)KHOCTHM B KOOpAMHATAX,
nepeceyeHne OKPYKHOCTEH U IpsAMBIX. MeTol KOOpAMHAT U €ro MPUMEHEHHE.

[IpaBunbHBIE MHOTOYrOJBHUKM. JlIMHA OKpYXHOCTH. ['pagycHas M paguaHHass mepa yria,
BBIYMCIICHHE JUIMH OyT OKpyXkHocTel. Ilnomans kpyra, ceKTopa, CErMeHTa.

JIBWDKEHHS TUIOCKOCTH M BHYTPEHHHE CHMMETPUH (QUTYp (PJIeMEHTapHbIe MPEeCTaBICHUS).

[TapannensHbIil nepenoc. [ToBopor.



IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS IIPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPUSI» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHU

JIMYHOCTHBIE PE3YJbTATBI

JInyHOCTHBIE  pe3yJbTaThl OCBOGHHS TIporpaMMmbl  ydeOHoro Kkypca  «['eomeTpusi»
XapaKTepU3yI0TCA:

1) naTpuoTHYecKoe BOCIINTAHME:

MPOSIBIEHUEM HMHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCHHCKON MaTeMaTHKH, LIEHHOCTHBIM
OTHOIIIEHHUEM K JOCTHKEHHUSAM POCCHUMCKMX MAaTEMaTHKOB UM POCCHMCKON MaTeMaTHYeCKOH HIKOJBI, K
WCIIOJIb30BaHMIO ATHX JOCTHKEHHUH B IPYTrUX HayKax M MPHUKIAAHBIX chepax;

2) rpa:kKIaHCKOE U JYXOBHO-HPABCTBEHHOE BOCIIMTAHME

TOTOBHOCTBIO K BBINOJHEHHIO O00S3aHHOCTEH TpakJaHWHA M peaju3allid €ero Ipas,
NPEACTAaBICHHEM O MAaTE€MAaTHYEeCKHUX OCHOBaX (YHKUMOHUPOBAHUS PAa3NUYHBIX CTPYKTYD, SBICHHH,
MPOLEAYP TPAKIAHCKOTO OOIIecTBa (HAIpUMeEp, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHIO
TUYECKUX MNpPOOJEM, CBA3aHHBIX C MPAKTUUYECKUM NPUMEHEHHEM JIOCTH)KEHUHM HAayKH, OCO3HAHHUEM
BaXHOCTU MOPAIBbHO-ITUYECKUX NIPUHIUIIOB B JESTEIBHOCTH YUEHOTO;

3) Tpy10BOE BOCIUTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4yacTHE B pEIICHHMM INPAKTHYECKUX 3aJad MaTeMaTH4ecKOH
HANpPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEeMaTHUECKOTo 0Opa3oBaHMs HA MPOTSHKEHUW BCEH YKU3HU
JUTsl YCHCIIHOM MnpodecCHOHaIbHON JESITeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHHH, OCO3HAHHBIM
BHIOOPOM U TOCTPOSHHEM WHJUBHIYaIbHON TpaeKTOpHH 00pa30BaHMs U )KU3HEHHBIX IUIAHOB C yYETOM
JMYHBIX HHTEPECOB U OOIIECTBEHHBIX TIOTPEOHOCTEH;

4) 3cTeTMYeCKOE BOCIIUTAHUE:

CIOCOOHOCTBIO K OMOLMOHAILHOMY M 3CTETHUECKOMY BOCIIPHSITHIO MaTeMaTHYECKHX OOBEKTOB,
3a/1a4, pEeIEHUH, pacCyKI€HUI, YMEHHIO BUACTh MATEMATHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI 0 MO3HAHUSA !

OpHeHTaHHeﬁ B ACATCIIBHOCTH Ha COBPEMECHHYIO CUCTEMY HAaYyUHBIX HpeHCTaBHeHI/Iﬁ 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, PUPOABI M OOIIECTBa, TOHUMAHUEM MAaTeMaTHUYEeCKOH HayKH Kak
cephl YeIOBEUECKON NIESITENbHOCTH, 3TANOB €€ pa3BUTHA M 3HAYUMOCTH JUISA Pa3BUTHs LUBHIN3ALNY,
OBJIAJICHUEM SI3bIKOM MAaTEMAaTUKH M MAaTEMaTHYECKOW KYyJbTypoM KakK CpeJCTBOM IIO3HAHUS MHpAa,
OBJIAJICHUEM MTPOCTENIIMMHI HaBBIKAMHU HCCIIEN0BATENBCKOMN IEATENBHOCTH;

6) ¢mszuueckoe BocnHMTAaHWE, (POPMHPOBAHME KYJBLTYPbl 3A0POBbA W 3MOIHOHAIBLHOIO
Osaronmosryums:

TOTOBHOCTBIO TNPUMEHSTh MaTeéMaTHYEeCKHE 3HaHMS B HHTEPECax CBOETO 3J0POBbS, BEICHHS
3I0pPOBOTO 00pa3a KU3HH (340POBOE MUTaHKE, COATaHCUPOBAHHBIN PEXKHUM 3aHATHH U OTABIXA, peryJIspHas
¢u3nueckas aKTUBHOCTBH), COPMHUPOBAHHOCTHIO HaBbIKa pe(IeKCHH, MPHU3HAHHEM CBOETO IpaBa Ha

OIMOKY ¥ TaKOTO e MpaBa IPyroro 4eJ0BeKa;



7) 3K0JI0THYecKoe BOCIIUTAHNE:

OpUCHTAIMEH Ha TPUMEHCHHE MATEMAaTHMYCCKUX 3HAHWU I peIleHHs 3aaad B o0jacTu
COXPaHHOCTH OKPYKAIOIIeH Cpebl, INTAHUPOBAHUS MMOCTYIIKOB U OIIEHKH UX BO3MO>KHBIX OCIEACTBUM AJis
OKpY)KaroIeld Cpeabl, OCO3HAHUEM TJO00AJLHOTO XapakTepa JKOJOTHYECKHX NPOOJIeM M TyTed HxX
peIICHHUS;

8) ajanTanus K U3MEHSIOUIUMCS YCJIOBUSAM COUMAIBLHON M MPUPOTHOM Cpeabl:

TOTOBHOCTBIO K JEHCTBUSM B YCIOBUAX HEOMNPENEIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4epe3 MPaKTHUUECKYIO ACSITENBHOCTh, B TOM YHCJIE YMEHUE YUUTHCS y JPYTUX JIOJCH,
MpHOOpETaTh B COBMECTHOM JICATSIILHOCTH HOBBIC 3HAHUS, HABBIKH U KOMIICTCHIMH U3 OTbITA IPYTHX;

HE00XO0MMOCTHIO B (DOPMHUPOBAHWHU HOBBIX 3HAHUM, B TOM YHCIE (POPMYITUPOBATH UJEH, TIOHATHS,
TUNOTE3bl 00 OOBEKTaxX M SBIEHHUSAX, B TOM 4YHCIE paHee HEW3BECTHBIX, OCO3HABaTh Ne(UITUTHI
CcOOCTBEHHBIX 3HAHUN M KOMITETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BHUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAaIlHIO, BOCIPHHUMAThH CTPECCOBYIO CHTYaIlHIO0 Kak
BBI30B, TPEOYIOMIHIA KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMBbIE PEIISHUS U NEHCTBHS, (POPMYIHPOBATH U

OLICHUBATh PUCKHU U MOCIEACTBUS, HOPMHUPOBATH OIIBIT.

METAHNPEIMETHBIE PE3YJIBTATBI

IHo3naBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiicTBUS

Ba3zoBrble Jornueckme aeicTBUA:

. BBISBIISITH M XapaKTEPHU30BaTh CYLIECTBEHHbIE NPU3HAKH MaTeMaTHYeCKHX OOBEKTOB,
TIOHSITHH, OTHOIICHUH MEXKAY IMOHITUSMH, (OPMYJIMPOBATH OINpEJNENICHUS TOHSATHH, YCTaHABIWBAThH
CYIIECTBEHHBI TPU3HAK KiIacCU(UKAIMK, OCHOBAaHUS i OOOONIEHWS W CpaBHEHHsS, KPUTEPUH
MIPOBOMMOTO aHAJIN3a;

U BOCIIPHHUMAThH, (HOPMYJIMPOBaTh U MPeOoOPa3OBBIBATH CYXKJICHHS: YTBEPIUTEIbHBIC H
OTpHLIATENbHbIE, EANHUYHBIE, YACTHBIC U O0ILINE, YCIOBHBIE;

o BBIABJIATE MAaTEMATHYCCKHUE 3aKOHOMCPHOCTH, B3aUMOCBA3U W IIPOTHUBOPECYUSA B q)aKTaX,
JaHHBIX, Ha6JHOJ16HI/I$IX " YTBCPXKACHUAX, NpEiaratb KPpUTECPUNU IJId BBIABJICHHUA 3aKOHOMepHOCTeI71 u
IIPOTUBOPEYMIL;

. JIeNaTh BBIBOJBI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3aKJIFOUEHUH 110 aHAJIOTHH;

U pa3bupaTh 10Ka3aTeNbCTBA MATEMAaTHYECKUX YTBEPKACHUN (TPSAMBIE U OT MPOTHUBHOTO),
MPOBOJIUTh CAMOCTOSATENILHO HECIOXKHBIE JI0KAa3aTeNbCcTBA MaTeMaTHYeCKHX (DaKTOB, BBICTPAUBATh
apryMEHTaIHI0, IPUBOIUTH IPUMEPH] U KOHTPIPUMEPBI, 0OOCHOBBIBATh COOCTBEHHBIE PaCcCy KICHNUS;

. BBIOMpATh CMOCOO pemeHus Yy4eOHOM 3amaun (CpaBHHBATh HECKOJBKO BapHaHTOB

peuicHus, BI:;I6I/IpaTL Haubomee HO}ZLXOZ[SII_LII/If/'I C y‘léTOM CaMOCTOATCIIBHO BBIACICHHBIX KpI/ITepI/IeB).



Ba3oBble ucciiegoBaTeIbCKue JeiiCTBUSL:

o HCTIONIb30BaTh BOIPOCH! KaK UCCIIEA0BATEILCKUI HHCTPYMEHT ITO3HAHUS, (OPMYIHPOBATH
BOMPOCHI, (PUKCUPYIOIINE MPOTUBOpEUnE, TpoOIeMy, CaMOCTOSATENIFHO YCTaHABINBATH HCKOMOE U JaHHOE,
(bopMHPOBATh TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MIO3UINIO, MHEHHE;

. NPOBOJAWTH MO CAMOCTOSITETIbHO COCTABJICHHOMY IUIaHy HECIOKHBIA OKCIEPHUMEHT,
HeOOJIBIIOE MCCIIEAOBAHUE TI0 YCTAaHOBICHUIO OCOOCHHOCTEH MaTeMaTHIeCKOro 00BEKTa, 3aBUCUMOCTEH
00BEKTOB MEXIY COOOI;

. CaMOCTOSITETBHO (POPMYIUPOBATh 0O0OIIEHHUS U BBIBOJBI 110 Pe3yIbTaTaM MPOBEAEHHOTO
HaOJIONEHNsI, HWCCICIOBAaHUS, OLICHUBATh JOCTOBEPHOCTh IIOJYYEHHBIX pE3yJIbTaTOB, BHIBOAOB U
00001IeHNI;

o IPOTHO3MPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCA, @ TAKXKE BBIABHIATH PEIIOIIOKECHUS O

€0 pa3sBUTHUHU B HOBBIX YCJIOBUAX.

PaGora ¢ unpopmanueii:

. BBISIBIISITh HEJIOCTATOUYHOCTh U M30BITOYHOCTH MH(OPMALINH, JaHHBIX, HEOOXOIUMBIX JUIS
peleHus 3a1a4H;

o BBIOMPATh, AaHAIU3HPOBATh, CHCTEMATH3UPOBATH M HHTEPIPETUPOBATH HHPOPMAIIHIO
Pa3IMYHBIX BUIOB U ()OPM IPEJICTaBIICHNUS;

. BBIOUpaTh (OpPMY MpE/CTaBICHUST HHPOPMAIUU U WILTIOCTPUPOBATH pelllaeMble 3a7auu
CXEeMaMH, IuarpaMMaMu, HHOW rpa Kol ¥ UX KOMOUHAIUSIMH;

o OLICHMBATh HAJ&KHOCTh MH(POPMAIUU TI0 KPUTEPHSM, NPEUIOKESHHBIM YYUTEIEeM WU

c(hOpMyJIMPOBAHHBIM CAMOCTOSTEIIBHO.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHble 1eliCTBHUSL:

U BOCIIPUHUMATh U (HOPMYIHUPOBATH CYXJECHUS B COOTBETCTBHM C YCJIOBHSAMH W IIENSIMHU
O6HICHI/I$[, SACHO, TOYHO, I'PaMOTHO BbIPpAXXaTh CBOIO TOYKY 3PCHUA B YCTHBIX U IMCbMECHHLIX TEKCTAX, JaBaThb
MOSICHEHUS 10 XO/1y PEIIEHUs 3aJa4l, KOMMEHTHPOBATh II0JyYEHHBII pe3yibTarT;

. B X0Je OOCYXXICHHMS 3a]aBaTh BOIPOCHI IO CYLIECTBY OOCYXIaeMOMH TEeMBbI, MPOOIEMBI,
pemaeMof/'I 3aaa4u, BBICKa3bIBaTh UJICH, HAICJICHHBIC HAa ITONCK PEIICHUA, COIIOCTABIIATh CBOU CYXKACHUA C
CYXJIECHUSIMHU JIPYTHX YYAaCTHUKOB JHAJora, OOHapyKMBaTh Pa3IMuUe U CXOACTBO MO3ULHUH, B KOPPEKTHON
¢dopme hopMynHpOBaTH Pa3HOTIACHUS, CBOM BO3PAXKEHHUS;

. IPEICTaBIATh PEe3yJbTaThl PEIICHHs 3afaud, 3KCIIEPUMEHTa, HUCCIEAOBAHUS, NPOCKTa,
CaMOCTOSITETIbHO BBIOMPATh (OpPMAaT BBICTYIUICHHS C Y4YETOM 3aJad Npe3eHTalud U OCOOCHHOCTEH
ayJUTOpUH;

. MOHUMAThH M UCIIONb30BaTh NPEUMYILECTBA KOMAHIHON W MHAMBUIYAILHONW pabOTHI MpH

pEeUICHUN yT-Ie6HBIX MaTCMaTU4YCCKHX 3a1a4,



. NPUHUMATE 1IeJb COBMECTHON AEATENIHOCTH, MIAHHPOBATHL OPTaHU3AIMI0 COBMECTHOM
paboThI, pacipeneNsiTh BUIbI pa0OT, JOTOBAPUBATHCS, 00CYKIAATh MPOIIECC U PE3ybTaT paboThl, 0000IIaTh
MHEHHUS HECKOJIbKUX JTFOJICH;

. y9acTBOBATh B TPYMIIOBBIX (opMax padoThl (00CYKAEHUS, OOMEH MHEHUSIMH, MO3TOBBIC
HITYpMBl U JIPYTHE), BBITONHATH CBOI YacTh Pa0OTHl M KOOPAMHUPOBATH CBOU JCHCTBUS C JPYTUMH
YJlecHAMH KOMAaHJIbl, OIICHMBATh KauyecTBO CBOETO BKJIaJa B OOMIMHA MPOAYKT TIO KPUTEPHSM,

c(hopMyITMpPOBaHHBIM yYaCTHUKAMH B3aHMOICHCTBHSI.

PeryisiTHBHBIE YHHBePCaJbHbIE yUeOHbIE A€l CTBUSA

Camoopranuszanus:

. CaMOCTOSITETIHHO COCTABIIATH TIAH, AITOPUTM PEIICHHS 3a]1a4H (UK €ro YacTh), BRIOUPATh
Croco0 perieHus ¢ y4€TOM UMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U

KOPPEKTHPOBAaTh BApUAHThI PELICHUH ¢ y4ETOM HOBOI HH(pOpMAaLUH.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIH MHTEJJIEKT:

. BJIQJICTh CIIOCO0AMM CaMOITPOBEPKH, CAMOKOHTPOJIS MPOIECCa W pPe3ysibTaTa PeIICHUs
MaTeMaTU4YeCKOM 3a71auu;

. MPEABUACTh TPYAHOCTH, KOTOPHIE MOT'YT BO3HHKHYTh MPU PELICHUH 3aJayd, BHOCUTH
KOPPEKTUBBI B JEITEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSITCNILCTB, HAMICHHBIX OLIMOOK, BBISBICHHBIX
TPYIHOCTEM;

. OIICHMBATh COOTBETCTBHUE pe3ybTaTa JCATEIBHOCTH IMOCTABICHHOW IETU U YCIOBHUSM,
OOBSACHATh TPUYWHBI JIOCTIDKEHUS] WM HENOCTIDKEHHs UEeNH, HAaXOIUTh OINMOKY, /JaBaTh OLEHKY

nproOPEeTEHHOMY OIBITY.

MNPEAMETHBIE PE3YJIbTATDI

K xonIty oOydenus B 9 kjacce 00yqaronIuiics MOIYIUT CIEAYIONINE TPEAMETHBIEC PEe3YIbTAThI:

3HaTh TPUTOHOMETPHUUICCKUEC q)YHKHI/H/I OCTPBIX YTJIOB, HAXOJUTH C HUX IMOMOIILIO PA3JIMYHBIC
3JIEMEHTHI MIPSIMOYTOJIFHOTO TPEYTOJIbHUKA («PElIeHre MPSIMOYTOIBHBIX TPEYTOJIbHUKOBY). Haxomuts (¢
MOMOIIBIO KAJIBKYJISITOPA) UTHHBI M YTIIBI JAJIS1 He TaOJIMYHBIX 3HAYCHHH.

ITonmp30BaThCs (I)OpMy.HaMI/I MMPUBCACHNUA U OCHOBHBIM TPUI'OHOMETPUYCCKUM TOXIACCTBOM JJISA
HaXO0XIACHUA COOTHONIECHHI MEXKAY TPUTOHOMETPUYCCKUMHU BEJIMUUMHAMU.

WUcnonp3oBaTh TEOPEMBI CHHYCOB M KOCHHYCOB [JIsI HaxOXICHHUA PaA3JIMYHBIX OJJIEMCHTOB
TPEyroJbHHKa («pelIeHUE TPEYTOJILHUKOBY), IPUMEHSTH UX TIPH PEILICHUH T€OMETPHUUECKUX 3a/1ad.

Brnanets nonatusMu npeoOpa3oBaHus MOJOOHS, COOTBETCTBEHHBIX SIEMEHTOB MOI00HBIX GUryp.
[onp30BaThCs cBOMCTBaMH MOAOOHS POU3BOJIBHBIX (PUTYP, YMETh BEIUUCIIATH [UIMHBI U HAXOJAUTH YIIIBL Y
nog00HbBIX ¢uryp. [IpuMeHs T CBOWCTBA MOO0MS B MPAKTUUECKUX 3a7adax. Y METh MPUBOIUTH IPUMEPEI

NOJOOHBIX GUTYP B OKPYKAIOIIEM MHPE.



ITonp3oBaThCs TEOPEMAaMU O IPOU3BEICHUN OTPE3KOB XOP/, O IPOU3BEJCHUN OTPE3KOB CEKYIIHUX,
0 KBaJipaTe KacaTelbHOM.

[Tonp30BaThCs BEKTOpaMHU, MOHUMATD UX TEOMETPHUUECKUNA 1 (PU3UUECKUI CMBICI, IPUMEHATH UX B
PELICHUN TeOMETPHUYECKUX W (pusndeckux 3anad. [IpUMeHsATh CKanIpHOE MPOM3BEICHHE BEKTOPOB IS
HaXO0XJIEHUS IJIUH U YTIIOB.

[Tonp30BaThCS METOIOM KOOPAMHAT Ha IUIOCKOCTH, IPUMEHSTH €TI0 B PEILIEHUN F€OMETPUUYECKUX U
MIPAKTUYECKUX 3a/1a4.

Bnanerp MOHATHUSMH TPAaBUIBHOTO MHOTOYTOJBHHUKA, MJJIUHBI OKPY)KHOCTH, JUIMHBI OYTH
OKPY’KHOCTH M paJlaHHOW MEpbI YIia, YMETh BBIYMCIATH IUIOMIAAb Kpyra M ero yacted. IIpumensars
MOJy4YEHHBIC YMEHHUS B IPAKTHYECKUX 3a1a4dax.

Haxonuts ocu (M1 HEHTPB!) CUMMETPUH QUTyp, IPUMEHATH ABHKEHUS INIOCKOCTH B IPOCTEHIINX
CIIydasx.

[IpumensTh mosyyeHHbIE 3HAHUS HA MPAKTUKE — CTPOMTh MaTEeMaTHYECKHUE MOZENH AJS 3agad
peanbHON KM3HM M IPOBOAMTH COOTBETCTBYIOLIME BBIYMCICHUS C NPUMEHEHHEM MOAO00US U

TPUTOHOMETPUIECKUX (QYHKIHIA (TIOTIB3YSICh, T/Ie HEOOXOIUMO, KaIbKyIITOPOM).



TEMATUYECKOE IINTAHUPOBAHHUE

9 KJIACC
KoanyecTBO 4acoB
Ne n/n HauMeHoBaHue pa3/ieioB U TeM MPOrpaMMbl K I JJCKTPOHHEIC (WHPPOBLIC)
pasi porp Beero OHTPOJILHbIE paKTHYecKHe 0BpazoBATEILHbIE PECYPCHE
padoThI padoThI
1 BekTopbt 10 1 https://m.edsoo.ru/X4JFWORCL
2 JlekapTOBBI KOOPIMHATEI Ha TTOCKOCTH 9 1 https://m.edso0.ru/I5SQMG5AFT
3 IPHrOHOMCTPILL. T€OPEMI KOCHHYCOR i 18 1 https://m.eds00.ru/5172BY 40V
CHHYCOB. Pelenue TpeyroibHIKOB
[IpaBunbpHBIE MHOTOYTONBHUKY. JJTMHA
4 OKPY)KHOCTH ¥ IUIOLIA/Ib Kpyra. Beraucnenue 8 https://m.edsoo.ru/BMBZSAEU5S
IJI0IA e
5 JIBUKEHHS TIIOCKOCTH 7 https://m.edsoo.ru/SHUMOCSCI
6  lIpcobpasosamne nonodus. Merpuueckue 10 1 https:/m.eds00.ru/T58 CWSWSF
COOTHOIICHHS B OKPY>KHOCTH
7 HOBTOPCHI/IG, 0000111eH1Ee, CUCTEeMaTU3aLMs 6 5 https://m.eds00.ru/V'YLECORSP
3HAHUI
OBHIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 6 0



https://m.edsoo.ru/X4JFWORCL
https://m.edsoo.ru/I5QMG5AFT
https://m.edsoo.ru/5I72BY40V
https://m.edsoo.ru/BMBZSAEU5
https://m.edsoo.ru/8HUM0CSCI
https://m.edsoo.ru/T58CWSWSF
https://m.edsoo.ru/VYL6CQR8P

IIOYPOYHOE INTAHUPOBAHUE

9 KJIACC
Komuriecteo 1acon Hara DJIeKTpOHHBIe HU(POBBIE
Ne u/n Tema ypoxa Bcero Kontpoibhble IpaxTiyeckue H3yYeHHUsT oGpa3oBaTejbHbIE PeCYPChI
padoThI padoThI

1 Onpenenenye BekTopos. Dusnuccimii u 1 01.09 https:/m.eds00.ru/J3CES39AE
reOMETPUYECKHUI CMBICI BEKTOPOB

2 (103 eHHE M BLIUTAHHE BEKTOPOB, 1 02.09 https://m.eds00.ru/KGY8I1BY7
YMHO)KEHHE BEKTOPA Ha YHCIIO

3 (103 eHHE M BLIUTAHHE BEKTOPOB, 1 08.09 https:/m.eds00.ru/LDRAMZ9Y7
YMHOKEHHE BEKTOPA Ha YHCIIO

4 CJI0XEHHE U BIMUTAHHE BEKTOPOB, 1 09.09 https://m.eds00.ru/DOG68804Y
YMHOKEHHE BEKTOPA Ha YHCIIO

5 Paznoenue BexTopa 1o sym 1 15.09 https://m.eds00.ru/J2TDGKREQ
HEKOJJIMHEAPHBIM BEKTOPaM

6 KoopauHatel BeKTOpa 1 16.09 https://m.edsoo.ru/IJYKUMLBW

7 Perenue 3aa4 ¢ IOMOIIBIO BEKTOPOB 1 22.09 https://m.edsoo.ru/2JR4517Al

8 Perirenue 3a1a4 ¢ MOMOIIBIO BEKTOPOB 1 23.09 https://m.edso0.ru/AMZ5CARLT

9 TIpUMEHEHHE BEKTOPOB LIt PEIIICHH 1 29.09 https://m.eds00.ru/XJGOFOJ9I
3a7a4 QU3NKH

10  Kowrtpoannas padora no Teme 1 1 30.09 https://m.edso0.ru/XRYOSPMOO
«BekTopbI»

11~ /ICKAPTOBLI KOO/MHATHI TOUCK HA 1 06.10 https://m.eds00.ru/MHQLIZYYO
IIOCKOCTH

12 YpaBHEHHE OKPYKHOCTU 1 07.10 https://m.edso0.ru/94M1DDAX9

13 VYpaBHeHue npsmMoin 1 13.10 https://m.edsoo.ru/9IUZRULTD

14 VYpaBHEeHHE TIPAMO 1 14.10 https://m.eds00.ru/8I0UXVNZK

15~ KOOpAMHATHI TOUCK HepeceueHus 1 20.10 https://m.edsoo0.ru/DRGH38D3G
OKPYKHOCTH H TIPIMOM
MeTo KOOPAMHAT NP PEIICHUM

16 TFCOMETPHYECKUX 3aj1ad, TPAKTUICCKIX 1 21.10 https://m.edso0.ru/IAMXQ157N

3aJ1a4



https://m.edsoo.ru/J3CES39AE
https://m.edsoo.ru/KGY8I1BY7
https://m.edsoo.ru/LDRAMZ9Y7
https://m.edsoo.ru/DOG688O4Y
https://m.edsoo.ru/J2TDGKRE0
https://m.edsoo.ru/IJYKUMLBW
https://m.edsoo.ru/2JR4517AI
https://m.edsoo.ru/AMZ5CARLT
https://m.edsoo.ru/XJGOFOJ9I
https://m.edsoo.ru/XRY0SPMO0
https://m.edsoo.ru/MHQLIZYYO
https://m.edsoo.ru/94M1DDAX9
https://m.edsoo.ru/9IUZRULTD
https://m.edsoo.ru/8I0UXVNZK
https://m.edsoo.ru/DRGH38D3G
https://m.edsoo.ru/1AMXQ157N

MeTtoa KoOpaAUHAT MPU PEILIEHUN

17 TEOMETPUUYECKHX 3a]1a4, MPAKTHIECKUX 1 10.11 https://m.edsoo.ru/XFTU8602I
3am1a4
MeTo/1 KOOpAMHAT TPH PEIICHUN
18 TeOMETPUUYECKHX 3a/1a4, IPAKTHIECKUX 1 11.11 https://m.edso0.ru/SS4ULS6P3
3ama4y
KonTpoannas padora mo teme
19 «/lekapTOBBI KOOPANHATHI HA 1 17.11 https://m.edsoo.ru/\WVRGPEQB3J
MJI0CKOCTH»
20 ggzﬁggf;;pgg‘j‘;“gefggfec““x 1 18.11 https://m.eds00.ru/CD1X6AAL2
21 DopMyJIbI TIPUBEICHUSI 1 24.11 https://m.edso0.ru/OBNBY3J20
22 Vr10BO#t KO3 GHUIUEHT MPIMOI 25.11 https://m.edsoo.ru/ANH6PTII7
23 Teopema 0 IOMAAX TPEYTOJIbHUKA 01.12 https://m.edsoo.ru/ALWCLZGKB
24 Teopema cuHycoB 1 02.12 https://m.eds00.ru/6NO2CEW1N
25 Teopema cunycoB 1 08.12 https://m.edsoo.ru/RHIDMBXJ5
26 TeopeMa KOCHHYCOB 1 09.12 https://m.edso0.ru/K9M41J37R
27 Teopema KOCHHYCOB 1 15.12 https://m.edsoo.ru/JUPIR21SZ
28 TIpaKTieckoe npuMeHenne Teopem 1 16.12 https://m.eds00.ru/6N7QYFLH7
CHHYCOB U KOCHHYCOB
29 Perierne TpeyroybHUKOB 1 22.12 https://m.edso00.ru/KJ8891JVV
30 Perienne TpeyroybHUKOB 1 23.12 https://m.edsoo.ru/ASEP9BM X8
31 Pemienue TpeyroabHUKOB 1 29.12 https://m.edso00.ru/992MSU6ZU
32 Pemenne TpeyroibHUKOB 1 30.12 https://m.edsoo0.ru/DH52ROGDI
gy Haowicmu cropon ey 1201 htips/im.edso0.uBILXBICNG
CraJsipHOE TPOHU3BE/ICHUE BEKTOPOB, €TI0
34 MIPUMEHEHUE JIJISl HAXOXICHUS JUTUH U 1 13.01 https://m.edsoo.ru/OUDML31UP
yTJIOB
CxaJisipHOE TMPOM3BEICHUE BEKTOPOB, €TI0
35 MPUMEHEHNE [T HaXOXKACHUS IITHH K 1 19.01 https://m.edso0.ru/AADOETIFV

yTJIOB



https://m.edsoo.ru/XFTU86O2I
https://m.edsoo.ru/SS4ULS6P3
https://m.edsoo.ru/WRGPEQB3J
https://m.edsoo.ru/CD1X6AAL2
https://m.edsoo.ru/0BNBY3J2Q
https://m.edsoo.ru/ANH6PT9I7
https://m.edsoo.ru/4LWCLZGKB
https://m.edsoo.ru/6NO2CEW1N
https://m.edsoo.ru/RHIDMBXJ5
https://m.edsoo.ru/K9M41J37R
https://m.edsoo.ru/JUPIR2ISZ
https://m.edsoo.ru/6N7QYFLH7
https://m.edsoo.ru/KJ889IJVV
https://m.edsoo.ru/A8EP9BMX8
https://m.edsoo.ru/992MSU6ZU
https://m.edsoo.ru/DH52RQGDI
https://m.edsoo.ru/3ILX8JCNG
https://m.edsoo.ru/0UDML31UP
https://m.edsoo.ru/AADOETIFV

CxaysipHOE MPOM3BEICHUE BEKTOPOB, €TI0

36 MPUMEHEHUE JIJISl HAXOXICHUS JUTUH U 1 20.01 https://m.edsoo.ru/2JR4517Al
yIJIOB

g7~ Kourpoabuas pabora no reme 1 26.01 https://m.eds00.ru/TKELFSOQC
«PeleHne TPeyroJibHUKOB»

33 |IPABHIBHEIC MHOTOYTOMBHIKIL, 1 27.01 https://m.eds00.ru/DOL CSQMPG
BBIYHCIICHHE HX YJIEMEHTOB

39 Yucio 7. JIiuHa OKpy>KHOCTH 1 02.02 https://m.eds00.ru/2T61GISCK

40 Yucio 7. JIiuHa OKpy>KHOCTH 1 03.02 https://m.edsoo.ru/9D2XNUVZB

41 JInuHa TyTH OKPY>KHOCTH 1 09.02 https://m.eds00.ru/SOYASAM3K

42 Pannannast Mmepa yria 1 10.02 https://m.edso00.ru/693M9FRD2

43 [Tnouaas Kpyra, CeKTopa, CerMeHTa 1 16.02 https://m.edsoo.ru/SERUOYOF5

44 [Tnomaas Kpyra, CeKTopa, CerMeHTa 1 17.02 https://m.edso00.ru/8TYSLUQX0

45 [Tnomane kpyra, CeKTopa, CerMeHTa 1 24.02 https://m.edsoo.ru/YMASE5SDL X

46 TToHsiTHE O ABUKEHUHU ILJIOCKOCTH 1 02.03 https://m.edsoo.ru/4AZNZMHHVZ

47 [MapasutenbHbIi IEPEHOC, TOBOPOT 1 03.03 https://m.edsoo.ru/MWWY1IN8IZE

48 [MapasutenbHbIi IEPEHOC, TOBOPOT 1 09.03 https://m.edso0.ru/F1QJ80OWZA

49 [MapasutenbHbIi IEPEHOC, TOBOPOT 1 10.03 https://m.eds00.ru/D51X771R1

50 [MapasutenbHbIH IEPEHOC, TOBOPOT 1 16.03 https://m.eds00.ru/GMG7L5683

51 g&’;fe}‘e“e JIBHACCHIH TIPH Petetui 1 17.03 https:/m.eds00.ru/WRRE97U1Q
KoutposabHasi pa6oTa no remam

52 "I[IpaBHJIbLHBIC MHOTOYT 0JIbHHKH. 1 23.03 https://m.edsoo.ru/RNUG3USAL
Oxpy:xHOCTb. JIBHKEHUS MJIOCKOCTH'"

53 [TonsiTre o0 mpeoOpa3oBaHUM MOI00US 1 24.03 https://m.edsoo.ru/\WPA4QQNZN

54 ggg;geTCTBGHHHe SMEMEHTEL IOA0GHEX 1 07.04 https://m.eds00.ru/6WZ4YFOAQ

55 COOTBCTCTBCHHBIC JICMCHTBI NOAOOHbIX 1 13.04 https://m.eds00.ru/LFK1UZATS
uryp
TeopeMa 0 TpoOU3BEIEHUHN OTPE3KOB

56 OPA, TCOPEMA O TIPOTSBEACHI 1 14.04 https://m.eds00.ru/KLRAL1158

OTPE3KOB CEKYIIUX, TEOpeMa O KBaapaTe
KacaTeJIbHOH



https://m.edsoo.ru/2JR4517AI
https://m.edsoo.ru/TK6LFSOQC
https://m.edsoo.ru/D0LCSQMPG
https://m.edsoo.ru/2T61GISCK
https://m.edsoo.ru/9D2XNUVZB
https://m.edsoo.ru/SOYASAM3K
https://m.edsoo.ru/693M9FRD2
https://m.edsoo.ru/5ERUOY0F5
https://m.edsoo.ru/8TYSLUQX0
https://m.edsoo.ru/YMASE5DLX
https://m.edsoo.ru/4ZNZMHHVZ
https://m.edsoo.ru/WWY1N8IZE
https://m.edsoo.ru/F1QJ8OWZA
https://m.edsoo.ru/D51X77IR1
https://m.edsoo.ru/GMG7L5683
https://m.edsoo.ru/WRRE97U1Q
https://m.edsoo.ru/RNUG3U5AL
https://m.edsoo.ru/WPA4QQNZN
https://m.edsoo.ru/6WZ4YF0AQ
https://m.edsoo.ru/LFK1UZATS
https://m.edsoo.ru/KLRAL11S8

57

58

59

60

61

Teopema 0 mpou3BEeICHUN OTPE3KOB
XOpI, TeOpeMa O IPOU3BEACHUU
OTPE3KOB CEKYINX, TEOpEeMa O KBaJpare
KacaTenbHOMI

Teopema o IpON3BEICHUH OTPE3KOB
XOpI, TeOpeMa O IIPOU3BEACHUU
OTPE3KOB CEKYIIUX, TEOpeMa O KBaapaTe
KacaTenbHOMI

[IpuMeHeHue TeopeM B peLLICHUN
reOMETPUUYECKHX 3a/1a
[IpuMeHeHue TeopeM B peLLICeHUN
reoMeTpUYECKHUX 3aj1a4

[IpuMeHeHue TeopeM B peLLICHUN
reoMeTpUYECKUX 3aj1ay

20.04

21.04

27.04

28.04

04.05

https://m.edsoo.ru/LYNT6HMDS8

https://m.edsoo.ru/UJOEI9T2A

https://m.edsoo.ru/TOB48A8CV

https://m.eds00.ru/RTSQ4CQSP

https://m.edsoo.ru/VULVGR288

62

KonTpoasnas padora nmo teme
«IIpeodpa3zoBanue nogoous.
MeTpuyeckue COOTHOLICHUS B
OKPpY:KHOCTH»/ Beepoccuiickan
nposeepounas paboma

05.05

https://m.edsoo.ru/0949LL15C

63

64

[ToBTOpenue, 0600MICHNE,
cucrtemaTtusaius 3Hanui. smepenue
TeOMETPHYECKUX BEIHYNH.
[ToBTOpenwue, o6o0IIeHNE,

cucreMartusanus 3HaHuil. [lapamiensHbie
U NEPIEHANKYJISIPHBIC ITPSIMBIE

11.05

12.05

https://m.edsoo0.ru/MDGLRIQ00

https://m.edsoo.ru/EFTNXPQ2E

65

66

[ToBTOpenue, 0600MICHNE,
cucTeMartuzanus 3HaHuil. OKpy> HOCTh U
Kpyr. ['eoMeTprueckne nocTpoeHH .
VYTIIBl B OKPYKHOCTH

[ToBTOpenwue, o6o0IICHNE,
cucTeMaTu3alys 3HaHui. BricanHrle n
ONHUCaHHbIE OKPY>KHOCTH
MHOT'OYTOJIbHUKOB

18.05

19.05

https://m.edsoo.ru/BVACRATOO

https://m.edso0.ru/MOGX4YGQON

67

HTorosasi KOHTpoJIbHAsI padoTa

25.05

https://m.edsoo.ru/EU9L2Q7GV



https://m.edsoo.ru/LYNT6HMD8
https://m.edsoo.ru/UJ0EI9T2A
https://m.edsoo.ru/TOB48A8CV
https://m.edsoo.ru/RTSQ4CQSP
https://m.edsoo.ru/VULVGR288
https://m.edsoo.ru/0949LL15C
https://m.edsoo.ru/MDGLRIQ00
https://m.edsoo.ru/EFTNXPQ2E
https://m.edsoo.ru/BV4CRATOO
https://m.edsoo.ru/M0GX4YGQN
https://m.edsoo.ru/EU9L2Q7GV

68

[ToBTOpenue, 0600UICHNE,
cHCTeMaTH3allHs 3HAHUI

26.05

https://m.edsoo0.ru/0GT713W64

OBLIEE KOJIMYECTBO YACOB 110

ITPOI'PAMME

68



https://m.edsoo.ru/0GT7I3W64

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM

Kon
NpoBepsieMoro
pe3yJbTara

OBPA30OBATEJIbHOM ITPOI'PAMMBI

9 KJIACC

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPHUECKUE (PYHKIIMH OCTPHIX YIJIOB, HAXOAMUTH C UX
IOMOILBIO Pa3IMYHbIE IEMEHTHl HPSIMOYTOJBHOTO TPEyrojbHHUKa
(«pemieHue NPSAMOYTOJBHBIX TpeyrolbHUKOBY). Haxomute (c
IOMOILBIO  KAJIBKYJIATOpA) JUIMHBI M yIVIBI JJIs  HeTaOJIMYHBIX
3HaYEHUN

6.2

[Tonb3oBaTbcs dbopmynamMu MPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOKJIECTBOM ISl HAXOK/IEHUSI COOTHOLLIEHUI
MEK]1y TPUTOHOMETPUYECKUMU BEJIMUUHAMU

6.3

Hcmonns30BaTh TCOPEMbI CHHYCOB MW KOCHHYCOB [JII HAXOXICHHUA
Pa3JIMYHBIX 3JICMCHTOB TPCYI'OJIbHUKA («pemeHne TpeyTO.]'ILHI/IKOB»),
IMPUMCHATH UX IIPU PCIICHUHN TCOMECTPHUICCKUX 3a0a4

6.4

6.5

6.6

Bnaners nonsTusMuU nmpeoOpazoBaHus MOJ00MS, COOTBETCTBEHHBIX
3JIEMEHTOB MOI00HBIX (uryp. [lonb3oBaThCs CBOWCTBAMM MOJOOMS
MIPOU3BOJIBHBIX QUTYP, YMETH BBIYUCIATH JUIMHBI U HAXOIUTH YIIIbI Y
noo0HbIX ¢Guryp. IlpumeHsaTh CBONCTBA 1M0A00MS B MPAKTUYECKUX
3ajayax. YMeTb MPUBOAUTH MpPUMEpPbl MOJOOHBIX (Uryp B
OKpYXKaroIleM MUpE

[Tonb30BaThcs TeopeMaMH O MPOU3BEACHMU OTPE3KOB XOpA, O
MIPOU3BEJIEHUH OTPE3KOB CEKYIIUX, O KBaJApaTe KacaTeJbHOU

ITonb30BaTbcs BEKTOpPAMM, IIOHUMAThb HX TE€OMETPUYECKUU U
¢bu3nyecKkuil CMbICI, IPUMEHATh UX B PEIICHUU I€OMETPUUYECKUX U
¢duznveckux 3anay. [IpuMeHsTH cKansipHOEe NPOU3BEIEHHE BEKTOPOB
JUIS1 HAXOKIAEHUS JUIMH U YTII0B

6.7

6.8

ITons30BaThCs METOJIOM KOOpAMWHAT Ha IJIOCKOCTHU, IPUMCHATH €0 B
PCIICHUN TCOMCTPUUCCKUX U MTPAKTUYCCKUX 3a1a41

Bimagers MOHATUAMU IPABUIBHOIO MHOTOYIOJIBHHKA, JUIMHBI
OKPY’KHOCTH, JJIMHBI JYyTW OKPYKHOCTH W PaJUaHHOM MEpHI yria,
YMETb BBIYUCIATH IUIOINAAL Kpyra W ero yacre. IIpumeHsars
IIOJIYYEHHBIE YMEHUS B PAKTUYECKUX 3a7a4ax

6.9

6.10

Haxomute ocu WM LEHTpPHl CUMMETpUHM (Uryp, HpPUMEHSTH
JBHKEHHUS INIOCKOCTU B IIPOCTEUILNX CIIy4asiX

[lpuMeHSATH TONYYCHHBICE 3HAHHWS HAa TPAaKTUKE — CTPOUTH
MaTeMaTHYECKUEe MOJAEIH Ul 337a4 PEalbHOM XKU3HU U TPOBOJUTD
COOTBETCTBYIOIIME BBIUMCICHHUSA C MPUMEHEHHEM MOoJ00Hui u
TPUTOHOMETPUUYECKUX (QYHKIUH (HOJB3yACh, TI/A€ HEOOXOAUMO,
KaJIbKYJIITOPOM)




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

9 KJIACC
Kon ITpoBepsieMblii 3J1eMEHT CO/IEP:KAHUSA
6 I'eomeTpus
6.1 Cunyc, xocuHyc, TanreHc yrimoB oT 0 mo 180°. OcHOBHOE TPHUTOHOMETPHUYECKOE
ToxkaecTBo. DopMyIbl IpUBEACHUS
6.2 Pemienne TpeyrospHUKOB. TeopeMa KOCMHYCOB U TEOpeMa CHUHYCOB. PemnieHue
MPAaKTUYECKUX 3334 C UCIOJIb30BAHUEM TEOPEMbI KOCHHYCOB U TEOPEMbBI CHHYCOB
6.3 IIpeobOpazosanue momoous. I1ogo0ne COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 mpOU3BEICHUH OTPE3KOB XOpJl, TEOPEMBI O MPOU3BEACHUH OTPE3KOB
CEeKYIIIMX, TeopeMa O KBajpaTe KacaTelbHON
Bekrop, mnmuHa (MOIyJb) BEKTOpa, COHAIPABICHHBIC BEKTOPBI, MPOTHBOIOIOKHO
6.5 HaIpaBJeHHbIE BEKTOPHI, KOJUNIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpAlUU
HaJ BeKTOopaMu. Pa3noxeHue BeKTopa 1o IByM HEKOJUIMHEAPHBIM BEKTOpPaM
6.6 Koopaunatel BekTopa. CkansipHOE MpPOU3BEAEHHE BEKTOPOB, MPUMEHEHHE JUIsS
HaXO0>KACHU [UIMH U YIJIOB
JlekapToBbl KOOpAMHATHL Ha IUIOCKOCTH. YPaBHEHHsI NPSIMOA M OKpPYXKHOCTU B
6.7 KOOpIMHATaX, MEPEeceueHHe OKPYKHOCTEH W MpsSIMbIX. MeToln KOOpAWHAT M €ro
IIpUMEHEHUE
6.8 [IpaBUIbHBIE MHOTOYTOJIEHUKH
6.9 Jimna OKPYKHOCTH. I'pagycHas m paguanHas Mepa yria, BBIYMCICHHE UIMH OyT
OKpYKHOCTEM
6.10 [Tnomank kpyra, cekTopa, CerMmeHTa
6.11 JBWwKeHUs IUIOCKOCTM W BHYTPEHHHE CHMMETpHUH (QuUryp (3IeMeHTapHbIe
npencrasienus). [lapannensasiit neperoc. [loBopoT




INPOBEPAEMBIE HA OI'D IO MATEMATUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHMUSA

Kon
NpoBepsieMoro
TpeboBaHMS

IIpoBepsiemble TPeOOBaAHMS K MPEIMETHBIM Pe3yabTATaM 0CBOECHHS
OCHOBHOW 00pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOTO 0011Iero
oopa3zoBanusi Ha ocHoBe ®PI'OC

YMeHue onepupoBaTh MOHATUSIMHU: MHOXKECTBO, ITOJIMHOXKECTBO, OIEpaliu
HaJl MHOXKECTBAMU; YMEHHE ONIEPUPOBATH MOHITUSME: Tpad, CBA3HBIN rpad,
JIEpEeBO, IUKJI, MPUMEHATh UX MpPU PEIIeHUH 3ajjad; YMEHHE HCIOJIb30BaTh
rpauuecKoe MPEINCTABICHWE MHOXECTB JUIl ONHCAaHUS pPeajbHBIX
IIPOLIECCOB U SIBICHUMN, P PELICHUH 3aa4 U3 IPYTUX y4eOHBIX IPEIMETOB

VYMeHue onepupoBaTh IOHATHSAMH: OIpPEIEJICHHE, aKCHOMa, TeopeMma,
JI0Ka3aTeJIbCTBO;  YMEHME  paclO3HABaTb  MCTUHHBIE W JIOXKHBIE
BBICKA3bIBaHUs, TNPUBOJUTH TMpPUMEPHl M KOHTPIPUMEPHI, CTPOUTH
BBICKa3bIBaHVsI ¥ OTPHUIIAHUS BBICKA3bIBAHUI

YMeHue onepupoBaTh MOHATUSMH: HATypajJbHOE YHCIO, MPOCTOE U
COCTaBHOE YHUCIIO, ACTMMOCTh HAaTYPaJIbHBIX YHCEN, IPU3HAKU JETHUMOCTH,
IIeJI0€ YUCII0, MOJYJb YHCla, OOBIKHOBEHHAs Ipo0b U AECATUYHAs JpoOb,
CTaHJApTHBIN BUJ YMCIA, pAllMOHAIBHOE YUCIIO, MPpAIOHAIBHOE YHCIIO,
apuMeTHYecKuil KBaJpaTHBI KOPEHb; YMEHHE BBHIIONHATH IEHCTBHS C
quciiaMy, CpaBHHMBATb U YIIOPAOOYMUBATL 4YHUCIA, MPECACTABIATL 4YHMCJIa Ha
KOOPAMHATHOM MNpsSMOMH, OKPYIVIATH YMUCIA; YMEHHE JENaTh INPUKHUIKY U
OLICHKY PE3yNbTaTa BEIYUCICHUN

YMeHue onepupoBaTh MOHATHSAMHU: CTEIEHb C LEJbIM II0Ka3aTeseM,
apu(MeTHYeCKnil KBaIpaTHBI KOPEHb, MHOTOUWIEH, alre0pandeckas qpoob,
TOKIECTBO; 3HAKOMCTBO C KOPHEM HATYpalbHON CTETIEHH OO0JIbIIIE SHHUIIBI;
YMEHHUE BBIIONHATH PacuéTel Mo ¢GopMynaM, NpeoOpa3oBaHUs IENbIX,
JIPOOHO-PAIIOHAIBHBIX BBIPQKEHUI M BBIPQKEHHI C KOPHSAMH, Pa3JIOKEeHUE
MHOTOYJIEHa Ha MHOXHUTEIHM, B TOM YHCIIE C HCIOJb30BaHHUEM (HOpMYI
Pa3HOCTH KBaJpaTOB ¥ KBaJpaTa CyMMBI U Pa3HOCTH

YMeHue onepupoBaTh NOHSATHUSMH: YHUCIOBOE PABEHCTBO, YPAaBHEHUE C
OJIHOM IIEPEMEHHOM, YNCIOBOE HEPABEHCTBO, HEPABEHCTBO C NIEPEMEHHOM;
yMEHHE peliaTb JIMHEHHble W KBaJpaTHbIE YpaBHEHHWs, JPOOHO-
palMOHANIbHbIE YPABHEHUS C OJJHOM MEPEMEHHOM, CUCTEMBI JIBYX JIMHEHHBIX
ypaBHEHUH, IMHEHHBIC HEPABEHCTBA M MX CHUCTEMbI, KBaJIpaTHbIC U JPOOHO-
paluoOHaNbHBIE HEPABEHCTBA C OJHOM IMEPEMEHHOM, B TOM YHCIE IpU
peLICHNH 3ajady U3 APYTMX NPEAMETOB M NPAKTHUECKUX 3a]ay; YMEHHE
KCIIOJIb30BaTh KOOPJMHATHYIO MPSMYIO U KOOPJWHATHYIO IJIOCKOCTH JJIf
M300pakKeHUs PEIICHHU ypaBHEHUH, HEPABEHCTB U CHCTEM

YMeHne onepupoBaTh MOHATUSAME: (QYHKIUS, rpaduk (YHKIUH, HYIU
(GYHKUMHM, TPOMEXYTKH 3HAKOIOCTOSIHCTBA, HMPOMEXKYTKH BO3pPacTaHUS,
yObIBaHUs, HauOolblllee W HaWMeHbllee 3HA4YeHUs (YHKIWU; YMEHHUE
OTEepUpPOBaTh TMOHATHUSAMHU: TIpsMasi TPONOPIMOHAIBHOCTh, JIMHEIHAS
¢byHkuums, kBaapatuyHas (QyHKOHA, oOpaTHas MNPONOPLUUOHAIBHOCTD,
napabouna, runep0oia; yMeHHe CTPOUTh Tpaduku (HyHKUUH, HCTIONb30BaTh
rpaduKy Ui OIpEIENCHUs CBOMCTB IPOLIECCOB U 3aBUCUMOCTEH, UL
pelLeHUs 3a/1a4 U3 JpYruX y4eOHbIX IPEIMETOB U peaibHOM XKU3HU; YMEHHE
BBIpaKaTh (POpMYJIaMHU 3aBUCUMOCTH MEX]y BEIMUHHAMH

YMeHue onepupoBaTh MOHATUSIMU: MTOCIEAOBATENBHOCTD, apu(METHISCKAs
U TEeOMETpUYEcKass MPOrpeccud; YMEHHE HCIOIb30BaTh CBOMCTBA
nocie0BaTeIbHOCTEeH, (OPMYIBI CyMMbI U OOIIETO 4iIeHA MPH PEHICHUH
3aJ1a4, B TOM YHCJIE 33/1a4 U3 JPYTUX YICOHBIX MTPEIMETOB U PEaTbHOM KU3HU




YMeHue peniate 3ajauu pa3HbIX TUIOB (B TOM YKCIIC HA MPOIEHTHI, JIOJIU U
4acTH, JBWKCHUE, padOTy, IIEHY TOBAPOB M CTOMMOCTh IMOKYIOK M YCIIYT,
HAJIOTH, 3aJa4il W3 OO0JIaCTH YNpaBICHUA JWYHBIMH W CEMEHHBIMU
(mHAHCAaMM); YMEHHUE COCTABJIATH BHIPAKCHHS, yPaBHEHIsI, HEPABEHCTBA U
CHUCTEMBI IO YCJOBHIO 3aJaud, HCCIEIOBaTh IOJYYCHHOE pEIICHUE U
OIIEHWBATH NIPABIOTIOAO0HOCTH MOYICHHBIX PE3yIbTaTOB
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YMeHue onepupoBaTh MOHATHAMHU: (UTYpa, TOUKA, OTPE30K, MpsiMasi, JIyd,
JOMaHas, yroJ, MHOTOYTOJIFHHK, TPEYTOJbHUK, PAaBHOOCIPEHHBIH |
PaBHOCTOPOHHUI TPEYroJbHUKH, MPSMOYTOJIbHBIA TPEYTOJIbHUK, MEIUaHa,
Guccekrpuca u BBICOTa TPEyroJbHHKA, YeThIPEXYTOIbHHUK,
napajuiesiorpaMm, poMO, IPSIMOYTOJIBHUK, KBA/IPAT, TPAIICIINS; OKPYKHOCTB,
KpYT, KacaTenbHast; 3HaKOMCTBO C IIPOCTPAHCTBEHHBIMH (DUTYpPaMH; YMEHHE
peumiaTth 3aga4vd, B TOM YHCJIC U3 HOBC@HHCBHOﬁ KU3HH, HA HAXO0XICHHC
T€OMETPUYECKUX BEIMYMH C TMPHUMEHEHHEM H3y4YEeHHBIX CBOWCTB (QHTYp H
(akToB

YMeHue onepupoBaTh IOHATHAMH: paBEHCTBO (uryp, paBeHCTBO
TPEYTOJIFHUKOB; MapaJUIeIbHOCTh M TEPICHIUKYISAPHOCTD MPSIMBIX, YTOJ
MEXIY NPSMBIMH, IEPICHIUKYIISIP, HAKJIOHHAS, TIPOEKLUS, ogooue Guryp,
NOJ00HBIE TPEYTOJNbHUKH, CHMMETPUS OTHOCHUTEIBHO TOYKH W TPSIMOIA;
YMEHHE pacloO3HaBaTh paBEHCTBO, CHUMMETPHIO U Tmomobme ¢uryp,
MMapaJuIENIbHOCTh U NEPIEHAUKYIIPHOCTD NMPSIMBIX B OKPYKAIOIIEM MUPE

YMeHne omnepupoBaTh MOHATHUAMH: JJIMHA, PACCTOSHHUE, Yroyl (BEIHMYHUHA
yIila, CHHYC U KOCHHYC YTJIa TPEYTroJIbHUKA), IJIOMAh; YMECHUE OIICHUBATh
pa3Mepsl MPEIMETOB U OOBEKTOB B OKPY’KAIOIIEM MUPE; YMEHHE TIPUMEHSTh
(hopMyITBI TIEPUMETPA U TIOMIAA MHOTOYTOJIEHUKOB, JUTMHBI OKPY>KHOCTH U
IJIOMAaU Kpyra, o0bemMa MPSIMOYTOJBHOTO Mapajuielenuneaa; yMeHue
MIPUMEHATH TPU3HAKH PABEHCTBA TPEYTrOJLHUKOB, TEOPEMY O CyMME YTJIOB
TpeyroibpHuKa, Teopemy [ludaropa, TpuroHOMeTpUYEeCKHE COOTHOIICHHS
JUISL BBIYMCIIEHUS ITTMH, PACCTOSIHUM, TIJI0IIa1e

YMmeHune  u3zo0paxarb IiIockue  (QUIypel M HX  KOMOMHAIMH,
NPOCTPAHCTBEHHbIE (QUIYpPBI OT PYKH, C IOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB MO TEKCTOBOMY WJIH CHMBOJIBHOMY
OTMCaHUIO

YmMmenne OIICPUPOBATh MOHATUAMU: IPAMOYTOJIbHAsA CUCTEMaA KOOPAWHAT,
KOOpAWHATBI TOYKH, BEKTOP, CyMMa BEKTOPOB, IMPOMU3BCACHUC BCKTOpa Ha
YUCII0, CKATIAPHOC ITPOU3BEACHUEC BEKTOPOB; YMCHUE UCII0JIB30BATh BEKTOPHBI
1 KOOPAUHATHI JJI1 MPCACTABJICHUA OAHHBIX U PCHICHUA 3aaa4, B TOM YUCJIC
H3 Jpyrux y‘-Ie6HI>IX npeaMETOB U peaﬂLHOﬁ JKH3HHU

YMeHue onepupoBaTh MOHATHSIMHU: CTOJIOMKOBBIE H KPYTOBBIE JTUATPAMMEI,
TabIUIIBL, cpefHee aprMeTHIecKoe, MeAnana, HanooJIbIlIee U HaNMEHbIIIee
3Ha4YeHHs,  pa3Max  YHCIOBOro  Habopa;  yMEHHE  H3BJIEKaTh,
MHTEPIPETUPOBATh U MPEe0oOPa3oBbIBaTh HHPOPMALUIO, IPEACTABICHHYIO B
TabJIMIIaX W Ha JUarpamMmax, OTPaXKarolIyl0 CBOWCTBA M XapaKTEPUCTHUKH
pEabHBIX TIPOLIECCOB M SIBJICHWH; YMEHHE pacloO3HAaBaTh H3MEHUWBBIC
BEJIMYUHBI B OKPYKAIOILEM MHUPE
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YMeHue omnepupoBaTh MOHITHAMHU: CIyYalHBIH ONBIT  (CIyYaiHBIHI
9KCTIIEPUMEHT ), JJIEMEHTapHOE COOBITHE (ITIEMEHTAPHBIN HCXO/T) CITyYaitHOTO
OIbITa, CilyyailHOE COOBITHE, BEPOSTHOCTh COOBITHS;, YMEHHE HaXOIUTh
BEPOSITHOCTU CIIy4alHbIX COOBITMH B OINBITaX C PABHOBO3MOKHBIMU
SIIEMEHTApPHBIMH  COOBITHSIMH; YMEHHE pelIaTh 3aJadyd  METOAO0M
OpPraHU30BaHHOIO Mepedopa W C HUCIOJIb30BAHKWEM MpPaBWIIa YMHOXKCHUS,
YMEHHE OIICHUBAThH BEPOSTHOCTH PEAbHBIX COOBITHI M SBICHHUH, TOHUMATh
pOJb MPAaKTUYECKH JIOCTOBEPHBIX M MAaJIOBEPOSTHBIX COOBITHH B
OKPY’KalIlleM MHUpPE U B JKHU3HHU; 3HAKOMCTBO C IIOHATUEM HE3aBUCUMBIX




CO6LITHﬁ; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YKCEN U €ro POJIBIO B MAaCCOBBIX
SIBJICHUAX
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YMeHue BRIOMpATh MOAXOMSANINA U3YYCHHBIH METOJT JJIs PEIICHUsS 3a/1a4H,
MPUBOJNTh NPUMEPHl MaTEMATHYECKUX 3aKOHOMEPHOCTEW B TPHUPOJE U
JKU3HW, pPacro3HaBaTh IPOSBIEHHE 3aKOHOB MAaTeMaTUKH B HCKYCCTBE,
ONUCHIBATh OTHAEIBHBIC BBIIAIOIIMECS PE3YNbTATHI, MOJYYCHHBIE B XOJIE
Pa3BUTHUS MaTeMaTHUKH KaK HAayKd, MPUBOAUTH MPUMEPHl MATEMAaTHUECKHUX
OTKPBITUHA U UX aBTOPOB B OTEYECTBEHHOM M BCEMUPHON UCTOPUHU




NEPEYEHD 3JIEMEHTOB COAEP KAHMUS, TIPOBEPAEMbBIX HA OI'3 11O

MATEMATUKE
Kon IIpoBepsieMblIii 3JIEMEHT COAEPKAHUS
1 Uwuca v BEIYUCIICHUS
11 HarypanbHbie U nienbie yncna. [Ipu3Haku AeTMMOCTH IEJIbIX YHCEI
1.2 OOBIKHOBEHHBIC 1 ACCATHIHBIC TPOOH, TTPOIICHTHI, OECKOHESTHBIC TIEPHOTUICCKHE TpoOH
1.3 Panmonansabie uncia. ApupMeTHIECKre Oepalliy ¢ PalHOHATHFHBIMHA YHUCITAME
14 JeiicTBuTenbHbIe yncia. ApudMeTHISCKUE ONIEPAINH C IEHCTBUTESILHBIMU YHCIIAMU
15 Hpn6nn>i<é}£m,1e BBIYUCJICHHUS, MPaBWIa OKPYIJICHUs, MPHUKUIKA U OIICHKA pe3ysibTaTra
BBIYUCIICHHUN
2 AnreOpandeckue BEIPaKECHUS
2.1 BykBeHHbIE BBIpaskeHUs (BBIPAKCHUS C IEPEMEHHBIMH )
29 Crenenp ¢ 1enbiM mokazateneMm. CTemeHb ¢ palMOHANIBHBIM ToKaszareneM. CBOMCTBa
CTETICHH
2.3 MHoOro4IeHbI

24 Anrebpandeckast 1po0b

ApudmeTnyeckuil KOpeHb HaTypajbHOW creneHu. JleiictBusi ¢ apudmeTHyecKuMu

25 KOpHSIMU HaTypaJbHOU CTENEHU
3 VYpaBHEeHHS U HEPABEHCTBA
3.1 Lenbie U gpoOHO-palMoHabHbIE YpaBHEHHsI. CHCTEMBI H COBOKYITHOCTH YpaBHEHUH
3.2 Lenbie u 1poOHO-palMoHATEHBIE HepaBeHCTBAa. CHCTEMBI H COBOKYITHOCTH HEPABEHCTB
3.3 Pemenune TeKCTOBBIX 3a1a4
4 UmcnoBble MOCIEI0BATENBHOCTH
4.1 [TocaenoBaTensHOCTH, CIIOCOOBI 3aJaHHs TIOCJIEAOBATEIBHOCTEN
4.2 Apudmernyeckas u reomeTpuueckas nporpeccun. @opmysa CI0XXHBIX IPOLEHTOB
5 OyHKIHUN
Oyukius, crocoObl 3ananus ¢yHknuu. [paduk GyHxnum. OOnacTe ompeneneHus u
51 MHOXecTBO 3HadeHud QyHkuuu. Hymn ¢yHkumu. [IpomexyTkn 3HAKOIIOCTOSIHCTBA.
[IpomMexyTkn MOHOTOHHOCTH (QYHKUMH. MaKCUMyMbl W MHMHUMYMBI (YHKLUH.
Haubonbiiee 1 HanMeHbllee 3HaUeHUE (DYHKIIMN Ha TIPOMEKYTKE
6 KoopauHatsl Ha PSAMON U MJIOCKOCTH
6.1 Koopanratnas npsamas
6.2 JlexapToBbI KOOPAMHATHI HA TNIOCKOCTH
7 I'eomeTpus
7.1 I'eomerpuyeckne GUrypsl 1 UX CBOHCTBa
7.2 TpeyronsHHUK
7.3 MHOTOYTOJIBHUKHI
7.4 OKpYXHOCTB M KpyT
7.5 N3mepenne reoMeTpUIeCcKIX BETHINH
7.6 BexTopsl Ha MITOCKOCTH
8 BeposiTHOCTh U cTaTHCTHKA
8.1 OnwucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa

8.5 I'padbr




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVISA YYEHUKA

I'eometpus, 7-9 knaccel/ Atanacsa JI.C., byty3zo B.®., Kagomuer C.b. u apyrue, AkinponepHoe
obmectBo «M3marenscTBO «IIpocBemenney, 2023

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA

e «Marematuka. I'eomerpus. 7-9-e kiaccel. ba3oBBIH ypOBEeHb: METOAHYECKOE IIOCOOHE) K
npenMeTHol mHNN yueOHnkoB JI. C. Atanacsana, B. @. byry3osa, C. b. Kagomuesa u np. (u3maTenscTBo
«IIpocBemenuey), 2023r

e [locoome T. M. Mumenko («['eomerpus. 9 xmacc. JlugakTudeckne MaTepuanbl M METOAUYECKHUE
pexomenaaiuu k yueonuky JI. C. AtanacsHa u ap.»),2023r

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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