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HHOACHUTEJBbHAA 3AIINCKA

PaGouas mporpamma yuebHoro Kypca «I'eomerpus» 6a30BOro ypoBHs it oOydarormxcs 10 —
11 xmaccoB paspaborana Ha ocHoBe DenepanbHOr0 TroOCYJapCTBEHHOTO 00pa3oBaTENbHOTO
CTaHJapTa CpeAaHero oOmero oOpa3oBaHUS, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
OPEeIbSIBISEMBIX K MaTeMaTUYecKOMy OOpa30BaHHIO, M TPaIULUN POCCHICKOrO0 00pa3oBaHUSI.
Peanuzanus nporpaMMbl 00€CIIeUMBAET OBJIAZICHUE KITFOUEBBIMUA KOMIIETEHIIMSIMU, COCTABISIOIIMMU
OCHOBY [UIsl CaMOpa3BUTHSI U HEMPEPHIBHOIO O0pa30BaHUSA, IIEJIOCTHOCTh OOILEKYIbTYPHOTO,
JUYHOCTHOTO U TIO3HABATEILHOTO PA3BUTUS JMYHOCTH 00YUArOIIUXCSI.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxkHocth yueOHOro Kypca TeOMETpUHM Ha YpOBHE CpelHero oOlmero oo6pazoBaHUs
00yCIIOBJICHA MPAKTUYECKOW 3HAYUMOCTHIO METAlPEIMETHBIX U TPEAMETHBIX PE3yJIbTaTOB
0o0y4eHHs TEOMETpUU B HAMPABICHUH JTUYHOCTHOIO PAa3BUTHS OO0yyarommuxcs, (OpMUPOBaHUS
(YHKIIMOHATBPHOW MAaTEeMaTHYeCKOH TPaMOTHOCTH, W3YYCHHUS JPYTHMX YYeOHBIX JAWCIIHILIAH.
PazBute y oOydaromuxcss NpPaBUIbHBIX TMPEJACTABICHUNA O CYHIHOCTH U TIPOUCXOKJICHUU
FeOMETPUUYECKUX a0CTpPaKIMii, COOTHOIICHHH PEATbHOTO M HACAIBHOT0, XapaKTepe OTPaKCHHS
MaTeMaTHUYeCKON HayKOW SIBICHUN M MPOIIECCOB PEalbHOTO MHUpPA, MECTE T'€OMETPUU B CHUCTEME
HAyK U POJIM MaTEeMAaTUYECKOTO MOJICIIMPOBAHKS B HAYYHOM TIO3HAHUH H B TIPAKTHKE CIIOCOOCTBYET
(bOpMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS YUAIIUXCS, a TAK)KE Ka4ECTB MBILUICHUS, HEOOXOJUMBIX
JUISL QIaNTalliid B COBPEMEHHOM OOIIIECTBE.

I'eomeTpus sBisiercs OAHUM M3 0a30BBIX MNPEIMETOB HAa YPOBHE CPEAHErO OOIIero
o0pa3zoBaHMs, TaKk Kak OOECIEeYMBAET BO3MOXHOCTh HW3YYEHHUS KaK JUCLUMIUIMH €CTECTBEHHO-
HAYYHOU HAIIPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MbllluIeHKHE, GOPMUPYEMOE NPU U3yUYE€HUU 00y4arOIIMMUCS OHATUHHBIX OCHOB
TEOMETPHUH M TOCTPOSHUM IEMOYKU JIOTHYECKUX YTBEPKACHUM B XOJE PEHICHUS T€OMETPUUYECKIX
3a/1a4, YMEHHE BBIIBUTATh W ONPOBEPraTh THUIIOTE3bI HEMOCPEACTBECHHO WCIOIB3YIOTCS TpU
pellIeHnH 3a7]a4 eCTECTBEHHO-HAYYHOTO 1IMKIIA, B YACTHOCTHU U3 Kypca (DHU3HKH.

YMeHHne OpUEHTHPOBATHCS B MMPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIACTAX
JesTeNbHOCTH 4YenoBeka. OpueHTaIMs 4eloBeKa BO BPEMEHHM M MPOCTPAHCTBE — HEOOXOIMMOe
YCJIOBHE €ro COIMAIBHOTO OBITHSA, (hopMa OTPaKEHUSI OKPY’KAIOIIETO MUPA, YCIOBHE YCHEIIHOTO
MO3HAHUS U aKTUBHOTO MpeoOpa3oBaHus AecTBUTEIbHOCTH. OnepupoBaHUe MPOCTPAHCTBEHHBIMU
oOpa3aMu OOBEIUHSET pa3HbIe BUJABI YYeOHOW M TPYIOBOW EATEIBHOCTH, SBISETCS OJHUM H3
po(hecCHOHANFHO BaYKHBIX KA4eCTB, TIOPTOMY aKTyallbHa 3ajadya (OpMUPOBAHUS y O0YyUarOIIUXCS
MPOCTPAHCTBEHHOTO MBIIUICHUS KaK Pa3HOBUIAHOCTH OOPA3HOTO MBIILIIEHUS — CYIIECTBEHHOTO
KOMITOHEHTa B TIOJIFOTOBKE K MPAKTHYECKON JAEITeIbHOCTH IO MHOTUM HampaBIeHUSIM.

[ens ocBoeHUs MporpaMMbl yueOHOTO Kypca «I'eomeTpus» Ha 6a30BOM ypOBHE OOyUECHHUS —
o0mieo0pa3oBareIbHOE U OOLIEKYJIBTYPHOE pa3BUTHE OOydaloUIuxcs Yepe3 oOecrneueHue
BO3MOXXHOCTH TPHOOPETEHUS M HWCIOJb30BAHUS CHCTEMAaTHYCCKHMX TEOMETPUUYCCKUX 3HAHUU |
IeicTBUH, crienn(UUHBIX TeOMETPUHU, BO3MOXKHOCTH YCIEIIHOTO MPOJOJDKEHUs 00pa3oBaHUs IO
CICIIHATEHOCTSIM, HE CBS3aHHBIM C IPUKJIAHBIM HCIIOIh30BaHHEM F€OMETPHH.

[IporpamMma o reomeTpun Ha 6a30BOM YPOBHE MpeAHA3HAUYEHA IS 00YUaIOIINXCs CpeIHen
IIKOJIbI, HE WCHBITHIBABIIMNX 3HAYMTEIBHBIX 3aTPYAHCHHA Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YpOBHE IOJDKHBI OCBOUTH OOIIHeE
MaTeMaTHYECKHe YMEHUS, CBSI3aHHBIC CO CICIH(PHKON Te€OMETPUN M HEOOXOJIUMBIC JIJIS JKU3HHU B
coBpeMeHHOM obOmiecTBe. KpoMe 3TOro, oHM MMEIT BO3MOXXHOCTh H3YYHUTh T'€OMETpHUIO Ooliee
NIyOOKO, €ClM B JIaJbHEHIIEeM BO3HUKHET HEOOXOJMMOCTh B TEOMETPUYCCKUX 3HAHUAX B
npohecCHOHANBEHOM NeSTeLHOCTH.

JlocTikeHne 1eNu OCBOSHHUS MPOTPaMMBbl 00€CTIEUMBACTCS PEIICHUEM COOTBETCTBYIOIIMX
3agad. [IpropureTHpIME 3a1ayaMu OCBOeHHUsI Kypca «['eomerpumn» Ha 6a3oBom ypoBHe B 10—11
KJ1accax SIBJISIOTCS:

(dhopMUpOBaHHE MPEACTABICHUS O TEOMETPUM KaK YaCTH MHUPOBOM KYJIbTYyphl U OCO3HAHUE
e€ B3aMMOCBSI3U C OKPYKAIOIIUM MUPOM;



¢dbopmMHpoBaHKE MPEJCTABICHUA O MHOTOIPAaHHMKAX M TeJaX BpalleHHs Kak O BaKHEHIINX
MaTeMaTHYECKUX MOJENSIX, MO3BOJISIONUX ONUCHIBATh U M3y4yaTh Pa3HbIC SIBICHUS OKPY>KaIOLIETO
MUDA;

¢dbopMHpOBaHHE YMEHHs paclio3HaBaThb Ha YEpTEXax, MOJENAX M B pPEaTbHOM MHUPE
MHOTOTPaHHUKU U Tejla BpalleHMUS,;

OBJIQJICHUE  METOJaMHU  pelleHHs 3aady  Ha  IOCTPOCHHs Ha  M300paKeHHAX
IPOCTPAHCTBEHHBIX (pUryp;

(bopMHpOBaHHE YMEHHs OIIEpUPOBATh OCHOBHBIMU MOHATUAMU O MHOIOIpDAaHHMKaX M Telax
BPALLEHUS U X OCHOBHBIMU CBOWCTBaMH;

OBIIQJICHUE AJITOPUTMAMU DELICHUS OCHOBHBIX THIIOB 3a7ay; (OPMHPOBAHUE YMEHHSA
IIPOBOJUTH HECIIOXKHBIE JOKA3aTeIbHbIE PACCYKACHUSA B XOJ€ PELICHUsI CTEPEOMETPUUYECKHUX 3a/1ad
Y 3aj]a4 C PAaKTUYECKUM COJIEP/KAHUEM;

pa3sBUTHE  UHTEJUIEKTyallbHBIX UM TBOPYECKHUX  CIOCOOHOCTEH  OoOydaromuxcs,
[I03HABATEJILHON aKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHUM, KPUTUYHOCTH MBIIIIJICHUS;

¢dopmupoBaHue (GYHKIMOHAJIBHONM TI'PAMOTHOCTH, PpEJIEBAaHTHOM T'E€OMETPUU: YMEHHE
pacrno3HaBaTh MPOSIBICHUS F€OMETPUUECKUX MOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEHN B peaslbHbIX
KU3HEHHBIX CUTYalUsAX U MPU U3YUYEHUH APYTHX yUEOHBIX IPEIMETOB, IPOSBICHUS 3aBUCUMOCTEH
U 3aKOHOMEPHOCTEH, (OPMYJIHpPOBATH WX Ha SI3BIKE T€OMETPUU W CO3/1aBaTh TI'€OMETPHUYECKHE
MOJENIM, MPHUMEHATh OCBOEHHBI T€OMETPUYECKUH ammapaT Julsl pPEUIeHHUs IMPaKTHUKO-
OpPUEHTUPOBAHHBIX 3aj[a4, MHTEPIIPETUPOBATh U OLIEHUBATD MIOJIyYE€HHBIE PE3YJIbTATHI.

OTnuuuTeNIbHOM 0COOEHHOCTBIO MPOrPaMMBI SIBJIIETCSI BKIIIOUEHHE B KYpC CTEPEOMETPUU B
Hayaje ero M3y4deHWs 3a/ay, PellaeMbIX Ha YPOBHE MHTYMTHBHOI'O IO3HAHUS, U OINpPENEIEHHBIM
o0pa3oM oOpraHu3zoBaHHas paboTa HajJ HUMM, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOIO U
IIPOCTPAHCTBEHHOT'O MBILIUIEHHUS, CTUMYJIMPYET NPOTEKAHUE UHTYUTUBHBIX IIPOLIECCOB, MOTUBHUPYET
K JajbHEeHIIeMy U3yUYeHHUIO IPEMETa.

[Ipennourenue oTAaércs HArISAHO-KOHCTPYKTUBHOMY METOAYy OOydeHus, TO €CTh
TEOPETUYECKHE 3HAHUS HMMEIOT B CBOEM OCHOBE UYBCTBEHHOCTb IIPEIMETHO-NPAKTUYECKOU
JeSITeNIbHOCTH. Pa3BUTHE MPOCTPAaHCTBEHHBIX MPEACTABICHUH Yy ydyaluxcs B Kypce CTEpeOMETpUn
NPOBOJIUTCS 3a CUET pelleHHs 3a/Jady Ha CO3JaHMe NPOCTPAHCTBEHHBIX OOpa3oB W 3ahay Ha
OlEpUpPOBAaHUE MPOCTPAHCTBEHHbIMU oOpa3amu. Co3naHue oOpa3a HpPOBOAUTCA C OMOpPOMl Ha
HarJsIIHOCTh, @ ONEpUpOBaHKE 00pa30oM — B YCIIOBHUSX OTBJICUYEHHUS OT HAIJISIHOCTH, MBICIIEHHOTO
M3MEHEHUS €ro UCXOJAHOTO COAepKaHUS.

OcHoBHBIE  conepkaTenbHble JMHUM  Kypca «l'eomerpum» B 10-11  kmaccax:
«MHuororpanHukmn», «IIpsMble M IUIOCKOCTH B IpocTpaHCTBe», «Tena BpameHus», «Bekropsl u
KOOpAMHATHl B MPOCTpPAaHCTBE». POPMUPOBAHUE JIOTUUECKUX YMEHHMM paclpenessieTcss He TOJIbKO
M0 COJEPKATEIbHBIM JIMHUSM, HO W TI0O TroJaM oOOydYeHHMs] Ha YpPOBHE CpEIHEro ooOIero
o0Opa3oBaHusl.

Copepxanue 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ysbTaTaM OCBOEHUS
paboueil mporpamMMsl, pacnpeAeaéHHbIM O rojam o0ydYeHHsl, CTPYKTYpUPOBAHO TaKUM 00pa3oM,
YTOOBI OBJIAZICHHE T€OMETPUUECKUMU MOHATUSAMU U HaBBIKAMHU OCYILIECTBIISUIOCH MTOCIIE0BATEIBHO
U TIOCTyNaTelbHO, C COONIOJIEHUEM NPUHIMUIA TPEEeMCTBEHHOCTH, 4YTOObI HOBBIE 3HAHUS
BKJIIOYAJIMCh B OOIIYI0 CHCTEMY T€OMETPHUYECKHX MpPEeICTaBICHUM 00yYaroIuXcs, paciiupss U
yriay6ssis e€, o0pasysi MpOYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3ydenne reomerpuu otBoauTcs 2 yaca B Henento B 10 knacce u 1 yac B Henenmio B 11
KJIacce, BCEro 3a JiBa roga o0ydenus - 102 y4eOHBIX yaca.

COILEPKAHUE YYEBHOI'O KYPCA
10 KUIIACC

Hp}lﬂ/lble U niockocmu 6 npocmpaHcnee



OcHoBHbIE TIOHATHS cTepeomeTpu. Touka, mpsmMasi, IIOCKOCTb, MpocTpaHcTBO. [TonaTue 06
AKCHOMAaTHYECKOM IMOCTPOECHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHH U CIIECICTBUS U3 HUX.

B3anMHOe pacronokeHue NpsMbIX B IPOCTPAHCTBE: IEPECEKAIOIIMECS, NapaJuICIbHbIE U
CKpeluuBamoIuecs mnpsMble. llapamienpHOCTs NpAMBIX W IUIOCKOCTEM B IPOCTPAHCTBE:
napajuleJbHblE IPSAMbIE B IPOCTPAHCTBE; NapalIeIbHOCTh TPEX NPSIMbIX; NAapAJUIEIbHOCTD IPSIMON
U IJIOCKOCTH. YTJBI C COHAIPAaBICHHBIMA CTOPOHAMH; YroJl MEXKAY NPSMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTh IUIOCKOCTEN: MapajuleNibHbIE TUIOCKOCTH; CBOMCTBA IMAapaUIENIbHBIX IIOCKOCTEH.
[Tpocreiimme mpocTpaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTH: TETpasp, KyO, mNapaiesenunen;
IIOCTPOCHUE CEUYCHUM.

[lepneHIUKYISPHOCTD NPSAMOM U MJIOCKOCTH: NEPIEHIUKYIISPHBIE MPSMbIE B IPOCTPAHCTBE,
IpsIMbIE TApaJUICNIbHBIE WM HNEPIEHIUKYJSIPHBIE K IUIOCKOCTH, NPHU3HAK IEPIEHIUKYJIIPHOCTU
IIPSIMOM U IUIOCKOCTH, TEOPEMA O HMPSMOM NEPIEHAUKYIISIPHON IUIOCKOCTU. YTIIbI B IIPOCTPAHCTBE:
yTOJI MEXIY NPAMOM M IUIOCKOCTBIO; IBYI'PAaHHBIA YroOJj, JIMHEHHBIA yroi JABYIPAaHHOTO yria.
[leprieHAuKyIsIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKU /0 IUIOCKOCTH, PAaCCTOSIHUE OT MPSIMOM 10
IUIOCKOCTH, MpOEKUUs (UIypbl Ha IUJIOCKOCTb. [leprneHAuKyIsIpHOCTh IUIOCKOCTEH: NpHU3HAK
MEPIECHANKYISIPHOCTH ABYX IUIOCKOCTEN. Teopema 0 TpEX MeprneHauKysapax.

Mnuoeoecpannuxu

[ToHsiTE MHOTOI'PaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAaHHMKA, BBIITYKJIbIE U HEBBIMYKIIbIE
MHOIOTPaHHMKH; pa3BEPTKa MHOrorpaHHuka. [Ipumsma: N-yronpHas npusma; IpaHd M OCHOBAHUSA
OpU3MBlL, NpsiMasi W HAKJIOHHAs MpuU3Mbl; OOKOBass U TIOJHAs IOBEPXHOCTb IPU3MBL
[Tapamenenunen, NpsAMOYIOJbHBIA Iapajiesienuie] U ero cpoicrtBa. llupammpa: N-yrosnbHas
nUpaMujia, TPaHW M OCHOBAaHHWE NHpPaMUbl; OOKOBas M IIOJIHAS IIOBEPXHOCTb IHPaMUJbI;
IpaBWIbHAasg M yCe4YE€HHas MHUpaMuAa. OJIEMEHTbl MpuU3Mbl M nupaMmuisl. [IpaBuibHbIE
MHOTOTPaHHUKHU: IOHSTHE IPaBWJIBHOIO MHOIOTPaHHMKA; IpPaBWJIbHAs IpH3Ma M IPaBUJIbHAS
nUpamMua; IpaBuibHas TPEyrojbHas NMUpaMuUIa U MpaBUIIbHBIN TeTpasap; kyO. IIpencraBnenue o
IPABUJIBHBIX MHOTOTPaHHHUKAX: OKTa’Ap, 10AeKa’Ap U ukocasap. CeueHus Npu3Mbl U TUPAMUJIBL.

CuMMeTpust B NIPOCTPAaHCTBE: CHUMMETPHUS OTHOCHUTENBHO TOYKH, MPSAMOW, IUIOCKOCTH.
DneMEeHThl CUMMETPUU B TMpaMuiax, NapauieJenuneiax, paBUIbHbIX MHOTOTpaHHUKAX.

Brruncnenue 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, auaroHanu, yrisl. [lnomans GokoBoit
MOBEPXHOCTU U MOJHOW MOBEPXHOCTH MPSMOM MPU3MBI, IJIOIIA b OCHOBAHUM, TeOpeMa 0 OOKOBOM
MOBEPXHOCTH TpsAMOM mpu3Mbl. [lnomans OGOKOBOWH MOBEPXHOCTH M TMOBEPXHOCTH MPaBUIIbHOU
NUpPaMU/JIbl, TEOpEMa O Iulomaan yceu€HHou nupaMusl. [lonstue 06 o6béMe. OOBEM MHUpaMubl,
IIPU3MBL.

[Tonobuble Tema B mpocTpaHcTBe. COOTHOIIEHUS MEXIy IUIOMAIAIMU TOBEPXHOCTEH,
00BbEMaMu MOJAOOHBIX Tell.

11 KUIIACC

Tena epawerus

Hunuaapuyeckass TMOBEPXHOCTh, OOpa3yoline IWIMHIPUYECKON TOBEPXHOCTH, OCh
WIMHAPUYECKOW MOoBepXHOCTU. LlumuHap: ocHoBaHUS M OOKOBas MOBEPXHOCTh, OOpasyromias U
0Cb; IJIOIIaJb OOKOBOW M MOJTHOW MOBEPXHOCTH.

Konnueckass moBepxXHOCTb, OOpasylole KOHHMYECKOW MOBEPXHOCTH, OCh M BEpIIMHA
KOHUYecKoi nmoBepxHocTH. KoHyc: ocHOBaHMe M BeplliMHa, 00pa3ylomias U OCh; MJIOMAAb OOKOBOM
U TIOJHOW TOBEPXHOCTHU. YCEUEHHBIH KOHYC: 0OpasyrolliMe W BBICOTa; OCHOBaHMA M OOKOBas
MOBEPXHOCTb.

Cdepa u map: HeHTp, paguyc, AMaMETp; IUJIOUIAAb IMOBEpXHOCTH chepsl. B3aummuoe
pacrnosoxeHue cepsl U IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; IIIoIab chepbl.

N300pakeHue Tes BpallleHUs Ha MII0CKOCTH. Pa3BEpTka uMHApa U KOHYycCa.

KoMOunanmu Ten BpalleHUss U MHOTOTPAaHHUKOB. MHOTIOIpaHHHUK, OINKCAaHHBIM OKOJIO
cdepsl; chepa, BOUCaHHAS B MHOTOTPAHHUK, HITH TEJIO BpPAIICHUS.

[Tonstue 060 o0vEMe. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00BEME
IpSMOYTOJIBHOTO TMapajuiesienunena u cueactsus uz Heé. O0vEM mmmHapa, Konyca. O0bEM 1mapa
U TUI0MAI6 ChEphI.



[TomoOuble Tema B mpocTpaHcTBe. COOTHOMICHUS MEXIy IUIOMAIIMU TIOBEPXHOCTEH,
00BéMaMHU ITOJOOHBIX TEI.

Ceuenuss mwiMHApa (MapajuieiIbHO U TMEPHEHIUKYJISPHO OCH), CEUYEHHS KOHyca
(mapaenbHOe OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPIINHY ), CeUeHUs I1apa.

Bexmopul u koopounamul 6 npocmpancmee

BexTop Ha miockocTH U B pocTpaHcTBe. Cl0KEeHUE U BHIYUTAHUE BEKTOPOB. Y MHOXKEHUE
BeKTOpa Ha uucio. Pa3znoxeHue BekTopa mo TpEéM HEKOMIUIaHApHBIM BekTopam. I[IpaBuio
napajuienenunena. Pemenue 3amay, CBA3aHHBIX C MPUMEHEHHEM NpPaBUI JEHCTBUI ¢ BEKTOpaMHU.
[TpsimoyronbHas cucreMa KoopauHaT B mpoctpaHcTse. Koopaunatel Bekropa. [Ipocreiinive 3agaun
B KOOpAHHaTaX. Yol Mexay Bekropamu. CKaliipHOE TPOU3BEIEHNUE BEKTOPOB. BhIunciienue yrios
MEXIy MOpPAMBIMH M  IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIM  METON MpH  pElIeHUU
FeOMETPUUYECKHX 3a/1a4.

INVIAHUPYEMBIE PE3YJIbTATBI
JINYHOCTHBIE pe3yJIbTaThl

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHS IpOrpamMmbl ydeOHOro mnpenmera «MaremaTuka»
XapaKTepU3YIOTCS:

I padsicoanckoe éocnumanue:

c(OPMUPOBAHHOCTHIO TPAKIAHCKOM TMO3UIMU  O0ydYarolmerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHICKOrO OOIIEeCTBAa, MPEACTABICHHEM O MAaTEeMAaTHYECKHX OCHOBAaX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBJICHUN, TMPOLELYyp TpakIaHCKOro oOIecTBa
(BBIOOpBI, ONPOCHI M TIP.), YMEHHEM B3aWMOJICHCTBOBATh C COIMAJBHBIMH HWHCTUTYTAMH B
COOTBETCTBUU C UX (PYHKIIMSIMHU U Ha3HAYCHHEM.

Ilampuomuueckoe socnumanue:

c(hOPMHUPOBAHHOCTHIO POCCUICKON TPakIaHCKON UICHTUYHOCTH, YBKEHUS K MPOILIOMY U
HACTOSIIIEMY POCCHICKOW MaTeMaTHKH, IICHHOCTHBIM OTHOIIEHHEM K JOCTHKEHHSM POCCHUHCKHX
MaTEeMaTHUKOB U POCCHICKOM MaTeMaTHMYeCKOM IIKOIbI, K HCIIOJBb30BAHUIO ITHUX AOCTH)KEHUU B
JPYTUX HAayKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

Jlyxo8Ho-HpascmeeHHo20 60CNUMAHUA:

OCO3HAaHHWEM JYXOBHBIX IIEHHOCTEM pOCCHHMCKOro Hapoja; c(GOpPMHUPOBAHHOCTHIO
HPABCTBEHHOTO CO3HAHMSI, dTHUYECKOTO TOBEIEHUS, CBSI3aHHOTO C MPAKTHMYECKUM NPUMEHEHUEM
JOCTIDKEHUH HAyKH W JICATEIIbHOCTHIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIAJa B IOCTPOSHHE
YCTOWYUBOTO Oy TIyIIEro.

Ocmemuueckoe eocnumanue:

ACTETMYECKUM  OTHOIIEHWEM K  MHpYy, BKIIOYas  OCTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3alad, peImeHHWd, pacCy)KICHHH; BOCHPUUMYHUBOCTBIO K
MaTeMaTHUYECKUM acCleKTaM pa3InIHbIX BHJIOB UCKYCCTBA.

Du3zuyeckoe socnumanue:

c(hOpPMHUPOBAHHOCTHIO YMEHHSI PUMEHSATh MaTEMAaTHUECKUE 3HAHUS B MHTEpecax 3JI0pPOBOTO
n 0Oe3omacHoro oOpas3a KWU3HH, OTBETCTBEHHOTO OTHOIIEHWS K CBOEMY 3JI0POBBIO (310pOBOE
nuTaHue, cOAaHCUPOBAHHBIM PEKUM 3aHATUN M OTHAbIXA, peryispHas (u3ndeckass aKTUBHOCTD);
(U3NIECKOTO COBEPIICHCTBOBAHUS, IPH 3aHATHUSIX CTIOPTUBHO-03/I0OPOBUTEILHON JACSITEITBHOCTEIO.

Tpyoosoe 6ocnumanue:

TOTOBHOCTBIO K TpPYAY, OCO3HAaHHWEM IICHHOCTH TPYAONIOOWS; WHTEPECOM K pa3IMIHBIM
chepam mpodecCHOHATBHON EATENBHOCTH, CBS3aHHBIM C MAaTeMAaTUKOW U €€ MPHIOKECHUSIMH,
YMEHHEM COBepIIaTh OCO3HAHHBIN BBIOOP Oymymier mpodeccnu M pearn30BBIBaTh COOCTBEHHBIC
KU3HEHHbIE IUIaHBl; TOTOBHOCTBIO M CHOCOOHOCTBIO K MaTeMaTHYeCKOMYy OOpa30BaHHUIO U
camMo00pa30BaHUIO Ha MPOTSHKEHUN BCEW JKM3HU; TOTOBHOCTBHIO K aKTHBHOMY YYaCTHIO B PEIICHUU
MPAKTUYECKHX 3a7a4 MaTeMAaTHIECKON HAPaBICHHOCTH.

Oxonozuueckoe socnumaHue:

c(OPMUPOBAHHOCTHIO SKOJIOTHYECKON KYJIbTYphl, MOHUMAHHEM BIMSHHS COLUAIBHO-
SKOHOMMYECKHUX IMPOLIECCOB HA COCTOSHUE MPUPOAHON U COLMAIbHOM Cpelbl, OCO3HAaHUEM



r7100aIbHOTO XapaKTepa IKOJOTHUECKUX MPoOJIeM; OpUEHTALIMEH Ha IPUMEHEHHE MaTeMaTHYeCKIX
3HAHUU A7 pelIeHusl 3aa4 B 00JaCTH OKpY KaloUIe cpelibl, IUIAaHUPOBAHMSI TOCTYIKOB M OIICHKU
UX BO3MOKHBIX MTOCIIEICTBUI IS OKPY>KAIOLIEeH CPeIbl.

Llennocmu nHayuno2o nosHanus:

Cc(OPMHPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKd U OOILIECTBEHHOW MPAKTUKU, MOHMMAHMEM MAaTeMaTH4eCKOW HayKu Kak cdepbl
4eJIOBEYECKOM NEesTeIbHOCTH, JTAloB €€ pa3BUTHS W 3HAYMMOCTH JUISI Pa3BUTHUS LUBWIN3ALINY;
OBJIAJICHUEM S3BIKOM MAaTEMAaTHKU M MaTeMaTHYECKON KyJbTYypOil KaKk CpeICTBOM MO3HAHUS MUPA;
TOTOBHOCTBIO OCYILIECTBIISATH MIPOEKTHYIO U HCCIEA0BATENbCKYIO AEITEIbHOCTh HHANBUAYAIBHO U B
rpymre.

MeTanpeuMeTHHe pe3yJbTarTbl

MeramnpeamMeTHble pe3yabTaThl OCBOCHHS MPOrpaMMbl yueOHOTO Ipeamera «MaTemaTukay
XapaKTepU3yITCs OBJIaJICHUEM YHHUBEpPCaIbHBIMU MTO3HABATEILHBIMU ICUCTBUAMU,
VHUBEPCATHHBIMA ~ KOMMYHHKATHBHBIMUA  JCUCTBHSMH, YHHBEPCATBHBIMU  PETYISTHBHBIMU
NEeNCTBUSIMMU.

1) Vuusepcanvuvie noznasamenvhule deticmsus, obecneuusarom Gopmuposanue 06a306bix
KOCHUMUBHBIX NPOYEecco8 00yuaruuxcsa (oceoenue mMemoo08 NOZHAHUS OKPYHCarowe20 Mupa;
npuUMeHeHUe 102UHEeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHutl pabomams ¢ ungopmayueti).

bazoBble sioruueckre AecTBUS:

BBISIBIIITh M XapaKTEPHU30BaTh CYIIECTBEHHBIC IPHU3HAKKM MAaTEMaTHYECKUX OOBEKTOB,
MOHSTH, OTHOUICHUH MEXIY MOHATUSAMU; (HOPMYIUPOBATH OMPEIECICHUS IOHATUH; yCTaHABIUBATh
CYUIECTBEHHBIN MpPHU3HAK KiacCH(UKAUM, OCHOBAHUS Uil OOOOIICHHUS M CPaBHEHHsS, KPUTEPUHU
MPOBOAMMOIO aHAJIN3A;

BOCIIPUHUMATh, (OPMYITHPOBaTh M MPEOOpa3OBHIBATh CYXACHUS: YTBEPAUTEIbHBIE U
OTpHUIaTeNbHbIE, EANHUYHBIC, YACTHBIE U OOIINE; YCIOBHEIE,

BBISIBIIITh MaTeMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W MPOTHBOPEYHs B (akTax,
JAHHBIX, HAOMIOACHUSX U YTBEPKACHUAX; TIpeIaraTh KpUTEPUH JJIs BBISBICHHS 3aKOHOMEPHOCTEH
Y IPOTUBOPEYHIA;

JieNaTh BBIBOABI C HCIOJIb30BAaHHWEM 3aKOHOB JIOTMKH, ACTYKTUBHBIX M HWHAYKTHBHBIX
YMO3aKIIOYeHUH, YMO3AKIIOYSHUH 110 aHAJIOTHH;

MPOBOAHUTH CAMOCTOSTENHHO JI0KA3aTeNbCTBA MATEMATHUECKUX YTBEPKACHHUM (MPSMBIE U OT
MPOTUBHOTO), BBICTPAaWBaTh aApPTyMCHTAIHIO, MPUBOJUTH TPHUMEPHI U  KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIE CY>KICHHSI U BHIBOJIBI;

BBIOMpATh CIIOCOO pelieHrs yuyeOHOM 3a/1auu (CpaBHUBATh HECKOJIIBKO BapHAHTOB PEIICHMUS,
BbIOMpATh HanOOJIee MOIXOAAINH ¢ YYETOM CaMOCTOATENBHO BBIACICHHBIX KPUTEPUEB).

bBasoBeie nccnenoBaTeabCKue IeHCTBHUS:

HCIOJIb30BaTh BOMPOCH KaK MCCIEN0BATENbCKHIM WHCTPYMEHT MO3HAHUs; (GOpMYyIUpPOBAThH
BOTIPOCHI, (UKCUPYIOIIME TPOTUBOpPEYNE, IPOOJIeMy, YCTaHAaBIMBATh HWCKOMOE W JIaHHOE,
(dbopMHpOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMIO, MHEHUE;

MPOBOJIUTh  CaMOCTOSITEIPHO  CIUIAHUPOBAHHBIA  DKCTIIEPUMEHT,  HCCIIEJOBAHUE  TI0
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro OObBeKTa, SBIEHHS, MpPOIEcCa, BbBIBICHUIO
3aBUCUMOCTEH MEXIy 00BEKTaMH, SIBICHUSIMH, TTPOIIECCAMH;

CaMOCTOSITENTbHO (hOPMYITUPOBaTh 0OOOIIEHUS M BBIBOJABI IO pe3ysIbTaTaM MPOBEAEHHOTO
HaOJFOICHNUs, UCCIIEIOBAHMS, OICHUBATh JOCTOBEPHOCTH MOJYYCHHBIX PE3yJbTaTOB, BBIBOJIOB U
0000I1IEHHI;

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BHTHE IPOIECCA, a TAaKXKE BBIIBUTATH MPEAIIOIOKEHUSI O
€ro pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora c undopmarmei:

BBISIBJIATH JCPUIUTHI MH(DOPMALIUU, TAaHHBIX, HEOOXOAMUMBIX JII OTBETA Ha BOMPOC W JJIS
pelleHus 3aauu;




BbIOMpaTh  MH(MOPMAIMIO U3  HMCTOYHUKOB  PA3IUYHBIX  THUIOB, AaHAJIW3MPOBATH,
CHUCTEeMAaTHU3UpPOBaTh W  HHTEPIPETHUPOBaThH HWHGOPMALMIO Pa3IUYHBIX BUAOB U GopM

NPECTAaBIICHHUS;
CTPYKTYPHPOBaTh MH(OPMALUIO, TIPEJICTABIATE €€ B Pa3IUUHBIX (opMax, WILTFOCTPUPOBAThH
rpaduvecKu;
OLICHMBATh HAJAEKHOCTh HHPOPMAIMM IO  CAMOCTOSTEIBHO  C(HOPMYITHPOBAHHBIM
KPUTEPHSIM.

2) Yuueepcanvuvie komMmyHukamugnvle Oelicmeus,  00ecneuusaom  coopmuposaHHocmy
COYUANBHBIX HABLIKO8 00YYAIOUUXCAL.

Oouienue:

BOCIPUHUMATh U (POPMYJIUPOBATH CYXKJIEHHS B COOTBETCTBUU C YCIOBHSIMH U LEISIMU
OoOLIeHUs; SCHO, TOYHO, IPAMOTHO BBIPAXATh CBOIO TOUKY 3PEHHS B YCTHBIX U IHCBMEHHBIX
TEKCTaX, JaBaTh MOSICHEHUS 110 X0y PELICHUs 3a/1a4i, KOMMEHTHPOBATh NOJIyYeHHBIA PE3yiIbTaT;

B XO0/1€ OOCYXJEHHUsS 3a/aBaTh BOIPOCH IO CYIIECTBY OOCYXIaeMOW TEMBI, MPOOJIEMBI,
pemiaeMoi 3aJayM, BBICKA3bIBaTh MJIEH, HALICJICHHbIE HA IIOMCK PELICHMS; COIMOCTAaBJISATh CBOU
CYXKIEHUSI C CYKIEHUSIMU JIPYTUX YYaCTHUKOB JAMalora, oOHapy>XKMBaTh pa3jiMuule U CXOJICTBO
MO3UIHI; B KOPPEKTHOU (hopMe (HOpMyIHpOBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;

MIPEJCTaBIATh PE3yNbTaThl PEIICHUs 3aJa4M, HKCIEPUMEHTAa, HCCIEAOBAHUS, IPOEKTa;
CaMOCTOSITENIbHO BBIOMPATh (pOpMAT BBICTYIUICHUS C YUETOM 3a/1ay Mpe3eHTalud U 0COOEHHOCTEN
ayJIMTOPUH.

COTpyJIHUYECTBO:

MIOHUMAaTh M HUCIOJb30BaTh MPEUMYLIECTBA KOMAaHAHON W WHIUBUIYaJIbHOW pabOTHI IMpH
pelieHnn y4eOHBIX 3aJad; MPUHUMATh LEelb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOW palOThl, pacmpeneiarh BUIbI PadOT, JOTOBAapUBATHCA, OOCYKIATh
MPOLIECC U PE3YJIbTAT pabOThI; 0000IIATh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (popmax paboThl (0O0CyXkIeHus, oOMEH MHEHHH, «MO3TOBBIC
IITYPMBI» U UHBIE); BHIIOIHITH CBOIO YacTh PabOThI M KOOPJUHUPOBATH CBOU JICHCTBUS C IPYTUMHU
WIeHaMH KOMaH/bl; OLIEHHWBATh KaueCTBO CBOEro BKJaJa B OOIMMHA MPOAYKT MO KPUTEPUSM,
c(hOopMyIMPOBAHHBIM YYaCTHUKAMHU B3aUMO/IEHCTBUSI.

3) YVuueepcanvuvie pecynsimugnvle delicmeus, obecneuuaiom @GopmMuposanue CMblCLO8bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

CaMoopranuzanus:

COCTABJIATh IUJIaH, AJITOPUTM pEIICHUs 3a/JadyM, BBIOMpPATh CIOCOO pELIeHHs C y4ETOM
UMEIOLINXCA PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTHpPOBaTb M KOPPEKTUPOBATH
BapUaHThI pelIeHUH ¢ yu€TOM HOBOM MH(pOpMaLIUK.

CaMOKOHTPOJIb:

BJIaJIeTh HaBBIKAMU MTO3HABATENbHOM pedaeKcHH Kak OCO3HAHUS COBEPIIAEMbIX JEHCTBHH U
MBICITUTENIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB; BJIAJETh CIOCOOAMHM CaMOIIPOBEPKH, CAMOKOHTPOJISA
IpolLecca U pe3yJibTaTa pelIeHHsl MaTeMaTH4YeCKON 3a/1auH;

MpeIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTH IpPH pELIEHUH 33a7aud, BHOCHUTH
KOPPEKTHBBI B JEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOATENBCTB, NAHHBIX, HANJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLIEHUBATh COOTBETCTBUE pe3yJbTaTa LN U YCIOBUAM, OOBSICHITh NIPUUYHUHBI JOCTHKEHHS
WIM HEJOCTHXKEHUS pe3yJbTaTOB JEATEIbHOCTH, HaXOAWTh OMIMOKY, JaBaTb OLIEHKY
nproOPETEHHOMY OTIBITY.

IIpenmeTHble pe3yJibTaThl
10 KUIIACC

OnepupoBaTh NOHIATUSIMU: TOUKA, MPAMAsi, INIOCKOCTb.
[IpuMeHSTh aKCHOMBI CTEPEOMETPUU U CIEICTBUS U3 HUX MPU PEHICHUH T€OMETPHUYECKHUX
3az1ad.
OnepupoBarh NOHATHAMU: MapaLIEIbHOCT U MEPIEHAUKYIIPHOCTh MPSMBIX U MJIOCKOCTEH.



KrnaccuduiupoBars B3auMHOE paclofioKeHUE TMPSIMBIX U TUIOCKOCTEH B POCTPAHCTBE.

OnepupoBarh TMOHATHAMHU: JBYTPAHHBIA yTOJ, TpaHH JBYTPAaHHOTO YIiia, pedpo
JIBYTPAaHHOTO YTJIa; JIMHEHHBIN yroy ABYTPaHHOTO yIiia; rpaayCHas Mepa JBYTPaHHOTO yIiia.

OmnepupoBarh MOHSATHSAMH: MHOTOTPAaHHHK, BBIMTYKJIBIA M HEBBITYKIbIH MHOI'OIPaHHHK,
9JIEMEHTHI MHOTOTPAaHHUKA, MPABUIILHBIA MHOTOTPAHHHUK.

Pacrio3HaBaTh OCHOBHBIC BH/bl MHOTOTPAHHUKOB (THpamMuIa; MPH3Ma, MPSMOYTOJIbHBIN
napajuieNienunes, Kyo).

KnaccuduiumupoBaTh MHOTOTpaHHUKH, BBIOMpAsi OCHOBAHUS ISl KJacCU(UKAIUK (BBITYKIIbIE
Y HEBBINYKIIBIC MHOTOTPAaHHHWKH, MPaBUJIbHbIE MHOTOI'PAHHHKH, MPSMbIC U HAKIIOHHBIC MPH3MBI,
napajuIeIenuIe/Ibl).

OnepupoBaTh MOHATUSIMH: CEKYINAs TNIOCKOCTh, CEUEHNE MHOTOTPaHHUKOB.

OOBSCHATH MPUHIIMITBI TIOCTPOSHUS CEUCHUH, HCIIONIB3YsI METOJI CIICIOB.

CTpouTh CeueHHs] MHOTOTPaHHHUKOB METOJOM CJIC/IOB, BBIIOJIHATH (BBIHOCHBIC) TUIOCKHE
YEepPTEHKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX PUTYP: BUJ CBEPXY, COOKY, CHU3Y.

Pemrate 3aaun Ha HAXOXKJICHHE TEOMETPUYCCKUX BEIUYMH 110 00pa3iaM WM alfOPUTMaM,
MIPUMCHSISI H3BECTHBIC aHATMTHYECKAE METOIbI IPY PEIICHUHU CTAHIAPTHBIX MATEMAaTHICCKUX 3a/1a4
Ha BBIYUCIICHUE PACCTOSHUIA MEXY ABYMSI TOYKAMH, OT TOYKH JIO IPSIMO#, OT TOYKHU IO TUIOCKOCTH,
MEXTy CKPEIUBAIONTUMUCS TPSIMBIMH.

Pemrate 3a1aun Ha HAXOXKJICHHE TEOMETPUYCCKUX BEIUYMH 110 00pa3iamM WM afOPUTMaM,
MIPUMECHSISI H3BECTHBIC aHATMTHYSCKAE METOIbI IPY PEIICHUU CTAHIAPTHBIX MATEMAaTHICCKUX 3a/1a4
Ha BBIYMCIICHUE YTJIOB MEXIY CKPCIIUBAIOIIMMUCS TPSMBIMH, MEXIY MPSAMOW M IUIOCKOCTBIO,
MEX]Ty TUIOCKOCTSIMH, JBYTPAHHBIX yTJIOB.

Bbrauciare 00bEMBI U TUIOIIAAM MMOBEPXHOCTEH MHOTOTPAHHUKOB (TPU3Ma, MUpaMUia) C
NpUMEHEHHEM (OPMYJI; BBIYHCISATH COOTHOIICHUS MEXKIY IUIOIIAISIMHU MOBEPXHOCTEH, 00bEMaMu
MOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBarh TOHATHSIMHU: CHMMETPUST B TIPOCTPAHCTBE; IIGHTP, OChb M IUJIOCKOCTh
CUMMETPUU; LIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

N3Biekath, peoOpa3oBbIBaTh U MHTEPIPETHPOBATh WH(OPMAIIUIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX PUTYpaX, MPEACTABICHHYIO Ha YepTekKaxX U PUCYHKaX.

[MpumensiTh  TeoMeTpudeckue (GakThl IS PEIICHUS CTEPEOMETPHUSCKHX — 3ajad,
MPEMONIaraolIuX HECKOJIbKO IIAaroB pEIIEHUs, €CIU YCJIOBUS TMPHUMEHEHUS 3aJlaHbl B SIBHOM
dbopwme.

[IpuMmeHsTh TpoOCTEiIlINe MPOTPaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHMKAI[MOHHBIE
CHCTEMBI IIPY PEUICHUH CTEPEOMETPHUECKUX 3a/1ad.

[IpuBOoIUTE TpUMEpPhl MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOAE U IKHU3HH,
pacro3HaBaTh MPOSIBIICHNE 3aKOHOB T€OMETPHH B ICKYCCTBE.

[IpuMeHsITh TONMyYEHHBIE 3HAHUS Ha MPAKTHUKE: aHAIM3HPOBATh peallbHbIE CHUTYyallud U
NPUMCHSTh  W3yYEHHBIC TOHATHS B  TPOIECCe  IMOWCKA  PEIICHHS  MaTeMaTHYeCKU
chopMyIUpPOBAaHHON MPOOJIEMBI, MOAECTUPOBATH pealbHbIE CHUTyallMHM Ha S3BIKE T'€OMETPHH,
HCCIIEIOBAaTh TMOCTPOCHHBIE MOJIENM C HCIOIB30BAHUEM T'€OMETPHYECKHUX IMOHATHH M TEOpeM,
anmapara anreOpbl; peraTh MPaKTUYECKUE 3a/ladyM, CBS3aHHBIE ¢ HaXOXKJIEHHUEM T€OMETPHYECKHX
BEJIMYMH.

11 KJIACC

OmnepupoBarh MOHATUSAMU: IHIMHIPUYECKAsT TOBEPXHOCTh, 00Pa3yIONIHE MINHAPHIECKOM
MOBEPXHOCTH; LMJIMHJIpP; KOHMYECKas IMOBEPXHOCTb, OOpa3yrollue KOHUYECKOH MOBEPXHOCTH,
KOHYC; c(pepuueckasi IOBEPXHOCTb.

Pacrnio3naBath Tena BpameHus (IIIMHAP, KOHYC, cdepa u map).

OOBACHATH CITOCOOBI MOTyUEHUS TeJl BpallleHusl.

KnaccuguupoBaTs B3auMHOE PacHoiokKeHHe Cephl U TIIOCKOCTH.

OnepupoBaTh MOHATUAMHU: IIAPOBON CETMEHT, OCHOBAaHME CErMEHTA, BBICOTA CETMEHTA;
IIapOBOH1 CJI0HM, OCHOBAHHE IIAPOBOTO CJI0s, BBICOTA IIAPOBOTO CJIOS; MIAPOBOW CEKTOP.



Broruncnats 06’béMBI u Iiomaaun HOBCpXHOCTCﬁ TCJI BpallCHUSA, TCOMCTPUYCCKUX TCJI C
npuMeHeHueM (Gpopmyir.

OmnepupoBarh MOHATUSMH: MHOTOTPAHHUK, BIHMCAaHHBIH B c(epy W OIUCAHHBIH OKOJIO
cdepsr; chepa, BIECaHHAs B MHOTOTPAHHUK WIIN TEJIO BPALICHUS.

BorunucisaTe COOTHOIICHUS MCXKAY IUIoaasiMu HOBerHOCTeﬁ 1 00bEMaMu HOI[O6HLIX TEII.

N300paxaTh wn3y4aemble (QUIYpbl OT PYKH W C TPUMEHEHHEM IPOCTBIX YEPTEKHBIX
HHCTPYMEHTOB.

BBINONHATE (BBIHOCHBIC) TUIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BHI
CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEIl BPAIICHUSI.

W3BnekaTh, MHTEPIPETUPOBATh U MPEOOPa30OBBIBATE MH(OPMAIIUIO O MPOCTPAHCTBEHHBIX
reOMETPUYCCKUX (DUTYpax, MPEICTABICHHYIO Ha YEPTEKaX U PUCYHKAX.

OnepupoBarhb NOHATHEM BEKTOP B IIPOCTPAHCTBE.

BBINONHATE ACWCTBUS CIIOKEHHUS BEKTOPOB, BBIYUTAHHS BEKTOPOB M YMHOXXCHHS BEKTOpa Ha
YHCII0, 00BSACHATH, KAKUMHU CBOMCTBAMH OHHU 00JIaIatoT.

[TpuMeHsTh MPaBUIIO NapalIe/ICIUIIC A,

OnepupoBaTh MHOHATUSAMU: JIEKAPTOBBI KOOPAUHATHl B IPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPIWHATHI BEKTOpa, YroJI MEXIy BEKTOPaMHU, CKaISPHOE
MMPOU3BCACHUC BCKTOPOB, KOJNIMHCAPHBIC U KOMILJIAHAPHBIC BEKTOPHI.

HaxomuTh CyMMy BEKTOPOB M IPOW3BEJCHHE BEKTOPa HA YHCIIO, YIOJ MEXKIY BEKTOpaMH,
CKaJIIpHOC MMPOU3BCACHUC, PACKIIAABIBATE BEKTOP 11O ABYM HCKOJIJIMHCAPHBIM BEKTOPAaM.

3amaBaTh IIOCKOCTh YPaBHEHHEM B JIEKaPTOBOI cUcTeMe KOOpPAMHAT.

[IpumensiTb reomerpuyeckue (GakTbl A PEIICHUs CTEPEOMETPUUECKHUX — 3ajad,
NPE/IOIArafoIIuX HECKOJIbKO IIIar0B PENICHHUsS, ©CJIM YCJIOBUS TPUMCHEHUS 3a/laHbl B SIBHOM
dbopwme.

Pemrate mpocreiiime reoMeTpUyYecKHe 3aJaud Ha MPHUMEHEHHE BEKTOPHO-KOOPIMHATHOTO
MEeTo/1a.

Pemarp 3amaun Ha J10Ka3aTelbCTBO MAaTEMAaTHYECKHMX OTHOIICHUH U HaXOXJICHUE
TCOMETPHUICCKUX BCJIHUYHH I10 06pa311aM HUIIKn aJIropuT™Mam, MNPpUMCHASA H3BECTHBIC MCETOJbI IIPU
pEIlIeHUH CTaHIaPTHBIX MaTEMaTHUECKHX 3a7au.

[IpuMeHATH TpOCTEHIIME NPOTrPaMMHBIE CPEICTBA M AIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUUECKHX 3a1a4.

[IpuBoguTe mNpUMEpPHl MATEMAaTUYECKHX 3aKOHOMEPHOCTEH B TIPUPOJE M KHU3HU,
pacro3HaBaTh MPOSIBIICHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IpuMeHATH TONy4YEHHBbIE 3HAHMSA HA IPAKTUKE: AHAJU3UPOBATH DPEANBHBIE CHUTyallUd M
NPUMEHSTh  HW3yYeHHbIE TOHATUS B  Tpolecce TMOUCKAa  PEHIeHHS  MaTeMaTH4ecKu
chopMyIHpPOBAaHHON MPOOJIEMBbI, MOJECIMPOBATH pEAIbHBIC CHUTyallMd Ha S3BIKE TEOMETPHH,
UCCIIEIOBATh TMOCTPOCHHBIE MOJENIU C HCIOJIb30BAHUEM TE€OMETPHUYECKUX MOHSTUH U TEOPEeM,
arrapara anre6pbl; peuaTth MPAKTUYCCKUC 3ajavdi, CBA3AHHBIC C HAXOXKIACHUCM TI'€COMECTPHUYCCKUX
BEJIMYKH.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
No HanMeHOBaHME KoanuecTBO 9acoB ‘
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