MHWHHUCTEPCTBO IMPOCBEIIEHUA POCCUACKOM ®EJEPAIIIN
MunucrepcTBo o0pa3oBanus u Hayku PecnyOiuku TaTrapceran
HNcnonnnrebHbIi KOoMUTET CHACCKOr0 MYHMIUNAJIBHOTO paiioHa

MBOY "Aunrtonosckasa COII"

PACCMOTPEHO YTBEPXJIEHO

[lemarornaeckuM COBETOM Hupextop MBOY «AntonoBckast COLLDy
MBOY «AHTOHOBCKas Buxisaackuit AH.

COII» ITpuka3 Ne90

Iporokon Nel oT «15» aBrycra 2024 .

oT «15» aBrycra 2024 r.

PABOYASI ITIPOTPAMMA
(ID 867471)

yueOHoro npeamera «I'eomerpusi. ba3oBblii ypoBeHb»

s ooygaromuxes 10-11 kimaccoB

AHTOoHOBKa 2024



IMOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMmerpus» 0a30BOTO YpOBHS ISt
obyuarormuxest 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaibHOTO
roCyIapCTBEHHOT0 00pa30BaTEIbHOTO CTaHIAapTa CPEAHETO O0IIero 0Opa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, TMPEABSIBIIEMBIX K
MaTEeMaTHYeCKOMY OOpa30BaHUIO, ¥ TPAAWIIMN POCCHUICKOTO 0O0pa30oBaHUA.
Peanuzanusi mporpammbl o0ecrieurBaeT OBIAJEHNUE KIFOUYEBBIMU KOMITETCHIIUSIMU,
COCTABJISIIOIIMMHU OCHOBY JJI CaMOPa3BUTHsSI M HENPEPBHIBHOTO 0Opa3oBaHUS,
[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W II03HABATEIBHOIO PpPa3BUTHUS
JUYHOCTH 00YJarOIITUXCS.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETPHM Ha YpPOBHE CpPETHEro OOIIero
oOpa3oBaHusi OOYyCIOBJIIEHA MPAKTUYECKOW 3HAYUMOCTBIO METANpEAMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOyYEHHUS I'€OMETPUM B HAIPABIEHUU JUYHOCTHOIO
pa3Butus oOyuaromuxcs, (OpMUPOBaHUS (PYHKIMOHAIBHOW MaTeMaTUYECKOM
TPaMOTHOCTH, U3YYCHHUS APYTUX YUYEOHBIX AUCHMILINH. PazButne y oOyuarommxcs
MPAaBIWIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH T€OMETPHUYECKHX
abCcTpakuii, COOTHOUIEHHHM PEajJbHOrO0 M HAEAJbHOTO, XapakKTepe OTPaKEHUs
MaTeMaTUYeCKONM HayKOM SBJIEHUH M MPOLECCOB pEaJbHOIO MHpa, MECTe
T€OMETPHUH B CUCTEME HayK M POJIH MaTEeMaTHUYECKOTO MOJCTHPOBAHUS B HAYYHOM
MO3HAHUH U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
ydaluuxcs, a TakKe KAauyecTB MBIIUICHUsS, HEOOXOAMWMBIX JUIs aJanTalud B
COBPEMEHHOM 00I11eCTBE.

['eomeTpus siBiseTcs OAHUM M3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHETO
oOmero o0pa3oBaHus, TaKk KaK 00ECIEYMBAET BO3MOXKHOCTh HM3y4YEHUS Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMPaBICHHOCTH, TaK U TYMaHUTaPHOH.

Jlormueckoe MbIlIUIeHHE, (HOpPMHUPYEMOE NpPU H3YYEHHH OO0YyYarolIMMUCS
HNOHATUWHBIX OCHOB F'€OMETPHUH U OCTPOCHUHN LENOYKH JIOTUYECKUX YTBEPKACHUN
B XO/I€ pCIIEHUS TeOMETPHUYECKHX 3a7ad, YMEHHE BBIIBUTATh W OIMPOBEPraThb
TUIIOTE3bl HEMOCPEACTBEHHO MCHOJB3YIOTCS NPH PEUIEHUU 3a]1a4 €CTECTBEHHO-
HAYYHOTO IIMKJIA, B YaCTHOCTHU U3 Kypca (pu3uKu.

YMeHue opueHTHpPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX O00JACTIX AESITENbHOCTU uejoBeka. OpueHTalMs 4elloBeKa BO BPEMEHHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIMaJbHOro ObITHA, (opMma
OTPaXEHHUS OKPYXKAIOIIETO MHpA, YCJIOBHE YCIEIIHOTO TO3HAHHWS U AKTUBHOTO
npeoOpa3oBaHusl  JACUCTBUTENBHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU



oOpa3zaMu OOBEIUHSET pa3Hble BHUJBI y4E€OHOW U TPYJOBOW JAESITEIBHOCTH,
SBIISICTCS. OAHMM M3 TMPO(PECCHOHATHHO BAXKHBIX KA4YECTB, MOITOMY aKTyalbHa
3amadya GOpPMUPOBAHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBUAHOCTH OOpPa3HOIO MBILUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTAa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTA IO MHOTMM HaIIPABJICHUSM.

Ilenp ocBoeHuss mporpaMMmbl ydeOHOro Kypca «l'eomeTpusi» Ha 0a3oBOM
ypoBHE O0OyudeHusi — o0Omeo0pa3oBaTenbHOe W OOLIEKYJIbTypHOE pa3BHUTHE
oOydaromuxcst ~ 4yepe3  oOecreueHHe  BO3MOXKHOCTH  MPHOOpETEeHUs U
UCIIOJIb30BAaHUSl CUCTEMATUYECKUX TIE€OMETPUYECKMX 3HAHUW U JIEUCTBHUH,
CHEIU(PUYHBIX T€OMETPUHU, BO3MOXKHOCTU YCIEIIHOTO MPOIOJIKEHUST 00pa30BaHus
0 CMIEIUAIBHOCTSIM, HE CBA3aHHBIM C MPUKJIATHBIM HCIIOIH30BAaHUEM T€OMETPHH.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE WpeIHA3HayYeHa MJis
o0yJaromuxcsi CpeAHeN MIKOIbI, HE UCTIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYAHCHUN
Ha YPOBHE OCHOBHOI'O 001Iero oopaszoBanusi. Takum oOpa3oMm, oOydaromiygecs Ha
0a30BOM YpOBHE JOJDKHBI OCBOMTH OOIIME MAaTeMaTHYECKHE YMEHMUsI, CBA3aHHbIC
co cnenupuKOil TEeOMETPUU M HEOOXOIUMBIC IS KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM UMEIOT BO3MOXXHOCTh M3YyUWUTh T€OMETpHI0 Oosee
ri1yOoOKo, €clii B JajibHEHIIEM BO3HUKHET HEOOXOIMMOCTb B T€OMETPHUYECKHX
3HAHUAX B NPOPECCUOHATIBHON AESTEIbHOCTH.

JlocTmkeHre 1enu OCBOGHMS MPOrpaMMbl OOECIEUMBAETCS PELICHUEM
COOTBETCTBYIOIIMX 3anad. [IpHOpUTETHBIMH 3aJadyaMH  OCBOCHHS Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 knaccax sBISIOTCS:

e (opMHUpOBaHHE MPEACTABICHUS O TEOMETPUU KaK YacTh MHUPOBOM

KYJBTYpPbl U OCO3HaHHUE €€ B3aMMOCBSA3H C OKPYKAIOLUIUM MUPOM,;

e (opMHpOBaHHE MPEACTABICHUS O MHOTOTPAHHHMKAX W TellaX BpaICHHS
KaK O BOXHEHIINX MAaTEeMAaTUYECKUX MOJENSX, TO3BOJISIONINX OMUCHIBATDH
Y U3y4yaTh pa3Hbl€ SBJICHUS OKPYKAIOLEr0 MUPA;

e (dopMupOBaHME YMEHMs pAaclO3HAaBaTb Ha 4YEpTek,axX, MOJEISIX MU B
peaIbHOM MHUpPE MHOTOTPAHHHUKH U TeJa BPAICHHS;

e OBJIAJICHUE METOJAMU PEIICHHUsS 33/7a4 Ha MOCTPOCHUS HA M300paKEHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

o (opMHpOBaHME YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHATHSMH O
MHOTOTpaHHHMKaX U TeJlaX BPaLICHUs U UX OCHOBHBIMU CBOICTBaMU;

e OBJAJCHUE  QJITOPUTMAMH  PEHICHUS  OCHOBHBIX  THUIIOB  3ajad;
dbopMupoBaHHE YMEHHS TPOBOAWTH  HECIOXKHBIE JIOKa3aTeIbHBIC
paccy X JeHHUs B XOJAE pELIECHUS CTEPEOMETPUUECKHMX 3aJad U 3ajad C
IPAKTUYECKUM COJIEPKAHUEM;



e pPa3BUTHE UHTEJUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00yUarommxcs,
NO3HABATEJIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX YMEHUN, KPUTHUHOCTH
MBIIUICHUS;

o (dopmupoBaHUE PYHKIIMOHATIBLHON IPAMOTHOCTH, PEIIEBAHTHON T€OMETPUH:
YMEHHE PACIIO3HABAThH MPOSIBICHUS T'€OMETPUUYECKUX MOHITUH, 0OBEKTOB
Y 3aKOHOMEPHOCTEN B PEAbHBIX KU3HEHHBIX CUTYallUsAX U IPU U3YUECHUU
IpYruX  y4eOHbIX  MpPEIMETOB, MPOSBICHUA  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYyIMPOBATh WX Ha S3bIKE TEOMETPHUU U CO3/1aBaTh
Ir€OMETPUYECKHE MOJENHM, NPHUMEHITh OCBOCHHBIM TI€OMETPUYECKUI
anmapar I peleHus  [PaKTHUKO-OPUEHTHUPOBAHHBIX  3aJ1ad,
UHTEPHPETUPOBATH U OLICHUBATh MOJYYECHHBIE PE3YJIBTATHI.

OTIMYUATENHLHON OCOOEHHOCTBIO MPOTrPaMMBbI SIBIISIETCS BKIJIFOUEHHE B KypC
CTEPEOMETPUM B Hayaje €ro M3y4eHHs 3a/Jad, pellaeMblXx Ha YpOBHE
MHTYUTUBHOTO NTO3HAHUS, U ONpeAEIEHHBIM 00pa3oM opraHM3oBaHHasi padoTa Hal
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHUECKOIO U IPOCTPAHCTBEHHOIO
MBIIIJIEHUS, CTUMYJIMPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K
JAJIbHEUIIIEMY U3yYECHUIO ITPEAMETA.

[Tpennourenue oTAAETCA HAMNISIAHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IIPEIMETHO-
IIPAKTUYECKON JAESITENBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
YYAIIUXCS B Kypce€ CTEPEOMETPUU MPOBOAMUTCS 3a CUET pEeIIeHUs 3aJad Ha
CO3JJaHME  MPOCTPAHCTBEHHbIX O0Opa3oB M  3aJady Ha  ONEPUPOBAHHUE
IPOCTPAaHCTBEHHbIMH oOOpazamu. Co3naHue oOpa3a IPOBOAUTCA C OMNOPOW Ha
HarJasgHOCTh, a ONEpPUpPOBAaHME OO0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HarJIAIHOCTH, MBICJIEHHOTO U3MEHEHHSI €r0 UCXOAHOTO COJAEPIKAHMS.

OcHoOBHBIE cozepikaresbHble TMHUN Kypca «I'eomerpum» B 10-11 kmaccax:
«MHororpanHukn», «IIpsIMbIE U TIIIOCKOCTH B MPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTopsl 1 KOOpAUHATHI B IPOCTPAaHCTBE». POPMHUPOBAHNE JTIOTUYECKUX YMEHUN
pacmpenensierca He TOJIBKO M0 COJep)KaTelIbHbIM JIMHUSIM, HO W 1O T0JaM
0o0y4eHMS Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHusl.

Copepxanue 00pa3OBaHMs, COOTBETCTBYIOLIEE MNPEIMETHBIM pPE3yJbTaTaM
OCBOEHHUSI pabodeil mporpamMmbl, pacnpelneiéHHbBIM 10 TofaM oOydeHus,
CTPYKTYpHUpPOBAaHO TakuM oOpa3oM, 4YTOObl OBJAJECHHE T'€OMETPUUECKUMHU
MOHATUSMU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATENBHO U MOCTYNATENbHO, C
COOJII0/IEHHEM TIPUHIIUIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKIIIOUAJIUCH B
OOLIYI0 CHUCTEMY T'€OMETPUYECKUX MPEICTaBICHUM OOydaroIuXxcs, paciiupss U
yriay6ssist €€, oOpa3ysi IPOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE



Ha u3yyenne reomeTpun oTBOAUTCS 2 yaca B Heaento B 10 knacce u 1 yac B
Heaemo B 11 kmacce, Bcero 3a nBa roga o0ydenus - 102 y4eOHbBIX daca.



COJEPXAHHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMble M MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHSITUSI ~ CcTepeoMeTpuu. Touka, TmpsAMasi, IJIOCKOCTh,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIICJICTBUS U3 HUX.

B3aumHoe pacnofioxkeHue MpsSMbIX B MPOCTPAHCTBE: IE€peceKaroluecs,
napajuielibHble M CKpenuBaronuecs mnpsambie. [lapainensHOCTh NPAMBIX U
IJIOCKOCTEd B MPOCTPAHCTBE: MApPAJUIEIbHBIE TMPAMBIE B IPOCTPAHCTBE;
MapajuielIbHOCTh TPEX MPSAMBIX; NapAIIEIbHOCTh MPSAMON M IJIOCKOCTU. YTJIBI C
COHAIIPABJICHHBIMM CTOPOHAMHM; Yyroid MEXIy NpsSMbBIMU B TPOCTPAHCTBE.
[TapaiutenbHOCTH IJIOCKOCTEM: MapaJyICIbHbIC TTIOCKOCTH; CBOICTBa
napajiebHbIX IUiockocTel. [lpocreifiive mnpocTpaHcTBeHHbIE (UTYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapasiesenune;]; ToOCTPOCHUE CEUCHUN.

[leprieHIUKYJISIPHOCTDh MPSIMOM M TUIOCKOCTH: MEPIEHIUKYIISIPHBIEC MPSAMbBIC B
MPOCTPAHCTBE, MPSIMbIE MapajljieIbHbIE W MEPHEHAUKYJSIPHBIE K IJIOCKOCTH,
NpU3HAK MEPHEHAUKYISIPHOCTH MPSIMOM M IUIOCKOCTH, TeopemMa O MpsSMOM
MEPIEHIUKYJAPHON MIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YrOJI MEXAY NpPSIMON U
IJIOCKOCTBIO;  JABYTPAHHBIM  yroJl, JIMHEHWHBIA Yroa JBYTPaHHOTO  yTJa.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIIOCKOCTH, PACCTOSIHUE
OT MNOpsSIMOM 10  IJIOCKOCTH,  TpOeKUMust  (Urypbl  Ha  IIJIOCKOCTb.
[leprieHIUKYJISIPHOCTh ~ TUIOCKOCTEM: MpPU3HAK  MEPHEHIUKYJIIPHOCTH  JIBYX
IIOCKOCTEN. TeopemMa 0 TpEX MEePIEHIUKYIIAPaX.

MHoOrorpaHHuKu

[loHsATHE MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHTHI MHOTOI'PAHHUKA, BBHIMYKJIbIC
Y HEBBINYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA MHOrorpanHuka. [Ipusma: n-yronbHas
Mpu3Ma; rpaHd U OCHOBAHUS MPU3MBbI;, MpsiMas U HAKJIOHHAs MPU3MBbI; OOKOBas U
MOJIHAs MTOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienune]; U ero cporcrBa. llupamuna: n-yronpHas nupamujaa, TpaHd U
OCHOBaHME TTUPAMHUJIBI; OOKOBAsS W MOJTHAS TIOBEPXHOCTh MTUPAMHUIBI; TPaBUIbHAS U
yceu€HHas nupaMuga. OJIEMEHTbl TpPU3Mbl U nupamuabl. [IpaBuiibHBIC
MHOTOTPAHHUKU: TOHATHE MPABUILHOIO MHOTOIPAaHHUKA;, MpaBUJIbHASA MpU3MaA U
NpaBWIbHAS MHUPAMHUIA; NpPABUJIbHAs TPEYroJibHash MNHUpaMHAa W TPaBUIbHBIN
TeTpadp; KyO. IlpencraBieHue o TMpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadJp,
noAeKadip U ukocadp. CeueHust Opu3Mbl U TUPAMHUIBIL.

CummeTpuss B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIIBHO TOYKH, MPSIMOIA,
IUIOCKOCTU.  JJEMEHThl CUMMETPUM B MNHpaMHAaX, Napajuiesienuneaax,
MPaBWIbHBIX MHOTOTPAHHHUKAX.



Bblunicienue 31€MEHTOB MHOTOIPDAaHHUKOB: pE&Opa, JMaroHaiu, YIJIb.
[Inomans OOKOBOW MOBEPXHOCTM W TOJHOM MOBEPXHOCTH MPSIMOWU MPHU3MBI,
IJIOLAJb OCHOBAaHMW, TeopemMa O OOKOBOW IOBEPXHOCTU NPSIMOM MPU3MBIL
[Tnomane OOKOBOM TOBEPXHOCTM U TOBEPXHOCTH HPABUIBHOW MHpPaMUIbI,
TeopeMa O Iulomanu yceuéHHoM mnupamuapl. [loHstne 06 o00béMe. OOBEM
NUpaMUabl, TPU3MBI.

[Tonobubie Tema B mpocTtpaHcTBE. COOTHOMICHHS MEXIY IUIOMIAASIMH
MOBEPXHOCTEHN, 00bEMaMU TTOTOOHBIX TEJI.

11 KUIACC

Tena Bpamenus

[{nnuHapruyeckas ITOBEPXHOCTB, oOpasyroiue HAJIMHIPUYIECKON
MOBEPXHOCTH, OCh IWIMHIPHYECKONH TMOBEPXHOCTH. LIMIuHApP: OCHOBaHUS U
OOKOBasi MOBEPXHOCTb, OOpasylollas W OCh; IUIOMAAbr OOKOBOM U TOJHON
MOBEPXHOCTH.

Konunueckast moBepXHOCTh, 00pa3yroline KOHUYECKOM MOBEPXHOCTH, OCh U
BEpIIIMHA KOHWYECKOW MOBEpXHOCTH. KOHYC: OCHOBaHME M BepIIMHA, 00pa3yromas
U OCh;, IUIOMAAh OOKOBOM W TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
o0Opa3yrolne U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETP; IUIOMIAb MMOBEPXHOCTU CQEPBHI.
B3aumnoe pacnonoxenue cepbl U MIOCKOCTH; KacaTelbHas MIOCKOCTh K cepe;
IJI0IA/1b CEpHI.

N300paxenne Ten BpallleHus Ha TUIOCKOCTH. Pa3BépTka muimuHApa 1 KOHyca.

KoMOuHnanuu Ten BpalleHUss U MHOTOTPAaHHMKOB. MHOTOrpaHHUK,
OMMCaHHBIA OKoJIO cdepnl; chepa, BNHCAHHAS B MHOTOTPAHHUK, WJIH TEJO
BpaIlleHusl.

[Tonstue 06 066EMe. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 06 00BEME
IpSIMOYTOJIBHOTO Tapayienienumneaa M cienctsus u3 He€. OO0béM IUIMHApA,
koHyca. O0BEM 11apa u 1mIomaas chepsl.

[Tonobubie Tena B mnpoctpaHcTBE. (COOTHONICHUS MEXIY IUIOMIAAIMU
MOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX TEII.

Ceuennst mwiuHApa (MapauiebHO W TEPICHIUKYISIPHO OCH), CEUYCHHUS
KOHyca (MapajjieIbHOe OCHOBAaHUIO M TPOXOSIIEEe 4Yepe3 BEpIINHY), CEUCHHUs
mapa.

BeKTOpbl H KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockocTy U B mpocTpancTBe. ClI0KEHHE U BHIYUTaHNE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. Pa3nojkeHrne BeKTopa mo TpEM HEKOMIUTAHAPHBIM
BekTopaM. llpaBuno mapamnenenunena. Pemienne 3amad, CBS3aHHBIX C
NpUMEHEHUEM TMpaBWI JACUCTBUN ¢ BekTopamu. llpsimoyronpHas cucrema



KoopauHat B npoctpaHcTBe. Koopamnarel Bekrtopa. IIpocteitmme 3amaum B
KOOpJIMHATax. YTon Mexay Bekropamu. CKalasipHOE INPOU3BEIECHUE BEKTOPOB.
Brruncienne yrioB Mexay NpSAMBIMU M INIOCKOCTSIMU. KOoOpamMHaTHO-BEKTOPHBIN
METOJ IIPU PELICHUN T€OMETPUUECKUX 3a/1a4.



IIVIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS IPOTPaMMbl  y4eOHOTO MpeaMeTa
«MaremaTnkay XapaKTepu3yIOTCs:

I'paknanckoe BocnMTaHue:

c(hOpMHUPOBAHHOCTHIO TPAKAAHCKON MO3UIIMK 00YUaIOIIEerocs: Kak aKTUBHOTO
U OTBETCTBEHHOIO WI€HAa POCCUUCKOr0 OOIIECTBA, MPEACTABICHUEM O
MaTEMaTHYECKUX OCHOBaxX (PYHKIITMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaXJaHCKOro oOmecTtBa (BBIOOPHI, OMPOCHI M TIpP.), YMEHUEM
B3aMMOJICUCTBOBATh C COIMAJIbHBIMA HWHCTUTYTAMHM B COOTBETCTBUU C HX
GYHKIUSIMHA 1 Ha3HAYCHUEM.

IlaTpuoTnyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUNCKOMN TPaXKTAHCKON UACHTUYHOCTH, YBAKEHHUS K
MPOLIIOMY U HACTOSIIEMY POCCUMCKON MaTEMATUKH, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTUYeCKON IIKOJIBI,
K HWCIIONB30BAHUIO 3THUX JOCTKEHUU B JPYTHMX HayKax, TEXHOJOTHAX, cdepax
HYKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHHEM JTyXOBHBIX [EHHOCTEM POCCHIICKOTO HapoJa;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTHYECKUM IMPUMEHEHUEM JTOCTIKCHUN HAYKH U JIEATCITLHOCTHIO
y4E€HOTO; OCO3HAHUEM JIMYHOTO BKJIaa B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHUPY, BKIIOYAsl ACTETUKY MaTEMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pelIeHnH, paccyXIeHNN;
BOCITPUMMYHBOCTHIO K MATEMATHUECKUM aCTICKTaM Pa3IUIHBIX BHUOB HCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUS MPUMEHATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEpecax 3JJ0pOBOT0 U 6e30macHOro 0opasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHWE, COATAHCHUPOBAHHBINA PEKUM 3aHITHH U
OT/bIXa, peryisipHas puznuecKas akTUBHOCTH); (PU3UUYECKOTO COBEPIIICHCTBOBAHUS,
TIPY 3aHATUSAX CIIOPTUBHO-0370POBUTEIHHON JEATETLHOCTHIO.

TpynoBoe Bocnnuranue:

TOTOBHOCTBIO K TPYyHy, OCO3HAHUEM IIEHHOCTU TPYAOIIOOUS; MHTEPECOM K
pasnmuyHbIM  chepaM  MPOPECCHOHAIBHONW  JACATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPHIOKEHUSIMH, YMCHHEM COBEpIIAaTh OCO3HAHHBIA BBHIOOD
Oynymed mnpodeccur W peaqu30BbIBATH COOCTBEHHBIC IKU3HECHHBIC ILIAHBI;
TOTOBHOCTBIO W  CIOCOOHOCTHIO K MaTE€MaTH4YeCKOMY OO0pa3oBaHUIO U



caM0OOpa30BaHUIO Ha TPOTSHKEHWH BCEW >KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYACTHIO B PEIICHUU MTPAKTUYECKHX 33/1a4 MaTEMaTUYECKON HAIPABICHHOCTH.

JIKOJIOTHYECKOe BOCIIMTAHNE:

c(hOpMUPOBAHHOCTHIO HKOJOTUYECKON KYJIbTYphbl, MOHHUMAHUEM BIIHMSHUS
COLIMAJIBHO-DKOHOMHYECKUX IPOLIECCOB Ha COCTOSHUE NPHUPOAHONW U COLMAIIBHON
Cpelbl, OCO3HaHHMEM TJI00ATBPHOTO  XapakTepa HSKOJOTHYECKUX TMpodiem;
OpUEHTallMEe Ha NMPUMEHEHUE MaTeMaTUYECKUX 3HAHUM I PElIeHHs 3a7ad B
o0jacTu OKpyXawlleld cpepl, IJIaHUPOBAHUS TOCTYNIKOB U OIEHKHA WX
BO3MO>KHBIX MTOCIEACTBUM JJIsl OKPY>KaIOLIEH cpebl.

LleHHOCTH HAYYHOTO TIO3HAHMS:

c(hOpMUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOM MPAKTUKH, IMOHUMaHUEM
MaTEMaTUYECKOM HayKH Kak c@epbl UYeJOBEYECKOM AESATENbHOCTH, 3TaloB €€
Pa3BUTUS M 3HAYUMOCTH IS Pa3BUTHUS IUBUJIU3AIMH, OBJIAJICHUEM SI3BIKOM
MaTeMaTUKH M MaTEeMaTHYECKOM KyJIbTYpOH KaK CpPEICTBOM IO3HAHUS MUPAa;
TOTOBHOCTBIO OCYILIECTBIISATh MPOEKTHYI0 M HCCIEHOBATENbCKYIO AESITEIbHOCTD
WHINBUYaJTEHO U B TPYTIIIE.

METANIPEJMETHBIE PE3YJIBTATBI

MerarnpeaAMeTHbIE PE3yJIbTaThl OCBOCHMS MPOTPAMMbl Y4E€OHOTO MpeaMera
«MaremaTuka» XapaKTepU3yIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMY,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
oelicmsusiMuU, YHUBEPCANbHbIMU PeCYNAMUBHIMU OCUCBUIMU.

1)  Vuusepcanvhvie  no3nasamenvhvle  Oeticmsusi,  0Oecneuu8aOm
Gdopmuposanue 6a308bIX KOSHUMUBHBIX NpOYeccos obyuanwuxcsi (oceoeHue
Memo008  NO3HAHUSL — OKpYJcarwe2o  Mupa,  HpPpUMEHeHUe  JI02UYEeCKUX,
ucced08amenbCKux onepayull, ymeHut pabomams ¢ ungopmayueii).

Ba3oBble jiornyeckue JaeicTBUA:

e BBIABIIATH U XapaKTEPU30BaTh CYIICCTBEHHBIE MPU3HAKA MATEMAaTUYECKUX
00BEKTOB, TOHATUN, OTHOLICHUWA MEXIY MNOHATUSIMHU; (HOPMYITUPOBATH
OTIpeNie]ICHUST  TOHATHUN; YCTAaHABIMBATh CYIIECTBEHHBIM  IPHU3HAK
KJIacCU(pUKAIMU, OCHOBAaHUSA A1 OOOOIICHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3A;

e BOCIpPUHUMATH, (OopMyIUpOBaTH U  MPeoOpPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbIE U OTpULIATEIbHBbIC, CAMHUYHBIC, YACTHbIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATHP  MAaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3U U
npotuBopeursi B (aKkTax, MAHHBIX, HAONIOACHUSX U YTBEPKICHUSIX;
npeasiaraTh KpUTEPHUH JIJIsl BBISIBIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUUIA;



e JleJaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JIEOYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUECHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

e TMPOBOJHUTH CaMOCTOSITEJIbHO J0Ka3aTeIbCTBA MaTeMaTUYECKHUX
YTBEPKACHUM (IIpsIMbIE U OT IPOTUBHOIO), BHICTPAWBATh apryMEHTAIMIO,
OPUBOJUTH NPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY)KJIEHUS U BBIBOJBL

e BbBIOMpaTh cmoco0 pemieHus y4yeOHOW 3ajaud (CpaBHHMBATh HECKOJIBKO
BApHAHTOB pEIICHHs, BBHIOMpATh Hanboyiee MOAXOASIIMUNA C YYETOM
CaMOCTOSITEJIbHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble uccienoBareJbcKue 1eMCTBUA:

e HCIIOJNB30BaTh BONPOCHI KaK MCCIENOBATEIBLCKUI MHCTPYMEHT MO3HAHMS;
dbopMynupoBaTh BOMPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MpodIEeMYy,
yCTaHAaBIMBaTh HMCKOMOE M  JaHHoe, (OpMUPOBATh  THIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

e IPOBOJHUTH CaMOCTOATEJIEHO CIUTAHUPOBAaHHBIN DKCIIEPUMEHT,
UCCJIEIOBAHNE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTU4EeCKOIo
o0BbeKTa, SIBICHHSA, TMPOLECCA, BBIABICHUIO 3aBUCHUMOCTEH MEXITY
00BbEKTaMu, SIBJICHUSAMHU, IIPOLIECCaAMU;

e CaMOCTOSITEJIBHO (POPMYIMPOBATH OOOOIIEHHS U BBIBOJBI IO PE3yJIbTaTaM
IPOBEAEHHOIO HAOJIOEHUS, UCCIIEOBAHMS, OLEHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJOB U 000OIICHHIA;

e TMPOTHO3MPOBATH BO3MOXHOE PAa3BUTHE IPOLIECCA, A TAKKE BBIIBUIaTh
IIPEATIOIOKEHNS O €70 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c undgopmanmueii:

e BBIABJIATH AePUINTHI HHPOPMAIUH, NAHHBIX, HEOOXOAMUMBIX NJISi OTBETA
Ha BONPOC U JJI PELICHUS 33a4H;

e BbIOMpaTh HMHPOPMALMIO U3  HUCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH UH(POPMALIUIO
Pa3IMYHBIX BUJOB U (DOPM IIpEICTaBICHHS;

e CTPYKTYpUpOBaTh MH(POPMALIMIO, IPEICTABIATh €€ B Pa3Iu4HbIX (popMax,
WUTIOCTPUPOBATH TpadUuEeCcKH;

e OLCHUBATH HaJEXKHOCTD uHbOopMaluu 1o CaMOCTOSITEJIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

2)  Yuueepcanvuvie Kommynuxamueuvie Oeucmsus, obecneuusaom

cpopMupo8aHHOCHb COYUATLHBIX HABLIKOS 00YYAIOUJUXCSL.

OO0menne:

e BOCHOpPUHUMATL U (OPMYJIHUPOBATh CYXKIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIETSIMU OOIICHHUS; ICHO, TOYHO, IPAMOTHO BbIpa)kaTh CBOIO



TOYKY 3pPEHHUSI B YCTHBIX U MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IO
XOJly peLeHUs 3a/1a4i, KOMMEHTUPOBATh MOJYYEHHBIN pPe3yJIbTaT;

B X0/ OOCY>KIEHHS 3a7aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIaEMOU TEMBI,
po0JIeMBbl, pelIaeMon 3a/1auM, BbICKAa3bIBaTh UJI€U, HALICJIEHHbIE HA TIOUCK
pelIeHHUs; CONOCTaBIATH CBOM CYXIECHHMS C CYXACHUSAMU JAPYTHX
YYACTHHKOB AUanora, OOHapy>KMBaTh Pa3IMuM€ U CXOJCTBO IMO3HIIMM; B
KOPPEKTHOH popme GpopMyarpoBaTh pa3HOIIIACHs, CBOM BO3PAKCHHUS,
NPEACTaBIATh  pE3yJbTaThl  PEIICHHS  3aJa4yd,  SKCIEPUMEHTA,
UCCIIEIOBaHMsI,  IPOEKTa;  CAMOCTOSITENbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS € YYETOM 3a/1a4 MPE3eHTAauU U OCOOEHHOCTEN ay JUTOPUH.

CorpyaHu4ecTBo:

3)

NOHMMATh W HWCHOJb30BaTh  IMpPEUMYyIIECTBA  KOMaHIHOM U
WHIMBHUIYAIbHON pabOThI MPU pEllIeHNH Y4eOHbIX 3a/1a4; MPUHUMATh 11eJTb
COBMECTHON JE€ATEIbHOCTH, IUIAHMPOBAaTh OPraHU3alHI0 COBMECTHOMN
paboThL, pacrpeAesaTh BUIAbl paboT, JOroBapUBaThCs, 00CYK1aTh MPOLIECC
U pe3yJbTaT paboThl; 00001IaTh MHCHHS HECKOJIBKUX JIIOJICH;
y4acTBOBATh B TPYMIOBBIX (hopMax paboThI (00CyxkaeHMSI, 0OMEH MHEHUH,
«MO3rOBBIE HITYPMBI» W HWHBIE); BBINOJIHATH CBOIO YacTb padOThl U
KOOPAMHUPOBATb CBOM JICHCTBUS C JAPYTMMH YJ€HAMH KOMAaH/bI;
OLICHMBATh KAa4y€CTBO CBOErO BKJIaJa B OOMIMHA MPOAYKT MO KPUTEPUSIM,
c(hopMyTUPOBaHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeus, obecneuusaiom

Gdopmuposare cmMviCl08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCMIU.
Camoopranusamnus:

COCTABJISITh TUIaH, AJITOPUTM PEIICHUS 3a]1a4uH, BRIOUPATh CIIOCO0 pelieHuUs
C YU4€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIaJIeTh HABBIKAMHM II03HABATEJIbHOM peduieKcuM KaK OCO3HAHUS
COBEPIIAEMBIX JECUCTBUH U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BIAJCTh CHOCOOAMH  CaMONPOBEPKH, CAMOKOHTPOJIA TMpolecca |
pe3ysbTaTa pelIeHus MaTEMaTHYECKOM 3a/1a4H;

MPEABUNCTh TPYAHOCTH, KOTOPHIE MOIYT BO3HUKHYTH IIPU PEIICHUU
3aJlaud, BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSATEILCTB, TAHHBIX, HAMICHHBIX ONTHOOK, BHISIBIICHHBIX TPYIHOCTEH;
OIICHMBAaTh COOTBETCTBUE peE3yjibTaTa I€IM U YCJIOBUSM, OOBSICHSTH
MIPUYUHBI JIOCTUKECHUA WM HEHOCTHXKEHHS PE3YJIbTATOB JIESATEIIBHOCTH,
HaxOJHUTh OIMHMOKY, 1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJbBTATBI
10 KVIACC

OmneprpoBaTh MOHITHIMHE: TOYKA, IPSMas, TNTIOCKOCTb.

[TpMEHATh aKCHOMBI CTEPEOMETPHU M CICJACTBUSA W3 HHUX IIPH PEIICHUU
TCOMETPHUCCKHX 3ajay.

OnepupoBaTh MOHATUAMU: MAPALICIEHOCTh M TIEPIICHIUKYJIIPHOCTD MPSAMBIX
Y TJIOCKOCTEMN.

KnaccuduimpoBaTh B3aUMHOE pAaCIOIOKEHHUE TPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATHSIMHM: JIBYI'PAHHBIM yroJI, TpPaHW JBYIPAHHOTO YIJIa,
pebpo NBYrpaHHOTO YTJIa; JUHEWHBIA YroJl ABYTPAaHHOTO yria; TpajycHas Mepa
JIBYTPAHHOTO yTJIa.

OmnepupoBaTh TOHATHUSAMH: MHOTOTPAHHHK, BBIMYKJIBIH W HEBBITYKIIBINA
MHOT'OTPaHHHMK, 3JICMCHTHI MHOT'OTPaHHHKA, TPABHIIBHBI MHOTOI'PaHHUK.

PacriosnaBaTh OCHOBHBIC BHJBI MHOTOI'PAaHHUKOB (IMHpamMuaa; IpHU3Ma,
IPSIMOYTOJIBHBIH IMapauiesienue]], Ky0).

KnaccudummpoBath ~ MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJIA
KJIacCU(pUKAIMK (BBIMYKIbIE W HEBBINYKJIBIC MHOTOTPAHHUKH, TPaBUIbHBIC
MHOTOTPaHHHKH; MPSMBIC U HAKJIOHHBIC IPU3MBI, TApaJIICIICITATICBI ).

OmnepupoBaTh MOHATHIMH: CEKyIas INIOCKOCTh, CEYCHHE MHOTOTPaHHUKOB.

OOBSCHATH IPUHIIUIIBI IOCTPOCHUS CEUSHUH, UCITONIB3YST METO/T CJICIOB.

CTpouTh cEUeHUS MHOTOTPDAaHHUKOB METOJOM  CJICJOB, BBINIOJHATH
(BBIHOCHBIC) IUIOCKUE YEPTSIKH W3 PUCYHKOB IMPOCTBIX OOBEMHBIX (DHUTyp: BHI
CBEpXY, COOKY, CHHU3Y.

Pemath 3amaun Ha HAXOXKJICHUE TEOMETPHUYCCKUX BEJIMUMH O 00pa3iiaM Wiu
ITOPUTMaM, TPUMEHSS W3BECTHBIC AHATUTHYECKHE METONbI TP PEIICHUU
CTaHIApPTHBIX MAaTeMaTHYCCKUX 3a/1ad Ha BBIYUCIICHHUE PACCTOSHUN MEXIy IBYMS
TOYKAMH, OT TOYKH JO TMPSAMOH, OT TOYKH JO IUIOCKOCTH, MEKIY
CKPCIIUBAOIIUMUCS TTPSIMBIMHU.

Pemath 3amaun Ha HAXOXKJICHUE TEOMETPHUYCCKUX BEJIMUMH O 00pa3iiaM Wiu
JITOPUTMaM, TPUMEHSS W3BECTHBIC AHATUTHYECKHE METONbI TP PEIICHUU
CTaHIApPTHBIX MAaTEMaTHYECKUMX 3aJad Ha  BBIYUCICHHE YIJIOB  MEXIY
CKPCIIMBAIOIIUMHUCA TPSIMBIMHA, MEXKIy TMNPSIMOH M  IUIOCKOCTBIO, MEXIY
IUTOCKOCTSIMH, JIBYTPaHHBIX YTJIOB.

Breraucnate 00bEMBI M IIOMAAN MTOBEPXHOCTEH MHOTOTPAHHHKOB (IIpH3Ma,
nupaMua) C TpUMEHEHUEM (GOpMys; BBIYHCIATH COOTHOIICHHS MEXIY
TUTOIIAIIMH TTOBEPXHOCTEH, 00bEMaMHM MTOT0OHBIX MHOTOI'PAHHUKOB.



OnepupoBaTh MNOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LEHTP, OCh H
IJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U MJIOCKOCTh CHMMETPUH (PUTYPBHI.

W3Bnekatb, mpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HH(DOpPMALHIO O
IPOCTPAHCTBEHHBIX M'€OMETPUUECKUX (PUTypax, MPEJICTABICHHYIO Ha YEpTEXKaxX U
pUCYHKaX.

[IpumeHsaTh reomerpuueckue (akTbl UIsl PELICHHS CTEPEOMETPUYECKHUX
3aJ1a4, MPEANOJaraloInX HECKOIbKO 1IAroB PEIICHHMS], €CH YCIOBHS TPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IpumeHATs mpoCTEWIIME IPOrpaMMHBIE  CPEICTBA W AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKHX 3a/1a4.

[IpuBoAMTH TpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPONE U
YKU3HH, PACIIO3HABATH MPOSIBJIEHUE 3aKOHOB F€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MONy4YEHHBbIE 3HAHUS Ha MPAKTHUKE: aHAIU3UPOBATh pPEAbHBIE
CUTyallUM W NPUMEHATh HU3Y4YCHHBIE IOHATUS B IPOLECCE IIOMCKA PEIIEHUs
MaTeMaTHYecKu C(HOPMYJIUPOBAHHONW MPOOJIEMbl, MOJAEIUPOBATh pPEaJbHBIC
CUTyallUM Ha S3bIKE TE€OMETPHM, MCCIEI0BAaTh MOCTPOCHHBIE MOJEIN C
UCTIOJIb30BaHUEM T€OMETPUUICCKUX MOHATHI U TeOpeM, arrmapara anreOpsl; pemaTh
IIPAKTUYECKHE 3a/1a4U, CBA3aHHBIE C HAXOKIECHUEM N€OMETPUYECKUX BEITUYMH.

11 KUIACC

OnepupoBaTh NOHATHUSAMH: MIIMHAPUYECKAs ITOBEPXHOCTh, OOpa3yIoIIue
UAJTUHIPUYECKOW  MOBEPXHOCTH;,  IWIMHAP,  KOHUYECKas  IOBEPXHOCTb,
oOpa3yromre KOHNIECKOH MTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBate Tena BpareHus (MHUIMHAP, KOHYC, cdepa U map).

OOBSACHATH CIIOCOOBI TTOTYYSHHUSI TEJI BPAIIICHHUS.

KnaccudummpoBats B3auMHOE paciionokeHne chepol U MITOCKOCTH.

OnepupoBaTh MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTA, BHICOTA
CETMEHTA; MIAPOBOM CJIOM, OCHOBAHUE WIAPOBOTO CJIOS, BBICOTA IIAPOBOrO CIIOS;
IaPOBOU CEKTOP.

Boruucnare  00bEMBI M IUIOMIAAXM  TMOBEPXHOCTEH TEJI  BpallCHUS,
FEOMETPUYECKUX TEJl C TPUMEHEHUEM (DOPMYII.

OnepupoBaTh TMOHATHSMH: MHOTOTPAaHHUK, BIHCAHHBIH B chepy ®
OTMMCAaHHBIA OKOJIO cdepsl; chepa, BOUCAHHAS B MHOTOTPAHHHUK WIIA TEJO
BpAILICHUA.

Boauciare COOTHOIIGHHS MEXKIY IUIOMIAISIMHU MOBEPXHOCTEH U 00BEMaMuU
ITOJOOHBIX TEI.

N300pakath m3ydaemble (PUTYpHI OT PYKH W C TMPUMEHEHHEM IPOCTHIX
YepPTEIKHBIX NHCTPYMEHTOB.



BoInonHATE (BBIHOCHBIE) IIIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX OObEMHBIX
¢quryp: BUI cBEpXy, COOKY, CHU3Y; CTPOUTh CEUYEHHUS TEJ BPAILCHHUS.

W3BnekaTh, HWHTEPOPETHPOBATH M MNpeoOpa3oBbIBaTh HHPOPMALHIO O
IPOCTPAHCTBEHHBIX M'€OMETPUUECKUX (PUTypax, MPEJICTABICHHYIO Ha YEpTEXKaxX U
pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BpImonmHATE EWCTBUSA CIOKEHUS BEKTOPOB, BBIYMTAaHHUS BEKTOPOB U
YMHOXXEHHS BEKTOpa Ha YUCIO, OOBSICHITh, KAKUMH CBOWCTBAMHU OHU 00J1a/1a10T.

[TpumeHATh paBUIIO Mapajuieaenunea.

OnepupoBaTh NOHATHIMU: JEKAPTOBBI KOOPJANHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXAY
BEKTOPAMHU, CKAIIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxomute cyMMy BEKTOPOB U IIPOU3BEIECHHUE BEKTOPA HA YHCIIO, YTOJ MEXKIY
BEKTOpPAMH, CKaJspHOE IPOU3BEIACHUE, PpACKIAAbIBaTh BEKTOp IO JBYM
HEKOJUJIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[TpumensaTy reomerpuyeckue (HaKTbl JUIsl PEUICHUS CTEPEOMETPUUYECKUX
3a1a4, IPEANOJIaraloliuX HECKOJIBKO IIaroB PELICHMs, €CIIA YCIOBUS IPUMEHEHHUS
3a/71aHbl B IBHOU (popMme.

Pemare mpocreiimme reoMeTpudecKue 3aladyd Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemate 3amaum Ha JOKa3aTelbCTBO MATEMAaTUYECKUX OTHOLICHWM U
HaX0KJIEHUE F€OMETPUUECKHUX BEJIMYMH 110 00pa3laM Wil aJlrOpuTMam, MpUMEHss
W3BECTHBIE METO/bI IPH PEIIEHUH CTAHAAPTHBIX MAaTEMATHYECKHUX 3aa4.

[IppuMeHATp MpOCTEHIIME MNPOrPAMMHBIE  CpPEICTBA M AJIEKTPOHHO-
KOMMYHUMKAIIUOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTE IpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
YKW3HU, PACTIO3HABATh IIPOSIBJIEHUE 3aKOHOB T'€OMETPUHU B HCKYCCTBE.

[IpyMEHATh TMOMY4YECHHBIE 3HAHMS HaA IPAKTUKE: AHAIU3UPOBATH pPEAJIbHBIC
CUTyallUH W IPUMEHATh HW3YYEHHBIE IIOHATHS B MNPOLECCE IOUCKA PEIICHUS
MaTeMaTH4ecKu C(HOPMYJIUPOBAHHONM MPOOJIEMbI, MOJAEIUPOBATh pPEaJbHBIC
CUTyallUd Ha sA3bIKE TI'E€OMETPUH, MCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
UCTIOJIb30BaHUEM T€OMETPUUICCKUX MOHATHI U TeOpeM, arrmapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNUX BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
KonTpoabu I[pakTnyeck
n/n NMPOrpaMMbl Beero oOpa3oBaTeJibHbIE
ble padoThI ue padboThbl
pecypcsl
1 BBenenue B crepeoMeTpuio 10 https://uchi.ru/?-
) [TpsiMble U MIIOCKOCTH B HpOCTpaHCTBe.U 2 | hitps://uchi.ru/?-
[TapanmienbsHOCTh MPSMBIX U IIOCKOCTEN
3 HepneHz[mfyn;IpHocrb MPSIMBIX U 12 hitps://uchi.ru/-
MJIOCKOCTEH
4 Vbl MeXAy NpSIMBIMU U TIOCKOCTSIMU 10 1
5 MHororpaHHUKu 11 1
6 OO6bEMBI MHOTOIPaHHUKOB 9 1
7 [ToBTOpEHME: ceueHUs], PACCTOSHUS U YTJIbI 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0



https://uchi.ru/?-
https://uchi.ru/?-
https://uchi.ru/?-

11 KIIACC

KoanuecTBo yacos DJIeKTPOHHBIE

HaumeHnoBaHue pa3aeioB U TeM uu@poBbIe
Ne /i P Konrtpoasnsl | Ilpakruyeckn (pp )

NpOrpamMmbl Bcero o0pa3oBaTejbHbIe

e padoThI e padoThbl
pecypcsl

Tena BpameHus 12

OOBEMEBI TET 5 1

BekTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1

[ToBTOpEeHME, 0000MIIEHNE, 7 1

CUCTeMaTH3allusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne i/

Tema ypoka

Koan4yecTBO 4acoB

JlaTa

U3y4YeHHs

KonTpoabHbl

Bcero
e padoThI

IMpakTuyeckun
e padoThI

IJIaH

(akr

DJIeKTPOHHBIE
mudposbIe
oOpa3oBaTeIbHbI
e pecypchl

OCHOBHBIE TTOHATHUSA CTCPCOMCTPHU: TOYKA,
npsiMasi, INOCKOCTh, IPOCTPAHCTBO.
[IpaBuna n3o0paxeHus: Ha pUCYHKaX:
N300pakKeHHsI TUIOCKOCTEH, MapauIeIbHbBIX
IpsAMBIX (OTPE3KOB), CEPEAUHBI OTPE3Ka

https://uchi.ru/?-

TToustie 00 akCMOMATHYECKOM
MOCTPOCHUHU CTEPEOMETPUHU: aKCHOMBI
CTEPEOMETPHH U CICACTBUS U3 HUX

TToustie 00 akCMOMATHYECKOM
MOCTPOEHUU CTEPEOMETPUHU: AKCHOMBI
CTEPEOMETPHUHU U CIEACTBUS U3 HUX

TToustie 00 akCMOMATHYECKOM
MOCTPOEHUU CTEPEOMETPUHU: AKCHOMBI
CTEPEOMETPHUHU U CIEACTBUS U3 HUX

TToustie 00 akCMOMATHYECKOM
MOCTPOCHUU CTEPEOMETPUHU: AKCHOMBI
CTEPEOMETPHUHU U CIEACTBUS U3 HUX

https://uchi.ru/?-

B3anMHOE pacnosiokeHue NpsIMbIX B
IIPOCTPAHCTBE: IIEpeceKaroIuecs,
napajielIbHble U CKPEIUBAIOLINECs
HpsIMBIE



https://uchi.ru/?-
https://uchi.ru/?-

[TapasnaenbHOCTb NPSAMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE: NapalIebHbIE IPSIMbIE B
MIPOCTPAHCTBE; MAPAJUIEIbHOCTh TPEX
MPSIMBIX

[TapamienbHOCTE IPSIMBIX U IJIOCKOCTEN B
npocTtpancTie: [lapamienbHOCTh IPAMON U
IJIOCKOCTH

Vw1 ¢ COHAITpaBJICHHBIMU CTOPOHAMU

https://uchi.ru/?-

10

Yron MCKAY NPAMBIMHA B ITPOCTPAHCTBE

11

Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE

12

[TapamienbHOCTH IIIOCKOCTEN:
NapajuiesibHbIE IIIOCKOCTH

13

CBolicTBa mapajiCJIbHbIX MJIOCKOCTEH

14

IlonsTus: MEpCCCKaroImureCs MI0CKOCTH,
NepeceKaromumecs npsamas 1 rmiI0CKOCTb

https://uchi.ru/?-

15

IlonsTus: MEpCCCKaroImmrecCs MmiI0CKOCTH,
NepeceKaromumecs npsamas 1 rmiI0CKOCTb

https://uchi.ru/?-

16

3HAKOMCTBO C MHOI'OI'paHHUKaMHU,
I/1306pa)KCHI/IC MHOI'OI'PaHHHUKOB Ha
PUCYHKaX, Ha TPOCKIHUOHHBIX YCPTECIKAX

https://uchi.ru/?-

17

HavanbHble cBeieHus 0 KyOe U mupamu/ie,
ux pa3BEpTKU U Mozenu. CedeHus
MHOTOTPaHHUKOB

18

HavanbHble cBeieHus 0 Kyoe U mupamu/ie,
ux pa3BEépTKU U Mozenu. CedeHus
MHOTOTPaHHUKOB

19

[Ipocreiimme mpocTpaHCTBEHHBIEC (GUTYPHI

https://uchi.ru/?-



https://uchi.ru/?-
https://uchi.ru/?-

Ha TUIOCKOCTH: T€Tpa’ap, KyoO,

napajuieenumnes

20 [TocTpoenue ceueHuit

21 ITocTpoenue ceueHuit
KonTposbHas pabora nmo reme

” "TIpsiMble H IJIOCKOCTH B
npocrpancrse. IlapanieabHocTs
NPSIMBIX U IJIOCKOCTER"
[lepnieHIUKYIAPHOCTH NPAMOU U

23 IUIOCKOCTH: NEPIEHAUKYIISIPHBIE TIPSMBbIE B
IIPOCTPAHCTBE

4 [IpsimMble napajienbHbIE U
NEePIEHIUKYJIIPHBIE K IIJIOCKOCTH

)5 [Tpsimble napasuienbHbIe U
NEPIEHIUKYJIAPHBIE K IIJIOCKOCTH

26 [Tpu3sHak neprneHuKyIIpHOCTU IPSIMOU U hitps://uchi.r/?-
IUIOCKOCTH

7 [Ipu3Hak nepneHauKyJISpHOCTH IPSIMOU U
IIJIOCKOCTH

)3 TeopeMa 0 psIMO¥ NTEPIIEHIUKYIIAPHOU
IIJIOCKOCTH

29 Teopema o npsAMON NEPIEHAUKYIAPHON
IUIOCKOCTH

30 Teopema o npsAMON NEPIEHAUKYIAPHON hits://uchi.rw/-
IUIOCKOCTH

31 [lepneniuKynsip U HaKJIOHHBIE:

PaCCTOAHUEC OT TOUKHU O INIOCKOCTH,



https://uchi.ru/?-
https://uchi.ru/?-

paccTosiHUE OT MPSIMOM 710 IIIIOCKOCTH

32

[leprieHaUKYNISp U HAKIOHHBIE:
paccTosiHue OT TOYKHU J0 TIOCKOCTH,
paccTosiHUE OT MPSIMOM 110 IIIIOCKOCTH

33

HepneHz[I/IKmep 1 HAKJIOHHBIC:
pacCTOAHUC OT TOUYKH J0 IIJIOCKOCTH,
pacCToOAHUC OT HpHMOﬁ J0 IINIOCKOCTH

34

HepneHz[I/IKmep K HAaKJIOHHBIC:
pacCTOAHUC OT TOUYKH J0 IINIOCKOCTH,
pacCToOAHUC OT HpHMOﬁ J0 IINIOCKOCTH

https://uchi.ru/?-

35

VYTIIBI B IPOCTPAHCTBE: YTOI MEKIY
IIPSIMOM U INIOCKOCTBIO

36

JIByrpaHHBIN yroJi, TMHEHHBIN Yol
JIBYI'PAHHOIO yTJla

37

JIByrpaHHBIN yroJi, TMHEHHBIN Yol
JIBYI'PAHHOIO yTJla

38

[lepneHaAUKYJISIPHOCTD MIJIOCKOCTEM:
MIPU3HAK NEPIIEHIUKYISIPHOCTH JIBYX
IIJIOCKOCTEN

39

[lepneHAUKYISIPHOCTD MIIIOCKOCTEM:
MPU3HAK NEPIIEHIUKYISIPHOCTH JIBYX
IIJIOCKOCTEN

https://uchi.ru/?-

40

[IepneHAMKyYIAPHOCTD INIOCKOCTEN:
IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IJIOCKOCTEU

41

TeopeMa 0 TpEX nepHeHAUKYIISIPAX

42

Teopema o0 TpEX nepreHauKyIsIpax

https://uchi.ru/?-



https://uchi.ru/?-
https://uchi.ru/?-
https://uchi.ru/?-

43

TeopeMa 0 TpEX nepHeHAUKYIISIPAX

44

KonTpoabHas pa6ora no remam
"TlepieHANKYJISIPHOCTH PSAMBIX 1
miockoctTeil" u " Yriabl MexIy
NPSAMBIMH U IUIOCKOCTAMHA "'

45

ITonsTue MHOTI'OI'paHHHUKA, OCHOBHBIC
QJIEMCHTBI MHOT'OI'paHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIC MHOT'OT'PAHHUKH, pa3BépTKa
MHOI'OrpaHHHUKa

46

IIpusma: n-yrosnbHas Ipu3Ma; rpaHu U
OCHOBAHUSA IIPU3MBI; IIPsIMas U HAaKJIOHHAs
pU3MbL; OOKOBasI U MOJIHASI IOBEPXHOCTh
IIPU3MBI

https://uchi.ru/?-

47

[Tapannenenumnen, NpsMOyroJbHbIN
napajuie’enunes 1 ero CBoicTna

48

HI/IpaMI/II[aI n-yroJjibHad Imupamu/ia, rpanu
H OCHOBAHHUC ITUPAMUbI; OOKOBas U
ITOJIHAasA IMOBECPXHOCTDh ITUPAMU/IbBI;
IIpaBUJIbHAaA U yCG‘IéHHaﬁ nupaMuaa

49

IIpaBuiIbHBIE MHOIOTPAHHUKHU: IIOHSITHE
IIPAaBUWJIBHOTO MHOTOT'PAHHUKA;
IIpaBWIbHAs NPU3Ma U NPABUIIbHAS
NUpaMuaa; TpaBUWIbHAs TPEYTOJIbHAS
nMpamMuIa ¥ MPaBHIbHBIA TETPadIp; KyO

50

HpeZ[CTaBJ'ICHI/IC O ITPaBUJIbHBIX
MHOI'OI'paHHHUKAaX: OKTasAp, A0ACKa’ AP U
HKOCasIp.

51

CuMMeTpHs B MPOCTPAHCTBE: CUMMETPUS



https://uchi.ru/?-

OTHOCHUTCIIBHO TOYKH, HpSIMOfI, IIJIOCKOCTH.

OJEeMEHTEI CUMMCTpPHUU B IIUpaMUIax,
napamicjicnmicaax, nmpaBUJIbHbIX
MHOTI'OI'PaHHHUKax

BriunciieHue 2j1eMEHTOB

52 MHOTOTPaHHUKOB: péOpa, UaroHaiu, 1 0 0 https://uchi.ru/?-
YTJIbI
[Tnomans OOKOBOI MOBEPXHOCTH U
53 IIOJIHOM ITOBEPXHOCTHU IIPSIMOM MPU3MBI, | 0 0
IUI01IA/lb OCHOBAaHUM, TeopeMa 0 OOKOBOM
MIOBEPXHOCTH MPSMOU TIPU3MBI
[Tnomans OOKOBOI MOBEPXHOCTH U
54 MOBEPXHOCTH TPABUIIBHOW MTUPAMUJIBI, ! 0 0
Teopema O IJIoIaIu OOKOBOM
HOBEPXHOCTH YCEUEHHON MUPaMHU/IbI
5| Mnororpammr ! ! :
56 [Tonsitrie 06 00BEME 1 0 0
57 O06BEM TUpamMuabl 1 0 0 https://uchi.ru/?-
58 O06bEM nupamuIbl 1 0 0
59 O0BEM TUpaMu bl 1 0 0
60 O06bEM nupamuibl 1 0 0
61 O0BbEM TPU3MBI 1 0 0
62 O0BbEM TPU3MBI 1 0 0 https://uchi.ru/?-
63 O0BbEM ITPU3MBI 1 0 0
64 KonTpoabHas pa6ora no reme 1 1 0

"O0BbEMBI MHOTOTPAHHUKOB "'



https://uchi.ru/?-
https://uchi.ru/?-
https://uchi.ru/?-

65

[ToBTOpenue, 0600IICHNE CUCTEMATH3ALUS
3Hanuil. [locTtpoenue ceuenuii B
MHOTOTPaHHHUKE

66

IToBTOpeHune, 0000ImEeHNE CHCTEMATH3ALUS
3HaHUU. BpIUKCIIEHHE PACCTOSIHUI: MEXAY
JIBYMs TOYKaMH, OT TOYKH 10 NPSIMOH, OT
TOYKH JI0 IIJIOCKOCTH, MEKIY
CKPEIIMBAOIIUMHUCSA TPSIMBIMU

67

Hrorosasi kKoHTpoJIbHAsSI padoTa

68

[ToBTOpenue, 0600IIEHNE CUCTEMAaTU3AIUS
3HaHUW. Beruucienue yriios: Mexay
CKPELIMBAIOIIMMHUCS IPSIMBIMU, MEKY
IIPSIMOM U INIOCKOCTBIO, IBYTPaHHBIX
YIJI0B, YIJI0B MEXAY IIOCKOCTIMU

https://uchi.ru/?-

OBIIEE KOJIMYECTBO YACOB 10
[NPOTPAMME

68



https://uchi.ru/?-

11 KIIACC

Ne i/

Tema ypoka

Koan4yecTBO 4acoB

Bcero

KonTtpoin
HbIE
padoThI

IIpakTHyec
KHe padoThl

JlaTa
U3y4eH
us

DJIeKTPOHHBIE
nmudposbIe
oOpa3oBaTe/ibHbIE

pecypchl

Cdepa u map: ueHTp, paauyc, IMameTp;
TUIOMIA/Ib TIOBEPXHOCTHU CHEPhI

B3aunmMHoe pacnionoxenue cepsl u
IUIOCKOCTH; KacaTelIbHas INIOCKOCTh K
cdepe; momans cepsi

https://uchi.ru/?-

N3obpaxenue chepsl, mapa Ha MIOCKOCTH.
Ceuenus mapa

unuuapudeckast TOBEPXHOCTb,
o0pa3yrolne HUWIMHIPHYECKON
MMOBEPXHOCTH, OCh MIMHIPUICCKOMN
MMOBEPXHOCTHU

bubmuoreka [JOK
https://m.edsoo.ru/7f4211de

Hunuuap: ocHOBaHMS 1 OOKOBas
MOBEPXHOCTh, 00pa3yrolas 1 och;
TIJIOIAIb OOKOBOM M IMOJTHOM MMOBEPXHOCTH

N300pakeHre MUIMHAPA HA TUIOCKOCTH.
PazsépTka nununapa. CeueHus MuIMHIpA
(TJIOCKOCTHI0, TTapajuIeIbHON UITH
MEPIEeHIUKYISIPHON OCH LIUIUHAPA)

https://uchi.ru/?-

Konnueckas moBepXHOCTh, 00pa3yronme
KOHHUYECKOW MOBEPXHOCTH, OCh U BEpIINHA
KOHUYECKOW MOBEPXHOCTHU

Konyc: ocHOBaHue u BepInHa,



https://uchi.ru/?-
https://m.edsoo.ru/7f4211de

o0pasyromias 1 0Cb; IUIONIA (b OOKOBOH U
IIOJTHOW ITOBEPXHOCTH

VYceu€HHblil KOHYC: 00pa3yronye u
BBICOTA; OCHOBaHUs U OOKOBast
ITIOBEPXHOCTH

bubnuoreka [{OK
https://m.edsoo.ru/7f4211de

10

N300pakeHre KOHyca Ha INIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca
(MII0CKOCTHI0, NapaIeNIbHOM OCHOBaHMUIO,
Y TJIOCKOCTBIO0, MPOXOIAIIEH uepes
BEPILUHY)

https://uchi.ru/?-

11

KomOunanwmst Ten BpamieHus u
MHOT'OIPaHHUKOB

12

MHororpaHHHK, OMUCAHHBIN OKOJIO c(hephl;
cdepa, BliMcaHHAasi B MHOTOTPAHHUK HITU B
TEJIO BpallleHus

13

IToustue 06 06bEMe. OCHOBHBIE CBOMCTBA
00BEMOB Tell

bubnuorexa [JOK
https://m.edsoo.ru/7f4211de

14

OO0BEM IUIIMHIPA, KOHYCA

15

O0bBEM mapa u riomaab chepsl

16

[TogoOHEBIE TENa B MPOCTPAHCTBE.
CooTHoIIeHUS MEXTy TLTOMAISIMHI
MMOBEPXHOCTEH, 00bEMaMHK MOTIOOHBIX TEIT

https://uchi.ru/?-

17

KonTtpoJubnas pa6ora no remam "Tesna
BpameHus' u "O0bembI Tea"

18

BekTop Ha MI0CKOCTH U B MPOCTPAHCTBE

bubnuorexa [IOK
https://m.edsoo.ru/7f4211de

19

Cro)xeHne U BIUNTAaHHE BCKTOPOB



https://m.edsoo.ru/7f4211de
https://uchi.ru/?-
https://m.edsoo.ru/7f4211de
https://uchi.ru/?-
https://m.edsoo.ru/7f4211de

20

YMHOKEHUE BEKTOPa Ha YUCIIO

21

Paznoxenune BekTopa 1mo TpéM
HEKOMILIaHApHBIM BekTopaM. [IpaBuio
napajuiesenuIena

https://uchi.ru/?-

22

Pemenue 3aay, CBSI3aHHBIX C
MIPUMEHEHHUEM TIPABUII ACUCTBUI C
BEKTOpaMH

23

[IpsimoyronbHas cucTeMa KOOpAUHAT B
npoctpanctBe. KoopauHatel BeKTOpa.
[Ipocreiimue 3a1a4u B KOOpAUHATAX

bubnnorexa [{OK
https://m.edsoo.ru/7f4211de

24

VYron mexnay Bekropamu. CkalisipHOe
MIPOU3BEIEHNE BEKTOPOB

25

Beruucnenue yriioB Mexxay NpssMbIMH U
IIJIOCKOCTSIMU

https://uchi.ru/?-

26

KoopanHaTHO-BEKTOPHBIN METO IIPU
pEeLICHUU TEOMETPUYECKUX 3a1a4

27

KonTpoabHasi pa6ora no reme
"BeKTOpPbI U KOOPAUHATHI B
npocrpancrse'

bubnuorexa [JOK
https://m.edsoo.ru/7f4211de

28

[ToBTOpEeHME, 0000IIEHNE 1
cucreMmarusanus 3HaHuii. OCHOBHbBIE
burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

29

[ToBTOpEeHME, 0000IIEHNE 1
cucreMmarusanus 3HaHuii. OCHOBHbBIE
burypsl, pakThl, TCOPEMBI Kypca
TUTAHUMETPUHU

bubnuorexa [{OK
https://m.edsoo.ru/7f4211de

30

[ToBTOpEeHME, 0000IIEHNE U

https://uchi.ru/?-



https://uchi.ru/?-
https://m.edsoo.ru/7f4211de
https://uchi.ru/?-
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f4211de

cUCTEMAaTH3allis 3HAHWN. 3a1a9u
MJIAHUMETPUHU U METOJIbI UX PEIICHUS

[ToBTOpEeHME, 0000IIEHNE U

31 cHUCTeMaTH3allvs 3HaHWI. 3a/1aun 1
TUTAHUMETPUHU B METOJIbI UX PEIICHHUS
[ToBTOpEeHME, 0000IIEHNE 1 )
cucteMaTtu3anus 3HaHui. OCHOBHBIC hitps. uchi.ou -

32 H ' 1 bub6muoreka IIOK
(bI/IprBI, (baKTLI’ TCOpEMbI Kypca https://m.edsoo.ru/7f421 1de
CTEPEOMETPUU

33 HroroBast koHTpobHAs paboTa 1

34 [ToBTOpeHME, 0600IEHNE 1 1
CHCTEMAaTHU3alMs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



https://uchi.ru/?-
https://m.edsoo.ru/7f4211de




YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

METOAUYECKHE MATEPHUAJIbI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

NOKYMEHT NOAMWCAH 3MEKTPOHHOM NOANWMCHIO

MYHWULUMMNANBHOE BHOPKETHOE OBLLEOBPA3Z0BATENBHOE 07.10.24 21:04 (MSK) Ceprugmrar 2DBFDEFD1F2A102C7DFFD3DF2ECBSEL3
YYPEXXAEHWE "AHTOHOBCKASA CPE[JHAA OB EOEPASOBATENBHAA

LUKOJIA CMACCKOIr0 MYHULMNANBHOIO PAMOHA PECNYENMKKN

TATAPCTAH", Buxnanckuia Anekcanap Hukonaesuy, [lupektop




