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fara “’ﬂ”“f%ﬂa%%%é&ﬁ?ﬂi%mmmm "Margmartuka" o HalpaBIEeHHUIO MOATOTOBKH (crenuanbHocti) 04.05.01
YRuKabive, SRR M R Fiprknaanas xuvus" HhnpasienHocTH (poditio) OpraHHYecKas 1 GHOOPTaHMIecKas XHMUs crp. 1

04c19ed8bfb98f3b6cb77a486b9a8788b8322323 ®I'BOY BO «Uenl'Y»

Pabouasi nporpaMmMa JUCUUILIMHBI (MOAYJIA)*
Maremaruka

HamnpaBnenne noaroToBKy (CIenuaibHOCTD)

04.05.01 ®yanaMeHTaIbHAS U NPUKIIATHAST XUMUS

Hamnpasnennocts (mpoduiib)

Oprannueckas 1 OMOOPraHNYeCKass XUMUSI

[IpucBauBaemas kBanudukaius (CTENEHb)

XuMuk. [IpenogaBareis XUMUH.

dopma o0ydeHus

OuYHasg

['ox Habopa 2025

*Paboyas nporpamMmma I1uCoUIlINHbI (MO,Z[y.TIH) aZaliTupoBaHa AJisk UHKJIIFO3UBHOT'O O6y‘ICHI/I$I HHBAJIMI0B 1
JII ¢ OrpaHUYCHHBIMU BO3MOXKHOCTAMUA 310POBbA

Yenaouuck 2025 r.

© ®I'BOY BO «Henl'V»



04.05.01 dyngameHTanbHas U NPUKIaAHasa xumus, HanpasienHocts (mpoguian) Opranuyeckast u
Onoopranuveckas xumus, Maremaruka, 2025, ounas

ITpopekTop 1o yueOHOH paboTe yTBepxkaeHo 24.02.25 A.A. CanamaToB

Y4eHBIM COBETOM XUMHYECKOTO (I)aKYJ'ILTeTa

[Tporokon 3aceqanust Ne 6 ot 14.02.2025

[Ipencenarens YdeHoro coBera

XHUMHAYECKOTO (haKylIbTeTa COIVIaCOBAHO B. A. BypmucrtpoB

3aceualmeM Ra(l)e[lpbl BBIYMCJIUTEILHOM MaTeMAaTHKH

[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



MUHOBPHAVYKHU POCCHUUA
\,} DepnepanbHOE TOCyIapCTBEHHOE OI0KETHOE 00pa30BaTeibHOS
@ YUPEKACHHE BBICIIEr0 00pa3oBaHus

«HensOunckuit rocynapcrsenHsiil yausepeurer» (PI'bOY BO «Henl'V»)

Pabouas nporpamma mucuuIuinHb! "MaTeMaTHKa" 110 HanpaBiIeHUIO NOAroTOBKH (creruanbHocTH) 04.05.01
"dyHnamMeHTaNbHas ¥ NPUKIIaJHAas XUMUS" HarlpaBiieHHOCTH (po¢umo) Opranndeckast 1 OHOOpraHudecKast XUMHS cTp. 2
OI'BOY BO «Henl'V»

Conepxanue

1. Ilenn ocBOEHUS AUCUUTLIINHBI

2. Mecto muctumniussl B cTpykType OIIOIIT

3. Komnerenuuu obyuatroiierocsi, popMUpyeMble B PE3yJIbTaTe OCBOCHUS JUCIUTIIMHBI
(Momynst)

4. O0beM AUCIUTLIUHBI (MOTYIIs)

5. CTpyKTypa U coaepkaHue JUCHUTLIAHBI (MOMYJIs)

6. @OH/1 OLICHOYHBIX CPEACTB

6.1. IlepeyeHb BUIOB OLICHOYHBIX CPEJICTB

6.2. TunoBble KOHTPOJIBHBIE 3aIaHUS U UHBIC MaTEPUAIIBI ISl TEKYIIEH aTTeCTAluU
6.3. TurnoBble KOHTPOJIBHBIE BONPOCHI U 3aJaHUs ISl IPOMEXKYTOYHOM aTTeCTalluN

6.4. Kputepun o1icHUBaHUS

7. YuebHo-MeToaAnuecKoe U HH(POpMAIMOHHOE 0OecTIeueHne JUCITUTUINHBI (MOTYIIs)
7.1. PexomeHnayemas nmureparypa

7.2. Ilepeuenpb pecypcoB HH()OPMAIIMOHHO-TEIEKOMMYHHUKAITMOHHOM ceTu "MuTepHet"
7.3. Ilepeuenb nHDOPMAITMOHHBIX TEXHOJIOTUH

8. MaTepuanbHO-TeXHUUECKOE 00ecTIieueHrne JUCITUTUTHHBI (MOJTYJIST)

9. MeTonuueckue yka3aHusl 1Ji 00y4JarouXcs 0 OCBOCHUIO TUCIMUIUTMHBI (MOTYJIS)
10. CnenpanbHble YCIOBUS OCBOSHUS AUCIUIIIMHBI 00YYaIOIIUMUCS ¢ MHBAIUIHOCTHIO U
OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBBS

© ®I'BOY BO «Henl'V»




MUHOBPHAVYKHU POCCHUUA
\,} DepnepanbHOE TOCyIapCTBEHHOE OI0KETHOE 00pa30BaTeibHOS
@ YUPEKACHHE BBICIIEr0 00pa3oBaHus

«Uensbunckuii rocynapctBeHHbliil yausepeurer» (PI'bOY BO «Henl'Vy»)

Pabouas nporpamma qucuuIuinHb! "MaTeMaTHKa" 10 HampaBiIeHUIO TOATOTOBKHU (cnennansHocT) 04.05.01
"®yHaaMeHTaIbHAs U MPUKIIATHAS XUMUS'" HallpaBIeHHOCTH (podrio) Opranndeckas 1 OHOOpraHUIecKask XUMHS ctp. 3
OI'BOY BO «Henl'Y»

1. HEJIX OCBOEHMA JUCHUTIINHBI

Henssmu mucunmuimHel MaTemaTuka sBISIOTCS yCBOSHHE Oy IynuMy 0akagaBpaMyu XUMHUH 3HAaHHH OCHOB pPsiJla MaTeMaTHUECKUX
[IPEIMETOB, OCBOCHHE METOJIOB PEIICHNI MaTeMaTHIECKUX 3aa4, IPUOOPETeHNE HABBIKOB MATEMaTHIECKUX BBIYHUCICHUH U
COOJIIOJICHNSI MATEMAaTUYEeCKUX MTPABUII — HEOOXOIUMBIX JIsl OCBOCHUSI PYrUX y4eOHBIX JUCIUILIMH U JUI1 o0ecriedeHus Oy aymiei
npodeccnoHanbHON ASSTENFHOCTH 110 JAHHOH CIIeHaNbHOCTH.

Pe3yJ'II)TaTI>I 06y‘{eHI/I$[ IO JUCHUIUIMHE HAIIPABJICHBI HA JOCTUXXCHUE NWHIUKATOPOB, COOTBETCTBYIOIINX KOMHCTCHHI/Iﬁ OIIK-4:

OITK-4-1. Imeet nipejicTaBICHHE O B3aUMOCBSI3U Pa3/IeNIOB XMMUH C TEOPETHUECKMMU OCHOBaMH (DU3MKU M MATEMATHKH;

OITK-4-2. YMeeT UCToIb30BaTh 3HAHUS TEOPETHUYCCKUX OCHOB (PM3MKH U MATEMATHKH IS TNIAHUPOBAHHUS XMMUYECKOTO
SKCHEPUMEHTa, 00paOOTKH U MHTEPIIPETUPOBAHHUS TIOyUYEHHBIX PE3YJIbTATOB;

OITK-4-3. MIMeeT npakTUYECKU OMBIT pelIeHUs] PU3HYECKUX U MATEMATHIECKUX 33Jay MPUMEHHUTEIIBHO K Pa3JIMYHBIM 00JIACTSIM
Mpo¢heCCUOHANBHON AEATENLHOCTH.

2. MECTO JUCHUIITMHBI B CTPYKTYPE OIIOII

Hwuxin (pazper) OITOIT: F1.0.1.01

2.1 TpeGoBaHus K NPeABAPUTEIbHON NOATOTOBKE 00y4alOLIerocs:

Orta JUCHUILIMHA 633preTC$[ Ha MIKOJIBHOM KypC€ MaT€MaTUKHU

2.2 I[I/ICIII/IIIJ'IHHLI N MPAKTUKH, IJIS1 KOTOPBIX OCBOCHHE JAHHOM TUCHHMILTHHBI (MO)IyJ'Iﬂ) He00X0MMO KaK npeamecreyromee:

HNudopmaruka, KBantosas xumus, Kpucramoxumus, ®usvka, Ousnveckas xumus, OyHIaMeHTaIbHbIE OCHOBBI KBAHTOBOW XUMHH,
YucneHHbIe METOABI B XUMHUHU

duzuka

YucneHHbIe METOBI B XUMHUH

q)yH,I[aMeHTaJILHLIe OCHOBBI KBAHTOBOH XHUMHH

Kpucramnoxumust

duznueckass XumMus

KBantoBas xumus

Wndopmaruka

3. KOMIIETEHI[Y OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJILbTATE OCBOEHMS JUCLIATLTAHBI
(MOJY.JIsT)

OIIK-4: Cnoco0eH MJIaHUPOBATH PA0OTHI XUMHYECKOI HANPABJIEHHOCTH, 00PadATHIBATH M HHTEPNPETHPOBATH MOJyYeHHBIE
Pe3yJbTaThl ¢ HCMOJIb30BAHUEM T€OPETHYECKHX 3HAHMI M MPAKTUYECKHUX HABBIKOB PelIeHUs] MATEMATHYECKUX U (pr3nUecKuX
3aga4

3HaTh:

OCHOBHBIE TIOHATHS, onpeneraeHus, GopMyIsl U GaKThl, TPAKTUUECKAE CMBICIBI HOHATHH H (aKkTOB (reOMeTpHIEeCKUe H PU3NIECKHe) U
UX JIOTHYECKUE CBSI3U — U3 CIEAYIONIHNX Pa3elioB MAaTEMaTUKU:

aHaJIUTHYECKasi TeOMETPHS Ha INIOCKOCTH M B IIPOCTPAHCTBE, JINHEHHas anredpa, BEKTOpHas anredpa,

KOMILTEKCHBIE YHcia, TuddepeHInanbHoe HCUNCICHNE, HHTErpalbHOe HCUNCIeHHE QYHKINI OTHOH M MHOTUX ITEPEMEHHBIX, TEOPHUS
PAIOB, TeOpHsE OOBIKHOBEHHBIX

midhepeHnnanbHEIX ypaBHeHNH U MU depeHInanbHEIX YpaBHEHHH ¢ YaCTHBIMH IPOU3BOIHBIMH BTOPOTO

MOPSi/IKa, TEOPHUS BEPOSTHOCTEH M MaTeMaTHYeCKasi CTATUCTHKA.

Ymern:

B IICPCUYUCIICHHBIX pa3gciiax MaTCMaTUKU MTPUMCHATH NU3BCCTHBIC (1)OpMyJ'lbI, pemaTh TUMOBBIC 2JIEMCHTAPHBIC 3aJa4r, IPUMCHSATDH
OCHOBHBIC 3JIEMEHTAPHBIC METO/Ibl UX PCHICHHUS, BUACTHb NPAKTHYCCKHU BA’KHBIE CMBICJIBI TECOMETPHUICCKUC, (bI/IBPI‘IGCKPIC,
anre6panqecxne, B TUIIOBBIX MPAKTHYCCKUX 3aJadax pacrio3HaBaTh IPUMEHUMOCTD A3bIKa MAaTCMAaTHUKU JJI1 ONIMCAHU 3a/1a4d U
pacrio3HaBaThb NOAXOAAINE MATEMATUICCKUE METOIbI I PCIICHHWA BOSHUKAIOIIUX 3a4a4.

Baanernb:

HaBBIKH T0JIb30BaHMS 0a3UCHBIMH HOHIATHIMU U METOJaMU PCUICHUSA 3JICMCHTAPHBIX 3a/la4 B IIEPEUYNCIICHHBIX pa3ZcjiaX MaTEMAaTUKH,
HaBbBIKaMU CIICIIHAJIBHBIX BBIYMCJICHUN U JIOTUYECKHUX paccy>Kz[eHm71, onepupys 0a3HCHBIMHU MTOHATHAMHU U3 THX pas3aciion
MaTCeMaTHUKH.

© ®I'BOY BO «Henl'V»




MHWHOBPHAYKHN POCCHUI

\)} denepanibHOE TOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOC
YUPESIKICHUE BBICILETO 00pa30BaHHs

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

Pabouas nporpamma tucuuIuinHb! "MaTeMaTHKa" 10 HampaBiIeHUIO HOATOTOBKHU (creruanbHocTH) 04.05.01

camocTosTenbHas padora :  151,8
9acoB Ha KOHTPOIb : 45
KOHTaKTHas pabora: 127,2

"dyHnaMeHTaNbHas ¥ NPUKIaJHas XUMUS" HarpaBiieHHOCTH (po¢umio) Opranndeckast 1 OHOOpraHudecKast XUMHS cTp. 4
SI'BOY BO «Uenl'Y»
B pe3yabTaTe 0CBOCHHS AMCHUIIJIMHBI 00yYaIOLIMiics 0/ KeH
3.1{3natn:
3.1.1|oCHOBHBIE TTIOHATHS, OTIPEIeNICHHS, POPMYJIIbI M (DAKThI, MPAKTHYECKUE CMBICIIBI MOHATHIT U PaKTOB (reOMETpUYECKUE U
(u3nuecKue) U UX JOrHYEeCKUe CBSI3H — U3 CIEYIONINX pa3/ielioB MaTeMaTUKN:
3.1.2|aHanuTHueCcKas reOMETpHs Ha IUIOCKOCTH U B IPOCTPAHCTBE, TMHEHHAs anreOpa, BEKTOpHas ainredpa,
3.1.3|xoMIutekcHbIe yucia, auddepeHInanTbHOe HCUUCICHUE, HHTETPAIbHOE HCYHCIICHUE (DYHKIIMN OJJHON U MHOTHUX
MIEPEMEHHBIX, TEOPHS PAJOB, TEOPUS OOBIKHOBEHHBIX
3.1.4| auddepennyanbHbIX ypaBHEHHH U AU depeHMaNbHbIX YPaBHEHHH ¢ YaCTHBIMH IPOU3BOJHBIMU BTOPOI'O
3.1.5|mopsnxa, Teopust BEpOSITHOCTEH U MaTeMaTHUECKasi CTATUCTHKA.
3.2|YmeTh:
3.2.1|B mepe4yrcIIeHHBIX pa3ienax MaTeMaTHKH IPUMEHSTh U3BECTHBIE ()OPMYJIBI, pelIaTh TUIIOBBIC 3JIEMEHTapHbIE 3a/1auH,
IIPUMEHSTh OCHOBHBIE 3JIEMEHTapHBIC METO/Ibl UX PEIICHNS, BUJIETh IPAKTUUECKH BayKHBIE CMBICIIBI T€OMETPUYECKHE,
¢dusnueckue, aredOpandecKue, B THIIOBBIX MPAKTHYECKHUX 3a/1a4aX Paclio3HaBaTh MPUMEHHUMOCTD SI3bIKa MATEMaTHKH
JUIS OITMCAHUS 3a/1a4 ¥ Paclio3HaBaTh MOAXOASIINE MATEMaTHIECKUE METO/IbI AJIs PEILICHHUS BO3HUKAIOLINX 3a/1a4.
3.3|Baagern:
3.3.1|HaBBIKH TOJIH30BaHUS OA3UCHBIME IMOHATHAMH H METOIaMH PELICHHS YJIEMEHTAPHBIX 3a]1a4 B IEPEYHCIICHHBIX pa3ienax
MaTeMaTHKH, HABBIKAMH CIICIIMAIBHBIX BEIYUCICHUN U JIOTHYECKHUX PACCYKACHUH, orepupys 0a3UCHBIMU HOHATHAMU
13 ATHUX Pa3/leloB MaTEMATHKH.
4. OFBbEM JUCIIUIIJIMHBI (MOAYJIsT)
O6wasn TpyaoemMKocTb 93ET
Yacos o yueOHOMY Iutany : 324 Buner konTponst B cemecTpax:
B TOM UUCIIC :
aynutopHsbie 3aHatus . 108 9K3aMeHsl 1, 2

UKP: 0
5. CTPYKTYPA U COAEP)KAHUE JUCIHHUIIJIMHBI (MOAYJISA)
Kon HaumenoBaHnue pa3/iejioB U TeM /BU/I 3aHATUS/ Cemectp | Yacos Jlutepatypa
| 3aHATHSA [ Kvpc
Pazgen 1. AnannTuyeckasi reoMeTpHs
1.1 VYpaBHeHus npsAMoi Ha TiockocTu /JIex/ 1 2 JI1.1
01032
1.2 Kpussie Broporo nopsiaka /JIex/ 1 8 JI1.1J11.3
91
1.3 AHanuTHUYeCcKasi reoMeTpHs B mpoctpaHcTse /JIex/ 2 2 JI1.1
€)!
1.4 DJeMeHTHI BEKTOpHOH anreOpsI /JIex/ 2 2 JI1.1
€)!
1.5 3amaqn 0 IPSMBIX Ha MIOCKOCTH 1 2 JI1.1
€
/Mp/
1.6 Kpussie BToporo nopsiaka 1 4 JI1.1
€
Mp/
1.7 3aga4n O IIOCKOCTSIX ¥ NPSAMBIX B pocTpancTse /T1p/ 2 2 JIT.1 JI1.2
€)!
1.8 DeMEHThI BEKTOPHOW alreOphI 2 1 JI1.1
Mp/ 91

© ®I'bOY BO «Yenl 'Yy




MUHOBPHAVYKHU POCCHUU
\,} DenepanbHOE TOCyIapCTBEHHOE OI0KETHOE 00pa30BaTeibHOS
@ YUpPEKACHHE BBICIIEr0 00pa3oBaHus

«UHensOunckuit rocynapcrsensiil yausepeurer» (PI'bOY BO «Henl'V»)

Pabouas nporpamma mucuumuinHb! "MaTeMaTHKa" 10 HampaBiIeHUIO TOATOTOBKHU (cnennansHocT) 04.05.01

"dyHnaMeHTaNbHas ¥ NPUKIaJHas XUMUS" HarpaBiieHHOCTH (po¢umio) Opranndeckast 1 OHOOpraHudecKast XUMHS cTp. 5
OI'BOY BO «Henl'V»
1.9 YpaBuenus npsamoii /Cp/ 1 5 J1.1
€|
1.10  |Kpusslie Broporo nopsiaka /Cp/ 1 4 J1.1
€]
1.11  |3amaum o npsmMbIX Ha iockocTH /Cp/ 1 4 J1.1
€)!
1.12  |AHanutuueckas reoMeTpus B mpocTpaHcTe /Cp/ 2 6 J1.1
€
1.13  |DnemeHTsl BekTOpHO# anreoper  /Cp/ 2 6 J1.1
€)!
1.14  |3anauu o OpAMBIX U IJIOCKOCTAX B IpocTpaHcTse /Cp/ 2 4 J1.1
€
Paznen 2. OcHOBBI JIMHeHHOH aaTe0phl
2.1 Martpunb! u X NIpuMeHeHne 2 1 JI1.1
/J1ex/ €)!
2.2 CucTeMBbl JTMHEHHBIX YpaBHEHHH 2 1 JI1.1
/JTex/ 91
23 Komnnekcusle uncia 2 2 J1.1
/J1ex/ €)!
2.4 Martpuusl 1 onpeaenuTenn 2 1 JI1.1
91
Mp/
2.5 Komnnekcusle uncia 2 1 J1.1
Mp/ €]
2.6 Marpuusl 1 ux npumenenue /Cp/ 2 6 J1.1
91
2.7 CucreMsl JTMHEHHBIX ypaBHeHH /Cp/ 2 6 J1.1
€)!
2.8 Kommnekcusie yncina /Cp/ 2 2 J1.1
91
2.9 Martpursl u onpenenurenn /Cp/ 2 4 J.1
€)!
Pazgen 3. MaTtemaTH4yecKuii aHaJIu3
3.1 Tlonsarue QyHKIMN 1 2 JI1.1
/JTex/ 31
3.2 1 6 J1.1
IIpenensr 91
/J1ex/
33 TIpousBomubie 1 aAuddHepeHraTs 1 8 J.1
/JTex/ €]
34 WuTerpanst 1 10 JI1.1
/J1ex/ €)!
3.5 2 4 J1.1
OYHKIIMM MHOTHX [TEPEMEHHBIX €
/JTex/
3.6 2 2 J1.1
Psinpr /Jlex/ €
3.7 MuTerpainsl 1o 001acTsIM U KPUBBIM 2 5 JI1.1
/JTex/ €)!
3.8 TIpenemnsr 1 4 JI1.1
Mp/ 91
3.9 IIpousBonHsie 1 1 JI1.1
Mp/ 21
3.10 |[Heompenenennrple HHTETpaIbI 1 4 JI1.1
Mp/ 91

© ®I'bOY BO «Yenl 'Yy




MUHOBPHAVYKHU POCCHUU
\,} DenepanbHOE TOCyIapCTBEHHOE OI0KETHOE 00pa30BaTeibHOS
@ YUpPEKACHHE BBICIIEr0 00pa3oBaHus

«UHensOunckuit rocynapcrsensiil yausepeurer» (PI'bOY BO «Henl'V»)

Pabouas nporpamma tucuuIuinHbI "MaTeMaTHKa" 110 HaNpaBIeHUIO TOATr0TOBKHU (cnenuansHocT) 04.05.01

"dyHnaMeHTaNbHas ¥ NPUKIaJHas XUMUS" HarpaBiieHHOCTH (po¢umio) Opranndeckast 1 OHOOpraHudecKast XUMHS cTp. 6
OI'BOY BO «Henl'V»
3.11 |OnpeneneHHble HHTETPAIBI 1 3 J1.1
Mp/ €|
3.12  |YacTHbIEe TPOU3BOIHBIC 2 1 J1.1
Mp/ €]
3.13  |Panpsr 2 2 J1.1
Mp/ €)!
3.14  |Kparnsie unrerpaisl. KpuBonnHeiiHbIe HHTErpaIbL. 2 2 J1.1
Mp/ €
3.15 |[ousartue pyukuuu /Cp/ 1 7 J1.1
€)!
3.16 |IIpenensr /Cp/ 1 16 J1.1
€
3.17 |lIpousBoansie u nuddeperumans /Cp/ 1 18 J1.1
€)!
3.18 |Wnrerpanst /Cp/ 1 8,4 J1.1
€)!
3.19 |®yHkuuu MHOrux nepemeHsusix /Cp/ 2 12 J1.1
€]
3.20 |Yactusie npousBoansie /Cp/ 2 8 J1.1
€)!
3.21 |Hurerpansl no obnactsam u kpusbM /Cp/ 2 4 J1.1
91
3.22  |Pams1 /Cp/ 2 7 J1.1
€)!
3.23  |Atrectanus /KoHTAT/ 1 9,6
Paznen 4. IuddepeHunaibHble ypaBHEHUS
4.1 JudepenuanbHbie YpaBHEHHUSI TEpBOro mopsaka /JIex/ 2 3 J1.1
€)!
4.2 JudepeHnuansHbie YPaBHEHHUs] BTOPOTO MOPsIKA 2 2 J1.1
/JTex/ 31
43 2 1 J.1
IMpunoxenus auddepeHuanbHbIX ypaBHEHUH €]
/Jlex/
4.4 Huddepennmansuble ypasHeHus /IIp/ 2 4 J1.1
91
4.5 Huddepenimansapie ypaBHeHUs iepBoro nopska /Cp/ 2 4 J.1
€)!
4.6 Juddepenupanbupie ypaBHeHUs BToporo nopsinka /Cp/ 2 4 JI1.1
91
4.7 [punoxenus muddepeHnnaibHeIXx ypasHenuit /Cp/ 2 4 J.1
€)!
Pazges 5. Teopusi BeposATHOCTEH M MATEMATHYECKAsl CTATUCTHKA
5.1 OcHOBBI TeOpUH BeposiTHOCTEH /JIek/ 2 6 J1.2
€]
5.2 OCHOBBI TEOPUH CITYYalHBIX BeMUIuH /JIek/ 2 3 J1.2
€)!
53 MaremaTuyeckue METOAbI CTATUCTHKU 2 2 J1.2
/JTex/ €
54 Teopust BepositHOCTe# /TIp/ 2 2 J1.2
€]
5.5 Cunyyqaiinble Benmmaunsl /I1p/ 2 1 J1.2
€)!
5.6 Maremaruueckasi CTaTUCTHKA 2 1 J1.2
Mp/ €]

© ®I'bOY BO «Yenl 'Yy




MUWHOBPHAVKHN POCCHUU
\)} DdenepanbHOe rocyJapcTBEHHOE OI0/PKETHOE 00pa3oBaTesibHOS
@ YUPESIKICHUE BBICILETO 00pa30BaHHs

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

Pabouas nporpamma TucuuIuinHb! "MaTeMaTHKa" 10 HaIpaBICHUIO NOAr0TOBKH (crienmanbHocTH) 04.05.01

"dyHnaMeHTaNbHas ¥ NPUKIaJHas XUMUS" HarpaBiieHHOCTH (po¢umio) Opranndeckast 1 OHOOpraHudecKast XUMHS ctp. 7
OI'BOY BO «Henl'V»
5.7 Teopus BepostHocTeir /Cp/ 2 4 J1.2
€|
5.8 Crnyuaiinsle Benmuunsl  /Cp/ 2 4 J1.2
€]
5.9 MaremaTunueckas ctatuctuka /Cp/ 2 4,4 J1.2
€
5.10 |Arrecranus /KoHTAT/ 2 9.6
Pazgen 6. Jk3amen
6.1 Ok3ameH /Ox3aMeH/ 1 18 J1.1
€
6.2 Ok3aMeH /Dk3aMeH/ 2 27 JI.1J11.2
€|

6. POHJ OHEHOYHBIX CPEJICTB

6.1. IlepeyeHb BUIOB OLIeHOYHBIX CPeJCTB

KOHTpOHLHLIe 3alaHUs Ha IIPAKTUYCCKUX 3aHATUAX.
KOHTpOJ’ILHOG 3alaHNEC B KOHIEC CEMECTpa JIA IMOJYUYCHHUA 3a49€Ta.

Bormpock! 1 3agaun Ha Sk3aMeHe, KOTOPBIA TPOBOINUTCS MHCEMEHHO.

6.2. TunoBble KOHTPOJIbHbIE 3a/IaHNUsl ¥ HHbIe MaTePUAJIbI /ISl TEKYLIel aTTecTallUN

[Tpumeps! 3a1a4 1151 KOHTPOJIBHBIX padoT B 1 cemecTpe
1. Haiitn nyuny Beicotsl AD B Tpeyroasauke ABC, rae A(-4,1), B

('27'3)3 C(Saz)
2. UccnenoBats GyHkiuio  f(X)=x"3/(2-X) ¥ MOCTPOUTH ee

rpadux.
3. Haiitu paccrosiHue Mexay GOKycamu U IeHCTBUTEIBHYIO MOJIYyOCh

THTIEPOOIIBI, Y KOTOPOH SKCIEHTPUCHUTET 1,5 1 MHHMas MOIyoCh paBHa 5.
4. Haiitu Touky nepeceueHus npsaMelx y=5x-3, 7x-3y+4=0,

ucnonb3ys npasuio Kpamepa.
5. Haiitu TpeThio nmpou3BoaHyto pyHkuuu f(x)=x/sin(X).

[Tpumepbl 3a1a4 47151 KOHTPOJBHBIX PaboT BO 2 cemecTpe

1. Haiitu Touku skcTpemyma dynkuuu  f(x,y)=3xy-y"2+2
2. Haiitn mmomaap TpeyronpHuKa ¢ BepmmHamu (-2,4,0), (5,-

352’)5 (1 52a-3)'
3. Haiitu nepBrie Tpu unena psaa Teiinopa gynkmun f(x)=x"3/(2-

X) BTouke 1.
4. Bpruucnuth ABOiHOI nHTErpan ot pynkuu  f(X,y)=3xy-y"2+2

o obmactu  2x+5y<7, y>x-5, y<3x+4.
5. BpIUMCAUTH KPUBOJMHEHHBIN HHTETPa 2-Ir0 PO/ia OT BHIPAXKEHUS

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

6. Pettuth nuddepenimanpaoe ypaBHeHne  y'+y'-2y=6x"2.
7. B ypue 5 GenbIX, 3 KpacHBIX U 7 CHHUX IIapoB. Beinymu 3
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Onxoro 1Bera ?
8. BeposITHOCTh yCTIENITHOTO OMBITA C UCIOJIB30BAaHUEM BelleCcTBa A

paBHa 0,4, a ¢ ucrosik3oBanueM BemecTBa b — 0,7. Kakosa
BEPOSITHOCTH YCIIEIITHOTO OTBITA, €CIIH C BEpOsTHOCTHIO 0,8

HCIIONIF30BAIOCH BEMIECTBO A, U € BeposITHOCTHIO 0,2 — BemecTBO b ?
9. B ycroBusx mpensiIyiei 3aaud U3BeCTHO, YTO OIBIT

OKOHYHIICA Heyz[aqeﬁ. KakoBa BEPOATHOCTD, YTO UCIIOJIB30BAJIOCH

BEIIECTBO A, I KAKOBa BEPOSTHOCTb, UTO MCIIOIH30BaNIOCh BemecTBO b ?
10. BeposATHOCTB YCIIENIHON peakluy B JAHHOM SKCIIEPUMEHTE BCETO

0,001. Ecnu npoBecty, sxciepumeHT 2000 pas, To KakoBa
BEPOSITHOCTb, YTO peakius OyAeT HaOIoqaThCcs OAMH pa3 ? nBa pasza ?

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

3aIlUIaHUpPOBATh IMOBTOPOB OIIBITOB, YTOOBI C BEPOATHOCTBIO 90 IIPOUCHTOB

LA QTN AT ITA A LAY 0 LIL TV mraran 9

6.3. TunoBble KOHTPOJIbHbIE BONPOCHI U 3aaHUS ISl MPOMEKYTOYHOM aTTecTAllNU

Bompocs! k 3k3aMeny B 1 cemectpe.

1. OmpeneneHus NPIMOro MPOU3BEACHHUS MHOXKECTB, COOTBETCTBHUS, (DYHKIIMU.

2. Tonsarus xommo3unuy GyHKINi, croxuol QyHKINH, 00paTHOH dyHKIMN. Haxoxnerne oopaTHON QyHKINM Ha S3bIKe GOPMYIT H
rpaduuecku.

3. TonsaTne orpanndeHns pyHKnun. OOpaTHBIE SIEMEHTapHbBIC (QYHKIUH.

Bugp! ypaBHEHHUH NPSAMBIX HA IUIOCKOCTH. YTOJI MEXIY IPAMBIMU. PaccTosiHME OT TOYKHU 10 MPSIMOIA.

OmnpeneneHue OKpy>KHOCTU. BbIBOJI ypaBHEHHSI OKPY>KHOCTH.

Omnpenernenue 3JUIUICa. BBIBOJ KAaHOHUYECKOTO YpaBHEHHMS 3IUIUIICA.

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

Omnpenenenue runepOonsl. BeIBOI KaHOHUYECKOTO YpaBHEHUS TUNEPOOIBL.

9. CsoifcTBO IMPEKTPUCH TUIIepOOIEL. BBIBoK ypaBHEeHHs KacaTenbHOI. ONTHYECKOe CBOMCTBO THIEPOOIIHL.

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

11. TloHATHe 0 KPHUBBIX BTOpOTO Mopsaka. Kiraccupuxamms KpUBBIX BTOPOTO MOPSAKA.

12. Ompenenenue npeena GyHKINUU Ha S3bIKE “SICUIOH-AeNbTa” . [IpuMephbl BEIYUCICHUS [IPEAEIOB [0 ONPEISNICHUIO.

13. Tlonsrue OeckoHedHO Majoil. CBOHCTBA OECKOHEUHO MaJIbIX.

14. Tlpenen cymmsbl pyHKIMH. JloKa3aTeNbCTBO.

15. TIpenen npousBeneHus GpyHkiuii. JJoka3arenbcTro.

16. CaoiicTBa npeaemnos.

17. Tlepsblii 3ameuaTenbHbIi mpenen. O60cHOBaHuUE.

18. Bropoii 3ameuaTenbHbIN IPeae U OllpeleIeHre YHca €.

19. TloHATHSA OKPECTHOCTH YUCIIA U OKPECTHOCTU OeckoHeuHocTH. OmpeesieHue mpesiena Ha si3bIke okpecTHocTel. [Ipenen
10CJIEJ0BAaTEIbHOCTH.

20. TloHsTHE pacHIMPEHHOI CHCTEMBI JeHCTBUTENBHBIX YHCEI U apiH(METHKH B Heil. [IOHATHS HeonpeaeIeHHOCTeH P BEIYHCIICHUH
MIPEJEIOB U YCTPAHEHHs HEONPEICICHHOCTEH.

21. Tlonsarue ogHOCTOPOHHETO Npenena. IIpumepsl.

22. Tlonarue HEMPEPHIBHOCTU (YHKIUH U CBOHCTBA HEMPEPHIBHBIX (yHKIUIL.

23. Tlonsarue Touku paspsiBa. Kilaccudukarms Touex pa3poisa.

24. Omnpenenenus Npou3BoAHoU U auddepeHnrpyeMocT GyHKUuU. IIpuMepsl BBIYUCIEHUS IPOU3BOIHBIX 110 OIPEAEIICHHUIO.
25. Teomerpuueckuii 1 GU3NYECKUH CMBICIIBI IPOU3BOAHOM.

NN
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26. BoiBoa GopmMyi 11 NPOU3BOAHBIX (QYHKIMHA CTETIEHHAs, CHHYC, KOCHHYC.
27. BoiBoa GopMya MPOU3BOIHASI CyMMBbI () YHKIWI U TPOU3BOIHAS IPOU3BEICHHS ()YHKIIUH.
28. BoiBoa GopMyssl Tpor3BoAHAS YacTHOTO GYHKIMHA. BeiBoa hopMyn npou3Bo/HAS TAHI'€HCA U IPOU3BOAHASL KOTAaHIeHCA.
29. BsiBoj (hopMyIT IPOU3BOIHAS CIIOKHOM (HDYHKIIMH M IIPOU3BOIHAS 00paTHOM GyHKIMK. BIBOI (hOpMYIT IPOU3BOIHBIX apKCHUHYCA,
apPKKOCHHYCa, apKTaHreHca U apKKOTaHIeHca.
30. BeiBog hopmyn npou3BogHas orapudmMa U IpOU3BOIHAS MTOKa3aTeIbHON HyHKINH.
31. IlpomsBoxnsie Beicmux mopsakoB. Gopmymna Teitnopa.
32. BeiBog mpasuio Jlomurans. [Ipumepsl npuMeHeHHs.
33. HaxoaeHue ToUYeK SKCTpeMyMa (QYHKIIUH Yepe3 UCCIICIOBAHHUE €€ IPOU3BOIHBIX.
34. HaxoxaeHue NPOMEKYTKOB BBIITYKJIOCTH M BOTHYTOCTH (DYHKIIHUH.
35. Tousarue nuddepennmana Gpynkuuu. ['eomerpudeckuii cMbicn quddepennnana. CpoiictBa audpepenimanon. CBOHCTBO
HE3aBUCHMOCTH 3Ha4YeHus nuddepeHnnana ot BbI0opa apryMeHTa.
36. Ilonsatue nepBooOpa3Hoii. CBOiiCTBa MEPBOOOPA3HBIX.
37. IlonsaTue HeonpeneleHHOr0 UHTerpana. Tabauma HeonpeaeaeHHbIX HHTErPajoB.
38. CoiicTBa HEOTIpeAECTEHHBIX HHTETPAJIOB.
39. Mertobl BEIYUCIICHUS HEOTIPEIEICHHBIX HHTEIPAJIOB.
40. BoiBog GopMyIIBI HHTETPUPOBAHUS 110 YacTsAM. [IpuMepbl MpUMEHEHUS.
41. WHTerpupoBaHHEe TPUTOHOMETPUYECKUX BHIPAKEHHH.
42. WHTerpupoBaHUE PAllMOHATBHBIX (YHKITHH.
43. Tlonsarue ompesesIeHHOr0 UHTerpaia. I'eoMeTpuueckuil CMbICI ONPEeNIeHHOro HHTerpaa.
44. dopmyna Herorona-Jleitbnuia u ee BEIBOSI.
45. CaolicTBa ONpeEICHHOTO HHTErpaa.
46. IlpowmsBoaHas ompeAeNeHHOr0 HHTETpaja 110 IepeMEHHOMY BEpXHEMY IpeAeIy.
47. HecoOCTBEHHbIC HHTETPAJIBL.
48. IlpunoxxeHWs ONMpPENeIeHHOTO HHTErpaia K TeOMETPUIECKUM 3a/1a4aMm.
49. TlpunoxxeHus ONPeNEeIeHHOro HHTerpaia K 3ajadaM 1o (usuxe.

Bompockl k 9K3aMeHy BO 2 ceMecTpe.

1.
2.

IMonsTHE KOMIUIEKCHOTO Yucaa. Apu(METHKAa KOMIUIEKCHBIX YHCET.
Tpuronomerpudeckas 1 SKCIIOHCHIHAIbHAS ()opMa KOMILUTCKCHBIX grcell. CTeleHn 1 KOPHH OT KOMIUTEKCHBIX urcel. OCHOBHas

TeopeMa anreOpol.

NN R W

9.

10.

IMonsaTre MaTpunsl. Apudmernka Matpun. CBoicTBa MAaTPHI]. 3aliCh CHCTEMBI THHEIHBIX YpaBHCHUH B MATPHIHOM BUJIE.
Onpenenurens matpuusl. [Ipasuno Kpamepa.
IMonsTre 0OpaTHON MaTpuIEl. PopMyna ATT HAX0XKIEHHUA 0OPATHOI MAaTPHITHL.
Merton I'aycca.
VpaBHeHHUs IIOCKOCTEH B IPOCTPAHCTBE. YTOI MEKAY IUNIOCKOCTSIMU. PaccTosiHUE OT TOUKHU [0 IIIOCKOCTH.
VpaBHeHUs NPAMON B IPOCTPAHCTBE. YTOJI MEKIY NPSAMBIMH, MEXKAY IIPSIMOM U IJIOCKOCTBIO B IPOCTPAHCTBE.
IToBepxHOCTH BTOPOro MopsaKa B IpocTpaHcTBe. Ha3paHNs, KAHOHMYECKUE YPABHEHHUS, CBOKCTBA.
INousTue cBOGOAHBIX BEKTOPOB. JISHCTBUS ¢ BEKTOPaMH U UX CBOiicTBa. ITOHATHS 3aBHCUMOTO U HE3aBUCHMOTI'O MHOXKECTBA

BEKTOPOB. Iousitue 6a3uca u PasMEPHOCTH MPOCTPAHCTBA BEKTOPOB.

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

CkassipHOe NIPOU3BEACHUE U €T0 CBONCTBA.

Ilonarue npaBoil TpOHWKH BEKTOPOB. BEeKTOpHOE MPOU3BEICHUE U €TI0 CBOMCTBA.

[lonsATHE cCMEIIaHHOTO NPOU3BEIEHHS U €T0 CBOMCTBA.

Croco0bI HATTATHOTO MPeCTaBICHNS (DYHKIUH IBYX TIEPEeMEHHBIX.

JduddepenupyemMocTs QyHKIMHN HECKOIBKUX IepeMEeHHBIX, tuddepennuunan. OnpenenaeHue 4acTHON Mpou3BoAHON. ['paguenT.
INonsiTue npousBoHOM 10 HanpasiaeHU0. PopMysia IPOU3BOJHON 10 HAIIPABIECHUIO.

YacTHbIe TPOU3BOIHBIC BRICIIUX MOPSIKOB. HezaBHCHMOCTE YacTHOM NPON3BOAHON OT mopsiaka AudepeHIupOBaHuUI.
IMonsarue nonuoro quddepenuana. [Ipnsnak monxoro xuddepernnnana. [Tonsarre neppoodpasHoit oT moxHOTO AUPDHepeHnata

1 €€ HAXOXKJICHHUC.

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

[onsarue kpurnueckoit Touku. Haxoxxaenue sKkCTpeMyMOB (DYHKLIUH BYX ITEPEMEHHBIX.
BriBox popMyst MeTOAa HAUMEHBIINX KBAAPATOB.

[onsaTue yncaoBoro psga. OnpeneneHne CX0AUMOCTH psija.

[Ipu3Haku cX0MMOCTH PsOB HeOOXoauMBIH, Jlanambepa, Komm, HHTErpasbHBIM.
VYcIiioBHAs CXOUMOCTD U IPU3HAK AOEIsi CXOAUMOCTH PSIOB.

I"apmonnueckuii pag U J0Ka3aTEIbCTBO €0 PACXOJAUMOCTH.
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25. ®yukuuoHanbHbIE psabl. CTeneHHble psaabl. Paanyc cxoqumMocTH.

26. Psg Teitnopa.

27. Psasl MakiopeHa OCHOBHBIX 3JIEMEHTAPHBIX ()YHKIIHH.

28. Psnpl Dypre. Dopmyiisl 11 HAX0XKIeHUS K03 duireHToB psaa Oypee.

29. Tlonsarue nBoiiHOTO MHTEerpaia. lloHsTHE MOBTOpPHOrO MHTErpaa. [IpuMephl BEIYMCICHHS ABOIHOTO HHTETpaia yepes
MTOBTOPHBIN MHTETPAI.

30. JlBoitHOM MHTETpal B MOJSIPHBIX KoopanHaTax. MaTterpan Ditnepa-Ilyaccona.

31. KpuBonuHeiHbIE KOOPIUHATHI HA IUIOCKOCTH. SIkoOnaH. 3aMeHa IepeMEeHHBIX B ABOITHOM HHTETpae.

32. Tloustue kpatHOTO HHTETrpana. [IpruMeps! BEIYUCIIEHUS! KPATHBIX UHTETPAJIOB

33. KpuBonuHeiHbIe KOOPIUHATHI B TpocTpaHcTBe. Cdheprueckue 1 MUIMHIPUYECKHE KOOpAUHATHL. SIkoOnaH. 3aMeHa epeMEeHHBIX
B KpaTHOM uHTerpaie. [Ipumepsl.

34. TloHsATHE KPUBOJIMHEHHOTO MHTErpalia 1-ro poja no KpUBOil B INIOCKOCTHU U IpocTpaHcTie. [Ipumepsl.

35. TlousTHe KPUBOJIMHEHHOTO MHTETpasia 2-ro poja 1Mo KPpUBOH B INTIOCKOCTH | MpocTpancTBe. [Ipumepsr.

36. TMonsaTus nonHoro nuddepeHnrana u noTeHIuaIbHoi GyHkyu. Cirydan He3aBUCMMOCTH HWHTETpalia [0 KPUBOH OT BU/1a KPUBOM.
37. llonstue uaTerpana 1-ro u 2-ro poja 1mo MOBEPXHOCTH.

38. TlonsaTHs qUBepreHuUNH, poTopa, HUPKYIsauud. Kiaccnyeckue HHTerpaibHbIe (POPMYIIbI, HCTIONIB3YIOIINE STH MOHATHUS.

39. loustue o nuddepenmansHoM ypaBaeHuu (1.y.). [Topsnok a.y. Pemenus a.y. oOmiee u yactHoe. 3agada Kommu. [Tpumepsr.
40. I'eometpudeckuii cMbIcH 1.y. 1-ro mopsiaka. Meton Diinepa.

41. Metox pa3zeneHust IepeMEHHBIX.

42. JIunennsie a.y. 1 mopsiika U UX peleHue.

43. OpHopoaHbIe 1. y. | OpsIKa ¥ UX pEIICHHUE.

44. J1.y. 1 nopsiaka B nuddepeHmansHon GopMe U X pelieHue.

45. JluHeiiHple 1.y. 2 MOPsIIKA C MOCTOSHHBIME KO3 GHUIIUSHTAMH U UX PEIICHHE.

46. Jluneiinple 1.y. 2 MOPAAKA C OCTOSHHBIMU KOA((GHUIIMEHTAMHU U CIICIIMATBHON TIPABON YaCThIO M METOBI X PELICHUS.

47. Ilonstue 00 31€MEHTApHBIX UCXOAaX U O CIIydalHbIX COOBITHAX OOLIETo BUJA.
48. Knaccuyeckasi BepoSITHOCTh M (hOpMyIia KIIaCCHUECKON BEPOSITHOCTH.

49. Teomerpuueckas BEpOSTHOCTb U (hopMyiia KIaCCUIECKONH BEPOSTHOCTH.
50. AunreOpa coOBITHH.

51. BeposTHOCTB CyMMBI cOOBbITHI. HecoBMecTHBIE COOBITHS.

52. IloHsATHE yCIOBHOMN BEPOATHOCTH.

53. BeposTHOCTB Tipou3BecHUs COObITHI. HezaBucuMBbIe COOBITHS.

54. TlomHas rpymnma COOBITHIA.

55. ®opmyna NOJHON BEPOATHOCTH.

56. ®opwmyna baiieca.

57. ®opmyibl KOMOMHATOPHUKH U UX BBIBOJ.

58. ®opmyna bepaymnnu.

59. ®opwmymna Ilyaccona.

60. ®opmyna CtupiuHra.

61. JlokanbHas popmysa Jlammaca.

62. WurerpansHas popmyna Jlamnaca.

63. TloHsATHE CIydYaiiHOW BEIMYHMHBI TUCKPETHOM M HenpepbIBHOW. Tabnuiia pacrpeneneHus U QyHKIHS pacpeaeIeHus.
64. XapakTepUCTUKU AUCKPETHOMN CIydalHOW BEJIMYUHBI.

65. CaoiicTBa MaTEMaTHYECKOTO OXKHUIAHUS U JUCTIEPCUU.

66. XapakTepUCTUKU HENPEPHIBHOM CIy4aiiHON BETUUUHBI.

67. JlBymepHoe pacnpenesneHue. JleicTBus HaJ| ciay4ailHBIMU BETMYUHAMU.
68. KoadduimeHTs! Koppensuu.

69. PaBHOMepHOE pacnpezeseHue.

70. HopwmanbsHoe pacnpeneneHue.

71. IlpaBuio Tpex curm.

72. TloHsaTHE BHIOOPKH M T€HEPaIbHOH COBOKYITHOCTH.

73. ®opmyibl BBIOOPOYHBIX XapaKTepUCTHUK.

74. TloHsATHs NOBEPUTENBHBIN UHTEPBAI U HAJEKHOCTb.

75. YpaBHenue perpeccuu. HaxoxaeHue K03 GUIUESHTOB PErPeCcCHH.
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76. TloHsATHE CTaTUCTUYECKOU rurnore3bl. [IpoBepka rumores.

[Tpumeps! 3a1a4 st KOHTPOJIBHOM PabOTHI K 3a4eTy B 1 cemecTpe

1. Haiitu mmuny Beicotel AD B Tpeyronsauke ABC, e A(-4,1), B(-2,-3), C(5,2).

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

3. Haiitu paccrosinue Mexny GpokycaMu 1 NSHCTBUTEIBHYIO MOIYOCh THIEPOOJIBI, Y KOTOPOH 3KCISHTPUCUTET 1,5 1 MHMMAsI OIYOCh
paBHa 5.

4. Haiitu tpetbto npousBoanyro GpyHkmuu f(x)=x/sin(x).

5. Haiitu HeonpenenenHslit naTerpan ot (sin x+1)/(cos x)?

6. ®durypa orpaHndeHa KpuBbIMH y>=4x, x’=4y. Haiitu ee mmomanp.

[Tpumeps! 3a1a4 11s1 KOHTPOJIBHOM PabOTHI K 3a4ETy BO 2 ceMecTpe

1. Haiitu Touku sxctpemyma Gynkiun  f(x,y)=3xy-y"2+2

2. Haiitn mmomaap TpeyroipHuKa ¢ BepmuHamu (-2,4,0), (5,-3,2), (1,2,-3).

3. Haiitu nepBbie Tpu wieHa psjaa Teinopa ynknun f(x)=x"3/(2-x) B Touke 1.

4. BpuucIUTh ABOIHO# nHTErpan ot pyukipn  f(X,y)=3xy-y"2+2 no obmactu 2x+5y<7, y>x-5, y<3x+4.

5. BbIUMCIUTH KPUBOJMHEWHBIN HHTETpal 2-r0 poja oT BeipakeHuss  (3x-y”3)dx+(3xy-y*4)dy srnons nytu  AB, A(-2,3), B
(4,-1).

6. Petute nuddepennmanpaoe ypaBHeHne  y'+y'-2y=6x"2.

7. B ypHe 5 Oenbix, 3 KpacHbIX U 7 cHHHX mapoB. BeiHynu 3 Hayran. KakoBa BepOSTHOCTH, YTO BRIHYTHIC IIAPHI Pa3HBIX [[BETOB ?
OpHoro 1sera ?

8. BeposTHOCTP ycrenrHoro ombITa ¢ UCIOIB30BaHueM BemecTBa A paBHa 0,4, a ¢ ucnonnr3oBanueM Bemiectsa b — 0,7. Kakosa
BEPOSTHOCTb YCIIEITHOTO OIIBbITA, €CIIU ¢ BEPOSATHOCTHIO 0,8 HCII0Ib30BaIOCh BELIECTBO A, U ¢ BeposTHOCThIO 0,2 — BemecTBo b ?
9. B ycrmoBusx mpeasiIyiei 3aaaqu H3BECTHO, UTO OIBIT OKOHYHJIICS HeyAadeil. KakoBa BEpOSITHOCTB, YTO UCTIOIH30BATIOCH
BEILIECTBO A, ¥ KAaKOBa BEPOSITHOCTb, YTO UCIOJIL30BAJIOCH BEIeCTBO b ?

10. BeposTHOCTb ycrnenraoi peakuuu B nanaoM dkcriepumente Beero 0,001. Eciu nposectn, sxcnepument 2000 pas, To kakoBa
BEPOSTHOCTB, YTO peakuus OyaeT HabmoaaTbes OAUH pa3 ? Ba pasa ? XoTs Obl OAUH pa3 ?

11. BepositHOCTh ycriexa B onbiTe paBHA 0,45. CKOJIBKO HY)KHO 3aITaHUPOBATH IIOBTOPOB OIBITOB, YTOOKI C BEPOSTHOCTHIO 90
MIPOIICHTOB MPOM30ILIO He MeHee 70 YCIEIIHBIX OTBITOB ?

6.4. Kputepun oneHuBaHus

ITpu BBICTaBICHNH 3aUeTa B KOHIIE CEMECTPA YIUTHIBAIOTCS PE3yIbTaThl TEKyIIeH aTTecTallii. B cemecTpe Impu MOCTaHOBKE 3aUeTa
CYMMHUpYIOTCS Oauibl TeKymiel arrectaiuu (MakcumyM 50, mu6o 70 GamioB). 3aueT BBICTABISAETCS IPU KOJIUIECTBE OaIOB, HE
MeHbmeM 40 1 55 cOOTBETCTBEHHO.

Ha sx3ameHe sx3aMeHalMOHHbIEe OMJIETHI COIEPIKaT JBa TEOPETHYECKUX BOIIPOCa U TPH 3a1aud. 3a KKl BOIIPOC H KaXIYIO 3a1a9y
Hauucnaores oT 0 1o 10 6amnos. Cymma - ot 0 1o 50 6asmioB. OueHKa «OTIMIHOY» - IPH KoaudecTse 6anos 41-50, «xopomoy - npu
komraecTBe 60amtoB 31-40, «yIOBIETBOPUTENHHOY - TIPH KoJHdecTBe 06amuioB 21-30, «HeyIOBIETBOPUTEILHOY - IPH CyMMe 0aiioB
0-20.

Texymias arTectanys B CEMECTPE CKIIaIbIBaeTCst M3 0ayuIoB 3a rnoceniaeMocts (10 10 6auioB) U 3a KOHTPOJIbHBIE PaboThI (10 15 nm 20
6aJUIOB B 3aBHCHMOCTH OT KOJIMYECTBA 3a/1a9).

Pemennast 3a1a4a OIIEHMBACTCS 10 MATHOAIBHOM MIKaje. 5 0a/uIoB CTaBUTCS, €CIIM PEIICHNE 3aa4y BEPHOE, IPUBEICHDI
HeoOxoxuMble GOPMYIIBL, ¥ IOKa3aHO, KaK CTPOUTCS pelleHue 1o 3THM GopMmynam.4 6ania CTaBUTCS, €CIM IPH BEPHOM OTBETE
HeoOX0oAMMEIe (hOPMYIIBI JIUITH YIIOMSHYTEI, HO He ITIOKA3aHO, KaK IT0 HUAM IOJTy9aeTcs pelIeHne. 3 Oaa - eclii eCTh BEepHBIi OTBET Oe3
KaKux-1100 00bsiIcCHEHHH. 2 Oaia - eciiu pelIeHUe ecTh, HO HeBepHoe. | 0asut - eciin ecTh MombITKa peuieHus. 0 6ayioB - eciu
pelIeHHe IIyCTOoe.

KonTposnbHas paboTa B 11eJIOM OLIEHMBAETCS Kak CyMMa OLICHOK IO BCEM 3aladaM B paboTe.

Taxk ke B IPUHITHIIE OI[CHUBAIOTCS BOIPOCHI U 3a/{a4H, IIpeyIaraeMble Ha SK3aMeHe, TOJIBKO IIKaa Hcnonbs3yercs 10- OamibHas.

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

7.1. Pexomenayemasi iuTepaTypa

7.1.1. OcHoBHas TUTEpPaTypa
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ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron| Pecypc
JI1.1 |Munopckuii B. I1. COOpHHUK 33/1a4 110 BBICIIEI MaTeMaTHKe: yueOHOe mocoOue 1Jist Mockaa :
BTY30B UznatenscTBO
dusuko-
MaTeMaTHYeCKOi

nurepatrypsl, 2010

JI1.2 |Bonoaun B. I'., Tanun [COOpHUK 3a/1a4 TI0 TEOPUH BEPOATHOCTEH, MATEMATHUCCKOM Cankr-IlerepOypr
M. IL, dunep U. 5., |craTUCTHKE U TEOPUH CIIydalHBIX GYHKLMI: yueOHOE TTocoOHe [n np.]: Jlans, 2013
Komapos JI. b.,

Crapo6un K. b.,
CpentHuKOB A. A.

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

7.2. IlepeyeHnb pecypcoB HHGOPMAHMOHHO-TeJIEKOMMYHHKAMOHHOI ceTn "UHTepHeT"

D1 |Hayunas snekrponnas 6ubnuoreka eLIBRARY.RU» - pa3nen ")KypHanbl OTKpeITOTO 1ocTymna"
(https://elibrary.ru/projects/subscription/rus_titles free.asp) Ha 01.10.2018 . coaepsxkut 6osee 6000 HaydHBIX KYPHAIOB
http://www.elibrary.ru

32 |CnoBaps GUHAHCOBBIX U IOPUANIECKUX TEPMHUHOB - PECYPC OTKPBITOTO AOCTYIA HEKOMMEPUIECKONH HHTEPHET-BEPCHU
cripaBo4HO npaBoBoii cuctembl «Koncynprantllmocy http://www.consultant.ru/cons/cgi/online.cgi?
req=jt&div=LAW &rnd=5DAB5860DA8BE7EE72B93BE1103F2B72&ts=3300296207031032538317532

7.3 IlepeyeHb HHGOPMALMOHHBIX TeXHOJIOTHii

7.3.1 IIporpammHoOe oGecneyeHue

LibreOffice

7.3.2 IIpodeccnonaibubie 62361 JAHHBIX U HHGOPMALHOHHO-CIIPABOYHbIE CHCTEMbI

1. Hayunas snexrponnas ouonuoreka eLIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU : nay4dHast 31eKTpoHHast
o6ubnuoreka : caiit. — Mocksa, 2000 — . — URL: https://elibrary.ru. — Pexxum gocTyna: ass 3aperucTpup. nois3zonareneii. — Tekcr :
JJIEKTPOHHBIH.

2. CrpaBounuk «Uudopmuo» (http://www.informio.ru/) UTHOOPMHUO : 351eKTpOHHBIH CIIpaBOYHHK [00ecieueHe BCEX THITOB
00pa3oBaTEIbHBIX YUPEXKACHUH HOPMATUBHBIMH, METOANYECKUMY, HAYYHONIPAKTHUeCKUMH MaTepuanamu]. — URL:
http://www.informio.ru/. — Pexxum nocrymna: st 3apeructpup. noib3osateneit Yenl'Y. — TekcT : 3MeKTPOHHBIH.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCITUITJIMHBI (MOY JIST)

Jnst ocymecTBiieHNs: 00pa30BaTENBHOTO MPOIIecca 10 JUCHHUIUTHHE «MareMaTHKay Ha XUMHYecKoM dakyiaprere B Yenl 'Y
HCIIOJIB3YIOTCS CIIEAYIONINE ayAUTOPUH, pacioiararomnyecs: Bo BropoM kopmyce Yenl'y.

Jlns mpoBeieHus JTEKIHOHHBIX 3aHATHH 110 MaTeMaTUKe UCTIONb3YIOTCS TpU OoMblIMe ayruropun ¢ Homepamu 115, 218 u 321. Onun
BMeIaroT 10 90 4eroBeK, 9To ¢ 3aacoM MOKPHIBACT HEOOXOAUMYIO BMECTHMOCTS IS JISKIMH Ha XUMHYIECKOM (haKyIbTeTe.
Jlex1MOHHBIE ayTUTOPUU 000PYJOBaHbI IPOSKTOPAMU U BBIIBHKHBIMHU SKpaHAMH, TIO3BOJIAIOIMMH AEMOHCTPUPOBATH YKPaH
KOMIIBIOTEDA.

Jlnst npoBeieHNs PAKTHYECKUX 3aHATHI 110 MaTEeMaTHKE UCTIONIB3YIOTCSA Kak OOJIbIINE JIEKIIUOHHbBIE ayTUTOPHUH, TaK U HEOOJIbIINE
aynutopuu (Homepa: 212, 214, 215).

Jlnst caMocTosATeNnbHON pabOThl CTYJIEHTOB Ha XMMUUYECKOM (haKylbTeTe IpeAHa3HaueHa ayauTopus HoMep 304 u uuTanbHbld 3a1
Hay4HOH 6ubnmoTeku Bo BTopoM kopryce Uenl' VY. DTH ayAuTOpHUHU OCHALIECHBI IEPCOHATBHBIMU KOMITBIOTEPAMH ¥ MYJIbTHMEANIHON
anmnapatypoil. ObecneueH 10CTyI CTYAEHTOB K Pa3IM4YHON CIIPaBOYHOU JIUTEpaType, SHUUKIONEAUSIM, Oubnuorpaduieckum u
MIOJTHOTEKCTOBBIM 0a3aM JIaHHBIX, HHYOPMAIIMOHHBIM pecypcaM «MHTepHeT».

9. METOAUYECKHUE YKA3AHUSA JJI OBYYAIOIIUXCA 11O OCBOEHHUIO JUCHHUTIIIMHBI (MO/Y JIS)

CTyaeHTy peKOMEeHIyeTcsl BHUMATelIbHee OTHECTHCH K crienuduKe yIeOHOTo Mpoliecca B By3€ 10 CPAaBHEHHUIO CO MIKOJIOH.
JlMcuuIuimHbpl MaTeMaTHKa 3TO KacaeTcsl cCaMbIM HEIIOCPEICTBEHHBIM 00pa3oM. CyIIecTBEHHOE OTIMYHE COCTOUT B TOM, YTO B LIKOJIE
AKIEHT ObUT HA MHOTOKPAaTHOE PEILeHNE THIIOBBIX 331a4, YPOKH ObUIM IO HECKOJIBKO Pa3 KaKAYIO0 HEJEI0, JOMAIIHIE 3a1aHHs
pEryJIspHO MPOBEPSUIMCH yuuTeneM. B By3e npakTudeckue 3aHATHs HAMHOTO peske, IPOBEpKa JJOMAIIHUX TeTpajiell He IPeayCMOTpeHa,
Ha JIEKIUAX MHTEHCUBHO JaeTCsl HOBBII MaTepuai. OTo TpeOyeT OT CTyIeHTa NPOSBIATH O0JIbIIe COOPAHHOCTH U CAaMOJUCLUIUIMHEL. B
YaCTHOCTH, PEKOMEHYETCs SICHO pa3IndaTh Ha3HAYEHUE JEKIMH U IPAKTUYECKUX 3aHATUH. [ HUX clelyeT UCIOIb30BaTh pa3HbIe
TeTpajau, 4ToOb! “OeperkHOE” OTHOIIEHHE K €IMHCTBEHHOH TE€TPay He BbI3bIBAJIO HENPABMIbHOE OTHOLIEHUE K IPAKTUYECKUM
3aHATUSIM KaK K JOTIOJIHUTEIbHBIM JICKIIUSIM.
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10. CHEIIMAJIBHBIE YCJIOBHUS OCBOEHUSA JUCHUIIIMHBI OBYYAIOIIUMUCSHA C HHBAJIMJHOCTBIO 1
OI'PAHUYEHHBIMHA BO3MOXHOCTSAMM 31I0POBbA

OcBoeHMEe AUCUMITUIMHBI UHBATHAMH H JIMI[AMH C OTPaHHYCHHBIMHU BO3MOXKHOCTSIMH 37I0POBBSI OCYIIECTBISIETCS C MCIIOJIb30BAHUEM
CHELMANBHBIX TEXHUYECKUX CPEACTB M MH()OPMAIMOHHBIX TEXHOJOTWH, NPENOCTaBIsIEMbIX PecypcHBIM y4eOHO-METOANYECKUM
LEHTPOM 10 OOYYEHHIO HMHBAIMIOB M JIMII C OIPAaHMYCHHBIMH BO3MOXXHOCTSMH 3710poBbs Yenl'Y mo 3ampocy oOyuarolmerocs
(MOOWMIIBHBIC CHCIMANBHBIC TEXHHUUECKHE CPEJICTBA JUIS JIUI[ C HAPYIICHHUSIMH 3pEHHS M C HapyIICHHEM ClyXa, acCUCTHBHBIC
MHPOPMALMOHHBIE TEXHOJIOTHH).

IIpu HE0OXOIUMOCTH s OOYYAIOUIMXCS C HAPYUICHUSAMH 3pPCHUS Ha pabdo4Mx MecTaxX [Uisd MPOBEACHUS NPAKTHUCCKUX WIIH
11a00paTOPHBIX 3aHATUH YCTAHABIMBAETCS CIEMAIBHOE MPOrpaMMHOE obecrieueHue (IporpamMMa peueBOW HaBUrallMH, pPeyueBbIe
CHUHTE3aTOPbI, SKPAHHBIE JTYIIBI).

B yueGnble ayauropuu obecrieunBaeTcs OSCIpensTCTBEHHBIH NOCTYH AJIsl 00yYarolMXCsl ¢ WHBAJIUAHOCTBIO U C OTPaHUYEHHBIMHU
BO3MOXHOCTSIMH 3/I0POBbS. B Kak[101 ayAuTOpHUH, I/ie 00y4atoTCsi MHBAIH/IBI U JIMIA C OTPAHMYCHHBIMH BO3MOYKHOCTSAMH 310POBbS,
MIPeyCMaTPUBAETCSI COOTBETCTBYIOIIEE KOJTMYECTBO MECT ISl O0YHaIOIIMXCS C YyYETOM HapyIICHUH UX 310POBbSL.

JI71st ocBOEHMSI TUCIIMIUTMHBI HHBAJIKMIAM U JIMLIAM C OTPaHHYCHHBIMU BO3MOXXHOCTSIMH 3/I0POBbS ITPEIOCTABISCTCS JOCTYI K IEYATHBIM
HCTOYHUKAM, UMEIIUMcS B Hay4Hoi Oubimorexe Yenl'V, ¢ mMOMONIBIO CHENMANBHBIX TEXHUYECKUX CPEACTB; JAOCTYII C ITOMOIIBIO
CHEIUANBHBIX TEXHHYECKHX W MPOTPAMMHBIX CPEICTB K 3JIEKTPOHHBIM HCTOYHHKAM, TMPEICTABICHHBIM B (OpME BIIEKTPOHHOTO
JIOKyMEHTa B (oHJIe HaydHO!H OnbmmnoTeku Uenl'yY winu 3J1eKTpOHHO-OMOIMOTEYHBIX CUCTEMAaX.

VY4eOHO-MeToJMYecKre MaTepHalibl il 00yJaroIMXCsl U3 YKCIa WHBAIUIOB U JIMI] C OTPAHHYCHHBIMUA BO3MOXHOCTSMH 37I0POBbS
MIPEJOCTABISAIOTCA B OPMaX, aIalTUPOBAHHBIX K OTPAaHMYCHHUSM HX 3I0POBbS U OCOOCHHOCTSIM BOCIIPHATHS HH(MOPMALIUH.

JI71s MHBAJIMJIOB U JIMI] C OTPAaHHYCHHBIMUA BO3MOYKHOCTSIMHE 3JI0POBbSI OCBOCHHE TUCHIUTUIMHBI MOXKET ObITh YACTHYHO MIJIU TIOJTHOCTBIO
OCYILIECTBIICHO C UCIIOJIb30BaHUEM JTUCTAHIIMOHHBIX 00pa30BaTEbHBIX TEXHOIOTHI.

Ilpu mpoBeAeHUHM NPOMEKYTOUHOW AaTTECTAllMM MO JTUCHUIUIMHE OOYYAIOUIMMCA C HWHBAJIUJHOCTBIO W C OrPaHHYCHHBIMH
BO3MOXHOCTSIMH 3JI0POBbSl O0ECHEUMBACTCS M0 WX 3asBICHHUIO IIPEIOCTABICHHE B JIOCTYNHOW (opMe B 3aBHCHMOCTH OT HX
WH/IMBUIYAIBHBIX OCOOCHHOCTEH HWHCTPYKIMH O TIOPSAKE MPOBEICHUS MPOMEXYTOYHOH aTTecTallid, OICHOYHBIX CPEICTB H
BO3MOXXHOCTH OTBETOB Ha 3a/aHus (MMCbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIBIOTEpE, MUCbMEHHO wpudToM bpaiins, c
HCTIOJIb30BaHUEM YCIIYT aCCUCTEHTA, YCTHO).

[Tpu npoBeaeHUN NPOLEAYPbI OLICHUBAHUS PE3YJIbTATOB O0YYEHHs] MHBAJIMIOB U JIML C OTPAaHMYCHHBIMU BO3MOXHOCTSIMU 3JI0POBbSI
MpeIyCMaTPHUBACTCSI UCTIOJIb30BaHUE MpeaocTaBieHHbIX UenlY uin cOOCTBEHHBIX TEXHHUYECKHX CPEICTB, HEOOXOIUMBIX UM B CBSI3H C
WX WHAMBUAYAIBHBIMU 0COOCHHOCTSAMU. [Ipy HEOOXOIMMOCTH MHBAJIUAAM U JIMLAM C OIPAHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI
MPEOCTABISCTCS TOMOIHUTEIBHOE BpEeMs JIUIsl OJrOTOBKH OTBETA HA 3a/IaHWsl, TPOLCAYpa OLCHUBAHUS PE3YJIbTATOB O0YUCHHUS MO
JTUCLIUTUIMHE MOKET MPOBOUTHCS B HECKOJIBKO ATAIIOB.
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