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IHOACHUTEJBHAA 3AIINCKA

I'eomerpus Kak ONMH M3 OCHOBHBIX Pa3ZciIOB LIKOJIBHOW MAaTEMAaTHKH, UMEIOLIUNA CBOEU
1enbl0 O0eCneunTh HU3yuYeHHE CBOMCTB M pa3MepoB (Uryp, HUX OTHOIIEHWH U B3aUMHOE
pacrojoKeHUe, ONUpaeTcd Ha JIOTUYECKYHO, JO0Ka3aTeJIbHYI0 JHMHHIO. LIEHHOCTh u3ydeHHusd
T€OMETPUU Ha YPOBHE OCHOBHOTO OOIIETro O0Opa3oBaHHUS 3aKIIOYACTCS B TOM, UYTO OOYYaAIOIIUKCS
YUNUTCS TPOBOAMTH JOKA3aTEJIbHBIE PACCYXICHMs, CTPOUTH JIOTUYECKHE YMO3AKIIOUYEHMUS,
JIOKa3blBaTh HCTUHHBIC YTBEPKIACHUA W CTPOUTHh KOHTPIPUMEPBI K JIOXKHBIM, IPOBOAUTH
paccyKIeHHUs <«OT MPOTHUBHOIO», OTIMYATh CBOWCTBA OT IMPHU3HAKOB, (HOPMYIHPOBATH OOpaTHbIC
YTBEPXKICHUS.

Bropoii 1enpr0 U3ydeHHs T€OMETPUU SBISIETCS MCIOJIb30BaHUE €€ KaK MHCTPYMEHTA IIpU
pEelIeHNN KaK MaTeMaTUYEeCKUX, TaK U MPAKTUYECKUX 3a]a4, BCTPEUAIOLINUXCS B PEaIbHOM KU3HHU.
OOyuaromuiicss JODKEH HAYYUTHCS ONPEICTUTh T€OMETPUYECKYI0 (Urypy, OMHUCaTh CIOBAMHU
JaHHBIA 4epTEX WM PUCYHOK, HANTH IUIONIA/lb 3€MEIBHOIO Y4acTKa, pacCUUTaTh HEOOXOAUMYIO
JUIMHY ONTOBOJIOKOHHOTO Kabesnst wiu TpeOyemble pa3Mepbl rapaxa s aBTOMOOWIL. DToMmy
COOTBETCTBYET BTOpas, BBIYMCIWTEIbHAs JIMHUA B HM3ydeHHHM reomerpuu. [lpum pemenun 3amad
MPAKTUYECKOTO XapakTepa OOYyYaroIIMMCS YYUTCS CTPOUTh MATEMaTHUYECKHE MOJEIH pPealbHbIX
KU3HEHHBIX CHUTyallMi, NPOBOAUTH BBIYUCIECHUS W OLEHUBATH AaJE€KBATHOCTh IOJY4EHHOTO
pe3yJbrarta.

Kpaiine BakHO NOMUEPKHUBATH CBA3M TEOMETPUU C JPYTMMH Y4eOHBIMU MpeIMeTaMH,
MOTHBHPOBATh UCIIOJIb30BATh ONPEIEICHUS TEOMETPUUECKUX (QUTYp U MOHATHHA, TEMOHCTPUPOBATh
MIPUMEHEHHE MOJIYYeHHBIX YMEHHUH B (U3UKE U TEXHUKE. DTU CBA3M Hanloliee SPKO BUAHBI B TEMaX
«Bektopel», «IpUrOHOMETpHUYECKHE COOTHOLICHUsA», <«Meron koopauHar» u «Ieopema
[Tudaropa».

VYuebublii Kypc <«I'eoMeTpHs» BKJIIOYAET CIEAYIOIIME OCHOBHBIC Da3leNbl COAEpIKaHUS:
«["eomeTpruueckue GUTYpPHI U KX CBOWCTBa», «I3MepeHrne reOMeTpUUECKUX BEIUUNH», «/[eKapTOBBI
KOOpPJIUHATHI Ha ITIOCKOCTU», «BEKTOPhI», «/[BHKeHUs TUIOCKOCTH», «IpeoOpa3oBanust MOA00HS».

Ha usydenue yuebHOro kypca «I"eomerpust» orBoaurcs 204 gaca: B 7 kiacce — 68uacos (2
yaca B Hezeno), B 8 kimacce — 68 yacor (2 yaca B Heneno), B 9 kinacce — 68 wacoB (2 yaca B
HEJIETI0).

COJEPKAHUE OBYYEHUA
7 KJIACC

Hauvanbnubie moHsTus reomeTpuu. Touka, mpsiMas, OTpPE30K, Jyd. Yroua. Bumsl yrios.
Beprukanbable 1 cMexHBIE yribl. buccekrpuca yria. Jlomanasi, MEHOroyroiasHuk. IlapamienbHoCTh
Y NIEPIEHANKYIISIPHOCTD MPSIMBIX.

Cummerpuunsie Gurypsl. OCHOBHbBIE CBOWCTBA OCEBOM cuMMeETpHH. [IpumMepsl CHMMETpUH B
OKpPY’KaroIlleM MHpE.

OCHOBHBIE TIOCTPOEHUS C MOMOILBIO LIUPKYJISA U JIMHEWKH. TpeyronbHUK. BricoTa, Meauana,
OucceKTpuca, MX CBOMCTBA.

PaBHOOEIpEHHBII U PAaBHOCTOPOHHUIN TPEYroilbHUKH. HepaBeHCTBO TpeyroiabpHUKA.

CoiicTBA W TIPU3HAKK PABHOOCAPEHHOTO TpeyroibHUKa. [lpu3Hakum paBeHCTBA
TPEYrOJIbHUKOB.

CaoiicTBa ¥ IPU3HAKK NapaJUIeIbHBIX NPAMBIX. CyMMa yIJIOB TPEYroibHUKA. BHENTHUE yIIbI
TPEYrOJIbHUKA.

[IpsamoyronbHbIi  TpeyrojdbHUK. (CBOMCTBO MeAMaHbl MPAMOYIOJBHOTO TPEYTroOJbHUKA,
MpOBEACHHOM K  TunoreHy3e. [Ipu3sHaku paBeHCTBA  NPSAMOYIOJBHBIX  TPEYrOJBHHUKOB.
[IpssMOyTONBHBIN TPEyrobHUK ¢ yriom B 30°.



HepaBeHcTBa B reoMeTpuu. HEPaBEHCTBO TPEYIOJBHHMKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa 0 OOJIbIIEM yTiie U OOoJIbIIeH cTOpoHE TpeyrodbHuKa. [leprnenaukynsap 1 HaKJIOHHas.

['eomerpuueckoe mecto Touek. buccekrpuca yria u cepeuHHBIN MEPIEHANKYISIP K OTPE3KY
KaK F€OMETpUYECKHE MeCTa TOYEK.

OKpy>XHOCTb M KPYT, XOp/ia U IMaMETP, UX CBOMCTBAa. B3anmMHOe pacnonoxeHrne OKpy>KHOCTH
u npsimoit. KacarenbHas u cexymias K OKpyHocTH. OKpyKHOCTb, BOMCAaHHAas B yroji. Bniucannas u
OMUCaHHasi OKPYKHOCTH TPEYTrOJIbHUKA.

8 KJIACC

UYeteipéxyronbHuku. IlapamnenorpamMm, ero Tmpu3HAKM W cBoicTBa. YacTHele ciaydaun
napauieniorpaMmMoB  (psIMOYTOJIBHHK, POMO, KBajapar), WX NpU3HAKKM W cBoiicTBa. Tpamerws,
paBHOOOKas Tparnenus, e€ cBoMCcTBa U npu3Haku. [IpsmoyroiabHas Tpanerus.

Meron ynsoenuss Menuanbl. LlentpanbHas cummerpus. Teopema dasieca u Teopema o
MIPONOPLUUOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYroiabHUKA U Tpanenuu. LleHTp Macc TpeyroibHUKa.

[TogoOue TpeyronbHUKOB, KodhdumueHt momodus. Ilpu3Hakum momoOus TPEeyroJbHUKOB.
[TpumeHeHne NoO00HS MPH PEILICHUH MTPAKTUYECKUX 3a/1a4.

CroiicTBa miomaneit reomerpuueckux ¢uryp. @opMynsl Ui TIOMAAA TPEYrOJbHHUKA,
napajiesnorpaMma, pom6a u tpanenuu. OTHOIIEHHE TUI0IIAeH mo100HBIX Guryp.

Brruncnenue minomaaei TpeyroibHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema [Iudaropa. Ilpumenenne Teopemsl [ludaropa npu pemeHnn NpakKTUYECKUX 3a1a4.

CuHyC, KOCHMHYC, TaHIT€HC OCTpPOro yria HpsSMOYIOJbHOIO TpeyroibHuka. (OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO. Tpuronomerpuueckue Gpynkuuu yriaos B 30, 45u 60°.

Brnucanneie M UEHTpalbHBIE YIJIBI, YIOJ MEXKIY KacaTelIbHOW M XOpIOW. YTIIbl MEXIY
XOpAaMH M CEKyIIMMU. BriucaHHble U OnuCcaHHbIE YETHIPEXYTOJIBHUKHN. B3anMHoe pacrosiokeHne
IBYX OKpykHOcTel. Kacanue okpyxHuocTeit. OOmne KkacateabHbIe K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, xocunyc, tTanredc yriaos ot 0 mo 180°. OcHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO.
DopmyJibl TPUBEICHUS.

Pewmenne tpeyronsHukoB. Teopema KOCHHYCOB U TeOpeMa CUHYCOB. Pelenue npakTuieckux
3a/1a4 ¢ UCHOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue momodbus. [Iomodre cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema O NMpPOU3BENEHUH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHUU OTPE3KOB CEKYIIUX,
TeopeMa O KBaJlpaTe KacaTeIbHOM.

Bekrop, mnuHa (MOAynb) BEKTOpa, COHAMPABICHHBICE BEKTOPBI, IPOTHBOIIOIOXKHO
HaIpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, DPABEHCTBO BEKTOPOB, OIEpalUd Haj
BEKTOpaMH. PasiokeHue BEKTOpa MO JIBYM HEKOJUIMHEAPHBIM BekTopaMm. KoopamHaTel BekTOpa.
CkansipHO€ NIPOU3BENECHNE BEKTOPOB, IIPUMEHEHHUE 1JIs1 HAX0XKIE€HUS JJIMH U YIJIOB.

JlexapToBBl KOOPIMHATHI HA IJIOCKOCTH. Y PABHEHUS NPSIMOUM U OKPYKHOCTH B KOOpJAWHATAX,
IIEpeceYeHUE OKPYKHOCTEN U NPSIMBIX. MeTol KOOpAWHAT U €r0 IPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. J[TMHA OKpYKHOCTH. I'pagycHas M paaunaHHas Mepa yria,
BBIUHCIIEHHUE JUIMH IyT OKpykHOcTel. [Inomanp kpyra, cekropa, CEerMeHTa.

JIBUXKEHUS TUIOCKOCTH M BHYTpEHHHE cUMMeTpuu (uryp (rieMeHTapHbIe MPEACTaBICHHS).
[TapamtensHbiil nepenoc. I1oBopor.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI YYEBHOT'O KYPCA
«'EOMETPHUSA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI



JInyHOCTHBIE pe3yJbTaTbhl OCBOCHHUS MpOrpaMmbl y4eOHOro Kkypca <« eoMeTpus»
XapaKTepU3yIOTCA:

1) maTpuoTHYecKoe BOCIIUTAHHUE:

MPOSIBJICHUEM MHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCHICKON MaTeMaTHKH, LIEHHOCTHBIM
OTHOILLIEHUEM K JTOCTHKEHUSIM POCCHUMCKUX MAaTEMaTUKOB U POCCUMCKON MAaTeMaTH4ECKOM IIKOJIBI,
K UCTIOJIb30BAHUIO ATUX JOCTHKEHUH B IPYTUX HAayKax M MPHUKIAIHBIX chepax;

2) rpaskIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEH TpaXKJIaHWHA W pealu3allud ero Ipas,
Mpe/ICTaBJICHUEM O MAaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, SIBICHHH,
NpPOLEAYP TPaKAAHCKOrO o0IecTBa (Hampumep, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO K 0OCYXKICHHIO
ATHUYECKHX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUN HAayKd, OCO3HAHHEM
B2XHOCTH MOPAJIbHO-3THYECKUX MPUHIIUIIOB B IEATEIBHOCTH YYEHOTO;

3) Tpy/10BO€ BOCIIUTAHHE:

YCTaHOBKOW Ha AaKTMBHOE y4yacTHE B pEIICHUH MPAKTUYECKHX 3a/lad MaTeMaTHYecKOn
HaIMpaBJIEHHOCTH, OCO3HAHMEM BaXHOCTU MaTeMaTH4Yeckoro oOpa3oBaHHsS Ha MPOTSHKEHUU BCeH
KHU3HH JIJIs1 YCHEIIHOW NMpOo(eCCHOHAIBHONW NEATENbHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHHH,
OCO3HAaHHBIM BHIOOPOM M MOCTPOCHHEM MHAMBHUAYAIbHON TPAaeKTOPUU O00pa30BaHUs U KU3HEHHBIX
TUTAHOB € YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCITUTAHHE:

CMOCOOHOCTBIO K SMOIMOHAIBHOMY M 3CTETHYECKOMY BOCHPHUATHIO MaTEeMaTUYECKHX
00BEKTOB, 3aJla4, PEeUICHHH, pacCcyKIeH!I, YMEHHUIO BUJIETh MaTeMaTH4YeCKHe 3aKOHOMEPHOCTH B
HCKYCCTBE,;

5) IEeHHOCTH HAYYHOTI'O TIO3HAHUS:

OpHEHTAaIell B JIEATEIIFHOCTH Ha COBPEMEHHYIO CHCTEMY HAayYHBIX NpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs 4eJIOBEeKa, MPUPOAbl M O0IIecTBa, MOHMMAaHHUEM
MaTeMaTHYeCKOM Haykh Kak c¢epbl 4YeJOBEYECKOW MesTeTbHOCTH, 3TaloB €€ pa3BUTUS U
3HAYUMOCTHU JUIsl Pa3BUTHS LMBUIIU3ALMHU, OBIAJCHUEM SI3bIKOM MaTEMAaTHKU M MaTeMaTHYeCcKOu
KyIbTypOl Kak CpEeICTBOM IIO3HAHHWsS MHpa, OBJAJE€HHEM IPOCTEHIIMMHU  HaBBIKAMHU
UCCIIEIOBATENbCKON 1eATEIbHOCTH,;

6) ¢pusnyeckoe BocnuTanue, GopMHpPOBaAHHE KYJIbTYPbI 310POBbS U IMOIMOHATIHLHOTO
0J1aroNnoJyyus:

TOTOBHOCTBIO NMPUMEHATh MaTeMaTHUECKUE 3HAHMS B MHTEPECAX CBOETO 370POBbs, BEACHUS
30pOBOr0 00pa3a ku3HH (310pOBOE MUTAHWE, COATAHCUPOBAHHBIA PEXKHUM 3aHATHH M OTAbIXA,
peryinspHas (u3nveckas aKTHBHOCTB), C(OPMHUPOBAHHOCTHIO HAaBbIKa PEQIICKCHH, MPU3HAHUEM
CBOETO IpaBa Ha OMIMOKY U TaKOTO K€ MpaBa APYroro 4eJoBeKa,

7) 3K0JIOTHYECKOE BOCIIUTAHHE:

OpUEHTAallel Ha NMpUMEHEHHEe MaTeMaTU4YeCKUX 3HAHUM A pelleHus 3ajxad B 00JacTu
COXPAaHHOCTH OKPY)KAIOWIEH cpenbl, IUIAHUPOBAaHHUS IOCTYIIKOB M OLEHKM HMX BO3MOXKHBIX
MOCNIEACTBUM ISl OKpY’Kalollel cpenabl, OCO3HaHHEM IJIOOATbHOTO XapakTepa 3KOJIOTHYECKUX
npoOJIeM U yTeH UX pereHus;

8) amanTanus K H3MEHSIOLIMMCS YCJIOBUSM COMHATBLHON M MPUPOIHOI Cpebl:

TOTOBHOCTBIO K JEHCTBUSM B YCIOBHUSX HEOINPEACIIEHHOCTH, IMOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPaKTHUUYECKYIO IEeSTeNIbHOCTh, B TOM YHCIE YMEHHE YUUTHCS y JIPYTUX
JroAel, mpuoOpeTaTh B COBMECTHOW NEATENFHOCTH HOBbIE 3HAHMS, HABBIKM M KOMIIETCHIIMU W3
OTIBITA IPYTHX;

HEO0XOAUMOCTBIO B (DOPMHPOBAHWU HOBBIX 3HAHM, B TOM 4YHcie (OPMYJIHPOBATH HJEH,
MOHSATHSI, TUNOTE3bl 00 OOBEKTaXx M SIBICHUSX, B TOM YHCIE PAaHEEe HEU3BECTHBIX, OCO3HABATh
NeUIUTHI COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BUTHUE;



CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYALMIO, BOCIPUHUMATH CTPECCOBYIO CHTYAIIUIO

KaK BbI30B, TpeOYIOUMI KOHTPMEp, KOPPEKTUPOBAaTh MPHUHUMAEMble pELICHUS U JACUCTBHUS,
(bopMyIHpOBaThH M OIICHUBATH PUCKHU U MTOCIEACTBUS, (OPMUPOBATH OIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3naBaTenbHBIC YHHBePCAJIbHbIE Y4eOHbIe NelCTBUS

Ba3oBblesiornueckue1eCTBUSA .

BBISIBJISITH M XapaKTEpU30BaTh CYIIECTBEHHBIE MPU3HAKM MAaTeMaTH4YEeCKHMX OOBEKTOB,
MOHATHM, OTHOUICHHM MEXAY MOHATHAMH, (QOpPMYIHpPOBaTH OINpEAENeHUs MOHSITUH,
YCTaHABIIMBATh CYIIECTBEHHBIM MPU3HAK KJIacCU(UKAIMKM, OCHOBAHUS Ui 00OOIICHUS U
CpaBHEHHUS, KpUTEPUN TPOBOAUMOI0 aHAJIN3A;

BOCIIPUHUMATh, (OPMYIHUPOBATh W TPe0oOpPa30OBBIBATH CYXKICHUS: YTBEPIUTEIbHBIE U
OTpHUIaTeNbHbIC, EAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC,

BBISIBJISITh MaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpedHs B (hakTax,
JAHHBIX, HAONIONCHUAX W YTBEPXKICHUSX, IMpeniaraTb KPUTEPUU [JIS BBISBICHUS
3aKOHOMEPHOCTEN ¥ IPOTUBOPEUHA;

JIeNaTh BBIBOJBI C HKCIIONB30BAaHMEM 3aKOHOB JIOTUKH, JIEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUEHU I, YMO3AKIIOUEHUH 110 aHAJIOTHH;

pa3oupaTh M0Ka3aTeIbCTBA MATEMAaTHYCCKUX YTBEpXkICHHUU (MPsIMbIe U OT MPOTHBHOTO),
MPOBOAUTH CaMOCTOSITEIbHO HECJIOKHBIE JI0OKa3aTelbCTBA MaTeMaTH4eCKHX (DaKToB,
BBICTpanWBaTh apryMEHTAIMIO, TPUBOIAUTH MPUMEPHl U KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIEC PACCYKICHHUS,

BBIOMpATh CIOCO0 peleHus y4eOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PELICHUS,
BBIOMpATh HaHOOJIeE MOAXOAANINN C y4ETOM CAaMOCTOSTEIILHO BBIZCICHHBIX KPHTEPHUEB).

Ba3oBblencciaenoBareLCKUEEliCTBHS.

UCIIOJIb30BATh BOMPOCHI KaK MCCIIEA0BATEIbCKUN HHCTPYMEHT IMO3HaHUA, (OPMYIHPOBATH
BONPOCHI, (UKCHPYIOIIHE TPOTUBOpPEUHE, MPOoOJeMy, CaMOCTOSATENbHO YyCTaHABIUBATH
HMCKOMOE U JaHHOE, JOPMHUPOBATH THIIOTE3Y, ApPT'yMEHTHPOBATH CBOIO MO3UIINIO, MHEHUE;
HpOBOI[I/ITb II0 CaMOCTOSATCIBbHO COCTaBHeHHOMy HJIaHy HGCHO)KHBIﬁ 3KCHepI/IMeHT,
HEOOJBIIOe WCCIEAOBaHNE IO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEeKTa,
3aBUCUMOCTEN 00BEKTOB MEXKY COOOI;

CaMOCTOSITENTLHO (HOPMYITHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJibTaTaM MPOBEAEHHOTO
HaGHIO,Z[eHI/ISI, HCCIICAOBAaHNUs, OICHUBATH I[OCTOBepHOCTB HOJ'IyLIeHHBIX pe3yanaT0B,
BBIBOZIOB Y 000OOIIEHNI;

MPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE IMPOIIECCa, & TAKKE BBIIBUTATH MPEIIOI0KEHUS O
€ro Pa3BUTHH B HOBBIX YCIIOBHSIX.

Paborta ¢ undopmanmeii:

BBISIBJISITH HEJOCTATOUYHOCTh U U30BITOYHOCTh MH(OpPMALMH, JAHHBIX, HEOOXOIUMBIX IS
peuieHus 3a1aquy,

BBIOMpATh, AHAIM3UPOBATH, CUCTEMATU3MPOBATh U HMHTEPIPETUPOBATH HHQPOPMAIHIO
pa3IMYHBIX BUJOB U (POPM IMIpeICTaBICHNS,

BbIOMpaTh GopMy MpeacTaBieHUs MHGOPMAUU M HUIIOCTPUPOBATH peEllaeMble 3aJadu
CXeMaMH, AMarpaMMaMiy, HHOU rpadukoi U X KOMOMHALIUSIMU;

OLICHUBATh HAAEKHOCTh MH(DOpPMAIMM IO KPUTEPHSIM, MPEAJIOKEHHBIM YYUTEIEM WU
chOpMyITUPOBAHHBIM CAMOCTOSITETTHLHO.

KoMMyHHMKaTHBHBbIEYHHBeEpPCaJIbHbIey4eOHbIe1eliCTBHS:



* BOCIHPUHUMATh U (POPMYITHPOBATH CYXKACHHS B COOTBETCTBHH C YCIOBUSMU U UEISIMH
oOIIeHMsI, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCHMEHHBIX
TEKCTaX, JaBaTh IOSICHEHUS 1O XOIy PEUICHHs 3aJadd, KOMMEHTHPOBAThH ITOJy4EHHBIN
pe3yIbTar;

* B X0Je OOCYXKIEHHUs 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXTaeMOW TEMBbI, MPOOIEMBI,
pemaeMoi 3ajadu, BBICKA3bIBaTh HJIEH, HAIICJICHHBIC HA TIOUCK PEIICHHsS, COTOCTABISAThH
CBOM CYXKJICHUS C CYKICHUSMHU IPYTHX YYaCTHUKOB JHANIOTa, OOHAPYKUBATh Pa3IHuue U
CXOJICTBO TIO3WIMH, B KOpPpeKTHOW Qopme (opMymupoBaTh pa3HOTIACUs, CBOHU
BO3PaKCHHUS;

* MPENCTABIATH PE3YNbTaThl PEUICHHS 3a/la4d, JKCIEPUMEHTa, HWCCIEIOBAHHS, IMPOEKTa,
CaMOCTOSITENILHO BBIOMpaTh (opMaT BBICTYIUIGHHS C YYE€TOM 3a7qad MPE3CHTAUU U
0COOEHHOCTEH ayIuTOPHH,

* [OHUMAaTh M WCIOIH30BATH MPEUMYIISCTBA KOMAHIHON M MHIUBUIYyalbHOW pabOTHI MpH
pelIeHnr yueOHbIX MaTeMaTHIEeCKHX 33]1a4;

* T[pPUHUMATh IEJIb COBMECTHOH JEATENhHOCTH, IUIAHWPOBATh OPTaHMU3AIUI0 COBMECTHOM
paboTHI, pacupenensiTh BUABI padOT, JTOTOBapUBATHCS, OOCYKIATh MPOIECC U PE3yabTaT
paboTbl, 000011aTh MHEHUSI HECKOJIBKHX JIIOJICH;

* y4acTBOBaTh B IPYIIOBBLIX (Gopmax paboTel (00CYKICHHS, OOMEH MHCHHSIMH, MO3TOBBIC
HITYPMBI U JIPYTHE), BBIMOIHITH CBOIO 4acTh pabOThl M KOOPIMHUPOBATH CBOM JICHCTBHUS C
JIPYTUMH YJIEHAMH KOMaHIbI, OLIEHWBAaTh Ka4eCTBO CBOETO BKJaJa B OOLIWI MPOIYKT IO
KPUTEPHIM, CHOPMYITHUPOBAHHBIM YYAaCTHUKAMHU B3aUMOICHCTBUSI.

PeryasiTuBHbI€ YHUBePCAJIbHbIE YYeOHbIE 1eCTBUSA

Camoopranuszaums:

*  CaMOCTOSITEJILHO COCTABJIATH IUIaH, aJITOPUTM PEIICHUS 3a1auu (WK €ro 4acTh), BHIOMpATh
CIoco0 pemeHust ¢ Y4ETOM HMEIOIIMXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHH ¢ yuéTOM HOBOM MH(OpMALIMH.

CaMOKOHTPOJIb, SMOIMOHATbHBIUHTEJICKT:

* BIAJETh crnoco0aMu CaMOIPOBEPKH, CAMOKOHTPOJS TMpolecca W pe3yibTaTa pelIeHUs
MaTeMaTUUECKOH 3a1auM;

* NOpeaBUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh NIpPH pEIICHUU 3aJa4yH, BHOCUTH
KOPPEKTHUBBI B JEATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAMJIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

* OILICHMBATh COOTBETCTBHE pE3yJbTaTa NEATEIBHOCTH IOCTAaBJICHHON LETU U YCIOBUSM,
OOBSACHATh MPUYUHBI JOCTUKEHHS WJIM HEAOCTM)KCHUS 1I€TH, HaXOIUTh OLIMOKY, JaBaTh
OLIEHKY MTPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATHI

K xonmy oOyueHus B 7 KJacce OOyYaroIIMHACS MOJYYUT CIEAYIONIME IpEIMETHBIE
pe3yabTaThI:

Pacnio3HaBaTh  M3y4eHHBIE TIeOMETpUYECKHe (QUryphl, ONpeAesITh UX B3aUMHOE
pacnojoxkeHue, u300paxkaTb reOMETpUYecKie (PUTypbl, BHIIOIHATh YEPTEKU 10 YCIOBUIO 3a/1a4H.
W3mepsATh NMHEHHBIE W YIJIOBbIE BEIWYMHBI. Pemarh 3aj1aud Ha BBIUMCIEHHE IJIUH OTPE3KOB U
BEJINYUH YTJIOB.

JlenaTe rpyOyl0 OLIEHKY JIMHEHHBIX M YIJIOBBIX BEJIWYUH MPEIMETOB B PEATbHOM KHU3HH,
pa3MepoB MPUPOJIHBIX 00BEKTOB. PaznnuaTh pa3Mepsl ’TUX 0OBEKTOB 10 MOPSIKY BETHYUHBI.

CTpouTh 4epTexKHU K FEOMETPUUECKUM 3a7a4aM.



[Tonb30BaTbCs MpU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, UCIIOIb30BATh MIPU3HAKU U CBOMCTBA
paBHOOEPEHHBIX TPEYTOJIHHUKOB MPU PELICHUH 3a/1a4.

IIpoBOAUTH TOTUYECKUE PACCYNKACHUS C UCIIOJIB30BAHUEM T€OMETPUUECKUX TEOPEM.

[lonp30BaTbcsl NpU3HAKaMU PABEHCTBA NPSIMOYIOJBHBIX TPEYrOJbHUKOB, CBOWCTBOM
MeAuaHbl, NPOBEAEHHOW K THUIIOTEHY3€ IpPSIMOYIOJIBHOIO TPEYroJbHUKA, B  PELICHUU
F€OMETPUYECKHX 3a/1a4.

OnpenensaTh MapavieIbHOCTh NPSAMBIX C TMOMOILNBIO YIJIOB, KOTOpBIE 00pa3yeT C HUMHU
cexkymas. OnpenensTe NapajuieIbHOCTh MPSAMBIX C MOMOILIBIO PAaBEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK JPYroy IpsiMOi.

Pemate 3amaun Ha kieTyaTtoi Oymare.

[IpoBOANTH BHIUMCICHHUS W HAXOIUTh YHCIOBbIE ¥ OYKBEHHBIC 3HAUEHHUS YIJIOB B
F€OMETPUYECKHX 337a4aX C MCIOJb30BAHUEM CYMMBI YIJIOB TPEYTOJbHUKOB U MHOTOYIOJIbHUKOB,
CBOMCTB YIJIOB, 00pa30BaHHBIX MPU MEPECEUCHUH ABYX MapajlIeNIbHBIX MPSAMBIX cekymieil. Pemars
MIPAKTUYECKUE 3a]a4H HA HAXO0XK/ICHHUE YTJIOB.

BrnaneTs moHATHEM T€OMETPHUECKOTO MECTa TOYEK. YMETh ONpeneNiaTh OMCCEKTPHUCY yria U
CEpEeIMHHBIN MEPIEHIUKYIISIP K OTPE3KY KaKk F€OMETPUUECKUE MECTA TOYEK.

@opMyIMpOBaTh ONPENEICHHUS] OKPYXHOCTH M Kpyra, XOpAbl U OUaMETpa OKPYKHOCTH,
MOJIb30BATHCSI UX CBOMCTBAMU. Y METh IPUMEHSTH 3TH CBOMCTBA MPU PEUICHUH 3a]1a4.

Biagers NOHATHEM ONKMCAHHOW OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMETb HaxXOAWUTh €€
ueHtp. [lonb3oBatbesa akTamMu O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYroJIbHUKA MEPECeKaloTCs B
OJTHOM TOYKE, M O TOM, 4YTO CEpPEIUMHHBbIE MNEPHEHAMKYJIAPHl K CTOPOHAM TPEYroJbHUKA
MEePECEKAIOTCs B OJJHOM TOUKE.

Bnagerp moHATHEM — KacaTelabHOW K  OKPY)XKHOCTH, IIOJIb30BATbCA  TEOPEMOH O
MEPIEHUKYISIPHOCTH KacaTeJIbHON U paJinyca, IPOBEIEHHOIO K TOUKE KaCaHUsI.

[lonb30BaTbcst  MPOCTEMIIMMH ~ TE€OMETPUUYECKUMHM  HEPAaBEHCTBAMM, IOHUMATh  MX
MPAKTUYECKUN CMBICI.

IIpoBOANTH OCHOBHBIE T€OMETPUUECKUE IIOCTPOEHUS C IIOMOILBIO LIUPKYJIS U JIMHEHKH.

K konmy oOydyeHuss B 8 KJjacce O0OydYalOImMMIICS TOMYYUT CIEAYIOIHUE MPEAMETHBIC
pe3yJIbTaThI:

Pacnio3HaBaTh OCHOBHBIE BH[bI YETBIPEXYIOJBHHUKOB, WX JJIEMEHTBHI, IIOJIb30BAaThCS HX
CBOMCTBAMM IIPH PELIEHUH F€OMETPUUECKUX 3a/au.

[TpuMeHsATh CBOMCTBA TOUKHU MEPECEUCHUST MEIMaH TPEyroyibHUKa (LIEHTpa Macc) B PELICHUH
3a/1a4.

BraneTs nonsATHeM cpeHEN TUHUM TPEYrOJIbHUKA U Tpaneluu, IPUMEHATh UX CBOKWCTBA MPH
peuieHUM reoMmerpuyeckux 3azad. llosmb3oBatecs  Teopemon  dameca U TeopeMon O
MIPONOPLUUOHANBHBIX OTPE3KaX, IPUMEHSTh X JUIsl pEIIECHUs MPAKTUYECKUX 3a1ad.

[TpuMeHATH PU3HAKH 110100MS TPEYTOJIBHUKOB B PEIICHUU T'€OMETPUYECKHX 3a/1a4.

[Tonp3oBatbest Teopemoit [Tudaropa myis pemeHnss reoMEeTPUIECKUX M TMPAKTUISCKUX 3a]1ad.
CTpouTh MaTeMaTU4eCKyl0 MOJEIb B IMPAKTUYECKHUX 3a/ayax, CAMOCTOATEIbHO AENaTh YEPTEX U
HaxOJIUTh COOTBETCTBYIOIIUE JJINHBI.

Bnagerp NOHATHAMM CHHYycCa, KOCHMHYCAa M TaHI€HCAa OCTpPOro yria MpsSMOYIOJIbHOTO
TpeyronbHUKa. [101630BaThCs 3TUMH MOHATUSIMU JJIs1 PELICHUS IPAKTUYECKUX 3a1a4.

Bbruuciisate (pa3iudHbIMUA CIIOCOOAMH) TUIOINIAAb TPEYTOJIbHUKA M TUIOMAJA MHOTOYTOJIbHBIX
¢uryp (monmb3ysch, Tae HEOOXOIMMO, KaIbKYIATOPOM). [IpHMEHSTH MOJydYCHHBIC YMEHHS B
MPaKTUYECKUX 3a/1a4ax.

BrnageTte NOHATHSMM BIHCAHHOTO M LEHTPAJIBHOIO YIJIA, HCIOJNb30BATh TEOPEMBI O
BIIMCAHHBIX YIJIaxX, yriIaX MEKIY XopaaMu (CEKYIIMMM) U YIJIe MKy KacaTelIbHOW M XOPJI0H Ipu
pelIeHNN TEOMETPUIECKUX 3a/1a4.

Bnagers NMOHATHEM ONMCAHHOIO YETHIPEXYTOJIBHHUKA, NPUMEHSATH CBOMCTBA OINHCAHHOTO
YETBIPEXYTOJIbHUKA ITPU PELLICHUN 3a/1a4.



HpI/IMeH}ITB MOJIYYCHHBIC 3HAHUA HA MPAKTUKEC — CTPOUTH MATCMATHYCCKUC MOJIACIIN IJid
3a/1a4 peasibHOM JKU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIYUCICHUS C MPUMEHEHUEM MOA00US U
TpuroHomeTpuu (MOJIB3YACH, T1Ie HEOOXOIUMO, KATBKYISITOPOM).

K xonHmy oOydyenus B 9 KkJjacce o0OydYalOImMMICSd TOJYYUT CIEAYIOIHUE TMPEAMETHBIC
pe3yabTaThI.

3HaTh TPUTOHOMETpHUUECKHEe QYHKIIMU OCTPBIX YIJIOB, HAXOAUTH C UX MOMOIIBIO Pa3IHyYHbIe
ANIEMEHTHl MPSIMOYTOJIBHOTO TPEYroJIbHUKA («pelIeHHe MPSMOYTOJIBHBIX TPEYTOJbHUKOBY).
Haxoauth (c MOMOIIIBIO KAIBKYISTOPA) JJTUHBI U YTJIBI JIJIsl HETAOJUYHBIX 3HAUCHHI.

[Tonp30oBatbes (opMynamMyu TPUBEIACHHUS M OCHOBHBIM TPUTOHOMETPUYECKHUM TOXKIIECTBOM
JUTSL HAXOXKIEHUSI COOTHOILIEHUN MEX]Ty TPUTOHOMETPUUYECKUMHU BETHYMHAMU.

Hcmonb3oBats TCOPCMbI CMHYCOB M KOCHUHYCOB IS HAXOXKIACHUSA PA3JIUYHBIX 3JICMCHTOB
TpeyroibHUKa («PEIICHUE TPEYroIbHUKOBY), IPUMEHATh UX MPU PEIICHUH FEOMETPUICCKUX 3a7ad.

Brnagers moHATHSAMH MpeoOpa3oBaHMs MOAOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB IMOJOOHBIX
¢uryp. [lonb3oBarbest cBOWCTBaMU MOJ00MS MPOU3BOJBHBIX (UTYP, YMETh BBIYMCIATH JJIUHBI U
HAXO/AUTh yIIIbl y MmonoOHbIX ¢uryp. [IpuMeHsTs cBoiicTBa MOJO0MS B MPAKTHUYECKUX 3a]adax.
YMeTh NpUBOAUTH MIPUMEPHI MTOAOOHBIX QUTYP B OKPYXKAIOIIEM MHUPE.

[Tonb30BaThcst TEOpeMamMu O MPOU3BEACHHHM OTPE3KOB XOPH, O MPOMU3BEIACHHH OTPE3KOB
CEeKYILUX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaTbcsl BEKTOpAaMH, TIOHUMATh UX T€OMETPHUECKUI 1 (PU3MUECKUI CMBICH, TPUMEHSATh
UX B PEHICHHH TEeOMETPUYECKHX M (u3nyecKux 3agad. [IpuMeHsTh CKalsipHOE MPOU3BEICHHE
BCKTOPOB IJId HAXOKACHUS IJIMH U YIJIOB.

[lonb30BaTbcss METOAOM KOOpAWMHAT Ha IUIOCKOCTH, TPUMEHSATh €ro B pEHIeHUH
T€OMETPUUYECKUX U MPAKTUYECKUX 3a/1a4.

Bnagers MOHATHSMHM MPaBWIBHOIO MHOTOYTOJIBHHMKA, JUIMHBI OKPYXKHOCTH, AJUHBI AYTH
OKPY)KHOCTH U DPAaJMAaHHOM Mephl YINIa, yYMEThb BBIYMCIATH IUIOLIAAb Kpyra M €ro 4acrei.
[IpuMeHsTH MOTy4YeHHbIE YMEHUS B IPAKTUUECKHX 3ajadax.

Haxomute ocu (WIM LEHTPBI) CHMMETpHH (UTyp, NPUMEHSATH JBH)KCHHS IUIOCKOCTH B
MPOCTEUIIINX CIyJasiX.

HpI/IMeH}ITB MOJIYYCHHBIC 3HAaHUA HA MPAKTUKC — CTPOUTH MATCMATHYCCKUC MOJIACIIN IJid
3a/1a4 peasibHOM JKU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIYUCICHUS C PUMEHEHUEM MOA00US U
TPUTOHOMETPHYECKUX (QDYHKIUI (I0IB3YSCh, TI€ HEOOXOJUMO, KAIBKYISTOPOM)

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
e KosaunvecTBouacon DJIeKTPOHHbIE
,  HammeHoBaHHMepa3/1e/l0B U (mudpoBbie)
n/ TEeMIPOrpaMMBbl Beer  KonrpoakHeiepad o0pa3oBaTejibHbIEpecy
1 1] OThI
pPChbI
[Ipocreline reoMeTpudecKre
(buUryphl 1 KX CBOWCTBA. BH6HI_{OTeKa HOK
1 14 https://m.edsoo.ru/7f41
N3mepeHnereoMeTpu4eCcKuxBe 5e2e
JTUYUH
bu6mmoreka [IOK
2 TpeyronbHuKH 22 1 https://m.edsoo.ru/7f41
5e2e
[TapannensHbIE IPAMBIE bubmorexa [TOK
3 P P ' 14 1 https://m.edsoo.ru/7f41
CymMMa YTJIOB TPCYTrOJIbHUKaA 5926




OKPY/KHOCTb 1 KDYT bu6mmoreka [IOK
4 ) 14 1 https://m.edsoo.ru/7f41
['eomeTpuueckue nocTpoeHus
s5eze
ToBTopenHe bu6mmoreka [IOK
5 ’ . 4 1 https://m.edsoo.ru/7f41
000011IeHNEe3HAHU A
s5eze
OBILIEE KOJIMYECTBO YACOB 63 4
I10 ITPOT'PAMME
8 KVIACC
e KoanuecTBo4acos DJIeKTPOHHbIE
. HaumeHoBaHuepasaesio (undpoBbie)
E/ B ¥ TEMIIPOTrPaMMblI OBcer EOHTPOHLHMepaﬁOT o0pa3oBaTebHbIEpeCypC
bl
bu6nuoreka [JOK
YeThIpEXyroabHUKH 12 1 https://m.edsoo.ru/7f417e
8
Teopema Paneca u
Teopema o bubmuorexa [JOK
2 IPONOPIMOHATBHBIX 15 1 https://m.edsoo.ru/7f417e
OTpe3Kax, MoI00HbBIC 8
TPEYTOIbHUKHU
[lnomane. Haxoxnenue
IIomageu
TPEYrOJIbHUKOB U bubmmoreka [IOK
3 MHOTOYTOJIBHBIX (PHUTYD. 14 1 https://m.edsoo.ru/7f417e
[Tnomanunono6HbIX ur 8
yp
BK Mupnpodeccuit
Bbu6nuoreka [JOK
4 Teopema Ingaropa u 10 1 https://m.edsoo.ru/7f417e
Havaja TPUTOHOMETPUU 8
VYTabl B OKpY>KHOCTH.
Brnucannsie u
OIMCaHHBIC bu6mmoreka [IOK
5 YeThIPEXYTOJIbHUKH. 13 1 https://m.edsoo.ru/7f417e
Kacarenbnble k 8
okpyxkHocTu. Kacanue
OKPYKHOCTEH
TosTopeHe bu6mmoreka [IOK
6 ' . 4 1 https://m.edsoo.ru/7f417e
00001IeHNe3HaHU 3
OBLIEE KOJIMYECTBO 63 6
YACOB I10 ITPOTPAMME
9 KJIACC
Ne  HaumeHoBaHumepas3aeioB U KoanyecrBouacos DJIeKTPOHHbIE
n/ TEMIPOrpaMMbIl Bcer  KonTpoabnbiepad (mudpoBbie)




n OThI oOpa3oBaTeJibHbIEpecy
pchbl
but6mmoreka [IOK
1 BekTopsl 12 1 https://m.edsoo.ru/7f41
al2c
bu6mmoreka [IOK
2 JLeKapTOBLIKOOPIMHATEIHAILIOC 9 1 https://m.edsoo.ru/7f41
KOCTH
al2c
Tpuronomerpus. Teopemsl Bu6muotexa [JOK
3 KOCHHYCOB U CHHYCOB. 16 1 https://m.edsoo.ru/7f41
PemennerpeyroapHUKOB al2c
[TpaBrIIbHBIE MHOTOYTOJIBHHKH. Bubsmorexa [IOK
4 JLHa OKpYKHOCTH H 8 1 https://m.edsoo.ru/7f41
TIOMIA/Ib KPyTa.
. al2c
Brruncnenuemiomanei
[IpeobpazoBanme moao0owms. bubnuoteka [JOK
5 MeTtpuyeckue COOTHOIICHHS B 10 1 https://m.edsoo.ru/7f41
OKPY>KHOCTH al2c
but6mmoreka [IOK
6 JIBMOKEHUSTUIOCKOCTH 6 https://m.edsoo.ru/7f41
al2c
[ToBTOpeHme, 06001IeHNE bubmorexa [TOK
7 ' . 7 1 https://m.edsoo.ru/7f41
cUCTeMaTH3alusI3HaHUuI
al2c
OBILIEE KOJIMYECTBO YACOB 68 6
I10 ITPOT'PAMME
KAJIEHJAPHO-TEMATHYECKOE IIVTAHUPOBAHUE
7 KJIIACC
No KosuyecTBouacon
u/n Temaypoxka Beero
1 [IpocreiimuereoMeTpuuecKue00beKThI 1
2 MHOTOyTOJIBHUK, JIOMaHas 1
3 CMeXHbBIC U BEPTUKAIbHBICYTIIBI 1
4 CMexHbIe U BEPTUKAJIbHBIEYTJIbI 1
5 CMexHbIe U BEPTUKAJIbHBIEYTJIbI 1
6 CMexHbIe U BEPTUKAJIbHBIEYTJIbI 1
I CMexHbIe U BEPTUKAJIbHBIEYTJIbI 1
8 CMexHbIe U BEPTUKAJIbHBIEYTJIbI 1
9 W3mepenue MTMHENHHBIX U YTIOBBIX BEJIMYMH, BHIYHCICHUE 1
OTPE3KOB U yTJIOB
10 W3mepenune MTMHEHHBIX U YTIIOBBIX BEIMYMH, BHIYHCICHUE 1
OTPE3KOB U yIJIOB
11 N3mepenne TMHEHHBIX M YTJIOBBIX BEIMYHUH, BHIYUCICHUE 1




OTPE3KOB U yIJIOB

I/I3MepeHHe JIMHEHHBIX U YIJIOBBIX BEJIMYKWH, BEIYUCIICHUC

12 1
OTPE3KOB U YIJIOB

13 [Tepumerp u miomags GUryp, COCTaBICHHBIX U3 1
MPSIMOYTOJIbHUKOB

14 [Tepumerp u miomags GUryp, COCTaBICHHBIX U3 1
MPSIMOYTOJIbHUKOB

15 [TonsiTHE 0 paBHBIX TPEYrOJIbHUKAX U IEPBUYHBIE 1
MIPEJICTABJICHHSI O PaBHBIX (pUrypax

16 TpunpusHakapaBeHCTBATPEYTOJILHUKOB 1

17 TpunpusHakapaBeHCTBATPEYTOJILHUKOB 1

18 TpunpusHakapaBeHCTBATPEYTOJILHUKOB 1

19 TpunpusHakapaBeHCTBATPEYTOJILHUKOB 1

20 TpunpusHakapaBeHCTBATPEYTOJIbHIKOB 1

21 TpunpuzHakapaBeHCTBATPEYTOJIbHIKOB 1

22 [TpusHaKupaBEeHCTBAMPSIMOYTOIBHBIXTPEYTOIbHUKOB 1

23 [TpusHaKupaBEeHCTBAMPSIMOYTOIBHBIXTPEYTOIbHUKOB 1

o4 CBoﬁCTPo MEIUaHbl PAMOYTOIbHOrO TPEYTObHHKA, 1
MPOBEIEHHON K THIIOTEHY3€

o5 CBOI‘/JICT.]‘3O MEAnaHbI NPAMOYTOIbHOTO TPEYTOMIbHHKA, 1
MPOBEEHHON K TUIIOTEHY3€

26 PaBHOOe1peHHBIE U PABHOCTOPOHHUETPEYTOIbHUKHI 1

27 [Tpu3HaKK 1 CBOWCTBA paBHOOEIPEHHOTO TPEYTrOJbHUKA 1

28 [Tpu3HaKK U CBOWCTBA paBHOOEIPEHHOTO TPEYTrOJbHUKA 1

29 [Tpu3HaKK U CBOWCTBA paBHOOEIPEHHOTO TPEYTrOJbHUKA 1

30 HepaBeHcTBa B reomMeTpuu 1

31 HepaBenctBa B reometpun 1

32 HepaBenctBa B reomeTpun 1

33 HepaBenctBa B reomerpun 1

34 [TpsiMOyTONBHBIN TPEYTroTbHUK ¢ yTiioM B 30° 1

35 [TpsiMOyTONBHBIN TPEYTroTbHUK ¢ yriioM B 30° 1

36 Kontponbras padota nmo teme "TpeyronpHuku" 1

37 [TapajutenpHbIEIPSIMBIE, UXCBONCTBA 1

38 [TareiiinoctynaTEBkin1a 1
Haxkpecr nexarye, COOTBETCTBEHHbBIE U OJHOCTOPOHHUE YTJIbI,

39 o0pa3oBaHHbIE MPU MEPECEUCHUH MapaIIeIbHBIX MPSIMBIX 1
CEeKyIIeH
Haxkpecr nexariye, COOTBETCTBEHHbBIE U OJTHOCTOPOHHUE YTJIbI,

40 o0pa3oBaHHbIE MPU NEPECEUCHUH MapaIIeIbHBIX MPSIMBIX 1
CEeKyIIeH
Haxkpecr nexariye, COOTBETCTBEHHbBIE U OJHOCTOPOHHUE YTJIbI,

41 o0pa3oBaHHbIE MPU NEPECEUCHUH MapaIIeIbHBIX MPSIMBIX 1
CEeKyIIeH

42 Hakpect nexarne, COOTBETCTBEHHBIE M OJTHOCTOPOHHUE YTIIHI, 1




o0pa3oBaHHbIE MPU MIEPECEUCHUH MapaIIeIbHBIX MPSIMBIX
CEeKyIIeH
HakpecT nexarue, COOTBETCTBEHHBIE U OJTHOCTOPOHHHUE YTIIHI,
43 00pa3oBaHHBIC TTPU TIEPECEUCHUHN TTAPAIIICTBHBIX MPSMBIX 1
CEeKyIIeH
44 [Tpu3nak NapajUIeIbHOCTH PSMBIX €PE3 PABEHCTEO 1
paccTosHUM OT TOUEK OJHOM MPSAMOI 10 BTOPOM MpsiMO
45 [Tpu3nak NapajUIeIbHOCTH IPSMBIX U€PE3 PABEHCTEO 1
paccTosHUM OT TOUEK OJHOM MPSAMOI 10 BTOPOM MpsiMO
46 CyMMayTIJIOBTpEYTrOJIbHUKA 1
47 CyMMayTJIOBTpEYTrOJIbHUKA 1
48 BremnueyrpITpeyroibHuKa 1
49 BremnaueyrnpITpeyroibHuKa 1
50 KontponbHas padota mo Tel\fe "[TapamtenbHble IPSIMBIE, 1
CyMMa yTJIOB TPEYTOJIbHUKA
51 OKpY>XHOCTB, XOPJIbI M TUAMETP, UX CBOMCTBA 1
52 KacarenbHas K OKpy>KHOCTH 1
53 OKpY>XHOCTb, BIIMCAHHAS B YTOJ 1
54 OKpY>XHOCTb, BIICAHHAS B YTOJ 1
55 [Tonsitue o 'MT, npumeHeHue B 3a1a4ax 1
56 [Tonsitue o 'MT, npuMmeHeHue B 3a/1a9ax 1
57 buccektpuca u cepeIMHHBIN MEPIEHAUKYISAP KaK 1
reOMEeTPUYECKHE MECTa TOUEK
58 OKpY>XHOCTbB, ONTUCAHHASIOKOJIOTPEYTOTbHUKA 1
59 OKpY>XHOCTb, OITUCAHHASIOKOJIOTPEYTOIbHUKA 1
60 OKpY>XHOCTb, BIICAaHHAs B TPEYTOJIbHHUK 1
61 OKpY>XHOCTb, BIICAaHHAs B TPEYTOJIbHHUK 1
62 [IpocreiimmesanagnHANIOCTPOSHUE 1
63 [Ipocreiimme3anagnHANIOCTPOSHUE 1
64 KonrtponsHas padora no Teme "OKpYyKHOCTb U KPYT. 1
['eoMeTprUUECKUETIOCTPOCHHUS
65 [ToBTOpeHMEe 1 0000IIEHE 3HAHII OCHOBHBIX MOHATHHA U 1
METOJIOB Kypca / Kjacca
66 HToroBasikoHTpoJbHasipaboTa 1
67 [ToBTOpeHME U 006001IeHNE 3HAHUI OCHOBHBIX IMOHSTHI H 1
METO/IOB Kypca 7 Kjacca
68 [ToBTOpeHME 1 006001IeHNE 3HAHUI OCHOBHBIX IMOHSTHI H 1
METO/IOB Kypca 7 Kjacca
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
8 KJIACC
Ne KoauvecTtBouacon
Temaypoka
n/n Bcero
YeTbIpEXyroJabHUKH 12




1 [Tapammenorpamm, ero Mpu3HAKU U CBOMCTBA 1
2 [Tapamenorpamm, ero Npu3HAKU U CBOMCTBA 1
3 [Tapamenorpamm, ero Mpu3HAKU U CBOMCTBA 1
4 YacTHbIe ciry4an mapajuienorpaMmMoB (IpsiMOYTOJIBHHEK, 1
poMO, KBa/Ipart), UX MPU3HAKH U CBOMCTBA
5 YacTHbIe clydan mapauiesiorpaMmMoB (IpSMOYTOJbHHEK, 1
pOMO, KBaJIpaT), MX MPU3HAKH U CBOMCTBA
6 YacTHbIe cirydan apajuienorpaMmoB (IpsiMOYTOJIbHHEK, 1
pOMO, KBa/Ipart), UX MPU3HAKH U CBOMCTBA
7 Tpanerus 1
8 PaBHOOOKAs 1 IPSIMOYTOJILHAATPATICIIUN 1
9 PaBHOOOKAs 1 IPSIMOYTOJILHAATPATICIIUN 1
10 MeTtoayaBoeHUsIMETUAHBI 1
11 IleHTpanbHasICUMMETPUS 1
12 KonTtponbHas padora o Teme "UeThIpEXyroabHUKH" 1
Teopema ®Paneca u TeopemMa 0 MPONOPLUHOHATBHBIX 15
0Tpe3Kax, NoJ00HbIe TPEYTroJIbHUKH
13 Teopema dasneca u TeopeMa 0 MPOMOPIMOHATBLHBIX OTPE3KaxX 1
14 CpenHssITMHASTPEYTOTbHUKA 1
15 CpenHssUIMHUATPEYT OJIbHUKA 1
16 Tpanenus, e€cpeIHAIIMHNS 1
17 Tpaneuus, e€cpe AHAITUHUSA 1
18 [TponoprroHaTbHBICOTPE3KU 1
19 [TponoprroHaTbHBICOTPE3KU 1
20 IleHTpMacc B TpEyrobHUKE 1
21 [TogoOGHBIETPEYTOIBLHUKHI 1
22 TpunpusHakanogoOusITPEyroILHUKOB 1
23 TpunpusHakanogoOusITPEyroILHUKOB 1
24 TpunpusHakanogoOusITPEyroILHUKOB 1
25 TpunpusHakanogoOusITPEyroILHUKOB 1
26 [TpumeneHne noo0us MPH pelICHUH MTPAKTUYECKHUX 33124 1
27 KonTtponbHas padora no Teme "[lonoOHbIe TpeyroJbHUKH" 1
ILnomans. Haxoxxkaenue nmiomaneii TpeyroJlbHUKOB U 14
MHOIoyroJibHbIxX guryp. Iliiomagunoxo0Heixguryp
28 CaoiicTBaruiomaaeireoMeTpudecKux Guryp 1
29 DopMyIIbl TSI TUIOIIAAM TPEYTOIbHUKA, TTapajuieorpaMmmMa 1
30 DopMyIIbl TSI TUIOIIAAM TPEYTOIbHUKA, TTapajuieorpaMmmMa 1
31 DopMyIIsl IS IUIOLIAAH TPEYTOJIbHUKA, ITapajuIeIorpaMmma 1
32 @opmyisl Ui JIOLAAN TPEYTOIbHUKA, apajieIorpaMMa 1
33 @opMmysl Ui IO TPEYTOJIbHUKA, apajieIorpaMMa 1
34 BrruncnenuenionaieicinoxxXHbIX Guryp 1
35 [Tnomanu ¢uryp Ha keryaroit Oymare 1
36 [TnomaaunogoOHBIXGUTYD 1




37 [TnomamunogoOHBIX PUTyp 1

38 3amaun ¢ MPaKTUYECKUMCOIEPIKAHIEM 1

39 3anmauu ¢ MPaKTHYECKUM CONIEPHKAHHEM 1
BK Mup npodeccuit

40 Pemenye 3aga4 ¢ mOMONILIO METOA BCIIOMOIaTEIbLHON 1
TUTIOMIAIN

41 KonTponsHas padora o teme "Ilnomans”
Teopema Ilngaropa u Haya1a TPUTOHOMETPHUH 10

42 Teopema [Iudaropa u e€ npumeHeHue 1

43 Teopema [Tudaropa u e€ npumeHeHHE 1

44 Teopema [Iudaropa u e€ npumeHeHue 1

45 Teopema [Tudaropa u e€ npumeHeHne 1

46 Teopema [Tudaropa u e€ npumeHeHne 1
OrnpeneneHne TPUTOHOMETPUIECKUX (DYHKIIUNA OCTPOTO yTIiia

47 MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, TPUTOHOMETPUUECKUE 1
COOTHOILIEHUS B IPSIMOYTOJIbHOM TPEYrOJIbHUKE

48 OCHOBHOETPUTOHOMETPHUECKOECTOXKACCTBO 1

49 OCHOBHOETPUTOHOMETPHUECKOECTOXKACCTBO 1

50 OCHOBHOETPUTOHOMETPHUUECKOCTOXKACCTBO 1

51 KontponbHas pabora 10 TeMe "Teopema IIudaropa u 1
Hayajia TPUTOHOMETPUU
Yribl B OKpYyKHOCTH. BiiucaHHbIE U O CAHHbIE
YyeThIpexyrojbunkn. KacarejabHble K OKPYKHOCTH. 13
Kacanue okpyxHocTel

57 BHI/IC&HIEBIG U IIEHTPaJIbHbIE YIJIbI, YTOJI MEXAY KacaTelbHON 1
U XOPJIOH

53 BHI/IcaHIibIe U IICHTPAITbHBIE YTIIbI, YTOJI MEXIY KacaTelbHON 1
U XOpJ0oi

54 BHI/IC&HIEBIG U IIEHTPaJIbHbIE YIJIbI, YTOJI MEXAY KacaTelbHON 1
U XOPIIOH

55 VTrasl MeXy XOpJlaMU U CEKYIITUMU 1

56 VTriasl MeXy XOpJlaMU U CEKYITUMU 1

57 BHI/IC%HHBIG U ONHUCaHHBIE YETHIPEXYTONBHUKH, UX MPU3HAKI 1
U CBOIiCTBa

53 BHI/IC%HHBIG U OMHUCAaHHBIC YETHIPEXYTONBHUKH, UX MPU3HAKI 1
U CBOICTBa

59 BHI/IC%HHBIG U ONHMCaHHBIE YETHIPEXYTONBHUKH, UX MPU3HAKI 1
U CBOICTBa

60 HpI/IME.E‘HeHI/Ie CBOMCTB BIUCAHHBIX U ONMHUCAHHBIX 1
YEeTHIPEXYTOJILHUKOB NP PEIICHUH F€OMETPUUECKUX 3a7a4

61 HpI/IME.E‘HeHI/Ie CBOMCTB BIUCAHHBIX U ONMHUCAHHBIX 1
YEeTBIPEXYTOJILHUKOB MPHU PEIICHUH F€OMETPUUECKUX 3a7au

62 B3anMHOe pacnioniokeHHe IBYX OKPYKHOCTEH, 00mIre 1

KacaTCIbHBIC




63 KacanueokpyxHocTeit 1

64 KoHnTtposbHas pabota mo Teme "YTibsl B OKPYKHOCTH. 1
BrircanHble ¥ ONMCAaHHBIEYETHIPEXYTOJBHUKH
IToBTOpEeHuUe, 0600 1LIeHUE3HAHUI 4

65 [ToBTOpEHME OCHOBHBIX MMOHATUHA U METOAOB KypcoB 7/ 1 8 1
KJIacCcOB, 00001IeHNEe 3HAHUH

66 [ToBTOpEHNE OCHOBHBIX MOHATHH U METOJIOB KYpcoB 7 1 8 1
KJIACCOB, 0000IIeHrEe 3HAHNI

67 HToroBaskoHTpoIpHasIpadboTa 1

63 [ToBTOpEHME OCHOBHBIX MMOHATUHA U METOJOB KypcoB 7 1 8 1
KJIacCOB, 00001IeHNE 3HAHUH

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




9 KUVIACC

Ne KoauyecTBouyacon
Temaypoka
n/n Bcero

BexTopsl 12

1 Omnpenenenue BEKTOPOB. dusznueckuil u 1
FeOMETPUUYECKUN CMBICT BEKTOPOB

5 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB, YMHOKEHHE BEKTOpa 1
Ha YHUCIIO0

3 CrnosxeHue ¥ BBIYUTAHUE BEKTOPOB, YMHOKECHHE BEKTOpa 1
Ha YUCIIO0

4 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB, YMHOKEHHE BEKTOpa 1
Ha YHUCIIO0

5 Paznoxxenne BeKTopa 1o IByM HEKOJUTHHEAPHBIM 1
BEKTOpaM

6 KoopaunatsiBekTopa 1

7 CkansipHoe Mpou3BECHNE BEKTOPOB, €r0 MPUMEHEHHE 1
JUTSL HAXOKICHMSI ITUH U YTJIOB

3 CkanspHoe Mpou3BeIeHUEe BEKTOPOB, €ro MPpUMEHEHNE 1
JUTSL HAXOKJICHHMSI JITHH U YTJIOB

9 Pemenue 3aga4 ¢ noMOIIbIO BEKTOPOB 1

10 Pewienue 3aa4 ¢ TOMOIIBIO BEKTOPOB 1

11 [IpuMeHeHne BEKTOPOB s pelieHus 3aaa9 GU3uKu 1

12 Kontponbras pabora Ne 1 mo teme "Bektopsr” 1
JexapTOBBIKOOPAMHATHIHANJIOCKOCTH 9

13 JlexapTOBBI KOOPAMHATHI TOYECK Ha TIIOCKOCTH 1

14 YpaBHEeHHETIPSIMOMH 1

15 YpaBHEeHHETIPSIMOMH 1

16 Y paBHEHUECOKPYKHOCTH 1

17 KoopaunaTsl Touek nepecedeHysi OKpy>KHOCTH U IPSIMOM 1

18 MeTtoa KOOpAMHAT MPH PeIICHHUH T€OMETPHUUECKUX 3a]1ad, 1
MIPAKTUYECKHX 3aau

19 MeTto1 KOOpAMHAT MPH PEIICHUH T€OMETPUUYECKUX 3a/1a4, 1
NPaKTUYECKUX 3a/1a4

20 MeTtoa KOOpAMHAT MPH PeIICHUH T€OMETPHUUECKUX 3a]1ad, 1
MIPAKTUYECKHX 3aau

21 Kontponbnas pabora Ne2 r.I.O Teme " JlekapTOBBI 1
KOOPJMHATHI Ha TNIOCKOCTH
Tpuronomerpusi. TeopeMbl KOCHHYCOB M CHHYCOB. 16
PemiennerpeyroibHUKOB

29 Oonpez[eneHI/Ie TPUTOHOMETPHUECKUX (QYHKIUH YTIIOB OT 1
0° no 180°

23 DopMyITBITTPUBEICHUS 1

24 TeopeMakoCHHYCOB 1

25 TeopeMakoCHHYCOB 1




26 TeopeMakoCHHYCOB 1
27 TeopemacunycoB 1
28 TeopemacuHycoB 1
29 TeopemacuHycoB 1
30 HaxosaeHne UIMH CTOPOH U BEMYKH YIJIOB 1
TPEYTroJIbHUKOB
31 PemennerpeyronbHUKOB 1
32 PemennerpeyronbHUKOB 1
33 PemennerpeyronbHUKOB 1
34 PerienueTpeyroabHUKOB 1
35 [IpakTHyeckoe MpUMEHEHNE TEOPEM CUHYCOB H 1
KOCHHYCOB
36 [TpakTHueckoe NpUMEHEHNE TEOPEM CUHYCOB U 1
KOCHHYCOB
37 KonTponbHas N93 pabota no Teme "Pemenue 1
TPEYTroJIbHUKOB
IIpaBujibHbIE MHOTOYTOJIbHUKHU. /[JITHHA OKPYKHOCTH 8
H IUIOIIAAb Kpyra. Berunciaenuensiomauei
33 [TpaBuibHBIE MHOTOYTOJIBHUKY, BBIYUCIICHUE UX 1
3JIEMEHTOB
39 Yucno mt. JJIMHA0KPYKHOCTH 1
40 Yucino n. J[nMHa0Kpy)KHOCTH 1
41 JnMHaxyruokpyKHOCTH 1
42 Panuannasmepayria 1
43 [Tnomaapkpyra, CEKTOpa, CEerMEHTa 1
44 [Tnomanpkpyra, CeKTOpa, CErMEHTa 1
45 Kontponbnas pabora Ne4 mo temam "[IpaBunbHbIe 1
MHOrOYroJbHUKH. OKpY>KHOCTB".
IIpeoOpa3zoBanue nonodus. Merpuueckune 10
COOTHOLIEHHUSI B OKPYKHOCTH
46 [TonsiTre 0 MpeoObpa3oBaHUUTIONOOUS 1
47 CoOOTBETCTBEHHBICIJIEMEHTHINOT00HBIX QUTYD 1
48 CoOOTBETCTBEHHBICIJIEMEHTHITIOT0OHBIX QUTYD 1
Teopema 0 IpoU3BEACHUHU OTPE3KOB XOPJI, TEOpEMA O
49 MIPOU3BENICHUN OTPE3KOB CEKYIIUX, TEOPEMaA O KBaJparTe 1
KacaTeJIbHOU
Teopema 0 pou3BEACHUHU OTPE3KOB XOPJI, TEOpEMA O
50 MIPOM3BENICHUN OTPE3KOB CEKYIIUX, TEOPEMaA O KBaJparTe 1
KacaTeJIbHOU
Teopema 0 pou3BEICHUHU OTPE3KOB XOPJI, TEOpEMA O
51 MIPOM3BENICHUN OTPE3KOB CEKYIIUX, TEOPEMa O KBaJparTe 1
KacaTeJIbHOU
52 [IpuMeHeHne TeopeM B PELICHUH IeOMETPUUECKUX 3a1a4 1
53 [IpuMeHeHne TeopeM B PELICHUH IeOMETPUYECKUX 3a1a4 1




54 [IpumeHeHne TeopeM B pelIeHNH TEOMETPUUECKHX 3a/1a4 1
55 Kontponbnas padora Ne5 o teme "I[IpeoOpa3zoBanue 1
1no100us1. MeTpHUeCKUECOOTHOILIEHHSI B OKPY>KHOCTH'
JIBHKEeHUSITITIOCKOCTH 6
56 [ToHsATHE O IBMKEHUUIUIOCKOCTHA 1
57 [TapamnenpHBIIEPEHOC, TOBOPOT 1
58 [TapamnenpHBIIEPEHOC, TOBOPOT 1
59 [TapamnenpHbITIEPEHOC, TOBOPOT 1
60 [TapamnenpHbBIIEPEHOC, TOBOPOT 1
61 [IpuMeHeHre NBUKEHUI NIPU PEILCHNUH 3a1a4 1
IMoBTOpEeHue, 00001IeHNE, CHCTEMATH3AUMA3ZHAHU I 7
62 [ToBTOpeHue, 06001ICHNE, CHCTEeMAaTU3allUs 3HAHHA. 1
N3MepeHne reoMeTpruueCKuX BEIMYUH. TpeyroibHUKN
63 [ToBTOpEeHHE, 0600IIEHUE, CHCTEMAaTH3alIsI 3HAHUMN. 1
N3mepenune reoMeTpuIecKuX BeTUYHH. TpeyroJbHIKU
64 [ToBTOpeHue, 06001IeHNE, CHCTEeMAaTU3alNs 3HAHUA. 1
[TapannenpHble U NEPIEHIUKYISIPHBIC TPSIMbIE
[ToBTOpEeHME, 0000IIEHUE, CHCTEMAaTH3alIis] 3HAHUM.
65 OKpy’KHOCTb U KpyT. | €OMeTpuUeCKMENOCTPOEHUS. 1
VYTrabl B OKpY>KHOCTH
[ToBTOpeHue, 06001IeHNE, CHCTEeMAaTU3allNs 3HAHHA.
66 Brnucannbie u onMcaHHBIE OKPYKHOCTH 1
MHOTOYTOJTbHUKOB
67 HToroBasskoHTpoIbHasIpaboTa 1
68 [ToBTOpeHUe, 06001ICHNE, CHCTeMaTU3aAlUI3HAHHUHA 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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