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HOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyvaromuxcs 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepabHOTO
rOCYJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa CpeaHero oo1ero oopasoBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, NPEIBABIICMBIX K
MaTeMaTH4ecKoOMy oOOpa3oBaHUI0, U TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBAET OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JJII CaMOPAa3BHTHS W HEMPEPHIBHOTO 00pa3oBaHUS,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIHLHOTO pPa3BUTHS
JUYHOCTH 00YYaIOUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpa3oBaHus OOYCJIOBJIEHA MPAKTUYECKOW 3HAYMMOCTBIO METANpPEJAMETHBIX U
MPEAMETHBIX PE3yIbTaTOB OOYyYEHHUS T€OMETPUU B HANPABICHUU JIMYHOCTHOTO
pa3BuTUA oOydaronuxcs, GOpMUPOBaHUS (PYHKIIMOHATBLHOW MaTeMaTHYeCKOU
IPAaMOTHOCTH, U3YUYCHUS IPYTUX YUEOHBIX JTUCHUIUIMH. Pa3BuTHE y 00yUYarOmmxcs
MPaBUJIBHBIX TPEACTABICHUNM O CYITHOCTH W TMPOUCXOXKICHUH T€OMETPUUCCKUX
a0CTpaKIUii, COOTHOIICHUH PEATHLHOTO W WJICAIIBHOTO, XapaKTepe OTPaKECHHUsI
MaTeMaTHYEeCKON HayKOW SBJICHUH U TIPOIECCOB pPEaIbHOTO MHpA, MECTe
T€OMETPHUH B CUCTEME HAayK M POJIM MATEMATHYECKOTO MOJICIIUPOBAHUS B HAYUYHOM
MIO3HAHHWH U B MIPAKTHKE CIIOCOOCTBYET (hOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
yUallluXCsSd, a TaKXe KA4eCTB MBIIUICHHUS, HEOOXOIUMBIX JJIs aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBasieTcs oMHUM M3 0a30BBIX IPEAMETOB HA YPOBHE CPEIHETO
obmero oOpa3oBaHus, TaK KakK o0O0ECIIEYMBACT BO3MOKHOCTh H3YYCHHS Kak
JTUCIUIUINH €CTECTBEHHO-HAYYHOU HAINPaBJICHHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe MbIIUICHHE, (GOPMUPYEMOE IIPH H3YUYCHHH OOYYarOIIMMUCS
MOHSATUHHBIX OCHOB T€OMETPHUU U MOCTPOCHUH LIEMOYKHU JIOTHYECKUX YTBEPKICHUN
B XOJE€ pEIICHHS T'€OMETPUUECKUX 3ajJad, YMEHHE BBIJBUTaTh U OIPOBEPraTh
TUTIOTE3bl HEMOCPEICTBEHHO HCIIOJB3YIOTCS MPU PEIICHUHM 3aJa4 €CTECTBEHHO-
Hay4YHOTO ITUKJIa, B YaCTHOCTH U3 Kypca (YU3UKH.

YMeHre OpHUEeHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX O0JACTIX AEATENbHOCTH 4YenoBeka. OpueHTalus 4YeloBeKa BO BPEMEHU H
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIUAIBHOTO ObITHS, (opMa
OTPXXEHUS OKPYXKAIOIIEro MHpA, YCIOBHE YCIEIIHOTO IMO3HAHUS M aKTUBHOTO
npeoOpa3oBaHusl  JEUCTBUTENBHOCTH. OmepupoBaHHE  MPOCTPAHCTBEHHBIMU



oOpazamMH OOBEIMHSET pa3Hble BUIbl Y4€OHOH M TPYIOBOH JAESITEIBHOCTH,
ABISIETCS OAHUM U3 TPOPECCHOHATBHO BAXKHBIX KAadyeCTB, MOATOMY aKTyaJbHa
3a7a4a (HOpMUPOBAHUA y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBHIHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKOH JEITeIbHOCTH IO MHOTUM HaIPaBICHUSIM.

Llenp ocBoeHuss mporpamMmbl yueOHoOro kypca «l eomerpus» Ha 0a30BOM
ypoBHE 00yuyeHus: — oOmeoOpa3oBaTeIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydarommxcs  4epe3  oOecrieueHHe  BO3MOXHOCTH  NPUOOpPETEHUs |
UCTIONB30BaHMSI CHCTEMAaTHYECKUX T'EOMETPHUSCKMX 3HAHUH W JICHCTBUH,
crenuUIHBIX TE€OMETPUH, BOZMOKHOCTH YCIICIITHOTO MPOJOHKEHHUS 00pa30oBaHMs
0 CMIEIUAIEHOCTSIM, HE CBSI3aHHBIM C MPUKJIAHBIM HCIIOIH30BAHHEM I'€OMETPHH.

[IporpaMmMa 1O reomeTpuu Ha 0a30BOM YypOBHE TNpeaHA3HAYCHA MJIs
00yJaloIINXCsl CPeTHEN IIKOJIbI, He UCIBITHIBABIINX 3HAUYUTEIBHBIX 3aTPyTHEHUH
Ha ypOBHE OCHOBHOTO 00mIero odpaszoBaHusi. TakuM oOpazoMm, oOydaromuecs Ha
0a30BOM YpPOBHE JOJKHBI OCBOHMTH OOIIME MaTeMaTHUYECKUE YMEHUS, CBSI3aHHBIC
CO CHEIU(PUKON TeOMETpHH W HEOOXOAMMBIE /IS J>KH3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYHTh T'€OMETPHUIO OoJiee
r1y00KO, €Clii B JalbHEHIIEM BO3HHKHET HEOOXOJUMOCTH B T€OMETPHUYECKUX
3HaHUAX B IPOPECCUOHANBHOM ESITEIbHOCTH.

JIOCTM)KEHHE 1IeJId  OCBOEHHUS NpOrpaMMbl 00€CleUMBAaeTCs pEIICHUEM
COOTBETCTBYIOLIMX 3ajad. llpuopureTHpIMM 3ajJadyaMM  OCBOEHHUS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISIOTCS:

e (opMUpOBaHHE TIPEJCTABIECHUS O TEOMETPUM KaK 4YacTH MHUPOBOH

KYJIbTYPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMHpOBaHHE NPEJACTABICHHUS O MHOIOIPAaHHUKAaX M Telax BpallleHus
KaK O BaXHEMIIMX MAaTEeMaTUYECKUX MOJEISAX, MO3BOJISIIOIINX ONMHUCHIBAThH
U U3y4yaTh pPa3HbIC SIBICHUS OKPYXKAIOIIEro MUpa;

e (dopMUpOBaHHE YMEHHUS paclo3HaBaTh Ha YEpTEkKaxX, MOJAENHAX U B
pealbHOM MHpE MHOTOTPAaHHUKH U TeJla BPaIlCHHUS;

e OBJIQJICHHE METOJaMH PELICHUs 3a/ay Ha MOCTPOCHUS Ha M300paMeHHSIX
IPOCTPAHCTBEHHBIX (HUTYD;

e (GopMUpOBaHHWE YMEHHsS OIEPUPOBATH OCHOBHBIMH IOHATUAMU O
MHOTOTPaHHUKAX U TeJlaX BPAIICHUS U UX OCHOBHBIMH CBOWCTBaMU;

e OBJAJCHHE  QJTOPUTMAMM  pEIICHHS  OCHOBHBIX  THIOB  3ajady;
¢opMupoBaHHE  YMEHUS TPOBOJUTH  HECIIOXKHBIE  JIOKa3aTeJIbHBIC
paccyXIeHusi B XOJi¢ PELICHHs] CTEPEOMETPUYECKHX 3a7ad U 3a4ad ¢
MNPaKTUYECKUM COJIEpPKaHUEM;



e pa3BUTHE MHTEJUIEKTYaIbHbBIX u TBOPYECKUX crocoOHoCTEN
oOyyJaromuxcs, TMO3HABATEILHONW  aKTUBHOCTH, HCCIIEIOBATEIbCKUX
YMEHUU, KPUTHYHOCTU MBIIIJICHUS;

e (QopmMmupoBaHue (G YHKIIMOHATBHOMN rPaMOTHOCTH, peneBaHTHOM
FEOMETPUM: YMEHHUE paclo3HaBaTh MPOSBICHUS TE€OMETPUUECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pealbHBIX >KHU3HEHHBIX
CUTyallUsIX W TMPU U3YYECHUU APYTUX YYCOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpHOCTEH, (OpMyIUpOBaTh UX Ha S3bIKE
TEOMETPHUH U CO3/1aBaTh T€OMETPUUECCKUE MOJICIIH, TPUMEHATh OCBOCHHBII
FEOMETPUYECKUN amnmapaT Uil pelieHdus MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OIIEHUBATH MOJTYUYCHHBIC PE3YIbTATHI.

OTANYUTENBLHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBIISIETCSI BKJIIFOYEHUE B KYpC
CTEpEOMETPUM B Haualle €ro u3y4eHHs 3ajJay, pellaeMblXx Ha YpOBHE
WHTYUTUBHOTO TIO3HAHUS, W OTPEIeIEHHBIM 00pa30oM OpraHu30BaHHas paboTa Haj
HUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE WHTYUTHBHBIX MPOIECCOB, MOTHBUPYET K
JadbHEHIIIeMy U3YUEHUIO TIPeIMETA.

[Ipeanourenue oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
NPaKTUYECKON AesATEIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
ydaluxcs B Kypce CTEpEOMETpUU IPOBOAMUTCS 3a CUET pEIIeHUs 3aJad Ha
COo3JaHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3a7a4 Ha  ONEpPUPOBAHHE
NpOCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAMUTCA C OMOPOW Ha
HATJSATHOCTh, a OINEpUpOBaHME oOOpa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COAEP KaHUSI.

OcHoBHBIE cojepkaTelnbHble JUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BEeKTOpBI U KOOPIMHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUN
pacrpenensiercs He TOJIbKO [0 COAEpXKaTelbHbIM JIMHUSM, HO W IO TOJaM
00y4eHUS Ha YPOBHE CPEIHET0 O0IIEro 00pa3oBaHHUs.

Coaepxanue o0pa3oBaHMs, COOTBETCTBYIOIIEE MPEIAMETHBIM pe3yJibTaTaM
OCBOCHHS paboyeil mporpamMMmbl, pacnpenelEHHBIM 10 ToJaM OOy4eHHs,
CTPYKTYpUPOBAaHO TaKUM 0Opa3oM, 4YTOObl OBJIAJICHHE T'€OMETPUUYECKUMHU
MOHSATHUSMHU U HAaBBIKAMH OCYUIECTBIISIIOCH MOCIEI0BATENbHO U MOCTYNATEIbHO, C
COOJII0ICHUEM IPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIOYAJINCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN OO0Y4alONUXCs, pacliupsis u
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE



Ha n3yuenne reomerpun orBoaurcs 2 yaca B Hepesro B 10 knacce u 1 4ac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0ydenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, mnpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIIECTBUS U3 HUX.

B3aumHOe pacnosio)keHue MNOpsIMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIINecs,
napajulejbHble W CKpeluuBaroluecs InpsMble. [lapamienbHOCTs NpPSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajUlejbHbIE IIPSMbIE B  MPOCTPAHCTBE;
[1apaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOU U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMH; YIoJl MEXAY NpPsAMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiebHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [lpocreiimue mpocTpaHCTBEHHbIE (GUTYpPHl  Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayiesenune; MoCTpOeHUEe CeYSHHI.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTH: NEPIECHAUKYJIISIPHBIE MPSIMBIC B
[IPOCTPAHCTBE, NPSMbBIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
IPU3HAK [EPIECHAMKYJSIPHOCTH IPSAMOM U INIOCKOCTH, TEOpeMa O IpsIMOH
NEPIEHIUKYIAPHON IUIOCKOCTU. YTIbl B IPOCTPAHCTBE: YrOJ MEXKIY HNPSAMOU U
IUIOCKOCTBIO;  IBYIPaHHBIA  yroj, JIMHEHHBIM YroJl  JBYIPAaHHOIO  yrija.
IlepnieHAUKYIIAp U HAKIOHHBIC: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSTHUE
OT MpsAMOM [0  IJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepnieHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHIUKYISAPHOCTU  JBYX
mIockocTenl. Teopema o TpEX MEePNEeHAUKYIIpax.

MHoOrorpaHHuKu

IlonsAiTHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIBIC
Y HEBBIIYKJIbIE MHOTOTPAHHMKM; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
IIOJTHAs IIOBEPXHOCTH IIPU3MBL. [Tapamienenunen, IIPSAMOYTOJIbHBIN
napajuiesienunes; U ero cporcrsa. llupammpa: n-yronpHasd nupamuzaa, TpaHH U
OCHOBaHHE NMUPaMU/Ibl; OOKOBas M MOJHAs IOBEPXHOCTh MUPaMUAbL; IPABUIIbHAS U
yCeu€HHasi MNHMpaMuja. OJNEMEHTbl Hpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOTI'OTPAaHHHKU: TOHATHE NPABUIBHOIO MHOTOIPAHHMKA; NPAaBUIIbHASA NPU3MaA U
IIpaBUJIbHAS NMPAaMHUJA; MPaBUIbHAs TPEYroJbHAS IMpPaMHUIAa W TNPABUIbHBIN
TeTpa’ap; KyO. IlpencraBieHue o mNpaBWIBHBIX MHOIOTPAHHUKAX: OKTadIp,
nojeKa’ip ¥ ukocasap. CeyeHust Ipu3Mbl U MUPAMHUJIBI.

CummMmeTpusi B IIPOCTPAHCTBE: CUMMETPHSI OTHOCHUTEIBHO TOYKH, MPSMOU,
IUDJIOCKOCTU.  ODJEMEHTBl CUMMETPUM B IIHpaMHIAX, MapaJuIeIeHuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JOuaroHaid, YIJIbl.
[Inomaas OOKOBOM MOBEPXHOCTUM M TOJHOM MOBEPXHOCTH MPSAMON IPHU3MBI,
IUIOIAJAb OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaar OOKOBOM MOBEPXHOCTH M IOBEPXHOCTU MPABUIBHOM MHPAMHIbI,
TeopemMa O MiIom@aau yceu€HHod mnupamunbl. [lonarue 006 o00bEMe. OO0BEM
MUpaMUbl, TPU3MBI.

[TogoOuble Tena B mpocTtpaHcTBE. COOTHOIICHUS MEXKIY IUIOMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU MOJOOHBIX TEll.

11 KJIACC

TeJia BpalueHus

Hunusaapuyeckast MMOBEPXHOCT, obOpazyrorniue UITUHAPUIECKON
MOBEPXHOCTH, OCh UIUJIWHIPUYECKOW TMOBEpXHOCTH. [lunmwHAp: OCHOBaHUS U
OOKOBasi TOBEPXHOCTh, OOpa3ywolas M OCh; IUIOMAJb OOKOBOM M TIOJHOMU
MTOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yroliue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON MOoBEepXHOCTH. KOHYC: OCHOBaHUE M BepIIMHA, 00pa3yromasi
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBAHHS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETpP; IJIOMIAb MOBEPXHOCTH C(HEpHI.
Bzaumuoe pacrnonoxenue cepsl U MIIOCKOCTH; KacaTelbHas MIOCKOCTh K cepe;
TI0maab cepol.

N306paskeHne Ten BpalleHus Ha MIIOCKOCTH. Pa3BépTka HUIMHIpPA U KOHYCA.

KoMmOuHanum Tenm BpalieHHss UM MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpalICHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBA 00BEMOB Tenl. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0bEM HMIMHIpA,
koHyca. O0BEM mapa u 1miomaasb chepsl.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TElL.

Ceuennsti nwiMHApa (OapaJiieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (mapajuieTbHOE OCHOBAHHUIO U MPOXOSIIEE 4Yepe3 BEPIIHMHY), CECUCHUSs
miapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha minockocTy U B mpocTpaHcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOXeHHE BEKTOpa Ha 4yucio. Pa3noxkeHne BeKTopa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHECHUEM TpaBUJI JEUCTBUUA C BekTopamu. [IpsamoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bektopa. [lpocreiimue 3agaun B
KOOpJAMHATax. YTron Mexay Bekropamu. CkalsipHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yriioB Mexay NpsIMBIMH U IDIOCKOCTAMH. KOOpauHATHO-BEKTOPHBIN
METO/1 IIPU PEIICHUH F€OMETPUUYECKUX 3a/a4.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:knanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPAXKIAHCKON MO3UIIUUA O0YYAIOMIETOCS KaK aKTUBHOTO
U OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOIIecCTBa, MPEJICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TrpaxaaHcKkoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHUEM
B3aUMOJICHICTBOBATh C COLMAIBHBIMM HMHCTUTYTAMH B COOTBETCTBUM C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MAaTeMaTUYECKOU IITKOJIBI,
K WCTOJIb30BAaHUIO ITUX JIOCTIKCHHMH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCUIICKOro Hapoma;
c(hOpPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, DJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKCHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYHBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKMM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, pacCyXIcHUN;
BOCIIPUMMYHBOCTBHIO K MAaTEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMEHHS TIPHUMEHSATH MaTeMATHYCCKUE 3HAHUS B
HMHTEpecax 370poBOro U 6e30macHoro odpasa KW3HU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JI0POBBIO (370pOBOE€ NUTaHHE, COATaHCHUPOBAHHBIA PEXXKUM 3aHATHH U

OT/bIXA, peryisipHas buznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEPILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM ILIEHHOCTH TPYAOJIIOOUS; UHTEPECOM K
paznuuHbiM  cpepam  NpodEeCCHOHATBHOW  JESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIM BBHIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC ILIAHBI,



TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTH4YeCKOMY  OOpa3oBaHHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MAaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbl, IOHUMAaHUEM BIUSHUS
COIMAITEHO-3KOHOMHYECKUX TIPOIECCOB Ha COCTOSHUE TPUPOIHON U COIMAIBLHOM
Cpenbl, OCO3HaHWEM TJI00ATBLHOTO XapakTepa OSKOJOTHYECKHX IMpoOJieM;
OpUEHTAaIMeld Ha TPUMCHCHHE MAaTeMAaTHYSCKMX 3HAHWHA JUIS pelIeHUs 3a1ad B
00JIaCTH  OKpY’)KAroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOXXHBIX TIOCIICJICTBUM TSI OKPYKAIOIIEH CPEJIbI.

IleHHOCTH HAYYHOT 0 TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd ¥  OOINECTBEHHOW TIPAKTHUKW, TOHWMaHHUEM
MaTEMaTUYECKOW HAyKu KakK c(epbl 4YeIOBEYECKOH JeATEIBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JUUII PAa3BUTHS I[MBWIM3AIMU; OBJIAJCHHEM S3BIKOM
MaTEMaTUKA M MaTeMaTHYEeCKOW KYJBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WUHAVBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIe Pe3yJbTaThl OCBOSHUS MPOrPaMMbl YU4eOHOTO IpeaMera
«MaTtemaTHKa» XapaKTepU3yITCA OBJIaJICHUEM YHUBEPCAJTbHBIMU
NO3HABAMEIbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
OelicmBUAMU, YHUBEPCAIbHLIMU PecYIAMUBHbIMU OelUCEUSIMU.

1) VHusepcanvnvie  noznasamenvHvle  Oelicmaus, obecneyusarom
Gdopmuposanue 6a308biX KOCHUMUBHBLIX NPOYECCO8 0OVUaOWuUxcs (oceoemue
Memo008  NO3HAHUSL  OKpYXcawwe2o  Mupa,  NHpUMeHeHue  JI02UYEeCKUX,
ucce008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3oBble JJoruueckue 1eMcTBUS:

e BBIIBJIITH U XapaKTEPU30BaATh CYIIECTBEHHBIC MTPU3HAKK MAaTEeMaTUUYECKUX
O0OBEKTOB, TOHSATHHA, OTHOIICHWH MEXIy IOHATHUAMH; (HOPMYIHpPOBATH
ompeieieHUus]  TOHSATUM; yCTaHABIMBATh  CYIIECTBEHHBIM  MpPHU3HAK
KiIaccu(uKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
MPOBOAMMOIO aHAJIN3a;

e BOCHpHHUMATH, (OPMYJIHPOBATh MW  NPEOOPa3OBBHIBATh  CYXKICHUS:
YTBEPJUTEIbHBIE W OTPUIATENIbHBIC, €IMHUYHBIC, YaCTHBIE MU OOIIUE;
YCIIOBHBIC;

e BBUIBJITH  MaTeéMaTUYEeCKHE  3aKOHOMEPHOCTH,  B3aWUMOCBS3U U
npoTuBopeunsi B (akTax, JaHHBIX, HAOIIOACHUSIX M YTBEPKICHUSIX;



npeajiaraTb ~ KpUTEpUM I  BBISIBICHUS ~ 3aKOHOMEpPHOCTEH U
[IPOTUBOPEUHNIL;

e JieNaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPKJAEHUN (IIpsIMbIE U OT MPOTUBHOI'O), BHICTPAUBATh APryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKII€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0® penieHUs yuyeOHOM 3ajauu (CpaBHUBATH HECKOJBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTebcKue 1eHCTBUSA:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MpoOIeMy,
yCTaHABIMBaTh HWCKOMOE MW  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATh CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITEJIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbEeKTa, SBJIEHUSA, MPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HPOPMYIHPOBATH 0OOOILEHUS U BBIBOJIBI 10 PE3yJIbTaTaM
NpOBEAEHHOTO HAOJIIOJIEHUS, UCCIIEJOBAHUS, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOLECCA, a TAKKE BBIIBUIAThH
IPEIIIONIOKEHUSA O €r0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

e BBUIBIATH JeUUUTH UH(OpPMALMM, AHHBIX, HEOOXOAMMBIX ISl OTBETA
Ha BONPOC U IS PELICHMS 3a]a4H;

e BbHIOMpaTh HMHQOPMAIMIO U3  HMCTOYHMKOB  pA3IMYHBIX  THIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OPMALUIO
pa3IUYHBIX BUIOB U (JOPM IIPEACTABIICHHUS;

e CTPYKTYypUpPOBaTh MH(POPMAIHIO, IPEACTABIATH €€ B pa3iInyHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uH(popmanuu o CaMOCTOATEIILHO
c(OpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvhvle KOMMYHUKAmMueHwvle  Oelicmeus, o0becneuusarom

cpopmMupo8aHHoCcms CoOyUanIbHbIX HABLIKOE 00YYAIOUUXC.

Oo0menne:



BOCIPUHMMATh H  (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSMH U LEISIMU OOILLIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JABaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pPE3yJIbTaT;

B X0JIe 00CYXAEHUS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIaEMOMN TEMBI,
npo0OJieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HALIEJICHHBIE HA MTOUCK
pElIEHNs; CONOCTABIATh CBOM CYXKIEHHUS C CYXKICHHSIMU JPYTUX
YYaCTHUKOB JMaJiora, OOHApYKMBaTh pa3ju4yve M CXOACTBO MO3HIMI; B
KOppEKTHOU (hopme GOpMyITUPOBATH PA3HOIIIACHS, CBOU BO3PAKEHUS;
OPEACTABIATh  PE3yNbTaThl  pElIEHHs  3aJauyd,  OJKCIEPHMEHTA,
UCCIIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  Qopmar
BBICTYIIJIEHUS C YYETOM 3aJ1a4 MPE3EHTALMH U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHun4ecTBo:

3)

NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAHAHOW W
WHIAUBUAYaTLHON paOOTHI MPU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThI, pacrpenensiTh BUABI paboT, JOTOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 000011aTh MHEHHS HECKOJIBKHX JIFOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH s, OOMEH MHEHUH,
«MO3TOBBIE INTYPMBD» W WHBIC); BBINOJHITH CBOIO YacTb paboOTHl U
KOODJMHUPOBATh CBOW JCHCTBHS C JAPYrUMH UICHAMH KOMAaHJbI;
OILICHWBATh KAueCTBO CBOETO BKJaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
c(hOpMyITMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Vuueepcanronvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gdopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIIeHUS 3a]jauH, BEIOMPATh CIIOCO0 pPeIIeHUs
C Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(GOpPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEJIbHOW pedIIeKCMH Kak OCO3HAaHHS
COBEPIIAEMBIX JAECUCTBUN W MBICIUTEIBHBIX MPOILECCOB, UX PE3YJIbTaTOB;
BJIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CAaMOKOHTPOJIS TIpoliecca H
pe3ysbTaTa peluieHus MaTeEMaTHYEeCKOM 3a1a4u;

NPEABUNIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh MPU PEUICHUH
3aJlaud, BHOCUTb KOPPEKTUBBI B JI€ATEIIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENLCTB, JAHHBIX, HAMJICHHBIX OITHOOK, BBIIBIICHHBIX TPYIHOCTEH;



e OLCHUBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPsAMasi, INIOCKOCTh.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUU U CJEACTBUS W3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMH: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE pacCloOIOKEHUE NPSIMBIX W TUJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JABYTPAHHBIA YTOJ, TPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJjla; JUHEWHBIA YroJ JABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHMK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTPaHHUK, 3JIEMEHThl MHOTOT'PaHHUKA, TIPABUIILHBIN MHOTOT'PDaHHUK.

Pacno3snaBaTh OCHOBHBIE BHUIBI MHOTOTPAHHUKOB (MHpaMuaa; TpHU3Ma,
IPSAMOYTOJIBHBIN TIapajuieNienure, Kyo0).

Knaccupunupoath ~ MHOTOTPaHHUKH, BEIOUpas OCHOBaHUS  JUIS
Kiaccupukaruy  (BBIMYKJIBIE M HEBBITYKJIBIE MHOTOTPAHHUKH; TPAaBWIHHBIC
MHOTOTPaHHUKU; TIPSMBIC U HAKJIOHHBIC PU3MBI, TTapaJICTICITUATIC I ).

OnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH IPHUHITUTIBEI TOCTPOSHUS CEUCHU M, UCIIOIB3YsI METO/T CEOB.

CtpouTh CeuUe€HHS MHOTOIPAHHUKOB METOJOM  CJICJIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTS)KU W3 PUCYHKOB TPOCTHIX OOBEMHBIX (UTYp: BHUI
CBEpXY, COOKY, CHU3Y.

Pemrate 3a1aun Ha HaX0XkKJACHUE TEOMETPHUUYCCKUX BEIUYUH 10 00pa3iaM Wiu
aJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MpPH PEUICHUHU
CTaHJIAPTHBIX MaTEMAaTUYECKUX 3a7ad Ha BBIYMCICHHUE PACCTOSTHUM MEXIY IBYMS
TOYKaMH, OT TOYKH JIO TMPSIMOH, OT TOYKH [JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMbIMH.

PemaTe 3aaun Ha HAXOXKACHHUE TEOMETPHUUECKUX BEJIUUYHH IO 00pasiaM uiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PElICHUHU
CTAaHJAPTHBIX MAaTEMAaTHUYECKMX 3aJad Ha BBIYMCICHHE YIJI0OB  MEXIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY TNPIAMOM U IIJIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsats 00BEMBI U TUIOMIAA TOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ MNOpUMEHEHuEeM (OopMys; BBIYUCHATH COOTHOIICHHUS MEXKIY
IJIOMIAISIMU TTOBEPXHOCTEH, 00bEMaMU TTOJOOHBIX MHOTOI'PAaHHUKOB.

OnepupoBaTh TNOHATHUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; IIEHTP, OCh U TUIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (PUTypax, MPEJCTABICHHYIO0 Ha 4YepTexax U
PUCYHKaX.

[IpumensTs reoMerpuueckue ¢GakThl ISl PEIICHUS CTEPEOMETPUUYECKHUX
3a71a4, MPEANoIaralMx HECKOIBKO IaroB PELICHUs, €CIU YCIOBUSI IPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensATh  OPOCTEWINIME MPOTPAMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOIUTE TpPUMEPHI MATEMATHYECKHX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMeHATh TMOJIYyYEHHBIC 3HAHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEAJbHBIE
CUTyallud W TPHUMEHSATh HW3YYEHHBIE IIOHATHUS B NPOLECCE IMOUCKA PELICHUS
MaTeMaTH4YeCKu CPOPMYIUPOBAHHONW MPOOJIEMBbI, MOICIUPOBATh pPEalbHBIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHATUM U TEOpeM, arrapaTa aareOpsl; penaTh
[IPAKTUYECKUE 3a]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs] MOBEPXHOCTh, OOpasyroiue
IIMHJIPUYECKON ~ MOBEPXHOCTH;,  LMJIWHAP,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKON MOBEPXHOCTH, KOHYC; cpepuueckasi TOBEPXHOCTb.

Pacno3naBath Tena Bpamenus (WIMHIP, KOHYC, cdepa U 1map).

OOBICHATH CLIOCOOBI MOTYYSHHS TENl BpaIlCHUSI.

KnaccudummpoBats B3auMHOE pacroioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMHU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAaHUE LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Boluncnate 00BEMBI M IUIOMIAAM  TOBEPXHOCTEH  Ted  BpalleHus,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TOHATUSMU: MHOTOTPAHHUK, BIHCAHHBIK B chepy #
OMMMCAaHHBIA OKOIIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WM TEJO
BpalICHUS.

BbluncnsaTh COOTHOIIEHUS MEXAY IUIONIAJIMH MOBEPXHOCTEH M 00bEMamMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (QUTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIE) TIJIOCKHE YEPTEHKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
duryp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHUS T BpalllCHUSI.

N3Bnekarh, HHTEpHNpPETUPOBATH U MPeoOpa3oBBIBaTH HWHOOPMALMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJIHATE JEUCTBHUS CJHOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATH, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[TpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSIMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIrojl MEXKIY
BEKTOpPaMHM, CKAISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIIPHOE TMPOU3BEICHUE, paCKIaAblBaTh BEKTOpP IO JBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh IJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOW CHCTEME KOOPAHUHAT.

[IpumensTe reomeTpuueckue (aKThl NI PEIICHUS CTEPEOMETPUYECKUX
3a/1a4, TPEANOJIaramllinX HECKOIBKO IIaroB PEIIEHUs, €CIU YCIOBUS MPUMEHEHHUS
3a/1aHbI B IBHOU (hopMme.

Pemate mpocreiiline reoMeTpUYECKHE 3a1a4yd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10KAa3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HAX0XJICHHE T€OMETPUYECKUX BEJIMYMH MO0 00pa3liaM WM aIrTOPUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MATEMATHYECKUX 3a/1a4.

[IpumeHaT, mpocTeiMe NpPOrpaMMHBIE  CpPEACTBA U AJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4.

[IprBOAUTE TPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTENM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh MONYyYEHHBIC 3HAHUS HAa MPAKTUKE: AHAIU3UPOBATH DPEAJbHBIC
CUTyallUM W IPUMEHSATh HW3YYCHHBIE TMOHATHS B MPOLECCE IOWUCKA PEIICHUS
MaTeMaTu4ecku CHOpMyTUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh pPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIH C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHIATHI U TE€OpEM, ammapara aareOpsl; pernarh
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUUYECKUX BEJIUYMH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Kourpoububie | IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 BBenenue B ctepeomMeTpuio 10
) [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U TIOCKOCTEN
3 [lepnieHIUKyYIAPHOCTD MPSAMBIX U 2
IIJIOCKOCTEMN
4 Yrusl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 10 1
5 MHororpaHHuKH 11 1
6 OO6BbEMBI MHOTOIPAHHUKOB 9 1
7 [ToBTOpEHME: CeUEHHUs], pACCTOSIHUA U YTJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0




11 KVIACC

KosnnyectBo yacos DJIEeKTPOHHbIE

HaumeHnoBanmue pa3jesioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )

NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE

padoTsbI padoTsbI
pecypcsl

Tena Bpamenus 12

OO6bEMBI TEN 5 1

BekTopsl 1 KOOpIMHATEI B IPOCTPAHCTBE 10 1

[ToBTOpEeHue, 0600IICHNE, 7 1

cucTeMaTu3anus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoThI

OcHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,
npsiMasi, II0CKOCTb, IPOCTPAHCTBO.
[IpaBuna n3o0pakeHus: Ha pUCYHKaX:
1300pakeHus IIIOCKOCTEH, MapalieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

IlousThs: MepeCCKarommrecs mIoCKOCTH,
nepeceKarommecs npamasd U MmiI0CKOCTb

IlousTus: MEPECCKAOINECHA IIIIOCKOCTH,
nepeceKarommecs npamas U MI10CKOCTb

3HaKOMCTBO C MHOTOI'paHHUKAMHU,
n300pakeHrue MHOTOI'PaHHUKOB Ha
PUCYHKAX, Ha MPOEKIIMOHHBIX YepPTEKaX

HavanbpHble cBeieHus 0 Kyoe U mupamue,
ux pa3Béptku u Mojenu. CeueHus
MHOTOTPaHHUKOB

HavanbeHble cBeieHus 0 Kyoe U mupamue,
ux pa3BeépTku u Mojenu. CeueHus
MHOTOTPaHHUKOB

[TousiTHE 00 AKCHOMATHYCCKOM MMOCTPOCHUHN
CTCPCOMETPUHN: AKCUOMBI CTCPCOMETPHUU U
CICACTBUA U3 HUX

[TousiTHE 00 AKCHOMATHYCCKOM MNOCTPOCHUMN




CTCPCOMETPUHN: aKCUOMBI CTCPCOMCTPHUU U
CICACTBUA U3 HUX

[TonsiTne 06 aKCHOMAaTUYECKOM TTOCTPOCHUH
CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX

10

[TonsiTne 06 aKCHOMAaTUYECKOM TTOCTPOCHUH
CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U
CJIEJICTBHS U3 HUX

11

B3anMHOe€ pacnosiokeHue npsiMbIX B
IIPOCTPAHCTBE: NIEPECeKaroInecs,
napajiesIbHble U CKPEIIUBAIOLIUECS
NIpSIMBIE

12

[TapanienbHOCTh NMPSAMBIX U TIIOCKOCTEN B
[IPOCTPAHCTBE: MapaljieIbHbIE MPSMBbIE B
MIPOCTPAHCTBE; MapalIeIbHOCTh TPEX
MIPSIMBIX

13

[TapannenbHOCTHh NPSMBIX U TUIOCKOCTEN B
npoctpaHcTse: [lapannenbHOCTh NPAMOil U
IJI0CKOCTH

14

Vruwi ¢ COHAIpaBJICHHBIMH CTOPpOHaMHU

15

VYron MCXKAY MMPAMBIMHA B ITPOCTPAHCTBE

16

VYron MCXKAY MMPAMBIMHA B ITPOCTPAHCTBE

17

HapannenLHo CTh INIOCKOCTEH:
ImapayiICJIbHbIC IINIOCKOCTHU

18

CsoiicTBa napaJiiCJIbHBIX IUIOCKOCTEH

19

[IpocTeiimme mpocTpaHCTBEHHBIE (PUTYPHI
Ha IJIOCKOCTH: TETpa’p, KyoO,
napajuiesIenunes




20

[Toctpoenue ceueHui

21 ITocTpoenue ceuenui
KonTpomnsHas padora o teme "[Ipsimbie u

22 IUIOCKOCTH B ITPOCTPAHCTBE.
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTER"
[lepneHMKyYISIPHOCTD NPSAMOU U

23 IJIOCKOCTH: TEPIEHANKYIISIPHBIE PSIMbIE B
MIPOCTPAHCTBE

24 [IpsiMble mapayenbHbIe U
MePIEeHIUKYIIIPHBIE K IJIOCKOCTH

)5 [IpsimMble mapaiienbHbIe U
MePIEeHIUKYIIIPHBIE K IJIOCKOCTH

26 [Ipu3Hak nepneHaAuKyIIpHOCTH IPSIMOU U
IIJIOCKOCTH

7 [Ipu3Hak neprneHauKyIIpHOCTH TPSIMON U
IIJIOCKOCTH

)3 TeopeMa o mpsMOU NMEPIEHANKYIISIPHOM
IIJIOCKOCTH

29 TeopeMa o mpsMOU NMEPIEHANKYIISIPHOMN
IIJIOCKOCTH

30 Teopema o npsAMON NepHEeHAUKYISIPHON
IJIOCKOCTH
[lepneHIuKyIIIp 1 HAKJIIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
MIPSIMOM JI0 IIJIOCKOCTH
[lepnieHIuKyIIIp 1 HAKJIIOHHBIE: PACCTOSIHUE

32 OT TOYKH JI0 IJIOCKOCTH, PACCTOSHUE OT

HpHMOﬁ A0 IINIOCKOCTHU




[lepnenuKyIsip ¥ HaKJIIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT
HPSIMOM 10 IIJIOCKOCTH
[lepnieHIuKyIsIp 1 HAKJIIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT
HPSIMOM 10 IIJIOCKOCTH

35 VYTIbl B IPOCTPAHCTBE: YTOd MEXIY IPSIMON
U TJIOCKOCTBIO

36 JIBYrpaHHBIN yroJi, TMHEHHBIN yroj
JBYTPAHHOTIO yIiia

37 JIByrpaHHBIN yroJi, TMHEHHBIN yroi
JBYTPAHHOTIO yIiia
[lepneHMKYISIPHOCTD INTIOCKOCTEN:

38 MPU3HAK NEPIECHIUKYIIPHOCTH JABYX
IIJIOCKOCTEMN
[TepieHAMKYASIPHOCTD MIOCKOCTEM:

39 IIPU3HAK NEPIECHIUKYISIPHOCTH JABYX
IIJIOCKOCTEMN
[leprieHAMKYASIPHOCTD MIIOCKOCTEM:

40 MPU3HAK NEPIEHAUKYIIPHOCTH ABYX
IJIOCKOCTEM

41 Teopema o TpEX nepHeHANKYIIpax

42 Teopema o TpEX nepHeHANKYIIpax

43 Teopema o TpEX nepHeHANKYIIpax
KonTponpHast paboTa o Temam

m "IlepneH IMKYISPHOCTD NPSAMBIX U

miockocTer" n "YTIbl MEXIy IPSIMBIMU U
miockoctamu"




45

ITonsarue MHOI'OrpaiHnka, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKIIBIC 1
HEBBIITYKJIBIC MHOT'OT'PAaHHUKU, pa33épTKa
MHOT'OI'paHHHKa

46

[Ipu3ma: n-yronpHas npusma; rpaHu U
OCHOBAHUS IIPU3MBI; IPsIMasi ¥ HAaKJIOHHAs
MIPU3MBbI; OOKOBAs M MOJIHAS TOBEPXHOCTh
MIPU3MBI

47

[Tapamrenenunen, TpsIMOYTOJIBHBIN
napajJiesIenuIe] ¥ ero CBoicTaa

48

[Inpamuia: n-yrosibHasi IMpaMuia, TpaHu u
OCHOBAaHMEC MUPaAMUIBI; OOKOBas U IMoJHas
IMOBCPXHOCTD IMUpaMU/IbI; IIPaBUJIbHAA U
yceu€HHas nupamMuaa

49

[IpaBunbHBIE MHOTOTPAHHUKU: TTOHSITHE
MPaBUJIBHOTO MHOTOTPAHHUKA; TPaBUIIbHAS
npu3Ma 1 npaBujibHas MUpaMHUIa;
MpaBUJIbHAS TPEYTOJIbHAS MUpaMUAA U
MIPaBUWIIbHBIN TETpadIp; KyO

50

HpeI[CTaBJ'IeHI/IG O IMPpaBUJIBHBIX
MHOTI'OrpaHHHUKaXx: OKTas’ap, J0ACKa’Ap U
HKOCa’ap.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIILHO TOYKH, IPSMOM, TJIOCKOCTH.
DNeMEeHTbl CHMMETPUU B TUpaMUIaXx,
napajuieNienune1ax, npaBuiIbHbIX
MHOTOTPaHHUKAX

52

Boruncnenue 31€MEHTOB MHOTOTPaHHHUKOB!
pEOpa, AMaroHau, yribl




[Tnomaas GOKOBOM MOBEPXHOCTH U TTOJHOM
IIOBCPXHOCTHU HpSIMOﬁ MMPpU3MBI, IJI0AAb

53 y y 1
OCHOBaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTHU TPSMOU MPHU3MBI
[Tnomans OOKOBOM MOBEPXHOCTH U
54 MOBEPXHOCTHU TPABUIIBHON MTUPAMUJIBI, |
TeopeMa o IJIOLaAN OOKOBOM OBEPXHOCTH
YCEYEHHOM MUPAMMUJIBI
55 KonTponbnas pabora no teme
"MHoOrorpaHHuKH" !
56 [TonsiTre 06 06BEME 1
57 O6BEM upamMuIbl 1
58 O6BEM upamMuIbl 1
59 O06bEM TUpaMuIBI 1
60 O06bEM TUpaMuIBI 1
61 O06BEM TTPU3MBI 1
62 O06BEM TPU3MBI 1
63 O06BEM TTPU3MBI 1
64 KontponbHas padota o teme "O0bEMBI |
MHOTOI'PaHHUKOB"
IToBTOpEeHue, 0000IIEHNE cUCTEMATH3AIUS
65 3Hanuil. [locTpoeHue ceueHuii B 1
MHOTOI'PaHHUKE
IToBTOpEHue, 0000IIeHNE CUCTEMAaTH3AIUS
3HaHUH. BeyKclIeHHe paCCTOSHUMN: MEXIY
66 JABYMS TOYKaMHU, OT TOYKHU 10 NPSAMOU, OT 1

TOYKH 10 IIJIOCKOCTU, MCIKIAY
CKPCUINMBAOITUMUCS ITPAMBIMU




67

Htorosas KoHTpoJbHAs paboTa

68

[ToBTOpEHUE, 0600IICHNE CUCTEMATH3AIIHS
3HaHUU. BBIYKCIIEHHE YITI0B: MEXIY
CKPELIMBAIOIIUMHUCS MPSIMBIMH, MEXTY
MPSIMOH U TUIOCKOCTBIO, IBYTPaHHBIX YIJIOB,
YTJIOB MEXY TUIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KVIACC

Ne i/t

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHyeckue
padoThI

Cdepa u map: neHTp, paanyc, IuameTp;
IJIOMIA/Ib MIOBEPXHOCTH Chephl

BsaumHoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; miomaab cheps

N3obpaxenue chepsl, mapa Ha
mwrockoct. CeueHus mapa

HI/IJ’H/IHHPI/I‘-IGCK&S[ IMOBECPXHOCTD,
00pa3yronue MHINHIPUIECKOM
MOBEPXHOCTH, OCh IIHITHMHIPUYCCKON
MOBEPXHOCTH

Hunuuap: ocHOBaHUS B OOKOBast
MMOBEPXHOCTh, 00pa3yromas u oCh;
IIoIaas OOKOBOM U ITOJIHON
MMOBEPXHOCTHU

N3o00paxkenne nuInHApa Ha MIIOCKOCTH.
Pa3Béprka nununapa. CedeHus HUIHHIPA
(TIIOCKOCTHIO, MapalIeIbHOM U
MEPIEeHIUKYISIPHON OCH IIHIMHAPA)

Konunueckas HoBepXHOCTh, 00pa3yroIiue
KOHMYECKOM MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOW MOBEPXHOCTU

KOHYCZ OCHOBAaHHC U BCPIIHHA,




oOpa3yrolias U 0Cb; IUIONab OOKOBOH U
IIOJTHOW ITOBEPXHOCTH

YceuéHHblIi KOHYC: oOpasyrouue u

9 BBICOTA; OCHOBAHHUS M OOKOBas 1
MIOBEPXHOCTh
N300pakenne KOHyca Ha IIOCKOCTH.
Pa3Béprka konyca. CeueHus: KoHyca

10 (TUTOCKOCTHIO, MapaJlIeIbHOW OCHOBAHUIO, 1
U IUIOCKOCTBIO, MPOXOASIIEH Yepe3
BEpIIHHY)

1 KomMOunarus ten BpaiieHus u 1
MHOTOTPaHHUKOB
MHororpaHHuK, OMCaHHBIN OKOJIO

12 cdepsr; cdepa, BucaHHas B 1
MHOTOTPaHHUK WJIH B TEJIO BpaLICHUS

13 [Tonsitre 06 06bEMe. OCHOBHBIE CBOWCTBA |
00BEMOB TeN

14 O06bEM IUIMHAPA, KOHYCa 1

15 O0bEM 1rapa u wiomaas chepsl 1
[TogoGHbIe Tesa B IPOCTPAHCTBE.

16 CoOOTHOILIEHUS MEX]Ty TLTOIIAASIMHU 1
MOBEPXHOCTEN, 00bEMAMHU MOJOOHBIX T

17 KontponpHas padota o temam "Tema |
BpamieHus" u "O0bemsbl Ten"

18 BekTop Ha IIIOCKOCTH U B IIPOCTPAHCTBE 1

19 CrnosxeHune 1 BBIYUTaHUE BEKTOPOB 1

20 YMHOKEHNE BEKTOpa Ha YHCIIO 1

21 PasnoxeHue BEKTOpa 10 TPEM 1




HEKOMILJIaHapHbIM BekTopam. [IpaBuio
napaJesenumnesa

22

Pemenne 3amad, CBSI3aHHBIX C
IIPUMEHEHHUEM MPABUJI JEUCTBUN C
BEKTOPaMH

23

[IpsiMoyrospHas cucteMa KOOpIMHAT B
npocTtpancTe. KoopaumHaTel BEKTOPA.
[Ipocreiimme 3a1a4n B KOOpAUHATAX

24

VYroa mexay Bekropamu. CkalispHOe
MIPOU3BE/ICHUE BEKTOPOB

25

Brruncnenue yriioB Mexy NpsMbIMH U
IIJIOCKOCTSIMHA

26

KoopnHaTHO-BEKTOPHBI METOI TPU
PELICHUH TEOMETPUYECKUX 3a1a4

27

KonTtponsHas padota o teme "BekTopbl
Y KOOPJIMHATHI B MPOCTpPaHCTBE"

28

[ToBTOpEeHUE, 0600IICHNE 1
cucremMaTu3anus 3HaHui. OCHOBHBIC
¢urypsl, GhakTel, TEOPEMBI Kypca
MJIAHUMETPUHU

29

[ToBTOpEeHUE, 0600IICHNE 1
cuctemaru3anus 3HaHuii. OCHOBHbBIE
¢burypsl, GhakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

30

[ToBTOpEHue, 06001meHNe U
cucTeMaTH3allus 3HaHUH. 3a1aun
TUTAHUMETPUHU U METOJIbI UX PECIICHHUSI

31

[ToBTOpEHue, 06001EeHNE U




cHUCTEMAaTH3alMs 3HAHUH. 3agaun
MJITAHUMETPUU U METOJIbI UX PEIICHUS

[ToBTOpEHUe, 0600IICHNE U
cucremMaru3sanus sgaHuii. OCHOBHEIE

32 1
¢burypsl, (hakThl, TEOPEMBI Kypca
CTepeOMEeTpUHn
33 Wrorosas koHTposbHas paboTa 1
34 [ToBTOpEHME, O606HI€HI:I€ u |
cHCTEeMaTH3aIHsI 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka: anre6pa 1 Hayajaa MaTeMaTHYECKOro aHalln3a, FEOMETPUSI.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., Byty3os B.®., Kagomues C.b. u

apyrue, AkuuonepHoe ooectBo «M3narensctBo «IIpocBemmenue»

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bu6mnorexa IIOK
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