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PabGouas nmporpamma mucuuniauabl «OV/].07 Mamemamuxa» /coct. A.H. MakaraeBa —
Opck: Opckuii ryMaHUTAPHO-TEXHOJIOTHYecKHid HHCTUTYT (puiman) OI'Y, 2024,

PabGouast mporpamMmma mpeaHa3zHaueHa I OpeMoJaBaHMs  00mied — 00s3aTeIbHOM
0011eo0pa3oBaTebHON AUCIUILTUHBI «MaTeMaTrKa» IpH peaiu3alud OCHOBHOM TPO(dheCcCHOHATBLHOM
obpazoBarenbHo iporpammbl CITO Ha 6a3e 0CHOBHOTO 00IIIET0 00pa30BaHUs C TIOTYUYEHUEM CPETHETO
oOmiero oopazoBanust i cnenuagbHocTel CI1O TexHomornyeckoro npoduis B 1 u 2 cemectpax.

PabGouast mporpamma paspaborana c¢ yderom TpeboBanuii DPI'OC cpeaHero o061Iero
obpazoBanusi, PI'OC cpegnero npodeccrnonansHOro odpazoBanus u MpodpuiIs MpodhecCuoHaTLHOTO
0o0pa3oBaHMs, B COOTBETCTBHH C NPHUMEPHOW MpOrpaMMon oO0Ieo0pa3oBaTebHON TUCIMILIAHBI
«MatemaTtuka» 1 Tpo(ecCHOHANBbHBIX 00pa30BaTE/IbHBIX OpTraHU3alUld, PEKOMEHIOBAaHHOU
®enepalibHBIM TOCYJAPCTBEHHBIM OIO/IKETHBIM 00pa30BaTENIbHBIM YUPEKACHUEM JOMOIHUTEIHLHOTO
npodecCHOHAIBHOTO 00pa3oBaHus «MHCTUTYT pa3BUTHS TPOPECCHOHATIEHOTO 00pa30BaHUS».

© MakaraeBa A.H.., 2024
© Opckuil TyMaHUTAPHO-
TEXHOJIOTHYECKUN UHCTUTYT
(punmman) OI'Y, 2024
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1 Henn u 3a1a41 0CBOCHUS THCHHUIINHBI

ConeprkaHue mporpaMMbl 0011e00pa3oBaTeIbHON AUCHUILINHBI «MaTremaTHKa» HallpaBJIeHO Ha
JOCTIKEHUE PE3YNbTAaTOB ee M3ydeHHsl B cooTBeTcTBHM ¢ TpeboBanusimu ®I'OC COO c yuerom
npodeccuonanbHor HarnpasiaeHHOCTH OI'OC CIIO.

2 MecTto qucuuiinHabl B crpykrype IINICC3
YyeOHast qucruIuiiHa «MareMaTuka» U3ydaercs Kak ooOmieoOpa3oBaTenbHas TUCIUILIMHA U3
00s13aTeIbHBIX YU€OHBIX MPEIMETOB B 00111€00pa30BaTEIIPHOM IUKJIE YIEOHOTO TUTaHA.

3 TpeOoBaHus K pe3y/IbTATaM OCBOCHHUS COAEPKAHMSA AUCHHMILIUHBI

[Iporiecc wW3ydeHus AUCUMIUIMHBI HANpaBieH Ha (OPMHUPOBAHUE HIEMEHTOB CIIEAYIOUINX
komneTeHnuii B coorBeTcTBUH ¢ PI'OC CIIO no naHHON cCHEUAILHOCTH:

OK 01. BeiOupats criocoObI perieHus 3a1a4 npohecCuoHaIbHON eI TeTbHOCTH IPUMEHUTEIBHO
K Pa3JIMYHBIM KOHTEKCTaM.

OK 02. Hcnonp3oBaTh COBPEMEHHBIE CpEACTBA IIOMCKA, aHalW3a W HUHTEPIpETALUU
uHpopMalnuu, M HHGPOPMALMOHHBIE TEXHOJIOTUM JJs BBINOJHEHHA 3aJad MIpOoQecCHOHATbHON
JESATENBHOCTH.

OK 03. IlnanupoBaTh W peann30BbIBaTH COOCTBEHHOE MPOGECCHOHATBHOEC W JIMYHOCTHOE
pa3BUTHE, MPEANPUHUMATEIBCKYIO JAEATEIBHOCTh B MPOpECCHOHABHON chepe, UCIOIb30BaTh 3HAHUS
10 IPaBOBOW U (PMHAHCOBOI IPaMOTHOCTHU B Pa3JIMUHBIX )KU3HEHHBIX CUTYallUsX.

OK 04. D¢ddexTrBHO B3aMOACHCTBOBATH U pabOTaTh B KOJUIEKTUBE U KOMaH/IE.

OK 05. OcymecTBisITh yCTHYIO U MUChbMEHHYI0 KOMMYHHUKAITMIO Ha TOCYAapPCTBEHHOM SI3BIKE
Poccuiickoit @enepannu ¢ yueToM 0cOOEHHOCTEH COLMATBHOTO U KYJIBTYPHOT'O KOHTEKCTA.

OK 07. CoxmeiicTBOBaTh COXpAaHEHHUIO OKPYKAIOUIEH CPeNbl, pecypcocOepeKeHNI0, TPUMEHSTh
3HaHUS 00 U3MEHEHUHU KJIMMaTa, IPUHIUIIEI OEpEeITUBOTO MPOU3BOACTBA, 3(PPEKTUBHO IEHCTBOBATH B
Ype3BbIYANHBIX CUTYALUIX.

1K 3.2. BbIIoaHATh Npolecc N3MEPEHUs XapaKTEPUCTUK KOMIIOHEHT POrPaMMHOI0 ITPOIYKTa
JUIs OTIPENIENIEHUS] COOTBETCTBHS 3a/laHHBIM KPUTEPUSIM.

IIK. 3.3. [Ipou3BOAUTH HCCIIEIOBAaHUE CO3/aHHOTO IPOrPaMMHOIO KOAA C MCIOJIb30BaHUEM
CHELMATU3UPOBAHHBIX IPOTPAMMHBIX CpPEACTB C LEJIbIO BBISBICHUS OLIMOOK M OTKJIOHEHHUS OT
JIrOpUTMA.

IIK 6.4. OnieHuBaTh Ka4eCTBO U HAJICKHOCTh (PYHKIITMOHUPOBAHUS WH(POPMAITMOHHON CHCTEMBI
B COOTBETCTBHH C KPUTEPUSIMHU TEXHUUECKOTO 33 JaHHS.

B pe3ynbrare ocBOeHUS TUCIUTUIMHBI 00 yJAIOITUIICS TOKEH

enaoemsn:

Bl. meTromamm 0Ka3aTenbCTB, ANrOpPUTMAMU pEIICHUS 3aJad; yMeHue (HOpMyIHpOBAThH
OTpe/ICNICHUs, aKCHOMBI U TEOPEMBbI, IPUMEHSTh MX, IIPOBOJUTH JIOKA3aTeIbHBIC PACCYXICHUS B XOJIC
pelieHus 3a/1a4;

ymemo:

V1. omepupoBaTh TOHSATUSMHU: CTEIEHb 4HCIA, Jorapudm dYucia; yMEHHE BBIOIHSTH
BBIUMCJICHHE 3HAYCHWH W MpeoOpa3oBaHMs BBIPAKCHHH CO CTCNCHAMH U JIoTapu(pMamH,
npeoOpazoBaHus JPOOHO-PAIMOHATIEHBIX BBIPAKCHHIA,

V2. onepupoBaTh NOHATUSMH: PAIlMOHATLHBIC, HPPAIMOHAIILHBIC, ITOKa3aTeIbHbIC, CTCTICHHBIC,
norapuMuUecKre, TPUTOHOMETPUYECKUE YPABHEHHS i HEPABEHCTBA, UX CHCTEMBI,;

V3. onepupoBaTh TOHATHSIMH: (DYHKIHs, HENpepbiBHAsS  (QYHKIUSA, POU3BOJHAS,
nepBooOpa3Hasi, OMpeeNICHHbI HHTETPall; yMEHHUE HaXOUTh TPOU3BOTHBIC AIEMEHTAPHBIX (YHKITHH,
UCIIOJIB3YS CITPABOYHBIC MaTEPHAIIBI; HCCIICIOBAThH B IPOCTEHINNX CITyYasX PyHKIIMA HAa MOHOTOHHOCT,
HAXOJUTh HAWOOINBIINE W HAaWMEHBINWE 3HauYeHUs (YHKIUN; CTPOUTh TpapUKh MHOTOWICHOB C
UCIIOJIb30BaHUEM allllapaTa MaTeMaTHYECKOTO aHAIN3a; TPUMEHSTh TPOU3BOIHYIO TIPH PEIICHUH 3a1a4
Ha JIBWKEHUE; PEIlaTh MPAKTUKO-OPUEHTUPOBAHHBIC 331aU1 Ha HANOOJIbIIINE M HAUMEHBIIINE 3HAYCHUS,
Ha HaXOXKJICHUE ITyTH, CKOPOCTH U YCKOPCHHS,;



V4. onepupoBaTh MOHATUSAMU: pallOHalIbHasl (YHKIMS, MOKa3aTeabHas (QyHKIUS, CTEIeHHAs
¢ynkuus, norapudmudeckas QyHKIUSA, TPUTOHOMETpHUECKUE PYHKINU, OOpaTHbIE GYHKIINU; YMEHUE
CTpPOUTh TpaUKu H3YyYEHHBIX (QYHKUIMNA, HCIONb30BaTh IpaduKU MPU H3YYEHHH MPOLIECCOB U
3aBHCUMOCTEH, NpU peIIeHUH 3aJad M3 APYTuX y4eOHBIX NMPEAMETOB M 3aJad M3 pealbHOW JKU3HU;
BbIpaxaTh (OpMyJIaMH 3aBUCUMOCTH MEXIY BEJIMYNHAMU;

V5. pemiaTe TEKCTOBBIE 33J]a4M Pa3HBIX TUIOB (B TOM YHMCJIE HA IPOLEHTHI, 10JIM U YacTH, Ha
NIBUXEHHE, paboTy, CTOMMOCTh TOBApOB U yCIYT, HAJIIOTH, 3a/1a4l U3 00JIaCTH YIPaBIICHUS JTUYHBIMHU 1
CeMEHHBIMU (MHAHCAMH); COCTABIISATH BBIPAXKECHMS, YPABHEHUS, HEPABEHCTBA W HMX CHUCTEMBI IO
YCIIOBUIO 33J1a4M, UCCIIE0BATh MMOJTYYEHHOE PElIeHHe U OLICHUBATh MPaBAONOI00HOCTh PE3yIbTaTOB;

V6. onepupoBaThb NOHATHSAMH: CpeAHEE apu(pMeTHdyecKoe, MeauaHa, HauOoJblIee |
HauMEHbIlIee 3HA4YeHUs], pa3Max, AUCIEPCHUs, CTaHAapTHOE OTKJIOHEHUE YUCIOBOTO Ha0Opa; yMEHHe
U3BJICKaTh, HMHTEPIPETUPOBATh WH(GOpPMAIMIO, TPEACTaBIECHHYI0O B TaOmuIax, Ha JgUarpaMmax,
rpadukax, oTpa)karollyl0 CBOICTBa pealbHBIX MPOIECCOB U SBICHHI; MPEACTaBIATh HH(OPMALIUIO C
MOMOIIBIO TaOJHUIl U AWArpaMM; UCCIEI0BaTh CTATUCTUYECKUE JAHHbIE, B TOM YHCIIE C TPUMEHECHHEM
rpauuecKux METOOB U AJIEKTPOHHBIX CPE/ICTB;

V7. omepupoBaTh MOHATUSMH: CIyY4allHBIA ONBIT M CIy4ailHOE COOBITHE, BEPOSTHOCTH
CIIy4aifHOTO COOBITHS; YMEHHUE BBIYUCISTH BEPOSITHOCTh C UCIOJB30BaHUEM IpaHUUecKUX METOOB;
IPUMEHSATH (POPMYIIBI CIIOKEHUS 1 YMHOXKEHHS BEPOSITHOCTEH, KOMOMHATOPHBIE (DaKThI K POPMYIIBI IPU
pelIeHnH 3aJla4y; OLEHUBATh BEPOSTHOCTU PEANbHBIX COOBITUH; 3HAKOMCTBO CO CIIy4aillHBIMHU
BEJIMYMHAMU; YMEHHE MPUBOAMTH MPHUMEPHI MPOSBICHUS 3aKOHA OOJBIIMX YUCEN B NMPUPOAHBIX U
OOIIECTBEHHBIX SBJICHUSX;

V8. onepupoBaTh MOHATUSAMU: TOYKA, MpsAMas, IIOCKOCTh, IPOCTPAHCTBO, ABYI'PAaHHBIM Yyrodi,
CKpELIMBAIOIINECS NPsSIMbIE, NAPALIEIBHOCTh M MEPIEHAUKYISIPHOCTh NPSIMBIX M IJIOCKOCTEM, Yroi
MEXY MPSAMBIMH, YToJl MEXIY HMPSIMOW M IUIOCKOCTBIO, YTOJI MEXIY MJIOCKOCTSMHU, PACCTOSHHUE OT
TOYKM JI0 IUIOCKOCTH, PACCTOSIHUE MEXKIY MPSMBIMU, PACCTOSHHUE MEXAY IUIOCKOCTAMH; YMEHHE
UCIIOJIb30BaTh MPH PELICHUU 33a4 U3Y4YEeHHBIC (PaKThl U TEOPEMBI IUIAHUMETPHH; YMEHUE OIICHUBATh
pa3Mepsl 00BEKTOB OKPYKAIOIIET0 MUPA;

VY9. onepupoBaTh NOHATHSAMU: MHOTOTPAaHHUK, CEYEHNE MHOTOTPaHHUKA, KyO, mapajiesienune],
npu3Ma, nupaMmuia, Gurypa v HoBepXHOCTh BpaIleHHUs], IMIIMHIP, KOHYC, IIap, chepa, ceueHus Gurypsl
BpaIeHUs, TUIOCKOCTh, Kacaromascs chepsl, MUIUHAPA, KOHYCa, TUIOMAAb TOBEPXHOCTH THPAMHUIBI,
IpU3MBbl, KOHYyca, LUWIMHIApA, IUIOMAans cdepbl, 00beM Kyba, MPsMOYTOJbHOIO Mapalljielenumnesaa,
NUpPaMU/Ibl, TPU3MBL, HIWIMHAPA, KOHYCA, 1apa; yMeHHe N300pakaTh MHOTOIPAaHHUKH U MTOBEPXHOCTH
BpalICHUs, UX CEYEHHUS OT PYKH, C IIOMOUIbIO YEPTEKHBIX MHCTPYMEHTOB U JIEKTPOHHBIX CPEACTB;
YMEHHME paclo3HaBaThb CHMMETPUIO B IPOCTPAHCTBE; YMEHHE paclo3HAaBaTb IPABHJIBHBIE
MHOTOTPAHHUKH;

V10. ymeHue omnepupoBaTh MOHATHSAMH: ABIKEHHE B IPOCTPAHCTBE, MOJOOHBIE (PUTYPHI B
IIPOCTPAHCTBE; UCIIOJIb30BATh OTHOLICHHE TJIONIAeH MOBEPXHOCTEN U 00beMOB NOJO0OHBIX (huUryp npu
pELIeHNH 3a/]a4;

V11. BBUHCIATH TEOMETPUUYECKHUE BEIMYMHBI (JJIMHA, YTOJ, IUIOHAAb, OOBEM, IUIOMIAIbL
MOBEPXHOCTH), UCTIOIB3Ysl U3yUYEHHBIE (POPMYIIBI U METOMBI;

V12. onepupoBaTh MOHATUSMH: HPSIMOYIOJIbHAsI CUCTEMA KOOPAMHAT, KOOPAWHATHI TOYKH,
BEKTOP, KOOPJAUHATBI BEKTOPA, CKASIPHOE MPOU3BEICHHUE, YTOJI MEXAY BEKTOPAMH, CyMMa BEKTOPOB,
IIPOM3BEIEHNE BEKTOpa Ha YKMCII0; HAXOAUTh C TIOMOIIBIO U3YUYEHHBIX (POPMYI KOOPAUHATHI CEPETUHBI
0Tpe3Ka, pacCTOSTHUE MEXy IBYMS TOUKAMU;

V13. BbIOMpaTh TOAXOMSIIMA HW3YYEHHBIM METOJ Uil pEUICHUs 3a]adyd, paclo3HaBaTh
MaTeMaTHueckue (akThl U MAaTEeMaTHUYECKHUE MOJENIU B MPUPOJHBIX U OOIIECTBEHHBIX SBICHUSX, B
HMCKYCCTBE; YMEHHME NPUBOJIUTH MPUMEPHl MATEMaTHYECKUX OTKPBITHM POCCUUCKOH W MHUPOBOM
MaTeMaTUYECKON HAYKU.
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4 OpFaHI/I3aIII/IOHHO-MeTOL[I/I‘leCKI/le JAaHHbIC JUCHUIIJINHBI

OO011Eee KOJIMYECTBO YaCOB AUCLHUILUIMHEI cocTaBiisieT 340 yacos.

Y4yeOHas Harpy3ka o0y4aromuxcst I cemectp 2 Beero
ceMecTp
Oobsi3aTesibHast 154 174 340
Jlexmum, ypoku (JIK) 154 60 214
[TpakTnueckue 3ansatus (I113) - 114 114
IIpomexyTounas arrecranus (ITA) 6 6 12
Bua npoMexkyTouHOl aTTecTAalMU KoutpoabHas | Jxk3ameH 340
pabdora

S CopepkaHue U CTPYKTYpPa AU CHHUIIIMHBI
5.1 Conep:xanue pa3iaejoB JUCHUNIMHBI

Ne HanmeHnoBanue
Conepxanue pazzaena
paznena pazzena

1 IloBTOpEHNE Kypca MATEMATHKH OCHOBHOM IIKOJIbI

1.1 Henp u 3anaun enp u 3a1aun MaTeMaTUKHU MPU OCBOEHUU CIELUATBLHOCTH.
MaTeMaTHUKHU IPU ba3oBple 3HaHMS M yMEHUS [0  MaTeMaTUKE B
OCBOCHUU po(hecCHOHANLHOM U B TIOBCETHEBHOM J1€ATEIHHOCTH.
CHELUATIbHOCTH. JleficTBHS HaZT TOJNOKUTENBHBIMU M OTPULIATEIBHBIMU YU CIIaMHU,
Uwcna v BBIYUCIIEHUS. | ¢ OOBIKHOBEHHBIMU U JACCATUYHBIMU APOOSIMH.

JeiicTBus co creneHsMu, GOpMYJIIbl COKPAIIEHHOTO YMHOKEHHUS

1.2 [IponieHTHBIE [IpocThie TPOIEHTHI, pa3Hbie CHOCOOBI WX BBIYUCICHHUS.
BBEIYHCIICHUS. Jlunelinple, KBaJpaTHBIC, IPOOHO-IMHEHHBIC YypaBHEHHUS |
YpaBHeHUs U | HEpaBEHCTBA
HEPaBEHCTBA

1.3 [IpoueHTHBIE [IpocTeie u cnoxHbIE NPOLEHTHI. [IpoleHTHBIE BHIYUCICHUS B
BBIYHMCIICHUS B | MpoecCHOHANBHBIX 3a/1a9ax
po¢eCCUOHATBHBIX
3a/1auax

2 OcHoBBI TpUroHoMeTpun. Tpuronomerpuueckue GyHKuumn

2.1 Tpuronomerpuueckue | Pannannas wmepa yrma. IIoBOopoT TOYkKM BOKpYr Havaua
GbyHKIIIN koopauHar. OrmnpeneneHne CHHYCa, KOCHHYCa, TaHITE€Hca H
MIPOU3BOJILHOTO yIJla, | KOTaHTe€Hca. 3HAKU CHHYCa, KOCHHYCA, TAHT€HCa M KOTaHTeHca
yucna [0 YETBEPTAM. 3aBHUCHUMOCTb MEXIY CHHYCOM, KOCHUHYCOM,

TAHT€HCOM M KOTAHT'€HCOM OJIHOT'O M TOTO XK€ yIJia

2.2 OcHOBHBIE Tpuronomerpuyeckue TOXJECTBA. [IpeoOpazoBanms
TPUTOHOMETPUYECKUE | MPOCTEHIINX TPUTOHOMETPUYECKUX  BbIpaxkeHuil. CuHYC,
TOXJIECTBA KOCHHYC, TAHT€HC U KOTAHI€HC YTJIOB

2.3 Cunyc, KocuHyc, | CymmMa u pasHocTh cuHycoB. CymMMa U Pa3sHOCTb KOCHHYCOB.
TaHreHC cyMmbl U | CHHYC U KOCHMHYC JBOWHOrO yria. ®opMynbl MOJTOBUHHOTO
pasHOCTH ABYX yrioB. | yria. [IpeobpazoBaHus CyMMbI TPUTOHOMETPUIECKUX (PYHKITHIA
CuHyc ¥ KOCHHYC | B TNpPOM3BEICHHE W IPOM3BEICHUS B CyMMYy. BbIpaxkeHue
JIBOMHOTO yriia. | TPUTOHOMETPUYECKUX (PYHKIHMA Yepe3 TAaHTeHC TOJOBHHHOTO
DopmyIibl apryMeHTa. [IpeobOpazoBanms MPOCTEUIIINX
MOJIOBUHHOTO YIJIa TPUTOHOMETPUYECKUX BBIPAXKEHUN

2.4 Tpuronomerpuueckue | O6IacTh onpeaeeHus u MHO>KECTBO 3HAYEHU
(GyHKIINH, UX CBOMCTBA | TpUrOHOMETpUYecknx  (yHkmid. YETHOCTH, HEYETHOCTH,

U rpaduku

MEPUOIUYHOCTh TPUTOHOMETpUYECKUX (pyHKImi. CBOWCTBA H




rpaduku QyHKIMNA y = COSs X, y =sin X, y =tg X, y = ctg x. Cxxarue
U pacTsDKeHHEe Tpa(uKOB TPUTOHOMETPHUYECKUX (DYHKITHH.
[IpeobpazoBanue rpauKOB TPUTOHOMETPUUYECKHUX (PYHKITUI

2.5 OO6parnblie OO6parsabie Tpuronomerpuieckue (ynkiuu. Ux cBoiicTBa H
TPUTOHOMETPHUYECKUE | FpaduKH.
byHKIIH
2.6 Tpuronomerpruueckue | YpaBHEHHE COs X = a. Y paBHEHHUE SIn X = a. YpaBHEHHUE tg X = a,
YpaBHEHUS U | ctg X = a. Perienne TpUroHOMETpUYECKNX YPAaBHEHUI OCHOBHBIX
HEpPaBEHCTBA TUIOB:  TPOCTEUIIME  TPUTOHOMETPUYECKUE  ypaBHEHMUS,
CBOISIIMECS K KBAJAPATHBIM., DEIIAEMbIE pPA3JIOKEHUEM HaA
MHOHUTENH, OAHOPOIHBIE.
[IpocTeliliiie TPUrOHOMETPUUECKHNE HEPABEHCTBA
3 IIpou3BoaHasi u nepBooOpasHasi GyHKIMHU
3.1 ITonsTne [Ipupamenue aprymenra. [lpupamenue ¢yHkuuu. 3anayu,
MPOU3BOIHOM. NPUBOJSIINE K TOHATHIO NPOM3BONHOW. OmpeneneHue
@®opMysbl M IpaBUia | IPOU3BOJHONW. ANTOPUTM OTBICKaHUS MPOU3BOAHON. DOpMYyIIbI
muddepennmpoBanust | nuddeperimpoBanus. [lpapmia nuddepeHnmpoBanms
32 ['eomerpuueckuii u l'eomeTprueckuii CMBICII TPOU3BOAHOW (YHKIUU — YIIIOBOM
(bU3HYECKUN CMBICTT KOA(pUIIMEHT KacaTelbHOM K rpaduky QYHKIMH B TOYKE.
POU3BOIHOM VpaBHeHue KacaTelbHOM K Tpaduky (QyHKUMH. AJTOpPUTM
COCTaBJICHUsI YpPaBHEHHs KacaTeJIbHOH K rpaduky dyHkimu y=f(x)
3.3 MOHOTOHHOCTb Bo3spacranue u yobiBanue (yHKIIHH, COOTBETCTBHE BO3PACTAHUS
¢ynkuuu. Toukn U yObBaHMs (QYHKIMM 3HAKy NPOM3BOIHOW. 3amayn Ha
KCTPEMYM MaKCHUMyM U MUHHUMYM. AJITOPUTM HUCCIIeOoBaHUs QYHKIUU U
MOCTPOCHHUS e TpaduKa C TOMOMIBIO TPOU3BOAHON
34 Uccnenosanue UccnenoBanne ¢(yHKIMM HAa MOHOTOHHOCTh U TOCTPOCHHE
GyHKIUH 1 rpaduKoB
MMOCTPOCHUE IPaPUKOB
3.5 Haubonbuiee u Haxoxnenne HauOONbIIET0 W  HAaWMEHBIIETO 3HAYCHHIA
HavVMEHbIIIEEe byHKIM, MocTpoeHue rpaduKoB ¢ MCMOJIB30BaHUEM arrmapara
3HaueHUs! QYHKIIUU MaTEMaTUYeCKOro aHajausa
3.6 [TepBooOpaznas O3HakoMJICHUE C TIOHSATHEM HHTErpaja U MepBOOOpa3HOW s
¢ynkuuu. [Ipasuna ¢ynkunn y=f(x). Pemenue 3agau Ha cBsI3b IEpBOOOPA3HOM U ee
HaXO0XICHUA MPOU3BOJHOM, BBIUMUCICHUE TEPBOOOpA3HOW IS JTaHHOU
NEepBOOOPA3HBIX ¢ynkunu. Tabmuua Gopmyn A HaX0XKIESHHUS TIEPBOOOPa3HBIX.
W3yueHune npaBuiia BEIYUCICHUS TEPBOOOPA3HOM
3.7 [Tnomane 3ajauu, IpUBOJASILINE K MOHATHIO OMPEACIICHHOTO MHTErpana —
KPUBOJIMHEHHOU O BBIYMCJICHUHM IUIONIAM KPUBOJHUHEHHON Tpaneuuu. [lonsaTue
Tpaneuuu. Popmyna OTpeNeIEHHOro0 HMHTerpana. ['eoMmeTpudyeckuil U (QpuU3MUECKUi
Hrrorona — Jleitbauma | cMpicn  onpeneneHHoro wuHterpana. @®opmyma Heiootona -—
JleitOHumA.
Pemenne 3aga4 Ha NpUMEHEHHE HMHTErpana JJisd BBIYHUCICHUS
bU3HYECKUX BEIMYMH U TUIOIIAIeH
4 Crenenu u kopuu. CTeneHHas, nokasarejbHas U Jorapupmuyeckass GQyHKIHH
4.1 Crenennas ¢yakmnus, | [loHsTHE KOpHS n-OM CTENEHW W3 JICUCTBUTEIBHOTO YHCIIA.
ce CBOWCTBA. | OYHKIUHU Y = Vx ux cBoiicTBa rpaduxu. CBOMCTBA KOPHS N-
ITpeoOpasoBanue oii crenienu. [IpeoOpa3oBaHue NPpPaMOHATBHBIX BEIPAKCHUIA
BBIpAXEHUN c
KOPHSIMHU n-oit
CTEIEeHU
4.2 CgoiictBa crteneHu c | [loHsTHE CTeNEHH C pallMOHAIBHBIM MOKa3zaTesieM. CTerneHHbIe

panroOHAJIbHBIM u

(G YHKIIMH, UX CBOWCTBA U TpaduKu




JNEUCTBUTEIBLHBIM
[I0Ka3aTesIsIMU
4.3 ITokazarenbHas CreneHb ¢ MPOU3BOJIBHBIM JACHCTBUTENBHBIM IOKA3aTEIEM.
byHKIAS, ee | Onpenenenne TmoOKa3aTeIbHOW (YHKIIMM HW €€ CBOMCTBA.
CBOMCTBA. 3HAaKOMCTBO C TPUMEHEHHEM I[OKa3aTeIbHOW (YHKIUH.
[Toka3zarenbHbIE Pemienrne mokazatenbHbIX YpaBHEHUW METOJIOM ypaBHUBaHUS
YpaBHEHUS U | IOKa3aTejaend, METOAOM BBEJECHHUS HOBOM IEPEMEHHOM,
HEpPaBEHCTBA GbyHKIHOHATBHO-TpadUIECKUM METOJOM. Pemenne
MOKa3aTeJIbHbIX HEPABEHCTB
4.4 Jlorapudm gucna. | Jlorapupm uymcna. CsoiictBa sorapudmoB. Omneparus
CaoiicTBa aorapuMUpOBaHHS
sJorapupMoB
4.5 Jlorapudmudeckas Jlorapupmuueckas ¢yHKIUss ©u ee cBoiicTtBa. I[loHsATHE
byHKIHS, ee | morapudmuueckoro ypaBHeHus. Onepanus NOTEHIHUPOBAHHUS.
CBONCTBA. Tpu  OCHOBHBIX MeTOAA  peUIeHUs  JIOrapuPMUUYECKUX
Jlorapudmuueckue YpaBHEHUI: (b yHKIIMOHATBHO-TpaduIecKuil, METOA
yYpaBHEHUS, IOTEHLIIMPOBAHUS, METOJ BBEIACHHUS HOBOM NEPEMEHHOU.
HEpaBEHCTBA Jlorapudmuueckue HepaBeHCTBA
5 JIeMEeHThI TEOPUH BEPOSTHOCTEH M MATEMATHYECKOH CTATHCTUKHU
5.1 CoOsbITHE, CoBMecCTHBIE U HECOBMECTHBIE COOBITHA. TeopemMbl O
BEPOATHOCTh BEPOATHOCTH CYMMBl COOBITUHA. YCIIOBHasi BEpPOSTHOCTb.
coObiTus. CrnoxxeHue | 3aBUCHMMbBIC U He3aBHUCUMBIE COOBITHS. TeopeMbl 0 BEpOSATHOCTH
U YMHOXEHHE MIPOU3BEICHUS COOBITHIA
BEPOSITHOCTEHN
5.2 BepositHOCTB B OTHOCHUTENBHAS YaCTOTa COOBITHS, CBOMCTBO €€ YCTONYMBOCTH.
npodeccuonanpupix | Cratuctuyeckoe — ompenesneHue  BepoaTtHocTH.  OueHka
3aja4ax BEPOATHOCTH COOBITHS
5.3 JuckpeTHas Bunet cinyuwaiieix  BenuuuH.  OnpeneneHHe  IUCKPETHOU
ciydalHas BEJIMYMHA, | CIIy4YallHOM BEJMYMHBI. 3aKOH pachpeieieHus IUCKPETHOU
3aKOH ee CIIy4yallHOM BeIW4MHBL. Ee 4hCIIOBbIE XapaKTepUCTUKHU
pacrnpeeneHust
54 3amaun [lepBuuynass 00paboTKa CTATHCTUYECKHUX JaHHBIX. YHUCIIOBBIC
MaTeMaTU4eCKOMl XapaKTepUCTHKU (cpeaHee apudmeTnyeckoe, MeIuaHa, pa3max,
CTaTUCTHUKH. mucniepcust). Pabora ¢ Tabaumamu, rpagukaMu, 1TuarpaMMamMu
6 IIpsiMble M MI0CKOCTH B nIpocTpaHcTBe. KOOpAMHATHI M BEKTOPHI B IPOCTPAHCTBE
6.1 OCHOBHBIEC TOHATHS [Ipenmer crepeomerpun. OCHOBHBIE MOHATUA (TOYKa, MpsMasi,
CTEPEOMETPUH. IIJIOCKOCTB, IIPOCTPAHCTBO). OcHoBHbIE AKCHOMBI
Pacnonoxenune CTEPEOMETPHUH. [lepecekaromuecs, rapajuieJIbHbIE "
NpSMBIX U CKpELIMBAIOIIMECS TMpsIMble. YTOJI MEXAy HpsIMbIMH B
TIOCKOCTEM npoctpaHcTBe. llepneHaukynspHOCTh TpsMbIX. (OCHOBHBIE
IPOCTPAHCTBEHHBIE (PUTYPHI
6.2 [TapannensHOCTH [TapannensHble nipsMas U WIockocTh. Onpenenenue. [Ipusnax.
MPSMBIX, IIPSIMOU U CsaoiicTBa.
TIOCKOCTH, [TapannensHbie nockoct. Onpenenenue. [Ipusnak. CpoiicTBa.
IUIOCKOCTEN Terpasap u ero aneMenTsl. [lapannenenumnen U ero MEMEHTBHI.
CpolicTBa  NPOTUBOIOJOXKHBIX TpaHe W JAuaroHaie
napauienenunena. [loctpoeHne OCHOBHBIX CEUEHUH
6.3 [TepnenaukynspHocTs | [lepnenaukynspusie  mnpsmbie.  [lapamienbHble  npsMbIe,
MPSMBIX, IPSIMOU U NepHeHANKYIISIPHbIE K IJIOCKOCTH. ITpu3zHak
IIJIOCKOCTH, NEPHEHAUKYJISIPHOCTH IPSIMOM U INIOCKOCTH

IJIOCKOCTEN
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6.4 Ilepienaukynsp u Ilepnenpukynssp u  HakiaoHHas. Teopema 0  Tpex
HakJIOHHas. Teopema | MEPHEHIUKYIAPAX. YTOJI MEXAY NPAMOUN U TIIIOCKOCTHIO.
0 Tpex VYron mexay miockocTsamu. [lepnenauKyaspHbIe TUIOCKOCTH.
MEepIEeHANKYIISIpax PaccrosiHus B IpOCTPAHCTBE
6.5 Koopaunats! u JlexapToBbl KOOpAMHATBI B IIPOCTpPaHCTBE. Bekropsl B
BEKTOPHI B npoctpaHcTBe. CII0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHE
IIPOCTPAHCTBE BEKTOpa Ha uucio. CKalsIpHOE IPOU3BEACHHUE BEKTOPOB.
[IpocTerinye 3aa4u B KOOpJAMHATAX
7 MHOroOrpaHHUKH U TeJIa BpallleHHUs
7.1 IIpusma, [Ipu3zma (HakiOHHasA, NpsMas, NpaBUIbHAs) U €€ DIIEMEHTHI.
napajuiesienuIen, [Tapannenenunen. CaoiicTBa MPSAMOYTOJIbHOTO
KyO, mupamuia u ux | napawenenunena. Ky6. Ilupammupa u e€  3JIeMEHTHI
CEYECHHUs [IpaBunpHas nupamuaa
7.2 IIpaBunbHBIE [Imomans NOBEPXHOCTM  MHOrOrpaHHuUKoB.  IIpocreiiiue
MHOTOTPAaHHUKH B KOMOMHAIlUM ~ MHOTOTPAaHHUKOB. BblunciieHne 31eMeHTOB
KU3HU NpPOCTPaHCTBEHHBIX  ¢uryp (péOpa, aUaroHadM, YIJIbI).
[IpaBuIBHBIE MHOTOTPAHHUKHU
7.3 Hununnp, konyce, map | Hunmunap, konye, cdepa u map. OCHOBHBIE CBOHCTBA MPSIMOTO
U UX CEYEHHUS KpyrOBOIO  IIWIMHAPA, MPAMOro  KpPyroBOro  KOHYyca.
N3obpakenue Ten BpamieHus Ha miockoctu. [Ipencrasnenue o6
yceu€HHOM KoHyce. CeueHuss KoHyca (IapajujieibHOE
OCHOBAHUIO ¥ IPOXO/AIIEE UEPE3 BEPLIMHY), CEUEHHUS LIMIINHPA
(mapaJjuiebHO W MEPHEHIUKYJISAPHO OCH), CEYEHHUSX IIapa.
Pa3sépTka nMiIMHIpa U KOHYCa
7.4 O6swemsbl u momaan | O6beM mpsiMOyroJibHOTO Tapaienenuneaa. OO0veM Kyoda.
IIOBEPXHOCTEN TeIN OO6wembl pAMOi pu3Mbl U IUIMHApPA. OObEMbl MUPaMUIBl U
koHyca. O0beM mapa
5.2 CTpyKTypa IMCUMILINHBI
Paznensl nucnuninvbel, n3ydyaemsie B 1 cemectpe
No KonuuecTBo uacoB
pas- HamMeHOBaHMe pa3ieioB Beero Bo B3aumoneicTBUM ¢ IIpenogaBaTesieM
AcTa JIK 113 ITA
1 IToBTOpEHNE Kypca MaTeMaTUKH OCHOBHOM 36 36 i -
IITKOJIbI
1.1 | Llenp u 3agaun MaTEMAaTUKU IPU OCBOEHUU 3 3 i -
crenuasbHOCTH. Yncna v BBIYUCICHUS
1.2 | IlponieHTHBIE BBIYUCIIEHUS. Y paBHEHUS U 14 14 - -
HEPaBEHCTBA
1.3 | [IporieHTHBIE BHIYUCICHUS B 14 14 - -
poheCCHOHAIBHBIX 3a]1a4ax
2 | OCHOBBI TPUTOHOMETPHH. 118 118 - -
Tpuronomerpuyeckue GyHKuuu
2.1 | TpuroHomerpudeckue GyHKIUN 16 16 - -
IIPOU3BOJIBHOTO yIJia, Yucaa
2.2 | OCHOBHbIE TPUTOHOMETPUUECKHE TOXKIECTBA 18 18 - -
2.3 | CunHyc, KOCUHYC, TAHT€HC CYMMBI H pa3HOCTH - -
nByX yrioB. CHHYC U KOCHHYC JBOMHOIO yria. 22 22
@opMyJIbl OJIOBUHHOTO YTIJIa
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2.4 | TpuroHoMmerpudeckue (GPyHKINU, X CBOHCTBA 20 20 - -
u rpaduku
2.5 | ObparHble TPUrOHOMETpUYECKHE (DYHKIHH 20 20 - -
2.6 | Tpuronomerpuueckue ypaBHEHUs u 2 2 - -
HEpaBEHCTBA.
IIpoMexyTouHas aTTeCTALUS 6 - - 6
Umoco: 160 154 - 6
Paznenbl MUCHUIUIMHEL, U3y4aeMble BO 2 CeMeCTpe
No KonuuecTBo yacos
pas- HanmeHoBaHue pa3aeioB Beero Bo B3aumopeicTBuM ¢ IpenogaBaTeneM
AcTa JIK 113 ITA
3 IIpou3BoaHasi u nepBooOpasHast PyHKIMHU 42 20 42 -
3.1 | Ilonsatue nponsBoaHoi. @opmMyIibl U paBuiIa 12 4 3 -
mudepeHmpoBaHus
3.2 | 'eomerpuueckuii U GU3NIECKUNA CMBICIT 6 ’ 4 -
IIPOU3BOIHOM
3.3 | MonoToHHOCTH (pyHKIMH. TOUKH S3KCTpeMyM 6 2 4 -
3.4 | UccnenoBanue GyHKIIUA U IOCTPOCHUE 10 4 6 -
rpaduKoB
3.5 | HauOosnbliee n HauMeHbIIEE 3HAUCHUS 10 4 6 -
byHKIIMHN
3.6 | IlepBooOpaznas ¢pynkuuu. [IpaBuna 3 ) 6 -
HaXO0XK/JCHHs IepPBOOOPA3HBIX
3.7 | [Inomaas KpUBOJUHEHHON TpareLyH. 10 7 ] -
®opmyna Herotona — JleliOHuia
4 | Crenenu u kopHu. CtenenHas, -
nokasarejibHasi U Jorapupmuyeckasi 36 10 26
GyHkuMu
4.1 | Crenennast (yHKIUS, €€ CBOIMCTBA. -
[IpeoOpa3oBanue BbIpaXEHUH ¢ KOPHIMH N-O1 8 2 6
CTENEeHU
4.2 | ColicTBa CTENIEHU C pAllMOHAIbHBIM U 6 ’ 4 -
JE€HCTBUTEIbHBIM [TOKA3aTEISIMU
4.3 | [lokazarenbHast GyHKIMS, €€ CBOMCTBA. 3 ) 6 -
[Toka3arenabpHblE YpaBHEHUS M HEPAaBEHCTBA
4.4 | Jlorapudm uncna. CBoiicTBa JorapuhmMoB 6 2 4 -
4.5 | Jlorapudpmuueckas GyHKIUS, €€ CBOWCTBA. 3 ’ 6 -
Jlorapudmuueckue ypaBHEHUs, HEpAaBEHCTBA
S | DueMeHTHBI TeopHu BEPOATHOCTEN U 28 10 18 -
MATeMaTHYeCKOHi CTATHCTHKH
5.1 | CobbiTHE, BEpOSITHOCTH COOBITHS. ClOXKEHHE 10 4 6 -
U YMHO>XEHHE BEPOSITHOCTEN
5.2 | BepoaTHOCTh B IpodeCCHOHANBHBIX 3a/1a4ax 6 2 4 -
5.3 | luckpeTHas ciydaifHas BEJIMYMHA, 3aKOH €€ 6 ’ 4 -
pacupenesneHus
5.4 | 3amaun MaTeMaTHYECKONH CTaTUCTUKH. 6 2 4 -
6 | IIpsMble M MJIOCKOCTH B POCTPAHCTBE. 24 10 14 -

KoopanHaThl M BEeKTOPHI B IPOCTPAHCTBE
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6.1 | OCHOBHBIE ITOHATHUS CTEPEOMETPHUH. 4 ’ ’ -
PacnionoxeHnne npsmMbIX U IJIOCKOCTEN
6.2 | IlapannenbHOCTD NpAMBIX, npsIMON U 4 > ’ -
MIJIOCKOCTH, IJIOCKOCTEH
6.3 | [lepieHANKYISAPHOCTH IPSAMBIX, IPIMOU U 4 ) ’ -
MIJIOCKOCTH, IJIOCKOCTEMN
6.4 | [lepnienaukymsip ¥ HakJIoOHHAs. Teopema o 6 ) 4 -
TpeX MepHeHIUKYIIsIpax
6.5 | KoopauHatel 1 BEKTOPBI B TPOCTPAHCTBE 6 2 4 -
7 | MHOTOTpAHHHMKH M TeJIa BpallleHus! 24 10 14 -
7.1 | Ilpusma, mapannenenumnen, Kyo, mupamMuaa u 3 4 4 -
UX CEUYEHUS
7.2 | IlpaBuiibHbIE MHOTOTPAHHUKH B )KU3HHU 6 2 4 -
7.3 | llununHap, KOHYyC, IIap U UX CEYEHUs 6 2 4 -
7.4 | OO6beMsbl U IO TOBEPXHOCTEH Tell 4 2 2 -
[IpomMexyTouHas aTTecTarus 6 - - 6
Hmoeo: 180 60 114 6
Bcero: 340 214 114 12
5.3 [IpakTHyeckue 3aHATHS
Ne Ne KoJj-Bo
Tema
3aHATHA | pa3jea 4acoB
1. 3.1 [TponsBoHas: GU3NIECKUN U TEOMETPUUECKHI CMBICI. 2
2. 3.1 YpaBHEHHE KacaTeabHOM U HOPMaJIH 2
3. 3.1 [IpaBuna u popmynsl nuddepeHInpoBaHHUsL. 2
4. 3.1 [Tpon3BoIHBIC SNIEMEHTAPHBIX (DYHKITHI 2
5. 3.2 DU3NYECKOe NPUIIOKEHHS TPOU3BOTHOM 2
6. 3.2 ['eomeTpryeckoe NpUIIOKEHNE TPOU3BOTHOM. 2
7. 33 [TpumMeHeHre MPON3BOIHON K UCCIETOBAHHIO (PYHKITHIA 2
8. 3.3 [IpuMeHneHne Mpon3BOTHON K UCCIICTOBAHNUIO () YHKITHA 2
9. 34 HccnenoBanmne GyHKIMH ¢ TTOMOIIBIO TPOU3BOIHOM. 2
10. 34 HccnenoBanue GyHKIMH ¢ TOMOIIHIO TPOU3BOTHOM. 2
11. 3.4 HccnenoBanne GyHKIMH ¢ TOMOIIBIO TPOU3BOIHOM. 2
12. 3.5 Hanmensbiiee n HanOospIee 3HaueHUE QYHKINT 2
13. 3.5 Haumensbiiee n HanOonbliee 3HaueHUE PYHKINUU
14. 3.5 Haumensbiiee n HanOonbliee 3HaueHUE PYHKLIUU
15. 3.6 HeonpeneneHHblil HHTErpajl U €r0 CBOMCTBA. 2
16. 3.6 DopMyJTbI HHTETPUPOBAHUS 2
17. 3.6 BrIunciiennst HeonpeaeaeHHbIX HHTETPaioB 2
18, 37 dopmyina Hrrorona—JleiiOnumna s BBIYHCIICHUS >
OIpeIeSIEHHOr0 MHTErpaa.
19, 3.7 [IpumeHenne WHTErpana K BBIYUCICHUIO (PU3UYECKHX ’
BEJIMYHH.
20. 3.7 [IpumeneHne nHTerpaia K BbIYMCICHHUIO TUIOIAJEH. 2
21 3.7 [IpumeHeHre wuHTErpasia K BBIYUCICHUIO (DU3HUECKUX ’
BennuuH U momaneii. KonrpoiapHas pabora
22. 4.1 Beruncienne KopHeu. 2
23. 4.1 CpaBHeHHUE KOpHEN 2
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Ne Ne KoJj-Bo
3aHATHA | pa3jeia Tewa 4acoB
24, 4.1 BrlToIHEHNE pacyeToB C paJuKaJaMH. 2
75 49 Haxoxnenue 3Ha4YeHUWW CTENEHEH C  palMoHaJIbHBIMU ’
nokazarensiMu. CpaBHEHHUE CTENIEHEH.
26. 4.2 [TpeobpazoBanus BbIpaXXeHU, COAEpPKAIIUX CTETICHH. 2
27. 4.3 PemieHne nokasareiabHbIX ypaBHEHUN 2
28. 4.3 Pemenue nokasarenpHbIX ypaBHEHUI 2
29. 4.3 Pemenne nmokasaTenbHbIX HEPABEHCTB 2
30, 44 Haxoxxnenue 3HaueHuid morapudma 1O TIPOU3BOJIBHOMY ’
OCHOBaHUIO
31. 4.4 Brruncnenue u cpaBHeHue gorapudmon 2
32. 4.5 Penienue norapupMu4eckux ypaBHEHHH 2
33. 4.5 Pemenne norapudmMudeckux HEpPaBEHCTB. 2
34 45 Pemennie mokas3aTtenbHBIX M JIOTApUPMUUECKUX ypaBHEHUH. ’
KonTtponbHas padora.
35. 5.1 Knaccuueckas popmyna onpeneneHust BEpOSITHOCTH. 2
36. 5.1 CrioxeHue BepOSITHOCTEH. 2
37. 5.1 YMHOXEHUE BEPOSITHOCTEN 2
33 59 Pemenue HPO(beCCHOHanLHHX 3aJa4 Ha ONpeIeleHue ’
BEPOATHOCTEM.
39 59 Pemenue HPO(beCCHOHanLHHX 3aJa4 Ha ONpeJeleHue ’
BEPOATHOCTEM.
40. 5.3 JluckpeTrHas cinydaliHasi BEJIMYMHA. 2
41. 5.3 JluckpeTrHas cinydaliHasi BEJIMYMHA. 2
42. 5.4 3ajaun MaTeMaTUYeCKON CTaTUCTUKH. 2
43. 54 3anaun MaremaTnyeckor cratucTuku. KonrponbHas pabora. 2
44, 6.1 OCHOBHBIE IOHATHUSI CTEPEOMETPUM.. 2
45. 6.2 ITapamienbHOCTh NPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE 2
46. 6.3 [MepneHAMKYISIPHOCTD MPSMBIX U IIOCKOCTEH B MPOCTPAHCTBE 2
47. 6.4 PacrnoniosxeHre npsMbIX U TNIOCKOCTEH B IPOCTPAHCTBE 2
48. 6.4 PacnionoxeHne NpsAMBIX U IIIOCKOCTEN B IPOCTPAHCTBE 2
49. 6.5 KoopauHaTel 1 BEKTOPHI B IPOCTPAHCTBE 2
50. 6.5 Koopaunate! u BekTOpHI B ipocTpancTBe. KoHTposbHas paboTa. 2
51. 7.1 [Ipusma. Bugsl npusm. 2
52. 7.1 [Tapannenenunen. Kyo 2
53. 7.2 ITpaBryibHBIE MHOTOTPAHHUKH. 2
54. 7.2 [IpaBUIIbHBIC MHOTOI'PAHHUKHU B KU3HMU.
55. 7.3 Hunuugp u KoHYC. 2
56. 7.3 Y ceueHHbI KOHYC 2
57. 7.4 Brruncnenne momnaneit u o0bemoB. KornrponbHas pabdoTa. 2
HTroro: 114

6 Y4yeOHO-MeTOANYeCKOe o0ecredyeHue TUCIUILINHBI
6.1 Pexomenayemasi iurTeparypa

6.1.1 OcHoBHas JauTEpaTypa
1. boromono, H.B. Maremaruka: y4yeOHUK [Isi  CcpeaHero  IpodecCHOHATBLHOTO
obpazoBanusi/ H. B. boromonos, II. U. Camoiinenko. — 5-e u3a., mepepab. u jom. — MockBa:
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WznatensctBo FOpaiit, 2024. — 401 c. — (IIpodeccuonansnoe obpazosanue). — ISBN 978-5-534-
07878-7. — Tekct: onektpoHHbli // OOpaszoBarenbHas 1natdgopma IOpaiit [cait]. —
URL: https://urait.ru/bcode/536607

6.1.2 /lonoJiHUTeIbHAS IUTEPaTypa
1. boromomnos, H. B. Maremaruka. 3amaun ¢ pemeHussMU: yaeOHOe 1MocoOue JJisi CpeTHEro

npodeccuonansHoro obpazoanus/ H. B. boromonoB. — 2-e wusnm., ucnp. m jgom. — Mocksa:
NznarensctBo HOpaiit, 2024. — 755 ¢. — (IlpodeccuonanpHoe obpazoanue). — ISBN 978-5-534-
16211-0. — Teker: osnekrponnslii // OOpasoBarenbHas 1iarpopma HOpaiir [caiit]. —

URL: https://urait.ru/bcode/544899.

2. Kpemep, H.II. Martematuka g KOJJIemXKe: ydyeOHoe mocoOue Ui CpeaHero
npodeccuonanbHoro obpazosanmsi / H. I. Kpemep, O.I. Korcrantunoa, M. H. ®puaman ; mox
penakuueit H. I11. Kpemepa. — 12-e u3n., nepepad. u non. — Mocksa: U3narensctBo HOpaiit, 2024. —
408 c. — (IIpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-17852-4. — TekcT: 31eKTpOHHBIN //
Oo6pazoBarenpHas mwatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/536272.

3. Maremaruka: yd4eOHHMK sl cpemHero mpodeccruonambHoro obpaszoBanus / O. B.
TarapuukoB [u np.] ; mon obmeit pexakueit O. B. TatapaukoBa. — Mocksa: M3agarenscTBo FOpaiit,
2024. — 450 c. — (Ilpodeccuonanbroe obpazoBanme). — ISBN 978-5-9916-6372-4. — Tekcr:
anekTpoHHbIH // O6pazoBarenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/537192.

6.1.3 Ilepuoanyeckue n31aHus
1. Hayka u »xu3Hb. - URL: https://biblioclub.ru/index.php?page=publisher&pub_id=1398

6.1.4 UnTepHeT-pecypcebl

OBC u3nparenscTBa «JIaHE»

9BbC «PykoHT»

OBC «YHuBepcuTETCKast ONOIMOTEKA OHIANH»
OBbC «KoHCYIBTAHT CTYACHTA»
Oo6pasoBarenbHas miatdopma FOpaiit

6.2 IIporpamMHoOe o0ecnieyeHne, NpoeccCHOHAIbHBIC 0a3bl JaHHBIX U HHPOPMALMOHHbIE
CIIPaBOYHbIE CHCTEMbI COBPEMEHHbIX HH(POPMAIIMOHHBIX TEXHOJIOT Ui

Tun nporpaMMHOTO

Haumenosanue Cxema JTUMIEH3UPOBaHUS, PEKUM J0CTYIA
obecrieyeHns
PEJI OC O6pazoBarenpHas aureHsus ot 11.07.2022 r.
«CTanmapTHas» Ha 3 roga s 240 pabounx MeCT B paMKax
OnepanoHHas cuctemMa
uist Pabounx cornamenus o corpyanuyectse ¢ OO0 «Pen
CTaHIIUHI Codr» Ne 305/06-22V ot 28.06.2022 T.
AnbpTepHaTUBHAs
eaJIM3alus Cpebl
p 1 peaL CooOoguoe I10,

ucnojHeHus nporpamm | WINE
Microsoft Windows aist
OC na 6aze aapa Linux

https://wiki.winehq.org/Licensing

o . . Co0Oomuoe I10,
Otpucrpiii naxet LibreOffice https://libreoffice.org/download/license/
. Co6ognoe I10,
Chromium

https://www.chromium.org/Home/
becmmatnoe 110,
https://yandex.ru/legal/browser_agreement/

HNuTtepuer-6paysep
Sunexc.bpaysep
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Tun nporpaMmmHOro
HaumenoBanue Cxema MIIEH3UPOBAHUS, PEXKUM JJOCTYIIA
obecrnieyeHus
Coboanoe [10
MenunanpourpeiBareab | VLC ]
Auarpourp https://www.videolan.org/legal .html
KommuiexT nist o6pa3oBareabHbIX
Nudopmanmonto- Koncynprant N
yupexaenuit no gorosopy Ne 337/12 ot
MpaBoBasi CUCTEMA [Tmroc .
04.10.2012 r., cereBoii ocTyn

7 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue TUCIHHILINHBI

Peanuzamust mporpamMmbl yueOHOM MUCHMIUIMHBI «MareMaTtuka» oOecTrieurBaeTCsi KaOMHETOM
MaTeMaTHKH, OCHAIICHHBIM ayJUTOPHOHM JOCKOW, yuyeOHOW MeOenbio (CTOJbl YUYEHHUECKHE, CTYJIbS
YYCHHYECKHUE), HATJSIAHBIMUA TTOCOOUSIMU, MyIbTUMETUHHBIM o0opynoBanueM (IIK ¢ BeIxogoM B ceTh

WHTepHET 1 BO3MOXKHOCTBIO NepeJaun HHPOPMALIUU Ha SKpaH CTAIlMOHAPHBIN).




JIUCT
corjiacoBaHus paGoueii mporpaMmel

Cneunmansaoctb: 09.02.07 MabOopMaHOHHbIE CUCTEMBI U IIPOTPAMMUPOBAHHE
IIucp 1 HaumeHOBaHHE

Huciunmuaa: OY .07 MareMmaTrnka

®opma o0yueHus1: ouHas
(ouHast, OYHO-3a09HAs, 320YHA)

OTBETCTBEHHBIM HCITOIHUTEID, IEKaH %‘
dakyapTeTa cCpeHero mpodecCHOHANBLHOTO 00pa30BaHUs A T.C. Kamaera
HauMeHoBaHue dakynpTeTa TOJITHCH pacuudpoBKa MOAMHCH
Hcnonuurens /&%WW%
[IpEeNnoAaBaTesb IEPBOU KATETOPUH ’ A.H. Makaraega
JIOJDKHOCTB nogmuce pacirngpoBKa MOANKCH
COT'JTIACOBAHO:
3aBenyromuii GuGIUOTEKOU ‘A//\ M.B. Kamblinasnosa
TIOAITHCE { pacmHppoBKa MOANHCH

Havanphnk OUT / ;
23 0% aL[),Z// - ke M.B. Canpblkus

i paciubpoBKa NOAIHCH




