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|. Heau u 3212494 TUCHUNJIMHBI

]_leJm: AaTb 3HAaHUA W MMPAKTUYCCKUC HABBIKH B o0Jy1acTH BBICLIEH MaT€MaTHUKHU, KOTO-

pbI€ MIPUMEHAIOTCA IIPU UCCICAOBAHUN PA3JIMYHBIX 3a1a4 B HpO(beCCHOHaHBHOﬁ JCATCIIBHO-

CTH.

3amaun:

e BOCIIMTaHHE MaTeMaTUYECKOH KYJIBTYPHI;

° IIPUBUTHUEC HABBIKOB MaTEMAaTUYCCKOI'O MBINIJICHHSA, 4 KMCHHO, YMCHHUE IIPOBOJHUTH HEC-

CJIOJKHBIE ICYKTUBHBIC M MHAYKTHBHBIE PACCYKICHHUS, YETKO (POPMYIIUPOBATH OCHOBHBIE

IIOHATHA, I10JIB30BAaTHCA MaTeMaTHYeCKOM TepMHHOHOFHCﬁ u CHMBOHHKOﬁ;

o YCBOCHHUEC CTYACHTAMU TCOPCTHYCCKUX OCHOB, 0a30BBIX PE3YyJIbTATOB U TCOPCM HU3y4dacC-

MBIX pa3aciioB MaTCMATUKHU

o q)OpMI/IpOBaHI/IC MpeACTaBJICHHUA O POJIM U MCCTC MATCMATUKU.

1. MecTo nucuunymmusl B crpykrype OIIOII BO

2.1. YyebHas AJUCHUILIIMHA - [[OHOJ'IHI/ITCJ'ILHBIG I7aBbl MATEMATHKH OTHOCHUTCS K 00s3a-

TEIbHOM YacTH porpaMmaI

2.2. J1y1s n3ydeHus TaHHOHW y4eOHOH TUCITUTUIMHBI HEOOXOMMBI 3HAHWSI, YMEHUS U HABBIKH,

dbopMupyeMbIe Y CTYIEHTOB IIPH M3y4eHUU mnpeamectpyomumx aucuumuma b1.0.10 Marewma-

tuka, b1.0.12 Mexanuka u MonekynspHas pusnka

2.3. [lepedenp mocienyOMMUX YYeOHBIX TUCHUIUIMH, IS KOTOPHIX HEOOXOAWMBI 3HAHUS,

yMEHUs

b1.0.19
b1.0.20
b1.0.24

b1.0.25

b1.0.29
b1.0.30
b1.B.02
b1.B.03
b1.B.04
b1.B.05
b1.B.06

U HAaBBIKH, ¢dbopMupyembie JTAHHOMN yueOHoM JTUCLUTIITMHOM:

DU3HUKO-XUMHUECKUE METOILI aHAIN3a
Opranuyeckasi XuMust
dusnyeckas XuMus. XUMHAYECKasi TEPMOJMHAMUKA

dusnyeckas XUuMHUs. IIEKTPOXUMHUS. XUMHUYECKass KHHETHKA U KaTalu3

Crpoenue BelecTa

KBanTOBas MexaHuka

Matemaruueckasi TEOpHs IKCIIEpUMEHTa
Komnonnnas xumms

Ou3nyeckue METOAbl UCCIIEIOBAHUS
XemoMeTpuKa

Kpucramnoxnmus



I11. TpeGoBanus K pe3yibTaTamM 0CBOEHHS IHCUMILIHHBI

[Iporiecc ocBoeHUs TUCIUIIMHBI HAMpaBiieH Ha (OPMHUPOBAHUE KOMIIETCHIIMH (dJIeMEH-
TOB cienyromux kommnereHui) B coorsercteun ¢ @I'OC BO u OIl BO no Hanpasienuto nojaro-

ToBkH 04.03.01 «Xumus»

Ilepevyenb miIaHMpyeMbIX pe3yJIbTATOB 00y4YeHHs M0 JUCHUIINHE (MOAYJIIO), COOT-
HECEeHHBbIX ¢ MHANKATOPAMH J0CTHKEHHs] KOMIIeTeHIU i

Komnerenmus HNuaukaropsbl Pe3yabTarnl 00yyeHus
KOMIIeTEeHIM I
NAK  omk41 Hc- | 3HaTh: 6a30ByI0 TEPMUHOJIOTHIO
noJjib3yeT 0a30BbIC 3HAHMSA | U MaTEMAaTUYECKYI0 CHMBOIIUKY
OIIK-4  CmocoleH | B 0o0iacTd MaTeMaTHKU U | JUIS BBIPAXKECHHS KOJTMYECTBEHHBIX
IUIAaHUPOBATh PabOTHI XUMHU- | GU3UKK TpU IUIAHUPOBA- | U KAYECTBEHHBIX OTHOLIEHUM Ma-
YecKO  HampaBlICHHOCTH, | HUIM pa0OT XUMHUYECKOW | TeMAaTHYECKHX OOBEKTOB

o0OpabaTbIBaTh W MHTEpPIIpE-
TUPOBATh TIOJIyYCHHBIE pe-
3yAbTaThl C HCIOJIB30Ba-
HUEM TEOPETUYECKUX 3Ha-
HUI U MPAKTUYECKUX HAaBbI-
KOB pELICHUS MaTeMaTH4e-
CKUX U (PU3UYECKUX 33124

HaIpaBJICHHOCTH

YMerb: pemarb THUIIOBBIE Mare-
MaTHYECKHE 3aJa4M, UCIIOJb3Yye-
MBbI€ NPU U3YYEHUH €CTECTBEHHO-
HAy4YHBIX JUCLUUIUIMH, IPUMEHATh
METOABl MAaTEMaTU4YECKOro aHa-
JIM3a ¥ MOJEIINPOBAHHUS.

Baagerb: MareMaTH4eCKUMU Me-
TOJIAaMHU PELIEHUS TUIIOBBIX 3a/1a4.

N Konk-42 O06pa-
OaTbIBaeT JAHHBIE C WC-
HOJIL30BAHMEM  CTaHIApT-
HBIX CIOCOOOB aIllPOKCH-
Malli¥ YUCIEHHBIX Xapak-
TEPUCTHK

3HaTh MaTeMaTH4ecKHe BelH-
YUHBI M €IWHUIBI UX HU3MEPEHHS
JUtst 00pabOTKHU KCIIEPUMEHTANb-
HBIX JJAaHHBIX.

YMeThb UCTONB30BATH CTaHIAPT-
Hble CIOCOOBI amnmpoOKCHUMAIUH
YHCIICHHBIX XapPaKTePUCTHUK.
BuaseTs HaBbIKAMM CTaTUCTHYE-
CKOM 00pabOTKH 3KCIEpUMEH-
TaJIbHBIX JIaHHBIX.

N/1Konk-43 HuTep-
MPETUPYET PE3yIbTAThI XU-
MHUYECKUX HAOJIIONEHUN C
UCIIONIb30BaHUEM (u3nude-
CKHMX 3aKOHOB M TPEJCTaB-
JICHUH

3HaTh MaTeMaTHYECKHE 3aKOHEI,
KOTOpbIE JIEKAT B OCHOBE XUMH-
YECKUX TMPOLIECCOB, ISl OObEK-
TUBHOW MHTEpIIPETAlUU PE3YJib-
TaToOB HCCIIEIOBAHNM.
YMmerb UHTEPHpPETUPOBATH pe-
3yIbTaThl XUMUYECKUX HaOI01e-
HUM ¢ HUCHOJIb30BaHMEM Marema-
TUYECKHUX 3aKOHOB U TMPEACTABIIC-
HUM.

Baaners HaBpIKaMHU WHTEPIIpETa-
IAA DKCIEPUMEHTAIbHBIX JIaH-
HBIX C HCIIOJIb30BAHHEM MaTeMa-
THUYCCKUX METOOB.




IV.  Conep:xkanue u CTPYKTYpa JMCHUIIIHHBI

O0bem AUCHHUIIIMHBI COCTABJIACT 5 3a9Y€THbBIX ¢AUMHMUII,

180

4acos,

B TOM umciae 1,47 3a4YeTHBIX eJMHHUII, 54  yacoB Ha YK3aMeH

M3 Haux 36  yacoB — mpakTUYeCKas MOJArOTOBKA

(I)opMa l'[pOMC)KyTO‘lHOﬁ arrecramum. IK3aMCH

(aK3aMeH, 3auem, 3auem ¢ OYeHKOlL)

4.1 Coz[epmalme AUCHUIIJIMHBI, CTPYKTYPUPOBAHHO€ 110 TEMaM, ¢ YKa3aHUEM BUA0B y‘leﬁHLlX 3aHATHII 1 OTBEJIEHHOI0 HA HUX KOJIN4Ye-
CTBAa aKaJeMHU4Y€CKHUX YaCOB

Bunpsl yaeOHOM paboThl, BKIIHOYAsk CAMOCTOSATENIbHYIO
paboTy oOyJaroIuxcs ¥ TPYA0EMKOCTh ®opMbI TeKy-
a, (B yacax) IIEro KOH-
§ 5 TpOJIs yCIIe-
= T BaeMOCTH;
o KonrtakTHas pabota npemnogaBa- =
Ne i/ Paszen nucuIuiMabl/ TeMbL @) 3 ®dopma mnpo-
TEJISL ¢ 00Y4aIOIMHUCS E o .
5 & MEXYTOYHOM
§ = aTTECTALlUU
CeMHUHApCKHE s = (no cemecm-
Koncynbra- <
Jlexiuu | (TMpakTHUYECKUE O pam)
OUHAHKCP
3aQHSITHSL)
1 OObIKHOBEHHBIE MU depeHInanbHble ypaBHEHUS 3 12 12 2 |12
2 Uucnosble psibl 3 4 6 2 10
3 DyHKITMOHAIBHBIE PSIJIBI 3 6 6 2 |8
4 Psinpr @ypbe 1o OpTOroHAbHBIM CHCTEMAM 3 6 6 2 |8
5 Juddepennnanbable ypaBHEHHs B YACTHBIX MPOU3BOAHBIX 3 6 4 2 |8
JK3aMeH 54
HToro yacos 36 36 10 | 46 54




4.2 Il;1aH BHeayIMTOPHOM CaAMOCTOAITEJIbHOH Pa00ThI 00y4aroIuXCcs M0 JMCHUIITIHHE

CamocTtosiTenpHas pabota o0ydJaronmxcs Y4eOHO-METOTUYECKOE
Ce- Ouenounoe cpea-
Hasganue pasnena, TeMsl . Cpoku BbINOI- | 3aTpaThl BPEMEHU obecreyeHne caMmocTosi-
MecTp Bun camocrositenbHOl paboTh CTBO .
HEHMUS (gac.) TEJILHON pabOoThI
OO6wikHOBeHHbIE nudde- |M3ydeHue TeopeTHIecKoro Ma- 12 CM. CITUCOK OCHOBHOM 1
peHLMANbHBIC ypaBHeHUs |Tepuana. KoHcnektupoBanue. 6 JOMOJTHUTEIBHOMN TUTEepa-
3 Beinonnenue noManiHux 3aja- CeHTH6pB’ DK3aMeHaIOHHbIE |TYPbI
HUU ORTAOPL BOIIPOCHI
1-10
Hucnossle psaabl N3yuenne TeopeTnyeckoro ma- 10
tepuana. KoHcrektupoBaHue. DK3aMeHalMOHHbIE
3 BrimonHenue qoManHux 3aa- OKTAOP BOTIPOCHI
HUII. 11-17
OyHKIMOHANbHBIE psiibl  [M3yueHHne TeopeTHyecKoro Ma- 8
3 tepuana. Koncnexkrupoanue. HOSOPB DK3aMeHaI[MOHHbIE
Beinonnenue noMariHux 3aja- BOIIPOCHI
HUN 18-22
Psansl @ypee 1o oproro-  (M3ydyeHue Te0peTHYECKOro Ma- 8
3  [HauTBHBIM cHCTeMaM tepuana. KoncrektupoBanue. fekaBph DK3aMEeHAIlMOHHBIE
BeinonHenue noMariHux 3aja- BOIIPOCHI
HUH. 23-30
Juddepenunanbuble N3y4yeHne TeopeTH4ecKoro Ma- 8
3 |YPaBHEHHS B HaCTHBIX tepuana. KoHcriektupoBanue. 6 DK3aMeHAIMOHHBIE
HPOU3BOIHBIX Beinonnenue noManiHux 3aja- Flekabpp BOIIPOCHI
HUHT 31-34
OO011ast TPYA0EMKOCTh CAMOCTOSITEIbHONW PabOThI O AUCHUILIMHE (Yac) 16
Brog:keT BpeMeHH caMOCTOSITeJIbHOW padoThl, MPe1yCMOTPEHHBIH y4eOHbIM 16

MJIAHOM JIJIs1 TAHHOM TMCIUIIMHBI (Yac)




4.3. Conep:xaHue y4eOHOro MaTepuasa

Tema 1. {uddepenunanbHbie ypaBHeHUs

JuddepeHnmanbapie ypaBHEHUS EPBOTO Mopsaaka. Buael pemennii. 3amaya Kommu. Pe-
[IEHHE OCHOBHBIX TUIIOB U} pepeHInabHBIX YpaBHEHUH [IEPBOro MOPSIKA: C Pa3AeIIoIIUMUCS
NEPEMEHHBIMH, OJTHOPOJHBIC, TUHEHHbIE, ypaBHeHUs bepHymu, ypaBHeHHs B MONHBIX audde-
pennunanax. JupdepeHuuanbupie ypaBHEHUS BBICIIUX HOPSAKOB. Buabl pemenunit. Juddepen-
LMaJbHbIE YPABHEHUSI BTOPOrO MOPSIIKA, JOMYCKAKOLIME MOHWKEHU NopsaaKa. JInHelHble oqHO-
ponubie nuddepeHnuanbHble ypaBHeHU. Teopema o CTpyKType penieHuil. JInHeinsie oqHOpOa-
Hble TudepeHnranbHpIe ypaBHEHHSI BTOPOTO TMOPSIKA C TIOCTOSHHBIMU Kod(hduimentamu. Jlu-
HEWHbIE HEOAHOPOAHBIC TU(PepeHIaIbHbIE YpaBHEHN. MeTo Bapualiy MPOU3BOJIBHBIX T0-
CTOSIHHBIX. MeToa HeonpeaeneHHbIX Ko duirenToB. YncaeHHbIe METOABI pelieHus Auddepen-
LMAaJIbHBIX YPAaBHEHUH.

Tema 2. YuciioBbie psijabl

Uucnossie psapl. HeoOxoaumblii mpu3Hak cxoquMocTH. CBOMCTBA CXOIAIINXCS YUCTOBBIX
psnoB. JlocraTouyHble MPU3HAKHA CXOJUMOCTH 3HAKOIIOJIOKUTEIBHBIX PSAA0B: pu3Hak JlamamoOepa,
MHTErPAJIbHBIN U paJiMKaIbHbIN pu3Haku Komm, npu3Hak cpaBHEHHs.. 3HAKOIIEPEMEHHBIE PS/IbL.
VYcioBHast U aOCOMIOTHAsE CXOJIMMOCTh 3HAKONEPEMEHHBIX YHCIIOBBIX PsIOB. 3HAKOYEPETyIOIH-
ecs panel. Teopema JleliOuua.

Tema 3. ®yHKINOHAJIBHBIE PSAAbI

@OyHKIMOHANBHBIE psAbl. O61aCcTh CXOAUMOCTH (DYHKIIMOHATIBHOTO psiabl. [loHsTHE O paB-
HOMEPHOI cX0AMMOCTH (PYHKIIMOHANBHBIX psA0B. Maxkopupyemblie psabl U UX cBoiicTBa. Hempe-
PBIBHOCTH CyMMBI PAaBHOMEPHO CXOJSILIErocs psaa U3 HenpepblBHbIX GyHKUMH. [louneHHoe MH-
terpupoBanue u auddepeHnupoBanre QyHKIIMOHAIBHON MOCIEA0BATENIBHOCTH, psifga. CreneH-
Hble psaabl. Pansl Teitnopa u Maxknopena. IIpuMeHeHue CTENEHHBIX PsiI0B K MPUOIMKEHHBIM BbI-
yuciaeHusM. [ToHsTre o cnenuanbHbIX GYHKIHUAX.

Tema 4. Paabl @ypbe 110 OPTOrOHAJIBbHBIM CHCTEMaM

[TonsiTrie 0 €BKIMIOBBIX U TMILOEPTOBBIX MpocTpaHcTBax. [IpocTpancTBo QpyHKIMMA, UH-
TErpUPYEMBIX BMECTE CO CBOUM KBajipaToM. OpToroHanabHble cucTeMbl GyHKuui. [TonuHomsr Jle-
xanpa. O0o0mEnHbIe paasl Pypbe. Tpuronomerpuueckas cucrema QyHKIUH U TPUTOHOMETPH-
yeckue psaabl ypre. Teopema o cxonumoctu (0e3 nokazarenbcTBa). Psanpr @ypbe 4ETHBIX U He-
y€THbIX (QyHKIUI. Paznoxxenue B pag @ypbe Henlepruoau4ecKuX QyHKIMA Ha BCEil YMCIOBON Mpsi-

MOIA.



Tema 5. IuddepennuanbHbie ypaBHEHHSI B YACTHBIX MPOM3BOJIHBIX

YpaBHEHUs B YaCTHBIX IPOU3BOHBIX. JInHelHbIe u(hepeHnnansubie ypaBHEHH B 4acT-

HBIX MPOU3BOAHBIX U MX KJIAacCH(UKAIM. YpaBHEHHE KOoJeOaHUH KOHEYHOH CTPYHBI, pelIeHue

ypaBHeHUs MeToIoM Dypbe. YpaBHEHUE TEILIONPOBOJHOCTU. Y paBHEHHE KojeOaHn OecKoHed-

HO# cTpyHBbI, MeTO JlamamOepa. YpaBHenue Jlarutaca. Pemenne 3anaun J{upuxie njis Kpyra uH-

terpai Ilyaccona.

4.3.1. llepeyeHb CeMHMHAPCKUX, IPAKTHYECKUX 3aHATHII U J1a00pPaTOPHBIX padoT

Ne n/nn Ne pa3- | HaumeHoBaHue ceMuHapoB, npakTH- | Tpyzno- | Ouenou- | dopmu-
nena u YECKUX U JTA0OPATOPHBIX paboT eM- HbIE pyembie
TEMBbI KOCTb | Cpe/ACTBa | KOMIIe-
JUCLIH- (uac.) TEHLIUH
IUIMHBI
(Momyst)
1 2 3 4 5 6
1 Tema 1 Huddepenunanbaple  ypaBHEHHS C 2 KP, OIlK- 4.1
pa3feAIOIIMMUCT  [EePEMEHHBIMH. 3agaun  [OIIK- 4.3
Opnaopomubie  auddepeHIHaTbHbIC Ha DK3a-
ypaBHEHHUS. MEHe
2 Tema 1 JIuneiinbie maddepeHnraibHbIe 2
ypaBHEeHUs. YpaBHeHUs bepHynu.
3 Tewma 1 HuddepeHunanbble ypaBHEHUS B 2
NOJHBIX JuddepeHnmanax.
4 Tema 1 VYpaBHEHHs BBICHIMX IMOPSAKOB, JIO- 2
MyCKAIONIMe TIOHWKEHUS TOPSIKA.
Pemenne OJIJIY ¢ moCTOSHHBIMH KO-
s dunreHTamu.
5 Tema 1 Pemenne Heonnopoansix JIJY. Me- 2
TOJI BApUAIIMH TIPOU3BOJIBHBIX MTOCTO-
SIHHBIX.
6 Tema 1 Pemenne neomnoponueix JIY. Me- 2
TOJI HEOMpeeNeHHBIX KOdPPUIEeH-
TOB.
7 Tema 2 Uucnosele psaasl. CyMMHpoBaHME 2 KP, OIIK- 4.1
cxomsamuxcst psanoB. HeoOxomumprid samaun  (OIIK- 4.2
MPU3HAK CXOJUMOCTH. Ha »oK3a- [OIIK-4.3
8 Tema 2 HccnenoBanne Ha CXOAMMOCTb 3Ha- 2 MEHE
KOTIOJIOXKHTEIBHBIX PSIOB.
9 Tema 2 Uucnossle psansl. MccnenoBanue Ha 2
CXOJIMMOCTH 3HAKOIIEPEMEHHBIX pSi-
JI0B. Y CJIOBHAsI M aOCONIOTHAS CXO/TH-
MOCTb.
10 Tema 3 Crenennele psabl. MHTEpBan u pa- 2 KP, OIlK- 4.1
JINYC CXOJMMOCTH. sagaun  |OIIK- 4.2




11

Tema 3

Panet @ypee u Maxkiopena. Ilpu-
Mepbl  PasznoxkeHue 3i1eMEHTapHBIX
(GYHKIMN B CTETICHHBIE PSIBL.

12

Tema 3

[IpuMeHeHHne CTENEHHBIX PSJAOB K
MpUOIMKEHHBIM BhIurcieHusM. Crie-
UAJTbHBIE (QYHKITUH.

Ha 9k3a- [OIIK-4.3

MCHC

13

Tema 4

OproroHanbHble CUCTEMBI (DYHKIIHUH.
[Tonuuomsl Jlexanpa.

14

Tema 4

Paznoxenue B psag Oypbe YETHBIX U
HEYETHBIX (PYHKIHIA.

15

Tema 4

Paznoxenue B psg @ypbse Henepuo-
nnueckux ¢pynkuuid. [lepuonnyeckue
MIPOJIOJKEHHUSL.

16

Tema 5

Pemenne ypaBHEHMs TEIIONPOBOA-
HOCTH MeTo10M Dyphe.

17

Tema 5

Pemrenne ypaBHEeHUH B 4aCTHBIX MIPO-
U3BOAHBIX MeTosioM [lamambepa.

KT,
3aJa49n
Ha »JK3a-
MeEHE

4.3.2. llepevyeHb TeM (BONMPOCOB), BLIHOCMMBIX HA CAMOCTOSITEIbHOE H3yUeHHE CTY-
JAEHTAMM B PaMKax caMocTosTebHoil padorsl (CPC)

Ne Tema 3ananue dopmupyemas NJAK
n/n KOMITETEHIIHSI
1 2 3 4 5
1 Yucnennsle Metoasl | PazoOparscs B Me- OIIK 4 OIIK- 4.2
pemenus auddepen- | Tone. [Ipusectu
LUAJIbHBIX YPABHEHUH. | IPUMEPHI PELICHUs
3ajau.
2 [Ipumenenue psinoB k| Pazobpartbces B me- OI1K- 4.2
npubnmxeHHomy pe- | tone. [IpuBectu
meHuto auddepeHu- | npuMepsl peeHus
QJIbHBIX YpPaBHEHH. 3ajau.
3 Pemenue ypaBuenus | [lpumeHuTs MeTox OIlK- 4.3
TEIUIONPOBOAHOCTH ®dypbe K pelIeHno
metonoMm Dypee. ypaBHEHHS TETLIO-
IIPOBOJIHOCTH.

4.4. MeToguyecKkue yKa3aHHs 110 OPraHU3alii CaAMOCTOSITeIbHOM pa0doThI CTY1CHTOB

I_ICJ'ILIO CaMOCTOSTEILHOMN pa6OTLI CTYACHTOB SABJISICTCA, HA Oase aHanmM3a COBPCMCHHBIX

oAXO040B K TCOPUH U IPAKTUKE, IIO6I/ITLC$I BCECTOPOHHETO U FHYGOKOFO INOHHUMAaHHA MaTCMaTHu-

YECKMX METOA0B. HayunThCst MCIIOIB30BATh MOYYCHHBIC 3HAHUS TSI pa3pabOTKH CITOCOO0B

yIpaBJieHUs U peoOpa3oBaHUs XUMUYECKUX MTPOLIECCOB, ABIEHUHN U cucTeM. CTaBUTCS TaKxKe

[CJIb 3aKPCIICHUA yMeHI/Iﬁ COCTaBJICHUS JJOTHUYECKA 00OCHOBAHHOTO CTPYKTYPUPOBAHHOT'O HU3-

JIOKEHHUS TeMbI, KPUTHUECKOTO BOCTIPHUSITHS JIUTEPATYPHI, (POpMUPOBaHUS COOCTBEHHOM MO3UITUH




110 U3y4aeMOMY BOIPOCY, apryMEHTAIMM €€ Ha OCHOBE (PaKTUYECKOT0 MaTepuana, B UTOre -
nproOpeTeHNs] HABBIKOB caMO00pa30BaHusl.
CryneHTsl, Ui JOCTaTOYHOTO OCBOEHUS TEOPETUYECKOr0 MaTepHraa Mo JUCLUILINHE
«JlonosHUTENbHBIE [T1aBbl MATEMATUKM JTOJIKHBI:
—  O3HAKOMHTbCS C IIEPEUYHEM BOIIPOCOB, YKA3aHHBIX B TEME M U3YYUTh MX 10 KOHCIIEKTY JIEK-
LU ¢ y4ETOM ITOMETOK B KOHCIIEKTE;
—  BbIOpaTh UCTOYHUK U3 CIIUCKA JINTEPATYPbI, €CIIU [0 JAHHOM TeMe HEe0CTaTOUYHO MaTepH-
aJla B KOHCIIEKTE JICKIHIA;
—  3aKOHCHIEKTHPOBATh MaTepHall, IPeUI0KEHHbIHN /11 CAMOCTOATEILHOTO U3YUEHHUS.
—  IPOBEPUTH NOJIyUYECHHbIE TEOPETUUECKUE 3HAHUS C MOMOILBIO IPOMEKYTOUHBIX KOHTPOJIb-
HBIX padoT.
Bomnpocs! 1 caMOITpoBepKH:
— UYewm ormimuaercs obIee perieHne oT o0mero nuTerpaina qudGepeHnaaTbsHOr0 ypaBHEHUSI.
—  Moxer 11 quddepeHnnanbHoe ypaBHEHHUE C PAa3IeNAIOIUMKICS IEPEMEHHBIMU ObITh O/IHO-
ponubiM? [IpuBenute npumep.
— KaxoB npusHak ypaBHeHMs B TOJIHBIX JU(depeHnnanax.
— UYem ommnuaercs nuHeitHoe tuddepeHanbHoe ypaBHEHNE OT ypaBHeHUs bepHyu.
— Kakoe ypaBHeHne Ha3bIBa€TCs XapaKTEPUCTUUECKUM YPaBHEHUEM OJJTHOPOIHOTO J1.1.Y. C I10-
CTOSIHHBIMH K03()QHUIIEHTaMU.
— B kakux ciyyasix MO’KHO OHU3UTh MOPAJOK TU(PPepeHIINaTLHOIO YpaBHEHUS?
— IlpuBenure npuMep CXOIALIETOCS U PACXOASILIErocs YHUCIOBOTO Psaa.
—  Kakoii psin Ha3pIBaeTCsl rapMOHUYECKUM?
—  C kakumu psamMu MOXKHO pabOTaTh Kak C KOHEYHbIMU CyMMaMu?
— llpuBenuTe npuMep yCIIOBHO CXOIALIETOCS pAJa.
—  Kakue psaapl Ha3pIBatOTCS CTENIEHHBIMU?
— IIpuBenute nmpuMepsl OPTOTOHAIBHBIX CUCTEM (YHKIIUH.

4.5 TlpumepHasi TeMAaTHKAa KYpPCOBBIX padoT (IIP0EKTOB)
KypcoBbie paboThl HE TPETyCMOTPEHBI
V. YueOHO-MeTOANYEeCKOe U HH(POPpMALIHOHHOE 00ecTeYeHne T CIHIIIHHbI
a) nepeYeHb JUTEPATYPHI

Ocnosnas numepamypa
1. IlIunaues, Bukrop CemenoBuu. Bricmas MmaremaTtuka. IlomHbli Kypce [D1€KTpOHHBIN pe-

cypce] : yue6. ms 6akanaBpos, - M. : FOpaiit, 2012. Pexxum nocryna: 943 "bubnmorex".

10



2. COopnuk 3amay mo Beiciiel MmateMaTuke [ Tekct] : yue6. mocobue ms BTy30B / B. I1. Mu-

HOpCKHiL. - 15-¢ m3a. - M. : @usmarmur, 2005. - 336 c. ISBN 5-94052-105-3 reoxum (92)

Hononnumenvras aumepamypa

1. Mpemukwuc, A. JI. Jleknuu no Beiciieit MaTeMaTuke : yaeoHoe nocodue / A. J{. Mprmkuc. —
6-e m3a.,ucnp. — Cankr-IlerepOypr : Jlanb, 2022. — 688 c. — ISBN 978-5-8114-0572-
5.— Texkcr : anekTponnslii / Jlane : snexkTpoHHO-OMONMHMOTEeyHas cucrema. — URL:
https://e.lanbook.com/book/210314- Pexxum gocTyma: st aBTOPHU3. MOJIb30BATEIICH.

2. Pommonosa, B. A. Beiciias maTtemaruka : yueOHoe mocodue / B. A. Poguonosa, B. b. Op-
noB. — Cankr-IlerepOypr : CIIOI'Y TA, [6. r.]. — Yacts 3 : OObikHOBeHHBIC TH(PEpeH-
nuanbHbie ypaBHeHust U psiabl — 2011, — 115 ¢. — Tekcer : anexktponHsli // JIaHb : 2nek-
TpoHHO-OnOmnoreunas cucrema. — URL.: https://e.lanbook.com/book/145638— Pexxum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATEIICH.

3. Jlorunos, B. A. UnTerpanpHOE UCUMCIICHHE: KypC JIeKIui : yaeOHoe mocobue / B. A. Jlo-
ruHoB. — Mockga : PYT (MUUT), 2007. — 140 c. — Texkcr : snekTpoHHbIi // JIaHb :
3NIEKTPOHHO-OnbOIHoTeynas cucrema. — URL: https://e.lanbook.com/book/188435 (mata
obparmenust: 09.04.2022). — Pexum goctyna: AJist aBTOPU3. MOJIb30BaTENEH.

4. Bnagumupckuii, b. M. Maremaruka. O6muii kypc : yueonuk / b. M. Bnagumupckuii, A.
b. 'opctko, 5. M. Epycanumckuii. — 4-e u3a., crep. — Cankr-IlerepOypr : Jlans, 2022.
— 960 c. — ISBN 978-5-8114-0445-2. — TekcT : 251eKTpoHHbIH // JlaHb : 3J€KTPOHHO-
oubmmoteunas cucrema. — URL: https://e.lanbook.com/book/210206 (mata oOpareHus:

09.04.2022). — Pexwum gocTymna: Uit aBTOPHU3. TOJIb30BATEICH.

r) 0a3bl JAaHHBIX, HHPOPMAIHOHHO-CIIPABOYHbIE H TOUCKOBbIE CHCTEMBbI
http://www.mathnet.ru/
http://www.allmath.ru/
http://www.newlibrary.ru/genre/nauka/matematika/
https://www.mccme.ru/

VI. MartepuaibHO-TEXHHYECKOe o0ecnedeHne 1 CHUUIIHUHbI

[Tomenienus i NpoBEAEHUS JEKIUOHHBIX U CEMUHAPCKUX 3aHITUH, YKOMIUIEKTOBAaHHBIE
HEO00XOIUMBIM 000pYIOBaHHEM, @ UMEHHO: - ayIUTOPUHU, OCHAILICHHbIE MYJIbTUMEIUHHBIMU
CpencTBamMu, /IS IPOBEACHUS ayIMTOPHBIX M MPAKTHYECKUX 3aHsATui (ayn. 402, 426); ayn. S,

402, 426 obopynoBansl MynbTuMeuitHbIMU TTpoekTopamu (InFocus IN 105 (3D Ready), Hacten-
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HbIMU 3KpaHamu, HOyTOykamu Samsung NP 300T5A-AOFRU. O6miee Koau4ecTBO €TMHUIT BbI-
yucuTenbHON TexHukn — 5: Pentium IV — 1 mr.; Pentium III — 1 mwr.; Pentium I — 3 mr. Ume-

CTCA JIOKaJIbHasA CCTh.

VII. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

IIpu peanusanyu nporpaMMbl JaHHOM TUCLUILUIMHBI UCIIOJIb3YIOTCS pa3IMuHble 00pa3o-
BaTEJIbHBIC TEXHOJIOTUN

J HccnenoBaTenbckue MeTo bl B 00ydeHHH. J[at0T BO3MOXKHOCTD y4alllUMCs CaMo-
CTOSITENILHO IOTOJIHATH CBOM 3HAHUS, ITYOOKO BHUKATh B M3y4aeMyo IIpo0JieMy U Mpeamnoa-
raTh yTH €€ PELIeHHUs], YTO BaXKHO NPU POPMUPOBAHUN MUPOBO33PEHUS.

. JlexuMOHHO-CEMUHApPCKO-3aueTHas cucreMa JlanHas cucreMa JaeT BO3MOXKHOCTh
CKOHLIEHTPUPOBATh MaTepuall B OJOKH U MPENOJHOCUTD €0 KaK eIMHOE 1IeJI0€, 3 KOHTPOJIb IPO-
BOJIUTH 110 NPEABAPUTENBHON OATOTOBKE 00yUYaIOLIUXCSI

. WudopMannoHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH

. JlucraHuroHHbIe 00pa30BaTeIbHbIE TEXHOJIOIMH C MCIOIb30BaHUEM 00pa30-

BaresbpHOro noprana UI'Y  https://educa.isu.ru

VIIl. OueHouHble MaTepHAaJIbI VIl TEKYLEr0 KOHTPOJIS M IPOMEKYTOYHOM aTTecTa-
107071
Ouenounsie MaTepuaanl (OM):
Oyenounvle mamepuanwvt 015 6x00H020 KoHmpoas. He npeaycMoTpeHsl
Oyenounvle mamepuanvl mekyuje2o KOoHmpo.s
DopMUpYIOTCA B COOTBETCTBUHU € «llooxkeHneM o TeKyllen arTecTaluy CTyAEHTOB I10 IIPO-
rpammam Beiciiero oopazosanus B ®I'bOY BO «T'Y»»
DOpMBI TEKYIIETO KOHTPOJIS:
1. KomnerorepHoe tectupoBanue (KT)
2. TIpoBepounsie nucbMeHHbIE paboThl (I1P).

3. AynutopHble KOHTposibHBIE paboThl (KP).

IpumepHbIe BAPHAHTHI OLEHOYHBIX CPEICTB.
Tema 1. Konmponvras paboma Nel.
3aoanue 1. Huddepenunanbubie ypaBHeHH B TOIHBIX Auddepennnanax. Kakue u3

HIDKETIEPEUHCIICHHBIX YPAaBHEHUH SIBIISIIOTCS. YPAaBHEHUSIMH B MOJHBIX TU(epeHImranax:

A) ydx + (x + y + 1)dy =0; B) xy/ + 2x + y = 0; C)y/x* + y*dx — 3xydy = 0; D)x?y/ +
12
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x—=1y=0

3aoanue 2. Haiitu o6miee permenue nuddepeHnaibHOT0 ypaBHEHHS
y/ll =sin3x—2.

3aoanue 3. Jlano muddepennmansuoe ypasuenue y// + 2y/ — 3y = 4e*. O6umm Bu-
JIOM YaCTHOTO PEIICHUS TaHHOTO YPaBHECHUS SIBIISICTCS ...

s 1) y=Ae*, 2)y=(A +Bx)e* , 3)y=Ax2e* , 4)y=Axe

3aoanue 4. Haiitu yactHoe permenue auddepeHnaibHOT0 YpaBHEHHS
1
Y Y cos x

ecmy(0) =1, y/(0)=0.

Temwvt 2 u 3. Koumponvuas paboma No2

3aoanue 1. 3anuiuTe rnepBble YEThIPE UeHa psiia :
> 2
6"(n-—1)
z n!
n=1
3aoanue 2. Uccnenyiite psa Ha CXOOUMOCTh
)y 3n-1 b) Y (=prt
n=13n+s n=1(pn11)2n
3aoanue 3. Haiitu pagmyc cXoaMMOCTH YUCIOBOTO psija
3nx"
— 7"(n+2)
3aodanue 4. Yucnosoii psn Z a, - CXOOWTCS, BEIYUCIUTh

n=1

i J2a, +25
nlm \3aZ +9

Raoanue 5. 3anuInTe MHTErpall B BUJIE PAJIa U BIYUCIUTE ¢ TOYHOCTHIO 710 0,001

0,1

_ 2
J e %" dx
0

Temort 4 u 5 Tecm (npumepwvt 3a0anuti)

3aoanue 1. Ipu kakux 3HaueHusx a gpynkmun f(X)=x+au g(X) = x*+1 opTOroHaNBHEI
Ha OTpe3Ke [— 2;2]

3aoanue 2. dynxnmio y=x°-2X, ONpeIeTeHHYI0 Ha OTpe3Ke [— g, g], MOJKHO pa3Jio-

KUTb B psig Pypbe BUaA:
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a) % + Xn=1 0y cos 3nx, 0) Y71 b, Sin 3 nx, B) X—1 b, sinnx,

a, .
r)—>+ > (a, cosnx+b, sin nx)
n=1

3aoanue 3. Jlana dynkius f(x) = 4x? — 1. Uemy paBen koddduiment b, pasnoxe-

uust GyHkuun B psag Pypbe Ha oTpeske [—1T; 7].

N a &~ WD

10.

11.
14.
15.

16.
17.
18.
19.
20.

3aoanue 4. YpaBHeHne konebaHnin KOHEYHOW CTPYHbI MOXKHO PeLLUnTb METOAOM

A) @ypre b) Jlanambepa B) Bapuaiuy nponu3BOIBHBIX MTOCTOSHHBIX

OueHouyHble MaTepHaJbl A/ NPOMEKYTOYHOI aTTecTalNU

Ilpumepnolii cnucok 60npocoé K IK3ameny
Huddepennnansupie ypaBHEHUs repBoro nopsaka. Onpenenenne. Bunel pemenuii. 3agaua
Komm.
Juddepenunanbaple ypaBHEHUS IEPBOTO MOPAIKA C PA3AEISIIOIUMUCS IEPEMEHHBIMH.
Onnoponusle pyHkuuu. OqHOpOoAHbIE TU(GepeHInaIbHbIe YPAaBHEHHMS.
JIuneiinsle nudhepeHnuanbHbIe YpaBHEHUS TIEPBOTO MOpsiaAKa. Y paBHeHUs bepHyu.
Juddepennnansabie ypaBHEHHS B OTHBIX Au(QepeHnnanax.
JuddepennunanbHble ypaBHEHHS BBICIINX HOPSIIKOB, TOMYCKAOIIUX TOHWKEHHUE TOPSIKA.
JIuneitnble quddepeHaIbHbIe ypaBHEHU BTOPOTo NMOpsKa. TeopeMbl 0 CTPYKType 001X
pelIeHni 0THOPOAHBIX U HEOJHOPOAHBIX JU(PepeHINaTbHBIX YPABHEHUH.
JIuneiiHble oAHOPOHBIE N PepeHInaIbHbIE YPaBHEHUS C TOCTOSHHBIMU KOA(pUIIUEHTaMU
(Tpu ciydas).
JIuHeltHbIe HEOAHOPOAHBIE MU(PepeHIaIbHbIE YpaBHEHUS. MeTo 1 BapUalliy MPOU3BOJIb-
HBIX IOCTOSTHHBIX.
JIuHeliHbIe HEOAHOPOHBIE TP PepeHLInanbHbIE YpaBHEHH. MeTo 1 HeOIpeIeIeHHbIX KO3(-
(UIMEHTOB.
Yucnossle psiibl. CXOAAIIMECS YNCIOBBIE PSABI U UX CBOMCTBA.
HeoOxonuMelii mpu3HaKk CXOIUMOCTH YHCIOBBIX PSAIOB.
JlocTaTouHble TPU3HAKU CXOAMMOCTH 3HAKOMOJIOKUTEIBHBIX YHCIOBBIX PAIOB (CpaBHEHMUS,
UHTerpajbHbIH, lamambepa)
3HaKoNepeMeHHbIE Psi/ibl. Y CIIOBHASA U a0COTIOTHAS CXOAMMOCTb.
3nakouepenyromuecs psaasl. [Ipuznak Jlenbuuna.
OyHKIIMOHATBHBIE PsABL. O0IaCTh CXOAUMOCTH. MaXKOpHpyEMBIC PSIbI K KX CBOWCTBA.
Crenennsle psabl. IHTEpBall CXOOUMOCTH, PayC CXOAUMOCTH.

TeopeMa 0 MaXXOPUPYEMOCTH CTEIIEHHBIX PSJIOB U €€ CIIECCTBUS.
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21. Psagwr Tetinopa u Makiiopena.

22. Paznoxxenue B psi MakiiopeHa MpOCTEUIINX 3JIEMEHTapHBIX (YHKITUI.

23.

24.

Omnpenenenue uneHoro npocrpanctia. [Ipumepsl. [lonstue nuneinoit 3aBucumoctu. ba-

3uc. PasMepHOCTD JTMHEHHOTO MPOCTPAHCTBA.

Omnpenenenue eBKINA0BA MpocTpaHcTBa. OnpeeneHye rmiboepToBa NPOCTPAHCTBA.

25. TIpocTtpaHCcTBO PYHKINN, HHTETPHPYEMBIX BMECTE CO CBOMM KBAJIPATOM.

26.

Oproronanbuble cucteMbl GyHKImA. [Tpumepsr.

27. Psapl @ypbe 110 OpTOTOHATIBHBIM cCTeMaM. BbiBoa ¢popMyIibl Jutsl BeIUKCIEeHU KO3 huim-

28.
29.

CHTOB.

Tpuronomerpuueckue psasl Pypbe Ha oTpeske [-m, ).

Tpuronomerpudeckue psaasl @ypbe OT YETHBIX U HEUETHBIX ()YHKIIHIA.

30. PasnoxkeHnue TpuroHomerpuueckux GyHkuuii B pag Oypbe Ha Beell uncioBoit ocu. [lepuo-

JAUYCCKHC ITPOJOJIDKCHUA.

31. Jluneitnpie quddepeHnranbHble YpaBHEHHUS B YaACTHBIX MIPOU3BOIHBIX U MX KJIACCH(HUKAIIHS

32. YpaBHeHue KonebaHUil KOHEYHOW N OECKOHEYHON CTPYHBI

33. VYpaBHEHHE TEIUIOMPOBOAHOCTH.
34. VYpasnenue Jlamaca.
MaTtepuaJbl AJ5 POBeIeHUs TEKYIIEro U MPoOMeKyTOYHOr0 KOHTPOJIsSl 3HAHUI CTY/1eH-
TOB:
Ne Bun konTposns KonTtponupyemsie TeMbl Komnerenuu, komro-
n/n (pa3nensi) HEHTBI KOTOPBIX KOH-
TPOJIUPYIOTCS
2 3 4
JlemoHcTpanmoHHbIii Ba- | Tema 1 OIIK-4.1 OIIK-4.3
PHAHT KOHTPOJILHOM pa-
60ThI Nel
2 JlemoHcTpannoHHbli Ba- | Temsl 2 u 3 OIIK-4.1 OIIK-4.2
pUAHT KOHTPOJIBHOM pa-
60ThI Ne2
3 JleMoHCTpannoHHbIA Ba- | Tembr 4 u 5 OIIK-4.1, OIIK-4.3
pPHAHT TecTa
4 [IpumepHsbiii crimcok Bo- | Tewmsl 1-5 OIIK-4.1 OIIK-4.2

IMPOCOB K 9K3aMCHY

OIlK-4.3
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