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MNOACHUTEJBHASA 3AIINCKA

Pabouas nporpamma yueOHoro kypca «['eomeTpus» 6a30BOT0 YpOBHS ISl
obyuaroruxcs 10 —11 kimaccoB pazpaborana Ha ocHOBe DeepaibHOTO
roCyJapCTBEHHOTO 00pa30BaTENbHOIO CTaHIapTa CPeIHEro 001ero 00pa3oBaHus,
C Y4€TOM COBPEMEHHBIX MUPOBBIX TPEOOBaHUH, MPEIBABISAEMBIX K
MaTeMaTUYeCKOMYy 00pa30BaHUIO, U TPAAUIIMI POCCUIUCKOTO 00pa3oBaHUs.
Peanu3zanust nporpaMMbl 00€CIIEYMBAET OBJIAJICHUE KIIOUEBBIMU KOMIIETEHIUSIMH,
COCTABJISIIONIUMHU OCHOBY JUIsI CAMOPA3BUTHS U HEMPEPHIBHOTO 00pa30BaHMs,
II€JI0OCTHOCTH OOIIEKYIBTYPHOTO, JINYHOCTHOTO W IMTO3HABATEIIFHOTO PA3BUTHS
JUIHOCTH 00YYarOIIHXCS.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

BaxxHoCTh yueOHOTO Kypca reoMeTpUH Ha YPOBHE CPEHEro o01Iero 0opa3oBaHus
00yCJI0BJIEHA MPAKTUYECKON 3HAUUMOCTBIO METANPEIMETHBIX U MPEAMETHBIX
pe3yabTaTOB O0YyYEHHUSI TEOMETPUM B HAMPABICHUH TUYHOCTHOTO Pa3BUTHS
oOyyaroumxcs, popMupoBaHus (HyHKIIMOHATIBHON MaTeMaTHUYE€CKOM rPaMOTHOCTH,
U3YyYEHUS APYrUX y4eOHbIX TUCUUILUIUNH. Pa3BuTe y 00y4aromuxcs NpaBrUIbHbIX
MIPEICTABJICHUIA O CYIIIHOCTH M MPOUCXOKICHUN T€OMETPUIECKUX a0CTpaKIIHA,
COOTHOILIEHUH PEATBHOTO U UACATBHOTO, XapaKTepe OTPAXKEHUSI MAaTEMaTUYECKOM
HayKOU SIBJICHUM U MPOIECCOB PEATBLHOIO MUPA, MECTE TEOMETPUM B CUCTEME HAYK
U POJIA MATEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM MTO3HAHUU U B MPAKTUKE
croco0CTBYeT (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS yUAITUXCS, a TAKKE
KaueCTB MBITIUICHHSI, HEOOXOIMUMBIX TSI a/IallTallid B COBPEMEHHOM OOIIECTBE.

FﬁOMCTpI/I}I ABIIACTCA OAHHUM U3 0a30BBIX NpeaAMCTOB Ha YPOBHEC CpEAHETO
06H_ICFO O6p3.30BaHI/IH, TaK KaK 00eCIeurBacT BO3MOKHOCTh HN3Y4YCHHUA KaK
JUCIUITIINH GCTGCTBCHHO—HaquOﬁ HaIIpaBJICHHOCTH, TaK U FYMaHHTapHOfI.

Jlornyeckoe MbIieHue, GOpMHUPYEMOE TMPU U3YICHUH 00yIaAFOIITMMUCS
MOHATUMHBIX OCHOB T€OMETPUU U MOCTPOECHUHU LIEMTOYKH JIOTUYECKUX YTBEPKACHUN
B XOJI€ PELICHUS TEOMETPUUECKUX 3a/1a4, YMEHUE BbIIBUIaTh U OIIPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO UCIIOIB3YIOTCS IIPU PELLICHUH 3a7a4 €CTECTBEHHO-
HAYYHOT'O LIMKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHHne OpHEeHTHPOBATHCS B IPOCTPAHCTBE UTPAET CYIECTBEHHYIO POJIb BO
BCEX 00JIacTAX NEATEIbHOCTH YenoBeka. OpueHTalus YeloBeKa BO BPEMEHU U
IPOCTPAaHCTBE — HEOOXOUMOE YCIOBUE €r0 COLMAIbHOTO ObITUS, PopMa
OTPaKEHUsI OKPYIKAIOIIEr0 MUPA, YCIOBHE YCIEUTHOTO MO3HAHUS U AKTUBHOIO
npeobpaszoBanus AeicTBUTENbHOCTU. OTIepUpOBaHKE MTPOCTPAHCTBEHHBIMU
oOpa3aMu 00bEIMHSAET pa3HbIEe BUbl yU€OHOU U TPYI0BOM 1€ATENBHOCTH,
SBJIIETCS. OJJHUM U3 NPO(ECCUOHATIBHO BaKHBIX KAYECTB, I03TOMY aKTyaslbHA
3aa4a popMHUpPOBaHUS y 00yHAIOIIKXCS POCTPAHCTBEHHOTO MBIILIJIEHUS KaK



Pa3HOBUIAHOCTH O6p8,3HOFO MBIIIJICHUA — CYIICCTBCHHOI'O KOMIIOHCHTA B
IIOATOTOBKE K Hp&KTH‘-ICCKOﬁ ACATCIbHOCTH 110 MHOI'MM HAIIPaBJICHUAM.

[lenb ocBOCHMS TPOTPaMMBI yueOHOTO Kypca «I eomeTpus» Ha 6a30BOM
ypoBHE 00yueHust — 00111e00pa3oBaTeIbHOE U OOIIEKYJIBTYPHOE Pa3BUTHE
oOydarmuxcs yepe3 odecreueHne BO3MOKHOCTH TPHOOPETEHUS U
UCTIONIb30BaHUs CUCTEMATUYECKUX TEOMETPUUECKIX 3HAHUH U IEHCTBUH,
CHEIM(PUIHBIX TEOMETPHH, BOSMOKHOCTH YCIIECITHOTO POAOKEHUsT 00pa30BaHUs
0 CIIEIUATBHOCTSM, HE CBSI3aHHBIM C MPUKIIAAHBIM UCTIOJIB30BAHUEM T€OMETPHUH.

[Tporpamma o reomeTpun Ha 6a30BOM YpOBHE MpeIHA3HAYCHA JUTSI
00yJaroIIUXCs CPETHEH MITKOJIBI, He UCTIBITHIBABIIMX 3HAYUTEILHBIX 3aTPYTHCHHM
Ha ypOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHus. TakuM 00pa3om, oOydaromuecs Ha
0a30BOM ypOBHE JIOJDKHBI OCBOUTH OOIIME MATEMATHYCCKIE YMCHUS, CBI3aHHbBIC
co cnenudUKoi reoMeTpun U HeOOXOJUMBIC JUIsl )KU3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, OHM HMEIOT BO3MOXXHOCTh U3YYHTh T€OMETPHIO OoJiee
ri1y0OKO, €CITU B JAJIbHEHIIIEM BO3HUKHET HEOOXOIMMOCTh B TE€OMETPHUYCCKUX
3HaHUSIX B POPECCHOHAILHON JCATEIbHOCTH.

JlocTkeHne eI OCBOSHUSI TPOTPAMMBbI 00ECTIEUNBAETCS PEILICHUEM
COOTBETCTBYIOIIMX 3a/a4. [ [pHopuTeTHBIMH 3aa4aMHi OCBOEHUS Kypca
«["'eomerpum» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBIAIOTCS:

¢dbopmupoBaHUE PEACTABICHHUS O TEOMETPUU KaK 4YaCTH MUPOBOM KyJIbTYpPbI U
0CO3HaHME €€ B3aUMOCBS3H C OKPY’KAIOIINM MUPOM;

¢dbopmupoBaHUe PEACTABICHNS O MHOTOTPaHHUKAX U TeJlaX BPalIeHUs KaK O
BAXHEHIIINX MAaTEeMaTHYECKUX MOJIEIISX, MO3BOJISIOIINX OMUCHIBATh U U3y4aTh
pa3HbIC ABJICHUS OKPY>KAIOIIET0 MUPA;

(dbopMupOBaHNE yMEHUS PaclO3HABATh Ha YepTekKax, MOJEISIX U B peaTbHOM MUPE
MHOTOTPaHHHUKH U TeJla BpallCHHUS;

OBJIaJIEHNE METOJAMHU PEIICHUS 3a]]a4 Ha IOCTPOCHUS Ha N300paKEHUAX
IPOCTPAHCTBEHHBIX QUTYD;

dopmHpoBaHKE YMEHHS ONIEpPUPOBATh OCHOBHBIMU MOHSATHUSMH O MHOTOT PAaHHUKAX
W TeJax BPALIeHUs U UX OCHOBHBIMH CBOICTBaMU;

OBJIAJICHUE aJITOPUTMaMHU pPellIeHHs] OCHOBHBIX THUIIOB 3a/1a4; (popMUpoBaHue
YMEHUS IPOBOJUTH HECIIOXKHBIE JJOKA3aTeIbHbBIE PACCYKIEHHS B XO/I€ PEeIICHUs
CTEPEOMETPUYECKHX 33/1a4 U 33724 C MPAKTUUYECKUM COZACPIKAHUEM;

pa3BUTHE WHTEIUIEKTYaIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH 00yUaronmxcs,
MI03HABATEIbHOM aKTUBHOCTHU, UCCIIEIOBATEIbCKIX YMEHUH, KpUTUYHOCTH
MBILUICHHUS;

dopmupoBanre HyHKIIMOHATLHOW IPaMOTHOCTH, PEIEBAHTHON r€OMETPHUU:
yYMEHHE Paclo3HaBaTh MPOSIBICHUS FT€OMETPHUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PeasIbHbIX )KU3HEHHBIX CUTYAIUsIX U IPU U3YUCHUU APYTUX
y4eOHBIX MPEIMETOB, IPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEHH,
(dbopMyIIMpOBaTh UX Ha SA3bIKE TEOMETPHUU U CO3/1aBaTh FTEOMETPHUUECKHUE MOJIETH,
IPUMEHATh OCBOCHHBIN T€OMETPUUYECKUII armapart sl peIieHus PaKTHKO-



OPUEHTUPOBAHHBIX 3a/1a4, UHTEPIIPETUPOBATH U OLIEHUBATH I10JIyYEHHBIE
pE3YJIbTATHI.

OTIMYUTENTHEHON 0COOEHHOCTHIO MPOTPAMMBbI SIBJIIETCS BKIIOYEHHUE B KypPC
CTEPEOMETPUU B HAYaJIe €ro U3yUeHHUs 3a/1a4, pelllaeMbIX Ha YPOBHE
MHTYUTUBHOTO NIO3HAHUS, U ONPEJEIEHHBIM 00pa30M OpraHrn3oBaHHasi paboTa Haj
HUMHU, YTO CIIOCOOCTBYIOT PA3BUTHIO JOTUYECKOTO U IPOCTPAHCTBEHHOTO
MBIILJICHUS, CTUMYJIUPYET MPOTEKaHUE UHTYUTUBHBIX MPOIIECCOB, MOTUBUPYET K
JnanbHENIIeMy U3YUYEHUIO MpeaMeTa.

[Tpenmourenue oTAAETCA HATIIATHO-KOHCTPYKTUBHOMY METO/Iy OOYUYEHUSI, TO
€CTh TEOPETUYECKUE 3HAHNUS UMEIOT B CBOEW OCHOBE YYBCTBEHHOCTb IPEIMETHO-
IIPAKTUYECKOM AEATEIbHOCTH. Pa3BUTHE IPOCTPAHCTBEHHBIX NIPEACTABICHUN Y
YYAIIUXCS B KypCce CTEPEOMETPUM MPOBOAMUTCS 3a CUET pELICHUS 3a]1a4 Ha
CO3/1aHH€ IPOCTPAHCTBEHHBIX 00PAa30B U 3a/1a4 HAa ONEPUPOBAHUE
IIPOCTPAHCTBEHHBIMU 00pa3amu. CozaHue oOpas3a MpoOBOJUTCS C OIOPON Ha
HarJsHOCTh, @ OEPUPOBaHUE 00Pa30M — B YCIOBHUSIX OTBJICUEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHMS €70 UCXOJHOTO COAEPIKAHMSL.

OcHoBHbIE coiepKaTenbHbIe JTMHUU Kypca «I'eometpun» B 10—11 kiaccax:
«MHororpanHukmny, «lIpsiMble 1 IIIOCKOCTH B MPOCTPAHCTBE», «Tea BpameHus»,
«BeKTOpbI U KOOPJAWHATHI B MTPOCTPAHCTBE». DOPMHUPOBAHUE JIOTUUECKUX YMEHUN
pacrpenensieTcs He TOJAbKO MO COAEPKATENbHBIM JIMHUSIM, HO U IO TOJaM
00yueHHUs Ha YPOBHE CpeJIHEero o011ero oopa3oBaHusl.

ConeprxaHue 00pa3oBaHusl, COOTBETCTBYIOLIEE TPEIMETHBIM pe3yJbTaTaM
OCBOEHUs pabouel mporpaMMbl, pacrpeaenEHHbIM 0 rojlaM 00y4deHus,
CTPYKTYpHUPOBAHO TaKUM 00pa30M, YTOOBI OBJIAJICHHE T€OMETPHUUECKUMHU
MOHSTUSAMH U HaBBIKAMU OCYILECTBISUIOCH MOCIEI0BATENbHO U MOCTYNATENbHO, C
COOJI0OICHUEM MPUHIIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJIUCH B
OO0IIYI0 CHCTEMY F€OMETPUUECKHUX MPEICTABICHNUN 00yYaroIuXCsl, paciupsis 1
yrayOssis e€, o0pa3ys MpOYHbIE MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha uzyuenue reometpun orBoautcs 2 yaca B HeAento B 10 knacce u 1 yac B

Henemo B 11 kiracce, Bcero 3a jBa roja ooydenus - 102 yuyeOHBIX daca.
COJIEP) KAHUE YYEBHOI'O KYPCA

10 KITIACC



IIpsiMble ¥ IJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIC ITOHSATHUS CTECPECOMETPHUMU. Tqua, Impsamasi, IJI1I0CKOCTb,
MMPOCTPAHCTBO. [TonsaTtue 060 akCMOMaTHYECKOM IMOCTPOCHUHU CTCPEOMETPUU:
AKCHUOMBI CTCPCOMCTPHH U CIICACTBHUA U3 HUX.

B3aunMHoe pacnonoxkeHue npsMbIX B MPOCTPAHCTBE: NIEPECEKAIOIINECS,
napajuieibHbIe U CKpeluBaroIuecs npsamolie. [lapainenbHOCTh NPSMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE: MapajuiesibHbIE MPsIMbIE B IPOCTPAHCTBE;
napayieIbHOCTh TPEX MPSAMBIX; NapaUICIbHOCTD MPSAMOU U MIOCKOCTH. YTJIbI €
COHAINPABJICHHBIMUA CTOPOHAMU; YTOJ MEXTY MPSIMBIMHU B POCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: apalliebHbIE MJIOCKOCTH; CBOMCTBA
napajienbHbIX IiockocTel. [Ipocreiiiine mpocTpaHCTBEHHbIE GUTYPBI HA
IUIOCKOCTH: TETPadIp, Ky0, Mapaiesienumne; MIOCTPOSHUE CEUSHHI.

[lepnieHaAUKYASIPHOCTD MPSIMOM U TNIOCKOCTU: MEPIECHANKYJIISIPHbBIC MPSIMbIE B
MPOCTPAHCTBE, MPSIMbIE MapaIebHbIE U MEPHEHANKYISPHBIE K MIIOCKOCTH,
MPU3HAK MEePICHANKYISIPHOCTH MPSIMOM U TJIOCKOCTH, TEOPEMa O MPSIMOM
MePIEHIUKYJISIPHON IJTIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJl MEXKy MPsMOM U
MJIOCKOCTBIO; IBYTPAHHBIN YT0JI, TUHEWHBINA YTroJl JBYTPAHHOTO yTJIa.
[leprieHIUKYISIp ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKH J0 IUIOCKOCTH, PACCTOSIHHUE
OT MPSIMO 10 TJIOCKOCTH, TPOEKIMS (PUTYPBHI HA TJIOCKOCTD.
[leprieHIUKYISIPHOCTH TUIOCKOCTEH: MIPU3HAK MEPIICHANKYIIPHOCTH JABYX
IIOCKOCTEN. TeopeMa 0 TPEX MepHEHIUKYJISIpaXx.

MHoOrorpaHHuKu

[ToHsITME MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'PAHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIbIE MHOIOTPAHHUKU; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yromapHas
pU3Ma; TPaHu ¥ OCHOBAHUS MTPU3MBI; TIpSIMasi ¥ HAKJIOHHAS TPU3MBI; OOKOBasi U
MOJIHAsI TOBEPXHOCTh Npu3Mbl. [lapamnenenunesn, npssMOyroiabHbINA
napajuleJIenunes] u €ro ceorcrsa. Ilupamuna: n-yronpHas nupamuaa, TpaHy v
OCHOBaHME MUPAMHUIBI; OOKOBAs M IMOJTHAS TOBEPXHOCTh TUPAMHUJIBI; TPaBUIbHAS U
yceu€HHas nupamMuaa. IJIEMEHThI IPU3MbI U nupamusl. [IpaBunbHbIe
MHOTOIPaHHUKHU: OHSATHE MTPABUIILHOIO MHOTOTPAHHUKA; MPABUJIbHAS ITPU3MA U
MpaBUIbHAS NMUPAMUA; IPABUIIbHAS TPEYTOJIbHASI MUPaMHUAA U ITPABUIbHbBIN
TeTpa’p; KyO. [IpencraBnenue o mpaBUJIbHBIX MHOTOTPAHHUKAX: OKTadIp,
noaekadap u ukocadap. CeueHust Npu3Mbl U TAPAMHU/IBIL.

CumMeTpus B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOUKH, IPSIMOM,
MJIOCKOCTU. DJIEMEHThI CUMMETPHUU B MUpAMUIaX, Mapajjieiaenumenax,
MPaBUJIbHBIX MHOTOIPaHHUKAX.



BrrurciieHue 3J1eMEHTOB MHOTOTPAaHHUKOB: pE0pa, AMAroHalu, YIIIbL.
[Tnomaas 60KOBOI MOBEPXHOCTH U TIOJIHON TTOBEPXHOCTH MPSIMOU TTPU3MBI,
TUTOIIA/Ib OCHOBAaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSIMON TIPHU3MBI.
[Trnomanb 6OKOBOM MOBEPXHOCTH M IIOBEPXHOCTH MTPABUIIBHON MTHPaAMUJIBI,
TeopeMa O IUIoIAan ycedEHHol mupaMubl. [lorsatre 06 00béme. OOBEM
TUPAMHU/TBI, TTPU3MBI.

[TomoGHbIe Tena B mpocTpaHcTBe. COOTHOMIEHUS MEKITY TUIOIIA ISIMH
MOBEpPXHOCTEN, 00bEMaMU MOJOOHBIX TEJ.

11 KIIACC

Tesa Bpalmenus

[{umrHapruyeckas MOBEPXHOCTh, 00Pa3yIOIIUE IIUIHHIPUICCKON
MMOBEPXHOCTH, OCh IWJIMHAPUYECKON MMOBEPXHOCTH. [{MIMHIp: OCHOBaHUS U
OOKOBas IIOBEPXHOCTh, 00PA3yIOIIasi M OCh; IIIOMIAIb OOKOBOW 1 ITOJTHOM
MTOBEPXHOCTH.

Konnueckasi ToOBEpXHOCTb, 00pa3yIoIe KOHUYECKOU MMOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOU MoBepxHOCTH. KOHyC: OCHOBaHUE U BeplnHA, 00pa3ytolas
U OChb; TIJIOIIab OOKOBOM M TIOJIHOM MMOBEPXHOCTH. Y CEUEHHBIA KOHYC:
00pa3yrolye U BbICOTa; OCHOBAHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: meHTp, pagnyc, JMaMeTp; IJI0IIaab IOBEPXHOCTH CEPHI.
B3anmMHoe pacnionoxxenne cepbl 1 IIIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe;
TJI01ab Cephl.

N3o0pakeHne Tell BpallleHHs Ha IJIOCKOCTH. Pa3BépTka MumMHApa ¥ KOHYca.

Kom6unanuu Ten BpaiieHus 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK,
OTMHCAHHBIN 0KOJIO cepbl; cepa, BIUCAaHHAS] B MHOTOTPAHHUK, WIH TEJIO
BpallEHUS.

[Tonsatue 06 06bEMe. OCHOBHBIE CBOMCTBA 00HEMOB Tell. Teopema 00 00bEMe
IPSIMOYTOJIBHOTO TIapajuieienunea u cieAcTBus u3 He€. O0bEM NMIMHIIPA,
KoHyca. O0BEM Iapa 1 IIomaab chepsl.

[TomoGHBIe Tena B mpocTpaHcTBe. COOTHOMIEHUS MEKIY TLIOIIAISIMH
MOBEPXHOCTEH, 00bEMaMU MOJOOHBIX TEJ.



Ceuenus nuMHApa (MapajuieaIbHO U NEPIEHIUKYJIISIPHO OCH), CCUCHUS
KOHYca (MapajuieibHOe OCHOBAHUIO U MPOXOISIIIIEE Yepe3 BEPIINHY ), CCUCHHUS
niapa.

BeKkTOpbl M KOOPAUHATHI B MPOCTPAHCTBE

BekTtop Ha mmockocTu U B npocTpaHcTBe. CH0KEHUE U BBIYUTAHHUE BEKTOPOB.
YMHOXkEHHE BEKTOpa Ha YUCIIO. Pa3nmoxkeHne BEKTopa 1o TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuio mapamienenunena. Pemenne 3aaa4, CBA3aHHBIX C
MIPUMEHECHUEM MPABUJI JEUCTBUM C BeKTOpaMH. [IpssMoyronbsHas cucrema
KOOpAWHAT B npocTpaHcTBe. KoopauHartel BekTopa. [Ipocreimue 3agauu B
KOOpAMHATaX. YTOJ MeXay BeKkTopaMu. CKaJISIpHOE MPOU3BEAECHUE BEKTOPOB.
Bpruucnenue yrioB Mexay npsSMbIMU U INIOCKOCTAMU. KOOpIMHATHO-BEKTOPHBIN
METO/]I PU PEIIEHUH T€OMETPUUYECKUX 3a/1au.

INJIAHUPYEMBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATBI

JIm4HOCTHBIE pe3yJIbTAaThl OCBOCHUS MPOTPAMMBI Y4eOHOTO TpeIMeTa
«MaremaTrka» XapakTepu3yTCs:

Fp AKITAHCKOC BOCIIMTAHHC:

c(hOpMUPOBAHHOCTHIO TPAKITAHCKON MOZHUINK 00yUJarOIIETOCs KaK aKTUBHOTO
¥ OTBETCTBEHHOTO YJICHA POCCUHUCKOTO OOIIECTBA, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYD, SIBJICHUH,
MPOIIeTyp TPAKIAHCKOTO 00IIeCTBa (BBIOOPHI, OMIPOCHI U TIP.), YMEHHEM
B3aMMO/ICHCTBOBATh C COLUAIBHBIMU HHCTUTYTAMU B COOTBETCTBUU C UX
GyHKIUSIMY ¥ Ha3HAYCHUEM.

Hanl/IOTI/I‘leCKOE BOCIIMTAHHE:

c(hOpMHPOBAHHOCTHIO POCCUHCKOM IpaKAaHCKOM MICHTUIHOCTH, YBOXKCHUS K
MIPOLIOMY M HACTOSIIEMY POCCUUCKOW MAaTEMATUKH, UEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUUCKUX MAaTEMATUKOB U POCCUMCKON MaTeMaTUYECKOMN MIKOJIBI,
K UCTIOJIB30BAHUIO 3TUX JOCTIKEHUN B IPYTUX HayKaX, TEXHOJOTUAX, chepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

OCO3HAHUEM JYXOBHBIX [IEHHOCTEW POCCUICKOTO HAPOJaA;
c(hOpMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TTOBEICHNUS,



CBSI3aHHOTO C IPAKTUYECKUM MPUMEHEHHUEM JIOCTHXKCHUN HAYKU U JEATeIIbHOCTHIO
y4EHOT0; OCO3HAHUEM JIMIHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYHNBOTO OYIyIIETO.

JCcTEeTHYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOILLICHUEM K MUPY, BKIIIO4asi 3CTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEUICHUN, PACCYKICHU;
BOCITPUMMYHBOCTBHIO K MATEMATUYECKUM ACIICKTAM Pa3IMYHbIX BHUJIOB UCKYCCTBA.

duznueckoe BOCUTAHHE:

c(hOpPMUPOBAHHOCTHIO YMEHHUS MTPUMEHSITh MaTEMaTHIECKIE 3HAHMS B
MHTEpecax 310pOBOTO U 0e30macHOro obpasa )KMU3HU, OTBETCTBEHHOTO OTHOIIICHHS
K CBOEMY 3/IOPOBBIO (370POBOE MUTAHKE, COATAHCUPOBAHHBIN PEKUM 3aHSATUH U
OTIbIXa, peryysipHas pu3nuecKasi akTUBHOCTD); (PU3NIECKOTO
COBEPIIICHCTBOBAHMUS, MPU 3aHATUSIX CIIOPTUBHO-03I0POBUTEIIHHON
NeSATETHLHOCTHIO.

TpynoBoe BocnuTanue:

TFOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTH TPYA0II00MS; HHTEPECOM K
pa3audHbIM cepam MpoPeCcCUOHAIBHON ACATEILHOCTH, CBI3aHHBIM C
MaTEMAaTHUKOU U €€ MPHIIOKCHUSIMU, YMECHHEM COBEPILATh OCO3HAHHBIN BHIOOD
Oymy1ieit mpodeccnn 1 pean30BbIBATh COOCTBECHHBIC )KM3HCHHBIC IJIAHBL
TOTOBHOCTBIO M CITOCOOHOCTBIO K MAaTEMaTHIECKOMY 00Opa30BaHHIO
caM000pa30BaHHUIO HA POTSHKCHUH BCEH )KM3HU; TOTOBHOCTBIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHYSCKUX 3a7a4 MAaTEMaTHYECKON HAaIPaBICHHOCTH.

IKOJOrHYECKOe BOCIUTAHUE:

c(hOPMHPOBAHHOCTHIO FKOJOTHYECKOM KYIbTYPhI, IOHUMAHUEM BIIHSTHUS
COIMATIbHO-PKOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MIPUPOIHON U COLUATIBHOM
Cpebl, 0OCO3HAHUEM II00AJILHOTO XapaKTepa IKOJIOTHYECKUX MPOOieMm;
OpHUEHTAIME HAa TPUMEHEHNE MATEeMaTUUECKUX 3HAHUM ISl pELICHUs 3aa4
B 00JIaCTH OKpY’Karollel cpe/ibl, INIAHUPOBAHUS ITOCTYITKOB M OLICHKU UX
BO3MOYKHBIX MOCIIEICTBUN JIJI1 OKPY>KAIOIIECH CPEIbI.

HeHHOCTI/I HAY4YHOI'0 IMO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MUPOBO33PEHHU S, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOILIECTBEHHOW MPAKTUKH, TOHUMAHUEM
MaTEeMaTUYECKOM HayKHu Kak cepbl YEIOBEUECKOU AeATEIbHOCTH, ITANIOB €€
Pa3BUTHS M 3HAYUMOCTH JIJISl PA3BUTHS IUBWIIM3ALUMHU; OBJIAJICHUEM SI3bIKOM
MaTE€MaTUKHU U MaTeMaTU4YEeCKOUN KyJIbTypOi KaK CPEICTBOM MO3HAHUS MUDPA;
TOTOBHOCTBIO OCYIIIECTBIIATH MPOEKTHYIO U UCCIIEI0BATENBCKYIO IEITEIbHOCTh
WHJUBUAYAJIBHO U B TPYyIIIE.



METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIC pe3yIbTaThl OCBOCHHS IIPOrpaMMbl YIEOHOTO IIpeaMeTa
«MaremaTrkay XapakTepu3yIOTCs OBJIAJICHUEM
YHUBEPCAIbHBIMH HO3ZHABAMEIbHBIMU OCUICMEUSMU, YHUBEPCATbHBIMU
KOMMYHUKAMUBHBIMU OCLLCMBUIMU, YHUBEPCATIbHbIMU PecyIsIMUGHbIMU
oelcmeusimu.

1) Vuusepcanvuvie nosnasamenwvusle oeticmaus, ooecneuusarom
Gdopmuposarue 6a308bIX KOSHUMUBHBIX NPOYECCOB 00YUAIOWUXCS (0CBOEHUE
Memo008 NO3HAHUSL OKPYHCAIOULe20 MUPA, NPUMEHEHUE T0SUYECKUX,
UCCTIe008aMENbCKUX ONepayull, yMeHutl pabomams ¢ ungopmayueti).

Bba3oBble JJoruueckue JeicTBUA:

BBISIBJISITH M XapaKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKU MAaTEMATUYECKUX
00BEKTOB, MOHATHI, OTHOLIECHUN MEXAY NOHATUAMHU; (POPMYTHUPOBATH
oTpezieNieHus OHATUIN; yCTaHABIMBATh CYLIECTBEHHBIN MPU3HAK KIacCHU(PHUKAIUH,
OCHOBaHUs AJ11 0000IIEHUS U CPAaBHEHUS, KPUTEPUH MPOBOIUMOTO aHAJIH3a;
BOCHPUHUMATh, OPMYIUPOBATH U MPe0oOPa30BIBATH CYKICHUS: YTBEPAUTEIbHbIC
U OTpULIATEIbHbIEC, €MUHUYHBIC, YACTHBIEC U OOIIUE; YCIOBHBIE;

BBISIBIIAATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUHNS B
dakrax, JTaHHBIX, HAOTIOJICHUAX U YTBEPXKICHUSX; pearatb KpUTepUu Jyist
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEYU;

JIeJIaTh BBIBOJIBI C UCIOJIb30BAaHUEM 3aKOHOB JIOTUKH, € IYKTUBHBIX U
VHJIYKTUBHBIX YMO3aKIOUEHUN, YMO3AKIFOUYECHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITENILHO J0KA3aTeIbCTBA MATEMATUYECKUX YTBEPKICHUN
(mpsiMbIE U OT MPOTUBHOTO), BHICTPAaUBATh aPTYMEHTALIUIO, IPUBOJUTH IPUMEPHI U
KOHTpHpUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BHIBOJbBL;

BbIOHpATh croco0 penieHus y4eOHoi 3a1auu (CpaBHUBATh HECKOJIBKO BApHAHTOB
pelieHusi, BBIOUpaTh Hanbojee MOAXOAAINI C YIETOM CaMOCTOATEIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBare/ibCKue J1eCTBUA:

WCITOJI30BaTh BOMPOCHI KaK MCCIICIOBATEIHCKAN HHCTPYMEHT ITO3HAHMS;
(GbopMyIHPOBATH BOMPOCHI, (PUKCUPYIOIINE TPOTHBOPEUHE, MPOOIIEMY,
yCTaHaBIMBATh HCKOMOE U JJaHHOE, (HOPMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH
CBOIO TTO3UIINI0, MHEHUE;



MIPOBOJNUTH CAMOCTOSITEIEHO CTUIAHUPOBAHHBIN SKCTIEPUMEHT, UCCIIEIOBAHHUE 110
YCTaHOBJICHUIO OCOOCHHOCTENW MaTeMaTH4eCKOro o0bEeKTa, SIBICHUS, IpoIecca,
BBISIBJICHUIO 3aBUCHUMOCTEN MEXIY 00bEKTaMU, SIBICHUSIMHU, TTPOIIECCAMH,
CaMOCTOSITENIbHO (hOPMYTUPOBATH 000OIIEHNS U BEIBOBI 1O Pe3yJIbTaTaM
IPOBEAEHHOTO HAOIIOICHUS, UCCIIEIOBAHUS, OIIEHUBATH JJOCTOBEPHOCTh
MOJTyYSHHBIX PE3yJIbTaTOB, BEIBOJOB U 000O0IICHU;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIECCA, a TAKKE BHIIBUTAThH
MPE/IOJIOKEHUS O €T0 PA3BUTHUN B HOBBIX YCIIOBHSX.

Pabora ¢ undopmanmeii:

BBISIBIISATH Je(OUIIUTH HHPOPMAIIHH, TaHHBIX, HEOOXOAMMBIX JIJII OTBETA HA BOTIPOC
U JUIS pEILICHUS 3a/1a4u;

BBIOMPATHh HHPOPMALIMIO U3 UCTOUHUKOB PA3JIMYHBIX TUIIOB, aHAIM3UPOBATh,
CHUCTEMATU3HPOBATh U HHTEPHPETUPOBATH UH(OPMAIUIO PA3TUYHBIX BUJOB U
dbopMm npeacTaBICHUS;

CTPYKTYpPUPOBaTh HH(POPMAILINIO, MPECTABIATh €€ B Pa3In4HbIX (GopMax,
WTIOCTPUPOBATH Tpaduuecky;

OLICHUBATh HAJEKHOCTh MH(POPMALIMK IO CAMOCTOSATEIBHO CPOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vuusepcanvuvle KommyHukamuensle oeticmsust, obecneuusaom
ChOPpMUPOBAHHOCMB COYUATILHBIX HABLIKOG 00VUATOUUXCSL.

OO0menue:

BOCIIpUHUMATDb U (bOpMy.]'II/IpOBaTB CYXKACHHUA B COOTBCTCTBHUM C YCIIOBHUAMU U
LEeJSIMU OOIEHUS; SICHO, TOYHO, TPAMOTHO BbIpaXaTh CBOIO TOUKY 3PEHUS B
YCTHBIX U IMCbMCHHBIX TCKCTAX, AaBaThb IMOACHCHUWA 110 XO4Y PCIICHUA 3a1a4H,
KOMMEHTHPOBATh MOJIYUYEHHBIN PE3YJIbTAaT;
B XOJI€ 00CY/I€HHS 3a/1aBaTh BOIPOCHI 10 CYIIECTBY OOCYKIAEMON TEMBI,
Ipo0JIEMBI, pEIIaeMoil 3a/1a4u, BBICKA3bIBATh UEH, HALICIICHHbIE HAa IOUCK
PELIEHNUS; COMOCTABIATh CBOU CYKIEHUS C CY>KJICHUSIMU IPYTUX YYACTHUKOB
auaiora, oOHapy KUBaTh pa3In4Me U CXOACTBO MO3UIIMIL; B KOPPEKTHOU (opMme
(opMyJIMpPOBATh Pa3HOIIACHS, CBOM BO3PAXKEHMUS;
IPECTaBIISITh PE3yJIbTaThl PEIICHUS 33a]1a4l, IKCIIEPUMEHTA, UCCIEA0BAHNUS,
MIPOEKTA; CAMOCTOSATEIHLHO BRIOUPATh (hOPMAT BBHICTYIUICHHSI C YIETOM 3a/1a4
NpEe3eHTalH U 0COOEHHOCTEH ay TUTOPUH.

Corpyanuydecrso:

MOHUMATh ¥ UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON ¥ HHIUBUIYaIbHOM
paboOTHI IPpH PENICHUH YUSOHBIX 3a7a4; MPUHUMATh I1eJIb COBMECTHOMN
NEeATEILHOCTH, IJIAHUPOBATh OPTAaHU3AIIUI0 COBMECTHOM PabOThI, pacipeiesaTh
BU/JIbI pa0bOT, TOTOBAPUBATHCS, 00CYKIATh MPOIECC U Pe3yJIbTaT PabOThI,
0000111aTh MHEHHUS HECKOIBKHX JTIOACH;



y4acTBOBAaTh B IPYIIOBBIX (hopmax paboThl (00CykKAeHUSI, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMbD» ¥ UHBIC); BBITIOJHATH CBOIO YaCTh PA0OTHI U
KOOPJIMHUPOBATH CBOM JICUCTBUS C IPYTHUMH YJIeHAMU KOMaH/IbI, OIIEHUBATh
KaueCTBO CBOETO BKJIaJla B OOIIUIA TPOIYKT MO KPUTEPUSIM, CPOPMYITHPOBAHHBIM
YYaCTHHUKAMU B3aUMOJICHCTBUSI.

3) Ynueepcanvuvie pecynamusnsie oeticmsus, obecneuusarom
Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABBIKOS IUYHOCTIU.

Camoopranusanus:

COCTAaBJISITh IJIaH, aJITOPUTM pPEILIEHUs 3a/1a4u, BEIOUPATh CIIOCOO PeIIeHUs ¢

y4ETOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh

U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW HH(OpMALIUU.
CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMU MTO3HABATEIILHON PeICKCUN KaK OCO3HAHUS COBEPIIIAEMbIX
JIEUCTBUN Y MBICIIMTEIHHBIX MPOIIECCOB, UX PE3YyJIbTATOB; BIAJETh CIOCOOaAMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipoliecca U pe3yJibTaTa pelieHUs MaTeMaTUYECKON
3a/1a4u;

NPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUH 3a/1a4H,
BHOCHUTBH KOPPEKTHUBBI B ICSITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3YJIbTATa LEIHN U YCIOBUIM, OOBSCHATH IPUUUHBI
JOCTHKEHUSI WJTM HEJIOCTHXKEHHUS PE3yJIbTaTOB JIEATeIbHOCTH, HAXOAUTh OLIHOKY,
JaBaTh OIIEHKY NPHUOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

10 KITIACC

OHCpI/IpOBaTB MMOHATHUAMM: TOYKA, IIPAMaAA, IIJIOCKOCTD.

[IpUMEHATH aKCHOMBI CTEPEOMETPUH U CHEACTBUS U3 HUX MPU PELICHUU
reOMETPUYECKUX 3a7a4.

OnepupoBaTh NOHATUSIMU: APATUICIBHOCTh U NEPIICHAUKYJIAPHOCTh MPSMBIX
U TUIOCKOCTEM.



KnaccudummpoBath B3auMHOE paciooKeHNE MPSMBIX U TIJIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMMU: IBYTPaHHBINA yTOJ, TPAaHU IBYTPAHHOTO YIJIa,
pedpo ABYTpaHHOTO YyIJia; JIMHEWHBIN yroy JBYTPaHHOIO yTiia; TpaaycHas Mepa
JIBYTPAHHOTO yTia.

OHepI/IpOBaTB IMOHATHUAMMA: MHOI'OT'PaHHUK, BBIHYKHBIﬁ u HeBBIHYKHBIﬁ
MHOI'OI'paHHHUK, 3JICMCHTbBI MHOI'OI'paHHHUKA, HpaBI/IJ'IBHI:Jﬁ MHOI'OI'paHHHUK.

Pacno3naBaTh OCHOBHBIE BUJIbI MHOTOTPAHHUKOB (MMpamMua; IpusMa,
NPsIMOYTOJIbHBIN Napaiyienenune, Kyo).

KnaccudunmpoBate MHOTOTpaHHUKH, BEIOMpAst OCHOBAHUS IS
Kiaccuukanuy (BeIMYKJIbIC U HEBBITYKJIbIE MHOTOTPAHHHUKY; TTPABUIILHBIC
MHOTOTPAaHHUKU; MPSAMbIE U HAKJIOHHBIE MPU3MBbI, TApaJLICIICTIUIEIbI).

OnepupoBaTh NOHATUSAMHU: CEKyIIas IFIOCKOCTh, CEUEHHE MHOTOIPAHHUKOB.
OOBSICHATH TPUHIIUIIBI TOCTPOSHUS CEUEHUH, UCTIONB3YS METOJ] CIICIOB.

CTpouTh ceYeHHUsI MHOTOTPAaHHUKOB METOIOM CJIEZ0B, BHITOIHSTh
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00bEMHBIX (DUTYP: BUA
CBEpXY, COOKY, CHU3Y.

Pemats 3aJa4 Ha HAXOXKXACHHUC I'COMCTPUICCKUX BCIINYHH I10 06pa3uaM 150050
ajaropurmam, NpuMcCH:AA N3BCCTHBIC dHAJIUTHYICCKHUC MCTOAbI IIPHU PCIICHUHN
CTaHAAPTHBIX MATCMATHYCCKHUX 3a/1a4 Ha BBIYHCIICHHC paCCTOHHI/Iﬁ MCIKAY ABYM:
TOYKaMHu, OT TOUYKH OO0 Hp}IMOI;'I, OT TOYKH A0 INNIOCKOCTH, MCIKAY
CKPCINUBAIOIUMMCA IIPAMBIMU.

Pemats 3aJa4i Ha HAXO0XXIACHUEC TrCOMCTPHUICCKHUX BEJINYHUH I10 o6pa3uaM NN
aAJIropuTMaM, NIpUMEHIA NU3BCCTHBIC AHAJTUTUYCCKUE METOABI ITPHU PCIHICHUHU
CTaHAAPTHBIX MAaTCMAaTHYCCKHX 3aa4 Ha BBIYUCICHUC YITIOB MCXKIY
CKPCIIUMBAIOIIUMHUCA IIPAMBIMHU, MCKIY HpﬂMOﬁ H INTIOCKOCTBIO, MCKIY
IIOCKOCTAMHU, ABYI'PAHHBIX YIJIOB.

Boruucaste 00bEMBI U ITOIIAIM TOBEPXHOCTEH MHOTOIPAHHUKOB (MpU3Ma,
nupamMuza) ¢ npuMeHeHueM (popMyJt; BBIYUCIISITh COOTHOILICHUS MEXKITY
IIOIIASIMU TOBEPXHOCTEHN, 00BEMaMU TOTI0OHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh MOHITUSIMUA: CAMMETPHUS B IPOCTPAHCTBE; LIEHTP, OCh U
MJIOCKOCTh CHMMETPUU; IIEHTP, OCh U TFIOCKOCTh CHMMETPHH (PUTYPBHI.

N3BnekaTh, peoOpa3oBbIBaTh U HHTEPIPETUPOBATH HHPOPMALIHUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, MPeICTaBICHHYIO Ha YEPTEKaAX U
pUCYHKaX.



[TpumensaTh reoMeTpudeckne (PaKThl 711 PEMICHUS CTEPEOMETPUUECKHIX
3a/1a4, MPe/IoJIaraloiuX HECKOJIBKO MAaroB PEIIeHus, €CHM YCIOBUS TIPUMEHEHUS
3aJlaHbl B IBHOU (hopMme.

[IpumeHsTh MpocTeline NPorpaMMHbIE CPEACTBA U IIEKTPOHHO-
KOMMYHUKAIIMOHHbIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1ay.

[IpuBOANTH MpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U
YKA3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPHUU B UCKYCCTBE.

[TpumeHsTh Moy4eHHbIE 3HAaHUS HA TPAKTUKE: aHAJIM3UPOBATH PeabHbIE
CUTYaIMU U MPUMEHSTh U3yUYE€HHbIE TOHATHUS B MIPOLIECCE MOUCKA PEIICHUS
MaTeMaTU4Yecku chopMyIUPOBAHHON MPOOIEeMbl, MOJIETUPOBATH peabHbIC
CUTYaIIH Ha SI3bIKE TEOMETPHUH, UCCIIEI0BATH TOCTPOECHHBIE MOJIEIH C
UCITI0JIb30BAHUEM T'€OMETPUUYECKUX TOHITHI U TeOpeM, annapara aireOpbl; penarhb
MPaKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAXOXK/IEHUEM F€OMETPUYECKUX BETUYMH.

11 KIIACC

OnepupoBaTh NOHATUAMMU: LIMJIMHIPUYECKAsE TOBEPXHOCTh, 00pa3yIolue
UUIMHAPUYECKON TOBEPXHOCTH; UIMH/AP; KOHUYECKAasi IOBEPXHOCTD,
o0Opa3ylolire KOHUYECKON MOBEPXHOCTH, KOHYC; cpepuueckasi IOBEPXHOCTb.

Pacnio3naBats Tena Bpamenus (uInHAP, KOHYC, cepa u map).
OOBACHATH CLIOCOOBI TIOYUYEHUS TEJ BPAIICHUSI.
KnaccudummpoBats B3auMHOE pacrosiokeHne chepsl v MI0CKOCTH.

OnepupoBaTh MOHATUSMHU: IAPOBOM CETMEHT, OCHOBAHUE CErMEHTA, BHICOTA
CErMEHTAa; IIAPOBOM CJI0M, OCHOBaHUE IAPOBOTO CJOSI, BBICOTA IIAPOBOTO CIIOS;
IapOBOM CEKTOP.

Brrauciaste 00BEMBI 1 IUTONIAIM TOBEPXHOCTEN TN BpAIICHUS,
TEOMETPUUYECKHUX TEJ ¢ TPUMEHEHHUEM (HOopMyI.

OnepupoBaTh MOHATUSMU: MHOTOTPAaHHUK, BIIMCAHHBIN B chepy U
OMHCaHHBIN 0KOJI0 cepsl; chepa, BNUCaHHAS B MHOTOTPAHHUK WJIH TEJIO
BpaIICHUS.



BoIauciisaTh COOTHOMICHHS MEXKAY ILIOIMIAAIMU IIOBEPXHOCTEH U 00bEMaMH
MOJIOOHBIX TEIL.

N300paxkars udydaemble GUTYphI OT PYKH U C IPUMEHEHUEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BrImoaHATE (BRIHOCHBIE) TUIOCKHAE YEPTEKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: BuI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIIICHHUS.

W3BnekaTh, MHTEPIPETUPOBATH U MPEe0OPa30BbIBATH HHGOPMALIHIO O
POCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, MPeICTaBICHHYIO Ha YEPTEKAX U
pUCYHKaX.

OnepupoBath MOHITUEM BEKTOP B IPOCTPAHCTRBE.

BreInoaHsaTh ,Z[GI\/'ICTBI/IH CJIO0KCHUA BEKTOPOB, BIYUTAHHA BEKTOPOB U
YMHOXXCHUMA BEKTOpA HAa 4HCIIO, O6’b$ICH}ITB, KaKMMHU CBOMCTBAMM OHU O6J13II8,I-OT.

[IpuMeHsTh paBUIIO Napasuielienunea.

OnepupoBaTh MOHITUSIMHU: JIEKAPTOBBI KOOPIUHATHI B MPOCTPAHCTBE, BEKTOP,
MO/JIyJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YTOJ MEKTY
BEKTOPAMH, CKAISIPHOE MTPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBL.

Haxonute cymMmy BEKTOPOB M MPOU3BEIECHUE BEKTOPA HA YUCIIO, YTOJ MEKY
BEKTOPAMH, CKAJISIPHOE MTPOU3BEICHUE, PACKIAABIBATH BEKTOP IO ABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aHaBaTL IIJIOCKOCTBb YPAaBHCHHUEM B ,Z[CK&pTOBOﬁ CUCTEMC KOOPAHHAT.

[TpumensaTh reoMeTprudeckne (PaKThl 711 PEMICHUS CTEPEOMETPUUECKIX
3a/1a4, MPe/IoJIaraloiuX HECKOIBKO MMAaroB PEIIeHus, €CH YCIOBUS TPUMEHEHUS
3aJlaHbl B IBHOU (hopMme.

Pemarsn HpOCTCﬁHIPIG IreOMCTPHUUICCKUEC 3aJa41 Ha IPUMCHCHHUEC BEKTOPHO-
KOOPAMHATHOI'O MCTO/J1A.

Pemats 3aJa4u Ha JO0Ka3aTCJIbCTBO MAaTCEMATHYCCKHUX OTHOLLICHUH U
HaXO0XIACHHUC I'COMCTPHUUCCKUX BCIMYHH 110 06pa3uaM WK aJIrOpUTMaM, IIPUMCHSA
HN3BCCTHBIC MCTOAbI IIPU PCIICHUH CTAHAAPTHBIX MAaTCMAaTHYCCKUX 3a/1a4.

[IpumeHsTh MpocTeiie NporpaMMHbI€ CPEACTBA U IIEKTPOHHO-
KOMMYHUKAIIMOHHbIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1ay.

[IpuBOANTH pUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U
YKA3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPHUU B UCKYCCTBE.



[IpruMEHATH MOTy4YEHHBIC 3HAHUS HA MPAKTUKE: aHAJIM3UPOBATH PEAJIbHbBIC
CUTYAIlMU U IPUMEHSTh U3yUYEHHBIE MIOHATHS B MPOLIECCE ITOUCKA PEIICHUS
MaTeMaTU4eCcKu chopMyITMPOBAHHOM MPOOIEMBI, MOICTUPOBATH PEaTbHBIC
CUTYAIMU HA SI3bIKE TEOMETPHH, UCCIIEIOBATH IOCTPOCHHBIE MOJEIH C
WCITOJIb30BAaHUEM T€OMETPUICCKUX TIOHITHI B TE€OpEM, anmapara aareOpsl; penaTh
MIPAKTUYECKUE 3a]1a4d, CBA3AHHBIE C HAX0XKJAECHUEM T€OMETPUUECKUX BETUYMH.

TEMATHYECKOE INTAHUPOBAHUME

10 KJIACC
No HanmenoBanue pa3ienoB U TeM KonnuectBo yacoB DJIEKTPOHHBIE
n/n IpOrpaMMBI Bcero|| Kourponsusie || ITpakTuueckue (mgposbie)
paBGoTHI paBGoTHI oOpasoBartebHbIE

pecypcsl




Ne HanmeHnoBaHMe pa3esioB U TEM | KosmyecTBo yacoB | ONEKTPOHHBIE
n/m [pOTpaMMbI Bcero| Konrponsneie || Ilpaktuueckue (muppossie)
paBoTHI paGOTHI oOpasoBarebHbIe
pecypcbl
‘] ”BBene}me B CTEPEOMETPHIO H 10 H H ” ‘
2 [IpsiMble ¥ MIOCKOCTH B ITPOCTPAHCTBE. 12 1
ITapaensHOCTh OPSIMBIX U IIIOCKOCTEH
‘ 3 ”HepHeHZ{I/IKyHHpHOCTB MPSIMBIX U TUIOCKOCTEH H 12 H H ” ‘
‘4 ”anbl MEXy NPSIMBIMH M IJIOCKOCTAMU H 10 H 1 H ” ‘
[5__|[Muororpanums L] ! | | |
‘6 ”OGBéMLI MHOTOTPaHHUKOB H 9 H 1 H ” ‘
‘7 ”HOBTOpeHI/Ie: CEUECHHSI, PACCTOSHUS U YTJIbI H 4 H 1 H ” ‘
OBIIEE KOJIMYECTBO YACOB 110 68 5 0
IMTPOT'PAMME
11 KJIACC
Ne || HammeHoBaHHe pa3nenoB u | KonnuecTBo yacos ‘ OnextpoHHbIe (IM(POBLIE)
1/ TEM MPOTPAMMBI Beero| KonTposhsie TpakTHaeckie 00pazoBaTeNbHBIE PECYPCHI
paboThI paboThI
I |[Ten ppamerns 12 | | | |
2 J[0%wemst ren L5 | ! | | |
3 BekTophl U KOOPAMHATEL B 10 1
HPOCTPAHCTBE
4 IToBTOpenue, obo0mEeHNE, 7 1
CHCTEeMAaTH3alys 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 34 3 0
IMTPOIT'PAMME

INOYPOYHOE IINTAHUPOBAHHUE

10 KVIIACC

[N |

Tema ypoka H

KoanuectBo uacos

|| Hara H OJIEKTPOHHBIE




n/n Bcero|| Kourpounbheie || [IpakTuueckue || u3yueHus ¢ poBsIe
paboThl paboThl oOpa3oBaTeibHbIC
PECYPCHI
1 OCHOBHBIE MOHATHS CTEPEOMETPUM: TOUKA, 1
npsiMasi, INOCKOCTh, NPOCTPaHcTBO. [IpaBuia
N300paXKeHUs Ha PUCYHKAX: U300paKeHuUs
IJIOCKOCTEMN, NapaJIENIbHBIX IPAMBIX
(0Tpe3koB), cepeIMHBI OTpe3Ka
2 |[lIonarus: nepeceKaroUUeCs II0CKOCTH, 1
MEPECCKAIOIIUECS TPsIMAst U TNTOCKOCTh
3 [lonsaTus: nepecekarouecs MiI0CKOCTH, 1
MIEPECCKAIOIUECS TPsIMAst U TNIOCKOCTh
4 3HAaKOMCTBO C MHOTOTPaHHUKaMH, 1
n300pakeHHEe MHOTOTPAaHHUKOB Ha PHCYHKaX,
Ha MPOCKIIMOHHBIX YePTEkKax
5 HauanbHble cBenieHns 0 Ky0e ¥ mupamuze, ux 1
pa3BépTku 1 Moaenu. Cevenus
MHOTOTPAaHHHUKOB
6 ||HavambHble cBefieHHs O KyOe M NMpaMHUJIE, UX 1
pas3BépTiu ¥ Moaenn. Ceuenus
MHOTOIPaHHHKOB
7 |[lloHsATHE 06 AKCHOMAaTHYECKOM ITOCTPOEHUH 1
CTEPCOMETPHUH: AKCHOMBI CTEPEOMETPHH 1
CIIEACTBUS M3 HUX
8 [NonsATHE 06 AKCHOMATHIECKOM OCTPOSHHH 1
CTEPEOMETPUM: AKCUOMBI CTEPEOMETPHU U
CIICAICTBUS M3 HUX
O |[[omsTHE 06 aKCHOMATHIECKOM IIOCTPOCHUH 1
CTEPEOMETPUM: AKCUOMBI CTEPEOMETPHU U
CIICAICTBHUS M3 HUX
10 |[[TonsATHE 06 AaKCHOMAaTHYECKOM ITOCTPOEHUH 1
CTEPCOMETPHUH: AKCHOMBI CTEPEOMETPHU 1
CIIEACTBUS M3 HUX
11 |/B3aumHO€E pacmoyoxeHue NPSAMBIX B 1
MPOCTPAHCTBE: MMEPECCKAIONINECS,
napajuIeIbHbIE M CKPELIMBAOLIMECS NPIMBIE
12 |[apamiensHOCTh OPAMBIX U IJIOCKOCTEHM B 1
IPOCTPAHCTBE: MapajlICIbHBIC MPSIMBIC B
[IPOCTPAHCTBE; NAPAIIEABHOCTh TPEX MPAMBIX
13 |[TTapamiensHOCTH NPSAMBIX U IIJIOCKOCTEM B 1
npocrpanctse: [lapannensHOCTs IPAMON 1
IIOCKOCTH
‘]4 ”anm C COHANPABJICHHBIMH CTOPOHAMK H 1 H H ” H
‘15 ||Yr0n MCXKAY NPSIMBIMU B IIPOCTPAHCTBE H 1 H H ” H
‘16 ||Yr0n MCXKAY NPSIMBIMU B IIPOCTPAHCTBE H 1 H H ” H
17 [|[[lapannenbHOCTb IUIOCKOCTEN: IapauleibHbIe 1
IIOCKOCTH
‘18 ||CBOI710TBa napaJuleNbHbIX IJIOCKOCTEN H 1 H H ” H
19 |[[IpocTeiimue npocTpaHCTBEHHbIE (UTYpPHI HA 1
IJIOCKOCTH: TETPaszip, Ky0, mapaienenumnen
‘2() ||HOCTpO€HI/Ie cedeHuH H 1 H H ” H
‘21 ||HOCTpOCHI/Ie CEUYeHHUin H 1 H H ” H
22 ||KonTponsHas padora no Teme "IIpsmMbie u 1 1
IJIOCKOCTH B IpocTpancTse. [apamnensHocTs
MPSIMBIX U TUIOCKOCTEH"
‘23 ||HepHeH,Z[I/IKYJ'I$[pHOCTB IIPAMOH U TIOCKOCTH: H 1 H H ” H




No Tema ypoka ‘ KonnuectBo wacoB | Hara DIIEKTPOHHBIE
i/ Beerol| Konrponsasie || [Ipaktuueckue || A3Y4eHus | uudpossre
paBoTHI paGoTHI o0Opa3oBaTeibHbIC
PECYPChI
| ||nepneH/:[HKynpo},Ie MPSIMBIE B IPOCTPAHCTBE || || || || ||
24 ||IIpsiMble napanienbHble U NEPHIEHIUKYIISIPHbIC 1
K IJIOCKOCTHU
25 |[IIpsiMble napaienbHbIe U NEPIEHAMKYIISIPHbIE 1
K IJIOCKOCTH
26 ||[IIpu3Hak nepneHIuKyISAPHOCTH NPAMOM U 1
MJIOCKOCTH
27 |[IIpusHak nepneHaMKyJISAPHOCTH NPSAMOH U 1
MJIOCKOCTU
28 |[Teopema o mpsiMOH nepHEHAUKYIAPHOM 1
MJIOCKOCTHU
29 ||Teopema o npsAMO¥ NepHEHAUKYIAPHON 1
MJIOCKOCTH
30 ||Teopema o npsMOi IEpIEHANKYISIPHOMI 1
MJIOCKOCTH
31 |[lepneHauKyasp ¥ HAKIOHHBIE: PACCTOSHUE OT 1
TOYKH JI0 INIOCKOCTH, PACCTOSHHUE OT IPSAMOMI
JI0 TJIOCKOCTH
32 |[llepneHauKyIsAp ¥ HAKIOHHBIE: PACCTOSHUE OT 1
TOYKH JI0 IJIOCKOCTH, PACCTOSHHE OT MPAMOH
JI0 MJIOCKOCTHU
33 ||[lepnenauKyasp ¥ HAKJIOHHBIE: PACCTOSHUE OT 1
TOYKH JI0 IJIOCKOCTH, PACCTOSHHE OT MPAMOH
JI0 MJIOCKOCTHU
34 ||[lepneHauKyIsp U HAKJIOHHBIE: PACCTOSHUE OT 1
TOYKH JI0 IJIOCKOCTH, PACCTOSHHE OT MPAMOMH
JI0 MJIOCKOCTHU
35 ||Yrisl B IpocTpaHCTBE: Yrosl MEKIY NMPSAMO U 1
MJI0OCKOCTBIO
36 ||[AByrpaHHBIN yroi, TMHEHHBIA yToi 1
JByTPAaHHOI'0 yIjia
37 ||AByrpaHHbIi yroi, TMHEHHBIA yToa 1
JBYTPAHHOI'0 yIjia
38 |[lIlepneHauKyISpHOCTH MIOCKOCTEH: NPU3HAK 1
MEPIEHINKYJIIPHOCTH IBYX INIOCKOCTEN
39 ||[lepneHIUKYIAPHOCTD MIOCKOCTEHN: MPU3HAK 1
HEPIEHIUKYIIPHOCTH ABYX IJIOCKOCTEH
4() ||llepneHanKyJIAPHOCTD INIOCKOCTEN: IPU3HAK 1
HEPIEHUKYIIPHOCTH JABYX IJIOCKOCTEH
‘4] ”TeopeMa 0 TpEX MEPHEHANKYIIAPAX H 1 H H ” H
‘42 ”TeopeMa 0 TPEX MEPIEHANKYIIApax H 1 H H ” H
‘43 ”TeopeMa 0 TPEX MEPIEHANKYIIApax H 1 H H ” H
44 |KontponabpHas pabota 1o TeMam 1 1
"[lepneHAUKYIAPHOCTH MPSIMBIX U
mw1ockocTe" U "YIIIbl MEXIy NPSIMBIMHU U
IUIOCKOCTSIMU"
45 ||[llonATHe MHOrOrpaHHHMKA, OCHOBHBIE 1
9JIEMEHTHI MHOTOTPAaHHHKA, BBITYKIIBIC H
HEBBIITYKJIbIE MHOTOTDaHHHMKH; Pa3BEPTKA
MHOTOTrpaHHUKA
46 |[IIpusma: n-yronpHasi NpU3Ma; TPaHU U 1
OCHOBaHUs TIPU3MBI; IIPsIMas U HAKJIOHHAsS




/o

Tema ypoka

KonnuecTtBO yacoB

Bcero

KonTposibHbie
paboThI

[IpakTnueckue
paboThI

Hara
HA3y4YEHUS

DIIEKTPOHHBIE
¢ poBsIe
o0Opa3oBaTeibHbIC

pecypchl

IIPU3MBI; 0O0KOBas U MOJHASI IIOBEPXHOCTH
IIPU3MbI

47

[lapannenenunes, IpsAMOYTOJIbHBLI
napaJuIesIenuIe ]l ¥ eTo CBOICTBa

48

IInpamuna: n-yrosnpHas nupaMua, FpaHu 1
OCHOBaHHWE MUPaMUJIBI; OOKOBAst U MOJTHAS
TMOBEPXHOCTh MUPAMHUJBL; IPABUIIbHAS U
yceuéHHas nupamuaa

49

[paBuiibHBIC MHOTOTPAHHHKH: TTOHSTHE
[PaBUJIHLHOTO MHOTOTPAHHHKA; PABUIIbHAS
OpH3Ma U OPaBUIIbHAS TUPAMUAA; IPABHIbHAS
TpeyroNbHas MUpaMuIa U MPaBUIbHbINA
TeTpa’Ip; Kyo

50

[IpencraBienue o npaBUIbHBIX
MHOTOTPaHHUKaX: OKTad/1p, NOAEKadAP U
HKOCadP.

51

CI/IMMeTpI/Iﬂ B [IPOCTPAHCTBC: CUMMETPUAL
OTHOCHUTCJIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
DJIEMEHTHI CUMMCTpPHH B NMpaMuaax,
mapauiejenuneaax, npaBUIbHbIX
MHOI'OI'paHHHUKaxX

52

BrrunciieHne 351eMeHTOB MHOIOIPaHHUKOB:
pEOpa, AnaroHaiu, yribl

53

[Inomans 60K0BOM MOBEPXHOCTU U IOJIHO
HOBEPXHOCTH NPSAMOM IPHU3MBI, IUIOILAb
OCHOBaHUil, TeopeMa 0 60KOBOIl HOBEPXHOCTH
MPSIMON TIPU3MBI

54

[To1manp 60KOBOM MOBEPXHOCTH U
[MOBEPXHOCTH MPABUIBHOM MUPAMUIBI,
TeopeMa o IuIoman 00KOBOM MOBEPXHOCTH
yCEUEHHON MUPaMHIBI

55

KonTponbHas paboTa mo teme
"MHororpaHHukn"

156

||HOH$[TI/IC 00 00BEME

57

||06’béM MTUPAMHU/IBI

158

||06’béM MTUPAMHU/IBI

159

||06’béM MTUPAMHU/IBI

60

||O6LéM MTUPAMU/IBI

61

||O6LéM [PU3MBL

62

||O6LéM HPU3MBI

63

||06’béM MIPU3MBI

64

KonTponbhas padora mo teme "O0bEMBI
MHOTOI'PaHHUKOB"

[UN || [N | SN | N | N | U | SN | SN | NN

65

[loBTOpeHue, 00001IEeHHEe CUCTeMaTH3aUs
3Hanui. [locTpoenne ceuenmii B
MHOTOTPaHHUKE

66

[ToBTOpeHue, 0000IICHHE CUCTEMATH3AIIUS
3HAaHWW. BeIUnCIEHnE pacCTOSHUN: MEXTY
NBYMsI TOYKaMH, OT TOUKH JI0 TIPSIMOM, OT
TOYKH JI0 TUIOCKOCTH, MEXKIY
CKPEIINBAIONITUMHUCS IPSIMBIMH




No Tema ypoka ‘ KonnuectBo wacoB | Hara DIIEKTPOHHBIE
i/ Beerol| Konrponsasie || [Ipaktuueckue || A3Y4eHus | uudpossre
paBoTHI paGoTHI o0Opa3oBaTeibHbIC
pecypcbl
‘67 ||I/ITOFOBa}I KOHTpPOITbHAsI paboTa H 1 H 1 ” H
68 ||[ToBTOpeHme, 0600IIEHNEe CHCTEMATH3AINS 1
3HaHUH. BEIYHCIEHHE YTIIOB: MEXKIY
CKPEIIUBAIOIIUMHUCS IIPSIMBIMH, MEXIY
[PSIMOH U INIOCKOCTBIO, IBYTPAHHEIX YIIIOB,
YIJIOB MEKY TUIOCKOCTSIMU
OBIEE KOJIMYECTBO YACOB I10 68 5 0
IMTPOTPAMME
11 KVIACC
No Tema ypoka KonnuectBo yacos | Hara DJIEKTPOHHBIE
/I Bcero| Konrponsasle || [Ipaktuueckue || A3YICHAA HpoBLIe
paBGoTHI paGoTHI o0Opa3oBaTeybHbIC
pecypcbl
1 Cdepa u map: neHTp, paauyc, AMamerp; 1
IUIOIA (b HOBEPXHOCTH C(epsl
2 B3aumMHoe pacnionokenue chepsl U 1
IUIOCKOCTH; KacaTeJIbHasl INIOCKOCT K cdepe;
IOINAAb Chepbl
3 UzoOpakenue cdepsl, 1apa Ha MIOCKOCTH. 1
CeueHus 1mapa
4 Humanpuyeckas HOBEPXHOCTb, 1
00pazyroliue HIHHAPUICCKOM
MIOBEPXHOCTH, OCh [IMJIMHAPUIECKON
HOBEPXHOCTH
5 Hunmuazap: ocHOBaHUS M OOKOBast 1
MIOBEPXHOCTH, 00pa3yromas 1 0ch; IIOMAIb
GOKOBOH U MOJIHOM MOBEPXHOCTH
6 |[A3o0paxeHue muIMHIpa HA IIOCKOCTH. 1
Pa3Béprka nmmmaapa. CeueHns UUIHHIpa
(TUIOCKOCTBIO, TTapalIeIbHO HITH
NIePIeHANKYIIPHON OCH IIMIMHAPA)
7 ||Kornueckas noBepxHOCTB, 0Opasyromye 1
KOHHUYECKOH MOBEPXHOCTH, OCh U BEPIINHA
KOHHYECKOH ITOBEPXHOCTH
8 ||[KoHyc: ocHOBaHHe M BepIIUHA, 00pa3yromast 1
M OCh; TJIONIAas OOKOBOM M TTOJTHOM
HOBEPXHOCTH
9 VYceu€HHbI KOHYC: 00pa3yIolIKe 1 BICOTA; 1
OCHOBaHHS M OOKOBast IOBEPXHOCTh
10 |[A300paxeHne kOHyCa HA IIOCKOCTH. 1
Pa3Béprka konyca. Cedenus konyca
(TUIOCKOCTBIO, MapauIeIbHOI OCHOBAHUIO, H
IUIOCKOCTBIO, TIPOXOSIIEH Yepe3 BEPLINHY)
11 |KombuHarus Ten BpalleHus U 1
MHOTOTPAaHHUKOB
12 ||MHOTrOrpaHHHK, ONHCaHHBIN OKOJIO chepsl; 1
cepa, BIMCaHHAss B MHOTOTPAaHHUK WIIH B
TEJIO BpaICHUS
13 |[Honstue 06 06péme. OCHOBHBIE CBOHCTBA 1
00BEMOB Te
‘]4 HO6’béM LUJIUMHAPA, KOHyca H 1 H ” ” H




No Tema ypoka | KonnuectBo yacos | Hara DIIEKTPOHHBIE
/I Bcero|| Kourponsnsie || [Ipaktnaeckue || A3YICHAA HpoBLIC
paBoTHI paGoTHI o0Opa3oBaTeibHbIC
pecypcbl
‘]5 HO6’béM Iapa u miomais chepbl H 1 H ” ” H
16 |[[logoGHbIe Tema B MPOCTPAHCTBE. 1
CoOTHOLIEHUS MEXKTy IUIOMAIAMUI
MOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TeJ
17 ||KonrponsHas pabora no remam "Tena 1 1
Bpauenus" u "O0bembl Ten"
‘]8 HBGKTOp Ha IUIOCKOCTH U B IIPOCTPAHCTBE H 1 H ” ” H ‘
‘]9 HCHO)KCHI/IG Y BBIYUTAHUE BEKTOPOB H 1 H ” ” H ‘
‘20 HYMHO)KeHI/Ie BEKTOpA Ha YHCIIO H 1 H ” ” H ‘
21 |/Pa3noxenue BekTOpa 10 TpEM 1
HEKOMIIIaHapHBIM BekTopaM. IIpasuio
napajulesienumnesa
22 ||Pemenue 3aga4, cBA3aHHBIX C IPUMEHEHHEM 1
MpaBMJI IEUCTBUIN C BEKTOpAMU
23 |[IpsamoyronbHas cucTeMa KOOPIMHAT B 1
npocrpancTse. KoopauHaTel BekTopa.
ITpocreiimue 3aga4n B KOOpJUHATAX
24 ||Yron mexay Bektopamu. CxamnspHoe 1
IPOU3BEJIEHHE BEKTOPOB
25 ||Beruucnenue yrios Mexy NPAMBIMU U 1
IUIOCKOCTSIMU
26 |KoopauHaTHO-BEKTOPHBIM METOJ IIPU 1
pELIEHNH TeOMETPUUECKHX 3aJa4
27 ||KonrponbHas pabora o reme "BekTopsl u 1 1
KOOPJHHATHI B IPOCTPAHCTBE"
28 |[lloBTOpeHue, 0600LIEHHE U CHCTEMATH3AIINS 1
3HaHuid. OCHOBHBIE (DUTYPBI, HaKTHI,
TEOpEMBI Kypca IUIaHUMETPUU
29 |[IloBTOpeHue, 0600LIEHHE U CHCTEMATH3AIINS 1
3HaHuii. OCHOBHBIE (DUTYPBI, HaKTHI,
TEOpEMBI Kypca INIaHUMETPUU
3(0 |{[ToBropenue, 0606mEHNE U CHCTEMATH3AIINS 1
3HaHuil. 3a7a4u NIaHUMETPUU U METOJbI UX
peleHus
31 |[[loBropenue, 0b6ob6mEeHne U CHCTEMATH3AIINS 1
3HaHuil. 3a1a4u MIaHUMETPUU U METOJbI UX
peleHus
32 |[lloBropenne, 00600LIEHNE U CHCTEMATH3AIINS 1
3HaHuii. OCHOBHBIE (DUTYPBI, HaKTHI,
TEOPEMBI Kypca CTEPEOMETPUH
‘ 33 HI/ITOFOBaSI KOHTpOJIbHAs paboTa H 1 H 1 ” ” H
34 ||[loBropenue, 0000IIEHUE U CUCTEMATH3ALMS 1
3HaHUi
OBIIEE KOJIMYECTBO YACOB I10 34 3 0
IMPOI'PAMME




YYEBHO-METO/JUYECKOE OBECIIEYEHUE OBPA30OBATEJILHOTO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

®IrBHY «UHCTUTYT cTpaTernn passutua obpasoBaHus»



