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ABSTRACT

Bachelor’s degree in 18.03.01 Chemical technology.

Study profile : for all profiles

Course title: Higher mathematics

Basic part of Block, 11 credits

Instructor: Rodkin A.F.

At the beginning of the course a student should be able to:

for successful study of the discipline students should:

— sustainable use theoretical knowledge, practical skills in all areas of
mandatory minimum content of the secondary (full) education in mathematics

Learning outcomes:

— the ability to use the basic laws of natural sciences in professional
activities, apply methods of mathematical analysis and modeling, theoretical and
experimental research (GPC-2).

Course description: The aim of the discipline is to teach students the
systems of linear algebraic equations, matrix and determinants, vectors and
operations with them, plane and solid analytical geometry (straight lines and
curves of the second order, the plane and quadric surfaces), the complex numbers,
limits and continuity, differential and integral calculuses.

Main course literature:

1. Kurosh, A. G. Kurs vysshey algebry: uchebnik / Kurosh A. G. — SPB. :
Lan', 2007, 2008. - 432 s.

EK NB DVFU:

http://1ib.dvfu.ru:8080/lib/item?id=chamo:3888 1 8 &theme=FEFU

2. Kudryavtsev, L.D. Kurs matematicheskogo analiza uchebnik dlya
bakalavrov : uchebnik dlya vuzov po yestestvennonauchnym i tekhnicheskim
napravleniyam 1 spetsial'nostyam / L. D. Kudryavtsev. - M.: Yurayt, 2012. - 703 s.

EK NB DVFU:

http://lib.dvfu.ru:8080/lib/item?id=chamo:69333 1 &theme=FEFU

3. Borevich, Z. 1. Opredeliteli 1 matritsy / Z. I. Borevich. — SPb : «Lan'y,
2009. - 192 s.

EK NB DVFU:

http://1ib.dvfu.ru:8080/lib/item?id=chamo:281936 &theme=FEFU

4. Faddeyev, D. K. Zadachi po vysshey algebre / D. K. Faddeyev, I. S. So-
minskiy — SPb. : «Lan'», 2007, 2008. - 288 s.

EBS «Elanbook.comy:

http://e.lanbook.com/view/book/399/




5. Kurosh A. G. Kurs vysshey algebry / Kurosh A. G. — SPB. : «Lan'», 2013.
-432 s.

EBS «Elanbook.comy:

http://e.lanbook.com/view/book/30198/

6. Danko, P. Ye. Vysshaya matematika v uprazhneniyakh 1 zadachakh, v 2
ch. : ch. 1/ P. Ye. Danko, A. G. Popov, T. YA. Kozhevnikova — M.: Vysshaya
shkola, 2007. — 304 s.

EK NB DVFU:

http://lib.dvfu.ru:8080/lib/item?id=chamo:275777 &theme=FEFU

7. Danko, P.Ye. Vysshaya matematika v uprazhneniyakh i1 zadachakh, v 2
ch. : ch. 2/ P. Ye. Danko, A. G. Popov, T. YA. Kozhevnikova — M.: Vysshaya
shkola, 2007. — 416 s.

EK NB DVFU:

http://lib.dvfu.ru:8080/1ib/item?id=chamo:258718&theme=FEFU

8. Kuzin-Aleksinskiy, S. A. Kurs vysshey matematiki: uchebnoye posobiye.
/' S. A. Kuzin-Aleksinskiy - Vladivostok, DVGU, 2005. - 325 s.

EK NB DVFU:

http://lib.dvfu.ru:8080/lib/item?id=chamo:240569 &theme=FEFU

9. Minorskiy, V.P. Sbornik zadach po vysshey matematike: uchebnoye
posobiye dlya vtuzov / V. P. Minorskiy — M.: Fiz-mat Lit, 2010. - 336 s.

EK NB DVFU:

http://lib.dvfu.ru:8080/1ib/item?id=chamo:293655&theme=FEFU

10.  Piskunov, N.S. Differentsial'noye 1 integral'noye ischisleniya: v 2-kh
t.: t. 1./ N. S. Piskunov — M.: Integral-Press, 2008 g. — 415 c.

EK NB DVFU:

http://lib.dvfu.ru:8080/lib/item?id=chamo:306 106 &theme=FEFU

11. Ryabushko A.P., Barkhatov V.V., Derzhavets V.V., Yurut' L.Ye
Individual'nyye zadaniya po vysshey matematike. V 4 ch. CH 1.: uchebnoye
posobiye. —Minsk «Vysheyshaya shkola», 2013. — 304 s.

EBS «Elanbook.comy:

http://e.lanbook.com/books/element.php?pll_1d=65409

12.  Shepeleva, R.P. Kurs vysshey matematiki: uchebnoye posobiye. / R.
P. Shepleva - Institut matematiki i komp'yuternykh nauk, kaf. Matematicheskogo
analiza. Vladivostok: izd. DVFU, 2011. - 337s.

EK NB DVFU:

http://lib.dvfu.ru:8080/1ib/item?id=chamo:4 18094 &theme=FEFU

13. Ivanov B.N. Diskretnaya matematika. Algoritmy 1 programmy.
Rasshirennyy kurs // Uchebnoye posobiye. Grif Ministerstva obrazovaniya 1 nauki
Rossiyskoy Federatsii. — M: Izvestiya, 2011. — 511 s.




EK NB DVFU:

http://lib.dvfu.ru:8080/lib/item?id=chamo:418440&theme=FEFU

14.  Shevelev, YU.P. Diskretnaya matematika: uchebnoye posobiye. / YU.
P. Shevelev — SPb.:1zdatel'stvo “Lan"’, 2008. - 591 s.

EK NB DVFU:

http://lib.dvfu.ru:8080/lib/item?id=chamo:281657 &theme=FEFU

Form of final control: credit, exam.




AHHOTAIUA

Hucuunnuna «Beicias maTematuka» paszpaboraHa A CTyAEHTOB 1 Kypca
HanpapyieHus: 1oArotoBku 18.03.01 «Xumudeckass TEXHOJOTUs», MPODUIb
«TexHONOTHST XUMHUYECKMX U HedTenepepadaThIBAOMIUX MPOU3BOJACTBY B
cootBercTBUU ¢ TpeboBanusiMu OC BO JIBOVY no ganHOMy HalpaBiIeHHIO.

HMucunmnna b1.5.3.2 «Bbiciias mareMaTuka» OTHOCATCS K  pa3ieny
JUCIUIUIMH 0a30BON YacTH yuyeOHOro IIaHa.

OO6mast TpyA0€MKOCTh JUCIUIIIMHBI cocTaBiisieT 11 3adeTHpix enunuil, (396
yac.) Y4eOHBIM IJIJAHOM NIPEAYCMOTPEHBbI JIeKIMoHHbIe 3aHsaTus (90 yac.) u
npaktuyeckue 3aHAtus (126 4dac.), B TOM 4uCIE C HCIOJIb30BAHMEM METOJIOB
akTuBHOTO 00yueHus (18 wac.), camocrositenpHas padorta (108 gac., u3 HUX 72
yac. OTBEJEHBI Ha ’K3aMeH). Jlucuurminaa peanusyercs B 1 u 2 cemectpax 1 kypca.

MatemaTnueckoe 0Opa3oBaHHE SBISAETCS BaKHEHIIEH COCTaBISAIOIIEH
(GyHIaMEHTaIbHON TOJATOTOBKU KBaJIH(pHUIMpPOBAaHHOTO OakanaBpa B 00JacTu
XuUMHUYecKasi TEXHOJOTHS. 3HaHUS, MOJYYEHHbIE MPU H3YYEHUU TUCLUILIMHBI
«OO0111as1 1 HEOpraHWYeCcKas XUMHUsD) CBA3aHbI U ABJISIIOTCS 0A30BBIMU B LIEJIOM PsJIe
BOIIPOCOB TpU HU3y4YeHUW AucHMIUIMH: «Duzukay, «Duzndeckas XUMHI»,
«AHanuTHUeCKasg XuMHs», «MaTepuaaoBeneHuey, AUCHUILIMHBI NPOPUIbHON
HaIIPaBJIEHHOCTH.

Heap AUCHMIVIMHBI: BOCIMTAaHHWE BBICOKOW MAaTEMAaTU4YECKOW KYJIbTYPBI,
NPUBUTUE HABBIKOB COBPEMEHHBIX BHUJOB MBIIUICHUS, TPUBUTUE HABBIKOB
UCIIOJIb30BAHUSI ~ MAaTEeMaTUYECKUX  METOJOB K  OCHOB  MaTEMaTHYECKOIO
MojenupoBaHusi. V3yueHue Kypca CHOCOOCTBYET pAaCIIMPEHUI0 HAyYHOTO
Kpyro3opa M MOBBIIICHUIO 00IIe KyJIbTypbl Oyayllero 0akanaBpa, pa3BUTHIO €ro
MBIILJICHUS U CTAHOBJICHUIO €0 MUPOBO33PEHUS.

3amauyu TUCUMILTHHBI:

— OBJIQJICHHE ammapaToM BBICHIEM MaTeMaTUKH: JIMHEWHOW aireOpsl,
aHAJIMTHYECKOW F€OMETPUN, MATEMAaTUYECKOIO aHAJIN3A;

— JaTh NpPEeJICTaBlIEHHE O MAaTEMATUUYECKUX METOJIaX U MOJEISAX, CYUHOCTH
HAy4YHOI'O MOJX0Ja; HAYYUTh MOHUMATh M TOJIb30BaThCS OCHOBHBIMH METOJIaMU
MaTEMaTUYECKOIr0 aHaJIN3a, AaHAJTUTUYECKON reOMEeTpHUH, TUHEHHOM aJireOphI;

— npuoOpereHue 0a3bpl, HEOOXOAMMOW JUIsi H3YyYEHUS MPUKIATHBIX,
WH()OPMAITMOHHBIX, CTICTIHATBHBIX (XUMUYECKHX ) TUCIIUILINH;

—(hOopMHUpPOBaHHE  YCTOMYMBBIX  HABBIKOB IO  KOMIIETEHTHOCTHOMY
OPUMEHEHHI0 (YyHAAMEHTAJIbHBIX TMOJOXKEHUM MaTeMaTUKd TpU HU3YYCHUU
JUCHUIUIMH TPO()ECCHOHATBLHOTO IMKIIA U HAYYHOM aHAJIM3€ SIBJICHUN U CUTYaIHil,
C KOTOPBIMHM BBIYCKHUKY NPUXOAUTCS CTAJIKUBAThCS B MPO(ECCHOHANBLHON U
OOILEKYIbTYPHOM AESTEIbHOCTH.



JIist  yCIemrHOTO  yCBOGHWSl  JAWCUUIUIMHBI  «Bpicmas — mareMaThkay
HEOOXOMMBI YCTOMUYUBBIC TEOPETHUCCKHE 3HAHUS MPAKTUYCCKUAE HABBIKU 110 BCEM
pazzmenaM  00s3aTEIBHOTO MHUHUMYMa  COJIEPXKAaHUS  CpPeIHEro  (IOJHOTO)
00pa3zoBaHus 110 MaTEeMaTHKE.

B pesynbrare m3ydeHus MaHHOW MUCHHIUIMHBI Y CTYACHTOB (OPMHUPYIOTCS
cienyromue oomenpodeccuoHaIbHble KOMIETEHIIMH (JIEMEHThHI KOMITETEHITHI ).

Koxa u popmynupoBka Jdranbl (pOPMUPOBAHUS KOMIIETEHIIUU
KOMIIETeHIH U

OcCHOBHBIE TIOHATHS U METOMBI TU}. 1
MHTETPAIbHOTO UCYUCIICHUH,

3Haer Teopuu nud. ypaBHEHHH, psAIOB, OCHOBHBIC
ypaBHEHUS MaT. QUNKU
OK-14 AIIEMEHTHI TUCKPETHOM MaTeMaTuKu
CIIOCOOHOCTBIO K CamocTOATeNbHO IPUMEHSATH OCHOBHBIE METOIbI
CaMOOPTaHU3aINU 1 Vieer (. ¥ MTHTErpaJIbHOTO NCUUCICHNUH, TEOpuH JHd.
caMo00pa30BaHHIO ypaBHEHMH, pAJIOB, ypaBHEHUHN MaT. PU3UKU

[IpuMeHsATh METOABI TUCKPETHON MAaTEMaTUKHU

MerogamMy MaTeMaTHYECKOTO aHAIN3a, TEOPHU
Brnaneer | nu¢. ypaBHeHU, psioB, ypaBHEHUN MaT. GU3UKU
MetoamMu TUCKPETHOW MaTEMATHKH

I1IK-2 OCHOBHBIE TOHATHUSA U METOALI aHAITUTUYECKOUN
TOTOBHOCTBIO HpI/IMeHHTb 3HaeT FGOMeTpI/II/I

aHAJIMTHYECKHE U —
YHCIEHHDIE METOJIbL Vaeer peliaTh OCHOBHBIC 3a/1a4¥ JIMHEHHOM anreOphl 1
DPEIEHHS [TOCTABICHHBIX AHAJIMTUYECKON reOMETPUU

3aJa4, UCII0JIb30BaTh MeTtogaMu MaTeEMaTUYECKOr'0 aHaJIn3a
COBpPEMEHHBIE

nH(pOpPMalLOHHbIE

TEXHOJIOTUH, TPOBOJIUTH
00paboTKy nH(pOpMaIHU C
UCTIOJIh30BaHUEM
MPUKIIAIHBIX TIPOTPAMMHBIX
cpenctB cepsl
npodeccroHabHOI
TeSITeTbHOCTH,
MCIIOJIb30BaTh CETEBBIC
KOMITBIOTEPHBIE TEXHOIOTUU
# 0a3bl JAaHHBIX B CBOEH
npodeCcCuoHATBHON
00J1aCTH, TAKEThI
MPUKIIQTHBIX TPOTPAMM JIJIS
pacuera TeXHOJOTHUYECKUX
rmapamMeTpoB 000pyAOBaHUS

Bnaneer

I[J'IH (I)OpMHpOBaHI/IH BBINICYKAa3aHHBIX KOMHCTCHHI/Iﬁ B paMKax OTUCIHHIIIIMHBI
«BpIcas MaT€MaTHKa» IMPHUMCHAIOTCA CIeayromme METOJbI




AKTUBHOTO/MHTEPAKTUBHOTO OOYYCHHS: JICKIUSA-KOHCYJIbTAIMs, JeKnusI-0ecena,
«TPYIIIOBast KOHCYIbTAIUs», «MeToa CokpaTay, «METoJT 0000IICHHS.

I. CTPYKTYPA U COAEP)KAHUE TEOPETUYECKOM YACTHU KYPCA

1 cemecTp

Pasnen 1. Onpenesiennslii narerpaJ. lpuinoxenns (6 yac.)

Tema 1. OnpeneneHHbIH MHTErpajl, reOMeTPHYECKHH CMbICJ, CBOHCTBA
(2 yac)

Breruncnenue onpenenenHoro wunHrterpana. ®opmyna Herorona-JleiOnua.
Tema 2. [Ipunoxkenus (2 yac)

Brruucienmne reomeTpudeckux, PU3NIECKUX BETUIHH.

Tema 3. IIpuGaum:keHHble BBIYHMCJIEHHS OINPEAEJIEHHOI0 HHTerpaia
(2 yac)

HecoGcTBennbie unterpaisl 1-ro u 2-ro poja.

Paznen II. ®yHKIIMH HECKOJIbKUX NepeMeHHbIX (12 yac.)

Tema 1. ®ynkuuu HeckoJbkuX nepemenubix (PHII) (4 yac)

I'eomerpuueckun cmbica OHII, HenpepbiBHOCTh. YacTHbIE TPOU3BOIHBIE,
mudpepennnan OHIL

Tema 2. YUacTHble IPOU3BOAHBbIE CJI0KHBIX PyHKUMi (4 yac)

[Ipon3BoiHbIE BBICHIMX MOPSAKOB. I[IpOM3BOJHBIE HEABHO 3aJIaHHBIX
GyHKIMI. YpaBHEHHs KacaTeIbHOM MJIOCKOCTH U HOPMAJIH.

Tema 3. CkajnsipHoe moJie, MPOU3BOJHASI MO0 HANPABJIEHHIO, I'PAJAUEHT
(4 yac)

CpoiicTBa rpajiueHTa. DKCTpeMyM (DYHKIIMH IBYX EPEMEHHBIX.

Paznea II1. Kparubie unrerpaJsi (16 yac.)

HNuTerpainsl, 3aBUCAILIAE OT MapaMeTpa.

Tema 1. /IBoitHoI unTerpaj (4 yac)

Briuncrienrie IBOMHBIX UHTETPATIOB, TOBTOPHBIE UHTETPAJIBI.

Tema 2. 3ameHa nepeMeHHbIX B IBOMHOM HHTerpaJe (4 gac)

[TpunoxeHus: IBOMHBIX UHTETPAJIOB.

Tema 3. TpoiiHble, NMOBEPXHOCTHbIE W KPHUBOJUHEHHbIE HHTErPAJIbl
(4 yac)

[loHATHE TPOWHBIX, TOBEPXHOCTHBIX W KPUBOJMHEWHBIX WHTEIPAJIOB.
DNeMEHThI TEOPUH MOJIS.

Tema 4. UnTerpaJipl, 3aBucsinme ot napamerpa (4 4yac)

OisiepoBbl  MHTETpaibl (ramMmma u Oeta — QYHKIMU), WX CBOWCTBA U
IIPUMEHEHUS.

Pa3znen IV. Psaawbl (10 gyac.)



Tema 1. YucnoBble psiabl (2 4ac)

Heo0xoaumblii U JOCTaTOYHBIEC TPU3HAKU CXOAUMOCTH.

Tema 2. 3HakonepeMeHHbIe PSAAbI (2 4ac)

AOcouioTHas, YCIOBHasi CXOAMMOCTb. 3HaKOUepeayronuecs psaapl. Teopema
Jleitoruma. OneHka ocTaTtka psja.

Tema 3. @®ynkunonajabHble psaabl. CTeneHHbie psiabl (2 yac)

PaBHomepnas cxogumocts. MHTErprpoBanue u auddepeHunpoBanmue psiioB.
MHTepBan cXOAMMOCTH CTENIEHHOTO psija.

Tema 4. Psaabl Teitsiopa-Maxksiopena (4 yac)

Paznoxxenue ¢yHkumii B paapl MakimopeHna. [IpubnukeHHbIe BBIYUCICHUS C
IIOMOUIBIO CTENIEHHBIX PAJIOB.

Pasznen V. Indppepennunanbubie ypapaenus (10 gac.)

Tema 1. OObikHOBeHHbIe U Pepenuuasbable ypaBHenuss (OAY)
(3 uac.)

[Tpocreiimme 1Y nepsoro nopsiaka. Jlunernsie Y 1-ro nopsaka.

Tema 2. InddepenunanbHbie ypaBHEeHUsI BHICIIUX MOPAIAKOB (3 4ac)

VYpaBHEHUSA, JOMYCKAIOMINE TOHUKEHUE MTOPSAIKA.

Tema 3. JIuneiinbie 1Y BTOPOro nopsiika, ux cBoiicrsea (4 yac)

Jluneitnbie auddepeHnranbHble YpaBHEHHUSI 2-TO MOPSJKA C MOCTOSHHBIMU
K03 dUIIUEHTaMH.

2 cemecTp

Pazgen 1. DiieMeHTHI TeOpUM YpPABHEHHH MAaTeMATH4eCKOW (PU3UKH
(10 gac.)

Tema 1.YpaBHeHHsI B YACTHBIX IPOU3BOJHBIX 2-r0 MOPsiAKA (2 4ac.)

VYpaBHeHuUs runepOoIMIECcKOro, mapadoInyecKoro U AUIUITUYECKOTO TUIIA.

[IpeoOpa3zoBanne ypaBHEHHM MaTeMaTUYeCKOW (U3UKH K KAHOHUYECKOMY
BUTY

Tema 2. 3agaun, npuBoasimue K YM® (2 gac.)

YpaBHeHus KOJIeOaHUH, pacrnpocTpaHeHUsl  Teria (muddy3un),
CTalMOHAPHBIX NoJiek. [locTaHOBKA KpaeBhIX 3a4ad.

Tema 3. IIpocreiimue MeToabl pemieHuss Y M® (2 yac.)

Merton pacnpoctpanstonuxcs BojH. @opmyna Jlanamobepa.

Tema 4. Meron ®ypbe pasaejieHHs NepeMeHHbIX. Pemenue kpaesoit
3aaa4u (2 4gac.)

3amagya 0 COOCTBEHHBIX 3HAYEHUAX M COOCTBEHHBIX (yHKUMAX (3amaya
[rypma-JInyBusis).

Tema 5. UuTerpanbnbie npeodpaszoanusa Pypbe, Jlamiaca (2 yac.)

Psin u uaterpan dypoe. MaTErpasibubie npeodpazoBanus Dypwe, Jlamiaca.



Pemenne YM® c¢ mnomomipio HMHTErpajbHBIX mpeoOpazoBanuil Dypee,
Jlamnaca.

Paznen II. JieMeHTHI TeOpUM MHOKeCTB (AJsireOpa mHokecTB) (3 yac.)

Tema 1. OcHoBHBIE MOHATHS U onpeaesaenus (1 gac.)

Omneparn Hagx MHOKecTBaMU. OCHOBHBIE 3aKOHBI AJIT€OPhl MHOKECTB.

Tema 2. /IBoiicTBeHHOCTH B asredpe mHo:kecTB (1 uac.)

Anrebpanueckue mnpeoOpa3oBaHUs, 3aKOHBI MOTJIOLICHUS, CKICUBaHUSA, JI€
Moprana.

Tema 3. beckoHeYHBbIe MHOKECTBA, IKBUBAJIEHTHOCTD (1 4ac.)

CueTHbIE U HECUETHBIE MHOXKECTBA. [IpsiMoe mpou3BeieHUE MHOXKECTB.

[loHATHE HEYETKUX MHOMXKECTB.

Pa3paen 111. DaeMmenTHI MaTEMaTHUYECKOI JJOTHKH (8 yac.)

Tema 1. OcHOBHBIE 3aKOHBbI KJIACCHYECKOM JIOTHKH (2 4ac.)

OCHOBHBIC IOHATHS, TOTUYECKUE CBSI3KH, TAOIUIHI UICTUHHOCTH.

OCHOBHBI€ 3aKOHBI KJIACCUYE€CKOM JIOTHKHU.

Tema 2. /IBOMCTBEHHOCTb B ajiredpe JIOruku (2 vac.)

JIBOMCTBEHHOCTh B anrebpe  Joruku. OOIIe3HaYUMOCTh, TaBTOJIOTHH.
OcHoBHbIE TaBTOJIOTUU. [10IHBIE CHCTEMBI CBA30K.

Tema 3. IlonsaTne nmpegukara (2 4ac.)

[Tonarue npenukara. KBaHTOpHI, UX BBIpaXKEHUE YEpPE3 JIOTUYECKHUE CBSI3KHU.
OOpa3oBaHue KBAaHTOPHBIX BBICKa3biBaHW. CBS3b MEXKIYy KBAaHTOpaMHU
CyIIeCTBOBaHMS M BceoOmHOCTH. [IpaBmuiia pacCTaHOBKH KBaHTOPOB.

Tema 4. ByaeBbl pyHkuum (2 4yac.)

bynessl pynkiuu. JH®, CAH®. [Toctpoenue u npeodbpazoBanue CJIHD k
npocrenmemMy Buny. [punoxenus [JHO k pemienuro 3aaad.

Pazgen IV. DuemenTnl o00meid ajaredpnbl (rpynmbl, KOJbLA, IOJIs,
BeKTOpPHBbIE MpocTpancTBa) (10 yac.)

Tema 1. Ilpumepsl rpynn cummerpuii (4 yac.)

Omnpenenenue rpymbl. ['pynbl T0ACTaHOBOK.

Tema 2. U3omopdusm (4 yac.)

OcHOBHBIE TEOpPEMbI KOHEUHBIX IpyIIl — Teopembl Jlarpanxka, Kenn).

Tema 3. AureOpandeckue CTpyYKTYypsbI (2 4ac.)

AnreOpanyeckue CTPYKTYpbl C JIByMsl OMHApHBIMU OIEpalUsSIMH - KOJIbLIA,
10JIs1, BEKTOPHBIE TPOCTPAHCTBA, PEIIETKH.

Paznen V. KomOunaropuka. Teopusi rpagos (5 uac.)

Tema 1. YnopsinoueHHbIe M HEYNOPsIIOYECHHBbIE BHIOOPKH (2 4ac.)

[lepecranoBKH,  pa3MelieHus,  codyeTaHud.  UuciIo  MepecTaHOBOK,
pa3meneHni, couetannid. @opmyJibl BKIKOYEHUS U UCKIIFOUCHUSI.

Tema 2. OcHoBHBIE onpeeieHus Teopuu rpagos (2 yac.)



OcHoBHblE mTOHATUSL U omnpeneneHus rpada. [IpeacraBnenuss rpados.
OcHoBHbIe uncina rpagos. M3omopdusm rpados.

Tema 3. Komnonentst  cBsizdHoctu.  Merpuka  rpados. Ilenm.
Ilnanapusie rpagsl. depeBbs (1 yac.)

KOMITOHEHTBI CBSI3HOCTH. DiJIepOBBI LENH. | 'aMHUIIBTOHOBBI LUKIIBL. [lepeBbs,
CBOMCTBA JI€PEBBEB, OCTOBHBIE JEPEBbSI, MUHUMAJIbHBIE OCTOBHBIE JIEPEBBSL.

II. CTPYKTYPA U COJIEP)KAHUE ITPAKTUYECKOM YACTHU KYPCA

IIpakTuueckue 3ansaTus (126 yac.)

2 cemecTp

3ansarue 1. OnpenesieHHbIA HHTErPaJ (2 4ac.)

HNurepakTuBHas gopMma: cpynnoeas KOHCY1bmayus

1. OnpeneneHHplil UHTErpajl FEOMETPUYECKUI CMBICII, CBOMCTBA.

2. Beruncnenue onpenesieHHOro HHTErpaia.

3. ®opmyna Herotona-JleriOHuia.

3ansitue 2-3. Ilpuiaoxenusn (4 yac.)

HNurepakTuBHas gopMma: cpynnoeas KOHCY1bmauus

1. Boruncnenue reoMeTpuuecKux, PU3NIECKUX BETUUHH.

3ansarue 4-5. HecoOGcTBeHHBbIE HHTErpaJibl 1-ro u 2-ro poaa (4 1ac.)

1. Boluucnenne HeCOOCTBEHHBIX UHTETPAJIOB.

2. YcioBHS CXOJIUMOCTH.

3ansatue 6. IlpubGiau:xkeHHbIe BBLIYHUCJIEHHSI OINpeNeJIEHHOr0 HHTerpaja
(2 yac.)

HNurepakTuBHas gopma: cpynnoeas KOHCY1bmayus

1. ®opmyIibl IPAMOYTOJIBHUKOB.

2. ®opMyIbl Tpaneuui.

3. ®opmybl mapadod.

3ansTue 7. ®PyHKUMH HeCKOJAbKUX nMepeMenHbIx (PHII) (2 yac)

HNuTepakTuBHas popMa: memoo 0000uenuil

1. YacTtHbie mpousBoHble, nuddepeniuan GHII.

3ansaTue 8. YacTHble NPON3BOIHBbIE CJIOKHBIX PyHKIMI (2 yac)

HNuTepakTuBHas popma: memoo 0o60ouenuil

1. IIpon3BoaHbIE BBICIINX MTOPSAIKOB.

2. [Ipou3BoaHbIE HESBHO 33JaHHBIX (DYHKIUH.

3. YpaBHEHUS KacaTeIbHOMU IJIOCKOCTH U HOPMAaJIH.



3ansaTue 9. CxajgspHoe moJie, NPOM3BOAHAS 10 HANPABJICHUIO TPAAUCHT
(2 gac)

1. IToBepXHOCTH YPOBHSI.

2. I'pagueHT, BBIYUCIIEHUE TPAIMEHTA.

3. CBoiicTBa rpaJgueHTa.

3ansarue 10. IkcTpeMyM PpyHKIUM ABYX IepeMeHHBIX (2 4ac)

1. YcioBHBIM 3KCTpEMYM.

2. nTerpaiibl, 3aBUCSIIME OT TapaMeTpa.

3anstue 11. /[BoiiHO# MHTErpaJ (2 4ac)

1. BerunciieHre ABOMHBIX UHTETPAJIOB, TOBTOPHBIE HHTETPAJIBI.

3ansiTue 12. 3aMeHa nepeMeHHBIX B IBOMHOM MHTerpaJe (2 gac)

1. /IBoWiHOM MHTETpA B MOJSAPHBIX KOOPAUHATAX.

2. IIpunosxeHns JBOMHBIX HHTEIPATIOB.

3ansarue 13. TpoiiHoii mHTErpaJs 2 4yac)

1. Berunciienue TpOWHBIX UHTETPAJIOB, CBEEHNUE K TIOBTOPHBIM.

2. ITpunokeHust TPOMHBIX UHTETPAJIOB.

3ansitue 14. JjeMeHTHI TeOpuM MoJIs (2 yac)

1. IToHsITHE TOBEPXHOCTHBIX U KPUBOJIMHENHBIX HHTETPAJIOB.

2. Teopema I'aycca. @opmynsl ['puna, Ctokca.

3ansarue 15-16. UnTerpaJnl, 3aBucsiue ot napamerpa (4 gac)

1. 'amma u 6eta — PyHKIMU, UX CBONCTBA U IPUMEHEHHSL.

3ansaTue 17-18. Uucaosbie psaasbl (4 yac.)

HNurepakTuBHast gopma: zpynnoeas KOHCY1bmayus

1. Yucnossie psnbl. [Ipu3Haku cXoguMOCTH.

2. HeoOxonumble U JIOCTATOYHBIE MPU3HAKM CXOAUMOCTH. JloctatouHbie
npu3Haku cxoaumoctu [Janambepa, Komm, uHTErpanbHbIN.

3. IIpu3Haku cpaBHEHUS.

3ansarue 19-20. 3nakonepemeHnHblie psaabl (4 yac.)

HNurepakTuBHas ¢gopMma: cpynnoeas KOHCY1bmauus

1. 3HakonepeMeHHbIE PsAbl. AOCONIOTHAS U YCIOBHASL CXOUMOCTb.

2. 3Hakouepenyromuecs psaasl. Teopema JlelOnua.

3. OueHka ocraTka psija.

3ansaTue 21-22. @yHKUMOHAJIbHbIE, CTeNeHHbIe psaabl. Teopema AOess
(4 vac)

1. ®ynkunoHanbHbIe paabl. O0IaCTh CXOAUMOCTH.

2. PaBHOMEpHAsI CXOAUMOCTb.

3. UurterpupoBanue u auddepeHuupoBanue paaoB. MHTepBan cxoIuMoOCTH
CTEIIEHHOI0 psija.

3ansitue 23-24. Crenennnle psaasbl Teisiopa-Makiiopena (4 yac.)



1. Psmpr MaxkmopeHna jyist aneMeHTapHbIX GyHKIHH (sin(x), cos(X), exp(x)).

2.bUHOMHANBHOE PA3JI0KEHUE.

3. [IpubsnKeHHbIE BBIUMCIEHUS C TTIOMOIIBIO CTEIIEHHBIX PSIOB.

3anstue 25-26. Psaabl ®ypbe (4 yac)

1. Koaddunuentsr Oypoe.

2. PaznoxxeHre nepuoAndecKux GyHKIHA B psaasl Dyphbe.

3. Paznoxxenue Henepuonuyeckux Gpynkuuii B psias Oypeoe.

3ansarue 27-28. O0bikHOBeHHbIe AU PepeHnnaNbHBIe YpaBHeHus (OAY)
(4 yac)

1. uddepenunanpubie ypaBHeHUs 1-To mopska.

2. OcHoBHble TOHATHS. OO11Iee U YaCTHOE PEIICHUS, HHTETpaibHbIE KPUBbIE.

3. Ilpocreiimme 1Y nepBoro mopsiika: ¢ pasaeisiolMMUCA TePEMEHHBIMU,
OJIHOPOJIHBIE.

3anarue 29-30. Iuddepenunanbupie ypaBHeHUusl nepBoro nopsinka (4
qyac.)

1. JInuneitnsie nudpepeniranbabie ypaBHEHH IEPBOTO MOPSAKA.

2. YpaBHenue bepuymm.

3ansatue 31-32. /IuddepeHunajibHble YpaBHEHHSI BbICHIMX MOPSIKOB
(4 gac)

1. YpaBHeHus, 1onyCKaronue MOHMKEHNUE MOPSIKA.

3ansarue 33-34. Jluneitnsie /[Y BTOpOro nopsijaka, ux cBoiicrea (4 4ac.)

1. Crpykrypa pemenuss. OpHopoasble nuHeiiHble Y 2-ro mnopsaka c
MOCTOSTHHBIMU KO3 (DUITIEHTAMH.

2. OO0uee peleHre. XapakTepUCTUUECKOE YpaBHEHUE.

3. uddepenunanbHoe ypaBHEHHE CBOOOIHBIX KOJICOAHUH.

3anstue 35. JIuneiinbie HeoqHOpoaHbIe Y (2 yac)

1. JIunennele HeomHopozHble J[Y BTOpPOro mnopsiaka ¢ HOCTOSHHBIMH
KO3 PUIIUEHTaMH.

2. OThICKaHHE YaCTHOTO PEIICHUS 10 BULy IPaBOM 4acTH.

3ansTue 36. OTbickanne pemenuii IY ¢ noMombio psiaoB (2 yac.)

1. OTbIcKaHu€e 00I1IETO U YACTHOTO PELIECHHUS C TOMOILBIO PSJIOB.

3 cemecTp

3ansaTue 1. YpaBHenusi B yacTHbIX npou3BoaHbIx (YUII) 2-ro mopsiaka
(2 yac.)

1. Knaccudukarnus YUII 2-ro nopsiaxa.

2. VYpaBHeHUS THUIEPOOIUYECKOTO THMA (BOJTHOBOE), MapaOOIUIECKOTO
(muddy3un), SITUNITUYECKOTO THUTIA.



3anarue 2. 3agaun, npuBoasmue Kk YM®. [loctanHoBka KpaeBbIX 3a1a4
(2 yac.)

1. YpaBHeHue konebaHuii CTpyHbI (3JIEKTPUUECKUX KOJIeOaHuH, KoeOaHuil B
KUIKOCTSX U rase).

2. YpaBHeHue pacnpocTpaHeHus temia (aupdysun).

3. YpaBHEHHs CTAaLlMOHAPHBIX NOJIEW (TEIJIOBOrO, 3JIEKTPOCTATHYECKOTIO),
MOTEHIIUAJIBHOTO TeYeHUs KUJAKOCTH. [locTaHOBKA KpaeBbIX 3aj1ay.

3ansarue 3. IIpocreiimmue meToabl pemenust Y M® (2 gac.)

1. Meton pactipOCTpaHSIOIIKUXCSA BOJIH JJIs1 BOJJHOBOT'O YPaBHEHHS.

2. ®opmyna Jlanmambepa.

3anstue 4. Metoa pa3aesieHusi NepeMeHHbIX (2 yac.)

1. Meron ®@ypbe pazaeneHus NEPEMEHHBIX JJIsi BOJHOBOIO YpaBHEHUS U
YpaBHEHHUS TEMJIONPOBOIHOCTH.

2. Peuienue kpaeBoi 3a1a4u.

3. 3amavya 0 COOCTBEHHBIX 3HAUEHUAX U COOCTBEHHBIX (DYHKIUAX

3ansitue 5. UHTerpasbHble mpeodpazoBanus (2 yac.)

1. Psg u unaterpan @ypwe. MaTerpansabie npeodpazopanus Oypwe, Jlamnaca.

2. Pemenne YM® ¢ momMouipl0 MHTErpalibHBIX IpeoOpa3oBanuii dyprwe,
Jlarutaca.

3ansaTue 6. OcHOBHBIEC IOHATHSA U onpeaeieHus (2 4ac)

1. Onepaiu HaJy MHOKECTBAMU.

2. OcHOBHBIE 3aKOHBI aJITeOpbl MHOYKECTB.

3ansitue 7. [BOIICTBEHHOCTH B ajiredpe MHOkKeCTB (2 4ac.)

1. Anrebpanueckue mnpeoOpa3zoBaHus, 3aKOHBI Je MopraHa, MOTJIOLIEHUS,
CKJICHIBAHUSI.

3ansTue 8. Heuerkue mHokecTBa. OCHOBHBIE onepaunuu (2 vac.)

1. BeckoHeuHbIe MHOKECTBA, SKBUBAJIICHTHOCTb.

2. CyeTHbIE M HECYETHBIE MHOXECTBA. MHOXECTBA HATypaJIbHBIX, LEIBIX,
pallMOHANIBHBIX U ICCTBUTEIIBHBIX YUCET.

3. [IpsiMoe (Z1ekapTOBO) MPOU3BEIECHHE MHOMKECTB.

3anstue 9. /[BoiicTBEHHOCTH B ajiredpe JIOrTUKH (2 4ac.)

1. OcHOBHbIE TIOHSTHS, IOTUUECKHUE CBSA3KHU, TAOIUIIbI HCTUHHOCTH.

2. OCHOBHBIE 3aKOHBl KIJIACCUYECKOM JIOTUKM — KOMMYTAaTHBHOCTH,
aCCOIMATUBHOCTH, TUCTPHUOYTUBHOCTH.

3anstue 10. IloaHble cucTEeMBbI CBSI30K (2 Yac.)

1. O01IE3HAYNMOCTD, TABTOJIOTHH.

2. OCHOBHBIE TABTOJIOTUU - JBOWHOIO OTPULIAHUS, UCKIOUYEHHOTO TPETHETO,
3aKOH MPOTUBOPEYMUSI.



3. 3aKOHBI UIEMIIOTEHTHOCTH, 1€ Moprana, snuMuHanuu. TaBTOJIOrMYECKUE
UMILIAKALHH.

3anstue 11. [IpaBuiia paccTaHOBKU KBAHTOPOB (2 4ac.)

1. ITonstue npeaukara. KBaHTOpBI, UX BBIPAKEHHUE YEPE3 JIOTUUECKHUE CBA3KH.

2. O6pa3oBaHNEe KBAHTOPHBIX BHICKA3bIBAHU.

3. CBs13b MEX]ly KBAaHTOpaMH.

3ansarue 12. lIpunoxenus JTH® k pemenuro 3agay (2 yac.)

1. byness! ¢pyukuu. JJHO, CIIHO.

2. Iloctpoenue u npeodpazoBanue CJIHD k npocreiiieMy Buy.

3ansTue 13. ukiauyeckue rpynibl, Apyrue CTPyKTypbI rpynm (2 gac.)

1. U3omopduzm.

2. OCHOBHBIE TEOPEMBI KOHEUHBIX IpyI — TeopeMsbl Jlarpanxa, Kenn.

3anaTue 14. AuiredOpandeckue CTPyYKTYphI (2 4ac.)

1. Anrebpandeckue CTpyKTYphI C ABYMS OMHAPHBIMH ONEPALIUSIMU.

2. Kosblia, oJis1, BEKTOPHBIE IPOCTPAHCTBA, PELIETKU.

3ansatue 15. IlepectaHoBkH, pa3MmelneHusi, coderanusi. Paxkropuan
(2 yac.)

1. Hucio nepectaHOBOK, pa3MELICHUH, COUETAHUIA.

2. ®opMyIibl BKIFOUEHUS U UCKITFOYEHUS.

3ansaTue 16. OcHOBHBbIE MOHATHSA U onNpeneaeHus rpagdos (2 yac.)

1. [IpencraBnenus rpadoB: MaTpHlla CMEXKHOCTH, HHIIUJACHTHOCTH, MaTPHIIA
BECOB, CITUCOK pebep rpada.

2. OcHoBHBIE yncia Tpados.

3. N3omopdusm rpados.

3ansitue 17. Komnonentsl cBsizHOCcTH. Ilenn (2 yac.)

1. DinepoBbI LIETH.

2. 'aMHJIBTOHOBBI LIUKJIBI.

3. JlepeBbs, CBOMCTBA JEPEBBEB.

III. YHEBHO-METOANYECKOE OBECIIEYHEHUE
CAMOCTOSATEJBHOMN PABOTHI OBYUAIOIIUXCS

Y4eOHO-METOAUYECKOE o0ecrieueHue CaMOCTOSITEIILHON paboThI
oOyvaroruxcsi mo AuciuiuinHe «Bpicmas wMaremMatnka)y TpPEACTaBICHO B
[Tpunoxenuu 1 u BKIro4aeT B ceOs:

— TuUTaH-TpadUK BBIMOJTHEHUS CAMOCTOSTENIbHON pabOThI MO AUCITUIUIMHE, B
TOM YHCJIC TPUMEPHBIC HOPMBI BPEMEHHU Ha BBIMIOJHEHUE 110 KaXKJI0MY 3aJaHUI0;

— XapaKTepUCTHUKA 3aJaHui JUISI CaMOCTOSATEIBHON pabOThI CTYACHTOB H
METOJIMYCCKUE PEKOMEH/IAIINH 10 UX BBITTOJTHCHUIO;



— TpeboBaHuUs

MPEJCTABICHUIO U

CaMOCTOSITEIIbHOM pa6OTI)I;

— KPUTCPHUHU OLCHKH BBIITOJIHCHUA CaMOCTOSITEJIbHOM pa6OTBI.

odopmiieHnIO

pe3yJbTaToOB

IV. KOHTPOJIb JTOCTUXKEHUS IIEJIEN KYPCA

1 cemectp
Ne | Konrponupyemsie Kopp! 1 stamnst OueHouHbIE CpeICTBAa — HAUMEHOBaHUE
n/m | MOmynu/ pa3aensl / dhopmMupoBaHUS
TEMBbI TUCITUTUIHBI KOMIIETSHITHIA . MIPOMEXKYTOYHA
TEKYIIHI KOHTPOJIb
s aTTECTAlUS

1 OmnpeneneHHbIN OK-14 | 3naer Pemenue 3amau (ITP-11) | Bompocs! k
UHTETpaJl. OIIK-2 | Vmeer Pemenwue 3amay (ITP-11) | oax3ameny
CpolicTBa, METOBI Bnaneer | Pemenne 3amau (ITP-11) | Ne 1-10
WHTETPUPOBAHUS Bremonuenue x/p (I1P-2)

[Tpunoxenus
OIpEeICIIEHHOTO
MHTErpaa.

2 @®ynkuuu MHOTUX | OIIK-2 | 3Haer Ycerasiii onpoc (YO-1) | Bonpocs! k
MEPEMEHHBIX. Ymeer Tectuposanue (I1P-1) 3K3aMEHY
JIBoitHBIC Beimonaenue k/p (ITP-2) | Ne 21-40
HHTETpabl Bnaneer | IIpoBepka moMamHux

3aJaHuN

3 Huddepenmmansa | OIIK-2 | 3naer Yerubiit onpoc (YO-1) | Boripocsl Ha
bI€ YPAaBHEHUH. Ymeer Pemenue 3anau (IIP-11) | 9x3ameH
Meroaer peruenust Boinonnenue k/p (ITP-2) | Ne 11-20
Psier. CroticTsa. Bnaneer | Tectuposanme (ITP-1), | 41-50
[Ipumenenne [poBepka TOMaIIHUX

3aJaHuN
Hrorosoe 3ansaTue DK3aMeH 3a 2 ceMECTp 10 pe3yJIbTaTy
perTrHra
2 cemecTp
Onementsl Teopun | OK-14 | 3Haer Pemenne 3anau Bompocs!l Ha
ypaBHEHUM OIIK-2 (ITP-11) 9K3aMeH
1 MaTeMaTHu4eCKOi VYmMmeer Perenue 3amau Ne 1-20
bu3nKH (ITP-11)
Cnaua /13
Brnaneer | TecrupoBanue (ITP-1)
JuckperHas OIIK-2 | 3naer Yernsriit onpoc (YO-1) Bompocsr Ha
MaTeMaTHKa 9K3aMeH
DJIEMEHTHI TEOPUH Veer Peluenne 3amad No 21-50
MHOXKCECTB, (HP-] 1)
2 | maTemaTnyeckon W13
JIOriKH Bnaneer | TectupoBanue
DneMeHTBI TEOpUHU (TTP-1)
TPy, TEOPUHU W13,
rpagos, Bremonuenue x/p (I1P-2)




KOMOHHATOPHKH. | |

Hrorosoe 3ansaTue DK3aMeH 3a 3 ceMecTp 0 pe3yJIbTaTy
peuTHHTa

KOHTpOIBHBIE U METOIMYECKUE MATEPHUAIIBI, & TAKKE KPUTEPHUU U NTOKA3aTENN
HEO0OXOAUMBIE JIJIs1 OLICHKU 3HAHUM, YMEHHI, HABBIKOB U XapaKTEPU3YIOLIUE dTarlbl
dbopMHpoBaHUsS ~ KOMIETEHIIMA B  Ipoliecce OCBOEHUsi 00pa3oBaTelbHOMN
IIPOTrpaMMBbl NpeacTaBiieHbl B [Ipunoxenun 2.

[IpoBepka 3HAHMII CTYJEHTOB OCYILECTBIISIETCS MYTEM MPOBEICHUS
KOHTPOJIBHBIX padoT, clayll HHIMBUYaTbHBIX 3aJJaHII, CEMECTPOBBIMHU 3a4eTaMu
U dSK3aMeHaMu. TeMbl KOHTPOJBHBIX pabOT M MHAWBUAYAJIbHBIX 3aJaHUN
OTpPa)KE€HbI B IPOIPaMMaxX CEMECTPOBBIX IK3AMEHOB

V. CIIMCOK YUYEBHOM JUTEPATYPbHI U UH®OPMAIIMOHHO-
METOJNYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTEpaTypa
(21eKmpOoHHbIE U NEeYamHble U30AHUS)

1. ®angnees, K. 3agaun mo Beicmieit anrebpe / JI. K. ®annees, 1. C.
Comunckuii — CIIO. : «Jlanb», 2007, 2008. - 288 c.

9BC «Elanbook.comy:

http://e.lanbook.com/view/book/399/

2. Kypomr A.I'. Kypc Beicmieit anrebpsr / Kypom A. I'. — CIIb. : «Jlaaby,
2013. -432c.

OBC «Elanbook.comy:

http://e.lanbook.com/view/book/30198/

3. Janko, I1.E. Briciias MaremaTrka B ynpakHEHUsIX U 3a7a4ax, B2 4. : 4. 2 /
I1. E. lanko, A. I'. Ilonos, T. . KoxxeBaukoBa — M.: Bricmas mikoia, 2007. —
416 c.

OK Hb JIBOY:

http://lib.dvfu.ru:8080/lib/item?id=chamo:258718&theme=FEFU

4. Ky3un-Anexcunckuii, C.A. Kypc Bbiciield MmareMaTuku: yueOHOe rocoodue.
/ C. A. Ky3un-Anekcunckuii - Bnagusoctok, JIBI'Y, 2005. - 325 c.

OK Hb JIB®YV:

http://lib.dvfu.ru:8080/lib/item?id=chamo:240569&theme=FEFU

5. ITucemennsiit, I. T. Kypc nexkumii mo BbIciIed Marematuke : llomHbli

kypc. / 1. T. [lucemennsiit — M.: Alipuc-tipecc, 2009. — 603 c.
http://lib.dvfu.ru:8080/1ib/item?id=chamo:295546 &theme=FEFU




6. llenenesa, P.II. Kypc Beicuieit matematuku: yuebHoe mocobue. / P. II.
[llenenena - Bnaguoctok: uza. AB®Y, 2011. - 337c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:4 18094 &theme=FEFU

7. Psoymko A.Il., bapxaroB B.B., Jlepxasenn B.B., Opyrs W.E
WunuBuayanbHple 3aaHus MO BbIciiedn matematuke. B 4 4. U 1.: ydueOGHOe
rmocobue. —-Munck «Brimeimas mkoia», 2013. — 304 c.

OBC «Elanbook.comy:

http://e.lanbook.com/books/element.php?pll_id=65409

JlonoJiHUTeIbHAS JIUTEPaTypa
(2neKmpoHHbIE U NEeUamHble U30aHU)

1. anxko, I1.E. Beiciiasg MaTemaTuka B yrnpaxHEHUsIX U 3aja4dax, B 2 4. : 4. 1 /I1.
E. Hanko, A. I'. ITonos, T. f. KoxeBuukoBa — M.: Briciias mikosna, 2007. — 304 c.

OK Hb JIBOYVY:

http://lib.dvfu.ru:8080/lib/item?id=chamo:275777 &theme=FEFU

2. I'eBopksn, I[1.C. Bricmias marematuka. OCHOBBI MaTEMaTHYECKOTO aHaIM3a. /
I1. C. I'eBopksin — M.: "®uzmatiut", 2007. - 240c.

9BC «Elanbook.comy:

http://e.lanbook.com/books/element.php

3.T'eBopksH, II.C. Beicmias wmarematuka. HWaterpansi, psabl, TOKII,
mudpepennmansubie ypasaenus. / I1. C. ['eBopksa — M. : "®uzmariur”, 2007. - 270
c.

OBC «Elanbook.comy:
http://e.lanbook.com/books/element.php

Ilepeyenb pecypcoB HH(POPMANMOHHO-TEJICKOMMYHHUKANUOHHOU CeTH

«AnTepHeT»
Her.
IlepeyeHs HH(POPMAITMOHHBIX TEXHOJIOTHH
U IPOrpaMMHOI0 odecredeHust
Her.

VI. METOAUYECKHUE YKA3AHHUA 110 OCBOEHUIO JUCIIUTIJIMHBI



Ha camocrositensHyio paboTy BBIHOCHUTCS MOJTOTOBKA K TNPAKTUYECKUM
3aHSTUSIM.

ITpu MoAroToBKE K MPAaKTUYECKUM 3aHATUSAM HEOOXOJUMO O3HAKOMUTBCS C
MaTepuagaMi U3 OCHOBHOM M JIONOJHUTENIBHOMN JIUTEpaTypbl, BEIyYUTh OCHOBHOM
TEOPETUYECKH MaTepuaia IO TeMe, MpPU HeoOXOJUMOCTH, BOCIOJIb30BATHCA
JUTEPATypol Ha PYCCKOM S3bIKE W/WIM HWCTOYHUKAMU B HHQPOPMAIMOHHO-
TEJIEKOMMYHUKALIMOHHOM ceTH "NHTepHeT".

VII. MATEPUAJIBHO-TEXHUYECKOE OBECITIEYEHUE
JUCHMUILIAHBI

Jlis  ocymiecTBieHMss 00pa3oBaTENbHOrO Ipolecca M0  JUCLUILIMHE
«DKOHOMHUKA U yNpaBJICHHE MMPOU3BOJICTBOM» HE0OX0oauMa ydeOHas ayIuTopus C
0emnoii TOCKOW U MyJIbTUMEIUUHON annapaTypoi (HOyTOyK, IPOEKTOp, IKPaH).



IIpunoxenue 1

MMWHUCTEPCTBO OBPA30BAHUS U HAYKU POCCUIMCKOM ®EJIEPALIN
denepanbHOE rOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTENIbHOE YUPEIKICHUE
BBICIIETO MpodheccCuoHaILHOr0 00pa3oBaHus

«/1aJIbHEeBOCTOYHBIN (eepabHbI YHUBEPCUTET»
(ABDY)

HA3BAHME HIKOJIbI (PUJINAJIA)

YYEBHO-METOJJUYECKOE OBECIIEYEHUE CAMOCTOSATEJIBHOM
PABOTbBI OBYYAIOIIIUXCA

o AMCHUILINHE «BrIciias MaTeMaTHKa
Hanpasienue noarorosku 18.03.01 XumMuveckass TeXHOJI0TUSA

npopuib « TeXHONIOrHsI XUMUYECKUX U HeTernepepadaThIBAIOIIUX MPOU3BOICTBY
dopMa NOATOTOBKU OYHAA

BaaauBocTok
2018



IInan-rpa¢guk BHIMOJTHEHHUSA CAMOCTOATENbHON PadoThl MO JMCUMILINHE

IIpumepHbIe
Ne Hata/cpoku Bup camocrositesibHO HOPMb!
BbITIOJIHEHH S, BpeMeHH Ha dopma KOHTPOJS
n/n Hemesst paboTer BBINOJTHEHHE,
qac
1 cemectp
IloaroroBka x YcrHblii onpoc,
1 BECh CEMECTP | 3aHATHAM 54 pelIeHne 3a1a4 Ha
3aHATUU
Brimonuenue Oruet mo /I3 Nel
N3 Nel
2 1-5 Heonpenenennslii u 7
OonpeaeIeHHbIN
WHTETPAIBI
Brinosinenue Otuer mo NJI3 Ne2
3 6-8 N3 Ne2 dynkuuu 7
HECKOJIbKUX
MIEPEMEHHBIX
Brimonuenue Ortuer nmo /I3 Ne3
4 9-11 WJI3 No3 JTBoiinbic 7
WHTETPAIBI
Beinosnnenue Otuer o /13 Ne4
5 12-15 U3 Ned 7
Huddepennmanpapie
ypaBHEHUS
6 16-17 Brimmonnenue 8 Otuer no /I3 Ne5
W3 Ne5 Psnmr
7 18 [Toaroroska k 36 OK3aMeH
HK3aMEHY
2 cemecTp
IloaroroBka x YcrHbIi onpoc,
1 BECh CEMECTP | 3aHATHAM 9 pelIeHne 3a1a4 Ha
3aHATUU
Brimonuenue Otuet mo /13 Nel
2 1-5 WJ13 Nel Vpasrenus 2
Mar. GU3NKU
Beinosnnenue Otuer mo NUJI3 Ne2
3 6-9 N3 No2 Teopust 2
MHOYECTB
4 10-14 Beinonnenue 2 Otuer no /I3 Ne3
NJ13 Ne3 Jloruka
Beinosnnenue Otuer o /13 Ne4
S 15-17 N3 Ne4 Anrebpa, 3
rpadsl
6 18 ITogroroska k 36 DK3amMeH

JK3aMeHYy




XapakTepuCcTHKA 3aJaHUI VIS CAMOCTOATEIbHOU PadoThl 00y4aroImuXcs U
MeTOAMYECKHE PEKOMEHIALUH 110 UX BBIIIOJTHEHUIO

[IpenmetHoe Hanonnenue N3 dhopmupyercs 13 uncia 3aJaHuii, U3JJaHHbIX B
ydeOHOU nuTeparype, pekomeHaoBaHHoW maHHbIM PITY ][ (cOopHmMKHM 3amaHwuii,
ydeOHbIE TIOCOOMS W TMp.) WIM 3aJlaHuid TOATOTOBJICHHBIX CAMOCTOSTEIHHO
IIPEII0IaBATEIIEM.

PexoMeH10BaHHBIE BaApUAHTHI MHIUBHUIYAJIbHbBIX JTOMAIIIHUX 3aJaHUN

Ne HanmenoBanue /I3 Hcrounuk M3

Pa6bymko A.Il, bapxaroB B.B., J[lepxasen B.B., Opyrs HW.E
WuauBuyanbHble 3a/1aHus 110 Bbiciier marematuke. U 1, 2, 3: yueOHoe nocobue.

1. HeonpeneneHnHsli 1 onpeacIeHHbIM HHTETPAIIbI

A3 8.1, UA3 8.2, U3 8.3, N3 9.1, /I3 9.2, (30 BapuaHTOB)

2. @yskuuu Heckoabkux nepemennsix MJ(3 10.1, U3 10.2

3. ABoiinbie unterpanst M3 13.1, 13.2, N3 12.3

4 JIuddepennmansubie ypapaenus W3 11.1, U3 11.3

5.Paner U3 12.1,12.2, U3 12.3(1)

N3 Nel VYpaBHeHUs MaTeMaTUYECKOU (PU3UKU

N3 Ne2 DneMeHTBI TEOpUN MHOKECTB

MJI3 Ne3 DneMeHTHl MaTeMaTHYCCKOM JTIOTUKU

W13 Ned DnemenTsl anreOpbl, KOMOMHATOPUKH, TEOpUU Tpados

XapakTepucTvKa 3aJlaHuii U TpeOOBaHUS K MPECTABICHUIO U 0(OPMIICHUIO
pe3yibTaTOB  CAMOCTOSITEILHOM  pabOThl  TakKe M3JOXKEHbl B  COOpPHUKE
WHIMBUAYAJIbHBIX 3aJaHui Mo BbIciied Marematuke Psoymko A.Il., bapxaros
B.B., Jepxasen B.B., IOpyrs N.E HNuauBuayanbHble 3aJaHHUs 110 BBICIICH
MmateMmatuke. Y 2,

HHI[I’IBI’IIIyaJILHLIe 3aJlaHUd 110 TCOPUU MHOKECTB

I. C nmomormisto Gopmyn 1-5 ynpocTuTh BRIpKEHHS, M300pa3uTh MHOXKECTBA
Ha JuarpaMmmax:
1) (AnB) U (ANC) U (A N(BNC))
2) (AmB) U (BNC)u (B n(TANC))
3) (AnC)u (BNC) U (Cn("BNA))
4) (MNN)uU (MNL)u (M Nn("NNL))
5) (MnN) U (NNL) U (NN("MNL))
6) (MnL)u (NNL) U (LNn("MN"N))
7) (XNY)U(XNZ)u(XN(YNZ))
&) XNY)Uu(YNnZ)u (Y N(XN2))
9) XNZ2)u(YNZ) U (ZN(YN X))



10) (PmQ)u (PPR)uU (P ""QNR)

II. [Ina 3amannbix MHOKeCTB A, B, U HailTu u u300pa3uTh Ha guarpammax:
obobenuHenne AUB, nepeceuenue ANB, pasHocts A\B, B\A u nonosiHeHust A,
B.

A={1,2,3,4}, B={2,4,5,6}, U=1{1,2,...,10}
A={2,3,4,5}, B={3,5,6,7}, U={1,2,...,10}
A={3,4,56}, B={4,6,7,8}, U=1{1,2,...,10}
A={4,5,6,7}, B=1{57,8,9}, U={1,2,..,10}
A={5,6,7,8}, B={6,8,9,10}, U={1,2,..., 10}
A={6,8,10,11}, B={7,8,9,10}, U={1,2,..,15}
A={7,9,11,12}, B={8,9,10, 11}, U={1,2,...,15}
A={8,10,12, 13}, B={9, 10, 11, 12}, U= {1, 2,..., 15}
A={1,2,3,4}, B={2,4,56}, U={1,2,.,15}
10.  A={2,3,4,5}, B=1{3,56,7}, U={l,2,...15}

XN R LD =

I1I. C nomompto ¢Gopmyn 12-14 ympocTUTh BBIpaKEHHS, HW300pa3UTh
MHOKECTBA Ha AUArpaMmax:
1. (An"B) U ("AnB) U (A NB)
2. (L"M) U ("LM) U (LM)
3. (PQUEPQUPQ)
4. (XY) U (X7Y) U (XY)
5. ("TAnB) U (An"B) U ( AnB)
6. (X Y) U (XY) U (XY)
7. (LM) U (L"M) U ("LM)
8. PQuU(PQ U (PQ)
9. (XZ2) U (TXZ) U (XZ)
10. (An"B)yu ("AnB) U ( AnB)

3AJAHUA 110 JIOTUKE
3HaKu
— - OTpHUIIaHUE, “ge ...”
& - KOHBIOHKIUA (A), “..m...”
V - IN3BIOHKIINA, “..wmm...”
D - UMIUIMKauusa  (—), “..ecmm, TO...”

13

~ - SKBUBAJICHIIMS (9KBUBAJICHTHOCTH (<)) ... TOTJa ¥ TOJBKO Toraa, koraa ...”

1.CocTaBUTh HCTUHHOCTHBIE TAOJIUIBI 1J151 BHIPAKEHNH:

1 (Pv—=Q)>R (PoR)&Q
2 (-Pv Q>R (—-R>Q) &P
3 PvQ)o—-R (Po—-Q) &R
4 -(PvQ)>oR (PoR)&—Q
5 (PvQ)oR (Po—-Q)&R

6 (P&Q)>R (PoQ)VvR



7 (P& Q)>R (-P>Q)VvR
8 P&—-Q)>R Po>Q)v—-R
9 P&Q)o>—R -(P>Q)VvR
10-(P&Q)>R P>-Q)VvR

2. Ilo 3agaHHOMY 3HAYEHMIO t mwiu f npuBenenHoir dopmyJibl

OoIpeaeJuTb 3HAYEHUS caeqyromux GopmyJ, B HEOAHO3HAYHBIX CJIy4asiX pacCMOTpPeTh
BCe BAPDUAHTHI U 000CHOBATH:

1. (P 5Q) -f PvQ, P& Q, P&—-Q, QoP,—-PVvQ
(PV Q) -t, —|P&—|Q,—|PV—|Q,P~Q,PDQ,QDP
2.(Pv Q) -f, P&Q,P~Q,P>Q, QoP, Pv—-Q

(P>Q) -t, PvQ, P&Q, QoP, -PvQ,-P&Q

3. (Po—=Q) -1, PvQ, Pv—-Q, P&—-Q, =P & —-Q,—-PVv—-Q
—(Q oP) -f, Q&—-P,-QVvP, PvQ, P&Q, PoQ

4. =(PvQ) -t, —P&Q,P~Q, PoQ, P&Q,—-PVvQ
(P~Q) -f, PvQ, P&Q, PoQ, QoP,-PVv-Q
5.(QoP) -f, PvQ, P&Q, P&—-Q, PoQ, -QVvP
(P&Q) -f, PvQ,PoQ, QoP, -Pv-Q,P&—-Q

6. (P 5Q) -f ~PvQ, PvQ, P&Q, QoP, P& —Q
—~(PvQ) -f, P& -Q,P~Q, P5Q,P5Q, P&Q
7. (P &Q) -f, P&Q,-Pv—-Q,PvQ, P~Q,P>Q

(QoP) -t, PvQ,-QVP, P&Q, PoQ,—-Pv-Q
8. —(PvQ) -t —P&Q,P~Q, PoQ, P&Q,—-P & —-Q
(P>oQ) -t, QoP, -PvQ,PvQ, P&Q,-P&Q

9. (P oQ) -f, —PvQ,P&Q,Pv-Q, P&-Q, Q>P
—(PvQ) -f P&Q,-P&—-Q,P>oQ, PoQ,—-Pv-Q

10. (=P Q) -f, PvQ, Pv—-Q, P&—-Q, -P&—-Q,—PVv—-Q
—(PvQ) -f —P&—-Q,P~Q, PoQ,P2Q, P&Q

3. BoickazpiBanus P, Q, R, S umeror 3Hauenns T, F, F, T: P-T,Q-F, R-F, S-T.
OnpenesuTb HCTUHHOCTHBIE 3HAYEHUS CJIeYIONIUX BbIPasKeHU I

1 (PvQ)&R (P& Q)WVR
2 Pv (Q&R) P& (QvVR)
3 Pv (Q&R) P& (QVvR)
4 P>(QvYS) Po(Q&YS)
5 Po(QvVvR) P> (Q &R)
6 Ro(PvQ) Ro>P &Q)
7 Qo> (PVvR) Q> (P &R)
8 Po(Q>R) Qo> (P>R)
9 PoQ)>R (Qo>P)>R
10(PoQ)vS Po>Q &S



4. OnpeneauTh A0CTATOYHO JIM YKA3aHHBIX CBeJIeHUH JIS YCTAHOBJICHUS
HCTUHHOCTHBIX 3HAYECHHMH CJIeAYIOLIUX BBIPAKEHMU. Eciu 1ocTaTtoyno, To Haitu

3TO 3HaueHue. Eciu HEAOCTATOYHO, TO OIMMPCACIIUTL BCC BO3MOKHBIC 3HAUCHU .

1 ay(P>Q)> R b) P& (Q o R)
T T
2 a(PoQ)> R b) P& (Q o R)
T T
3 a (P2Q o R b) (P& Q) > R
T T
4 a) (Po>Q o R b) (P& Q) o R
T T
5a P>(Q o R) by P & (Q o R)
T T
6 a) Po>(Q o R) b) P& (Q o R)
T T
7 a P>(Q o R) b)(P & Q) o R
T T
8 a) P>(Q o R) b) (PvQ)> R
F T
9 a) Po>(Q o R) b) (P &Q) > R
T F
10a) P o>(Q o R) b) (PvQ)> R
F F T

TpedoBaHus K MpeacTaBIeHUI0 U 0POPMIICHUIO Pe3yJIbTATOB
CaAMOCTOAITEJILHOM PadOThI

Crynent Boinonusier /13 Ha nmucrax ¢popmata A4 (i B 0OBIYHOM TETpan)
AKKypaTHBIM MOYEPKOM OT PYKH WIH C UCIOJIb30BAHUEM TEXHUYECKUX CPEICTB.
Kaxx[10e BBINOJIHEHHOE 3a/IaHHE JOJDKHO COINPOBOXKIATHCS IOJHBIM TEKCTOM €r0
YCIOBUSL M TMOAPOOHBIM pEIIeHHEeM 0e3 OMyCKaHHsI MPOMEXYTOUYHBIX PacueToB,
KOTOPbIE HEBO3MOKHO BBIITOJIHUTH YCTHO. WM/I3 MOIKHO UMETh TUTYJIBHBIN JIUCT,
odopMIICHHBIH B cooTBeTCTBUU ¢ o0pasiioM (IIpunoxenue 1).

NunuBuayanbaeie noMamnue 3ananus (MJ13) sBiusiorcs gopMoil KOHTPOJIsS
CPC. BbinonHsieTcss CTyI€HTaMH B BHUJAE WHAUBUAYAJIBHOIO 3aJaHHs, KOTOPOE
BBIJAETCS] NIPEMNOIABATENEM U CIAE€TCS Ha IPOBEPKY HE MO3AHEE YCTAHOBIEHHOIO
cpoka. /I3 onenuBaercs B hopme 3auera (OLIEHUBACTCS OIEHKOU «3a4TEHOY WA
«HE 3a4TeHO»), He 3auTeHHoe W/[3 Bo3BpamiaeTcsi CTYJIEHTY AJId BBIIOJIHEHUS
paboThl HaJ OIIMOKAaMM, TOCJIE YEero OHO MOXET ObITh CAAHO JJIi TIPOBEPKH
MOBTOPHO. MAaKCUMAJIBHO CTYAEHT MMEET BO3MOXKHOCTh clarh kaxnoe WM/3 tpu
paza. MJI3 cuuTaercss BBINOJHEHHBIM, €CJIM OHO NOJYYUJIO B HTOrE OLIEHKY



«3ayTeHo». HecnanHoe B CpPOK WM BBI3BABIIEE BONPOCHI MO BBIIOJIHEHUIO Y
nposepsroniero npenogasarens M3 s moiydeHHs] OLEHKH «3a4TE€HO» MOMKET
OBITh HANPABJIEHO Ha 3aIIUTYy CTYAECHTOM B popMe coOece10BaHusl.

ConepkaHre W CPOKM BBIIOJHEHHS MEPONPUATUN TEKYIIEro KOHTPOJISA
OCBOEHMS IMCLMILIMHBI onpeeneHsl B 1.4 Hactoswmen PITY /1.

@opMBI U METOIBI U IPOMEKYTOYHOU aTTECTALUN

[IpomexyTouHas arrectanusi MO JUCHUIUIMHE NPOBOAUTCA B (opme
DK3aMEHA, KOTOPBIM MOXKET CTaTh JIMIIb COCTABIISIOMIEH YacTbl0O B METOIMKE
OIpe/IeNICHUs] UTOIOBOM OLIEHKHU (B CIIy4ae HCIOJIb30BaHUS OAbHO-PEHTHUHIOBON
CHUCTEMBI).

[ToaroToBKa K 3K3aMEHY OCYLIECTBIISIETCS CTYIAEHTAaMU B TEUEHHE CEMECTPA
IIOCPEACTBOM BBIITOJIHEHUS MEPOIIPUATHN KOHTPOJIA, TpenycmoTpeHHsix PIIV/I, a
TaKKe BO BpeMs 3K3aMEHAUMOHHOW ceccuu. Kak mpaBuio, 3a OOMH JE€HB 10
HK3aMEHa JUIA CTYJAEHTOB IPOBOAUTCS MPEIIK3aMEHAMOHHAs KOHCYJIbTALHS.

OK3aMEHAIIMOHHBIM OWJIeT BKJIIOYaeT B ce0s MpakTUYEeCKUe 3aJaHus |
HECKOJIbKO TEOPETUYECKUX BOIIPOCOB.

Kpumepuu OUEHKU 6blNOJIHEHUA CaMoCmosmenbHol pa6OI7’Zbl

Ouenka «OTANYHO»

A) 3aaHue BBIMOJIHEHO MOJIHOCTHIO.

b) [TonpoGHO onmcaHbl Bce AEUCTBUA 3aJaHUSI.

B) OTBeThl Ha KaXX/10M 3Tare pacueTHOW 3a1auil BEPHBI.
') I'pamoTtHOE 0opmieHHE.

Orenka «Xoporo»

A), b) - Te ke, 4to U 11pu oneHke «OTIMIHOY.
B) HeTtouHOCTh B KOHEYHOM JTare 3a/1a4ym.

I') I'pamoTHOE OopMmITeHHE.

OneHka «Y J0BJIETBOPUTEIBHOY

A), b - Te ke, 4To ¥ nipu oueHKe «OTIUYHOY.

B) HetouHocTu B OTBETaxX HECKOJBKUX 3TANOB 33]1a4U.
') I'pamoTtHOE 0opmieHHE.

Onenka «HeynoBneTBOpUTEILHO

A) ITporpamma He BBINOJHEHA OJIHOCTBIO.
b) OTBeThl HEBEpHBI HA BCEX ATanax 3a/1auu.
B) Herpamothnoe odopmieHue.



IIpunoxenue 2

MMWHUCTEPCTBO OBPA30BAHUS U HAYKU POCCUIMCKOM ®EJIEPALIN
denepanbHOE rOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTENIbHOE YUPEIKICHUE
BBICIIETO MpodheccCuoHaILHOr0 00pa3oBaHus

«/1aJIbHEeBOCTOYHBIN (eepabHbI YHUBEPCUTET»
(ABDY)

INKOJIA ECTECTBEHHBIX HAYK

®OH/J] ONEHOYHbIX CPEJACTB
o JMcuMILInHe «Briciias MaremMaTrka
Hanpagienue noaroroBku 18.03.01 Xumnuyeckasi TeXHOJIOTUSA
npoduib « TeXHONIOrHsI XUMUYECKUX U HeTernepepadaThIBAIOIINX MPOU3BOICTBY
dopMa NOATOTOBKH OYHAA

BaaauBocTok
2018



MMacnopt ®OC

Koxa u ¢popmynupoBka
KOMIIETeHIH U

Jranbl (pOPMUPOBAHUS KOMIIETEHIIUU

OCHOBHbBIE TIOHATHUS U METOJBI AU}. U
WHTETPaAIbHOTO UCYUCIICHU,

3Haer Teopuu nud. ypaBHeHUH, psiOB, OCHOBHBIE

ypaBHEHUS MaT. (GU3UKH

OK-14 3JIEMEHTHI TUCKPETHON MAaTEMaTUKHU

CIOCOOHOCTBIO K CamocTosITeNbHO MPUMEHSTH OCHOBHBIE METO IbI

CaMOOPTaHU3alNH U Vieer mu@. 1 MHTErPaTbHOTO UCYUCIICHHUH, TeOpHH Iud.

caM000pa30BaHHIO yYpaBHEHH, PAI0B, ypaBHEHUN MaT. PU3UKU
[IpuMeHsATh METOABI TUCKPETHOM MAaTEMaTUKHU
MerogamMu MaTeMaTHYECKOTO aHAIN3a, TEOPUU

Brnaneer | nu¢. ypaBHeHU, psioB, ypaBHEHUN MaT. GU3UKU

MetonamMu TUCKPETHOW MaTEMATHKH

I1IK-2 OCHOBHBIE IOHATHUSA ¥ METOABI AHAITUTHYECKOU

TOTOBHOCTBIO TIPUMEHSATH 3uaer reOMeTPHH

AHAJTUTUYECKUE U L

qUCIEHHbIE METOMb] Vaeer peliaTh OCHOBHBIC 33/1a4U JIMHEHHOM anreOphl u

PELLIEHNS IOCTABICHHBIX AHAJIUTUYECKON T€OMETPUU

3a1a4, UCII0JIb30BaTh MeTtogaMu MaTeMaTUYECKOI'0 aHaJIu3a

COBPEMEHHBIE

nH(pOpMaMOHHBIE

TEXHOJIOTHH, IPOBOAUTH

o0paboTky nHpopMamH ¢

WCIIOIb30BaHUEM

MPUKJIAIHBIX TTPOrPAMMHBIX

cpenctB cepsl

npodeccuoHaabHON

nle)ﬂg;nbﬂocm, Brnazeer

HCIOJIb30BaTh CETEBBIC
KOMITBIOTEPHBIE TEXHOIOTUU
# 0a3bl JaHHBIX B CBOEH
npodeCcCuOHATBHON
00J1aCTH, TAKEThI
MPUKIITHBIX TPOTPAMM JIJIS
pacdera TeXHOJIOTHYECKUX
rmapamMeTpoB 000pyAOBaHUS

1 cemectp
No | Kontponupyembie Konpl u sTamns O1ieHOYHBIE CpE/ICTBA — HAMMEHOBAHUE
n/m | Momynu/ pa3ziensl / ¢dbopmupoBaHus
TEMBbI JUCIUTUINHBI KOMIIETEHIIUH . IIPOMEXYTOUHAS
TEKYIIHI KOHTPOJIb
aTTecTanus
1 OrnpeneneHHbIi OK-14 | 3naer Pemenue 3amau (ITP-11) | Bompocs! k
MHTETpaJl. OIIK-2 | Ymeer Pemenue 3anay (IIP-11) | ax3ameny
CBoiicTBa, METOIBI Bnaneer | Pemenne 3amau (ITP-11) | Ne 1-10
WHTETPUPOBAHUSA Bremonaenue x/p (ITP-2)




[Tpunoxenus
OIIPEAEIIEHHOTO
MHTErpaJa.

2 @®ynkuuu MHOTUX | OIIK-2 | 3Haer Ycrasiii onpoc (YO-1) | Bonpocs! k
MEPEMEHHBIX. Ymeer Tectuposanue (I1P-1) 3K3aMEHY
JIBoitHBIC Beimonaenue k/p (ITP-2) | Ne 21-40
MHTETPAJIbI Bnageer | IIpoBepka momamHux

3aJaHuN

3 Huddepenmmansy | OIIK-2 | 3naer Yerubiit onpoc (YO-1) | Boripocsl Ha
bI€ YPAaBHEHUH. Ymeer Pemenne 3anau (IIP-11) | 9x3ameH
Meroaer peruenust Boinonnenue k/p (ITP-2) | Ne 11-20
Psier. CroticTaa. Bnageer | Tectuposanme (ITP-1), | 41-50
[Ipumenenne [poBepka TOMaIIHUX

3aJaHuN
Hrorosoe 3ansaTue DK3aMeH 3a 2 CEMECTp 10 pe3yJIbTaTy
peuTHHTa
2 cemecTp
Onementsl Teopun | OK-14 | 3Haer Pemenne 3anau Bompocs!l Ha
ypaBHEHUM OIIK-2 (ITP-11) IK3aMeH
1 MaTeMaTu4eCKOi VYmMmeer Perenue 3amau Ne 1-20
buzuku (ITP-11)
Cpnaua 13
Brnaneer | TecrupoBanue (ITP-1)
JuckperHas OIIK-2 | 3naer Yernsriit onpoc (YO-1) Bompocsr Ha
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MeToanueckue peKoMeHAaluI, ONpeaeisiionue mNpoueaypbl OlleHUBAHUSA
pe3yJibTATOB OCBOEHMSI JUCHMILTUHBI

OueHo4YHbIE CPEACTBA IS POMEKYTOYHOM aTTeCTANMHU

Bomnpocs! Kk 3k3amMeny

e

. Onpenenennbiii uarerpasa (ON).

OnpeneneHHbId HHTErpal. ['€OMETPUYECKUI CMBICII.

OCHOBHBIE CBOICTBA ONPEAECIECHHOTO UHTETpaJa.

OueHKH OIpeesIEeHHOI0 HHTErpasa.

Brruncnenue onpenenennoro unterpana. ®opmyna Herotona-Jlel6uuna.
3ameHa IEpEeMEHHOU B ONIPEIEIIEHHOM UHTErpalle.

SN

HMHTerpupoBaHue 1o 4acTsM B ONpPEIEICHHOM UHTETPaJE.

7. HecobcTBeHHble uHTErpabl. MIHTErpasisl ¢ 6ECKOHEYHBIMU MPECIaMU

U OT Pa3pbIBHBIX (DYHKIIHM.

8. [IpubnmxeHHble BeIUKCICHUs, GopmyJia apados (CuMIicoHa).

9. IlpunoxxeHust onpeaeeHHOro NHTerpaia. Belunciaenue miomaam miocKux
buryp, oobeMa Tena BpaleHus, IIUHbI AYTH II0OCKOW KPUBOIA.

10. ®usnueckne n mexanmdeckue npuioxenus OUW. Boruucnenue paboThI
NEPEMEHHON CHJIBI, CTATHYECKMX MOMEHTOB, KOOpPJAMHAT LEHTpa THKECTH,
MOMEHTOB UHEPLIUH.

II [udpPepenunansunie ypauenus (AY).

11. O6bikHOBeHHBIE [V, 001llee U YaCTHOE PEILCHUs, HHTETpall YpaBHEHUS,
VUHTErPAJIbHBIE KPUBBIE.

12. Tlone nanpaBnenwii. [Ipubmmkennoe pemenue JIY mepBoro mnopsaka
MeTOJI0M Ditiiepa.

13. Ilpocreiimue JIY nepBoro nopsiika: ¢ pa3aeisionMMUCs IePEMEHHBIMHU,
OJHOPOIHBIE U JIP.

14. Jlunerinsie JIY nepBoro nopsijaka, ypaBHenue bepnyiuiun.

15. OAY BbICHIMX TOPSAAKOB. YPAaBHEHUS, [IOMYCKAIOUIME MOHUKECHUE
HOpsIZIKA.

16. JIuneitneie O/1Y BTOpOro nopsjaka, ux ceorctea. CTpykTypa pemeHusl.

17. OTpICKaHME YACTHOIO PEIICHHS] JTUHEHHOTO HEOJHOPOIHOIO YpaBHEHUS
BTOPOIO MOPSAKA METOIOM Bapualliy IPOU3BOJIBHON MTOCTOSIHHOM.

18. OnHoponnble nuHelHble JY BTOpOro mnopsaka ¢ MNOCTOSHHBIMHU
kodpdunrentamu. OOIIEe perieHre. XapaKTepUCTHIECKOE YpaBHEHHUE.

19. uddepenunaibHoe ypaBHEHHE CBOOOIHBIX KOJICOAHUH.



20. JIuneitHple HeomHopoaHble JIY BTOpOro mnopsaka ¢ IOCTOSHHBIMU
koadpurmenTamu. OTbICKaHUE YaCTHOT'O PEIICHUSI IO BUJlY MPABOW YaCTH.

Il ®ynxkuum HeckoabKUX nepeMeHHubIx (PHII)

21. ®HII, rpaduyeckoe npeacTaBieHue, MOHITHE TIPeaeIa.

22. Yactable npousBoHble, moiHbi quddepennuan OHIL [Mpubmmkennsie
BBIYHCIICHUS C TIOMOIIBIO TIOJTHOTO AuddepeHiumana.

23. YacTtHple TIPOU3BOAHBIC CIOXKHOW (DYHKIIMU, TIOJHAS TIPOU3BOJIHASI.
[TpousBoaubie HyHKIUH, 33JaHHBIX HESBHO.

24. YacTHble TPOU3BOIHBIE BBICHIUX MOPSAIKOB.

25. IlpousBoaHas IO HaNpaBIEHUIO, JIMHUM YPOBHS, TpajueHT (YHKIHH,
CBOWCTBA I'PAJIUCHTA.

26. Okctpemym @OHII, HeobxoaumbIii M JOCTaTOYHBIA IPU3HAKU
skctpemyma OHIIL

27. YcnosHsble 3kcTpeMyMbl OHII.

28. YpaBHEHHUs KPUBOU B IPOCTPAHCTBE.

29. YpaBHEeHHUE KacaTEIbHOW K KPUBOW. Y PaBHEHUE HOPMAJIbHOM TIJIOCKOCTH.

30. KacarenpHas IIIOCKOCTh 1 HOPMAJIb K TOBEPXHOCTH.

IV.KpaTHble MHTErpaJibl.

31. IBoiiHoii uHTerpan. OmnpenesieHne, T€OMETPUUECKUN CMBICI JIBOMHOTO
WHTErpaa.

32. Brrunciienue ABOMHBIX UHTETPpaioB. [[0BTOpHOE MHTErpUPOBAHUE.

33. Beluncnenne IUIOMAAM IUIOCKUX (UTYp C€ TIOMOIIBIO  JBOWHBIX
WHTETPaJoB.

34. Boluncienue o0beMa TeJ ¢ MOMOIIbIO IBOMHBIX UHTETPAJIOB.

35. IlpwioxkeHus: ABOMHBIX MHTETPAIOB ISl BBIYUCICHUS (PUBUUYECKUX U
MEXaHUYECKUX BEIUYHUH.

36. Beluncienue ioma iy B MOJIsIPHON CUCTEME KOOPINHAT.

37. Tpoitno#t unterpan. OnpeneseHre, reOMETPUIECKUN CMBICT.

38. BrrunciieHre TPOWHBIX UHTETPAJIOB, CBEJECHNE K TOBTOPHBIM UHTETPAJIAM.

39. Boluncienue oObeMa Tel ¢ MOMOIIbIO TPOHHBIX HHTErPAJIOB.

40. Bpiunucnenue (QU3MYECKUX M MEXAHMYECKUX BEJIMYUH C MOMOIIBIO
TPOMHBIX UHTETPAJIOB.

V. Pajabl.

41. YwucrioBble pslbl, CXOAUMOCTh, HEOOXOAMMBINA U JOCTATOYHBIC TTPU3HAKH
CXOJIMMOCTH.

42. loctatounsie npu3Haku cxogumocTu Jlamambepa, Korm, nHTErpaabHbIi,
IIPU3HAKH CPABHEHUS

43. 3nakodepeayromuecs psaabl. AOCOMIOTHAsS M YCIOBHAs CXOJIUMOCTb.
Teopema JleitOnuna. OueHka ocratka psija.



44. Crenennbie psgpl. Teopema AOens. MuTepBan, paamyc CXOIUMOCTH.
PaBHOMEpHast CXOAUMOCTb.

45. Panpr  Teiinmopa-MakiopeHa.  pa3jiokeHME — sinx, cosX, exp(x),
OMHOMMAJILHOE PA3JIOKEHUE.

46. UnterpupoBanne u qudPpepeHnpoBaHre CTENEHHBIX PSAIO0B.

47. llpubnv>keHHbIC  BBIYMCICHUS 3HAYCHWM (QYHKIUA C  TTOMOIIBIO
CTEIEHHBIX PSIOB.

48. llpencraBnenue dyukmumii In(1+x), arctng(x), arcsin(X) u 1p. psmamMu ¢
MOMOILbIO UHTETPUPOBAHUS U TUPHEPEHIIUPOBAHNS CTETICHHBIX PSIJIOB.

49. TlpencraBienue "HeOepymuxcs" UHTETPaIOB OCCKOHEUHBIMU PSIAMH.

50. [IpuOnn>KeHHbIE BBIUUCIEHUS OMPEAENIEHHBIX HMHTETPAIOB C IMOMOIIbIO
CTEIMEHHBIX PSIOB.

3 cemecTp

1. YpaBHeHnuss MaTeMaTHyeckou pusuku. Psaabt dypbe.

YpaBHeHUS MATEMATHYECKOU (PUBUKHU

1. Knaccupukanuus ypaBHEHHH C YAaCTHBIMM IPOU3BOJHBIMH  BTOPOTO
HOpsIZIKA.

2. Kanonnveckue (GoOpMbl  JIMHEWHBIX YpaBHEHHH C  MOCTOSHHBIMH
KO3 pUIIMEeHTaMH.

3. [Ipocreiie 3amaun, NPUBOASAIIME K YPaBHEHHUSIM TUIEPOOIUYECKOTO
THUIIA.

4. YpaBHeHuss runepOosnyeckoro Ttuna. IlocTraHoBka KpaeBbIX 3ajau.
I'pannuHbIe U HayallbHbIE YCIOBUA. Pegykuus o0O1el 3agaun.

5. YpaBHeHus runepOoanvecKoro Tuna. Merosa pacnpocTpaHsIIOUIMXCs BOJIH.

6. YpaBHenust runepoonuueckoro tuna. Meron Dypbe pasznencHus
nepeMeHHbIX. OHOPOAHBIE YPABHEHMUS.

7. 3agaua lltypma-JInyBuiiis.

8. Meron paznenenus nepeMeHHbIX. HeomHoponHele ypaBHeHus. DyHKius
['puna.

9. O6mas cxema MeTo/a paszieieHusl nepeMeHHbIX. CBOMCTBA COOCTBEHHBIX
GbyHKIUN 1 COOCTBEHHBIX 3HAUCHUI.

10. IlpocTeiimine 3amauu, NPUBOJAAIIME K YpPaBHEHHUAM NapabOIMYECKOro
THUIIA.

11. YpaBHenus mnapabonuueckoro THuma. IlocTaHoBKka KpaeBbIX 3aaad.
['pannuHbIE U HAYAJIBHBIE YCIOBUS.

Psaab1 dypoe.

12. Pag ®@ypre. Koadduruentsr dypeoe.

13. IIpumepsl paznoxenuit pyHkuuii B psiag Oypre.



14. YcnoBus paznoxenus GpyHkuuit B psia @ypre. Teopema dupuxie.

15. Pl @ypre 11 4ETHBIX U HEUETHBIX (YHKITUH.

16. Psag @ypee nis GyHkiuii ¢ nepuogom 2L,

17. Paznoxxenne Henepuoandeckux ¢GyHkuuin B psag dDypee. UerHoe u
HEYETHOE MPOJIOJDKCHUE (PYHKITUH.

18. P dypbe B KOMILIIEKCHOM (popme.

19. Unterpan ®ypne. UnTerpansabie mpeodpazoBanus Oypobe.

20. OproronanbHbie cucTeMbl PyHKIMH. O6001IeHHbIe psabl Dyphe.

II [luckperHass MaTeMaTUKA

DJIeMeHThI TEOPUH MHOKECTB

21. OcHOBHBIE OHATHS, OTIEPAIMH aNTeOpbl MHOXKECTB

22. OCHOBHEIC 3aKOHBI - aCCOIMaTUBHOCTH, KOMMYTATUBHOCTH,
JTUCTPUOYTUBHOCTU. [IBOMCTBEHHOCTH B ajireOpe MHOYKECTB.

23. 3aKOHBI UAESMIIOTCHTHOCTH, MOTJIOIICHUS, CKJICUBAHUS

24.3akonsl ge Moprana. Anrebpanueckue mpeoOpa3zoBaHUsl aIreOpbl
MHOECTB.

25. bynean MHOecCTBa (CTEIEHb- MHOXKECTBO).

26. beckoHeYHBIE MHOXECTBA, OJKBHBAJIEHTHOCTH MHOXECTB. MOIIHOCTH
MHOXkecTBa. CUETHBIE U HECUETHbIE MHOXECTBa. KOHTHHYYM.

27. JlexapToBO npou3Be/ieHre MHOXKECTB. COOTBETCTBUS, OTHOIIICHUS.

28. YnopsjoueHHble M HEyNopsiaodeHHble  BbIOOpKH. IlepecTtaHoBKH,
pa3mernieHus, codeTaHus. @opMmysibl YHCIa TEPECTAaHOBOK, pPa3MEIICHUH,
COYECTaHMU.

29. CpoiicTBa uncjia coueranuii. bunom Hrrotona.

30. ®opMyJibl BKIIOUYEHHS U UCKIIIOUCHUSI.

JJIeMeHThI MATeMaTHYeCKOM JIOTUKH

31. BrickazeiBaHusg. Jlormyeckue cBsi3KH. KOHBIOHKIUS, AU3BIOHKIIUSL.
NMrmuinkanusi, 5KBUBaJICHTHOCTh. OnpeienieHue, Ta0aullbl MCTUHHOCTH.

32. OcHoBHEIC 3aKOHBI - aCCOIMaTUBHOCTH, KOMMYTaTHUBHOCTH,
TUCTPUOYTUBHOCTU. 3aKOHBI Jie Moprana. /[BOMCTBEHHOCTD B aJire0pe JIOTUKH.

33. O01e3HaYUMOCTh, TABTOJIOTHU. TaBTOJIOTUH JJISI UCKIIFOUEHUS CBI30K.

BripaxkeHre MMIUIMKAUM 4epe3 JTU3BbIOHKIIUIO, KOHBbIOHKIMIO. BbIpaxeHue
HSKBUBAJICHTHOCTH Y€PE€3 UMIUIMKAIINIO, KOHBIOHKIUIO U TU3BIOHKIIHIO.

34. OCHOBHBIE 3aKOHBI KJIACCHYECKOW JIOTUKHM — JIBOMHOTO OTPULAHUSA,
WCKJIFOYEHHOT'O TPEThEro, MPOTUBOPEUHS.



35. HanMeHblI1asg cucteMa JOTMYECKUX CBA30K B UCUMCIIEHUH BbICKa3bIBAHU.

36. AnreOpandeckue nmpeoOpa3oBaHus C MOMOIIBIO UCKIIOUEHHUS CBSI30K.

3akonb! KOHTpano3uiuu |= (A D B) ~ ("B D "A), .npuBeAcHUS K HEJICTIOCTH

|=(A>B)>((A> 'B)>'A),. 3akoH snumuHaImu |= Av (A & B) ~ A

37. Jloka3aTeIbCTBO TaBTOJOTUH JUISt AKBUBAJICHTHOCTH
|=(A~B)~(A&B)v("A& B).

38. KBaHTOpHI BCEOOIIHOCTH, CYIIECTBOBAHMS, UX BBIPAKEHUE C MTOMOIIBIO
cBsa30K. OOpa3oBaHUE BBICKA3bIBAHUI C MOMOIIIbIO KBAHTOPOB.

39. 3akonbl e MopraHa i1 KBaHTOpPOB. CBs3b KBAaHTOPOB.

40. V3meHeHue nopsiika pacCTaHOBKM KBAHTOPOB.

DJIeMeHThI TEOPUH TPYII, AJIre0panvdecKue CTPYKTYPbI

41. [lonsitue anreOpanueckux CTpyKTyp. Omnpenenenue rpynmbl. AOeneBbl
rpynmnsl. [Ipumepsr.

42. IlpumMepsl rpyIi CUMMETPU.

43. I'pynmel noactaHoBok.M3omopdusm rpynn. Teopema Kenwu.

44. lloarpynnel. CmexHble kiaccbl. Teopema Jlarpawka o mopsike
HOJATPYIIIL.

45. Anrebpanyeckue CTpYKTYpbl ¢ AByMs OMHapHbIMU ornepauusmu. Konbla,
nossi. BekropHsle mpoctpancTsa. [Ipumepsr.

JJieMeHThI Teopuu rpagos,

46. OcHoBHble MOHATHS U omnpezeneHus rpados. Ilpeacrasnenus rpados,
MaTpHIa CMEXHOCTU, UHIIUJEHTHOCTH.

47. OcHoBHble uncina rpagos. Mzomopdusm rpados.

48. KomrnoneHTsl cBsizHOCTH. Llenu, mukibl. MeTpuka rpados.

49. DitnepoBsl LENnu. ['aMUIBTOHOBBI LIUKJIBI.

50. lepeBbs, CBOICTBA JEPEBHEB.

Kpumepuu oyenxu 6onpocos k sx3ameny

Ommemxka "Omauyno”
1. OTBeT Moka3bIBaeT IIy00KOE M CHCTEMAaTHYECKOE 3HAHHE BCEro MaTepuaia
Y CTPYKTYpPbI KOHKPETHOT'O BOIIpOCA.
2. Marepuan NOHST U U3YyYEH.
3. Marepuan u3JI0)KEH B OINPEICICHHON JIOTMYECKOW MOCIIeI0BATEIbHOCTH,
JUTEPATYPHBIM SA3BIKOM.
4. Jlornuecku KOPPEeKTHOE U yOeTUTEIbHOE U3JI0KEHUE OTBETA.
Ommemxa "Xopowo"
1, 2, 3 — anagoruuno ormerke "OTanaHo".
4. OTBET, B LEJIOM, JIOTUYECKH KOPPEKTEH, HO HE BCErga TOYEH H



apryMEHTUPOBaH.
Ommemxka "Yooenemeopumenvro"”

1. ®parMeHTHBIE U IIOBEPXHOCTHBIE 3HAaHMS BAXKHEHIIUX  PA3ZICIIOB
IIPOTPaMMBlI.

2. 3aTpyAHEHUsS C TEPMHMHOJIOTHMEH y4eOHOW TUCHUIUIMHBI, HEMOJIHOE
3HAKOMCTBO C PEKOMEHJOBAaHHOMU JIUTEPATYPOMU.

3. YactuuHble 3aTPyJHEHUs C BBIIOJHEHHEM IPEIYCMOTPEHHBIX C
IIPOTPaMMOM 3aJJaHHM.

OueHqume CpeIICTBa AJIA TeKymeﬁ arTTreCralnmun
TecTOBbLIE 3aJaHUSA
. Boiuuciume nepsoobpasnvie, ykazame npasuivhslii omeem (omeemol):
. Jdx/2x = { Inx, In2x, InVx, (Inx)/2 }
. Jdx/x* = {2Inx, In2x, In’x, (Inx)/2, 1-x', C+1/x}
. Jdx/x® = {3Inx, In3x, In’x, (Inx)/3 , C+1/x%, 1- x> /2}
T dxiNx = { Vx , X5, x/2, X2, 2vx }
CNx dx={Vx, 1A, 24k, 2(x0)"H3, CH+H1/x}
2. Bviuuciume nepsoobpasmvle, ykazame HenpasuibHulli omeem (omeemsl):
1. J2Sinx Cosx dx = { Sin’x, -Cos’x, Sin”x + Cos”x, 1-Cos2x}
2. J2Sinx Cosx dx = { Sin’x, -Cos’x, Sin”x + Cos”x, 1+Sin2x}
3. J2Sinx Cosx dx = { Sin’x, -Cos”x, 2Sin” x+Cos” x, 1+Cos2x}
4. [2Sinx Cosx dx = { Sin’x, -Cos” x, 3Sin® x+2Cos” x, 1+Cos2x}
5. JSin2x dx = { Sin’ x, -Cos” x, 3Sin” x+2Cos” x, Cos2x}
Bbl’vluC]lul’Hb urnmezcpaiiol

IZxdx : jx3dx jcosxdx

DN B W N =~

) d d
J.sm3 X cos xdx J'\/3 _x3x2 I1+;Cx2

dx
e

dx
'[1+\/;

OnpeneneHHblil HHTErpal

b
Brrancints uaTErpan I f(x)dx , YKa3aTh IPABUJIbHBIN OTBET:
a

1
1. _[(x+x3)dx = (3/2,1,2, 0}
-1




1

2 3
2 I(x+3x + X )dx :{0, 1,2, 2/3}

-1

1
3 |[Ge+x® =x)dx|= 0,1, 2, 113, 213}
e

4 ISinxdx =1{0,1,2, mt}
0

5 _[ Cosxdx =|{m, 2,1,0} 6 _[ Sinxdx = {2,1,0, 7t}
Y s erererreerTIOIIAAD (PUTYPBI, OTpAHITTCHAUA TApa6010ii y = ax’ + bx +
c u npsamoii y = kx + 1. Caenarb pucyHoOK.

l.y=-x"+4x-1, y=-x-1.

y= x'-6x+7, y= x+1.
y=-X2+6X-5, y= X-3J.
y= x-6x+7, y= -x+7.
y=-X2+6X-5, y=-x+1.
y= xX+6x+7, y= x+7.
y=-xX-6x-5, y= x+1.
y= x’+6x+7, y=-x+1.
y——x—6x 5, y=-x-5.
10.y= x*-4x+1, y=x +1.

R N

1. 3anucath MOJACTAHOBKY X, €CJIM 3ajiaHa mojictaHoBka a = (125)(34)
1.1 ax =(124)(35)

1.2 xa =(235)(14)

1.3 ax' = (135)(24)

1.4 ax =(153)(2)(4)

1.5 a'x = (134)(25)

2. Ckonpko noarpynm Hy B rpymnmne Gs?

3. Cxonbko coOcTBeHHBIX nmoarpymnn Hy B rpynmne G;?

4. CxoJbKO cyiecTByeT Hen3oMopHbIX rpynn G;?

5. I'pynna G; — a) abenesa, b) Het. Jloka3arts.

6.CKOJIBKO MpaBbIX CMEXKHBIX KJIACCOB B IUKINYECKOM rpynne Gy?
7.CKOJNBKO MpaBbIX CMEXKHBIX KJIacCOB B ueTBepHoU rpynne Kneitna G4?
8. Ckouibko noarpynn Hy u kakue B Heuukianueckoi rpynne Gg?

9. CymecTBytoT U cOOCTBeHHBIC oArpytnbl Hy (kakue?) rpynmbl Gg?



10. I'pynna G, mMoxeT ObITh abeneBod - a) mpu JOO0OM n, b) TONBKO TpU
HEKOTOpbIX. Jlokazarh.

11. EnuHCTBEHHO BO3MOXHasi CTpYKTypa (kakas?) rpymmbl G, CyIIeCTBYET
TOJIBKO: a) MPHU N — YETHOM; b) MPH N — HEYETHOM; C) MpH h — ripocToMm; d) mpu n
<10; e) mpu n >10, f) npyroe? JlokazaTs.

IlepecTaHoBKM, pa3MellIeHUsI, COYCTAHUS.
BapuaHnTsl 3a1aHuil.
I. 3anucate hopmysy BHIYUCICHUS YKCIIa IEPECTAHOBOK P, W BBIYMCIUTS:
II. 3ammcats GOpMyITy BBIUHUCICHHS YUCIA PA3MEIICHHH A,“ U BBIYMCIHTS:
III. 3anucate hopmyly BEIYUCICHUS YKCia COYETaHUN C.* ¥ BBIYHCIHTS:

1. Ps; Pe/6; Po/Ps; P4/3!;
As's AS AS A
Csz; C53; C54; Csl;

1Ax41 ; A52; A53; A33;
C41; C42; C43; C44;

A61; A62; A63; A44;
C31; C32; C33; Csz;

A41 5 A42; A43; A44;
Csl; Csz; C53; C54;

Kpumepuu oyenxu mecmoswvix 3a0anuii

Ommemxka "Omauyno”
Bri6pano 100-86 % npaBUiIbHBIX BApHAHTOB OTBETOB.
Ommemxa "Xopowo"
Bri6pano 85-76 % mpaBuIIbHBIX BAPHAHTOB OTBETOB.
Ommemxka "Yooenemeopumenvro"”
Bri6pano 75-51 % npaBuibHBIX BAPHAHTOB OTBETOB.
Ommemxa "Heyodosnemsopumenvro"



Bri6pano 50 % u MeHee npaBUIIbHBIX BAPUAHTOB OTBETOB.





