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IHHOACHUTEJBHASA 3AIINCKA

Pabouas nporpamma yue6HOTO Kypca «I'eomerpusi» 6a3oBoro ypoBHs aiisa o0yuaromuxcsa 10 —11 knaccoB pazpaborana
Ha ocHoBe DenepasbHOrO0 roOCyJapCTBEHHOTO O0pa30BaTEIBHOTO CTaHAApTa CpPeAHEro oOuiero oOpa3oBaHUs, C YYETOM
COBPEMEHHBIX MHUPOBBIX TpEeOOBaHUM, MPEIBABIAEMBIX K MATEMAaTHYECKOMY OOpa30BaHUIO, U TPAIULUNA POCCUMCKOTO
oOpasoBanus. Peanuzanusi mporpaMMbl 0OECIICYMBAET OBJIAJICHUE KIFOYEBHIMU KOMIIECTEHITUSMHU, COCTABIISIONIMMH OCHOBY
JUISL CaMOpa3BUTUSI U HEMPEPHIBHOTO 00pa30BaHUsI, IETOCTHOCTh OOIIEKYIbTYPHOTO, JUYHOCTHOTO M IO3HABATEIHLHOIO
Pa3BUTHS JIMYHOCTH O0yUYarOIINXCA.

HEJIU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTe ydeOHOTO Kypca TreoMEeTpHH Ha YpOBHE cpefHero oOmiero oOpa3oBaHMsl O0YyCIOBJIEHA MPAKTHYECKOM
3HAYUMOCTBIO METANPEAMETHBIX M MPEAMETHBIX PE3yJbTaTOB 00YUCHHUS TEOMETPUHU B HAPABICHUH JTUYHOCTHOTO Pa3BUTHS
oOyuaroruxcsi, popmMupoBaHus GYHKIIMOHATHLHOW MaTEeMaTHYECKOW TPaMOTHOCTH, U3YYCHUS APYTHX YUICOHBIX TUCITUTIINH.
PazButre y oOydarommuxcs NpaBWIBHBIX MPEJACTABICHUN O CYIIHOCTH M MPOUCXOXKICHUM T€OMETPUYECKUX aOCTPaKIUH,
COOTHOIICHHH PEATHbHOTO U MICATILHOTO, XapaKTepe OTPAKEHHsI MaTEeMAaTUUECKOW HAYKOU SIBJICHUM U MPOIECCOB PEaIbHOTO
MHpa, MECT€ TEOMETPUHU B CHCTEME HAyK M POJM MATEeMAaTHYECKOTO MOJCIUPOBAHUS B HAYYHOM IMO3HAHWU M B TMPAKTHUKE
CIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MHPOBO33PCHHS YYaIUXCS, a TAKKE KAYSCTB MBINIJICHUS, HEOOXOIUMBIX IS
aJlanTalyuyd B COBPEMEHHOM OOIIIECTBE.

['eomeTtpus gBisieTcss OMHUM U3 0A30BBIX MPEIMETOB Ha YPOBHE CpeIHEro 00I1Iero o0pa3oBaHusi, Tak Kak 00ecIeurnBaeT
BO3MOKHOCTh U3YYEHHS KaK JIMCUUILIINH €CTECTBEHHO-HAYYHOM HAMPaBIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe MbITIUICHHE, GOPMUPYEMOE TIPH U3YICHHH 00YJAOIITUMUCS MIOHATHHHBIX OCHOB T€OMETPHUHU U TIOCTPOCHHH
IIETTOYKH JIOTHYECKUX YTBEP)KICHUH B XOJI€ PEIICHHUS] TCOMETPUUYSCKHUX 3aJ]1a4, YMCHHUE BBIIBUTATh M ONIPOBEPTraTh TUITOTE3bI
HETOCPEICTBEHHO MCIOJIB3YIOTCS TP PEIIEHUH 33]1a4 €CTECTBEHHO-HAYYHOTO IMKJIa, B YaCTHOCTHU U3 Kypca (U3HKH.

YMeHne OpUeHTUPOBATHCS B MPOCTPAHCTBE MTPAET CYIIECTBEHHYIO POJIb BO BCEX O0JIACTSX NEATEIHHOCTH YEIOBEKa.
OpueHTarus 4yeaoBeKa BO BPEMEHHU U MPOCTPAHCTBE — HEOOXOIMMOE YCIOBHE €r0 COIMATBHOTO OBITHS, (hOpMa OTPAKEHUS
OKPYXKAIOIIEero MHpa, YCIIOBHUE YCIICIIHOTO TO3HAHWS M aKTHBHOTO MpPeoOpa3oBaHMs JEHCTBHTEILHOCTH. OepupoBaHUe



POCTPAaHCTBEHHBIMU OO0Opa3zaMu OOBEIUHSET pa3Hble BBl YYEOHOW W TPYAOBOW JCSATEIBHOCTU, SIBISIETCS OJHUM U3
MPO(eCCHOHATTEHO BaXXHBIX KA4eCTB, MOATOMY aKTyajdbHa 3amada (OPMHUPOBAHUS Yy OOYYAIONIUXCS TPOCTPAHCTBEHHOTO
MBIIICHAS KaK Pa3HOBUIHOCTH OOPA3HOTO MBIIIJICHUS — CYIIECTBEHHOTO KOMITOHEHTa B TIOJITOTOBKE K MPAKTUYECKOMN
NEATEIBHOCTH 110 MHOTUM HAIIPaBIICHUSIM.
[lens ocBoeHUs mporpaMMbl yueOHoro kypca «I'eomeTpusi» Ha 6a30BOM ypoBHE 00y4deHUs: — 0011eo0pa3zoBaTeIbHOE U
OOILIEKYIbTYpPHOE pa3BUTHE OOydYalOIMXCAd dYepe3 o0ecrneyeHue BO3MOXKHOCTH NPUOOPETEHUS M HCIOJIb30BaHUS
CUCTEMATHYECKUX TEeOMETPUYECKUX 3HAHUN U JIEUCTBUM, CHEIU(UUHBIX TEOMETPUH, BO3MOXKHOCTH YCHEIIHOTO
MPOIOJIKEHUS 00pa30BaHUS MO CIEHUATIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM HUCTIOJIb30BAHUEM T€OMETPUH.
[Iporpamma 10 reoMmeTpun Ha 0a30BOM YypOBHE IIpelHA3HAdeHa [JIs1 OOydYaloIIMXCS CPEeIHEeW IIKOJbI, He
WCIIBITHIBABIINX 3HAUYMUTEIBHBIX 3aTPYJAHEHUN Ha YpOBHE OCHOBHOTO 00IIero oopasoBanus. Takum oOpa3om, oO0ydaromuecs
Ha 0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOIIME MaTEeMaTUYECKUE YMEHHS, CBSI3aHHBIE CO CHEU(UKON TreoMeTpuu |
HEOOXOJIUMBIE JIJISl dKU3HU B COBpEMEHHOM o01ecTBe. KpoMe 3TOro, OHM MMEIOT BO3MOXXHOCTh U3YYUTh FeOMETpHUI0 Oosee
IyOOKO, €CJIU B JaJbHEWIlIeM BO3HUKHET HEOOXO0IUMOCTh B TECOMETPUUECKUX 3HAHUSAX B TPOPECCUOHAIBHOU JIEITEIILHOCTH.
JlocTikeHre e OCBOCHMSI MPOrpaMMbl 00ECTIEUMBAETCS PEIIEHHEM COOTBETCTBYIOMIMX 3aaad. [IpuopuTeTHhIMU
3alauaMu 0CBOeHHs Kypca «['eomerpumn» Ha 6a30BoM ypoBHe B 10—11 kimaccax siBIsitoTCS:
e (¢opMupoBaHUE MPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOW KyJIbTYpbl M OCO3HAaHHE €€ B3aMMOCBSI3U C
OKPY’KaIOIUM MUPOM;

e (opMupoBaHUE TPEACTABICHUS O MHOTOTPAHHUKAX M TeJlaX BpaIICHUS KaK O BaXKHEUIIUX MaTEMaTHYECKUX
MOJEJISIX, MO3BOJISIFOIUX OMMCHIBATh U U3y4aTh Pa3HbIC SBJICHUS OKPYKAIOILIETO MUPA;

e (QopMupoBaHuE YMEHHS pAacClO3HABaTh Ha YEpTEk,axX, MOJCISIX W B pealbHOM MHPE MHOTOTPAHHHKHA W Teja
BpallCHUSI;

e OBJIQJICHHE METOJaMU pelIeHUs 3a7a4 Ha TOCTPOSHUS Ha U300paKEHUSX TPOCTPAHCTBEHHBIX (UTYD;

e (opMupoBaHue yMeHHUS ONEPUPOBATH OCHOBHBIMH TOHSATHSMH O MHOTOTPAaHHHMKAaX W TeJlax BpaIICHUS U UX
OCHOBHBLIMH CBOMCTBaMUu;

e OBJIAJICHUE AJTOPUTMAMHU pPELIEHUS] OCHOBHBIX THUIOB 3ajad; (OpMHUpOBaHHE YMEHHUSI TPOBOJUTH HECIOKHBIC
JIOKa3aTeIbHbIE PACCYKJICHHS B X0JI€ PEIIEHUs CTEPEOMETPUUECKHUX 3aJ1ay U 3a/1a4 C MPAKTUYECKUM COJICPIKAHUEM;



e Pa3BUTHE UHTEIUICKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH OOydYaronmxcsi, MO3HAaBAaTEIbHONW aKTHUBHOCTH,
HCCIIEIOBATENICKUX YMEHUN, KPUTUYHOCTH MBILIJICHNUS;

e (dopmupoBaHre (QPYHKIMOHAIBHON TPaMOTHOCTH, PENEBAaHTHOW T€OMETPUU: YMEHHE pPaclO3HABaTh IPOSBICHUS
r€OMETPUYECKUX TMOHSATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pealibHbIX >KU3HEHHBIX CUTYalUSX U NpPU U3y4YCHUU
JIPYrUX Yy4eOHBIX NPEIMETOB, MPOSBICHUS 3aBUCUMOCTEM W 3aKOHOMEPHOCTEW, (OpMYIHpPOBATH UX Ha S3bIKE
T€OMETPUU U CO3[1aBaTh T€OMETPUUECKUE MOJIEIHU, IPUMEHATh OCBOCHHBIN T'€OMETPUYECKUI alIapar sl PEIICHUs
IIPAKTUKO-OPUEHTUPOBAHHBIX 3371a4, UHTEPIIPETUPOBATH U OLICHUBATH ITOJIYYEHHBIE PE3YIbTATHI.

OTnMYUTENHEHON 0COOEHHOCTHIO IPOIPAMMBI SIBJIIETCS BKIIOYEHUE B KYpPC CTEPEOMETPHUH B HaUaJIe €ro U3y4eHUs 3aj1ad,
pelaeMbIX Ha YpPOBHE MHTYUTHBHOI'O IIO3HAHHUS, U ONpPENEIEHHBIM 00pa3oM OpraHM30BaHHas paboTa HajJ HUMH, 4TO
CHOCOOCTBYIOT PAa3BUTHUIO JIOTMYECKOIO M NPOCTPAHCTBEHHOI'O MBIIIJICHUS, CTUMYJIUPYET NPOTEKAaHHUE HHTYUTHBHBIX
ITPOLIECCOB, MOTUBUPYET K NAIBHEUIIIEMY U3YUEHHUIO MPEIMETA.

[Ipeanourenue oTHAaETCA HArISAHO-KOHCTPYKTUBHOMY METONY OOYYEHHS, TO €CThb TEOPETUYECKUE 3HAHHUS UMEIOT B
CBOEH OCHOBE YYBCTBEHHOCTbH INPEIMETHO-NIPAKTUYECKOU AECATEIBHOCTU. Pa3BUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yuyalxcs B Kypce CTEpeoMeTpUr MPOBOAUTCS 3a CUET PEIICHHUS 3a/1a4 Ha CO3/1aHKe MTPOCTPAHCTBEHHBIX 00pa30B U 3a/1a4 Ha
ONIepUpPOBaHUE NMPOCTPAHCTBEHHbIMU OOpazamu. CoznaHue obpa3za MpOBOAUTCS C ONMOPOI Ha HArJSAHOCTh, & ONEPUPOBAHUE
00pa3oM — B YCJIOBUSIX OTBJIEYEHUS OT HATJISIAHOCTH, MBICJIEHHOT'O U3MEHEHUS €r0 UCXOIHOTO COJIep KaHUsI.

OcHoBHBIE cozepxkaTenbHble TMHUU Kypcea «['eomerpun» B 10—11 kimaccax: «MuHororpanaukn», «lIpsiMble u miockoctu
B IIPOCTpaHCTBE», «Tena BpauieHus», «BEeKTOpbl U KOOPAUHATHI B MPOCTPAaHCTBE». DOPMUPOBAHKUE JOTHUYECKUX YMEHHM
pacnpezienigieTcss He TOJIbKO IO COJAEp)KaTeNbHBIM JIMHUSAM, HO M IO rojaM OOy4YeHHsl Ha YpOBHE CpEAHEro OOLIEro
oOpa3oBaHUs.

Conepxxanue o00Opa3oBaHHs, COOTBETCTBYIOLEE TMPEAMETHBIM pe3yibTaTaM OCBOEHHUSI pabouell MporpaMmbl,
pacnpenenéHHbIM 10 ToaM 00y4YeHusl, CTPYKTYPUPOBAHO TAKUM 00pa3oM, 4TOObI OBIIAJCHUE T€OMETPUUECKUMU MOHATUSIMU
¥ HaBBIKAMU OCYIIECTBISUIOCH MOCJIE0OBATEIBHO M MOCTYNATEeNbHO, C COOMIOACHUEM MPUHIMIA MTPEEeMCTBEHHOCTH, YTOObI
HOBBI€ 3HAHUS BKIIOYAINUCH B OOIIYIO CUCTEMY T€OMETPUUYECKUX MPEICTaBICHUIN 00ydaromuXxcsl, paciupsis U yriayouss eg,
o0pa3yst IpOYHbIe MHOKECTBEHHbIE CBA3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reometpuu oTBoauTCs 2 yaca B HeAemto B 10 kimacce u 1 gac B Hepenmo B 11 kiacce, Bcero 3a JBa rojaa
o0yueHnus - 102 y4eOHBIX yaca.
COILEPKAHHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATUA cTepeoMeTpuu. Touka, mpsiMasi, MJIOCKOCTh, HPOCTpaHCTBO. [loHsATHE 00 akcMOMaTHUYECKOM
IIOCTPOCHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUU U CIIEICTBUSA U3 HUX.

B3anmHOe pacrnonokeHue NpsMBIX B IIPOCTPAHCTBE: NEPECEKAOLIUECs, NTapalIeIbHbIE U CKPEIIMBAIOIIMUECS IIPAMBIE.
[TapannenbHOCTh MPAMBIX M INIOCKOCTEW B MPOCTPAHCTBE: MAPAJIIENBHBIE MPSAMBIE B IMPOCTPAHCTBE; MAPAIIIENBHOCTh TPEX
MPSMBIX; MAPAIJIENBHOCTh MNMPSAMOW M IUIOCKOCTH. YTJIBI C COHANPABJICHHBIMU CTOPOHAMH; YIOJl MEXAY MPSMBIMH B
npocrpancTBe. IlapajuielbHOCTh  IIOCKOCTEM: MApAJUICNIbHBIE IUIOCKOCTH; CBOMCTBA NApaJUIEIbHBIX IJIOCKOCTEM.
[Ipocreiimme mpocTpaHCTBEHHBIE (PUTYpBI HA TUIOCKOCTH: TETPa’Ip, KyO, Mapaiesenumnes; NoCTpOeHUEe CEYEHU.

[leprieHIMKYISIPHOCTH HNPSIMOM M TUIOCKOCTH: NEPNEHANKYJIIPHBIE IPSMBIE B MPOCTPAHCTBE, MPSAMBIE MMAPAIIIENbHBIE U
MIEPIICHIUKYJIIPHBIE K IUIOCKOCTH, IPU3HAK MEPIEHAUKYISPHOCTH MNPSIMOM M IUIOCKOCTH, TEOpeMa O MpsIMOH
MIEPIICHIUKYJISIPHON TIJIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJI MEXKAY NMPAMOU M IJIIOCKOCTBIO; IBYTPAHHBIN YTOJI, TUHEHHBIN
yroJl IByrpaHHoro yria. [Iepnenaukysisp M HakJIOHHBIE: PACCTOSHUE OT TOYKH 10 IUIOCKOCTH, PACCTOSIHUE OT IPSAMOU 10
IUIOCKOCTH, MpOeKlus (Urypbl Ha IUIOCKOCTh. IlepneHIuKyIsIpHOCTh MJIOCKOCTEH: MPU3HAK MEPHEHIUKYISIPHOCTU ABYX
IWIOCKOCTEU. TeopeMa o TPEX MEPIEHINKYIIAPax.

MHororpaHHuUKH

IloHATHE MHOTOrpaHHMKA, OCHOBHBIC OJJIEMEHTHl MHOTOIPDAHHMKA, BBIMYKJIBIE W HEBBIIYKJIBIE MHOTOTPAaHHMKU,
pa3BEépTKa MHOrorpaHHuka. lIpusma: N-yronpHas npusma; TpaHu U OCHOBAHUsS MPU3MBIL;, MPsAMas U HAKJIIOHHAs MPU3MBI;
OOKOBas U TOJTHAS TIOBEPXHOCTH MpU3MBbI. [lapamienenunes;, mpsMOYTOJbHBIN MapaieNIenuIe]] U ero cpoiictaa. [lupamuaa:
N-yroibHas NHpaMKlia, TPAaHK M OCHOBAaHHWE NUPaMHUbI; OOKOBas M TMOJHAs MOBEPXHOCTb NUPAMHJbI; MpaBUIbHAS U



YCEUEHHAsT NUPAMHUAA. OJIEMEHTBHl MpU3Mbl W nupamMuibl. [IpaBWIIBHBIE MHOTOIPDAaHHHUKH: IIOHSTHE IIPaBUIIBHOIO
MHOTOTPAaHHMKA; IpAaBWIbHAS IpPU3Ma W IPABWIbHAS NUPaMUIA; INPABWIbHASA TPEYrojibHas NHUPAMHUAA W TNPABUIBHBIN
teTpadap; kyO. IlpencraBienne o mpaBUIBHBIX MHOTOTPAaHHHUKAX: OKTadap, JOJEKa’ap U ukocarap. CedeHHs] MpU3MBI U
UPAMUJIBIL.

CummeTpust B IIPOCTPAHCTBE: CHUMMETPHSI OTHOCUTEIBHO TOYKH, INMPSAMOM, IUIOCKOCTH. OJIEMEHTBI CUMMETPUU B
NUpaMUAAX, HapAJIICIICIUIIE1axX, IPABUIBHBIX MHOTOTPaHHUKAX.

Bbluucienue 31€MEHTOB MHOTIOTPaHHUKOB: pEOpa, AuaroHanu, yribl. Ilnomans OOKOBOM MOBEPXHOCTH M MOJHOM
MOBEPXHOCTU MPAMOW MPHU3MBI, IUIOIIAJb OCHOBAHMM, TeopeMa O OOKOBOM IMOBEPXHOCTH NpsiMOi mpusmbl. [lnomanb
OOKOBOI TOBEPXHOCTU U MOBEPXHOCTU MPABUIBHOW MUPaMUJbI, TEOPEMaA O IUIOMAAN yced€HHON nupamusl. [loHsTHe 00
00béMe. OOBEM NMUPaMUJIbI, TPU3MBI.

[TogoOHebIe Tena B mpocTpaHcTBe. COOTHOLIEHUS MEKY IJIOIIAAIMU MOBEPXHOCTEN, 00bEMaMHU MOAOOHBIX TEN.

11 KITACC

Tesa Bpamenus

[Hunuaapuyeckass TOBEPXHOCTh, 00pa3ylolliue LUIUHAPUYECKONW MOBEPXHOCTH, OCh LUJIMHAPUYECKON MOBEPXHOCTH.
[Hununap: ocHOBaHMs U OOKOBasi MOBEPXHOCTb, 00pa3yrollias U 0Ch; IJIOMaAb OOKOBOW U MOJTHOW MOBEPXHOCTH.

KoHunueckast noBepxXHOCTb, 00pa3yromire KOHMYECKON MOBEPXHOCTH, OCh U BEPIIMHA KOHMYECKOU nmoBepxHocTH. KoHyc:
OCHOBAHUE M BEpIIIMHA, 00pa3yromias U OCh; TUIOA b OOKOBOUM M MOJHOW MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yrolue u
BBICOTA; OCHOBaHUA U OOKOBasi MOBEPXHOCTh.

Chepa m map: mHeHtp, paguyc, OuUaMeTp; IUIOMAAL MOBepxHOCTH cdepbl. B3aumHoe pacmnonoxeHue cdepbl u
IJIOCKOCTH; KacaTeNbHas IUIOCKOCTh K cdepe; TIomab chepol.

N3obOpaxkeHue Ten BpallleHus Ha TJI0CKOCTU. Pa3BEépTka uIuHIpa U KOHyca.

KomOunHanuu Ten BpailleHuss ¥ MHOTOTPAaHHUKOB. MHOTOIpaHHMK, ONMUCAaHHBIM okoyio cdephl; chepa, BOucaHHas B
MHOTOIPAHHMK, WJIH TEJIO BPaIEHUS.



[Tonsitue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tei. TeopeMa 00 00bEME MPSAMOYTOJIBHOTO Napalljiesienuieia 1
cnenctBus u3 He€. O0BEM UIuHApa, Konyca. O0BEM mapa U wiomaab chepsl.

[Tono6ubie Tena B mpocTpancTBe. COOTHOLICHHUS MEKY TUIOMIAASIMH MOBEPXHOCTEN, 00BEMaMH MOA00OHBIX TEJ.

Ceuenus nwiMHApa (MapamieNbHO W NEPHEHAUKYJISIPHO OCH), CEYEHHUS KOHyca (mapajulelibHO€ OCHOBAHUIO U
IPOXOJIAIlee Yepe3 BEPILINHY), CEYEHUs Iapa.

BekTOpbI U KOOPAUHATHI B IPOCTPAHCTBE

BekTtop Ha miockocth M B mnpocTpaHcTBe. ClI0)KEHHE W BBIUMTAHHWE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHCIIO.
Pa3noxenue BekTopa 1Mo TpEM HEKOMIUIAHApHBIM BekTopaM. [IpaBuno mapamnenenunena. PemieHue 3agad, CBS3aHHBIX C
IIPUMEHEHUEM ITpaBUJI IEUCTBUI ¢ BeKTOpamu. IIpsmoyrospHas cucrema KOOpAuHAT B TpocTpaHcTBe. KoopauHaTel BEKTOpA.
[Ipocreiimne 3agauv B KOOpJAWHATAX. YTOJ MEXAy Bekropamu. CkKaasipHOE IPOU3BEIEHUE BEKTOPOB. BBIYMCIIEHHE YTIIOB
MEXIy MPSAMBIMU U TUNIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN METO/ PU PEIIEHUH T'€OMETPUUYECKHUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ybTaThl OCBOSHHUS MPOTPaMMBI y4eOHOTO mpeameTa «MaTteMaThkay XapaKTepu3yIoTCs:

I'paknanckoe BoCIMTAHUE:

c(hOPMHUPOBAHHOCTHIO IPAKAAHCKOMW MO3UIIMKM 00YYaIOIIEeTrocs KaKk aKTUBHOT'O U OTBETCTBEHHOT'O WIEHA POCCUICKOTO
oO0111ecTBa, MPECTABICHUEM O MaTEeMaTHYCCKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUM, IPOIICAYP
rpakJIaHCKoOro oOiecTBa (BBIOOPHI, OMPOCHI M IIP.), YMEHUEM B3aUMOJCHCTBOBATh C COLMAJIBHBIMU WHCTUTYTaMHU B
COOTBETCTBHUHU C UX PYHKIHUSIMU U Ha3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO POCCHUUCKOM TPaKJaHCKOM HWJISHTUYHOCTH, YBaXKECHHS K IIPOINLIOMY U HACTOSIIEMY
POCCHICKOM MAaTEMATUKH, LEHHOCTHBIM OTHOUICHHEM K JOCTHMKECHHUSIM POCCUUCKHX MATEMATHKOB W POCCUUCKON
MaTeMaTUYECKOU IIKOJIbI, K UCIOIb30BAHUIO 3TUX JIOCTUKEHUM B IPYTUX HAyKaX, TEXHOJIOTUAX, chepax IKOHOMHUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS

OCO3HAHHMEM JYXOBHBIX IICHHOCTEH POCCHICKOrO0 Hapoja; Cc(pOopMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS,
ATUYECKOT0 MOBEICHUS, CBS3aHHOTO C IMPAKTUYECKUM IPUMECHEHHEM JOCTHKCHUW HAyKU W AEATEIbHOCTBIO YYEHOTO;
OCO3HAHUEM JIMYHOTO BKJIAJIa B MOCTPOEHUE YCTOMUYMBOTO Oy MyIIErO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOIIICHHEM K MHpPY, BKIIOYAs 3CTETHKY MaTeMaTHYCCKHX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
PEIIEHUM, PACCYKIECHUM; BOCIIPUMMYHMBOCTHIO K MATEMATUYECKUM ACIIEKTaM Pa3JIUYHBIX BUJOB HCKYCCTBA.

du3nvecKkoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO YMEHUSI MPUMEHATh MaTEMAaTUUECKHE 3HAHUS B MHTEpEcax 3/I0POBOr0 M OE€30MacHOro odpasa
JKW3HU, OTBETCTBEHHOI'O OTHOIIECHUSI K CBOEMY 3J0pPOBBIO (3710pOBOE MUTAHHUE, COATAaHCUPOBAHHBIA PEKUM 3aHATUU U
OTIbIXa, peryisipHas (Qu3nyeckas aKTHUBHOCTH); (PU3UYECKOTO COBEPIICHCTBOBAHMS, TPU 3aHIATHIX CIOPTUBHO-
03JI0POBUTEJILHOU IEATEILHOCTHIO.

Tpynosoe Bocnnuranue:



TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IICHHOCTH TPYIOJIOOMS; MHTEPECOM K pa3IUnYHBIM cepaM mpodeccHnoHaTbHON
NEATETLHOCTH, CBS3aHHBIM C MaTEMaTUKOW W €€ MPWIOKEHUSIMHU, YMEHHUEM COBEpINaTh OCO3HAHHBINH BBHIOOp OymyIei
npodeccun U peaau30BBIBATH COOCTBEHHBIC JKU3HEHHBIC IUTAHBI; TOTOBHOCTHIO M CIOCOOHOCTBIO K MAaTeMAaTHYECKOMY
o0pa30BaHUIO M CaMOOOPa30BaHUI0 HAa MPOTSKCHUU BCEH JKU3HHM, TOTOBHOCTHIO K AKTHBHOMY YYacTHIO B PCIICHHH
MPAKTUYCCKUX 3a]]a4 MAaTEMaTHIYCCKOM HAIPaBICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

c(hOPMHPOBAHHOCTBIO IKOJIOTUYECKON KYJIbTYPhI, IOHUMAaHUEM BIUSHHS COIMATLHO-D)KOHOMHYECKHUX MPOIIECCOB HA
COCTOSIHUE TIPHPOJHONH M COLMAIBHOM Cpebl, OCO3HAHHMEM TJI00AJIBHOTO XapakTepa SKOJOTHYECKUX IPoOjeM;
OpHUEHTaIlMell Ha MPUMEHEHHE MaTeMaTHUYSCKMX 3HAHUW IS peHieHUs 3aJad B 00JIaCTH OKPYIKAIOIIEH Cpelibl,
IJIAHUPOBAHUSI TIOCTYIIKOB M OIIEHKH MX BO3MOYKHBIX MOCIICICTBHUI IS OKPYKAIOIICH CPE/Ibl.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

C(OPMHPOBAHHOCTHI0O MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHUS HAYKH U
OOIIIeCTBEHHON MPAKTHUKH, MMOHUMaHUEM MaTeMaTHYECKOM HayKh Kak chepbl 4eJOBEYECKOM IeATEIbHOCTH, ITAIlloB e
Pa3BUTHUS U 3HAYMMOCTH JIJIsl PA3BUTHS ITUBHIIM3AIIUM, OBJIAJCHUEM SI3BIKOM MaTEMaTHKU M MaTeMAaTHYECKON KYyJIbTYpOit
KaK CpEICTBOM TO3HAHUS MHPA; TOTOBHOCTBIO OCYIIECTBISATh TPOEKTHYIO W HCCIEIOBATEIBCKYIO ACATEIBHOCTD
WHIUBUyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOSHHS IPOorpaMMbl Y4eOHOTO mpeaMeTa «MareMmaThuka» XapaKTepH3YIOTCS
OBJIQJICHUEM YHUBEPCAITBHBIMU HO3ZHAGAMENbHBIMU OCUCMBUIMU, YHUBEPCANTbHbIMU KOMMYHUKAMUBHLIMU OeUCNEUIMU,
VHUBEPCATLHLIMU Pe2YSIMUBHBIMU OELLCMBUAMU.

1) YVuusepcanvuvie noznasamenvhule oeticmsus, obecneuusarom gopmuposanue 6a306bix KOCHUMUBHBIX NPOUECCO8
obyuarowuxcs (oceoenue Memooo8 NO3HAHUSL OKPYICAIOUe20 MUupd; HNpUMeHeHUe N02U4eCKUX, UCCIe008amelbCKux
onepayuil, ymeHuil pabomams ¢ ungopmayueti).

ba3oBble Jjornyeckue n1eiicTBUSA:



BBISIBISIT U XapaKTEPU30BaTh CYIIECTBEHHbIC IMPU3HAKKM MATEMAaTUYECKUX OOBEKTOB, IMOHSATUN, OTHOLIEHUU
MEXIy TOHATUSAMHU; (GOPMYIHUPOBATh OMNPEICICHUs TOHATUN; YyCTaHABIMBATh CYIIECTBEHHBIH MpPU3HAK
KJIacCU(pUKALIMU, OCHOBAHHMS JIJIs1 0O0OIICHHS U CPaBHEHMSI, KPUTEPUU MTPOBOAMMOIO aHAIIN3A,

BOCIIPUHUMATh, (OPMYIUPOBaTh W NPeoOpa3oBbIBATh CYXKACHMS: YTBEPAUTEIbHBIE U OTpPUIATEIbHBIE,
€IMHUYHbIE, YACTHBIE U OOIIHNE; YCIOBHBIC,

BBISIBJISITH MaTEMaTHUECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUns B (pakTax, JaHHBIX, HAOMIONCHUAX U
YTBEPKJICHUSX; TPEAJIaraTh KPUTEPHUH JIJIs1 BBISIBJICHUS 3aKOHOMEPHOCTEN M POTUBOPEUNIA;

JienaTh BBIBOJABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M WHAYKTHBHBIX YMO3aKIIIOUCHHN,
YMO3aKJIFOUEHHH 10 aHAJIOTHH;

IPOBOJNUTH CaMOCTOSITENIbHO JOKAa3aTelNbCTBA MATEMaTHUECKUX YTBEPKICHUM (IpsMble U OT MPOTHUBHOTO),
BBICTPAMBaTh apryMEHTAIUIO, IPUBOJIUTH IPUMEPHI U1 KOHTPIIPUMEPHI; 00OCHOBBIBATH COOCTBEHHbBIE CYKIEHUS U
BBIBO/IbI;

BbIOMpaTh croco0 peuieHus: yd4eOHoH 3aaun (CpaBHUBATh HECKOJIBKO BapHAaHTOB pEIICHHUs, BbIOUpaTh Hanbosee
HOJXOJAIINH ¢ yYETOM CaMOCTOSTENBHO BbIJIEJICHHBIX KPUTEPUEB).

ba3oBble ucciieioBare/ibCKHe JAeiiCTBUSA:

WCITOJI30BaTh  BOIMPOCHl KaK HMCCICAOBATEIbCKANA HMHCTPYMEHT TIO3HAHUS, (OPMYIHPOBATH BOIPOCHI,
buKcUpyIoONe MPOTHBOPEYHE, MPOOJIIEMy, YCTaHABIMBATH HCKOMOE W JaHHOE, (OPMHUPOBATH THIOTE3Y,
apTyMEHTHPOBATh CBOIO MO3UIIUIO, MHECHHUE;

MIPOBOJUTH CAMOCTOSTEIHHO CIIAHWPOBAHHBIA IKCIIEPUMEHT, HMCCIICOBAaHUE IO YCTAHOBIICHHIO OCOOEHHOCTEH
MaTEeMaTHYeCKOTO0 OOBEKTa, SIBICHMS, IPOIECCA, BBISBICHHIO 3aBUCHMOCTEH MEXIy OOBEKTaMH, SBICHUSIMH,
MIPOIIECCAMH,

CaMOCTOSITeTIbHO  (hOpMYJIHUPOBAaTh OOOOIIECHUS W BBIBOJABI 10 pe3yjibTaTaM IPOBEAEHHOIO HAOIIOCHUS,
WCCJICIOBAHMUSI, OIEHUBATH JOCTOBEPHOCTH MOJYYCHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U 000OIIICHMIA;

IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOIECCa, a TAK)KE BBIIBUTATH MPEATIONOKEHUS O €TI0 Pa3BUTHH B HOBBIX
YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISBIIATH ASOUIIUTHI HHPOPMAITIHU, JaHHBIX, HEOOXOMMBIX IS OTBETA Ha BOIPOC U ISl PEIICHHS 3a]1auu;



BbIOMpaTh HWHGOPMALMIO M3 MCTOYHUKOB PpA3MYHBIX THUIOB, AaHAJIW3UPOBAaTh, CHCTEMAaTU3UPOBATh U
UHTEPIIPETUPOBATH HH(POPMALIUIO PA3TUYHBIX BUJOB U (POPM MpeICTaBICHUS;

CTPYKTYpUPOBaTh HHGOPMAIIUIO, IPEACTABIATH €€ B PA3IMYHBIX (opMax, WILTIOCTPUPOBATH IpaduuecKH;
OLICHMBATh HaJAEKHOCTh HH(OPMAIIUU TIO CAMOCTOSTENBHO CHOPMYITUPOBAHHBIM KPUTEPHUSM.

2) VHusepcanbhvle KOMMyHUKamueHble Oelicmeus, 00ecneuusaiom CcoopmMupo8aHHOCMb COYUATIbHbIX HABLIKOG
00yYaruuxcs.
Oo0enue:

BOCIIPUHUMATh U (POPMYJIIMPOBATH CYXKJICHUSI B COOTBETCTBUU C YCJIOBHUSIMU U TEISIMU OOIICHUS; SICHO, TOYHO,
IPAMOTHO BBIPAJKATh CBOIO TOUKY 3PEHHUS B YCTHBIX U NMUCbMEHHBIX TEKCTAX, 1aBaTh MOSCHEHUS 110 XOAY PELICHHUS
3a/1a4yv, KOMMEHTHUPOBATh MOJyYCHHBIN PE3yJIbTaT;

B XOA€ OOCYXIEHHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAae€MOl TeMbl, MPOOJIEMBbI, pelIaeMoil 3aaayu,
BBICKA3bIBaTh HJCH, HAIICJICHHBIE HAa MOWUCK PEIICHUS; COMOCTABIATh CBOM CYXKICHUS C CYXICHUSIMHU IPYTUX
YYaCTHUKOB JIMajiora, OOHApY»XUBAaTh PA3IMYM€ M CXOJCTBO MO3UIUH; B KOPPEKTHOH (opme (GopMynrpoBath
pa3Horiacus, CBOM BO3pPaXKEHNUS,

MPEACTABIATh PE3YIbTAThI PEIICHUS 3a/1aui, SKCIIEPUMEHTA, UCCIIECIOBaHUS, TPOEKTA; CAMOCTOSTEIILHO BHIOUPATH
dbopmaT BBICTYIUIEHUS ¢ YYETOM 3aJ1ayu MIPE3CHTAIUU U OCOOCHHOCTEHN ayIUTOPHHU.

CorpyaHu4ecTBo:

MOHMUMATh W HCIOJIb30BaTh MPEUMYIECTBA KOMAHJAHOW W WHIUBUIYAIbHOW pabOThl MpU PEHICHUH YYEOHBIX
3a/lay; TPUHUMATh 1€Jb COBMECTHOM JI€ATENbHOCTH, IUIAHUPOBATh OPTraHU3aIllMI0 COBMECTHOM palOThI,
pacmpenenaTb BUAbI pabOT, JOTOBapHBATHCS, OOCYX IaTh IMPOIECC M PE3ynbTar pabOThl, 0000IIaTh MHEHUS
HECKOJIBKMX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (0OCYKIeHHs, OOMEH MHEHUMN, «MO3TOBbIE HITYPMbBD» U HHBIC);
BBHITIOJIHATHh CBOIO YacTh PabOTHI M KOOPJAMHHPOBATH CBOM JCHCTBUS C JPYTUMHU UYJE€HAMU KOMAaHJbI; OIICHHBATh
KaueCTBO CBOETO BKJIaJla B OOIIUIA MTPOIYKT MO KPUTEPUSIM, CPOPMYIUPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBHUS.

3) Vhusepcanvhvie pecynsamusHnvle Oelicmaus, 0becneuusaron opmupo8anue CMulCI08bIX YCMAHOBOK U HCUZHEHHBIX

HABLIKOB TUUHOCHIU.
Camoopranuzamnus:



e COCTaBJISITh IUIAH, AITOPUTM PEIICHUS 33/1a4d, BEIOMPATH CITOCOO PEIICHUS ¢ YIETOM UMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEIICHHUIA C Y4ETOM HOBOM
uHpopMaruu.

CaMOKOHTPOJIb:

e BJQJICTh HAaBBIKAMH ITO3HABATEIHHOW PEIICKCUM KaK OCO3HAHUS COBEPIIACMBIX JCHCTBHIA M MBICTHTEIBHBIX
MPOIIECCOB, WX PE3yJIbTaTOB; BIAJAETh CHOCOOAMM CaMOIPOBEPKH, CAMOKOHTPOJS TMpollecca M pe3ylibrara
pEIIeHs MaTEMaTUIECKOH 3a1a9H;

e TPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPH PEIICHUH 33191, BHOCUTH KOPPEKTUBHI B ICSITCIIEHOCTh
HA OCHOBE HOBBIX OOCTOSITENIbCTB, TAHHBIX, HAWJCHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHE PE3YJIbTATA IEIH U YCIOBHUSIM, OOBSICHATH MPUUYUHBI JOCTUKEHUS WM HEAOCTHUKEHUS
pe3yIbTaTOB EATEILHOCTH, HAXOAUTH OITHOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KVIACC

OnepupoBaTh NOHATUSIMU: TOUYKA, IPSAMasi, INTIOCKOCTb.

[IpUMEHSTH aKCHOMBI CTEPEOMETPHUHU U CIIEACTBUS U3 HUX MPU PELIICHUU T€OMETPUUECKHUX 3a]1a4.

OnepupoBaTh MOHATHAMU: MAPATIIETBHOCTD U MEPIEHIUKYJIIPHOCTD MPSAMBIX U MJIOCKOCTEH.

KnaccuduimpoBats B3auMHOE pacriooKeHUE MPSIMbIX U TJIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBath MOHATUSMU: JBYTPAHHBIN YTOJl, TPAaHU JBYTPAHHOTO yIiia, peOpo ABYTPAHHOTO YIJIa; TUHEHHBIN yroi
JIBYIPaHHOTO yTJIa; rpajayCcHas Mepa JBYIPAHHOIO yria.

OnepupoBaTh MOHITUAMHU: MHOTOIPAHHUK, BBIMYKJIbIM U HEBBIYKIIbIA MHOTOTPAHHHK, 3JIEMEHThl MHOTOTPAaHHUKA,
ITPaBUJIbHBIA MHOTOTPaHHUK.

Pacro3naBaTh OCHOBHBIE BU/IbI MHOTOTPAHHUKOB (TUPaMU/Ia; MPU3Ma, MPSMOYTOIBHBIN Mapauiesenunes, Kyo).

KnaccugunmpoBath MHOTOTpaHHUKH, BBIOMpass OCHOBaHUS I KJIacCU(PUKAIUMU (BBIMYKIbIE W HEBBITYKJIIbIE
MHOT'OTPaHHUKH; MPABWJIbHBIE MHOTOIPAaHHUKH; IPSIMbIE U HAKJIIOHHBIE TTPU3MBI, TTapaJUICTISIIUIIC/Ibl ).



OnepupoBaTh MOHATUSMHU: CEKYIAs IJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHLIMUIIBI TIOCTPOEHUSI CEYEHUH, UCTIOJIB3YSl METO/, CJIEOB.

CrpouTh ceueHHs MHOIOTPAaHHUKOB METOJOM CJEAOB, BBIMOJIHATH (BBIHOCHBIE) IJIOCKHME YEPTEHKU M3 PUCYHKOB
MPOCThIX 00BEMHBIX QUTYP: BUJI CBEPXY, COOKY, CHU3Y.

PemaTte 3aaun Ha HAXOXKJEHUE T€OMETPUYECKUX BEJIIMYMH MO 0o0pasliaM WM aJropuTMaM, MPUMEHSST U3BECTHBIC
aHAIMTHYECKUE METOJBI MPU PEIICHUN CTAaHAAPTHBIX MATEMAaTHYECKUX 3a/1a4 Ha BBIYHUCIECHUE PACCTOSHUNA MEXKIY JBYMS
TOYKaMH, OT TOYKH JI0 IPSIMOM, OT TOYKH JI0 INTIOCKOCTH, MEXK]TY CKPEIIMBAIOIIUMUCS PSIMBIMHU.

PemaTte 3aaun Ha HAXOXKJEHUE TE€OMETPUYECKUX BEIIMYUH MO 00pasliaM WM aJroOpuTMaM, MPUMEHSS U3BECTHBIC
AHAJIUTUYECKUE METOAbl MPHU PEIICHUH CTAaHAAPTHBIX MATEMaTUYECKHX 3a7ad Ha BBIYUCICHUE VYIJIOB MEXKIY
CKPELIMBAIOIINUMHUCS MPSMBIMHU, MEXIY IPSIMON M IIJIOCKOCTBIO, MEXAY IIOCKOCTSMHU, IBYTPaHHBIX YIJIOB.

Boruncnars 00bEMBI U TUIOMIAIM MOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, MUpaMujia) ¢ IpUMEHEHUEM (HOpMYyIT;
BBIYHCIIATh COOTHOLIEHUS MEXKIY IJIOIIAIIMH MOBEPXHOCTEN, 00bEMAaMH MOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBarh MOHATUSMU: CHMMETPUS B IPOCTPAHCTBE; LIEHTP, OChb M IUIOCKOCTH CHUMMETPUH; LEHTP, OCh H
IUIOCKOCTh CHMMETPHUH (PUTYpBI.

N3BnekaTh, mpeoOpa3oBbIBaTh U UHTEPIPETUPOBATH MH(POPMALIMIO O MPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (PUTYpax,
MIPE/ICTABICHHYIO HAa YEPTEXKAX U PUCYHKaX.

[IpumensTh reoMeTpudeckre (GakThl AJs1 PEeLICHUs CTEPEOMETPUUECKUX 3a]a4, MPEIoNaraloluXx HECKOJIbKO 1IaroB
pelleHus1, €Clii YCIOBHsI IPUMEHEHHUS 3a/1aHbl B sIBHOU (hopMme.

[IpumeHsATh TpocTElIIME NPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI IPH PEIICHUH
CTEPEOMETPUYECKHUX 3a/aU.

[IpuBOAMTH IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE U KM3HU, PACIIO3HABATH MPOSIBICHUE 3aKOHOB
I€OMETPUU B UCKYCCTBE.

[IpuMeHATh MOJyYEHHBbIE 3HAHUSA HA MPAKTUKE: aHAIU3UPOBATH pPEAbHbIE CUTyallud M TMPUMEHSTh H3yYEHHbIC
NOHATHUS B TMpPOLECCe MOMCKA pELIEHUS MaTeMaTHYeCKU CQPOPMYIUPOBAHHON MpOOJIEMBbl, MOAEIUPOBATH pEabHbIC
CUTYyalluM Ha SA3bIKE€ F€OMETPUH, HCCIIEOBATh MOCTPOCHHBIE MOJEIH C HCIOIb30BAHUEM T'€OMETPUYECKUX MOHSATUH U
TEOpEeM, arlrapaTa anreOpbl; pelarb NPaKTUYECKUe 3a7a4l, CBSI3aHHbIE C HAX0XKIEHUEM IeOMETPUUECKUX BETMYUH.



11 KIIACC

OnepupoBaTh NOHATUSAMU: IUIMHAPUYECKAs TOBEPXHOCTh, 00pa3yolIfe HUIUHAPUYECKON TOBEPXHOCTH; LIMIIMHID;
KOHUYECKasl MOBEPXHOCTh, 00pa3yrolie KOHUYECKON MOBEPXHOCTH, KOHYC; cepruueckasi IOBEPXHOCTb.

Pacrio3naBath Tena BparieHus (IMIHHIP, KOHYC, cdepa | map).

OOBSACHITH CIOCOOBI TOJTYYEHHUSI TEJI BPAILICHMUS.

KnaccuduimpoBats B3auMHOE pacnosiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh NOHATUSMH: IIAPOBOM CErMEHT, OCHOBAHHE CETMEHTA, BBICOTA CEIMEHTA; IIAPOBOW CIIOM, OCHOBAHHE
IaPOBOTO CJI0SI, BRICOTA IIAPOBOTO CIIOS; IAPOBOI CEKTOP.

Breruncnars 00bEMBI U TIOIIAAN TIOBEPXHOCTEN TEJ BPAIIEHUSI, TEOMETPUUYECKUX TEJl C TPUMEHEHUEM (HOpMYII.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BIIUCAHHBIA B cepy M OMUCAHHBIA OKOJIO cephl; chepa, BIUCAHHAS B
MHOTOTPAaHHUK WJIU TEJIO BPAILICHHUS.

BBIYUCIISATE COOTHOIICHUS MEKTY IUIOIIAIIMH MIOBEPXHOCTEN U 00bEMaMU MOJJOOHBIX TEII.

N3o0paxkath u3ydyaembie GUTYphl OT PYKH U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) TUIOCKUE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHUJ CBEpPXY, COOKY, CHU3Y;
CTPOUTH CEUCHUS TEJ BpallEHUSI.

W3BrnekaTh, MHTEPIIPETUPOBATH U MPEOOPA30BBIBATH MH(DOPMAIHIO O TPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (PUTYpaX,
MPEACTABICHHYIO Ha YEPTEKAX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTRE.

BrINMOMHATH JEHUCTBUS CIIOKEHUSI BEKTOPOB, BHIYUTAHUS BEKTOPOB M YMHOKEHHSI BEKTOpa HAa YHUCIO, OOBICHSTH,
KaKUMU CBOMCTBaMH OHU 00JIaIafoT.

[IpuMeHATH TpaBUIIO NapalieNenuIeaa.

OnepupoBaTh NOHITUSMHU: JEKAPTOBBI KOOPJUHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA, PABEHCTBO BEKTOPOB,
KOOPAMHATHI BEKTOpA, YTOJ MEXIy BEKTOpaMH, CKaJspHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIC W KOMIUIAaHAPHBIC
BEKTOPHI.

HaxoauTh cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOpPA HA YUCIIO, YTOJI MEXKIY BEKTOpaMH, CKalIsipHOE MTPOU3BEACHUE,
pPacKJIaIbIBaTh BEKTOP IO ABYM HEKOJUTMHEAPHBIM BEKTOPaM.



3aiaBaTh INIOCKOCTh YPAaBHEHUEM B J€KapTOBOM CHCTEME KOOPAUHAT.

[TpumeHsTh TeOMeTpUYECKUEe (PaKThl ISl PEIICHHs] CTEPEOMETPUUECKUX 3a]ad, TMPEINOoIaraonX HECKOIbKO I1aroB
pelleHus1, eClii YCIOBHsI MPUMEHEHHS 33/1aHbI B sIBHOU (hopMme.

Pemate npocreiimme reoMeTpu4ecKue 3a1a4i Ha IPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/1A.

Pemarp 3amaun Ha OKa3aTeJbCTBO MAaTEMAaTHYECKMX OTHOIUEHUH M HAXOXICHHE I€OMETPUYECKHX BEIUYMH I10
oOpasiam Wiu alropuTMam, MPUMEHsIsl U3BECTHBIE METO/IbI TP PEIICHUH CTaHAAPTHBIX MAaTEMaTHYECKUX 3a]1a4.

[IpyMeHATE TPOCTEMIIME IPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHMKALIMOHHBIE CHUCTEMBI IPU DPEIICHUU
CTEPEOMETPUYECKUX 3a1ay.

[IpuBOIUTE NIPUMEPBI MATEMATUUYECKUX 3aKOHOMEPHOCTEW B IPUPOAC U KU3HU, PACIIO3HABATH IPOSIBICHUE 3aKOHOB
Ir€OMETPUU B UCKYCCTBE.

[IpyMEHATh MOJyYEHHBIE 3HAHWS HA NPAKTUKE: AHAIM3UPOBATH PEANbHBIE CHUTYallMH W TPUMEHATH W3YYEHHBIE
NOHATUS B TMpOLIECCE€ TOHUCKA PEIICHUS MaTeMaTH4ecKH C(HOPMYIUPOBAHHOW MPOOJIEMbl, MOAEIUPOBATH pEaTbHbIE
CUTyallMd Ha S3bIKE T'€OMETPUM, HCCIEI0BATH ITIOCTPOCHHBIE MOJEIU C HMCIOJIB30BAHUEM T'€OMETPUYECKUX IOHATUU U
TEopeM, anmnapaTa anreOpbl; pelmaTh NPaKTUYECKUE 3a7auu, CBI3aHHbIE C HAX0XK/IEHUEM T€OMETPUUYECKUX BETUUHH.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Konu4yecTBo yacoB DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Kourpoabubie IIpakTnyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchl
1 BBeneHue B cTepeoMeTpuIo 10 1
5 [Ipsimbie ¥ TIOCKOCTH B MPOCTPAHCTRBE. 12 1
[TapannenbHOCTb NPSAMBIX U INIOCKOCTEN
3 [lepnieHIUKYISPHOCTD MPSAMBIX U 12
IIJIOCKOCTEN
4 VYTibl MEXAY NPSIMBIMU U TUIOCKOCTSIMU 10 1




MHororpanHuku 11 1
O0BEMBI MHOTOTPAaHHUKOB 9 1
IToBTOpEHME: CEUeHMs], pACCTOSIHUS U YIJIbI 4 1
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0
11 KUIIACC
KoanuectBo yacos JJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Kourpoubnbie IIpakTHyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Tena BpamieHus 12
OO6bEMBI TEN 5
BekTopsl 1 KOOPAWHATEI B POCTPAHCTBE 10
4 [ToBTOpenue, 06001IeHNE, 7 1
CUCTeMaTH3aIlvsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE

Ne Hara undgpoBbie
Tema ypoka Koutpoabubie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI pecypenI

OCHOBHBIE IIOHATHS CTEPEOMETPUN: TOUKA,

npsimMasi, I0CKOCTh, IPOCTPAHCTBO.

[IpaBuna n3o0paxxeHuss HaA PUCYHKAX: 1
n300pakeHusl II0CKOCTEH, apauIeNbHbIX

IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

Ilonstus: MepEeCCKaromuecs MmIOCKOCTH,
NnepeceKkarommecsa npsamas 1 rmiIoCKOCTb

Ilonstus: MepeCCKaromuecs 1miI0CKOCTH,
nepecekarommecs npsamas 1 rmiI0CKOCTb

3HAKOMCTBO C MHOTOI'paHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB Ha 1
PUCYHKaX, Ha MPOEKITMOHHBIX YePTEKaX

HavanbHble cBeieHus 0 Kyoe U mupamu/ie,
ux pa3BépTku U mozenu. CedeHus 1
MHOTOTPaHHUKOB

HauanbHble cBeieHus 0 Ky0e u nupamue,
ux pa3BeépTku U Mozenu. CedeHus 1
MHOTOTPaHHUKOB

[TonsiTue 06 aKCHOMATHYECKOM

MOCTPOCHUUN CTCPCOMCTPUN: AKCUOMBI 1
CTCPCOMCTPHU U CIICACTBUA U3 HUX




TToHsATHE 00 aKCHOMATUYECKOM

8 HOCTPOCHUU CTEPEOMETPUU: AKCHOMBI
CTEpEOMETPUH U CIEICTBUS U3 HUX
[Tonarue 06 akCHOMAaTHYECKOM

9 IIOCTPOEHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUSI U3 HUX
[TonsATHE 00 AKCHOMATHYECKOM

10 IIOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
B3aumMHoe pacrnonioxkeHue npsMbIX B

1 IPOCTPAHCTBE: IiepeceKaroIuecs,
napaielibHble U CKpellBaroLIecs
npsIMbIe
[TapannenbHOCTh NPSAMBIX U IUIOCKOCTEH B

12 IPOCTPaHCTBE: NapajljiesbHbIe NPsMbIE B
IIPOCTPAHCTBE; NapAJUIEIBbHOCTD TPEX
HPSMBIX
[TapamienpHOCTD MPSAMBIX U INIOCKOCTEN B

13 npocTtpaHcTse: [lapamiensHOCTh IpsAMoOl 1
IJIOCKOCTH

14 VTIuiBl ¢ COHANPABICHHBIMUA CTOPOHAMH

15 Yroa Mexay nNpsiMbIMU B IPOCTPAHCTBE

16 Yroa Mexay npsIMbIMU B IPOCTPAHCTBE

17 [TapannenbHOCTb MIIOCKOCTEN:
napasuiesbHbIe MII0CKOCTH

18 CBolicTBa napajuieIbHbIX IIOCKOCTEN

19 [Ipocreiimune npocTpaHCTBEHHbIE (PUTYPBI

Ha TJIOCKOCTH: TeTpa’ap, KyoO,




napaJuieIIeHIIe/]

20 [TocTpoenue ceueHuit

21 [TocTpoenue ceuenumii
KonTponpHas padora o Teme "IIpsimbie u

22 MJIOCKOCTH B IIPOCTPAHCTBE.
[TapannenbHOCTb NPSAMBIX U INIOCKOCTEN"
[leprieHAMKYIASIPHOCTD NPAMOUN U

23 IUIOCKOCTH: NIEPIEHANKYJIISIPHBIE NPSMBIC B
IIPOCTPAHCTBE

24 ITpsimble napamienbHble U
NEPIEHIUKYIISIPHBIE K IITIOCKOCTH

o5 [Ipsimble napasenbHble U
NEePIEeHIUKYIIPHBIE K IIIIOCKOCTH

26 [Tpu3Hak neprneHuKyIIpHOCTU IPSIMON U
IJIOCKOCTH

97 [Tpu3Hak neprneHuKyIIpHOCTU IPSIMON U
IJIOCKOCTH

28 Teopema o0 psIMOM EPIIEHANKYIISIPHON
IJIOCKOCTH

29 TeopeMa 0 IpsAMO¥ NEPIIEHAUKYIAPHOU
IJIOCKOCTH

30 TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIAPHOU
IJIOCKOCTH
[leprieHauKYNISAp M HAKIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 10 TIJIOCKOCTH

39 [lepnieniuKynsip ¥ HAKJIOHHBIE: PACCTOSTHUE

OT TOYKHU OO IIIOCKOCTHU, paCCTOAHHUE OT




IIPSIMOM 10 IIJIOCKOCTH

[leprieHauKYNISAp M HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH
[lepieHIUKYIJIAp U HAKIIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IUNIOCKOCTH

35 VYTIIBl B IPOCTPAHCTBE: YTOJI MEXIY
IPSIMOM U TNIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JBYTPaHHOIO yria

37 JIByrpaHHbI{ yroii, TMHEHHBIN yroi
JBYTPaHHOIO yrjia
[IepnieHAMKyYIAPHOCTD INIOCKOCTEN:

38 IIPU3HAK NEPIECHIUKYIIPHOCTH ABYX
IJIOCKOCTER
[IeprieHAMKyYISAPHOCTD INIOCKOCTEN:

39 NPU3HAK MEPIECHANKYISIPHOCTH IBYX
IJIOCKOCTER
[IeprieHAMKyYISAPHOCTD INIOCKOCTEN:

40 MpU3HAK NEPIEHIUKYIIPHOCTU ABYX
IJIOCKOCTER

41 TeopeMa 0 TpEX nmepneHAUKYIApax

42 Teopema o Tpéx nmepneHAUKYIIpax

43 TeopeMa 0 TpEX nepneHaUKYIApax
KonTponbhas pabota no remam

44 "TleprnieHIUKYISPHOCTD MPSIMBIX U

Hn

riockocTeil" 1 "YTIibl MeXAY NPSMBIMU U




II0CKOCTAMHA"

45

46

47

[TonsiTHE MHOTOTpaHHUKA, OCHOBHBIE
AJIEMEHTBI MHOI'OTPAHHUKA, BBIIYKJIbIEC U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; Pa3BEPTKA
MHOT'OI'PAaHHHUKA

[Tpusma: n-yronpHas nmpu3Ma; rpaHu U
OCHOBaHUS IPU3MBL; MIpsiMasi U HAaKJIOHHAS
MPU3MBbI; OOKOBAsI U MOJIHASI TOBEPXHOCTh
MIPU3MBI

[Tapannenenunen, IpSIMOYTOIbHBIHI
napasuieNienune1 U ero CBolcTBa

48

[Inpamuia: N-yrosapHas nUpaMuia, IpaHy U
OCHOBaHME IHPaMUJIbl; OOKOBas U MOJIHAS
[IOBEPXHOCTB ITUPAMU/IbI; IPABUIIBHAS U
yce4y€HHas MUpaMuaa

49

[IpaBunbHBIE MHOTOIPAHHUKH: TOHSTHE
MPABUJIBHOTO MHOTOTPaHHUKA; TPaBUIIbHAS
IpU3Ma U MpaBUIbHAs MUPaMU/Ia;
NpaBUJIbHAS TPEYroJbHas MUpaMua u
NpPaBUJIBHBIN TETpa’ip; Kyo

50

IIpencraBnenre o MpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTadp, AOJAEKadIp 1
MUKOCa3Ip.

51

CummeTpHs B IPOCTPAHCTBE: CHMMETPUS
OTHOCHUTEJIBHO TOUYKH, NPSIMOM, TNIOCKOCTH.
DJIEMEHTHI CHMMETPHUH B IUpamMuax,
napajuiejenunenax, NpaBuiIbHbIX
MHOT'OI'PaHHHUKAX




Brrunciaenue 31eMeHTOB MHOTI'OI'PpaHHUKOB:

52 pEOpa, TuaroHaiu, yribl 1
[Tnomaae GOKOBOI MOBEPXHOCTH U IMOJTHON
53 MOBEPXHOCTHU NIPSIMON TIPU3MBI, TUIOIIATH 1
OCHOBaHUH, TeopeMa 0 OOKOBOMA
MOBEPXHOCTHU MIPSIMON TIPU3MBI
[Tnomaas 6OKOBOM MOBEPXHOCTH U
54 MOBEPXHOCTH MIPABIIILHOW MUPaAMUJIBI, 1
TEopeMa O TUIOIIAIN OOKOBOM MOBEPXHOCTH
YCEUEHHOU MUPaAMUIbI
55 KonTponbhas pabota no Teme 1
"MHororpaHHuku"
56 [Tonsitre 06 06BEME 1
S7 O0bEM upamMuIbl 1
58 O0BEM TUpaMu bl 1
59 O0BEM mupamMuIbI 1
60 O0BEM TUpaMHuIbI 1
61 O0BEM TTPU3MBI 1
62 O06BEM npu3MBbI 1
63 O0BEM TTPU3MBI 1
64 KonrtponbHas pabora no reme "O6bEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpeHme, 0000IIEHNE CUCTEMATH3 AT
65 3HaHui. [TocTpoeHune ceuennii B 1
MHOTOTPaHHHUKE
[ToBTOpeHme, 0600IIEHNE CUCTEMATH3AITHIS
66 3HaHWH. Berancienne paccTosTHAN: MEXITY 1

JIBYMsI TOUKaMH, OT TOYKH JI0 TPSMOM, OT




TOYKH 0 IIIOCKOCTH, MCIKAY
CKPCIIUBAOIHUMHUCS ITPAMBIMHA

67 Wrorosas KoHTpOJIbHASA paboTa 1 1
[ToBTOpeHmE, 0000IIEHNE CUCTEMATH3AITUS
3HaHUW. BeIuncClieHUE yIII0B: MEXIY
68 CKPEITUBAIOIIMMHUCS TIPSIMBIMH, MEXKTY 1
MPSIMOM U TIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTJIOB MEX]Y IUIOCKOCTSMHU
OBIIEE KOJIMYECTBO YACOB I10 68 5 0
[TPOTPAMME
11 KUIIACC
KoanuectBo yacos JJIeKTPOHHbIE
Nenw/m  Tema ypoka Konrtpoasnbie IIpakTHueckue Aara tHpopsie
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI pecypes!
1 Cdepa u map: ueHTp, paanyc, Iuamerp; 1
IJIOMIA/Ib TIOBEPXHOCTHU Chephl
Bsaumnoe pacrnonoxenue chepsl U
2 TJIOCKOCTH; KacaTelbHas INIOCKOCTh K 1
cdepe; mouaas chepsl
3 N3obpaxkenue cdepsl, mapa Ha 1
mwrockoct. CeueHus 1mapa
[unuaapudeckas MOBEPXHOCTb,
4 oOpa3zyromue MUITHHIPHIECKON 1

MOBEPXHOCTH, OCh LIMJIMHAPUYECKON
MMOBEPXHOCTH




Hunuaap: ocHOBaHUS U OOKOBas
MMOBEPXHOCTh, 00pa3yromas u oCh;
IIomaas OOKOBOU M IOJHOM
MMOBEPXHOCTH

N300pakeHre NMIMHAPA HA TUIOCKOCTH.
PazsépTka unnunapa. Ceuenus

HMWIMHIPA (TUI0CKOCTHIO, MapaieIbHON
WM NIEPHEHAUKYISIPHON OCH IIMIIMHIPA)

Konnueckas moBepxHOCTh, 00pa3yroiue
KOHUYECKOU IMMOBEPXHOCTHU, OCb U
BCpHIMHA KOHHYECKOU ITOBEPXHOCTHU

10

11

Konyc: ocHOBaHME U BEpILIUHA,
o0pa3yromias 1 0Cb; IUIOIIa (b OOKOBOH U
IIOJTHOW ITOBEPXHOCTH

VYceu€HHblil KOHyC: 00pasyromue u
BBICOTA; OCHOBaHMs U OOKOBast
IIOBEPXHOCTH

N300pakeHre KOHyca Ha MIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca
(MJI0CKOCTHI0, MapaIeIbHON
OCHOBAHMIO, U IUIOCKOCTBIO, IPOXOIAIIEH
yepes BEpIINHY)

KOM6I/IHaI_II/I$I TCJI BpallICHUSA U
MHOT'OT'paHHUKOB

12

MHoOrorpanHuK, OIMMCaHHBIA OKOJIO
cdepsr; cepa, BIUCaHHAS B
MHOTOTPaHHUK WJIN B TEJIO BPALECHUS

13

[Tonsatue 00 00BéMme. OCHOBHEIE




CBOIicTBa 00BEMOB TEI

14 O06BEM UIMHpA, KOHYCa

15 OO0BéM Iapa ¥ mwIomaasb cepbl
[TogoOHEbIe Tena B MPOCTPAHCTBE.

16 CooTHoIIEHNS MEX Ty IIOIAASIMHU
MOBEPXHOCTEH, 00bEMaMU TOJOOHBIX TeI

17 Kontponbnas padota mo temam "Tena
BpamieHus" u "O0beMbl Ten"

18 BekTop Ha MI0CKOCTH U B TPOCTPAHCTBE

19 Crno>xeHue v BBIYMTaHHE BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha YHCIIO
Pasnosxenne BekTopa 1o TpéM

21 HEKOMIUIaHApHBIM BekTopam. [IpaBuio
napaiesienumnea
Pemenuie 3aa4, CBI3aHHBIX C

22 IIPUMEHEHUEM IIPABWII JEUCTBUH C
BEKTOpaMHU
[IpsimMoyronbHas cucTeMa KOOpJHHAT B

23 npoctpaHcTBe. KoopauHatel BekTopa.
[Ipocreiiue 3aauu B KOOpAMHATAX

24 VYron mexay Bektopamu. CKasipHOe
MIPOU3BEICHNE BEKTOPOB

o5 Brrauciienue yrioB MexXIy MpsIMBIME U
TUTOCKOCTSIMHU

26 KoopanHaTHO-BEKTOPHBIM METOI MPH
peLIeHNH TeOMETPHUECKUX 3aa4

97 KounTponbHas padora no Teme "BekTopsl

1 KOOpAMHATHI B MPOCTpaHCTBE"




28

[ToBTOpeHUE, 0600IICHNE 1
cucrtemaTtusanus 3HaHuii. OCHOBHBIE
¢burypsl, GpakTbl, TEOPEMBI Kypca
TUTAHUMETPUH

29

[ToBTOpEeHUE, 06001ICHNE 1
cucremarusanus 3HaHuii. OCHOBHBIE
¢burypsl, GpakTbl, TEOPEMBI Kypca
TUTAHUMETPUHU

30

[ToBTOpenue, 0600IIEHNE 1
cUCTEMAaTH3aWs 3HAHUN. 3a1aun
TUTAHUMETPUHU M METOJIBI HX PEIICHUS

31

32

33

[ToBTOpEeHME, 0000IIEHNE 1
cUCTEMAaTH3aMs 3HAHUKA. 3a1aun
TUTAHUMETPUHU M METOJIBI HX PEIICHUS

[ToBTOpEeHME, 0000IIEHNE 1
cucremMaru3anus 3HaHuii. OCHOBHbBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
CTepEOMETPUH

Hrorosas KOHTPOJIbHAA pa60Ta

34

[ToBTOpenue, 0600IIEHNE U
CHCTEMaTH3aINsI 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




YYEBHO-METOJANYECKOE OBECIHEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVIA YYEHUKA

1.

JI. C. Aranacsan, B.®. byry3zoB, C.b. Kagommea u nap. [eomerpus. VYuebnuk mns 10-11 kmaccos
001eo0pa3oBaTeNbHBIX yUpekaeHn. ba3oBslil u yriry6iaeHnHbiit ypoBHU. M.: [Ipocsenienue.2021r.

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1

W

7.
8.

JI. C. Aranacsu, B.®. byry3os, C.b. Kagomiesa u ap. 'eomerpusi. YueOnuk st 10-11 kimaccos
o011eo0pazoBaTeNbHbIX yupexaeHui. ba3oBblit u yriyonennsiii ypoBau. M.: [Ipocsemenne.2021r.

b.I'. 3uB. lunaktnueckue marepuaisl o reomerpun 17 10 knacca. Mocksa. [Ipocsenienne.2007

b.I'. 3uB. lunaktnueckue Mmarepuaisl o reomerpun 1 11 knacca. Mocksa. [Ipocsemenne.201 1r

C.M. CaaksH, B.®. byry3oB. U3yuenue reomerpuu B 10-11 kimaccax. Kaura qist yuurens. Mockaa.
IIpocsemenne.2007

B.A. Sposenko Iloypounsie pazpadotku no reomerpuu. Auddepenuupoannsiii moaxon, 10 kinacc. Mocksa.
«BAKO». 2009

B.A. Sposenko Iloypounsie pa3pabotku no reometpuu. Auddepenuupoannsiii moaxon, 11 kmacc. Mocksa.
«BAKO». 2012

E.M. PabunoBuu Maremartuka. 3ajaun Ha roTOBBIX uepTexax. ['eomerpus. 10- 11kmaccel. MockBa. MJIEKCA. 2008

A.I1. EpmioBa, B.B. 'omo6oponbko. Maremartrka. Y cTHbIE IPOBEPOYHBIE U 3a4ETHBIE pa0OTHI. Y CTHAs T€OMETPHSL.
10-11 xmaccel. Mocksa. MJIEKCA. 2005

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU HUHTEPHET

1. Poccuiickas snexTponHas 1mikoja https://resh.edu.ru/

2. MareMaTnyecKke OJIMMIINAIbI U OJIMMITMAIHBIE 3aJa4H, — [3JIEKTPOHHBIN
pecypc], — pexum goctyna: http://www.zaba.ru.

3. Meroauka npenogaBaHusi MaTEMAaTHKHU — [3JIEKTPOHHBIN pecypc], —
pexum jpocryna: http://methmath.chat.ru.



4. Peectp nmpuMepHBIX 00111€00pa30BaTENbHBIX MPOTPaMM [3JIEKTPOHHBIN
pecypc], — pexum goctyna: http://www.fgosreestr.ru.

5. IlyreBoauteins «B Mupe HayKu» JJIsl IKOJIBHUKOB [3JIEKTPOHHBIN
pecypc], — pexxum goctyma: http://www.uic.ssu.samara.ru

6. DJIEeKTPOHHAs XPECTOMATHS 110 METOIMKE MPETOIaBaHMs MaTeMaTUKU
[ayeKTpOHHBIN pecypc], — peskuM goctyma: http://fmi.asf.ru.
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