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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 TpEOOBAaHUM, MPEABSIBIIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWINA POCCHICKOTO 0OO0pa3oBaHU.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KITFOUEBBIMH KOMIICTCHIIUSIMH,
COCTABJISIIOIIIIMU OCHOBY JIJII CaMOPA3BUTHsSI W HEMPEPHIBHOTO 0Opa3oBaHMUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U TO3HABATEIBHOTO PAa3BUTHUS
JUYHOCTH 00YyYarOIIUXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CpPEAHETO OOIIero
oOpa3oBaHHsI OOYCJIOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEeIMETHBIX H
IPEIMETHBIX PE3yJIbTAaTOB OOYUYEHHUS T'€OMETPUM B HAIPABJICHUU JMYHOCTHOTO
pa3BuTusa oOyvarommxcs, (OpMUPOBaHUS (PYHKIMOHAIBHOM MAaTeMaTH4eCKOU
TPaMOTHOCTH, U3YYCHUS APYTUX yU4EOHBIX AUCUUILINH. PazButre y oOyJarommxcs
MPABWIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH TE€OMETPHUECKHUX
abcTpakiuii, COOTHOUIEHHHM PEaJbHOTO M HACAJIBHOTO, XapaKTepe OTPaKEHUs
MaTEeMaTUYECKON HayKOW SBJIIEHMH M MPOLECCOB pEAJbHOTO MHpa, MECTe
r€OMETPUU B CUCTEME HAYK M POJIM MAaTEMAaTUYECKOTO0 MOJIEIMPOBAHUS B HAYYHOM
MO3HAHUH U B TMIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yyalmxcs, a TakKe KauecTB MBIIIJICHUs, HEOOXOAMMBIX [JIsl aJanTalidd B
COBPEMEHHOM OOIIECTBE.

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

Jlormdeckoe MbINUIeHHE, (HOpMHUpPyeMOe TMpU HU3YYCHHH OOYYarOIIUMUCS
HNOHSTUWHBIX OCHOB T€OMETPUU U TOCTPOECHUH LIENOYKHU JTOTHUECKHUX YTBEPKICHUN
B XOJ€ pELIECHUS TeOMETPUYECKHX 3aJady, YMEHHE BBIABUIAaTh U OMNPOBEPraTh
THIIOTE3bl HETOCPEICTBEHHO HCIMOJB3YIOTCA TMPH PEHICHUH 3a/ad €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 YCIOBHE €ro COIHuaibHOro ObITHS, (opMa
OTPaKEHUsI OKPYXKAIOIIETO MHpPA, YCJIOBHE YCIEUTHOTO TMO3HAHWUS U aKTUBHOTO
npeoOpazoBaHusl  JACWCTBUTEIBHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMHU
oOpa3zamMu OOBEIUHSET pa3Hble BUIbl YYEOHOW U TpPYIAOBOM J1€ATEIHHOCTH,



SBJISIETCSI OJHUM W3 MPOQPECCHOHAIBHO BaXXHBIX KAYECTB, MOATOMY AaKTyaJlbHa
3amaya (opmMupoBaHus y OOyYaroUIUXCsi MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUIHOCTH OOpa3HOrO MBIIUICEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU IEATEIIbHOCTH IO MHOTUM HAPABICHUSM.

[leas ocBoeHmst mporpaMMbl ydeOHOro Kypca «l'eomeTpusi» Ha 0a30BOM
ypoBHE 00yueHus — o0O1eoOpa3oBaTelibHOeé U OOIIEKYJIbTYpHOE pa3BUTHE
oOydarommxcss  4yepe3  oOecrieueHHe  BO3MOXKHOCTH  MPUOOpETeHuss |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHMM W JCHUCTBUI,
cnenupUIHBIX TEOMETPUH, BO3MOXKHOCTH YCIIEITHOTO MPOJAOHKCHUS 00pa3oBaHUs
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 oopa3zoBanus. Takum oOpa3zoM, oOydaroliuecs: 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
riIyOOKO, €clii B JlajJbHEHIIEM BO3HUKHET HEOOXOJIMMOCTh B TE€OMETPUUYECKHX
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 knaccax sBISIFOTCS:

e (opMupOBaHUE TMPEJCTABICHUS O TE€OMETPUU KaK YacTH MHUPOBOM

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 OKPYKAIOIIErO 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 (opmMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TOHSITHUSIMH O
MHOT'OTPAHHHUKAX U TeJaX BPAIlleHUsI U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJICHUE  QJIFOPUTMAaMU  PEIICHUST  OCHOBHBIX  THUIIOB  3ajad;
dbopMupoBaHWEe yMEHHUS TPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTEIbHBIC
paccykJeHUsT B XOJI€ PEUICHUS CTEPEOMETPUYECKUX 3aJad M 3a7ad ¢
MPAKTUYECKUM COJICPKAHUEM;

e pa3BUTHE WHTEJJIEKTYaJIbHbBIX U TBOPYECKHUX CIocoOHOCTEM
oOydJarommxcsi, IO3HABaTEIbHOW  aKTUBHOCTH, HCCJIEIOBATEIHCKUX
YMEHHM, KpUTUYHOCTU MBIIUICHUS;



e (opmupoBaHUE (YHKIIMOHATIBHON I'PaMOTHOCTH, pENeBaHTHOM
IFEOMETPUU: yMEHUE PACIO3HABaTh IPOSIBICHUS T'€OMETPUUYECKUX
HNOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEW 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
r€OMETPUYECKUN aImapar JUisl PElIeHUs IPAKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATh U OLIEHUBATH MTOJYYEHHBIE PE3YJIbTATHI.

OTIUYUTENEHOM OCOOCHHOCTHIO MPOTPAMMBI SIBISICTCSI BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAyalle €ro HW3y4yeHus 3a]ad, peIIaeMbIX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONpPEAEIEHHBIM 00pa3oM OpraHu30BaHHasi paboTa HaJ
HUMH, YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U IPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIIEMY U3YyYECHUIO IPEIMETA.

[Tpenmourenue oTAAETCA HAMISIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHS, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPaKTUYECKON JAEATENBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
yYalllUXCcsi B Kypce CTEpPEOMETpPUM MPOBOAMUTCS 3a CYET pelieHus 3a7ady Ha
CO3JaHUE€  NPOCTPAHCTBEHHbIX O00pa3oB W  33Ja4 HAa  ONEpPUPOBAHUE
IPOCTPAHCTBEHHbIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAUTCA C OMOPOW Ha
HarJIsgHOCTh, @ ONEpUpPOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHUS OT
HAIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHOBHBIE cozaeprKaTesibHble TUHUU Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukny», «IIpsiMble U MIIOCKOCTH B MPOCTpaHCTBE», «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 o0I1Iero oopazoBaHusl.

Copepxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM peE3yJbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpelesN€éHHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYPUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHUE TI'E€OMETPUUYECKUMHU
NOHATUSAMU Y HAaBBIKAMHM OCYLIECTBIISUIOCH ITOCJEN0BATEIBHO U MIOCTYNATENBHO, C
COOJII0JIEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAINCH B
OOLIyI0 CHCTEMY T'€OMETPUYECKUX MPEACTABICHUN OOYy4YarOIIMXCA, pACIIUpss U
yriay6usist e€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yueHue reomerpun oTBoauTcs 2 yaca B Heaenro B 10 knacce u 1 yac B
Heneno B 11 kitacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS  CTEpeOMETpuu. Touka, npsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHUue MpsSMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS,
napajulelibHble M CKpeuuBaronmecs mnpsambie. [lapalnenpsHOCTh MNpPAMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: IMAPAJUIEIBHBIE TMpPsAMBIE B NPOCTPAHCTBE;
[apaJuIeIBHOCTh TPEX MPAMBIX; MAPAIIEIBHOCTh MPSAMOU U IUIOCKOCTH. YTIIBI C
COHAIIPaBIECHHBIMA CTOPOHAMH; YIoJd MEXAy [PSIMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEN: [apajulelIbHble  IUIOCKOCTH; CBOMCTBA
napajuleNbHbBIX IuIockocTed. Ilpocteiline npocTpaHCTBEHHBIE (UIYpHl Ha
IJIOCKOCTH: TE€Tpa’ap, Ky0, napaienaenunes]; HOCTPOCHUE CEUECHU.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIC IAPAJUICIAbHBIE W IEPIEHIUKYJISPHBIE K IIIOCKOCTH,
[IPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMOU U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yTJIA.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM IO IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NMepHeHIuKyIspax.

MHoOrorpaHHuKHu

[loHATHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTbl MHOTOI'PAHHUKA, BBIITYKIIbIE
Y HEBBIITYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKAa 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 MUPAMMU/IbI; PAaBUIIbHAS U
yCeu€HHas MNHpaMuJa. OJEMEHTbl Npu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABWUJIbHAS MpPU3MA U
NpaBWIbHAS NHPaMUa; NPABUIIbHAA TPEYroJibHas MNHUpPaMUAA W TPaBUIIbHBIN
teTpa’dap; KyO. IlpencraBieHne o mpaBUIBHBIX MHOTOTPAHHUKAX: OKTa’3p,
nozexasip u ukocasap. CeueHus Mpu3Mbl M TUPAMHUJIBI.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOI,
IUIOCKOCTU.  ODJEMEHThl CUMMETPHUM B MNHpaMHAaX, Napajiesenunenax,
MPAaBWJIBHBIX MHOTOTPAHHUKAX.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pE&Opa, JuaroHalv, YTJIblL.
[Tnomans OOKOBOW MOBEPXHOCTH W TIOJIHOW TOBEPXHOCTH MPSIMOU TPU3MBI,



IJIOIIA/Ib OCHOBaHUM, TeopemMa O OOKOBOM TMOBEPXHOCTH MPSIMON IPU3MBI.
[Inomanas OOKOBOM IIOBEPXHOCTH W TIOBEPXHOCTH MPABWIHHON MHUPAMUIBI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/IbI, TPU3MBI.

[Tomo6upie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEpPXHOCTEH, 00bEMaMH MTOAOOHBIX TE.

11 KIIACC

Tesia Bpalmenus

[nnuHaapuyeckas ITIOBEPXHOCTb, oOpa3yromue HUJIMHIPUIECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unuHap: oOcCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasywolias W OCh, IUIOMAAb OOKOBOW U TOJHOU
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3ylolue KOHMYECKOM MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MoBepxHOCcTU. KOHyC: OCHOBaHWE U BEpIIMHA, 00pa3yromas
U OCb, IUIOMaJb OOKOBOM U TOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, ITUaMeTp; IJIOMIAIL MOBEPXHOCTU ChEpHI.
B3auMHoe pacnionosxxenue cepsl U IIIOCKOCTH; KacaTellbHas IIIOCKOCTh K cdepe;
10111 ChEpHI.

N300pakeHne Ten BpallleHHs Ha INIOCKOCTH. Pa3BépTka LMIMHIpa U KOHYCA.

KoMOuHanuu Ten BpalleHHuss UM MHOTOTPAaHHUKOB. MHOTOIpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WU TEJO
BpallEHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 00 00bEME
MPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBuss u3 He€. OObEM IUIMHIpA,
koHyca. O0BEM 11apa u maomaab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOIMIAIIMHU
MOBEPXHOCTEHN, 00bEMaMU TTOAOOHBIX TEI.

Ceuenusi mwiMHApa (MapaUyiebHO M TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KoHyca (mapajuieIbHO€ OCHOBAHHMIO M TIPOXOJAIEE Yepe3 BEPIIUHY), CECUCHUS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu U B ripocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4yucio. Pa3joxkeHue BeKTopa Mo TpEM HEKOMILIaHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHCHUEM TMPABUJI JEUCTBUU C BeKkTopamu. lIpsamoyronpHas cucrema
KoopAuMHAT B TmpocTpaHcTBe. Koopaunatel BekTopa. IIpocreitmme 3agaun B
KOOpJIMHATax. YTron Mexay Bekropamu. CKalsipHOE MNPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y NpsIMBIMHA M IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJ] TP PEIICHUU T€OMETPUUECKUX 3a]1ay.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS IMPOTPaMMbl Y4EOHOTO TMpeaMeTa
«MareMaTuka» XapaKTepU3yrOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITMN 00YUAIOMIErocs KaKk aKTUBHOTO
W OTBETCTBEHHOIO WI€HAa POCCHUHUCKOro OOINECTBa, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYp, SIBJICHUH,
MpoLEeTyp TpaXITaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TP.), yYMEHHEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMHA 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOW UJICHTUYHOCTH, 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-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUSA, HSTUYECKOTO IOBEICHUS,
CBSI3aHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUN 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;
BOCHPUUMUYMBOCTBIO K MATEMATUUYECKUM aCIEKTaM Pa3IMYHbIX BUJOB UCKYCCTRBA.

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, peryJspHas busnueckas aKTUBHOCTb); ¢bu3HIecKoro
COBEPIIICHCTBOBAHHSI, pu 3aHATHAX CIIOPTUBHO-03/I0POBUTEIHLHOM
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 Ha MPOTSHKCHUU BCEH JXU3HHM, TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PCIICHUH MMPAKTHUSCKHX 33/1a4 MaTEMaTHICCKON HaIPaBICHHOCTH.

IKO0JIOrHIYeCKOe BOCIIUTAHHE:

c(hOPMHPOBAHHOCTHIO DKOJIOTHYECKON KYJIbTYpbl, IMOHUMAHHUEM BIIHSHHUS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATIBLHOM
Cpelnbl, OCO3HaHHWEM TJ00aJbHOTO XapaKTepa SKOJOTHYECKHX IIpoOJIeM;
OpHEHTalell Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
0o0JaCTH  OKpY)Karomel cpeapl, IUTAaHUPOBAHHS TIOCTYIKOB M OIEGHKH WX
BO3MOYKHBIX TTOCJICICTBUM VISl OKPYKAIOIIEH CPEIbI.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(OpPMHPOBAHHOCTBI0O MHPOBO33PCHHUS, COOTBETCTBYIOIICTO COBPEMECHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTEeMaTHYeCKOW HayKh Kak cdepbl UYeTOBEYSCKON JCATEIBHOCTH, JTaloB ¢
pPa3BUTHUSI M 3HAYMMOCTH JUISI PA3BUTHS IUBUIM3ALMH; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KyJIbTypOW KaK CpEACTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIICCTBJISATh TMPOEKTHYH) M HCCIAEAOBATEIBCKYIO JESATEIbHOCTD
WHIWBUTyaJIbHO U B TPYIITIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS IPOrPaMMbI y4eOHOro IpeaMera
«MaremaTuka» XapaKTCPHU3YIOTCS OBJIaJICHHEM YHUBEPCaTbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
0elicmeUsIMU, YHUBEPCATbHBIMU Pe2YISIMUBHLIMU OeUCMEUIMUL.

1)  Vuusepcarvbnvie  nosmasamenvhvle  Oelicméus, — 00eCnevuU8arom
Gdopmuposarue 06a308blX KOSHUMUBHBIX NPOYECCO8 00VUaowuxcs (0ceoeHue
Memoo08  NO3HAHUSL — OKpYJCcaowe20  Mupa,  NpUMeHeHue  JOSUYECKUX,
uccie008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3oBble jornyeckue aeicTBUs:

e BBIABJIATH M XapaKTEPH30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMaTHYCCKUX
O00BEKTOB, IMOHATUH, OTHOIICHUN MEXIy IOHATUAMH, (OPMYIHPOBATH
ONpEICIICHUS  IOHATUM; YCTAaHABIIMBATh CYIIECTBCHHBIA  IPU3HAK
KJaccu(UKaluy, OCHOBaHUA Uil OOOOIIEHUS W CpaBHEHUS, KPUTEPUU
IIPOBOJMMOI'0 aHAJIN3a;

e BOCIPHHHUMATh, (OPMYJIUPOBATH U  MPeoOpPa3OBBIBATh  CYXKICHUS:
YTBEPIUTEIIbHBIC W OTPUIIATEIbHBIC, CAWHWYHBIC, YacCTHBICE W OOIIHE;
YCIIOBHBIC;

e BBIABIATH  MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U M
NPOTUBOpEYMs B (akTaxX, JAaHHBIX, HAOIOJCHUSAX MU yTBEPKICHHSIX;



npeajiaraTb ~ KPUTEPUM U1 BBISIBICHHS ~ 3aKOHOMEpPHOCTEM |
MIPOTUBOPEUNH;

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

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATh ApTyMEHTAIIHIO,
OPUBOAUTH TMPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBO/IbI;

e BbIOMpaTh CcHOCOO pemeHus y4eOHOM 3agauv (CpaBHHUBATh HECKOJBKO
BApUAHTOB pEIIEHUs, BHIOMpATh HamboIee MOAXOAAIINN ¢ Yy4ETOM
CaMOCTOATENbHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIIOJBb30BATh BOMPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
(GbopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHBOPEUYUE, HPOOIEMYy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

e IPOBOJHUTH CaMOCTOSATEIIBHO CIJITAaHUPOBAHHBIN AKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJICHMS, MPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH  MEXKIY
00BEKTaMHU, SIBICHUSMU, IIPOIIECCAMU;

e CaMOCTOSITEJIBHO (POPMYIHPOBATH OOOOIIEHUS U BBIBOABI 110 pe3yiIbTaTaM
IPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000OIIECHUIA;

e TMPOTHO3MPOBATH BO3MOXHOE PAa3BUTHE 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,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH WH(OOPMAITUIO
Pa3IUYHBIX BUJOB U (OPM MPEACTABICHHUS;

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

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

2) Vuusepcanvmuvie KOMMYHUKAmMUGHbBlE  Oclicmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

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, KOMMEHTUPOBATh MOJyYEHHBIN pPE3yJIbTaT;

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, OOHApYXHBaTh Pa3U4yHe M CXOJCTBO MO3HIIMIA; B
KOpPEKTHOM Popme popMyIHpOoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTAaBIATh  pPE3yJbTaTbl  pPEIICHHS  3aJa4yd,  SKCIEPUMEHTA,
UCCJIEIOBaHMSI,  TPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3aJ1ay PE3EHTAIMU U OCOOCHHOCTEH ayAUTOPUH.

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, JOTOBApUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBbIE€ IITYPMbD» U WHBIC); BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATh CBOM JIEUCTBHUS C JPYTUMHU UJIE€HAMHU KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOET0 BKJaJa B OOLIUA MPOAYKT IO KPUTEPHSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusamnus:

COCTAaBJISITH IUIaH, AJITOPUTM PEIICHUS 3a]]a4H, BRIOUPATh CIIOCO0 peleHus
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BIAJCTh HaBBIKAMHU TO3HABaTEIbHOM pedeKcuu KaKk OCO3HAHMS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKHM, CAMOKOHTPOJISI  Tpoiecca U
pe3ysibTaTa pelieHus MaTeEMaTHYeCKON 3a1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPU PELICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;



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

ITPEAMETHBIE PE3YJ/IBTATDBI

10 KJIACC

OmneprpoBaTh MOHATUSIMU: TOUKA, IIPsIMAs, INIOCKOCTb.

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

OmnepupoBaTh NOHATUAMU: MAPAIIETBHOCT U NEPIEHANKYIAPHOCTD 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 MOHATUSMU: MHOTOIPAHHMK, BBITYKJIbIA M HEBBITYKJIbIA
MHOTOIPAHHHK, 3JIEMEHTBl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

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

KnaccupumupoBate  MHOrOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUId
Kjiaccuukanmy  (BBITYKJIbIE M HEBBINYKJIblE MHOTOTPAHHUKH, MPaBUIIbHBIC
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) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHUA
CBEpXY, COOKY, CHHUBY.

Pemarp 3a7aun Ha HaxXOXKJIEHHE T€OMETPUUECKUX BEJIUYUH MO 00pas3am Win
QITOPUTMaM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABI IPU PEIICHUU
CTaHJAPTHBIX MAaTEMAaTHYECKUX 3a7a4 HAa BBIYMCICHUE PACCTOSHUN MEXIY IBYMS
TOYKaMH, OT TOYKA JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

Pemmars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3am Win
QITOpUTMaM, NPHUMEHSSI W3BECTHBIE AHAIMTUYECKHE METOAbl NPH PELICHUHU
CTaHJAPTHBIX MaTeMaTUYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy NPSIMOM M TUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Boruucisate 00bEMBI M TIIOMIAAM MOBEPXHOCTEM MHOTOTPaHHUKOB (TIpHU3Ma,
nupamMpza) ¢ OpuMeHeHueM (GOpMyJl; BBIYHCIATH COOTHOILIEHUS MEXKIY
TUIOIIAASIMU TTOBEPXHOCTEHN, 00BbEMaMU NOJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTth MNOHATHSMHU: CHMMETpPUS B IPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH;, LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYPHI.

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

[TpumensaTs TeomeTpuueckue (HaKThl i PEUICHHS CTePEOMETPUUECKUX
3a]1a4, MPEANOIaratonX HECKOJIbKO IAroB PELICHUs, €CIH YCIOBUS IPUMEHEHUS
3aJlaHbl B SIBHOM (hopMme.

[IpyuMeHATh MPOCTEWIINE MPOrPpaMMHBIE  CpPEICTBA M DAJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4.

[IpuBoaUTH HpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMEHATh MOJTYYEHHBIE 3HAHMS Ha MPAKTUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyalldd W TPUMEHATh HU3YYEHHBIE TOHATUA B IPOLECCE IOMCKA PEIICHUS
MaTE€MaTUYeCKH CPOPMYIHPOBAHHON NPOOIEMBbI, MOJAEIUPOBATh pPEAIbHbBIE
CUTyallUM Ha A3bIKE T'€OMETPUHU, HCCIEAOBaTh IOCTPOECHHBIE MOJAEIU C
UCITIOJIb30BAHUEM T€OMETPUUYECKUX TTOHSATHI U TEOpEM, almnapara ajnreophbl; pemarh
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKICHUEM N€OMETPUYECKUX BEIUYHH.

11 KJIACC

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

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

OOBSICHATH CITOCOOBI MOTYYEHUS TEJ BPAILICHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chepbl U MIOCKOCTH.

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

Beruncnare  00bEMBI M IUIOMIATU  TOBEPXHOCTEH TeN  BpallleHWUs,
Tr€OMETPUYECKUX TEJI C MpUMEHEHUEM (HOpMYII.

OnepupoBaTh MOHIATHUSIMHU: MHOTOTPaHHUK, BIMCAaHHBIH B cdepy ¢
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WU TEJO
BpAaIlCHUS.

BeIuucaaTh COOTHOLIEHUSI MEXKIY TUIOIIAISAMH MOBEPXHOCTEN U 00BEMaMU
MOAOOHBIX TEII.



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

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 YUCIIO0, OOBACHATh, KAKUMH CBOMCTBAMH OHU 00JIaJaI0T.

[IpuMeHsATh paBUIIO NMapajuieIenuneaa.

OnepupoBaTh NOHATHAMU: J1EKAPTOBBI KOOPAWHATHI B IIPOCTPAHCTBE, BEKTOP,
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, CKaJsIpHOE IIPOM3BEIAECHUE, PpACKIAAbIBaTh BEKTOp IO JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPINHAT.

[TpumensaTh TeomeTpuueckue (HaKThl Ui PEUICHUS] CTEPEOMETPUUYECKUX
3a/1a4, IPEANoJIaralliuX HECKOJIBKO 1IaroB PELIEHUs, €CIU YCIOBHs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemwate mpocreimne reoMeTpuyecKUe 3a1adyd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METOAA.

Pemwlarp 3amauM Ha [10Ka3aTesbCTBO MATEMAaTHYECKMX OTHOLICHHW W
HaXO0XkJI€HWE FeOMETPUUECKUX BEJIMUMH M0 00pa3laM WiIH alropuT™MaM, MPUMEHsS
W3BECTHBIE METO/IbI IIPH PEILICHUH CTAaHAAPTHBIX MAaTEMAaTUYECKHUX 3a1a4.

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

[IpuBOOUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPUU B UCKYCCTBE.

[IpyMeHATh MOJyYEHHBIE 3HAHWS HA MPAKTHUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallMd W TPUMEHATb HU3YYEHHBIE TIOHATHUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONW MPOOJEMbl, MOJEIUPOBATH peajbHbIC
CUTyallMH Ha S3bIKE T'E€OMETPUHU, MCCIEAOBaTh IOCTPOCHHBIE MOJEIH C
UCITIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeOpeM, anmnapara aareOpsl; pemaTh
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3/ieioB JuaexkTpoHHble (HU(poBbHIe) 00pa3oBaTebHbIE
Kourpoububle IIpakTHyeckue
/. | TeM NpPorpaMmbl Bcero pecypcsl
padoThI padoThI
1 Bsenenue B ctepeoMeTpuro 10 0 5 https://resh.edu.ru/subject/lesson/4756/conspect/203541/
[IpsiMble U TIOCKOCTH B
2 HPOCTPAHCTBE. 12 1 6 http://fcior.edu.ru
[TapamienpHOCT IPSIMBIX U
IIJIOCKOCTEN
IT
3 epHeHHHKyMpHOCTE 12 0 5 http://fcior.edu.ru
MPSIMBIX U IIJIOCKOCTEN
0%
4 BT MELY TIDAMBIMIT 10 1 4 http://fcior.edu.ru
IJIOCKOCTSIMU
5 MHororpanHuku 11 7 http://fcior.edu.ru
6 OOBEMBI MHOTOTPAaHHUKOB 9 4 http://fcior.edu.ru
I1 : .
7 OBTOPCHHE: CCHCHI, 4 1 1 http://fcior.edu.ru
PacCTOSIHUS U YTJIbI
OBIIEE KOJIMYECTBO YACOB
- 68 5 32

[10 ITIPOT'PAMME



https://resh.edu.ru/subject/lesson/4756/conspect/203541/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Tena BpameHus 12 http://fcior.edu.ru
OOBEMBI TET 5 http://fcior.edu.ru
BexkTopsl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 http://fcior.edu.ru
I1
OBTOpCHIE, 0000WwERNC, 7 1 4 http://fcior.edu.ru
CUCTeMaTH3alusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 18



http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsn4yecTBO 4acoB DJIeKTPOHHbIE
Ne HMara uugposbie
Tema ypoka
n/n yp Bcero KOﬁHTpOJILHLIe Hpgucnmeclme U3y4YeHH s o0pa3oBaTte/ibHbIE
padoThI padoThI pecypesI
OCHOBHBIC TIOHATHS CTEPEOMETPUH: TOUKA, TIPSIMAs,
1 IUIOCKOCTh, MPOCTPAHCTBO. HpaBI/IJ'IaUI/I3O6pa)I(eHI/I$I Ha 1 0 0 https://resh.edu.ru/
PUCYHKAX: U300paXeHHUS IIOCKOCTEH, MapajlieIbHBIX 06.09.2023
IPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
IT :
5 OHSITHSI: TIEPECEKAIONITUECS TNIOCKOCTH, 1 0 1 https://resh.edu.ru/
MIePECEKAIOIINECS MpsIMasi U TUIOCKOCTh 06.09.2023
3 [ToHsATHS: IepeceKaroIecs MIOCKOCTH, 1 0 1 https://resh.edu.ru/
MepeCceKaoIINecs MpsiMasi U TWIOCKOCTh 13.09.2023
3HAKOMCTBO C MHOTOI'paHHUKAaMHU, U300pakeHne
4 MHOTOIPAaHHUKOB Ha PUCYHKaX, Ha MPOEKIMOHHBIX 1 0 0 https://resh.edu.ru/
P pHCYHIaX, Ha MPOCKIHO 13.09.2023 P
geprexax
5 Haqe}.nLHLIe CBeJICHHS 0 KyOe U TpaMu/Ie, ux 1 0 0 https://resh.edu.ru/
pa3BEpTKU U MoJenn. CedeHns MHOTOIPaHHUKOB 20.09.2023
6 Haqq‘nLHHe CBeJIeHHsI 0 KyOe U mupaMuie, ux 1 0 1 https://resh.edu.ru/
pa3BépTku 1 Mojenu. CeueHruss MHOTOTPAaHHUKOB 20.09.2023
[TonsiTHE 006 aKCMOMAaTHYECKOM TTOCTPOCHUU
7 CTEPEOMETPHHU: aKCUOMBI CTEPEOMETPUHU U CIEACTBUS 1 0 0 97092023 https://resh.edu.ru/
U3 HUX
[TonsiTHE 006 aKCHOMAaTHYECKOM TTOCTPOCHUU
8 cTepeome : 1 1 https://resh.edu.ru/
TEPCOMETPHUH: aKCHOMBI CTEPEOMETPUH U CIICICTBHS 0 97092023 p
U3 HUX
[TonsiTHE 006 aKCMOMAaTHYECKOM TTOCTPOCHUU
9 CTEpEOMETPUHU: aKCHOMBI CTEPEOMETPHUH U CIICICTBUSA 1 0 0 https://resh.edu.ru/
PEOMETP PeOMELp . 04.10.2023 P
U3 HUX
10 [TonaTue 06 aKCHOMAaTUYECKOM MTOCTPOCHUH 1 0 1 https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

CTCPCOMETPHUHN: AKCUOMBI CTCPCOMCTPHUHU U CIICACTBUA
U3 HUX

BzanmHuoe PACIIOIOKCHHUEC IIPAMBIX B ITPOCTPAHCTBE!:

04.10.2023

11 IepECEKAIOINECs, TapajliieIbHbIE U 11.10.2023 https://resh.edu.ru/
CKpPELIMBAIOIINECS NPsIMble
[TapannenbHOCTh NPSAMBIX U IUIOCKOCTEH B

12 IIPOCTPAHCTBE: MTApaJUICIIbHBIE IIPSIMBIC B 11.10.2023 https://resh.edu.ru/
IIPOCTPAHCTBE; NapaJlIeIbHOCTh TPEX MPSAMBIX o
[TapannenbHOCTh NPSAMBIX U IUNIOCKOCTEH B

13 npoctpancTse: [lapamiensHOCTh MPSMO U 18.10.2023 https://resh.edu.ru/
IUIOCKOCTH

14 VYruibl ¢ COHANPABICHHBIMUA CTOPOHAMH 18.10.2023 https://resh.edu.ru/

15 Yron mexay NpssMbIMU B IPOCTPAHCTBE 25 10.2023 https://resh.edu.ru/

16 Yros Mexay NpsIMBIMHU B IIPOCTPAHCTBE 25 10.2023 https://resh.edu.ru/
[TapamienpHOCTD MIOCKOCTEN: MapaiebHbIe .

17 IOCKOCTH 08.11.2023 https://resh.edu.ru/

18 CaoiicTBa napayyIeNbHBIX MIOCKOCTEH 08.11.2023 https://resh.edu.ru/

19 [Tpocreiinme npocTpaHCTBEHHBIE PUTYPHI HA httos://resh.edu.ru/
MIJIOCKOCTH: TETPadIp, KyO, mapasiesIeuIe 1 15.11.2023

20 [TocTpoenue ceuenmii 15.11.2023 https://resh.edu.ru/

21 [TocTpoenne ceueHmit 99 11.2023 https://resh.edu.ru/
KonTtponbHas padora o Teme "[IpsiMble U TIIOCKOCTH

22 B npocrpaHf'TBe. [MapannenbHOCTh IPSMBIX U 99 11.2023 https://resh.edu.ru/
IJIOCKOCTEMN

23 [lepneHIMKYISIpPHOCTH NPSAMON U MIIOCKOCTH: httos://resh.edu.ru/
MEePIEHANKYIJISIPHBIE TIPSIMBIE B IPOCTPAHCTBE 29.11.2023



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

24

25

[Ipsimbie napajuiesibHbIE U NEPIEHIUKYIISPHBIE K
IJIOCKOCTH

[Tpsimble mapanienabHble U NepIEeHANKYISIPHBIE K
IJIOCKOCTH

29.11.2023

06.12.2023

https://resh.edu.ru/

https://resh.edu.ru/

26

27

[Tpu3Hak neprneHuKyIIpHOCTH IPSIMON U TIIOCKOCTH

[Ipu3Hak nepneHauKyJIAPHOCTH IPSIMOU U INIOCKOCTH

06.12.2023

13.12.2023

https://resh.edu.ru/

https://resh.edu.ru/

28

29

30

TeopeMa o0 IpsIMOii EPIIEHANKYISIPHON IITIOCKOCTH
Teopema 0 mpsAMON NEPIEHAUKYISIPHOMN TIIOCKOCTH

Teopema o IpsAMOi NepreHANKYIIPHON TNIOCKOCTH

13.12.2023

20.12.2023

20.12.2023

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

31

32

IlepnieHaAuKysIp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKH
JI0 TIJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 INIOCKOCTH

HepHeH,I[I/IKYHSIp 1 HAKJIOHHBIC: PACCTOSAHNUEC OT TOYKHU
10 IINIIOCKOCTH, paCCTOAHUC OT HpHMOfI J0 IIIIOCKOCTHU

27.12.2023

27.12.2023

https://resh.edu.ru/

https://resh.edu.ru/

33

34

35

[IepnieHaUKYISp U HAKIOHHBIE: PACCTOSIHUE OT TOUYKHU
J10 IUNIOCKOCTH, PACCTOSIHUE OT IIPSIMOM 10 TUIOCKOCTH
[IepnieHaUKYISp U HAKIOHHBIE: PACCTOSIHUE OT TOUYKHU
J10 INIOCKOCTH, PACCTOSIHUE OT IPSIMOM 10 TUIOCKOCTH
VYIubl B IPOCTPAHCTBE: YIOJl MEXAY IIPAMON U
IIJIOCKOCTBIO

10.01.2024

10.01.2024

17.01.2024

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

36

37

JIByrpaHHBIN yroJl, TMHENHBIN YroJl ABYTPaHHOTO
yria
JIByrpaHHBIN yroJl, TMHEHHBIN Yroil ABYTPAaHHOTO
yria

17.01.2024

24.01.2024

https://resh.edu.ru/

https://resh.edu.ru/

38

[TeprieHAMKYASIPHOCTD IIIOCKOCTEM: TPU3HAK
MEPIECHINKYISIPHOCTH ABYX IUIOCKOCTEN

24.01.2024

https://resh.edu.ru/

39

[lepnenAUKyYIPHOCTD MIIOCKOCTEN: MPU3HAK
NEePHEHANKYJISIPHOCTH ABYX IJIOCKOCTEN

31.01.2024

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

40

41

[IeprieHAUKYIAPHOCTD IUIOCKOCTEM: ITPU3HAK
NEPIEHIUKYIIPHOCTH ABYX IUIOCKOCTEN

Teopema o Tpéx nmepneHAUKYIIpax

31.01.2024

07.02.2024

https://resh.edu.ru/

https://resh.edu.ru/

42

43

Teopema o Tpéx nmepneHAUKYIIpax

Teopema 0 TpEX nMepHneHAUKYIIIPax

07.02.2024

14.02.2024

https://resh.edu.ru/

https://resh.edu.ru/

44

KonTtponpsHas pabora mo Temam
"IlepneHIUKYISPHOCTD NPSAMBIX U INIOCKOCTER" U
"Vl MeXAY IPSIMBIMU U IJIOCKOCTSAMHU"

14.02.2024

https://resh.edu.ru/

45

46

47

[ToHsiTHE MHOTOIPAaHHUKA, OCHOBHBIC JICMEHTHI
MHOFOFpaHHI/IKa, BI)IHYKJII)IG nu HGBI)IHYKJII)IG
MHOTOI'PAaHHUKH; pa3BEPTKAa MHOTOTpaHHUKA
[Ipusma: n-yronbHas npu3Ma; rpaHd U OCHOBAHMS
MPU3MBL; IIpsiMasi U HaKJIOHHAsI IPU3MbI; OOKOBask U
MIOJIHASI TOBEPXHOCTh MPU3MBbI

[Tapannenenunen, NpsAMOYTOIbHBIN Mapasieenume
¥ €ro CBOICTBa

21.02.2024

21.02.2024

28.02.2024

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

48

49

[Inpamuia: N-yrosapHas NMpaMuia, TpaHy U
OCHOBaHME HPaMUJIbl; OOKOBas M MOJIHAS
MMOBEPXHOCTh NMUPAMUBI; IIpaBUJIbHAA U yceqéHHasl
nupamMuIa

[IpaBuIbHBIE MHOTOTPAHHUKU: TIOHATHE TPABUIBLHOTO
MHOTI'OIr'paHHHUKA,; ITPaBUJIbHAA IIpHU3Ma U IIpaBUJIbHAA
NUpaMu/Ia; IpaBUIbHAs TPEYTObHAs TUpaAMHIA U
MIPABWJIBHBIN TeTpadip; KyO

28.02.2024

06.03.2024

https://resh.edu.ru/

https://resh.edu.ru/

50

[IpencraBnenue o MPaBUIBLHBIX MHOTOTPAHHUKAX:
OKTasIp, IOJICKAdIP M UKOCAIP.

06.03.2024

https://resh.edu.ru/

o1

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIbHO TOUYKH, MPSMOM, TNIOCKOCTH.
DNeMEeHThl CUMMETPHUH B MHUpaMuax,

13.03.2024

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

napauiCjicnmIic1ax, rnmpaBUJIbHbIX MHOTI'OI'PpaHHUKAX

52

53

54

55

Brrurcnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa,
JIAAaroHaju, yribl

[Tnomaas 60KOBOM MOBEPXHOCTH M IOJTHOM

MMOBEPXHOCTHU MPAMON NPHU3MBI, IJI0IIa b OCHOBAHUI,

TeopeMa 0 OOKOBOM MOBEPXHOCTHU MPSIMOM MPU3MbI

[Tnomane 60KOBON MOBEPXHOCTH U MOBEPXHOCTHU
IIPABWJIbHOM MUpaMU/Ibl, TEOpPEMA O IJIOLIAAN
OOKOBOI OBEPXHOCTH YCEUEHHON MUPaMUIbI

KonTpoapHas padora o Teme "MHororpaHHuku"

13.03.2024

20.03.2024

20.03.2024

27.03.2024

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

56

[Toustie 00 00BEME

27.03.2024

https://resh.edu.ru/

57

58

O0bEM upamMu/Ibl

O0BEM TUpaMHuIbI

10.04.2024

10.04.2024

https://resh.edu.ru/

https://resh.edu.ru/

59

60

O0BEM TUpaMHuIbI

O06bEM upamMuIbl

17.04.2024

17.04.2024

https://resh.edu.ru/

https://resh.edu.ru/

61

O0BEM npU3MBbI

24.04.2024

https://resh.edu.ru/

62

63

O06bEM pU3MBI

O0BEM npU3MBbI

24.04.2024

08.05.2024

https://resh.edu.ru/

https://resh.edu.ru/

64

65

Kontponbnas padota mo teme "O0bEMBI
MHOTOTPaHHHUKOB"

[ToBTOpenue, 0600IIEHNE cUCTEMAaTH3ALUs 3HAHHH.
ITocTpoeHune ceueHnii B MHOTOIpaHHUKE

08.05.2024

15.05.2024

https://resh.edu.ru/

https://resh.edu.ru/

66

[ToBTOpeHME, 0000IIEHNE CUCTEMATU3AIINS 3HAHHUM.

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

Brerunciienue paccTosiHU: MEXKy ABYMS TOUYKaAMU, OT
TOYKH JI0 MPSMOM, OT TOYKH A0 IIJIOCKOCTH, MEKTY
CKPEIIMBAOIIMMUCS TPSIMbIMU

15.05.2024

67 Wrorosas KoHTpoJBbHAS paboTa

[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AIINS 3HAHHM.
68 Brruucnenue yrios: Me>1<£1y CKPEILIMBAIOIINMUCS
MPSAMBIMH, MEX/1y IPSIMOM U IJTIOCKOCTBIO,
JIBYTPAHHBIX YTJIOB, YTJIOB MEXAY IJIOCKOCTSIMU

22.05.2024

22.05.2024

https://resh.edu.ru/

https://resh.edu.ru/

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

32


https://resh.edu.ru/
https://resh.edu.ru/

11 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
ara uudgposbie
Ne i/ Tema ypoxka KountposbHbI IIpakTHYecku A
yp Bcero OHTpO. ¢ p ccrne u3ydyeHusi  o0pa3oBaTesIbHbIE
padoThI padoTshI
pecypchl
1 Cdepa u map: LeHTp, paanyc, TUaMeTp; IUIOIA/lb 1 0 1
MOBEPXHOCTHU Cephl
2 BsanmMHuoe pacrionoskenue cepbl U INIOCKOCTH; 1 0 0
KacaTesbHasl JI0OCKOCTh K cdepe; miomaab chepsl
3 N3ob6paxenue chepsl, mapa Ha MIOCKOCTH. 1 0 1

Ceuenus mapa

HunuHapudeckas IOBEPXHOCTH, 00pa3yroNIHe
4 AJTUHIPUYECKON TOBEPXHOCTH, OCh 1 0 1
[IUTHH]IPAYECKON TTIOBEPXHOCTH

Humusgp: ocHOBaHMS ¥ OOKOBas IOBEPXHOCTb,
5 o0pa3yromnias U 0ch; IIIOMaas OOKOBOM U MOTHOM 1 0 0
MTOBEPXHOCTH

N300pakeHne MuIMHApa Ha TIIOCKOCTH. Pa3BépTka
munHapa. CeueHus MUIMHAPA (TIOCKOCTHIO,

6 napauiebHOW WK NepHeHIuKYISIpHOI ocH . 0 .
ATTUHIPA)
Konnueckasi moBepXHOCTh, 00pa3yroIue

7 KOHUYECKON TOBEPXHOCTH, OCh ¥ BEPIINHA 1 0 0
KOHUYECKOW MOBEPXHOCTH

8 Konyc: ocHOBaHue u BepinHa, oOpasyromias 1 1 0 1
0Cb; TUIOIIAb OOKOBOM M MOJIHOM MOBEPXHOCTH

9 VYceu€HHbI KOHYC: 00pa3yIolIMe U BHICOTA; 1 0 1

OCHOBaHMS 1 OOKOBas IMOBEPXHOCTH

N3o0pakeHne KOHyca Ha MIIOCKOCTH. Pa3BEpTka
10 koHyca. CeyeHust KoHyca (IIOCKOCThIO, 1 0 1
napajuieIbHOM OCHOBAHUIO, U TNIOCKOCTHIO,




IIPOXOJAIIEH Yepe3 BEPLIMHY)

11 KomOuHnanwst Ten BpameHust 1 MHOTOTPAaHHUKOB 1 0 0

12 MHororpaHH¥uK, OIMCaHHBINA 0K0JI0 chepsr; chepa, 1 0 0
BITMCaHHAsl B MHOTOTPAaHHUK WJIH B TEJIO BPAILICHHS

13 [Tousitue 06 06bEMe. OCHOBHBIE CBOMCTBA 1 0 0
00BEMOB TeN

14 O0BEM IUIMHpa, KOHYCa 1 0 1

15 O0béM 1mapa U mIoImaab cepol 1 0 1
[Tono6urie Tena B mpoctpancTBe. COOTHOLICHUS

16 MEXy TUIOIIAAsIMUA TOBEPXHOCTEH, 00BEMaMu 1 0 0
MONOOHBIX TEN

17 K(')'HTpOJ'IBHaSI pabora o remam "Tena BpameHus" 1 1 0
u "O6bembl Ten"

18 BekTop Ha MJI0CKOCTH U B MPOCTPAHCTBE 1 0 0

19 CrnosxeHue ¥ BBIYMTaHHE BEKTOPOB 1 0 1

20 YMHOKEHHE BEKTOpa Ha YHCIIO0 1 0 1

21 Paznoxxenue BekTopa 1o TpéM HEKOMILJIaHAPHBIM 1 0 1
BekTopam. [TpaBuio mapamienenumnena

99 Pemenne 3a/1a4, CBA3AHHBIX C NPHMEHEHIEM 1 0 0
MPaBUII ACUCTBUIA C BEKTOpaMHU
[IpstMmoyronbHAas cucTEMa KOOPAUHAT B

23 npoctpancTBe. KoopauHATEI BEKTOpA. 1 0 1
[Ipocreiimue 3a1a4n B KOOpAUHATAX

24 VYron mexay Bekropamu. CKasipHOe 1 0 0
NIPOM3BEICHUE BEKTOPOB

o5 Berurcnenue yriioB Mex 1y MpsSIMbIMHA U 1 0 1
IUIOCKOCTSIMU

26 KoopanHaTHO-BEKTOPHBIN METOJI IPU PEIIEHNUN 1 0 0
reOMETPHUUECKUX 3a]a4

27 KonTpomnpHas padota o Teme "BekTopsl 1 1 1 0

KOOPJMHATHI B MPOCTpaHCTBE"




28

[ToBTOpEeHUE, 0600IIEHNE U CHCTEMATH3aIUs
3HaHui. OCHOBHbBIC QUTYPBI, PAKThI, TEOPEMBI
Kypca IIJIaHUMETPUU

29

[ToBTOpEeHUE, 06001IEHNE U CHCTEMATH3aIUS
3HaHui. OCHOBHbBIC QUTYPBI, PAKTBI, TEOPEMBI
Kypca IIJIaHUMETPUU

30

[ToBTOpeHUE, 0600IIEHNE U CHCTEMATH3aIUs
3HaHUH. 3a/1a4¥ TUIAHUMETPUH U METOJIbI UX
pemeHns

31

[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS
3HaHMNA. 3a/1a4M [IJIAHUMETPUU U METOBI UX
petieHus

32

[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS
3HaHuii. OCHOBHBIE GUTYPBI, PAKTHI, TEOPEMBI
Kypca CTepeoMETpUn

33
34

Hrorosas KOHTPOJIbHAA pa60Ta

[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aIUs
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

18







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

» Maremaruka. Anredpa v Hayaia MaTeMaTHYeCcKoro aHanusa, 11 kmacc/
Mep3nsak A.I'., Homuposckuii [{.A., [Tononckuit B.b., SAxup M.C.; nox
penakiueit [Togonsckoro B.E., O6mecTBo ¢ orpaHUnYeHHON OTBETCTBEHHOCTHIO
N3narensckuii nentp «BEHTAHA-I'PA®»; AkuroHepHO€e 001IECTBO
«M3narenbctBo «IIpocBemeHue

* Maremaruka. 'eomerpus, 11 knacc/ Mepsmsik A.I'., Homuposckuit 1. A.,
[Tonouckwuii B.b., SAxup M.C.; nox penakuueit [logonsckoro B.E., OGmiecTBo €
OTPaHUYEHHOW OTBETCTBEHHOCTHIO M3naTensckuii neHtp «BEHTAHA-T'PA®y;
AxunonepHoe obmectBo «M3narensctBo «IIpocBeiieHne»

Matematuka. Anredpa u Hauajla MaTeEMaTUYeCKOro aHanusza, 10 kiacc/ Mepainsk
A.T'., Homuposckuii [I.A., [Tonouckuit B.b., Axup M.C.; nox penakuuei
[Togonbckoro B.E., O6mecTBO ¢ OrpaHUYEeHHON OTBETCTBEHHOCTHIO
N3narensckuii ieatp « BEHTAHA-I'PA®y; AknimoHepHOE 00IIIECTBO
«3marensctBo «lIpocsemienue»

* Maremaruka. ['eometpus, 10 kinacc/ Mep3snsik A.I'., Homuposckuii [1.A.,
[Tononckuit B.b., SAxup M.C.; nox penakmueit [logonsckoro B.E., O0iectBo ¢
OTPaHUYEHHOW OTBETCTBEHHOCTHIO M3aaTenbckuii ieHTp «BEHTAHA-T'PA®y;

AxrmmonepHoe obmiectBo «M3aarenbetBo «IIpocBemenner

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA



JunakTudyeckuili MmaTepuai no MareMatuke. AnreOpa u Hauajga MaTeMaTHYeCKOTO
ananuza, 10 kmacce, 11 knacc/ Mepansak A.I'., Homuposckuii JI.A., [TonoHCckuit
B.b., Sxup M.C.; nox penakuueit [lononasckoro B.E., O6miecTBo ¢
OTPaHUYEHHOW OTBETCTBEHHOCTHIO M3naTenbckuii ieHTp « BEHTAHA-TPA®y;
Axunonepnoe obmectBo «M3narensctBo «lIpocBemienner

JlunakTraeckuii MmaTepuain mo marematuke. I'eomerpust, 10 kmacce, 11kmacc/
Mepaznsik A.I'., Homuposckuii J[.A., [Tononckuit B.b., Axup M.C.; noa
penakuueii [Togonsckoro B.E., O61iecTBO ¢ OrpaHUYE€HHON OTBETCTBEHHOCTHIO
Nznarensckuii nentp «BEHTAHA-I'PA®»; AkurionepHoe 00I1I€CTBO

«I/IBI[EITGJILCTBO ((HpOCBeHleHI/IG»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

http://fcior.edu.ru






