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MNOACHUTEJBHASA 3AIINCKA

PaGouast mporpamma yue6HOro Kypca «MaTtemaTuka» 0a30BOro YpoBHS s
oOyuaronuxcs 11 kiacca BkitouaeT B cedst Kypc «Anredpsl u kype «['eomerpuny.
pa3paboTana Ha ocHOBe @DenepallbHOTO TOCYIAPCTBEHHOTO 0O0pa30BaTEIbHOTO
CTaHJapTa CpeAHEro o0Iero oopazoBaHUs, C YUYETOM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHMM, MPEABABISIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, M TpaaulIul
poccuiickoro obOpazoBanusi. Peanuzaiusi nmporpaMMbl oOecrieudBaeT OBIAJICHUE
KJIFOUEBBIMA KOMIETEHIUSIMU, COCTABJISIONIMMU OCHOBY JJIi CaMOpa3BUTHS U
HEIPEPBIBHOTO 00pa30BaHUs, IEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JIMYHOCTHOIO U
MO3HABATEJILHOTO Pa3BUTHSI INYHOCTH O0YYaIOIIUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VY4eOHbIil Kypc «Asredpa W Hadyajla MaTeMaTHUYECKOIO aHaIN3a» SBISETCA
OJHUM M3 HauOoJiee 3HAUMMBIX B IMPOrpaMMe CpeaHEero obiero oOpa3oBaHMs,
MOCKOJIBKY, C OJHOM CTOPOHBI, OH OOECTeUrMBAaEeT WHCTPYMEHTAIbHYIO 0a3y mams
U3YYEHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYTroi CTOPOHBI, (hOpPMHUPYET
JIOTHYECKOE U aOCTPaKTHOE MBIIUIEHUE O0ydYaroluXcs Ha YpOBHE, HEOOXOIMMOM
JUIsL OCBOE€HUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTH U JIPYTUX
JUCUMIUIMH. B paMkax aaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJIeBalOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (opMyIupyeT cBoOU
JOCTHKEHHS B MAaTeMaTH4ecKkoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOro aHalu3a 3aKia/lbIBacT
OCHOBY Ul YCIIEUIHOTO OBJIQJICHUs] 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TEHJICHIINN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IMH(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIb30BaTh MX JJIs JajbHEWIIEro oopa3oBaHUsS U B
NOBCEIHEBHOH XM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSIMU anreOpbl M MaTEeMaTHUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH HMCTUHHOCTH, JOKa3bIBATh
YTBEPXKACHHUS C TIOMOINBIO MHAYKIIMH U PacCyKAaTh ACAYKTHBHO, MCIIOJIH30BAThH
0000IIeHNEe W KOHKpPETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHHUE.

B xoxe u3yuenusi yueOHOro Kypca «Ainredpa v Havajla MaTeMaTH4eCKOro
aHalM3a» 00ydYaroIIuecs TMONyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/1ad,
CaMOCTOSITEJIBHOT'O ITOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJIEH PEeallbHbIX CUTYyallui,
UHTEPIIPETallud  TOJYYEHHBIX  pELIeHWH, 3HAaKOMSTCSI C  IpUMepaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTE B TMpPHUPOAE, HayKe U HCKYCCTBE, C
BBIIAIOIMMUCS MATEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.



VYuebHbIli Kypc 00JIa7Ja€T 3HAYUTEIHHBIM BOCIHTATEILHBIM MOTCHIIMAIOM,
KOTOPBI peanu3yercss Kak uepe3 Yy4eOHbI MaTepuaj, CHOCOOCTBYIOIINN
(GbOopMUPOBAHHIO HAYYHOTO MHPOBO33PEHMs, TaK U dYepe3 crneuuduky ydeOHOit
NEeATEIbHOCTH, TpeOyIomed MNpOJAOIKUTENIbHOW KOHIEHTpAlMd BHUMAHUS,
CaMOCTOATENbHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOydeHus aiareOpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIM3a JIKUT JAEATEIHbHOCTHBIN PUHIIUI 00yYEHUS.

BaxxHocTh ydeOHOTO Kypca TE€OMETpUM Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHusi OOYyCIIOBJIEHA MPAKTUYECKOW 3HAYMMOCTBIO METANpeIMETHBIX U
IPEIMETHBIX PE3YyJIbTAaTOB OOyUYEHHUS TE€OMETPUM B HANpPaBICHUH JMYHOCTHOTO
pa3BuTUg oOydaronmxcsi, (GopMuUpoOBaHUsA (DPYHKIMOHATBLHOM MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYEHHS JPYTUX y4eOHBbIX NUCHMIUIMH. Pa3zButne y oOydaronmxcs
MPaBUJIBHBIX MPEACTABICHUM O CYIIHOCTH U TPOUCXOXKIECHUU T'€OMETPUUYECKUX
abcTpakiuii, COOTHOIICHHH PEaJbHOTO M HJIEATHHOTO, XapaKTepe OTPaKCHHS
MAaTEMATUYECKOM HAyKOW SBJICHUWA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHUH B CUCTEME HAYK U POJM MAaTEMAaTHYECKOTO MOJETUPOBAHUS B HAYUHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PECHUS
yYalllUXCsl, a TaKKe KauyeCTB MbIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmiero oOpa3oBaHUs, TaK Kak OOECIEYMBAET BO3MOXKHOCTh H3YyUYCHHS Kak
JTUCIUTUIMH €CTECTBEHHO-HAYYHOUM HAMPaBIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlornyeckoe MbIIUIeHHE, (HOpMUPYEMOe TPH H3YYCHHH OO0yYaroIIMMUCS
MOHATUHHBIX OCHOB T€OMETPHH M IIOCTPOCHUH IIETIOYKU JTJOTHUICCKUX YTBEPIKICHUN
B XOJI¢ pCIICHUS TEOMETPUUYCCKHUX 3a7ad, YMEHHE BBIJIBUTATh M OIPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MpPHU PEIICHWH 3a]ad e€CTECTBEHHO-
HAyYHOTO IIMKJIa, B YACTHOCTHU U3 Kypca (DU3UKHU.

YMeHue opueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX O00JacTsIX AeSITeNbHOCTH 4YenmoBeka. OpueHTamus 4elloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUaIbHOTO ObITHS, Gdopma
OTpaXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHE YCIENTHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHus  JeHCTBUTENHLHOCTH. OmepupoBaHue  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHAET pa3Hble BUIbl Y4EOHOH U TPYAOBOM JESATEIBHOCTH,
SBIISICTCS. OAHUM M3 MPO(PECCHOHATHHO BAXKHBIX KA4eCTB, MOATOMY aKTyallbHa
3amaya (opmupoBaHus y 0OyYarOmUXCsl MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBUIHOCTH OOPa3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOITOTOBKE K MPAKTUUECKOU JEATETLHOCTH 110 MHOTUM HAIMPABICHUSIM.



[lenp ocBoeHus mporpaMMmbl yueOHOro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE OOyueHusi — oOmeoOpa3oBaTebHOE U OOILIEKYJIBTYpPHOE pa3BUTHE
oOyuaromuxcs  4epe3  oOecliedyeHHe  BO3MOXKHOCTH  NPUOOpPETeHHS |
UCIIOJIb30BAaHUSl CUCTEMATUYECKUX TIEOMETPUYECKMX 3HAHUW U JICHCTBHUH,
CHEeLM(PUUHBIX T€OMETPUH, BOZMOKHOCTH YCIEIIHOTO MPOJOLKEHNUs 00pa3oBaHMs
0 CIIELMAIIBHOCTSIM, HE CBA3aHHBIM C MIPUKJIAIHBIM UCIIOIb30BaHUEM F€OMETPHUHU.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HA4YeHa MJIs
oOyyaroluxcs CPpeIHEN LIKOJIbI, HE UCIBITHIBABUIMX 3HAYUTENBHBIX 3aTPYIHEHUM
Ha ypOBHE OCHOBHOIO 001ero oopasoBanus. Takum oOpa3zom, oOyuaromuecs: Ha
0a30BOM YPOBHE JOJDKHBI OCBOMTH OOLIME MaTeMaTHUYECKHE YMEHMs, CBS3aHHBIC
CO cCHeuu(PUKONd TEOMETPUHM M HEOOXOAUMBIE [JIi >KM3HU B COBPEMEHHOM
oOmecTBe. Kpome 3TOro, OHM UMEIOT BO3MOXKHOCTh HM3YYUTh I'€OMETpPHUIO Oolee
ri1y0oKo, €clii B JajibHEHIIEM BO3HUKHET HEOOXOIMMOCTh B T€OMETPHUYECKHX
3HAHUSAX B MIPOPECCHOHATBHOMN JEATEIbHOCTH.

JlocTHkeHHe LeTM OCBOEHMSI MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX 3a1ad. [lpuopureTHBIMM 3aJadyaMd  OCBOEHHSA  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kaccax ABisSIrOTCS:

e (opMupOBaHHE NpPEICTAaBICHUS O TEOMETPUM KaK YacTd MHPOBOU

KYJBTYPBI U OCO3HAHHE €€ B3aUMOCBS3H C OKPYKAKOIIUM MUPOM;

e (opMupoBaHME NpPEACTABICHUS O MHOTOTPAaHHUKAX W TElaX BpalleHUs
KaK O BaXHEHIIMX MAaTeMAaTHUYECKUX MOJEINSX, MO3BOJSIOIIUX OMKUCHIBATH
Y U3y4aTh pa3HbI€ SABJICHUS OKPYKaIOLIEro MUPa;

e (opMHpOBaHME YMEHMsI paclo3HaBaTb Ha 4YepTeXax, MOJENIIX MU B
peaIbHOM MHPE MHOTOIPAHHMKH U TeJla BPALCHUS;

e OBJAJCHUE METOJAMM PEIICHMS 3a/lady Ha MOCTPOECHHUS Ha M300paKEHUsX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMHupOBaHME YMEHHUS ONEPUPOBATh OCHOBHBIMU MOHATHSMH O
MHOTOI'PAaHHHMKAX M TeJaX BPALIECHUS U UX OCHOBHBIMU CBOMCTBAaMU;

e OBJAJCHUE  aJNTOPUTMAMU  pEUIeHUS  OCHOBHBIX  THUIOB  3aJ]ay;
dbopMHpoBaHHE yMEHHUS MPOBOJUTH  HECIOXHbIE JOKa3aTeJbHbIC
paccyXJieHus B XOJIe¢ PEILIEHUs CTEPEOMETPUYECKHX 3aJady U 3a7ad C
IPaKTUYECKUM COAEPIKAHUEM;

e pa3BUTUE  MHTEIUIGKTYaJIbHBIX U TBOPYECKUX  CIIOCOOHOCTEH
oOydJaronxcs, IMO3HAaBaTEJIbHOM  aKTUBHOCTH, HCCIEA0BATEIIbCKUX
YMEHUM, KpUTUYHOCTH MBIIICHHUS;

e (opmupoBanue byHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
FEOMETPUN: YMEHUE pPaclO3HaBaTh IMPOSIBICHUS T'€OMETPUUYECKUX
HNOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEW B peaJbHBIX >KU3HEHHBIX
CUTyalUsiX U IPU U3YyYEHUU IPYIMX Y4EOHBIX MPEAMETOB, MPOSBICHUS



3aBHUCHUMOCTEH U 3aKOHOMEpHOCTEH, (OpMyIHpOBaTh HUX Ha S3bIKE
T€OMETPHUH U CO3/1aBaTh FT€OMETPUUECKHE MOJICIH, IPUMEHSITH OCBOCHHBIN
TeOMETPUUECKUN ammapar JUis pEIICHUs MPaKTUKO-OPUEHTHUPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH IMOJTYUYEHHBIE PE3YyJIbTATHI.

OTIMYUTETHEHONM OCOOEHHOCTHIO MPOTpaMMBbl SABIISIETCS BKIIOUEHHUE B KypC
CTEpEOMETPUH B Hayajle €ero W3yueHus 3aJady, pellaeMblXx Ha YypOBHE
WHTYUTUBHOTO TIO3HAHMSI, U OTIpeIeIEHHBIM 00pa30M OpraHM30BaHHAsA paboTa Ha
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAHWE MHTYUTHBHBIX MPOLIECCOB, MOTUBUPYET K
NanbHENIIeMy U3YUYEHUIO MpeaMeTa.

[Tpenmourenue OTAAETCS HATISAIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHS, TO
€CTh TEOPETUUYECKNE 3HAHUSA MMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
IPAKTUYECKON JeATelNbHOCTU. Pa3BuUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Y
ydalmxcsd B Kypce CTEpPEOMETpUM MPOBOJIUTCS 3a CYET pEIeHUs 3ajad Ha
CO3/IaHME  TPOCTPAHCTBEHHBIX OOpa3oB ®W  33Jad Ha  ONEPHPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HArJSAHOCTh, @ ONEpPUpPOBaHME OO0pa3oM — B YCIOBUSAX OTBJICYCHHS OT
HarJIsAHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COACpKaHUSL.

OcHoBHbIE cozepkaresibHble TUHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MuororpanHukn», «[IpsMbie U MIIOCKOCTH B IPOCTPaHCTBE», « Tena BpalieHus»,
«BexTopsl U KOOpAMHATHI B MpocTpaHCTBe». DopMHUpoBaHUE JTOTUIECKUX YMEHUH
pacmpezieniieTcsi He TOJIbKO IO COJIep)KaTelbHbIM JIMHUSAM, HO M IO TrojaaM
oOy4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHusl.

Conepxxanue o0Opa3oBaHUs, COOTBETCTBYIOLIEE INPEAMETHBIM pe3yibTaTaM
OCBOCHMsSI paboyell MporpaMMmbl, pacnpeneleéHHbIM M0 rojaaM oOy4eHwus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJIAJEHHE TE€OMETPUUCCKIUMHU
HNOHSTHUSMU U HaBBIKAMU OCYIIECTBISIIOCH MOCIEA0BATENbHO U MOCTYNATEIbHO, C
COOJII0ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIyI0 CHUCTEMY T€OMETPHYECKUX MPEICTaBICHUNA OOyUYarOIIUXCS, pacIIupss U
yriyosisas e€, o0pasyst MpoYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha usyuenue reomerpun otBoauTCs 34 yaca, Ha W3y4YeHHE y4eOHOTO Kypca
«Anrebpa ¥ Hayalia MaTeMaTHYeCKOro aHamu3a» otBoautcs 102 waca.



COIAEPKAHUE YYEBHOTI O KYPCA

11 KIIACC

Yuciaa v BBIYMCICHUA

Hartypanbubie u nensie uyncina. [Ipu3Haku 1eIMMOCTH LEIBIX YHACEIL.

Crenens ¢ panmoHaIbHBIM NOKa3aTeaeM. CBOICTBA CTECHHU.

Jlorapudm yucna. JleciTuuHbie U HATypaTbHBIE JIOTApU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHH, COACPIKAITUX JTOTapU(MBI.

[TpeoOpa3oBanre BBIpRKEHUN, COACPXKAIIMX CTENEHH C palMOHAIbLHBIM
ITOKA3aTEIIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YPABHEHHS U HEPABEHCTBA.

JlorapupmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TMHEHWHBIX ypaBHEHMM. PellleHne MpUKIIagHbIX 3a/1a4 C IOMOIIBIO
CUCTEMBI JIMHEUHBIX YPaBHEHUN.

CuHcTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

IIpumeneHne  ypaBHEHMH, CHCTEM U HEPABEHCTB K  PEIICHUIO
MaTEeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JIacTeld HAyKu WU pPEabHON
KU3HU.

DOyHKUMH U TPaPUKH

Oynkrus.  [lepuonuueckne  ¢yHkuuu. [IpomMexyTku  MOHOTOHHOCTH
bynkuun. MakcuMymbl 1 MUHUMYMBI (QyHKIMUA. HauOosbliiee u HauMeHbIIEe
3HaueHUE (DYHKIIMHU HA IPOMEKYTKE.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IPAPUKH.

[TokazaTenbHas u morapudmuueckas GyHKIUU, UX CBOMCTBA U rpaduKH.

Hcnonb3oBanue rpa@ukoB QYHKIUN JUIsl pelICHUs YPaBHEHUN W JIMHEWHBIX
CUCTEM.

Hcnons3oBanue rpadukoB QGYHKIUN JUIsI KCCIEIOBAHHUS TMPOIECCOB U
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPHU PEUICHUU 3a7ady U3 JPYTrux Y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Hayaja MaTeMaTH4eCKOro aHajIn3a

HenpepoiBable pyHKIMHU. MeTOa HHTEPBAJIOB JIs1 PEIICHHS] HEPABEHCTB.

[IpousBoanass  yukiuu. ['eomerpuuyeckuid ©  (QU3UYECKUH  CMBICT
MIPOU3BOJHOM.

[IpousBogHbie  drMeMEHTapHBIX  QyHKIuA.  DopMysibl  HAXOXKICHHS
IPOU3BOJHON CyMMBI, POU3BEICHUS U YaCTHOTO (PYHKLIUH.

[IpumeHeHne Mpou3BOAHON K UCCIENOBAHUIO (DYHKIMM HA MOHOTOHHOCTb U
skcTpeMyMbl. Haxoxaenue HanOobIlero 1 HauMEHbIIEro 3HayeHus: GQyHKIUU Ha
OTpE3KE.



[IpuMeHeHue NPOU3BOJHOM MJII HAXOXACHUS HAWJIY4lllero pEUICHUs B
MPUKIAAHBIX 33/a4ax, [JId OINPENEIICHUs CKOPOCTH MpOoLecca, 3aJaHHOIO
dbopmyioit wiu rpadpuKoM.

[TepBooOpa3zHas. Tabnuiia nepBooOpa3HbBIX.

WNHrterpan, ero reoMeTrpuyeckuii W (Quanueckuid cMbIci. Brruucienue
uHTerpaina no gpopmyie Herorona—IJleiiOHunma.

Tena Bpamenust

[unmuHapuyeckas MTOBEPXHOCTB, oOpasytoiue HMJIAHIPUYECKOU
MMOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEPXHOCTU. [[unmHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCThb, OOpasylomias M OCb, IUIOMaJb OOKOBOW U TMOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroliue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM rmoBepxHocTU. KoHyc: OCHOBaHME U BepIIrHAa, 00pa3yomas
U OCb, IUIOMAaAb OOKOBOM U TIOJHOM IIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpazyrolue U BbICOTa; OCHOBAaHMS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETP; IUIOMIAJb MOBEPXHOCTU CREPHI.
B3aumHoe pacnonoxxeHue chepbl U MIOCKOCTH; KacaTelabHas IIOCKOCTh K cdepe;
IJI01Ma/1b ChEepHI.

N3o00pakeHne Ten BpallleHus Ha TNIOCKOCTH. Pa3BépTka UIMH/pa U KOHYCA.

KomOunanuu Ten BpalieHUss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKoJIO cdephl; chepa, BOHUCaHHASS B MHOTOTPAHHUK, WM TEJO
BpAaIlCHUS.

[Tonsarue 06 06bEMe. OCHOBHBIC CBOMCTBA 00bEMOB Tel. Teopema 06 00BEME
MPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBuss u3 He€. OO0bEM IMIMHIpA,
KoHyca. O0BEM 11apa U TIoMaab Chephl.

[TongoOuble Tena B mpocTpaHcTBE. COOTHONICHUS MEXIY IUIOMIAIIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEI.

Ceuenus mwimHIapa (TApaJJIEIbHO M TEPHEHAUKYJSIPHO OCH), CEUCHUS
KOHyca (TapajuieIbHO€ OCHOBAaHHUIO M TPOXOSIIEe 4Yepe3 BEPIIMHY), CECYCHUs
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. CI0KEHUE U BBIYMTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaM. IlpaBuino mapamnenenunena. Pemenue 3amay, CBS3aHHBIX €
IIPUMEHECHUEM IIpaBUjl JCUCTBUU C Bekropamu. IlpsAmoyronbHas cucrema
KoopauHaT B mpoctpaHcTBe. Koopamnatel Bektopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTojl Mexay BekTopaMu. CKaISIpHOE MNPOU3BECHHE BEKTOPOB.
BrluncnieHne yrioB Mexy MPSMBIMU U IIOCKOCTAMHU. KOOpAHMHATHO-BEKTOPHBIMA
METO npu pelIeHnH r€OMETPUUECKUX 3a/1au.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUSI MPOrPaMMbl Y4EOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W Tp.), yYMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IlarpuoTrn4yeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOIr0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OyAYILIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad4, pelIeHnH, paccy X IEHUN;
BOCHPUUMUYHUBOCTBIO K MATEMATUUYECKUM aCIEKTaM Pa3JIMYHbIX BUOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U

OTHbIXa, peryisipHas ¢busnueckas aKTUBHOCTb); bu3nuecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWs, MHTEPECOM K
paznuuHbiM  cepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpILIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccnrn W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caMO00Opa30BaHUI0 Ha TPOTSHKCHWH BCEH J>KM3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTHYSCKUX 3a/1a4 MATEMAaTHICCKOW HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMYECKOW KYJIbTYPbI, NOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpedbl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX  IMPOoOIieM;
OpHCHTAIle Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKPY’KAaIOIIeH Cpenbl, IUIAHUPOBAHUS TOCTYIIKOB W OICHKH WX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYXKAFOIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTBIO MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH M  OOIICCTBCHHOHW MPAKTUKH, [MOHMMaHHEM
MaTEeMaTHUECKONH HayKH Kak c(epbl UYeIOBEYECKOW MeATEIHbHOCTH, JTaloB e&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS IHMBHIW3AIMH; OBJIAJCHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYSCKON KyJbTypOW KaK CpEICTBOM IIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIIECTBIIATH TMPOCKTHYI0 U HCCICIOBATEIBCKYIO JCATEIBHOCTD
WHINBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPHU3yIOTCS OBJIAICHHEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCTNEUIMU.

1)  Vuusepcanvbmvie  nosnasamenvhvle — Oelicmeus, — 0becneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUArOWUXCS (0CB0eHUe
Memo008  NO3HAHUA ~ OKpYXdCamoweeo  Mupa;  npumeHeHue  J102U4ecKux,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue aAeicTBu:

e BBIABJIATH U XapaKTEPU30BaATh CYIICCTBEHHBIC MTPU3HAKA MAaTEMAaTHISCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY IOHATUAMH, (OPMYIUPOBATH
OTpENCICHUS  TOHATHUH; YCTAHABIIMBATh CYIICCTBCHHBIA  TpPH3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH W MPeoOpPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUW IS BBISBICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBL;

e BBIOMpaTh croco0 pemieHus ydyeOHOM 3ajauM (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASINMA ¢ Yy4EToM
CaMOCTOSATEIILHO BBIJICIICHHBIX KPUTCPHUEB).

ba3oBble uccienoBaTeIbcKue TeiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTUBOpEUYUE, MpolIemMy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOO TIO3UITUIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEIIEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCcKOro
O0BbEeKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXITY
00BEKTaMH, SIBICHUSIMH, ITPOIIECCaAMU;

e CaMOCTOSITEILHO (POPMYJIUPOBATH 00OOIIEHUSI U BBIBOJIBI MO PE3yIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIJIBUTATh
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOMNIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUpOBaTh MHGOPMAIIHIO, TIPEICTABIATE €€ B Pa3INYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopMauu 1o CaMOCTOSITEIIEHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

2)  VYuueepcanvhvle KoMMyHUKamugHvle  Oelicmgus,  0becneyusarom

chopMUPOBAHHOCMb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0menne:



BOCIpUHUMATh M (OPMYyIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTAX, /1aBaTh MOSCHEHHS I10
XOJy pelleHus 3a7jaui, KOMMEHTHPOBATh ITOJyYEHHbIN pe3ysbTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIlCJIEHHBIC Ha TMIOUCK
pELICHMs; COIMOCTaBIATh CBOM CYXKIEHHA C CYXICHHSIMH JPYTHX
YYaCTHUKOB AMaiiora, oOHapyXUBaTh pa3jIU4Me€ U CXOJCTBO IO3ULUH; B
KOPPEKTHOM popme GpopMyIUpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
OPEJICTaBISATh  pEe3yJNbTaThl  pEelIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 IPE3EHTAMU U OCOOEHHOCTEH ayAUTOPHUH.

CoTpyaHu4decTBo:

3)

NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYJIbHON pabOThI MPY PEIICHUH YICOHBIX 3a7a4; TPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacipeAesaTh BUABI paboT, TOTOBApUBATHCS, 00CYKIATh TMPOIECC
U pe3yJibTat paboThl; 00001aTh MHEHUS HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBIMOJHATH CBOI 4YacTh pPaOOTBI W
KOOPJIIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YYACTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.
Camoopranusanus:

COCTABJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a49H, BEIOUPATh CIIOCO0 perieHus
C Y4€TOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ yIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMM [I03HABATEJIBLHOM peduiekcuu KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUN M MBICIUTENIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJISI IIporecca u
pe3yJbTaTa pelICeHUsI MAaTEMATUYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh MPHU PEIICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEIW U YCIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKECHHS WIM HENOCTHKECHUS DPE3YJIbTATOB JEATEIIBHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI
11 KIIACC

Yuciia ¥ BIYMCICHUS

OnepupoBaTh MNOHATUSIMHU: HATypaJbHOE, IEJOE YHCIO; HCHOJIb30BATh
MPU3HAKH JIEIMMOCTH LIENBIX YUCEN, PA3JI0OKEHUE YUCIIA HA MPOCTHIE MHOXKUTEIH
JUISL PELICHUS 3a/1a4.

OrnepupoBaTh MOHATHEM: CTEIIEHB C PALIMOHAIBHBIM MOKA3aTENIEM.

OmnepupoBaTh NOHATUAMHU: JOrapupM uucia, ACCITUYHBIE U HATypaibHbIE
JorapupMsl.

YpaBHeHUS U HEPABEHCTBA

[IpumMeHsATH CBOMCTBAa CTENEHW I HpeoOpa3oBaHUs  BBIPAXKECHHIA;
ONEPUPOBATh MOHATUAMM: IOKA3aTEIBHOE YPAaBHEHHWE W HEPABEHCTBO; pEIIaTh
OCHOBHBIE THUIIbI [I0OKA3aTEJIbHBIX YPABHEHUI U HEPABEHCTB.

BemonusaTe mnpeoOpa3oBaHMsl BBIPAKEHUH, COAEpXKallUX JorapuQmsl;
ONEepUpPOBaTh MOHATUAMU: JOrapu(pMUUECKOE YpaBHEHUE U HEPABEHCTBO; PEIIAThH
OCHOBHBIE TUIIBI TOTapU(PMUYECKUX YPABHEHUHN U HEPABEHCTB.

HaxoauTe pemenust mpoCcTENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMHU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ PEILICHHE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIS PELICHUS IIPAKTUYECKUX 3a4a4.

HaxoauTp pemeHnst NpoCTENIINX CUCTEM U COBOKYITHOCTEW PAllMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

MognenupoBaTh peanbHble CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHIO 3aJayH,
UCCJIEIOBATh MOCTPOCHHBIE MOJIENIN C UCTIOJIb30BAaHUEM arlapara ajareopsl.

DyHKIUHN U TPaPUKH

OnepupoBaTth MOHATUAMM:  TNepuoAndeckass  (YyHKUMS, MPOMEXYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKM JKCTpemMyMma (yHKIMU, HauOosblliee U
HauMEHbIllee 3HAuYeHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX JJIs
UCCIEeI0BaHUS (PYHKIMH, 3aJaHHOU rpaduKoM.

OnepupoBaTh MOHATUAMH: TpadUKU TNOKA3ATENbHOH, Jorapupmudeckoil u
TPUTOHOMETPUUECKUX (YHKUUN; N300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
WCIIOJIB30BaTh ISl PELICHUS] YPABHEHUA U HEPABEHCTB.

N306paxaTh HA KOOPAMHATHOM TUIOCKOCTH rpaUKy JTUHEHHBIX YpaBHEHHI
Y WCIIOJIb30BaTh UX IS PEIICHHS] CUCTEMBI JIMHENHBIX YPABHEHUM.



Hcnonp3oBate rpaduku (QyHKUMHA IS HCCIENOBAHUS TMPOLECCOB U
3aBHCHUMOCTEH U3 IPYTUX yUYeOHBIX TUCIUIUINH.

Hauyana MmaTeMaTH4ecKOro aHajin3a

OnepupoBaTh NOHATUSIMH: HENPEPbIBHAS (QYHKIIMS; TPOU3BOAHAS (DYHKIINH;
UCII0JIb30BaTh FTEOMETPUUYECKUM U (PU3UUECKUI CMBICI MPOU3BOIHOM JJI pelIeHUs
3ajay.

HaxonuTh mpon3BOHBIC JIEMEHTAPHBIX (DYHKITHH, BEIYUCIIATH MPONU3BOIHBIC
CYMMBI, TPOU3BEAECHUS, YACTHOTO (DYHKIIHIA.

Hcnonb30BaTh MPOU3BOAHYIO AJI HUCCIE0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSTh PE3yJIbTAThl UCCIEIOBAHUS K TOCTPOCHHIO TPa(UKOB.

Hcnonp30BaTh MPOM3BOAHYIO 711 HAXOXKIEHUS HAWIYYIIEro pPEIICHUS B
MPUKJIATHBIX, B TOM YHCJIE COIMAIbHO-DKOHOMHYECKHX, 3a1auax.

OnepupoBaTh TMOHATUSIMHU: TEepBOOOpa3Hass W  HUHTETpall; TMOHUMATH
reOMEeTpUYECKUN U PU3NYECKUI CMBICI UHTErpaJa.

Haxonute nepBooOpa3Hble 3J€MEHTApPHBIX (DYHKIMI; BBIYUCISTH MHTErpaj
o ¢popmyne Hororona—JIelOnuna.

Pemare mpuknagHble 3a7add, B TOM YHUCIE COI[HAIBHO-DKOHOMUYECKOTO H
($U3NYECKOTO XapaKkTepa, CpeCTBAMU MAaTEMAaTUYECKOTO aHaIN3a.

OmnepupoBaTh MOHATHUSMHU: LWIMHJpPHYECKas IOBEPXHOCTh, OOpa3yromue
MWIMHIPUYECKON  TMOBEPXHOCTH;  IIWIMHADP;  KOHUYECKas  MOBEPXHOCTH,
oOpa3yrolre KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIWHIP, KOHYC, cdepa U 1map).

OOBICHATH CIIOCOOBI MOTYUYEHUS TE BPAIICHUS.

KnaccuduimpoBats B3auMHOE pacrojiokeHrue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATHIMHU: IIAPOBON CETMEHT, OCHOBAaHHE CETMEHTa, BBICOTA
CETMEHTA; IIapOBOW CJIOH, OCHOBaHHE IAPOBOTO CJIOS, BHICOTA MIAPOBOTO CIIOS;
IapOBOU CEKTOP.

Boruucnsate  00bEMBI M TIJIOMIQAM  TOBEPXHOCTEM  TeJ  BpalieHus,
TE€OMETPUUYECKUX TEJl C IPUMEHEHHEM (popmyI.

OnepupoBaTh TOHATHUSMH: MHOTOTPAaHHUK, BIIMCAHHBIH B chepy H
ONMCAaHHBIM OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpaIeHusl.

BBIYUCIISTE COOTHOMICHHSI MEXIY TUIOMAASIMU MOBEPXHOCTEH W 00bEMaMu
MOAOOHBIX TEII.

N3o0paxaTh u3ydaembie (PUTYpbl OT PYKHM U C MPUMEHEHHEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BhITIOTHSTH (BBIHOCHBIC) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MIPOCTHIX 00bEMHBIX
buryp: Buz cBepxy, cOOKy, CHU3Y; CTPOUTH CEUECHHUS TEJ BPAILCHHUS.



W3BnekaTh, WHTEPIPETHPOBATH M MPeoOpa3oBbIBaTh HMHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpEeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKECHHSI BEKTOPA Ha YUCII0, OOBACHSITH, KAKUMH CBOWCTBAMH OHU 00JIaaIOT.

[IpuMeHTh MPaBUIO Napasuieenueaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BE/ICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBHI.

Haxoauts cymMmMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOI MEXKITY
BEKTOPaMH, CKAJSIPHOE MPOU3BEACHUE, PACKIAAbIBATHL BEKTOpP II0 JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh INIOCKOCTh YPABHEHHUEM B JIEKAPTOBOUM CUCTEME KOOPAUHAT.

[IpumensaTy TeoMeTpuueckue (akThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararolnX HECKOIbKO IIAr0B PEIIECHUs], €CIIM YCIOBUS PUMEHECHUS
3aJ1aHbI B IBHOH (hopme.

Pemartp npocreimme reoMeTpU4eCcKUe 3aayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJUHATHOT'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HAXOXKJIEHUE TEOMETPUUYECKUX BEIIMYUH 0 00pa3laM WU ajJropuTMam, IpUMEHss
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKUX 3a/1a4.

[IpumeHaTs nOpocTedIIne MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBoAMTE NpUMEPHI MATEMATUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
YKU3HH, PACTIO3HABATH IIPOSIBJIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIM3UPOBATH pEabHBIC
CUTyallud W TPUMEHATh HW3YUYCHHBIE TOHATUS B MPOLIECCE IIOUCKA PELICHUS
MaTeMaTH4ecKu CcHOpPMYJIMPOBAHHON TPOOJEMbl, MOJEIUPOBATh PpPEAIbHBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCICA0BaTh TOCTPOCHHBIE MOJEIH C
WCITOJIb30BAHUEM T€OMETPUUCCKUX TTOHITHI U TE€OpEM, amnmapara aareOpsl; peniaTh
IIPAKTUYECKUE 3a]1a4d, CBS3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKNUX BEJTUUMH.



TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
Ne
o/ HaumMeHoBaHue pa3ejioB H TeM MPOrpaMMbl Beero KonrpoJbubie | JieKTpoHHbIE (HH(POBLIE)
padoThI o0pa3oBaTe/ibHbIE PeCypchl
CrerneHb ¢ pallMOHATBHBIM ITOKa3aTeJIeM.
1 [TokazarenbHast pynkuus. [lokazarenbHbie 12 1
ypaBHEHUS U HEPABEHCTBA
5 Jlorapudmuueckas ¢pynkuus. Jlorapubmudeckue 12
ypaBHEHUS U HEPABEHCTBA
3 Tpuronomerpuieckne GyHKINU U UX TPadUKH. 9 1
TpuronomeTrpuveckne HepaBEHCTBA
4 IIpousBoaHas. IIpumenenne npon3BoaHON 24 1
5 WHuTerpan n ero npuMeHeHus 9
6 Cucrembl ypaBHEHHIA 12 1
7 HatypanbHble u Liensle yncia 6
8 [ToBTOpenue, 06001IeHNE, cCUCTEeMaTH3aIUs 3HAHUI 18 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6
1 | Tena BpamieHus 12
2 | O6BEMBI TE 5 1
3 | BexTopsl M KOOPAMHATHI B POCTPAHCTBE 10 1
4 | [ToBTOpeHue, 0000IICHHE, CHCTEMATHU3ALINS 7 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 34 3

[TPOIPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

KounyecTBO 4acoB DJIeKTPOHHbIE
uudgposbie
Ne i/m | Tema ypoka KonTpoJbHbIe
Bcero o0pa3oBaTtejibHbIE
padoThI
pecypcsbl

1 CreneHsb ¢ pallmOHAIBHBIM [T0Ka3aTeIeM 1
2 CBoiicTBa cTENEHU 1
3 [Ipeo6pa3oBanue BblpaxxeHU, CoaepKaLUX 1

palMOHAIbHBIE CTEIIEHU
4 [Ipeo6pa3oBanue BbIpaxeHH, CoaepKaLUX 1

palMOHAJIbHBIE CTEIIEHU
5 [TpeoOpa3oBaHue BbIpaXKEHUH, COAECPIKAILINX 1

paloHaIbHbIE CTEIIEHU
6 [ToxazarenbHblE ypaBHEHUS U HEPABEHCTBA 1
7 [Toka3arenbHble ypaBHEHUs U HEPABEHCTBA 1
8 [ToxazarenbHbIE ypaBHEHUS U HEPABEHCTBA 1
9 [Toka3arenbHble ypaBHEHUs U HEPABEHCTBA 1
10 IToka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA 1
11 [Toxa3zatenbHast GpyHKIM, €€ cBOIiCTBA U 1

rpadux

Kontponbnas padora mo teme "CreneHs ¢
12 paloHaIbHBIM IIOKA3aTEIIEM. 1 1

[Toxa3zatenbHas pynkius. [TokazaTenbHble

YpaBHEHHUs U HEpPABEHCTBA"
13 Jlorapudm uucna 1




14 JlecaTHUHBIE U HATYpAJIbHBIE JTOTapH(PMbI

15 ITpeoOpa3zoBaHue BbIpaXKEHUM, COEPKALINX
Jorapupmbl

16 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKALLINX
norapuhMbl

17 [TpeoOpa3oBanue BbIpaXKEHUH, COAECPIKALLINX
J0rapuQmbl

18 [TpeoOpa3zoBaHue BbIpaXEHU, COEpIKALUX
J0rapuQMbl

19 Jlorapugmuueckue ypaBHEHUS U
HEPAaBEHCTBA

20 Jlorapugmuueckue ypaBHEeHUs U
HEPaBEHCTBA

21 Jlorapugmuueckue ypaBHEHUs U
HEPABEHCTBA

99 Jlorapudmuueckre ypaBHEHUS U
HEPaBEHCTBA

93 Jlorapudmmueckas pyHkuus, €€ cBONWCTBA U
rpaduk

24 Jlorapugmuueckas pyHKIuUs, €€ CBONCTBA U
rpadux
Tpuronomerpuuecknue QyHKIUH, UX

25 ’
CBOWCTBA U rpaduKu
Tpuronomerpuueckue GyHKIUH, UX

26 VI,
cBOIicTBa U rpaduKu
Tpuronomerpuuecknue QyHKIUHN, UX

27 ’

cBOIcTBa U rpaduKu




Tpuronomerpudeckue GyHKINU, UX

28 . 1
CBOMCTBA U rpaduKu
29 [TprMepsl TPUTOHOMETPUUECKHUX HEPABEHCTB 1
30 [Tpumepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1
31 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1
32 [TprMepsl TPUTOHOMETPUUECKHUX HEPABEHCTB 1
KonrponbHas pabora no reme
"Jlorapudmuueckas GyHKIHUS.
Jlorapugmuueckue ypaBHEeHUs U
33 HepaBeHCTBA. TpuroHoMeTpuyeckne 1
GyHKIMU U UX
rpaduxu. Tpuronomerpudeckue
HepaBeHcTBa"
34 HenpepoiBHble pyHKIINN 1
35 Meton UHTEpPBAJIOB JUISl PELLICHUS 1
HEPaBEHCTB
36 MeTtoa HHTEepBAIOB /ISl pEIICHUS 1
HEPaBEHCTB
37 [TpousBomHas GyHKITHH 1
38 [TpousBoHas GpyHKIUH 1
39 ['eomeTpuyeckuit 1 GU3NIECKUIT CMBICI 1
IIPOU3BOJHOM
40 ['eomeTpuyeckuii 1 GU3NIECKUIl CMBICI 1
MIPOU3BOAHOM
41 [Tpon3BoIHBIE NIEMEHTAPHBIX (PYHKLIUH 1
42 [Tpou3BoHBIE JI€MEHTAaPHBIX (PYHKINN 1
43 [Ipon3BoHAS CyMMBI, TPOU3BEICHMUSI, 1




Y4acTHOTO (PYHKIUN

IIpou3BoHast CyMMBI, IPOU3BEICHHUS,

44 .
Y4acTHOTO (PYHKIUN

45 ITponsBogHast CyMMBI, IPOU3BENCHNUS,
Y4acTHOTO (PYyHKIMH

46 ITpuMmeHeHne NPOU3BOJHON K UCCIIEIOBAaHUIO
(GYHKUIMI HA MOHOTOHHOCTb U SKCTPEMYMBI

47 IIpuMeHeHne NpOU3BOJHON K UCCIIEIOBAHUIO
(GyHKIMI HA MOHOTOHHOCTb M 3KCTPEMYMBbI

48 IIpuMeHeHne MpOU3BOJHON K UCCIIEIOBAHUIO
(GyHKIMI HA MOHOTOHHOCTb M 9KCTPEMYMBbI

49 [TpuMmeHeHne NPOU3BOJHON K UCCIIEIOBAaHUIO
(GYHKUIMI HA MOHOTOHHOCTb U SKCTPEMYMBI

50 HaxosxneHne HanOobIIero 1 HAMMEHBIIETO
3Ha4YeHUs (QYHKIMU Ha OTpE3Ke

51 Haxoxzaenne HanbobIIero 1 HAUMEHBILETO
3HaueHusl QYyHKIHU Ha OTPE3Ke

59 Haxoxnaenne HanbobI1ero 1 HANMEHBILETO
3HaueHusl QyHKIUU Ha OTPE3Ke

53 Haxosxnenne HanOobIIero 1 HAMMEHBIIETO
3Ha4YeHUs (QYHKIIMU Ha OTpE3Ke

54 Haxoxxnenne HanOobIIero 1 HAMMEHbBIIETO
3HaYeHUs (QYHKIMU Ha OTpE3Ke

55 Haxoxnenre HanbonbIero 1 HAMMEHbIIETr 0
3HaYeHUs PYHKIMH Ha OTPE3Ke

56 IIpuMeHeHne MpOU3BOJHON IS

HAaXOXXACHUA HAWJTYUHICTO PCHICHUSA B




MPUKIIATHBIX 3a7a49aX, IS ONIPEICIICHUS
CKOPOCTH TIpoIIecca, 3aJaHHOTO (POPMYJIIOit
WM TpaduKoM

KonTtponpHast pabora o Teme

57 | o
IIpousBoaHas. [Ipumenenne npou3BOAHON

58 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX

59 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX

60 Wurerpan, reomerpuyueckuii 1 Gu3NIeCKuil
CMBICII MHTETpajIa

61 Wurerpan, reomerpuyeckuii 1 Gpu3nIeCcKuil
CMBICJI HHTETpajIa

62 WuTerpan, reoMmeTpuyeckuil U pu3ndeckui
CMBICJI HHTETpasa

63 Brruucnenune nnterpana mno gopmyine
Hrrorona—JleiiOnuma

64 Brruucnenue unterpana no gopmyie
Herorona—JleitOnuma

65 Brruucnenue unrterpana mo gopmyie
Herorona—JleitOnuma

66 Brruucnenue nnaterpana no gpopmyine
Herorona—Jleiibaumna

67 CucreMbl TUHENHBIX YpaBHEHUN

68 CucTeMbl THHEHHBIX YpaBHEHUH

69 Penrenne npukiagHbIX 3aa4 C TOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUI

20 Pemnrenune npukiiaaHpIX 3a7a4 ¢ MOMOIIBIO

CUCTEMBI JINHEWHBIX YPaBHEHUI




71

CucTtemMbl U COBOKYITHOCTH IIEJIBIX,
paloHaIbHbBIX, HPPALMOHATBHBIX,
MOKAa3aTeIbHbBIX, JOrapu(PMUIECKUX
YpaBHEHU U HEPABEHCTB

72

CucteMsl 1 COBOKYITHOCTH LCJIBIX,
palluOHAJIbHbIX, UPPAIUOHAJIbHBIX,
IIOKa3aTCJIbHBIX, J'IOFapI/I(l)MI/ILIeCKI/IX
ypaBHeHI/Iﬁ H HCPABCHCTB

73

CucteMsl 1 COBOKYITHOCTH LCJIBIX,
palluOHAJIbHbIX, HPPAIUOHAJIbHBIX,
IIOKa3aTCJIbHBIX, HOFapI/I(I)MI/I‘IeCKI/IX
ypaBHeHI/Iﬁ H HCPABCHCTB

74

CucreMbl U COBOKYITHOCTH LIETIBIX,
paLMOHATIBHBIX, UPPALIMOHATIBHBIX,
NOKa3aTeIbHbIX, JIOrapu(HPMUIECKUX
YpaBHEHMI U HEPABEHCTB

75

Ucnonb3oBanue rpadukoB GyHKINN A5
pEILlIeHUs] ypaBHEHUHN U CUCTEM

76

Ucnonb3oBanue rpadukoB GyHKINN A5
pelIeHns ypaBHEHUI U CUCTEM

77

IIpuMeHeHne ypaBHEHUN, CUCTEM U
HEPaBEHCTB K PEIICHUIO MATEMaTHYECKUX
3ajiad ¥ 3a]1a4 U3 Pa3In4HbIX obsacTen
HayKH U pEaNbHOW KU3HU

78

KonTtponbHas padora no teme "UnTerpan u
ero npuMeHeHus. Cucremsl ypaBHeHU"

79

HarypanbHbie 1 1enble yncna B 3aa4ax U3
peanbHOU )KU3HU




HarypanbHble 1 Lienple yucia B 3ajja4ax U3

80 .
peaTbHOM KU3HU

81 Harypasibhbie u 1iebie yucia B 3aja4ax u3
peanbHON JKU3HU

82 [Ipu3HaKy AEITUMOCTH TETBIX YHCEIT

83 [Ipu3HaKy AEITUMOCTH HETBIX YHCEIT

84 [Ipu3Haku eIMMOCTH LEBIX YUCE

85 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A
3HAHUU. Y paBHEHHUS

86 [ToBTOpEHME, 0000IIEHUE, CUCTEMATH3 AL
3HAHUU. Y paBHEHHUS

87 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS
3HAaHUU. YpaBHEHUS

88 [ToBTOpenue, 0600IIEHNEe, CUCTEMATHU3AIIHS
3HAaHUU. YpaBHEHUS

89 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHUHN. YpaBHEHUA

90 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs
3HaHUHN. YpaBHEHUA

01 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS
3HaHuil. HepaBeHcTBa

92 [ToBTOpenme, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHuil. HepaBeHcTBa

03 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
3HaHui. HepaBeHcTBa

04 [ToBTOpenme, 0600IIEHNE, CUCTEMATH3AIIH

3HaHui. HepaBeHcTBa




95 [ToBTOpenue, o6o0IICHNE, CUCTEMAaTH3AIUS 1
3HaHuW. CucTeMbl ypaBHCHUN
9 [ToBTOpeHnue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHui. CucTeMbl ypaBHEHUN
97 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aUs 1
3HaHuil. OyHKUHUH
08 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3aIUs 1
3HaHuil. yHKIMK
99 Wrorosas koHTpOJIBbHAS paboTa 1 1
100 Wrorosas koHTpOJIBbHAS paboTa 1 1
O06o001enue, cucTteMaTru3anus 3SHaHUH 3a
101 Kypc aiare0pbl 1 Hayall MaTeMaTH4eCKOTo 1
aHanmu3a 10-11 knaccos
O0o001Ienre, cucTeMaTA3alus 3HaHUH 3a
102 Kypc ajnre0pbl 1 Haual MaTeMaTH4YeCKOro 1
aHanmu3a 10-11 knaccos
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6
KoumnuectBo yacos DJIeKTPOHHbIE
Ne n/n Tema ypoxa KoHTpoJibHbIe wHppoEbie
Bcero o0pa3oBaTejibHbIE
padoThI pecypest

Cdepa u map: neHTp, paanyc, AuameTp;
IJIOMIA/Ib IOBEPXHOCTH Chephl

2 B3anmuoe pacnionokenue cepbl u




IUIOCKOCTH; KacaTelbHask INIOCKOCTh K
chepe; iomaab chepsl

N3ob6paxenue chepsl, mapa Ha
mockocT. CeyeHus mapa

HunuHapudeckast TOBEPXHOCTb,
o0pa3yromue MUINHIPHICCKON
MMOBEPXHOCTH, OCh IMJIMHIPUICCKOM
MMOBEPXHOCTHU

]_II/IJ'II/IHI[pZ OCHOBaHMS U OOKOBas

MOBEPXHOCTh, 00pa3yroIias u och;
TIJIOIA/Ib OOKOBOM M MOJHOM MMOBEPXHOCTH

N300parkeHne NUIMHAPA HA TUIOCKOCTH.
Pa3Béprka nununapa. CeueHus: HUIMHIPA
(TITOCKOCTHI0, MapaljIeIbHOM UiTn
NEePIEeHAUKYIISIPHON OCH LIMIIMH]IPA)

Konnueckast moBepxHOCTh, 00pa3yroime
KOHHUYECKOU MMOBEPXHOCTHU, OCb U BCpUINHA
KOHUYECKOW MOBEPXHOCTH

10

Konyc: ocHOBaHue u BepiInHa,
oOpa3yromias u oCh; IIIOMAAb OOKOBOW 1
ITOJTHOW ITOBEPXHOCTH

Yceu€HHblil KoHyC: 00pa3yrolye u
BBICOTA; OCHOBaHMs U OOKOBas
IIOBEPXHOCTh

N300pakeHne KOHyca Ha MIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca
(TITOCKOCTHI0, NMapaJlJIeIbHON OCHOBaHMUIO,
U IUIOCKOCTBIO, IPOXOASAIIEN Yepes




BEPILHHY)

KomOunanwms ten BpareHus u

11 MHOTOI'PaHHHKOB
MHoOrorpaHHuK, OMCaHHBIN OKOJIO

12 cdepsr; cdepa, BnUcaHHAS B
MHOTOTPaHHUK WX B TEJIO BPALICHUS

13 [Tonstre 06 06bEMe. OCHOBHBIE CBOMCTBA
00BEMOB TeN

14 O0BéM IMHIIpa, KOHYCa

15 O6béM 11apa u miomaab cepsl
[TogoOHEbIe TENa B MPOCTPAHCTBE.

16 CooTHoIIEeHNSs MEX/y IUIOIASIMU
MOBEpPXHOCTEH, 00BEMaMU TOJOOHBIX TEIT

17 KontponbHas padora no temam "Tena
BpaieHus" u "O6bemMbl Ten"

18 BekTop Ha MI0CKOCTH U B TPOCTPAHCTBE

19 CrnoxeHne 1 BRIYUTaHHE BEKTOPOB

20 YMHOK€EHNE BEKTOpa Ha YNCIIO0
Pasnosxenne BekTopa 1o TpéM

21 HEKOMIUIaHApHBIM BekTopam. [IpaBuio
napajuiefienunena
Pemienue 3aay, CBI3aHHBIX C

22 MIPUMEHEHUEM MTPaBUII JeHCTBUIA ¢
BEKTOpaMH
[IpsmoyronbHas cucreMa KOOpJHHAT B

23 npoctpaHcTBe. KoopauHatel BeKTopa.
[Ipocreiime 3agaun B KOOpAMHATAX

24 VYron mexay Bektopamu. CKaasipHOE




IMPOU3BCACHUC BEKTOPOB

25

26

Brranciaenue YIJI0B MEXKAY IMPSAMBIMHA U
IIJIOCKOCTAMU

KoopannatHO-BEKTOPHBINA METOI ITPU
pEIlIeHNH T€OMETPUYECKUX 3a/1a4

27

KonTponpHas padota mo Teme "BekTopsl u
KOOpJUHATHI B IPOCTpaHcTBE"

28

29

30

31

[ToBTOpEeHME, 0000IIEHNE 1
cucteMaru3anys 3Hannii. OCHOBHEBIE
burypsl, GakThl, TEOPEMBI Kypca
TUTAHAMETPUH

[ToBTOpEeHME, 0000IIEHNE 1
cucTeMaru3anys 3HaHui. OCHOBHBIE
¢burypsl, GakThl, TEOPEMBI Kypca
TUTAHAMETPUH

[ToBTOpEeHme, 06001IeHNE 1
cucTeMaTH3alus 3HaHU. 3a1aun
TUTAHUMETPUH U METOJIbI UX PEIICHHS

[ToBTOpenue, 0600IIEHNE U
cUCTeMaTu3alus 3HaHUi. 3a1a4un
TUTAHUMETPUHU M METOJIbI UX PELICHUS

32

[ToBTOpeHue, 0600mEeHNE U
cucremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, pakTel, TEOPEMBI Kypca
CTepeOMETPUH

33

34

WroroBas koHTpoJsibHas paboTa

[ToBTOpeHue, 06001IeHNE 1
crcTeMaTH3aIlus 3HAHUI




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3

LIOKYMEHT MOAMUCAH 3NEKTPOHHOM MOAMWUCHIO
MYHULUUMNAJNIbHOE KASEHHOE OBLLEOBPA30OBATEJIbHOE YYPEXXQEHUE 25.09.23 16:41 CepTudukat AOB73DA6C2A933ED596C324D6A4A41C9
"MUMEHO-YEPHAHCKASA CPEQHAS LUKOJIA" KOTE/IbHUKOBCKOIo (MSK)

MYHULIMNANbHOIO PA/AOHA BOJIFOIrPAACKOW OBJIACTH, LiMaTko ManuHa
AHaTonbeBHa, AnpekTop




