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YHUKA nblﬁ@@pﬁﬁgrﬁmmmgunnnn%l "Marematyka" o HanpaBJICHHUIO MOATOTOBKH (creruaibHocTH) 04.03.01 "Xumus"

04c19e d8bfb9gnggElﬁxﬁggg)gbrgamggﬁBligxanmuqecxaﬂ xuMus 1 xumudeckas skcneptuza @PI'E0Y BO «Hen'Y» ctp. 1

PaGouyas nporpamMma TUCHMILIMHBI (MOXYJIs)™
Marematrka

HamnpasieHnue moaroToBku (CrenuanbHOCTD)

04.03.01 Xumusa

HamnpasnenHocTs (mpoguiib)

AHanutuyeckas XUMHUs U XUMHUYCSCKAs OKCIICPTH3a

[IpucBauBaemas kBanu@ukanus (CTENEHb)

bakanasp

®opma 00ydyeHust

O4Hasin

I'on(s1) HaGopa 2025

*Pabouast mporpaMma ITUCIHUIUIMHGI (MOJTYJISA) aJanTHPOBaHa JIJIsi MHKJIFO3UBHOTO OOYYEHHSI MHBAIUIOB U
JIUIL C OTPAaHUYEHHBIMH BO3MOKHOCTSMHU 37]0POBbS

Yemsounack 2025 r.
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MHMNHOBPHAYKU POCCUN
\,} DenepanbHOE rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUpEKIECHHUE BBICIIETO 00pa3oBaHUsL

«Uensabunckuii rocynapcrsennslii yausepeuret» (PI'bOY BO «Henl'Vy)

Pabouas nporpammMa TucuuIuinHbI "MaTeMaTuka" 1o HanpapiIeHUIO MOATOTOBKYU (cnenuansHoct) 04.03.01 "Xumus"

cTp. 2
HanpaBJIeHHOCTH (Mpoduiro) AHanUTHYeCKas XUMHS U xumudeckas skcneptuza @I'bOY BO «Henl'V» P

Conepxanue

1. Henn ocBOEHMS TUCLIUILIAHBI

2. Mecrto aucuumnnsl B ctpykrype OITOIT

3. Komnerenuuu oby4aromerocs, GopMUpyeMble B pe3yJIbTaTe OCBOSHUS TUCHUTITHHBI
(Momyst)

4. O0beM JUCHUTUTHHBI (MOTYJIS)

5. CtpyKTypa U cofiepKaHue AUCIUTUIMHBI (MOJTYJIS)

6. @OH/1 OLIEHOYHBIX CPEICTB

6.1. IlepeueHpb BUIOB OILICHOYHBIX CPEACTB

6.2. TunoBble KOHTPOJBHBIE 33JaHUS U UHBIE MAaTE€pUAIbI U TEKYILEH aTTECTalun
6.3. TuroBble KOHTPOJIBHBIE BOIPOCHI U 3aJaHUS JUIsl IPOMEKYTOYHOM aTTECTAlNN

6.4. Kputepun onieHUBaHUS

7. YueOHO-MeToau4YecKoe U UH(popMalmoHHOe o0eciedueHUEe JUCIUTUIAHBI (MOTYJIs)
7.1. PekomeHyemast aureparypa

7.2. Ilepeuenb pecypcoB HH()OPMAIIMOHHO-TEIEKOMMYHUKAIMOHHOM ceTu "MuTepHer"
7.3. Ilepeuenpb nHPOPMALTMOHHBIX TEXHOJIOTUI

8. MaTepuanbHO-TEXHUUYECKOE 00ecTIeueHrnEe JUCIUIUIMHBI (MOTYJIS)

9. MeTtoauueckue yka3aHus sl 00y4Jaronuxcsi 0 OCBOCHUIO TUCHUIUIMHBI (MOTYJIS)
10. CnenuaibHble yCIOBUS OCBOCHUS AUCLUILIIMHBI 00YyUaIOIIMMUCS C UHBAJIMAHOCTBIO U
OrpaHUYECHHBIMHA BO3MOKHOCTSIMHU 3/10POBbSI
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MHMNHOBPHAYKU POCCUN
\,} denepanbHOE rocyJapcTBEHHOE OI0/DKETHOE 00pa3oBaTeIbHOe
@ YUpEKIECHHUE BBICIIETO 00pa3oBaHUsL

«UensOunckuit rocynapcrsenHslil yausepeurer» (PI'bOY BO «Henl'V»)

Pabouas nporpammMa TucuuIuinHbI "MaTeMaTuka" 1o HanpapiIeHUIO MOATOTOBKYU (cnenuansHoct) 04.03.01 "Xumus"

cTp. 3
HarmpaBleHHOCTH (MpodUIT0) AHaTUTHYECKas! XUMHs 1 Xumudeckas skcreptusa ®I'BOY BO «Henl'V» p

1. HEJIX OCBOEHUMA TUCHUTIINHBI

Henssmu mucuumuimHel MaTemMaTuka sBISIOTCS yCBOSHHE Oy IylnIuMy 0akagaBpaMyu XMMHUH 3HAaHHH OCHOB psiJia MaTeMaTHUECKUX
IIPEAMETOB, OCBOCHHE METOJIOB PEIICHN MaTeMaTHIECKUX 3a/1a4, TPHOOpETeHNEe HAaBBIKOB MaTEMaTHIECKUX BBIUYMCICHUH 1
COOJIOJICHNST MATEMAaTHYEeCKUX MTPABUI — HEOOXOIUMBIX JIsl OCBOCHUSI PYrUuX y4eOHBIX AUCIUILIMH U JUI1 o0ecrieueHus Oy ayei
npodeccnoHanbHON ASSATENFHOCTH 110 JAHHOH CIIeHaNbHOCTH.

Pe3yJ'II)TaTI>I 06y‘{eHI/I$[ 10 JUCHUIUIMHE HAIIPABJICHBI HA JOCTHXKEHUE NHAUKATOPOB, COOTBETCTBYIOIINX KOMITCTCHIIUH OIIK-4:

OIIK-4-1. meeT nipejicTaBICHHE O B3aUMOCBSI3U Pa3/IeNIOB XMMUH C TEOPETHUECKMMHU OCHOBaMH (DU3MKU M MATEMATHKH;

OITK-4-2. YMeeT UCToIb30BaTh 3HAHUS TEOPETHUECKUX OCHOB (PM3MKH U MATEMATHKH JIJISl ITTAHUPOBAHUS XUMHUYECKOTO
JKCHEepPUMEHTa, 00pa0OTKH U MHTEPIIPETUPOBAHUS ITOJIyYEHHBIX Pe3yJIbTaTOB;

OI1K-4-3. MIMeeT npakTUYECKUI ONBIT pelieHns] PU3MYECKUX U MaTeMaTHYeCKUX 3aJ1ay MPUMEHUTEIBHO K Pa3JIMYHBIM 00JIaCTSIM
npodeccnoHanbHON IeSITENFHOCTH.

2. MECTO JUCHUIL/TMHBI B CTPYKTYPE OIIOII

Huka (pazgen) OIIOIT: b1.0.01

2.1 TpeOGoBaHus K MpeIBAPUTEIbLHOI MOATOTOBKE 00y4YaIOIIEerocs:

Orta aucnumMHa 6a3upyeTcs Ha MIKOIFHOM Kypce MaTeMaTHKU

2.2 I[I/ICIII/IIIJ'IHHLI N MPAKTUKH, JJISI KOTOPBIX OCBOCHHE JAHHOM TUCHMILTHHBI (MO)IyJ'ISl) HeOﬁXOZII([MO KaK npeamecTByruiee:

I/IH(l)OpMaTI/IKa, KBanToBas XHUMus, KpI/ICTaJ'IJ'IOXI/IMI/Iﬂ, (Dmmca, duznueckas XHUMuUs, CDyHI[aMCHTaJ'II)HI)IG OCHOBBI KBAaHTOBOM XUMUH,
YucneHasie MCTOJbI B XUMHUH

duzuka

YucneHHbIe MCTO/Jibl B XUMHHU

q)yHI[aMeHTaHI;HI;IC OCHOBBI KBAHTOBOH XUMHUHU

Kpucrannoxumus

duznueckass XumMus

KBaHTOBas XuMus

HNudopmaruka

3. KOMIIETEHI[AY OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJILbTATE OCBOEHMSI JUCLIATITAHBI
(MOJY.JIsT)

OIIK-4: Cnoco0eH NJaHUPOBATH PA0OTHI XMMHYECKOii HANIPABJIEHHOCTH, 00pPadATHIBATHL M HHTEPNPETHPOBATH MOJTy4YeHHbIE
Pe3yJbTaThl ¢ HCMOJIb30BAHHEM TE€OPETHYECKHUX 3HAHMI M MPAKTUYECKUX HABBIKOB PellIeHHsI MATEMATHYECKUX U (PU3NYECKHX
3aga4

3HaTh:

OCHOBHBIC TIOHATHS, OTIPEACNCHNS, (GOPMYIIBI U (haKTHI, IPAKTHIECKUE CMBICIEI ITOHATHH U (haKTOB (TeOMETPHIECKHE U (PU3NIECKIE) H
UX JIOTHYECKHUE CBSI3U — U3 CIEAYIONHX Pa3elioB MAaTEMaTUKU:

aHAIUTHYEeCKast TCOMETPHS Ha MIIOCKOCTH U B IPOCTPAHCTBE, IMHEHHAs anredpa, BeKTOpHas anredpa,

KOMIUTEKCHBIE uHcia, TuddepeHnnanpHoe HCUUCICHNE, HHTETpalbHOe HCUNCIeHHe QYHKINI 0HOI U MHOTUX IIEPEMEHHBIX, TEOPHS
PSIOB, TEOPHS OOBIKHOBEHHBIX

muddepeHnnanbHEIX ypaBHeHNH U nuddepeHnnanbHeIX ypaBHEHHH ¢ YaCTHBIMU IPOM3BOAHBIMH BTOPOTO

HOps/IKa, TEOPUS BEPOSTHOCTEH M MaTeMaTHIeCKasi CTATHCTHUKA.

YMmern:

B MIEPEUMCIICHHBIX pa3/ie/iaXx MaTeMAaTUKN MIPUMEHATh U3BECTHBIC POPMYJIBI, pEllIaTh TUIIOBBIC 3JIEMEHTAPHBIC 33]]a4H, IPUMECHSTh
OCHOBHBIC DJIEMEHTAPHBIC METOJIbI UX PEIICHHS, BUACTh MIPAKTUYECKN BaXKHBIE CMBICIIBI TE€OMETPUYECKUE, (PU3UUECKHE,
anreOpandeckue, B TATIOBBIX MPAKTHYECKUX 33/1adaX Paclio3HaBaTh MPUMEHUMOCTH SI3bIKa MATEMAaTUKH JJISI OTIMCAHUS 33719 U
pacIo3HaBaTh NOAXOAAIIME MATEMATUYECKUE METObI 71 PELICHUs] BO3HUKAIOIIMX 3a/1a4.

Baanernb:

HAaBBIKH T0JI30BaHMS 0a3UCHBIMH MOHITHAMHA U METOJAaMHU PCIICHHUA JIEMCHTAPHBIX 3a4a4 B IICPCUHCICHHBIX pa3aciiaXx MaTCMaTHKH,
HaBbIKAMU CIIEIIUATIbHBIX BBIYUCISHUHN U JIOTHYECKUX paCCY)KZ[eHHﬁ, onepupys 0a3MCHBIMU MTOHATUSAMH U3 3THX pa3acioB
MaTCMaTHUKH.

© ®I'BOY BO «Henl'V»
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MUMHOBPHAVYKHN POCCUN

DenepanbHOE roCyJapcTBEHHOE OI0/KETHOE 00pa3oBaTeIbHOE
YUPEXACHUE BbICIIETO 00pa3oBaHuUs

«Yenabunckuii rocynapctseHHbii yHusepcurer» (PI'bOY BO «Henl'V»)

Pabouas nporpammMa TucuuIunHbI "MaTeMaTuka" 1o HampaBiIeHUIO MOAroTOBKY (cnennansHoct) 04.03.01 "Xumus"
HanpaBJIeHHOCTH (Mpoduiro) AHanUTHYeCKas XUMH U xumudeckas skcneptuza @I'BOY BO «Henl'Vy»

crp. 4

B pe3yabTaTe 0OCBOCHUA TUCHUIVIMHBI 06yllaloumiic51 JOJIKECH

3.1

3HaTh:

3.11

OCHOBHBIE TIOHATHSI, OIpeieNieHus], POpMYIBI M (HaKThI, TPAKTHUECKUE CMBICIBI HOHATHH U (HaKTOB (TEOMETPUIECKHE U
(u3nuecKue) U UX JOrHYeCKUe CBSI3H — U3 CIEYIONINX pa3/ielioB MaTeMaTUKU:

3.1.2

AHAJIUTHYCCKAs r€OMCTpPHSA Ha IIJIOCKOCTH U B IIPOCTPAHCTBE, JIMHEHHas anre6pa, BCKTOpHAasA anre6pa,

3.13

KOMIUIEKCHbIE YHCa, Au(PepeHInaIbH0e UCUUCIICHHE, HHTETPaJIbHOE CUUCIIeHHE (YHKIUH OQHOW U MHOTHX
MIepEeMEHHBIX, TEOPHS PSAI0B, TEOPHST OOBIKHOBEHHBIX

3.14

nuddepeHnanbHbIX ypaBHeHUH U Au HepeHInaIbHbIX YPABHEHHUN C YACTHBIMU NMPOU3BOIHBIMH BTOPOTO

3.1.5

Topsaka, TCopus BepOHTHOCTEﬁ U MaT€MaTHYCCKasd CTATUCTHUKA.

3.2

YMeThb:

321

B [ICPCUYUCIICHHBIX pa3ciax MaTECMaTUKU MIPUMEHATHL N3BECTHBIC (1)0pMyJ'II)I, peaTh TUIOBLIC DJIEMEHTAPHBIC 3aJa4U,
IIPUMECHATH OCHOBHBIC 3JIECMCHTAPHBIC METOJBI X PEHICHUA, BUACTDH IIPAKTUYCCKH BaXXHBIC CMBICJIBI TCOMETPHUICCKUC,
(bI/ISI/I‘ICCKI/IC, aﬂreraH‘JeCKHe, B TUIIOBBIX MPAKTUYCCKHUX 3aJa4ax pacrio3HaBaTh IPUMEHUMOCTD A3bIKa MATECMAaTUKH

JUI OIIMCAaHUA 3a1a4 U paclo3HaBaTh NOAXOOAIINE MATEMATUYCCKHUEC METOABI IJI PEIICHUA BO3SHUKAIOIIUX 3a1a4.

3.3|Baanern:

3.3.1|HaBbIKH [TOJIb30BAHUS 0a3UCHBIMU TOHATHIMH K METOJaMM PCHICHUS JICMCHTAPHBIX 3a/1a4 B IICPCUNCICHHBIX pasaciax
MaTEeMaTUKH, HaBbIKaMM CIICIIMaJIbHBIX BBIUUCIICHUH U JIOTHYECKHX paccy}lcz[eﬂnﬁ, ornepupys 0a3MCHBIMH TOHATHIMU

13 3TUX pa3saciIoB MaTCMaTHUKH.

4. ObFBEM JJUCIIMITJIMHBI (MOAY JI5I)

O6uwasn TpyaoemMKocTb

93ET

Yacos o yueOHOMY Iu1any : 324 Buner konTponst B cemecTpax:
B TOM YHUCIIE :

aynutopHsbie 3aHaTus : 108 9K3aMeHsbI 2, 1
camocTosTeNnbHas padora @ 151,8

YacoB Ha KOHTPOJIb : 45
KOHTakTHas pabora: 127,2

UKP: 19,2
5. CTPYKTYPA U COAEP)KAHUE JTUCHOUIIJIMHBI (MOIY JIST)
Kon HaumenoBanue pa3iesioB U TeM /BUjA 3aHATHUSI/ Cemectp | YacoB Jlutepatypa
3aHATHS /[ Kvpc
Pa3nen 1. AnaianTudeckasi reoMmeTpust
1.1 VYpaBHeHus psAMOi Ha TtockocTH /JIex/ 1 2 JI1.1
21032
1.2 Kpussie Broporo nopsiaka /JIex/ 1 8 JI1.1J11.3
31
1.3 AHanuTHuYeCcKast reoMeTpHs B mpoctpaHcTse /JIex/ 2 2 JI1.1
€)!
1.4 DJeMeHTHI BEKTOPHOH anreopsr /JIex/ 2 2 J1.1
31
15 3amaqn 0 IPSMBIX Ha MIOCKOCTH 1 2 JI1.1
€
/Mp/
1.6 Kpussie Broporo nopsizaka 1 4 JI1.1
€
Mp/
1.7 3aga4n O IIOCKOCTSIX M NPSAMBIX B ipocTpancTse /I1p/ 2 2 JIL.1J11.2
31
1.8 DeMEeHThI BEKTOPHOU alreOphl 2 1 JI1.1
Mp/ 21

© ®I'bOY BO «Henl 'V»
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MHMNHOBPHAYKU POCCUN
denepanbHOE rocyJapcTBEHHOE OI0/DKETHOE 00pa3oBaTeIbHOe
YUpEXIECHHUE BBICIIETO 00pa3oBaHUs

«UensOunckuit rocynapcrsenHsiil yausepeurer» (PI'bOY BO «Henl'Y»)

Pabouas nporpammMa TucuuIunHbI "MaTeMaTuka" 1o HampaBiIeHUIO MOAroTOBKY (cnennansHoct) 04.03.01 "Xumus"

HanpaBJIeHHOCTH (Mpoduiro) AHanUTHYeCKas XUMH U xumudeckas skcneptuza @I'BOY BO «Henl'Vy» cTp- 3
1.9 YpaBuenus npsamoii /Cp/ 1 5 J1.1
31
1.10 |Kpussle BToporo nopsxa /Cp/ 1 12 J1.1
31
1.11 [3agaum o npsiMbIx Ha TIockocth /Cp/ 1 8 J1.1
€]
1.12 |Ananuruyeckas reoMeTpus B mpoctpancTse /Cp/ 2 4 J1.1
€
1.13 |3nements! BekTopHO#t anredpsr  /Cp/ 2 4 J1.1
€]
1.14 |3agauu o NpsIMBIX U IUIOCKOCTSIX B IpocTpaHcTse /Cp/ 2 4 J1.1
€
Pa3znen 2. OcHOBBI JIMHeliHOM aJredpbl
2.1 Martpuiibl ¥ BX IPUMEHEHHE 2 1 J1.1
/J1ex/ €]
2.2 CucreMbl THHEHHBIX YpaBHEHHH 2 1 J1.1
/JTex/ 31
2.3 Komrmtexcuble uncia 2 2 J1.1
/J1ex/ €]
24 Martpuus! u onpeaenuTeny 2 1 J1.1
31
Mp/
2.5 Komrmtexcubie uncia 2 1 J1.1
Mp/ €]
2.6 Marpunp! u ux npumeHenue /Cp/ 2 2 J1.1
31
2.7 CucreMsl JTHHEHHBIX ypaBHeHH /Cp/ 2 2 J1.1
€)!
2.8 Kommnnekcusie uucna /Cp/ 2 2 J1.1
31
2.9 Martpuusl u onpenenurenn /Cp/ 2 2 J.1
€)!
Pazgen 3. MaTtemaTnyeckuii aHaau3
3.1 Iounstue pynkyn 1 2 J1.1
/JTex/ 31
3.2 1 6 J1.1
IIpenensr 91
/J1ex/
3.3 TIpousBoubie u aAuddepeHraTb 1 8 J.1
/JTex/ 31
34 MuTerpanst 1 10 J.1
/J1ex/ €)!
3.5 2 4 J1.1
DYHKIIUM MHOTHX TTEPEMEHHBIX €
/JTex/
3.6 2 2 J1.1
Psinpr /Jlex/ €
3.7 MuTerpainsl 1o 001acTsIM U KPUBBIM 2 5 J1.1
/JTex/ 31
3.8 TIpenernsr 1 4 JI1.1
Mp/ 91
3.9 IIpousBonHsie 1 1 JI1.1
Mp/ 21
3.10 |HeompeaeneHHbIC HHTETPAJIBI 1 4 J.1
Mp/ 91
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MUHOBPHAVYKH POCCUUA

DenepanbHOE rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
YUpEXIECHHUE BBICIIETO 00pa3oBaHUs

«UensOunckuit rocynapcrsenHsiil yausepeurer» (PI'bOY BO «Henl'Y»)

Pabouas nporpamma mucuuIuinHbI "MaTeMaTuka" 1o HampapieHUIo NoArotoBku (crnenuansHocta) 04.03.01 "Xumus"

HanpaBJIeHHOCTH (Mpoduiro) AHanUTHYeCKas XUMH U xumudeckas skcneptuza @I'BOY BO «Henl'Vy» ctp. 6
3.11 |OmnpexnencHHBIC HHTETPAIBI 1 3 J1.1
Mp/ 31
3.12 |YacTHBIC IPOU3BOAHEIC 2 1 J1.1
Mp/ 31
3.13  |Paam 2 2 J1.1
Mp/ €]
3.14 |Kparssle nnTerpaisl. KpuBonuHEHHbIC HHTETPAIBL. 2 2 J1.1
Mp/ €
3.15 |[ousarue pyukuuu /Cp/ 1 7 J1.1
€]
3.16  |IIpenens: /Cp/ 1 16 J1.1
€
3.17  |lpouseoausie u nuddepenumans /Cp/ 1 11 J1.1
€]
3.18 |Unrerpanst /Cp/ 1 3,4 JI1.1
€]
3.19 |Oysxuuu MHOrux nepemeHunix /Cp/ 2 10 J1.1
31
3.20 |Yactusie npousBoansie /Cp/ 2 10 J1.1
€]
3.21 |Hurerpansl no obnactsam u kpusbM /Cp/ 2 10 J1.1
31
3.22  |Pams1 /Cp/ 2 10 J1.1
€)!
Paznen 4. ludgdepennmnanbabie ypaBHeHUsI
4.1 JudepeHnyanbHble ypaBHEHUS IEpBOro nopska /JIex/ 2 3 J1.1
31
4.2 JudepenuanbHblie YpaBHEHHS BTOPOTO MOPSIKA 2 2 J.1
/JTex/ €)!
4.3 2 1 J1.1
[punoxenus auddepeHHanbHBIX ypaBHEHUH o1
/Jlex/
4.4 Huddepenmansuble ypasHeHus /IIp/ 2 4 J1.1
€)!
4.5 Juddepenumanbupie ypaBHeHuUs iepBoro nopsaka /Cp/ 2 10 J1.1
31
4.6 Huddepenimansapie ypaBHeHUs BTOporo mopsiaka /Cp/ 2 11 J.1
€)!
4.7 IMpunoxenus auddepeHnuansHbX ypasHenud  /Cp/ 2 2 J1.1
31
Pasnen 5. Teopusi BeposiTHOCTEH 1 MaTeMaTHYeCKasl CTATHCTHKA
5.1 OCHOBBI TeOpUH BeposiTHOCTEH /JIek/ 2 6 J1.2
31
5.2 OCHOBBI TEOPUH CITy4alHBIX BennuuH /JIek/ 2 3 J1.2
€
5.3 MareMaTudecKkue METOAbl CTATUCTUKU 2 2 JI1.2
/JTex/ 31
5.4 Teopust BeposiTHOCTEH /TIp/ 2 2 J1.2
€
55 Cunyyqaiinble Bennaunsbl /I1p/ 2 1 J1.2
31
5.6 MaremaTuyeckas CTaTUCTHKA 2 1 J1.2
Mp/ €]
5.7 Teopust BeposTHOcTel /Cp/ 2 2 J1.2
€

© ®I'bOY BO «Yenl 'Yy




MIMHOBPHAYKU POCCUN
\)} DenepanbHOE roCyJapcTBEHHOE OI0/KETHOE 00pa3oBaTeIbHOE
@ YUPEXACHUE BbICIIETO 00pa3oBaHuUs

«Yenabunckuii rocynapctseHHbii yHusepcuret» (PI'bOY BO «Henl'Vy»)

Pabouas mporpamma qucuuIuinHbI "MaTeMaTka" 1o HampaBieHU 0 NOATOTOBKHY (cnennansHocT) 04.03.01 "Xumus"

HanpaBJIeHHOCTH (Mpoduiro) AHanUTHYeCKas XUMH U xumudeckas skcneptuza @I'BOY BO «Henl'Vy» ctp. 7
5.8 Cuayuaiinble Benuuunbsl  /Cp/ 2 2 J1.2
31
59 Marematudeckas ctatuctuka /Cp/ 2 2,4 J1.2
31
Pa3znen 6. Dx3amen
6.1 Ok3aMeH /OK3ameH/ 1 18 J1.1
31
6.2 Ok3aMeH /Ox3amen/ 2 27 J1.1J11.2
€]
Pa3nen 7. Unas koHTaKkTHasi padoTa
7.1 WupuBuayanbHble KOHCYIbTAIMU, TEKYIHH KOHTpob /MKP/ 2 9,6
7.2 /UKP/ 1 9,6

6. POHJ1 OHEHOYHBIX CPEJICTB

6.1. IlepeyeHb BUIOB OLICHOYHBIX CPEACTB

KOHTpOHLHLIe 3alaHUs HAa IIPAKTUYCCKUX 3aHATUAX.
KOHTpOJ’ILHOG 3alaHNE€ B KOHIE CEMECTpa JIA IMOJYUYCHHUA 3a9€Ta.

BOHpOCBI 1 3aJ1a41 Ha 5K3aMCHC, KOTOpLIﬁ IIPOBOAUTCS TIMCBbMEHHO.

6.2. TunoBbIe KOHTPOJIbHBbIC 3aJaHUA U UHbIC MaTepHUAJIbI I TeKyII_leﬁ aTrrecranuu

ITpumeps! 3a1a4 A1 KOHTPOJIBHBIX paboT B 1 cemecTpe
1. Haiitu uinny Beicots! AD B Tpeyronsauke ABC, rne A(-4,1), B

(-2,-3), C(5,2).
2. UccnenoBate dynkuuto  f(X)=x"3/(2-X) u mocTpouts ee

rpadux.
3. Haiitu paccrosinue Mexay Gpokycamu H JeHCTBUTENBHYIO TTOIyOCh

THTIEpOOIIBI, Y KOTOPOI SKCIEHTPUCHUTET 1,5 1 MHHMas MOIyoch paBHa 5.
4. HaiiTu TOuKy nepecedeHust mpsAMbIX Y=5X-3, 7X-3y+4=0,

Ucronb3ys npasuio Kpamepa.
5. Haitru Tpetsio ipousBoanyio ¢pyrkumu f(X)=x/sin(x).

IMpumeps! 3a1a4 A1 KOHTPOJIBHBIX paboT BO 2 ceMecTpe

1. Haiitu Touku sxcTpemyma ¢yukuun  f(X,y)=3xy-y"2+2
2. Haiitn miomans Tpeyronsauka ¢ Bepimunamu (-2,4,0), (5,-

3,2), (1,2,-3).
3. Haiitu nepBble Tpu wieHa psia Teitnopa dyskuun f(X)=x"3/(2-

X) B Touke 1.
4. BeraucauTh ABOHHON nHTerpan ot Gynkunu  f(X,y)=3xy-y"2+2

1o obmactu  2X+5y<7, y>X-5, y<3x+4.
5. BolUucTUTh KPUBONMHEHHBIA UHTETPAT 2-TO POAA OT BEIPAKEHISI

(3x-y"3)dx+(3xy-y*4)dy Bnoms mytu AB, A(-2,3), B(4,-1).

6. Peruts nuddepennmansioe ypasHenue Y'+y'-2y=6x"2.
7. B ypHe 5 GenbIx, 3 KpacHbIX U 7 CHHUX IapoB. BerHynu 3
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Hayran. KakoBa BEPOATHOCTD, YTO BBIHYTHIC HIaPbl pa3HbIX IBETOB ?

Opnoro usera ?
8. BeposITHOCTH yCcTIenTHOTO OTBITa C UCMOIB30BAaHUEM BelecTBa A

paBHa 0,4, a c ucronp3oBanueM BemecTBa b — 0,7. Kakosa
BEPOSITHOCTDH YCHEIIHOTO OMBITA, €CIIH C BEpOsITHOCTHIO 0,8

HCTIOJIb30BAJIOCH BEIIECTBO A, U ¢ BeposiTHOCTHIO 0,2 — BemiecTBo b ?
9. B ycnoBmsx mpensiryiiei 3agaqu H3BECTHO, YTO OIBIT

OKOHYHJICA HCyII&'-IEﬁ. Kaxkosa BEPOATHOCTH, YTO UCIIOJIB30BAJIOCH

BEIIECTBO A, U KAKOBa BEPOSITHOCTH, YTO MCIOJIH30BAIOCH BEIIECTBO b ?
10. BeposATHOCTP yCIIENTHOHN peakuy B JAHHOM SKCIIEPUMEHTE BCETO

0,001. Ecnu mpoBectH, skcniepument 2000 pas, To kakoBa
BEPOSATHOCTD, UTO peakiys OyaeT HabmoaaThes OuH pa3 ? 1Ba pasza ?

XOTs1 OBl OJIMH pa3 ?
11. BeposarHocTs ycnexa B onbITe paBHa 0,45. CKONBKO HY>KHO

3aITAaHUPOBATH TOBTOPOB OIIBITOB, YTOOBI C BEPOSTHOCTHIO 90 MPOLIEHTOB

onounarna o asanes 70 venoriray anyyran 9

6.3. TunoBble KOHTPOJIbHbIE BONPOCHI U 3aaHUS ISl POMEKYTOYHOM aTTecTAllNU

Bormpocs! k 3k3ameHy B 1 cemectpe.

1. OmpeneneHus MPIMOTO IPOU3BEICHUSI MHOXKECTB, COOTBETCTBUS, (PYHKIIHHL.

2. Tlonsatusa xoMno3uuuu GyHKIUMH, CI0XKHOHN GyHKINY, oOpaTHOH (yHKIMK. Haxoxnenue oOpaTHON GyHKIUM Ha s3bIKe GOpMyIl U
rpadHUueCKH.

IMonstue orpannyenus Gynxuuu. OOpaTHbIC JIEMEHTApHbIE (YHKIUH.

Bunpl ypaBHEHUH NPSIMBIX Ha IUIOCKOCTH. YTOJI MEXIY NPSIMBIMU. PaccTosiHUE OT TOUKH 10 IPSAMOM.

Omnpenenenue OKpY>KHOCTU. BBIBOZ ypaBHEHUSI OKPYKHOCTH.

Omnpenernenue 3JUIUICa. BBIBOJ KAHOHUYECKOTO YpaBHEHMS 3IUIUIICA.

CBOICTBO JUPEKTPUCHI JIuIUIIca. BeIBoJ ypaBHeHHs KacaTeabHOU. ONTHYECKOE CBOMCTBO 3JLIUIICA.

Omnpenenenue runepOoisl. BeIBO KAHOHUYECKOTO YpaBHEHUSI THIIEPOOIIbL.

9. CpoiicTBO TUPEKTpUCH rUNepOoIIbl. BbIBOM ypaBHEeHHs KacaTeabHOH. ONTUYECKOE CBOMCTBO TUIEPOOIIBL.

10. Omnpenenenune napabosnbl. BeIBOJ KAHOHHYECKOTO ypaBHEHHUS napabosbl. ONTHYeCcKoe CBOMCTBO Mapadoib.

11. TlomsTHe 0 KPUBBIX BTOpOTO mopsaka. Kiraccupuxarms KpiHBEIX BTOPOTO IOPSIIKA.

12. Ompenenenue npeaena GyHKIUN Ha S3bIKE “DICUIOH-AebTa” . [IpuMephbl BEIYUCICHUS [IPEAEIOB [0 ONPEISNICHUIO.

13. Tlonsarue OeckoHedHO Majoil. CBOHCTBA OECKOHEUHO MaJIbIX.

14. Tlpenen cymmsbl pyHKIMH. JloKa3aTeIbCTBO.

15. Tlpenen npousBeneHus GyHKMi. J0oKka3aTeIbCTBO.

16. CoiicTBa npeaesos.

17. Tlepsslii 3ameuaTenbHbIi npeaen. O6ocHOBaHuUE.

18. Bropoii 3ameuaTensHbIN IPeae U ONpeeIeHre YHuca €.

19. TloHATHS OKPECTHOCTH YKCIIAa U OKPECTHOCTH OeckoHeuHocTH. OmpesieneHue mpeaena Ha si3bike okpectHocteil. IIpenen
MIOCJIeIOBATEIbHOCTH.

20. IlonsATtue paclIMPEHHON CUCTEMBI ACHCTBUTENBHBIX YUCET U apupMeTUKU B Hell. [ToHATHS HeonpeaeneHHOCTEl IPU BBIYUCIEHUH
IIPE/ICJIOB ¥ YCTPAHEHHS HEONPEIETIeHHOCTEH.

21. Tlonsarue ogHOCTOPOHHETO Npenena. IIpumepsl.

22. Tlonarue HENPEPHIBHOCTH (YHKIUH U CBOWCTBA HENPEPBIBHBIX (DYHKIIUH.

23. Tlonsarue Touku pa3pbiBa. Kitaccudukanus Touek paspbisa.

24. Ompenenenus Npou3BoaHoN u aAuddepeHnrpyeMoct GyHKInH. IIpuMeps! BHIYUCICHUS IPOU3BOIHBIX 110 OIIPEAEIICHHUIO.

PNk W
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25. Teomerpuueckuil 1 pU3NUECKUN CMBICIIBI IPOU3BOAHOM.

26. BoiBog GpopMyn Ui IPOU3BOAHBIX QYHKIIHIA CTETICHHAS, CHHYC, KOCHHYC.

27. BsiBOJ (hOpMyI IPOU3BOIHASL CyMMBI (PYHKIUI U IPOU3BOAHAS IPOU3BEACHUS (PYHKIUIL.

28. BoiBoa GpopMyIbl IPOU3BOAHAS YAaCTHOTO (YHKIUH. BeiBoa (hopMyt MpOU3BO/IHAS TAHTCHCA M IPOM3BOHAS KOTAHTEHCA.

29. BsbIBOJ (hOpMYII IPOU3BOIHAS CIIOKHOM QyHKIIUM U Ipou3BOIHAs 00paTHOH GyHKIMU. BbiBoA GopMyI NpOoU3BOJHBIX apKCHHYCA,

apKKOCHHYCa, apKTaHI€HCA U apKKOTAHTeHCa.
30. BeiBog opmyn pou3BogHAs oraprumMa U IPOU3BO/IHAS MTOKa3aTeIbHON (YHKIIUH.

31. IIpousBoaHble BeicmuX nopsaakos. @opmyna Teltnopa.

32. BmBog npasuio Jlonurans. [Ipumeps! npumMeHeHHs.

33. HaxoxaeHue Toyek 3KkcTpeMyMa (QYHKIMU YePe3 UCCIEOBAHUE €€ IPOU3BOIHBIX.

34. HaxoaeHHe MPOMEKYTKOB BBITYKIOCTA H BOTHYTOCTH (DYHKIIHMH.

35. Ilonstue muddepenuunana pynkiuu. I'eomerpudeckuii cMpicn auddepennuana. Croiicrsa nuddepenuuanos. CBoicTBO
HE3aBUCHMOCTH 3Ha4eHuUs nuddepeHnana ot Bbioopa apryMeHTa.

36. Ilonsatue nepBooOpasHoil. CBONCTBA IEPBOOOPA3HBIX.

37. TlousaTHe HeompeaAeIeHHOr0 HHTerpaa. Tabnuia HeonpeaeieHHbIX HHTETPAJIOB.

38. CsaoiicTBa HeonpeaeIeHHbIX HHTETPAJIOB.

39. Meroapl BRIYHCICHISI HEOTIPEeIEHHBIX HHTETPAJIOB.

40. BsIBOJ (hOpMYIIBI HHTETPUPOBAHUS 110 4acTAM. [IpuMepsl NpUMEHEHUsL.

41. HuTerpupoBaHHe TPUTOHOMETPUIECKIX BBIPAKECHUH.

42. HHTerpupoBaHUE palliOHATIbHBIX (HYHKIUI.

43. TlonsaTne onpeneneHHOTO HHTErpaja. ['eoMeTpuIecKuii CMBICI ONPeIeIeHHOTO HHTEerpaa.
44. ®opmyna Herorona-JIeiiOHUIA U ee BBIBOI.

45. CBoiicTBa OIpeeIeHHOTO HHTErpaa.

46. Tlpou3BoaHAas ONpPEIEIEHHOIO HHTETpalla [0 IEPEMEHHOMY BEpXHEMY Npeeny.

47. HecoOCTBEHHBIC HHTETPAJIBL.

48. TlpunoxxeHus OIPENeICHHOr0 HHTErpajia K reOMETPUUCCKUM 3a1adaM.

49. TlpunoxeHus onpeeIeHHOro HHTerpaja K 3a1adam 1o (Gpusuke.

Bormpocsr k sk3ameny Bo 2 cemecTpe.

1. TloHSATHE KOMIUIEKCHOTO YHCIIA. ApI/I(bMeTI/IKa KOMIIJICKCHBIX YHCECIIL.

2. TpuronoMmerpuyeckas U SKCIOHEHIIMAIbHAs PopMa KOMIUICKCHBIX yncell. CTeNeH! U KOPHU OT KOMIUIEKCHBIX yncesl. OCHOBHas

TeopeMma ajnreopsl.

IMonstue matpuisl. Apudmerrka Matpuil. CBoOHCTBa MaTpHLl. 3aluCh CUCTEMBI JIMHEIHBIX yPaBHEHUI B MAaTPUYHOM BUJIE.
Omnpenenurens matpunsl. [IpaBuno Kpamepa.

Ioustue o6paTHON MaTpuLel. PopMya I HAXOXKAECHUS 0OPaTHON MaTPHIIBL.

Merop I'aycca.

YpaBHEHHUsI IIIOCKOCTEN B MPOCTpPAHCTBE. YTOJ MEXY MIOCKOCTSIMH. PaccTosiHIE OT TOYKHU A0 IUIOCKOCTH.

VpaBHeHuUs IPAMOH B IPOCTPAHCTBE. YTOI MEXIY MPSAMBIMU, MEXIY IPSMOH U MIOCKOCTBIO B IPOCTPAHCTBE.

9. IloBepxHOCTH BTOpOro Mopsiika B pocTpaHcTBe. HazBanus, KaHOHUYECKHE YpaBHEHUS, CBOMCTBA.

10. Ilonsartue cBOOOIHBIX BEKTOPOB. JleiicTBUSA C BEKTOpaMU U UX cBOMCTBA. [I0HATHS 3aBUCHMOrO U HE3aBUCUMOI'O MHOKECTBA
BeKTOpoB. [ToHsATHE Oa3yca U pa3MEPHOCTH MPOCTPAHCTBA BEKTOPOB.

11. CkanspHOE MPOU3BEACHNE U €TO CBONCTBA.

12. TlonsArtue mpaBoil Tpoilku BEKTOPOB. BEkTOpHOE MPOU3BEIEHHUE U €I0 CBOICTBA.

13. TloHATHE CMEIIAHHOIO IIPOM3BEACHUS U €r0 CBOICTBA.

14. CnocoOsl HarIsTHOTO NPEICTaBICHUS (PYHKIUY ABYX NTEPEMEHHBIX.

e A

15. duddepeHunpyeMocTs GyHKINH HECKOIBKHX MEPEMEHHBIX, Auddepeniman. OnpeneeHne YacTHOW POU3BOJHOM. [ paueHT.

16. Tlonsatue mpousBoaHOM Mo HampasieHuto. opMyna MPOM3BOAHON MO HAPABICHUIO.
17. YacTHbIe IPOU3BOAHBIC BEICIINX MOPSAKOB. He3aBUCHMOCTD YaCTHOHM MPOHM3BOIHOI OT mopsinka nuddepeHnupoBaHuii.

18. Tonsarue nonnoro quddepenmana. [IpusHak nmomHoro nuddepennnana. [Toustie neproodpasHoii oT noHoro aAuddepeHimana

U €€ HaXOXJICHUE.
19. Tlonarue KpuTH4ecKOH Touky. HaxosxaeHne SKCTpeMyMoOB (DYHKIHNH JBYX IEPEMEHHBIX.
20. BsIBOJ hopMya METOIa HAUMEHBIINX KBAIPATOB.

21. Ilonsarue uncioBoro psaa. OnpeneneHne CXOAUMOCTH psa.

22. Tlpu3HaKku CXOIUMOCTH PAOB HeoOXoauMblii, Jlanambepa, Koy, uHTerpanbHolil.

23. VYcnoBHas CXOIUMOCTb U MIPU3HAK AOes CXOAUMOCTH PsIIOB.
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24. TapMOHMYECKHI psil U JOKA3aTEILCTBO €r0 PACXOJUMOCTH.

25. @yukunonHaneHbIE psiabl. CTeneHHbie psiapl. Pagmyc cxoauMocTH.

26. Psn Teitnopa.

27. Psasl MaknopeHa OCHOBHBIX JIEMEHTAPHBIX ()YHKIIHH.

28. Panst @ypbe. GopMyinsl A1 HaxoxaeHUs ko3¢ dunueHToB psaaa Oypee.

29. Tlonsarue nBoiHOro unrerpana. IloHsTue noBTOpHOro UHTerpana. IlpuMepsl BEIYUCICHUS BOMHOTO HHTETpalla Yepes3
MTOBTOPHBI UHTETPAJL.

30. JIBoitHOli MHTeTrpall B HONAPHBIX KoopauHatax. MHTerpan Ditnepa-Ilyaccona.

31. KpuBonuHe#HbIe KOOPIUHATHI Ha IUIOCKOCTH. SIkoOuaH. 3aMeHa EPEMEHHBIX B IBOWHOM HHTETpaje.

32. TlonsaTue kpaTtHOTrO HMHTErpaja. [IpuMepsl BEIYMCICHUS KPATHBIX HHTETPAJIOB

33. KpuBonuHeiHbIe KOOPIUHATHI B IpocTpaHcTBe. Cdheprueckre v MUITHHIPUICCKUE KOOPAHMHATHI. SIkoOHaH. 3aMeHa IepeMeHHBIX
B KpaTHOM HHTerpaie. IIpumMepsl.

34. TlousTHe KPUBOJIMHEHHOTO HHTETpasia 1-ro poja mo KpuBOH B INIOCKOCTH | MpocTpaHcTBe. [Ipumepsr.

35. TloHsATHE KPUBOJMHEHHOrO UHTErpaia 2-ro poja 10 KPUBOH B INIOCKOCTH U NpocTpaHcTBe. [IpuMepsl.

36. IlousaTus monHoro quddepeHnaia u moTeHIuaIbHo i GpyHkiu. Ciiydan He3aBUCHMOCTH UHTETPaIa [0 KPUBOH OT BUa KPUBOM.
37. IlonsaTtue unterpana 1-ro u 2-ro poja o NOBEPXHOCTH.

38. TloHATHS TUBEPTeHINH, POTOPa, HUPKYIALNH. Kiaccmyecknue HHTErpanbHble (POPMYJIbI, HCTIONB3YIOIIHE STH MOHSTHS.

39. onstue o quddepenmansHOM ypaBHeHuH (1.y.). [Topsinok a.y. Pemenus a.y. o6iuee u yacTHoe. 3agaya Komm. [Ipumepsr.
40. Teomerpuueckuii cMbIch 1.y. 1-ro nopsiaka. Metox Diinepa.

41. Metopn pa3neneHus IepeMeHHBIX.

42. Jluneiinele 1.y. 1 mopsiaKa U UX peIICHUE.

43. Opnoponnsle 1. y. 1 mopsaka U UX pelIeHue.

44. J1.y. 1 nopsiaka B nudepeHnuanbHoi GopMe U X peleHue.

45. JluneiiHple 1.y. 2 MOpsAAKA C TOCTOSHHBIMU KO3 (HUIIMEHTAMH U UX PELICHUE.

46. JIuneiinple 1.y. 2 MOpsAAKa C OCTOSHHBIMU KO (GUIIMEHTaMU M CHIELUAIBHON NPAaBON YaCThIO U METOJIbI MX PEIICHHS.

47. Tlonsitue 00 3IIEMEHTApHBIX UCXO0IaX M O CIy4aiHBIX COOBITHAX OOIIETo BU/IA.
48. Knaccudeckas BEpOSTHOCTb U (popMyiia KJIaCCHYECKON BEPOSTHOCTH.

49. Teomerpuueckas BEpOSTHOCTb U (hopMyia KIaCCHIECKON BEPOSTHOCTH.
50. Aunrebpa coObITHIA.

51. BeposTHOCTB CyMMBI coOBbITHI. HecoBMeCTHBIE COOBITHSI.

52. TloHsATHE YCIOBHOW BEPOSITHOCTH.

53. BeposTHOCTb Ipou3BeeHUs COOBITHI. HezaBucHMBbIe COOBITHS.

54. TlonHas rpynma cOOBITHIA.

55. ®opmyna noJHONW BEPOSATHOCTH.

56. ®opwmymna baiieca.

57. ®opMmyibl KOMOMHATOPUKU U UX BBIBOA.

58. ®opmyna bepuymm.

59. ®opwmyna Ilyaccona.

60. ®opmyna CtupnuHra.

61. JlokanbHas opmyna Jlamnaca.

62. HurerpansHas Gopmysa Jlamnaca.

63. IlonsaTue ciayuaiiHON BeIMYMHBI JUCKPETHOH U HenpepbIBHON. Tabnuia pacnpeneneHus U QyHKIMS paclpeaeIeHus.
64. XapakTepHuCTUKU AUCKPETHOW CIyJIaifHON BEIINIHHEI.

65. CpoiicTBa MaTEMAaTUYECKOTO OXKUIAHUSA U JUCTIEPCUU.

66. XapaKTepUCTUKU HENPEPHIBHOMN CIy4aiiHON BETUUMHBI.

67. JlBymepHoe pacnpezeneHue. [leiicTBus HaJ caydyailHBIMU BEIUIUHAMH.
68. KoaddunueHTs KOppesium.

69. PaBHOMEpHOE paclipeneneHue.

70. HopmanbHoe pacrpezeneHue.

71. IlpaBuno Tpex curm.

72. TloHsATHE BBIOOPKH U T€HEPAIbHONH COBOKYITHOCTH.

73. ®opmyibl BEIOOPOUHBIX XapaKTEPUCTHUK.

74. TloHATHS NOBEpUTENBHBII MHTEPBAI M HAJAEKHOCTb.
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75. VYpaBHeHue perpeccuu. HaxoxeHnue K03 QUIHEHTOB PErpeCcCHH.
76. TlomsTue craTucTrdeckoi rumotessl. [IpoBepka rumores.

ITpumepsl 3a1a4 A1 KOHTPOJIbHOU pabOTHI K 3a4eTy B 1 cemecTpe

1. Haiitu mmny Beicotst AD B Tpeyromsanke ABC, roe A(-4,1), B(-2,-3), C(5,2).

2. Uccnenoars dyrkuuto  f(X)=x"3/(2-X) u moctpouts ee rpadux.

3. Haiitu paccrosinue Mexay GpokycaMu 1 ICHCTBUTENBLHYIO TIOJIYOCh TUIIEPOOIIBI, Y KOTOPOW 3KCUEHTPUCUTET 1,5 M MHUMAs TOJIyOCh
paBHa 5.

4. Haiitu Tpethio mpousBoanyro ¢pyrkimu f(X)=x/sin(x).

5. Haiiti HeonpeeeH bl HHTErpai ot (Sin X+1)/(cos x)?

6. Qurypa orpaHuueHa KpuBbIMU Y*=4X, X*>=4y. HaliTu ee miomans.

[Tpumeps! 3a1a4 17151 KOHTPOJIBHON pabOTHI K 3a4eTy BO 2 ceMecTpe

1. Haiitu Touku sxctpemyma ¢yakmmn  f(X,y)=3xy-y2+2

2. Haiitn miomans TpeyronsHuka ¢ Bepmunamu (-2,4,0), (5,-3,2), (1,2,-3).

3. Haitru mepBrie Tpu wiena psga Teimopa gyukium f(X)=x"3/(2-X) B Touke 1.

4. BpruucauTh qBOIHON HHTEerpan oT GyHkimu  f(X,y)=3Xy-y*2+2 mo obmactu 2x+5y<7, y>X-5, y<3x+4.

5. BBIUHCINTS KPUBOIMHEWHBIN HHTETpal 2-T0 poaa oT Beipaxkenus  (3X-y"3)dx+(3xy-y*)dy smoms mytu  AB, A(-2,3), B
(4,-1).

6. Peuth nuddepenimaibHoe ypaBHeHHEe  Y'+Y'-2y=6X"2.

7. B ypHe 5 Genbix, 3 KpacHbIX ¥ 7 cMHUX mapoB. BeiHynu 3 Hayran. KakoBa BEpOsITHOCTB, YTO BHIHYTHIC HIAPHI Pa3HBIX BETOB ?
Opuoro 1Bera ?

8. BeposITHOCTB YCIICIIHOTO OTIBITA C UCIOIb30BaHueM BemlecTBa A pasHa 0,4, a ¢ ucrons3oBanueM BemectBa b — 0,7. Kakosa
BEPOSITHOCTD YCIICIITHOTO OTIBITA, €CIH C BEpOsATHOCTHIO 0,8 MCTIOIBR30BaIOCh BEMECTBO A, 1 ¢ BepositHOcThI0 0,2 — BemecTBo b ?
9. B ycioBusX mpeaslayliei 3a1a4n U3BECTHO, YTO OIBIT OKOHYMIICS Heynauell. KakoBa BEpOSTHOCTbD, YTO UCIIOJIB30BAJIOCH
BEIIECTBO A, 1 KAKOBa BEPOSITHOCTb, UTO MCIIOIH30BaJIOCh BemecTBO b ?

10. BeposTHOCTB ycnemHOH peakiuu B JaHHOM dkcriepuMente Beero 0,001. Eciu npoecty, sxcnepumMent 2000 pas, To kakoBa
BEPOSATHOCTD, UTO peakiys OyaeT HabIoaaThes OMH pa3 ? 1Ba pasa ? XoTs Obl OfuH pa3 ?

11. BepostHocTs ycnexa B onbITe paBHa 0,45. CKOJNBKO HY>KHO 3aIllIaHUPOBATh IIOBTOPOB OIIBITOB, YTOOBI ¢ BEPOSTHOCTHIO 90
MPOLICHTOB POU30ILIO He MeHee 70 YCIeITHBIX OMBITOB ?

6.4. Kputepun oneHuBaHus

ITpu BBICTaBIEHNH 3aUeTa B KOHIIE CEMECTPA YUUTHIBAIOTCS PE3yIbTaThl TEKyIIel aTTecTallii. B ceMecTpe mpH ITOCTaHOBKE 3adeTa
CYMMHUpYIOTCS Oauibl TeKyliel arrectauu (MakcumyM 50, 1160 70 GaymuioB). 3aueT BEICTABIIETCS IPH KOJIUYECTBE OAIOB, HE
MeHbieM 40 1 55 COOTBETCTBEHHO.

Ha sx3ameHe sK3aMeHallMOHHbIEe OMIIETHI COAEpKaT JBa TEOPETHUECKUX BONIPOCA U TPHU 3a[adu. 3a KaxIblil BOIPOC U KXKIYIO 33/1a4y
Hauucistorest ot 0 1o 10 6ayo. Cymma - ot 0 1o 50 6ayioB. OlieHKa «OTIHYHOY» - PU KoJrdecTBe 0aiioB 41-50, «xopotioy - mpu
konnuecTBe 6ayuioB 31-40, «yZOBIETBOPUTENBHOY - IPU KoJduyecTBe O0amioB 21-30, «HEYAOBIETBOPUTEIBHOY - IPU CyMMe 0aJlyioB
0-20.

TekyIas arrecTaiys B CEMECTpe CKIIabIBaeTCs U3 OaJLIOB 3a rmocemiaeMocts (10 10 6a/utoB) U 3a KOHTPOJIbHBIE PaboThI (110 15 wmm 20
0aJUTOB B 3aBUCUMOCTH OT KOJIMUECTBA 33/1a4).

PerienHast 3aa4a OlleHUBAETCS 110 MATHOAIIBHOM MIKase. 5 0aJUIOB CTAaBUTCS, €CIIM PELICHHUE 3a]]aul BEPHOE, IPUBE/ICHBI
HE00X0IuMbIe (POPMYJIBI, U TIOKA3aHO, KAK CTPOUTCS PEIICHHE M0 3TUM GopmMyiam.4 Gaia CTaBUTCS, €CIIH ITPU BEPHOM OTBETE
HeoOXxoauMbIe (POPMyIIBI JTHIIb YIIOMSHYTHI, HO HE TOKa3aHO, KaK 10 HUM MOJTy4aeTcs pelieHue. 3 06aa - eClii eCTh BEpHLIH 0TBET 0e3
Kakux-1u00 0ObsICHEHUH. 2 Oania - eciu peleHue ecTh, Ho HeBepHoe. 1 6at - ecu ecTh MOMbITKa penreHus. 0 6ayuioB - eciu
pelIeHue mycToe.

KoHuTponbHas paboTa B 11e710M OIIEHUBAETCS KAk CyMMa OIIEHOK 110 BCEM 3ajJadaM B padoTe.

Tax ke B PUHIKIIE OLIEHUBAIOTCS BOMPOCHI U 33/1a4H, TpeiaraeMble Ha S9K3aMeHe, TOJIBKO HIKaa ucroyib3yercss  10- OannbpHas.

7. YYAEBHO-METOJAUYECKOE 1 TH®OPMAIIMOHHOE OBECHHEYEHHWE JUCIHUIIIMHBI (MOAYJIA)

7.1. Pexomenayemasi iuTepaTypa
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7.1.1. OcHoBHas JUTepaTypa
ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron| Pecypc
JI1.1 |Munopckuii B. I1. COOpHHUK 33j1a4 110 BBICIIICH MaTeMaTHKe: yueOHOe TTOCOOHe s Mockaa :
BTY30B WznarenbcTBO
dusnko-
MaTeMaTH4YeCKOH

nutepatypsl, 2010

JI1.2 |Bonoaun B. I'., Tanun [COOpHUK 3a/1a4 TI0 TEOPUH BEPOATHOCTEH, MATEMATHUCCKOM Cankr-IlerepOypr
M. IL, Juuep U. ., |cTaTHCTHKE U TeOpHHU CIydailHbIX QyHKIMH: yueOHOe mocobue [u np.]: JIans, 2013
Komapos JI. b.,

Crapo6un K. b.,
CpentHuKkoB A. A.

JI1.3 |bammakos M.H. MaremaTuKa: yueOHHK Mocksa : KnoPyc, 3BC
(https://book.ru/book/939220) 2021

7.2. Ilepeyens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTd ""UHTepHeT"

D1 [Hayunas snexrponHas 6udsimoreka eLIBRARY.RUy - paznen "XypHanbl oTkpeiTOro Aoctymna”
(https://elibrary.ru/projects/subscription/rus_titles_free.asp) na 01.10.2018 r. comepxut 60siee 6000 HayIHBIX KYPHATIOB
http://www.elibrary.ru

32 |CrnoBapb (UHAHCOBBIX U IOPHIMUECKMX TEPMUHOB - PECYPC OTKPBITOTO JOCTYIIA HEKOMMEPUYECKOM HHTEPHET-BEPCHU
CrpaBoYHO MpaBoBoii cuctembl «Koucynprantl Iiroc» http://www.consultant.ru/cons/cgi/online.cgi?
req=jt&div=LAW&rd=5DAB5860DA8BE7EE72B93BE1103F2B72&ts=3300296207031032538317532

7.3 Ilepeyenb nHGPpOPMANMOHHBIX TEXHOJIOTH A

7.3.1 IIporpaMmMHoe oGecrieyeHue

LibreOffice

7.3.2 IIpodeccnonaibubie 62361 JTAHHBIX U HHGOPMALHOHHO-CIIPABOYHbIE CHCTEMbI

1. Hayunas snextponnas 6ubmmoreka eLIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU : nayumas siekrpoHHas
6ubnmoTeka : caift. — Mocksa, 2000 — . — URL: https://elibrary.ru. — Pexxum moctyma: s 3apeructpup. noiab3osateneii. — Texer :
3JIEKTPOHHBIN.

2. CrpaBounuk «udopmuoy» (http://www.informio.ru/) TH®OPMMUO : 351eKTpOHHEBIH CIIPaBOYHUK [0OecHedeHne BCeX TUIIOB
00pa3oBaTeNbHBIX YUPEIKACHUH HOPMATHBHBIMH, METOANYECKUMH, HAYIHOIIPAKTHIeCKUMH MaTepranamu]. — URL:
http://www.informio.ru/. — Pesxxum moctyma: amst 3apeructpup. mons3osareneii Yenl'Y. — TeKCT : 2MeKTPOHHBIH.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOY JIST)

Jlnst ocymiecTBiIeHUs: 00pa30BaTENILHOTO MpolLecca Mo AUCIMIUIMHE «MaremaTukay Ha XxuMuieckoM (akynbsrere B Uenl Y
HCTIONB3YIOTCS CIEAYIOIINE ayAUTOPHH, paclioyiararoiiyecs Bo BTopom kopmyce Yenl'Y.

Jli1st IpoBeieHNs IEKIMOHHBIX 3aHATHH TI0 MATEMATHKE UCIIONB3YIOTCS TpU Oonbiue ayauropuu ¢ Homepamu 115, 218 n 321. Ounn
BMemaioT 10 90 4enoBek, YTo ¢ 3a11acoM IOKPHIBAeT HEOOXOJUMYI0 BMECTUMOCTD JUIs JIEKIUH Ha XUMUYECKOM (aKymIbTeTe.
JlekMOHHEIE ayTUTOPHH 000PYIOBAHBI IPOSKTOPAMH M BBIABHYKHBIMH YKpaHAMH, ITO3BOJITIOIIUMU IEMOHCTPHPOBATH SKPaH
KOMIIbIOTEPA.

Jlnst npoBeieHNsT IPAKTHYECKUX 3aHSATHH 110 MAaTEeMaTHKE UCTIONB3YIOTCS Kak OOJIbIINE JICKIMOHHBIE ayIMTOPHUH, TaK U HEOOJIbIINE
aynutopuu (Homepa: 212, 214, 215).

JInst caMOCTOATENBHON PaboTHI CTYACHTOB Ha XUMUYECKOM (DaKyIIbTeTe MpefHa3HaYeHa ayuTopus HoMmep 304 1 YnTaIbHBIH 3a1
Hay4HOH OuOnuoTeku Bo BTopoM Kopiyce Uenl Y. DTH ayaAuTOpPHUU OCHAILEHBI IEPCOHABHBIMU KOMIIBIOTEPAMH U MYJIbTHMEAUHHON
ammapatypoit. ObecrieueH JOCTYH CTYICHTOB K Pa3IMYHOI CIIpaBOYHOM JINTepaType, SHIUKIONEe UM, OHOIHOrpadhHIecKiuM 1
MIOJTHOTEKCTOBBIM 0a3aM JIaHHBIX, HH)OPMAIIMOHHBIM pecypcaM «IHTepHeT».

9. METOAUYECKHUE YKA3AHUSA JJIA OBYYAIOIIIUXCSA 11O OCBOEHHUIO JUCHUIIIMHBI (MOY JIS)

CTyaeHTy peKOMEHIyeTcsl BHUMATEeJIbHEee OTHECTHUCE K clienu(yKe yueOHOTo Mpoliecca B By3€ M0 CPAaBHEHUIO CO IIKOJIOM.
JlMcuuIuinHpl MaTeMaTHKa 3TO KacaeTcsl caMbIM HETOCPeICTBEHHBIM 00pa3oM. CyIiecTBEHHOE OTIMYUE COCTOUT B TOM, UTO B IIIKOJIE
AKIEHT ObUT HA MHOTOKPATHOE PEILICHNE THIIOBBIX 331a4, YPOKH ObLIH IO HECKOJIBKO Pa3 KaXKAylo HeJemro, JOMaIlHUE 3aJaHus
PETyIISIpHO MPOBEPSUIUCH yUuTeaeM. B By3e mpakTnieckue 3aHATHI HAMHOTO pexe, IPOBepKa JJOMAIIHUX TeTPajiell He IPeayCMOTpeHa,
Ha JIEKIUAX MHTEHCUBHO JaeTCsl HOBBII MaTepuai. OTo TpeOyeT OT CTyIeHTa HPOSBIATH 00JIbIe COOPAaHHOCTH U CAaMOJUCLUIUINHEL. B
YaCTHOCTH, PEKOMEHAYETCS SICHO pa3iniyaTh Ha3HAUYEHHE JIEKIUN 1
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MIPaKTUICCKUX 3aHATHI. I[J'I?[ HHUX CJICAYCT UCIIOJIb30BaTh pa3HbIC TETpaaH, YTOOBI “6epe>1<H0e” OTHOUIICHHE K €IMHCTBEHHON TeTpaan
HC BBI3BIBAJIO HCTIPABUJIBHOC OTHOIICHHUEC K MPAKTUYCCKUM 3aHATHUAM KaK K JOIIOJIHUTCIbHBIM JICKIIHUAM.

10. CHEIIMAJIBHBIE YCJIOBHUS OCBOEHUA JUCHUIIIMHBI OBYYAIONIUMUCSH C HHBAJIMJHOCTBIO 1
OI'PAHUYEHHBIMHA BO3MOXHOCTSAMMU 310POBbA

OcCBOCHUE TUCHUILIMHBI HHBAJIHIAMH U JIUIAMHU C OTPAHUYCHHBIMU BO3MOYKHOCTSIMU 3JI0POBBSI OCYLIECTBISIETCS C MCIIOIBb30BAHUEM
CHELHATIbHBIX TEXHUYECKHX CPEICTB M HMH(GOPMAIMOHHBIX TEXHOJOTHWH, MperoCTaBisieMbIX PecypCHBIM y4eOHO-METOANYECKHM
LEHTPOM M0 OOYYEHHIO WHBAIUIOB U JIMI[ C OIPAaHUYCHHBIMH BO3MOXHOCTSAMH 370poBbsi Yenl'Y mo 3ampocy oOydaromierocs
(MOOMIIBHBIE CIIEIMANbHBIE TEXHHYECKHE CPEACTBAa [UIS JIMI C HApYWICHWSMH 3pPEHUS M C HapyIICHHeM CIIyXa, aCCHUCTHUBHEIC
UH(OPMAIIOHHBIE TEXHOJIOTHH).

IMpn HeoOXommMocTH Ui OOYYAIOIIMXCS C HapyIICHHSMH 3pEHHS Ha padodynX MecTax IJIsl NPOBENCHUS NPAaKTUYECKHX HIH
JabOPaTOPHBIX 3aHATUI YCTaHABIMBACTCS CICIHAIBHOE MPOrpaMMHOE obOecredeHre (MporpaMma peueBOil HaBHTALUK, PEUYCBBIC
CHHTE3aTOPbI, DKPaHHBIE JIYIIBI).

B yueOHbIe aymuTopun 0o0OecreuyrBaeTCsi OECIPENATCTBEHHBIN TOCTYI Ul 00YYaOMIUXCs ¢ HMHBATUIHOCTBIO U C OTPAHUYCHHBIMH
BO3MOKHOCTSIMH 30POBbs. B Kak7oil aynuropuu, rie o0ydaroTcsl HHBaJHB! U JIMIA C OTPaHHIEHHBIMH BO3MOKHOCTSIMH 310POBBS,
MpeTyCMaTpUBAETCS] COOTBETCTBYIOLIEE KOJIUIECTBO MECT [UIsl OOYIAIOIINXCS ¢ YIETOM HapyIIEHHH UX 370POBBSI.

JI1st OCBOCHMST AUCIIMILTAHBI MHBAJMIAM U JIUI[AM C OTPAHUYEHHBIME BO3MOYKHOCTSIMH 37I0POBbS PETOCTABISIETCS JOCTYII K MIEYaTHHIM
HCTOYHUKAM, IMEIOMUMCS B HaydHoU O6ubimoTtexe Yenl'Y, ¢ MOMOMIBIO CTIENMATBHBIX TEXHHYECKUX CPENICTB; JOCTYII C TOMOIIBIO
CHEIHATbHBIX TEXHHYECKUX M MPOTPAMMHBIX CPEICTB K IJEKTPOHHBIM HCTOYHHKAM, TPEICTABICHHBIM B (OpME IIEKTPOHHOTO
JokyMeHTa B poHme HayuHO#H 6ubnroTekun Yenl'Y Mtk 371eKTpOHHO-OMOIMOTEUHBIX CHCTEMAX.

V4eOHO-MEeTOIMUECKHE MATePHAbl U O0YYAIONIMXCS U3 YHCJIAa MHBAIUIOB U JIUIl C OTPAHUYECHHBIMH BO3MOYKHOCTSIMH 3I0POBBSI
MIPEIOCTABIIIOTCS B JOpMax, alaliTHPOBAHHBIX K OTPAHUUSHUSM UX 370POBbS H OCOOEHHOCTSIM BOCHIPHUSTHS HH(OPMAIIHH.

JIJ1s1 MHBAJIM/IOB | JIMI C OTPAHIMYCHHBIMU BO3MOXHOCTSIMHU 3/I0POBbSI OCBOCHHE TUCIUILIMHBI MOXKET ObITh YACTHYHO MU TOTHOCTHIO
OCYIIECTBIICHO C UCIIOIH30BaHNEM AUCTAaHIMOHHBIX 00Pa30BaTENbHBIX TEXHOIOTHH.

IMpu mpoBemeHWH NPOMEKYTOUHON aTTeCTallid MO AUCIMIUIMHE OOYYAIONMMCS C WHBAJIMIHOCTHIO M C OTPAHUYCHHBIMH
BO3MOKHOCTSIMH 3JIOPOBBSI O0ECIIEUHBAETCSI 10 HMX 3asABJICHUIO NPENOCTaBIeHHE B JOCTYMHOH (opMe B 3aBUCHMOCTH OT HX
WHIUBUAYAJIbHBIX OCOOCHHOCTEH HMHCTPYKIIMH O TOPSAKE MPOBEICHUS MPOMEKYTOYHON aTTEeCTAIlMH, OIICHOYHBIX CPEICTB M
BO3MOKHOCTH OTBETOB HA 33/1aHMs (MMMCBMEHHO Ha OymMare, Ha0Op OTBETOB Ha KOMIIbIOTEpe, MUCbMeHHO mpudrom bpaiinsa, c
HCTIOJIb30BaHUEM YCIIYT aCCUCTEHTA, YCTHO).

[pu npoBexeHHH MpoOLEyPHl OLICHUBAHUS PE3YIbTATOB 00YYEHHSI HHBAJIHIOB U JHI C OTPAaHIMYEHHBIMH BO3MOXKHOCTSMHE 310POBbS
MpeyCMaTpPUBAETCsI UCTIOJIb30BaHUE MTpeaocTaBieHHBIX Yenl Y i cOOCTBEHHBIX TEXHHYECKHUX CPEICTB, HEOOXOIUMBIX UM B CBS3H C
WX UHIUBHAYAJBHBIMH OCOOEHHOCTSMH. [Ipn HEOOXOOUMOCTH WHBAJIHMAAM M JIMLAM C OTPAaHUYECHHBIMH BO3MOXKHOCTSMH 3I0POBBS
NpeaAOCTaBIACTCA JOMOJHUTEIIBHOC BpEMS JId MMOATOTOBKH OTBETA HAa 3aJaHus, MpoUcaypa OUCHUBAaHUA PE3YJIbTaTOB O6y‘lCHI/I$I 10
JCITUIUTHHE MOYKET MIPOBOJUTEHCS B HECKOJBKO JTAIIOB.
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ITpopekTop 1o yueOHOH paboTe yTBepxkaeHo 24.02.25 A.A. CanamaToB
Y4eHBIM COBETOM XUMHUYECKOTO (PaKyIIbTETa

[Tporokon 3aceqanust Ne 6 ot 14.02.2025

[Ipencenarens YdeHoro coBera

XUMHYECKOTO (haKyapTeTa COITIaCOBaHO B. A. Bypmuctpos
3acenanuem kadeapbl BLIYUCIUTEIHHOH MATEMATHKHU

[Tporokon 3aceqanus Ne 8 ot 13.02.2025

3aBenyromui kapenpoi COIIaCOBaHO B. H. IlaBnenko

ABTOD (COCTaBUTEIIH) N. M. CokonuHckas

CTpykTypa padoueii mporpaMMbl co00TBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 247-1



