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MNOACHUTEJIBHAS 3AIINCKA

Pabouass mporpamma yude6HOro Kypca «l'eomerpusi» 06a3zoBoro ypoBHs mnsi oOywatonmuxcs 10 —11 xmaccoB
paspaboTraHa Ha ocHOBe DeiepaaIbHOI0 rocy1apCTBEHHOI0 00pa30BaTeIbHOIO CTaHJapTa CPEAHEro 00LIero oopa3oBaHusl,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpEOOBaHMM, NPEABABISEMBIX K MaTeMaTHUYeCKOMY OOpa30BaHMIO, W TpaJAULUi
poccuiickoro oOpa3oBanus. Peamu3zanus mnporpamMMbl 00eCHeUMBAeT OBJIAJCHHE KIIIOYEBBIMH KOMIIETECHIHSIMH,
COCTaBJIAIOIIMMHM OCHOBY JUIi CaMOpPa3BUTHUA UM HENPEPHIBHOTO 00pa3oBaHUs, LEJIOCTHOCTh OOLIEKYJIbTYpHOIO,
JUYHOCTHOTO M MIO3HABATEILHOTO Pa3BUTHUS JIMYHOCTU O0YYaOIIUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHoCTh yueOHOro Kypca reoMETpUu Ha YpPOBHE CpEIHEro oOIiero oopa3oBaHusi 0OyCIOBJIEHA MPaKTHYECKOM
3HAYMMOCTBIO METAlPEAMETHBIX M MPEIMETHBIX PE3yJIbTaTOB OOYYEHHUS T'€OMETPUU B HAMNPABICHUU JIMYHOCTHOTO
pa3BuUTHsA 00ydaromuxcs, GopMUPOBAHUS (PYHKIIMOHAIBHON MaTeMaTUYECKON IpaMOTHOCTH, U3YUYEHUS IPYTHX Y4eOHBIX
quciuIuinH. Pa3BuTe y oOydaromuxcsl MpaBWIbHBIX MPEJCTABIEHUN O CYIIHOCTH U NPOUCXOKICHUH T'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOLIEHWH PEATbHOIO W HJACAIBHOIO, XapaKTepe OTPAXKEHUS MATEMaTUYECKONM HAYKOW SBJICHHA U
MIPOLIECCOB PEAIbHOIO MHUPA, MECTE N'€OMETPUHM B CUCTEME HAYK U POJIM MAaTEMAaTUYECKOIO MOJIETUPOBAHMS B HAYYHOM
NO3HAHWM M B TMpPAKTUKE CIOCOOCTBYET ()OPMUPOBAHMIO HAYYHOTO MHPOBO33PEHMS YYalIMXCA, a TaKXKe KadecTB
MBILUICHUSI, HEOOXOUMBIX JIJIs a1allTallii B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBAsSeTCS OAHMM U3 0a30BBIX MPEAMETOB Ha YpPOBHE CpEAHEro ooOmero oOpa3oBaHMs, TaK Kak
o0ecreynBaeT BO3MOKHOCTh U3YUYECHHSI KaK IMCUUILIUH €CTECTBEHHO-HAYYHOI HApPaBIEHHOCTHU, TaK U TYMaHUTApPHOM.

Jlornyeckoe MbIIUIEHUE, (opMUpyeMOe NpHU U3YYEHUH OOYYaIOIIUMHCS TOHATUUHBIX OCHOB TE€OMETPHHM U
IIOCTPOEHUU LEMOYKM JIOTUYECKUX YTBEPKIECHUNW B XOJE PELICHHsS TEeOMETPUYECKMX 3a7ad, YMEHUE BBIIBHUTaTb U
OIPOBEPIaTh TMIIOTE3bl HEMOCPEACTBEHHO MCIOJB3YIOTCS PU PELLIEHUH 337a4 €CTECTBEHHO-HAYYHOIO [IUKJIA, B YACTHOCTH
U3 Kypca (QU3UKHY.

YMeHHe OpUEeHTUPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JACTAX JAEATEIBHOCTH YEIOBEKA.
OpueHTalisi 4eloBEKa BO BPEMEHM M IMPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIMAIbHOrO OBITHS, (opma
OTPaKEHHUSI OKPY’KAIOLIEro MHUpa, YCJIOBHE YCIHEIIHOTO MO3HAHUS M AKTUBHOIO MpPeoOpa3oBaHUS JIEHCTBUTEIBHOCTH.
OmneprpoBaHue MPOCTPAHCTBEHHBIMU 00pazaMu 0ObEIMHSAET pa3Hble BUABI YU€OHOU U TPYAOBOM JESATENbHOCTH, SIBIISIETCS



OHUM W3 TMPOGECCHOHATHPHO BAXHBIX KA4yeCTB, IMOITOMY akKTyajdbHa 3a7ada (OPMHPOBAHUA Yy OOyYaArOIIMXCS
MPOCTPAHCTBEHHOTO MBIIUICHUS KaK pPa3sHOBUIHOCTA OOPA3HOrO MBIIUICHUS — CYHIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEATEIIbHOCTH IO MHOTUM HAPABICHUSM.
[lens ocBoeHus mporpamMmbl yueOHOTO Kypcea «I'eomeTpus» Ha 0a30BOM ypoBHE 00yueHHUs — 0011eo0pa3oBaTeIbHOE
U OOIIEKYJBbTYPHOE pa3BUTHE OOydYarolmuxcsi uepe3 oOecreyeHue BO3MOKHOCTA MPHOOPETEHHS M HCIOJIb30BaHUS
CUCTEMATUYCCKUX TEOMETPUYECKHX 3HAHWA W JCUCTBUH, CHENU(PUIHBIX TEOMETPUH, BO3MOXHOCTH YCIEITHOTO
MPOIOJIKEHUS 00pa30BaHUS MO CIEUATIBHOCTAM, HE CBA3aHHBIM C MTPUKIIAIHBIM UCTOJIb30BAHUEM T€OMETPUH.
[Iporpamma mo reoMeTpuu Ha 0a30BOM YpPOBHE Tpe/HAa3HA4Y€HA JUIsi OOYYAIOIIMXCS CpeIHEH IIKOJIbI, He
UCIIBITHIBABIIMX 3HAYMTENIbHBIX 3aTPyJHEHUM Ha YpPOBHE OCHOBHOTO o001miero oOpaszoBanus. Takum o0pazom,
oOy4aronyecss Ha 0a30BOM YpOBHE JIOJDKHBI OCBOMTH OOIIME MaTEMaTUYECKUE YMEHHUSA, CBSI3aHHbIE CO CHEIU(pUKON
FEOMETPUU U HEOOXOJMMBbIE ISl KU3HU B COBPEMEHHOM oOImiecTtBe. Kpome 3TOro, oHu MMEIOT BO3MOXHOCTh HU3YUUTh
reoMeTputo 0OoJjiee TIYyOOKO, €ClId B JaJIbHEHIIEM BO3HUKHET HEOOXOAMMOCTh B TE€OMETPUUYECKUX 3HAHUSX B
poecCUOHANIbHOM eI TEIbHOCTH.
JlocTikeHHne e OCBOCHUSI MPOTPaMMbl OOECIIEYMBAETCSl PEIICHUEM COOTBETCTBYIOIIMX 3aiad. [IpruopuTeTHHIMU
3a/1auaMu ocBoeHus Kypca «I'eomeTpumn» Ha 6a30BoM ypoBHe B 10—11 kaccax sIBISIOTCS:
e (opMupoBaHUE MNPEACTABICHUS O T€OMETPUM KaK YaCTH MHUPOBOM KYJIbTYphl U OCO3HaHUE €€ B3aMMOCBSI3U C
OKPY’KAIOITUM MHUPOM;
e (opMupoBaHuEe TpENCTABICHUS O MHOTOTPAHHHKAX M TEJaxX BpaleHUS KaK O BAXKHEHIIMX MaTeMaTHYEeCKUX
MOJENSX, O3BOJISIIOIINX OMUCHIBATH U U3y4aTh Pa3HbIC ABJICHUS OKPY>KAIOIIET0 MUPa;
e (opMupoBaHHE YMEHHS pPaCIlO3HABaTh Ha YEPTEkKax, MOACISAX M B pPeaJbHOM MHUpPE MHOTOTPaHHUKH U Tela
BpAaIllCHUS;
e OBJAJCHUE METOJIAMHU PEIICHHMS 3a7]a4 Ha TOCTPOSHUS Ha U300PKEHUSIX TTPOCTPAHCTBEHHBIX PUTYD;
e (opmMupoBaHue yMEHHS OMEPUPOBATH OCHOBHBIMH TOHSTHSIMH O MHOTOTPAaHHUKAX M TellaX BPAIICHHUS U X
OCHOBHBIMH CBOMCTBaMU,;
e OBJIAJICHHE AJITOPUTMAMM PEIICHHS OCHOBHBIX THIOB 3aJlay; (POpMHUpPOBAHHE YMEHHUS IMPOBOJUTH HECIIOXKHBIC
JIOKa3aTeIbHbIE PACCYXKICHHUS B XOJE€ PCIICHHS CTEPEOMETPUUECKUX 3ajad M 3aJad C MPaKTUYECKUM
COJIepKaHHEM;



e pAa3BUTHE WHTEIUICKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH OOyYaromuxcs, IO3HABATEIbHOW aKTUBHOCTH,
UCCIIEIOBATENbCKUX YMEHUM, KPUTUYHOCTU MBIILJICHUS,

e (opmupoBanue (HyHKIIMOHATBLHON TPAMOTHOCTH, PEJICBAHTHOW TEOMETPHH: YMEHHE PAclo3HABATH IPOSIBICHUS
r€OMETPUYECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEN B peabHBIX KU3HEHHBIX CUTYalMSIX U MPU U3YYECHUU
JPYTUX y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMyIUpOBaTh UX Ha SI3bIKE
FEOMETPUU U CO3JaBaTh T€OMETPUUYECKUE MOJCNIM, MPUMEHITh OCBOCHHBIM T'€OMETPUYECKUN ammapar st
pelIeHns MPaKTUKO-OPUEHTUPOBAHHBIX 33]1a4, UHTEPIPETUPOBAThH U OLICHUBATH MOJTYYECHHbBIC PE3YIIbTATHI.

OTIMYUTENHEHONM O0COOCHHOCTHIO MPOTPAMMBI SIBJISIETCSl BKIIIFOUEHHE B KypC CTEPEOMETPUU B Hadalle €ro U3y4eHUs
3aJlay, pelIaeMblX Ha YPOBHE MHTYUTHUBHOIO MO3HAHUS, U OINpPEACIEHHBIM 00pa3oM OpraHMW30BaHHAs paboTa HaJl HUMH,
YTO CIOCOOCTBYIOT PA3BUTHUIO JIOTUYECKOTO U MPOCTPAHCTBEHHOT'O MBIIUICHUS, CTUMYIUPYET MPOTEKAHNE WHTYUTHUBHBIX
MPOIIECCOB, MOTUBUPYET K JaJIbHEUIIIEMY U3YUYCHUIO MPEIMETA.

[IpennoureHue oTAAETCS HATJSHO-KOHCTPYKTUBHOMY METOAY OOYUEHHS, TO €CTh TEOPETUUYECKUE 3HAHUSI UMEIOT B
CBOEH OCHOBE UYBCTBEHHOCTb IPEAMETHO-IIPAKTHUUECKOMN JESITEIbHOCTU. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHHUN Y
yUYallUXCcsl B Kypce CTEPEOMETPUHU MPOBOJAUTCS 3a CUET PEIICHU 3a]]a4 Ha CO3/IaHKMe MPOCTPAHCTBEHHBIX 00pa30B M 3a/1a4y
Ha OIEpUPOBAHUE MPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue oOpaza MPOBOJUTCA C ONOPOM Ha HAIJIAIHOCTh, a
omnepupoBaHUEe O0pa3oM — B YCIOBHUSIX OTBJCUEHUS OT HArJISIAHOCTH, MBICJIEHHOTO HW3MEHEHMsI €r0 HCXOJHOI0
COJIEp KaHMUSI.

OcHoBHbIE conepxarenbHble JUHUM Kypca «['eometpum» B 10-11 kmaccax: «MuororpanHukm», «lIpsimbie u
IJIOCKOCTH B TMPOCTpaHCTBe», «Tena BpameHus», «BekTopbl M KOOpAWHATHL B MpocTpaHcTBe». DopMupoBaHue
JIOTUUECKUX YMEHUM pachlpenessieTcss He TOJbKO IO COJAepKaTeIbHbIM JIMHUAM, HO M MO rojaM OOy4YeHHs Ha YpPOBHE
CpeaHero oo1iero oopa3oBaHuUsl.

Copnepxanne o0Opa3oBaHMs, COOTBETCTBYIOIIEE TMPEAMETHBIM pe3yibTaTaM OCBOCHUS paboyeil mporpaMmel,
pacnpenenéHHbpIM TI0 ToAaM OOy4YeHHs, CTPYKTYPHPOBAHO TaKWM oOOpa3oM, 4YTOOBI OBJIQJIEHUE TE€OMETPUUYECKUMHU
MOHATUSMA W HAaBBIKAMU OCYIIECTBJISUIOCH TMOCJIEIOBATEIPHO W TIOCTYNATeNbHO, C COONIOACHUEM IPUHIIUAIA
MPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHHMS BKIIOYAJIUCh B OOIIYID CHUCTEMY TE€OMETPUYECKUX IMPEeICTABICHUM
oOydJaromuxcsi, paciupsis v yriryossis e€, o0pa3ys IPOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha n3yuenue reometpun otBoauTcs 2 yaca B Heaenmo B 10 kiacce u 1 yac B Heaemo B 11 kimacce, Bcero 3a iBa roja
oOyuenus - 102 yuebnsix yaca. COAEP KAHUE YUEBHOI'O KYPCA

10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TOHATUSA CTepeoMeTpuH. Touka, MpsmMasi, MMIOCKOCTh, MPOCTPAHCTBO. [loHsATHE 00 akCMOMaTUYECKOM
IIOCTPOCHUH CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX.

B3anMHOe pacnonokeHue NpsiMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, TAPATUIETbHBIE U CKPEIIUBAIOIINAECS MPSAMBIE.
[TapaiuteTbHOCTH MPSAMBIX U IUIOCKOCTEW B MIPOCTPAHCTBE: MapajulebHbIC IPSMbBIE B TPOCTPAHCTBE; MAPAIIIEIbHOCTh TPEX
IPSAMBIX; IAPAIUICIBHOCTh MPSIMOM U IUIOCKOCTH. YTIJIbl C COHANPAaBICHHBIMUA CTOPOHAMU; Yroj MEXAY NPSMbIMU B
npoctpancTBe. [lapamienbHOCTh IUIOCKOCTEW: IapajUlelibHbIE IUIOCKOCTH; CBOMCTBA IApAJUICIBHBIX ILIOCKOCTEH.
[Ipocreiinme mpocTpaHCTBEHHBIE GUTYPBI HA IJIOCKOCTH: TETPadAp, KyO, Mapauieaenunes; NIoOCTPOCHUE CEUYEHU.

[TepneHAUKYISIPHOCTD NMPAMOMN M MJIOCKOCTH: NEPIEHIUKYISIPHBIC MIPAMBIE B TPOCTPAHCTBE, MPSMbIC MMAPAIIICIIBHBIC
U NEPHCHIMKYISPHbIE K TUIOCKOCTH, IPU3HAK TEPHEHIUKYJISIPHOCTH NPSMOM M IUIOCKOCTH, TEOpEMa O MPAMOM
MEPIIEHAUKYJISIPHON IUIOCKOCTU. YTJIbI B MPOCTPAHCTBE: YroJ MEXAY MNPSMOW M IUIOCKOCTBIO; JBYTPAaHHBIM YTIOJI,
JIMHEMHBIN yTOJI ABYTPAHHOIrO yria. [lepneHauKyisp U HaKJIOHHBIE: pACCTOSHUE OT TOUKHU JO IIOCKOCTH, PACCTOSIHUE OT
npsIMOM 10  TJIOCKOCTH, TpoeKuus (Urypsl Ha IUIOCKOCTh. IlepmeHIuKyJIsSpHOCTh IUIOCKOCTEH: MpHU3HaK
MEPIEHAUKYJISIPHOCTH JBYX IUIOCKOCTEN. Teopema o TpEX NepHeHIUKYIsIpax.

MHoOrorpaHHuKH

[IoHsiTME MHOTOTpAaHHWKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIIYKIIBIE W HEBBIMYKJIbIE MHOTOIPAaHHUKY;
pa3BEpTKa MHOTOTrpaHHUKa. [Ipu3ma: n-yrojgpHas npusMma; TpaHd U OCHOBAHHWS MPU3MBbI; NPsIMas U HAKJIOHHAs MPU3MBI,
OoOKkoBass M TIOJHAs TMOBEPXHOCTh Mpu3Mbl. [lapamnenenunen, NPsSMOYTOJbHBIA MapajijIeenuIe]] U €ro CBOMCTBA.
[lupamuma: n-yroyipHass NHpamMuia, TPaHW W OCHOBAHHME TMHpPaMHIbl; OOKOBass M TOJIHAS TOBEPXHOCTh MUPAMUJIbL;
NpaBWIbHAs W yCEUYEHHAs NOUpamMuia. ODJEMEHThl MpU3Mbl W NUpaMuibl. [IpaBuUiIbHBIE MHOTOTPAHHUKHU: TOHSTHE
MPaBUJIBHOIO MHOTOTPAaHHUKA; MpPaBWJIbHAS IMPU3MA W IPAaBWIbHAS NMUPAMHUJIA; NPABUJIbHAS TPEYTOJIbHAS NMUpaMUAa U



NpaBUIbHBINA TeTpasap; Kyo. IIpencraBienne o MpaBUIbHBIX MHOTOTPAHHUKAX: OKTa3p, T0ACKa’Ap U ukocazap. CeueHus
IIPU3MBI U TUPAMUIBL.

CuMmMmeTprs B NPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, IMPSMOM, IUIOCKOCTH. DJIEMEHTHl CUMMETPUHU B
nupamMuaax, napajieenune1ax, IpaBuIbHBIX MHOTOTPAHHUKAX.

Bbruncnenue 31€eMEHTOB MHOIOTPAHHUKOB: pEOpa, auaroHanu, yribl. [lnomans G0KOBOW NMOBEPXHOCTH U MOJHOM
MOBEPXHOCTU MNPAMOW NPHU3MBbI, IO OCHOBAHHUW, TeOpeMa O OOKOBOM MOBEPXHOCTH MpsiMoid mpu3Msbl. [lmomians
OOKOBOI1 TOBEPXHOCTH U MOBEPXHOCTH MPABUILHON MUPAMUJIbBI, TEOPEMA O TUIOIIAIU yceuéHHOoM mupamusl. [lonstiue o6
o00BéMe. OOBEM MUpPaMU/IbI, PU3MBI.

[Tono6ubIe Tena B npocTpaHcTBe. COOTHOLIEHUS MEKIY IIOLIAISIMUA TOBEPXHOCTEN, 00BEMAMHU MTOJOOHBIX TE.

11 KJIACC

Tesia Bpalmenus

[Munuuapuyeckas NOBEPXHOCTh, 00pa3yrolue IUINHAPUIECKON OBEPXHOCTH, OCh LIMJIMHAPUIECKON TOBEPXHOCTH.
[unuHap: ocHOBaHUS U OOKOBAs MOBEPXHOCTh, 00pa3yrolias v OCh; MIOMIAs OOKOBOM U MOJHOM MOBEPXHOCTH.

KoHnueckasi moBepXHOCTb, 00pa3yronMe KOHUYECKOW MOBEPXHOCTH, OCh M BEPIIMHA KOHUYECKON MOBEPXHOCTH.
Konyc: ocHOBaHMe M BeplllMHA, 0Opasyrolias U OCh; IUIONIAAh OOKOBOM U IMOJHON MOBEPXHOCTU. Y CEUEHHBIM KOHYC:
oOpasymollre U BbICOTa; OCHOBaHMS U OOKOBasl TIOBEPXHOCTb.

Cdepa u map: HeHTp, paaudyc, AUaMeTp; IUIONIaJb MOBEPXHOCTH cdepbl. B3aumuHoe pacrnosnoxkeHue cdepbl U
IJIOCKOCTH; KacaTesbHas INIOCKOCTh K cpepe; miomaab chepsl.

N300pakeHne Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka MIIMHIpa U KOHYCA.

KoMOuHaiuu ten BpallleHuss 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMMCAHHBIA OKOJIO cdepsl; cdepa, BIIMCAHHAS B
MHOTOTPAaHHHUK, WJIA TEJIO BpaICHUS.

[Tonsitue 06 06béMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEME PSIMOYTOILHOTO MapasuIeNenuIea u
cienctBus u3 He€. OObEM HUIMHIPA, KoHyca. OOBEM 1apa U 1miomab chepsl.

[TonoOnbie Tena B npocTpancTBe. COOTHOILICHHS MEXIY IUIOMIAAIMU MOBEPXHOCTEH, 00bEMaMHU MOJOOHBIX TEJ.

Ceuenuss uunuHapa (MapaielbHO U TMEPIEHANKYJSIPHO OCH), CEUEHHs] KOHyca (mapajuieliIbHO€ OCHOBAHUIO H
IIPOXOJSIIEE YEPE3 BEPILNHY), CEUEHHUS [Iapa.



BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha MIOCKOCTHM U B mpocTpaHCTBE. CIOXKEHHWE M BBIYUTAHUE BEKTOPOB. YMHOKEHHE BEKTOpa Ha YHUCIIO.
Pa3noxxenue BexkTopa o TpEM HEKOMILUIAHApHBIM BekTopaM. [IpaBuno nmapauienenunena. Pemenne 3amad, CBA3aHHBIX C
IIPUMEHEHUEM IIpaBUJl JCUCTBUN ¢ BekTopamu. lIpsmoyronpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTs!
BekTopa. IIpocreiimme 3amaum B KOOpAMHATAaX. YTOJN MexAy Bekropamu. CKalsipHOE IIPOM3BEICHUE BEKTOPOB.
BrruncieHne yrioB Mexay NpsIMBIMU U INIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIM METOJ MPHU PELICHUH T€OMETPUYECKUX
3a1ad.

IINIAHUPYEMBIE PE3YJIBTATBI

JJUYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS TPOrpaMMbl Y4eOHOTO TIpeaMeTa «MaTeMaThka» XapakTepu3yroTCs:

I'paknanckoe BocnMTaHue:

c(hOPMHUPOBAHHOCTHIO IPAKTAHCKOU MO3UIIUM 00YUaIOIIETrocs KaK akTHBHOTO M OTBETCTBEHHOT'O WICHA POCCUICKOTO
o0111eCcTBa, MPECTABICHUEM O MaTEeMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUM, IPOLICAYP
IPaXKIAHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHl W TIP.), YMEHUEM B3aMMOJCHCTBOBATh C COLMAIBHBIMU WHCTUTyTaMU B
COOTBETCTBHHM C UX PYHKIHUSIMU U Ha3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO POCCUHCKON TPaKJAHCKOW HWICHTUYHOCTH, YBAXKEHUS K TMPONUIOMY U  HACTOSIIEMY
POCCHICKOM MAaTEMAaTUKH, LEHHOCTHBIM OTHOUICHHMEM K JOCTHKECHUSIM POCCUUCKHX MATEMATHKOB W POCCUUCKOHN
MaTeMaTUYECKOMN IIKOJIbI, K UCIOIb30BaHUIO 3TUX JIOCTUKEHUM B IPYTUX HayKaX, TEXHOJOTUSIX, chepax IKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHMEM JIYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoaa; Cc(HOpMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS,
ATUYECKOr0 MOBEJACHHMS, CBSI3AHHOTO C IMPAKTUYECKUM MNPUMEHEHUEM JIOCTHKEHUN HAyKU U JESITEIbHOCTBIO YYEHOIO;
OCO3HAHUEM JIMYHOTO BKJIAJIa B OCTPOEHUE YCTOMYMBOTO Oy ayIIEro.

JcTeTHYECKOe BOCIIUTAHHE:

ACTETUYECKUM OTHOIIEHWEM K MUPY, BKIIOYAsl 3CTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
PEILICHUH, PACCYKICHUIN; BOCIPUMMUYHNBOCTHIO K MATEMAaTHUYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB HCKYCCTBA.



dusuyeckoe BOCIUTAHUE:

c(OpPMUPOBAHHOCTHIO YMEHUSI IPUMEHATh MaTeMaTHUECKUE 3HAHUSA B MHTEpecax 370pPOBOro U Oe30macHoro oopasa
KU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO (370pOBOE MUTaHHME, COATIAHCHPOBAHHBIN PEXUM 3aHATUN U
OTAbIXa, peryisipHas ¢u3nveckas aKTHBHOCTH); (U3UYECKOTO COBEPIICHCTBOBAHUS, IPHU 3aHATHIX CIOPTHBHO-
03JI0pPOBHUTEIBHON NESTETBHOCTBIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPY/ly, OCO3HAHUEM IIEHHOCTU TPYAOIIOOMS; MHTEPECOM K pa3iIuyHbIM chepam npodeccHoHaTbHON
JESITEIBHOCTH, CBSI3aHHBIM C MAaTEMAaTUKOW U €€ NMPUIOKEHHSIMH, YMEHUEM COBEpLIaThb OCO3HAaHHBIM BBIOOp Oymyiieit
npodeccuu U peanu3oBbIBATh COOCTBEHHBIC YXU3HEHHBIEC IUIAHBI, TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTEeMaTHUYECKOMY
o0pa3oBaHMIO M CaMOOOpa30BaHMIO Ha MPOTSIKEHUU BCEH JKU3HM; TOTOBHOCTHIO K AKTUBHOMY YYaCTHUIO B pELICHUU
MPAKTHYECKUX 3a7a4 MaTeMaTHYECKO HANpaBICHHOCTH.

JK0JI0THYeCKOe BOCIIMTAHUE:

Cc()OPMUPOBAHHOCTHIO IKOJOTUUECKON KYJIbTYpPbl, IOHUMAHUEM BIIMSHUS COLIMAIbHO-3KOHOMHUYECKUX MPOILIECCOB Ha
COCTOSIHE€ TPUPOJHOM M COLMAJIBHOW Cpefbl, OCO3HAHMEM TIJIO00ANbHOIO XapakTepa »JKOJOTHYECKHX MpoOlieM;
OpUCHTAIMEe HAa TPUMEHEHHWE MATEMAaTHUeCKUX 3HAHWW [JIs pelIeHUs 3a7ad B 00JacTH OKPYIKAIOLIEH Cpenbl,
TUTAHUPOBAHUS TTOCTYMKOB U OLIEHKHU WX BO3MOYKHBIX TIOCJIEICTBUMN JIsI OKPYIKAIOIICH CPEIbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH H
OOIIECTBEHHON MpPaKTUKH, MOHUMAHUEM MaTeMaTUYeCKOM HayKH Kak c(epbl YeIOBEUYECKOW NeATEIbHOCTH, ITANoOB €€
pa3BUTHS U 3HAYUMOCTHU JUISI PA3BUTHS IIMBUIIM3AIMN; OBJAICHUEM SI3BIKOM MATEMATHKH M MaTEeMaTUYECKOW KyIbTypOi
KaK CpeICTBOM IIO3HAHUS MHpPA; TOTOBHOCTHIO OCYIIECTBIATH TPOCKTHYIO W HCCIEAOBATEIbCKYIO IESTEIBHOCTD
WHAUBHUAYAJIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbBTATBI



MeranpenMeTHbIE PE3yNbTaTbl OCBOEHUS MPOrpaMMbl ydeOHOro mnpeamera «MaTemaTuka» XapakTEepH3YHOTCS

OBJIAJICHUEM YHUBEPCAIbHBIMU MO3ZHAGAMENbHLIMU OCUCMBUAMU, VHUBEPCATbHOIMU KOMMYHUKAMUSHBIMU OelUCmMEUIMU,
VHUBEPCATIbHBIMU PERYTISIMUGHBIMU OCUCMBUAMU.
1) Vuusepcanvnvie noznasamenvnuie oeticmsus, obecneuusarom Qopmuposanue 6a308blx KOCHUMUBHBIX NPOUECCO8

ooyuarowuxcs (0ceoenue Memooo8 NO3ZHAHUSL OKPYHCAOULe20 MUpa; NpUMeHeHue J102U4eCKUX, Uccied08amebCKux
onepayuil, ymeHui pabomams ¢ uHgopmayueti).
ba3oBble ornueckue aeiicTBU:

BBISIBJISITH U XapaKTEPU30BaTh CYILIECTBEHHbIEC NPU3HAKM MAaTEMaTUYECKUX OOBEKTOB, MOHSATUM, OTHOILIEHHI
MEXIy TMOHATUSAMHU; (GOPMYJIMPOBATh ONPEICIICHUS NOHATUN; YCTAHABIMBATh CYIIECTBEHHBIM MPU3HAK
KJIacCCU(UKALMU, OCHOBaHMSI JIsl 0O0OIIEHUS U CPaBHEHHUS, KPUTEPUHU IPOBOIUMOTI0 aHAIIN3A;

BOCIIPUHUMATh, (OpPMYIUpOBaTh M NPeoOpa3oBbIBATh CYXACHHS: YTBEPAUTEIbHBIE U OTPULATEIbHBIE,
€IMHUYHbIE, YACTHBIE U OOIINE; YCIOBHBIE;

BBISBJISITH MaTEMaTHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHUs B (pakTax, JaHHBIX, HAOIIOJICHUSIX U
YTBEPKJICHHUSX; ITPEAJIaraTb KpUTEPUU IS BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEYUNIA;

JenaTb BBIBOJBI C HCIOJIB30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HMHAYKTHBHBIX YMO3aKIIOUCHHUI,
YMO3aKJIFOUYECHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOATENBHO JI0KA3aTENbCTBA MAaTEMaTHYECKUX YTBEPKICHUM (IpsiMble W OT MPOTUBHOIO),
BBICTpauBaTh apryMEHTAIUIO, IPUBOJAUTH PUMEPBI M KOHTPIPUMEPHI; 0OOCHOBBIBATH COOCTBEHHBIE CY)KJICHUS U
BBIBOJIBL;

BBIOMPATH CIIOCOO perieHus yueOHOM 3a7aun (CpaBHUBATH HECKOJIBKO BAapUAHTOB PEIICHMS], BBIOMpaTh Hauobosee
MNOAXOSIINNA ¢ YUETOM CaMOCTOSTENbHO BbIICIEHHBIX KPUTEPHUEB).

Bba3oBnle ucciienoBarejnLCKue 1eHCTBUA:

WCIIOJIb30BAaTh  BOIPOCHl KaK HCCIEAOBATENILCKANA HMHCTPYMEHT TIO3HAHUS, (OPMYIHPOBATH BOIMPOCHI,
dbuKcupylonme MpOTUBOpPEYHE, MPOOJIeMy, YCTaHABIMBAaTH HCKOMOE U JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3ULIUI0, MHEHHUE;



IPOBOJUTH CAMOCTOSITENBHO CIUIAHHMPOBAHHBIN SKCIIEPUMEHT, UCCIEAOBAHUE IO YCTAHOBJIEHHUIO OCOOEHHOCTEMN
MaTEeMaTUYeCKOTO0 OOBEKTa, SIBICHHS, IPOIECCA, BBISBICHHUIO 3aBUCHMOCTEH MEXTy OOBEKTaMH, SIBICHUSMH,
IPOLIECCAMH;

CaMOCTOATENbHO (opMynupoBaTh OOOOIIEHUS W BBIBOJALI IO pe3yJibTaTaM MPOBEAEHHOTO HaOIIOICHNUS,
UCCJIEIOBAHMUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U 000OIIECHHUI;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IPOIECCA, 4 TAKXKE BBIJIBUTATh MPEANOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX
YCIIOBHSIX.

Pabora c nnopmanueii:

BBISBJIATH 1e(pULUTHI MH(OPMALINH, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha BOIIPOC U JUIs pELICHUS 3a/1a4H;
BbIOMpaTh MH(GOPMALMIO M3 HCTOYHUKOB pa3IMYHBIX THUIOB, AaHAJIU3UPOBATh, CHUCTEMATU3UPOBATH MU
MHTEPHPETUPOBATH UH(POPMALIMIO PA3IMYHBIX BUAOB U (POPM IPEICTABIICHNUS;

CTPYKTYPHUPOBATh HH(POPMALIUIO, MPEACTABIATE €€ B Pa3IMYHbIX (OpMax, HILTIOCTPUPOBATH IrpaduUECcKy;
OLIEHUBATh Ha1EKHOCTh MH(OPMALIUU IO CAMOCTOSTENBHO CPOPMYITUPOBAHHBIM KPUTEPUSIM.

2) VHusepcanvuvie KomMmyHuxamugHwle Oelicmsus, 006ecneyusarom cQoOpMUpoOBaHHOCMb COYUAILHBIX HABLIKOG
00yuaruuxcs.
OO0uenue:

BOCIIPUHUMATh U (POPMYJIHMPOBATH CYKJICHUS B COOTBETCTBUHU C YCJIOBHUSIMU U LEISIMU OOUIEHUS; SICHO, TOYHO,
IPaMOTHO BBIPAXXaTh CBOKO TOUKY 3PEHHUS B YCTHBIX M MMCbMEHHBIX TEKCTAaX, 1aBaTh MOSICHEHUS 110 X0y PELICHUS
3a71a4i, KOMMEHTUPOBATh MOJYUYCHHBIN PE3YJIbTAT;

B XOA€ OOCYXIEHHUS 3aJaBaTh BOINPOCHI MO CYIIECTBY OOCYKJaeMOH TeMbl, MpOOJEMbl, pellaeMoN 3ajauu,
BBICKAa3bIBaTh WJCH, HAIEJICHHBIE HA MOWCK PEIICHUS; COMOCTABIATh CBOM CYXKICHHS C CYXKICHUAMHU IPYTUX
YYaCTHUKOB JMajiora, oOHapyXMBaTh Pa3lIUYUE€ W CXOJICTBO MO3UIMI; B KOPpPEKTHOW ¢opMme (opMylInpoBaTh
pa3HOrIacus, CBOM BO3PAXKEHU,

MIPEICTABIIATh PE3YJIbTATHI PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEOBAHUS, IPOCKTA; CAMOCTOSITEIHHO BBIOUPATh
dbopmar BBICTYIUICHHS C YYETOM 3a/1a4 MPE3EHTALUN U OCOOEHHOCTEHN ayIUuTOPUH.

CorpyaHu4ecTBo:



NOHMMAaTh W HUCHOJB30BaTh MPEUMYINECTBA KOMAHIHOW W HHAWBHUIYaTbHOW pabOTHI MPH PEHICHUH y4eOHBIX
3a/lay; NPUHUMATh LEJb COBMECTHOM JI€ATEIbHOCTH, IUIAHUPOBATh OPraHU3alUdI0 COBMECTHOM palOThI,
pacmpenenaTb BHIbI paldoT, NOTOBapHUBATHCA, OOCYXAAaTh MPOIECC M Pe3yibTaT paboThl; 0000HIaTh MHEHUS
HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPYIIOBBIX (GopMax paboThl (0OCYKIeHHUs, 0OMEH MHEHUH, «MO3TOBbIE IITYPMbD» U HHBIC);
BBIIIOJIHATH CBOIO YacTh PabOThl U KOOPAMHHPOBATH CBOM JEHCTBUA C JPYTMMHU YJE€HAMU KOMAaHIbI;, OLICHHBATh
Ka4yeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM yYaCTHUKAMU B3aUMOCHCTBHSL.

3) Ynusepcanvuvie pecynamuensie oeticmsus, obecneyusaom Qopmuposanie CMoblC08bIX YCMAHOBOK U HCUSHEHHBIX

HABLIKOB TUUHOCMIU.
Camoopranuzamnus:

COCTABJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a49H, BEIOUPATh CIIOCO0 PEIICHUs ¢ yIETOM UMEIOIIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C YIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIaJIeTh HABBIKAMHU IMO3HABATCIBPHOM pPedIEKCHU KaK OCO3HAHMS COBEPIIAEMBIX JECUCTBUH M MBICIUTEIBHBIX
MPOIIECCOB, WX pPe3yJIbTaTOB; BIAJETh CIIOCO0OAMU CaMOIMPOBEPKH, CAMOKOHTPOJISI Mpoliecca M pe3yJbrara
pEIICHUSI MAaTEMATUYECKOM 3a/1a4H;

MPEABUMIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh P PEIICHUH 3aa4l, BHOCUTh KOPPEKTUBHI B AEATEIBHOCTD
Ha OCHOBE HOBBIX OOCTOSTENIBCTB, JaHHBIX, HAMICHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTCH;

OIICHUBATh COOTBETCTBUE PE3yJibTaTa LIEJU U YCIOBUSM, OOBSICHATH MPUUYUHBI TOCTHIXKEHUS] WM HEAOCTHXKEHUS
pe3yJIbTaTOB JICSITEILHOCTH, HAXOIUTh OLIMOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KITIACC

OnepupoBaTh MOHATUAMHU: TOYKA, IPAMAs, IIIIOCKOCTb.



[IpuMeHSATh aKCHOMBI CTEPEOMETPHUH U CIIEACTBUSA U3 HUX MPU PELIEHUN T€OMETPUUECKUX 3a/a4.

OnepupoBaTh NOHATUSMHU: MMAPATUIETBHOCTh U NEPIIEHIUKYIISPHOCTD MPSAMBIX U INTIOCKOCTEM.

KnaccuduimpoBaTs B3aMMHOE PacloIOKEHUE MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATUSMU: JBYTPAHHBIN YroJl, TpaHu JIBYTPAHHOIO yTiia, peOpo ABYTpaHHOTO YIJia; JTUHEHHBIN yromi
JBYTPaHHOTO yTJIa; rpaJyCcHas Mepa ABYTPAaHHOTO yria.

OnepupoBaTh NOHATUSAMU: MHOTOTPAHHUK, BBINYKJIBIA M HEBBITYKJIbIII MHOTOTPAHHUK, 3JIEMEHTHl MHOTOTPAaHHUKA,
MPaBWIbHBIA MHOTOTPAHHUK.

Pacro3naBaTh OCHOBHBIE BU/IbIl MHOTOTPAaHHUKOB (TUPaMK/Ia; MpU3Ma, MPSMOYTOIbHBIN Mapaiesenumnes, Kyo).

KnaccuduimpoBarb MHOTOrpaHHUKH, BbIOMpas OCHOBaHMS i KiacCU(UKAIUU (BBIMYKJIbIE M HEBBIMYKIbIC
MHOTOTPAaHHHUKU; PABUJIbHBIE MHOTOIPAHHUKH; IIPSIMBIE U HAKIIOHHBIE ITPU3MBI, TAPAIIJICTICTTUIIC IbI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOJIB3YSl METO/, CJIEIOB.

CTpouTh CeueHUss MHOTOTPAaHHUKOB METOJIOM CIIEJIOB, BBINOJHATH (BBIHOCHBIE) IJIOCKHE YEPTEKU M3 PUCYHKOB
IPOCTBIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pematpe 3a7aun Ha HaXOXKJIEHUE T'€OMETPUYECKUX BEJIIMYMH MO 0o0pasliaM WM aJrOpuTMaM, MPUMEHSS U3BECTHBIE
aHAJIMTHYECKUE METOJbI MPU PEIICHUN CTAaHAAPTHBIX MATEMAaTHUYECKUX 3a/1a4 Ha BBIUYMUCICHHUE PACCTOSIHUI MEXIY IBYMS
TOYKaMH, OT TOYKH JI0 IPSIMOM, OT TOUKHU JI0 IIIOCKOCTH, MEK]TY CKPEIIMBAIOLIUMUCS MPSMBIMHU.

Pemate 3amaun Ha HAXOXKJIEHUE TE€OMETPUYECKUX BEIIMYUH MO 00pasiiaM WM aJrOpuTMaM, MPUMEHSS U3BECTHBIC
AHAJIUTUYECKUE METOAbl TMPU PEUICHUH CTAaHAAPTHBIX MAaTEeMaTUYECKUX 3aJady Ha BBIYUCIEHUE YIJIOB MEXIY
CKPELIMBAIOIIMMUCS MPSMBIMHU, MEXKIY IPSIMON U MIIOCKOCTBIO, MEXAY MIIOCKOCTSIMHU, IBYTPAHHBIX YTJIOB.

Breruncnarh 00bEMBI U TIJIOMIAIA MOBEPXHOCTEH MHOTOTPAHHHUKOB (MpU3Ma, MUpaMujia) ¢ MpUMEHEHUEM (HOpMYIT;
BBIUUCIISTH COOTHOIICHUS MEXAY IUIOMIAIIMU MOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOIPaHHUKOB.

OnepupoBaTh MOHATUSMU: CHUMMETPUS B IPOCTPAHCTBE; LIEHTP, OChb M IUIOCKOCTh CUMMETPUH; LEHTP, OCh H
IUIOCKOCTh CHMMETPHUH (PUTYPHI.

N3BnekaTh, mpeoOpa3oBbIBATh U UHTEPIPETUPOBATH MH(POPMAIIMIO O TPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYypax,
MIPE/ICTABIICHHYIO HAa YEPTEXKAX U PUCYHKAX.



[TpumeHsaTh TeOMEeTpUYECKUE (PaKThI ISl PEIICHHs CTEPEOMETPUUYECKUX 3a]1ad, TMPENOoIaraomnX HECKOIbKO I1aroB
pelleHus1, €Clii YCIOBHsI MPUMEHEHHS 33/1aHbI B sIBHOU (hopMme.

[TpumeHsaTh TpoOCTeilne MporpaMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBbI IMPH PEIICHUU
CTEPEOMETPUYECKHUX 3a71aU.

[IpuBOoAUTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJIEC U KM3HU, PACIIO3HABATH MPOSIBICHUE 3aKOHOB
T€OMETPHUH B UCKYCCTBE.

[IpuMeHsTh MOJTydYeHHbIC 3HAHUA HA MPAKTHUKE: aHAJIM3MPOBATh peallbHbIEe CHUTYyallMd M TPUMEHATH H3y4YCHHBIC
HNOHATHS B IPOLECCe IOMCKA pELIEHUS MaTeMaTHYeCKU CQOpPMYJIUPOBAHHOM NpoOJIEMBbl, MOIEIUPOBATH pEabHbIC
CUTyallud Ha SI3bIKE I'€OMETPUH, UCCIENOBATh MOCTPOECHHBIE MOJEIU C HCIOJIb30BAHUEM TI'€OMETPUYECKUX NOHATUN U
TEopeM, amrnapaTa anreOpbl; pelaTh NPaKTUYECKUE 3a7auu, CBI3aHHbIE C HAX0XK/IEHUEM T€OMETPUYECKUX BETUUHH.

11 KJIACC

OmneprpoBaTh NOHATUSAMU: IIMIMHIPUYECKAsE TIOBEPXHOCTH, 00pa3yrolne MINHIPUYECKON MOBEPXHOCTH; IIHIIMHD;
KOHUYECKasi IOBEPXHOCTb, 00pa3yroline KOHNYECKOW MOBEPXHOCTH, KOHYC; c(hepruecKasi IOBEPXHOCTb.

Pacnio3HaBaTh Tena BpaleHus (LUINHAP, KOHYC, cdhepa U map).

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLECHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATHSAMH: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTa, BHICOTA CETMEHTA; IIapOBOW CJIOW, OCHOBAaHUE
IIAPOBOTO CJI0SA, BHICOTA IIAPOBOIO CJIOS; IAPOBON CEKTOP.

Bbrancnsate 00bEMBI U IITOMIAN IOBEPXHOCTEN TN BPAIICHUS, TEOMETPUUYECKUX TEJ C TPUMEHEHHUEM (HOPMYIL.

OmneprpoBaTh MOHSATHUSMU: MHOTOTPAaHHHK, BIIUCAHHBIA B cepy M OMHMCAHHBIN OKOJO cdepsl; chepa, BIUCAHHAS B
MHOTOTPaHHHK HJIM TEJIO BPAICHHSI.

BbI4ncasTh COOTHOIICHHUS MEXAY TUIOIMIAIIMU TOBEPXHOCTEN 1 00bEMaMU TOJIOOHBIX TEJl.

N300paxaTs u3ydaembie GUTYpHI OT PYKH U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BbIONHATE (BBIHOCHBIE) TUIOCKME YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJ CBEpXY, COOKY, CHHU3Y;
CTPOUTH CEUCHHSI TEJ BPAILIICHHUSI.

W3BnekaTb, HHTEPIPETUPOBATH M MPEOOPa30BHIBATH HH(OPMAIIMIO O TPOCTPAHCTBEHHBIX TE€OMETPUIECKUX (UTYpaX,
NPEJICTABICHHYIO Ha YepTekKax U PUCYHKAX.



OmnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINOJTHATE JEHCTBUS CIIOKCHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB M YMHOXCHHS BEKTOpPAa Ha YHCJIO, OOBSCHSATS,
KaKMMH CBOMCTBAMHU OHH 00JIaJaroT.

[TprMeHSThH PaBUIIO Mapalie/IeuIea.

OnepupoBaTh MOHATUSIMH: JCKAPTOBBI KOOPAWHATHI B IIPOCTPAHCTBE, BEKTOP, MOIYJIb BEKTOPa, PABEHCTBO BEKTOPOB,
KOOPJMHATHI BEKTOpA, YroJ MEXKIY BEKTOPaMH, CKAJSIPHOE MPOM3BEICHUE BEKTOPOB, KOJUIMHEAPHBIC M KOMILIaHAPHBIC
BEKTOPBI.

HaxoIuTh CcyMMy BEKTOPOB M IIPOM3BEACHUEC BEKTOpA HA YHCIIO, YTOJI MEXKIy BEKTOpaMH, CKaSIPHOE ITPOM3BEICHNE,
pacKiIaapIBaTh BEKTOP MO ABYM HEKOJUIMHEAPHBIM BEKTOPAM.

3amaBaTh INIOCKOCTh YPaBHCHUEM B JICKAPTOBOM CHCTEME KOOPIAMHAT.

[TpuMeHSATh TeoMEeTpUUYCSCKUE PAKTHI I PEIICHHS CTEPEOMETPUICCKUX 3aJ1ad, TPEIIOoJIararoiuX HeCKOJIBKO I1aroB
pCIIIeHUs, €CIIM YCIOBHS MPUMEHEHHS 3a/1aHbI B IBHOU (DopMme.

PemaTte mpocreiinme reoMeTpuIecKre 3a1a4i Ha MPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/1a.

Pemate 3amaun Ha JOKa3aTCIIbCTBO MAaTEMAaTHYCCKHX OTHOIICHUN M HAXOXJICHHE ICOMETPUYCCKHX BEIUYHMH I10
oOpasiiam Wi aJlrOpuTMaM, MPUMEHSS H3BECTHBIC METO/IbI IIPH PEIICHUH CTAaHIAPTHBIX MATEMAaTHUYSCKUX 3a/1a4.

[TpMeHATh TPOCTEHINME MpOrpaMMHBIC CPEACTBA M 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIC CHCTEMBI IPH PEIICHUN
CTEPEOMETPUICCKHUX 3a]1a4.

[TpuBOAMTH IPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B IPHPOJIC U JKM3HHU, PACIIO3HABATh MPOSBICHUEC 3aKOHOB
T€OMETPUHU B HCKYCCTBE.

[TpMeHATh MOJyYCHHBIC 3HAHWS HA TNMPAKTHUKE: aHAJIW3HPOBATh peajbHbIC CHUTYAallMd W NPUMEHSATh H3YyYCHHBIC
MOHATHS B IPOIECCE IOMCKA PEHICHUS MaTeMaTHYeCKH CQPOPMYJIUPOBAHHON MPOOJEMbI, MOICIMPOBATH pEabHbIC
CUTyaIliu Ha sI3bIKC TEOMETPHH, MCCIICIOBATh MOCTPOCHHBIC MOJEIH C HCIOJb30BAHUEM T€OMETPHUYCCKHUX IOHSATHH |
TEOpEeM, allliapaTa ajreOphl; pellaTh MPaKTHYSCKHE 3a1aul, CBI3aHHbIC C HAX0XKICHUEM I'COMETPUUYCCKHUX BEIUYHH.

TEMATHYECKOE IIVTAHUPOBAHUE
10 KJIACC

‘ Ne ‘ HaumeHoBaHue pa3iesioB U TeM KonuyecTBo yacos DJIeKTPOHHbIE ‘

‘ n/n ‘ NpOrpamMmbl Bcero Konrpoabusie IIpakruueckne  (uuppoBbIie) ‘




padoTbI padoThbI o0pa3oBaTe/ibHbIE
pecypchl

1 BBenenue B ctepeoMeTpuio 10
) IIpsiMble U TIOCKOCTH B IPOCTPAHCTBE. 12 1

[TapamienbHOCTb NPSAMBIX U INIOCKOCTEN
3 HepneHz[HIEyJI;IpHOCTL HPSIMBIX U 2

IUIOCKOCTEH
4 VYrubl MeXAy MPSAMBIMU U IUIOCKOCTSMH 10 1
5 MHororpaHHuK" 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 IToBTOpEHUE: ceueHus, pacCTOSIHUS U YTJIbl 1

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68 5 0




11 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE

HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )

NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe

padoTshI padoThI
pecypcsbl

Tena BpameHus 12

OOBEMEBI TEN 5 1

BekTopbl 1 KOOpAMHATHI B TPOCTPAHCTBE 10 1

[ToBTOpeHue, 06001IeHNE, . |

CUCTeMaTH3alusl 3HAaHHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







