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IHHOACHUTEJIBHASA 3ATINCKA

Pabouast mporpamma yueb6HOTO Kypca «I'eomerpusi» 6azoBoro ypoBHs ans obyuatomuxcs 10 —11
KJaccoB paspaborana Ha ocHoBe denepasibHOTO TOCYAAPCTBEHHOTO 0Opa30BaTENBHOTO CTaHIApTa
cpenHero oOrmiero oOpa3oBaHMs, ¢ y4ETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHUH, MPEABSIBISAEMBIX K
MaTeMaTu4ecKoMy OOpa30BaHUIO, M TPAIUIMN POCCHHCKOro oOpa3zoBaHus. Peanu3amus mporpamMel
o0ecrieunBaeT OBJIAJICHUE KIIFOYEBBIMU KOMIICTCHIUSMHE, COCTABIISIFOIMMU OCHOBY JUISI CAMOPA3BHUTHSI U
HEMPEPBHIBHOTO 00pa30BaHMsl, IIEJIOCTHOCTh OOIICKYJIbTYPHOTO, JUYHOCTHOTO U IO3HABATEIBHOIO
Pa3BUTHS TMYHOCTH OOYUAOLIUXCS.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTO Kypca T€OMETPUM Ha YPOBHE CpeIHEro ooimiero oOpa3oBaHus 00yCIOBIEHA
MPAKTUYECKOH 3HAYMMOCTBIO METANpEAMETHBIX W TPEAMETHBIX PE3yIbTaTOB OOYUEHHsI T€OMETPUHU B
HampaBJICHUH  JIMYHOCTHOTO  pa3BUTHS  oOywarommxcs,  (QopMUpOBaHUS  (DYHKIMOHAIBHOU
MaTeMaTHYeCKOH TPaMOTHOCTH, W3Y4YEHHUs APYrUX ydeOHBIX AUCHUIUIMH. Pa3Buthe y oOyuarommxcs
MPAaBUIBHBIX TPEACTABICHUH O CYINIHOCTH H TPOUCXOXKICHHUH T'e€OMETPUYECKHX aOCTpaKIni,
COOTHOIIEHUHU PEATBHOIO0 W HJICATBHOTO, XapaKTepe OTPAXKEHUS MATEMaTUYECKOM HAayKOH SIBICHHU W
MPOIIECCOB PEANBHOTO MHpPa, MECTe TeOMETPUM B CHCTEME HayK W pPOJH MaTeMaTHYeCKOTO
MOJICTUPOBAaHUSI B HAayYHOM IIO3HAHWM M B TIPAKTHKE CHOCOOCTBYET (OPMUPOBAHHIO HAYYHOTO
MHUPOBO33PEHUS YUAIIUXCS, & TAK)KE Ka4eCTB MBIIUICHUS, HEOOXOUMBIX [UIS aJaliTallid B COBPEMEHHOM
oOmiecTne.

['eomeTpust sBIsieTCs OMHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO OOIIeTro 0Opa3oBaHUS,
TaK Kak 00ecreurnBaeT BO3MOKHOCTb U3yYeHHsI KaK JUCLIUIUINH €CTECTBEHHO-HAyYHOUM HalpaBlEeHHOCTH,
TaK ¥ TyMaHUTAPHOM.

Jlormdeckoe MblluieHHe, (GOpMUpPYEMOE MpPH HU3YUYEHUU OOYYarOIIMMHCS MOHSITUHHBIX OCHOB
TFE€OMETPHUH U MOCTPOCHUH IEMOYKHU JIOTUYECKUX YTBEPKACHUN B XOJIe PEIICHUs T€OMETPUUYECKUX 3ajad,
yYMEHHE BBIJIBUTATh U OMPOBEPrarh TUIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPU PEUICHUH 3aaa4y
€CTECTBEHHO-HAYYHOT'O [IUKJIA, B YACTHOCTHU U3 Kypca (GU3UKH.

YMeHue OpUEeHTHPOBATHCS B IMPOCTPAHCTBE MIPAET CYIIECTBEHHYIO DPOJb BO BCEX OOJACTIX
JesITeNbHOCTH YenoBeka. OpueHTanus 4eJoBeKa BO BPEMEHU U MIPOCTPAHCTBE — HEOOXOAUMOE YCIIOBHE
€ro COIMAIBHOTO OBITHSA, OopMa OTPAKEHHS OKPYKAIOIIEr0 MHUPA, YCIOBUE YCIEUIHOTO MO3HAHHS U
aKTUBHOTO TpeoOpa3oBaHus JeHCTBUTENBbHOCTH. OnepupoBaHHE MPOCTPAHCTBEHHBIMH 00Opa3zaMu
0o0BeAMHSIET pazHble BUABI y4EOHON U TPYAOBOM JESTENBHOCTH, SIBISAETCS OAHUM U3 MPOGECCHOHATHHO
BAKHBIX KauyeCTB, MOSTOMY aKTyallbHa 3anada (OpMUPOBAHUS Yy OOYYAIOUIUXCA MPOCTPAHCTBEHHOTO
MBIILJICHHUS KaK PA3HOBUIHOCTU 0OPA3HOTO MBIILIEHUS — CYIIECTBEHHOIO KOMIIOHEHTA B MOJATOTOBKE K
MIPAKTUYECKON JEeSITENIHOCTH [0 MHOTUM HaIPaBJICHUSIM.

Ilenbp ocBoeHust mporpaMmbl yueOHOro Kypca «['eomerpusi» Ha 06a30BOM ypoBHE OOy4eHHUs —
o0mieo0pa3oBaTenbHOE M OOMIEKYIBTYPHOE pa3BUTHE OOydaroImIUXcsl depe3 oOecreueHrne BO3MOXKHOCTH
IpUOOPETEHUS U UCIOJIb30BaHUs CUCTEMAaTHUECKUX F'€OMETPUUECKUX 3HAHUHN U IeHCTBUH, crienupUUHBIX
reOMETPUH, BOZMOKHOCTH YCIIEHUTHOTO MPOI0JDKEHUsT 00pa30BaHuUs MO0 CHELUATbHOCTSAM, HE CBSA3aHHBIM C
MPUKIIAJHBIM UCHOJIb30BAHUEM F€OMETPHUH.

[Iporpamma mo reoMeTpuu Ha 0a30BOM YpPOBHE MpeJHA3HAYeHA s OOy4yalomMXcs CpeaHen
IIKOJIbI, HE MCHBITHIBABIIMX 3HAYMTEIbHBIX 3aTPYAHEHUH HAa YPOBHE OCHOBHOTO OO0IIEro oOpa3oBaHUS.
Taxkum oOpa3om, oOyyaromuecst Ha 6a30BOM YpOBHE JOJDKHBI OCBOUTH OOIIME MaTeMaTHUECKUE YMEHUs,
CBSI3aHHBIE CO CHENM(UKON reoMeTpur U HEOOXOIUMBbIE JUIS KU3HU B COBpeMeHHOM obmiectBe. Kpome



3TOT0, OHU UMEIOT BO3MOKHOCTh M3YyYHTh F€OMETPHUIO 0oJjiee TIIyOOKO, €CIU B JAajbHEUIIeM BO3HUKHET
HE00X0IMMOCTh B TEOMETPUUYECKHUX 3HAHUAX B MTPOPECCUOHATBHON 1A TEILHOCTH.

JIoCTIDKEHHME eI OCBOCHHUS MPOrPaMMbl 00ECIICUNBACTCS PEIICHHEM COOTBETCTBYIOMIMX 3a/1ady.
[TpuopureTHbIMH 3amauaMu OcBoeHHsI Kypca «['eomerpum» Ha 06a3oBom ypoBHe B 10—I11 kiaccax
SBIISIFOTCSI:

e (opMupOBaHHE MPEACTABICHUS O TEOMETPHH KaK YacTH MHUPOBOHW KYJIbTYPHI U OCO3HaHHUE €&

B3aMMOCBSI3U C OKPYXKAIOIIUM MUPOM;

e (opMupOBaHHE MPEICTABICHUSA O MHOTOTPAHHUKAX M TeNaX BpAIICHUS KaK O BayKHEHIINX
MaTEeMaTHYEeCKUX MOJICNIAX, TO3BOJSIIOIIMX ONUCHIBAaTh W H3Yy4aThb pasHbIe  SIBICHHS
OKPYKaIOIIEro MHpa;

e (opMupoBaHHE YMEHHS pAaCMO3HABaThb Ha YePTEXKaX, MOJEIIX W B pEATbHOM MHpE
MHOTOTPaHHUKH U TeJla BPAIICHUS;

® OBJIAJICHWE METOJAaMH PEUICHHS 33/1a4 Ha IMOCTPOCHUS Ha M300paKCHUSX NMPOCTPAHCTBEHHBIX
duryp;

e (opMupOBaHHE yMEHHS ONEPUPOBATH OCHOBHBIMHU TMOHITHSIMH O MHOTOTPDaHHUKaX M Telax
BpaIleHNs U X OCHOBHBIMH CBOWCTBaMU;

® OBJIAJICHUE ATOPUTMAMH PENICHUS OCHOBHBIX THIIOB 33/1a4; (opMHUpOBaHUE YMEHUS TIPOBOTUTH
HECJIOXKHBIE JIOKa3aTeJIbHbBIE PACCYXKICHHS B XOJIE PEIICHHs CTEPEOMETPHUECKHX 3a/1ad U 33734
C TMIPaKTHYECKUM COJICp)KaHHEM;

® Da3BUTHE HMHTEIUICKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH OOYyJaromIuxcs, MO3HABATEIHHOM
aKTHBHOCTH, UCCIIEOBATENbCKUX YMEHUH, KPUTHYHOCTH MBIIIUICHHS;

e (QopmupoBaHne (QYHKIMOHATBHOW TPAMOTHOCTH, PpEJICBAaHTHOH T'EOMETPHU:  YMEHHE
pacmo3HaBaTh TPOSBICHUS TEOMETPHUYECKUX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTECH B
PEANTBbHBIX KU3HEHHBIX CUTYalUAX U MPH U3yYEHUH APYIUX y4eOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCHMOCTEHl M 3aKOHOMEPHOCTEH, (OPMYyIHpPOBaTh MX HA S3bIKE T'€OMETPUH M CO3/aBaTh
reOMETPUYECKHEe MOJENN, HMPUMEHSATh OCBOCHHBIM T€OMETPUYECKHI ammapar Ui pelIeHHs
NPaKTHKO-OPHEHTHPOBAHHBIX  3aJad, HHTEPIPETUPOBATH M  OICHHBATH  IIOJy4EHHBIC
pE3yNIbTaTHI.

OtnnunTenbHONW 0COOCHHOCTBIO MPOIPAaMMBI SIBIISIETCS] BKIIOUCHHE B KypC CTEPEOMETPUH B HaJaje
ero M3y4eHWs 3a/a4, peIIacMbIX Ha ypPOBHE HHTYMTHUBHOTO IIO3HAHHS, W ONpEICIEHHBIM 00pa3om
OpraHM30BaHHas padoTa HAJ HUMH, YTO CIIOCOOCTBYIOT PAa3BHTHUIO JIOTMYECKOTO M IPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIHPYET TPOTEKAaHHE WHTYUTHBHBIX IIPOLIECCOB, MOTHUBHPYET K JalbHEUIIEMY
U3Y4YCHUIO TpeIMeTa.

[TpeanouTenne oTaaéTCs HATISTHO-KOHCTPYKTHBHOMY METOY OOY4eHHs, TO €CTh TEOPETHYECKUE
3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-TPAKTHYECKOH IesTenbHOCTH. PasButne
IPOCTPAHCTBEHHBIX MPEACTABICHUN Y yYallUXcs B Kypce CTEPEOMETPHH MPOBOIMTCS 3a CUET PEIICHHS
3ajad Ha CO3JlaHME MPOCTPAHCTBEHHBIX OOPa30B M 3aJady Ha OMNEpPUPOBAHME MPOCTPAHCTBEHHBIMHU
oOpazamu. CoznaHue obOpasa MPOBOJUTCA C ONOPONW Ha HArJSAHOCTb, a ONEpUpOBaHHE 00pa3oM — B
YCIOBHSX OTBJIEYEHHUS OT HArJISIHOCTH, MBICIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COJepKAHMUS.

OcHoBHBIE cojep:kaTenbHble TMHUN Kypca «['eomerpum» B 10—11 xiaccax: «MHOTOrpaHHUKWY,
«IIpsiMble ¥ TMJIOCKOCTH B HpocTpaHcTBe», «Tema BpameHus», «Bekropel M KOOpAWHATHI B
npocTpaHcTBe». POpMUpPOBaHME JIOTMUECKUX YMEHUH pachpenenseTcs He TOJBKO IO COJepKaTeIbHbIM
JIMHUSM, HO U 10 rojaM 0O0y4eHHs Ha ypOBHE CpeHero o01iero o0pa3oBaHusl.

Copnepxanne 0o0pa3oBaHHs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yJbTaTaM OCBOEHHUS pabodeit
IpOrpaMMbl, paclpesieN€éHHbIM 10 TrojaM o0O0y4eHHus, CTPYKTYPUPOBAaHO TaKUM oOOpa3oM, 4YTOObI



OBJIQJIECHUE TEOMETPUYECKUMH IIOHATUSMHU M HABBIKAMU OCYLIECTBIISUIOCH IIOCJIEJOBATENIbHO MU
IIOCTYIaTENIbHO, C COOIIOACHUEM NPUHLHUIA IIPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHHUS BKIIIOYAINUCH B
OOIIyI0 CHCTEMY I€OMETPHUYECKHX INPEACTABICHUN 00ydaromuxcs, pacmmpsis u yrayomnss e€, obpasys
IIPOYHBIE MHOKECTBEHHBIE CBSA3U.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJTIAHE

Ha usyuyenue reomerpun otBoautcs 2 daca B Hegento B 10 knacce u 1 yac B Henento B 11 kiacce,
BCEro 3a JiBa rojia ooyuenus - 102 yueOHbIX yaca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcHoOBHBIE TIOHATHSI cTepeoMeTpuu. Touka, mpsiMasi, IJIOCKOCTh, HpocTpaHcTBO. [lonste 06
AKCMOMAaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anmHOe pacnosiokeHrue NOpsIMbIX B MPOCTPAHCTBE: IEPECEKAIOIIMECA, NapaluielibHbIE U
CKpeluBaromuecs npsamele. [lapanienbHOCTh OPSAMBIX M IDIOCKOCTEH B IMPOCTPAHCTBE: Napalie/IbHbIC
MPSAMBIE B IPOCTPAHCTBE; MAPAIIIETBHOCTD TPEX MPSAMBIX; MAPAIIIETLHOCTh NIPSAMOM U TNIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YIrOJ MEXAY MPSAMBIMU B MpOCTpaHCTBE. [lapamienbHOCTh MIOCKOCTEM:
MapajielbHble MUIOCKOCTH; CBOMCTBA MNapauleibHbIX IHIOCKOCTel. IIpocreiiline MpoCTpaHCTBEHHBIE
(urypsl Ha TUIOCKOCTHU: TE€Tpa’ip, KyO, mapauiesenuIe/l; TOCTPOEHNUE CEUCHHI.

[TepieHAMKYNAPHOCTh MPSIMON W IJIOCKOCTU: MNEPHEHIUKYISPHBIE MPSAMBIE B MPOCTPAHCTBE,
NpsAMBIE MAPAJUIETbHBIE U MEPICHANKYIAPHBIE K IIOCKOCTH, MPU3HAK MEPHEHAUKYISIPHOCTA NPSAMOUA U
IJTOCKOCTH, T€OpPEMa O MPSAMOW MEPHNECHIUKYIIPHON IUIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YrOJ MEKIY
MpsIMOM M IUIOCKOCTBIO; JBYI'PAHHBIA YIOJI, JJMHEHHBIM yroJ JABYrpaHHoro yria. llepnenmukynsp wu
HAKJIOHHBIE: PACCTOSTHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHME OT MPSIMOM JI0 TJIOCKOCTH, MPOEKIUS
burypel Ha TIOCKOCTh. [lepmeHANKYISIpHOCTh TUIOCKOCTEW: MpPH3HAK MEPHEHANKYIIPHOCTH JIBYX
mrockocteil. Teopema o TpEX MeprneHIUKYIIIpax.

MHOrorpaHHUKHU

[ToHsiTHE MHOTOTPAaHHWKA, OCHOBHBIC 3JIEMEHTHl MHOTOTPAHHHMKA, BBIMYKJbIE W HEBBITYKIIbIE
MHOTOTPaHHUKH; pa3BEPTKa MHOTOrpaHHUKA. [Ipu3Ma: N-yrojapHas npusma; rpaHd U OCHOBAHHUS IIPU3MBI;
mpsiMasi W HAKJIOHHAs TpHU3Mbl; OOKOBas W TIOJHAs TIOBEPXHOCTh Tpu3Mbl. [lapamnenenumnen,
NPSAMOYTOJIbHBIN Tapajuienenunen W ero cBoWctBa. [lupamupa: N-yronbHas nupaMuaa, TpaHd U
OCHOBaHHME MUPaMHIbl; OOKOBAs 1 MOJIHASI IOBEPXHOCTh MUPAMHU/IBI; IPABUIIbHAS U yCeUEHHAs THpaMU/Ia.
DJIEeMEHTHI TPU3MBbI U TupaMuibl. [IpaBuiIbHBIE MHOTOTPAHHUKH: TOHATHE MPABUIBHOIO MHOTOTPAHHUKA;
MpaBWibHAas NpU3Ma W TMPaBUJIbHAS NUpPaMKA; NpaBWIbHAs TPEYroJibHas MUpamMuja W TMPaBUILHBIN
terpadap; ky6. IlpencraBineHne o TPaBWIBHBIX MHOTOTPAHHHMKAX: OKTadAp, MOJCKAdAp M HKOCAdIP.
CedeHust MpU3MbI U TUPAMHU/IBI.

CumMeTpusi B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSIMOM, MIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B MUpaMUIaX, Mapajijiejenurneaax, NpaBuIbHbIX MHOTOTpaHHUKAX.

Borunicnenue 5J€MEHTOB MHOTOTPAaHHHMKOB: pEOpa, AuaroHanu, yriabel. Ilinomans O0koBOA
MMOBEPXHOCTH M TIOJIHOH IMOBEPXHOCTH MPSIMOM IMPU3MBI, TUIONIAJb OCHOBaHHH, TeopeMa O OOKOBOH
MMOBEPXHOCTH TPAMON Tmpu3Mbl. [lmomane OOKOBOW TMOBEPXHOCTH M IOBEPXHOCTH IPABUIIBLHOMN
MUpaMHIbl, Teopema O Iulomanu yceuéHHoi mnupamuibl. [lonstue o6 o006béMe. OOBEM HUpPAMUIBL,
MPU3MBI.

[TogoGHble Tena B mpocTpaHcTBe. COOTHOIICHHUS MEXAY IUIOMIAIIMU MOBEPXHOCTEH, 00bEMaMu
IMOJIOOHBIX TEII.

11 KJIACC

Tesna Bpamenus

[unuuapuyeckass  MOBEPXHOCTb,  OOpa3yioliMe  LWIMHAPUYECKOH  TOBEPXHOCTH,  OCh
HWIMHAPUYECKON MoBepXHOCTH. LIMIMHIpP: OCHOBaHUS M OOKOBas MOBEPXHOCTh, 0Opa3yromias U OCh;
TUI0IIA/Jb OOKOBOH M MOJHOM MOBEPXHOCTH.



KoHnueckass noBepxHOCTh, 00pa3yrole KOHUYECKONW MMOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKOU
noBepxHocTd. KoHyc: ocHOBaHMe W BepuIMHa, oOpasylomias ¥ OCh; IUIONIaJb OOKOBOH M MOJHOM
MOBEPXHOCTHU. Y CEUEHHBINA KOHYC: 00pa3ylolie U BBICOTA; OCHOBAaHHS U OOKOBAst MOBEPXHOCTb.

Coepa u map: HeHTp, paguyc, JMaMeTp; IJIOMab NOBEPXHOCTH cdephl. Bzaumuoe pacnosnoxeHue
cepsl U IIOCKOCTH; KacaTeIbHas INIOCKOCTh K cepe; IIoImanb cepsl.

N300paxenue Ten BpaleHus Ha INIOCKOCTH. Pa3BépTka HMINHAPA U KOHYyCA.

KomOuHanmu Ten BpamieHWs W MHOTOTPAaHHUKOB. MHOTOTpPaHHUK, OMHMCAHHBIH OKOJO CcQepsl,
cdepa, BMcaHHAsi B MHOTOTPaHHUK, WM TEJIO BPAIICHHSL.

[Tonste 06 06véme. OcHOBHBIE cBOMCTBA 00bEMOB Tei. Teopema 00 00bEME MPAMOYIOJIBHOTO
napaJuienenunesna u ciaeactsus u3 He€. O0bEM nunnHApa, Konyca. O0BEM Imapa U mIomanb chepsl.

[Tono6Hble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXAY IUIOMIAJIIMU MOBEPXHOCTEH, 00bEMaMU
MOJ0OHBIX Tel.

Ceuenust nunuHApa (MapajieibHO M MEPHEHIUKYISIPHO OCH), CEYEHMs KOHyca (MapaiienbHoe
OCHOBAHUIO U MPOXOJsIlee Yepe3 BEPILNHY), CEUEHUs I1apa.

BekTopbl M1 KOOpAUHATHI B IPOCTPAHCTBE

Bexrop Ha muiockocTy U B mpocTpancTBe. CloKeHNe U BBIYUTaHHE BEKTOPOB. Y MHOKEHHE BEKTOpa
Ha uucio. PasnoxkeHne BekTopa Ho TpEM HEKOMIUIAaHAPHBIM BeKkTOpaM. [IpaBmwiio mapamienenunena.
Pemrenne 3amad, cBsA3aHHBIX C MPUMEHEHHEM IPABWI JAEUCTBUM ¢ BekTOpaMu. [IpsMoyronbHas cucrema
KoopauHaT B mpocTtpaHncTBe. Koopaunare! Bekropa. [Ipocreiiime 3agauyu B KOOpAMHATAX. YTOJI MEXIY
BekTopamu. CKansipHO€ MpOU3BEeHHE BEKTOPOB. BhruncieHne yrioB Mex1y IpsIMbIMU U TUIOCKOCTSIMH.
KoopauHaTHO-BEKTOPHBIN METO/ NPH PELICHUH T€OMETPUUECKUX 3a/1ad.



IINIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE  pe3yibTaThl OCBOCHUS MporpaMmbl  yuyeOHOro mpeamera «MaremaTuka
XapaKTepU3YIOTCS:

I'paxxnanckoe BocMTaHue:

c(OPMHUPOBAHHOCTHIO TPAXKTAHCKON TO3HIMHA OOYYaOMIErocss KaK aKTUBHOTO M OTBETCTBEHHOTO
YJI€Ha POCCHICKOTO OOIIECTBa, MPEACTABICHUEM O MaTeMaTHYEeCKHMX OCHOBaX (YyHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, SBICHUH, IPOLEAYP TPAKIAHCKOTO 001IecTBa (BEIOOPHI, ONIPOCHI U TIP.), YMEHHUEM
B3aUMO/ICHICTBOBATH C COIMAIIbHBIMUA MHCTUTYTAMH B COOTBETCTBHH C MX (DYHKIIUSIMHU U HA3HAUYCHUEM.

IMaTpuoTHYecKkoe BOCIUTAHME:

c(OPMUPOBAHHOCTBIO POCCUHCKON TpakJaHCKON HMIEHTUYHOCTH, YBAXKEHUS K MPOLIJIOMY H
HACTOSIIIEMY POCCHICKOW MaTEMAaTHKH, LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUSIM POCCHUUCKHX
MAaTEMAaTUKOB U POCCHMCKOW MAaTeMaTHYECKOW IIKOJIbI, K MCHOJIb30BAHUIO ATUX JOCTUKEHUN B JIPYTHX
HayKax, TEXHOJIOTHUAX, Chepax IKOHOMHUKH.

JyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHUEM JYXOBHBIX IIEHHOCTEH POCCHUUCKOrOo Hapoja; chOPMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUsA, 3THYECKOTO MOBEIEHUS, CBA3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM AOCTHKCHUW HAYKU U
JESTEHFHOCTBIO YUEHOTO; 0CO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHHUE YCTOWYHUBOTO OYyIIIETo.

JcTeTnYeCKOe BOCIIUTAHME:

ACTETUYECKMM OTHOIIEHUEM K MHUpPY, BKJIIOYasl 3CTETUKY MATEMaTUYECKHUX 3aKOHOMEPHOCTE,
00BEKTOB, 3a/lady, PEIICHUH, PACCYKIECHUW;, BOCIPUUMYUBOCTBIO K MATEeMaTHYECKUM aCIIEKTam
pa3IMYHBIX BUIAOB UCKYCCTBA.

dusnyeckoe BOCIUTAHHE!

c(hOpMUPOBAHHOCTBHIO YMEHHS MPUMEHSATh MAaTEMAaTUYECKHE 3HAHWS B WHTEpEcax 3I0POBOTO M
0e3omacHOTO 00pa3za >KM3HU, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 370pPOBBIO (370pOBOE IHTAHUE,
cOalaHCUPOBAHHBIA PEXKUM 3aHATHH W OTIbIXa, PEryispHas (pU3ndecKas aKTHBHOCTH); (U3HUYECKOTO
COBEPIICHCTBOBAHMS, IIPU 3aHATUSX CIIOPTUBHO-0310POBUTEIBHOM JAEATEIBHOCTHIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYIOJIIOOUS; MHTEPECOM K pas3iudHbIM cdepam
npodeccHOHANbHON JEeSTeNbHOCTH, CBS3aHHBIM C MaTEeMaTUKOW W €€ NPUIIOKEHUSIMH, yMEHUEM
COBepIIaTh OCO3HAHHBIA BBIOOp Oymymiedl mpodeccun U pearTu3OBHIBATH COOCTBEHHBIC >KH3HEHHbBIC
IUIaHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHUYeCKOMY OOpa30BaHUIO W CaMOOOpa30BaHMIO Ha
MPOTSHKEHUU BCEH KM3HU; TOTOBHOCTBIO K AKTHBHOMY YYacTHIO B PEIICHUH MPAKTUYECKHX 3a/1a4
MaTeMaTU4YeCKON HaIpaBJICHHOCTH.

IK0JIOrHYecKoe BOCIUTAHHE:

cOPMUPOBAHHOCTHIO ~ DKOJIOTUYECKOW  KYAbTYphl, TMOHMMAaHHEM  BIMSHHS  COIMAJIbHO-
HKOHOMMYECKUX MPOIIECCOB HA COCTOSIHME MPUPOJHON M COIMAIBHOMN Cpefbl, 0CO3HAHUEM TI00aIbHOTO
XapakTepa JKOJIOTHUECKUX MpoOJieM; OpHeHTalueld Ha NpPUMEHEHHE MaTeMaTHUeCKUX 3HaHUW JUis
pelieHus 3a1ad B 00JacTH OKpY)KAroIlel cpefpbl, MIaHUPOBAaHUS MOCTYNKOB M OIIEHKH UX BO3MOKHBIX
MOCJIEICTBUH JUISI OKPYXKAIOIIEN CPEBI.

I{leHHOCTH HAYYHOI'O NO3HAHUSA:

c(hOPMUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pPa3BUTH
HAayKH U OOIIECTBEHHOW MPAKTUKH, TOHMMaHHWEM MaTeMaTH4YeCKOW Haykh Kak cepbl denoBedYecKOn
JEATEIIbHOCTH, ATAINlOB €€ Pa3BUTUS U 3HAYMMOCTH JUIA PA3BUTHS LIMBUIIM3ALMU; OBJIAJICHUEM S3bIKOM



MaTeMAaTUKX M MaTeMaTU4YeCKOW KyJIbTypOM KaK CpEICTBOM IIO3HAHUA MHUpPA; TOTOBHOCTBIO
OCYLIECTBJIATh IPOCKTHYIO U UCCIIEI0BATEIBCKYIO IEATEIbHOCT MHIUBUYAJIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATHI

MeranpeaqMeTHbIe pe3yJabTaThl OCBOCHHS MHpPOrpaMMbl y4eOHOro mpeamera «MaTeMaTHKay
XapaKTEpPU3YIOTCSl OBJIAJCHUEM YHUBEPCAIbHBIMU MO3HAGAMENbHBIMU OClCMBUIMY, VHUBEPCANbHLIMU
KOMMYHUKAMUSHBIMU OUCMBUAMU, YHUBEPCATLHLIMU PERYISAMUSHBIMU OCUCEUSMU.
1) Vuusepcanvuvie noznasamenvHvle Oeticmeusi, obecneuugarom Gopmuposanue OaA308blx
KOCHUMUBHLIX ~NPOYEeCcco8 00y4arouwuxcs (oceoenue Memooo8 NOZHAHUS OKpYxHCarowe20 Mupa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayull, yMeHut pabomams ¢ ungopmayueti).
Ba3oBble 1ornyeckue geiicTBus:
® BBIABJIATH U XapaKTCPU30BATh CYHICCTBCHHBIC IMMPU3HAKU MAaTCMAaTUUYCCKUX 06T)€KTOB, HOHSITI/II>'I,
OTHOIIEHUH MEXAy MOHATUAMHU; (OPMYJIUPOBATH OIpPEAEIeHHs] TOHATHI; YCTaHaBIMBAThH
CYILIECTBEHHBbIN MPU3HAK KJIacCU(PUKAIIMN, OCHOBAHUS JUIsl 0000OIIEHUS U CpaBHEHUS, KpUTEPUU
MIPOBOJMMOTO aHAIM3a;
® BOCIPUHUMATH, (OPMYIMPOBATH M TNPeoOpa3oBBIBaTh CYXKACHUS: YTBEPAUTEIbHBIE U
OTPULATCIIBHBIC, CIUHUYHBIC, YHACTHBIC U 061111/1e; YCJIOBHEBIC,

® BBIABJIAATH MAaTEMATUYCCKHUEC 3aKOHOMCEPHOCTHU, B3aMMOCBA3ZW U IIPOTHUBOPCUUA B (baKTaX,
JaHHBbIX, Ha6J'IIO)IeHI/I$IX n YTBCPKIACHUAX npeaiaraTtb KpUTCPUHU JJIA BBISIBJICHU S
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;
e JleNaTh BBIBOABI C MCHOJb30BAHUEM 3aKOHOB JIOTMKH, JECIAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH TT0 aHAJIOTHH;

® IIPOBOJUTH CaMOCTOSTENBbHO J0Ka3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEP)KICHHH (MpsMble U OT
MPOTUBHOT0), BBICTpaWBaTh AapryMEHTAIMIO, MPHUBOJUTH MPUMEPhl M KOHTPIPHUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYX/ICHUS U BBIBOJIBI;

e BBIOMpaTh crnoco® pemieHUs yueOHOW 3ajaud (CpaBHUBATh HECKOJBKO BApUAHTOB pEIICHUS,

BbIOMpaTh HanboJiee MOAXOASMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIEHHBIX KPUTEPUEB).
Ba3oBble nccienoBarebCcKHe NeliCTBHA:
® ICIIOJIb30BAaTh BONPOCHl KaK MCCIEA0BATENbCKUI HMHCTPYMEHT MO3HaHUS; (POpMyIHpoBaTh
BOMNPOCHL, (UKCUPYIOUIUE MPOTUBOpEUnE, MpoOJeMy, YCTaHaBIMBaTh HCKOMOE M JaHHOE,
(dbopMHUpOBaTh TUNIOTE3Y, APTYMEHTHUPOBAThH CBOIO MO3ULINIO0, MHEHHE,

® [POBOJUTH CAMOCTOSITEILHO CIUIAHMPOBAHHBIN SKCIIEPUMEHT, UCCIIEJOBAHUE 110 YCTAHOBIICHUIO
OCOOCHHOCTEl MaTeMaTH4eCKOro OOBEKTa, SIBICHHUS, MPOIEcCa, BBISBICHUIO 3aBHCHUMOCTEH
MeXIy 00OBEKTaMHU, SBICHUAMU, TIPOIIECCAMU;

® CaMOCTOATEIbHO (QOpPMYIHPOBATH O000OIIEHHS W BBIBOABI IO pe3yabTaTaM IPOBEIEHHOTO
HaOIIOICHUS, UCCIIEOBAHMSI, OIIEHHUBATh JOCTOBEPHOCTh MOTYUYEHHBIX PE3yJIbTAaTOB, BBIBOJOB U
0000I11IeHMI;

® [POrHO3MPOBATh BO3MOKHOE Pa3BUTHUE IMPOIECCA, & TAKKE BBIJBUraTh MPEIIOJIOKEHUS O €ro

Pa3BUTUHU B HOBBIX YCIIOBHSIX.

Padora ¢ undopmanueii:

® BBIABIATH ACPUIUTH WHPOPMAIUHU, NAHHBIX, HEOOXOAMMBIX JUIsI OTBETa HA BOMPOC W JUIS

pelieHus 3a1a4uu;



2)

BbIOMpaTh  WMHGPOpPMANMIO M3  HCTOYHUKOB  PA3IUYHBIX  THIIOB,  aHAJM3UPOBATb,
CHCTEMaTH3UpPOBaTh M MHTEPIPETUPOBATh HWHPOPMALMIO DPA3IUYHBIX BHIOB U  (GOpM
MIPECTABIICHHUS;

CTPYKTYpUpPOBaTh HH(OpPMAIHIO, TMPEACTABIATh €€ B PA3IUYHBIX (PopMax, WILIIOCTPUPOBATH
rpaduyuecKy;

OILICHUBATh HAAEKHOCTH HH(OPMAIMH IO CAMOCTOSTENIEHO CHOPMYITHPOBAHHBIM KPUTECPHUSIM.
Vuusepcanvuvle KoMMyHuKamueHvle Oelicmeus, obecneuusarom cQOpMUpoSaHHOCmy

COUUAIbHBIX HABbLIKO6 O6yllai0bbﬂtx€fl.

Oo0menue:

BOCIIPMHUMATh U q)OpMy.HI/IpOBaTL CYXXACHHA B COOTBCTCTBHUHU C YCIIOBUAMU U LECTIAMU O6HIGHI/I$[;
SICHO, TOYHO, I'PaMOTHO BBIPpAXXaTb CBOIO TOYKY 3pCHHA B YCTHBIX M MHUCBMCHHBLIX TCKCTAax,
JIaBaTh MOSICHEHMSI 110 X0y PELICHUS 3a/1a4i, KOMMEHTHPOBATh IIOJIyYEHHBIN PE3YyJIbTaT;

B XO0Je OOCYXAEHHs 33JaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOil TeMbl, MPOOIEMBI,
pCHIaCMOﬁ 3aaa4M, BBICKA3bIBATH MACHU, HALICJICHHBIC HA IMOUCK PCHICHUA; COIMMOCTAaBJIATh CBOU
CYXKACHHA C CYXXIACHUAMU JAPYIrUX YHYACTHHUKOB AMajiora, O6Hﬂpy>KI/IBaTI> pasiinyue U CXOACTBO
TO3UIIHIA; B KOPPEKTHOH (hopMe popMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHIIS,
NpEACTABIATE PE3YJIbTAThl PCUHICHUA 3adadyd, OKCICPUMCEHTA, HWCCICAOBAHHA, IIPOCKTA,
CaMOCTOSITEJIbHO  BBIOMpaTh (opMaT BBICTYIUIEHHS C Y4€TOM 3aJad MPE3CHTAluu U
0COOEHHOCTEH ayIUTOPUH.

CorpyaHunuecTno:

MOHMMAaTh ¥ WCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW WM HHIMBHIYaTbHOH pPabOTHI TPHU
pemieHNr Y4eOHBIX 3alav, NPUHUMATh IeIb COBMECTHOW JEATEIFHOCTH, IUIAHHUPOBATH
OpraHU3aII0 COBMECTHOW pabOTHI, pachpenessTh BHIBI paOOT, TOTOBAPUBATHCS, OOCYXIATh
MPOIIeCC M pe3yibTaT pabOThI; 0000IaTh MHEHUS HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B TPYNIOBBIX ¢opmax padboTel (00CyXIeHHs, OOMEH MHEHHH, «MO3TOBBIC
IITYPMBI» W WHBIC); BBIIOJHATH CBOIO YacTh PabOTHl M KOOPAWHUPOBATH CBOW JICHCTBHSI C
JIPYrUMH YICHAMH KOMaHJbI; OIICHMBATh KayeCTBO CBOETO BKJIAga B OOMUI TPOJYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

3) Vnusepcanvuvie pecyrisamusHble Oelicmsus, 00ecneuusaom @GOopMUpoOSaHUe CMbLCIO08bIX

YCMAHOB0K U HCUSHERHBLIX HABLIKOE JTUYHOCMU.

Camoopranuszanmsi:

COCTaBIIATH IUIAaH, AITOPUTM PEIICHHUs 3a/1a4M, BEIOUPATh cioco0 perieHus ¢ yuéTom
HUMEIOIIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTUPOBATh U KOPPEKTUPOBATH
BapUaHTHI pelIeHUH ¢ y4€TOM HOBOM HH(OpMALIHHL.

CaMOKOHTPOJIb:

BJIaJIeTh HABBIKAMU I103HABATEJIbHON pedaeKcHM Kak OCO3HAHUS COBEpIIAEeMbIX ACUCTBUI U
MBICIMTEIBHBIX  IPOLECCOB, HUX pe3yiabTaToOB; BIAJeTh CHOCOOAMH  CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YNIbTAaTa PELIEHUS MAaTEMATUYECKOH 3a/1a4H;

IIPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IIpM PpELIEHMM 3aJayd, BHOCHUTH
KOPPEKTHUBBI B JIEITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HallIEHHBIX OLINOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OILIEHUBATh COOTBETCTBHE Pe3yibTaTa IeJId U YCIOBUSAM, OOBSICHATh IPUYMHBI JOCTHKEHUS UIH
HEIOCTIKEHUS  pe3yJabTaTOB  JEATENbHOCTH, HAXOJUTh  OWIMOKY, JaBaThb  OLIEHKY
pUOOPETEHHOMY OTIBITY.



HPEIMETHBIE PE3YJIBTATbBI

10 KJIACC

OnepupoBaTh NOHATUAMU: TOUKA, IpsAMasi, INIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPHUHU U CIIEICTBUS U3 HUX IIPU PELIEHUH T€OMETPUUYECKUX 3a/1ad.

OnepupoBaTh NOHATUSAMU: NAPAJLIEIbHOCT U MEPIEHANKYISIPHOCTD MPSMBIX U IUIOCKOCTEH.

KnaccugumnuposaTs B3aMMHOE PacIOIOKEHHUE PSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh HOHATUAMU: JIBYTPaHHBIN YroJl, FPaHU JABYTPAHHOTO Yriia, peOopo JABYTPaHHOIO YIiia;
JIMHEMHBIN yroj ABYTPAHHOTO yrija; rpajyCHasl Mepa JIBYrPaHHOIO yIJia.

OnepupoBaTh NOHATUSMU: MHOTOI'PAHHUK, BBINYKJIBIM U HEBBITYKJIbI MHOIOTPaHHHUK, 3JIEMEHTbI
MHOTOTpaHHUKA, IPAaBUIIbHBI MHOTOTPaHHHUK.

PacniozHaBaTh OCHOBHBIE BHIbl MHOTOTPAHHUKOB (IMpaMuja; MpU3Ma, MPSIMOYTOJIbHBIN
napajuiesienumne, Kyo).

KnaccuguimpoBare MHOTOIpaHHUKH, BbIOMpasi OCHOBAaHMS JJS KJIAacCU(pHUKAMU (BBIIYKJIbIE U
HEBBINYKJIbIE MHOTOTPaHHUKHU; IpPaBUIbHBIE MHOTOTPAHHUKH; NpSIMblE W HAKJIOHHBIE MPU3MBI,
napajuieNenune/sibl).

OnepupoBaTh MOHATUAMH: CEKYIIas MIIOCKOCTh, CE4€HHE MHOTOTPAaHHHUKOB.

OOBICHATH MPUHITUTIBI TIOCTPOCHUS CEUCHHH, UCTIOB3YSI METOJI CIIE/IOB.

Crpouth ce4eHHUs] MHOTOI'PaHHUKOB METOJIOM CJIEAOB, BBIIOJHSATE (BBIHOCHBIE) IJIOCKUE YEPTEHKHU
13 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaxoXXIEHHE TE€OMETPHUYECKHX BEIMYMH MO 00pasliaM WU alropuTMam,
IIPUMEHSS U3BECTHBIC AHAJTUTUYECKUE METOBI IIPH PEIICHUN CTaHJAPTHBIX MAaTEMaTHYECKHUX 3a1ad Ha
BBIYHCIICHUE PACCTOSTHUN MEXAY ABYMs TOYKAaMH, OT TOUKHU 10 IPSIMOM, OT TOYKHU 10 TUIOCKOCTH, MEXKIY
CKPEILHBAIOIIAMHUCS MPSIMBIMH.

Pemate 3amaunm Ha HAaxOXAEHUE TEOMETPUYECKMX BEJIMYMH 10 00paslaM WId alropurMam,
IIPUMEHSSI U3BECTHBIC AHAJTUTUYECKUE METOBI IIPH PEIICHUN CTaHJAPTHBIX MAaTEMaTHYECKHX 3aJad Ha
BBIYMCIICHUE YIJIOB MEXAY CKPEIIMBAIOLIMMUCS IMPSAMBIMH, MEXKIY NPAMONH M IUIOCKOCTBIO, MEXAY
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbruncnare 00bEMBI M IUIOLAAM TOBEPXHOCTEH MHOTIOIpAaHHMKOB (NpU3Ma, HUpaMHuaa) ¢
IpUMEHEHHEeM (OpMy; BBIYMCIATh COOTHOLICHHS MEXIy IUIOIIAJIMHM IOBEpXHOCTEH, 00BbEéMaMu
110100HBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUAMM: CUMMETPHUS B IPOCTPAHCTBE; LEHTP, OCh U INIOCKOCTb CUMMETPUU;
LIEHTP, OCh U IUNIOCKOCTh CUMMETPUU (PUTYPBI.

W3BnekaTb, mpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH HHGOPMALMIO O MPOCTPAHCTBEHHBIX
reoMEeTpUYECcKUX (PUrypax, NpeaCcTaBICHHYIO Ha YepTeKaxX U pUCYHKaX.

[IpumMensaTh reomMerpuyeckue (pakThl A1l PEIIEHUs] CTEPEOMETPUUECKUX 3a/1ad, MPearoaraliinx
HECKOJIBKO LI1aroB peleHus, eclid YCIOBUS IPUMEHEHH 3a/1aHbl B SIBHOU (opMme.

[IpuMeHATh NpOCTENIINE MPOrPaMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBbI
IIPU PELICHUN CTEPEOMETPUUECKUX 3a1ad.

IIpyBoMTE IpHUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEHW B IPUPOJE U KM3HH, PACIO3HABATH
IIPOSIBJIEHUE 3aKOHOB '€OMETPUU B UCKYCCTBE.

IIpyMeHATH MOJIydeHHBIE 3HAHMS HA MPAKTUKE: aHAJIM3UPOBATh PEAJIbHBIE CUTYAllUH U MPUMEHATH
M3yYeHHbIE TOHATHS B IPOLECCE MOMCKAa PELICHHs MaTeMaTW4ecku C(HOPMYIHPOBAHHOM MPOOIEMBI,
MOJEIUPOBATh pEajbHbIE CHUTyallUM Ha S3bIKE T'€OMETPUHU, MCCIEN0BATh IIOCTPOEHHBIE MOJENH C
UCTOJb30BAHUEM TE€OMETPUYECKUX TOHATHM M TeopeM, ammapaTa aireOphl; perarh NpakTH4YecKue
3aJ1a4, CBSI3aHHBIE C HAXOKJIEHUEM I€OMETPUUECKUX BEIINYMH.



11 KJIACC

OnepupoBaTh MOHATHUAMHU: IMIIMHAPHYECKAss TOBEPXHOCTh, OOpa3ylolue HIMHIPUYECKON
MOBEPXHOCTH; HWIMHAP; KOHUYECKas IMOBEPXHOCTb, O0Opa3yloline KOHUYECKOW MOBEPXHOCTH, KOHYC;
chepuueckas MOBEPXHOCTD.

PacriosznaBars Tena BpamieHus (IIMHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI NOJTYYEHUSI TEJl BpalllEHUsI.

KrnaccuduimpoBars B3auMHOE pacioioskeHre cepbl U MI0CKOCTH.

OmnepupoBaTh MOHATHAMHU: IIAPOBON CETMEHT, OCHOBAHHE CETMEHTa, BBICOTA CEIMEHTA; IIapOBOM
CIIO#1, OCHOBaHHE IIaPOBOTO CJI0SI, BRICOTA IIAPOBOTO CIIOS; IIAPOBON CEKTOP.

Bbraucnare 00BEMBI M TUIOMAAM TOBEPXHOCTEH TeN BpalleHHs, T'€OMETPHUYECKUX Tl C
MIpUMEHEHUEM (POPMYIIL.

OmnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BIUCAHHBIA B C(epy M ONUCAHHBIH OKOJO chepsr;
cdepa, BiMCcaHHAss B MHOTOTPAaHHHK HMJIH TEJIO BPAIICHUSI.

BBIUUCIATE COOTHOMIEHHS MEXK Ty TUTOIIA SIMH MTOBEPXHOCTEH 1 00BEMaMU TTOIOOHBIX TEII.

N3006paxkats n3ydaembie GUTYpPBI OT PYKH U C TPUMEHEHHUEM TPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BbInosiHATE (BBIHOCHBIE) TUIOCKUE YEPTEXHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (DUTYpP: BHUJI CBEPXY,
cOOKyY, CHH3Y; CTPOHUTB CEUSHHSI TEJI BPAICHHSL.

W3BnekaTh, WHTEPHPETHPOBATH ¥ MPeoOpa3oBBIBaTh WHGOPMAIMIO O MPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (PUTYpax, MPEICTaBICHHYIO Ha YepTekKaX U PUCYHKAX.

OmnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbInoyHATE 1EHCTBUS CIIOKEHUST BEKTOPOB, BBIUMTAHUS BEKTOPOB W YMHOXKEHHUS BEKTOpa Ha
YHCJI0, 00BICHITH, KAKUMH CBOMCTBAMHU OHM 00JIaNaroT.

[IpumeHsTH npaBUiIO Napasuieenunea.

OnepupoBaTh NOHSTHUAMU: JAEKAPTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJb BEKTODA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YroJll MEXKIy BEKTOpPaMH, CKaJIIpHOE MpPOU3BEICHHE
BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPBI.

Haxonuth cyMMy BEKTOPOB W TPOM3BEIACHHME BEKTOpPAa HAa YHCIO, YrOJd MEXAYy BEKTOpamH,
CKaJISIpHOE MPOMU3BECHIE, PACKJIabIBATh BEKTOP 10 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBath IJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CHCTEME KOOPIUHAT.

[IpumensaTh reomeTpudeckie GakThl A PELICHUS CTEPEOMETPUUYECKUX 3a/1ad, MPearoaraionux
HECKOJIBKO LIaroB PeleHus], €CIIU YCIOBUS MPUMEHEHUS 3a/IaHbl B IBHOU dopme.

Pemats npocreiiiiine reoMeTpuuecKre 3a1a4i Ha IPUMEHEHHE BEKTOPHO -KOOPAMHATHOTO METO/IA.

Pemath 3amaun Ha OKA3aTENbCTBO MAaTEMAaTHUYECKUX OTHOILIECHUI U HAXOXKJICHHE T€OMETPUUECKIX
BEITMYMH MO 00pasliaM WM ajiropuTMaMm, MPHUMEHSS H3BECTHBIE METOMAbI MPH PEUICHHH CTaHIIAPTHBIX
MaTeMaTHYeCKUX 3a/ay.

[IpuMeHsATh TpoCTeine MporpaMMHbBIE CPEICTBA U ANEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBbI
IIPU PELICHUU CTEPEOMETPHUECKUX 3aaY.

[IpuBoANTH TpUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B NpPUpPOJAE U JKU3HHU, paclo3HaBaTh
MIPOSIBJICHNE 3aKOHOB F'€OMETPUHU B HCKYCCTBE.

[IpuMeHsATH MOJTydeHHBbIE 3HAHUS Ha MPAKTUKE: aHAJIU3UPOBATh pPealbHble CUTYallud U IPUMEHSTh
U3yYeHHbIE TOHATHS B IpOLECCe MOMCKA PELICHHs MaTeMaTW4ecku C(HOpMYIHPOBAHHOM MPOOIEMBI,
MOJIEIUPOBATh pealibHble CUTYallMM Ha $A3bIKE TE€OMETPUH, HCCIIEA0BAaTh IOCTPOEHHBIE MOJIENIU C
UCTOJIb30BAHUEM TE€OMETPUYECKUX TMOHATHH M TeopeM, ammapaTa aiareOphl; pemiaTh MpaKTHUYECKUe
3aJ]auM, CBSI3aHHbIE C HAXOXKJAEHUEM F€OMETPUUYECKUX BETUYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N KosnuuyectBo 4yacos
DJIEeKTPOHHbIE
n| HammeHoBaHme pa3nesioB u (uudpossbie)
Kontpoasn IIpakTHYeck
/ | Tem mporpaMMsbI Bcero o0pa3oBaTe/bHbIEC
ble padoThI He padboTsbl
n pecypcsl
1 BBenenune B ctepeoMeTpuio 10
[IpsiMBbI€ M TIIIOCKOCTH B
9 MIPOCTPAHCTBE. 12 1
[TapamienbHOCTE IPSIMBIX U
IJIOCKOCTER
3 [lepnenuKyIApHOCTH 12
MPSAMBIX U INIOCKOCTEN
4 VYriel MeXAy OpSIMbIMU U 10 1
IJIOCKOCTSIMU
5 MHororpaHHuku 11 1
6 OO6BEMBI MHOTOTPAHHUKOB 9 1
7 [ToBTOpEHME: ceueHus, 4 1
PacCTOSIHHSA U YIJIbI
OBIIEE KOJIMYECTBO YACOB 68 5 0
I10 ITIPOTPAMME




11 KJIACC

Ne| KoJsnyecTBo yacoB
DJIEeKTPOHHbBIE
HaumeHoBaHue
(uudpossbie)
Il | Ppa3aejioB U TeEM Kourpoububl | IIpakTHyecku
Bcero o0pa3oBaTejibHbBIE
/ | mporpammsI € padoTbl € padoTbI
I pecypchl
Tena Bpaienus 12
O0bEMBI TEN ) 1
Bexkrops! n
3 KOOPJIMHATHI B 10 1
MIPOCTPAHCTBE
[ToBTOpEHME,
4 o00o01enue, 7 1
CUCTeMaTH3aIus
3HaHUU
OBUIEE KOJIMYECTBO
YACOB I1O0 34 3 0
I[TPOT'PAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
s KosmmyecTBo yacoB
Jar
Konr IIpak a
" Tema ypoka poJb THEC U3y
/ Bcero HbIE KHe YeH
1 pador | padoTr | yg
bl bl
OcHOBHBIE TIOHITHS
CTEPEOMETPHUH: TOUKA, TIpsMasi,
TUIOCKOCTB, IIPOCTPAHCTBO.
[IpaBuna n3obpaxeHus Ha 1 04.0
PUCYHKaX: U300paxeHus 9.20
IJI0CKOCTEH, MapasiebHbIX 23
MPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3ka
[TonsTus: nepecekaromumecs 09.0
IJIOCKOCTH, TepeCeKaronInecs 1 9 2 0
npsiMasi ¥ IJIO0CKOCTh
23
[TonsTus: nepecekaromecs 11.0
IJIOCKOCTH, TEePECEeKaIOIINecs 1 9 2 0
npsiMasi ¥ II0CKOCTh
23
3HAKOMCTBO C
MHOTOTpaHHUKaMH, 16.0
n300pakeHNE MHOTOTPAaHHHUKOB 1 9.20
Ha PUCYHKaXx, Ha 93
MIPOEKIIMOHHBIX YePTEKaX
HavaneHbie cBenenus o kyoe u
MUpaMU/Ie, UX Pa3BEPTKH U 18.0
1
Mozenu. CedeHuns 9.20
MHOTOTPaHHUKOB 23
HauanbHble cBenieHus 0 Ky0e u
NUpaMUIIE, UX PA3BEPTKU U 23.0
1
Mozenu. CeueHus 9.20
MHOTOTPaHHUKOB 23




ITonsaTHEe 00 AaKCUOMATUYECKOM

IIOCTPOEHUU CTEPEOMETPHUU: 25.0
AKCHOMBI CTEPEOMETPUU U 9.20
CIIEACTBUS U3 HUX 23
[TonsiTHE 00 AKCHOMATUYECKOM
MOCTPOCHHUH CTEPEOMETPHUH: 30.0
AKCHOMBI CTEPEOMETPUU U 9.20
CJIEACTBUS U3 HUX 23
[Tonsatue 06 akcCHOMaTHYECKOM
MMOCTPOCHUU CTEPEOMETPUH: 02.1
AKCHOMBI CTEPEOMETPUHU U 0.20
CJIEZCTBUS U3 HUX 23
[Tonsatue 06 akCHOMATHIECKOM
MMOCTPOCHUH CTEPEOMETPHH: 07.1
AKCHOMBI CTEPEOMETPUH U 0.20
CJIEACTBUS U3 HUX 23
B3anmHoe pacrnonoxeHue
MPSIMBIX B IPOCTPAHCTBE:! 09.1
HepECEKAOIINECS '
P ’ 0.20
napajuieNibHbIe U 93
CKpPEILMBAOIIKECS PSIMbIE
[TapaniensHOCTh NPSMBIX U
TJIOCKOCTEH B MPOCTPAHCTBE: 141
napasuieNbHbIe MPSMbIC B 0 2 0
MIPOCTPAHCTBE; MapaIeIbHOCTD 223
TPEX MPSIMBIX
[TapaniensHOCTh MPSMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE: 16.1
[TapannensHOCTH IPSIMOIL U 0.20
MIJIOCKOCTH 23
VYTi1bl ¢ cOHanpaBiIEHHBIMU 21.1
CTOpPOHAMHU 0.20

23




VYrois MexX 1y IpsMBIMU B

23.1

MIPOCTPAHCTBE 0.20
23
VYroa Mexay nIpsMbIMU B 06.1
IIPOCTPAHCTBE 1.20
23
[TapannenbHOCTh MIOCKOCTEN: 11.1
napajuieJIbHbIE TUIOCKOCTH 1.20
23
CBoiicTBa mapayieIbHBIX 13.1
IJI0CKOCTEHN 1.20
23
[Ipocreitmme
MIPOCTPAHCTBEHHbIE (PUTYPHI HA 18.1
MIJIOCKOCTH: TETPAdIP, KYO, 1.20
napajuieJenuIe;| 23
[MocTpoenue ceveHuid 20.1
TPOCHHE CEUCHUI
P 1.20
23
I EHME CCYEHUI 251
OCTPOEHHE CEUCHUIA
P 1.20
23
KonTtposnpHas paboTa 1o Teme
"[IpsiMble ¥ TIIIOCKOCTH B 27.1
npocTpanctse. [lapanmienbHOCTh 1.20
MPSMBIX U IJIOCKOCTEH" 23
[eprieHAUKYIAPHOCTH MPSMON
U MJIOCKOCTH: 02.1
NIEPIIEHIUKYJIIPHBIE IIPSIMBIE B 2.20
IIPOCTPAHCTBE 23
[Ipsimbie mapasienbHbIe U 04.1
MePIEeHIUKYIIPHBIC K 5 2 0

IIIIOCKOCTH

23




[IpsiMble napajuieabHbIEC U

09.1
MEPICHIUKYISIPHBIC K
P P 2.20
TJIOCKOCTH
23
[Ipu3Hak nepnesauKyIspHOCTH 111
MPSIMON U TJIOCKOCTH 2.20
23
[Ipu3Hak nepnesauKyIspHOCTH 16.1
MPSIMON U TJIOCKOCTH 2.20
23
Teopema o npsimoit 18.1
MEePIEHIUKYISIPHON IJIOCKOCTH 2.20
23
Teopema o mpsimoit 23.1
MePIEHIUKYISIPHON TJIOCKOCTH 2.20
23
Teopema o mpsimoit 25.1
MEePIEHIUKYIISIPHON TJIOCKOCTH 2.20
23
[lepnieHIUKYNIAp U HAKIOHHBIE:
paccTosiHue OT TOYKH 0 08.0
IIJIOCKOCTH, PACCTOSTHUE OT 1.20
MPSMOM JI0 TIJIOCKOCTH 24
[lepnieHTIUKyNAp M HAKIOHHBIE:
paccTosiHue OT TOYKH JI0 13.0
IIJIOCKOCTH, PaCCTOSTHUE OT 1.20
MPSAMOM JI0 TIJIOCKOCTH 24
[lepnieHIUKyYNAp M HAKIOHHBIE:
paccTosiHue OT TOUYKHU J0 15.0
MJIOCKOCTH, PACCTOSIHUE OT 1.20
MpsIMOM JI0 MIIOCKOCTH 24




[lepnieHquKyIIsIp U HAKJIIOHHBIE:

paccTosiHue OT TOYKH J0 20.0
IJIOCKOCTH, PACCTOSIHUE OT 1.20
MPSIMOM JI0 MJIOCKOCTH 24
VYTIBl B IPOCTPAHCTBE: YOI 22.0
MEXTy MPSMOMN U TIII0CKOCTBIO 1.20
24
JIByrpaHHbIN yroJ, JTUHEHHbIN 27.0
YTOJI IBYTPAaHHOTO yIJia 1.20
24
JIByrpaHHbIN yroJ, JTUHEHHbIN 29.0
YTOJI IBYTPAHHOTO yIJia 1.20
24
[lepnenuKyIApHOCTH
TUTOCKOCTEH: PU3HAK 03.0
MEPIEeHIUKYIIPHOCTH JBYX 2.20
MJI0CKOCTEH 24
[TepieHAMKYISAPHOCTH
TJIOCKOCTEH: TIPU3HAK 05.0
MePIEHNKYIISIPHOCTH BYX 2.20
IJI0CKOCTEH 24
[lepnieH TUKYIAPHOCTD
TJIOCKOCTEH: IPU3HAK 10.0
MEePIEHUKYIIIPHOCTH JIBYX 2.20
IJI0CKOCTEM 24
Teopema o Tpéx 12.0
MePIeHIUKYIIApax 2.20
24
Teopema o Tpéx 17.0
NIEPIEHIUKYIIIpax 2.20
24
Teopema o Tpéx 19.0
NIEPIEHIUKYIIIpax 2.20

24




KonTtponsHast pabota o Temam

"IlepneHIMKYISIPHOCTD HIPAMBIX 24.0
u wiockocTe" u "Yriel Mexay 2.20
IPSIMBIMU U IUIOCKOCTSIMH" 24
[ToHsiTHE MHOTOTPAHHUKA,

OCHOBHBIE 3JIEMEHTHI 26.0
MHOTOTPAaHHUKA, BBITYKJIBIC U 5 2 0
HEBBITTYKJIbIC MHOTOTPaHHUKY; 24
pa3BEpPTKAa MHOTOTpaHHHUKA

[Ipu3ma: n-yronpHas npusma;

T'PaHU ¥ OCHOBAHUS IMPU3MEI; 02.0
npsiMasi ¥ HaKJIOHHASI IPU3MBEI; 3.20
O0KOBas U MOJIHAS TOBEPXHOCTh 24
TIPU3MBI

[Tapannenenunen,

MIPSIMOYTOJTHHBIN 04.0
napajuieJIeuIe]] ¥ €ro 3.20
CBOICTBa 24
[Tupamuga: n-yroapHas

nMpamuia, TpaHd U OCHOBAaHUE

MUpaMU/Ibl; O0KOBAsI U TTOTHAS 09.0
MMOBEPXHOCTh MUPAMHU/IBI; 3.20
MpaBUJIbHAS U YCCUEHHAS 24
nupamuaa

[IpaBubHBIE MHOTOTPAHHUKH:

MOHATHE MPABUIBHOTO

MHOTOTpaHHUKA; TIPaBUIIbHAS 11.0
npu3Ma U MpaBuIbHas 3.90
MMpaMuia; IpaBUIbHAsS 24

TpeyroJyibHasi MUpamMuia u
MIPAaBUIIBHBIN TETpasip; KyO




IIpencrasnenue o NpaBUIBHBIX

MHOTOTPAaHHHUKAX: OKTadIp, ;628
JOJIEKadAp U HKOCAIP.
24
CuMMeTpHs B IPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIIEHO
TOYKH, IPSAMOU, IIJIOCKOCTH. 18.0
DneMEeHTbl CUMMETPUH B 3.20
MUpaMHIax, 24
napajuiesieumne/1ax,
MTPABWJIBHBIX MHOTOTPAaHHUKAX
Brruncienue 3neMeHToB 23.0
MHOTOIPaHHUKOB: p&Opa, 3 2'0
JMArOHAJH, yTJTbI
24
[Tmomane 6oxkoBO#
MOBEPXHOCTH U MOJHOU
MMOBEPXHOCTH MPSMOM TTPU3MBI, 01.0
TIJIOIIAThb OCHOBAHUH, TEOpeMa 4.20
0 OOKOBOi TTOBEPXHOCTH 24
NPAMOUN MPHU3MBbI
ITmomans 00KOBOI
MTOBEPXHOCTU U IOBEPXHOCTH
MPaBUIILHON TTUPAMUIbI, 06.0
TeopeMa O IUIOMAIu OOKOBOM 4.20
MMOBEPXHOCTU YCEUEHHOU 24
MU PAMHU/IBI
KonTtponbHas paboTa o teme 08.0
"MHororpaHHuKu" 4.20
24
[onsTre 06 06BEME 130
4.20
24
N 15.0
O0BEM TUpaMHUIBI
4.20
24

OO0BEM TUpaMHUIBI




20.0

4.20
24
.. 22.0
OO0BEM TTUpaMHUIBI 4.20
24
. 27.0
OO0BEM TTUpaMHUIBI 4.20
24
. 29.0
OO6BEM MpU3MBI 4.20
24
. 04.0
OO6BEM MTPU3MBI 5,20
24
. 06.0
O06BEM TTPU3MBI 5.90
24
KonTtponbHas padoTa o teme 11.0
"OO0BEMBI MHOTOTPAaHHHUKOB" 5.20
24
[ToBTOpEeHue, 0600IICHNE
CHCTEMAaTHU3aIUs 3HAHU. 13.0
[TocTpoenue ceueHuii B 5.20
MHOTOTPaHHUKE 24
[ToBTOpEHUE, 0000IIICHNE
CHCTEMAaTH3aIUs 3HAHUH.
Brrunciienue paccTosHui: 18.0
MEXIY ABYMSI TOUKaMH, OT 5 2 0
TOYKH /IO MPSMOH, OT TOUKH 10 2'4

IIOCKOCTH, MCKIY
CKPCUIUBAOIIUMUCS ITPAMBIMU

Hroropas KOHTPOJIbHasA pa60Ta

20.0




5.20

24
[ToBTOpenue, o6o0IICHNE
CUCTEMAaTU3als 3HAHUMN.
Beruncnenue yrios: Mexnay 25 0
CKPEILMBAIOIUMHUCS MIPSIMBIMH, 1 5 2 0
MEXY IPAMOM ¥ TJIOCKOCTBIO, 2'4
JIBYTPAHHBIX YIJIOB, YIJIOB
MEXAY MIIOCKOCTSMHU

OBIIEE KOJIMYECTBO YACOB 68

[10 ITTPOI'PAMME




11 KJIACC

N Kosau4yecTBo yacoB
DJIeKTPOHHBbIE
Jara P
I KonTpousb ungposbie
Tema ypoka Bceer I[IpakTuyec H3y9eHH
/ HbIE o0pa3oBaTe/ibH
0 Kue padorbl | A
I padoThI ble pecypchl
Cdepa u map: meHrp,
aJnyC, TUaMeTp;
Pazny P 1 04.09.20
TIOMIA/Ib IOBEPXHOCTH 23
cdepbl
B3anmHoe pacnionoxenue
cdepbl ¥ TIOCKOCTH;
dep 1 11.09.20
KacaTebHasl INTOCKOCTh K 23
chepe; uiomaas chepsl
N3obpaxenue chepsl,
miapa Ha MIOCKOCTH. 1 18.09.20
Ceuenus mapa 23
Huwmaapuyeckas
MTOBEPXHOCTb,
obOpazyromue
IAJTUHIPHIECKOM 1 25.09.20
MMOBEPXHOCTH, OCh 23
UMIMHAPUYECKON
MTOBEPXHOCTHU
Hunuaap: ocHOBaHUS U
O0KOBas MOBEPXHOCTb,
oOpa3ymolas 1 ocCb; 1 02.10.20
miomans OOKOBOU U 23
MIOJIHOM MOBEPXHOCTH
N3o0paxkenne nunuHapa
Ha II0cKocTH. Pa3Béprka
uunHapa. Cedenus
HUIHHPA (TI0CKOCTHIO, 1 09.10.20
NapajuIeIbHON WIN 23

MEePIEeHIUKYIIPHON OCU
IHH]IPA)




Konnueckas noBepXHOCTb,
oOpa3yrine KOHUIeCKOU

IIOBEPXHOCTHU, OCh U 16.10.20
BEpILIMHA KOHUYECKOM 23
MTOBEPXHOCTH
Konyc: ocHoBanue u
BeplIrHa, oOpasyromias u
PHIHHE, 05pasyIomaA 23.10.20
OChb; TUIOIIAb OOKOBOM 1 93
ITOJTHOW ITOBEPXHOCTH
VY ceu€HHBIN KOHYC:
00pa3syrolue U BhICOTA;
pasyio ’ 09.10.20
OCHOBaHUS U OOKOBas 23
MTOBEPXHOCTh
N3006paxkenue koHyca Ha
IJI0CKOCTH. Pa3zBépTka
KoHyca. CeyeHus KoHyca
MJI0CKOCTBIO
( 9 16.10.20
napauiesbHOM 93
OCHOBAaHUIO, U
IJIOCKOCTBIO, MPOXOASIICH
4yepe3 BEepIITUHY)
KombOunarus Ten
BpalleHus U 23.10.20
MHOTOTPaHHUKOB 23
MHOrorpaHHuk,
OTIMICAHHBII OKOJIO CEPHI;
ctepa, BIMCaHHAS B 06.11.20
MHOTOTPaHHUK WUJIU B TEJIO 23
BpallleHUS
[Tonsatue 06 00bEME.
OcHOBHBIE CBOIICTBA 13.11.20
00BEMOB Ten 23
O0BEM MIMHApa, KOHyca 20.11.20
23
OO0BEM 1m1apa u mIoIaIh
27.11.20

cepsl

23




IToxoOHEIE TENA B
MIPOCTPAHCTBE.
CoOTHOIIIEHUS MEKTY

04.12.20

IUIOIIAISIMU 93
MOBEPXHOCTEH, 00BEMAMHU
IMOJOOHBIX TE
KoHnTposabHas padora no
temaM "Tena Bpamenus" u 11.12.20
"O6beMsI TeT" 23
BexTop Ha MJIOCKOCTH U B

p 18.12.20
IIPOCTPAHCTBE

pocTp 23

CnoskeHne 1 BEIYATAaHUE
25.12.20
BEKTOPOB
P 23
VYMHOKeHHe BEKTOpa Ha
- P 08.01.20
YUCII
24
Pasnoxenne BekTopa 1o
TpEM HEKOMIUJIAHAPHBIM 15.01.20
BekTOopam. IIpasuio 5 4' '
napajuiesienume/a
Pemenne 3amau,
CBSI3aHHBIX C
22.01.20
MIPUMEHEHHEM TPABHII 24
JEUCTBUI C BEKTOpaMHU
[IpsiMmoyroipHas cuctema
KOOP/JMHAT B
IIPOCTPAHCTBE.

PocTP 29.01.20
Koopaunats! BekTOpa. 24
IIpocreiimme 3anaun B
KOOpJAMHATAX
YT0oa MexX Iy BEKTOpaMH.

CkansipHO€ pou3BE/ICHUE 05.02.20
BEKTOPOB 24
BrrunciieHue yriioB Mex

" o 12.02.20

MPpsAMBIMHA U IIJIOCKOCTAMUA

24




KoopannatHO-BEKTOPHBIN

METO/1 IIPU pELIEHUN 19.02.20
FEOMETPUUYECKHX 33]1a4 24
KoHnTposabHas padora no
TeMme "BekTopsl 1
P 26.02.20
KOOPJIMHATHI B ”
npocrpaHcTee”
[ToBTOpEenue, 060061IEHNE
W CUCTEMAaTH3alys 3HaHUH.
OcHoBHBIE (QUTYPBHI, 04.03.20
(bakThl, TEOPEMBI Kypca 24
TUTAHAMETPU U
[ToBTOpeHue, 0600IICHNE
MU CUCTEMAaTH3aIys 3HAaHUH.
OcHoBHBIE QUTYPBHI, 11.03.20
(bakThl, TEOPEMBI Kypca 24
TUTAHUMETPUHT
[ToBTOpEeHue, 0600IICHNE
M CUCTEMAaTH3aIns 3HaHUH.
18.03.20
3agauu IIaHUMETPHUH U 24
METO/IbI KX PEIICHUS
[ToBTOpEeHue, 0600IICHNE
U CUCTEMAaTH3anus 3HAHUH.
01.04.20
3a1auM MIAHUMETPUN U 24
METO/IbI MX PEIICHUS
[ToBTOpEHUE, 0000IIICHNE
U CUCTeMAaTU3anus 3HAHUMN.
OcHoBHBIE QUTYpHI, 08.04.20
GbaxTbl, TEOpPEMBI Kypca 24
CTepeoMeTpUn
HTorosast KOHTPOJIbHAS
p P 15.04.20
abota
P 24
IToBTOpEHHE, 0000IIIEHIE
PEHHE, 22.04.20

U CHCTeMaTHu3alus 3HaHUH

24




OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34







YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHUAJIBI JUIS YYEHUKA

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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