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Pa6ouas nporpamma aucuuriinHel «MaremaTuka» paszpaboTaHa Ha OCHOBE:

®denepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 (pen. ot 23.05.2025) «O6 obpazosa-
Huu B Poccuiickoit @enepanuny;

denepanbHOr0 TOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJapTa CPEJHEro 00IIero 0o-
paszoBanus (yrBepxac¢H [Ipukazom MunucrepcTBa o0pa3oBanus u Hayku Poccutickoit denepa-
uuu ot 17 mast 2012 r. Ne 4130, pen. ot 27.12.2023);

denepanbHOTO TOCyIapCcTBEHHOTO oOpasoBarenbHoro crangapra (®I'OC) cpemnero
npodeccuoHansHOro oopazoBanus no cnernuanbHocT 38.02.01 «DkxoHOMUKA U OyXTanTepcKuid
yuaet (1o otpacysim)» (yrBepkaeH [Ipukazom MunuctepcrBa npocsenieHus: Poccutickoin dene-
panuu ot 24.06.2024 r. Ne 437);

[IpumepHoii pabodeii mporpaMMbl cpeiHero oo1iero oopazoBanus «MaTeMaTHKaY;

[Tpumepnoit paboueit nporpammel Bocnutanusi (IIpunsto pemenuem ®YMO CIIO
38.00.00 Dxonomuka u ynpasienue [Ipotokoin ot 15.08.2023 Ne 5).

CocTaBuTelIb: W Cenunxuna A A.

Pabouas mporpaMma paccMOTpeHa U yTBEpIK/JeHa Ha 3aceJaHnu Kadeapbl T'yMaHUTapHBIX
U €CTECTBEHHO-HAY4HbIX JUCHUILINH (mpoTtokon Nell ot 24.06.2025 r.)

1 o
3aBenyommii kadeapoi £ W ([ﬁzfc,ér?&’( g Bacuuenko O.B.

PaGouast mporpamMma pacCMOTpEHa U YTBEPIK/ICHA Ha 3aCeaHH MPEAMETHON (IIMKIOBOIA)
komuccuu (mpotokoi Nell ot 24.06.2025 r.)

Vs

o o ) pts
IMpencenarespb npeaMeTHON (LIUKJI0OBO) KOMUCCUM ~ ~ © 2 4 3aBasummna H.B.

3aseayrommii otaenenuem CIIO I'opaanos C.A.




1. HACHHOPT PABOYEM MPOI'PAMMBbBI JJUCIIUTIJIUHBI
C0OO0.01.03 «xMaTeMaTHKa»

1.1. Ob6aacTh NpUMeHEeHHUsI TPOrPAMMBI
Pabouas mporpamma nucuumimael COO.01.03 «Marematrkay sBISICTCS YacThIO IIPO-
rpaMMbl OATOTOBKHU crnenuanuctos cpeanero 3seHa (IIIICC3) B coorBerctBun ¢ ®I'OC CIIO
o cueruanbaocTy 38.02.01 DxoHOMHUKA U OVXTaITepCKuil yueT (110 0TpaciisiM).

1.2. Mecto aucuunjuubl B cTpykrype OII CIIO
Juctummaa COO.01.03 «MaremaTuka» SBISETCS 00s3aTCIBHOM JIUCHUILIAHON
npeaMeTHou obnactu «Matematuka U nHpopmarukay OI'OC cpennero obmero oopazoBaHus u
0a30BOM IUCLUILUIMHON 001eoOpa3zoBaTesnbHol noaroroBku CIIO u peanusyercs B | u Bo I
ceMecTpax MpHU CpOKe IMOIY4YeHHs] CpeaHero npodeccuoHaibHOro obpasoBanus 2 roga u 10
MECSIIEB.

1.3. Lleau ¥ 321244 AUCHUILUINHBI, IVIAHUPYEMbIe pPe3yJbTaThl 0CBOCHH AUCHHIIUHBI:

Conepxxanue nporpamMMbl  00mieoOpa3oBaTenbHON  TUCHMIUIMHBL  «MaTemaTuka»
Coneprkanue mporpaMMmbl 00111€00pa30BaTENbHON TUCHUILTMHBI «MaTeMaThKa» HampaBJIeHO Ha
JOCTH)KEHUE pe3yJIbTaToOB ee U3ydeHHs B cooTBeTcTBUM ¢ TpeboBaHusiMu O@I'OC COO ¢ yuetom
npodeccuonanbHoi  HanpasieHHocth DPI'OC CIIO. IlpuopuTeTHBIMH UHeJAAMH OOy4YeHHS
MaTeMaTHKe Ha 6a30BOM YpOBHE SBJISIOTCS:

- (¢opMmHpoBaHHE UEHTPAJIBHBIX MATEMAaTHUECKUX TMOHATUN (YMCIIO, BEIMYMHA,
reomMeTpuueckas  Qgurypa, MNepeMEeHHas, BEpPOSTHOCTb, (QYHKIUSA), OOEeCIeYnBaIOLIUX
IIPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MAaTEMATUYECKOT0 00pa30BaHUs 00y4arOIIUXCS;

- IOZIBeJIeHHE 00Y4aroUIMXCsl Ha JOCTYITHOM /Il HUX YPOBHE K OCO3HAHHUIO B3aUMOCBS3H
MaTeMaTHKHd M OKPY)KAIOLIer0o MHUpa, TOHUMAaHWE MaTeMaTHKH KaK 4YacTh OOIIel KyJIbTYypbl
4eJI0BEYECTBA;

-  DPa3BUTHE UHTEIJIEKTyaJlbHBIX M TBOPYECKMX CIIOCOOHOCTEH OOy4aroumxcs,
MI03HABATEJIbHOM aKTUBHOCTH, UCCIIEI0BATENbCKIX YMEHUN, KPUTHUYHOCTH MBIIIJICHUS, HHTEepeca
K M3YYEHHIO MaTEMAaTHUKH;

- ¢opmupoBaHue (YHKIMOHAIBHOW  MaTEeMAaTH4YEeCKOH  TIPaMOTHOCTH:  yMEHUS
pacro3HaBaTh MaTeMaTUYECKHE ACTIEKThl B PEANBHBIX )KM3HEHHBIX CHTYallUsX W MPU W3YdECHUH
JPYTuX TUCHMIUIMH, TPOSIBICHHS 3aBUCHUMOCTEH M 3aKOHOMEpHOCTEH, (GpopMyTupoBaTh UX Ha
S3pIKE MaTeMaTHMKH W CO37]aBaTb MaTeMaTHUECKHE MOJENH, TPUMEHSTh OCBOCHHBIN
MaTeMaTHYeCKUH ammapar i pelleHus IMPaKTUKO-OPUEHTHPOBAHHBIX  3ajlady, 3ajay
npodeccuoHaNbHOM e TeIbHOCTH, HHTEPIPETUPOBATh U OLICHUBATh IMOJTYYEHHbIE PE3YJIbTaThI.



IInanupyemMble pe3yabTaThl OCBOCHHMS TUCHHUIINHBI:

Ilnanupyemble pe3yJbTAThI 0CBOCHHUS AU CHHMIIUHBI

Oommue

| JAucuunjanHapHsie

OK-01. Bvioupamp cnocoowt peutenus 3a0au npogheccuonanibHoi 0eameabHOCMU NPUMEHUMENbHO K
PAa3IUYHBIM KOHMEKCIAM

JInyHOCTHBIE Pe3yabTaThI:

- TOTOBHOCTb K TPYAY, OCO3HaHHWE LEHHOCTU Ma-
CTEpCTBa, TPYAOIIOOHE;
- TOTOBHOCTh K aKTUBHOW JNEATEIHHOCTH TEXHOJIO-
THYECKOM W COIMaJIbHOM HamNpaBJI€HHOCTH, CIO-
COOHOCTh WHHUIMUPOBATh, IJIAHUPOBAaTb U CaMmo-
CTOATEIHHO BBIMTOIHATH TAKYIO AESITETFHOCTS;
- MHTEpPEC K Pa3IudHbIM cdepam MpodecCHOHATD-
HOM JeATENbHOCTH

MeTtanpenMeTHBbIE Pe3yJIbTATHI:
- CaMOCTOSITENIbHO (hOPMYNIHPOBaTh U aKTyaIH3H-
poBaTh MpobieMy, paccMaTpuBaTh €€ BCECTOPOH-
HE;
- YCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK WU OC-
HOBaHWsI JJIsl CPABHEHUS, KIACCH(PHUKAIMHA H 0000-
LICHUS;
- OTIpeNeNATh LENH NeATEIbHOCTH, 33/1aBaTh IMapa-
METPBI i KpUTEPUH UX JTOCTIKEHHUS;
- BBIABJIATH 3aKOHOMCPHOCTH W INPOTUBOPECUHA B
paccMaTprUBACMBIX ABJICHUAX,
- BHOCUTH KOPPEKTUBHI B JIESTENLHOCTD, OIICHUBAThH
COOTBETCTBHE PE3YJBTATOB LIEJSIM, OIIEHUBAThH PHC-
KU IOCJICACTBUN NCATEIBHOCTH;
- pa3BHUBaTh KPEaTHBHOE MBIIUICHUE TIPU PEIICHUN
KU3HEHHBIX MIPOOIIEM
- BJIaJICTh HABBIKAMH Y4€OHO-HUCCIICIOBATEIHCKON U
HpOCKTHOﬁ ACATCIIbHOCTH, HaBbIKaMH Pa3pCHICHUA
pooieM;
- BBIABJIATH NMPUYMHHO-CJICACTBCHHBIC CBA3U U aK-
TyaJIu3upoBaThb 3aJjadyy, BbBIABUIaTb THUIIOTE3Y €€
pelIeHrs, HaXOIUTh apTyMEHTHI IS JTOKa3aTellb-
CTBa CBOMX YTBEPXKJEHHH, 3a7aBaTh MapaMeTphl U
KPUTEPUU PEIICHHUS,;
- aHaJM3UpPOBaATh IOJYYCHHBIE B XOJ€ PpEHICHUS
3a/laydl Pe3yJIbTaThl, KPUTHYECKU OIEHUBATh HX
JIOCTOBEPHOCTH, MMPOTHO3MPOBATh M3MEHEHHE B HO-
BBIX YCJIOBHUAX;
- YyMeTh MEePEHOCUTh 3HAHWS B ITO3HABATEIEHYIO U
MMPAKTUYECCKYIO o0OJjacTu KHU3HCACATCIBPHOCTH,
- YMETb HUHTCIPUPOBATH 3HAHWA U3 pa3HbIX IPCa-
METHBIX 00JIaCTeil;
- BBIJIBUTATh HOBBIC WJIEH, MPEAJaraTh OPUTHHAIb-
HBIC MMOAXOABI K PCUICHUA
U CIIOCOOHOCTH MX HUCIIOJB30BAaHUS B IMO3HABATENb-
HOH ¥ COLUMAaIbHOM MpaKTUKE

- BJaJCHHE METOJaMM J0Ka3aTebCTB, ANTOPHUT-
MaMH peUICHUsl 3al1a4; yMeHHe (QopMyIUpOBaTh
OTIpeIeNICHHsI, aKCHOMBI M TE€OPEMBI, IPUMEHSATH
UX, NPOBOIUTH [OKa3aTElbHBIE PacCyKACHUS B
XOZIe PELICHNUs 3a1a4;

- YMEHHE OTNIEPUPOBAThH MOHATHSIMU: CTEIIEHb YHC-
Ja, norapudmM 4KCiIa; YMEHHE BBINOJIHATH BBIYHC-
JICHUEe 3HAYCHUH W TIpeoOpa3oBaHUS BBIPAKECHUIH
CO CTEMeHsAMH M JiorapupmMaMu, npeodpazoBaHus
IpoOHO-paOHATTBHBIX BBIPAYKCHH;

- YMEHHE OIEpUpPOBaTh MOHATHAMU: PALUOHANb-
HbIE, UppalMOHANbHbIC, TTOKa3aTeIbHbIC, CTEIICH-
HBlE, JOTapu(dMUYECKUE, TPUTOHOMETPUYECKUE
YpaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

- YMEHHME OIEpPHpOBaTh MOHATHAMHU: (YHKIHS,
HeTpepbIBHAS (YHKIHS, MPOU3BOAHAS, TIEPBOOO-
pa3Hasi, ONpeAeICHHBIH HHTErpal; YMEHUE HaXo-
IUTH TPOU3BOAHBIE 3JIEMEHTapHBIX (QYHKLUH, UC-
NOJIb3Ysl CTIPABOYHBIC MAaTEPUANbI, UCCIEA0BATh B
npocTedmux ciydasx (yHKIMH Ha MOHOTOH-
HOCTh, HAaXOAWTh HAWOOJbIIHME M HAUMEHbLINE
3HaYeHUs (YHKIWA; CTPOUTh TpadUKd MHOTO-
YJIEHOB C HCIIOJL30BAHUEM alllapaTa MaTeMaTH-
YECKOI0 aHajn3a; NPUMEHATh IPOU3BOAHYIO IPHU
pelleHnHt 3a1a4 Ha JABMKCHUE; PelaTh MPaKTUKO-
OpPHCHTHUPOBAHHBIE 3aJ]aud Ha HauOoNbIIME U
HavMEHbBIIIME 3HAYCHUS, HA HAXOXJCHHE IIyTH,
CKOPOCTH U YCKOPEHHS;

- YMEHHE OIepUpOBaTh MOHATHIMHU: PalMOHANb-
Has (DyHKIUs, MOKa3arenbHasi (pYHKIHSA, CTEIeH-
Has QyHKOWA, norapudmudeckas QyHKIUSA, TpH-
roOHOMeTpu4eckrne QYHKIUK, 0OpaTHBIE (YHKIIHH;
YMEHHUE CTPOUTH I'padUKH W3YyUEHHBIX (QYHKIHA,
HCHOJB30BaTh rpa)uKu NPy U3yYEHUH IPOLIECCOB
W 3aBUCHMOCTEH, [P PELICHUH 3a/1a4 U3 JPYTUX
yueOHBIX MPEIMETOB M 33/1a4 U3 PEaNbHOM )KU3HU;
BhIpaKaTh (POpPMyJaMH 3aBUCUMOCTH MEXIy Be-
JMYUHAMUY;

- YMEHHE peniath TEKCTOBBIC 33J]aud Pa3HBIX TH-
MoB (B TOM YHCIIE Ha MIPOIICHTHI, JIOJIU 1 YacTH, Ha
IBIDKEHHE, PadOTy, CTOMMOCTb TOBApOB U YCIYT,
HAJIOTH, 33/1a4 U3 O0JIAaCTH yNpaBlICHHUS JTUYHBI-
MH U CEMEWHBIMH (MHAHCAMH); COCTABIIATH BbI-
paKkeHUsl, ypaBHEHHS], HEPABEHCTBA U UX CUCTEMBI
[0 YCJIOBHIO 33/1a4M, HCCIENOBATh IMOJYyYEHHOE
pellieHre W OIEHHWBATh MPaBIONONIOOHOCTh pe-
3yJIbTATOB;

- YMEHHE ONEepUpOBaTh MOHATHAMHU: CpEAHEee
apupmeTnyeckoe, MenuWaHa, HauOonbliee U
HaWMEHbIlIeE 3HAYEHHs, pa3Max, JUCIEePCHs,
CTaHJAPTHOE OTKJIOHEHHWE YHCIOBOrO Habopa;




YMEHHE H3BICKATh, HHTEPIPETUPOBATH HHGOP-
MAalUo0, NPEACTaBICHHYI0 B Ta0Jullax, Ha Jua-
rpammax, rpapukax, OTpaXkalollyl0 CBOHCTBA pe-
QIBHBIX TPOLECCOB W SBIICHUIA; MpPEACTaBIATH
nHPOPMAITHIO ¢ TTOMOIIBIO TAOJIHUIT M JAHATrPaMM;
HCCIIEI0BAaTh CTATHUCTHUYECKHE JAaHHBIE, B TOM
yucie ¢ MpUMEHEHHEM rpaduiyeckux METOAOB H
3NIEKTPOHHBIX CPENICTB;

- YMEHHUE ONEpPUPOBATh MOHATHUSIMH: CIy4alHBII
ONBIT U CIy4ailHOE COOBITHE, BEPOSTHOCTH CIy-
YaifHOTO COOBITHS; YMEHHE BBIYHUCIATH BEPOST-
HOCTh C MCIIOJIb30BAHUEM I'PapUUECKUX METOAOB;
MPUMEHATH (POPMYJIBI CIOXKEHUSI U YMHOXKCHHUS
BEpOSITHOCTEH, KOMOMHATOPHBIE (HaKTHl U PopMy-
JIbI TIPY PELIEHUH 33/1a4; OLECHUBATh BEPOSTHOCTU
peaNbHBIX COOBITHIT; 3HAKOMCTBO CO CIyYailHBIMU
BEJINYMHAMH;, YMEHHE MPHUBOAUTH MPUMEPHI MPO-
SIBIICHHSI 3aKOHA OOJIBIIMX YHCEN B NMPUPOAHBIX U
OOIIECTBEHHBIX SBJICHUSAX;

- YMEHHUE OIEpPHPOBATh MOHATHUSIMH: TOYKA, MPS-
Masl, TJIOCKOCTh, TPOCTPAaHCTBO, JBYTrPaHHBIN
yroj, CKpEILMBAIOIIUECS IMpsMble, Napaieib-
HOCTb U NMEPIEHANKYJIIPHOCTD MPSIMBIX U IJIOCKO-
CTEW, Yroi MeXIy NpPSMBIMH, YTOJl MEXIY Mpsi-
MOW M IIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSIMH,
paccTosiHUEe OT TOYKHU A0 IUIOCKOCTH, PACCTOSHHE
MEXIY NPSMBIMH, PacCTOSIHAE MEXIy IUIOCKO-
CTSIMU; YMEHHE HCIIOJIb30BaTh NPU pEIICHUH 3a-
Ja4d U3y4deHHbIE (PAKThl U TEOPEMBI IUIAHUMETPUH;
YMEHHUE OICHHBATh Pa3Mepbl OOBEKTOB OKpYXKa-
IOILET0 MHPA;

- YMEHHE OINEepUpOBATh MOHATHAMHU: MHOTOTPaH-
HUK, CE€UYEHHE MHOTOrpaHHMKa, KyO, mapasuiesne-
nures, npu3Ma, nupaMuaa, Gurypa u IMoBepX-
HOCTh BpallleHHs, IWIMHIP, KOHYC, map, cdepa,
ceueHHs (UTyphl BpalleHus, MJIOCKOCTh, Kacaro-
miasicst chepbl, MUIMHIPA, KOHYCa, IUIOMAAb TO-
BEPXHOCTH TMHUPAMUABI, TPU3MBI, KOHYCa, IIHJIHH-
Iipa, TUIOMaah cdeprl, 00beM Kyba, IPSIMOYTOIhb-
HOTO MapajuleNenunesa, MMpaMuabl, IPU3MBbI, 1H-
JIMHJpA, KOHYCAa, 11apa; yMeHHe n300pakaTh MHO-
TFOrPaHHUMKU M TIOBEPXHOCTH BPALICHUS, UX cede-
HUSL OT PYKH, C IOMOIIBIO YEPTEKHBIX HHCTPY-
MEHTOB ¥ AJIEKTPOHHBIX CPEJCTB; YMEHHUE PacIio-
3HaBaTh CHMMETPHUIO B IPOCTPAHCTBE; YMEHHE
pacno3HaBaTh NpaBUIbLHBIE MHOTOIPAaHHUKH;

- YMEHHE ONEepUPOBAThH MOHSATHSIMU: JBUKCHUE B
MIPOCTPAHCTBE, MOAO00HBIE (UTYPHI B MPOCTpaH-
CTBE; WCIOJb30BaTh OTHOIIEHHE IUIOMAAEH IO-
BEPXHOCTEH M 00BEMOB MOAOOHBIX GUryp Hpu
pelleHnH 3a/1a4;

- YMEHHUE BBIYHCIATH TE€OMETPUUECKUE BEITMUMHBI
(nmmua, yrom, Iomanb, o0beM, IJIOMWIAAb IMO-
BEPXHOCTH), UCIIOJIL3YsSI M3y4YeHHBbIE (QOpMynBl U
METOJIbI;

- YMEHHE OIEpUPOBaTh HOHATHUAMH: MPIMOYTOJIb-
Hasi CHCTeMa KOODJIMHAT, KOOPJHMHATHI TOYKH,




BEKTOP, KOOPAMHATEI BEKTOPA, CKAJSIPHOE MPOU3-
BEJIEHNE, YTOJ MEXIY BEKTOPaMH, CyMMa BEKTO-
POB, TIPOU3BENEHUE BEKTOpA Ha YUCIIO; HAXOJIUTh
C TIOMOIIbIO HW3YYCHHBIX (OPMYIT KOOPAMHATHI
CepeauHBl OTpe3Ka, PACCTOSHUE MEXIy ABYMS
TOYKAMH;

- yMEHHE BBIOMpATh MOIXOAAMIMN H3YYeHHBIN
METOJI ISl pEeIlICHuUs 3a/1a4yl, Paclo3HaBaTh MaTe-
MaTudeckne (aKkThl 1 MaTeMaTUIECKHEe MOJICIH B
MPUPOAHBIX M OOIIECTBEHHBIX SIBJICHUAX, B HC-
KYCCTBE; YMEHME NPUBOAWUTH NPUMEPHI MaTeMma-
TUYECKUX OTKPBITUI POCCUMCKONM U MUPOBOW Ma-
TEMaTUYECKON HAyKH.

1.4. O0mas Tpy10eMKOCTb JMCIHUIIHHbI

Y4eOnas nHarpyska (Bcero) 340 yacoB, B TOM YHCIIE:

- 00s13aTeNbHAS ayIMTOpHAs yueOHast Harpy3ka oOydJarorierocs - 332 4aca,
- KOHCYJIbTAIlUH — 2 Yaca,

- IPOMEXKYTOYHAsl aTTecTalus — 6 4acos.




2. CTPYKTYPA U COAEPKAHUE JTUCIUITJIMHBI

2.1. O0bEéM TUCHUIIMHBI U BUAbI Y4e0HOii padoThI

Bup yyeOHbIX 3aHATHIT

O0BEéM yacoB

ceMecTp Hroro
1 2
YuyeOHasi Harpy3ka (Bcero) 134 206 340
OO6si3aTeIbHAS AYTUTOPHASI HATPY3Ka (Bcero), B TOM YHCJI€: 134 200 334
- ICKIIUU 66 88 154
- IPAKTUYECKUE 3aHATH 68 110 178
CamocTrosiTesibHasi padora - - -
KoncyabTanumn - 2 2
®opMa NPOMEKYTOUYHOM ATTECTANUM 110 TUCUHUIIJIMHE
-nupepeHITnpPOBaHHBIN 3a4eT + + +
-9K3aMeH 6 6




2.2. TemaTnueckuii miiaH u copep:xxkanme pucuuniauabl CO0.01.03 MaremaTuka

HaumeHoBaHue pa3iesioB U TeM Conep:kanue y4eOHOTro MaTepuasia, JadoparopHblie  npakTu-| O0bem dopmMupyemblie
YeCKHUe 3aHATHS, CAMOCTOSITe/IbHAsA padoTa 00yyaouuxcs 4acoB KOMIIeTeHI[UN
1 cemecTp
Pa3nen 1 [loBTOpeHue Kypca MaTeMaTUKH OCHOBHOM IIKOJIbI
Tema 1.1. Conep:xanue yueOHOTro MaTepHaJia 2 OK-01

Lean 1 3a7aun MaTeMaTUKHU NPHU ocBoeHuH |Llesb 1 3a1aun MaTeMaTUKH [IPU OCBOCHHUHM CIIELUANIBHOCTH. bazo-

ClienuaJbHOCTH. BbIC 3HAHUA W YMCHHUA IO MATCMATHUKC B HpO(i)eCCI/IOHaJIBHOfI U B

MHo:xecTBa U JIOTHKA MOBCEIHEBHOM JesATeNIbHOCTH. MHOXECTBO, ONEpalliy HaJl MHOXKeE-

CTBaMH, auarpaMMbl Oinepa-BenHa. Vcnonb3oBaHHE TEOPETHUKO-
MHO’KECTBEHHOI0 almapara JJjis ONUCaHUs PEaJIbHBIX IIPOLECCOB U
SIBIICHU B TPO(ECCUOHATLHOMN JEATEIIEHOCTH, TP PEIICHUH 3a/1a4
U3 IPYTrUuX AUCLUIUIAH.

IpakTHYecKoe 3aHsITHE. 2
MHuosxectBa. Onepauuu ¢ MHOXecTBaMH. Omepaluu ¢ MHOXe-
cTBaMH. PemieHne npukIaaHbIX 3a1a4

Tema 1.2. Conep:xxanue yueOHOro MaTepuaJia 2 OK-01
Yucaa ¥ BEIYACTIEHHS Hartypanbnble u nensie yncna. [Ipu3Hakyu QenvMoCTH LETIbIX YH-
cen. Pannonansubie yncia. OOBIKHOBEHHBIE U JECATUYHBIE APOOH,
MPOLIEHTHI, OECKOHEYHbIE MepHoandeckue aApobu. Apudpmernde-
CKHE OIepaliy C palMOHAIBHBIMUA YHCIaMH, TPeoOpa3oBaHUS
YUCJIOBBIX BBIpaKECHUU. JlelicTBUTENbHBIE Yncia. PallMoHaIbHBIE U
HWppalMOHANbHBIE YUCTa. Apru(pMETHYECKUE ONepaIuu C JICUCTBU-
TeIbHBIMU 4ucCHaMd. [IpuOnuKEHHBIE BBIYMCICHUS, MpaBUIIA
OKPYTJICHUS, TPUKUIKA U OIICHKA PE3YJIbTaTa BHIYUCICHUH.

IpakTHYecKoe 3aHsTHE. 2
JIeWCTBHS HAJ TIOJOKHUTENBHBIMA U OTPHUIATEILHBIMUA YHUCIAMH,
OOBIKHOBEHHBIMH U JIECATHYHBIMU Jpo0simMu. JlelicTBus co creme-
HAMH, HOPMYJIBI COKPAIIEHHOTO YMHOKEHHS.




Tema 1.3.
ToxknecTBa M TOKIeCTBEHHbIE MPeodpa3o-
BaHHUs YpPaBHEHHs], HEPABEHCTBA U UX CH-
CTEMbI

Coaeprxanue yueOHOIro MaTepuasa

ToxxaecTBa M TOXAECTBEHHbIE IPeoOpazoBaHus. YpaBHEHHE, KO-
peHb ypaBHeHUs. HepaBeHCTBO, penieHne HepaBeHCTBAa. MeTo1 uH-
TepBasIoB. Perienne nensix u ApoOHO-pallMOHAIBHBIX YPaBHEHUN U
HepaBeHCTB. [IpuMeHeHne ypaBHEHMI M HEPABEHCTB K PEILICHUIO
MaTeMaTHYeCKUX 3aj]ad W 3aJa4 U3 Pa3NIUYHbIX 00JacTeil HayKu U
peasibHOM ku3HU. CHCTEMBI U COBOKYIHOCTH pallMOHAJIbHBIX
YpaBHEHUI U HEpaBeHCTB. CUCTEMBI JIMHEWHBIX ypaBHEHU. Pere-
HUE MPUKIAIHBIX 3a/1a4 C IIOMOIIBI CUCTEMBI JIMHEHHBIX ypaBHE-
HUUN

IIpakTH4yeckoe 3ansATHE.
Pemenuie nMHENHBIX, KBaJpaTHbIX, APOOHO-TIMHEHHBIX ypaBHEHUN
Y HEPaBEHCTB.

OK-01

Tema 1.4.
IIpoueHTHbIE BBIUKMCIEHHS B TPodeccuo-
HAJBHBIX 32/{24aX

Conep:xxanue yueOHOro MaTepuaJia

[TpumeHeHue n1poOeil U MPOLEHTOB /s peleHHUs MPUKIIAJIHBIX 3a-
a4 U3 pa3IU4HbIX OTpaciell 3HaHUW U peajabHOoU ku3HU. [Ipnbnu-
JKEHHBIC BBIUMCIICHUS, MPABUJIa OKPYIJIEHUs, MPUKHUJIKA U OLEHKa
pe3ynbTaTa BblUHMCcIeHUN. Pa3Hble criocoObl BHIYMCICHUS MPOLIECH-
TOB. IIpolleHTHBIE BBIUMCIEHUS B NPOGECCHOHATBHBIX 3a/adax.
IIpuMeHeHre ypaBHEHHMI M HEPABEHCTB K PELICHUI0 MaTeMaTH4de-
CKUX 3aJ]ad M 3aJjad M3 pa3IMyHbIX o01acTeil Hayku U peabHOU
KHU3HU.

IIpakTH4eckoe 3aHATHE.

[TpocTble MpOLEHTHI, pa3Hble CIIOCOObI UX BhIYMCIeHUS. CII0XKHbIE
MPOLEHTHI. VCronb30BaHNEe MPOLIEHTHBIX BBIYMCICHUN MIPU CBEJE-
HUM OyXTraJTepcKoro ordera. PemeHus cucreM JMHEHHBIX ypaBHe-
HUU.

OK-01

Tema 1.5.
IlocsienoBaTeILHOCTH M MPOTPECCHU

Conep:xkanue y4eOHOT0 MaTepuaJa
[TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUS MOCIEAOBATEIHLHOCTEH.
MOoOHOTOHHBIE MOCIEI0BATEILHOCTH. ApudMeTniecKkass 1 reoMeT-

puueckas mporpeccuu. beckoHeyHO yObIBaroIias reoMeTpudeckast

OK-01
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nporpeccusi. Cymma OECKOHEYHO YOBIBAIOIICH TIE€OMETPHYECKON
nporpeccur. DopMyna CIOKHBIX TMPOIEHTOB. Fcmosb3oBaHue
MPOTPECCUU IS PEIICHUS PEAbHBIX 3a/1au MPUKIATHOTO XapaKTe-

pa

I[IpakTnyeckoe 3ansATHE.
Omnpenenenye YnciIOBOM MMOCIIEOBATEILHOCTH U CIOCOOBI ee 3a/1a-
Husi. CBOMCTBA YMCIIOBBIX OCIEI0BATEIbHOCTEH.

Tema 1.6.
DOyHKIMH U rpauKu

Conep:xxanue yueOHOTro MaTepHaJia
Oyukuus, cnocoObl 3ananus GyHkuun. ['papuk Gpynkumun. Bzanm-
HO oOparnble ¢pyHKIHU. O0NacTh ONpeieNIeHUs U MHOXKECTBO 3Ha-
yennii Qynkuuu. Hymu ¢ynkumu. [TpoMexyTku 3HaAKOMOCTOSH-
cTBa. YETHBIE U HEUETHBIC PYHKIIUU

IIpakTH4eckoe 3aHsATHE.

[Toctpoenue rpadpukoB QyHKIMHA, 3aJaHHBIX pa3IMYHBIMHU CIIOCO-
O6amu. I[Ipumepsl: rpa@uky JTMHEWHBIX, KBaJpaTHUYHBIX, APOOHO-
nuHeHHbIX QyHKIMi. KonTponbsHas paboTta no pasaeny.

OK-01

Pa3pea 2. Crenen

U ¥ kopHHU. CTeneHHas, NoKa3aTeabHasi U Jorapupmuyeckass QyHKIus

Tema 2.1.
Apupmerndyeckuii KOpeHb N—0i CTENEHN

Conep:xxanue yueOHOro MaTepuaJia
Apudmernueckuil KOpeHb HaTypalibHOW creneHH. JleificTBus c
apuPMEeTUYECKUMU KOPHSIMH N—OM CTETIEHHU.

2

IIpakTH4eckoe 3aHATHE.
Beruncnenne KOpHs n-0il CTENEeHN U3 JEHCTBUTEIBLHOTO YHCIIA.

OK-01

Tema 2.2.
Crenenu. CrannaprHas ¢gopma 3anucu
J€HCTBUTEIBLHOI0 YHCJIA

Copaepxanue yyeOHOro MaTepuasa

Crenenb c¢ 1ensiM nokazateneM. CtannapTtHas ¢popMa 3amucH Jei-
CTBHUTEJBHOTO uncia. Mcrnonp3oBaHue noaxoasuiei (opMbl 3alucH
NEHCTBUTENIBHBIX YHCEN JJs PEUIeHHs MPaKTHYECKUX 3anad |
MpEACTAaBJICHUSA JaHHBIX. CreneHs ¢ pallnOHAJIBHBIM IMOKa3aTCJICM.
CgoiictBa crernenu. [IpeoOpa3oBanue BBIpAKEHUH, COACpPIKAITUX

OK-01
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CTCIICHU C pallMOHAJILHBIM IMOKAa3aTCJICM.

IIpakTH4eckoe 3aHATHE.

Brrunciienre 3Ha4eHH BBIPAXKEHHM, COIEPKAIINX CTEIEHHU C 11e-
JIBIM U palMOHAIBHBIM TMOKa3zaTessiMu. [IpeoOpasoBanue BbIpa-
JKEHHII C HCIOJIB30BAaHMEM CBOMCTB CTENEHEH. 3amuch 4ucen B
crangaptHou Qopme. Pemenue 3amau, TpeOyrOmuUX MpeacTaBie-
HUS JAHHBIX B CTaHJIapTHOU (opMme.

Tema 2.3. Conep:xxanue yueOHOTro MaTepHaJia OK-01
CrenenHasi pyHKIMs CreneHHas (QyHKLHUS C HaTypaJbHBIM M LEJbIM IOKa3arenaeM. Eé
cBoiicTBa 1 rpaduk. CBoiicTBa 1 rpaduK KOPHS N-0i CTETIEHU
IIpakTH4eckoe 3aHATHE.
Vcnonb3oBaHue CBOMCTB CTENEHHOM (YHKIMM NpU pelieHUH
YpaBHEHUI U HEPABEHCTB
Tema 2.4. Conep:xxanue yueOHOro MaTepuaJia OK-01
HppauuonajbHble ypaBHeHUsI U HepaBeH- |lIppanoHanbHble ypaBHEHUS U HEPABEHCTBA
CTBa IIpakTH4eckoe 3aHATHE.
Pemenne nppannoHaabHBIX YpaBHEHUN 1 HEPABEHCTB
Tema 2.5. Copaepxxanue yueOHOro MaTepuasa OK-01
IIpumeHeHne cBOMCTB cTeneHHO# (pyHkumu |iconb30BaHne CBOWCTB CTENEHHONM (YHKIMM TpU pELIeHUU
YPaBHEHUI U HEPABEHCTB
IIpakTH4eckoe 3aHATHE.
[TonsiTve cTeneHu c JOOBIM pallMOHAIBHBIM MoKazareneMm. Cre-
NeHHbIe (PYHKIMH, UX CBOWCTBA U TpaduKu
Tema 2.6. Conep:kanue y4eOHOT0 MaTepuaJia OK-01

IlokasaTenbHas pyHKIUA, e CBOHCTBA

[Toka3zarenbHas (pyHKIMA, €€ CBOMCTBA U rpaduk

IIpakTH4eckoe 3aHATHE.

CreneHp ¢ MPOU3BOJIBHBIM JEHCTBUTENIBHBIM MOKa3aTenem. Ormpe-
neNieHre MoKaszaTesibHOW (QyHKIMH, ee cBoiicTBa M rpaduk. 3Ha-
KOMCTBO C NMPUMEHEHHEM TOKa3aTelbHON (PYHKIMU B mpodeccro-
HaJIbHOW JI€STENBHOCTH
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Tema 2.7.
Iloka3aTe1bHbIE YpAaBHEHHS M HEPABEHCTBA

Conep:xanue yueOHOro MaTepuaJia
[TokazarenbHble ypaBHEHUS! 1 HEPABEHCTBA

IIpakTnyeckoe 3aHsATHE.
Pemienune noka3areynbHbIX YPABHEHU U HEPABEHCTB

OK-01

Tema 2.8. Coaep:xxkanue yueOHOIro MaTepHaJia OK-01
IIpumeHeHne CBOMCTB MOKa3aTe/bHON  (PelieHne noka3aTeslbHbIX YPAaBHEHUHN U MIOKa3aTeNbHbBIX HEpa-
pysHxuun BEHCTB
IIpakTH4yeckoe 3aHsITHE.
Pemenue [I0Ka3aTeJIbHBIX YPaBHEHUI (byHKIMOHATIBHO-
rpauuecKuM METOI0M
Tema 2.9. Conep:xxanue yue0HOro MaTepuaJia OK-01
Jlorapudm unciaa. lecatuunplii u Haty- [Jlorapudm uncna. JlecsaTuuHbIN 1 HATYpaIbHBIN JTOrapupMBbI
PajIbHBIN JorapupMbI IpakTHyecKoe 3aHsTHE.
Breruncnenne norapudmosn
Tema 2.10. Conep:xxanue yueOHOro MaTepuaJia OK-01
CBoiicTBa 1orapudmosn [TpeoOpa3oBaHue BbIpAXKEHUN, COACPIKAILMX JIOTAPU(MBI
IIpakTH4eckoe 3aHATHE.
Brruncnenne norapudmosn
Tema 2.11. Copaepxxanue yueOHOro MaTepuasa OK-01
Jlorapudgmuyeckas pyHkuus, ee cBoiictBa [Jlorapudpmuueckas GpyHkuus, e€ cBONCTBA U rpapuk
IIpakTnyeckoe 3aHsATHE.
Pemenue 3aau Ha cBOICTBa JorapupmMuueckont GyHKIUN
Tema 2.12. Copaepxxanue yueOHOro MaTepuasa OK-01
Jlorapudmuyeckue ypaBHeHus1 U HepaBeH- Jlorapupmuueckue ypaBHEHHUs 1 HEPaBEHCTBA
CTBa IIpakTH4eckoe 3aHATHE.
Pemenue norapudmuyueckux ypaBHEHHI U HEPABEHCTB
Tema 2.13. Conep:xkanue y4eOHOT0 MaTepuaJa OK-01
Ipumenenne jorapupmMoB K peleHUIo 3a- Pemienue JorapupMHUUEcKuX ypaBHEHUNH 1 HEPABEHCTB
Aav IIpakTH4eckoe 3aHATHE.

Pemenue 3amau ¢ norapudmamu. KontponsHas pabora mo pasje-
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Ty.

Paznen 3. HpHMLIe U IIJIOCKOCTH B IIPOCTPAHCTBE

Tema 3.1.
IHoBTOpenue miianumerpuu. OCHOBHBIE 1O-
HATHS CTEPeoOMeTPUH

Conep:kanue y4eOHOT0 MaTepHuaJa

OcHoBHBIE (DUTYPBI, aKTHl U TeOpeMbl TuIaHUMeTprH. OCHOBHBIE
MOHATHUSI cTepeoMeTpur. Touka, mpsMasi, IIOCKOCTh, IMPOCTpPaH-
cTBO. [loHsATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUH CTEPEOMETPHHU:
AKCHOMBI CTEPEOMETPUH U CIIECACTBHS U3 HUX

IIpakTH4yeckoe 3aHATHE.
[Ipeamer crepeomerpun. OCHOBHBIE MOHSATHS (TOYKA, MpsMas,
MJIOCKOCTh, MPOCTPAHCTBO). OCHOBHBIE aKCHOMBI CTEPEOMETPHUHU.
Ilepecekaromuecs, napajuleIbHble U CKPEIIMBAIOIIMECS HpPSIMBbIE.
[Ipu3Hak ¥ CBOMCTBO CKpEUIMBAIOIIMXCA MPAMBbIX. OCHOBHBIE MPO-
CTPaHCTBEHHBIC (PUTYPHI.

OK-01

Tema 3.2.
IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE.
IMapanjeJbHOCTH NPSIMBIX, IPSAMOI U
IJIOCKOCTH, IJIOCKOCTEMR

Conep:xxanue yueOHOro MaTepuaJia

B3anMHoe pacronokeHue NpsSMBIX B MPOCTPAHCTBE: IMEPECEKaro-
HIMecs, mapayieNbHbIe U CKpeIuBarommecs: npsimele. [lapamiens-
HOCTh TPSAMBIX M IUIOCKOCTEH B IMPOCTPAHCTBE: MapaslieibHbIe
[psIMBIE B IIPOCTPAHCTBE, MApaJUIEIBHOCTh TPEX MPSAMBIX, Napa-
JIeTbHOCTh NMPSIMON M MJIOCKOCTU. YTJIBI C COHANpPAaBIEHHBIMU CTO-
pOHAaMH, YTOJ MEXAY NPSAMBIMHU B pocTpaHcTBe. [lapaiiensHOCTh
IUIOCKOCTEH: MapasuieNbHble TUIOCKOCTH, CBOMCTBA MapauleIbHBIX
wiockocTeil. Ilpocreiine mpocTpaHCcTBEHHbIE (QUTYphI Ha ILIOC-
KOCTHU: TeTpa’Ip, KyO, nmapajuienenumnes, NoCTPOCHNEe CEYeHU I

IIpakTH4eckoe 3aHATHE.
IToctpoeHue ceuenuii. Pemienue 3amay.

OK-01

Tema 3.3.
IlepnieHAUKYISAPHOCTH NPAMBIX U IIJIOCKO-
crei

Conep:xanue yueOHOro MaTepuaJia

[lepneHaUKyISIPHOCTD NPSMOM M IJIOCKOCTH: MEPIECHIUKYISPHBIE
IpsIMBIE B ITPOCTPAHCTBE, MPSAMBIE NapajuIeIbHbIE U NEPIEHINKY-
JSIpPHBIE K IUIOCKOCTH, IPU3HAK NEPIEHIUKYIAPHOCTH NPAMON U
IIJIOCKOCTH, TEOpPEMA O MPSIMOM NEPIEHAUKYIIIPHON IUIOCKOCTH.

IIpakTH4eckoe 3aHATHE.

OK-01
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Pemenne 3amady Ha NEPHEHIUKYISIPHOCTH IPSMBIX, IPSIMOM H
IJIOCKOCTH, IIJIOCKOCTEN

Tema 3.4.
Yrabl Mexx1y NPAMBIMH U IVIOCKOCTSIMH

Conep:kanue y4eOHOT0 MaTepHuaJa

YTribl B IPOCTPAHCTBE: YIoJl MEXKY IMPSIMOM U IJIOCKOCTBIO, JIBY-
TpaHHBIN YroJl, JUHEHUHBIN yroJyl AByrpaHHoro yria. Ilepnenauky-
JSIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IJIOCKOCTH, PaccTos-
HUE OT MPSIMON 10 TJIOCKOCTH, MPOEKIUs (PUTyphl Ha IIOCKOCTb.
[lepneHAUKYISIPHOCTh TUIOCKOCTEH: TMPU3HAK TMEPICHAUKYISIPHO-
CTH JIBYyX IJIockocTeil. Teopema o TpEx mepreHuKyaspax

HpaKTI/I‘leCKOC 3aHATHE.
HpI/IHI_II/IHLI HU3MCPCHUS YITIOB B IPOCTPAHCTBC

OK-01

Tema 3.5.
IIpsiMmble ¥ MIOCKOCTH B MPAKTHYECKHUX 3a-
aadyax

Conep:xxanue yue0HOro MaTepuaJia

PacnionoxeHne mNpsAMBIX M IUIOCKOCTEM B OKPYKAIOLIEM MHpE
(mpupojie, UCKYCCTBE, apXUTEKType, TeXHuKke). Pernenne mpakTtu-
KO-OpPHEHTHPOBAHHBIX 33/1a4

IIpakTH4eckoe 3aHATHE.
Pemenue 3amau. [Ipsimbie 1 IIOCKOCTH B MPOCTPAHCTBE

OK-01

Tema 3.6.
OcHoBHbBIE IPOCTPAHCTBEHHbIE GUTYPBI U
HX B3aMMOPACHOJI0KEHUEe

Conep:xxanue yueOHOro MaTepuaJia
B3anmHoe pacnonioskeHue MpsIMBIX U TIOCKOCTEH B MPOCTPAHCTBE.
[ToctpoeHue ceuennit

IIpakTnyeckoe 3aHsATHE.
[TocTpoeHre KOMMO3UIMI MPOCTPAHCTBEHHBIX (PHUTYyp U TOCTpOe-
HHUE CEUCHUH

OK-01

Pa3nea 4. KoopanHaThl H BEKTOPBI B IPOCTPAHCTBE

Tema 4.1.
BekTopsl B npocTpancrse. [eiicTBus ¢
BEKTOPaMH

Copaepxxanue yyeOHOro MaTepuasa

BekTop Ha mockocTH 1 B npocTpaHcTBe. ClI0)KEHUE U BBIYUTAHUE
BEKTOPOB. YMHOXXEHUE BEKTOpa Ha 4MCIIO. Pa3noxkeHue BEKTOpa
10 TPEM HEKOMIUIaHApHBIM BekTopaM. [IpaBuito napamienenunena.
Pemenue 3ama4, CBS3aHHBIX C IIPUMEHEHUEM IIPaBUJI JEUCTBUH C
BEKTOPAMH

OK-01
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IIpakTH4eckoe 3aHATHE.
[Ipocreiinue 3aa4u B KOOpAMHATAX.

Tema 4.2. Coaep:xxanue yueOHOIro MaTepHaJia OK-01
Koopmunartel B npocrpanctie. Ilpocreii- [[IpsmoyronbHas cucrema KOOpauHAT B mpocTpaHcTBe. KoopauHa-
1IHe 321244 B KOOPAMHATax Thl BekTOpa. [IpocTeiimme 3agaun B KOOpAMHATAX. YTOJI MEXIY
BekTOopamu. CKaJIsipHOE NMPOU3BEICHUE BEKTOPOB. Briuncienue yr-
JIOB MEXIY MPSAMBIMU M IUIOCKOCTAMHU. KoopAaMHATHO-BEKTOPHBIN
MCTO/ IpU PCIICHUU I'€COMCTPHUYCCKUX 3aaa4
IIpakTH4yeckoe 3aHsITHE.
Pemenne 3anau. KoopauHaTel 1 BEKTOPBI
Tema 4.3. Coaepxxanue yyeOHOTro MaTepuasa OK-01
IIpakTukKo-opueHTHPOBaHHBIE 3a1aun Ha |KoopanHaTHAs IUIOCKOCTh. BhlunciieHue paccTosiHUN M IUI0IIaaei
KOOP/AMHATHOI NJIOCKOCTH Ha KOOPJMHATHOU TTOCKOCTH. KoJlnyecTBeHHBIE pacueThl.
IIpakTHyeckoe 3aHsTHE.
[TpumeHeHue reorpaduyeckux KOOPAMHAT B PasIMYHBIX cdepax
PO ECCHOHAIBHON e TENHHOCTH
Tema 4.4. Copaepxxanue yueOHOro MaTepuasa OK-01
Penrenue 3a1a4 Ha KOOPAUHATHI M BeKTOPbI KOOPIMHATHO-BEKTOPHBI METOJ] TIPU PEIICHUH T€OMETPUYECKIX
3ajau. PerieHue 3a1ad, CBSI3aHHBIX C MPUMEHEHHEM IpaBWII JIeH-
CTBUHM C BEKTOpaMu. 3aJauu IUIAaHUMETPUU U CTEPEOMETPUHU U Me-
TOJIbI UX PELICHHUS.
IIpakTnyeckoe 3ansitue. Pemenne 3anau. KoopauHatsl U BEKTO-
pBI
Bcero 1 cemectp 134
2 cemecTp
Pa3nes 5. OcHoBbl TpUroHoMerpun. Tpuronomerpuyeckue GyHKuuu
Tema 5.1. Copaepxxanue yueOHOro MaTepuasa OK-01

OCHOBBI TPUTOHOMETPHH

CuHyC, KOCMHYC W TaHTE€HC YHCJIOBOIO aprymMeHTa. ApPKCHHYC,
ApKKOCHHYC, apKTaHT'€HC YHCJIOBOIO aprymMeHTa. TpUroHOMeTpu-
yecKasi OKPYKHOCTb, OIpe/ieJIeHIe TPUTOHOMETPUUECKUX (DYHKIIMH
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YHCJIOBOT'O apT'yMEHTA.

HpaKTI/I‘leCKOC 3aHATHE.
HOBOpOT TOYKH BOKPYI' HaddJila KOOpJAUHAT. 3Haku CHUHYCa, KOCH-
HYyCa, TAHI'CHCA U KOTAHI'CHCA 110 YCTBCPTAM.

Tema 5.2. Coaep:xxkanue yueOHOIro MaTepHaJia OK-01
OcHOBHbBIE TPUTOHOMETPUYECKHUe ToxkIe- ([[peoOpazoBaHue TPUTOHOMETPUUYECKUX BbIpakeHU. OCHOBHbIE
CTBa TPUTOHOMETPHUUYECKUE (POPMYIIBL.
IIpakTH4yeckoe 3aHsITHE.
OcCHOBHBIE TPUTOHOMETPUUECKHE TOXkAecTBa. DOpMyIibl IpHBeE-
CHUS
Tema 5.3. Conep:xxanue yue0HOro MaTepuaJia OK-01
Mepuonnueckue pynkuuu. Tpuronomer- |dynkumsa. Ilepumogmueckne Qyakmnun. Tpuronomerpudeckue
puyeckne pyHKIUH (GyHKLNH, UX CBOMCTBA U rpaduKu
IIpakTH4eckoe 3aHATHE.
OO6usiacTe ompezeneHuss U MHOXKECTBO 3HadeHMM (QyHkumid. YEr-
HOCTb, HEUETHOCTb, MEPUOANYHOCTh (QyHKIMNA. CrocoObl 3aJaHus
byHKIMMA
Tema 5.4. Copepxxanue yueOHOro MaTepuasa
IIpeodpa3oBanue rpagukoB Tpuronomer- (Cxarve U pacTsDKEHHE TPapUKOB TPUTOHOMETPUUECKUX (YHKIIHIL.
pu4ecKuX GpyHKomun [TpeoOpa3oBanue rpaukoB TPUTOHOMETPUUECKUX (DYHKIIHI OK-01
IIpakTH4eckoe 3aHATHE.
[Toctpoenue rpadKoB TPUTOHOMETPUUECKUX (PYHKITHIA.
Tema 5.5. Conep:xxanue yueOHOIro MaTepuaJia
Onncanne Npou3BOJACTBEHHBIX MPoOIeccoB ¢|VIcroab30BaHNE CBOMCTB TPUTOHOMETPHUECKUX (PYHKIMI B Ipo-
NOMOILILI0 rPpauKOB PyHKIMI beccroHanbHBIX 3a7auax. Vcnonb3oBanue rpa@ukoB GyHKIMM JIs OK-01

UCCJIEIOBAHMS IIPOLIECCOB M 3aBUCUMOCTEM, KOTOPBIE BO3HUKAIOT
IIpU pElIeHUH 3a/1a4y U3 JPYTUX y4eOHBIX JUCHUUIUIMH U peanbHON
YKU3HU
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IMpakTHyeckoe 3aHATHE.
[IprMeHeHHe TPUTOHOMETPHUYECKUX (YHKIUI B PEIICHUU MPSIMOMN
¥ 00paTHOH 3a/1a4H.

Tema 5.6.
OO0paTHble TPUTOHOMETPHYECKHEe PYHKIIUMN

Conep:kanue y4eOHOT0 MaTepHuaa
Ob6parnbie pyHKuH. OOpaTHBIE TPUTOHOMETPHUYECKUE (DYHKITUH.
Hx cBoiicTBa u rpaduku

IIpakTHyeckoe 3aHATHE.
OO6patHbie TpuroHoMerpuueckue GyHkiun. Pemenue 3agay

OK-01

Tema 5.7.
Tpuronomerpuuyeckue ypapHenusi. Tpuro-
HOMeTpHYecKre HEPABEHCTBA

Conep:xanue yueOHOro MaTepuaJia

Pemenne TpuroHomeTrpudeckux ypaBHeHUW. IIpumepsl TpuUroHo-
METPUUYECKUE HEPABEHCTBA. PeleHue mpocTedlnux TPUTOHOMET-
PUYECKUX HEPABEHCTB B TOM YHUCIIE C HCIIOJIb30BAHMEM CBOWCTB

byHKIUI

IIpakTH4eckoe 3aHATHE.

Pemenne TPUTOHOMCTPHUYCCKUX ypaBHeHHfI OCHOBHBIX THIIOB.
MIPOCTEUIINE TPUTOHOMETPUUYECKUE YPAaBHEHUS, CBOIAIIUECH K
KBaJPaTHBIM, pEIIAEMbI€ PA3JI0KEHUEM Ha MHOXHUTENIH, OJHOPOA-
Hble. IIpocreiiline TpUroHOMETpUYECKUE HEepaBeHCTBA. PeleHue
TPUTOHOMCTPHYCCKUX HCPABCHCTB OCHOBHBIX THUIIOB!: HpOCTCfIHIHG
TPUTOHOMETPUYECKUE HEPABEHCTBA, CBOAIIMECS K KBaJpPATHBIM,
pelaeMble pa3ioKEeHUEM Ha MHOKHATEIH, ONHOPOJHBIE.

OK-01

Tema S.8.
Pemienue 3a1a4 TPUrOHOMETPHHU

Conep:xanue yueOHOro MaTepuaJia
TpuroHomMeTprYeCKUE BBIPAKEHNS, YPABHEHUS U HEPABEHCTBA

IIpakTnyeckoe 3aHsATHE.
Pemenne TpUroHOMETpUUECKMX YpPaBHEHHUH W HEPABEHCTB B TOM
YHCJIe C UCTIOIb30BaHUEM CBOMCTB () YHKIUH.

OK-01

Pa3nen 6. [IpousBoaHas pyHKIUM, ee IPUMEHEHHE

Tema 6.1.
MOHOTOHHOCTH (PYHKIIMU. IKCTPEMYMBbI
¢pynkuun. Touku 3xcTpemyma

Conep:xanue yueOHOro MaTepuaJia
[TpoMeXyTK MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl U MUHHMY-
Mbl QyHKUIMU. Hanbomnbiee 1 HauMeHbllee 3HaUeHUue (QYHKIIMK Ha

OK-01
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IIPOMEXKYTKE.

HpaKTI/I‘leCKOC 3aHATHE.
HCCJ’ICI{OBaHI/Ie Fpa(bI/IKOB Ha 3KCTPEMYMBI 1 MOHOTOHHOCTb.

Tema 6.2. Conep:xanue yueOHOro MaTepuaJia. OK-01
IMonsiTue o HempepbiBHOCTH pynkuun |HenpepbiBHble GpyHKIMU. MeToJl UHTEPBAJIOB ISl pELICHUs Hepa-

BEHCTB
IIpakTH4eckoe 3aHsATHE.
OnpezneneHye 4MCIOBOI MOCIIEAOBATENILHOCTH U CIIOCOOBI €€ 3a-
nanus. CBOMCTBa YMCIOBBIX MOCIHEqOBaTeNbHOCTEH. Omnpenerne-
HHUE TpeJieNna Mociel0BaTeIbHOCTH. Bhluncienue npenenoB mo-
cnenoBarensHocTel. [Ipenen dynkiuu Ha Geckoneunoctu. [pe-
nest GYyHKLINU B TOUKE.
Coaep:xxanue yueOHOro MaTepmaJia. OK-01
[TpousBognas ¢yHkiuu. [IponsBogHbIe 3yI€eMEHTApHBIX (DYHKIUH.
@opMysbl HAXOXKJIEHUS INPOU3BOJHOM CyMMBI, NPOU3BEACHUS U

Tema 6.3. ACTHOLO

IIpounsBonnas pyHkuuu

IIpakTH4eckoe 3aHATHE.
3anauu, NPUBOAAIIUE K MOHITUIO MPOU3BOAHON. AJNTOPUTM OTBIC-
KaHHUs [TPOU3BOTHOM
Coaeprxanue y4eOHOro MaTepuaa. OK-01
['eomeTpryeckuii cMbICI MPOU3BOAHON (PYHKIIMU — YTIIOBOM KO3(-
¢uIMeHT KacaTenbHOU K rpaduKy (YHKUIMHU B TOYKE. YpaBHEHUE

TSMa 6.4. . |kacaTenbHOI K TpaduKy QyHKIHMU

I'eomeTpuyeckuii CMbICJ IPOU3BOAHOIM

IIpakTnyeckoe 3aHsATHE.
AJITOPUTM COCTaBJICHHS YypaBHEHMsS KacaTelbHOW K Trpaduky
bynakun y=f(x).
Coaeprxanue y4eOHOTro MaTepuaJa. OK-01

Tema 6.5.
Du3nYeCKHil CMbICJ MPOU3BOJIHON B NPO-
(peccuoHaIBHBIX 3a7a4Yax

duznyeckuil (MeXaHUYECKHil) cMbICH Mpou3BoaHON. [IpuMenenue
[IPOU3BOJHON IS ONPENENICHUs] CKOPOCTH IIpOLeCcCa, 3aJaHHOIO

dbopmymoi uim rpapuKoM
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IIpakTU4eckoe 3aHATHE.
duznueckuii (MEXaHUYECKUN) CMBICT TTPOU3BOAHON — MTHOBEHHAS
CKOpPOCTh B MOMEHT BpeMeHHU t: v = S’ (1)

Tema 6.6. Conep:xanue yueOHOro MaTepHaJia. OK-01
IIpumenenne Npou3BoOAHOI K ncciieqoBa- (Bo3pacranue n yObiBaHME (YHKLMHU, COOTBETCTBUE BO3PACTaHUS U
HUI0 PYHKUIM HA MOHOTOHHOCTH M IKC- |yObIBaHMS (QYHKIMU 3HAKy NpOU3BOAHON. [IpuMeneHune nmpousBo-

TPeMYMBbI HOM K UCCIIEI0BaHUIO (DYHKIMI HAa MOHOTOHHOCTb M S3KCTPEMYMBI.
IIpakTH4eckoe 3aHsATHE.
Pemenue 3aay Ha IpUMEHEHHUE aJIrOPUTMOB UCCIIEOBaHUS (DYHK-
UM C IIOMOILBIO MPOU3BOJIHOM.
Conep:xxanue yueOHOro MaTepuaJa. OK-01
AJITOPUTM HCCIIE0OBaHUS (PYHKUMH M IOCTPOEHHs ee rpaduka c
nomoInbio mpou3BoaHou. [locTpoenne rpadukoB MHOTOWICHOB C

Tema 6'7L WCIIOJIb30BAaHUEM allapaTa MaTeMaTH4ecKoro a”anusa. Mcropus

Uccnerosanne pynkumii u mocrpoenne pa3BUTHS MAaTEMaTHYECKOI0 aHaJIn3a

rpagpuxosn
IIpakTH4eckoe 3aHATHE.
HccnenoBanne pyHKIMM HA MOHOTOHHOCTh U IOCTpOEHUE Irpadu-
KOB.
Coaeprxanue y4eOHOro MaTepuaa. OK-01
Haxoxnenre HanOONbIIETO M HAaMMEHBIIETO 3HAYEHUsI (YHKIUU
Ha orpe3ke. IIpuMeHeHne NPOM3BOAHOM M HAXOXKIEHUS

Tema 6.8. HAWIY4ILIEero pelieHus B MPUKIAIHBIX 3a/1adax, /Ul ONpeaereHUs

HanOosbee 1 HAaMMeHbIIEE 3HAYECHHU S o
CKOpOCTH TIpoliecca, 3aJJaHHOTO (POopMyIIoi Min rpaduKoM
(yHKIUH HA OTpe3Ke

IIpakTnyeckoe 3aHsATHE.
HaxosxneHne HauOoJbIero 1 HaMMEHBIIETo 3HAYeHUH (YHKITUI

Tema 6.9. Conep:kanue y4eOHOTr0o MaTepuaJia. OK-01

Haxoknenue onTUMaJIbHOTO pe3yJbTara ¢
MOMOIIbLIO IPOU3BOAHOI B MPAKTHYECKHUX
3ajavyax

[TpuknaaHbIe 33aud, B TOM YHCJIE COIMAIbHO-3KOHOMUYECKOTO U
(GU3NYeCKOro XapakTepa, UX pelIeHHe CPeICTBAMH MaTeMaTHde-
CKOT0 aHaJIn3a
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IIpakTH4eckoe 3aHATHE.

3ajaun Ha HaXO0XJI€HHE HAMMEHBIIEro U HanOOoJbIIEro 3HaYEeHUs
(GyHKUIMU JUTsT BBIYMCIICHUS TJIOMIAICH yYacTKOB Pa3UYHBIX I'€0-
MeTpu4ecKux Gopm

Tema 6.10.
Pemienue 3anay. IlpousBognas pyHkumu,
ee IpUMeHeHue

Conep:kanue y4eOHOT0 MaTepHaJia.

Juddepenumupoanue ynxmuii. VMccnemnoBanue ¢(yHKImiA ¢ mo-
MOLIbIO Mpou3BOAHON. HambGonbliee M HauMeHbllee 3HAYCHMS
byHKIUHA

IIpakTH4yeckoe 3aHsITHE.
3ajauyM Ha MakCUMyM U MHUHUMYM. AJITOPUTM HCCIEIOBaHUS
(GYHKIIMH 1 TOCTPOeHHUs ee TpaduKa ¢ TOMOIIbIO TPOU3BOJHOM.

OK-01

Paznesn 7. MHOTOTPAHHMKH U TeJIA BPAICHU S

Tema 7.1.
MHoOrorpaHHuKHu

Conep:xxanue yue0HOro MaTepuaJia

ITonsarue MHOI'OrpaHHHUKa, OCHOBHBLIC 3JICMCHTBI MHOT'OT'paHHHKA,
BBIITYKJIBIE M HEBBINYKJIbIE MHOTOIPAHHUKHU; pPa3BEPTKA MHOTO-
rpaHHUKa

IIpakTH4eckoe 3aHATHE.
Pemenne 3anau o MHOrorpannukax. Iloctpoenue ceuenmii.

OK-01

Tema 7.2.
IIpusma. IIpsimas ¥ NpaBUJIbHASA NPU3MBI.
IHapannenenunen, Kyo

Conep:xanue yueOHOro MaTepuaJia

[Tpu3ma: n-yroapHast Ipu3Ma; rpaHd U OCHOBaHMSI IPU3MBI; TIpsiMast
N HaKJIOHHad ITPU3MBI; OOKOBasg W IMOJIHAS IMMOBEPXHOCTh NPHU3MBI.
OnemenTsl npu3Mbl. [IpaBunbHas npusma. [lapannenenunen, nps-
MOYTOJIbHBIN Mapajuienenunesn u ero csorictsa. Kyo. Ceuenue Ky-
0a, mapasuienenumnesaa.

IIpakTH4eckoe 3aHATHE.
Pemienne 3amau ¢ nmpusmamu. [loctpoenue cedenwil. 3amadud o
napajuienenunene u kyoe. [locrpoenue ceueHuit.

OK-01

Tema 7.3.
IHupamuaa. IlpaBuiabHas nupamuaa. Yce-
YeHHasi MMpaMuIa

Conep:xkanue y4eOHOT0 MaTepuaJa

IInpamuga: n-yrojapHas NMpaMHUIa, TPAaHA U OCHOBAHUE ITUPaMU/IBL;
OOKOBasi U TOJIHAsA MOBEPXHOCTh MHUpPAMUbI; MpaBUIIbHAS U YcCe-
yéHHas nupamMuja. DJIEeMEHTHI nupaMubl. Brruncnenune 31eMeHTOB

OK-01
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MHOTOTPaHHHUKOB: pEOpPa, IUaroHaiu, yribl

HpaKTI/I‘leCKOC 3aHATHE.
Pemenne 3aaa4 O MupaMuac U IOCTPOCHUEC ceueHuH mupamMubl.

Tema 7.4. Coaeprxxanue yueOHOTro MaTepuasa OK-01
BokoBasi H MoJIHAsI MOBEPXHOCTH NMpU3MbI, [[L1011ans 60K0BOIl MOBEPXHOCTH U MOJIHOM MOBEPXHOCTU MPSAMOI
NUPaAMUIbI MIPU3MBI, TIONIA b OCHOBAHUM, TeOpeMa O OOKOBOW MOBEPXHOCTH
npsiMol mpu3Mbl. [lnomans 60KOBOI MOBEPXHOCTH U MOBEPXHO-
CTU TIPAaBWJIBHOW MHPAMUJIBI, TEOpEMa O TUIOMIAA OOKOBOM IIO-
BEPXHOCTH YCEUEHHOM MUPaMHIbI
IIpakTH4yeckoe 3aHsITHE.
Pemenwne 3a1a4 Ha BEIYMCIICHHUE TUIOMAAN OOKOBOM M ITOJTHOM T10O-
BEPXHOCTH MPU3MBI, TUPAMHU/IBI.
Tema 7.5. Conep:xxanue yue0HOro MaTepuaJia OK-01
JIBuzkenue B mpocTpancTBe. CumMerpus B |[[BukeHue B npocTpancTBe. CHUMMETpHs B IPOCTPAHCTBE: CUMMET-
NPOCTPAHCTBE pUsi OTHOCUTENBHO TOYKH, MPSIMOM, TUIOCKOCTU. DJIEMEHThI CHM-
METpHUU B MTUpaMUax, Mapaviejenuneaax
IIpakTnyeckoe 3aHsATHE.
BrinonHenune yeprexei.
Tema 7.6. Conep:xanue yueOHOro MaTepuaJia OK-01
IIpaBujibHBIE MHOTOTPAHHUKH, UX CBOM- |([[OHATHE NpaBUIBHOIO MHOTOTPAHHUKA; MpaBWIbHAs MpHU3Ma U
cTBa MpaBUjbHAsS TMHPAMUJIA; TPABWIbHAS TPEYTrojbHAs MHPaMHUA U
MPaBWIBHEIN TeTpadap; kyd. [IpeacraBneHue o nmpaBUIBHBIX MHO-
rorpaHHUKaX: OKTadIp, MOACKAdAp U UKOocadp. [BmkeHne B mpo-
CTpPaHCTBE. DJIEMEHTbl CUMMETPUU B NPABUIBHBIX MHOTOTPaHHU-
Kax
IIpakTnyeckoe 3aHsATHE.
Tema 7.7. Copaepxxanue yyeOHOro MaTepuasa OK-01

Cummerpus B npopeccun. CedeHust MHO-
TOrpaHHUKOB B NIPO(ecCHOHAIBHBIX 3a1a-
qax

CumMmMeTpHs B IPUPOJE, apXUTEKTYpe, TEXHHUKE, B OBITY, B Ipodec-
cun. Mcronb3oBaHue IBWKEHHMIM B IIPOCTPAHCTBE IIPU PEILIECHUU
npodeccnoHanbHbIX 3a4a4. CeueHus npu3Mbl ¥ nupamujsl. [lo-
CTPOCHHUE CEUYECHHUM MHOIOTPAaHHUKOB, MCIIOJIB3Yys METOJ CIEIOB.
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BeInonmHeHNEe BBIHOCHBIX TUIOCKHUX YEPTEKEH U3 PUCYHKOB IPO-
CTBIX 00beMHBIX GUTYp (BUJ CBEPXY, COOKY, CHU3Y)

IIpakTuyeckoe 3aHsATHE.

3amayn Ha BBIYHMCIICHUE TTApaMETPOB CUMMETPUYHBIX IPUPOTHBIX U
APXUTEKTYPHBIX 00BEKTOB. Bhruncienrne Gopmel U pazmepa 3emiu
KaK FeOMETPUYECKOTrO Tela.

Tema 7.8.
Hununap, ero cocrapiasionue. Ceuenue
nuaunapa. Konyc, ero cocrapasiromue. Ce-
YyeHHe KOHYyCca

Conep:xxanue yue0HOro MaTepuaJia

[MunuHapuyeckas NOBEPXHOCTh, 00pa3yroIMe IMIMHIPUYECKOMN
MIOBEPXHOCTHU, OCh LIUJIMHIPUYECKON NMOBEPXHOCTH. LlmumHap: oc-
HOBaHUSI M OOKOBasi TIOBEPXHOCTh, 0Opas3yromasi U OCh; IUIOMIAIb
OOKOBOM M TOJHOH MOBEpXHOCTU. M300pakeHue LWIMHApPA HA
wiockoctd. Pa3eéprtka mmnmmuiapa. CeueHus UWIMHIApa (TJIOCKO-
CTbIO, TMapauleIbHON WM NEPHEeHIUKYIIPHOW OCH LWIMHIPA).
Konunyeckass moBepxHOCTb, 00pa3yrolue KOHUYECKOM MOBEPXHO-
CTH, OCb U BEpIIMHA KOHNYECKOW MoBepXHOCTH. KOHyC: OcCHOBaHuE
U BeplIMHa, 00pa3yromias U och; IJIOMAAb OOKOBOW U MOJIHON MO-
BEPXHOCTH

I[IpakTnyeckoe 3aHsATHE.
[TocTtpoenue ceuenuit uunuHapa. IloctpoeHue ceueHunii KoHyca.

OK-01

Tema 7.9.
Ycedennnblii kKonyc. CeyeHne yCe4eHHOT 0
KOHYCA

Conep:xanue yueOHOro MaTepuaJia

Yceu€HHBIN KOHYC: 00pa3yIolue  BHICOTa; OCHOBAHMS U OOKOBast
MOBEPXHOCTh. M300paskeHne KoHyca Ha MmiockocTu. Pa3BépTka Ko-
Hyca. CedeHnsi KOHyca (TUIOCKOCTBHIO, MapajieIbHON OCHOBAHUIO,
U TJIOCKOCTBIO, TPOXOSIIEN Yepe3 BEPIIUHY)

IIpakTH4eckoe 3aHATHE.
[TocTpoeHue ceueHnii yce4eHHOTO KOHYca.

OK-01
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Tema 7.10.
HIap u cdepa, ux ceueHus

Conepixanue y4ueGHOro MaTepuasia

Cdepa u map: meHtp, pamuyc, AUaMETp; IUIOMIAAb MOBEPXHOCTH
cdepsl. Bzanmuoe pacronosxenue chepbl U IIOCKOCTH; KacaTelb-
Hasl TUIOCKOCTh K cepe. M3o00paxkenue cdepsbl, mapa Ha MIIOCKO-
ctu. Ceuenus mapa

HpaKTI/I‘leCKOC 3aHATHE.
38.,[[3‘11/1 Ha BBIYHCIIEHHE 00HEMOB. HOCTpOGHI/Ie CceueHUM

OK-01

Tema 7.11. Conep:xxanue yueOHOTro MaTepHaJia OK-01
IlonsiTue 06 06beme Tesra. OobeMbl MHOTO- [ToHsTHE 00 00BEME. OcHOBHBIE CcBOWCTBA 00BEMOB Tell. OO0BEM
rPAHHUKOB M TeJ BpameHusi. O0beMbl M [THPAMHJIBI, TPU3MBI IHIHHIPA, KoHyca. O0BEM Iapa ¥ IUIomans
TLIOIA/IM TTOBePXHOCTel momo0HbIX Tesm |[chepbl. [logobHble Tena B mpocTpaHcTBe. COOTHOLICHHUS MEXIY
TJIOMIA MU TTIOBEPXHOCTEN U 00bEMaMK 1MOJOOHBIX TEI
IIpakTHyeckoe 3aHATHE.
Pemenne 3aau Ha BeIYUCIIEHHE 00BEMA U TIOMIAAN TTOBEPXHOCTH
MHOTOTPAaHHHUKOB ¥ TEJI BPAIICHHS
Tema 7.12. Conep:xanue yueOHOro MaTepuaJia OK-01
KoMOMHAIIMY MHOTOTPAHHUKOB U TeJ1  [MHOrorpaHHHUK, onvcaHHbId okono cdepsl. Cdepa, BnucaHHas B
Bpamenus. KoMOMHAIIMM reoMeTPUYECKUX [MHOTOIPAaHHUK WM B TEJIO BpaleHusl. MHOTOrpaHHUK, BIIMCAHHBIN
TeJl HA MPaKTHKe B TeNo BpaieHus. Mcrnonb3oBanne KOMOMHAIMI MHOTOTPaHHUKOB
Y TeJ BPAILEHUS HA MPAKTUKE
IIpakTH4eckoe 3aHATHE.
Haxoxnenue odbemMa U IIIOLIaAM TOBEPXHOCTH (HUTYp, TOTyUEH-
HBIX U3 KOMOWHAIIMH MHOTOTPAHHUKOB | Tel Bparienus. Co3nanue
MOJIETIEN TEOMETPUYECKHUX TEJL.
Tema 7.13. Pemienue 3axa4. MHororpansu- |Coaepxanue yueOHOro Marepuasa OK-01

KH 1 Te¢J1a BpallCHUsA

Bbruucnenue BenuuuH (A7MHA, yroji, 00beM, IUIONab MOBEPXHO-
CTH) T€OMETpUYECKUX (DUTYp, UCHIONB3YS U3ydEHHBbIE POPMYIIBI U
METO/IbI

IIpakTH4eckoe 3aHATHE.
Beruucnenue BenuuuH (A7IMHA, yroi, 00beM, IUIOLAb TOBEPXHO-
CTH) T€OMETPUYECKUX (DUTYp, UCHOIB3YS M3yYeHHbIE (HOPMYIBI U
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METOABI

Pasznen 8. [lepBooOpasnas pyHKuMH, ee IPUMEHEHHUE

Tema 8.1. Coaep:xxkanue yueOHOTro MaTepHuaJia OK-01
IlepBooOpa3Hasi pyHKIUH [TepBooOpaznas. Tabmuia nepBooOpa3HBIX

IIpakTH4yeckoe 3aHsITHE.
Beruucnenue nepBooOpa3HbIX

Tema 8.2. Conep:xxanue yue0HOro MaTepuaJia OK-01

IMnomaas KpuBoJMHelHOI Tpanenmuu. |MHTerpan, ero reoMmerpuueckuil U pusmueckuii cMpici. Beruncie-
®opmya Heorona — Jleitoauna Hue uHTerpana no ¢popmyne Hetorona-Jleitonuia

IIpakTH4yeckoe 3aHsITHE.
Beraucrienue onpeeeHHbIX HHTETPAIoOB

Tema 8.3. Conep:xxanue yueOHOro MaTepuaJia OK-01

OnpenesieHHbIid HHTErPaJ B mpodeccno- |PemieHne 3a1a4 Ha IPUMEHEHUE WHTerpaia JUlsl BIYUCICHUS (U-
HAJILHOM /1eSITeJIbHOCTH M JKU3HU 3WYECKHUX BEJIMYHMH U TJIOMIA I

IIpakTH4eckoe 3aHATHE.

Tema 8.4. Copaepxxanue yueOHOro MaTepuasa OK-01

Pemenne 3a1a4 Ha Haxo:K/AeHue NepBood- |[lepBooOpasHas u uHTErpan
Pa3HOH M ee IPUMEHEeHHe IIpakTH4eckoe 3aHsATHE.
Pemenune 3a1au Ha MpUMeHEHNE WHTETpaa JUIs BBIYUCICHUS (PH-
3UUYECKUX BEJIMYUH U IJIOMIaAeH
Pa3nen 9. Teopusi BeposiTHOCTEH M CTATUCTHKA
Tema 9.1. Conep:xkanue y4eOHOT0 MaTepuaJa OK-01

IIpeacraBiieHne JTaHHBIX M ONUCATEIbHAS
cratuctuka. CocraBjieHue Ta0JI41 U JUA-
rpaMM Ha NMPaKTHKe

[IpencraBiaeHne JaHHBIX ¢ MOMOINBIO Tabmul U auarpamm. Cpen-
Hee apudmMeTnyeckoe, MearaHa, HauboJbIlllee U HauMeHbIlIee 3Ha-
YeHUs, pa3Max, JUCHEpPCHs], CTaHAAPTHOE OTKJIOHEHHE YHUCIIOBBIX
HabopoB. IlepBuunas oOpaboTka cTaTHCTUYECKUX HOaHHBIX. ['pa-
¢udeckoe ux mpexacraBieHue. HaxoxaeHue cpeqHHX XapaKTepH-
CTHK, HaOIoJaeMbIX MaHHBIX. [IpruMeHeHHe CTaTHCTUYECKHX Me-

TOJOB IJII pCUICHU A HpO(l)GCCHOHEUIBHBIX 3aga4
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IIpakTU4eckoe 3aHATHE.

COop u mpeacTaBiICHUE JaHHBIX B BHJIC TAOMUI[ U JUarpamMm
(cronbyarbie, KpyroBble, JWHEHHBbIC). BBIUHCIEHUE CpenHEero
apuMeTUYECKOro, MeAUaHbl, HAWOOJBIIET0O W HAUMEHBIIETO
3HAUYEHUM, pa3mMaxa, TUCIEPCUU U CTAaHJAAPTHOTO OTKIOHEHUS s
pa3IMYHBIX HA0OPOB JNaHHBIX. AHANIU3 M MHTEPHpETalus MOJy-
YEHHBIX PE3YJIHTATOB.

Tema 9.2.
Onepanum HajJ COOBITUSIMU, HA/I BEPOSITHO-
CTAMM. Y CJIOBHASI BEPOSITHOCTH

Conep:xanue yueOHOTro MaTepHaJia

CrnyualiHbple SKCIIEPUMEHTHI (OTBITHI) U CIy4YailHbIe COOBITUS. DIie-
MEHTapHbIe COOBITHS (MCXOMbI). BeposTHOCTH CitydailHOTO COOBI-
TUs. BIM30CTh 4YacTOThI M BEPOSTHOCTH cOoObITUN. ChydaiiHble
OTIBITHI C PABHOBO3MOXKHBIMHU JIEMEHTAPHBIMHU COOBITHSMU. Bepo-
ATHOCTH COOBITUI B OIBITaX C PAaBHOBO3MOXXHBIMHU 3JI€MEHTaPHbBI-
MU coObITUsIMU. Omnepanuu Haja COOBITUSMU: TEepecedyeHue, 00b-
€IMHEHUEe, MPOTUBOMONOXKHBIE CcOObITHA. [luarpammel OJiinepa.
@opmysia CI0KEHUS BEPOSITHOCTEW. YCIOBHAsI BEPOSITHOCTb.
YMHO)EHUE BepOsATHOCTEH. JlepeBO CilydallHOrO HSKCIEPUMEHTA.
dopMmyia moaHOM BeposTHOCTH. HezaBucumbIie COOBITHS

IIpakTH4eckoe 3aHATHE.
Pemenue 3a1a4 Ha BEpOATHOCTh COOBITHUS

OK-01

Tema 9.3.
DJIeMeHTbI KOMOMHATOPUKH. BeposiTHOCTH
B Mpo(deccHOHAJILHBIX 32a4aX

Conep:xxanue yueOHOro MaTepuaJia

KomOunaTtopHoe npaBuio ymMHokeHHs. [lepecTtaHOBKH U (haKTOpH-
an. Yucno coueranuid. Tpeyronpuuk Ilackans. @opmyna OuHoma
HeroTona. Beruncnenue BeposaTHOCTEH ¢ UCTIONb30BaHUEM (OpMYIT
KOMOMHAaTOpUKU. OlleHKa BEpOSTHOCTU COOBITHS B MpodeccHo-
HAJIbHOW JieATeNbHOCTH. Perienne npogeccHOHalbHBIX 3ajad Hal
BEPOSITHOCTH COOBITHS

IIpakTnyeckoe 3aHsATHE.
Pemienue 3a1au Ha nepecTaHOBKY, Pa3MEILICHUS, COUETaHUS.

OK-01
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Tema 9.4.
Cepumn nocjie10BaTeJbHbIX HCIIBITAHUN

Conep:xanue yueOHOTro MaTepuaJia

bunHapHbBIN ciy4yaliHbIN ONBIT (MCIBITAHKE), yCIEX W Heynada. He-
3aBUCUMBIE HcTbITaHus. Cepusi HE3aBUCUMBIX MCIIBITAHUUM 10 Tep-
Boro ycrexa. Cepusi HE3aBUCUMBIX UCIIBITaHUN bepHynnu

I[IpakTnyeckoe 3aHsATHE.
Pemenue 3amay Ha pacueT BEPOATHOCTU ycCIlieXa B CEpUU HE3aBU-
CUMBIX UCTbITaHUH bepHyu.

OK-01

Tema 9.5.
CayuaiiHble BeJJMYMHBI U pacnpeaejieHusl.
MaremaTuyeckoe O:KUAAHUE CIAYyIAHHOM
BeJIMUMHBI

Conep:xxanue yueOHOTro MaTepHaJia

Cnyuaiinas BennuuHa. Pacnpenenenue BepostHocrel. Jluarpamma
pacnpenenenus. [Ipumepsl pacripenenenuii, B TOM YUCie, TeOMeT-
pudeckoe U OuHOMHUaNbHOE. UHMCIOBBIE XapaKTEPUCTUKU CITydaii-
HBIX BEJIMYMH: MAaTEMaTHYECKOE OKHMJAHWUE, JTUCIIEPCUS U CTaH-
napTHoe oTkioHeHue. [Ipumepsl MpUMEHEHUsT MaTEeMaTHYE€CKOIO
OXKHJIAaHUS, B TOM YMCJE B 3ajJadaxX M3 IIOBCEAHEBHOM >XU3HU. Ma-
TeMaTHU4eCKOe OXKUJAaHHe OMHAPHOW CIydailHOW BelIWYUHBL. Marte-
MaTUYECKOe OXXHJIAHHE CYMMbI CIYYalHBIX BETWYMH. MaTtemaTu-
YecKoe OKUIaHHe U JAMCIEPCHs TeOMETPHUYECKOro U OMHOMHAIb-
HOT'O pacrpeieICHU

IIpakTHyeckoe 3aHsATHE.
Pacdyer MmaTreMaTn4eckoro OKMAaHUs U JUCIIEPCUU JUISl PA3IUYHBIX
CIIy4aiHbIX BeTMYMH (OMHOMHUAIbHOE, TEOMETPUUECKOE).

OK-01

Tema 9.6.
3akoH 0oabmmx yncea HenpepbiBHbIE Ca1y-
YyaliHble BeJMYUHBI (pacnpeneaeHus).
HopmanbHoe pacnipeaesienue

Conep:xanue yueOHOro MaTepuaJia

3aKoH OOJBIIMX YUCEN U €ro pojib B HayKe, MPUPOJie U OOIIECTBeE.
BeiOopounslii  Meton wuccienoBaHuil. IlpuMmepbl HempepbIBHBIX
ciy4yalHbIX BennurH. DyHKIUA IIOTHOCTH pacnpeneneHus. Pas-
HOMEPHOE paclpelereHue U ero cporcraa. I[lonarue o Hopmaib-
HOM pAaCIIPEIEICHUN

OK-01
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IIpakTH4eckoe 3aHsATHE.

HMMUTallMOHHOE MOJIEIMPOBAHUE: IEMOHCTPALUS 3aKOHA OOJIBIINX
quceNl Ha NpuMepe NojdpachiBaHMS MOHETHL. Pemienue 3amay Ha
PaBHOMEPHOE paclpezesieHue. 3HAaKOMCTBO C HCIOJIb30BaHUEM
TaOJIUI] HOPMAJILHOTO pacrpesieeHus: (WM CTaTUCTUYECKUX Ipo-
rpamm) JJIs pelieHus 3a/ad.

Tema 9.7. Pemienne 3a1a4 koMOMHATOPHKH, (Coaep:kaHue y4eOHOI0 MaTepHaJia
CTATHCTHKH U TEOPUH BePOSITHOCTEl  |DeMeHThl KoMOMHAaTOpHKH. COOBITHE, BEPOATHOCTH COOBITHS.
CiiokeHue ¥ yMHOKEHUE BEPOSITHOCTEN

IIpakTH4eckoe 3aHATHE.
Perenne KOMIUIEKCHBIX 3aJiad, TpeOyrOIUX MPUMEHEHUs 3HAHHM
13 KOMOWHATOPUKH, CTATUCTUKH U TEOPUHU BEPOSITHOCTEH.

OK-01

Pa3znen 10. [IpodeccoHaILHO OPHEHTHPOBAHHOE CO/IEPKAHME

Tema 10.1. Conep:xxanue yueOHOro MaTepuaJia
CraTucTHYecKHit anaau3 1anHbIX. Onuca- (CpenHee apudmernyeckoe, MeauaHa, MOJAA, CTAaHIAPTHOE OTKIIO-
TeJIbHAsl CTATHCTUKA HeHne. Pacuer u mHTepnpeTanus. Mepsl pazopoca. [Ipencrasnenne
MaHHBIX: TUCTOTPAMMBI, TUarpaMMbl. Busyanuzanus JaHHbBIX.

IIpakTH4eckoe 3aHsATHE.

Pacuet cpenHero apupmMeTHuecKoro, MeJMaHbl, MOJbl U CTaHIApT-
HOTO OTKJIOHEHUS JUIsl 3aJaHHOro HaOopa aaHHbIX. [locTpoenue
FUCTOTPaMMBl M JTMarpaMMbl paccestHusa. AHanu3 (GopMbl pacmpe-
nenenus naHHbIX. Mcnonb3oBanne MS Excel mnm npyrux mpo-
rpaMM JUis CTaTUCTUYeCKOH 0OpaboTKu MaHHbIX. VHTepmperamus
PE3yJIbTAaTOB.

OK-01

Tema 10.2. Conep:xkanue y4eOHOT0 MaTepuaJa
OnTuMu3zanus 1 MaTeMaTuiyeckoe Moaesu- [loustue 3agaun nuHeitHoro nporpamMupoBanus. Lenesas ¢yHk-
poBanue - Jluneiitnoe nporpammupoBanue [ug. OrpanuueHusi. O6nacTe N0NyCTUMBIX perieHnid. dopmynu-
POBKa DKOHOMUYECKUX 3a1a4 B Buae 3a1ay JIII.

IIpakTH4eckoe 3aHATHE.
®opMyMpOBKa 3aJa4 JMHEHHOIO MPOrpaMMUPOBAHUS IS pa3-
JIMYHBIX 3KOHOMHWYCCKHUX CI/ITyaL[I/II\/'I. HpI/IMepBII 3agadya O JUCTC,

OK-01
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3ajaya o 3arpys3ke o0OpyaOBaHUs, TPAHCHIOPTHAs 3a1ava (ympo-
HIeHHbIE BapuaHThl). OnpeneneHue 1neiaeBol GyHKIUU U OTPaHH-
YeHHIA. 3aMKCh 33]]Ja4d B MATEMaTHIECKOM BHUJIC.

Koncynabranus 2
IIpome:xxyTouHasi aTTecTaNMs 6
Bcero 2 cemectp 206
Bcero yacos 340
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3. YCJIOBUA PEAJIMBALIINU ITPOTPAMMBI INCHUITJIMHBI

Peanuzanus nporpamMmbl TUCHUIUIMHBI TpeOyeT HaJIWYUs yueOHOro KaOMHEeTa MaTeMaTH-
KH.

O6opynoBanue yueOHOTO KaOMHETA: HATJISIHbIE TOCOOUS (KOMIUICKThI YIECOHBIX TaOJIHII,
IUIAaKaTOB, MOPTPETOB BBIJAIOIIMXCS MATEeMAaTUKOB); HH(OPMAIMOHHO-KOMMYHHUKAIMOHHbIE
CpencTBa).

TexHuueckue cpencTBa 00ydeHUs: MyJIbTUMEINHHBINA KOMILIEKC.

3.1. YuyeOHO-MeTOANYEeCKOe o0ecIedeHue

Ceenenust 00 DJIGKTPOHHBIX MOJHOTEKCTOBBIX pecypcax, JOCTYI K KOTOPhIM 0OecreynBa-
€TCsl HAa OCHOBAHUHU MPSIMBIX IOTOBOPOB.

[lepeyeHp OKYMEHTOB, IOATBEPKIAIOMIMX HAJIMYME/TPABO HCIOIb30BaHUS LU(PPOBBIX

(9mexTpoHHBIX ) OubmuoTek, IbC

1 KonTpakt Ne 146//1Y ot 29.01.2024 (OBC 29.01.2024 —
«ZNANIUM.COMp») 28.01.2025
) Jlunensunonnsiit koHTpakT Ne 190/1Y ot 02.07.2024 05.08.2024 —
(OBC Opaiit — CIIO) 04.08.2025
11.11.2024 -
3 | Kontpakt Ne 310/1Y ot 11.11.2024 (OBC «Jlanb») 10.11.2025
KonTpakt Ne 114/]1Y ot 28.05.2024 (DITY. 10-11 k.
. 31.10.2024 -
4 | U3n-Bo «lIpocBemenne». dnekrponuslil pecype CI1O
30.10.2025
«PROFobpazoBanue»)
2025- 5 Kontpakt Ne 327/1Y ot 25.11.2024 (ObC 25.11.2024 -
2026 «IPRbooks) 24.11.2025
6 KonTpakt Ne 11771/24PROF/300/1Y ot 28.10.2024 01.12.2024 -
(Onextponnslit pecypc CITIO «PROFob6pazoBanue) 30.11.2025
28.03.2017 —
. Horosop Nel01/H3B/2097 ot 28.03.2017 (Haumo- 28.03.2022 (mpo-
HaJbHasl dJeKTpoHHas oubnuoteka (HOB)) JIOHTalHUsl 10
28.03.2027)
KonTpakt Ne 417/]1T ot 28.12.2024 na nmpuobperenne | 01.01.2025 —
8 .
MEePUOIUYECKHUX U3/IaHUN 31.12.2025
AKT BBOJIa B DKCIUTyaTallMi0 DIEKTPOHHON OHOIHOTE-
° | ku BFAY Ne 33 ot 19.01.2016 beccporiio

ObecneyeHHOCTh YUEOHOM JIUTEpaTypoil pu peanu3anuu padbodel mporpaMMsl
3.1.1.0cHOBHbIE HCTOYHHKHU:

1. bammmakoB M.M. Maremaruka: y4e0. Ajig CTYACHTOB YUpEXKIEeHUU cpea. mpod. obpa-

3oBaHus. — M.: OO0 «O6pazoBaTenbHO-U3AaTeNbCKUN HEHTP «AkaneMus», 2025. — 288 c.

3.1.2. JIomoTHNATENbHBIE HCTOUYHUKH:

1. bapaymkun B. B. DnemenTsl BbIcmIied maTeMaTuku. YdeOHuwk. B 2-x Tomax. 1,
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https://library.vsau.ru/wp-content/uploads/2024/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-146-%D0%94%D0%A3-%D0%BE%D1%82-29.01.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-146-%D0%94%D0%A3-%D0%BE%D1%82-29.01.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-190-%D0%94%D0%A3-%D0%BE%D1%82-02.07.2024-%D0%AE%D1%80%D0%B0%D0%B9%D1%82-%D0%A1%D0%9F%D0%9E.pdf
https://library.vsau.ru/wp-content/uploads/2024/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-190-%D0%94%D0%A3-%D0%BE%D1%82-02.07.2024-%D0%AE%D1%80%D0%B0%D0%B9%D1%82-%D0%A1%D0%9F%D0%9E.pdf
https://library.vsau.ru/wp-content/uploads/2024/11/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-310-%D0%94%D0%A3-%D0%BE%D1%82-11.11.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/08/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-114-%D0%94%D0%A3-%D0%BE%D1%82-28.05.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/08/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-114-%D0%94%D0%A3-%D0%BE%D1%82-28.05.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/08/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-114-%D0%94%D0%A3-%D0%BE%D1%82-28.05.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/11/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-327-%D0%94%D0%A3-%D0%BE%D1%82-25.11.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/11/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-327-%D0%94%D0%A3-%D0%BE%D1%82-25.11.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/11/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-11771-24PROF-300-%D0%94%D0%A3.pdf
https://library.vsau.ru/wp-content/uploads/2024/11/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-11771-24PROF-300-%D0%94%D0%A3.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2025/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-417-%D0%94%D0%A2-%D0%BE%D1%82-28.12.2024.pdf
https://library.vsau.ru/wp-content/uploads/2025/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-417-%D0%94%D0%A2-%D0%BE%D1%82-28.12.2024.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%90%D0%BA%D1%82-%D0%B2%D0%B2%D0%BE%D0%B4%D0%B0-%D0%B2-%D1%8D%D0%BA%D1%81%D0%BF%D0%BB%D1%83%D0%B0%D1%82%D0%B0%D1%86%D0%B8%D1%8E-%D0%AD%D0%91-%D0%92%D0%93%D0%90%D0%A3.-merged-pdf.io-3.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%90%D0%BA%D1%82-%D0%B2%D0%B2%D0%BE%D0%B4%D0%B0-%D0%B2-%D1%8D%D0%BA%D1%81%D0%BF%D0%BB%D1%83%D0%B0%D1%82%D0%B0%D1%86%D0%B8%D1%8E-%D0%AD%D0%91-%D0%92%D0%93%D0%90%D0%A3.-merged-pdf.io-3.pdf

MaremaTtrka. DaeMeHThI BhICIIeH MaTemMaTuku: YueOHuk: B 2 Tomax Tom 1. - MockBa: OOO
«KYPCp, 2024 - 304 c. - [DU]. - Pexum
nocryma: <URL:https://znanium.com/catalog/document?id=353019>

2. bapnymkun B. B. Dnementsl Bbicmield MaTeMaTHKd. YueOHuK. B 2-x Tomax. 2,
MaremaTtrka. DJIeMEHTHI BbICIIeH Marematnku: YueOHuk: B 2 tomax Tom 2 - Mocksa: OOO
«KVYPCy, 2024. - 368 C. - [DU]. - Pexum JIOCTYyTIA:
<URL:https://znanium.com/catalog/document?id=346041>

3. lunaues, B. C. Maremarnka: YueObuuk u npaktukym / llumaues B. C. ; mox pen.
TuxonoBa A. H. - 8-e usn., mep. u mon .- DnekTpoH. naH. - MockBa: M3natensctBo HOpaiir,
2024.- 447 c. - [DU]. - Pexxum noctyma: <URL:https://urait.ru/bcode/469417>.

4. T'yceB B. A. I'eomerpus: Yueonoe nocodue / I'yce B. A., Koxyxos U. b., [Ipokodser
A. A. - 2-e u31., UCcTIp. | JI0T.- DIEKTPoH. naH. - MockBa: U3znarensctBo KOpaiit, 2024.- 280 c. -
- [BU]. - <URL:https://urait.ru/bcode/474920>.

3.1.3. Meronuueckue U3gaHus:

1. MaremaTtuka [DIEeKTpPOHHBIN pecypc|: METOIUYECKUE YKa3aHUsl MO M3YyYEHHUIO JTUCIIH-
TUTMHBI JUIsE OOyYaloluXcs IO CIEeNHUaTbHOCTAM CPeIHero mpodeccHoHalbHOTO 00pa30BaHUS
21.02.20 «IIpuknagnas reome3us», 25.02.08 «3Okcmryaraius OeCUIOTHBIX aBHANIMOHHBIX CH-
crem», 35.02.05 «Arponomus», 38.02.01 «Dkxonomuka u Oyxyuer» / [cocT.: A.A. CeHUNXHHA,
H.I'. Cnupuna, A.A. Llemepxunckuii]. - Boponex: BopoHexkckuii ToCy1apCTBEHHBIN arpapHbIid
yauBepeuteT, 2025. - PexxuM pocTtyma: A aBTOPU30BAHHBIX TOJB30BaTeNel. - TeKCTOBBIi
daiin. - Adobe Acrobat Reader 4.0. - <URL:http://catalog.vsau.ru/elib/metod/m10868.pdf>

3.1.4. [lepuoandeckue U3aHUS

1. BectHuk BOpOHEKCKOro TOCYyIapCTBEHHOTO arpapHOro YHUBEPCUTETA: TEOpeTHYe-
CKHUIl HHAYYHO-TIpaKTHYeCKUi sxypHai / BopoHex. roc. arpap. yH-T - Boponex: B[AY, 1998-

3.1.5. CaiiTel 1 nH(pOPMAITMOHHBIE TIOPTAJTBI

1. http://MmuHoGpHayku.pd/ - MunucrepcTBo obpazoBanus PD;

2. http:/edu.ru/ - denepanbHblii 00pa30BaTEIBHBINA TOPTAT;

3. http:/kokch.kts.ru/cdo/ -Tectuposanue online: 5 - 11 kmaccsr;

4. http://school-collection.edu.ru/ — DnekTpoHHBIH yueOHUK «MaTeMaTHKa B IIKOJE,
XXI Bex».

5. http://fcior.edu.ru/ - wuHpOpMANMOHHBIE, TPEHUPOBOYHBIE ¥  KOHTPOJBHBIC
MaTepHabl

3.2. MaTepuajbHO-TEXHHYECKOE H MPOrPaMMHOE o0ecrevueHue

CBezieHns 0 MPOTPaMMHOM 00€CTIeUeHUH 00IIIEeTr0 Ha3HAYCHUS

No HasBanue Pasmemnienue

1 | Onepanuonnsie cuctemsl MS Windows / Linux TK B toxaiLHOi ceTu

BIr'AY

5 [Makets! opucHbix npunoxenuii Office MS Windows / [IK B nokanbHO# ceTH
OpenOffice BIr'Ay

3 [Mporpammer st npocmoTpa daiino Adobe Reader / DjVu [1K B nokanbHO# ceTH
Reader BI'AY
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https://znanium.com/catalog/document?id=353019
https://znanium.com/catalog/document?id=346041
https://urait.ru/bcode/469417
https://urait.ru/bcode/474920
http://catalog.vsau.ru/elib/metod/m10868.pdf
http://минобрнауки.рф/
http://www.edu.ru/
http://www.kokch.kts.ru/cdo/
http://school-collection.edu.ru/
http://fcior.edu.ru/

4 bpayseps! SInaexc bpayszep / Mozilla Firefox / Internet [1K B nokanbHO# ceTH
Explorer BIrAy
IIK B nokansHOI ceTu
A DrWeb E
5 HTHBUPYCHAsS MPOrpaMma eb ES BLAY
. IIK B nokanpHOMU ceTH
6 |11 - 7-Zi
porpaMma-apxuBaTop p BLAY
7 | Mynbsrumenua npourpsisatens MediaPlayer Classic TK B toKaLHOi ceTn
BIr'AY
8 | [lnardopma onnaiiH-oOy4enus eLearning server HK B nokabroii cetn
BIr'AY
9 | Cucrema koMiblOTepHOro TecTrupoBanus AST Test MK s HO};{?X’;IOH cet

ITomerieHus a1 BEACHUS O6paSOBaTeJ'IbHOFO Imponecca u O60py,Z[OBaHI/Ie

Ne HaumeHnoBanue 00beKTa, MOATBEPIKIA-

/i IOILIETO HATMYHME MaTePUaIbHO-

TEXHUUYECKOr0 00eCeYeHH s, C IEPEIHEM
OCHOBHOT'O 000PYZIOBaHHUS

Anpec (MecTomonoxxenne) 00beKTa, TOATBEP-
JKJTAFOIIETO HATMYNE MAaTePUAIbHO-TEXHIIECKOTO
obecreveHus (c ykazaHHEM HOMepa Takoro 00b-
€KTa B COOTBCTCTBUU C JOKYMCHTAMU 110 TEXHUYC-
CKOM MHBEHTapH3alliN)

1 | YueOHast ayauropus i1 TPOBEACHHS
3aHATHHA BCEX BUAOB, B TOM YHCJIE IPYII-
IMOBBIX W HWHAWBUAYAJIBbHBIX KOHCYJIbTa-
LU, TEKYIIEro KOHTPOJIS U IMPOMEXKY-
TOYHOH aTTecTalny: KOMIUIEKT y4eOHOU
Me0eIu, JeMOHCTPAI[MOHHOE 000pyA0Ba-
HUE, Y4eOHO-HArJISTHBIC TTOCOOHS

394087, Boponexckas o0macTs, . BopoHex, yi.
Tumupsizea, 21, mom. 1l

Ayn. 107

2 Ilomemenne IS CaMOCTOSTEIIHLHOM
paboThI: KOMIDIEKT ydeOHOH Mebenw,
JIEMOHCTPAIIMOHHOE 00O0py/IOBaHUE U
y4eOHO-HATJISIHBIC TOCOOMSI, KOMITbIO-
TEpHAs TEXHWKA C BO3MOXXHOCTHIO
NOJKIIOYeHUsT K ceTH «MHTepHeT» u
obecreueHneM JOCTyNa B JJIEKTPOH-
HYHO WH(POPMAIMOHHO-
00pa3oBaTenbHYI0 Cpely, HCIOIb3ye-
MO€ mporpamMMmHoe obOecrneueHue MS
Windows, Office MS Windows,
DrWeb ES, 7-Zip, MediaPlayer
Classic, fAunexc bpaysep/ Mozilla Fire-
fox / Internet Explorer, ALT Linux,
LibreOffice

394087, Boponexckas o0macTs, . BopoHex, yi.
Tumupsizesa, 21, mom. 1l
Ayn. 103

4. ®OHJA ONEHOYHBIX CPEJACTB, KOHTPOJIb 1 OLNEHKA PE3YJIbTA-
TOB OCBOEHUA JNCIUIIJINHBI

4.1. OueHka pe3yJabTATOB 0CBOEHHUsI JUCHUILIHHBI

Kon u HaumeHoBaHue popMupyeMbIX KOMIIETEH-

107071

q)Oprl U ME€TOAbI KOHTPOJIA U OLICHKHA

OK-01 BseiOupate cmocoObl pemieHus 3ajad
po(eCCHOHATIBHON NESITCIIBHOCTH MPUMEHUTEIIBHO

K pa3JIMYHbIM KOHTCKCTaM

Dopmvl KOHMPOA 00YUeHUA:

- IPaKTHYCCKOC 3aJJaHUC NPHUMCEHCHUA MaTcMa-
TUYECKUX METOIOB IS PEUICHHS 33124,

- YCTHBII OMPOC M0 OCHOBHBIM MAaTEMaTHUYESCKUM
TIOHATHUAM, HWCIOJIB3YEMBIM MJIsI ONMCAaHUA pas-
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JUYHBIX TPOIIECCOB U SBIICHHUIA,

- KOHTPOJIbHASI paboTa;

- TECTUPOBAHUE

Dopmbl ouenku pe3yrbmamueHocmu o0oyue-
HUA: TPAJUIMOHHAS CHCTEMa OTMETOK B Oaiax
32 KaXIYIO BBITIOJHEHHYIO paboTy, Ha OCHOBE
KOTOPBIX BBICTABJISICTCS UTOTOBasi OTMETKA.

4.2. Kputepuu OlleHKH Pe3yJbTAaTOB 00y4eHusI

4.2.1. KpuTepuu olleHKH K3aMeHa

OreHka, ypoBeHb

Onucanue KpuTepueB

«OT1InaHOY,
BBICOKUU YPOBEHB

OOyuaromuiicsi moka3ajl NPOYHbIE 3HAHUS OCHOBHBIX MOJOXKEHUH yueO-
HOM TUCHMIIMHBI, YMEHHE CaMOCTOSTENBLHO PElIaTh KOHKPETHbIE Ipak-
THUYECKUE 3aa4M TOBBIIEHHON CIIOXHOCTH, CBOOOJHO HCIIOJIB30BaTh
CTIPaBOYHYIO JIUTEPATYPY, JIeNaTh 0O0CHOBAHHBIC BHIBOJIBI.

«Xopowoy,
MTOBBIIIEHHBII YPOBEHB

OOyuaromuiicsi moka3ajl MPOYHBIE 3HAHUS OCHOBHBIX MOJOXKEHUH yueO-
HOM JTUCHUIUIMHBI, YMEHHE CaMOCTOSATEIBHO PEIlaTh KOHKPETHBIE MPaK-
THYECKHE 3a7a4d, IPEAyCMOTPEHHbIE pabodell porpaMMoii, OpueHTHPO-
BaTbCAd B PEKOMEH/IOBAHHOW CIIPAaBOYHOHN JIMTEPAType, yMEET MPaBHILHO
OLICHHUTH TIOJTYYEHHBIE PE3YIIbTaThI.

«Y IOBIETBOPUTEIBHOY,
MOPOrOBBIA YPOBEHb

OOy4Jaromuiicss ToKa3an 3HaHHE OCHOBHBIX MOJIOKEHUHN Y4eOHOU TUCITH-
IUTMHBI, YMEHUE T0Jy4aTh C MOMOLIBbIO MPENogaBaTens HpaBUIIBHOE pe-
[IeHNe KOHKPETHOM MpakTHYeCKOM 3aJadyd U3 YHcia MPeayCMOTPEHHBIX
pabodeif mporpaMMoi, 3HaKOMCTBO C PEKOMEHJIOBAHHOW CIIPABOYHON JIH-
TEepaTypou.

«HeyioBneTBOpUTENBHOY
HU3KUN YPOBEHb

[Ipu orBeTe 00yUaIOMIETOCS BBISBHINCH CYIICCTBEHHBIC MPOOEbl B 3Ha-
HUSAX OCHOBHBIX IOJIOKCHUH y4eOHOW MUCIUIUIMHBI, HCYMEHHE C MOMO-
IIBE0 MIPENOABATENS TIOJYYUTh MPABUIILHOE PEIICHHE KOHKPETHOU MpaK-
TUYECKOW 3a/laud M3 YHCIIA TMPEIYCMOTPEHHBIX padodell MmporpaMMoin
y4eOHON JUCIUTUIMHBI.

4.2.2. Kputepuu oueHku 1u¢¢epeHIIIPOBAHHOIO 3a4eTa

OreHka, ypoBeHb

Onucanne KpUTEPUEB

«3a4TeHo (OTIUYHO)»,
BBICOKHH YPOBEHb

OOyyaromuiics TIyOOKO M MPOYHO YCBOMJI BECh MPOrPaMMHBIN MaTepu-
aJl, MCYEPIIBIBAIOLIE, TI0CIIEI0BATENBEHO, IPAMOTHO M JIOTHYECKH CTPOIHO
€ro M3jaraert, He 3aTPYAHSACTCS C OTBETOM IIPU BHIOU3MEHCHUH 3aJaHusl,
CBOOO/IHO CIIPABIISIETCS C 3a/Ia4aMH U MPAKTUYSCKUMU 3aaHHUsAMH, Ipa-
BIJIBHO OOOCHOBBIBACT MPUHATHIC PEIICHHUS, YMEET CaMOCTOSTEIHHO
00001IaTh U U3JIaraTh MaTepuall, He JIOMycKas OMHOOK.

«3a4dreHo (Xoporo)y,
MOBBIIIEHHBIH YPOBEHB

OOyuaromuiicsi TBEpAO 3HAET NPOrpaMMHBIN MaTepuall, TPaMOTHO H IO
CYLIECTBY H3J1araeT ero, He JOIYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH B
OTBETE Ha BOIPOC, MOXKET MPAaBUIHLHO MPUMEHATh TEOPETHIECKHE TI0JI0-
KECHHUS U BJIaIeeT HEOOXOJANMBIMU YMEHHSIMHU M HAaBBIKAMH TPU BHIMOJI-
HEHWU MPaKTHYECKUX 3aJJaHUH.

«3a4dreHo
(YIOBIETBOPUTEIBHO)»,
IIOPOrOBBIA YPOBEHb

OOyuaromuiicsi yCBOWJI TOJIBKO OCHOBHOM MaTepuall, HO HE 3HaeT OT-
JIENBHBIX JETalel, TOMyCKAaeT HETOYHOCTH, HEAOCTATOUYHO NPaBUIIbHBIE
(GOpMYJIMPOBKH, HapylIaeT MOCIEI0BATEIFHOCTh B H3JIOKEHUH IPO-
TPaMMHOTO MaTepualla M HCIBITHIBACT 3aTPYJHEHUS B BBIOJHEHUHU
NPAaKTUYECKUX 3aJaHUM.

«He3auTteHo
(HEeyIOBIIETBOPUTEIILHO)»
HU3KUH YPOBEHB

OO0yyaromuiicss He 3HA€T 3HAYUTEIHHON YacTH MPOTPaMMHOTO MaTepHa-
Jla, JOMYCKAaeT CYIIECTBEHHBbIE OMIMOKH, ¢ OONBIINMH 3aTPyIHEHUSMHU
BBITOJIHSET IPAKTUUECKUE 3aaHusl, 3a/1a4H.
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4.2.3. KpuTepum olleHKH KOHTPOJIbHBIX padoT

OreHka, ypoBeHb

Ornrcanre KpuTeprueB

«OT1In4HOY, Paborta, BeIMOTHEHHAS TOJTHOCTRIO 0€3 OITHOOK U HEJOUYETOB
BBICOKUU YPOBEHB
«Xopo1uio, Pabota, BBITOTHEHHAS TIOTHOCTHIO, HO MPH HAJIMYWHU B HEl He Oosee

TTOBBIIIICHHBIIN YPOBEHb

ONHOW HerpyOoil OmMOKM W OIHOTO HeJo4yeTa, He OoJee IBYX
HEJI0YETOB

«Y NOBIETBOPUTEIHLHOY,
MIOPOrOBBIA YPOBEHb

OOyuaromuiicst MpaBUILHO BHIIOIHWI HE MeHee 2/3 Bcell paboThl nin
moryctun He Ooyiee omHOW TpyOoil OommOKM W JBYX HEIOYETOB, HE
0oJjee oHOI rpy0oil 1 0THOM HEerpyOoi OMHUOKH

«HeynoBneTBOpUTENBHOY
HU3KUN YPOBEHb

OOy4arImuiics MPaBUIBHO BBIOJIHEHO MeHee 2/3 Bcel paOoThI

4.2.4. KpuTepuu olleHKH YCTHOI0 ONpoca

OLueHKa, ypOBEHb

OnucaHue KpuTepuen

«OTIaHOY,
BBICOKUW YPOBEHb

BricTaBnsercs, ecau OOyYaloUIWiCs TOCTEIOBATENLHO, YETKO, CBSI3HO,
000CcHOBaHHO W 0€30MMO0YHO W3NaraeT y4eOHBI MaTepuai; I1aeT OTBET B
JIOTHYECKOH TOCIEN0BATEIBHOCTH C UCTIONB30BaHUEM MPUHATOW TEPMHUHO-
JIOTUH; TIOKa3bIBA€T INOHMMAHUC CYHIHOCTHU pacCMaTpUBACMBIX HOHSITI/II\/'I,
SIBICHUM M 3aKOHOMEPHOCTEW, TEOpHil, B3aUMOCBSI3€H; YMEET BBIACIATH
TJIABHOE, CAMOCTOSATENIHO OATBEPKAATh OTBET KOHKPETHBIMH IIPUMEPaMHU,
(hakTaMu; CaMOCTOSTEIBLHO aHATU3UPYET U 0000IaeT TCOPETUICCKHUI Ma-
Tepua; cBOOOTHO yCTaHABIMBAET MEXKIIPEAMETHBIE (HA OCHOBE paHee NpH-
0OpEeTeHHBIX 3HAHWI) ¥ BHYTPUIIPEIMETHBIE CBSI3W; YBEPEHHO M OE30IIH-
60‘IHO MNPUMCHACT IOJYUCHHBIC 3HAHWA B PCHICHWU HOBBIX, paHEC HC
BCTpCUABHIMXCH 3a/Jad; pallMOHAJIbHO MCIOJIB3YCT CIIPABOYHBIC MAaTCPUaAJIbI,
y4eOHUK, JONOJHUTEIBHYIO JIUTEPATypy, HIPUMEHSET YIOPSIOUYEHHYIO CH-
CTEMY YCIIOBHBIX 0003HAUYCHUH NPU BEJICHUH 3aIUCEH, CONMPOBOKIAIOIINX
OTBET; AOITYCKACT B OTBETC HCAOYCThI, KOTOPHIC JICTKO UCIHPABJIACT 110 TPEC-
OOBaHMIO [TPETIOIABATEISL.

«Xopo1io,
TOBBIIIICHHBIN YPOBEHB

BeictaBnsiercst, ecnu o0y4aromuiics MOKa3bIBaeT 3HAHUE BCETO M3y4YeH-
HOT'O y4eOHOI'0 MaTepualia; 1aeT B OCHOBHOM IPaBUIIBHBIA OTBET; yuel-
HBIM MaTepuan u3jlaraeT B 00OCHOBaHHOHM JIOTMYECKON MOCIeI0BaTeNb-
HOCTH, IIPH 3TOM JIONTyCKaeT OJHY HerpyOyro omuOKy mim He OoJiee IBYX
HEAOYCTOB B MCIIOJIBb30BAHMU TCPMUHOJIOTUA yqe6Horo nmpeamMeTa, KoTo-
pble MOXKET UCIIPABUTh CAMOCTOSATEIBbHO; aHAIN3UPYET U 0000IIaeT Teo-
peTrndecKkuil MaTepual; coOM0aaeT OCHOBHBIE IIPAaBUIIA KYJIbTYpPhl YCTHON
peun; IPUMEHSET YHOPSIIOUCHHYIO CUCTEMY YCJIOBHBIX 0003HAYEHUH ITpH
BEJICHHUH 3aIKCeH, COMPOBOXKAAIONINX OTBET.

«Y TOBIIETBOPUTEIBHOY,
IIOPOrOBBIA YPOBEHb

BricTaBisercs, eciii 00yJaronuics: 1eMOHCTPUPYET YCBOSHHE OCHOBHOTO
CoJlepKaHusl y4eOHOro MaTrepuaia, UMeeT MPOoOelbl, He MPENsSTCTBYIONINE
JANIbHEHUIIIEMY YCBOEHHUIO Y4eOHOro Marepuajia; MPUMEHSET MOJydYeHHbIS
3HaHHUS [IPU OTBETE HA BOMPOC, aHAJIM3E MPEJIOKEHHBIX CUTYaIUil 1Mo 00-
pasily; JOMycKaeT OMIMOKA B HWCHOJb30BaHUHM TEPMUHOJOTHMH y4eOHOTO
MpenMeTa; IMOKAa3bIBaeT HEMOCTATOYHYH C(HOPMHUPOBAHHOCTH OTHEIBHBIX
3HaHUH W YMEHHU; BBIBOJIBI U O0OOIICHUS apryMEHTUPYET €1abo, I0IMmycKa-
€T B HUX OIIMOKY; 3aTPYyIAHSIETCS MPHU aHAIM3e U 0000IIeHNN yueOHOTO Ma-
Tepuaa; JaeT HEIIOJIIHbIe OTBETH Ha BOMIPOCHI MPENOaBaTEeNs WM BOCIIPO-
M3BOMT COJEP)KAHUE paHee MPOUYUTAHHOIO Y4eOHOro TEKCTa, C1abo CBs-
3aHHOTO C 33JIaHHBIM BOIIPOCOM; HCIIOJIB3YET HEYIOPSI0UYECHHYIO CHCTEMY
YCIIOBHBIX 0003HAYCHHUI MTPU BEJCHUH 3aITUCEH, COMPOBOXK/IAIONIUX OTBET.

«Hey,I[OBJ'IGTBOpI/ITeJ'H:HO»,

BBICTaBH}IeTC}I, CCJIN 06yqa}0mnﬁca: HC PACKPLLJI OCHOBHOC COJACPIKAHUC
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HU3KUH YPOBCHD yueOHOTo MaTepuaa B MpeaesiaX MOCTaBJICHHBIX BOMIPOCOB; HE YMEET MPH-
MEHSITh UMEIOIIIECs 3HAHUS K PENICHUI0 KOHKPETHBIX BOIIPOCOB U 3324 10
o0pasily; JOomycKaeT B OTBeTe Oosiee OBYX TpyObIX OHMIMOOK, KOTOpBIC HE
MOJKET UCTIPABHUTH JAXKe MPH MOMOIIH 00YJIAIONIMXCS U TPETOAaBaTENs.

4.3. Oueﬂoqnme cpeacTBa 1Jisl NPOBECACHUA TEKYIIEro KOHTPOJIsA YCIIEBA€EMOCTH

TecToBblE 3aJaHUA
1.371eMEeHTOM MHOKECTBA HaTypaJIbHBIX YUCEII ABJIACTCA. . .

) V7
(?) 0
(1) 173
(?) -2

2. Yucno 2,1 npuHaAIeKUT MHOXKECTBY. ..
(DB={p|lbcz, —2<b<3}
(?)A={alaeN, 1<a<10}
(MWC={clceR, —3<c<26}
DD={d|deQ, d<2}

3. JlaHbI KOMIUIEKCHBIE uKcia Z, =1 — 2i, 22 =4+ 2i, Torna 321—222 paBHO...

o
() -5 —10i
(?) —-s5-—2i
(?) —1—si
(?)11—2i
1

4. Beryucnure: —15-81Z -19.

IIpaBuabHbIi oTBeT: — 64
3

5. Beraucnure: 255 -0,25.
IIpaBuabHblii oTBeT: 124,75

6. Berancimre: 109, 0,04+ 210g, 5.

IIpaBuabHbIi oTBeT:(

7. Jlana ¢ynkuus y = In(x? —5x + 6) +3. Torga ee o0nacTbi0 3HAYEHHMH SABJIAETCA
MHOXECTBO. ..

(?) [-55+00)

(?) (—0;2) U (3;+)

(?) (/6 + B;+0)

(1) [3;+00)

8. Borunciiure  16°°09:10

(1)10

()4
(2)0,5

()2

9. Pemnte ypaBuenue 10gz(2x-1) = -3
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IIpaBuiabHblil 0TBET:9/16

1
10. Pemnte ypaBuenue 27 % = —

IpaBuiabHblil 0TBET:7/3

1Iog34
11. Berunciure 372

IIpaBujbHbBIH 0TBET:2
1
> —
8

2x+1
12. Pemute HepaBeHCTBO 87"

IIpaBuabHbIH oTBeT: X > —1

13. Pemnre HepaBenctBo  1004(7 - X) < 3
IIpaBuiabHbIi oTBeT: X> —57,x <7

14. Pemure ypaBHenue 72 —-147%=5
IIpaBuiabHBIH OoTBeET: -1
-1

15. JIns npoGHO-paroHanbHON QYHKIIUU ¢ x4 2x TOYKOM pa3phiBa SABIACTCH. ..
(?)x=2
M) x=1
(H x=0
(7)x=3
813X

{im
16. 3nauenue npexena * 0 4x paBHoO. ..
(?)0
(?)1/4
()1
(1)3/4

17. Haittu yrnoBoii kodQdHIMEHT KacaTeabHON K KpHBOil Y=X? -4 B Touke, abcIucca Ko-
TOpOi paBHa 2

()4

(M12

()8

()0

3,42

18. 3akoH IBMKEHHUS MATEPUAIBHON TOUYKH UMEET BHJL S(t)=t"+t +t, rae S(t) — xo-
OpIMHaTa TOYKM B MOMEHT BpeMeHH t. Toraa yckopeHue TOYKM B MOMEHT BpeMeHu t = 1 pas-
HO...

(?)6

()8

(7)5

(?)3

19. B kakoi MOMEHT BpPEMEHH CKOpPOCTb TOYKH, JIBWXKYIIEWCS IO 3aKOHY
S(t) =t* —4t +5 pasua 07

M2
M1
()8
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()0

20. 3anonauTe nponycku: Ecnu mocneaoBaTenbHOCTD ..., TO OHA......
(? )MOHOTOHHA; CXOUTCS

(?) cxomuTcs; orpaHnYeHa

()MOHOTOHHA M OTpaHUYEHA; CXOUTCS

(?) orpanunueHa; CXOAUTCS

21. IlocmenoBarenbHOCTh 3aJaHa  PEKYPPEHTHBIM  COOTHOLIEHHWEM &, =&, 8, 4;

a, =-2,a, =1. Torga 4eTBepTHIil WiIeH STOH OCIEIOBATEILHOCTU (3 PABEH...

(?)5
(1)-2
(7)2

(?) 6

. . 6—x—2x2
22.Haiitu npenen lim —————
x——2 3x24+11x+10

IIpaBuabHbIH OTBET: -/

o . 6—x—2x2
23. Haiitu ipenen lim —————
x—00 3x2+11x+10

IpaBuabHbIii oTBET: -2/3

24. HaiinuTe 3HaueHHE MPOM3BOAHON QyHKIMU Yy = e* B Touke Xo = 0
IIpaBuiabHblii oTBeT: 1

25. Berynciute 3Ha4€HHE IPOU3BOAHON GYHKIMKH y = SiN X —2x B To4ke xo = 0.
I[IpaBuabHbIi 0TBET:-1

26. B crane 50 kopoB. 13 Hux 15 xopoB 1-it mopozpl, ocTanbHbie — 2-i moposl. Haiinure
BEPOSITHOCTH TOT'0, YTO CIY4YaiHO BHIOpaHHAs Ha CTa/la KOPOBA OKaXKETCs 2-i MOpOIbI.

(7)0,4
(7)0,5
(7)0,6
(10,7
(7)52
27. YCTaHOBHUTE COOTBETCTBUE MEXY (QDYHKIMSIMH U XapaKTEPUCTUKAMH 3THX QYHKLHUH.
DyHKIUHA XapaKTepuCTHKH
A. y=2x—3 1. ®yHKIMS BO3pacTaromas
B. y=x*—x+2 2. @yHKIMs yObIBaroIas
B. y=4x—x° 3. OyHKIMS UIMEET TOYKY MUHUMYyMa
I'. y=5-3x 4. @yHKIMSA UMEET TOUKY MaKCUMyMa

IIpaBuabHbIi oTBeT: A-1, b-3, B-4, -2

28. YCTaHOBHTE COOTBETCTBHE MEXIY (YHKIHSIMHU W XapaKTEPUCTHKAMH 3TUX (YHKIUH
Ha oTpeske [2; 7].

DOyHKIUH XapaKkTepuCcTHKH
A. y=15-Tx 1. ®ynKus Bo3pacTaeT Ha oTpeske [2; 7]
b. y=—x*+6x—10 2. @yHKuus yObIBaeT Ha oTpeske [2; 7]
B. y=x*—5x+7 3. OyHKIMS IPUHUMAET OTPULATENBHOE 3HAYE-
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HUE B KQXJI0U TOUKE oTpe3ka [2; 7]

I'. y=12x-25 4., OyHKIMS TPUHUMAET MOJI0KHUTEIIBHOE 3HA-
YeHUE B KAKJ0M Touke oTpe3ka [2; 7]

IIpaBuabHbIii oTBeT: A-2, b-3, B-4, I'-1

29. YcTaHOBUTE MMOCIIEIOBATEILHOCTh MACC BEJIMYUH 110 BO3PACTAHUIO
1. Macca ¢pyTOoabpHOTO Msua

2. Macca nox/1eBoii Karuiu

3. Macca B3pocioro 6eremMora

4. Macca cTupaiabHON MaIINHbI

IIpaBuabHbIii oTBeT: 2,1,4,3

30. YcTaHOBUTE TOCIEIOBATEIHFHOCTD IUIOIIA/ICH BEIMYUH 110 BO3PACTaHHUIO
1. ITnomaas O0aaKoHA B YKUIOM JOME

2. [Inomanp Tapenku

3. [Inomans Jlagoxkckoro ozepa

4. I1nomaab 0OTHOM CTOPOHBI MOHETHI

IIpaBuabHbli oTBeT: 4,2,1,3

YcrHbli onpoc

1. Yto takoe 0ObIKHOBEHHAs JIpo0Ob? 3anmuch 0OBIKHOBEHHOU JIpoOu. OCHOBHOE CBOWCTBO
npo6u. [IpuBecTr mpuMepHI.
2. CrnoxeHue U JelieHne OOBIKHOBEHHBIX JIPOOCH ¢ pa3HbIMH 3HaMeHaTelsIMu. [IpuBectu

IIPUMEPBL.

3. YMHOXEHHE U BBIYMTAHUE OOBIKHOBEHHBIX JIp0oO€i C pa3HbIMHU 3HaMEHATENISIMHU.
IIpuBecTu mpuMepsL.

4. Yto Takoe AecaTUYHas ApoOb? 3anuck AecaTUUHON ApoOu. [IpuBectu npumepsl.

5. CnoxxeHue M JiejIeHue JecsITUUHbIX Apooei. [IpuBectu mpumepsl.

6. YMHO)XEHHUE U BBIYUTAHUE IECATUUHBIX Jpodeit. [IpuBectu npumepsl.

7. Yto Takoe anredpandeckas 1po0s. [IpuBectr mpumepsl.

8. OcHOBHOE CBOHCTBO anreOpanyeckoit 1po6u. [Ipusect npumepsl.

9. Cnoxenue u neneHue anredpandeckux apoodeit. [lpusectn mpumepsl.

10.
11.

BrrunTtanue n ymMHOXKeHUe anredpandeckux apooei. [Ipusectu mpumepsl.
UYro Takoe cTeneHb ¢ HaTypalbHbIM Moka3areneM? CTeneHb MONI0KUTEIbHOrO YKcia

¢ moObM moka3aTteneM. CTeneHb OTPHULATENILHOIO YHCIIAa C YEeTHhIM NokaszareneM. CTeneHb
OTPULIATENILHOTO YKCia C HEYETHBIM Noka3aresneM. [IpuBecTy npumMepsl.

12.
13.

CBolicTBa CTEINEHN C LIeNbIM NToKa3areneM. [Ipusectu npumepsl.
Uro Ttakoe ypaBHeHue? Kopuu ypaBHeHus? UTO 3HAUUT pPELIUTh ypaBHEHUE?

[TpuBecTH npuMepsl.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

26
27

AnroputM pemieHus ypasHeHui. [IpuBect npumMepsl.

Anroputm pereHust [podHoro ypaBHeHus. [IpuBectu npumepsi.
KBanpatuslit kopeHb. ApudmeTnyeckuil KBapaTHbIi kopeHsb. [IpuBecTu npumepsl.
CBoiicTBa apupMeTHUECKOro KBaJpaTHOro KOpHs. [IpuBecTn mpumepsl.
VpaBHeHHe X2 = a ¥ ero KOpHH. [IpHBeCTH IPHMEpEI.

CaolicTBa KBagpaTHbIX KOpHEH. [TpuBectu mpumep.

Ky6uuecknii kopens. [IpuBecTu npumepsl.

Jaiite onpenenenne YucIoBON QyHKITUH.

UYro Takoe aprymeHT QpyHKIUN?

UYro HazbIBaeTcs 00JIACTBIO OnpeaeeHust PyHKIuu?

Urto Takoe 06sacTh 3HaUCHUS HYHKIIUNA?

UYro HazbIBaeTcs rpagukoM GyHKIHUN?

Kaxue npeoOpazoBanus rpagukoB ¢yHKIMi Bbl 3HaeTe? [lepeunciute.
Haiite onpenenenue 4€THON PyHKINU.
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28. Kakast pyHKIMS Ha3bIBAETCSI HEYETHOM?

29. HazoBute ocobeHHOCTh rpaduka 4ETHOM (QyHKIMH.

30. KakoBa ocobeHHOCTh Tpaduka HeUETHON DYHKITHH?

31. Kakast pyHKIMS HAa3bIBAETCS IEPHOAMYECKON?

32. Kakas (pyHKIHS Ha3bIBAETCS BO3paCTaloIIel Ha MHOXecTBe P?

33. Kakas ¢yHKIus Ha3pIBaeTcs yObIBaroleil Ha MHOXecTBe P?

34. Kakast Touka Ha3bIBA€TCsI TOYKOW MUHUMYyMa (QyHKITUN?

35. Kakast Touka Ha3bIBaeTCsS TOUKOM MakcCUMyMa (pyHKIUU?

36. Kak Ha3pIBatOTCS TOYKK max u mMin?

37. ChopmynupyiitTe onpeaeneHue Jorapudma, OCHOBHBIE CBOWCTBA JIOrapru(MOB.

38. Urto Takoe panuaHHas Mepa yria?

39. ChopmynupyiiTe OCHOBHBIC TPUTOHOMETPHUECKHUE TOKICCTBA.

40. Pemrenre mpoCcTeHIMX TPUTOHOMETPUYCCKHI YpaBHCHUM.

41. JlaiiTe ompepaesieHUE MPOU3BOAHON (DYHKIMHU, CHOPMYIUPYHTE OCHOBHBIC IMpaBUIIA
nuddepeHIpoBaHHUS.

42. YpaBHEHUE KacaTeIbHOH K TpaduKy () yHKITHH.

43. CopmynupoBaTh CBOMCTBA MapajuieIenune1a

44. Jlats onpenenenue Terpasapa. Ha3BaTe ero 3jeMeHTHI.

45. Jlate onpenenenue napauienenumnena. Ha3sats ero 3neMeHTHI.

4.4. OueHo4Hble CpeaCcTBa /s IPOBeAeHHUsI IPOMEKYTOYHOM aTTecTAlNU
Bonpocs! pus fu¢pepeHupoBaHHOIO 3a4eTa

1. Llenble ¥ panoOHaIbHBIE YUCIIA.

2. JleficTBUTENbHBIC YHCIIA.

3. IlpubnmxeHHble BBIYUCICHHUS.

4. KoMIekcHble yucia.

5. Apudmernyeckue ornepannuy HaJl KOMIIJIEKCHBIMU YHCIIaMHU.

6. OG6macte ompeneleHnuss W MHOXKECTBO 3HAYeHMH; rpa@uk (yHKIUHU, MOCTPOEHUE
rpaduKoB QYHKIUH, 3aJaHHBIX PA3TUYHBIMU CIIOCOOAMHU.

7. Ob6nacTh ornpeaeneHus U 00J1acTh 3HaYeHU 00paTHON (YHKIIUH.

8. I'papux obpaTHOI PyHKIMH.

9. KopeHb n-oii CTeTICHH.

10. KopHu HaTypaJlbHOW CTETIEHU U3 YUCla U UX CBOMCTBA.

11. TIpeo6pazoBanre UPPALMOHATBEHBIX BHIPAKCHHI.

12. Crenenu ¢ panioHaJIbHBIMU ITOKA3aTENIIMU, UX CBOMCTBA.

13. IIpeoOpa3oBaHue CTENEHHBIX BBIPAKEHHI, UCTIONIB3YS CBOMCTBA CTETICHEH.

14. Crenenu ¢ 1eHCTBUTENbHBIMU MTOKa3aTEIsIMH, UX CBOMCTBA.

15. Jlorapudm. OcHOBHOE J0rapuPMHUECKOE TOXKIAECTBO.

16. JlecsaTHuHBIE U HaTypaJIbHBIE JIOTapU(PMBI.

17. IlpaBuna nercTBHii ¢ morapudmamu.

18. Onpenenenue nokasareabHON QYHKIMH, ee CBOICTBA U rpaduk.

19. Onpenenenus gorapudmudeckoid GyHKIINU, €€ CBOWCTBA U TpadUK.

20. PemenHue mnpocTeHIINX MMOKA3aTeNbHBIX U JIOTapU(PMHUUYECKHX YpaBHEHUH H
HEPaBEHCTB.

21. CnoxeHue U BIYMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha yucio. KoMrianapHble
BEKTOpA.

22. KoopanHaThl TOYKH U KOOPAMHATHI BeKTOpa. CKaIsipHOE POU3BEACHUE BEKTOPOB.

Bonpocs! aus 3k3amMeHna
1. IIpenen nocnenosarensHocTy. [Ipenen pynkuuu.
2. [TonsTHE O MPOU3BOAHON (PYHKINH, €€ T€OMETPUIECKUNA U PU3MUECKUI CMBICI.
3. IIpou3BOIHBIE CYMMBI, PA3HOCTH, IPOU3BEICHUS, YACTHOTO.
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4. TIpon3BoIHBIE OCHOBHBIX DJIEMEHTAPHBIX (DYHKITHIA.

5. YpaBHeHHE KacaTeNbHOM.

6. Bo3pacTtanue u yObiBaHHE QYHKIHUU. DKCTPEMYMBI (QYHKIIHH.

7. MOHOTOHHOCTb, Y€THOCTh, HEYETHOCTh (PYHKITHH.

8. Bropast mpou3BojHasi, €e TeOMETPUUYECKUI U (PU3NIECKUIA CMBICIL.

9. IlpumeHeHne MPOU3BOAHOM K MCCIIEJOBAHUIO (DYHKUUI U MOCTPOSHHIO TPahuKOB.

10. IIpumeps! MCHOIB30BAHUS MTPOU3BOAHON JUISI HAXOXKAECHUS HAWJIYYIIEro pelieHus B
IIPUKJIAIHBIX 3a]a4ax.

11. TlepBooOpa3Has, MpaBUIO0 HAXO0XKICHHS, OCHOBHOE CBOMCTBO IMEPBOOOPA3HOIA.

12. HeomnpeeneHHbIN 1 ONPEICICHHBIA U MHTETPaJl.

13. ®opmyna HeroTrona—JleitOHuma. Beraucnenue nHTerpaios.

14. TlpumeHeHue onpeIelIeHHOr0 HHTETpalla AJis HaXO0XACHUS IIJI01AA1 KPUBOIMHEWHOMN
Tparnenuu.

15. OcHOBHBIEC IOHATHUS KOMOMHATOPUKH.

16. 3agaun Ha MOJICUET YMCIIA Pa3MELICHUH, IepecTaHOBOK, COYETaHHH.

17. CoObiTHE, BEpOATHOCTH COOBITHSI, CIIOKEHUE U YMHOXKEHHE BeposiTHOCTEH. [loHsTHE
0 HE3aBUCUMOCTH COOBITUH.

18. IlpencramieHue NaHHBIX (TaONUIBI, JUArpaMMBbl, TpapuKH), BBEIOOpKA, CpeaHee
apudmeTHueckoe, Meauana, Mmoja psja. [lonstue o 3ajauax MaTeMaTU4EeCKOM CTaTUCTUKU

19. Pammannas mepa yriia.

20. CuHyc, KOCUHYC, TAHT€HC U KOTAHI'€HC YHUCIIa.

21. OCHOBHBIE TPUTOHOMETPUUYECKHE TOKAECTBA.

22. ®opmynbl IpUBEICHUS.

23. CuHyc ¥ KOCHHYC JIBOWHOTO YTJIa.

24. ApKCHHYC, apKKOCHHYC, apKTaHT'€HC YHUCIIa.

25. [lpocTeiinye TpUroHOMETPUIECKHE YPaBHEHUSI.

26. Tpuronomerpuueckue QyHKINHU, X CBOICTBA U IpadUKH.

27. B3zanMHO€ pacIoyio’KeHHe MPSIMBIX U IMJIOCKOCTEH B IIPOCTPAHCTBE.

28. [Ipusma. Ilpsamas u HakIoHHas npusMma. [IpaBunbHas npusma.

29. TMapamnenenuren. Kyo6.

30. [Mupamupa. IpaBunbHas nupamuaa. Y cedeHHas nupamuaa. Terpasap.

31. HunmuHap v KoHyC. Y CEYeHHBINH KOHYC.

32. lllap u cdepa, ux ceyeHus.
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IMpuioxenue 1

JIMCT nepruoanYecKux MpPoBepoOK padoveil MporpaMmal
H MH(OPMAIHS 0 BHECEHHbIX M3MEeHEHHAX

JlomKHOCTHOE JHIIO,
MIPOBOJIUBIIIEE MTPO-
Bepky: ©.1.0.,
JOJKHOCTh

Hara

[TorpebHOCTH
B KOPPEKTUPOBKE
yKa3aHHUEM COOTBET-
CTBYIOLIHMX Pa3JIEIOB
paboueii mporpammbl

WNudopmanus o BHECEHHBIX
M3MEHEHUSIX
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