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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,
[[EJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO PAa3BUTHUSA
JUYHOCTU 00YyYarOIIXCs.

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, U3yU€HUs IPYTUX Y4eOHBIX NUCHUIUIMH. Pa3Butne y oOydaromuxcs
MPABUIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHHH TE€OMETPHUYECKHUX
abcTpakiuii, COOTHOUIEHHHM pEeajJbHOr0 M HJAEaJbHOTO, XapaKTepe OTpa)KeHUs
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
yUalmxcs, a TakKe KauyecTB MBIIIICHUS, HEOOXOAMMBIX IJs aJanTaludd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHUs, Tak Kak oOOeCrneyrMBaeT BO3MOXKHOCTh H3Y4YEHHUS Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMPaBIECHHOCTH, TaK M TYMaHUTAPHOH.

Jlormdeckoe MbINUICHHE, (HOpMHUpPYEMOE TMpPU HU3YYCHHHU OOYYarOIIUMUCS
HNOHSTUWHBIX OCHOB T€OMETPHUU U TOCTPOCHUH LIEMOYKHU JTOTHUECKHUX YTBEPIKICHUN
B XOJ€ pELIECHUS TeOMETPUYECKHX 3aJady, YMEHHE BBIABUIAaTh U OMPOBEPraTh
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 AESITeNbHOCTU uenoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHaNIbHOrO ObITHS, (opma
OTPaXXEHUSI OKPY>KAIOIIETO MHUPA, YCIOBHUE YCHENIHOTO MO3HAHUS U AKTHUBHOTO
npeoOpa3oBaHus  JeHCTBUTENBHOCTH. OnepupoBaHWE  NPOCTPAHCTBEHHBIMU
oOpa3zamMu OOBEOUHSET pa3Hble BUIbl YYEOHOW U TPYIAOBOM J1€ATEIHHOCTH,



ABJIIETCSI OJHUM W3 MPO(ECCHOHATBHO BaXKHBIX KAadyeCTB, MO3TOMY aKTyallbHa
3amaya (opmMupoBaHus y OOyYaroUIUXCsi MPOCTPAHCTBEHHOI'O MBIIUICHHUS 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 CIEIUAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIAIHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reoMeTpud Ha ©0a30BOM YpOBHE IIpeIHAa3HA4YeHa JIsl
OOy4YaronMXcs CPEHEHN MIKOJIbI, HE MUCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaromyecs: 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 JajdbHEHIIEM BO3HUKHET HEOOXOJIMMOCTh B T'€OMETPUUYECKHUX
3HaHUAX B MPO(ECCUOHATBHOU NESITETLHOCTH.

JlocTuxeHrue 1eJIM  OCBOCHHUSI MPOTpaMMbl OOECIEUUBACTCS PEUICHUEM
COOTBETCTBYIOIIMX 3amad. [lpuopureTHbIMM 3aJadyaMyd  OCBOEHHSI  Kypca
«I"'eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 kaccax sBIsSIFOTCS:

e (opMupOBaHUE TMPEJCTABJICHUS 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 (opMupOBaHHME yMEHHUSI paCIO3HABATh Ha YEPTEkKaX, MOACISIX U B
pealbHOM MHPE MHOTOTPAHHUKH U TEJIa BPAILICHHUS;

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  QJITOPUTMAaMU  pEIICHUS  OCHOBHBIX  THUIIOB  3ajad;
dbopMupoBaHWEe yMEHHUS TPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTEIbHBIC
paccykJeHusT B XOJI€ PEUICHUS CTEPEOMETPUUYECKUX 3ajad U 3a7ad ¢
MPAKTUYECKUM COJIEP>KaHUEM;

e pa3BuUTHE WHTEJIEKTYaJIbHbIX u TBOPUYECKHUX CIIOCOOHOCTEM
oOy4Jarommxcs, IMO3HAaBaTEIbHOM  aKTUBHOCTH, HCCIEA0BATEIIbCKUX
YMEHHM, KpUTUYHOCTU MBIIUICHUS;



e (opmupoBaHUE (YHKIIMOHATIBHON I'PaMOTHOCTH, pENeBaHTHOM
IFEOMETPUU: yMEHUE PACHO3HABaTh IPOSIBICHUS T'€OMETPUYECKUX
HNOHATUH, OOBEKTOB M 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 PELMICHHs IPAKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATh U OLIEHUBATH MTOJYYEHHBIE PE3YJIbTATHI.

OTIUYUTENEHOM OCOOCHHOCTHIO MPOTPAMMBI SIBISICTCSI BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAYAJIE €ro MW3y4YEHHs 3a7a4, pElIaeMbIX Ha YpOBHE
MHTYUTUBHOTO MO3HAHUs, U ONpeNeIEHHBIM 00pa30oM opraHu3oBaHHas paboTa Hax
HUMH, YTO CIOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U IPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIIEMY U3YyYECHUIO IPEIMETA.

[Tpenmnourenue oTAAETCSA HATIISIIHO-KOHCTPYKTUBHOMY METO/ly O0Y4YEHHUsI, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPaKTUYECKON JAEATENBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
ydaluxcsi B KypCc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIEHUs 3a4ad Ha
CO3JaHME€  NPOCTPAHCTBEHHbIX O0pa3oB W  3aJa4 Ha  ONEpUpPOBAHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, a ONEpUpOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHHUS OT
HarIsAHOCTH, 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
o0y4eHHUs Ha YPOBHE CpPEHEro 00IIero oopa3oBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM pPE3yJbTaTam
OCBOEHHUSl paboueil mMporpamMmbl, pacHpeleN€éHHbBIM 10 ToAaM O0y4yeHwus,
CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECCKUMHU
MOHATUSMU U HaBBIKAMH OCYLIECTBIISUIOCH MOCJIEN0BATEIBHO U MOCTYIATEIBHO, C
COOJIIOJIEHUEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEJCTABICHUN OOYy4YaroIIMXCs, pACIIUpss U
yriay6usist e€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yudeHnue reomerpun oTBOAUTCA 2 yaca B Heaenmo B 10 knacce u 1 yac B
Heneno B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CTE€peOMeTpuu. Touka, npsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHUue MpsSMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS,
[apajuleJIbHble UM CKpeluBaroummecs npsamele. [lapajuienbHOCTE MNpsAMBIX U
IUDIOCKOCTEW B NPOCTPAHCTBE: MAPAJUIEIBHBIE TMPSAMBIE B  IPOCTPAHCTBE;
MapaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW W IUIOCKOCTH. YTIIBI C
COHAIIPaBIECHHBIMA CTOPOHAMH; YIoJd MEXAy [PSIMBIMH B IIPOCTPAHCTBE.
[lapannenbHOCTh  IIIIOCKOCTEH: [apajulelIbHble  IUIOCKOCTH; CBOMCTBA
napajuleNbHBIX IuIockocTe. Ilpocteiline npocTpaHCTBEHHBIE (Urypel 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, Teopema O IIpsAMOU
MEPIEHINKYJIAPHONW 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,  NpoeKuus  QUrypsl Ha  IUJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NMepHeHIuKyIspax.

MHoOrorpaHHuKHu

IloHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKJIbIE
Y HEBBIYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronpHas
npu3Ma; TPaHU U OCHOBAHUS MPHU3MBI;, MpsMas U HAKIOHHAs MpU3MbL; 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 MNHUpaMuja. OJEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABWUJIbHAS MpPU3MA U
NpaBWIbHAS NHpPaMUJIa; NPABUIbHAS TPEYroJibHas MNHUpPaMHUAA W TPaBUIIbHBIN
teTpasdap; KyO. IlpencraBienne o mpaBUIBHBIX MHOTOTPAHHUKAX: OKTa’3p,
nozexa’ap u ukocasap. CeueHus Npu3Mbl U TUPAMHUJIBL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOI,
IJIOCKOCTU.  ODJEMEHThl CUMMETPHMM B MNHpaMUAaxX, Mapauielienunenax,
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 MOBEPXHOCTH U TOBEPXHOCTH TPABWIHBHOW TTHUPAMUJIBI,
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

HunuHaapuyeckas MTOBEPXHOCT, oOpasytorue UAJMHIPUYECKON
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 KOHUYECKOM MmoBepXxHOcTU. KOoHyC: oOCHOBaHUE U BepIlIMHA, 00pa3yroIasi
U OCh; IUIOMAAhr OOKOBOM M TOJHOM TOBEPXHOCTH. YCEUEHHBI KOHYC:
oOpasyroIiue U BbICOTa; OCHOBAaHMS U OOKOBasi MIOBEPXHOCTb.

Cdepa u map: UEHTp, paguyc, AUAMETpP; IUIOMIAb MMOBEPXHOCTU CREpHI.
B3aumnoe pacnonoxxeHue chepbl U MIOCKOCTH; KacaTesibHasi III0CKOCTh K cdepe;
101 ChEpPHI.

N300pakeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka mUIMHIpa U KOHYyCA.

KomOunamuu Ten BpalieHUss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMHUCaHHBIA OKO0JIO cdepnl; cdepa, BOHcCaHHAS B MHOTOTPAHHUK, WU TEJO
BpAaIlCHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Teil. Teopema 00 00béEMe
MPSMOYTOJILHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OObEM IMIMHIpA,
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 M TIPOXOSIIEe 4Yepe3 BEPIIMHY), CEUCHUs
nrapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miockocTy U B ipocTpaHcTBe. CI0KEHUE U BEIYMTAHUE BEKTOPOB.
YMHOXKEeHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaM. [lpaBuno mapamienenunena. Pemienue 3amad, CBA3aHHBIX C
NpUMEHEHUEM TMpaBwil JAeUCTBUM ¢ BekTopamu. llpsimoyronpHas cucrema



KoopauHat B mpoctpaHcTBe. Koopaunatel Bektopa. Ilpocteiimme 3amaum B
KOOpJIMHATax. YTon Mexay BekTopamu. CKalsipHOE MPOU3BE/IEHHE BEKTOPOB.
Boluncienue yrioB Mexay IpsIMBIMH U TUIOCKOCTAMH. KoopAauHAaTHO-BEKTOPHBIN
METOJ TP PEIICHUU T€OMETPUUECKUX 3a]1ay.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOrpaMMbl yuyeOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITMN 00YUAIOMIErocs KaKk aKTUBHOTO
M OTBETCTBEHHOI'O 4Yi€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SIBICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U TIpP.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKIMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPaXTAHCKON UICHTUYHOCTH, YBAXKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM 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(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro.

JcTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, PEIIEHHNM, pacCyXJIeHU;
BOCIIPUUMYHMBOCTHIO K MATEMaTUYECKUM acleKTaM pPa3IMYHbIX BUJOB UCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNU U

OT/IbIXa, peryispHas busnueckas AKTUBHOCTb); bu3rgecKoro
COBEPIIICHCTBOBAHHSI, pu 3aHATHAX CIIOPTUBHO-03/I0POBUTEIHLHOM
JIESITEIIBHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOTIOOUS; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBEHON  NESITENBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHUEM COBEpIIATh OCO3HAHHBINA BHIOOP
Oynymei mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KMU3HEHHBIE IJIAHBI,



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTEeMaTHYECKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 Ha MPOTSHKCHUU BCEH JXU3HHM, TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHYSCKHUX 33/1a4 MaTEMaTHUICCKON HAIPaBICHHOCTH.

IKO0JIOrHIYeCKOe BOCIIUTAHHE:

c(hOPMHPOBAHHOCTHIO AKOJOTHYCCKON KYyJIbTYpbl, MOHWMAHHUEM BIUSHUS
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)KAloIIeH Cpeapl, IUTAaHUPOBAHUSI 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 JESITCIIBHOCTH, ITAaroB €€
pPa3BUTHUSI M 3HAYMMOCTH JUISI PA3BUTHS IUBUIM3ALMH; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KyJIbTypOW KaK CpEACTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIICCTBJISATh TMPOEKTHYH) M HCCIAEAOBATEIBCKYIO JESATEIbHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

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

1)  Vuuseepcanvnvie  noznasamenvhvle  Oelicmsus, — 00eCneuU8arOm
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOYECCO8 00VUaAOWUXcs (0c8oeHue
Memo008  NO3HAHUSL — OKpyJcarwe2o  Mupa,  NpUMEHeHUue  J02UYECKUX,
UCCIe008amMeNbCKUX Onepayuli, yMmeHull pabomams ¢ ungopmayueti).

ba3oBble Jiornueckue aeicTBuA:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTIpEJICICHUs] ~ TOHSATUHN; YCTAHABIMUBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKalmy, OCHOBAaHUS JUIsl OOOOIIEHUST UM CpPAaBHEHMS, KpUTEPUU
MIPOBOJAMMOTO aHAJIN3a;

e BOCHPUHUMATH, (OPMYJIHPOBaTH U  MOPEOOPa3OBBIBATh  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE,;
YCIIOBHBIE;

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



npeajiaraTb ~ KPUTEPUM U1 BBISIBICHHS ~ 3aKOHOMEpPHOCTEM |
MIPOTUBOPEUNH;

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

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTE€MaTHYECKHUX
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
BApDUAHTOB pEIICHUs, BBHIOMpATh HauboJee NOAXOIAIUNA C YU4ETOM
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 CaMOCTOSITEJIBHO (hOPMYIMPOBATH OOOOIICHNS U BBIBOJBI IO PE3YJIbTATaM
MPOBENEHHOTO HAOJIOJEHUS, UCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000OIIECHUIA;

e TMPOTHO3MPOBATH BO3MOXHOE PAa3BUTHE IMPOLIECCA, A TAKXKE BbIIBUTATh
MPEANOJIOAKEHHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHUSIX.

Pabora c nunopmanueii:

e BBIABIATH AchUIMTH MHGOPMAIIUM, JTAaHHBIX, HEOOXOJUMBIX JIJII OTBETa
Ha BONPOC U AJI PELICHUS 3a]1a4H;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

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

e OIICHUBATH HaJIEKHOCTh uHdopmauu 1o CaMOCTOSTEJIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanomvie KOMMYHUKAmMUGHble  Oclicmeus, o0becnedusaom

chOpMUPOBAHHOCMb 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, KOMMEHTHUPOBATh 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
YYaCTHHKOB JUanora, OOHapy>KMBaTh pas3iMuyue U CXOJCTBO IMO3WIIHMA; B
KOpPEKTHOM Popme popMyIHpOoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pE3yJbTaThbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCIIEIOBaHMsI,  IPOEKTAa;  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YU4ETOM 3a/1a4 MPE3EHTAUU 1 0COOEHHOCTEN ayIuTOPUU.

CorpyaHu4ecTBo:

3)

MOHMMAaTh W MCIHOJB30BaTh  MPEUMYIIECTBA  KOMAHIHONM U
WHUBUyaIbHON paOOThI MPU PEIICHUH YYEOHBIX 3a]1a4; IPUHUMATh 11eJ1b
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3AlUI0 COBMECTHOMN
paboThI, pacnpeaessTh BUABI padboT, JOrOBapUBaTHCS, 00CYKIaTh IIPOLIECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIFOJICH;
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,
OIICHMBATh KAa4€CTBO CBOETO BKJIaJla B OOLIMNA MPOIYKT MO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusamnus:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHHUS 3a]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
COBEPIIIAEMbIX JEHCTBUNA W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJbTATOB;
BJIQIETh CHOCOOAMHM  CaMOMPOBEPKH, CaMOKOHTPOJIA Tpolecca u
pe3ysibTaTa penieHusl MaTeMaTHIeCKON 3a/1a4H;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh TPH PEIICHUH
3a/ladyd, BHOCHUTH KOPPEKTHUBHI B [IEATETLHOCTh HAa OCHOBE HOBBIX
OOCTOSATENBCTB, TAHHBIX, HAWEHHBIX OIHOOK, BBISIBJICHHBIX TPYIHOCTEH;



e OIEGHUBATh COOTBETCTBHE pE3yJibTaTa IEJIM U YCJIOBHUSIM, OOBSICHITH
NPUYUHBI JTOCTUKEHUS WIM HEJOCTHXKEHUSI PE3YJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMHUOKY, AaBaTh 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.

OnepupoBaTh NOHATUAMU: NAPALIETBHOCTD U MEPIEHAUKYISIPHOCTD 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 TOHATUSMU: MHOTOTPAHHMK, BBIMYKJIBIA M HEBBITYKJIBIH
MHOTOIPAHHHK, 3JIEMEHTBI MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

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

KnaccupummpoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kjiaccuukanuy (BBIMYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKW; MPaBUIIbHbBIE
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajuIeICIUNIEebl).

OnepupoBath MOHATUSMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATD TPUHLIUIIBI IOCTPOCHUS CEUYEHUH, UCTIOIb3YSI METO/I CJIEJIOB.

CtpouTh ceyeHUsT MHOTOIPAHHUKOB METOJOM  CII€AOB, BBIIOJHSTH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHHUBY.

Pemmars 3aaun Ha HaxXOXKIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QIrOpUTMaM, TNPHUMEHSSI W3BECTHBIE AHANUTUYECKHE METOJAbl MPHU pELICHUU
CTaHJAPTHBIX MaTEeMAaTHYECKUX 3a7a4 HAa BBIYMCICHUE PACCTOSHUNA MEXKIY JABYMSI
TOYKaMH, OT TOYKA JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

PemaTp 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BEJIMYMH IO 00pa3lam Wiu
QIrOpUTMaM, NPUMEHSSI W3BECTHBIE AHAIIUTUYECKHE METOJbl MPHU pPELICHUHU
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYMCIEHUE YIVIOB MEXAy
CKPEIMBAIOIIMMUCS OPSIMBIMH, MEXIy MpPAMOM M  IJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Beraucisate 00bEMBI U TUIOMIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpH3Ma,
nupamMuga) ¢ TOpUMEHEHHEM (OpMYJ; BBIYHCIATH COOTHOIICHHUS — MEXKTY
TUIOMIAASIMU TTOBEPXHOCTEH, 00hEMaMU TI0I00HBIX MHOTOTPAHHUKOB.

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

W3Bnekath, MpeoOpa3oBbIBaTh W HHTEPIPETHPOBATH HHPOPMALHIO 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 IBHOM (popme.

[IpuMeHAT,  MpOCTEHIIMEe MPOrpaMMHBIE  CpPEIACTBA M DJICKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TPU PEIICHUH CTEPEOMETPUUICCKUX 3a71ad.

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

[IpuMeHATh TMOJIyYCHHBIC 3HAHMS Ha MPaKTHUKE: aHAJIU3HPOBATh pPEabHBIC
CUTyalldd W TPUMEHATh HM3YYCHHBIC TIOHATHS B IMPOIECCE IOMCKA PEIICHHS
MaTeMaTU4eCKn CPOPMYIMPOBAHHON TIPOOIEMBI, MOJACIUPOBATH PCATbHBIC
CUTyalli Ha S3bIKE TEOMETPHUH, WCCICI0BAaTh IIOCTPOCHHBIE MOJCIH C
WCIIOJIb30BaHUEM IeOMETPUUYSCKUX TIOHATUH 1 TeOpeM, arlrapara ajareOpbl; peniaTh
MPaKTHYECKUE 3a7a9H, CBA3aHHBIE C HAXOXKICHHEM T€OMETPHUUCCKUX BEITHYNH.

11 KJIACC

OnepupoBaTh MNOHATUSMHU: LUJIUHAPUYECKAs IMOBEPXHOCTh, OOpa3yroliue
UMWIMHAPUYECKOM  TOBEPXHOCTH;  IIWJIMHJIpP;  KOHWUYECKas  IMOBEPXHOCTb,
oOpa3ymolire KOHUYeCKONH MOBEPXHOCTH, KOHYC; ChepruyecKas HOBEPXHOCTb.

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

OOBACHATH CIOCOOBI MOTYUYEHUS TeJl BpalLlEHUsI.

KnaccudunmpoBats B3auMHOE pacroyioskeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUAMHU: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BBICOTA LIAPOBOIO CJIOS;
IaPOBOU CEKTOP.

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

OnepupoBaTh TMOHATUSMH: MHOTOTPAHHUK, BIHCAHHBIA B chepy
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.

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 (PUTypax, NPEICTABICHHYIO Ha 4epTexKax 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 NOHATHAMU: 1EKAPTOBBI KOOPJAMUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJYJb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YIOJ MEXAY
BEKTOPaMH, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIJIAHAPHBIE
BEKTOPBI.

HaxoauTte cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YUCII0, YTOJI 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 HECKOJIIbKO 1IaroB PEIICHUs], €CJIM YCIOBUS IPUMEHECHUS
3aJlaHbl B IBHOM (hopMme.

Pemwate mpocreimme reoMeTpuyecKue 3aJadyd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemwlarp 3amauM Ha [10Ka3aTesbCTBO MATEMAaTHYECKMX OTHOLICHHW W
HaXO0XkJI€HWE FeOMETPUUECKUX BEJIMYMH 10 o0pa3laM WM alropuTMam, IpuMeHss
V3BECTHBIE METO/IbI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKUX 3a/1a4.

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

[IpuBOOMTHE HpUMEpPHI MATEMAaTHYECKMX 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
MaTeMaTHYecKd C(HOPMYIUPOBAHHON MPOOJIEMBbl, MOJEIUPOBATH peajbHbIC
CUTyallUd Ha A3bIKE TIEOMETPUM, MUCCIEAOBATh IMIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MTOHATUI U TEOpEM, anmapaTa anreOpsl; pemaTh
[IPAKTUYECKUE 3a7a4U, CBA3AHHBIE C HAXOXKIEHUEM T€OMETPUUECKUX BEIUYUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
1 Brenenue B ctepeoMeTputo 10 SAKnace
IT .
5 PSAMBIE U IUIOCKOCTH B IPOCTPAHCTBE ) 12 1 SKace
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEN
IT
3 epHeHHI/IIEYJIﬂpHOCTL MPSMBIX U 12 SIKtace
IJI0CKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1 SIKnacc
3) MHororpanHuku 11 1 SKiace
6 OO6BbEMBI MHOTOTPaHHUKOB 9 1 SAKnace
7 [ToBTOpEHME: CEUEHMS], pACCTOSIHUS U YTIJIbI 4 1 SAKnace
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Temna Bpamenus 24 1 SIKnacc
OOBEMEBI TEN 10 SAKnacc
BekTopbl 1 KOOpPIMHATHI B TPOCTPAHCTBE 20 SKnacc
I1
OBTOPCHHE, 0606III€HIEG, 1 1 TKace
crcTeMaTH3aIus 3HaHU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoasnbie IIpakTnueckue
n/n Bceero H3yYeHUS oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
OcHOBHBIE IOHATHSA CTEPEOMETPUU: TOUKA,
npsiMasi, MI0CKOCTh, IIPOCTPAHCTRO.
[IpaBuna n300paxkeHUs HA PUCYHKAX: 1 02.09.2024 AKnacc
U300pakeHHsI TUIOCKOCTEH, MapauieIbHbBIX T
IpSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka
[TonsiTHs: mepeceKarourecs MmIoCKOCTH,
1 SAKnacc
MepeCceKaOIIMecs MpsiMasi U TIOCKOCTh 04.09.2024
[TonsiTHst: mepeceKarouecs MmioCKOCTH,
1 AKnacc
NepeceKarImecs npsmasi ¥ IIOCKOCTh 09.09.2024
3HAKOMCTBO C MHOTOI'paHHUKAMH,
M300pakeHHEe MHOTOTPAHHUKOB Ha 1 SAKnacc
P Ip 11.09.2024
PUCYHKAX, Ha MPOCKITMOHHBIX YePTEIKAX
HavanbsHbIe cBe/ieHUs 0 KyOe U TUpaMH/IE,
uX pa3BEPTKU U Mojenu. CeueHus 1 SAKnacc
Pashep 16.09.2024
MHOTOTPaHHUKOB
HauanwsHbie cBeIeHUS 0 KyOe U mupaMu/ie,
uX pa3BEPTKU U Mojenu. CeueHus 1 AKnacc
PaShep 18.09.2024
MHOTOTPaHHUKOB
[TonsiTHE 006 aKCHOMAaTHYECKOM
MOCTPOCHUU CTEPEOMETPUU: aKCHOMBI 1 SAKnace
P peoNetp 23.09.2024
CTEpEOMETPHUU U CIEACTBHSI U3 HUX




TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHHUH CTECPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHUS M3 HUX

25.09.2024

SIKmacc

TToHsaTHEe 00 aKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUU U CIEACTBHSI U3 HUX

30.09.2024

SIKiacc

10

11

12

13

[TonsiTre 06 akcHOMaTHYECKOM
IIOCTPOEHUHU CTEPEOMETPHUU: AKCUOMBI
CTEPEOMETPHUH U CIICICTBUSA U3 HUX

B3anMHOe pacmnoiokeHue npsmbIx B
IIPOCTPAHCTBE: MEpeceKarouecs,
NapajuleIbHbIE U CKPEILIUBAIOIUECS
IIpsIMBIE

HapaJ'IJ'IGJ'IBHOCTB MIpsAMBIX U IUIOCKOCTEH B
IMPOCTPAHCTBE: MMApaAJUICIBbHBIC ITPAMBIC B
MMPOCTPAHCTBE; MApAJUICIIbBHOCTD TpéX
MMPAMBIX

HapaJ'IJ'IGJ'IBHOCTB MPpsAMBIX U IJIOCKOCTEHN B
MMPOCTPAHCTBE: HapaJ'IJ'ICJ'IBHOCTB HpﬂMOﬁ u
INJIOCKOCTH

02.10.2024

07.10.2024

09.10.2024

14.10.2024

SIKiacc

SIKmacc

SIKmacc

SIKimacc

14

Vw1 ¢ COHAITpaBJICHHBIMU CTOPOHAMU

16.10.2024

SAKnacc

15

16

VYros Mexay NpsIMBIMU B ITIPOCTPAHCTBE

Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

21.10.2024

23.10.2024

SAKnacc

SIKiacc

17

[TapayieabHOCTB TUIOCKOCTEN:
napaelbHble IIOCKOCTH

06.11.2024

SAKnacc




1 i i A

8 CaoiicTBa napayyIeIbHBIX MIIOCKOCTEH 11.11.2024 Knacc
[Ipocreiimme npocTpaHCTBEHHBIE (PUTYPHI

19 Ha TUIOCKOCTH: TETPadp, KyO, 13.11.2024 SAKnace
napajuieJenunes

20 [TocTpoenue ceueHuit 18.11.2024 AKnacc

21 [TocTpoenue ceueHuit 90.11.2024 AKnacc
KonTpoapHas padora o Teme "IIpsimbie u

22 IJIOCKOCTH B IIPOCTPAHCTBE. . 95 11.2024 SAKnace
[MapannenbHOCTh IPSMBIX M IIIOCKOCTEH
[leprieHIUKYISAPHOCTD MPSMOM U

23 IUIOCKOCTH: MEPIEHAUKYIISIPHBIE NPSMBIE B 97 11.2024 SAKnace
IIPOCTPAHCTBE

24 [TpsmMble napansenbHble U SKace
NEePHEHANKYIISIPHBIE K IIOCKOCTH 02.12.2024

o5 [IpssmMble napaienbHble U AKnace
MEePIEHANKYIISIPHBIE K TTIOCKOCTH 04.12.2024
[Ipu3Hak nepneHauKyJIApHOCTH IPSIMOU U

26 nI0CKOCTH 00.12.2004 1Ace
[Tpu3HaK neprneHAUKYISpHOCTH MPSIMOH U

2t IJIOCKOCTH 11.12.2024 Akaace
Teopema o0 psIMOM NTEPIIEHAUKYISIPHON

28 MJIOCKOCTH 16.12.2024 Akmace
TeopeMa 0 nIpsIMO¥ NTEPIIEHAUKYIISIPHOU

29 IJIOCKOCTH 18.12.2024 Akmace

30 TeopeMa 0 psIMO¥ NTEPIIEHAUKYIISIPHOU AKnace




IIJIOCKOCTH

23.12.2024

31

32

33

[leprieHaUKYNISAp U HAKIOHHBIE:
paccTosiHUE OT TOUKH JI0 IJIOCKOCTH,
paccTosiHUE OT MPSIMON 710 IIIIOCKOCTH

[leprieHIUKYNISAp U HAKIOHHBIE:
paccTosiHuE OT TOYKHU 0 TUIOCKOCTH,
paccTosiHue OT IPSIMOM 0 TIOCKOCTH

[leprieHIUKYNISAp U HAKIOHHBIE:
paccTosiHuE OT TOYKHU J0 TUIOCKOCTH,
paccTosiHuE OT IPSIMOM 0 TIOCKOCTH

25.12.2024

13.01.2025

15.01.2025

SKiacc

SIKmacc

SIKmacc

34

[IepnieHauKyIsp U HAKIIOHHBIE!
PacCTOSIHUE OT TOYKH [0 IIJIOCKOCTH,
paccTosiHue OT IPSIMOM 10 TNIOCKOCTH

20.01.2025

SIKiacc

35

36

VYrbl B IPOCTPAHCTBE: YIOJI MEXAY
IIPSAIMOM U INIOCKOCTBIO
JIByrpaHHBIN yroJl, TMHENHBIN yroil
JIBYTPAHHOI'O yIJla

22.01.2025

27.01.2025

SIKiacc

SIKimacc

37

JIByrpaHHBIN yroJI, TMHEHHBIN yrom
JIBYTPAHHOI'O yIJla

29.01.2025

SAKnacc

38

39

40

[IepnieHAMKyYISAPHOCTD INTIOCKOCTEN:
MPHU3HAK HEPHEHIANKYIIPHOCTH ABYX
IIJIOCKOCTEMN

[lepnieHqUKYASIPHOCTD TIOCKOCTEH:
MPU3HAK NEPIEHIUKYIIPHOCTH JIBYX
IIOCKOCTEHN

[lepnieHqUKYASIPHOCTD IJIOCKOCTEH:
MPU3HAK NEPIEHIUKYISIPHOCTH JIBYX
IJIOCKOCTEeM

03.02.2025

05.02.2025

10.02.2025

SAKnacc

SIKiacc

SKiacc




41

Teopema 0 TpEX NepHeHAUKYIAPaAx

12.02.2025

SKiacc

42

43

TeopeMa 0 TpEX nepHEeHAUKYIIAPaAx

Teopema o Tpéx nmepneHAUKYIIpax

17.02.2025

19.02.2025

SIKiacc

SIKmacc

44

KonTtponbHas pabora mo Temam
"[leprieHAUKYIAPHOCTD MPSIMBIX U
Al

miockocteil" u "Yribl MeXy NPSAMBIMU U
IIocKocTIMU"

26.02.2025

SIKmacc

45

Ilonstue MHOI'OrpaHHUKa, OCHOBHBIC
9JICMCHTBI MHOI'OI'PAHHHUKA, BBIITYKJIBIC U
HEBBIITYKJIBIC MHOTOTPAHHHUKH pa3BépTI<a
MHOI'OI'paHHHUKA

03.03.2025

SIKiacc

46

[Ipu3ma: N-yronpHas npu3mMa; rpaHu u
OCHOBAHUS IIPU3MBI; IIpsIMasi U HAaKJIOHHAs
pU3MBbL; OOKOBasl U MOJIHASL TOBEPXHOCTh
IIPU3MBI

05.03.2025

SAKnacc

47

48

49

[Tapamtenenunen, TpsIMOYTOJIbHBIN
napajJiesIenune]] 1 ero CBOMCTBa
[Tupamua: N-yroyipHas Nupamuia, rpaHu
¥ OCHOBaHUE NMUPaMUJIbl; OOKOBast U
I0JIHASl IOBEPXHOCTDh IMTUPAMUJIBL;
IIpaBWIbHAsA U YCEUEHHAS TUpaMUIa

HpaBI/IJ'ILHLIC MHOT'OI'paHHUKHA: TIOHATUC
MMPaBUJIIBHOT'O MHOT'OI'paHHUKA,
IMpaBUJIbHAaA NpHU3Ma U IpaBUJIbHAA
nupamMuJia; npaBujibHasg TPCyroJbHasa

12.03.2025

17.03.2025

19.03.2025

SAKnacc

SIKimacc

SKimacc




nyMpamMuia U NpaBWIbHBIA TETPadIp; KyO

50

51

52

[IpencraBienue o npaBUIbHBIX
MHOTOTPAaHHHUKAX: OKTadp, JOJACKAdIp U
UKOCa’Ip.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJIbHO TOUKH, MPSMOM, MIIOCKOCTH.
DNeMEeHThl CAMMETPUH B MHUpaMuUax,
napajuieiaenuneaax, npaBuiIbHbIX
MHOTOI'PAaHHHUKAX

Boruncnenue 31eMEeHTOB MHOTOTPAaHHUKOB:
pEOpa, TuaroHaiu, yribl

24.03.2025

26.03.2025

07.04.2025

SKiacc

SIKmacc

SIKmacc

53

[Tnomans OOKOBOH MOBEPXHOCTH U TIOJTHOM
MOBEPXHOCTU MPSIMON TPU3MBI, TIOIIATH
OCHOBaHUH, TeopeMa 0 OOKOBOK
MOBEPXHOCTHU MPSIMON TPU3MBI

09.04.2025

SIKmacc

54

[Tmomans 60KOBOI MOBEPXHOCTH U
MMOBEPXHOCTH MPABUILHON MTUPAMUBI,
TeopeMa O TIoaau OOKOBOMH
IOBEPXHOCTU YCEYEHHOU MUPAMUIBI

14.04.2025

SAKnacc

55

56

57

KonTponbHas padbora no teme
"MHororpaHHuku"

[Toustie 00 00BEME

O0BEM TUpaMHUTBI

16.04.2025

21.04.2025

23.04.2025

SAKnacc

SIKimacc

SKimacc

58

59

O06bEM upamMuIbl

O0BEM TUpaMHUTBI

28.04.2025

SAKnacc

SIKiacc




30.04.2025

60 O06Be 1 SAKn
BEM MTUPAMUIBI 05.05.2025 acc

61 O0BEM TIPU3MBI 1 07.05.2025 AKnacc

62 O06BEM pu3MBbI 1 12.05.2025 AKnace

63 O0BEM TPU3MBI 1 14.05.2025 AKnacc
Kontponbnas pabota no reme "OObEMBI

64 1 SAKn
MHOTOI'PaHHUKOB" 19.05.2025 ace
4 1 A

65 TOTOBasi KOHTPOJIbHAs paboTa 91.05.2025 Kiace
[ToBTOpeHue, 06001IeHNE cCCTeMaTU3allUs

66 i. 11 i 1 SAKn
3nanuil. [locTpoeHue ceueHmii B 96.05.2025 acc
MHOTOTpaHHHKE
[ToBTOpeHue, 06001IeHNE CCTeMaTH3alUs
3HaHUH. Be4KCIIeHHE PACCTOSTHUI: MEXIY

67 JIBYMsI TOUKaMH, OT TOYKH 0 IPSIMOH, OT 1 AKnace
TOYKH JI0 THIOCKOCTH, MEXITY
CKPEIIMBAIOIIUMUCS MPSMBIMH
[ToBTOpeHue, 06001IeHNE CCTeMaTH3alUs
3HaHUU. BBIYKCIIEHHE YTIIOB: MEXKIY

68 CKPEIIMBAIOIIUMHUCS MIPSIMBIMU, MEKIY 1 AKnace
IPSIMOM 1 TUTOCKOCTBIO, TBYTPaHHBIX
YTJIOB, YTIIOB MEXKITY TIIOCKOCTSIMHU

OBUIEE KOJIMYECTBO YACOB I1O 68

[NPOT'PAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
ara uugpoBbie
Nen/m  Tema ypoka Konrpoabubie IIpakTuueckue A p
Bcero u3yuyeHHsi  oOpa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
C : ;

1 depa u map: UeHTp, paaryc, THaMeTp; 1 AKace
IIJIOIA b TIOBEPXHOCTH ChEephI 03.09.2024
C : ; ) ;

2 (epa u wap: UCHTP, pajuyC, AMAMCTP 1 04.09.2024  SIKnacc
IO IOBEPXHOCTH CHEPHI
BsaunmMHoe pacrionoxxenue chepsl u

; 1 A

3 TJIOCKOCTH; KacaTellbHas TUIOCKOCTh K 10.09.2024 Knace
cdepe; momanb cheps
B3aumMHoe pacrionoxxenue chepbl u

4 INIOCKOCTH; KacaTelibHasl IJIOCKOCThb K 1 11.09.2024  sIKmacc
chepe; uiomaas chepsl
N3obpaxenue chepsl, mapa Ha

5 1 SAKn
mockocT. CedeHus mapa 17.09.2024 ace
N300

6 300paskenie chepsl, wapa Ha 1 18.09.2024  SAKacc
mmockocT. CedeHus mapa
Hunuaapudeckas MOBEPXHOCTb,

7 oOpa3zyromue MUINHIPHIECKOM ) 1 SKrace
MTOBEPXHOCTHU, OCh LIMJIMHIPUYECKOI 24.09.2024
MTOBEPXHOCTH
[unuaapudeckas MOBEPXHOCTb,

6 .
8 OLPESYIOHIHE [HIMHAPHHCCRON 1 25.09.2024  SKnacc

MOBEPXHOCTH, OCh LIMJIMHAPUYECKON
MMOBEPXHOCTH




Hunwaap: ocHOBaHUS U OOKOBas
MMOBEPXHOCTh, 00pa3yromas u oCh;
IIoIaas OOKOBOU M IOJHOM
MMOBEPXHOCTH

01.10.2024

SIKmacc

10

Hunuaap: ocHoBaHUS U OOKOBas
MMOBEPXHOCTh, 00pa3yroIas 1 och;
IIoIaas OOKOBOU M IOJHOM
MMOBEPXHOCTH

02.10.2024

SKiacc

11

N300parkeHne NUIMHAPA HA TUIOCKOCTH.
PazsépTra unnunapa. Ceuenus

TAIUHAPA (TTIOCKOCTHIO, TApaJlICIbHOM
WJIH TIEPIEHAUKYISIPHON OCH IIHIIMHIPA)

08.10.2024

SIKiacc

12

N300pakeHne NUIMHAPA HA TUIOCKOCTH.
PazsépTra unnunapa. Ceuenus

IUIUHApPA (TTI0OCKOCTHIO, TApaJIeIbHOM
WJTH TIePTIICHAUKYISIPHOM OCH IMIIMHIPA)

09.10.2024

SIKiacc

13

14

15

Konundeckast moBepXHOCTh, 00pa3yroIiye
KOHHMYECKOM MOBEPXHOCTU, OCh U
BEpIINHA KOHUYECKOW TTOBEPXHOCTH

Konundeckast moBepXHOCTh, 00pa3yroIiye
KOHHMYECKOW MOBEPXHOCTH, OCh U
BEpIINHA KOHUYECKOW TTOBEPXHOCTH

Konyc: ocHOBaHUE U BEpIINHA,
00pa3yrolias U OCh; MIOMIAb OOKOBOW 1
MOJTHOW TIOBEPXHOCTH

15.10.2024

16.10.2024

22.10.2024

SAKnacc

SIKimacc

SIKiacc

16

Konyc: ocHOBaHuE U BepIINHA,
o0pa3yromias 1 oCh; IIOLAaAb OOKOBOW 1
IIOJIHOM ITOBEPXHOCTH

23.10.2024

SAKnacc




17

Yceu€HHbII KOHYC: 00pa3yromme 1
BBICOTA; OCHOBAaHUsI U OOKOBast
HOBEPXHOCTb

05.11.2024

SIKmacc

18

VYceu€HHbII KOHYC: 00pa3yromme 1
BBICOTA; OCHOBAaHHUA K OOKOBas
MMOBEPXHOCTh

06.11.2024

SIKiacc

19

N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca
(TII0CKOCTHI0, MapalIeIbHOM
OCHOBAHHIO, U IJIOCKOCTBIO,
MIPOXOJALIEH Yepe3 BEPIINHY)

12.11.2024

SIKiacc

20

N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3Béprka konyca. CeueHus KOHyca
(TII0CKOCTHI0, MapalIeIbHOM
OCHOBAHHMIO, ¥ INIOCKOCTEIO,
MIPOXOJAIIEH Yepe3 BEPIINHY)

13.11.2024

SIKiacc

21

22

23

KOM6I/IHaHI/I${ TCJI BpallICHUSA U
MHOT'OIrpaHHUKOB

MHoOrorpasHuk, ONUCaHHbINA OKOJIO
cdepsl; cdepa, BIMcaHHAsS B
MHOTOI'PAHHUK WIH B TEJIO BpallCHUs
MHoOrorpanHuK, OMCaHHBIA OKOJIO
cdepsl; cdepa, BIMcaHHAS B
MHOTOT'PAHHUK WIH B TEJIO BpaICHUS

19.11.2024

20.11.2024

26.11.2024

SAKnacc

SIKimacc

SIKimacc

24

25

KonTponsnas padora Ne 1 o teme
«Tena BpamieHus»

[Tonsatue 00 00BéMme. OCHOBHEIE
CBOMCTBA 00BEMOB Tell

27.11.2024

03.12.2024

SAKnacc

SIKiacc




ITonsatue 00 00béMme. OCHOBHEIE

26 . . 04.12.2024  SIKnacc
CBOICTBa 00BEMOB Tel
27 O0BEM nuIMHIpPaA, KOHYCA 10.12.2024 AKnace
28 O06BEM UIMHpA, KOHYCa 11.12.2024  SIKnacc
29 O0BEM nuIMHIpPa, KOHYCA 17.12.2024  SKnacc
30 O06bEM mapa u wiomaab chepsl 18.12.2024 AKnacc
31 O06BEéM mapa u rwiomazas chepst 24.12.2024  SKnacc
[TonoOHBIE TEeNa B MPOCTPAHCTBE.
32 COOTHomeHHf[ Mem?y TJIOIIAIMU 95 12 2024 AKnacc
MMOBEPXHOCTEH, 00BEMAMHU IMTOAO0HBIX TET
[TonoOHBIE TEeNa B MPOCTPAHCTBE.
33 CoOOTHOILIEHUS MEXKY TUIOIIAAIMHI 14.01.2025 SKunacc
MOBEPXHOCTEH, 00BbEMaMU TOJOOHBIX TEI
KontponbHas padora no teme "O6beMbl
34 Ten" 15012025 ~Hace
35 BekTop Ha III0CKOCTH U B TPOCTPAHCTBE 91.01.2025 SAKnacc
36 BekTop Ha MJI0CKOCTH U B IPOCTPAHCTBE 22.01.2025 SKnacc
37 Crno’xeHue 1 BBIYMTAHNE BEKTOPOB 98.01.2025 AKnacc
38 Crno’xeHue ¥ BBIYMTaHNE BEKTOPOB 29.01.2025  fAKunacc
39 YMHOK€EHNE BEKTOpa Ha YHCIIO0 04.02.2025 AKnace
40 YMHOXEHHE BEKTOpa Ha YHCIIO0 05.02.2025  SKiacc
41 Pa3noxxeHne BekTopa 1o Tpém AKnace




HEKOMILIaHApHBIM BekTopam. [IpaBuio
napajuiesienuneaa

11.02.2025

42

43

44

Pasnosxenune BekTopa 1o TpéM
HEKOMIUIaHapHbIM BekTopaMm. [IpaBuio
napajesenumnena

Pemenue 3aay, CBSI3aHHBIX C
NPUMEHEHUEM TTPaBUJI JEHCTBUH C
BEKTOpaMHU

KonTponbnas padora Ne 3 o teme
«BekTopsl B IPOCTpaHCTBE

12.02.2025

18.02.2025

19.02.2025

SIKiacc

SIKmacc

SIKmacc

45

KoopanHaTHO-BEKTOPHBIN METO ITPU
pEeLICHUU TEOMETPUYECKUX 3a1a4

25.02.2025

SIKiacc

46

47

KoopauHaTHO-BEKTOPHBIN METO MIPH
pelIeHNU TEOMETPUYECKUX 3a1au

HpHMOYI‘OJ'ILHaH CUCTCMA KOOpJAHUHAT B
IMPOCTPAHCTBC. KOOp,[[I/IHaTBI BCKTOpA.
HpOCTeI‘/’II_HI/Ie 3aa4u B KOOpAHWHATaxX

26.02.2025

04.03.2025

SIKmacc

SIKimacc

48

[IpsimoyronbHas cucteMa KOOpAUHAT B
npocrpancTse. KoopauHatsl BEKTOpa.
IIpocreimue 3a1auu B KOOpAUHATaX

05.03.2025

SAKnacc

49

[IpsimoyronbpHas cucTeMa KOOpIUHAT B
npoctpanctBe. KoopauHats! BekTopa.
[Ipocreiimme 3aaun B KOOpAUHATAX

11.03.2025

SAKnacc

50

51

VYron mexnay Bekropamu. CkalsipHOe
MIPOU3BEICHNE BEKTOPOB
VYron mexnay Bekropamu. CkalsipHOe
IIPOU3BE/ICHNE BEKTOPOB

12.03.2025

18.03.2025

SIKiacc

SIKiacc

52

Beruucnenue yrioB Mex1y NpsIMbIMH U

SAKnacc




IIJIOCKOCTAMU

19.03.2025

53

54

55

Brruncnenue yrioB Mex1y NpsSIMbIMU U
IIJIOCKOCTSIMU

KonTponbhas pabota no teme
Kontponbnas padota Ne 4 o reme
"BekTopbl 1 KOOPJMHATHI B
npoctpaHctae"

[ToBTOpEeHME, 0000IIEHNE U
cucremarusanus 3HaHuii. OCHOBHbBIE
¢burypsl, pakThl, TCOPEMBI Kypca
TUTAHUMETPUHU

25.03.2025

26.03.2025

08.04.2025

SIKiacc

SIKmacc

SIKmacc

56

[ToBTOpeHUE, 0600IICHNE 1
cucremMaru3anus 3HaHuii. OCHOBHbBIE
¢burypsl, pakThl, TCOPEMBI Kypca
TUTAHUMETPUHU

09.04.2025

SIKmacc

57

[ToBTOpenue, 06o0IIEeHNE U
cucremMarn3anus 3HaHuin. OCHOBHBIE
¢burypsl, GpakThl, TEOPEMBI Kypca
IUTAHUMETPUHI

15.04.2025

SAKnacc

58

[ToBTOpenue, 06o0IIEHNE U
cucreMarusanus 3HaHuii. OCHOBHbIE
¢burypsl, pakTel, TEOPEMBI Kypca
IUTAHUMETPUHI

16.09.2025

SAKnacc

59

60

[ToBTOpenue, 0600mEeHNEe U
cUCTEMATH3ans 3HAHUNA. 3amaun
TUTAHUMETPUHU B METOJIBI HX PEIICHUS

[ToBTOpEeHUE, 06001IICHNE 1
cucTeMaTH3alus 3HaHUi. 3a1aun

22.04.2025

23.04.2025

SAKnacc

SIKiacc




IUIAaHUMETPHUHN U MCTOABI UX PCUICHUA

61

62

63

[ToBTOpeHuEe, 0600IIEHNE U
cUCTEMAaTH3aUs 3HAHUN. 3a1auu
TUTAHUMETPUHU H METOJIBI HX PEIICHUS

[ToBTOpEeHME, 0000IIEHNE 1
cucTeMaTH3alis 3HaHUH. 3agauu
IJIAHUMETPUHU ¥ METOJIBI KX PEIICHHS

[ToBTOpEeHME, 0000IIEHNE U
cucremarusanus 3HaHuii. OCHOBHbBIE
¢burypsl, pakThl, TCOPEMBI Kypca
CTepPEOMETPUU

29.04.2025

30.04.2025

06.05.2025

SKiacc

SIKmacc

SIKmacc

64

[ToBTOpeHUE, 0600IICHNE 1
cucremMaru3anus 3HaHuii. OCHOBHbBIE
¢burypsl, pakThl, TCOPEMBI Kypca
CTepPEOMETPUH

07.05.2025

SIKmacc

65

[ToBTOpenue, 06o0IIEeHNE U
cucremMarn3anus 3HaHuin. OCHOBHBIE
¢burypsl, GpakThl, TEOPEMBI Kypca
CTepeOMETpUH

13.05.2025

SAKnacc

66

[ToBTOpenue, 06o0IIEHNE U
cucreMarusanus 3HaHuii. OCHOBHbIE
¢burypsl, pakTel, TEOPEMBI Kypca
CTEpEOMETPUU

14.05.2025

SAKnacc

67

68

WtoroBas koHTpoJsibHas paboTa

[ToBTOpeHue, 06001IeHNE 1
cUcTeMaTH3aIlus 3HAaHUI

20.05.2025

21.05.2025

SAKnacc

SKimacc

OBIIEE KOJIMYECTBO YACOB I10

68




[NPOT'PAMME







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

Marematuka: ajiredpa 1 Hayajla MaTeMaTHYECKOTO aHAlIM3a, TEOMETPHUSI.
['eometpus, 10-11 knaccwl/ Atanacsu JI.C., bByry3oB B.®., Kagomues C.b. u

npyrue, AkunonepHoe oomectBo «M3natensctBo «IIpocsenienue

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA
MaremaTuka: anredpa U Hadajga MaTeMaTHYECKOTO aHAJIN3a, TCOMETPHS.
['eometpus, 10-11 knaccwl/ Atanacss JI.C., byry3os B.®., Kagomiies C.b. u

npyrue, AkunoHepHoe oomectBo «M3narensctBo «IIpocsemenue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

SKnacc
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