rocyaapcTBeHHOE OHOMKETHOE NPodecCHOHANBHOE 00pa3oBaTENbHOC YUPEKICHHE
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[penMeTHas LUKIOBAA KOMUCCHS
«BrInyckao1as CTyJEHTOB Ha TOCYAAPCTBEHHYIO HTOTOBYIO aTTECTAIIMION

R

S U U A 1
Qgﬁ:tcwou“‘:, N
rb‘\?“ wh KOagg 00 T %
o \@0&“?—" 084 1., 'o‘_,_ -?-" -
&G il o e,

¥}
P

PABOYASI IIPOTPAMMA YYEBHOW JACIUTIIMHBI
OY .11 MATEMATHUKA

s peanuzaiuu [porpamMmel HOATOTOBKH CHISLMAIMCTOB cpenero 3sexHa (IIIICC3)
0 CIENHaNbHOCTH
22.02.06 CrapoyHoe NpOU3IBOACTBO
Ha 6a3e OCHOBHOIO 0011ero 00pa3oBaHus
(TexHONMOrMYEcKuii mpoduns mpodecCHoHATEHOrO 06pa3oBaHKs)
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Pa6ouas nporpamma o61eoGpazosatensHol aucuumiaae OV/1.11 Matemarika pa3paboraHa Ha OCHOBE:

e (DejepalbHOr0 TrOCYNAPCTBEHHOTO OOPA3OBATENBHOTO CTAHNAPTa CPEAHETO MPODECCHOHAIBHOIO
o6pasoBanms 10 crempansHOCTH 22.02.06 Ceapouroe mpoussoactso (Ilpukas MunobpHayku Poccuu ot
21.04.2014 r. Ne360, 3apeructpuposan B Musiocre Poceun 27.06.2014 N 32877).

e (elepanbHOro TOCYJaPCTBEHHOTO OGPa3OBATENBHOIO CTaHAApTa CpeAHero OGIIero obpasoBanus
(npuka3 Muno6puayxu P® ot 17 mas 2012r. Ned13 (3apeructpuposan B Munrocte Pocenu 7 woHa 2012 r. N
24480).

o ®@enepansHOll  06pasoBaTeNbHON — mporpaMmbl  cpeasero  obmero  oGpasosaHua  (ITpukas
Munnpocsewenus Poccun ot 18.05.2023 Ne 371 "O6 yreepxaeHnn denepanbHO 00pa3oBaTeNbHON NPOrpaMMsI
cpenuero obuiero odpasopanus™).

‘ e [lIpukaz MunucrepcTsa o6pasosauus T Hayku PO ot 05 asrycra 2020r. Ne885/390 «O mpakTirdeckoi
HOATOTOBKE 00Y4AIOIMIHXCAY.

e Jlpukas MunucTepcTBa mpocBemenus Poccumiickoli ®enepauuu ot 27.12.2023 Ne 1028 «O BHeceHnn
M3MeHeHUI B HEKOTOphle mpUKashl MuHHMCTepcTBa OOpasoBaHms u Haykd Poccuiickoit denepauun M
MunucrepcTBa npoceelieHHa Pocculickoit  ®epepannd, Kacarolmuecs dbenepaibHBIX  [OCYAAPCTBEHHBIX
0Gpa30BaTENBHBIX ~ CTAHIAPTOB OCHOBHOrO OOLIEro 00pa3’oBaHMs M CPEIHEro  OOILIero o0pa3oBaHus»
(3apeructpuposad 02.02.2024 Ne 77121).

o IlpumepHoit paboueli mporpamMbl 00IEOGPa3OBATENBHOM —MCUMIUIMHBL  «MaremaTuka» g

npoheccHOHATLHEIX 00pasoBaTelbHbIX opranusanuii (ot 30.11.2022 r.).

o PexoMeHganuM II0 pealusauuu cpemHero obmero o0pasoBaHuMs B HpeliefiaX  OCBOCHHUA
06pa3oBaTeNbHOM NPOrPaMMBI CpeIHETo NPOdeCCHOHaNBHOr0 06pasoBanus (mucbkMo MuHIpocsemenus Poccun oT
01.03.2023 Ne05-592).

e Vye6roro mmasHa II[ICC3 no cmenmansHocti 22.02.06 Cpapo4yHOe MPOM3BOJCTBO, YTBEPKAEHHOTO
IMPEKTOPOM KoJute[ka 28 mapra 2024r.

o TlonoxeHus 0 NOpsAAKe paspaGoTKH ¥ OGHOBNCHMA OCHOBHBIX 00pa3oBATENbHBIX NPOTPaMM CPEIHETO
npogeccuoransHoro o6pasosanus B ['BIIOY «llepMckuil MOMUTEXHUMECKUH KOIUIE K HMEHH H.T". CnaBsinoBa» (OT
01.10.2021).

B IporpamMMy BKIIIOYEHO CONEPKaHME, HAIPABICHHOE Ha (OPMUPOBAHME Y CTYASHTOB 00Pa30BATENbHBIX
PE3YIBTATOR, HEOOXOMUMBIX [/ Ka4EeCTBEHHOTO OCBOEHMA MPOTPaMMBbl IIOArOTOBKH CHELMAIUCTOB CPSAHEro 38eHa
o crenuanbHocTH 22.02.06 CBapo4HOE NPOU3BOACTBO.

PaccMoTpeHo Ha 3acejaHun

[MpenMeTHOH LUKJIOBOH KOMUCCHH «He BHIITyCKatowas
CTYIEHTOB Ha TOCYJapCTBEHHYIO UTOrOBYIO aTTECTALIUIO)
IMporoxon Ne 10 ot 22 anpesus 2024r.

Ipencenartens [MLIK 7 fﬁfrﬂz E.B. MeHbIlHKOBa

OpobpeHo Ha 3aceJaHUH
[TpenMeTHOH IMKIIOBOH KOMUCCHH «BrImyckaromas
CTYICHTOB Ha roCyAapCTBEHHYIO HTOTOBYIO aTTECTALIUION

[potokon Ne 10 or 22 anpen 4,
[Tpencenarens ILIK C.B. Benpesa

PexoMeH10BaHa K YTBEPKICHHIO
MeToamueckum copetoM I'BIIOY «IlepMckuii nonurexHuyeckuil kostek umenn H.I'. CnagsiHoBay
3axmouenne Meroauueckoro coserta [Iporokon Nel2 ot 08 mMas 2024 .

Pa3spaboTumk:
I'BIIOV «Ilepmckuit monuTexHmdeckuit konnemk umenn H.I'. CnasaHosay
Memoxuna Jliogmuiaa BacuiabesHa, npernogasarens BhCIIe! KBaTU(QUKaIMOHHON KaTerOpUu
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1. MACHOOPT PABOYEM IMPOI'PAMMbI YYEFHOM JUCIHUATIIMHBI
OV /.11 MaTemaTHKka

11 Oo6nacTe npuMeHeHus pado4eil MPorpaMmbl

Pabouast mporpamma obmieoOpazoBarenbHoi yaeoHol muctmuiael OY /.11 Marematuka sIBISIeTCSI 9acThIO
MIPOrpaMMBbI TIOATOTOBKH crienuaniucToB cpennero 3seHa (IIIICC3) Ha 6a3e OCHOBHOIO 00IIero o0pa3oBaHus U
Ipe/iHa3HavYeHa ISl M3y4eHUs] MaTeMaTuKu B NpodeccnoHanbHbIX o0paszoBarenbHbIX opranmzamusix CIIO,
peanu3yronx 00pa3oBaTeIbHYI0 MPOrpaMMy CpEIHEro oomero odOpa3zoBaHHs Ha 0a3e OCHOBHOI'O OOIIEro
o0pa3oBaHMs TpPU TOATOTOBKE CIICIIUAIUCTOB CPEIHEro 3BeHa Mo crenuanbHoctd 22.02.06 CapouHoe
IIPOU3BOJICTBO

1.2 MecTo y4eOHOIl TMCHUIUIMHBI B CTPYKType OCHOBHOH mNpodeccoHanbHON 00pa3oBaTebLHOI
MPOrpaMMbI:

Pabouass mporpamma y4eOHOM NIHCIUILIMHA «MaTeMaTHKa» OTHOCUTCS K TPOQHIBHBIM ITUCIHILIHHAM
00111€00pa30BaTEILHON MOATOTOBKH TeXHUYECKOro mpodwis u umeeT kox OY /.11 B cOOTBETCTBHY C yIeOHBIM
IJIAHOM CHEIHUaTbHOCTH MOAroToBKH 22.02.06

1.3 eau u 3a1a4u y4eOHO TUCHUIITIMHBI — TPEOOBAHUS K Pe3yJIbTATAM TPeOOBaHMS K pe3yJibTaTaM
OCBOEHMS TMCUMILIUHBI:

Llenu quctMmIMHbL

1 dopmupoBaHue MPEACTaBICHNI O COLMATBHBIX, KYJIbTYPHBIX U HCTOPHUYECKUX (haKTOpax
CTAHOBJICHUS] MATEMAaTHKU.

2. DopMHUPOBAHKE JIOTHUECKOT 0, AITOPUTMUYECKOT0 U MATEMATUYECKOIO MBIIIUIEHHSI.

3. DopMUPOBAHNUE YMEHUIN IPUMEHSATh NIOIY4YEHHbBIE 3HAHWSI [IPU PELICHUN PA3IUYHbIX 3a/a4.

4, dopmupoBaHue TIPEICTABICHUH 0 MATEMATHKE KaK YacTH OOIIEYEIOBEYECKOM KyIbTYpBbI,
YHHMBEPCAJIbHOM S3bIKE HayKH, IIO3BOJISIFOLIEM OIUCHIBATH U U3Y4aTh PEAJIbHBIEC IPOLIECCHI
Y SIBJICHHUS.

OcBoeHnue coepxanus yaeOHOM AUCIMIUIMHBI «Mamemamuka» 00ecTiedBaeT JOCTHXKEHHE CTYICHTaAMHU
CIEIYIOUINX Pe3yIbTaTOB:

1

JIMYHOCTHBIX:
OVY1.04.J11 —nimuHOCTHBIE PE3yJbTATHI B chepe OTHOILICHUI 00yJatouXcs K cede, K CBoeMy
3JI0POBbBIO, K TIO3HAHUIO CeOsl;
MaTeMaTHKY;
OVY1.04.J12 —nu4HOCTHBIE Pe3yabTaThl B cepe OTHOIIeHUI o0ydaronmxcs kK Poccun kak k
Ponune (OteuectBy);
OVY1.04.JI3 —nmuuHOCTHBIE Pe3yabTaThl B chepe OTHOIICHH 00YyYArONIMXCS K 3aKOHY,
roCyJapcIBY M K FPaKAaHCKOMY OOIECTBY;
OVY1.04.J14 —nmuuHOCTHBIE PE3yabTaThI B chepe OTHOIICHHH 00YUArOIMXCS C OKPYKAIOIIUMU
JFO/IBMU;
OVY1.04.JI5 —muuHOCTHBIE Pe3yabTaThl B Chepe OTHOLICHUH 00YYaIOIINXCS K OKPYKAIOIIEMY
MHUpY, KUBOU NPUPOJIE, XYIA0KECTBEHHON KYJIBTYpE;
OV /1.04.J16 —mu9HOCTHBIC pe3yABTATHI B Chepe OTHOMICHUH 00YJIAFONIIXCS K CEMbE U
pOAUTENSIM, B TOM YHCJIE ITOANOTOBKA K CEMEUHOM KU3HU;
OVY1.04.J17 —muuHOCTHBIE PE3yAbTATHI B Chepe OTHOLICHUs 00yJaOIINXCs K TPYAY, B chepe
COIMATbHO-3KOHOMHWYECKUX OTHOILICHNUI;

OV /1.04.JI8 —mrmaHOCTHBIE pe3ylbTaTh B chepe PH3UIecKOoro, ICHXOIOTHIECKOro,
COIMAJIBHOTO M aKaIeMHYIECKOT0 O1aronoydus 00yqaromuxcs.

MeTanpeaMeTHBIX:

OV /1.04.M1 —yMeHHEe caMOCTOSATEIEHO ONPENEIATD HEeNH NeATETFHOCTH U COCTABIISATH IDIAHEI
JIEATENIbHOCTH; CAMOCTOSTENILHO OCYIIECTBIISITh, KOHTPOIUPOBATH U KOPPEKTHPOBATH
JIeATENLHOCTD; UCTIONh30BATh BCE BO3MOXKHBIE PECYPCHI IS JOCTHXKEHHUS TIOCTABIICHHBIX IeIeH
Y peasn3alivy [UIAHOB JIeITeIbHOCTH; BBIOUPATh YCIICITHBIC CTPATETUH B PA3THYHBIX
CHUTYaIIUsX;

OV ]1.04.M2 —yMeH¥me IPOAYKTHBHO OOIIATHCS M B3aUMOACHCTBOBATH B IIPOIIECCE COBMECTHOM
JICATENbHOCTH, YYUTHIBATh MO3UIMU APYTUX YIACTHUKOB JEATENLHOCTH, YPHEKTUBHO
paspemaTh KOH(PIUKTEHI;

OY1.04.M3 —BnasieHre HaBBIKAMH ITO3HABATEIHHOMN, yIeOHO-HCCIIEI0BATENbCKOM M IPOSKTHON
JeSITeTbHOCTH, HABRIKAMH Pa3peleHus MpodIieM; CIIOCOOHOCTh M TOTOBHOCTB K
CaMOCTOSITETFHOMY TIOMCKY METOJIOB PEIICHHUS MPAKTHYESCKIX 33129, IPUMEHECHHUIO Pa3THIHBIX
METOOB IIO3HAHUS,




OY 1.04.M4—TOTOBHOCTb H CIIOCOOHOCTH K CaMOCTOSITENbHOW HH(OPMAIIIOHHO-
TI03HABATENbHOH JEATebHOCTH, BKIIOYasi yMEHIE OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX
nH(pOpMaNnH, KPUTHYECKN OLIEHUBATh U HHTEPIIPETHPOBATh HH()OPMALIHIO, IOIy4aeMyIo U3
Pa3IMYHBIX HCTOYHUKOB;

OV ]1.04.M5—BnageHue A3bIKOBEIMHU CPEICTBAMU: YMEHUE SCHO, JIOTMYHO M TOYHO U3JIaraTh
CBOIO TOUYKY 3pPEHHSI, UCIIONB30BaTh a/IeKBaTHBIE SI3BIKOBBIC CPEJICTBA;

OY 1.04.M6 —BnasieHre HaBBIKAMH TI03HABATENLHON peIIeKCHH KaK OCO3HAHUSI COBEPIIAEMBIX
JEUCTBUH M MBICITUTENIFHBIX TPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHHH, TPAHHI] CBOETO 3HAHUS
Y He3HAHMS1, HOBBIX ITO3HABATEIbHBIX 33]1a4 U CPEJICTB JIJISI UX JIOCTHIKECHUSL;

OY1.04.M7- neneycTpeMIIEHHOCTb B TIOMCKaX ¥ MPUHSATHN PEIICHU, COOOpPa3UTENbHOCTh U
WHTYHIUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX IPEJCTABICHHH; CIIOCOOHOCTh BOCTIPHHIUMATh
KpacoTy ¥ TapMOHHUIO MUpa.

IMpenmeTHBIX:
OV /1.04.111 —chopMUpOBaHHOCTH MPEACTABICHUN O MAaTEMATHKE KaK YaCTH MUPOBOU
KYJABTYpPBl © MECTE€ MaTEMaTHKH B COBPEMEHHOM IIMBUIIM3AINH, CIOCO0AX ONHMCAHMS SIBIICHUH
peabHOr0 MUpa Ha MaTEMaTHUECKOM SI3BIKE;
OV ]1.04.112—chopMHUpOBAaHHOCTD MPEACTABICHUN O MATEMATHICCKHUX MOHITHAX KaK
BOKHEHIINX MaTeMaTHYECKUX MOJIENSX, TO3BOJISIOIINX ONMCHIBATH M U3y4aTh Pa3HbIE
MPOLIECCHI U SIBJICHUS; TIOHUMaHHE BO3MOXXHOCTH aKCHOMAaTHYECKOT'O MOCTPOCHUS
MaTeMaTHYECKUX TEOpHil;
OV ]1.04.113—BnageHne METOJaMH JJOKA3aTENbCTB U aJITOPUTMOB peIlIeHHs, YMEHHE UX
NPUMEHSTh, IIPOBOANTH IOKA3aTeNIbHbIC PACCYXK/ICHHS B XOJI€ PEIICHHUS 3a/1a4;
OV /1.04.114—BnaneHre craHAapTHBIMUA PUEMAMHU PELICHUS PAallHOHATBHBIX U
HppalOHAJIbHBIX, MOKAa3aTC/IbHbIX, CTCTICHHBIX, TDPUTOHOMETPHUICCKUX y'paBHeHI/Iﬁ u
HEPaBCHCTB, UX CUCTEM; UCITIOJIb30BAHNUE I'OTOBBIX KOMITIBIOTCPHBIX IPOIrpaMM, B TOM YUCIIC 1A
MIOKCKA IYTH PELICHUs U WUIIOCTPALMU PELLIEHUS] yPaBHEHUH U HEPABEHCTB;
OV 1.04.115—chopMHUpOBaHHOCTH MPEACTABICHUH 00 OCHOBHBIX MOHATUSIX MATEMAaTHYECKOTO
aHa/IN3a U UX CBOHCTBAX, BJIAJICHUEC YMEHHEM XapaKTepHU30BaTh MOBEACHNE (QYHKIUH,
UCII0Ib30BaHUE MOYyYEHHbIX 3HAHUM JJIs1 ONMCAHUSI U aHAJIN3a PeajlbHBIX 3aBUCHMOCTEH;
OV 1.04.116—BnageHre OCHOBHBIMH IOHITHAMU O IUNTOCKHX M IPOCTPAHCTBEHHBIX
reOMeTPUYECKUX (UI'ypax, UX OCHOBHBIX CBOMCTBAX; CHOPMUPOBAHHOCTH YMCHUS
pacro3HaBaTh reoMeTpuueckue GUrypsl Ha 4epTexax, MOAECIAX U B PEalbHOM MHUDE;
IPUMEHEHNE U3y4EHHBIX CBOMCTB TeOMETpHUYECKUX (Guryp u GopMyrn s pereHus
TEOMETPUUECKUX 3a/1ay 1 331a4 C IPAKTUUECKUM COJCPIKaHUEM;
OVY 1.04.117—cchopMHPOBAaHHOCTD NPEICTABICHUIA O TIPOLIECCAX U SBJICHHUSIX, UMEIOLIHMX
BEPOSTHOCTHBIN XapaKTep, CTATUCTHYECKUX 3aKOHOMEPHOCTSIX B PEaIbHOM MUPE, OCHOBHBIX
MOHATHAX AJIEMEHTAPHON TEOPUU BEPOSTHOCTEH; yMEHUI HaXOIUTh U OLIEHUBATh BEPOSATHOCTU
HaCTYIUIEHHUs COOBITHIH B MIPOCTEHIINX MPAKTUYECKHX CUTYaLlUsIX 1 OCHOBHBIE XapaKTEPUCTUKU
CIIy4alHbIX BEJIUYUH;

OV ]1.04.118—BnaneHne HaBBIKAMU HCIIOIB30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTPaAMM
Opy pemeHun 3aaay, qia crnenuanbHocTd 15.02.04 CrnenwmanbHble MAaIIMHBI U YCTPOWCTBA
Microsoft Excel.

OcBoeHue cofep:kaHus yueOHOH AMcHMIUIMHBI «MaTeMaTHKa» CrHoco0cTBYeT (OPMUPOBAHMIO Y
CTY/IEHTOB YHHBEPCAJIBHBIX Y4eOHBIX AeiiCTBHI.

MOHATHUSA 0 YUCJIC

Conep:xanue Koa VI XapaKkTepuCTHKAa OCHOBHBIX BHIOB AeSITeJIbHOCTH CTY/ICHTOB
o0y4yeHus1 A (Ha ypoBHe y4eOHbIX AeiicTBHIl)
Beenenue OV.04.YA1l | O3HakoMIICHHE C POIBIO MATEMATHKHU B HAYKE, TEXHUKE, IKOHOMUKE,
MH()OPMAMOHHBIX TEXHOJIOTHAX U MPAKTHUECKOH e TETHHOCTH.
ovJ.04.Y]112 O3HaKOMIICHHE C TIETSAMHE U 33/1a4aMH U3yICHUS MAaTEMAaTHKH TIPU
ocoernu ipodeccuii CI10
AJITEBPA
Pa3Burtne OYJ.04YA3 | BrimonHeHue apudMeTHUECKUX ACHCTBHI Hal YUCIIaMH, COUETas yCTHBIE

Y MUCbMCHHBIC TPUCMBI.

OY.04.Y14 | HaxoxxaeHune NpuONMMKEHHBIX 3HAUYCHUH BEIMYMH U TIOTPEITHOCTEH
BBIYHMCIIEHIH (A0COMIOTHOM M OTHOCHTEIBHOIT); CpaBHEHNE YHCIOBBIX
BBIPAYKEHUIA.
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Kophu, crenenu, OovJ.04.Y5 O3HakoMJIEHHE C OHSATHEM KOPHS N-il CTETeHH, CBOMCTBAMHU PaJINKaJIOB
Jorapu¢mel ¥ TIpaBHJIAMU CPaBHEHUS KOPHEH.
OVY.04.Y]16 IIpeoOpazoBaHUe YUCITOBBIX U OYKBEHHBIX BBIPAKCHUM, COMCPIKAIIIIX
panukaisl. BeimonHenue pacueTos 1o hopMyiiam, couepiKarium
pasuKalibl, OCYIIECTBIISST HEOOXOIMMBIE TIOJICTAHOBKU U
peoOpa3oBaHusL.
OY.04.Y17 | OnpeneneHue paBHOCWIBHOCTH BBIPaXKEHUH € paguKanaMu. Pemenne
MppPaLOHAIBHBIX YPaBHEHHH.
OV1.04.Y]18 O3HaKoOMJIEHHUE C TTOHSATHEM CTEIEHH C JCHCTBUTEILHBIM MTOKA3aTEeIIEM.
DopMyIUpOBaHUE CBOMCTB CTEIIEHEH
Berumcienne creneHel ¢ paioHaIbHBIM ITOKa3aTelleM, BBITIOJTHEHHE
TPUKHJIKY 3HAYCHUsI CTETICHH, CDAaBHEHUE CTETIeHEH.
OvV.04.Y19 Pemenue mokazaTenbHbIX YpaBHEHHUI.
OY1.04.Y/110 | IIpeoOpa3oBaHne YNCIOBBIX U OYKBEHHBIX BHIPAKEHHH, COIEPIKAIIUX
CTEIEeHH, TPUMEHSISI CBOWCTBA.
Perenrie npukIiiaiHbIX 33124 Ha CIIOKHBIE TIPOLICHTHI
IMpeoGpazoBanue OV/]1.04.VJ{ 11 | Bemonnenue npeoGpasoBannii BEIpaxeHUH, IpuMeHeHne popmyi,
a.JIreﬁpaH'{ecmle CBA3aHHBIX CO CBOUCTBAMU CTCIICHCU U J'IOFapI/Iq)MOB.
BBIPAKEHMU I OY.04.Y/112 | Pemenue norapuMHIECKIX ypaBHEHHI
®YHKIUU, UX CBOUCTBA U TPAOUKHN
DyHKIHM. OY.04.Y/113 | O3HakoMJIeHHE C MTOHATHEM NIEPEMEHHOM, TIPUMEpPaMH 3aBUCUMOCTEH
IlonsiTue o MeXAy nepeMeHHbIMU. O3HaKOMIJICHHE C OTpe/ieieHHeM (YHKIINH,
HeNnpepbIBHOCTH (dopmynupoBaHue ero. BeipaxkeHue no ¢popmyiie oHOHN epeMeHHON
pyHkuun yepe3 npyrue. Haxoxnenue obiaactu onpeneneHus 1 001aCTH 3HaUCHUH
GbyHKIMN
O3HakoMIJICHHE C IOHATHEM Ipaduka, OnpeaesicHue IPHHAIEKHOCTH
Touku rpaduky pyukiun. OnpeaesneHue no Gopmyse npocrenieit
3aBUCHMOCTH, BHAA ee rpaduka. O3HaKOMJIEHHE C IPUMEPAMH
(YHKLIMOHANBHBIX 3aBUCUMOCTEH B pealibHBIX IPOLIECCaX U3 CMEKHBIX
JMCLUIUIHH.
CpoiicTBa OY.04.Y1 14 | OzHakOMIIEHHE C OKA3aTEIbHBIMH PACCYXICHUAMH HEKOTOPBIX CBOMCTB
pynkuum. JMHEHHOW M KBaApaTHYHOH (QYHKLMMA, TPOBEIECHNE UCCIIEI0BAHMS
I'papuyeckas JUHEHHON, KyCOYHO-JIMHEHHOM, IPOOHO-TMHEHHOI 1 KBaApaTHIHON
HHTEpNpeTaIus. ¢yHKumiA, moctpoenue ux rpadukos. [locrpoenne n yteHne rpaguKoB
IIpumepsbi ¢ynkumii. McenenoBanue GyHKIMN.
(YHKIMOHATBHBIX CocraBiieHue BHI0B (DYHKLUI 110 JaHHOMY YCIIOBHUIO, peLIeHHE 3a]a4 Ha
3aBHCHMOCTeil B 9KCTPEMYM.
peaTbHbIX OVY/1.04.Y/115 | Bemonnenue npeoOpazoBaHuii rpadukoB QyHKIIHH.
npoueccax u
SIBJICHHSIX. OY.04.Y116 | IlpumeHeHHe cBOWCTB (pyHKIMI MPU HCCIEAOBAHUN YpaBHEHHUI U
OGpaTHbIe peLIeHnH 3a1a4 Ha SKcTpeMyM. O3HAKOMIICHHE C TIOHSATHEM CIIOKHOU
pynkuun (yHKIHn.
CreneHHble, OY.04.YA 17 | Berumucnenue 3Ha4eHHH (QyHKIUI 110 3HAUYCHUIO apryMEHTa.
NoKa3aTejbHbIE, OrmpenieneHue MOIOKEHUS TOUKH Ha rpadHke 1o ee KOOpAWHAaTaM 1
Jorapugmuyec Ha000pOT.
KHe U Hcnons3oBanme cBOWCTB (DYHKIMH JUIs CPAaBHEHUSI 3HAUCHUH CTENEeHEH
TPUTOHOMETPUYECK 1 IorapugMoB.
neﬁq)ymcunn. OVY]1.04.Y/118 | IoctpoeHue rpadpukoB CTENEHHBIX, OKA3aTENbHBIX H
Obpatnble JOTapuPMUUECKIX (PyHKIIHH.
TPUTOHOMETPH-
yeckue GyHKIHH OY.04.Y119 | O3nakomiieHHE C TIOHITHEM HEMPEPHIBHOM MEPHOINUECKOM (HYHKIIHH,

(opMyITMpOBaHUE CBOICTB CHHYCa  KOCHHYCA, IIOCTPOSHUE UX
rpaguKoB.

O3HaKOMJICHHE C TIOHATHEM Pa3pbIBHOM NEPHOIMUECKOHN (QYHKIIUH,
(hopMynrpoBaHUE CBOWCTB TaHTEHCA W KOTAHTeHCA, IOCTPOSHUE UX
rpaguKoB.




ova.04.y1 20

[Iprmenenne cBOWCTB QyHKIMIA 17151 cCpaBHEHUS 3HAYCHHUN
TPUTOHOMETPUUECKUX (DYHKIIUH, PEIICHNS] TPUT OHOMETPUIECKIX
ypaBHeHHH. [locmpoenue epaghuxoe 06pamubix mpuzoHoMempuyeckKux
@yHKYUll u onpedenenue no epaguxam ux ceoiicme. BrImoTHEHNE
npeoOpa3oBaHus TPadhUKOB

YPABHEHWS U HEPABEHCTBA

YpaBHeHus u OY.04.Y121 | O3HakOMJICHHE C IPOCTEHIIMHU CBEACHUSMHU O KOPHSX aJreOpanyecKux
CUCTEMBI YpaBHEHHH, OHSTUSIMH HCCIIEIOBaHNS YPAaBHEHUH M CUCTEM YpaBHEHHH.
ypaBHeHHUH Pemenre pannoHanbHBIX, HPPANMOHAIBHBIX, TOKA3aTEIbHBIX U
HepaBencTBa n TPUTOHOMETPUUECKHUX YPAaBHEHHI M CUCTEM.
CHCTEMBI Hcnons3oBanue cBOMCTB U rpadukoB GyHKIMH TS PELICHHS
HEPABEHCTB C ypaBHeHHH. [IoBTOpeHHE OCHOBHBIX IPHEMOB PEIICHUSI CHCTEM.
ABYM OVY]1.04.Y]] 22 | Pemenue ypaBHeHUIi ¢ IPUMEHEHHEM BCEX IIPUEMOB (Pa3I0XKEHHS Ha
EPEMEHHBIMHA MHOKUTENH, BBEJICHUS HOBBIX HEH3BECTHBIX, MOICTAHOBKH,
rpapuyecKoro MeToza).
OY.04.Y/123 | Pemenue cucreM ypaBHEHHH C IPUMEHEHHUEM Pa3IMYHBIX CIIOCOOOB.
OY.04.Y/124 | O3HakoMJIeHHE C OOIIMMH BOITPOCAMH PELICHHS HEPABEHCTB U
UCIIOJIb30BaHKUE CBOMCTB M TpadukoB (HYHKIMU NPH pELICHUN
HepaBeHCTB. PellleHrie HepaBeHCTB U CUCTEM HEPABEHCTB C
MPUMEHEHHEM Pa3lIMYHbIX CIIOCOOOB.
OCHOBbBI TPUTOHOMETPUHA
OcHoBHBIE OY.04.Y125 | M3ydeHue paiMuaHHOTO METO/Ia U3MEPEHHUS! YTJIOB BPALLCHHS U UX CBSI3U
NOHSATHSA C rpagycHoi Mepoii. M300paxkeHue yriioB BpalleHus Ha OKPY)KHOCTH,
COOTHECEHHE BEJIMYHMHBI YTJIa C €r0 PacloiOKEHHEM.
OY1.04.Y]126 | dopmynupoBaHue OpeelieHHi TPUTOHOMETPHYECKUX (yHKIMIT 11st
YIJIOB TIOBOPOTA M OCTPBIX YITIOB IPSAMOYTOJIBHOTIO TPEYTOJbHHUKA U
O0BSICHEHHUE MX B3aUMOCBSI3H
OcHOBHbBIE OY.04.Y]127 | [IpumeHeHHE OCHOBHBIX TPUTOHOMETPHUYECKHX TOMXIECTB JJIs
TPUTOHOMeTpUYec BBIYMCIICHHS 3HAUYSHUH TPUTOHOMETPHUYECKUX (DYHKLHH 110 OTHOH U3
- HHX
KHe TOKeCTBA
IIpeodpazoBanus
NpoCcTeHIINX
TPUTOHOMeTpUYec
KHMX BbIPAKeHUI
ApKkcuHyc, OY.04.Y[128 | MNzyueHue onpeneneHui apKkCHHYca, apKKOCHHYCa, apKTaHI'€HCca YUCIIa,
APKKOCHHYC, (bopMyIpoBaHUe UX, H300paKeHHE Ha eIMHUYHOH OKPYKHOCTH,
apKTaHIeHC MIPUMEHEHHE NP PEIICHUH ypaBHEHHH.
Yucaa
Ipocreiimme OY.04.Y129 | Pemenue mo GpopmyaaM u TPUTOHOMETPHIECKOMY KPYTI'y IPOCTEHIIIHIX
TPUTOHOMETpUYec TPUTOHOMETPHYECKUX YPaBHEHHH.

KH€ YPaBHCHUA U

[Iprmenerne o0mKX METOIOB PEIIEHNS TPUTOHOMETPHIECKUX
YpaBHEHUH. Y MEHUE OTMEYATh HA KPYre PELIEHUS IPOCTENUITNX

HepaseHcmed TPUTOHOMETPUUCCKUX HEPABEHCTB.
HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITocnenoBaTesib- OV1.04.Y130 | O3nakoMjIeHHE C IOHATHEM YHUCIOBOM ITOCIEIOBATENBHOCTH, CIIOCO0aMM

HOCTH ec 3aJ]aHus, BEIMUCICHUSIMH €€ WICHOB.

O3naxomnenue ¢ nNoHAmueMm npedena nocie008ameIbHOCHU.
O3HaKOMIICHHE C BBIYHCIICHUEM CyMMbI OECKOHEUHOTO YHCIIOBOTO Psia
Ha TIpUMepe BBIYHUCICHUS CYMMBI OECKOHEYHO YOBIBAIOIIEH
TEOMETPUYECKOM MPOTPECCHH.




IIpousBonnas u ee
NpHMEHeHHe

OV/1.04.Y]1 31

O3HaKOMJICHHE C TIOHATHEM ITPOU3BO/THOM.

Wzydenue u popMynupoBaHUe ee MEXaHUUECKOTO U T€OMETPUUECKOTO
CMBICITa.

CocraBneHne ypaBHEHHUS KacaTelNbHOH B 00IIEM BUIE.

YcBoenue npasui qudhepeHINpOBaHus, TaOIHUIBI TPOU3BOIHBIX
9JIEMEHTapHBIX QYHKLIMHA, TpuMeHeHue 11 quddepeHnnpoBaHus
(hyHKIMH, cOCTaBlIeHNs] ypaBHEHUsI KacaTelIbHOM.

OV/1.04.Y/1 32

[IpoBeneHue ¢ NOMOIIBIO TPONU3BOTHOMN UCCIEA0BaHMUS () yHKITHH,
3a1aHHOH (PopMyIIOH.

YcraHOBIIEHHE CBSI3U CBOMCTB (DYHKIIMH U IPOU3BOHOM MO UX
rpadukam.

[TpumeHeHne NpON3BOAHON TS pEIeHH 3a7a4y Ha HaXO0XKJICHUE
HanOOJBIIIEr0, HANMEHBIIET0 3HAYCHUSI 1 Ha HAXOXKACHHE SKCTPEMyMa

IlepBooOpa3Has u
HHTErpajt

OV/1.04.Y/1 33

O3HaKOMJICHHE C TIOHSATHEM MHTErpajia u nepoodpasHoit. M3yuenne
npaBuiia BEIYKCIIEHHS IEPBOOOpa3Hoi U TeopeMbl HploToHA—
JleitOumna.

Pererue 3a/1a4 Ha CBSI3b IEPBOOOPA3HOM U €€ TIPOU3BOHOM,
BBIYKCIIEHHE TIEPBOOOPA3HOM [T TaHHON (PYHKIIUH.

Perenue 3a71a4 Ha PUMEHEHHE HHTErPaia ISk BBIYUCIEHHUSI
(u3nuecKUX BENWYMH U TUIOIA/ACH

I'EOMETPHU S

IIpsmble u
INIOCKOCTH B
NPOCTPAHCTBE

OV/1.04.V]1 34

CDopmmepOBKa 1 IPUBEACHUC J0KA3aTCIbCTB IIPU3HAKOB B3aMMHOI'O
pacrnoiokeHust IPSAMBIX U IUIOcKocTell. PacriosHaBaHue Ha yepTexkax
1 MOJCIIAX pa3JIMYHBIX CIIyJaeB B3aMMHOI'O PACIIOIO0KEHUA TIPSIMBIX U
IUIOCKOCTEH, apryMeHTHpOBaHNUE CBOUX cykaeHuil. [Ipumenenne
IIPU3HAKOB U CBOWCTB PACIIOJIOKEHHUS NIPSIMBIX U IUIOCKOCTEN IIPU
pELIEHNH 3a1a4.

OV/1.04.Y/1 35

DopMyaupOBaHUE ONPEAETIEHUI, IPU3HAKOB U CBOWCTB
MapaJIeNbHBIX U NEPHIEHANKYIISIPHBIX INIOCKOCTEH, IBYTPaHHBIX U
JIMHEWHBIX yriioB. [IpyMeHeHne NpU3HaKoB U CBOWCTB PACIIOIOKEHUS
IPSIMBIX U IJIOCKOCTEH MpU pelIeHUH 3a1au.

OY/J1.04.Y]1 36

BeinonHeHne nocTpoeHus yrioB MEeXIy IPSMBIMH, IPSIMON U
TUIOCKOCTBIO, MEXKTy INIOCKOCTSIMH I10 OITCAHUIO U PACIIO3HABAHHE
UX Ha MOJIEJISX.

OV/1.04.Y/] 37

W300paxxeHne Ha PUCYHKaX U KOHCTPYHPOBAaHHE Ha MOAEISAX
HEPIeHANKYIAPOB U HAKJIOHHBIX K IJIOCKOCTH, TIPAMBIX,
HapaJuIeTbHBIX IUIOCKOCTEH, YITIOB MEXAY MPSMOH H IIIOCKOCTHIO U
000CHOBaHHE TIOCTPOCHUSI.

Pemenmue 3aa4 Ha BEIYHUCIEHHE T€OMETPHICCKHUX BEITMUHH.
OmuceIBaHHE PACCTOSHUS OT TOYKH JI0 INTIOCKOCTH, OT NPSMOM 10
TUIOCKOCTH, MEXKIY IUNIOCKOCTSIMH, MEXKIY CKPEIINBAIOIIUMHUCS
TPSIMBIMH, MEKTy IPOU3BOIBHBIMU (PUT'YPaMH B IIPOCTPAHCTBE.

OVJ1.04.Y]138

O3HaKOMIICHHE C TIOHSTHEM MTapaJUIeTHbHOTO IPOSKTUPOBAHUS H €TO
CBOMCTBaMHM.

Koopaunartel n
BEKTOPbBI

OVJ1.04.Y]139

N3ydenne nekapToBOil CUCTEMBI KOOPAUHAT B IPOCTPAHCTBE,
TIOCTPOCHHME I10 33 JAHHBIM KOOPAMHATAM TOYEK U IFIOCKOCTEH,
HaXO0XK/JICHNE KOOPAMHAT TOYEK.

Haxoxnenne ypaBHEHHIA OKPYKHOCTH, CEPHI, ITIOCKOCTH.
Borunicnienue paccTosiHUM MEXAY TOUKaMU.

OV/1.04.Y]1 40

O3HaKOMJICHHE C TIOHATHEM BeKTopa. M3ydeHne cBOICTB BEKTOPHBIX
BEJINYWH, IPaBIJI Pa3JIOKEHHS BEKTOPOB B TPEXMEPHOM
MPOCTPAHCTBE, PaBHII HAXOXKICHNSI KOOPIMHAT BEKTOPA B
MPOCTPAHCTBE, MPABUII ACHUCTBUI C BEKTOPaMH, 33 JaHHBIMH
KOOp/AMHATAMH.

N3ydenne ckaasipHOTO NpOU3BENEHUS BEKTOPOB, BEKTOPHOTO
ypaBHEHHS MPSIMOH ¥ IIIOCKOCTH. [IprMeHeHne Teopuy IpH PEelICHUN




3aJa4 Ha I[eﬁCTBHFI C BCKTOpaMu, KOOp,HI/IHaTHHﬁ MCTOH, MIPUMCHCHHNE
BCKTOPOB I BBIYMCIICHUSA BEJIMYWH YIJIOB U paCCTOfIHI/Iﬁ.

ova.04.y1 41

O3HaKOMIICHHE C J0KA3aTeIbCTBAMH TEOPEM CTEPEOMETPHHU O
B3aMMHOM PaCIONIOKEHHUH MPSAMBIX M TIOCKOCTEH ¢ UCITOIb30BaHHEM
BEKTOPOB.

MHororpanHuKu

OVJ1.04.Y] 42

Onucanue u XapaKTCPUCTHKA PA3JINYHBIX BUAOB MHOI'OI'PAaHHHUKOB,
MECPCUNCIICHUEC UX DJIEMCHTOB U CBOMCTB.

I/I306pa>1<eHHe MHOTI'OI'paHHUKOB 1 BBIITOJTHEHUE ITOCTPOCHMS Ha
I/I306pa)KeHI/I$IX 1 MOJCIIAX MHOI'OI'PaHHHUKOB.

oy .04.Y]1 43

XapakTepHucTHKa 1 N300pakeHHEe CeUeHHsI, BEIYMCIICHHE IITOIa/IeH
MIOBEPXHOCTEH.
[MTocTpoenne npocTelmx ceueHnid Kyoa, NpU3Mbl, TUPAMHUBL.

OV/1.04.V]1 44

O3HakoMJIeHHE C BUJJaMU CUMMETPHUI B IPOCTPAHCTBE,
(hopMynHpPOBaHUE ONPEICIICHIIA 1 CBOMCTB. XapaKTePUCTHKA
CUMMETPUH TeJl BpallleHUs: U MHOTOTPaHHUKOB.

Tenan
MOBEPXHOCTH
BpaIleHust

oy .04.Y]1 45

O3HaKOMJICHHE C BUJAMHU TN BpalleHHs1, JOPMYIIUPOBAHUE UX
onpezeNneHnid 1 CBOMCTB. M300paskeHne OCHOBHBIX KPYIJIBIX TET U
BBINIOJTHEHHE PUCYHKA 0 YCIOBHUIO 3aauM.

OY/J1.04.Y]1 46

Penienue 3a7a4 Ha MOCTPOCHUE CEYSHUM, BBIUMCICHUE JJTHH,
paccTosiHu, yrioB, miowmazneil. [lposenenne qoka3aTebHbIX
paccyXAeHui pH peleHnH 3a1au.

OV/1.04.Y] 47

IIpuMmeneHne CBOKMCTB CUMMETPUU MIPU PELLICHUH 3a1a4 Ha Tella
BpalllcHHs, KOMOUHAIIUIO TEJI.

HN3mepenus B
reoMeTpuH

OV/1.04.V/1 48

O3HaKOMJICHHE C TOHATHSIMH IO 1 00beMa, aKCHOMaMH 1
CBOICTBaMU.

Pemienue 3a7a4 Ha BBIYMCIICHUE TUIOIIA/ICH IUIOCKUX QUTYD C
MPUMEHEHHUEM COOTBETCTBYIOMIMX (GOPMYI U (HaKTOB U3
TUITAHUMETPHH.

W3yueHue TeopeM O BEIYUCICHHH 00bEMOB IPOCTPAHCTBEHHBIX TEll,
pelIeHre 3a1a4 Ha IpuMeHeHHe (GopMys BEIYHUCICHHST 00BEMOB.
Uzydenue GpopMyst 1jist BBIYKACICHNUS IUIOMIA N TOBEPXHOCTEH
MHOTOI'PaHHUKOB U TeJl BPaIlleHHU.

OV/1.04.Y/1 49

O3HaKOMJICHHE C METOJIOM BBIYHCIICHUS IUIOMIAN TIOBEPXHOCTU
cepsbl.

Pewenue 3a1a4 Ha BBIYKMCICHHE IUIOIIAEN TOBEPXHOCTH
MPOCTPAHCTBEHHBIX TeJ

SJIEMEHTHI KOMBUHATOPUKHU, TEOPUU BEPOSATHOCTEM U CTATUCTUKH

OcHoBHBIE oy .04.y150 O3HaKOMJICHHE C TIOHATHSIMUA KOMOMHATOPHUKHU: pa3MENICHUSIMH,

TOHATHS COUYCTaHHUSIMH, NIEPECTAHOBKAMH U (GOPMYITaMH JJIsI UX BEIYHUCICHHSL.

KOMOMHATOPUKHU OO0bscHeHHE U TPUMEHEHHE (OPMYIT [UIS BEIYHUCIICHHS pa3MeIeHHH,
MIEPECTAHOBOK M COYETAHUH MPU PEIICHUH 3aJau.
OzHakomiieHne ¢ 6maOMoM HproToHa 1 TpeyrompHukoM [lackas.
Pemenne mpakTHYeCKUX 3a/1a4 C MCHOJIb30BAHUEM ITOHATHH U IPABUIT
KOMOWHATOPHUKH

Jaementsi Teopun | OY.04.Y]] 51 M3ydeHne K1accuuecKoro OnpeAesieHus: BEpOSITHOCTH, CBOMCTB

BepPOSITHOCTEl BEPOSITHOCTH, TEOPEMBI O CyMME BEPOSTHOCTEM.
PaccMoTpenune npuMepoB BEIYUCIEHUS BEPOSITHOCTEN. Pelienne 3agau
Ha BBIYHCIICHUE BEPOSTHOCTEH COOBITHI

IIpeacraBienune oy [.04.Y]1 52 O3HaKOMJICHHE C TIPE/ICTABICHNEM YNCIIOBBIX JAHHBIX U UX

JAHHBIX (Ta0JINLbI, XapaKTEePUCTUKAMH.

AUArpamMMmbl,

rpaduKu)




OcBoenne coaep:xkanusi y4eOHOH aucnumuHbl «MarteMaTHka» cnoco0CTByeT ()OPMHPOBAHHMIO Y
CTYCHTOB YHHBEPCAIBHBIX Y4eOHBIX ACCTBHI.

Kon YY/I? XapaKTepHCTHKA YHHBEPCATBHBIX Y4eOHBIX AelCTBUI
JInmyHoCTHBIE:

YV/.01 I'0TOBHOCTB K ’KM3HEHHOMY ¥ IMYHOCTHOMY CaMOOIPEAETICHHUIO

YY 1. 02 3HaHHEe MOpPAJbHBIX HOPM, YMEHHS BBIJICIUTh HPABCTBEHHBIH acleKT MOBEACHHUS W
COOTHOCHTh TIOCTYIIKA W COOBITHSI C TIPUHSATBHIMH STHYECKUMH TPUHIUIIAMH, a TaKkKe
OpHMEHTAIMHU B COLMAIIBHBIX POJISIX M MEXIJIMYHOCTHBIX OTHOIICHHSIX

YV.03 YcraHOBIIGHHE CBS3H MEXY IEIbI0 y4EOHOI AESTENbHOCTH U €€ MOTUBOM

YV/. 04 [ocTpoeHne )KM3HEHHBIX TJIAHOB BO BPEMEHHOM IEPCIEKTHBE, MTO3BOJISIOIIEE YCTAHOBUTD
CBSI3b YUCOHOHM NEATCNBHOCTH C IEMSAMHU U 3aJadaMM IUIAHUPYEMOH MPOQecCHOHATBLHOM
Kapbephbl

PerynsiTuBHbIe:

YVa.05 Ienenonaranue Kak MOCTAaHOBKA YICOHBIX U MTO3HABATEIILHBIX 33124

YV. 06 [InanupoBaHue — ompeneneHue MOCIeI0BATEIbHOCTH MPOMEXKYTOUHBIX IeJel C ydeToM
KOHEYHOT'O pe3yibrara

YVa.07 CocTaBeHue MmiaHa H Mocie0BaTeIbHOCTH JCHCTBHIMA

YV/.08 IIporuosupoBaHrne — NPEABOCXUILEHHE PE3YyNIbTaTa U YPOBHS YCBOGHHMS, €0 BPEMEHHBIX
XapaKTePUCTHK

YVY]I.09 KoHnTposb B popme ciimuenus criocoda ASHCTBUS U €ro pe3yibTara ¢ 3a/JaHHbIM 3TaJIOHOM C
LEeNTBI0 OOHAPY)KEHUS OTKIIOHEHHUH U OTIIMY Uil OT STajloHa

YVa.10 Koppekiius — BHeCeHHE HEOOXOIUMBIX JOMOHECHHI U KOPPEKTHB B IUTAH U CIIOCO0 ACHCTBUS
B CJTydae PacXOoxJICHHs ITAJIIOHA, PEaTbHOT0 ACHCTBUS U €ro MPOJyKTa

YVa.11 OreHKa — BBIJICNICHUE U OCO3HAHHUE YYaIIUMCS TOTO, YTO YK€ YCBOCHO U UTO €IIe MOJICKHUT
YCBOGHUIO, OCO3HAHHE KaueCTBa M YPOBHS YCBOCHHS CIIOCOOHOCTH K MOOWIIM3AIMU CHJI U
9HEPrvH, CIIOCOOHOCTh K BOJIEBOMY YCHIIMIO — K BBIOOPY B CHTYyallMM MOTHBAIIMOHHOTO
KOH(JIMKTA, K IPEOTOICHUIO IPENSTCTBUH

IlosHaBaTe/IbHBIC:

YVI. 12 CamocrosTeNbHOe BbIACICHHE M (OPMYIHPOBAHUE TIO3HABATENILHOM 1I€JIM, THIIOTE3 U UX
IpoBepKa

YVa.13 [Nouck u BeIZENIEHUE HEOOXOMMOK MH(POPMAIHH, B TOM YUCIIE C TOMOIIBIO KOMITBIOTEPHBIX
cpencTs, 00paboTKa, XpaHEeHHe, 3alMTa U HCI0Ib30BaHie HH(opManun

VV]I. 14 3ameleHre, co3laHue U Mpeodpa3oBaHUe MOJETH, HCIONIb30BAHIE MOJIEIN IS PEIICHHUS
3a1a4

YVI. 15 YMeHne CTpyKTypHUpOBaTh 3HAHUS

YVI. 16 VYMeHHe OCO3HaHHO M IPOM3BOJIBHO CTPOUTh PEUEBOE BBICKA3BIBAHUE B YCTHOM U
MMUCbMEHHOI (hopme

YVYI. 17 Bei6op Hanbonee 3 peKTHBHBIX CIIOCOOOB PEIICHHUs 33124 B 3aBUCHMOCTH OT KOHKPETHBIX
yCIIOBUI

YVI.18 [To3HaBatenbHast M TMYHOCTHAS pediiekcus, KOHTPOJIb U OIEHKa IpoIecca W pPe3yabTaToB
JEATEbHOCTH

YVYI.19 CMPBICTIOBOE YTEHHE Ha OCHOBE OCO3HAHMS eI YTEHHWS W BBHIOOpAa BHAA YTCHUS B
3aBHCHMOCTH OT LIEJIH, N3BJIEUEHIE HE0OX0AMMOi HH(OPMANH U3 ITPOCITYIIAHHBIX TEKCTOB
Pas3JINYHBIX )KAaHPOB, ONpeIeIeHHE OCHOBHOM M BTOPOCTENICHHOH HH(OpMaIH

YVI.20 CBoOomHass OpHWEHTAIsI W BOCIPHUATHE TEKCTOB  XyHOKECTBEHHOTO,  HAYJHOTO,
MTyOIIMIIUCTUIECKOTO U O(PUITHATEHO-IETIOBOTO CTHIEH

YVya.21 IToHumanue u ajieKBaTHast OIIEHKA s13bIKa CPEJICTB MACCOBOI HH(OPMAIIUU

YVI.22 YMeHne afieKBaTHO, TOAPOOHO, CKATO, BRIOOPOYHO IepelaBaTh COACPKaHNE TEKCTa

YVI.23 CocTaBisATh TEKCTHl pA3NMUYHBIX JKaHPOB, COONIONAs HOPMBI TIOCTPOSHUS TEeKCTa
(cooTBeTCTBHE TEME, KAHPY, CTHITIO PEUH U JIp.)

YV]I. 24 AHanu3 00bEKTOB C IeNBI0 BBIICICHNUS TPU3HAKOB (CYIIIECTBEHHBIX, HECYIIECTBEHHBIX )

YVII.25 CuHTE3 KaK COCTaBJCHHE LIEJOr0 M3 YacTel, B TOM UYHCIC C CaMOCTOSTCILHBIM
JOCTPauBaHUEM, BOCTIOTHEHHEM HEJOCTAIOMINX KOMIIOHEHTOB

YVI. 26 Br16op ocHOBaHMIA ¥ KPUTEPHEB [T CPAaBHEHUS, CEPUAITNH, KIIACCH(DUKAITIH O0BEKTOB

YVA. 27 [TonBenenue Moy NOHATHS, BEIBEICHNE CIIEICTBUH; YCTAHOBICHUE ITPUYHUHHO-CIIEICTBEHHBIX
CBSI3€H, MOCTPOCHHNE JIOTHUECKOM IIENH PACCyXKICHUH

VYVI.28 BriaBmkenne rumoTes, nX 000CHOBaHUE M JIOKA3aTETbCTBO

YVI.29 WccnenoBanust mpoOneMHOM 00macT ¢ BBIIENICHWEM IeIH Kak o0pa3a IMoTpeOHOro

6y11ymero, CTPpAaTCTru U TAKTUKH €€ JOCTHIKCHUA
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YV]I. 30 dopMymupoBaHUe TPOOIEMBI H CAMOCTOSITEIBHOES CO3JaHUE CITIOCOOOB PEICHUsSI MPOOIeM

TBOPYECKOT'0 ¥ TIONCKOBOT'O Xapakrepa
KommyHnkaTuBHbBIC:

YVa.31 [TmanupoBanne y4eOHOrOo COTPYJHHYECTBA C TIPENoJaBaTeNieM W CBEPCTHHKAMHU —
onpezeNeHue e, GyHKIMH yIacTHUKOB, CIIOCOOOB B3aUMOJICHCTBUS

YV. 32 WHnnratTiBHOE COTPYAHUYECTBO B ITOMCKE U cOOpe MH(pOpManum

YVI.33 Paspernienrie KOH()IUKTOB — BBHISBIICHHE, WACHTH(UKAIUSA TPOOJIEMBI, TIOUCK U OIICHKA
AJIBTEPHATHBHBIX CIIOCOOOB pa3pelieHns] KOH(INKTA, IPUHSATHE PELICHHS U €r0 pean3anus

YV]I. 34 YpapieHue NoBeeHHEM TapTHEPa — KOHTPOJIb, KOPPEKIMs, OLIEHKa IeHCTBUM napTHepa

YV.35 YMeHue ¢ J0CTaTOYHON MOJTHOTON U TOYHOCTBIO BBIPAXKaTh CBOM MBICIN B COOTBETCTBUM C
3aJla4yaMy 1 YCIOBHSAMHU KOMMYHHUKAIN

YV. 36 Brnanenue MOHONOTMYECKOM W JUAJOrMueckodl (opmMaMum pedn B COOTBETCTBHH C
rpaMMaTHYECKUMH M CHHTAaKCHYECKUMH HOPMaMH POJTHOTO SI3bIKA

1.4 B pe3yabTaTe 0CBOCHHS THCIHILTAHBI 00yIAIONIMICS TOIKEH 00,1a1aTh 00IIUMHA
komnerenmusaivu  OK 1-OK 8, Bkiiouaommmu B cedsi CHOCOOHOCTD:

OK 1. IloHnmarp CymIHOCTh M COLMAIBHYIO 3HAYUMOCTh CBOeW Oyaymed npodeccuu, mposiBIsATh K HEil
YCTOMUYMBBIN HHTEpEC.

OK 2. OpraHu3oBbIBaTh COOCTBEHHYIO JIESTENLHOCTD, BBIOUPATh THITOBBIE METO/IBI M CIIOCOOBI BBITTOTHEHHS
npo¢eCCHOHANBHBIX 33/1a4, OLIEHUBATh X A(PPEKTUBHOCTh M Ka4ECTBO.

OK 3. IlpuHumare peuieHHs B CTaHJAPTHBIX W HECTAHJAPTHBIX CHUTYallMIX W HECTH 3a HHX

OTBETCTBEHHOCTb.

OK 4. OcyuiecTBisiTh NOUCK W HUCIONB30BaHHE HHGpoOpManuK, HeoOxoauMon s 3¢ddexTrBHOrO

BBITIOJTHEHUSI
npogeccuoHaANBHBIX 33124, MPOPECCHOHAIBHOI0 U IMYHOCTHOTO Pa3BUTHSI.

OK 5. Hcnone3oBath WHGOPMAIMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJOTMH B MPOQecCHOHaIbHON

JEATEIbHOCTH.

OK 6. Paborath B KOJIIEKTUBE B KOMaH e, 3Q(HEKTUBHO 00IIaThCS C KOJIIETaMH, PYKOBOJICTBOM,
MOTPEOUTEIISIMU.

OK 7. Bbpatp Ha cebs OTBETCTBEHHOCTh 3a paboTy WIECHOB KOMAaHIBl (IMOAYMHEHHBIX), PE3ynbTaT
BBINIOJIHEHUS  3aJIaHUM.

OK 8. CamocTosATEeNnBHO ONpeaensiTh 3a1a4i NPoecCHOHATIBHOTO 1 JINYHOCTHOI'O Pa3BUTHS, 3aHUMAThCS
caMo00pa30BaHNeM, OCO3HAHHO IIIAHUPOBATH MOBBIICHUE KBATU(DHUKAUH.

OK 9. OpueHTHPOBAaThCS B YCIOBHAX YaCTOM CMEHBI TEXHOJIOTHH B IPO(ECCHOHAIBHOM 1eITeTbHOCTH

1.5 PexomMeHnayemMoe KOIHYECTBO YACOB HA OCBOEHHE MPOrPaMMbl Y4eOHOIl AHCUUILUIMHBI
MakcumainbsHo yaeOHo Harpy3ku oOydatomierocs - 351 gac, B TOM 4ucie
o0s3aTeNnbHasl ayIUTOpHAs Harpy3ka OoOydaroluXcs, BKIIOYAs NPaKTHYeCKHe 3aHATus, — 234 daca;
BHEAYJIUTOpPHAsI CAMOCTOsITeIbHAS padoTa cTyneHToB — 117 yacos.
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2. CTPYKTYPA Y COAEP)KAHUE YYEBHOM TUCHUILIMHBI <MATEMATHKA»

2.1 O0bem yueOHON THCHUTLIMHBI H BUIBI Y4€0HOI padoThI

Bun y4eOHoii padoThI

0O0beM yacoB

MakcumanbHas yuedHasi Harpy3Ka 351
CamocTosiTesibHAs padoTa 00y4aroerocs 117
Oo6si3aTeIbHAS HATPY3KA 00Y4aI0LIUXCS -
B TOM 4HCJIE:

TeopeTuueckoe o0yueHne 178
NPaKTUYECKUE 3aHATUS 40
J1a00paTOPHBIC 3aHATHS -
VH/UBUYaJIbHbIN IPOEKT -
KOHTpOJIbHAsI paboTa 16

IIPOMEXKYTOUHAs aTTeCTalus: DK3aMCH

O0beM NpaKTHYECKOM MOAT0TOBKH
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2.2 TemaTuueckwuii miaH u cogep:xkanue yueonoi mucuumimasl OY 1.04 MatemaTuka

HaunmenoBanue tem Coaep:xanue y4eOHOro MaTeprasia, KOHTPOJIbHbIe Pa00ThI, CAMOCTOSITE/ILHBIE PA60Ta Oobem YpoBenn
o0yuaommxcsi, padora HaJg HHANBHIY ATLHBIM MPOEKTOM 4acoB OCBOEHMsI
BBenenue Conep:xanue y4eOHOro MaTepuasia:
Maremaruka B HayKe, TEXHHKE, YKOHOMHUKE, HHPOPMAIIMOHHBIX TEXHOJIOTUSX U IIPAKTUIECKOH eI TebHOCTH. 2 2
Ienu u 3aaaun U3y4eHuss MaTEMaTHKH B M3ydeHuu cneruansaocteit CI10.
Paznen 1.Pa3BuTHE NOHATHUS 0 YHCIE.
Tema 1.1 ConepsxaHue y4eOHOro MaTepuasia:
JeiicTBHTEILHBIE YHCIA Pa3BuTtne noHsTHS O YK CIIE. 2 2
Lenble uncna, palioHaIbHbIE, HPPALMOHAIBHEIE.
MHOeCTBO JI€HCTBUTENBHBIX YHCEL. 2
Apudmernueckre ASHCTBUS C 1EHCTBUTEILHBIMU YHCITAMH. 2
[TpuOnwkeHHble BhYKCIEHHs. KOMIUIEKCHBIE YncIa. 2
Apudmernueckre ASHCTBUS C 1€HCTBUTEILHBIMH YHCITaAMH. 2
IlpakTHYeckue, Ta60paTOpPHbIE 3AHATHSI:
ITP 1 Apudmernyeckue ASUCTBUS HAJ YMCIAMHU, HAXOXK/ICHUE PUOIMKEHHbBIX 3HAYCHUN BEJIMYHH U 2 3
HOTPELIHOCTEH BBIYHUCIIEHHH (a0COMIOTHON M OTHOCHTENLHOM), CPABHEHNE YHCIIOBBIX BBIPAYKCHUIA.
CamocTosiTeibHAs padoTa 00y4aKOLIMXCH 6
CamocrosTenpHas IeITeIbHOCTb 00yJaroIXcs 110 BHITIOITHEHUIO JEHCTBUIT C YHUCTaMHL.
ri.l,3.1,3.2,3. 3 (1), . 1(3), Ne 1.1(6), Ne 1.3(6), Ne 1.12(6), Ne1.13(6), Ne 1.16(60, Ne 1.17(6) (3), 3ananust
Ha TPHOJIIKEHHBIE BEIYUCICHHS U OIICHKY ITOrPENIHOCTH B Tiporpamme Microsoft Excel.
Tema 1.2 Conep:xaHue yyeOHOro MaTepuaia:
KOPHH, CTCIICHU " HOrapl/Iq)MLI Kop]{n U CTEIIeHU. 2 2
ITonsiTre KOpHS, CBOKCTBA, ACUCTBUS C KOPHAMMU. 2
CreneHb ¢ palMoHaIBHBIM MIOKa3aTENEM, CBOICTBA, IeHCTBHS co cTeneHsIMU. CTeneHb ¢ IeHCTBUTEIbHBIM 2
mokazatesneM. Ceoticmea cmenenu ¢ 0etiCmaumenbHbiM noKasamenem
Jlorapudm. Jlorapudm uncna. [lorstue norapudma ancia. OCHOBHOE JTOrapru(pMUIEcKOe TOXKAECTBO. 2
JecsaTniHbIe N HATYpAIbHBIE JTOTAPU(PMBL. 2
[IpaBuna neiicTBmii ¢ norapudmamu. [lepexon kK HOBOMY OCHOBAHHIO. 2
[IpeobpazoBanue anredpamIecKux BBIPasKEHHM. 2
[IpeoOpazoBanue paIriOHANBHBIX, HPPANMOHATBEHBIX BEIPasKESHUH. 2
[IpeoOpa3oBaHUe CTENCHHBIX BBIPasKEHHN. 2
[IpeoOpazoBaHue TOKa3aTENbHBIX BBIPaKEHHUI. 2
[IpeobpazoBanne norapuMIUIECKIX BBIPAKEHHUI. 2
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IIpakTHyeckue, 1a00paToOpHbIC 3aHATHS

IIP 2 HaxoxneHue 3HaueHUH Toraprudma 1mo Iporu3BOIBHOMY OCHOBaHUIO. [lepexost OT OIHOr0 OCHOBAaHUS K
Ipyromy. Berancnenve u cpaBHenue gorapumoB. JlorapudgMrupoBaHue v MOTEHINPOBAHIE BHIPAsKSHHIH.

IIP 3 HaxoxxeHre 3HaYeHUH cTeneHel ¢ palioHaIbHBIMU MoKa3aTeasiMu. CpaBHEHHE CTETICHEH.

CamocTosiTenbHast padoTa 00y4arOMIMXCs

CamocTosiTenbHas TeATEbHOCTh 00YYAIOMIUXCS [0 PE00Pa30BaHUI0 CTENIEHHBIX, PAIIMOHATBHBIX BRIPAXKEHHUI
Y PEIIEHUIO TIPUKIIAHBIX 3a,1a4.

r.2,3.2,3,4(1), r.1, 2 (3), Ne2.1(6)Ne 2.5(a) (3), ri.2, Ne1(2), Uutepuer-pecypc (2), OTBETHI Ha KOHTPOJIBHbIE
BOIIPOCHI

13

Paznen 2.@ynkuum u rpaduku

Tema 2.1
DyHKIUH, CBOWCTBA, TPAaQUKH

Conep:xaHue y4eOHOro MaTepuasia:

Onpenenenue pyHkpn. O6IaCTh ONMpEIEIeHUsI 1 MHOXKECTBO 3HaUeHui; rpaduk ¢pyHkunu. CioxHas
¢byskms. Apudmernyeckue onepanuu Haa QYHKIHASIMU.

CaoiicTBa (hyHKIHIA: Y4€THOCTh, HEYETHOCTD, BO3pACTaHHE, YOBIBAHUE, SKCTPEMYMbI, HAUOOJIbIIIEE U
HauMeHbllIee 3HaueHus. MccnenoBanue (GyHKIUA.

[Noctpoenue, npeobpa3zoBanus rpaduKoOB.
[TpumMeps! GpyHKINOHATIBHBIX 3aBUCHMOCTEH B peaJIbHBIX MPOLECCaX U SABICHUSX.
CnoxHzas pyHKuus (komnosuuus). [lousamue o HenpepvleHocmu QYHKYUU.

O0parnbie GpyHkuuu. O0NacTh onpeeneHus 1 00JIacTh 3HaYeHUI 00PaTHOH (YHKIIUH.
I'paduk oOpaTHO GyHKIIUH.

IIpakTHyeckue, 1adopaTopHble 3aHATHI:

IP 4: UccnenoBanue HyHKIUH.

CamocTosiTe1bHAs paboTa 00y4aAKOIIMXCS

CamocTosTenbHas ASTENFHOCT 10 PEIISHHIO 33/1a4 Ha OlpeeneHre 00JacT! onpeaesieHus GyHKIHIH,
MHOKECTBA 3HAYEHHMH, UcCe0BaHNe (QYHKIMH U IOCTPOSHHE IPa(UKOB.

ri.7,3.1-5(1), Ne 7.1(6), Ne7.5(6), Ne 7.6(6), Ne7.7(a), 37.10(a). Ne7.19(6) (3). 3amanust mo mocTpoeHuUto rpaduka
¢yakumu B mporpamme Microsoft Excel.

Tema 2.2
CreneHHas, nokasartejbHasl,
Jorapupmuyeckas GyHKUMU

Coaep:xaHue y4eGHOro MaTepHaia:

Omnpenenenne cTernneHHON (PYHKIINY, CBOWCTBA, Tpa(pUKH.

Omnpenenenne moka3aTeabHON GYHKINH, €€ CBOHCTBA U TpaduK.

Onpenenenne gorapudmmudeckoit QyHKIH, e€ CBOMCTBA U TpaduK.

CoiicTBa u rpaduKu 37eMEHTaPHBIX (YHKITHIA.

N[NNI DN

IIP 5 INoctpoenue u urenue rpaduxoB Qyakiwii. [IpeodpazoBanms rpaduka GyHKIHAN.

CamocTosiTesibHasI pa00Ta 00y4aI0LIUXCSI:

14




CamocrosTeNbHast eI TeIbHOCTh 00YUYarONMXCS IT0 PEIISHUI0 YIIPAKHEHHIA 110 CBOMCTBAM (PYHKITHH.
ri.2, 3.5 (1), koucrmekt. Ne 7.23(a), Ne 7.28(a) (3), 3amanus 110 MOCTPOSHHUIO rpaduka GyHKIMK B IpOrpaMMe
Microsoft Excel, oTBeTHI Ha KOHTPOJIBHEIC BOMPOCHL.

Paznen 3. YpaBHeHUs1 U HEPABEHCTB

a

Tema 3.1
YpaBHeHHS M CHCTEMbI YPaBHEHUIH

Conepsxanue y4eOHOro MaTepuasa:

PaIII/IOHaJ'ILHLIe YpaBHCHUA.

I/IppaIII/IOHaJ'ILH])Ie YpaBHCHHUAA. PaBHOCHUIBEHOCTD ypaBHeHHﬁ.

Ilokxa3aTtenbHbIe YpaBHEHUA U UX CUCTEMBIL. Tunbr ypaBHeHHﬁ. OCHOBHEIE MPpUEMBI UX PCHICHUS.

.HOFapI/I(l)MI/I‘{eCKI/Ie YpaBHCHUA U UX CUCTEMBI. Tunbr ypaBHeHHﬁ. OCHOBHEIE MPpUEMBI UX PCHICHUA.

.HOFapI/I(l)MI/I‘{eCKI/Ie YpaBHCHUA U UX CUCTEMBI. Tunbr ypaBHeHHﬁ. OCHOBHEIE MPpUEMBI UX PCHICHUA.

NINININIDN

1.2

IIpakTHYecKkue, Ja60pATOPHbIE 3aAHATHSA

ITP 6: OcHOBHBIE PUEMBI pEllIeHUs] ypaBHEHHH. PerieHne ciucreM ypaBHEHHIA.

CamocTosiTesibHAsI pa00Ta 00y4AI0LIIXCS:

CamocTosTenbHas AeSTeNbHOCTh 00YJaromuX s [0 PEIEHUIO YPaBHEHUH.
r1.12,3.1-3 (1), .12 (2), Ne 12.4 (a), Ne 12.5(a), Ne12.6 (a), Ne 12.7(a) (3).

Tema 3.2
HepagsenctBa

CoaepixaHue y4eGHOr 0 MaTepHaJia:

PaunonanbHble HepaBeHCTBA

ITokazartenbHble HepaBeHCTBAa. OCHOBHBIE IPUEMBI UX PELICHHU.

N

Jlorapupmuueckue HepaBeHCTBA. OCHOBHBIC IIPHEMBbI X PELICHUSL.

1.2

IIpakTHyeckue, 1adopaTopHble 3aHATHI:

IIP 7 Ucnonb3oBaHue CBOWCTB U rpadrKoB GYHKIMN JUIsl pElICHHs YPaBHEHUIT U HEPaBEHCTB.

CamocTosiTeibHAs padoTa 00y4aAKOIIMXCS

CamocTosTenbHas IS TeNbHOCTD 00yJalOIIXCsl [0 PEIICHNI0 HEPABEHCTB € IIOMOIIBIO CBOMCTB (DYHKIUH.
.12, 3.4 (1), .12 (2), Ne 12.8(a), Ne 12.10(a), Ne123.12(a)(3), OTBETHI Ha KOHTPOJIBHBIE BOIIPOCH,
coobenune mo teme «I"paduyeckoe pelieHHe ypaBHEHHI U HEPaBEHCTBY.

Pa3nen 4. OCHOBBI TPUTOHOMETPUH

Tema 4.1

Tpuronomerpuuyeckue ¢popmy.abl

Coaep:xaHue y4eGHOro MaTepHaia:

Panuannas mepa yrna. IloBopoT Touku BOKpYr Hadajia KOOpIMHAT.

Omnpenenenne cuHyca, KOCHHYCa, TAHT€HCa yIia.

Tpuronomerpuueckue ToxaecTa. [Ipeodpa3zoBaHe MPOCTEHIINX TPUTOHOMETPHIECKUX BBIPAsKECHHH.

Tpuronomerpuueckue Gopmyisl. [IpeoOdpazoBaHuEe TPUTOHOMETPUUYECKUX BbIPAXKEHUH.

NNININ

1.2

IIpakTHyeckue, 1adopaTopHble 3aHATHI:
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IIP 8 Pemenue 3a7a4 Ha OCHOBHBIE TPUTOHOMETPHYECKHE TOXIECTBA, (DOPMYITBI CIIOKEHHS, YIIBOCHHS,
npeoOpa3oBaHie CyMMBI TPHTOHOMETPHUUECKHUX (PYHKIMH B TIPOU3BENICHNE, IPE0Opa3oBaHNe TPON3BEACHHS
TPUTOHOMETPUUECKHUX (HYHKIIUH B CyMMY.

CamocTosiTenbHast pad0Ta 00y4arOIIMXCS

CamocTosiTesibHast IeATENbHOCTh O0YYaOIIUXCs 10 MPE0OPa3OBAHMI0 TPUTOHOMETPHYECKUX BBIPAKCHHN C
HCIIOJIb30BAHUEM CIIPABOYHBIX MATEPUAJIOB.

. 6,3.1,2,3(1), Uarepret-pecypce (2), crpaBounsie Matepuainsl, Ne 6.1, 6.2, 6.4(a), 6.5(a), 6.13(a), 6.14(a) (3)

Tema 4.2

Conep:xanue y4eOHOro MaTepuasia:

Tpuronomerpuyeckue GpyHKIMA

Omnpenenenue, cBoiicTBa U rpaduk GYHKINH Y = COS X.

Ornpenenenue, cBoicTBa U rpadik GYHKIMH Y = Sin X.

Onpenenenue, cBoiicTBa U rpaduk GyHKIUH Y = tq X.

CaoiicTBa 1 rpaMKi TPUTOHOMETPHUYECKUX ()YHKIIUIA.

IToHsATHS apKKOCHHYCa, apKCHHYCa, apKTaHTeHCa YHCa.

N N[NNI DN

1.2

CamocTosiTesqibHAs pa6oTa 00y4aroIIMXCs:
CamocrosTenbHas IeITelIbHOCTh 00yYatoNIUXCsl [0 MOCTPOSHHIO rpauKOB (QyHKIIMI.

ri. 6, 3. 4(1), UuTepuer-pecypc (2), Ne7.29(a) (3), moctpoeruto rpaduka GyHKIui y= COS X, Y = Sin X, y = tq X.

B niporpamme Microsoft Excel.

Tema 4.3

CoaepixaHue y4eGHOr 0 MaTepHaJia:

Tpuronomerpuyeckue ypaBHeHuUs

IIpocreiiine TpUroHOMETPUYECKUE YPABHEHUSL.

Turs! TpUroHoMeTpryecKuX ypaBHeHU. OCHOBHBIE TPUEMBI UX PELICHHUSI.

Twurs! TpUroHOMeTpHYECKUX ypaBHEHUI. OCHOBHBIE TPUEMBI UX PELICHHUS.

Pemenne TpUroHOMETpUYECKUX YPaBHEHU.

Pemenne TpUroHOMETpUYECKUX YPaBHEHUM.

N[NNI

IIpakTHyeckue, 1adopaTopHble 3aHATHS:

IIP 9 PenieHue TpUroHOMETPUYECKUX YPaBHEHUI

CamocTosiTesibHAs paboTa 00y4aKOIIMXCS:

CamocrosTenbHas IS TeNbHOCTD 00yJaIOIIIXCsl 10 PEIICHUIO YPaBHEHHH.

. 6, 3. 5 (1), Marepret-pecypce (2), cpaBounsic Matepuansl. Ne6.60(6), Ne6.61(6), Ne6.62(6) (3), oTBeTHI
Ha KOHTPOJIbHBIE BOIIPOCHL.

Pasgen 5. Hauana maremaTnieckoro

aHa/IM3a

Tema 5.1

Conep:xaHue y4eOHOr0 MaTepuaia:

M pousBognas

[MocnenoBatensHOCcTH. CyMMEpOBaHKE MocienoBarensHocTel. [Ipeaen mocnenoBaTenbHOCTH

[Ipupamenne aprymenTa u npupamieHue GpyHkiun. OnpeneneHne Mpon3BOIHOMN.
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I'eomeTpuueckuii CMBICI TPOU3BOIHON. Y paBHEHUE KacaTenbHOU. MexaHMueCKU CMBICI TIPOU3BOTHOM.

OcHoBHBIE (hopMyITbI U] depeHITNPOBAHUSL

[IpaBuna qudpepeHnnpoBaHusL.

[IponsBoaHbIE dNIEMeHTapHBIX QYHKIMH (TI0Ka3aTENbHOM, JTOrapu()MHIECKOH, TPUTOHOMETPHIECKHX).

NN NN

IIpakTHyeckue, 1a00paTOpHbIC 3AHATHS

P 10 IndpepennppoBanme aeMEHTapHBIX (DYHKIIUH

CamocTrosiTesibHAs padoTa 00y4aroMXCsi:

CaMocTosTeNIbHAS IEITeIbHOCTh 00yUYaIOMIUXCS IO BRIYMCIICHUIO MPOU3BOIHBIX 110 MPaBHiIaM U (hopMysiaM ¢
UCIIOJIb30BAaHUEM CIPABOYHBIX MATEPHAIIOB.

.9, 3. 1 -5, . 9 (2), cnpaBounsie MmaTepuansl, Ne 9.12 (a), Ne 9.16 (a) (3).

Tema 5. 2
IIpuMeHeHMe NPOU3BOIHOI
K HCCJIeI0BAHUIO (PYHKIMIA

Coz[epmalme yqeﬁnoro MarTtepuajia:

[Tpu3Haku Bo3pacTanus 1 yObiBaHus QyHKIMH. [IpaBriia HaX0XKAEHHS TPOMEKYTKOB BO3PACTAHHS M YObIBAaHUS

Touka MuHMMYMa 1 MakcuMyMa GyHKIMH. HeoOxonuMoe n 1octaTouHble yciaoBus skcTpemyma. [IpaBuna

HUccnenoBanue GpyHKIUIT ¢ TOMOIIbIO BTOPOiA IPOM3BOIHOIL.

Cxema uccienoBanust pynkimu. [locrpoenune rpadukoB GyHKIUH.

[ocTpoenue rpaKoB (HYHKIIHIA.

NN NN

IIpakTHyeckue, J1a00paTOPHbIE 3AHATHS

IIP 11 IpumeHeHre MPOU3BOAHOMN K HCCIIEIOBAHUIO (GYHKIIMN U TOCTPOSHHIO rPahHKOB.

CamocTosiTesibHAs pa6oTa 00yyaroIIMXcs:

CamocTosITeNbHAas JeATEIbHOCTh 00YUAOIHMXCS IT0 HAXOXKACHHUIO MPOU3BOIHBIX (PYHKIHI U PEIICHUIO 32124
Ha HMCCcle0BaHue (QYHKINU U TIOCTPOCHUE IPaHKOB.

.9, 3,6 (1), m1.9 (2), Uarepuer-pecypce (1,2), cipaBoursie matepuaisi, Ne9.41, Ne 9.43, Ne 9.44. (3), Ne12, Ne
39 (2), oTBETHI HA KOHTPOJIBHBIC BOIPOCHL.

Pazpnen 6. UHTerpai u ero npuMeHeH

He

Tema 6.1
IlepBooOpa3Hasi u HHTErpaja

Coaep:xanue y4eGHOro MaTepHaia:

Onpenenenne nepBoodpazHoit. OCHOBHOE CBOMCTBO IIEPBOOOPA3HOM.

IInomanp KpUBOITMHEWHON Tpaneuuu.

Onpenenennsiii uaTerpan. @opmyna Hetotona — JleiOnmIa.

Borunicnenue uHTerpaioB

[IprmeHeHne nHTErpaa K BEIYUCICHUIO IUIOMAneH Guryp.

NN NN DN

1,2
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HpI/IMeHeHI/Ie HUHTCTpajia K BEBIYMCICHUIO (I)I/I3I/IHGCKI/IX BCJIIMYHH.

HpI/IMeHeHI/Ie HUHTCTpajia K BEBIYUCICHUIO (I)I/I3I/IHGCKI/IX BCJIIMYHH.

IP 12 [IpuMeHeHne HHTErpaja K BBIYMCICHUIO (PU3MYECKNX BEJIMYHH M IUTOMIaeH. 2
CamocTosiTesqibHast pa6oTa 00y4aroIIMXCs:
CamocrosTenbHas AeSITEIBHOCTh 00yJaloMMXCs TI0 BEIYUCICHUIO HHTETPAJIOB U IPUMEHEHHSIM HHTETpaa.
9, 3 8, .10. 3 1,2(1), Untepuer-pecype (1), cnpaBounsie Matepuansl, Nel0.2(a), Nel0.5(6), Nel0.6(a),
Ne10.8(a) (3), oTBETHI HA KOHTPOJIBHBIE BOMPOCHI.
Paznen 7. [IpsiMble ¥ IUIOCKOCTH B MPOCTPAaHCTBE
Tema 7. 1 Conep:xanue yueOHOro Matepuasa:
ITapajiiebHOCTH NPSAMBIX H IIpencraBienue pa3zaena reoMeTpun — crepeoMeTpur. OCHOBHBIE TOHATHUS CTEPEOMETPUHU. AKCHOMBI U 1,2
TUIOCKOCTEH B POCTPaHCTRE [Nepecekaromuecs, napajienbHble ¥ CKPEIIUBAIOLINECS IPAMBIE B IPOCTPAHCTBE.
ITapaiienbHOCTb NPAMBIX U INIOCKOCTEN B IpocTpaHCTBE. [lapaienbHOCTh ABYX INIOCKOCTER. YTOI MEXY
MpAMBIMH.
IlpakTHYeckue, 1aG0paTOpPHbIE 3AHATHSI:
ITP 13 N300paskeHre NpoCcTpaHCTBEHHBIX (PUTYp HA IUIOCKOCTH 2
CamocTosiTesqibHAs paboTa 00y4aroUIMXcsi:
CamocrosTenpHas IeITeIbHOCTb 00yJaroIMXCsl 10 PELICHUI0 MPUKIJIAIHBIX 3a/1a4.
. 3, 3. 1, 2 (1), koucmekt, UuTepHer-pecypce (1), Tir. 3, Ne 23, Ne 25 (2), Ne 3.6, Ne 3.22 (3).
Tema 7.2 Conep:xaHue y4eOHOro MaTepuaia:
epnenaukyasipHocTh NPAMBIX U | [leprnieHauKyIapHOCT NpsAMBIX. [lepneHIuKyIsIpHOCTh IPSAM O ¥ IUIOCKOCTH. [leprenaukynsspHOCTh 1,2
IUIOCKOCTel IJIOCKOCTEN. YOI MEXIY NPSMOM U TUIOCKOCTBIO.
IIepnennukynsp u HakJIOHHAs. PacCTOsiHUE OT TOYKH A0 IJIOCKOCTH, OT MPSIMOW 110 apaJuIeIbHON INIOCKOCTH,
MEXIy HapauIeIbHBIMH IIIOCKOCTSIMHU.
JByrpaHHblil yron. Yron Mexay II0CKOCTSMU.
I'eomerpuueckne npeodpa3oBanus npocTpancTsa. [lapannenbHblil mepeHOC, CHMMETPHS OTHOCUTEIEHO
TUIOCKOCTH.
[MapannensHOe MpoekTHpoBaHue. M300paskeHne MPOCTPaHCTBEHHBIX (Puryp.
IIpakTHyeckue, JadopaTOpHbIe 3AHATUS
IIP 14: PaccrosHUE OT TOYKH A0 ITIOCKOCTH, OT MPSMOI 2

pi(e] napannenLHoﬁ TUIOCKOCTH, MEXTY TapaJIIICIIBHBIMU IIJIOCKOCTSIMH.

CamocTosiTesTbHAs pad0oTa 00y YAKOIIMXCS:
CamocrosTenbHas IeITebHOCTh 00yJaloMuXcsl 10 PeNISHUI0 TPUKJIAIHBIX 3a/1a4.

18




ri. 3, 3.3 (1), xoucrekt, Uarepuer-pecypce (1), rr. 3, Ne 9, Ne 12 (2), Ne 3.29, Ne 3.62 (3), orBeThI Ha
KOHTPOJIbHBIE BOPOCHL

Paznen 8. KoopanHaTsl 1 BeKTOPHI B MPOCTPAHCTBE
Tema 8. 1 Conep:xanue y4eOHOro MaTepuasa:
KoopannaTtsl 1 BeKTOpHI B [IpsmoyronbHas cucTeMa KOOpAMHAT B IpocTpaHcTBe. DopMyra pacCTOSTHUSI MEXKITY IBYMS TOUKAMH. 2 2-3
MPOCTPAHCTBE KoopauHatsl cepeanHbl OTpe3Ka. 2
Bexropsl. Monyns Bekropa. PaBeHCTBO BEKTOPOB. 2
CrnoxeHue BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha YUCIIO. 2
PaznoxeHne BeKTOpa 10 HAIpaBJICHUAM. YTOJI MEXy IByMs BeKTopamHu. [IpoeKius BeKTopa Ha oCh. 2
KoopanHate! Bekropa. CkansipHOE POM3BEICHUE BEKTOPOB. 2
Hcronp3oBaHKHEe BEKTOPOB NPH PEIICHUN MaTEeMaTHYECKUX U MPUKJIAJHBIX 3a/1a4. 2
IlpakTHYecKkue, 1a60paTOpPHbIE 3AHATHSI:
ITP 15 Vcnionp30BaHre KOOPJMHAT U BEKTOPOB TIPH PEIICHUH MAaTEMaTUYECKHUX U MPUKIAHBIX 33/1a4.
CamocTosiTesqibHAs pa6oTa 00y4aroIIMXCs:
CamocrosTenbHas IeITelIbHOCTh 00 yUYarOIUXCsI 110 PELISHUIO 3371a4.
. 5, 3. 1 — 4 (1), cnpaBounsie Mmatepuaibl, Mareprer-pecypc (1), Ne 19, No20, No21(2), Ne5.12, Ne 5.13, Ne
5.14, Ne 5.21 (3), oTBETHI Ha KOHTPOJIBHBIC BOIPOCHL.
Pa3gen 9. MHOrorpaHHMKH H KpPyIJible TeJia
Tema 9. 1 Conep:xaHue y4eOHOr 0 MaTepHuaia:
MHOrorpaHHUKH. MHororpanauk. Beprmussl, rpanu, pedpa MHOTOTrpaHHHKA. 2 2
O0beMbl MHOTOTPAHHHKOB Pazeepmra. Mnozozpannuie yenel. Boinykavie muocozpannuxu. Teopema Jiinepa 1
[pusma, eé snementsl. [Ipsimast npusma. [paBusibHas npusma. [lonstre oobema. OObeM IPU3MBL 2
Mapamnenenumnen. Ky6. [Tnorans O0KOBO#H, TOMTHOM TOBEPXHOCTH U O0BEM. 2
Cummempusi 6 Kybe u napainerenuneode. [lupamuna, e€ anemeHTsl. [nomans 60KOBOM, MOITHOM TOBEPXHOCTH U 2
00BéM.
IIpaBunbHas nupamua. Y ceueHHasi TUpaMua. 2
Ceuenus ky0a, IPU3MBI, MPAMHUTIEL. 2
Cummertpust B pocTpaHcTBe. [IpeacTaBieHue o MpaBUIIbHBIX MHOTOTpaHHUKAX. [10006ue me. 2
IIpakTHyeckue, 1ad0paTOpHbIE 3aHITUS
IIP 16: [ToctpoeHue ceueHunit MHOTOrpaHHUKOB. [locTpoeHre pa3BepTKH MHOTOIPAHHHKOB 3
CamocTosiTesTbHAS paoTa 00y YaAKOIINXCS:
CamocrosaTensHas IeITebHOCTh 00yJaoMINXcsl 10 PEIICHUI0 TPUKJIAIHBIX 33/1a4.
. 83 1,2,3,5 (1), ror. 8 (2), Ne 8.7(a, 6), Ne 8.17, Ne 8.31. Ne 8.58, Ne 8.18 (3), rur. 8, Ne20, 36 (2), cripaBoumbie
MaTepuainsbl, pedepat o teme «lIpaBriTbHBIE 1 TOTYNIPABHIBHBIE MHOTOIPAHHHUKI.
Tema 9. 2 Conep:xaHue y4eOHOr 0 MaTepHaia:
Tena BpameHust. Hunmuanp, ero snementsl. Cedenus munHapa. [Tnomaas momHoH MOBEPXHOCTH B 00BEM. 2 2
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O0BeMBI Tes1 BpalieHust

KOHyC U ero dJieMeHTHl. CeueHus KOHYCa. HJ'IOIHEIHI) TIOJTHOM TMOBEPXHOCTU U 00BeEM.

[Tap. Yactu mapa. O6wem mapa. Chepa. [Tnormans chepsr.

N

Ceuenus 1mapa.

IIpakTHyeckue, 1a00paTOPHBIC 3AHATHSI:

IP 17: Pemenre npuKiaaHbIX 3a/1a49

CamocTosiTesibHas pa6oTa 00y4aroIIMXCs:
CamocTosiTeNbHast IeSITeNbHOCTD 00YYarOIIHX Csl [0 PEIICHHUIO MPUKIIAIHBIX 3a71a4.
.8, 3.4(1), r. 8 (2), Ne 8.13. Ne 8.62(6), Ne 8.70(3), No23, Ne29, Ne31(2), cipaBoUYHbIE MaTEpHaIbl, OTBETHI Ha

KOHTPOJIbHBIC BOITPOCHI, COO6H16HI/Ie o Teme «KoHnueckue ceueHus U ux MMPUMEHCHUE B TCXHUKEY.

Pa3znen 10. DyieMeHTHI CTATHCTHKH, KOMOMHATOPUKH, TEOPHH BepOSITHOCTEH

Tema 10. 1
Komo0unatopuka

Conep:xanue y4eOHOro MaTepuasia:

OCHOBHEIE OHSITHS KOM6I/IHaTOpI/IKI/I.

3a7auu Ha TIOJICUET YKClia pa3MeIleHH, IepecTaHOBOK, COYETaHHI.

3a7aun Ha TIOJICUET YKClia pa3MeIleHU, TepeCTaHOBOK, COYETaHHI.

Perrenue 3a/1a4 Ha riepebop BapUaHTOB.

®opmyna 6nHoma Hetorona. Tpeyronbuuk [lackans. CBoiicTBa OMHOMHHAIBHBIX KO3()(HUIIMEHTOB.

NINININ DN

IIpakTHyeckue, J1a00paTOPHbIE 3AHATHS

ITP 18: Penienuie npukiaaHbIX 33134

CamocTosiTesqibHAs paboTa 00y4aroIMXcsi:
CamocTosTenbHas ASSITENbHOCTh 00yJaronMX csl [0 PEIICHHUIO IPAKTHYECKHX 33124

.4, 3.1-2 (1), r1.4(2), Ne 4.35, Ne 4.38, Ne 4.58, to.4, Ne 2, Ne 9, Ne 30 (2).

Tema 10. 2
1eMeHTbI CTATHCTHKH,
TeOpUH BePOATHOCTEH

CoaepsxaHue y4eGHOr0 MaTepHaJia:

[pencraBnenue naHHBIX (TaOIULBI, UATPAMMBIL, IpadUKH). PeuieHue npaKmuiecKux 3a0ay.
Tenepanvhasa cogokynnocmu, 6b160pKa, cpeonee apugpmemuieckoe, meouana. Illonamue o 3adauax
Mamemamu4ecko Cmamucmuxi.

Crydaiiasie BermauHbl. CoOBITHE, BEPOITHOCTH COOBITHS, CIIOKEHIE H YMHOKECHHE BEPOSITHOCTEH.
3axoH Oonpmmmx yncen. Teopus BeposiTHOCTEH. [lonamue o He3agucumocmu coobimul.

JuckperHas cinyJaifHas BeTHYMHA. 3aKOH €€ paclpeeIcHuUs.

UrcnoBeIe XapaKTEPUCTHKU AUCKPETHOM CITydaifHON BennanHbL. [[oHsITHE 0 3aKOHE OONBIINX YHCET.

IIpakTHyeckue, 1adopaTopHble 3aHATHI:

TIP 19: Pemenue 3a1a4 10 MATEMATUYECKON CTATUCTUKE

IIP 20: Perienue 3a/1a4 Mo T€OPHU BEPOSITHOCTEH

CamocTosiTeTbHAS padoTa 00y YAKOIINXCS:
CamocTosTenbHas ACSTENBHOCTh 00YJaIOIIMX CS [0 PELICHUIO MPAKTHYSCKUX 3a/a4.

r1l,3.1 -3 (1), .11 (2), Ne 11.5, Ne 11.12 (3), Ne 4, rir. 11 (2).
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3aJIaHus 10 MOCTPOEHUIO TaOJIHII, JrarpaMmM, rpadukos B mporpamme Microsoft Excel mo mar. cratucruke,
OTBETHI HA KOHTPOJIbHBIE BOTIPOCHI

JK3aMeH

CamocTrosiTesibHas padora o0yuaromuxesi: [Togroroska k sk3ameny. OTBETHI Ha YK3aMEHALIMOHHBIE
BOMPOCHI.

Hroro

351

JUi1st XapaKTepUCTUKH YPOBHSI OCBOECHMS y4eOHOI0 MaTepHaa UCHOIb3YIOTCS CIEeAYIOLIe 0003HAUCHUS:

1. — o3HaKOMUTENBHEIH (Y3HaBaHHE paHee H3YYEHHBIX 00BEKTOB, CBOMCTB);

2. — penpoyKTHBHBIN (BBIMOIHEHNE AEATEIBHOCTH MO 00pasily, THCTPYKIIUH HJIH 1101 PYKOBOJICTBOM)

3. — MPOIyKTUBHBIN (TJITAHUPOBAHUE M CAMOCTOSTENILHOE BBITIOIIHEHHUE ISITEBHOCTH, PEIICHHE TPOOJIEMHBIX  3aj1ay)..
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2.3 TlpumepHsblii nepeyeHb TeM A0KIa10B, pepepaTos.

HernpepsiBHble pobdu.

IIpyMeHeHre CnOXKHBIX IPOLIEHTOB B 3KOHOMHUYECKUX pacyeTax.
[TapannensHoOe NPOEKTUPOBAHUE.

Cpennuie 3Ha4€HUsI U UX IPUMEHEHUE B CTATHCTHKE.
BexropHoe 3a1aHue NpAMBIX U INIOCKOCTEH B IPOCTPAHCTBE.
CnoxeHue rapMOHUYECKUX KoJeOaHui.

I'paduyeckoe perieHre ypaBHEHU 1 HEPABEHCTB.
[IpaBunpHBIE U OTYIPAaBUIBHBIE MHOTOTPAaHHUKU.
Konnueckue ceuenns 1 X IpUMEHEHHUE B TEXHUKE.
[onsTre nudpdepennmana u ero NPHICKEHHUSL.

CxeMbl IOBTOPHBIX MCIIBITAaHUNA bepHymm.

HccnenoBanue ypaBHeHHI U HEPABEHCTB C TapaMETPOM.
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3. YCJIOBUS PEAJIM3AIIMA YYEBHOM TV CIATIIIVHBI

3.1. Tpe6oBanusi K MUHMMAJIBHOMY MATEPHATIBHO-TEXHHYECKOMY 00eCIe4eHHI0

O0bopymoBanre yaeOHOT0 KabHuHeTa:

pabodee MecTo npernogaBaTens

KOMIUIEKT OCaIOYHBIX MECT IO KOIUYECTBY 00yJaIOIIUXCS
y4deOHas 0CKa Ha METaTHIeCKONH OCHOBE

KOMIUIEKT y4eOHO-METOINYECKIX MOCOOUH 1O UCIUIUINHE
pa3faToO4HBIN MaTepua

MHOTO( YHKIIMOHATBHBIH KOMILIEKC MPEToaBaTes
TexHH4YeCcKHe cpencTBa odyuyenus (cpencrsa UKT)

L4 MCYaTHBIC 1 DKPAaHHO-3BYKOBLIC CPCICTBA 06y‘IeHI/I$I

L4 KOMILIEKT TEXHHUYCCKOMN JAOKYMEHTAluK, B TOM YHUCJI€ TACTIOpTa Ha CPCACTBA 06y‘IeHI/IH, HHCTPYKIHH 110 UX
WCIOJb30BAHUIO U TEXHUKE OE30MaCHOCTH

YuebHo-Meroanueckuii komrieke mo gucuuminae OV J[.04 «KMaTtemaTrkay, B TOM YHCIIE:

° <<MeTOZ[I/I‘{eCKI/Ie YKa3aHuA 110 BBINMOJTHCHUTIO MTPAKTUYCCKUX pa60T>>;
° «MeToauueckue PEKOMCHAAIUU 110 BBITTOJTHECHUIO CaMOCTOSITEILHOM pa60T1)1>>

e OleHOYHBIE CPEICTBA JUIS MPOBEACHHUS TEKYIIEro KOHTPOJS 3HAHHHM CTYACHTOB U MPOMEXYTOYHOMN
aTTeCcTaIyH.

3.1 Nudopmanuonnoe odecrieyenue odydeHmsi:
[TepeyeHb peKOMEHyeMbIX YUeOHBIX W3aHuii, IHTepHET-pecypCcoB, TONOIHUTEINBHON JTUTEPATYPHI

OCHOBHBIE HCTOYHHKH:

1. bammakoB M./. Maremaruka: anredpa 1 Hayajia MaTeMaTHUeCKOro aHalln3a, FTeOMETPUsl: YUeOHHK:
y4eOHUK JJIs CTYIEHTOB MPO(ECCHOHAIBHBIX 00pa30BaTeNbHBIX OpPraHU3aliid, OCBAaHBAIOIIMX IPO(heccuu u
cnermansHoctu CIIO, - M.,2020.

2. bammakoB M.J. Maremaruka: anrebpa 1 Hayajla MaTeMaTHYECKOro aHaiu3a, reomerpusi: COOpHUK
3a7a4 IpoQUIILHON HANIPABIEHHOCTH: y4e0. MocoOue I CTYACHTOB NMPO(ECCHOHAIBHBIX 00Pa30BaTEIbHBIX
OpraHM3alvii, OCBauBaroIuX npodeccun u cnenuanbHoctu CIIO, - M.,2020.

3. bammakoB M./. Maremaruka: anredpa 1 Havajia MaTeMaTHYECKOTrO aHAJIN3a, TEOMETPHS: 3aJaYHHUK:
y4e0. mocobue A1 CTYAEHTOB MPOo(eCCHOHANBHBIX 00pa30BaTeIbHBIX OPTaHU3alNH, OCBAaHBAIOIIMX IPO(hECCUH
u cnenuansHoctu CIIO, - M.,2020.

4. bammakoB M.M. MaTtemaTnka: ainrebpa 1 Hadaiaa MaTeMaTHYECKOT 0 aHAIIN3a, TEOMETPHs: DIEKTPOHHBIN
y4aeOHo-MeToa. KoMiuieke [uist cTyneHToB podecCHOHaNbHBIX 00pa30BaTeNbHBIX OpraHU3alli, OCBAUBAIOIINX
npodeccun u cniermpansaoct CIIO, - M.,2020.

JlomonHuTeNbHbIE UCTOYHUKH:

1. BammakoB M.U. Matemaruka (6a30Bblii ypoBeHs). 10 knace. — M., 2014,

2. bammvakoB M.U. Matematuka (06a30BblIii ypoBeHb). 11 kinace. — M., 2014..

3. T'yces B.A., I'puropses C.I'., UBonruna C.B. MatemaTunka: anredpa 1 Ha4ana MaTeMaTH4ECKOTro
aHaJIN3a, TeOMETPHUS YUeOHHUK JUIS CTYIECHTOB PO ecCHOHaIbHBIX 00pa30BaTENbHBIX OpraHU3alHi,
ocBauBamomux mnpodeccun u cneruanpuoct CI10, - M.,2017.

4. Komsrua FO.M., TkageBa M.B, ®eneposa H.E. u ap. MaTtemaTnka: anrebpa n Hagaixa MaTeMaTHIECKOTO
aHanmm3a. Anrebpa ¥ Hadaia MaTeMaTHYeCKOro aHanmsa (0a30BbIi U yriayOieHHbIH ypoBHE). 10 Kitace/mon pea.
A.B.)Kmxuenko. — M., 2014.

5. Konseun FO.M., Tkauesa M.B., @edeposa H.E. u op. MaTematnka: anredpa U Hadalla MaTEMaTHIECKOTO

aHanm3a. AnreOpa U Havaia MaTeMaTHIecKOro aHanmn3a (0a30BbIif 1 yriyOiIeHHsI ypoBHNM). 11 Kimacc / mox pen.
A.B. XXwmxuenko. — M., 2014.

HnTepHeT-pecypcesl:

www.fcior.edu.ru (MadopmanioHHbie, TPEHUPOBOUHBIC U KOHTPOJIbHBIE MATEPHAIIBI).
www.school-collection.edu.ru (Exunas komtexuun nudpoBbIx 00pa3oBaTeIbHBIX PECYPCOB).

23


http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/

4 KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHMSI YYEFHOM TV CIIATIIAHBI

JIMYHOCTHBIE

IToaroroBka K

DopMbI U METOABI

Cogepmalme S T p— Metanpenmetnnie | IIpeamerHblie yyI OCBOCHMIO OGIINX KOHTPOJIA U OLEHKH
o0yueHust Pe3yaBTATHI pe3yabTaThl pe3yabTaThl KOMIeTeH I pe3y/IbTaTOB
o0y4eHust
Beenenne ova.04.¥11 OVY]1.04J15 OVY]1.04M4 OVYJ1.04111 YVyJ1 01, 02, 05, OK1 OK2 —  HWurepnperanmust
07, 13, 15, 32, pe3yIbTaTOB
OVY]1.04J17 OVY]1.04112 35 OK4 earornYecKoro
HaOMIOeHNS 32
OKS MPOIIECCOM OCBOCHHUS
OKS JIMYHOCTHBIX U
METAPEAMETHBIX
OYJ1.04.Y]1 2 OVY]1.04M1 OVY]1.04112 YVY]1 03, 04, 06, OK4 OK2 PE3yILTaTOB.
08, 14, 18, 35
OVY]1.04M4 OV ]1.04118 OKS5
OKS8
1. PazBuTHE NOHSATHS 0 YHCJIe. Y PABHEHHS] M CHCTEMbI YPABHEHU
Tema 1.1 OovV1.04.Y113 OJI1.03J15 Ooy.03M2 OVYJ1.04I13 YVyJ1 03, 06, 17, OK4 OK2 -DpOoHTANBHBII OIpOC
JleficTBUTEbHEIE 32 .
— OK7 OKS8 -HauBH g yanbHbIA
orpoc
ova.04.¥14 OVY1.04M6 OV 1.04111 YV 09, 10, 16, OKo6 P
17,32, 35 - ITP Nel, No2, Ne3
OVY1.04M4 OVY]1.04113 OK2
- Uatepnperanust
Tema 1.2 OY.04.Y]15 OV 1.04M1 OV.04112 |YVY] 03, 07, 10, 13, OK2 OK4 OK6 PE3yITBTATOB
15, 17,18, 31, 35
KopHw, crenenu u OVJ1.04M5 OV]1.04113 OK7 OK8 TICAr OrIeCKOro
orapudMbl HAOTIOACHUS 32
OY1.04.Y]1 6 OY1.04M1 OV.04112 [YVY] 03,07, 10, 13, OK2 OK4 OK6 MPOLIECCOM OCBOCHHS
15, 17, 18, 31, 35 JIMYHOCTHBIX,
OY1.04M2 OVY1.04113 OK7 OK8 METANPEIMETHBIX 1
OVJ.04.V17 OV]1.04M1 OVJI.04[12 | VY] 03,08, 10, OK2 OK4 TIpEAMETHBIX
14,17,18,31, 35 PE3YILTATOR
oy /1.04M6 OY1.04114 OKS8
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OVY.04.Y/18 OV ]1.04M3 OV ]1.04I12 YV ] 03, 05, 09, OK2 OK3 -O1ieHKa BBITIOJTHEHUS
15, 17, 30, 31, 33 WHIUBUTyATBHOTO
OV /J1.04M6 OV]1.04I13 OK8 SaaHV HA
OYJ1.04.Y/19 OVY/1.04M1 OVY/1.04113 VVY]1 07, 11, 15, OK2 OK4 MPUOMIDKEHHbIC
18, 30, 31, 32 BbIYHCJICHUA U OLICHKY
OV ]1.04M6 OV/]1.04I14 MOTPEIIHOCTH B
nporpamMmme Microsoft
Ov].04.Y]11 10 OV/1.04M1 OV]1.04112 YY1 06, 09, 15, OK2 OK3 Eic?l). B XO%€
OyHO4M3 OyHO4H3 18’ 24’ 25’ 32’ 34 OK4 TMPAKTUICCKUX 3aHATHI
ovJ.04.Y111 OV/1.04M1 OV]1.04112 YY1 06, 09, 15, OK3
18, 24, 25, 32, 34
OVY]1.04M3 OV]1.04I13 OK4
OvV].04.Y]1 12 OV/1.04M1 OV]1.04I13 YV 07, 11, 15, OK4
18, 30, 31, 32
OVY/1.04M6 OV]1.04114
2. @ynkuun u rpapukn
Tema 2.1 OvY]1.04.Y1113 OV ]1.04M1 OV ]1.04IT1 Yy 03,07, 11, OK2 OK4 OK6 - UnauButyansHbli
14, 15,31 orpoc
OyHKINH, CBOWCTBA, OV ]1.04M2 OV/]1.04I12 OK7 OK8
rpaduku - ITP N4
OV].04.Y]1 14 OV]1.04M2 OV]1.04111 YVy]1 03, 06, 09, OK2 OK6
15, 17,32 - TectupoBanue-
OVY1.04M5 OV]1.04112 OK7 OK8 OLieHKA BHITIONHEHAA
OJ1.03.Y/1 15 OV]1.04J15 OV]1.04M2 OVJI.04I12 | YVY]103, 086,09, OK5 OK6 MHIMBHyaJIbHOTO
15, 17.32 3a1aHusl 110
OV 1.04J17 OVY[.04M5 OV/1.04I18 OK7 OKS8 MOCTPOCHHIO rpaduka
(GYHKIMU B IpOrpamMme
OV]1.04.Y]1 16. OVY/1.04M3 OV /1.04112 YYHl 231 (;i 09, OK2 OK3 Microsoft Excel.
OV 1.04M5 OV /1.04I13 OK5 - VinTepuipeTams
OV]1.04M6 OV]1.04118 OK6 OK8 Ppe3yNbTaToB
e IarOTUYECKOr0
Tema 2.2 ov.04.Y11 17 OVY1.04M2 OV]1.04112 Yy 03,06, 13, OKS5 OK6 HaOJIIOIEHHS 32
18,34 MIPOIIECCOM OCBOCHUS
OVY1.04M5 OV ]1.04118 OK7 OK8

JIMYHOCTHBIX,
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CTeneHHEIE, OVY].04.Y]118 OVY]1.04M2 OV ]1.04112 YV ] 03, 06, 09, OK2 OK5 OK6 METaNpeIMETHBIX U
[IOKa3aTelbHEIE, 13,32 TIPIMETHBIX
sorapu(h)MUUECKUE U OY.04.Y119 OY].04M5 OY]1.04118 OK7 OK8 PE3YILTATOB.
TPHTOHOMETPHHCCITE OV1.04MI OVIL.04I2 | YV 03,07, 10, OK4, OK5
Qymicut 15, 18,34
OGpatHbie OV]1.04.V]1 20 OYI.04M4 OV 1.04118 OK8
TPUTOHOMETPHUECKHE
OV ]1.04M3 OV]1.04111 Yy 03,07, 10, OK3
GbyHKIMH
15, 18,34
OV 1.04M6 OV]1.04114 OK8
3. YpaBHeHusi U HEPABEHCTBA
Tema 3.1 OV]1.04.Y]121 OV ]1.04J15 OV]1.04M1 OV ]1.04114 YV ] 03, 06, 09, OK2, OK4 - ®poHTATBHBIH OMPOC
12,31,33
YpaBHeHus u OV].04.Y]1 22 OV 1.04J17 OV 1.04M6 OK35, OK8 - ITP Ne5, No6
CUCTEMBI YpAaBHEHUU
- O11cHKa BBIMOTHEHUS
WHIUBHIYaTbHOTO
3aIaHusl B XOJI¢
MPaKTHYECKOH PabOThI
- O1ieHKa BBITTOTHEHUS
WHIUBHIYaTEHOTO
3aIaHus B X0
OV/1.04M1 OV]1.04114 YVy/]1 03, 06, 09, OK2, OK4 MPAKTHYECKUX 3aHATHI
12,15,31,33
OV]1.04M6 OK8 - O11eHKa BBITIOJTHEHUS
IPYIIIOBOTO 33 aHUsI B
Tema 3.2 OY1.04.Y]1 23 OV1.04M1 OV]1.04114 Yvy ] 03, 06, 09, OK2 XOJIE TEOPETHUECKOro
12,15,31,33
Hepagenctpa u OVY]1.04M6 OK4 3aHATHUS
CHCTEMBbI HEPABEHCTB "
OKS - Uurepnperarust
C IByMsi
Pe3yIbTATOB
TICpEMCHHEIMH e IarOTUYECKOr0
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OV]1.04.Y]1 24 OV/1.04M1 OV]1.04114 YVy]1 03, 06, 09, OK4, OK5 HaOJIIoIeHNs 3a
12, 15,31,33 MIPOIIECCOM OCBOCHUS
OV 1.04M6 OV1.04118 OK38 HYHOCTHEIX 1
MeTanpeaIMeTHBIX
PE3YILTATOB
4 OcHOBBI TPUTOHOMETPHH
Tema 4.1 OVY1.04.Y]125 OV ]1.04J15 OV]1.04M1 OV ]1.04IT1 Yy 03, 05, 10, OK4 OK6 OKS8 - UauBumyanbHbINA
OCHOBHEIE OHITHS 12, 15, 31,32 onpoc
OV /]1.04J17 OV]1.04M5
- TIP No7, Ne8
OVY]1.04.Y]1 26 OV /1.04M1 OV/]1.04I11 Yvy ] 03, 07, 10, OK2, OK4
14,18 - TectupoBanue
OV]1.04M6 OV]1.04I18 OK35, OK8
-O1eHKa  BBIMTOJIHEHUS
Tema 4.2 OVY.04.Y1 27 OV /1.04M1 OV/]1.04I11 Yvy ] 03, 07,09, OK2, OK4 VIHIUBH/TyaIbHOTO
OcHoBHbIC 15,31,32 3a1aHUA o
TPUTOHOMETPHUYECKHE OV]1.04M6 OV]1.04I13 OK38 HOCTPOeHIO TpadHKos
- Tez?ﬂ:;’;:;{m TPUTOHOMETPHYECKUX
peobpas¢ (yHKIHE B mporpaMme
TIPOCTEHIIX Microsoft Excel.
Tpmzz;“;ig;;; CKIX B XO/I€ MPAKTHYECKUX
Tema 4.3 OY]1.04.Y]1 28 OV]1.04M1 OVJL04II1 | YVJI03,05, 10, OK2 SamsTn
ApkcuHyc, 12,17,31,32 - MaTepnperanus
APKKOCHHYC, OV1.04M5 OK4 OK6 PE3yIIbTATOB
APKTAHTEHC YHCIIa
OKS8 [IE€ArOrM4eCKOro
HaOIIOnEHNS 3a
TIPOIIECCOM OCBOCHHS
Tema 4.4 OV/]1.04.V][ 29 OV1.04M1 OV]L04TI4 | YVJI03, 06, 10, OK2 JITTHOCTIBIX,
Tipocreiimue 15, 18, 31,32 METanpeaMETHBIX 1
TPUTOHOMETPHYECKIE ov/J.04M4 OK4 [IPEIMETHBIX
YpaBHEHUSA H PE3YIBTATOB.
HEPaBEHCTBA OK8
Hauyajia MaTeMaTH4€CKOI0 AaHAJIN3A
Tema 5.1 Oov]1.04.Y130 OV 1.04J17 Oov/.04M1 OV /1.04I15 YV 04, 05, 10, OK2 OK4 - UnauBuyanbHblH
TTocnenoBarenpHOCTH 18, 32,33 onpoc
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OVYJ1.04J18 OV ]1.04M4 OK8 - ITP Ne9, Nel0
- OLieHKa BHIMOTHEHUS
Tema 5.2 ovyJ.04.¥]1 31 OV1.04M1 OV]1.04112 YV 07,10, 18, OK2 OK4 VHIMBHIYaJIbHOTO
IIpou3BoaHas u ee 32,33 3a/IaHUs B XOJIE
OV ]1.04M4 OV ]1.04115
TIPUMCHCHHC A A MPAKTUYECKUX 3aHIATHI
.04, 2 . ) 4, 06, 11, ,
ovyJ.04.¥113 OVY]1.04M3 OV ]1.04115 VV}1180 320363 OK2, OK3 - Mnrepnperams
OV/]1.04M5 OV/1.04118 T OKS5, OK6, OK8 Pe3yIbTaTOB
MeIarOru4ecKoro
HAOJIOZICHUS 3a
MPOIIECCOM OCBOEHUS
JUYHOCTHBIX
METAPEAMETHBIX
PEe3yIIbTATOB
HHTerpas u ero npuMeHeHue
Tema 6.1 OVI1.03.Y]] 33 OJIL.03J17 OJIL.03M3 OJIIT.031I15 YV]1 04, 06, 11, OK2 - TP Nell
[epBooOpa3Has u 17,31,34
UHTErpal OJIL.03M5 OJIIT.03118 OK3 - OrieHKa BBIMTOTHEHUS
HHJIUBUIYATEHOTO
OKS 3aj[aHus B XOIIC
OK6 MIPaKTUYECKUX 3aHATUH
OKS8
7. Teometpus
Tema 7.1 OV ]1.04.Y]] 34 OVY]1.04J11 OVY]1.04M1 OVY]1.04111 YV ]I 03, 06, 15, OK1, OK4 - TIP Ne12, Nel3
[psmere n 18. 31,35
IUIOCKOCTH B Oyﬂ04.H5 OYI[O4M5 OVHO4H6 OK6, OKS8 - TECTUPOBAHUE
MPOCTPAHCTBE
OY1.04.Y]1 35 OV 1.04M1 OV 1.04111 YV 03, 06, 15, OK4, OK6 - OrneHKa BBITOTHEHUS
18, 31,35 WHIWBUIYaTBHOTO
OVY]1.04M5 OVY]1.04116 OKS8 3R AHAA B XOIE
OV]1.04.Y]136 OV]1.04M1 OVJI.04[16 | YY1 03,086, 15, OK4, OK8 NPAKTUHECKUX SaHATHIA
OVJ1.04M4 18 -Untepnperauus
Pe3yIIbTaTOB
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OVY.04.Y 37 OVY]1.04M1 OV ]1.04I12 YV 03, 07, 15, OK4 MeAaroruaecKoro
18, 31,35 HaOII0ICHUS 3a
OVY]1.04M2 OV ]1.04I16 OK7 OK8 [IPOTIECCOM OCBOCHHS
OVY]1.04.Y]1 38 OV]1.04M1 OV ]1.04I16 YV 03, 06, 11, OK4 JIMTHOCTHBIX 1
15, 18, 31,35 MCTAIpCaAMETHBIX
Oov/J1.04M4 OK8 pe3ynbTaToOB
KoopauHaTsl 1 BEeKTOPHI B MPOCTPAHCTBE
Tema 8.1 OV IL.03.Y]1 39 OJI1.03J11 OJI1.03M1 OJI1.03116 YV ] 03,06, 17, OK4 - TIP Nel4
Koopaunats! u 18,32
BEKTOPHI OJI1.03JI5 O/II1.03M4 OKS8 - UnnuBuyansHbINH
OV I1.03.Y]1 40 OJI1.03M1 OJI1.03116 Yvy]03, 07,17, OK4 onpoe
18,32 - TectupoBanue
OJII1.03M4 OKS8
- OLieHKa BBINOJHEHUS
OVIL03.Y141 OJI1.03M2 OJII1.03112 YV ] 03, 08, 14, OK6 WHMBH/YaIbHOTO
OJII1.03M5 OJII1.03116 17.32 OK7 3aZlaHIl B XON© 5
MPAKTHYECKUX 3aHATHI
OKS8
- Narepnperanus
Ppe3yJIbTATOB
[1€AaroruaecKoro
HaOJIIOeHus 3a
MPOLIECCOM OCBOCHUS
JIMYHOCTHBIX M
MeTanpeMETHBIX
pe3yJIbTATOB
9. MHoOrorpaHHUKH U KpYT.ible Tejia
Tema 9.1 OV]1.04.Y]1 42 OV II1.03J11 OV/.04M1 OV /1.04112 YVy]1 04, 05, 10, OK1, OK2 - TIP Nel5, Nel6
MHororpaHHUKA 13, 30,31,33
OV IT.03JI5 OVY]1.04M5 OV J1.04I16 OK4, OK6 OK8 - UapuBumyanpHBIN
OV]1.04.Y]143 OV/.04M1 OV /1.04I13 YVy]1 04, 08, 14, OK1, OK4 onpoe
30,31,33 - TectupoBanme
OVY1.04M2 OV]1.04116 OK7, OK8
- O11cHKA BBIMOTHEHHUS
OV].04.Y]1 44 OVY1.04M2 OV.04I12 | VY] 04,08, 14, OK1, OK6 WHIMBIIYaTbHOTO
30,31,33 3a/1aHus 110
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OV /1.04M4 OVY/]1.04I16 OK7, OK8 MIOCTPOEHHIO
TreOMETPUUECKHX (U
Tema 9.2 OK10K2 U UX C?‘)IeHI/Iﬁ B b
Tena BpaieHust OV .04M1 OV 1.04I12 VY] 04, 05, 10 Mi ft
OVY]1.04.Y]1 45 13 30’31 éS ' OK4 OK6 nporpamme Microso
OVY]1.04M5 OVYJ1.04116 1 994 Excel B xone
OK8 MIPAKTUYECKUX 3aHATUI
OV /1.04M1 OV/]1.04113 VY1 04. 08. 14 OK4 OK6 - O1ieHKa BBIMOTHEHUS
OV1.04.Y7146 o S ——
OVY]1.04M2 OVY]1.04116 19 OK7 OK8 XOJIE TEOPETHUECKOrO
OV/]1.04M2 OVAO04I2 | vy 04, 08, 14 OK6 OK7 SAHATIA
OVY]1.04.Y 1 47 o
OV/J1.04M4 OV/J1,04T16 30,3133 OK8 - Marepriperatuts
Pe3yIIbTATOB
Tema 9.3 OVY]1.04.Y]148 OV]1.04M1 OV ]1.04112 YV ]I 04, 06, 10, OK2 OK3 IIE1aroriYeCKoro
14,17, 30,31,33 HaOIIOAEHHS 3a
I/Ir3elxca)§dp;1;)1;1;; B OVY]1.04M3 OVY]1.04116 OK4, OK8 [POIIECCOM OCBOCHHS!
OV/1.04.Y/149 OV/]1.04M3 OVJ1.04I12 | YV]104, 06, 10, OKI1 AHFHOCTHEIX,
14’ 18, 30’31’33 MeTaHpeﬂMeTHHX nu
OVY]1.04M6 OV]1.04118 OK3 [IPEIMETHBIX
OKS pe3yJIbTATOB
OKS8
10. DeMeHTBI CTATHCTHKH, KOMOUHATOPHKHI H TEOPHH BEPOSITHOCTH
Tema 10.1 oy .04.¥Y150 OVY/IIT.03J15 OVY]1.04M1 OV 1.04111 YV 03, 05, 09, OK2 OK3 - ITP Ne17, Nel8
17, 18,32,35
OCHOBHBIE TOHATHS OV IL.03JI7 OV ]1.04M3 OV 1.04117 OK4 - OmeHka BBITOTHEHUS
KOMOHHATOPUKH OKS WH/IUBHIYaTbHOTO
3aJaHus 1o
MIOCTPOCHHUIO  TaOMIHIL,
Tema 10.2 oy .04y 51 OVY]1.04M3 OVY]1.04112 VSl’YH 2:30253 29, OK2 OK3 JMArpaMM, TPadUKOB B
DreMenTEI TeopH OY]1.04M6 OY1,04117 T OK8 mporpamme  Microsoft
BEPOSITHOCTH Excel B xoze

MPaKTUUECKUX 3aHATUN
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Tema 10.3 OVY.04.Y]1 52 OVY]1.04M2 OV J1.04I17 YvyJ1 04,07, 10, OK2 OK1 - Uureprperarust
[IpencraBnenue 15, 17,32,35 pE3yIIBTaTOB
JTAHHBIX (TaOJIUIIH, OV1.04M4 OVZL.04118 OKS OK6 e 1arOrMYeCcKOro
JTarpaMMBI, OK7 HaOJIIoIeHus 3a
rpadukm) MIPOLIECCOM OCBOEHHUSI
OK8 JIMYHOCTHBIX,
METAaNpPeIMETHBIX U
MPEAMETHBIX
pE3yIIBTATOB.
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