


IHHOSACHUTEJ/IBHAS 3AIINCKA

Pabouas nporpamma yueOHOTrO Kypca «l'eomerpusi» 0a3oBoro ypoBHs s oOydaronmuxcs 10 —11
KjaccoB paspaborana Ha ocHoBe @enepanbHOrO TOCYJapCTBEHHOI'O 00pa3oBaTENBFHOTO CTaHIapTa
cpemHero obmero o0Opa3oBaHHWSA, C YIETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHWH, MPEABIBISEMBIX K
MaTeMaTHYeCcKOMy OOpa30BaHMIO, W TPATUIMI POCCHIICKOTO 00pazoBaHus. Peamm3amus mporpamMmel
oOecrevnBaeT OBJIQJCHUE KIFOUEBBIMU KOMITCTEHITMSIMH, COCTABJISIOIIMMU OCHOBY JJISi CAMOPa3BUTHUS U
HENPEpPBIBHOTO 00pa30BaHMs, IEJIOCTHOCTh OOIMIEKYIbTYPHOTO, IJIWYHOCTHOTO W TIO3HABATEIHHOTO
Pa3BUTHUS INIHOCTH 00YJAFOIIUXCSL.

HOEJIX N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca reéOMETpUU Ha YPOBHE CpeIHEro odero oopasoBaHusi 00yciIoBlIeHA
NPaKTUYECKOW 3HAYMMOCTBIO METAlPEeJMETHBIX U TMPEIMETHBIX PE3yNbTaTOB OOYyYEHHs] T€OMETPHH B
HalpaBJ€HUH  JIMYHOCTHOIO  pa3BuTHs  oOywaromuxcs,  (opmMupoBaHus  (DYHKIHMOHAJIBHOM
MaTeMaTHYEeCKOH I'PaMOTHOCTH, M3y4YEeHUS APYIHX Y4eOHBIX AMCLMIUIMH. Pa3Butne y oOydaromiuxcs
NPaBUIBHBIX TIPEACTABICHUH O CYIIHOCTH W MPOMCXOXKICHHH TE€OMETPUYECKUX aOCTpaKIui,
COOTHOILCHUH PEATBbHOT0 U HACANBHOTO, XapaKTepe OTPaKCHHS MAaTEeMaTHYECKOHM HAyKOW SIBJICHUH M
NPOLIECCOB PEANbHOTO MHpa, MECT€ TIEOMETPUM B CHCTEME HAayK M POJIM MaTeMaTH4ecKoro
MOJICIUPOBAHMSl B HAYYHOM TIO3HAHMM W B IMPAKTUKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO
MHUPOBO33PEHHUS YUAIIUXCS, & TAK)KE Ka4eCTB MBIILICHHUS, HEOOXOAUMBIX JJIS aJIalTallid B COBPEMEHHOM
oO1ecTBe.

I'eomeTpust SBISETCSI OAHUM M3 0A30BBIX MPEJAMETOB Ha YPOBHE CPEAHEro o0Imero oopa3oBaHMUs,
TaK Kak 00ecleunBaeT BOZMOKHOCTD U3YUYEHUS KaK JUCLIUILUTMH €CTECTBEHHO-HAYYHOW HATPaBICHHOCTH,
TaK U TyMaHUTAPHOIL.

Jlornyeckoe MplnuieHHE, (GOPMHPYEMOE NPH H3YyYCHHH OOYYAIOLIMMHCS IOHATUHHBIX OCHOB
T€OMETPHU U TMOCTPOCHHUHN LIEMOYKH JIOTHYECKUX YTBEPKIECHUH B XOJI€ PEILICHNs] TeOMETPHUUECKUX 3a]ad,
YMEHHUE BBIJBUTATh W OMPOBEPraTh TMIOTE3bl HEMOCPEACTBEHHO MCHONB3YIOTCS NPU PEIICHHU 3ajad
€CTECTBEHHO-HAYYHOT'0 IIUKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHrne OpHUEeHTHPOBAThCS B IMPOCTPAHCTBE WIPAECT CYIIECTBCHHYIO POJIb BO BCEX 00JacTsX
JesITeIbHOCTH YenoBeka. OpueHTalus 4eIoBeKka BO BpEMEHH B MPOCTPAHCTBE — HEOOXOANMOE YCIOBHE
€ro COLHUANBHOIrO ObITHSA, (OpMa OTPKEHHUsI OKPYKAIOLIETO MHUPA, YCIOBUE YCHEIIHOTO MO3HAHUS H
AaKTUBHOTO MpeoOpa3oBaHusl JelcTBUTENbHOCTH. OnepupoBaHHE NPOCTPAHCTBEHHBIMH 0OO0pa3zaMu
00BbeTUHSIET pa3HbIe BUJIBI YUEOHOW U TPYIOBOH JEATEIHLHOCTH, SIBJISIETCS OJHUM M3 NMPO(QECCHOHATBHO
BA)XHBIX KAyecTB, MOSTOMY akTyaslbHa 3ajada (OPMHPOBAaHHUS y OOYHYaAIOLIMXCS MIPOCTPAHCTBEHHOTO
MBILICHHUS KaK Pa3sHOBUAHOCTH OOPA3HOTO MBIIUIEHUS] — CYLIECTBEHHOIO KOMIIOHEHTA B ITOJTOTOBKE K
MPaKTUYECKOW AESTENLHOCTH TI0 MHOTUM HaIPaBJICHUSM.

Llens ocBoeHus mporpammbl ydeOHOTO Kypca «I'eomerpusi» Ha 0a30BOM ypoBHE OOy4YeHHS —
o0meo0pa3oBaTeiabHOEe M OOLIEKYJIBTYPHOE pa3BUTHE OOydaromuxcs yepe3 oOecredeHrue BO3MOKHOCTH
NpUOOPETEHHS U HCIIONH30BAHMS CUCTEMATHYECKHX T€OMETPHUUECKUX 3HAHUW M JISHCTBUH, crienn()UIHBIX
T€OMETPHHU, BOBMOKHOCTH YCIEITHOTO MPOJIOIDKEHUS 00pa30BaHUsI [0 CIIEIIMAIBHOCTSIM, HE CBSI3aHHBIM C
NPUKJIaIHBIM HCIIOJIb30BAaHUEM IT'€OMETPHUH.

IIporpaMma 1mo reomerpuu Ha 0a30BOM YpOBHE NpeAHA3HAuyeHa sl OOydYalolIMXCsS CpenHen
HIKOJIBI, HE MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyJHCHHH HA YPOBHE OCHOBHOTO OOINEro 00pa3oBaHHS.
Takum obpazom, oOyuaromuecst Ha 6a30BOM YPOBHE JIOJDKHBI OCBOUTH OOIIME MaTeMaTHYECKHE YMEHUS,
CBSI3aHHBIE CO clleU(UKOI reoMeTprn U HeOOXOAUMBIE AJIS KU3HU B COBpeMEHHOM oOmecTte. Kpome
9TOTO, OHM UMEIOT BO3MOXKHOCTh M3YYUTh T€OMETPHIO OoJiee IIyOOKO, € B JalbHEHIIeM BO3HUKHET
HEOOXOJIUMOCTh B TEOMETPUIECKUX 3HAHUSX B MPOPECCHOHANBHON IEATEILHOCTH.

JocTiwkeHne 1eim OCBOSHMSI MPOrpaMMBbl 00ECIIEYMBAETCS PELICHUEM COOTBETCTBYIOIIMX 3a/ad.
IIpuopurerHsiMu 3amadamMu ocBoeHHs Kypca «I'eomerpum» Ha 6a3oBom ypoBHe B 10—I11 kmaccax
SIBTISIFOTCSI:

e (QopMupoBaHHEe NPEACTABICHUS O TEOMETPHH KaK YacTH MUPOBOW KyJIbTYPbl U OCO3HaHHE €

B3aUMOCBSI3U C OKPY’KaIOIIUM MHPOM;



e (opMupoBaHHE NPEACTABICHUS O MHOTOTPAaHHMKAX W TellaX BPAIICHMS KaK O Ba)KHEHUIINX
MaTEMAaTHYECKUX MOJENAX, MO3BOJSIONINX ONMCHIBATH M HM3y4aTb pa3HBIC SIBICHUS
OKPYKAIOILEro MHUpa;

e (QopMupoBaHue yMEHHsS pacllo3HaBaTh Ha dYepTexKax, MOACHSIX M B peabHOM MHpE
MHOTOTPaHHUKH U TeJla BpaIlleHHUs;

e OBJIAJCHUE METOJAMH PEIICHUs 3aJad Ha MOCTPOSHHs Ha M300paKEHUSIX MPOCTPAHCTBEHHBIX
buryp;

e (QopMupoBaHHE yMEHHs OIEpUPOBATh OCHOBHBIMH IOHATHSAMH O MHOIOIPDAaHHHMKax M TeJax
BpAIllEHUS U HX OCHOBHBIMH CBOMCTBAMH;

e OBJIAJCHUWE QITOPUTMAMM pEIIEHHS OCHOBHBIX THIIOB 3a7ay; (HOpMHUpOBaHUE YMEHHS
MIPOBOJIUTH HECIOKHBIE JO0Ka3aTeIbHBIE PACCYXACHUS B XOJI€ PELICHHS CTEPEOMETPUUYECKUX
3a/1a4 U 33]a4 ¢ IPAaKTUYECKUM COJIEPKaHUEM;

e pa3BUTHE MHTEIUIEKTYyaJbHBIX M TBOPUECKUX CIIOCOOHOCTEH 00y4aromuxcsi, MO3HABATEIbHOM
AaKTUBHOCTH, UCCIENOBATENILCKAX YMEHUM, KpUTHYHOCTH MBIILICHUS;

e (QopmupoBanue (GYHKUMOHAIBHOW TIPaMOTHOCTH, PpEJIEBAHTHOM TI'€OMETPUU: yMEHHE
pacro3HaBaTh MPOSBICHUS TI'C€OMETPHUUYECKUX IOHITHI, OOBEKTOB U 3aKOHOMEPHOCTEH B
peanbHBIX KU3HCHHBIX CUTYAIUSIX U IPU U3yYCHHU APYTUX YUEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH W 3aKOHOMEPHOCTEH, (OpPMYJIMpOBaTh UX Ha S3bIKE TCOMETPUHM U CO3/aBaTh
TEOMETPUUYECKHE MOZEIH, MPUMEHATH OCBOEHHBI T€OMETPUYECKHN ammapaT Uil peIleHUs
MPAKTUKO-OPUEHTUPOBAHHBIX  33/ay, HWHTEPIPETUPOBATH U  OLEHUBATh IOJy4YEHHbIE
pe3yabTaThl.

OTnUUNTENHHON 0COOCHHOCTBIO IPOrPaMMBI SIBJISIETCS. BKIIOUEHHE B KypC CTEPEOMETPUH B Hadane
€ro H3yuYeHMs 3a/ad, pellacMbIX Ha YPOBHE HHTYMTHUBHOI'O IIO3HAHUS, M OMNPEACIEHHBIM 00pa3oM
OopraHu3oBaHHasi paboTa HaJ HHUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUIEHHASA, CTUMYJIMpPYET IPOTEKaHWE WHTYWTHBHBIX IIPOIECCOB, MOTHUBHPYET K JaJbHEHIIEMY
WU3YYEHUIO IPEIMETA.

[Mpeamourenne oTHAETCS HATISIIHO-KOHCTPYKTHBHOMY METOy OOYYEHHS, TO €CTh TEOPETHUECKHE
3HaHUS UMEIOT B CBOEM OCHOBE YYBCTBEHHOCTH IPEIMETHO-TIPAKTHUECKOHN nesTenbHOCTH. Paspurtue
MIPOCTPAaHCTBEHHBIX MPEACTABICHUN y yJallUXcs B Kypce CTEpEOMETPHH MPOBOAUTCS 3a CUET PEIECHUS
3ajady Ha CO3/laHUE TMPOCTPAHCTBEHHBIX OOpa3oB M 3a/a4 Ha OINEPUPOBAHHME NPOCTPAHCTBEHHBIMHU
oOpazamu. Co3ganue oOpasa MPOBOAMTCS C ONMOPOM Ha HArJISJHOCTh, a ONEPUPOBAHUE 00pa3oM — B
YCIIOBUSIX OTBJICUEHHS OT HATIIAAHOCTH, MBICIEHHOTO M3MEHEHHS €r0 UCXOHOTO COECPIKaHUS.

OcHoBHEBIE conepkaTenbHble JIHHUU Kypca «['eometpun» B 10-11 knaccax: «MHOrorpaHHUKNY,
«lIpssMBle M IUIOCKOCTM B HpOCTpaHCTBe», «Tena BpameHus», «BeKTOopel M KOOpAUHATHL B
MpocTpaHCcTBEY. POpMHUPOBaHNE JIOTHYECKUX YMEHUN paclpeneiseTcsd He TOJNBKO MO COAEpKAaTeIbHBIM
JIMHUSM, HO U 110 rogaM oOy4deHHUs! Ha yPOBHE CpeIHEro o0IIero oopa3oBaHusl.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM OCBOCHHUSI pabouei
NPOTPaMMBI, paclpe/e€HHBIM 10 ToJaM OOy4YeHHs, CTPYKTYPUPOBAaHO TakWM o00pa3oM, YTOOBI
OBJIAJICHNE TEOMETPUYECKMMHU MOHATHSAMHM M HABBIKAMH OCYLIECTBISJIOCH IOCIIEIOBATENBHO U
MOCTYMATeIbHO, C COOJIONEHHEM MPUHIMIA MPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHHS BKIIOYAJNCH B
OOIIyI0 CUCTEMY T€OMETPUYECKUX MpEeACTaBICHHH O0YyYalolIMXCsl, pacIiupss U yriryomss e€, oOpasys
MIPOYHBIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzyuenue reomerpun orBoauTcs 2 yaca B Henento B 10 kimacce u 1 yac B Hegento B 11 kiacce,
BCEro 3a JiBa roja ooy4enus - 102 yueOHbIX vaca.



COJEPXAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble ¥ JIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE TIOHATHS cTepeoMeTpuu. Touka, TpsiMas, IIIOCKOCTh, HpocTpaHcTBO. I[loHstre 06
AKCUOMATHYECKOM IIOCTPOCHHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U CIICACTBUS U3 HUX.

B3anMHOe pacnonoxkeHue MpsIMBIX B MPOCTPAHCTBE: IEPECEKAIOIIUECs, MapajuieidbHble U
CKpemuBaromyecsa npsMele. IlapanneabHOCTh OPsIMBIX U IVIOCKOCTEW B MPOCTPAaHCTBE: HapajuieibHbIE
MpsIMBIE B TIPOCTPAHCTBE; MapAJIEALHOCTD TPEX MPAMBIX; HapaIeNbHOCTh MPSMON U INIOCKOCTH. YTIIHI C
COHAIIPaBJIIEHHBIMU CTOPOHAaMU; YToJl MEXJy NMPSAMBIMU B MpocTpaHcTBe. [lapaniensHOCTh miIocKocTei:
napajiesibHble TIJIOCKOCTH; CBOMCTBAa NapajuieNIbHBIX IUIOCKocTel. IlpocTteiiime npocTpaHCTBEHHBIE
¢Gurypsl Ha TUIOCKOCTH: TETPadAp, KyO, mapajieienune]; IoCTPOSHHE CCUCHHH.

IlepnieHAUKYASAPHOCTH TPAMOM M IUIOCKOCTH: TEPHEHIUKYISpHBIE MpsMbIE B IPOCTPAHCTBE,
MpsIMbIE NApaJUIENIbHBIE U NEPIECHAUKYIISIPHBIE K IUIOCKOCTH, NMPU3HAK MEPHEHAUKYJISIPHOCTH NPSIMOU U
IUIOCKOCTH, T€OpeMa O NPSIMOU MEPIEHAUKYISIPHOM IJIOCKOCTH. YTJBI B IMPOCTPAHCTBE: YIOJd MEXAY
IPSIMOM M IUIOCKOCTBIO; JBYI'PAHHBINA yrOJ, JIMHEHHBIM YroJl ABYrpaHHOro yria. lleprneHnukymnsap u
HAaKJIOHHBIE: PACCTOSHUE OT TOYKU [0 IUIOCKOCTH, PACCTOSHUE OT MPSMOM 0 IUIOCKOCTH, HPOEKLHUA
¢urypel Ha TUIOCKOCTh. [lepmeHIUKYISIpHOCTh IUIOCKOCTEH: MPH3HAK MEPIeHINKYISIPHOCTH JBYX
mockocteld. Teopema o TpEX NeprneHIuKyJapax.

MHoOrorpaHHuKH

IloHsiTHE MHOTOrpaHHHKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPDAHHUKA, BBIMYKIbIE U HEBBIIYKIIbIC
MHOTOTPaHHUKH; pa3BEpTKa MHOTorpaHHukKa. [Ipusma: N-yronbHas npusma; rpaHd U OCHOBAHUS MPU3MBI;
npsMasi M HaKJIOHHAs TpPU3MBL, OOKOBas ¥ TOJNHAs TOBEPXHOCTh TNpu3Mbl. [lapamienenunern,
NpsIMOYTOJIbHBII mapajuiesienune] W ero cBodctBa. Ilupamupa: N-yronbHass nupamuaa, CPaHU H
OCHOBaHUE MMAPaMHUJIBL, OOKOBas U TOJTHAS MOBEPXHOCTH MUPAMHUIBI; IPABUIIbHAS M YCeUEHHAS THPaMUIA.
OneMeHThbI PU3MbI U TupaMusl. [IpaBuIbHbIE MHOTOIPAaHHUKY: TIOHATHE MPaBUIIBHOTO MHOTOTPaHHUKA,
MpaBWJIbHAs TPU3Ma W TpaBUIbHAs NMHpPaMHUAa; MpaBUIbHAS TPEYrojbHas MUpaMUAa W MPaBUIbHBIN
teTpadap; kyO. llpencraBienne o TpaBUIIBHBIX MHOTOTPAHHHKAX: OKTAadp, MOJEKa’aAp W HKOCAdIP.
Ceuenust MPU3MBbI U TUPAMHUJIBI.

CumMMeTpus B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTENBHO TOYKH, MPSAMOM, MIOCKOCTH. DJIEMEHTHI
CUMMETPHUU B MUPAMUIAX, TApAICICIUIEAAX, TPABUIbHBIX MHOIOTPAHHHUKAX.

BrluricnieHne >M€MEHTOB MHOTOTPAHHUKOB: pEOpa, nuaroHanmu, yriuel. [lmomaas OokxoBoi
MOBEPXHOCTH M TIOJHOM MOBEPXHOCTH MPSMOW MPHU3MBI, IUIOIMIAJh OCHOBAHMIA, TeopemMa O OOKOBOM
MOBEPXHOCTH TpAMOM npu3Mbl. [lmomans OOKOBOW IMOBEPXHOCTH W IIOBEPXHOCTH TPaBUIHHON
MUpaMUJIbl, TeopeMa O IuIoImanu yceu€HHoW mnupamuabl. [loHstne o0 00BEMe. OOBEM mHpaMuibl,
MIPU3MBL.

[Mono6uele Tena B mpocTpaHcTBe. COOTHOMICHUS] MEXKAY IUIOMIAASIMU TTOBEPXHOCTEH, 00bEMaMu
MOTOOHBIX TEIL.

11 KJIACC

Tena Bpamenust

[unmuHapuyeckass  MOBEPXHOCTh,  OOpasymoliue  IWIMHIPUYECKOH  TOBEPXHOCTH,  OCh
WIMHIPUYECKON MOBepxHOCTU. LIumuHap: ocHOBaHMS W OOKOBas MOBEPXHOCTh, OOpasyomas U OCh;
IO OOKOBOH M TIOJHOHW NOBEPXHOCTH.

Konnueckasi moBepxXHOCTh, 00pa3yronire KOHNIeCKOW MOBEPXHOCTH, OCh U BEPIIUHA KOHUYECKOM
noBepxHocTH. KoOHycC: OCHOBaHME W BeplMHa, 00Opa3yromias M OCh, ILIOIIAJb OOKOBOW W ITOJHOMN
MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yoIie U BEICOTA; OCHOBAHUS 1 OOKOBAasi TOBEPXHOCTb.

Cdepa u map: neHtp, pajauyc, AuaMeTp; MIONaJl» MOBepXHOCTH cepbl. BaanMHoe pacnonoxeHue
cdepsl U MI0CKOCTH; KacaTellbHas TUIOCKOCTh K cdepe; IIIoMmanb chepsl.

Wzobpaskenne Ten BpameHus Ha TUIOCKOCTH. Pa3BépTka uninHApa 1 KOHyca.

KomOunauuum ten BpamieHHs M MHOTOIPAaHHMKOB. MHOTIOrpaHHUK, ONHUCAHHBIH OKOJIO cgepsl;
cdepa, BIIMCaHHAss B MHOTOTPAHHUK, WIIN TEJIO BPAIICHUSI.



ITonsite 06 00bEMe. OCHOBHBIE CBOMCTBa 00bEMOB Teil. TeopeMa 00 00bEME MPSIMOYTOIBHOIO
napajuieNienunena u cieacTsusd u3 He€. O0pEM mumHIpa, kKoHyca. O0BEM 1rapa u mromanb chepsl.

IMomoOHbIe Tena B mpocTpaHcTBe. COOTHONICHUST MEXKAY IUIOIIAIASIMK MOBEPXHOCTEH, 00bEMaMu
MMOJOOHBIX TEIL.

Ceuennst mumHApa (MapauieIbHO W MEPHEHIUKYISAPHO OCH), CedeHHs] KOHyca (MapauieiIbHOe
OCHOBAHUIO U MPOXOJIAIIICE Yepe3 BEPIINHY), CEUCHHS Iapa.

BekTOphI M KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockocTH W B mpocTpaHcTBe. CIOXEHHWE W BBIYUTAHUE BEKTOPOB. YMHOXKEHHUE
BEKTOpa Ha 4YHclo. Pa3nmoxkeHwe BekTopa 1O TpEM HEKOMIUIAHAPHBIM BekTopaMm. [IpaBuio
napajuiejenure/aa. PemeHue 3ajad, CBA3aHHBIX C NPUMEHCHHMEM TMPaBWI JEHCTBUA C BEKTOPaMHU.
[IpsimoyronmeHas cuctemMa KoopauHat B mpoctpaHcTBe. KoopauHatel BekTopa. Ilpocrteiinmue 3amxauu B
KoOpauHaTax. Yrol Mexay Bekropamu. CKaJsIpHOE TIPOU3BEICHUAE BEKTOPOB. BBIUKCIIEHNE YTIIOB MEXKTY
MPSIMBIMU | TIOCKOCTSIMH. KOOPIMHATHO-BEKTOPHBINA METO/ IIPH PEIICHUU TEOMETPHUYCSCKUX 3a]1a4.



IVIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATDBI

JlmaHoCTHBIE  pe3ynbTaThl OCBOGHHSI IPOTpaMMBI  ydeOHoro mpeamera «MaremaThka»
XapaKTepU3yTCS:

I'paxxnanckoe BocnuTanue:

c(hOpMHPOBAHHOCTHIO TPAKIAHCKOW TMO3UINK OOYYarOMmIEerocss Kak aKTHBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHUHCKOTO OOIIecTBa, MPEJCTaBIEHHEM O MaTeMaTHYeCKHX OCHOBaX (PyHKIIMOHHPOBAaHUS
Pa3IMYHBIX CTPYKTYP, SBICHHUIA, MPOIEIYP IPaXkTaHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHI U IIp.), YMCHUEM
B3aMMO/ICHCTBOBATh C COIMAIBHBIMU MHCTUTYTAMH B COOTBETCTBHH C MX (DYHKIIMSIMH U Ha3HAUCHUCM.

ITaTpuoTHYeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCHICKOW TPaKIAHCKOW MIICHTUYHOCTH, YBAKCHHUS K MPONUIOMY U
HACTOSIIIEMY POCCHUUCKOW MaTeMaTHK{, IICHHOCTHBIM OTHOIICHHEM K JOCTHIKEHHUSM POCCHUUCKHUX
MaTE€MaTUKOB U POCCHUMCKOM MaTEMaTHYECKOM IIKOJIbI, K UCIOJb30BAHUIO 3TUX JOCTHKEHUU B OPYIHX
HayKax, TEXHOJIOTHX, cepax IKOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOT 0 BOCIIUTAHUSL:

OCO3HaHWEM JYXOBHBIX IIEHHOCTEH POCCHICKOr0 Hapoaa; c(hOpMHPOBAaHHOCTHIO HPABCTBEHHOTO
CO3HAHUs, ITUYECKOr0 TMOBEIEHHUS, CBSI3aHHOTO C MPAKTUYECKUM NPUMEHEHHEM IOCTMKEHUI HayKU U
JICATEIIbHOCTBIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIA/Ia B IOCTPOSCHUE YCTOHYHMBOTO OYayIIEro.

IcTeTHYECKOE BOCIIMTAHMNE:

ACTETUYECKUM OTHOLUEHUEM K MHpPY, BKIIOUYas 3CTETHKY MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/ay, PEIICHUM, pacCyXICHUH; BOCIPUMMYUBOCTEIO K MaTeMaTHYCCKHM acIeKTaM
pa3HHqHLIX BUI0B I/ICKyCCTBa.

Pdu3znyeckoe BOCIUTAHHE:

c(hOpMHPOBAaHHOCTHIO YMEHUS MPUMEHSTh MaTeMaTHYeCKHe 3HAHUS B MHTEpPECcax 3J0pPOBOTO U
Oe3omacHOro 00pasza »H3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO (30POBOE NHUTAHUE,
cOaJTaHCUPOBAHHBIA PEKUM 3aHSATHH M OTABIXA, PEryispHas (U3MUEcKas aKTHBHOCTB); (puzndeckoro
COBEPILEHCTBOBAHMUS, [P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN NESATEIBHOCTBIO.

TpyaoBoe BociuTaHHE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHMEM IIEHHOCTH TPYIOJIO0US; MHTEPECOM K Pa3IMYHBIM cdepam
Mpo(heCCHOHANBHON JIEATENTFHOCTH, CBA3aHHBIM C MAaTEeMaTHKOW M €€ TMPIIOKEHUSIMH, yMEHUEM
COBepIIaTh OCO3HAHHBIA BHIOOp Oyaymiel mpodeccHur W pealn30BBIBATH COOCTBEHHBIE >XHU3HEHHBIE
IUTaHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MAaTeMaTHYECKOMY OOpa30BaHHIO M CaMOOOPa30BaHHUIO Ha
MNPOTSKEHUH BCEW KU3HU; TOTOBHOCTBIO K AKTHUBHOMY YYAaCTHIO B DPEIICHUM MPAaKTUYECKUX 3a7ad
MaTeMaTU4YECKON HapaBIE€HHOCTH.

IKoJ10rHYecKoe BOCIIUTAHUE:

C(bOpMI/IpOBaHHOCTLIO 3KOHOFI/I‘IGCKOI>'I KYJ'IBTypBI, IIOHUMAaHUECM BIIMAHUSA COOUAJIbHO-
HKOHOMHYECKHX MPOIIECCOB HA COCTOSHUE MPUPOTHON U CONMAIBHON CpPEebl, OCO3HAHUEM TJI00ATBHOTO
XapakTepa 3KOJOTHYECKHX Npo0JieM; OpHUEHTAlMeH Ha NPUMEHEHHE MaTeMaTHYeCKMX 3HAaHUH IS
pelleHus 3a1a4d B 00JIaCTH OKPYIKAIOIIeH Cpejibl, IJIAHUPOBAHUS IMOCTYIIKOB U OIEHKH UX BO3MOXKHBIX
MOCJIEICTBUM ISl OKPY>KAIOIIEH Cpebl.

IleHHOCTH HAYYHOT O IO3HAHUSL:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIECIO COBPEMEHHOMY YPOBHIO pa3BHUTHS
HAayKW W OOIECTBEHHOW MPaKTUKH, MOHMMaHWEM MaTeMaTHYeCKOW HayKh Kak chepbl deroBedecKou
JEATEeIbHOCTH, ATAloB €€ Pa3BUTHUS U 3HAUMMOCTHU JUISl Pa3BUTHUS IUBWIM3ALUU; OBJIAJCHUEM S3BIKOM
MaTEeMAaTuUKu H" MaTeMaTquCKOﬁ KYHBTypOfI KaK CpeJICTBOM IIO3HAHUA MI/Ipa; TOTOBHOCTBHO
OCYHICCTBHSITI) HpOCKTHYIO n HCCHeJIOBaTCHBCKYIO OCATCIIBHOCTD PIH]II/IBI/IJIyaHI)HO B rpynne.

METAHNPEJIMETHBIE PE3YJIBTATbBI
MertamnpenMeTHsle pe3yiabTaThl OCBOGHHS TpOrpaMMbl ydyeOHOTo mpeamera «MaremaTtukay

XapaKTepU3yIOTCSl OBJIQJICHUEM YHHBEPCAIBHBIMU HO3ZHAGAMENbHBIMU OCUCMEUAMY, YHUBEPCATbHLIMU
KOMMYHUKAMUGHBIMU OCUCMBUAMU, YHUBEPCATbHLIMU PE2YIAMUGHBIMU OCUCMEUIMU.



1)

Vuuseepcarvuvie nosnasamenvuvie Oeilicmgus, obecneuugaiom @Gopmuposanue 0a306bix

KOZHUMUBHBIX NpOYeccos odyuarouuxcs (oceoenue Memoo08 HO3HAHUA OKPY*CAoue2o Mmupa;
NpUMEHeHUe T02UHeCKUX, UCCIe008AMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).
ba3oBble Joruyeckue aeiicTBus:

BBISIBIIAT U XapaKTEPH30BaTh CYIIECTBCHHBIC IIPH3HAKN MAaTEMaTHIECKHX 0OBEKTOB, IOHITHH,
OTHOIICHUH MEXIy TOHATHAMH, (HOpMyIHUpOBATH OINpEIETCHHUs MOHATHI; yCTaHABINBAaTh
CYIIECTBEHHBIN MPH3HAK KJIACCU(DHKALINH, OCHOBAHUS JJIsI 000OIICHHUS U CPAaBHEHHUS, KPHTCPUH
IPOBOJIUMOTO aHANIN3a;

BOCHPHUHNAMATH, (OPMYIHPOBAaTH M TPEoOPa3OBBIBATH CYKICHUS: YTBEPAHUTCIBHBIE H
OTpHUIIaTeNbHbIC, €ANHIUYHbIE, YaCTHBIE U 00IINE; YCIOBHBIE;

BBIIBIIAITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBA3M W IPOTHBOpEYHs B (HaKTax,
JaHHBIX, HAOMIONEGHUSX W YTBEPXKICHMAX; TpeularaTb KPUTEPHH U BBISBICHUS
3aKOHOMEPHOCTEHN U POTUBOPEUHIL;

JeNnaTh BBIBOABI C HCIONB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX W HMHIYKTUBHBIX
YMO3aKJIIOUEHHH, YMO3aKIIOUEeHHUH 10 aHAJIOTHH;

IPOBOJIUTE CAMOCTOSITENBHO JIOKAa3aTeNIbCTBA MAaTEMAaTHUECKUX YTBEPXKICHHUH (IpSMbIE U OT
NPOTHBHOTO), BBICTPAaMBaTh APryMEHTAlUIO, IPHUBOJAWTH TIPUMEPHl W KOHTPIPHMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CY>KACHUS U BBIBOJIBI;

BBIOMpaTh croco0 pemnieHusi yueOHOoW 3aadd (CpaBHUBATh HECKOJBKO BapUAHTOB PEIICHHS,
BBIOMpATH HanboJIee MOAXOSAIINHN ¢ YYETOM CAMOCTOSITETILHO BBIICTIEHHBIX KPUTEPUER).

Ba3oBble ucciiegoBaTejibCKiue A1eHCTBHS:

HCIIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATEIbCKAN HHCTPYMEHT MO3HAHUS, (HOPMYIHPOBAThH
BOITPOCHI, (DPUKCHUPYIOIINE MPOTHBOpPEYHE, MPOOJIEeMy, YCTaHABIMBATh HMCKOMOE M JaHHOE,
(bopMHPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3HLIUIO, MHEHHE;

NOPOBOJIUTH  CaMOCTOSITENIbHO — CIUTAHMPOBAHHBI ~ OKCIIEPUMEHT,  HCCIICAOBAHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTHYECKOro OOBEKTa, SBJICHHS, IPOIECCa, BBISBICHHUIO
3aBUCUMOCTEN MEXIy OOBEKTaMH, SIBICHUSIMH, IIPOLIECCAMH;

CaMOCTOSITEBHO (HOPMYTHPOBATH OOOOIIEHHS W BBIBOJABI 10 Pe3yjIbTaTaM MPOBEAEHHOTO
HAOJIIOIEHHSI, UCCIIEIOBAHIS, OIIEHMBATH JOCTOBEPHOCTD MOIYUECHHBIX PE3YJIbTATOB, BHIBOJOB
1 00001IEHHIA;

[POrHO3MPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCA, a TAKIKE BBIABHIATH MPEANOI0KEHHS O €ro
Pa3BUTHH B HOBBIX YCJIOBHSIX.

Pa6ora ¢ undgopmanueii:

2)

BBISBIAITH JIeUIUTH MHQOpMAIMK, JaHHBIX, HEOOXOAWMBIX AJIsi OTBETAa HAa BOMPOC W JUIS
peleHus 3a1a4H;

BBIOMpAaTh ~ MHPOPMAIMIO W3  HMCTOYHHKOB  PA3IMYHBIX  THIIOB,  AHAIW3UPOBATH,
CHCTEeMAaTH3UPOBATh M HMHTEPIPETUPOBATh WH(GOPMALMIO pa3IUYHBIX BHIOB H  (OpM
HPE/ICTABICHHS;

CTPYKTYpUPOBaTh WHPOPMAIUIO, MPEJCTABIATh € B pazinyHbIX (hopMmax, WLIIOCTPUPOBATH
rpaduyecKy;

OLICHMBATh HAJEKHOCTh HH(POPMALIUH IO CAMOCTOSITENILHO C(HOPMYITHPOBAHHBIM KPUTEPHUSIM.
Yuusepcanvuvie Kommynuxkamuenwie Oelicmeus, obecneyusaiom  cOpMUpoSanHOCG

COYUATILHBIX HABLIKOG 0OYUAIOUSUXCSL.
Oo0menne:

BOCIIPHHUMATh W (OPMYIUPOBATH CYXKJCHHS B COOTBETCTBHM C YCIOBHSAMH H IEISIMU
OOIIEeHHsT; SICHO, TOYHO, TPAMOTHO BBIPA)XXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MHUCHBMEHHBIX
TEKCTaxX, JaBaTb IOSCHEHHUS 10 XOJy PpEIIEeHUs 3aJadd, KOMMEHTHpOBATh IOIYYEHHBIN
pe3yibTar;

B Xoje OOCYyXJeHWs 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYXJTaeMOW TEeMbl, MpPOOJIEMBI,
pelraeMoif 3a/1a4n, BHICKa3bIBaTh WJEH, HAIEJIEHHBIE Ha TOUCK PEIIEHHS; CONOCTaBISATh CBOU
CYXJEHUsI C CYXKACHUSIMU IPYTUX YYaCTHUKOB JMaliora, OOHapyKMBaTh Pa3IMuue U CXOACTBO
MIO3HLIMI1; B KOPPEKTHOM (opme HOpMyYIHpOBaTh Pa3HOIIACHUS, CBOU BO3PAKEHHUS,;



® TIPENCTABIATH pPE3YNbTAThl pEIIEHUS 3aJadyd, OHKCIEPUMEHTa, WCCIEAOBaHUS, IPOEKTa;
CaMOCTOSITETIbHO BBIOMPATh (QOpMAT BBICTYIUICHHS C YYETOM 3aJad MNpPE3CHTAUH U
O0COOEHHOCTEW ayTUTOPHHL.

CoTpyaHunyecTBo:

® T[OHMMAaThb W HCIOJb30BaTh IMPEUMYIIECTBA KOMAaHTHOW W HHIMBHAYalbHOW pPabOTHl MpH
pelieHMH Y4eOHBIX 3a/ad; NPUHAMATh IIelb COBMECTHOH JAEATENLHOCTH, IJIAHWPOBAThH
OpTaHM3aIMI0 COBMECTHON paboThI, paclpeneNsaTh BUIL paboT, JOroBapuBaThCs, 00CYKIaTh
MIPOIIECC U PE3YyIbTAT PAdOTHI; 0000IIATF MHEHHS HECKOIBKUX JTIOJIEH;

® yYacTBOBaTb B TPYMIOBBEIX (opmax padoThl (0OCykIeHHs, OOMEH MHEHHUH, «MO3TOBBHIC
HITYpMBD) U WHBIE); BBIIONHATH CBOIO 4YacTh PabOThl U KOOPIMHHPOBATH CBOM JACHCTBHS C
JIPYTHM{ YIIEHAMH KOMAaH[BI, OIEHHBATh KAueCTBO CBOEro BKIAJa B OOMMKA MPOAYKT IIO
KpUTEpHUsIM, CPOPMyIHPOBaHHBIM YUYACTHHKAMH B3aNMOICHCTBUS.

3) Vuusepcanvhvie pezynsamuenvie Oeiicmeus, o0becnedusaom @GOpMUpoBaHUe CMbICIO0BHIX

YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCTIU.

Camoopranu3aums:

®  COCTaBJISITh IUIaH, AITOPUTM PELICHHUS 33/1a4H, BHIOMPATh CIIOCO0 PELICHUS ¢ yUETOM
MUMCIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATh U KOPPEKTUPOBATH
BapUaHTHI pelieHu ¢ y4€TOM HOBOM MH(pOpMAIINH.

CaMOKOHTPOJIb:

e BIAJIETh HABBIKAMU TO3HABATEIHHOW pe(IEKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUHU H
MBICITUTENIFHBIX ~ TPOIIECCOB, WX PE3YyJlbTAaTOB; BIAACTh CHOcOO0aMH  CaMOIPOBEPKH,
CaMOKOHTPOJISI TIPOIIecca U pe3yiibTaTa PEelIeHNs] MaTeMaTHIeCKOH 3a1aun;

® TpPENBUAETH TPYTHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh NpPH pEUNICHWH 33Jadd, BHOCHTH
KOPPEKTUBHI B JESATETHHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB, TAHHBIX, HAWJEHHBIX OIMIHOOK,
BEISIBIICHHBIX TPYIHOCTEHH;

o OLICHUBATL COOTBCTCTBUC PEC3yJibTaTa LCIN U YCIOBUAM, O6’I)HCHHTI> MMPUYXHBI JOCTUIKCHUA
WJINW HEAOCTWIKCHUA PE3YJIbTATOB ACATCIBHOCTH, HAXOAUTH OHII/I6Ky, JaBaTb OLCHKY
npUOOPETEHHOMY OIBITY.

HNPEIMETHBIE PE3YJIBTATBI
10 KJIACC

OrnepupoBath MOHATUSMU: TOUKA, MIPSMAst, TIIOCKOCTD.

[IpuMeHATh aKCHOMEBI CTEPEOMETPHUH U CIEJICTBHUS M3 HUX MPU PEIICHUN T€OMETPHUIECKHX 3a/1a4.

OneprupoBaTh NOHATUSMU: MAPAIIIETEHOCTD U MEPISHIUKYIIPHOCTD MPSMBIX U ITIOCKOCTEH.

Knaccuduimpopats B3auMHOE PacroNOKEHUE MPSIMBIX U IUIOCKOCTEH B MPOCTPAHCTBE.

OrnepupoBaTh MOHATUSMU: TBYTPAHHBIN YTOJI, TPAaHU ABYTPAHHOTO yTiia, peOpo IBYTPaHHOTO YIIIa;
JUHEWHBIN yToJI IBYTPaHHOTO yTiIa; TpalyCHas Mepa ABYTPaHHOTO yria.

OnepupoBaTh MOHATUAMU: MHOTOIPAHHHUK, BBITYKJIBIA M HEBBINMYKJIbI MHOTOTPAHHUK, DJIEMEHTHI
MHOTOTPaHHUKA, PABUIbHBIN MHOTOIPaHHHUK.

PacriozHaBaTh OCHOBHBIE BHIBl MHOTOTPAaHHHMKOB (TTUpaMuia;, TpU3Ma, MPSIMOYTOJIbHBIN
napaJuiesienuIe]], Kyo).

KrnaccudummpoBarh MHOTOTPaHHUKU, BBIOMpAs OCHOBaHHS JUIsl KJIACCU(UKAIMK (BBIMYKJIbIE U
HEBBINMYKJIbIE MHOTOTPAaHHUKH, TIPAaBUJIBHBIE MHOTOTPAHHUKH; TPSAMbIE W HAKIIOHHBIE MPHU3MBI,
napaJuIeIIeTIIITe bl ).

OrmepupoBaTh MOHATHSIMU: CEKYIIas TUIOCKOCTh, CEUEHHE MHOTOTPAaHHHUKOB.

OOBSCHATH MIPUHITAIIHI TOCTPOCHUS CEUCHUN, UCTIONB3YS METOJI CIIEIOB.

CtpouTh ceueHUs] MHOTOTPAHHUKOB METOJIOM CIIEJIOB, BBIIIOJHAThH (BBIHOCHBIC) INIOCKHE YEPTEIKU
W3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BHJ| CBEPXY, COOKY, CHU3Y.

Pemarh 3amays Ha HaXOXKICHHE TI'€OMETPUYECKMX BEIMYMH [0 00pa3liaM WM aJIrOPUTMaM,
MIPUMEHSISI U3BECTHBIE aHAIIMTUYECKHE METOJBI MPH PENICHUH CTaHIAAPTHBIX MaTeMaTHYeCKUX 3a/ad Ha
BBIYMCIICHHE PACCTOSHUN MEXKy IBYMS TOUYKAMH, OT TOYKH JIO MPSIMOM, OT TOYKH JIO TIOCKOCTH, MEXIY
CKPEIIMBAIOLIUMUCS MTPSIMBIMHU.



Pemats 3amaun Ha HaXOXIEHHE TEOMETPUYECKHX BEIWYMH IO 0O0paslaM WM aIrOpUTMaM,
MIPUMEHSIS M3BECTHHIE AaHAIMTHYECKHE METOMBI MPH PEUIeHUH CTaHIAPTHBIX MaTeMaTHYEeCKUX 3a/1ad Ha
BBIUMCIIEHHE YIJIOB MEXKIY CKPEIIMBAIOLIUMUCS MPSIMBIMH, MEXIY NPSIMOH U IIOCKOCTBIO, MEXAY
TUIOCKOCTSIMM, ABYTPAHHBIX YTJIOB.

Brerumcnsate 00BEMBI M TUIOMIATN ITOBEPXHOCTEH MHOTOTPAaHHWUKOB (MIpH3Ma, NHpaMHUaa) ¢
MpUMeHEeHHEeM (GOpPMYJ; BBIUUCIATH COOTHOIICHHWS MEXAY IUIOIMAISIMH TIOBEPXHOCTEH, O0O0bEMaMu
MOJOOHBIX MHOTOTPaHHUKOB.

OneprupoBaTh MOHATHIMH: CHMMETPHS B NPOCTPAHCTBE; IEHTP, OCh U IIOCKOCTh CHMMETPHH;
[EHTP, OCh U IMIOCKOCTh CHMMETPHHA (DUTYPBHI.

W3Bnekats, npeoOpa3oBbIBaTh M HHTEPIPETHPOBATh HMHGOPMAIMIO O MPOCTPAHCTBEHHBIX
TeOMETPUUECKUX (PUTYpax, MPEACTABICHHYIO Ha YePTeXax U PUCYHKaX.

[IpumensaTs TeomeTpudeckne (akThl U PEHIeHUs CTEPEOMETPHUECKUX 3a1ad, TPEeroIararomx
HECKOJIbKO IIar0B PEIICHUs, €CIH YCIOBUS MPUMEHEHHS 3a1aHbl B IBHOH (opmMe.

IIpuMeHATs mpocTellIe MporpaMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKALMOHHBIE CHCTEMBI
MIPH PEIIEHUH CTEPEOMETPUIECKHX 3a/1a4.

[IpuBOaUTH TIPUIMEPHI MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B TPHPOJE W KU3HH, PACIO3HABATH
MIPOSIBJICHHE 3aKOHOB T€OMETPHUHU B UCKYCCTBE.

[IpuMeHATH moTydYeHHbIC 3HAHUS HA TIPAKTHUKE: aHAJTN3UPOBATh PealbHbIE CUTYAIIUH U IPUMEHSTh
W3yYeHHBbIC TMOHATHS B MPOIECCe MOWCKA DPEUICHHS MaTeMaTHYeCKH CHOPMYIHUPOBAHHON MPOOIEMBI,
MOJIEJIMPOBaTh peajbHble CUTyallMd Ha S3bIKE TEOMETPHH, HCCIEA0BaTh IOCTPOCHHBIE MOJIENH C
WCIIOJIb30BaHUEM TEOMETPUYECKUX TMOHSATHH W TeopeM, ammapara aireOphbl; pemarb MPaKTUYeCKUe
3a/1a4u, CBS3aHHbIE C HAXOXKICHHEM T€OMETPUIECKIX BEIIMIHH.

11 KJIACC

OnepupoBarh MNOHATUSAMM: LMIMHAPUYECKAs IIOBEPXHOCTh, OOpasymooliue IUIMHIPUIECKOM
MOBEPXHOCTH;, LWJIWHAP, KOHUYECKasl MOBEPXHOCTh, 0Opa3ylolre KOHMYECKOH MOBEPXHOCTH, KOHYC;
chepuueckas IOBEPXHOCTb.

PacrioznaBath Tena BpamieHus (MAIMHIP, KOHYC, cdepa u map).

OOBACHSTH CIIOCOOBI MOTyYESHHUS TEJT BpaIllCHHS.

KnaccudunuposaTh B3anMHOE pacroiokeHne cepbl v IIOCKOCTH.

OnepupoBaTh MOHATHSMH: IIAPOBOH CEIMEHT, OCHOBAHME CEIMEHTa, BHICOTA CEIMEHTa; LIapOBOM
CJIOH, OCHOBaHHUE IIAPOBOTO CJIOSI, BRICOTA ILIAPOBOT'0 CJI0S; MAPOBOM CEKTOP.

Bbruuciasath 00bEMBI M IUIOIIAU TOBEPXHOCTEH TEJ BpPAILICHHS, T'€OMETPUYECKHX Tel C
pUMEHEHUEM (OPMYIL.

OnepupoBarh MOHATUSIMH: MHOTOTPAHHHUK, BIIMCAHHBIH B c(epy M ONHMCAHHBIH OKOJIO Cepsl
cdepa, BIMCaHHAs! B MHOTOTPAHHUK WIIK TEJIO BpPAIllCHHS.

BbIuucnsaTh COOTHOIIEHHUS MEKIY IIONIAIMA IOBEPXHOCTEN 1 00BEMaMU MOTIOOHBIX Tell.

N300paxars n3ydaeMble GUTypbl OT PYKH U ¢ IPUMEHEHHEM IPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BeimonHsATh (BEIHOCHBIC) TUIOCKHE YePTEKH U3 PUCYHKOB MPOCTHIX 00bEMHBIX (QUTYp: BUJ CBEPXY,
cOOKy, CHH3Y; CTPOUTDH CEUCHHUS TEIl BpaAIlCHHS.

W3Bnekatb, HWHTEPIPETUPOBATE W NPeoOpa3oBbIBaTh HMHGOPMALMIO O HPOCTPAHCTBEHHBIX
TeOMETPUUECKUX (PUTypax, IPEACTABICHHYIO Ha YePTeXax U PUCYHKaX.

OneprupoBaTh NOHATHEM BEKTOP B POCTPAHCTBE.

BbINONHATE [EHCTBUS CIIOKEHHS BEKTOPOB, BBIYMTAHHMS BEKTOPOB M YMHOKEHHMS BEKTOpa Ha
YHCII0, OOBSACHSTH, KAKUMH CBOMCTBaMHU OHH 00J1aJaf0T.

IIpuMeHATh paBUIIO NapaJlIeNeNUIeIa.

OnepupoBath MOHATHAMHU: JEKApTOBBI KOOPAMHATHI B NMPOCTPAHCTBE, BEKTOpP, MOIYJb BEKTODA,
pPaBEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOpPA, YroJl MEXAY BEKTOPaMH, CKaJSIPHOE IPOU3BEICHHE
BEKTOPOB, KOJUIMHEAPHBIE X KOMIUIAaHAPHBIE BEKTOPBHI.

Haxomute cymMMy BEKTOpPOB M IIPOM3BEJEHHE BEKTOpa Ha YHCIIO, YIoJl MEXIy BEeKTOpamH,
CKaJISIpPHOE NTPOU3BENICHUE, PACKIIABIBATE BEKTOP MO ABYM HEKOJUIMHEAPHBIM BEKTOPaM.

3aaBaTh INIOCKOCTh YPaBHEHHEM B IEKapTOBOM CHCTEME KOOPJIUHAT.

[MpumensTs reoMeTpudecKie (GakKThl JUIS PEHICHUS] CTEPEOMETPUYECKUX 3aJ1a4, MPEIIoararoiux
HECKOJIBKO IIAr0B PEIICHHS, €CIIH YCIOBHUS IPUMEHEHHS 33/1aHbI B SIBHOH opMe.



Pemats npocreiimme reoMmeTprueckre 3a1a9u Ha IPUMEHEHHE BEKTOPHO-KOOPINHATHOTO METOAA.

PemaTs 3a1aum Ha TOKA3aTENbCTBO MAaTEMAaTHIECKIX OTHOIIEHUH M HAXOXKICHUE T€OMETPUIECKIX
BEJIMYMH MO O0pa3liaM WM aJlfOPUTMaM, MPHUMEHSS M3BECTHBIC METOIbI MPH PEIICHUH CTaHIapTHBIX
MaTeMaTUYECKUX 3aad.

[IpuMeHATh TpoCTeHIne MPorpaMMHBIE CPEICTBA U 3IEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI
MIPH PEIIEHUH CTEPEOMETPUIECKHX 3a/1a4.

[IpuBoaAUTH MPUMEPHI MATEMAaTHUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE M KU3HU, PACIO3HABATh
MIPOSIBJICHUE 3aKOHOB T€OMETPHH B UCKYCCTBE.

[IpuMeHSTh MOTy4YeHHBIE 3HAHMS Ha TIPAKTHKE: aHATU3UPOBATh PealbHBIC CUTYaIlH U MTPUMEHATH
W3YYCHHBIC TMOHATUS B MPOIECCE MOUCKA DPEUICHHS MAaTEeMaTHUYSCKU C(HOPMYIUPOBAHHON MPOOIEMBI,
MOJCIIUPOBATh peadbHbIC CUTYallMM Ha S3bIKE TEOMETPUU, HUCCIENOBATh IOCTPOCHHBIE MOJCTU C
WCTIOJIb30BaHNEM TEOMETPUYECKUX TOHSATHA W TEOpPEM, ammapara aiareOphl; pelraTth MPaKTHIecKhe
3a/1auu, CBSI3aHHBIE C HAXOXKICHUEM F€OMETPUUYCCKUX BEIUYHUH.



TEMATHUYECKOE IIVIAHUPOBAHUE

10 KJIACC
KoanyecTBo yacoB DJIeKTPOHHbIE
(uudposbie)
Ne n/m HaumeHoBaHMe pa3iesioB U TeM NMPOTrPaMMbI Beero K061{Tpom,m,1e HpﬁaKaneCKne 06PA30BATETBLHBIE
padoThI pa6oThI pecypebi
1 BBeneHue B CTepeOMETPHUIO 10 0 0 http://fcior.edu.ru
5 IIpsiMble U IZIOCKOCTH B IIPOCTPAHCTBE. 12 1 0 http://fcior.edu.ru
[MapannensHOCTh MPSIMBIX U TUNIOCKOCTEN

3 [leprneHqUKyIAPHOCTD MPSAMBIX M IIIOCKOCTEH 12 0 0 http:/ffcior.edu.ru
4 VYTIIBI MEXTy IPSIMBIMHU M TIOCKOCTSIMHU 10 1 0 http:/ffcior.edu.ru
5 MHOTOrpaHHHKH 1 1 0 http://fcior.edu.ru
6 OO0BEMBI MHOTOTPAaHHUKOB 9 1 0 http:/fcior.edu.ru
7 IToBTOpEHHME: ceueHus, pacCTOSIHUS U YIJIbI 4 1 0 http://fcior.edu.ru

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 5 0




11 KJIACC

KounuecTBO YyacoB JJ1eKTPOHHBbIE
. HaumeHoBaHMe pa3aesioB U TeM (undposbie)
Ne n/m IporpaMMBI Beero Kognponbm,le HpﬁaKaneCKne 06pazoBaTEIbHbIC
padoThI padoThI pecypes

Tena BpameHus 12 0 0 http://fcior.edu.ru
OGBEMEL Tel 5 1 0 http://fcior.edu.ru
BekTopsl 1 KOOpAWHATEI B IPOCTPAHCTBE 10 1 0 http:/icior.edu.ru
IToBTOpEHMe, 0600IIEHNE, CHCTEMATH3AIIHS 7 1 0 http://fcior.edu.ru
3HAHUU

OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0







IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KosamnuecTBo yacoB DJIeKTPOHHbIE
Ne Jdara uudposBbie
Tema ypoka
n/n yp Bcero KOﬁHTpOJ‘IbHLIe HpﬁaKTquCK“e U3y4YeHHS o0pa3oBaTe/ibHbIE
padoThI paGoTsI pecypebi
OCHOBHEBIE TTOHATHUS CTEPEOMETPHUH: TOUKA, http://fcior.edu.ru
npsiMasi, IIOCKOCTh, pocTpaHcTBo. [IpaBuna
1 n300paKeHrsl Ha PUCYHKaX: U300paKeHUs 1 0 0
IUIOCKOCTEH, MapauiebHbIX MPSIMbIX
(O0Tpe3KoB), cepeaHbBI OTPE3Ka
5 TToHSITHS: TTepeCceKarOIIUecs MIOCKOCTH, 1 0 0 http://fcior.edu.ru
MePECEKAIOIIMECs MpsMasi U IIOCKOCTh
3 TToHSITHS: TTepeCceKarOIIUecs MIOCKOCTH, 1 0 0 http://fcior.edu.ru
MePECEKAIONIMECs MpsMasi U INIOCKOCTh
3HAKOMCTBO C MHOTOTPaHHUKAMH, http://fcior.edu.ru
4 n300pakeHne MHOTOTPaHHUKOB Ha PHCYHKaX, 1 0 0
Ha MPOCKIIMOHHBIX YepTexkax
HauanbHble cBeZIeHUS 0 Ky0Oe U upamMuIe, uX http://fcior.edu.ru
5 pa3BépTku 1 Mozenu. CeueHus 1 0 0
MHOTOTPaHHUKOB
HauanbHble cBeZieHUs 0 KyOe U mupamue, ux http://fcior.edu.ru
6 pa3BépTku u Mojeau. CeueHus 1 0 0
MHOT'OIPaHHHUKOB
[MousiTHe 06 aKCHOMATHYECKOM MTOCTPOSCHUN http://fcior.edu.ru
7 CTEepEOMETPHH: aKCHOMBI CTEPEOMETPHU U 1 0 0
CIICJICTBUS U3 HUX
[TonsiTne 00 aKCHOMATHYECKOM MTOCTPOSHUN http://fcior.edu.ru
8 CTEepEOMETPHH: aKCHOMBI CTEPEOMETPHUN U 1 0 0
CIICJICTBUS U3 HUX
[TonsiTHEe 00 aKCHOMAaTHYECKOM MOCTPOCHUH http://fcior.edu.ru
9 CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHU U 1 0 0
CIICJICTBUS U3 HUX
10 [NonsiTHEe 06 aKCHOMATUYECKOM TTOCTPOCHUH 1 0 0 http:/ffcior.edu.ru




CTCPCOMCTPUHN: AKCUOMBI CTCPECOMETPUU U
CJICOCTBUS U3 HUX

11

12

B3anMHoe pacnonoxeHue npsMbIX B
MIPOCTPAHCTBE: TIePECEeKAIOIIHeCs,
MapajuieTIbHbIE M CKPEIIMBAIOIINECS MPSIMBIC
[TapanneabHOCTh NPSMBIX U TUIOCKOCTEHN B
MIPOCTPAHCTBE: MapaJlieibHbIC PSIMBIC B
MIPOCTPAHCTBE; MAPAIIEIBHOCTD TPEX MPIMBIX

http://fcior.edu.ru

http://fcior.edu.ru

13

14

15

[TapanneasHOCTH NPSMBIX U TUIOCKOCTEH B
npoctpaHcTie: [lapaiensHOCTh NpsAMON U
TJIOCKOCTH

VYTl ¢ COHANPaBIEHHBIMU CTOPOHAMU

Yroi Mexay IpsIMbIMH B IPOCTPAHCTBE

http://fcior.edu.ru

http://fcior.edu.ru

http://fcior.edu.ru

16

Yroi Mexay IpsIMbIMH B IPOCTPAHCTBE

http://fcior.edu.ru

17

[TapamienpHOCTH IIIOCKOCTEN: MapajlIeIbHbIe
IUIOCKOCTH

http://fcior.edu.ru

18

19

20

21

CBoiicTBa MapamieabHbIX IIOCKOCTEN

[Ipocreiimne npocTpaHCTBEHHBIE GUTYPHI HA
IUIOCKOCTH: TETpa3p, Ky0, napajjiesenunes

IToctpoenue ceuennit

IToctpoenue ceuennit

http://fcior.edu.ru
http://fcior.edu.ru

http://fcior.edu.ru

http://fcior.edu.ru

22

23

24

Koutpoannasi pa6ora no teme "IIpsimbie u
IUIOCKOCTH B MPOCTPAaHCTBE.

MapanjeabHOCTH NPSIMBIX M IJIOCKOCTEi "
[lepnieHAUKYIAPHOCTH NPSAMON U TIIOCKOCTH:
MIEPIICHNKYJISPHBIE IPSIMBIE B IPOCTPAHCTBE

HpHMBIC HnapauICJIbHBIC U IICPIICHAUKYIISIPHBIC
K INIOCKOCTHU

Mer. ITocobue

http://fcior.edu.ru

http://fcior.edu.ru

25

[IpsiMble napasuieapHbIE U IEPIEHANKYIIPHBIC
K IJIOCKOCTH

http://fcior.edu.ru




26

[Ipu3Hak neprneHANKYISIPHOCTH IPAMOI U
IJIOCKOCTH

http://fcior.edu.ru

27

[Ipu3Hak neprneHANKYISIPHOCTH IPAMOI U
IUIOCKOCTH

http://fcior.edu.ru

28

29

30

31

Teopema o npsAMoii epHeHANKYIIPHOI
IUIOCKOCTH

Teopema o npsAMON NEPHEHAUKYIIPHOU
IJIOCKOCTH

Teopema o npsAMON NEePHEHAUKYIIPHOU
IJIOCKOCTH

[lepnennuKymsip ¥ HAKIOHHBIE: PACCTOSHHUE OT
TOYKH JI0 IMJIOCKOCTH, PACCTOSHUE OT IPSIMOI
JI0 TJIOCKOCTH

http://fcior.edu.ru
http://fcior.edu.ru
http://fcior.edu.ru

http://fcior.edu.ru

32

33

[lepnienauKynsp ¥ HaKJIOHHBIE: PACCTOSIHUE OT
TOYKH /10 MJIOCKOCTH, PACCTOSIHUE OT MPSIMOM
JI0 INIOCKOCTHU

[lepnennuKymsip ¥ HAKIOHHBIE: PACCTOSHHUE OT
TOYKH JI0 IMJIOCKOCTH, PACCTOSHUE OT IPSIMOI
JI0 IJIOCKOCTH

http://fcior.edu.ru

http://fcior.edu.ru

34

35

36

[lepnienauKynsp 1 HaKJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 TIJIOCKOCTH, PACCTOSIHUE OT MPSIMON
710 TUIOCKOCTH

VYTIIBl B IPOCTPAHCTBE: YIOJI MEXTy NPSIMON U
IIJIOCKOCTBIO

JIByTrpaHHBIN yro, JUHEHHBIN yromi
JBYTPAHHOTO yIya

http://fcior.edu.ru

http://fcior.edu.ru

http://fcior.edu.ru

37

JIByTrpaHHBIN yroJ, JUHEHHBIN yroi
JBYTPAaHHOTO yIa

http://fcior.edu.ru

38

IlepnenaAuKyJISpPHOCTB IIOCKOCTEN: NPU3HAK
MEPIEHNKYIIPHOCTH JBYX INIOCKOCTEN

http://fcior.edu.ru

39

40

[TepneHANKYISIPHOCTH MIIOCKOCTEH: MpU3HAK
NEePIEHANKYISIPHOCTH IBYX IJIOCKOCTEH
[lepneHANKYISPHOCTH MIIOCKOCTEH: MpU3HAK
MEPIEHANKYIISIPHOCTH JIBYX MJIOCKOCTEH

http://fcior.edu.ru

http://fcior.edu.ru




41

Teopema o Tpéx neprHeHUKYIAPaX

http://fcior.edu.ru

42

Teopema o Tpéx neprneHUKYIAPax

http://fcior.edu.ru

43

44

Teopema o TpEX NepIEHIUKYIIPAX

KouTtposannasi padoTa no remam
"TlepneHIMKYJIAPHOCTD MPSMBIX H
TIockocTei" u "Y1l MeKAy NPSIMBIMHU H
IJI0CKoCTAMHU "

http://fcior.edu.ru

Mer. ITocobue

45

46

47

48

49

50

[TonsiTe MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI
MHOT'OI'PaHHUKA, BBIIYKJIbIE U HEBBIITYKIIbIE
MHOTOTPaHHUKH; pa3BEPTKa MHOTOTPaHHHUKA

[Ipu3ma: N-yromnpHasi npu3Ma; rpaHu 1
OCHOBAHUs MPU3MBI; IIpsiMast ¥ HaKJIOHHAs
MIPU3MBL; OOKOBasI U IOJIHAS IOBEPXHOCTh
MIPU3MBI

[Tapannenenunen, npsiMOYTrOJIbHBIN
napajleseuIen U ero cBoicTaa

[Mupamuza: N-yrosipHasi mupamuia, FpaHu u
OCHOBaHUE MMUPaMUJIbL, OOKOBAs U MOJTHAS
MTOBEPXHOCTh MMPAMUJIbI; TPaBHIIbHAS U
yceuéHHas MpaMuaa

[TpaBuIbHBIE MHOTOTPAHHHUKH: TIOHSATHE
MPaBHJILHOTO MHOTOTPaHHHKA; TIPaBUIIbHAS
MpHU3Ma ¥ MPaBUIIbHAS IUPaMU/Ia; TIPaBUIIbHAS
TpeyroyibHas MUpaMu/ia u MPaBUIIBHBIH
TeTpadp; Kyo

[pencraBienue o MpaBUIBHBIX
MHOTOTPaHHUKAX: OKTAdIp, TOJEKAdIP U
MKOCAdIp.

http://fcior.edu.ru

http://fcior.edu.ru

http://fcior.edu.ru

http://fcior.edu.ru

http://fcior.edu.ru

http://fcior.edu.ru

51

CuMMeTpus B IPOCTPAHCTBE: CHMMETPHS
OTHOCUTEJIBHO TOYKH, NPSMOH, INIOCKOCTH.
OneMeHTbl CHMMETPHHU B IMPaMUAX,
napajuieJenune1ax, IpaBuIbHbIX
MHOT'OIPAHHHUKAX

http://fcior.edu.ru




52

BeIunciieHue 31eMeHTOB MHOTOTPaHHUKOB:
p€Opa, TuaroHau, yrisl

http://fcior.edu.ru

53

54

55

56

[Tnomanp 60KOBOM MOBEPXHOCTH U MOTHOM
[TOBEPXHOCTH NMPSIMOU MPHU3MBI, IO
OCHOBaHWM, TeopeMa 0 OOKOBOI TTOBEPXHOCTH
MPAMOU MPU3MBI

[Inomanp 60KOBOM MOBEPXHOCTH U
MIOBEPXHOCTH MPaBUIBHOMN MUpaMUJIbl, TEOpEMa
0 oI OOKOBOW MMOBEPXHOCTH yCEUEHHON
MUPAMHABI

Kourpoabhasi pabora no reme
"MHororpanauku'

[Tousitue 06 00BEME

http://fcior.edu.ru

http://fcior.edu.ru

Mer. ITocobue

http://fcior.edu.ru

57

O6BEM mupamMuIbI

http://fcior.edu.ru

58

59

60

61

O06BéM TMpaMuIBI
O06BEM TMpaMuIBI
O0BEM TMpaMuIBL

OO6BEM TPHU3MEI

http://fcior.edu.ru
http://fcior.edu.ru
http://fcior.edu.ru

http://fcior.edu.ru

62

OO6BEM TPHU3MEI

http://fcior.edu.ru

63

64

65

OO6BEM pU3MBI

KonTtposbHas padora o teme "O0bEMBI
MHOTOTPAHHHUKOB'"'

[ToBTOpeHme, 0000IIeHNE CHCTEMATH3AITHS
3HaHuil. [locTpoeHne ceueHuii B
MHOI'OI'paHHUKE

http://fcior.edu.ru

Mer. [Tocobue

http://fcior.edu.ru

66

[ToBTOpeHme, 06001ICHIE CUCTEMATH3AIIHS
3HaHUil. BeluucieHne paccTosIHUN: MEXITy
JBYMsI TOUKAMH, OT TOUYKHU A0 MPSIMOi, OT TOUKHU

http://fcior.edu.ru




A0 IMJIOCKOCTH, MEIKIY CKPCHIUBAIOIUMUCA
MMpAMBbIMHU

67

HToroBasi KOHTpOJIbHASI padoTa

Mer. ITocobue

68

[ToBTOpeHHe, 00001IEHNE CHCTEMAaTH3ALIHS
3HaHU. Beluucnenue yrioB: Mexay
CKPEILMBAIOLIUMUCS MPSIMBIMU, MEXIY MPAMOH
U TUIOCKOCTBIO, ABYTPAHHBIX YIJIOB, YTJIOB
MEXy INIOCKOCTSIMU

http://fcior.edu.ru

OBILIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

68




11 KJIACC

KoanuecTBO 4acoB JJ1eKTPOHHBbIE
ara uudposBbie
Ne n/m Tema ypoka A
yp Beero KOGHTPOJIBHBIe H%aKanecxne e — 0BpazoBaTEIbHbIC
pa6oThI paGoThl pecypes

1 Cdepa u map: 1ieHTp, paauyc, Auamerp; 1 0 0 http://fcior.edu.ru

TUTOINAb TOBEPXHOCTH CHephl

BsanMmuoe pacronokerue chepsl 1 http://fcior.edu.ru
2 IUIOCKOCTH; KacaTelbHas INIOCKOCTh K cepe; 1 0 0

ioanb chepbl
3 N3o6pakenue chepsl, mapa Ha IIOCKOCTH. 1 0 0 http://fcior.edu.ru

Ceuenus mapa

L{unuHAprYecKas MOBEPXHOCTb, http://fcior.edu.ru
4 o0Opa3ymiue MITHHAPHIESCKOH 1 0 0

MOBEPXHOCTH, OCh IHITHHIPUICCKOM

MOBEPXHOCTH

IunuHap: oCHOBaHUSA ¥ OOKOBAs http://fcior.edu.ru
5 MOBEPXHOCTH, 00pa3yrolas 1 0Ch; IIOMAlb 1 0 0

OOKOBOI1 1 TTOJTHOW TTOBEPXHOCTH

N300pakeHre MUIMHIPA HA TUIOCKOCTH. http://fcior.edu.ru
6 Pa3géprka nununapa. CeueHus UIMHIPA 1 0 0

(TUTOCKOCTHRIO, TTAPATIJICIIBHON WK

NEePIEHANKYJSIPHON OCH IUITHHIPA)

Konunueckas HOBEpXHOCTb, 00pa3yroIme http://fcior.edu.ru
7 KOHUYECKOH TTOBEPXHOCTH, OCh U BEpIIIIHA 1 0 0

KOHHYECKOH MOBEPXHOCTH

KoHyc: ocHOBaHHE U BepirHa, 00pasyromast http://fcior.edu.ru
8 M 0Ch; TUIOIIAAL OOKOBOM U ITOJTHOM 1 0 0

MOBEPXHOCTH
9 VY ceuHHBIH KOHYC: 00pa3yIoIne U BBICOTA,; 1 0 0 http://fcior.edu.ru

OCHOBaHUs 1 OOKOBasi HOBEPXHOCTh

N300pakeHre KOHyca Ha TNTOCKOCTH. http://fcior.edu.ru
10 Pa3Béprka koHyca. CeueHus KoHyca 1 0 0

(HJ'IOCKOCTBIO, HapaHHCHLHOﬁ OCHOBAHHIO, U




11

IUIOCKOCTBIO, MPOXOISIIEH Yepe3 BepIIrHY)

KomMOunHamys ten BpameHus 1
MHOTOIPaHHUKOB

http://fcior.edu.ru

12

13

14

15

MHororpanHuK, OIMCAHHBIA OKOJIO0 cepbl;
cdepa, BIUCaHHas B MHOTOTPaHHUK HJTU B
TEJO BpalLEHUs

ITousttne 06 00BéMe. OCHOBHBIE CBOMCTBA
00BEMOB TEI

O06béM muIMHApa, KOHyCa

O61EM mapa u miomaas chepsl

http://fcior.edu.ru

http://fcior.edu.ru

http://fcior.edu.ru

http://fcior.edu.ru

16

17

18

19

[TomoOHbIE TENa B TPOCTPAHCTRE.
CoOTHOIIIEHHS MEXTY TUIOIIAIIMH
MMOBEPXHOCTEH, 00BEMamMu TOTOOHBIX Tell

Kounrpoabnas pabora no remam "Tesa
Bpauenus' u "O6bembI Tea"

BexTop Ha MI0CKOCTH U B IPOCTPAHCTBE

Clo)XeHne ¥ BEIYUTaHUE BCEKTOpPOB

http://fcior.edu.ru

Mer. ITocoOue

http://fcior.edu.ru

http://fcior.edu.ru

20

YMHOXKEHUE BEKTOpA HA YUCIIO

http://fcior.edu.ru

21

22

Pasnoxenue BekTopa 1o Tpém
HEKOMIUTaHapHBIM BekTopam. [IpaBuio
napajenenumnesna

Pemenue 3aga4, CBA3aHHBIX C IPUMEHEHUEM
HIpaBUJI IEUCTBUI C BEKTOpaMU

http://fcior.edu.ru

http://fcior.edu.ru

23

24

25

[IpsimoyronpHas cucTeMa KOOpIWHAT B
npoctpancTBe. KoopauHatel BexTopa.
[Ipocreiimne 3a1a4u B KOOPAMHATAX

VYron Mexny Bektopamu. CkansipHoe
MIPOU3BE/ICHUE BEKTOPOB

Brruncnenue yrios Mexay NpsIMbIMU U
IJIOCKOCTSIMH

http://fcior.edu.ru

http://fcior.edu.ru

http://fcior.edu.ru




KOOpI[I/IHaTHO-BeKTOpHHﬁ MCTOJ ITpH

http://fcior.edu.ru

26 pELICHUH TeOMETPHYECKHUX 33124 .
27 KonTpoannas padota no teme "BekTopsl 1 Mer. ITocobue

H KOOPAHHATHI B MpocTpaHcTBe"

[ToBTOpenue, 0600LIICHNE U CHCTEMATU3ALHS http://fcior.edu.ru
28 3Hanuii. OCHOBHBIC (DUTYPBI, PaKTHI, 1

TEOpeMbl Kypca IUIaHUMETPUU

IToBTOpeHMe, 060OIIEHNE 1 CHCTEMATH3AIIVS http://fcior.edu.ru
29 3HaHnii. OcHOBHBIE QUTYPBI, PaKTEHI, 1

TEOpPEMBI Kypca IJIaHUMETPUU

[ToBTOpEHHE, 000OIICHHE U CUCTEMATH3ALIUSI http://fcior.edu.ru
30 3HAaHWH. 3aa9 TNIAHUMETPUH U METOJIBI UX 1

perieHus

IToBTOpEeHHe, 0000IICHNE U CHCTEMATH3AIIUS http://fcior.edu.ru
31 3HAHUU. 33729 TNIAHUMETPHUH U METOJIbI UX 1

pelIeHUs

[ToBTOpEHHE, 0000IICHNE U CUCTEMATH3ALIHUSI http://fcior.edu.ru
32 3HaHuil. OCHOBHBIE QUTYPHI, (DAKTHI, 1

TEOPEMBbI Kypca CTepeOMETPHU
33 HroroBasi KOHTpOIbHAasI padoTa 1 Mer. Ilocobue
34 IToBTOpeHue, 0000IICHHE U CHCTEMATH3AIIUS 1 http://fcior.edu.ru

3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34







YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JUISA YYEHUKA

* MaremaTtuka. I'eometpus, 10 knacc/ Mepaisik A.I'., Homuposckwuii [.A., [lononckuii B.b., Sxup
M.C.; nox penakiueii [Tomonsckoro B.E., O0miecTBo ¢ orpaHUueHHON OTBETCTBEHHOCTHIO
M3narenbckuit nearp «BEHTAHA-T'PA®y; AknronepHoe obmectso «M3marensctBo «IIpocBemieHues
* Maremaruka. ['eomerpus, 11 ximacc/ Mep3msk A.I'., Homuporckwmii [[.A., ITonouckwuii B.b., Skup
M.C.; non penakiueii [Tomonsckoro B.E., O0miecTBo ¢ orpaHUUeHHON OTBETCTBEHHOCTHIO
M3narenbckuit neatp «BEHTAHA-T'PA®y; AknronepHoe obmectso «M3marensctBo «IIpocBemieHues

METOJUYECKHUE MATEPHUAJIBI J1J151 YUUTEJIA
311.y4eOHHUK. , MEeT. TocoOre

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU UHTEPHET
yun.py, POL, ®UIIN






