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npodecCHoHAIBHOTO 00pa3oBaHus «MHCTUTYT pa3BUTHs TPOPECCHOHATIEHOTO 00pa30BaHU».
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1 Hesau 1 321241 OCBOCHHUS AU CHUIIIUHBI

Copnepkanue mporpaMMbl 001Ie00pa3oBaTeNbHON TUCHUIUIMHB «MaremaTnka» HalpaBIICHO
Ha JIOCTHXXEHHE PE3yJbTaTOB €€ M3yueHus B cooTBeTcTBUU ¢ TpeboBanusmMu ®I'OC COO c yyerom
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 O0l. BeiOupare cnocoObl pemieHus 3agad  NPOPEcCHOHATBHON  JIESTENbHOCTH
IPUMEHHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM.

OK 02. Hcnonp3oBaTh COBPEMEHHBIE CpEACTBA IIOMCKA, aHalW3a W HUHTEPIpETALUU
uHpopMaMu U HH(POPMALMOHHBIE TEXHOJOTMM JJs BBINOJHEHHS 3a7ad HpodecCHOHATbHON
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. TlposiBIATh TpaxxaaHCKO-TATPHUOTUUYECKYIO TO3HUIMIO, IEMOHCTPUPOBATh OCO3HAHHOE
MOBEJICHUE HA TPAJULIMOHHBIX OOIIEYEIOBEUECKUX IIEHHOCTEH, B TOM YHCJIe C YUeTOM rapMOHM3AINN
MEKHAIMOHAIBHBIX M MEKPEIUTHO3HbIX OTHOLICHWH, MPUMEHATh CTaHAAPTHl aHTUKOPPYNLIMOHHOTO
MIOBE/ICHHUS.

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

1K 3.3. CocTaBnsTh MoA00PKY 3aKOHOJATEIbCTBA U CY/I€OHOM MPAKTHKH.

B pe3ynbrare ocBOSHUS TUCIUTUIMHBI 00 yJAIOUTUIICS TOJKEH

enaoemsn:

Bl. meromamm J0Ka3aTenbCTB, aNrOpPUTMAMU pEIICHUS 3aJad; yMeHue (HOpMyIHpOBaTh
OTIpe/ICNICHUs, aKCHOMBI U TEOPEMBbI, IPUMEHSTh MX, IIPOBOJUTH JTIOKA3aTEIbHBIC PACCYXKICHUS B XOJIC
pelieHus 3a/1a4;

ymemb:

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

V2. onepupoBaTh NOHATUSMH: PAIlMOHATBHBIC, HPPAIMOHAIILHBIC, TOKA3aTeIbHbIC, CTCTICHHBIC,
norapuMuUecKre, TPUTOHOMETPUIECKUE YPABHEHHS i HEPABEHCTBA, UX CHCTEMBI,

V3. onepupoBaTh TOHATHSIMH: (QYHKIHs, HENpepbiBHAsS  (QYHKIUSA, MPOU3BOJHAS,
nepBooOpa3Hasi, OMpeeNICHHbI HHTETPall; yMEHHUE HaXOIUTh TPOU3BOHBIC AIIEMEHTAPHBIX (YHKITHH,
UCIIONIb3YSl  CIIPABOYHBIC MaTepHaNbl; HCCICIOBAaTh B NPOCTCHINMX Ciiydasx (QyHKOIHH Ha
MOHOTOHHOCTh, HAXOAWTh HAWOONbIINE W HAWNMEHbIIUE 3HAUYCHUs (YHKIMIA; CTPOUTH Tpaduku
MHOTOYJICHOB C HCIIOJIb30BAaHMEM arapara MaTeMaTHYeCKOro aHajiu3a; MPHUMEHSATH MPOU3BOIHYIO
IpHU PEUICHUH 3aj7]ad Ha JIBIDKEHHUE; pPellaTh MPaKTUKO-OPUEHTHPOBAHHBIC 33/la4i HAa HAMOONbIINE U
HAaUMEHBIIINE 3HAYCHUS, Ha HAX0XJICHNUE TyTH, CKOPOCTH U YCKOPEHHUS;
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V4. onepupoBaTh NOHATUSAMH: pallMOHAIbHAS (YHKIHMA, TOKa3aTeabHas (DYHKIHS, CTETICHHAs
bysakuwms, torapudmudeckas QyHKIUs, TPUTOHOMETpUIEeCKrue QYyHKITMU, oOpaTHbIC GYHKIIUHA;, YMEHUE
CTpouTh Tpauku H3yYCHHBIX (QYHKUUH, HCIONB30BaTh IpaduKd NPH HU3YYEHHH MPOIECCOB U
3aBHCUMOCTEH, MU pElIeHUH 33Jad U3 JPYruxX y4yeOHBIX MPEAMETOB M 3a/ad U3 pealibHOM KU3HH;
BBIpa)KaTh (POPMYJIaMHU 3aBUCMOCTH MEXy BETMUYUHAMU;

V5. pemiaTh TEKCTOBbBIE 33J]a4l Pa3HBIX TUMOB (B TOM YHCII€ HA MPOIEHTHI, I0JIHU U YacTH, Ha
JBIDKEHUE, paboTy, CTOMMOCTh TOBapOB M YCIIYT, HAJIOTH, 33/1a4M U3 00JIACTH YIPABICHUS JINYHBIMH U
ceMeiHbIMU (UHAHCAMM); COCTaBISATh BBIPAXKEHUS, YpaBHEHHS, HEPaBEHCTBA U MX CHCTEMBI IO
YCIIOBHIO 3a]1a4H, HCCIIE0BATh MOJIYYEHHOE PELICHUE U OLICHUBATh MPaBAONOJO0OHOCTh PE3yIbTaTOB;

V6. omepupoBaTh TMOHATHAMHU: CpenHee apudMeTndeckoe, MeauaHa, HauOoJblIee |
HaMMEHbIIIee 3HAYEHUS, pa3Max, JUCIEPCUs, CTaHAAPTHOE OTKJIOHEHHE YHCIOBOrO Habopa; yMeHue
U3BJIEKAaTh, HMHTEPIPETUPOBATh HH(GOpPMAIMIO, MPEACTABIECHHYI0 B TaOiMlaXx, Ha JauMarpaMmmax,
rpadukax, OTpakarollyl0 CBOWCTBA pEalIbHBIX MPOLIECCOB U SBJICHUHN; MPEACTaBIATh HHPOPMALIHIO C
MOMOIIbIO TaOJIMII U TUarpaMM; HCCIeA0BaTh CTATUCTUYECKUE JTaHHBIE, B TOM YHUCIIE C IPUMEHEHHEM
rpadu4ecKUX METOJIOB U SJIEKTPOHHBIX CPEJICTB;

V7. omnepupoBaTh TOHATHUSAMHU: CIYYalHBIA ONBIT W CIy4alHOE COOBITHE, BEPOSTHOCTH
CIIy4aifHOTO COOBITHS; YMEHHUE BBIUUCIIATH BEPOSITHOCTH C MCIOJIb30BAHUEM TpapUUecKuX METOIOB;
MPUMEHATH (OPMYJIBI CIOKEHUS U YMHOXXCHHSI BEPOATHOCTEH, KOMOMHATOPHBIE (DaKThI U (POPMYIIBI
IpU PEUICHWH 337a4; OLCHMBATH BEPOSTHOCTH DPEATbHBIX COOBITHI; 3HAKOMCTBO CO CIIy4alHBIMHU
BEJIMYMHAMHU; YMEHHUE MPHUBOJIUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJNBIINX YHCENT B MPUPOIHBIX U
OOIIECTBEHHBIX SIBJICHUSAX;

V8. onepupoBaTh MOHATUSAMU: TOUKA, MpsAMas, IIOCKOCTh, IPOCTPAHCTBO, JABYIPAHHBIM Yyrodi,
CKPELIMBAIOIIUECS TMPSIMBIC, MapaICIbHOCTh U MEPIEeHIUKYISIPHOCTh MPSAMBIX U IUIOCKOCTEH, yroi
MEXy MPSMBIMH, YTOJl MEXKIY MPSIMOW U TIIOCKOCTBIO, YTOJI MEX]Y IMJIOCKOCTSMHU, PACCTOSHHUE OT
TOYKH J0 IUIOCKOCTH, PACCTOSHHUE MEXIy NPSAMBIMU, PACCTOSHUE MEXIY IUIOCKOCTSIMH; YMEHHE
MCIIOJIb30BATh MPU PELICHUH 3a/1ad U3Y4YeHHbIE (PaKThl U TEOPEMbI INIAHUMETPUHN; YMEHUE OLIEHHUBATh
pa3mepbl 00BEKTOB OKPYKAIOILIETO MUPA;

Y9. onepupoBaTb  TMOHSATUSIMU:  MHOTOTPaHHHMK, CEYEHHE  MHOTOIpAaHHHKA,  KYO,
napajjeNnenunes, npusMa, nupamuaa, Gurypa m MOBEpPXHOCTh BpAIlEHUs, LWIMHIP, KOHYC, IIap,
cdepa, cedeHus GUrypbl BpalleHUs, MIOCKOCTh, Kacaromascsa cepbl, IUIUHAPA, KOHYyca, TUIOMA/lb
NOBEPXHOCTH NHUPAaMUJAbI, MPHU3MBI, KOHyCa, LWIMHApA, Iulomaab chepsl, o0beM Kyoa,
OPSIMOYTOJIBHOTO TMapajulefienuneaa, MNUpPaMHIbl, MPU3MbI, LUIUHApPA, KOHYcCa, IlIapa; yMEHHE
n300pakaTh MHOTOTPAaHHUKHM W TIOBEPXHOCTH BpALICHUS, UX CEUYEHUS OT pPYKH, C IIOMOUIBIO
YEpTEXKHBIX MHCTPYMEHTOB M JJIEKTPOHHBIX CpEJICTB; YMEHHME pACIO3HAaBaThb CHMMETPHUIO B
IPOCTPAHCTBE; yMEHHUE Paclio3HaBaTh MIPABUIbLHBIE MHOTOTPAHHUKH;

V10. ymeHnue omnepupoBaTh MOHSATHUSIMHU: JBH)KEHUE B MPOCTPAHCTBE, MOJOOHBIE (QUTYpHI B
IIPOCTPAHCTBE; UCIOJIB30BAaTh OTHOILICHHE TUIOIIAACH MOBEPXHOCTEH U 00bEMOB MOTOOHBIX (GUTYp TIpU
pEILIeHUH 3a/1a4;

V11. BBIYMCHATH T€OMETPUYECKHE BEIMYMHBI (JJIMHA, Yroj, IUIOAab, OOBEM, ILJIOLIAIb
MOBEPXHOCTH), UCIIOJIb3Ys U3YUYEHHBIE (POPMYJIIBI U METOIBI;

V12. onepupoBaTh MOHATUAMHU: HPSIMOYTOJbHAs CHUCTEMa KOOPAWHAT, KOOPAMHATHI TOYKH,
BEKTOP, KOOPJIUHATHI BEKTOPA, CKaISPHOE MPOU3BEACHHUE, YTOJI MEXAY BEKTOpaMH, CyMMa BEKTOPOB,
IPOM3BEACHNE BEKTOpA HA YMCIIO; HAXOAUTh C TIOMOIIbIO N3YUYEHHBIX (POPMYI KOOPIMHATHI CEPeIUHbBI
OTpe3Ka, pacCTOSTHUE MEX]y IBYMS TOUKAMU;

V13. BbIOMpaTh NOAXONSALIMHA WM3YYEHHBIM METOX Ul pEIIeHUs 3a7adyd, pacro3HaBaTh
MaTeMaTuyeckue (pakThl U MaTeMaTHYECKHE MOJENHU B MPUPOJIHBIX U OOILIECCTBEHHBIX SIBJICHUSIX, B
UCKYCCTBE; YMEHUE IMPUBOAUTH IIPUMEPbl MATEMAaTUYECKUX OTKPBITUH POCCUHCKOW U MHUPOBOH
MaTeMaTU4YeCKON HAyKH.
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4 OpFaHI/I3aIII/IOHHO-MeTOL[I/I‘leCKI/le JAaHHbIC JUCHUIIJINHBI

OO011IEee KOJIMYECTBO YaCOB AUCLUILUIMHBI COCTABIIAET 232 yaca.

Y4yeOHas Harpy3Ka 00y4arommxcs I cemectp 2 cemectp Beero
96 128 224
Jlexuuun, ypoku (JIK) 58 80 138
[Tpaktuueckue 3ausatus (113) 38 48 86
IIpome:xyTounasi arrecramus (ITA) 4 4 8
Bujx npome:xyTOo4HOI aTTecTalnu Kontpoabnas | Anddepenunpobannniii | 232
pa6ora 3a4er

5 Conep:kaHue M CTPYKTYPA AU CHUANINHbBI
5.1 Conepxxanue pa3aejioB JUCHUININHBI

Ne Haunmenosanue
Coneprxanue pasjaena
paszena paszena
1 IloBTOpEeHHE Kypca MATEeMaTHKH OCHOBHOM IIKOJIbI
1.1 Hens u 3anaun [enb 1 3a1a41 MaTEMaTUKU IIPU OCBOEHHUH CIIEUAIIBHOCTH.
MaTE€MaTUKH IpH bazoBble 3HaHMS U yMEHHS [0 MaTeMaTHKE B Mpo(decCHOHATbHOM
OCBOEHUU U B TIOBCETHEBHOM 1€ATENBHOCTH.
CIELNAJIBbHOCTH. JleiicTBYS HaJ MOJIOKUTEIBHBIMA U OTPULIATENIBHBIMU YHCIIAMHU, C
UYucna v BBIYUCICHUS | OOBIKHOBEHHBIMHU U JIECITUYHBIMU JIPOOSIMH.
JleiicTBUsI co cTeneHsaMHu, (OPMYJIbl COKPAIIECHHOTO YMHOKEHHUSI
1.2 [IpouieHTHBIE [IpocTble MpOLEHTHI, pa3HbIE CIOCOOBI WX  BBIYMCICHHS.
BEIUHCIICHUS. Jlunelinple, KBaApaTHBIE, APOOHO-TMHEWHBIE ypaBHCHHUS U
YpaBHeHUs U | HEPaBEHCTBA
HEpaBEHCTBA
1.3 IIponieHTHBIE IIpoctsle M CiOXHBIE NPOLEHTHI. [IpOIEHTHBIE BBIUKCIEHUS B
BBIYMCIICHHS B | MpoeccroHalbHBIX 3a/lauax
npodeccHoHATBHBIX
3a/1ayax
2 OcHoBbI TpUroHoMeTpuH. Tpuronomerpuyeckue PyHKuuu
2.1 Tpuronomerpuyeckue | Pagmannas wMepa yria. [loBopoT TOYkM BOKpYr Hayajia
byHKUIHIH koopauHat. OrmpeneieHue CHUHYyca, KOCHMHYca, TaHIEHCa W
IIPOU3BOJIBHOIO YIUIA, | KOTAHIE€HCA. 3HAKU CUHYyCa, KOCUHYCa, TAHI'€HCAa U KOTAaHI€HCa M0
yucia YEeTBEPTAM.  3aBUCUMOCTb  MEXAY CHHYCOM, KOCHHYCOM,
TaHI€HCOM M KOTAHI'€HCOM OJHOT'O M TOTO K€ yria
2.2 OcHoBHbIE Tpuronomerpuueckue Toxaectsa. I[lpeodpa3oBaHus MpOCTEHUIIIUX
TPUTOHOMETPUYECKHE | TPUTOHOMETPUUYECKUX BbIpakeHUH. CHHYC, KOCUHYC, TAHIE€HC U
TOK/JIECTBA KOTaHI'€HC YTJIOB
2.3 Tpuronomerpuueckue | O61acTh onpeaeeHus u MHOKECTBO 3HAYEHU
byHKuuy, UX | TPUTOHOMETpUYeCKHX  ¢GyHKuuid.  YETHOCT,  HEUYETHOCTB,
CBOICTBa U Tpaduku MEPUOIMYHOCTh TPUTOHOMETpHUeCcKuX (¢yHKIuA. CBOWCTBA U
rpaduku GyHKIMH y = cos X, y = sin X, y = tg X, y = ctg X.
Cxatne U pacTsbkeHue TpadUKOB — TPUTOHOMETPUYECKHUX
(byHKIMHA.
[TpeobpazoBanne rpadKOB TPUTOHOMETPUUECKHUX (DYHKITHI
24 Ob6patHsble OOpartnble TpuroHomerpuyeckue ¢QyHkuu. WX cBoiictBa u
TPUTOHOMETPHYECKHE | rpadUKu.

byHKIIUHN




2.5 Tpuronomerpuueckue | YpaBHEHHE COS X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a,
YpaBHEHUSA U | ctg X = a. PenieHue TpUroHOMETPUUYECKUX YPABHEHUN OCHOBHBIX
HEPABEHCTBA THUIIOB: MpOCTEHUIINE  TPUTOHOMETPUYECKHUE  ypaBHEHWUS,

CBOASAIIMECS K KBAQJAPATHBIM., pEIIaeMble pa3JI0KEHUEM Ha
MHOXHUTENH, OJHOPOIHBIE.
[Ipocrelinye TPUrOHOMETPUYECKHNE HEPABEHCTBA

3 IIponsBonHasi M nepBooOpa3Has GyHKIUH

3.1 [Tonsarue [Ipupamenne aprymenrta. Ilpupamenue ¢yHkmuu. 3agauu,
MPOU3BOJHOM. IpPUBOJALIME K  HOHATHIO  Ipou3BoAHOW.  OmpeneneHue
@opmyJibl ¥ TIpaBWIa | MPOU3BOJHOM. AJITOPUTM OTBICKAHUSI TPOU3BOIHONU. DOPMYIIbI
muddepentmpoBanus | nuddepenipponanus. [pasuna nuddepeHunpoBaHust

3.2 I'eomerpuueckuii u ['eomeTpuyeckuii CMBICI TPOU3BOAHON (YHKIMH — YIIIOBOU
(U3HYECKUIT CMBICIT KO3 (UIMEHT KacaTeNbHOW K Tpaduky QYHKIUH B TOYKE.
IPOU3BOIHOM VYpaBHeHue KacaTeNbHOM K rpaduky GyHKOUH. AJTOPUTM

COCTaBJICHHsI YPaBHECHUs KacaTeIbHOH K rpaduky dyHKumu y=f(x)

3.3 MOHOTOHHOCTb Bospacranne u yObiBaHuEe (PYHKIIMH, COOTBETCTBUE BO3pACTaHUS
¢ynkunu. Toukn 1 yObIBaHUS (PYHKIIMHU 3HAKY MPOU3BOJHOMN. 3324l HA MAKCUMYM
3KCTPEMYM U MUHUMYM. AJITOPUTM HUCCIIEJOBaHMUSI (QYHKIMHU U MOCTPOCHUS

ee rpaduka c MOMOIIBIO MPOU3BOIHOM

34 HUccnenosanue UccnenoBanne (QyHKIIMM Ha MOHOTOHHOCTH M TIOCTPOEHHUE
GyHKIMHN 1 rpaduKoB
MOCTpOeHHE TpaKoB

3.5 Haubosnbmiee n Haxoxxnenne HanOobIIEro 1 HAUMEHBIIET0 3HAYeHUH (DyHKIIHH,
HauMEHbIIIEe nocTpoeHne  rpadukoB € HCIHOJIb30BaHUEM  ammapara
3HaueHUs1 QYHKITUU MaTeMaTUYeCKOro aHajin3a

3.6 [TepBooOpa3zHas O3HakoMJICHHE C TIOHSATHEM HWHTErpajla W TEepBOOOpa3HOW st
¢ynkuuu. [IpaBuna ¢ynkuun y=f(x). Pemenue 3amau Ha CBS3b MepBOOOpa3sHON U ee
HaXO0KICHUA MPOW3BOJHOM, BBIYMCICHUE TIEPBOOOPA3HON A JTaHHOH
epBOOOPA3HBIX ¢bynkuuu. Tabnuna GopMmyn uis HaXOXKAEHUS MEPBOOOPA3HBIX.

N3yuenune mpaBuia BEIYUCICHUS TEPBOOOPA3HON

3.7 [Tnomanp 3ajaud, TPUBOASAIINE K MOHSATUIO OMPEACIIEHHOIO HHTETpalia — O
KPHUBOJIMHEHHOU BBIYMCIICHUM IUIONAAM KPUBOJMHEWHOW Tpaneuuu. [loHsTue
Tpaneuuu. Popmyia orpeneNiéHHOr0 UMHTerpana. leomerpudeckuid U  QU3MUECKUI
HrroTona — JleiiOunma | cMpicn — ompeneneHHoro wuHterpana. @Popmymna Helootona -

Jleitbnuma.
Pemrenne 3agad Ha NpUMEHEHHE HMHTErpajia il BBIYMCICHUS
(bU3MYECKUX BEIIMYMH U TIIOMIaIeH

4 Crenenu u kopHu. CTeneHHasi, NOKa3aTeJbHAA U Jorapupmuyeckass GyHKUuu

4.1 Crenennas QyHkius, | [loHATHE KOpHS n-0fl CTENEHM W3 JEUCTBUTEIBHOTO YHCIA.
ee CBOMCTBA. OyHKUHUHN Y = ’W ux cBoiicTBa U rpaduku. CBOHCTBAa KOPHS N-
ITpeobpazoBanue oii crenenu. [IpeoOpazoBanre UppaIMOHATIBHBIX BBIPAXKEHUM
BBIPAXKEHUU c
KOPHSIMU n-ou
CTEIEHU

4.2 CsoiictBa crteneHu c | [loHsTue creneHu ¢ panMoOHaJIbHBIM IoKa3zaresneM. CTEneHHBbIE
palMOHAIBHBIM U | GyHKIMH, UX CBOMCTBA U rpauKu
JICHCTBUTEIILHBIM
IOKa3aTe MU

4.3 ITokasarennHasa CreneHb € TPOU3BOJBHBIM JEUCTBUTEIBHBIM ITOKA3aTEIEM.
byHKIHS, ee | Onpenenenne MokazaredbHOW (YHKIMM U €€ CBOWCTBA.
CBOIICTBA. 3HAaKOMCTBO € TPUMEHEHHUEM IIOKa3aTeNIbHON  (YHKIIUH.
IToka3zarenbHble Pemienne moxasarenbHbIX YpPaBHEHUMM METOJIOM YPaBHUBAHHUS




ypaBHEHHUSA U | IOKa3aTene, METOAOM  BBEACHUA  HOBOM  IIEPEMEHHOW,
HEPaBEHCTBA (GyHKIIMOHATBHO-TpadUIECKUM METOAOM. Pemenne
II0Ka3aTeJIbHBIX HEPABEHCTB
4.4 Jlorapudm yucna. | Jlorapupm  umcma.  CpoiictBa  norapudmoB.  Omepanms
CsaoiicTBa norapugMupoBaHUS
JorapudgmoB
4.5 Jlorapudmuueckas Jlorapudpmuueckas ¢ynkums u ee cBoictBa. I[lonsTue
GyHKIU, ee | JorapupmMuueckoro ypaBHeHus. Onepauus NOTECHIMPOBAHMS.
CBOWCTBA. Tpu OCHOBHBIX METO/1a pEIICHUs JIOTapU(PMHUUECKUX ypaBHEHUI:
Jlorapudmuueckue (GyHKIIMOHATBHO-TpapUIECKU, METO MOTCHIIMPOBAHUS, METO]]
ypaBHEHHS, BBEJICHUS HOBOM niepeMeHHoM. Jlorapudmuyeckne HepaBeHCTBa
HEPaBEHCTBA
5 JJIeMEeHTbI TEOPUH BEPOSITHOCTEH U MATEMATHYECKOH CTATHCTHKH
5.1 CobrniTHE, CoBMecTHBIE 1 HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEpOSATHOCTH
BEPOSITHOCTh CyMMBI COOBITHHA. YCJIOBHas BEPOSATHOCTb. 3aBUCHUMBIE |
coObITus. Cro)KeHUE | HE3aBUCHMBIE COOBITHs. TeopeMbl O BEpOATHOCTH MPOU3BEACHUS
1 YMHOXEHUE coObITHI
BEPOSITHOCTEN
5.2 BeposiTHOCTS B OTHOCHUTENBHAS YacTOTa COOBITHS, CBOMCTBO €€ YCTOWYMBOCTH.
npopeccuonanbHbeix | CraTHcTHYECKOE oIpeziesieHue BEPOSTHOCTH. Onenka
3a/ayax BEPOSITHOCTH COOBITUS
53 JuckperHas Bunelr  cioywaiinpix  BenmuuuH.  OmnpezneneHue  IUCKPETHOU
ciay4alHasi BeJIMUMHA, | CIyYalHOW BEJIMYMHBI. 3aKOH pacClpeleieHUs] IUCKPETHOU
3aKOH €€ CIIy4alHOM BeIMYMHBI. Ee 4ncIoBbIe XapaKTepUCTUKU
pacupencieHus
54 3anaun [lepBuynas o00pabOTKa CTAaTHMCTUYECKUX JaHHBIX. YHUCIIOBBIE
MaTEeMaTH4YECKON XapaKTEepUCTUKH (CpeaHee apupMeTHdecKoe, MeIHaHa, pa3Mmax,
CTaTUCTHUKH. mucriepcusi). Pabora ¢ Tabnuuamu, rpadukaMu, quarpaMMamMu
6 IIpsiMble M IJIOCKOCTH B pocTpancTBe. KoopanHATHI M BEKTOPHI B IPOCTPAHCTBE
6.1 OCHOBHBIE OHATHS IIpenmer crepeomerpun. OCHOBHBIE NOHATHS (TOYKa, IpsiMas,
CTEPEOMETPUM. IJIOCKOCTB, NMPOCTPAHCTBO). OCHOBHBIE aKCHOMBI CTEPEOMETPHH.
Pacnonoxxenue Ilepecekaromuecs, napauienbHble U CKPEIIMBAIOIINECS MPSMBIE.
IPSIMBIX U Yron mMexny npsAMbIMH B NIpOCTpaHCTBE. IlepneHnukynsapHOCTb
IJI0CKOCTEN npsiMbIX. OCHOBHBIE POCTPAHCTBEHHbIE (DUTYPBI
6.2 [TapannensHOCTH [TapanneneHble npsiMas U IUIocKocTh. Ompexnenenue. [IpusHak.
MPSAMBIX, TPSIMOU 1 CaoiicTBa.
IIJIOCKOCTH, [TapannensHbie mnockoctu. Onpenenenue. Ipusnak. CBoiicTa.
TJIOCKOCTEM Terpasap u ero snemeHThl. [lapaysienenunen U €ro 3JIEMEHTHI.
CBolicTBa MPOTUBOIIOJIOKHBIX rpaHeun Hu JaroHaieu
napajienenumnena. [loctpoeHre OCHOBHBIX CEUEHUH
6.3 [Iepnienaukynsaprocts | [leprniennukynspHeie IpsIMBIE. [TapamensHbIe psIMbIE,
IPSIMBIX, IPSIMON U MIEPICHIUKYIISPHBIE K IIJIOCKOCTH. ITpuznak
IJIOCKOCTH, MEPIEHIUKYJIIPHOCTH MIPSIMON U INIOCKOCTH
IJIOCKOCTEH
6.4 [lepnengukymnsp u IlepnenquKkymsap u HAKJIOHHAs. Teopema 0  Tpex
HakJIOHHas. Teopema | mepHEHIUKYIApPaX. YTOJI MEXAY NPAMOUN U TIIOCKOCTHIO.
0 Tpex VYron mexay miockocTsmMu. [lepneHauKyaspHbIE IOCKOCTH.
NEePIEHANKYIIAPAX PaccTosiHMs B IPOCTpaHCTBE
6.5 Koopaunats! u JlekapToBbl  KOOpAMHATBI B  IIPOCTpaHCTBE. Bektopel B
BEKTODHI B npocrpadcTBe. CIIOKEHHE M BBIYMTAHUE BEKTOPOB. Y MHOXCHHE
IPOCTPAHCTBE BeKTOpa Ha uucio. CkamsipHOEe TNPOM3BEIECHUE BEKTOPOB.

[Ipocreiinume 3a1a4u B KOOpJIMHATAX




7 MHOrorpaHHUKH M TeJIa BpalleHust
7.1 [Ipuszma, [Ipusma (HakjIOHHasA, MpsMas, MpaBWIbHAsA) U €€ DIEMEHTHI.
napa’suiesienumne]t, [Tapannenenunen. CBoiicTBa IPsIMOYTOJIBHOTO MapaljiesienuIeaa.
KyO, mupamMuaa u ux Ky®6. ITupamuna u e€ snemenTtsl. [IpaBunbHas nupamuia
CEUYECHUS
7.2 [IpaBunbHBIE [Inomans  MOBEpXHOCTM  MHOrorpaHHukoB.  lIIpocreimue
MHOTOTPaHHUKH B KOMOMHAIIMM ~ MHOTOTPAaHHUKOB.  Bplumcienue  3rieMeHTOB
KU3HU MPOCTPAHCTBEHHbIX  Quryp  (p€Opa,  OMAroHamau,  YIJIbI).
[IpaBusIbHBIE MHOTOI'PaHHUKHU
7.3 Hunuanp, konyc, map | Hummaap, koHyc, cdepa u map. OCHOBHbIE CBOHCTBAa MPSMOTO
U UX CEYEHHUS KpYroBOTO LIWJIMHIPA, IPSIMOTO KPyroBoro konyca. Mzobpaxenue
TeN BpalleHus Ha TulockocTH. IlpeacraBienune 06 yceu€HHOM
koHyce. CeueHHnsi KOHyca (MapaJUleTbHOE OCHOBAaHUIO U
IIPOXOJIALIEE YEPE3 BEPIIMHY), CEUEHUS LWIMHIpPA (IapajuIeIbHO
U MEPHEHAUKYIISIPHO OCH), C€YeHUsX Iapa. Pa3BépTka nunuHapa
U KOHyca
7.4 OO6wembl ¥ iomaan | O0beM MpsAMOYTOIBHOTO —mapatenenunena. OO0wbem  KyoOa.
IIOBEPXHOCTEN TEI OO0beMbI TipsiMOi TIpu3Mbl U HUIUHApPA. OO0BEMBI MUPAMUABI U
konyca. O0beM mapa
5.2 CTpyKkTypa IMCUMILINHBI
Paznensl nucnuninvbel, n3ydaemsie B 1 cemectpe
Ne KonunuectBo uacos
pas- HaumenoBanue pazaenon
Aerna Bcero JIK 113 A
1 IToBTOpEHNE Kypca MaTeMaTUKH OCHOBHOM 18 10 8 -
IIIKOJIbI
1.1 | Lenb 1 3a1a4n MaTeMaTUKH [P OCBOEHUH 6 4 ) -
crnenuagbHOCTH. Yncna v BIYUCICHUS
1.2 | IIpoueHTHBIE BEIUNCIIEHMS. Y PaBHEHMS U 3 4 4 -
HEPaBEHCTBA
1.3 | IIpouieHTHBIE BEIYUCIICHHUS B 4 ’ ’ -
po¢heCCHOHAIBHBIX 3a]1a9ax
2 | OCHOBBI TPUTOHOMETPHH. 78 48 30 -
Tpuronomerpuyeckue GyHKuuu
2.1 | Tpuronomerpuueckue GpyHKIHH 12 3 4 -
IIPOM3BOJIBLHOTO yIJia, Yucaa
2.2 | OCHOBHBIE TPUTOHOMETPUIECKHE TOXKIECTBA 16 10 6 -
2.3 | Tpuronomerpuueckue (GpyHKIMH, UX CBOWCTBA U 14 3 6 -
rpaduku
2.4 | OGpaTHble TPUTOHOMETPHUECKUE PYHKITUU 10 6 4 -
2.5 | Tpuronomerpuyeckue YpaBHEHUS u 26 16 10 -
HEpaBEHCTBA
IIpoMe:xxyTOUHAsI aTTeCTAIUS 4 - - 4
Hmoeo: 100 58 38 4
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Pa3znenbl AMCIUIUIMHBI, U3y4aeMbI€ BO 2 CEMECTpE

Ne KomnyectBo yacos
pas- HanmMenoBanue pasnenon
Aena Bcero JIK I13 ITA
3 IIpousBoanas u nepBoodpasHasi GyHKUMH 48 28 20 -
3.1 | llonsatue npousBoaHON. POPMYJIBI U TTPABHUIIA 3 4 4 i
g epeHIpoBaHus
3.2 | 'eomerpuuecknii 1 PU3NIECKUIN CMBICTT 6 4 ) i
IIPOU3BOJIHON
3.3 | MoHOTOHHOCTH (QyHKIIHH. TOYKH dKCTpEeMyma 6 4 2 -
3.4 | UccnenoBanue (GyHKIHA U TTOCTPOCHUE 3 4 4 i
rpauKoB
3.5 | Haubomnbiiee u HauMeHbIIIee 3HAUYCHUS YHKITUU 6 4 2 _
3.6 | IlepooOpasnas ¢pynknuu. [IpaBuna HaxOxKACHUS 6 4 ) i
epBOOOPA3HBIX
3.7 | IInomanb KpuBOJUHEHHOMN Tpaneuun. opmyna 3 4 4 i
Hrrotona — Jleiibnuna
4 Crenenn u kopuu. CreneHnHnas,
nokasartejibHasi 4 Jorapupmuyeckas 40 24 18 -
dyHkumnu
4.1 | CreneHHas QpyHKIHS, €€ CBOWCTRBA.
[Ipeo6pa3oBaHue BHIPAKEHUH ¢ KOPHIMH N-O1 6 4 2 -
CTENEeHHU
4.2 | CBoiicTBa CTENEHU C pallMOHAIbHBIM U 3 4 4 )
JIEHCTBUTEIbHBIM MIOKA3aTEIIMHU
4.3 | [lokazaTenbHas GyHKIIMSA, €€ CBOHCTBA. 10 6 4 i
[Toka3aTenbHble YypaBHEHUSI U HEPABEHCTBA
4.4 | Jlorapudm uucna. CoiicTBa JiorapupmMoB 6 4 2 -
4.5 | Jlorapudmuueckas GyHKIUS, €€ CBOMCTBA. 10 6 4 i
JlorapudmMuueckre ypaBHEHHUsI, HEPABEHCTBA
5 JJIeMeHTbI TEOPUH BEPOSITHOCTEH U 3 3 i i
MaTeMATH4€eCKOl CTATHCTHKHU
5.1 | CoObiTHe, BepOsSTHOCTH cOOBITHS. ClIOXKEHNE U ) ) i i
YMHOKEHHE BEpOSTHOCTEM
5.2 | BepositTHOCTB B po(eCCHOHAIBHBIX 3a/1a4ax 2 2 - -
5.3 | AuckpeTHas ciy4yaliHasi BEJIMYMHA, 3aKOH €€ ) ) i i
pacrnpeesieHus
5.4 | 3agauyn MaTeMaTUYECKOU CTaTUCTUKHU. 2 2 - -
6 IIpsiMmble ¥ MJI0CKOCTH B MPOCTPAHCTBE. 18 12 6 _
KoopanHaThl M BEKTOPHI B IPOCTPAHCTBE
6.1 | OCHOBHBIE IOHATHS CTEPEOMETPUH. ’ ’ i ]
PacnionoxeHnne npsaMbIX U IIIOCKOCTEN
6.2 | IlapannenbHOCTH NPSAMBIX, IPSIMOMN U INIOCKOCTH, 4 ) ) i
IJIOCKOCTEH
6.3 | [lepieHAUKYIASIPHOCTD NMPSAMBIX, IPSIMOU U 4 ) ) i
MJIOCKOCTH, IJIOCKOCTEN
6.4 | Ilepnenaukymnsip U HaKJIOHHAsA. TeopemMa o Tpex 4 ) ) i
NePHEHANKYIIIpax
6.5 | KoopnuHatel 1 BEKTOPHI B TPOCTPAHCTBE 4 4 - -
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7 MHOrorpaHHUKH M TeJia BpallleHus 14 8 6 -
7.1 | llpusma, mapannenenurnen, Ky0, mupamMuga U ux 4 ) ) i
CEUYECHMS
7.2 | IlpaBuiibHblE MHOTOTPAaHHUKH B JKU3HU 2 2 - -
7.3 | Hunauuap, KOHYC, Iap U UX CEUYEHUS 4 2 2 -
7.4 | O0beMbl U IUTOMAAH TOBEPXHOCTEH Tel 4 2 2 -
IIpoMexkyTouHasi aTTecTANUA 4 - - 4
Hmoczo: 132 80 48 4
Bcero: 232 138 86 8
5.3 [IpakTHyeckue 3aHATHS
Ne Ne Koa-Bo
3aHATHSA pasaeiia Tema qacoB
1. 1.1 Apudmerndeckue ACHCTBUS HAJl YHCIIaAMU 2
2. 1.2 [IpoLicHTHBIE BHIYUCIICHUS 2
3. 1.2 Bubl ypaBHeHHI 1 cucTeMbl ypaBHEHUI. OCHOBHBIE TPUEMBI PELICHUS 2
A 13 Beruucnenuss u  mpeoOpa3oBaHus. YpaBHEHHST U HEPaBEHCTBA. ’
KonTtposnbHast pabota
5. 71 PanH%HHLIﬁ METO]I U3MEPEHUS YIJIOB BPAILICHUS U CBSI3b C IPagyCHOM ’
Mepoi
6. 2.1 Pangnanubiii MeTOT M3MEPEHUSI YTIIOB 2
1. 2.2 OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIAECTBA 2
8. 2.2 Jloka3aTesnbCcTBa TPUTOHOMETPUUYECKUX TOXKIECTB 2
9. 2.2 JlokazarenbcTBa TPUTOHOMETPUYECKUX TOKIECTB 2
10. 2.3 Pabota c rpadmkamu TpuroHoMeTpuIeCKuX (HyHKITUH 2
11. 2.3 Cxartue 1 pacTshkeHHe Tpa@KOB TPUTOHOMETPUUYECKUX (QYHKIUN 2
12. 2.3 ITpeoOpa3oBanue rpauKOB TPUTOHOMETPUYECKUX (PYHKIUH 2
13. 2.4 HaxosxieHne 3HaueHHi 00paTHBIX TPUTOHOMETPUUYECKUX (DYHKITHI 2
14. 2.4 HaxoKaeHne 3HaueHnin o6paTHbIX TPUTOHOMETPUYECKUX DYHKLNIA 2
15. 2.5 IIpocreiime TpPUroHOMETPUUECKUE YPAaBHEHUS 2
16. 2.5 Penrenne TpuroHoMeTpuYECKUX ypaBHEHUN 2
17. 2.5 [Ipocreiimne TPUroHOMETPUYECKHE HEPABEHCTBA 2
18. 2.5 PelreHre TpUroHOMETPUYECKUX YPAaBHEHUN U HEPABEHCTB 2
19. 75 PemieHne  TPUTOHOMETPUYECKHMX  YpPaBHEHUHM U HEPABEHCTB. >
KontponbHas pabota
20, 31 HpOHE}BOI[H%}II ¢u3nveckuii U TEOMETPHUYECKUI CMBICI. YpaBHEHHE >
KacaTeJIbHOW U HOpMaJIn
21 31 IlpaBuna u  ¢opmynsl  nuddepeHIupoBaHus,  HPOU3BOIHBIC ’
AJIEMEHTAPHBIX (YHKIIHH.
22. 3.2 DU3NYECKOE U TEOMETPUIECKOE TPUIIOKEHHUS TPOU3BOIHOM 2
23. 3.3 [IpuMeHeHne MpoON3BOTHOM K MCCIIEAOBAHUIO (DYHKITHI 2
24. 34 WccnenoBanue GyHKIMH ¢ TOMOIIBIO TPOU3BOIHOM. 2
25. 3.4 HccnenoBanne GyHKIMH ¢ TOMOIIBIO TPOU3BOTHOM. 2
26. 3.5 Hawnmenspiiee 1 Hanbospiiee 3HaueHne QyHKINU 2
27. 3.6 Brrunciiennst HeonpeIeaIeHHbIX HHTETPaIoB 2
3. 37 ®opmyna Herorona—IJleiiOHuIa UIS BBIYUCICHHS ONPEACICHHOTO 2
MHTErpaja.
29. 3.7 [IpumeHeHne WHTerpajga K BBIUMCICHHIO (GU3NYECKUX BEJIMYUH U 2
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Ne Ne Koua-Bo
3aHATHSA pasaejia Tema yacoB
momanei. KontponsHas pabora
30, 41 Bruucienne wu cpaBHeHME KOpHEH. BrinmoiHeHuWe pacueToB C ’
paiuKaJIaMHu.
31 49 HaxoxneHne 3Ha4YeHHMI CTENEHEH C palMOHAIbHBIMM IOKA3aTEISIMU. ’
CpaBHeHMeE CTENEeHEeH.
32. 4.2 [IpeoOpa3oBanus BEIpaKEHUM, COAEPKAIINUX CTETICHU. 2
33. 4.3 Pemenue nokasareapbHbIX ypaBHEHUN 2
34. 4.3 Pemenne nokasarenbHbIX HEPABEHCTB 2
35. 4.4 Haxoxaenue 3HaueHuii sorapudma 1no npou3BoJIbHOMY OCHOBAHHIO 2
36. 4.5 Pemenne norapudmuueckux ypaBHEHUN 2
37 45 Pemenne  mokaszaTenbHBIX W JIOTAPU(PMHUYECKHX  YpaBHEHMU. 2
KontponbHas pabora
38. 6.2 [MTapannenbHOCT NMPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE 2
39. 6.3 [lepnieHIUKyYIIPHOCTD NPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE 2
40. 6.4 PacnionoxeHne NpsAMBIX U ITIOCKOCTEN B IIPOCTPAHCTBE 2
41. 7.1 [Tpusma. Buasr npusm. [Mapamtenenunen. Ky6 2
42. 7.3 HriHap 1 KOHYC. Y CEUEHHBIN KOHYC 2
43. 7.4 Brruncnenue miomazeit 1 00eMoB 2
HToro: 86
6 YuyeOHO-MeTOANYeCKOe o0ecnedyeHue TUCIHUIIINHBI
6.1 Pexomenayemasi urTeparypa
6.1.1 OcHoBHas JauTEpaTypa
1. boromosos, H. B. Marematrka: yd4eOHHUK JUIsi CpeIHero mpodecCHOHATBLHOTO
obpaszoBanus / H. B. Boromornos, II. M. Camoitnenko. — 5-e u3n., mepepad. u gon. — Mocksa :
NznarensctBo Opaiit, 2023. — 401 c¢. — (Ilpodeccunonansuoe obpazoBanne). — ISBN 978-5-534-
07878-7. — Texkct: snexkrpoHnblid // OOpaszoBarenpHas miaardopma FOpait [caiit]. — URL:

https://urait.ru/bcode/511565

6.1.2 JlonotHUTEJIbHAS JTUTEPATypa
1. boromonos, H. B. Maremaruka. 3aia4un ¢ pemieHusIMU: yaeOHOe TT0COOHe ISl CPeTHEro

npodeccuonanbHoro oobpazoanus / H. B. boromonoB. — 2-e m3z., ucnp. u gom. — Mocksa :
WzparensctBo HOpaiit, 2023. — 755 c¢. — (IIpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-
16211-0. — Texkcr: snexktpoHHbId // OOpazoBatenbHas tiatdopma IOpaiit [caiit]. — URL:

https://urait.ru/bcode/530620.

2. Kpemep, H. III. MaremaTtuka i KoJule[keil: ydeOHOe mocoOue i CpeaHero
npodeccuonansHoro obpazoBanust / H. III. Kpemep, O. I'. Koncrantunosa, M. H. ®puaman; nox
penakumeit H. III. Kpemepa. — 11-e uzn., mepepab. u qon. — Mocksa : U3narensctBo IOpaiit, 2023.
— 377 c¢. — (IIpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-16299-8. — Texkcr:
anexkTpoHHbIi // OOpaszoBarensHas matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/530766.

3. Marematuka: y4eOHUK s CpeAHero mnpodeccuoHaisbHoro obpazoBanus / O. B.
TartapaukoB [u np.]; mox obmeit penakuuein O. B. TatapaukoBa. — Mocksa: U3marensctBo FOpaiit,
2023. — 450 c. — (ITpodeccuonansHoe obpazoBanue). — ISBN 978-5-9916-6372-4. — Tekcr:
anexkTpoHHbI // OOpaszoBarensHas matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512206.

6.1.3 Ilepuoanyeckue U31aHus
1. https://biblioclub.ru/index.php?page=publisher&pub i1d=1398
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6.1.4 UnTepHeT-pecypcebl

OBC m3parenancTBa «JIaHE»

OBbC «PykoHT»

OBC «YHuBepcuTeTcKas OMOIMoTEKa OHIANH»
9BbC «KoHCYJIBTaHT CTYACHTa»
Oopa3oBareabHas miaaTdopma KOpait

6.2 CpencrBa odecriedeHHsi 0CBOEHUS TUCUMILINHBI
6.2.1 IIporpammuoe obOecneuenue, mnpodeccHoHANbHbIe 0a3bl  JaHHBIX H
HH(OPMANMOHHBIE CTIPABOYHbIE CHCTEMbI COBPEeMEHHBIX HH(POPMAIHOHHBIX TEXHOJIOTH I

Tun nporpaMmmHOro

Haumenosanue Cxema JIMIEH3UPOBaHUS, PEKHUM J0CTYIA
obecrieyeHns
PEJI OC O6pazoBarenpHas aureHsus ot 11.07.2022 r.
«CranapTHas» Ha 3 rona juist 240 pabounx MeCT B paMKax
OnepanoHHas cuctemMa
ist Pabounx cornamienus o corpyanuyectse ¢ OO0 «Pen
CTaHIIUHI Codr» Ne 305/06-22V ot 28.06.2022 T.
AnpTepHaTUBHAs
eaJIM3alus Cpebl
p 1 PeaL Co6oguoe I10,

ucnojiHeHus nporpamm | WINE
Microsoft Windows ajist
OC na 6a3ze aapa Linux

https://wiki.winehq.org/Licensing

" . . CooOoguoe I10,
Otucnrii maxer LibreOffice https://libreoffice.org/download/license/
. Co6ogunoe I10,
Chromium

https://www.chromium.org/Home/
becmmatnoe 110,
https://yandex.ru/legal/browser_agreement/
Cooopuoe I10,
https://www.videolan.org/legal .html
KommuiexT nist o6pa3oBareabHbIX
yupexaenuit no gorosopy Ne 337/12 ot
04.10.2012 r., cereBoii gocTyn

HNuTtepuer-6paysep
SAunexc.bpaysep

MenuanpourpeiBarenb | VLC

Nudopmanmonto- Koncynbrant
MpaBoBasi CUCTEMA [Tmroc

7 MaTepuajibHO-TeXHHYeCKOe ofecneyeHue TUCIHHILINHBI

Peanu3zanus nmporpammbl yueOHON AUCHUIUIMHBL «MaTemaruka» obOecrieunBaeTcss KaOMHETOM
MaTEeMaTHKH, OCHAIICHHBIM ayJUTOPHOW JOCKOH, y4eOHOM MeOeNnbio (CTONBl YUYCHUYECKUE, CTYIbS
YYEHHUECKHUE), HATJIATHBIMU MTOCOOUAMHU, MyIbTUMEIUITHBIM 00opynoBanueM (I1IK ¢ BbIxomom B ceThb
HNHTepHET 1 BO3MOXKHOCTBIO TIepeaun nH(pOopMaIiy Ha SKpaH CTaIMOHAPHBIN).



JUCT

corjiacopanus paboueii mporpaMmel

Cnenuansrocts: 40.02.04 IOpucnpyneHiys

[IInbp n HanMeHOBaHKE

HMucuunmna: OYJ1.07 Martematuka

®opma 06yueHus: ouHast
(ouHas, OYHO-3a04Hasl, 3204 Has)

PEKOMEH/IOBAHA Ha 3aceianuu peaMeTHO-IIHKI0BOM KOMUCCUH

npoToko Ne 6 ot «07» despains 2024 r.
OTBETCTBEHHBIN UCIIONHUTEND, JeKaH

DaxynbTeT cpeiHero npodeccUoOHaIBLHOTO 06pa30BaHKs %&

T.C. Kamaena

HanuMeHoBaHHue (akynbrera MOANHUCH pacin(ppoBKa noAnucH
Ucnonnurens
[IPENOAABATEINb BhICIIEN KATErOpUM Q A.T1. CtpenpHUKOBa
JOJDKHOCTB x#mucs pacundpoBKa MOAMHCH
COI''TACOBAHO:
3aBeayronuii OUOIUOTEKOM L/’ M.B. Kamelmanosa
NOANKCH ’/ paciiHdpoBKa noanucH
IIpeacenarens npeaMeTHO-LUMKIOBONH KOMUCCHH Sop
34 AZ/'.;,;‘ Y
JUCLIMIUIVH IPO(PECCHOHAIBLHOIO [IUKJIA T - H.A. Cocuuna
HAaWMEHOBAaHHE MOoANHUCH pacmud)poska TMOANIHCH

Havanpuux OUT %

M.B. Canpeikun

:’td
/

paclndpoBka nognucH




