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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KypCOB Ha YpPOBHE CPEIHETO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
O0y4arolMMHUCS MOHATUHHBIX OCHOB I€OMETPHUH, NPHU J10KA3aTEIbCTBE TEOPEM MU
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

I{enb ocBoeHus nporpamMmsl yueOHOro Kypcea «I'eomerpusk» Ha yriyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH M H3y4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
peuieHusi, yMEHUsI UX MPUMEHATb, MPOBOAUTH JOKA3aTEIbHbIE PACCYXICHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MAaTEMAaTUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PACCYyKICHUN;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (yHKIIMOHATBFHOM TPaMOTHOCTH, PEICBAHTHON T'€OMETpPUU:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMi, UCCIEIOBAHUS TMOCTPOCHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHSTUSAMWY», PEIICBAHTHBIMH T€OMETPUM Ha YriayOJIEHHOM YpPOBHE OOydYeHHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacrlpeiensercs He TOJbKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAIBHBIM BOIIPOCAM O0YYAIOIIHECS
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJICTABICHUN 00YJaIOMUXCsl, PACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTeIbHBIX MpOTpaMM, OOECHeunuTh YIiIyOJIEHHOE
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHaabHbEIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoautcss B 10 kiacce — 68 wwaca (2 waca B Hememo ).



COAEPXAHUE OBYUEHUA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATUSA CTepeoMeTpuu. Touka, MpsiMas, MIOCKOCTb, MPOCTpaHCTBO. [loHsATHE 00 akCMOMAaTHYECKOM
IIOCTPOCHHUU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3auMHOe pacnoniokeHue NpsiMbIX B IPOCTPAHCTBE: IEPECEKAOIINECS, [TAPAJUIEIbHBIEC U CKPEIIUBAIOLINAECS MIPAMBIE.
[Ipu3Haky ckpemmBaromuxcs npsiMeix. [lapamienbHOCTh TPSAMBIX U TJIOCKOCTEN B MPOCTPAHCTBE: MAPAIUICIBHBIE MPSIMBbIE
B NPOCTPAHCTBE, NMAPALIEIBHOCTh TPEX MPSIMBIX, MAPAIUIETBHOCTD NMPAMOU M IIIOCKOCTH. [lapannenbHoe M LEHTpAIBHOE
MPOEKTUpOBaHUE, U300paxkeHue ¢uryp. OCHOBHBIC CBOMCTBA MapaijieIbHOTO MpoeKkTupoBanus. M3o0paxkenue puryp B
MapaJUICIbHOW IPOEKUMU. YUl C COHANpPaBICHHBIMUA CTOPOHAMH, YrOJ MEXAY IMPAMBIMA B IPOCTPAHCTBE.
[lapannenbHOCTh IUIOCKOCTEH: IMApajUIeNIbHBIE IUIOCKOCTH, CBOMCTBA MapaJUIENbHBIX IUIOCKOcTe. [Ipocreimme
IPOCTPAHCTBEHHBIE (PUTYPHI HA MJIOCKOCTH: TETPAdAP, NapajljiesIenune 1, IOCTPOCHUE CEYEHU M.

[TepneHAUKYISIPHOCTD MPSAMON M MJIOCKOCTH: NEPIEHIUKYISIPHBIC MIPSAMBIE B TPOCTPAHCTBE, MPSIMbBIE MAPAIIICITBHBIC
U NEPHNEHIMKYISPHbIE K IUIOCKOCTH, IIPU3HAK MEPHEHAUKYISIPHOCTH NPSAMOW M IUIOCKOCTH, TEOpEMa O IPSAMOMU
NEPHEHIUKYJIAPHON TI0CKOCTU. OpTOroHaabHOE MpoeKTUpoBaHue. [leprneHanKysp U HaKJIOHHbBIE: PACCTOSIHUE OT TOYKH
0 TUIOCKOCTH, PACCTOSHUE OT MPSMOW JO TIUIOCKOCTH, MPOEKIus (Urypbl Ha ILIOCKOCTh. [leprneHauKyIsipHOCTb
IJIOCKOCTEN: MPU3HAK NEPIEHANKYIIPHOCTH ABYX IUIOCKOCTEN. TeopeMa o TpEX MeprneHauKyIspax.

VYTrabl B IPOCTPAHCTBE: YIOJ MEXAY MPSAMOM U INIOCKOCTHIO, ABYTPAHHBIN YroOJl, JIMHEWHBIA YTOJI ABYTPAHHOIO yIJia.
TpéxrpanHblii © MHOTOrpaHHbIe yribl. CBOMCTBA MIOCKUX YIJI0B MHOTOTPAHHOTO yria. CBONCTBA MJIOCKUX U JIBYTPaHHBIX
YIJIOB TPEXTPAHHOTO yruia. TeopeMbl KOCUHYCOB 1 CUHYCOB JJIsl TPEXTPAHHOTO yIJIa.

MHororpaHHuKH

Buapsl MHOTOrpaHHMKOB, pa3BEPTKa MHOrOrpaHHuKa. [Ipu3ma: N-yronpHas npusma, npsiMas U HAKJIOHHAs MPU3MBI,
OOKOBasi W TOJHAs TOBEPXHOCTh MpU3MBL [lapamnenenunen, MNPsSMOYTOJBbHBIA TapajUieienune] W €ro CBOWCTBA.
Kparuaiimme myTd Ha MOBEPXHOCTH MHOTrorpaHHuKa. Teopema Oinepa. IIpoctpanctBennas teopema I[ludaropa.
[Mupamuzaa: N-yronapHas nupamuaa, npaBuibHas U yceu€HHas nupamuibl. CBoiicTBa pédep U OOKOBBIX I'paHel MPaBUIBLHON



nupamuabl. [IpaBuibHbIE MHOTOIpDaHHUKH: MpaBWbHAs MPU3Ma M MPaBWIbHAS NUPaMUa, NpaBUIbHAs TPEYroJIbHAS
nUpaMya W TPaBWIbHBIN TeTpasrap, KyO. IlpeacTtaBieHune o MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTAadap, MOACKAdIp H
UKOCa3P.

Boblunciienre 371eMEeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHainu, yribl. [lnomanas O0OKOBOM MOBEPXHOCTH U IMOJTHOU
MOBEPXHOCTU MPAMOU MPU3MBI, IJIOMIA b OCHOBAaHMI, TeopeMa O OOKOBOW MOBEPXHOCTH MpsiMoi mpusMbl. [lnmomans
OOKOBOM MTOBEPXHOCTU ¥ OBEPXHOCTH MPABUIIBHON MUPaMUIbI, TEOPEMA O IUIOMIAIA YCEUEHHOW MUPAMUJIBI.

CumMmeTpus B MPOCTPAHCTBE. DJIEMEHThl CUMMETPHM NPABUIBHBIX MHOTOIMPAHHUKOB. CHUMMETpHs B NPaBUIBHOM
MHOTOTPAaHHHUKE: CHMMETPUS Napajulesienunea, CAMMETPHUS PABUIIBHBIX NPU3M, CAMMETPUS TPABUJIBHOW MUPAMUIBI.

BeKTopsbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOpP B MPOCTPAHCTBE, HYJIEBOW BEKTOp, [JIMHA HEHYJIEBOI'O BEKTOpPAa, BEKTOPHI KOJUIMHEAPHBIE,
COHAIPABJICHHBIE W MIPOTHBOIIOJIOKHO HANPABJIEHHbIE BEKTOPHI. PaBeHCTBO BEKTOPOB. JlEMCTBUS C BEKTOPAMHU: CIOKEHUE
Y BBIYUTAHUE BEKTOPOB, CYMMa HECKOJbKHX BEKTOPOB, YMHOXEHHE BEKTOpa Ha 4yuciao. CBOMCTBA CIOXKEHUS BEKTOPOB.
CBolicTBa yMHOKEHHsI BEKTOpa Ha yucio. [IoHATHE KOMIITTaHApHBIE BEKTOPHI. [[pM3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamtenenumnena. TeopemMa o pa3joK€HHHM BEKTOpAa MO TPEM HEKOMIUIAHApHBIM BekTOopam. lIpsimoyrosbpHas
cucTeMa KoopAWHAT B mpocTpaHcTBe. KoopauHatel BekTopa. CBsI3b MEXAY KOOPAMHATAMU BEKTOPA M KOOpPJIMHATAMU
TOYEK. YToa Mexy BekTopamu. CKalsipHOE MPOU3BEIEHUE BEKTOPOB.

MJIAHUPYEMBIE PE3YJbTAThBI OCBOEHUSI YYEBHOT'O KYPCA «'EOMETPUS» (YIJTYBJIEHHBINA
YPOBEHbB) HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xknanckoe BOCIUTAHME:

c(hOpPMUPOBAHHOCTh TPAXKIAHCKOMN TMO3ZUIIMU O0YUYaIOIIErocsl Kak aKTUBHOTO W OTBETCTBEHHOT'O YJI€HA POCCHUICKOTO
00111eCcTBa, MPEJICTABICHUE O MAaTEMAaTUUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SBJICHUH, MPOLETYP
TPaXIAHCKOTO OO0IecTBa (BBIOOPHI, OMPOCHI U JIPYroe), YMEHHUE B3aUMOJICHCTBOBATH C COIIMAIBHBIMA MWHCTHUTYTAMU B
COOTBETCTBHUU C X (DYHKIIMSIMU U HA3HAYECHUEM;

2) maTpuoOTHYECKOEe BOCIIUTAHHE:



c(OPMUPOBAHHOCTh POCCUHUCKOMN TPaKIaHCKOW MACHTUYHOCTH, YBAXEHHUS K MPOLUIOMY U HACTOSALIEMY POCCHUICKOM
MAaTEMATHKH, LEHHOCTHOE OTHOIICHUE K JOCTHUKECHUSIM POCCUUCKUX MATEMAaTHUKOB M POCCHUWCKOW MaTeMaTUYECKOU
IITKOJTBI, MCTIOJIb30BAHME 3TUX JOCTHKEHUHN B APYTHX HAyKax, TEXHOJIOTHX, c(hepax IKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCHICKOTO Hapoja, ChOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSA, 3TUYECKOIO
MOBEJICHUSI, CBSI3aHHOTO C MPAKTUUYECKUM MNPUMEHEHUEM JOCTHKEHUN HAayKH M JESATEIbHOCTBbIO Y4YEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ja B MOCTPOCHHUE YCTOMYUBOTO OyAYyLIErO;

4) acTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYas 3CTETUKY MAaTeMaTHYeCKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
pELIEHU, pacCykAEHUN, BOCIPUUMYHUBOCTh K MATEMATUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puznveckoe BoCIUTAHHE:

c(hOpMUPOBAHHOCTh YMEHHS NMPUMEHATh MaTEeMaTUUYECKHE 3HAHUSA B MHTEpecax 3J0pOBOro U Oe3omacHoro obpasa
YKU3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (3I0pOBOE MUTaHUE, COAJaHCUPOBAHHBIA PEKUM 3aHATUH U
OTHbIXa, pEryispHas ¢u3nueckass aKTUBHOCTH), (U3NUECKOE COBEPIICHCTBOBAHME TMPU 3aHITHSIX CIOPTHBHO-
03JI0POBUTEIBHOM JAESATEIBHOCTHIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TpPYAYy, OCO3HAaHUE IIEHHOCTH TPYJOJIOOMS, MHTEpPEC K Pa3iMuHbIM cdepam npodeccruoHanbHOU
NeSATEeTbHOCTH, CBSI3aHHBIM C MAaTEMaTUKOW W €€ TPHIOKCHHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp Oymymien
npodeccu M peai30BBIBaTh COOCTBEHHBIC JKW3HEHHBIC IUIAHBI, TOTOBHOCTh M CIOCOOHOCTh K MaTEMaTUYECKOMY
00pa30BaHUI0 M CaMOOOpPA30BAHUIO HA MPOTSHKEHUH BCEM JKU3HU, TOTOBHOCTh K AKTMBHOMY Y4YacTHIO B PEIICHUU
MPAKTUYECKUX 3a/1ad MaTeMaTUIECKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHME:

c(hOPMHPOBAHHOCTh AKOJOTUYECKON KyIbTYPhl, TIOHUMAHHUE BIMSHHUS COIMATHLHO-YKOHOMHUYECKUX MPOIIECCOB HA
COCTOSIHHE TIPUPOTHON U COIMATBHON CPEJibl, 0CO3HAHUE TJIOOATLHOTO XapaKTepa AKOJIOTHYECKUX MPOOJIeM, OpHUEHTAIUs
Ha NMPUMEHEHNE MaTeMaTUUECKUX 3HAHUH IS pEIIeHUs 3a71a4 B 00JIaCTH OKPYKAIOIIEeH Cpe/ibl, IJTAHUPOBAHUE TTOCTYIKOB
U OIIEHKHU X BO3MOXHBIX MOCIEICTBUM I OKPYXKAIOIICH CPeIbl;

8) neHHOCTH HAYYHOI'O ITO3HAHMSA:



c(OpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKHU M OOIIECTBEHHOM
NPaKTUKH, MOHMMAaHHWE MAaTeMaTH4YeCKOW HAayKh Kak cQepbl YelOBEUYECKOW EeATEIbHOCTH, JTaloB €€ pa3BUTUA H
3HAYMMOCTH ISl Pa3BUTHSI UBUIIM3ALIMH, OBJIAJICHUE A3bIKOM MAaTEMAaTUKU U MATEMATHYECKON KyJIbTYpPOH KaK CPEeICTBOM
NO3HaHWsI MHUpa, TOTOBHOCTh OCYILIECTBIIATh IPOEKTHYI0 MU HCCIIEAOBATEIbCKYIO NEATEIbHOCTh WHIWBUIYaJbHO U B
rpymIe.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe /1eiiCTBUS

ba3oBble jioruyeckue aeiicTBusI:

BBISIBIISAITh M XapaKTEPU30BATh CYIECTBEHHbIC MPU3HAKH MAaTEMaTUYECKUX OOBEKTOB, MOHSTHM, OTHOIICHUN MEXKIY
MOHATUSIMHU, (OPMYJIUPOBATH OIpPEACIICHUS TMOHATUN, YCTAHABIMBATH CYIIECTBEHHBIM MPHU3HAK KiIacCUpUKAIINH,
OCHOBaHMS U1 0000IICHNS ¥ CPAaBHEHHS, KPUTEPUHU TTPOBOIMMOTO aHAJIHN3a;

BOCIIPUHUMATh, (POpMYITHUpOBaTh U MPEeOOPa30BBIBATh CYKJICHUS: YTBEPAUTEIbHBIC U OTPHUIIATCIIbHBIC, SAUHUIHBIC,
YaCTHBIE U 00IIKE, YCIOBHBIE;

BBISIBIIAITH MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U W MPOTHUBOpEYMs B (paKTax, IAHHBIX, HAOTIOACHUSX U
YTBEPKIICHUSIX, TIPEIIaraTh KPUTEPUH ISl BBISIBJICHHUS 3aKOHOMEPHOCTEH U MIPOTUBOPEUHIA;

JenaTh BBIBOALI C HKCIOJB30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX W WHIYKTUBHBIX YMO3aKITIOUCHHH,
YMO3aKJIFOUCHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIPHO JIOKA3aTeIhCTBA MATEMATHUYECKUX YTBEPXKIAEHUW (MpsIMble W OT MPOTUBHOTO),
BBICTPAaWBaTh ApTyMEHTAIUIO, TPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYKICHHS M BBIBO/IBI;

BBIOMPATh CTHOCOO pelieHust yuyeOHOUW 3amadyn (CpaBHUBATh HECKOJBKO BAapUAHTOB DEIICHUS, BHIOUpATh Hauboiee
MOIXOJISIIIIAN ¢ YI€TOM CaMOCTOSITEIIEHO BBIICICHHBIX KPUTEPHUEB).

Bba3oBrbIe ucciaeaoBareabCKHe AeiicTBUA:

MCITOJI30BATh BOTIPOCKHI KaK MCCIIEI0BATEILCKUI NHCTPYMEHT MO3HAHMS, (POPMYIUPOBATH BOMPOCHI, (DUKCUPYIOIINE
MPOTUBOpEYHE, MPOOJIeMy, yCTaHABIMBATH HCKOMOE W JaHHOE, (OPMUPOBATH THUIOTE3y, aAPTYMEHTUPOBATH CBOIO
MO3ULIMI0, MHCHHUE;



NPOBOJUTH CaMOCTOSATEIBHO CIUIAHMPOBAHHBIA HKCIIEPUMEHT, HCCIIEIOBAHUE IO YCTAHOBICHHIO OCOOCHHOCTEM
MaTeMaTHYECKOro 0OBEKTa, SIBICHUS, MPOIECCA, BHISIBJICHUIO 3aBUCUMOCTEN MEXITY 00bEKTaMHU, SIBIICHUSIMU, ITPOLIECCaAMU;

CaMOCTOATENLHO  (OPMYIUPOBATh OOOOIIEHUS W BHIBOABI IO pe3yJabTaTaM IMPOBEAEHHOTO HAOIOICHUS,
UCCJIEIOBAHMUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U 000OIICHHUI;

MPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IMPOIECCa, a TAK)KE BBIJBUTATh MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX
YCIIOBHSIX.

Pa6ora ¢ undpopmaumeii:

BBISIBIIATD Je(hUIIUTHI HHGOPMAIINH, TAaHHBIX, HEOOXOAUMBIX JIJIs OTBETA Ha BOMPOC U JIJISl PEIICHUS 3a/1a4K;

BBIOMpaTh HMHGOPMAIMIO W3 HUCTOYHHUKOB PA3JMYHBIX THUIOB, AaHAJIM3UPOBAaTh, CHUCTEMATU3UPOBATH W
UHTEPHPETUPOBATH MHGOPMAIIMIO PA3IUYHBIX BUIOB U (POPM Ipe/ICTaBICHNUS;

CTPYKTYpUpPOBaTh MH(GOPMALIUIO, TPEACTABIATh €€ B pa3IN4YHBIX (POpMax, UILUTFOCTPUPOBATH IpadUUECKH;

OIICHUBATh HAAEKHOCTH MH(DOPMALIMK IO CAMOCTOSITEILHO CPOPMYTUPOBAHHBIM KPUTEPUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXKACHUS B COOTBETCTBUM C YCJIOBUSIMH W LENSIMU OOLIEHUS, SICHO, TOYHO,
I'PAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U IIMCBMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS 110 X0y PELICHUs 3a/1a4H,
KOMMEHTHUPOBATH I0OJy4EHHBIN pPE3yJIbTAT;

B XOJ€ OOCYXIEHHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKJaeMOM TeMbl, MpoOJIeMbl, peniaeMoil 3aaauu,
BBICKA3bIBATh UJEH, HALICJIEHHBIE HA TIOMCK PEUIECHUs, COITOCTABIATh CBOM CYKJICHHS C CYKJICHHSAMHU APYTUX YYaCTHUKOB
auanora, oOHapyXMBaTh pa3jMude U CXOJCTBO MO3ULUNA, B KOPpPEKTHOW (opme (OopMyIupoBaTh pa3zHOTrIacHs, CBOU
BO3PAKECHMUS;

NPEJCTaBISITh PE3yNbTaThl PEHICHUs 3a/ayd, SKCIIEPUMEHTA, WCCIeOBaHUs, MPOEKTa, CAMOCTOATEIBHO BHIOUPAThH
dbopmar BBICTYIUIEHHS C YYETOM 3a/1a4 MPE3EHTALUN U OCOOEHHOCTEHN ayIUTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISATh IUIaH, AJITOPUTM PEIICHHS 3aJlaud, BBHIOMPATh CIOCOO pEIICHUS] C YUYETOM HMEIOUIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOXHOCTEH, apTyMEHTUPOBATh M KOPPEKTHPOBATH BAPUAHTHI PEIICHUH C YIETOM HOBOM MH(GOPMAIIUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH HHTEJJIEKT:

BJIaJICTh HaBBIKAMH II03HABATCIBLHOM pedieKCHUM KaK OCO3HAHHUS COBEPIIAEMBIX JCHCTBUM M MBICIUTEIbHBIX
MIPOIIECCOB, MX PE3YyJbTAaTOB, BIAJETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpoliecca M pe3yJjibTara penieHus
MaTeMaTUYECKOHM 3aJa4u;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh MIPU PEIICHUH 3a]1a4i, BHOCUTh KOPPEKTUBHI B JICATEIILHOCTh Ha
OCHOBE HOBBIX OOCTOSITENIbCTB, TAHHBIX, HAWIEHHBIX OIMOOK, BBISIBICHHBIX TPY/IHOCTEH;

OIICHMBATh COOTBETCTBHUE pE3yJbTaTa LETU M YCJIOBHUSM, OOBSCHATH MPUYHMHBI JOCTHXKEHUS WM HEIOCTHUKCHUS
pe3yIbTaTOB JIEITEIIbHOCTH, HAXOAUTH OLIUOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHasl 1eSITEJIbHOCTD:

MOHMMATh U UCIOJIH30BaTh MPEUMYIIECTBA KOMAaH/IHOW U MHAWBUAYaJbHONU pabOThlI MPU PELICHUHM YUEOHBIX 3ajad,
MPUHUMATh 1eJh COBMECTHOM JIESTEIBHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThl, pacrpeiciisTh BUIbI
paboT, ToroBapuBaThCs, 0OCYXKIATh MPOIIECC U PE3yabTaT paboThl, 0000IIaTh MHCHHS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPyHHoBBIX (opMmax padoTel (0OCyXIeHHs, OOMEH MHEHUH, «MO3rOBbI€ ILITYpPMbI» W HWHBIE),
BBITIOJTHATH CBOIO YacTh pabOThI M KOOPJMHUPOBATH CBOU JACHCTBUS C NPYTMMHU YWICHAMU KOMAaHJbl, OIIEHUBATh KaueCTBO
CBOETO BKJIaJIa B OOITUN MPOAYKT MO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICUCTBUS.

HPEIMETHBIE PE3YJIBTATBI

K koniy 10 kinacca oGyyaronuiicss Hay4uTcs:

e CBOOOIZHO OMNEPUPOBATH OCHOBHBIMHM TOHSATHUSIMU CTEPEOMETPUM TMpU PEIIEHWH 3a7ad U IPOBEICHUU
MaTEeMaTHUECKUX PACCYyKICHH;

e TPHUMEHSATHh aKCHOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX MIPH PEIICHUU T€OMETPUUECKUX 3a/1a4;

e KJAcCU(PUIMPOBATH B3aUMHOE PACIHOJIOKEHUE MPSMBIX B MIPOCTPAHCTBE, MIIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE;



CBOOOJHO ONEPUPOBATH MOHSATUSAMH, CBSI3aHHBIMU C YIVIAMH B MPOCTPAHCTBE: MEXAY NPSIMBIMH B MPOCTPAHCTBE,
MEXKy IPSIMOM U IIJIOCKOCTBIO;

CBOOOJIHO OIEPUPOBATH MOHATHUAMHU, CBI3aHHBIMU C MHOTOI'PaHHUKAMU;

CBOOOJIHO  paclo3HaBaTb OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (TMpu3Ma, NOHpaMuia, OPSIMOYTOJIbHBIN
napasuiesienumne;, Kyo);

KJIACCU(PUIIMPOBATH MHOTOTPAHHUKH, BEIOUpAst OCHOBaHUS JIJIs Kilaccu(ukaImm,

CBOOOJIHO OIEPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C CEYEHHEM MHOTOTPaHHUKOB MJIOCKOCTHIO;

BBINOJHATH MapajljIeNIbHOE, LEHTPAJIBHOE U OPTOrOHAJIBHOE MPOEKTUPOBAaHHE (UIYp HA IJIOCKOCTb, BBIMOIHSTH
n300paxkeHus PUryp Ha MIOCKOCTH;

CTPOUTHh CEYEHHS] MHOTOTPAaHHMKOB pPa3jIMYHbIMM METOJIaMH, BBINOJHATH (BBIHOCHBIE) IUIOCKHUE YEPTEXKHU U3
PUCYHKOB IIPOCThIX 00BEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHU3Y;

BBIUHMCIIATh IUIONIAJAM TOBEPXHOCTEH MHOTOIPAHHMKOB (IIpU3Ma, MHpPaMU]a), TEOMETPUYECKUX Tea C
IpUMEHEHHEM (HOpPMYII;

cBOOO/IHO ONEpUPOBATH MOHATUSMU: CUMMETPHs B MPOCTPAHCTBE, LEHTP, OCh U IJIOCKOCTh CUMMETPHUH, IICHTP,
OCb U IJIOCKOCTh CUMMETPHUH (PUTYPBL;

CBOOOJTHO ONEPUPOBATH MOHATUAMH, COOTBETCTBYIOIIMMH BEKTOPaM U KOOpJAMHATAM B IPOCTPAHCTBE;

BBITNIOJIHATH JIEUCTBHS HaJl BEKTOPAMH;

pemaTh 3aJayd Ha J0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOIIEHUN W HAXOXKJIECHUE TI'€OMETPUYECKHUX BEIUYMH,
IPUMEHSS W3BECTHBIE METOAbl NPH PEIICHWH MaTEeMaTHYECKMX 3a/ay IIOBBIIIEHHOTO ¥ BBICOKOIO YPOBHS
CIIOXHOCTH;

NPUMEHSTH MPOCTEHIINEe MPOrpaMMHBIE CPEJICTBA M 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHUCTEMbI MPHU PEIICHUU
CTEPEOMETPUUECKHUX 3a7aY;

U3BJIEKAaTh, TMPEOOPa30BBIBATh M HUHTEPIPETUPOBATH HH(GOPMALMIO O MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX
¢durypax, npeACTaBICHHYIO Ha YepTexaxX U PUCYHKaX;

NPUMEHSTH MOJyYeHHbIE 3HAHUSI HAa MPaKTUKE: CPABHMBATh M AHAJIM3UPOBATH PEAJIbHBIE CUTYalld, MPUMEHSTh
U3YYeHHBbIE TOHATHS B TMpOIECCe TOMCKAa PEHICHHS MaTeMaTU4YeCcKd CPOpPMYJIUPOBAHHON MPOOIEMBI,
MOJIEJIMPOBATh PEAJIbHBIE CUTYallMU Ha SI3bIKE T€OMETPHUH, HCCIIE0BATh MOCTPOEHHBIE MOJEIH C UCIIOIb30BAHUEM



T€OMETPUYECKHX TOHATHUI M TEOpeM, almapara ajireOpbl, pemarb MNPAaKTHYECKUE 3a7aud, CBS3aHHBIE C
HaxO0KJICHUEM T'€OMETPUUECKHUX BEJINYNH;
e UMETh MpECTaBICHHUSI 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUU KaK COCTaBHOW 4acTH (yHIaMEHTa pa3BUTHUS

TEXHOJIOTHUH.
TEMATHYECKOE IIVTAHUPOBAHUE
10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumenoBaHue pa3iesioB U TeM (undposBbie)
n/n NMPOrpamMmblI Bcero Konrpoarupie  Ilpaxtirseckie o0pa3oBaTe/ibHbIE
padoThI padoThI pecypeaI
1 BBeneHue B cTepeoMeTpuio 14 1
5 BsaumHoe pacronoxeHue npsiMbix B 5
IIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [lepnieHIUKyYISIPHOCTD MPSMBIX U 16
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYTIbl U paccTOSTHUS
MHororpanHuk# 5 1
Bekrtopsl B mpocTpaHcTBe
3 HOBTOP@HH@, 000011IeHE U CUCTEMATU3AIHS 5 1
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHBbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

OcHoBHbIe NpaBuiia H300pakeHUs Ha
PHUCYHKE IJIOCKOCTH, MapaJljIesIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
[TonsTHS: MepeceKarouecs MIOCKOCTH,
nepeceKarommecs npsimMas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHue
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOINUX 00HEKTOB

05.09

07.09

12.09

AKCHOMBI CTEPEOMETPHUH U NIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cienctsus u3 Hux. CrocoOnl 3aaHus
MPSIMBIX U TJIOCKOCTEH B IPOCTPAHCTRBE.
O603HaueHus NPSIMbIX U TNIOCKOCTEH

N300pakeHne ceueHuil mupaMuabl, Kyoa u
IIPU3MBI, KOTOPBIE TPOXOJAT YEPE3 UX
pé6pa. N3o0pakeHune nepeceueHust
MTOJIYYEHHBIX IIJIOCKOCTeN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI pa3HbIMU LIBETAMU

N300paskeHne ceueHui mupaMubl, Kyoa u

14.09

19.09

21.09

26.09




MIPU3MBI, KOTOPBIEC TPOXOIAT Yepe3 UX
pé6pa. N3o0pakeHune nepeceueHus
MOJTYYCHHBIX TUIOCKOCTeH. PackparimBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IIBETAMH

Mertopa cie10B Uit HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHui NpsIMbIX U
IIJIOCKOCTEN

28.09

10

11

12

13

Mertop ciie10B Uit HOCTPOCHHS CEUCHUH.
CaoiicTBa niepece4eHuid NpsIMbIX U
IIJIOCKOCTEN

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pEbpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCH 1IaroB
MMOCTPOEHUS

ITocTpoeHue ceueHuii B nupamuie, Kyoe mo
TpéM TOouKaM Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3alIUCh 11aroB
ITOCTPOEHUS

IToBTOpenue mnanumerpuu: Teopema o
MIPONOPIMOHANIBHBIX OTpe3kax. [Tonodue
TPEYrOJIbHUKOB

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUIX Ha
BBIHOCHBIX yepTexax. Mcropus pa3Butus
IUIAHUMETPUU U CTEPEOMETPUU

03.10

05.10

10.10

12.10

17.10

14

B3anMHOe pacnionoxeHue npsmbIx B

npoctpancTBe. CKpeuBaronecs npsmele.

[Ipu3Haky CKpemUBaIOIUXCA MPSAMBIX.
[TapajutenpHbIE IPSMBIE B IIPOCTPAHCTBE

19.10




15

KonTtponsHas padora " AKCHOMBI
P p
crepeomerpun. Ceuenus"

24.10

16

Teopema 0 CylIeCTBOBaHUU U
€AVMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM NPSMOM, TPOXOASILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HA JaHHOU
npsamoii. Jlemma o nepeceyeHun
MapajuieIbHbIX MPSAMBIX INIOCKOCTHIO

26.10

17

[TapamnenbHOCTB TpeX MpsMBIX. Teopema o
TpEX mapajuIeNIbHBIX NPAMBIX. Teopema o
CKPEILMBAIOIUXCS MPSAMBIX

07.11

18

19

20

21

22

[TapannensHOE MPOSKTHPOBAHHE.
OcHOBHBIE CBOICTBA apaJLJIEILHOTO
npoektupoBanus. M300pakeHue pa3HbIX
¢buryp B napauenbHON IPOeKINUN

enTpanbHas npoekuus. Yroiui ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOII
MEXIy NPSMBIMU

33,[[3.‘11/1 Ha JOKa3aTCJIbCTBO U
HUCCICIOBAHUC, CBA3AHHBIC C
PACIIOJIOKCHHUEM MIPAMBIX B ITPOCTPAHCTBE

[TonsATHA: MapamuIeTbHOCTh MPSAMOKN U
IIJIOCKOCTH B IIpocTpaHcTie. [Ipu3Hak
MapaJuIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.
CaolicTBa napamienbHOCTH IPSIMON U
IIJIOCKOCTH

reOMeTpI/I'—IeCKI/Ie 3aa41 Ha BBIYMCIICHUEC U

A0Ka3aTCJIbCTBO, CBA3aHHBIC C
nmapalliCJIbHOCTBIO IMMPAMBIX U IUIOCKOCTEH B

09.11

14.11

16.11

21.11

23.11




IIPOCTPAHCTBE

23

24

25

[TocTpoenue ceuenus, IPOXOASILETO Yepes3
JAHHYIO IPSIMYIO HA YePTEkKE U
MapaJyIENbHOIO IPYrou npsmoiut. Pacuér
OTHOLIEHUI

[MapannenbHas MPOEKIHs, TPUMEHEHUE TSI
MOCTPOCHHMSI CEYCHUH KyOa u
napauienenumnena. CBoncTa
napajuieJienumne1a u Ipu3Mbl

HapaJ'IJ'IeJ'IBHHe IIJIOCKOCTH. HpI/ISHaKI/I
apaJiuieJIbHOCTH ABYX IUIOCKOCTEN

28.11

30.11

05.12

26

Teopema o napajuieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOAAIIEH
4yepes TOUKY, He MPUHAATIEKAITYIO TaHHOM
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

07.12

27

CaolicTBa napamieiabHbIX MIIOCKOCTEN: O
MapajuIeIbHOCTH MPSIMBIX TEpECeueHus Ipu
IIEPECEYEHUH JIBYX MapalIeIbHbIX
IIJIOCKOCTEMN TPEThen

12.12

28

CaolicTBa napamieiabHbIX MIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXAY MapalIeIbHBIMUA
IJIOCKOCTSIMU; O NIEPECEUEHUH NTPSMOH ©
JBYMsI TapaJIJIEIbHBIMU NIOCKOCTSMHU

14.12

29

[lepneHMKyIAPHOCTD NPSMOM U
I0CcKOCTH. [IpU3HaKk nmepneHuKyIs[pHOCTH
MPSAMON U TIIOCKOCTH

19.12

30

Teopema o CylIeCTBOBaHUU U

21.12




€MHCTBEHHOCTH MPSAMOM, IPOXOASLIEN
yepe3 TOUKY MPOCTPaHCTBa U
MEePIEHANKYISIPHOMN K MIIOCKOCTH

[InockoCTH U EPIIEHIUKYIIAPHBIE UM

31 26.12
IIpsIMbIE B MHOTOTpaHHHUKAX

32 [lepnennukynsap u HaknoHHas. [loctpoenue 5812
NEPIECHIUKYIIAPA U3 TOYKU Ha MPAMYIO

33 Teopema 0 TpEX MeprneHAUKyIIpax 09.01
(npsimast 1 oOpaTHas)

34 TeopeMma 0 TpEX nepHeHANKYIIApax 1101
(mpsimast u oOpaTHasi)

35 VYron Mexay CKpeIUBaOIUMUCS 16.01
IPSIMBIMU

36 [Touck neprneHaAuKyISIPHBIX MPSAMBIX C 18.01
IIOMOILBIO NEPIEHAUKYIISAPHBIX IIIOCKOCTEN

37 OproroHanbHOE MPOSKTUPOBAHNE 23.01
ITocTpoenue ceuenuit kyba, Npu3Msl,

38 MPaBUIILHON MUPAMH/IBI C TOMOLIBIO 25.01
OPTOTOHAJIBLHOMN MPOEKLIUH
CuMMeTpusl B IPOCTPAHCTBE OTHOCUTEIBHO

39 mockocTy. [nockoctu cumMmerpuil B 30.01
MHOTOTpaHHUKAX

40 [Ipu3Hak nepneHauKyIIpHOCTH IPSIMOU U 01.02
IIJIOCKOCTH KaK CIIEJICTBUE CUMMETPUU

a1 HpaBI/mLHE:Ie MHOIOrpaHHUKHU. Pacuér 06.02
pPacCTOSTHUM OT TOYKH 0 IIIOCKOCTH

42 KonTponsHas padora 08.02

"[lepneHAUKYIAPHOCTh MPSAMBIX U




IIJIOCKOCTEM B IIPOCTPAHCTBE

43

44

CnocoObl ONyCTUTh NEePHEHANKYISAPDI:

CUMMCTpPUA, CABUT TOYKHU I10 HapaJIJIeJIBHOfI

IpsAMON

CaBur no HenapauieIbHOW NpsiMOH,
W3MEHEHUE PacCTOSHUMA

13.02

15.02

45

I'eomeTprueckue METObI BEIUNCIECHUS
yIJla MeXy IpSIMbIMU B MHOT'OI'paHHHKaX
JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YTJIOB IBYTPaHHOTO yTIja

20.02

46

[lepnennukynspHeie miockoctu. CBoiicTBa

B3aUMHO NEPICHIUKYIISPHBIX IIIOCKOCTEHN
[Tpu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o0 mpsiMoi
MepECeUeHUs ABYX IIIOCKOCTEN
MEePIEHIUKYISIPHBIX TPEThEU MIIOCKOCTH

22.02

47

48

[IpssmoyronbHbBIN Napasuienenunes; Kyo;
HU3MEPEHMUS], CBOUCTBA IPIMOYTOJIbHOTO
napajuienenunena Teopema o AMaroHanu
IIPSIMOYTOJIBHOTO NIapaJuleIenune1a u
CJIEICTBHE U3 HEE

Teopema 0 tMaroHany NPSMOYTOJIBHOTO
napajuleNIeNUIeNa U CIEICTBUE U3 HEE

27.02

29.02

49

50

CrepeoMeTprUeCKHE U TIPUKJIIAIHBIE
3a7a4M, CBA3aHHbBIEC CO B3aUMHBIM
pacIoN0KEHUEM NPSIMBIX U TJIOCKOCTH

Hapa napajiCJIbHbIX IUIOCKOCTEM Ha
CKpCHIMBAOIHNUXCA NPAMBIX, PACCTOAHUC

05.03

07.03




MCXKAY CKPCIIUBAIOIIUMUCS IPAMBIMU B
IMPOCTBIX CUTYalUAX

51

PaccrosiHMe OT TOYKH 10 IUNIOCKOCTH,
paccTosiHuE OT IPSMOM A0 INIOCKOCTH
Beluncnenue paccTossHUNA MEXKIY
CKPELIUBAIOIIMMUCS IPSIMBIMU C IIOMOIIBIO
NEPIEHIUKYIIPHON IIJIOCKOCTU

12.03

52

TpéxrpaHHblil yroi, HEpaBeHCTBa s
TpexrpanHbix yrioB. Teopema [lugaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JJIs1
TPEXTPAaHHOIO yIJia

14.03

53

54

IIupamuna. Buaer nupamu. [IpaBunbHast
nupamMuaa

[Tpusma. [IpsiMast u HaKIOHHAS TPU3MBL.
[IpaBunbHas mpu3ma

26.03

28.03

55

[IpssMo#t napaienenunen, NpsMOyroJIbHbIA
napajuienenumnesa, Kyo

02.04

56

57

Brinyxiible MHOrorpanHuku. Teopema
Oiinepa. [IpaBunbpHbIe U OMYNIpaBUIbHBIE
MHOTOTpaHHUKHU

CamocrosrenbHas padora
"MHororpanHuku"

04.04

09.04

58

IlousTue BCKTOpa HaA IJIOCKOCTHU U B
IIPOCTPAHCTBC CYMMa BCKTOPOB Pa3zHocTh
BCKTOPOB HpaBI/IJ'IO napajuiejacnuicaa
YMHOXEHHUE BCKTOpPA HA YUCJIO

11.04

59

PasnoxxeHne BekTopa 1mo 6azucy Tpeéx
BEKTOPOB, HE JISKAIUX B OJTHON TIIIOCKOCTH

16.04




CkansipHoe npousBesieHue Beruncienue

60 1 18.04
yrIJjla MEXy BEKTOPaMH B IPOCTPAHCTBE

61 IIpocreiimume 3ana4u ¢ BEKTOPaMHU 23.04

62 [Ipocreiimue 3aa4u ¢ BEKTOpaMu 1 25.04

63 I'ogoBast koHTpOIBHAS paboTa 02.05
[ToBTOpenue kypca 10 kiacca.

64 P P 5 1 07.05
[TapanienbHOCTh IPSIMBIX U IIOCKOCTEN
[ToBTOpenue kypca 10 kiacca.

65 p P . 1 14.05
[TapannenbHOCTb NPSAMBIX U IJIOCKOCTEN
[ToBTOopenue kypca 10 kiacca.

66 [lepneHMKyYIAPHOCTD MPSAMBIX U 1 16.05
IIJIOCKOCTEN
[ToBTOopenue kypca 10 kiacca.

67 P P 1 21.05
MHOrorpaHHMKH.
[ToBTOpenue kypca 10 kiacca. Bekropsl B

68 p P p 1 23.05
IIPOCTPAHCTBE

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




JIvcT KOppeKTHUPOBKH paboyei mporpaMmbl

ypoka

Ne ypoka o
IJIaHy B
paszznene

Tema ypoka

[ara ypoka

10 IUIaHy

¢baxt

ITpuunHa (npukas)




PaccmoTpena u pekomeH10BaHa K
YTBEPKACHHUIO TE€JAarOrH4eCKUM COBETOM
ot 28.08.2023 mpotokoa Nel

CormacoBaHoO:

IIpoTokoun 3acegaHus METOTUIECKOTO O0BETMHCHHUS
yauTenei MpeIMeTHUKOB

ot 28.08.2023 Ne 1

CornacoBaHo:
3aMecTHTeNb JUPEKTOpa Mo yueOHo padoTe

Boiiko JI.A.

Cuxopenko U.B. 28.08.2023
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