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PABOYASA ITPOI'PAMMA KYPCA «MATEMATHUKA: AJI'EBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIM3A, TEOMETPUS»
10-11 KUIACC
IHosicHuTeIbHASA 3aIIUCKA

Pabouas nporpamma no kypcy «Maremaruka: anrebpa M Hayaja MaTeMaTHYECKOro aHaJIM3a,
reOMETpHs» COCTaBJICHa B COOTBETCTBUM C TpeboBanusimMu PenepanbHoro I[ocymapcTBeHHOro
00pa30oBaTEeNbHOIO  CTAHAApPTa CpeAHero odmero oOpa3oBaHUS €  Y4ETOM  METOAMYECKHX
pEKOMEHJaLui aBTOPOB HCIOJb3yeMbIX y4eOHUKOB. Y4eOHbI npenMer «Martemaruka: anredpa u
Hayajjla MaTeMaTHMYECKOI0 aHajlu3a, T€OMETPUS» SIBJISETCS MHTEIPUPOBAHHBIM, cocTosiuM B 10-11
KJ1accax M3 JBYX pa3ziesioB «Anredpa 1 Hadyajga MaTeMAaTHYECKOIo aHanu3a» U «l'eomeTpusi».

OO0yueHue Benércs 1Mo yueOHUKaMm:

¢ 10. M. Komsirun, M. B. Tkauésa, H. E. ®&énopoa, M. U. [llabynun. «Anredpa u Havaga
MareMaThuyeckoro anamusa, 10 kimace» M., Ilpocsemenne, 2018,

¢ 10. M. Komsirun, M. B. TkauéBa, H. E. ®énoposa, M. U. [llabynun. «Anre6pa u Hadana
MaTeMaTHdeckoro aHanmsa, 11 kmacey». M., Ilpocsemienne, 2018,

¢ JI.C. Atanacsn, B.®. byry3os, C.b.Kagomues u ap. «I'eomerpus. 10-11 knacesi». M.,
[Tpoceemienwue, 2017.

PabGouast mporpamMma IpeaycMaTpUBaeT M3y4eHHE TeM O00pa3oBaTENbHOTO CTAaHAApTa, paclpenenss
y4yeOHbIe Yachl IO pa3jienaM Kypca, U MpeoaracT nociae10BaTeIbHOCTh U3YUeHHs pa3ieioB U TeM
yueOHoro kypca «MaremaTHka: ajaredpa U Hayajla MaTeMaTHUYECKOI'0 aHajIu3a, TeOMETPUS» C yUeTOM
MEXIIPEIMETHbIX M BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOIro IpoLecca, BO3PACTHBIX
ocoOeHHocTel yuamuxcs. Pabowas mnporpamma onpefenser MNOPSJOK M IOCIEA0BaTeNbHOCTh
peanu3auy coiep:KaHus 00y4eHus Mo anredpe U HayajlaM MaTeMaTHYeCKOTo aHajau3a U T€OMETPHUH B
10 u 11 knaccax, coziepkaHue TeM, TpeOOBaHUS K YPOBHIO 3HAHUM.

O0uIas XapaKkTepucTHKA y4eOHOro Kypca

Conepxxanne 00pa30BaHHs, NPEACTABICHHOE B OCHOBHOW IIKOJIE, pa3BUBAaETCS B CIEAYIOIIUX
HaIlpaBJIICHUSAX:

® CHUCTeMaTH3alMs CBEJICHUN 0 Ynciax; (OpMUPOBAHUE MPEICTABICHUH O paCIIMPEHUH YUCIOBBIX
MHO>KECTB OT HaTypaJIbHBIX 10 KOMIIJIEKCHBIX KaK CII0CO0€ MOCTPOEHHSI HOBOT'O MaTEMaTHYECKOTO
amnmapara s pelIeHHs 3a7a4 OKPYKaroLIero MUpa U BHYTPEHHUX 3a/1a4 MaTEMaTUKH;
COBEPIIECHCTBOBAHUE TEXHUKHU BBIYHMCIICHUN;

® pa3BUTHE U COBEPIICHCTBOBAHHE TEXHUKHU alreOpandeckux npeodpazoBaHUid, pelIeHus] ypaBHEHU,
HEPABEHCTB, CUCTEM;

e cUcTeMaTH3allUs U pacUIMpEeHUe CBEICHUN 0 PYHKIMSIX, COBEPILIEHCTBOBAHUE rpaQUUeCcKUX YMEHU;
3HaKOMCTBO C OCHOBHBIMH MJIESIMH U METO/IaMU MaT€MaTUYeCKOIo aHajn3a B 00beMe, O3BOJISAIOIIEM
HCCIIEI0OBATh JIEMEHTapHbIe (PYHKIMHU U pelaTh NpoCTeHIIe reoMeTpuueckue, Gpu3ndeckue u
JIpYyrue NpUKIaJHbIe 3a/1a49U;

® pacIIMpPEHUE CUCTEMBI CBEJIEHUH O CBOMCTBAX IUNIOCKUX (PUTYp, CUCTEMATUYECKOE N3yUEHHE CBONCTB
IIPOCTPAHCTBEHHBIX TEJI, PA3BUTHUE MPEICTABICHUN O T€OMETPUUECKUX U3MEPEHUSX;

® pa3BUTHE NIPEACTABICHUHN O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX B OKPYKAIOLIEM
MHpE;

® COBEPIIIEHCTBOBAHNE MAaTEMaTHYECKOIO Pa3BUTHSA A0 YPOBHS, IO3BOJIAIOLIETO CBOOOIHO PUMEHSATh
M3y4eHHBbIE (PAKTHI K METO bl IIPU PEIICHUH 3a/1a4 U3 PA3JIMYHbIX Pa3/IeIoB Kypca, a TakKe
HCIIOJIB30BATh UX B HECTAHIAPTHBIX CUTYaLIUsX;



¢ (opmupoBaHue CIOCOOHOCTU CTPOUTH M UCCIIEA0BATh MPOCTEHIIINE MAaTEMAaTHIECKHUE MOAEIH MIPH
peIICHUH TPUKIIAIHBIX 3a/1a4, 3a7a4 U3 CMEXHBIX JUCIUILUIAH, YIITyOJIeHHe 3HaHUI 00 0COOEHHOCTSIX
HpI/IMeHeHI/IH MATEMATUYCCKUX METOOA0B K UCCIICIOBAHUIO HpOHCCCOB nu }IBHCHI/Iﬁ B HpI/IpOI[e nu
oO1ecTBe.

N3ydyenne maTeMaTHKM B CTapiieil HIKOJIe HANIPABJIEHO HA:

e (QopmMHpOBaHHMe TIpEACTaBICHUH 00 HAeAX M MeToJaX MAaTeMaTHKH; O MaTeMaTHUKE Kak
YHUBEpPCAJIbHOM  S3BIKE  HAyKH, CpPEICTBE  MOJECIMPOBAHUSA  SBJICHUM WM IIPOLIECCOB;
e OBJIQJIcHHE YCTHBIM M IHCbMEHHBIM MAaTE€MaTHYECKUM SI3bIKOM, MATEMATHYECKUMHU 3HAHUSIMHU H
YMEHUSMH, HEOOXOIMMBIMHU Ui M3Y4EHHUS UIKOJIbHBIX €CTECTBEHHOHAYUHBIX JMCLUIUIMH, IS
IPOAOIDKEHUsT 00pa3oBaHMs M OCBOEHUS HM30paHHOM CHELMaTbHOCTH HA COBPEMEHHOM YpPOBHE;
¢ pa3sBUTHE JIOTUYECKOI'O MBINUICHHS, QJITOPUTMHYECKOW KYyJIbTYpbl, IIPOCTPAHCTBEHHOI'O
BOOOpaXEHUs, pa3BUTHE MATEMaTHYECKOrO MBIIUICHUS U MHTYWULUH, TBOPUYECKUX CHOCOOHOCTEH Ha
YPOBHE, HEOOXOAMMOM MAJIsi MPOAOJKEHUs] 00pa3oBaHUS M Ul CAMOCTOSITEIbHOM JESTEIbHOCTH B
o0llacTH MaTeMaTUKM U ee NpUIoKEeHUH B Oyaymed mnpodeccuoHanbHON JeSTeNbHOCTH;
e BOCIHUTAHHME CPEACTBAMU MATEMAaTUKHU KYyJIbTYpPbl JIAYHOCTH: 3HAKOMCTBO C MCTOPUEH Pa3BUTHUSA
MAaTE€MaTHKH, DBOJIIOLMEN MaTeMaTU4YECKUX WJAEH, ITOHMMAaHWE 3HAYMMOCTH MAaTEMaTUKH Ul
00I1IECTBEHHOT'O Iporpecca.

OO0uey4yeOHbIe yMEHHS, HABBIKH H CIIOCOOBI 1eSITEJIbHOCTH.

B xome wu3yueHus MaTeMaTHKM B CTapuied IIKOJBI y4alluecs MpOAODKAIOT — OBJAJCHUE
Pa3HOOOpa3HBIMH  CIOCOOAMU  JIEATENTBHOCTH, MNPHOOPETAlOT U COBEPIIEHCTBYIOT  OIIBIT:
® TIPOBEJICHUS JTOKA3aTEeIbHBIX PACCYXKICHHH, JTOTMUYECKOr0 OOOCHOBAHUSI BHIBOJOB, MCIIOIb30BAHMS
pa3IMYHBIX  SI3bIKOB MATEMATHKW JJIs  WJUIIOCTPAllMd, WHTEPHpPETaluH, apryMEeHTAluu |
JI0Ka3aTelIbCTBA;

® pElIeHUs IIMPOKOro Kiacca 3ajad U3 PA3IMYHbIX pa3[eioB Kypca, MOMCKOBOM M TBOPYECKOMU
NESATEIPHOCTH TP PEHICHWH  3aJad  TOBBIIIEHHOM  CIOKHOCTM M HETUIIOBBIX  3aj]1ay;
® TIUIAHUPOBAHUS W  OCYIIECTBJICHUS  QJITOPUTMHYECKOM  JCSITCIBHOCTU:  BBIMOJHEHUS U
CaMOCTOATENIbHOTO  COCTAaBJEHUS  AJTOPUTMUYECKUX  NPEANUCAHMM M MHCTPYKUMM  Ha
MaTeMaTHYeCKOM MaTepuase; HCIOIb30BaHUs U CaMOCTOSATEIBHOIO COCTaBIIEHUS (JOPMYJI Ha OCHOBE
0000IIIEHHST YaCTHBIX CIIy4aeB W PE3YJIbTATOB DKCIIEPUMEHTA; BBHIIOJIHEHHUS PACU€TOB MPAKTUUECKOTO
XapakrTepa;

® TIOCTPOCHUSI U HWCCIICIOBAaHUSI MATEeMAaTHYECKUX MOJIETICH /I ONMUCAHUS W PEIICHUs MPUKIIATHBIX
3a/1a4, 3a/1a4 U3 CMEKHBIX AUCIUIUIMH U PEalbHOM >KU3HU; MPOBEPKH U OLEHKH PE3YyIbTaTOB CBOEH
paboThl, COOTHECEHHMS WX C T[IOCTaBICHHOW 3aJayeil, ¢ JHUYHBIM IKU3HEHHBIM OIBITOM;
® CaMOCTOSATENIbHON PabOThl C MCTOYHHKAMU MH(POpPMAIIUH, aHAIN3a, 0000IIEHNS U CUCTEeMaTH3allUuH
MOTy4eHHOW HH(POPMAIINH, UHTETPUPOBAHUSI €€ B IMYHBIN OIIBIT.

MecTo npeamera B LIKOJIbLHOM Y4e0OHOM ILJIAHE.

s u3yyeHus kypca «Matemaruka: anrebpa W Hadala MaTeMaTHYECKOTO aHalH3a, Te€OMETPHUS» B
y4eOHOM IUTaHEe Ha TpeTheM ypoBHE oOydeHwmsi otBoautcs 408 dacos, B Tom uucne: 10 kimace - 204
gacoB (6 gacoB B Hezeno); 11 kmacc —204 yacoB (6 4acoB B HEJIEIIO).

Pabouas mporpamMma 1o mareMaTHKe cocTaBieHa Ha 408 yacoB, B TOM YHUCIIE:
e AnreOpa u Havana aHanmza 10, 11 kmacesl — 272 4aca;
e ['eometpus 10, 11 kmaccel — 136 yacos.



OCHOBHOE COJAEP/KAHMUE (408 1)

10 KNTACC

Auire0pa u HayaJa MaTeMaTH4YecKoro anaaunsa (136 4)

IloBTOpeHue Kypca ajaredpnl 7 — 9 kjaccoB (4 4)

Anrebpanueckue BoipaxxeHus. YpaBHenus. HepaBencrsa. @yHKIMM U Tpaduki.

Jlearumocthb unce (12 1)

[Tonsatne nenumoctu. [lenumocTs CyMMBI U ipousBeaeHus. Jlenenue ¢ ocrarkom. [Ipusnaku
nenumoctd. CpaBHeHus. PenieHue ypaBHEHM B LENbIX YHACIIAX.

MHorouiensl. Airedpanyeckne ypapuenus (17 1)

MHorouieHs! oT ogHoro nepemeHHoro. Cxema I'opaepa. Muorouien P(x) u ero kopenb. Teopema
besy. CnencrBus u3 reopemsl besy. Anrebpanyeckue ypaBHeHHs. JleTMMOCTb JBYYJIEHOB Xm+ 8mHa X
+ a. CuMMeTpUYECKHE MHOTOWIEHbI. MHOTOWIEHBI OT HECKOJIBKUX IepeMeHHbIX. Dopmyibl
COKpAIIIEHHOTO0 YMHOXEHUS )i cTapiux crenenei. bunom Hetorona. CucrteMbl ypaBHEHUM.
CreneHb ¢ AeiicTBUTENbHBIM Moka3areyaeM (11 1)

JleiicTBuTENBHBIC YKCIa. JJ0Ka3aTenbCTBO YHCIOBBIX HEPABEHCTB. beCKOHEUHO yOBIBarOIIast
reoMeTpuueckas nporpeccusi. ApudmMerndeckuii KopeHb HaTypainbHOU creneHu. CTeneHs ¢
palOHaIbHBIM U IEHCTBUTEIIbHBIM OKA3aTEIAMU.

Crenennast pynkuus (16 4)

Crenennas ¢pyHkuus, e€ cBoricTBa u rpapuk. Bzaumuo oopatasie pyHKIuH. CIoXKHBIE QYHKITUH.
JHpobHo-nuueiinas ¢pyHkius. PaBHOCUIbHBIE ypaBHEHUS M HEpaBEHCTBA. VppalroHanbHbIe
ypaBHeHus. MppanuonanbHble HEPaBEHCTBA.

Iloka3zarenbHas ¢pynkuus (11 )

[TokazarensHas pyHkms, e€ cBoiicTBa u rpaduk. [lokasarensupie ypaBHeHUs. [loka3aTenbHble
HepaBeHCTBA. CUCTEMBI IOKA3aTEIbHbIX YPABHEHUN U HEPABEHCTB.

Jlorapumnueckas pynkuus (17 1)

Jlorapudwmsl. CBoiicTBa norapudmos. [lecsTuunbie U HaTypaibHble Jorapudmsl. Jlorapudmudeckas
¢byHkus, e€ cBoiictBa u rpaduk. Jlorapupmuueckue ypaBuenus. Jlorapupmudeckie HepaBeHCTBA.
Tpuronomerpuyeckue gopmyJisl (24 1)

Panuannas mepa yria. I[loBopoT Touku BOKpyr Hauana koopauHat. OmnpeneneHue cuiyca, KOCUHHyca u
TaHTreHca yria. 3HaKu CUHYCa, KOCHHYCa U TaHT'€Hca. 3aBUCUMOCTh MeKy cuHycoM. Kocunycom n
TAHI'€HCOM OJTHOTO U TOTO ke yria. Tpuronomerpuyeckue Toxaectsa. CHHYC, KOCUHYC U TAaHT€HC
yrioB o 1 —o.. @opMyuibl ciiokeHns. CHHYC, KOCUHYC U TaHT€HC ABOMHOTO yria. CuHyc, KOCUHYC U
TaHT'€HC MOJIOBUHHOTO yria. @opmyiel npuBeaeHus. CymMma U pa3HOCTh cUHYcOB. CyMMa U pa3HOCTh
KOCUHYCOB. [Ipon3BeeHre CHHYCOB U KOCUHYCOB.

Tpuronomerpuueckue ypaBuenus (21 4)

VpaBHeHus cos X = &, Sin X = a, tg X = a. TpuroHomeTpuueckre ypaBHECHHUsI, CBOSIIAECS K
anredpanveckuM. OJHOPOIHbIE U JIUHEWHbIE YpaBHEHMs. MeTOo bl 3aMEHbI HEU3BECTHOTO U
pa3IoKeHUs: Ha MHO>KUTENHN. MeTo/1 OLIEHKH JIEBOM 1 IIPABOM 4acTel TPUTOHOMETPUYECKOTO
ypaBHeHUs. CHCTeMbl TPUTOHOMETPUUYECKUX YpaBHEHHUH. TpUroHOMeTpUYeCKuEe HEPAaBEHCTBA.
IloBTOpenue (3 u)

[IpeoOpazoBanme morapudmudeckux BeipaxxeHui. [IpeoOpazoBanne BeIpaXkKeHUH, COEPIKAIINX
crernensb. [IpeoOpa3oBanue UppalMOHANBHBIX BeIpaXkeHU. [lokazarenbHble ypaBHEHUS U
HepaBeHcTBa. JlorapupmMuyeckue ypaBHEHUS 1 HEPaBEHCTBA.

T'eomerpus (68 1)

Hexotopsie cBegenns u3 niaanumMerpuu (13 yacos)

OcHOBHBIE TEOPEMEI O TPEYT'OJIbHHUKAaX. Breraucnenue BBICOT, 6I/ICCGKTpI/IC " MC€JIMaH TPCyroJibHUKa. Hnomam)
TpeyrosnbHUKa. Teopembl MeHenas 1 UeBbl. YIIbl B OKpYKHOCTH. ' eOMETpHUECKOE MECTO TOYEK.
FeOMeTpI/I‘{CCKI/Ie npeo6pa3OBaHI/m B 3ala4ax Ha MMOCTPOCHHUC. 3J'IJ'II/IHC, rI/Inep6ona, napa6ona.
Bgenenue (5 1)

[Ipenmer crepeomeTpuu. AKCHOMBI cTepeomMeTpun. HekoTopbie cliecTBUS U3 aKCHOM.
ITapajuieqbHOCTH NPSAMBIX U IJIOCKOCTeH (15 1)

[TapamienbHOCTh IPAMBIX, IPSAMOM U INIOCKOCTH. B3AMMHOE PACIOJIOKEHUE ABYX MPSMBIX B
IIPOCTPAHCTBE. YTOJ MeXAy ABYyMs IpsaMbIMU. [lapannensHocTs miockocre. Terpasap u
napajuieJIenuIe.

IepneHMKyJISAPHOCTH NPSIMBIX H IIOCKOCTEl (22 4)




IlepneHUKyYIAPHOCTD NPSMOM U IVIOCKOCTH, NEPIIEHIUKYIISP U HAKIIOHHBIE. YTOJI MEKAY NIPAMOU U
IJIOCKOCTBHIO. [[ByrpanHbIii yroi. [lepneHaukyisipHOCTh IocKocTel. TpEéXrpaHHbIil yro.
MHoOrorpassslii yroui.

Muororpanauku (13 1)

ITonsstne MHOrorpannuka. Ilpusma. Ilupamua. IlpaBuiabHbIle MHOTOTPAaHHUKH.

11 KIACC

Aure0pa ¥ HaYyaJIa MATEeMAaTHYeCKOro anaausa (136 4)

IMoBTopenue (5 4) 0

[Ipeo6pa3zoBanue norapudpmMuyeckux BoipaskeHui. [IpeoOpa3zoBaHue BbIpaKEHUN, COAEPIKAINX
creneHb. [loka3zaTenpHble YpaBHEHUS U HepaBeHCTBa. Jlorapudmuyeckre ypaBHeHUS U HEPAaBEHCTBA.
Tpuronomerpuueckre ypaBHEHUsI U HEPABEHCTBA.

Tpuronomerpudeckue pynxkuuu (20 u) 19

[Ipeo6pa3zoBanus rpaduKoB: MapasiebHbIN MEPEHOC, CAMMETPHUS OTHOCUTENIBHO OCel KOOPAUHAT U
CUMMETpUSI OTHOCUTENIHO Hayajla KOOpAUHAT, CHMMETPHUSL OTHOCUTENILHO MPSMOH ) = X, pacTKEHUE
U CKaTue BAOJb ocelt koopauHat. O6IacTh OnpeieeHuss U MHOKECTBO 3HAYeHUH
TPUTOHOMETPHUYECKUX (PYHKIUH. YETHOCT, HEYETHOCTD, MEPHOAUYHOCTH TPUTOHOMETPHUYECKIX
byukwmii. CBoiicTBa GyHKIHK y = cosx u e€ rpaduk. CBoiicTBa GyHKIUH y = Sinx u ¢é rpaduk.
CaoiicTa ¢yHkImM y = tgx u e€ rpaduk. OOpaTHBIC TPUTOHOMETPHUYECKUE () YHKITUH.

IIpousBoaHas u eé reomeTpuyeckuii cMbic (21 1) 22

[Ipenen mocnenoarensuocTH. [Ipenen pynkumn. HenpepsiBHOCTE GyHKIHH. OnpenencHue
npousBoaHOM. [IpaBuna nuddepenunporanus. [IpousBognas crenennoit pynkuuu. [IpousBoaHsie
3JIEMEHTapHBIX QPYHKIHA. ['eOMETpUIECKUI CMBICI POU3BOIHOM.

IIpuMeHeHne NpPOoU3BOAHOM K Hccjieq0BaHuI0 GyHKumi (16 1)

Bospacranue u yosiBanue GyHKIuH. IKcTpeMyMbl pyHKIuU. Hanbosbiee 1 HanMeHbIIee 3HAYCHHS
¢byukun. [IporsBoaHas BTOPOro NopsiaKa, BHITYKIOCTh M TOUkH neperuda. [loctpoenue rpadukon
GyHKIUI.

IlepBooGpa3nas u unrerpasn (14 4) 15

[TepBooOpasnas. [IpaBuiia HaxoxaeHHs IEpBOOOpa3HBIX. [11011a1h KPUBOIMHENHOM TpaIieluu.
WuTerpan u ero Berancienue. Borancnenue miomiaieit puryp ¢ mnoMousio uHTerpanon. [Ipumenenue
MHTErpasoB JJis peueHus puznyeckux 3aaad. [Ipocreiimme nuddepeHnuaibHble ypaBHEHHUS.
Komo0unaropuka (8 4) 13

TabnuuHoe U rpadguueckoe NpeCcTaBlIeHNe JaHHbIX. YNCIOBbIE XapaKTEPUCTUKHU PSIIOB JAHHBIX.
IIpaBuno npoussenenus. Pasmemenns. IlepecranoBku. Coueranus. bunom Herotona.

DaemMeHTHI Teopuu BeposiTHocTeidi (8 1) 11

BepositHOCTB coObITHA. Cr0KEeHNEe BEpOSITHOCTEH. Y ClI0BHAs BeposATHOCTh. HezaBucumocTth
coObITUH. BepoaTHOCTH pou3BeAeHNs HE3aBUCUMBIX coObITHI. PopMyna bepHymn.
Kommuiekcnsblie unciaa (7 1) 14

Omnpenenenre KOMIUIEKCHBIX uncen. ClojkeHne 1 yMHOKEHUE KOMIUIEKCHBIX yrces. KommiekcHo
conpsikE€HHbIE Uynciaa. Moaysb KoMIUIeKCHOro yncia. Onepanuy BBIYUTaHUS U JEJICHNUS.
['eomeTpuueckas HHTEpIpeTalus KOMIUIEKCHOTO yrciia. Tpuronomerpuueckast popma KOMITJIEKCHOTO
qucaa. YMHOXKEHUE U JeJIeHHe KOMIUIEKCHBIX YHCell, 3alIUCAHHBIX B TPUTOHOMETPHUECKON (hopMme.
®opmyna Myaspa.

YpaBHeHUs 1 HEPABEHCTBA € ABYMs nepeMeHHbIMU (9 1) O

JInHeliHbIE ypaBHEHHS M HEPABEHCTBA C IByMs IepeMeHHbIMH. HennHelHble ypaBHEHNS U
HEPABEHCTBA C ABYMs IEPEMEHHBIMU. Y paBHEHUS U HEPABEHCTBA C JBYMs [IEPEMEHHBIMH,
coJieprKaIie napaMeTpabl.

HroroBoe noBTopenue Kypca ajredpbl 1 HA4aJl MaTeMaTH4YecKOro anaau3a (28 u) 26

Uwucna. AnreOpandeckue BoipakeHus. TekcToBwie 3agaun. OyHakuun u rpaduku. [lepsoodpasnas.
PanmonaneHble ypaBHEHU U HEpaBeHCTBA. MppanmoHanbHble ypaBHEHUS M HEPABEHCTBA.
[TokazarenbHble ypaBHEHHS U HepaBeHCTBa. Jlorapudmuueckrue ypaBHEeHUS! 1 HEPABEHCTBA.
TpuroHnomeTpruyeckue ypaBHEHHsI U HEPABEHCTBA. Y PABHEHMSI U HEPABEHCTBA ¢ MOYJIIMU. CHCTEMBI
YPaBHEHU U HEPaBEHCTB. Y PaBHEHHUs U HEPABEHCTBA C [TapaMeTpaMHu.




I'eomerpus (68 yacoB)

IoBTOpenue (2 4)

AKCHOMBI CTEPEOMETPHUH U UX caeacTBU. [lapaminenbHOCTh NPSAMBIX U IIJIOCKOCTEH.
[lepnenqukynsipHOCTb NpsAMBIX U m1ockocTel. 1Ipu3ma. [Tupamuaa. Ihnonans NoBEpXHOCTH NPU3MBI
Y TUpaMUIbl

BekTopnbl B mpocTpancTie (6 1)

ITonstue BekTopa B mpoctpaHcTBe. ClI0)KEHHUE U BBIYUNTAHUE BEKTOPOB. ¥ MHO’KEHHME BEKTOpA Ha
yucio. KoMimanapHsle BEKTOPBI.

Metoa koopauHat B npocTpancTie. [{Buxenus (11 )

Koopannatsl TOUkM ¥ KOOpAMHATHI BEKTOpa. CKaIsIPHOE MPOU3BEICHUE BEKTOPOB. Y paBHEHUE
wiockoctu. JIBmxkenus. [IpeobpazoBanue mogoowus.

uauuap, konyc, map (14 4)

[Tonstue nunuuapa. [nomanes noBepxHocTy uuiauHapa. [loudarue konyca. [lnmomaas noBepxHOCTH
KoHyca. YceueHHbIl koHyc. Konndeckue ceuenus. Cepa u map. YpaBuenue chepol. Bzanmnoe
pacrionoxenue chepsl 1 iockoctu. KacarenpHas miaockocTs K cdepe. [lnomans cdepsi.
O0bémbl Teat (16 1)

O06Bem npsmMoyroapHOro napauienenuneaa. O0bemMbl MPsSMON TPU3MBI U IHITHHAPa. O0BeMBI
HAKJIOHHOH MPU3MBbI, MUpaMUIbI U KoHyca. O0beM mapa u miomaas chepbl. O0beMbI IIAPOBOTO
CErMEHTa, IIapOBOTr'0 CJIOS U IIAPOBOT'0 CEKTOpA.

O6o0marmee nopropenue. (19 4)

MeTo KOOpAMHAT U BEKTOPHI B IPOCTpaHCTBE. B3auMHoe pacnonoxeHue NpsMbIX U IJIOCKOCTEN B
npoctpancTie. [lapamienbHOCTh NPSIMBIX U IJIOCKOCTEN. [lepneHquKynsipHOCTb NPSMBIX U
wiockocteil. [1nomany nosepxHocrell 1 00bEMBI MHOTOIpaHHUKOB. [lnomanu nosepxHocreit u
00BEMBI TEJT BpallleHus. 3aJjaud Ha MHOTOTPAHHUKH, IUJIMHJIP, KOHYC, 1Iap.

IINTIAHUPYEMBIE PE3YJIBTATbBI ObYYEHUA

W3yuenne MaTeMaTHKHU Ja€T BO3MOXKHOCTh 00yYarOIIUMCS TIOCTUYb CIEIYIONNX PE3YIbTaTOB
pa3BUTHSL:

6 IUYHOCHHOM HANDAGICHUU:

¢ c(hopMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS HAYKH
MOOIIECTBEHHOH NMPaKTHKH;

¢ c(hOpMUPOBAHHOCTH OCHOB CAMOPA3BHUTHSI 1 CAMOBOCIIUTAHHUS B COOTBETCTBHH C
00111€4eTI0BEYECKMMH HPAaBCTBEHHBIMH LIEHHOCTSIMU U MJleaJIaMU POCCUICKOTO IPaXkJaHCKOTO
o01iecTBa; FOTOBHOCTh U CLIOCOOHOCTh K CAMOCTOSITENIbHOM, TBOPYECKOM U OTBETCTBEHHOMN
JesaTelbHOCTH (00pa3oBaTeIbHOM, yueOHO-UCCIIEI0BATENIbCKOM, MTPOSKTHON, KOMMYHUKAaTUBHOH,
UHOM);

¢ c(hOpMUPOBAHHOCTH HABBIKOB COTPYAHUYECTBA CO CBEPCTHUKAMH, JETHMH CTapIIETO U MIIAJIIIIETO
BO3pacTa, B3pOCIBIMU B 00pa30BaTeIbHOM, 00IIECTBEHHO MOJIE3HOM, yueOHO- CCIIeJ0BATENbCKO,
MIPOEKTHOM M IPYTUX BUIAX JEATEIHHOCTH;

® TOTOBHOCTH U CLIOCOOHOCTH K 00pa30BaHMIO, B TOM YHUCIIE CAaMOOOPA30BaHMIO, Ha MPOTSKEHUHU BCEH
KM3HH, CO3HATEIHHOE OTHOIICHUE K HEMTPEPHIBHOMY 00pa30BaHHIO KaK YCIIOBHIO YCIICITHON
po¢eCCHOHAIBHON 1 00IIIECTBEHHON JIEATEIbHOCTH;

® OCO3HaHHBIN BBIOOpP Oyaymiei mpodeccur Ha OCHOBE MOHUMAaHUs €€ IEHHOCTHOT'O COIEPIKaHUs U
BO3MOYKHOCTEH pean3alii COOCTBEHHBIX )KU3HEHHBIX TUIAHOB; OTHOIICHUE K MPOodecCHoHAIbHOM
JeSITeTbHOCTH KaK BO3MOXKHOCTH Y4acCTHsI B PELLICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCY/1apCTBEHHBIX,
oOIeHanOHATBHBIX TTPOOIIEM;

6 MemanpeoMemHoM HanpagIeHuu:

® YMEHHE CAMOCTOSITENILHO ONPENENATh IIeJIU M COCTaBIATh IUIAHBI; CAMOCTOSATENILHO OCYILECTBIIATS,
KOHTPOJIMPOBATh U KOPPEKTUPOBATh YPOUHYIO U BHEYPOUHYIO (BKJIIOYAsi BHEHIKOJIBHYIO)
NesITeIbHOCTD;

UCIOJIb30BaTh PA3JIMUHbIEC PECYPCHI ISl JOCTHXKEHUS 1IeJIei; BBIOUPATh yCHEIIHbIE CTPATErHH B
TPYAHBIX CUTYalUsX;

® YMEHHE MPOJLYKTUBHO OOIATHCS U B3aUMOJIEHCTBOBATh B IPOLIECCE COBMECTHOM JESITEIBHOCTH,
YUUTBIBATh MO3UIUH PYTOro, 3pGEeKTUBHO pazpemaTb KOH(IUKTEI,




e BJIaJICHIC HaBBIKAMU MTO3HABATEIBHOMN, YI€OHO-HCCIIETI0OBATENBCKON U IPOEKTHOM JIEATEIBHOCTH,
HaBbIKaMU pa3penieHust npo0saeM; cnocOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY TIOUCKY METOJIOB
peLIEHHS TPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOJ0B [MO3HAHNUS;

® TOTOBHOCTH U CIIOCOOHOCTH K CaMOCTOATEIbHOM HH(OPMAIIMOHHO-TIO3HABATEILHON AEATEIbHOCTH,
BKJIIOYAsi yMEHHUE OPUEHTUPOBATHCS B PA3IMYHBIX HUCTOUHHUKAX MHPOPMAIUH, KPUTUYECKH OLIEHUBATh
¥ MHTEPIIPETUPOBATH HH(POPMAIIHIO, TOTYIAEMYIO U3 Pa3IMYHBIX HCTOYHHUKOB;

® BJIQ/ICHUE SI3bIKOBBIMU CPEICTBAMU — YMEHHUE SCHO, JIOTUYHO U TOYHO U3JIaraTh CBOK TOUKY 3PEHUS,
HCIIOJIB30BAaTh aJICKBaTHBIC 3BIKOBBIE CPELCTBA;

e BJIaJICHIC HABBIKAMHU MTO3HABATEIBHON peiIekCHU KaK OCO3HAHMSI COBEPIIAEMBIX JICUCTBUN U
MBICJIUTEJIbHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHU, TPAHMIL] CBOETO 3HAHUS U HE3HAHUS, HOBBIX
II03HABATEJIbHBIX 33724 U CPEACTB UX JTOCTUKCHUS.

8 NPeOMEemHOM HANnPAGIeHUU:

¢ c(hopMUPOBAHHOCTH MPEJCTABICHUH O MaTEMAaTUKE KaK YaCTH MUPOBOM KYJIBTYpBI U O MECTE
MaTEMaTHKU B COBPEMEHHOM IMBUIIN3AIUH, O CIIOCO0aX OMUCAHUSI HA MATEMaTHYECKOM SI3bIKE
SIBJICHUH pEajbHOTO MUPA;

¢ cpOpMUPOBAHHOCTD IIPE/ICTABICHUM O MATEMAaTUYECKUX MOHATHAX KaK O BaKHEHIINX
MaTeMaTUYECKUX MOJEISIX, O3BOJISIONIMX OMUCHIBATh U U3y4YaTh Pa3HbIE MPOLECCHI U SIBJICHUS;
ITIOHUMAaHHE BO3MOKHOCTH aKCHOMAaTUYECKOTO ITIOCTPOEHUSI MATEMATHYECKUX TEOPUH;

® BJIa/ICHHE METOJaMU JJOKA3aTeJIbCTB U AJITOPUTMOB PELICHUS; YMEHUE UX IPUMEHATh, IPOBOIUTH
JIOKa3aTeJIbHbIC PACCYKICHUS B XO/I€ PELICHUS 3a/1a4;

® BJIQJICHUE CTAaHAAPTHBIMU MIPUEMAMU PEUIEHUS PALIMOHATIBHBIX U UPPALMOHAIBHBIX, IOKA3aTEIbHBIX,
CTENEHHBIX, TPUTOHOMETPUUECKUX YPABHEHUIN U HEPABEHCTB, UX CHUCTEM; UCII0JIb30BAaHUE TOTOBBIX
KOMITBIOTEPHBIX IIPOTPaMM, B TOM YHUCJIE JUJIS TOMCKA ITYTH PEIIECHUS U WIUTFOCTPALMM PEILEHUs
YpaBHEHUH U HEPABEHCTB;

¢ cpOpPMHUPOBAHHOCTD IPEJICTABICHUI 00 OCHOBHBIX MOHATHSX, UAEIX U METO/IaX MaTEMaTUYECKOTO
aHanusa;

® BJIaJICHHE OCHOBHBIMU TIOHATUSMH O IJIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUECKHX (DUTYpax, UX
OCHOBHBIX CBOMCTBax; C(OPMUPOBAHHOCTh YMEHUS paclio3HaBaTh Ha yepTexkax, MOJENSIX U B
pealbHOM MHpE TeOMEeTpUYecKie (PUTYphI; MPUMEHEHUE H3yUYEHHBIX CBOWCTB T€OMETPUUECKUX PUTYD
1 GOpMyII ISl pEeLIeHUs] TEOMETPUYECKHUX 3a/1ad U 33]1a4 ¢ IPAKTUUECKUM COJIEPKAHUEM;

¢ cOpMHUPOBAHHOCTD MPEJICTABICHUI O MPOIIECcCax U SIBICHUSIX, UMEIOIIUX BEPOSITHOCTHBIN XapakTep,
O CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B pEAIbHOM MHPE, 00 OCHOBHBIX MOHATHUAX 3JIEMEHTAPHOU
TEOpUHU BEPOSATHOCTEH; YMEHUI HAXOJIUTh U OIICHUBATh BEPOSITHOCTH HACTYIIIICHUS! COOBITUH B
MPOCTEUIIINX TPAKTUYECKUX CUTYalMsIX 1 OCHOBHBIE XapAKTEPUCTUKU CIyYalHbIX BEJIUYWH;

e BJIa/ICHME HABBIKAMU HCIIOJIb30BAHUSI TOTOBBIX KOMITBIOTEPHBIX IIPOIPAMM IPH PEIICHUH 3a1a4.

B xoJie ocBoeHus cofiepkaHusl MaTEMAaTHYECKOro 00pa30BaHus yyalirecs OBJIa/leBal0T CUCTEMON
JMYHOCTHBIX, PETYJISATUBHBIX, I0O3HABATENIbHBIX, KOMMYHUKATHBHBIX YHHMBEPCAJBHBIX Y4eOHBIX
JeHCTBMIl, a TAaKXKeE:

® [IOCTPOEHUS U UCCIIEN0BAHUSA MAaTEMATUUECKUX MOJENIEN AJIs ONMCAHUS U PELICHUS PUKIIAIHbIX
3aJ1a4, 33714 U3 CMEXHBIX JUCLUIUINH,

® BBINIOJIHEHNE U CAMOCTOATEILHOE COCTABJICHUE AITOPUTMUUYECKUX MPEANUCaHUN U MHCTPYKIIHMM Ha
MaTEMaTHYECKOM MaTEepHUalle; BHIIIOJHEHUS pacyeTOB IPAKTUUECKOIO XapaKTepa; UCIIOJIb30BaHU
MaTeMaTH4ecKux GOopMyJl U CAMOCTOATEIBLHOTO COCTaBIIEHUs (POPMYII HA OCHOBE 00OOIIIEHHS YaCTHBIX
CIIy4aeB U DKCIIEPUMEHTA;

® caMocTosATeIbHAs paboTa ¢ HCTOYHUKAaMH HH(pOpMaluu, 00001EeHUS U cUCTeMaTH3aluu
MOJTy4eHHOM MH(POPMAaLIUU, UHTETPUPOBAHUS €€ B JIMYHBIHN OMBIT;

® [IPOBEJICHUE JI0KA3ATEIbHBIX PACCYKICHHM, JIOTHYECKOT0 0OOCHOBAHUS BBIBOJIOB, Pa3IMYCHHUS
JOKa3aHHBIX U HEJI0KA3aHHBIX YTBEP)KJICHUH, apryMEHTUPOBAHHBIX U SIMOLIMOHAILHO YOEIUTEIbHBIX
CYXKJICHUMU;

® CaMOCTOATEIbHAS U KOJUIEKTUBHAS IEATEIbHOCTD, BKIIOYCHHS CBOUX PE3YJIBTaTOB B PE3YJIbTaThI
paboThI IPyMIIbI, COOTHECEHHE CBOETO MHEHUS C MHEHUEM JPYTUX YYACTHUKOB y4eOHOTO KOJIJICKTHBA
Y MHEHHEM aBTOPUTETHBIX HCTOYHHUKOB.

® pa3BUTHE y 00YyUYaIOUIUXCS CIIOCOOHOCTH K CAMOCO3HAHUIO, CAMOPA3BUTHIO U CaMOOIIPEIEIEHUIO;



¢ (popMUpPOBaHUE JIMYHOCTHBIX IIEHHOCTHO-CMBICIIOBBIX OPUEHTUPOB M YCTAHOBOK, CIIOCOOHOCTH UX
WCIIOIB30BaHUSI B YU4EOHOM, TTO3HABATEIIBHON U COITUAIBHOM MPAKTHKE;

® CaMOCTOATEIHHOTO MJIAHUPOBAHUS U OCYLIECTBICHUS YUeOHOU JAEeSITeIbHOCTA U OpraHU3aI|H
y4e0HOT0 COTPYIHUYECTBA C TIEAAroraMu U CBEPCTHUKAMU, K TOCTPOCHUIO HHIUBUyaTbHON
00pa30BaTeNbHON TPAaCKTOPUH;

e opmMupoBaHue y 00yJaIOIINXCS CHCTEMHBIX TIPEJCTABICHUI U OIBITa IPUMEHEHHSI METOJIOB,
TEXHOJIOTUH U (popM opraHu3aluu NPOEKTHON U y4eOHO-UCCIIEIOBATENBCKOMN NeATeIbHOCTH IS
JOCTUKCHHSI MPAKTUKO-OPUECHTHPOBAHHBIX PE3yJIbTATOB O0OPAa30BAHHS,

¢ JopMUpOBaHNE HABBIKOB Pa3pabOTKH, peann3alii U OOMIECTBEHHON PEe3CHTAUN 00yJaIOIUMUCS
PE3yNIbTaTOB MCCIIEI0BAHNUS, MHANBHUIYabLHOTO MPOEKTA, HAIIPABJIEHHOTO HA pPellleHue HAYYHOH,
JUYHOCTHO U (MJTU) COIMAILHO 3HAYMMOU MPOOIIEMBI.

TPEBOBAHMSA K YPOBHIO IIOATI'OTOBKMU BbBIITYCKHUKA

B pezynomame usyuenus mamemamuku Ha y2iy0i1eHHOM YPOGHe 6 cmapuiell uKoje y4eHUK

001I1CCH

3HATH/MOHUMATH

3HAYEHUE MATEMaTUUYECKON HAayKH JIJIsl peLICHMs 33/1a4, BOSHUKAIOIUX B TEOPUU U
IIPAKTUKE; IIUPOTY U OrPAaHUYEHHOCTh IPUMEHEHHSI MAaTEMAaTHYECKUX METOJI0B K
aHAJIM3y U MCCIIEJOBAHUIO IIPOLIECCOB U SIBJICHUN B IPUPOJIE U OOLIECTBE;

3HAYEHHUE NMPAKTUKU U BOIPOCOB, BOZHUKAIOIINX B CAMON MaTeMaTuKe, JUIs
(bopMHUpPOBaHUS U PA3BUTHS MAaTEMAaTUIECKON HAYKH;

UJIEN pacIIUPEHMS YUCIOBBIX MHOKECTB KaK c110co0a MOCTPOEHUSI HOBOT'O
MaTEeMaTHYeCKOro anmnapaTa Ui pelleHns IPaKTHYEeCKUX 3a/1ad U BHYTPEHHHX 3a7a4
MaTeMaTHKU;

3HAYeHHUE UJIeH, METOIOB U PE3y/IbTaTOB AJIreOpbl U MaTEMATHUECKOT 0 aHAJIN3a JIsl
IIOCTPOEHHUSI MOZIEIIEN pPEalIbHBIX NIPOLIECCOB U CUTYAIINN;

YHHUBEPCAIbHBIN XapaKTep 3aKOHOB JIOTUKHA MAaTEMATHUECKUX PACCYKICHUM, NX
MPUMEHUMOCTh B Pa3JIMYHBIX 00JIACTSAX YEIIOBEUECKON JeSITENIbHOCTH;

paznuure TpeOoBaHUM, MPEIbABISEMBIX K JOKA3aTEIbCTBAM B MaTEMATHKeE,
€CTECTBEHHBIX, COLIMAJIbHO-)KOHOMUUYECKUX U T'YMAaHUTapHBIX HayKaxX, Ha PAaKTUKE;
POJIb aKCHOMATHKHM B MATEMAaTUKE; BO3MOXHOCTD IIOCTPOEHUSI MAaTEMATUYECKUX TEOPUN
Ha aKCMOMATUYECKOM OCHOBE; 3HAUE€HNE aKCMOMATUKH JUIs IpYruX oOJjacTel 3HaHUS U
U1l IPAKTUKH;

BEPOATHOCTHBIX XapaAKTEP PA3JIMYHBIX MPOLIECCOB U 3aKOHOMEPHOCTEN OKPY>KAIOILETO
MUpa.

YucaoBble 1 6yKBeHHbIe BbBIPAKCHUA

YmMmeTh:
[ ]

BBINOJIHATH apu(pMETUYECKHE JeHCTBUS, COUeTast yCTHbIE U MMCbMEHHBIE PHEMBI,
MIPUMEHEHHE BEIYUCIUTELHBIX YCTPONUCTB; HAXOUTh 3HAYCHUST KOPHS HATYpaTbHOU
CTEIEHH, CTETIEHHU C PallMOHAJIBLHBIM ITOKa3aTeleM, Jorapudma, UCIonb3ys Ipu
HEOOXOMMOCTH BBIYHCIIUTENBHBIE YCTPOHCTBA; MOIB30BATHCS OIIEHKOH W TIPUKUAIKOW TTPH
MPAKTUYECKUX pacyueTax;

PUMEHSTH MMOHSTHUS, CBSI3aHHBIE C IETMMOCTBIO LIEJIbIX YHCEI, IPU PEIIeHUN
MaTeMaTHYECKUX 3a]1ad;

HAXO/IUTh KOPHA MHOTOUJICHOB C OJJHOHM TMIEPEMEHHOM, pacKiIa(bIBaTh MHOTOWICHBI HA
MHOXKHUTEIH;

BBINOJIHATH JIEHCTBHS ¢ KOMILJIEKCHBIMH YHCIIAMH, TIOJIb30BATHCS T€OMETPUYECKOM
WHTEpIpeTarell KOMIDICKCHBIX YHCEN, B MPOCTEHINX CITydasX HaXOJUTh KOMIUJICKCHBIC
KOPHHU ypaBHEHUH ¢ AeHCTBUTENEHBIMU KO3 (DUITEHTaMH;

MIPOBOJIUTH MPE0OpPA30BAHUS YHCIOBBIX M OYKBEHHBIX BBIPAKCHHH, BKIIOUAIOIINX CTEIICHH,
paauKanel, JorapudMbl 1 TPUTOHOMETPUYECKHE QYHKITUH.

Hcnoab3oBaTh NpuodpeTeHHbIE 3HAHUS U YMEHUS B IPAKTHYECKOH JesITeJIbHOCTH U
NOBCEIHEBHOM KU3HU I



® MPaKTUYECKUX pacueToB 1o ¢popMyiiaM, BKIOYast GOpMYJIbl, COJIEpKalle CTENEHH,
paauKaibl, Jorapu@mbl ¥ TPUTOHOMETPUYECKUE PYHKIIUH, TPH HEOOXOIUMOCTH HUCTIONIb3YS
CIpaBOYHbIEC MaTEPHAIIbl U IPOCTEUIITNE BEIUUCIUTEIbHBIE YCTPOUCTBA.
DOYyHKUMH U TPAaPUKH
YmMmern:
® ONIpeeNATh 3HAUCHUE (PYHKIIMH 110 3HAYCHUIO apTyMEHTA MPH Pa3IUYHBIX CIIOCO0ax
3aanus QyHKIUY;
® CTpOUTh IpadvKu U3YUEHHBIX (DYHKUUMN, BBIIOIHATH IpeoOpa3oBaHus rpauKoB;
® ONHUCHIBATH MO rpaduky u o popmyre noBeAeHUE U CBOMCTBA (YHKIUM;
® peliarh ypaBHEHUs, CUCTEMbl YPaBHEHH, HEPABEHCTBA, CIOJIB3YS CBOMCTBA (PYHKUIUN U
UX rpaduuecKkue mpeICTaBICHHUS,
Hcnonb30BaTh NpHOOpPeTEHHbIE 3HAHUS U YMEHUS B IPAKTUYECKOI J1eSITeJIbHOCTH 1
NMOBCEIHEBHOM KU3HU 51
® ONUCAHWS U UCCIICIOBAHUS C MMOMOIIBI0 (DYHKIIUH peanbHBIX 3aBUCUMOCTEH,
Mpe/ICTaBICHUs UX TpadUUeCcKH; HHTEPIPETAuU rPaQKOB peaTbHBIX MPOILIECCOB.
Hauana mamemamuueckozo ananusa
Ymers:
® HaxOJUTh CYMMY OECKOHEUHO YOBIBAIOIIEH T€OMETPHUECKUN TPOTPECCUH;
®  BBIYHCIATH IPOU3BOHBIC U MIEPBOOOPA3HBIC AIIEMEHTAPHBIX (PYHKUIUN, TPUMEHSS IpaBHIia
BBIYHCIICHHS MPOU3BOAHBIX U IEPBOOOPA3HBIX, UCIIOIb3YsI CIIPABOYHBIE MaTEPHAIIBI;
e uccienoBaTh GYHKIIMHU U CTPOUTH UX TpaduKU C TOMOIIBIO MPOU3BOIHOIA,;
e pemiaTth 33Ja4u ¢ IPUMEHEHUEM YpaBHEHHs KacaTelbHOU K rpaguky QpyHKIMH;
e pemiarth 33aa4M Ha HAXOXKJIeHHWE HAOOJIBIIIEr0 W HAaMMEHBIIEro 3HaUeHus (PYHKIIUU Ha
OTpE3KE;
®  BBIUKCIATH IJIOMIAIb KPUBOJIUHEHHOM Tpareiuy;
Hcnoab3oBaTh NpuodOpeTeHHbIC 3HAHUSA U YMEHUS B IPAKTHYECKOH JesITeIbHOCTH U
NMOBCEIHEBHOM KM3HU JIJIs
® peIIeHUs TEOMETPUUECKUX, (PU3UIECKUX, IKOHOMUUECKUX U JPYTUX MPUKIATHBIX 3a/1a4, B TOM
quclie 3a7]a4 Ha HanOOoJbIIINE ¥ HAUMEHBIIINE 3HAUEHUs C MPUMEHEHUEM arapaTa
MaTeMaTHYeCKOro aHaJln3a.
Ypasnenusn u nepasencmea
YmMmern:
® pemaTh palMoOHAIbHbBIE, TOKA3aTeNbHBIC U JIOrapu(PMUIECKUE YPABHEHUS U HEPABEHCTBA,
HppaIMOHATIbHBIE U TPUTOHOMETPUUYECKHUE YPABHEHUS, UX CUCTEMBI,
® JI0Ka3bIBaTh HECJIOKHBIE HEPABEHCTBA;
® pemaTh TEKCTOBBIE 33/1a4H C TIOMOIIBI0 COCTABJICHUS YPAaBHEHUH, 1 HEPABEHCTB,
WHTEPIPETUPYS PE3YJIbTAT C YUETOM OTPAaHUUYEHUH YCIIOBUS 3aa4H;
e 1300paXkaTh Ha KOOPIAWHATHON TUIOCKOCTH MHOYKECTBA PEIICHUN YpaBHEHHUI 1 HEPABEHCTB
C IByMsI IEPEMEHHBIMH M UX CHCTEM.
® HAXOJIUTh MPHUOIMIKEHHBIC PEIICHUSI YPaBHEHUHN U UX CUCTEM, UCIIONB3Ys TpaduuecKuit
METOI;
e pemiath ypaBHEHUs, HEPABEHCTBA U CHCTEMBI C IPUMEHEHHEM TpadUuecKux
MIpe/ICTaBICHHH, CBOMCTB (PYHKIIMIA, TPOU3BOTHOM;
Hcnoab3oBaTh NpuodpeTeHHbIe 3HAHUSA U YMEHUS B IPAKTHYECKOH JesITeIbHOCTH U
MOBCEeIHEBHOM KU3HU IS
® TIOCTPOCHUS U UCCIICIOBAHMS MPOCTEHIITNX MAaTEMAaTHUYECKUX MOJIEIICH.

dnemenmupl KOMOUHAMOPUKU, CMIAMUCMUKU U MEOPUU 6EPOAMHOCH el
YMmeThb:

e pemiarh NpoCTeile KOMOMHATOPHEIE 331a4u METOZIOM Tiepedopa, a TakKe ¢
WCTOJIb30BAHNEM U3BECTHBIX (OpPMYII, TpeyroibHUKa [lackais; BEIYUCIATH KO3 (HUITUSHTHI
ounoma Herotona o gopmyisie u ¢ ucnosb3oBanueM TpeyrojbHuka [lackans;

® BBIUUCIATH, B MPOCTEHUININX CIydasx, BEPOATHOCTH COOBITHI Ha OCHOBE IMOZCYETa YUCIa
HCXOJIOB.



Hcnoab3oBaTh NpuodpeTeHHbIE 3HAHUSA U YMEHUS B IPAKTHYECKOM JesITeIbHOCTH U
NOBCEIHEBHOM KU3HM IS :
® aHaIM3a PEATbHBIX YMCIOBBIX JaHHBIX, IPEICTABICHHBIX B BUC IUarpamm, rpaduKoB; JAJIst
aHanu3a HHOOPMAITUK CTATUCTUIECKOTO XapaKTepa.
TI'eomempus
YMmerh:
® COOTHOCHTH IUIOCKHE reOMETpHIECKUE QUTYPBI U TPEXMEPHBIC OOBEKTHI C UX ONMHMCAHHUIMH,

yepTeRaMu, H300paKeHUSIMU; PAa3IndaTh U aHAIM3UPOBATh B3aMMHOE PACIIONOKEHHE (QUTYD;

® 1300pakaTh TeOMETPUIECCKUE (PUTYPHI U TENa, BBHITIOIHATH YEPTEK MO YCIOBUIO 33]1a4H;
® peuaTh FeOMETPUYECKUE 3a/1a4H, ONUPASICh HA N3YYECHHBIE CBOMCTBA INIAHUMETPUUYECKUX U
CTepeoMeTpUYecKrX (PUryp ¥ OTHOLICHUH MEXAY HUMU, IPUMEHSIS alreOpandeckuii u
TPUTOHOMETPUYECKU anIapar;
® [IPOBOAUTH JOKA3ATEIbHBIC PACCYXKIACHUS IIPU PEILICHUH 3a/1a4, JOKA3bIBaTh OCHOBHBIE
TEOpEMBI Kypca;
®  BBIYHCIATH JIMHEWHBIC SJIEMEHTHI U YTJIbl B TPOCTPAHCTBEHHBIX KOHMUTYpaLHsIX, 00BEMBbI U
TIJIOIA I TTIOBEPXHOCTEN TPOCTPAHCTBEHHBIX TEJ U UX MPOCTEHIINX KOMOWHAIINIA;
® [IPUMEHSATHh KOOPJAMHATHO-BEKTOPHBIA METOJI JISl BBIYMCIICHUS] OTHOLLIEHUH, PACCTOSIHUNA U
YIJIOB;
® CTPOUTH CEUYEHHUS MHOTOTPAHHHUKOB U M300pakaTh CEYCHHUsI TEJI BpPALCHUSI.
Hcnoab30BaTh NpuOOPETEHHbIE 3HAHNSA U YMEHHS B IPAKTHYECKOM 1eSITeJIbHOCTH 1
MOBCEeIHEBHOM KU3HU I :

® JHCCICOOBAaHUA (MOI[CJII/IpOBaHI/DI) HCECJIIOKHBIX IMTPAKTUUCCKHUX CI/ITyaHI/Iﬁ Ha OCHOBC NU3Yy4YCHHBIX

¢dbopMyI u cBOICTB uryp;
®  BBHIYMCIICHUS JUIHH, IUIOUIAIcH 1 00BEMOB pealIbHbIX 00BEKTOB MPH PEIICHUH MTPAKTUYCCKUX
3aJ1a4, UCIOJIBb3Ys IPU HEOOXOIMMOCTH CITPABOYHUKHU U BBIYUCIIUTEIHHBIC YCTPOHCTBA.
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