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PabGouas mporpamma ydeOHoro kypca «l'eomerpusi» 0a30BOro ypOBHSI ISt
oOyuaromuxcst 10 —11 kmaccoB paspaborana Ha ocHOBe DenepaibHOTO
roCy/IapCTBEHHOI'0 00pa30BaTEIbHOIO CTaHAapTa CPEAHEro OOIIero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, TMPEABIBISIEMBIX K
MaTeMaTU4ecKoMy OOpa3oBaHUIO, M TPAJULUNA POCCUUCKOrO 0O0pa3oBaHUS.
Peanuzanmst mporpaMMbl 00ecIieYuBaeT OBJIAJICHUE KIIFOUEBBIMH KOMIICTCHITUSIMU,
COCTaBJIIIOIIMMH OCHOBY JUJIS CaMOPa3BUTHS M HENPEPHIBHOTO 00pa3oBaHUs,
IIEJIOCTHOCTh  OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIHHOT'O Pa3BUTHUSA
JTUYHOCTU 00YJarOIIUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxnocTp ydeOHOrO Kypca TEOMETPHM Ha YpPOBHE CpPEOHEro OOIIero
oOpa3oBaHusl OOYCIIOBJI€HA MPAaKTUYECKOM 3HAUYUMOCTBIO METANpelIMETHBIX U
NpEeIMETHBIX PE3YJbTaTOB OOYyUYEHHsS] T'€OMETPUU B HAIPABICHUU JUYHOCTHOTO
pa3BuTHs oOy4aromuxcs, ¢GopMupoBaHus (YHKIIMOHATIHLHON MAaTeMaTHYeCKOU
IPaMOTHOCTH, U3YUEHHUS IPYTrUX y4yeOHbIX AUCUUIUINH. Pa3BuTHe y o0yuarommxcs
MPABWIBHBIX MPEICTABICHUNA O CYIIHOCTH M TPOUCXOXKIECHHH T€OMETPUYECKHUX
a0CTpaKIii, COOTHOIIEHUH PEATbHOI0 M HICAIbHOr0, XapaKTepe OTpaKEHUs
MaTeMaTU4YEeCKOW HAyKOW SBIEHUM U NPOLECCOB PEAIBHOIO MHpA, MECTE
reOMETPUU B CUCTEME HayK U POJIM MaTEeMAaTUYECKOrO MOJIETUPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yUYalIuxcs, a TakKe KAauyeCTB MBINUICHUS, HEOOXOIWMBIX [JIs aJanTaldd B
COBPEMEHHOM OOI1IECTBE.

['eometpus siBisercs OAHUM M3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
obOurero oOpa3oBaHMsA, TaK Kak OOECIEYMBAET BO3MOXHOCTb H3YyUEHHUS KaK
JUCIUIUIMH €CTECTBEHHO-HAYYHON HAINIPaBIECHHOCTH, TaK U TYMaHUTApHOM.

Jlornueckoe MbllUIEHHE, (OPMUPYEMOE MpPU H3YYEHHHU OOYyYarOIUMUCS
MOHATUWHBIX OCHOB T€OMETPHH U TOCTPOCHUH IIETIOYKH JOTHUECKUX YTBEPIKICHUN
B XOJ€ pEIIECHUS TeOMETPUYECKHX 3a]a4y, YMEHHE BBIIBUTATh U OIMpPOBEPTaTh
TUIOTE3bl HEMOCPEACTBEHHO MCIOIB3YIOTCS MPU PEIICHUH 337a4 €CTECTBEHHO-
HAYYHOT'O IIUKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHrne OpUEeHTHUPOBATHCS B MPOCTPAHCTBE UI'PAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacTsIX JeATeNnbHOCTH 4yenoBeka. OpHeHTalus YelloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHaIbHOro ObITHs, (opma
OTpaXEHUSI OKPY’KAIOIIEr0 MHUPA, YCIOBHUE YCIEIIHOTO MO3HAHUS U AKTUBHOIO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazaMu OOBEIMHAET pa3Hble BUAbl Y4EOHOH M TPYAOBOM JAESATEIBHOCTH,
ABJISIETCSI OJIHUM U3 TMPO(PECCHOHAIBHO BAXXKHBIX KA4yeCTB, MOITOMY AaKTyaJlbHA
3amaya (QopMUPOBAHHUS y OOyYaroUMXcsl MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak



Pa3HOBUJHOCTH OOPa3HOTO MBIIUIEHU — CYHIECTBEHHOI'O KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON AESATEIHHOCTH [0 MHOTUM HAIPaBJICHUSIM.

Ilenb ocBoeHMs mHporpaMMmbl yueOHOro kKypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 0OyuyeHHss — 0Omeo0pa3oBaTeIbHOE W OOIIEKYIbTYpHOE pa3BHUTHE
oOydaromuxcst  4yepe3  oOecredyeHWe  BO3MOXKHOCTM  NPHUOOPETEHHsS U
UCIIOJIb30BAaHUSI CUCTEMATUYECKUX TEOMETPUYECKUX 3HAHUM U JeHCTBUH,
cnenu@UYHBIX T€OMETPUH, BO3MOKHOCTH YCIIEITHOTO MPOJIOJKEHHSI 00pa3oBaHUs
[0 CHEIUAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAJTHBIM HCIIOIb30BAaHHEM I'€OMETPHH.

[Iporpamma 1o reomMeTrpud Ha 0a30BOM YPOBHE IMpeAHA3HAyY€Ha s
00y4Jaromuxcs CpeHe MIKOJbI, HE UCIBITHIBABIIMX 3HAYUTEIBHBIX 3aTPYIHEHUN
Ha YpOBHE OCHOBHOro 001iero odpazoBanus. Takum oOpa3oM, oOyuaromuecs Ha
06a30BOM YpOBHE JOJKHBI OCBOUTH OOIIME MAaTEMaTHYECKUE YMEHUs, CBSI3aHHbBIC
CO cHeuu(PUKOd TEeOMETPUUM M HEOOXOAUMBIE I MU3HHU B COBPEMEHHOM
oburectBe. Kpome 3TOro, oHM MMEIOT BO3MOXHOCTh M3YUYHTh I€OMETPHUIO Oojee
rIyOOKO, €ClId B JlaJbHEHIIEM BO3HUKHET HEOOXOIUMOCTh B T€OMETPUUYECKHX
3HAHUAX B MIPOPECCHOHAIBHOMN AESITEIbHOCTH.

JlocTiKeHrne UeauM OCBOEHMSI MpPOrpaMMbl OOECIEUMBAETCS PELICHUEM
COOTBETCTBYIOIIMX  3aj1ay. [IpuopuTeTHBIMKM 3ajlayaMd  OCBOEHHMSI  Kypca
«["'eomerpun» Ha 6a30BoM ypoBHE B 10—11 kitaccax siBIstOTCS:

e (opMUpOBaHME TPEACTABICHUS O TEOMETPUM KaK YacTh MHUPOBOIl

KYJbTYPbI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opmupoBaHHe NpEACTaBICHUS O MHOTOTPAaHHUKAX W TeNaxX BpalleHUs
KaK 0 BOXHEHIIMX MaTeMaTUYECKUX MOJENSIX, MO3BOJSIOMIUX OMUCHIBAThH
U U3y4yaTh pa3HbIE SIBJICHUS OKPYXKAIOUIET0 MHUPa;

e (opMUpOBaHME YMEHHS pACIO3HABATh Ha 4YepTeXaxX, MOIEIAX H B
peaslbHOM MHPE MHOTOI'PAHHHUKH U TeJla BpaLCHUS;

e OBJAJICHHE METOJAMH PEIICHUS 3a/lady Ha MOCTPOCHHS Ha M300paKEHUSIX
MPOCTPAHCTBEHHBIX PUTYD;

e (opMHUpPOBaHME YMEHHUS OMNEPUPOBATH OCHOBHBIMU TOHSATHSMHU O
MHOTOTPaHHHUKAX U TellaX BPAIICHHs K UX OCHOBHBIMHU CBOMCTBAMH,

e OBJQJCHHE  QITOPUTMAMH  pEIICHUS  OCHOBHBIX  THUIOB  3ajiay;
dopMupoBaHHE yYMEHHS TIPOBOAWTH  HECIOXHBIE  JIOKA3aTeJIbHbIC
paccyKIeHusi B XOAE PEUICHUS CTEPEOMETPUYECKUX 3aJad M 3ajad C
IPAKTUYECKUM CO/IEPKAHUEM;

e pa3BUTHE  WHTEIEKTYaJbHBIX M TBOPYECKMX  CIOCOOHOCTEM
oOyyarolmuxcs, TO03HABAaTEIbHOW  AaKTHMBHOCTH,  MCCIIEIOBATEIbCKUX
YMEHUM, KPUTUUHOCTH MBIIICHHUS,

e (QopmupoBaHue (yHKIIMOHATBHOMN IrPaMOTHOCTH, peneBaHTHOU
r€OMETPUHU: YMEHUE paclo3HaBaTh MPOSIBICHUS  T'€OMETPUUYECKUX



MOHATHN, OOBEKTOB W 3aKOHOMEPHOCTEH B peaJbHBIX IKU3HEHHBIX
CUTYyallusiX U IPHU M3YYEHUU JPYruX Y4eOHBIX MPEAMETOB, MPOSBIICHUS
3aBUCHUMOCTEHl W 3aKOHOMEpHOCTeH, (OopMynHpoBaTb HX Ha SI3bIKE
T€OMETPUH U CO3/1aBaTh FT€OMETPUUECKHE MOJEIH, MPUMEHSITH OCBOCHHBIH
TeOMETPUYECKUN ammapar Ui PEIIeHUs MPaKTUKO-OPHUEHTHPOBAHHBIX
3a/1a4, MHTEPIPETHUPOBATH U OIICHUBATH MOITYYCHHBIC PE3YIIbTATHI.

OTnUYUTENBHON OCOOEHHOCTHIO MPOrpaMMBbl SIBJISIETCS BKIIOYEHHE B KypC
CTEpEOMETPUU B Hayajle ero Uu3y4eHHs 3a7ad, pellaeMblXx Ha YpOBHE
MHTYUTUBHOTO MTO3HAHUS, U ONpeAeNEHHBIM 00pa30oM OpraHu3oBaHHas paboTa Hax
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO U IPOCTPAHCTBEHHOI'O
MBILUIEHUS, CTUMYJIMPYET MPOTEKaHWE MHTYUTHUBHBIX MPOLIECCOB, MOTUBUPYET K
JallbHEHIIeMY U3Y4EHUIO MTpeIMeTa.

[Ipenmourenue oTHAETCA HATISIHO-KOHCTPYKTUBHOMY METOIY OOY4YEHHs, TO
€CTh TEOPETUYECKNE 3HAHUSA MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
NPaKTUYECKON J1eATENbHOCTU. Pa3BuUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Y
yyaluxcsi B Kypce CTEpEOMETpUM MPOBOJIUTCS 3a CYET pelIeHus 3ajad Ha
CO3/laHM€  TPOCTPAHCTBEHHBIX 00pa3oB W  3agad Ha  OINEpUPOBaHUE
OpOCTpaHCTBEHHbIMU oOpa3zamu. Coznanue oOpa3a MPOBOJUTCA C ONOPOM Ha
HarjasiAHOCTh, @ OIEpUPOBAHHE O0pa3oM — B YCIOBUSX OTBJIEYEHUS OT
HarjasiAHOCTH, MBICJIEHHOTO U3MEHEHHS! €r0 UCXOJHOTO COACPKAHMUSL.

OcHOBHBIE copeprKaTenbHble TUHUK Kypca «l'eomerpun» B 10-11 kiaccax:
«MHuororpanHuKny, «[IpsiMbie U MIOCKOCTH B MPOCTPAHCTBE», «Tena BpameHus»,
«BekTopsl U KOOpIAMHATHI B IPOCTPAaHCTBE». DOPMHUPOBAHUE JOTUUECKUX YMEHUN
pacrpeensercss He TOJbKO IO COJEp)KaTelIbHBbIM JIMHUSAM, HO U MO TojAaM
OoOy4YeHHsI Ha YPOBHE CPEIHEro 001ero oopa3oBaHusl.

Conepxanne o0Opa3oBaHUS, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ylbTaTaM
OCBOEHHUsI paboueil mporpaMmsbl, paclpenenéHHbIM 10 TrojaM oOydeHus,
CTPYKTYpUPOBAaHO TakuM oOOpa3oM, 4YTOOBI OBJIAJEHUE TE€OMETPUUECKUMU
MOHATUAMU U HAaBBIKAMU OCYIIECTBIISJIOCH MOCIEA0BATEIBHO U MOCTYNATENbHO, C
cOOJTIOICHNEM TPUHITUIIA TPEEeMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKIIOUAIHCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKUX MPEACTABICHUN OOYYaIOUIUXCS, PACIIUpSS U
yrayossis e€, o0pa3yst IpOoYHbIe MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydyenue reomerpumn orBoauTcs 2 yaca B Henento B 10 kimacce u 1 yac B
Hexaenmto B 11 kmacce, Bcero 3a nBa roja o0ydenus - 102 yaeOHbIX yaca.



COILEPKXAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble ¥ MVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHbIE  TIOHATHS ~ cTepeoMeTrpud. Touka, TmpsAMas, IUIOCKOCT,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUHU U CIICICTBUSA U3 HUX.

B3anMmHOe pacnonokeHue TMpsSMBIX B NPOCTPAHCTBE: IEPECEKarOLIHeEcs,
napajuleJIbHble W CKpElMBarouiuecs mnpsamble. [lapauiensHOCTh NOpAMBIX U
IUVIOCKOCTEM B  IIPOCTPAHCTBE: IAPAJUICIIBHBIE MpPsIMbIE B  IMPOCTPAHCTBE;
[ApaJUIEIIBHOCTD TPEX MPSAMBIX; MAPAIIIEIBHOCTh NMPSAMOU U IUIOCKOCTH. YTIUIBI C
COHANPABJICHHBIMH CTOPOHAaMHM; Yroid MEXAy NpPSMBIMA B IIPOCTPAHCTBE.
[TapannensHOCTH IJIOCKOCTEMN: napajuieJbHbIe IIOCKOCTH; CBOMCTBa
napajuieNbHbIX  TuiockocTed. [lpocreifiine mnpocTpaHcTBeHHbIE (QUTypbl Ha
IUIOCKOCTH: TETPA3p, KyO, Mapajiesienune; nocTpoeHHe CEYCHHH.

[leprieHIUKYISIPHOCTD NPSIMOM M TUIOCKOCTH: NEPIIEHINKYJISIPHBIE NPSIMBIE B
IPOCTPAHCTBE, MNPSIMBIE MMAPAJUIEIBHBIE W MEPIECHIUKYISIPHBIE K IIOCKOCTH,
IIPU3HAK [EPHEHAUKYJSIPHOCTA IIPSAMOM M IUIOCKOCTH, TeOopemMa O NPsAMOU
NEPIECHAUKYJIAPHON IIOCKOCTU. YTIIBI B MPOCTPAHCTBE: YIOJI MEXAY MNPSIMOM H
IUDIOCKOCTBIO;  ABYTPAHHBIM  YIOJI, JIMHEHMHBIM YroJ  JIBYTPaHHOIO  yIJa.
IleprieHIUKYISIp U HAKIIOHHBIE: PACCTOSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSHUE
OT TOpsIMOM 10  IJIOCKOCTH,  MPOeKIUs  (GUryppl Ha  IUIOCKOCTb.
[lepneHaAUKYISAPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYJSPHOCTA  ABYX
wiockocter. TeopeMa o TpEX NMEepNEHINKYIsIpax.

MHoOrorpaHHuKH

[ToHsiTME MHOTOTrpaHHUKA, OCHOBHBIE JJIEMEHTHI MHOI'OTPAHHUKA, BBIITYKJIbIE
Y HEBBINYKJIbIE MHOTOTPAaHHUKU; pa3BEPTKA MHOrorpanHuka. [Ipusma: n-yronpHas
IIPU3Ma; TPaHU U OCHOBAHUS MPU3MBL, NpsAMas U HAKJIOHHAs MPU3MBbL, OOKOBas U
IIOJTHAs ITOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IIPSAMOYT OJIbHBIN
napajuieJienunen] U ero cBoicra. llupamupa: n-yronpHas nupamuaa, TPaHd U
OCHOBaHME MUPAMHU/JIbI; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMMU/IbI; TPABUIIbHAS U
yceu€HHas NHpaMuja. OJEMEHThl MpuU3Mbl M nupamuisl. [IpaBunbHbIE
MHOT'OTPAaHHMKU: TOHATUE NPABUIBHOIO MHOTOIPAHHUKA; NMPABUJIBHAS NPU3MaA U
MpaBWJIbHAS IHPAaMHJA; NPABWIIbHAs TPEYroJibHAs MNHUPAaMHIA M IPaBUJIbHBIN
TeTpadip; KyO. IlpencraBienne o mpaBUIBHBIX MHOTOTPaHHUKAX: OKTadIp,
nojexasrp u ukocasnp. CeueHuss npuU3Mbl U IUPAMHUIBI.

CummMmeTrpuss B IPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, NPSIMOM,
IUIOCKOCTH.  OJJEMEHTBl CUMMETPUM B NHpaAMUJax, NapaJIeieluIenax,
IIPABWIbHBIX MHOIOTPAHHUKAX.



Brrancienne 37€eMEHTOB MHOTOTPAaHHHKOB: pE&Opa, auaroHaid, YIJblL.
[Inomans OOKOBOW MMOBEPXHOCTH U IIOJHOM TMOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIONIa/lb OCHOBaHUM, TeopeMa O OOKOBOM TOBEPXHOCTH MPSIMOW IPU3MBI.
[Inomane OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH MPABUIBHOM MUPAMUIBL,
TeopemMa O Iulomaau yceu€éHHoW mnupamuibl. l[lonstue o0 o0béme. OOBEM
MUPaAMUIBI, TPU3MBI.

[TonoOubie Tena B mnpocTtpaHcTBe. COOTHOMIEHHUS MEXIY IUIOHIAASIMU
MTOBEPXHOCTEHN, 00BEMAMU OTOOHBIX TEN.

11 KJIACC

TeJsia BpameHus

Hununapuyeckas MOBEPXHOCTb, oOpazyromiue UUJTMHIPUYECKOM
MOBEPXHOCTH, OCh UWJIWHIPUYECKOW TMOBEpXHOCTU. [{umuHAp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTb, O0pa3yollas M OCh; IUIOMIA[b OOKOBOM U MOJHOU
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolre KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM moBepxHOCTU. KoHyC: ocHOBaHME U BeplllMHa, 00pa3yromias
U OCh;, IUIONAA, OOKOBOM U TIOJMHOM TOBEPXHOCTH. Y CEUEHHBIM KOHYC:
oOpa3yrolye u BbICOTa; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: 1EHTp, paauyc, AUAMETP; IUIONIAJlb TMOBEPXHOCTH CQEPHI.
B3aumnoe pacnonoxxeHue chepbl U MIOCKOCTH; KacaTelbHas IIOCKOCTh K cdepe;
10 b Cepshl.

N3o0pakeHne Ten BpallleH s Ha MIIOCKOCTH. Pa3BEpTKa UIMH/Ipa U KOHYCA.

KomOuHanuu Ten BpalleHUss W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
ONMHUCAHHBIA OKOJIO cdephl; cdepa, BOUCAHHAS B MHOTOTPAHHUK, WU TEJO
BpalICHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 06 00bEME
MPSMOYTOJIEHOTO Tapajuienenunena u ciueactBus u3 He€. OO0bEM 1munmHapa,
KoHyca. O0bEM 11apa U MmIomaab chepsl.

[Togo6ubie Tenma B mnpoctpaHcTBe. COOTHOLIEHHS MEXAY IUIOHIAASMU
MOBEPXHOCTEH, 00bEMaMU OIOOHBIX TEJL.

Ceuenuss mwinHapa (mAapaJUIebHO WM NEPHEHAMKYJISIPHO OCH), CEYEHHUS
KOHyca (mapajyieTbHOE€ OCHOBAaHUIO M MPOXOJSIIEe 4Yepe3 BEPIIMHY), CEUCHUs
mapa.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bekrop Ha miockocty U B mpocTpaHcTBe. CloKeHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4yucio. Pa3joxkeHue BeKTopa 1o TpéM HEKOMIUIAHAPHBIM
BekTopaM. IlpaBwio mapauienenunena. Pemenue 3amad, CBS3aHHBIX C
NPUMEHEHUEM TIpaBWJ JACUCTBU C BekTopamu. lIpsMoyronpHas cucrema



KoopauHAT B TmpocTpaHcTBe. Koopaunatel Bektopa. IIpocreitmue 3amaun B
KOOpJuHAaTax. YTon Mexay Bekropamu. CKalasipHOe MPOU3BEIECHUE BEKTOPOB.
Borunciienne yrioB Mexay MpsIMBIMU U IDIOCKOCTSIMU. KoopauHATHO-BEKTOPHBIN
METOJ] TP PEIICHUU T€OMETPUUECKUX 3a/1a4.



IHJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJBTATBI

JIn4HOCTHBIE pE3yJabTAaThl OCBOEHHUS MPOrpaMMbl Y4eOHOrO MpeaMeTa
«MaremaTurkay XapakTepU3yrTCS:

I'paxxnanckoe BocnuTanme:

c(hOpMHPOBAHHOCTHIO TPAKIAHCKOM MO3UIIMK 00YUaIOIIErocss Kak aKTUBHOTO
M OTBETCTBEHHOIO WJI€Ha POCCUUCKOrO OOIIEeCTBA, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUI,
Ipolenyp TpaxaaHCKOro ooOmiecTtBa (BBIOOPHI, OMNPOCH M TIp.), YMEHUEM
B3aUMOJICHCTBOBaTh C COLMAJIbHBIMU WHCTUTYTaMHM B COOTBETCTBHH C HX
GYHKIIUAMY 1 Ha3HAYCHUEM.

IlaTpuoTrnyeckoe BOCIUTAHME:

c(hOpMHPOBAHHOCTBIO POCCUICKOM TpaKAaHCKON MIEHTUYHOCTH, YBaKEHUS K
POLIJIOMY U HACTOSIIEMY POCCHUICKON MaTEMATHKH, [IEHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUSIM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUYECKOM LIKOJbI,
K HCHOJB30BAHUIO ATUX JOCTIDKCHHM B JPYrux HayKax, TEXHOJIOTHAX, chepax
SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEU POCCHICKOTO HApOo/Ja;
c(hOpMUPOBAHHOCTbIO ~ HPABCTBEHHOI'O  CO3HAHHUS, HJTHUYECKOTO  TOBEACHUS,
CBSI3aHHOTO C NMPAKTUYECKUM ITPUMEHEHUEM JTIOCTHKEHUI HAYKH U JEATEIbHOCTHIO
y4€HOr0; 0OCO3HAHHWEM JIMYHOI0 BKJIa/a B IOCTPOCHHUE YCTOMUYUBOrO OyayIIEero.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHPY, BKJIIOYAs SCTETUKY MaTeMaTUYeCKUX
3aKOHOMEPHOCTEH, O00BEKTOB, 3ajaad, peuieHui, paccyXIeHUM;
BOCIIPUMMYHNBOCTBIO K MATEMATHUYECKUM ACTIEKTAM PA3JIUYHBIX BUJIOB HCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTBbIO YMEHUSI TPUMEHATH MATEMaTUYECKUE 3HAHUS B
UHTEpecax 370pOBOro U 06e30macHoro oopasa >KM3HU, OTBETCTBEHHOT'O OTHOIIEHUS
K CBOEMY 3JI0POBBIO (30pOBOE MHUTaHHUE, COATAHCHUPOBAHHBIN PEXUM 3aHITHH U

OT/ABIXA, peryisipHas bu3naeckas AKTUBHOCTB); bu3rIecKoro
COBEPILIEHCTBOBAHUS, pu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIILHOM
NEATENBbHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHATIBHOM  JAESATENIbHOCTH, CBA3AHHBIM €
MaTEeMaTUKOW M €€ NPWIOKEHUSMU, YMEHHUEM COBEpUIaTh OCO3HAHHBIA BBIOOP
Oyaymeil mpodeccun M pealu3oOBbIBATH COOCTBEHHBbIE JKU3HEHHBIE IUIAHBI;



FOTOBHOCTBIO M  CIIOCOOHOCTBIO K  MAaTeMaTHYeCKOMY OOpa30BaHHUIO U
caMOOOpa30BaHUI0 Ha TPOTSKEHUU BCEW >KMU3HU; TOTOBHOCTHIO K AKTHUBHOMY
YUYaCTHIO B PEIICHUHU MPAKTUYECKUX 3a/1a4 MaTEMaTUYECKOM HApaBJIeHHOCTH.

JKOJOrHYeCKOe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTBIO DIKOJIOTHYECKON KYyJIbTYphl, TOHUMAHHEM BIIASHHSI
COLIMATIbHO-DKOHOMHUYECKUX TPOIECCOB HAa COCTOSIHUE MPUPOJIHOM U COLIMATIbHOMN
Cpellbl, OCO3HaHWEM TJI00aTBbHOrO XapakTepa HSKOJOTMYECKUX  MpoO0seMm;
OpHEHTalluel Ha TPUMEHEHUE MAaTeMATHYECKUX 3HAHUU NI pEIIeHUs 3a7ad B
00J1aCTH  OKpY)KAroIIeH Cpenpl, IUIAaHUPOBAHMS TIIOCTYIIKOB M OICHKH WX
BO3MOXXHBIX TTOCIICJICTBHI ISl OKPY KAIOMICH CPEJIbI.

IleHHOCTH HAYYHOTO MO3HAHMS :

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIONIEIO COBPEMEHHOMY
VPOBHIO  pa3BUTUS HAYKM W  OOIIECTBEHHOW TMPaKTHKH, IMOHUMaHUEM
MaTEMaTUYECKON HayKH Kak cdepbl UYeIOBEUYECKOW ACSITEIIBHOCTH, JTaloB €&
Pa3BUTHS M 3HAYUMOCTH [UJISi PA3BUTHs I[MBWIM3ALMW; OBJIAJACHUEM S3BIKOM
MaTEMaTUKH M MaTEeMaTHYECKOM KYIbTYpOHl KakK CpEICTBOM IIO3HAHHUS MUPa;
TOTOBHOCTBIO OCYIIECTBIISATh TMPOCKTHYIO M HCCICAOBATEIBCKYIO ACATEIBHOCTh
WHIUBUIYAJILHO U B TPYIIIIE.

METANPEIAMETHBIE PE3YJIBTATBI

MeranpeMeTHbIE PE3YJIbTaThl OCBOCHMS MPOTrpaMMbl y4yeOHOro MpeaMera
«MatemaTHhka» XapaKTEepU3yIOTCS OBJIaJICHUEM YHHUBEpCAIbHBIMU
NO3HABAMENbHBIMU  O€UCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU
0eticmeUAMU, YHUBEPCATbHLIMU PECYTIAMUSHLIMU OCUCTEUAMU.

1)  VYuusepcanvnvie  nosnasamenvmvie  Oeivicmeus,  obecneuusaiom
Qopmuposanue 06a306blX KOSHUMUBHLIX HNPOYECco8 o00yuarowuxcs (oceoeHue
Memo0o8  NO3HAHUA — OKpYJCalowe2o  Mupa;  npumeHeHue  J102U4ecKux,
UCCe008amMeNbCKUX onepayuti, ymeHui pabomams ¢ uHgpopmayuet).

baszoBble Jlornyeckue qefcTBus:

e BBIABJITH U XapaKTEPU30BATh CYLECTBEHHbIE IPU3HAKU MATEMaTUYECKUX
O0BEKTOB, MOHATHI, OTHOUICHUM MEXIy MHNOHATHIAMH; (OpMYyIUpOBATH
ONpEENEeHNs] IOHATUN; yCTAaHABIMBAaTh CYIIECTBEHHBIM  IPHU3HAK
KJ1accu(UKaUM, OCHOBaHUA sl OOOOIIEHUS M CpPaBHEHUSA, KPUTEPUU
IIPOBOJMMOTI0 aHAIMN3a;

e BOCIpUHUMATbh, (OPMYJIUPOBATH U  NPeoOpPa3OBBIBATh  CYXKJICHUSA:
yTBEpAUTENbHbIE U OTpULATENIbHBIC, €IMHUYHbIC, YacCTHbIE U OOIIHE;
YCIIOBHBIE;

e BBUBIATH  MaTeMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
OpOTUBOpEUMsT B (akTaxX, JAaHHBIX, HAONIOAECHUSAX U YTBEPKICHUSIX;



npenjiaraTb ~ KpUTEpPUM  JJI1  BBIABICHHUS ~ 3aKOHOMEPHOCTEH |
MIPOTUBOPEUNH;

e JleNaThb BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX M
VHIAYKTHBHBIX YMO3AaKIIOUYECHUHN, YMO3AKIFOUEHUN 110 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOSITEILHO JI0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKACHUN (IIpsIMbIE U OT IPOTHUBHOIO), BHICTPAWBaTh apryMEHTALMIO,
OPUBOAUTH NPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKIEHUS U BBIBOJBI;

e BbIOMpaTh CHOCOO pemieHuss y4eOHOM 3a1ayu (CpaBHHBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBIOMPATh HauOosiee MNOAXOAAIUMNA C Y4ETOM
CaMOCTOSITENIbHO BBIJCJIEHHBIX KPUTEPUEB).

basoBble ucciaenoBare/bCKHe AeHCTBHA:

e HCIIOJIB30BaTh BONPOCHI KaK MCCIEA0BATEIbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynMpoBaTh BOMNPOCHI, (UKCUPYIOLUIME TMPOTUBOPEUHUE, MpoOIemMy,
yCTaHaBIMBaTh HMCKOMOE€ M  JlaHHoe, (OpMHUPOBAaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3ULUI0, MHEHHUE;

e TMPOBOJUTH CaMOCTOATEIIbHO CIUTAHUPOBAHHBIN JKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEH MAaTeMaTH4YeCKOro
00BbEKTa, SBJIEHUSA, NPOLECCA, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSMH, IPOLIECCaMU;

e CAMOCTOSITENBHO (POPMYIUPOBATH 0OOOIIEHUSI U BBIBOJIBI IO PE3yJibTaTam
NPOBENEHHOI0 HAOJIOJEHUS, HUCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTh
HOJYyYEHHBIX PE3y/IbTaTOB, BBIBOJAOB U 0000IIEHUI;

e IPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE IPOLIECCA, A TAKXKE BBIIBUTATh
IPEATOIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pa0ora ¢ uHpopmanmein:

e BBIABJIATH AePULUNTHI MHPOpPMAIMH, JaHHBIX, HEOOXOAUMBIX JJIsi OTBETA
Ha BONPOC U IS PEIICHUS 3a7a4H;

e BbIOMpaTh UWHPOPMAIMIO W3  HUCTOYHHKOB  PA3JIUYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATH U MHTEPIPETHUPOBATH MH(POpMALIKIO
Pa3IMYHBIX BUAOB U (POPM IIPEICTABICHMUS;

e CTPYKTYypUpOBaTh MH(OpPMALIMIO, IPEACTABIATH €€ B PA3IMUHBIX (opMax,
WLTIOCTPUPOBATh TpaduuecKy;

e OIICHUBATH HaAEKHOCTh uH(popMaLH no CaMOCTOSTENIbHO
c(OpMYJINPOBAHHBIM KPUTEPUSIM.

2)  Vuueepcanvuvie KOMMyHuUKamug@Hwvle Oelicmeus, 0becneuusaom

cPOpMUpOBAHHOCIb COYUATLHBIX HABLIKOB 00YUAIOWUXCA.

Oo0wmenne:



BOCIPUHUMATh M (QOPMYJIHpPOBATH CYXKIEHUS B COOTBETCTBUU C
YCIIOBUSIMHM U LIEJISIMH OOILIEHMSI; SICHO, TOYHO, TPAaMOTHO BBIpaXaTh CBOIO
TOYKY 3pPEHHUS B YCTHBIX M NUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO
XOJly pEUIEHUs 3a/1a4i, KOMMEHTUPOBATh MOJYYEHHBIN PE3yJIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIPOCHI MO CYLIECTBY O0CYK/1a€MOM TEMBI,
npo0JieMbl, perraeMoi 3aJjauu, BbICKAa3bIBaTh UCH, HAIICJICHHbIE HA MTOUCK
pElIEHNs; COMOCTABIATH CBOM CYKIECHHS C CYXICHUSMH JAPYrUX
YYaCTHHUKOB JHAJIOra, OOHapy»XWBaTh PA3JIMYME U CXOJCTBO IMO3ULIUN; B
KOPpPEKTHOU popme (HopMyaupOBaATH pa3HOIIACHS, CBOM BO3PAKEHHUS;
NPEACTABIATh  PE3ydbTaThl  pEUICHHs  3aJauyd,  DKCIEPUMEHTA,
UCCJICIOBAHUS,  TPOEKTa;  CaMOCTOSTENbHO  BBIOMpaTh  (opmat
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3EeHTAIN U OCOOCHHOCTEH ayqUTOPHH.

CoTpyaHuyecTBO:

3)

NMOHMMaTh W HCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHAVBUIYaTbHON PabOThI MPU PEIICHUH YYEOHBIX 3aJ/1a4; IPUHUMATh 1ENb
COBMECTHOM JIESTENHHOCTH, ITUIAHHPOBATh OPTraHHU3aIlUI0 COBMECTHOM
paboThl, pacrpeneisiTh BUABI padoT, JOTOBApUBATHCS, 00CYKIaTh MPOIIECC
U pe3ysbTaT padoThl; 00001aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBATh B IPYNIOBBIX (popmax paboThl (00CYXI€HUsI, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMBI» W WHBIE); BBIMOJIHATH CBOIO YacTh pabOTHl U
KOOpJIWHUPOBATh CBOW JICHCTBHUS C JPYTUMH YjIe€HAMH KOMAaH]IbI,
OIICHWBATh KAa4eCTBO CBOETO BKJada B OOIIUH MPOIYKT MO KPUTEPHSIM,
c(hOpMYyIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUSI.

Vuueepcanonvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

qbopmupoeanue CMbLCIIOBbLX YCNTAHOBOK U JHCUSHEHHBIX HABLIKOB IUYHOCMU.
CaMoopraHm.auml:

COCTAaBJISThH IJIaH, AITOPUTM PEUICHUS 3a/l1auu, BEIOUPATh CIIOCO0 pelieHus
C YUE€TOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHUPOBATh U KOPPEKTUPOBATHh BAPUAHTHI PELICHUN C Y4ETOM HOBOM
uH(pOopMaIIH.

CaMOKOHTPOJIb:

BJIAJE€Th HaBbIKAMHU IO3HABaTENbHOM pediaekcuu KakK OCO3HaHMS
COBEpPIIAEMBIX JIEUCTBUI U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJaJE€Th CHOCOOAMM  CaMOINPOBEPKH, CAaMOKOHTPOJS Ipolecca U
pe3yabpTara peleHnss MaTeMaTUIEeCKOM 3a1auu;

IPEABUIACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHKHYTb INPH DPELICHUU
3a1a4d, BHOCHTb KOPPEKTUBBI B [EATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENBCTB, TaHHBIX, HAMIEHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBAaTh COOTBETCTBHE pe3yJbTaTa LEIW M YCIOBUAM, OOBICHATH
NPUYUHBI JTOCTHKEHUS WIM HEJOCTIKEHUS Pe3ylbTaTOB JIEATEIbHOCTH,
HAXOJUTh OIIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATBI
10 KVIACC

OnepupoBath NOHATUAMMU: TOUYKA, IIPsIMAs, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM W CIEACTBUS W3 HUX IPHU PELICHUU
r€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUIMU: MAPALIETLHOCTh U MEPIEHAUKYISIPHOCTD IPSAMbBIX
U IUIOCKOCTEMN.

KnaccudpuimpoBaTh B3aUMHOE paCIONIOKEHHUE MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MNOHATHUAMM: JABYTPaHHBIM Yroj, T'paHU JBYT'PAHHOIO YIJa,
peOpo BYrpaHHOrO yrila; JMHEWHBINA yroj ABYTPAHHOIO yIJa; TpajycHas Mepa
JIBYTPAHHOTO yIJia.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBIMYKJIBIA M HEBBITYKJIbII
MHOT'OI'PaHHHMK, 3JIEMEHTBl MHOTOT'PaHHUKA, PABWIIbHBII MHOTOT'PaHHUK.

PacniosHaBaTh OCHOBHBIE BHJBl MHOIOIPAaHHUKOB (MHpamMuaa; NpusMa,
OpSMOYTOJIbHBIN Mapaenenumnes, Kyo).

KnaccupummpoBaTh ~ MHOTOTpaHHHKH,  BbIOMpass ~ OCHOBaHUS I
Kiaccu(ukanuy  (BBITYKJIbIE M HEBBINYKIBIE MHOTOTPAHHUKHW; THPaBUJIbHbBIE
MHOT'OIPAHHUKH; MPSIMbIE U HAKJIOHHBIE MIPU3MBI, TapaljIeICUuIeabl ).

OnepupoBath MOHATUSMHU: CEKYIAs INIOCKOCTh, CEUEHHE MHOTOIPAHHUKOB.

OOBACHATH MPUHLUIIBI IOCTPOEHUS CEYEHUM, UCTIOIB3YSl METOJ, CIIEOB.

CtpouTh CcE€YEHUSI MHOTOIPAHHMKOB METOJOM  CJI€[OB, BBINOJHITh
(BBIHOCHBIE) IUJIOCKHME YEPTEKH M3 PUCYHKOB MPOCTHIX OO0BEMHBIX (UTyp: BUA
CBEpXY, COOKY, CHU3Y.

Pemats 3aaun Ha HAXOXKIAEHHE T€OMETPUUYECKUX BEIIMYUH MO 00pa3laM Win
QIrOpUTMaM, MPUMEHSSI W3BECTHBIE AHATMTUYECKUE METOAbl NPHU PEUICHUU
CTaHJAPTHBIX MaTEeMAaTHYECKUX 3a7a4 HAa BBIYMCIECHUE PACCTOSHUM MEXIY ABYMS
TOYKaMH, OT TOYKM JO MNPAMOW, OT TOYKM [JO IUIOCKOCTH, MEXKAY
CKPELIMBAIOIINMHUCS MPSMBIMHU.

PemaTp 3a1aun Ha HaXOXKAEHUE FEOMETPUUYECKUX BEJIMYMH 110 00pa3lam Uiu
aNropuT™MaM, MPUMEHSSI W3BECTHBIE AHATMTUYECKUE METOJbl NpPHU PEUICHUHU
CTaHAAPTHBIX MAaTEMAaTUYECKUX 3aJad Ha  BBIYMCICHHE YIJIOB  MEXIY
CKPEIIMBAIOIIUMACA NPAMBIMH, MEXIAYy NPSIMOA M IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMM, JIBYIPAHHBIX YIJIOB.



Beruncnars 0o0bEMBI U TUIOMIAIA TOBEPXHOCTEH MHOTOTPAaHHHUKOB (IIpU3Ma,
nupaMuaa) ¢ TOpuMeHeHueM (GOpMYyJ; BBIUMCIATH COOTHOIICHUS MEXKIY
TUIOMIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMu TOJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETPHUS B MPOCTPAHCTBE, LEHTP, OCb U
IJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U IJIOCKOCTh CUMMETPHUH (PUTYPBHI.

N3Bnekath, mnpeoOpa3oBbIBATH W HMHTEPIPETHPOBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAaX.

[IpumeHsATh TeoMeTpuueckue (akTbl sl PEHICHHS CTEPEOMETPUUYECKHX
3a71a4, MPEANOJIararolux HECKOJIbKO 1IaroB PEIIEHUs], €CJIU YCIOBUS IPUMEHEHUS
3a/1aHbl B IBHOM (hopMme.

[IprMeHsATs  NpOCTEHIINE NPOrpaMMHBIE  CPEICTBA W DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELIECHUN CTEPEOMETPUUECKUX 3a1ay.

[IpuBoauTh INpHUMEpPbl MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE U
YKWA3HU, PAClO3HABATH NPOSIBJIICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MONYyYEHHBIE 3HAHMS HA IPAKTHUKE: aHAJIU3UPOBATH DPEabHBIE
CUTyallud W TPUMEHATh HW3YYEHHBIC IIOHATHS B NPOLIECCE IOHMCKA PEUICHUs
MaTeMaTU4YeCKu C(HOpMyIHPOBAHHON TMPOOJIEMBbI, MOJAEIUPOBATh pEaIbHbIC
CUTyallud Ha A3bIKE TIE€OMETPUM, MCCIEA0BATh IIOCTPOCHHBIE MOJEIHU C
UCMOJIb30BaHUEM I'€OMETPUUECKUX MOHATHI U TeopeM, anmnapaTa ajareOpsl; pemarhb
[IPAKTUYECKUE 3a1a4l, CBA3AHHBIE C HAXO0XKAECHUEM I€OMETPUUECKUX BEIIUYMH.

11 KJIACC

OnepupoBaTh TOHATHIMU: [HIWHIPUYECKAs TMOBEPXHOCTh, OOpPa3yrOIINe
UWJTUHIPUYECKOW  MOBEPXHOCTHU;  UWIMHAP;  KOHHUYECKas  MOBEPXHOCTb,
o0pa3yrolle KOHHYECKON TOBEPXHOCTH, KOHYC; cpeprueckasi TOBEPXHOCTb.

PacnioznaBath Tena BpamieHus (LUJIMHIP, KOHYC, cdepa U map).

OOBACHATDH CIIOCOOBI OTYyYEHUS TeJl BpallleHusI.

KnaccudunmpoBars B3auMHOE pacnoyioxkeHue chepbl U MIOCKOCTH.

OnepupoBatrh MOHATHUAMHU: IIAPOBOM CETMEHT, OCHOBAHUE CErMEHTA, BHICOTA
CerMeHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CIIOS, BHICOTA IIAPOBOIO CIIOS;
IaPOBOU CEKTOP.

Boruucnar, 00bEMBI M MUIOHIAM  T[OBEPXHOCTEH TeN  BpallleHHs,
FEOMETPUUECKUX T C TPUMEHEHHEM (HOPMYIIL.

OnepupoBaTh TMOHSATUSMHU: MHOTOTPAaHHUK, BIHMCAaHHBIK B chepy
ONMMCAaHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WIW TEIO
BpAaIllCHHUS.

BbIuncaaTh COOTHOIIEHUSI MEXIY IUIOMIAIMH MOBEPXHOCTEH U 00BEMaMM
MOJ00HBIX TEIL.



N3o00paxarh u3zydyaemble QUIYpbl OT PYKM M C NPUMEHEHHUEM MPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BoITONHATH (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢duryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIICHHUS.

W3BnekaTb, HHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUrypax, MpeACTaBICHHYIO Ha YepTexax u
PUCYHKAX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BpInonHATE [IEMCTBHUS CIHOXKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHO>KEHHUS BEKTOPA Ha YUCIIO, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1aJaIO0T.

[IpuMeHATH paBUIIO NapalieNeUIena.

OnepupoBaTh NOHATHIMU: JE€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJl MEXAY
BEKTOPAMH, CKAJISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxoaute cyMMy BEKTOPOB M NPOU3BEAECHUE BEKTOPA HA YUCIIO0, YTOJI MEXKIY
BEKTOPAMH, CKaJIspPHOE IMPOMU3BEIECHUE, pACKIAAbIBaTh BEKTOP 1O ABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3ajaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPJIUHAT.

[Ipumenats reomerpudeckue (akTbl ISl PEUICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJaralinX HECKOJIbKO IAaroB PEUICHUs, €CIU YCIOBUS IPUMEHEHUS
3a/1aHbl B IBHOM (hopme.

Pemate mpocreiimue reoMeTpudyecKue 3ajadyd Ha MPUMEHEHHUE BEKTOPHO-
KOOPJAMHATHOI'O METO/A.

Pemratp 3amaum Ha [10Ka3aTrelbCTBO MATEMATHYECKHX OTHOLIEHUM U
HaXO0XJAEHUE T€OMETPUUYECKUX BEJTMYUH MO 00pa3liaM WM allrOpUTMaM, IPUMEHSIS
U3BECTHBIE METOBI IPU PEUICHNH CTAHAAPTHBIX MATEMATHUYECKUX 3a/1a4.

[IpumenaTs mOpocTedlire MpOrpaMMHBIE  CPEICTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKHX 3a4aU.

[IprBOOWTHE HpUMEpPBl MATEMATHYECKHUX 3aKOHOMEPHOCTENM B MPUPOAE H
YKU3HH, pACIIO3HABATH MIPOSIBJICHNE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpyMeHATh MOMyYEHHbIE 3HAHWSA HA IPAKTHUKE: AHAJIW3UPOBATH PEaJIbHBIE
CUTyallud W IPUMEHATb H3YYEHHBIC IIOHATHS B INPOLECCE IOWCKA PEUICHUs
MaTeMaTU4YecKu C(HOpMyIHPOBAHHON NPOOJIEMBbI, MOJAEIUPOBATh pealIbHbIC
CUTyallud Ha S3bIKE TE€OMETPUHU, MCCIENOBaTh IOCTPOECHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUYECKUX TTOHITHI U TEOpEM, anmnapara anreOphl; pemarh
MPAKTUYECKUE 3a]1a4l, CBA3aHHBIE C HAX0XKJACHUEM I'€OMETPUYECKUX BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KouunyecTBo 4acoB JJIeKTPOHHbBIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Kourtposabnble  IIpakTuuyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchl
1 BBenenue B ctepeoMeTpuIo 10 0 0
) [IpsiMble ¥ MIIOCKOCTH B IPOCTPAHCTBE. 12 1 0
[TapanienbHOCTb NPSMBIX U IJIOCKOCTEN
3 HepneHnmiymIpHOCTL MPSIMBIX U 12 0 0
TJIOCKOCTEH

4 VYTriabl MeXAYy NPSIMBIMHU U TUIOCKOCTAMU 10 1 0
5 MHororpaHHuKH 11 1 0
6 OOBEMBI MHOTOI'paHHUKOB 9 1 0
7 [ToBTOpEHME: CEUEHUsI, pACCTOSTHUSA U YIJIbI 4 1 |
8 0 0 0
9 0 0 0
10 0 0 0
11 0 0 0

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68 5 1




11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE

HanmenoBanue pa3iesioB u TeM nndposbie
Ne ni/m P Kontpoabnsie | IlpakTnuyeckne (mupp )

NPOrpamMMsl Bcero o0pa3zoBaTte/ibHbIE

padoTbI padoThI
pecypchbl

Tena BpameHus 12

OO0BEMEL TEN 5 1

BekTopsl 1 KOOpAMHATHI B TPOCTPAHCTBE 10 1

[ToBTOpenue, 0600mEH e, - |

CHUCTeMaTHU3alus 3HAHUI
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0







IHOYPOYHOE IINTIAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

Koaun4gecTBo yacoB

Bcero

KonTposabHbie
padoThI

IMpakTnyeckue
padoThI

JlaTa
U3y4YeHusl

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/bHbIE

pecypcbl

OCHOBHbBIE TIOHATHSI CTEPEOMETPHHU: TOUKA,
npsiMast, INIOCKOCTh, MTPOCTPAHCTBO.
[IpaBuia n306pakeHUs: Ha PUCYHKAX:
n300pakeHNs! INIOCKOCTEH, MapaieIbHbIX
OPSAMBIX (OTPE3KOB), CEPEIUHBI OTpe3Ka

05.09.2023

IMoasaTus: MEPCCCKAOIMIUECCA IINIOCKOCTH,
MEpCCCKAOIMEC MpaMas U IMJI0CKOCTb

07.09.2023

IlonsTus: NEpCCCKAOMMUCCA MIOCKOCTH,
MepeceKaromurecs npamas 1 rniIoCKOCTb

12.09.2023

3HaKOMCTBO C MHOTOTPaHHUKaMH,
n300pakeH1e MHOTOI'PaHHUKOB Ha
PUCYHKAX, Ha NPOCKIMOHHBIX YEPTEIKAX

14.09.2023

HauanbsHbie cBeieHus: 0 KyOe U MUpamu/ie,
ux pa3BEépTKU U Moaenu. CeueHust
MHOTOTPaHHUKOB

19.09.2023

HauanbHble cBeZieHHs 0 KyOe U MUpamMHu/e,
uX pa3BEépTku U Moaenu. CeueHust
MHOTOTPaHHUKOB

21.09.2023

TTordaTre 00 akCMOMATHYECKOM
MOCTPOEHUU CTEPEOMETPHUH: AKCUOMBI
CTEPEOMETPUH U CIIEACTBUS U3 HUX

26.09.2023




[NousTre 00 aKkCMOMATHYECKOM
MIOCTPOCHUU CTEPEOMETPUHN: AaKCHOMBI
CTGpCOMCTpI/II/I " CJICACTBHUA U3 HUX

28.09.2023

[MonsiTHE 00 AKCMOMATHYECKOM
MOCTPOCHHUH CTEPEOMETPUHN: aKCHOMBI
CTEPEOMETPHH U CIICACTBHS M3 HUX

03.10.2023

10

TTousiTe 00 aKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUN: AKCUOMBI
CTEPEOMETPHH U CIICACTBHS M3 HUX

05.10.2023

11

B3anMHOe pacnosioxkeHue IpsMbIX B
IPOCTPAHCTBE: IEPECEKAIOIINECS,
napaulesIbHbIE U CKPEIIHUBAIOIINECS
npsiMble

17.10.2023

12

[TapannenbHOCTh NPSIMBIX U MNIOCKOCTEN B
IIPOCTPAHCTBE: NapalIe/IbHbIE MPSIMBIE B
MIPOCTPAHCTBE; MAapaUIEIbHOCTh TPEX
MPSAMBIX

19.10.2023

13

[TapamienbHOCTh NPSIMBIX U IUIOCKOCTEN B
npoctpaHcTse: [lapamienbHOCTE IPSIMON U
IIJIOCKOCTH

24.10.2023

14

Vel c COHaIIpaBJICHHBIMU CTOPOHAMHA

26.10.2023

15

Yrois Mexay NpsMBIMU B IPOCTPAHCTBE

31.10.2023

16

Yroa Mexay nNpsiMbIMU B IPOCTPAaHCTBE

02.11.2023

17

[TapamienbHOCTD INIOCKOCTEHN:
napasiesbHble INIOCKOCTH

07.11.2023




18

CBoiicTBa napaJuICJIbHbIX IIOCKOCTEH

09.11.2023
[Ipocreiime npocTpaHCTBEHHBIE PUTYPHI
19 Ha TUIOCKOCTH: TETpasp, KyO, 14.11.2023
napajuieJenumne;y
20 [TocTpoenue ceueHuit 16.11.2023
21 ITocTpoenue ceuenuit 78.11.2023
KonTponbrast padora o teme "[psimbie 1
22 IJIOCKOCTH B IIPOCTPAHCTBE.
HapanneJILHocIT)L Hlf}IMBIX Y TIocKocTei"” 30.11.2023
[lepneHUKyIApHOCTH NPSMOU U
23 IUIOCKOCTH: IEPIEHANKYIISIPHBIE NPSIMBIE B 05.12.2023
IIPOCTPAHCTBE
24 [Ipsimble mapanienbHble U
NEePIEeHIUKYISPHbIE K IUIOCKOCTH 07.12.2023
75 [IpsiMble napajieabHbIe U
MEPIECHAUKYISIPHBIE K IITIOCKOCTH 12.12.2023
26 [Tpu3Hak nepneHaAuKyIIpHOCTH MPIMOM U
IJIOCKOCTH 14.12.2023
27 [Ipu3Hak neprneHANKYIAPHOCTH IPSIMOM U
IJIOCKOCTH 19.12.2023
78 TeopeMa o npsiMoii NepHEeHANKYISIPHON
IJIOCKOCTH 21.12.2023
29 Teopema o0 psIMOi EPIIEHAUKYIIAPHOU
IJIOCKOCTH 26.12.2023
30 Teopema o npsiMOii NepHeHANKYISIPHON




IIJIOCKOCTH

28.12.2023

31

[lepneHuKymIsp ¥ HAKIOHHBIE:
pacCTOsIHUE OT TOYKH [0 IIOCKOCTH,
paccTOsiHUE OT MPSIMOM A0 INIOCKOCTH

02.01.2024

32

[leprieHqUKYNISAp U HAKIOHHBIE:
paccTosiHME OT TOYKH JI0 MJIOCKOCTH,
paccTosiHie OT NPSAMOU JI0 TUIOCKOCTH

11.01.2024

33

[leprieHqUKYNIAp U HAKIOHHBIE:
paccTosiHME OT TOYKH JI0 IJIOCKOCTH,
pPaccTOsIHUE OT MPSIMON J0 MIIOCKOCTH

16.01.2024

34

[lepnieHaUKYISIp M HAKIIOHHBIE:
paccTosiHUE OT TOYKH J0 MIOCKOCTH,
paccTosiHuE OT NPSAMOM 0 IIOCKOCTH

18.01.2024

35

VYTIIBI B IPOCTPAHCTBE: YTOJI MEXKAY
IIPSIMOM U IIOCKOCTBIO

23.01.2024

36

JIByrpaHHBbIi yroJii, TMHEHHBIA yroJ
JBYTPaHHOI'O yria

25.01.2024

37

JIByrpaHHBIN yroJl, TMHEHHBIA yTroj
JBYTPaHHOI'O yIjla

30.01.2024

38

[leprieHANKYASIPHOCTD IIOCKOCTEM:
MPU3HAK NEPIEHAUKYIIPHOCTU ABYX
IIJIOCKOCTEM

01.02.2024

39

[leprieHAMKYISAPHOCTD INIOCKOCTEM:
MPU3HAK NEPIEHIUKYIIPHOCTH IBYX
IUTIOCKOCTEN

06.02.2024

40

[lepneHqUKYIAPHOCTD INIOCKOCTEM:
IIPU3HAK NEPIECHIUKYIIPHOCTH IBYX
IJIOCKOCTEN

08.02.2024




41

Teopema o Tpéx nepneHAuKyIsIpax

13.02.2024

42

Teopema o0 TpEX MepnEeHAUKYISIPAX

15.02.2024

43

Teopema o Tpéx nepneHAuKyIsIpax

27.02.2024

44

KonTponbHas pabora mo remam
"TlepneHaUKYISIPHOCTD NPSMBIX U
LAl

mIockocTeil" u "Y bl MeXIy NPSAMBIMU U
1ocKocTAMuU"

29.02.2024

45

[TonsiTHE MHOTOTpaHHUKA, OCHOBHBIE
3JI€MEHTHI MHOTOI'PaHHUKA, BBITYKJIbIE U
HEBBIMTYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA
MHOTOT'paHHHUKA

05.03.2024

46

[Ipu3ma: n-yronpHas npu3Ma; rpaHu 1
OCHOBAHUSA IIPU3MBI; IIPsIMasi U HaKJIIOHHAas
IpU3Mbl; OOKOBas U MOJIHAs IOBEPXHOCTh
IIPU3MBI

07.03.2024

47

[Tapamenenumen, TpsIMOYIrOJIbHBII
napajuleJICIUIe] U €ro CBOMCTBA

12.03.2024

48

[Tupamua: n-yroipHas nupamuia, TpaHu
¥ OCHOBaHUE MUPAMUIBI; OOKOBAS U
MOJIHASI TOBEPXHOCTh MUPAMHUIBL;
NpaBUIbHAS U yCEUEHHAS MUPaAMUIA

14.03.2024

49

HpaBI/IJ'IBHI)Ie MHOT'OI'paHHUKHU: IIOHATUC
IMMPAaBUJIBHOI'O MHOTOTpaHHHKA;
IMMpaBUJIbHAA NTpHU3Ma U IIpaBUJIbHAA
nupamMuJia; rmpaBujibHasg TPpCyrojbHasa

19.03.2024




NUpaMujia U NPaBUIIbHBIN TETpas’ap; KyO

50

[IpeacraBienue o NpaBUIBHBIX
MHOTOTpaHHHUKAX: OKTa’ip, NOAEKadIp U
UKOCA3IP.

21.03.2024

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTENBHO TOYKHU, TIPSIMOMH, TIIOCKOCTH.
DJIeMEHTbl CHMMETPUU B TUpaMuUax,
napajuieJienuneax, NpaBUIbHbIX
MHOTOTpaHHUKaX

26.03.2024

52

Brruncnenune 31eMeHTOB MHOT'OT'paHHUKOB!
p€Opa, nuaroHau, yribl

28.03.2024

53

[Tnomaas GOKOBOM MOBEPXHOCTH U TTOJTHOM
MOBEPXHOCTHU MPSAMOI TPU3MBI, IIOIIA b
OCHOBaHUH, TeopeMa 0 OOKOBOH
MOBEPXHOCTHU MPSIMOI MPU3MBI

02.04.2024

54

[Tnomaas GOKOBOM MOBEPXHOCTH U
MIOBEPXHOCTHU ITPaBUIbHON MUPAMHU/IBI,
Teopema O IJI0MmAIu OOKOBOM
[IOBEPXHOCTU YCEUEHHON NTUPAMUBI

04.04.2024

55

KonTtponbHas pabota no teme
"MHororpaHHuku"

16.04.2024

56

[Toustue 00 00BEME

18.04.2024

57

O0BEéM UpamMuIbI

23.04.2024

58

O06BEM TUpaMUIBI

25.04.2024

59

O0BEM TUpaMUIBI




30.04.2024

60 O0BEM TUpaMUIBI 1 07.05.2024
61 O0BEM npu3MBbI 1 14.05.2004
62 O06BEM TIPU3MBI 1 16.05.2024
63 O0BEM npu3MBbI 1 16.05.2024
64 KonTponbHas padora o treme "O0bEMBI |
MHOTOTrpaHHUKOB" 21.05.2024
[ToBTOpeHme, 0600IIEHNE CHUCTEMATH3AITUS
i. I1 7 1
65 3Hanui. [locTpoenue ceuenuii B 21.05.2024
MHOTOTPaHHHUKE
[ToBTOpeHue, 06001IeHNe CUCTEMATU3AIHS
3HaHUW. BeIUKCIIEHNE PAaCCTOSHUIN: MEXIY
i 1
66 JIBYMsI TOYKaMH, OT TOYKH /10 IPSIMOH, OT 73.05.2024
TOYKH JI0 IJIOCKOCTH, MEXKIY
CKPEIIMBAIOIIMMHUCS MPSIMBIMH
67 Hrorosas koHTpoJbHASA paboTa 1 73.05.2024
[ToBTOpeHme, 0600IICHNE CUCTEMATU3ATIHS
3HaHWUU. Beruncienue yrios: Mexny
68 CerIHI:IBaI-OH_[I/IMI/IC}I NPSAMBIMU, MEXKIY 1 73.05.2024
MIPSIMO ¥ TUTOCKOCTBIO, IBYTPaHHBIX
YTJIOB, YTII0B MEXKIY TUIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




11 KIIACC

Ne i/

Tema ypoka

Koaun4yecTBo 4acoB

KonTpoabHble

Bcero
padoThI

IIpakTHyeckue
padoThbI

Jlara
U3y4yeHus

DJIEKTPOHHBIE
uudgpoBbie
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: ueHTp, paanyc, 1uaMeTp;
TUIOINAb TOBEPXHOCTHU CEPHI

B3zanMHoOe pacnonoxkeHue cepsl u
IUIOCKOCTH; KacaTelbHask INIOCKOCTb K
cdepe; omanb chepol

N3o06paxenue chepsl, mapa Ha
mwiockoctu. CeyeHus mapa

[Hunuaapuydeckasi HOBEPXHOCT,
00pa3yroue HUINHIPUIECKON
MOBCPXHOCTH, OCh HHHHHHPHHGCKOﬁ
MOBEPXHOCTH

[umuHap: ocHOBaHUS U OOKOBast
MOBEPXHOCTh, 00pa3yromas 1 oCh;
TUIOMIAIb OOKOBOM M MOTHOMN
MOBEPXHOCTH

N300paxeHne UIMHAPA HA TUIOCKOCTH.
Pa3Béprka nununapa. Ceuenus

UIMH/IPA (TUIOCKOCTHIO, MapallIeTIbHON
WIN TIepIEHIUKYISPHON OCH LMIIMHAPA)

Konnueckast ToBEpXHOCTh, 00pa3yromme
KOHMYECKOW TTOBEPXHOCTH, OCh U
BEPIIMHA KOHMYECKOW TOBEPXHOCTH




Konyc: ocHOBaHUE 1 BepIIMHA,

8 00pasyroias ¥ OCh; IJIOIIalb OOKOBOM 1
MIOJHOM OBEPXHOCTHU
Yceu€HHBIN KOHYyC: 00pa3yromue 1

9 BBICOTA; OCHOBaHUS U OOKOBast
MOBEPXHOCTh
N300pakeHre KOHyca Ha INIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca

10 (TUTOCKOCTHIO0, MapajIeIbHON
OCHOBAHUIO, U MJIOCKOCTbIO, MPOXOIAIIEH
yepes BEPIIUHY)

1 KomOunamust ten BpaieHus u
MHOTOTPaHHUKOB
MHoOrorpaHHuK, ONMCaHHbIA OKOJIO

12 cdepsl; cepa, BiucaHHas B
MHOTOTPaHHUK WM B TEJIO BPAILCHUS

13 [Tonsatue 06 00bEMe. OCHOBHBIE
CBOIicTBa 00BEMOB TeI

14 O0béM nuIMHIpa, KOHyCa

15 O0BEM 1mapa u momaasb chepbl
[TonoGHBIE TENa B IPOCTPAHCTRE.

16 CooTHoIIEHN MEX Y TUIOIAIIMU
MOBEPXHOCTEH, 00BEMaMH MMOTOOHBIX TET

17 KonTtponbHas padoTa o temam "Tema
BpaieHus" u "O0bemsbl Ten"

18 BekTop Ha JI0CKOCTH U B IIPOCTPAHCTBE

19 CrioxeHue ¥ BhIYUTAaHUE BEKTOPOB

20 YMHOKXEeHUE BEKTOpa Ha YUCIIO




21

Paznoxxenue BekTopa 1o Tpém
HEKOMILJIaHApHBIM BekTopam. [IpaBuio
napajiiejacnurcaa

22

Pemenuie 3a1ay, CBSI3aHHBIX C
MIPUMEHEHUEM MPaBUJI JEUCTBUH C
BEKTOpaMU

23

IIpsimoyrosibHast cucTeMa KOOpPAMHAT B
npoctpanctBe. KoopanHaTel BeKTOpa.
[IpocTeiimue 3aga4n B KOOpAUHATAX

24

VYron mexny BekTopamu. CKanspHoe
NPOM3BEACHUE BEKTOPOB

25

Brrancnenue YIJIOB MEXKAY PSAMBIMU U
IJIOCKOCTAAMU

26

KoopanHaTHO-BEKTOPHBIN METOJ IIPU
pELICHUU TEOMETPUYECKUX 3a1a4

27

KoHTponbHas paboTa mo Teme "BekTopsl
Y KOOPJMHATHI B IPOCTpaHCTBE"

28

[ToBTOpenue, 0600IIeHNE U
cuctemaTu3anus 3HaHuil. OCHOBHbBIE
burypsl, GpakTel, TEOPEMBbI Kypca
TUTAHUMETPUH

29

[ToBTOpenue, 0600IIeHNE U
cuctemaTu3anus 3HaHuil. OCHOBHbBIE
burypsl, GpakTel, TEOpEMBbI Kypca
TUTAHUMETPUH

30

[ToBTOpenue, 0600IIeHNE U
cucTeMaTHh3anus 3HaHul. 3agadyu
TJIAHUMETPUH ¥ METOJIBI KX PEIICHHS




[ToBTOpeHme, 0600mIEeHNE 1

31 cUCcTEMATH3aIMs 3HAHUH. 3a1a9u 1
TUTAHUMETPUH U METOJIbI UX PEIICHUS
IToBTOpEeHME, 0000IIEHNE 1

1 cucrteMaTn3anys 3HaHu. OCHOBHEIE 1
¢burypsl, GpaxThl, TEOpEMBI Kypca
CTEpPEOMETPUU

33 HToroBast KOHTpOJIbHAs paboTa 1

14 [ToBTOpeHme, 0600mIEeHNE 1 1
cUCTeMaTHU3alus 3HaAaHUH

OBHIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

METOINYECKHUE MATEPHUAJIBI JJIS1 YYUTEJIA

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HNHTEPHET
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