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MHOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma ydyeOHOro kypca «l'eomerpus» 6a30BOro ypoBHS s
oOyuarommuxcsi 10 —11 kmaccoB paspabotaHa Ha ocHOBe DeaepaibHOTO
roCyAapCTBEHHOI0 00pa30BaTENIbHOTO CTaHJApTa CPEIHEr0 00ILIEero 0Opa3oBaHus,
C yYETOM  COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPENBABISIEMBIX K
MaTeMaTUyecKoMy OOpa30BaHMIO, M TpaJWLUN POCCUHCKOro 0O0pa3oBaHUS.
Peanuzanus nporpamMMbl 0OecrieunBaeT OBIAJCHUE KIIFOUEBBIMH KOMIIETCHITUSIMH,
COCTABJISIIOUIMMU OCHOBY JUISl CaMOPAa3BUTHS M HENPEPHIBHOIO 00pa3oBaHus,
[EJIOCTHOCTh OOLIEKYJIbTYpPHOTO, JUYHOCTHOTO U TMO3HABATEJILHOTO pPa3BUTHUS
JUYHOCTU 00yYarOUIUXCSl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxHOoCcTh yd4eOHOrO Kypca TEOMETPUH Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHusi OOYCIOBJICHA MPAKTUYECKOW 3HAYUMOCTBIO METallpPEIMETHBIX W
MPEIMETHBIX PE3yJIbTaTOB OOyUYEHHsS] T€OMETPUM B HANPABICHUU JHMYHOCTHOTO
pa3BuTus oOydaromuxcs, (OpMUPOBaHUS (YHKIIMOHATHHONH MaTeMaTHIYeCKOU
IPaMOTHOCTH, U3yUEHUsI APYTUX YUCOHBIX AUCIUILTNH. Pa3BuTre y o0y4arommxcs
MPAaBUIBHBIX TMPEICTABICHUH O CYIIHOCTH M IMPOUCXOKICHUU T€OMETPHUECKUX
a0cTpakuuii, COOTHOIICHWH PEATHHOTO W HJICAIBHOTO, XapaKTepe OTpPaKEeHUS
MAaTEMAaTHYECKOM HAyKOW SIBJIEHUW M TPOLECCOB PEATBHOIO MHpPA, MECTE
r€OMETPUU B CUCTEME HAyK U POJIM MaTEMATUYECKOTO MOJICIUPOBAHKS B HAYYHOM
MIO3HAHUU U B MPAKTUKE CITIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PCHHS
yUaluxcsi, a TaKXe KAuyeCTB MBIIUICHHs, HEOOXOJMMBIX s aJanTaliyd B
COBPEMEHHOM OOIIECTBE.

['eometpust sBIISIETCS OMHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
oOmiero o00pa3oBaHUs, TaK Kak OO0ECIEeYMBAET BO3MOXKHOCTh M3YUYEHHUS Kak
JTUCIMIUINH €CTeCTBEHHO-HAYYHOW HAMPaBIEHHOCTH, TaK U TYMaHUTapHOM.

Jlorudeckoe MbIIUIEHHE, (QopMHpyeMOe TpPH H3YYCHHH OOYYarOIIMMHUCS
MOHATUHWHBIX OCHOB T€OMETPHH U TIOCTPOCHUU IICTIOYKH JIOTHYECKUX YTBEPKICHUN
B XOJC pCIICHUS TEeOMETPUYCCKUX 3a7ad, YMEHHE BBIIBUTATh U OIMpPOBEPTaTh
THIIOTE3bl HETOCPEACTBEHHO HCTONB3YIOTCS TPU PEIICHUU 3a/1a4 eCTECTBEHHO-
HAY4YHOTO IMKJIa, B YACTHOCTHU U3 Kypca (PHU3HKH.

YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE MTPAET CYHICCTBEHHYIO POJb BO
BCEX OOJIACTSIX AEATENIbHOCTH uenoBeka. OpHEHTaIMs YeIOoBeKa BO BPEMEHH H
IPOCTPAaHCTBE — HEOOXOAMMOE YCJIOBHE €ro COIHaIbHOro ObITHs, (opMma
OTPaXKEHUSI OKPYXKAMOIIEr0 MHPA, YCIOBHE YCICHIHOTO MMO3HAHHWS W aKTUBHOTO
npeobpazoBanusi  neiictBuTenbHOCTH.  OnepupoBaHWE  MPOCTPAHCTBEHHBIMU
oOpa3amMu OOBEIUHSCT pa3HbIC BUJABI yYeOHOH W TPYJIOBOH JCSATEIHHOCTH,



ABIIACTCS OJHUM U3 MNPO(GECCHOHATBHO BAXKHBIX KadyecTB, MOITOMY aKTyalbHa
3amadya GopMUpPOBaHMS y OOydYarOUIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBUAHOCTU OOpPa3HOrO MBIIUIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUIECKOU IEATETHHOCTH 10 MHOTHM HAIIPaBIICHUSIM.

[lenb ocBoeHust mporpaMMbl ydueOHOTo Kypca «l'eomerpusi» Ha 0a30BOM
ypOBHE 00ydeHHs — 0011eo0pa3oBaTeibHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOyvaronuxcsi  4yepe3  oOeclieyeHWE  BO3MOXKHOCTU  NPUOOPETEHHS U
VCIIOJIb30BAHUS CHUCTEMATUYECKUX TIEOMETPUYECKUX 3HAHUM U JIEVCTBHU,
CHEeM(PUIHBIX TEOMETPUN, BOBMOKHOCTH YCIEIIHOTO MPOJIOJIKEHHsI 00pa30BaHUs
M0 CTCIMAIIBHOCTSM, HE CBSA3aHHBIM C MIPUKIIAIHBIM UCIIOH30BaHUEM T€OMETPHH.

[Iporpamma 1o reoMeTpuud Ha 0a30BOM YpOBHE IMpeAHA3HAUYeHA JUIs
0o0yyJaroumxcsi CpeIHel 1IKOJIbl, HE UCIBITHIBABIIMX 3HAYUTEIbHBIX 3aTPyIHEHUN
Ha YpPOBHE OCHOBHOTO 00miero oOpasoBanus. Takum oOpazom, oOyuaromuecs: Ha
0a30BOM YpPOBHE JIOJDKHBI OCBOUTH OOIME MaTeMaTUYEeCKUE YMEHHUsI, CBSI3aHHBIC
co crenupuKoi TeoOMETpUM U HEOOXOOUMbIE MJis JKU3HH B COBPEMEHHOM
obmectBe. KpoMe 3T0r0, OHM MMEIOT BO3MOXHOCTh M3YyUUTh F€OMETPUIO OoJiee
ri1yOOKO, €CM B JalbHEUIIEM BO3HUKHET HEOOXOJIUMOCTh B T'€OMETPUUYECKUX
3HAHMSX B NPO(ECCUOHATBHON AeATEIbHOCTH.

JlocTukeHue 1Lenu OCBOCHMSI MPOrpaMMbl OOECIIEUYMBACTCS PELICHUEM
COOTBETCTBYIOIIMX 3a1ay. [IpuopuTeTHBIMM 3aJadyaMyd  OCBOEHHS  Kypca
«I"eomerpum» Ha 6a30BoM ypoBHE B 10—11 kaccax siBisiroTCS:

e (dopmHupoBaHHE TPEACTABICHUS O TEOMETPUH KaK YacTH MHPOBOM

KYJBbTYpPbI M1 OCO3HAHHE €€ B3aMMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opMupoBaHue mpenCTaBICHUS O MHOTOTPAHHHMKAX WM TeJaxX BpaIEeHUS
KaK O BOKHEHIIMX MaTEMaTHUYECKUX MOJIENSX, MO3BOJISIONINX OMUCHIBATH
Y U3y4aTh Pa3HbIC SBJICHUS OKPYKAIOIIEro MUPA;

e (dopmupoBaHHE YyMEHHs pAacloO3HaBaTh Ha 4YeEpTEX,axX, MOJEISIX U B
pealbHOM MHPE MHOTOTPAHHUKY U TeJla BPAIlCHHUS;

e OBJIQJICHUE METOAAMH PEUICHUS 3a7a4 Ha MOCTPOEHUS Ha M300pakKeHHSIX
MPOCTPAHCTBEHHBIX PUTYD;

e (opMupoBaHme yMEHHS ONEPUPOBATH OCHOBHBIMH TIOHSTHUSIMH O
MHOTOTpaHHHUKAX M TeJlaX BPAIllEHUS U UX OCHOBHBIMHU CBOICTBaMU;

e OBJIQJICHUE  AITOPUTMAMHU  pEUICHUSI  OCHOBHBIX  THUIIOB  3ajlay;
dbopMupoBaHHEe yMEHHS TPOBOAWTH  HECIOXHBIE JOKa3aTelbHbIC
paccy X JeHHUs B XOJ€ PELICHUS CTEPEOMETPUUYECKUX 3alad U 3a1ad ¢
MPAKTUIECKUM COACPKAHUEM;

e pasBUTHE WHTEJUICKTYaTbHBIX ~ M TBOPYECKHUX criocoOHOCTEN
oOydJaronuxcsi, TMO3HABaTEIbHON  AKTUBHOCTH,  HCCIEAOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBITIICHHUST;



e (opmupoBanue (GyHKIIMOHATBEHOM TPAaMOTHOCTH, pEeJIEeBaHTHOM
F€OMETPUU: YMEHHME pPACIO3HABaTh MPOSBICHUS TE€OMETPUYECKHUX
MOHSATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peaJbHBIX KU3HEHHBIX
CUTyallUsIX U MPU U3YYEHUU APYTUX YYEOHBIX NPEIAMETOB, MPOSBICHUS
3aBHUCHUMOCTEM W 3aKOHOMEpPHOCTEH, (OpMyIHpOBaTh HMX Ha SA3BIKE
r€OMETPUU U CO34aBATh TEOMETPUUECKHE MOJENIH, TPUMEHATh OCBOCHHBIN
F€OMETPUUECKUI anmapar sl PEUICHHUS MPAKTUKO-OPUEHTUPOBAHHBIX
3a/la4y, UHTEPIPETUPOBATH U OLICHUBATH MOJYyUYEHHBIE PE3YIbTATHI.

OTnMYUTENHHON OCOOEHHOCTBIO MPOTPAMMBI SIBIISIETCSl BKJIIOYEHHE B KYpC
CTEPEOMETPUHU B HAUaJI€ €ro HW3y4YeHUs 3a7ay, pPEIIaeMbIX Ha YpPOBHE
MHTYUTUBHOTO MO3HAHUSI, ¥ ONPEACIEHHBIM 00pa30M OpraHu30BaHHas paboTa Haj
HUMH, YTO CIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTUBHBIX MPOLECCOB, MOTUBUPYET K
JNaIbHEUIIEMY U3yUYECHUIO MIPEAMETA.

[Ipeanourenue OTAAETCS HAMIAAHO-KOHCTPYKTUBHOMY METOy 0Oy4Y€HUs, TO
€CTh TEOPETHUUYECKUE 3HAHMSI MMEIOT B CBOEM OCHOBE UyBCTBEHHOCTH IMPEIMETHO-
NPAKTUYECKON JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUMN Y
y4Jalmxcsi B Kypce CTEPEOMETPUM MPOBOAUTCA 3a CYET pEIICHUs 3a1ad Ha
CO37aHME  MPOCTPAHCTBEHHBIX O0pa3oB M  3a7a4 Ha  ONEpPUPOBAHHE
MIPOCTPAHCTBEHHbIMU o0Opazamu. CoznaHue oOpa3a NPOBOAUTCS C ONOPOM Ha
HATJISIHOCTh, a OINEepUpOBaHHE O0Opa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJISIIHOCTH, MBICIIEHHOTO U3MEHEHUS €70 UCXOHOTO COJIEPHKAHUS.

OcHOBHBIE coaepKarenbHble MTMHUU Kypca «['eomerpum» B 10—11 knmaccax:
«MHororpanHukm», «lIpsiMbie 1 TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl ¥ KOOpAMHATHI B POCTPAHCTBE». POPMUPOBAHUE JTOTUMYECKUX YMEHHUIN
pacupenensieTcss He TOJbKO II0 COAEPKATEIbHBIM JIMHUSIM, HO W IO TOJaM
00yueHHUs Ha YPOBHE CpEJIHET0 0011ero o0pa3oBaHusl.

Conepxanre 00pa3oBaHMs, COOTBETCTBYIOILEE MPEAMETHBIM pe3yJibTaTam
OCBOEHHUsI paboyeil mporpaMMmbl, pacnpenelnéHHbIM M0 TrojaM oOydeHus,
CTPYKTYpUPOBaHO TaKuM 00pa3oM, 4YTOObI OBJAJIEHUE TECOMETPUUYECKUMU
MOHATUSAMHU U HaBBIKAMM OCYILECTBIISUIOCH MOCIEI0BATENBHO U MOCTYIIATENIBHO, C
COOJII0ICHHEM TTPUHIIUIIA MPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOIIyI0 CHUCTEMY T€OMETPUYECKUX MPEICTAaBICHUN OOyYaIOUIMXCS, pacliupsisi U
yriryOusisi €€, 00pa3ysi IpOYHbIE MHOKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpun oTBoAUTCA 2 yaca B Hexelnro B 10 knacce u 1 gac B
Hezaento B 11 kmacce, Bcero 3a nBa roja o0yuenus - 102 yueOHbIX daca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHS ~ CTepeoMeTpur. Touyka, mpsiMasi, IUIOCKOCTb,
npoctpancTBo. IloHsTHE 00 aKCMOMaTHYECKOM IOCTPOCHHHM CTEPEOMETPHUHU:
AKCHUOMBI CTEPEOMETPUU U CIIEICTBUSA U3 HUX.

B3anMHOE pacnoyiokEeHHWe TMpsMBbIX B MPOCTPAHCTBE: INEPECEKAIOIINECH,
napajulesibHble M CKpelmuBaronecs npsmele. llapauiensHOCTs NpsAMBIX U
IJIOCKOCTEW B IMPOCTPAHCTBE: MApPAJJICIbHBIE TMpsAMbIE B IPOCTPAHCTBE;
MapaJIeIbHOCTh TPEX MNPSMBIX; NAPAJLIEIBHOCTh NPSIMOM U IUIOCKOCTH. YTUIBI C
COHANPABICHHBIMU CTOPOHAMH; yIOJd MEXIy NpSIMBIMM B THPOCTPAHCTBE.
[TapajutenbHOCTB IUIOCKOCTEH: NapajlyIeNIbHble  IJIOCKOCTH; CBOMCTBA
napajyieNbHbIX TuiockocTei. [lpocreiiime mpocTpaHCTBeHHbIE (UTYpHI  Ha
IUIOCKOCTH: TETPa3Ip, KyO, mapajuiesieuIea; IOCTPOSHUE CEUEHU.

[leprieHIMKYISAPHOCTh NPSIMOM M TUIOCKOCTH: NEPIEHANKYJIIPHBIE TIPSIMBIE B
IIPOCTPAHCTBE, MPSAMBIC MAPAIEIbHBIE W IEPIEHIUKYJISIPHBIE K IUIOCKOCTH,
IIPU3HAK IEPIEHAUKYIIPHOCTU IPSIMOM U IUIOCKOCTH, TeopeMa O IpsAMOU
MEPIECHINKYJISPHON TUIOCKOCTH. YTIIBI B MPOCTPAHCTBE: YIOJ MEXKAY NPSIMON U
IUJIOCKOCTBIO;  JBYIPAHHBIA  yroj, JIMHEHHBIA Yrojll  JIBYI'PaHHOIO  yria.
[leprieHAMKYNSAp M HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 0 IUNIOCKOCTH, PACCTOSTHHUE
OT TpsAMOM 7O  IUIOCKOCTH,  MPOEKHUs  (Uryppl Ha  IUIOCKOCTb.
IleprieHIMKYIAPHOCTD  IIOCKOCTEW: MPU3HAK  IEPIEHIUKYIAPHOCTH  JIBYX
IockocTer. TeopeMa 0 TpEX MEPIEHAUKYIAPAX.

MHOrorpaHHUKH

[loHATHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOITPAHHUKA, BBIMYKIIbIE
Y HEBBITYKJIbIE MHOTOTPAaHHUKY; Pa3BEPTKA MHOTOTpaHHMKA. [Ipu3ma: n-yronpHas
MpU3Ma; TPaHd U OCHOBAHHUSA MPHU3MBI; MpsiMasi M HaKJIOHHAs MPHU3MBbL, OOKOBas U
IIOJIHAsA IIOBEPXHOCTb IIPU3MBL. [Tapannenenunen, IPSAMOYTOJIBHBIN
napajielenuIe] 1 ero cBoucrBa. Ilupammpma: N-yrojmpHas nupaMuaa, IpaHd U
OCHOBaHUE MUPAMUIbL; OOKOBAsI U MOJIHAS TIOBEPXHOCTh MUPaMU/IbL; IPAaBUIIbHAS U
yceu€HHas NOHUpaMHua. OJEMEHThl HOpu3Mbl H  nupamuisl. lIpaBunibHbIE
MHOTOTPAaHHUKU: IOHATUE NPABUIBHOIO MHOIOIPAHHMKA; IPAaBWJIbHAS IIpU3Ma U
IIpaBWJIbHAsA IHpaMKIA; [PAaBUJIbHAs TPEYroJIbHAs IHpaMHUAA M IPaBUIIBHBIN
TteTpasdap; KyO. IlpeacraBieHne O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTAdIp,
nojaexazap u ukocasap. CedeHus pU3Mbl U TUPaAMUIBIL.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, MNPIMOMH,
IUIOCKOCTH.  ODJIEMEHTBl CUMMETPUM B NHPAMHJAX, HapajlIeIeNUNenax,
IIPAaBUJIBHBIX MHOTOTPAaHHUKAX.



Bouncnenue »l€MEHTOB MHOTOTPAaHHHKOB: pé&Opa, AuaroHaiu, VYIJIbL
[Inomane OOKOBOW MOBEPXHOCTH U IMOJHOW MOBEPXHOCTH MPSIMOU MPU3MBI,
IUIOIIA b OCHOBAaHMM, TeopeMa O OOKOBOM TOBEPXHOCTH MPSIMOU MPHU3MBI.
[Tnomane OOKOBOW TIOBEPXHOCTH M TIOBEPXHOCTH TPABWILHOW IHPAMHUIBI,
TeopeMa O IUIomaaM ycedéHHoW mnmpamuabl. [lonstne 00 o0béme. OOBEM
TUPAMUIBI, TIPA3MBI.

[TomoOupie Tema B mpocTtpaHcTBe. (COOTHOMICHHS MEXIY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOIOOHBIX TEI.

11 KVIACC

Tena Bpamenus

Hunuaapruyeckas OBEPXHOCTb, oOpazyroniue UWIUHAPUYECKON
MOBEPXHOCTH, OCh LWIMHIPUYECKON MOBEpPXHOCTU. llunuHap: OcHOBaHUA U
OOKOBasi TIOBEPXHOCTh, OOpa3ymIlass W OCh; IUIOMIAAb OOKOBOW W TIOJHOM
MIOBEPXHOCTH.

KoHnnueckas TOBEpXHOCTh, 00pa3yromuye KOHUYECKOW MOBEPXHOCTH, OCh H
BepIIMHA KOHUYECKON nmoBepxHocTH. KoHyC: OCHOBaHME U BepIrHa, oOpa3yroias
U OCh; IUIOMIQJh OOKOBOM M TOJHOM TOBEPXHOCTH. YCEUEHHBIM KOHYC:
00pa3yIollKe U BhICOTA; OCHOBAHUS U OOKOBAasi MIOBEPXHOCTbD.

Cdepa u map: UEHTp, paauyc, AUAMETP; IJIOIIAb MOBEPXHOCTU C(hepHl.
B3aumnoe pacnonoxkenue chepbl U MIOCKOCTU; KacaTedbHas TIOCKOCTh K cdepe;
Iomaab chepsl.

N300pakeHue Ten BpalleHus Ha TIOCKOCTH. Pa3BEépTka MUIIMH/pA U KOHYCA.

KomOunanuu Ten BpalieHUs W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OTMHMCaHHBIA OKOJIO cdephl; chepa, BmHcaHHAsT B MHOTOTPAHHUK, WIH TeEIO
BpalleHUs.

[Tousitue 06 06BEMe. OcHOBHBIE CBOICTBA 00BEMOB Tel. Teopema 06 00BEME
MPSMOYTOJIBHOTO Tapajuienenunena u ciaeactBus u3 He€. OO0bEM ummHApA,
KoHyca. O0BEM I1apa U IIoIaib cepsol.

[lonobubsie Tena B mpocTpaHcTBE. COOTHOIIEHUS MEXIY IUIOIIAIIMHU
MOBEPXHOCTEH, 00BEMaMU MTOTOOHBIX TEJ.

Ceuenusa wmwinHApa (MapaUIebHO W NEPHEHAMKYJSIPHO OCH), CEUYEHHUS
KOHyca (MapajieIbHOE OCHOBAHHMIO M TPOXOJIAINEE Yepe3 BEPIIUHY), CCUCHHS
niapa.

BekTOopbl U KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha m1ockocTH U B pocTpaHcTBe. CI0XKEHUE U BBIYUTAHHE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha yucio. Pa3noxkeHue BeKTopa 1o TpéM HEKOMILTaHAPHBIM
BekTopaM. IIpaBwino mapamienenunena. Pemenuwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM TMpaBUJl JEUCTBUUA € BekTopamu. [IpsamoyronbHas cucrema



KoopauHat B mnpoctpaHcTBe. Koopawnatel Bektopa. [lpocreiimme 3agaum B
KOOpAMHATAX. YToJl MexAy BeKkTopamu. CKalsIpHOE IPOU3BEIAEHUE BEKTOPOB.
Brrunciienne yrnoB Mexay NpsMbIMU U IDIOCKOCTSIMU. KoopAauHATHO-BEKTOPHBII
METOJ NIPU PEMIEHUHN TEOMETPUUECKUX 3a/1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JlugyHoCTHBIE pe3yNbTaThl OCBOCHHS TMPOrpaMMbl  y4eOHOTO IIpeaMeTa
«Maremarnka» XapakTepu3yoTCs:

I'paxxnanckoe BocniMTaHue:

c(hOpPMHUPOBAHHOCTHIO TPAXKIAHCKOM TO3UIIMK 00yJaIOIMEerocss Kak akTUBHOTO
U OTBETCTBEHHOIO WIEHAa POCCHUHCKOr0 OOIIECTBA, MPEJACTABICHHEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBJICHUH,
OpoIeayp TpaxIaHCKOro oOImiecTBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHUEM
B3aMMOJICHCTBOBaTh C COLMAIBHBIMU HWHCTUTYTAMU B COOTBETCTBUU C HX
GYHKIUAMHA 1 HA3HAYCHUEM.

ITaTpuoTnvecKkoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKON TPaKIAHCKON ACHTUYHOCTH, YBOKCHHS K
MPOILUIOMY Y HACTOAILIEMY POCCUMCKON MAaT€MaTUKHU, IIEHHOCTHBIM OTHOILLICHUEM K
JTOCTHXKEHUSM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUYECKOM IIKOJBI,
K MCIOJIb30BaHHMIO ATHUX JOCTH)KEHHH B JPYTUX HayKaX, TEXHOJIOTHSX, cdepax
SKOHOMMKH.

JlyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAaHUEM JTYXOBHBIX LIECHHOCTEM POCCUHCKOTO HapoJa;
c(hOpPMHUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUS, HATHUUYECKOTO  TOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM NPUMEHEHUEM JOCTHUKEHUN HAYKU U JEATEILHOCTHIO
y4€HOT0; 0CO3HAHUEM JIMYHOTO BKJIa/Ia B TIOCTPOCHUE YCTOMUHMBOTO Oy IYIIIETO.

IcTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKUM OTHOIIEHHMEM K MHpPY, BKJIIOYasi 3CTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEN, O00BEKTOB, 3ajady, peLICHUN, pacCyKICHUN;
BOCIIPUMMUYHMBOCTBHIO K MATEMAaTUYECKUM acClEeKTaM pa3InyHbIX BUJIOB UCKYCCTBA.

du3nvecKkoe BOCNUTAHUE:

chOPMHUPOBAHHOCTHIO YMEHHUS TPUMEHSITh MaTeMaTUYeCKUEe 3HaHUS B
HWHTEpecax 3/I0pOBOTO M O€30TacCHOTO 00pa3a KU3HH, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3J0pOBbIO (370pOBOE€ INMHUTaHHE, COATAHCUPOBAHHBIM PEXKUM 3aHATUH U

OTABIXA, peryJsipHas duznyeckas AKTUBHOCTb); ¢uzngeckoro
COBEPLICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-03/10POBUTEILHON
NEATEIBHOCTBIO.

Tpynosoe Bociutanue:

TOTOBHOCTBIO K TPY.Zy, OCO3HAHHEM IICHHOCTH TPYAOIIOOHS; UHTEPECOM K
pazauuHbBIM  chepaM  MPOPECCHOHANBHON  JIEATEIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W e€ TPWIOKCHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BHIOOD
Oymymieii mpodecCMd W PEalM30BBIBATh COOCTBEHHBIC JKM3HCHHBIC IIJIAHBI;



TOTOBHOCTRIO M  CIOCOOHOCTBIO K MaTeMaTH4ecKOMy OO0pa3oBaHUIO U
caMOO0pa30BaHUI0 HAa MPOTSHKEHUU BCEM >KU3HHM; TOTOBHOCTHIO K AKTUBHOMY
YUYACTHIO B PEUICHUM MPAKTUYECKUX 3a]1a4 MATEMATUYECKOW HAIPABICHHOCTH.

JKO0JIOrHYecKoe BOCIIUTaAHHE:

c(hOPMHUPOBAHHOCTHIO IKOJIOTHUECKON KYJIbTYphl, MOHUMAHHEM BIIUSHUS
COLMAITBHO-?PKOHOMUYECKUX MPOILIECCOB HA COCTOSIHUE MPUPOTHOU M COIUATILHOU
Cpedbl, OCO3HAHMEM TJOOAIBHOTO XapakTepa JKOJOTUYECKUX MpoOJieM;
OpPUCHTAIIMEN HAa NMPUMEHCHUE MAaTEMaTHUYECKUX 3HAHWUW Ui PEIICHHUS 3a]1a4 B
00JIaCTH  OKpY’KalIled cpenpl, IUIAaHUPOBAHMUS TOCTYIIKOB U OICHKH HX
BO3MOYKHBIX MOCIIEICTBUN 1711 OKPYKAIOLIEN CPEabI.

[{eHHOCTH HAYYHOTO TO3HAHMS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAYKHM W  OOIIECTBEHHOM TMPAKTUKH, MOHUMaHUEM
MaTeMaTUYeCKOM HayKd Kak cdepbl 4YeI0BEUECKOW eATEeNIbHOCTH, JTarloB €&
Pa3BUTUS WM 3HAYUMMOCTH JUISl PA3BUTUS LIMBWIM3ALMU; OBJIAJCHUEM SI3BIKOM
MaTEeMaTUKH WU MaTeMaTUYECKOW KyJIbTypOH KakK CpEICTBOM MO3HAHUA MHPA;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYIO M HCCIEAOBATEIBCKYIO JEATEIBLHOCTD
WHJAUBHUIYAIIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

MeranpenMeTHble pe3yJbTaThl OCBOCHHSI MPOrpaMMbl Y4eOHOrO MpeaMera
«Maremartuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
oelicmeusMuU, YHUBEPCANbHbIMU Pe2YNAMUBHBIMU OeUCMBUMU.

1) Vuusepcanvnvie  nosnasamenvhvle  Oelicmsus, — 0becneuusarom
Gdopmuposarue 6a308bIX KOSHUMUBHBIX NPOYECCco8 00yuarouuxcs (oceoeHue
Memoo08  NO3HAHUSL — OKpYJcalowe2o  Mupa,  NpuMeHeHue  J102UYECKUXx,
uccne008amenbCKux onepayull, ymeHuti pabomamso ¢ uHgopmayueti).

ba3oBble Jiornueckue aeiicTBUA:

e BBUIBJISITh U XAPAKTEPU30BATH CYIIECTBEHHBIC MMPU3HAKA MATEMATHUYECKHUX
O0OBEKTOB, TMOHSTHH, OTHOIICHHN MEXIy MOHATUIMH; (POPMYITUPOBATH
ONpEIECICHNUS] TOHATHM; yCTAHABIWBATh CYIIECTBEHHBIM  MIPU3HAK
KJ1accupuKaIlii, OCHOBAaHUS [JI1 OOOOIIEHHUS W CPaBHEHMS, KPUTEPHH
MIPOBOJMMOTO aHAJIN3a;

e BOCHOPUHUMATH, (OpMyIHpOBaTH U  NPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPJIUTEIIbHBIC W OTpUIATCIIbHBIC, €IWHUYHBIC, YacTHBIC W OOIIHe;
YCIIOBHBIE;

e BBIBIISITH  MATEMATHYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBS3U W
MpOTUBOpEUHss B (pakTaxX, JaHHBIX, HAOTIONCHUSAX U YTBEPKJICHHSIX;



npeayiaraTb  KpUTEPUU  JUIA  BBISIBICHUS  3aKOHOMEPHOCTEH  H
IIPOTUBOPEYHI;

e JI€NIaTh BBIBOJIBI C HCIIOJb30BAHUEM 33aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHJIYKTUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUEHUH 110 aHATIOTHH;

e IIPOBOJMTH CaMOCTOSITEJILHO JI0Ka3aTeIbCTBA MaTeMaTH4eCKUX
YTBEPKJECHUMN (TIpsIMbIE U OT MPOTHUBHOTO), BHICTPauBaTh apryMEHTAIIUIO,
MPUBOJIUTH TMPUMEPHl U KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CY>XJI€HUS U BBIBO/IBI;

e BBIOMpaTh CHOCOO pelleHus y4eOHOM 3amauu (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIIEHUs, BBIOMpaTh HaMbOOIEe TMOAXOMANIUNH C Y4ETOM
CaMOCTOSITEJIBHO BBIJIETIEHHBIX KPUTEPUEB).

Ba3oBLIe ucciienoBarebLCcKye 1€ CTBUA:

e HCIIOJb30BATh BOIPOCHI KaK HCCIEAOBATEIbCKUII MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOMPOCH], (UKCUPYIOIIUE MPOTUBOpEUUE, MpodiIemy,
yCTaHAaBIMBaTh  HCKOMO€ MW  JaHHOe, (OpMHUPOBATh  THUIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITENIbHO CIUTaHUPOBAHHBIM AKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAaHOBJIEHHIO OCOOEHHOCTEH MAaTeMaTH4eCKOTo
o0beKTa, SBJICHUS, TPOIECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXKITY
00BbEKTaMHU, SBJICHUSIMH, POLIECCAMMU;

e CaMOCTOSITENBHO (HOPMYIHUPOBATh 0OOOIIEHUS U BBIBOJIBI 10 pe3ybTaTaM
NpOBEAEHHOIO0 HAOJIO/ICHUS, UCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYUYEHHBIX Pe3yIbTaTOB, BEIBOJIOB U 000OIIECHNUIA;

e TMPOTHO3MPOBATH BO3MOYKHOE PAa3BUTHE MPOIIECCA, a TAKXKE BBIIBUIAThH
MPEANOIOKEHHS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pab6ora ¢ nndopmanueii:

e BBIBIATH AeUIUTHI MHGOPMALIUM, JAHHBIX, HEOOXOAMMBIX I OTBETA
Ha BOIPOC U JUIsl pEUICHUS 3a/1a4u;

e BBIOMpaTh HMHPOPMAIMIO W3  HUCTOYHHUKOB  PA3IUYHBIX  THUIIOB,
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH MHOOPMALIUIO
Pa3TUYHBIX BUIOB M ()OPM TIPEACTABIICHHS,

e CTPYKTYpHpOBaTh MH(OPMAIINIO, TPEACTABIATh €€ B pa3IN4HbIX (opmax,
WJUTIOCTPUPOBATH TpaduyuecKy;

e OIICHUBATH HaAEKHOCTh uH(pOopMaLMH o CaMOCTOSITEILHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvhvie KOMMYHUKAMUGHble  Oelicméusi,  0becneuusaom

chopmupo8aHHoCmb COYUATLHBIX HABLIKOG 00YUAIOUWUXCHL.

Oo0wmenmne:



BOCIIPUHUMATh M  (OPMYJIHMPOBAaTH CYXKJIEHHUS B COOTBETCTBHUHM C
YCJIOBHUSIMU U LEJIIMU OOIIEHHMS; ICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOYKY 3PEHMS B YCTHBIX U INMCBMEHHBIX TEKCTaxX, /1aBaTh IOSCHEHUS IO
XOJly pelIeHus 3a/1a4yi, KOMMEHTUPOBATh MOJTYyYEHHBIN pe3yJIbTar;

B X0JIe 00CY>XJIeHUS 3aJ]aBaTh BOIPOCHI MO CYLIECTBY 00CYK1a€MOW TEMBI,
poOJIeMbl, pelaeMoy 3a/1auu, BbICKA3bIBAaTh MJI€U, HALIEJICHHBIE HA MMOUCK
pElIeHUs; COMOCTaBIATh CBOU CYXIECHHUS C CYXACHHSIMH JPYTHUX
YYaCTHUKOB Juaiiora, oOHapy»KuMBaTh Pa3IMdUe M CXOJCTBO MO3MIIMIA; B
KOPPEKTHOM (popMe (popMyIrpoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS,
NPEACTABIATh  PE3yJbTAThl  PEIIEHWs  3aJadyd,  JKCIEpPUMEHTA,
UCCIIEIOBaHMs,  TNPOEKTa;  CaMOCTOSITEIbHO  BbIOMparh  dopmar
BBICTYIUIEHMSI C YUETOM 3a/1a4 NPE3EHTAlMU U 0COOEHHOCTEN ay TMTOPHUH.

CoTpynHHYECTBO:

3)

MOHMMATh W HCIONB30BaTh  NPEUMYIIECTBA  KOMAHAHOH |
WHIUBUTy ATBHON PaOOTHI MPU PEIICHUH YIEOHBIX 3a7a49; MPUHUMATD 11EITh
COBMECTHOH JCSITENbHOCTH, IUIAaHUPOBATh OPTaHHU3AI[MI0 COBMECTHOMN
paboThI, pacripeiensaTh BUABI padOT, TOTOBAPHUBATHCS, 00CYKIaTh MPOIIECC
U pe3yibTar paboThl; 0000111aTh MHEHHUSI HECKOIBKHX JIIO/ICH;
y4acTBOBaTh B IPYIIOBBIX (popMmax paboTsl (00Cyk1eHUs, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMBD» W HWHBIC), BBIMOIHATH CBOIO YacTh pabOTHI U
KOOpJIMHUPOBaTh CBOW JICUCTBUSI C JPYTUMHU YJIE€HAMU KOMAaHJbI;
OIICHMBATh KAaYECTBO CBOETO BKJIaJa B OOIIM MPOIYKT MO KPHUTEPHUSIM,
chOpMyITUPOBAHHBIM YIACTHUKAMHU B3aUMOICHCTBHSI.

Vuueepcanouvie  pezynamuenvie  Oeiicmeus, obecneuusarom

Gdopmuposarue cmMbiCO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUYHOCTIU.
Camoopranuzamnus:

COCTAaBIISITh TUIAH, AJITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 PEIICHUS
C Y4€TOM UMEIOITUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C Y4ETOM HOBOU
nH(pOopMaIUu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMU TIO3HABAaTEIbHOW pedaekcur Kak OCO3HAHUS
COBEPIIAEMBIX JEHCTBUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIAJETh CHOCO0AMU  CaMONPOBEPKH, CAMOKOHTPOJA Ipoliecca U
pe3ysibTara peluieHus MaTeMaTHIECKOM 3a/1a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IIPU PELICHUHU
3a1a4M, BHOCUTHb KOPPEKTUBBI B JIESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSTENBLCTB, JAHHBIX, HAMIEHHBIX OIITMOOK, BBISIBIEHHBIX TPYIHOCTEH;



e ONCHHBATH COOTBCTCTBUC PC3yJibTaTa MLNCIW HW YCIIOBHIM, OOBSICHATH
MNPUYXHBI JOCTHIKCHHA WJIM HCAOCTHIKCHHA PC3YJIbTATOB IACATCIBbHOCTH,
HaXOIUTb OIHH6Ky, AaBaTb OICHKY HpI/IO6p€TéHHOMy OIIBITY.

INPEAMETHBIE PE3YJIbTATDBI

10 KJTIACC

OrneprpoBaTh NOHATUSAMHU: TOUYKA, MPSIMast, INIOCKOCTb.

IIprMeHATh aKCHMOMBI CTEPEOMETPUM M CIEACTBHS W3 HUX IIPU PELICHUH
r€OMETPUYECKHX 3a]adu.

OnepupoBaTh NOHATUAMU: NAPATUIETBHOCTh U NEPIIEHIUKYISIPHOCTD IPSIMBIX
U IIJIOCKOCTEH.

KnaccuduinmpoBaTh B3aMMHOE PpACIONIOKEHUE NPAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarb NOHATHAMH: JABYTPaHHBIA Yroji, TPpaHd ABYTPAaHHOTO YIUa,
pedpo IBYTPaHHOTO yTJla; JUHEHHBIM Yrojl JBYIPaHHOIO yIJla; rpaaycHas Mepa
JIBYT'PAHHOTIO yTIJIa.

OneprpoBaTh NOHATUSMH: MHOTOIPDAHHUK, BBINYKIBIA W  HEBBITYKIJIBIA
MHOTOTPAHHUK, AJIEMEHTHI MHOTOTPAHHUKA, TPABUIbHBIA MHOTOTPAHHHUK.

Pacno3naBaTh OCHOBHBIE BHJABl MHOTOIPAHHUKOB (MHpamMuia; Npu3Ma,
IpsIMOYTOJIbHBIN Napajuiesenunes, Kyo).

KnaccupunupoBat ~ MHOTOTpaHHUKH,  BbIOMpass ~ OCHOBaHHUS  JJId
kjaccu(ukanuu (BBINYKJIbIE M HEBBITYKJIbIE MHOTOTPAHHUKHU; TPABHIIbHbBIE
MHOTOTPAHHUKH; IPSIMBIE U HAKIIOHHBIE MPU3MBbI, TapaJIJICIICTIUIIE b ).

OnepupoBath MOHATHUAMH: CEKYIIAsl INIOCKOCTh, CEYEHNE MHOTOIPaHHHUKOB.

OOBIICHATH NPUHIUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIBb3YsI METOJ] CIIEJOB.

CtpouTh ceyeHHUs MHOTOIPAHHUKOB METOJOM  CJIE€I0B, BBINOJHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUIYpP: BUA
CBEpPXY, COOKY, CHU3Y.

Pemars 3aaun Ha HaXOXKJECHUE TEOMETPUUECKUX BEIIMYUH MO 00pa3liaM Wiu
QIrOpUTMaM, IPHUMEHSS HW3BECTHbIE AHAIUTHYECKUE METOAbl IIPU PELICHUHU
CTAaHJAPTHBIX MAaTEMAaTUYECKUX 3a7a4 HA BBIYMCICHUE PACCTOSHUM MEXIY ABYMS
TOYKAMH, OT TOYKM JO IMpsAMOH, OT TOYKH [JO IUIOCKOCTH, MEXIY
CKPEIIHUBAIOIIUMHUCS MPSIMBIMHU.

PemaTe 3a1aun Ha HAXOXKIEHUE T€OMETPUUYECKUX BEIIMUMH 10 00pa3laM WIH
QITOpUTMaM, IIPUMEHSS W3BECTHBIC AHAIUTUYECKUE METOAbl IIPU DPELICHUU
CTaHJAPTHBIX  MAaTEMaTMYECKMX 3aJad HAa  BBIYMCIEHUE YIJIOB  MEXIY
CKPCILIMBAIOIIMMUCSA TNPSIMBIMH, MEXKAY TMPSIMOM UM  IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boraucnsate 00BbEMBI M IDIOIIAIM NOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3MA,
nMpaMujia) ¢ MNOpUMEHEHHEeM (OpMyJ; BBIYHCIATH COOTHOLIEHUS MEXAY
IUIOLIA/ISIMUA TOBEPXHOCTEH, 00bEMaMU MOIOOHBIX MHOTOTPaHHHUKOB.

OnepupoBarth NOHATUSAMHU: CHUMMETPUS B MPOCTPAHCTBE; ILEHTP, OCh H
IUIOCKOCTh CUMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (DPUTYPBHI.

W3BnekaTh, MpeoOpa3oBbIBaTh M HWHTEPHPETHPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTaBICHHYIO Ha yepTexax U
PUCYHKaX.

[IpuMenaTh reoMerpuueckue QaxkThl ISl PEIICHUS] CTEPEOMETPUUYECKUX
3aJ1a4, MPEeANoJaraloluX HECKOIbKO [IaroB PELIEHUs, €CIU YCIOBUS TPUMEHEHUS
3aJlaHbl B IBHOM (hopme.

[TpumensaTs mpocTEHIIME NPOrpaMMHBIE  CPEACTBA M AJIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI IIPU PEILIEHUH CTEPEOMETPUUYECKHX 3a/a4.

[TpyBOoaNTE NpUMEPHl MAaTEMaTHMYECKUX 3aKOHOMEPHOCTEM B MNpUPOJE HU
’KU3HH, PACIIO3HABATh MTPOSIBJIEHUE 3aKOHOB FT€EOMETPUHU B UCKYCCTBE.

[IpuMeHATh MONydYEHHbIE 3HAHUS Ha NMPAKTHUKE: aHAIU3UPOBATh pPEaJbHBIC
CUTyalldd M NPHUMEHATb H3yYEHHBIE MOHATUS B MpPOILECCE IOUCKA PELICHUS
MareMaThu4ecku CQHOPMYIUPOBAHHONW MPOOJIEMBI, MOJECIUPOBAaTh pEaIbHBIC
CUTyalluM Ha S3bIKE TE€OMETPUM, HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIN C
MCII0JIb30BaHUEM F€OMETPUYECKHX MTOHATUI U TEOPEM, arnmnapara ainreOpsl; penarb
IPaKTUYECKHE 3a/1a4U, CBA3AHHBIE C HAXOKIECHUEM T€OMETPUUYECKUX BEJIMUYNH.

11 KVIACC

OmnepupoBaTh TOHATUSAMHU: UWIMHIPUYECKAs TOBEPXHOCTh, 0OOpasylomiue
WIMHAPUYECKON  MOBEPXHOCTH;  IWIMHJADP;  KOHMYECKass  IMOBEPXHOCTH,
oOpasytolre KOHNIeCKO MOBEPXHOCTH, KOHYC; chepudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpaieHus (IWIMHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI OTYUYEHUS TeJl BpAILlCHUS.

KnaccudunupoBars B3auMHOE pacrosiokeHue cepsl U MI0CKOCTH.

OmnepupoBaTh MOHATUSMU: IIAPOBON CETMEHT, OCHOBAaHHE CETMEHTA, BHICOTA
CeTMEHTa; MIAPOBOM CJIOM, OCHOBAaHUE IIAPOBOTO CJIOS, BBHICOTA IIAPOBOTO CIIOS;
IaPOBOM CEKTOP.

Boruncnare 00BEMBI M IUIOHNIAAM  TOBEPXHOCTEH TEN  BpalICHMUS,
reOMETPUUECKUX TeJl C MPUMEHEHUEM POopMy.

OnepupoBaTh MOHATHSIMH: MHOTOTPAHHUK, BIOHUCAaHHBIK B chepy u
ONMCAaHHBIM OKONO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAaHHUK WM TEJO
BpaIleHusl.

Bb4MCasATh COOTHOLIEHUS MEX]y IUIOMAASIMU MOBEPXHOCTEH U 0O0bEMaMu
0JI00HBIX TEJl.



N3o06paxaTs u3ydaemble GUTYpBl OT PYKH M C NPUMEHEHHEM MPOCTHIX
YEpPTEKHBIX UHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB IMPOCTHIX 0OBEMHBIX
quryp: BUI cCBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPALICHUS.

W3Bnekarb, HWHTEPHPETUPOBATH U MpeoOpa3oBbIBaTH HHMOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTaBICHHYIO Ha yepTexax U
PUCYHKAX.

OnepupoBath MOHATHEM BEKTOP B POCTPAHCTBE.

BpInonHATE  [EUCTBUSA  CIOKEHUST BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOKEHUS BEKTOpa Ha YUCIIO, OOBICHITh, KAKUMH CBOWCTBaMHU OHU 00J1a/1a10T.

ITpuMeHATh paBuIiIO NapajuleeuIeaa.

OnepupoBarh NOHATUAMU: 1€KapPTOBbI KOOPAMUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJyJlb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAWUHATBHI BEKTOpa, YroJ MEXAY
BEKTOPAaMU, CKJISIPHOE IIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHbIE
BEKTOPBI.

HaxonuTb cyMMy BEKTOPOB U IPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXKIY
BEKTOpAaMH, CKaJspHOEC IPOU3BEACHUE, paCKIaAbIBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOpPaM.

3ajaBarh INIOCKOCTh YPABHEHUEM B ICKaPTOBOW CUCTEME KOOPIMHAT.

[IpuMeHATh TeoMeTpuuecKkue QakTbl ISl PEHICHHS CTEPEOMETPUYECKHUX
3a/1a4, PEANOJIArarolliX HECKOIBKO IIaroB PELICHUs, €CIIA YCIOBUS IIPUMEHECHUS
3aJlaHbl B SIBHOM (hopMme.

Pemare mpocreimme reoMeTpudecKue 3aadyd Ha NPUMEHEHHE BEKTOPHO-
KOOpIMHATHOI'O METOAA.

Pemate 3amauM Ha [0Ka3aTeNbCTBO MATEMAaTUYECKUX OTHOILICHUU W
HaXO0X/ICHNE T€OMETPUUECKUX BEJIUUMH 10 00pa3laM Wi aJlfOPUTMaM, PUMEHSS
V3BECTHBIE METO/IBbI IIPU PELICHUN CTAHAAPTHBIX MaTeMaTUYECKUX 3a/]ay.

IIpruMeHATh  NpPOCTEHIINE MPOrpaMMHBIE  CpPEICTBA U JJIEKTPOHHO-
KOMMYHUKAIMOHHBIE CUCTEMBI IIPU PEILIECHUN CTEPEOMETPUUYECKUX 3a1ay.

IIpuBoauTh NpUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOAEC W
YKU3HHU, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

IIprMeHATh MOJIYyYEHHBIE 3HAHWS HA IPAKTUKE: aHAIU3UPOBATH pPEAJIbHBIC
CUTyallUd U IPUMEHATH H3Y4YEHHBIE IIOHATHS B IPOLIECCE IIOMCKA pPELICHUs
MareMaTHu4ecku CQHOPMYIMPOBAHHONW MPOOJIEMBbI, MOJECIUPOBAaTh pEaIbHBIC
CUTyallud Ha A3BIKE TIE€OMETPUH, UCCIEN0BATh IIOCTPOEHHBIE MOJIEIU C
MCII0JIb30BaHUEM F€OMETPUYECKHX MTOHATUI U TEOPEM, arnmnapara ainreOpsl; pemarb
IIPAKTUYECKUE 3a[1a41, CBA3AHHBIEC C HAXOXKICHUEM T€OMETPUYECKUX BEIIMYUH.



TEMATHNYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kontpoabnsie | IlpakTuyeckue
n/n NporpaMMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTbI
pecypchl
bu6nmmorexa [IOK
1 B 1
BEAICHHE B CICpEOMETPHIO 0 https://m.edsoo.ru/1c209e37
5 IIpsiMble U MIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnmnoreka [JOK
[TapanienbHOCTh NPAMBIX U MIJIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [leprieHIUKYIAPHOCTH NPSAMBIX U 12 bubnmnoreka [IOK
IJI0CKOCTEN https://m.edsoo.ru/1c209e37
bu6nunorexa [IOK
4 10 1
VYribl MeXy TPSMBIMH U IJIOCKOCTAMU https://m.edsoo.ru/1c209e37
bu6nunorexa [IOK
5 M 11 1
HOTOTpatHuKd https://m.edsoo.ru/1c209e37
n bubnuorexa [JOK
6 06 9 1
PEMPT MHOTOTPATHHIOR https://m.edsoo.ru/1c209e37
7 [ToBTOpEHUE: CEYCHUS, PACCTOSIHUS U yTIIBI 4 1 bubmorexa [IOK
P ) P y https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KITACC

KounuecTBo yacoB DJIeKTPOHHbIE
HanMmeHOBaHUE pa3aeoB H TEM ndpoBbie
Ne n/m pasi Kontpoabnbie | IlpakTnueckue (1pp )
NporpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
bubnmuorexa [JOK
T 12
©J1a BpallieHuA https://m.edsoo.ru/1c209e37
but6mmorexa [IOK
. 1
ObnEmbt TeN > https://m.edsoo.ru/1c209e37
BexTopbl 1 KOOpAMHATEL B IPOCTPAHCTBE 10 1 Enbmmorexa ITOK
p PA pocTp https://m.edsoo.ru/1c209e37
[ToBTOpEeHue, 06001IEHNE, 7 1 bu6morexa [IOK
cUcTeEMaTHU3allus 3HAHUI https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




ITOYPOYHOE IINTAHUPOBAHHME

10 KUIIACC
KosnuecTBo yacos DJIEKTPOHHbIE
Ne Hara nupposbIe
Tema ypoka KonTpoabnbie | IlpakTudeckue
n/n Bceero u3yuyeHusi | oOpasoBaTejbHbIE
padoThI padoThI
pecypcsbl
OcHOBHBIE TIOHSTHUS CTEPEOMETPHUU:
TOYKa, MPAMasi, MI0CKOCTH,
npoctpancTBo. [IpaBuna
1 I/IEO6TE)KCHI/I$I Ha puc HKax: 1 bubamorexa LIOK
p pucy o https://m.edsoo.ru/aecc77cd
M300paxXeHUs MII0CKOCTEH,
NapajuiesIbHbIX MPSIMBIX (OTPE3KOB),
CepellMHbI OTpe3Ka
[TonsTus: nepecexaromecs
2 MIJIOCKOCTH, NEepeceKaromecs npsamas 1 bubmmorexa [IOK
> 1EP P https://m.edso0.ru/2d8a9c99
U TUIOCKOCTb
[TonsTus: nepecexkaronmecs
3 IUIOCKOCTH, MTepeceKaronuecs npsamas 1 bubmmorexa [IOK
> HEP P https://m.edsoo.ru/db685e73
U TIOCKOCTb
3HAKOMCTBO C MHOTOTPAaHHUKAMHU,

4 n300pa’keHue MHOTOI'PaHHUKOB Ha 1 bubnmnorexa [IOK
PUCYHKaX, Ha MPOEKIIMOHHBIX https://m.edso0.ru/a63959ed
gepTrexax
HavanbHble cBeneHus o Kkyoe u

5 OUpaMUe, UX pa3Bé TKI/IZI MO 1 bubmmorexa HOK

p » 11X PasBep ' https://m.edsoo.ru/b30dff38
CeueHHst MHOTOTPAHHUKOB
bubmnorexa IIOK
6 Hauanwshbie cBegenus o kybe u 1
A Y https://m.edsoo.ru/3d8ffd32



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32

NUpaMue, X pa3BEPTKH U MOJEIH.
CeueHHs1 MHOTOTPAHHUKOB

TTousTrie 00 aKCHOMATHYECKOM

7 oCTpoe cTepeome aKCHO bubamorexa LIOK
i HUH CT METPHUHU: aKCHUOMBI
P P P https://m.edsoo.ru/0cc5c4fe
CTEpEOMETPHUU U CIEJCTBUS U3 HUX
[TonsiTHe 00 akKCHOMATHYECKOM
8 MOCTPOCHUH CTEPEOMETPHH: AKCHOMBI bubmorexa OK
P P TPHIE https://m.eds00.ru/239c8cb4
CTEpEOMETPHUU U CIEACTBUS U3 HUX
[TonsaTne 06 akCMOMaTHYECKOM
9 MMOCTPOCHUH CTEPEOMETPHUH: AKCHOMBI bubmorexa LIOK
P P pHi: https://m.eds00.ru/65c6b106
CTEPEOMETPHUH U CIEJCTBUS U3 HUX
[TonsiTie 06 aKCHOMATHYECKOM
10 MMOCTPOCHHUH CTEPEOMETPUHN: AKCHOMBI bubmmorexa [IOK
P P TP https://m.eds00.ru/258fc245
CTepEOMETPUH U CIEJCTBUS U3 HUX
B3anMHoOe pacnosioxkeHue npsiMbIX B
11 IIPOCTPAHCTBE: MEPECEKaroImecs, bubnmnoreka [JOK
MapaJyieIbHbIC U CKPEIIMBAOIINECS https://m.edso00.ru/1a2520f6
psIMbIE
[TapannenbHOCTb MPSIMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE:
12 napajuieJIbHbIC MPSMbIE B bubmorexa OK
p p . https://m.edsoo.ru/93ad36b3
IPOCTPAHCTBE; MaPaIEIbHOCTD TPEX
IPSIMBIX
[TapannenbHOCTb NPSMBIX U
13 IJTOCKOCTEMN B MPOCTPAHCTBE: bubnuorexa [JOK
[TapannenbHOCTh NPSIMON 1 https://m.edsoo.ru/ee1d19b9
TIJIOCKOCTH
bubnuorexa [JOK
14 VYTIIBI C COHAINPABICHHBIMU R

https://m.edsoo.ru/9f4071b9



https://m.edsoo.ru/0cc5c4fe
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https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9

CTOPOHAMH

15 VYron Mexay npsiMbIMu B bubnuorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYroa Mexay npsMbIMHU B bubnmoreka [JOK
MIPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapannenbHOCTh INIOCKOCTEMN: bubnnoreka [JOK
NapasulelIbHbIE TUIOCKOCTU https://m.edsoo.ru/2e18f255
18 CpoiicTBa napauienbHBIX MIOCKOCTEN bubmmorexa [IOK
P https://m.edso0.ru/e504d656
[Ipocreiimme npocTpaHCTBEHHbBIE
19 (urypsl Ha TNIOCKOCTH: TETPad bubmmorexa LOK
P $ TETPEAAP, https://m.edso0.ru/4a28dc02
KyO, mapasenenune/
. bubnuoreka [JOK
20 Hoctpoetiite ceuerit https://m.edsoo.ru/1d434d0f
bu6nunorexa [IOK
21 I1 i
OCTPOCHE CeteHit https://m.edsoo.ru/ec26fe5d
KonTponsHas pabota no teme
29 "[IpsiMbIE U MIIOCKOCTHU B bubnmnoreka [JOK
npoctpaHcTie. [lapamienbHOCTh https://m.edsoo.ru/9a0a9e56
NPSMBIX U TJIOCKOCTEH"
[IepneHIUKyYIAPHOCTD NPSIMOHN U
23 HH(I))CKOiH'};'Ie pneH UK IJ)Ifi HBIC bubnuorexa LIOK
- HEPHCHIIKY AP https://m.edsoo.ru/b19f6a5d
IpsIMbIE B IPOCTPAHCTBE
24 [IpsimMble mapaensHble U bubnmnoreka LIOK
MEPIEeHAUKYISIPHBIE K IIJIOCKOCTH https://m.edsoo.ru/0ac11c95
95 [IpsiMble mapannenbHbie U bubnmoreka [JOK
MEePIEHAUKYJIISPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak neprneHauKyIIpHOCTH bubnuorexa [JOK



https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
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MPSIMOX U MIJIIOCKOCTH

https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHMKyJISIPHOCTH bubnmnoreka LIOK
MPSIMOX U MIJIOCKOCTH https://m.eds00.ru/79165d15

98 Teopema o npsimoit bub6nnoreka LIOK
MEePNEeHIUKYISIPHON IIOCKOCTH https://m.edso00.ru/635c5087

29 Teopema o npsimoit bubnmnoreka [IOK
MEPIEHIUKYISPHON IIJIOCKOCTH https://m.edsoo.ru/bd374518

30 Teopema o mpsimMoit bubnmnoreka [JOK
NEepNeHANKYISAPHON MIIOCKOCTH https://m.edso0.ru/7d18834b
[eprienAUKYISIp ¥ HAKJIOHHBIE:

31 PAcCTOSIHHAE OT TOYKH J0 TUIOCKOCTH, ngg;;fg;?ﬁg 347743
PacCTOSIHUAE OT IPSIMOM JIO TUIOCKOCTH — '
[leprieHAUKYISIP U HAKIOHHBIE:

32 paccTosiHuE OT TOYKH JI0 TIIIOCKOCTH, E;IS;II//I;T:;;)??U}; 6fefadd
pPacCTOSIHUE OT IMPSIMOM JI0 TUIOCKOCTH " '
[eprieHAUKYISIp ¥ HAKJIOHHBIE:

33 paccTosiHUE OT TOYKHU J0 TIOCKOCTH, ﬁgggg&fg;ggi%?bs%
PacCTOSIHUE OT NPSIMOM JI0 TUIOCKOCTH — '
[leprieHAUKYIISIp ¥ HAKJIOHHBIE:

bu6 OK

34 paccTosiHUEe OT TOYKH /0 TIOCKOCTH, h::p;;r?qT:(;(;Ic;[ru Idbee22be
PACCTOSIHUE OT NPSAMOM J10 MIOCKOCTH " '

35 VYTriabl B IPOCTPAHCTBE: YIOJI MEKIY bubnmnoreka [JOK
MPSIMON U TIOCKOCTBIO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHbBIN yToOJI, JUHEHHBIA yTroJI bubnmnoreka [JOK
JIBYTPAHHOI'O yIJjia https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHBIN yroJI, TMHEHHBIN YroJl bubnmnoreka [JOK
JBYI'PaHHOI'O yIjla https://m.edsoo.ru/c7c777ed

38 [lepnieHAUKYISPHOCTD MIIOCKOCTEH: bubnmnoreka [IOK



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
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HPpU3HAK NEPIECHANKYIIAPHOCTHA ABYX
IJIOCKOCTEN

https://m.edsoo.ru/ec3e2da3

[lepneH IMKyIApHOCTD INIOCKOCTEM:

Bbubmnotexa IJOK

39 fpHsHaK HevaeHﬂHKyMpHOCTH ABYX https://m.edsoo.ru/ed9e2a8e
MJIOCKOCTEH
[leprieHIUKYASAPHOCTD MIIOCKOCTEH:
40 MIPU3HAK NEPTICHINKYJISIPHOCTH JIBYX bubmorexa OK
. https://m.edsoo.ru/ba75dc57
IUIOCKOCTEN
41 Teopema o Tp€x nepneHANKYIApax bubmmorexa [OK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nepneHAUKYIApax bubmmorexa LIOK
https://m.edsoo.ru/52188a7d
43 Teopema o0 TpEX NepHeHIUKYIIpax bubmorexa OK
https://m.edso00.ru/9f246736
KontponbHas pabota mo temam
44 "[leprieHINKYIAPHOCTD MPSMBIX U bubnmnoreka [JOK
mIockocTel" u "YTIbl MEXIY https://m.edsoo.ru/5b971ef3
MNPSMBIMH U TUIOCKOCTAMM"
[TonsTHE MHOTOTPaHHUKA, OCHOBHBIE
3JIEMEHTHI MHOTOTpaHHUKA,
45 BBINTYKJIbIC U HEBBITYKJIbIC bubamorexa LOK
. https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKa
MHOTOTpaHHHUKa
[Ipusma: N-yronbHas npu3Ma; rpaHd U
46 OCHOBaHMS IPU3MBI; psIMas U bubnuorexa [JOK
HaKJIOHHAas! MPU3MBbI; O0KOBas U https://m.edsoo.ru/b4ad63ad
MOJTHASI TOBEPXHOCTH MPU3MBI
47 [Mapannenenunen, NpsIMOYTOJIbHbII bubnmnoreka [JOK

napajuiejaenumnea u €ro CBOMCTBA

https://m.edsoo.ru/8a7be683
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[Iupamupa: N-yroapHas nupaMuia,
rpaHd U OCHOBAHUE UPAMHUIbL;

48 SoKoBa OSTHAS TOBEPXHOC bubnmnoreka [JOK
KOBas M TIOJTHAS TOBEPXHOCTH
p N https://m.edsoo.ru/fblcd0a5
MUPaMUJIB; TPaBUIbHAS U yCeUEHHAs
nupaMua
[TpaBUIBHBIE MHOTOTPAHHUKU:
MOHATHE MTPABUIIBHOTO
49 MHOTI'OTPaHHUKA; IPaBUJIbHAS [TPU3Ma bubnmnoreka [IOK
Y IIPaBUJIbHAS IUPAMUJA; IPaBUIIbHAS https://m.eds00.ru/074c8865
TpeyTOJIbHAS MpaMH/IA U
IIpaBWIbHBIN TETpasap; KyO
[IpencraBnenue o MpaBUIbHBIX
50 MHOTOIPAHHUKAX: OKTAd Bubmaorexa ITOK
P ] P https://m.edsoo.ru/a0fdd5bf
JO0JeKadAp U UKOCAIP.
CummeTpus B IPOCTPAHCTBE:
CUMMETpPHS OTHOCHUTEIFHO TOYKH,
MPSIMOM, TNIOCKOCTH. DJIEMEHTBI bubnmnoreka [IOK
51
CUMMETPHUU B IIUPAMHU/JIAX, https://m.edsoo.ru/b9e777d9
napajuiesenuneax, MpaBUIbHBIX
MHOTOTpaHHUKaX
Bbluucnenune 371eMeHTOB
52 MHOI'OIPaHHHUKOB: pE€0pa, TMaroHaiIu bubamorexa LIOK
P + PEOPa, ’ https://m.edsoo.ru/6cdbecef
yTIIbl
[Tnomaap 60KOBOM MOBEPXHOCTH U
ITOJTHOW ITOBEPXHOCTHU IPSAMOI
53 IIPU3MEL, IUIOIIAAb OCHOBAaHUI bubmaorexa LOK
P ’ . ’ https://m.edso00.ru/37d84157
TeopeMa 0 GOKOBOI MOBEPXHOCTH
MPSIMOM IPU3MBI
54 [Tnomane 60KOBOM MOBEPXHOCTH U bubnnotexa IIOK



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
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MOBEPXHOCTH MPABUIBLHOU

MUPaMUIBI, TEOPEMa O TUIOIIAIH
OOKOBOI TOBEPXHOCTH YCEUEHHOM

https://m.edsoo.ru/5603e30b

MU PaMHUJIBI
55 KonrtponsHas pabota mo Teme bubnmnoreka [IOK
"MHororpanHuku" https://m.edsoo.ru/a95f5c04
N bubnuoreka [JOK
>6 Torsmie 06 00nEMe https://m.edsoo.ru/7ad0020b
.. bubmmotexa [{OK
7
> OObEM mHpaiEl https://m.eds00.ru/235171b3
N bu6mmoTexa [IOK
58 OOBEM mupamHaE! https://m.edsoo.ru/f47dfefd
N bubnuoreka [JOK
59 OOBEM mupamiE! https://m.edso0.ru/79¢10312
n bubnuoreka [JOK
60 OOBEM mupamHE! https://m.edsoo.ru/2faadc3f
n bubnuoreka [JOK
1
6 O0BEM mpu3MEI https://m.edso0.ru/79853608
.. bu6mmotexa [{OK
62 OOBEM mpH3MEL https://m.edsoo.ru/1e053890
.. bu6mmoTexa [{OK
63 06
HEM TPHIMBL https://m.edsoo.ru/482d3f51
64 KoHntpospHas paboTa mo teme bubnmnoreka [JOK
"OO0BEMBI MHOTOI'PAHHHKOB" https://m.edsoo.ru/28a6573c
[ToBTOpEeHnue, 06006IeHNE
65 CHCTEMaTH3allus 3HAHUM. bu6nmmorexa [IOK

ITocTpoenue ceueHuii B
MHOTOTpaHHUKE

https://m.edsoo.ru/098bedad
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[ToBTOpEeHUE, 0000IICHHE
CUCTEMAaTHU3allls 3HAHUI.

66 Brruucnenue paccTossHAN: MEXIY 1 bubnmnoreka [JOK
JByMsI TOUKaMH, OT TOUKH JI0 IPSIMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH 0 TUTOCKOCTH, MEXTY
CKPEIMBAIOIIUMHUCS TPSIMBIMA
bubmnorexa IIOK
o7 Hrorosas KoutpoibHas pabota ! https://m.edsoo.ru/b9146bcO
[ToBTOpEeHue, 0000IIeHNE
cucTeMaTHU3alus 3HAaHUH.
Bbluucienue yrioB: Mexny
68 CKPEIINBAOIINMUCS TPSIMBIMH, 1 bubnnorexa [OK
N https://m.edso0.ru/56765e8b
MEXy IPSIMOi U TIOCKOCTBIO,
IBYTPaHHBIX YTJIOB, YTJIOB MEXKILY
TUTOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KITACC

KosauuecTBo yacoB DJIeKTPOHHbIE
Ne ara uudpoBbIe
Tema ypoka Kontpoabnbie | IlpakTnueckue A bp
n/n Bcero U3yueHusi | oOpa3oBaTeSibHbIE
padoThI padoThI
pecypcsbl
Cdepa u map: neHTp, paauyc,

1 MaMETP; TUIOIIAJIb IOBEPXHOCTH 1 bubmmorexa HOK
A TP; TOMmAx P https://m.eds00.ru/0341bc2b
cgepsl
Bsaumnoe pacnonoxenue chepsl u

bu6nunorexa [IOK
2 IUIOCKOCTH; KacaTellbHas IIOCKOCTb 1
https://m.edsoo.ru/bed12a43
K cepe; moaaps cheps

3 N3o0paxenue chepsl, mapa Ha 1 bubnuorexa [JOK
mockocTu. CedeHus mapa https://m.edsoo.ru/bc15f7f2
[{unuHapudeckas MOBEPXHOCTD,

4 00pa3yromye MIIHHIPUICCKON 1 bubnmoreka [JOK
MOBEPXHOCTH, OCh IMJIMHAPUYECKOMN https://m.edso0.ru/6054b8c1
MOBEPXHOCTH
[unwaap: ocHOBaHUS U OOKOBas

5 MIOBEPXHOCTb, 00pa3yolias u och; 1 bubnmnoreka [IOK
J1011a1b OOKOBO U MOJHOM https://m.edso0.ru/188f6216
MOBEPXHOCTH
N300pakeHue NUInHApa HA
IUIOCKOCTH. Pa3BEépTKa uIMHApA.

6 Ceuenust uunuHpa (MI0CKOCTHIO 1 bubmorexa OK

H . AP ’ https://m.edsoo.ru/016e25eb
napauieIbHOW UITH
MEPICHANKYJSIPHOW OCH IIUIMH/IPA)
bubnuorexa [JOK
7 KoHnueckast IOBEpXHOCTS, 1 1

https://m.edsoo.ru/c94ba09b
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00pa3yronye KOHUIECKOM
MOBEPXHOCTH, OCh U BEPIIHHA
KOHHYECKOM MOBEPXHOCTH

Konyc: ocHOBaHME U BepLIMHA,

8 00pa3yroIias u 0Ch; IJIOIA b bubmmorexa [IOK
pasy vm L taa https://m.edsoo.ru/897dd3b2
OOKOBOH ¥ MMOJIHON TTOBEPXHOCTH
Yceu€HHbIil KOHYC: 00pa3yromue u
9 BBICOTA; OCHOBaIiII/Iﬂ u gOKzBaI: bubmmorexa [IOK
’ https://m.eds00.ru/1468bab3
MMOBEPXHOCTH
N306paxkeHue KoHyca Ha
mrockocTH. PazBépTka KoHyca.
Ceuenus koHyca (MJIOCKOCTHIO, bubnmnoreka LIOK

10 9
napajuleJIbHOM OCHOBAHMIO, U https://m.edsoo.ru/0bdelbed
MJI0OCKOCTBIO, IPOXOIAIIEH Yepe3
BEPIIUHY)

1 KombOunanus ten BpamieHus u bubnunorexa [IOK
MHOT'OTPaHHUKOB https://m.edsoo.ru/3cefl0e5
MHoOTrOrpaHHuK, ONMCaHHBIA OKOJIO

12 chepsr; cepa, BicaHHas B bubnmnoreka [JOK
MHOT'OTPaHHUK HJIU B TEJIO https://m.eds00.ru/0b136158
BpaIICHUS

13 [TousTrie 00 00bEMe. OCHOBHBIC bubnuoreka [JOK
CBOMCTBa 00BEMOB Te https://m.edso0.ru/26a03fb7

N bubnmmorexa [IOK
14 06
DEM IMITHRIpE, XoHyca https://m.eds00.ru/5513d87b
N bubnuoreka [JOK
15 OOBEM mapa i nrowmans chepet https://m.edsoo.ru/d189bde2
16 ITono6HbIe TE€Na B MPOCTPAHCTBE. bromorexa LIOK

https://m.edsoo.ru/810cfleb
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CooTHOIIEHUS MEX Y IIOMAIIMU
MMOBEPXHOCTEH, 00bEMaMu
MOJOOHBIX TENI

17 KontpoinbHas paboTa no temam bubnuorexa [JOK
"Tena Bpamenus" u "OO6bembI TEI" https://m.edsoo.ru/4a33a8ab
18 BexTop Ha J10CKOCTH U B bubnmnoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/Scaefclb
19 CroxeHne ¥ BEIYUTAaHUE BEKTOPOB bubmorexa [JOK
P https://m.edsoo.ru/23f4f089
bu6nunorexa [IOK
20 v
MHOIKCHUC BEITOPa Ha 2Heio https://m.edsoo.ru/dee379eb
Paznoxxenue BekTopa 1o Tpém
21 HEKOMILJIAHAPHBIM BEKTOpaM buGmotera [IOK
P peM. https://m.edsoo.ru/a28fd74e
[IpaBuno napamienenunena
Pemenue 3agad, cBI3aHHBIX C
22 MPUMEHEHHEM TTPaBUJT JCUCTBHUH C bubmmorexa [IOK
P P A https://m.edso0.ru/5a827900
BEKTOpaAMH
KoopaunaTHO-BEKTOPHBIN METO
23 1| HpimeHHH FGOMep WYECKUX " bubmorexa [JOK
pup P https://m.edsoo.ru/d3alfe30
3a1a4
[IpssMmoyronbpHas cuctema
24 KOOPJAWHAT B MPOCTPAHCTBE. bubnuoreka [JOK
Koopnunatsl Bextopa. [Ipocteiimme https://m.edso0.ru/48db7058
3aJ1auyd B KOOpAMHATAX
Yron Mexay BEKTOpaMmH. bubnuorexa [JOK
25
CkamnsipHO€ NMPOU3BEICHNE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruncnenue yriioB Mexmay bub6nuoreka LIOK

MMPsAMBIMU H IIJIIOCKOCTAMU

https://m.edsoo.ru/8efbe78e
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KonTponbhas pabota 1mo teme

27 "BeKTOpBI U KOOPJAMHATHI B 1 brbmmorexa LIOK
" https://m.edso0.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpEHUE, 0000IIEHNE 1
28 cucrteMartu3anus 3Hanuii. OCHOBHbBIE 1 bubnuorexa HOK
burypsl, paxkTsl, TCOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPUU
[ToBTOpEeHUE, 0600MIEHNE 1
29 cucTteMaTu3anus 3HaHuii. OCHOBHbBIE 1 bubnuoreka [JOK
¢burypsl, pakTel, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPUU
[ToBTOpEeHue, 06001mIEHNE 1
30 cHCTeMaTH3allus 3HaHWM. 3aa4un 1 bu6nmmorexa [IOK
IUTAHUMETPUU U METOJIbI X https://m.edsoo.ru/7491efeQ
perieHus
[ToBTOpEeHUE, 0000IIEHNE 1
31 CHCTeMaTH3aIvs 3HaHUK. 3amaun 1 bu6mmoteka [IOK
MJIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/4dffda97
penieHus
[ToBTOpenue, 06001IeHNE 1
32 cucrteMartusanus 3Hanuii. OCHOBHbBIE 1 bubnuortexa [JOK
burypsl, paxkThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTepeoMeTpun
bubnuoreka [JOK
33 Hrorosas KontposbKas pabota L https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEeHue, 06061IEeHNE U 1 bubnmnoreka [IOK
CHUCTeMaTU3alus 3HAHUI https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOIT'PAMME



https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

» MaremaTuka: anrebpa U Hadyaia MaTeMaTHIECKOTO aHAlIM3a, TEOMETPHSI.
['eomertpus, 10-11 kmaccwl/ Atanacsa JI.C., byty3os B.®., Kagomues C.b. u np.,

Axrmmmonepnoe obmiectBo «M3marenserBo «lIpocserienuey

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HOUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU

HMHTEPHET
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