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IMMOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydeOHoro kypca «l'eomerpusp» 0a30BOro ypoBHS s
obyuarormuxcst 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DeaepaibHOTO
rOCyIapCTBEHHOTO0 00pa30BaTeNbHOTO CTaHAApTa CPEAHEro 001Iero oopa3oBaHums,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWMU, TMPEABSIBIIEMBIX K
MaTEeMaTHYeCKOMY OOpa30BaHUIO, ¥ TPAAWIIMH POCCHUICKOTO 0O0pa30BaHUA.
Peanuzanus nporpaMmbl 00eCTieUMBAET OBJIAJACHUE KIIOYEBBIMU KOMIETEHIIUAMH,
COCTABJISIIOIIMMU OCHOBY JJII CaMOPa3BUTHSI M HEMPEPBHIBHOTO 00pa3oBaHUS,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO M I[I03HABATEJIbHOTO pPa3BUTHS
JUYHOCTH 00YJarOITUXCS.

HEJIN N3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocth yueOHOro Kypca TIe€OMETpUM HAa YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHusi OOYyCIIOBJIEHA MPAKTUYECKONW 3HAYMMOCTBIO METANpPEAMETHBIX U
MPEIMETHBIX PE3yJbTaTOB OOyUYEHHUS T€OMETPHH B HAIpPABICHUH JTUYHOCTHOTO
pas3Butus oOydaromuxcs, (GopMUpOBaHUsA (YHKIIMOHATIHPHOW MaTeMaTUYECKOM
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHbIX AUCUUILIMH. Pa3Butue y oOyyarommxcs
IPAaBWIbHBIX NPEJICTaBICHUA O CYIIHOCTH M TNPOMCXOKJICHUM T€OMETPUUYECKUX
abCcTpakuii, COOTHOUIEHUM PEaJbHOrO0 M HAEAJbHOTO, XapakTepe OTPaKEHUs
MAaTEMAaTHYECKOM HAyKOW SBICHUW M TPOLECCOB PEATBHOTO MHPA, MECTE
T€OMETPHUH B CUCTEME HAyK M POJH MaTeMaTUYECKOTO MOJETHPOBAHUS B HAYYHOM
NO3HAaHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
ydaluuxcs, a TakKe KAauyecTB MBIIUICHUsS, HEOOXOAMMBIX JUIsl aJanTaluud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBiseTcs OAHUM M3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHETO
oOmero o0pa3zoBaHus, TaKk KaK 00ECIEeYMBAET BO3MOXKHOCTh HM3YyYEHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBICHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIlUIeHHE, (HOpPMHUPYEMOE NpPU H3YYEHUH OO0YyYarOoUIMMUCS
MOHATUWHBIX OCHOB T€OMETPHH U MTOCTPOCHUH I[EMOYKH JIOTUIECKUX YTBEPKIACHUN
B XOJI€ pCIIEHUS TEOMETPHUYECKHX 3a7ad, YMEHHE BBIIBUTATh W OIMPOBEPraThb
TUMOTE3bl HETOCPEICTBEHHO HCIIONB3YIOTCA TMPHU PEUICHUH 3a/1ad €CTECTBEHHO-
HAY4YHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (pU3uKu.

YMeHue opueHTHpPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00ONacTsIX AESITeNbHOCTH 4YenoBeka. OpHeHTalus 4eloBeKa BO BPEMEHHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIMaJbHOro ObITHA, (opMma
OTPaXEHUs OKPYXKAIOUIEr0 MHpA, YCJIOBHE YCIEIIHOTO MO3HAHMS U AKTUBHOI'O
npeoOpazoBaHusi  jAeWcTBUTENbHOCTU.  OnepupoBaHuWE  MNPOCTPAHCTBEHHBIMU
oOpa3zamMu OO0BEIUHSET pa3Hble BHUIB y4eOHOW UM TPYJOBOW JAESITEIHHOCTH,



SBJIIETCS. OAHMM M3 TMPO(PECCHOHAIBHO BAXKHBIX KAyeCTB, MOITOMY aKTyallbHa
3amadya (GOpPMUPOBAHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBUAHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
IIOATOTOBKE K MPAKTHUYECKOMN JAEATENBHOCTH 110 MHOTUM HaIIPaBJICHUSM.

Ilenb ocBoeHus mporpaMMmbl yuyeOHOro kKypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 0Oy4deHusi — o0Omeo0pa3oBaTenbHOe W OOLIEKYJIbTypHOE pa3BHUTHE
oOydaromuxcsi ~ 4yepe3  oOecreueHHe  BO3MOXKHOCTH  MPHOOpETEeHUsT U
WCIIOJb30BaHUSI CUCTEMATHYECKUX T'E€OMETPUYECKMX 3HAHUM U JIEUCTBUU,
CHEIU(PUYHBIX T€OMETPUHU, BO3MOXHOCTU YCIEIIHOTO MPOIOJIKEHUST 00pa30BaHus
10 CIIELMAIBHOCTSIM, HE CBA3aHHBIM C IIPUKJIAHBIM HCIOJIb30BAHUEM I'€OMETPHH.

[IporpaMmMa mo reoMeTpur Ha ©0a30BOM YpOBHE MpeIHA3Ha4YeHa MJis
o0yJaromuxcsi CpeaHeN MIKOIbI, HE UCTIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYAHCHUN
Ha ypOBHE OCHOBHOTO 00miero oopasoBanusa. Takum oOpa3om, oOydaromuecs: Ha
0a30BOM YpPOBHE JOJKHBI OCBOMTH OOIIME MAaTeMaTUYECKHE YMEHMUsI, CBA3aHHbIC
co cnenupuKol TreoOMETpUM M HEOOXOIUMBbIE Ui KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM UMEIOT BO3MOXXHOCTh M3YyUWUTh T€OMETpHIo Oosee
IyOOKO, €CIM B JajbHEWIIEM BO3HUKHET HEOOXOJAMMOCTh B T€OMETPHUYECKHX
3HAHUAX B NPOPECCUOHATIBHON AESTEIbHOCTH.

JlocTmkeHre 1enM OCBOGHMS MPOrpaMMbl OOECIEUMBAETCS PELICHUEM
COOTBETCTBYIOIIMX 3anad. [IpuopuTeTHBIMEM 3ajJadyaMud  OCBOEHHs  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 knaccax sBISIOTCS:

e (opmMupoBaHME MNpPEACTAaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KYJbTYPBI U OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAOIIUM MUPOM;

e (opMHpOBaHHE MPEACTABICHUS O MHOTOTPAaHHMKAX W TeJlaX BpaLICHMS
KAaK O BaXHEHIIMX MAaTeMATHYECKUX MOJENSX, MO3BOJSIOIINUX OMUCHIBATH
Y U3y4aTh pa3HbI€ SABJICHUS OKPYKAIOLIEro MUpa;

o (opMHpOBaHME YMEHMs pAacllO3HAaBaTb Ha 4YEpTekaxX, MOJEISIX U B
pearbHOM MUPE MHOTOIPAHHUKH U TEJIA BPAILLCHUS;

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

e (opMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TMOHSATHSIMU O
MHOTOI'paHHHKAX M TeJaX BPALEHUS U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJCHUE  AITOPUTMaMU  pEUIEHUS  OCHOBHBIX  THUIIOB  3aJ]1ay;
dbopMHpOBaHHE yMEHUS MPOBOJUTH  HECIOXKHBIE JOKa3aTeJbHbIC
pacCyXJIeHHs B XOJIe¢ PELICHUs CTEPEOMETPUUYECKUX 3a7ad U 3a7ad C
IIPAKTUYECKUM COZEPIKAHNUEM;

e pPa3BUTHUE UHTEJUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00yUarOUInXcs,
IIO3HABATEJIbHOM aKTHBHOCTH, MUCCIIEI0OBATEIbCKUX YMEHUN, KPUTUYHOCTH
MBIIUICHUS;



e (dopmupoBaHUE PYHKIIMOHAIBLHON IPAMOTHOCTH, PEIIEBAHTHON T€OMETPUH:
YMEHHE PACIIO3HABAThH MPOSIBICHUS T€OMETPUUYECKUX MOHITHI, 0OBEKTOB
Y 3aKOHOMEPHOCTEN B PEAbHBIX KU3HEHHBIX CUTYallUsAX U IPU U3YUECHUU
OpyruX  y4eOHbIX  NIPEIMETOB,  NPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (HOpMyIHpOBaTh UX Ha A3BIKE TE€OMETPUM U CO3AABaTh
FEOMETPUYECKUE MOJENHN, IPUMEHITH OCBOCHHBIM T'€OMETPUYECKHUN
anmapar U1 PEUmIeHUus — IPAKTUKO-OPHUEHTHUPOBAHHBIX  3ajad,
WHTEPIIPETUPOBATH U OLICHUBATD ITOJTyYECHHBIE PE3YJIbTATHI.

OTIMYUTENBEHON OCOOEHHOCTBIO IPOrPaMMBbl SIBJISIETCS BKJIIOYEHHE B KypC
CTEPEOMETPUM B HayajJe €ro M3y4eHMs 3aJad, peulaeMblXx Ha YpPOBHE
WHTYUTUBHOTO TIO3HAHUS, M ONPEAeNEHHBIM 00pa3oM opraHM30BaHHas paboTa Hall
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHUECKOTO U TMPOCTPAHCTBEHHOTO
MBIIIJIEHUS, CTUMYJIMPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K
JNANbHENIIEMY U3YUYEHUIO ITPEAMETA.

[Tpennourenue oTAAETCA HAMNISIAHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHME NPOCTPAHCTBEHHBIX IPEACTABICHUM Y
YYAIIUXCS B Kypce€ CTEPEOMETPUM MPOBOAMTCS 3a CUYET pEIIEHUs 3a1ad Ha
CO3/IaHHE  MPOCTPAHCTBEHHBIX 00pa30B W  3aJady Ha  OIEPUPOBAHUE
IPOCTPAaHCTBEHHbIMH oO0Opazamu. Co3naHue oOpa3a IPOBOAUTCA C OMOPOW Ha
HArJIsgHOCTh, a ONEpUpPOBaHME OO0pa3oM — B YCIOBUSX OTBICYECHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHHUS €70 UCXOIHOTO COJIEPHKAHUS.

OcHoBHbIE cozepikarelibHble TMHUU Kypca «I'eomerpun» B 10-11 kmaccax:
«MHororpanHukn», «IIpsIMbIE U TIIIOCKOCTH B MPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTOopbI 1 KOOpAWHATHI B TPOCTPAHCTBE». DOPMUPOBAHKE JIOTUUECKUX YMEHUN
pacmpenensercss HE TOJBKO MO COAEPKATENbHBIM JIMHUSAM, HO W IO TOJaM
o0OyueHUsl Ha YPOBHE CpeIHEro oO1Iero 00pa3oBaHus.

Conepxxanue o0Opa3oBaHHs, COOTBETCTBYIOLIEE INPEAMETHBIM pe3ysbTaTaM
OCBOCHHMS pabouell MporpaMMbl, paclpeaeNéHHBIM 10 ToJaM OOydYeHUS,
CTPYKTypUPOBaHO TakuM oOpa3oM, 4YTOOBI OBJAJCHHE TE€OMETPUUECKUMU
MOHATHSIMU U HABBIKAMH OCYILIECTBIBUIOCH MOCIJIEIOBATEBHO U MOCTYIIATENIBHO, C
coOII0ICHUEM MPUHLUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMSI BKIIIOUAINCH B
OOLIYI0 CHUCTEMY T'€OMETPUYECKUX IpPEICTaBICHUM 0O0ydaroluXxcs, paciiupss U
yrayOssist €€, oOpa3ysi MpOYHbIe MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEGBHOM IIVIAHE

Ha n3yuenne reomerpumn orBoaurcs 2 yaca B Heaenmo B 10 kinacce u 1 gac B
Hezaemo B 11 kiacce, Bcero 3a JiBa roga o0y4yenus - 102 y4eOHbIX 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
Ne HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHbIe (HU(pOBHIEL)
KoHTpoJbHbIe
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE PecypChl
padoTbI
bubnuorexa [JOK
! Boezettne B cTepeoMeTpitio 10 https://m.edsoo.ru/1¢209e37
) [Ipsimbie ¥ IIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnmnorexa [JOK
[TapaniaeabHOCTh MPSIMBIX U TJIOCKOCTEH https://m.edsoo.ru/1¢209e37
3 [lepneHUKyISIPHOCTD NPSAMBIX U 12 bubnuoteka [IOK
TJIOCKOCTEH https://m.edsoo.ru/1¢209e37
bubnuorexa [JOK
4 1 1
Vsl MeXay NPSIMBIMU U TIFIOCKOCTSIMU 0 hitos://m.edsoo.ru/] 209637
bubnuorexa [JOK
5 M 11 1
HOTOTPAHHHEH https://m.edsoo.ru/1¢209e37
N bubnmorexa [JOK
6 OOBEMBI MHOTOTPaHHHKOB ? ! https://m.edsoo.ru/1¢209e37
7 [loBTOpEHME: CEUEHMUS], PACCTOSTHUS U YTJIb 4 1 bubmmorexa [TOK
P ' P 4 https://m.edsoo.ru/1¢209¢37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5




11 KIIACC

KoangecTBO 4acoB
HaumeHoBaHue pa3/iesioB U TeM dyekTpoHHbIE (LM pPOBLIE)
Ne ni/m KoHnTpoJbHbIe
NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PecypChl
padoThbI
bu6mmoreka [IOK
1 T 12
©J1a BpallCHuA https://m.edsoo.ru/1¢209¢37
N bubnuorexa [JOK
2 006 5 1
BEMBLTEN https://m.edsoo.ru/1¢209¢37
3 BexTopb! 1 KOOPAUHATEI B IIPOCTPAHCTBE 10 1 bubnnorexa [IOK
p pA pocIp https://m.edsoo.ru/1¢209e37
4 [ToBTOpEeHME, 0000MIIEHNE, 7 1 bu6mmoreka [{OK
cUCTeMaTHU3aus 3HaHUU https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34 3




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka KonTposabHbie
n/n Beero U3YYEeHUS oOpa3oBaTejibHbIE
padoThI
pecypchl
OCHOBHbBIE IOHATHUSI CTEPEOMETPUHU: TOUKA,
npsiMasi, III0CKOCTb, MPOCTpaHcTBO. [IpaBuna
bubmuoreka [JOK

U300paKeHMsI Ha PUCYHKAX: H300paKeHUs
HHOCKOCTeﬁ, napajiCJIbHbIX MPAMBIX
(OTpE3KOB), CepeIMHBI OTpe3Ka

https://m.edsoo.ru/aecc77cd

) IToHsATHSA: IEepeceKarouecs MI0CKOCTH, bubnuorexa [JOK
IepeceKaroIuecs pssMas U IIOCKOCTh https://m.edsoo.ru/2d8a9¢99
3 ITonsATHSA: IEepeceKarouecs MI0CKOCTH, bubnuorexa [JOK
MEepECEKANINECS TTPSIMast U THIOCKOCTh https://m.edsoo.ru/db685e73
3HaKOMCTBO C MHOTOI'PaHHHKaMHU,
4 n300pakeHre MHOTOTPAaHHUKOB Ha bubmmorexa [TOK
P P https://m.edsoo.ru/a63959%d
PUCYHKaX, Ha MPOEKIIMOHHBIX YepTex)axX
Hauanbubie cBerenus o kyoe u nupamuze,
5 nX pa3BépTku U Moaein. CeueHust bubmorexa LHOK
paseep ' https://m.edso0.ru/b30dff38
MHOTOI'PAaHHUKOB
Hauanwsubie cBeieHust 0 ky0e U mupamue
6 WX pa3BEPTKU U MOJIETU (};eqeﬂmp ’ bubmmorexa [TOK
pasBep ' https://m.edsoo.ru/3d8ffd32
MHOTOI'PAaHHUKOB
[Tonsatue 06 akCMOMaTHYECKOM TOCTPOCHUU
bubmuoreka [JOK
7 CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPUU U

CIICACTBHUA U3 HUX

https://m.edsoo.ru/0cc5cdfe




[TonsiTHE 006 aKCHOMAaTUYECKOM ITOCTPOEHUU

8 CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUH U bubnuorexa LIOK
p pHH: p p https://m.edso0o.1ru/239c8cb4
CIIEICTBUS U3 HUX
[Tonsatue 06 akCMOMaTUYECKOM TOCTPOCHUU
9 CTEPEOMETPUHN: AKCHOMBI CTEPEOMETPHUHU U bubnnorexa [IOK
p PHIT: p p https://m.eds00.ru/65¢6b106
CIIECTBUS U3 HUX
[Tonsarue 06 akCMOMaTUYECKOM TOCTPOCHUU
10 CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH U Bubmiorexa LIOK
P P P P https://m.edsoo.ru/258fc245
CIIECTBUS U3 HUX
BzaumHoe pacnionoxxeHue npsiMbIx B
11 IIPOCTPAHCTBE: MepeECEKAIOIINECS bubnnorexa [IOK
pocIp - 1ep ’ https://m.edsoo.ru/1a2520f6
napajuieIbHbIe U CKPEIIUBAIOLINECS MTPSMbIE
[TapanienbHOCTh MPSIMBIX U MNIOCKOCTEHN B
12 MIPOCTPAHCTBE: Napajlie/ibHbIC MPSIMbIC B bu6mmoreka [JOK
MPOCTPAHCTRE; MaPaIETLHOCTh TPEX https://m.edsoo.ru/93ad36b3
MPSIMBIX
[TapanienbHOCTh MPSIMBIX U MIOCKOCTEHN B
13 npoctpaHcTse: [lapanaensHOCTE IpIMOt U bubnmorera [TOK
pocip FHep P https://m.edsoo.ru/ee1d19b9
IIOCKOCTH
14 VTl ¢ cCOHApaBIIEHHBIMUA CTOPOHAMH bubnnorexa [IOK
p p https://m.eds00.ru/9f4071b9
15 Yron Mexay IpsSAMBIMHI B IIPOCTPAHCTBE bubnnorexa [IOK
Ay b poctp https://m.edsoo.ru/fe733862
16 Yron Mexay IpsSAMBIMHI B IIPOCTPAHCTBE bubmorexa LHOK
y ip pocip https://m.edsoo.ru/2935a9a0
17 [TapamienbHOCTB IIJIOCKOCTEM: bu6nuoreka [IOK
rapajiesibHbIe IIIIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa napajjIesIbHBIX IIOCKOCTEN bubnmnorexa [IOK




https://m.edsoo.ru/e504d656

19 [Ipocrefimme nmpocTpaHCTBEHHBIE PUTYPHI HA bubnmnoreka [JOK
MJIOCKOCTH: TETPadp, KyO, mapasiesienumne/ https://m.edsoo.ru/4a28dc02
. bubnuorexa [JOK
20 Hoctpoetne cederit https://m.edsoo.ru/1d434d0f
. bubnuorexa [JOK
21 Hoctpoerne cetentit https://m.edsoo.ru/ec26fe5d
Kontponbnas pabota no teme "IIpsimbie
2 P P P bubnnorexa [IOK
IHIOCKOCTH B [POCTPaHCIBe. . https://m.edsoo.ru/9a0a9%e56
[lapaenbHOCTh NPSIMBIX U TUIOCKOCTEN"
3 [IepnieHAUKYIAPHOCTH NPAMON U IIJIOCKOCTH: bubnunoreka [IOK
MIEPIICHIUKYJISIPHBIE TIPSIMBIE B IIPOCTPAHCTBE https://m.edsoo.ru/b19f6asd
4 [IpsimMble napajienbHbIe U bub6nunorexa [IOK
HMEPHEHINKYIAPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
[Ipsmbie napajuienbHbIE U bubnuorexa [JOK
25
MIEPIICHIUKYJISIPHBIE K INIOCKOCTU https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHAuKyIIpHOCTH NPSIMOU U bubnuorexa [JOK
IJIOCKOCTHU https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak nepneHauKYISIPHOCTH IPSIMOM 1 bubnmnorexa [JOK
IUIOCKOCTH https://m.edsoo.ru/79165d15
)3 Teopema o psiMOil EPIICHIUKYIISIPHOMN bubnmnorexa [JOK
IJIOCKOCTH https://m.eds00.ru/635¢5087
29 Teopema 0 IpsAMON NEPIIEHAUKYIAPHON bubnuorexa [JOK
IJIOCKOCTHU https://m.edsoo.ru/bd37458
30 Teopema 0 IpsAMON NEPIIECHAUKYIAPHON bubnuorexa [JOK
IJIOCKOCTHU https://m.edsoo.ru/7d18834b
bu6mmoreka [{OK
31 [lepneHauKyIsip U HAKJIOHHBIE: PACCTOSHUE

https://m.edsoo.ru/33c477d3




OT TOYKH J0 IUIOCKOCTH, PACCTOSIHUE OT
IPSIMOM J10 IVIOCKOCTH

HepneHz[I/IKmep H HAKJIOHHBIC: paCCTOAHHUC

32 OT TOYKH J0 TJIOCKOCTH, PACCTOSTHUE OT bubmmorexa [IOK
. A -P https://m.edsoo.ru/66fefadd
MPSIMO# 10 TIOCKOCTH
[lepnenauKysip U HAKJIOHHBIE: PACCTOSIHUE
33 oT IT)quI/I OyHJ'II;))CKOCTI/I aCCTO}II)HI/Ie oT bubmorexa HOK
. a P https://m.edsoo.ru/aSb7b8e3
IPsIMOM 10 TIIOCKOCTH
[lepnenauKysip U HAKJIOHHBIE: PACCTOSHUE
34 oT IT)quI/I OyHJ'II;))CKOCTI/I aCCTo;II)HI/Ie oT bubmorexa HOK
N ! P https://m.edsoo.ru/dbee22bc
IpsIMOM 10 TIIOCKOCTH
35 VYriibl B IPOCTPAHCTBE: YIOJl MEXAY NMPIMON bubnuotexa [JOK
1 TJIOCKOCTBIO https://m.eds00.ru/6b61b2b4
36 JIByrpaHHBIN yroJi, TMHEHHBIN YIroil bubnuoreka [IOK
JIBYTPaHHOI'O yriia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJi, TMHEHHBIN Yol bub6nunoreka LIOK
JIBYTPaHHOI'O yriia https://m.edsoo.ru/c7¢777ed
18 [lepneHauKyISIPHOCTD MJIOCKOCTEMN: IPU3HAK bubnuotexa [JOK
NEePHEHAUKYIISIPHOCTU ABYX INIOCKOCTEMN https://m.edsoo.ru/ec3e2da3
39 [lepneHauKyISIPHOCTD MJIOCKOCTEMN: IPU3HAK bubnuorexa [JOK
NEePHEHAUKYIISIPHOCTU ABYX INIOCKOCTEMN https://m.edsoo.ru/ed9e2a8e
40 [lepneHIMKyISIpPHOCTD MJIOCKOCTEMN: IPU3HAK bub6nunoreka LIOK
MEPIECHANKYISIPHOCTU JBYX IIJIOCKOCTEN https://m.edsoo.ru/ba75dc57
41 Teopema o0 TpEX nepHeHUKYIsApax bubmorexa HOK
P p PHCHAMIYILP https://m.edsoo.ru/e4972cdc
42 Teopema o0 TpEX nepHeHUKYJIApax bubmorexa HOK
P p PTCHAMIYILP https://m.edsoo.ru/52188a7d
43 Teopema o0 TpEX NepHEHAUKYIIApax bubanorexa [JOK




https://m.edsoo.ru/9f246736

KonTponbHas pabora no remam
"IlepneH IUKYJISIPHOCTD MPSAMBIX U

bu6mmoreka [IOK

44 wiockocTe" u "YTIbl MeXAY IPSIMBIMU U https://m.edsoo.ru/5b971ef3
mIocKocTsIMu"
[loHsiTHE MHOTOTpaHHUKA, OCHOBHBIE

45 AJIEMEHTHl MHOTOTPAHHUKA, BBIMYKJIbIE U bubnuorexa [JOK
HEBBIITYKJIBIE MHOTOTPAaHHUKH; Pa3BEPTKA https://m.edsoo.ru/2d24e873
MHOT'OIpaHHHUKA
[Ipu3ma: n-yronbHas npu3Ma; rpaHu 1

46 OCHOBAHMS MIPU3MBI; IPSIMasi 1 HAKJIOHHAS bubnuorexa [JOK
IpU3MbL; OOKOBasl U MOJIHASL TOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
MIPU3MBbI

47 [Tapamnenenumnen, TpsiIMOYTOJIbHBIN bubnnoreka [JOK
napasulesIenuIle]l U €ro CBOMCTBA https://m.edsoo.ru/8a7be683
[Mupamuna: n-yronbpHasi nMpaMuaa, TpaHu U

43 OCHOBaHHWE TTUPAMUIbL; OOKOBAsI U MOJTHAS bubnnoreka [JOK
IIOBEPXHOCTH IIUPAMUbL; IPABUJIBHAL U https://m.edsoo.ru/fblcd0as
yceu€HHas nupaMmuaa
[IpaBuibHBIE MHOTOIPAHHUKHU: ITOHSTHE
IPABUJIBHOTO MHOI'OIPAHHUKA; TPaBUJIbHAS

49 IIPU3Ma U NIPABUJIbHAS IMPAMHU/JIA; bubmmorexa LIOK

https://m.eds00.ru/074c8865

[IpaBUJIbHAS TPEYTOJIbHASI MTUpaMUIA U
NPaBUJIBHBIN TETPadap; Kyo
[IpencraBnenue o NpaBUIBHBIX

50 MHOTOTPaHHHUKaX: OKTa’dap, 10AEKa’dIp U bubmmorexa LIOK

https://m.edsoo.ru/a0fddSbf

UKOCadIp.

51 CummeTpusi B IPOCTPAHCTBE: CUMMETPUS bubnnorexa [IOK




OTHOCHUTCIIBHO TOYKH, prlMOﬁ, ITIJIOCKOCTH.
OJEeMEHTEI CUMMCTpPHUU B IIUpaMUIax,
napamicjicnmicaax, nmpaBUJIbHbIX
MHOTI'OI'PaHHHUKax

https://m.edsoo.ru/b9¢777d9

Brruncienue 31eMeHTOB MHOTI'OI'paHHUKOB:

bubmuoreka [JOK

52
pé6pa, TuaroHau, yribl https://m.edsoo.ru/6cdbecef
[Tnomaae 6OKOBOIM MOBEPXHOCTH U IMTOTHON
53 MOBEPXHOCTHU MPSMOI IPU3MBI, TUIOIIA/1b bubnnoreka [JOK
OCHOBaHUH, TeopemMa 0 OOKOBOM https://m.edsoo.ru/37d84157
MOBEPXHOCTH MPSIMOU MPU3MBI
[Tnomane 60KOBOM MOBEPXHOCTH U
54 MMOBEPXHOCTH MPABUIBLHOU TUPAMUJIBI, bubnmnoreka [JOK
TeopeMa O IJIoL[aAu OOKOBOM OBEPXHOCTH https://m.edsoo.ru/5603e30b
YCEUEHHOM MUpPaMU/Ibl
55 KonTponbHas padota no teme bu6numoreka [IOK
"MHororpaHHuku" https://m.edsoo.ru/a95£5¢04
N bubmuoreka [JOK
56 I1 6 00
OIUITHE 0 0ObEMe https://m.edsoo.ru/7ad0020b
bubmuoreka [JOK
57 O061é a
DEM THpaMIH https://m.edsoo.ru/235171b3
. bubnuorexa [JOK
58 06
DEM TTHpaMIAN https://m.edsoo.ru/f47dfefd
n bubnuorexa [JOK
59 06
DM IHpanHAR https://m.edsoo.ru/79¢10312
N bubmuoreka [JOK
60 06
DM IHpanHAR https://m.edsoo.ru/2faadc3f
61 O06BEM TPU3MBI bubmorexa LIOK

https://m.eds00.ru/79853608




n bubnuorexa [JOK
62 06 1
HOM TIPHIMET https://m.edsoo.ru/1€053890
N bubmuoreka [JOK
63 06 1
HOM TIPHIMET https://m.edsoo.ru/482d3f51
64 Kontponbnas padota no teme "OObEMBI | bubnuorexa [JOK
MHOT'OTPaHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpEHME, 0000IIIEHNE CHCTEMAaTH3AIUS
65 sganui. [locTpoeHue ceueHuii B 1 bubmorexa LHOK
| p https://m.edsoo.ru/098bedad
MHOTOTpPaHHUKE
[ToBTOpEeHUE, 0600IIEHNE CHCTEMATH3AIIHS
3HaHUU. BBIUKMCIIEHHE PACCTOSIHUM: MEXAY
66 BYMS TOYKaMH, OT TOUKH IO IPSIMOH, OT 1 bubmorexa [IOK
By ’ Ao 1P ’ https://m.edsoo.ru/f7792ba9
TOYKH J0 MJIOCKOCTH, MEKTY
CKPEIIMBAIOIIUMUCS TTPSIMbIMU
bubmuoreka [JOK
67 Hrorosas koHTpoOIbHAS padora 1
P p https://m.edso0.ru/b9146bc0
[ToBTOpEHME, 0000IIEHNE CHCTEMAaTH3aIUs
3HaHUU. Beruucienue yriios: Mexay
68 CKPEIIUBAIOIIUMHUCS MIPIMBIMHU, MEXK 1 bubmorexa LHOK
P Hlu B p ’ Y https://m.eds00.ru/56765e8b
MPSIMOM M TNIOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YTJI0B MEXAY IIIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KIIACC

KoanuecTBo yacos JIeKTPOHHbIE
Hdara nu(ppoBbIe
Ne ni/m Tema ypoka KonTposabHbie
Bcero U3yYeHUS o0pa3oBaTe/bHbIE
padoThI
pecypchl

| Cdepa u map: UeHTp, paanyc, IuaMeTp; 1 bubnuoreka [JOK
TJIOIIA b TTIOBEPXHOCTH ChHEphI https://m.edsoo.ru/0341bc2b
Bsaumnoe pacnonoxenue chepsl u

bu6mmoreka [{OK
2 IJIOCKOCTH; KacaTelbHas MJI0CKOCTh K 1
https://m.edsoo.ru/bed12a43
chepe; miomaas chepsl

3 Nzobpaxenue cdepsl, 1mapa Ha MIOCKOCTH. | bubamnoreka [JOK
Ceuenus mapa https://m.edsoo.ru/be15{7f2
unuuapudeckast MOBEPXHOCTbD,

4 00pa3yromue MWIHHIPUIECKOM | bubnmnoreka [JOK
MMOBEPXHOCTH, OCh IWJIMHAPUYECKON https://m.edsoo.1u/6054b8c1
MIOBEPXHOCTHU

WJIMHAP: OCHOBAHUS U OOKOBas
5 EOBG XHF())CTB oOpa3 asi ¥ OCh; IUIOLIA/lb 1 bubmmorexa LIOK
p . ’ pv yrott ’ Haa https://m.edsoo.ru/188f6216
OOKOBOMH U MOJHON MOBEPXHOCTH
N300paxeHne HUINHIPA HA MIIOCKOCTH.

6 PazBépTka nmmnapa. CedeHus HUuInHIpa 1 bubnnoreka [JOK
(TUTOCKOCTBIO, TMapauIeIbHON TN https://m.edsoo.ru/016e25¢eb
NEePHEHANKYIISIPHON OCH IIMJIMH]IPA)

Konuueckasi moBepXHOCTh, 00pa3yroriue
7 KOHUYECKOW MOBEPXHOCTH, OCh U BEPIIMHA 1 bubmmorexa [IOK
. p ’ p https://m.edsoo.ru/c94ba09b
KOHUYECKOW MTOBEPXHOCTHU
8 KoHnyc: ocHOBaHMe U BepllUHA, 1 bu6nuoreka [IOK




o0Opa3yroIias U 0Ch; IIOMAs> OOKOBOM 1
IIOJIHOM ITIOBEPXHOCTHU

https://m.edsoo.ru/897dd3b2

VYceuéHHbI KOHYC: 00pa3yIoLIMe U BBICOTA;

bu6mmoreka [{OK

9
OCHOBaHHA U OOKOBast MOBEPXHOCTh https://m.edsoo.ru/1468bab3
N3006paxeHne KoHyca Ha IIOCKOCTH.

10 Pa3eéptka konyca. CeueHus KoHyca bubnmnoreka [JOK
(TUTOCKOCTHI0, MapajuIeIbHOW OCHOBAHUIO, U https://m.edsoo.ru/Obdelbe8
MJIOCKOCTBIO, IPOXOIAIIEH Yepe3 BEPIIUHY)

1 KoMOuHanus Ten BpaleHus u bu6mmoreka [IOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHHK, OIMCaHHBIN OKOJIO cHephL;

12 cdepa, BIUCaHHAsi B MHOTOTPaHHUK WJIN B bubmmorexa [OK

pa, P https://m.edso00.ru/0b136158
TEJIO BpalleHUsI
13 [Tonsitue 06 00BéMe. OCHOBHBIC CBOMCTBA bubmuoreka [JOK
00BEMOB Tell https://m.edsoo.ru/26a03fb7
. bubnuorexa [JOK
14 O0BEM nMIMHApa, KOHyca
H P Y https://m.edsoo.ru/5513d87b
. bubnuoreka [JOK
15 O0BéMm mapa u rmronags chepsl
P mazs cep https://m.edsoo.ru/d189bde2
[TonoOHBIE TENa B MPOCTPAHCTBE.
16 CoOoTHOIICHUS MEXKAY ILI0IIAIIMU bubmorera [JOK
. .I.[y s https://m.edsoo.ru/810cfleb
MOBEPXHOCTEH, 00bEMaMH IMOJOOHBIX TEI

17 KonTponbHas padora no temam "Tena bu6numoreka [IOK
BpamieHus" u "Oobembl Ten" https://m.edsoo.ru/4a33a8ab

18 BekTop Ha MIOCKOCTH U B IPOCTPAHCTBE bubmorera [JOK

p poctp https://m.edsoo.ru/5caefclb
bu6mmoreka [{OK

19 Cii0’)keHHe ¥ BBIYMTAaHUE BEKTOPOB

https://m.edsoo.ru/23{4f089




bu6mmoreka [IOK

20 YMHOXk€eHHE BEKTOpa Ha YK CIIO
P https://m.edsoo.ru/dee379¢eb
Paznoxenune BekTopa 1o Tpém
21 HEKOMILTIaHApHBIM BekTopaM. [IpaBuio bubmmorexa [TOK
p pam. 1p https://m.edsoo.ru/a28fd74e
napasuiesienumnesia
Pemenne 3ama4, CBSI3aHHBIX C
22 OpUMEHEHHUEM IPaBMI JEHCTBUH C bubmorexa LHOK
p p https://m.edsoo.ru/5a827900
BEKTOpaMHU
3 KoopannaTHO-BEeKTOPHBIN METOI NIPU bubnmnoreka [JOK
pelIeHUH TEOMETPUUECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
[IpsimoyronpHas cucteMa KOOpIUHAT B
24 1| pOCT };che Koopannarsl BP;KTO a bubmmorexa [IOK
poctp . ' P pa. https://m.edso0o.ru/48db7058
[Ipocreitmme 3agaun B KOOpAMHATAX
)5 VYron mexay BekTopamu. CKajsipHOE bubmuorexa [JOK
MPOU3BEJECHHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beluncnenue yrioB MEX1y IPSIMbIMUA U bubnnorexa [IOK
IJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
7 Konrponbnas padota no Teme "BekTopsl u bubnnorexa [JOK
KOOPJIMHATHI B IPOCTpaHCTBE" https://m.edsoo.ru/77¢22fc5
[ToBTOpEeHue, 0600IIeHNE U
)3 cucremaTtu3anus 3Hanuii. OCHOBHBIC bubmuoreka [JOK
¢Gurypsl, QpaxTel, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
MJIaHUMETPUHU
[ToBTOpeHue, 06001IIeHNE U
79 cucremaTtu3anuys 3Hanuii. OCHOBHBIC bubmuoreka [JOK
¢Gurypsl, paxkTel, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
MJIaHUMETPUHU
30 [ToBTOpEeHue, 0600IIeHNE U bubmmoreka [JOK




CHUCTEMATHU3alMs 3HAHUNA. 3a1adu
MJIAHUMETPUHU U METOJIbI UX PEIICHUS

https://m.edsoo.ru/7491efe0

[ToBTOpEHME, 0000IICHUE 1

31 cHUCTeMaTH3aIlys 3HaHWH. 3a1aun 1 bubmorexa HOK
H - e https://m.edsoo.ru/4dffda97
TUTAHUMETPHUH U METOJIBI UX PEIICHHUS
[ToBTOpEHME, 0000IICHUE U
10 cuctemaTusanus 3Hanuii. OCHOBHbBIE 1 bubmuoreka [JOK
burypsl, GpaxTel, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUH
bubmuoreka [JOK
4 1
33 TOTOBasl KOHTPOIIbHAA PAdOTa https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEeHue, 0600IIeHNE 1 | bubmuoreka [JOK
cucTeMaTu3alus 3HaHu’ https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




ConepxxaHue BOCHUTAHMS € y4eTOM padoydeil IPOrpaMMbl BOCIIMTAHUS

Peanuzanusi BOCUTATEIBLHOTO TOTEHIIMATIA YPOKOB BEACTCS C YYETOM paboumx
nporpamm @OIT COO:

MaKCUMaJIbHOE€ HCIIOJB30BAHUE BOCIHUTATEIBHBIX BO3MOXKHOCTEH COJEpIKaHUS
yueOHBIX TMpeaMeToB g (opMupoBaHUS Yy OOYUYAIOMIUXCS POCCUMCKUX TPaTUIIMOHHBIX
JyXOBHO-HPABCTBEHHBIX M COIMOKYJBTYPHBIX IIEHHOCTEH, POCCUMCKOTO HUCTOPUUECKOTO
CO3HAHMUS Ha OCHOBE MCTOPUYECKOTO IMPOCBELIEHUS; MOJ00P COOTBETCTBYIOIIETO COJEpP>KaHUs
YPOKOB, 33/IaHHIA, BCIOMOTATEeILHBIX MAaTEPUAIOB, IPOOJIEMHBIX CUTYAIUH JIJIs1 OOCYKICHHUIA,

BKJIIOUEHHUE YYHUTEISIMU B pabouue mporpammbl MO y4eOHBIM IpeaMeTaM, Kypcawm,
MOAYJISIM TEJIEBbIX OPHEHTHUPOB PE3YJIbTATOB BOCIHTAHHUS, HX Yy4e€T B ONPEACIICHUU
BOCIIUTATEIbHBIX 3a/1a4 YPOKOB, 3aHITHUH;

BKIIIOUCHUE YYHTEISIMU B pabodme TporpaMMbl yUeOHBIX IPEAMETOB, KYpCOB,
MOJIyJiell TEeMaTUKU B COOTBETCTBHH C KaJICHAaPHBIM IIJIAHOM BOCIIUTATEIHHON PaOOTHI;

BHIOOD  METOZOB, METOJMK, TEXHOJOTHUM, OKAa3bIBAIOIIUX BOCIUTATEIHLHOE
BO3JICUCTBUE HA JIMYHOCTh B COOTBETCTBUU C BOCHUTATEIbHBIM HJEAJIOM, LIEJIBIO U 3aJladyaMu
BOCITUTAHUS, IICJICBBIMA OPUEHTUPAMHU PE3YJIbTATOB BOCHUTAHUS, PEATU3ALMNI0 MPUOPUTETA
BOCIIMTAHUS B yUeOHOM NeSTENbHOCTH;

MPHUBJICYCHUEC BHUMAHMS OOYYaIONIMXCS K IICHHOCTHOMY AacCIeKTy HM3y4aeMbIX Ha
ypOKax MpeIMEeTOB, SIBICHUI U COOBITUHN, MHUIIUUPOBAHUE 0OCYX/IEHUHN, BHICKa3bIBAHUN CBOETO
MHEHUS, BBIPAOOTKH CBOETO JUYHOCTHOTO OTHOIICHHSI K HM3y4aeMbIM COOBITHSIM, SIBICHUSM,
JIULaM;

NPUMCHCHUE WHTEPAKTUBHBIX (OpM y4eOHOW paboThl - WHTEIUICKTYaIbHBIX,
CTUMYJIMPYIOLIMX TI03HABATEJIbHYI0 MOTHBALIMIO, UIPOBBIX METOJMK, IUCKYCCHH, NarOIIMX
BO3MOKHOCTh TIPHOOPECTH OIBIT BEJACHUS KOHCTPYKTHBHOI'O JWAjoOra; TPYNIIOBON paloOThI,
KOTOpasi YYUT CTPOUTH OTHOILIEHUS M JEWCTBOBAaTH B KOMAaHZE, CIIOCOOCTBYET DPa3BUTHUIO
KPUTUYECKOT'O MBIIIUICHHUS;

noOykJieHue O0yJaromuxcsi COOMI0AaTh HOPMBI MOBEACHHUS, MIpaBHiia OOIICHHS CO
CBEpCTHUKAMU U MEAarorndecKUMU  paOOTHUKAMH, COOTBETCTBYIOIINE YKIIaIy
o0mieo0pa3oBaTeIbHOM OpraHU3allii, YCTAHOBIGHHWE U TMOAJEPXKKY JOOpOXkKelaTelnbHON
aTMocdepsl;

OpraHU3aI0 HACTABHHYECTBA MOTUBHPOBAHHBIX U SPYAHUPOBAHHBIX O00yYaAIOLIUXCS
HaJl HEYCIEBAIOIIMMH OJHOKIACCHUKAMH, B TOM YHCJIE€ C OCOOBIMU 0Opa3oBaTEIbHBIMU
NOTPEOHOCTSIMU, JAIOIIET0 OOYYaIOIUMCSl COLMAIbHO 3HAYUMBIA OMBIT COTPYIHUYECTBA U
B3aMMHOM ITOMOIIIH;

MHUIUUPOBAHUE U TOJAEPHKKY HCCIENOBATENBCKON NESTEIBHOCTH O0ydYaromuxcs,
MJIAHUPOBAHUE M BBINOJIHEHUE WHIAMBUIYAJIBbHBIX M TPYIIMOBBIX IPOEKTOB BOCIHUTATEIBHON
HaIlPaBJIECHHOCTH.



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YHEHUKA
Maremaruka: anredpa U Hayajla MaTeMaTUYECKOTO aHajau3a, reomerpus. ['eomeTpus,

10-11 xnaccel/ Atanacsas JI.C., byty3os B.®., Kagomues C.b. u np., AkiimonepHoe
obmectBo «M3natenscTBO «IIpocBemnieHue»

METOANYECKHUE MATEPHUAJIBI UISA YYUTEJIA

Maremaruka: anredpa U Hayaia MaTeMaTHYECKOTO aHaju3a, reomerpus. ['eomeTpusi,
10-11 xnaccel/ Atanacsan JI.C., byty3os B.®., Kagomues C.b. u np., AkiimonepHoe
obmectBO «M3marenscTBO «IIpocBemienne»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET

bubmuoreka LIOK
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