rocyaapcreennoe Giopixernoe obueodpazoarensHoe yupexaenne Camapekoi 061acTu cpeanss
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OO11ee KOJIMUYECTBO YacoB 110 yueOHOMY Iuiany 204

Cocrasiena B coorBeTcTBUU ¢ [IpuMepHOil paboueil mporpaMmoi 1o reoMeTpuu

OnoOpena penieHueM eneparbHOT0 Y4eOHO-METOAMUECKOTO 00BEAMHEHUS TI0 00IIeMy 00pa30BaHHIO,
npotokon 3/21 o1 27.09.2021 1.

Y4eOHUKH:
[Toropenos A.B. I'eometpus 7-9. OAO "Uznarensctso "lIpocBemenne”, 2020 r.

Pacevorpera wa 3acenanun MO yuaurenet MareMaTikd., HHINKH, HHDODMATHKH. TEXHOIOTHH

Iporokon MNe 1 or« 24 » _ asryera 2022r.

Pyxosoaurens MO 1%5/’ Hugonoea T.I1..
(noanuce) (PHO)




MHOSACHUTEJIBHASA 3AIINCKA

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "TEOMETPUA"

Pabouas mporpamma mo yaeoHOMY Kypcy "I'eomeTpus" nis oOygaronuxcs 7-9 kimaccoB pazpaboTaHa Ha OCHOBE
denepanbHOro roCyJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHApTa OCHOBHOTO O0IIEro 00pa3oBaHus ¢ y46TOM U COBPEMEHHBIX
MHUPOBBIX TPEOOBaHUIl, IPEABIBIICMBIX K MATEMATHYCCKOMY 00pa30BaHUI0, U TPAJUIUI POCCUICKOTO 00pa30oBaHus, KOTOPBIC
00ECIICUYMBAIOT OBJIAJICHUC KIIFOUCBBIMU KOMIICTCHITUSMHE, COCTABIISIONIMMHU OCHOBY ISl HEMPEPHIBHOTO 00pa30BaHUs U
CaMOpa3BUTHS, a TAKXKE [[EIOCTHOCTh OOIIEKYIBTYPHOTO, TMYHOCTHOTO M TO3HABATEIILHOTO PA3BUTHA O0yJaronuxcs. B
MporpaMMe YUYTCHBI UCH U MOJIoKeHus KoHIenuu pa3BUTHs MaTeMaTHYecKoro oopazoBanus B Poccuiickoit @enepanuu. B
amoxy udpoBoi TpaHchopManuHu Bcex chep YeTOBEUSCKON AEATEIIFHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM COBPEMECHHBIM
genoBekoM 0e3 6a30Boi MaTeMaTHUECKON OATOTOBKU. Y Ke B IIKOJIE MAaTeMaTHKA CIYKHUT OMOPHBIM IPEIMETOM U U3YICHUS
CMEXXHBIX TUCIHIUINH, a OCIE MIKOJIBI pealbHOW HEOOXOJMMOCTBIO CTAHOBUTCS HENPEPEIBHOE 00pa3oBaHue, 94To TpedyeT
MTOJTHOIIEHHOH 0a30B0i 0011e00pa30BaTENEHON MOATOTOBKH, B TOM YHCIIE U MATEMaTHIECKOH.

3T0 00YCIOBICHO TEM, YTO B HAIIK JHU PACTET YHCIO MPOodeccHii, CBI3aHHBIX C HEMOCPEICTBCHHBIM IPUMEHEHUEM
MaTEeMaTHKH: U B cepe SIKOHOMHUKH, U B OM3HECE, U B TEXHOJIIOTHIECKUX 00IaCTAX, U NaXKe B TYMaHUTapHBIX chepax. Takum
00pa3oM, KpyT IIKOJIEHUKOB, U1 KOTOPHIX MaTeMAaTHKa MOXET CTaTh 3HAUUMBIM IIPEIMETOM, PACIIUPSETCS.

[pakTryeckas MOJE3HOCTh MATEMATHKH OOYCIIOBJICHA TEM, YTO €€ MPEAMETOM SBJISIOTCS
(¢byHIaMEHTaNIbHBIC CTPYKTYPBI HAIIICTO MUPA: IPOCTPAHCTBEHHBIC (POPMBI M KOJTMYCCTBCHHBIC OTHOIICHHS OT MPOCTEHINNX,
YCBaMBaEMBIX B HETIOCPEJCTBEHHOM OIIBITE, IO JOCTATOYHO CJIOKHBIX, HCOOXOTUMBIX JJIsl Pa3BUTHUS HAYYHBIX U TPUKIATHBIX UIACH.
bes KOHKPETHBIX MAaTEMATHUICCKUX 3HAHUN 3aTPpyAHCHO MOHMMAaHUC MPUHIIUIIOB yCTpOﬁCTBa " UCIIOJIb30BaHU COBpeMeHHOﬁ
TCXHUKH, BOCIIPUATUE U UHTCPIPETALIUA
pa3Ho00Opa3HOi colMaIbHOM, PKOHOMHYECKOH, MOMUTHYeCKON HH(popMarin, Mano3¢hdheKTHBHA
MTOBCEHEBHAS IPAKTHUECKAs ICATSIFHOCTh. KaX oMy deToBeKy B CBOCH YKH3HU MPUXOAUTCS BEITIONHATH PACUETH 1 COCTABIISTH
ANTOPUTMBI, HAXOTUTH U TIPUMEHATH (POPMYIIBL, BIaJCTh MPAKTHICCKUMHU IPUEMAMU TEOMETPUICCKUX H3MEPCHUH U MTOCTPOCHHUH,
YUTaTh HH(POPMAIIHIO, TIPEACTABICHHYIO B BUIE TAOJHII, THAarpaMM U rpaduKoB, KHUTH B YCIOBUAX HEOMPEACIEHHOCTH U TIOHUMATh
BEPOSTHOCTHEIA XapaKTep CIydaiHbIX COOBITHIA.

OIHOBpPEMEHHO ¢ pacIIipeHneM cep MpUMEHeHNsT MaTEMaTHKH B COBPEMEHHOM OO0IIecTBe BcE Ooliee BaKHBIM CTAHOBHTCS
MaTeMaTHYeCKUH CTUJIb MBIIJICHUS, HpOﬂBHHIOmHﬁCH B OHpe)IeHéHHI)IX YMCTBCHHBIX HaBbIKaXx. B IMpOoUECCC N3YUYCHUA MaTCMAaTUKN
B apccHall l'[pI/IéMOB 1 METOA0B MBINIJICHUS Y€JI0BEKAa €CCTCCTBECHHBIM 06pa30M BKJIIOYAIOTCA MHAYKOUA U ACTYKIIUA, 0606HIGHI/IG nu
KOHKpETHU3alus, anajiu3 U CUHTE3, KHaCCI/Iq)I/IKaHI/IH U cucTeMaTu3anms, a6CTpaFI/IpOBaHI/Ie 1 aHaAJIOrus4. O6’I)CKTI)I MAaTE€MaTHYCCKUX
YMO3aKJIFOUCHH, IPaBUIa UX KOHCTPYHPOBAHUS PACKPBIBAIOT MEXaHU3M JIOTMYCCKHUX MOCTPOCHHH, CIIOCOOCTBYIOT BEIPaOOTKE
yMeHHs1 (OpPMYIHPOBaTh, 0OOCHOBBIBATH U IOKA3bIBATh CYKACHHS, TEM CaMbIM Pa3BHBAIOT JIOTHYECKOE MBIIIIeHHE. Benyias posib
MPUHAJIC)KUT MATEMATUKE U B (bOpMI/IpOBaHI/II/I aHFOpHTMH‘IeCKOﬁ KOMITIOHCHTHI MBIIIJICHUA U BOCIIMTAHUHU yMeHI/Iﬁ }IeﬁCTBOBaTL
IO 33JJaHHBIM AITOPHTMaM, COBEpPIICHCTBOBATh M3BECTHBIC 1 KOHCTPYHUPOBATh HOBBIE. B miporiecce pemeHust 3aqa4 — OCHOBOH
y4eOHOH eATeTHPHOCTH Ha YPOKaX MaTeMaTHKH — PAa3BHBAIOTCS TAK)KE TBOPUECKAs W MPUKIIATHAS CTOPOHBI MBIILICHHS.

OOyueHne MaTeMaTHKe TaET BO3MOXKHOCTh Pa3BUBATh Y 00YYAIOMINXCS TOYHYIO, PAIlHOHATBHYIO U HH)OPMATHBHYIO PEUb,
YMEHHE OTOMPATh HanboJee MOIXOAIINE I3bIKOBEIC, CHMBOJIHYCCKIE, TPAaQHUECKIE CPEICTBA IS BRIPAXKCHUS CYXKICHUH U
HATJSTHOTO UX MPEICTABICHUS.

Heo0xonuMBIM KOMITOHEHTOM OOIIEH KYJIbTYPHl B COBPEMEHHOM TOJKOBAHUU SBIISIETCS 001IIee 3HAKOMCTBO C METOIaMU
IIO3HAaHUsA ﬂeﬁCTBHTeJ’IBHOCTH, MpEACTABJICHUC O TPEAMETE U METOJaX MAaTEMATHUKHU, UX OTJIINYMI OT METOAOB APYTrUX €CTECTBEHHBIX
Y TYMaHUTAPHBIX HAyK, 00 0COOEHHOCTSIX MPUMEHEHHS MaTeMaTHKH JJIsl PELICHUs HAYYHBIX U MPUKJIAJHbIX 33/1a4. Takum
o0pa3zoM, MaTeMaTH4ecKoe 00pa3oBaHUe BHOCUT CBOM BKJIaJl B pOpMHUpOBaHHE OOLIEH KyJIbTYpbl YeJIOBeKa.

I/I3yquI/Ie MAaTEMAaTHUKHU TAKXKE CHOCO6CTBy6T 3CTCTUYCCKOMY BOCIUTAHUIO YCJIOBEKA, TIOHUMAHUIO KPACOTHI U
M3AIIECTBA MATEMATHIECKUX PACCYKICHUN, BOCIPUATHIO T€OMETPUIECKUX (hOpM, YCBOCHHUIO HJIEH CHUMMETPHH.

OEJU N3YYEHUS YYEBHOT' O KYPCA "TEOMETPUS"

«MareMaTuKy yXe 3aTeM YYUTb HaJ0, 4YTO OHA YM B MOPSAJOK NPUBOAUTY», — MHCAI BEJIUKUHN pyccKuil yueHblii Muxaun
BacunbeBnu Jlomonocos. 1 B aToM cocTouT 01Ha U3 ABYX Heneil 00y4eHHsI TeOMETPHU KaK COCTABHOW YacTH MAaTEMaTHKH B
HIKoJIe. DTOM [eJIN COOTBETCTBYET JI0Ka3aTeNIbHas JIMHUS TIperojaBanus reoMeTpun. Clietys npeicTaBiIeHHOl padoueit
nporpamme, HaunHas C CeJIbMOT0 Kilacca Ha ypOKax TeOMEeTPHH O0Y4aloIUiicsl yUUTCS IPOBOIUTD I0Ka3aTelIbHbIE PAcCy KICHHM,
CTPOUTH JIOTHICCKUE YMO3AKITIOYCHU A, TOKA3bIBATh NCTUHHBIC YTBEPIKIACHUA U CTPOUTH KOHTP NPUMEPHI K JIOXKHBIM, IIPOBOAWUTH
paccyXIeHHS OT «IIPOTHBHOTOY», OTJINYATh CBOHCTBA OT MPHU3HAKOB, (POPMyITHUPOBATH OOpaTHBIE
YTBEPKIICHHS. YUEHHK, OBJIAJCBIINI HCKYCCTBOM PAacCyXAaTh, OyAeT MPUMEHATh €T0 U B OKPY’KaIOIIeH KU3HH.

Kax nucan reometp u nenaror Mrops @enoposuu Hlapsirus, «1oapsMu, IOHUMAOIIMMHU, YTO TAKOE JOKAa3aTEJIbCTBO,
TPYAHO U AK€ HEBO3MOXXHO MAHUIYJIMPOBATEY. M B 3TOM COCTOHT Ba)KHOE
BOCIUTATECIIBHOC 3HAYCHUC N3YYCHUA TCOMCTPUH, MTPUCYIIIEC UMEHHO OTEYECTBEHHON MaTeMaTH4YeCKOH 1KkoJjie. BMmecte ¢ Tem
aBTOPBI IPOTPAMMBI IPEIOCTEPETAIOT YUHUTEIS OT UINUIIHETO (hOopMann3Ma, 0COOCHHO B OTHOIIEHHH Ha4aJl U OCHOBAHUH
reomerpun. PpaHny3ckuii MaremaTrk JXKan J[peloHHE 10 3TOMY ITOBOJY BBICKa3aJicst Tak: «UTo KacaeTcs AeIMKaTHOH MpoOsieMbl
BBE/ICHHS «aKCHOM», TO MHE Ka)KeTCsl, YTO Ha IEPBBIX MOPaX HYXKHO BOOOIIE M30eraTh MPOU3HOCUTD CaMo 3TO cioBo. C Apyroii xe
CTOPOHBI, HE CIIEIyeT yIyCKaTh HU OJTHOM BO3MOXKHOCTH JaBaTh IPUMEPHI JJOTHYECKUX 3aKIIOYEHHUH, KOTOpbIe Kyaa B O0JIbILeH
Mepe, YeM HJIesl aKCUOM, SBIISIIOTCS UCTUHHBIMU M €IMHCTBEHHBIMU JIBUTATEISIMU MAaTE€MaTUYECKOTO MBILIIICHUS.

Bropoii 1ensio n3yueHus TeOMEeTPUHU SBISIETCS UCIOIb30BAHUE €€ KaK HHCTPYMEHTA P PEIIEHNH KaK MaTeMaTUUECKUX,
TaK ¥ MPAKTHYECKUX 33424, BCTPEUAIOMINXCS B pearbHON Xn3HN. OKOHYMBIINK KypC T€OMETPHH IIKOJIBHUK TOJDKEH OBITH B
COCTOSIHUH ONPEIEITUTh TEOMETPHUECKYIO (DUTYPY, OTIMCATh CIIOBAMH JAHHBIA YePTEK MM PUCYHOK, HAUTH IJIOIIA L 36MEITLHOTO
y4acTKa, pacCuuTaTh HEOOXOAUMYIO JJTMHY ONTOBOJIOKOHHOTO KaOelsl Wi TpeOyeMble pa3Mephl rapaka Jijisi aBTOMOOHIIS. DTOMY
COOTBETCTBYET BTOPAsi, BEIYUCIUTENbHAS JIMHIS B N3yUYCHIH T€OMETPHUH B IIKOJIE. JJaHHAS mpaKkTHYecKas JINHUS SABISETCS He MeHee
BaKHOW, 4eM riepBas. EmE [lmaTon nmpeanuceiBal, 9To0b «rpaxkaane [IpekpacHOro ropoia HU B KOEM ClIydae He OCTaBIISITN
T€OMETPHIO, BE/lb HEMAJIOBXHO JIake M000YHOE €€ NPUMEHEHNE — B BOCHHOM JIEJIE JIa, BIPOYEM, M BO BCEX HayKax — JUISt
JIy4IIEero UX YCBOCHUS: MBI BeJlb 3HaeM, Kakast OECKOHEUHasi pa3HHUIIA CYILECTBYET MEX/y YEJIOBEKOM NPUYACTHBIM K T€OMETPUH U



HETPUIACTHBIMY. J[JI1 3TOTO yUHUTENI0 peKOMEHTyeTCs IIOA0MPATh 3a/1a9i MPAKTHIECKOTO XapakTepa UL pacCMaTPUBACMBIX TEM,
YYUTH IeTeH CTPOUTH MaTEMATHICCKHIE MOJIEIH PEabHBIX KI3HEHHBIX CUTYalllil, IPOBOJUTH BEIYUCICHHUS U OICHUBATH
aZIeKBaTHOCTH TOJIYYE€HHOTO pe3ynbTaTta. KpaiiHe BaKHO MOJIEPKUBATD CBS3U T€OMETPUH C APYTUMHE MIPEeIMETaMi, MOTHUBHPOBATh
HCTIONB30BaTh ONPEACTICHNS T€OMETPHUECKIX (QUTYP W TOHSATHH,

JIEMOHCTPUPOBATH IPUMCHEHHE MMOJTyYCHHBIX YMEHUI B (DU3UKE M TEXHUKE. DTH CBSI3U HanOOJIee IPKO BUIHBI B TeMax «BeKTOpbI»,
«TpUroHOMETpUYECKHE COOTHOIICHU», «MeTon koopauHat) u «Teopema [Tudaropar.

MECTO YYEBHOI'O KYPCA B YYUEBHOM IIJIAHE
CornacHo yyeOHOMY IJIaHy B 7—9 knaccax u3y4aercs y4eOHblid Kypc «['eoMeTpusi», KOTOPBIN BKIIIOYAET CIICYIOLIHE
OCHOBHBIE pa3Jielibl coiepxkanus: «I'eomerpuueckie GUryphbl 1 X CBOMCTBay, «V3MepeHne reoOMeTpUIECKUX BETHIHHY, a TAKKE
«JlexapTOBEI KOOPIMHATHI Ha IIOCKOCTHY, «BeKTOPBI», «/|BIKeHUS IIIOCKOCTH» U «[IpeoOpa3oBaHus On00HsI».
Y4eOHbIH MIaH MpeaycMaTpiBacT H3ydeHHe TeOMETPHUN Ha 0a30BOM YPOBHE, HCXO/S U3 HE MeHee 68 ydeOHBIX 9acoB
B y4eOHOM TOIy, BCETo 3a TpH rofa odydeHuns — He MeHee 204 gacos.

COJEPKAHUE YYEBHOI'O KYPCA "TEOMETPHUS"

7 KJIACC

HauanbHble moHATHS reoMeTpun. Touka, IpsiMasi, OTPe30K, Iyd. YTois. Bunasl yrinos. BepTukanbHble U CMEKHBIE YIJIBL
Buccextpuca yria. JlIomanasi, MHOroyroisHUK. [lapamienbHOCTh U EPIEHAUKYISIPHOCTD NPSIMBIX.

CumMmerpuuHble hurypsl. OCHOBHBIE CBOICTBa 0ceBOH cuMMeTpuu. [IpuMepbl CHMMETPHH B OKPY’KaloOILEM MHpE.
OCHOBHBIE TIOCTPOCHUS C TIOMOILBIO LIUPKYJIS U IMHEHKH. TpeyronbHuk. BeicoTa, Mennana, OHcCeKTprca, UX CBOMCTBA.
PaBHOOeApEeHHBIN 1 paBHOCTOPOHHHUM TpeyrolsHUKH. HepaBeHCTBO TpeyroibHUKA.
ColicTBa 1 MPU3HAKY PAaBHOOEIPEHHOTO TPEyrojabHUKa. [IpU3HAKK paBEeHCTBA TPEYTOJILHUKOB.
CBoiicTBa M NPU3HAKY MapaIeNbHbIX NpsAMbIX. CyMMa yIiloB TpeyroibHUKa. BHeNIHNE yris
TPEYTrOJIbHUKA.

[IpsiMoyromnbHBIN TpeyroabHUK. CBOINCTBO MEAHAHBI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, MPOBEAEHHON K THIIOTEHY3E.
[Ipu3Haku paBeHCTBA NPAMOYTOJIbHBIX TPEYTOJbHUKOB. IIpAMOYTOJIbHBIN TPEYTOABHUK C YIIIOM B 30°.

HepaBeHcTBa B reoMeTpHu: HEPABEHCTBO TPEYTOJIbHNKA, HEPABEHCTBO O JUIMHE JIOMAaHOH, TeopeMa 0 OoJIbIeM
yriie 1 O0JIbILeH CTOPOHE TpeyroibHUKa. [lepreHnuKyJIsip 1 HaKJIOHHaSs.

I'eomerpuueckoe mecTo Touek. buccekTpuca yria u cepeluHHbIN NEPIEeHANKYIIAP K OTPE3KyY Kak
reOMETPHUUECKUE MECTa TOYECK.

OKpy>KHOCTb U KPYT, XOpJia ¥ TUaMeTpP, UX CBOCTBa. B3auMHOe pacmnonoxeHne OKpy>KHOCTH U IPSMOi.

KacaTenpHas u cexymas K okpykHocTH. OKpYKHOCTb, BIMCaHHas B yrojl. BiucaHHas u onucaHHast OKpY>KHOCTH
TPEYTOJIbHUKA.

8 KJIACC

YetsipéxyronpHuky. [TapamienorpamMmm, ero Npu3HaKky U cBoiicTBa. YacTHbIe Cilydan IapajuiesorpaMMoB (IIPSMOYTOJIBHHK,
poMO, KBaJpaT), UX NPU3HAKK M CBOMCTBA. Tpamnenus, paBHOOOKas Tparelys, e€ cBoiicTBa 1 npu3Haku. [IpsMoyronbHast Tpanemus.

Merton ynBoenus menuansl. LlentpansHas cummerpust. Teopema daneca 1 TeopeMa 0 MPONOPLUUOHANBHBIX OTPE3KaX.

CpenHue TMHUU TPEYTONBHUKA U Tpanenuu. LIeHTp Macc TpeyrojabHUKa.

[Togobue TpeyronbHUKOB, KodddumeHTt noxobust. [Ipu3Haku noxoous TpeyroibHUKOB. [IpuMeHeHne nogoous npu
peIIeHNH NPaKTHYECKUX 3aad.

CgoiicTa 1utomaaeit reoMmerpudeckux puryp. @opMyIisl Ui IIONMAAN TPEYTOIbHUKA, TTapaenorpaMmma, pomoa u
Tpaneiuu. OTHOIICHHE TUIOINAACH MOA00HBIX HUTYP.

Brruncnenue miomazaei TpeyroJ-HUKOB ¥ MHOTOYTOJIEHUKOB Ha KJIeT4aTol Oymare.

Teopema I[Tudaropa. [Ipumenenue Teopemsl [Tudaropa npu perieHnn MPakTUUECKUX 3a1a4.

CuHyc, KOCHHYC, TAHT€HC OCTPOTO YyIJIa IPSMOYTOJILHOIO TpeyroabHHKa. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO.
Tpuronomerpuueckne Gpynkunu yrios B 30°, 45° u 60°.

BrniucanHble U LIEHTpanbHbIE YIIIBIL, YTOJI MEXAY KacaTeIbHOW U XOPAOH. YTIIbI MKy XOpAaMH U CEKYIIHMU.
Bricannble 1 onmcanHble YeTHIPEXYroidbHUKY. B3anMHoe pacnonoxkenne qByx okpyxHocreil. Kacanne okpyskHocteit. OOmue
KacaTeIbHbIE K IByM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, KocuHyc, TaHreHc yrioB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO. DOPMYITBI IPHBEICHHS.

Pemenne TpeyrossHUKOB. TeopeMa KOCHHYCOB U T€OpeMa CHHYCOB. PellieHne npakTHYeCcKuX 3a1a4 ¢ UCTIONb30BaHIEM
TEOpPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanne momodus. [Tomodre cOOTBETCTBEHHBIX SJIEMEHTOB.

Teopema 0 IpoHU3BeIEHIH OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEICHIH OTPE3KOB CEKYIINX, TEOpeMa O KBapare
KacaTeJIbHOH.

Bexkrop, nnnHa (MOyib) BEKTOpPA, COHANPABIEHHBIE BEKTOPBI, IPOTHBOIIOJIOKHO HANPaBJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh
BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPaIlK HaJ BeKTopaMu. Pa3noxkeHue BEeKTOpa MO IByM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunatsl Bektopa. CkansgpHoe npou3BeieHIe BEKTOPOB, IPUMEHEHUE JUI HaXOXKICHUS AJUH U YIIIOB.

JlexapTOBBI KOOPAMHATHI HA INIOCKOCTH. YPaBHEHUS MPSIMOM U OKPYXKHOCTH B KOOPAUHATAX, IEPECEUCHUE OKPYKHOCTEH U
IpsIMbIX. MeTo KOOpAMHAT U €ro NPUMEHEHHUE.

IIpaBunbHBIE MHOTOYTOJIBHUKY. [ITMHA OKpY>KHOCTH. I'pafgycHas u pagraHHas Mepa yriia, BBIYHCICHUE JUIHH IyT
okpyxHoctei. [1nomane kpyra, ceKTopa, CerMeHTa.

JIBIXEHUs IUIOCKOCTH M BHYTPEHHHE CUMMETpHHU (GUTYp (31eMEeHTapHbIe IpecTaBiIeHust). [lapamnensHslii mepeHoc.
IToBoporT.

INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATHI
OcBoenue yueOHOro Kypca «I'eomeTpus» 0DKHO 00ecednBaTh JOCTH)KEHHE HAa YPOBHE OCHOBHOT'O OOILETO
00pazoBaHus CIEAYIONINX JIMYHOCTHBIX, METAIIPEAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB!



JJMYHOCTHBIE PE3YJbTATDI
JIMaHOCTHBIE pe3yAbTaThl OCBOSHUS MPOTPaMMBI y4eOHOTO Kypca «['eoMeTpus» XapaKTepru3yIOTCs:

IMaTpuoTnyeckoe BOCIUTAHHE:

MIPOSIBJICHUEM MHTEpECa K MPOIIIOMY M HACTOSAIIEMY POCCHHACKON MaTeMaTHKH, IIEHHOCTHBIM OTHOIIICHHEM K JTIOCTHIKEHUSAM
POCCHICKMX MaTEMAaTUKOB M POCCHICKON MaTeMaTUYeCKOH IIKOJIBI, K MCIIOIB30BAHUIO ATHX TOCTH)KCHUH B IPYTrUX HAYKaX U
MPUKIIATHBIX chepax.

I'pa:knanckoe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJIHCHHUIO 00SI3aHHOCTEH IpakIaHHHA U peaTU3alliK ero MpaB, MPEACTABICHUEM 0 MATEMAaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUI PA3IMIHBIX CTPYKTYP, SIBICHUIA, TPOLEAYDP IPaXKIAHCKOTO 00IIecTBa (BBIOOPHI, OIPOCHI U TIP. ); TOTOBHOCTHIO
K 00CYK/ICHUIO 3THYCCKUX MPOOJIEM, CBA3aHHBIX C MPAKTHYCCKUM IPUMEHCHHUEM JTIOCTHKCHUHN HAyKH, OCO3HAHUEM BaKHOCTH
MOPANBbHO-3THIECKHUX IPHUHIIUATIOB B ACATEIHHOCTH YIEHOTO.

Tpynosoe BociuTanue:

YCTaHOBKOH Ha aKTUBHOE YYacTHE B PEHICHUN MPAKTHUECKUX 337ad MaTEeMAaTHIECKOI HAaIlPaBICHHOCTH, OCO3HAHNEM BaKHOCTH
MaTeMaTHIecKoro o0pa3oBaHMs HA MPOTSHKCHUN BCEH )KU3HHU IS YCIICITHOH MPO(eCCHOHAIBHON AEATEIIFHOCTH H Pa3BUTHEM
HEOOXOIUMBIX YMCHHUI;

OCO3HaHHBIM BEIOOPOM U IMOCTPOCHUEM WHANBUAYAIEHONW TPASKTOPHH 00pa30BaHUA U JKU3HEHHBIX TUIAHOB C YIETOM JTHYHBIX
HUHTEPECOB M 00IIECTBEHHBIX MOTPEOHOCTEH.

IcTeTHYeCcKOe BOCIUTAHUE!

CHOCOOHOCTHIO K AMOIMOHATIBHOMY M A3CTETUYECKOMY BOCIIPHUATHIO MATEMaTHUECKUX 00BEKTOB, 3a]1a4, PEIICHUH,

paccyXICHUN; YMECHHIO BUICTh MATCMAaTHUCCKUE 3aKOHOMEPHOCTH B HCKYCCTBE.
LleHHOCTH HAYYHOTO MO3HAHUS:

OpHEHTAINeH B IEATEIFHOCTH Ha COBPEMEHHYIO CHCTEMY HayYHBIX IPEICTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX

Pa3BUTHS YeTOBEKa, IPUPOIBI H OOIIECTBA, MOHUMAHUEM MaTEeMaTHICCKOH HayKH KaK c(hephl 4eIT0BEUECKON AeITENbHOCTH,

JTAIoB €€ Pa3BUTHA U 3HAYUMOCTHU AJIs1 pa3BUTHUS LIUBUIIN3AIIUH; OBJIAACHHUEM SA3BIKOM MAaTEMAaTUKU U MaTEeMaTHICCKOM
KyHLTypOﬁ KaK CpeACTBOM INO3HAHUA MUPA, OBJIAACHHUEM HpOCTCﬁmHMH HaBbIKaMH I/ICCHGZ(OBaTeHLCKoﬁ
ACATCIbHOCTH.

dDu3nyeckoe BOCNUTaHUE, JOPMUPOBAHUE KYJIbTYPHI 310POBbS H YMOLIHOHAIBHOTO (JIAT OOy IHSI:
TOTOBHOCTBIO MIPUMEHSITh MATEMaTHUCCKUE 3HAHUS B HHTEPECAX CBOCTO 3/I0POBbBs, BEACHHUS 370pPOBOro 00pasa XU3HHU (3710pOBOE
MUTaHKUe, COATaHCUPOBAHHBIN PEXXUM 3aHSTHII U OT/IBIXA, PETYIApHas Gpu3nueckast akTHBHOCTb);
c(hOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCUH, MPU3HAHUEM CBOCTO MIPaBa Ha OIIHUOKY M TAKOTO XKE MPaBa APYroro 4eaoBeKa.
IKoJIOrHYecKoe BOCIUTAHHE:
OpHUCHTAIMCH Ha MPUMCHCHUE MAaTEMaTHYCCKUX 3HAHUM JJIs1 PEIICHU 33/1a4 B 00JIACTH COXPAHHOCTH OKPYIKAIOIICH Cpe/Ibl,
TJIaHUPOBAHUS MMOCTYIIKOB U OIIEHKH X BO3MOKHBIX HOCHC}ICTBI/Iﬁ JIIsL Oprncanmeﬁ CpeabI;
OCO3HaHHEM TII00aTHHOTO XapaKTepa SKOJOTHISCKUX MPOOIIEM U ITyTeH UX PEeIIeHHs.
JIndHOCTHBIE Pe3yJabTaThl, 00eceYnBAOIIHE ATANTANNI0 00yYAI0IIErocsi K H3MeHSIOIHMCH YCI0BHIAM
COLMAIBLHON U MPUPOAHOI cpelbl:

— TOTOBHOCTBIO K JICHICTBHSM B YCIOBHUIX HEONPEACIEHHOCTH, TOBBIIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH Yepe3 MPaKTHYECKYIO ACATEIEHOCTh, B TOM YHCJIE YMEHUE YIUTHCS Y IPYTUX JIIOACH, IPHOOpEeTaTh B
COBMECTHOH JIeATEITFHOCTH HOBBIC 3HAHUS, HABBIKH U KOMITETCHIINU U3 OTBITA JPYTUX;

— HEeoOXOAMMOCTHIO B (JOPMHUPOBAHMH HOBBIX 3HAHUIL, B TOM 4YHCIie (GOpMYIHUPOBATH HIEH, TOHSITHS, TUIIOTE3bI 00
06’LeKTaX U1 SABJICHUAX, B TOM YUCJIE PaHEC HEC U3BCCTHBIX, OCO3HABAThH Jle(bI/IHI/ITI)I CO6CTBCHHLIX 3HAHUH U KOMHeTeHTHOCTeﬁ,
IIJIAHUPOBATh CBOE PAa3BUTHUE;

— CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCIIPHHUMATh CTPECCOBYIO CUTYAIIUIO KaK BBI30B, TPEOYIOIIHIA
KOHTpMEp, KOPPEKTUPOBATh MPUHUMAEMbIE PEIICHNUS U AHCTBU, (JOPMYITHPOBATh U OLIEHUBATH PUCKU U MOCIIECTBUS,
(hOpMHUPOBATEH OIIBIT.

METANPEAMETHBIE PE3YJIbTATHI

MerTampeqMeTHbIC Pe3yIIbTaThl OCBOCHHUS MPOrpaMMBbl y4eOHOTO Kypca «[ eoMeTpus XapaKTepU3yTCs OBIaICHUEM
VHUBEPCANbHbIMU RO3HAGAMEIbHBIMU OCICIBUAMU, YHUBEPCANbHBIMU KOMMYHUKAMUBHBIMU OCUCMEUAMU U YHUBEPCATLHLIMU
PeyNAMUBHBIMU OeUCMBUAMU.

1) Yuusepcanvuvie nosnasamenshsle oeticmsus obecneyusarom Gopmuposanie 6A308bIX KOZHUMUBHBIX NPOYECCO8
obyuarowuxcs (oceoerue Memooo8 NO3HAHUSL OKPYHCAIOUe20 MUPA, NpUMeHeHUe J102UYeCcKUX, UCCIe008amenbCKUX onepayull,
yMmenutli pabomamu ¢ ungopmayueti).

Ba3oBble JlorHYecKHe AeiicTBUS:

— BBIABJIATH U XapaKTCPU30BATh CYHICCTBECHHBIC MMPU3HAKN MATEMATHYCCKUX O6’beKTOB, HOHHTHﬁ, OTHOIIIEHUN MEXKOY
TIOHATUSAMU, (pOpMyJ'II/IpOBaTB OIIPEACIICHUA HOHHTHﬁ; yCTaHaBJIMBATh CyH_[eCTBeHHLIﬁ IIPpU3HAK Knaccmb HUKalnuu, OCHOBAHHUA
I O606H_[eHI/I$[ 1 CpaBHCHUA, KPUTEPUHN ITPOBOAUMOTO aHAJIN3A,

— BOCIIPHHUMATH, (OPMYIHPOBATH U IPEOOPA30BBIBATh CYKICHHS: YTBEPAUTCIbHBIC H OTPHUIIATEIIBHEIC,
€JIMHUYHBIC, YaCTHBIC U O0INHUE; YCIOBHEIC,

— BBIIBIATH MAaTEMaTHYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUHs B (PaKTax, JTaHHBIX, HAOIIOACHUSIX U
YTBEPIKICHUSX; MPEIaraTh KPUTECPUU JIJIs BEISIBIICHUS 3aKOHOMEPHOCTEH M MPOTHBOPCYHIA;

— JIeJIaTh BBIBOJIBI C MCIIOJIb30BAHHEM 3aKOHOB JIOTUKH, ICIYKTHBHBIX U MHAYKTUBHBIX YMO3AKIFOUCHHIHA,
YMO3aKJIFOUCHHI [0 aHAJIOTUH;

— pa30upaTh JOKa3aTeIbCTBA MATEMATHICCKUX YTBEPKICHHUH (TIPSIMBIE M OT IPOTUBHOTO), IIPOBOANUTH CAMOCTOSTEIEHO
HECIIOKHBIE TOKAa3aTeIHCTBa MAaTEMAaTHICCKUX (PaKTOB, BRICTPAUBATh apTyMEHTAIINIO, IPUBOJNTE IPUMEPHI U KOHTPIIPHUMEPHI;
000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

— BBIOHpaTH crioco0 pemeHus yaeOHo# 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHMSI, BRIOMPATh
Hanbosee MOIXOAIIINN ¢ YIETOM CaMOCTOATEIFHO BRIICIIEHHBIX KPUTEPHEB).

ba3oBble nccienoBaTe/ibCKue 1eiCTBUA:



— JCIIONIBF30BATh BOIIPOCH KaK MCCIIEAOBATEIHCKII HHCTPYMEHT MTO3HAHUS; (OPMYIHPOBATEH BOIIPOCH], PUKCUPYIOIIHE
MIPOTHBOpPEUHE, IPOOIEMY, CAMOCTOSTEIIFHO YCTAHABIMBATE HCKOMOE U TaHHOE, (POPMUPOBATH THITOTE3Y, ApTYMEHTHPOBATEH CBOIO
MTO3UIINI0, MHECHHE,;

— TIPOBOIMTH IO CAMOCTOSTEIFHO COCTABIICHHOMY IUIaHy HECITIOXKHBIN SKCIIEPUMEHT, HeOOIBIIIOE UCCIe 10 BaHHE IO
YCTaHOBIICHUIO OCOOEHHOCTEH MaTeMaTHueckoro 00beKTa, 3aBUCHMOCTEN 00BEKTOB MEXAY COOOH;

— €aMOCTOSTEJILHO (POPMYIIHPOBaTh 0000IIEHHS ¥ BBIBOJIBI IO pE3YJIbTaTaM IIPOBEJEHHOTO HAOIIOICHNS,
HCCIIeJOBaHMs, OLIEHUBATH JOCTOBEPHOCTH ITOJyYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIEHHIH;

— IIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHUE IIPOLIECCA, a TAKIKE BBIBUIaTh IPEIIOIOKEHUS O €0 PA3BUTUH B HOBBIX
YCIIOBUSIX.

Pabora c uHpopmanueii:

— BBIIBILTH HEJOCTaTOYHOCTH M M30BITOYHOCTH HH(POPMAITNH, JAHHBIX, HEOOXOIUMBIX IS PELICHNUS 33124,

— BBIOMpATh, aHATU3UPOBATH, CHCTEMATU3UPOBATh U HHTEPIIPETUPOBATh HH(POPMAILIHIO PA3ITUYHBIX BHIOB U GOPM
TIPEICTaBIICHNUS,

— BBIOHpaTh (hopMy TpeCTaBICHNS HH(POPMAITUH U WILTFOCTPHPOBATE pelIaeMble 33/1a4H CXEMaMH, JHarpaMMaMHy, HHOH
rpaduKoi ¥ NX KOMOMHAIUSIMI;

— OLIEHWBATH HAJIEKHOCTH HHPOPMAIIUH IT0 KPUTEPHSIM, IPEITIOKCHHBIM YIUTEIIeM HITH
c(hOpMyIHPOBAHHBIM CaAMOCTOSITENBHO.

2) VYuusepcanvuvie Kommynukamuehsle delicmsus 06ecnequsaion chopmupo8aHHOCms COYUAIbLHBIX HABLIKOG
obyuarowuxcs.

OO0menue:

— BOCIPHUHHUMATh U (GOPMYIIHPOBATH CY>KACHHS B COOTBETCTBUU C YCIOBHSIMH M IIEISIMU OOLIEHHUST; SICHO, TOYHO,
TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PCHUS B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS IO XOAY PEIICHUS 3a1auH,
KOMMEHTHPOBAThH MOJTYICHHBIA PE3YIbTAT;

— B X0JIe 00CYKICHHS 3a0aBaTh BOIIPOCHI TI0 CYIIECTBY 0OCYKIaeMOH TEMBI, IPOOJIEMEI, pemaeMoii 3a1a4mu,
BBICKa3bIBaTh HJICH, HAIICJICHHBIC Ha MTOUCK PEUICHHUS; COMTOCTABIATE CBOU CYKICHHS C CYKICHUSIMH JAPYTHX YIaCTHHKOB
nuanora, 0OHapyKUBATh Pa3InUKe U CXOACTBO MO3UIHIL; B KOPPEKTHOU opMe (GOpMyTHpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHUS,

— TIPECTABIATH PE3YIbTATHI PEIICHHS 3aJa9H, SKCIICPUMEHTA, HCCIICIOBAHM, IPOCKTA; CAMOCTOSATEIIFHO BEIOUPATh
(bopMaT BBICTYIUICHHS C YYETOM 33/1a4 IIPE3CHTALMU U OCOOCHHOCTEH ayJUTOPHH.

CoTpyaHu4ecTBo:

— IOHUMATh U MCIOJIB30BATh IIPEUMYIIECTBa KOMaHHOM U MHANBUIYalbHON paboThl IIPU PELICHUH y4eOHbBIX
MaTeMaTHYeCKHX 3a]1ay;

— TPUHUMATh [1€Jb COBMECTHOH 1eATeIbHOCTH, INTAHUPOBATh OPTaHU3aIMI0 COBMECTHOMN paboThI, paclipeIesIaTh BUIBI
paboT, JoroBapuBaThCs, 00CYKIATh MPOIECC U PE3yIbTAT PAOOTHI; 0000IIATh MHECHHSI HECKOJIBKUX JTFOICH;

— ydYacTBOBATh B TPYIIOBEIX (hopMax paboThl (00CyxaeHus, 0OMEH MHESHUSIMH, MO3TOBBIC IITYPMBI U JIp.);

— BBIMOJHATH CBOO YacTh paOOTHI M KOOPAUHUPOBATH CBOU ACUCTBHS C IPYTHMH WICHAMHU KOMAaH/IBL,

— OLICHWBATh KAYEeCTBO CBOETO BKJIA/a B OO MPOAYKT 10 KPUTEPHUIM, CHOPMYIHUPOBAHHBIM YUYACTHHUKAMU
B3aUMOIEUCTBHUS.

3) Vuusepcanvrvie pecynamuensle oeticmsus 0becnequ8arom GopmMupo8aHue CMolCio8biX YCMAHOBOK U HCUSHEHHBIX
HABbIKOG TUYHOCU.
Camoopranu3anus:
CaMOCTOSITENIFHO COCTABIIATH IJIaH, aITOPUTM PEIIeHH 3a/1a4l (MM €ro 4acTh), BRIOUPATh CIIOCO0 pELIeHUs C YUETOM
HMEIOLINXCSl PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BApUAHTHI PEILICHUH C
y4€TOM HOBO# HH(pOpMAIIUH.

CaMOKOHTPOJIb:

— BJAAETh CIIOCO0AMH CAMOIPOBEPKH, CAMOKOHTPOJIS IPOIIECCa U pe3yNbTaTa PelIeHUs] MaTeMaTHIeCKOH
3aa4u;

— TPeABHIETh TPYAHOCTH, KOTOPbIE MOT'YT BOSHUKHYTH PH PELICHUH 33/1a41, BHOCUTH KOPPEKTHBHI B IESTEIBHOCTD Ha
OCHOBE HOBBIX 00CTOSITENILCTB, HAHJICHHBIX OIMINOOK, BBISBJICHHBIX TPYAHOCTEH;

— OIIEHMBATh COOTBETCTBUE PE3YJIbTATA JEITEILHOCTH MIOCTABICHHON 1IETM U YCIIOBUSIM, OOBSCHATH IPUIHHBI
JIOCTHIKEHUSI WIIN HEJOCTH)KEHHMS 1IEJIH, HAXOIUTh OIINOKY, 1aBaTh OLEHKY MPHUOOPETEHHOMY ONBITY.

HNPEJIMETHBIE PE3YJIBTATBI

OcBoenne yueOHOro Kypca «['eoMeTpus» Ha ypOBHE OCHOBHOTO OOIIETr0 00pa3oBaHus JOJDKHO 00eCTIeYnBaTh
JOCTHIKEHUE CICAYIOMUX MPEAMETHBIX O6pa3OBaTeIIBHBIX PE3YyIbTATOB:
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— Pacno3HaBaTh N3y4YeHHbIE TEOMETPUIECKHIE (BUTYPBI, ONPEACIATh UX B3aUMHOE PACIIONIOKEHUE, H300paxKaTh
TCOMETPHUUCCKHUE (pl/IprBI; BBITIOJTHATD YEPTECIKU IO YCIIOBHUIO 3a1a4H. I/I3MepﬂTL JIMHEWHBIE U YIJI0BBIC BEJIMYHHBI. Pemate 3a1a4n
Ha BBIYHCIIEHHE JJIMH OTPE3KOB U BEJIMYHH YTJIOB.

— Jlenats rpyOy1o OLEHKY JIMHEHHBIX U YTIIOBBIX BEJIMUUH MIPEAMETOB B PEAIBHOM XKHU3HHU, Pa3MEPOB MPUPOJTHBIX
00bekTOB. Paznuyare pa3mMepsl 3THX 00BEKTOB MO MOPSAKY BETHYHHBI.

— CTpouTh YepTEkKH K TEOMETPHUECKUM 3aJadaM.

— Tlonb30BaThes IPU3HAKAMM PABEHCTBA TPEYTOJILHUKOB, UCIIOJIb30BATh IPU3HAKK M CBOWCTBA paBHOOEAPEHHBIX
TPEyroJbHUKOB TIPH PELICHUH 33/1a4.

— IIpoBoauTk JIOTHYECKHE PACCYKICHHS C HCIIOIB30BAHNEM T€OMETPUIECKAX TEOPEM.

— Ilonb30BaThCs MPU3HAKAMH PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJbHUKOB, CBOMCTBOM MEJIMAHbI, IPOBEIEHHON K
THIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIHUKA, B PEIICHUN TeOMETPHICCKHX 3a/1a4.

— OmpenensTs napauIeTbHOCTh MPSMBIX C IIOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT ¢ HUMH ceKymas. OnpenensiTh
MapajuieIbHOCTh MPSIMBIX C MIOMOIIIBIO0 PABEHCTBA PACCTOSIHUM OT TOUEK OJIHOM MPSIMOM 10 TOUEK APYTrOu MpsIMOH.

— Pemats 3agaun Ha KieTyaToi Oymare.



— IIpoBOANTH BEIYHMCICHUS M HAXOIUTh YUCIOBBIEC 1 OYKBCHHBIC 3HAUECHHS YIJIOB B TCOMETPUIECKUX 3a/1a9ax C
UCTIONIb30BAaHHEM CYMMBI YTJIOB TPEYTOJIbHUKOB M MHOTOYTOJIbHIKOB, CBOHCTB YIJIOB, 00Opa30BaHHBIX MPH MIEPECECUCHNUH JIBYX
MapauIeNbHBIX IPSAMBIX CeKyIel. PenraTs mpakTiudeckne 3a1adi Ha HaXOXKICHHUE YTIIOB.

— Brnanets moHATHEM T€OMETPHIECKOTO MECTA TOUEK. YMETh ONPEAEIATh OMCCEKTPHUCY yIila U CEPEIMHHBIH
HNEePHIeHAUKYIISAP K OTPE3KY Kak FT€OMETPUUECKUE MECTa TOUEK.

— @opMyIUpOBaTh ONPEEIEHUS] OKPYKHOCTH M KpyTa, XOPJIbl U TUaMETPa OKPY>KHOCTH, ITOJIb30BATHCS UX
cBOMcTBaMH. YMETh IPUMEHATh 3TU CBOICTBA MPU PEIICHUH 3a/1ay.

— Brnanets noHATHEM ONMCAHHOW OKOJIO TPEYTOJbHHUKA OKPY)KHOCTH, YMETh HaXouTh €€ 1eHTp. [lonb3oBaThes pakramu
0 TOM, YTO OMCCEKTPUCHI YIJIOB TPEYroJbHUKA [IEPECEKAIOTCS B OHOW TOUKE, U O TOM, YTO CEPEAMHHbIEC IEPIICHANKYIISPBI K
CTOpPOHAaM TPEYToJIbHHUKA NIEPECEKAI0TCs B OHON Touke.— BiaseTs NoHATHEM KacaTelbHOU K OKPYKHOCTH, MOJIb30BATHCS
TEOPEMOH O NEPNEHIUKYJISIPHOCTH KacaTeNbHON U paauyca, Ipo BEAEHHOIO K TOUKE KacaHUsl.

— Tlonp30BaThCs MPOCTEHIINMI T€OMETPUIECKIMH HEPABEHCTBA MU, TOHMMATh UX MPAKTUYECKHH CMBICI.

— IIpoBOANTH OCHOBHBIE TEOMETPUIECKHE IOCTPOCHHUS C IOMOIIBIO IIMPKYJIS M IMHEHKH.
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— Pacno3HaBaTh OCHOBHBIE BH/BI YETHIPEXYTOJIBHUKOB, MX 3JIEMEHTHI, IT0JIb30BAThCSI X CBOWCTBAMHU IIPU PEIICHUT
TEOMETPUUYCCKHX 3a1ad.

— IIpuMeHsTh CBOWCTBA TOUKHU IIEPECCUCHNUST MEANAH TPEYTroJIbHUKA (LIEHTPa MacC) B PEILICHUH 3a71ad.

— Bnanets noHsATHEM CpeHEN IMHIM TPEYToJbHUKA U Tpaleluy, IPUMEHATh UX CBOIICTBA IPU peIICHUH
TreOMETPHUUECKUX 3a7a4.

— ITonb3oBatkcs Teopemoint Paiieca U TEOPEMOH O IPONOPLUOHAIBHBIX OTPE3KaX, IPUMEHSITh UX IS PELICHUS
MIPAKTUYECKUX 3a/1a4.

— IIpumeHsATh MpU3HAKH NOZOONS TPEYTOIbHUKOB B PEIICHNH T€OMETPHUCCKHX 3a7ad.

— Tlonp3oBaTbest Teopemoit [Indaropa st pereHust reoMEeTPUUECKUX U MPAKTHYECKHX 3a1ad.— CTpounTsb
MaTeMaTHYECKyI0 MOJIENb B ITPAKTHUECKHX 337a9aX, CAMOCTOSATEIBHO JETIaTh YePTEK U HA XOJUTh COOTBETCTBYIOIIHE ATHHBI.

— Brnanets moHATHAMY cHHYCa, KOCHHYCa M TAHT'€HCA OCTPOTO YIJIa MPSIMOYTOJIBHOTO TpeyrojabHnka.— [lomp3oBaThes
STHMH MOHTHS MU JUTS PEIICHHS IPAaKTUIECKUX 3a/ad.

— Bpruaucnars (pa3nuyHbIME crioco0aMn) U0 TPEYTONIbHIKA U U011 MHOTOYTOJIBHBIX (UTYp (TIOTB3YSCh, TAE
HE00X0IUMO, KaIIbKYJISITOPOM).

— IIpuMeHsTH NONy4YEHHBIE YMEHUS B IPAKTUYECKUX 3a7a4ax.

— BJ'IaI[eTb TMOHATHUAMU BIIMCAHHOTO U NEHTPAJIbHOI'0 yTIJjia, UCIIOJIB30BaTh TCOPEMBI O BIIMCAHHBIX YTIJIaX, yrijax
MEXJy XOpJaMHt (CeKyIIUMH) U YIJIe MeXy KacaTeIbHONH M XOPI0M IPH peIIeHnH TeOMeTPUIeCKUX 3a1au.

— BJ'IaI[eTb MOHATUCM OIIMCAHHOI'O lleTpréXyl"OﬂbHI/IKa, MPUMCHATH CBOMCTBA OIMCAHHOT'O
YETBIPEXYTOJIBHUKA [IPU PELICHUH 3a/]1a4.

— IIpuMeHATH MoTy4YeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTH MaTEMAaTHIECKNE MOJIEIIH AJIsl 3a1a4 pealbHON JKU3HH U
IIPOBO/INTH COOTBETCTBYIOIINE BHIUUCICHUS C IIPUMEHEHHEM TT0100MsI M TPUTOHOMETPUH (T10JIB3YSICh, Iie He00XO0IMMO,
KaJIbKYJISITOPOM).
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— 3HaTh TPUTOHOMETPUUECKHE (QYHKIIMU OCTPBIX YTIOB, HAXOJHUTH C MX IIOMOIIBIO PA3IIMYHbIE 3JIEMEHTHI IPSMOYTOIEHOTO
TpeyrolbHUKa («pEelIeHHe IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoMuTh (C IMOMOIIBIO KaIbKYJIATOPA) [UIMHBI U YTJIbI IS
HETAOIMYHBIX 3HAYCHMIA.

— Ilonap30BaThCs (l)OpMyJ'IaMI/I MPUBCACHNA 1 OCHOBHBIM TPUT'OHOMETPUICCKHUM TOXKIACCTBOM JId HAXOXKIACHUA
COOTHOIICHHUH MECXKAY TPUTOHOMETPUICCKUMU BEJIMYMHAMU.

— HWcnons3oBath TEOPEMBI CUHYCOB Y KOCMHYCOB JIs1 HAXOXKACHUA PA3JIMYHBIX 3JIEMEHTOB
TPEYroJbHUKA («PEIIeHNE TPEYTOJILHUKOBY), IPUMEHSTh UX TPU PEUICHUH TeOMETPUUECKHX 3a7ad. — BageTb MOHITHIMH
npeoOpa30BaHMsl TO100MsI, COOTBETCTBEHHBIX 3JIEMEHTOB MOJO0OHBIX (uryp. — Iloap30BaThCcs cBOWCTBaMU 1OJ00MS
MIPOM3BOJIBHBIX (PUTYp, YMETh BBIUUCIIATH JUIMHBI M HAXOAUTH YIJIbI y MOJ0OHBIX ¢uryp. [IpumensTs cBoiicTBa mogodus B
MPAaKTUYECKUX 33][auax.

— VYMeTb NpUBOJUTH PUMEPHI MOJAOOHBIX QUTYp B OKPYKAIOIIEM MHUPE.

— Tlonb30BaThCs TEOpEMAaMU O IPOU3BEIECHHH OTPE3KOB XOPJ, O IPOU3BEIEHUH OTPE3KOB CEKYIUX, O KBaapare
KacaTeJabHOM.

— Tlonp30BaThCs BEKTOpAaMU, TOHUMATh UX TEOMETPHUYECKUI U QH3UUECKUI CMBICT, IPUMEHSTh UX B PEIICHUT
TEOMETPUUECKUX M (PU3NUIECKUX 3a/1a4.

— HpI/IMeHSITB CKAJIIPHOEC MTPOU3BCACHUC BEKTOPOB JUIA HAXOXKACHUA IJIMH U YTJIOB.

— Ilonp30BaThCs METOAOM KOOPpAWHAT Ha IJIOCKOCTH, TPUMCHATH €0 B PCIICHUN I'COMETPUICCKUX U MPAKTUICCKUX 3a1a4d.

— BHa}leTB MOHATHUAMMU IPABUJIBHOI'O MHOTOYT'OJIbHUKA, JUTMHBI OKPYXKHOCTH, JJIMHBI TYT'Y OKPYKHOCTHU U
palvaHHON MepHI yIila, YMETh BEIYUCIIATH IUIOMIA/Ib KPYra U ero yacTe.

— IlpuMeHATh NONy4YEHHbIE YMEHHS B IPAKTUYECKUX 3a]a4ax.

— Haxomute ocu (MM HEHTPBI) CHMMETPUH GUTYp, TPUMEHSTh JIBH)KEHHS INIOCKOCTH B IPOCTEHIINX CITydasiX.

— IIpuMeHATh NONy4YEHHbIE 3HAaHHS Ha IPAKTUKE — CTPOUTh MaTEMATUUECKHUE MOAEIH JUI 33734 peallbHOU JKU3HU U
MIPOBO/IUTH COOTBETCTBYIOIINE BBIYMCIICHUS C IPUMEHEHUEM 10100Ms M TPUTOHOMETpUYECKUX (PyHKUuit (TI0JIB3YsCh, Ilie
HEO0XOIUMO, KAIBKYJIATOPOM).
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Pazmen 1. [Ipocteiimme reomeTprdeckie GUIYpPH U

WX CBOHCTBA. I/I3MepeHHe TCOMETPHUUICCKUX BEJINYNH.

1.1.

[Ipocreiimme reoMeTpUIecKrue 0OBEKTHI
[TOYKH TPSIMBIE, JIyIH U yTIIbI,
MHOTOYTOJIbHUK,

lTomMaHasi.

3

0

0

DopMyIHpOBaTh OCHOBHBIC IIOHATHS U ONPEACICHUS;
Pacrio3HaBaTh U3y4YeHHBIE TEOMETPHUYECKHE (PUTYPBI, OTIPEAEIATh UX
B3aHMHOE PACIIOI0KEHHE BBIMONHATD YEPTEK MO YCIOBHIO 3aauH;

|V cTHBII
orpoc;

1.2.

CMeKHBIE 1 BEPTUKAJIbHBIC YTJIbI.

Pacrio3HaBaTh N3y4YeHHBIE TEOMETPHUYECKIE (PUTYPHI, ONIPEAEIISATH UX
B3aHMHOE PACIIOI0KEHHE BBIMOIHATH YEPTEK MO YCIOBHIO 3aJa4H;
[IpoBOOUTH MPOCTENIINE TOCTPOEHUS C MOMOUIbIO LIUPKYJIS M TMHEUKH;
3MepsATh TUHEIHHbIE U YTI0BbIC BEIUYUHBI TEOMETPUYECKUX U
MPaKTHIECKHX 0OBEKTOB;

OmnpenensiTh «Ha I71a3» pa3Mepbl pealbHbIX 00BEKTOB, IPOBOJUTE IPyOyI0
OLIEHKY MX pa3MepoB.;

|Y cTHEII
lompoc;

1.3.

IPaGoTa ¢ mpocTeHIINMH YepTeKaMH.

[M3MepsITh TMHEHHBIE U YIIIOBBIC BEIMYHHBI TE€OMETPHIECKUX H
MPaKTUIECKUX OOBEKTOB;

OmnpenensiTh «Ha I71a3» pa3Mephbl pealbHbIX 00BEKTOB, IPOBOJUTE IPyOyI0
OLIEHKY X pa3MepoB.;

IPeraTs 3agauy Ha BEIYMCICHHE JUTHH OTPE3KOB U BEIUYUH YTIIOB;
Pemate 3a1aun Ha B3aMMHOE PAacHOJIOKEHHE reOMeTpUUECKUX (uryp;

Y cTHBII
orpoc;

1.4.

HSMCpCHI/Ie JIMHEHHBIX U YIJIOBBIX BEIWYWH,
BBIYUCIICHHUEC OTPE3KOB U YIJIOB.

Pemate 3a1a4n Ha BEIYHMCIICHUE IJIMH OTPE3KOB U BEINYUH YIJIOB;
PemaTs 3aa4n Ha B3aUMHOE PACIIOJIOKEHHIE TeOMETPHIECKUX Quryp;
[TpoBOIUTH KIACCH(HKAIMIO YTIOB, BBIYUCIAT TMHEHHBIE U yTIIOBBIE
BEJIUHMHBI, IPOBOIUTH HEOOXOANMBIE JOKA3aTeIbHbIE PACCY KICHHUS;

[ TicbMEHHBIH
[KOHTPOJIB;

1.5.

[Mepumerp u miomaas Guryp,
COCTABJICHHBIX U3 MPSIMOYTOJIbHUKOB.

DopMyITpoBaTH OCHOBHBIE IOHSTHSI U ONIPEACIICHNS;

Pacrio3HaBaTh U3y4eHHbIE TEOMETPUUECKHE (DUTYPBI, ONPEIENATh HX
B3aMMHOE PACIIOJIOKEHHUE BBIIONHATH YEPTEXK 10 YCIOBHIO 3a/1a4H;
[TpoBOIUTE MPOCTEHILHE ITOCTPOSHHUS C TIOMOLIBIO LIUPKYJIS ¥ TMHEHKHY;
M3MepsITh TMHEHHbIC U YIIIOBbIC BEJINYHHBI TEOMETPHYECKUX U
MPaKTHIECKUX OOBEKTOB;

OmnpenensiTh «Ha ria3» pa3Mephbl pealbHbIX 00bEKTOB, IPOBOJUTH IPyOyI0
OLICHKY UX Pa3MepOB.;

Pemiatn 3a/1a4y Ha BBIYUCIICHUE IJIMH OTPE3KOB U BEJIMYUH YIJIOB;
Perrath 3a/1auu Ha B3aMMHOE PACIIONIOKEHNE FTEOMETPUIECKHUX QHUTYD;
[TpoBOAUTH KiTACCH(HKAINIO YITIOB, BEIYUCIISAT JINHEHHBIC U YIIIOBBIE
BCJIMYHHBI, IPOBOAWUTH H606X0)1PIM]>IB JOKa3aTEJIbHBIC PACCYXKACHUS,
3HAKOMHTBCS C HICTOPUEH Pa3BUTHS TEOMETPHH;

IKoHTpOIBbHAs
[paboTa;

MToro no pasaeny:
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Paznen 2. TpeyroabHUKU

2.1

[ToHsATHE O PABHBIX TPEYrOJbHUKAX 1
MEepBUYHBIC IIPEACTABICHHS O PABHBIX
(KOHTPY?HTHBIX)

(burypax.

Pacrio3HaBaTh napbl paBHBIX TPEYTOJIbHUKOB Ha TOTOBBIX YepTexax (¢
[YKa3aHHEM MIPU3HAKOB);

BriBomuUTH CliecTBUS (PABEHCTB COOTBETCTBYIOIIMX SJIEMEHTOB) U3 PAaBEHCTB
TPEYrOJIHUKOB;

|V cTHBII
oripoc;

2.2.

Tpu npHu3HaKa paBEeHCTBA TPEYTOJILHUKOB.

Pacrio3HaBaTh Mapbl PaBHBIX TPEYTOJHLHUKOB HA TOTOBBIX YepTexkax (C
[YKa3aHHEM MIPU3HAKOB);

BEIBOUTH ClIeICTBUS (PaBEHCTB COOTBETCTBYIOLIMX 3JIEMEHTOB) U3 PABEHCTB
TPEYTrOJILHUKOB;

DOpMyYIPOBATH OIPEAENICHHS: OCTPOYTOIBHOTO, TYIIOYTOJIBHOTO,
MPSIMOYTOJIEHOTO, PAaBHOOEIPEHHOT 0, PABHOCTOPOHHETO TPEYTOJIHHUKOB,;
OMCCEKTPHCH, BEICOTHI, MEHAHbI TPEYTOJIbHHIKA; CEPEANHHOTO
MepIIeHINKYJIApa OTpe3Ka; IepHUMETpa TPEYroJIbHHKA,

OTBET Ha
BOIPOCHI;

2.3.

[Tpn3Haku paBeHCTBA MPSIMOYTOIBHBIX
TPEYrOJIbHUKOB.

CTpouTh YepTexXH, PeliaTh 3aa4u C MOMOIIBI0 HAX0XKIECHUS PABHBIX
TPEYroJbHUKOB; [IpUMEHSITH TIPU3HAKKA PABEHCTBA MPSMOYTOJIBHBIX
[TPEYTOJILHUKOB B 33j1ayax;

Y cTHBII
oripoc;

2.4,

CBOHCTBO MEANAHBI IPSIMOYTOIEHOTO
TPEyroJbHUKA.

DopMyHpoBaTh ONpEETIeHHs: OCTPOYTOIBHOT0, TYTIOYTOJIBHOTO,
MPsIMOYTOJIBHOTO, PaBHOOEIPEHHOT0, PABHOCTOPOHHETO TPEYTOJIbHUKOB,;
OHCCEeKTPHCHI, BEICOTHI, MEMAHbI TPEYTOIbHHUKA; CEPEANHHOTO
MepIeHIUKYIIApa OTpe3Ka; IepuMeTpa TPEYroJbHUKA;

DopMyHpoBaTh CBOKHCTBA U MPU3HAKH PAaBHOOEIPEHHOTO TPEYTOJIbHHKA;
CTpouTh YepTexXH, PemaTh 3aJa4y C HOMOIIBIO HAXOXKACHHS PAaBHBIX
[TpeyroiabHUKOB; [IpUMEHATE NPU3HAKU PAaBEHCTBA MIPSIMOYTOJIbHBIX
TPEYroIbHUKOB B 33a4ax; MICmomp30BaTh NU(GPOBBIE PECYPCHI LIS
MCCIIeI0BaHMs CBOMCTB M3yJaeMbIX (UTYD;

|V cTHBII
oripoc;

2.5.

IPaBHOOEIpEHHBIC U PABHOCTOPOHHHUE
TPEyrOJIbHUKU.

DopMyITHpOBaTE ONpPEETIeHHs: OCTPOYTOJIBHOT0, TYIOYTOJIBHOTO,
MPSIMOYTOJIBHOTO, PAaBHOOEIPEHHOTO, PABHOCTOPOHHETO TPEYTOJILHUKOB,;
OMCCEKTPHCHI, BEICOTHI, MEMAHbI TPEYTOIBHIKA; CEPEANHHOTO
MepHeHUKYIIApa OTpe3ka; HepuMeTpa TPEyrojabHUKa;

DopMynHpoBaTh CBOWCTBA U MPU3HAKH PAaBHOOEIPEHHOTO TPEYTOJIbHHKA;
CTpOnTH YepTexXH, PEmaTh 3aJa4y C HOMOIIBIO HAXOXKACHHS PAaBHBIX
TpeyrojabHUKOB; [IpUMEHATE NPU3HAKU PaBEHCTBA MIPSIMOYTOJIbHBIX
[TPEyroJbHUKOB B 3aj1a4ax;

IKoHTpONBHAs
[pabora;

2.6.

[Ipu3HaKK U CBOHCTBA paBHOOEIPEHHOTO
TPeyroIbHUKA.

DopMyIHpoBaTh ONPEETIeHNs: OCTPOYTOIBHOTO, TYTIOYTOIBHOTO,
MPSIMOYTOJIBHOTO, PAaBHOOEIPEHHOT0, PABHOCTOPOHHETO TPEYTOJILHUKOB,;
OMCCEKTPHCH, BEICOTHI, MEIMAHbI TPEYTOJIbHUKA; CEPEANHHOTO
MepHeHUKYJIApa OTpe3ka; HepuMeTpa TPEeyrojabHUKa;

DopmynrpoBaTh CBOHCTBA U MPU3HAKH PAaBHOOEPEHHOTO TPEYTOJIBHIUKA;
CTpOUTD YepTEXXH, PEeLIaTh 3a1a4y ¢ TIOMOIIBIO HAX0XKICHNS PaBHBIX
TPEYroJIbHUKOB;

[[cEMEHHBIH
[KOHTPOJIb;

2.7.

[TpoTuB GosbIel CTOPOHBI TPEYTOJIBHAKA
UIeXUT OOJIBIIHH YTOIL.

DopMyHpoBaTh CBOWCTBA U MPU3HAKK PAaBHOOESPEHHOTO TPEYTOJIBHHUKA;
CTpOUTD YepTEeXH, PeLIaTh 3a1a4y ¢ TIOMOIIBIO HAX0XKICHNS PaBHBIX
TPeyroJabHUKOB; [IpUMEHATE NPU3HAKU PAaBEHCTBA MIPSIMOYTOJIbHBIX
TPEeyroJHHUKOB B 33a4ax; MIConbp30BaTh OU(POBEIE PECYPCHI IS

MICCIIeIOBAaHMS CBOWCTB M3YJaeMBIX (GHUTYD;

Y cTHBII
oripoc;




2.8.

[Ipocreiiine HepaBeHCTBA B TEOMETPHUM.

DopmynrpoBaTh CBOUCTBA U MPU3HAKK PAaBHOOEPEHHOTO TPEYTOIbHHUKA;
CTpouTh UepTexkH, PeIaTh 3aJa4l C MOMOILBIO HAX0KAECHNS PAaBHBIX
TPEYroJbHUKOB; [IpUMEHSTh MPU3HAKK PaBEHCTBA MPSMOYTOIBHBIX
TPEeyroJbHUKOB B 331auax; Mcmonbp30BaTh HU(GPOBBIE PECYPCHI IS
McCIeIoBaHNs CBOMCTB M3yJaeMbIX (UTYD;

TectupoBanue

2.9.

IHepaBeHCTBO TpeyroibHUKA.

BEIBOIUTH ClIeICTBUS (PaBEHCTB COOTBETCTBYIOIIMX 3JIEMEHTOB) U3 PABEHCTB
TPEYrOJIbHUKOB;

DopMyIHpPOBaTh OIPEIEICHHS: OCTPOYTOJIbHOI0, TYIIOYTOJIBHOTO,
MPSIMOYTOJIEHOTO, PAaBHOOEIPEHHOT0, PABHOCTOPOHHETO TPEYTOJIHHUKOB,;
GHCCEKTPHCHI, BEICOTHI, MEIUAHbI TPEYTOJIbHHUKA; CEPEANHHOTO
MepIEeHIUKYIIIpa OTpe3Ka; IepUMeTpa TPEYroIbHUKA;

DopmynrpoBaTh CBOUCTBA U MPU3HAKK PAaBHOOEIPEHHOTO TPEYTOJIBHUKA;
CTpouTh YepTexkH, PeIaTh 3aJa4l C MOMOIBIO HAX0XKAECHUS PAaBHBIX
[TPEyroOJIbHUKOB;

Y cTHBII
oripoc;

2.10.

IHepaBeHCTBO 10MaHOM.

CTpOUTH YepTeXH, pelIaTh 3a1a4 ¢ IOMOIIBIO HAX0XK/JICHUS PaBHBIX
TPEYroIbHUKOB; [IpUMEHATh IPU3HAKK paBEHCTBA MPSMOYTOIBHBIX
TPEYroJbHUKOB B 3a1adax; Mcrmonbp30BaTh DU(GPOBEIE PECYPCHI LIS
MCCIIeI0BaHMsI CBOMCTB H3yJaeMbIX (UTYD;

|V cTHBII
ompoc;

2.11.

[IpsIMOYTOJIBHBIHM TPEYrONBbHUK C YIJIOM B
30°.

DopMyHpoBaTh ONpEAETIeHHs: OCTPOYTOIBHOTO, TYTIOYTOJIBHOTO,
MPSIMOYTOJIBHOTO, PABHOOEIPEHHOT0, PABHOCTOPOHHETO TPEYTOJIBHUKOB,;
OMCCEKTPHCHI, BEICOTHI, MEHAHbI TPEYTOJIbHUKA; CEPEANHHOTO
MepIeHIUKYIIApa OTpe3Ka; IepuMeTpa TPEYroJbHUKA;

DopMynHpoBaTh CBOKUCTBA U MPU3HAKH PAaBHOOEIPEHHOTO TPEYTOJIbHHKA;
CTpouTh YepTexkH, PeaTh 3aJauy C HOMOIBIO HAXOXKACHHS PAaBHBIX
TpeyroiabHUKOB; [IpUMEHATE NPU3HAKU PAaBEHCTBA MIPSIMOYTOJIbHBIX
[TPEYTOILHUKOB B 3aa4ax;

|V cTHBII
oripoc;

2.12.

[lepBBIe TOHATHS O HOKA3aTENBCTBAX B
TeoMeTpHH

BEIBOAHUTH CIIECTBUS (PAaBEHCTB COOTBETCTBYIOMINX 3JIEMEHTOB) U3 PABEHCTB
TPEYTOIBHUKOB;

DopMyTHpoBaTh ONpPEEIeHHs: OCTPOYTOJIBHOT0, TYIOYTOJIBHOTO,
MPSIMOYTOJIBHOTO, PAaBHOOEIPEHHOTO, PABHOCTOPOHHETO TPEYTOJILHUKOB,;
OGMCCEKTPUCHI, BEICOTHI, MEHAHbI TPEYTOJIbHUKA; CEPEANHHOTO
MepHeHUKYJIApa OTpe3ka; HepuMeTpa TPEeyrojabHUKa;

DopMmynpoBaTh CBOHCTBA U MMPU3HAKH PAaBHOOEPEHHOTO TPEYTOIBHIUKA;
CTpOUTb YepTEeXH, peLIaTh 3a1a4y ¢ TIOMOIIBIO HAX0XKICHUS PaBHBIX
TPEYrOIbHUKOB; [IpUMEHSTH IPU3HAKK paBEHCTBA MPSIMOYTOIBHBIX
TPEYrOJBHUKOB B 33a4ax; MIcrons30BaTh NU(POBEIE PECYPCH LIS
MCCIIeIoBaHMs CBOWCTB M3ydaeMbIX GUTyp;

IKonTponbHas
[padora;

MToro no pasaeny:
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Pazmen 3.ITapautenibHBIC IPSMBIE, CyMMa YTIIOB TPEYTOJIbH

HnKa

3.1

HapanneanLIe psAMBIC, UX CBOIICTBA.

2

DopMyIMpOBaTh MOHATHE NAPAJUIENBHBIX MPSMBIX, HAXOAUTh MPAKTUUECKUE
npuMepbl; V3ydaTs cBOiicTBa yrioB, 00pa30BaHHBIX MPHU MEpeCceUSHNH
[apauleIbHbIX MIPSIMBIX CEKYyLICH;

[TpoBOAUTE 1OKA3aTENLCTBA NAPAIUIEIIBHOCTH ABYX IPSMBIX C HOMOIIBIO
[yTJ10B, 00pa30BaHHBIX IIPU IEPECEUEHUH 3TUX NPSAMBIX TPEThel MpsIMOii;

'Y CTHBIN
ompoc;




3.2.

[LaThiit moctynar EBkimmna.

DopMyIHpoBaTh MOHATHE MApalIeIbHBIX IPSIMBIX, HAXOJUTH MPaKTHIECKHE
npuMepsl; M3y4yath cBOICTBA yriioB, 00pa30BaHHBIX MPH MEePECedeHUN
MapasuieTIbHBIX IPSIMBIX CEKYIIeH;

[IpoBOIUTH HOKA3aTENbCTBA NAPAIUIEIBHOCTH JBYX IIPSIMBIX C IIOMOIIBIO
[yTJ10B, 00pa30BaHHBIX P MEPECEUEHHN 3THX NPSMBIX TPEThel MPsIMO;

|V cTHBII
orpoc;

3.3.

IHaxpecT nexaruie, COOTBETCTBEHHEIE U
0THOCTOPOHHHE YTJIBI (0Opa30BaHHBIC IPH
mepeceueHny apajuIeTbHBIX PSIMBIX
CeKyIIIEeH).

[M3y9aTs cBOMCTBa yIioB, 00pa30BaHHBIX NIPH IIEPECEUECHHUH MapauIeITbHBIX
IIPSMBIX CEKyILICH;

[IpoBOAMTE TOKa3aTENBCTBA NAPALICTBHOCTH JIBYX IPSIMBIX C OMOIIBIO
[yTJI0B, 00pa30BaHHBIX IIPH NEPECEUCHHUN STHX NPSIMBIX TPETheH IPsIMOi;

[lncbMEHHBIH
[KOHTPOJIb;

3.4.

[Ipu3HaK HapauIeIbHOCTH IPSMBIX Yepe3
[PABEHCTBO PAaCCTOSIHUM OT TOYEK OJHOM
MPSIMOM 10 BTOPOM MPSIMOM.

DopMyTHpOBaTh MOHATHE MApALIEIbHBIX MPSIMBIX, HAXOJUTH MPAKTUYECKHE
npuMepsl; 3y4ath cBOHCTBA yIiIoB, 00pa30BaHHBIX IIPH IepeceIeHIN
MapajuIeTIbHBIX TPSIMBIX CEKYIIeH;

[TpoBOIUTH JOKA3aTENbCTBA MAPAIIIEIFHOCTH IBYX MPSIMBIX C IOMOIIBIO
[yTJ10B, 00pa30BaHHBIX P MEPECEUEHHN 3THX NPSIMBIX TPETheH MPsIMOA;

|V cTHBII
orpoc;

3.5.

CyMMa yrioB TpeyrojbHUKA U
MHOTOYT'OJIbHUKA.

DopMyHpoBaTh MOHATHE MapalIeIbHBIX IPSIMBIX, HAXOIUTH MPaKTHIECKHE
npuMepsl; 3y4dath cBONCTBA yIiloB, 00pa30BaHHBIX TIPH IEPEeCeICHIN
MapasieIbHBIX IMPSIMBIX CEKYyIIeH;

[TpoBOAUTE 1OKA3aTENILCTBA MAPAIUICIIBHOCTH ABYX IPSAMBIX C IOMOIIBIO
[YTJIOB, 00pa30BaHHBIX IIPH NEPECEUCHUN STHX NPSMBIX TPETheH IPSIMOA;
IBBIMHCIIATE CyMMYy YTIIOB TPEYTOJIbHUKA M MHOTOYTOJIBHHKA;

[[cEMEHHEIH
[KOHTpPOJIb;

3.6.

IBHenHue YIJibl TPEYTOJIbHUKA

DopMyTHpOBaTh MOHATHE MApaIEIbHBIX MPSIMBIX, HAXOJUTH MPAaKTUIECKHE
mpuMepsl; 3y4dars cBOHCTBA yIiIoB, 00pa30BaHHBIX TIPH IEPECEICHUN
[apauieabHbIX MIPSIMBIX CEKYLIeH;

[IpoBOANTE TOKA3aTENHCTBA MAPATIETBHOCTHU JBYX MPSIMBIX C HOMOIIBIO
[YTJI0B, 00pa30BaHHBIX P NEPECEUCHUH ITHUX MPSMBIX TPETheil IPsSMOii;
BbIUuCIATE CyMMY YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA;

HaxoauTh 9icioBble N OyKBEHHbBIEC 3HAYECHHS YTIOB B TEOMETPHIECKIX
BaJayax ¢ UCIOJIb30BAHHEM TEOPEM O CyMME YIJIOB TPEYTroJIbHUKA U

IKonTponbHas
[pabora;

Mroro no pazaeny:
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Paznen 4.0xpyXHOCTb U KpyT. ['eomMeTpuueckre nocTpoeHus

4.1.

OKpYKHOCTB, XOPZBI U TUAMETPHI, UX
CBOMCTBA.

1

0

DopMyIHpOBaTh ONPENEICHUS: OKPYKHOCTH, XOPbL, AUaMeTpa U
KacaTelIbHON K OKPY>KHOCTH;
3yuyaTh X CBOMCTBA, MPU3HAKK, CTPOUTH YEPTEXKU;

|V cTHBII
oripoc;

4.2.

KacaresbHast K OKpYXHOCTH.

DopMyIHpOBaTh ONPENEICHUS: OKPYKHOCTH, XOPbL, AUaMeTpa U
KacaTeJIbHOM K OKPYKHOCTH;

3y4aTh X CBOHCTBA, IPU3HAKH, CTPOUTH YEPTENKH;

llccnenoBath, B TOM YMCIIE HCIOJIB3Ys HU(PPOBBIE PECYPCHI: OKPYKHOCTD,
BIIMCAHHYIO B YI'OJI; HEHTP OKPY>KHOCTH, BIIMCAHHOMU B yroiji; paB€HCTBO

Y cTHBII
omipoc;

4.3.

OKpY>KHOCTb, BIMCAHHAs B YTOJI.

OBJ'IaIIeBaTL MOHSATUSMH BIIMCAHHON W OIHCAHHOM Opr)KHOCTeﬁ
TPEYTrOJIbHUKA, HAXOAUTH EHTPBI 9TUX Opr)KHOCTeﬁ;

'Y CTHBIN
ompoc;
[TricbMEHHBIH
KOHTPOJIb;




4.4. [[Toustue o 'MT, npumenenue B 3agavax. |2 Mcnonbs3zoBare Meton I'MT nans pokasarenbcTBa TEOpEM O IEpecedeHUu|Y CTHBIN
OUCCEeKTpUC YITIOB TPEYTroJdbHUKA M CEPEUHHBIX MEPIEHIUKYISIPOB KOIPOC;
CTOpOHaM TpeyroJibHUKa ¢ nomouibio I'MT;
4.5. [BuccekTpuca U CepeANHHbIN MEPIICHAUKYISIP|2 Permrate OCHOBHBIE 33/1auH HAa TIOCTPOEHHE: YTJIa, PABHOTO JaHHOMY; Y cTHBIH
KaKk TeOMETPUUECKUE MECTa TOUCK. CepeMHHOTO TIEPIEHANKYIApa JaHHOTO OTpe3Ka; MpsMoil, mpoxosmeit oTpoc;
gepe3 JaHHYIO TOUKY U HepIEeHANKYIIIPHON JaHHOH MPsIMOi; OMCCEKTPUCH
ITAaHHOTO YTJIa; TPEYTONbHUKOB MO Pa3IHYHBIM 3JIEMEHTaM;
4.6. |OKpyXHOCTb, OTIMCAHHAS OKOJIO 2 VccnenoBaTh, B TOM YHCIIE HCIOB3YS U(POBBIE PECYPCHI: OKPYKHOCTB, Y cTHBII
[TPCYrOJIbHUKA. BIIMCAaHHYIO B YTOJI; LIEHTP OKPYKHOCTH, BIMCAHHOM B YroJI; PaBEHCTBO o1poc;
OTpe3KoB KacaTenbHbIX; Mcnons3oBats MeToa ' MT mutst nokazaTenscTBa [T1uceMeHHbII
[TeopeM 0 IepecedeHNN OMCCEKTPUC YITIOB TPEYrOIbHUKA U CEPEIUHHBIX [KOHTPOJIb;
MEepIIeHIUKYISIPOB K CTOPOHAM TPEYrobHHKa ¢ ToMonisio I'MT;
OBnazeBaTh MOHATHSIMH BIIMCAHHON M ONTUCAHHOM OKPY>KHOCTEH
TPEYTroIbHUKA, HAXOJUTh HEHTPBI 3THX OKPYKHOCTEH;
4.7. |BrircaHHasi B TPEYrOJIbHUK OKPYKHOCTb. 2 OBazeBaTh MOHATHSAMH BIIMCAHHOW U OTIMCAHHOW OKPYKHOCTEH |Y cTHBII
TPEyroJbHUKA, HAXOUTH EHTPHI STHX OKPY>KHOCTEH; orpoc;
PeraTh OCHOBHBIE 33/1a4U Ha IIOCTPOEHHE: YIJIa, PABHOTO JaHHOMY;
CepeMHHOTO TEePICHANKYIIPa JAaHHOTO OTpe3Ka; MpsMOii, mpoxosmeit
[uepe3 JaHHYIO TOUYKY U NMEPIeHAUKYISIPHON TaHHOHW MPsAMOH; OMCCEKTPUCH
ITAHHOT'O YIJIa; TPEYrOJIbHUKOB II0 pa3IMYHbBIM 3JIEMEHTaM;
4.8. [[Ipocteiiiue 3aa4n Ha TIOCTPOCHHE. 2 PeriaTh OCHOBHBIE 33/1a41 Ha IIOCTPOEHHE: YIJIa, PABHOTO JaHHOMY; IKoHTpOIBEHAS
CepeIMHHOTO MEPIEeHIUKYIIApa JAHHOTO OTpe3Ka; MPsIMOH, Ipoxo e paboTa;
[uepe3 DaHHYIO TOYKY M MEepIeHANKYIISIPHOH JaHHOHN MPSMOIt; OHCCEKTPHCHI
ITAaHHOTO YIJIa; TPEYTONFHUKOB MO PA3IHIHBIM JIEMEHTaM;
Mroro no pazaeny: 14
Paznen 5. IloBTOpeHue U 0000ImIEeHHE 3HAHUIA.
5.1. [[ToBropenue n 06001IeHITE OCHOBHBIX 4 Pemats 3a1a4n Ha MOBTOPEHHE, MILTIOCTPUPYIOIINE CBA3U MEKITY
MOHATHH M METOJIOB Kypca 7 Kilacca. [Pa3IMYHBIMU YacTSAMU Kypca;
MToro mo paznery: 4
OBLIEE KOJIMYECTBO YACOB I10 68

MPOT'PAMME




TEMATHUYECKOE IINTAHUPOBAHUE 8 KJIACC

Ne |HaumeHoBaHHMe pa3/iesioB M TeM MPOrPaMMbl KonmnyecTBo yacos [Mara Buab! gesiTeIbHOCTH Bubl, DJ1eKTPOHHBIE
n/n BCEro [KOHTPOJIbHBI [IPAKTHYECKH [H3y4YeHHs hbopmbI (uudpossbie)
e padoThI e paboThI IKOHTPOJISI 00pa3oBaTeIbHbI
e pecypchl
IPaznes 1. HeThbIp€XyroabHUKH
1.1. [[Tapannenorpamm, ero NpU3HAKK U CBOMCTBA. 2 0 0 M300paxkaTh 1 HAXOJUThH HA UEPTEKAX YETHIPEXYTOIBHUKN Pa3HBIX Y CTHBIHI
BUJIOB M UX 3JIEMEHTHI; 0IIpoc;
DOpMyIHPOBATH ONPEACICHHS: [TApaIIeIOrpaMMa, IPSIMOYroibHIKa, [[InchMeHHbIH
[pom0a, KBajpara, Tparneluy, paBHOOOKOH Tpanenuy, MpIMOYyTroJIbHOH [KOHTPOJIb;
[rpanernyuy; JIoka3sIBaTh U UCIIOIB30BATh IIPH PEIICHHUH 3a1a4
TIPU3HAKK 1 CBOWCTBA: MapajliesiorpaMMa, IpsIMOYTOJIbHIKA, poMOa,
KBaJpaTa, TPAMeLH,
[PaBHOOOKOH Tpamenuy, NpsIMOyToJIbHOH Tparelyy;

1.2. [YacTHble ciiyuan mapasieiorpaMMoB 3 0 0 M300pakaTh ¥ HAXOJHUTH Ha YEPTEkKaX YETHIPEXYTOIbHUKA Pa3sHbIX Y CTHBII
(IpSIMOYTOJILHUK, POMO, KBaJpar), UX MPU3HAKU 1 BUJIOB M UX DJIEMEHTEL, orpoc;
cBOICTBA. DOpMyIHPOBATH ONPEACIICHHS: TAPAIICIIOrpaMMa, MPSIMOYTroiibHIKa, [[InchMeHHbIH

[pom0a, KBajpara, Tpameuy, paBHOOOKOH Tpanenuy, MPSIMOYTOJIbHOH [KOHTPOJIb;
[rpanenuy; JIoka3pIBaTh U MCIIOIB30BATh IIPH PEIICHHUHN 3a1a4
MPU3HAKU 1 CBOWCTBA: MapajliesorpaMma, IpsiMOyToJIbHIKa, poMOa,
KBa/ipaTa, TPAMEILUH,
[PaBHOOOKOH Tpanenuy, NpsIMOYroJIbHOH Tparelyy;

1.3. [Tpaners. 1 0 0 ; Y cTHBIH
M300pakaTh ¥ HAXOJUTH Ha YEPTEHKAX YETHIPEXYTOIBHUKH Pa3HbIX  [OIPOC;
BU/IOB M MX JIEMEHTEI,
dopMyTHpoOBaTh ONpeEeIeH s : MapauiesorpaMma, PIMOYToJIbHUKA,
[pom0a, KBapara, Tparenud, paBHOOOKOH TpaneHy, MPIMOYyTOIbHON
[Tpaneruy;

1.4. |PaBHOGOKASI ¥ IPSIMOYTOJIbHAST TPAICLIMH. 2 0 0 DopMyHpoBaTh ONpeeIeH s : apauiesorpaMma, IpsIMOYToJIbHUKA, |Y CTHBIH
[poMOa, KBajpara, Tparenuy, paBHOOOKO! TpamelyH, NpsSMOYTOJIbHON (0IPOC;
[rpaneruy; JIoka3pIBaTh U HCIIOIB30BATh IIPH PEIISHUHN 33124
MIPU3HAKK 1 CBOWCTBA: MapasiesIorpaMMa, IpsIMOYTOJIbHIKA, poMOa,
KBaJipaTa, TPaNeLuH,
[PaBHOOOKOH Tparemny, mpsiMOyT OJIbHOH Tparemuu;

1.5. [YaBoeHue MeinaHsl. 2 0 0 [MpuMeHATh METOJ] yIBOSHUS MEIaHbI TPEYTOJIbHUKA; ITrcpMeHHBII
Mcmionp30Bath IU(POBBIE PECYPCHI ISl UCCIIE0BAHHS CBOUCTB [KOHTPOJIb;
M3ydaeMbIX GUryp;

1.6. [LleHTpanbHast CHMMETPUS 2 1 0 Jloka3bIBaTh M UCTIOJIL30BATh NIPU PELICHUH 3aa4 IPU3HAKU U |Y cTHBII
CBOMCTBa: MapajiesorpaMma, NpsIMOyrojbHUKa, poM0a, KBaapara, ompoc;
[Tpamnery,
[PaBHOOOKO# Tpamenuu, NpsIMOyToJIbHOH TpareIyy;
l_[pI/IMeHHTb METOA YABOCHUS MEUAHbI TPEYT'OJIbHUKA,
Mcrionp30Bath U(POBBIE PECYPCHI ISl UCCIIEA0BAHHS CBOUCTB
M3y9aeMbIX QUryp;




HToro no pasznery
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Pazgen 2. Teopema @aneca 1 TeopeMa 0 IPONOPIHOHAIBHBIX 0TPe3KaX, 0J00HbI¢ TPEYr0JbHUKH

2.1. [Teopema daseca u TeOpeMa O HPOMOPLUHOHATBHBIX |1 0 [IpoBOOUTE MOCTPOCHHUS C IOMOLIBIO IIUPKYJIIS U IMHEHKH C Y cTHBII
OTpe3Kax. MCIoNb30BaHKe TeopeMbl Dajeca 1 TeOpeMbl O NPOIOPLUOHAIBHBIX  (OIPOC;
OTpe3KaX, CTPOUTH YeTBEPTHIN NPOITOPIIMOHATBHBIN OTPE30K; [ TrceMeHHBII
[TpoBOIUTE TOKA3aTENBCTBO TOTO, YTO MEAUAHBI TPEYTONIBHHUKA [KOHTPOJIb;
MepeceKaloTcs B OAHOM TOUKe, M HAXOAUTb CBA3b C IIEHTPOM Macc,
HaXOANTH OTHOIIECHNE, B KOTOPOM MEIHAHBI JIEJITCS TOUKOH UX Iepe
ceueHus;
2.2. (CpenHsist TUHAS TPEYTOJIBHUKA. 2 0 [IpoBOAUTH MOCTPOEHUS C MOMOILBIO IUPKYJISL U JIMHENKHU C 'Y cTHBII
HcTIoNb30BaHNe TeopeMbl daeca U TEOpEeMbI O IPOIOPIIMOHAIBHEIX  [OIPOC;
OTpe3KaX, CTPOUTH YeTBEPTHIN NPOIIOPIIMOHATBHBII OTPE30K;
[TpoBOIUTE TOKA3aTENBCTBO TOTO, YTO MEAUAHBI TPEYTONIbHHUKA
MepeceKaloTcs B OAHOM TOUKe, M HAXOAUTb CBA3b C IIEHTPOM Macc,
HAXOAUTH OTHOILIECHHE, B KOTOPOM MEIMaHBI JIEJSITCS TOYKOH UX Iepe
ceueHus;
2.3. (Tpanenus, e€ cpemHss JIMHHUL. 2 0 [TpOBOMUTH TOKA3ATENBCTBO TOTO, YTO MEAUAHBI TPEYTOIbHUKA Y cTHBIH
MepeceKaroTcs B OHOI TOYKe, M HAaXOAUTb CBS3b C IIEHTPOM Macc, orpoc;
[HaXOAUTH OTHOILICHHE, B KOTOPOM MEIHAHBI JIEJSITCS TOYKOH UX Iepe
CeUeHUs;
HaxoauTs mo1o6HbIe TPEYTOJBHUKH Ha TOTOBBIX UEPTEkKAX C
[yKa3aHHEM COOTBETCTBYIOLIHMX IPH3HAKOB ITOJO0NS;
2.4. [[IpomopuroHaNBHBIE OTPE3KH, TOCTPOCHHE 2 1 [MpuMeHATH MOTyYCHHBIE 3HAHUS IPH PEIICHUH TeoMeTprieckuX H  [[IncbMeHHBIH
"EeTBEPTOTO MPOTIOPIIMOHATBHOTO OTPE3Ka. MPAaKTUIECKUX 3a/ad; [KOHTPOJIb;
2.5.. (CBoiicTBa IIEHTpa Macc B TPEYTOJIBHHKE. 2 0 Pemats 3a1a4n Ha MOJOOHBIE TPEYTONBEHUKY C TIOMOLIBIO |Y cTHBII
CAaMOCTOSITETEHOTO OCTPOCHHS YepTexkeil M HaX0XKJICHHS MTOJOOHEIX  [OIPOC;
[TPEyTrOJILHUKOB;
[MpoBOIUTE TOKA3aTENIBCTBA C UCTIOJIB30BAHMEM MIPU3HAKOB TTOT00HS;
Jloka3bIBaTh TP MPU3HAKA OO0 TPEYTOJILHUKOB;
2.6. [[TomoGHBIE TPEYTOIEHUKH. 1 0 HaxoanTb moio0HbIe TPEYrOJbHUKH Ha TOTOBBIX YEPTEkKAX C [IncbMeHHBbIH
[YKa3aHHEM COOTBETCTBYIOIIMX IPH3HAKOB ITOJ00MS; KOHTPOJIb;
Pemate 3aa4n Ha MOJOOHBIE TPEYTONBEHUKY C TIOMOLIBIO
CAaMOCTOSITENIFHOTO OCTPOCHHS UepTexkeil M HaX0XKIESHHS TTOT00HBIX
[TPEyTOJILHUKOB;
[MpoBOIUTE TOKA3aTENIBLCTBA C UCTIOJIB30BAHMEM MIPU3HAKOB MTOI00HS;
Vloka3bIBaTh TP MIPU3HAKA OO0 TPEYTOILHUKOB,;
[IpyMeHsTh NONyYeHHbIC 3HAHHS TIPH PEIICHUH T€OMETPUIECKUX H
MpaKTUYECKUX 3a/1a4;
2.7. \Tpu npu3HaKa MOA00US TPEYTOIHHUKOB. 3 1 VloKka3bIBaTh TP MPU3HAKA MTOJ00MS TPEYTOILHUKOB,; 'Y cTHBII
orpoc;
2.8. [[IpakTudeckoe MpUMEHEHNE 2 0 Haxoquth noo0HbIe TPEYTroNbHUKN HA TOTOBBIX YepTexkax C 'Y cTHBII
[YKa3aHHEM COOTBETCTBYIOIIMX IPH3HAKOB ITOJ00NS; orpoc;
Pemath 3a1auy Ha HOZOOHBIE TPEYTOJIBHUKU C IOMOLIBIO [[cEMEHHBIH
CAaMOCTOSITEIFHOTO IOCTPOCHHS YepTekeil M HaX0XKJCHHS TTOJOOHBIX  [KOHTPOJIb;

[TPEYT'OJIbHUKOB;




IMpoBOIUTE TOKA3aTENILCTBA C UCIIOIH30BAHUEM IIPU3HAKOB MOTO0HS;
VloKka3bIBaTh TPU MIPU3HAKA ITOJ00US TPEYTOJILHIKOB,;

[TpuMeHATH MOTyYEHHbIE 3HAHHS MPH PEIICHUH T€OMETPUUECKUX H
MIPAaKTUYECKHX 3a/1ad;

Mroro no pazaeny:
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Paznen 3. [Liiomans. HaxoxaeHue niomajeil TpeyroibHUKOB

U MHOTOYroJibHbIX uryp. Ilinomaau nogo0HbIX GuUryp

3.1.

[TonsTHE 00 0OIIEH TEOPHH ITOLIATH.

1

0

(OBazeBaTh MEPBUYHBIMU MPEIICTABICHUSIMU 00 00IICH TEOpUH
rutotaan (Mepbl), GOpMyIMPOBAThH CBOMCTBA IUIOIIAIH, BBISICHITD X
HATJISAHBIA CMBICT; BRIBOANTE (GOpMyITBI IUIOLIA M TapajlIeiorpaMma,
[TPEyroJbHIKA, TPAICIIHU 13 (HOPMYITBI TUIOIIAIH PSIMOYTOJIbHIKA
(xBangpaTta);

Be1BoAUTH (hOpPMYJIBI TUIOLIAAN BBIMTYKIOTO YETHIPEXYTONbHIKA Yepe3
ITMaroHaJIM W yroJI MEXITy HUMH;

|V cTHBII
orpoc;
[lncbMEHHBIH
[KOHTPOJIb;

3.2.

(DopMyJ'ILI JUIA TUI0Maau TpE€yroJbHUKa,
rnapauiejiorpaMmma

BeIBOAMTH (hOPMyJIbI IUIONIAN [TAPAIUIENIOrpPaMMa, TPEYTOJIbHUKA,
[Tpanenuu 13 GopMyIIbl IUIOIIAN IPSIMOYTOJIFHIKA (KBaIpaTa);
BeIBOANTH (hOPMYJIBI IUIOIIAN BEIIYKIOTO YETHIPEXYTOJIbHUKA Yepe3
|TMaroHaNy U yroia MeXay HUMH;

[IcEMEHHEIH
[KOHTpPOJIb;

3.3.

OTHOLIEHHE IUTONIAAeH TPEYTOIBHUKOB C 0OIINM
OCHOBaHHEM MM OOIIIeil BEICOTOM.

HaxoanTs mnomany ¢puryp, n300pak€HHBIX Ha KJleT4aToi Oymare,
MCTIONIb30BaTh Pa30MeHNe Ha YacTH U TOCTPOCHUE;

IPa36upaTh MpUMepHI NCTIOIH30BAHMS BCIIOMOTATEIbHOM IUIOMIANN JUIS
[peILIeHUs] TEOMETPUUECKHX 3a/1a4;

HaxoanTh miomany nogoOHbIX Guryp;

IBEIMHCIIATE MIOMAIH Pa3INIHBIX MHOTOYTOJIBHBIX (Guryp;

|V cTHBII
oripoc;
[IcEMEHHBIH
[KOHTpPOJIb;

3.4.

Beraucnenune miomaaei cIoXHeIX Guryp uepes
[pa30MeHNe Ha YaCTH U JOCTPOCHHE.

BeIBOANTH (hOPMYJIBI IIIONAN [TAPAIUICIIOrpPaMMa, TPEYTOIBHHUKA,
[Tpanenuy 13 GopMyIIbl IUIOIIAN IPSIMOYTOJIFHIKA (KBaIpaTa);
Be1BoaUTE hOpMYJIBI TUIOIIAAN BBITYKIIOTO YETHIPEXYTONBEHIKA Yepe3
ITMaroHaIy U yroi MeXay HUMH;

Haxomuts mumontagy Gpuryp, n300paxEHHBIX Ha KIeT4aTol Oymare,
MCIONIB30BaTh pa30MeHNe Ha YaCTH U JOCTPOCHHE;

Pa30upaTh MpUMEpHI HCHOJIb30BAHUS BCIIOMOTATEIbHOM IIIOIIAIH TS
[PELLIEHHST TeOMETPUUECKUX 3a/1ad;

HaxoanTb miomany nogoOHbIX Guryp;

BEIYHCIIATD IUIOIIAIHN PA3TMYHBIX MHOTOYTOJIBHBIX (UTYD;

|V cTHBII
oripoc;

3.5.

[Mnomanu ¢uryp Ha kineryaroii Oymare.

BeIBoIUTE hOpMYJIBI TUIOIIAAN BBITYKIIOTO YETHIPEXYTONBEHIKA Yepe3
IiuaroHay U yroji Mexay HUMU;

HaxoauTs mnomany ¢puryp, n300pakéHHBIX Ha KleTdaToi Oymare,
MCTI0JIb30BaTh pa30reHNe Ha YaCTHU U JOCTPOEHHUE;

IPa36upaTs MpUMeps! NCTIOIB30BAHMS BCIIOMOTATEIbHOM IUTOMIAN JUIS
[PETIIEHHST TEOMETPHUIECKUX 3a/ad;

Haxoauthb ruiomiaan noJooHsIX Guryp;

IBEIMHCIIATE IOIAH Pa3INIHBIX MHOTOYTOIBHBIX (QHUTYD;

PemaTs 3aa4n Ha IUIONIAH C MPAKTUIECKUM CO ICp KaHHUEM;

[TucEMEHHBIH
KOHTPOJIb;

3.6.

[Tnomanu moxoOHBIX GUTYD.

Haxoauthb ruiomanu ¢uryp, n300pakE€HHBIX Ha KJIeT4aToil Oymare,
MCTIONB30BaTh Pa30MeHNe Ha YacTH U IOCTPOCHUE;
IPa36upaTh MpUMeps! NCTIOIH30BAHMS BCIIOMOTATEIbHOM IUTOMIANN JUIS

'Y cTHBIH
ompoc;




[PELIEHNUs] TEOMETPUYECKUX 3a/1a4;
HaxoauTp miomany nogo0HbIX Guryp;

3.7. Brraucnenue mromasiei. 2 BBIYUCIIATE IO Pa3IMYHBIX MHOTOYTONIBHBIX (uryp; Pemars TectupoBanue
Bagaqu Ha IUIOLIAAb C MPAKTUUECKHUM CO Jep KaHUEM; ;
3.8. [3amauu ¢ NPaKTHYECKUM COJICPIKAHUEM. 2 BBIYUCIIATD IO PA3IMYHBIX MHOTOYTONBHBIX Guryp; Pemars  [[IuceMeHHBIH
Bagaqu Ha IUIOLIAIb C MPAKTUUECKUM CO Jep KaHUEM; [KOHTPOJIb;
3.9. [Pemenue 3a1a4 ¢ MOMOLIBIO METOA 2 IPa36upaTh MpUMepHI NCTIOIH30BAHMS BCIIOMOTaTEIbHOM TuTomany Juist [Y CTHBII
BCTIOMOTaTEeJILHON TIIOIIA I [PELIIEHIST TeOMETPHUIECKUX 3a/1ad; oTpoc;
HaxoauTh muiomaay nogo0HbIxX GUryp;
BBIYHCIIATD IUIOIAIHN PA3TMYHBIX MHOTOYTOJIBHBIX (UTYD;
[PemaTk 3amauy Ha MIOMIANE C MNAKTUYECKUM CO JTENKAHUEM:
MToro no pasneny: 14
IPaznen 4. Teopema I[Iudaropa u Hayaia TPUTOHOMETPUH
4.1. [Teopema ITucaropa, e€ noka3arenbCTBO U 2 VlokassIBaTh Teopemy [udaropa, ncronp3oBath €€ B IPaKTHYECKUX  |Y CTHBIN
[IpUMEHEHHE. BEIYUCIICHUSX; orpoc;
4.2. |O6patHas teo pema I[ugaropa. 2 VloxaspiBate Teopemy [Iudaropa, ncrnonp3oBaTh €€ B MPAaKTHYECKUX  |Y CTHBIN
BEYHCIICHUSIX; oTpoc;
4.3. |OnpezeneHie TPUrOHOMETPHYCCKHUX (yHKIINH 2 DopMyIHpOBaTh ONIPEACICHUS TPUTOHOMETPHUYCCKIX (PyHKIUI Y cTHBII
0CTPOTO yrila, TPUTOHOMETPHIECKHE COOTHOIICHHS OCTPOTO yIJIa, IPOBEPSTH HX KOPPEKTHOCTB; 0IIpoC;
B TIPSIMO YTOJILHOM TPEYTObHHKE. IBEIBOIUTE TPUTOHOMETPHUYECKHE COOTHOIICHHUS B IPSIMOYrobHOM  [[IMCBMEHHBIN
[TpEeyroJIbHUKE; [KOHTPOJIb;
MccnenoBaTh COOTHOIICHUSI MEXIY CTOPOHAMH B PSIMOYTOIBHBIX
mnevronraukay ¢ vrmanmm » 45° u 45°- 30° u A(0°-
4.4, |OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. 1 DopMyTHpOBaThH ONpEeIeHNs] TPUTOHOMETPUIECKHX (HYHKINH Y cTHBIH
OCTPOTO yrJia, IPOBEPSITH HX KOPPEKTHOCTE; oTpoc;
BEIBOJUTH TPUTOHOMETPHUIECKHE COOTHOIICHUS B IPSIMOYTOJIEHOM
[TPEeyroJIbHUKE;
MccnenoBaTh COOTHOIICHUSI MEXY CTOPOHAMHU B PSIMOYTOJIBHBIX
[TpeyroipHAKaX ¢ yriaamu B 45° u 45°; 30° u 60°;
Mcnosnp30Bath (HOPMyYITbI IPUBEACHHS H OCHOBHOE
[TPUTOHOMETPHUIECKOE TOXKIECTBO TSI HAXOXKICHHS COOTHOIIEHUH
4.5. |CooTHOIIEHHST MEXK/Ty CTOPOHAMH B 3 MccnenoBaTh COOTHOIICHUSI MEXIY CTOPOHAMH B PSIMOYTOJIBHBIX [TrceMeHHBII
PSIMOYTOJIBHBIX TPEYToJbHUKAX C YIIaMu B 45° u [TpeyroipHUKaX ¢ yriaamu B 45° u 45°; 30° u 60°; KOHTPOJIb;
45°; 30° u 60° lcronb30BaTh ()OPMYITBI IPHUBEACHHS H OCHOBHO®
[TPUTOHOMETPHIECKOE TOXKJECTBO ISl HAXOXKAECHHST COOTHOIICHHH
ME>KTy TPHTOHOMETPHUYECKIMH (DYHKIMSIMH Pa3JIMIHBIX OCTPBIX
YTJIOB;
T
MToro mo pazneiy: 10

Pasnen 5. Yribl B OKPYKHOCTH. BrnucaHHble ¥ ONMCAHHbIE YeTbIPEXYTroJIbHUKH. KacaTeabHble K OKPY/KHOCTH. Kacanue OKPY’KHOCTH.




5.1

BrincanHble U LIGHTPAJIbHBIC YIJIbL, YTOI MEXKIY
[KacaTeJIbHOM U XOPIOM.

DopMyTHpOBaTE OCHOBHBIE ONPEIENICHNUS], CBA3aHHBIE C YTTIaMU B
KpyTe (BIMCAHHBIA YTOJI, IEHTPAJIbHBIH yroi);

HaxoanTb BIMCaHHEIE YTIIbI, ONUPAIOIIUECS Ha OJHY AYTY, BEIYHCISAT
YTJIBI C TIOMOII[BIO TEOPEMBI O BITUCAHHBIX YTTIaX, TEOPEMBI O

IRIIUCAHHOM

|V cTHBII
orpoc;

5.2.

'YTIIbI MEXIY XOpAaMH U CEKYIUMU.

DopMyIHpOBaTh OCHOBHBIE OIIPEAEICHMUS], CBSI3aHHBIE C yIJIaMU B
KpyTe (BIMCAaHHBIA YTOJI, IEHTPAJIbHBIH yroi);

HaxoauTb BIMCAHHbIE YTJIbI, OMUPAIOIIUECS HA OJHY AYTY, BEIYHUCIATD
[YTJIBI ¢ IOMOILIBIO TEOPEMBI O BIMCAHHBIX YINIaX, TEOPEMBI O
BIIUCAHHOM

METBIPEXYTOIBHUKE, TEOPEMBI O LIEHTPAIBHOM YTIIE;
MccnenoBaTh, B TOM YHCIIE C TOMOIIBIO IU(POBBIX PECYPCOB,

[IcEMEHHEIH
[KOHTPOJIb;

5.3.

IBricaHHbIC M OMTMCAHHBIC '-IeTLIpéXyFOJ'IBHI/IKI/I, nux
IMPU3HAKU U CBOICTBA.

HaxoanTb BIrCaHHbIE YTIIbI, ONUPAIOIINECS Ha OJHY AYTY, BEIIHCIISAT
[YTJIBI ¢ IOMOIIBIO TEOPEMBI O BIIMCAHHBIX YITIaX, TEOPEMBI O
BITICAHHOM

METHIPEXYTOIBHUKE, TEOPEMBI O LIEHTPAIBHOM YTIIE;

Mcenenorarth. B TOM YHCITE C TOMONIRIO ITIHGNOBEIX DECVNCOR.

|V cTHBII
ompoc;

5.4.

[IpuMeHeHHEe 3TUX CBOUCTB IIPU PEILICHUU
reOMEeTPUIECKHX 3a/ad.

HaxoanTb BIMCaHHBIE YTIIbI, OMUPAIOIIUECS HA OJHY AYTY, BEITHCIATD
[YTJIBI C HOMOII[BIO TEOPEMBI O BIIUCAHHBIX YTTIaX, TEOPEMBI O
BIIUCAHHOM

UETBIPEX YT OJIBHUKE, TEOPEMBI O LIEHTPAJILHOM YIJIE;

MccnenoBath, B TOM YHCIIE C TOMOIIBIO IU(POBBIX PECYPCOB,

[ROUCAUUEIS U AMUCAHHEIS UATEINAY VIO TEHUKIA REIROTUTE UY CROVCTRA

[IcEMEHHBIH
[KOHTPOJIb;

5.5.

B3arMHOE pacIoNOKEHUE IBYX OKPYIKHOCTEIH.

DopMyIMpOBaTh OCHOBHBIE OIIPEAEICHHS], CBSI3aHHBIE C yIJIaMU B
Kpyre (BIUCaHHBIN YroJl, HEeHTPaIbHbIH yromi);

HaxoanTb BIMCaHHbIE YTIIBI, OMUPAIOIINECS HA OJHY AYTY, BEITHCIISATD
YTJIBI € TIOMOILBIO TEOPEMBI O BIIUCAHHBIX YIJIaX, TEOPEMBI O
BITFICAHHOM

METHIPEXYTOIBHUKE, TEOPEMBI O IIEHTPAIBHOM YTIIE;
MccnenoBaThb, B TOM YHCIIE C ITOMOIBIO IH(POBBIX PECYPCOB,

Y cTHBII
omipoc;

5.6.

Kacanue okpyxHOCTEH.

MccnenoBath, B TOM YHCIIE C TOMOIIBIO IU(POBBIX PECYPCOB,
BIIUCAHHBIC U OMUCAHHbIE YEThIPEXYTOJIbHUKY, BBIBOJUTh X CBOICTBa
1 mpu3HaKy; Mcronp30BaTh 9TH CBOMCTBA M MPU3HAKK [IPU PEIIEHUN

|V cTHBII
oripoc;

MToro no pazaeny:
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IPa3nes 6. [loBTOpeHue, 00001IeHNE 3HAHUIA.

6.1. [[ToBTOpEHHE OCHOBHBIX TIOHSATHIA H METO/IOB KypcoB (4
7 u 8 KIaccoB, 0000IIEHIE 3HAHUIA.
Mroro no paszeny: 4
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME (68




TEMATHYECKOE IIJTAHUPOBAHHME 9 knacc

Ne [HaumenoBanue pa3nesio u [KojandecTBo 4acoB [Mara Buabl nesiTeIbHOCTH Busbi, DIeKTPOHHBIE

I/l [TeM NPOrPaMMbI BCEro [KOHTPOJIbHBI [IPAKTHYECKH [H3y4YeHHs bopmbI (uudpossbie)

e paGoThI e paGoThI KOHTPOJISI  (00pa3oBaTe/IbHbI
e pecypcbl
IPasnen 1. Tpuronomerpusi. TeopeMbl KOCHHYCOB M CHHYCOB. Pelienne TpeyrojibHHKOB.

1.1. |Onpenenenue 2 0 0 DopMynHpOBaTH ONPENEICHNUSI TPUTOHOMETPUIECKUX (YHKIMIA TYIBIX U MPSAMBIX YTJIOB; Y cTHBII
TPUTOHOMETPHUIECKHX BBIBOIUTH TEOPEMY KOCHHYCOB H TEOPEMY CUHYCOB (C paJIiyCOM OITMCAHHON OKPYKHOCTH);  (OIIPOC;
(bynkumit yrios ot 0° no
180°.

1.2. [KocuHyc u cHHYC IPSIMOTO U |2 0 0 DopMynHpoBaTh ONpeneIeHNsI TPUTOHOMETPUIECKUX QYHKIUI TYIBIX U IPSIMBIX YTJIOB; I TrceMeHHBII
TYTOTO yria. BBIBOIUTH TEOPEMY KOCHHYCOB M TEOPEMY CUHYCOB (C paJilyCOM OITHCAHHOMN OKPYKHOCTH); [KOHTPOIb;

1.3. [Teopema KOCHHYCOB. 2 0 0 BBIBOIUTH TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB (C PaAlyCOM ONUCAHHON OKPYKHOCTH);  |[[IHChMEHHBII
(O606mEnHas) TeopeMa [KOHTPOJIb;
CHHYCOB (C pagnycoM
OTHMCAaHHOU OKPY>KHOCTH).

1.4. |HaxoxaeHue IJIHH CTOPOH U |2 0 0 DopMyIHpOBaTh ONpPENeIeHHs] TPHTOHOMETPHIECKUX (QYHKINI TYIBIX U IPSIMBIX YIJIOB; Y cTHBIH
BEITHYHH YTIIOB 0IIpoC;
TPEYrOJIbHUKOB. [IuceMeHHBbIH

[KOHTPOJIb;

1.5. [@opmyna moniaan 2 1 0 IBEIBOJUTE TEOpEMY KOCHHYCOB U TEOPEMY CHHYCOB (C paJlycOM ONMCAHHON OKpYKHOCTH); [[lmcEMeHHBII
TPEYTroJIbHUKA Yepe3 JIBe IPermaTs TpeyroIbHUKH; [KOHTPOJIb;
CTOPOHBI M YTOJI MEXTY
HIIMIL.

1.6. [@opmymna mioniaan 3 0 0 DopMyITHpOBaTh ONpeeIeHHs] TPHTOHOMETPHIECKUX (DYHKINH TYHBIX U IPSIMBIX YTIIOB; [TrceMeHHBII
MEeTBIPEXYTOIBHIKA Yepe3 ero BEIBOIHUTH TEOpEMY KOCHHYCOB M TEOPEMY CHHYCOB (C pailyCOM OITHCAHHOH OKPYKHOCTH);  [KOHTPOJIb;
ITITarOHAITN U YTOJT MEXTY Pemmats TpeyroIbHUKH;

HIIMH. PemaTs MpakTHYECKHE 3aa41, CBOAAIINECS K HAXOXK/CHUIO PAa3INIHBIX 3IEMEHTOB
[TPEyTrOIbHUKAX;
1.7. [[Ipaktnueckoe npuMeHeHue |3 0 0 Pemars MpakTHYECKHE 3a71a4H, CBOAAMIMECT K HAX0XKJIEHHIO Pa3JIMYHBIX JJIEMEHTOB Y cTHBIH
ITOKa3aHHBIX TEOPEM [TpCYTroJIbHUKAX; 0IIPOC;
[IncbMeHHBbIH
KOHTPOJIb;
MToro no pazneny 16
IPaznes 2. [IpeoOpa3oBanue nogodusi. Merpuyeckue COOTHOLIEHHUSI B OKPY:KHOCTH

2.1. [[lousitre o npeoOpaszoBanun |2 0 0 OcBauBaTh MOHSATHE PeoOpa30BaHuUs MOAOOUS; |Y cTHBII
000Ms. llccnenoBaTh OTHOLIEHHE JIMHEHHBIX 3JIEMEHTOB (QUryp pu NpeoOpa3oBaHUM 1OJ00HS; o1poc;

2.2. |COOTBETCTBEHHBIC HJIEMEHTHI |2 0 0 OcBamBaTh NOHATHE TPe0Opa30BaHMUs OTOOUS; 'Y cTHBII
MOJOOHBIX (GUTyp. VccenoBaTh OTHOIIEHNE JIMHEHHBIX 3JIEMEHTOB (DUTyp IpH mpeodpazoBaHUU 1MOJ00us; orpoc;

Haxoaute mpuMepsl Mo00Hs B OKPY>KaIOMIEH IeHCTBUTEIEHOCTH; [I1uceMeHHBbII
[KOHTPOJIb;

2.3. [Teopema 0 POHM3BEICHHH 3 1 0 OcBauBaTh NOHATHE PeoOpa3oOBaHus MOA00OUS; Y cTHBII

OTPE3KOB XOP/I, TEOpeMa O llccrnenoBaTh OTHOLICHHE TMHEWHBIX 2IEMEHTOB (QUryp IpH Mpeodpa3oBaHUU MOJ00uS; orpoc;




MPOU3BEIICHUH OTPE3KOB IHaxoanTs mprMeps! oJo0us B OKpyXKaromeil 1eficTBUTEILHOCTH; ITrceMeHHBII
CeKyIINX, TeOpeMa O BbIBOANTH METPHUUECKHE COOTHOLIEHUSI MEXIY OTPE3KaMH XOPJI, CEKYIIUX U KaCaTeIbHBIX C  [KOHTPOJIb;
KBaJ(paTe KacaTeIbHOI. MCTIOIb30BaHIEM BIHMCAHHBIX YTJIOB U MOJOOHBIX TPEYTrOJILHUKOB;

2.4. [[lpuMeHeHuE B pELICHAN 3 OcBauBaTh NOHSATHE IPe0OPa30BaHNUs TOTOOUS; Y cTHBIH
FCOMETPUYECKUX 3a1a4 [MccenoBaTh OTHOIICHUE IMHEHHBIX JIEMEHTOB (DUTYp IPH NPpeoOpa30BaHUH IT000HS; oTpoc;

Haxoaute mpuMepsl oJo0Hs B OKPY>KaIOIIeH e CTBUTEIbHOCTH; [InceMeHHBIH
BEIBOUTH METPUYECKHE COOTHOIICHUS MKy OTPE3KaMH XOPJ, CeKYIIUX U KaCaTeJIbHBIX C  [KOHTPOJIb;
MCIIOTb30BAHIEM BIHCAHHBIX YTJIOB U MOJOOHBIX TPEYTOJIbHUKOB;
Pemrate reoMeTpUYIeCcKHe 3aJaUH M 3a1aU U3 peanbHOH KU3HH C UCIONb30BaHUEM MTOT00HBIX
[TPEYTrOJILHUKOB;

HToro mo pazaeny 10

IPaznen 3. BekTopsbl

3.1. (Ompenenenne BEKTOPOB, 0.5 [Mcrionp30BaTh BEKTOPHI KaK HAIIPABICHHBIE OTPE3KH, HCCIEI0BAaTh TeOMETPHYESCKIH Y cTHBIH
CII0KEHNE U Pa3HOCTh (nepeMerieHre) U GU3MUECKUN (CHIIA) CMBICIBI BEKTOPOB; 01IpoC;
BEKTOPOB, YMHO)KEHNE 3HATH OMpENeNICHNsI CYMMBI U pa3HOCTH BEKTOPOB, YMHOXKECHHUS BEKTOpA HA YUCIIO, [IncbMeHHBIH
BEKTOpa Ha YHCIIO. MCCIIeI0BaTh TEOMETPUICSCKUI M PU3HUECKUI CMBICIIBI 3THX OTIepaluii; [KOHTPOJIb;

PemiaTh reoMeTpU4ecKUe 3a7a4l ¢ UCIONb30BaHUEM BEKTOPOB;
IPackiapIBaTh BEKTOP 110 JBYM HEKOJUIMHEAPHBIM BEKTOPaM;

3.2. |®usnyeckuii u 0.5 IMlcrionb30BaTh BEKTOPHI KaK HAIIPaBJICHHBIC OTPE3KH, UCCIECIOBATh T€OMETPUICCKUIT Y cTHBII
IFr€OMETPUUYECKUI CMBICIT (mepeMerieHre) U GU3MYECKHUN (CHIIA) CMBICIBI BEKTOPOB; ompoc;
BEKTOPOB. 3HATB ONpeeIeHHs] CYMMBI X Pa3HOCTH BEKTOPOB, YMHOKEHUSI BEKTOpa Ha YHCIIO, [TrcEMeHHBIHI

MCCIIeIOBAaTh TEOMETPHUYECCKUI U (PU3MUECKHUI CMBICIBI 3THX OIEPalnii; IKOHTPOJIb;
IPeraTs reoMeTpHUIECKHUE 3a/[a4H C UCTIOIb30BAHIEM BEKTOPOB;

PackiagpIBaTh BEKTOP 110 ABYM HEKOJUIMHEAPHBIM BEKTOpaM;

[Mcrionp30BaTh CKaISIPHOE MPOU3BEICHIE BEKTOPOB, BBIBOAUTH €TO OCHOBHBIE CBOMCTBA;

BBIMHCIATE CyMMY, Pa3HOCTB M CKISIPHOE NMPOM3BEACHHE BEKTOPOB B KOOPIMHATAX;

3.3. |PasnoxeHue BeKTOpa 1o 2 PackiagpIBaTh BEKTOP 1O ABYM HEKOJUIMHEAPHBIM BEKTOpPaM; Y cTHBIH
ITBYM HEKOJIJIMHEAPHBIM M cmos30BaTh CKaJISIpHOE POU3BEICHHE BEKTOPOB, BEIBOJIUTH €T0 OCHOBHBIE CBOMCTBA; oTpoc;
BEKTOPAM. BEIMUCTATE CyMMY, Pa3HOCTb M CKAIIPHOE NIPOM3BEACHNE BEKTOPOB B KOOPMHATAX; [TrceMeHHBII

KOHTPOJIb;

3.4. [KoopauHatel BEKTOpA. 2 Mcnonb30BaTh CKaJsIPHOE MPOU3BEIEHHE BEKTOPOB, BHIBOJUTEH €70 OCHOBHBIE CBOMCTBA; |Y cTHBII

BEIMUCTATE CyMMY, Pa3HOCTB M CKaTIPHOE IPOM3BEACHNE BEKTOPOB B KOOPUHATAX; oTpoc;

3.5. (CkamsipHOe mpousBeneHue |3 Vcrionp30BaTh CKaSIPHOE POU3BEICHIE BEKTOPOB, BRIBOAUTE €T0 OCHOBHBIE CBOMCTBA; Y cTHBIH
BEKTOPOB, €ro MPUMEHEHHE BbIuncsaTh CyMMY, Pa3HOCTh U CKaJIIPHOE IIPOU3BEICHUE BEKTOPOB B KOOPAUHATAX; oripoc;

TSt HAXOKICHUS JITHH 1 [MpuMeHATH CKaJSIPHOE TPOU3BEICHHE JUIS HAXO0XK/CHUS AJIHH 1 YTJIOB; [IncpMeHHBIIT
[YTJIOB. [KOHTpOJTb;

3.6. |Pemienne 3a1a4 ¢ momouip 2 llcnonp30BaTh BEKTOPHI KaK HANPaBIEHHBIE OTPE3KHU, UCCIIEI0BATh T€OMETPHUYUESCKUIT Y cTHBIH

BEKTOPOB. (mepeMernieHre) U GU3MUECKHIN (CHIIA) CMBICITBI BEKTOPOB; orpoc;
3HaTH Onpeacsi€Huss CYMMBI 1 Pa3HOCTU BEKTOPOB, YMHOXXEHUA BEKTOPA Ha YUCJIO, [TrcbMEeHHBIH
MCCIIeI0BAaTh TEOMETPUIECKUIT M (PU3HUECKUIT CMBICIIBI 3THX OTIepalnii; KOHTPOJIb;

Pemats reoMeTpHIECKHE 3aJa49H C UCIONb30BaHHEM BEKTOPOB;

PackiaibIBaTh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM;

Vcrionp30BaTh CKASIPHOE IPOU3BEIEHIE BEKTOPOB, BEIBOAUTE €0 OCHOBHBIE CBOMCTBA;
BEIYHMCIATE CyMMY, Pa3HOCTh U CKaJSIPHOE NMPOU3BEICHHE BEKTOPOB B KOOPAMHATAX;

l_lpI/IMeHﬂTb CKaJIAPHOC MPOU3BECACHUE U1 HAXOXACHUS UINH U YIJIOB,




3.7. [[IpuMeHeHne BEKTOPOB 111 |2 0 IPemiaTe reoMeTpUYECKUE 3aJa4i € UCIIOIb30BaHHEM BEKTOPOB; Y cTHBII

[peLLICHNUS 3a/1a4 KUHEMATUKU PackiafpIBaTh BEKTOP MO ABYM HEKOJIIMHEAPHBIM BEKTOpPaM; OIIpoC;
1 MEXaHUKH [Mcronb30BaTh CKAISIPHOE IIPOU3BEACHUE BEKTOPOB, BEIBOJAUTH €O OCHOBHBIC CBOMCTBA; [IncbMeHHbIH
IBBIYUCIIATE CyMMY, Pa3HOCTb U CKaJIPHOE IIPOU3BEICHUE BEKTOPOB B KOOPAMHATAX; IKOHTPOJIB;
[IpuMEHATD CKaNApHOE IPOU3BENEHHE U1 HAXO0XKIEHHs JJIMH U YIJIOB;
MToro no pasneny: 12
Pasnen 4./lekapTOBbI KOOPAMHATHI HA IJIOCKOCTH

4.1. |lekapTOBBI KOOPAMHATEI 1 0 OcBauBaTh NOHATHE IPAMOYTOJIBHOM CHCTEMbI KOOPIUHAT, JEKAPTOBBIX KOOPJUHAT TOUKU; Y CTHBIM
[TOYEK Ha IJIOCKOCTH. orpoc;

4.2. |YpaBHEeHHE TIPSIMOH. 1 0 BEIBOAUTH ypaBHEHUE MPAMON U OKPYKHOCTH; Y cTHBII

oTpoc;

4.3. |[Yrnosoit ko3¢ duumeHr, 2 0 OcBauBaTh NOHATHE IPAMOYTOJIBHOM CHCTEMbI KOOPIUHAT, JEKAPTOBBIX KOOPIUHAT TOUKU; Y CTHBIN
TaHT'€HC yTJIa HAKJIOHa, BEIBOAUTH ypaBHEHUE MPAMON U OKPYKHOCTH; ompoc;
MapasuieabHbIE U [IrnceMeHHbII
[EPICHIUKYIIIPHBIC IPSMBIC. [KOHTPOJIb;

4.4. |YpaBHEHHE OKPYKHOCTH. 1 0 OcBamBaTh MOHATHE MPSIMOYTONBHOI CHCTEMBI KOOPWHAT, JEKAPTOBBIX KOOPIUHAT TOUKH;  |Y CTHBIN

BbIBOAUTH ypaBHEHUE MIPSIMON U OKPYKHOCTH; orpoc;
Bo1aensTh MoJIHBIA KBagpaT AJIs HAXOXKICHUS LIEHTPA U painyca OKPY>KHOCTH 110 €€ [IcEMEHHBIH
[YPaBHEHUIO; [KOHTPOJIb;

4.5. [HaxosxneHnexoopauHarTodex|l 0 : 'Y cTHEIIT
[EPECCYCHUAOKPYKHOCTH U OcBamBaTh MOHATHE MPSIMOYTONBHOM CHCTEMBI KOOPJWHAT, IEKapTOBBIX KOOPJMHAT TOUKH;  (OIPOC;
MIPSMO. BbIBOAUTH ypaBHEHUE MPSIMON U OKPYKHOCTH; [IucbMeHHBbIH

IBBIIEIATD TOJIHBLI KBaJpaT 1) HAX0XKJCHUS LIEHTPa U paJinyca OKPYKHOCTH IO €€ [KOHTPOJIb;
lypaBHEeHUI0; Pemarte 3a1aun Ha HaX0XKJICHUE TOUCK NIEPECeUCHNUS NPSAMBIX U OKPYKHOCTEH C

[TOMOIIBIO METO/1a KOOPAHHAT;

Vcmons30BaThk CBOICTBA YIII0BOTO KO3 GHUIIMEHTa MPSAMOIl ITPH pelIeHUH 33124, JUIs

OIIpeIeNICHUs] PacIIOJIOKEHHUS TIPSMOii;

[TpuMeHATh KOOPAMHATHI IPU PELLICHUU FEOMETPUUYECKUX U IPAKTUYECKUX 3a/1ad, JUIs

MOCTPOCHUSI MATEMaTHIECKUX MOJIENIeH peabHBIX 3a1ad («MeTOJ KOOPANHATY);

4.6. MeToz KOOpAMHAT MTPU 1 0 PemaTth 3a1a4y Ha HAXOX/AI€HHE TOUYEK IIepeCcedeHNsl IPSIMBIX U OKPY>KHOCTEH ¢ ITOMOILbI0 Y cTHBII
[PELICHUU F€OMETPUYECKUX MeTO/1a KOOPAUHAT; orpoc;

Bajad. Vcrionp30BaTh CBOICTBA YTI0BOTO KOG HIIEHTA IPAMOIl P PEIICHNH 3a/1a4, IS [InceMeHHbIH
OIIpeIeNICHUs] PaCIIOJIOKEHHUS IIPSMOii; [KOHTPOJIb;
[TprMeHATh KOOPAMHATHI IPU PEIICHUU FEOMETPUYECKUX U IPAKTUYECKUX 3a/a4, I
MOCTPOCHHUSI MATEMaTHIECKNX MOJIeNIel peaTbHbIX 3a4ad («METOZ KOOPANHATY);
[Tos1p30BaThHCsI U151 IOCTPOCHHS U UCCIIeIOBaHUI I(POBBIMU pecypcamu;

4.7. [Mcronb3oBaHHe METOIA 2 1 BbIBOIUTH YpaBHEHUE MPSMOM U OKPY>KHOCTH; IKoHTpOnbHas
KOOPJIUHAT B IPAKTUYECKUX Bb1nenaTh NOIHBIA KBaApaT A HaX0KACHUS LEHTPa U pajuyca OKPYKHOCTH 110 €€ padoTa;
Bamaqax lypaBHEHUI0; Pemare 3aaun Ha HaX0XKIEHUE TOUEK NIEPECEUEHUs MPSIMBIX U OKPYKHOCTEN C

[TOMOIIBIO METO/1a KOOPAHHAT;

lcnons30BaTh CBOMCTBA YIIIOBOTO KO QHUIMEHTa NPsIMOi IIPH PEIICHUH 3a1ad, s
ONpeieNICHNs] PacIIoJIOKEHUS IPSMOii;

[TprMeHATh KOOPAUHATHI IPU PEIICHUU FEOMETPUYECKUX U IPAKTUYECKUX 3a/a4, I
[IOCTPOEHHSI MaTeMaTHUYECKUX MOJENEH peaabHbIX 3a1a4 («METO]l KOOPAUHATY);
[Tosib30BaThCsI AJ1si IOCTPOCHHS M UCCIIeIOBaHMUIl I(POBBIMU pecypcamu;




IMToro

10 pa3jeny:

IPazgei S. IIpaBuiibHbIC MHOTOYIOIbHHKU. /I/TMHA OKPYKHOCTH H ILIOIIAAb KPYra. Beruncienue miomajei

5.1. [[IpaBusbHBIC 1 0 ‘DopMmynrpoBaTh onpeeaeHIe MPABUIbHBIX MHOTOYTOJIbHUKOB, HAXOAUTh X JIEMEHTHI; Y cTHBII
MHOTOYT'OJIbHUKH, [Top30BaThCS MOHATHEM JUIMHBI OKPYKHOCTH, BBEIEHHBIM C IOMOIbIO IPABUIBHBIX ompoc;
BBIYMCIICHUE UX DJICMEHTOB. MHOIOYT'OJIbHUKOB, OIIPEIEIATh YUCIIO0, JUIMHY JYyT'H U paJUaHHyI0 MEpy YyIia; I TrceMeHHBII

[KOHTPOJIb;
5.2. {Yucno pu anuHa 1 0 DopMynHpoBaTh ONpeaeaeHIe MPABUIBHBIX MHOTOYTOJIbHUKOB, HAXOANUTh UX JIEMEHTHI; Y cTHBII
OKPY>KHOCTH. [Top30BaThCS MOHATHEM JUIMHBI OKPYKHOCTH, BBEIEHHBIM C IOMOIIO IPABUIBHBIX orpoc;

MHOTOYT'OJIbHUKOB, OIIPE/ENIATh YKMCIO0, JUIMHY JyI'H U paJluaHHy0 Mepy yria; [IucbMeHHbIH
[IpoBOAUTE Mepexo OT paJuaHHOH MepHI YIIIa K IpaJyCHONH B Ha000pOT; [KOHTPOJIb;

5.3. |lnuHa 1yru OKpy»KHOCTH. 2 0

5.4. [Pammannas mepa yria. 1 0 DopMyIHpOBaTh OIpPEeICHUE IPAaBUIbHBIX MHOTOYTOJIbHUKOB, HAXOJAUTh UX JJIEMEHTHI; Y cTHBII
[Tonb30BaThCs MOHATUEM JUTMHBI OKPY>KHOCTH, BBEAEHHBIM C TIOMOIIBIO MPABMIIBHBIX 0IIpoC;
MHOT'OYT'OJIbHUKOB, OIIPE/ENIATh YKCIO0, JUIMHY JYyT'H U paJluaHHyIO Mepy yIia; [IuceMeHHBbIH
[TpoBoIUTE MEPEXO OT PaAMaHHON MepHI yrila K TpagycHOi 1 Hao00poT; [KOHTPOJIb;
OmnpenensaTs IOMAAb KPyTa;
BeiBouTh (hopMyItbl (B TpayCHOH M paiuaHHOi Mepe) Uil JUTHH YT, IDIomaneld CeKTOpOB 1
CErMEHTOB; BRIUNCIATH mionaay GUryp, BKIIOYAIONINX MIEMEHTH! OKPYKHOCTH (KpyTa);

5.5. [Inomazns kpyra u ero 1 0 ‘DopMynrpoBaTh ONpeeIeHIe MPABIIBHBIX MHOTOYTOJIbHUKOB, HAXOANUTh UX JIEMEHTHI; Y cTHBIH
PIIEMEHTOB [Tonp30BaTbCs NOHATHEM JUIMHBI OKPYKHOCTH, BBEJEHHBIM C IOMOUIBIO IPAaBUIIBHBIX oTpoc;
(cexTOpa M CermMenTa). MHOTOYTOJIbHUKOB, OIPEAETATh YHUCIIO, [UTHHY AyT'H U PAAUaHHYIO Mepy yIia; [IncbMeHHBIH

[IpoBOIUTE TIEPEXO] OT PaAMAaHHOI MEpHI yIila K IPpaJyCHOU  HA000POT; [KOHTPOJIb;
OnpenensaTs MI0MAAb Kpyra;
IBerBOOUTE (hOpMyYIIBI (B TPaayCHON M paglaHHOI Mepe) sl [UIMH OYT, IUIONIaJeld CeKTOPOB U
CerMeHTOB; BIUMCIATE muonaay Guryp, BKIIOYAIONIMX HIEMEHTH OKPYKHOCTH (Kpyra);
Haxoauth miomaay B 3aiauax peanbHON JKU3HY,
5.6. Boruucnenue miomaneit |2 1 OnpenensTh MIOMAab KPyra; IKoHTposbHast
(GuUryp BKITIOYAIONTIX BeiBoauTh hopMyItbl (B TpagyCHON M paMaHHOM| Mepe) s AJIMH YT, IUToNIaaeii CeKTOpoB U [padoTa;
DJIEMEHTBI KpyTa. CerMeHTOB; BIUMCIATE o GUryp, BKIIOYAIONIMX YIEMEHTBI OKPY)KHOCTH (Kpyra);

Haxonute momaay B 3aauax peanbHON JKU3HY,

MToro mo paznery: 8

IPa3men 6. /IBHKeHNS TIOCKOCTH

6.1. [[ToHsTHE O ABMKEHUH 1 0 Paz6upath npuMephl, WILTIOCTPUPYIOLINE NOHATHS ABUXKEHUS, IEHTPOB U Ooceil cuMMeTpuu; Y CTHBIN
JIOCKOCTH. DopMyIHpOBaTH ONpPEeNICHH TapaJUIeNBHOTI0 IIEPEHOCca, TIOBOPOTA U OCEBOM CUMMETPUH;  [OIPOC;

6.2. |[TapaienbHEIil TIEpeHoc, 2 0 Pa36upaths npuMepsl, WIUTIOCTPUPYIOLINE MTOHATUS IBH)KEHHS, LIEHTPOB U OCeH CUMMETpUH;  |Y CTHBIN
MOBOPOT ¥ CHMMETPHS. DopMyIHpOBaTh OIpPENENICHHs IapaUIeIbHOIO IIEPEH0Cca, IOBOPOTA U OCEBOM CUMMETPHH;  [OIPOC;

BEIBOANUTB UX CBOMCTBA, HAXOAUTH HEIOABUKHBIEC TOUKH; [TrceMeHHBII
[KOHTPOJIb;

6.3. [Ocu u ueHTpel cummeTpun. |1 0 DopMynHpoBaTh ONpeeNICHHs TapauIeNbHOTIO IIEPEHO0Ca, TOBOPOTa U 0CeBON cuMMeTpuy;  [[IncbMeHHSbIH
BEIBOUTH MX CBOWCTBA, HAXOAUTH HEIOABIDKHEBIE TOUKH; KOHTPOJIb;

HaxomuTh IEHTPEI M OCH CUMMETPHI MPOCTeHIINX GUryp;
[[puMeHATh NapaienbHbIN IEPEHOC U CUMMETPUIO NIPU PELIEHNH T€OMETPUYECKHX 3a1a4

(pa3bupath IpUMEpEHI);




Icionbs30BaTh JJI1 TIOCTPOCHUSA U HCCIICIOBAHMIA III/Iq;)pOBI)Ie PECYPCHI;

6.4.

[Ipocreiine npumMeHeHus B
[pEIIeHNUH 3a71a4.

Pa3bupathk npUMepbl, HILUTIOCTPUPYIOIUE TIOHATHS ABIKEHUSI, IIEHTPOB U 0CEil CUMMETPHH;
DopMyIHpOBaTh OIpPEENICHHs IapallIeIbHOIO IIEPEHOCca, I0BOPOTa U OCEBOM CUMMETPHU;
IBBIBOJUTH UX CBOMCTBA, HAXOAUTH HEIIOJBHKHBIC TOUKH;

HaxoauTe eHTPBI M OCH CUMMETPHHA IpocTeHINX Guryp;

[MpuMeHATh MapaIeTbHbIH MEPEHOC U CUMMETPHIO NIPU PEIIEHHN T€OMETPHUECKUX 3a1ad
(pa3bupats mpuMepsbl);

Vcronp30BaTh AJIsI HOCTPOEHUS U UCCIIEI0BaHU IU(POBBIE PeCypCHI;

IKoHTpOIBHAS
[paborta;

IMToro

0 paszeny:

IPaznen 7. [loBTopeHue, 0000111eHHe, CHCTeMATH3ALMA 3HAHMI

7.1.

[ToBTOpEHNE OCHOBHBIX
MOHSATHI ¥ METOJIOB KYPCOB
7—9 xiaccoB, 0000IIICHHE U
crcTeMaTH3aIlis 3HaHH.

0.25

0

0

OnepupoBaTh NOHATHAMU: QUIYpa, TOUKA, IPAMAs, yrojl, MHOTOYTOJIbHUK, paBHOOEPEHHBII
1 paBHOCTOPOHHUH TPEYTOIBEHHUKH, IPSMOYTOJIBHBII TPEYTOJIbHIK, MeANaHa, ONCCeKTprca U
BBICOTA TPEYTONbHUKA, ApAIeT0rpaMM, poMO, IPSMOYTOIbHHK, KBaIpaT, TPaMeIHys;
OKPYXXHOCTb, KacaTelbHasi; pABEHCTBO U 1of0o0Ke GUTyp, TPEYTrOIbHUKOB; HapaILICIbHOCTD 1
MepIEHIUKYJIAPHOCTD NPSIMBIX, YTOJ MEXY NPSIMBIMU, CHMMETPHUS. OTHOCUTEJIBHO TOUKH U
MpsIMOI; ATMHA, PAaCCTOSHHUE, BEIMYMHA YIJIa, TIOIIA b, IEPUMETP;

Vcrionb30BaTh (POPMYITEL: IIEPUMETPA U IUIONa 1 MHOTOYTOJIbHUKOB, JUTHHBI OKPYXXHOCTH H
[uIoIIaan Kpyra, 00b&Ma NpsIMOyTroIbHOTO TapalIeIeuIe a;

Y cTHBII
ompoc;
[lncbMEHHBIH
[KOHTPOJIb;

7.2.

[Ipocreiimue
reomeTpryeckue GUTyphl U
X CBOMCTBA.

0.25

OnepupoBaTh MOHATHAMH: (HUTYpa, TOUKA, IPSIMAst, YTOJI, MHOTOYTOJIbHUK, PAaBHOOEIPEHHBII
M paBHOCTOPOHHUH TPEYTOJIBHHUKH, PSMOYTOJIBHBII TPEYTOJIbHIK, MeAnaHa, ONCCeKTprca U
BBICOTA TPEYTOJIEHHKA, apaJIeIorpaMm, poMO, IPsIMOYTOIBHUK, KBaIpaT, TPAIELHs;
OKpY>KHOCTB, KacaTeJIbHasl,; PaBEHCTBO U M0j00ue (HUryp, TPEYTOIbHUKOB; MapaIeIbHOCTD 1
[MepIEHIUKYJIAPHOCTD NPSMBIX, YTOJ MEXY NPSIMBIMU, CHMMETPHUSL OTHOCUTEJIBHO TOUYKH U
[IPSMOI; AJIMHA, PACCTOSHUE, BEJIMYMHA YIJIa, IJI0Iaab, IEPUMETP;

[Mcnonp30Bath GOpMyIIBI: HEPHMETPA U IIOIMAIH MHOTOYTONBHUKOB, ITUHBI OKPYKHOCTH U
ruIoIIaan Kpyra, 00b&mMa npssMOoyroJbHOTO HapallelienuIea;

|V cTHBII
oripoc;

7.3.

M3mepeHre reoMeTpHIEeCKIX
BEJINYUH.

0.25

Mcmonb30Bath (bOpMy.]'[LII NEpUMETpa U MjIou@aau MHOTOYTroJIbHUKOB, JJIMHBI OKPYKHOCTH U
riomanay Kpyra, 00BEMa NpAMOYT'OJIBHOT'O Iapajuiejienuneaa,

OHepI/IpOBaTL TIOHATHAMM: IPAMOYTOJIbHAsA CUCTEMA KOOPAMUHAT, BEKTOP, UCII0JIb30BaTh OTH
MOHATHUA JId IPEACTABJICHUA JaHHBIX U PCIICHUA 3a/la4, B TOM YUCJIE U3 APYIrux y‘{eGHHX
MPpEeAMETOB;

|V cTHBII
ompoc;

7.4.

TpeyroibHUKH.

0.25

OnepupoBaTh NOHATHSAMU: NPSIMOYTOJIbHAS CUCTEMa KOOPIUHAT, BEKTOP; UCIIOJIb30BATh 3TU
MOHSTHS IJIsl IPE/ICTABICHUS JaHHBIX U PEIICHUs 3324, B TOM YHCIIE U3 IPYTHX yIeOHBIX
[peaMeTOB;

PemaTh 3aaun Ha MOBTOPEHUE OCHOBHBIX MOHATUH, UIUTIOCTPALIUIO CBSA3EH MEXTY
[Pa3ITHIHBIME 9acTSIMH Kypca;

|V cTHBII
oripoc;

7.5.

[lapannenbHble U
[IEPIIEHIUKYJISIPHBIE TIPSMBIE.

0.25

l1cnonp30BaTh GOPMYIIBL: IEPUMETPA U IUIOLIAM MHOTOYTOJIBHUKOB, AJIMHBI OKPY)KHOCTH H
[UIOIIAIU KpyTra, 00bEMa MPSIMOYTOJIHLHOTO MapalIeenuie/a;

OneprpoBaTh MOHATHIAMU: TIPAMOYTOJIbHAS CUCTEMA KOOPIMHAT, BEKTOP; UCIIOJIE30BATh 3TH
MOHSTHS TS TIPECTABICHHS IAHHBIX U PEICHNUs 33/1a4, B TOM YHCIe U3 JPYTUX yaeOHBIX
[peMETOB;

PemaTh 3aaun Ha MOBTOPEHUE OCHOBHBIX NOHATUH, UJUTIOCTPALIUIO CBSA3EH MEXTY
[Pa3IIMYHBIMU YaCTSAMU KypCa;

BrIOMpaTh METOA IS peLIeHHs 3a/1a4H;

[TricbMEHHBIH
KOHTPOJIb;




7.6. |OKpYXHOCTb ¥ KPYT. 0.25 OnepupoBaTh NOHATHAMH: (UTYpa, TOUKA, IPSIMAst, YroJl, MHOTOYTOJIbHUK, PaBHOOEIPEHHBII |Y CTHBIN
158 orpoc;
[PABHOCTOPOHHHH TPEYrOJIbHUKHU, IPSIMOYTOJIbHBIN TPEYTOJIbHUK, MelHaHa, Ouccektpuca u  |[[IMCbMEHHBIA
BEICOTA TPEYTOJIEHHKA, TApAJIIETIOrpaMM, poMO, IPSIMOYTOIBHIK, KBaIpaT, TPAIELHs; KOHTPOJIb;
OKPY>KHOCTB, KacaTeJIbHast; PaBEHCTBO U M0ZI00He GUTYp, TPEYTOIBHUKOB; MapaIeIbHOCTD 1
MepIeHIUKYISIPHOCTD MPSAMBIX, YTOJI MEXIY MPSIMBIMU, CHMMETPHUSI OTHOCUTETIBHO TOUKH U
MPSIMOI; AIMHA, pacCTOSIHUE, BEJIMYMHA YTJIa, TUIOIIA b, TIEPUMETP;

HMcrnonb30BaTh GOpMyYIIBL: IEPUMETPa U IUIOLIAAH MHOTOYTOJIbHUKOB, JUTMHBI OKPYXHOCTH U
MUIOIIaAU Kpyra, 00b&Ma MPSIMOYTOIBLHOTO HapalleNenuesa;

OnepupoBaTh MOHATHAMHE: IIPSIMOYTOJIbHASI CHCTEMa KOOPJIMHAT, BEKTOP; HCII0JIL30BATh 3TH
MOHSTHUS AJIs IPEeCTaBICHHs AaHHBIX U PEIISHHUS 3a1a4, B TOM YHCIIE U3 IPYTUX yIeOHBIX
MpeIMETOB;

Pemats 3a1a4n Ha MOBTOPEHHE OCHOBHBIX MOHITHH, HILTIOCTPALIUIO CBSI3eH MEXKTY
[Pa3IMYHBIMH 9acTSMU Kypca;

BrI6HpaTh METO IS PEIICHNUS 3a/1a4y;

Pemats 3a1a4n U3 OBCEAHEBHOM JKH3HUY;

7.7. [['eomeTpuveckue 0.25 Pemath 3aaun Ha MOBTOPEHUE OCHOBHBIX MOHATUH, HJUTIOCTPALIUIO CBS3EH MEXTY Y cTHBIH
MOCTPOCHHUSL. [Pa3ITMYHBIME YacTsIMH Kypca; orpoc;

BrI6paTh METOX AT PEIICHUS 3a/1a4y;

7.8. |YTIbl B OKPY)KHOCTH. 0.25 IBeIOMpaTh METOA IJIS pEIICHUS 3a/1a9H; [TrnceMeHHBIH
IBrincaHHble ¥ ONUCAHHBIE IPemiaTh 3a1auM U3 MOBCEIHEBHOMN KU3HH; IKOHTPOJIb;
OKPY>KHOCTH
MHOTOYTOJIbHUKOB.

7.9. [[IpsiMast ¥ OKPYXKHOCTb. 0.25 Vcrionb30BaTh (OPMYITEL: IEPUMETPA U IUIONIA I MHOTOYTOJIbHUKOB, [UTHHBI OKPYXHOCTH M |Y CTHBIN

[UIOIIaaN Kpyra, 00b&Ma MpSIMOYToIbHOTO HapalIeelnIIe a; orpoc;
OnepupoBaTh MOHATHAMH: IPSIMOYTOJIbHASI CHCTEMa KOOPIMHAT, BEKTOP; HCIOJIB30BaTh 3TH

MOHSTHUS AJISI IPEeCTaBICHHS JaHHBIX M PEIICHNUS 3a/ad, B TOM YHCIIE U3 IPYTUX yIeOHBIX
peIMeTOB;

Pemate 3a1a4n Ha MOBTOPEHHE OCHOBHBIX MOHITHH, HILTIOCTPALIUIO CBSI3eH MEXTy

[Pa3ITHMIHBIME 9acTSIMH Kypca;

7.10. YeTbIpEXyroabHUKH. 0.25 Vcrionb30BaTh (GOPMYITBL: IEPUMETPA U ILIOIIA I MHOTOYTOJIbHUKOB, JUTHHBI OKPYXHOCTH M |Y CTHBIN
IBricaHHbIC 1 OMMCAHHbIE [UIOIIaaAN Kpyra, 00b&Ma MpsSIMOYyTroIbHOTO HapalIeieuIea; orpoc;
[EeTHIPEXyTOIbHUKH.

7.11. [Teopema ITucaropa u Hagana (0.5 Pemats 3a1a4n Ha MOBTOPEHNE OCHOBHBIX MOHITHH, HILTIOCTPAIIUIO CBSI3eH MEXKTY [TceMeHHBII
TpuroHomerpun. Perrenne [Pa3ITHMIHBIME 9acTSIMH Kypca, KOHTPOJIb;
OOIINX TPEYTOJILHUKOB. Br16paTh METOA IS PEIICHU 3a/1a4u;

7.12. [IpaBusbHBIE 0.25 OneprpoBaTh MOHATHAMU: QHUTYpa, TOUKA, IPSMasi, yroJ, MHOTOYTOJIbHUK, paBHOOEAPEHHBIN |[[InChMEHHBII

MHOT'OYTOJIbHHKH. M paBHOCTOPOHHUI TPEYTOJILHUKH, TIPSMOYTONBHBIN TPEYTOJIbHUK, MEJaHa, ONCCEKTPHCA H  [KOHTPOJIb;

BBICOTA TPEYTrOJIbHUKA, MTapalIeNiorpamMM, poM0, PsIMOYTObHUK, KBaJIpaT, Tparenus;
OKpYXXHOCTb, KacaTelIbHasl; PaBEHCTBO U MMOI00Me QUTYp, TPEYTONEHIKOB; ITAPaIeIEHOCTD U
[EePIEeHANKYIIPHOCTD NPSIMBIX, YOI MEXIY NPSIMbIMU, CHMMETPUS OTHOCUTEJILHO TOUKU U
psSMOI; JUTHHA, PACCTOSIHUE, BEIMYMHA YIJIa, IUIOMAb, IEPUMETD;

Vcmons30BaTh GOPMYIIBL: IIEPUMETPA U TUIOMIAH MHOTOYTOJIbHIKOB, [UTMHBI OKPYKHOCTH U
IO I1 Kpyra, 00bEMa IpsAMOYTOJIbHOTO NapaulesIeuIe 1a;

OnepupoBaTh NOHATHAMU: NPSIMOYTOJIbHASL CHCTEMa KOOPAMHAT, BEKTOP; UCIIOJIb30BATh 3TH

MOHATHUA [JIA IPEACTABJICHUS JaHHBIX U PEIICHUA 3a/1a4, B TOM YUCJIC U3 APYTUX y‘{e6HLIX




[IPEIMETOB;
IPemiate 3a1a4uu Ha IOBTOPEHHE OCHOBHBIX IOHATUN, WILTIOCTPALUIO CBA3EH MEXIY
[Pa3TMYHBIMH YacTSIMHU Kypca;

7.13.

[IpeoOpa3oBaHus MIIOCKOCTH.

0.25

[Mcrionb30Bath GOpMyYIIBL: HEPUMETPA U INIOIIAIH MHOTOYTOJIbHUKOB, JUIMHBI OKPYXXHOCTH 1
[UIOIIaaN Kpyra, 00b&Ma NPSIMOYTOIFHOTO TapalIeIeInIIe a;

OnepupoBaTh TOHATHAMH: IPSIMOYTOJIbHASI CHCTEMAa KOOPIHHAT, BEKTOP; HCIOJIB30BaTh 3TH
MOHSTHUS IJISL IPEeCTaBICHNS JaHHBIX M PEIICHHUS 3aad, B TOM YHCIIE U3 IPYTHX yIeOHBIX
[IPEIMETOB;

Pemarh 3a1aun Ha MOBTOPEHUE OCHOBHBIX NOHATUH, UIUTIOCTPALIUIO CBA3EH MEXTY
[pPa3IMYHBIMU YacTSAMU Kypca;

Be161paTh METOA AT PEIICHUS 3a1a4y;

PermraTe 3a1a41 U3 NOBCEAHCBHOM KU3HH;

|V CTHBII
oripoc;
[lncbMEHHBIH
[KOHTPOJIb;

7.14.

Cummerpus.

UIBrokenus. [TomoGue.

0.5

Pemath 3a1aun Ha MOBTOPEHUE OCHOBHBIX NOHATHUH, UIUTIOCTPALIUIO CBA3EH MEXTY
[Pa3ITMYHBIMH YacTSMU Kypca;

Be161paTh METOA AT PEIICHUS 3a1auu;

IPemaTh 3a7a4i U3 MOBCEIHEBHOM KU3HH;

[[cEMEHHEIH
IKOHTPOJIb;

7.15.

[Tmomans. Beraucienne
rromazaei. ITnomanmn
MoTOoOHBIX GuUryp.

0.5

IPemaTh 3a1a4M Ha MOBTOPEHNE OCHOBHBIX MOHITUN, MIUTIOCTPALIMIO CBA3EH MEXIy
[Pa3IMYHBIMU YacTAMU Kypca;

Br16upaTh METO IS PEIICHUS 3a/1a4y;

PemiaTh 3aaunl U3 IOBCEIHEBHOM XKU3HU;

[IcEMEHHBIH
[KOHTpPOJIb;

7.16.

TMIOCKOCTH.

I[eKapTOBBI KOOpAWHATBI HA

0.5

[Mcrionp30Bath GOPMyIIBI: HEPHMETPA U IIOIIAIH MHOTOYTOJIbHUKOB, JUITHHBI OKPYXHOCTH 1
[UIOIIaaN Kpyra, 00b&Ma MpSMOYToIbHOTO HapalIeenIIe a;

OnepupoBaTh NOHATHSAMU: IPSIMOYTOJIbHAS CUCTEMa KOOPIUHAT, BEKTOP; UCIIOJIb30BATh 3TU
MOHSTHUS AJISI IPEeCTaBICHHS JaHHBIX M PEIICHNUS 33124, B TOM YHCIIE U3 APYTUX yIeOHBIX
MpeIMETOB;

PemiaTth 3aa4y Ha IOBTOPCHKE OCHOBHBIX ITOHATUH, MILUTIOCTPALIMIO CBSI3eH MEXAy
[Pa3IMYHBIMU YacTAMH Kypca;

BeIOupaTh METOR AT PEIICHUS 3a/1a4H;

Y cTHBII
ompoc;
[IcEMEHHBIH
[KOHTpPOJIb;

17,

BekTopbl Ha TIOCKOCTH

OnepupoBaTh MOHATHAMH: (HUTYpa, TOUKA, TPSIMAst, YTOJI, MHOTOYTOJIBHHUK, PAaBHOOEIPEHHBII
M paBHOCTOPOHHUH TPEYTOJIBHHUKH, MPSMOYTOJIBHBII TPEYTrOJIbHUK, MeAnaHa, OuccekTprca u
BBICOTA TPEYTONBHHKA, TAPAIIETOTPaMM, poMO, IPSIMOYTOIBHIK, KBAAPAT, TPAIIEIHs;
OKPY)KHOCTB, KacaTeJIbHasl,; PaBEHCTBO U 110JI00ue (GUTYp, TPEYTOJIbHUKOB; MapaieIbHOCTD 1
[epHIEeHIUKYJIIPHOCTD NPSIMBIX, YTOJ MEXY NPSIMBIMU, CHMMETPHUS. OTHOCUTEJIBHO TOUYKH U
MpSIMOI; ATMHA, PAaCCTOSHUE, BEIMYHHA YTJIa, TIOIIA b, IEPUMETP;

Vcronb30BaTh (OPMYITBL: IEPUMETPA U IUION[a 1 MHOTOYTOJIbHUKOB, JUTHHBI OKPYXXHOCTH H
[UIOIIaaAN Kpyra, 00b&Ma MpsSIMOYyTroIbHOTO HapalIeieuIea;

OmepnpoBaTh MOHATHAMH: IPSIMOYTOJIbHASI CHCTEMa KOOPJIMHAT, BEKTOP; HCIOJIB30BATh 3TH
MOHSTHS TS TIPECTABICHHS IAHHBIX U PEICHNUs 33/1a4, B TOM YHCIe U3 JPYTUX yaeOHBIX
nmpenMeToB; PemaTs 3aaun Ha TOBTOpPEHIE OCHOBHBIX IMOHATHH, MILTIOCTPAIINIO CBSI3eH
MEX]y pa3JIMIHBIMI 9acTAMH Kypca; BeIOupaTs MeTo I 171t peIeHns 3a1aqu;

PeraTh 3a1a41 U3 OBCEJHEBHOMN JKU3HY;

IKonTponbHas
[padora;

MToro no pasaeny:

OBILEE KOJIMYECTBO YACOB
1O ITPOIT'PAMME
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