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cTp. 3
HarpaslieHHOCTH (MpoduiTi0) AHaNUTHYECKast XUMHS U Xxumudeckas skcreptusa ®I'BOY BO «Yenl'V» p

1. HEJIX OCBOEHUA TUCIHUTIINHBI

Hensamu mucunminHbl MaTemMaTuka sBISIOTCS ycBoeHue Oy iyuMy 6akagaBpaMu XUMHUH 3HaHUH OCHOB PsiJla MaTeMaTHYECKUX
IIPEAMETOB, OCBOCHHE METOJIOB PEIICHNI MaTeMaTHYECKUX 3a/1ad, IPUOOpEeTeHNEe HaBBIKOB MAaTEMAaTHIECKHX BEIYMCICHUN U
COOJIIOJICHNS] MaTEeMaTH4YeCKUX MTPABUII — HEOOXOIUMBIX JJIS1 OCBOSHHS APYTUX Y4eOHBIX AUCUUIUIMH U Ui oOecrieueHus Oy ay e
npodeccnoHanbHOM AESTENBHOCTH 10 JAHHOH CHEeUaIbHOCTH.

Pe3yJ’ILTaTI>I 06leer151 10 JUCHUIITIMHE HAIIPABJICHBI HA JOCTHKECHUC NHAUKATOPOB, COOTBETCTBYIOIINX KOMHCTCHLII/Iﬁ OIIK-4:

OI1K-4-1. Nmeet npezicTaBICHHE O B3aUMOCBS3U Pa3/IelIOB XMMUHU C TEOPETHUECCKUMH OCHOBaMHU (PU3MKH U MATEMATHKH,

OI1K-4-2. YMeeT Ucroib30BaTh 3HAHUS TEOPETUUECKUX OCHOB (DU3UKH U MATEMATUKHU JIJISl IJTAHUPOBAHUS XUMHUECKOTO
JKCHEPUMEHTa, 00paOOTKU U MHTEPIIPETUPOBAHHUS TIOJTyUYEHHBIX PE3YJIbTATOB;

OIIK-4-3. MIMeeT npakTUYECKUil OMBIT pelieHns] PU3MYECKUX U MaTeMaTHYECKUX 3a]]a4 IPUMEHUTEIBHO K Pa3IMYHbIM 00J1acTsIM
npodeccnoHanbHON AESTENEHOCTH.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OIIOII

Hukn (pazgen) OIIOIT: b1.0.01

2.1 TpeGoBaHus K IPeABAPHTEIbHON MOAT0TOBKE 00y4YalOIerocs:

Orta aucnuiuinHa 0a3upyeTcs Ha MIKOJIEHOM Kypce MaTeMaTHKH

2.2 JIncuMnJIuHbI M MPAKTHKH, JJIs1 KOTOPBIX 0CBOEHHE JAHHOI JMCHUILTUHBI (MOYJIsl) He00X0AMMO KaK NpeallecTBYyIoLIee:

HNudopmaruka, KBanrosas xumus, Kpucramnoxumus, ®usuka, Gusndeckas xumusi, DyHaaMeHTaIbHbIE OCHOBEI KBAHTOBOW XWMUH,
YucneHHbIC METOBI B XUMUHU

duzuka

YucneHHble MCTO/JIbl B XUMHH

d)sz[aMeHTanLHme OCHOBBI KBAHTOBOW XUMUU

Kpucramnoxumus

Dusnueckass XUMUs

KBanToBas xumus

Nudopmaruka

3. KOMIETEHIUY OBYYAIOUIEIOCSI, ®°OPMUPYEMBIE B PE3YJIbTATE OCBOEHU S 1Y CLIANJIMHbBI
(MOJLYJIsT)

OIIK-4: Cnoco0eH NJIaHMPOBATH PAdOTHI XUMHYECKOH HANIPABJEHHOCTH, 00padaThIBaTh U HHTEPIPETUPOBATH NOJIyYeHHbIE
pe3yJIbTaThI € HCIOJIb30BAHMEM TeOPeTHYEeCKUX 3HAHMIA M IPAKTHYECKUX HABBIKOB PeLleHHsI MaTeMAaTHYeCKHX U pu3uyecKux
3aja4

3HaTh:

OCHOBHBIC TIOHSITHS, ONIpeieieHuUs], GOPMYIIbI U (PaKThI, IPAKTUYECKUE CMBICIIBI HOHATHN U aKTOB (reoMeTpuYecKre U pu3nyeckue) u
UX JIOTHYECKUE CBSI3M — U3 CICAYIOIIMX Pa3ieliOB MATEMATHKH:

AQHAIMTHYECKAsi TCOMETPHS Ha IUNIOCKOCTH U B MPOCTPAHCTBE, JIMHEHHAs anredpa, BeKTOpHast aiareopa,

KOMILTEKCHBIC Yucia, TuddepeHnnanTpHoe UCIUCICHHE, MHTErPaIbHOE HCUUCTICHUE (DYHKIMHA OHONH M MHOTHX MEPEMEHHBIX, TEOPHS
PsIIOB, TEOPHs OOBIKHOBEHHBIX

mudhepeHInanbHBIX ypaBHeHUH U MU} depeHInanbHbIX ypaBHEHUH ¢ YaCTHBIMU IIPOU3BOJAHBIMHU BTOPOTO

MOPsI/IKA, TEOPHUS BEPOSITHOCTEH M MaTEMATHICCKAs! CTATHCTHKA.

YMmernb:

B IICPCUYUCIICHHBIX pa3aciiax MaTCMaTUKU MIPUMCHATh N3BCCTHBIC (bOpMyJ'IbI, peumaTh TUIMOBBIC DJIEMCHTAPHBIC 3aa4r, IPUMCHATH
OCHOBHBIC 3JIEMEHTAPHBIEC METO/Ibl UX PEHICHHUA, BUACTh NPAKTHUYCCKU BaXKHBIE CMbICJIbBI TECOMETPUYECKUC, (1)I/I3I/I‘{€CKI/IC,
anre6panqecxne, B TUIIOBBIX MMPAKTUYCCKHUX 3aJadax pacro3HaBaTbhb NPUMECHUMOCTD A3bIKa MATEMATUKHU [JIA OIIMCaHUA 3a1a4 U
pacno3HaBaTh MOAXOAAIHNE MAaTEMATUYCCKUE METOAbI IJI1 pECIICHU BO3SHUKAKOIUX 3a4a4.

Baagers:

HAaBBIKH MOJIb30BaHUs 0a3UCHBIMU MOHITHAMU U METOJaMHU PEUICHUA 3JIEMEHTAPHBIX 3a/la4 B IEPCUUCIICHHBIX pa3ciax MaTEMaTUKU,
HaBBIKaMHU CIICHHUAJIBHBIX BBIYMCIICHUH M JIOTHYECKHUX paccymz[eHI/Iﬁ, OTIepupy 0a3uCHBIMU MOHATHAMH U3 ITHX pasacioB
MaTCMaTUKH.
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crp. 4

B pe3yabTaTe 0CBOCHMS JUCHUIIJIMHBI 00y4YalOLIUIiCS JOKEH

3.1

3HaTh:

3.1.1

OCHOBHBIE TIOHSTHSI, ONpeneneHus, GopMybl U HaKThl, TPAKTHIECKHE CMBICIBI TOHATHH U (aKTOB (TeOMETpHIECKUE U
(bu3nuecKue) U UX JOrHYECKHUE CBSI3U — U3 CIEAYIOIINX Pa3/ielioB MaTeMaTHUKU:

3.12

AHAJIMTUYICCKas reOMETPHUs Ha IJIOCKOCTH U B IIPOCTPAHCTBE, JIMHEHHast anre6pa, BCKTOpHAast anre6pa,

3.13

KOMIUIEKCHbIE YHca, AupdepeHIaIbHoe HCUNCIIEHHEe, HHTETPAIbHOE HCUHCIIeHHE (DYHKIMN OJJHON U MHOTHX
NIEPEMEHHBIX, TEOPHS PALOB, TEOPHS OOBIKHOBEHHBIX

3.14

mddepeHnnanbHEIX ypaBHeHnH 1 tuddepeHnnanbHeIX ypaBHEHHH ¢ YaCTHBIMU IIPOU3BOAHBIMHI BTOPOTO

3.1.5

Topsaka, Teopus BepOHTHOCTeﬁ U MaT€MaTHYCCKasd CTAaTUCTHUKA.

3.2

YMerh:

321

B NEPEUYHNCIICHHBIX pa3Ji€iaX MaTEMATHKU IIPUMEHATH U3BECTHBIC (1)OpMyJ'II>I, peuiaTb TUIIOBBIC DJICMCHTAPHBIC 3a/1a4H,
MIPUMEHATH OCHOBHBIC JIEMCHTAPHBIC METOJABI UX PCIICHUA, BUACTh IIPAKTUYCCKNA BaXKHBIC CMBICIIBI TCOMETPUICCKHC,
d)HI%I/I‘{CCKPIC, anre6panqecxne, B TUIIOBBIX MPAaKTUYECKHUX 3aJavdax pacrio3HaBaTb NIPUMCHUMOCTD A3bIKa MATEMAaTUKH
JUIA OITMCAaHUA 3a/1avd U pacriO3HaBaTh MOAXOAAIINEC MAaTEMATHYCCKUE METOAbI U1 PCIICHUA BOSHUKAKOIINX 3a1a4.

33

Baagern:

33.1

HaBBIKH T0JIb30BaHUs 0A3MCHBIMH IIOHATHSIMH 1 METOJaMH PCIICHUA JJIEMCHTAPHBIX 3a/1a4 B IEPCUNCIICHHBIX pa3aciiax
MaTCMaTUKH, HaBbIKaMM CIICHHUaIbHBIX BBIUMCIICHUN U JIOTUYECKUX paCC}’)I(Z[eHHﬁ, onepupys 0a3MCHBIMU MOHATHUAMU
13 3TUX Pa3aCiIOB MaTCMAaTUKHU.

4. OFbEM JUCIUILIMHBI (MOIY.JIST)

O6wasn TpynoeMKoCcTb

11 3ET

4acoB Ha KOHTPOIb 126
KOHTaKTHas pabora: 127,2

Yacos o yueOHOMY miiany : 396 Bunp kouTpONs B cemecTpax:
B TOM YHUCIIE :

ayautopHsele 3anatus : 108 9K3aMeHsbl 2, 1
camocTosTeNnbHas padora @ 142,8

HKP: 19,2
5. CTPYKTYPA U COAEP)KAHUE JUCIUIIJIMHBI (MOAYJIST)
Kox HaumeHoBaHHe pa3/ie/ioB U TeM /BH/L 3aHATHS/ Cemectp | Hacos Jlntepartypa
| 3AHSITHS /[ Kvpe
Paznen 1. AHajiuTHYecKasi reoOMeTpHUst
1.1 YpaBHeHus npsMoid Ha TIOCKOCTH /JIex/ 1 2 J.1
01092
1.2 Kpussie Broporo nopsiaka /JIex/ 1 8 J1.1J11.3
€)!
1.3 AHanuTHyeckas reoMeTpus B npoctpaHcTse /JIek/ 2 2 J.1
€)!
1.4 DJeMeHThI BEKTOpHOU anreOpsr /JIek/ 2 2 J.1
€)!
1.5 3agauu 0 IPSAMBIX Ha IUIOCKOCTH 1 2 J1.1
€)!
Mp/
1.6 Kpusslie Broporo nopsika 1 4 J1.1
€)!
Mp/
1.7 3a1auu O MIOCKOCTSAX U MPSAMBIX B TipoctpancTee /T1p/ 2 2 JI.1J11.2
€)!
1.8 DJeMeHThl BEKTOPHOHU anreopsbl 2 1 J1.1
Mp/ €)!
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1.9 Ypasuenus npsamoii /Cp/ 1 5 JI1.1
€)!
1.10  |Kpussle Broporo nopsiuka /Cp/ 1 12 JI1.1
€)!
1.11  |3amaum o npsmbIX Ha miockocTH /Cp/ 1 8 JI1.1
€)!
1.12  |Ananuruueckas reomeTpus B npoctpancrse /Cp/ 2 4 J1.1
€)!
1.13  |DnemenTsl BekTOpHO# anredper  /Cp/ 2 4 JI1.1
€)!
1.14  |3anauu o OpAMBIX U IIOCKOCTAX B IpocTpancTae /Cp/ 2 4 J1.1
€)!
1.15  |Kypcosas pab6ora /KypcP/ 1 9,6
Pa3nen 2. OcHOBBI JIMHEHHOM anaredpsl
2.1 Martpuusl 1 UX IpUMEHEHNE 2 1 JI1.1
/JTex/ €)!
2.2 CucTeMbl TMHEWHBIX ypaBHEHUI 2 1 JI11
/J1ex/ €)!
23 Komnnekcusle yncna 2 2 JI1.1
/J1ex/ €)!
2.4 Martpuusl ¥ onpeaenIuTenu 2 1 JI1.1
€)!
Mp/
2.5 Kommnekcusle yncia 2 1 JI1.1
Mp/ €)!
2.6 Martputibl 1 ux npumenenue /Cp/ 2 2 JI1.1
€)!
2.7 CucreMbl TUHEHHBIX ypaBHeHUi /Cp/ 2 2 J1.1
€)!
2.8 Kommnnekcusle uucna /Cp/ 2 2 J1.1
€)!
2.9 Martpuubl u onpenenurean /Cp/ 2 2 JI.1
€)!
Pa3znen 3. MaremaTu4yecKuii aHaIu3
3.1 Tonsarue QyHKIMN 1 2 JI1.1
/J1ex/ €)!
32 1 6 JI1.1
Tpenensr 21
/Jlex/
33 TIpousBonubie u aAuddepeHrab 1 8 JI1.1
/J1ex/ €)!
34 Murerpanst 1 10 JI1.1
/J1ex/ €)!
3.5 2 4 JI1.1
OyHKIIMM MHOTHX [T€PEMEHHBIX 21
/J1ex/
3.6 2 2 JI1.1
Psnbt /Jlex/ o1
3.7 WuTerpainsl mo 001acTsIM U KPUBBIM 2 5 JI11
/J1ex/ €)!
3.8 IIpenenst 1 4 JI1.1
Mp/ €)!
3.9 IIpousBonHsIe 1 1 JI1.1
Mp/ €)!
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3.10 |HeonpexneneHHbIe HHTETPAJIBI 1 4 JI1.1
Mp/ €)!
3.11 |OnpeneneHHble HHTETPAIbI 1 3 JI1.1
Mp/ €)!
3.12 [YacTHBIE MPOU3BOIHEIE 2 1 JI11
Mp/ 21
3.13  |Panpbt 2 2 JI1.1
Mp/ €)!
3.14  [Kparusie unrerpansl. KprBonnHelHbIe HHTETPAIBL. 2 2 JI1.1
Mp/ 21
3.15 |llonstue pynkuuu /Cp/ 1 7 JI1.1
€)!
3.16 |IIpemensr /Cp/ 1 16 JI1.1
€)!
3.17 |lIpousBoansie u nuddepenunanst /Cp/ 1 18 JI1.1
€)!
3.18 |Wurerpanst /Cp/ 1 234 JI1.1
€)!
3.19 |®ynkuum MHOTHX nepeMeHHbix /Cp/ 2 2 JI.1
€)!
3.20 |Yactusie npousBoansie /Cp/ 2 4 JI1.1
€)!
3.21 |Hurerpainsl no obnactsM u KpuBbiM /Cp/ 2 2 JI1.1
€)!
3.22  |Papp1 /Cp/ 2 2 JI1.1
€)!
Paznen 4. lu¢gdepenunaibabie ypaBHeHUsI
4.1 JudepeHunanpHbie ypaBHEHHUsI TEepBOro nopsaka /Jlex/ 2 3 JI.1
€)!
4.2 JudepenunansHbie YPaBHEHHUSI BTOPOTO MOPSAKA 2 2 JI1.1
/JTex/ €)!
4.3 2 1 JI1.1
[Tpunoxenus uddepeHunanbHbIX ypaBHEHUH 21
/Jlex/
4.4 Juddepennnansusle ypaBHeHus /11p/ 2 4 J1.1
€)!
4.5 Juddepennunansubie ypaBHeHHs niepBoro nopsaka /Cp/ 2 2 JI1.1
€)!
4.6 Juddepennuanbable ypaBHeHUs BToporo nopsaka /Cp/ 2 2 J1.1
€)!
4.7 [punoxenus nudpdepeHunanbubix ypaBuenud  /Cp/ 2 2 JI.1
€)!
Paspnea 5. Teopusi BeposiTHOCTel 1 MaTeMaTH4YeCKasi CTATHCTHKA
5.1 OcHOBBI TeOpUH BeposiTHOCTEH /JIex/ 2 6 JI1.2
€)!
5.2 OCHOBBI TEOPHH CIy4YalHBIX Beau4HH /JIek/ 2 3 J1.2
€)!
53 MatemaTnueckue METOAbI CTATUCTUKU 2 2 JI1.2
/JTex/ €)!
5.4 Teopus BepositHocteit /TIp/ 2 2 J1.2
€)!
5.5 Cayuaiinsle Benuuunsl /I1p/ 2 1 J1.2
€)!
5.6 Matemaruueckasi CTATUCTUKA 2 1 JI1.2
Mp/ €)!
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5.7 Teopus BepostHocTeir /Cp/ 2 7 JI1.2
€)!

5.8 Curyuaiinble Benuuunsl  /Cp/ 2 6 J1.2
€)!

5.9 Marematuueckast ctaructuka /Cp/ 2 4,4 J1.2
€)!

5.10  |Kypcosas pabora /KypcP/ 2 9,6

Pazgen 6. Jx3amen

6.1 Ok3ameH /Dx3ameH/ 1 63 JI1.1
€)!

6.2 Ok3ameH /Ok3aMeH/ 2 63 JIL.1J11.2
€)!

6. ®OHJ OHEHOYHBIX CPEJICTB

6.1. IlepeyeHb BU/IOB OLIEHOYHBIX CPEICTB

KOHTpOHbeIe 3alaHUs Ha MIPAKTUYCCKUX 3aHATUAX.
KOHTpOHbHOC 3alaHUE€ B KOHIE CEMECTpa I IMOJTYYCHHUA 3a4€Ta.

Bormpock! 1 3agaun Ha 9k3aMeHe, KOTOPBIA MPOBOANUTCS TICHMEHHO.

6.2. TunoBbie KOHTPOJIbHbIC 3aJaHUAA U UHbI€ MaTepUaJibl 1Js TeKymeﬁ aTrecTaluu

[Tpumeps! 3a1a4 1st KOHTPOJIBHBIX paboT B 1 cemecTpe
1. Haiitu nuny Beicotsl AD B TpeyronsHuke ABC, rae A(-4,1), B

('27'3)7 C(5,2)
2. UccnenoBats Gynkimio  f(x)=x"3/(2-x) U moCTpOUTH ee

rpaduk.
3. Haiitu paccrosiHue Mexay (OKycamMu U JICHCTBUTEIbHYIO MOJIYyOCh

TUIIEpOO0JIbI, Y KOTOPOH SKCUEHTPHUCUTET 1,5 1 MHUMas MIOJyOCh paBHa 5.
4. Haiitu TouKy nepecedeHus npsiMbix y=5x-3, 7x-3y+4=0,

ucronb3ys npasuio Kpamepa.
5. Haiitu Tpetbto npousBoanyro pyHnkuuu f(x)=x/sin(x).

[Tpumeps! 3a1a4 st KOHTPOJIBHBIX paboT BO 2 cemecTpe

1. Haiitu Touku sxkctpemyma ¢pynkuun  f(x,y)=3xy-y 2+2
2. Haiitu mnonians TpeyroisHuka ¢ BepinHamu (-2,4,0), (5,-

392)5 (1 92a_3)'
3. Haiitu nepBble Tpu uieHa psaa Teinopa dynkiun f(x)=x"3/(2-

X) BTOuke I.
4. Beruucnuth ABOIHOM uHTEerpan ot Gpynkuuu  f(X,y)=3xy-y"2+2

o obnactu  2x+5y<7, y>x-5, y<3x+4.
5. BBIYHCIUTH KPUBONMMHEHHBIA UHTETPAJ 2-TO POAA OT BBIPAIKEHHS

(3x-y"3)dx+(3xy-y"4)dy Bnosnb mytn  AB, A(-2,3), B(4,-1).

6. Pemtuth quddepennmanbioe ypaBHeHne  y'+y'-2y=6x"2.
7. B ypue 5 6enbIX, 3 KpacHbIX U 7 CHHUX I1apoB. BeiHynu 3
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Onnoro 1BeTta ?
8. BeposITHOCTH yCHENTHOTO OMBITAa C UCIOJIB30BAaHUEM BelecTBa A

paBHa 0,4, a ¢ ucriosib3oBanueM Berectsa b — 0,7. Kakosa

BEPOSITHOCTH YCIEIIHOTO OMBITA, €CIH ¢ BeposiTHOCTHIO 0,8

HCIIOJIF30BAJIOCH BEMIECTBO A, U ¢ BeposITHOCTHIO 0,2 — BemecTBo b ?

9.

B YCIOBUAX npezlbmymeﬁ 3aJa4d U3BCCTHO, YTO OIIbIT

OKOHYHMIICA Hey/:[alleﬁ. KakoBa BEPOATHOCTD, YTO UCIIOJIB30BAJIOCH

BEIIECTBO A, M KAKOBa BEPOSTHOCTb, YTO MCIIOIH30BAJIOCH BeniecTBo b ?

10.

BepOfITHOCTL ycHeHIHOﬁ pC€aKkuu B JaHHOM 3KCIIEPUMEHTE BCETO

0,001. Eciiu mpoBectu, a3xcniepumenTt 2000 pa3, To kakoBa

BEPOSITHOCTb, YTO peaKius OyJeT HaOII0IaThCsl OJUH pa3 ? 1Ba pasza ?

XOTs1 ObI OJTUH pa3 ?
11. BeposarHocTs ycnexa B omnbiTe paBHa 0,45. CKOIBKO HYXKHO

3alUIaHUPOBATh IMMOBTOPOB OIIBITOB, YTOOBI C BEPOATHOCTBIO 90 HIPOLCHTOB

unaonroa sraararraa 70 ooariiiir raran 9

6.3. TunoBble KOHTPOJIbHBIEC BOIIPOCHI U 3aJlaHUA JJIAA IlpOMe)RyTO'—lHOﬁ aTrecTanuu

Bormpockr k 3k3ameny B 1 cemectpe.

1. OmnpeneneHus MpsiMOro MPOU3BEIEHISI MHOXKECTB, COOTBETCTBUS, (DYHKIIUH.

2. TlonsaTust KOMNO3UIMK PYHKIUH, CIIOKHON QyHKIMH, 00paTHO# pyHkimu. Haxoxaenne oOpaTHo# GyHKIMU Ha si3bIKe HOPMYIT U
rpaduyecKu.

3. Tloustue orpanuyenust pyHkipn. OOpaTHbIe eMeHTapHbIe (yHKINH.

4. Buzpl ypaBHEHUH NPSAMBIX Ha IUIOCKOCTH. YTOJ MEXIY NPAMBIMU. PaccTosiHME OT TOYKH 10 MPSIMOIi.

5. Ormpenenenre OKpy>XKHOCTH. BBIBO/I ypaBHEHUS OKPY>KHOCTH.

6. Omnpenenenue >umnca. BoBoa KaHOHUYECKOTO YpaBHEHUS 3JUIUIICA.

7. CBOWCTBO IMPEKTPHUCHI AUTHIICca. BbIBo ypaBHeHHs KacateabHONH. OnTHYecKoe CBOMCTBO AIIIHIICA.

8. Omnpenenenuie runep6osbl. BEIBOA KAHOHUYECKOTO ypaBHEHUS TUIEPOOIIBI.

9. CBoiicTBO AUPEKTPHUCHI rHepOoIbl. BEIBO ypaBHEHHS KacaTenbHOW. ONTHYECKOE CBOWCTBO TUIIEPOOIIBI.

10. Omnpenenenue napabosbl. BeIBOJ KAHOHUYECKOTO ypaBHeHHUs apaboiibl. OnTHYecKoe CBOHCTBO Mapadosibl.

11. Tlonstue o KpuBBIX BTOporo nopsaka. Kiaccudukanus KpuBbIX BTOPOTO HOPSIIKA.

12. Omnpenenenue npenena GyHKIUH Ha A3bIKE “SNCHIIOH-IeNbTa”. IIpuMepsl BBIYUCIEHUS [TPEIEIIOB MO ONPENEIICHHIO.

13. Tlonsrue 6eckoHeyHO Manoi. CBOWCTBAa OECKOHEYHO MaJIbIX.

14. Tlpenen cymmsl GyHKumid. JJoka3arenbcTBo.

15. Tlpenen npousBeneHus: pyHkiuii. JlokaszareabcTBo.

16. CpoticTBa mpeaemnos.

17. TlepBeblii 3ameuaTenbHblil mpeaen. O00CHOBaHHME.

18. Bropoii 3aMmeuaTenbHbIH Npezies U ONpeesIeHHe Ynciia €.

19. TloHATHS OKPECTHOCTH YMCIIA M OKPECTHOCTH OeckoHeuHocTH. OmpeeneHne npeena Ha s3blke okpecTHocTel. [Ipenen
0CJIEeJ0BAaTENILHOCTH.

20. TlonsiThe pacHIMPEHHOW CUCTEMBbI ICHCTBUTENLHBIX YHUCEN U apUPMETHKH B Hell. [IoHATHS HeonpeIeIeHHOCTE! PH BBIYUCICHUU
IIPEJIEIIOB U YCTPAHEHUS HEOIPEIeIEHHOCTEH.

21. Ilonsrue omHOoCcTOpOHHETO Mpenena. [Ipumepsl.

22. Tlonstue HeNpepbIBHOCTU (YHKLUH U CBOMCTBA HEMPEPBIBHBIX (PYHKIIHH.

23. Tlonsarue Touku paspbiBa. Kiaccudukanuus Touek paspsisa.

24. OmpeneneHus TPOU3BOAHON U mudpepeHurpyemMoct GyHKUnU. [IpuMepbl BEIYUCICHUS TIPOU3BOHBIX 110 OMPEACICHUIO.
25. Teomerpuueckuil U GU3MYECKUH CMBICIIBI IPOU3BOJHOM.
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26.
27.
28.
29.

BriBoa GopMyJT AJIsl IPOU3BOJHBIX QYHKIMIA CTEIIEHHAs, CHHYC, KOCHHYC.

BeiBo (hopMyIt mpon3BOAHAS CyMMBI (DYHKIIHI M IPOU3BOHAS IPOU3BEACHUS (DYHKIIHH.

BbiBoa (opMyJIbI IPOU3BO/IHAS YaCTHOTO (yHKIMIL. BeiBo hopMys mpou3BOAHAs TAHTEHCA M IPOU3BO/IHAS KOTAHTEHCA.
BriBo hopMyit mpon3BoiHas CIIOKHOHN (DYHKIMH M TIPOU3BOIHAS 00paTHOHM (QyHKIMH. BeiBox hOpMyYI IPOU3BOAHBIX apKCHHYCA,

APKKOCHHYCa, apKTaHI'€HCAa U apKKOTAaHI'CHCA.

30.
3L
32.
33.
34.
35.

BriBoa ¢popmyi nponsBoHas gorapudma 1 Mpou3BOJHAS [TOKA3aTENbHON QYHKIUH.

IIpousBonusie Beicux nopsaakoB. @opmymna Teitnopa.

BriBog npaswuito Jlonurans. [Ipumepsl npumMeHeHus.

Haxoxnenune Touek skcTpeMyma GyHKIUH Yepe3 UCCIEA0BaHIE €€ IPON3BOIHBIX.

HaxoxaeHne npoMexyTKOB BBITYKJIOCTH U BOTHYTOCTH (DYHKITHH.

Tonsarue nuddepenumana Gynxiuu. ['eomerpuueckuii cmbicn audppepenumana. Croiictea quddepenuunanon. CBOHCTBO

HC3aBUCHUMOCTH 3HAYCHUA )Ind)d)epeﬂunana oT BBIGOpa apryMeHra.

36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.

ITonsrue nepBoodpazHoii. CBONCTBa NEpPBOOOPA3HBIX.

Ilonarue HeomnpeneneHHOro nHTerpana. Tabauia HeonpeneneHHbIX HHTErPaloB.
CBolicTBa HEOIPEIEICHHBIX HHTETPAJIOB.

MeTozpl BEIUUCIICHHS HEONPEAETICHHBIX HHTETPAJIOB.

BriBoa opMyIIbI HHTETPUPOBAHKSA IO YacTsIM. [IpuMeps! mprMeHeHHS.
WHTerpupoBaHyue TPUrOHOMETPUYECKUX BBIPAKEHHH.

WHTerpupoBaHue paroHadbHbIX (QYHKIIHIL.

ITonsaTue onpeneneHHOro UHTerpaita. | eoMeTpUUeCcKuil CMBICI OINPEeNICHHOTO0 HHTErpaa.
®opmyna Hetorona-JIeiiOHuIa 1 ee BHIBO/I.

CBoiicTBa OnpeIeIeHHOr0 UHTEerpaa.

IIpownsBonHast onpeneneHHOro HHTErpaja Mo NePeMEHHOMY BEpXHEMY Ipeey.
HecoGcTBeHHbIe HHTETpabI.

[IpuokeHust ONIPeAEIeHHOTO HHTETPalla K TEOMETPHIECKUM 33/1a9aM.
IIpunoxeHus onpeaeneHHoro HHTerpaa K 3ajadam 1o (husuke.

Borpock! k 3k3amMeny Bo 2 cemecTpe.

1.
2.

IloHsAITHE KOMILJIEKCHOTO YHCIIa. ApI/I(bMeTI/IKa KOMIUICKCHBIX YHCCIIL.
TpI/IFOHOMeTpI/I‘{eCKaH " OKCIIOHCHIMAJIbHAsA (bopMa KOMILUTCKCHBIX drces. CTeneHu u KOPHH OT KOMIIJICKCHBIX YHCCII. OcHOBHast

TeopeEMa aﬂre6p},1.

XN W

9.

10.

[onstne matpuibl. Apupmernka marpuil. CBOHCTBa MaTpHIl. 3aIKCh CHCTEMbI IMHEHHBIX YPABHEHUI B MATPUYHOM BHJIC.
Onpenenurens Marpuusl. [Ipasuno Kpamepa.
[TonsTne 0OpaTHO# MaTpuisl. DopmyIia il HAX0XKICHUsT 00PAaTHON MaTPHUIIBI.
Merop I'aycca.
VYpaBHEHHUS TNIOCKOCTEH B POCTPAHCTBE. YTOI MEKIY IUIOCKOCTSIMH. PaccTosiHME OT TOYKM A0 IUIOCKOCTH.
YpaBHeHuUs IPSAMOH B IPOCTPAHCTBE. YTOJI MEXKAY IPSAMBIMH, MEXKAY MPSIMOI U INIOCKOCTBIO B IIPOCTPAHCTBE.
[ToBepxHOCTH BTOpOTO NOpsAKa B IpocTpaHcTBe. HazBaHus, kKaHOHUYECKHUE YPaBHEHUs, CBOWCTBA.
ITonsarue cBoOOHBIX BEKTOPOB. J{eficTBUS ¢ BeKTOpaMHy M UX cBoWcTBa. [IOHATHSA 3aBUCMOTO U HE3aBUCUMOT'O MHOKECTBA

BekTopoB. [ToHsTHE Oa3uca i pa3MEPHOCTH NPOCTPAHCTBA BEKTOPOB.

11.
12.
13.
14.
15.
16.
17.
18.

CkassipHOE IPOU3BEACHUE U €r0 CBOWCTBA.

IlonsiTHe mpaBoii TpOHKK BEKTOPOB. BekTopHOE MpON3BEIeHNE U €r0 CBOMCTBA.

IloHATHE CMEIIAHHOTO MTPOU3BE/ICHUS U €r0 CBOWCTBA.

Crnoco0bl HarIAHOTO MIPEACTAaBICHHUS (HYHKIMU IBYX NEPEMEHHBIX.

JuddepenpyeMocts GyHKIIMH HECKOIBKHUX IEpeMeHHbIX, auddepenunan. OnpeneneHue 4acTHOM mpou3BoHOM. ['paaneHt.
ITonsiTre nmponsBogHOM N0 HanpasneHH0. PopMyia IPOM3BOAHON MO HAPABICHHUIO.

YacTHbIe MPOU3BOIHBIC BHICIIHX MOPSIKOB. He3aBHCUMOCTB YaCTHOM POU3BOHOM OT mopsiaka AudhepeHIpOBaHUT.
Tonsarue nonnoro quddepenipana. [puznak nomHoro muddepennnana. [Toustie neproodpasHoii oT noaHoro auddepenuana

1 €€ HAXOXJICHUC.

19.
20.
21.
22.
23.
24.

IonsTne kputnueckoit Touku. HaxoxneHne skcTpeMyMoB GQyHKIUH ABYX MEPEMEHHBIX.
BriBon popmy MeTo1a HAMMEHBIINX KBAPaTOB.

ITonsiTre uncnoBoro psaa. OnpeneneHue CXOIUMOCTH PSJa.

IIpu3Haku cXoaUMOCTH pA0B HeoOxoauMblid, Janambepa, Koy, uHrerpanbHblii.
YcnoBHAs CXOAUMOCTE M IPU3HAK AGeNsi CXOIUMOCTH PSIOB.

T"apMoHMUECKHiA P U JOKA3aTENBCTBO €r0 PACXOAUMOCTH.

© OI'bOY BO «Henl 'Y»




MUHOBPHA VYK POCCHUU
\)} DepepanbHOE TOCY1APCTBEHHOE OI0DKETHOE 00pa3oBaTe/ibHOS
@ YUpeXICHHE BBICIIEr0 00pa3oBaHus

«UYenssOunckuit rocynapcrseHnslil yausepeurer» (PI'EOY BO «Henl'Vy»)

Pabouas nporpamMma aucuuiuivHel "MartemaTtuka" 1o HampasieHu o noarotoBku (cneuuanbHocTr) 04.03.01 "Xumus"

ctp. 10
HanpaBleHHOCTH (Ipoduiro) AHanuTHYecKas XUMus 1 xumudeckas sxcneptuza @I'bOY BO «Henl'V» p

25. ®yskuuoHanbHble psapl. CTeneHHsle psaabl. Paguyc cxoaumocTu.

26. Psp Teitnopa.

27. Psapl MakiopeHa OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIIHH.

28. Psapl @ypre. Dopmyibl s HaxoxaeHus ko3 duipentos psna Dypobe.

29. TIlonsarue nBoiiHOro MHTEerpana. IloHsTHE MOBTOpHOrO MHTErpana. [IpuMeps! BHIYMCIEHHUS JBOWHOIO HHTErpajia yepes
MTOBTOPHBIN UHTETPAL.

30. JlBoitHO¥ MHTETpaj B MOJSIPHBIX kKoopanHaTax. MuTerpan Ditnepa-Ilyaccona.

31. KpuBonuHeiHbIE KOOPIUHATHI HA IUIOCKOCTH. SIkoOnaH. 3aMeHa epeMEHHBIX B JBOWHOM HHTETpajle.

32. Tlonsarue kpatHOTO MHTErpana. [lpuMeps! BEIYUCIEHNS KPATHBIX HHTETPAJIOB

33. KpuBonuHeiHbIe KOOPIUHATHI B pocTpaHcTBe. Chepruueckre U NMIMHAPUYECKHE KOOpIUHATHL. SIkoOnaH. 3aMeHa nepeMeHHbIX
B KpaTHOM uHTerpaie. [Ipumepsl.

34. TloHsATHE KPUBOJIMHEHHOrO HHTErpasia 1-ro poaa no KpUBOil B INIOCKOCTH U rpocTpaHcTse. [Ipumepsl.

35. TloHsATHe KPUBOIMHEWHOTO MHTErpaia 2-ro poja 1o KpuBOd B INIOCKOCTH U npocTpancTse. [Ipumepst.

36. Ionsarus nonHoro nuddepeHurana u noTeHnuaIbHoi GyHkiun. Ciryyan He3aBUCUMOCTH MHTErpajia 1o KpUBOI OT BUJa KPUBOIA.
37. llonsarue uHTerpana 1-ro u 2-ro poaa mo NOBEPXHOCTH.

38. TlonsaTus quBepreHuMy, poropa, HUpKysnun. Kiiaccuueckre uHTerpanbable GopMyIibl, HCIOIb3YIOLUIUE 3TH TOHSTHUS.

39. Iloustre o quddeperipanbHOM ypaBHeHuu (1.y.). [opsimok a.y. Pemenus n.y. obmiee u yactHoe. 3anava Komm. [Tpumepsr.
40. I'eomeTpuuecknii cMbICH 11.y. 1-ro mopsaka. Meron Dinepa.

41. Metox pa3neneHus epeMeHHBIX.

42. JIunentnsle A.y. | mopsiika v UX pelieHue.

43. OpnHoponHble 1. y. | mopsaKa U UX penicHue.

44. J1.y. 1 nopsaka B nuddepeHimanbHoi GopMe U X pelieHHe.

45. JIuneiinple 1.y. 2 nopsaKa ¢ IOCTOSHHBIMU KO3(D(UIIMEHTAMH U UX PELeHHUE.

46. Jluneiinple 1.y. 2 mopsaKa ¢ HOCTOSHHBIMH KO3()(UIIMEHTAMH U CIICIIMATIBHO MTPAaBOH YaCThIO M METOBI UX PEIICHHUS.

47. ITonsitue 00 3JIeMEHTapHBIX UCXO0/1aX U O CIy4YailHBIX COOBITHIX OOIIEro BUAA.
48. Knaccuueckasi BEpOSITHOCTh 1 (hopMyJia KJIaCCUUECKOW BEPOSTHOCTH.

49. Teomerpuueckas BEpOSITHOCTb U (POpMyJia KIIACCHYECKON BEPOSITHOCTH.
50. AunreOpa cOOBITHH.

51. BeposTHOCTB CyMMBI cOOBITHI. HecoBMECTHBIC COOBITHSI.

52. TloHsATHE yCIOBHOW BEPOSITHOCTH.

53. BeposTHOCTB ipou3BesieHus coObITHI. HezaBucumblie coObITHS.

54. Tlonnas rpynna COOBITHH.

55. ®opmyna moIHOM BEPOSITHOCTH.

56. ®opwmymna baiteca.

57. ®opmyiibl KOMOMHATOPHKH U MX BBIBO/I.

58. ®opmyna bepuysmu.

59. ®opwmymna [lyaccona.

60. ®opmyna CtupiuHra.

61. JlokanbHas popmyna Jlamiaca.

62. WnrerpansHas popmyna Jlamnaca.

63. TloHsTHE CilyyaiHO¥ BEJIMYMHBI JUCKPETHON 1 HeNpepbIBHOM. Tabnuia pactpeaesieHust U QYHKIHS pacipeesICHH s
64. XapakTepUCTHUKU AUCKPETHOHN CIIy4aliHOW BEJIMUUHBI.

65. CaoiicTBa MaTeMaTHUECKOTO OXKUJAAHUS U TUCTIEPCUH.

66. XapakTepUCTHKU HETIPEPHIBHON CIIy4aiiHOW BEJINYHHBI.

67. JIBymepHoe pacmpenenenue. JeiicTBus HaJ cydaifHBIMU BEIMYWHAMMU.
68. Koadduuuents koppesuuu.

69. PaBHOMEpHOE pacrpeneieHue.

70. HopmanbHoe pacripeneneHue.

71. TlpaBuio Tpex CUrm.

72. TloHsTHE BEIOOPKH U T€HEPATbHONW COBOKYITHOCTH.

73. ®opmyiibl BLIOOPOYHBIX XapaKTEPUCTHK.

74. TloHATHS NOBEPUTENLHBINA UHTEPBAI U HAJCKHOCTb.

75. VYpaBuenue perpeccun. Haxoxaenue kKodQQpUIUEHTOB pErpecCHH.
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76. TlomsaTue cratucThdeckoit runoressl. [IpoBepka rumores.

[Tpumeps! 3a1a4 JUTsi KOHTPOJIBHOM PabOTHI K 3a4eTy B 1 ceMecTpe

1. Haiitu nnuny Beicotsl AD B Tpeyromsauke ABC, e A(-4,1), B(-2,-3), C(5,2).

2. UccnenoBate Qynkimio  f(x)=x"3/(2-X) ¥ MOCTPOUTH ee rpaduk.

3. Haiitu paccrosinue Mexay (hoKycamu U ASHCTBUTENBHYIO MOJIYOCh THIEPOOIIBI, Y KOTOPOH SKCIEHTPUCHUTET 1,5 1 MHUMAs MOTyOCh
paBHa 5.

4. Haiitu tperpto npousBoanyo pyHkuuu f(x)=x/sin(x).

5. Haiitu Heonpenenennbiii muaTEerpai ot (sin x+1)/(cos x)?

6. ®durypa orpannyeHa KpuBbIMH y>=4x, x*>=4y. Haiitu ee mmomanp.

[Tpumeps! 3a71a4 U1t KOHTPOJIBHOM PaOOTHI K 3a4eTy BO 2 ceMecTpe

1. Haiitu Touku sxkctpemyma ¢pynkuun  f(x,y)=3xy-y 2+2

2. Haiitu mnonians TpeyronsHuka ¢ BepimHamu (-2,4,0), (5,-3,2), (1,2,-3).

3. Haiitu nepBble Tpu uieHa psaaa Teinopa dynkuun f(x)=x"3/(2-x) B Touke 1.

4. Bepruucnuth ABOHHOM uHTerpan ot Gpynkuun  f(X,y)=3xy-y"2+2 no obnactu 2x+5y<7, y>x-5, y<3x+4.

5. BpluMcIUTh KPUBOJIMHEWHBINH HHTETPAd 2-r0 poja oT Beipaxkenus  (3x-y”3)dx+(3xy-y™4)dy Bmons mytu AB, A(-2,3), B
(4,-1).

6. Pettuts muddepennmanbaoe ypaBHeHue  y'+y'-2y=6x"2.

7. B ypHe 5 6enbIX, 3 KpacHbIX U 7 CMHUX I1apoB. BeiHynn 3 Hayraa. KakoBa BepOsSTHOCTB, UTO BHIHYTHIC IIAPHI PA3HBIX IIBETOB ?
Opnoro usera ?

8. BeposiTHOCTH yCHenrHOTO OTBITa C UCIIONBb30BaHUEM BemiecTBa A pasHa 0,4, a ¢ ucrons3oBanueM Bemiectsa b — 0,7. Kakosa
BEPOSTHOCTD YCIIEIIHOTO OIBITA, €CIIU C BEPOSITHOCTHIO 0,8 MCII0JIB30BaNIOCh BELECTBO A, U ¢ BeposTHOCThIO 0,2 — BemectBo b ?
9. B ycnoBusix mpenpinymeit 3aaun H3BECTHO, YTO OIBIT OKOHYWICA Heynaueld. KakoBa BepOosSTHOCTD, UTO HCIIOIF30BATIOCh
BEIIECTBO A, U KAKOBa BEPOSITHOCTh, YTO MCIOJIb30BAIOCH BEIIeCTBO b ?

10. BeposarHocTts ycnenrHoi peakunu B ganHoM 3kcriepumente Bcero 0,001. Eciau mposecty, sxkcniepument 2000 pa3, To kakoBa
BEPOSATHOCTD, UTO peakius OyaeT HaOIoaaThCsl OAMH pa3 ? nBa pas3a ? XoTs Obl 0auH pa3 ?

11. BepostHocThb ycniexa B onbiTe paBHa 0,45. CKOJIBKO HYKHO 3aIUIaHHPOBATH MIOBTOPOB OIBITOB, YTOOBI C BEPOSTHOCTHIO 90
MIPOLICHTOB MPOM30LLIO He MeHee 70 yCIEeUIHbIX ONBITOB ?

6.4. Kpurepun oneHuBanus

ITpu BEICTaBIEHUM 3aU€Ta B KOHLIE CEMECTPa yUUTHIBAIOTCS PE3YJIbTATHI TEKYIIEH aTTecTalui. B ceMecTpe Ipu MocTaHOBKE 3a4eTa
CyMMUpYIOTCS 0aJuibl TeKyIei arrecranuu (MakcumyM 50, 1160 70 GayuioB). 3aueT BHICTABISETCS IPH KOJIWYECTBE 0aJIOB, HE
MeHbeM 40 1 55 cOOTBETCTBEHHO.

Ha sx3ameHe sk3aMeHanMOHHbIEe OMIIETHI COJEPIKaT 1Ba TEOPETHUECKUX BOIPOCa U TPH 3aadud. 3a KaXKABIH BOIIPOC M KaXIYIO 3aJady
Hauucistorest ot 0 1o 10 6aymoB. Cymma - ot 0 1o 50 6amioB. OueHka «OTJIMYHOY - IpU KojryecTBe O6amioB 41-50, «xopomoy - npu
konnvecTBe 6ayuioB 31-40, «yJOBIETBOPUTENBHOY - IPU KoJudecTBe O0amioB 21-30, «HEYAOBIETBOPUTENBHOY - IPU CyMMe 0aJlioB
0-20.

Texymias arrecranys B ceMeCTpe CKilapIBaeTcs U3 6ayuioB 3a nocemaeMocts (10 10 6ayioB) u 3a KOHTpOsIbHBIE paboThl (10 15 wmu 20
0aJyIoB B 3aBUCHMOCTH OT KOJIMYECTBA 331a4).

Pemiennast 3aaya orieHUBaeTCs 0 MATHOAIIILHOM HIKale. 5 0aJllIoB CTaBUTCS, €CIIH PELICHUE 3a/1a41 BEpHOE, IPUBEJICHBI
Heo0xouMbIe (OPMYIIBI, U TIOKA3aHO, KaK CTPOUTCS PellIeHue 1mo 3TuM (Gopmyiam.4 Gaiia CTaBUTCS, €CITM IPU BEPHOM OTBETE
HE00X0auMbIe ()OPMYIIBI JIUIIb YIOMSHYTHI, HO HE TIOKa3aHO, KaK [0 HUM IOJIy4aeTcs peuieHue. 3 0aia - eciu ecTh BEpHBINA OTBET 0e3
Kakux-1u00 0ObSICHEHUI. 2 Oania - eciiu pelIeHue ecTh, HO HeBepHOe. 1 6aI - eciu ecTh MombITKa penreHus. 0 6ayuioB - eciau
pelieHue mycroe.

KoHuTpoabHas paboTa B 11€710M OIIEHUBAETCS KaK CyMMa OIICHOK IO BCeM 3ajadaM B pabore.

Tax ke B IPUHIIUIIE OLIEHUBAIOTCS BOMPOCHI M 33/1a4H, TIpe/ijlaraeMble Ha SK3aMeHe, TOJIBKO IIKaa Kcroib3yercss  10- OanipHas.

7. YHEBHO-METOJNYECKOE U THOOPMAIIMOHHOE OBECIIEYHEHWE JTUCHUIIJIMHBI (MOAY JIS)

7.1. Pexomenyemas quteparypa

7.1.1. OcHoBHas JUTepaTypa
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ABTOPBI, COCTaBUTEIH 3arnaBue W3znarensctBo, ron| Pecypc
JI1.1 {Munopckuii B. I1. COO0pHUK 33124 [0 BbICLIEH MaTeMaTuke: yueOHoe ocodue 11t Mockaa :
BTY30B M3narensctBO
Dusuko-
MaTeMaTHYECKOH

aurepatrypst, 2010

JI1.2 |Bonoaun B. I'., Tanun |COOpHUK 3a/1a4 TI0 TEOPUHU BEPOSATHOCTEH, MATEMATHUECKON Cankr-IleTepOypr
M. 1L, dunep U. 5., |craTucTHKe U TEOpUH CiIydailHbIX (QYHKIMIL: yueOHOe mocoOue [u np.]: Jlans, 2013
Kowmapos JI. B.,

Crapobun K. b.,
CaemHMKOB A. A.

JI1.3 |bammakoB M.U. Maremaruka: y4eOHHK Mocksa : KnoPyc, 9BC
(https://book.ru/book/939220) 2021

7.2. llepeyeHs pecypcoB HH(POPMAIIMOHHO-Te1eKOMMYHHKANIMOHHOM ceTH "MHTepHeT"

91 [Hayunas snexrponHas 6ubimorexka eLIBRARY.RU» - pazngen "XypHais! oTKpbITOro ocrymna’
(https://elibrary.ru/projects/subscription/rus_titles free.asp) na 01.10.2018 r. conepxut 60ee 6000 HayIHBIX KypHAIIOB
http://www .elibrary.ru

32 |CnoBapp GUHAHCOBBIX U IOPUANIECCKHX TEPMHHOB - PECYPC OTKPBITOTO IOCTYIa HEKOMMEPYECKON HHTEPHET-BEPCHU
CripaBOYHO npaBoBoii cucreMbl «Koncynprantlntocy http://www.consultant.ru/cons/cgi/online.cgi?
req=jt&div=LAW&rmd=5DAB5860DASBE7EE72B93BE1103F2B72&ts=3300296207031032538317532

7.3 IlepeuyeHb HHGOPMALMOHHBIX TEXHOJIOTHil

7.3.1 IIporpammHoOe oGecrieyeHue

MS Office365

LibreOffice

7.3.2 IlpodeccuonaibHbIe 0a3bl AAHHBIX U HH(POPMALUOHHO-CIIPABOYHbIE CHCTEMbI

1. Hayunas snexkrponHas 6ubnuoreka eLIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU : Hay4Has 31neKTpOHHAs
6ubnuoreka : caiit. — Mocksa, 2000 — . — URL: https://elibrary.ru. — Pexxum goctyna: ass 3aperucTpup. rnoyib3oBareneil. — TEKCT :
3JIEKTPOHHBIH.

2. CrnpaBounuk «MTHpopmuo» (http://www.informio.ru/) MTHOOPMUO : s51eKTpOoHHBIH ClIpaBOYHUK [00ecrieueHe BCeX THIIOB
00pa30BaTENbHBIX YUPEKICHUH HOPMATUBHBIMU, METOJHYECKIMHU, HAYYHOIIPAKTUIECKUMH MaTepranamu . — URL:
http://www.informio.ru/. — Pexxum noctyna: mis 3apeructpup. nonszopareneit Yenl V. — TeKcT : 31€KTPOHHBIH.

8. MATEPUAJIBHO-TEXHUYECKOE OGECIIEYEHME JUCIUMIIJINHBI (MOAY JIA)

Jlns ocymecTBieHns: 00pa3oBaTENILHOTO TIpoliecca o AUCHUIIINHE «MaremaTrkay Ha XumudeckoM dakynsrere B Yenl'yY
HCIIONIB3YIOTCS CIIEAYIONINE ayAUTOPHH, PACIIONIAraloIInecs: BO BTopoM Kopiryce Yenl'V.

JInst mpoBeIeHNs JICKIIMOHHBIX 3aHSATHI 110 MAaTEMATHKE HCIIONB3YIOTCS TPH OoJbliue ayiuropun ¢ Homepamu 115, 218 u 321. Onu
BMeIaroT 210 90 4enoBek, YTo ¢ 3a1acoM MOKPBIBAET HEOOXOIMMYI0 BMECTUMOCTD JUISl JIEKIIUI Ha XUMHYECKOM (aKyibTeTe.
JlekunoHHEIE ay IUTOPUH 000PYIOBaHBI IPOEKTOPAMH M BBIABHKHBIMH SKPaHAMH, TIO3BOJIIOIINMH AEMOHCTPUPOBATH YKPAH
KOMIIBIOTEDA.

JIist MpoBeICHUsI MPAKTHYCSCKUX 3aHATHH [0 MaTeMaTHKE HCIOJIB3YIOTCS KaK OOJbIIME JCKIIMOHHbIC Ay IMTOPUH, TaK H HEOOJIbIINE
aynutopuu (Homepa: 212, 214, 215).

Jlst caMoCTOSITEeNBbHOM PabOThI CTYICHTOB HA XMMUYECKOM (aKyIbTeTe MpeIHa3HaueHa ayAnTopust HoMep 304 U yuTaIbHBIN 3aI
Hay4HOi1 610Onnorexu Bo BropoM kopiryce Yenl'Y. O1tu ayaAuTOpUH OCHAILEHBI IEPCOHAILHBIMU KOMITBIOTEpPAMH U MYJIETUMETUHHON
anmapatypoil. ObecrieueH IOCTyII CTyJeHTOB K Pa3IMYHON CIIPaBOYHOM JINTEPAType, SHIUKIONEAUSIM, OnOnorpaduieckum u
ITOJTHOTEKCTOBBIM 0a3aM JaHHBIX, HHPOPMALMOHHBIM pecypcam «HTepHeT».

9. METOJIMYECKHUE YKA3AHUS 1151 OBYYAIOIIUXCS 10 OCBOEHUIO JUCIUAILIMHBI (MOIY.JIsT)

CryieHTy peKOMEH/1yeTCsl BHUMATeIbHee OTHECTUCH K crieln(uKe y4eOHOTo Ipoliecca B By3€ 110 CPAaBHEHHIO CO LIKOJIOH.
JlMCIMIUTMHBI MaTeMaTHKa 3TO KacaeTcsl CaMbIM HETIOCPEACTBEHHBIM 00pa3oM. CyliecTBEHHOE OTIINYHE COCTOHUT B TOM, YTO B IIIKOJIE
aKLEHT ObUI HA MHOTOKPAaTHOE PEIIeHNE THUIIOBBIX 33J1a4, YPOKH ObUIM IO HECKOJIBKO pa3 KaKAyI0 HEJEl0, IOMaIIHUE 3aJaHNs
peryJIsipHO MPOBEPSUIMCH yunuTeNneM. B By3e npakTuyeckue 3aHATHs HAMHOTO peske, IPOBEpKa AOMALIHUX TeTpajel He IpeayCMOTpEeHa,
Ha JIEKIIMSAX MHTEHCUBHO JJA€TCs HOBBII MaTrepuai. ITo TpeOyeT OT CTyAEHTa IPOSIBIATH O0JIbIIe COOPAHHOCTH U CaMOJUCLUUILIMHEL. B
YaCTHOCTH, PEKOMEHyeTCs ICHO pa3IndaTh Ha3HAYEHUE JIEKIUH U
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MPAKTUYCCKUX 3aHSATHH. ﬂﬂﬂ HUX CJIEAYCT MCIOJIB30BaTh Pa3HbIC TETpaau, YTOOBI “6epe>1<Hoe” OTHOIICHHE K €IMHCTBEHHOMU TETpaau
HC BBI3BIBAJIO HCTIPABUJIIBHOC OTHOIICHHUEC K NPAKTUYCCKUM 3aHATHUAM KaK K JOIIOJHHUTCIBHBIM JICKIIUAM.

10. CHEIIMAJIBHBIE YCJIOBUA OCBOEHMS JTUCITUIIJIMHBI OBYYAIOIMUMUCA C UHBAJITMJIHOCTBIO 1
OI'PAHUYEHHBIMHA BO3MOXHOCTSAMMU 310POBbA

OcBOCHUE TUCHUILIMHBI HHBAJIHIAMHU U JHIAMHU C OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 3I0POBbSI OCYLIECTBISIETCS] C UCTIOIb30BAaHUEM
CHELHATbHBIX TEXHUIECKUX CPEACTB U IoJI0 HHPOPMALMOHHBIX TEXHOJIOTHH, IPEA0CTaBIsIEMBIX PecypcHBIM yueOHO-METOANIECKIM
LEHTPOM 10 00YUYCHUIO WHBAIUIOB U JIMII C OTPAaHUIEHHBIMU BO3MOXKHOCTAMHU 3710poBbs Yenl'VY 1o 3ampocy o0ydaromerocs.

1. MoOuibHBIe crienUanbHble TEXHUUECKHUE CPEICTBA VTS JIUL ¢ HApyLISHUSIMH 3pEHHS: IOPTATHBHBIN KOMIIBIOTED C BBOJOM/BBIBOJIOM
mpudrom bpaitns ¢ cunresaropom peun «ElBraile-W14J G2»; HoyTOyKu ¢ mporpaMMHOi 3kpaHHOro nocryna NVDA; anekTpoHHbIe
YBEIMUYHUTENH Il yIAJIeHHOTO IIPOCMOTPA; BUACOYBEININTEIN OPTAaTUBHEIE; TH(IIOILIEED; HUPPOBBIE TUKTO(OHEL.

2. MoOusbHBIE CeIUaIbHble TEXHHYECKHE CPEICTBA AJS JIMI C HAPYIICHUSMH CIyXa: CHCTEMa CBOOOJHOTO 3BYKOBOTO IOJSI CO
BCTPOECHHOW coBMecTUMOCThI0O ¢ FM-yctpoiictBamu; panuoxmnaccel «ConeT-PCM» ¢ mepemaTdWkoMm, 3aymIHBIM HHIYKTOPOM H
WHIYKIUOHHOW MeTNei; cucteMa MH(OPMAIMOHHAs Ui Clna0oCblanuX nepeHocHass «Mcrtok» A2 co BCTPOSCHHBIM IICEPOM —
3BYKOBBIM HH(POPMATOPOM; JOKYMEHT-KaMepa; IpOorpaMMHUPYEMBIE CIIyXOBBIE alNapaThl HHINBHAYAIbHOTO OJIL30BAHHSI.

3. AccuctuBHble MH()OPMAIIMOHHBIC TEXHOJIOTHH: MPOrPAMMHOE OO0ECleueHHe SKPaHHOTO JocTyna ¢ cuHTe3oM peun NVDA;
MPOrPaMMBbI IKPAHHOTO YBEIMYCHUS; TPOrPaMMBI PEYEBOI0 CHHTE3a JIISI KOMITBIOTEPOB U HOYTOYKOB; MPOTPAMMBbI PEUEBOrO CHHTE3a
JUTst MOOMJTBHBIX YCTPOMCTB; SKpaHHAast KIIaBUATypa; SKpaHHas JIyTa.

IIpu HEoOXOMUMOCTH Ul OOYYAIOIIMXCSl C HApyLNICHHSMH 3pEHHs Ha pabo4yux MecTax Uil MPOBEACHHS MPAaKTHYSCKUX WU
na00OpaTOPHBIX 3aHITHUH YCTaHABIMBAETCS CIICIMAIbHOE MPOrpaMMHOE obecneueHue (mporpamma pedeBoil HaBuranuu NVDA,
peueBble CHHTE3aTOPbI, SKPAHHBIC JIYIIBI).

B yueOnbie aymutopum oOecredynBaeTcsl OCCHPEMATCTBEHHBIM JOCTYN A OOYYalolIMXCS HHBAIMAOB M OOydarolmmxcs ¢
OTrpaHMYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbsl. B KaJ0W ayAuTopuH, TAe OOYy4YaroTCs HMHBAJIHIOBI M JIMIA C OTPaHHMYCHHBIMU
BO3MOKHOCTSIMH 340POBBSI, IPEAYyCMATPUBAECTCSI COOTBETCTBYIOIIEE KOJTMYECTBO MECT I OOYYAIOIIUXCSI C yYeTOM HapyIIeHUH MX
30POBbS.

J151s 0cBOGHHMS AMCIMILUIMHEI MHBAJIHIAM U JIUIaM C OTPaHUYEHHBIMHI BO3MOKHOCTSIMH 37I0POBbS IPEIOCTABISIETCS JOCTYI K ITIEYaTHBIM
HCTOYHHKAM, IMEIOLIUMCSI B Hay4qHOU 6nbmuoTeke Yenl'Y, ¢ HOMOIIBIO CHIeHAaTbHBIX TEXHHYECKUX CPEICTB; JOCTYII K DJICKTPOHHBIM
WUCTOYHUKAM, TPEACTaBICHHBIM B (OpPME DSICKTPOHHOrO JIOKyMeHTa B (QoHme HayuyHoir OubOmuorexkun Yenl'Y wmm
ANIEKTPOHHO-ONOIMOTEYHBIX CUCTEMAX, C MOMOUIBIO CIEIHATbHBIX TEXHHYECKUX W TPOrPAMMHBIX CPEICTB (pabouee MecTo IUis
HE3psiYero MoJb30BaTeNlsi C MPOrpaMMHBIM O0ECIeueHHEM SKpaHHOro AocTyna ¢ cuHTe3oM peun NVDA, pabouee mecro ¢
KOMITBIOTEPHBIM POJUIEPOM U KiaBuatrypoit Clevy ¢ 00JIbIIMMI KHONKAMH M C Pa3/esIoNIeH KIaBHIIN HAKIIAAKOM).
Y4eOHO-MeTOANYECKHE MaTepHaibl Ul 00YYaIOIUXCsl U3 YHCIA MHBAIUAOB U JIMI C OTPAaHUYCHHBIMU BO3MOYKHOCTSIMH 37I0POBbBS
MPEIOCTABISIIOTCS B hOpMax, aalTUPOBAHHBIX K OTPAHUYEHHSM HX 37I0POBbsI M BOCIIPHATHS HHOOPMAIHIH:

Jlnist i ¢ HapyIIeHUSIMH 3pEHHMS:

- B IEYATHOH (hOpME YBETMICHHBIM IIPUDTOM,

- B (popMe DIIEKTPOHHOTO TOKYMEHTa,

- B popme ayamodaiina,

- B meuaTHO# popme mpudTom Bpaiins.

JIist L ¢ HapyIIeHUSIMA CITyXa:

- B IeyaTHO# (opme,

- B popMe IIIEKTPOHHOTO TOKYMEHTA.

JInist i ¢ HapyIIeHNUsIMHM ONOPHO-/IBUTaTENBHOTO anmapaTa:

- B IEYaTHOH (opme,

- B (popMe IIEKTPOHHOTO TOKYMEHTa,

- B hopme aynuoaiina.

JlaHHBIA IEpeYeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTUHICHTA 00YYaIOIIUXCSl.

JI51s1 ”HBaNMIOB | JIUI] ¢ OTPAHUYCHHBIMH BO3MOYKHOCTSIMH 30POBbSI OCBOCHUE AUCIUILUIMHBI MOXKET OBITh YACTUYHO HIIH MOJTHOCTHIO
OCYILIECTBIICHO C UCIIOJI30BAaHUEM JTUCTAaHIIMOHHBIX 00pa3oBarenbHbIX TexHooruil (Moodle, Adobe Connect Pro u mp.).

B ocBoeHMHM IMCIUNIMHBI WHBAJMAAMHU U JIMIAMH C OIPAHHYCHHBIMH BO3MOXKHOCTSIMH 3[I0POBbS HCIIOJIB3YETCS WHIMBHIYAJIbHAS
pabora. Ilox MHAMBUAYyanbHOH paboTON moapa3zymeBaeTcsi aBe (GOPMBI B3aUMOACHCTBHSI C MPENOJaBaTeieM: HWHAWBHIYAIbHAS
yueOHasi paboTa (KOHCYJIbTALMH), T.C. IOTIOJHUTEIBLHOE Pa3bsCHEHHE y4eOHOro MaTepuaia W yriyOJIeHHOe M3ydeHHe MaTepHhaia ¢
TeMH OOYYaroIMMUCS, KOTOPHIE B 3TOM 3aMHTEPECOBAHbl, M HHAWBUIyallbHAs BOCIUTATENbHAs paboTa. MHIUBHIyalbHBIC
KOHCYJIbTally HAIIPABJICHbI Ha MHANBUYaTH3aIMI0 00yYeHHUS U yCTAaHOBJIEHHIO BOCIIUTATEILHOTO KOHTAKTa MEXKIy IIPENoAaBaTeIeM
1 00yJarOIIMMCS MHBATUIOM HJIH 00YYaIOIIIMCS C
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OrpaHUYCHHBIMU BO3MOXKHOCTSMHE 37I0POBBSI.
IIpu mpoBeACHUH POLIEAYPBI OLCHUBAHMUS PE3YIbTATOB 00YYCHNS HHBAIMUAOB M JIUI[ C OTPAHUYCHHBIMHI BO3MOYKHOCTSIMH 3J0POBBSI 110
MUCIUIUIMHE 00CSCIeUNBACTCsl BBITIONIHCHUE CIICAYIONIMX JOTOJHHUTENIbHBIX TPEOOBAHUI B 3aBHCHUMOCTH OT WHIMBHUJIYaJTbHBIX
0COOEHHOCTEH, 00YYaIOIINXCS:

a) MHCTPYKIMS MO MOPSAKY MPOBEICHHS MPOLEIYPhl OLCHUBAHKS MPEIOCTABIACTCS B JOCTYIMHON (GopMme (YCTHO, B MUCEMEHHOMN
bopme, B mucbMeHHOH (Gopme mpudToM Bpaiiiis, yCTHO ¢ UCHONIB30BaHUEM YCIYT CYpAOIEPEBOIUHKA);

0) nocrymHas (¢opma TMpeaoCTaBlcHHUS 3aJaHUN OICHOYHBIX CPEACTB (B meuaTHO# (opme, B medaTHOH (opMe yBETMYCHHBIM
mpudTom, B neyatHort popme mpudrom Bpaiiss, B hopMe SIEKTPOHHOTO JOKYMEHTA, 33[aHHsI 3a4UTHIBAIOTCS aCCHCTEHTOM, 3a/IaHUs
NPEIOCTABISIIOTCS C MCIIOJIb30BAHUEM CYP/AOIICPEBOIA);

B) goctymHas (opMa MpepoCTaBICHHUs OTBETOB Ha 3alaHus (MMCBMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIBIOTEPE, MHCHMEHHO
upudTom Bpaiins, ¢ ucnoab30BaHHEM yCIYT aCCHCTEHTA, YCTHO).

[Ipu npoBeAeHUU MPOLIEAYPHI OLICHUBAHKS PE3YJIBTATOB O0YUYCHUS MHBAIUIOB M JIUII C OTPAHHYCHHBIMH BO3MOYKHOCTSIMU 37I0POBbS
[peIyCMaTPUBACTCS UCIIOIB30BAHHE TEXHUYECKUX CPEICTB, HEOOXOAUMBIX MM B CBSI3H C MX HHANBHILYaTbHBIMH OCOOCHHOCTSMU. DTH
CpecTBa MOTYT OBITh IpeocTaBieHbl Yenl Y niin MOTYT HCIOJIb30BaThCsl COOCTBEHHBIE TEXHUUECKUE CpeCcTBa. [Ipr HEOOXOAUMOCTH
MHBAJIH/IAaM ¥ JIMLAM C OTPaHHYCHHBIMH BO3MOXXHOCTSIMU 30POBbS ITPEIOCTABIISICTCS JOIOIHUTEIBHOE BPEMsI [UIsI TOJTOTOBKH OTBETa
Ha 33J1aHus, IPOLIEAYPa OLICHUBAHUS PE3YIbTATOB 00YUYCHHS 110 TUCHHUILTHHE MOKET MPOBOAUTHCS B HECKOJIBKO ITAIOB.

IIpoBeneHne HPOLEAYPHI OLCHUBAHUS PE3yJIbTATOB OOYYCHHS HMHBATMIOB H JIHI C OTPAHHYCHHBIMH BO3MOXKHOCTSMH 3J0POBBS
JIOMYCKAETCS C UCTOIb30BAHUEM JIMCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHH.
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04.03.01 Xumus, HanpaBiaeHHocTh (Mpo(huiIb) AHAJIMTHYECKAs] XUMHS M XHMHYecKasi IKCIIepTH3a,
Maremaruka, 2024, ounas

[IpopekTop mo yueOHO# paboTe yTBepkaeHo 21.02.24 A.A. CanamaroB

V4YeHEIM COBETOM XHUMHUYECKOTO (l)aKyHLTeTa

IIporoxon 3acemanus Ne 7 ot 09.02.2024

IIpencenarens YueHoro cosera

XUMHYECKOTO (DaKysIbTeTa COTJIACOBAHO B. A. Bypmuctpos

3acenannem Ka(l)eIlpbl BBIYMCIUTEIbHOH MaTeMaTUKHU

IIporokon 3acemanus Ne 7 ot 25.01.2024

3aBeayromuii Kadeapoit COTJIACOBAHO B. H. ITaBnenko

ABTOp (COCTaBHTEIB) N. M. CokonrHCKas

CTpykrypa padoueii mporpaMmbl cooTBeTcTBYET npukasdy pekropa ®I'bOY BO «Ueal 'V» ot «13»
anpeas 2021 r. Ne 247-1
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