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HHOACHUTEJIBHAA 3AIIMCKA

PaGouas mporpamma yue6HOro kypca «I'eomeTpus» 6a30BOro ypoBHs Ui 00yYarOINXCs
10 —11 xnaccoB pa3paboTana Ha ocHOBe DenepaqbHOr0 rocyIapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHjaapTa cpeaHero oodiiero oOpa3oBaHHsS, C Y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMHIA,
OPEIbABISEMBIX K MaTeMAaTUYECKOMY OOpa30BaHUIO, U TPAJUIMKA POCCUHCKOTO OOpa30BaHMUS.
Peanuzamuss  mporpamMmbel  oOecrieuMBaeT — OBJIAJEHUE  KIIIOYEBBIMU  KOMIIETEHIUSIMU,
COCTABJIIIOLIMMH OCHOBY JUIS CaMOpa3BUTHS M HENPEPBIBHOTO 00pa3oBaHUs, IEIOCTHOCTh
0OLIEKYIBTYPHOT0, TUYHOCTHOTO U MO3HABATEJILHOTO PAa3BUTHS IMYHOCTH O0YYaIOIINXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxkHocTh ydeOHOro Kypca TI'€OMETpPHM Ha YpPOBHE CPEIHEro oOmero oOpa3oBaHHS
00yCITOBJICHA TPAKTHYECKOH 3HAYMMOCTBIO METANPEAMETHBIX W TPEIMETHBIX PE3yJIbTaTOB
0OydYeHHs] TEOMETPHHM B HAIPABJICHUH JIMYHOCTHOTO PA3BUTHS OOYYAIOIIHUXCS, (POPMHUPOBAHUS
(GYHKIIMOHATBPHOW MAaTEeMaTHYEeCKOH TPaMOTHOCTH, HM3Y4YCHHS JAPYrUX YYeOHBIX IUCIMILINH.
PaspuTtre y o0Oyd4aronuxcs MpPaBHIbHBIX IPEACTABICHHH O CYIIHOCTH M IPOMCXOXKICHUU
TEOMETPHYECKUX a0CTPAKIUK, COOTHOIICHUU PEATbHOTO U MICAIBHOTO, XapaKTepe OTPaKEHUS
MaTEeMaTHYECKON HAyKOH SIBJICHUH W MPOIIECCOB PEaTbHOI0 MUPA, MECTE I'COMETPHH B CUCTEME
HAyK W pOJIM MAaTeMaTHYCCKOTO0 MOJCIMPOBAHUS B HAyYHOM TIO3HAHMM W B TIPAKTHKE
Croco0CcTByeT (OPMHPOBAHUIO HAYYHOTO MHPOBO33PECHUS Y4YAIMXCSA, a TaKKe KadecTB
MBIIUICHHSI, HEOOXOIUMBIX JIJISl /IalITAIlIU B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBIsICTCS OJHUM M3 0a30BBIX IPEIMETOB HA YPOBHE CPEAHEro OOIIero
oOpa3oBaHMs, TaKk Kak 00ECIeYrBaeT BO3MOXKHOCTh M3YYCHHUS KaK JWCIHMIUIAH €CTECTBEHHO-
HAYYHOI HAIPaBJICHHOCTH, TAK ¥ TYMaHUTAPHOM.

Jlornueckoe MbIuieHHe, (GopmMupyemMoe Mpu H3YYCHHUH OOYYAOIIMMUCS TMOHSATUWHBIX
OCHOB TE€OMETPUM M TOCTPOCHHH IIETIOYKH JIOTMUECKUX YTBEPXKIECHUH B XOJe pElIeHUS
TEOMETPHUYSCKHUX 3a/1ad, YMEHHE BBIIBHUTAaTh M OINPOBEPraTh THUIIOTE3BI HEMOCPEICTBEHHO
UCIIONIB3YIOTCSL TPU PEIICHUU 337ad €CTECTBEHHO-HAyYHOTO IIMKIJIA, B YaCTHOCTH U3 Kypca
bu3uku.

YMeHue OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00IACTAX
JESATSIIbHOCTH 4esioBeka. OpreHTaIus JeloBeka BO BPEMEHHU M MPOCTPAHCTBE — HEOOXOAMMOe
YCIIOBUE €T0 COLUAIBHOTO OBITHSA, (hOpMa OTPAKEHHS OKPYKAIOIIETO MUPA, YCIOBUE YCIIEITHOTO
MTO3HAHUS u AKTHUBHOIO peoOpa3oBaHus JIEUCTBUTEIILHOCTH. OnepupoBanue
MPOCTPAHCTBEHHBIMH 00pa3amMu OO0BEAUHSIET pa3HbIe BUbI YYEOHON U TPYIOBOM NEATEIHHOCTH,
SBIIICTCS OJHUM U3 TPO(ECCHOHATHLHO BaXXHBIX KadeCTB, IOATOMY aKTyaJlbHa 3ajada
dbopMUpOBaHUA y 00yUYaONUXCS TPOCTPAHCTBEHHOTO MBIIUICHHS KaK PA3HOBUIHOCTH 00pa3HOTO
MBIIUICHASI — CYIIIECTBEHHOTO KOMITOHEHTA B TOJTOTOBKE K MPAKTUYCCKOW JEATEIHHOCTH IT0
MHOTHM HaIpaBJICHUSM.

Ilens ocBoeHUs mporpaMmbl yaeOHOTO Kypca «I'eomeTpusi» Ha 6a30BOM YpOBHE 00ydeHUS
— o0mieoOpazoBarenbHOE M OOIIEKYJIBTYPHOE DPAa3BUTHE OOYYArOMIMXCS dYepe3 obecredeHue
BO3MOXXHOCTH MPUOOPETCHUS W HCIIOIB30BAHUS CHCTEMATHYCCKHX T€OMETPUUYCCKUX 3HAHUUA U
JIeicTBU, cienu(UUHBIX TEOMETPUN, BOZMOKHOCTH YCIIEITHOTO MPOI0JDKEHUST 00pa3oBaHUs 1O
CICIIUATEHOCTSIM, HE CBSI3aHHBIM C IPUKJIAHBIM HCIIOIh30BaHHUEM I€OMETPHH.

[Tporpamma 1o reoMeTpuu Ha 6a30BOM ypOBHE IIpeIHA3HAYEHA I 00yUYaIONIXCS CpeaHEeH
IIKOJIbI, HE WCIBITHIBABIINX 3HAYMTEIBHBIX 3aTPyJHECHUH HAa YypPOBHE OCHOBHOT'O OOIIETO
oOpa3oBanus. Takum o0Opa3zom, oOyuaroiuecs Ha 0a30BOM ypOBHE JOJKHBI OCBOUTH OOIIHE
MaTeMaTHYECKUe YMEHHUS, CBI3aHHBIC CO CIIENU(UKON TEOMETPHH U HEOOXOAMMBIE IS )KU3HH B
coBpeMeHHOM o01iecTBe. KpoMe 3Toro, oHM MMEIOT BO3MOXKHOCTh M3Yy4UTh T€OMETPHIO Oojee
NIyOOKO, €CIM B JAJbHECHIIEM BO3HUKHET HEOOXOIUMOCTh B TEOMETPHUYCCKHX 3HAHHIX B
npodecCHOHATBLHOMN 1eATeTbHOCTH.



JloCTHKEHME LIeJIN OCBOEHHUS IIPOTrPAMMBbl 00€CIIEUNBAETCS PELIEHUEM COOTBETCTBYIOIIMX
3agad. [IpuopuTteTHBIMU 3aauaMi OCBOCHHUSA Kypca «I eomeTpun» Ha 6a3oBom ypoBHe B 10—11
KJ1accax sBJISIOTCS:
(dbopMHpOBaHUE TPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOM KYIbTYpPHl M OCO3HaHHUE €&
B3aMMOCBSI3H C OKPY’KaIOLIMM MUPOM,;
dopMHupoBaHHE TPEACTABICHUS O MHOTOTPAaHHHKAX M TeJaX BPALICHUS KaK O BaKHEHIINX
MaTeMaTHYECKUX MOJEIISX, TO3BOJISIOLIMX OMUCHIBATE U U3Y4aTh Pa3HbIE SIBIICHUS OKPYKAIOIIEro
MUDA;
(dopMHupoBaHHE YMEHHMs paclo3HaBaTh Ha 4YepTekax, MOJEIAX M B pEaJbHOM MHpe
MHOTOTPaHHUKU U TeJla BpalleHMUS,;
OBJIQICHUE METOJlaMH PEIICHUs 3ajad Ha IOCTPOEHUS Ha HM300pa)KEHUSAX MPOCTPAHCTBEHHBIX
duryp;
(GbopMHpOBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU IOHATUSAMH O MHOTOTPaHHUKAX M Telax
BpaIllEHUsI U UX OCHOBHBIMH CBOMCTBaMU;
OBJIa/ICHUE AITOPUTMAMH PELICHUsI OCHOBHBIX THUIIOB 3ajay; (POPMUPOBAHHE YMEHHUS IPOBOAUTH
HECJIOKHBIE JI0Ka3aTeIbHbIE PACCYK/ICHUS B X0/I€ PELICHHs CTEPEOMETPUUECKUX 3aay U 3a7a4 ¢
IPAaKTUYECKUM COJCPKAHUEM;
pPa3BUTHE HHTEJUIEKTYaJIbHbIX U TBOPYECKUX CIIOCOOHOCTEH O00ydaroluxcs, 03HABATEIbHOU
AKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHUH, KpUTUYHOCTH MBILIUICHUS;
dopmupoBaHne  (QYHKIMOHAIBHOM  TI'pPaMOTHOCTH, pPEJCBAHTHOW TE€OMETPHHM:  yMEHHUE
pacrio3HaBaTh POSBICHUS T€OMETPUYECKHX TOHATUH, 00bEKTOB 1 3aKOHOMEPHOCTEH B peaIbHbIX
JKU3HEHHBIX CUTyallUsIX W TpU H3YYEHUM JIPYrUX Y4YEeOHBbIX MPEAMETOB, MPOSBIICHUS
3aBUCUMOCTEH M 3aKOHOMEpHOCTeH, (OpMyJIHMpOBaTh MX Ha SI3bIKE I'€OMETPUM U CO3/1aBaTh
FEOMETPUUECKUE MOJIETH, NMPUMEHATh OCBOEHHBIH TI'€OMETPUUECKHUH ammapar Juis pelieHus
IIPAKTUKO-OPUEHTUPOBAHHBIX 33]a4, UHTEPIIPETUPOBATh U OLICHUBATh I1OJIY4EHHBIE PE3YJILTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTPaMMBbl SIBJISETCS BKIOYEHHE B KYpC CTEPEOMETPHH B
HayYaJIe €ro U3y4eHus 3a/ad, PeliaeMbIX Ha YPOBHE MHTYUTUBHOTO MTO3HAHUS, U ONPEAEIEHHBIM
o0pa3oM oOpraHu3oBaHHas paboTa HajJ HHUMH, YTO CIOCOOCTBYIOT DPAa3BUTHUIO JIOTMUECKOIO U
IIPOCTPAHCTBEHHOTO  MBILIUIEHUS, CTHUMYJIMPYET IPOTEKAaHWE MHTYUTHBHBIX IIPOLIECCOB,
MOTHUBHPYET K JalbHEUILIEMY H3YUEHHUIO NTPEAMETA.

[Ipenmourenue oTHaércss HArMAAHO-KOHCTPYKTUBHOMY METONy OOY4YeHMs, TO €cCTb
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-NPAKTUYECKOU
JESATENIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX NPEACTABIECHUH Y YUAIIUXCS B KypCe CTEPEOMETPUHN
IPOBOAMTCA 3a CYET pEleHHUs 3a7ad Ha CO3JaHHe MPOCTPAHCTBEHHBIX 00pa3oB M 3a/ady Ha
ONEepUPOBAHUE IMPOCTPAHCTBEHHBIMU oOOpa3zamu. Co3gaHue obOpa3a MPOBOJIUTCS C OMOPOH Ha
HarJIsJHOCTh, a OTIEPUPOBAHUE 00PA30M — B YCIOBHSIX OTBJICUEHHUS OT HAIISITHOCTH, MBICJIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COAECpKaHUS.

OcHOBHBIE coxaepxaTenbHble JMHMM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHukn», «lIpsMble U IIIOCKOCTH B MPOCTpaHCTBE», «Tena BpameHus», «BekTopsl u
KOOpJMHATHI B IPOCTpaHCTBE». DOpMUPOBAHKE JTOTHUECKUX YMEHUN pacrpeensieTcsi He TOIbKO
[0 COJAEp)KaTeNbHBIM JIMHHUSM, HO M MO rojamM oOy4eHHMs Ha YpPOBHE CpEIHEro oOIIero
o0Opa3oBaHwUs.

Conepxanre 00Opa30BaHUs, COOTBETCTBYIOLIEE NPEAMETHBIM pe3yJbTaTaM OCBOCHHUS
paboueii mporpaMMBbl, pacpeeIEHHBIM 110 ToAaM 00y4YeHHsI, CTPYKTYPHUPOBAHO TaKUM 00pa3oM,
4yTOObl  OBJAJCHHE T'€OMETPUYECKUMH  TOHATHSMM M HABBIKAMU  OCYILECTBIISJIOCH
MOCIEZ0BATENbHO M MMOCTYHATENbHO, C COOJIIOJIEHUEM TPUHIMUIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKIIIOYAIMCH B OOIIYIO CUCTEMY I€OMETPUYECKUX MPEACTaBICHUH 00yJaronuxcs,
pacmpsist ¥ yriryousisi €€, 00pa3ysi MpOYHbIE MHOXKECTBEHHBIE CBSI3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha uzyuyenue reomerpun orBoauTcs 2 yaca B HeAento B 10 kinacce u 1 yac B Hegento B 11
KJIacce, BCEro 3a JBa roaa ooyuenus - 102 yaeOHBIX Yaca.

COJAEP/KAHUE YYEBHOI'O KYPCA
10 KUIIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE IOHATHA cTepeoMeTpUr. Touka, mpsimasi, IJIOCKOCTh, IPOCTpaHCTBO. [lonsaTue
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacrnosnokeHue MpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIUECS, NTapaJUICIbHbIE U
cKpemuBampomuecss npsamsle. llapamnenbHOCT NpPAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE:
napajuleJbHble IPSAMBbIE B IIPOCTPAHCTBE; IMapaJICIbBHOCTh TPEX NPAMBIX; MapajuIeIbHOCTh
IPSAMOM M IUIOCKOCTH. YTJbl C COHAIIPABICHHBIMHM CTOPOHAaMH; YroJl MEXKIy HIpPSIMBIMU B
npoctpaHcTBe.  IlapamienpHOCTh  IJIOCKOCTEH:  MapajuleNbHblE  IUIOCKOCTH;  CBOMCTBA
napajuieNbHBIX I0cKocTel. [Ipocreiimme nmpocTpancTBEHHBIE (PUTYPHI HA TFIOCKOCTH: TETPAdIP,
KyO, nmapajuienenumnes; nocTpoeH!e CeueHuil.

[lepnenquKyISIpHOCTD NPSMOU U IIJIOCKOCTH: IEPIIEHAUKYJISIPHBIE ITPSIMBIE B IPOCTPAHCTBE,
IpsIMblE TapajulebHble U NEPHNEHAMKYISPHBIE K IUIOCKOCTH, IPU3HAK INEPIEHIUKYJIIPHOCTU
IIPSIMOM U IVIOCKOCTH, TEOPEMA O IPSIMOU NTEPIEHAUKYISIPHON IUIOCKOCTH. Y TJIbI B IPOCTPAHCTBE:
yroJl MeXAy NpsMOM M IUIOCKOCTBIO; ABYI'PAaHHBIM Yroj, JUHEHHBIA yrojl ABYIPaHHOTO YIJIA.
IlepneHquKyIsip U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH 110 IUIOCKOCTH, PACCTOSHHUE OT IPSIMOU 10
IUIOCKOCTH, MPOEKIHs (Urypbl Ha IUIOCKOCTh. llepneHIuKyIspHOCTh IMJIOCKOCTEH: MpHU3HAK
MEPIECHANKYJSIPHOCTH ABYX IUIOCKOCTEN. Teopema o TpEX nmepneHauKyIspax.

MHuororpanHuKu

IlonsiTHE MHOTOTpaHHMKA, OCHOBHBIE D3JIEMEHTHl MHOIOTPAHHHUKA, BBIIYKIBIE U
HEBBIIYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOrorpaHHuka. IIpusma: n-yronpHas npusMa; rpaHu
Y OCHOBAHHUS MPU3MBI; MIpsiMasi U HaKJIOHHAsI IPU3Mbl; OOKOBAs U IMOJIHAS IOBEPXHOCTH IPU3MBI.
[Tapayenenunesn, NpsMOYTrOJIbHBIN Napajulelenunes U ero cpoicrsa. [Iupamuna: N-yronpHas
NUpaMusia, TPaHU U OCHOBAaHUE NUPaMU[Ibl; OOKOBas W IOJIHAS IOBEPXHOCTb INHPaMUJIBbI;
IpaBWIbHAasg M YyCEU€HHas MNHMpamMuaa. OJIEMEHTbl MNpU3Mbl W nupamuasl. [IpaBunbHbIE
MHOTOI'PAHHUKHU: TOHSATHE IPABUIBHOTO MHOIOIPAHHHUKA; MPABWIbHAS IPU3Ma W IIpaBUIIbHAsS
nUpamMu/Ia; NpaBUIbHAs TPEyrojbHast UpaMuia U IpaBUIIbHbINA TeTpasp; Ky0. Ilpeacrasienue o
IPABUJIbHBIX MHOTOTPaHHUKAX: OKTa3Ip, AOAEKadIp U ukocadap. CeueHus Mpu3Mbl U MUPaAMUIbL.

CuMMeTpuss B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, NPSIMOM, IMIOCKOCTH.
DJIEMEHTHI CAMMETPHUH B TUpaMuax, apajuieienuneax, NpaBUIbHbBIX MHOTOTPaHHUKAX.

Brruncnenue 31eMEHTOB MHOTOIpaHHUKOB: pEOpa, quaroHanu, yrisl. [lmomans 60KoBOM
MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSMOM MPU3MBI, TUIOIIA/1b OCHOBaHMI, TeOpeMa 0 O0KOBOM
MOBEPXHOCTHU MpsIMOI mpu3Mbl. [lmonians OOKOBOI MOBEPXHOCTH U MOBEPXHOCTH MPaBUIIBHOM
MUPaMHU/JIbI, TEOPEMA O TUIONIAU yceu€HHOM nupamuabl. [Toustre o6 06béme. OOBEM nupamMuibl,
IIPU3MBI.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOIIEHHS MEXAY IUIOMAAIMU MOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

11 KUIIACC

Tesa BpalieHus

[unuHaapudeckass TOBEPXHOCTh, OOpa3yoIuUe IMHJIMHIPUYECKONM TOBEPXHOCTH, OCh
WIMHAPUYECKON MoBepxXHOCTH. [L{MauHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
OCh; TUIOIIAh OOKOBOW U TTOJTHOW MTOBEPXHOCTH.



KoHnueckass moBepxXHOCTb, 00pa3yrolye KOHHYECKOH IMOBEPXHOCTH, OChb W BEpLIMHA
KOHMYECKOW moBepxHOCTH. KoHyc: OcHOBaHME W BepuIMHA, 0Opa3ymoomas U OCh; IJIOUIA]Ib
OOKOBOW M IOJHOM MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yrollue M BBICOTA; OCHOBAHUS U
OOKOBast IOBEPXHOCTb.

Cdepa m map: neHrp, paguyc, JUaMeTp; IUIOIIAJb I[OBEPXHOCTH cdepbl. BiaumHoe
pacronioskeHre cepbl U INIOCKOCTH; KacaTesbHas IIIOCKOCTh K cepe; miomans chepsl.

N300pakeHue Tes BpalleHus Ha MJI0CKOCTH. Pa3BépTka MIMHApa U KOHYCA.

KomOuHauuu Ten BpaleHUss U MHOTOTPAaHHUKOB. MHOIOIpaHHUK, ONHCAHHBIM OKOJIO
cdepsl; chepa, BOMCAHHAS B MHOTOTPAHHUK, WJIU TEJIO BPALICHHUS.

[Tonsitue 06 o0bEMe. OcHoOBHBIE cBOWCTBA 00BEMOB Tenl. Teopema 00 o00BEME
IPSAMOYTOJIBHOTO Napaljiesienumnea u cieacTBus u3 He€. O6bEM unHapa, konyca. O0bEM mapa
Y TUIOIIATh CEpBHI.

[TonoGHble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXAY IUIOLAAIMU IIOBEPXHOCTEH,
00BEMaMu TOAOOHBIX Tell.

Ceuenus muuHApa (MapajuleIbHO M MEPHEHAMKYISIPHO OCH), CEYEHHUS KOHyca
(mapaienbHOE OCHOBAHUIO U POXO/SIIEE Yepe3 BEPIIUHY), CEUEHUS 11apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha muiockocT ¥ B ipocTpaHcTBe. ClI0’KEHUE U BBIUUTAHUE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa 1Mo TpEM HEKOMIUIaHApHBIM BekTopaMm. llpaBuio
napajuienenunena. Pemenue 3aiay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWJI JEHCTBUI C BEKTOpaMH.
[IpsamoyronbHas cucteMa KoopAuHAT B mnpocTpaHcTBe. Koopaunatel Bektopa. Ilpocreiimme
3a7a4yd B KOOpJAMHATax. Yroia Mexay BekTopamu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Bbruucnenue yrioB Mexay NpsMBIMH U IUIOCKOCTSIMH. KOOpAMHAaTHO-BEKTOPHBIH METOA IpH
peLIeHNH TEOMETPUYECKUX 3a/1a4.

INJIAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yNnbTaThl OCBOEHUS MporpaMMmbl ydeOHOro mpenMera «Marematuka»
XapaKTepU3yIOTCA:

I'pa:knanckoe BocnnuTaHue:

c(OPMUPOBAHHOCTHIO TPAKIAHCKOM TMO3UIUU OO0ydYarIlierocs Kak aKTHUBHOTO H
OTBETCTBEHHOT'O WJIE€HAa POCCHUHCKOro OOIIEeCTBa, MPEICTABIEHUEM O MaTEMaTUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBIEHUH, MpOIEAyp TpakJaHCKOTO oOIecTBa
(BBIOOpHBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJEHCTBOBATH C COLUAIbHBIMU HHCTUTYTAMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHHUEM.

I[laTpuoTHyeckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUICKON TPAXKIaHCKON HIEHTUYHOCTH, YBOXKEHHUS K TIPOILIOMY H
HaCcTOAIEMY pOCCHﬁCKOfI MaT€MaTuKHu, HEHHOCTHBIM OTHOIICHUEM K JOCTHKCHUAM pOCCHﬁCKHX
MaTE€MaTUKOB U POCCHUICKON MaTeMaTHYeCKOW IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTHKEHUU B
JIpYTUX HayKax, TEXHOJIOTHUSX, chepax SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

OCO3HAaHWEM JyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapona; cHopMHUPOBAaHHOCTHIO
HPaBCTBEHHOI'O0 CO3HAHMSI, TUUECKOTO MOBEICHUSI, CBI3aHHOIO C MPAKTUUYECKUM IMPUMEHEHUEM
JOCTYDKCHUN HAyKW W JIEATEITbHOCTHIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIa/ia B MOCTPOEHUE
YCTOHYHBOTO OYyIYILIETO.

JcTeTnyecKoe BOCIIUTAHME:

3CTECTNYCCKUM OTHOUIICHUEM K MHUpYy, BKJIXO4as 9CTCTUKY MAaTEMATUYCCKUX
3aKOHOMEPHOCTEH, OOBCKTOB, 3a7ad, pEIICHUH, PACCYXKACHUN; BOCHPUHUMYHUBOCTHIO K
MAaTCMAaTUYCCKUM aCIICKTaM pPa3JIMYHbIX BUJOB HCKYCCTBA.

Du3nyecKoe BOCIUTAHMUE:



c(OpMHUPOBAHHOCTHIO YMEHHUSI IPUMEHATh MaTeMaTHUYECKHE 3HAHUS B UHTEPECax 3[0pOBOTO
u Oe3omacHOro oOpasa >KU3HU, OTBETCTBEHHOTO OTHOILIEHHS K CBOEMY 370POBBIO (310pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHATUN U OTHbIXA, peryisipHas puznueckas aKTUBHOCTB);
¢du3ugeckoro COBEpLIECHCTBOBAHN, pu 3aHSATUSIX CIIOPTUBHO-03/J0POBUTEIBHON
JESTENIbHOCTBIO.

Tpynosoe BocniuTanue:

TOTOBHOCTBIO K TpPYAY, OCO3HAaHHEM IIEHHOCTH TPYIOJIOOHUS; MHTEPECOM K Pa3IU4HbIM
cdepam mpohecCHOHATBEHON JIeATEIbHOCTH, CBS3aHHBIM C MAaTEMAaTUKON W €€ MPHIIOKEHHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBHIOOP Oyaylieil mpodeccuu u peaan3oBbIBaTh COOCTBEHHbBIE
KU3HEHHbIC IIJIaHbI; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMYy OOpa3oBaHUIO WU
caM000pa30BaHuUIO Ha MPOTSKEHUH BCEHl ’KU3HU; TOTOBHOCTHIO K AKTUBHOMY Y4aCTHIO B PEIICHUN
IIPAKTUYECKUX 3a7]a4 MaTEMaTHUECKON HAlpaBIECHHOCTH.

JK0JIOTHYECKOE BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBIO HIKOJIOTMUECKON KYJIbTYpbl, IOHUMAHUEM BIMSHUS COLUAIBHO-
SKOHOMHMYECKUX TPOIECCOB Ha COCTOSHHUE NPUPOJHOM W COLMAIBHOW CpeIbl, OCO3HAHHUEM
ro0aNbHOTO  XapakTepa OJKOJOTMYECKMX  MpoOjieM; OpHEHTalued Ha  NpPUMEHEHHE
MaTeMaTUYECKUX 3HAHWUU JIJISl PEIleHUs 3a/Jay B 00JIACTH OKPYXAloIIe cpelbl, MIaHUPOBaHUS
MOCTYIKOB M OLEHKU UX BO3MOXHBIX IOCJIEICTBUM JJIs1 OKPYKAIOILEN CPEJIbI.

LleHHOCTH HAYYHOT'O MO3HAHMS:

c(OpPMUPOBAHHOCTBIO MHMPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHU U OOIIECTBEHHOHN MPAKTUKH, TOHHMMaHUEM MAaTeMaTHYeCKOM HAayKH KakK cdepbl
YeJIOBEYECKON JIESTEIIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYUMOCTHU JUIs pa3BUTUS LIMBUIN3ALUY;
OBJIAJICHUEM SI3bIKOM MAaTEMATHKU U MaTEMaTHYEeCKON KYJIbTYpPOU KaK CPEJCTBOM IMO3HAHUS MUPA;
TOTOBHOCTHIO OCYLIECTBIISITh IPOEKTHYIO M UCCIIEI0BATENIbCKYIO JESITEIbHOCTh HHIUBUAYATbHO
U B IpynIe.

METAIIPEJMETHBIE PE3YJIbTATBI

MeranpeameTHble pe3ysibTaThl OCBOEHHUS IMpOrpaMMbl ydyeOHOro mnpeamera «MaremaTHka
XapaKTePU3YIOTCS OBJIA/ICHUEM YHUBEPCAIbHBIMUA HO3HABAMENIbHBIMU OeliCBUAMU,
VHUBEPCANbHbIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCANbHOIMU — Pe2VIAMUGHbIMU
oeticmeusMuU.

1) Vhueepcanvhvle noznasamensuuie oeiicmsus, obecneuuaiom Gopmuposanue 6a306bix
KOCHUMUBHBIX NPOYecco8 00yYaiowuxcsa (0ceoenue mMemooo8 NO3HAHUA OKPYICAIOue20 Mupd,
npUMeHeHUe 102UYeCcKUX, UCCIe008ameNbCKUX onepayuti, ymeHuu pabomams ¢ ungopmayuet).

Ba3oBble 1oruveckue aeicTBUA:

BBIABIISITH M XapaKTEPH30BATh CYIIECTBEHHbIE MPU3HAKM MAaTEMAaTUYECKUX OOBEKTOB, MOHATHIH,
OTHOIIEHWA MEXAy TOHATUSAMH, (OPMYIHPOBATh ONpEACTCHHUS TOHSATHIA, YCTaHaBIMBATbH
CYIIECTBEHHBIN NMPU3HAK KIaCCU(PHUKAILIMHU, OCHOBAHUS JJIsl 0000LIEHNUS U CPaBHEHUs, KPUTEPUU
MIPOBOIUMOTO aHAJIH3a;

BOCIIPUHUMATh, (OpPMYyIHpOBaTh U MPEOOpPa3OBBIBATh CYKICHHS: YTBEPAUTENIbHbIE U
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIE U O0IINE; YCIOBHBIC;

BBISABIISITH MaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOpEUHs B (paKkTax, TaHHbIX,
HaAOJIOICHUSIX W YTBEP)KACHUSAX; TpeiaraTh KPUTEPUH ISl BBISIBICHHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYUH;

JeNaTh BBIBOJBI C HCIIOJNB30BAaHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOYeHUH 110 aHAJIOTHH;

IPOBOJIUTH CaMOCTOSITEIBHO JIOKA3aTENIbCTBA MATEMATHYECKHX YTBEPXKACHHUU (TIpSMBIE U OT
IOPOTHBHOTO), BBICTpPAUBaTh apryMEHTALMIO, TPUBOJUTH NPUMEPbl U  KOHTPIPHUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOBI;

BBIOMpATh CIOCOO pelieHus: yueOHOW 3ajaud (CpaBHHMBATh HECKOJIBKO BapUAHTOB DPELICHHUS,
BbIOMpaTh HanOoJIEEe MOAXOASIIMH ¢ Y4ETOM CAMOCTOATENBHO BbIACICHHBIX KPUTEPUEB).



Ba3oBrble ucciaenoBareLCKUe JeliCTBHA:
UCIIOJIB30BaTh BOIPOCHI KaK HCCIIEAOBATENbCKUNA HHCTPYMEHT MO3HAHUS; (OPMYIHPOBATH
BONPOCH], (UKCHpYIOIIUE MPOTUBOpEUYHE, MpoljeMy, ycCTaHAaBIMBaTh HCKOMOE U JaHHOE,
(dbopMHpOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIIHI0, MHEHHE;
MPOBOAUTH CAMOCTOSITEJIBHO CIUTAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEAOBAHNE MO0 YCTAHOBJICHUIO
0COOEHHOCTEH MaTeMaTH4ecKoro OOBEKTa, SIBJICHMS, IPOIECCa, BBIABICHUIO 3aBUCHMOCTEH
MEXy 00bEKTaMH, SIBJICHUSIMU, POLIECCAMU;
CaMOCTOSITeNNbHO (OPMYIUpPOBaTh OOOOIIEHHST M BBHIBOABI IO pe3yabTaTaM IPOBEAEHHOTO
HAOJI0/IEHUS], UCCIIeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YyJbTaTOB, BHIBOJAOB U
000011IEHHI;
IIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIlECcca, a TAKKe BbIIBUraTh MPEAMOI0XKEHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBHSIX.

PatGora ¢ undopmaunmeii:
BBISBJISITh ACPUIUTH MH(DOpPMALUY, TAHHBIX, HCOOXOAMMBIX MJII OTBETAa HA BONPOC W IS
pelleHus 3a1a4H;
BBIOMPATh HH()OPMAIIHIO U3 UICTOYHUKOB Pa3IMYHBIX THIIOB, aHAIM3UPOBATh, CHCTEMATH3UPOBATh
Y MHTEPIPETUPOBATh HH(OPMALIMIO PA3IMYHBIX BUJOB U (DOPM MpEACTABICHHUS;
CTPYKTYpUPOBaTh MH(POPMALUIO, MPEICTABIATh €€ B pa3IMyHBIX (OpPMax, HIUTFOCTPHUPOBATH
rpaduyecKu;
OLIEHUBATh HAAEKHOCTH HH(OPMAIHH IO CAMOCTOSATEIBHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvivie KOMMYHUKAmMUBHbIE Oeicmeusl, 00ecneyusam coopmMuposanHocns
COYUANBHBIX HABLIKOB 00YYATOUUXCA.

OO0menne:
BOCIIPHHUMATH ¥ (POPMYITHPOBATH CYXICHHUS B COOTBETCTBUU C YCIOBUSAMH U LEISIMU OOIICHUS;
SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MTUCbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHHUSI 110 XO/1y pELIeHHUs 3a/1a4l, KOMMEHTHUPOBATh MOJyUEHHBIH pe3yabTaT;
B X0/J1e 00CY>K€HUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYXk/1aeMOi TeMbI, TPOOJIEMBI, peraeMoi
3a/1a4M, BHICKA3bIBATh WJIEH, HAILIEJICHHbIE HA TOWCK PEIICHMs]; COMOCTABIISATh CBOM CYXJIECHHUS C
CYKICHHUSIMH JPYTHX YYaCTHHKOB JUANOra, OOHApyXKMBaTh pa3inuude M CXOJCTBO IMO3UIUH; B
KOPPEKTHOI opme popMyaupoBaTh pa3HOIIACHs, CBOM BO3PAKECHUS,
NPEACTABIATh PE3YNbTaThl PELICHUS 3aJauyM, DSKCIEPUMEHTAa, WCCIEAOBAHUS, MPOEKTa;
CaMOCTOSITENILHO BBIOMPATh (OpMaT BBICTYIIJICHUS ¢ YYETOM 3a1a4 IPE3eHTAMU U 0COOEHHOCTEN
ayJIUTOPHH.

CoTpyaHunuecTBo:
MOHUMATh U UCTIOIH30BaTh MPEUMYIIIECTBA KOMAaH/IHOM U MHANBUAYAIBHON PabOTHI TP PEeIICHUU
yueOHBIX 3ajJ]ay; MPUHUMATh 1€JIb COBMECTHOM [eATeIbHOCTH, IUIAHWPOBATH OpPraHU3aIUIO
COBMECTHOM paboThI, pacmlpeneisTb BUIbl pabOT, JOrOBapHBAThCSA, OOCYKIaTh Mpolece U
pe3ynbTaT paboThl; 0000IIaTh MHEHUS HECKOJIBKHUX JIFOJIEH;
y4acTBOBATh B IPYIIOBBIX opMax paboThl (00CykIeHUs, 0OMEH MHEHUMN, «MO3TOBBIE IITYPMBD»
Y UHBIE); BBIMOJIHATH CBOIO YaCTh paOOThI U KOOPIMHUPOBATH CBOM ACUCTBUS C IPYTUMH WICHAMU
KOMaH/bl; OILIEHWBAaTh KadecTBO CBOETO BKJIaga B OOMMH MPOAYKT MO KPHUTEPHUSIM,
c(OpMyJIMPOBAHHBIM YYAaCTHUKAMH B3aUMO/IEHCTBUSI.

3) Yuueepcanvnvie pecynamuensie oeticmeust, obecneuugarom Qopmuposarue cmulcio8bx
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranuzanus:
COCTaBJIATh IUIaH, AJITOPUTM pEIICHUs 3a/1a4H, BBIOMPATh CIOCO0 peleHus ¢ yuéTomM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh
BapHaHTHI peUIeHUH ¢ yu€TOM HOBOM MH(OpMaLHH.

CaMOKOHTPOJIb:
BJIQ/IETh HABbIKAMHU IO3HABATEIHHOM peQIeKCMH KaK OCO3HAHHS COBEpLIAeMbIX JEHCTBUN U
MBICIUTENBHBIX MPOLIECCOB, UX PE3YIbTATOB; BIIAIETh CIIOCOOAMHU CAMOTIPOBEPKHU, CAMOKOHTPOJIS
mpolecca U pe3yJsibTaTa pelieHusl MaTeMaTH4ecKol 3a/1auu;



MPEBUIETh TPYAHOCTH, KOTOPbIE MOT'YT BOSHUKHYTh ITPH PELLICHUH 33/1a4H, BHOCUTH KOPPEKTHBBI
B JICSITEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWJICHHBIX OIIUOOK, BBISBICHHBIX
TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTaTa LETH U YCIOBHIM, OOBSACHATh MPUYHHBI TOCTHKESHUS HITU
HEJOCTH)XCHUSI PE3YyIbTATOB AE€ATEILHOCTH, HAXOJUTH OIIKUOKY, AaBaTh OLICHKY IPUOOPETEHHOMY
OTIBITY.

HNPEIMETHBIE PE3YJIBTATbBI

10 KJIACC

OnepupoBaTh MOHATUSAMH: TOUKA, IPAMAas, MJIOCKOCTb.

[TpyMeHsSTh aKCHOMBI CTEPEOMETPHUH U CIICJCTBUS U3 HUX MPU PEHICHUHU T€OMETPUUYECKUX
3azad.

OnepupoBaTh MOHATHSAMH: MapajUIIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX H
IIJIOCKOCTEM.

KnaccudunupoBaTs B3aMMHOE pacloOI0KEHUE MPSMBIX U TUIOCKOCTEH B MIPOCTPAHCTBE.

OnepupoBaTh TOHSATHSIMHU: JIBYTPAaHHBIA YTOJI, TpaHH JABYTPAHHOTO yriia, pedpo
JIBYTPAHHOIO yTJia; TUHEHHBIA yroll ABYTPAHHOTO YIUIa; TpaaycHas Mepa JBYTpaHHOTO yria.

OnepupoBaTh MOHATHSAMHU: MHOTOTPAaHHHK, BBIMYKIBIA W HEBBITYKJIBIH MHOTOTPAHHUK,
3JIEeMEHThl MHOTOTPaHHUKA, IPABUIIBHBIM MHOTOTPaHHUK.

Pacnio3naBate OCHOBHBIC BHIBI MHOTOTPAaHHUKOB (MMMpaMuza; MpU3Ma, MPSIMOYTOJbHBIN
napajuieiaenumne, Kyo).

KrnaccudumupoBaTh MHOTOTpaHHUKH, BBIOMpAas OCHOBaHUS Ui KiaccU(HUKaIuu
(BBIMYKJIbIE M HEBBINYKIblE MHOTOTPAHHUKHU; TPABHJIbHbIE MHOTOTPAHHUKHU; MpsMble U
HAKJIOHHBIE PU3MBI, TTAPAJUICIICTIATIE/IbI ).

OnepupoBaTh MOHATUAMH: CEKYILAs MIIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBSICHATH NPUHIIUIIBI IOCTPOEHUS CEUEHUH, UCTIONb3Ys METO/I CIIE/IOB.

CtpouTh cedyeHUus MHOTOTPAHHUKOB METOJIOM CIIEIOB, BBIOJHATH (BBIHOCHBIE) IJIOCKHE
YepTEekH U3 PUCYHKOB NMPOCTHIX 00BEMHBIX QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemrate 3a1aun Ha HaXOXKJEHUE T€OMETPUUECKUX BEJIMUMH 10 00pa3liaM WK allrOpUTMaM,
NpUMEHSST U3BECTHBIC aHAJTUTUYECKHE METOBI NMPH PEIICHUH CTaHIAPTHBIX MaTEeMaTHYECKHX
3a]a4 Ha BBIUMCIIEHUE PACCTOSIHUNA MEXIY JBYMS TOYKaMHM, OT TOUKH JIO HPSMOM, OT TOUKH 10
TUTOCKOCTH, MEXK]Ty CKPEIIUBAIOIIUMUCS TPSMBIMH.

Pemrate 33124 Ha HaXOXKJEHUE T€OMETPUUECKUX BEIMUYUH 110 00pasliaM WM alrOpUTMam,
NpUMEHSST U3BECTHBIE AHAJMTUYECKHE METOJBI NMPH PEIICHUH CTAHIAPTHBIX MaTEeMaTHYECKHX
3aJa4 Ha BBIYHMCICHHE YIJIOB MEXIY CKPEIIMBAIOIIMMUCSH NPSIMBIMU, MEXAY HpsSIMOH H
TUTOCKOCTBIO, MEXK/TY TIOCKOCTSIMH, IBYTPAHHBIX YTIIOB.

Bbruncnares 00bEMBI U TUIOMAAM TOBEPXHOCTEH MHOTOIPaHHHMKOB (IpU3Ma, MHpaMHIIA) C
npuMeHeHHeM (pOpMYIT; BBIYUCISITh COOTHOIIECHHS MEKIY IIOMIAIIMHU ITOBEPXHOCTEH, 00BEMaMu
NOJ0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHSATHSAMH: CHMMETPUS B NPOCTPAHCTBE; IIEHTP, OCh W IIIOCKOCTH
CUMMETPUHU; HEHTP, OChb U TNIOCKOCTh CHMMETPHUH (PUTYDBI.

W3Bnekath, mpeoOpa3oBbIBATE U HHTEPIPETUPOBATH WHPOPMAIIHIO O TPOCTPAHCTBEHHBIX
reoMeTpruuecKux (purypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

[TlpumensaTp reoMeTpuveckne (GaKThl JUII  PEHICHHS CTEPEOMETPUYECKHX — 3ajad,
IPENOoiaralolliuX HECKOJIBKO IaroB peIleHUs, €ClIu YCJIOBUS NPUMEHEHMs 3a/laHbl B SIBHOM
dbopwme.

[TpuMeHATH TpOCTEHIIME NPOTrpaMMHBIE CPEICTBA U DJICKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUUECKHX 3a/1ay.

[IpuBOANTE TpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC U IKU3HH,
pacro3HaBaTh MPOSIBIIEHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.



[IpyMeHsTh MONydYeHHBbIE 3HAHUS Ha MPaKTHKE: aHAJIM3UPOBATh pealibHble CUTYalluu U
NPUMEHATh HW3Y4YEHHBIE TMOHATHUS B  IMPOLIECCE TOMCKA  PEIICHUS  MaTeMaTH4eCKH
chopMyIHpPOBaHHON MPOOJIEMBbI, MOAEIUPOBATH peallbHbIE CUTYallUd Ha S3bIKE T'€OMETpPUU,
UCCJIEI0BATh MOCTPOEHHBIE MOJIETU C MCIOJIB30BAHHUEM T'€OMETPUUYECKHUX TMOHATUM U TEOpEM,
anmnapara ajireOpsbl; peniaTth NpakTUYecKue 3a1a4u, CBI3aHHbIE C HAXOXKJACHUEM [€OMETPUUECKUX
BEJTUYMH.

11 KUIIACC

OnepupoBaTh MOHATUSMH: HWIHHIPUIECKAsk TOBEPXHOCTh, 00pa3yIole MINHAPHIECKOM
IOBEPXHOCTH; LMIMHJIP; KOHUYECKas IOBEPXHOCTh, OOpa3ylolMe KOHUYECKOH IMOBEPXHOCTH,
KOHYC; cpeprueckasi mIoBEpXHOCTb.

PacniozHaBaTh Tena BpaueHus (UIMHIADP, KOHYC, cdepa u map).

OOBSICHATDH CIIOCOOBI MTOJTyYEHUS TEJl BPAIICHHUS.

KnaccugunupoBars B3auMHOE pacnosiokeHue cepsl U MI0CKOCTH.

OnepupoBaTh MOHSATHSIMHU: IMAPOBONH CErMEHT, OCHOBAHHE CETMEHTA, BBICOTA CETMEHTA;
I1apOBOii CJI0HM, OCHOBAHHE IIAPOBOTO CJI0s1, BBICOTA IIAPOBOTO CJIOST; IIAPOBOW CEKTOP.

Boraucnare 00bEMBI M IIJIOMIAIU TTOBEPXHOCTEH TeN BpAIIEHUsS,, TECOMETPUUYECKUX TEJ C
npUMEHEeHHeM (OopMyIL.

OnepupoBarh MOHATHAMH: MHOTOTPAaHHHMK, BIIMCAHHBIH B cdepy W OMHMCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAaHHUK MJIM TEJIO BpPaIEHUS.

BbIuuciaTe COOTHOIIEHHSI MEXTy TUIOMIASIMH ITOBEPXHOCTEH M 00bEMaMU TTOTOOHBIX TE.

N300paxkaTh H3ydyaemble (UIYpbl OT PYKM M C IPUMEHEHHEM IPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 0O0BEMHBIX (DUTYp: BU
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeIl BPAIICHUSI.

W3BnekaTb, MHTEPIPETUPOBATh U NMPEoOpPa3oBbIBATh MH(OPMAIMIO O HMPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUTYpax, MpeICTaBICHHYIO Ha YePTEeKaX U pUCYHKaX.

OnepupoBaTh MMOHITHEM BEKTOP B IPOCTPAHCTBE.

BBIMONHATE NEHCTBUS CTI0KEHUS BEKTOPOB, BEIMUTAHUS BEKTOPOB 1 YMHOXKEHHSI BEKTOPA HA
YHCII0, 00BACHATh, KAKUMU CBOWCTBAMH OHM 00J1aJat0T.

IIpuMeHATh paBUIIO MapasuIeNICNIIE A,

OnepupoBaTh MOHATHSMHU: JI€KAPTOBBl KOOPAMHATHI B INPOCTPAHCTBE, BEKTOP, MOAYJIb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, yroj MEXKIy BEKTOpaMH, CKaIIPHOE
IPOM3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBHI.

HaxomuTte cymMMy BEKTOPOB M IPOHM3BEICHUE BEKTOPA HA YMCIIO, YTOJ MEXKIY BEKTOPaMH,
CKaJIIpHOE MPOU3BEIEHUE, PACKIIAIBIBATh BEKTOP 10 IBYM HEKOJIJIMHEAPHBIM BEKTOPaM.

3amaBarh IUIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOW CHCTEME KOOPAMHAT.

[TIpumensaTs reomeTpuueckue (akThl Ui PELICHUS CTEPEOMETPUYECKUX  3ajad,
NPEIOIArafoIIuX HECKOJIBKO IIaroB pEIIeHUs, €CIM YCIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dopme.

Pemrate mpocreiimme reoMmeTpuveckre 3a1a4n Ha IPUMEHEHHE BEKTOPHO-KOOPIUHATHOTO
MeTo/1a.

Pemrate 3amaum Ha JI0KA3aTENbCTBO MAaTEMATHYECKMX OTHOIICHWA W HaXOXJICHHE
TreOMETPUYECKUX BEJIMYMH MO 00pas3laM MM aJIrOpUTMaM, IMPUMEHsSI U3BECTHBIE METOABI IpU
PELICHUH CTaHJAPTHBIX MATEMaTHIECKUX 3a]1a4.

[TpuMeHsATh TpOCTEHIIME NPOrpaMMHBIE CPEJCTBA U DJIEKTPOHHO-KOMMYHHUKAIMOHHBIE
CHCTEMBI IIPY PEUICHUH CTEPEOMETPHUUECKUX 3a/1aY.

[IpuBoANTE TpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B TpUPOAE U KHU3HH,
pacrio3HaBaTh IIPOSIBICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[TpuMeHATh TOJy4YEeHHBIE 3HAHHMS Ha MPAKTUKE: aHAIM3UPOBATH pPEAIbHBIE CUTYallUd U
OPUMEHATh  WM3Y4YEHHblE IOHATHA B  IpoLecce TIOMCKa PpEHIEHHs  MaTeMaTH4eCKu



chopMyIHpOBaHHON MpOOJIEMBbl, MOAEIUPOBATH pPEajbHbIE CHUTYallMd Ha S3bIKE TE€OMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJIETU C MCIOJIB30BAHHUEM T'€OMETPUUYECKHUX TMOHATUM U TEOpEM,
anmnapara ajireOpsbl; peniaTb NpakTUYecKue 3a/1a4u, CBsI3aHHbIE C HAX0XICHUEM IeOMETPHUUECKHUX

BCITHYHH.
TEMATHUYECKOE INTIAHUPOBAHUE

10 KJIACC

Ne HaumeHnoBanue pa3ziesioB U TeM IpOrpaMMbl KonmuecTtBo || Dnekrponnbie (U(pOBbHIL)
/1 4acoB o0pa3oBatelbHbIC PECYpPChl

| Bceero |
‘l HBBe;[eHHe B CTEPEOMETPHIO H 10 Hhttps://resh.edu.ru/subject/51/\
2  |[IpsiMble ¥ TIIOCKOCTH B MIPOCTPAHCTBE. 12 https://resh.edu.ru/subject/51/
[TapanieapbHOCTh OPSIMBIX U IJIOCKOCTEH

‘3 HHCpHGHI{I/IK}UIHpHOCTL MPSIMBIX U TUIOCKOCTEH H 12 Hhttps:// resh.edu.ru/subject/51/ ‘
‘4 HYFJILI MEK/Ty MPSIMBIMHU M TUIOCKOCTSIMH H 10 Hhttps:// resh.edu.ru/subject/51/ ‘
5  |Muororpanuuku | 11 ||ttps://resh.edu.ru/subject/51/]
‘6 HO6’béMH MHOT'OIPaHHHKOB H 9 Hhttps://resh.edu.ru/subject/51/\
‘7 HHOBTOpeHI/IeZ CCUCHHSI, PACCTOSIHHUS M YTJIbI H 4 Hhttps:// resh.edu.ru/subject/51/ ‘
(OBLLEE KOJIMYECTBO YACOB IO ITPOTPAMME | 68 | |

11 KJIACC

No HaumeHnoBanue pa3iesioB U TeM IpOrpaMMbl KonuuectBo | DnexkrponHbie (IU(pOBLIE)

/i 4acoB o0pa3oBarelbHbIC PEeCypChl
\1 HTeJIa BpalleHHs H 12 Hhttps://resh.edu.ru/subject/51/\
\2 HO6LéMBI TeN H 5 Hhttps://resh.edu.ru/su bject/51/\
‘3 HBGKTOpBI 1 KOOPIUHATHI B TPOCTPAHCTBE H 10 Hhttps:// resh.edu.ru/subject/Sl/\
‘4 HHOBTopeHHe, 0000mIIeHNe, CHCTeMaTH3alus 3HAHUH H 7 Hhttps:// resh.edu.ru/subject/Sl/‘
(OBLIEE KOJIMYECTBO YACOB IIO ITPOTPAMME || 34 | |

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HNPPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET https://resh.edu.ru/subject/51/ , nnardopmsr Sknacc, YuuPy
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