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HOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma ydeOHOro kypca «l'eomerpusi» 06a30BOro ypoBHS IS
oOyuaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
roCyJIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeAHero obiiero oopa3oBaHus,
C y4éTOM COBPEMCHHBIX MHUPOBBIX  TpPEOOBAHWH, TMPEABIBIICMBIX K
MaTeMaTH4ecKoMy OOpa3oBaHUI0, U TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMs.
Peanmuzarnust mporpaMmbl o0ecrieunBaeT OBJIAJICHUE KIIFOUEBBIMH KOMITETEHIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHUS M HEMPEPHIBHOTO 00pa3oBaHmUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATENLHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh yueOHOro Kypca TeOMETpHH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METANpPEIMETHBIX M
NPEIMETHBIX pPE3yJIbTaTOB OOydYEHHsS TCOMETPHHM B HANPAaBICHUU JIMYHOCTHOTO
pa3BUTHS OO0ydaromuxcs, (GopMHUpOBaHUSA (YHKIMOHAIBHOW MaTEeMaTHYCCKOMN
I'PaMOTHOCTH, U3YYCHHS JIPYTUX YYeOHBIX AUCIUIUIMH. Pa3BUTHE y 00y4aronuxcs
NPABWIBHBIX TPEJICTABICHUH O CYIIHOCTH M TPOUCXOXICHHUH T'€OMETPHYCCKUX
aOCTpaKIWMi, COOTHOIICHHH pPEaIbHOTO M HACAIBHOTO, XapaKTepe OTPaKCHHS
MaTEMaTUYECKOM HAyKOW SBJIIGHHH W TIPOLECCOB PEAbHOIO MHpa, MECTE
IrCOMETPUHU B CUCTEME HAYK M POJIM MAaTEeMaTHYECKOTO MOJICIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTHUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYUYHOTO MHUPOBO33PCHHS
yYaluxcs, a TaKKe KayeCTB MBIIUICHUSA, HEOOXOAMMBIX JUIS aJanTallid B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust SBISICTCS OAHUM K3 0a30BBIX NMPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHuUs, TaK Kak OOECIEUYMBAECT BO3MOXXHOCTh H3YUCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAINPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIIUIeHHE, (GOPMHUPYEMOE€ TPHU H3YUYCHUU OO0YUYAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHIECKUX YTBEPIKICHHM
B XOJI¢ PEIICHHS TEOMETPUYECKUX 3a/ad, YMEHHE BBIIBUTATh U OMPOBEPTaTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA TMPHU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIICCTBEHHYIO POJIb BO
BCEX O0JaCTIX NEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIMaJbHOTO OBITHSA, (opMma
OTpaXCHHUS OKPY’KAIOMIET0 MHpPA, YCIOBHUE YCIENTHOTO TO3HAHWS W aKTUBHOTO
npeoOpa3oBanusi  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU



oOpazamMu OOBEIMHSIET pa3Hble BUAbl y4eOHONM U TPYHOBOH JESITEIBHOCTH,
ABJIAETCS OJAHUM H3 TMPOPECCHOHAIBHO BAXXKHBIX KAauyeCTB, MO3TOMY aKTyaJlbHA
3a7a4a (HOpMUPOBAHUA y OOYUYaIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON AESATEIBHOCTH [0 MHOTUM HaIPaBICHUSIM.

Lens ocBoeHus mnporpammbl ydeOHoro kypca «l'eomerpusi» Ha 0Oa3oBOM
ypoBHE 00yuyeHuss — oOmeoOpa3oBareabHOe M OOUIEKYJBTYPHOE pa3BUTHE
oOydarommxcs  4epe3  OoOecrieueHHe  BO3MOXHOCTH  NPUOOpPETEHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW  JACUCTBUH,
cnenuUYHBIX T€OMETPHUH, BOBMOXXHOCTH YCIEIIHOTO MPOJIOJKEHUs 00pa30BaHUs
[0 CTIEUATILHOCTSIM, HE CBA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM T€OMETPHUH.

[Iporpamma no reomMeTpur Ha 0a30BOM ypOBHE IpeJHAa3HAUYeHA IS
00y4aronXcsl CpeTHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUH
Ha ypOBHE OCHOBHOIO oOmiero oopazoBanus. Takum oOpa3zom, oOydaromuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOUTH OOIIME MAaTEeMAaTHMYECKHE YMEHUS, CBS3aHHbBIC
co crneuu@uKoil TeoMeTpuH M HEeOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3YYUTh I'€OMETpHUIO Oosee
riy0OKO, €clii B JajbHEHIIeM BO3HMKHET HEOO0XOJMMOCTh B T'€OMETPUYECKHX
3HAHMSIX B MPOPECCUOHAIBHON JESTENHHOCTH.

JlocTkeHue 1enu OCBOEHUS TMPOrpaMMbl OOECIIEUUBAETCS PEIICHUEM
COOTBETCTBYIOIIMX  3a7ay. [IpHOpUTETHBIMH 3aJjayaMH  OCBOEHHUS  Kypca
«I"eoMeTpun» Ha 6a30BOM ypoBHE B 10—11 kmaccax siBJISIFOTCS:

 popMupOBaHKE TIPEICTABIICHUS O T€OMETPUU KaK YaCTU MUPOBOM KyJIbTYpPHI
¥ OCO3HAaHME €€ B3aUMOCBSI3H C OKPYKAIOIIHUM MUPOM;

e popMupOBaHME MPEICTABICHUS O MHOTOTPAaHHUKAX U TeJaX BPAIEHUS Kak
O BROKHEUIIUX MAaTEeMAaTHYECKHX MOJEINSX, MO3BOJISIONIMX OMHCHIBATH U
U3y4aTh pa3Hble SBJICHUS OKPYKAIOIIETO MUPA;

e popMUpOBaHKE YMEHHUS pacliO3HABATH HA YEPTEKAX, MOJIEIISIX U B PEATbHOM
MUpPE MHOTOTPAaHHUKHU U TEJIa BPAIICHUS;

e OBJIAJICHUE METOJIaMU pEIICHMs 3aJady Ha MOCTPOCHHsI Ha H300pakKeHUsX
IPOCTPAHCTBEHHBIX (DUTYD;

e hopMHpOBaHME yMEHHUS ONEpPUPOBaThH OCHOBHBIMU MOHATUAMH O
MHOTOTPAaHHUKAX W TeJIaX BpPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJIaJICHUE AITOPUTMAMH PEIICHUSI OCHOBHBIX THIIOB 331a4; (OPMHUPOBAHHE
YMEHHS MPOBOAMUTH HECIIOKHBIE JIOKA3aTEIbHBIE PACCYKICHHUS B XOJI€
pelIeHus CTEPeOMETPUYECKMX 3aJad M 3aJady C [PaKTHYECKUM
coJlepKaHUEM;



e Pa3BUTHUE MHTEIUICKTYaTbHBIX U TBOPYECKUX CIHOCOOHOCTEN OO0ydarouuxcs,
MO3HABATEIbHON aKTUBHOCTH, UCCIEIOBATEILCKUX YMEHUM, KPUTUUYHOCTHU
MBIIUICHUS;

e popmupoBaHre (YyHKIIMOHAIBHON T'PAMOTHOCTH, PEJICBAHTHOM T'€OMETPUMU:
YMEHUE PaCIlO3HABATh MPOSIBJICHUS M€OMETPUUYECKUX TMOHSATUNA, 0OBEKTOB
U 3aKOHOMEPHOCTEN B pEaJIbHBIX KM3HEHHBIX CUTYALMSIX U TIPU U3YyUCHUU
IpPYTUX  y4eOHBIX  MPEIMETOB,  NPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYJIMPOBATh X Ha SI3bIKE T€OMETPUU U CO3/1aBaTh
FCOMETPUYECKUE MOJICNIM, NPUMEHATh OCBOEHHBI T€OMETPUUECKUN
amnmapar TUTSt perieHus MPaKTUKO-OPUEHTUPOBAHHBIX 3aj1ad4,
UHTEPIPETUPOBATH U OIEHUBATH MOJIYUYEHHBIE PE3YIIbTATHI.

OTAMYUTENHFHONM OCOOEHHOCTBIO TMPOrpPaMMBbl SIBJISIETCS BKJIIFOYEHUE B KYpC
CTEpEOMETPUM B Hauvalle €ro M3y4YeHus 3aJad, pEHlaeMblX Ha YpPOBHE
WHTYUTUBHOTO MO3HAHUS, U ONPEACIIEHHBIM 00pa30M OpraHu3oBaHHAasi paboTa HaJ
HUMH, YTO CIOCOOCTBYIOT PAa3BUTHIO JIOTUYECKOTO M IMPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIHUPYET MPOTEKAaHWE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHEHIIeMy U3YUCHUIO TIpeaMeTa.

[Ipeanourenue oTaaéTcs HATISAIHO-KOHCTPYKTUBHOMY METOJY OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb IPEIMETHO-
NPaKTUYECKON AesTEeIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Yy
y4alluXcs B Kypce€ CTEPEOMETPUM MPOBOAUTCS 3a CUET pEIICHUS 3aJad Ha
CO37aHMEe  MPOCTPAHCTBEHHBIX 00pa3oB M  3aja4y Ha  ONEpUpPOBAHUE
POCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAMUTCA C ONOPOU Ha
HATJISATHOCTh, a OINEpUpOBaHME oOOpa3oM — B YCIOBUSAX OTBJICYCHHUS OT
HaIJISITHOCTH, MBICIICHHOTO U3MEHEHUS €r0 UCXOJHOTO COAEP KaHUSI.

OcHoBHBIE cojaepkaTenbHble JTUHUU Kypca «I'eometpum» B 10—11 knmaccax:
«MHororpanHukn», «IIpsiMble ¥ TJIIOCKOCTH B MPOCTPAHCTBE», «Tena BpaleHus»,
«BeKTopbl 1 KOOPAMHATEI B MPOCTPAHCTBE». POPMUPOBAHUE JIOTHUECKUX YMEHUM
pacrpenensiercs He TOJbKO 10 COAEPXKAaTelbHbIM JIMHUSIM, HO W IO TOJaM
00y4eHHUs Ha YPOBHE CpeHEro o0IIero oopa3oBaHus.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpaMMbl, pacmpenen€HHbIM [0 TrojaM O0OydeHwus,
CTPYKTYPHUPOBAaHO TakKuM oOpa3oM, 4YTOOBI OBJIAJICHUE T'ECOMETPUUYECKUMHU
MOHSATHUSMHU Y HABBIKAMH OCYLIECTBIJISUIOCH MOCJIEIOBATENIBHO U MOCTYNATENbHO, C
COOJIIOICHUEM IPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAJIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN OOYYaIONUXCs, PACHIUpSs H
yriryossisi €€, 00pa3ysi MPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha n3yuenne reomerpum orBoaurcs 2 yaca B Hepeno B 10 kinacce u 1 4ac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0yuenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATHA  cTepeoMeTpuu. Touka, mOpsmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMATUYECKOM TIOCTPOECHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOe pacnosnoxeHue MNpsMBIX B IIPOCTPAHCTBE: IIEpECEKarOIInecs,
napajulejbHble M CKpeluuBaroluecss IpsMble. [lapamienbHOCTs NPSIMBIX U
IUIOCKOCTEM B  NPOCTPAHCTBE: MapajylejbHbIE IIPSMbIE B  MPOCTPAHCTBE;
NIapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U INIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIOJI MEXAY IPSAMBIMU B IIPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IIJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  TuiockocTed. [Ipocrteiiue mpocTpaHCTBEHHbIE (GUTYpPHI  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapayjieenurne; moCTpOeHUEe CeYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MPSAMBIE B
[IPOCTPAHCTBE, NPSAMBIC IAPAUICIBHBIE W MEPHEHAUKYISPHbIE K IUIOCKOCTH,
IIPU3HAK I[EPHEHAUKYJSIPHOCTH NPSMOM M IUIOCKOCTH, TeopeMa O NpsMOu
NEPHEHIUKYIAPHON IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJl MEXKAY NPAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroj, JIMHEMHBIM yrojl JBYIPAaHHOIO  yrja.
IlepnieHAUKYJIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 110 IJIOCKOCTH, PACCTOSHUE
OT TpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepnieHAUKYJIAPHOCTh  IUIOCKOCTEH: IIPU3HAK  INEPHEHAUKYJAPHOCTH  JIBYX
mIockocTen. Teopema 0 TpEX NEPIEHAUKYIAPAX.

MHoOrorpaHHuKu

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIE JIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOTOTPAaHHMKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yromnpHas
npy3Ma; TpaHU M OCHOBAHMs HPU3MBI; NpsMas U HAKIOHHAsI IMPU3MbI; OOKOBas U
IIOJTHAst ITIOBEPXHOCTH IIPU3MBI. [lapamtenenunen, IIPSAMOYTOJIbHBIN
napajuleJIeivne];] U ero cpoucrsa. llupammpa: n-yronpHas nupamMuaa, rpaHd U
OCHOBaHHE MUPaMU/Ibl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMU/IBL; IPAaBUIbHAS U
yceu€HHas MNHpaMuja. OJIEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOTI'OTPAaHHUKU: TMOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPAaBUJIbHAS IMPAaMHUJA; NPABUIIbHAsL TPEYroyibHas INHUpPaMHUAA M IPaBUIbHBIN
TeTpa’ap; KyO. IlpencraBneHue o NpaBWIBHBIX MHOTOIPAaHHHMKAaX: OKTadJp,
noJiekasip ¥ ukocasip. CeueHust IpuU3Mbl U IUPAMHUIBI.

CuMmMmeTpuss B IPOCTPAHCTBE: CHUMMETPUS OTHOCUTENBHO TOYKH, HPSIMOM,
IUDIOCKOCTU.  DJEMEHTBl CUMMETPUHM B IIHpaMMAAX, NapauleNeHuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BblunciieHne 31€MEHTOB MHOTOIPAHHMKOB: péOpa, IuUaroHaiu, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPHU3MBI,
IUIOIAJAb OCHOBAaHUW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH U IOBEPXHOCTH NPABWIBHOW MNUPAMUIBI,
TeopemMa o MiIomaau yceu€HHod mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
MAPAaMHUJIBI, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONMICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEH, 00BEMaMU OT0OHBIX TEJl.

11 KVIACC

TeJia BpaleHus

Hunusaapudeckast MMOBEPXHOCT, obOpazyrorue UTUHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHIPUYECKOW TMOBEpXHOCTU. [lunuHAp: oOcCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpasyromias M OCh;, IJIOMAAs OOKOBOW U TMOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroliue KOHUYECKOW MOBEPXHOCTH, OCh H
BepIIMHA KOHUYECKOU MoBepXHOCTH. KOHyC: OCHOBaHUWE M BepIInHA, 00pa3yromasi
U OCh;, IUIONIaAb OOKOBOM M TIOJTHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: UeHTp, paaudyc, AUAMETpP; IUIOMAL MOBEPXHOCTH ChEpHI.
B3auMHoe pacnionoxenue cepsl U MIIOCKOCTH; KacaTtelbHas IJIOCKOCTh K cdepe;
10 b cephl.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIUHIpA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss YW MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMCAHHBIA OKOJO cdepbl; cdepa, BIOUCAHHAS B MHOTOTPAHHUK, WM TEJO
BpallCHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBA 00BEMOB Ten. Teopema 06 00bEMe
NpsIMOYTOJIBHOTO Mapajuienienunena u ciuenctsus u3 He€. OOBEM IMIMHIpA,
konyca. O0BEM mapa u miomaasb chepsl.

[lomo6ubie Tema B mpocTtpaHcTBe. COOTHOMIEHUS MEXKAY IUIOMAISIMU
MOBEPXHOCTEH, 00BEMaMU TTOTI0OHBIX TEJL.

Ceuennss nwiMHApa (HapaJieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (mapajuieIbHOE OCHOBAHHUIO U MPOXOSIIEE 4Yepe3 BEPIIHHY), CECYEHUSs
miapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

Bekrop Ha minockocTy U B ipocTpaHcTBe. ClIOkKEHNE U BBIYUTAHUE BEKTOPOB.
YMHOXkEHHE BEKTOpa Ha 4yucio. Pa3noikeHne BeKTOpa MO TPEM HEKOMILJIAHAPHBIM
BekTopaMm. [lpaBuno mapamienenunena. PemeHue 3amay, CBS3aHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. [IpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatsel BekTopa. Ilpocteitmine 3amaum B
KOOpJMHATax. YTroa Mexay BekTopamu. CKalasipHOE MNPOU3BEIECHUE BEKTOPOB.
BblunciieHne yrioB Mexay MNpSIMBIMU U INIOCKOCTAMH. KOOpauHATHO-BEKTOPHBIN
METO/I IIPU PELICHUU T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHHUS MPOTpaMMbl Y4EOHOro mMpeaMeTa
«MareMaTuka» XapakTepu3yTCs:

I'pa:knanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUKA 00YYAIOIIEroCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO0 WJIE€HAa POCCUHCKOr0 OOIIEecCTBa, TMPEJICTABICHHEM O
MAaTeMaTHYECKUX OCHOBaX (DYHKIIMOHMPOBAHMS PA3JIUYHBIX CTPYKTYp, SBJICHH,
npoleayp TrpaxaaHCKoro ooOmiectBa (BBIOOPHI, ONPOCHI W TMp.), YMEHHEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HMHCTUTYyTAMU B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTH, YBAKECHHS K
MPOIIJIOMY U HACTOSIIEMY POCCHMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSIM POCCUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOMN IIKOJIBI,
K KCTOJIb30BAaHUIO ITHX JIOCTHIKEHUM B JPYrUX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKH.

JlyX0OBHO-HPABCTBEHHOT'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoma;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JIESITEIbHOCTHIO
y4€HOT0; OCO3HAHHUEM JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO Oy AyIIEro.

JcTeTn4YecKoe BOCIUTAHNE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTEMaTHUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, pacCyxIcHUN;
BOCIIPUMMYHBOCTBHIO K MAaTEMAaTHYECKUM aCIIEKTaM pa3IMYHbIX BUJOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTHIO YMEHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUS B
HWHTEpecax 370poBOro U 6e3omacHoro obpasa KW3HHU, OTBETCTBEHHOTO OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTAaHHUE, COATaHCHUPOBAHHBIA PEKUM 3aHITHH U

OTIbIXa, peryJspHas busnueckas aKTUBHOCTH); ¢du3ruecKoro
COBEPIIIEHCTBOBAHUA, npu 3aHSTHIX CIIOPTUBHO-03/I0POBUTEITHHOM
JeSTETHbHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYZy, OCO3HAHWUEM IIEHHOCTH TPYIOJIOOHS; UHTEPECOM K
paznuuyHbIM  chepaM  MPOQPECCHOHANBHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBHIOOD
Oynymieit mnpodeccud U pealn30BbIBATH COOCTBEHHbIC JKW3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTreMaTH4eCcKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 HA MPOTSHKCHUH BCEH JKU3HH, TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MAaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJIOrHYecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbl, IOHUMAaHUEM BIUSHUS
COIMAITEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATBLHOM
Cpenmbl, OCO3HAaHWEM TJIOOATBHOTO XapakTepa SKOJOTHUYECKHX IIPoOJIeM;
OpUEHTAaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JaCTH  OKpY’)KaloIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OICHKH HX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPYKAFOIIEH CPEIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS

c(hOpPMHPOBAHHOCTBIO MHUPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHWMaHHUEM
MaTEMaTUYECKOW HAyKu Kak c(epbl YeIOBEYECKOH JCATEIBHOCTH, 3TaloB ¢
pPa3BUTHS M 3HAYUMOCTH JIII PA3BUTHS IMBWJIM3AIUU; OBJIAJICHHEM SI3bIKOM
MaTEMaTUKH W MaTEeMaTHYECKOW KyJbTYpOH KakK CpEJICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJIBHO U B TPYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIEe pe3yJbTaThl OCBOEHHUS MPOrpamMMbl Yy4eOHOTO MpeaMeTa
«Maremartuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHLIMU ~ OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YIAMUBHLIMU 0eUCMBUAMU.

1)  Vwuueepcarvnvie  nosmasamenvnvle  Oeticméus, — obecneuusaom
Gopmuposarnue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 0OYUAIOWUXC (0CBOEHUE
Memo008  NO3HAHUSL  OKPYICaAnujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
Uccne008amenbCKux onepayuli, ymeHui pabomams ¢ ungopmayueti).

ba3oBrble 1oruyeckue 1eMcTBuA:

 BBISIBIIATh M XaPaKTEPU30BATh CYIIECCTBEHHBIE MPU3HAKU MAaTEMAaTHYECKHUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXKIy MOHATUAMH; (HOPMYIUPOBATH
OTpEJICICHNs] ~ MOHSATUH; YCTAaHABIMBATH CYIIECTBCHHBIH  TMPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOJAMMOTO aHAIIN3A;

e BOCIIpUHUMATh,  (opMymupoBaTh ©  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPJIUTEIbHBIE W OTPHUIATENbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE;
YCIIOBHEIE;

eBBISIBIIAITH ~ MAaTEeMAaTHYECKHE  3aKOHOMEPHOCTH, B3aMMOCBSI3H U
npoTtuBopeursi B (aKkTaxX, MAHHBIX, HAONIOJACHUSIX W YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHUS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNL;

e I€JaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JOTHMKH, JEAYKTHBHBIX U
MHIYKTUBHBIX YMO3aKJIIOU€HHUI, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e IPOBOJIUTH CaMOCTOSITEJILHO JI0Ka3aTesIbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOIO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPHUMEPbl U KOHTPIPUMEPHI; OOOCHOBHIBATH COOCTBEHHBIE
CYKJI€HUS U BBIBOJIBI;

e BHIOUPATh CMOCOO peleHuss y4yeOHOW 3amaur (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHMs, BBHIOMpATh HaumOoJiee MOAXOASIIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUER).

Bba3oBble uccienoBaTeabckue 1eiicCTBUS:

* ICTIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENIbCKUI WMHCTPYMEHT IO3HAHUS;
dbopMynHpoBaTh BOMPOCHL, (PUKCUPYIOUIME MPOTUBOpPEUHE, NpoOIeMy,
yCTaHABIMBaTh HUCKOMOE MW  JaHHOe, (opMuUpOBaTH  THUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;

¢ IPOBOJIUTH CAMOCTOSITENIBHO CIJIAHUPOBAHHBINA SKCIIEPUMEHT, HCCIIEJOBAaHUE
[0 YCTaHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEKTa, SIBJICHUS,
IpoIecca, BBISIBICHUIO 3aBUCHUMOCTEM MeXAy OOBEKTaMH, SIBICHUSIMH,
IPOLIECCAMU;

¢ CAMOCTOSITENIBHO (OPMYJIMPOBAaTh OOOOIIEHUS U BBIBOJBI IO pe3ysbTaTaM
NPOBEAEHHOTO HAOJIIOJEHUS, UCCIIEJOBAHUSA, OLEHUBATh JOCTOBEPHOCTH
HOJyYEHHBIX Pe3yJbTaToOB, BBIBOJOB U 0000IIEHUI;

* [[POrHO3MPOBATh BO3MOKHOE pa3BUTHE IIPOLIECCa, a TaKXKE BbABUIaTh
IPEIIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

PabGora ¢ undgopmaumeii:

e BBIBJIITH epULIUTH MHPOpPMALINH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOIIPOC U JJIsl PEILICHUs 3a]]auH;

e BEIOMpATh MHPOPMAIUIO U3 UCTOUHUKOB Pa3IMUHBIX TUIIOB, AaHAJIU3UPOBATH,
CHUCTEMAaTU3UPOBaTh U HWHTEPIPETHPOBATH HHPOPMAIUIO PA3ITUYHBIX
BUJOB U (OPM IIPEJICTaBICHUS;

 CTPYKTYpHUPOBaTh HH(YOPMAIINIO, MPEJICTABIATh €€ B pa3iINuHbIX (popmax,
WLUTIOCTPUPOBATH TPadUUECKU;

* OLICHUBATH HaJEXHOCTD uH(popmManun o CaMOCTOATENIEHO
cOopMyIUPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvHvle  KOMMYHUKamueHwvle  Oelicmsus,  0Oecnedusarom

cpopmMupo8aHHoCcms CoOyUanIbHBIX HABLIKOE 00YYAIOUWUXCA.

Oo0wmenne:



¢ BOCIIPUHUMATh U (DOPMYJIUPOBATH CYKICHHUS B COOTBETCTBUU C YCIOBHSIMHU
U TensIMu OOIIEHUs; SCHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOYKY
3peHUs B YCTHBIX W NMHUCHMEHHBIX TEKCTaX, /aBaTh MOSCHECHUS 1O XOIY
perIeHus 3aa49u, KOMMEHTHPOBATh TTOJTYICHHBIA PE3yJIbTAT;

eB X0JIe¢ 00CYXKJICHHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOil TEMBI,
pOoOJIEMBI, peIIacMoi 3aJa4M, BHICKA3bIBATh HUJICH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS; COIMOCTAaBIATh CBOM CYXKIEHUS C CYXICHHUSAMH JIPYTUX
YYaCTHUKOB JIHAJIOTa, OOHAPY)KMBATh PAa3jIM4Me W CXOACTBO IO3WIIHI; B
KOppeKTHOU hopme GOpMyITHpPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

o IPEACTABIISITH PE3YJIBTATHl PEIICHUS 3a7a4H, IKCIIEPUMEHTA, UCCIICI0BAHMSI,
IIPOEKTa; CaMOCTOSITEIBHO BHIOWpPATh (OpMaT BBICTYIUICHHS C YYETOM
3a]1a4 MPEe3eHTAINH U OCOOCHHOCTEH ayAUTOPHH.

CorpyaHu4ecTBo:

e IOHUMATh W HCIIOJIH30BATh MPEUMYINECTBA KOMAHIHOW M WHIUBHIYATbHOM
paboThI MPHU pENICHUH YYCOHBIX 3aJiay; MPUHUMATH IICJIb COBMECTHOM
JEATENBHOCTH, IUIAHUPOBATh  OPTraHM3AIlI0  COBMECTHOW  paboThHI,
pacmpenensiaTh BHUIbI pabOT, JOrOBapUBATHCS, OOCYXKIATh MpOIECC W
pe3yabTat paboThl; 0000111aTh MHEHUSI HECKOIBKHX JIIOJICH;

¢ y4aCTBOBATh B I'PYNIOBBIX GopMax paboThl (00CYKIACHHS, OOMEH MHEHHA,
«MO3TOBBIE IITYPMB» W WHBIC); BBINOJHITH CBOIO YacTb paboOTHl W
KOOPJAMHUPOBATh CBOW JCHCTBHS C JPYTUMH UICHAMH KOMAaHJbI;
OILIEHWBATh KAueCTBO CBOETO BKJaJa B OOIIMN MPOIYKT O KPHTEPHSM,
chopMyIMPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

3) Vuueepcanonvle  pezynamusnvlie  Oelicmesusl, obecneuusaiom

Gopmuposanue cmMblCI08bIX YCMAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranusanus:

e COCTaBIISITh TUIAH, AJITOPUTM PEIICHUS 33]1a4H, BEIOMPATh CIIOCOO PEIICHHSI C
y4ETOM NMEIONITUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C yUETOM HOBOM
UH(GOpPMAIIHH.

CaMOKOHTPOJIb:

eBIIAJICTh HABBIKAMHU  IIO3HABATEIBHOW  PEQIIEKCUU KaK  OCO3HAHHMS
COBEPINAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIHTATOB;
BIQJ€Th CIMOCOOaMHM  CAaMONPOBEPKH, CAMOKOHTPOJS Tpolecca W
pe3ynbTaTa penieHus MaTeMaTHIeCKON 3a7a4H;

o IPEABUACTH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPH PEIICHUH 3a]1a4H,
BHOCUTH KOPPEKTUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB,
JAHHBIX, HAWJCHHBIX OIMNOOK, BRISIBICHHBIX TPYAHOCTEH;



¢ OLICHUBATh COOTBETCTBUE peE3yJibTaTa LEIM M YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTWKEHHSI WIM HENOCTHKECHHUS DPE3YIbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLINOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

NPEJMETHBIE PE3YJIBTATbBI

10 KVIACC

OnepupoBaTh MOHATHIMU: TOYKA, MPAMasi, MIOCKOCTb.

[IpuMeHsTL aKCHOMBI CTEPEOMETPUU U CJCACTBUS W3 HUX TPU PEIICHUU
r€OMETPUYECKUX 3a]1au.

OnepupoBaTh MOHATUSMHU: TTAPATUICIIBHOCTh U MEPHEHANKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMMHOE paCMOIOKEHUE NPSIMBIX U TIJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh MOHSTUSMH: JABYTPAHHBIA YTrOJI, TPAaHW JBYTPAHHOTO YTJia,
pedpo ABYrpaHHOIO yrja; JUHEWHBIA YroJl JABYTPAHHOIO Yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIMYKIbIH W HEBBITYKIbIN
MHOTOTpaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, PABWJIBHBIA MHOTOT'PAaHHUK.

Pacno3naBaTh OCHOBHBIE BHUIBI MHOTOTPAHHUKOB (NIHpaMHaa; TpHU3Ma,
IPSAMOYTOJILHBIN TIapajuieNienure, Kyo0).

KnaccupunupoBath ~ MHOTOTpPaHHUKH, BEIOMpast OCHOBaHUS  JyIS
Kiaccuukauu  (BBIMYKJIBIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKH; TPaBWIHHBIC
MHOTOTPaHHUKU; TIPSMBIC U HAKJIOHHBIC MPU3MBI, TTapajlICIICIIUIIC/IbI ).

OrnepupoBaTh MOHATHAMU: CEKYyIIas MIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH TPHUHITUTIBEI TOCTPOSHUS CEUCHU M, UCIIOIB3YsI METO/I CIEOB.

CtpouTh CeuUe€HHS MHOTOI'PAHHUKOB METOJOM  CJICJIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTE)KU W3 PUCYHKOB IPOCTBHIX OOBEMHBIX (UTYpP: BHI
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HaX0XkKJACHUE TE€OMETPUUYCCKHUX BEIUYUH 10 00pa3laM Wiu
aJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MpPH PEUICHUHU
CTaHJIAPTHBIX MaTEMAaTHUYECKUX 3aJlad HAa BBIYUCICHHUE PACCTOSAHUN MEXITY IBYMS
TOYKaMH, OT TOYKM JIO TMPsSIMOH, OT TOYKH JIO IUIOCKOCTH, MEXIY
CKPEIIUBAOITUMUCS TPSIMBIMH.

PemaTe 3aaun Ha HAX0XKJACHHUE TEOMETPHUUECKUX BEJIWYMH O 00pasiaM uiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PElICHUHU
CTAHIAPTHBIX MAaTEMAaTHYECKMX 3aJad Ha BBIYUCICHHE YyTJIOB  MEXIY
CKpPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY MNOpPSIMOA U  IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Boruncnsats 00bEMBI U TUIOIIANA MMOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ TM[puUMEHEHueM (QOopMys; BBIYUCISATH COOTHOIICHUS MEXKIY
TJIOIIAISIMU TTIOBEPXHOCTEH, 00BEMaMU MOAOOHBIX MHOTOIPAaHHUKOB.

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

N3Bnekath, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHGOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTYpax, MPE/CTaBICHHYIO Ha 4YepTexax U
PUCYHKaXx.

[IpumensaTs reoMerpuueckue ¢GakThl JUIsI PEIICHUS] CTEPEOMETPUUYECKHUX
3a71a4, MPEANOoIararMXx HECKOJIbKO IIaroB PELICHUs, €CIU YCIOBUS TPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensAT, mpoCTEWIIME MPOTPAMMHBIE CPEICTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aa4.

[IpuBOUTE TpPUMEPBI MATEMATHYECKHUX 3aKOHOMEPHOCTEHM B MPUPOAE H
YKU3HU, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh TMOJIydEHHBIC 3HAHHWS Ha IMPAKTUKE: AHAJIU3UPOBATH PEAIBHBIC
CUTyallud W TPUMEHSATh HW3YUYEHHBIE TIOHATHS B IIPOLIECCE IMOUCKA PEIICHUS
MaTeMaTH4YeCKu CPOPMYJIUPOBAHHONW MPOOJIEMBbI, MOJICIUPOBATh pPEabHBIC
CUTyallUM Ha $3bIKE TE€OMETPUM, MWCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUM U TeOpeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBA3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs] MOBEPXHOCTh, OOpasyromue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIWHAP;,  KOHHYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkasi IOBEPXHOCTb.

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

OOBSACHITH CIIOCOOBI TTOJTYYSHHUS TEJT BPAILICHHMS.

KnaccudummpoBats B3auMHOE pacroioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBONM CETMEHT, OCHOBAHHME CETMEHTA, BHICOTA
CErMEHTa; IIapOBOM CIJIOM, OCHOBAHME IAPOBOTO CIIOS, BHICOTA IIAPOBOTO CJIOS;
IapOBOM CEKTOP.

Boraucnsate  00BEMBI W IUIOMIAMXM  TIOBEPXHOCTEH  TeNm  BpalleHWS,
T€OMETPUYECKUX TEJ C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TMOHSATHUSMH: MHOTOTPAaHHUK, BIHCAHHBIK B chepy u
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WM TEJO
BpAIICHHUSI.

BBIYUCISATh COOTHOMICHUS MEXIY IUIOMIA[SMU MOBEPXHOCTEH M 00BEMaMU
MOAOOHBIX TEJl.



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

BrinonHsATh (BBIHOCHBIE) TJIOCKUE YEPTEHKHU U3 PUCYHKOB ITPOCTHIX 0OBEMHBIX
duryp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekarh, WHTEPHNpPETUPOBATH U NPEoOpa3oBBIBATH HWHOOPMALHIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTypaX, MPEJCTABICHHYIO Ha YepTekaxX U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BpINoNHATE JEUCTBUS CJHOXKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHHU 00JIa1at0T.

[TpuMeHsTh TpaBUIIO NapajliesienuIeaa.

OnepupoBaTh NOHATHSIMHU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJl MEXIY
BEKTOpPaMH, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxoauth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIPHOE TMPOU3BEICHUE, pACKIaJblBaTh BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPABHEHHEM B IEKapTOBOW CHCTEME KOOPAHUHAT.

[IpumensaTe reomerpuueckue (axKThl IS PEIICHHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJaramlinX HECKOJIbKO IIaroB PEIIEHUs, €CIN YCIOBUS IPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiiine reoMeTpUyYECKHE 3aaud Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10KAa3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HaXO0XJICHHE T€OMETPUYECKUX BEJIMYMH N0 00pa3liaM WM airOpUTMaM, IPUMEHSIS
U3BECTHBIE METO/IbI IIPU PELIEHUU CTAHAAPTHBIX MATEMATHYECKUX 3a/1a4.

[IpuMeHsAT,  mpOCTEWIIME MPOTPAMMHBIE CPEACTBA W BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IprBOAMTE TpUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B MPUPOJE U
YKW3HU, PACIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOTy4YEHHBIC 3HAHUS Ha IPAKTUKE: aHAIU3UPOBATH pEajbHbIC
CUTyallUM W IPUMEHSATh HW3YUYCHHBIE NOHATHS B MPOLECCE IOHUCKA PELICHUS
MaTeMaTu4eckd C(HOpMYyJTUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh PpPEaTbHBIC
CUTyallUM Ha $S3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOEHHBIE MOJEIH C
MCITOJIb30BAaHUEM TE€OMETPUICCKUX TIOHIATHI U TE€OpeM, ammapara aareOpsl; penarh
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAX0XKJIECHUEM T€OMETPUYECKUX BEJIUYMH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Konrpoasubie | IIpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
1 BBenenne B ctepeoMeTpuio 10
5 [IpsimMbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U MJIOCKOCTEN
3 [lepnieH UKy ISIPHOCTD MPSAMBIX U 12
IIJIOCKOCTEMN
4 Yrubl MeXy NPSMBIMU U IUIOCKOCTSAMHA 10 1
5 MHororpaHHuKH 11 1
6 OO6BEMBI MHOTOTPAaHHUKOB 1
7 [ToBTOpEHME: CEUCHUS, PACCTOSHUS U YTIIbI 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




11 KVIACC

KosnuuyectBo 4yacos DJIeKTPOHHbIE

HaumeHnoBanue pa3jesioB U TeM uupposbie
Ne n/m P Konrpoiabubie | IlpakTuyeckue (upp )

NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE

padoThl padoThI
pecypcsl

Tena Bpaienus 12

OO6bEMBI TEN 5) 1

BekTopb!l 1 KOOpIMHATEI B IPOCTPAHCTBE 10 1

[ToBTOpenue, o6o0IIEHNE, 5 1

cucTeMaTu3anus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,
npsiMasi, III0CKOCTh, IPOCTPAHCTBO.
[IpaBuna n300paxxeHUs HA PUCYHKaX:
1300pakeHus MIIOCKOCTEH, MapajlieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

IlonsTus: MEPECCKAOIMECH IIIIOCKOCTH,
nepeceKarommecs npsamas 1 MmiI0CKOCThb

IlonsTHs: MEPECCKAOIHECH IIIIOCKOCTH,
nepeCceKarommecs npsamMas 1 Mi0CKOCThb

3HaKOMCTBO C MHOTI'OrpaHHUKaMH,
I/I306pa}KeHI/Ie MHOT'OI'PaHHHUKOB Ha
PUCYHKaX, Ha IPOCKIMOHHBIX YEPTEKAX

HavanbHble cBeieHus o Kyoe u nupamue,
ux pa3Béptku u Mojenu. CeueHus
MHOTOTpaHHUKOB

HavanbsHble cBeieHus 0 KyOe u nupamue,
ux pa3Béptku u Mojenu. CeueHus
MHOTOTpPaHHUKOB

[ToHsiTHE 00 AKCHOMATHYCCKOM
MOCTPOCHUHU CTCPCOMETPHUU: AaKCUOMBI
CTCPCOMCTPHU U CIICACTBUSA U3 HUX




TToHsATHE 00 AaKCHOMATUYECKOM

8 MOCTPOCHUH CTEPEOMETPHUH: aKCHOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[ToHsITHE 00 AKCHOMATHYECKOM

9 MMOCTPOCHUH CTEPEOMETPHH: AaKCHOMBI
CTEPEOMETPHUU U CICACTBUS U3 HUX
[TonsiTHe 06 aKCMOMATHYECKOM

10 MTOCTPOCHUH CTEPEOMETPHH: AaKCHUOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX
B3anMHOe pacnosioxkeHue npsiMbIX B

11 MIPOCTPAHCTBE: MepeceKaroInecs,
MapajuieTbHbIE U CKPEIIHBAIONIHAECS
MpsSIMbIE
[TapanneabHOCTh NPSMBIX U TJIOCKOCTEN B

12 [IPOCTPAHCTBE: NapaAJIJIEIbHbIE MTPSAMBIE B
MIPOCTPAHCTBE; NAPAIIIEIBHOCTD TPEX
MPSMBIX
[TapanienbHOCTh NPSMBIX U IIJIOCKOCTEN B

13 npocrpanctse: [lapannenbHoCTh IpAMON 1
IIJIOCKOCTH

14 VYTrubl ¢ COHanpaBJIEHHBIMA CTOPOHAMHU

15 VYron Mexay NpsIMbIMU B TPOCTPAHCTBE

16 VYron Mexay NpsIMbIMU B TPOCTPAHCTBE

17 [TapannensHOCTh IIIOCKOCTEN:
napajuieJbHbIe TUIOCKOCTH

18 CBoiicTBa napajjienbHbIX MJIOCKOCTEH

19 [Ipocreiimiye mpocTpaHCTBEHHBIE GUTYPHI




Ha IUIOCKOCTH: TETpasdp, KyoO,

napajuiesienunes

20 [Toctpoenue ceueHumii

21 [Toctpoenue ceuenuii
KonTponbHas padota o Teme "[Ipsimbie u

22 TIJIOCKOCTH B TIPOCTPAHCTRBE.
[TapanienbHOCTh NPSAMBIX U IIIOCKOCTEN"
[lepneH MKy IAPHOCTD NPAMON U

23 TUTOCKOCTH: TIEPIICHTUKYJISIPHBIEC TIPSIMBIC B
MIPOCTPAHCTBE

24 [IpsimMble mapayenbHbIe U
MEePIEeHIUKYIISIPHBIE K MJIOCKOCTH

o5 [IpsiMble mapayenbHbIe U
MEePIEeHIUKYIISIPHBIE K TJIOCKOCTH

26 [Ipu3Hak neprneHauKyIIPHOCTH PSIMON U
MJIOCKOCTH

97 [Ipu3Hak nepneHIuKyIsIPHOCTH MPSAMOM U
IJIOCKOCTH

28 Teopema o mpsMOi NepNeHANKYISIPHON
IJIOCKOCTH

29 Teopema o npsMoit nepreHauKyIIpHON
MJIOCKOCTH

30 Teopema o npsaMoit neprneHauKyIIpHON
IJIOCKOCTH
[lepnieHIuKyIIp M HAKJIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 IFIOCKOCTH, PACCTOSIHUE OT

HpHMOﬁ A0 IINIIOCKOCTH




[lepnenuKyIsip U HAKIOHHBIE: PACCTOSIHUE

32 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT
HPSIMOM 10 IIJIOCKOCTH
[lepnieniuKysip ¥ HAKJIOHHBIE: PACCTOSHUE

33 OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHHE OT
HPSIMOM 10 IIJIOCKOCTH
[lepnieniuKynsip ¥ HAKJIOHHBIE: PACCTOSHUE

34 OT TOYKH JI0 TJIOCKOCTH, PaCCTOSHUE OT
MPSIMOM 10 IIJIOCKOCTH

35 VYTIbl B IPOCTPAHCTBE: YIOJ MEKIY
MPSIMOM U TIJIOCKOCTBIO

36 JIByrpaHHBIN yroJi, TUHEHHBIN yroi
JBYTPaHHOIO yTiia

37 JIByrpaHHbIN yroJi, TMHEUHBIN yroJ
JBYTPaHHOTO yTia
[TeprieHAMKYISAPHOCTD MIOCKOCTEM:

38 IIPU3HAK [EPIECHIUKYJISIPHOCTH ABYX
IJIOCKOCTEMN
[leprieHAMKYISAPHOCTD MIIOCKOCTEM:

39 IIPU3HAK MEPIECHIUKYJISPHOCTH ABYX
IJIOCKOCTEMN
[lepneHIMKyISPHOCTD IJIOCKOCTEN:

40 IIPU3HAK NEPIEHIUKYIISIPHOCTH JBYX
IJIOCKOCTEMN

41 TeopeMa o0 TpEX nmepneHAUKYIApax

42 TeopeMa o0 TpEX nmepneHAUKYIApax

43 TeopeMa o0 TpEX nmepneHAUKYIApax




44

KonrtponsHast pabora mo Temam
"[lepneHIMKYISIPHOCTD MPSAMBIX U
~ N

miockocTeil" u "Yribl MeXly PSAMBIMU U
IUIOCKOCTSAMU"

45

ITonsarue MHOIr'orpaiHrka, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKIIBIC U
HECBBIITYKJIBIC MHOT'OI'PAHHUKH, pa313épTKa
MHOT'OI'paHHHKa

46

[Ipu3ma: N-yronpHas npusma; rpaHu U
OCHOBAHUS NIPU3MBI; IPsIMasi U HAKJIIOHHAs
MpU3MbI; OOKOBAs U MOJIHAS TOBEPXHOCTh
MIPU3MBI

47

[Tapamrenenunen, TpsIMOYTrOJIbHBIN
MapajiesenuIe U ero CBOMCTBa

48

[Mupamuna: N-yronbpHasi nUpamMuaa, TpaHu U
OCHOBaHUE MHpaMU/Ibl; OOKOBas U MOJTHAS
MMOBEPXHOCTh MUPAMMU/IbI; IPAaBUIIbHAS U
yceuéHHas TupaMua

49

[IpaBunbHBIE MHOTOIPAHHUKHU: TTOHSTHE
MPaBUJIBHOIO MHOTOIPAHHUKA; TPaBUIIbHAS
npu3Ma 1 npaBujibHas MUPaMHUJIa;
MIpaBUJIbHAS TPEYTOJIbHAS MHUpPaMUIA U
MIPaBWIIbHBIN TeTpadp; KyO

50

[IpencraBieHue o MpaBHIbHBIX
MHOTOIPaHHUKAX: OKTadIp, TOJCKadIp U
MKOCAdIP.

51

CI/IMMeTpI/IH B IMPOCTPAHCTBEC: CUMMCETPUA
OTHOCHUTCIIBHO TOYKH, HpHMOﬁ, INJIOCKOCTH.




ONEMEHTHI CUMMCTpPHUU B IMpaMHIax,
mapajiiejcnmieaax, nmpaBuJIbHbIX

MHOTOTpaHHUKAX
59 Brrurcnenue 3eMeHTOB MHOTOTPaHHUKOB: 1
péOpa, TuaroHanu, yribl
[Tnomaaps 60KOBOM MOBEPXHOCTH U MOJTHOMN
53 MTOBEPXHOCTH MIPSIMON TIPU3MBI, TUTOIIATH 1
OCHOBaHUH, TeopeMa 0 OOKOBOM
MMOBEPXHOCTH TIPSIMOU TIPU3MBI
[Tmomane 60KOBOI TOBEPXHOCTH H
54 MTOBEPXHOCTH MTPABWIIBHOM MHPAMUJIBI, 1
TeopeMa O IOl OOKOBOH TTOBEPXHOCTH
YCEYEHHOM MUPAMM/IBI
55 KontponbHas padoTa o teme 1
"MHororpaHHuku"
56 [Tonsitre 06 06bEME 1
57 O06BEM TUpaMu bl 1
58 O06BEM TMpaMu bl 1
59 O06BEM TMpaMu bl 1
60 O06BEM TMpaMu bl 1
61 O0BEM MTPU3MBI 1
62 OO0BEM MTPU3MBI 1
63 OO0BEM MTPU3MBI 1
64 KontponbHas padora no teme "OO0bEMBI 1
MHOT'OTPaHHUKOB"
65 [ToBTOpEeHue, 06001IeHNEe CUCTEMATH3AIIHS 1

3HaHul. [locTtpoenue ceyenuii B




MHOT'OI'paHHUKC

66

[ToBTOpEeHUE, 0000IIEHNE CUCTEMATH3AIIHS
3HaHUH. BpIYMCIIEHHE PACCTOSIHUI: MEXIY
JBYMs TOYKaMH, OT TOYKHU J0 IPSIMOM, OT
TOUYKH JI0 IJIOCKOCTH, MEKTY
CKPEILMBAIOIIUMHUCS IPSIMBIMU

67

HroroBas koHTposbHas paboTa

68

[ToBTOpeHnue, 06o0IIeHNE CHCTEeMaTU3aITus
3HaHUU. BBIYKCIIEHHE YTIIOB: MEXIY
CKPEIMBAIOIIUMHUCS TIPSIMBIMU, MEKTY
MPSIMOM U TJIOCKOCTBIO, IBYTPaHHBIX
YIJIOB, YIJIOB MEXY MJIOCKOCTIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KVIACC

Ne i/t

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonrtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

Cdepa u map: neHTp, paauyc, JuameTp;
IIOMIA/Ib IIOBEPXHOCTH CHephl

B3aumnoe pacnosnoxenue cepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; miomaab cheps

N3obpaxenue cdepsl, mapa Ha
mwrockoct. CeueHus mapa

[Hunmuaapudeckast TOBEPXHOCTH,
oOpa3zyromue MHIHHIPUIECKOM
MOBEPXHOCTH, OCh IIHITMHIPUYCCKON
MOBEPXHOCTH

HunmuHap: ocHOBaHMS M OOKOBas
MMOBEPXHOCTh, 00pa3yIoIasi U OCh;
IIoIaas OOKOBOU U ITOJIHON
MMOBEPXHOCTHU

N3o0pakeHne MuIMHApa Ha TIIOCKOCTH.
PazpépTka nmmnnapa. CeyeHus

IUIMHIpA (TJI0OCKOCTBIO, MapalIeIbHON
WJIHM TIEpIEHAUKYIISIPHON OCH IMIIUHAPA)

Konunyeckasi moBepXHOCTh, 00pa3yIoIiue
KOHHMYECKOW MMOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKON MTOBEPXHOCTU




Konyc: ocHOBaHue U BepIlMHa,

8 o0pa3yrolas U 0Ch; IUIOMAh> OOKOBOU 1
MOJIHOM TOBEPXHOCTHU
YceuéHHbIi KOHYC: 00pa3yomue u

9 BBICOTA; OCHOBAHHS U OOKOBasI
MTOBEPXHOCTh
N300paxeHne KoHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHust KoHyca

10 (TUTOCKOCTBIO, MapaIICITEHOM
OCHOBAHUIO, ¥ TUIOCKOCTBIO, MTPOXOIATIICH
yepe3 BepUINHY)

11 KoMOuHamwmst Ten BpameHus u
MHOTOTPaHHUKOB
MHoOrorpaHHuK, OMMMCaHHBIA OKOJIO

12 cdepsr; chepa, BIUCaHHAS B
MHOTOTPaHHUK WUJIU B TEJIO BpaICHUS

13 [Tonsitue 06 00béMe. OCHOBHBIC
CBOIiCcTBa 00BEMOB TeII

14 O06BEM IUIMHApA, KOHYCa

15 O06bEM 11apa u mwomaas chepsl
[TonoOHBIC TENIa B MPOCTPAHCTBE.

16 CoOTHOILIEHUS MEX]Ty TUIOIIAASIMHU
MMOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TEll

17 KontponbHas padota o temam "Tema
Bpamenus" u "O6beMsbl Ten"

18 BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE

19 CrnosxeHue ¥ BBIYUTAaHHE BEKTOPOB




20

YMHOKEHUE BEKTOPA HA YUCIIO

21

PasnosxeHnue BexkTopa 1o Tpém
HEKOMIUIaHApHBIM BeKTOpaMm. [IpaBuiio
napajuiesienumnesa

22

Pemenne 3amad, CBSI3aHHBIX C
MIPUMEHEHHUEM MPABUJI JEHCTBUN €
BEKTOPAMH

23

[IpsiMmoyTonpHas cucTeMa KOOPAUHAT B
npoctpanctBe. KoopamHaThl BEKTOpA.
[Ipocreiimue 3a1a4n B KOOpAUHATAX

24

VYron mexay Bekropamu. CkajspHoe
MIPOU3BE/ICHUE BEKTOPOB

25

Beruncnenue yrioB Mex 1y IpsIMbIMU U
IIJIOCKOCTSIMU

26

KoopauHaTHO-BEKTOPHBINA METO MPU
pELIeHUH TeOMETPUUECKUX 3a7a4

27

KoHnTtposbHas padota o teme "BekTopsl
Y KOOPJIMHATHI B MPOCTPaHCTBE"

28

[ToBTOpEeHue, 0600IIEHNE U
cucremMaTu3anus 3HaHuin. OCHOBHbBIE
¢burypsl, hakThl, TEOPEMBI Kypca
TUTAHUMETPUHN

29

[ToBTOpEeHUE, 0600IIEHNE U
cucremaTu3anus 3HaHui. OCHOBHbIE
¢burypsl, (hakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

30

[ToBTOpEeHue, 06001IIeHNE U
cucTeMaTH3allus 3HaHUK. 3a1aun




IIAaHUMETPUHN U METOAbI UX PCIICHUA

[ToBTOpEeHUe, 0600IIeHNE 1

31 crcTeMaTH3alus 3HaHUH. 3a7auu 1
TUTAHUMETPUH U METO/IbI UX PEIICHHUS
[ToBTOpEeHUe, 00600IEeHNE U

39 cucremMaTn3anus 3HaHuiH. OCHOBHBIE 1
¢urypsl, (GakThl, TEOPEMBI Kypca
CTepeOMETPUH

33 HroroBast KOHTpoJbHAS paboTa 1

34 [ToBTOpeHnue, 06001IeHNE U 1
cucTeMaTu3anus 3HaHUM

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME







YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

* Maremaruka: anredpa 1 Hadajga MaTEMaTHYECKOTO aHaJIU3a, T€OMETpPHSL.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3oB B.®., Kagomues C.b. u

npyrue, AkimonepHoe obmiectBo «M3narenbctBo «lIpocBemenuey

METOAUYECKUE MATEPHUAJIbI JJIS1 YUUTEJIA
Marematuka: anredpa U Hayajla MAaTEMaTUYECKOTO aHAIN3a, TEOMETPHSI.
I'eometpus, 10-11 knaccewl/ Atanacss JI.C., byty3os B.®., Kagomiues C.b. u

apyrue, AkunonepHoe oouectBo «M3narensctBo «IIpocemenne»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HMHTEPHET

https://m.edsoo.ru/8al42d5e






