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INOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DenepaabHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHET0 O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWINA POCCHICKOTO 0OO0pa3oBaHU.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KITFOUEBBIMH KOMIICTCHIIUSIMH,
COCTABJISIIOIIIIMU OCHOBY JIJII CaMOPA3BUTHsSI W HEMPEPHIBHOTO 0Opa3oBaHMUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO pPAa3BUTHUSA
JUYHOCTH 00YyYarOIIUXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CpPEAHETO OOIIero
oOpa3oBaHHsI OOYCJIOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEeIMETHBIX H
IPEIMETHBIX PE3yJbTAaTOB OOyUYEHUS I'€OMETPUM B HAIPABIEHUU JIHUYHOCTHOTO
pa3BuTusa oOyvarommxcs, (OpMUPOBaHUS (PYHKIMOHAIBHOM MAaTeMaTH4eCKOU
TPaMOTHOCTH, U3YYCHUS APYTUX yU4EOHBIX AUCUUILINH. PazButre y oOyJarommxcs
MPABWIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH TE€OMETPHUECKHUX
abcTpakiuii, COOTHOUIEHHM pPEaJbHOrO0 M HJAEaJbHOTO, XapaKTepe OTpa)KeHUs
MaTEeMaTUYECKON HayKOW SBJIIEHMH M MPOLECCOB pEAJbHOTO MHpa, MECTe
re€OMETPUU B CUCTEME HAyK M POJIM MaTeMaTUYECKOTO0 MOJIEIMPOBAHUS B HAYYHOM
MO3HAHUH U B TMIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yUalmxcs, a TakKe KauyecTB MBIIIICHUS, HEOOXOAMMBIX IJs aJanTaludd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, TaK Kak oOOECrneYyMBaeT BO3MOXKHOCTh HW3Y4YEHUs Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMpPaBIECHHOCTH, TaK M TYMaHUTAPHOH.

Jlormdeckoe MbINUIeHHE, (HOpMHUpPYEMOE TMpU HU3YYCHHH OOYYarOIIUMUCS
HNOHSTUWHBIX OCHOB T€OMETPUU U TOCTPOECHUH LIENOYKHU JTOTHUECKHUX YTBEPKICHUN
B XOJ€ pELIECHUS TeOMETPUYECKHX 3aJady, YMEHHE BBIABUIAaTh U OMNPOBEPraTh
THIOTE3bl HETIOCPEICTBEHHO HCIOJB3YIOTCS TMPH PEIICHWH 3a]a4 €CTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mku.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AESITeIbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHalbHOrO ObITHS, (opma
OTPaKEHUsI OKPYXKAIOIIETO MHpPA, YCJIOBHE YCIEITHOTO TMO3HAHWS U aKTUBHOTO
npeoOpazoBaHusl  JACWCTBUTEIBHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMHU
oOpa3zamMu OOBEIUHSET pa3Hble BUIbl YYEOHOW U TpPYIAOBOM J1€ATEIHHOCTH,



ABJIIETCSI OJHUM W3 MPO(ECCHOHATBHO BaXKHBIX KAadyeCTB, MO3TOMY aKTyallbHa
3amaya (opmupoBaHUs y OOyYaroUIMXCsi MPOCTPAHCTBEHHOI'O MBILIUICHHUS Kak
Pa3HOBUIHOCTH OOpa3HOrO MBIIUICEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU IEATEIIbHOCTH IO MHOTUM HAPABICHUSM.

[leas ocBoeHmsi mporpaMMbl ydeOHOro Kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 00yueHus — o0O1eoOpa3oBaTelibHOeé U OOIIEKYJIbTYpHOE pa3BUTHE
oOydarommxcss  4yepe3  oOecrieueHHe  BO3MOXKHOCTH  MPUOOpETeHuss |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHMM W JCHUCTBUI,
cnenuUIHBIX TEOMETPUH, BO3MOKHOCTH YCTIEIITHOTO MPOI0JDKEHNS 00pa30BaHUS
M0 CHEUUATIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomMeTpud Ha ©0a30BOM YpOBHE IIpeIHAa3HAdYeHa JIsl
OOy4YaronMxcst CpeHEN MIKOJIbI, HE UCIBITHIBABIIUX 3HAYUTEIBHBIX 3aTPyAHEHUM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaroniyecs: Ha
0a30BOM ypOBHE JOJKHBI OCBOUTH OOIME MaTeMaTHYECKUE YMEHHS, CBA3aHHBIC
COo crneuu@uKod TEeOMETPUHM U HEOOXOAMMBIE [JIi JKM3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXXHOCTh M3YYUTh T'€OMETpHUIO Oosee
riIyOOKOo, €clii B JajdbHEHIIEM BO3HUKHET HEOOXOJIMMOCTh B T'€OMETPUUYECKHUX
3HaHUAX B MPO(ECCUOHAIBHOM NESITEIHLHOCTH.

JlocTHkeHHe LeTM OCBOEHMSI MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX 3anad. IlpuopureTHbIMM 3aJadyaMyd  OCBOEHHS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kjaccax sBisSIFOTCS:

e (QopMupOBaHUE TMPEJCTABICHUS O TEOMETPUM KaK YacTH MHUPOBOI

KYJBTYpPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHUE MPEJCTABICHUS O MHOTOIPAHHUKAX U TeJlax BpalleHUs
KaK O BOKHEHIIMX MAaTEMATHYECKUX MOJEISAX, MO3BOJSIONIUX OMHUCHIBAThH
Y U3y4aTh pa3HbI€ SIBJICHUS OKPYKAIOIIEr0 MUPA;

e (QopMupOBaHHME YyMEHHUSI pACIO3HABATh Ha YEPTEkKAX, MOJACISIX U B
pealbHOM MHUPE MHOTOTPAHHUKH U TEJIa BPAILICHHUS;

e OBJAJCHHE METOJAMH PEIICHMS 3aJlay Ha MOCTPOCHHS Ha M300paKEHUIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMU TOHATHSIMH O
MHOT'OTPAHHHUKAX U TeJaX BPAIlleHUsI U UX OCHOBHBIMU CBOMCTBAMU;

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

e pa3BUTHE WHTEJJIEKTYaJIbHBIX U TBOPYECKUX CrocoOHOCTEM
oOydJarommxcsi, IO3HABaTEIbHOW  aKTUBHOCTH, HCCJIEIOBATEIHCKUX
YMEHHM, KpUTUYHOCTU MBIIUICHUS;



e (opmupoBaHUE (YHKIIMOHATIBHON I'PaMOTHOCTH, pENeBaHTHOM
IFEOMETPUU: yMEHUE PACIO3HaBaTh IPOSIBICHUS  T'€OMETPUYECKUX
HNOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX
CUTYyallHsIX M MPU W3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEHl W 3aKOHOMEpHOCTEeH, (OpMynIHpoBaTh HUX Ha S3bIKE
IE€OMETPUU U CO3/1aBaTh FEOMETPUYECKHUE MOJIEIH, IPUMEHATH OCBOCHHBIN
Ir€OMETPUYECKUN aImapar Juisl PELICHHs IPAKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATh U OLIEHUBATH MTOJYYEHHBIE PE3YJIbTATHI.

OTIUYUTENEHOM OCOOCHHOCTHIO MPOTPAMMBI SIBISICTCSI BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAYaJIe €ro MU3y4YeHHMs 3a7a4, pElaeMblX Ha YpOBHE
MHTYUTUBHOTO MO3HAHUS, U ONPENEIEHHBIM 00pa30M OpraHu3oBaHHas paboTa Hax
HUMH, YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U IPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIIEMY U3YyYECHUIO IPEIMETA.

[Tpenmourenue oTAAETCSA HATIISIIHO-KOHCTPYKTUBHOMY METO/ly OOY4YEeHHUsI, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPaKTUYECKON JAEATENBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
y4aluxcsi B Kypc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIeHUs 3aJad Ha
CO3JaHME€  NPOCTPAHCTBEHHBIX O00pa3oB W  3aJa4y Ha  ONEPUPOBAHUE
IPOCTPAHCTBEHHbIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAUTCA C OMOPOW Ha
HarJIsgHOCTh, @ ONEpUpPOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHUS OT
HAarJISAHOCTH, MBICJIIEHHOTO U3MEHEHHUSI €T0 UCXOIHOTO COJIEPKAHHUS.

OcHoBHBIE copaepikarenbHble TUHUN Kypca «['eomerpum» B 10-11 kiaccax:
«MHuororpanHukn», «IIpsiMble U IIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUHN
pacnpenenseTcss He TOJBKO II0 COJAEP)KATENbHBIM JIMHHUSIM, HO M IO ToJaM
oOy4eHHUs Ha YPOBHE CpeHEro 00IIero oopa3oBaHusl.

Copepxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM peE3yJbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpelesN€éHHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYPUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHUE TI'E€OMETPUUYECKUMHU
NOHATUSMU Y HaBBIKAMH OCYLIECTBIISUIOCH MOCJIEN0BATENBHO U MOCTYIIATEIBHO, C
COOJII0JIEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAINCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEJCTABICHUN OOYy4YaroIIMXCs, pACIIUpss U
yriay6usist e€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpun oTBOaUTCS 2 yaca B Heaenro B 10 kimacce u 1 yac B
Heneno B 11 kitacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE  TOHATHS ~ CTE€peoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3auMHOE pacnosnokeHue IpsMBIX B IPOCTPAHCTBE: IEpECEKaroLIUecs,
napajuyielbHble W CKpeluBaromuyecs mpsMble. [lapamnenbHOCTs OpSMBIX U
IUDIOCKOCTEW B MNPOCTPAHCTBE: MApAJUICIABHBIE MpPsSAMBIE B  IPOCTPAHCTBE;
[apaJuIeIBHOCTh TPEX MPAMBIX; MAPAIIEIBHOCTh MPSAMOU U IUIOCKOCTH. YTIIBI C
COHAIIPaBIECHHBIMA CTOPOHAMH; YIoJd MEXAy [PSIMBIMH B IIPOCTPAHCTBE.
[lapannenbHOCTh  IIIIOCKOCTEH: [apajulelIbHble  IUIOCKOCTH; CBOMCTBA
napajuleNbHBIX IUIockocTed. Ilpocreiimine mnpocTpaHCTBEHHBIE (UTypel Ha
IJIOCKOCTH: TE€Tpa’ap, Ky0, napaienaenunes]; HOCTPOCHUE CEUECHU.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIC MApAJIICIAbHBIE W IEPIECHIUKYJSIPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTA MPSAMOM M IUIOCKOCTH, TeOopemMa O IIPAMOU
MEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMOU U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yTJIA.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NMepHeHIuKyIspax.

MHoOrorpaHHuKHu

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBIITYKJIbIE MHOTOI'PAaHHUKM; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronapHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBIL; MpsMas U HAKJIOHHAs MpU3MbL; OOKOBast U
MTOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, PSAMOYTOJIbHBIN
napajuleJienunes; U ero cpoucrsa. llupammpa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMM/Ibl; PABUIIbHAS U
yCeu€HHas MNHUpaMuja. OJEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABWUJIbHAS MpPU3MA U
NpaBWIbHAs NHPAMHUA; NPABUIIbHAs TPEYroJibHas MHUPaMHUAA W TPaBUIIbHBIN
terpasdap; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOIPAHHHMKAX: OKTadp,
nozexasip u ukocasap. CeueHus: pu3Mbl U MUPAMHUIBL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOI,
IUDIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHpPAMHAAX, NapajuleJenunenax,
MIPAaBWJIBHBIX MHOT'OTPAHHUKAX.



Bbluncienre 3J€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaid, YIJIbL.
[Inomans OOKOBOM MOBEPXHOCTHM M TIOJHOM TMOBEPXHOCTH MPSAMOU TMPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM TOBEPXHOCTH MPSIMOWU MPU3MBI.
[Tnomans OOKOBOW TIMOBEPXHOCTH U TOBEPXHOCTH TNPABWIHHON MHPAMUIBI,
TeopeMa O IUlomaau yceu€éHHou mnupamunbl. [lonstue o0 o0béMe. OO0BEM
MAPAMHU/JIbI, IPU3MBI.

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

11 KIIACC

Tena Bpamenust

HunuHapuyeckas MTOBEPXHOCTB, oOpasyrolue UUAJTAHIPUYECKOU
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [[unuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCThb, OOpasyrolias W OCh, IUIOMAAb OOKOBOW U TOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHOocTU. KoHyc: ocHOBaHUe U BepInHA, 00pa3yromias
U OCh; IUIOMAAhr OOKOBOM M TOJHOM TMOBEPXHOCTH. YCEUEHHBIN KOHYC:
oOpasyronue U BbICOTa; OCHOBAaHMS M OOKOBasi MIOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETpP; IUIOMIAJh MOBEPXHOCTU CREPHI.
B3aumnoe pacnonoxxeHue chepbl U MIOCKOCTH; KacaTesibHasi TIIOCKOCTh K cdepe;
101 ChEpPHI.

N300pakeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka mUIMHIpa U KOHYyCA.

KomOunamuu Ten BpalieHuss W MHOTOTPAHHHMKOB. MHOIOTrpaHHUK,
OMHUCAHHBIA OKoJIO cdephl; chepa, BOHUCaHHASS B MHOTOTPAHHUK, WM TEJO
BpAaIlCHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
MPSIMOYTOJILHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OObEM IUIMHIpA,
KoHyca. O0BEM 11apa u miomaab chepsl.

[logoOuble Tena B mpocTpaHcTBe. COOTHONICHUS MEXIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuennss mwiMHApa (MapaJUIeIbHO WM TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M TIPOXOSIIEe 4Yepe3 BEPIIMHY), CEUCHUs
miapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mnockocTy U B ipocTpaHcTBe. C0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha Yucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaM. IIpaBuno mapamnenenunena. Pemenue 3amay, CBS3aHHBIX €
IIPUMEHEHUEM IIpaBUJl JEUCTBUU € BekTtopaMu. [IpsmMoyrosbHas cucrema



KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. [lpocreitmue 3agaun B
KOOpJIMHATax. YTron Mexay Bekropamu. CkalsipHOE MNPOU3BENIEHHE BEKTOPOB.
Boluncienue yrioB Mexay IpsIMBIMH U TUIOCKOCTAMH. KoopAauHAaTHO-BEKTOPHBIN
METOJ TP PEIICHUU T€OMETPUUECKUX 3a/1au.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS IMPOTPaMMbl Y4EOHOTO TMpeaMeTa
«MareMaTuka» XapaKTepU3yrOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITMN 00YUAIOMIErocs KaKk aKTUBHOTO
U OTBETCTBCHHOIO WI€HAa POCCHUHUCKOrO OOINECTBA, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBICHUH,
MpoLEeTyp TpaXITaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TP.), yYMEHHEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMHA 1 HA3HAUYCHHEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UICHTUYHOCTH, YBAKCHHS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIIOJIb30BAaHMIO ITHUX JOCTH)KCHUN B JIPYrHX HayKaxX, TEXHOJOTHsiX, chepax
SKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUSA, HSTUYECKOTO IOBEICHUS,
CBSI3aHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUIN HAYKU U JESITEIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMIHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO.

IcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3ajad, PEIIEHHN, paCCyXICHUM;
BOCHPUUMUYHUBOCTBIO K MATEMAaTUUECKUM aCIIE€KTaM Pa3JIMYHbIX BUJOB HCKYCCTRBA.

du3nveckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
MHTEpecax 3J0poBOro u 06e3omacHoro odpasa »K13HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOEC TNMHUTAaHHE, COATAHCUPOBAHHBIMA PEXUM 3aHATHH U

OT/IbIXa, peryispHas busnueckas AKTUBHOCTb); busngecKoro
COBEPIIICHCTBOBAHHSI, pu 3aHATHAX CIIOPTHUBHO-03/I0POBUTEITHLHOM
JESITEIBHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
pa3nuuHbiM  chepaM  Mpo(decCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIATh OCO3HAHHBIM BHIOOD
Oynymieit npodeccud W pealn30BbIBaTh COOCTBEHHBIC J>KU3HEHHBIC TIJIAHBI;



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTEeMaTHYECKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HAa MPOTSHKCHUU BCEH JKU3HHM; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PCIICHUH MMPAKTHYSCKHX 33/1a4 MAaTEMaTHUCCKON HAIPAaBICHHOCTH.

IKO0JIOrHIYeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO DKOJOTHYCCKON KYyJIbTYpbl, IMOHWUMAHHEM BIIWSHHUS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATIBLHOM
CpeIbl, OCO3HAaHHEM TJ00aJbHOTO XapakTepa SKOJOTHYECKHX IPoOJIeMm;
OpHEHTalell Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
0o0JaCTH  OKpY)KAIOMIeH Ccpefpl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKA WX
BO3MOYKHBIX TTOCJICICTBUM VISl OKPYKAIOIIEH CPEIbI.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(OPMHPOBAHHOCTBIO MHUPOBO33PCHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTEeMaTUYeCKOH HayKd Kak cdepbl YeIOBEUYECKOW JESITCIIBHOCTH, ITAaroB €€
pPa3BUTHUSI M 3HAYMMOCTH JUISI PA3BUTHS IUBUIM3ALMH; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH ¥ MaTeMaTHYECKOM KyJNbTYypOW KakK CpEIACTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIICCTBJISATh TMPOEKTHYH) M HCCIAEAOBATEIBCKYIO JESATEIbHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS IPOrPaMMbI y4eOHOro IpeaMera
«MaremaTHKa XapaKTEPHU3YIOTCS OBJIAJICHHEM YHUBEPCaTbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusiMuU, YHUBEPCANbHbIMU Pe2YISIMUBHBIMU OeUCMEUIMU.

1)  Vuuseepcanvnvie  noznasamenvhvle  Oelicmsus, — 00eCneuU8arOm
Gdopmuposarue 06a308blX KOSHUMUBHBIX NPOYECCO8 00VUaowuxcs (0ceoeHue
Memoo08  NO3HAHUSL — OKpYJCcaowe20  Mupa,  NpUMeHeHue  JOSUYECKUX,
uccie008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3oBble jornyeckue aeiicTBUSA:

e BBIABJIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEMAaTHYCCKUX
O00BEKTOB, IMOHATUH, OTHOIICHUN MEXIy IOHATUAMH, (OPMYIHPOBATH
ONIpE/CTICHUS]  TOHATHUW; YCTaHABJIMBATh CYIICCTBCHHBIH  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IIPOBOJMMOI'0 aHAJIN3a;

e BOCIPHHHUMATh, (OPMYJIUPOBATH W  MPeoOpa3OBbIBATh  CYKJICHUS:
YTBEPIUTEIIbHBIC W OTPUIIATEIbHBIC, CAWHWYHBIC, YacCTHBICE W OOIIHE;
YCIIOBHBIC;

e BBIABIATH  MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U M
NPOTUBOpEYMs B (akTaxX, JaHHBIX, HAOJIOJCHUSAX U YTBEPIKICHHSIX;



npeajiaraTh ~ KpUTEPUM  JJIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

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

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

e BBIOMpaTh CcHOCOO pemeHus yd4eOHOM 3agaun (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pEIIEHUs, BHIOMpATh HamboIee MOAXOAAIINN ¢ Yy4ETOM
CaMOCTOATENbHO BBIJIETICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIIOJBb30BATh BOMPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
(GbopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHBOPEUYUE, HPOOIEMYy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULUIO, MHEHHUE;

e IPOBOJHUTH CaMOCTOSATEIIBHO CIUTAHUPOBAaHHBIN AKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJIECHMS, TMPOLECCA, BBIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IIPOIIECCAMU;

e CaMOCTOSITENIBHO (POPMYIHPOBATH 0OOOIIEHNS U BBIBOJBI 110 pE3yJibTaTaM
IPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000OIIECHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOLIECCA, a TAKXKE BBIIBUTaTh
IPEATIOJIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunopmanueii:

e BBIABIATH AehUIMUTH UHGOPMALIUU, TAHHBIX, HEOOXOIUMBIX JIJIi OTBETa
Ha BONIPOC U AJIA PELICHUS 3a]a4H;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh M MHTEPIIPETUPOBATH UH(POPMAIIHIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MH(POPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (popMax,
WUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJIEKHOCTh uH(bOopMaIuu 1o CaMOCTOSTEJIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHblE  Oclicmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



BOCIIPUHUMATh M (QOpPMYJIHpPOBaTH CYXKJEHHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIEJIIMH OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M MUCbMEHHBIX TEKCTax, JaBaTh MOSICHEHUS IO
XOJly peLIeHUs 3a/1a4i, KOMMEHTHUPOBATh MOJyYECHHBIN pE3yJIbTaT;

B X0/ 0OCY>KJIECHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poOsIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMOCTAaBIATh CBOM CYXKIECHHS C CYXICHUAMH JPYTUX
YYaCTHUKOB JHAaliora, OOHapyXUBaTh Pa3U4He U CXOJCTBO IMO3UILIHUN; B
KOpPEKTHOM Popme popMyIHpOoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTAaBIATh  pPE3yJbTaTbl  pPEIICHHS  3aJa4yd,  SKCIEPUMEHTA,
UCCJIEIOBaHMSI,  TPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3aJ1ay PE3EHTAIMU U OCOOEHHOCTEH ayAUTOPHUH.

CorpyaHu4ecTBo:

3)

NOHMMAaTh W HWCHOJb30BaTh  MpPEUMyIIecTBA  KOMaHIHOM  H
VH/IMBHU1yaJIbHOM pa0bOThI IPU pEllIEHUH Y4eOHBIX 3a/1a4; IPUHUMATh 1IeJIb
COBMECTHOM JEATENBHOCTH, IUIAHUPOBATh OPraHU3alMl0 COBMECTHOU
paboThl, pacpeAeaTh BUAbl paboT, JOroBapuBaThCs, 00CYK1aTh MPOLECC
U pe3yibTaT padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBaTh B IPYNIOBBIX (hopmax paboThI (00CYykIeHNs, 0OMEH MHEHUH,
«MO3TOBBIE WITYpPMBD» W UHBIE); BBINOJHITH CBOIO 4YacTb pabOThl U
KOOPAMHUPOBATh CBOM JIEUCTBUS C JPYTMMHM WIEHAMH KOMAaH/BI;
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeiicmesus, obecneuusaiom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusamnus:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMH TIO3HABATEIHHOM pediIeKcMr Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKHM, CAMOKOHTPOJISI  Tpoiecca U
pe3ysibTaTa pelieHus MaTeEMaTHYeCKON 3a1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTHb IIPU PELICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



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

ITPEAMETHBIE PE3YJ/IBTATDBI
10 KIIACC

OmneprpoBaTh MOHATUSIMU: TOUKA, IIPsIMAs, INIOCKOCTb.

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

OmneprpoBaTh NOHATUAMU: MAPAIIETBHOCTD U NEPIIEHIUKYJIIPHOCTD MPSMBIX
U IIJIOCKOCTEHN.

KnaccuduumpoBate B3aMMHOE pPacHOJIOKEHHE MPSAMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

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

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBITYKJIbIA M HEBBITYKJIBIMI
MHOTOIPAHHHK, 3JIEMEHTBl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABI MHOTOI'PDAaHHHUKOB (IMpaMuJa; NpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnen, Ky0).

KnaccupumnupoBate  MHOrOrpaHHMKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kjiaccuukanuy (BBIMYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKU; MPaBUIIbHbBIE
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajuIeICIUNIEebl).

OnepupoBath MOHATUSMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOSHUS CEUEHUH, UCTIONb3Yys METO/I CIIE/I0B.

CtpouTh ceYeHUST MHOTOIPAHHUKOB METOJOM  CII€JOB, BBIIOJHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHUA
CBEpXY, COOKY, CHHUBY.

Pemarp 3a7aun Ha HaxXOXKJIEHHE T€OMETPUUECKUX BEJIUYUH MO 00pas3am Win
QITOPUTMaM, TPHUMEHSS W3BECTHBIE AHAIUTUYECKUE METOAbl IpPU PELICHUU
CTaHJAPTHBIX MaTEeMAaTHYECKUX 3a7a4 HAa BBIYMCICHUE PACCTOSHUNA MEXKIY JABYMSI
TOYKaMH, OT TOYKA JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

Pemarp 3aaun Ha HaxOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pa3nam Wiu
QITOPUTMaM, TNPHUMEHSSI W3BECTHBIE AHAJUTUYECKWE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MaTeMaTUYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy NPSIMOM M TUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Boruucnsats 00bEMBI U TUIOMIAAN TTOBEPXHOCTEH MHOTOTPaHHUKOB (TIpHU3Ma,
nupamMpza) ¢ nOpuMeHeHueM (GOopMysl; BBIUMUCIATH COOTHOUICHHUS MEXKIY
TUIOIIAASIMU TTOBEPXHOCTEHN, 00BbEMaMU NOJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTth MNOHATHSMHU: CHMMETpPUS B IPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (PUTYPBHI.

W3Bnekath, mpeoOpa3oBbIBATH M HWHTEPIPETHUPOBATH HHPOPMALHIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MpeJCTaBICHHYIO Ha YepTexax U
PUCYHKaX.

[TpumensaTs TeomeTpuueckue (HaKThl i PEUICHHS CTePEOMETPUUECKUX
3aJ1a4, MPEeANoJaratoMX HECKOIbKO AroB PEIIEHMs], €CIU YCIOBHS TPUMEHEHUS
3aJlaHbl B SIBHOM (hopMme.

[IpyuMeHATP  MpPOCTEHINNE MPOrPAMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4.

[IpuBoaUTH HpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpyMEHATh MOJTYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3HPOBATH pPEAbHBIC
CUTyalldd W TPUMEHATh HU3YYEHHBIE TOHATUA B IPOLECCE IOMCKA PEIICHUS
MaTE€MaTUYeCKH CPOPMYIHPOBAHHON NPOOIEMBbI, MOJAEIUPOBATh pPEAIbHbBIE
CUTyallUM Ha A3bIKE T€OMETPUHU, MCCIEI0BAaTh IOCTPOCHHBIE MOJEIH C
UCITI0JIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TEOpeM, anmapara aareOpsl; peniaTh
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKICHUEM N€OMETPUYECKUX BEIUYHH.

11 KJIACC

OnepupoBaTh MOHATUAMM: IWJIMHAPUYECKAs TMOBEPXHOCTh, 00pa3yrolue
UAJMHIPUYECKOW  MOBEPXHOCTU;,  IIWIMHAP,  KOHUYECKass  IMOBEPXHOCTb,
oOpasyrolue KOHUIECKON TOBEPXHOCTH, KOHYC; c(hepruyeckasi moBEpXHOCTb.

Pacnio3naBaTh Tena BpamieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CITOCOOBI MOTYYEHUS TEJ BPAILICHUS.

KnaccudunmpoBaTh B3auMHOE PaciioiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTA, BHICOTA
CErMEHTAa; IIapOBOM CJI0i, OCHOBAaHUE IIAPOBOTO CJIOS, BBICOTA IIApPOBOTO CIOS;
IaPOBOU CEKTOP.

Beruncnare  00bEMBI M IUIOMIATU  TOBEPXHOCTEH TeN  BpallleHWUs,
Tr€OMETPUYECKUX TEJ C MpUMEHEeHHEM (hOpMYII.

OnepupoBaTh MOHIATHUSMHU: MHOTOTPaHHUK, BIHUCAHHBIN B cdepy u
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WU TEJO
BpAaIlCHUS.

BeIuucaaTh COOTHOLIEHUSI MEXKIY TUIOIIAISAMH MOBEPXHOCTEN U 00BEMaMU
MOAOOHBIX TEII.



N300paxaTs u3yyaemble (UIypbl OT PYKH U C HPUMEHEHHEM IPOCTHIX
YEepTEKHBIX NHCTPYMEHTOB.

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

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

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE JIEUCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB W
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOMCTBAMH OHU 00JIaJaI0T.

[IpuMeHsATh paBUIIO MapajuIeIeuIea.

OnepupoBaTh NOHATHAMU: J1EKAPTOBBI KOOPAUHATHI B IIPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXKIY
BEKTOpPaMH, CKaJspHOE IIPOM3BEIACHUE, PpACKIAAbIBaTh BEKTOp IO JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPINHAT.

[TpumensaTs reomeTpuueckue (HakTbl Ui PEUICHUS] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralliiX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemwate mpocreimme reoMeTpuyecKue 3aJadyd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METOAA.

Pemwlarp 3amauM Ha [10Ka3aTesbCTBO MATEMAaTHYECKMX OTHOLICHHW W
HaXO0XJIeHWE F€OMETPUUECKUX BEJIMUMH [0 o0pa3laM WM aJropuTMaMm, NPUMEHS
W3BECTHBIE METO/IbI IPH PEILICHUH CTAaHAAPTHBIX MaTEMAaTUYECKHUX 3a7a4.

[IppuMeHATP  MpOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a1a4.

[IpuBOaNUTHL NpUMEpPBl MATEMATHUYECKUX 3aKOHOMEPHOCTEM B MPUPOAE WU
JKU3HU, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB N'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJyYEHHBIE 3HAHWS HA MPAKTHUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W TPUMEHATb HU3YYEHHBIE TOHATUSA B IPOLECCE IOMCKA PEIICHUS
MaTeMaTHYeCcKu C(HOPMYIHPOBAHHOW MPOOJIEMbI, MOJAEIUPOBATH pPEaJbHbIC
CUTyallMd Ha S3bIKE T'E€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIN C
UCITIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeOpeM, anmnapara aareOpsl; pemaTh
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.



TEMATHYECKOE IINTAHUPOBAHUE

MoayJsb BOCIMTATENbHOM MPOrpaMMbl «Y pouHast
AeATeJIbHOCTD)

10 KUIACC
Ne HaumeHoBaHue pa3jiesioB U TeM
KosmuecTBo
n/n MPOrpaMmbl
4acos

BBenenue B ctepeoMeTpuio 10
[Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN
[lepnieHIUKYISIPHOCTD MPSMBIX U 12
IIJIOCKOCTEMN
VYTIbl MeXAY TPSIMBIMU U TIOCKOCTSIMU 10
MHororpanHuku 11
OO6bEMBI MHOTOI'PaHHUKOB 9
[ToBTOpEHME: CEUEeHMsI, pACCTOSIHUS U YTJIbI 4

LleneBbie opueHTHPHI
pe3yJibTaToB
BOCIIMTAHUS

OCO3HaHHO BhIpaXKaOLIH
CBOIO POCCHHCKYIO
IPaX/1aHCKYIO
UJICHTUYHOCTH B
HOJIUKYJIBTYPHOM U
MHOTOKOH(ECCUOHAIBHOM
poccHiicKOM 00ILeCTBe,
COBPEMEHHOM MHUPOBOM
cooOmiecTse.

BeIpaxaromuii cBOXO
OTHOKYJIBTYPHYIO
UJCHTUYHOCTb,
JEMOHCTPUPYIOLIUI
IIPUBEPKEHHOCTD K
POIIHOH KyJIbTYype Ha
OCHOBE JII00OBH K CBOEMY
HapoJy, 3HaHUS €ro
HCTOPUU U KYJIBbTYPBHI.

[IposBasromnii

IeseBble OPHEHTHPBI
pe3y/IbTaTOB BOCIIMTAHUS

Jlenb 3HaAHUM

MexnyHapoaHbIi 1eHb
pacnpocTpaHeHust
rPaMOTHOCTH

JeHb rocy1apcTBeHHOI 0
repoa Poccun

JeHb mpaB 4yeji0BeKa

JeHb poccHiiCKOM HAYKH

Jenn [ToGeanl




OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

68

IIPUBEPKEHHOCTD
TPaJULIMOHHBIM TyXOBHO-
HPaBCTBEHHBIM
LEHHOCTSIM, KyJIbTYype
HaponoB Poccuu (c
y4eToM
MHUPOBO33PEHYECKOTO,
HAIMOHAJILHOTI'O,
PEIUTHO3HOTO
CaMOOIIPE/ICIIEHUS CEMbH,
JUYHOTO
CaMOOIPEIEIICHHUS).

MexnyHapoaHbIi 1eHb
My3eeB



11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Ne ni/n

Tena BpameHus

O0BEMBI TENT

KoaunuecTBO
4acoB

12

MoayJsib BOCIMTATEIbHOM MPOrpaMMbl «Y pouHasi
AeATeJIbHOCTD)

LleneBbie opueHTHPHI
pe3y/IbTaTOB BOCIIMTAHUS

Oco3HaHHO BbIpa)KaroIIuii
CBOIO POCCHICKYIO
IpaxIaHCKYIO
UJCHTUYHOCTD B
MOJIUKYIBTYPHOM U
MHOTOKOH(ECCHOHATHLHOM
poccuiickoM o0IIecTBe,
COBPEMEHHOM MHPOBOM
CO0O0IIIECTBE.

BeIpaxkaromui cBOro
ATHOKYJIBTYPHYIO
WUJICHTUYHOCTb,
JIEMOHCTPUPYIOLIUI
IIPUBEPKEHHOCTh K POJHOU
KyJIBType Ha OCHOBE JII00BU
K CBOEMY HapoJ1y, 3HaHUs
€ro UCTOPHUH U KYJIbTYPHI.

[IposBistrommia

IeseBble OPHEHTHPBI
pe3y/IbTATOB BOCIIMTAHUS

JeHb coamaapHOCTH B
0opn0e ¢ Teppopu3MoOM

MeskayHapOIHbIi 1eHb
pacnpocTpaHeHust
IPaMOTHOCTH

JleHb rocyiapcTBeHHOr0
repoa Poccun

Jennb Poccuiickoil Hayku
Jlenb KocMOHABTHKH

JleHb BoccoeTUHEHUS
Kpsbima ¢ Poccneit

Jlenn [ToGeanr




3 BekTopsl U KOOPAMHATHI B IPOCTPAHCTBE

[ToBTOpeHme, 06001EeHNE,
cucTeMaTu3alus 3HaHui

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

10

34

IIPUBEPKEHHOCTh
TPaJULIMOHHBIM JTyXOBHO-
HPaBCTBEHHBIM LIEHHOCTSIM,
KyJIbType HapoaoB Poccun
(c yuetom
MHPOBO33PEHYECKOTO,
HAIMOHAJIBHOTO,
PEJIUTHO3HOTO
CaMOOIPEIEIIEHHS CEMbH,
JIMYHOT O
CaMOOIIPEIEIICHHUS).

MexayHapoaHbIi 1eHb
My3eeB




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PECYPChI

OCHOBHBIC TTOHATHS CTEPCOMECTPHUU: TOUKA, ITpAMas, IMIOCKOCTh, IIPOCTPAHCTBO.

https://urok.1c.ru/

1 [IpaBuna n300pakeHus: HA PUCYHKAX: H300PaKEHUS TUIOCKOCTEH, apaiebHbIX -
P P prey P - Hap http://www.fipi.ru/
IPSIMBIX (OTPE3KOB), CEPEAUHBI OTPE3KA
https://urok.1c.ru/
2 [TonsiTHst: nepecekaronIrecs MI0CKOCTH, EPECEKAIOINECS IPAMas U INIOCKOCTb -
http://www.fipi.ru/
https://urok.1c.ru/
3 [TonsiTHst: nepecekaronIrecs MIOCKOCTH, EPECEKAIOIUECS IIPAMas U INIOCKOCTb -
http://www.fipi.ru/
4 3HAKOMCTBO C MHOT'OI'PaHHUKAMHU, U300pakeHNEe MHOTOI'PAaHHUKOB Ha PUCYHKAX, HA https://urok.1c.ru/
MPOSKIIMOHHBIX YePTEkKax http://www.fipi.ru/
5 HauanbHble cBefieHns 0 KyOe U mupaMue, ux pa3BEPTKU 1 Moaenu. CedeHus https://urok.1c.ru/
MHOTOT'PaHHHKOB http://www.fipi.ru/
6 HauanbHble cBefieHHs 0 KyOe U upaMuje, ux pa3BepTKU U Mojenu. CedeHus https://urok.1c.ru/
MHOT'OI'paHHHMKOB http://www.fipi.ru/
7 [TonsiTHE 06 aKCOMaTUYECKOM IIOCTPOEHUHU CTEPEOMETPUU: aKCUOMBI CTEpEOMETpUU U https://urok.1c.ru/
CIIEACTBUS U3 HUX http://www.fipi.ru/
8 [TonsiTHE 06 aKCMOMAaTUYECKOM MTOCTPOECHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUU U https://urok.1c.ru/
CIIEICTBHS U3 HUX http://www.fipi.ru/
9 [ToHsATHE 006 AKCHOMATHYECKOM MTOCTPOECHUH CTEPEOMETPUHN: aKCUOMBI CTEPEOMETPUU U | https://urok.1c.ru/
CIJIEACTBUS U3 HUX http://www.fipi.ru/
10 [TonsiTrie 06 akCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUH: aKCUOMBI CTEpEOMETpUH U | https://urok.1c.ru/
CIJIEACTBUS U3 HUX http://www.fipi.ru/
11 B3anMHOE pacnioniokeHUe NpsIMBIX B IPOCTPAHCTBE: NIEPECEKAIOIINECS, TapAJIJIEIbHBIE https://urok.1c.ru/

Y CKPEIIMBAIOIINECS MPSIMBbIE

http://www.fipi.ru/
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[TapamienbHOCTE NPAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE: NapaJlIeIbHbIC NIPSMbIE B

https://urok.1c.ru/

12 IIPOCTPAHCTBE; MapaIIEIbHOCTh TPEX MPAMBIX http://www.fipi.ru/
13 [TapamienbHOCT IPAMBIX U IJIOCKOCTEN B IIpocTpaHcTBe: [lapauienbHOCTh IPSIMON U https://urok.1c.ru/
TUIOCKOCTH http://www.fipi.ru/
14 VYTIibl ¢ COHANpaBICHHBIMU CTOPOHAMU https://urok.l-c.-ru/
http://www.fipi.ru/
15 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE https://urok.l_c._ru/
http://www.fipi.ru/
16 Yroa Mexay npsIMbIMU B IPOCTPAHCTBE https://urok.l'c.t’u/
http://www.fipi.ru/
. https://urok.1c.ru/
17 [TapanienbHOCTb MIIOCKOCTEN: MapaielbHble TNIOCKOCTH ] -
http://www.fipi.ru/
. . https://urok.1c.ru/
18 CaolicTBa napasuieabHbIX IIOCKOCTEN ] -
http://www.fipi.ru/
19 [Ipocreiimme mpocTpaHCTBEHHBIE (PUTYPHI Ha IMIIOCKOCTH: TETPAdIp, KYO, https://urok.1c.ru/
napaie/IeIIe;] http://www.fipi.ru/
20 IMoctpoeHue ceveHuit https://urok.l_c._ru/
http://www.fipi.ru/
21 IMoctpoeHue ceveHuit https://urok.l_c._ru/
http://www.fipi.ru/
99 KonTtponbHas padora no Teme "[IpsiMble U IIIOCKOCTH B IPOCTPAHCTBE.
[TapaniaensHOCTh NPSMBIX U MIIOCKOCTEN"
23 [NeprieHAUKYIAPHOCTH MPSMOH ¥ MJIOCKOCTU: IEPIEHINKYIISIPHBIE IPSIMBIC B https://urok.1c.ru/
POCTPAHCTBE http://www.fipi.ru/
24 [psiMbIe mapasienbHbIe U TEPICHIUKYISPHBIC K TUIOCKOCTH https://urok.l-c.-ru/
http://www.fipi.ru/
https://urok.1c.ru/
25 [IpsiMbie mapamiensHble U IEPICHIUKYISIPHBIE K TIIOCKOCTH

http://www.fipi.ru/
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26 [Ipu3HaK nepreHUKYISIPHOCTH MPSMOIl U IIIOCKOCTH hittp:/ . fipi.ru/

27 [Mpu3HAK NEPIEHIUKYIAPHOCTH MPSMON U TIOCKOCTH http.s://urok.l_c._ru/
http://www.fipi.ru/

28 Teopema 0 IpsAMOU MEPIIEHIUKYIISIPHOMN [IOCKOCTH http.s://urok.l_c._ru/
http://www.fipi.ru/

29 Teopema 0 PsAMOU MEPIEHIUKYIISIPHOMN [IOCKOCTH http.s://urok.l_c._ru/
http://www.fipi.ru/

30 Teopema o IpsAMOU MEPIIEHIUKYIISIPHOM [IOCKOCTH http:s://urok.l_c._ru/
http://www.fipi.ru/

31 [eprieHAUKYIISAP U HAKJIOHHBIC: PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE OT https://u rok.1_c._ru/
MIPSAMOH JI0 TIJIOCKOCTH http://www.fipi.ru/

32 [MeprieHIUKYIISAp ¥ HAKIIOHHBIC: PACCTOSHUE OT TOYKH JI0 IFIOCKOCTH, PACCTOSHHE OT https://u rok.l_c._ru/
PSMOH 10 TIJIOCKOCTH http://www.fipi.ru/

33 [MeprieHIUKYIISAp ¥ HAKIIOHHBIE: PACCTOSHUAE OT TOYKH JI0 TFIOCKOCTH, PACCTOSTHHE OT https://u rok.l_c._ru/
IPSIMOM IO TUTOCKOCTH http://www.fipi.ru/

34 [MeprieHTUKYIISAp ¥ HAKIIOHHBIE: PACCTOSIHUAE OT TOYKH JI0 MJIOCKOCTH, PACCTOSHHE OT https://u rok.1_c._ru/
TPSIMOM 70 TUIOCKOCTH http://www.fipi.ru/

35 VIIibl B IPOCTPAHCTBE: YrOJI MEXKY MPSIMOUN U TIIOCKOCTBIO http.s://urok.l_c._ru/
http://www.fipi.ru/

36 JIBYyrpaHHbIN yroJ, TMHEWHBIN yrojl ABYTPAHHOTO yriia http_sz//umk'l.c'.ru/
http://www.fipi.ru/

37 JIBYyrpaHHbIN yroJ, TMHEWHBINA yrojl ABYTPAHHOTO yriia http-s://urok.l_c._ru/
http://www.fipi.ru/

38 [MeprieHIUKYIAPHOCTD TUIOCKOCTEH: MPU3HAK MEPIIECHIUKYIAPHOCTH IBYX TUIOCKOCTEMN http.s://urok.l_c._ru/
http://www.fipi.ru/

39 [MeprieHIUKYIAPHOCTD TUIOCKOCTEH: MPU3HAK TEPIIECHIUKYISAPHOCTH IBYX TUIOCKOCTEMH https:/furok.1e.ru/

http://www.fipi.ru/
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40 [leprieHAUKYIAPHOCTD MIIOCKOCTEH: MPU3HAK MEPIEHAUKYISIPHOCTH JIBYX IJIOCKOCTEH htto://www.fipi.ru/
. https://urok.1c.ru/
41 Teopema 0 TpEX nepHeHUKYIApax htto://www.fipi.ru/
2 . https://urok.1c.ru/
4 Teopema o Tpéx nmepHneHANKYISIpax http:/Awww fipi.ru/
. https://urok.1c.ru/
43 Teopema o TpExX mepreHANKYIIPax ttp:/ . fipi.ru/
44 KonTponbhas pabota no temam "lleprneHANKYIIPHOCTD MPSIMBIX U IJIOCKOCTEH" U
"Vl MeXAY OPSIMBIMU U IJIOCKOCTSAMHU"
45 [ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAaHHHKA, BBITYKJIbIE U https://urok.1c.ru/
HEBBIMTYKJIbIC MHOTOTPAaHHHUKH; pa3BEPTKA MHOTOIPAaHHHUKA http://www.fipi.ru/
46 [Ipu3ma: N-yronpHas Ipu3Ma; rpaHd ¥ OCHOBAHMS IPU3MBIL; IIpsiMas U HaKJIOHHAs https://urok.1c.ru/
pU3MbI; OOKOBas M TTOJIHAS TIOBEPXHOCTH MTPH3MBI http://www.fipi.ru/
. . https://urok.1c.ru/
47 [Tapannenenunen, MpsiMOYrOJIbHBIN NapaUICICIUIIE]] U €r0 CBOMCTBA htt://www fipi.ru/
48 [Tupamuia: N-yronbHas nupamuia, TpaHH U OCHOBaHUE MUPaMUIbL; OOKOBAs U TOJTHAS https://urok.1c.ru/
MOBEPXHOCTh MMPAMM/Ibl; IPABUJIbHASA U YCEUEHHAs TUPaMUIa http://www.fipi.ru/
[IpaBuIbHBIE MHOTOTPAHHUKH: TIOHSATHE MTPABUIBHOTO MHOTOTPAHHUKA; TIPABUIIbHAS ) https://urok.1c.ru/
49 npu3Ma ¥ MpaBUiIbHAS MMPaMK/Ia; TPABUIIbHAS TPEYTOJIbHAS MUPaMU/Ia U IPABUIBHBIH hitto://www.fipi.ru/
TeTpa’ip; Kyo
50 [IpencraBnenue o NpaBUIBLHBIX MHOTOTPAHHUKAX: OKTAad/p, JOJAEKASP U UKOCADIP. https://urok.l_c._ru/
http://www.fipi.ru/
CuMMeETpHS B IPOCTPAHCTBE: CHMMETPHSI OTHOCUTEIHHO TOYKH, IPSIMOM, TUTOCKOCTH.
o1 BneMerH CI/IMI\IZeT;EI/I B nnpaMHnaxﬁapwneneanenax, npaB’Hnime https://urok.l_c._ru/
http://www.fipi.ru/
MHOTOTpaHHHKaX
. https://urok.1c.ru/
52 Boruncnenue 3eMeHTOB MHOTOTPaHHUKOB: pE€Opa, AMArOHAIH, YTJIIbI

http://www.fipi.ru/
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[Tnomans O0KOBOI MOBEPXHOCTH U IMOJHOM MOBEPXHOCTU MPSMON MPU3MBI, TUIOIIAIb

https://urok.1c.ru/

53 -
OCHOBAHHH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MIPSIMOM ITPH3MBI http://www.fipi.ru/

54 [Tnomans OOKOBOI MOBEPXHOCTH U MOBEPXHOCTH MTPABUILHON MHPaMHIBI, TEOpPEMA O https://urok.1c.ru/
TUIOIIAAM OOKOBOM MOBEPXHOCTU YCEUEHHOW MHUPAMHU/IBI http://www.fipi.ru/

55 KoHnTtposnbHast paborta o teme "MHoOrorpaHHUKH"
https: k.1lc.

56 [onsarue 06 06bEMe i < _ru/
http://www.fipi.ru/
https://urok.1c.ru/

o7 O06bé a -

DEM TN http://www.fipi.ru/
https://urok.1c.ru/

58 O06bé a -

DEM TN http://www.fipi.ru/
https://urok.1c.ru/

59 O06bé a .

DEM TN http://www.fipi.ru/
.. https://urok.1c.ru/
60 O0bEM UpaMu/IbI .
paMuz http://www.fipi.ru/
https://urok.1c.ru/

61 O0BEM TPU3MBI -

p http://www.fipi.ru/
https://urok.1c.ru/

62 O061é -

DEM TIPHSMH http://www.fipi.ru/
https://urok.1c.ru/

63 O061é -

DOM TIPHSMEL http://www.fipi.ru/

64 Kontponbnas padota o teme "O6bEMBI MHOTOTPaHHUKOB"

65 [ToBTOpenue, o0o0IIeHNEe cucTemMaTu3anus 3HaHuil. [locTpoenue ceueHunii B https://urok.1c.ru/
MHOTOTPaHHHUKE http://www.fipi.ru/
[ToBTOpenue, 06001mIeHNE crcTeMaTU3alus 3HaHUN. BhIuncienne pacCcToSHUM: MEXTy

66 BYMsI TOUKAMH, OT TOUKH JI0 7 ttps://urok.1c.cu)

yMst , MPsIMOM, OT TOYKH /10 TIIIOCKOCTH, MEK -
A AoTp A o http://www.fipi.ru/
CKPELIUBAIOIINMUCS TPSIMBIMU
67 Hroroas konTpOabHas paboTa
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[ToBTrOopenue, 0600IIEHNE cUCTEMAaTH3aLUs 3HAHUN. BrIUrcIIeHne yTIiloB: MEXKIY
CKPEIIMBAIOIIUMUCS IPSMBIMHU, MKy TIPSIMON M TUIOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YIJIOB MEXK]Y IIOCKOCTSIMH

https://urok.1c.ru/

http://www.fipi.ru/
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11 KIIACC

Ne
n/n

Tema ypoka

DJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTejibHbIE PeCypPChI

https://urok.1c.ru/

1 Cdepa u map: HeHTp, paanyc, TMaMeTp; IIOMaJb MOBEPXHOCTH Chephl htto://www.fipi.ru/

5 B3aumMHoe pacronoxeHue chepbl U INIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe; https_ /1 urok.l?.r_u/
oAb chepsi http://www.fipi.ru/

3 N300paxkenue cdepsl, mapa Ha mwiockoctd. CeueHus mapa https://umk'l.c'ru/
http://www.fipi.ru/

4 Hunuuapudeckas MOBEPXHOCTh, 00pa3yroliue HUINHIPHIECKON MOBEPXHOCTH, OCh https://urok.1c.ru/
[WIHHIPAYECKON TTIOBEPXHOCTH http://www.fipi.ru/

5 [{ununaap: ocHOBaHMS U OOKOBas MOBEPXHOCTh, 00pa3yrollas U OCh; MJIOWAAb OOKOBOWM U https://urok.1c.ru/
MIOJTHOM TTOBEPXHOCTH http://www.fipi.ru/

5 N300pakeHne umHApa Ha miockocT. Pa3épTka nununapa. CeuyeHus HUIMHApa https://urok.1c.ru/
(MJI0CKOCTHI0, MapaIJIeIbHON WM TePHEeHIUKYISIPHOM OCH IIWINHAPA) http://www.fipi.ru/

7 Konnueckas moBepXHOCTh, 00pa3yrolmue KOHUYECKON MOBEPXHOCTH, OCh M BEpPIITNHA https://urok.1c.ru/
KOHUYECKOU TTOBEPXHOCTH http://www.fipi.ru/

3 Konyc: ocHOBaHue 1 BeplIMHA, 00pa3yrolas U 0Ch; MO0 b OOKOBOM U MOTHOM https://urok.1c.ru/
MOBEPXHOCTH http://www.fipi.ru/

9 VYceuéHHblil KOHYC: 00pa3yIoIIHe U BBICOTA; OCHOBAHHUS U OOKOBAasi IOBEPXHOCTh http:s://urok.l_c.ru/
http://www.fipi.ru/

10 N3o00pakeHne KkoHyca Ha MIIOCKOCTH. Pa3BépTka koHyca. CedeHust KoHyca (TIIOCKOCThIO,  https://urok.1c.ru/
napauielibHOW OCHOBaHMIO, ¥ TNIOCKOCTBIO, TPOXO/AIICH Yepe3 BEpIINHY) http://www.fipi.ru/

11 KoMOHMHaIust TeJl BpalleHusi i MHOTOIPaHHUKOB https://urok.l_c.ru/
http://www.fipi.ru/

12 MHororpaHH1K, OIMCaHHBIN OK0JIO chepsl; cdepa, BIMCaHHAS B MHOIOI'PaHHUK WJIH B https://urok.1c.ru/
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TEJIO BpalllCHUA

http://www.fipi.ru/

https://urok.1c.ru/

13 [onsarue 06 06bEme. OCHOBHBIE CBOWCTBA 0OBEMOB TeI -
http://www.fipi.ru/
14 OO6BEM LIMIMHEAPA, KOHYCA E::gs ///m;;:ur/u /
15 O06bBEM 11apa u IIoMmaab chepsl E:gs///m;;u% /
16 [TogoOHsbIe Tena B mpocTpancTBe. COOTHOMICHUS MEXKTy TUIOIIAIIMHI TOBEPXHOCTEH, https://u rok.l_c._ru/
00bEMaMU TTOOOHBIX TEI http://www.fipi.ru/
17 KonTtponpHast padora no temam "Tena Bpamenus” u "O6bemsr Ten"
18 BekTop Ha II0CKOCTH ¥ B IIPOCTPAHCTBE https://urok.l_c.n_'u/
http://www.fipi.ru/
19 Cro)xeHHe U BEIYUTAHUE BEKTOPOB https://urok.l-c._ru/
http://www.fipi.ru/
20 VMHOKEHHE BEKTOpa Ha YUCIIO https://urok.l_c._ru/
http://www.fipi.ru/
21 PaznoxxeHne BeKTOpa 1Mo TpEM HEKOMILIaHAPHBIM BekTopaMm. [IpaBuiio napamienenumnena http-s://urok.l-c.l-'u/
http://www.fipi.ru/
22 Pemrenne 3a1a4, CBSI3aHHBIX C IPUMEHEHUEM MIPABUII ICHCTBUI C BEKTOpaMH http_sz//umk'l.c'.ru/
http://www.fipi.ru/
23 [IpssmoyronbpHas cucTeMa KOOpAUHAT B MpocTpaHcTBe. KoopauHaTel BEKTOpA. https://u rok.l_c.ru/
[Tpocreiimme 3agaun B KOOpIUHATAX http://www.fipi.ru/
24 Vron Mexy Bekropamu. CKaJISIpHOE TIPOU3BEICHIE BEKTOPOB https://urok.l_c._ru/
http://www.fipi.ru/
25 Bbruriciienne yriioB Mex1y IpsSMbIME U TJIOCKOCTSIMU https://urok.l_c._ru/
http://www.fipi.ru/
26 KoopamHaTHO-BEKTOPHBII METO/I IPU PEIICHUU TEOMETPUIECKUX 3a71a4 https://urok.1c.ru/
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27 KonTtponsHast padora no Teme "BeKTOpbl 1 KOOpAWHATHI B IPOCTpaHCTBE"

28 [ToBTOpeHmEe, 0000IIEHNE U cCUcTeMaTH3aus 3HaHuii. OCHOBHBIE GUTYPHI, (PaKTHI, https://urok.1c.ru/
TEOPEMBI Kypca INIaHUMETPHH http://www.fipi.ru/

29 [ToBTopenue, o6o0IIeHNe 1 cucTeMaTu3anus 3HaHuid. OcHoBHbIE (HUTYPBI, (DAKTHI, https://urok.1c.ru/
TEOPEMBI Kypca IUIaHUMETPHH http://www.fipi.ru/

30 [ToBTOpeHue, 06001IeHNE U cUCTEMATH3AIUs 3HAHUH. 3aauu TUIAHUMETPUU U METOIbI https://urok.1c.ru/
UX pELICHHUs http://www.fipi.ru/

31 [ToBTOpeHue, 06001IeHNE U CUCTEMATH3AIUs 3HAHUH. 3aauu TUIAHUMETPUU U METOIbI https://urok.1c.ru/
UX peIICHUs http://www.fipi.ru/

39 [ToBTOpenue, o6oOmIeHne u cuctemMatu3anus 3HaHuid. OcHoBHBIE GUTYPBI, (aKTHI, https://urok.1c.ru/
TEOPEMBI Kypca CTEpEOMETPUH http://www.fipi.ru/

33 HroroBast KoHTpoIbHAs paboTa

34 [ToBTOpenue, 0000IIeHNE U CUCTeMaTH3alMsI 3HaHU I https://urok.le.ru/

http://www.fipi.ru/
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