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PabGouas nporpamma aucuumiaunbl «OV/[.07 Mamemamuka» /coct. A.Il. CtpenbHUKOBa —
Opck: Opckuii ryMaHUTAPHO-TEXHOJOrnYecKui HHCTUTYT (punuan) 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».
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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 06. IIposiBAsTh TpaKIaHCKO-MATPUOTHUECKYIO TO3UIIMIO, JIEMOHCTPUPOBATh OCO3HAHHOE
MIOBE/ICHNE HA OCHOBE TPAJULIMOHHBIX POCCUMCKUX JyXOBHO-HPABCTBEHHBIX LIEHHOCTEMN, B TOM YHCIIE C
Y4ETOM T'apMOHU3AIUN MEXHALNOHAIBHBIX U MEXPETUTHO3HBIX OTHOUIEHUH, IPUMEHATh CTaHIAPThI
AHTUKOPPYILIUOHHOI'O TOBEIECHUS.

OK 07. ConmeiicTBOBaTh COXpAaHEHHUIO OKPYKAIOUIEH CPeNbl, pecypcocOepeKeHNI0, TPUMEHSTh
3HaHUS 00 U3MEHEHUU KJIMMaTa, IPUHIUIIEI OEpEeKITUBOTO MPOU3BOACTBA, 3(PPEKTUBHO IEHCTBOBATH B
Ype3BbIUANHBIX CUTYALUIX.

IIK 1.2. [IpoBOAUTH AMAarHOCTUKY M MCHBITAHUS 3JIEKTPUUYECKOIO U AJIEKTPOMEXAHUYECKOTO
000pyIOBaHUS.

I[IK 1.3. OcymecTBiasiTh OIEHKY IPOM3BOACTBEHHO-TEXHUUECKUX TIOKa3areneld paboTbl
JIEKTPUUECKOTO U 3JIEKTPOMEXAaHMUECKOTO 000py10BAHHUS.

IIK 3.1. IlpoBoauTh JOUArHOCTHUKY TEXHUYECKOIO COCTOSHMSI  DJIEKTPUYECKOIO H
JIEKTPOMEXAHNYECKOT0 000PYI0BaHHS YHEPIOYyCTAHOBOK.

IIK. 5.1. OcymecTBuiATh pa3pabOTKy U OQOpPMIICHHE TEKCTOBOM M TrpaduyuecKkoil yactei
TEXHUYECKOH TOKyMEHTALINN.

IIK. 5.2. BbINOJHATH pacyeTbl 3JIEMEHTOB AJIEKTPUYECKOTO M AIIEKTPOMEXAHUYECKOTO
00opyIOBaHUS.

B pe3ynbraTe 0CBOCHUS TUCIUILTUHBI O0YYAIONIHICS JOIKEH

enaoemn:

Bl. Meromamm [oKa3aTenbCTB, AITOPUTMaMHU pEIICHUS 3a7ad; yMeHHe (QopMyIupoBaTh
OTIpe/ieNIeHUs, AKCHOMBI U TEOPEMBI, IPUMEHSATH UX, MPOBOJIUTH TOKA3aTEIbHBIC PACCYXKICHUS B XOJIC
peleHus 3a1a4;

ymemy:

V1. onepupoBaTh TOHATHUSAMH: CTEIEHb 4YHUCIA, JIOTapu(M 4YHCIA; YMEHHE BBIIOJHATH
BBIUMCJICHHE 3HAYCHWH W MpeoOpa3oBaHMsl BBIPAXKEHUH €O CTENCHSIMH U JIorapudpMamu,
npeoOpa3zoBaHus IPOOHO-PANMOHAIIBHBIX BBIPAXKEHUH;

V2. onepupoBaTh NOHATUSMU: PAIlMOHATILHBIC, HPPAIMOHANILHBIC, IOKA3aTeIbHbIC, CTCTICHHBIE,
JOTapu(PpMHUECKUE, TPUTOHOMETPUYECKHIE YPAaBHEHHS 1 HEPABEHCTBA, HX CHCTEMBI;



5

V3. omepupoBaTh TOHATHSAMH: (YHKIMS, HempepbiBHas  (QyHKIUSA, [POU3BOJAHAS,
nepBOOOpa3Hasi, ONpeesIEHHbIN HHTErpall; YMEHHE HaXOAUTh IIPOU3BOIHBIC JIEMEHTAPHbIX (DYHKIIHH,
UCTIONIB3YS CIIPABOYHbIE MaTE€pPHaJIbl; UCCIIEI0BATh B MPOCTEHININX ClTydasiX (QyHKIIMN HAa MOHOTOHHOCTb,
HaXOAUTh HaMOOJbIIME W HAMMEHBIIWE 3HA4YEHUs (QYHKUUH; CTPOUTh IpadUKH MHOTOWIEHOB C
UCIIOJIb30BaHUEM allapaTa MaTeMaTHUECKOTO aHaJIN3a; IPUMEHATh POU3BOAHYIO IIPH PELICHUU 33134
Ha JIBM)KEHUE; pellaTh MIPaKTUKO-OPUEHTUPOBAHHBIE 3a/1a4l Ha HAaMOOJIbIINE U HAUMEHBIINE 3HAYCHMUS,
Ha HaXO0XJIeHHE MTyTH, CKOPOCTH U YCKOPEHUS;

V4. onepupoBaTh NOHATUSAMM: palMOHAIbHAs (YHKIHMA, NOKa3aTeabHas (QYyHKIMS, CTEIIEHHas
¢dynkuus, norapudmudeckas QyHKIUSA, TPUTOHOMETpHUUECKUE PYHKINU, 0OOpaTHbIE PYHKINU; YMEHUE
CTpPOUTh TIpaUKM HU3YyYEHHBIX (QYHKLUUH, HUCMONB30BaTh IpaUKUd MPH HU3y4YEHUHM IPOLECCOB U
3aBHCUMOCTEH, NpU peIIeHUH 3aJad M3 APYTUX y4eOHBIX NMPEAMETOB M 3a]ad M3 pealbHOW KU3HU;
BbIpa)kaTh (POPMYJIaMU 3aBUCUMOCTH MEX]y BETMUNHAMU;

V5. pemats TEKCTOBBIC 337aYll pa3HbIX TUIOB (B TOM YHMCIIE Ha MPOLEHTHI, JOJIM U YacTH, Ha
JBYDKEHUE, paboTy, CTOMMOCTb TOBapOB M YCIIYT, HAJIOTH, 3a/1a4M U3 00JIaCTH yNPaBJICHUS JINYHBIMU U
CeMEWHBIMU (MHAHCAMH); COCTABIISATH BBIPAXKECHMS, YPABHEHUS, HEPABEHCTBA W HMX CHUCTEMBI II0
YCIIOBHIO 3a]1a4i, UCCIIE0BATh MOJIYYEHHOE PELIEHHE U OLIEHUBATh MPaBAONOJOOHOCTh PE3yIbTaTOB;

V6. onepupoBaThb NOHATHSAMH: CpeAHee apu(pMeTHdyeckoe, MeauaHa, HauOojblIee U
HalMEHbIIIEe 3HAYEHUs, Pa3Max, JUCIEPCUs, CTaHAAPTHOE OTKJIOHEHUE YHMCIOBOrO Habopa; yMeHue
U3BJICKaTh, HMHTEPIPETUPOBATh WH(GOpPMAIMIO, TPEACTaBIECHHYI0O B TaOmuIax, Ha JgUarpaMmax,
rpadukax, OTpakaroLlyl0 CBOWCTBA pEaJIbHBIX MPOLIECCOB U SIBICHUH; MPEACTaBIATh HHPOPMALIHIO C
MIOMOIIBIO TAOJHUIl U AWArpaMM; UCCIEI0BaTh CTATUCTUYECKUE JAHHbIC, B TOM YHCIIE C TPUMEHECHHEM
rpaM4ecKUX METOJIOB U 3JIEKTPOHHBIX CPEJCTB;

V7. omepupoBaTh MOHATUSMH: CIyY4alHBIA ONBIT M CIy4ailHOE COOBITHE, BEPOATHOCTH
CJIy4alfHOTO COOBITHSI; YMEHHUE BBIUUCIIATh BEPOSITHOCTH C MCIOJIb30BAaHUEM IpaMuUecKUX METOOB;
IPUMEHSTH POPMYIIBI CIIOKEHUS 1 YMHOXKEHHS BEPOSITHOCTEH, KOMOMHATOPHBIE (DaKThI K POPMYIIBI IPU
pellIeHNH 3aJad; OLEHUBATh BEPOSTHOCTH pEAJIbHBIX COOBITHI; 3HAKOMCTBO CO CIy4YailHBIMU
BEJIMYMHAMU; YMEHHE MPHUBOAMTH MPHUMEPHI MPOSBICHUS 3aKOHA OOJBIIMX YUCENl B NMPUPOAHBIX U
OOIIECTBEHHBIX SIBJICHUSX;

V8. onepupoBarh MOHATUSAMH: TOYKA, MpsAMasi, MIIOCKOCTh, TPOCTPAHCTBO, JIBYTPAHHBIA YTOII,
CKPELIMBAIOIIUECS MPSMbIC, NapalIeIbBHOCTh U NMEPNEHIUKYISIPHOCTh MPSAMBIX U IUIOCKOCTEH, yroia
MEXIy MPSAMBIMHU, YTOJI MEXAY NMPSAMON M IUIOCKOCTBIO, YTOJI MEXAY IJIOCKOCTSIMU, PACCTOSIHHE OT
TOYKH [0 IUIOCKOCTH, PACCTOSHHUE MEXIy INPSAMBIMU, PACCTOSHUE MEXIY IUIOCKOCTSIMH; YMEHHE
UCIIOJIb30BaTh MPH PELICHUU 331a4 U3Y4YEeHHBbIC (PaKThl U TEOPEMBI IUIAHUMETPHH; YMEHUE OIICHUBATh
pa3Mepbl 00BEKTOB OKPYKAIOLIET0 MUPA;

VY9. onepupoBaTh NOHATHSAMU: MHOTOTPAHHUK, CEYEHNE MHOTOTPaHHUKA, KyO, mapaiesenumne],
pu3Ma, IupaMua, Gurypa u NoBepXHOCTh BPALEHUs, LWIUHAP, KOHYC, IIap, cepa, ceueHus: GUrypol
BpaIeHUs, TJIOCKOCTb, Kacaromascs chepsl, MUINHAPA, KOHYCa, TUIOMAAb MTOBEPXHOCTH MHPAMHUIBI,
IpU3MbI, KOHyCa, LMIMHIpA, IUIOmanb cdepbl, 00beM Kyba, MPSAMOYTOJIBHOTO Mapauleenumesa,
NUpPaMU/Ibl, TPU3MBL, HIWIMHAPA, KOHYCA, 1apa; yMeHHe n300pakaTh MHOTOIPAaHHHUKH U MTOBEPXHOCTH
BPALIEHUS, UX CEYEHUS OT PYKH, C MMOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB M 3JICKTPOHHBIX CPE/ICTB;
YMEHHE paclo3HaBaTh CHMMETPUIO B TPOCTPAHCTBE, YMEHHE pAaclO3HABATh IPABUIbHBIC
MHOT'OI'paHHMKH;

V10. ymeHue omnepupoBaTh MOHATHAMH: ABI)KEHHE B IPOCTPAHCTBE, MOJOOHBIE (PUTYPHI B
IIPOCTPAHCTBE; UCIOJIb30BaTh OTHOILIEHHE IUIOIAAECH MOBEPXHOCTEN U 00bEMOB MTOTOOHBIX GUTyp IpU
pelLIeHUH 3a1a4;

V11. BBUHCIATH TEOMETPUUYECKHUE BEIMYMHBI (JJTMHA, YTOJ, IUIOHIAAb, OOBEM, IUIOMIAIb
MOBEPXHOCTH), UCTIOIB3Ysl U3yUYEHHBIE (POPMYIIBI U METOMBI;

V12. onepupoBaTh MOHATUAMU: HPSIMOYIOJbHas CHUCTEMa KOOPAMHAT, KOOPAMHATBHI TOYKH,
BEKTOp, KOOPJMHATHI BEKTOPA, CKAJSIPHOE MPOU3BEACHUE, YTOJI MEXIY BEKTOPAaMH, CyMMa BEKTOPOB,
IIPOM3BECHNE BEKTOpA Ha YMCIIO; HAXOAUTh C TIOMOIIbIO N3YUYEHHBIX (POPMYJI KOOPJMHATHI CEPEUHBI
OTpEe3Ka, paCCTOSIHUE MEXKIY JIBYMs TOUKAMU;
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V13. BbIOMpaTh NOAXOINAIIMKA M3YYEHHBIH METON Ui pELICHHs 33aJa4yH, paclo3HaBaTh
MaTeMaTHueckue (akThl U MaTEeMaTHYECKHUE MOJEIU B MPUPOJHBIX U OOILIECTBEHHBIX SIBICHUSX, B
UCKYCCTBE; YMEHUE IMPUBOAUTH IIPUMEPbl MATEMAaTUYECKUX OTKPBITUH POCCUHCKOW U MHUPOBOH
MaTeMaTU4YeCKON HAyKH.

4 OpFaHI/I3aIII/IOHHO-MeTOL[I/I‘leCKI/le JAaHHbIC JUCHUIIJINHBI

OO011Eee KOJIMYECTBO YaCOB AUCLUIUIMHEI cocTaBiisieT 340 yacos.

Y4yeOHas Harpy3ka o0y4aromuxcst I cemectp 2 Beero
ceMecTp
Oobsi3aresibHast 134 194 340
Jlexkuun, ypoku (JIK) 120 94 214
[TpakTuueckue 3ansatus (I113) 14 100 114
IIpoMe:xxyTOYHAs aTTECTALUA 4 8 12
Bua npoMexkyTouHOi aTTecTAlMU KoutpoabHas | Dx3amMeH 340
padora

S CopepxaHue U CTPYKTYpPa AU CHHUIIIMHBI
5.1 Conep:xanue pa3aejoB JUCHUNIMHBI

Ne HanmeHnoBanue
Conepxanue pazzaena
paszena pazzena
1 IloBTOpEHHE Kypca MATEMATHKHA OCHOBHOM IIKOJIbI

1.1 Henp u 3anaun enp n 3a1aun MaTEeMaTUKHU MPU OCBOCHUU CIELUATBLHOCTH.
MaTeMaTHUKHU IPU ba3oBple 3HaHMS M yMEHUS [0  MaTeMaTUKE B
OCBOCHUU po(hecCHOHANLHOM U B IOBCETHEBHOM J1€ATEIHHOCTH.
CHELUAIbHOCTH. JleficTBHS HaZl TOJNOKUTENBHBIMU M OTPULIATEIBHBIMU YU CIIaMHU,

Uwcna v BBIYUCIEHUS. | ¢ OOBIKHOBEHHBIMU U JACCATUYHBIMU APOOSIMH.
JeiicTBus co creneHsMu, GOpMYJIIbl COKPAIIEHHOTO YMHOKEHHUS

1.2 IIpoueHTHBIE [IpocTbie TPOLEHTHI, pa3HBIE CIOCOOBI HX BBIYMCICHUS.
BBEIYHCIICHUS. Jlunelinble, KBaJpaTHbIC, IPOOHO-IMHEHHBIC YypaBHEHHUS |
YpaBHeHUs U | HEPaBEHCTBA
HEPaBEHCTBA

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

2 OcHoBbI TpUroHoMeTpun. Tpuronomerpuyeckne GyHKuuu

2.1 Tpuronomerpuueckue | Pannannas wmepa yrma. IIoBopoT TOYkKM BOKpYr Havaua
byHKIIIN koopauHar. OrnpeneneHne CHHYCa, KOCHHYCa, TaHTE€HCa H
MIPOU3BOJILHOTO yIJla, | KOTaHTeHca. 3HAKU CHHYCa, KOCHHYCA, TAHT€HCa M KOTaHTeHca
yucia [0 YETBEPTAM. 3aBUCHUMOCTb MEXIY CHHYCOM, KOCHUHYCOM,

TAHI'€HCOM M KOTAaHI'€HCOM OJHOT'O U TOTr'O JK€ yIJia

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

2.3 Cunyc, KocuHyc, | Cymma u pasHocTh cuHycoB. CymMMa U Pa3sHOCTb KOCHHYCOB.

TaHreHC cyMmbl U | CHHYC U KOCHMHYC JBOWHOTO yria. ®opMynbl MOJTOBUHHOTO
pasHOCTH ABYX YIJIOB. | yria. [IpeoOpazoBaHMs CyMMBI TPUTOHOMETPUYECKUX (DYHKITHIA
CuHyC ¥ KOCHHYC | B IPOM3BEJEHHE M TMpOU3BelEHUs B cymmy. BripaxkeHue




JBOMHOIO yIiia. | TPUTOHOMETPUYECKUX (DYHKIMH 4Yepe3 TAaHTEHC IMOJIOBHHHOTO
DopmyIibl apryMeHTa. [IpeobOpazoBanms MPOCTEUIINX
IIOJIOBUHHOIO yIia TPUTOHOMETPUYECKUX BhIPAXKEHUN
2.4 Tpuronomerpuueckue | O6IacTh onpeaeeHus u MHO>KECTBO 3HAYEHUI
(GyHKINH, UX CBOMCTBA | TpUrOHOMETpUYecknx  (yHKmiA. YETHOCTH, HEYETHOCTH,
u rpaduku MEePUOIUYHOCTh TPUTOHOMETpUYECKUX (PyHKIuiA. CBOWCTBA H
rpaduku QyHKIHNA y = COSs X, y =sin X, y =tg X, y = ctg x. Cxxarue
U pacTsbKeHHE Tpad)uKOB TPUTOHOMETPUUYECKHUX (DYHKITHI.
[IpeobpazoBanue rpauKOB TPUTOHOMETPUUYECKHUX (PYHKITUI
2.5 OOparnbie OO6parnabie TpuroHomerpuieckue (yHkiuu. Ux cBoiicTBa H
TPUTOHOMETPHUYECKUE | FpaduKH.
byHKIIH
2.6 Tpuronomerpudeckue | YpaBHEHHE COS X = a. YpaBHEHHE Sin X = a. YpaBHEHHUE tg X = a,
YpaBHEHHUS U | ctg X = a. PemieHne TpUroHOMETpUUECKUX YPAaBHEHUM OCHOBHBIX
HEPaBEHCTBA TUINOB:  NPOCTEUIIME  TPUTOHOMETPUYECKHE  ypaBHEHMUS,
CBOISIIMECS K KBAJAPATHBIM., pEIIAEMble pa3JIOKECHUEM Ha
MHOHTENH, OJHOPOIHBIE.
[Ipocreiiiye TPUroHOMETPUYECKHE HEPABEHCTBA
3 IIpou3BoaHasi u nepBoodpasHasi GyHKIMHU
3.1 IlonsTne [Ipupamenue aprymenrta. [lpupamenue ¢yHkuuu. 3anauu,
MPOU3BOJHOM. NPUBOJSIIME K TOHSATUIO NPOM3BONHOW. OmpeneneHue
@®opMybl M IIpaBUia | IPOU3BOJHONW. ANTOPUTM OTBICKaHUS MPOU3BOAHON. DOpMYIIbI
muddepennmpoBanus | nuddeperimpoBanus. [lpapmia nuddepeHnmpoBanms
32 ['eomerpuueckuii u I'eomeTpuueckuii CMBICT TNPOM3BOAHOW (YHKIMH — YITIOBOH
(bU3HYECKUN CMBICTT KO3(pUIIMEHT KacaTelbHOM K rpaduky QYHKIMH B TOYKE.
POU3BOIHOM VpaBHeHne KacaTelbHOM K Tpaduky (QyHKUMH. AJTOPUTM
COCTaBJICHHI YPaBHECHHS KacaTelabHOU K rpaduky Gynkmmn y=f(x)
33 MOHOTOHHOCTb Bo3spacranue u yobriBanue (yHKIIMH, COOTBETCTBHE BO3PACTAHUS
¢ynkuuu. Toukn U yObBaHMs (QYHKIMHM 3HAKy NPOM3BOIHOW. 3amaun Ha
KCTPEMYM MaKCHUMyM U MUHHUMYM. AJITOPUTM HUCClIeoBaHUs QYHKIUU U
NOCTPOCHHUS €€ rpaduKa ¢ MOMOUIBIO MPOU3BOIHOM
34 Uccnenosanue UccnenoBanne (GyHKIMM HAa MOHOTOHHOCTh U IOCTPOCHHE
GbyHKIUH 1 rpaduKoB
MMOCTPOCHUE IPaPUKOB
3.5 Haubonbuiee u Haxoxnenne HauOONbIIET0 W  HAaWMEHBIIETO 3HAYCHUIA
HaVMEHbIIIEe byHKIM, MocTpoeHue rpaduKoB ¢ MCMOJIB30BaHUEM arrapara
3HaueHUs! QYHKIIUU MaTEMaTUYECKOro aHajausa
3.6 [TepBooOpaznas O3HakoMJICHUE C TIOHSTHEM HHTErpaja U MepBOOOpa3HOW s
¢bynkuuu. [IpaBuna ¢ynkunn y=f(x). Pemenue 3agau Ha cBsI3b IEpBOOOPA3HOM U ee
HaXO0XICHUA MPOU3BOJHOM, BBIUMUCIECHUE TIEPBOOOpA3HOW IS JTaHHOU
NEepPBOOOPA3HBIX ¢ynkunu. Tabmuua Gopmyn A HaX0XKIESHHUS TIEPBOOOPA3HBIX.
W3yueHune mpaBuiia BEIYUCICHUS TEPBOOOPA3HON
3.7 ITnomane 3anauy, OpUBOJSALINE K MTOHATHIO OIPENEICHHOIO UHTErpajia —
KPUBOJIMHEHHOU O BBIYUCJICHUHM IUIONIAM KPUBOJHUHEHHON Tpamneuuu. [lonsaTue
Tpaneuuu. Popmyna OTpeneNIEHHOro0 HMHTerpana. ['eoMmeTpudyeckuil u (QpU3HMUECKUI
Hrrorona — Jleitbauma | cMpicn  onpeneneHHoro wuHTerpana. @®opmyma Heiootona -—
JleitOHuma.
Pemenne 3agady Ha mpUMEHEHWE HMHTErpana JJisd BBIYHUCICHUS
buU3MYECKUX BEIMYMH U TUIOIIaIeH
4 Crenenn u kopHu. CreneHHasi, NOKa3areJbHasA U Jorapupmudeckas GyHkuun




4.1 Crenennas Qynknus, | [loHsTHEe KOpHS N-Oi CTENMEHH W3 ACHUCTBUTEIHHOTO YHCIIA.
€e CBOMCTBA. OyHKIHUU Y = ’W uX cBoiicTBa U rpaduku. CBoOHCTBa KOPHS n-
ITpeoOpa3oBanue oit crenenu. [IpeoOpazoBanre UppallMOHATIBHBIX BBIPAKEHUN
BBIPAXKEHUN c
KOPHAMH n-ou
CTEIEHU

4.2 CpoiictBa crtenenu c | [TonsTue creneHu ¢ pauuoHanbHbIM NoKa3aTeiaeM. CTerneHHbIe
palMOHAIBHBIM U | QyHKIMH, BX CBOMCTBA U rpaduku
JNEUCTBUTEIBLHBIM
[IOKa3aTesIsIMU

4.3 ITokazarenbHas CreneHb ¢ MPOU3BOJIBHBIM JACHCTBUTENBHBIM IOKA3aTEIEM.
byHKIHS, ee | Onpenenenne TmoOKa3aTeAbHOW (YHKIIMM HW €€ CBOMCTBA.
CBOMCTBA. 3HaKOMCTBO C TPUMEHEHHEM I[IOKa3aTeIbHOW (YHKIUH.
[Toka3zarenbHbIE Pemienne mokazatenbHbIX YpaBHEHUU METOJOM ypaBHUBaHUS
YpaBHEHUS U | IOKa3aTejaerd, METOAOM BBEJECHHUS HOBOM IEPEMEHHOM,
HEpPaBEHCTBA GbyHKIHOHATBHO-TpadUIECKUM METOJIOM. Pemenne

II0Ka3aTeJIbHbIX HEPABEHCTB

4.4 Jlorapudm gyucna. | Jlorapupm umcna. CpoiictBa jorapudmon. Onepanus
CgoiicTBa JorapupMUpPOBAHUS
norapudmon

4.5 Jlorapudmudeckas Jlorapupmuueckas ¢yHKIUA ©u ee cBoiicTtBa. I[loHsATHE
byHKIHS, ee | morapudmuueckoro ypaBHeHus. Onepanus NOTEHIHUPOBAHHUS.
CBONCTBA. Tpu  OCHOBHBIX MeTOAA  peUIeHUs  JIOrapuPMUUYECKUX
Jlorapudmuueckue YpaBHEHUM: (G yHKIIMOHATBHO-TpaduIeCcKuil, METOA
ypaBHEHUS, NOTEHLIUPOBAHUS, METOJ BBEIACHUS HOBOM NEPEMEHHOM.
HEpaBEHCTBA Jlorapudmuueckue HepaBeHCTBA

5 JJIeMEeHThI TEOPUM BEPOSTHOCTEH U MATEMATHYECKOH CTATHCTUKHU

5.1 CoOsbITHE, CoBMecTHBIE U  HECOBMECTHBIE COOBITHA. TeopemMbl O
BEPOATHOCTh BEPOATHOCTH CYMMBbl COOBITUHA. YCIIOBHas BEpPOSTHOCTb.
coOpiTus. CnoxxeHue | 3aBUCHMMBIC U He3aBHCUMBIE COOBITHS. TeopemMbl 0 BEpOSATHOCTH
U YMHOXEHHE MIPOU3BEICHUS COOBITHIA
BEPOSITHOCTEN

5.2 BepositHOCTB B OTHOCHUTENBHAS YaCTOTa COOBITHS, CBOMCTBO €€ YCTOMYMBOCTH.
npodeccuonanpupix | CraTucTuyeckoe — ompenesieHue  BepoaTHocTH.  OueHka
3ajadax BEPOSATHOCTH COOBITHS

5.3 JuckpeTHas Bunpet cinyuwaiieix  BenuuuH.  OnpeneneHHe  IUCKPETHOU
ClydalHas BEJIMYMHA, | CIIy4YallHOM BEJMYMHBI. 3aKOH pachpeieieHus IUCKPETHOU
3aKOH ee CIIy4yallHOM BeIW4MHBL. Ee 4hCcII0BbIE XapaKTepUCTUKHU
pacrnpeeneHust

54 3anaun [lepBuuynass 00paboTKa CTATHCTUYECKUX JaHHBIX. YHUCIIOBBIC
MaTeMaTU4YeCKOMl XapaKTepUCTHKU (cpeaHee apudmeTnyeckoe, MeIuaHa, pa3max,
CTaTUCTHUKH. mucnepcus). Pabora ¢ Tabauumamu, rpadgukaMu, 1uarpaMMamMu

6 IIpsiMble M MI0CKOCTH B npocTpaHcTBe. KOOpAMHATHI M BEKTOPHI B IPOCTPAHCTBE

6.1 OCHOBHBIEC TOHATHS [Ipenmer crepeomerpun. OCHOBHBIE MOHATUA (TOYKa, MpsAMas,
CTEPEOMETPHUH. IIJIOCKOCTB, IIPOCTPAHCTBO). OcHoBHbIE AKCHOMBI
Pacnonoxenune CTEPEOMETPUH. [lepecekaromuecs, napajuieJIbHbIE u
HPSAMBIX U CKpEIMBAIOIINECA MpsIMBIE. YTOd MEXIy MNpsSIMbIMH B
IIOCKOCTEM npoctpaHcTBe. llepneHaukynspHocTh TpsMbIX. (OCHOBHBIE

IPOCTPaHCTBEHHBIE (PUTYPBHI
6.2 [TapannensHOCTH [TapannensHble nipsMas U WIOocKocTh. Onpenenenue. [Ipusnax.

MPSMBIX, IIPSIMOU U

CsoiicTBa.
[TapannensHble iockoctr. Onpenenenue. [Ipusnak. CBoiicTBa.
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IIJIOCKOCTH, Terparap u ero anementsl. [lapamnenenunen U ero 3J€MEHTHI.
TIOCKOCTEM CpolicTBa  NPOTUBOIOJOXKHBIX TpaHe MW JuaroHaieu
napauienenunena. [loctpoeHne OCHOBHBIX CEUEHUH
6.3 [TepnenaukynsapHocTs | [lepnenaukynspusie  mnpsmbie.  [lapamienbHble  NpsMbIe,
MPSMBIX, IPSMOU U NepHeHANKYIISIPHbIE K IJIOCKOCTH. ITpu3zHak
IJIOCKOCTH, NEePHEHANKYIISIPHOCTH IPSIMOM U INIOCKOCTH
IJIOCKOCTEH
6.4 [lepnenaukymsip u [lepnenaukynsip W  HakiIoHHas. Teopema 0  Tpex
HakJIOHHasA. TeopeMa | MepHEeHIUKYIApax. Yo MEXAy IPSMOM U IUNIOCKOCTHIO.
0 Tpex VYron Mexay niaockocTsMU. [lepnenauKynspHbIe MI0CKOCTH.
NepHEHANKYIIIpax PaccrostHus B mpocTpaHCTBE
6.5 Koopaunats! u JlexapToBbl KOOpAMHATBI B IIPOCTpPaHCTBE. Bekropsl B
BEKTOPHI B npoctpaHcTBe. CII0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHE
IIPOCTPAHCTBE BEKTOpa Ha uucino. CKalsIpHOE MPOU3BEACHUE BEKTOPOB.
[IpocTerinue 3a7a4u B KOOpMHATAX
7 MHOrorpaHHUKH M TeJia BpalleHusl
7.1 [Tpusma, [Ipusma (HakjmOHHasA, MpsiMas, MpaBUJIbHAs) U €€ DJIEMEHTHI.
HapauielIenuIe], [Tapamnenenunen. CaoiicTBa [IPSAMOYTOJIBHOTO
KyO, mupamuaa u ux | napauenenunena. Ky6. Ilupammuma u €€  DJIEMEHTHI.
CEUCHMS [IpaBusibHast nupamMuaa
7.2 [IpaBusibHBIE [Imomaar MOBEPXHOCTH  MHOTOTpaHHUKOB. [Ipocreiimue
MHOTOTPAaHHUKHU B KOMOMHAIIMM ~ MHOTOTPAaHHUKOB. BbluMcIeHHE  3IIEMEHTOB
KU3HU IPOCTPAHCTBEHHbIX  ¢uryp (pé€Opa, AMaroHamu, YIJb).
[IpaBusibHBIE MHOTOTPAHHUKHU
7.3 Humuaap, konyce, map | Hummnanp, konyc, chepa u map. OCHOBHBIE CBOMCTBA MPSIMOTO
U UX CEYCHUS KpyroBoro  LWJIMHApPA, HOpSIMOro  KPYroBOro  KOHYyca.
N3o00pakeHue Ten BpamieHus Ha riiockocTu. [IpencraBnenue 06
yceuéHHOM  KkoHyce. CedeHuss KoHyca (mapajienbHOE
OCHOBAHHUIO U MPOXOSAIIEE YePE3 BEPUINHY ), CEUCHHS LIUITUHIAPA
(mapayenbHO W MEPHEHIUKYISIPHO OCH), CEYEHHUsAX IIapa.
Pa3BépTka HuIMHIpa U KOHYyCa
7.4 Oo6wemsbl 1 iomanu | O6veM npsAMoyronbHOro mnapamienenunena. OO0bem KyoOa.
MOBEPXHOCTEM TE OO0BemMbI TpsIMON TpU3MBI M TTWIUHAPA. OOBEMBI TUPAMUIBI U
KoHyca. O0beM mapa
5.2 CTpyKTypa AMCHHUIIIMHBI
Pa3nens! aucuMiMHbl, u3ydyaeMele B 1 cemectpe
KonnuecTBo yacoB
Ne Bo B3anMoaelicTBUHU ¢
pas- HaumenoBanue pasnenos Beero HperoaBaTeneM
Aena JIK 13 TIA
1 IloBTOpEHHE Kypca MaTeMaTHUKH OCHOBHOM 38 32 6 -
LIKOJIbI
1.1 | Llens n 3agaun MaTeMaTUKU IIPU OCBOEHUN 3 3 i -
crenuanbHOCTH. Yncna v BIYMCICHUS
1.2 | IIpouieHTHBIE BBIUNCIIEHHS. Y PAaBHEHUS U 16 12 4 -
HEPaBEHCTBA
1.3 | IIpouieHTHBIE BBIYUCICHUS B 14 12 ’ -
poheCCHOHAIBHBIX 3a]1a9ax
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2 | OCHOBBI TPUTOHOMETPHH. 92 88 8 -
Tpuronomerpuyeckue GyHKuuu
2.1 | Tpuronomerpuyeckue GyHKIUN 3 3 ) -
IIPOM3BOJILHOTO YTJjia, YHCIIa
2.2 | OCHOBHBIE TPUTOHOMETPHUYECKHUE TOKIECTBA 12 10 2 -
2.3 | CuHyc, KOCUHYC, TAHT€HC CYMMBI U Pa3HOCTH -
JIBYX yrioB. CUHYC U KOCHHYC JIBOMHOTO yIJIa. 20 18 2
@opMyIibl TOJIOBUHHOTO yTJia
2.4 | TpuronoMmerpudeckue GyHKIIMH, KX CBOHCTBA 18 18 ) -
U rpaduKu
2.5 | OOpaTHbIC TPUTOHOMETPUIECKHE (D YHKITMH 16 14 2 -
2.6 | Tpuronomerpudeckue ypaBHEHUs u 2 20 ) -
HEpaBEHCTBA
[IpomexxyTouHas arrecranus 4 - - 4
Hmoczo: 138 120 14 4
Pazgenbl AMCHUIUIMHBL, U3Y4aeMble€ BO 2 CEMECTpE
KonnuecTBo yacos
Ne Bo B3anMoaelicTBUH ¢
pas- HaumenoBanue pasnenos Beero [peroaBaTeIem
Aena JIK 13 TIA
3 | lIpousBoaHasi u nepBoodpa3Hasi GyHKUNH 66 28 38 -
3.1 | Ilonstue nponsBogHON. POPMYITBI M TPaBUIIA 12 4 6 -
auddepeHpoBaHus
3.2 | 'eomerpudeckuii U GU3NIECKUNA CMBICIT 3 4 4 -
IIPOU3BOIHOM
3.3 | MoHoTOHHOCTH (YHKIIHH. TOYKH SKCTPEMYM 8 4 4 -
3.4 | UccnenoBanue GyHKIMNA U IIOCTPOCHUE 12 4 6 -
rpadukoB
3.5 | HauOomnbliee 1 HauMeHbIIIee 3HAYCHUS 3 4 6 -
byHKIIH
3.6 | IlepBooOpaznas ¢pynkuuu. [IpaBuna 12 4 6 -
HAXO0XJICHHUS NEPBOOOPA3HBIX
3.7 | [1nomaas KpUBOJUHEHHON TpanenuH. 14 4 6 -
®opmyna Heiotona — JleliOHua
4 | Crenenu n xopuu. CrenenHnas, -
nokasarejibHasi U Jorapupmuyeckas 48 26 22
GyHkuMu
4.1 | Crenennas GyHKIMS, ee CBOICTBa. -
[IpeoOpazoBaHue BhIpAKEHUN ¢ KOPHIMHU N-0i 12 4 4
CTENEHU
4.2 CBPfICTBa CTENEHU C pallMOHAIBHBIM U 14 6 4 -
JEeWCTBUTEIbHBIM M1OKA3aTEIISIMU
4.3 | [lokazarenpHas QyHKIHS, €€ CBOMCTRA. 10 4 4 -
[TokazarenbHble YpAaBHEHUSI M HEPABEHCTBA
4.4 | Jlorapudm yucna. CBoiicTBa jorapuhMoB 14 6 4 -
4.5 | Jlorapupmuueckas GyHKIHS, €€ CBOICTBA. 14 6 6 -
Jlorapudmuueckue ypaBHEeHUsI, HEpAaBEHCTBA
S | DuemMeHTHbI TeopHu BEpPOATHOCTEN U 2 10 16 -
MaTeMATH4eCKOl CTATHCTUKHU
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5.1 | CobbiTHE, BEpOITHOCTH COOBITHS. CIOKECHHE U 6 4 4 -
YMHOXEHHE BEPOSITHOCTEN
5.2 | BepoaTHOCTH B podecCHOHAIBHBIX 3a/1a4ax 4 2 4 -
5.3 | JuckperHas ciydaiiHasi BEJIMYMHA, 3aKOH €€ 4 ’ 4 -
pacrnpeeneHust
5.4 | 3agaun MaTeMaTUYECKOU CTAaTUCTUKH. 4 2 4 -
6 | IlpsiMble U MJIOCKOCTH B IPOCTPAHCTBe. 3 20 12 -
KoopanHaThl M BEeKTOPBI B IPOCTPAHCTBE
6.1 | OCHOBHBIC OHATHUS CTEPEOMETPHH. 6 4 ’ -
PacnosioykeHMe NpsIMBIX U INIOCKOCTEN
6.2 | [TapannenbHOCTH OpAMBIX, NpSIMOU U 10 4 ) -
MIJIOCKOCTH, IJIOCKOCTEMN
6.3 | [lepieHAUKYISIPHOCTH TPSMBIX, NpSIMOU U 10 4 ) -
MIJIOCKOCTH, IJIOCKOCTEMN
6.4 | [lepnienaukyssip u HakJIOHHAs. Teopema o 3 4 ) -
TpeX MEepPIEeHIUKYIsIpax
6.5 | KoopauHaTsl 1 BEKTOpBI B IPOCTPAHCTBE 6 4 4 -
7 | MHOTOrpaHHUKH H TeJIa BpallleHUus 22 10 12 -
7.1 | IIpusma, mapannenenumnen, Kyo, nupamuaa u 10 4 4 -
UX CEYEHHUs
7.2 | IlpaBuiibHblE MHOTOTPAaHHUKHU B JKU3HU 4 2 2 -
7.3 | HuauHap, KOHYC, Iap U UX CEUYCHUs 8 2 4 -
7.4 | OO0beMbl U IJIONIAH TOBEPXHOCTEH Tell 6 2 2 -
[IpomMexyTouHas aTTecTarus 8 8
Hmozo: 202 94 100 8
Bcero: 340 214 114 12
5.3 llpakTHYeckne 3aHATHS
Ne Ne Koua-Bo
3aHATHA | pa3jea Tema 4acoB
1. 1.2 [IponieHTHBIEC BBIYUCICHUS 2
5 12 Buasl ypaBHeHU# 1 cUCTEMBI ypaBHEHUH. OCHOBHBIEC TTPUEMBbI )
pelieHus
3 13 Breruucnenns u mpeoOpa3zoBanus. Y paBHEHHS U HEPABEHCTBA. ’
KonTtponbHast pabota
4. 2.2 OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA 2
5. 2.3 CuHYC, KOCHHYC, TAHT€HC CYMMBbI M Pa3HOCTH JIBYX YIJIOB 2
6. 25 Haxoxnenne 3HaueHHd OOpaTHBIX TPUTOHOMETPUYECKHX >
byHKIMHA
7 26 IIpocreiimue TPUTOHOMETPUYECKUE ypaBHEHUS u >
HepaBeHcTBa. KonTponbHas paboTa.
8. 3.1 [TpousBoaHas: GU3NUECKUN M TEOMETPUIECKUN CMBICII. 2
9. 3.1 YpaBHEHHE KacaTeIbHOW U HOPMAJIH 2
10. 31 [IpaBuna u Qopmynsl nuddepeHupoBaHus, TPOU3BOIHBIC ’
3JIEMEHTAPHBIX () YHKIMH.
11. 3.2 DU3NYECKOe NPUIIOKEHHS TPOU3BOTHOM 2
12. 3.2 ['eoMeTpHuuecKoe NPUIIOKEHNE TPOU3BOIHOM. 2
13. 33 [TpumMeHeHre MPON3BOIHON K UCCIETOBAHHIO (PYHKITHIA 2
14. 3.3 [IpuMeHeHne MpoON3BOTHON K UCCIICTOBAHUIO () YHKIIHIA 2
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Ne Ne KoJj-Bo
3aHATUS | pa3jela Tewa 4acoB
15. 3.4 HccnenoBanne GyHKIMH ¢ TOMOIIBIO TPOU3BOIHOM. 2
16. 3.4 HccnenoBanmne GyHKIMH ¢ TTOMOIIBIO TPOU3BOTHOM. 2
17. 34 WccnenoBanmne GyHKIMH ¢ TTOMOIIBIO TPOU3BOIHOM. 2
18. 3.5 Haumensbiiee n HanOosnbliee 3HaueHNUe QyHKINUU 2
19. 3.5 Hauwmensbiiee n HanOobiiee 3HaueHNE PyHKIINN 2
20. 3.5 Hanmensiiee u HanOompIee 3HaueHUE QYHKIIUT 2
21. 3.6 HeonpeneneHHblil MHTErpaJl U €ro CBOMCTBA. 2
22. 3.6 PopMyJIbl UHTETPUPOBAHHUS 2
23. 3.6 Boluncnenust HeolpeieIeHHbIX HHTEIPAJIoB 2
2. 3.7 dopmyna Herorona—Jleiibaumna U1 BEIYHCIICHUS ’
OINPEAEIEHHOr0 HHTErpaa.
75 3.7 [Tpumenenue HWHTErpaja K  BbIYHCICHUIO buznueckux 5
BEJIMYMH U IUIOLIAACH.
26, 3.7 [IpumeHeHre wuHTErpasia K BBIYUCICHUIO (DU3HUECKUX 5
BennuuH U momaneii. KonrpoiapHas pabora
27. 4.1 Brluncienue u cpaBHEHUE KOPHEM. 2
28. 4.1 BrinosiHeHuE pacyeToB ¢ paguKaIaMH. 2
29, 49 Haxoxnenue 3Ha4YeHUWW CTENEHEH C  palMoHaJIbHBIMU ’
nokazarensiMu. CpaBHEHUE CTENIEHEH.
30. 4.2 [TpeobpazoBanus BbIpaXXeHUI, COAEPKAIIUX CTETICHH. 2
31. 4.3 Pemenne nokas3aTenbHbIX YPaBHEHHI 2
32. 4.3 PemieHne nokasareiabHbIX ypaBHEHUN 2
33, 44 Haxoxnenne 3HadeHuid sorapudma Mo MPOU3BOILHOMY >
OCHOBAaHHIO
34. 4.4 Brruncnenue u cpaBHeHue JorapupmMon 2
35. 4.5 Pemenne norapudmuueckux ypaBHEHUI 2
36. 4.5 Pemennie nmokazareabHbIX U JOrapuPMUUECKUX YpaBHEHUI. 2
37 45 Perienne mokasarenbHBIX M JOTapUPMHUECKUX ypaBHEHUU. 2
KoHTtposibHas paboTa.
38. 5.1 Krnaccuueckast popmyna onpenencHuss BEpOSTHOCTH. 2
39. 5.1 Cl10)X€HHE M YMHOKEHUE BEPOSITHOCTEN. 2
40, 59 Pemenue HPO(beCCI/IOHaJ'II)HI)IX 3aJa4 Ha ONpeJeleHue ’
BEPOATHOCTEM.
1. 59 Pemenue HPO(beCCI/IOHaJ'II)HI)IX 3aJa4 Ha ONpeJelieHue 5
BEPOSATHOCTEM.
42. 5.3 JluckperHas cinydaliHasi BEJIMYMHA. 2
43. 5.3 JluckpeTrHas ciydaliHasi BEJIMYMHA. 2
44. 5.4 3ajaun MaTeMaTUYECKOU CTaTUCTUKH. 2
45. 5.4 3anaun MareMatuueckoi ctatuctuk. KonrposibHas pabora. 2
46. 6.1 OCHOBHBIE IOHATHUSI CTEPEOMETPUM.. 2
47. 6.2 [TapannenbHOCTh NPSMBIX M INIOCKOCTEH B IPOCTPAHCTBE 2
48. 6.3 [eprieHAUKYIIPHOCTD NPSMBIX M IUIOCKOCTEH B MPOCTPAHCTBE 2
49. 6.4 PacrniosioskeHne npsMbIX U INIOCKOCTEN B IPOCTPAHCTBE 2
50. 6.5 KoopauHaTel 1 BEKTOPHI B IPOCTPAHCTBE 2
51. 6.5 KoopauHaTh! 1 BEKTOpHI B ipocTpaHcTBe. KoHTpobHast paboTa. 2
52. 7.1 [Ipusma. Buasl npusm. 2
53. 7.1 [Mapannenenunen. Ky6 2
54. 7.2 ITpaBuibHBIE MHOTOTPAHHUKH. 2
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Ne Ne Koa-Bo
Tema
3aHATHA | pa3jeia 4acoB
55. 7.3 [{nnuHap 1 KOHYC. Y CeUeHHBbIN KOHYC 2
56. 7.4 Brraucnenue mwiomanei 1 00beMOB 2
57. 7.4 Brruncnenne miomnaneit u oobemoB. KornrponbHas padoTa. 2
Hroro: 114

6 YuyeOHO-MeTOANYEeCKOe o0ecnedyeHue TUCIHUILINHBI
6.1 Pexomenayemasi iurTeparypa

6.1.1 OcHoBHas auTEpaTypa
1. boromono, H.B. Maremaruka: y4yeOHUK [Isi  cpeaHero  IpodecCHOHATBHOTO

obpaszoBanusi / H. B. boromonos, II. U. Camoiinenko. — 5-e wu3a., mepepab. u jomn. — MockBa:
N3narensctBo HOpaiit, 2024. — 401 c. — (IlpodeccuonanpHoe obpazoanue). — ISBN 978-5-534-
07878-7. — Teker: oanekrponnslid // OOpaszoBarenpHas 1iarpopma HOpaiit [caiit]. —

URL.: https://urait.ru/bcode/536607

6.1.2 JlonotHUTEIbHAS JJUTEPATypa
1. boromonos, H. B. Maremaruka. 3amaun ¢ pemeHusIMU: ydyeOHOE MOCOOUe I CPETHETO

npodeccuonanbHoro obpaszoBanus / H. B. boromonos. — 2-e wu3n.,, wucnp. m jgom. — Mocksa:
WznatensctBo FOpaiit, 2024. — 755 ¢. — (IIpodeccuonansHoe obpazosanue). — ISBN 978-5-534-
16211-0. — Tekct: omektponHbii //  OO6paszoBarenbHas 1miatdgopma IOpaiit [caiit]. —

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

2. Kpemep, H.IIl. Maremartuka s KOJUIGDKEH: ydeOHOe TocoOme HJisi CpEeIHEero
npodeccuonanbHoro obpasosanus / H. L. Kpemep, O.I. Koncrantunosa, M. H. ®puaman ; mox
penakuwmeit H. I. Kpemepa. — 12-e u3 ., nepepab. u non. — Mocksa: UznatensctBo Opaiit, 2024. —
408 c. — (ITpodeccuonanproe oopazoBanue). — ISBN 978-5-534-17852-4. — TekcT: 31MeKTPOHHBIH //
O6pazoBarenpHas miaTdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/536272.

3. Marematuka: y4eOHUK M CpeAHero mnpodeccuoHaisbHoro obpazoBanus / O. B.
TarapaukoB [u ap.] ; mox obmieit pegakuueit O. B. TatapankoBa. — Mocksa: U3gatensctBo FOpaiT,
2024. — 450 c. — (ITpodeccuonansHoe obpazoBanue). — ISBN 978-5-9916-6372-4. — Tekcr:
anekTpoHHbIN // O6pa3zoBatenbHas miaaTdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/537192.

6.1.3 Ilepuoanyeckue U31aHus
https://biblioclub.ru/index.php?page=publisher&pub id=1398

6.1.4 UnTepHeT-pecypcebl

OBbC m3nareancTBa «JIaHb»

OBC «YHuBepcUTETCKast ONOIMOTEKA OHIANH»
Oo0pasoBaTenapHasa miaTtdopma FOpait
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6.2 IIporpamMHoOe o0ecnieyeHne, NpoeccHOHAIbHBIC 0a3bl JaHHBIX U HHPOPMALMOHHbIE
CIIPaBOYHbIE CHCTEMbI COBPEeMEHHbIX HHPOPMAIIMOHHBIX TEXHOJIOTHI

Tun nporpaMMHOTro

Haumenosanue Cxema JTMIEH3UPOBaHUS, PEKHUM J0CTYIA
obecrieyeHns
PEJI OC O6pazoBarenpHas aureHsus ot 11.07.2022 1.
«CTanmapTHas» Ha 3 roga s 240 pabounx MeCT B paMKax
OnepanoHHas cuctemMa
it Pabounx cornamenus o corpyanuyectse ¢ OO0 «Pen
CTaHIIUHI Codr» Ne 305/06-22V ot 28.06.2022 T.
AJbTepHaTUBHAS
eaJIM3alus Cpebl
p 1 pel Co0Oopuoe I10,

ucnojineHus nporpamm | WINE
Microsoft Windows mis
OC na 6a3ze aapa Linux

https://wiki.winehq.org/Licensing

o . . Co0Ooguoe I10,
Otpucrpiii naxet LibreOffice https://libreoffice.org/download/license/
) Cso0Ooanoe I10,
Chromium

https://www.chromium.org/Home/
becmmatnoe 110,
https://yandex.ru/legal/browser_agreement/
Co0Ooguoe I10,
https://www.videolan.org/legal .html
KommuiexT nist o6pa3oBareabHbIX
yupexaeHui mo gorosopy Ne 337/12 ot
04.10.2012 r., ceTeBoit joctyn

WuTepuer-6payzep
Sunexc.bpaysep

MenuanpourpeiBarenb | VLC

HNudopmannonHo- KoncynpranT
MpaBoBasi CUCTEMA [Tmroc

7 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue TUCIHHILINHBI

Peanuzamust mporpamMmbl yueOHOM MTUCHMIUIMHBI «MareMaTtuka» oOecrieunBaeTCsi KaOMHETOM
MaTeMaTHKH, OCHAIEHHBIM ayJUTOPHOM JOCKOW, yuyeOHOW MeOenbio (CTOJbl YUYEHHUECKHE, CTYIbS
YYCHHYECKHUE), HaTJSIAHBIMUA MTOCOOUSIMU, MyIbTUMETUHHBIM o0opynoBanueM (IIK ¢ BrIxomgoM B ceTh
HHTepHeT 1 BO3MOKHOCTBIO Tiepeaun HH(OOpPMAaIMK Ha SKpaH CTAIlHOHAPHBIN).
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