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IHHOACHUTEJIBHAA 3ATINCKA

Pabouas mporpamma ydyeOHOro Kypca «lI'eomerpus» 06azoBoro ypoBHs s oOydarommxcs 10 —11
KJ1accoB pa3zpaboTaHa Ha ocHOBe DeepaabHOr0 TOCYAapCTBEHHOTO0 00pa30BaTEIbHOTO CTaHAaPTa CPETHETO
obmero oOpa3oBaHHs, C YYETOM COBPEMCHHBIX MHPOBBIX  TpPEOOBAHWM, TNPEIBSIBISIEMBIX K
MaTeMaTHYeCKoMy OOpa30BaHUIO, M TPAAWIUI poccuiickoro oOpa3oBaHus. Peanuzanmus mporpaMmsl
o0ecreYrBaeT OBJIAJICHHE KIIIOUEBBIMH KOMIETCHIIUSMH, COCTABISIONIMMU OCHOBY IS CAMOPa3BUTHS H
HETPEPBIBHOTO 00pa30BaHus, IEIOCTHOCTh OOIIEKYJIBTYPHOTO, JMYHOCTHOTO M TI03HABATEIILHOTO PAa3BUTHUS
JMYHOCTH 00YYarOIIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocth y4eOHOro Kypca reOMETpUHM Ha YPOBHE CpelHero oOmiero obOpazoBaHusi 00yCIOBIICHA
MPAKTUYECKONW 3HAYMMOCTBHIO METANpPEIMETHBIX W IPEAMETHBIX pE3yJIbTaTOB OOYYCHHS TEOMETPUH B
HaMpaBJIEHUU JTUYHOCTHOTO pa3BUTHs oOydaromuxcs, GopMUpoBaHUS (YHKIIMOHATBHOW MaTeMaTU4YeCKOM
IPaMOTHOCTH, W3y4Y€HUS JAPYyruxX Y4YeOHbIX JUCHUIUIMH. Pa3zButue y oOyyaroumxcs MpaBHIIbHBIX
MIPEJICTABICHUA O CYITHOCTH M MIPOUCXOXICHUNA TEOMETPUICCKUX abCTpaKIuii, COOTHOIICHUHU PEaTbHOTO U
UCATBHOTO, XapaKTepe OTPAKEHHUS MaTeMaTWYeCKOW HAayKOH SIBICHHH W TPOIIECCOB PEabHOIO MUpA,
MECTe F€OMETPHH B CHUCTEME HAyK M POJM MaTEMaTH4YE€CKOIO0 MOJIEIHPOBAHUS B HAyYHOM IO3HAHUU U B
MPAKTUKE CIOCOOCTBYET (OPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS YYAIIUXCS, a TaKXKe KayecTB
MBIIIICHHSI, HEOOXOIUMBIX JIJISl /IalITAIlMH B COBPEMEHHOM OOIIECTBE.

I'eomerpust sBIsieTCs OAHUM M3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHEr0O 00IIero oopa3oBaHus, Tak
Kak 00ecreynBaeT BO3MOXHOCTh M3yUeHHUs KaK AUCIUILIAH €CTECTBEHHO-HAyYHOUH HAIlPaBICHHOCTH, TaK U
I'YMAaHUTApHOM.

Jlornueckoe MpIUIeHHE, (GOPMHUPYEMOE TPH H3YUYEHUU OOYydYaIOIMUMUCS TOHSATUWHBIX OCHOB
TCOMETPUH W TIOCTPOSHUU IICTIOYKH JIOTHICCKUX YTBEPXKICHUNA B XOJE PEIICHUS TEOMETPUUCCKUX 3ajad,
YMEHHE BBIABUTAaTh W ONPOBEPraTh TUIOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCA MPH PEHICHUH 3aaady
€CTECTBEHHO-HAYYHOT'O IIUKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHHne OpHUEeHTHPOBATHCS B TPOCTPAHCTBE WIPAET CYMIECTBEHHYIO pPOJIb BO BCEX OO0IACTAX
JesTeTbHOCTH YenoBeka. OprueHTanus 4eJI0BeKa BO BPEMEHH U TIPOCTPAHCTBE — HEOOXOJANMOE YCIIOBHE €T0
COLIMATILHOTO OBITHS, (hopMa OTPAKEHHS OKPYKAIOIIETO MHUPA, YCIOBUE YCIEIIHOTO MO3HAHUS U aKTUBHOTO
npeoOpa3oBaHus JAEUCTBUTEIHHOCTH. ONepUpoBaHUEe MPOCTPAHCTBEHHBIMU 00pa3aMH OOBEIUHSET pa3HbIC
BHJIBI yY4EOHOW W TPYAOBOH JIEATCIBHOCTH, SBISCTCS OJHUM W3 TPOPECCHOHAIBHO BaXKHBIX KAadecCTB,
MO3TOMY aKTyaJlbHa 3a7ada (OPMHUPOBAHHS Y OOYYAIONIMXCS MPOCTPAHCTBEHHOTO MBIIIICHUS Kak
Pa3HOBUAHOCTH OOPA3HOTO MBINUICHHUS] — CYIIECTBEHHOTO KOMIIOHEHTa B TMOJATOTOBKE K MPAKTUYECKOM
JeSITeIbHOCTH 110 MHOTHM HaIlPaBJICHUSIM.

Ilens ocBoeHust mporpamMmbl ydeOHOTO Kypca «l'eomerpus» Ha 0a30BOM ypOBHE OOy4YeHUsS —
001eo0pazoBaTeibHOE W OONICKYJIBTYPHOE pa3BUTHE OOYyUalOIIMXCs 4epe3 obecreueHrne BO3MOKHOCTH
MPUOOPETEHUsT U UCTIOJIH30BAHUS CUCTEMATHUYECKUX T€OMETPUYECKUX 3HAHWM U JEHCTBUH, CHEM(UIHBIX
re€OMETPHUH, BO3MOXXHOCTH YCHEIIHOTO MPOIOJKEHUS 00pa30BaHUs MO CHEIHAIBLHOCTSIM, HE CBS3aHHBIM C
MIPUKJIATHBIM UCITOJIb30BAHUEM T€OMETPHH.

[IporpamMma o reomeTpun Ha 6a30BOM ypOBHE MpeJHa3HAUYeHA JJIs 00y4arolUXcs CpeaHel MIKOIbI,
HE HWCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYJHEHHH HA YpOBHE OCHOBHOTO 00mIero ooOpaszoBanus. Takum
o0pa3om, oOy4arormuecs: Ha 6a30BOM YPOBHE JOJKHBI OCBOUTH OOIITNE MAaTEMAaTUIECKIE YMEHUS, CBSI3aHHBIC
co crienu(uKold reoMeTpud U HEeoOXOTUMBIE Ui KU3HM B COBpeMEHHOM olmiectBe. Kpome 3toro, onu
MMEIOT BO3MOXHOCTh U3YUHUTh F€OMETPHIO O0Jjiee rIyOOoKo, €Clii B JalbHeieM BOSHUKHET HE00X0IMMOCTb
B F€OMETPUUYECKUX 3HAHUSAX B MPO(ecCHOHANBbHOM 1eATeTbHOCTH.



JlocTuKeHre 1eId OCBOEHHS MPOrpaMMbl 00ECIEYMBAECTCS PEIIEHUEM COOTBETCTBYIOMIMX 3a7ad.
[IpuopurerHpiMu 3amadamMu ocBoeHuss kypca «['eomerpum» Ha 06azoBom ypoBHe B 10—11 kmmaccax
SIBJISIFOTCSL:

e (opmupoBaHUE MpEACTABICHUS O I'EOMETPUU KAaK YaCTH MHPOBOW KYJIBTYPbl M OCO3HAHHE €&

B3aUMOCBSI3H C OKPYXKAIOLUM MUPOM;

e (opmupoBaHuE MpeNCTaBICHHUS O MHOTOTPAHHHMKAX M TejlaxX BpALICHUS KaK O BaKHEHIINX
MaTeMaTUYECKUX MOJIEIISAX, MO3BOJISIONIMX OMUCHIBATh U U3Yy4aTh Pa3HbIC SABJICHUS OKPY>KAIOIIETO
MHUpA;

e (QopmupoBaHHME YMEHHs paclo3HaBaThb Ha YepTek)ax, MOJAENSAX M B pPEaJbHOM MHpPE
MHOT'OTPaHHUKH U Te€Jla BPAILLCHHUS;

e OBJAJICHHE METOJIaMU pEIIEHHUs 3a/Jad Ha TOCTPOCHHUS Ha H300paKEHUSX MPOCTPAHCTBEHHBIX
uryp;

e (opmupoBaHUE yMCHHS OIEPUPOBATH OCHOBHBIMHU IOHATHSAMH O MHOTOTPAHHHKAX M Tellax
BpaLICHUsI U UX OCHOBHBIMU CBONCTBaMU;

® OBJAJICHUE ANTOPUTMAMHU PEIICHHUS OCHOBHBIX THIIOB 3a/1a4; (POPMHUPOBAHHE YMEHUS MPOBOIUTH
HECJIOKHBIE JI0Ka3aTEIbHbIE PACCYK/ICHHS B XOJ€ PEUICHUSI CTEPEOMETPUUYECKUX 3a]ad U 3a/1ad C
MIPAKTUYECKUM COJIEP>KAHHUEM;

® pa3BHUTHC HHTCIUICKTYAIbHBIX W TBOPUYECKUX CIIOCOOHOCTEH OOYyYarommMxcsi, IMO3HABATEIBHON
AKTUBHOCTH, UCCIIEAOBATEIIbCKUX YMEHUM, KPUTUYHOCTH MBIIIJICHUS;

e (opmupoBanue GyHKIHOHAIBHON IPaMOTHOCTH, PEJIEBAHTHOW T€OMETPUHU: YMEHHUE PAaClO3HABATh
MIPOSIBJICHUSI T€OMETPUYECKUX MOHSATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B PEAbHBIX KU3HEHHBIX
CUTyallUsiX M TpPU H3YyYECHUH JAPYTUX YUEOHBIX NPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OpMYITUPOBATH HUX HA S3BIKE TEOMETPUU U CO3[aBaTh T'€OMETPHUYECKUE
MOJICJIU, TIPUMEHSATh OCBOCHHBIM TEOMETPUYECKMM ammapar i pEeIIeHUs TPaKTHUKO-
OPUEHTUPOBAHHBIX 3a/1a4, UHTEPIIPETUPOBATH U OILICHUBATH MOJYYECHHBIC PE3YIIbTATHI.

OTnuuuTeNnbHON O0COOEHHOCTHIO MPOTPAMMBI SIBIISIETCS BKIIOYEHHE B KypC CTEPEOMETPHUH B Hauaie
€ro M3y4YeHHUs 3aJad, pelIaeMbIX Ha YPOBHE MHTYUTHBHOIO IIO3HAHUS, M OMpPEIEIEHHBIM 00pa3oM
opraHu3oBaHHas paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO U IPOCTPAHCTBEHHOTO
MBIIUICHUSI, CTUMYJIUPYET MPOTEKAaHUE UHTYUTHUBHBIX MPOIIECCOB, MOTUBHUPYET K JAIbHEHIIEMY HU3YUYEHUIO
npeamera.

[Ipenmnourenne oTAAETCA HATISAHO-KOHCTPYKTUBHOMY METOAY OOy4YeHUs, TO €CTh TEOpEeTUUYECKUE
3HaHUS MMEIOT B CBOEW OCHOBE UYYBCTBEHHOCTh MPEIMETHO-TIPAKTUYECKON JeSITeNbHOCTU. Pa3zButHe
MIPOCTPAHCTBEHHBIX MPEACTABICHUN y YYaIIUXCA B KypCce€ CTEPEOMETPHHU IMPOBOAMUTCS 3a CUET pPEIICHUS
3a/la4 Ha CO3[[aHUE MPOCTPAHCTBEHHBIX 00PA30B M 3aja4 Ha OTNIEPUPOBAHKE TPOCTPAHCTBEHHBIMH 00pa3amH.
Coznanme obOpaza TPOBOAUTCS C OMOPOM HA HATIISIIHOCTH, a OINEpPHpOBaHHE 00pa3oM — B YCIOBHSX
OTBJICUEHHUS OT HATJISATHOCTH, MBICIEHHOTO U3MEHEHHS €r0 UCXOTHOTO COJIePKAHUSI.

OcHoOBHBIE coaepxkaTenbHble JUHUUA Kypca «l'eomerpum» B 10-11 kmaccax: «MHOrorpaHHUKW,
«IIpsiMble ¥ TJIOCKOCTU B MPOCTpaHCTBE», «Tena BpamieHus», « BEeKTOpbl 1 KOOpAUHATHI B POCTPAHCTBEM.
®opMUpOBaHUE JIOTUYECKUX YMEHUW paclpelesieTcsi HE TONbKO MO COJAEp KaTelIbHbIM JIMHUSAM, HO U 1O
rojiaM 00y4eHHsl Ha ypOBHE CpeAHEro o0Iero oopa3oBaHusl.

CopepxaHue 00pa30BaHUs, COOTBETCTBYIOUIEE IMPEIMETHBIM pe3yJibTaTaM OCBOEHHUs paboueit
MPOTpaMMBbI, paclpeaeIiéHHBIM 10 ToAaM OOyYeHHs, CTPYKTYPHPOBAHO TaKUM 00pa3oM, 4TOOBI OBJIAJICHHE
F€OMETPUYECKUMH TOHSATUAMHM U HaBBIKAMHU OCYILECTBIISJIOCH IOCJEIOBATEIbHO W IOCTYyNaTENbHO, C
COONTIOZICHUEM TIPUHIUIIA MPEEeMCTBEHHOCTH, YTOOBI HOBBIC 3HAHHS BKIIOYAIUCH B OOIIYI0 CUCTEMY
TF€OMETPUUYECKUX TPEACTaBICHUN OOyyaroumxcs, pacmmpsis U yriyonsas e€, oOpa3ys MpouHbIe
MHOYECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE



Ha u3yuenne reomerpuun otBoautcs 2 4yaca B Heneno B 10 kiacce u 1 yac B Henenmo B 11 knacce,
BCETO 3a J1Ba roja ooy4yenus - 102 yueOHbIX Haca.

COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE NOHATUS CcTepeoMeTpuu. Touka, MpsMas, IUIOCKOCTh, HpocTpaHcTBO. [loHsTHe 00
AKCMOMAaTHYECKOM ITIOCTPOCHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.

B3anMHOE pacnonokeHue IpsMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIUECs, IapaJuleIbHbIE H
CKpeluBamomuecss npsmMsle. IlapamienpHOCTs NPSAMBIX M INIOCKOCTEH B IMPOCTPAHCTBE: INapaUICIbHBIC
IpsIMBIE B MPOCTPAHCTBE; NApaUIEIbHOCTh TPEX MPSAMBIX; MAapAJUIEIbHOCTD MPSMOM M IUIOCKOCTH. YTIIBI C
COHAIPABJICHHBIMUA CTOPOHAMU; yTOJ MEXKIy INpsAMBIMHA B IIPOCTpaHCTBE. llapayenbHOCTH IUIOCKOCTEN:
MapaJuleIbHbIE IUIOCKOCTH; CBOMCTBA NapajUICNIBHBIX IIOCKOCTEH. IIpocrelimme NpoCTpaHCTBEHHBIE
(Gurypsl Ha IIIOCKOCTH: TETPa’Ip, KyO, mapajuiesenune; IoCTPOeHUE CeYeHUH.

[lepneHIUKYISAPHOCTD MPSMON U IUIOCKOCTH: NMEPIEHIUKYIISIPHBIE MIPSMBIE B IIPOCTPAHCTBE, MPSMBIC
napajuleNibHble U MEPHEHIUKYISIPHbIE K MJIOCKOCTH, IPU3HAK NEPIIEHIUKYISIPHOCTU NPSIMON U IUIOCKOCTH,
TeopemMa O MpsSMOM NEPHNEHAUKYISIPHON IIOCKOCTH. YTIJbl B IPOCTPAHCTBE: YIrOJ MEXIy IPsIMOM U
IUIOCKOCTBIO; JABYTPAHHBIM yroJ, JIMHEHHBIM Yroj [BYrpaHHOro yria. lleprneHaukyissp M HaKJIOHHBIE:
paccTosiHHE OT TOYKM JO IUIOCKOCTH, PAacCTOSHUE OT MNPSAMOH 10 IUIOCKOCTH, HPOeKIHs (Urypbl Ha
IJIOCKOCTB. 1IepnenauKyIsIpHOCTD IIIIOCKOCTEN: MTPU3HAK NIEPIEHANKYISIPHOCTH IBYX IUIOCKOCTEN. Teopema
0 TPEX MEPIEHAUKYIApax.

MHOrorpaHHUKHU

IlonsiTME MHOrOIpaHHHKA, OCHOBHBIE JJIEMEHTHl MHOIOTPAaHHMKA, BBIIIYKIBIE W HEBBITYKIIbIE
MHOTOTpaHHHMKH; pa3BEPTKa MHOrorpaHHuka. [Ipusma: N-yronpHas npusma; I'paHd U OCHOBAHMS IPHU3MBI,
npsiMasi ¥ HakJIOHHas TMpU3Mbl; OOKOBasg M TMOJHas TOBEPXHOCTh mpusMel. [lapamnenenunen,
IPSIMOYTOJIBHBIM NapaJlIeNenunes u ero cBocrsa. [Ilupamuaa: N-yroapHast nupaMua, rpaHd 1 OCHOBaHHUE
NUpaMUIbl; OOKOBast M MOJIHAS TIOBEPXHOCTh MUPAMHUJIbL; NMPaBUIIbHAS M yCeu€HHasl MUpaMuja. DJIEMEHTHI
IpU3MBbl U MpaMusl. [IpaBuibHbIE MHOTOTPAHHUKH: TTOHSATHE NTPAaBUJIBHOIO MHOTOTPAHHUKA; NTPaBUJIbHAS
npu3Ma M IpaBWIbHasg NUPAMMJA; NpaBUIbHAs TpPEyrojibHas MUpaMuUJa U MPaBWIBHBIM TeTpasap; KyoO.
[IpencraBienre o MpaBUIBHBIX MHOTOTPaHHMKAaX: OKTa’yAp, AoAeKa’aAp U uxocazap. CedeHHs] MPU3MBI U
MUPaMUJIBI.

CuMMeTpHsi B IPOCTPAHCTBE: CUMMETPUSI OTHOCHUTEIBHO TOYKH, MPSAMOMW, IIIOCKOCTH. DJIEMEHTBI
CUMMETpUH B TUpaMUaX, NapasuieenurneiaX, paBUIbHbBIX MHOTOTpaHHUKAX.

Bolunicnenue 5eMEHTOB MHOTOTpaHHMKOB: pEOpa, auaroHanu, yrisl. [lnomane OokoBoi
MOBEPXHOCTU U TOJHOW IOBEPXHOCTH MPSIMOM MPU3MBI, IUIONIA[b OCHOBaHHH, Teopema O OOKOBOIA
MOBEPXHOCTU TpsAMOM mpu3mbl. [lomians 60KoBOH MOBEPXHOCTH M MOBEPXHOCTH MPABUIBHON MUpaMUIb,
Teopema o TIomaau yceuéHnon nupamusl. [loastue 06 06bpémMe. OOBEM MUpPaMUIBI, TPU3MBI.

[Tono6ubie Tena B mpoctpaHcTBe. COOTHONIEHHS MEXIy IUIOHIAIIMU TOBEPXHOCTEH, o0BEMamu
MOJIOOHBIX TE.

11 KJTACC

Tena BpaumeHus

[unuuapudeckas MOBEpXHOCTb, 00pa3yroIue MWINHAPHIECKON TTOBEPXHOCTH, OCh HMIIMHAPHUIECKOM
noBepxHocTU. LlmnmmHap: ocHOBaHUs M OOKOBasi MOBEPXHOCTh, OOpa3yroliasi U OCh; IUIOMIAb OOKOBOM U
MOJTHOM MOBEPXHOCTH.



Konnueckasi moBepxHOCTh, 00pa3yrolre KOHMYECKOW MOBEPXHOCTH, OCh M BEpIIMHA KOHUYECKON
noBepxHocTu. KoHyc: ocHOBaHWe W BepiimHa, oOpasyrolmas W OChb, IUIONIaJAh OOKOBOW M TIOJTHOM
MOBEPXHOCTHU. Y CEU€HHBIN KOHYC: 00pa3yIolIe U BEICOTA; OCHOBAHUS M OOKOBAsi TOBEPXHOCTD.

Cdepa u map: meHTp, paauyc, TUamMeTp; IUIOMAAb MOBEPXHOCTH cdephl. B3auMHOe pacmoioxeHue
cdepbl U IIT0CKOCTH; KacaTelbHasl IJI0CKOCTh K cdepe; miomaiab cepsl.

N306paxenue Ten BpalieHus Ha III0CKOCTH. Pa3BépTka nunuHapa u KoHyca.

KoMOuHanmu Ten BpaiieHuss 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONMMUCAHHBINA OKOJIO cdephl; chepa,
BIHCAHHAsi B MHOTOIPAHHUK, WJIM TEJIO BPAILLCHHUS.

[Tonsatue 06 oOBEMe. OCHOBHBIE CBOHCTBA 00BEMOB Tei. Teopema 00 00BbEME MPSIMOYTOJBLHOTO
napajuiesienunena u cieacTsus u3 He€. O0bEM HuIMHApa, KoHyca. O0bEM mapa U miIoma s chepsol.

[TonoGubie Tema B mpocTpancTBe. COOTHOUICHHS MEXKAY IUIOIAISIMHU TOBEPXHOCTEH, 0O0BEMaMu
MOT00HBIX TE.

Ceuenusi mwiIMHIpa (MapajuielibHO W MEPHeHIUKYSIPHO OCH), CEYEeHHUS KOHyca (mapasuieiabHoe
OCHOBAHUIO U MPOXO/sIIlee Yepe3 BEPIINHY ), CeUeHHUs I1apa.

BekTopbl 1 KOOPAUHATHI B NIPOCTPAHCTBE

BexTop Ha muiockoct U B npoctpaHcTBe. Cll0kKEHHE U BBIYMTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa
Ha uucno. PasznoxeHwe BeKTOopa MO TPEM HEKOMIUIAaHApHbIM BekTopaM. [IpaBuio mnapamnenenunena.
Pemrenue 3amay, cBS3aHHBIX C NMPUMEHEHHEM IpaBWi ACHCTBUN C Bekropamu. IIpsMoyronbHas cucrema
KoopauHaT B rnpoctpaHcTBe. Koopaunatel Bekropa. [Ipocreiimue 3agaun B KOOpAUHATAX. YTOJI MEXIY
BekTopamu. CKaJsipHOE MPOU3BEIICHUE BEKTOPOB. BEBIUMCIIEHHE YITIOB MEXAY MPSMBIMU U TUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METO/1 ITPU PEIIEHUH FEOMETPUUYECKUX 3a/1a4.



IIVTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yNbTaThl OCBOEHUS IporpamMmbl ydeOHoro mnpeamera «MaremaTHKa»
XapaKTepU3yIOTCA:

I'paxxnanckoe BocnuTanmue:

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IO3UIMM OOydaroumlerocs Kak akTHUBHOIO U
OTBETCTBEHHOI'0 YJIEHa POCCUICKOro OOILIECTBa, MPEICTABICHUEM O MaTEeMaTHYECKUX OCHOBAX
(YHKIMOHMPOBAHUSL PA3IUYHBIX CTPYKTYp, SBICHH, HpPOIENyp TIpakJaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCIHCTBOBaTh C COIMATbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUM € UX QYHKIMSIMU M Ha3HAYEHUEM.

ITaTpuoTHyeckoe BoCIUTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON IpaKIaHCKOW MAEHTUYHOCTH, YBAXKEHUS K MPOLUIOMY
U HACTOALIEMY pOCCUHCKOM MaTeMaTHKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCUICKHX MAaT€MaTUKOB M POCCHHCKOM MaTeMaTU4YECKOW WIKOJIbI, K HCIIOJIb30BAaHUIO 3THUX
JOCTH)KEHUH B IPYyTUX HayKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pPOCCHIICKOr0 Hapoja; chHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MTOBEICHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAYKH M JIEATEIBHOCTBIO YYEHOTO; OCO3HAHUEM JIMYHOIO BKJIAJa B IOCTPOEHUE
YCTOWYIMBOTO Oy IyIIEro.

JcTeTHYecKoe BOCIIUTaHue:

ACTETUYECKUM  OTHOLIEHHMEM K  MHpPY, BKJIKOYas OCTETUKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyX AeHUH; BOCIPUMMYHBOCTBIO K
MaTeMaTUYeCKUM acleKTaM pas3JInyHbIX BUI0B UCKYCCTBA.

Du3nyeckoe BOCIUTAHKE:

c(OPMHPOBAHHOCTBIO YMEHHs MpPHUMEHATh MaTeMaTH4YecKHe 3HaHUs B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO
(3mopoBoe muTaHMe, cOaTaHCUPOBAHHBIM PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCTH); (PU3MUECKOIO COBEPIICHCTBOBAHHUSA, NPU 3aHATUAX CIIOPTUBHO-030POBUTEIHHON
JESATEIBHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYZy, OCO3HAHUEM LEHHOCTU TPYIO0JIIOOUS; MHTEPECOM K DPA3IUYHBIM
chepam npodhecCuOHATBHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEeMaTHKON U €€ MpUIIOKEHUSIMHU,
YMEHHEM COBEpIlaTh OCO3HAHHBIN BBIOOp Oyylei mpodeccuu U peasn3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMYy OOpa3oBaHMUIO U
€caM000pa3oBaHUI0 Ha MPOTSHKEHWH BCEW JKM3HM;, TOTOBHOCTHIO K AaKTUBHOMY YYacTHIO B
pelIeHnU TPAKTHYECKUX 3aa4 MaTeMaTUYeCKOil HalpaBiIeHHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYJIbTYpbl, MOHUMAHHEM BIUSHUS COLMAIBHO-
HSKOHOMUYECKUX IMPOILIECCOB HA COCTOSHUE MNPUPOJHOW M COLMAIBbHOM Cpeibl, OCO3HAHUEM
rJ100aNbHOTO  XapakTepa SKOJOTMYECKMX  MpoOjieM; OpUEeHTauued Ha  NpUMEHEHHe
MaTeMaTHUECKUX 3HAHMUHN Ui PEeLIeHUs 3a/a4 B 00JIACTH OKPYKAIOLICH Cpenbl, MIaHUPOBAHUS
MIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPYKAIOIIEH Cpeibl.

IleHHOCTH HAYYHOI'0 O3HAHMA:



C(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHOW MPAKTHKH, TOHUMAaHHEM MaTeMaTHYecKOW HayKu Kak chepsl
YeJIOBEUYECKON JESTEIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTEMaTHUKU M MAaTEMaTU4YECKOW KyJIbTYpOH KaK CpPEACTBOM IIO3HAHUSA
MHUDPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOCKTHYIO M  HCCIENOBATEIBCKYIO JIEATEIbHOCTD
WHAUBUYAJIbHO U B TPYyIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MertarnpenMeTHbIe pe3yabTaThl OCBOCHUS MPOTrPaMMBbI yueOHOTO npenMeTa «MaremaTukar
XapaKTepU3yIOTCSl  OBNQJICHUEM  YHUBEPCAIBHBIMH  HO3HABAMENbHBIMU  OeliCMBUIMU,
VHUBEPCANLHBIMU —~ KOMMYHUKAMMUBHBIMU — OCliCEUAMY, — YHUBEPCANbHLIMU — pPecyIsimUeHbIMU
oelicmeusmu.

1) Vhusepcanvhvle noznasamensmsle oeticmeust, obecnevusaiom Gopmuposanue 6a308blx
KOZHUMUBHBIX NPOYECCo8 00y yalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYHCAIOWe20 MUpa,
npuMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHutl pabomams ¢ ungopmayueti).

Ba3oBble Jioruueckue eiicTBUA:

® BBUIBISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MPH3HAKH MAaTEeMaTHYECKUX OOBEKTOB,
MOHSTHUI, OTHOIIEHUN MEXIY MOHATUAMH; (HOPMYIUPOBATH OMpEIENICHUs TMOHATHU;
yCTaHABJIMBAThH CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHMS JJIsi 00001IeHUs
U CPaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAJIH3a,

® BOCIPHHHUMATH, (HOPMYIHPOBATh U MPEOOPA3OBHIBATH CYXACHUS: YTBEPAUTEIbHBIE U
OTpUIaTeNbHbIE, eANHUYHBIC, YACTHBIE U OOIINE; YCIOBHEIC,

® BBIABIATH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IMIPOTUBOPEUHS B (haKTax,
TaHHBIX, HAOMIOACHUSIX W YTBEPKACHUSX; MpeajaraTb KPUTEPUH ISl BBISBICHHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

® JleNaTh BBIBOJIBI C HMCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, JICTYKTHBHBIX M WHIYKTHBHBIX
YMO3aKIIOYeHHH, YMO3aKIIFOUEHUH 110 aHAIIOTUH;

® TIPOBOJUTH CAMOCTOSITENIFHO JTOKA3aTeIhCTBA MATEMAaTHICCKUX YTBEPKACHUH (TIpsSMBIE
U OT TMPOTHBHOTO), BBICTPAMBATH ApPTYMEHTAIMIO, TPHBOJIUTH TPUMEPHl U
KOHTPHPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBOIBI;

e BBIOMpaATh CcrocoO perieHus y4eOHOHM 3amauu (CpaBHHUBAaTh HECKOJBKO BapUAHTOB
pelieHns, BEIOUpaTh HanOoIee MOIXOMAIINNA ¢ YYETOM CaMOCTOSTENBHO BBIICTICHHBIX
KPUTEPUEB).

ba3oBble ucciienoBarejbCKue 1eHCTBHA:

® WCIOJB30BATh  BOMPOCHl  KAaK  HWCCIEAOBATENBCKUH  WHCTPYMEHT  TO3HAHUS;
dbopMyIHpoBaTh BOMPOCHI, PUKCUPYIOLIUE TPOTHBOPEUHE, MPOOIEeMy, YCTaHABIUBATh
HUCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3y, aPTyMEHTHUPOBATh CBOKO TIO3HIIHUIO,
MHEHHE;

® [POBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIA HSKCHEPUMEHT, HCCIEOBaHUE IIO
YCTQHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOT0 OOBeKTa, SBICHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXTy OOBEKTaMH, SBICHUSMU, IPOIIECCAMU;

® CaMOCTOATENLHO  (hopMynupoBaTh O00OOIIEHHMS H  BBIBOABI 10  pe3yJbTaTaMm
NPOBEAEHHOTO HAOJIOJCHHS, UCCIIEIOBAHUS, OLEHUBATh JTIOCTOBEPHOCTh MOJIYYCHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHHIA;



IMPOrHO3UPOBATHE BO3ZMOKHOC Pa3BUTUC IIPOLECCA, a TAKIKEC BBIABUTaTh IPEAITOIOKCHHA
0 €TI0 Pa3BUTHH B HOBBLIX YCIIOBUAX.

Paborta ¢ unopmanmeii:

BBIABIIATH Ae(DUIIUTHI MHPOPMALIUH, TaHHBIX, HEOOXOIUMBIX JUIsI OTBETa HA BOMPOC U
JUIsl pELIEHUs 3a]1a4H;

BBIOMpaTh HMH(OPMAIMIO W3 HWCTOYHUKOB pA3IMYHBIX THUIOB, AaHAIW3UPOBATH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPEJICTaBICHHUS];

CTPYKTypUpOBaThb HMH(OpPMALMIO, TPEACTaBISATH €€ B Pa3lIMYHbIX  (opMmax,
WTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAA&KHOCTh HMHGPOPMAIMU 1O CaMOCTOSITENBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vnusepcanvnvle KOMMYHUKAMUGHBIE Oelicmeus, 00ecneuusarom c@hopmupoeanHoCcms
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.
Oo0wmenne:

BOCIIPUHHUMATh U (pOPMYIHPOBATh CYXKICHUS B COOTBETCTBUU C YCIOBHSAMH U LEISIMHU
OOLIEHMs; SICHO, TOYHO, I'PAaMOTHO BBIPAKaTh CBOI TOYKY 3PEHHUS B YCTHBIX H
NMCEMEHHBIX TEKCTaX, JaBaTh MMOSICHEHHUS 10 XOY PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
HOJTy4EHHBIH Pe3yJIbTar;

B X071¢ 00CYKJICHHUS 33]aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKJaeMON TEMbI, TPOOIEMBI,
pCIHaeMOfI 3ala4i, BbICKAa3bIBaTb HACHU, HALCJICHHLBIC Ha IIOMCK PCIICHUA,
COIIOCTABJIAATb CBOU CYXKIACHUA C CYXIACHUAMU APYTUX YYACTHHUKOB OUajora,
0oOHapy’KUBaTh Pa3IMune U CXOJCTBO MO3ULHUI; B KOPPEKTHOH (opme hopMyIHpOBaTh
pasHOIJIacHsl, CBOU BO3PAXKEHHUS;

NPECTaBIIATh PEe3yJIbTAaThl PELICHUS 3a]auu, SKCIIEPUMEHTA, UCCIIEAOBAaHUs, TPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHHS € y4€TOM 3a7ay Ipe3eHTAluH U
0COOEHHOCTEHN ayJUTOPHH.

CoTpyaHn4ecTBoO:

MOHUMATh M HCMOJb30BaTh MPEUMYIIECTBA KOMAHIHON U WHAMBUAYAIbHON pabOTHI
IpU  pelIeHnd Y4eOHBIX 3a7ad; MPUHUMATH II€JIb COBMECTHOW JESTEIHHOCTH,
IUIAHUPOBATh OPTaHU3AlMI0 COBMECTHOW paboThl, pachpenensrtb BHABI padoT,
JIOTOBApUBATHCA, OOCYXJaTh TMpOILECC W Pe3ynbTaT paboThl; 0000IIaTh MHEHUS
HECKOJIBKHX JTIOACH;

y4acTBOBATh B TPYMIOBBIX opMax paboThl (00Cy aeHUS, 0OMEH MHEHUN, «MO3TOBBIC
ITYPMBI» W HWHBIE); BBHINIOJHATh CBOK YacTh pabOThl W KOOPJAMHHPOBATH CBOU
JEUCTBUSI C IPYTUMHU YWiICHAMHU KOMaH/IbI; OIICHUBATh Ka4e€CTBO CBOETO BKJIA/1a B OOIIIHIA
MPOIYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM YIaCTHUKAMHU B3aMOJICHCTBUSL.

3) Yuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom Gopmuposanue cCmvlCio8bix
YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCTIL.
Camoopranusanus:

COCTaBJIATH TIJIaH, AITOPUTM PELICHUS 33J]auH, BBIOUPATh CIIOCO0 pEeIIeHUs ¢ yUETOM
UMEIOIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BApPUAHTHI pEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:



e BIAJCTh HABBIKAMM I103HABATEIbHONW pedieKcud Kak OCO3HAHUS COBEPIIAEMBIX
JNEHUCTBUII M MBICIUTENbHBIX IPOLIECCOB, HX PE3yibTaToOB; BIAAETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpolecca M pe3yJibTaTa pPELIEHUS MaTeMaTHYeCKON
3a/1a4i;

® MpeABUAETh TPYIHOCTU, KOTOPHIE MOTYT BO3HHUKHYTH IPH PEUICHUH 3aJaud, BHOCHUTD
KOPPEKTUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, MAHHBIX, HAMIEHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIEHUBAaTh COOTBETCTBHE pe3yibTaTa LEIHM M YCJIOBUAM, OOBSCHATH HPUYUHBI
JOCTHKEHHUSI WJIM HEIOCTHXKEHHUS pe3yJIbTaTOB JAEATEIbHOCTH, HAXOAWTh OLIMOKY,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KUIACC

OnepupoBaTh MOHATUAMU: TOUYKA, PsAMasi, INIOCKOCTb.

[TpyMeHsSTh aKCHOMBI CTEPEOMETPUH U CJIEICTBUS U3 HUX MPHU PEIICHUU F€OMETPHUECKUX
3ajad.

OnepupoBaTb NOHATHUSMU: NAPAVIEIBHOCTh M MNEPHEHIAUKYJISIPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccuduiupoBaTs B3auMHOE paclo0KEeHUE MPSMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh MOHATUAMHU: JBYIPaHHBIH Yyroj, TpaHH JABYIPAHHOrO yria, pedpo
JBYTPAHHOIO yTJja; JIMHEHHBIA yroJl ABYTPaHHOI'O YIJIa; FpaycHas Mepa JByTpaHHOTO yrJa.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHK, BBIMYKJBbIA M HEBBIMYKJbI MHOTOIpaHHUK,
3JIEMEHTbl MHOTOTPaHHUKA, TPABUIILHBI MHOTOTPAHHUK.

Pacrnio3HaBaTh OCHOBHBIE BHJIbl MHOTOTPAHHUKOB (IIMPaMUAA; MPHU3Ma, MPSIMOYTOIbHBIN
napajuiejenumnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBAaHHMS [UIs  KjacCUUKAIIUU
(BBIMYKJIbIE M HEBBIIYKJIblE MHOTOTPAHHUKH; IPABUJIbHBIE MHOTOTPAHHUKHU; MpsMblE U
HaKJIOHHBIE IPU3MBI, MTApaJUIEIICTIUIIEbI).

OnepupoBaTh NOHATUSAMH: CEKYIIasi INIOCKOCTh, CEYEHHE MHOTOIPaHHUKOB.

OOBSICHATH NPUHIMIIBI TOCTPOEHUS CEUEHUH, UCTIONb3YsI METOJI CIIEJIOB.

CrpouTh ceueHHs MHOTOTPAaHHUKOB METO/IOM CIJIEIOB, BBIIOJHATH (BBIHOCHBIE) IMJIOCKHE
YepPTEkKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHH3Y.

Pemarp 3amaun Ha HaxOXJACHHE TEOMETPUYECKHMX BEJIMYMH 10 o0paslaM WId
IropuT™MaM, TMPUMEHSS HU3BECTHHIE AHAJUTHUYECKUE METOJbl TMPHU PEUIeHHH CTaHAapTHBIX
MaTEMaTHUYECKUX 3a7ad Ha BBIUMCICHHE PACCTOSHUM MEXAYy ABYMs TOYKaMH, OT TOYKH JO
IPSIMOM, OT TOYKHU 70 INIOCKOCTH, MEXK1Y CKPELIMBAIOIIMMUCS IPSIMbBIMHU.

Pemarp 3amaun Ha HaxXO0XJACHHE TEOMETPUYECKHMX BEJIMYMH 10 oOpaslaM WId
QIropuTMaM, TMPUMEHSS HU3BECTHHIE AHAJUTHUECKHE METOJbl TMPHU PEUIeHHH CTaHAapTHBIX
MaTEMaTUYECKUX 337a4 Ha BBIYHUCIEHHE YIJIOB MEXAY CKPELIMBAIOLIMMUCS MPSIMBIMH, MEXIY
IPSIMON M TIOCKOCTBIO, MEXAY TUIOCKOCTSIMU, IBYTPaHHBIX YIJIOB.

Boruncnsate 00bEMBI U TUIOMIAIM TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIpU3Ma, MHpaMuia) ¢
npuUMeHeHHeM (OpMYJI; BBIUMCIATH COOTHOIIEHUS MEXIY IUIOMAISIMU TOBEPXHOCTEMH,
00BEMaMu TOAOOHBIX MHOTOI'PaHHHUKOB.



OmnepupoBaTh MOHATHSIMHU: CHMMETPHsSI B TPOCTPAHCTBE, IEHTP, OChb M IJIOCKOCTh
CUMMETPUH; IIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

W3Bnekatpb, npeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WH(POPMALIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX PHUrypax, MPEACTABICHHYIO Ha YePTEkKax U PUCYHKAX.

[lpuMeHsATh TeoMeTpuuYecKhe (akThl JJIsl PEHICHUS CTEPEOMETPUYECKUX  3ajad,
nmpeamnojgararomux HECKOJIBKO IMaroB pCIICHHA, C€CJIW YCJIOBHA NPUMCHCHUA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATh TMPOCTEHIINe MPOrpaMMHBIE CPEICTBA U DJICKTPOHHO-KOMMYHHUKAIIMOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUYUCCKHX 3a/1ad.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJNE M IKHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB TE€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TOJyYCHHbIC 3HAHHMS Ha MPAKTHUKE: aHAIM3UPOBATh peajbHbIC CHUTyallud U
OPUMEHATh  M3YYCHHbIC TMOHATHS B  MpPOLECCe TOMCKA  PEHICHHS  MaTeMaTHYCCKH
chopMyJIMpPOBAaHHON MPOOJIEMBbI, MOJEIUPOBATh pEATbHBIE CUTyallMd Ha SI3bIKE T'C€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIH C HCIOJIb30BAHHEM TCOMETPUYECKHUX TOHATHH U TEOPEM,
anmapara anreOpbl; peniath MPaKTHYECKUE 3a1a4H, CBA3aHHbBIC C HAXOKICHUEM FeOMETPUIECKUX
BEJTUYHH.

11 KJIIACC

OnepupoBatb MOHSITUSMU: HWIMHpUYECKast TIOBEPXHOCTH, oOpazyroriue
[WIAHIPAYECKON TTOBEPXHOCTH; IMJIMHIP; KOHUYECKAsi TOBEPXHOCTH, 00pa3yIoNue KOHHIECKON
MOBEPXHOCTH, KOHYC; CheprUuecKast TOBEPXHOCTb.

Pacnio3naBath Tena BpaiieHus (IUIUHAP, KOHYC, cdepa U map).

OOBSICHATH CIIOCOOBI MOTyUEHUs TEJl BpallleHUS.

KnaccuduiupoBars B3auMHOE pacmtoiokeHHe cPephl U TIIOCKOCTH.

OnepupoBaTh TMOHATHUSMHU: IMAPOBON CETMEHT, OCHOBAaHHE CETMEHTA, BHICOTA CETMEHTA;
[IaApOBO CJIOH, OCHOBaHHE IIAPOBOTO CIIOSI, BBICOTA IAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Bbruncnsate 00BEMBI U TUIOMIAU TOBEPXHOCTEH TeN BpallleHUs, TeOMETPUUYECKUX Tl C
npuMeHeHueM (Gpopmyir.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHWK, BIUCAHHBIA B Cepy W OIHMCAHHBIA OKOJIO
cdepsl; chepa, BMCaHHAS B MHOTOTPAHHUK UITU TEJIO BPAIlICHUS.

BBI4ucnaTe COOTHOIIECHUS MEXKIY IUIOMIAASMHU MOBEpPXHOCTEH M 00bEMaMU TMOIOOHBIX
Te.

N300paxarh u3ydaemble (UTYPHI OT PYKH M C TPHUMEHEHHEM IPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BrInonHATE (BEIHOCHBIE) IJIOCKUE YEPTEXKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYD: BU
CBEpXy, COOKY, CHU3Y; CTPOHMTH CEUCHHSI TEJI BPAIICHHUS.

W3BiiekaTh, HHTEPIPETUPOBATL U MPEOOPA30BBIBATE HHPOPMAITHIO O MPOCTPAHCTBEHHBIX
reOMeTpHUECKUX PUTYpax, MPeACTaBICHHYIO Ha YepTek,aX U pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBITIOTHATE TEHCTBUS CIIOKCHHSI BEKTOPOB, BEIUUTAHUS BEKTOPOB M YMHOXEHHS BEKTOpa
Ha YHCI0, OOBICHATh, KAKUMH CBOMCTBAMM OHHU 00JIaJaloT.

[TpuMeHsITh IPaBUIIO MapalIeIeHUITe A,



OnepupoBaTh MOHATHAMH: JCKAPTOBBI KOOPAWHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, YroJl MEXKIY BEKTOPAMH, CKaIspHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxomuTh cyMMy BEKTOPOB W IPOU3BEIACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY BEKTOPaMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATh BEKTOP 110 JABYM HEKOJUTMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

[TpumensTh reoMerpuueckue (HaKThl s PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIArafoIIuX HECKOJIBKO IIaroB pEIICHUs, €CIM YCJIOBUS NMPHUMEHEHHS 3aJaHbl B SBHOU
dbopwme.

Pematp mpocreiinme reoMeTpuuecKre 3a1a9d Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
METOo/A.

Pemrate 3agaum Ha JJ0Ka3aTeNbCTBO MATEMATHYECKMX OTHONICHHA W HAaXOXKICHUE
TFCOMETPUYCCKUX BEJIIMYHMH MO 00pa3liaM WM aJIFOPUTMaM, MPUMEHsISI U3BECTHBIC METObI MPH
PEIICHUH CTaHIAPTHBIX MATEMAaTUICCKUX 3a]1a4.

[TpuMeHSTh TPOCTEHINE MPOTPAMMHEIC CPEJICTBA H JIICKTPOHHO-KOMMYHHKAIIHOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUCCKUX 3a/1au.

[lpuBoUTH TPUMEpPBI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC U IKU3HH,
pacrno3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHUS Ha MPAKTUKE: aHAIM3HPOBATh PEAbHBIC CHTYaIlUU U
OPUMEHATh  HM3YYCHHBIC TOHSTHUS B  MPOIECCe IOMCKA  PEIICHUS  MaTeMaTHYECKU
cOpPMYJIMPOBAHHOW TPOOIEMbI, MOACIHUPOBATh PEATbHBIC CHTyallMd HA S3bIKE TI'C€OMETPHH,
UCCJICIOBATh TIOCTPOSHHBIC MOJEITU C UCIOJIB30BAHUEM T'€OMETPUUYECKUX TIOHATUH U TEOpEM,
amnmapara aJreOpsl; peniaTh MPaKTHICCKUE 3a1a9H, CBI3aHHBIC ¢ HAXOXJICHHEM IeOMETPHYSCKHIX
BEJIMYKH.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoabusie  IHpakrueckue o0pa3oBaTe/bHbIe
padoThI padoThI pecypenr
1 Brenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[MTapannenbHOCTh MPSMBIX M TUIOCKOCTEH
3 HepneHz[HISmepHOCTL NPSIMBIX U 12
IJI0CKOCTEN
4 VYTrubl MeXAY NPSAMBIMU U TUIOCKOCTSMHU 10 1
3) MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUEeHMS, pACCTOSTHUS U YTIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE

HaumeHnoBaHue pa3jesioB U TeM ungpposbIie
Ne /i P Konrpoabnbsie IIpakTHueckue (mpp )

NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE

padoThI padoThI
pecypcsbl

Tena Bpamienus 12

OOBEMEBI TN 5

BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10

[ToBTOpeHue, 06001eHNE, 7 1

cUcTeMaTu3alus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0







INIOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,
npsiMasi, IJI0CKOCTb, IPOCTPAHCTBO.
[TpaBuna nzo0paskeHus Ha pUCYHKAX:
n300pakeHus II0CKOCTEH, apauleIbHbIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

Ilonstus: MepeCCKaromuecs 1miI0CKOCTH,
MNepeCCKaromuecsd 1nmpamMad U IjI10CKOCTb

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3y4eHust

06.09.2023

08.09.2023

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

IlonsTus: NepeceKarommecs 1mI0CKOCTHu,
nepecekaromumecsa npamas 1 rmiIoCKOCTb

13.09.2023

3HaKOMCTBO C MHOTOTPaHHUKaMH,
n300pakeHre MHOTOIPaHHUKOB Ha
PUCYHKaX, HAa MPOCKIMOHHBIX YCPTEIKAX

HauanbHble cBeieHus 0 KyOe U nupamuse,
uXx pa3BEpTKU U Mozenu. CedeHus
MHOTOTPaHHUKOB

HauaneHpie cBeeHUS O KY6C u nupamMuzac,

ux pa3BEépTKu U Mozenu. CedeHus
MHOT'OI'PaHHHUKOB

15.09.2023

20.09.2023

22.09.2023

[MTousTHE 00 AKCHOMATHUYECKOM
MOCTPOEHUU CTEPEOMETPUN: AKCHOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX

27.09.2023




TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHHUH CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHS U3 HUX

29.09.2023

TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: aKCHOMBI
CTEPEOMETPHUU U CIEACTBHSI U3 HUX

04.10.2023

10

11

12

13

[TonsiTre 06 akCHOMaTHYECKOM
IIOCTPOEHUH CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPHUU U CICACTBUS U3 HUX

B3anmuOe pacnoyioxkeHue npsmMbIX B
IIPOCTPAHCTBE: IepeceKarouecs,
NapajuleIbHbIE U CKPEILIUBAOIUECS
IIpsIMbIE

HapaJ'IJ'IGJ'IBHOCTB MIpsAMBIX U IUIOCKOCTEH B
MMPOCTPAHCTBE: MMAPAJUICIIBHBIC IIPAMBIC B
MMPOCTPAHCTBE; MApAJUICIIbBHOCTDb TpéX
MMPAMBIX

HapaJ'IJ'IGJ'IBHOCTB MMPAMBIX U ILIOCKOCTEH B
MMPOCTPAHCTBE: HapaJ'IJ'ICJ'IBHOCTB HpﬂMOﬁ u
INJIOCKOCTH

06.10.2023

11.10.2023

13.10.2023

18.10.2023

14

Vw1 ¢ COHAITpaBJICHHBIMU CTOPOHAMU

20.10.2023

15

16

Yrois Mexay NpsIMBIMU B ITPOCTPAHCTBE

Yroa Mexay NpsMbIMU B IPOCTPAHCTBE

25.10.2023

27.10.2023

17

[TapayieabHOCTB TUNIOCKOCTEN:
napaelbHble IIOCKOCTH

08.11.2023




18

CBolicTBa napasuieabHbIX MIOCKOCTEN

10.11.2023
[Ipocteiimme mpocTpaHCTBEHHBIE (PUTYPHI
19 Ha TUIOCKOCTH: TETPadp, KyO, 15.11.2023
napajuieJenune/
20 [TocTpoenue ceueHuit 17.11.2023
21 [TocTpoenue ceueHuit 99 11.2023
KonTpomapHas padora o Teme "Ipsimbie u
22 IJIOCKOCTH B IIPOCTPAHCTBE.
HapaJIJIeJILHocIT)L I'TII;IMBIX ¥ TUIOCKOCTEH" 24.11.2023
[TepnieHAUKYISAPHOCTD NPSIMOM U
23 TUTOCKOCTH: TIEPIICHINKYIISIPHBIC TIPSMBIC B 99.11.2023
IIPOCTPAHCTBE
24 [TpsMble napansenbHble U
NEPIEHIUKYIISPHBIE K IJIOCKOCTH 01.12.2023
o5 [IpssmMble napayenbHble U
MEePIEHANKYIISIPHBIC K TITIOCKOCTH 06.12.2023
26 [Ipu3Hak nepneHauKyJISIPHOCTH IPSIMOU U
IJIOCKOCTH 08.12.2023
97 [Ipu3Hak nepneHaAuKyISIPHOCTH NMPSIMOK U
IJIOCKOCTH 13.12.2023
28 Teopema o0 psIMOM NTEPIIEHANKYIISIPHOU
MJIOCKOCTH 15.12.2023
29 TeopeMa 0 IpsIMO¥ IEPIIEHIUKYJIIIPHOMN
IJIOCKOCTH 20.12.2023
30 TeopeMa 0 ipsIMO¥ NTEPIIEHAUKYIIIPHOU




IIJIOCKOCTH

22.12.2023

31

32

33

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

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

HepneHz[HKynﬂp M HAaKJIOHHBIC:
pacCTOAHHUEC OT TOUYKH 0 IINIOCKOCTH,
pacCToAHUC OT HpHMOﬁ J0 IINIOCKOCTH

27.12.2023

29.12.2023

10.01.2024

34

[IepnieHauKyIsp ¥ HAKJIIOHHBIE!
PacCTOsSIHUE OT TOYKH [0 IIJIOCKOCTH,
paccTosiHue OT IPSIMOM 10 TIOCKOCTH

12.01.2024

35

36

VYTIIBl B IPOCTPAHCTBE: YIOI MEKIY
IIPSIMOM M INIOCKOCTBIO
JIByrpaHHBIN yroJ1, TUHEHHBIN YIoJl
JBYT'PaHHOI'O yTIila

17.01.2024

19.01.2024

37

JIByrpaHHBIN yroJ1, TUHEHHBIN YToJl
JIBYT'PaHHOI'O yTJIa

24.01.2024

38

39

40

[IepnieHAMKyYIAPHOCTH INIOCKOCTEN:
MPHU3HAK HEPIEHIUKYISIPHOCTH ABYX
IIJIOCKOCTEMN

[lepnieHqUKyYISAPHOCTD TIIOCKOCTEH:
MPU3HAK NEPIEHIUKYIIPHOCTH IBYX
IIOCKOCTEHN

[lepnieH UKy ISAPHOCTD TITIOCKOCTEH:
MPU3HAK NEPIEHIUKYIIPHOCTH IBYX
IJIOCKOCTEeM

26.01.2024

31.01.2024

02.02.2024




41

TeopeMa 0 TpEX NEPHEHANKYIISIPAX

07.02.2024

42

43

TeopeMa 0 TpEX NEPHEHAUKYIISIPAX

Teopema o Tpéx nepneHAuKyIsIpax

09.02.2024

14.02.2024

44

KonTtponbHas pabora mo Temam
"[leprieHAUKYISPHOCTD MPSAMBIX U
miockocTe" u "Vl MeXy NpSIMbIMU U
IUIOCKOCTSIMM"

16.02.2024

45

Ilonstue MHOI'OrpaHHuKa, OCHOBHBIC
9JICMCHTBI MHOI'OI'PAaHHUKA, BBIITYKJIBIC U
HEBBIITYKJIBIC MHOT'OT'PAHHHUKH pa3BépTI<a
MHOI'OI'paHHHUKA

21.02.2024

46

[Ipu3ma: N-yronpHas pu3Ma; rpaHu U
OCHOBAHUS IIPU3MBI; IIpsIMasi U HAKJIOHHAs
pU3MbL; OOKOBasl U MOJIHASI TIOBEPXHOCTh
IIPU3MBI

23.02.2024

47

48

49

[Tapamienenunen, npsIMOYTrOJbHBIN
napaJiesienune] 1 ero CBOMCTBa
[Tupamua: N-yrosbHas NupamMuia, rpaHu
¥ OCHOBaHUE NMUPaMUJIbl; OOKOBas U
MI0JIHASl IOBEPXHOCTh TUPAMUJIBL;
IpaBWIbHAs U YCEUEHHAS TUpaMU1a

HpaBI/IJ'ILHLIC MHOT'OI'paHHUKHA: TIOHATUC
MMPaBUJIIBHOT'O MHOT'OT'paHHUKA,
IMMpaBUJIbHAaA NprU3Ma U IpaBUJIbHAA
nupamMuja; npaBujibHag TpCyrojibHas

28.02.2024

01.03.2024

06.03.2024




nMpamMuia U NpaBWIbHBIA TETpa’ap; KyO

50

51

52

[IpencraBienue o npaBUIbHBIX
MHOTOT'PAaHHHUKAX: OKTadp, JOJACKAdIp U
UKOCa’Ip.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIbHO TOUKH, MPSMOM, MIIOCKOCTH.
DNeMEeHTbl CAMMETPUU B TUPaMUIaX,
napajuiejenuneaax, mpaBuiIbHbIX
MHOTOI'PaHHHUKAX

Brruncnenue 31eMEHTOB MHOTOTPaHHUKOB:
pEOpa, TuaroHanu, yribl

13.03.2024

15.03.2024

20.03.2024

53

[Tnomans OOKOBOH MOBEPXHOCTH U TIOJTHOM
MOBEPXHOCTU MPSIMON TPU3MBI, TUIOIIATH
OCHOBaHUH, TeopeMa 0 OOKOBOK
MIOBEPXHOCTHU IPSIMON IIPU3MBI

22.03.2024

54

[Tnomans 60KOBOM MOBEPXHOCTH U
MMOBEPXHOCTHU MPABUILHON MUPAMUIBI,
TeopeMa O TUIoaau OOKOBOMH
IIOBEPXHOCTH YCEYEHHOU MUPAMUBI

03.04.2024

55

56

57

KonTponbHas padbora no teme
"MHororpaHHuku"

[TousaTtue 00 00BEME

O0BEM TUpaMHUTBI

05.04.2024

10.04.2024

12.04.2024

58

59

O06bEM upamMuIbl

O0BEM TUpaMHUTBI

17.04.2024




19.04.2024

60 O06Bé 1
PEM TTHPAMILIA 24.04.2024
61 O0BE 1
PEM HPHIMEL 26.04.2024
62 O06Bé 1
PEM TIPHEMEL 03.05.2024
63 O0BE 1
PEM TPHSMET 08.05.2024
64 Kontponbnas pabota no reme "O0bEMBI 1
MHOTOI'PaHHUKOB" 15.05.2024
[ToBTOpenue, 0600IIEHNE CUCTEMATH3ALUS
65 i. 11 i 1
3Hanuil. [locTpoeHue ceueHmii B 17.05.2024
MHOTOTPaHHHKE
[ToBTOpeHue, 0600IIEHNE CUCTEMATH3AITUS
3HaHUM. BeIYMCIIEHHE paCCTOSIHUM: MEXKIY
66 i 1
JBYMsI TOYKAMH, OT TOYKH JIO MIPSMOM, OT 22 05.2024
TOYKH JI0 THIOCKOCTH, MEXITY
CKPEIIMBAIOIIUMHUCS TPSIMBIMU
67 u 1
TOTOBasi KOHTPOJIbHAs paboTa 24.05.2024
[ToBTOpeHue, 06001IeHNE CHCTeMaTU3AIIUS
3HaHW. Brraucienne yrios: Mexmy
68 1
CI(peI_I_II:IBaIOH_II/IMI/ICSI NPSIMBIMH, MEKITY 29 05.2024
IPSMOM | TIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTJIOB MEXIy IJIOCKOCTSIMHU
OBLIEE KOJIMYECTBO YACOB 110 68

[NPOT'PAMME




11 KJIACC

Ne i/

Tema ypoka

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

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

BsanmHuoe pacrionoxxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; momans cheps

N3o0paxkenue cdepsl, mapa Ha
mockocT. CedeHus mapa

[yt IpruvecKas mOBEepXHOCTb,
o0pa3yromue UIHHIPHIECKOM
MOBEPXHOCTH, OCh IIWJIHHIPUICCKOMH
MMOBEPXHOCTHU

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yroIias u och;
IUIOIAas OOKOBOM M MOJIHOM
IOBEPXHOCTH

N3o0paxkenue muinHapa Ha TUIOCKOCTH.
PazsépTka unnunapa. Ceuenus

UIMHIPA (TDI0CKOCTHIO, MapaieTbHON
WJIH TIePIICHAUKYJIISIPHON OCH IIMIIMHIPA)

Konnyeckas noBepxHOCTh, 00pazyroiue
KOHHYECKOM MOBEPXHOCTH, OCh U
BEpUIMHA KOHUYECKON MOBEPXHOCTHU




Konyc: ocHOBaHue U BepIIKHA,

8 oOpa3syroias 1 0Ch; IO, OOKOBOU H
IIOJIHOW TIOBEPXHOCTH
Yceu€HHbIi KOHYC: 00pa3yromme u

9 BBICOTA; OCHOBAaHHUA K OOKOBas
MOBEPXHOCTh
N300pakeHne KOHyca Ha IIOCKOCTH.
PasBépTka konyca. CeueHust KoHyca

10 (TUTOCKOCTBIO, TTApAILICIIbHOM
OCHOBAHUIO, M IJIOCKOCTHIO, TIPOXOISAIICH
yepe3 BEPIINHY)

11 KomOuHanus ten BpateHus u
MHOTOT'PaHHHKOB
MHororpaHHMK, OIIMUCAHHBIN OKOJIO

12 cdepsl; chepa, BIMCaHHAs B
MHOTOI'PaHHUK MJIH B TEJIO BPAIlEHUS

13 [Tonsitue 06 06béMe. OCHOBHBIE
CBOHCTBa 0OBEMOB Tell

14 O0bEM muIMHIpa, KOHYCa

15 O06BEéM mapa u riomazas chepb
[TogoOHEbIE TeNa B MPOCTPAHCTBE.

16 CooTHOIICHUST MEXIY TUTOIIAISIMA
MMOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TEI

17 KonrtponsHas pabora o temam "Tena
Bpamenus" u "O6beMbl Ten"

18 BekTop Ha MI0CKOCTH U B TPOCTPAHCTBE

19 CroxeHre ¥ BRIYUTaHHE BEKTOPOB

20 YMHOK€EHNE BEKTOpa Ha YUCIIO0




21

Pasnosxenune BekTopa 1o TpéM
HEKOMIIJIaHapHbIM BekTopaM. [IpaBuiio
napaesenunena

22

Pemienue 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPABUII JCUCTBUH C
BEKTOPaMH

23

24

[IpsiMmoyronbHas cucreMa KOOpJHHAT B
npocrpanctse. KoopauHatel BeKTOpa.
[Ipocreiimme 3axa4n B KOOpAMHATAX

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

25

Brluucnenue yrioB Mexly NpsIMbIMUA U
IIJIOCKOCTSIMU

26

27

KoopanHaTHO-BEKTOPHBIN METO ITPU
pEeLIEHNU TEOMETPUYECKUX 3a1ad

KonTtponbHas pabora o Teme "BekTopbl
Y KOOPAMHATHI B IPOCTPaHCTBE"

28

[ToBTOpenue, 0600IIEHNE U
crcremMarn3anus 3HaHuii. OCHOBHBIE
¢burypsl, pakTel, TEOPEMBI Kypca
TUTAHUMETPUHI

29

[ToBTOpenue, 0600mEeHNEe U
cucremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, pakTel, TEOPEMBI Kypca
TUTAHUMETPUHU

30

[ToBTOpenme, 0600mEeHNE U
cUCTEMAaTH3ans 3HAHUNA. 3a1aun
TUTAHUMETPUHU H METOJIBI HX PEIICHUS




[ToBTOpeHUE, 0600IICHNE 1

31 cUcTeEMaTH3anys 3HAaHUN. 3a1ayn 1
IUIAHUMETPUHU M METOJIBI HX PEIICHUS
[ToBTOpeHUEe, 0600IICHNE 1
39 cucTeMaTu3aius 3HaHui. OCHOBHBIC 1
¢burypsl, hakThl, TEOPEMBI Kypca
CTEPEOMETPUH
33 HToroBast KOHTpOJIBbHAS paboTa 1 1
34 [ToBTOpEHME, 06061H6HI:IG u 1
CUCTEMAaTHU3AIUs 3HAHHH
OBUIEE KOJIMYECTBO YACOB I10 34 3

[NPOT'PAMME







YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA3OBATEJBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

» MaTtematuka: anredpa ¥ Hadajla MaTeMaTH4ecKoro aHaiausa, reomerpus. ['eomerpus, 10-11
knaccel/ Atanacs JI.C., Byry3os B.®., Kagomies C.b. u npyrue, AximonepHoe o011ecTBo

«M3narenscTBO «IIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA
MaremaTrka: anreOpa 1 Hayaja MaTeMaTHYeCKOTo aHanu3a, reomerpus. ['eomerpus, 10-11
kiaccel/ Atanacsia JI.C., Byry3os B.®., Kagomner C.b. u npyrue, AKIIMoHEpHOE 00IIECTBO

«M3narenscTBO «IIpocBemenune

HAP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://edsoo.ru/

https://resh.edu.ru/

https://math5-vpr.sdamgia.ru/

https://uchi.ru/






