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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «l['eoMerpusi» 0a30BOTO YpOBHS IS
obyuarommuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DenaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, MPEABSIBISIEMBIX K
MaTEeMaTUYeCKOMy OO0pa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 0Opa3oBaHUSI.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSMH,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOpPa3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJbTYPHOIO, JUYHOCTHOIO U II03HABATEJBHOTO pPa3BUTHUSA
JUYHOCTU 00YyYarOIXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHus OOYyCIIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTHIO METANpPEIMETHBIX H
NPEAMETHBIX PE3YJIbTATOB OOYyYEHHS T'€OMETPUU B HAIPABICHUU JUYHOCTHOTO
pa3BuTUa oOydaronmxcsi, GopMUpOBaHUsA (DPYHKIMOHATBLHOM MaTeMaTUYECKOU
IPaMOTHOCTH, U3YUYEHHS JPYTUX y4eOHBbIX NUCHMIUIMH. Pa3zButne y oOydaronmxcs
MPaBUJIBHBIX MPEACTABICHUM O CYIIHOCTH U TPOUCXOXKIECHUU T€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIICHUH PEATbHOTO M HUACAIBHOIO, XapaKTepe OTPaKeHUS
MAaTEMATUYECKOW HAyKOW SIBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIU MATEMATHYECKOTO0 MOJIEIUPOBAHUS B HAYUHOM
MO3HAHUHU U B MIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yYaIllUXCsl, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOMMMBIX JUIsl aJamnTalid B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBAsieTCs OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIAHETO
oOmmiero oOpa3oBaHHs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JTUCITUTUIMH €CTECTBEHHO-HAYYHOM HAIMPaBIEHHOCTH, TaK M TyMaHUTapPHOM.

Jlornyeckoe MbIIUIeHHE, (HOPMUPYEMOE TPH H3YYCHHH OO0yJarOIIMMUCS
MOHATUHHBIX OCHOB T€OMETPHH M IIOCTPOCHHUH LETIOYKH JTJOTHICCKUX YTBEPIKICHUH
B XOJIE pelIeHUus] NeOMETPUYECKHX 3ajady, YMEHHE BBIJIBUTaTh M OINPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCHOJIB3YIOTCS MPU PELIEHUH 33a4 €CTECTBEHHO-
HAyYHOTO IIMKJIA, B YaCTHOCTH U3 Kypca (DU3UKHU.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATENbHOCTH 4YesoBeka. OpueHTalus 4YeloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro COIUalbHOro ObITHA, (opMa
OTpaXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHE YCIENTHOTO TO3HAHUS W aKTHBHOTO
npeobpazoBaHusl  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIMHSAET pa3Hble BUABI y4eOHOM U TPYIOBOM J1€ATEIHLHOCTH,
SBJISIETCSI OJHUM W3 MPOQPECCHOHAIBHO BAXKHBIX KA4YeCTB, MOATOMY AaKTyaJlbHA



3amada (opmupoBaHusS y O0OyYarONUUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEATEIIbHOCTH IO MHOTUM HAPABICHUSM.

[lens ocBoeHust mporpaMMmbl yueOHoOro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE 00yueHus — o001eoOpa3oBaTelibHOeé U OOIIEKYJIbTYpHOE pa3BUTHE
oOydJarormuxcss  4epe3  O0OeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCMOJIb30BAaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHMM W  JCHUCTBUI,
crenupUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIICUTHOTO MPOIOKEHHs] 00pa30BaHus
M0 CTIEIMAIIBHOCTSIM, HE CBSA3aHHBIM C MPUKJIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomMeTpud Ha ©0a30BOM YpOBHE MIpeJHAa3HAdYeHa JIsl
OOyJaronuXxcs CpeaHEH IITKOJIBI, HE UCIBITHIBABIINX 3HAUYNTEIBHBIX 3aTPy HCHHUM
Ha YpOBHE OCHOBHOTO 001Iero oOpazoBaHus. Takum oOpa3zoM, oOydaromuecs: Ha
0a30BOM YypOBHE JIOJDKHBI OCBOUTH OOIIME MATEeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crnenu@uKod TEeOMETPUHM U HEOOXOAUMBIE [JIi J>KM3HU B COBPEMEHHOM
obmiectBe. KpoMe 3TOro, OHU MMEIOT BO3MOXKHOCTh M3Yy4YUTh T€OMETPHUIO Oojiee
r1yOOKO, €CIM B JajbHEWIlEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HaHUAX B MPO(ECCUOHAIBHOU ESITEHLHOCTH.

JlocTikeHne 1enu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIMX 3ajay. [IpuopureTHBIMHM 3aJayaMd  OCBOEHHSA  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBisitoTCS:

e (opMupOBaHUE TMPEJCTABICHUS O TEOMETPUU KaK YacTH MHUPOBOM

KYJbTYPbl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYXKAIOIIUM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIINX MAaTeMAaTHUYECKUX MOJIENSIX, MO3BOJISIONINX OMUCHIBATH
U M3y4aTh pa3HbIC SBJICHUS OKPY>KAIOIIET0 MUPA;

e (QopMupOBaHHME YyMEHHUSI paClO3HABATh Ha YEpPTEkKaxX, MOJACISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U TeJla BpaIleHUS;

e OBJAJCHUE METOJAMH PEIICHMS 3aJlady Ha MOCTPOCHUS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHue yMEHHUS OINEPUPOBAThH OCHOBHBIMH TOHATHSMH O
MHOTOTPaHHHUKAX M TeJaX BPAIICHUS U UX OCHOBHBIMHU CBONCTBAMHU;

e OBJAJCHUE  aJNTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMupoBaHUEe yMEHHUS  MPOBOJIWUTH  HECJOXKHBIE  JIOKAa3aTEIbHBIC
pacCcyXXIeHus B XOJ€ PEIICHUs] CTEPEOMETPUUECKUX 3ajad M 3ajad C
MPAKTUYECKUM COJIEPKaHUEM;

e pa3BUTHE WHTEJUICKTYaTbHBIX U TBOPYECKUX CIIOCOOHOCTEMH
oOydJaronmxcsi, IMO3HABAaTEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
yMEHUH, KpUTUIHOCTH MBITIICHNUS,

e (opmupoBanue byHKUIHOHATBHON IPaMOTHOCTH, peieBaHTHOM
r€OMETPUU: yMEHHUE pAClO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX



NOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYalMsIX M MPU WM3YYEHUHU JIPYTUX y4eOHBIX NPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEl W 3aKOHOMEpHOCTEeH, (OpMyIHpOBaTh HUX Ha S3bIKE
IE€OMETPUU U CO3/1aBaTh F€OMETPUYECKHUE MOJIEIIH, IPUMEHATH OCBOCHHBIN
r€OMETPUYECKUN aIapar JUisl PElIeHUs IPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATD ITOJYyYECHHBIE PE3YJIbTATHI.

OTIMYNATENHEHON OCOOEHHOCTHIO MPOTrpaMMBbl SBIISIETCS BKIIOUEHHUE B KypC
CTEPEOMETPUM B HAdaJle €ro H3y4deHWs 3a]ad, peEIIacMbIX Ha YPOBHE
UHTYUTUBHOTO NIO3HAHMSI, U OIIpeeIEHHBIM 00pa30M OpraHU30BaHHAsA paboTa Ha
HUMH, YTO CIOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U IPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHWE MHTYUTHBHBIX MPOLECCOB, MOTUBHUPYET K
JAJbHEUIIIEMY HU3yUYEHUIO NPEIMETA.

[Tpenmourenue oTAAETCSA HAISAAHO-KOHCTPYKTUBHOMY METOAY OOY4YE€HHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOECH OCHOBE YyBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
y4Jalmxcsi B Kypc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIeHus 3aJad Ha
CO3JaHME€  NPOCTPAHCTBEHHbIX O0pa3oB W  33Jad Ha  ONEPUPOBAHUE
IPOCTPAHCTBEHHbIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJIsgHOCTh, @ ONEpUpPOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHUS OT
HarIsAHOCTH, MBICJIEHHOTO U3MEHEHHUSI €70 UCXOIHOTO COJIEPKAHHUS.

OcHoOBHBIE cozepkarenbHble TuHUN Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTIOTUUECKUX YMEHUUN
pacnpenenseTcss He TOJBKO II0 COJEP)KATEIbHBIM JIMHHUSM, HO M MO T0JaM
oOy4eHHs Ha YPOBHE CpeIHEro 00IIero o0Opa3oBaHusl.

Copepxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPeE3yJbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpelesN€éHHbBIM 10 ToAaM OO0yuyeHwus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHUE TIE€OMETPUUECKUMHU
MOHATHUSIMU Y HABBIKAMM OCYILIECTBIISUIOCH MOCIEI0BATENBHO U MOCTYIIATENBHO, C
COOJIIOJIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOYAIUCH B
OOLIyI0 CHCTEMY T'€OMETPUYECKUX MPEICTABICHUN OOYy4YaroIIMXCs, pACIIUpss U
yrayOssis e€, o0pa3ysi MPOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yueHnue reomerpun oTBoaUTCS 2 yaca B Heaenro B 10 knacce u 1 yac B
Heneno B 11 kitacce, Bcero 3a Ba rojia ooyudenus - 102 yueOHbIX yaca.

COAEPKAHUE YYEBHOI'O KYPCA

10 KITACC



IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATHA  cTepeoMeTpuu. Touka, TpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM IOCTPOECHUU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOE pacnonoxeHue MNpsIMBIX B MPOCTPAHCTBE: IEPECEKAOIINECS,
napajulelibHble M CKpeuuBaronmecs mnpsamble. l[lapamiensHOCTh MNpAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MMAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMM; YrOJd MEXAY NOpPSMbIMU B IPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: napayieIbHbIC IJIOCKOCTH; CBOICTBA
napajiebHbIX IUIockocTel. [IpocTteifue mnpocTpaHCTBeHHBbIE (UTYyphl Ha
IJIOCKOCTH: TETpa’ap, KyO, nmapajiesenumne]; TOCTPOCHUE CEUCHUM.

[lepnieHAUKYISAPHOCTD MPSIMOM Y IUIOCKOCTHU: MEPHEHIUKYISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapauICIbHbICE W TEPIECHIAUKYJSIPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOopemMa O NPsSMOu
MEPIIEHAUKYJISIPHON IUIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YIOJ MEXAY MPAMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JBYTPAHHOIO  yIJia.
[lepnieHaUKyISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUsT  (GUrypsl Ha  IUIOCKOCTb.
[lepneHAUKyISIPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYJSIPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa 0 TpEX MEepPIEHIUKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTPpaHHUKA, OCHOBHBIC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yromapHas
pU3Ma; TPAaHU W OCHOBAHUS MPHU3MBI; MpsAMas U HAKIOHHAs MPU3MBI; OOKOBas M
IOJIHAsA IIOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, IPSMOYTOJIbHBIN
napajyiefienunes; U ero cpoicrtea. [Iupamnpma: N-yronmpHas nupamuja, TpaHd U
OCHOBaHUE MUPAMUbI; OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yCceu€HHasg mnupaMuaa. OIJEMEHThl TMpuU3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPaHHHUKH: MOHSATHE MPABWIBHOIO MHOTIOTPAHHUWKA; MPABUJIbHAS IPU3MA U
NMpaBWIbHAs MNHPaAMUJIa;, MpaBUJIbHAs TPEYrojibHasi MUpPaMHUAA W TPaBUIIbHBIN
terpadap; kyO. IlpencraBieHue O TMPaBWIBHBIX MHOTOTPAaHHUKAaX: OKTadIp,
noaeka’ap v ukocaxap. CedueHus: Npu3Mbl U IUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJIEMEHThl CUMMETPUM B MNHpaMHAaX, HNapajuielenunenax,
MPaBUJIbHBIX MHOTOIPAHHUKAX.

Briuncienre 9SJ€MEHTOB MHOTOTPaHHUKOB: péEOpa, AuaroHayiv, YIJIBL.
[Imomaas OOKOBOM MOBEPXHOCTHM M TIOJHOM TMOBEPXHOCTH MPSAMOU MPU3MBI,
IJIOMAh OCHOBAaHW, TeopemMa O OOKOBOW TOBEPXHOCTH TPSIMOWU MPU3MBI.



[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TPABWIHHOW THUPAMUJIBI,
TeopemMa O Iulomaan yceu€éHHOW mupamunbl. [lorstne 00 00BEMe. OOBEM
UpPaMUIbI, TPU3MEI.

[TogoGueie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXAY IUIOMIAASIMU
MOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX TEJI.

11 KIIACC

Tena Bpamenust

[nmmHeapuyeckas ITIOBEPXHOCTB, oOpa3yromue LHUJIMHIPUIECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKON MOBEpXHOCTU. L[lUmuHOp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCThb, OOpasylolias W OCb, IUIOMAAb OOKOBOW U TOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroliue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOoHyC: ocHOBaHME U BepliliiHA, 0Opasyronias
U OCh; IUIONMIQJhr OOKOBOM ¥ TOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3syrollue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETP; IUIOMIAJb MOBEPXHOCTU CREPHI.
B3aumnoe pacnonoxxeHue chepbl U MIOCKOCTH; KacaTesibHasi MIIOCKOCTh K cdepe;
IJI01Ma/1b ChEpHI.

N300pakeHne Ten BpalleHus Ha TNIOCKOCTH. Pa3BépTka MUIMH/pa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHMss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMHUCAHHBIA OKoJIO cdephl; chepa, BOHUCaHHASS B MHOTOTPAHHUK, WM TEJO
BpallEHUS.

[Tonsarue 06 06bEMe. OcCHOBHBIC CBOMCTBA 00BbEMOB Tel. Teopema 06 00BEME
MPSIMOYTOJILHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OO0bEM IMIMHIpA,
KoHyca. O0BEM 11apa U TIoMaAb Chephl.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONICHUS MEXIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00bEMaMU TTOOOHBIX TEI.

Ceuennss mwiMHApa (MapaJUIeIbHO WM TEPHEHIUKYJSPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M TPOXOJAIIEE 4Yepe3 BEPIIMHY), CECUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaM. IIpaBwino mapamnenenunena. Pemrenuwe 3amayd, CBS3aHHBIX €
IIPUMEHECHUEM IMIpaBUJl JCUCTBUU C Bekropamu. llpsAmoyrosbHas cucrema
KoopAuMHAT B TmpocTpaHcTBe. Koopaunatel BekTopa. IIpocreitmme 3amaun B
KOOpAMHATax. YTojl Mexay Bekropamu. CKalsSIpHOE MNPOU3BECHHE BEKTOPOB.
Brluncnenne yrioB Mex1y MNPSMbIMU U TJIOCKOCTAMHU. KoOpArMHATHO-BEKTOPHBIMA
METO/I IPU PEIICHUH FT€OMETPUYECKHUX 3a]1ay.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS TMPOTPaMMbI y4eOHOTO TIpeaMeTa
«MareMaTnka» XapakTepU3YIOTC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyUaIOIIErocs Kak akTHBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, MPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBIICHHMA,
IpoLenyp TpaxIAaHCKOTo oOmiecTBa (BBIOOPHI, OMPOCHI W Tp.), YMEHUEM
B3aHUMOJECUCTBOBATh C COLUMAIBHBIMA HHCTUTYTAMHU B COOTBETCTBUU C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuorn4yeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTHU, YBOXKCHUS K
IIPOLJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTMX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOI0; OCO3HAHHUEM JIMYHOTO BKJIaa B MOCTPOCHHUE YCTOMUMUBOrO Oy Ay ILIEro.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOUYAsl ICTETUKY MAaTEMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1ad4, peleHnu, paccy X IEHUN;
BOCHPUUMUYHMBOCTBIO K MATEMAaTUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTAHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); bu3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUSX CIIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAaHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbiM  cepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpUIaTh OCO3HAHHBIA BBHIOOP
Oynymeli mnpodeccnrn W peamu3oBBIBATh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,
TOTOBHOCTBIO M CIIOCOOHOCTBIO K  MaTeMaTH4ecKOMy OOpa30BaHHIO U



caM000pa30BaHUI0 HA TPOTSHKEHUU BCEU >XWU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTHISCKON HANPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYphl, IMOHUMAHHEM BIIASHHS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATIBLHOM
Cpembl, OCO3HaHWEM TJ00aTBLHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalMell Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM I pelieHUs 3aaad B
00JaCTH  OKpY’)Karommieii cpeibl, IUTAHHUPOBAHHMS IIOCTYIIKOB M  OIEHKH WX
BO3MOYKHBIX ITOCJICICTBHH ISl OKPY KAIOIIEH CPeJIbl.

IleHHOCTH HAYYHOT0 MIO3HAHMSI:

c(hOpPMHPOBAHHOCTHI0O MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKM W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOW HayKHd Kak cdepbl 4YeIoBEUeCKOM IesATEeNbHOCTH, JTaroB €&
pPa3BUTHUSI M 3HAYMMOCTH JUISI PAa3BUTHS IUBUIM3ALMH; OBJAJACHUEM SI3BIKOM
MaTeMaTHKH ¥ MaTEeMaTHYECKOHW KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYIO M HCCICIOBATEIBCKYIO ACATEIHHOCTD
WHUBUTyaJIEHO U B TPYTIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MertanpenMeTHble Pe3yJIbTaThl OCBOCHUS IMPOTPaMMbl YYEOHOrO MpeameTa
«Marematuka XapaKTePU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elCmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTNEUIMU.

1)  Vuusepcanvomvie  nozmasamenwvhvle — Oelicmeus, — 0becneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpyJcaowe2o  Mupa,  NpUMeHeHue  J0SUYECKUX,
uUccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeicTBus:

e BBIABIISITh U XapaKTEPU30BaTh CYIIECCTBEHHBIE MPU3HAKA MATEMATHICCKUX
OOBEKTOB, TOHSATUN, OTHOUICHUN MEXAY MOHATUAMH, (HOPMYIHUPOBATH
OTpENCICHUS  TOHATHUH; YCTAHABIIMBATh CYIICCTBCHHBIA  TPH3HAK
KJlaccu(uKanuy, OCHOBaHUA Uil OOOOIIEHUS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHbIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIC;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAaHHBIX, HAONIOJCHUSIX U YTBEPXKIACHUSIX,
npemsiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;



JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
VMHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
IIPOBOAUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKACHUM (IIpsIMBbIE U OT IPOTUBHOIO), BHICTPAWBATh APTyMEHTALIMIO,
IPUBOJUTH MPUMEPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KJI€HUS U BBIBOJBL;

BbIOMpaTh CMoco0 pemieHus y4eOHOUM 3aaauu (CpaBHUBATH HECKOJIBKO
BApUAaHTOB peEUIeHMs, BbIOMpaTh HaubOoyiee MNOAXOASAIUNA C YUYETOM
CaMOCTOSITENIbHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCITI0JIB30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKU MHCTPYMEHT MO3HAHUS,
(bopMynIupoBaTh BOMNPOCHI, (UKCUPYIOLIUME IMPOTUBOpPEUYUE, MpoOIemMy,
yCTaHaBIMBAaTh HMCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  TUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

IPOBOJUTH CaMOCTOATENIEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCIIEJOBAaHUE TII0 YCTaHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4ECKOIro
OOBEKTa, SABJIECHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOSITENILHO (POpMYIHpPOBaTH 000OIEHUS U BBIBOJIBI 10 pE3yJIbTaTaM
IPOBEAEHHOIO HAOMIONEHUS, UCCIIENOBAHMS, OLEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IIPOTHO3UPOBAaTh BO3MOKHOE PAa3BUTHE INPOLECCA, A TAKKE BBIABUIATH
IIPEATIOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCJIOBUSX.

Pabora c nnopmanueii:

2)

BBISIBIIATH J1ePUIMTH MHPOpPMALUU, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETA
Ha BONIPOC U AJIA PELICHUS 3a]a4H;
BbIOMpaTh  MHGOpPMALMIO W3  HCTOYHMKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHUS;
CTPYKTYpPUpPOBaTh UH(POpPMALIKIO, MPEACTABIATh €€ B pa3IMuHbIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKy;
OLICHMBATh HaAEKHOCTD uH(pOopMaIuu 1o CaMOCTOSTEJIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

Vuueepcanvnvie KomMMmynuxkamuenwvle Oelicmeus,  0Oecneuusarom

C¢0pMMp0661HHOCWLb COZ/;Z/ICl]lele HABBIKO6 06y'{CZIOLL;MXCﬂ.
OO01menue:

BOCIIPUHUMATh W (QOPMYyJIHpPOBATH CYXKIEHUS B COOTBETCTBUU C
YCJIOBHUSIMHU | TIEJISIMU OOIIEHHUSI; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOYKY 3PEHHUsI B YCTHBIX M IMCBMEHHBIX TEKCTAaX, aBaTh IOSICHEHUS I10
XOJly pelIeHUs 3aa4yi, KOMMEHTUPOBATh IIOJYUYEHHBIN PE3YJIbTAT;



B X0/ 0OCY>KJEHHs 3a7aBaTh BOMPOCHI TI0 CYIIECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC HA MIOUCK
pElIEHUs; COMOCTABIATh CBOM CYXKJCHHUS C CYXICHUSIMUA JIPYyTHX
YYaCTHUKOB JHMaiora, OOHapy>KMBaTh pa3iMuude U CXOJICTBO IMO3MIIMM; B
KOPpEeKTHOU GopMe hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS,;
NPEACTAaBIATh  pe3yJbTaTbl  PEIICHHd  3aJa4yd,  SKCIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3aJ1ay MPe3eHTAIlMU 1 OCOOCHHOCTEH ayAuTOPHUH.

CorpyaHu4ecTBO:

3)

NOHMMAaTh W HUCHOJB30BaTh  MpPEUMYIIecCTBA  KOMaHIHOM |
WHJIMBUAYAJIbHONU paOOThI MPU PEIICHUH YUEOHBIX 3a/1a4; MIPUHUMATh 1IEIb
COBMECTHOM JEATENbHOCTU, IUJIAaHUPOBATh OPraHU3aIMI0 COBMECTHOMN
paboThI, pacnpeaeNsTh BUABI padboT, JOroOBapUBaTHCA, 00CYXKIaTh IIPOLIECC
U pe3yJibTat paboThl; 00001aTh MHEHUS HECKOJIBKHX JIFOJIEH;
y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TrOBBIE€ IITYPMB» U WHBIC); BBINOJIHATH CBOIO YacThb pabOThI U
KOOPAMHUPOBATh CBOM JICUCTBUA C JPYTMMH UICHAMH KOMAaHJBbI;
OIICHMBATh KAa4eCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMyYTUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

Gopmuposarue cmMviCI08bIX YCMAHOBOK U HCUSHEHHBLX HABLIKOG TUUYHOCHIU.
Camoopranusamnus:

COCTaBJISITH IUIaH, AITOPUTM PEIICHUS 3a/1auH, BRIOUPATh CIIOCO0 pelieHuUs
C Y4€TOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ yIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJE€Th HABBIKAMU TO3HABAaTEIbHON pediaekcuu Kak OCO3HAHMS
COBEPLIAEMBIX IEUCTBUH M MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJaJE€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTPOJII THpolecca u
pe3yJibTaTa peleHus] MaTEMAaTUYECKOM 3a/1auu;

NPEABULIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh NpPH PEUICHUU
3a1a4d, BHOCHUTb KOPPEKTHBBI B [EATEIIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENIbCTB, TAHHBIX, HAWEHHBIX OIIHOOK, BBISIBJICHHBIX TPYAHOCTEH;
OLICHWBAaTh COOTBETCTBHUE pe3yJbTaTa LEIM U YCIOBUSM, OOBACHATH
MIPUYUHBI TOCTHKEHHS WIM HENOCTHKECHUS PE3YJIbTAaTOB AECATEIBbHOCTH,
HaXOJUTh OIHUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATBI



10 KIIACC

OnepupoBath MOHATUIMU: TOUKA, IPsIMAsi, TNIOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUHM M CIEACTBHUS U3 HHUX IMPU PEHICHUH
TeOMETPUUYECKUX 3a/1a4.

OnepupoBaTh MOHATUSIMU: TTAPAUICTLHOCTD M IEPIICHANKYISIPHOCTD MPSMBIX
Y IUIOCKOCTEH.

KnaccuduimpoBate B3aMHOE pPaCHOJIOKEHHE MPSMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: ABYTPAaHHBIA yroJ, TPaHW ABYTPAHHOTO YTJa,
peOpo IBYTpaHHOTO yTIJla; JMHEWHBIM Yroj JABYTPAHHOTO YIJa; TpalycHas mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHATHUSMU: MHOTOTPAHHHK, BBIMYKJIBIA ¥ HEBBITYKIIbIM
MHOTOTPAaHHHK, JIEMEHTHI MHOTOTPAaHHUKA, MPAaBUIILHBII MHOTOTPAaHHUK.

Pacro3naBaTh OCHOBHBIE BHABl MHOTOTPAHHHUKOB (MMHpaMuia; TpHU3Ma,
IPSIMOYTOJIBHBIN NapajljIesienumne, Kyo).

KnaccudunmpoBatb ~ MHOTOTpaHHUKH,  BbIOMpas  OCHOBAHHMS  JUIs
Kiaccuukanuy (BBIMYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPABUIIbHbBIC
MHOTOTPAHHHKH; TIPSIMbIC H HAKJIIOHHBIC TIPU3MBI, TTApaJUICICTTUTICBI).

OnepupoBaTh MOHATUSMH: CEKYIas MIIOCKOCTh, CEUEHNE MHOTOTPAHHHUKOB.

OOBIICHATH TPUHIIUIIBI TOCTPOCHUS CEYEHUH, UCTIONB3YS METOJ CIICIOB.

CtpouTh ceyeHUST MHOTOTPAHHUKOB METOJOM  CIIEJOB, BBITIOJIHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHU3Y.

PemaTe 3a1aun Ha HaXOXACHUE TEOMETPUICCKUX BEJIMYMH MO 00pasimam UiH
QIrOpUTMaM, TPUMEHSISI W3BECTHBIC AHAIUTUYECKUE METOJbl TPU PEIICHUU
CTaH/JAPTHBIX MAaTEeMAaTHUYECKUX 3a7a4 Ha BBIYUCIICHUE PACCTOSHUNA MEXKITY IBYMsI
TOYKaMH, OT TOYKA JO TPSIMOM, OT TOYKH JO ITUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMHUCS TPSMBIMHU.

PemaTe 3a1aun Ha HaXOXACHUE TEOMETPUICCKUX BEJIMYMH MO 00pasiaM UiIH
QITOpUTMaM, TIPUMEHSSI W3BECTHBIC AHAIUTUYECKHE METOJbl TPU PpEHICHUU
CTaHJAPTHBIX ~MaTEeMAaTHYECKUX 3a7ad Ha  BBIYHCICHHUE YIJIOB  MEXIy
CKPEIIMBAIOIUMHUCS TPSIMBIMH, MEXKIy TPSIMOA H  TUIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.

Boraucisate 00bEMBI U TUIOMAAN MTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpHU3Ma,
nupamMuga) ¢ TOpuMeHEeHHeM (OpMYyJ; BBIYHCIATH COOTHOIICHUS MEXIY
TIOMIASIMU TTIOBEPXHOCTEHN, 00hEMaMU TTOIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATHSIMH: CHMMETPUS B IIPOCTPAHCTBE;, IICHTP, OCh H
MJI0CKOCTh CUMMETPHUU; LIEHTP, OCh U MJIIOCKOCTh CUMMETPUU (DUTYPHI.



W3Bnekatb, mnpeoOpa3oBbIBATH M HMHTEPHPETUPOBATH HH(MOpPMALMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax u
pPUCYHKAX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Uil PEUIEHUS] CTEPEOMETPUUECKUX
3a/1a4, MPEANOJIararoiMX HECKOIBKO IAroB PELICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B ABHOM (opMe.

[IppuMeHATP  MPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUUYECKUX 3a1a4.

[IpuBoANTH HpUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
YKU3HHM, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IprMeEHATh MOJTYyYECHHBIE 3HAHMS HA MPAKTHUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallud W NPUMEHATb HM3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTUYeCKd C(HOPMYIHPOBAHHONM MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TIEOMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEINU C
UCITO0JIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOpEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KIIACC

OmnepupoBaTh MOHATHUSAMHU: LWIMHIpPUYECKas IOBEPXHOCTb, OO0pa3yrolue
HWIMHAPUYECKON  MOBEPXHOCTH;  IIWJIMHAP;  KOHUYECKass  MOBEPXHOCTb,
oOpa3yrolre KOHUYeCKON OBEPXHOCTH, KOHYC; CepuyecKas HOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u 1map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLEHUS.

KnaccuduimpoBats B3auMHOE pacrojiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUSIMU: ILIAPOBON CETMEHT, OCHOBAHHE CEIrMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
1apOBOM CEKTOP.

Berancnsate  00bEMBI M IUIOMIAMM  TOBEPXHOCTEM TeN  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (popMy:I.

OnepupoBaTh TMOHSATUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B cdepy #
OMMCAaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpaIllCHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOIMAASMHU MOBEPXHOCTEN M 0O0bEMaMu
MOTO0HBIX TE.

N3o00paxaTh u3yyaemble (PUTYypbl OT PYKHM U C MPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BEITONHATE (BBIHOCHBIE) MJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00bEMHBIX
¢buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUECHHUS TEJ BPAILICHHUS.



W3Bnekatb, HWHTEPHPETUPOBATH W MPeoOpa3oBbIBaTh HHOOPMALUIO O
POCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEACTaBICHHYIO Ha YepTEeKax U
pPHUCYHKaXx.

OnepupoBath MOHSATUEM BEKTOP B IPOCTPAHCTBE.

BbITIONHATE  EHCTBUSA  CJIOXKEHUST BEKTOPOB, BBIYMTAHHUS BEKTOPOB H
YMHOKEHHS BEKTOpa Ha YUCIIO, OOBSICHITh, KAKUMH CBOMCTBAMHU OHU 00J1a/1a10T.

[TpuMeHsTh paBUIIO MapalieIenuIea.

OnepupoBaTh NOHITUIMU: IEKAPTOBBI KOOPJMHATHI B MPOCTPAHCTBE, BEKTOP,
MOJAYJb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIWHATHI BEKTOpa, Yrod MEXIy
BEKTOpaMH, CKAJIIPHOE TIPOU3BEACHIE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAaHAPHbIE
BEKTOPBI.

HaxoanTs cyMMy BEKTOPOB M MPOU3BEICHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKAJIPHOE IMPOU3BEIEHUE, PACKIAIbIBaTh BEKTOP MO JIBYM
HEKOJJIMHEAPHBIM BEKTOpaM.

3anmaBath IUIOCKOCTh YPaBHEHHEM B JIEKAPTOBON CUCTEME KOOPIUHAT.

[TpumensTs TeomeTpudeckue (HaKThl I PEUICHHs CTePEOMETPUUECKUX
3a7a4, MPEANoaralonuX HECKOJIBKO IIaroB PEIIeHHs, €CIIM YCIOBHS TPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarp mpocreiinme reoMeTpuyecKkrde 3ajaud Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJA.

Pemarp 3amaunm Ha J0Ka3aTENbCTBO MAaTEMaTHYECKHMX OTHOIICHUH U
HaX0XkJIE€HWE FeOMETPUUECKUX BEJIMYMH 110 00pa3laM WUiIM allropuTMam, MpUMeHss
U3BECTHBIE METO/IbI PU PELICHUH CTaHIAPTHBIX MAaTEMaTUYECKUX 3a/1a4.

[IpumeHaTs nOpocTeHIINEe POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI TIPH PEIICHUN CTEPEOMETPHUIECKHX 3a/1ad.

[TpuBoUTH TpUMEpHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B NpUpOIE U
KU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsTh TONy4YEHHBIC 3HAHUS HA TMPAKTHUKE: aHAIM3UPOBATh peabHBIC
CUTyalldd W TIPUMEHATh H3yUYCHHBIC TIOHATHS B TMPOILECCE TOWCKA PEIICHHS
MaTeMaTHUecKu CHOPMYITHPOBAaHHONW TIPOOJIEMbI, MOJAEIUPOBATH pealbHBIC
CUTyalldd Ha S3bIKE TEOMETPHH, WCCIEAOBaTh IOCTPOCHHBIE MOJAETH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TEOpeM, anmapaTa anreOpbl; pemaTh
NPAaKTHUECKHE 3a]1a4M, CBA3aHHbIC C HAXOKJCHIUEM I€OMETPUUECKHUX BEIHYUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrtpoabusbie IIpakTnueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThbI
pecypchl
bubnunoreka LIOK
1 B 10
BEAICHHE B CTEPCOMCETPHTO https://m.edsoo.ru/1c209e37
5 [IpsiMble ¥ MIIOCKOCTU B MPOCTPAHCTBE. 12 1 bubmmoreka [JOK
[TapanneabHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneH MKy IAPHOCTD NMPSMBIX U 12 bubnuoreka [IOK
IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
bu6nmorexa LIOK
4 1 1
VYTibl MeXAy MPSMBIMU U TUIOCKOCTSIMHU 0 https://m.edsoo.ru/Lc209e37
bubmmoteka IIOK
M 11 1
> HOTOTpanHiIn https://m.edsoo.ru/1c209e37
N bubmuoreka [IOK
1
6 OOBEMEI MHOFOTpAHHHKOB o https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHus], paCCTOSTHUS U YTIIbI 4 1 brbmmorexa LIOK
P ' P Y https://m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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https://m.edsoo.ru/1c209e37
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https://m.edsoo.ru/1c209e37

11 KJIACC

KoanuecTBO 4acoB DJIeKTPOHHbIE
HaunmMmeHoBaHHe pa3iesioB H TEM mudpoBLIe
Ne i/m P Konrposbubie IIpakTHyeckue (upp )
NpOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
bubmuorexa [JOK
! Tena spaueris 12 https://m.edsoo.ru/1c209e37
N bubnuorexa [JOK
2 o 5 1
OOBEMBI Te https://m.edso0.ru/1c209e37
bubmuorexa [JOK
3 B 10 1
€KTOPBI U KOOPJUHATHI B IPOCTPAHCTBE https://m.edso0.ru/1c209e37
4 [ToBTOpeHME, 0000IIECHNE, 7 1 bu6mmorexa [IOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne Hara nugposeie
Tema ypoka Kourpoabusie IIpakTHueckue
n/n Bcero u3yyeHusi oOpa3zoBaTesbHbIE
padoThI padoThbI
pecypcbl
OCHOBHBIE TIOHATHS CTEPEOMETPHUU:
TOYKa, MpsiMasi, IIIOCKOCTb,
npoctpanctso. [IpaBuna
bubnunoreka LIOK
M300paKeHUs Ha PUCYHKAX: 1
. https://m.edsoo.ru/aecc77cd
M300paKeHUs IIIOCKOCTEH,
MapajvieIbHbIX MPSMBIX (OTPE3KOB),
CEpeIUHbBI OTPE3Ka
[TonsTHs: mepecekaronuecs
TJIOCKOCTH, TEepEeCceKarorecs npsmas 1 bubmmorexa [JOK
- T1ep p https://m.eds00.ru/2d8a9c99
Y TUIOCKOCTD
[TonsaTHA: nepecekarommecs
TJIOCKOCTH, TEepeCceKarorecs npsmas 1 brbmmorexa LIOK
> 1EP P https://m.edsoo.ru/db685e73
Y TUIOCKOCTh
3HaKOMCTBO C MHOT'OI'paHHUKaMH,
n300pakeHre MHOTOIPaHHUKOB Ha 1 bu6muoreka [JOK
PUCYHKax, Ha IIPOCKIIMOHHBIX https://m.edso00.ru/a63959ed
gepTexax
HauanpHabie cBenenns o kyoe u
MUpaMHJIe, UX Pa3BEPTKH U MOJICTH 1 bubmmorexa [JOK
PamIAe, Tx pastep ' https://m.edso0.ru/b30dff38
CeueHusi MHOTOIPaHHUKOB
bu6nunorexa LIOK
HauanpHabie cBenenus o kyoe u 1

https://m.edsoo0.ru/3d8ffd32



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
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nUpaMue, UX pa3BEPTKH U MOJIEIH.
CeueHust MHOTOIPaHHUKOB

Ilonsatue 06 akCHOMATUYECKOM

7 IIOCTPOEHUU CTEPEOMETPUN: AKCHOMBI buGnuorexa [IOK
p P puu. https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHUH U CIICACTBHUS U3 HUX
ITousTre 00 akCHOMAaTUYECKOM
8 IIOCTPOEHUH CTEPESOMETPHUH: AKCHUOMBI buGnuorexa [IOK
p p pHit: https://m.eds00.ru/239c8ch4
CTEPEOMETPHUH U CIICACTBHUS U3 HUX
ITonsarue 00 aKCHOMATHYECKOM
9 IIOCTPOEHUU CTEPSOMETPHUM: AKCHUOMBI bubnnorexa [IOK
p p pHit: https://m.eds00.ru/65c6b106
CTCPEOMETPHUH U CICACTBHS U3 HIX
[TonsaTre 00 akCHOMATHUYECKOM
10 IIOCTPOEHUU CTEPSOMETPHUM: AKCHUOMBI bubnnorexa [IOK
p p PHH: https://m.edsoo.ru/258fc245
CTCPEOMETPHUH U CICACTBHS U3 HIX
B3aumHoe pacnonoxeHue npsmMbIx B
1 IIPOCTPAHCTBE: MEPECEKAOLINECS, bubmuoreka [IOK
NapajuleJIbHbIE U CKPEILUBAIOIIUECS https://m.edsoo.ru/1a2520f6
psIMbIC
[TapaniensHOCTh MPSMBIX U
MJIOCKOCTEHN B MPOCTPAHCTBE:
12 napajuieiIbHBIE IPSIMBIE B Bubmiorexa OK
P p . https://m.edso0.ru/93ad36b3
MIPOCTPAHCTBE; MapaIeIbHOCTh TPEX
MIPSIMBIX
[MapannensHOCTh MPSMBIX U
13 IIJIOCKOCTEM B IIPOCTPAHCTBE:! bu6muoreka [JOK
[TapaenbHOCT IPSIMOU U https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
bubnnorexa IHIOK
14 VYIIIBI ¢ COHANPABIEHHBIMU 1

https://m.edso0.ru/9f4071b9
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CTOpOHaAMH

15 VYron Mexay npsiMbIMU B bubmmoreka [JOK
MPOCTPAHCTBE https://m.edso0.ru/fe733862
16 VYron Mexay npsiMbIMU B bubnmnoreka HOK
IIPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapannenbHOCTh MIOCKOCTEH: bubnmnoreka HOK
MapajuieabHbIE IIJIOCKOCTH https://m.edso0.ru/2e18f255
18 CBoiicTBa napajiebHbIX IIOCKOCTEN bubmmorexa LIOK
P https://m.edso0.ru/e504d656
[Ipocreiinme mpocTpaHCTBEHHbBIE
19 (buUrypbl Ha TUIOCKOCTH: TETpad bubmmorexa [IOK
P F TETPAP, https://m.edso0.ru/4a28dc02
KyO, mapaJienenumnesa
. bubnuorexa [{OK
20 Hoctpoeriite ceterinit https://m.edsoo.ru/1d434dOf
bu6mmoteka IIOK
21 I1 i
OCTPOCHHC CCHEHIE https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota mo Teme
99 "[IpsiMbI€ M TUIOCKOCTH B bubmuoreka [IOK
npoctpaHcTse. [lapamuiensHOCTh https://m.edsoo.ru/9a0a9e56
MPSIMBIX U IIJIOCKOCTEN"
[IeprieHAMKYIAPHOCTD MPAMOU U
23 HH(I:CKOCHTI/I');IG l:;'IeH WK IJ)IH HbIE Bubmmorexa [IOK
- IEPHEHIMEYILIP https://m.edsoo.ru/b19f6a5d
MpsIMbIE B IPOCTPAHCTBE
24 [IpsimMble mapaienbHble U bu6muoreka [JOK
MEPIIEHANKYIISIPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 IIpsimble napasuienbHbIE U bubmuorexa [IOK
MEePIEeHANKYIISPHBIE K TNIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHANKYISIPHOCTH bubnmoreka [JOK
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pr[MOﬁ H IIJIOCKOCTHU

https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepnesuKyIsIpHOCTH Bu6muoteka [JOK
MPSAMON U TIIOCKOCTH https://m.edso0.ru/79165d15

28 Teopema o npsimoit bubnuoreka [JOK
MEPIEHANKYIISPHOMN TIJIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsimoit bubnmnoreka HOK
MEePHEHIUKYISIPHON MIIOCKOCTH https://m.edso0.ru/bd3745f8

30 Teopema o npsimoit Bbu6mmoteka [JOK
MEePHEHIUKYISIPHOU MIIOCKOCTH https://m.edsoo.ru/7d18834b
[leprieHAUKYISIp ¥ HAKJIOHHBIE:

31 paccTOsTHUE OT TOYKH JI0 IUIOCKOCTH, ]r?::[?sj?/l//lr?f:clj(;:)lr?/§30477 43
paccTosiHue OT MPSIMOM 10 TUIOCKOCTH T '
[lepnieHIUKyIsp U HAKJIOHHBIE:

32 paccTosiHiEe OT TOYKH JI0 TIOCKOCTH, ﬁgggﬁ;&fgggﬁi 6fefadd
paccTostHUE OT MPSAMOM 710 TNTOCKOCTH T '
[leprieHAMKYISIp U HAKJIOHHBIE!

b K

33 paccTosiHiEe OT TOYKH JI0 TIOCKOCTH, h;IS;/I//I;T:;(;?g /a5b7b863
paccTosiHUE OT MPSAMOM 70 TIIOCKOCTH T '
[leprieHAUKYISIp ¥ HAKJIOHHBIE:

b K

34 paccTosiHiEe OT TOYKH JI0 TJIOCKOCTH, htlfr?sj?/y/lr?]T:(;(::)(])lr(a Idbee22be
paccTosiHUE OT MPSMOM 70 TNIOCKOCTH T '

35 VYTIIBI B IPOCTPAHCTBE: YTOJ MEXIY bubmmoreka [JOK
MIPSIMOM M TUIOCKOCTBEO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHBIN yroJ, TUHEHHBIN yroi bubmuorexa [IOK
JBYI'PAHHOI'O yIJla https://m.edsoo.ru/5fa0b3ce

37 JIByTpaHHBIN YroJI, TMHEHHBIN yroi bubmuoreka [JOK
JABYIPaHHOIO yrjia https://m.edsoo.ru/c7c777ed

38 [TepneHUKYISIPHOCTD MIIOCKOCTEH: bubnuorexa [JOK



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
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https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
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MPU3HAK NEPHEHIUKYIISIPHOCTH IBYX
IJIOCKOCTEN

[leprieHAMKYIAPHOCTD MIOCKOCTEM:

https://m.edsoo.ru/ec3e2da3

bubnunoreka LIOK

39 HIpHSEak neupnequ/IKynﬂpHocm ABYR https://m.edsoo.ru/ed9e2a8e
IJI0CKOCTEN
IlepneHUKyIAPHOCTD IIJIOCKOCTEM:
40 Hp§3HaK HG;HCII;III/IKYHSIPHOCTI/I IBYX bubmmorexa LIOK
u https://m.edsoo.ru/ba75dc57
IJI0CKOCTEN
41 Teopema 0 TpEX NEpPHEHANKYISIPAX bubmorexa LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nepneHAUKyYIIpax bubmmorexa [IOK
https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx nepneHAUKyYIIpax bubmmorexa [IOK
https://m.eds00.ru/9f246736
KonrtponsHas paboTta o remMmam
44 "[lepneHIMKYIAPHOCTD NPSAMBIX U bubmmnoreka HOK
mIockocTeil" u "YTibl MexXy https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTAMH"
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHbBIE
3JIEMEHTBHl MHOTOTPAaHHUKA,
45 BBIIYKJIBIE U HEBBIITYKIIbIE bubamorexa LOK
B https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; Pa3BEPTKA
MHOT'OTpaHHUKA
[Ipu3ma: N-yronbHas npu3Ma; rpaHu U
46 OCHOBAHMS IIPU3MBIL; IIpsIMast U bu6muoreka [JOK
HaKJIOHHAsl IPU3MBbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
I10JIHAsl TOBEPXHOCTh IIPU3MBI
47 [Tapannenenumnen, npsaMOyroJIbHbIN bubnuoteka [JOK

MapajuiesienuIiel U ero CBOMCTBa

https://m.edso0.ru/8a7be683
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[Mupamuna: N-yronbHasi nupamMmuaa,
IPaHU U OCHOBAHUE TUPaAMUJIbL;

48 OOKOBast ¥ OJTHASI TOBEPXHOCTh bubamorexa LIOK
. https://m.edsoo.ru/fblcd0a5
[IMpaMM/ibl; IPAaBUJIbHASL U yCEUEHHAs
nupamua
[IpaBUIbHBIE MHOTOI'PAaHHUKHU:
MIOHSTHE MTPaBUIBHOTO

49 MHOTOIpAHHUKA; ITPAaBUJIbHAS [TPHU3Ma bubnnorexa [JOK
U IIpaBUJIbHAS NTMPAMUA; IIPABUIIbHAS https://m.eds00.ru/074c8865
TpeyrojpHas MUpaMua u
MIPaBWIbHBIN TeTpadp; KyO
[IpencraBnenue o MpaBUIBHBIX

50 MHOTOTPaHHHUKAX: OKTadIp, bubmmorexa [JOK

https://m.edsoo.ru/a0fdd5bf
JOJEKa’p U UKOCAdIP.
CuMMeTpus B IPOCTPAHCTBE:
CUMMETPHS OTHOCUTEIIBHO TOUKH,

51 MPSIMOM, TVIOCKOCTH. DJIEMEHTBI bubmuoteka [IOK
CUMMETPHUH B MUPaAMUJIAX, https://m.edsoo.ru/b9e777d9
napajuiesienune1ax, NpaBuiIbHbIX
MHOTOTpaHHUKAX
Brruncnenue 21eMeHTOB

52 MHOTOTPaHHHUKOB: p&€Opa, AMaroHau, bubmmorexa LIOK

https://m.edsoo.ru/6cdbecef
YIJIBI
[Tnomans 60KOBOI MOBEPXHOCTH U
IOJIHOM NTOBEPXHOCTH MPSAMOU
53 MIPU3MBI, TUIOLIab OCHOBAHUMH, bubnnorexa [JOK
. https://m.edso0.ru/37d84157
TeopeMa 0 OOKOBON MOBEPXHOCTHU
MPSAIMOM TPU3MBI
54 [Tnomanb 60KOBOM TOBEPXHOCTH H bubnunoreka LIOK
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ITOBEPXHOCTHU HpaBHHBHOﬁ

OUPaMHU/IbI, TEOPEMa O IUIOIIAIN
OOKOBOI TTOBEPXHOCTH YCCUEHHOMN

https://m.edsoo.ru/5603e30b

MU PAMH/TBI
55 KontposbHas paboTa mo teme bubnmnoreka HOK
"MHuororpaHHuku" https://m.edso00.ru/a95f5c04
N bubnuorexa [JOK
o Honsmie 06 0Oneve https://m.edsoo.ru/7ad0020b
N bubnuoreka [{OK
S OOnEM mupamu et https://m.edso0.ru/235171b3
N bubmuoreka [{OK
58 OOném mapavue! https://m.edsoo.ru/f47dfefd
N bubmuoreka [{OK
59 OOném mapamu et https://m.edsoo.ru/79c10312
N bubmuorexa [IOK
60 OOBEM mHpamHE! https://m.edsoo.ru/2faadc3f
" bubnuoreka [IOK
61 O0BEM mpu3MEL https://m.edsoo.ru/79853608
" bubmuoreka [IOK
62 O0BEM mpu3MEL https://m.edsoo.ru/1e053890
" bubnuoreka [JOK
63
OOnEm mpH3Me! https://m.edso00.ru/482d3f51
64 KonrtponsHas pabora no teme bu6muoreka [JOK
"O0BEMBI MHOTOTPAHHUKOB" https://m.eds00.ru/28a6573c
[ToBTOpenue, o6o0IIEHNE
65 cucTeMaTu3alus 3HaHH. bubnuotexa [JOK

[TocTtpoenue ceueHuii B
MHOT'OTPaHHUKE

https://m.edsoo.ru/098bedad
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[ToBTOpeHue, 0600IIEHNE
cucTeMaTHu3alus 3HaHuH.

66 Brrunciienue pacCTOSHUM: MEXKIY 1 bubnmnoreka HOK
JBYMsI TOUKaMH, OT TOYKHU 10 IPSMOM, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 IJIOCKOCTH, MEXTY
CKPEITUBAIOIIUMHUCS TPSIMBIMUA
bubnunoreka LIOK
o7 Hrorosas kouTponkHas pabota L https://m.edsoo.ru/b9146bc0
[ToBTOpenue, 0600IICHNE
CHCTEeMaTH3allus 3HaHU.
BrIunciaeHue yriioB: Mex
68 CerIHI/IBaI-OH_IZIMI/IC}I Hp}IML};MI/I, 1 buGnuorexa [IOK
. https://m.edsoo.ru/56765e8b
MEX1y IPSIMOH U IITOCKOCTHIO,
JBYTPAHHBIX YTIIOB, YTIIOB MEKIY
TJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka Kontposbusbie IIpakTnueckue
n/n Bcero u3yyeHusi o0pa3zoBaTesbHbIE
padoThI padoThbI
pecypcsl
Cdepa u map: ueHTp, paauyc,
1 IUaMeTp; INIOIA b HIOBEPXHOCTU 1 buGnuorexa [IOK
P P https://m.edso0.ru/0341bc2b
chepsl
BsaunmHuoe pacrionoxxeHue chepsl u
bubnuoreka [IOK
2 IJIOCKOCTH; KacaTeabHas MII0OCKOCTh 1
https://m.edsoo.ru/bed12a43
K chepe; ruromaas chepol

3 N3o0paxkenue cdepsl, mapa Ha 1 bubnnoreka [JOK
mockocTy. CeueHus mapa https://m.edsoo.ru/bc15f7f2
Hunuaapudeckas MOBEPXHOCTb,

4 o0pa3yromue HUIHHIPHIECKOM 1 bubmuoreka [IOK
MIOBEPXHOCTHU, OCh LIMJIMHIPUYECKOMN https://m.eds00.ru/6054b8cl
MTOBEPXHOCTH
Hunuuap: ocHOBaHMS 1 OOKOBas

5 MOBEPXHOCTh, 00pa3yrolas 1 och; 1 bubmmnoreka HOK
IUIOIAIh OOKOBOU M MOJHOM https://m.edsoo.ru/188f6216
MMOBEPXHOCTH
N3obpaxkenue muimHaApa HaA
IJIOCKOCTH. Pa3BépTka muuHapa.

6 Ceuenns muuHAPA (TUNIOCKOCTHIO 1 Bubmmorexa [IOK

H . P ’ https://m.eds00.ru/016e25eb
napajuienbHON UITN
MEPIECHIUKYISIPHON OCH LIMIUH/PA)
bubnuoteka [JOK
7 KoHnnyeckas noBepXHOCTB, 1 1

https://m.edsoo.ru/c94ba09b
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o0pa3yrolie KOHUYECKOn
IIOBEPXHOCTH, OCh U BEPIIUHA
KOHHMYECKOU ITOBEPXHOCTH

KOHYCZ OCHOBAHUEC U BCPIIWHA,

8 oOpa3syroias 1 0Ch; IJI0MA b Bubmaorexa ITOK
. . https://m.edsoo.ru/897dd3b2
OOKOBOI1 U MOJIHOIN MOBEPXHOCTH
Y cedéHHBIN KOHYC: 00pa3yromue 1
9 BBICOTA; OCHOBaIZI/I}I u gOKzBa]jIl bubmmorexa LIOK
’ https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
N300pakeHne KoHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, bubmmoreka [JOK
MapasiebHOH OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
IJIOCKOCTBIO, POXO/SIIEH uepe3
BEPIIHHY)

11 KomOunamus ten BparieHus u bubmuoreka [JOK
MHOTI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpanHuK, OMCaHHBIA OKOJIO

12 cdepsrl; cepa, BOUCaHHAs B bubnnorexa [JOK
MHOT'OTPaHHUK WJIU B TEJO https://m.eds00.ru/0b136158
BpaIICHUS

13 [TonsTe 06 00bEMe. OCHOBHBIC bubmuoreka [{OK
CBOICTBAa 0OBEMOB TEN https://m.edsoo.ru/26a03fb7

N bubmuorexa [{OK
14 O0bEm wmmikpa, KORycCa https://m.edso0.ru/5513d87b
. bubmuoreka [{OK
15 OObEw wiapa i MIOWALL Chepel https://m.edsoo.ru/d189bde2
16 [TonoOHbIE TENa B MPOCTPAHCTBE. bubmmorexa [JOK

https://m.edso0.ru/810cfleb
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COOTHOIICHUS MEXTy TUIOIIAISIMHU
MOBEPXHOCTEH, 00BEMAMHU
MMOTOOHBIX TEII

17 KonTponbnas pabora no remam bubmmoreka [JOK
"Tena Bpamenus" u "O0bembI TET" https://m.edsoo.ru/4a33a8ab
18 BexTop Ha 10CcKOCTH U B Bu6muoteka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Cno)kxeHue ¥ BRIYMTAHNE BEKTOPOB bubmmorexa [JOK
P https://m.edso00.ru/23f4f089
20 YMHOXEHHE BEKTOpa Ha YHCIIO bubmmorexa [JOK
P https://m.edsoo.ru/dee379eb
Paznoxenune Bexkropa 1o tpém
21 HEKOMIUTAHAPHBIM I]:GKTO TEM bubmmorexa [JOK
P PaM. https://m.edsoo.ru/a28fd74e
[IpaBuno napannenenunena
Pemenne 3ama4d, CBSI3aHHBIX C
22 MIPUMEHEHUEM TPABUII JCHCTBUH C bubmmorexa [JOK
P P A https://m.edsoo.ru/5a827900
BEKTOpaMHU
KoopauHaTHO-BEKTOPHBII METO
23 1} I/IpimeHI/II/I FCOMe’ll:“) MYECKHX " bubmmorexa [JOK
pup P https://m.edsoo.ru/d3alfe30
3a/1a4
[IpsmoyronbHas cucrema
24 KOOpJWHAT B IPOCTPAHCTBE. bubmuorexa [IOK
Koopaunats! Bekropa. IIpocTeiimne https://m.edsoo.ru/48db7058
3a/la4¥ B KOOpIWHATAX
o5 Yron Mexay BEKTOpaMH. bubnuotexa [JOK
CxkansipHO€ MPOU3BEJIEHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruucnenue yrioB Mexy bu6nunorexa LIOK

IMPpAMBIMHA U IINIOCKOCTAMUA

https://m.edsoo.ru/8efbe78e
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KonTponbhas pabota no teme

27 "BexTophl 1 KOOpAUHATHI B 1 bubamorexa LIOK
. https://m.edso00.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpEeHME, 0000IIEHNE U
28 cucTeMaru3anus 3HaHui. OCHOBHBIC 1 bubmuorexa [IOK
¢burypsl, GpakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPUH
[ToBTOpEeHME, 0000IIEHNE 1
29 cucremaTusanus 3HaHuii. OCHOBHBIE 1 bubnnorexa [JOK
¢burypsl, GakThl, TEOPEMBI Kypca https://m.eds00.ru/078cd184
IJIAHUMETPUHU
[ToBTOpeHUE, 0600IICHNE 1
30 CHCTeMaTHu3alys 3HaHui. 3agaun 1 bubnunoreka LIOK
IJIAHUMETPUHU U METOJIbI UX https://m.edsoo.ru/7491efe0
peuieHus
[ToBTOpenue, 0600IIEHNE U
31 CUCTEMaTHU3aIlis 3HaHUH. 3a/1auun 1 bubmuoreka [IOK
IJIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
peuieHus
[ToBTOpenue, 0600IIEHNE U
32 cucreMmarusanus 3HaHui. OCHOBHEIE 1 bu6mmoreka IIOK
¢burypsl, pakTel, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUU
but6mmorekxa [IOK
33 Hrorosas kouTpostbHas pabora 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpenue, 0600mEeHNE U 1 bubnuotexa [JOK
cUCTEMaTH3aInsI 3HaHUH https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOI'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET
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