


MHNOACHUTEJBHASA 3AIINCKA

Pabouas nporpamma yueGHOTrO Kypca «I'eomerpus» 6a30BOT0 ypOBHS IJIsi O0Y4AIOIINXCS
11 kmaccoB paspaborana Ha ocHoBe (DenepalbHOTO TOCYJapCTBEHHOIO 00pa30BaTEIBHOIO
CTaHIapTa CPEIHEro oOmero oOpa3oBaHHs, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TPeOOBaHUIA,
HPEIBSIBIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, M TPAIUIUI POCCHUIICKOrO 0Opa3oBaHMUS.
PeaJII/I3aHI/I51 IporpaMmbl obOecIieynuBaeT OBJIAJICHUC KIIIOYCBbIMH KOMIICTCHIUAMU,
COCTaBIISIOIIMMH OCHOBY IJISI CaMOPa3BHTHS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTH
OOILIEKYIBTYPHOTO, INYHOCTHOT'O U [TO3HABATEIILHOTO Pa3BUTHUSI IMYHOCTH O0YJAFOLIHXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca TeOMETpUH Ha YpPOBHE CpeaHero oomero oOpa3oBaHUs
00ycJIOBJI€HAa NPAKTUYECKON 3HAYMMOCTBIO METANpeIMEeTHbIX M IPEIMETHBIX Ppe3yJbTaToB
0o0y4yeHMsI T€OMETPUH B HAlpaBJIEHUU JIMUHOCTHOIO Pa3BUTUs OOydaromuxcs, (GOpMHUPOBAHUS
(GYHKIMOHATBHONH MaTeMaTHYeCKOH TPAMOTHOCTH, W3YYEHUS JAPYIHX YYEeOHBIX TUCIHMILIHH.
PazButne y oOydaromuxcs NPaBHIBHBIX TPEACTABICHUH O CYIIHOCTH W TPOUCXOXKICHHU
reoMEeTpUYECcKUX aOCTpaKLUii, COOTHOIIECHUH PEabHOIO U UJEaJbHOI0, XapaKTepe OTpa)KeHUs
MaTeMaTHYeCKOM HayKOH sSIBICHHH U MPOLECCOB pealbHOr0 MUpPA, MECTE T'€OMETPUHU B CUCTEME
HAyK M pOJIM MATEeMaTHYEeCKOTO MOJCIMPOBAaHMS B HAyYHOM IIO3HAHWU W B TIPAKTHKE
CHOCOOCTBYeT (HOPMHPOBAHMIO HAyYHOTO MHPOBO33PEHUS YUYAIIMXCS, a TakXKe KadecTB
MBILIIEHHS], HEOOXOAUMBIX JUISl afaNTallii B COBPEMEHHOM OOIIIEeCTBE.

['eomerpus sBisieTcst OJHMM M3 0a30BBIX TNPEAMETOB Ha YpPOBHE CpEIHEro OOIIEero
o0pa3oBaHUs, TaK KaK OOECIeYrBAaeT BO3MOXKHOCTh HM3YYEHHUS KaK IHCIUIUIMH €CTECTBEHHO-
Hay4HOM HaIlPaBJIECHHOCTH, TaK U TYMaHUTapPHOM.

Jlornueckoe MblIUIeHHE, (HOPMUPYEMOE MPU HM3YyYEHHU OOYYaIOUIMMMCSA MOHATHHHBIX
OCHOB T€OMETPUM M TOCTPOEHUM ILIEMOYKU JIOTUYECKUX YTBEPXKAEHUI B XOJle peIIeHUs
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUTaTh U ONPOBEPraTh TIMIIOTE3bl HEMOCPEACTBEHHO
UCTIONB3YIOTCSl TIPU PEIIeHUH 3a7ad eCTECTBEHHO-HAyYHOTO LUK, B YAaCTHOCTH W3 Kypca
bu3uku.

YMeHHne OpHeHTUPOBAThCS B IPOCTPAHCTBE UT'PAET CYIIECTBEHHYIO POJIb BO BCEX 00JIACTSIX
NesITeIbHOCTH YenoBeka. OpUeHTalus yelloBeKa BO BPEMEHU M MPOCTPAHCTBE — HEOOXOAUMOE
YCIIOBHE €T0 COIMAIFHOTO OBITHS, (hopMa OTPaKECHUST OKPYKAIOIIET0 MUPA, YCIOBUE YCIIEIITHOTO
TIO3HAHUS 17§ aKTHBHOTO npeoOpa3oBaHus NEHCTBUTEILHOCTH. OmnepupoBanue
IPOCTPAHCTBEHHBIMU 00pa3aMu 0OBbEAMHSAET pa3Hble BUABI YUeOHOU M TPYIOBOM JESTEIbHOCTH,
SBISIETCA OJAHMM M3 NPOPECCHOHATBHO BAXKHBIX KauyecTB, IOITOMY aKTyalbHa 3ajayda
(dbopmupoBaHUs y 00yJaIONIHXCS TPOCTPAHCTBEHHOTO MBIIIJICHHUS KaK Pa3HOBHIHOCTH 00pa3HOTO
MBINICHUS] — CYIIECTBEHHOTO KOMITOHEHTA B TOATOTOBKE K MPAKTUYECKOH IESITETHHOCTH TI0
MHOTHM HampaBJICHUSM.

Llenb ocBOEHHSI TpOrpaMMBbl yueOHOTO Kypca «I eomeTpus» Ha 6a30BOM ypoBHE 00yUECHHS
— 00meo0pa3oBaTeIbHOE U OOIIEKYJbTYPHOE pa3BUTHE OOYYAIOMIMXCS uYepe3 obecredeHue
BO3MOXHOCTH IPUOOPETEHUS U UCIOJIb30BAHUSI CUCTEMAaTHUYECKUX I'€OMETPHUECKUX 3HAHUM U
JecTBUH, crIenUu(UUHBIX TEOMETPUH, BO3SMOXHOCTH YCIIEITHOTO MPOI0JDKEHUs 00pa30BaHus Mo
CHELHATBHOCTSAM, HE CBA3aHHBIM C MPHUKJIAIHBIM UCIIOIH30BAaHUEM T'€OMETPUU.



[Iporpamma rmo reomeTpru Ha 6a30BOM ypOBHE MpeIHA3HAYCHA JJIs1 00YYAIOIINXCS CPEAHEH
IIKOJIBI, H€ HUCIIBITBIBABIIUX 3HAYHUTCIIbHBIX 3any,Z[HeHI/II\/'I Ha YPOBHC OCHOBHOI'O 06Luero
obOpazoBanus. Takum o0Opa3zom, oOyuaromuecs Ha 0a30BOM ypPOBHE JOJKHBI OCBOUTH OOIIWE
MAaTCMaTU4YCCKUEC YMCHHSA, CBA3AHHLIC CO CHCHH(bHKOﬁ reoMCTpHU U HGO6XOI[I/IMLIC JJI1 )KU3HU B
coBpeMeHHOM obriecTBe. KpoMe 3TOro, OHH MMEIOT BO3MOXKHOCTh M3YYHUTh TEOMETPHIO OoJice
riy0OKO, €Cl B JajbHEHIEM BO3HHKHET HEOOXOIUMOCTh B TCOMETPHUYCCKUX 3HAHHSX B
npodeCcCuOHATBHOMN 1eATETbHOCTH.

,Z[OCTI/I)KCHI/IC e OCBOCHHA ITPOrpaMMbI O6eCHe‘II/IBaCTC$I PCIICHUCM COOTBCTCTBYIOIIUX
3ama4. [IpuopuTeTHBIMH 3amadyamMu OCBOCHHUsI Kypca «['eomeTpum» Ha 6a3oBoM ypoBHe B 11
KJIaccax sIBJISIOTCS:

e (opMupoBaHHE MPEACTABICHUS O TECOMETPHHM KaK YacTH MHPOBOH KyJIbTYPbl H

OCO3HaHUE e€ B3aMMOCBSI3U C OKPYKAIOLIUM MHPOM;

e (opMupoBaHHE MPEACTABICHUS O MHOTOTPAaHHMKAX MW TeJax BpalleHUS Kak o
BaXXHEUIINX MaTEMaTHYECKUX MOZCIIAX, MO3BOJAIOIUX OMMCBIBATHL U U3YyYaTh PAa3HBIC
SIBJICHUS OKPYIKAIOIIETO MHUPA,;

e (¢dopMHpOBaHME YMEHHS paAClO3HaBaTh Ha 4YEpPTEXkKaxX, MOJEISAX U B pEaIbHOM MHUpPE
MHOTI'OIpaHHUKH U TCJIa BPALLICHUA,

e OBJAJCHHWE METOJAAMHU peIICHHs 3aJad Ha TIOCTPOCHHMS Ha H300paKEHUSIX
POCTPAaHCTBEHHBIX (PHUTYD;

° q)OpMPIpOBaHI/Ie YMCHHA ONICPUPOBATH OCHOBHBIMH IMOHATHUAMH O MHOI'OIpAaHHUKAX H
TeJIaX BpaIlleHUS U UX OCHOBHBIMH CBOMCTBaMHU;

® OBJAJACHUC AJITOpUTMaMU PCHICHUSA OCHOBHBLIX THUIIOB 3aJady, q)OpMHpOBaHl/Ie YMCHHA
NPOBOJUTh  HECIIOKHBIC  JIOKA3aTEeNbHBIC  PACCYXKICHHS B  XOJI€  pEIICHUS
CTEPEOMETPUYCCKHX 3a/1a4 U 33134 ¢ IPAKTUYCCKUM COJICPKAHUEM;

® pa3BUTHE UHTEICKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH  OOydarommxcs,
MI03HABATEILHOM aKTUBHOCTH, UCCIICI0OBATEILCKUX YMEHUN, KPUTHYHOCTH MBIIIIICHUS;

e (dopmupoBaHue (GYHKIIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUHU: YMEHHUE
PacCIio3HaBaTh MPOABJICHUA TCOMETPHUICCKUX HOH?[TI/II\/JI, 00BEKTOB U 33KOHOMepHOCT€I>i B
pEaIbHBIX JKU3HEHHBIX CUTYallUsIX U MPU U3YUYEHUU JPYTUX Y4EeOHBIX IPEIMETOB,
NPOSIBJICHUSI 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYJIMpPOBATH WX Ha S3BIKE
TE€OMETPUU M  CO3/1aBaTh TI'COMETPUYECKHE MOJEIH, NPUMEHSATh OCBOCHHBIN
FeOMeTpI/I‘-IeCKI/II\/'I amnmnapar i pCHICHUA MNPAKTHKO-OPUCHTHUPOBAHHBIX  3a1a4,
HHTEPHNPETUPOBATL U OLICHUBATH IMOJTYYCHHBIC PE3YJIbTAThI.

OTIMYUTENBHONW OCOOCHHOCTHIO IPOTPAMMEI SIBJISIETCS BKIFOUEHHE B KYPC CTEPEOMETPHU B
Hayaje ero U3y4eHus 3aj1ad, peliacMbiX Ha YPOBHE HHTYUTHUBHOTO TMO3HAHHMS, U ONPEICIEHHBIM
o0pa3oM opraHu30BaHHas paboTa HajJ HHMH, YTO CIHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M
MMPOCTPAHCTBECHHOI'0  MBIIIJICHUA, CTUMYJIHPYET MPOTCKAHUC HHTYUTHUBHBIX IIPOLECCCOB,
MOTHUBHUPYET K JAJIbHEHIIIEMY U3yYCHHIO MTPEIMETA.

[Ipenmourenue OTHAETCS HATISAHO-KOHCTPYKTUBHOMY METONYy OOydYeHHs, TO €cCTh
TEOPETHYCCKHE 3HAHHUS HMMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH IPEIMETHO-NIPAKTUYCCKON
JeITeNIbHOCTH. Pa3BuTHE MPOCTPaHCTBEHHBIX MTPECTABICHUN Y YUaIIUXCs B KYpCe CTEPeOMETPUHU
NPOBOAUTCS 3a CYET PEHICHUS 3a]ad Ha CO3JaHWE MPOCTPAHCTBEHHBIX O0pa3oB M 3aaad Ha
OIIEpUPOBAHUE NPOCTPAHCTBEHHBIMU oOpa3amu. Co3naHue oOpas3a MPOBOIUTCS C OMOPOi Ha
Haris1AHOCTD, a4 OTICPUPOBAHUC 06pa30M — B YCJIOBUAX OTBJICUCHUSA OT HAITIAAHOCTH, MBICJICHHOTO
U3MCHEHHSI €r0 UCXOTHOTO COCPIKAHHUSL.



OcHOBHBIE coaepkaTenbHble JuHMM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHuKmn», «[IpsiMble U IJIIOCKOCTH B NPOCTPAaHCTBEY, «Tena BpameHus», «BekTopsl u
KOOpJMHATHI B IPOCTPAaHCTBE». POPMUPOBAHKE JIOTUYECKMX YMEHUN paclpeesisieTcsi HE TOIbKO
M0 COJICPKATEIbHBIM JIMHUSM, HO W IO rojJaM OOYy4YCHHs Ha YpPOBHE CPEIHEro OOMIEero
oOpazoBaHwUs.

Copepxanne oOpa3oBaHMs, COOTBETCTBYIOLIEE IPEIAMETHBIM pe3yjbTaTaM OCBOCHHUS
paboueil mporpamMmBbl, pactpeeaEHHbIM 0 ToAaM 00yUueHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
4TOObl  OBJAJCHHE T'COMETPUYECKUMHU  TOHSATHSAMH W HABBIKAMU  OCYILECTBIISIOCH
MOCIE0OBATEIbHO M IMOCTYHAaTeNbHO, C COOJIIOJIGHUEM TPUHIMIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUSA BKJIIOYATIUCH B OOLIYI0 CUCTEMY I€OMETPUUECKHX IMPEICTaBICHHUIM 00yJaroImuxcs,
pacmmpsis U yrayouss e€, o0pa3ys IpoYHbIe MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzyuenue reometpun oTBoAUTCS 2 yaca B HeAelnto B 11 kiacce, Bcero 3aroa 68 ydeOHBIX
4acoB.

COAEPXAHUME YYEBHOI'O KYPCA
11 KJIACC

Tesa BpameHust

[lwmHapudeckass MOBEPXHOCTh, 00pa3yloomue IMIMHAPUYIECKON TOBEPXHOCTH, OCh
LWIMHJpUYECKOl nmoBepxHocTu. L{unuuap: ocHOBaHUS M OOKOBasi HOBEPXHOCTh, 00pa3yromias 1
0Cb; TUIOIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konnueckass MmoBepXHOCTb, 0Opa3yrolline KOHUYECKOH IOBEPXHOCTH, OCh M BEpIIMHA
KOHMYecKol mnoBepxHOcTH. KoHyc: ocHOBaHume M BeplliMHA, oOpasymolias M OCh; IJIOLIA/Ab
OOKOBOM M TOJHOM MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3ylolliMe U BBICOTA; OCHOBAHUS M
OOKOBast MOBEPXHOCTD.

Cdepa m map: umeHTtp, paamyc, AUaMeTp; IJIOLIAJb IMOBEPXHOCTH cdephl. B3aumuoe
pacroJjiokeHue cepbl U MI0CKOCTH; KacaTellbHas III0CKOCTh K cdepe; Mmioianb chepsl.

N306paxenue Ten BpalleHus Ha IUI0CKOCTH. Pa3BépTka IUIMHApA U KOHYCA.

KoMOuHanuu Tten BpamieHus ¥ MHOTOTPAaHHMKOB. MHOTOTPaHHHK, OMUCAHHBIA OKOJIO
cdepsl; cdhepa, BMcaHHAs B MHOTOTPAHHUK, UJTH TEJIO BpaIlleHHSI.

[Tonsitne 06 o0béme. OcHOBHBIE CcBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPSIMOYTOJIBHOTO Mapaliiesienumneaa u cieactsus u3 He€. OobpéM nunuuapa, konyca. O6bEM mapa
Y TUIOMAE CHEpPHI.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXAY IUIOUIAIIMU TOBEPXHOCTEH,
00BEMamMu MOJOOHBIX TETl.

Ceuennss uunuHApa (MapajUlelbHO M NEPIEHIUKYISIPHO OCH), CEUeHHUs KOHyca
(mapaenbHOe OCHOBAHUIO M MPOXO/SIIEE Yepe3 BEPIINHY), CeUeHUs I1apa.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miockoctu u B mpocTpancTBe. Cl0KEHNE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. PaznoxeHue BekTopa Mo TPEM HEKOMIUIaHapHBIM BekTopam. IlpaBmiio
napajuienenunena. Pemenne 3anay, CBsI3aHHBIX ¢ IPUMEHEHUEM MPABUII JEHCTBHI C BEKTOPaMHU.
ITpsimoyronbHasi cucreMa KOOpAMHAT B mpocTpaHcTBe. Koopaunatsl Bektopa. Ilpocreiimme
3a7a4yd B KOOpJAMHATax. Yroia Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE BEKTOPOB.
Bbruncnenue yriioB Mexay HpsIMbIMU U IJIOCKOCTSMHU. KOOpAMHATHO-BEKTOPHBIM METOA Mpu
pEIIeHNU T€OMETPUYECKUX 3a/1a4.



IIVTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIngHOCTHBIE PE3yNbTAaThl OCBOCHHS IPOrpaMMbl y4eOHOro mpemmera «MartemaTukay
XapaKTePU3YIOTCS:

I'paxknanckoe BocnuTanue:

c()OPMUPOBAHHOCTHIO TPAKIAHCKOW TO3HWIMH OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O WIE€HAa POCCHUHCKOro OOIIECTBa, MPEICTABICHUEM O MaTEMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHUM, NPOIEAYpP TPaKAAaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCIHCTBOBATH C COLMAIbHBIMU HHCTUTYTAMH B
COOTBETCTBUH C UX PYHKIMSMHU U HA3HAYCHUEM.

IlaTpuoTHyeckoe BoCIMTAHUE:

c(OpPMHUPOBAHHOCTHIO POCCUNCKON IPasKIAHCKON UACHTUYHOCTH, YBRXKEHHUS K MPOLLIIOMY U
HACTOSIIEMY POCCUHCKON MAaTEMATHKHU, IEHHOCTHBIM OTHOUIEHUEM K JTIOCTUKEHUSAM POCCUUCKHUX
MaTeMaTUKOB U POCCHICKOM MaTeMaTUYECKOW IIKOJbI, K UCIOJIb30BAHUIO ITUX JOCTHUKEHUN B
JIPYrUuX HayKax, TEXHOJOTUsIX, chepax SIKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHEM JIYXOBHBIX IIEHHOCTEH pOCCHIICKOr0 Hapoaa; c(hHOpMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JTOCTH)KCHUN HAyKW U JIEATEIbHOCTHIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIaJia B MOCTPOEHUE
YCTOHYHBOTO OyIYIIETO.

IcTeTHYECKOE BOCIUTAHHE:

ACTETUYECKMM  OTHOIIEHWEM K MUY, BKJIIOUYas JCTETHKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIICHHH, pacCyXIeHUW; BOCIPUUMYUBOCTBIO K
MaTE€MaTUYECKUM acleKTaM pPa3JIuvyHbIX BUJOB UCKYCCTBA.

Pdusnveckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTBIO YMEHHUS TPHUMEHSATh MaTeMaTHYeCKHWe 3HaHUsA B HHTEpecax
37I0pOBOTO U 0€30macHOro 00pasza >KU3HH, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO
(3mopoBoe muTaHUe, cOATAaHCHUPOBAHHBIA PEKUM 3aHSATHH M OTHbIXa, peryispHas (usndeckas
AKTUBHOCTH); (PU3MUECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIOPTHUBHO-03A0POBHTEIHHON
JIeITEIBHOCTEIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM I[EHHOCTH TPYIOJIOOHUS; MHTEPECOM K PA3IUYHBIM
chepam mpodhecCHOHATBFHON AESITENFHOCTH, CBSI3aHHBIM C MaTEMAaTHKON U €€ MPUIIOKEHUSIMHU,
YMEHHMEM COBepIIaTh OCO3HAHHBIN BBHIOOP Oyayiiel npodeccuu 1 peasu3oBbIBaTh COOCTBEHHBIE
KU3HCHHBIC IUIAHBI; TOTOBHOCTHIO W CIIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa30BaHUIO U
camM000pa30BaHUIO Ha TPOTSHKEHUH BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUN
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HAaIPaBICHHOCTH.

IK0JI0THYeCKOe BOCIUTAHHE:

c(hOpPMUPOBAHHOCTBIO JKOJIOTHYECKON KYJbTYPhl, NMOHMMAHHUEM BIHUSHUS COIUATIBHO-
SKOHOMHUYECKUX IPOLIECCOB HA COCTOSIHHE MNPUPOJHOM U COIMAIBHOW Cpeibl, OCO3HAHUEM
I00AaNFHOTO — XapakTepa JKOJOTMYECKUX  MpoOJieM; OpUEHTAlMe Ha  MPUMECHEHHE
MaTeMaTUYECKUX 3HAHUW JJIs PEHICHUS 3a/7a4 B 00JACTH OKPYKAIOIICH Cpebl, TIIaHUPOBAHUS
MOCTYIKOB M OLIEHKH UX BO3MOKHBIX MTOCIEACTBHUM JJIsI OKPYKAIOIIEH CPEIbI.



IleHHOCTH HAYYHOI'0 IO3HAHMA:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHOW MPAKTUKHU, TOHUMAaHHEM MaTeMaTHYECKOW HayKu Kak cepsl
YEJIOBEUECKOU JIEATEIbHOCTH, 3TAIOB €€ Pa3sBUTUA M 3HAYMMOCTH IS Pa3BUTHUA LIMBUIN3ALUY;
OBJIAJICHUEM SI3bIKOM MAaTEMAaTHKU U MaTEMaTUYECKON KyJIbTYpPOH KaK CPEICTBOM ITI03HAHUS MUPA;
TOTOBHOCTBIO OCYHIECTBJIATH IPOCKTHYIO U MCCIIENOBATENBCKYIO JEATEIBHOCTh UHINBUYaIbHO
U B TpyIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHbIe pe3yiabTaThl OCBOSHUS IPOrpaMMBbl y4eOHOTO mpeaMera «MaremaTrukay
XapakTepU3YIOTCS  OBJAJCHHEM  YHUBEPCAIbHBIMUA  HO3HABAMENbHbIMU  OeliCEUaMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCATbHLIMU — Pe2YNAMUEHbIMU
oelicmeusimu.

1) Vnusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECCo8 00y yalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpad;,
npUMeHeHUe 102UHEeCKUX, UCCAe008amMenbCKUX Onepayull, ymeHutl pabomams ¢ ungopmayueti).

Bba3zoBble Jioruyeckue eiicTBUS:

® BBIABIATh M XapaKTEPU30BATh CYIICCTBCHHBIC NMPU3HAKK MAaTEMaTHYCCKHX OOBEKTOB,
MOHSTHUM, OTHOIIGHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONpPEACNCHUSI MOHATHUMH;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIIMN, OCHOBAHUS JIUIsI 000OIICHUS
U CpaBHEHUS, KPUTCPUH TIPOBOIUMOTO aHATN3A;

® BOCIIPUHHMATH, (DOPMYIIHPOBATh W MPEOOPA3OBHIBATL CYXKICHUS: YTBEPIUTCIBHBIC H
OTpUIATEIIbHBIC, SAMHIYHBIC, YaACTHBIC U OOIIHE; YCIOBHEIC,

® BBIABIIATH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JAHHBIX, HAOMIOACHHUSIX W YTBEPXKIACHUSX; IPEIarath KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

® JleNaTh BBIBOJIBI C HMCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, JCITYKTUBHBIX M WHIYKTUBHBIX
YMO3aKTIOYeHNUN, YMO3aKIIFOUEeHUH 110 aHAIIOTUH;

® IPOBOJUTH CAMOCTOSTEIIHHO JOKA3aTeIbCTBA MATEMATHIYCCKUX YTBEPKICHUH (TIpsSMBbIe
U OT TPOTUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, NPUBOIAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHHUS U BBIBOJIBL;

e BBIOMpaTh CrocoO perieHus y4eOHOHM 3amauu (CpaBHHMBAaTh HECKOJIBKO BAapUAHTOB
peleHus, BEIONpaTh HanOoJee MOIXOASAIINANA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KpUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

® HCIOJNB30BaTh  BONPOCHI  KaK  HMCCICNOBATSIIbCKUH  MHCTPYMEHT  ITO3HAHWS,
dbopMynUpoBaTh BOMPOCH], GUKCUPYIOIIUE TPOTUBOpPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMO€ U JaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTUPOBATH CBOKO MO3HUIIHUIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEIPHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCICIOBAHUE II0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBeKTa, SBJIEHUs, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXy OOBEKTaMH, SIBICHUSMH, IPOIIECCAMHU;



CaMOCTOSITENIbHO  (OpMYJIMpPOBaTh  OOOOIIEHUS U  BBIBOABI IO  pe3yibTaTaM
NPOBEAEHHOTO HAOIOCHUS, UCCIIEI0BAaHNS, OLIEHUBATH JOCTOBEPHOCTH MOIYYEHHBIX
PE3yIBTaTOB, BBIBOJIOB M 0000IICHHIA;

IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATH MTPEITIOIOKCHHUS
0 €ro Pa3BUTUH B HOBBIX YCIOBUSX.

Pabora ¢ unopmanmeii:

BBISBIIATH Ae(UIUTHI UH(POPMALIUK, JaHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha BOIIPOC U
JUISl peLLIeHUs 3a1a4H;

BbIOMpaTh MH(OPMAIMIO W3 HCTOYHUKOB PpA3IUYHBIX THUIOB, AaHAJIU3UPOBATH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH()OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
[IPEICTABIICHUS;

CTPYKTYpUPOBaTh HMH(OpMAIMIO, TMPEACTaBIsATH €€ B  Pa3iMYHBIX (opMmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMK IO CaMOCTOATENBHO CHOPMYIHPOBAHHBIM
KPUTEPUSM.

2) Vhusepcanvnvle KOMMYyHUKAmMuUHble Oelicmeus, 00ecneuusaom c@hopmuposanHoCcms
COYUATILHBIX HABLIKOG 00YUAIOUUXCA.
Oo0menne:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJICHHSI B COOTBETCTBUH C YCIOBUSIMHU U IEIISIMHU
oOIIeHus; SCHO, TOYHO, I'PaMOTHO BBIPAXXaTh CBOI TOYKY 3PEHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 10 XOAY PEIICHUs 3a1a4i, KOMMEHTUPOBATh
MIOJIy4EHHBIA pe3yibTarT;

B X0/ 00CYXKJIEHHs 331aBaTh BOIPOCHI O CYLIECTBY 00CYKAaeMOM TeMBI, TPOOIIEMBI,
peraeMoil 3a1a4u, BbICKA3bIBATh UJEH, HAIICJICHHBIE HA MIOMCK PEIIEHNUS; COTIOCTAaBIISTh
CBOM CY)KJIEHUS C CYXJACHHUSIMH JIPYTHX YYaCTHUKOB JHajora, OOHapy>KMBaTh pa3inyuue
U CXOJICTBO MO3UIMI; B KOPPEKTHOH (opme (opMynupoBaTh pa3HOIJIAcHs, CBOU
BO3PaKECHUS;

IIPEJICTABIISITh PE3YNIbTAThl PEIICHU 3a/lauk, SKCIIEPUMEHTA, UCCIIEI0BaHUs, IPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS € Y4ETOM 3ahay Ipe3eHTAlUuH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHuuecTBo:

MOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBa KOMAaHAHON U MHAUBUIYaJIbHOU pabOThI IPU
peleHnn y4eOHbIX 3aj]lau; MPUHUMATh LIe€Jb COBMECTHOW AESITeNbHOCTH, IIIAaHUPOBATh
OpraHu3allMi0 COBMECTHOM paloThl, pacmpenenirTh BHIbI paboT, JOroBapUBaTHCS,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl; 0000IIATh MHEHHUS HECKOJIBKUX JIFOACH;
y4acTBOBAaTh B IPYMIOBBIX (hopMax paboThl (00CyKaeHUsI, 0OMEH MHEHUH, «MO3TOBbIE
HITYPMBI» U UHBIE); BBIIOIHITH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU JIEUCTBUS
C JPYTMMHU 4I€HAMH KOMaH/]Ibl; OLIEHUBATh KA4eCTBO CBOETO BKJIaJa B OOIIMN MPOTYKT
10 KPpUTEPHSIM, CHOPMYITMPOBAHHBIM yYACTHUKAMHU B3aUMOICHCTBUSI.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0b6ecneuusarom Gopmuposanue cCmviCio8blx
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranu3anus:

COCTaBJISITh IIaH, AITOPUTM PEIICHUS 3a/1a4H, BHIOMPATh CIOCO0 pelieHus ¢ yuéToM
UMEIOLTNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUI ¢ yU€TOM HOBOI HH(POpPMAIIH.



CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMHM I103HABATEIbHONW pedieKCcuM KaK OCO3HAHUS COBEPIIAEMbIX
NEHUCTBUII M MBICIUTENBHBIX [POLIECCOB, WX pe3ylbTaToB; BiIaJeTh crocobaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoLecca M pe3yibTaTa pPEUICHUS MaTeMaTHYeCKON
3a/1a4i;

® [PEABUAECTH TPYAHOCTH, KOTOPBIE MOI'YT BO3HHUKHYTDH IIPU PEIICHUU 3aJa4d, BHOCUTH
KOPPCKTHUBBI B ACATCIBLHOCTh HA OCHOBC HOBBIX 06CTO$ITCJIBCTB, JaHHBbIX, HaﬁHGHHLIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OICHHUBATL COOTBCTCTBUC PEC3yJIbTaTa LCIU U YCIOBUAM, 06’b$ICHSITB IMIPUIUHBI
JOCTHKEHUSI WIM HEIOCTHXKEHUS PEe3yJbTaTOB JAEATEeIbHOCTH, HAXOIWTh OLINOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
11 KUIIACC

OnepupoBaTh NOHATHIMHA: IIUJIHHIPUYECKAst TOBEPXHOCTh, 00Pa3yIONINe IUIHHIPUIECKON
MOBEPXHOCTH; LWIMHJP; KOHWYECKas MOBEPXHOCTh, 00pa3ylolne KOHWYECKOW MOBEPXHOCTH,
KOHYC; cheprueckasi IOBEPXHOCTb.

Pacnio3naBath Tena BpaieHus (HUIUHAP, KOHYC, cdepa U map).

OOBSICHATDH CIIOCOOBI MTOJTyYEHUS TeJl BpallleHuUs.

KnaccudumupoBars B3auMHOE pacloiioskeHHe CPephl U TIIOCKOCTH.

OnepupoBaTh MOHATUSAMU: IIAPOBOI CErMEHT, OCHOBAHHWE CETMEHTAa, BHICOTA CErMEHTa;
IIapOBOM €10, OCHOBaHHE IIAPOBOTO CJI0s1, BBICOTA IIAPOBOTO CJIOS; IIAPOBOW CEKTOP.

Boraucnare 00bEMBI M TUTOIIAAM TTOBEPXHOCTEH TeJ BpAIIEHUsS, TEOMETPUYECKUX TN C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh MOHATUAMHU: MHOTOTPaHHUK, BIUCAHHBIA B chepy M OMHCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK WJIM TEJIO BpaIeHUs.

BBIUuCIATE COOTHOIIEHUS] MEXKTY TIIOMIAIMH TOBEPXHOCTEH U 00bEMaMH MOTIOOHBIX TE.

N300pakaTh n3ydaemMble (GUTYphl OT PYKH H C TIPUMEHEHHEM IPOCTBHIX YEPTEKHBIX
UHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB NMPOCTHIX 00BEMHBIX (DUTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHHUSI T€J BpaIlCHHUSI.

W3BnekaTh, HHTEPIIPETUPOBATh M TMPEOOPa30BBIBATE HH(HOPMAIHIO O MPOCTPAHCTBEHHBIX
reoMeTpUYecKuX (pUrypax, npeicTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

OnepupoBaTh MOHIATHEM BEKTOP B IPOCTPAHCTBE.

BBIONHATE NEHCTBHS CIIOKEHUSI BEKTOPOB, BEIUNTAHHS BEKTOPOB U YMHOXECHHS BEKTOpA
Ha YUCII0, OOBSICHATH, KAKUMH CBOMCTBaMH OHH 00JIa/1al0T.

[TpuMeHSATH MpaBUIIO apajieNenune/a.

OmnepupoBaTh MOHATUAMHU: JEKAPTOBBI KOOPAMHATHI B TPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, Yroj MEXIy BEKTOpaMH, CKaJIIpHOE
MPOU3BEIeHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMILIAHAPHBIE BEKTOPHI.

HaxoauTh cymMMy BEKTOpPOB U MPOU3BEJCHHE BEKTOPA Ha YKMCIIO, YTOJl MEKIY BEKTOpaMU,
CKaJIIpHOE TPOU3BE/ICHUE, PACKIIAIBIBATh BEKTOP 110 IBYM HEKOJIJIMHEAPHBIM BEKTOPaM.

3amaBarh IUIOCKOCTh YPAaBHEHUEM B ICKapPTOBON CHCTEME KOOPAMHAT.



[lpuMeHATh TeoMeTpUYecKHe (akThl JJIsl PEHICHUS CTEPEOMETPUYECKUX —3ajad,
npearojgararomux HECKOJIbKO IMaroB pCIICHHA, €CJIM YCJIOBHA NPUMCHCHHA 3adaHbl B SIBHOU
dopme.

Pemrate mpocreiiiine reoMeTpHUCCKUE 3a/1a4i Ha TIPUMCHEHHE BEKTOPHO-KOOPIMHATHOT'O
MeTo/a.

Pemarh 3agaus Ha JOKa3aTEIbCTBO MAaTEMATHYECKHX OTHOUICHUH W HaXOXKICHHUEC
TCOMCTPHUYCCKUX BCIWYHH I10 06pa3uaM WKW aJIrOpuT™MaM, MpUMCHASA U3BCCTHLIC MCTOJbLI ITPU
PCIICHUN CTAHAAPTHBIX MAaTCMAaTUUCCKUX 3a/1ay.

[IpuMeHATh TMPOCTEHIINe MPOrpaMMHBIE CPEACTBA M 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUYUCCKHX 3a/1ad.

IIpuBoauTh IpUMEPB MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJE M IKHU3HH,
pacro3HaBaTh MMPOSBICHUE 3aKOHOB T€OMETPHH B HCKYCCTBE.

[IpuMeHATh TOJyYCHHBbIC 3HAHHS Ha MPAKTHUKE: aHAIM3UPOBATh peajbHbIC CHUTYyallUd H
OPUMEHATh  M3YYCHHbIE TMOHATHS B  MPOLECCe TOUCKA  PEHICHHS  MaTeMaTHYCCKH
chopMynUpOBaHHON MPOOJIEMBbI, MOJEIUPOBATH pEATbHBIC CUTyallMd Ha SI3bIKE T'C€OMETPHH,
UCCIICIOBATh IMOCTPOCHHBIC MOJICIH C HCIOJIb30BAHHEM TCOMETPUYECKHUX TOHATHH U TEOPEM,
anmapara anreOpbl; peniath MPaKTHYSCKUE 3a/1a4H, CBA3aHHbBIC C HAXOXKICHHEM FeOMETPHYCCKUX
BEJTUYHH.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KIIACC

Koan4yecTBo 4acoB DJIeKTPOHHbBIE
HaunmenoBanue pa3iesioB U TeM nudpoBLIe
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
NMPOrpamMMblI Bceero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Temna BpamieHus 12
OOBEMEI TeT 5
BekTopsl U KOOPAMHATHI B POCTPAHCTBE 10
4 [ToBTOpeHme, 06001IEHNE, 7 1
CHCTEMAaTH3aINsI 3HaHUH
OBILIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 34 3 0
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HOYPOYHOE IINTAHUPOBAHHUE
11 KJIACC

Ne ni/n

Tema ypoka

Cdepa u map: ueHTp, paanyc, Iuamerp;
IJIOMIA/Ib TIOBEPXHOCTHU Chepbl

KoauuecTBO 4acoB

KonTpoabHbie

Bcero
padoThI

IpakTuyeckue
padoThI

DJIEeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

BsanmMHoe pacrionoxxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K

chepe; iomaab chepsl

N3o6paxenue chepsl, mrapa Ha MIOCKOCTH.
Ceuenus mapa

[yt IpruvecKas mOBEepXHOCTb,
o0pa3yrolne UIMHIPHIECKOM
IMOBEPXHOCTHU, OCb III/IHHHI[pI/I[IeCKOﬁ
TIOBEPXHOCTH

[unuuap: ocHOBaHUS U OOKOBast
MOBEPXHOCTh, 00pa3yroIas U OCh; MJIONIAIb
OOKOBOM U MOJIHOW MOBEPXHOCTH

N300paxeHne nUIMHAPA HA MIIOCKOCTH.
Pa3péprka nnnunapa. CeueHus LMIMHIPA
(TIIOCKOCTHI0, MapalIeIbHON MIn
NEPIIEeHAUKYIIIPHON OCH LIMIIMH]IPA)

Konnueckas moBepXHOCTh, 00pa3yromme
KOHHUYECKOH MMOBEPXHOCTHU, OChb U BECpUINHA
KOHUYECKOM MOBEPXHOCTH

11



Konyc: ocHOBaHue U BepIIKHA,

8 o0pa3yrolias U 0Ch; IIIOMaas OOKOBOM U
IIOJTHOW ITOBEPXHOCTH

9 Y ceu€HHBIN KOHYC: 00pa3yrolue 1 BHICOTA;
OCHOBaHHUS U OOKOBast MOBEPXHOCTh
N3006paxeHune koHyca Ha MIOCKOCTH.

10 Pa3péptka konyca. CeueHus KoHyca
(TITOCKOCTHI0, MapaljIeIbHOM OCHOBAHUIO, U
IJIOCKOCTBIO, IPOXOASINEH Yepe3 BEpILUHY)

1 Komb6unanus ten BpaiieHus u
MHOTOTPaHHUKOB
MHoOTrorpaHHHK, OTIMCAaHHBIN OKOJIO chephl;

12 cdepa, BIIMcaHHAs B MHOTOTPAHHUK HITH B
TEJIO BpaIICHUS

13 [Tonstre 06 06béMe. OCHOBHBIE CBOMCTBA
00BEMOB TeN

14 O0BEM UIMHIIpa, KOHYyCa

15 O06bEM mapa u wiomaask chepsl
[Tono6HbIe Tena B MPOCTPAHCTBE.

16 CooTHoOIIeHUS MEXTY TLTOMIAISIMHI
MOBEPXHOCTEN, 00bEMaMH MOAOOHBIX TET

17 KonTponbhas padora no temam "Tena
BpameHus" u "O6beMbl Ten"

18 BekTop Ha MJI0CKOCTH U B IPOCTPAHCTBE

19 CrnosxeHue ¥ BBIYHTaHHE BEKTOPOB

20 YMHOXeHHE BEeKTOpa Ha YHCIIO

12



21

Pasnosxenune BekTopa 1o TpéM
HEKOMIUTaHapHbIM BekTopaM. [IpaBuiio
napajesenumnena

22

23

24

Pemenue 3ana4, cBA3aHHBIX C
IIPUMEHEHHUEM IIPAaBUJI JEUCTBUH C
BEKTOPaMH

[IpsimoyronbHas cucreMa KOOpAUHAT B
npocrpancTse. KoopauHatel BEKTOpa.
[Ipocreimue 3a1auu B KOOpAUHATaX

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

25

26

27

Beruucnenue yrios Mexy IpsIMbIMU U
IIJIOCKOCTSIMU

KoopanHaTHO-BEKTOPHBIM METO IPH
peLIeHNH F€OMETPHUUECKUX 3a1a4
Kontponbnas padota o Teme "BekTopsl u
KOOpJAWHATHI B IPOCTpaHCTBE"

28

[ToBTOpenue, 0600IIEeHNE U
cucreMarusanus 3HaHui. OCHOBHbIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHT

29

[ToBTOpenue, 0600IIEHNE U
cucreMarusanus 3HaHui. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHT

30

[ToBTOpeHue, 06001IeHNE 1
cUCTEMAaTH3ans 3HAaHUNA. 3amaun
IUTAHUMETPUH U METOJIbI X PEIICHHS
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[ToBTOpeHUEe, 0600IICHNE 1

31 CUCTeMaTH3alus 3HAaHWA. 3a1a4n 1
TUTAHUMETPUHU M METOJIBI HX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE U

39 cucremarusanus 3HaHuii. OCHOBHBIE 1
¢burypsl, GpakThl, TEOPEMBI Kypca
CTEpEOMETPUH

33 HroroBast koHTpoIbHAs paboTa 1

34 [ToBTOpEeHME, 0000IICHNE 1 1
crcTeMaTH3aIus 3HaHU

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. Maremaruka. AnreGpa u Hauana MATEMATHYECKOTO aHANM3a. Y Iiry6JIeHHbIHA ypoBers, 11 kiace/
Mep3msak A.I'., Homuposckuit JI.A., Ilonsixkos B.M.; nox peaakuueii Ilogonsckoro B.E., O6mectBo
C orpaHuuYeHHOM oTBeTcTBeHHOCThIO M3natensckuii nentp « BEHTAHA-I'PA®»; AknmonepHoe
obmectBo «M3aarenpctBo «IIpocBemenue

2. Matemaruka:I'eomerpus :11 kimacc:0a30BbIi YpOBEHb: KOHTPOJIBHBIE H CAMOCTOSTEIBHEIE PaOOTHI
/A.I" Mep3nsik, B.b.ITonouckuit, E.M.Pabunosuy, M.C.fkup.- 2 u3zf..crep.-MockBsa:
[Ipocsenienne,2022.

3. Maremaruxa. Anrebpa 1 Havyajla MaTEMaTUYECKOTO aHali3a. Y TIIyOJIeHHbIH ypoBeHsb, 11 kiacc/
Mep3isk A.T'., Homuposckwuii [I.A., [TonsikoB B.M.; mox penaknueii [Togonsckoro B.E., O6mectBo
C OTpaHUYEHHOIl 0TBeTCTBEHHOCThIO M3naTenbeckuit neHTp « BEHTAHA-T'PA®y; AkionepHoe
obmectBo «M3natenscTBo «lIpocBenienne

4. Maremarnka:I'eomerpust :11 K1acc:6a30BbIi YPOBEHB: KOHTPOJIBHBIE H CAMOCTOSITEIBHBIEC PAOOTHI
/A.T" Mep3ansik, B.b.ITonouckuii, E.M.PabunoBuy, M.C.Skup.- 2 u3n..crep.-MockBsa:

[Ipoceemenne,2022.

METOANYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

1. AT .Mepsnsk,E.B.Byuko, B.b.ITononckuit, M.C.Sxup,leomerpus 11 Knace, METOAMYECKOE
nocobue- M:Benrana-I'pad.2020

2. @enepanbHas padodas nmporpamma o maremaruke// @OIT HOO (OO0 nmm COO). —
M., 2023

3. ®.DJIeicenko, [IpodunpHas moaroroBka uroroBoii arrecrammu (2022-2023r.),Poctos-
Ha-oHy. M3narenbcTBO «Jlernony.

4. O©.0.JIsicenko, [IpeanpodunpHas MoAroToBKa UTOroBoit arrectanuu (2021-

2022r.),PoctoB-Ha-nony. M3narenscTBo «Jlernony»



5. MaremaTtnueckue 3T0bl. Ha caiiTe npuBeeHbl 3TIObI, BBIIOJIHEHHBIE C
HCIIOJb30BaHNEM coBpeMeHHOH 3 /I-rpaduku.

6. OtkpsiTas matematuka. Ctepeomerpus. ABTop noueHT HOTH, x.¢.m. Hayk
A.A.XacanoB.ITonHbIi MyJIbTUMEIUIHBINA KypC CTEPEOMETPUN

7. PabunoBuu E.M. 3agaun u ynpaxHeHHs Ha TOTOBBIX yepTexax. ['eomerpus-

M.:MJIEKCA,2015

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HHTEPHET

1.5Iknacc

2.Skysmart

3.https://www.youtube.
4..https://resh.edu.ru/
5..https://www.skype.com/ru/
6.https://zoom.us/ru
7.https://rosuchebnik.ru/
8.bubnuoreka [IOK
9.Videourok.net
10.www.sch2000.ru www.uztest.ru

11.www.fipi.ru www.math.ru
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