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I. Hean u 3axa4y JUCHUTLIAHBI

Iean: nath 3HAHUS U MPAKTUYECKHUE HABBIKU B 00JIACTH BBICIIICH MaTeMaTHKH, KOTO-
pbIe IPUMEHSIOTCS TIPH MCCIICIOBAHUN PA3IUYHBIX 3a7a4 B MPOGeCCHOHATBHON eATeIbHO-
CTH.

3amaun:
e BOCIIMTaHUE MAaTEMaTUYECKOU KYJIbTYpHI;
® HpI/IBI/ITI/Ie HABBIKOB MAaTCMAaTHYCCKOI'O MBIINIJICHHA, 4 UMCHHO, yMeHI/Ie HpOBO,Z[I/ITI: HC-
CJIO’KHBIC JIEYKTUBHBIE M WHAYKTHUBHBIC PAcCYXIEHHs, 4eTKO (pOpMyIHUpOBaTh OCHOB-
HbIE TTOHATHS, TTOJIb30BATHCSA MATEMATUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOM;
L yCBOGHI/IG CTyI[@HTaMI/I TGOpGTH‘-I@CKI/IX OCHOB, 62130BBIX pe?)y.]II:TaTOB 148 TeopeM H3yqae-
MBIX pa3/IeJIOB MaTeMaTHKH

e (opmupoBaHUE MPEICTABICHUS O POJIU U MECTE MATEMATHKH.

II. Mecto nucuunimubl B cTpykrypeOIIOII BO

2.1. YueOHas gucumriuiiHa -J/[OmONHUTEIbHBIC TJIaBBl MAaTEMAaTHKHW OTHOCHTCS K 00s3a-
TEJTHLHON YaCTH MPOTPaAMMBI

2.2. lns ¥3y4eHus: JaHHON yueOHOM AMCUUIUIMHBI HEOOXOIUMBI 3HAHUS, YMEHUS U HABbI-
Kd, (GopMupyemble |y CTYOCHTOB TMpH HM3YYCHHU  MPEIIISCTBYIOUMX  JUCIMILUIMH
b1.0.10Maremaruka, b1.0.12 Mexanuka u MoyiekyJisipHas pu3uka

2.3. [lepedenp mocnenyomux y4eOHBIX TUCHUILIINH, JJII KOTOPBIX HEOOXOIWMBI 3HAHUA,

YMEHHUS u HAaBBIKH, dopmupyembie JAHHOM yueOHOI JUCLUTIIINHOMN:

b1.0.19 Du3uko-xuMHUYECKHUE METOIEI aHATIN3a

b1.0.20 Opranuueckas XuMus

b51.0.24 dusnyeckas XuMus. XMMHUYECKas TEPMOJIMHAMUKA

b1.0.25 dusznyeckas XuMus. DIEKTPOXUMUS. XUMUYECKasi KHHETUKA U KaTallu3

b1.0.29 CtpoeHue BelecTna

b1.0.30  KBaHTOBas MexaHHKa

b1.B.02 MaremaTuueckasi TEOpHUsl SKCIIEPUMEHTA
b1.B.03 Komnnounnas xumus

b1.B.04 dusnyeckue METOLI UCCIIEI0OBAHNS
b1.B.05 XeMoMeTpuka

b1.B.06 Kpucramnoxumus



ITII.TpedoBanus K pe3yJibTaTaM O0CBOCHUS AU CHHUIIIMHBI

[Iporiecc ocBoeHUs TUCHUILIMHBI HAMpaBJIeH HAa (JOPMHUPOBAHKE KOMIETEHITUHN (JIeMEH-
TOB cienytrouux komnerenuuii) B coorserctsuu ¢ ®I'OC BO u OIl BO no HanpaieHuto moj-

roroBku 04.03.01 «Xumusn»

IlepedyeHb MIaHMPYyeMBbIX Pe3yJIbTATOB 00yUYEeHHUS M0 JUCHUILIMHE (MOTYJII0), COOT-

HECCHHBIX ¢ THAUKATOPAMHU TO0CTHIKCHUSA KOMIIeTeHI Uil

Komnerennus HNapuxkatopsl PesynbTaTnl 00yyeHus
KOMIIEeTeHIHI

UK  onkx41 He- | 3HaTh: 6a30BYyI0 TEPMUHOJIOTHIO

MOJIb3yeT 0a30Bbl€ 3HAHMS | U MaTEMATUYECKYH CHMBOJIUKY

OIIK-4  CmocobeH | B o0jgacTi MaTeMaTUKUA U | U1 BBIPAKEHHS] KOJIMYECTBEH-

MJIaHUPOBATh pPabOTHl  XH-
MUYECKON HAIPABICHHOCTH,
o0pabaTheiBaTh U WHTEPIIpE-
TUPOBATh TMOJYYCHHBIE pe-
3yJIbTaThl C UCIHOJB30BaHU-
€M TEOPETHYECKUX 3HAHUM
U TPaKTUYECKUX HABBIKOB
pellleHusT MaTeMaTHYECKUX
1 U3UYECKUX 3374

GbU3MKM TpU TUIAHUPOBA-
HUM PpaboOT XUMHYECKOM
HaIpPaBICHHOCTH

HBIX M KA4YeCTBEHHBIX OTHOIIIE-
HHUI MaTeMaTUIECKUX OOBEKTOB
YMeTh:peniath THIIOBBIC MaTe-
MaTUYECKHE 3aJlaud, MCTOIb3ye-
MbI€ TP HW3YYCHUU ECTECTBCH-
HOHAYYHBIX TUCIHILINH, MPUME-
HSITh METOJBI MaTeMaTHYECKOI'O
aHaIM3a U MOJICITHPOBAHUSI.
Baaners: MaTeMaTHYEeCKUMH
METOJIaMU  PEIIECHUSI THUIOBBIX
3a7ad4.

UJKomnk4, Obpa-
OarplBaeT JaHHBIE C HC-
MOJIb30BAaHUEM  CTaHIapT-
HBIX CIIOCOOOB aIMpPOKCH-
MaIliy YHUCICHHBIX Xapak-
TEPUCTUK

3HaTh MaTeMaTHYECKHE BEIUYH-
Hbl W CIWHHIBI MX HW3MEpPEHUs
is  00pabOTKM  SKCIIEPUMEH-
TaJbHBIX JAHHBIX.

YMerh HCHOJIB30BaTh CTaHIAPT-
HBIE CIIOCOOBI ANMPOKCUMAIIUH
YHCIIEHHBIX XapaKTEPUCTHUK.
BJiagers, HaBBIKAMH CTAaTHCTHYE-
CKOW 00pabOTKH SKCIIEpUMEH-
TaJBHBIX JAHHBIX.

I/II[KOHK-4.3 I/IHTep-
MPETUPYET pe3yIbTaThI
XUMHAYECKAX HAOJIOIEHUN
C HCIOJb30BaHHEM (HH3HU-
YeCKUX 3aKOHOB W TIpe-
CTaBJICHHUI

3HaTh MaTEMaTUYECKUE 3aKOHBI,
KOTOPBIE JIE)KAT B OCHOBE XMMH-
YEeCKUX IMPOLIECCOB, ISl OOBEK-
TUBHOW WHTEPIIPETAlUN PE3YIlb-
TaTOB HCCIICIOBAHUN.
YMerb HHTEpPIPETUPOBATH pe-
3YJNbTaThl XUMUYECKUX HAOIIO-
JIIEHUI ¢ UCIIOJL30BaHHeM Mare-
MaTUYECKUX 3aKOHOB M TIpe-
CTaBJICHUM.

Bnagerb HaBbIKaMU HHTEpIIPE-
TalUM SKCIIEPUMEHTAJIBHBIX JaH-
HBIX C HMCIOJb30BAHMEM MaTeMa-
THUYECKNX METOJIOB.




IV.  Conep:kanue  CTPYKTYpa AMCUUIJIMHBI

O0BbeM TUCHUIIINHBI COCTABJISIET 4 3a4YeTHBIX eHHMUII,

144

Jacos,

B TOM unciae _ 1,47 3a4€eTHBIX eAUHUII, 53 4acoB Ha 3K3aMeH/3a4eT

N3 Hux 34  4acoB — npakTUyecKas MOJAroTOBKA

®opMa NPOMEKYTOUYHOM aTTeCTAIUN: IK3aMeH

(9K3aMeH, 3a4em, 3a4em C OYeHKOlL)

4.1CoaepsxkaHue JMCHHMILIMHBI, CTPYKTYPHPOBaHHOE N0 TeMaM, ¢ YKa3aHHeM BHAOB Y4eOHBIX 3aHATHI U OTBEJCHHOI0 HA HUX KOJINYe-
CTBA aKaJeMH4YeCKHX YacoB

Bunst yueOHOI paboThI, BKIIIOYAsk CAMOCTOSATENEHYIO
paboTy 00yJaroIuXcs ¥ TPYA0EMKOCTh DopMBI Te-
o (B gacax) KYyILIEro KOH-
§ % TpOJIs yCIIe-
= T BaeMOCTH;
o KoHnTtakTHas paboTa npemnogaBa- =
Ne i/t Pasnen nucnuniIvHbl/ TEMBI @) T ®dopwma mpo-
TeJs ¢ 00YJIarOIIUMHUCS = .
5 £ MEXYTOYHOM
§ e arTecTaluu
CemuHapckue = = (no cemecm-
Jlexiuu | (TMpakTHUYECKUE KO+xep O pam)
3aHSITHUS)
1 OObIkHOBEHHBIE MU epeHnnanbHble ypaBHEHUS 3 12 8 3 |8
2 HucnoBeie psiabl 3 6 4 3 6
3 O YHKIIMOHATIBHBIE PSJIBI 3 6 4 3 8
4 Psanp1 @ypbe 10 OPTOrOHAIBHBIM CHCTEMaM 3 6 2 3 16
5 Juddepennunanpapie ypaBHEHHS B YACTHBIX POU3BOIHBIX 3 4 3 |4
JK3aMeH 45
Hroro yacos 34 18 15 |32 45




4.2 Il.1aH BHeayIMTOPHOI CAMOCTOSTEJIbHOM PA00THI 00Y4aIONIUXCSH MO TUCHHUILIUHE

C CamocTosTenbHas pabota o0yyaronmxcs 0 Y4eOHO-MeToInYeCKOe
e HasBanue paznena, TeMbl . Cpoxu BbITOI- | 3aTpaThl BPEMEHU HCHOYHOE Cpel- o0ecIieueHre caMoCTOs-
MECTp Bun camocrosiTensHO#M paboThI CTBO .
HEHUs (gac.) TEJNbHOI paboThI
Oo6bikHOBeHHBIE MU de- |[M3ydeHne TeopeTHIecKoro Ma- 8 CM. criMCOK OCHOBHOM U
peHLManbHbIe YpaBHEeHHs |Tepuana. KoHcniekTupoBaHue. JIOTIOJTHUTEIBHOM JInTEpa-
3 BrinonHenue goMaiHux 3aa- CeHTﬂg Pb, DK3aMEHAIMOHHBIE |TYPbI
HUM OKTALPD BOIIPOCHI
1-10
YucnoBele psiabl N3ydeHune TeopeTH4ecKoro Ma- 6
tepuana. KoncnektupoBaHue. DK3aMeHaIMOHHbIE
3 BelmonnHeHne 1OMalHux 3a1a- OKTAOPE BOITPOCHI
HUM. 11-17
@yHKIMOHAIBHBIE psafabl  |3ydyeHue TeopeTudeckoro Ma- 8
3 tepuana. KoncnektupoBaHue. HOSGPD DK3aMEHAIMOHHBIE
Brinonnenue goMaiHux 3aa- BOIIPOCHI
HUU 18-22
Psansr @ypee 1o oproro-  |M3ydeHue TeopeTH4ecKoro Ma- 6
3 |[HAJIBHBIM cHCTeMaM tepuana. KoncnektupoBaHnue. JleKatpb DK3aMeHAallMOHHbIE
Brinonnenue foMaiHux 3aa- BOIIPOCHI
HU. 23-30
Huddepenunansuble N3y4enue TeopeTuueckoro mMa- 4
3 |YPaBHEHH: B HaCTHBIX tepuana. KoncnektupoBaHue. JleKabpb DK3aMeHAaIlMOHHbIE
MIPOU3BOTHBIX BrinonHenue goMaiHux 3aa- BOIIPOCHI
HUU 31-34
OO0w1ast TPYA0EMKOCTh CAaMOCTOSATENILHOM pabOThI MO JUCHUIUIMHE (4Yac) 32
Broaker BpeMeHn caMOCTOSITeIbHOM PadoThl, MPEeAyCMOTPEHHbIH Yy4eOHbIM 32

TJIAHOM JIJIs1 TAHHOM TMCIHUILIMHBI (Yac)




4.3. Coagepxanue yueOHOro MmaTepuaJjia

Tema 1./lu¢pdepenunanbHbie ypaBHeHUs!

Juddepennmanbaple ypaBHEHUS TIEpBOTO mopsiaka. Bunbl pemenuit. 3agada Komm. Pe-
IIEHUE OCHOBHBIX THUIOB AU (HEpEHINANBHBIX YPaBHEHUI N1EPBOT0 MOPsAAKA: C pa3AeIIOLMMHU-
Csl IEpPEeMEHHBIMHU, OAHOPOJIHBIC, INHEIHHbBIE, ypaBHEeHUS bepHyIH, ypaBHEHHUS B MOJIHBIX JU(}-
¢depennmanax. JAuddepeHunansupie ypaBHEHHS BBICIIUX MOpsAAKoB. Bunel pemenuii. Audde-
PEHIMAIBHBIE YPABHEHMsI BTOPOrO MOPSAKA, AOIMYCKAIOIIME IOHWKCHHS NOopsiaka. JInHelHsle
onHOpoHble AuddepeHnnanbuble ypaBHeHU. TeopeMa o CTpyKType pemieHuil. JInHeiHbIe
oJTHOpOHbIE U PepeHaTbHbIe YPaBHEHUSI BTOPOTO MOPSAIKA C MOCTOSTHHBIMU K03 duiuen-
tamu. JluHelHble HEOAHOPOAHBIE MU epeHINaTbHbIe YpaBHEHUA. MeTo BapHaluu Mpou3-
BOJIBHBIX IIOCTOSIHHBIX. MeToJl HeonpeeneHHbIX K03(duumeHToB. YucieHHbsle METOAbI pelle-
HUA TudPepeHIMATbHBIX YPaBHCHHM.

Tema 2.YucsioBbie psabl

Yucnoseie psabl. HeoOxonumblii mpu3Hak cxoaumocTd. CBOMCTBA CXOISAIIUXCA YUCIIO-
BbIX psAA0B. JlocTaTouHble MPU3HAKK CXOAMMOCTH 3HAKOIOJOKUTENbHBIX pAIOB: npu3Hak [la-
namOepa, HWHTETPAJbHBIA W paJiWKaldbHBIM  mnpu3Haku  Komm, Tnpuw3Hak  cpaBHe-
HUS..3HAKOIIEPEMEHHBIE PAbl. Y CJIOBHAS U a0COJIIOTHAs CXOMMOCTh 3HAKONIEPEMEHHBIX YUCIIO-
BBIX psAZIOB. 3HaKouepeayrommecs psupl. Teopema Jleiitbnuna.

Tema 3. ®yHKINOHAJBHBIE PSAAbI

@OyHKIMOHANbHBIE pAgbl. O0IacTh CXOAUMOCTH (PYHKIMOHAIBHOrO panbl. [loHsTne o
PABHOMEPHOW CXOJMMOCTH (YHKLUHOHAIbHBIX psl0B. MakopupyeMble pslbl U UX CBOWCTBA.
HenpepbIBHOCTS CyMMBI paBHOMEPHO CXOJSIIETOCS psifa U3 HenpepbIBHBIX QyHKIui. [Tounen-
HO€ HMHTErpupoBaHue U OuddepeHIpoBanne (yHKIIMOHAIBHON MOCIeI0BATEIbHOCTH, pAa.
Crenennsie psaapl. Psager Teitnopa u Maknopena. IIpuMeHeHHE CTENIEHHBIX PSIOB K MPUOIIH-
KEHHBIM BbluuciieHusM. [oHaTne o cnennanbHbIX QyHKIUAX.

Tema 4. Paabl @ypbe 110 OPTOrOHAJBHBIM CHCTEMaM

[ToHATHE O €BKINAOBBIX U T'MIIBOEPTOBBIX MpocTpaHcTBax. [IpocTpancTBO QyHKIMI, UH-
TErpUPYEMBIX BMECTE CO CBOMM KBaapaToM. OpToroHajabHble cucTeMbl (yHKUUH. [1onnHOMBI
Jlexanapa. O600ménnbie psaapl Dypre. TpuronHomerpuueckas cucremMa (GyHKIIUA U TPUTOHO-
meTpuueckue psabl Dypre. Teopema o cxogumoctu (6e3 mokazarenseTBa). Psaapl @ypbe 9éTHRIX
U HeueéTHBIX QyHKuui. Pasnoxenue B pan ypre Heneproanyecknx (GyHKIMNA Ha BCEH YUCIIO-

BOW MPSMOW.



Tema 5. IuddepennuanbHble ypaBHEHHSI B YACTHBIX NMPOU3BOTHBIX

VYpaBHEHHs B YaCTHBIX MPOU3BOIHBIX. JInHeHHbIe nuddepeHnranbable ypaBHEHNS B Ya-

CTHBIX IPOM3BOJIHBIX U UX Kiaccuukanus. Y paBHeHUE KoJeOaHUI KOHEUHOW CTPYHBI, peLIeHHE

ypaBHeHUs MeToaoM Dyphe. YpaBHEHHE TEIUIONPOBOJHOCTH. YpaBHEHHE KoJjieOaHUN OecKo-

HEYHOU CTpyHBI, MeTon [lanambOepa. YpaBuenune Jlarutaca. Pemenne 3anaun Jupuxie 1t kpyra

unrerpai Ilyaccona.

4.3.1. IlepeyeHb CeMUHAPCKHUX, MPAKTHYECKUX 3aHATHI U J1a00PATOPHBIX PadoT

Ne n/mt Ne pas- HaunmenoBanue ceMunapos, npak- | Tpyno- | Ouenou- | ®opmu-
nena u THYECKHUX U JTa0OPaTOPHBIX paboT eM- HBIE pyembie
TEMBbI KOCTb | CpeACTBa | KOMIIE-
JTUCIIAIL- (uac.) TEHIIUU
JUHBI
(Motyist)
1 2 3 4 5 6
1 Tema 1 Huddepennmanbpapie  ypaBHEHUS C 1 KP, OI1K- 4.1
Pa3ACISIIOIUMHUCA ~ TIEPEMEHHBIMM. sagaun  |[OIIK- 4.3
Onuoponnsie  nuddepeHIuanbHbIe Ha DJK3a-
YpaBHEHHSI. MEHE
2 Tema 1 Jlunetinbie nuddepeHaiIbHbIe 1
ypaBHeHus. YpaBHeHus bepHynu.
3 Tema 1 Huddepennmanpapie  ypaBHEHUS B 1
NOJHBIX Ju(depeHimanax.
4 Tema 1 YpaBHEHMs BBICIIUX IOPSIAKOB, J0- 1
MyCKaloIINe TOHMKEHUS MOPAIKA.
Pemenne OJIIIY ¢ NOOCTOSHHBIMHU
Kod(purmeHTamu.
5 Tema 1 Pewenne veognopoausix JIAY. Me- 1
TOJ BapHalMy TMPOU3BOJIBHBIX IIO-
CTOSIHHBIX.
6-7 Tema 1 Pemienne Heomnopoansix JIY. Me- 2
TOJl HEONpeAeNeHHbIX K03(dduuumen-
TOB.
8 Tema 1 KonTponbHast pabora 1
9 Tema 2 Uucnosele psaasl. CymmHupoBaHUE 1 KP, OI1K- 4.1
cxonamuxcst psimoB. HeoOxoaumbrii zagaun  |OIIK-4.2
IIPU3HAK CXOJUMOCTH. Ha O9k3a- [OIIK-4.3
10-11 Tema 2 HccnenoBanye Ha cXOOUMOCTHL 3Ha- 2 MEHE
KOIOJIOKUTEIbHBIX PSOB.
12 Tema 2 1
Yucnosele psasl. McciienoBanue Ha
CXOJMMOCTh 3HAaKONEPEMEHHBIX psi-
J0B. YCIOBHas U aOCONIOTHAs CXO-
JTUMOCTb.
13-14 Tema 3 Crenennble psasl. MHTEpBan u pa- 2

JINYC CXOAMMOCTH.




15

Tema 3

Psaapl @ypre u Maknopena. [Ipume-
pel  PasnoxkeHue  3ieMEHTapHBIX
(GYHKIMI B CTETIEHHBIE PSIbL.

16

Tema 3

[IpuMeHeHHE CTENEeHHBIX PSAOB K
IpUOIMKECHHBIM BBIYHCIICHUSIM.
CriennasibHble (YHKINU.

16

Tema 4

OpTOoroHanbHbBIE CUCTEMBI ()YHKIIHA.
[Tonmuowmsl Jlexanpa.

16

Tema 4

Paznoxenue B psan Oypbe 4ETHBIX U
HEYETHBIX (QYHKIIHA.

KT,
3a1a4u
Ha DK3a-
MEHE

4.3.2. Ilepevyenb Tem (BONPOCOB), BLIHOCHMBIX HA CaMOCTOSITEIbHOE M3YYeHHE CTY-
JIeHTAMM B paMKax caMocTosiTeabHoil padorsl (CPC)

No Tema 3agaHue dopmupyemas NJIK
n/n KOMIETEHIMS
1 2 3 4
1 Uucnennsle MeTozsl | Pazobparbes B Me- OIIK 4 OIIK-4.2
pemenust auddepen- | rone. Ilpusectn
LUAJIBHBIX  YypaBHe- | IPUMEpPHI PELICHUs
HUM. 3a7ad4.
2 [Tpumenenue psanoB k | PazobpaTbes B Me- OIlK- 4.2
npubnmxeHHomy pe- | toze. [Ipuectn
meHuto AuddepeHun- | npuMepsl perieHus
AJbHBIX YPABHEHUU. 3ajad.
3 Pemenue ypaBuenus | [Ipumenuts meton OIIK- 4.3
TEIUIONPOBOAHOCTH ®ypbe K pelIeHuIo
metoaoM Dypee. YpaBHEHHSI TEIUIO-
IIPOBOJIHOCTH.

4.4. MetoauyecKue yKa3aHHMs N0 OPraHU3alMU CAMOCTOATEbHOH padoThl CTY/eH-

TOB

[enbto caMmocTOSITETLHOM PabOThI CTYICHTOB ABIISAETCS, Ha 0a3e aHAIN3a COBPEMEHHbIX

oAXO040B K TCOPUH U NMPAKTUKCE, ,Z[O6I/ITBC}I BCCCTOPOHHETO U FJIy6OKOI‘O IIOHUMAaHMUA MaTCMaTH-

YCCKUX MECTOOOB. Hay‘-II/ITI:CH HCIIOJIb30BAaTh MMOJTYYCHHBIC 3HAHUA IJIA pa3pa60TI<H CII0CO00B

yIpaBiIeHUs U MpeoOpa3oBaHusl XUMUYECKUX MTPOLIECCOB, ABIEHUHN U cucTeM. CTaBUTCS TaKxKe

1EJb 3aKPeTICHUs] YMEHUN COCTaBJICHHUsI IOTHYECKH 00OCHOBAaHHOTO CTPYKTYPUPOBAHHOIO U3-

JIOKEHHUS TeMbl, KPUTHUECKOTO BOCTIPHATHS JIUTEPATYPHl, POPMUPOBAHUS COOCTBEHHON O3ULIUU

M0 U3y4aeMOMY BOIIPOCY, apTYMEHTAIINH €€ Ha OCHOBE (PaKTUIECKOT0 MaTepuana, B UTOTE -

pruoOpEeTEeHNUsT HABBIKOB CaMOOOpa30BaHUSI.

CTy,I[eHTBI, AJI JOCTATOYHOTI'O OCBOCHHU TCOPETUUCCKOro MaTepuajia mo A1MCHUIIIINHE

((I[OHOJIHI/ITGJIBHBIG TJIaBbl MaTEMATHUKHN) JOJI2KHBI:




- 03HAKOMUTHCS C [IEPEUHEM BOIPOCOB, YKa3aHHBIX B TEME U U3YUUTh UX 10 KOHCIEKTY
JIEKIUHI C y4€TOM IIOMETOK B KOHCIIEKTE;
- BBIOPATh MCTOUYHUK U3 CIIUCKA JIUTEPATYPHI, €CIIH [0 JAHHOH TeMe HEeJJOCTATOYHO MaTe-
puaina B KOHCIIEKTE JIEKINH;
—  3aKOHCHEKTHPOBATh MaTepHall, IPEIJIOKEHHBIN I CAMOCTOSITEILHOTO U3yUEHHUS.
- IIPOBEPUTH MOTYUEHHBIE TEOPETUUECKUE 3HAHUS C IIOMOILBIO IPOMEKYTOUHBIX KOHTPOJIb-
HBIX padoT.
Bomnpocs! 1151 caMOnpoBepKu:
— Yewm oTimvaercs ob1mee pemieHrne oT o0Iero naTerpaia mudhepeHImaiIbHOT0 ypaBHEHHS.
— Moxer mu auddepeHnnanbHoe ypaBHEHHE C Pa3IENAIOMUMUICS TePEMEHHBIMU ObITh OJ1-
HopoaHbIM? [TpuBenute npumep.

— KaxoB nmpu3Hak ypaBHEHHsI B TOJTHBIX TU(epeHmranax.

— UYewm ornnuaercs nuHeitHOe nuddepeHnaibHoe ypaBHEHHE OT ypaBHEeHUs bepHyu.

— Kakoe ypaBHEeHHE Ha3bIBa€TCsl XapaKTEPUCTUYECKUM YpPaBHEHHUEM OAHOPOJHOTO J.J.Yy. C

NOCTOSIHHBIMU K03 purimenramu.

— B kakux ciygasix MOKHO OHU3UTH MOPSIOK MU PEpEeHIINaTBEHOTO YPaBHEHUS?

— llpuBenure npuMep CXOAALIETOCS U PaCXOASAIIErocs YUCI0BOrO psaa.

—  Kakoii psjg Ha3bIBaeTCAa rapMOHUYECKUM?

—  C KakuMHM psiiaMu MO>KHO paboTaTh Kak ¢ KOHEYHBIMH CyMMaMu?

— llpuBenure mpuMep yCIOBHO CXOAAIIETOCS pAJa.

— Kakue psiapl Ha3pIBaloTCS CTEIEHHBIMU?

— IIpuBenute npuMepsl OPTOTOHATBHBIX CUCTEM (DYHKIIUH.

4.5 IlpuMepHasi TeMaTHKA KypPCOBBIX padoT (IPOEKTOB)

KypcoBbie paboThl HE IPEeTyCMOTPEHbI

V. Y4ebHO-MeTOAMUYECKOE M HH(POPMALMOHHOE O0ecnevyeHHue TUCHUILINHBI

a) mepe4YeHb JUTEPATYPHI
OcHognas tumepamypa
1. IHumaues, Buktop CemenoBud. Bpicuias matemaTtuka. [1omHbI Kypc [DIEKTpOHHBIN pe-

cypc] : yueO. s 6akanaBpos, - M. :FOpaiit, 2012. Pexum goctyna: 943 "bubanorex".
2. CoOopnuk 3a1a4 1o Beiciiei marematuke [Tekct] : yueb. mocobue nis Bry3os / B. I1. Mu-
HOpPCKUH. - 15-¢ u3a. - M. :®@usmariut, 2005. - 336 ¢. ISBN 5-94052-105-3 reoxum (92)

Jononnumenvnasn numepamypa
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1. Mpmkuc, A. J1. Jlekuuu mo BeIcIIel MaTeMaTuke : yueOHoe rmocobue / A. JI. MpImkuc.
— 6-¢ usn.ucnp. — Caunkrt-IlerepOypr : Jlanp, 2022. — 688 ¢. — ISBN 978-5-8114-
0572-5. — Tekcr : 27eKTpOHHBIN // JlaHb : 37MEKTPOHHO-OMOIMOTEUHAsT CUCTeMa. —
URL: https://e.lanbook.com/book/210314- Pexum goctymna: sl aBTOpU3. MOJIb30BaTe-
nen.

2. PomuonoBa, B. A. Bricmas marematuka : yueOHoe mocobue / B. A. Poamonona, B. b.
OpnoB. — Cankr-IlerepOypr : CIIGI'Y T'A, [6. r.]. — Yacts 3 : OObikHOBeHHBIE U De-
peHIanpHbie ypaBHeHus U psiabpl — 2011. — 115 ¢. — Teker : anexkTponHslii // JlaHs :
3JeKTpoHHO-0MOmoTeyHass cuctema. — URL: https://e.lanbook.com/book/145638—
Pexxum noctyma: s aBTOpU3. I0JIb30BATENICH.

3. Jlorunos, B. A. MHTerpanbHOe MCYHCIEHUE: KypC JEeKIui : yuyeOHoe mocobue / B. A.
JlorunoB. — Mocksa : PYT (MUUT), 2007. — 140 c¢. — Texkcr : anexkTpoHHBIH // JIanb :
aeKTpoHHO-0nOmoTedyHas cucrema. — URL: https://e.lanbook.com/book/188435 (mara
obpamienust: 09.04.2022). — PexxuM foctyma: it aBTOPU3. MOJIb30BaTEICH.

4. Bnagumupckuii, b. M. Marematuka. O6muii kype : yueonuk / b. M. Brnagumupckuii, A.
b. l'opctko, 5. M. Epycanmumckuii. — 4-¢ u3a., crep. — Cankrt-IlerepOypr : Jlans, 2022.
— 960 c. — ISBN 978-5-8114-0445-2. — TekcT : 25eKTpoHHBIH // JIaHb : AIEKTPOHHO-
6ubmmoreuynas cucrema. — URL: https://e.lanbook.com/book/210206 (mara oOpamieHus:

09.04.2022). — Pexum noctyna: A aBTOPU3. M10JIb30BATEIEH.

r) 0a3bl JaHHBIX, HHPOPMAIHOHHO-CTIPABOYHbIE H MOUCKOBbIE CHCTEMBI
http://www.mathnet.ru/
http://www.allmath.ru/
http://www.newlibrary.ru/genre/nauka/matematika/
https://www.mccme.ru/

VI. MarepnajabHo-TeXHHYECKOe o0ecredeHne U CHUNINHBI

[Tomemenus ass NpOBEICHUS JIEKIIMOHHBIX U CEMUHAPCKUX 3aHITUH, YKOMITJIEKTOBaHHbBIE
HEO0OXOIUMBIM 000PYIOBaHHUEM, & UMEHHO: - ayIMTOPUHU, OCHAIIICHHBIE MYTbTUMEIUHHBIMH
CpEICTBaMHU, JUIsl IPOBEACHUS ayIUTOPHBIX U IPAKTUUECKUX 3aHATH (ayn. 402, 426); ayn. 5,
402, 426 o6opynoBansl MyabTUMeuHHBIMEU TTpoekTopamu (InFocus IN 105 (3D Ready), na-
CTEeHHBIMU 3KpaHamu, HOyTOykamu Samsung NP 300T5A-AOFRU. O6miee koau4ecTBO eIMHUI]
BBIYUCIUTEIbHOM TeXHUKH — 5: Pentium IV — 1 mt.; Pentium III — 1 mrr.; Pentium I — 3 .

HNMmeeTcd mokanbHasA CETh.
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VII. O6pa3oBare/ibHbIe TEXHOJIOTHHI

[Ipu peanuzanuu nporpaMMbl 1aHHOM THUCHUIUIMHBI HCTIONB3YIOTCS pa3Iu4HbIe 00pa3o-
BaTEJIbHbIE TEXHOJIOTUHU

o HccnenoBarenbckue MeTo1bl B 00y4eHHH. [JatoT BO3MOKHOCTD yJalIUMCs CaMo-
CTOSATEIHHO MOMOIHATH CBOW 3HAHUS, TITyOOKO BHUKATh B H3y4aeMyI0 MPoOIeMy U Ipenoia-
raTh IyTH €€ PelleHus], 4YTO BaXKHO MpU (OPMUPOBAHUU MUPOBO33PEHUS.

o Jlek1IMOHHO-CEMUHAPCKO-3aueTHas cucteMa JlaHHasi cucteMa JaeT BO3MOXKHOCTh
CKOHIIEHTPUPOBATh MaTepuai B OJOKH U MPEMOJHOCUTD €ro Kak eJUHOE 1eJI0€, a KOHTPOJIb MPo-
BOJIUTH IO NMPEABAPUTEIHHON MOATOTOBKE 00yUaIOIINXCs

o HNudopmaninoHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHHI

o JlucraHnOHHBIE 00pPa30BaTEIbHBIC TEXHOJIOTHH C UCTIOIB30BAaHUEM 00pa30-

BarenpHOTO TIopTana UI'Y  https://educa.isu.ru

VIII. OueHouyHble MaTePHAJIBI ISl TEKYHIero KOHTPOJISI M MPOMEKYTOYHOH aTTe-
cTanuu
Ouenounnie maTepuaabl (OM):
Oyenounvle mamepuanvl 011 6x00H020 koumpoaa.He npeaycMoTpeHsl
Oyenounvie mamepuaivl meKyue2o KOHmpoJs
DopMupyrOTCA B COOTBETCTBUM C«llookeHneM o TeKyIlel arrecTaluy CTyACHTOB 110 IPo-
rpammam Beiciiero oopazosanus B ®I'bOY BO «UT'Y»»
@OpMBI TEKYIIETO KOHTPOJIS:
1. Kommeroteproe Tectupoanue (KT)
2. Tlposepounsie mrucbMeHHbIE padoThI (I1P).

3. Ayaurtopsbie KOHTpoJbHBIE paboTsl (KP).

IIpumepHbIe BAPHAHTHI OLIEHOYHBIX CPEICTB.
Tema 1. Konmponvuas paboma Nol.

3aoanue 1. Juddepennnanbubie ypaBHEHHs B MOMHBIX quddepennnanax. Kakue u3
HIDKETIEPEYHCIICHHBIX YPABHEHHIA SBJISIOTCS YPABHEHUSIMHE B TOJIHBIX AuddepeHimanax:
A)ydx + (x + vy + 1)dy =0; B) xy/ + 2x + y = 0; C)y/x* + y*dx — 3xydy = 0;D)x%y/ +
x—1Dy=0

3aoanue 2. Haiitu o6miee pemenne nuddepeHImanb-HOTO ypaBHEHH
y/!l' =sin3x—2.

3adanue 3. Jano muddepentmansuoe ypasuenue y// + 2y/ — 3y = 4e*. O6umm

12



BUJIOM YaCTHOT'O PCIICHUA JaHHOT'O YPABHCHUA SABJISACTCA ...

: 1) y=Ae", 2)y=(4 +Bx)e" , 3)y=dAx’e’ , 4)y=Axe"

3aoanue 4. Haiitu yactHoe perienune nupdepeHInalbHOr0 ypaBHEeHHS
1
y Y= osx

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

Temot 2 u 3. Konmponvnas paboma No2

3aoanue 1. 3anuInTe NEPBbIE YETHIPE WieHA PAaa :
> 2
6"(n*—1)
Z n!
n=1
3aoanue 2. Uccnenyiite psan Ha CXOOUMOCTb
w 3n—-1 w (=Dn-1
a)Xn=1 Py b) Yn=1 22"
3aoanue 3. Haiitu pagnyc cxoIuMOCTH YUCIOBOTO psia
o0
3nxn
7m(n+ 2)
n=1
3aodanue 4. Yucnosoii p;mz a, - CXOIUTCS, BEIYUCIUTD

n=l1
. 2a,+25
llmﬁ .
noo a3a; +9

3aoanue 5. 3anuInTe MHTErpall B BUJE PAJa U BIYUCIUTE ¢ TOUYHOCTHIO 710 0,001

0,1
_ 2
f e %% dx
0

Temvr 4 u 5 Tecm (npumepwi 3a0anuti)

3aoanue 1. Ipu xakux 3HaueHnsX a Gynknuu f(x)=x+a u g(x) = x°+1 OpTOroHaIBLHEI
Ha OTpe3Ke [— 2;2]

3aoanue 2. OYHKIHIO y=x"-2X, ONPEENCHHYIO Ha OTpe3Ke [— g, g], MO>KHO pa3iio-
KUTH B psig Dypbe BUA:

a) % + Xn=1 0y cOSs 3nx,0) Y1 by Sin3nx,B) Y51 b, sinn x,

a - .
r)—>+ > (a, cosnx +b, sin nx)

n=1

3aoanue 3. Jlana pynkius f(x) = 4x? — 1. YUemy pasen koddpdurment b, pasnoxe-

uust Gyukuuu B psag Pypbe Ha oTpeske [—1T; 7).

13
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10.

11.
14.
15.

16.
17.
18.
19.
20.
21.
22.
23.

24.
25.

3aoanue 4. VYpaBHeHHE KOeOaHN KOHEYHON CTPYHBI MOXXHO PEIIUTh METOJ0OM

A) @ypre b) Jlamambepa B) Bapuaiuu nmpou3BOIBHBIX TOCTOSTHHBIX

OneHouyHbIe MaTepHaJbl IS HPOMEKYTOYHOM aTTeCcTAllul

IIpumepnbwlit cnucok 60npocos K IK3amemny
Juddepenunansabie ypaBHEHHUS nepBoro nopsaaka. Onpenenenue. Bunpl pemenuii. 3agaua
Komm.
JuddepeHunanbHble ypaBHEHUS IEPBOIO MOPSIKA C Pa3IEISIIOIIMMUCS IEPEMEHHBIMHU.
Opnnopoansie pyHkuuu. OnHOpoAHbIE MU PepeHIINaIbHBIE YPABHEHMUSL.
Jluneitnsle nuddepennnanbHbe ypaBHEHHS IEPBOTO MopsaKa. Y paBHeHuUs: bepHymnu.
HuddepeHnnanbaple ypaBHEHHS B IOJHBIX AU depeHIanax.
JuddepeHunanpHble ypaBHEHUS BbICIINX MOPSIIKOB, JOMYCKAIOUIUX TOHMKEHUE TOPSAIKA.
Jluneitnsle nuddepeHanbHble ypaBHEHUs BTOPOro nopsiika. TeopeMmbl 0 CTpYKType 00-
IIMX pPelIeHUi OJJHOPOIHBIX U HEOAHOPOIHBIX AU pepeHIInaNIbHbIX YpaBHEHUH.
Jluneitnble onHOpoAHbIe AuddepeHnaIbHble YPaBHEHUS C MOCTOSIHHBIMU KOd(duIueHTa-
MU (TpH cirydas).
Jluneitble HeoHOpPOAHBIE AU(PEepeHLInaIbHble ypaBHEHUA. MeTol Bapualuy NpOU3BOJIb-
HBIX IIOCTOSIHHBIX.
Jluneitnble HeogHOpOMHBIE AU(depeHInaIbHble ypaBHEHUS. MeTo HeonpeaeneHHbIX KO-
3¢ purueHToB.
Yucnossle psiibl. CXOAsIIUECS YNCIOBIE Pl U UX CBOMCTBA.
HeoOxoauMelii IpU3HaK CXOAUMOCTH YUCIOBBIX PSAJOB.
JlocTaTouHble MPU3HAKU CXOAMMOCTH 3HAKOMOJIOKUTEIbHBIX YUCIOBBIX PSIIOB (CpaBHEHUS,
WHTerpalibHbIN, Jlamambepa)
3HaKonepeMeHHbIE Ps/ibl. Y CIIOBHAs U aDCOJIIOTHASI CXOJIUMOCTb.
3Hakouepenyromuecs psaasl. I[Ipusnax Jleiouuna.
OyHKIMOHANbHBIE pAabl. O6IacTh CXOAUMOCTH. MaxxopupyeMble psiibl U UX CBOMCTBA.
Crenennsle psaasl. UHTEpBaI CXOOQUMOCTH, pauyC CXOAUMOCTH.
Teopema 0 Ma)KOpUPYEMOCTH CTEIIEHHBIX PSIIOB U €€ CIEICTBUS.
Panaer Teitnopa u MaknopeHa.
Paznoxenue B psg MakiaopeHa MPOCTEHININUX JIEMEHTAPHBIX (PYHKITUH.
Onpenenenue auHeHoro npocrpanctsa. [Ipumepsl. [lonsitue nuuelinoi 3aBucumoctu. ba-
3uc. Pa3MepHOCTB JIMHEMHOTO MPOCTPAHCTBA.
Omnpenenenue eBKINA0BA pocTpaHcTBa. OnpeneneHye rmib0epToBa IPOCTPaHCTBA.

[IpocTpancTBo GyHKIUI, UHTETPUPYEMBIX BMECTE CO CBOMM KBAJPaTOM.
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26.
27.

28.
29.
30.

31.
32.
33.
34.

OproronanbHble cucTeMbl QyHKIu. [Iprmepsi.

Paner @ypbe no oproroHanbHbIM cucTeMaM. BriBoj (opMyiibl mJis BeIYMCIEHUs KO3 du-

IIUCHTOB.

Tpuronomerpuueckue psiabl Pypbe HA OTpe3ke [-T, 7).

Tpuronomerpuueckue psiibl Pypbe OT YETHBIX U HEYETHBIX (DYHKIUH.

Pa3noxxenne tpuronomerpuueckux QyHkuuil B psax @ypbe Ha Beel unciaoBoit ocu. [lepuo-

ANYCCKUC TPOAOJIKCHUS.

Jluneitnble nuddepeHnnanbHble ypaBHEHHS B YaCTHBIX MPOU3BOAHBIX U UX KJIacCU(PUKALIUS

YpaBHeHUe KoJieOaHUH KOHEYHOM U OECKOHEYHOUN CTPYHBI

YpaBHEHHE TEIIIONPOBOAHOCTH.

VYpasuenue Jlannaca.

Martepuanbl 1Jis1 NPOBeCeHUsS] TEKYILIero U NMPOMEeKYTOYHOr0 KOHTPOJIS 3HAHUH CTy-

JACHTOB:

Ne Bun xonTpons KoHTtponupyemsie TeMbI Komnerennuu, kom-

n/n (pa3nensr) IIOHEHTBI KOTOPBIX KOH-

TPOJUPYIOTCS

1 2 3 4

1 JeMmoHcTpanmonnbii  Ba- | Tema 1 OIIK-4.1 OIIK-4.3
pHAHT KOHTPOJBHOW pa-
60ThI Nel

2 JemoncTpaunonHuslii Ba- | Tembr 2 u 3 OIIK-4.1 OIIK-4.2
pHAHT KOHTPOJIBHOW pa-
60ThI Ne2

3 Hemonctpaurionnsii Ba- | Tembr 4 u 5 OIIK-4.1, OIIK-4.3
pHUaHT TecTa

4 [IpumepHsblit cnucok Bo- | Temsl 1-5 OIIK-4.1 OIIK-4.2

IMPOCOB K 3K3aMCHY

OIIK-4.3
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Pazpaborunkn:

, /?ﬁv JOLICHT KadeIphl TEOPHU BEPOATHOCTEH H THUCKPETHON MaTeMaTHKH
v
UMUT, k.¢.m-H- Ocunenko JLA.

IIporpaMma cocTaBjieHa B COOTBETCTBHH ¢ Tpebopammsavu @OI'OC mo HampapIeHHIO
moarotoBka 04.03.01 Xumus
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3ag. kadenpoit 1. ¢.-M. H, mpodeccop W Ky3emun O.B.
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Hacmoswas npozpavmma, He modxcem Oblmb 80CHpOU3GE0eHA HU 6 Kakol gopme 6e3

npedsapumenbHO20 NUCbMEHHO20 PA3peuleHUs Kapeopbl-paspabomuura npoepammel.



