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INOACHUTEJIbBHASA 3AIINCKA

Pabouast mporpamma yudeOHOTrO Kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEHABABIIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, ¥ TPAAWIMN POCCHICKOTO 0OO0pa3oBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00pa3oBaHUs,
HEJIOCTHOCTh OOLIEKYJIbTYpPHOTO, JUYHOCTHOTO U TO3HABATEIBHOTO Pa3BUTHUSA
JUIHOCTH 00YJarOITUXCSl.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAalNpeIMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOyUYEHHUS T€OMETPHH B HAMPABICHWU JIHUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH I€OMETPHUUYECKUX
abcTpakiuii, COOTHOUIEHHM pPEaJbHOrO0 M HJAEaJbHOTO, XapaKTepe OTpa)KeHUs
MAaTEMATUYECKON HAyKOW SBJICHUWA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMaTHYECKOTO MOJCITUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUS, HEOOXOAMMBIX [UIsl aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, Tak Kak oOOECrneYyMBaeT BO3MOXKHOCTh HW3Y4YEHUs Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HaNpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHHUHU OOYYaroIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JTOTHUECKHUX YTBEPIKICHUH
B XOJ€ pEIIECHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATH M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCA MpPHU PEIICHWH 3aJad €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacTsIX AeSITeNbHOCTH uenoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUaIbHOTO ObITHS, Gdopma
OTPaXEHHUSI OKPYXAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH.  OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBON J1€ATEIHLHOCTH,
SBIISIETCS. OAHUM M3 MPO(PECCHOHATBHO BAXKHBIX KAadeCTB, MOATOMY aKTyaJlbHa



3amaya (opMuUpoBaHUS y OOYYAIOMIMXCS MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU IEATEIIbHOCTH IO MHOTUM HAPABICHUSM.

[leas ocBoeHust mporpaMmbl ydeOHoOro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 00yueHus — o0OIeoOpa3oBaTelibHOe U OOIIEKYJIbTYpHOE pa3BUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUs |
WCMOJIb30BAaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHMM W JCHUCTBUI,
cnenupUIHBIX TEOMETPUH, BO3MOXKHOCTH YCTIEIITHOTO MPOI0JDKEHUS 00pa30BaHUS
10 CIEUUAIBHOCTSM, HE CBA3aHHBIM C MPUKIIAIHBIM UCTIOJIb30BAHUEM T€OMETPHH.

[Iporpamma 1o reomMeTpud Ha ©0a30BOM YypOBHE NIpeJHAa3HAdYeHa JIsl
OOyJaroIMXCs CPEAHEH IIKOJIBI, HE UCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHUM
Ha YPOBHE OCHOBHOTO 00mIero obpazoBanms. Takum oOpazoM, oOydJaromuecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
CO crenu@uKod TEeOMETPUHM U HEOOXOAMMBIE [JIsi JKM3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh M3Y4YUTh T'€OMETpHUIO Oosee
r1yOOKO, €cii B JajbHEWIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HaHUAX B MPO(ECCUOHAIBHOU €SI TEIHLHOCTH.

JlocTikeHne 1enu OCBOCHMSI TMPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIMX 3anad. [IpropureTHbIMM 3aJadyaMyd  OCBOEHHS  Kypca
«I"'eomeTpumn» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisSItOTCS:

e (opMupOBaHUE TMPEJCTABICHUS O TE€OMETPUM KaK YacTH MHUPOBOI

KYJBTYpPbI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHue NpeACTaBICHUS O MHOTOTPAHHUKAX W TeJaX BpalleHUs
KaK O BOKHEHIIMX MAaTEMATHYECKUX MOJEISAX, MO3BOJISIONIUX OMHUCHIBAThH
Y M3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIET0 MUPA;

e (QopMupOBaHHME YyMEHHUsI paCIO3HABATh Ha YEPTEkKAX, MOJACISIX U B
pearbHOM MHPE MHOTOTPAHHUKH U TEJIa BPAILICHHUS;

e OBJAJCHHE METOJAMH PEIICHMS 3aJlady Ha MOCTPOCHUS Ha M300paKEHUIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (QopMHUpOBaHUE YMEHHUS OMNEPUPOBATH OCHOBHBIMH TOHATUSIMU O
MHOTOTPAHHHUKAX U TeJaX BPAIlleHUsI U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJICHHUE  QJITOPUTMAMU  PEIIEHUST  OCHOBHBIX  THUIIOB  3a/ady;
dbopMHupoBaHUEe yMEHHUS  TPOBOJUTH  HECJOXKHBIE  JIOKAa3aTelIbHbIC
paccyXJeHus B XOJE PEIICHMUs] CTEPEOMETPHUECKHX 3ajlad M 3ajad C
MPAKTUYECKUM COJIEPKaHUEM;

e pa3BUTHE WHTEJJIEKTYaJTbHBIX u TBOPYECKHUX CIOCOOHOCTEM
OoOy4JarommMxcs, IMO3HAaBAaTEIbHOM  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHHM, KpUTUYHOCTU MBIIUICHUS;

e (opmupoBaHue GyHKIIMOHATBHOM rPaMOTHOCTH, peNeBaHTHOU
r€OMETPUU: YMEHHME Ppaclo3HaBaTh TMPOSBICHUS T'€OMETPUYECKUX



HNOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEM B pealbHBIX KU3HEHHBIX
CUTyallusiX M MPHU M3YyYEHUU IPYIHMX Y4EOHBIX MPEAMETOB, MPOSBICHUS
3aBHCHUMOCTEl W 3aKOHOMEpHOCTEeH, (OpMynIHpoBaTh HUX Ha S3bIKE
IE€OMETPUU U CO3/1aBaTh F€OMETPUUYECKHUE MOJIEH, IPUMEHATH OCBOCHHBIN
Ir€OMETPUYECKUN aImapar Uil PELICHUs IMPAKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATh U OLIEHUBATH MTOJIYYEHHBIE PE3YJIbTATHI.

OTIUYUTENEHON OCOOCHHOCTHIO MPOTPAMMBI SIBISICTCSI BKJIIOYEHHE B KYpC
CTEPEOMETPUM B HAYaJIE €ro MU3y4YeHHMs 3a7a4, pEelaeMblX Ha YypOBHE
MHTYUTUBHOTO MO3HAHMsI, U ONPENEIEHHBIM 00pa30M OpraHM30BaHHAas padoTa Haj
HUMH, YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTMUECKOIO U IPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAIbHENIIEMY U3YUYEHHIO MPEJIMETA.

[Tpenmourenue oTAAETCA HAMISIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPaKTUYECKON AEATENBHOCTH. Pa3BUTHME NPOCTPAaHCTBEHHBIX IPEACTABICHUMN Y
ydaluxcsi B Kypce€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIeHUs 3aJad Ha
CO3JaHUE€  NPOCTPAHCTBEHHBIX O00pa3oB W  33Jad Ha  ONEpPUPOBAHHE
IPOCTPAHCTBEHHbIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAUTCA C OMOPOW Ha
HarJIsgHOCTh, @ ONEpUpPOBaHME OOpa3oM — B YCIOBUSX OTBJIEYEHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COAECPKAHUS.

OcHoBHBIE copaepikaresibHble TuHUN Kypca «['eomerpum» B 10—-11 xiaccax:
«MHuororpanHukn», «IIpsiMble U IIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopsl U1 KOOPAMHATHI B POCTPAHCTBEY. DOPMUPOBAHUE JIOTHUECKUX YMEHMM
pacnpenensieTcss He TOJBKO II0 COJAEP)KATENbHBIM JIMHHUSIM, HO M IO ToJaM
oOy4eHHUs Ha YPOBHE CpEHEro 00IIero oopazoBanusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPE3yJbTaTaM
OCBOEHHUSl paboueil mporpaMmbl, pacnpeleNéHHbBIM 10 ToAaM oOy4yeHwus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHUE TI'E€OMETPUUYECKUMHU
NOHATUSAMHU Y HAaBBIKAMH OCYLIECTBIISUIOCH MTOCJIEI0BATEIBHO U MOCTYNATENbHO, C
COOJII0JIEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAINCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEICTABICHUN OOydYaroMIMXCA, pacIIupsisi U
yrayOnsis e€, o0pasyst MpoYHbIe MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yueHnue reometpun oTBoauTcs 2 yaca B Heaenro B 10 knacce u 1 yac B
Henento B 11 kitacce, Bcero 3a jBa rojia o0ydeHus - 98 yueOHbIX 4acoB.



AEATEJBHOCTD YUUTEJIA C YYETOM ITPOI'PAMMBbI
BOCIIMTAHUA

1.

Omnpenenser ©W TOMOTaeT TMPUHATH UYETKHE TpaBuUia  IOBEACHUSA
00y4arolMMHCS B COOTBETCTBUU C YCTAaBOM 00pa30BaTEIbHON OpraHu3aIiuu
Y TIpaBUJIaMHU BHYTPEHHETO pacrnopsiika 00pa3oBaTeIbHOM OpraHu3aluu
VYcTaHaBiaMBaeT = JAOBEPUTENBHBIE  OTHOIICHHS  MEXKAY y4HUTEleM U
oOy4arolUMHCs,  TIOMOraeT  MNpUHUMAaTh, NpPHU3HABaTh,  3alllMILIATh
JIOCTOMHCTBO M MHTEPECHI 00Y4ArONINXCs, IOMOTaeT JETSIM, OKa3aBIIUMCS B
KOH(JIUKTHOW CUTYallUH U/ UM HEOIArOMPUSTHBIX YCIOBUIX

[TpuBnekaeT BHUMaHHE OOYYAIOUTUXCS K IICHHOCTHOMY aCIIEKTy M3y4aeMbIX
HA ypoOKax sBIEHHUH, WHUIMHPYET HX OOCYyXKJIEHHE, BBIPAOOTKY
COOCTBEHHOI'O OTHOIICHUS

[Ipumensier Ha ypoke HHTEpakTHUBHBIE (popMm paboThl ¢ 0O0y4aroUIMMHUCH,
CTUMYJIMPYIOUINX X TO3HABATEIbHYIO MOTHBAIUIO (AUIAKTUYECKUN Teatp,
JTUCKyCCHs, TeaTpajbHas MOCTAaHOBKA, TUAJION, TpymmoBas paboTa WX B
napax, urpbl)

Pa3BuBaeT caMOCTOSITENIBHOCTh, HWHULMATHUBY, TBOPYECKHE CIIOCOOHOCTH,
(GopMupyeT TpakJaHCKYI0 MO3UIHUIO, CHOCOOHOCTH K TPYLy M >KU3HH B
YCIOBUSIX COBPEMEHHOTO MUPA, KYJIBTYPY 340pPOBOro U Oe3omacHoro odpasza
KU3ZHU

Wuumunpyer U HOJEPKHUBAECT  MCCIEAOBATENIbCKYIO  JI€ATEIbHOCTD
oOy4aroluXxcsi B paMKax peajin3alid UMH UHAUBUAYATIbHBIX U TPYIIOBBIX
MCCJIEZIOBATEIbCKUX TIPOEKTOB

CnocoOcTByeT (HOPMUPOBAHUIO TOJIEPAHTHOCTH W HABBIKOB IOBEJCHUS B
M3MEHSIOIEHCS TIOJMUKYIIBTYPHOU cpefe

[Tpoektupyer cutyanii u COOBITHS, pa3BUBAIOIINE HAMOLMOHAIBHO-
IIEHHOCTHYI0 cdepy peOeHka (KyJIbTypy TMEpeKUBAaHUNA UM IIEHHOCTHBIC
OpUEHTalUU peOeHKa.



COAEPXKXAHHUE YYEBHOI' O KYPCA
10 KIIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS  CTepeOMeTpuu. Touka, npsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHM:
AKCUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anMmHOE pacnosioKeHUe MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOLIUECS,
napajulelibHble M CKpeuuBaronmecs mnpsamble. [lapalnensHOCTh MNpPAMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: IMAPAJUIEIBHBIE TMPsAMBIE B NPOCTPAHCTBE;
[apaJuIeNIBHOCTh TPEX MPAMBIX; MAPAIIEIBHOCTh MPSAMOU U IUIOCKOCTH. YTIIBI C
COHAIIPaBJICHHBIMH CTOPOHAMH; Yrod MEXAYy NpsIMbBIMA B IPOCTPAHCTBE.
[TapannenbHOCTh MJIOCKOCTEH: napajuielibHble  TUIOCKOCTH; CBOMCTBa
napajuleNbHbBIX IuIockocTed. Ilpocteiline mnpocTpaHCTBEHHBIE (UIYpHl Ha
IJIOCKOCTH: TE€Tpa’ap, Ky0, napaienaenunes; IOCTPOCHUE CEUECHU.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPNEHAUKYJISIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIEC MAapAJUICIAbHBIE W IIEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
MEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMOU U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yTJIA.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH IO IIJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUKYISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX nmepHeHIuKyIspax.

MHoOrorpaHHuKHu

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBIITYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKA MHOrorpanHuka. [Ipusma: n-yronapHas
npu3Ma; TpaHU U OCHOBAHUS MPHU3MBIL;, MpsMas U HAKJIOHHAs MPU3MbL; OOKOBast U
MTOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, PSAMOYTOJIBHBIN
napajuleJienunes; U ero cpoucra. l[lupammpa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHHUE MUpaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMMU/IbI; PAaBUIIbHAS U
yCeu€HHas MNHUpaMuJa. OJEMEHTbl HOpu3Mbl M nupamuzasl. lIpaBuibHbIE
MHOTOTPAaHHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAHHMKA; NPAaBUJIbHAS MPU3MA U
NpaBWIbHAs NHPAMHUA; NPABUIIbHAs TPEYroJibHas MHUPaMHUAA W TPaBUIIbHBIN
terpasdap; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOIPAHHHMKAX: OKTadp,
nozexa’ap u ukocasap. CeueHus: IpU3Mbl M MUPAMHUIBIL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCHUTEIBHO TOYKH, IPSMOH,
IUDIOCKOCTU.  OJEMEHTBl CUMMETPUM B MNHpPaMHAAX, NapajuleJenuIenax,
MPAaBWJIBHBIX MHOTOTPAHHHUKAX.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, JuaroHalv, YTJIblL.
[Tnomans OOKOBOW MOBEPXHOCTH W TIOJIHOMW TIOBEPXHOCTH MPSIMOU TPU3MBI,



IJIOMAh OCHOBAaHMM, TeopemMa O OOKOBOW TIOBEPXHOCTH TPSIMOU TPHU3MBI.
[Inomaas OOKOBOM ITOBEPXHOCTH M TOBEPXHOCTH TMPABWIBHOM IHUPAMMJIBI,
TeopeMa O IUIomaad yceu€éHHou mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MAPAMU/IbI, TPU3MBL.

[Tomo6ubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00bEMaMU TTOAOOHBIX TEI.

11 KIIACC

Tesia Bpalmenus

[Hunuuapuyeckas MMOBEPXHOCT, oOpasyromue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unuHap: oOcCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, oOOpasyrolmias M OCb, IUIOMaAb OOKOBOW U TOJHOU
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolie KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHME U BepIIMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM U TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, AUAMETpP; IUIOMIAb MOBEPXHOCTU C(]ephl.
B3aumnoe pacnonoxxeHue chepbl U MIOCKOCTH; KacaTesibHasi IMIIOCKOCTh K cdepe;
JI011a/1b ChEpPHI.

N3o0pakeHue Tell BpallleHHus Ha TJI0CKOCTU. Pa3BEépTka MUIMHAPA U KOHYCA.

KoMOuHnanuu Tenm BpalleHuss UM MHOTOTPAaHHUKOB. MHOTOTpaHHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpallEHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
MPSIMOYTOJILHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OObEM IMIMHIpA,
koHyca. O0BEM 11apa u miomaab chepsl.

[Togo6usie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TE.

Ceuenus mwiMHApa (MapaJUieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KoHyca (mapajuielbHO€ OCHOBAHHMIO M TIPOXOJIAIEE uYepe3 BEPIIUHY), CECUCHUS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu U B ripocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha YuCio. Pa3noxkeHue BEeKTopa 1no TpEM HEKOMIUIAHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
MPUMEHCHUEM TMPaBUJI JEUCTBUU € BekTopamu. lIpsmoyrosbHas cucrema
KoopAuMHAT B TmpocTpaHcTBe. Koopaunatel BekTopa. IIpocreitmme 3amaun B
KOOpJMHAaTax. Yroa Mexay BekTopaMu. CKalapHOE MPOU3BEICHUE BEKTOPOB.
Brruncnenne yriioB Mex1y NPsIMBIMHA M IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJ] TP PEIICHUN T€OMETPUUECKUX 3a]1ay.



INVIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOI'O 4YJ€Ha POCCHUHCKOrO0 OONIECTBA, NPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAYCHUEM.

IlarpuoTrnyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSALLIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAaHUIO ATUX JOCTIDKECHUM B JIPYrUX HayKaxX, TEXHOJOTUAX, chepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHHUEM JYXOBHBIX LIEHHOCTEU POCCUICKOTO Hapoaa,
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEIACHUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JTOCTUKEHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj7ay, pelIeHnH, paccy X IEHUN;
BOCHPUUMUYHMBOCTBIO K MATEMAaTHUYECKUM ACTIEKTaM Pa3JIMYHBIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKUe 3HaHUS B
MHTEepecax 30pOBOro M 0€30MmacHoro odpasa *KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTaHHE, COATAHCUPOBAHHBIN PEKUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTB); (bu3nUecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03/J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbIM  chepaM  MpPoEeCCHOHANBHON  JIEATCIBHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW W €€ TMPWIOKCHHUSIMH, YMEHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeir mnpodeccur W peamu30BBIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TPOTSHKEHUU BCEHW >KMU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO DIKOJIOTHYECKOH KYJIbTYPHI, IMOHUMAHUEM BIUSHUS
COLIMAJIbHO-PKOHOMUYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOAHONU M COLUATBHON
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOlieM;
OpUCHTAaIMel Ha MPUMEHCHHE MAaTeMaTHUECKUX 3HAHWM i1 PEIIeHUS 3a1ad B
o0nacTh OKpyXKawmled cpeapl, IUIAHUPOBAHHWS IMOCTYIKOB H OIIGHKH UX
BO3MOJKHBIX MTOCIICJICTBHH JIJIsI OKPY>KAIOIIEH CPEeIbl.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPAaKTUKH, [MOHUMaHUEM
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JESITeIbHOCTH, ITaroB €€
pa3BUTHS M 3HAYUMOCTH Uil PA3BUTHs I[MBUIM3AINH, OBIAJICHUEM S3BIKOM
MaTeMaTHKH M MaTEeMaTHYECKOHW KyJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHIMBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIle Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YTISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvmvie  Oeticmeus, — 0Oecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUArOWUXCA  (0CBOeHUe
Memo008  NO3HAHUA ~ OKpYHCarwe2o  Mupa;,  npumeHeHue  J102U4ecKux,
uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aAeicTBu:

e BBISBJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKA MATEMAaTHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHAMU, (OPMYIHPOBATH
OTpEeeCHUS  TOHATUH; YCTAHABJIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCINpPUHUMATH, (opMymHpoBaTH W MPeoOpPa3OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWE;
YCIIOBHEBIC;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NPOTUBOpEYMS B (akTaxX, NaHHBIX, HAONIOJNCHUSX W YTBEPKICHHSIX;



npeasiaraTh  KPUTEPUM IS BBISBJICHHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3AKIIOUCHHUH, YMO3AKITIOUEHUH TI0 aHAJIOTHH;

e TIPOBOAWTH CaMOCTOSITEIIBHO JI0Ka3aTeIbCTBA MaTeMaTHYeCKHUX
YTBEPKICHUH (MPSMBIE U OT MIPOTUBHOTO), BRICTPAUBAThH apTyMEHTAITUIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHS U BBIBOJIBI,

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHHs, BBIOMpaTh HambOoNee MOAXOAAIMUNA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Bba3oBble uccienoBaTebckue 1eiicTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIHME MPOTHUBOpPEUYUE, MPoOIemMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUUTAaHUPOBAHHBIN IKCIICPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0OBEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEIBHO (POPMYTUPOBATH OOOOIIEHUSI U BBIBOJIBI MO PE3ybTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaunmeii:

e BBIABJIATH JACPHUIMTHEI MHPOPMAITUH, NAHHBIX, HCOOXOAMMBIX IS OTBETA
Ha BONIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAMM3UPOBaTh, CHCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMAIINIO, TIPEJICTABIATh €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSITEIIEHO
c(hOPMYITUPOBAHHBIM KPUTCPHSIM.

2)  Vuusepcanonvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneuusaom

copMUpOBaAHHOCMb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0wmenne:



BOCIPUHUMATh H  (OPMYIHUPOBaTh CYXKICHHUS B COOTBETCTBHUH C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHUPOBATh IOIY4YECHHBIN pPe3ybTarT;

B X0J1€¢ 00CYKIEHU 3a7jaBaTh BOIPOCHI IO CYILIECTBY O0CYKIAaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC Ha MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB Juajiora, oOHapyXKMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOM Gopme popMyIupoBaTh pa3HOIJIACUsl, CBOU BO3PAXKEHHUS;
OPEJICTaBIsATh  pe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 PE3ECHTAUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  HUCHOJIb30BaTh  MPEUMYLIECTBA  KOMAaHIHOM U
WHJMBUAYAJbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/]1a4; MPUHUMATh 11EJb
COBMECTHOM JAESATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThI, pacnpeaensaTh BUAbl pad0T, JOrOBapUBaTHCA, 00CYXKAATh MPOLECC
U pe3yJsbTat paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYkIeHNs, 0OMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATh CBOM JIEUCTBUA C JPYTUMHU UICHAMH KOMAaHJBbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBUSI.

Vuusepcanvnvie  pecynamuenoie oeticmausl, obecneuusarom

G opmuposaHnue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTAaBJISITH IUIaH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C YU4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM IIO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN W MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4i, BHOCUTb KOPPEKTHBBI B [IESITEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAMJIEHHBIX OITMOOK, BHISIBICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBUE pe3yibTaTa I€IM U YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKEHMS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OIUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmneprpoBaTh MOHITUSIMH: TOUKA, IPSMasi, INTOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
r€OMETPUYECKUX 3a]1ay.

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh M MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccudpumnmpoBaTe B3aUMHOE pAaCIIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMM: JIBYIPAHHBIA yroJl, TpPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yTria; JIMHEWHBIM Yroj JABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHUK, BBIMYKIBIA ¥ HEBBITYKJIBIM
MHOTOTPaHHUK, 3JIEMEHThl MHOI'OTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
IPSIMOYTOJIBHBIN MapaJijIesIeuIe]l, Kyo0).

KnaccupummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKHW; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAaKJIOHHBIE MPU3MBI, TapaljiesIeueabl).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHILIMUIIBI TIOCTPOEHUSI CEYEHUH, UCTIOB3YSl METO/, CJIEIOB.

CTpouTh ceyeHHs] MHOTOIPAHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (uryp: BuUA
CBEpXy, COOKY, CHU3Y.

Perats 3a1aun Ha HaXOXKICHHE TEOMETPUIECKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS W3BECTHBIE AaHAJUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3aJla4 HAa BBIYMCICHUE PACCTOSIHUN MEXIY IBYMs
TOYKAMHM, OT TOYKH JO TMpPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TIPSIMBIMHU.

Permatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3am Win
aITOpUTMaM, TPUMEHSS W3BECTHBIC aHAJUTHUYECKHE METONbI TPHU PEIICHUH
CTaHJIAPTHBIX ~MAaTEMaTHYECKMX 3aJad Ha  BBIYUCIECHHUE YIJIOB  MEXAY
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIy TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbrancnsate 00bEMBI U IUIOIIAIU MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMyua) ¢ TNOpuMEHEHHEM (OpMysd; BBIYMCIATH COOTHOLICHHS MEXIY
IUJIOIIAASIMU TOBEPXHOCTEMN, 00BEMaMU TOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTrh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, MpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YePTEXax U
PUCYHKaX.

[TpumensaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS] CTEPEOMETPUUECKUX
3aJ1a4, MPEANOIararoiMX HECKOIBKO IAroB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATH MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallMd W TPUMEHATb HU3YYEHHBIE TIOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHONM MPOOJIEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIT0JIb30BAaHUEM T€OMETPUUYECKUX TOHIATHI U TEOpEM, annapara aareOpsbl; pemarhb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCTh, OO0pa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHUYECKas  MOBEPXHOCTH,
o0pa3yromire KOHNYeCKOH TOBEPXHOCTH, KOHYC; cepuuecKas TOBEPXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHrue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CIIOs, BHICOTA IIAPOBOIO CJOS;
LIapOBOU CEKTOP.

Bbruncnsate 00BbEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHUCAHHBIK B chepy #
ONMCaHHBIA OKOJO cdepbl; cdepa, BHHCAHHAS B MHOTOTPAHHUK WM TEJO
BpaIllCHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTOOHBIX TE.



N300pakath u3ydaembie (PUTYpsl OT PYKH W C NPUMEHEHHEM IIPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX
duryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILICHUS.

W3BnekaTb, WHTEPHOPETHUPOBATH M MpPeoOpa3oBbIBaTh HHPOPMALMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAUHATBHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTy TeoMeTpuueckue GakThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIBKO IIAr0B PEMICHUS], €CJIM YCIOBHUS NPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4ECKUE 3a4adyd HAa NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemiate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaX0XJICHUE FeOMETPUUYECKUX BEJIUYUH M0 00pa3liaM WJIu alifOpUTMaM, MPUMEHSs
M3BECTHBIE METO/IbI ITPU PELICHUHU CTAHAAPTHBIX MaTEMAaTUUYECKUX 3a/1a4.

[IpumeHaTs nOpocTedlIne POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBoAMTE NpHUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
’KU3HH, pPACTIO3HABATH MIPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pEabHBIC
CUTyallud W IPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTH4ecKu CcHOPMYIMPOBAaHHON TMPOOJIeMBbl, MOJEIUPOBATh PpPEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEA0BaTh TOCTPOCHHBIE MOJIECIH C
WCITOJIb30BAHUEM TEOMETPUUYCCKUX TTOHITHI M TEOpEM, armapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJTUUMH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kontpoabusie IIpakTuuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
1 Brexettite B cTepeomerpitio 10 https://m.edsoo.ru/1c209e37
[IpsiMble ¥ MIIOCKOCTU B MPOCTPAHCTBE. bubmmoreka [JOK
2 . 12 1
[TapanneasHOCTh NPSIMBIX M TJIOCKOCTEN https://m.edso00.ru/1c209e37
3 [lepneHuKyISIPHOCTD MPSAMBIX U 12 bubnuorexa [IOK
IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
bu6nmorexa LIOK
4 1 1
VYTIubl MeXAy MPSAMBIMU U IUIOCKOCTSIMHU 0 https://m.edsoo.ru/1c209e37
bubmmoteka IIOK
M 11 1
> HOTOTpanHiIn https://m.edsoo.ru/1c209e37
N bubmuoreka [IOK
1
6 OOBEMEI MHOFOTpAHHHKOB o https://m.edsoo.ru/1c209e37
7 [ToBTOpEeHME: ceueHusi, pacCTOSTHUS U YTJIbl 2 1 Bubmmorexa [IOK
P ' P 4 https://m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 66 5




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHHMe pa3/iesioB H TeM uudpoBbie
Ne ni/m P Konrpoubnbie IIpakTHyeckue (uubp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bu6mmorexa [IOK
L Tena ppameris 12 https://m.edso00.ru/1c209e37
N bubnuorexa [JOK
2 OOnEmbt Ten > . https://m.edsoo.ru/1c209e37
bubmuorexa [JOK
3 BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 https://m.edso0.ru/1c209e37
4 [ToBTOpeHME, 0000IIECHNE, 5 1 bu6mmoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 32 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
N KosniecTBo yacos a DJIeKTpOoHHbIe HU(pPOBbIE
° ara
Tema ypoka Kontpoububie IlpakTnueckue o0pa3oBaTe/bHbIE
n/n Bcero U3YYeHUs
padoThI padoThI pecypcbl
OcHOBHBIE IOHATHS CTEPEOMETPHUU:
TOUKa, MpsiMasi, MII0CKOCTb,
npoctpancTBo. [IpaBuna
1/1506 I;)KGHI/ISI Ha pHC Kax: 1 bubmorexa HOK
p pHcyH o https://m.edsoo.ru/aecc77cd
M300paKeHHS TNIOCKOCTEH,
napauieIbHbIX MPSMBIX (OTPE3KOB),
CepeUHBI OTpe3Ka
[TonsaTus: nepecekaromuecs
IJIOCKOCTH, MEPECEKAIOIINECS 1 bubmmorexa [JOK
- 11ep https://m.eds00.ru/2d8a9c99
npsiMasi M MI0CKOCTh
[TonsTHs: IepeceKaronecs
IJIOCKOCTH, MEPECEKAIOIINECS 1 bubmmorexa [JOK
> T1¢P - https://m.edsoo.ru/db685e73
npsiMasi M MI0CKOCTh
3HAKOMCTBO C MHOTOTpaHHUKAMH,
n300pa’keHre MHOTOIPaHHUKOB Ha 1 bubnuoreka [IOK
pUCYHKaX, Ha IPOEKIIHOHHBIX https://m.eds00.ru/a63959ed
geprexax
HavanbHbie cBeieHus 0 Kyoe u
MUpaMUJIe, UX Pa3BEPTKH U MOJICIH 1 bubmmorexa [OK
P > X PasBep ' https://m.edsoo.ru/b30dff38
CeueHnst MHOTOTPAaHHUKOB
HauanpHabie cBeneHus o kyoe u
MUPAMHJIE, UX PA3BEPTKH U MOJICITH 1 bubmorexa HOK
p > X pasBep ' https://m.edsoo.ru/3d8ffd32
CeueHust MHOTOTPAaHHUKOB
[TonsiTe 06 akcHOMaTHYECKOM 1 bubnmoreka [JOK
MMOCTPOEHUH CTEPEOMETPUU: https://m.edsoo.ru/Occ5c4fe




AKCHOMBI CTEPEOMETPUH U
CIEJCTBHS U3 HUX

ITouarue 06 akCHOMaTUYECKOM
MOCTPOCHHUH CTECPEOMETPHU:

bubmuorexa [JOK

8 AKCHUOMBI CTEPEOMETPHUH U https://m.edsoo.ru/239c8ch4
CJIEJICTBUS U3 HUX
[TonsiTHE 00 AKCHOMATUYECKOM

9 MOCTPOEHUU CTEPEOMETPHUU: bubnmoreka [JOK
AKCUOMBI CTEPEOMETPHUH U https://m.eds00.ru/65c6b106
CIIEJICTBUS U3 HUX
[TonsiTHE 00 AKCHOMATHYECKOM

10 MMOCTPOEHUH CTEPEOMETPHHU: bubnuorexa [JOK
aKCUOMBI CTEPEOMETPHUU U https://m.edsoo.ru/258fc245
CIIEJICTBUS U3 HUX
B3anMHOe pacnosiokeHue NpsiMbIX B

11 IIPOCTPAHCTBE: MepeceKaroIuecs, bubnnorexka [JOK
MapasuieNbHbIE U CKPEIIUBAOIINECS https://m.edso00.ru/1a2520f6
PSIMBIE
[TapamienbHOCTE NPSAMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE:

12 napajuiesbHbIe II;pﬂhT/;II))Ie B bubmmorexa LIOK

https://m.eds00.ru/93ad36b3

MPOCTPAHCTBE; NapaIeTbHOCTD
TPEX MPAMBIX
[TapaeapHOCTB NPSIMBIX U

13 MJIOCKOCTEH B MPOCTPAHCTRBE: bubmmoreka [JOK
[TapayeabHOCTH NPSIMON U https://m.edsoo.ru/ee1d19b9
MJIOCKOCTH

14 VYTl ¢ cOHanpaBlIeHHBIMU bubnmoreka [JOK
CTOpOHAMU https://m.edso00.ru/9f4071b9

15 Yron mexay npsiMbIMU B bubnnoreka [HOK

IIPOCTPAHCTBE

https://m.edsoo.ru/fe733862




Yron Mexay npsiMbIMU B bubnnorexka [HOK
16
MPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapannenbHOCTb MIIOCKOCTEN: bubmumoreka [IOK
napasuiesibHbIE TIIIOCKOCTH https://m.edsoo.ru/2e18f255
18 CaoiicTBa napayyieIbHBIX bubnnoreka [HOK
IIJIOCKOCTEMN https://m.eds00.ru/e504d656
[IpocTelinve mpocTpaHCTBEHHbBIE
19 (GUTyphI Ha TUNIOCKOCTH: TETPAd bubmorexa HOK
P + TEIPAD https://m.edsoo.ru/4a28dc02
KyO, mapasuiesnenumnesn
. bubmuorexa [JOK
20 I1
OCTPOBHHC Ceremtd https://m.edso00.ru/1d434dof
. bubmuorexa [JOK
21 I1
OCTPOBHHC Ceremtd https://m.edsoo.ru/ec26fe5d
KonTponbhas pabota no Teme
29 "IIpsiMbIe ¥ TUIOCKOCTH B bubnunoreka [JOK
npoctpaHcTie. [lapaisensHOCTh https://m.edsoo.ru/9a0a9e56
IPSIMBIX U IJIOCKOCTEH"
IleprieHAMKYAAPHOCTD NPAMOUN U
23 HJ‘I(I))CKO(;I’[TI/I')II'IC ILeH UK lJ:)'I}I HbIE bubmmorexa [JOK
- HEPHCHIHRYIDIp https://m.edsoo.ru/b19f6a5d
MpsIMbIE B TIPOCTPAHCTBE
24 IIpsiMbIe mapasienbHbie U bubnnoreka [JOK
MEPIECHINKYIISIPHBIE K NIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [Tpsimble mapanienbHble U bubnuoreka [IOK
MEePIECHANKYIISIPHBIE K MITOCKOCTH https://m.edso0.ru/ba545966
26 [Ipu3Hak nepneHuKyIsIpHOCTH bubnuorexa [IOK
IIPSIMOM U INIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepneHuKyIIpHOCTH bubnnoreka [JOK
MPSMOU U INIOCKOCTH https://m.eds00.ru/79165d15
28 Teopema o npsimoit bubnmoreka [JOK
MEePIECHANKYIISIPHOMN TIIOCKOCTH https://m.eds00.ru/635c5087
29 Teopema o psAMoit bubnuoreka [IOK




NEePIEeHIUKYISIPHON MJI0OCKOCTH

https://m.edsoo.ru/bd3745f8

Teopema o npsimoit

bubmuorexa [JOK

30
NEPHEHAUKYJIPHON IIIIOCKOCTH https://m.edso00.ru/7d18834b
[leprieHaUKYNISAp U HAKIOHHBIE:

31 paccTostHuEe OT TOYKHU JI0 TJIOCKOCTH, bubnnoreka [HOK
paccTostHue OT IPSAMOU 10 https://m.edso00.ru/33c477d3
IJIOCKOCTH
[leprieHaUKYNISAp U HAKIOHHBIE:

39 paccTosiHue OT TOYKHU JI0 ITIOCKOCTH, bubnnoreka [JOK
paccTostHue OT IPSAMOM 10 https://m.edsoo.ru/66fefadd
IJIOCKOCTH
[leprieHIUKYNSAp U HAKIOHHBIE:

33 paccTosiHuE OT TOYKHU J0 TUIOCKOCTH, bubnnoreka [JOK
paccTostHue OT IPSAMOU 10 https://m.edsoo.ru/a5b7b8e3
IJIOCKOCTH
[TepnieHUKYNISAp ¥ HAKIOHHBIE:

34 paccTosiHuE OT TOYKHU J0 IUIOCKOCTH, bubnuoreka [IOK
paccTostHUE OT MPSAMOH 10 https://m.edsoo.ru/dbee22bc
IJIOCKOCTH

35 VYrael B IPOCTPAHCTBE: YTOJI MEXIY bubnuotexa [JOK
MPSIMOU U TNIOCKOCTBIO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHbIN yroj, TUHEHHBINA yroi bubnuoreka [IOK
JIBYTPaHHOI'O yTIJla https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHbIN yroj, TUHEHHBINA yroi bubnuoreka [IOK
JBYIPaHHOIO yria https://m.edsoo.ru/c7c777ed
[lepneHIMKYISIPHOCTD MJIOCKOCTEN:

38 1} 1§3Ha1< neyneg UKYJISIPHOCTH JIB bubmmorexa [OK

p vp FIYIHP ABYX https://m.edsoo.ru/ec3e2da3
IJIOCKOCTEHN
[leprieHANKYASIPHOCTD IJIOCKOCTEH:
bu6mmoreka [IOK
39 MPU3HAK TEPIICHIUKYIIPHOCTH JIBYX

IJIOCKOCTEN

https://m.edsoo.ru/ed9e2a8e




[leprieHANKYASIPHOCTD IJIOCKOCTEH:

40 MPHU3HAK HEPIEHINKYIIPHOCTH 1B bubmorexa [TOK
p Up FHEYIZP ABYX https://m.edsoo.ru/ba75dc57
IIOCKOCTEN
41 TeopeMa o0 TpéX mepHEHAUKYIIPAX bubmmorexa [IOK
p p PHCHIIKY AP https://m.edsoo.ru/e4972cdc
42 Teopema 0 TpEX MEPHEHIUKYIIIPAX bubmmorexa [IOK
p p PHCHIIKY AP https://m.edsoo.ru/52188a7d
43 Teopema o TpEX MEPHEHIAUKYIIPAX bubmorexa LOK
p p PHCHIIKY AP https://m.edsoo.ru/9f246736
KonTtponpsHas pabora mo Temam
44 "TleprnieHIUKYISIPHOCTD MPSIMBIX U bubnuorexa [IOK
miockocTei" u "YTiael MeX Iy https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUTIOCKOCTSIMH"
[ToHsiITHE MHOTOIPAHHKUKA, OCHOBHBIE
9JIEMEHTHI MHOTOTPaHHUKA,
45 BEBIIYKJILIE U HEBLITYKIIBIC bubmmorexa [IOK
YK yK,_ https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKA
MHOTOTPaHHHKA
[Tpusma: N-yronpHas mpu3Ma; rpaHu
Y OCHOBAHUS IPU3MBL; IpSMast U bubnuoreka [IOK
46
HaKJIOHHAs TPU3MBI; OOKOBas 1 https://m.edsoo.ru/b4ad63ad
MIOJTHAS TIOBEPXHOCTH TIPU3MBI
47 [Tapannenenunen, npsIMOYTOJIbHBIN bubnuoreka [IOK
rapasulesIenuIle]l U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Tupammua: N-yrojibHas MAPAMHJIA,
IpaHd U OCHOBAHHE MUPAMUIEL;
48 621(03215{ U IIOJTHAS HOBS XH:CTL bubmmorexa [TOK
p https://m.edsoo.ru/fblcd0a5
MUPAMHU/JIBL; IPABUITbHAS U
yCceduE€HHas IUPaMHUAA
49 [IpaBuiibHBIE MHOTOTPAHHUKH: bubnnoreka [HOK

TMOHATHUC ITPABUIIBHOT'O

https://m.edsoo.ru/074c8865




MHOTOTPaHHHKA; IPaBUIIbHAS
HpU3Ma U IPaBUIbHAS TIHPAMH/IA;
npaBUIbHAS TPEYTOJIbHAS TUPAMHIA
U TIPaBUJIIBHBIN TETPadp; KyO

HpC,I[CTaBJ'IeHI/IC O IIPaBUJIbHBIX

bu6mmoreka [IOK

50 MHOTOTPaHHUKAX: OKTadIp,

P AP https://m.edsoo.ru/a0fdd5bf
JOJICKAdAP U UKOCAdIP.
CumMeTpHs B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIIBHO TOYKH,

51 MPsIMOH, MIIOCKOCTU. DJIEMEHThI bubnuorexa [JOK
CHMMETPHUH B MUpaMUIaX, https://m.edsoo.ru/b9e777d9
napajuiejenumneax, NpaBUiIbHbBIX
MHOTOTPaHHHKAX
Brrurciienue 31€MeHTOB

52 MHOT'OT'PaHHUKOB: pEOpa bubmorera [JOK

P - Peopa, https://m.edsoo.ru/6cdbecef
JUArOHANH, YTJIbI
[Tomane 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH IIPSIMOU
53 MIPU3MEL, IIOIAAb OCHOBAaHUH bubmmorexa [TOK
p ’ . ’ https://m.eds00.ru/37d84157
TeopeMa 0 OOKOBOI MOBEPXHOCTHU
IIPSAMOM TIPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTH MIPABUILHOM
54 MMUPaMUIBI, TEOPEMA O IIOIIAIN bubmmorexa [TOK
p o p A https://m.eds00.ru/5603e30b
OOKOBOI TOBEPXHOCTH YCEUEHHOM
MTUPAMU/IBI

55 KonTponbhas pabota no teme bubnnoreka [JOK
"MHororpaHHukm" https://m.edso00.ru/a95f5c04

bu6mmoreka [IOK

56 [TousTue 06 00BEME

https://m.edsoo.ru/7ad0020b
57 O0BEM TUpamMuabI bu6mmoreka [IOK




https://m.edso0.ru/235171b3

N bu6mmoreka [IOK
58 OOLEM nupaup: . https://m.edsoo.ru/f47dfefd
N bu6mmoreka [IOK
1
59 Obem mipamu et https://m.eds00.ru/79c10312
. bubnmoreka [JOK
1
60 OOBEM mpan LI https://m.edsoo.ru/2faadc3f
N bubnmoreka [JOK
61 OOBEM mpu3MbI . https://m.eds00.ru/79853608
" bubnuorexa [JOK
62 OOBEM mpu3MbI ! https://m.edso00.ru/1e053890
N bubmuorexa [JOK
63 OOBEM mpu3MbI ! https://m.edso00.ru/482d3f51
64 KonTponbhas pabota no Teme 1 bubnuorexa [JOK
"O0BbEMBI MHOTOTPAHHUKOB" https://m.edso00.ru/28a6573c
[ToBTOpenue, 06001IIEHNE
CHCTEMaTH3alMs 3HAHUH.
[ToctpoeHue ceuennii B bubnnoreka [JOK
65 MHOTOIpaHHUKe. Beruncnenue 1 https://m.edso00.ru/098bedad
PACCTOSIHUM: MEXAY ABYMS bu6mmoreka [IOK
TOYKaMH, OT TOUKH J0 NPSIMOH, OT https://m.edsoo.ru/f7792ba9
TOYKH JI0 IJIOCKOCTH, MEXTY
CKPEIIUBAOIIUMHUCS TTPSIMBIMHU
bubmuorexa [JOK
66 Hrorosas konTponbHAs padoTa . https://m.eds00.ru/b9146bcO
OBUIEE KOJIMYECTBO YACOB I10 66

[NPOT'PAMME




11 KIIACC

KoaudecTBO 9acoB

DJIeKTpOHHbIe HU(pOBbIE

ara
Ne i/ Tema YpoKka KO]—[TpOJ]])H[,[e HpaKaneCKne I[ 06pa30BaTeJ1Ll-Ible
Bcero H3Y4YeHH S
padoThI padoThI pecypcbl
Cdepa u map: ueHTp, paauyc,

1 naMeTp; TIIOMAb TOBEPXHOCTH 1 bubmmorexa [JOK
A P, WWiomaA P https://m.edsoo.ru/0341bc2b
chepsl
BsanmMHoe pacrionoxxenue chepsl u
IJIOCKOCTH; KacaTeybHas bubnnorexa [JOK

2 1
IJIOCKOCTH K cepe; miomas https://m.edsoo.ru/bed12a43
chepsl

3 N3o6paxenue chepsl, mapa Ha 1 bubmmoreka [JOK
wiockocty. CedeHus mapa https://m.edsoo.ru/bc15f7f2
Hunuaapudeckas MOBEPXHOCTb,

4 oOpa3zyromue NUINHIPHIECKOM 1 bubnnorexa [JOK
MMOBEPXHOCTH, OCh https://m.edsoo.ru/6054b8c1
AJIAHIPHYIECKON TTOBEPXHOCTH
Hunuaap: ocHoBaHUS U OOKOBas

5 MOBEPXHOCTh, 00pa3yroIas u OCb; 1 bubmuoreka [IOK
IUIoIaas OOKOBOM M IOJTHOM https://m.edso0.ru/188f6216
MTOBEPXHOCTH
N300pakeHne nuauHApa Ha
IUIOCKOCTH. Pa3BépTka nunuHapa.

Ceuenus nMIMHIPA (TIOCKOCTHIO, bubmuoreka [IOK

6 . 1
NapajuieIbHON UIN https://m.eds00.ru/016e25eb
MEPIEHIUKYISIPHOW OCH
UAJTUHIPA)

KoHnnyeckast noBepXHOCTB,
. bubmuorexa [{OK

7 oOpa3zyromue KOHHIeCKOU 1

MOBEPXHOCTH, OCh U BepIINHA

https://m.edso0.ru/c94ba09b




KOHHYECKOM IOBEPXHOCTHU

Konyc: ocHOBaHue U BepIIKHA,

8 oOpasyromas U 0Ch; TJIOMA b buomorexa LIOK
. . https://m.edso00.ru/897dd3b2
OOKOBOI1 U MOJIHOI MOBEPXHOCTH
VY ceu€HHbIN KOHYC: ve u
9 BBICOTA; OCHOBaIzP:ﬂ (1)46g§13<?§;1l ) buomorexa LIOK
’ https://m.eds00.ru/1468bab3
MTOBEPXHOCTh
N300pakeHne KoHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.
Ceuenust koHyca (IIOCKOCTBIO, Bbu6motreka [JOK

10 .

MapajieIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
IJIOCKOCTBIO, POXOASIIEH uepe3
BEPILKHY)

11 KoMOuHamnwst Ten BpalieHus u bubnuoreka [{OK
MHOTI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpasHHukK, ONUCaHHbINA OKOJIO

12 cdepsl; cdepa, BIUcaHHAS B bubnnorexa [JOK
MHOT'OTPaHHUK WJIU B TEJO https://m.eds00.ru/0b136158
BpaIICHUS

13 [Tonsitre 06 06béMe. OCHOBHBIE bubmuoreka [IOK
CBOHCTBa 0OBEMOB Tel https://m.edso00.ru/26a03fb7

" bubnuoteka [JOK
14 O6ném uuHHzpa, KoHyca https://m.eds00.ru/5513d87b
N bubmuorexa [{OK

15 OOpém mapa u momans chepet https://m.edsoo.ru/d189bde2
[Tomo6HbIE Tena B MPOCTPAHCTBE.

16 CoOTHOILIEHUS MEXKTY TUIOMIAIIMHU bubmmorexa [JOK
MOBEPXHOCTEH, 00BEMaMHU https://m.edsoo.ru/810cfleb
MOIOOHBIX TE

17 KonrponsHas pabora mo remMmam bu6muorexa [IOK

"Tena Bpamenus" u "O0beMbl Ten"

https://m.edsoo.ru/4a33a8ab




18 BexkTtop Ha miockocTy U B bubnmnoreka HOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CJi10’keHYE 1 BBIUUTAHUE BEKTOPOB Bubmaorexa ITOK
p https://m.edsoo.ru/23f4f089
20 VYMHOKEHUE BEKTOPA HA YHUCIIO bubnmorexa LHOK
p https://m.edsoo.ru/dee379¢eb
Paznosxenue BekTopa 1o Tpém
21 HEKOMIUIaHAPHBIM BEKTOPAM bubnnorexa LHOK
p pam. https://m.edsoo.ru/a28fd74e
[IpaBuino napamienenumnena
Perienne 3aga4, CBsI3aHHBIX C
22 IPUMEHEHHUEM IIPABIJI JEUCTBUHI C Bubmiorexa OK
p p a https://m.edsoo.ru/5a827900
BEKTOpaAMH
[IpssMmoyronbHas cucrema
KOODPIMHAT B IIPOCTPAHCTBE.
23 Koopﬂ WHATBHI BIG)KTOPa bubmorexa LOK
P N pa- https://m.edsoo.ru/d3alfe30
[Ipocreiimme 3anaun B
KOOpJIUHATax
Yron Mexay BEKTOpaMH.
24 CKalsipHOE IIPOU3BEICHUE bubnmorexa [IOK
p p 4 https://m.edsoo.ru/48db7058
BEKTOPOB
o5 Brruncienune yrioB Mexmay but6mmorekxa [IOK
MPSMBIMU U TUIOCKOCTSIMHU https://m.edsoo.ru/725effc4
KoopanHaTHO-BEKTOPHEBII METO
26 I sz::meHI/m reOMef NYECKUX ! Bubmorexa IOK
pup p https://m.edsoo.ru/8efbe78e
3a7a4
KonTponbHas pabota mo Teme
27 "BeKTOphl U KOOPAUHATEI B bubnmorexa LOK
P | PA https://m.edso0.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpeHME, 0000IIEHNE U
N bubnuorexa [JOK
28 CHCTEMATHU3aIUs 3HAHUI.

OcHoBHBIE QUTYpPHI, PAKTHI,

https://m.edso0.ru/1780ba5d




TEOpPEMBI Kypca IIaHUMETPUHN Bu6mmorexa [TOK
https://m.edso0.ru/078cd184
[ToBTOpeHUEe, 0600IICHNE 1 bubnmnoreka HOK
29 cucTeMaTu3alus 3HaHui. 3agauun 1 https://m.edsoo.ru/7491efe0
IUTAHUMETPUH B METOJIBI HX Bu6mmorexa [TOK
peleHus https://m.edsoo.ru/4dffdag7
[ToBTOpeHUE, 0600IICHNE 1
30 CHUCTEeMaTH3aIis 3HaHUH. 1 bubnnorexa [JOK
OcHoBHbIE QUTYPHI, PAKTHI, https://m.edsoo.ru/7491efe0
TEOPEMBI Kypca CTePEOMETPUHU
bubmmoreka [JOK
31 HToroBast KOHTpOJIBbHAS paboTa 1 https://m.e dsog)_.[ru /4dffdag7
39 [ToBTOpeHUE, 0600IICHNE 1 1 bubmmoreka [JOK
cUcTeMaTu3alus 3HaHUI https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 39

[NPOTPAMME




YYEBHO-METOJANYECKOE OBECIIEYEHHUE OBPA30BATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVIA YYEHUKA

* Marematuka: anreOpa v Hadajga MaTeMaTHIECKOTO aHaim3a, reomerpus. ['eometpus, 10-11 xnaccwsl/ Atanacsa JI.C.,

byty3oB B.®., Kagomues C.b. u apyrue, Axkimonepaoe obmiectBo «M3natensctBo «IIpocBemnienner

METOJANYECKHUE MATEPHAJIBI JIJIS1 YUYUTEJIA
Odwunmaneueiii caiit EI'D http://www.ege.edu.ru/
Marepuanst EI'D u 'UA http://www.fipi.ru/

SKnacc. [TomrodyHkmonampHas udposas cucrtema https://www.yaklass.ru/

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

http://mathege.ru oTkpbITHII OaHK 3aJaHUi 10 MaTEMaTHKE

bu6mmoreka IIOK https://m.edsoo.ru/
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