ABTOHOMHA I HEKOMMEPYECKAS1 OPI'AHA3AINS BBICHIEI'O OBPA3OBAHUA
«MEXJJYHAPOJAHBIM1 BAHKOBCKNW MHCTUTYT UMEHU AHATOJINA COBHYAKA»

AKOHOMUYECKUI JINLEN
«YTBEPXIAIO» «ITPUHATO»
PexTop pelieHrueM Neaaroruaeckoro CoBeTa
gy Axatonus CoOuaka» DKOHOMHUYECKOTO JIUIIES

AHO BO «MBU umenu Anaronnsa CobGuyaka»
(M.B. Curosa)

ITpuka3 Ne 30 ot 31.08.2023 r. IIpotokon Ne 1 ot 29.08.2023 r.

PABOYASS NPOI'PAMMA
I10 YYEBHOMY IIPEJMETY
«'EOMETPUS»

Ha 2023-2024 yueOHbIi O]

8 — 9 KJIACChI

CocraBui(a):
CemenoBa Exarepuna JIleonuioBHa
YUYUTEJIb MAaTEeMaTUKU

Cankr-IlerepOypr
2023



IHHOACHUTEJBHAA 3AIINCKA

Pabouas mporpamma 1o anredpe Uit OCHOBHOM IIKOJIBI COCTaBJIEHA HA OCHOBE CIIEIYIOLINX
JOKYMEHTOB!

1. ®epepanpubiii 3akoH oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
Oenepauuny (B pea. ot 30.12.2015);

2. 3akon Cankrt-IlerepOypra ot 30 urons 2022 roma Ne 461-83 «O06 o6pazoannu B CaHKT-
[TetepOypre»;

3. @enepanbHblii  TOCYIApCTBEHHBIM 00pa30BaTeNbHBIA CTaHAAPT OCHOBHOTO OOIIETO
oOpa3oBaHMs, YTBEPXKIACHHBIA NpuKazoM MuHUCTEpCcTBa OOpa3oBaHWsl W Hayku Poccuiickoit
@eneparyn ot 17.12.2010 Nel1897 (nanee — @I'OC ocHOBHOTO 00111€TO 0Opa30BaHNU)

4. Ilpuka3 MunucrepctBa npocpemenust Poccuiickoit @eneparuun ot 22.03.2021 Ne 115
«O06 yrBepxaenuu llopsika opraHn3aluy ¥ OCYIIECTBICHUsT 00pa30BaTEIbHON NEATEILHOCTH T10
OCHOBHBIM 0011e00pa30BaTeIbHBIM MpOrpaMMaM - 00pa3oBaTEeIbHBIM TPOTpaMMaM Ha4YaIbHOTO
00111er0, OCHOBHOT'O OOIIETO M CPETHEro 00IIero 00pa3oBaHMs»;

5. [locranoBnenue ['maBHOTO rocygapCcTBEHHOro caHuTapHoro Bpadya P® or 28 ceHTs0ps
2020 1. Ne 28 «OO6 yrBepxkaenun canutapubix npasun CII 2.4.3648-20 "CanutapHo-
SMHUIEMHOJIOTHYeCKHe TpeOOBaHMS K OpraHU3alsiM BOCHUTAHUS W OOydYeHHs, OTAbIXa H
03JIOPOBJICHUS JIETCH U MOJIOJICHKI;

6. [TocranoBnenue ['maBHOrO rocygapcTBeHHOro canutapHoro Bpada P® ot 28.01.2021 Ne 2
"O6 yrBepkIeHWH caHuUTapHbIX mnpaBun u HopMm CanlluH 1.2.3685-21 '"l'uruenuwdeckue
HOpMaTUBbI U TpeOOBaHUS K OOecreueHuto0 0e30MacHOCTH U (W) O€3BPEIHOCTH Ui YeJIOBEKa
(bakxTopoB cpensl oouTaHus";

7. Ilpuxa3z MunucrepctBa oOpa3zoBanus u Hayku Poccuiickoit @eneparuu ot 20.05.2020 r.
Ne 254 «O6 ytBepxkneHun eaepaabHOro nepedHst yaeOHUKOB, PEKOMEHIYEMbIX K HCIIOJIb30BaHUIO
IpH  pean3aliil UMEIOIIUX TOCYJIapCTBEHHYIO AaKKPEJWTAIMI0 00pa30BaTEeNbHBIX MPOTpPaMM
Ha4yaJIbHOTO OOIIET0, OCHOBHOTO OOIIETO, CPETHETO 00IIET0 00pa30BaHUsY;

8. [lpumepHast pabovasi TporpaMMa OCHOBHOTO 0Omero oOpa3oBaHHsS TIpeaMeTa
«Marematuka» nis 5-9 ki1accoB 00pa3oBaTeNIbHBIX OpraHu3anuii — mpotokoin 3/21 ot 27.09.2021.

9. OcHoBHast oOpa3oBarenpHasi MpPOrpaMMa OCHOBHOTO  O0mIero oOpa3oBaHHsS B
cootBeTcTBUM ¢ PI'OC OOO Oxonommueckoro juues AHO BO «MBU umenu Amnatomus
Cobuakay;

10. Yuebnsiit ran JxkoHomuueckoro aumnes AHO BO «MBU umenn Anaromus CobO4aka
Ha 2023-2024 y4eOHblii ToI;

11. Kanengapueiii yuebnsiit rpadgux OxoHomuyeckoro junes AHO BO «MBU umenn
Amnaromus Cobuakay Ha 2023- 2024 y4ueOHBII TOA U APYTHEe HOPMATHBHBIC JJOKYMEHTHI.

12. ABrtopckoii yueOHoi mporpammbl JI.C. AtanacsHa «[IporpamMmma OCHOBHOTO OOIIETO
oOpazoBanus. ['eomerpus. 7-9 knacco».

Jannas paboyast mporpaMma OpUEHTHPOBAaHA Ha UCIOJIb30BaHUE YUEOHUKOB [0 MaTeMaTHKe
u ydyeOHO-meroauueckux nocobuit YMK, co3maHHBIX KOJUIEKTMBOM aBTOPOB IOJ] HAayYHBIM
pykoBojicTBoM akagemuka A.H. TuxoHoBa.



YuyeOHO-MeTOANYECKHIT KOMILTIEKC:
e Aranacsan, JI.C., byry3os, B.®., Kamomues,C. b., Ilo3usak, 3.I'., KOnuna, WN.N.
I'eometpus 7-9 xnaccol. — M.: [Ipocsewienue, 2016.

HEJIN U3YUYEHUSA YYEBHOI'O KYPCA «I'EOMETPUS»

«MaremaTuKy y»K€ 3aTeM YYUTb HAJ0, 4TO OHAa yM B IOPSAOK IPUBOIUTY», — IIHCAI
BEJIMKUM pycckui ydyeHbld Muxawin BacunbeBuu JlIomoHOCOB. I B 3TOM COCTOMT OJIHA M3 JIBYX
neneil oOydeHHMs TEOMETPHH KakK COCTaBHOM 4YacTH MaTeMaTHKW B INKOJIE. DTOH Ienu
COOTBETCTBYET JOKa3zaTelbHas JMHUS IpenofaBaHus reomerpuu. Cienys NpeacTaBIEHHON
paboueil mporpamme, HaYMHAsA C CEABMOrO Kijacca Ha ypOKax IeOMETPUH OOYUaIOIIMHUCS YUYHUTCS
IIPOBOJUTH JIOKA3aTEIbHBIE PACCYXKACHUSA, CTPOUTH JIOTMYECKHME YMO3AKIIOYEHMS, JOKa3blBATh
VCTUHHBIEC YTBEPKIACHUS U CTPOUTH KOHTP HPUMEPBI K JIOKHBIM, NPOBOIAUTH PACCYXKICHUSA OT
«MIPOTUBHOIO», OTJINYaThb CBOWCTBA OT MPU3HAKOB, (POPMYIHpPOBaTH OOPATHBIE YTBEPKIACHUS.
VY4eHuK, OBJIa/IeBIINI UCKYCCTBOM PacCyKaaTh, OyJ1€T MPUMEHSATh €r0 U B OKPYKAIOLIECH JKU3HHU.

Kak mucan reomerp n neparor Urope ®enoposuu Ilapeiruy, <«1r01pMH, TOHUMAIOIIUMU,
YTO TaKO€ JOKa3aTelbCTBO, TPYAHO M JaKe HEBO3MOKHO MAaHHUITYJIMPOBaTh». M1 B 3TOM coctout
BAXHOE BOCIUTATEJIbHOE 3HAUYEHUE HU3YYEHUs TIEOMETPHUHM, IPHUCYIIEe HMMEHHO OTE€YECTBEHHOH
MaTeMaTUYeCKON IKoje. Bmecre ¢ TeM aBTOpbl NpOrpamMmbl IPENOCTEPEraroT YUHUTENs OT
U3JMIIHETo (hopMain3Ma, OCOOCHHO B OTHOILEHUM Hayal U OCHOBaHUI reomerpuu. OpaHiry3ckuit
marematuk JKan /lpenoHHe MO 3TOMy NOBOAY BbICKasaucs Tak: «YTo Kacaercs IEIMKaTHON
IpoOJIEMbI BBEJICHHS «aKCHOM», TO MHE KaXKETCsl, UTO Ha HNEPBbIX MOPax HYKHO BOOOIEe u3berath
IIPOU3HOCUTh CaMoO 3T0 cioBo. C Jpyroil »Xe CTOpOHBI, HE CJIEAYET YIycKaTb HHM OJHOMN
BO3MOKHOCTH J]aBaTh MPUMEPHI JOIMYECKHX 3aKIIOUEHHUH, KOTOpble Kyna B OoJblledl Mepe, uem
ujes aKCUOM, SBIISIIOTCS HCTHUHHBIMA M €IUHCTBEHHBIMHU JBUIaTEIsIMU MAaT€MaTHYECKOIO
MBIIUICHHUS.

Bropoii nenpro U3ydeHus F€OMETPUHU SBIISETCS HUCIOIB30BAHME €€ KaK MHCTPYMEHTa IIpU
pEeLICHUU KaK MaTeMaTUYECKUX, TaK U MPAKTUYECKUX 3a7a4, BCTPEYAIOLIUXCS B PEAJIbHOU JKU3HHU.
OKOHYMBIIMH KypC T€OMETPUHM IIKOJBHUK JIOJDKEH OBITh B COCTOSSHUM — ONpPEIENIUTb
reOMEeTPHUECKyI0 (Urypy, ONHCaTh CJIOBaMHU JAaHHBIM 4epTE&X WM PUCYHOK, HAMTHU MIouiajab
3€MENIbHOT0 y4acTKa, PacCUUTaTh HEOOXOIUMYIO JUIMHY ONTOBOJIOKOHHOTO Kabess Wiu Tpedyemble
pasMmepsl rapaxa A aBTOMOOMJIS. DTOMY COOTBETCTBYET BTOpasi, BBIYHCIUTENbHAs JIMHUS B
U3y4YEHUU T'E€OMETpUHU B ILIKoJe. JlaHHAs IIPAKTUYECKas JIMHUS SBISICTCS HE MEHEe BAXKHOH, 4eM
nepsas. Emé Ilnaton nmpeanuceiBai, 4toOsl «rpaxaane [IpekpacHoro ropojia H1 B KOEM cilydae He
OCTaBJISJIM TEOMETPUIO, BeJlb HEMAJIOBAXHO J1aXke M0O0UHOE e€ MPUMEHEHHEe — B BOCHHOM JIelIe /4,
BIIPOYEM, M BO BCEX HayKax — JJIS JIyYLIEro MX YCBOCHMS: MbI BE/b 3HAaeM, Kakas OecKOHe4Has
pa3HUIIA CYILIECTBYET MEXAY YEIOBEKOM IIPUYACTHBIM K N'€OMETPUM U HEIPUYACTHBIMY. 11 3TOro
YUUTETI0 PEKOMEHAYETCsl MoAOMpaTh 3a/Ja4d MPAaKTUYECKOTO XapakTepa Uil paccMaTpHBaeMbIX
TEM, YYUTh JETEH CTPOUTH MATEMATHUUECKUE MOJCIIHA PEAIBHBIX KU3HEHHBIX CUTYalUl, IIPOBOAUTH
BBIUMCJIEHNS U OLICHMBATh aJ€KBATHOCTH IOJIyYEHHOTO pe3ynbrara. KpaiiHe BaXkHO MOAYEPKUBATH
CBA3M TEOMETPUM C JPYIMMHU IIpeAMETaMH, MOTUBHMPOBATH MWCIOIL30BaTh ONPEIEICHUS
reoMeTpHuecKuXx (Uryp M MOHATUH, JEMOHCTPUPOBATH NPUMEHEHHE IIOJIyYCHHBIX YMEHUH B
¢bu3uKe U TeXHUKE. DT CBA3M Hanbosee IpKo BUIHBI B TeMax «BekTopbl», « [puronomerpuyeckue
COOTHOILEHUs», «MeTron koopauHaT» U «Teopema [Tudaropar.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Cornacno yuyeOHoMy mutany B 8—9 kiaccax mu3y4aercss yueOHbBIH Kypc «['eomerpus»,
KOTOPBIN BKJIIOYAET CIIEIYIOIINE OCHOBHBIE pa3eiibl cojepxkanus: «I'eomerpuyeckue Gpurypsl 1 ux
CBOHCTBa», «/3MepeHHe TeOMETPUYECKUX BEIMYMHY», a Takke «JlekapToBbI KOOpAWHATHI Ha
IUIOCKOCTHY, «BekToph», «/{Brmkenus miockoctu» U «lIpeodbpazoBanus nogoous».

Y4eOHBIH MIaH mpeycMaTpUBaeT U3ydeHUE TeOMETPUN Ha 0a30BOM ypoBHE, ucxoxas u3 102
yaeOHBIX yaca B 8 kiacce u 68 ydeOHBIX yaca B 9 kimacce, Bcero 3a nBa roga oOydenuss — 170
yueOHBIX Yaca.

OCHOBHOE COIAEPKXAHUE YYEBHOI'O ITPE/IMETA

8 KUIACC

Bxoanoe noBTropenue (2 4)

IToBTOpEHME Kypca 7 Knacca.

I'naBa V. Yerbipexyroinbuuku (20 4)

MHOroyrojapHUKH. BBINTyKibIii  MHOTOYTOJIBHUK. Cymma  yIyioB  BBIIYKIIOTO
MHOroyrojpHuka. YersipexyronbHuk. [lapamnenorpamm, ero cBolcTBa M INpu3Haku. Tpamenws,
cpenHss auHus Tpaneuuu. [IpsmoyronsHuK, poMO, KBajapar, UX cBOilcTBa M mpusHaku. OceBas u
LEHTpaJbHasi CUMMETPHS. 3a1auu.

KonTposbHas padora «HeTbIpexyroJbHUKN.

I'nasa VI. [Llnomaas (18 4)

[Tnomane MHoroyroibHuka. IloHsTue miomanu MHoroyrojpHuka. Ilimomans kBagpara.
[Imomane npamoyrosnbHuka. Ilnomanes napamienorpamma. [lmomane tpeyronpHuka. Ilnomans
tpanenuu. Teopema Iludaropa. Teopema, obpatHas Teopeme I[ludaropa. dopmyna I'epona.
3agaun.

KonTpoasnas padora «Ilnomaab».

I'naBa VII. Ilono6ubie TpeyroibHuku (26 1)

Onpenenenne NONOOHBIX — TpeyronbHUKOB. IIpu3Haku  1onoOusi  TPEyroJIbHUKOB.
[IponopuronanbHble OTpe3ku. OTHOLIEHHE IUIOIMIAJAel MNOJO0OHBIX TPEeyroiabHUKOB. IllepBblit
MPU3HAK [0100MsI TPEYroJbHUKOB. BTOpoil mpu3Hak mogoOusi TpeyroibHUKOB. TpeTuil mpu3HaK
nonodust TpeyroibHUKOB. [IpumMeHeHHe moaolus K J0Ka3aTeslbCTBY TEOPEM M PELICHHIO 3ajad.
CpenHsist muHUs TpeyrojibHHUKa. [IponopruoHasbHble OTPE3KH B MPSIMOYTOJIBHOM TPEYTOJIbHHKE.
[IpakTHueckre MNPUIOKEHUST TMOAOOMS TpeyrojbHUKOB. O 10M00MH MPOU3BONBHBIX (QUTYP.
CoOTHOIIEHUS MEXIYy CTOPOHAMHU M YIJIaMU HPSIMOYTOJIHOTO TpeyrojbHuka. CHHYC, KOCUHYC U
TaHI€HC OCTPOrO yrja NpsIMOYTOJIBHOTO TpPEyrojbHUKA. 3HAa4YeHUs CHHyca, KOCHHYyca H
Ta"re”cais yrioB 30°, 45°, 60°. 3agaun.

KonTtpoubnas padora «IIpu3Haku noao0usi TpeyroJJbHUKOBY»

KonTtpoubHnas padora «Ilo1o0HbIe TPEYTOJIbHUKH.

I'nasa VIII. Oxpy:knocts (20 4)

KacarenbHas k OKpyXHOCTH. B3anMHOe pacrmojiokeHue MNpsSMOMl U OKpPYKHOCTH, IBYX
okpyxHocTeil. KacarenbHast u cexyias K OKpy>KHOCTH, UX CBOIcCTBa. LleHTpanbHble U BIMCAHHbIE
yribl. ['pamycHas mepa Ayru OKpyx)HOCTU. Bennumna BnucanHoro yria. Teopema 0 BIMCaHHOM



yrie. 3aMedarenbHble TOUKH TpeyronbHuka. CBoiicTBa OucceKTpuch yria. CBOHCTBa cepeTMHHOTO
NEpNEeHIUKYNIApa K OTpe3Ky. Teopema o0 IepeceueHuM BBICOT TpEyroibHHKA. BrucanHas u
OINHMCaHHasl OKPY)KHOCTH. BrycaHHble U ONMCaHHbIE MHOTOYToJbHUKH. OKpPYKHOCTb, BIMCAaHHAs B
TPEYTOJIbHUK, M OKPYKHOCTb, OINMCAHHAas OKOJIO TPEYrojbHUKA. BrnucaHHas M onMcaHHas
OKPY>KHOCTH TPaBUJIBHOIO MHOIOyrojbHUKa. [locTpoeHHe ¢ MOMOUIbI0 LUPKYJIS U JIMHEHKH.
3agaun.

KonTposbHas padora «OKpYyKHOCTBY.

IMoBTOopenue (13 u)

[ToBTopenue k riaBe 5. Pemenue 3amau. IloBropenue k rnaBe 6. Pemenue 3anad.
IToBTOpenue k riase 7. Pemenue 3anau. [ToBTropenue k riase 8. Pemenue 3agau. Mtoru xypca.

Pe3eps (3 u)

9 KJIACC

IHoBTOpenue (3 4)

Tpeyronbauku. YeTbipexyroabHUKU. OKpPYKHOCTb.

I'nasa IX. BektopsI (8 u)

[TonsitTue BekTtOpa. PaBeHCTBO BekTOpoB. OTKJIaAbIBAHUE BEKTOpAa OT JAHHOM TOYKH.
CnoxxeHue M BblUMTaHUE BEKTOpOB. CyMMa JABYX M HECKOJIBKMX BEKTOPOB. 3aKOHBI CIIOKEHUS
BEeKTOpOB. IIpaBuino mapamienorpamMMa. Y MHOKEHUE BEKTOpa Ha 4ucio. lIpuMeHeHne BEKTOpOB K
pewenuto 3aaa4d. Tect

I'naBa X. MeTtoa koopauHar (9 4)

Koopaunarel BekTopa. PasnoxkeHue BeKTOpa IO JBYM HEKOJUIMHEAPHBIM BEKTOpPaM.
[Ipocreitmue 3anaun B koopauHaTtax. CBA3b MEXKIy KOOpAMHATAMU BEKTOPA U KOOPAMHATAMU €ro
HayaJla ¥ KOHIIA. Y PaBHEHMS OKPYKHOCTH U NPSAMON. Y paBHEHUE JIMHUU Ha IUIOCKOCTH. Y paBHEHUE
OKPYKHOCTH. B3anmHOe pacnoiioxkeHue IByX OKpyx)HoCTel. [I[puMeHeHre BEKTOpOB U KOOPAWHAT
IIpU pElIeHUH 3a/au.

KonTpoasnas padora «Meroa KOOpAMHATY.

I'naBa Xl|. CooTHomeHHsI Me:KIy CTOPOHAMM U YIJIaMH TpeyrojbHuka. CkajnasipHoe
npousBenaeHne BekTopos (14 1)

CuHyc, KOCHHYC, TaHT'€HC U KOTaHTreHC yria. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
®opmynbl npousBeneHus. Oopmysbl 111 BBIYUCICHUS KOOPAMHAT TOYKU. COOTHOILEHUS MEXIY
CTOpPOHAaMHU U yIJIlaMH TPEyroyibHUKA. Teopema O IUIOIIAJA TPEyroibHUKA. TeopeMsl CHHYCOB U
KocuHycoB. Pemenue TpeyronbHukoB. CKalsipHOE€ TpPOU3BEIACHHE BEKTOPOB, CBOMCTBA U
IIPUMEHEHUE B T€OMETPUYECKUX 3aJadax. YTroJl MexIy BekTopamu. CkalspHOE MpPOU3BENEHUE B
KOOpJWHATAX. 3a7a4H.

KontposbHas padora «COOTHOLIEHHSI MEKAY CTOPOHAMM M YIJIaMHM TPeyroJbHHKA.
CkaJisipHOEe IPOM3BeleHUe BEKTOPOBY.

I'nasa XII. [nuna okpykHocTH M Iuiomaab kpyra (10 1)

[IpaBuiibHbIE ~ MHOTOYTONBHUKH.  OKpY)KHOCTH, OIMCaHHAas  OKOJO  MPaBUJIBHOTO
MHOTOYIOJIbHUKAa M BIHMCAaHHasg B Hero. Qopmysbl JUIsl BBIUMCIEHHS IUIOMIAM MPaBUIBHOTO
MHOTOYT'OJIbHUKA, €r0 CTOPOHBI M paauyca BIHUCAHHOW OKpyxkHOCTH. [locTpoeHue mpaBHIIbHBIX
MHOTOYTroJbHUKOB. J{miHa okpyxHocTu. [lnomane kpyra. [Inomanas kpyroBoro cexkropa. 3agauu.

KonTtpoubHnas padora «/[JinHa OKPYKHOCTH M INIOIIAAb KPYyra».

Taasa X111, JIBuskenus (6 1)



[Tonsitue nBuxenus. OroOpaskeHue MIOCKocTy Ha cedst. Hanoxxenus u neuxenus. OceBas u
LeHTpaigbHas cumMmetpun. [lapannenshblil nepenoc. [loBoport. 3agaun.

KonTpoJsbHas padora «/IBusKeHHs»

I'nasa XIV. HauanbHble cBeleHust U3 crepeomerpuu (7 1)

[Ipenmer crepeomerpun. Muororpannuku. [lpmsma. Ilapamnenenunen. OOwvem Tena.
CpoiicTBa mnpsiMOyrojapHoro napauienenunena. Ilupamupa. Tema u NMOBEpPXHOCTH BpALLEHUS.
Hunuaap. Konyce. Cdepa u map. 3agaun.

AKCHOMBI IIJITaHUMETPUU

IMoBTopenue (10 u)

[ToBropenue. TpeyronpHuku. Pemenune 3amad.  OkxpyxHocTh. Pemenune 3amau.
MHoroyronsHuku. YersipexyroinpHuku. Pemenne 3amad. Bexkropsl. Meron koopauHar. Pemienue
3agaud. Mroru Kypca.

Pe3eps (1 u)

INVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUA YYEBHOI'O ITIPEIMETA

B coBpeMeHHOM XKU3HH peaibHON HEOOXOIUMOCTBIO SBJISIETCS HEMPEPHIBHOE 00pa3oBaHuUe,
4TO TpeOyeT TMOJHOIEHHON 0a30Boi 00111€00pa30BaTEIbHON MOATOTOBKHA, B TOM 4YHUCJIE U
MaTemaruueckoi. Bee Oombine opMupyercs criennaibHOCTEH, T/1e HEOOXOANM BBICOKHI YPOBEHB
00pa3oBaHMsl, YTO CBS3aHO C HEMOCPEICTBECHHBIM NMPUMEHEHUEM MAaTEMaTHKH (9KOHOMUKA, OU3HEC,
(dbuHaHCBI, (QU3MKA, XUMUsS, TEXHUKA, HHDOpMAaTHKa, OWOJOTHS, TCUXOJOTHS W JAp.). Takum
o0pa3om, pacmupsieTcsi Kpyr HIKOJIBHHUKOB, Ui KOTOPBIX MaTreMaTHKa CTaHOBHUTCS 3HAYMMBIM
MIPEAMETOM.

MaremaTtuueckoe 00pa3oBaHME BHOCHUT HEOCIOPHUMBI U CYIIECTBEHHBIM BKJIaA B
¢dbopMupoBaHue oO0mied KyabTypbl denoBeka. HeoOXoaMMbIM KOMIIOHEHTOM KOTOPOHW SIBISIETCA
3HAKOMCTBO C METOJaMH IIO3HAHUS JEHCTBUTEIBHOCTH, INPEJACTABICHUE O IPEAMETE U METOJ]E
MaTeMaTHKH, €ro OTIMYHS OT METOJOB €CTECTBEHHBIX M I'YMaHUTApHBIX HayK, 00 0COOEHHOCTSX
MPUMEHEHUS] MAaTEMATUKHU JIJIs1 PEIICHUS] HAYYHbBIX W MPUKIQJIHBIX 3a7a4.

W3ydyeHrne reoMeTpun CroCOOCTBYET 3CTETUYECKOMY BOCIHMTAHUIO YEJIOBEKA, OHWMAaHUIO
KpacoTbl M U3SILIECTBA MATEMATUYECKUX PACCYKICHUI, BOCIPHUATHIO TI'€OMETpPUUYECKHX (opm,
YCBOEHUIO UJIEH CHMMETPHH.

[TpakTHyeckasi MOJIE3HOCTh T'€OMETPUU OOYCIOBJIEHA TEM, YTO €€ IPEIMETOM SIBISIOTCS
(GyHIIlaMeHTaJIbHBIE CTPYKTYPhl peajbHOr0 MHUpA: MPOCTPAHCTBEHHbIE (OPMBI U KOJINYECTBEHHbIE
OTHOLIEHUS — OT IIPOCTEUIINX, YCBAaWBAEMBIX B HEMOCPEACTBEHHOM OIIBITE, 0 JOCTATOYHO
CJIOKHBIX, HEOOXOJIUMBIX JJISl Pa3BUTHUS HAYYHBIX U TEXHOJIOTMYECKHUX UIEH.

OOBEeKThl TeOMETPUYECKIX YMO3aKJIIOUEHUH U MpaBuia UX KOHCTPYHPOBAHUS BCKPHIBAIOT
MEXaHHM3M JIOTHYECKHUX MOCTPOCHUM, BBIPAOATHIBAIOT yMEHUs (popMynupoBaTh, 0OOCHOBBIBATh U
JOKa3bIBATh CYXJCHUS, TEM CAMbIM Pa3BUBAIOT JIOTUYECKOE MBILICHUE.

Pa3zpaborannbie paboure mporpaMMbl 00€CTIeYUBaIOT JOCTUKEHHUE BBITYCKHUKAMU
OCHOBHOM IIKOJIbI OIPENEIEHHBIX JUYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX PE3YIIBTATOB.

JIN4HOCTHBIE pPe3yJIbTAThI:

. (dbopMHpOBaHNE OTBETCTBEHHOT'O OTHOILIEHUS K YYEHUIO, TOTOBHOCTU U CIIOCOOHOCTH

o6yqa101u1/1xc;1 K CaMOpa3BUTHIO U CaMOO6p8.30BaHI/IIO Ha OCHOBC MOTHBAllMHM K 06y’quI/IIO )51
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MO3HAHHUIO, BBIOOPY NanbHEHIIero oOpa3oBaHHs Ha 0a3e OPHEHTHUPOBKUM B MHpe Mpodeccuid u
npodeCcCHOHATBHBIX MPEINOYTECHUH, OCO3HAaHHOMY MIOCTPOCHHIO WH/IMBUYaIbHOM
00pa3oBaTeNbHON TPACKTOPHH C YIETOM YCTOMUMBBIX MTO3HABATEILHBIX HHTEPECOB;

o (dbopMupoBaHUE LEIOCTHOIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKH U OOIIECTBEHHOHN MPAKTHKHY;

o (dbopMHpOBaHKE KOMMYHUKATUBHONH KOMIETEHTHOCTH B OOIICHUU U COTPYAHUYECTBE
CO CBEPCTHUKAMH, CTapUIMMHU M MJIaJIIUMH B 00pa3oBaTeIbHON, OOIECTBEHHO MOJIC3HOM, yueOHO—
HCCIIeI0BAaTEIbCKOM, TBOPUECKOM U APYTUX BUAAX JCATEIBHOCTH;

o yYMEHHE SCHO, TOYHO, TPaMOTHO H3JaraTh CBOW MBICIIM B YCTHOW W NMHUCHMEHHOM
peuu, MOHMUMAaTh CMBICII ITOCTABJICHHOM 3a/1a4i, BEICTPAWBaTh apryMEHTAIUIO, IPUBOIUTH IIPUMEPHI
Y KOHTPIIPHUMEPHI,

o KPUTHUYHOCTh ~MBIIUICHUS, YMEHHE pACIO3HAaBaTh JIOTMYECKH HEKOPPEKTHBIC
BBICKA3bIBaHUs, OTJINYATh TUIIOTE3Y OT (aKTa;

o TBOPYECKOE MBIIIJICHUE, HAXOAYUBOCTb, AKTUBHOCTD IIPU PEILIEHUU F€OMETPUYECKUX
3a1ad4;

. YMEHHE KOHTPOJMPOBATH TPOLECC W pe3ylbTaT Y4eOHOH MaTeMaTH4ecKoi
JESTEIILHOCTH;

o CIOCOOHOCTh K SMOLIMOHAIBHOMY BOCHPUATHIO MAaTEeMAaTHYECKUX OOBEKTOB, 3a7ad,

pEIIeHUH, pacCy>KICHHIA.

MertanpeaMeTHbie pe3yJibTaThI:

o YMEHHE CaMOCTOSITENIbHO IJIAHUPOBATh ajlbTePHATHUBHBIC MYTH TOCTHXKEHUS LIETeH,
OCO3HAaHHO BBIOMpaTh Hambosiee d((HEKTHBHBIC CIIOCOOBI PENICHUS YYCOHBIX M ITO3HABATEIHHBIX
3ajady;

o YMEHHE OCYIIECTBIISTH KOHTPOJIb M0 PE3YNBTATY M IO CIIOCO0yY MEeHCTBUS Ha YPOBHE
MPOU3BOJIFHOTO BHUMAHHUS U BHOCUTh HEOOXOIMMBIE KOPPEKTUBHI,

. YMEHHE aJIeKBaTHO OIEHWBATh MPABHIBHOCTh WM OUIMOOYHOCTH BBIMOJTHEHUS
y4ueOHOM 3a/1auu, €€ O0BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ pEIICHUS;

. OCO3HAHHOE BJIAJICHUE JIOTHYECKUMHU JICUCTBUSMHU  OINPEIEICHUS  TOHSITHUH,
00001IeHNs, YCTAaHOBJICHUS aHAIOTUN, KJIAcCU(PUKAIUA HAa OCHOBE CaMOCTOSITENBHOTO BBIOOpa
OCHOBaHMUI M KPUTEPHUEB, YCTAHOBJIEHUS POJIOBUIOBBIX CBSI3EH;

o YMEHUE YCTAHABIMBATh NPUUYUHHO—CIIEJICTBEHHBIE CBS3U, CTPOUTH JIOTHYECKOE
paccykJieHne, yMOo3akJItoueHne (MHIYKTUBHOE, I€TIYKTUBHOE U 110 aHAJIOTHH ) U BBIBOJIBI;

. yMEHHE CO3/aBaTh, MPUMEHATh W TMPEeOOpPa3OBBIBATh 3HAKOBO—CHUMBOJIUYECKHE
CpEeICTBa, MOAEIH M CXEMBI [Tl pEIICHUs YUeOHBIX U MMO3HABATEIbHBIX 33134,

. YMEHHE OPTaHU30BBIBATH YU€OHOE COTPYAHUYECTBO U COBMECTHYIO JESTEIHHOCTh C
YUUTENEeM M CBEPCTHHUKAMH: ONPENENATH IeNH, paclpeaensiTh (QYHKIUH U POJIM YYaCTHUKOB,
o01mue crnocoosl paboThI;

. yMeHHEe paboTaTh B TPYIIE: HAXOJUTh O0IIee PelIeHne U pa3peniaTs KOHOIUKTH Ha
OCHOBE COTJIACOBaHWS TO3WIMKA W Y4E€Ta HWHTEPECOB; CIyIIaTh MapTHEpA; (GOPMYIHpPOBATH,
apryMEHTHPOBATh U OTCTaWBaTh CBOE MHECHHE,

. (dhopMupoBaHHE W pa3BUTHE YIeOHON M OOIIEIOIH30BATEILCKOW KOMIIETCHTHOCTH B
o0rmacTd  UCHONB30BaHUSA  WH(POPMAIMOHHO—KOMMYHUKAIMOHHBIX  TexHomoruét  (MKT-
KOMIIETEHTHOCTH);



. ¢dopMHpoBaHHE TE€PBOHAYAIBHBIX TPEACTaBICHUH 00 HIesIX H O MeToAax
MaTEeMaTHKHU KaK 00 YHHBEPCAJIIbHOM SI3bIKE HAYKU M TEXHUKHU, O CPEACTBE MOJICITUPOBAHHS SIBJICHUN
U IIPOLIECCOB;

o YMEHHME BUJETb MAaTEMaTUYECKYIO 3a/ady B KOHTEKCTE MPOOJIEMHON CHUTyallMd B
IPYTUX JUCLUIUIMHAX, B OKPYKAIOLIECH KU3HH,

o YMEHHE HaXOAWUTh B PA3IMYHBIX HCTOYHHUKAX HHPOPMALUIO, HEOOXOAUMYIO IS
pelIeHHs] MaTeMaTHYeCKUX MPOoOJIeM, U MPEJCTABIAThH €€ B MOHATHON (hopMe; MPUHIUMATh PELICHHUE
B YCJIOBUSX HEMOJHON M N30BITOYHOMN, TOUHOW U BEPOATHOCTHOW MH(POPMALIUH,

. yMEHUE I[IOHMMAaTb M MWCIOJIb30BaTh MATEMATHYECKUE CPEACTBA HATJISIHOCTH
(pUCYHKH, YEPTEXHU, CXEMBI U JIp.) VISl WIUTIOCTPALUH, UHTEPIPETALliU, ApIyMEHTALIH;

o YMEHUE BbIIBUraTh THIIOTE3bl IPU PEUIEHWH Y4eOHBIX 3ajJjad M IOHUMATh
HE00X0AUMOCTh UX IPOBEPKHU,;

. YMEHHE MPUMEHATh WHIYKTUBHbBIE U J€NYKTUBHBIE CIIOCOOBI PACCYXKJIEHUMN, BUIETD
pa3IMyYHbIE CTPATETUyU PELICHUS 3a1a4,;

o IIOHMMAaHHUE CYIIHOCTH AJTOPUTMHYECKHUX IPEIIUCAaHUI M yMEHUE ICHCTBOBATH B
COOTBETCTBHH C IIPEITIOKEHHBIM aITOPUTMOM,;

o YMEHHE IUIAHUPOBATH U OCYILECTBIIATh JCATEIBHOCTD, HAIPABICHHYIO HA PELICHHE
3a]1a4 HCCIIEN0BATEIBCKOIO XapaKkTepa.

IIpeaMeTHbIe pe3yibTaThl:

o YMEHHE BBIYHCIATH OOBEMBI MPOCTPAHCTBEHHBIX T'€OMETPHUECKUX  (QUTYP,

COCTAaBJICHHBIX U3 IIPAMOYTOJIBHBIX MapaJlICJICITUIICIOB,

o YMCHHEC U PpPa3BUTHUC TMPCACTABIICHHUA O IIPOCTPAHCTBCHHBIX TI'€COMCTPHYCCKUX
burypax;
L4 OBJIAACHUEC MCTOAAMU PCIICHUA 3ada4 Ha BBIYMCICHUA U J0OKA3aTCIbCTBA: METOJ0M

OT NMPOTUBHOTO, METOJIOM MOJO0MS, METO0M Iepedopa BapUaHTOB M METOJOM I'€OMETPUYECKUX
MECT TOYEK;

o OBJIAJICHUE TPAJAMLIMOHHOW CXEMOW pEIIEeHUs 3aJad Ha IOCTPOEHHE C IOMOIIBIO
LUPKYJIS U JIMHEWKHU: aHAIU3, IOCTPOEHUE, J0KA3aTeIbCTBO U UCCIIEIOBAHNUE;

. MPUOOPETEHUE OINbITa HCCIEIOBAaHUS CBOMCTB IJIAHUMETPUYECKUX (QUIYp C
ITOMOUIBI0 KOMIIBIOTEPHBIX ITPOrPaMM;

o YMEHHUE BBIYMCIATH IJIOMATUM (UTYp, COCTAaBICHHBIX U3 JBYX MM Ooiee
IIPSIMOYTOJIBHMKOB, [TapajlIeIorpaMMOB, TPEYTOJIBHUKOB, Kpyra U CEKTOpa;

o YMEHHE BBIUMCIATH IJIOIAAM  MHOTOYIOJBbHUKOB, HCIIOJIB3YysS OTHOIICHHUS
PABHOBEIMKOCTH U PAaBHOCOCTABIIEHHOCTH;

o yYMEHHE NPUMEHATh anreOpanyecKuid M TPUTOHOMETPUYECKHM amnmapaT U HIeu
JBUKEHMSI TIPU PELLIEHUH 33]1a4 Ha BBIUMCIICHHE IIJI0a/Ied MHOTOYTOJIbHUKOB;

. OBJIAJICHHE KOOPAMHATHBIM METOJOM pELIEeHUs 3aJad Ha BBIUKCICHHUS W
JOKa3aTeNIbCTBA;
o MPUOOPETEHNE ONBbITa HCIOJIb30BAaHUS KOMIIBIOTEPHBIX MpOTrpamMM [UIsl aHaiu3a

YaCTHBIX CIIYy4aCB B3aUMHOT'O PACIIOJIOKCHUA OKPY)I(HOCTCIZ U NIPAMBIX;
L4 OBJIAACHUC BCKTOPHBIM MCETOAOM [JIs1I PCHICHUA 3ada4 Ha BbIYHUCICHUA U
J0Ka3aTcJIbCTBA.



Harasinnas reomerpus.
Buinycknux nayuumcsa:

. pacro3HaBaTh Ha YEPTEXKaX, PUCYHKAX, MOJEISIX U B OKPYXKAIOIEM MUPE IUIOCKUE U
MIPOCTPAHCTBEHHBIE TEOMETPUYECKHE (DUTYPBI;

o BBIUUCIIATH 00BEM MPSAMOYTOJILHOTO MapaliesienUIe .

Buinycknux nonyuum 603Mo*CHOCHb:

o HAy4YUTbCS BBIUUCIATH OOBEMBI IMPOCTPAHCTBEHHBIX TI'E€OMETPUYECKHUX Uy,
COCTABJICHHBIX U3 IIPSMOYTOJIBHBIX IIapAJIICIICIIUIIEIOB;

. pacrio3HaBaTh pa3BEPTKH KyOa, MPSIMOYTOJBHOTO MHapajlieNienurena, MpaBHIbHON
IIUPAMU/IbI, HUIMHIPA U KOHYCA;

o CTPOUTH Pa3BEPTKH KyOa U MPSMOYTOJILHOTO NapasliesIenuIe 1a;

. OTIPEIeNIATH M0 JTMHEHHBIM pa3MepaM pa3BEPTKU (QUTYPHI TUHEHHbBIE pa3Mephbl CaMOi
¢burypsl 1 Ha060pOT;

o yIrIIyOUTh M Pa3BUTh MPEIACTABICHHUS O IMPOCTPAHCTBEHHBIX TI'€OMETPUUYECKHUX
dburypax;

o HAy4UTbCSl IPUMEHATH TOHATHE Pa3BEPTKU JUIsL BBIIOJHEHUS IPAKTHUECKUX
pacd€ToB.

I'eomeTpuueckue Gpurypsbl.

Buinycknux nayuumes:

o MOJIb30BATHCA SI3BIKOM T€OMETPUHU ISl ONTUCAHUS TIPEAMETOB OKPYKAIOIIETO MUpPa U
UX B3aUMHOTO PACIOJIOKEHHUS;

o pacrno3HaBaTh U M300pa)kaTh HA YEPTEKAX U PUCYHKAX F€OMETPUYECKHE (PUTYpHI U
UX KOHQHUTypaIuu;

o HaxOJUTh 3HAYEHUS JJIMH JIMHEWHBIX DJJIEMEHTOB (UTYp U HMX OTHOIIEHUS,
rpagycHyio Mepy yrio ot 0° mo 180°, mpumMeHsist onpeaeneHus, CBOMCTBA U MPU3HAKH GUTYD U HX
3JIEMEHTOB, OTHOIIEHUS (GuUryp (paBEeHCTBO, MOJ00ME, CHUMMETPHUH, TMOBOPOT, MapalIeIbHbII
MepPEHOC);

o OTMEepUpOBaTh C HAYAJIBHBIMU TOHATUSAMH TPUTOHOMETPUM U  BBITIOJHATH
AJIEMEHTapHbIE ONepauy HaJ GYHKIUSIMH YTIIOB;

. pemath 3a7adyd Ha J0Ka3aTelbCTBO, OMHUPAsSCh HAa H3y4yeHHBbIE CBOWCTBAa (GUTYp U
OTHOIIEHUN MEXy HUMH U IPUMEHSISI H3yUYE€HHBIE METO/IbI JIOKA3aTEIbCTB;

o peraTh HECJIOXHBIE 3aJadyd Ha TOCTPOCHHE, MPUMEHSST OCHOBHBIE aJITOPUTMBI
MTOCTPOEHUS C TIOMOIIBIO ITUPKYJIS U TUHEUKH;

o peraTh IpocTerIie TUITAHUMETPUYECKHE 3a]]a49H B IIPOCTPAHCTBE.

Buinyckuux nonyuum 603mMoiCHOCHb:

. OBJIAJIETh METOJIAMHU PEUICHUS 3a7a4 Ha BBIUUCIEHUS U 1I0KA3aTeIbCTBA: METOJIOM OT
MIPOTUBHOT0, METOJIOM 0100, METO/I0M Iepebopa BapUaHTOB U METOAOM I€OMETPHUUYECKHX MECT
TOYCK;

. MpUOOpPECTH OMBIT TPUMEHEHHUS anre0Opandeckoro W TPUTOHOMETPHUYECKOTO
anmnapara v uJiei JBUKEHUS MPU PEIICHUHA T€OMETPUUECKHX 3a/1a4;

. OBJIAJIETh TPAJUIMOHHOW CXEMOH peIlIeHHs 3aJad Ha MOCTPOEHHE C MOMOUIBIO
LUPKYJIS ¥ IMHEWKU: aHaIN3, IOCTPOEHHE, TOKA3aTeIbCTBO U UCCIIE0BAHNUE;



. HAYYHUTHCS PEIlaTh 3aJ1a4d Ha MOCTPOSHHE METOJI0M I'€OMETPUUECKOTO MECTa TOUYCK
A METOIOM HOA00H;

. PUOOPECTH OMBIT UCCIICAOBAHHS CBOMCTB IUIAHUMETPHUYECKUX (UTYP C IMOMOIIBIO
KOMIIBIOTEPHBIX [TPOIPaMM.

H3MmepeHne reoMeTpUYECKHX BEJTHYHH.

Boinycknux nayuumesi:

. HCIIOJIb30BaTh CBOWCTBA M3MEPEHHS JJIMH, IUIOIIAAEH U yIJIOB IPU PELICHUH 3a1ad
Ha HAXOXKJCHHUE JUTMHBI OTPE3Ka, JIMHBI OKPY)KHOCTH, JJIUHBI IYT'H OKPYXXHOCTH, TPAlyCHOW MEphI
yria;

. BBIUUCIIATh IUIONIAM TPEYrOJbHUKOB, MPSIMOYTOJIbHUKOB, IapauieiiorpaMMOB,
Tpareiuii, KpyroB U CEKTOPOB,;

. BBIUUCIIATH JJIMHY OKPYXKHOCTH, JJIMHY IYTH OKPY>KHOCTH;

. BBIUUCIIATD JUTMHBI JIMHEHHBIX 3JIEMEHTOB QUIYp M HX YIJIbI, UCHOJIB3Ys (OPMYIIbI
JUTHHBI OKPY>KHOCTH M JUTHHBI TyTU OKPYXXHOCTH, (DOPMYJIbI TUTOMIAAeH DUTyp;

. peliath 3a7a4 Ha JOKa3aTeJIbCTBO C MCIOIb30BaHHEM (DOPMYIT [UTHHBI OKPYKHOCTH
U JUTAHBI TyTH OKPY>KHOCTH, POpMYJI IIommaaei Gpuryp;

. pelaTh MPaKTHYECKUE 3aJadyM, CBA3aHHBIE C HAXOXKICHHEM TIE€OMETPHYECKHX
BEJIMYHMH (MCIIONIB3Ys MPU HEOOXOTUMOCTH CITPABOYHUKU M TEXHUYCCKHE CPEICTBA).

Boinycknux noayuum 603mMoicHoOCMb HAYHUMbCL:

. BBIUUCIIATH ILIOMIAIU (PUTYp, COCTABICHHBIX U3 JABYX HIIM 0OJiee MPSIMOYTOJbHHKOB,
napajuiesIorpaMMOB, TPEYTOJBLHUKOB, KPyra U CEKTOPa;

. BBIYUCIIATH ILIOIIAJAA MHOTOYTOJIbHUKOB, UCIIOJIb3Ysl OTHOILLIECHNS PAaBHOBEIUKOCTH U
PaBHOCOCTAaBJIICHHOCTH;
. MPUMEHSTh aNreOpandeckuil U TPUTOHOMETPUYECKHUI ammapaTr W WU JIBUKEHUS

MIPH PEIICHUH 33]]a4 Ha BRIYUCIICHHE TUIOIIaIell MHOTOYTOJIbHUKOB.
Koopannarsl.
Buinycknux nayuumcsa:

o BBIUHCIIATh JJIMHY OTpE3Ka IO KOOpPAMHATaM €ro KOHIOB, KOOPAWHATBHI CEPEIHHBI
OTpe3Ka;

o HUCIIOJIB30BAaTh KOOp}II/IHaTHblf/'I METOJ A HM3YUYCHUA CBOMCTB MIpAMBIX U
OKPYKHOCTEM.

Bbll’lyCKHuK' nojaydyum BO3MOICHOCMD .

L4 OBJIaZAICTb KOOPAWHATHBIM  MCETOJAOM  pCHICHHA 3aJa4 Ha  BBIYHUCICHHUA U
A0Ka3aTCJIbCTBA,
L4 HpI/IO6pCCTI/I OIIBIT UCITOJIb30BAHUS KOMITBIOTCPHBIX ITPOrpaMM IJId aHaJIn3a YaCTHBIX

CJIy4aeB B3aUMHOTI'O PACTIOJI0KEHUS OKPYKHOCTEU U MPSAMBIX.

BekTopsl.

Buinycknux nayuumces:

o ONEPHUPOBATH C BEKTOPAMH: HAXOAUTh CYMMY M Pa3HOCTb JIByX BEKTOPOB, 3a/IaHHBIX
T€OMETPUYECKH, HAXOAUTH BEKTOP, PaBHBIN IIPOU3BEICHUIO 3aJAHHOTO BEKTOPA HA YUCIIO;

. HaxOJUTh JJI1 BEKTOPOB, 3aJaHHBIX KOOpAWHATAaMU: JIJIUHY BEKTOpa, KOOPIMHATHI
CYMMBbI M DPa3HOCTU JBYX U 0ojiee BEKTOPOB, KOOPAMHATHI MPOU3BEACHUS BEKTOpa Ha YHCIIO,
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OpUMEHSST TPU HEOOXOJUMOCTH COYETATEIbHBIN, MEePEeMECTHTENbHbIM U paclpenenuTeNbHbIN

3aKOHEI;

BBIYUCIIATH CKAJSIPHOE IIPOU3BEICHUE BEKTOPOB, HAXOAUTH YIOJl MEXIY BEKTOpPaMHU,

YCTaHaBIIMBATh MEPIIECHIUKYIAPHOCTD NPSAMBIX.

BBIYMCIICHHUA U JOKa3aTCIIbCTBA.

TEMATHYECKOE INTAHUPOBAHHME

BblnyCKHuK noaydum 603MOIAHCHOCMb OBJIAACTb BEKTOPHBIM MCTOAOM JIsA PCHICHUS 3a4a4 Ha

Ne Bcero KoaunuyectBo
IJ1aBbl Haspaust raas (rem) npexmera YacoB | KOHTPOJIbHBIX padoT
8 KJIACC
BxoaHoe noBropeHue 2
\Y YeTbIpexyrojJbHUKH 20 1
VI [Tnomane 18 1
Vil [Tono6HbBIE TPEYTrONBHUKH 26 2
VIl | OxpyxHOCTB 20 1
[ToBTOpeHue 13
Pezeps 3
Bcero 102 5
9 KJIACC
IToBTOpEeHnE
IX Bexrops!
X MeTtoa KoopaAMHAT 9 1
X| CooTHOIIEHUSsT MEKAY CTOPOHAMU M yTIaMu 14 1
TpeyroipHuKa. CKalsgpHOe POU3BeIeHNE BEKTOPOB
Xl | AnvHa OKpY>KHOCTH U TIJIOMIAIh KpyTa 10
X | [IBmoxeHus 6
XIV | HauanbHble CBeICHUS U3 CTEPEOMETPHH 7
[ToBTOpeHue 10
Peseps 1
Bcero 68 4
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KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
Ne IyHKTBI
ypoKa Tema ypoka § yueOHHnKa yq)elﬁﬂmca Cpoku
BBoaHoe moBTopenue 2 4
1. BxonHoe noBTopenue CEHTBPb
2. BxonHoe noBTopenue
I'naBa V. YeTbIpexyrojibHUKH
3. MHOroyrojapsHuKu 1 40
4, BrInTyKJ1b1ii MHOTOYTOJIBHUK 1 41
5. UeThIpexyrojJbHUK 1 42
6. [Tapannenorpamm. CBoiicTBa mapasuiesiorpaMma 2 43
7. [Tapannenorpamm. CBoiicTBa mapajujieiorpaMma 2 43
8. [Tpu3naku napajuieorpaMma 2 44
9. [TpusHaku napauiesorpamma 2 44
10. Pemenwue 3amau mo Teme «llapamienorpammy 2
11. Tpaneuus. 2 45
12. Teopema Paneca 2
13. Pemenue 3amau no reme «llapamnenorpamm. Tpanerus» 2 43-45 OKTABPbH
14, 3ajaun Ha NOCTPOEHUE
15. [TpsiMOyTONBHHUK 3 46
16. Powm06, kBampat 3 47
17. Pemenue 3anay no teme «lIpsimoyronsauk. Pom6. KBagpat» 3 46-47
18. Pemenue 3amay
19. OceBas M IEHTpaJIbHasi CUMMETPUS 3 48
20. O06o06marmui ypok
21. 3aueT «4YeThIpexyroJbHUKN» 40-48
22. KonTponbHas pabora «YeTbpexyroJbHUKI»
I'nasa VI. IL1omaan
23. [lonsiTHe MIOIa M MHOTOYTOJIbHHKA 1 49
24. ITnomanpe kBajpaTa 1 50
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Ne ITyHkTBI
ypoKa Tema ypoka § yueOHHnKa yq)elﬁﬂmca Cpoku
25. [Tnomane mpsSAMOYyroJIbHIKA 1 51 HOSBPb
26. [Tnomanpe napamienorpamma 2 52
217. [Tnomane nmapamwiesorpamma 2 52
28. [Tnomans TpeyroybHUKa 2 53
29. [Tnomane TpeyroibHUKA 2 53
30. [Tnomane Tpanenuu 2 54
31. [Tnomans Tpaneuuu 2 o4
32. Pewenue 3amau 1,2
33. Pemrenue 3agau 1,2
34. Teopema ITudaropa 3 55
35. Teopema obpatHas reopeme [Tudaropa 3 56
36. ®opmyna 'epona 3 S7 JEKABPbH
37. Pemenue 3amaq 3
38. Pewenue 3amau 1-3
39. 3auer «[lmomane» 1-3
40. Kontposbnas padora «Ilnomaasy»
I'naBa VII. Ilono6Hble TpeyrojibHUKH
41. [TponopuroHanbHBIE OTPE3KH 1 58
42. OmnpeneneHne NOA0OHBIX TPEYrOJIbHUKOB 1 59
43. OTHomIeHUE MIoNIa e MoT0OHBIX TPEYTOIBHUKOB 1 60
44. ITepBblii MpHU3HAK 1101001 TPEYTOJIbHUKOB 2 61
45. Pemenue 3amay 2 61
46. Bropoii mpu3Hak noo0usi TpeyrojabHUKOB 2 62
47. Pemenue 3amau 2 62
48. Tperuit npu3Hak noo00us TPEYTrOJIbHUKOB 2 63 SAHBAPH
49. Pemenue 3amau 2 63
50. Pemienne 3amau 1-2
51. Pemenue 3amau
52 KonrtponsHas padora «[Ipu3Haku momgo0us TpeyroabHHKOBY
53. CpenHsist TMHUS TPEYroJIbHUKA 3 64
54. Cpenusisi TUHYS TPEYTOJIbHUKA 3 64
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Ne ITyHkTBI
ypoKa Tema ypoka § yueOHHnKa yq)elﬁﬂmca Cpoku
55. [TponoprinoHanbHbBIE OTPE3KH B MPSIMOYTOJIHLHOM TPEYTOJIbHUKE 3 65
56. [TponopuroHagbHbIE OTPE3KH B MPSIMOYTOJIBHOM TPEYTOJbHUKE 3 65
57. [TpakTrueckue NpuII0KeHHS TOT00MS TPEYTOJIbHUKOB 3 66
58. O nogo06uu MPON3BONIBHEBIX (pUTYP 3 67 OEBPAJIb
59. 3ajaun Ha TOCTPOSHUE METOAOM IOA00US
60 CuHyc, KOCHHYC ¥ TaHT€HC OCTPOTO yIiia MPSIMOYTOJIHHOTO 4 68
TPEYroJbHHUKA
61 3HaueHus cHHyca, KOCHHYyca U TaHreHca ans yriaos 30°,45°, 60° 4 69
62 Pemenue 3amaq 3,4
63 Pewenue 3amau 34
64. Pemenne 3amau 3,4
65. 3auet «Ilo10OHbBIE TPEYTONBHUKI) 34
66. KonTponbnas pabota «IlomobHbIe TPEYTrOIbHUKI
I'naBa VIII. OxkpyxHocTh
67. Bsaumnoe pacnonoxenue npsMoil 1 OKpY>KHOCTH 1 70
68. KacarenpHast K OKpY>KHOCTH 1 71
69. KacarenbHas K OKpyKHOCTH 1 71
70. I'pagycHas Mmepa qyru OKpyKHOCTH 2 72
71. Teopema 0 BOMCaHHOM yTiIe 2 73 MAPT
72. Teopema 0 BIMCaHHOM yTJIe 2 73
73. Pemrenue 3amaq 2
74. CBoiIcTBO OMCCEKTPUCHI yria 3 74
75. CBOICTBO CepeAMHHOTO MEPIICHINKYISIPA K OTPE3KY 3 75
76. Teopema 0 nepecedyeHun BBICOT TPEYTOJbHUKA 3 76
77 Pemrenue 3amaq 3
78. Brnincannast okpy>XHOCTh 4 77
79. BrnincaHnHas OKpy»KHOCTb 4 77
80. OnucaHHast OKPY>KHOCTb 4 78 ATTPEJIb
81. OnucanHast OKpY>KHOCTb 4 78
82. Pemenue 3amad mo reme «OKpYKHOCTBY 3,4
83. Pemenue 3ana4 no teme «OKpyKHOCTb) 1-4
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Ne IyHKTBI
ypoKa Tema ypoka § yueOHHnKa yq)elﬁﬂmca Cpoku
84. Pemenue 3anad mo reme «OKpy>XKHOCTBY
85. 3auetr «OKPYKHOCTB) 1-4
806. KontposbHas pabota «OKpyKHOCTHY
IloBTOpPEHME
87 IToBTOpenue. UeThIpeXyroJbHUKN
88. [ToBTOpenue. UeThIpeXyroJbHUKN
89. IToBTOpenue. YeThIpexXyroabHUKH
90. [ToBTopenwue. [Lnomanp
91. [ToBropenue. [lnomanp
92. [ToBTopenwue. [Lnomanp
93. [ToBTopenwue. [TogoOHBIE TPEYTOTLHUKH MAMU
94. IToBropenue. [To1o0HBIE TPEYTOTBHUKH
95. IToBTopenue. [logo6HbBIE TPEYTOIBHUKH
96. [ToBropenue. OKpyKHOCTb
97. IToBropenne. OKpyKHOCTb
98. IToBropenue. Toroserii Tect
99. O6006maronui ypok
100-102 | Peseps
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9 KJIACC

Ne

IIyHKTBI

Ypoxa Tema ypoka § yueOHHnKa S — Cpoku
IloBTOpEeHue

1. IToBTrOopenue. TpeyroibHUKH CEHTABPb
2. IToBTOpenue. YeTbpeXyroabHUKH

3. [ToBTOpenue. OKPyKHOCTb

I'nasa IX. BekTopsl

4, [Tonsitre BekTopa. PaBeHCTBO BEKTOPOB 1 79,80,81

5. CnoxeHue IByX BEKTOPOB 2 82

6. CyMMa HECKOJIBKUX BEKTOPOB 2 84

7. Brruntanue BeKTOpOB 2 85

8. [TIpoun3Benenne BEKTOpA HA YUCIIO 3 86

9. Pemenue 3anau OKTSBPb
10. [TprMeHeHnEe BEKTOPOB K PELICHHUIO 3a]a4 3 87

11. Cpenssist TuHUS Tpareuuu 3 88

12. Pemenue 3amau

I'maBa X. Mertoa koopauHar

13. Pa3noxeHne BekTOpa 1o JByM HEKOJUIMHEAPHBIM BEKTOPAM 1 89

14. KoopnnHatel BeKTOpa 1 90
15. CBs13b MEXly KOOpIMHATaMH BEKTOpPA U KOOPIANHATaMH €T0 2 91

Havayia ¥ KOHIA

16. IIpocreiimne 3a1a4u B KOOpAMHATAX 2 92
17. YpaBHeHNE TUHUH HA IUIOCKOCTH. Y paBHEHHE OKPYKHOCTHU 3 93,94 HOBPb
18. YpaBHeHUE MPsIMOI 3 95

19. B3aumHoe pacnonoxenue JByX OKpYKHOCTEMN 3 96
20. Pemenue 3amay

21 KonrtposnbHas padota no reme «MeToa KOOpAMHAT

I'naBa XI. CooTHOIIEHNsI M€Ky CTOPOHAMH M YIJIaMHU Tpeyrojbuuka. CkajisipHoe Npou3Be/ieHie BEKTOPOB
22, CuHyc, KOCUHYC, TaHT€HC, KOTaHreHC. OCHOBHOE

TPUTOHOMETPHYCCKOC TOXKICCTBO.

1

97,98
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(]
yp‘]j)‘-lca Tema ypoka § yueOHHnKa yl:[l)e’g:;::; Cpoku
23 ®opmyiiel puseaeHust. PopMysIbl BBIYUCICHHSI KOOPAUHAT 1 98 99
TOYKH '
24, Pemenue 3amau JIEKABPb
25. Teopema o I0Ia 1 TPEyroJbHUKA. 2 100,101
26. Teopema CUHYCOB. 101
27, Teopema KOCHHYCOB 2 102
28. Penienue TpeyronbHUKOB 2 103
29. W3mepurtenbHble pabOThI HA MECTHOCTH 2 104
30. Pemienue 3amau
31. Pewmenue 3amau SIHBAPD
32. VYron mexay Bekropamu. CKalisipHOE TPOU3BEICHNE BEKTOPOB 3 105,106
33. CkanspHoe nmpou3sBezieHHe B koopauHarax. CBoiicTa 3 107.108
CKaJIIPHOTO TIPOM3BE/ICHUS] BEKTOPOB '
34, Pemenue 3amau 1-3
35. Pewmenue 3amau
36. Konrponpnas pabora «CkansipHOE MPOU3BEICHNE BEKTOPOBY
I'nasa XII. JI1tuHAa OKPY’KHOCTH M INIOIIAAL KPYra
35. [TpaBuiibHBIN MHOTOYTOJIBHUK. OKPY>KHOCTb, OITUCAHHAS OKOJIO 1 109 110
PaBUIHHOTO MHOTOYTOJIbHUKA '
36. OKpy’KHOCTb, BIINCAHHAs B IPABUJIbHBII MHOTOYT'OJIbHUK 1 111
37. DopmyIIbl U1l BBIYUCIEHUS TUIOIIANA PABUIIBHOTO DEBPAJIb
MHOT'OYTOJIbHUKA, €r0 CTOPOHBI ¥ paJinyca BIMCAHHON 1 112
OKPY>KHOCTHU
38. ITocTpoeHne NpaBUIBHBIX MHOT'O YTOJIBHUKOB 1 113
39. JlinHA OKPY)KHOCTH 2 114
40. [Tnomans kpyra 2 115
41 [1nomaae KpyroBoro cekropa 2 116
42. Pemrenune 3amau 1-2
43. Pemenue 3anau 1-2
44, KonrtpomnbHas padorta «JlJinHa OKPY)KHOCTH U ILIOLIA/Ib KPYTra»
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Ne IyHKTBI
ypoxa Tema ypoka § yueOHHnKa yq)elﬁﬂmca Cpoku
I'nasa XIII. /IBu:xenue
45, IlousiTHe ABMXKEHUS 1 117,118 MAPT
46. HasoxxeHus u nBuxeHue 1 119
47. [TapasuienpHbli IEpeHOC 2 120
48. IToBopoT 2 121
49. Pemenue 3amau
50. KonTponbnas pabora «JlBrkeHue»
I'nasa XIV. HauajbHble CBeIeHUS U3 CTEPEOMETPHH
ol. [Ipeamer crepeomeTprun. MHOrorpaHHUK 1 122,123 AITPEJIb
52. [Tpusma. [Tapamtenenuren 1 124,125
53. O6nem Tena. CBoMCTBA MPSIMOYTOJILHOTO MapajlieNenuIea. 1 126,127
54, [Tupamuna 1 128
55. [{unungp u KoHyc 2 129,130
56. Cdepa u map 2 131
57. AKCHOMBI INTAHUMETPUHU
IloBTOpEHHE
58. TpeyronbHUKN
59. MHOTOYTOJIBHUKA. YeTBIPEX yTOJIbHUKHI
60. Pemnrenne 3amau
61. OKpy’KHOCTb
62. Pemenne 3amau MAMN
63. ITnomann
64. Pemenne 3amau
65. @Purypsl Ha KBaIpaTHON PELIETKE
66. Pemenue 3amau
67. O0600mIarmui ypok
68. Peszepn
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