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INOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 kmaccoB pa3pabotana Ha ocHOBe DemepaabHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHET0 O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWINA POCCHICKOTO 0OO0pa3oBaHU.
Peanuzanmsi mporpaMMbl 00ecIieunBaeT OBIAICHUE KITFOYEBBIMH KOMIICTCHITUSIMU,
COCTABJISIIOIIIIMU OCHOBY JIJII CaMOPA3BUTHsSI W HEMPEPHIBHOTO 0Opa3oBaHMUS,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U I[IO3HABATEIILHOIO pa3BUTHUS
JUYHOCTU 00YyYarOIIXCs.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Baxxnocth yueOHOTO Kypca TEOMETPUM Ha YpPOBHE CpPETHEro OOIIero
oOpa3oBaHHsI OOYCJIOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEeIMETHBIX H
OpEIMETHBIX PE3yJIbTAaTOB OOYUYEHHUS T'€OMETPUM B HANPaBIECHUH JIMYHOCTHOTO
pa3BuTusa oOyvarommxcs, (OpMUPOBaHUS (PYHKIMOHAIBHOM MAaTeMaTH4eCKOU
TPaMOTHOCTH, U3YYCHHS APYTUX yUECOHBIX AUCHMILINH. PazButne y oOydarommxcs
MPABUIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHHH TE€OMETPHUYECKHUX
abcTpakiuii, COOTHOUIEHHHM pEaJbHOIO0 M HJIE€ATbHOIO, XapaKTepe OTpPaKEHMs
MAaTEMATUYECKOM HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
re€OMETPUU B CUCTEME HAyK M POJIM MaTeMaTUYECKOTO0 MOJIEIMPOBAHUS B HAYYHOM
MO3HAHUH U B TMIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yuUalmxcs, a Takke KauyeCTB MBIIIJICHHUs, HEOOXOAMMBIX [JIsl aJanTalidd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisiercs OOHUM U3 0a30BBIX NMPEAMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHUs, Tak Kak oOOeCrneyrMBaeT BO3MOXKHOCTh H3Y4YEHHUS Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMPaBIECHHOCTH, TaK M TYMaHUTAPHOH.

Jlormdeckoe MbINUIeHHE, (HOpMHUpPYEMOEe TpU HW3YYCHHH OOYYarOIIUMUCS
MNOHSTUWHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LEMOYKH JIOTUYECKUX YTBEPKACHUN
B XOJ€ pELIECHUS TeOMETPUYECKHX 3aJady, YMEHHE BBIABUIAaTh U OMPOBEPraTh
THIOTE3bl HETIOCPEICTBEHHO HCIOJB3YIOTCS MPH PEIICHWH 3a]a4 e€CTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mku.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJb BO
BCEX 00NacTsIX AESITeIbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHaNIbHOrO ObITHS, (opma
OTPaXXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHUE YCHENIHOTO MO3HAHUS U aKTHUBHOTO
npeoOpa3oBaHus  JeUCTBUTENbHOCTH. OnepupoBaHWe  MPOCTPAHCTBEHHBIMU
oOpa3zamMu OOBEOUHSET pa3Hble BUIbl YYEOHOW U TPYIAOBOM J1€ATEIHHOCTH,



ABJIIETCSI OJHUM W3 MPO(PECCMOHATBHO BaXKHBIX KadyecTB, MO3TOMY aKTyajbHa
3amaya (opmMupoBaHus y OOyYaroUIUXCsi MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBHJIHOCTH OOpa3HOTO MBIIUIEHUSS — CYHIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU IEATEIIbHOCTH IO MHOTUM HAPABICHUSM.

[leas ocBoeHmst mporpamMMbl ydeOHOro Kypca «I'eomerpusi» Ha 06a3oBOM
ypoBHE 00yueHus — o0O1eoOpa3oBaTelibHOeé U OOIIEKYJIbTYpHOE pa3BUTHE
oOydarommuxcst  4yepe3  OOecre4eHHe  BO3MOXKHOCTH  NpUOOpeTeHus |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHMM W JCHUCTBUI,
cnenuUIHBIX TEOMETPUH, BO3MOKHOCTH YCTIEIITHOTO MPOI0JDKEHNS 00pa30BaHUS
M0 CIEIUAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIAIHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reoMeTpuu Ha ©0a30BOM YypOBHE TWIpeIHAa3HA4YeHa JUIs
OOy4YaronMXcs CPEHEHN MIKOJIbI, HE MUCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUM
Ha YpPOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaroniuecs Ha
0a30BOM ypOBHE JOJKHBI OCBOUTH OOIME MaTeMaTHYECKUE YMEHHS, CBA3aHHBIC
co crnenu@uKoid TEeOMETPUHM U HEOOXOAMMBIC ISl JKU3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXXHOCTh M3YYUTh T'€OMETpHUIO Oosee
riIyOOKO, €clii B JlajJbHEHIIIEM BO3HUKHET HEOOXOJIUMOCTh B T'€OMETPUYECKUX
3HaHUAX B MPO(ECCUOHAIBHOM NESITEIHLHOCTH.

JlocTikeHHe 1LEeIM OCBOEHHMS MpPOrpaMMbl  OOECIEUMBAETCS PELIEHUEM
COOTBETCTBYIOIIMX 3amad. [lpuopureTHbIMM 3aJadyaMyd  OCBOEHHSI  Kypca
«I"'eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 kaccax sBIsSIFOTCS:

e (opMupOBaHUE TMPEJACTABICHUS O TEOMETPUU KaK YacTH MHUPOBOMU

KYJBTYpPbI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opMupoBaHUE MPEJCTABICHUS O MHOTOIPAHHUKAX U TeJlax BpalleHUs
KaK O BOKHEHIIMX MAaTEMATHYECKUX MOJEISAX, MO3BOJSIONIUX OMHUCHIBAThH
Y U3y4aTh pa3HbI€ SIBJICHUS OKPYKAIOIIETO MUPA;

e (QopMupOBaHHME YyMEHHUSI pACIO3HABATh Ha YEPTEkKAX, MOJACISIX U B
pealbHOM MHPE MHOTOTPAHHUKH U TeJla BPAIllCHHUS;

e OBJIAJCHUE METOJAMH PEIICHMs 3aJlad Ha TOCTPOCHUS Ha M300paKEHUIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSTHSIMH O
MHOTOTPaHHHUKAX U TeJaX BPAIleHUsI U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHHE  QJIFOPUTMAaMU  pEIICHUS  OCHOBHBIX  THUIIOB  3ajad;
dbopMupoBaHWEe yMEHHUS TPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTEIbHBIC
paccykJeHUsT B XOJI€ PEUICHUS CTEPEOMETPUYECKUX 3aJad M 3a7ad ¢
MPAKTUYECKUM COJIEPKaHUEM;

e pa3BuUTHE UHTEJIEKTYaJIbHbIX U TBOPYECKUX CIOCOOHOCTEM
oOy4Jaronmxcsi, MO3HaBaTEIbHOM  AKTUBHOCTH,  MCCIIEIOBATEIbCKUX
YMEHHM, KpUTUYHOCTU MBIIUICHUS;



e (opmupoBaHUE (YHKIIMOHATIBHON I'PaMOTHOCTH, pENeBaHTHOM
IFEOMETPUU: yMEHUE PACHO3HABaTh IPOSIBICHUS T'€OMETPUYECKUX
HNOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEW B pEaJbHBIX JKU3HEHHBIX
CUTYallHsIX M MPU WU3YYEHUU JIPYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS
3aBHCHUMOCTEHl W 3aKOHOMEpHOCTEeH, (OpMynIHpoBaTh HUX Ha S3bIKE
IE€OMETPUU U CO3/1aBaTh FEOMETPUYECKHUE MOJIEIH, IPUMEHATH OCBOCHHBIN
r€OMETPUYECKUN aImapar JUisl PElIeHUs IPAKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATHh U OLIEHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTIUYUTENEHOM OCOOCHHOCTHIO MPOTPAMMBI SIBISICTCSI BKJIIOYEHHE B KYypC
CTEPEOMETPUM B Hayalle €ro HW3y4yeHus 3aJad, pelIaeMblX Ha YPOBHE
MHTYUTUBHOTO MO3HAHMSI, U ONpPENeIEHHBIM 00pa30M OpraHM30BaHHAas paboTa Haj
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTMUECKOIO U IPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIIEMY U3YyYECHUIO IPEIMETA.

[Tpenmourenue oTAAETCA HAMISAIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPAaKTUYECKOM JAEATENBHOCTU. Pa3BUTHME NIPOCTPAHCTBEHHBIX IPEACTABICHHUN Yy
yYalllUXCcsi B Kypce CTEpPEOMETpPUM MPOBOAMUTCS 3a CYET pelieHus 3a7ady Ha
CO3JaHM€  TPOCTPAHCTBEHHbIX O00pa3oB W  3aJad Ha  ONEpPUPOBAHUE
IPOCTPAHCTBEHHBIMH oOOpa3amu. Co3naHue oOpa3a NPOBOAUTCA C OMNOPOH Ha
HarJsgHOCTh, a ONEpUpOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHHUS OT
HAIJISITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHBIE copaepikaresbHble TUHUN Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukny, «IIpsiMble U MIIOCKOCTH B MPOCTPAaHCTBE», «Tena BpauieHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUHN
pacnpenenseTcss He TOJBKO II0 COJAEP)KATENbHBIM JIMHHUSIM, HO M IO ToJaM
oOy4eHHUs Ha YPOBHE CpEeHEro 00IIero oopazoBanusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM pPE3yJbTaTam
OCBOEHHUSl paboueil mporpamMmbl, pacHpeleN€HHbBIM 10 ToAaM oO0y4yeHwus,
CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECCKUMHU
MNOHATUSMU W HAaBBIKAMH OCYIIECTBIISUIOCH MTOCJIEI0BATEIBHO U MOCTYNATENbHO, C
COOJII0/IEHUEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOYAJIMCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEJCTABICHUN OOYy4YaroIIMXCs, pACIIUpss U
yriay6usist e€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydeHnue reometpun oTBOoauTCA 2 yaca B Heaenro B 10 knacce u 1 yac B
Heneno B 11 kiacce, Bcero 3a jiBa rojia o0yuenus - 102 yueOHbIX yaca.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CTEpeOMeTpur. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anMmHOE pacnosioKeHUue MpsSMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS,
napajulelibHble M CKpeuuBaroumecs mnpsmble. [lapajuienbHOCTh MNpAMBIX U
IUDIOCKOCTEW B MPOCTPAHCTBE: IMAPAJUIENBHBIE TMpPSAMBIE B NPOCTPAHCTBE;
[apaJuIeNIBHOCTh TPEX MPAMBIX; NaPALICIBHOCTh MPSIMOU M IIOCKOCTH. YTJIBI C
COHAIIPaBIECHHBIMA CTOPOHAMH; YIoJd MEXAy [PSIMBIMH B IIPOCTPAHCTBE.
[lapannenbHOCTh  IIIIOCKOCTEH: [apajulelIbHble  IUIOCKOCTH; CBOMCTBA
napajuleNbHbBIX IuIockocTed. Ilpocteiline npocTpaHCTBEHHBIE (UIYpHl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapajuieNenuie/]]; HOCTPOEHUE CEUCHHI.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIC MApAJIICIAbHBIE W IEPIECHIUKYJSIPHBIE K IIIOCKOCTH,
[IPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
NEPIEHINKYJIAPHON IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yIJia.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: NPU3HAK  IEPIEHIMKYJSAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NMepHeHIuKyIspax.

MHoOrorpaHHuKHu

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronapHas
npu3Ma; TPaHU U OCHOBAHUS MPU3MBI; IpsiMasi M HaKJIOHHAs MPHU3Mbl, OOKOBas U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, NPSAMOYTOJIbHBIN
napajuleJienunes, U ero cporcra. l[lupamumpa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHASL TOBEPXHOCTh MUPAMMU/IbI; PABUIIbHAS U
yCeu€HHas MNHpaMuIa. OJEMEHTbl Npu3Mbl M nupamuasl. lIpaBunbHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABWUJIbHAS MpPU3MA U
NpaBWIbHAs NHPAMHUA; NPABUIIbHAs TPEYroJibHas MHUPaMHUAA W TPaBUIIbHBIN
teTpa’dap; KyO. IlpencraBieHne o mpaBUIBHBIX MHOTOTPAHHUKAX: OKTa’3p,
nozexa’ap u ukocasap. CeueHus Npu3Mbl U TUPAMHUJIBIL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOI,
IUIOCKOCTU.  ODJEMEHTbl CUMMETPUM B MNHpaMHAaX, NapajuieJenunenax,
MPAaBWJIbHBIX MHOTOTPAHHUKAX.



Bbruncnenne 9JeMEHTOB MHOTOTPAaHHHKOB: pE&Opa, JauaroHaliv, YIJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH W TIOJHOW IMOBEPXHOCTH NPSIMON TIPU3MBI,
IUIOMIAa/lb OCHOBaHWH, TeopeMa O OOKOBOH TIMOBEPXHOCTH MPSIMOW TIPU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TIPABWIHHOW MHPaMUJIbI,
TeopeMa O IUlomaau yceu€éHHou mnupamunbl. [lonstue o0 o0béMe. OO0BEM
MUPAMUIBI, TTPU3MBI.

[logoGubeie Tena B mpocTtpaHcTBEe. COOTHOUICHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tena Bpamenust

HunuHapuyeckas MTOBEPXHOCTB, oOpasyrolue UMAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEPXHOCTU. [[MIWHAp: OCHOBaHUA W
OOKOBasi TMOBEPXHOCThb, OOpasyrolias W OCh, IUIOMAAb OOKOBOW U TOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOcTU. KOoHyC: oOCHOBaHUE U BepIlIMHA, 00pa3yroIasi
U OCh; IUIOMAAhr OOKOBOM M TOJHOW TMOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpasyroIiue U BbICOTa; OCHOBAaHMS U OOKOBasi MIOBEPXHOCTb.

Cdepa u map: UEHTp, paguyc, AUAMETpP; IUIOMIAb MMOBEPXHOCTU CREpHI.
B3aumnoe pacnosnoxxeHue chepbl U MIOCKOCTH; KacaTesibHasi MII0CKOCTh K cdepe;
101 ChEpPHI.

N300paskeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BEpTka MUIIMH]Ipa U KOHYCA.

KomOunamuu Ten BpalieHUss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKoJIO cdephl; chepa, BOHUCaHHASS B MHOTOTPAHHUK, WM TEJO
BpAaIlCHUS.

[Tonsarue 06 066EMe. OcHOBHBIC CBOMCTBA 00BbEMOB Tel. Teopema 006 00béMe
MPSMOYTOJILHOTO Tapajienenunena u ciaeAcTBus u3 He€. O0bEM mUIuHIpAa,
KoHyca. O0BEM 11apa u mIomaab chephl.

[TogoOubie Tenma B mpocTpaHcTBe. COOTHOIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuennss mwiMHApa (MapaJUIeIbHO WM TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO U TPOXOSAIIEe 4Yepe3 BEpIINHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mnockocTu U B ipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEeHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [IpaBwio mapamnenenunena. Pemienwe 3amad, CBS3aHHBIX €
NMPUMEHEHUEM TIpaBUJl JACUCTBUM € BekTropamu. lIpsMoyronpHas cucrema



KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. [lpocreitmue 3agaun B
KOOpJIMHATax. YTon Mexay BekTopamu. CKalsipHOE MPOU3BE/IEHHE BEKTOPOB.
Bolunciienre yrioB Mexay NpsIMBIMU U TJIOCKOCTSAMH. KoopauHATHO-BEKTOPHBIN
METOJ TP PEIICHUU T€OMETPUUECKUX 3a]1ay.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOrpaMMbl yuyeOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrOTCs:

I'pa:xknanckoe BocnuTaHue:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITMN 00YUAIOMIErocs KaKk aKTUBHOTO
M OTBETCTBEHHOI'O 4Yi€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
npoleAyp TpaxaaHCKoro ooOmiecTtBa (BbIOOPHI, OMNPOCH U TIp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKIMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTUKHU, [ICHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO HApOJa;
c(hOPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OYAyIIETO.

JcTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKJIIOYAs ICTETUKY MaTEeMaTHUUYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3ajad, PEIIEHHN, paCCyXICHUM;
BOCIIPUUMYHMBOCTHIO K MATEMaTUYECKUM acleKTaM pPa3IMYHbIX BUJOB UCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
WHTEpecax 3J0pOBOro U 6€30macHoro oopasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3/I0pOBOE MHUTAHHUE, COATAHCHPOBAHHBIN PEXUM 3aHATUNA U

OT/IbIXa, peryispHas busnueckas aKTUBHOCTD); (bu3HIecKoro
COBEPIIICHCTBOBAHHSI, pu 3aHATHAX CIIOPTUBHO-03/I0POBUTEIHLHOM
JESITEIBHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYIYy, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOWS; MHTEPECOM K
paznuuHbiM  chepam  Mpo(decCHOHANBHON  JESTENbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMH, YMEHUEM COBEpLIaThb OCO3HAHHBIA BBIOOP
Oyaymeil npodeccun U pealu3oBbIBATh COOCTBEHHbIE JKU3HEHHBIE IIJIaHBbI;



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTEeMaTHYECKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 Ha MPOTSHKCHUU BCEH JXU3HHM, TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PCIICHUH MMPAKTHUSCKHX 33/1a4 MaTEMaTHICCKON HaIPaBICHHOCTH.

IKO0JIOrHIYeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO DKOJIOTHYCCKON KYyJIbTYpbl, MMOHWMAHUEM BIUSHUSI
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATIBLHOM
Cpelnbl, OCO3HaHHWEM TJ00aJbHOTO XapaKTepa SKOJOTHYECKHX IIpoOJIeM;
OpHEHTalell Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00JIaCTH  OKpY)KAromIeH Cpeanl, IUTAHUPOBAHMSI TIOCTYNIKOB ¥ OIEHKH WX
BO3MOYKHBIX TTOCJICICTBUM ISl OKPYKAIOIIEH CPEIbI.

IleHHOCTH HAYYHOIO NO3HAHUSI:

c(hOpPMHUPOBAHHOCTHIO MHPOBO33PCHHS, COOTBETCTBYIOIIEIO COBPEMECHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTEeMaTHYeCKOH HayKd Kak cdepbl UYeIOBEUYECKOW AESITCIBHOCTH, ITAloB €€
pPa3BUTHUSI M 3HAYMMOCTH JUISI PA3BUTHS IUBUIM3ALMH; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KyJIbTypOW KaK CpEACTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIICCTBJISATh TMPOEKTHYH) M HCCIAEAOBATEIBCKYIO JESATEIbHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YUEOHOTO TpeaMeTa
«MaremaTtuka XapaKTepU3yITCs OBJIAJICHUEM YHUBEPCAITbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
oeticmeusiMU, YHUBEPCANbHbIMU PecyNAMUBHBIMU OCUCTBUIMU.

1)  Vuuseepcanvnvie  noznasamenvhvle  Oelicmsus, — 00eCneuU8arOm
Gdopmuposarue 06a308blX KOSHUMUBHBIX NPOYECCO8 00VUaowuxcs (0ceoeHue
Memo008  NO3HAHUSL — OKpyJcarwe2o  Mupa,  NpUMEHeHUue  J02UYECKUX,
UCCIe008amMeNbCKUX ONepayuli, yMeHull pabomams ¢ ungopmayueli).

ba3oBble Jiornueckue aeicTBuA:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTIpEJICICHUs] ~ TOHSATUHN; YCTAHABIMUBATh CYIIECTBEHHBIM  TPHU3HAK
KJlaccu(UKalmy, OCHOBAaHUS JUIsi OOOOIIEHUS M CpPAaBHEHMsS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHUMATH, (opMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE,;
YCIIOBHBIE;

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aHMOCBSI3M U
npoTUBOpeurss B (pakTaxX, JaHHBIX, HAOJIOJCHUSAX M YTBEPKICHUSX;



npeajiaraTb ~ KPUTEPUM U1 BBISIBICHHS ~ 3aKOHOMEpPHOCTEM |
MIPOTUBOPEUNH;

e JieJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTeMaTH4eCKUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
OPUBOAUTH TMPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBO/IbI;

e BbIOMpaTh CcHOCOO pemeHus y4eOHOM 3agauv (CpaBHHUBATh HECKOJBKO
BAPUAHTOB pEILICHUs, BHIOMpATh HauboJee NOAXOMAUUMNA ¢ Yy4ETOM
CaMOCTOATENILHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIIOJBb30BATh BOMPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
(GbopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHBOPEUYUE, HPOOIEMYy,
yCTaHaBJIMBaTh HCKOMOE€ W  JaHHOe, (opMupoBaTh  THUIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULUIO, MHEHHUE;

e IPOBOJHUTH CaMOCTOSITEIIEHO CIJITAaHUPOBAHHBIN AKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
O0OBEKTa, SBJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

e CaMOCTOSITEJILHO (hOPMYIUPOBATH OOOOIIIEHUSI M BHIBOJIBI TIO pE3yjIbTaTam
MPOBENEHHOTO HAOJIOJEHUS, UCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000OIIECHUIA;

e TMPOTHO3MPOBATH BO3MOXHOE PAa3BUTHE IMPOLIECCA, A TAKXKE BbIIBUTATh
MPEANOJIOAKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSIX.

Pabora c nunopmanueii:

e BBIABIATH AehUIMUTH UHGOPMALIUU, TAHHBIX, HEOOXOIUMBIX JIJIi OTBETa
Ha BONPOC U AJI PELICHUS 3a]1a4H;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3TUYHBIX BUIOB U (OPM TIPEICTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJIEKHOCTh uHdopmauu 1o CaMOCTOSTEJIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnedusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

OO0uenue:



BOCIIPUHUMATh M (QOpPMYJIHpPOBaTH CYXKJEHHUS B COOTBETCTBUU C
YCIIOBUSIMU U LEJIIMA OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pPEHHSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IO
XOJly pelIeHUs 3a/1a4i, KOMMEHTHPOBATh MOJyYECHHBIN PE3YyJIbTAT;

B X0/ 0OCY>KJIECHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poOsIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXACHUSAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHapyXUBaTh Pa3Mdyhe U CXOJCTBO MO3UILIHUN; B
KOpPEKTHOM Popme popMyIHpOoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pE3yJbTaThbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCIIEIOBaHMsI,  IPOEKTAa;  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3EHTAUU 1 OCOOEHHOCTEN ayIUTOPUH.

CorpyaHu4ecTBo:

3)

MOHMMAaTh W MCIHOJB30BaTh  MPEUMYIIECTBA  KOMAHIHONM U
WHUBUyaIbHON paOOThI MPU PEIICHUH YYEOHBIX 3a]1a4; IPUHUMATh 11eJ1b
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3AlUI0 COBMECTHOMN
paboThI, pacnpeaeNsTh BUABI padboT, JOrOBapUBaTHCA, 00CYKAaTh IPOLIECC
U pe3yibTaT padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acCTBOBATh B IPYIIOBBIX (popMax paboThl (00CYyKIeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U WHBIC); BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATh CBOM JIEUCTBHUSI C JPYTUMH UJE€HAMU KOMAaH/IbI,
OIICHUBATh KAa4€CTBO CBOETrO BKJIaJa B OOLIUNA MPOAYKT IO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusamnus:

COCTaBJISITh IJIaH, AJITOPUTM PELICHHUS 33]1a4M, BHIOMPATh CIIOCO0 peleHus
C YYETOM UMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABAaTEIbHOM pediIekcur Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIAJE€Th CIOCO0aAMU  CaMONPOBEPKH, CAMOKOHTPOJIA IMpolecca H
pe3ysibTaTa pelieHus MaTeEMaTHYeCKON 3a1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPU PELICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAWJIEHHBIX OIIMOOK, BBISBIIEHHBIX TPYIHOCTEH;



e OIEGHUBATh COOTBETCTBHE pE3yJibTaTa IEJIM U YCJIOBHUSIM, OOBSICHITH
NPUYUHBI JTOCTUKEHUS WIM HEJOCTHXKEHUSI PE3YJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KIIACC

OmneprpoBaTh MOHATUSIMU: TOUKA, IIPsIMAs, INIOCKOCTb.

[IpuMEHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS M3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUAMU: NAPALIETBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEHN.

KnaccuduumpoBath B3aMMHOE pPAaCHOJIOKEHHE MPSAMBIX W IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO Yria,
pedpo IBYrpaHHOrO yrja; JUHEMHBIA Yrojl ABYTPAaHHOIO yIJja; rpajycHas mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh NOHATUSMU: MHOTOIPAHHMUK, BBINYKIBIA M HEBBITYKJIBIHI
MHOTOIPAHHHK, 3JIEMEHTBI MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (IMpaMuia; NpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupummpoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanmy (BBITYKJIbIE UM HEBBINYKJIblE MHOTOTPAHHUKH, NPABUIIbHBIC
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajuIeICIUNIEebl).

OnepupoBath MOHATUSMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEUEHUH, HCTIOJIb3YSl METO/I CJIEJIOB.

CtpouTh ceYeHUsT MHOTOIPAaHHUKOB METOJOM  CJI€JOB, BBIIOJHSITH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHHUBY.

Pemmars 3aaun Ha HaxXOXKIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMAaM, TPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 3a7a4 HAa BBIUYMCICHUE PACCTOSHUNA MEXKIY JABYMSI
TOYKaMH, OT TOYKA JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

Pemmars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3am Win
QIrOpUTMaM, NPUMEHSSI W3BECTHBIE AHATMTUYECKHE METOJbl NPHU PpPELICHUU
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYMCIEHUE YIVIOB MEXAy
CKPEIMBAIOIIMMUCS OPSIMBIMH, MEXIy MpPAMOM M  IJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Beraucisate 00bEMBI U TUIOMIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpH3Ma,
ngpamMuga) ¢ TOpUMEHEHHEeM (OpPMYJ; BBIYHCIATH COOTHOIICHUS MEXKIY
TUIOMIAASIMU TTOBEPXHOCTEH, 00hEMaMU TI0I00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATHSIMH: CHMMETpPUS B TIPOCTPAHCTBE;, IIEHTP, OCh H
MJIOCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, MpeoOpa3oBBIBATh M HHTEPIPETHPOBATH HHPOPMAIMIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUCCKUX (PHUTypax, MpEeACTaBICHHYIO Ha YepTexkax U
PUCYHKaX.

[IpumensaTe reomeTpudeckue (aKThl IS PEMICHUS CTEPEOMETPUUCCKUX
3a/1a4, MPEATOIArarouX HECKOIBKO MIAroB PEIICHUS, €CIIH YCIOBUS IPUMCHEHUS
3aJ1aHbI B IBHOH (hopme.

[IpuMeHsAT,  MpoCTEHIlIMe MpPOrpaMMHBIE  CpPEIACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TPU PEIICHUH CTEPEOMETPUUICCKUX 3a71ad.

[IpuBOoAMTH TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B TMPHUPOJE H
JKW3HH, PACIIO3HABATh MIPOSIBJICHUE 3aKOHOB I'€OMETPHUHU B HCKYCCTBE.

[IpuMeHATh TOJIyYEeHHBbIC 3HAHHMS Ha MPaKTHUKE: aHAJIW3MPOBATH pPEAIbHBIC
CUTyalldd W TPUMEHATh HM3YYCHHBIC TIOHATHS B IMPOIECCE IOMCKA PEIICHHS
MaTeMaTU4eCKn CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyalli Ha S3bIKE TEOMETPHUH, WCCICI0BAaTh IIOCTPOCHHBIE MOJCIH C
WCIIOJIb30BaHUEM IeOMETPUUYSCKUX TIOHATUI U TeOpeM, arllapara ajareOpsl; peniaTh
MPaKTHYECKUE 3a7a9H, CBA3aHHBIE C HAXOXKICHHEM T€OMETPHUUCCKUX BEITHYNH.

11 KJIACC

OnepupoBaTh MNOHATUSMHU: LUJIUHAPUYECKAs IMOBEPXHOCTh, OOpa3yroliue
UUWIMHAPUYECKOM  TOBEPXHOCTH;  IWJIMHIAP;  KOHUYECKas  IMOBEPXHOCTD,
oOpa3ymolre KOHUYeCKONH OBEPXHOCTH, KOHYC; CepuyecKas HOBEPXHOCTb.

Pacnio3naBath Tena BpanieHus (IWIMHIP, KOHYC, cdepa U 1map).

OOBACHATH CIOCOOBI MOTYUYEHUS TeJl BpalLlEHUsI.

KnaccudunmpoBats B3auMHOE pacroyioskeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSAMMU: IIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTa, BHICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BBICOTA LIAPOBOIO CJIOS;
IaPOBOU CEKTOP.

Boruncnsate  00BEMBI M IJIOMIQAM  TOBEPXHOCTEM  Tel  BpalleHwUs,
r€OMETPUYECKUX TeJl C TPpUMEHEHUuEM (HopMy.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BIHMCAHHBIA B chepy H
ONKCAaHHBIM OKOJIO cdepbl; cdepa, BOMCAHHAE B MHOTOIPAHHUK WJIH TEJO
BpaLICHUS.

BbIYUCHIATE COOTHOIICHHSI MEXAY IUIOLIAASMU MOBEPXHOCTEH W 00BbEMAMHU
MOJOOHBIX TEII.



N300paxaTh u3yyaeMmble (QUIypbl OT PYKH U C IPUMEHEHHEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbINONTHATE (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
duryp: Buxa cBepxy, cOOKy, CHU3Y; CTPOUTH CEUECHHUS TEJ BPAIICHHUS.

W3Bnekatb, WHTEPNPETUPOBATH U MPeoOpa3oBbIBaTH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE JIEUCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB W
YMHOKEHHSI BEKTOPa Ha YUCIO0, OOBACHSTH, KAKUMH CBOMCTBAMHU OHH 00JIaJJaIOT.

[IprMeHATh IpaBUIIO NIapaJUICIICIIUAIIEAA.

OnepupoBaTh NOHATHIAMU: JE€KAPTOBBI KOOPIAWHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YIOJ MEXAY
BEKTOPaMH, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIJIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXKIY
BEKTOpaMH, CKaJIIpHOE MPOU3BEACHUE, pPaCKIaAbIBaTh BEKTOpP II0 JBYM
HEKOJUIMHEApHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPNHAT.

[TpumensTs TeomeTpuueckue (HakThl Uil PEUICHUs] CTEPEOMETPUUYECKUX
3a7a4, [PEANOJIararoluX HECKOJIbKO 1Iar0B PEIICHUs, €CJIM YCIOBUS IIPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemwate mpocreimne reoMeTpuyecKUe 3a1adyd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemwlarp 3amauM Ha [10Ka3aTesbCTBO MATEMAaTHYECKMX OTHOLICHHW W
HaXO0XkJI€HWE FeOMETPUUECKUX BEJIMUMH M0 00pa3laM WiIH alropuT™MaM, MPUMEHsS
M3BECTHBIE METO/IbI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUYECKUX 3a1a4.

[IpumeHaTs mOpocTedle IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a1ay.

[IpuBOONTHE NpHUMEpPHl MATEMATHYECKHUX 3aKOHOMEPHOCTEW B IPUPOAE H
YKA3HH, paCIIO3HABATh IIPOSIBJIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMeHATh TOJyYeHHbIE 3HAHUS Ha IPAKTHUKE: aHAJIW3UPOBATH PEaJIbHbBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIC IIOHATUSA B IPOLIECCE IIOUCKA pPELICHUs
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONW MPOOJEMbl, MOJEIUPOBATH peajbHbIC
CUTyallUl Ha A3BIKE TIEOMETPUHM, MCCIEA0BATH IIOCTPOCHHBIE MOJEIHA C
UCITIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeOpeM, anmnapara aareOpsl; pemaTh
[IPAKTUYECKUE 3a7a4U, CBA3AHHBIE C HAXOXKIEHUEM T€OMETPUUECKUX BEIUYUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM dueKkTpoHHbIe (LM (POBbLIE)
KoHTpoJbHbIe
n/n NPOrpaMmbl Bcero o0pa3oBaTesbHbIE PecypChl
padoThI
1 BBeneHue B cTepeoMeTpuio 10 0 https://resh.edu.ru/subject/17/10/
IT )
2 PAMPIC I TTTOCKOCTH B IPOCTPAHCTBE . 12 1 https://resh.edu.ru/subject/17/10/
[TapanienbHOCTh NPSMBIX U MIIOCKOCTEN
IT
3 CPUCHARIYIAPHOCTS NPAMBIX | 12 0 https://resh.edu.ru/subject/17/10/
IJIOCKOCTEN
4 VYrubl MeXAy IPSAMBIMU U IUIOCKOCTSAMH 10 1 https://resh.edu.ru/subject/17/10/
5 MHororpaHHUKH 11 1 https://resh.edu.ru/subject/17/10/
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1 https://resh.edu.ru/subject/17/10/
7 [ToBTOpEHME: ceyeHusl, paCCTOSAHUS U YIJIbI 4 1 https://resh.edu.ru/subject/17/10/
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5)



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIe (LM (POBbLIE)

Ne i/ KoHTpoJbHbIe

MPOrpaMMblI Bcero o0pa3oBaTebHbIE PeCypChl
padoTshI

Tena BpaieHus 12 0 https://resh.edu.ru/subject/17/10/
OO6bEMBI TEN 5 1 https://resh.edu.ru/subject/17/10/
BekTopbl 1 KOOpAMHATEI B IIPOCTPAHCTBE 10 https://resh.edu.ru/subject/17/10/
Hosropenne, 0606meHI:Ie’ 7 1 https://resh.edu.ru/subject/17/10/
crcTeMaTH3aIus 3HaHU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypPChI

OcCHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,
npsiMasi, INOCKOCTh, TPOCTPAHCTBO.
[IpaBuna n300paxkeHUsI HA PUCYHKAX:
N300pakeHHsI TUIOCKOCTEH, apaIeIbHbBIX
IpsAMBIX (OTPE3KOB), CEPEAMHBI OTPE3Ka

https://resh.edu.ru/subject/17/10/

IlonsTus: MepeceKarommecs 1mI10CKOCTH,
NnepeceKkarommecsa npsamas 1 rmiIoCKOCTb

Ilonstus: MepeCCKaromuecs 1miI0CKOCTH,
nepecekarommecs npamas 1 rmiI0CKOCTb

3HaKOMCTBO C MHOT'OrpaHHUKAMH,
I/I306pa)KeHI/IC MHOT'OT'paHHUKOB Ha
PUCYHKaX, Ha MPOCKIHUOHHBIX YCPTCIKAX

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

HauanpHubie cBeienns o kyoe u nupamuse,
uxX pa3BEPTKU U Mojenu. CeueHus
MHOTOTPaHHUKOB

https://resh.edu.ru/subject/17/10/

HavanpHbIe cBeneHus 0 KyOe U mupamMusie,
UX pa3BEPTKU U Mojienu. CedeHus
MHOTOTPAaHHUKOB

[TousiTue 06 aKCHOMATHYECKOM MMOCTPOCHUU
CTEPCOMETPUHN: aKCUOMBI CTCPECOMETPUU U
CIICACTBHUA U3 HUX

ITonsiTue 00 aKCHOMATHYECKOM MMOCTPOCHUU

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

CTCPCOMETPHUU: aKCUOMBI CTCPCOMCTPUU U
CJIICACTBHA U3 HUX

[TonaTne 06 aKCHOMAaTUYECKOM MTOCTPOSHUH

9 CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH U https://resh.edu.ru/subject/17/10/
CJIEJICTBUS U3 HUX
[TonsiTHE 00 aKCMOMATHYECKOM OCTPOCHUU

10 CTEPEOMETPUH: aKCUOMBI CTEPEOMETPUH U https://resh.edu.ru/subject/17/10/
CJIEJICTBUS U3 HUX
B3aumMHoe pacronioxkeHue npsMbIX B

11 MPOCTPAHCTBE: MIEPECEKAIOIINECH, https://resh.edu.ru/subject/17/10/
napajelibHble U CKpEeIMBaIOIMecs IpsMble
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B

12 MPOCTPAHCTRE: HAPAICILHBIC PAMBIC B https://resh.edu.ru/subject/17/10/
IPOCTPAHCTBE; MapaJlIeIbHOCTh TPEX
HPSMBIX
[TapanienbHOCTh NPSAMBIX U INIOCKOCTEN B

13 npocTtpancTie: [lapamienbHOCTh NPAMON 1 https://resh.edu.ru/subject/17/10/
IJIOCKOCTH

14 VYruisl ¢ COHANPABICHHBIMUA CTOPOHAMH https://resh.edu.ru/subject/17/10/

15 Yrois Mexay NpsAMBIMU B IIPOCTPAHCTBE https://resh.edu.ru/subject/17/10/

16 Yros Mexay NpsIMBIMHU B IIPOCTPAHCTBE https://resh.edu.ru/subject/17/10/

17 Hapasenbrocts niockocTe: https://resh.edu.ru/subject/17/10/
napauleIbHbIE III0OCKOCTU

18 CBolicTBa napauiebHbIX MIIOCKOCTEN https://resh.edu.ru/subject/17/10/
[Ipocreiimme npocTpaHCTBEHHBIE (PUTYPHI

19 Ha IJIOCKOCTHU: TeTpadp, KyoO, https://resh.edu.ru/subject/17/10/
napajuieNenunes

20 [TocTpoenue ceuennii https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

21

IToctpoenue ceuenuit

https://resh.edu.ru/subject/17/10/

Kontpoinbnas padora mo teme "[Ipsmbie u

22 IUIOCKOCTH B IIPOCTPAHCTBE. https://resh.edu.ru/subject/17/10/
[TapannenbHOCTb NPAMBIX U INIOCKOCTEN"
[leprieHAMKYIASIPHOCTH NPAMOUN U

23 IJIOCKOCTH: TIEPIIEHINKYJISIPHBIC PSIMbBIC B https://resh.edu.ru/subject/17/10/
IIPOCTPAHCTBE
IT .

24 PAMPBIC TApAIITCILHBIC 1 https://resh.edu.ru/subject/17/10/
NEPIEHIUKYIIIPHBIE K IITIOCKOCTH
II )

25 DAMBIC HApaLICHBHEIC 1 https://resh.edu.ru/subject/17/10/
NEePIEeHIUKYIIPHBIE K IIIIOCKOCTH
IT 5 )

26 PHHALR HEPHEMMIEYITIPHOCTI HPAMOH 1 https://resh.edu.ru/subject/17/10/
IUIOCKOCTH
N .

27 PH3HAK NEPTICHAMIYIHIPHOCTI HIPAMOH H https://resh.edu.ru/subject/17/10/
IJIOCKOCTH
T i 7 .

28 COPEME O TIPAMOT TEPHCHAKY LIPHOH https://resh.edu.ru/subject/17/10/
IJIOCKOCTH
T i 7 .

29 COPEME O TPAMOM TEPHEHAEY HIPHOM https://resh.edu.ru/subject/17/10/
IJIOCKOCTH
T . .

30 COpEMa O TIPAMOM HEPHEHAMKYIAPHOU https://resh.edu.ru/subject/17/10/
IJIOCKOCTH
[leprieHaUKYNIAp ¥ HAKIOHHBIE: PACCTOSTHUE

31 OT TOYKH 110 IUIOCKOCTH, PACCTOSTHUE OT https://resh.edu.ru/subject/17/10/
IPSAMOM 10 TIJIOCKOCTH
[lepneniuKynsip ¥ HAKJIOHHBIE: PACCTOSTHUE

32 OT TOYKH 10 IUIOCKOCTHU, PACCTOSTHUE OT https://resh.edu.ru/subject/17/10/
PSIMOM 10 TIJIOCKOCTH

33 [IeprieHAUKYISAp U HAKIIOHHBIE: PACCTOSIHUE https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

OT TOYKHU OO IIIOCKOCTH, paCCTOAHHUEC OT
HpHMOfI J0 IINIOCKOCTH

[lepnienquKysip U HAKJIOHHBIE: PACCTOSIHUE

34 OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUE OT https://resh.edu.ru/subject/17/10/
IIPSIMOM 10 IIJIOCKOCTH
0% : i )

35 [Ib] B TIPOCTPARCTBE: YTOT MEAULY NPAMOH https://resh.edu.ru/subject/17/10/
¥ TIJIOCKOCTBIO

36 JABYrpatHbli yrost, AMHEHHEIH yroi https://resh.edu.ru/subject/17/10/
JIBYTPaHHOTO yTiia

37 JABYTpAHHEIH yrou, IMHCHHEIH yron https://resh.edu.ru/subject/17/10/
JIBYTPaHHOTO yTJia
I1 78 )

38 CPHCHANKYIAPHOCTE TIOCKOCTCH HpIUBHaK https://resh.edu.ru/subject/17/10/
NEePIECHANKYIISIPHOCTH BYX IIOCKOCTEH
IT 78 )

39 CPUCHIMKYIHIPHOCTD TIOCKOCTEN: TIp I:BHaK https://resh.edu.ru/subject/17/10/
HEePIEHIUKYIAPHOCTH JABYX IIIOCKOCTEH
IT 78 )

40 CPHCHAMIAPHOCTD IIOCKOCTEH: TP I:BHaK https://resh.edu.ru/subject/17/10/
HNEPHEHINKYIAPHOCTH ABYX INIOCKOCTEN

41 Teopema o TpEx meprneHAnKyIsIpax https://resh.edu.ru/subject/17/10/

42 Teopema o Tpéx nepneHAUKYIIpax https://resh.edu.ru/subject/17/10/

43 Teopema o TpEx nmeprneHAnKyIsIpax https://resh.edu.ru/subject/17/10/
KonTponbHnas pabora o remam
HH -

44 epHeHm{inyﬂﬁpHOCTB TPAMPIX 1 https://resh.edu.ru/subject/17/10/
riockocTeil" 1 "YTIibl MeX 1y NPSIMBIMU U
MJI0CKOCTSIMU"
ITousTHe MHOI'OrpaHHHUKa, OCHOBHEIC

45 SJEMEHTDI MHOTOTPARHIKA, BRITYIIBIC 1 https://resh.edu.ru/subject/17/10/

HCBBIITYKJIBIC MHOTOTPAHHUKH, pa3BépT1<a
MHOT'OTpaHHHUKa



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

46

[Ipusma: n-yronpHas npu3Ma; rpaHu 1
OCHOBAHUA IIPU3MBI; IIpsIMas U HAKJIOHHAs
pU3Mbl; OOKOBas U MOJIHAS IOBEPXHOCTh
IIPU3MBI

https://resh.edu.ru/subject/17/10/

47

[Tapamienenunen, IpsMOYIrOJIbHbBIN
napajuiesIeuIe] 1 ero CBOMCTBa

https://resh.edu.ru/subject/17/10/

48

49

50

51

52

[Tupamuia: n-yroypHas nupamMuia, rpaHy U
OCHOBaHHE TTUPAMHUJIbI; OOKOBAs M MOJTHAS
[IOBEPXHOCTb IUPAMUBI; [IPABUIIbHASL U
yCeu€HHas nupaMuia

[IpaBuIBHBIE MHOTOTPAHHHUKH: TIOHSTHE
NpPaBUJIHOTO MHOTOTPAaHHUKA; ITPAaBUIIbHAS
npu3Ma 1 1paBuJibHasA NUpaMHuaa,
[paBUJIbHAS TPEYrojabHasA HUpaMuia U
IPAaBWIbHBIN TeTpasip; KyO
[IpencraBiaenne o NpaBUIbHBIX
MHOT'OT'paHHHMKAaX: OKTadp, JOJACKa’JIp U
HKOCAdIP.

CI/IMMeTpI/IH B IIPOCTPAHCTBC: CUMMCTPUS
OTHOCHUTCIIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
OJIEMEHTHI CUMMCTpPUH B ITUpaMUiax,
napamicicnmincaax, nmpaBUJIbHBIX
MHOTI'OI'paHHUKax

Briuucnenue 31eMEHTOB MHOTOTPAaHHUKOB:
pEOpa, TuaroHaiu, yribl

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

53

[Tnomaas 60KOBOI MOBEPXHOCTH H ITOJTHOM
MMOBEPXHOCTHU MPSMOM MPU3MBI, TTOIIA]Tb
OCHOBaHUH, TeopeMa 0 OOKOBOA
MOBEPXHOCTHU MPSIMOI MPU3MBI

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

[Tnomans 60KOBOI MOBEPXHOCTH U
HOBEPXHOCTH MPABUIILHOW ITHPAMH/IBI,

54 . 1 0 https://resh.edu.ru/subject/17/10/
TEeopeMa O TUIOIIAIH OOKOBOM MOBEPXHOCTH
YCEYEHHOM MTUPAMUIBI
55 Korrtponbras pabora no Tewe 1 1 hitps://resh.edu.ru/subject/17/10/
"MHororpaHHuku"
56 [Tousitre 06 06bEME 1 0 https://resh.edu.ru/subject/17/10/
57 O0bEM TUpaMu/IbI 1 0 https://resh.edu.ru/subject/17/10/
58 O0bEM upamMu/ibl 1 0 https://resh.edu.ru/subject/17/10/
59 O0bEM TUpaMu/IbI 1 0 https://resh.edu.ru/subject/17/10/
60 O0BEM upamMuIbI 1 0 https://resh.edu.ru/subject/17/10/
61 O0BEM TPU3MBI 1 0 https://resh.edu.ru/subject/17/10/
62 O0BEM pu3MBbI 1 0 https://resh.edu.ru/subject/17/10/
63 O06BEM npu3MBbI 1 0 https://resh.edu.ru/subject/17/10/
64 KonrpoxsHias pabota 1o Teme "OGbEm! 1 1 https://resh.edu.ru/subject/17/10/
MHOTI'OIrpaHHUKOB
[ToBTOpenue, 0000IIEHNE CUCTEMAaTH3AIIS
65 3HaHui. [TocTpoeHue ceuennii B 1 0 https://resh.edu.ru/subject/17/10/
MHOTI'OT'paHHUKE
[ToBTOpeHue, 0000IIeHNE CUCTEMAaTH3AIIS
3HaHUH. BeIuKClIeHHE PACCTOSHUN: MEXIY
66 JByMsI TOUKaMH, OT TOYKH JO MPSIMOH, OT 1 0 https://resh.edu.ru/subject/17/10/
TOYKH 0 IIIOCKOCTH, MCKOY
CKpCIIUBAOIIUMHUCA ITPAMBIMU
67 Wrorosast KoHTpoJbHAS paboTa 1 1 https://resh.edu.ru/subject/17/10/
[ToBTOpeHme, 0600IIEHNE CUCTEMATH3AITIS
68 3HaHWWA. BEIYHCICHNE YTIIOB: MEXTY 1 0 https://resh.edu.ru/subject/17/10/

CKPCIIUBAOIHUMHUCS ITPAMBIMU, MEXKIY



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

MPSMOU U INIOCKOCTBIO, IBYTPAHHBIX YTIJIOB,

YIJI0B MEXKAY IJIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejbHbIE pecypchl

Cdepa u map: ueHTp, paanyc, Iuamerp;
IIOIA/Ib IOBEPXHOCTH Chephl
B3aumMHoe pacrionioxxeHue chepbl u
IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
chepe; iomanb chepsl

N3o0paxkenue cdepsl, mapa Ha
wiockoctu. CeueHus mapa

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

]_II/IJII/IHIIpI/I‘-IeCKaSI IMOBCPXHOCTD,
o0pa3yroIIne UIHHIPHIECKON
IMOBEPXHOCTHU, OCb IIHHHHI[pH‘IeCKOﬁ
MOBEPXHOCTH

https://resh.edu.ru/subject/17/10/

Hununaap: ocHoBaHUS U OOKOBast
MMOBEPXHOCTh, 00pa3yroias u oCh;
IO Ib OOKOBOMW M TIOJTHON TTOBEPXHOCTH

N300paxkeHne NUIMHAPA HA TIIOCKOCTH.
Pa3Béprka nunuaapa. CeueHus MUIMHIPA
(TUTOCKOCTHIO, TAPATIICIIBHON WITH
MEPIEeHIUKYIIPHON OCH LIMINH/IPA)
Konundeckast moBepXHOCTH, 00pa3yroIiue
KOHUYECKOM MOBEPXHOCTH, OCh U BEPIINHA
KOHUYECKOH MOBEPXHOCTH

Konyc: ocHOBaHUE U BEpIINHA,
00pasyrolias U OCh; IOMIAb OOKOBOW U

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

IIOJTHOW ITOBEPXHOCTH

VYceu€HHbIN KOHYC: 00pa3yroIue u

9 BBICOTA; OCHOBAaHHUA K OOKOBas https://resh.edu.ru/subject/17/10/
MMOBEPXHOCTH
N3006paxeHune koHyca Ha MIOCKOCTH.
Pa3Béptka konyca. CeueHust KoHyca

10 (TUTOCKOCTHIO, MapauIeIbHONH OCHOBAHUIO, https://resh.edu.ru/subject/17/10/
U IUIOCKOCTBIO, MPOXOISIIEH yepe3
BEPILUHY)

11 Kombunauus Ten Bpatienus u https://resh.edu.ru/subject/17/10/
MHOT'OTPaHHUKOB
MHoOrorpanHuK, OIMCaHHBIA OKOJIO

12 cdepsl; cdepa, BnUcaHHAs B https://resh.edu.ru/subject/17/10/
MHOT'OTPaHHUK WJIU B TEJIO BpalICHUs

13 HOH_,ﬂTHe 00 00neme. Ocnopibie CBOHCTBA https://resh.edu.ru/subject/17/10/
00BEMOB TN

14 O0BEM LMIAMHIpPA, KOHYCA https://resh.edu.ru/subject/17/10/

15 O06bEM mapa u wiomanas cheps https://resh.edu.ru/subject/17/10/
[Tomo6HbIe Tena B MPOCTPAHCTBE.

16 CooTHoOIIEHUS MEX/y TTOMAASIMHI https://resh.edu.ru/subject/17/10/
MMOBEPXHOCTEH, 00bEMaMU MOJOOHBIX TEI

17 Kontponkraz padora no remau "Tena https://resh.edu.ru/subject/17/10/
Bpamenus" u "O6beMbl Ten"

18 BekTop Ha MII0CKOCTH U B IPOCTPAHCTBE https://resh.edu.ru/subject/17/10/

19 CrnosxeHue v BBIYMTAHNE BEKTOPOB https://resh.edu.ru/subject/17/10/

20 YMHOXeHHE BEeKTOpa Ha YHCIIO https://resh.edu.ru/subject/17/10/

21 PA3NOIKEHIC BEKTOPA N0 TPEM https://resh.edu.ru/subject/17/10/

HEKOMIUTaHApHBIM BekTopaM. [IpaBuio



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

napajjiejacnuicaa

22

23

24

Pemenne 3ama4, cBI3aHHBIX C
IIPUMEHEHUEM IIPAaBUII JCUCTBUM C
BEKTOpaMHU

[IpsimoyrosnbHas cucteMa KOOpJUHAT B
npoctpancTe. KoopanHaThel BEKTOpaA.
[Ipocreiimume 3aa4u B KOOpAUHATAX

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

25

26

27

Beruucnenue yrios Mexay IpsIMbIMU U
IIJIOCKOCTSIMU

KoopanHaTHO-BEKTOPHBIM METO IPH
peleHNH FeOMETPUUECKUX 3a1a4
Kontponbnas padota no Teme "BekTopsl u
KOOpJAWHATHI B IPOCTpaHCTBE"

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

28

[ToBTOpenue, 0600IIEeHNE U
cucreMarusanus 3HaHuii. OCHOBHbBIE
¢burypsl, pakTel, TEOPEMBI Kypca
TUTAHUMETPUHT

https://resh.edu.ru/subject/17/10/

29

[ToBTOpenue, 06o0IIEeHNE U
cucreMarusanus 3HaHui. OCHOBHbBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHT

https://resh.edu.ru/subject/17/10/

30

31

[ToBTOpeHue, 06001IeHNE 1
cUCTEMAaTH3anys 3HAaHUNA. 3amaun
IUTAHUMETPUH U METOJIbI UX PEIICHHS

[ToBTOpeHue, 06001IeHNE 1
cucTeMaTH3alus 3HaHUi. 3a1aun

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

IIaHUMETPHUHN U MCTOABI UX PCHICHUA

[ToBTOpeHue, 0600IIEHNE U
cucremarusanud 3Hanuii. OCHOBHEBIE

32 1 https://resh.edu.ru/subject/17/10/
¢burypsl, GpakThl, TEOPEMBI Kypca
CTepEOMETPUH

33 HroroBas koHTposbHas paboTa 1 https://resh.edu.ru/subject/17/10/
I1 600

34 OBTOPCHHE, ODOBIIEHHE 1 1 https://resh.edu.ru/subject/17/10/
crcTeMaTH3aIus 3HaHUI

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

['eomeTpus 10-11 knacc. JI.C.Atanacsu,B.®@.byty30B u ap.

METOANYECKHUE MATEPUAJIbBI JJISA YUUTEJIA
3agauu o reomerpun 7-11 knacc.

Bb.I'. 3uB ,B.M.Meiinep ,A.I". bBapxaHnckuid.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

Pocculickas 351eKTpOHHAs IIKOJIA






		2023-09-12T16:02:24+0400
	Крутых Зоя Константиновна




