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HOACHUTEJIBHAA 3AIINCKA

AnantupoBaHHas ~pabouas TporpaMma 1Mo  y4yeOHOMY TpeIMeTy
['eomerpust s 9-B mis obyuaromuxcsi ¢ OB3 cocTaBieHa B COOTBETCTBUU C
denepalibHBIM TOCYJIAPCTBEHHBIM 00pa30BaTENIbHBIM CTAHJIAPTOM OCHOBHOTO
o01iero oopa3oBaHusl yTBEPKIAESHHOTO NMPUKa3oM MUHHUCTEPCTBA 00Opa30BaHUS U
Hayku Poccuiickoit deneparuu ot 19.12.2014 No 287 (¢ HONMONHEHUSMH U
W3MECHEHUSAMU, Ha ocHOBaHWU DenepanbHON aIanTHPOBAHHON 00pa30oBaTEIHHOM
IpOrpaMMbl OCHOBHOT'O 0011ero oopazoanus s ooydaromuxcs ¢ OB3 (nmpukas
Munnpocsemennst ot 24.11.2022 Nel(025), meTomuyeckwx pPEeKOMEHIAWNA K
nucbkMy MuHUCTEpCTBa 00pa3oBaHus HayKu U Monoaexu Pecrybnuku Kpeim ot
29.02.2024 Ne1311/01-14

B coorBerctBum ¢ myHkToM 6 cratbu 41 @3 ot 29.12.2012 Ne273-P3
«O06 obpazoBanuu B Poccutickoit @enepanun» (P3-315 ot 08.08.24 «O BHeceHuU
u3MeHeHnii B @enepanbHblii  3akoH  «O0 oOpa3oBanuum B Poccuiickoit
®denepanyin»), Ha OCHOBAaHMM KOJUIETMAIBLHOIO 3aKIIOUYCHUS TIIMIIK ot
26.05.2021 Ne 67 wm 3asBnenuss poautened ot 29.08.2025, koiernaibHOro
3akimoueHust TIIMIIK ot 26.05.2021 Ne 63 u 3asBiienus: poauteneit ot 29.08.2025

Ha usydenne yuebnoro kypca «l'eomerpusi» orBoautcsa B 9-B kiacce — 68
yacoB (2 4aca B HEJIENIO).



COAEPKAHUE OBYUYEHUSA

Cunyc, kocuHyc, TaHrenc yrimoB or O mo 180°. OcHoBHOE
TPUTOHOMETPHUUYECKOE TOXKAECTBO. POPMYIIBI IPUBEACHUS.

Pemienne TtpeyrompHukoB. TeopeMa KOCHHYCOB M TEOpEMa CHHYCOB.
Pemrenne npakThdeckux 3agad4 C HMCIOIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CHHYCOB.

IIpeobpa3zoBanue nogodus. [logodue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O NPOU3BEIECHHM OTPE3KOB XOpH, TEOPEMBI O IPOU3BEIACHUHU
OTPE3KOB CEKYIINX, TEOPEMA O KBAJAPaTE KacaTeIIbHOM.

BekTop, anuHa  (MOIyNnb)  BEKTOpA,  COHAINpPABIECHHBIE  BEKTOPBI,
IPOTHUBOIIOJIOKHO ~ HAIIPaBJICHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OIlEpallMd HAJ BeKTOpaMH. PasnmokeHue BEKTOpa MmO JBYM
HEKOJUIMHEapHbIM BekTopaM. KoopanHatel BekTopa. CKansipHOE NMPOU3BENCHUE
BEKTOPOB, IPUMEHEHHUE ISl HAXOXKICHUS JUINH U YIJIOB.

JIekapTOBBI KOOPIMHATHI Ha IUIOCKOCTH. Y PaBHEHUS MPSAMOM M OKPYXHOCTH
B KOOpAMHATAX, [IEPECEUCHUE OKPYKHOCTEN M MpsAMBIX. METoa KOOpAUHAT U €ro
IIPUMEHEHHE.

[IpaBuiibHBIE MHOTOYrOJbHHUKH. JlnmHa okpyxkHOCcTH. I'panycHas u
paauaHHas Mepa yria, BBIYMCIEHHME JUIMH IOyr OKpyxHocTeil. Ilmomane kpyra,
CEKTOpa, CErMeHTa.

JIBMKEHUsI MIOCKOCTH M BHYTPEHHHE CUMMETpUU (QuUryp (3jeMeHTapHbIe
npencrasiienus). [lapannensusiii nepenoc. IloBopor.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaTbl OCBOCHMS NpPOrpaMmbl y4eOHOro Kypca
«["eomeTpus» XxapaKTepU3yroTCs:

1) naTpuoTHYEeCKO€E BOCIMTAHME:

IPOSIBJIEHWEM HMHTEpeca K TMPOUUIOMY H HACTOSUIEMY POCCHUHCKOU
MaTE€MaTUKH, 1EHHOCTHbIM  OTHOUIEHHWEM K JIOCTHKEHHUSIM  POCCHUHCKHX
MAaT€MAaTUKOB U POCCHICKOW MAaTeMaTUYECKOW IIKOJbI, K HCIIOJIb30BAaHUIO 3THUX
JOCTMKEHUH B IPYTUX HAyKaxX U MPUKIAJAHbIX chepax;

2) rpaxkIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJHEHUIO 00S3aHHOCTEN Ipak/laHWHA U pean3aliu €ro
npaB, TMPEJACTaBICHUEM O MaTeMAaTHMYEeCKHMX OCHOBaX (PYHKIIMOHUPOBAHMUS
Pa3INyYHBIX CTPYKTYp, SBJICHUH, NPOLEAYyp I'pa)JIaHCKOro o0IiecTBa (Hampumep,
BBIOOPBI, OIPOCHI), TOTOBHOCTBIO K OOCYKJIEHHIO 3TUYECKUX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM TPUMEHEHUEM JIOCTH)KEHUM HAyKd, OCO3HAHUEM BaKHOCTHU
MOPAJIBHO-3TUYECKUX IPUHIUIIOB B IEITEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHUE:

YCTAHOBKOM Ha AaKTHBHOE Yy4yacTHE B pEUIEHUWU TMPAKTHUYECKUX 3a/ad
MaTEMaTUYECKON HANpaBI€HHOCTH, OCO3HAHMEM BaXXKHOCTH MATEeMaTH4YE€CKOIro
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEH JKU3HU I YCHEMIHOW TpodeccuoHambHON
JESITENbHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBHIOOPOM U
NOCTPOEHUEM MHAMBUIYAIBHON TPAGKTOPUH O0pAa30BaHUs U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTBIO K HOMOLMOHAIBHOMY M  OICTETUYECKOMY BOCIPHUSITHIO
MaTEeMaTUYECKUX OOBEKTOB, 3aJad, PEIICHHUH, pacCyKJIECHUW, YMEHUIO BUJAETbH
MaTEMaTH4YECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUSL:

OpUEHTalUuel B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
Npe/ICTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHSI YETOBEKA, MPUPOIBI U
oOIIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HAayKHM Kak cQepbl YeI0BEYECKOi
JEATENbHOCTH, ITANOB €€ pa3BUTUSA M 3HAYMMOCTH Ul Pa3BUTHs LIMBUIM3ALNU,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKU W MATEMAaTHYECKOW KYJIbTYPOH KaK CpEICTBOM
NO3HAHUS MHpA, OBJIAJICHUEM MPOCTEUIIMMU HABBIKAMHU HCCIIE0BATEIbCKON
NEeATEIbHOCTH;

6) ¢usuueckoe BocnuUTaHMe, (POPMHPOBAHHME KYJbTYPbI 310POBbS H
3MOLMOHAJIBLHOIO 0J1arOMOyYusi:



FOTOBHOCTBIO TPUMEHATh MaTeMaTHYEeCKHME 3HAHUA B HMHTEPECax CBOEro
3I0pOBbSl, BEIEHUS  3J0pOBOro  o0paza KM3HM  (3J0pOBOE  NHTAHHUE,
cOamaHCUpPOBaHHBIA PpPEXUM 3aHATUM U OTAbIXa, peryispHas Qusnueckas
AKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKA peQIEeKCHH, NPU3HAHUEM CBOETO
paBa Ha OUIMOKY M TAKOTO K€ MpaBa JPYyroro 4einoBeKa;

7) 3K0JI0TUYeCKOe BOCIIMTAHUE:

OpUEHTAlMell HA IPUMEHEHUE MAaTEMAaTUUYECKUX 3HAHUM JUIA PEIICHMs 3a1ad
B 00JACTU COXPAHHOCTU OKPYKaIOIIeH Ccpeabl, IUIAHUPOBAHUSA IOCTYNKOB U
OLICHKM WX BO3MOJKHBIX TOCJHEACTBUM [JIi OKpPYXalolled Cpenbl, OCO3HaHHEM
r7100aJIbHOrO XapakTepa 3KOJOrHYeCKUX MPo0JIeM U MyTel UX pelieHus;

8) aganTanusi K M3MEHAIUMCS YCJOBHAM COUMAJIBHONW M NMPHUPOSHOH
cpeabl:

TOTOBHOCTBIO K JIECUCTBUSIM B YCIOBUSAX HEOINPEAECIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO AESATEINbHOCTh, B TOM YHCIIE
YMEHHUE YUYUThCA y JPYTUX JIIOAEH, MpuoOpeTraTb B COBMECTHOM JAESTEIBHOCTU
HOBBIE 3HAHMS, HABBIKM U KOMIIETEHLIMU U3 OMBITA JIPYTHUX;

HEOOXOAMMOCTBIO B (OPMHpPOBAaHMM HOBBIX 3HAaHUH, B TOM 4YHCIE
(GopMynupoBaTh UIEH, TOHATHUS, TUIIOTE3bI 00 0OBEKTAX U ABJICHUSAX, B TOM UUCIE
paHee HEU3BECTHBIX, OCO3HAaBaTh Je(QUUUTHI COOCTBEHHBIX 3HAHUM H
KOMIIETEHTHOCTEH, IUNIAHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYIO  CUTYyallMl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallUI0O KaK BBI30B, TPEOYIOIIMHA KOHTPMEp, KOPPEKTHPOBATbH
OPUHUMAEMBbIE PEIICHHUs W JAEUCTBUSA, (POPMYIHPOBATH M OLEHUBATH PUCKH U
NOCJIEACTBUA, (POPMUPOBATH OMBIT.

METANPEIJMETHBIE PE3YJIBTATDI
Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUSA

baszoBble JlornyecKue 1efcTBUA:

e BBIABISITh U XapaKTEPU30BaTh CYILECTBEHHBbIE MPU3HAKA MATEMATHUYECKHUX
OOBEKTOB, TOHATHI, OTHOLIEHUH MEXIy MOHATUSAMHU, (HOPMYIHPOBATH
ONpENENEeHUs]  MOHATHM,  YCTAaHABIMBATh  CYLIECTBEHHBI  MpU3HAK
KJaccu(uKanuy, OCHOBaHUS Mg OOOOIIEHHMS W CpaBHEHUS, KPUTEpUU
IPOBOMMOI0 aHAJIN3A;

e BOCIpUHUMATh, (OPMYJIHpPOBATH M  NPEeOOpPA3OBbIBATh  CYXKICHUS:
yTBEpAUTENbHBIE W OTpUIATENbHbIC, EIWHUYHbIC, YacTHBIE W OOIIHe,
YCIIOBHBIE;



BBIBIISAITh ~ MaTEMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npoTUBOpeUHss B (akTaxX, [aHHBIX, HAOJIONCHUSX U YTBEPKICHHSIX,
npenjaraTh KpUTEPUU JUTs BBISIBJICHUS 3aKOHOMEPHOCTEH U MTPOTUBOPEUUH;
JIeNaTh BBIBOJBI C HWCIIOIH30BAHUEM 3aKOHOB JIOTWKH, ACTYKTHBHBIX M
WHAYKTUBHBIX YMO3aKIIFOUCHHUH, YMO3aKIFOUCHHUH 110 aHAJIOTHH;

pazOupaTh J10Ka3aTeIbCTBA MAaTEMATHUECKUX YTBEPKIEHUHN (MPSMBbIE U OT
MPOTHUBHOT0), TPOBOJAUTH CAMOCTOSTEIHLHO HECIOXKHBIC J0Ka3aTeIhCTBA
MaTeMaTH4YeCKUX (HaKTOB, BBICTpAWBATh aAPTYMEHTAIMIO, TPUBOJIUTH
MIPUMEPHI M KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CMOCO0 pelieHus y4eOHOM 3amaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUS, BHIOMPATh HauWOoJiee TOAXOMAIUNA C Y4IETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHECR).

Ba3oBble ucciiegoBarejabcKye 1eMCTBHUSA .

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENIbCKUN WHCTPYMEHT MO3HAHUSA,
dbopMynHpoBaTh BOMPOCH], (PUKCHPYIOMIME MPOTHBOpPEUYHE, MPOOIEeMY,
CaMOCTOSITEIbHO ~yCTaHABIMBaTh MCKOMOE U JlaHHOe, (opMHUpOBaATH
TUIOTE3Y, apTyMEHTUPOBATH CBOIO MO3UIUIO, MHEHHUE;

NPOBOJUTH IO CAMOCTOSITEIHHO COCTABICHHOMY TIUIaHY HECIOXHBIN
HKCIIEPUMEHT, HEOOJIBILIOE UCCIEA0BAHUE 110 YCTAHOBJIEHUIO OCOOCHHOCTEN
MaTeMaTU4YECKOro 00HEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKy COOOM;
CaMOCTOSITEILHO (POopMyTHUpOBaTh 0000IIEHNST U BBIBOJIBI MO pe3yjIbTaTaM
MPOBENEHHOTO HAOJIOICHUs, WUCCIIEIOBAHUS, OIICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJAOB U 0000IIECHUI;

NPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMPOIECCAa, a TAKXKE BBIIBHUTATh
MPEATNOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ undopmanmei:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMALMH, JAHHBIX,
HEOOXOIUMBIX JJIsl PEIICHUS 3a7a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBAThb U HHTEPIPETHUPOBATH
UH(POPMAIUIO PA3IUYHBIX BUAOB U (OPM IPEICTABICHUS;

BbIOMpaTh (OpMy MpEACTaBICHUS HHPOPMALMUA M HWUIIOCTPUPOBATH
peliaeMbple 3ajadyd CXeMaMu, JAuarpaMMaMmM, HWHOM TIpadukod M HX
KOMOMHAIIUSIMU,

OLICHMBATh HAAEKHOCTh HMH(OpPMALMK TO KPUTEPHSIM, MPEATOKEHHBIM
YUHUTEIEM WIH CPOPMYIHMPOBAHHBIM CAMOCTOSATEIBHO.

KomMMyHHMKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE ACHCTBHSA:

BOCIIPUHUMATH U (HOPMYIUPOBATH CY>KJI€HUS B COOTBETCTBHUH C YCIOBUSMU
U 1IEJISIMU OOIIeHHUsI, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JIaBaTh IMOSICHEHHS 1O XOAY PEUICHHUS
3a/1a4yv, KOMMEHTUPOBATh MOJYyUYECHHBIN PE3yJIbTaT;

B XOJIe OOCYXKJIEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYK/1aeMON TEMBI,
npoOJeMbl, pelIaeMoi 3aJauu, BhICKAa3bIBATh HJIEH, HAICJICHHBIE HA MOUCK
pelIeHus, COIMOCTABJISITh CBOU CYXIEHUS C CYXJICHUSMU JIPYyTUx
YYaCTHUKOB JHAJIOra, OOHAPYKHUBATh Pa3jM4Me€ U CXOJICTBO TMO3HUIIUMA, B
KOppEeKTHOU popme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHNUS,
MpEeACTaBIATh pe3yabTaThl penieHus 3a/1a4u, AKCIIEPUMEHTA,
UCCIIeIOBaHUs, POEKTA, CAMOCTOSATEIBHO BIOMPATh ()OpMAT BHICTYILJICHUS
¢ y4€ToM 3aja4 MPE3eHTAlUU U OCOOCHHOCTEN ayTUTOPUH;

MOHUMATh W UCIOJI30BaTh MPEUMYIIECTBA KOMAHITHONW ¥ WHIUBUIYaTbHON
paboThI U pelIeHuH Y4eOHBIX MaTEeMAaTUYECKUX 3a/1a4;

NPUHUMATh 1€JIb COBMECTHOM NE€ATEeIbHOCTH, IUIAHUPOBATh OpraHU3aIUI0
COBMECTHOM paloThl, pachpeaensTb BUIbl pPabOT, JOroBapUBATHCA,
00CYXIaTh TPOIECC U Pe3yIabTaT paboThI, 0000MATh MHEHHS HECKOIbKUX
JIIO/ICH;

y4acTBOBaTh B TPYMNOBBIX (popmax paboTel (0OCYXIeHUs, OOMEH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHE), BHIMOIHATH CBOIO YaCTh paOOThI
U KOOPIAWMHUPOBATH CBOM JIEUCTBUA C JPYTUMH YIEHAMU KOMAaH/IbI,
OIICHUBATh Ka4eCTBO CBOET0 BKJIaJa B OOUIMN MPOAYKT IO KPUTEPUSM,
c(hOpMYITHPOBAHHBIM YUYaCTHUKAMHU B3aUMOJICHCTBHUS.

PeryJIHTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁﬂble IleﬁCTBHﬂ

Camoopranusanus:

CaMOCTOSITEJILHO COCTABJISITH IUIAH, JITOPUTM PEIICHUs 3a7adyul (HWJIH €ro
4acTh), BBIOMpATh CMOCOO pEIICHUS ¢ YYETOM HMEIONIUXCS PECYpCOB M
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUpOBaTh U KOPPEKTUPOBATH
BAapUAHTHI PEIICHUN ¢ YIETOM HOBOM MH(GOPMAIIHH.

C&MOKOHTpOJ’lb, AMOIHMOHAJIbHBIN HHTEJIEKT:

BJIQJIETh CIIOCO0AMM CaMOIIPOBEPKH, CAMOKOHTPOJISI ITPOIlecca U pe3ysibTaTa
pelLIeHUs MAaTEMATUYECKOM 3a/1a4H;

IIPEABUAETH TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTH IIPU PELICHUU 3a1a4H,
BHOCUTH KOPPEKTUBBI B JICSITEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB,
HaWJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA JIEITEIBHOCTH MOCTABICHHOM LU U
YCIIOBUSIM, OOBSCHSTh MPUYUHBI JOCTHIKCHHSI WIM HEOCTHOXKCHHS LEJH,
HAXOJUTh OMNOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HNPEIMETHBIE PE3YJIBTATHI



K koHmy oOyuenuss B 9 kJiacce OOyYaromMICS TOJYYHUT CICAYIOIIUE
IPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIUH OCTPBIX YIJIOB, HAXOIUTh C HX
NOMOIIBIO PA3JIMYHBbIE 3JEMEHTHI MPSMOYTOJIBHOIO TPEYroJbHUKA («penieHue
IPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY»). HaXonuTh (C MOMOIIBIO0 KaIbKYJISTOPA) AJIMHBI
Y YIJIbI JIJ1s1 HETaOJIMYHBIX 3HAUEHUH.

[Tonp30Bathest hopMynamMu MPUBEIACHUS M OCHOBHBIM TPUTOHOMETPHYECKUM
TOXKIECTBOM JUJII HAXOXKJIECHHMS COOTHOLIEHUH MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMH.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JJIsI HAXO0XKACHUSA PA3JINYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIICHHE TPEYTrOJIbHUKOBY»), INPUMEHATh X IpH
pELIEHNN FeOMETPUYECKUX 3aa4.

Bnagerp moHsTHsIMM  nIpeoOpa3oBaHMs  MOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB MOA00HBIX (Guryp. [lonb3oBarbest cBONCTBaMU MO100MS TPOU3BOIBHBIX
¢uryp, ymerb BBIYMCIATH JUIMHBI W HAaXOOUTh VYIJIBl Y TMOAOOHBIX (QUTYD.
[IpumeHsTh CBOMCTBa MOMOOMS B MPAKTUYECKUX 3ajladyax. YMETh MPUBOIUTH
npUMepsl NOJOOHBIX (PUTYP B OKPYKAIOILIEM MUDE.

ITonp30BaThCs TEOpEMAMU O MPOU3BEIECHUU OTPE3KOB XOPJ, O IMPOU3BEICHUU
OTPE3KOB CEKYIIUX, O KBAAPATE KaCATEIBHOM.

[Tonb30BaThCs BEKTOpaMH, MOHUMATh MX T€OMETPUYECKHM U (U3MUECKUI
CMBICJ, TNPUMEHATh MX B PEHIEHUMH I'E€OMETPUYECKUX U (U3MYECKUX 3ajad.
IIprMeHATh CKaISIPHOE NMPOU3BEAECHNUE BEKTOPOB JJIsl HAXOXKAEHUS UIMH U YIJIOB.

[lonp30BaTbCs METOAOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATh €ro B
pELIEHNN T€OMETPUYECKUX U MPAKTUYECKUX 3a]ad.

Braners NMOHATHAMH NPABUIBHOIO MHOTOYTOJIBHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI TYTH OKPYXXHOCTH W PaJUaHHON MEphl yria, yMETh BBIYMCIIATH IUIOLIAIb
Kpyra ¥ ero yactei. [I[puMeHsTh nony4yeHHbIe YMEHNs B IPAKTHYECKUX 3a/1a4ax.

Haxonute ocu (WM LEHTPBI) CUMMETpUHM (UTYp, TPUMEHSTh IBHKECHUS
IUIOCKOCTH B IPOCTEUIINX CIIydasiX.

[IprMeHATh NONY4YEHHBIE 3HAHUSA HA MPAKTUKE — CTPOUTHh MATEMATUYECKHUE
MOJIENIN IS 3a/1a49 peajbHOW KU3HHA U MTPOBOAUTH COOTBETCTBYIOIINE BBIYUCICHUS
C NPUMEHEHHEM IOA00MS M TPUTOHOMETPUYECKUX (PYHKIMH (TOJB3YSCh, TIE
HE00XO0ANMO, KaIbKYJISATOPOM).



KonuuecTBo yacoB JJIeKTPOHHBIE
HaumeHoBaHUe pa3/iesiOB U TeM uudpoBbie
Ne n/m P Konrpoabubie | IlpakTHueckue (ipp )
NMPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypchbl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bu6muoreka [IOK
CHUHYCOB. Perienue TpeyrojbHUKOB https://m.edsoo.ru/7f41al2c
5 [IpeobpaszoBanue nonobus. Metpruyeckue 10 1 bu6nuorexa [LIOK
COOTHOUICHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
3 Bextopet 12 1 https://m.edsoo.ru/7f41al2c
4 JlexkapToBbI KOOPAMHATHI Ha TIIOCKOCTH 9 1 bubmorera [JOK
P pA https://m.edsoo.ru/7f41al2c
[IpaBuibHBIE MHOTOYTOJBHUKH. JJTHHA
5 OIE) YKHOCTH U TLJIO y; b Kpyra 8 8 bubmmorexa [TOK
py H ﬂv pyra. https://m.edsoo.ru/7f41al2c
Brrancnenue miomaaeit
but6mmoreka [IOK
6 Hpwikenis wockocTh 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenwue, 06001IeHNE, CHCTEMAaTU3aIINS 7 5 but6mmoreka [IOK
3HAaHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0
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KoauuecTBo yacos

JJIeKTPOHHBIE HU(PPOBbIE

Ne Hara
/i Tema ypoka Beero Kontpoabubie | IlpakTuueckue 3yveHHs o0pa3oBaTe/bHbIE
padoThI padoThI pecypcbl
Omnpenenennie BeKTOpoB. Pusznueckuit bu6nmoreka [IOK
1 . 1
U T€OMETPHUYECCKHUIM CMBICI BEKTOPOB https://m.edsoo.ru/8a144960
5 CloxeHne ¥ BBIYUTaHUE BEKTOPOB, 1 bubnuotexa [JOK
YMHOKCHHE BEKTOpa Ha YUCIIO https://m.edsoo.ru/8a144a8c
3 CnoxxeHue 1 BBIYUTAHUE BEKTOPOB, 1 bu6nmnoreka [IOK
YMHOXXCHHE BEKTOpa Ha YHCIIO https://m.edsoo.ru/8a144d52
4 CrnosxeHue ¥ BBIYMTaHUE BEKTOPOB, 1
YMHOKEHHE BEKTOpa Ha YHCIIO
5 Pa3noxxeHue BeKTopa Mo 1ByM 1
HEKOJUTMHEAPHBIM BEKTOpaM
6 Koopaunats! BekTopa 1 Bubmmorexa LOK
https://m.edsoo.ru/8al44fbe
CkanspHoe NpPOU3BEICHUE BEKTOPOB,
7 ero HpEIMeHeIEI/Ie I[JI: HaXO)KI[eHI/II})I 1 bubmmorexa HOK
https://m.edsoo.ru/8a14539¢c
JUIMH U yTJIOB
CxanspHoe NpPOU3BEICHUE BEKTOPOB,
8 €ero HpI;IMeHegHe IIJIjll HaXO)K,ZIeHI/II:I 1 buommorera [IOK
https://m.edsoo.ru/8a14550e
JUIMH U yTJIOB
9 Pemenue 3aga4 ¢ nOMOIIBIO BEKTOPOB 1 bubmmorexa LIOK
https://m.edsoo.ru/8al44c3a
10 Pemrenue 3amad ¢ MOMOIIBIO 1 Bbubmoreka [JOK
BeKTOpOB. IIposepounas paboma https://m.edsoo.ru/8a1458c4
11 [IpuMeHeHre BEeKTOPOB AJIs PelleHuUs 1
3a1a4 (QU3UKH
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KonTpoabHnas padora no teme

but6mmoreka [IOK

12 "BekTopb1" https://m.edsoo.ru/8a145b08
13 JlekapTOBbI KOOPAMHATHI TOYEK HA
IJIOCKOCTH
14 VYpaBHeHuUe NpsAMoOn Bubmmorexa HOK
https://m.edsoo.ru/8al45c48
15 VYpaBHeHHE psIMON
16 VYpaBHEHHE OKPYKHOCTH bubamorewa LIOK
https://m.edsoo.ru/8al4635a
17 Koopaunatsl TOuek nepeceyeHust bubmuoreka [IOK
OKPYXHOCTH U TIPSIMOI https://m.edso0.ru/8a146620
MeToa KOOpAMHAT MPH PeIIeHUH
18 reOMETPUYECKUX 3a/ad,
npakTudeckux 3anad Ipoeepounasn
paooma
MeToa KOOpAMHAT MPH PeIICHUH
19 reOMEeTPHUYECKHX 33724,
IIPAKTUYECKHX 3a1a4
Meroa KOOpAMHAT NPU PELIEHUN
20 reOMETPUUYECKUX 3a/1aY,
MPAKTUYECKHX 3a7a4
2 “leknponmt soopmatar Euomiorexa LIOK
" https://m.edsoo.ru/8al46e0e
MJIOCKOCTH
29 Ornpenenenre TPUrOHOMETPUUECKUX bu6nmnoreka [IOK
¢byukuui yrioos ot 0° mo 180° https://m.edsoo.ru/8al424bc
23 dopMyITbl TPUBEICHUS
24 Teopema kocuHyCcOB bubmmorexa [LIOK
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https://m.edsoo.ru/8a14336¢

25 Teopema KocHHYCOB
26 Teopema xocunycos Ilposepounasn bubnuorexa LIOK
paboma https://m.edsoo.ru/8a142d5e
27 Teopema cunycoB bubmorexa LIOK
https://m.edsoo.ru/8al42e8a
28 Teopema cuHycoB
29 Teopema cunycoB Ilposepounas
paboma
30 HaxoxneHne 1ivH CTOPOH U BEJIMYKH bub6mmoreka [IOK
YTJIOB TPEYTOJIEHUKOB https://m.edsoo.ru/8a1430b0
31 Pemienue TpeyroibHUKOB bubmorexa LIOK
https://m.edsoo.ru/8al42ac0
32 Penrenue TpeyroibHUKOB bubamorewa LIOK
https://m.edsoo.ru/8al42ac0
33 Pemenue TpeyroapHUKOB Bubmmorexa LOK
https://m.edsoo.ru/8al42ac0
34 Pemenue TpeyroapHUKOB bubmmorexa [LIOK
Ilposepounasn paboma https://m.edsoo.ru/8al42ac0
36 [IpakTHyeckoe MpUMEHEHUE TEOPEM bubmuotexa [JOK
CHHYCOB U KOCHHYCOB https://m.edsoo.ru/8a142c3c
37 [IpakTHyeckoe MPUMEHEHUE TEOPEM
CHHYCOB M KOCUHYCOB
38 KonTpoabHas pabora 1o reme bu6mmoreka [IOK
"Peunrenne TpeyroabHUKOB" https://m.edsoo.ru/8a14392a
39 [Tonsitre o0 mpeoOpa3zoBaHUM MOTO0US bu6mmoreka [JOK
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https://m.edsoo.ru/8a143ab0

COOTBETCTBEHHBIE DIIEMEHTEI

bubmuoreka [JOK

40
noJ00HbIX uryp https://m.edsoo.ru/8al43de4
41 CoOTBETCTBEHHBIE AJIEMEHTHI
mo00HbBIX puryp
TeopeMa 0 MpOU3BEAECHUN OTPE3KOB
XOpA, TEOpeEMa O MPOU3BEACHUN bubnuorexa LIOK
42
OTPE3KOB CEKYIIIUX, TeOpeMa O https://m.edsoo.ru/8a14406e
KBaJipaTe KacaTeIbHOM
Teopema o mpou3BeIeHUU OTPE3KOB
XOpA, TEOpEMA O MPOU3BEACHUN bu6muoreka [IOK
43
OTPE3KOB CEKYIIUX, TeOpeMa O https://m.edsoo.ru/8al441a4
KBaJipaTe KacaTeIbHOM
Teopema o nmpousBeIeHUU OTPE3KOB
u | s
T B uX, T M
p YIIX, . p https://m.edsoo.ru/8al442da
KBazipaTe kacarenpHol Ilposepounasn
paboma
[IpuMeHeHre TeopeM B pelIeHUN bubnuotexa [JOK
45
reOMETPUYCCKUX 33714 https://m.edsoo0.ru/8a143f06
IIpumeHeHue TeopeM B peleHun bubnuorexa LIOK
46
rEOMETPUYECKUX 3a1a4 https://m.edsoo.ru/8al1443fc
[IpumeHeHue TeopeM B pelIeHUN bubnuorexa [JOK
47
reOMETPUYCCKUX 337139 https://m.edsoo0.ru/8a144578
KonTpoabsHnas padora mo teme
48 "IIpeodpa3zoBanue nMoxo0usi. bu6mmoreka [JOK

MeTpuuyeckue COOTHOIICHUS B
OKpy kHOCTH"

https://m.edsoo.ru/8al447a8
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HpaBI/IJ'IBHBIC MHOTI'OYI'OJIbHUKH,

but6mmoreka [IOK

49 BBIYUCIIEHUE UX DJIEMEHTOB https://m.edsoo.ru/8al46fda
50 Ywucno wt. J[miHa OKpy»KHOCTH bubmmorexa LIOK
https://m.edsoo.ru/8a1472c8
ol Yucno n. J[nrHa okpy)XHOCTH Bubmmorexa HOK
https://m.edsoo.ru/8a14714c
52 JUIMHa AyTU OKPYXHOCTU
53 Pamuannas mepa yriia bubmmorexa LIOK
https://m.edsoo.ru/8a14714c
bubnuorexa [JOK
>4 Inomazs kpyra, cextopa, cermenta https://m.edsci.ru/8a147426
bu6mmoreka [JOK
o5 Inomazs kpyra, cekTopa, CerMenta https://m.edS(])J(:).ru/8a147750
56 [Tnomane kpyra, cekTopa, CerMeHTa bubmuotexa [JOK
Ilposepounas paboma https://m.edsoo0.ru/8a147750
57 TlonaTne o IBHMKEHUH IIJIOCKOCTH bubmmorexa OK
https://m.edsoo.ru/8a147c82
58 [lapannenpHelii IEpEHOC, IOBOPOT Bubmmorexa LOK
https://m.edsoo.ru/8a147f16
59 [TapannenpHbIN IEPEHOC, TOBOPOT bubnmorexa LIOK
https://m.edsoo.ru/8a147f16
60 [NapannenbHbIid IEpEHOC, TIOBOPOT
61 [TapannenpHbIi IEPEHOC, TOBOPOT
Ilposepounaa paboma
62 [IpuMeHeHue NBUKEHUN MPU bubmuotexa [JOK
peIICHHH 33124 https://m.edsoo.ru/8a1480e2
63 KonTpoJsbHas pa6ora mo remam

"IIpaBHJIbHbIE MHOTOYTOJIbHUKH.
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OxpyxHOCTb. [BUKEHUS
mi1ocKocTn"

64

[ToBTOpenue, 06001ICHNE,
cuctemMaruzaius 3HaHui. 3mepenue
F€OMETPHYECKUX BEIIMYHH.
TpeyronbHUKU

bu6moreka [IOK
https://m.edsoo.ru/8a148524

65

[ToBTOpenwue, 06001ICHNE,
cucTeMaTH3aINs 3HAHUM.
[lapannenbHble ¥ EPIIEHIUKYISPHBIE
MpsMbIE

Bbub6moreka [IOK
https://m.edso0.ru/8a148650

66

[ToBTOpenue, o600IIEHNE,
cUCTEeMaTH3aINs 3HAHUM.
OKpy>XHOCTb U KpYT.
['eomeTpuueckne nocTpoeHusl. YTJbl
B OKPY>KHOCTHU

67

[ToBTOpenwue, 06001ICHNE,
cucTeMaTH3aIys 3Hanuii. BrmicaHnHbie
Y OIIMCaHHBIE OKPY>KHOCTHU
MHOT'OYT'OJIbHUKOB

68

HTorosasi KOHTpoOJIbHAsA padoTa

but6mmoreka [IOK
https://m.edso0.ru/8a148920

69

[ToBTOpenue, 06061IeHNE,
cucTeMaTH3aIusI 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68
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