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HOACHUTEJIBHAA 3AIINCKA

I'eomeTpust Kak OJMH M3 OCHOBHBIX DPa3[elIOB IIKOJBHOW MaTeMaTUKH, MMEIOIIUN CBOEH LEIbIO
o0ecreynTh U3y4eHrnEe CBOMCTB U pa3MepoB (UTyp, UX OTHOUICHUN M B3aUMHOE PACIIOJIOKEHHE, OTIMPACTCS
Ha JIOTUYECKYIO, JI0Ka3aTeIbHYI0 JMHUIO. [[eHHOCTh M3y4eHMs] TEOMETPUM HAa YPOBHE OCHOBHOTI'O OOLIETO
o0pa3oBaHUs 3aKIIOYACTCS B TOM, YTO OOYYArOMIMICS YYHUTCS HMPOBOJIUTH JIOKA3aTEIbHBIC PACCYXKICHHS,
CTPOUTH JIOTMYECKHE YMO3AKIIOYEHMs], JOKA3bIBaTh UCTUHHBIE YTBEP)KJIEHUS U CTPOUTH KOHTPIPUMEPHI K
JIOXHBIM, MTPOBOJIUTH PACCYKACHUS «OT MPOTHBHOTO», OTJINYATH CBOWCTBA OT MPU3HAKOB, (POPMYIUPOBATH
oOpaTHBIC YTBEPKACHUSI.

Bropoii nenpio u3ydeHus FeOMETPUM SIBJISETCSl UCIOJb30BaHUE €€ KaK MHCTPYMEHTa IPU PELIEHUH
KaK MaTeMaTU4YeCKUX, TaK M MPAKTUYECKUX 3a/lay, BCTPEUAIOUIUXCS B peanbHON ku3HU. OOyuaromuiics
JOJDKEH HAy4YUThCS OIPENENIUTh TEeOMETPUYECKYyI0 (UTrypy, OmucaTh CIOBAaMH JAaHHBIH YEpTEX WIH
PUCYHOK, HAMTH IUIOIIaJb 3E€MEJIBHOIO Yy4acTKa, pacCUUTaTh HEOOXOAMMYIO JJIMHY ONTOBOJIOKOHHOIO
kabens uim TpeOyeMble pa3Mepbl Tapaxka JUlsi aBTOMOOMIIS. DTOMY COOTBETCTBYET BTOPAsl, BHIYMCIUTENbHAS
JUHUS B U3ydyeHUu reomerpuu. [Ipu pemreHuu 3agad MpakTUYECKOTO XapakTepa OO0ydaroluics y4duTcs
CTPOUTH MaTEMaTHUYECKUE MOJIEIN PEAJbHBIX KU3HEHHBIX CUTYyallui, IPOBOJUThH BHIYMCIECHUS U OLEHUBATh
a/IEKBaTHOCTD IOJIyYEHHOTO pe3yJbTaTa.

KpaiiHe BaxXHO NOIYEPKUBATH CBSI3U T€OMETPUU C IPYTMMH Y4eOHBIMH MpPEIMETaMH, MOTUBHPOBATh
HCIOJIb30BATh ONPEJENIEHUsT TeOMETPUYEeCKUX (Uryp ¥ TOHATUH, JAEMOHCTPUPOBATh INPUMEHEHHE
MOJIyUEHHBIX YMEHUH B (U3MKE U TeXHUKE. DTU CBSI3UM Hambojee SIPKO BHUJHBI B Temax «BekTopbi»,
«TpuroHoMmerpruueckue COOTHOIIEHUs», «MeToa koopauHaT» U «Teopema [Tudaropay.

VueOnnii kypc «l'eomeTpus» BKIIOYACT CIEAYIONIME OCHOBHBIC pPAa3JeNbl  COJACPKAHUS:
«l'eomerpudeckue GUTYPBI U HUX CBOWCTBa», «l3MepeHHWe TE€OMETPUUECKHX BEIUYUH», «JlekapToBbI
KOOPJMHATHI Ha MIIOCKOCTY, «BekTopb», «/[BrxkeHus miockoctny, «IIpeodpazoBanus moaoous».

Ha uzyuenue yuebnoro kypca «l'eomerpusi» orBoautcst 204 vaca: B 7 kinacce — 68 yacoB (2 yaca B
HeJeN0), B 8 kiracce — 68 yacoB (2 yaca B Hezenio), B 9 kiacce — 68 yacoB (2 yaca B HEJIENIO).

COJEPKAHUE OBYYEHUA
7 KJIIACC

Hauanensie nonstust reomerpun. Touka, npsaMas, OTpe30K, Jiyd. Yroi. Buasl yrios. BepTukanbHbie u
cMexHble yribl. buccekrpuca yria. Jlomanas, MHOroyroipHuK. [lapamienbHOCTh M NMEPIEHIUKYISIPHOCTD
MPSIMBIX.

Cummetpuunbie ¢Gurypsl. OCHOBHBIE CBOWCTBA OCEBOM cuMMeTpuu. I[IpuMepsl CUMMETpUU B
OKPY’KaIOIlIEM MUpE.

OcHOBHBIE TOCTPOCHHS C MOMOIIBI0 LUPKYAsS U JuHeiku. TpeyronpHuk. Boicora, Menunana,
OuccekTpuca, UX CBOICTBA.

PaBHOOGeIpeHHBIN U paBHOCTOPOHHUHN TpeyroJibHUKU. HepaBeHCTBO TpeyroibHHKA.

CpoiicTBa U MPU3HAKK paBHOOEPEHHOTO TpeyroibHuKa. [Ipr3HaKu paBeHCTBA TPEYTrOJIbHUKOB.

CpoiicTBa W MNpHU3HAKU MapalieNbHbIX NpsMbIX. CymMMa yrjioB TpeyrojibHHKAa. BHenmHue yrisl
TpPEeYroJbHUKA.

[IpsiMOyroabpHBIM TpeyroapHUK. CBOWCTBO MEIUaHbl IPSIMOYIOJIBHOTO TPEYroJbHUKA, IPOBEAEHHON K
runorenyse. [Ipu3Haky paBeHCTBa MPSIMOYTOJIBHBIX TPEYrOJbHUKOB. [IpSMOYroNbHBIN TPEYroabHHUK C
yriaom B 30°.

HepaBeHcTBa B reoMeTpHH: HEPaBEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMaHOMU, TeopeMa o
0oJbIIeM yriie U OOJBIIEH CTOPOHE TpeYTroiabHUKA. [leprneHauKymnsp u HaKJIOHHAS.

I'eomeTpuueckoe mecto Touek. buccekrpuca yrina u cepeAMHHBIA MEPIEHIUKYIAP K OTPE3KYy Kak
F€OMETPUUECKHE MECTA TOYEK.

OKpy)XHOCTb U KpyI, XOpAa W AMAMETpP, UX CBOMCTBa. B3anMHOE pacmosioKeHHE OKPYXKHOCTH U
npssMoi. KacatenpHast u cekymas K OKpyXHOCTH. OKpYyXHOCTb, BIHMCAaHHas B yroji. BnucanHas u
ONMCaHHAasi OKPYKXHOCTHU TPEYTOJIbHUKA.

8 KIIACC
Yerbipéxyronbauku. [lapamutenmorpamM, ero nmnpusHaku M cBoicTBa. YacTHele  ciydau
napajuieorpaMmMoB (TIPSMOYTOJILHUK, poMO, KBajapaT), UX MPU3HAKK W CBOMCTBa. Tparerus, paBHOOOKas
Tpareuus, €€ CBOMCTBa U npu3Haku. lIpamoyroneHas Tpaneuus.



Meron ynBoenuss wmeauanbl. lleHTpanbHas cumMmerpus. Teopema @aneca u  Teopema o
IIPONOPLIMOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYToJbHUKA U Tpanenuu. L{eHTp Macc TpeyroyibHUKA.

[Too6bue TpeyronbHUKOB, KO3hduuenT nogoous. Ilpuznaku nogo6us TpeyroisHukos. [Ipumenenue
110100Us TIPH pEIIEHUH MPAKTHYECKUX 3a/1a4.

CpoiictBa momaneii reomerpuueckux Quryp. DopMmynasl IS IUIOINAAM  TPEYTOJIbHHUKA,
napajuiesorpamma, pom0a u tpanenuu. OTHOIIEHUE TII0MAeH M0100HBIX QUryp.

Boruncnenue mioimaaeil TpeyrojJbHUKOB U MHOTOYTOJIBHUKOB Ha KJI€T4aTo Oymare.

Teopema [Tudaropa. [Ipumenenne Teopems [Indaropa npu pemieHnn NpaKTAYECKUX 3a1a4.

CuHyc, KOCHMHYC, TAaHI€HC OCTpPOro yrja MpsIMOYTOJbHOIO  TpeyrojpHuka. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXAeCTBO. Tpuronomerpuueckue Gyakiuu yrios B 30, 45 u 60°.

Bnucannble U LEHTpaJIbHBIE YIUIBI, YTOJ MEXKIY KacaTeJIbHOM M XOpAOW. YIUIBI MEXIY XOpIaMU U
CeKyluMU. BrincanHble U onMcaHHbIe YETHIPEXYTOJNbHUKHU. B3auMHOE pacnosnoxkeHue IByX OKPYKHOCTEH.
Kacanue oxpyxnocteil. OOuye kacareiabHble K JBYM OKPYKHOCTSM.

9 KJIACC

Cunyc, xocuHyc, TaHreHc yrioB oT 0 mo 180°. OcCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
@OopMyIIBI IPUBEICHUS.

Pemenue TpeyronbHukoB. TeopeMa KOCUHYCOB U T€OpEMa CHHYCOB. PellleHue nMpakTU4ecKux 3a/1ad ¢
HCI0JIb30BAHNEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomoo6wus. [logobre cOOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema o mpousBeeHUN OTPE3KOB XOP/, TEOPEMBI O TIPOU3BEIEHUU OTPE3KOB CEKYIIHUX, TEOpEMa O
KBaJpaTe KacaTeJIbHOM.

Bektop, anuHa (Moaynab) BEKTOpa, COHAIIPaBJIEHHBIE BEKTOPHI, MPOTHBOIIOJIOKHO HaIpaBJIEHHBIE
BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, OMNEpallMu HaJ BeKTOpaMmu. PaznoxeHue
BEKTOpa MO JBYM HEKOJUTMHEapHbIM BekTopaMm. Koopannatel BekTopa. CKalsipHOE MPOU3BEICHNE BEKTOPOB,
MIPUMEHEHHE I HaX0XKACHUS JUIUH U YIJIOB.

JlexkapToBbl KOOpIMHATHl Ha IJIOCKOCTU. YpaBHEHHsI MPSAMOM U OKPYKHOCTH B KOOpIHMHATAaX,
nepeceyeHre OKpYKHOCTEH U mpsIMbIX. MeTOo1 KOOpAWHAT U €ro MpUMEHEHHE.

[IpaBunbHble MHOTOYronbHUKH. JlnmHa okpyxkHocTH. ['pagycHass M paauaHHas Mepa yria,
BBIYMCIICHUE JIMH IyT OKpykHocTeil. [Inomanp kpyra, cektopa, cerMmeHTa.

JIBUKEeHHsI TUIOCKOCTM M BHYTPEHHHE CHUMMETpUHM (Guryp (sJeMeHTapHble MpeCTaBICHUS).
[Tapannensubiii neperoc. [IoBopoT.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pe3y/JIbTaThl OCBOEHUS NPOrpaMMbl y4eOHOTI0 Kypca «I eoMeTpus» XapaKTepu3yrTCs:

1) narpuoTn4yeckoe BOCIIUTAHUE:

IPOSIBJICHHEM MHTEpeca K MPOLUIOMY M HACTOSIIEMY pPOCCHMCKONM MaTeMaTHKH, I€HHOCTHBIM
OTHOLIEHHEM K JOCTIKEHHSIM POCCHUICKMX MareéMaTHMKOB M POCCHHCKOM MaTeMaTH4ecKOil IIKOJIBI, K
HCIOJIb30BAHUIO 3TUX JOCTHXKEHUH B PYruX HayKax U MPUKIAAHBIX cepax;

2) rpaKaaHCKoe H JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIIIOJHEHHUIO 0053aHHOCTEH I'paXk/IJaHMHA U peaJIn3alliy ero Mpas, IPeCTaBICHUEM O
MaTeMaTH4YEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS Pa3IMUYHBIX CTPYKTYp, SBICHHUH, NMPOLEAYp I'Pa)JIaHCKOTO
oOmiecTBa (Hanmpumep, BbIOOPHI, OIPOCHI), TOTOBHOCTBIO K OOCY)KJICHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C
MIPAKTUYECKUM IPUMEHEHHEM JIOCTH)KEHUH HayKH, OCO3HAaHHMEM BAaXXHOCTU MOPAJIBHO-ITHUECKUX
IIPUHIIUIIOB B JESTEIBHOCTH YYEHOTO;

3) TpyaoBOE BOCIIUTaHHE:

YCTAaHOBKOW Ha AaKTHMBHO€ Y4acTME B PEIIEHUMM [PAKTUYECKHX 3a7ad MaTeMaTH4eCKON
HaNpaBJICHHOCTH, OCO3HAHMEM BaKHOCTH MaTeMaTHYeCKOro 00pa3oBaHus HA MPOTSHKEHUU BCEH YKU3HU JUIS
yCIEemHON npodeccnoHaIbHON EeITeNbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHMH, OCO3HaHHBIM BEIOOPOM



U TIOCTPOCHHEM HHIMBHUIYaIbHONW TPACKTOPHUH OOpa30BaHUs M JKU3HCHHBIX IUIAHOB C YYETOM JIMYHBIX
MHTEPECOB U 0OILIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKkoe BOCIIUTaHHUE:

CIOCOOHOCTBIO K 3MOIMOHAIBHOMY W 3CTETHYECKOMY BOCHPHUATHIO MaTeMaTHYECKHX OOBEKTOB,
3aj]1a4, pelIeHUH, pacCyXAeHUM, YMEHUIO BUJIETh MaTEMATHUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI 0 NO3HAHUS:

OpUEHTAllEe B JESITEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX IPEJICTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs YeJOBEKa, MPUPOABI U OOIIECTBa, TOHUMAHUEM MAaTEMAaTUYeCKON HayKd Kak
cdepbl 4eTOBEUECKOW JEATENILHOCTH, JTAoOB €€ pPa3BUTHS M 3HAYMMOCTH ISl Pa3BUTHS [UBWIN3AIUH,
OBJIQJICHUEM S3bIKOM MAT€MaTUKM M MaTeMaTHYeCKOM KyJbTypod Kak CpeACTBOM II03HAHUS MUDA,
OBJIQJIEHUEM NIPOCTEUIIIMMHI HaBbIKAMU UCCIIEI0BATEIbCKOM 1EATEIbHOCTH;

6) d¢usnyeckoe BocnuTaHue, (opmMupoOBaHHE KYJBLTYPbI 310POBbSI M 3MOIHOHAJIBHOIO
Os1aronosyqusi:

TOTOBHOCTBIO TNPUMEHSATh MaTeMaTUYeCKHWE 3HAHUS B HHTEpECaX CBOErO 3/I0pOBbs, BEICHUS
310pOBOr0 00pa3a >kKM3HH (310pOBOE MUTaHKE, COATAHCUPOBAHHBIN PEXUM 3aHATUN U OTIbIXa, peryJspHas
¢u3nueckass aKkTUBHOCTb), CHOPMHUPOBAHHOCTHIO HaBbIKa pe(ieKkcHuu, NPU3HAHMEM CBOEro IIpaBa Ha
OLIMOKY M TAaKOTO K€ MpaBa JIpyroro 4eloBeKa;

7) 3K0JI0THYecKoe BOCIIMTAHME:

OpHEHTAallle Ha MPUMEHEeHNE MaTeMaTHUYeCKUX 3HAHUN JIJIs1 pellieHus 3a/1a4 B 00J1aCTH COXPaHHOCTH
OKpY’Karolllel cpeibl, IIaHWPOBAHMS MOCTYNKOB M OLIEHKH MX BO3MOXHBIX MOCJIEICTBUN JUISI OKpY Karomen
Cpelbl, 0CO3HAHUEM TJI00ATFHOIO XapaKTepa dKOJOTHYECKUX MPo0iieM U MyTell UX peuieHus;

8) ajanTanms K M3MEHAIOLUMCS YCJI0OBUAM COLMAJIBHOM M IPUPOAHOM Cpelbl:

FOTOBHOCTBbIO K JICHCTBUSIM B YCIOBUSX HEONPEICIEHHOCTH, TMOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPaKTUYECKYIO AESITEeIbHOCTb, B TOM YHCJIE YMEHHUE YUUThCA Yy JOPYTUX JIOACH,
IpUOOpETaTh B COBMECTHOM JESTEIBHOCTH HOBbIE 3HaHUS, HABBIKM U KOMIIETEHIIMU U3 OIBITA IPYTHUX;

HE00XOAMMOCTBIO B (POPMUPOBAaHMM HOBBIX 3HAHUI, B TOM uucie (GopMyaupoBaTh UAEH, MOHATUS,
TUNoTe3bl 00 00BEKTAX U SIBJICHUSIX, B TOM YHCIIE PAaHEE HEU3BECTHBIX, OCO3HABATh AC(UIIUTHI COOCTBEHHBIX
3HAHUM U KOMIIETEHTHOCTEH, MIJIAHUPOBATH CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYKD CHUTYallMIO, BOCIHPUHUMATh CTPECCOBYIO CHUTYaIMIO Kak
BBI30B, TPEOYIOLINI KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMbIE PELICHUs U JeHcTBUA, GOpMYyIHpOBaTh U
OLIEHUBATh PUCKH U MOCIENCTBUS, (POPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATDBI
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS
Ba3oBble JJornueckue neicTBus:

® BBIABIATH U XapaKTEPU30BATh CYIIECTBEHHbIC NPU3HAKKM MATEMaTHUYECKUX OOBEKTOB, MOHSITHIA,
OTHOIICHUA MEXAY NOHATHSIMH, (DOPMYIHpPOBATH OMNpEAETICHUs TOHATUN, YCTaHABJIMBATh
CYIIECTBEHHBIH MpPU3HAK KiIaccU(UKAIMKM, OCHOBAaHUS AJsi O0OOIIEHHUS W CpaBHEHUsS, KPUTEPUU
MIPOBOJIMMOIO aHAJIN3A;

® BOCIpPHUHHMATH, (OPMYIUPOBATH M  NPEOOpPa30OBLIBATH  CYXKICHHS:  YTBEpIAUTEIbHbIE U
OTpUIaTeNIbHbIE, MHIYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

® BBIABIIATH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTHBOpEuHsl B (akTax, JaHHBIX,
HAOMIOJICHUSX M YTBEPXKACHHUAX, MpeniaraTb KPUTEPUU Ui BBISBICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNI;

e JenaTh BBIBOJBI C HCHOJB30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W HWHIYKTUBHBIX
YMO3aKJIFOU€HHI, YMO3aKIIFOUEHHUI 110 aHAJIOTUH;

e pa3bupaTrh JOKA3aTEIHCTBA MATEMATUUYECKUX YTBEPKICHHH (MIPSAMBIE U OT MPOTHUBHOTO), TPOBOAUTH
CaMOCTOSITEILHO ~ HECJOXHBIE  JI0OKa3aTeIbCTBA  MaTeMaTH4YeCKUX  (PaKToB,  BBICTpauUBaTh
apryMeHTallMl0, TPUBOAUTH TPUMEPHI U  KOHTPOPUMEPHl, OOOCHOBBIBATH COOCTBEHHBIE
paccyx1eHus;

e BBIOMpaTh CHOCOO pemieHus Yy4eOHOW 3amaud (CpaBHHBATh HECKOJIBKO BApHUAHTOB PEIICHMUS,
BBIOMpATh HaOOJIee TIOIXO NI ¢ YIETOM CaMOCTOSITENIHHO BBIJICIICHHBIX KPUTEPUEB).

ba3zoBble nccienoBare/bcKue 1eHCTBUA:



HCIIOJIb30BaTh BOMPOCHI KaK MCCIIC0BATEIbCKUIM HHCTPYMEHT MO3HAHUS, (JOPMYJIUPOBATH BOIIPOCHI,
(bUKCHpYIOIIHE MPOTUBOPEUNE, MPOOJIEMy, CAMOCTOSATEIBHO YCTaHABIMBATh UCKOMOE M JaHHOE,
(hopMUpPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUI0, MHEHHE;

MIPOBOJIUTh IO CAMOCTOSITEJIbHO COCTABJICHHOMY IUIaHY HECJIOKHBIH DKCIIEPUMEHT, HEOOJIbIIOe
HCCIIC/IOBAHUE [0 YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYEeCKOro OObEKTa, 3aBHCUMOCTEH
00BEKTOB MEXKTy COOOM;

CaMOCTOSATEIbHO  (OpMYIHpOBaTh OOOOIICHHS ¥ BBIBOJBI [0 pe3yjlIbTaTaM MPOBEAEHHOTO
HAOJIIO/ICHUS, HUCCIICAOBAHUS, OIICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3yJbTaTOB, BHIBOJOB U
0000IIeHHI;

IMPOTrHO3UPOBATH BO3MOXHOC PA3BHUTHC IIPOLECCA, a TAKKC BbIABUIATbL HNPCAINOJIOKCHHUA O €ro
Pa3BUTHUH B HOBBIX YCJIOBUAX.

Pa6ora ¢ undpopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh U M30BITOYHOCTh MH(POPMAIUH, JaHHBIX, HEOOXOIUMBIX JJISl PELICHUS
3aJauy;

BBIOMpATh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATH MHPOPMALUIO PA3IUUHBIX
BUJIOB M (POPM IpEACTaBICHUS;

BBIOMpaTh (OpMY MpeACTaBlieHUs MHGOPMALUU U WILIIOCTPUPOBATh pelllaeMble 3aJaul CXeMaMu,
JrarpaMmmamu, HHOUM rpadukoi 1 uX KOMOMHALMSIMY;

OIICHMBATh HAAEKHOCTh HH(OpPMALIMM 1O KPUTEPUSAM, MPEAJIOKEHHBIM YUYUTEIEM  WJIU
c(OpMyIUPOBAHHBIM CAMOCTOSITEIBHO.

KoMmyHHKaTHBHBIEC YHUBEPCAIbHbIEe YUeOHbIE 1eiiCTBUA:

BOCIIpUHUMAThb U q)OpMy.TIHpOBaTB CY)XICHHUA B COOTBETCTBHU C YCIOBUAMH U LCIIAMH O6I].[GHI/I${,
SICHO, TOUHO, 'PaMOTHO BbIpa)KaTb CBOIO TOYKY 3PCHUSA B YCTHBIX WU IMHCBMCHHBIX TCKCTAX, IaBaTbhb
MOACHCHUA 110 XO4y PCUICHUA 3aJladyi, KOMMCHTHPOBATH HOJ'Iy‘—I@HHBIfI pe3yibTaT,

B X0Ji¢ 0OCY)KJIEHUS 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCY)KIAEMON TEMBI, TPOOIEMBI, peIracMoin
3aJau, BBICKAa3bIBaTh WJICH, HAICJICHHBIC HA IOWCK DPEIICHHUS, COMOCTABISTh CBOM CYKICHHUS C
CYKIEHWSIMH JIDYTHX YYacTHUKOB JHajiora, OOHAPYKHBATh pa3jIHYUe M CXOJICTBO IO3UIHHA, B
KOPPEKTHOH (opme (HopMyITHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

MPEICTaBIATh  PE3YJNbTaThl  PEIICHUS  3aJadd, OKCICPUMEHTa, WCCIEIOBaHMS, IPOCKTa,
CaMOCTOSITEIIEHO BBIOMpATh (POPMAT BBICTYIUICHHUS C YIETOM 3a7ad MPE3CHTAIlMA U OCOOCHHOCTEH
ayJMTOPUU;

MOHUMATh M WCIOJb30BATh MPEUMYIIECTBA KOMAHIHONW ¥ MHIMBHyaTbHON paOOTHl TPU PEIICHUU
y4eOHBIX MaTeMaTHYECKUX 3a]1a4;

MPUHUMATh IE1b COBMECTHOW JAEATEIBHOCTH, IUIAHUPOBATh OPraHHW3alMi0 COBMECTHOW pPabOTHI,
pacrpenensats BUAbl paboT, JOroBapUBaThCs, 00CYKIaTh MPOILIECC U PE3yabTaT padoThl, 0000MIATh
MHEHHSI HECKOJIbKUX JTFOJICH;

y4acTBOBATh B IPYIIOBBIX (opMax padoThl (00CYKACHUS, 0OMEH MHEHUSMH, MO3TOBbIC IITYPMbI
JPYrHUe), BHIMOJHATH CBOK YacTh paOOThl U KOOPAHMHUPOBATH CBOW JCHUCTBUS C JPYTUMH YICHAMHU
KOMaH/Ibl, OIICHMBaTh KayeCTBO CBOEro BKJIaJa B OOUIMI TPOAYKT 1O KPUTEPHSIM,
CcOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHSL.

PeryisiTuBHbIE YHMBepPCaJIbHbIE YUeOHbIe AeilicTBUS
Camoopranuszanmsi:

CaMOCTOSITEJIBHO COCTABIIATH IJIaH, aJlTOPUTM pelIeHMs 3a7ayd (WK €ro 4acTbh), BHIOUpATh CIOCO0
peleHust ¢ y4€TOM HMMEIOLIMXCSI PEeCypcoB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHpPOBATh U
KOPPEKTHPOBATh BApUaHTHI PEIICHUH ¢ y4€TOM HOBOM MH(pOpMAaLIUU.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJJIEKT:

BJIAJeTh CIOCO0AaMM CaMOIIPOBEPKH, CAMOKOHTpOJIA Ipollecca U pe3ylbTaTa  pelieHus
MaTeMaTH4ecKo 3a1auu;

MIPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3ZHUKHYTh IIPH PELIEHUH 3a/1a4H, BHOCUTh KOPPEKTUBHI B
JeATeIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAMICHHBIX OIINOOK, BBHISIBJICHHBIX TPYAHOCTEH;
OILICHUBATh COOTBETCTBHE pPe3yJbTaTa JESATEIbHOCTH MOCTABICHHOW LIEIM U YCIOBUSAM, OOBACHATH
OPUYUHBI  JOCTIDKEHUS WM HEAOCTIDKEHHMs IIeJM, HaXOJuTh OMHMOKY, JaBaTh OLIEHKY
NpUOOPETEHHOMY OTIBITY.



NPEAMETHBIE PE3YJIbTATDBI

K koHiry o0ydenus B 7 Kjiacce 0OyJaroIIHiiCs MOTYYUT CICTYIOIINE TPEIMETHBIC PE3yIbTaThI:

Pacnio3HaBaTe W3y4eHHbIE TE€OMETPUYECKHE (UIYpBHI, OINpPENeNATh MX B3aHMMHOE pPacCHOJIOXKECHHE,
n300pakaTh T€OMETPUUYECKHE (PUTYpPBI, BBIMOJHATh YEPTEKH IO YCIOBHUIO 3a7audl. V3MepsATh JIMHEHHbIE U
yIJ10BBIE BEIMUMHBL. Pemarh 3a1auu Ha BBIUMCIIEHNE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenatb TpyOyI0 OLEHKY JIMHEHHBIX M YIJOBBIX BEJIWYHH MPEAMETOB B pEaIbHOW KU3HHU, Pa3MEpoB
MIPUPOJHBIX 00BEKTOB. Paznnyare pa3mMepsl 3TUX 00BEKTOB MO MOPSAKY BETUUYHUHBL.

Crpoutb 4epTeKH K FT€OMETPUUECKUM 3a/1adam.

[lonb3oBaTbcsl NpU3HAKAMM PABEHCTBA TPEYrOJbHUKOB, HCIOJB30BaTh IIPU3HAKM U CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJIBHUKOB TP PEIICHUH 33/1a4.

[IpoBOIUTH IOTHYECKHE PACCYXKIECHUS C UCIIOJIB30BAHUEM IF'€OMETPUUECKIX TEOPEM.

[lonb3oBaTbcsl NpU3HAKAMM DPABEHCTBA MPSMOYIOJbHBIX TPEYrOJbHUKOB, CBOWCTBOM MEJMAHBI,
MIPOBEJIEHHON K THIIOTEHY3€ MPSMOYTOJbHOTO TPEYTOJbHUKA, B PELICHUH F€OMETPUUECKUX 3a1a4.

Onpenenars napajjieIbHOCTh NMPSAMBIX C MOMOIIBIO YIJIOB, KOTOphle 00pa3yeT C HUMH CEKyILas.
Onpenenars mapanienbHOCTh NPSIMBIX C IOMOIIBIO PAaBEHCTBA PACCTOSHUM OT TOYEK OJHOM MHpsMOM 10
TOYEK JPYrOW MPSMOM.

Pemats 3a1aum Ha KiieT4aToil Oymare.

[IpoBOIUTH BBIYMCIIEHUS U HAXOJUTh YMCIIOBbIE U OyKBEHHBIE 3HAYEHHS YIJIOB B M€OMETPHUYECKHUX
3aJlayaXx C UCIHOJB30BAaHUEM CYMMBI YIJIOB TpPEYrOJIbHUKOB M MHOTOYTOJIBHUKOB, CBOMCTB YIJIOB,
00pa30BaHHbBIX MU MIEPECEUCHUH JABYX MapaielIbHBIX MPSIMBIX ceKylllel. PemaTe mpakTuueckue 3a1auu Ha
HaX0XJICHUE YIJIOB.

Bnagerp moHSATHEM TE€OMETPUYECKOrO MecTa TOYEK. YMETh OIpeneisTb OUCCEeKTpUCy yria u
CepeMHHBIN MEPIEeHIUKYISAP K OTPE3KY KaK FreOMETPHUUECKUE MeCTa TOUEeK.

DopMynHpOBaTH ONPEEIICHUS OKPYKHOCTU U KPYTa, XOpAbl U TUaMeTpa OKPYKHOCTH, MOJIb30BATHCS
HX CBOMCTBaMH. YMETh MPUMEHATh 3TH CBOWCTBA IIPU PEIIECHUU 3a]a4.

Bragete moHATHEM ONMCAHHON OKOJIO TPEYroJbHUKA OKPYKHOCTH, YMETh HAaXOAUTh €€ ILIEHTP.
[Tonb3oBatbest pakTamMu 0 TOM, YTO OMCCEKTPUCHI YIJIOB TPEYTrOJIbHHUKA MEPECEKAIOTCs B OJTHOM TOUYKE, U O
TOM, 4YTO CEPEAMHHBIC TEPIEHANKYIIAPBI K CTOPOHAM TPEYrOJIbHUKA IIEPECEKAOTCS B OAHON TOUKE.

Bragete moHsATHEM KacaTeNbHOW K OKPYKHOCTH, IOJIb30BATHCS TEOPEMOM O MEPHEHIUKYISIPHOCTH
KacaTeJIbHOW U paJnyca, IPOBEAEHHOIO K TOUKE KACAHMS.

[Tonp30BaTbCcsi MPOCTEMIIMMU TE€OMETPUYECKMMU HEPABEHCTBAMH, IOHMMATh HMX MPAKTHYECKUN
CMBICIL.

[IpoBOANTE OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS € MTOMOILBIO LIUPKYIIS U JTUHEHKH.

K koHIy 00y4eHus B 8 kjacce oOy4aromuiics MoJIyquT CleayoLIie MpeIMeTHbIE Pe3yIbTaThl:

Pacrnio3HaBaTh OCHOBHBIE BHJIbl YETHIPEXYTOJILHUKOB, UX 3JIEMEHTBI, M0JIb30BAaThCSI UX CBOMCTBAMHU
IIPU PELICHUH T€OMETPUUYECKHX 3a/1a4.

ITpuMeHsATH CBOICTBA TOUKH IEpECEUEHUs] MeIMaH TPeYroyibHUKa (LIEHTpa Macc) B peleHUH 3aau.

Brnaners noHsTHEM CpeAHEH JMHMM TPEYrojbHHKAa M TpameluM, NPUMEHATh HX CBOMCTBA IpU
pemieHnn reomerpuyeckux 3anad. [lomp3zoBarbes Teopemoit Daneca W TEOpeMOil O MPONOPLIUOHATBHBIX
OTpe3Kax, IPUMEHSTh UX JJIS pEIICHUs PaAKTHUECKUX 3a/1a4.

[TpuMeHsATh NPU3HAKK 110100US TPEYTOJIbHUKOB B PEILIEHUN F€OMETPUYECKUX 3a]1au.

ITonp3oBatbes Teopemoit [Iudaropa i perieHus reoMeTpUUecKUX U MpakTHUecKuX 3a1ad. CTpouTh
MaTeMaTHYECKyl0 MOJENIb B NPAKTHUYECKHUX 3aJadax, CaMOCTOSITENIBHO JeNaTh 4YEepTEX U HaXOIWUTh
COOTBETCTBYIOLNE JAJIUHBI.

Bnagers noHATHSMHM CHMHYCA, KOCHHYCAa M TaHI€HCA OCTPOrO yIjia MPsIMOYTOJBHOIO TPEYrOJIbHHKA.
ITonp30BaThCs STUMU MOHATHIMU JJIS PEIIEHUS IPAKTUYECKHUX 3a/1a4.

Bbruucnare (pa3nuuHbIMU crioco0amu) IUIOIIA b TPEYroAbHUKA U IJIOIIAJH MHOTOYTOJIBHBIX (UTYp
(monb3ysich, I7A€ HEOOXOIUMO, KalbKynsaTopoMm). IIpuMeHATh NOJTydeHHbIE YMEHHMsS B TPaKTHYECKHX
3a/a4ax.

BrnaneTs MOHATHAMHU BIIMCAHHOTO U HEHTPAJIBHOTO YIJIa, UCTIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX yTJax,
yIrilax MeXJly XopJaMH (CeKyLIUMH) U yriie MeX/Iy KacaTeIbHONH U XOPJOH MPH PEIIeHUH T€OMETPHUECKUX
3az1ad.



BJIa[[eTB IIOHATHUEM OIIMCAHHOTI'O I-IeTIJIpéX}/TOJH:HI/IKa, IMPUMCHATH CBOMCTBA OIINCAaHHOI'O
YEeTBIPEXYTOJIBHUKA IIPU PELLIECHUH 3a/1a4.

[IpuMeHsTh MOJIyYEHHBIC 3HAHHUS HA TMPAKTUKE — CTPOUTh MATEMAaTHYECKHE MOJETH JUIS 3aaad
peaﬂBHOﬁ JKU3HHU U IPOBOJAUTH COOTBECTCTBYIOIUEC BHIYHUCICHUSA C IPUMCHCHUCM HOI[O6I/I$I U TPUTOHOMCTPUU
(ToJIB3yYSCh, 16 HEOOXO0IMMO, KaJIbKYISITOPOM).

K xoniy o6yuenust B 9 kjacce 00y4Jaronuiics moayduT CIEIYIOIINE IPEIMETHBIC PE3YIbTaThl:

3HaTh TPUTOHOMETpPHYECKHE (YHKIUM OCTPBIX YIJ0B, HAXOJIUTh C HX IOMOINBIO pPa3IuYHbIC
AJIEMEHTHI MPSMOYTOJIBHOTO TPEYroJbHUKA («pPELICHHE HPSIMOYrOJIbHBIX TPEyroJibHUKOBY»). Haxomuts (c
MIOMOIIBIO KAJIBKYJIATOPA) AJIMHBI U YIJIbI 1151 HETAOIMYHBIX 3HAYEHUH.

[Tome30oBaTbes (popMynamMu TPUBEACHUS M OCHOBHBIM TPUTOHOMETPUYECKHM TOXKIECTBOM JUIS
HAaxXO0KJICHUS COOTHOLIEHUN MEXy TPUTOHOMETPUUECKIMU BETMYNHAMMU.

Hcnonb3oBath TeOpeMbl CHHYCOB M KOCHMHYCOB JJIi HAaXOXKJIEHHUS Pa3IUYHbIX 3JIEMEHTOB
TPEYroJibHUKA («pelIeHUe TPEYroJIbHUKOBY), IPUMEHSTh UX MPU PELICHUU T€OMETPUUYECKUX 3a/1au.

Brnagets monATHSAMH TIpeoOpa3oBaHUs MOA0OHMS, COOTBETCTBEHHBIX JJIEMEHTOB MOJOOHBIX (UTYP.
[Tonp30BaThCst CBOMCTBAMU TO00MST TIPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCIISITH JUIMHBI U HAXOAUTH YTIIBI Y
moo0HbIX ¢Guryp. [IpumeHsaTs cBOMCTBA MOAOOMS B MPAKTUYECKHUX 3a7adyax. YMETh MPUBOJAUTH MPUMEPHI
MOJA0OHBIX (PUTYP B OKPY)KAIOILIEM MUDE.

[Tonb30BaTbcst TEOpEMaMU O MPOU3BENEHUU OTPE3KOB XOPJI, O MPOU3BEICHUH OTPE3KOB CEKYILHX, O
KBaJpaTe KacaTeJIbHOM.

[Tonp30BaThCsl BEKTOpaMH, MOHUMATh UX T€OMETPUUYECKUM U (DU3UIECKUN CMBICI, PUMEHSITh UX B
pEIIeHUH TeOMEeTPUUECKUX M (Qu3ndeckux 3anad. [IpuMeHSTh CKalsgpHOE MPOU3BEACHHE BEKTOPOB IS
HaXO0X/IEHUS JUIUH U YIJIOB.

[Tonb30BaThcsi METOIOM KOOPJIMHAT HA IUIOCKOCTH, MPUMEHSTh €r0 B PEIIEHUU F€OMETPUYECKHUX U
MPaKTUYECKUX 3a]au.

Brnagers noHATUSAMH MPaBMIILHOTO MHOTOYTOJIbHUKA, JUTMHBI OKPYKHOCTH, JJIUHBI IYTU OKPYKHOCTH
U paJuMaHHOM Mephl yIiia, YMETh BBIYUCIATH IUIOHIAAb Kpyra U ero 4vacreid. IlpuMeHATh mMmoyiyueHHBbIe
YMEHHS B IPAKTUYECKUX 3a/1a4ax.

Haxomuth ocu (MM LEHTPBI) CUMMETPUU (PUTYp, TPUMEHSTH JABM)KEHUS MJIOCKOCTH B MPOCTEUIINX
ClIydasx.

[IpyuMeHATh MOJIyYeHHBIE 3HAHMUS HA TMPAKTUKE — CTPOUTh MaTeMaTHdyecKhue MOJENTH Ul 3aaady
peaibHOM KM3HU U TMPOBOJUTH COOTBETCTBYIOIIME BBIUMCICHHUS C TMPUMEHEHHEM Toao0us u
TPUTOHOMETPUYECKUX (PYHKIHH (IIOJIB3YSICH, TJIe HEOOXOAUMO, KAIBKYISTOPOM).

TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoaunvecTBo yacoB JJIeKTPOHHbIE
HaumenoBanue
N a3/1eJIOB U TeEM K II (1 ppoBbic)
/i p . Ilor S Beero 0HTp60JILHbIe paKTﬁnquKne 06pazoBaTeabHbIE
porp padoTsI padoThI pecypebl
IIpocreitmue
reOMEeTpUUYECKUE
1 (Cpggg;’;; X 14 0 0 bubmuoreka [JOK
’ https://m.edsoo.ru/7f415e2e
N3mepenne
reOMETPUUYECKUX
BEJINYUH
bu6mmoreka [JOK
2 TpeyromeHuy 22 ! 0 https://m.edsoo.ru/7f415e2e
3 [TapatensHbie 14 1 0 bubnuorexa [IOK
npsiMble, CymMMa https://m.edsoo.ru/7f415e2e



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

yTJIOB
TPEYroJibHUKA
OKpY»XHOCTb U
KpYT. 14 1 bubnuorexa [JOK
'eomerpuueckue https://m.edsoo.ru/7f415e2e
MMOCTPOCHUS
gg:g&gz};ie’ 4 1 bu6mmoreka [{OK
N https://m.edsoo.ru/7f415e2e
3HaAHUHN
OBUIEE KOJIMYECTBO
YACOB I1O 68 4
ITPOTPAMME
8 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue
n/ Pa3ie/ioB U TEM Bceer KoHTpobHBbI IIpakTHyecku (unbposie)
n NporpamMmsbl 0 e padoThI e padoThI obpasoBaTenbibie
pecypchl
bu6moreka [IOK
YeThIpEXyroJbHUKH 12 1 https://m.edsoo.ru/7f417el
8
Teopema ®aneca u
reopema o bubnuorexa [JOK
HPOTIOPIMOHAILHET 15 1 https://m.edsoo.ru/7f417el
X OTpe3Kax, 3
noxo0HbIE =
TPEYrOJbHUKU
IImomane.
Haxoxnenue
Ionaaei bu6mmoreka [IOK
TPEYTrOJIbHUKOB U 14 1 https://m.edsoo.ru/7f417el
MHOTOYTOJIHBIX 8
¢duryp. [Tnomann
oI0OHBIX Uryp
Teopema [Iudaropa bubnuoreka [JOK
U Havasa 10 1 https://m.edsoo.ru/7f417el
TPUTOHOMETPHH 8
Vsl B
OKPY>KHOCTH.
Brnincannsie u
OIMCaHHbBIE bu6mmoreka [JOK
YeTBIPEXYTOJIbHUKH 13 1 https://m.edsoo.ru/7f417el
. Kacarenbnble k 8
OKPYXHOCTH.
Kacanune
OKPYKHOCTEHU
TosTopeHHue bubmuoreka [JOK
’ . 4 1 https://m.edsoo.ru/7f417el
000011eHIEe 3HAHUI 3
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OBIIEE KOJIMYECTBO

YJACOB IIO 68 6 0
ITPOTPAMME
9 KJIACC
KosmmuyecTBo 4acos DJIeKTPOHHbIE
HaumeHnoBanue
Ne (uudgpossbie)
/i ﬁ;::it;:;fMll ITeM Beero Kognpom,m,le HpﬁaKaneCKne 0BpazoBaATEbHEIE
padoThI padoTsI pecypebi
Tpuronomerpus.
Teopembr bubmmorexa LJOK
KOCHHYCOB 1 16 1 0 https://m.edsoo.ru/7f41al2c
CuHYyCOB. Pemenue
TPEYrOJIHLHUKOB
[IpeoGpa3oBanue
moao0ous.
bubmnoreka IJOK
Merpuueckue 10 1 0 https://m.edsc%f).ru/7f41a12c
COOTHOIIIEHUS B
OKPYXHOCTH
bu6mmoreka [IOK
Bexroper 12 1 0 https://m.edsoo.ru/7f41al2c
ffé‘ﬁﬁf&'iil Ha 9 1 0 bubmmorexa HOK
https://m.edsoo.ru/7f41al2c
IUIOCKOCTH
[IpaBunbHbIE
MHOTOYTOJIbHUKH.
g}iI;IyI;ilHocm " 3 0 0 bu6moreka [IOK
https://m.edsoo.ru/7f41al2c
IJIOIA/Tb KpyTa.
Brrancienue
Ionaaei
JBrkeHust 6 0 0 bu6mmoreka [IOK
IJIOCKOCTH https://m.edsoo.ru/7f41al2c
IToBTOpEHME,
0000111eHHE, 7 2 0 bu6mmoreka [JOK
CHCTEMATU3ALINS https://m.edsoo.ru/7f41al2c
3HAHHUH
OBIIEE KOJIMYECTBO
YACOB IIO 68 6 0
ITPOTPAMME

MPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM TPOTPAMMBI

7 KUIIACC
Kon .
HpOBEpREMOro IIpoBepsiemble npeAMeTHbIE Pe3yabTATHI 0CBOCHUSI OCHOBHOM
p o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHus
pe3yJabTara
6 I'eomerpus
6.1 PacriozHaBaTh M3ydeHHBIE T€OMETpUYECKHE (DUTYpBI, OTPENeNsiTh WX B3aUMHOE
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pacmoiokeHue, n300pakarb reOMETPUIECKHE (PUTYPHI, BBIOJIHATH YEPTEKHU IO
YCJIOBUIO 3a7aui. MI3MepsATh JIMHENHBIE U YIJIOBBIE BEJIMUMHBL. Pemare 3aqaun Ha
BBIUKCIICHUE JUIMH OTPE3KOB U BEJIUYMH YIJIOB

Jlenate TpyOyr0 OLIEHKY JIMHEHHBIX M YTJIOBBIX BEIUYHH MPEAMETOB B pealbHOU

6.2 KHU3HHU, Pa3MEPOB MPHUPOIHBIX 00BEKTOB. Pa3znmuyare pazMepsl STUX 0OBEKTOB TI0
MOPSAIKY BEJIMYUHBI

6.3 CtpouThb YepTeKHu K TeOMETPUUECKUM 3a7a4am

6.4 [Tonp30BaThCs MpHU3HAKAMHU PABEHCTBA TPEYTOJILHUKOB, MCIIOIB30BATh TPU3HAKU

' ¥ CBOMCTBA PaBHOOEPEHHBIX TPEYTOJIbHUKOB IIPH PELICHUN 33134

6.5 [IpoBOANTE JOTWYECKHE PACCY)KICHHS C HCIOIb30BAHHEM TI'€OMETPUYECKUX
TEOpeM
[Tomp30BaThcst TpPHU3HAKAMU  PABEHCTBA  MPSIMOYTOJBHBIX — TPEYTOJBHHUKOB,

6.6 CBOWCTBOM  MeEAMaHbl, TPOBEIEHHOW K TUIOTEHY3€ TMPSMOYTOJBHOTO
TPEYroJIbHUKA, B PEIICHHN T€OMETPHUECKHX 33144
OmnpenensTe MapajuIeTbHOCTh MPSMBIX C TIOMOMIIBIO YIITIOB, KOTOpPBIE 00pa3yer ¢

6.7 HUMH cekymasi. OnpenensTe mapaieIbHOCTh MPSMBIX C MOMOIIBI0 PAaBEHCTBA
pPacCTOSIHUN OT TOYEK OJHOM MPSMOM J0 TOYEK JAPYroM MpsiMOi

6.8 Pemrate 3a7aun Ha KieT4aToi Oymare
[TpoBOANTE BBIUMCIICHUS] U HAXOAUTh YUCIOBBIE U OYKBEHHBIC 3HAUYCHUS YIIIOB B
TEOMETPUYECKUX 33/a4aX C HCIOJIB30BAaHHEM CYMMBI YIIIOB TPEYrOJbHUKOB H

6.9 MHOTOYTOJILHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IIPH IEPECEYCHUN JBYX
TapajuIeIbHBIX TPSMBIX CeKyIel. PemaTs mpakTuueckue 3a/1a4i Ha HaXOXKICHNE
yTJIOB
Bnanerp NOHSATHEM TE€OMETPUYECKOTO MecTa TOYeK. YMETb ONpPEeIeNsaTh

6.10 OMCCEKTPUCY yIjla W CEPEeIWHHBIA TEpPIEeHIUKYISIp K  OTPE3Ky Kak
reOMETPUYECKUE MECTa TOUEK
®opMynupoBaTh OMNpPENENEHUS OKPYKHOCTH U Kpyra, XOpAbl U JHaMeTpa

6.11 OKPYXXHOCTH, TIOJIh30BaThCS WX CBOWCTBAMH. YMETh NMPUMEHATH 3TH CBONCTBA
IIPU pELICHUHU 3a1a4
Bnanerp mnoHATHEM ONMCAHHOW OKOJO TPEYrOJbHUKA OKPYXHOCTH, YMETb

6.12 HaxoauTh €€ ueHrtp. Iloab3oBarbcs (baf(TaMI/I 0 TOM, YTO OMCCEKTPUCHI YIJIOB
TPEYroJIbHUKA IE€PECEKAIOTCS B OJHOM TOuYkKe, U O TOM, YTO CEpEeIUHHbIC
HEepIEHUKYJISIPbl K CTOPOHAM TPEYroJbHHUKA NEPECEKAIOTCsI B OHOM TOUKe

6.13 Brnaners nonstuem KacaTem,Hoﬁ“K OKPY/KHOCTH, TOJL30BATHCA TEOpeMol 0
NEepIEHIMKYISIPHOCTH KacaTeJIbHON U pajinyca, MIPOBEIEHHOIO K TOUKE KacaHMsI

6.14 HonLSOBaTLc;E IPOCTEHIINMHU F€OMETPUYECKUMHU HEPaBEHCTBAMM, MOHUMATh UX
IPaKTUYECKUN CMBICIT

6.15 HpOBE)ILI/ITL OCHOBHbBIE T'€OMETPUYECKHE IMOCTPOEHHsS C MOMOUIbIO LMPKYIS M
JTUHENKU

8 KJIACC
Kon .
HpoBepsIEMOro IIpoBepsiemble NpeMeTHBIE Pe3y.IbTATLI 0CBOCHNA 0CHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus
pe3yJabTaTa
6 I'eomerpus

6.1 Pacno3£{aBaTL OCHOBHBIE BH/IbI YETHIPEXYTOILHUKOB, UX 3JIEMEHTHI, M0JIb30BaThCS
UX CBOICTBaMU MPH pelIeHUH IeOMETPUUECKUX 3a7a4

6.2 [IpuMeHsATH CBOMCTBA TOUKH II€PECEUEHUS] MEIMaH TPEYTroIbHUKA (IIEHTpa Macc) B

PCHICHUHU 3aJa4




6.3

BJIaI[eTB IIOHATUEM CpeﬂHeﬁ JIMHUW TPECYrOJIbHUKA W Tpalncuuu, NPpUMCHATb HUX
CBOMCTBA IPH pELIEHUHU reoMeTpuueckux 3anad. [lonp3oBarscs Teopemon Paneca
n TCOPGMOﬁ O MIPOHNOPHHUOHAIBHBIX OTPE3KaX, IMPUMCHATH HX I PCHICHUA
IIPaKTUYECKUX 3a1a4

6.4

[IpuMeHsATh NpU3HAKK IOAOOMS TPEYroJbHUKOB B PELIEHUM TI€OMETPUUYECKHUX
3a1a4

6.5

[Tonp3oBatbest  Teopemoii  Iludaropa s pemieHHsT TEOMETPHUSCKUX U
IMMPAKTUYCCKUX 3ajay. CTpOI/ITI) MAaTEMaTUYCCKYI0O MOJCIb B IPAKTHUYCCKUX
3a7a4ax, CaMOCTOSITENIbHO JEIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JTTMHBI

6.6

Bnagerp moHsATMSIMEH CHMHYcCa, KOCHMHyca M TaHI€HCa OCTpOro  yria
IPSIMOYTOJIBHOTO TpeyrojibHUKa. [10/1b30BaThCs STUMM MOHATUSAMU JUIS PEIICHUS
MIPaKTUYECKUX 3a7a4

6.7

Breruucnsate (paznuyHbIME - CcHIOCO0aMH) TUIOMIAAL TPEYrOJIbHUKA W TUIOIIAIN
MHOTOYIOJIbHBIX  (uryp (mojb3yach, TJ€ HEOO0XOAUMO, KaJbKyJISATOPOM).
[IpuMeHsTh NoTydeHHbIE YMEHHS B IPAKTHUECKUX 3aadax

6.8

BitageTs MOHATHAMM BOIMCAaHHOTO U LIEHTPAJIBHOTO yIJjla, UCI0JIb30BaTh TEOPEMBI O
BIIMCAHHBIX yIWIaX, Yrjax MexXAy XopaaMu (CeKyIIMMH) U yIyle MexIy
KacaTeJIbHOW U XOpJOW IPU PEIICHUH T'eOMETPUUECKHX 3a/1a4

6.9

Bragete mOHATHEM OIMCAaHHOTO YETBIPEXYTOJIbBHMKA, NPUMEHSATh CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIbHUKA MPH PEIICHUH 3a4a4

6.10

HpI/IMeHﬂTI) IIOJIYYCHHBIC 3HaHWA Ha IMPAKTUKE — CTPOUTH MATECMATHUYCCKUC
MOICIN MJIA 3ada4 peaJ'II)HOI\/'I KU3HU U IPOBOJUTE COOTBETCTBYIOIIUEC BEIYHCIICHUA
C TNpUMEHEHHEeM TMOJO00MS M TPUTOHOMETPUU (MOJIB3YACh, I/l€ HEOOXOAMMO,
KQJIbKYJISITOPOM)

9 KVIACC

Kon
NpoBepsieMOro
pe3yJibTara

IIpoBepsieMble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus

6

I'eomerpust

6.1

3HaTh TPUTOHOMETpUYECKHE (PYHKIUU OCTPBIX YTJIOB, HAXOJUTh C MX MOMOIIBIO
pa3Iu4HbIe AIIEMEHTBI MPSIMOYTOJIbHOTO TpPEeYroJbHUKa («peeHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoquTh (¢ MOMOIIBIO KaJbKYIATOPA) JUIMHBI
Y YIJIbI 17151 HeTaOJIMYHBIX 3HAYCHHH

6.2

ITonw3oBaThes (l)OpMy.]'IaMI/I NpUBCACHUA KW OCHOBHBIM TPHIOHOMCTPUYCCKHUM
TOXICCTBOM JII HaAXOXIACHHA COOTHOIIIEHUM MCKAY TPUTOHOMCECTPUYICCKUMU
BCINYHNHaMUN

6.3

Hcnonn3oBarh TECOPEMBbI CHUHYCOB H KOCHHYCOB JISI HAXOXIACHHUA Pa3JIAYHBIX
QJICMCHTOB TpECYIr'OJIbHUKA (<<pemeHHe TpeyTOJ'H:HI/IKOB»), INPpUMCHATL HX IIPpH
pCHICHUH T'COMCTPUYICCKHUX 3aJiaYd

6.4

Bnaners mousATHsAMHM NpeoOpa3oBaHUs MOJO00Ms, COOTBETCTBEHHBIX 3JIEMEHTOB
noo0HbIX uryp. Ilomp3oBaTbesi cBoicTBaMH MMOJOOMS MPOU3BOJIBHBIX (GUTYD,
YMETh BBIUUCIATH JJIUHBI U HAXOOUTh YIVIBI y MOAOOHBIX ¢uryp. IIpumensars
CBOMcTBa MOMOOMS B NPAKTUYECKUX 3ajayaX. YMeTb MPHUBOAUTH IPHUMEPHI
NOJIOOHBIX (PUTYp B OKpYXKAIOIEM MHpe

6.5

ITonp30oBaThCs TEOpEMAaMH O TMPOU3BCACHUU OTPE3KOB XOpHA, O IPOU3IBCIACHUU
OTPE3KOB CCKYIIUX, O KBAApPATEC KacaTeJIbHOM

6.6

ITonp30oBaThCs BCKTOpPAaMH, IIOHUMATb UX FGOMCTpI/I‘-IeCKI/Iﬁ n (I)I/I3I/I‘{6CKI/Iﬁ CMBICJI,
NPpUMCHATL UX B PCHICHUU TCOMCTPHUYCCKUX U (I)I/I3I/I‘1IGCKI/IX 3aaay. HpI/IMCHHTB
CKaJIIpHOC MPOU3BCACHUC BCKTOPOB AJII HAXOXACHUA NJIMH U YIJIOB




Ilonp30BaThCs MCTOAOM KOOpAHMHAT HA IIJIOCKOCTH, NPHUMCHATH €TI0 B PCIICHUHN

6.7 F€OMETPUYECKUX U MPAKTUYECKUX 33]a4
Bnagers MOHATHAMM IIPaBUIBHOTO MHOTOYT'OJIBHUMKA, JUIMHBI OKPY)KHOCTH, JUTMHBI
6.8 YT OKPYKHOCTH M paJiIuaHHOM MeEphl yria, yMETb BBIUMCIATH IJIOLIA/b Kpyra u
ero yacrei. IIpuMeHsATh NoJydeHHbIE YMEHHUS B IPAKTUUYECKUX 33Ja4ax
6.9 Haxo;u/m: OCH WJIM LIEHTPBI CUMMETPUU (HUTYpP, TPUMEHSATH JBMKEHUS MJIOCKOCTH
B [IPOCTEHIIINX CIydasx
[IpuMeHATh NOTy4YEeHHbIE 3HAaHUS HA MPAKTUKE — CTPOUTh MAaTEMATUYECKUE MOJIENH
6.10 JUId 337a4 PEaJbHOM JKM3HU U MNPOBOJAUTH COOTBETCTBYIOILME BBIYMCICHUS C
NPUMEHEHHEM TOA00MS W TPUTOHOMETPUYECKHX (YHKUIUH (MOJB3YsICh, TIe
HE00X0IMMO, KAJIBKYIIITOPOM)
MMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA
7 KJIACC
Kon IIpoBepsieMbli 3J1EMEHT COAEPKAHUS
6 I'eomerpust
Havanphbie moHsTHs reomeTpuu. Touka, mpsiMas, OTpe3OK, Jiyd. Yros. Bupasl yrios.
6.1 BeprukanbHele u cMmexHble yribl. buccektpuca yria. JlomaHas, MHOTOYrOJIbHUK.
[lapanienbHOCTh U NEPIEHIUKYISIPHOCTD MPSMBIX
6.2 Cummerpuunble  Qurypsl. OCHOBHBIE CBOMCTBAa oOceBoil cummeTpuu. [Ipumepsl
CUMMETPHUHU B OKPYKAIOIIEM MUPE
6.3 OCHOBHBIE TIOCTPOEHHMS C IOMOINBID LUPKYJIS M JIMHEWKU. TpeyronbHUK. Beicora,
MeanaHa, OMCCEKTpHCca, UX CBOMCTBA
6.4 PaBHOOEIpEHHBIN 1 pABHOCTOPOHHUN TPEYrOJbHUKU. HepaBeHCTBO TpeyrojapHUKa
65 CBoiicTBA ¥ TpHU3HAKH PABHOOEIPEHHOTO TpeyrosbHUKA. [Ipu3HaKu paBeHCTBA
TPEYTrOJIbHUKOB
6.6 CBolicTBa U MPU3HAKK MapajuieNbHbIX NpAMbIX. CymMMa yrioB TpeyrojbHUKA. BHemHue
yIJbl TPEYTOJIbHUKA
IIpssmoyronpHblii TpeyroJbHHUK. (CBOWCTBO MEOUAHBI NPSAMOYIOJBHOIO TPEYrOJIbHUKA,
6.7 IIPOBEIEHHOW K runoreHyse. [Ipu3Haku paBeHCTBA NPSAMOYIOJBHBIX TPEYrOJIBHUKOB.
[IpsiMmOyroabHBIN TPEYTrOJBbHUK € YoM B 30°
HepaBeHcTBa B reOMETpUM: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
6.8 TeopemMa O OoJblieM yriie W OoJibllield CTOpOHE TpeyroibHuka. l[leprneHaukymsp u
HAaKJIOHHAs
6.9 I'eomerpuueckoe MecTo TOuYeK. buccekTpuca yria M CEepelUMHHBIM NMEPHEHAMUKYIApP K
OTpe3KYy KaK F€OMETPUYECKHE MECTA TOUEK
6.10 OxkpyXHOCTb M Kpyr, XOpAa M JuaMeTp, HUX CBOWCTBA. B3amMHOE pacmnosioxeHue
OKpYKHOCTH U npsimoii. KacarenbHast 1 cekylas K OKpyKHOCTH
6.11 Oxpy)HOCTb, BIIUCAHHAs B YroJl. BrimcanHas 1 onucaHHasi OKPY>KHOCTH TPEYrOJIbHUKA
8 KUIACC
Kon IIpoBepsieMbIii 3JIEMEHT COePKAHUA
6 I'eomerpus
6.1 UYerslpéxyroybHuKU. [lapajenorpamm, ero npu3Hakv U CBOMCTBA
6.2 [IpsiMOyTroJIbHUK, pOMO, KBaJpaT, UX MIPU3HAKH U CBOMCTBA
6.3 Tpaneuus, paBHoOOKast Tpanenusi, €€ cBoMCTBa U npu3Haku. [IpsMoyronbHas Tpaneuus
6.4 Meton ynBoenusi meauanbl. LleHTpasnbHas cumMerpus. Teopema Qasieca U Teopema o




MIPONOPIHUOHATBHBIX OTPE3KAX

6.5 CpenHue TMHUM TPEYrOJbHUKA U Tpanenuu. LleHTp macc TpeyroiabHUKa
6.6 [Topo6ue TpeyrodbHUKOB, KOG GuIueHT noaoous. [IpusHaku mogooust TpEyroJbHUKOB.
[TpumeneHue o 100us MPH pelICHHH TPAKTUYECKUX 33124
6.7 @opMyaibl JUIs TUIOIIAAM TPEYroJbHUKA, apajieIorpaMma, poM0a 1 Tpaneiuu
6.8 CoiicTBa miomaaen reomerpudeckux Guryp. OTHOIEHHE TUIOIAAeH TOJOOHBIX GUTYP
6.9 Boruncnenue miomaeil TpeyrojJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIeT4aTol Oymare
6.10 Teopema ITudaropa. Ilpumenenue teopemsl [ludaropa mpu pemieHUH NPAKTHUIECKUX
3aj1a4
CuHyC, KOCHMHYC, TaHI'€HC OCTpPOrO yIJla HpPsIMOYTOJIbHOTO TpeyrojibHuka. (OCHOBHOE
6.11 TPUTOHOMETPHUYECKOE TOXAeCTBO. Tpuronomerpuyeckue ¢yHkuuu yrioB B 30°, 45° u
60°
6.12 Brnucannbie M LEHTpaIbHBIE YIJIbI, YTOJ MEXAY KacaTelIbHOM M XOPIOH. YTJIBI MEXIY
XOPJAaMHU U CEKyUTUMU
6.13 BrnircanHble ¥ ONMCaHHBIE YEThIPEXYTOIbHUKI
6.14 B3aumHoe pacnonoxeHue [ByX OkpyxHocredl. Kacanue oxpyxHocrei. OOmue
KacaTelbHbIE K IBYM OKPYKHOCTSIM
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUSA
6 I'eomerpust
6.1 Cunyc, xocuHyc, TaHreHc yrjaoB ot 0 mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXAeCTBO. POPMYJIBI TPUBEICHHUSI
6.2 Pemienne TpeyrosbHukoB. Teopema KOCHMHYCOB U TeOopeMa CHHYCOB. PemieHue
IIPAKTUYECKHX 3a/1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMbI CHHYCOB
6.3 [Ipeob6pazoBanue nomoowms. [logodre cOOTBETCTBEHHBIX AJIEMEHTOB
6.4 Teopema o mpousBeaeHun OTPE3KOB XOPJI, TEOPEMbI O NPOU3BENCHIN OTPE3KOB CEKYLUIX,
TeopeMa 0 KBaJIpaTe KacaTelbHOM
Bekrop, mmmMHa (MOAydab) BEKTOpA, COHAIPABIEHHBIE BEKTOPBI, I[POTHUBOIIOJIOKHO
6.5 HalpaBJIeHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpaIlMM Haj
BeKkTOpaMmu. Pa3nokeHune BeKTopa 1o JIByM HEKOJUIMHEApHbIM BEKTOpam
6.6 Koopaunats! Bekropa. CkaliipHOE IPOU3BEIEHUE BEKTOPOB, IIPUMEHEHUE A1 HAXOXKACHUS
JUIUH U YTJIOB
JlekapTOBbl KOOpAMHATBI Ha IIJIOCKOCTU. YpPaBHEHUS IMpsIMOM U OKPY)KHOCTH B
6.7 KOOpAMHATaX, IepeceyeHne OKpYXKHOCTell M mpsMbIX. MeTroa KOOpAMHAT M €ro
IIpUMEHEHHE
6.8 [IpaBunbHBIE MHOTOYTOJIBHUKU
6.9 Jnuna OKPYKHOCTH. I'panycHas u panmaHHas Mepa yria, BBIYUCIEHHE JJIMH JIyT
OKPY’KHOCTEMN
6.10 [Inomanp Kpyra, CEKTOpa, CErMEHTa
6.11 JIBM>KEHUS TUIOCKOCTH U BHYTPEHHHE CUMMETpUH (GUryp (sJeMeHTapHbIe MPeICTaBICHU).

[TapamtensHb1i epeHoc. IloBopor




IMPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHSA OCHOBHOM OBPA30OBATEJIBbHON MPOT'PAMMBI OCHOBHOI'O OBIIETO

OBPA30OBAHUA

Kon
NMpoBepsieMoOro
TpeOOBaHMs

HpOBepﬂeMble Tpeﬁonaﬂnﬂ K IIPEIMETHBIM pe3yjJbTaTaM OCBOCHUS OCHOBHOI1
06pa30BaTeJ’IBHOI7] nporpaMmmsbl OCHOBHOI'O 06mer0 Oﬁpa30BaHHﬂ Ha OCHOB¢€
eroc

YMeHHe onepupoBaTh MOHATHAMHU: MHOXECTBO, IIOAMHOKECTBO, OIlEpaluy HaJl
MHOXECTBAMH; YMEHHUE OTIEPUPOBATH MOHATUAMU: Tpad, CBSA3HBINA rpad, nepeso,
LUKJI, IPUMEHATh UX MpPHU PEIICHUU 3a]ad; YMEHHUE UCIOJb30BaTh IpaduuecKkoe
IIPE/ICTABIICHUE MHOXECTB JUIS ONHMCAHMS pPEalbHBIX IPOLECCOB M SIBICHUM, NpPU
pELIeHNH 3a]]a4 U3 IPYTUX y4eOHbIX IPEIMETOB

YMeHue  onepupoBaTh  MOHATUAMH:  ONPENEIEHUWE, AaKCHOoMa, TeopeMa,
JI0KA3aTeJIbCTBO; YMEHUE pPAaClO3HABaTh HMCTUHHBIE W JIOKHBIE BBICKa3bIBAHUS,
MPUBOJUTH TMPUMEPBI U KOHTPIPUMEPBI, CTPOUTH BBICKA3bIBAHUS W OTPHUIAHUS
BBICKA3bIBAHUM

YMeHue omnepupoBaTh MOHATUSIMH: HATYpaJIbHOE YHUCIIO, MPOCTOE U COCTABHOE
YUCJIO, JETUMOCTh HATYPAJIbHBIX YHCEN, MPU3HAKH JEIMMOCTH, IIEJI0€ YHUCIIO,
MOJyJTb YHCIa, OOBIKHOBEHHAs ApOOb U JAECATHYHAS TPOOb, CTAHIAPTHBIN BUJ
YuClia, paIlMOHAIBHOE YHCIO, HWPPANMOHAIBHOE YHUCIO, apu(PpMETHISCKUN
KBaJpaTHBI KOPEHb; YMEHHWE BBHITIOJNHSITH JIEHCTBHS C YHCJIAMH, CPaBHUBATh U
YyIOPSIOYMBATh YHCJIA, TPEACTABIATh YHCIa Ha KOOPAWHATHOW TMIPSIMOI,
OKPYIJISITh YHCJIa; YMEHUE JeNIaTh MPUKHUIKY U OIIEHKY PE3YJIbTaTa BRIUUCICHUN

YMeHne omepupoBaTh  MOHATHUSIMH: CTENEHb C LEJNbIM  IOKa3aTeleM,
apudMETUYECKU KBaJIpaTHBIH KOPEHb, MHOTOUICH, aireOpandeckas apoOb,
TOXKIECTBO; 3HAKOMCTBO C KOpPHEM HATYpPaJIbHOW CTETEHU OOJbIle €IMHHUIIBI,
YMEHHUE BBINOJHATH pacuéThl Mo (opmyrnaMm, mMpeoOpa3oBaHUs IENBIX, IPOOHO-
paIMOHATFHBIX BBIPAKCHUH W BBIPAKECHUH C KOPHSMH, Pa3lIOKEHHE MHOTOWICHA
Ha MHOXKHTEJIH, B TOM YHCIIE C MCIOJIB30BaHUEM (OPMYI Pa3HOCTH KBAJIPaTOB M
KBaJ[paTa CyMMbI 1 pa3HOCTH

YMeHue omnepupoBaTh MOHSATHUSIMHU: YHCIOBOE PAaBEHCTBO, ypaBHEHHE C OJHOM
NEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOI; yMeHue
peliath JMHEWHbIe U KBaJpaTHbIE YpaBHEHUS, APOOHO-PALlMOHATILHBIE YPaBHEHUS
C OJHOM TIEpEeMEHHOU, CHUCTEMbl [JIBYX JIMHECUHBIX YpPABHECHWH, JIMHEHUHbIC
HEPaBEHCTBA U UX CUCTEMbI, KBaJpaTHbIE U APOOHO-PALIMOHANILHBIE HEPABEHCTBA C
OJIHOY TIEPEeMEHHOM, B TOM YHCIIe MPU PEIICHUU 3a/ad U3 APYTUX NPeaIMETOB U
NPaKTHYECKUX 3a7ad; YMEHHE HCIOJIb30BaTh KOOPAMHATHYIO TPAMYI0 U
KOOPJMHATHYIO TUIOCKOCTh JUIS M300pa)KEHUs PellieHU ypaBHEHU, HEpaBEHCTB U
CUCTEM

YMeHue onepupoBarh MOHATHUAMH: QYHKIMS, TpaduK QYHKIUH, HYIH (QYHKIHUH,
NPOMEKYTKA  3HAKOIIOCTOSIHCTBA, TPOMEXKYTKH  BO3pACTaHHUs, YOBIBAHMUSI,
HauOoJplllee W HaWMEHbIee 3HaueHUs (QYHKIUH; YMEHHME OIepHUpOBaTh
HNOHATUSAMM: TpsAMasi MPONOPLUOHATIBHOCTD, JIMHEWHAs (DyHKUHMSA, KBajpaTHUHas
¢byHkuus, obOpaTHas NPONOPLUOHATIBHOCTb, Mapaboiia, rumnepOoyia; yMeHue
CTpOUTh Trpaduku (HyHKUUH, UCHOIB30BaTh TpapUKU Ui ONpEeNeHUs] CBOMCTB
IPOIIECCOB U 3aBUCUMOCTEH, A peleH s 3a7a4 U3 JAPYTux y4eOHBIX MPEeIMETOB
U pealbHOW JKU3HM; YMEHHME BBbIpaXaTh (HOPMYIaMHU 3aBUCUMOCTH MEXIY
BEJMYHUHAMHU

YmMmenue ONCpUpPOBaTh IMOHATHAMU: TOCIICAOBATCILHOCTD, apI/I(pMCTI/IquKaH n
TCOMETPHUUICCKAA IporpeCcCcuu;, YMCHUC HCIIOJIb30BaTh CBOICTBa
HOCJ’ICZ[OB&TCJ’ILHOCTCI‘/’I, (bOpMyJ'IBI CYMMBI U OGH.[GTO YICHA IIpU PCIICHUU 3a/1a4d, B
TOM YHMCJIC 3a/ia4 U3 JPpYyrux y‘IC6HBIX IIpeaAMCTOB U peanLHoﬁ JKHU3HH

YMeHue pemarh 3a/1aud pa3HbIX THIOB (B TOM YHUCIIE HA MPOLEHTHI, IO U YaCTH,
JIBIKEHUE, paboTy, IeHY TOBApPOB M CTOMMOCTb MOKYIOK M YCIIYT, HAJIOTH, 331a4H




nu3 o0nacTH ympaBieHUS JIMYHBIMH W CEMEHHBIMH (HHAHCAMH); YMEHHE
COCTaBJIAATh BBIPAKCHMS, YPABHEHHUs, HEPABEHCTBA U CUCTEMBI II0 YCIIOBHIO
3a7la4M, MCCIIEA0BATh IIOJYyYEHHOE PELICHUE M OLCHUBATh IPaBJIONOJ0OHOCTH
IIOJYYEHHBIX PE3YJIbTATOB

YMeHue omnepupoBaTh MOHATHAMHU: (pUrypa, TOUYKa, OTPE30K, MpsAMas, Iyd,
JOMaHasi, yrojl, MHOTOYIOJbHHK, TPEYrOJIbHUK, paBHOOCOPEHHBIH U
PaBHOCTOPOHHUI  TPEYrONBHUKH, MPSIMOYTOJBHBIM TPEYrONbHUK, MEJHaHa,
OucCeKTpuca ¥ BBICOTA TPEYrOJbHHUKA, YETHIPEXYTOJNBHUK, IapajuIesorpamm,
poMO, TPSIMOYTOJIBHUK, KBaJpaTr, Tpamenusi; OKPY>KHOCTb, Kpyr, KacaTelbHas;
3HaKOMCTBO C TPOCTPAHCTBEHHBIMHU (HUTypaMH; YMEHHE pellaTh 3aJadd, B TOM
Yrcie W3 MOBCEJHEBHOM XU3HHM, Ha HAXOXKJICHHWE T€OMETPUYECKHX BEJHYUH C
PUMEHEHHEM M3yYEHHBIX CBOUCTB (QUTYp U (HaKTOB

10

YMeHnue onepupoBath NOHATUSIMU: PaBEHCTBO (PUIyp, PaBEHCTBO TPEYrOJIbHUKOB;
NapajuleIbHOCTh M MEPHEeHIUKYISIPHOCTh MPSIMBIX, YroJl MEXAy MpsSMBIMH,
MEePNEHIUKYIISp,  HAKJIOHHAs, TMPOEKIus, Tmnoaodbue  ¢uryp, Tm0J00HBIE
TPEYrOJbHUKH, CHUMMETPUsS OTHOCUTEIBHO TOYKM U TpPsAMOM; yMeHue
pacrno3HaBaTh PaBEHCTBO, CUMMETPHUIO M Mojao0ue ¢Guryp, napamieabHOCTh M
MEPIEeHIUKYIIPHOCTD MPSMBIX B OKPY)KAIOLIEM MUPE

11

YMeHne omnepupoBaTh TMOHITHAMH: JJIMHA, PACCTOSIHHE, YroJl (BEIMYMHA yTia,
CHHYC M KOCHHYC yrjla TPEYyroJIbHWKa), TUIONadb; YMEHHE OIEHWBATH pa3Mepbl
MpeIMETOB U OOBEKTOB B OKPYXAIOIIEM MHUPE; YMEHHE MPUMEHSTh (OpPMYIbI
nepI/IMeTpa u In10magan MHOFOYFO.]'H)HI/IKOB, JJIMHBI OKPY)KHOCTI/I n Iomnragn
Kpyra, oObeMa TpPSIMOYTOJBHOTO TMapajuIeNieIIuIela; YMEHHUE NPUMEHSTh
MPU3HAKKA PaBEHCTBA TPEYrOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYrojbHHUKA,
teopemy Iludaropa, TpuroHOMETpHUYECKHUE COOTHOMICHHMS ISl BEIYUCICHUS JUIHH,
pacCTOSIHUMI, TIIOIIAACH

12

YMeHnne n3o0pakaTh IJIOCKHE (UTYPHl M MX KOMOWHAIIUHU, MPOCTPAHCTBCHHBIC
GUrypel OT pPyKH, C TIOMOIIBIO YEPTEKHBIX WHCTPYMEHTOB M DIIEKTPOHHBIX
CPE/CTB 0 TEKCTOBOMY HJIM CHMBOJILHOMY OITUCAHUIO

13

YMenue onepupoBaTb MOHSTUSIMHU: MPSIMOYroJibHAasg CHUCTeMa KOOPJUHAT;
KOOPJMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, MIPOU3BEICHUE BEKTOPA HA YHCIIO,
CKaJspHOE TMPOU3BEICHHE BEKTOPOB; YMEHHE WCIIOJIb30BATh BEKTOPHI U
KOOPJMHATHI ISl MPEACTABICHUS JaHHBIX M pElIeHUs 3a7ad, B TOM YHUCIE U3
JPYTUX y4eOHBIX IPEIMETOB U PEaIbHOM JKU3HU
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VYmenune OIICPHUPOBATL IIOHATUAMM: CTOJIONKOBBIE U KpPYroBbIE JHUArpaMmabl,
Ta6J'II/II_ILI, cp€aHee apI/I(bMeTI/I‘IGCKOC, MECAMUaHa, HauOoJNbIIee W HaMMEHbIIEES
3HAYCHH:, pasMax 4YHUCJIOBOIO Ha60pa; YMCHHUEC H3BJICKATb, UHTCPIPETUPOBATL U
HpeO6paSOBLIBaTb I/IH(bOpMaI_II/IIO, MNPEACTABJICHHYIO B Ta6n1/1uax W Ha Auarpammax,
OTPAKAIOLIYHO CBOICTBa U XapaKTCPUCTHUKN PCAJIbHBIX IIPOLCCCOB H HBJ'ICHPIFI;
YMCHHC pacliO3HaBaTh U3MCHYHMBBIC BCJIMYMHBI B OKPYKAKOIIIEM MUPC

15

YMeHue onepupoBaTh NOHITHSIMH: CIIy4alHBIN OMBIT (CIy4ailHBINA SKCIIEPUMEHT),
AJIEMEHTapHOE COOBITHE (PIEMEHTApPHBIM MCXOJ) CIy4allHOTO OIBITa, ClydailHoe
coOBbITHE, BEPOSTHOCTH COOBITHS; YMEHHE HAXOJIUTh BEPOSTHOCTU CIy4ailHBIX
COOBITHII B OMBITaX C PAaBHOBO3MOKHBIMU DJIEMEHTAPHBIMH COOBITUSAMU; YMEHHUE
pemiate 3aJadyd METOJOM OpraHM30BaHHOTO TMepebopa M C HCIOJIb30BaHUEM
IpaBUJia YMHOXEHHS; YMEHUE OIICHHBATh BEPOSTHOCTH PEATbHBIX COOBITHH U
SIBJICHU, TOHUMATh POJIb IPAKTHUUECKU JOCTOBEPHBIX U MATOBEPOSITHBIX COOBITHIA
B OKpPYXKaIOIIEM MHpPE M B XU3HHM; 3HAKOMCTBO C IOHSATUEM HE3aBUCUMBIX
COOBITHI{; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YUCENT W €ro POJbI0 B MacCOBBIX
SIBIICHUSX

16

YMmenue BLI6I/IpaTL IO AXO AU I/ISY‘{CHHHﬁ MCTOA Ui pPCIICHHA 3adaydu,
OpUBOIUTL IMMPUMCEPBI MATECMATUUYCCKUX SaKOHOMCpHOCTeﬁ B MpUPOAC W KHU3HU,
pacnio3HaBaTb MPOSABIICHUC 3daKOHOB MATCMATUKU B HCKYCCTBC, OIIHMCHIBATH
OTACJIbHBIC BBIAAIOIIUCCA PE3YIILTAThI, IOJTYUCHHBIC B XOAC PA3BUTHA MATCMATHKHU




KaK HayKW, NPUBOJUTH MPHUMEPbl MATEMAaTHUYECKUX OTKPBITMM U UX aBTOPOB B
OTEYECTBEHHOU ¥ BCEMUPHON UCTOPUHU

HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA OI'D IIO MATEMATHUKE

Kon IIpoBepsieMblii 3J1eMeHT coAepKAHUSA
1 Yucna v BBIYMCICHUS
1.1 HarypanbsHble u nensle yncna. [Ipu3Haky JenMMOCTH LEIIbIX YUCE
1.2 OOBIKHOBEHHBIE U JIECSITUYHBIE IPOOH, TIPOIICHTHI, OECKOHEYHBIE MMEPHOANYECKHIE APOOH
1.3 PannonanbHble yncna. ApudmMerndeckue onepanmy ¢ paluoOHaJIbHbBIMU YUCIIaMU
14 JleiicTButenpHble yncia. ApudpMeTHUeCKre ONEepaluy ¢ JeMCTBUTEIbHBIMY YHCIAMU
15 HpI/I6J'H/DKéI-£HI)Ie BBIUUCIICHUS, TIpaBWJIa OKPYTJICHHs, TPUKUAKA W OIIEHKAa pe3yJbTara
BBIUMCIICHUI
2 AnreOpandecKre BRIpaKEeHHS
2.1 BbykBeHHbIE BbIpa)XKeHUs (BBIPAKEHHS C TEPEMEHHBIMH )
29 Crenenp ¢ uenbiM mokazareneMm. CrTeneHb € palUMOHANBHBIM MoKa3areneM. CBolicTBa
CTETIeHU
2.3 MHorousIeHBI
2.4 AnrebOpandeckas 1po0b
25 ApI/I(bMeTHqSCKHﬁ KOpEeHb HaTypaJlbHOM cTeneHu. JleicTBus ¢ apupMeTHIECKUMH KOPHIMU
HATYpaJIbHOH CTEIICHH
3 YpaBHEHUS 1 HEPAaBEHCTBA
3.1 [ensie 1 npoOHO-panioHaIbHbIE YpaBHEHUs. CHCTEMBI M COBOKYITHOCTH YPaBHEHHM
3.2 Ienpie u npoOHO-paroHaIbHbIE HepaBeHCTBA. CHUCTEMBI U COBOKYITHOCTH HEPABEHCTB
3.3 Pemrenue TeKCcTOBBIX 3a1a4
4 UuncnoBele MOCIEA0BATEIHHOCTH
4.1 ITocnemoBaTenLHOCTH, CIIOCOOBI 3aJaHMs MOCIEA0BATENLHOCTEN
4.2 Apudmernueckas u reoMmerpuueckas rnporpeccuu. opmyiia CI0KHBIX MPOIIEHTOB
5 DyHKIIUN
OyHKIUsA, crmocoObl 3amanus ¢GyHkuu. ['padux dyakumm. OOmacTe ompeneiacHus Hu
51 MHOXecTBO 3HaueHud ¢yHkuuu. Hymum Qyakuun. IIpomexyTku 3HAKOMOCTOSHCTBA.
[IpomexxyTkr MOHOTOHHOCTH (yHKIMH. MakcUMyMbl 1 MUHUMYMBI GyHKIMH. HanGombiiee
Y HauMEHbIlIee 3HaYeHHE (PYHKIIUU Ha MPOMEKYTKE
6 KoopaunaTsl Ha IpsMOil U TIIOCKOCTH
6.1 KoopaunatHas npsimast
6.2 JlexapTOBbI KOOPAMHATHI HA TJIOCKOCTH
7 I'eomeTpust
7.1 I'eomerpuueckue GUrypbl 1 uX CBOMCTBa
7.2 TpeyronpHuk
7.3 MHOTOyroJbHUKH
7.4 OKpyXHOCTb U KpyT
7.5 H3MepeHne reoMeTpuyecKiX BeIMYUH
7.6 BekTopel Ha INIOCKOCTH
8 BeposATHOCTB M cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepostHocTh
8.3 Komb6unatopuka
8.4 MHoxecTBa




8.5 ‘ I'pader
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