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Pabouas nporpamma yuebHoro kypca «lIpakTHKyM 1mo reomMeTpumn» i ooydarommuxcs 11
KJacca pa3paboTtaHa Ha ocHoBe DeepanbHOro rocy1apcTBEHHOI0 00pa30BaTeIbHOTO CTaH1apTa
cpeaHero ooero o0pa3oBaHus, ¢ y4€TOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUH, IPEABABIAEMbIX
K MaTeMaTHYeCKOMYy OOpa3oBaHWIO, W TPAIUIMA pPOCCUUCKOro oOpasoBanms. Peamm3arus
IpOTpaMMbl 00ECIIEYHBAET OBJIAJICHUE KIFOUYEBBIMU KOMIETEHIIUSMH, COCTABIISIFOIIMMHU OCHOBY
JUIs  CaMOpPa3BUTHS U  HENPEphIBHOIO OOpa30BaHMs, LEIOCTHOCTh OOLIEKYJIbTYPHOIO,
JMYHOCTHOTO Y NT03HABATEIbHOIO PA3BUTHUS JIMYHOCTH O0YYArOIUXCA.

B pabGoueit mnporpamme yuTeHBI uAeHM © ToJNIoKeHHs «KoHmenmmuu pa3BUTHUS
MaTeMaTH4ecKoro obOpa3zoBanus B Poccuiickoit ®Denepamum», B COOTBETCTBUH C KOTOPOM,
MaTeMaTH4ecKoe 00pa3oBaHHUE JOJDKHO, B YACTHOCTH, MPEOCTABIATh KaKIOMY 00y4aroleMycs
BO3MOXHOCTb JIOCTUXKEHHUSI YPOBHSI MaTeMaTUYECKUX 3HAHWH, HEOOXOIUMOro AJs JajbHEnIIen
YCIIEUIHOH KU3HU B o0miecTBe. IMEHHO Ha pelieHne 3ToH 3a/1aun HalleJeHa pabovas mporpaMma
0a30BOro ypOBHS.

VYuebnsiit kypc «IIpakTukym mno reomerpuu» g 11 kiacca sBIsieTcs IMpeIMETHO-
OpPUEHTHPOBAHHBIM, HAIIPABJICHHBIM Ha yIIIyOJI€HUE U PACIIMPEHHUE 3HaHUsS y4eOHOro Ipeamera,
BXOZsmero B ydeOHbId minan. Kypc umMmeer Temarnyeckoe W BPEMEHHOE COTJIACOBAHHE C
M3y4aeMbIM peaMeToM «l'eomerpusi».

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

['eomerpus sBiseTCS OJHUM M3 0a30BbIX IPEIMETOB HA YpPOBHE CpEAHEro OoOIIero
oOpa3oBaHMs, TaKk Kak oOecliedMBaeT BO3MOXKHOCTb  H3Y4YEHMs] Kak  JUCLMIUIUH
€CTECTBEHHO-HAy4YHOM HAIIPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MbllIJIeHHE, (OPMHUPYEMOE NpPU HM3YYEHHH OOYYarOIMMUCS MOHATUIHBIX
OCHOB TE€OMETPUU U IOCTPOCHUM LENOYKU JIOTUYECKUX YTBEPKICHHUM B XOJ€ peLICHUsA
F€OMETPUYECKUX 3aJad, YMEHHE BBIJBHATaTh W OIPOBEpPraTb TIMIIOTE3bI HEMOCPEACTBEH, HO
UCIIOJIB3YIOTCA IIPU PELICHUH 33Ja4 E€CTECTBEHHO-HAay4YHOrO IMKJIA, B YaCTHOCTH M3 Kypca
(hU3MKH.

YMeHue OpueHTHPOBATHCS B IPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO BCEX 00JIACTIX
JeSITeNIbHOCTH 4esioBeka. OpreHTalus yeioBeKa BO BPEMEHU U MPOCTPaHCTBE — HEOOXOUMOE
YCIIOBUE €0 COLUAIBHOrO OBITHSA, (hOpMa OTPAKEHHSI OKPY>KAIOILIEr0 MUPA, YCIOBUE YCIEIIHOTO
MTO3HAHUS u AKTHBHOTO npeobpazoBaHus JENCTBUTEIILHOCTH. OnepupoBanue
IPOCTPAHCTBEHHBIMU 00pa3aMu 0OBbEAMHSAET pa3Hble BUABI yUeOHOM U TPyIOBON NESATEIHHOCTH,
SBISIETCA OJAHMM M3 NPOPECCHOHATBHO BAXKHBIX KAdyecTB, IOITOMY akTyalbHa 3ajada
dbopMupoBaHUs y 00yUarOLUXCs IPOCTPAHCTBEHHOTO MBIIIIJIEHHS KaK pa3HOBUAHOCTH 00pa3HOTO
MBIIUIEHNS] — CYIIECTBEHHOI0 KOMIIOHEHTA B MOJATOTOBKE K MPAKTUYECKON NIEATEIBHOCTH I10
MHOTUM HalpaBJIEHUSM.

Ilens ocBoeHMst mporpammbl yueOHOro Kypca «IIpakTHkymM TO TeoMeTpum» —



obmieo0pa3oBarenbHOE U OOIIEKYJIBTYpPHOE pa3BUTHE OOYYAIOIMIMXCS uepe3 oOecredeHue
BO3MOXKHOCTH IPUOOPETEHUSI U UCIOJIb30BAHUS CUCTEMATHUYECKUX I'€OMETPHUUECKUX 3HAHUM U
JefcTBUH, crienu(pUUHBIX T€OMETPUU, BO3SMOXHOCTH YCIELIHOIO IPOA0JDKEHNs 00pa30BaHus MO
CHELHAJIBHOCTSIM, HE CBA3aHHBIM C IIPUKJIAJHBIM HCIO0JIb30BAHUEM I€OMETPHUH.

JlocTnxeHue eI OCBOEHUS MPOrpaMMbl 00€CIIEUMBAETCS PEIIEHUEM COOTBETCTBYIOIIMX
3ajau:

(dbopMHpOBaHUE MTPEICTABICHHUS O TEOMETPUN KaK YacTU MUPOBOM KyJbTYpbl U OCO3HAHUE
e€ B3aUMOCBSI3U C OKPY>KAIOIIUM MUPOM;

¢dopmMHpoBaHUE MPEICTABICHUSI O MHOTOTPAaHHUKAX U TEJIaX BPALICHUS KaK O BAKHEUIINX
MaTeMaTHYECKUX MOEIISAX, T03BOJIAIOLIMX OMUCHIBATE U U3YYaTh pa3HbIE SBJICHHS OKPYKAIOIIEro
MUDA;

¢dopmMupoBaHHE YMEHHUS pAclO3HAaBaTh Ha YEPTEXkaxX, MOJCISIX U B PEATbHOM MHpPE
MHOTOTPaHHUKH U T€Jla BPaIlCHMUS,;

OBJIQJICHUE METOJaMM  pelleHUs 3aJad Ha IOCTPOCHUS Ha  H300pakKeHUsX
IPOCTPAHCTBEHHBIX (pUTyYD;

(dbopMUpOBaHNE YMEHMS ONEPUPOBATH OCHOBHBIMU MOHATUSMU O MHOTOI'PaHHUKAX U Tejax
BpalllEHUsI U UX OCHOBHBIMH CBOMCTBaMU;

OBJIQ/ICHUE alrOpUTMaMM pELICHHs] OCHOBHBIX THIIOB 3ajay; (opMHUpOBaHHE yMEHHUs
IPOBOJUTH HECIIOKHBIE JIOKa3aTeJIbHbIE pac- CY)KJICHHsI B XOJI€ PEIICHUS CTEPEOMETPUUYECKHX
3a/1a4 U 3a/1a4 ¢ IPaKTUUYECKUM CO/IEPKAHUEM;

pa3BUTHE  HHTEIUIEKTyaJIbHBIX M TBOPYECKUX  CIIOCOOHOCTEH  oOydarouuxcs,
MIO3HABATEJILHON aKTUBHOCTH, UCCIIEA0BATENBCKUX YMEHUM, KPUTUYHOCTH MBIIIIJICHUS;

¢dopmupoBaHne (QYHKIMOHAIBHOW TIPaMOTHOCTH, PpEJIEBAaHTHOM TI'E€OMETPUHM: YMEHUE
pacrno3HaBaTh IPOSBIEHUS TEOMETPUUYECKUX OHATUH, 00BEKTOB U 3aKOHOMEPHOCTEH B pealIbHbIX
JKU3HEHHBIX CUTyallUsIX W TPU H3YYEHMHM JIpYrUX Y4YeOHbIX TMpPEAMETOB, MpPOSBICHUS
3aBHCUMOCTEl M 3aKOHOMEPHOCTEH, (OpMyJIMpOBaTh HUX Ha S3bIKE T'€OMETPUU U CO3]aBaTh
TEOMETPUUYECKUE MOJIEIHN, NPUMEHATh OCBOEHHBIM TI'€OMETPUYECKUM amnmapar A peleHus
MIPAKTUK OPUEHTHPOBAHHBIX 33/1a4, MHTEPIPETUPOBAThH U OLIEHUBAThH MOJyUYEHHBIE PE3YJIbTATHI.

OcHoBHBIE cojiepKaTeNnbHble JTMHUM yuyeOHoro kypca «IIpaktukym mo reomerpun» B 11
knacce: «Tenma Bpamenus’», «BekTopsl M KOOpAMHATBHI B NIpPOCTpaHCTBe». DopMmHupoBaHUE
JIOTUYECKUX YMEHHUH paclpeAessieTcsl HE TOJIBKO MO COAEP KATEIbHBIM JIMHUAM, HO U 10 rojaM
00y4YeHHsI Ha YPOBHE CpeIHEr0 001Iero 0opa3oBaHusl.

MECTO YYEBHOI'O KYPCA B YYEBHOM I1VIAHE

B yueGHOM miaHe Ha U3ydeHUE reomMeTpuu oTBoAMTCS | y4deOHbI yac B Hememo B 11
KJacce, Bcero 34 yueOHbIX yaca. EcTeCTBEHHO, UTO 3TOr0 HEJJOCTATOUHO JJIsl yCBOSHUS MaTepraa

Ha 0a30BOM YPOBHE, IMOCKOJIbKY BCJIMK 00BeM TCOPCTUYICCKOTO MaTc€puraia, a riiaBHOC, 4YTO JIA



OOJBIIIETO YHCTIA YYAIIMXCS CIOXKEH Iepexo] OT FeOMETPUU Ha IUIOCKOCTH K T€OMETPUU B
npoctpaHnctBe. st pa3BUTHS IPOCTPAHCTBEHHOTO BOOOPakeHUs HEOOXOAMMO HEMaJO BPEMEHU
Y Pa3JINYHBIX YIPAKHEHUH U 3a/1a4: OT CaMbIX MPOCTHIX, 0a30BbIX, 0 JOCTATOYHO TPYIHBIX.

COJAEP)KAHUE YYEBHOI'O KYPCA (IIO 'OAAM OBYYEHMUA)

11 KJIACC.
Tesa BpanieHus

[{unuHapuueckas MOBEPXHOCTh, OOpa3ymollye IMIMHIPUYECKON IOBEPXHOCTHU, OCh
LWIMHpUUYECKOl noBepxHocTu. Lunmuap: ocHoBaHMS M OOKOBasi IOBEPXHOCTh, 0Opasyronias u
0Cb; IJIOLIAb OOKOBOW M IIOJHOW MMOBEPXHOCTH.

Konunueckass moBepXHOCTh, 0Opa3yrolllie KOHUYECKOW IMOBEPXHOCTH, OChb M BepUIMHA
KOHUYecKol mnoBepxHOcTH. KoHyc: ocHOBaHME M BepIlIMHA, OOpasyrolas U OCh; IJIOLAAb
OOKOBOM M TOJHOM MOBEPXHOCTU. YCEUEHHBIN KOHYC: 0Opa3yloLIMe U BBICOTA; OCHOBAHUS
OOKOBast TIOBEPXHOCTb.

Cdepa m map: neHrp, paguyc, IuUaMmerp; IUIOIIAJb IMOBEPXHOCTH cdepbl. B3anmHoe
pacrnosoxeHue cepsl U IIOCKOCTH; KacaTelbHas TUIOCKOCTh K cdepe; IIomaas chepsl.

N300paxenue Ten BpalleHus Ha INI0CKOCTH. Pa3BépTka LuaMHApa U KoHyca.

KomOunanuu Ten BpalieHUss U MHOTOTPAaHHUKOB. MHOIOIpaHHUK, ONKCAaHHBIM OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTH TEJIO0 BpallleHUsI.

[Tonsitue 006 oO0bEme. OcHoOBHbIE cBoOWcTBA 00BEMOB Ten. Teopema 00 o00bEME
IPSIMOYTOJIBHOT'O Mapajljiesienumneaa u cieacTBus u3 He€. O0bpéM nunuHapa, konyca. O0bEM mmapa
Y TUTOIIA b CEPHI.

[TonoGHble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXAY IUIOMAASIMU IOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

Ceuenust mwmmHApa (MapaUIeIbHO | TEPIEHAUKYJISAPHO OCH), CEUYEHHUs KOHyca
(mapaenbHOe OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPIINHY ), CEUEHUS 11apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mulockocTH M B mpocTpaHcTBE. CII0)KEHHE M BBIYMTAHUE BEKTOPOB. Y MHOXCHHE
BEKTOpa Ha uucio. PaznoxeHue BekTopa Mo TPEM HEKOMIUIaHapHbIM BekTopam. IIpaBmiio
napajuienenunena. Pemenue 3amay, CBsI3aHHBIX ¢ IPUMEHEHHUEM TPaBWJI JEHCTBUI C BEKTOpaMH.
IIpsmoyrosnbHas cucremMa KOOpAMHAT B IpocTpaHcTtBe. KoopaumHatel BekTopa. lIpocreiimue
3a7add B KOOpJAMHATax. Yroid Mexay BekTopamu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Brruncnenue yrioB Mexay NMpsIMBIMH U IUIOCKOCTAMHU. KoOpJIMHATHO-BEKTOPHBIA METOJ MpU
pEeIIeHNN T€OMETPUYECKUX 3a/1a4.

IIJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUSI PABOYEHN ITPOT'PAMMBI
KYPCA

HpCI[MCTHBIe PE3YJIbTaTbl H3YYCHUMA yqe6H0ro Kypca «HpaKTI/IKyM no T1COMETpUN»



oOyuarommuxcst 11 kiacca OpUEHTHpPOBAaHBI HAa JIOCTHDKEHHE YPOBHS MaTeMaTHYEeCKOU
rPaMOTHOCTH, HEOOXOJUMOI0 ISl YCIIEIIHOTO PEUIeHHs 3aa4 B PEeaJbHOW JKU3HHU M CO3/IaHue
YCIIOBUH JJIsl UX OOLIEKYJIBTYPHOTO Pa3BUTHSL.

W3yuenne rTeoMeTpUM 1O JAHHOH MporpaMMe CrocoOCTByeT (OPMHUPOBAHUIO Y
00y4JalomUXCsl JIMYHOCTHBIX, METANPEAMETHBIX M MPEAMETHBIX Pe3yJIbTaTOB OOydYeHUs,
COOTBETCTBYIOIIUX  TpeOOBaHUSM  (elepalbHOTO  TOCYAapCTBEHHOro  00pa3oBaTEeNIbHOTO
CTaHjaapTa cpeiHero ooiero oopasoBanus U penepanbHOM MporpaMMe BOCIIUTAHHUSL.

JIMYHOCTHBIE PE3YJIBTATHBI

['paxxmanckoe BocnuTaHWe: CHOPMHPOBAHHOCTh T'PAXKAAHCKOM MO3HMLIMK OO0YYaIOIIErocs
KaK aKTUBHOTO U OTBETCTBEHHOIO 4YJI€HAa POCCHUICKOTrO OOIIecTBa, NpPEACTaBICHUE O
MaTeMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH, MPOLELYP
rPpaKJIaHCKOTO 0011IecTBa (BBIOOPHI, OMPOCHI U JIPYTOE);

[TaTproTnyeckoe  BocUTaHUE:  CPOPMUPOBAHHOCTH  POCCUHCKON  Ipa’kJaHCKOU
UJEHTUYHOCTH, YBAKECHUS K MPOIUIOMY U HACTOSLIEMY POCCUUCKOM MaTEMaTUKH, IIEHHOCTHOE
OTHOILIEHUE K IOCTHKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTEMaTUYECKO IIKOJIbI;

JlyXOBHO-HPABCTBEHHOTI'O BOCIHUTAHHUA: OCO3HAHHE IYXOBHBIX IEHHOCTEH POCCHUUCKOTO
Hapona, CGOPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, CBSA3AHHOTO C MPAKTHYECKUM
MPUMEHEHUEM JOCTH>KEHUI HAYKHU U I€ITEIbHOCTH YUYEHOTI0;

DCTETUYECKOr0 BOCIMTAHMS: 3CTETHUYECKOE OTHOIIEHHE K MHpY, BKIIOYasg STUKY
MaTeMaTUYECKUX  3aKOHOMEPHOCTEM, 00BEKTOB, 3a7a4,  PEUIEHUW,  PACCYKICHUMH,
BOCITPUUMYHUBOCTH K MATEMAaTUYECKUM aClEKTaM Pa3JInYHbIX BUJIOB UCKYCCTBA;

OU3NYECKOr0 BOCHHUTAHUA: CHOPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMaTHYeCKHe
3HaHMUS B MHTEpecax 3J0pOBOTO M Oe3omacHOro obpasa >KM3HH, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 37J0POBBIO;

TpymoBOro BOCIUTAHUs: TOTOBHOCTD K TPYAY, OCO3HAHHUE IICHHOCTU TPYAOTIO0US, HHTEPEC
K pa3iuuHbIM cepam mpodeccHoHaTbHON JAesITeNbHOCTH, CBA3aHHBIM C MAaTEeMaTUKON, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymiedt mnpodeccu U peaTu30BbIBaTh COOCTBEHHBIE
JKU3HEHHBIC IUIAHBI; TOTOBHOCTh K AaKTHBHOMY YYacCTHIO B PEIICHUM TPAKTHYECKUX 3ajad
MaTeMaTU4YeCKOW HAIMPaBJICHHOCTH;

DKOJIOTHYECKOTO BOCIIUTAHUS: C(HOPMUPOBAHHOCTD IKOJIOTHYECKOUN KYIbTYPhI, OPUEHTALIUS
Ha MPUMEHEHUE MaTeMaTHYeCKUX 3HAHUMN IS PelIeHus 3a7a4 B 00J1aCTH OKPYIKAIOIIEH Cpe/ibl;

[{leHHOCTH Hay4YHOTO TO3HAHUS: C(HOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY VypPOBHIO pa3BUTUS HAyKH H OOIIECTBEHHOW TPAKTUKH, IMOHUMaHUE
MaTeMaTUYeCKOW HAayKH Kak c(depbl YelOBEYECKOW NEATeNbHOCTH, JTAllOB €€ pPa3BUTHS U
3HAUMMOCTH JJIsl Pa3BUTHUSl LIMBWIM3ALUU, OBIAJCHUE S3BIKOM MAaTEMaTUKH U MATEMAaTHYECKOU

KyanypOﬁ Kak CpCcACTBOM IIO3HAHUA MHUpPA, TOTOBHOCTHL OCYHICCTBJIATH IIPOCKTHYIO U



HCCICAOBATCIILCKYIO ACATCIIbHOCTD HHAUBUAYAJIBHO U B I'PYIIIIC.

METAIIPEAMETHBIE PE3YJIbTATbI

[To3HaBarenbHble yHUBEPCATIbHbBIE YUEOHbBIE JEHCTBHUS.

ba3oBpie jormueckne MOHSATHS. BBISBISATH U XapaKTCPU30BaTh CYHICCTBCHHLIC IMPU3HAKU
MaTEeMATHYECKUX OOBEKTOB, TMOHSATHH, OTHOIICHUHA MEXIy MOHATUAMHU, (DOPMYITHUPOBATH
OIpe/ieNIeHUs] OHATHM, yCTaHaBIMBaTh CYLIECTBEHHBIH NPU3HAK KJIACCU(MKALMU, OCHOBAHUS
JUls 00OOILEHUS U CPaBHEHHUs, KPUTEPUHM IIPOBOJUMOIO aHAINU3a; IPOBOJUTH CaMOCTOSTEIBLHO
JI0Ka3aTeNbCTBA MAaTEMAaTUUYECKUX YTBEP)KJIEHUH (IIpsiMble M OT IMPOTUBHOIO), BBICTPauBaTh
APryMCHTALUIO, IPUBOJUTH NPUMEPBI U KOHTPIIPUMCPHI, 000CHOBLIBATH COOCTBEHHEIE CYXKACHUA
U BBIBOJIbI; BEIOMPATh CIIOCO0 pelieHus yueOHOM 3a1auH.

bazoBele uccnenoBaTenbCkue IEHCTBUS: UCIOIb30BATh BONPOCH! KaK MCCIEI0BATENbCKUN
MHCTPYMEHT IMO3HAHUA, (POPMYIHUPOBATH BOIMPOCH], (PUKCHPYIOIIUE MPOTHBOPEUUE, MpodiIemy,
YCTaHaBJIMBATb HCKOMOC U JTaHHOC, q)OpMI/IpOBaTI) runoTesy, apryMCeHTUpPOBAThL CBOKO MMO3UIUIO,
MHEHHE; IMPOBOAUTH CAMOCTOSTEIBHO CIJITAHUPOBAHHBIA SKCIIEPUMEHT, MCCIEe0OBaHUE 110
YCTAHOBJICHHIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OOBEeKTa, SIBJICHHUS, IPOLECCa, BBIIBICHUIO
3aBHCUMOCTEH MEXIy O0bEKTaMU, SIBICHUSIMH, IPOIECCAMH; CAMOCTOSITEIHHO (HOPMYIHPOBATH
0606HI€HI/I$I W BBIBOABI IO pE3yJjibTaTaM IMPOBCACHHOI'O Ha6JIIOIICHI/I$I, HCCJIICOOBaHUsA, OLICHUBATh
JIOCTOBEPHOCTb MOJYYEHHBIX Pe3yJIbTaTOB, BHIBOJIOB M 0000IIEHUI; IPOTHO3UPOBATH BO3MOXKHOE
pa3BUTHE IPOLiecca, a TAKXKE BbIBUTATh MPEAIIOJIOKEHHS O €0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii: BBIABIATh AePUINTHI HHYOPMAIMH, TaHHBIX, HEOOXOAMMBIX IS
OTBCTAa HA BOIIPOC U JIA PCUICHUA 3aaa4u, BI)I6I/IpaTI> I/IH(l)OpMaIII/IIO N3 UCTOYHHUKOB Pa3JIMYHBIX
TUIIOB, aHAJIU3UPOBaTh, CUCTEMATH3UPOBaTb U HHTEPIPETHUPOBATh HWHPOPMALMIO Pa3TUYHBIX
BUJIOB U (hOpM IPECTABICHUS; CTPYKTYpUPOBaTh HH(OPMAIIHIO, IPEICTABIISATE €€ B PA3TUYHBIX
dbopmax.

KoMMmyHUKaTHBHBIE YHUBEpCAIbHBIC YUE€OHBIC ICHCTBUS: BOCIPUHUMATH U (POPMYJIHMPOBATH
CYX/IEHUS] B COOTBETCTBUU C YCIOBUSAMH U LIETSAMH OOLIEHHS], SCHO, TOYHO, TPAMOTHO BBIpAXaTh
CBOIO TOYKY 3pPEHMS B YCTHBIX M IMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS II0 XOIy PELIECHUS
3ala4Y, KOMMCHTUPOBATH HOJ'Iy‘-IeHHI)II\/’I PE3YIIbTAT; COMMOCTABJIATE CBOU CYKACHUA C CYKACHUAMU
JIpYrMX y4aCTHUKOB IUAJIora, OOHAapy’>KMBaTh pa3jiNyuue U CXOJCTBO MO3MIIMNA, B KOPPEKTHOU
dbopMe GopmMynupoBaTh pa3HOIJIACUS, CBOU BO3PAXKEHUS; MPEACTABIATh PE3YJIbTaThl PEIICHUS
3aaud, OKCIEPUMEHTa, HCCIEN0BaHMs, TIPOEKTa, CaMOCTOSATEIBHO BBIOMpaATh (opmar
BBICTYIIJICHUS C YUETOM 3a]1a4 IPE3eHTAIlM1 U OCOOCHHOCTE! ayJUTOPUH.

PerynsTuBHble yHUBEpCaIbHbIE YUEOHbIE 1EHCTBUS.

CamMoopranuzainus: COCTaBJISTh IIJIaH, aJrOPUTM pELIeHHs 3aJayd, BBIOMpPATh CHOCO0
pELICHHS C YIETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH.

CaMOKOHTPOJIL, SMOIIMOHANIPHBIM HHTEIJIEKT: BIAJeTh HaBBIKAMM II03HABATEIbHOM



pedrexkcun Kak OCO3HAHUS COBEpIIAEMbIX JCUCTBUI M MBICIUTENBHBIX IPOLIECCOB, HX
pe3yNbTaToOB, BJAJETh CIOCOOaMU CAMONPOBEPKH, CAaMOKOHTPOJIA Mpollecca U pe3ysbTara
peleHuss MaTeMaTUYecKoil 3a1auu.

CamocTosTenbHas 1eATeNbHOCT: IOHUMATh U UCII0JIb30BAaTh IPEUMYIIECTBA KOMAaHAHON 1
UHIMBUIYaIbHOM pabOThl NpH peleHUuH Y4eOHBIX 3aj1ad, NpPUHUMATh IEeJlb COBMECTHOMN
NESTEIbHOCTH, IUJIAHUPOBATh OPraHU3alMI0 COBMECTHOM paboOThl; y4acTBOBAaTh B T'PYIIIOBBIX
dbopmax pabOTHI.

NPEJMETHBIE PE3YJIbTATHI

OmnepupoBarh MOHATHAMU: HWIMHAPUIECKAs: TOBEPXHOCTb, 00pa3yomue HIHHAPHIECKON
MOBEPXHOCTH; IMIMHAP; KOHUYECKas MOBEPXHOCTh, O0pa3yollne KOHMYECKOH MOBEPXHOCTH,
KOHYC; c(hepuueckasi IOBEpXHOCTb.

Pacrio3naBats Tena BpameHus (MUIUHAP, KOHYC, cdepa u map).

OOBSCHATH CrIOCOOBI MOTyYSHHS TEJl BPALICHUS.

KrnaccudunupoBars B3auMHOE pacnoioskeHue cepbl U MIOCKOCTH.

OnepupoBarTh MOHATHSMH: IIAPOBON CETMEHT, OCHOBAaHHME CErMEHTa, BBICOTA CETMEHTA,
IapOBOM CJIOM, OCHOBaHUE APOBOTO CJI0S, BBICOTA IAPOBOTO CJIOS; IAPOBOM CEKTOP.

Boruncnate 00bEMBI U IJIOLIAAM IOBEPXHOCTEH TeJ BpalllEHUs, FEOMETPUUECKUX Tel C
npUMeHEeHHEeM (HOpMYII.

OnepupoBath NOHATUSMU: MHOTOT'PAaHHUK, BIIMCAHHBIN B Chepy U OMHUCAHHBIN OKOJIO cepsi;
cdepa, BlIMCaHHAs B MHOTOTPAHHUK WJIU TEJIO BPAILICHHUS.

BbIuncnsaTe COOTHOLIEHUS MEXKAY IUIOMIAIIMU TOBEPXHOCTEN U 00bEMaMHU MTOTI00HBIX TEN.

N300paxxaTh u3yuyaemble GUIYpbl OT PYKH U C INPUMEHEHHEM IPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) MIIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUL
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHMsI TEJ BPALICHUSI.

W3BnekaTh, HHTEPHIPETUPOBATh U MPeoOpa3oBbIBaTh MH(GOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHYecKuX (PUrypax, MpeaCTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.

OnepupoBath MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbInonHATE 1eHCTBUS CII0KEHHS BEKTOPOB, BEIYUTAHUS BEKTOPOB U YMHOXKEHHUS BEKTOPA Ha
YHCII0, 00BSACHATH, KAKUMH CBOMCTBAMH OHHU 00J1aJ1at0T.

[TpuMeHSATH paBUIIO MapasIesIenUne 1a.

OnepupoBaTh MNOHATHAMM: JIE€KAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJb
BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YroJl MEXIY BEKTOpaMH, CKaJspHOE
MPOU3BEIEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

HaxoauTts cyMMy BEKTOpPOB M NMPOU3BEIAECHHE BEKTOpA HA YUCIIO, YIOJ MEXKIY BEKTOpamH,

CKaJIApHOC MPOU3BCACHUC, PACKIIAABIBATE BEKTOP 11O ABYM HCKOJIJIMHCAPHBIM BEKTOpPAM.



3amaBath MIOCKOCTh YPAaBHCHUEM B JIEKAPTOBOW CHCTEME KOOPIMHAT.

[MpumeHsaTh TeoMeTpuueckre (akThl I PEIICHUS CTEPEOMETPUYSCKHX — 3ajad,
HPEANOJAararolMX HECKOJIBKO IAroB PEIICHUs, €CJH YCJIOBUS NMPUMEHEHHs 3aJaHbl B SIBHOM
dopme.

Perrate mpocTeiiiiie reoMeTpuYecKre 3a/laud Ha MPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO
MeTo/a.

Pemath 3amauM Ha JOKa3aTEIbCTBO MAaTEMATHYECKHMX OTHOIICHHH W HAXOXICHHE
TCOMCTPHUICCKUX BCJIWYHH I10 06pa3uaM WKW aJIropuT™MaM, MpuUMCEHAA U3BCCTHBIC MCTOABI IPU
PCIICHUN CTAHAAPTHBIX MAaTCMAaTUUCCKHX 3a/1a4.

[TpuMeHATh TPOCTEUIINE MPOrPAMMHBIC CPEACTBA M 3JIEKTPOHHO-KOMMYHUKAI[HOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUUCCKHX 3a/1a.

IIpuBoguTe npUMEpPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEM B IMPHUPOAEC U KU3HH,
pacro3HaBaTh MMPOSBICHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE.

[TpuMeHATh MOJMyYCHHBIC 3HAHUS HA TMPAKTHKE: aHAIM3UPOBATh pPEabHBIC CUTYallud W
OPUMEHATh  M3YYCHHbIC TMOHATHS B  MpPOLECCe TOMCKA  PEHICHHS  MaTeMaTHYCCKH
chopMyJIMpPOBAaHHON MPOOJIEMBbI, MOJEIMPOBATh pEATbHBIE CUTyallMd Ha S3bIKE T'C€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIH C HCIOIB30BAHUEM T€OMETPUYCCKHX TOHATHH M TEOPEM,

alirapara anre6pbl; peuiaThb MPAKTUYICCKUC 3aaa4H, CBA3AHHBIC C HAXO0XKXACHUEM I'COMCTPHUUCCKUX

BEJMYMH.
TEMATUYECKUM IVIAH
KoaundecTBo yacoB
IMpak JJEKTPOHHbIE
Ne HaumenoBaHue pa3aeJioB tnuec (ungposbie)
n/m ¥ TeM MPOrpamMMbl Bcero H%onepoqﬂble KHe o0pa3oBaTtejibHbIE
padoThbI paGor pecypehI
bl
Pa3pen 1.
[ToBTOpEeHNE MaTepuana 3a bubmiorexa LIOK .
1.1 3 0 0 https://resh.edu.ru/subject/
kypc 10 kiacca
17/
Hroro no pazneny 3
Paszgen 2
bu6mmoreka [JOK
2.1 | Tena BpaieHus 12 1 0 https://resh.edu.ru/subject/
17/
Hroro no pazneny 12
Paznen 3
bu6mmorexa [IOK
3.1 | O0béMmBI TEN 5 0 0 https://resh.edu.ru/subject/
17/
Hroro mo pazneny 5



https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
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https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/

Paznen 4

BexTops! 1 KOOpAUHATHI B

bu6mmoreka [IOK

10 https://resh.edu.ru/subject/

MIPOCTPAHCTBE 17/

Hroro no pazueny 10

Pa3znen 5
IToBTOpeHue, 0000ImIEHNE bubmoreka LTOK

51 P i m . 4 https://resh.edu.ru/subject/
U CUCTEMATHU3aLMs 3HAHUN 17/

Hroro no pazgeny 4

OBILEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME
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