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AHHOTALMS

y4e0HO-METOIMYECKOT0 KOMILIEKCA TUCIUILITAHBI
«MaremaTtuka»
Hampasnenue noarorosku: 19.03.01 «buorexnomorus»

O6p&30BaT€J'II)HaJI IIporpamMma: ((HI/IHIGB&SI OHMOTEXHOJIOT U

PabGouass mporpamma naucuuruinHbl «Marematuka» paspaboTaHa s
CTYIEHTOB 1 Kypca, oOydarluxcs MO HamnpasieHHio noarotoBku 19.03.01
buorexHonmorus no odpazoBarenbHoil nporpamMmme «lluieBas GUOTEXHOIOTHSY,
B cooTBeTcTBUE ¢ TpeboBaHusiMu OC BO 1o 1aHHOMY HanpaBJICHHUIO.

Hannas nqucnurmHa (b1.5.9) sBisercs 6a30B0il AUCIUIUIMHON U BXOAUT B
0a30BYyI0 4aCTh MATEMATHUYECKOTO U €CTECTBEHHOHAYYHOTO ITHKJIA.

OO1mast TpyJOEMKOCTh OCBOEHUS JHUCLUILIMHBI COCTAaBISIET 4 3a4eTHBIX
enuHuIbl, 144 yaca. Y4eOHBIM IJIAHOM MPEyCMOTPEHBI JICKIIMOHHBIC 3aHSATHUS
(36 uacoB), mpakthueckue 3aHATHUA (36 YacoB), caMoOCTOsATENbHAs pabora
ctynenta (18 wacoB), mnpoBeaeHue -sk3aMeHOB (54 waca). JlucuurmivHa
peanusyercs Ha 1 kypce B 1,2 cemectpe.

CopepxaHue NUCLUMIUIMHBI OXBAaThIBAET CIEAYIOIIUMHA KPYr BOIIPOCOB
AJIEMEHTHl JIMHEWHOW anreOpbl, BEKTOPHI, AaHAJIUTHYECKas TeOMETpHUsl Ha
IJIOCKOCTH, BBEICHWE B MaTeMaTUYeCKH aHanu3, AuddepeHuransHoe
UCUYHMCIICHHE (YHKUMA OJHOTO apryMeHTa, HEONpeIeJeHHbI UuHTerpad,
OTpENEeNeHHBIA  WHTerpan, auddepeHuaibHoe UCUUCIeHUE  (QYHKIUN
HECKOJIbKUX TIePEMEHHBIX, Jud@epeHnanbibple YypaBHEHHS, YHCIIOBBIE W
(GyHKIIMOHATBHBIC PSJIBI, TEOPUS BEPOSTHOCTEN M MaTeMaTHYECKasi CTATUCTHUKA.

Hucuunnnaa «Marematnka»  OTHOCUTCA K =~ MAaTr€éMaTUYEeCKOMY W
€CTECTBEHHOHAYYHOMY UHMKIY JHUCHMIUIMH W  HMMEET JIOTUYECKYI0 U
COJIEPKATEIbHO-METOJIMYECKYI0 B3aUMOCBSI3b C JUCHMUIUIMHAMUA OCHOBHOM
oOpazoBaTenpbHOM mporpammbl. JIJisi  OCBOEHUS  JaHHOW  JUCHMIUIMHBI
HEOOXOMMBbI 3HAHUSI U YMEHUS, MPUOOPETCHHBIE NMPU W3YUYECHHH IIKOJIHHOTO

Kypca MaTeMaTHKW. 3HaHUS, TPHOOPETCHHBIC NPU OCBOCHUH TUCIUTLIUHBI
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ABSTRACT

Bachelor’s degree in 19.03.01 Biotechnology

Study profile «Food biotechnology».

Course title: Mathematics

Variable part of Block 1, 5 credits

Instructor: Golovko N.I.

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

- possession of the main methods, methods and means of obtaining,
storing, processing information, computer skills as a means of managing
information;

- the ability to find and evaluate new technological solutions, implement
the results of biotechnological research and development;

- the ability to carry out the process in accordance with the regulations and
use technical means to measure the main parameters of biotechnological
processes, the properties of raw materials and products.

Learning outcomes:

OK-5 the possibility of using modern methods and technologies

OPK-2 the ability and willingness to use the basic laws of the natural
sciences in professional activities, apply the methods of mathematical analysis
and modeling, theoretical and experimental research

PK-1 the use of technical means to measure the basic parameters of
biotechnological processes, the properties of raw materials and products

PK-11 possession of experimental planning methods, processing and
presentation of the results

PK-12 willingness to use modern information technologies in their
professional field, including databases and application packages

Course description: Mathematical analysis, differential calculus of
functions of one argument, indefinite integration, differential integration,
differential calculus of functions of several values, differential equations,
numerical and functional series, probability theory and mathematical statistics.
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AHHOTAIMSA

PabGouas mporpamma naucuuruinHbel «MaTtematukay paspaboTaHa IS
CTyIeHTOB 1 Kypca, oOydaroniuxcsi 1Mo HampapjieHuio moarotoBku 19.03.01
buorexHosorus no odpazoBarenbHOil nporpamMme «llumeBas OMOTEXHONIOTHUSY,
B cooTBeTcTBUE ¢ TpeboBanusiMu OC BO mo nanHoMy HampaBlIeHHIO.

Hannas gucturmivaa (b1.6.9) sBinsercs 6a30Boi TUCITUIIIIMHON U BXOJIUT B
0a30BYI0 YaCTh MATEMATHUYECKOTO U €CTECTBEHHOHAYYHOTO IIUKJIA.

OO6mast TpyJOEMKOCTh OCBOEHHUSI JHUCLIMIUIMHBI COCTaBJIsET 4 3a4eTHBIX
eauHuIlpl, 144 yaca. Y4ueOHBIM IJIAaHOM MPEyCMOTPEHBI JICKIIMOHHBIC 3aHSATHSA
(36 uyacoB), mpakTthueckue 3aHATHA (36 YacoB), caMoOCTOATENbHas pabora
ctyneHta (18 wdacoB), mpoBeacHue »dKk3aMeHOB (54 waca). JlucrurmHa
peanmu3syercs Ha 1 kypce B 1,2 cemectpe.

Conepxanvue NUCIUIUIMHBI OXBAThIBAE€T CJCAYIOIIMI KpPYyr BOIPOCOB
AJIIEMEHTHl JIMHEWHOW anreOpbl, BEKTOPHI, aHAJUTHYECKass TEOMETpHUs Ha
IJIOCKOCTH, BBEACHUE B MaTeMaTU4YeCKUd aHanu3, auddepeHiranbHoe
ucyucieHne (QYHKIUMA OJHOTO apryMeHTa, HEONpEeeJICHHBIM HWHTErpa,
ONMpENENeHHbId  MHTerpai, AuddepeHuuanbHoe HUCUYUCICHUE  (YyHKUUN
HECKOJIbKUX TIePEMEHHBIX, Jud@epeHnaibHbple ypaBHEHHS, YHCJIOBBIE W
(GyHKIMOHATIBHBIC PSAIBI, TEOPUS BEPOSTHOCTEH M MaTeMaTHYeCKasi CTaTUCTHKA.

HNucuuminna «MaremaTukay OTHOCHUTCS K  MaTEMAaTHYECKOMY U
€CTECTBEHHOHAYYHOMY UMKy JUCHUIUIMH W UMEET JIOTHYECKYI0 U
COJIEPKATEIbHO-METOJIUYECKYI0 B3aWMOCBSI3b C JUCHHUIUIMHAMUA OCHOBHOM
oOpazoBaTenbHOM  mporpammbl. JlJisi  OCBOEHUS  JaHHOM  JUCHUILIAHBI
HEOOXOMMMBI 3HAHWS W yYMEHUS, MPUOOPETEHHBIE MPU H3YYCHHH MIKOJIHHOTO
Kypca MaTeMaTUKHU. 3HaHUs, MPUOOPETEHHBIE MPU OCBOCHUM JHUCIMUILIMHBI
«Marematukay, Ciy>kat 0a30¥ 1Jig U3ydeHUs TUCHUIUIMH TPOQECcCHOHaTBLHOTO
IIMKJIa y49eOHOTO IIaHa, OyJIyT HCIOJB30BAHBI TPU M3YYCHUH TUCIUILINH:

((9KOHOMI/IK3», ((9KOJ'IOFI/I$I», ((I/IH)KeHepHaSI AH3UMOJIOTHS», «TeIIOTEXHUKa» U

T.H.



Heabto ocBoeHust IUCHUILUIMHBI (Moayns) «MaTemaTuka» SBISIOTCS
dbopMupoBaHHE W KOHKPETH3aIMsl 3HAHUN MO OCHOBAM MAaTEMAaTHKH, a TaKxkKe
MPUMEHEHUE MaTEMaTUYECKUX METOOB MPU U3YYEHUH €CTECTBEHHOHAYYHBIX U
po(hecCHOHANBHBIX AUCHIHUTIINH.

3agauu U3y4eHUs TUCITUTINHBL:

[Tocne ocBoeHuUst MaTepuaa CTyICHT JIOJKEH UMETh MPEICTABICHHUS:

e 00 OCHOBHBIX MAaTEMAaTUYECKUX CTPYKTYpax U METOaxX;

® 0 MaTeMaTH4YE€CKOM MOJICTHUPOBAHUH.

B pe3ynbrare TEOPETUYECKOTO M3YUYEHUS NTUCHUUILIMHBI CTYACHT JOJKEH

3HATh!

1) DnemMeHTHI TUHEWHOH anreOph;

2) DreMeHThl BEKTOPHOU areOpshl;

3) AHaTUTHYECKYIO TEOMETPHUIO Ha IIOCKOCTH;

4) TeopeMmsl 0 mpejenax;

5) O HemnpepbIBHBIX (QYHKIIHSX;

6) O npou3BOAHON PYyHKIINY;

7) HeonpeneneHHbIN 1 ONPEICACHHbBIN HHTETPAI U X CBOMCTBA;

8) IlonsTHE 0 HECOOCTBEHHBIX MHTETpAJIaX;

9) MuddepeHnnaabHbie ypaBHECHUS;

10) dyHKIMK HECKOJIbKUX ITEPEMEHHBIX;

11) KpaTHbie HHTETpaIbI,

12) Psiapl: 4MCITOBBIE U CTEIIEHHBIC,

13) Paznoxxenue GyHKIUHU B PSiI;

14) OcHOBHBIE TIOHATHSI U TEOPEMBbI CITYYalHBIX COOBITHIA;

15) TeopeMbl 0 CIy4aliHBIX COOBITHSIX;

16) [TonsiTist W TEOpEeMbl O 3aKOHE PACHPEICICHUS M  YHUCIOBBIX

XapaKTEPUCTHKAX TUCKPETHBIX U HETIPEPHIBHBIX CIYYANHBIX BEJIMYHH;

17) MeTo/1bl CTATHCTUYECKOTO aHAIIN3A;

18) Meronpl  BBIOOPOYHOTO, KOPPEJIAIIMOHHOTO H  PETrPECCHOHHOTO

aHaJln3a, IPOBEPKU CTATUCTUYECKUX TUIOTE3.

CTYI[CHT AOJDKCH 3HATh U YMCTh UCIIOJIb30BATh:
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® OCHOBBI MATEMATHYECKOTO aHAJIN3A;
® OCHOBBI anreOpbl, FEOMETPUH, TUCKPETHON MaTEeMAaTUKH;
® OCHOBBl Teopuu JupPepeHINalbHbIX YpPaBHEHUN W YHUCICHHBIX
METO/IOB.
B pesynbrare mpakTUYECKOTO H3yYEHUs! AUCHUIUIMHBI CTYIEHT
JOJKEH OBJIAJIETh MPAKTUYECKHUMH HaBBIKAMU:
1) BhIogHATH ONepaliy Hajl MaTPUIIAMH;
2) Pemiath cucteMbl N ypaBHEHHIA ¢ 71 HEM3BECTHBIMH;
3) JlenaTh oreparyy Haj BEKTOPaMHU;
4) VccnenoBaTh ypaBHEHHE NPSMOW M KPUBBIX 2 TMOpPSJIKAa IO €ro
napameTpam;
5) BrluciATh Mpenensr;
6) HaxoauTs Npou3BOHBIC U UHTETPAIIBL;
7) BpraucusaTth MHTETPAJIBI BCEX BUJOB (HeompeesieHHbIE,
HECOOCTBEHHbBIE, KPaTHbIE);
8) UccnenoBaTh GyHKIUIO ¥ CTPOUTH €€ rpaduk;
9) HccrenoBaTh YHCIOBBIC PSAABI M 00JIACTD UX CXOJUMOCTH;
10) MccreqoBath cTemeHHbIE PSIABI K 00JaCTh UX CXOIUMOCTH;
11) Paznarath (h)yHKIIHMIO B PSI/I U BBIYKMCIISTH €€ B 3aIaHHOM TOYKE;
12) OniepupoBath CAy4alHbBIMUA COOBITUSAMHU. BBIUKCIIATE XapaKTEPUCTHKH
CIIyYallHBIX BEJIUYHH.
13) BeruucnsaTe BBIOOPOYHBIE TOYCYHBIE M HMHTEPBAJBHBIC OICHKH,
CTPOUTBH TMCTOIPAMMBI U ITOJINTOHBI YaCTOT;
14) CtpouTh ypaBHCHHS JTMHEHHBIX U HEJIMHCHHBIX PETPECCHIA;

[Ipomecc wm3ydeHHWss AUCIUIUIMHBI HAmpaBiieH Ha (OpMUPOBAHUE

JIIEMEHTOB clieayromux komnereHuud B coorBercTtBuM ¢ PI'OC BIIO mo

JaHHOMY HaAIIPaBJICHUIO.

B pesynbrare wu3ydyeHus JAHHOW JUCHUIUIMHBI Yy OOydYaromuxcs

bopMUPYIOTCS CIEAYIOIIME OOIICKYIbTYpHBIC, OO0IIEnpopecCUOHANIbBHbIC WU

npodecCHOHaNTbHBIE KOMIETEHITUH (3JIEMEHTHI KOMIIETEHITUN ).
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Kox u ¢popmysimpoBka

Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU

KOMIIETEeHI[MH

OK-5 CIIOCOOHOCTH | 3HaeT OCHOBHBIE OHATHS u METOIbI
UCIIOJI30BaTh COBPEMEHHBIE MaTeMaTUYeCKUX W  €CTECTBEHHOHAYYHBIX
METOABl M TEXHOJOTuu (B IUCIUIUIMH B 00beMe, HEeOOXOIUMOM IS
TOM YHCIIe npodeccCHoHALHON IS TEIILHOCTH;
nH(pOpPMaIIMOHHBIC) B | YMeer HCIOJIb30BATh MaTeMaTHYeCKHe u
npohecCHOHATBLHOM €CTECTBEHHOHAYYHbIE METOJbl [Jisi PEeHICHUs
JIeATCITLHOCTH poeCCHOHANIBHBIX MPOOJIeM;

Bnaneer HaBBIKAMHM HCIOJIL30BAHUS MaTEMaTHYCCKOTO
ammapaTta i peuieHus NpodhecCHOHaTbHBIX
3aja4.

OIIK-2 cnocoOHOCTBIO U | 3HAeT OCHOBHBIC  3aKOHbl  €CTECTBEHHOHAYYHBIX
TOTOBHOCTBIO HCIIOJIB30BaTh JHCIUATLINH B npoecCuOHATBLHOM
OCHOBHEIC 3aKOHBI JIeSITENLHOCTH, CIIOCOOBI MIPUMEHEHUS
€CTECTBEHHOHAYYHBIX MaTEMaTUYECKOT0 aHaJM3a U MOJICIIMPOBAHNUS,
JUMCIIUTUIMH B | YMmeer HCIOJIb30BAaTh OCHOBHBIE 3aKOHBI
npodeCcCHOHAIbHON €CTECTBEHHOHAYYHBIX JHCIUATINH,
JIeATCIIbHOCTH,  MPUMEHATH TEOPETHYCCKHUE u AKCIIEPUMEHTAIbHbIE
METOAbl  MaTEMaTHYECKOr'O JaHHEIC, METOIbl MATEMATHYECKOTO aHAIN3a,
aHamu3a W MOJCIHUpOBaHUs, | Biaageer HaBbIKaMU €CTCCTBCHHOHAYYHBIX IHCLUILIINH,
TCOPETHICCKOIrO u TEOPETUYECKUMHU M DKCIICPUMEHTAIbHBIMU
9KCIIEPUMECHTAIILHOTO 3HAHUSAMHU B npodeccuoHaIbHON
HCCIICJOBaHUA HOEATEIBbHOCTH,
[K-1 CIOCOOHOCTHIO | 3HAeT TEXHOJIOTHYECKUH TPOLIECC B COOTBETCTBUU C
OCYULIECTBIISITh perIaMeHTOM, TEXHUYECKHUE CpelcTBa A
TEXHOJIOTHYECKUHN MPOIEcC B U3MEPEHUs] OCHOBHBIX OHOTEXHOJOTUYECKUX
COOTBETCTBUH c IIPOLIECCOB, CBOMCTB ChIPbsl M NPOAYKIUH,;
periiaMeHToM u | YMmeer OCYIIECTBISATh TEXHOJOTUYECKHM TMPOIecC B
HCIOIb30BaTh TEXHUYECCKHUE COOTBETCTBUU C PETJIAMEHTOM M HCIIOJIb30BaTh
cpeacTtBa Uil U3MEPEHHS TEXHUYECKHE  CpEICTBAa I  HM3MEpEHUs
OCHOBHEBIX napameTpoB OCHOBHBIX TapaMeTPOB OHMOTEXHOJOTHYECKHX
OMOTEXHOJIOTHYECKUX MIPOLIECCOB,
IpoHeccCoBs, CBONCTB ChIpbs U | Bnangeet CIIOCOOHOCTBIO OCYLIECTBIIATh
NpoAyKINH TEXHOJOTHYECKHUI MPOLECC B COOTBETCTBUU C
pErjiaMeHToOM u HCIOJIb30BaHUEM
TEXHUYECKUX  CPEICTB  JUII  W3MEpPEHUs
OCHOBHBIX TapaMeTPOB OHMOTEXHOJOTHYECKHX
TIPOIIECCOB, CBOMCTB CHIPhS U MIPOJIYKIINH;
I1K-11 Bmagennem metogamMu | 3HaeT OCHOBHBIE TMOHATHUS U METOMbl MJIAHUPOBAHUSA
TJIAaHUPOBAHUS SKCTIIEPUMEHTa, O0pabOTKM W TMPE/CTaBICHUS
JKCIIEPUMEHTa, 00paboTKu U MOJIYYEHHBIX PE3YJIbTATOB,
MIPEACTABJICHUS TIOJYYCHHBIX | YMeer BJIAACTh METOJaMU TIJIAaHUPOBAHHMS
pe3ynbTaTOB IKCIIEPUMEHTa, 00pabOTKH M TPEICTaBICHUS
TTOJTYYEHHBIX PE3YJIHTATOB;

Brnaneer HaBBIKAMH HCIIOIb30BaHUS METOI0B
IUIAaHUPOBAHUS HKCIIEPUMEHTa, 00paboTKH H
MPEACTaBICHUS OJIYYEHHBIX PE3YJIbTATOB;

IK-12 TOTOBHOCTBIO | 3HAET OCHOBHBIE THOHSTHUSA Hu METOJIbI
UCIIOJIb30BaTh COBPEMEHHBIE WH()OPMALIMOHHOW  TEXHOJOTMH B  CBOEH
MH(pOpPMallMOHHbIE npodeccuoHanbHOM 00IaCTH, B TOM 4YHCIIE
TEXHOJIOTHH B cBoOCH 0a3bl JIaHHBIX, MMaKeThI MPUKJIIATHBIX
npodeccuoHanbHOM 00aCcTH, MIPOrpamm;
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B TOM YHCIIE 0a3bl JaHHbIX U VYmMmeer HCIIOJIB30BaTb COBPEMCHHBIC TCXHOJOIMHU B

MAKEThI IPUKIAJHBIX cBOeH mpodeccHoHaTbHONM O0JIACTH, B TOM

porpamMm gyucine 0a3bl AaHHBIX M MAaKeThl HMPUKIAIHBIX
porpamm;

Brnaneer HaBbIKAMH  HCIIOJIb30BAHUS  COBPEMEHHBIX

WH(POPMAIIMOHHBIX  TEXHOJIOTUH B CBOEH
npogeccuoHaabHOM 00JacTH, B TOM YHUCIE
0a3pl  JMaHHBIX W  TAKeThl  MPHUKIATHBIX
IPOrpamMM.

Jnst  gopMupoBaHUS  BBINICYKAa3aHHBIX  KOMIIETEHLMA B  paMKax
TUCHUIUTMHBL «MaTemMaTHKa» MPUMEHSIOTCS CIEIYIOIIMEe METOJbl aKTUBHOTO/
UHTEPAKTUBHOTO OOYyYeHHs: MpPOOJIEMHbIE JIEKIIMH, PEUTHHTOBas CHCTEMa
IIPaKTUYECKUX 3aHATHHI, DKCIIPECC-ONPOCHI, KPOCC-OMPOCHI, COCTABICHUE IJIaH-

KOHCIICKTOB JUCIUIIJINHEI.
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I. CTPYKTYPA W COJEP)KXAHHUE TEOPETUYECKOH YACTH
KYPCA
(36 yacoB, B TOM uncie B popMe aKTUBHOTO 00yueHust — 20 yacoB)

(MAO —cocTaBiieHHE TIAH-KOHCIEKTOB M CIUILIUHBI, MPOOJIeMHbIe JIEKIIMH)

1 cemecTp (18 vac)

MOAYJIb 1. Jluneiinas anredopa u aHajauruyeckasi reomerpusi (10
qyac)

Pa3znen 1. Matpunsl (4 yac)

Tema 1. Metroa Kpamepa. (2 gac)

Paccmampusaemvie eonpocer:  Matpunia. OIEMEHTBI, pa3MEpPHOCTh
Matpunbl. Onpenenurenu 2-ro u 3-ro nopsaka. Meron Kpamepa st cucremsl
2-X ¥ 3-X TMHEHHBIX anreOpanvyecKux ypaBHEHU.

Tema 2. Mertoa I'aycca. (2 yac)

Paccmampusaemvie 6onpocwi:  Pacmmpennas wmatpuna. CkalsipHOe
MPOU3BEACHUE BEKTOPOB. METOJ CIOXKEHHSI W BBIUMTAHUS JJISI PELICHUS
CUCTEMbl JTUHEUHBIX anreOpanyeckux ypaBHeHui. Merop ["aycca.

Pasnen 2. Bektopsl (4 1ac)

Tema 1. BekrTopsl. (2 yac)

Paccmampusaemvie 6onpocvr: OCHOBHBIE IOHATHSA 1Sl BEKTOPOB: BEKTOP;
JUIMHA BEKTOpa; FeOMETpUYecKas CyMMa BEKTOPOB; YMHOXKEHHE BEKTOpa Ha
YUCJI0; CKAJISIPHOE MPOU3BENEHUE BEKTOPOB. TeOopeMbl: pa3ioKeHUE BEKTOPA HA
COCTABIJISIIONIME; JUIMHA BEKTOpa; apudMeThyeckas CyMMa BEKTOPOB;
YMHOKEHUE BEKTOpa Ha YHUCIIO; CKAJISPHOE MPOU3BEINECHUE BEKTOPOB; BEKTOP,
MPOXOJAIINN Yepe3 2 TOUKHU.

Tema 2. IlpumeHeHust BeKTOPOB. (2 yac)

Paccmampusaemvie 6onpocvi: BextopHoe mnpousBeneHue. BeruucieHue
IUIOAAM  TPEYroJIbHUKA 4Ye€pe3  BEKTOPHOE  MPOU3BEACHHUE  BEKTOPOB.
CMemiaHHOe TPOU3BEJEHUE BEKTOPOB. BplumcieHwe oObeMa MHUpaAMUILI H

napajuicjicrnuicaa 4€pe3 CMCIUIAHHOC IMTPONU3BEACHNEC BEKTOPOB.
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Pa3nen 3. AHasmTHYecKasi reoMeTpus (2 yac)

Tema 1. IIpsimbie. (2 yac)

Paccmampusaemvie 6onpocwvi: YpaBHeHus npsiMbix. CBOMCTBa MPSMBIX.
3ajauu ¢ IpsIMbIMH.

MOAYJIb 2. BBenenne B MaTeMaTHYeCKHid aHa u3. (4 yac)

Paznen 1. ®ynknumn, npeaeiasl (2 yac)

Tema 1. @yHkuum, NOHATUSA NpPeaesoB (2 yac)

Paccmampueaemvie sonpocvi: @yHkuus onHOTO aprymenta. CrocoObl
3amaHus  (DYHKOWA: SIBHBIM, HESBHBIA, TApaMETPUUYECKUA, TaOIMYHBIN,
rpapuueckuid.  YucnoBas  mocnenoBarenbHOCTh.  llpenmen  yucioBoi
nocienoBatenbHocTU. [Ipenen dynkumm.

Pa3nen 2. Boiunciienue npeaesion (2 yac)

Tema 1. OcHOBHBIE€ MeTOAbI BLIYUCJIEHHS Mpe/IesoB. (2 yac)

Paccmampusaemvie 80NPOCYHIL: Haxoxnenue IIPELIEIOB
nocjeAoBaTebHOCTE ©W  (QYHKIMA C TNPUMEHEHHEM METOJOB: METOJ
MOACTAHOBKM, JCJICHUE YHUCIUTENs M 3HAMEHATENsl HAa CTENEHb X, METON
pPa3lOKEHUs, [ICJICHUE YUCIUTENsI W 3HAMEHATEeNsl Ha CONPSHKEHHOE K
3HAMEHATENM0 BbIpakeHue. Mcmonp3oBanue 1-ro u 2-ro 3aMedaTeNbHBIX
npeaenoB. Mcnonb30BaHue NOMOTHUTEIbHBIX IPEIEIIOB.

MOAYJIb 3. [AuddepenunanbHoe ucuMciaeHHe (YHKUMH OXHOM
nepemMeHHoi (4 yac)

Paznen 1. [IpouzBoanbie (2 yac)

Tema 1. [IpousBoansble. (2 yac)

Paccmampusaemvie eonpocwi: llpupaiienue apryMeHTa, IpUpalleHHE
byukiuu. [IporsBoaHas, €€ TeOMETPUIECKUN CMBICT. YpaBHEHUE KacaTeJIbHOM.
CpoiictBa mpousBoaHbIX. [Ipon3BogHbie 3nMeMeHTapHBIX (yHKIMA. [IpuMeps
BBIYUCJICHUS TPOU3BOJHBIX. BbIUMCIeHHME NPOU3BOAHBIX IO CBONCTBAM H
tabauie npou3BoaHbIX. duddepennuan aprymenta GyHkiuu, auddepeHiman
byakuuu. CpoiictBa nuddepennuana. IlpousBomnas oOpaTtHON GYHKIIUU.
[IpousBogHass mapamerpuueckoil  QyHkiuu. [lpou3BogHast  BIOXKEHHOM
¢bynkuuu. [IpousBoanas GpyHKUINHU, 3aJaHHON HESBHO.
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Paznen 2. [IpuMeHeHne NMPOU3BOIHBIX (2 yac)

Tema 1. IIpumeHeHHe NPOU3BOJHBIX. (2 Yac)

Paccmampusaemvie  6onpocwi:  IlpaBuno  Jlonuransa. MuHuMyM,
MaKCUMyM (PYHKITUH, IKCTPEMYM, TOUKU dKcTpeMyma GyHkmmn. Heobxogumoe
U JIOCTaTOYHOE yCIIOBHE JKcTpemyMma GyHKiuu. MccnemoBanue GyHKIUNA |
MOCTpOEHUE TpadUKOB.

2 cemectp (18 uac)

MOIYJIb 1. UaTerpaisi (10 yac)

Pa3nen 1. Heonmpenenennslii mHTEerpas. (6 gac)

Tema 1. IlonsiTHe HeompeaeJIeHHOI0 U HHTErpaJa. (2 yac)

Paccmampusaemvie  6onpocwvr:  TlepBooOpasnasi.  HeomnpeneneHHBIiM
unrerpai. CBOMCTBa HEOMNpPEJEICHHOTO UHTerpana. Tabiauia OCHOBHBIX
HEOIpEAETICHHBIX HHTETPaoB. [IpaBuiia HEMOCPEICTBEHHOTO NHTETPUPOBAHUS.

Tema 2. 3ameHa nepeMeHHBIX. (2 4ac)

Paccmampusaemvie 80ONPOCHI: 3ameHa MEPEMEHHBIX JUISt

HEOIPEICICHHOI0 MHTErpaa: MOJCTaHOBKAa BMeCTO X (GyHKuuu U(X), 3aMcHa
nepeMeHHbIX t = @(X).

Tema 3. MeTroabl HHTErpupoOBaHus. (2 4ac)

Paccmampusaemvie 6onpocvi: VIHTerpupoBaHue MPOCTEHIIUX ApoOeH.
HNHuTerpupoBaHue ¢ UCOJb30BAHUEM CBOMCTB nuddepeHimana.

Paznen 2. OnpeneseHHblii MHTErpaJ. (2 4ac)

Tema 1. OnpenesieHHbIH HHTErpaJl. (2 yac)

Paccmampueaemvie  6onpocwi:  OnpeneneHHblid WHTErpaj, OCHOBHBIE
cBorictBa. @opmyna Herorona-JleliOnuia. Beraucienue naterpaia mo 4acTsM u
3aMEHOU IIEPEMEHHOU. [Ipumenenue OIIPELIEIIEHHOTO VHTErpaia.
HecoOcTBeHHBIE HHTETPAITHI.

Pa3znen 3. JIBoitHOM uHTerpaJ (2 yac)

Tema 1. /IBoiiHoi nHTErpa. (2 yac)

Paccmampueaemvie éonpocor: CtanaaptHas o0xacts 1-ro tuna. IIpaBumo

BBIYUCJICHUS JIBOMHOTO WHTErpajia IO CTaHIapTHOM obsactu 1-ro Tumna.
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CranpapTtHas o6sacth 2-ro tuna. [IpaBuiio BHIYMCIIEHHS JBOWHOTO MHTETpalia
110 CTaHJIapTHOM 00yacTu 2-T0 TUNA.

MOAVYJIb 2. Ind¢pepennuaibabie ypaBHeHUs (2 yac)

Pasznen 1. udgdepenunanbHbie ypaBHeHus . (2 yac)

Tema 1. Inddepenuuaibubie ypaBHeHus. (2 yac)

Paccmampueaemvie sonpocvi: OcHoBHBIE onpeneneHusi. OObIKHOBEHHBIE
muddepeHManbHble  YpaBHEHUS C  PA3ACISAIONIUMUCS  MEPEMEHHBIMHU.
Jluneitnpie  nud@epeHnranbHble  YpaBHEHUS IEPBOTO  MOPSIKa, METOJ
bepnymm.

MOAYJIb 3. YncaoBbie 1 QyHKIHOHATbHBIE PsBI. (4 yac)

Paznen 1. YncaoBblie paabl. (2 yac)

Tema 1. CxoquMoCTh YMCJIOBBIX PAIOB. (2 4yac)

Paccmampusaemvie 6onpocer: UucioBble psibl, OCHOBHBIE CBOMCTBA.
Heobxoaumplii mpu3Hak cXoAUMOCTH. [locTaTouHbie MPU3HAKU CXOJUMOCTH.

Pasznes 2. ®yHKUMOHAJBbHBbIC PAABL. (2 Yac)

Tema 1. CxoqumocTh PyHKIIMOHAIBHBIX PAIOB. (2 4ac)

Paccmampusaemvie 6onpocwi: Teopema Jleitonuna. CTeneHHOW psi.
Pamnyc w wuHTEpBam CXOOMMOCTH CTEIIEHHOTO WHTEpBaia. PasnoxkeHue

AJIIEMEHTAPHBIX (PYHKITUI B CTENIEHHBIC PSIBI.

II. CTPYKTYPA Y COJAEP)KAHUE ITPAKTUYECKOMN YACTH
KYPCA

(36 yacoB, B ToM uncie B gopMe akTUBHOTO 00yuenusi — 20 yacoB)

1 cemectp (18 4ac)

3ansaTue 1. Metroa Kpamepa. (2 uac)

1. Beruucnenue onpeaenureneit 3-ro mopsiaka.

2. AHaJIM3 YCIIOBUM CYIIECTBOBAHMS U €AMHCTBEHHOCTH PELIEHUS CUCTEM
JMHENHBIX anreOpandecKux ypaBHEHUH.

3. Pemienue cuctembl JTUHEHHBIX anreOpanvyeckux YpaBHEHUUW METOJIOM
Kpamepa a1 cucreMsl 3-X JIMHEWHBIX alIreOpanyecKux ypaBHEHHI.
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3ansatue 2. Metoa I'aycca. (2 yac)

1. AHanu3 ycinoBui CyleCTBOBAaHUS U €IMHCTBEHHOCTH PEIICHUSI CUCTEM
JMHENHBIX anreOpandyeckux ypaBHEHUH.

2. Pemenne cucteMbl TUHEHHBIX anreOpanuecKux ypaBHEHUH METOOM
["aycca qis cuctemsl 3-X U 00J1€€ JIMHEWHBIX aNreOpanyecKux ypaBHEHHI.

3ansitue 3. BekTopsnl. (2 4ac)

1. CymMa BEKTOpPOB, YMHOKEHHE BEKTOPOB HA YHCIIO.

3. CkansipHOo€ TMPOU3BEACHUE BEKTOPOB, BEKTOPHOE MPOW3BEIICHUE
BEKTOPOB, CMEMIAHHOE TPOU3BEICHUE BEKTOPOB.

3. BblumcrneHue IUIOMIAAA TPEYTrOJIbHUKA C TIOMOIIBIO BEKTOPHOTO
IIPOU3BEICHUS.

4. Bpluucnenne o0ObEMOB NMUPAMUIbl U MHapajuIeNICNUIEa C MOMOIIbIO
CMEIIaHHOI'O POU3BEICHUS.

3anstue 4. [Ipamele. (2 yac)

1. YpaBHeHUs NpsIMBIX.

2. CBoiicTBa MPSIMBIX.

3. 3amauu ¢ IPSIMBIMH.

3ansaTue 5. OCHOBHBIE Mpe/ebl. (2 yac)

1. HaxoxnaeHue mpenesioB IOCICAOBATEIBHOCTEH MW (QYHKIHA ¢
MPUMEHECHUEM METOAA MOJACTAHOBKH;

2. Haxoxnenue mpeAcioB IOCAEIOBATEILHOCTEH W (QYHKIUH C
MIPUMEHECHUEM METOJA ACICHUS YUCIUTEI U 3HAMEHATENS HA CTENCHb X.

3ansTue 6. Konrpoabnas padora 1 no teme 1 «/Iuneiinasi anredpa u
aHaJUTHYeCcKasi reoMeTpus» (2 yac)

1. PemieHue cuctembl JIMHEHHBIX aJireOpandecKuX YpaBHEHUN METOJ0M
Kpamepa u ['aycca.

2. Beraucnenve iomnaan TpeyrojibHUKa Yepe3 BEKTOPHOE TPOU3BEICHHE
BEKTOPOB.

3. Bobruucinenme o00BeMOB THpaMHABl W TapalIeNICANENa dYepe3
CMEIIIaHHOE MPON3BEICHNE BEKTOPOB.

4. 3anmaya ¢ NpsSIMbIMH.
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5. Haxoxnaenue mnpenenoB mocieAoBaTeIbHOCTEH UM (QYHKIMH ¢
MPUMEHEHUEM JI€JICHUS YNCIUTENS U 3HAMEHATEIISI HA CTENEHb X.

6. Haxoxnaenwe mpenenoB MociaeAOBaTeNbHOCTEH U GYHKUUHA C
MPUMEHEHUEM METOJIa PA3I0KECHUSI.

3ansTue 7. YciaoxHeHHbIE npeaebl. (2 4ac)

1. HaxoxkneHue mpenenoB IMOCIEAOBATENbHOCTE W QYHKUUHA C
npuMeHeHueM 1-1o, 2-ro 3aMedaTeNbHbIX MPEIEIOB.

2. Haxoxpaenwe mpenenoB TMOCIEAOBATENbHOCTEH U (QYHKUUHA C
WCIIOJIb30BaHUEM JIOTIOJTHUTENBHBIX MPEEIOB.

3ansTue 8. [IpousBoansie. (2 yac)

1.Beruncnenue Mpou3BOJHBIX MO TaOJMIE U CBOMCTBAM IMPOU3BOJIHBIX.
Briuncnenue nporu3BOAHON BIOKEHHOW (QYyHKIIMH.

2. IIpumenenne npasuna Jlonuras.

3. Beruncienue npou3BoIHON HESIBHON (DYHKITHU.

4. BeruucieHue mpou3BOIHON MapaMeTpuueckoil GyHKINH.

5. Dkctpemymsbl pyHknuu. [Toctpoenue rpaduka GyHKIMH.

3ansaTue 9. Konrpoabnas padora 2 (2 yac)

1. HaxoxaeHue TmpeaenoB TMOCJIENOBAaTeIbHOCTEN U (QyHKUIUNA C
MpUMEHEHUEM |-T0, 2-T0 3aMedaTeNbHbIX MPEIEIIOB.

2. HaxoxneHwe TIpelenoB IOCIAEAOBATEIbHOCTEH W QYHKIUHA C
MCIIOJIb30BaHUEM JIONIOJTHUTENBHBIX MPEIEIOB.

3. [Ipumenenue npasuiia Jlonurans.

4. BeruucieHue mpou3BOIHON HESIBHOW (DYHKIIUU.

5. Beruncienue npou3BoIHON apaMeTpUuecKor QyHKITUH.

6. DxctpemyMmbl pyHkuuu. [loctpoenue rpaduka GyHKIMH,

2 cemectp (18 yac)
3ansaTue 1. HeonpeneneHHblii MHTErpaj ¢ MCMOJb30BAHUEM CBOICTB
audpdepennuana. (2 yac)
1. IlpeoGpazoBanue NOAUMHTETPAILHON (DYHKITUU.
2. IIpeoOpazoBanue auddepenimana.
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3. 3aMeHa epeMEeHHBbIX.

3ausTue 2. OnpeaeneHHblii HHTErpaJ. (2 yac)

1. Beruncienue onpeeneHHoro MHTerpaia mno onpeAesieHuio, Teopeme, ¢
HCIIOJIb30BaHUEM €T0 CBOMCTB, C HCIOJIb30BAHUEM 3aMEHBI IEPEMEHHBIX.

2. MHUccnmenoBanme  CXOOUMOCTH  HECOOCTBEHHOTO  HMHTETpajga C
OECKOHEYHBIM HUKHUM U BEPXHUM MPEIEIOM.

3ansatue 3. OObIkHOBeHHbIe au(pdepeHNNATbHbIE YPaBHEHHS C
pa3aeJAIUMKCH NepeMeHHbIMU. (2 yac)

1. IIpeo6pazoBanne muddepeHINaTFHOTO YpPaBHEHUS C MOMOIIBIO
dbopmyibl JlelOHUIIA 17151 TPOU3BOIHOM.

2. Haxoxpaenue obOmiero pemenus auddepeHnnanbHoro ypaBHEHUS C
Pa3CIIIONMMHUCS TIEPEMEHHBIMU.

3ansaTue 4. KourpoasHnas padora 1. (2 yac)

1. BbluucieHre HEONPEJAEICHHOT0 MHTETpajia C HCIOJIb30BAHUEM
MOJCTAaHOBKH.

2. Boruncienue onpeneieHHOTo HHTerpaa.

3. UccnemoBanmne cXoquMOCTH HECOOCTBEHHOTO MHTETpaa.

4. Haxoxnenue oOiero pemeHue AudPepeHIManbHOr0 ypaBHEHUS C
pa3aeNAIOIMMHUCS IEPEMEHHBIMH.

3anstue 5. JluneitHble au(¢pepeHHnATIbLHbIE YPABHEHUS TNEPBOIo
nopsaka, meroa bepuysuiu. (2 yac)

1. HaxoxaeHue oOIIero U 4aCTHOTO PEeLICHUs] JTUHEHHOTO0 OJHOPOIHOTO
ypaBHEHHUS |-ro nmopsiika.

2. Haxoxaenne o01iero pemeHus JMHEHHOTO HEOAHOPOIHOTO YpaBHEHUS
1-ro nopsiaka.

3ansitue 6. /[BoiiHON MHTErpaJ. (2 4yac)

1. Beluucnenuwe ABOWHOTO HMHTETpaja MO CTaHAApTHOM obOmactu 1-To
THIIA.

2. BplunciieHre IBOMHOTO HMHTETpaja IO CTaHAApTHOM obmactu 2-TO

THIIA.
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3. Brpluncnenue JBOMHOrO WUHTErpajga MO CTaHAAPTHOM oOJacTu
CMEIIAHHOIO THMA.

3ansiTue /. CX0AUMOCTH YHCJI0BOTO psifa. (2 yac)

1. [IpuMeHeHrne HEOOXOAMMOTO MPU3HAKA CXOIMMOCTH YHCIIOBOTO Psijia.

2. IlpumeHeHre JOCTaTOYHBIX MPU3HAKOB CXOJAMMOCTH YHUCIOBOTO PSa:
JHanambepa, Ko, uHTErpaisbHOro IMpu3HAKaA, 2-TO MpU3HAKA CpPaBHEHUS
CXOJUMOCTH YHCIIOBOTO pAJa.

3ansTue 8. O0JacTh CX0AUMOCTH CTENIEHHOTO psifa. (2 yac)

1. HaxoxaeHue napaMeTpoB CTETIEHHOTO psija.

2. HaxoxeHue pagnyca CXOAUMOCTH CTEIIEHHOTO Psa.

3. HaxoxneHue nHTepBaia CXOQUMOCTH CTETIEHHOTO psija.

4. HaxoxJieHre 00JacT CXOAUMOCTH CTEIIEHHOTO psijia.

3ansaTue 9. KourpoasHnas padora 2. (2 yac)

1. Haxoxnaenue 00mero pemieHue JIUHEHHOTO  HEOHOPOHOTO
i pepeHInanbHOT0 ypaBHEHHsI METOI0M bepHysuin.

2. Boruucienue TBOWHOTO HHTErpaa.

3. UccrnenoBanue cX0QuMOCTb YUCIIOBOTO Psifa.

4 HaxosxJieHre 00JIacT CXOJAUMOCTH CTEIEHHOTO psjia.
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I1l. YHEBHO-METOANYECKOE OBECIIEYHEHUE
CAMOCTOSATEJIBHOHN PABOTHI OBYUAIOIIIUXCS

ILi1an-rpa¢guk BHINOJHEHHS] CAMOCTOSITE/ILHON PadoThI 10

TUCHUILINHE
Ne Jara/cpoku Bun IIpumepHbIe ®opma
n/m | BHINOJHEHHUS CaMOCTOSITEIbHON | HOPMBI
KOHTPOJIsA
padoThI BpeMeHH Ha
BbBINOJIHEHHE
(uac)
1. | 2wuenend 1-ro IToaroroBka k 1 NunuBuayansHOE
cemecTpa WHNBUIYTEHOMY 3aganue 1
3aganuio 1
2. | 3 uenens 1-ro IToaroroBska k 1 NunusuayansHOE
cemecTpa WHIUBUAYAIBHOMY 3aJaHue 2
3a1aHuIO0 2
3. | 4 uenens 1-ro [TonroroBka k 2 KonTponbHas
cemecTpa KOHTPOJIbHOU pabora 1
pabore 1
4, | 5nenens 1-ro IToaroroBka k 1 NunuBuayansHoe
cemecTpa WHNBUIYTEHOMY 3aganue 1
3aJaHuI0 3
5. | 6 menmens 1-ro IToaroToBka k 1 NunuBuayansHOE
cemecTpa WHIUBUAYAIbLHOMY 3agadue 4
3amaHuro 4
6. | 7Henens 1-ro [ToxgroroBka k 1 NunuBuayansHoe
cemecTpa WHINBUIYATEHOMY 3agaHue 5
3aJaHMIo 5
7. | 8 Hegens 1-ro [TonroroBka k 2 KonTponbHas
cemecTpa KOHTPOJIbHON pabota 2
pabore 2
8. | 19 muenens 1-ro | Iloaroroska k 27 DK3aMeH
cemecTpa IK3aMEHY
9. | 1wuenens 2-to IToaroroska k 1 NunuBuayansHOE
cemecTpa WHINBUIYATEHOMY 3aganue 6
3aJaHUIO 6
10. | 2 Henmens 2-10 ITonroroska k 0,5 NunuBuayanbHOE
cemecTpa WHIUBUIYAIEHOMY 3amaHue 7
3aaHuo [
11. | 3 Henens 2-1o ITonroroska k 0.5 NunuBuayansHOe
cemecTpa WHIUBUAYATEHOMY 3amaHue 8
3aJ1aHuIo 8
12. | 4 vepens 2-ro ITonroroBka k 2 KoHnTponbHas
ceMmecTpa KOHTPOJILHOU pabora 3
pabote 3
13. | 5 Henens 2-to IToaroroska x 1 WunuBuayanpHOE
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cemecTpa WHIUBHUIYATBHOMY 3aganue 9
3amanuio 9
14. | 6 wenena 2-ro IToaroroBka k 1 NunuBuyabHOE
cemecTpa WHUBUIYATEHOMY 3aganue 10
3amanuio 10
15. | 7 venens 2-ro [TonroroBka k 0,5 NunuBuayansHoe
cemecTpa WHIUBHIYATBHOMY 3aganue 11
3aganuio 11
16. | 8 wenena 2-ro ITonroroBka k 0.5 NunuBuyaibHOE
cemecTpa WHIUBUIYATEHOMY 3aganue 12
3amanuo 12
17. | 8 Hepens 2-ro [TonroroBka k 2 KoHnTponbHas
ceMecTpa KOHTPOJIbHOU pabora 4
pabore 4
18. | 19 wenens 2-ro | Iloaroroska kK 27 DK3aMeH
cemecTpa 9K3aMEHY

XapakTepucTuka  3aJaHU  JJIA  CAMOCTOATENLHOW  padoThI
o0y4yaroumuxcs 1 MeTOAUYECKHEe PEKOMEHAAIUH 110 UX BbINOJIHEHHIO.

CamocTosiTenbHas paboTa CTyI€HTOB COCTOMUT U3 JIBYX YaCTEH:
1) camocrosiTenbHas paboTa CTYAEHTOB HPH MOJATOTOBKE K MPAKTUYECKUM
3aHSITHSIM;
2) camocTosiTeNnbHasa padoTa CTyIE€HTOB IPU NOJATOTOBKE K SK3aMEHY/3a4eTy,

CamocrosiTenbHas paboTa CTYACHTOB MPHU MOJITOTOBKE K MPAKTUYECKUM
3aHATHSM COCTOMT B TINATEJBHOM W BHUMATEIbHOM M3YyYEHHUH JIEKIIH,
MaTepHaoB MPOILIEAIIEr0 MPAaKTUYECKOr0 ayAUTOPHOTO (KJIACCHOI0) 3aHSTHS,
pElIEHUH JOMAIHUX MPaKTUYECKUX 3aJaHHUid, TOJArOTOBKE K TEOPHH
CIIEYIOIIEro MpakTU4YecKoro 3aHsATHs. [ camocTosTenbHON  paboThl
CTYJEHTOB MpH MOATOTOBKE K MPAKTHUECKUM 3aHATHUSM B JaHHOW paboueid
[IporpamMme NPUBOJIATCA JOMAIIHKUE 3aJaHUs.

3amaHust JUIsl CaMOCTOSITENIBHOM paOOThl 00YyYaroIMXCsl TMPEACTaBISAIOT
co0Ol 3amaHusi, aHAJIOTMYHbIE 3aJaHUAM, Pa300paHHBIM Ha MPAKTUYECKUX
3AHATHUSAX.

CamocrosiTenbHas paboTa CTyI€HTOB MPU MOATOTOBKE K AK3aMEHY/3a4eTy
COCTOUT B YIiyOJEHHOM H3YyYE€HUU TEOPETHUYECKOTO Marepuaia, NOBTOPEHUU
IIPaKTUYECKOr0 MaTrepuayia ceMectpa (Kypca), pacCMOTPEHHH B JIMTEPATYpE

PCKOMCHIAOBAHHLIX Ha JICKIHAX TCM. I[J'IS[ CaMOCTOSITEIILHOM pa6OTBI CTYACHTOB
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P TIOJITOTOBKE K 3K3aMEHY/3a4eTy B IaHHOW paboueil mporpamme NpuBOAUTCS

CIIMCOK BOIIPOCOB K SK3aMEHY/3a4eTy.

IV. KOHTPO.Ib JJOCTUKEHUS IIEJIEH KYPCA

KourtpoJaupyemsbie
pa3aenbl / TeMbl
AUCHMIIMHBI

Koawl 1 3Tansl
¢opmupoBanusn
KOMIIeTeHIIU I

OueHoYHbIE CPEACTBA -

HauMMCHOBaHHE

TeKyIui
KOHTPOJIb

MPOMEKYTOYHAA
aTTrecTranus

Jlunetinas anre6pa

OK-5,
OIK-2,
TK-1, TIK-11,
TK-12

3HATh: OCHOBHBIC
TIOHATHS U METOJIBI
JTMHEHHOH anreOpsl,
HEOOXOAMMEIE IS
MIPUMEHEHUS B
KOHKPETHOU
MpeIMETHON 00NacTH;
YMeTh: IPUMEHSTh
METO/IBI
AHAIUTUYECKOHN
TEOMETPHUH JIJIS
pELICHHS THITOBBIX
poheCCUOHATBHBIX
3a]1a4, OCYIIECTBIISTh
KOHKPETHBIE PacueThl
Y TIOCTPOCHHUS B
paMKax BBITIOTHEHHS
ayJIMTOPHBIX U
JOMAIITHUX 3aJaHHi;
MOHUMATH:
OCHOBHBIE€ METOJIBI
peleHus 3aaa4y
JMHEHHOH anreOphl.

KoutponbHas

pabota Ne
NA3 Ne 1

1,

Bekrophas anrebpa

OK-5,
OIIK-2,
TK-1, TTK-11,
TK-12

3HATh: OCHOBHBIC
TOHATHS U METOJIbI
BEKTOPHOM anreOpel,
HEOOXOAUMBIE IS
MPUMEHEHUS B
KOHKPETHOU
MPEeIMETHON 00J1acTH;
YMeTh: IPUMEHSTh
METO/TBI
AHAIUTUYECKOHN
TCOMETPHUH JIJISt
PEIICHUS THITOBBIX
po(heCCHOHATBHBIX
3aj1a4, OCYIIECTBIISTh
KOHKPETHBIE PacueThl
Y TIOCTPOCHUSI B
paMKax BBIIOJHCHHS
ayJIMTOPHBIX U
JIOMAITHUX 3a[aHH;
NMOHUMATD:
OCHOBHBI€ METOJIbI

KonTponsnas

pabora Ne
N3 Ne 2

1,

24




pelieHus 3a1a4
BEKTOPHO anreOphl.

Amnanutnyeckas
TeOMEeTpHsI Ha
IUIOCKOCTH U B
IIPOCTPAHCTBE

OK-5,
OIIK-2,
IK-1, [IK-11,
[1K-12

3HATh: OCHOBHBIC
IIOHATHUS Y METOIBI
aHaAJTUTUYECKOM
TeOMETPHUH Ha
IUIOCKOCTH U B
MPOCTPAHCTBE,
HEOOXOAUMBIE JIJIS
MPUMEHEHUS B
KOHKPETHOU
MIPEIMETHOMN 00IacTH;
yYMeTb: IPUMEHSITh
METOBI
AHATUTUYECKOM
T€OMETPUH IS
pelIeHUs] TUTTOBBIX
po(heCCUOHATBHBIX
3a/1a4, OCYIIECTBIIATh
KOHKPETHBIE paCcyEThl
Y TIOCTPOCHUS B
paMKax BBIIOJHEHUS
ayIUTOPHBIX U
JOMAIITHUX 3aJaHMi;
NOHUMATh:
OCHOBHBIC MOIXOIBI K
pELICHUIO 3a1a4
T€OMETPHUH Ha
TUIOCKOCTH U B
MPOCTPAHCTBE.

KoutponbHas
pabota Ne 2,
N3 Ne 3

Bgenenue B
MaTeMaTH4YeCKHui
aHaJIn3.

OK-5,
OIIK-2,
I1K-1, [IK-11,
I1K-12

3HATh: OCHOBHEIC
TIOHSITHSI TEOPHH
(yHKIHN U TeOpUn
TpeJIeNioB,
HEOOXOAUMBIE IS
NPUMEHEHUS B
KOHKPETHOM
MPEeIMETHON 00J1acTH;
YMeTh: IPUMEHSITh
METOJIbI
MaTeMaTHYEeCKOTO
aHanmm3a JUIs penieHus
THITOBBIX
npodeccnoHaIbHBIX
3aj1a4, OCYILECTBIISTh
KOHKPETHBIE pacyeThl
Y TIOCTPOEHHUS B
paMKax BBITIOJTHEHHSI
ayJUTOPHBIX U
JIOMAIIHUX 33/1aHuil;
MOHNUMATD:
OCHOBHEIE TTpaBUIIa
HaXOXXACHUS
npenenoB GyHKUUH.

KontponsHas
pabora Ne 2,
A3 Ne 4

HuddepennmansHoe
WCYHCIICHUE
(hyHKIMY OHOM
MepeMEHHOMN

OK-5,
OIIK-2,
I1K-1, [IK-11,
IK-12

3HATh: TIOHATUSA
MPOU3BOJHOMN U
nmuddepeHnrana
dynkimy,
MaTeMaTHYECKUN U

KonTponsras
pabora Ne 2,
A3 Ne 5
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(U3UYECKUN CMBICIT
MPOU3BOJHOM,
METOIBI
HCCIICIOBaHUS
GbyHKIHN 1
MTOCTPOCHHUS
rpaduKoB IS
MIPUMCHEHUS B
KOHKPETHOM
MPEeIMETHON 00I1acTH;
YMeTh: peliaTh
3a7a4M, OCHOBaHHbBIE
Ha IMOHSITUH
MPOU3BOIHOM, IS
peIIeHUs TUTIOBBIX
PO eCCHOHATTLHBIX
3a/1a4; TPOBOJIUTH
KOHKPETHBIE pacyeThl
B paMKax
BBITIOJTHEHHUSI
ayIUTOPHBIX U
JOMAITHHUX 3aJaHUI;
NMOHUMATh:
OCHOBHBIC METO/IbI
HCCIICIOBAHUS
GbyHKIHH,
HEOOXOIUMBIE JUIS
HCCIICIOBAHUS
MaTeMaTHYeCKUX
Mojenei
TEXHHYECCKUX CUCTEM.

IIpomeskyTouHas

aTrrecranuAa

OK-5,
OIIK-2,
IK-1, I1K-11,
[K-12

3HATh: OCHOBHBIE
HOHSITHS 1
HHCTPYMEHTBI
MaTeMaTHYECKOTO
aHaJIM3a;

yMeThb: pemiath
THIIOBBIE
MaTeMaTHYECKHE
3a/1a49H,
HCIIONIb3yEeMBIE TTPH
NPUHSITHH
YIPaBIEHYECKUX
peuieHui;
MCIIOIb30BaTh
MaTeMaTHYCCKUN
SI3BIK U
MaTeMaTHYECKYIO
CHUMBOJIHKY TPH
MOCTPOCHUHU
OpraHu3aIMOHHO-
yIIpaBIIEHYECKUX
MoJeJIei;
00pabaThiBaTh
OMIIUPUYECKHE
9KCTIEPUMEHTAIIbHBIC
JTAaHHBIC;
MOHUMATh:
MaTeMaTHYCCKUe

9K3AMEH
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MCTOABI PCHICHU A
THITIOBBIX
OpraHnU3alfuOHHO-
YHOpaBJICHYCCKUX
3a1a4.

HuTterpanbHoe
HCYUCIICHHE
(hyHKIIUY OTHOM
epeMeHHON

OK-5,
OIIK-2,
IK-1, [IK-11,
[1K-12

3HATb: [TOHATHSI
HEONPEICTICHHOTO U
OMPEICTICHHOTO
WHTETpajia ¥ METOIBI
HMX HaXOXKIEHMS JJIs
MPUMEHEHUS B
KOHKPETHOM
MIPEIMETHOH 00IacTH;
YMeTh: IPUMCHSTh
METOBI
MHTETPATEHOTO
HCUUCTICHUS IS
pCHICHI/ISI THUITOBBIX
npodheccHoHaTbHBIX
3a1a49; OCYIIECTBIATh
KOHKPETHBIC PacUeThI
Y TIOCTPOCHUS B
paMKax BEITIONTHEHUS
ayoUTOPHBIX U
JOMAIIIHUX 3aJIaHU;
NOHUMATh:
OCHOBHBIE ITOIXObI K
HaXOXXJICHUIO
HWHTETPaJIOB.

KoutponbHas
pabora Ne 3,
N3 Ne 6

Huddepenunansaeie
YPaBHEHHUSA.

OK-5,
OIIK-2,
IK-1, I1K-11,
I1K-12

3HATh: TOHATHS
OOBIKHOBEHHBIX
nuddepeHInaIbHBIX
ypasHenuit (OY)
JUTS. IPUMECHEHUS B
KOHKPETHOU
MPEAMETHOM;

YMeTb: IPUMEHSITh
METO/IBI PENICHHUS
OY nns pemieHus
THUIOBBIX
po(heCCHOHATBHBIX
3aj1a4; OCYIIECTBIISATh
KOHKPETHBIE PacyeThl
W MIOCTPOCHMUS B
paMKax BBITIOJTHEHHSI
ayJTUTOPHBIX U
JIOMAIITHUX 33/1aHuil;
MOHUMATh:
TIPUHIHITBT
MO/JICJTUPOBAHHUS
OOBIKHOBEHHBIMU
nuddepeHInaTbHBIMU
YPaBHCHUSIMHU
peMETHON 00JacTH.

KonTponsHas
pabora Ne 3,
NA3 Ne 7

DyHKIUU
HECKOJIBKUX
[IEPEMEHHBIX

OK-5,
OIIK-2,
I1K-1, [IK-11,
IK-12

3HATb: ITOHATHUA
YaCTHBIX
MMPOU3BOAHBIX,
IIPOU3BOAHBIX IT1O
HaIllpaBJICHUIO U

KonTponsras
pabora Ne 3,
U3 Ne 8
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METOJIbI
nccnenopanng OHII
JUISl IPUMEHEHMS B
KOHKPETHOU
MPEIMETHOM;

YMeTb: IPUMEHSITh
METO/IbI
uccienoanus OHII
JUISL peIIeHust
THUIOBBIX
po(heCCUOHATBHBIX
3a/1a4; OCYLIECTBISATh
KOHKPETHBIE paCyEThl
Y TIOCTPOCHUS B
paMKax BBIIOJHEHUS
ayIUTOPHBIX U
JIOMAIITHUX 33JIaHU;
TMOHUMATD:
OCHOBHBIE
ompenencHus U
HCIIOJIb30BAaTh UX IIPU
W3yYEHUU
TEXHUYECKUX
IOUCLUILIVH.

10.

Kpatusie u
KpUBOJIUHEIHBIE
MHTErPaJIbI

OK-5,
OIIK-2,
I1K-1, [IK-11,
[K-12

3HATH: IOHATUSA
JIBOMHBIX, TPOMUHBIX,
KPUBOJIMHEUHBIX
WMHTETpaIoB s
MIPUMEHEHUS B
KOHKPETHOM
MPEAMETHOM;

YMeTh: IPUMEHSTh
KpaTHBIE U
KPUBOJIMHENHBIE
WHTETpaJIbl IS
peuIeHUs! TUIIOBBIX
pohecCHOHATBHBIX
3a]1a4; OCYIIECTBIATh
KOHKPETHBIE pacUEThl
U IIOCTPOEHUS B
pamMKax BBITIOTHEHHS
ayIUTOPHBIX U
JIOMAIIHUX 33JIaHUK;
MOHUMATD: TIPUHITUTT
HaXOXXJICHUS KPaTHBIX
MHTETPAJIOB.

KontponsHas
pabota Ne 4,
A3 Ne 9

11.

Yucnossle U
(hyHKIIMOHATBHBIE

PSIBL.

OK-5,
OIIK-2,
TK-1, TIK-11,
[K-12

3HaThb: OCHOBHBIC
TIOHSTHSI YMCIIOBBIX U
(YHKIIMOHALHBIX
PAIOB IS
MPUMEHEHUS B
KOHKPETHOM
peAMETHOH 001acTH;
YMeTb: IPUMEHSTh
METOJIBI
UCCIIEIOBAHUS
YHCIIOBBIX PSIOB JUIS
peLIeHNs THIIOBBIX

KontponsHas
pabota Ne 4,
N3 Ne 10
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po(heCCHOHABHBIX
3a/1a4; OCYIIECTBIISTh
KOHKPETHBIC PacUeThI
Y TIOCTPOCHUS B
paMKax BBITIOJTHEHUS
ayIUTOPHBIX U
JOMAaIIHUX 3aJaHui;
TMIOHUMATbD:
TIPUHITATIBI
MOIICTTUPOBAHUS
YHCIIOBEIMU U
(YHKIIMOHATbHBIMH
pAaMu IpeIMeTHON
o0IracTH.

12.

Teopus
BEpPOATHOCTEU

OK-5,
OIIK-2,
IK-1, [TIK-11,
[K-12

3HATBH: OCHOBHBIC
MOHATHUS TEOPUU
BEPOSATHOCTEN 114
MPUMEHEHUS B
KOHKPETHOU
NPEAMETHOM;

yMeTb: IPUMEHATh
MaTeMaTH4ECKUI
anmapar Teopuu
BEPOSATHOCTEN 114
pEeIIeHNs] TUITOBBIX
npoheccHoHaTbHBIX
3a]1a4; OCYIIECTBIAT
KOHKPETHBIE PacUEeThI
Y IOCTPOCHUS B
paMKax BBIIOJHEHUS
ayIUTOPHBIX U
JIOMAIIIHUX 3aJIaHU;
TMOHUMATbD:
MIPUHITATIBI
MOJIETUPOBAHUS
00BEeKTaMH TEOPUHU
BEPOSITHOCTEN

MPEeIMETHON 00JIACTH.

KontponsHnas
pabora Ne 4,
NA3 Ne 11

13.

DJIEMEHTEI
MaTeMaTHYeCcKOi
CTATUCTUKH.

OK-5,
OIIK-2,
IK-1, I1K-11,
[K-12

3HATh: OCHOBHEIE
MIOHSITHUS 3JIEMEHTOB
MaTeMaTU4eCcKou
CTaTUCTHUKU JJIS
MIPUMEHEHUS B
KOHKpPETHOU
MPEIMETHOM;

YMETb: OCHOBHBIE
METO/IbI
MaTeMaTUYECKOU
CTaTUCTUKH TSI
peLIeHUs] TUITOBBIX
po(heCCHOHATBHBIX
3aj71a4; OCYIIECTBIIATh
KOHKPETHBIE pacyeThl
Y TIOCTPOCHUS B
paMKax BEITIOJTHEHUS
ayIUTOPHBIX U
JIOMAIIHUX 33JIaHUH;

KontpomnsHas
pabota Ne 4,
N3 Ne 12
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MMOHUMATh: TIPUHITUTIBI
MOJICTUPOBAHHMS
00BbEeKTaMu
MaTeMaTHYECKOH
CTaTHCTHKH

MPeAMETHON 001acTH.

IIpomesxyTouHas
arrecTanus

OK-5,
OIIK-2,
I1K-1, [IK-11,
[1K-12

3HaTh: OCHOBHbIC
TIOHATHS U
WHCTPYMEHTHI
MaTeMaTHYECKOTO
aHaIn3a;

YMETh: pemiaTh
THITOBEIE
MaTeMaTH4YeCcKue
3a1ayu,
WCTIONB3yEeMBIE TIPU
MPUHATUU
YIIPaBICHUECKUX
peuieHui;
HCITOJIB30BaTh
MaTeMaTUYeCKUMN
SI3BIK 1
MaTEeMaTHYECKYTO
CHMBOJIMKY IIpH
MIOCTPOEHUU
OpTraHu3aIOHHO-
YHIpaBIeHIECKAX
MoJeIICi;
00pabaTsIBaTh
SMIUPUIECKIE U
SKCIICPUMCHTAJILHBIC
JIAHHbIE;

— ITOHUMATh!
MaTeMaTHYeCKue
METO/Ibl PCIICHUA
THITOBBIX
OpraHu3aIoHHO-
YIIPaBICHUYECKUX
3a/aad.

9K3AMEH

V. CIIMCOK YYEBHOU JIUTEPATYPbHI U UH®OPMAIIMOHHO-

METOANYECKOE OBECIIEHEHUE JUCIHUIIVIMHbI

OcHoBHas JuTEpaTypa

1. byrpos f.C., Hukonbckuii C.M., Briciias maTemaTuka: yueOHUK IS

AKaJCMHNYCCKOI'O 6aKanaBpHaTa Mo CCTCCTBCHHOHAYYHBIM HAIIPABJICHUAM U

CHENUATBHOCTSM: [B 3 T.] T. 2. DJI€MEHTbHI TUHEHHOU aJIreOphl U aHATUTHYECKON
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r€OMETPHUH, Mockaa, Opaiir, 2017,. — 281 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:841107 &theme=FEFU

2. UBanoB b.H. /luckpeTHas maTreMartwka. AJTOPUTMBI U MPOTPAMMBI.
Pacmmpennsiii kype // YuebHoe nocodue. ['pud Munucrepcta 06pa3oBaHus U

Hayku Poccuiickoit ®enepaumun. — M: Mssectus, 2011. — 512 c.

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

3. OpmoB  A.M. Opranu3alliOHHO-3KOHOMHYECKOE MOJEITUPOBAHUE:
TEOpHs MIPUHATHS pelieHui: yueOHuK 11 By30B / M.: KaoPyc , 2011. - 568 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:298345&theme=FEFU

4. [IBopsukuna E.K., AnrebGpa: MaTpuipl U ONPEIEIUTENH, CHCTEMbI

JUHEWHBIX ypaBHEHMM, BEKTOpPHBIE IPOCTPAHCTBA, JIMHEHHBIC OIEPATOPHI:
y4€OHO-METOIUYECKOE rmocobue, XabapoBckK, THX0OKEeaHCKUH

roCy1apCTBEHHBIN YHUBEPCHUTET, 2017. — 87 C.

http://lib.dvfu.ru:8080/lib/item?id=chamo:847233&theme=FEFU

5. Kpuukos JI.B., Beiciias Marematnka B BOIPOCax U OTBETax: yueOHOe
rocodue, Mockaa, [Ipocrmexr, 2017. — 176 C.

http://lib.dvfu.ru:8080/lib/item?id=chamo0:828118&theme=FEFU

6. HouxoB A.U. Teopust mpuHSITHS pEUICHU U ypaBIeHUE PUCKaMH B
(hbHUHAHCOBOM M HAJIOTOBOM cdepax [DIeKTpoHHBIN pecypc]: yueOHoe mocodue /
A. N. HoBukos, T. 1. Conoakas. M: JlamxkoB u K°, 2015. — 284 c.

http://www.iprbookshop.ru/14100. — 3bC «IPRbooks»

/. COOpHUK WHAMBUIYATbHBIX 3aJaHUN 1O BBICHIEH MaTeMaTUKe
ydyeOHOe MocoOue JUisl MHKEHEPHO-TEXHUYECKUX CHEeMaIbHOCTEN BY30B. B 3 4.
;4. 1 /[A. II. Pa6ymko, B. B. bapxartos, B. B. Jlepxasert u ap.] ; moa oo11. pe.
A. I1. Psa6ymko.: Munck, Axkanemkuura, 2013r., 270 ctp.

http://e.lanbook.com/books/element.php?pll_id=65408

8. COOpHMK WHIUBHAYAJIbHBIX 3aJaHUM TIO BBICIICH MaTEMaTUKE :
yuebHoe Tocobue il HH)KEHEPHO-TEXHUYECKUX CTeIHMaTbHOCTEH By30B. B 3 d.
4. 2/ [A. II. PsOymiko, B. B. bapxaros, B. B. [lepxxasen u np.] ; moa o0, per.
A. I1. Psa6ymko.: Munck, Axkanemknura, 2013 ., 352 ctp.

http://e.lanbook.com/books/element.php?pll_id=65409
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http://lib.dvfu.ru:8080/lib/item?id=chamo:841107&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:418440&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:298345&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:847233&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:828118&theme=FEFU
http://www.iprbookshop.ru/14100
http://e.lanbook.com/books/element.php?pl1_id=65408
http://e.lanbook.com/books/element.php?pl1_id=65409

9. COopHMK WHIWBUAYaJIbHBIX 3aJaHUA TO BBICIICH MaTeMaTUKE :
ydaeOHOe mocoOue sl MHKEHEPHO-TEXHUYECKUX CTEeIMATBbHOCTEN BY30B, B 3 d.
;4. 3/ [A. II. Pa6ymiko, B. B. bapxatos, B. B. Jlepxagert u ap.] ; moa oo11. pe.
A. I1. PsaOymiko.: Munck, Axkagemkuura, 2013 r., 288 ctp.

http://e.lanbook.com/books/element.php?pll_id=65410

10. COOpHUK WHIMBUAYAIBHBIX 3aJaHUM 10 BBICIICH MaTeMaTHKe :
ydeOHOe TIOCOOHE I TEXHUYECKUX CTEIUaTbHOCTEH BY30B. B 4 4. : 4. 4 / [A.
I1. Ps6ymxo, B. B. bapxaros, B. B. Jlepxasen u ap.] ; mox o6mi. pea. A. II.
PsaOymko.:  Mwunck,  Bemmeimas  mxoma, 2010 1., 336  c1p.

http://e.lanbook.com/books/element.php?pll id=65411

JlonoJiHUTe IbHAS JINTEPaTypa
1. I'mypman B.E. PykoBojcTBO K pelieHHIO 3a7ad 10 TEOPHUH
BEPOSATHOCTEN M MaTeMaThueckoil ctatuctuke.— M.: FOpaiit, 2013 1., 404 ctp.
http://www.biblio-online.ru/thematic/?10&id=urait.content.12 A6 BE84-
CE64-4474-A708-02D4FE6D4E33&type=c_pub

2. ®ponos C.B., llloctak P.f. Kypc Beicmieit matematuku 1. 1, 2. M.

Bricmias mkoma, 2013.

http://lib.dvfu.ru:8080/lib/item?id=cham0:324397 &theme=FEFU

3. IumaueB B.C. Bricmias matematuka. — Cankt-IletepOypr, «Jlanby,
2006. — 479 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:237535&theme=FEFU

4. Peapxun H.IL. [luckpernas martematuka. — M.: ®@usmatnur, 2009. —

264 c. [DOnexktponHas OuOnMOTEUHAs cUCTeMa wu3AaTeNbeTBa «JlaHby|:

URL.: http://e.lanbook.com/books/element.php?pll 1d=2293

5. Jlapuue O.M. Teopusi U METOIAbI NPUHATUS PEIICHHUM, a Takke
Xponuka coOwsiTuii B BonmeOHbIX cTpaHax: ydeOHUK it cTya. By3oB / O. H.
Jlapuues. - 3-¢ u3., nepepad. u goim. - M.: Jloroc, 2008. - 391 c.: un

http://lib.dvfu.ru:8080/lib/item?id=chamo:351814&theme=FEFU

6. FOkaea B.C. Ilpunstue ymnpaBJICHUECKUX pEUICHUN [DIEKTPOHHBIN
pecypc]: yueonux/ FOkaea B.C., 3ybapesa E.B., UyBukoa B.B.— DnekTpoH.
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http://e.lanbook.com/books/element.php?pl1_id=65410
http://e.lanbook.com/books/element.php?pl1_id=65411
http://www.biblio-online.ru/thematic/?10&id=urait.content.12A6BE84-CE64-4474-A708-02D4FE6D4E33&type=c_pub
http://www.biblio-online.ru/thematic/?10&id=urait.content.12A6BE84-CE64-4474-A708-02D4FE6D4E33&type=c_pub
http://lib.dvfu.ru:8080/lib/item?id=chamo:324397&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:237535&theme=FEFU
http://e.lanbook.com/books/element.php?pl1_id=2293
http://lib.dvfu.ru:8080/lib/item?id=chamo:351814&theme=FEFU

TekcToBble nmaHHbie.— M.: JlamkoB u K, 2012.— 324 c.— Pexum noctyna:

http://www.iprbookshop.ru/14084. — DBC «IPRbooks»

7. AutoHoB, B.M. DneMeHTapHas MaTeMmaThka i TEPBOKYpPCHUKA
[DnexTponnsbii pecypc JAB®DY] : yueOnoe mocodue / B.U. Antonos, @.H.
KomeneBnu. — Dnektpon. man. — CIIO. : Jlams, 2013. — 102 ¢. — Pexum
nocryma: http://e.lanbook.com/books/element.php?pll_id=5701...

8. I'mypman B.E. Teopus BeposiTHOCTEN U MaTeMaTU4YeCcKasi CTATUCTHKA.
— M.: FOpaiit, 2013 r., 479 ctp.

http://www.biblio-online.ru/thematic/?8&id=urait.content. CC12815A-
568B-4A42-8FE2-BC6F4D82ACB4&type=c_pub

Ilepeyens pecypcoB HHPOPMALUOHHO-TEICKOMMYHUKALMOHHOM CeTH
HNurepuer

«JTauwy» http://e.lanbook.com/

«tOpaiim» http://www.biblio-online.ru/

http://msun.ru/ — Cailitel noapasaedennii — Hay4yHO-TeXHUYECKUI

nHpopMannoHunlii neuTp (HTUILL)

http://old.msun.ru/div/subdiv/ntic/index.asp — IlapTHepsr

VI. METOJIJMMECKHUE YKA3AHHUSI IO OCBOEHUIO
JUCHMIIAHBI

Jnst  gopMupoBaHUS  BBINICYKAa3aHHBIX  KOMIIETEHIIMA B paMKax
JTUCHUIUIMHBL «MaTeMaThka» TPUMEHSIOTCS CIASAYIOIUe METOAbl aKTUBHOIO/
WHTEPAKTUBHOTO OOydYeHHs: MpOOJEeMHBIC JIEKIIUUA, PEUTUHTOBasi CHCTEMa
MPAKTUYECKUX 3aHATHM, DKCIPECC-OMPOCHI, KPOCC-OMPOCHI, COCTABICHHUE IIJIaH-

KOHCIICKTOB JUCITUIIIINHEI.

quﬁﬂo-MeTonnqecmae YKa3zaHud K OCBOCHHUIO JICKIITMOHHOI'0O MaTepHuaJjia
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Metonsl  aktuBHOrO O0OyueHuss (MAQO) B OCBOGHHUH CTyACHTAMH
JICKIIMOHHOTO MaTepHalia 3aKII0YaloTCsS B MPOBEICHUN MPOOJIEMHBIX JCKIIUH, a

TAKKC B COCTABJICHUU CTYACHTAMHU IINIAH-KOHCIICKTOB JUCHUIIJINHBI.

Y4eOHO-MeTOAMYECKHE  YKa3aHMA K  PEWTHHIOBOM  cHCTeMe

NMPAKTHICCKUX 3aHATHH

PeliTuHroBass cucreMa NPAKTUYECKUX 3aHATHHA COCTOMT B y4deTe 2-X
IIOKa3aTelIeH:

1) pe3yabTaThl KOHTPOJIBHBIX PA0OT;

2) pe3yabTaThl KpOCC-0MpOca Ha MPAKTUUECKUX 3aHATHUSX.

Hapsiay ¢ ki1acCM4ecKMMU 3aHSATHSIMU C BBI3OBOM CTYAEHTOB K JTOCKE JIs
JUCHUIUIMHBl MaTeMaTHKa MPUMEHSETCS HOBBIM METOJ aKTUBHOTO OOy4YeHUS
(MAO), KOTOpBIH MONTYYUIT Ha3BAHUE Kpocc-onpoca. 3aHSATUSI C IPUMEHEHUEM
KpOCC-OIIpOCa HA4YMHAIOTCA C IOBTOPEHUS TEOPETHYECKOr0 Marepuaa.
[IpenogaBaTens pa3OupaeT cO CTyA€HTaMU BC€ HEOOXOOUMBIEC ISl 3aHATHS
MOHATHUS U METOJIbl PEIICHUS, ONpaIlnBasi CTYJEHTOB. 3a KaXKIblii MTPaBUIIbHBIM
OTBET CTYJAEHTYy aaercs Oamn. PazOupast ouepeqHoe MOHSATHE, MPENoaaBaTeib
3a/laeT CTYJEHTaM BOMPOC, CTYACHThI, KOTOpPbIE 3HAIOT OTBET Ha BOIPOC,
nogHuMaroT pyku. [lpenopaBaTens copammBaeT CTYAEHTa, Y KOTOPOIO
MUHUMaNbHOE KojuuecTBO OanoB. Ilocne oTBera cTyaeHTa C MecTa
IpernoIaBaTelb JaeT OLUEHKY MPAaBUILHOCTH OTBETA U, €CJIM OTBET MPABUIIbHBIH,
TO TMpernojaBareilb Ha JOCKE 3amuchiBaeT HeoOxoauMblil marepuan. Ilocne
NOBTOPEHNS HAUMHAETCS PELICHHUE KIACCHBIX 3alaHUN B PEXKUME KPOCC-OMpOca.
IIpr >TOM mpU BBINOJHEHUU Ka)XAOM IETAIBHOM OIEpalyd B XOJAE PELICHUS
3aJauM MpernojaBaTeslb CTABUT BOMPOC CTYAEHTaM: YTO HEOOXOIUMO B JaHHBIN
MOMEHT BBINOJIHUTH. ECAM OTBET NpaBWIIbHBIM, TO MpernojaBaTeslb Ha JOCKE
3aliChIBACT HEOOXOAMMBIM Marepuaid. B koHue 3aHsATHS Bce Oauibl
CYMMHPYIOTCS W 3allMCBIBAIOTCS B JKypHaI. B mpounecce Kpocc-ompoca
CTYJEHThl TMOJAHMMAIOT PYKH C YyKa3aHHeM 3apa0OTaHHBIX OasioB: OJIMH HE
3arHyThIM manen — oAMH Oajul, JBa HE 3arHyThIX Nanblia — 2 Gamna, ¥ T.1.,
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CKaTbIi KyJlaK Ha OJTHOM pyke — Jecatb 0aioB. [Ipu qocTrkeHun CTyIeHTaMu
Oonee necsaTH OalsIOB CTYACHTHI 3alUCBHIBAIOT PE3YJIbTAaThl B CBOM JHEBHUK,
3aTeM pe3yJIbTaThl OOHYINAIOTCSA. B KOHIlE 3aHATHS CTYAEHTBHI CaMOCTOSATEIBHO
CYMMUPYIOT 3apa0oTaHHble Oajuibl, a MpenojaBaTelb OAWH pa3 OMNpaIlINBACT
CTYJEHTOB M 3allMCBhIBAET CYMMapHO€ KOJMYECTBO OAJIOB Ka)JOr0 CTYJIEHTA.
[leproguyeckn TMpenoAaBaTesib  MPOBEPSET MNPABUIBHOCTH  3AMOJIHEHUSA
JTHEBHHKA U y4yeTa OaJIIOB CTYJEHTaMU.

Cucrema Kpocc-onpoca o3BOJISIET:

1) axkTHBHO BKJIIOYATh B IPOBEACHHE MPAKTHYECKOTO 3aHITHS BCEX
CTYyJICHTOB;

2) 6onee TMHAMUYHO pa30UpaTh TEOPETUUECKUI MaTepual U MPOBOAUTH
pelIeHrne MaTeEMaTUYECKUX 3a1a4;

3) B TeueHUE MPAKTUUECKOIO 3aHATHUS IPOBEPATh TEOPETUUECKUE 3HAHUS U
IIOJIyYCHHBIE HABBIKHM KaXJI0r0 CTY/ICHTA,

4) B KOHILIE 3aHATHUA MOJY4YaTh JETaIbHYIO M IIYOOKYIO OLEHKY 3HAaHUN U
IIPaKTUYECKUX HABBIKOB I'PYIIIbI CTYAEHTOB B LIEJIOM.

B kxoHue cemectpa MOABOAMTCS UTOI PEUTHMHTa MPAKTUYECKUX
3aHATHH, KOTOPBIA COCTaBJSICTCSI HAa OCHOBE CHCTEMBI Kpocc-ompoca. Jns
KaXXJ0ro CTyJIEHTa CYMMUPYIOTCS Oaiibl 3a KaXk/10€ 3aHSATHE — HAXOJUTCS IS
KOKJIOTO CTYJEHTAa CEMECTPOBBIA PEUTHUHTOBBIA Ol 1O MPAKTHKE C
UCIIOJIb30BAaHUEM KpOCC-OIIpoca. Bplumcnsercs MaKCUMalIbHBIA 10 TpYMIE
CEMECTPOBbI  PEUTUHIOBBIA Oamn  Kpocc-ompoca. Ecinu  ceMecTpoBblii
PEUTUHTOBBIA 0ajyl Kpocc-ompoca HEKOTOPBIX CTYIAEHTOB PE3KO BBIACISIETCS
CpeIy OCTaJbHBIX CTYJEHTOB, TO TaKO Oajll HE YYUTHIBAECTCA NPU BHIYMCICHUU
MaKCUMaJIbHOTO CEMECTPOBOTO PEUTUHIOBOro Oaia kpocc-onpoca. CTyIeHTHl,
HaOpaBmme Oonee 75 % OT MakCMMalIbHOTO Oayia KPOCC-Ompoca TOMydaroT
[IpaBO Ha aBTOMAaTHUYECKOE IMOJYYEHHE HK3aMEHALMOHHOW OLEHKH («aBTOMAT)
nocisie opopmiieHHs TIaH-KOHCIIEKTa. DK3aMEHAIMOHHAs OIIEHKA B 3TOM Cllydae

COCTaBJIACTCA KaK CPCaHAA OLCHKA 110 KOHTPOJbHBIM pa60TaM.
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CtryneHTbl, He MOJTYYUBIINE SK3aMEHALMOHHYIO OI[EHKY aBTOMAaTOM UMEIOT
npaBo O(GOPMUTH ¥ MCIOJB30BaTh IJIAH-KOHCIEKT KaK BCIIOMOTATEIbHBIN
MaTepHual Ha SK3aMeHe.

Ha »k3aMeHe mnpu TPOCTaBICHUU OIEHKH YUYUTHIBAIOTCA PEHTHUHrOBas
CUCTEMA MPAKTUYECKUX 3aHATUI U SK3aMEHAIIMOHHBIN OTBET CTY/ICHTA.

Jlnst  3akperuieHUs 0a30BBIX TEOPETHUUECKUX TMOHSATUH HCIOJIB3YIOTCS
IKCHPeCcc-onpocsl — NMMCbMEHHBIE OTBETHI CTYJCHTOB, MIPOBEJCHHBIC B TCUCHUE
HECKOJbKUX MHUHYT. OLEHKH 3a SKCIPECC-OMpochl (PUKCUPYIOTCS B >KypHaie

HapsAy C OLIEHKaMU KOHTPOJIbHBIX padoT.

y‘l66H0'MeTOHI/I‘IeCKI/Ie YKa3aHud K COCTABJICHUIO IJIAH-KOHCIICKTA

[Inan-koHCHEKT 1O  gucuuiuinHe  «Martematuka»y  odopmisieTcs
CTYACHTAMU OT PYKM U MPEIbBISACTCS IPEIOJAaBaTENII0 Ha IPOBEpKy. Llenp
COCTaBJICHUs IUIAH-KOHCIIEKTA: 3aKPEIUICHUE TEOPETUYECKMX 3HAHUU W
MPAaKTUYECKUX HABBIKOB 1O JAUCHUIUIMHE «Marematuka», pabota C
JUTEPATYpOl, BbIPpAOOTKA HABBIKOB 10 COCTABJICHUIO JOKYMEHTAI[MOHHBIX
MatepuasioB. CocTaBlieHHE TJIaH-KOHCIIEKTOB TMOMOTaeT CTYJIEHTaM IIy0xe U
00bEeMHEE OCBOUTH JICKIIMOHHBIA M MPAKTUUECKUNA JUIAKTUYECKUN MaTepuall,
HAyYUTHCSI COCTaBISATH, O(GOPMISATH H HCHPABIATh NpodeccroHaTbHBIC
ToKyMeHTbl. OdQopMIIEHHBIE IUIaH-KOHCIIEKThI HCIIOIB3YIOTCS CTYJIEHTaMH,
MPOIYCTUBIIMMM  3aHATUS [0  YBAXKWUTEIBHOW NPUYMHE, JUISI  CIA4d
3aJI0JDKEHHOCTEH: CaMOCTOSITEIBbHOM MPOpabOTKE MPAKTUYECKUX 3aHSITHM,
BBITIOJTHEHHUS JIOMAIIHUX PadoT, pelieHrs] KOHTPOJIbHBIX paloT.

[I;1aH-KOHCHEKT MO IUCUUIUIMHE COAEPKUT: TUTYJ, OTJIaBICHHUE, Pa3Aei
«JIekumoHHble  3aHsATHS», pa3gen  «lIpakTuyeckue  3aHATHS», CIUCOK
JUTEpaTypbl, HEOOXOJAUMBIM MHUHUMAJIBHBIM CIPAaBOYHBIA  MaTepuanl K
MPaKTUYECKUM 3aHsATUsIM, pasfen «[loarotoBka k sk3aMeHy/3adeTy», pasnen

«[IpaBuna opopMieHHs MIIAH-KOHCIIEKTA.
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TuTyn miIaH-KOHCIIEKTa COJEPKUT HA3BaHUE BY3a, ILIKOJBI, Kadeapsl,
npodwiist, TPynmbl  CTYIEHTA, JIAaHHBIE JIEKTOpA: CTENEeHb, 3BaHWE, (pamuims
JIEKTOpa, Y4eOHbIN T/, y4eOHBIN ceMecTp.

Pasnen «JlekunoHHBIE 3aHATUS» CONEPKUT TJaBbl M maparpadsl
COOTBETCTBEHHO JIEKIIMOHHOMY Marepuainy. BrHyTpu kaxgoro maparpada
NPUBOJUTCS CIUCOK ONpENEICHUN W TEOpeM, MPUMEphl PEIICHUS 3a7ad C
yKa3aHUEM HWCXOMHBIX JaHHBIX W 3aJaHusl IS pelieHus IpuMepa,
WUTIOCTPATUBHBIA MaTepuai B BUAEC PUCYHKOB U TAOJIHII.

Pasnen «llpakTrueckue 3aHATHS» COACPKUT KIACCHBIE W JOMAIIHHE
3aJ1aHHUs.

Paznen «IloarotoBka Kk 3K3aMeHy/3a4eTy» COJEPKUT OMHCAHHUE TOPsIKA
MOJATOTOBKH K 3K3aMEHY U MPOBEJECHUE MUCbMEHHOTO IK3aMeHa.

Paznen «I[IpaBuna opopmieHus MIaH-KOHCIIEKTa» COJIEPKHUT TPEOOBaHUS
K 0(hOpPMIICHHIO TUTAaH-KOHCTIEKTA!

1) cobnroieHue nosnew ciesa, crpana, CHU3Y, CBEPXY.

2) OCHOBHOM TEKCT MHUILIETCS CHUHUM IIBETOM, MPUMEPHI — YEPHBIM, Ha3BaHUS
IJlaB — KpAacHbIM, Ha3BaHUs naparpadoB — 3eieHbIM. PHCYHKH oQopMIsitoTCs
YEpPHOU NacTOM;

3) cTpaHuUlbl HyMEPYIOTCS;

4) B OTJIaBJICHUH YKa3bIBAETCS HOMEP CTPAHHUIL.

VII. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHUE
JUCHMIIAHBI

MartepuaabHO-TEXHUYECKOE OOECIEUYeHNEe pean3alud  JIUCIUTUTHHBI
BKJIIOYAaeT B ceO0sl ayAuTOpUM Ui TPOBEACHUS JEKUUH M NPAKTUYECKUX
3aHATHUH, oOecrie4yeHHbIe MYJIbTUMEAUNHBIM 00opyI0BaHUEM U
COOTBETCTBYIOIIIME CAHUTAPHBIM U TIPOTHBOIIOJIOKHBIM TIPAaBUIIaM H HOPMaM.

MynerumenniiHas ayauropus r .BiaaauBoctok, o. Pycckuii m Asike 1.10,

Kopnyc 25.1, aya. M312, Ilnomans 96.4 M’
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MonoOnok  Lenovo  C360G-134164G500UDK ¢ HctouHukoM
oecriepeboitnoro nutanusi Powercom SKP-1000A; DkpaH ¢ 37€KTpONpUBOIOM
236*147 cm Trim Screen Line; Ilpoextop DLP, 3000 ANSI Lm, WXGA
1280x800, 2000:1 EW330U Mitsubishi; Iloacuctema cnenuanu3upoBaHHBIX
KpeIyIeHUu I 000pyTIOBaHUS CORSA-2007 Tuarex; [Togcucrema
BHUIeOKOMMYyTanuu: mMaTpuuHbiii kommytatop DVI DXP 44 DVI Pro Extron;
ymmuautens DVI mo Butoit mape DVI 201 Tx/Rx Extron; Iloacucrema
ayJIMOKOMMYTAIlMU U 3BYKOYCHUJICHHUS; aKyCTHYECKasi CUCTEMA JIJIsl IOTOJIOYHOTO
moHTaxa SI 3CT LP Extron; Mukpodonnas nernuunas paguocucrema YBY
nuanaszoHa Sennheiser EW 122 G3 B coctaBe 0ecipoBOAHOTO MUKpOpOHaA U
npuemMHuka; uudposoit ayauomnpoueccop DMP 44 LC Extron; CeteBoii
koHtposuiep ymopaBieHus Extron IPL T S4; OecnpoBogubie JIBC mns
oOy4aromuxcst obecreueHbl cucteMord Ha 0asze Touek noctyma 802.11a/b/g/n
2x2 MIMO(2SS).

Jist  camocToATeNnbHON paboThl OakadaBpOB MOTYT HCIOJIb30BAThCS
cieayromye nomenieHus: YuranpHble 3ainbl Hayunoit Oubmuorexku JIBDOY ¢
OTKPBITBIM JIOCTYNIOM K QoHy (Kopryc A - ypoBeHb 10).

Momno06aox HP ProOme 400 All-in-One 19,5 (1600x900), Core i3-4150T,
4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA, DVD+/-RW,GigEth,Wi-
Fi,BT,usb kbd/mse,Win7Pro (64-bit)+Win8.1Pro(64-bit),1-1-1 Wty CkopocThb
noctyna B MHurepuer 500 MoOwut/cek. Paboume wmecta s smomed ¢
OTPaHUYECHHBIMU  BO3MOXHOCTSIMU ~ 370POBbS  OCHAIIEHBl JHUCIUIEAMH U
npuHTepamu bpaitiis; 000pya0BaHbl: MOPTATUBHBIMHU YCTPOMCTBAMU ISl YTEHUS
IJIOCKOMEYATHBIX TEKCTOB, CKAHUPYIOIIMMU M YUTAIOMIMMU MalluHAMH
BUJICOYBEIIMYUTEIIEM C BO3MOXKHOCTBIO PETYJSIMU LBETOBBIX CIEKTPOB;
YBEIUYUBAIOLIUMHU AIEKTPOHHBIMU Jaynamu u YJIbTPa3BYKOBBIMU

MapKUPOBIIHUKAMHU.
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[Tpunoxenue 1

MHWHHCTEPCTBO OBPA30OBAHNS 1 HAYKU POCCUNMCKON ®EJEPALIUNA
denepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTEbHOE YUPEKICHHE
BBICITIETO TIPO(hEeCCHOHATBHOTO 00pa30BaHMS
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IInan-rpa¢guk BHINOJHEHHUSA CAMOCTOATEIbHON PadoThl MO IMCUMIINHE

Iian-rpadguk BbINOJHEHNSI CAMOCTOSITEIbHON padoThI 1O

JUCIHHUIIJIMHC
Ne Jara/cpoku Bun IIpumepnsie | Popma
n/n | BLIMOJHEHUS CaAMOCTOSITEILHOM HOPMBI
KOHTPOJIs
padoThI BpeMEeHH Ha
BbINOJIHEHHE
(uac)
1 2 Henend 1-ro IToaroroBka k 1 NunuBuayansHOeE
cemecTpa WHUBUIYATEHOMY 3aganue 1
3amaHuo 1
2 |3 nenens 1-ro [TonroroBka k 1 NunuBuayansHoe
cemecTpa UHIUBUAYAIBHOMY 3aJaHue 2
3a1aHuIO0 2
3 4 genend 1-ro IToaroroBka k 2 KonTponbnas
cemectpa KOHTPOJIbHOM paboTe pabora 1
1
4 5 menens 1-ro IToaroroBka k 1 NuauBunyansHOE
cemecTpa WHIUBUAYAIbHOMY 3aganue 1
3a1aHuI0 3
5 | 6 mexmens 1-ro IToaroroBka k 1 NunuBuayansHoe
cemecTpa WHIUBUIYATEHOMY 3aganue 4
3aganuro 4
6 | 7 uenmens 1-ro IToaroroBska k 1 NunuBuayansHoe
cemecTpa WHIUBUIYATEHOMY 3agaHue 5
3aJaHMIo 5
7 | 8 Henmens 1-ro [TonroroBka k 2 KonTponbHas
cemecTpa KOHTPOJILHOM paboTe pabora 2
2
8 19 wenensa 1-ro | Ilogroroeka k 27 DK3aMeH
cemecTpa DK3aMEHY
9 1 nenens 2-ro IToaroroska k 1 NunuBuayansHOeE
cemecTpa WHINBUIYTEHOMY 3agaHue 6
3aJaHUIO 6
10 | 2 Henens 2-10 ITonroroska k 0,5 NunuBuayansHOe
cemecTpa WHAUBUAYATLHOMY 3amaHue 7
3aaHuo [
11 | 3 menensa 2-ro IToaroroska k 0.5 NunuBuayansHOE
cemecTpa WHINBUIYATEHOMY 3aganue 8
3aJaHuIo 8
12 | 4 genens 2-ro IToaroroBska k 2 KontponbHas
cemecTpa KOHTpPOJIbHOU pabore pabora 3
3
13 | 5 Hegens 2-to IToaroroska x 1 NunuBuayanpHOE
cemecTpa WHIMBUIYATEHOMY 3aganue 9
3aganuio 9
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14 | 6 wegensa 2-ro IToaroroBka k 1 NuauBuyabHOE
cemecTpa WHINBUIYATEHOMY 3aganue 10
samanuio 10
15 | 7 menensa 2-ro IToaroroska k 0,5 NunuBuayansHOe
cemecTpa HUHIUBUIYATEHOMY 3aganue 11
3aganuio 11
16 | 8 megensa 2-ro IToaroroBka k 0.5 NunuBuyaibHOE
cemecTpa WHUBUIYATEHOMY 3amanue 12
3amaHuro 12
17 | 8 Hexens 2-ro [TonroroBka k 2 KonTponbHnas
cemecTpa KOHTPOJIBHOH pabore pabora 4
4
18 | 19 memens 2-ro | Ilogroroska k 27 DK3aMeH
cemecTpa HK3aMEHY

XapakTepucTHKa 3aJJaHu M ISt CaMOCTOSITEJIbHOM padoThI
00y4aIINXcsl 1 MeTOAUYEeCKHEe PEKOMEHIALMH 110 UX BbINOJIHEHHUIO.

CamocTosiTenbHas paboTa CTYJIGHTOB COCTOUT U3 JIBYX YaCTEH:
1) camocrtosiTenpHass paboTa CTYAEHTOB IIPH IOJATOTOBKE K MPAKTUYESCKUM
3aHATUSIM,
2) caMmocTOsITENbHAS padoTa CTYAEHTOB MPU MOATOTOBKE K 3K3aMEHY/3a4eTy,

CamocTtosiTenpHas padoTa CTYJIEHTOB IPU IMOATOTOBKE K MPAKTUUECKUM
3aHSATHUSAM COCTOMT B TIIATEJIHLHOM W BHUMATEJIHHOM HW3YYEHUM JICKIIHH,
MaTepUaJioB MPOIICAIIETO MPAKTUYECKOTO ayJIUTOPHOTO (KJIACCHOTO) 3aHATHUS,
pCLICHUU JIOMAllHUX TMPAKTUUYECKUX 3aJaHUM, TIOJATOTOBKE K TEOPHUHU
CIEAYIONIETO MpakTUYecKoro 3aHatus. [l camocTosITenbHOM  paboThI
CTYJICHTOB TIPH TMOJTNOTOBKE K IPAKTHUYCCKHUM 3aHATHUSM B JIAaHHOW padouei
nporpaMme IpUBOASATCS JOMAITHUE 3aJaHusl.

3agaHus IS CaMOCTOSITEILHOM pabOThl 00YYAIOIIMXCS TMPEICTABISIOT
coOol 3amaHus, aHAJOTMYHBIC 3aJaHUsSM, pa300paHHBIM Ha MPAKTHYCCKHUX
3aHSTHAX.

CamocrosiTenbHas paboTa CTyIEHTOB MPHU MOATOTOBKE K AK3aMEHY/3a4eTy
COCTOUT B YIiyOJEHHOM H3yY€HUU TEOPETHYECKOTO Marepuaia, MOBTOPEHUU
MPAKTUYECKOI0 MaTepualia cemecTpa (Kypca), pacCMOTPEHHUU B JIUTEpaType

PCKOMCHAOBAHHBIX Ha JICKIOUAX TCM. I[J'I?I CaMOCTOSITEIIbHOM pa60TBI CTYACHTOB
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P TIOJITOTOBKE K 3K3aMEHY/3a4eTy B IaHHOW paboueil mporpamme NpuBOAUTCS

CIIMCOK BOIIPOCOB K SK3aMEHY/3a4eTy.

TpeOoBaHusi K TPeACTABJIEHUI0 M O(OPMJIEHHIO Pe3yJbTATOB
CaMOCTOAITEJIbHOI PadoThI:

1) TpeboBanuss  Tekymero  KOHTposss — odopmiileHuss — ydeOHOU
JOKYMEHTAIUU CTYACHTOB:

CryneHTsl 00s13aHbI OQOPMIISTH U 3aAMOJHITH CIACAYIONINE TeTPaIu:

— 71 KOHCIIEKTOB JICKIIMI;

— JUTSl IPAKTUYECKUX 3aHATHIA;

— TSl IOMAIIIHUX PadoT.

Bce tetpaau 10mKHBI OBITH MOANMCAHBI C YKA3aHUEM:

— ®UO crynenTa, HanpaBieHUe U MPOGUIb, TPYIIA;

— Ha3BaHUE IUCIUIUINHBI,

— ®UO npenogaBarens;

— Ha3HaueHue TeTpaau (KOHCHEKT JICKIUM, TMpaKTUKa, JIOMAIIHUE
paboThl).

KoHTposbHbIE pabOThI BBHIMOIHSIIOTCS HA TIBOWHBIX JIMCTaX, BJIOKEHHBIX B
00J10%kKYy (ABOMHOM nucT).Ha 005107k Ke yKa3bIBaeTCs:

— ®UO crynenTa, ero HampasjieHUe U MPopuib, TPYIINa;

— Ha3BaHUE JIUCIUIUINHBI,

— ®UO npenogasarens;

— HOMEp KOHTPOJIbHOM pabOoThI;

— BapUaHT;

— Tabnuia IS TPOCTABJICHHS PE3YyJIbTAaTOB TMPOBEPKH KOHTPOJILHOMN
pabotel. Tabmuia COAEPKUT NBE CTPOKA U KOJMYECTBO CTOJOIIOB, PaBHOE
KOJIMYECTBY 3aJlaHUl KOHTPOJBHOM paboThl. B mepBoil cTpoke mpocTaBiIEHBI
HOMEpa 3aJaHud. Bo BTOpPOM CTpPOKE B KAXKAOW KIETKE IPENoIaBaTellb

IMPOCTaBJISICT PE3YIILTATEI IIPOBCPKHU: «H» U «—» WK «T» WA «+ ».
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OueHka «+» CTaBUTCS, €CIM 3aJaHUE PELICHO NpaBUJIbHO. OLEHKA «—»
CTAaBUTCS, €CJIM 3aJIaHHE PEIICHO HempaBUIbHO. OlleHKa «t)» CTaBUTCS, €CIIH
3a/IaHUE PEUIEHO MPABUIIbHO, HO C HE3HAUYUTEJIBHBIMU MOTPEeIIHOCTAMU. OlLieHKa
«F» CTaBUTCH, €COM 3aJaHUE PEIICHO HEMPAaBWIBHO, HO HCIIOJIb30BaJICA
COOTBETCTBYIOIIHI .HEOOXOAUMBIH JJIsl pELICHUSI 3aJTaHUSI METO/I.

Ha 0610xke cTyieHTaM 0oJiblile HUKaKUX 3alucel 1ey1aTh He Pa3pelieHo.

BrnosxeHHbie TBOMHBIC JTUCTHI C PEIICHUEM 3aJJaHUI KOHTPOJIBLHON paOOTHI
HYMEPYIOTCS.

2) TpeOoBaHUS TEKYIIEro KOHTPOJIS B BUIC KOHTPOJIbHOW padoThI:

KonTpoasHbie pabOThI BBIIOJHSIOTCS ayIUTOPHO.

" OLIGHKa «OMIUYHO» CTAaBUTCS, €CJIU OOYy4YalomUNACS BBITOTHUI
npaBuibHO OT 90% no 100% 3ananuid;

* OLIEHKA «XOpOui0» CTABUTCS, €CIIM 00YUAIONTUICS BBITTOJHUII TPaBUIBLHO
oT 75% o 90% 3amanmii;

" OILICHKA «)0061emEOpumenbHo» CTaBUTCS, €CIM  00ydaroluiics
BBITOJIHWIT IPaBUIbHO OT 55% 10 75% 3ananuid;

" OLICHKA «HEYO008/1emBOpUmMEeNIbHO» CTABUTCS, €CIU O00yYaroluiics
BBINOJIHWII NpaBWIbHO 0T 0% 10 55% 3ananuid.

Ecnu npolieHT npaBuibHBIX 33JaHU PABEH TPaHUYHOMY 3HauyeHUI0 55%
nmm 75% wnmm 90%, To cTaBUTCS HAMOOIBIIAs BO3MOXKHAS OIICHKA.

[IpomieHT TpaBWIBHBIX OTBETOB 3a KaxkIoe 3amaHue GopMHUpPYETCs
CJIEAYIOIINM 00pa3oM:

— 3a OLIEHKY ITPOBEPEHHOTO 3a7aHusl «+» cTyAeHT noiaydaetr 100/n %, raoe
N — KOJIMYECTBO 3aJlaHNi B KOHTPOJIbHON pabdoTe;

— 3a OLIEHKY MPOBEPEHHOT0 3aJaHusl «—» CTyJIeHT noiydaet 0 %o;

2
— 32 OIIEHKY HMPOBEPEHHOTO 3aJ]aHus « +)> CTYIEHT MOJTy4YaeT 3 -100/n %;

— 1
— 32 OLICHKY IPOBEPEHHOT0 3aJ1aHus «+ > CTYIEHT MOJIy4aeT 3 -100/n%.

[IpomieHT mMpaBWIBHBIX OTBETOB KOHTPOJBHON pPaOOThI paBEH CymMMe

IMPOOCHTOB IIPABHUJILHBIX OTBCTOB 3a KAXKA0C 3a1aHUC.
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3) TpeboBaHus MPOMEKYTOUHOI'O KOHTPOJIS B BUJIE IK3aMeHA!

= OIICHKA «OMJIUYHOY CTABUTCS €CIU 00yYaIOLUICs:

— B IIOJIHOM 00BbEME€ B YCTHOM WM MNHUCbMEHHOW (opMe wu3Iaraer
y4eOHBII MaTepHalr;

— JIOMYCKAaeT HECYIIECCTBEHHBIC OIIUOKU M CaMOCTOSTEIbHO HCIPABISET
ux;

— MPU OTBETE BBIIEISIET OCHOBHBIE MOHATHS U3YYEHHOTO MPEIMETA;

— BBISIBJISIET IPUUMHHO-CJIC/ICTBEHHBIE CBSI3H;

— 00001maeT MaTepua, GopMyIUPYET BBIBOIBL;

— cBOOO/IHO OlepUpyeT (pakTamu;

— HUCIIOJIb3YET CBEACHUS U3 IONOJHUTEIbHBIX UCTOYHUKOB;

* OLIEHKA «XOPOULO»:

— B IIOJIHOM 00bEeM€ B YCTHOM WIM NUCBMEHHOW (¢dopMe u3iaraet
yueOHbII MaTepua;

— JIOMYCKAeT HeCYIIECTBEHHBIC OMMOKY 1 UCTIPABISET MX MOCIE YKa3aHUs
Ha HUX IPEToaBaTesieM;

— TPY W3JI0KEHUW TIPONACHHBIX Pa3/IeoB MOAYEPKUBACT CYIIICCTBCHHbBIE
MPU3HAKK U3yUYEHHOTO MPEAMETA;

— BBIJEJISIET IPUUMHHO-CJIEICTBEHHBIE CBSI3U;

— (hopMynHpyeT BBIBOJIBI U 0000IIIAET MaTepUal;

= OLICHKA «Y0081emME8OPUMENLHOY:

— HE B ITOJIHOM 00bEME M3JNIaraeT 3y4eHHBI MaTepua;

— JIOMTyCKAaeT OIMOKH, UCIIPaBIIsIeMbIE TIPENOoIaBaTelieM;

— HE MOKET BbIIETIUTh CYIIECTBEHHbIE PU3HAKN U3YUYEHHOTO MTPEIMETa;

— 3aTpyQHSETCS TPHU BBIABICHWU TPHUYNHHO-CIEACTBCHHBIX CBS3eH U
(bOpMyITHPOBKE BHIBOJIOB;

= OIICHKA «HEYO081eMEOPUMENLHO:

— IEMOHCTPHUPYET MOJTHOE HE3HAHUE TPOIICHHOTO MaTepraa;

— IpU OTBETAaX Ha BONPOCHI MpENojaBareis AOMyCcKaeT rpyOble OmnOKu
WJIA BOBCE HE OTBEYAET Ha HUX.

4) TpeboBaHMs MPOMEKYTOYHON aTTECTAIIMU B BUJIC 3a4eTa;
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" «3@umeHOo» CTABUTCS 3a MOJHOE B YCTHOM WJIM MUCbMEHHOW (dopme
U3JI0)KEHHE IOJIyYEHHBIX 3HAHWM; B OTBETE JOIYCKAKOTCA HECYIIECTBEHHbIE
OLIMOKHU, CAMOCTOSITETILHO HCIIpaBisieMble 00yYalOIMMCs WM TOCIE YKa3aHUS
Ha HUX IpernojaBaTesieM; MPU U3J0KEHUH Yy4eOHOro Marepuana 00ydaroluics
BBIJICIISIET OCHOBHBIE  OINPEACNICHHS W3YYEHHOTO IPEAMETA,  BBIABISET
MPUYUHHO-CJIEICTBEHHbIE CBSI3U, (POPMYJIHUPYET BBIBOJABI MO TMPONIECHHBIM
TEMaM;

" «He3aumeHO» CTAaBUTCS B TOM Cllydae, €CId TpU YCTHOM WJIH
NUCPMEHHOM  OTBET€  OOydYaroImuiicsa  JOMyCKaeT rpyOble  OmMIMOKH,
JEMOHCTPUPYIOIIME TIOJHOE HE3HAHHE M HENOHMMaHWE MPONWJEHHOTO

MaTcpuaiia.

Kpurepnu onieHKH BbINOJHEHHUS CAMOCTOATEIbHOI padoThI:

Kputepun ouenku 3aganuii U/[3 1 KOHTPOJIBbHBIX padoT

= OLIEHKA «OMIUYHO» CTAaBUTCS B TOM Ciydae, Korjaa oOy4aromuMces:

— HaliZIeH BEpHbIN CIIOCOO pellIeHus 3a1a4u;

— JIOTUYECKA OOOCHOBBIBAIOTCS BCE KIIFOUEBBIE MOMEHTBHI BBIOPAHHOIO
crioco0a;

— UCIIOJIB3YIOTCSl U3YUEHHBIE ITOHATHS;

— CAMOCTOSITENIbHO OOBACHSAETCS IOCIEI0BAaTENbHOCTh BCEX MIaroB
peleHns;

— JEMOHCTPUPYETCS NPaBWJIBHOE PEIIEHHWE 3aJaud M YCBOCHHUE
W3YYEHHOU TEMBI;

* OLICHKA «XOPOULO»:

— HaliIeH BEpHbIN CrIOCOO0 pellieHus 3a1a4u;

— JIOTHYECKH OOOCHOBBIBAIOTCSI BCE KIIIOUEBBIE MOMEHTBHI BBIOPAHHOTO
CII0co0a;

— UCIIOJIB3YIOTCSl U3YUYEHHBIE ITOHATHS;

— ACMOHCTPUPYIOTCA HC3HAUYUTCIIbHBIC HCTOYHOCTH,
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— JIOIyCKAIOTCsl HErpyOble OMIMOKU B MOCIIENOBATEIbHOCTH PEILEHUS, HE
BIIMAIOLIME HA PE3YJIbTaT;

— IIPY PEUICHUM MOJYy4YEH BEPHBIN OTBET;

* OLICHKA «Y0081€mMBOPUTNENTLHON:

— HaWJICH NIPAaBWIbHBIM X0/ PELICHUS, HO PELICHHE 3a1a4i HE 3aBEPLICHO;

— HE 00BACHSAIOTCS UCIIOJIb3YEMbIE IPUEMBI PELLICHUS 3a]aul;

— HETOYHO MCHOJIb3YIOTCSI U3YUEHHBIE TOHATHS;

— JIOIyCKAIOTCS OIIMOKH B MOCIIEAOBATEIbHOCTU PEIICHNUS, HE BIUAIOLINE
Ha pe3yJIbTaT;

" OLICHKA «HE)Y0061eMEOPUMETLHON:

— IEMOHCTpUpPYETCs] HE3HAHUE OO0JIbLICH YaCTH MPOMIEHHOTO0 MaTepHaa;

— BbIOpaH HEBEPHBIN CIOCO0 penIeHus 3a/1a4u;

— HEIPAaBWJIBHO UCIOJIB3YIOTCA U3YYCHHBIC IIOHATHUS,

— JOIyCKAaloTCsl TIpyOble OWIMOKM, B pe3yJbTaTe KOTOPBIX IOJy4YeH

HEBEPHBIA OTBET.

KonTposabHbie padoThI

1 cemecTp

Tema: JIuneiinas anredpa U aHAJTUTHYECKAs TeOMETPHSI.

1. Pemienue cucteMbl IMHEWHBIX alireOpandecKux YpaBHEHUM METOOM
Kpamepa u I'aycca.

2. BbluncieHue mionaad TpeyrojabHUKa Yepe3 BEKTOPHOE MTPOU3BEICHUE.

3. Beruncnenue o6beMOB IUpaMU/Ibl U Tapajuiesenuneia yepes
CMEILIAaHHOE MMPOU3BEIECHUE.

4. HaxoxJIeHHe YpaBHEHUH MPSIMBbIX.

Tema: BBeaeHnue B MaTeMaTHUYeCKUH aHAJIU3.
Haxoxaenue npeenoB nociienoBaTeibHOCTEN U QYHKIUHN C
MIPUMEHCHUEM PA3JTUYHBIX METOJIOB:

1. MeTo noacTaHOBKHY;
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2. JlesieHHe YUCIIUTENS U 3HAMEHATEINS Ha CTEIEHb X;

3. MeTon pa3iioxeHus;

4. Ucnonb3oBanue 1-ro, 2-ro 3aMeyaTeNbHbIX IPEACIIOB;

5. cnonp30BaHUE JONOIHUTEIBHBIX MPEIEIIOB.

Tema: IlnddepenunanbHoe ucuuciaenne GyHKUMA OJHOU
MepeMEeHHOM.

1. Ilpumenenne npasuia Jlonurais.

2. Beruucienue mpou3BoIHON HESIBHON (DYHKITHU.

3. Brruucienune npou3BoIHON mapaMeTpruIecKoi HyHKIINH.

4. Dxcrpemymsl pyHkiuu. [loctpoenne rpapuka GpyHKIUM.

2 cemecTp

Tema: HeonpeneneHHbI 1 MHTEPaI.

| .Beruncnenue HeonpeaeneHHOro HHTErpaia ¢ UCIOJIb30BaHUEM
IIOJICTAHOBKH.

Tema: OnpeneseHHbIN U HHTErPaJL.

1. Beluucienue onpeaeeHHOro HHTErpaa.

2. VccnenoBanue cX0AMMOCTH HECOOCTBEHHOT'O MHTETpara.

Tema: ludgdepeHuuanbHbie ypaBHEHUS.

1. Haxoxnenue ob1ero pemenue quddepeHnaibHOro ypaBHEHUS ¢
pa3IEIAOIMMHUCS IEPEMEHHBIMH.

2. Haxoxnenue o0111ero penieHue JMHEMHOT0 HEOTHOPOIHOTO
i epeHInanbHOT0 ypaBHEHHsI METOI0M bepHysuiu.

Tema: YnciioBble 1 PyHKIMOHAJIBbHbIC PSAbI.

1. Beruncienue ABOMHOTO UHTErpaa.

2. UccnenoBaHre cXOAMMOCTB psija.

3. HaxoxneHnue 0061acTH CXOIUMOCTH CTETIICHHOTO PsIa.

Bomnpocs! Kk 3k3amMeny

Bonpocs! k 3x3ameny 1 cemecTpa
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1. Omnpenenutenu 2-ro u 3-ro nopsiaka. [IpaBuiio kpecTos.

2. Cucrema 2-X TMHEMHBIX ajdredpandeckux ypaBHeHU. Meton
Kpamepa.

3. Cucrema 3-x TUHEHHBIX anredpanyecKux ypaBHeHU. Meton
Kpamepa.

4. Meton I'aycca.
Marpunsl. JlencTBus HaJ MaTPULAMH.
Bekropsl.
CkansipHoe nIpou3BEACHUE BEKTOPOB.

BekTopHoe npousBeeHueE.

© © N o u

CMeniaHHOE IPOU3BEICHUE BEKTOPOB.

10. YpaBHeHUS NPSMBIX.

11. CBolicTBa NPsSMBIX.

12. TlocnenoBatenbHOCTb. [Ipenen nocnenoBaTeIbHOCTH.

13. Tlpenen GpyHKIUN.

14. Briuucnenue npeaenoB. PackpbiTue HEONPeIeIeHHOCTEM.
15. 1-ii 3ameuarenbHbIN npeaen. 2-il 3aMmevaTeNbHbIN peaed.
16. TIpou3BoaHas, €€ TEOMETPUIECKUI CMBICIL.

17. YpaBHeHUE KacaTeIbHOM.

18. CBoiicTBa MPOU3BOIHBIX.

19. Tabnuna mpor3BOIHBIX.

20. TIpuMepsl BEIUMCICHUS TPOU3BOTHBIX.

21. Tlpon3BoaHast HEABHON (YHKITUH.

22. IlpousBoaHas mapaMeTpuIecKor (HyHKIIUU.

23. IlpaBuno Jlonurans.

24. HeobxoauMble U JOCTaTOYHBIC YCIOBUS dKCTpeMyMa (DYHKITHH.
25. [lpupamenue aprymenTa u GyHKIIUU.

26. [IpousBoaHas.

2. ®U3NUECKHUl CMBICI MPOU3BOTHOM.

28. 'eomeTpudeCKHil CMBICII POU3BOTHOM.

29. YpaBHEHUE KacaTeIbHOM.
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30. OcHOBHbIE MPaBUIIA HAXOXKIEHUS TPOU3BOAHON (ITOCTOSIHHOM,
apryMeHTa, CyMMBbI, IPOU3BEACHUS, YACTHOTO).

31. IlpousBoaHas CIOKHON HYHKITUH.

32. TaGnua OCHOBHBIX ITPOU3BOIHBIX.

33. Ilonsarue auddepenunana GyHKINU.

34. Tlpunoxenue nuddepeHnanoB s MPUOIMKEHHOTO BBIYHCICHUS
byHKIHiA.

35. IlonsTue nepBooOpa3Hoii.

36. Heomnpenenenusiii HHTErpas GyHKIUH.

37. CBoiicTBa HEOIpeIeJICHHOTO HHTETpaa.

38. Tabnuiia OCHOBHBIX HHTETPAJIOB.

39. HenocpencTBeHHOE HHTETPUPOBAHUE.

40. UnterpupoBanre METOJOM IMOJACTAaHOBKHU.

41. ®opmysna MHTETPUPOBAHUS TI0 YACTSIM.

42. laTerpupoBaHue pallMOHATBHBIX QyHKITUH.

43. OnpenenieHHbIA HHTErpall.

44, ColicTBa ONpEIETIEHHOr0 UHTETpaia.

45. ®opmyna Herotona-JleitOuuma.

46. Ucnonb30BaHKUEe ONPEIeICHHOTO HHTETpasia Mpy BEIYUCICHUN
MJIOIIA/IeH TIOCKUX Puryp.

47. OCHOBHBIE TIOHATHSI TEOPUHU BEPOSITHOCTEN (MCIIBITAHKE, COOBITHE,
JIOCTOBEPHOE COOBITHE, HEBO3MOXKHOE COOBITHE, CITydailHOE COOBITHE).

48. Brruncnenue o0beMa Tena BpaieHus PU TTOMOIITH OTPEICIICHHOTO
uHTerpana (popMybl).

49. BeruucieHue JUIMHBI IyTH TUIOCKON KPUBOM MPU MOMOIITH
oTpeieieHHOTo uHTerpaia (hopMyIbl).

50. Pemenne mpukinaaHbix 3a1a4 1u(QepeHInaIbHOTO U HHTETPATbHOTO
VCYHCTICHHSL.

51. [Noustne auddepeHImaaTLHOTO YPaBHEHHUS.

52. O6mee pemenue nuddepeHInaIbHOTO YpaBHEHUS.

53. luddepenunanbHoe ypaBHEHUE IEPBOTO MOPsAKA (ONpeaecHue).
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54,
55.

JuddepenimanbHoe ypaBHEHHE BTOPOTO MopsiJika (onpeaeneHue).

OcHOBHbIE OHATUSI KOMOMHATOPUKH (KOMOMHATOPHKA,

MIepeCTaHOBKA, pa3MCIICHHUC, coquaHHe).

56.
57,
58.
59.
60.
61.
62.
63.

Buapbl ciydailHbIX COOBITHIA.

Onepauuu Haa COOBITUAMU (CyMMa, IPOU3BEJICHUE, BEPOSITHOCTD ).
Teopema CII0KEHNUS BEPOSTHOCTEM.

VYcnoBHast BEpOSITHOCTh COOBITHSL.

Teopema yMHOKEHUSI BEPOATHOCTEM.

®opmyJia IOIHOU BEPOSITHOCTH.

®opwmyisl baiieca.

dopmylia MATEMATUYECKOTO OKUAAHUS JTUCKPETHOU CIIyYanHOU

BCIINYUHBI.

64.
65.
66.
67.
68.
69.
70.

o ok~ wbdpE

7.

[IpeameT MaTeMaTHYECKOM CTATUCTHUKMU.

Br16opounbiii MeTo.

CraTtucTu4ecKum psj.

Bri6opouHoe pacnipeneneHue.

I'padprueckue n300paxeHus: BHIOOPKH (ITOJIUTOH M TUCTOTpaMMa).
MareMatrnyeckoe 0KUJIaHuEe WU BEIOOPOYHOE CPEAHEE.

Bri6opounas nucnepcusi.

Bomnpocs! k 3k3ameny 2 cemecTpa
[lepBooOpazHasi, HeonpeneaeHHbIi nHTerpal. [Ipumepsi.
CBOliCTBa HEONPEAECICHHOIO UHTETpaa.

Tabnuia OCHOBHBIX HEOTPEICICHHBIX HHTEIPAJIOB.

[IpaBuna HEMOCPEACTBEHHOI'O UHTETPUPOBAHUSL.

MeTtop 1o ICTAaHOBOK.

3aMeHa nepeMeHHOM B HeompeaesieHHOM unterpaie. [Ipumepsl.

[TonsiTue onpeneneHHoro uHTerpaia. CBs3b ONPEIAEICHHOTO U

HEOIpPEAEICHHOT0 UHTETpaioB. [Ipumepsi.

8.
9.

CBolicTBa ONPEICICHHOTO UHTErpasa.
3aMeHa IepEeMEHHOM B ONpeAeI€HHOM UHTerpaie. [Ipumepsl.
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10. HecoOGcTBEeHHBIE MHTETPAJIHI.

11. OcHoBHBIE onpeeneHns 0ObIKHOBEHHBIX U pepeHITnaTbHBIX
YPaBHCHUU.

12. Tuddepennuanbubie ypaBHEHUS 1-T0 MOpsIKa ¢ pa3AeIsIOIIUMUCS
MEPEMEHHBIMU.

13. JIunetinple HeogHOPOAHBIE AU PepeHITnaIbHbIe ypaBHEHUS 1-T0
nopsaka. Meron bepuymnu.

14. Hunuaapou. J{BoitHoi nHTEerpas. OCHOBHBIE CBOMCTBA TBOMHOIO
UHTETpaa.

15. IlpaBuia BIYUCIIEHHS IBOMHOTO HHTErPAJIa.

16. YucnoBoii psaja. CXoauMocTb, pacXoauMocTh. HeoOxoauMelit mpu3HaK
CXOJIMMOCTH ps/JIa.

17. JlocTtaTouHble MPU3HAKKA CXOJAUMOCTH YUCIIOBBIX psaoB: JlanmamOepa,
Ko, nHTErpanbHelil.

18. Bropoii mpu3HaK CpaBHEHHS, 3HAKOUEPEAYIOMINECS PSAIBI, TPU3HAK
cxoaumocTH JleOHua.

19. ®yHKIIMOHAIBHBIE U CTETICHHBIC Pl Pannyc, mHTEpBaII, 007IaCTh
CXOJIMMOCTH CTETIEHHOTO Psija.

20. Knmaccuueckoe omnpesiesnienre BeposiTHOCTH. CBONCTBA BEPOSITHOCTH.

21. JluckpeTHas ciydaifHasi BeJIHUMHA

22. HemipepbIBHAs cllydaiiHasi BEJIMUMHA.

23. CtaTuCcTUYECKHE TOYCUHBIE OIICHKH TTapaMeTpPOB.

24. OyHKITMOHAIBHAS, CTATUCTUYECKAS, KOPPEISITMOHHAS 3aBUCUMOCTh
MEXK]ly CIIy4YalHbIMU BEJIMYMHAMU.

25. YpaBHeHue perpeccuu. JInHelinas perpeccus.

26. Oneparuu Hajl MHOXECTBaMH (TIEpeCeUCHNEe, CyMMa, BEIUUTAHUE,
JIOTIOJIHEHUE 10 MHOKECTBA, IPSIMOE TPOU3BEICHUE, IKBUBAJICHTHOCTD ).

2. YucnoBble MHOXKECTBA.

28. JleiicTBUTEIILHBIC YHCIIA.

29. nTepBassbi.

30. AGCoIIIOTHOE 3HAYEHHE.
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31.
32.
33.
34,

IlonsTrne BeIUYUH.
[Tonstue pynkunu u rpapuka GyHKIUH.
CrniocoOsI 3a1anust GyHKITHA.

ObnacTp ornpeneneHus 1 00JacTh 3HAUCHUN (QYHKIIUU.

35. UeTHOCTh, HEUETHOCTD (DYHKIUH.

36.

DKcTpeMyMbl QYHKIIUU (TOUKAa MUHUMYMa U MUHUMYM (DYHKITUH,

TOYKAa MaKCUMyMa U MAaKCUMYM (DYHKIIUN).

37.

[Ipocreiimme anemeHTapHbie GyHKIMU (JIMHEWHAs, CTETICHHAS,

nokasarteibHas, JorapuMuueckas, TPUrOHOMETPUUIECKUE).

38.

VYpaBHenus u rpaduku ciaeayrmmux GyHKiuil: napadosa, runepooa,

npsimasi, Kyondeckasi mapabona.

39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
ol.
92.

OOparHas QyHKIuS.

[TonsTue npenena.

beckoHeyHO Malible BEJTUYMHBL.

OCHOBHBIE TEOPEMBI U CIEACTBUS O MpEAEnax.
[Ipenen nmociien0BaTEIBHOCTH.

IlepBblil 1 BTOpOY 3aMeYaTEIbHbIE TPEACIIBI.
[TonsTrie HEMPEPHIBHOCTH (QYHKITUH.

Touku pa3pseisa.

[Ipuparenue aprymenTa u QyHKIUH.
[IpownsBoaHas.

DU3NYECKUN CMBICT TPOU3BOIHOM.
['eoMeTprydeckuil CMBICIT POXU3BOTHOM.
YpaBHEHHE KacaTeJIbHOM.

OcHOBHBIE MpaBHIIa HAXOXKJIEHUS TPOU3BOAHOMN (ITOCTOSHHOM,

ApryMmMeHTa, CYMMBbI, IIPOU3BCACHUS, I-IElCTHOl"O).

53.
54,
55.
56.

GyHKUIHHA.

[TpousBogHAas CIOXKHON (PYHKITUH.
Tabnriia OCHOBHBIX TIPOU3BOIHBIX.
[Tonsitue nuddepenimana GyHKIUN.

[Tpunoxenue auddepeHunanon s TpUOIUKEHHOTO BEIUUCIECHUS
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57. TlonsTue mepBooOpa3HON.

58. HeomnpenenenHsiii HHTErpas QyHKIUH.

59. CpoiicTBa HEOIpeIEJICHHOTO HHTETpaIa.

60. TabGnuia OCHOBHBIX HHTETPAJIOB.

61. HemocpencTBeHHOE HHTETPUPOBAHUE.

62. IaTerpupoBaHre METOIOM MOJCTAHOBKH.

63. ®opmyna HHTErPUPOBAHUS 10 YACTSIM.

64. UaTerpupoBaHue pallMOHAIBHBIX (DYHKITHH.

65. OnpeneneHHblil HHTETPaJL.

66. CBoiicTBa OMpeIeJICHHOTO HHTeTpaa.

67. ®opmyna HeroTona-JIelOnuna.

68. Mcnonp30oBaHne OMPENEICHHOTO HHTETpasia PY BEIYUCICHUH
IUIOIIACH TUIOCKUX (QUTyDp.

69. OCHOBHbIE MOHATHUS TEOPUH BEPOSITHOCTEH (MCTIBITAHUE, COOBITHE,
JIOCTOBEPHOE COOBITHE, HEBO3MOXKHOE COOBITHE, CITydailHOE COOBITHE).

70. Beruucnenne o0beMa Tesa BpalleHUs IpY IOMOIIM OIPEEIIEHHOTO

uHTterpana (popmyisl).

METOAUYECKHUE YKA3AHUSA 110 OCBOEHHUIO ANCIHUIIJIMHBI

Jlns  gopMupoBaHUs  BBIINIEYKAa3aHHBIX  KOMIIETEHUMA B  paMKax
JUCUUIUIMHBL «MaTtemMaThka» NPUMEHSIOTCS CIIEIYIOIINE METOAbl aKTUBHOTO/
UHTEPAaKTUBHOIO OOy4YeHMs: NpOOJIEMHBbIE JIEKIIMHM, PEUTHUHIOBas cHUCTEMa
MPAKTUYECKUX 3aHATHM, DKCIPECC-OMPOCHI, KPOCC-OMPOCHI, COCTABIICHHUE IIJIaH-

KOHCIICKTOB JUCIUIIJINHEIL.

yqeﬁHO-MeTOHI/I‘leCKI/Ie YKa3aHusl K OCBOCHHIO JICKIIMOHHOTO

MaTtepuaJa
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Metonsl  aktuBHOrO O0OyueHuss (MAQO) B OCBOGHHUH CTyACHTAMH
JICKIIMOHHOTO MaTepHalia 3aKII0Yal0TCS B MPOBEACHUN MPOOJIEMHBIX JICKITUH, a

TAKKC B COCTABJICHUU CTYACHTAMHU IINIAH-KOHCIICKTOB JUCHUIIJINHBI.

Y4eOHO-MeTOAMYECKHE  YKa3aHMS K  PEWTHMHIOBOM  cHcTeMe

NMPAKTHICCKUX 3aHATHH

PeliTuHroBass cucreMa NPAKTUYECKUX 3aHATHHA COCTOMT B y4deTe 2-X
IIOKa3aTelIeH:

1) pe3yabTaThl KOHTPOJBHBIX pPadoT;

2) pe3yabTaThl KpOCC-0MpOca Ha MPAKTUUECKUX 3aHATHUSX.

Hapsiay ¢ ki1acCM4ecKMMU 3aHSATHSIMU C BBI3OBOM CTYAEHTOB K JTOCKE JIs
JUCHUIUIMHBl MaTeMaTHKa MPUMEHSETCS HOBBIM METOJ aKTUBHOTO OOy4YeHUS
(MAO), koTOpBIH MOTYYUIT HA3BAHUE Kpocc-onpoca. 3aHATUSI ¢ IPUMEHEHUEM
KpOCC-OIIpOCa HA4YMHAIOTCA C IOBTOPEHUS TEOPETHYECKOr0 Marepuaa.
[IpenogaBaTens pa3OupaeT co CTyACHTaMU BCE HEOOXOAUMBIE ISl 3aHATHUS
MOHATHUS U METOJIbl PEIICHUS, ONpaIlnBasi CTYJEHTOB. 3a KaXKIblii MTPaBUIIbHBIM
OTBET CTYJAEHTYy jaaercs Oamin. PazOupast ouepeqHoe MOHSATHE, MPENnojiaBareib
3a/laeT CTYJEHTaM BOMPOC, CTYACHThI, KOTOpPbIE 3HAIOT OTBET Ha BOIPOC,
nogHuMaroT pyku. [lpenomaBaTens copamimMBaeT CTYJIEHTa, Y KOTOPOTO
MUHUMaNbHOE KojuuecTBO OanoB. Ilocne oTBera cTyaeHTa C MecTa
MpernoIaBaTesb JaeT OUEHKY MPAaBUIbHOCTH OTBETA U, €CIIU OTBET MPABUJIBHBIM,
TO TMpernojaBareilb Ha JOCKE 3amuchiBaeT HeoOxoauMblil marepuan. Ilocne
NOBTOPEHNS HAUMHAETCS PELICHNUE KIACCHBIX 3alaHUI B PEKUME KpOCC-OMIpOoca.
IIpr >TOM mpU BBINOJHEHUU Ka)XAOM IETAIBHOM OIEpalyd B XOJAE PELICHUS
3aJauM MpernojaBaTeslb CTABUT BOMPOC CTYACHTaM: YTO HEOOXOIUMO B JaHHBIN
MOMEHT BBINOJIHUTH. ECAM OTBET NpaBWIIbHBIM, TO MpernojaBaTeslb Ha JOCKE
3alliChIBACT HEOOXOAMMBIM Marepuaid. B koHue 3aHsATus Bce Oayibl
CYMMHPYIOTCS W 3allMCBIBAIOTCS B JKypHaI. B mpounecce Kpocc-ompoca
CTYJEHThl TMOJHMMAIOT PYKH C YKa3aHMEM 3apa0OTaHHbIX OaJlJIOB: OJUH HE
3arHyThIM manen — oAMH Oajul, JBa HE 3arHyThIX Nanblia — 2 Gamna, ¥ T.1.,
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CKaTbIi KyJlaK Ha OJTHOM pyke — Jecatb 0aioB. [Ipu qocTrkeHun CTyIeHTaMu
Oonee necsaTH OalsIOB CTYACHTHI 3alUCBHIBAIOT PE3YJIbTAaThl B CBOM JHEBHUK,
3aTeM pe3yJIbTaThl OOHYIAIOTCSA. B KOHIlE 3aHATHS CTYAEHTBHI CaMOCTOSATEIBHO
CYMMUPYIOT 3apa0oTaHHble Oajuibl, a MpenojaBaTelb OAWH pa3 OMNpaIlINBACT
CTYZACHTOB M 3alMCHIBAET CyMMapHOE KOJMYECTBO OAJIOB KaKJIOTO CTYJCHTA.
[leproguyeckn TMpenoAaBaTesib  MPOBEPSET MNPABUIBHOCTH  3AMOJIHEHUSA
JHEBHHKA U y4yeTa OaJIIOB CTYJAEHTaMU.

Cucrema Kpocc-onpoca o3BOJISIET:

1) axkTHBHO BKJIIOYATh B IPOBEACHHE MPAKTHYECKOTO 3aHITHS BCEX
CTYJIEHTOB;

2) 6onee TMHAMUYHO pa30UpaTh TEOPETUUECKUI MaTepual U MPOBOAUTH
pelIeHrne MaTeEMaTUYECKUX 3a1a4;

3) B TeueHUE MPAKTUUECKOIO 3aHATHS IPOBEPATh TEOPETUUECKUE 3HAHUS U
IIOJIyYCHHBIE HABBIKHM KaXJI0r0 CTY/ICHTA,

4) B KOHILIE 3aHATHUSA MOJY4YaTh JETaIbHYIO U IIyOOKYIO0 OLEHKY 3HAaHUU U
IIPaKTUYECKUX HABBIKOB I'PYIIIbI CTYAEHTOB B LIEJIOM.

B kxoHue cemectpa MOABOAMTCS UTOI PEUTHMHTa MPAKTUYECKUX
3aHATUH, KOTOPBIM COCTaBJISIETCSI HA OCHOBE CHCTEMBI Kpocc-orpoca. Jns
KaXXJ0ro CTyJIEHTa CYMMUPYIOTCS Oaiibl 3a KaXk/10€ 3aHSATHE — HAXOJUTCS IS
KOKJIOTO CTYJIEHTa CEMECTPOBBIA PEUTHUHTOBBIA OallT MO MPAKTHKE C
UCIIOJIb30BAaHUEM KpOCC-OIIpoca. Bplumcnsercs MaKCUMalIbHBIA 10 TpYMIE
CEMECTPOBbIA  PEHUTUHIOBBIA Oamn  Kpocc-ompoca. Eciau  ceMecTpoBblii
PEUTUHTOBBIA 0ajyl Kpocc-ompoca HEKOTOPBIX CTYIAEHTOB PE3KO BBIACISIETCS
CpeIy OCTaJbHBIX CTYJEHTOB, TO TaKON Oajll HE YYUTHIBAECTCA NPU BHIYUCICHUU
MaKCUMaJIbHOTO CEMECTPOBOTO PEUTUHIOBOro Oasia kpocc-onpoca. CTyIeHTHI,
HaOpaBmme Oonee 75 % OT MakCMMalIbHOTO Oayia KPOCC-Ompoca TOMydaroT
[IpaBO Ha aBTOMAaTHUYECKOE IMOJIYYEHHE HK3aMEHALMOHHOW OLEHKH («aBTOMAT)
nocisie opopmiieHHs TIaH-KOHCIIEKTa. DK3aMEHAIMOHHAs OIIEHKA B 3TOM Cllydae

COCTaBJIACTCA KaK CPCaHAA OLCHKA 110 KOHTPOJbHBIM pa60TaM.
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CtryneHTbl, He MOJTYYUBIINE SK3aMEHALMOHHYIO OI[EHKY aBTOMAaTOM UMEIOT
npaBo O(QOPMUTH ¥ MCIOJIB30BaTh IJIAH-KOHCIEKT KaK BCIIOMOTATENbHBIN
MaTepHual Ha SK3aMeHe.

Ha »k3aMeHe mnpu TPOCTaBICHUU OIEHKH YUYUTHIBAIOTCA PEHTHUHrOBas
CUCTEMA MPAKTUYECKUX 3aHATUMN U SK3aMEHAIIMOHHBIA OTBET CTYCHTA.

Jlnst  3akperuieHUs 0a30BBIX TEOPETHUUECKUX TMOHSATUH HCIOJIB3YIOTCS
IKCHPeCcc-onpocsl — MMCbMEHHBIE OTBETHI CTYACHTOB, NMPOBE/ICHHBIC B TEUCHUE
HECKOJbKUX MHUHYT. OLEHKH 3a SKCIPECC-OMpochl (PUKCUPYIOTCS B >KypHaie

HapsAy C OLIEHKaMU KOHTPOJIbHBIX padoT.

y‘l66H0'MeTOHI/I‘IeCKI/Ie YKa3aHud K COCTABJICHUIO IJIAH-KOHCIICKTA

[Inan-koHCHEKT 1O  gucuuiuinHe  «Martematuka»y  odopmisieTcs
CTYACHTAMU OT PYKM U MPEABIBISACTCS IPENOAABATEII0 Ha IpoBepKy. Llenp
COCTaBJICHUs IUIAH-KOHCIIEKTA: 3aKPEIUICHUE TEOPETUYECKMX 3HAHUU W
MPAaKTUYECKUX HABBIKOB 1O JAWCHUIIMHE «Maremaruka», pabota C
JUTEPATYpOl, BbIPpAOOTKA HABBIKOB 10 COCTABJICHUIO JOKYMEHTAI[MOHHBIX
MatepuasioB. CocTaBlieHHE TJIaH-KOHCIIEKTOB TMOMOTaeT CTYJIEHTaM TIy0xe U
00bEeMHEE OCBOUTH JICKIIMOHHBIA M MPAKTUUECKUNA JUIAKTUYECKUN MaTepuall,
HAyYUTHCSI COCTaBISATH, O(GOPMISATH H HCHPABIATh NpodeccroHaTbHBIC
ToKyMeHTbl. OdQopMIIEHHBIE IUIaH-KOHCIIEKThI HCIIOIB3YIOTCS CTYJIEHTaMH,
MPOIYCTUBIIMMM  3aHATHS 1O  YBAXKWUTEIBHOW NPUYMHE, Ui  CHIA4U
3aJI0JDKEHHOCTEH: CaMOCTOSITEIBbHOM MPOpabOTKE MPAKTUYECKUX 3aHSITHM,
BBITIOJTHEHHUS JIOMAIIIHUX PadoT, pelIeHUs] KOHTPOJbHBIX paldoT.

[I;1aH-KOHCHEKT MO IUCUUIUIMHE COAEPKUT: TUTYJ, OTJIaBICHHUE, Pa3Aei
«JIekumonHble  3aHsATHS», pasgen  «lIpakTuyeckue  3aHATHS», CIHCOK
JUTEpaTypbl, HEOOXOJAUMBIM MHUHUMAJIBHBIM CIPAaBOYHBIA  MaTepuanl K
MPaKTUYECKUM 3aHsATUsIM, pasfen «[loaroToBka k sk3aMeHy/3adeTy», pasnen

«[IpaBuna opopMieHHs MIIAH-KOHCIIEKTA.
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TuTyn miIaH-KOHCIIEKTa COJEPKUT HA3BaHUE BY3a, ILIKOJBI, Kadeapsl,
npoduisi, TPYNNbl  CTYAEHTa, JaHHBIE JIEKTOpa: CTEMeHb, 3BaHUE, (haMUIIHs
JIEKTOpa, Y4eOHbIN T/, y4eOHBIN ceMecTp.

Pasnen «JIeKIMOHHBIE 3aHATHS» COJAEPKHUT TIJIaBbl W Haparpadsl
COOTBETCTBEHHO JIEKIIMOHHOMY Marepuainy. BrHyTpu kaxgoro maparpada
MPUBOJUTCS CIUCOK ONpENEJICHUN W TEeOopeM, MPUMEphl pEIICHUS 3a7ad C
yKa3aHUEM HMCXOJHBIX [JAHHBIX M 3aJaHus Ui pElIeHHs [puMepa,
WUTIOCTPATUBHBIA MaTepuai B BUAEC PUCYHKOB U TAOJIHII.

Pasnen «llpakTrueckue 3aHATHS» COACPKUT KIACCHBIE W JOMAIIHHE
3aJ1aHHUs.

Paznen «lloaroroBka k 3K3aMeHy/3a4eTy» COJAEPKUT ONHMCAHUE MOPAJKA
MOJATOTOBKH K 3K3aMEHY U MPOBEJECHUE MUCbMEHHOTO IK3aMeHa.

Paznen «[IpaBuna opopmieHHs MIaH-KOHCIIEKTa» COJIEPKUT TPeOOBaHMUS
K 0()OPMJICHHIO IJIaH-KOHCIIEKTA:

1) cobmroeHue nosnei cinesa, crpana, CHU3Y, CBEPXY.

2) OCHOBHOW TEKCT NUIIETCA CHHUM I[BETOM, MPUMEPBl — UYEPHBIM,
Ha3BaHUSl TJIaB — KpAaCHbIM, Ha3BaHWs mnaparpadoB — 3eJeHbIM. PHCYHKH
0 OpMIISFOTCS YUEPHOU MMACTOM;

3) cTpaHUIBI HYMEPYIOTCS;

4) B OIJIaBJIICHUH YKa3bIBAETCSI HOMEP CTPAHHMII.
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[Tpunoxenue 2

MHWHHCTEPCTBO OBPA30BAHMA 1 HAYKU POCCHUIICKON ®EJEPALINN
®denepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTEIBHOE YUPEKICHHE
BEICIIIETO TIPO(eCCHOHATBHOTO 00pa30BaHUs

«/1aJIbHEeBOCTOYHBIN (heaepaibHbIN YHUBEPCUTET»
(ABDY)

IKOJIA BUOMEJIUIINHBI

®OH/J ONEHOYHBIX CPEJACTB
o JucUUILUIHHE «MaTeMaTHKay
Hanpasienue noaroroBku 19.03.01 buorexnosorus
npoduis «llumeBas OMOTEXHOIOTHS
dopma NOArOTOBKYU OYHAS

BaaauBocTok
2015
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Oyenounvle cpedcmea TPEICTABIAIOT Cco00M (QOHA KOHTPOJBHBIX

3aJaHuil, a TaKXke omucaHuil GopMm U mpoueAyp, TEKyIeH, TPOMEKYTOUHOU U

UTOTOBOM aTTeCTaHHﬁ, NpCaAHa3HAYCHHbIX  JJIA OIIPCACICHUA CTCIICHU
c(hOpPMHPOBAHHOCTH PE3yIHTATOB OOYICHHUS.
Hacnopt ®OC

110 JUCHIUITIINHE «MartemaTtuka
Kox wu  dopmynupoBka | Itanbl GOpMUPOBAHUS KOMIIETEHIIUU
KOMIIEeTeHIHH
OK-5 CII0COOHOCTE | 3Haer OCHOBHBIE MOHSATHUSI u METObI
UCIIOJIb30BaTh COBPEMEHHbBIE MaTeMaTUYECKUX U  eCTECTBEHHOHAYYHBIX
METOJIbI W TEXHOJOTuH (B TUCIUIUIMH B 00BEeMe, HEOOXOAUMOM IS
TOM qucle pohecCHOHANLHOM e TENbHOCTH;
UH(OPMAIMOHHBIC) B | YMeer UCIIOJIb30BATh MaTeMaTHYECKUE u
npodeccuoHanbHOM €CTECTBEHHOHAYYHbIE METOJbI JJIsi PelIeHUs
JESTEIIbHOCTH po(heCCUOHATILHBIX TPOOIIEM;

Brnaneer HABBIKAMH HCIIOJIb30BAHUSI MaTEeMaTH4eCKOIO
anmapara i pemeHus npodeccrnoHabHBIX
3azad.

OIIK-2 cmocobHOCTBIO W | 3Haer OCHOBHBIE  3aKOHBI  €CTECTBEHHOHAYYHBIX
TOTOBHOCTBIO HCIIOJIb30BATh TUCIUILTAH B npodeccuoHanbHOM
OCHOBHEIC 3aKOHBI NESTCIILHOCTH, CTII0COOBI PUMCHCHUS
€CTECTBEHHOHAYYHBIX MaTeMaTUYECKOT0 aHalln3a U MOJICIIMPOBAHMS,
JICITUTUTAH B | YMeer UCIIOJIb30BATh OCHOBHBIC 3aKOHBI
npodeccuoHanbHOM €CTECTBEHHOHAYYHBIX JUCIUTLINH,
NESTCIIbHOCTH,  MPUMCHSITH TEOPETUICCKHE " IKCIIEPUMEHTAIILHBIC
METOJBl ~ MaTeMaTH4eCKOro JTAaHHBIE, METObl MATEMATHYECKOTO aHAIIN3a;
aHaun3a W MOACIHPOBAHUA, | Bnameer HaBBIKaMHM €CTSCTBCHHOHAYYHBIX ITUCIUIIIUH,
TEOPETUIECKOTO 1 TEOPETUYECKUMH U SKCIIEPUMEHTAIbHBIMU
AKCIIEPUMEHTAIBHOIO 3HAHUSIMU B npoeccuoHaIbHOM
WCCIICTIOBAHUS JIESITENIbHOCTH;
IK-1 CIOCOOHOCTHIO | 3HAeT TEXHOJIOTHYECKUH TPOIIECC B COOTBETCTBUU C
OCYIIECTBIISATh perjJaMeHToM, TEeXHHYeCKHe CpeAcTBa MAJis
TEXHOJIOTHYECKHIA TIPOIeCcC B M3MEpPEHUS OCHOBHBIX OHMOTEXHOJIOTHYCCKUX
COOTBETCTBUU c MPOIECCOB, CBOICTB CHIPhs M MPOTYKITUH,
peraaMeHToM u | Ymeer OCYIIECTBIISITh TEXHOJOTHYECKHI MpoIecc B
UCTIONIb30BaTh TEXHHYECKUE COOTBETCTBUH C PETIIAMEHTOM U HCITOJIb30BaTh
CpelacTBa I HM3MEpPEHUs TEXHUYECKHE CpeICTBAa Ui  H3MEPEHHUS
OCHOBHBIX napaMeTpoB OCHOBHBIX ITapaMETPOB OMOTEXHOJOTHICCKUX
OMOTEXHOJIOTHYECKUX MIPOIIECCOB,
IPOLIECCOB, CBOMCTB ChIpbs M | Brameer CIIOCOOHOCTBIO OCYIIECTBIISATH
npoAyKInu TEXHOJOTUYECKUN MPOLECC B COOTBETCTBUU C
periaMeHTOM u HCIIOJIb30BaHNEM
TEXHUYECKUX  CPEACTB I HM3MEPEHHUS
OCHOBHBIX ITapaMETPOB OMOTEXHOJOTHYCCKHIX
MIPOIIECCOB, CBOMCTB CHIPHS M MPOTYKITNH,
[TIK-11 BmameHuemM mMetogaMu | 3HAET OCHOBHBIC MOHSATHS W METOJbI IIAHUPOBAHUS
TUTAHUPOBAHHUS IKCIIEPUMEHTa, 00pabOTKH M TPEICTaBICHUS
OKCIIEPUMEHTa, 00pabOTKU U TTOJIYYCHHBIX PE3yJIbTaTOB;
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MPEJCTABICHUS TMOJYYEHHBIX | YMeEeT BJIAJIETh MeTOoAaMU [LUIAHUPOBAHUS
pE3yJIbTaTOB HKCHEPUMEHTa, O00pPaOOTKU U Ipe/CTaBICHHUS
MOJIYyYEHHBIX PE3YIbTATOB;
Bnaneer HaBbIKAMH HCITOJIb30BaHUS METOJIOB
IJIAHUPOBAHMS OKCIIEPUMEHTa, O0pabOTKH u
NPEACTABJIEHUS NTOJTYYEHHBIX PE3YJIbTATOB,;
[1IK-12 TOTOBHOCTBIO | 3HAET OCHOBHEIE HOHATUA u METOIBI
HCTIOJIBb30BaTh COBPEMEHHBIE MHOOPMAIIMOHHOW  TEXHOJIOTMH B  CBOEH
nH(pOpMaIMOHHBIC npodecCHOHAIbHONW 00JIacTH, B TOM YHCIIS
TEXHOJIOTUU B CcBoOEH 0a3bl JIAHHBIX, MMaKETHI TIPUKJIIATHBIX
npodecCHoHaIbHON 00J1acTH, porpamm;
B TOM 4ucje 0a3bl JaHHBIX U | YMeer HUCIIOJB30BAaTh COBPEMEHHBIE TEXHOJOIHU B
[MaKETHI MPUKITHBIX cBOCH mpodeccCHoHAIbHOW 007acTH, B TOM
porpaMm gycie 0a3bl JAHHBIX M TMAKEThl MPUKIIATHBIX
porpamm;
Brnaneer HABBIKAMH  HCIIOJIB30BaHUS  COBPEMEHHBIX
WH()OPMAIMOHHBIX  TEXHOJOTMHA B  CBOEH
npodecCHOHaIbHONH 00JacTH, B TOM YHCIE
0a3bl JaHHBIX H  TAKEThl  IPHUKIATHBIX
MIPOrPaMM.
Ne Kountpoaupyembie Koaspl 1 3Tanbl OueHo4HbIe cpencTBa -
n/n a3esibl / TeMbl OpMHPOBAHUS
punncummnnu q)K(f)Ml'lel”)l“eHHHﬁ HauMenoBauue
TeKyIuit MPOMeKyTOYHAasI
KOHTPOJIb aTTecTanms
1 Jluneiinas anre6pa | OK-5, 3HATh: OCHOBHBIE KonTponsnas
OIIK-2, MOHSITHUA U METOJBI pabota Nel,
IK-1, I1K-11, | nuneliHOM anreOpsl, M3 Ne 1
[IK-12 HEeOOXOOUMBIE I
MPUMEHEHUS B
KOHKPETHOU
MpeIMETHON 00IacTH;
YMeTh: IPUMEHSTh
METO/IbI
AHAJIUTUYECKOHN
TEOMETPHUU JIJIS
PEIICHHUS TUITOBBIX
po(heCCHOHAIBHBIX
3aJ1a4, OCYIIECTBIISTh
KOHKPETHBIC PacueThl
Y TIOCTPOCHHUSI B
paMKax BBITIOTHEHHS
ayJIMTOPHBIX U
JOMAITHHUX 3aJaHMI1;
MOHUMATh:
OCHOBHBIE€ METOJIBI
pelieHus 3a1a4
JUHEWHON anreOpshl.
2 Bekropnas anrebpa | OK-5, 3HATh: OCHOBHBIE KontponsHas
OIIK-2, MOHATHSA U METOJIBI pabora Ne 1,
IIK-1, IIK-11, | BexTopHo#t anrebpsr, | M3 Ne 2
[1K-12 HEOOXOAUMBIE IS
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MPUMEHEHUS B
KOHKPETHOM
MPEIMETHOM 00IacTH;
YMeTh: IIPUMCHSTh
METOTBI
AHAJUTUYECKOU
TCOMETPHUU JIJIS
PEIICHUS THITOBBIX
podeCCHOHATTLHBIX
3aJ1a4, OCYIIECTBIIATh
KOHKPETHBIC PacueThl
Y TIOCTPOEHUS B
paMKax BBITIOTHEHHS
ayJIUTOPHBIX U
JOMAITHHUX 3aJaHMI;
NMOHUMATh:
OCHOBHBIC METOJIbI
pelieHus 3a1a4
BEKTOPHOI anre0phl.

Ananutuyeckas
reoMeTpus Ha
INIOCKOCTH U B
MPOCTPAHCTBE

OK-5,
OIIK-2,
I1K-1, [IK-11,
I1K-12

3HATb: OCHOBHBIE
IOHATHS ¥ METOJbI
aHAJIMTHYECKOM
TeOMETPUU Ha
IUIOCKOCTH U B
MIPOCTPAHCTBE,
HEOOXOAUMBIE IS
MIPUMEHEHUS B
KOHKPETHOU
MpeIMETHON 00NacTH;
yMeTh: IPUMEHSTh
METO/bI
aHATUTUYECKOUN
TEOMETPHUU JIJIS
peIIeHus] TUTIOBBIX
po(heCCHOHAIBHBIX
3aJ1a4, OCYIIECTBIISTh
KOHKPETHBIE PacueThl
Y TIOCTPOCHUS B
paMKax BBITIOTHEHHS
ayJIMTOPHBIX U
JOMAIITHUX 3aJaHMi;
NOHUMATh:
OCHOBHBIE IMOXObI K
peIIeHuIo 3a1a4
TEOMETpPUH Ha
IUIOCKOCTH H B
MIPOCTPAHCTBE.

KonTponsHas
pabora Ne 2,
A3 Ne 3

Bsenenne B
MaTeMaTHYeCKHAI
aHaJm3.

OK-5,
OIIK-2,
I1K-1, [IK-11,
IK-12

3HaTh: OCHOBHBIC
TIOHSITHSI TEOPHUH
(GYHKIMHA 1 TEOpUH
MpezesioB,
HEOOXOAUMBIE JUIS
NPUMEHEHUS B
KOHKpPETHOU
MPEIMETHOM 00IacTH;
YMeThb: [IPUMEHSITh
METOABI
MaTeMaTHYeCKOTO
aHaJIu3a JUisd peLIeHus

KonTponsHas
pabora Ne 2,
A3 Ne 4
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THTOBBIX
po(heCCHOHATBHBIX
3aj1a4, OCYIIECTBISATh
KOHKPETHBIC PacyeThI
W TIOCTPOCHHUS B
paMKax BBITIOJTHECHHUSI
AyJTUTOPHBIX U
JIOMAIITHUX 33/1aHuii;
MOHUMATh:
OCHOBHBIE MTPaBUIIA
HaXOXKICHHUS
mpe1enoB (QyHKITHA.

Huddepennnanpaoe
HCYHCIICHUE
(hyHKIIUY OTHOM
nepeMeHHON

OK-5,
OIIK-2,
IK-1, [IK-11,
[1K-12

3HATh: OHATHS
IIPOU3BOJHON U
nmuddepeHirana
¢byHKIHH,
MaTeMaTHYeCcKuil 1
($u3nUeCKnil CMBICT
MIPOU3BOJHOM,
METOIBI
WCCIIEZIOBaHUS
GbyHKIHN 1
MOCTPOCHUS
rpaduKoB IS
MPUMEHEHUS B
KOHKPETHOU
MpeIMETHON 00NacTH;
yMeThb: peuarb
3a7a4i, OCHOBAHHBIE
Ha MOHATUH
MPOU3BOIHOMU, JJIs
peLIeHHS THITOBBIX
npodecCHOHANBHBIX
3a]1a4; MPOBOANUTH
KOHKPETHBIE pacyeThl
B paMKax
BBITIOJTHEHHUS
ayJUTOPHBIX U
JIOMAIITHUX 33/1aHuil;
NMOHUMATD:
OCHOBHBIEC METO/IBI
WCCIIeIOBaHUA
GyHKIHH,
HEOOXOIUMBIE IS
WCCIIeIOBaHUA
MaTeMaTHYECKHX
Mojienen
TEXHUYECKUX CHCTEM.

KoutponbHas
pabora Ne 2,
A3 Ne 5

IIpomeskyTouHas

aTrTecranuAa

OK-5,
OIIK-2,
IK-1, I1K-11,
IK-12

3HAaTh: OCHOBHBIE
TIOHSATHSA U
WHCTPYMEHTBI
MaTeMaTH4ECKOTO
aHa/N3a;

YMeThb: pellaTh
THIIOBbIE
MaTeMaTHYECKUe
3aJa4H,
HCIIONIb3yEMBIE ITPU
MPUHATHU

9K3AMEH
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YIpaBICHUYECKUX
pEllIeHHI;
WCIIOJIE30BaTh
MaTeMaTUYECKUM
SI3BIK 1
MaTEeMaTHYECKYTO
CUMBOJIUKY MPU
MIOCTPOEHUU
OpTraHu3aIOHHO-
YIIPABICHUECKUX
MoJeJICH;
00pabaTwIBaTh
SMIHUPUIECKIE U
AKCIIEpUMEHTAIbHBIC
JTAaHHBIC;
NMOHUMATH:
MaTeMaTHYeCKUE
MCTOABI PCUHICHUA
THTIOBBIX
OpraHU3aIMOHHO-
YIIPABICHUECKUX
3aj1ad.

Nurerpansuoe
HCYHCIICHHE
(hyHKIWU OTHOM
MIEPEMEHHOMN

OK-5,
OIIK-2,
IK-1, [TIK-11,
I1K-12

3HATh: OHATHS
HEOTIPeNIEIIeHHOTO U
OTIpe/IeTICHHOTO
MHTErpana 1 METObI
UX HAXOXKICHUS JUIS
MPUMEHEHUS B
KOHKPETHOM
MpeIMETHON 00NacTH;
yMeTb: IPUMEHSATh
METOIbI
MHTErPaIbHOTO
VICUWCIICHUS JJIS
pEIIeHNs] TUITOBBIX
npodeccroHaIbHBIX
3aj1a4; OCYILECTBISITh
KOHKPETHBIE PacUeThI
Y TIOCTPOEHUSI B
paMKax BBIIOIHEHHUS
ayIUTOPHBIX U
JIOMAIIHUX 3aJIaHU;
NMOHUMATD:
OCHOBHBIE MTOIXOBI K
HaXO0XIEHUIO
MHTETPaJIOB.

KonTponsHas
pabora Ne 3,
N3 Ne 6

JuddepennuunanbHble
YPaBHEHHUSL.

OK-5,
OIIK-2,
IK-1, I1K-11,
I1K-12

3HATh: MTOHATHS
OOBIKHOBEHHBIX
nuddepeHInaIbHbIX
ypaBuenuii (O/1Y)
JUTS IPUMEHEHUS B
KOHKPETHOM
MIPEIMETHOM;
yYMeThb: IPUMEHSITh
METOJIBI PENTCHHUS
OY nns penieHus
THIOBBIX
po(heCCHOHATBHBIX
3aJ1a4; OCYIIECTBIISATh

KonrtponsHas
pabora Ne 3,
N3 Ne 7
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KOHKPETHBIC PacueThl
Y TIOCTPOCHUS B
paMKax BBITIOJTHECHHUSI
ayJIUTOPHBIX U
JOMAIITHHUX 3aJaHMI;
MOHUMATD:
TIPUHITHITBI
MOJICTUPOBAHHUSI
OOBIKHOBEHHBIMU
JudpepeHInaNTEHBIMA
YpaBHECHUSMU
MpeAMETHON 00J1acTH.

DOyHKIUU
HECKOIBKHUX
MePEMEHHBIX

OK-5,
OIIK-2,
IK-1, [IK-11,
[1K-12

3HATH: MMOHITUS
YaCTHBIX
MIPOU3BOJIHBIX,
MPOU3BOJHBIX MO
HaIpaBJICHUIO U
METOIBI
uccinenoBanus OHII
ISl IPUMEHEHHUS B
KOHKPETHOU
MPEAMETHOM;

YMeTb: IPUMEHSITh
METObI
uccienoanus OHII
JUISL peLeHust
THUIOBBIX
po(heCCUOHATBHBIX
3a/1a4; OCYLIECTBISTh
KOHKPETHBIE pacyeThl
Y TIOCTPOCHUS B
paMKax BBITIOJTHEHUS
ayIUTOPHBIX U
JIOMAITHUX 3aJJaHU;
TMOHUMATh:
OCHOBHBIE
OonpeneaeHUs U
KCIIOJIB30BaTh UX MPHU
U3YYEHUU
TEXHUYECKUX
JIACIIUATIINH.

KoutponbHas
pabota Ne 3,
NA3 Ne 8

10

Kpatnsie u
KPHUBOJIMHEIHHbIE
MHTETPaJIbI

OK-5,
OIIK-2,
I1K-1, [IK-11,
[K-12

3HATh: TIOHATUSA
JIBOMHBIX, TPOMUHBIX,
KPUBOJIUHEHHBIX
WHTETPaJIOB JIJIs
MIPUMEHEHUS B
KOHKpPETHOU
MPEIMETHOM;

YMeTh: IPUMCHSITH
KpaTHBIE U
KPUBOJIMHENHBIE
WHTETPAJTBI IS
peLIeHUs] TUIIOBBIX
pohecCUOHATBHBIX
3a/1a4; OCYIIECTBIISTh
KOHKPETHBIE pacyeThl
Y TIOCTPOCHUS B
paMKax BEITIOJTHEHUS
ayJIMTOPHBIX U

KontponsHas
pabora Ne 4,
A3 Ne 9

64




IOMAIIHHX 3aJaHUiL;
MOHUMATD: TIPUHITATI
HaXOKICHUS KPaTHBIX
HHTETPaJoB.

11

YucnoBeie U
(hyHKIIMOHATBHBIE
PSIBL.

OK-5,
OIIK-2,
IK-1, [IK-11,
[K-12

3HATh: OCHOBHEIC
MTOHSTHS YACIIOBBIX U
(DYHKIIMOHATBHBIX
PAIOB JUIS
MIPUMEHEHUS B
KOHKPETHOM
NpeAMETHOH 001acTH;
YMeTh: IPUMCHSTh
METOJIBI
HCCIIeIOBaHUS
YHCIIOBBIX PSAIOB JJIs
PEIICHUS THITOBBIX
po(heCCHOHABHBIX
3a1a4; OCYIIECTBIATh
KOHKPETHBIE PacUeThI
Y TIOCTPOCHUS B
paMKax BEITIONTHEHUS
ayIUTOPHBIX U
JIOMAaIITHUX 3aJIaHNM;
MOHUMATH:
MPUHIUTIBI
MOZETHPOBAHUS
YHCIOBBIMHU H
(YHKIMOHATEHBIMH
psaMu IPEeIMETHOM
obractu.

KontponsHas
pabora Ne 4,
N3 Ne 10

12

Teopus
BEPOATHOCTEMN

OK-5,
OIIK-2,
I1K-1, [IK-11,
I1K-12

3HATh: OCHOBHBIE
MIOHSTHUS TEOPUU
BEPOSTHOCTEN IS
MIPUMEHEHUS B
KOHKPETHOU
MPEAMETHOM;

YMeThb: IPUMEHATh
MaTeMaTU4eCKu
amnmapar TeOpuHu
BEPOSTHOCTEN IS
peIIeHus] TUTIOBBIX
po(heCCHOHAIBHBIX
3a/1a4; OCYIIECTBIISITh
KOHKPETHBIE PaCUEeThI
Y TIOCTPOEHUS B
pamMKax BBITIONHEHUS
ayIUTOPHBIX U
JIOMAaIIHUX 3aJIaHMU;
NMOHUMATh:
NPUHIUIIBI
MOJIETTUPOBAHUS
00BEKTaMH TEOPUHU
BEPOSTHOCTEH
pEeAMETHON 001acTH.

KontponsHas
pabota Ne 4,
NUA3 Ne 11

13

DJIEMEHTEI
MaTeMaTH4YECKOU
CTATUCTHUKHU.

OK-5,
OIIK-2,
I1K-1, [IK-11,

3HAaThb: OCHOBHBIC
IIOHATHA DJICMCHTOB
MaTeMaTH4eCKOMI

KonTponsras
pabora Ne 4,
N3 Ne 12
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[1K-12

CTaTUCTUKU JJIS
MIPUMEHEHUS B
KOHKPETHOM
IPEAMETHOM;

YMETb: OCHOBHBIE
METO/IbI
MaTeMaTU4YEeCKOM
CTaTUCTUKHU TSI
pEeLIEeHUS] TUIIOBBIX
po(heCCUOHATBHBIX
3a/1a4; OCYIIECTBIISITh
KOHKPETHBIE pacyEThl
U IIOCTPOCHUS B
paMKax BBITIOJHEHUS
ayIUTOPHBIX U
JOMAIITHHUX 3aJaHMI;
MMOHUMATh: TPUHIIUIIBI
MOJICITUPOBAHUS
oOBekTamMu
MaTeMaTUYECKOU
CTaTUCTUKH

MpeIMETHON 00JIacTH.

14

IIpomexyTouHas
arrecrauus

OK-5,
OIIK-2,
IK-1, [TIK-11,
I1K-12

3HATh: OCHOBHBIC
IIOHATHUA U
HHCTPYMEHTBI
MaTEeMaTHYECKOTO
aHaN3a;

YMETh: peliaTh
THTIOBBIE
MaTeMaTHYecKue
3a1ayu,
HCIIOJIB3yEeMBIC TIPH
MIPUHATHU
YIIPaBICHUYECKUX
peuieHui;
WCIIONTE30BaTh
MaTeMaTHYECKUI
SA3BIK U
MaTEeMaTHYECKYTO
CHUMBOIIUKY TIPU
MTOCTPOEHUH
OpraHU3aIOHHO-
YIpaBIeHIECKUX
MoOJeIICH;
00pabaThiBaTh
SMITUPUYECKUE U
SKCIIEpUMEHTAIbHbIC
JIAHHbIE;

— IOHUMATh:
MaTeMaTU4YeCKue
METO/Ibl PCIICHUA
THUITOBBIX
OpraHU3alMOHHO-
YIpaBICHYECKUX
3a/ad.

9K3AMEH
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HIkana oueHuBaHUs YPOBHS C(POPMUPOBAHHOCTH KOMIIETEHIIMI
1o AucCHMILVINHe «MaTeMaTHKa»

Ko n Irtanbl GOPMUPOBAHMSA KPHUTEpPUH NOKAa3aTe/u 0aJ1JIBI
¢popmynupoBka KOMIIeTeH !
KOMIIETCHIIUN
3HaHHE OCHOB CHOCOOHOCTH 45-64
COBPEMEHHBIX XapaKTepu30BaT
Hay4YHO- b COBPEMEHHBIE
COBPEMECHHBIC
MPAKTUYECKUX U | METOMIBI U
HAy4YHO-
WH(pOPMAIIMOHH | TEXHOJIOTHH (B
3HaeT MPAKTUYCCKHE | .
BIX TEXHOJIOTUH | TOM YHUCIIC
(moporoB | HH(pOPMAITMOHHBIE
N B cepe nH(pOpMaMOHH
BIiA TEXHOJIOTHUHI B
[THIIEBBIX bIC),
YpOBEHB) | chepe  MHUIIEBHIX
OMOTEXHOJIOTHY | IPUMEHSIEMBIE B
OMOTEXHOJIOTHYECK
€CKHX chepe
UX MPOU3BOJICTB
MIPOU3BO/JICTB OMOTEXHOIOTHY
€CKUX
MIPOU3BOJICTB
yYMEHHE CIIOCOOHOCTh 65-84
UCIOJIb30BaTh MPUMEHSITh MPUMEHSTh
OK-5 COBPEMECHHEIC COBPEMEHHBIC COBpEMEHHBIC
METO/IBI U | METOJIBI U METO/JIbI U
criocobrocth uH(pOpMaNMOHHBIE | HHPOPMAIIMOHH | HHPOPMAIMOHH
HCIIOJIb30BATh yMeer p P P
TEXHOJIOTHUHI B | bIe TEXHOJIOTUU | bI€ TEXHOJIOTUU
COBPEMEHHBIE (mponBu
N obmactu B o0JiacTH B 00JIacTH
METO/IbI U | HYTBIN)
OMOTEXHOJIOTMYECK | OMOTEXHONOTUY | OMOTEXHOJIOTUY
TexHojoruu (B
Or0 TIPOM3BOJCTBA | €CKOTO €CKOT0
oM et MUIIEBOU MIPOU3BOJICTBA MIPOU3BOJICTBA
nH(}OPMaLMOHH P . P o
bie) 5 MPOYKITHH 1007000 (S:70)71 1107001 (S3:10)71
TIPOTYKITAH TTPOTYKITAH
npogeccuoHalb POAYK POAYK
Hoit HaBBIKAMU BJIQJICHHC CTIOCOOHOCTh 85-100
MPUMEHEHUS HaBbIKAMU UCIIOJIb30BaTh
JeSATSIbHOCTH
COBPEMEHHBIX WCIIOJIb30BAaHUSI | COBPEMECHHOE
HAy4YHO- COBPEMEHHOTO | Hay4HO-
MIPOU3BOJICTBEHHBI | HAYYHO- MIPOU3BOJICTBEH
X  METOJAOB U | MPOM3BOJACTBEH | HOE
MH(OPMALIMOHHBIX | HOTO o0opynoBaHue,
BIIAIeeT TEXHOJIOTUH, o0opynoBaHus, | IpUOOPHI U
(BbICOKI UCTIOJIb30BaHUS puOOpoB U MPOrPaMMHOE
i) COBPEMEHHOTO MPOrPaMMHOTO | oOecrieyeHue B
Hay4yHO- obecrieueHus B | obnactu
MIPOU3BOJICTBEHHOT | 00JIacTH MTUIIEBBIX
0 000pyIOBaHWMSI, | MHIIEBHIX OMOTEXHOJIOTHIA
npubopoB U | OMOTEeXHOJIOTHIt
MIPOrPaMMHOTO
o0ecrieueHus B
007acTH THINEBHIX
OMOTEXHOJIOTHI
OIIK-2 sHaeT ¢dbyHIaMeHTalbHble | 3HAHHE Crioco6HOCTh 45-64
CIIOCOOHOCTBIO (oporos OCHOBBI OCHOBHBIX JaTh
U TOTOBHOCTHIO 1,1171p MaTeMaTHKH U | 3aKOHOB orpesieNieHue
WCIOJIb30BaTh oBeHb) CMEXHBIX €CTECTBEHHOHAY | OCHOBHBIX
OCHOBHBIC yp oTpacyield; e | | YHBIX 3aKOHOB
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3aKOHBI 3aJ]a4yd  HAYYHBIX | JUCIUTUIHH €CTECTBCHHOHAY
€CTECTBCHHOHAY HCCIENOBAHUN II0 | MATEMATHUKH B YHBIX
YHBIX HaIPaBIICHUIO npodeccuoHalb | TUCIUILIHH,
IACIUIUIMH B NeSITEIILHOCTH; HOH METOIBI
npodeccuoHab OCHOBHEIE JESITENbHOCTH MaTeMaTH4eCKO
HOH UCTOYHUKU ro aHaJinu3a,
JIEATEILHOCTH, HAy4YHOM TEOPETUYCCKHE
MIPUMCHSITh nH(pOpMaIIHH. HCCIIEIOBAHUS
METO/IBI Crioco0HOCTD Crocoben 65-84
MaTeMaTHIECKO COCTaBIIATH COCTaBIATH
ro agaumsza o COCTAaBJIATh OOIIWU | OO IUIaH o0 Ian
MOJICTTUPOBAHUS IIaH paboThl TO | pabOTHI MO paboTsI 1O
, HaIPaBIICHUIO HAIPaBJICHUIO HAIPaBJICHUIO
TEOPETUYECKOTO npoeCCHOHATIBHO | MPO(ECcCHOHANb | UCCIIEIOBAHUH B
u yMeeT W  JIeATeNLHOCTH, | HOI o0acTu
JKCIEpUMEHTaN | (POJBU | JIENaTh pacdeTsl | IeATeIbHOCTH, OMOTEXHOJIOTUH
BHOT'O HYTBIN) CBIPbS IIPH | IPUMEHSATH , ICIIOJIb30BaTh
HACCIIEIOBAHUS HW3TOTOBJIEHUU 3aKOHBI TEOPETUICCKHE
MPOJIYKTOB MaTeMaTHKH 3HaHUE Ha
UNIEBOU pH MPAKTHUKE
OMOTEXHOJIOTHH. HW3COTOBJIEHUU
[MUIIEBBIX
POJYKTOB
CriocoOHOCTE Crocoben 85-100
IIPOU3BOIUTH IIPOU3BOIUTH
coop, coop,
00paboTky, 00paboTKy,
aHaJIN3 U aHaJIN3 U
CHCTEMATH3allM | CHCTEMaTH3aIu
HaBBIKAaMH  cOopa,
10 nHopmanuy; | o
00paboTku,
CHOCOOHOCTh uHpOpMaINH;
aHaimsa "
BbIOpaTh croco0eH
CHCTEMaTH3aIlIuU
METOABI U MPUMEHSTh
uH(popMaLnu;
CpencTBa METO/IBI
HaBbIKAaMHU BbIOOpa
BlIageeT HEOOXOIMMEIE MaTeMaTHYECKO
METOJIOB M CPEJICTB
(BBICOKHT JUTSL pETIICHHUS ro aHajin3a u
N pelieHus 3a1a4
i) 3a1a4 MOJIETTUPOBAHUS
HCCIIENOBAHUA,
HCCIIENOBAHUA,
HCIIO/IL30BATh
MPUMEHSITh
€CTeCTBCHHOHAYYH
TEOPETUICCKHE
BIE 3aKOHBI B
npodeccuoHanbHO
N AKCIIEPUMEHTAI
1 1eITeIbHOCTH
bHEIE
HACCIIENOBAHUS
MaTEMAaTUKHU B
npodeccuoHalb
HOU
NESITENILHOCTH
[1K-1 TexHomornyeckui | 3HaHUE Crioco6HOCTE 45-64
CIIOCOOHOCTBIO | 3HAET porecc B | OCHOBHBIX 0OBSACHUTE
OCYIIIECTBISTh (TIOpOTOB | COOTBETCTBUU C | TEXHOJIOTUYECKH | TEXHOIOTHYECK
TEXHOJIOTHYECKH | BIi pErIaMeHTOM, X TIPOIIECCOB B Wi TIporiecc B
i mpoliecc B | YPOBEHb) | TEXHHUYECKUE COOTBETCTBUH C | COOTBETCTBHHU C
COOTBETCTBHU C CpeICTBa JUTSL | perJIaMEHTOM perIaMeHTOM
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periiaMeHToM | HU3MEPEHHS
HCIIOJIb30BAaTh OCHOBHBIX
TEXHUYECKHE napameTpoB
cpencTBa s OMOTEXHOJIOTHYECK
U3MEPECHUS UX TIPOIIECCOB
OCHOBHBIX VYmMmenue 65-84
rapamMeTpoB HCIIOJIb30BAaTh
OHMOTEXHOJIOTUY TEXHUYECKHE CnocoOHOCTh
OITKCKLIBATh H
€CKHX CpeICcTBA JIIs 000CHOBBIBATh
XapaKTepu30BaTh
MIPOILIECCOB, U3MEpEHUS OCHOBHEIC
o OCHOBHEIE
CBOWCTB CBIPbS | yMEET OCHOBHBIX nmapameTpbl
napaMeTpbl
Y IPOAYKIIHH (mpoiBH napamMeTpoB OHMOTEXHOJIOTHY
N OMOTCXHOJIOTHYCCK
HYTBIN) OMOTEXHOJIOTHY | €CKHX
ux MPOILIECCOB,
. CCKHUX MIPOILIECCOB,
CBOWCTB CBHIpbSl U N
MPOIIECCOB, CBOWCTB CBHIPbS
MPOIYKIAH o
CBOJCTB CBIPbSI | M IPOJTYKITUU
Y IPOAYKIIUU B
MaTeMaTUKe
Biagenue 85-100
CIIOCOOHOCTBIO
MIPUMEHSTH
HaBBIKAMH TEXHHYECKHUE
eIIeHHUS cpencTBa s CrocobrocTs
P P dbopmynHupoBaTh
MIPAKTUICCKIX U3MEpEHUS
. 3aJa4d Ha
3ama4, NpuEMaMHu | OCHOBHBIX
BJIaJICET MIPOSKTHPOBAHH
OTMCAHUS HAYYHBIX | ITAPAMETPOB
(BBICOKH e
N 3a1a4 1 | OMOTEXHOIOTHY
i) OMOTEXHOJIOTUY
WHCTPYMECHTAPUEM | €CKHX
ibIe: CIICHHUS | MIPOIECCOB eeroro
P p o ’ mporecca
MaTeMaTHYECKUX CBOCTB CBIPbSI
MIPOU3BOJICTBA
3aJa4 MaTeMaTUKW | U MIPOIYKIIHH B
npodeccuoHalb
HOM
JIEITEILHOCTH
0COOEHHOCTH 3HaHHE OCHOB CIIOCOOHOCTH 45-64
TUTAHUPOBAHUS TUTAHUPOBAHUS | IUITAHUPOBATH
HKCIIEPUMEHTA, DKCIIEPUMEHTa, | SKCIIEPUMEHTHI,
00paboTku U | 00paboTKu; 00paboTKu;
MPEICTaBICHUS METOJIOB noaouparth
K 11 MOJTyYEHHBIX KPUTHIECKOTO METO/IbI
pe3yIbTaToB; aHajau3a u aHajau3a u
BJIaJICHHEM
METO/IbI OIIEHKU OIICHKU
METOIaMH
3HAET KPUTHYECKOTO COBpPEMEHHBIX COBpPEMEHHBIX
TUTAHUPOBAHUS
(TTOporoB | aHaNKM3a W OICHKH | HAYYHBIX Hay4YHBIX
IKCIIEPUMEHTA, N . .
Bl COBpPEMEHHBIX JIOCTYKCHUH, JIOCTUKCHHH,
00paboTKu u
YPOBEHB) | HAYIHBIX METO/IOB pelreHus
MIpeICTaBICHUS .
JIOCTYDKECHMH, pelieHus HCCIIEIOBATENbC
TTOJTY9IEHHBIX
METOJIbI ~ PEIICHHS | HCCIIS0BATENbC | KHX U
pE3yIbTaToB
HCCIICIOBATEIIbCKH | KUX U MPAKTUIECKUX
X W TPAKTHYECKUX | MPAKTHUCCKHUX 3aJ1a4, Hay4JHO-
3ajad4, METOJIbI | 3aJa4, MCTOJOB | UCCIIEI0BATEIIbC
Hay4YHO- Hay4YHO- KOU
HCCIIEIOBATEIILCKO | MCCIIENOBATENIbC | ACATEILHOCTH
A IeITeTbHOCTH KoM
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JACATCIIBHOCTH

yMEHUe CIIOCOOHOCTh 65-84
MIPOBOJIUTh MIPOBOTUTH
HAyYHBIN HayYHBIH
IKCIIEPUMEHT, IKCIIEPUMEHT,
TUTAHUPOBATH
oOpabatbIBaTh U | 00pabaThIBaTh U
IKCIIEPUMEHT,
NPECTaBIIATh MPECTABIIATh
obOpabareiBaTh  H®
MOJTy4YEHHBIC MOJTy4YCHHBIC
NPEICTaBIIATh
pe3yJbTaThL; pe3yJIbTaThI;
MOJTy4YEHHBIC
paborarts C paboTarts C
pe3yJbTaThI;
HAyYHO-TEXHHUYE | HAYIHO-TEXHUY
paboratb c . .
CKOIt €CKOM
HAyYHO-TEXHHYECK . .
. . | nadopMmanueit, | undopmaiue,
ol umHpopManuen,
UCIIOJIb30BATh UCIIOJIb30BaTh
yMeeT UCIIOJIb30BATh . .
. OTEYECTBEHHBIN | OTEYCCTBCHHBIH
(MpOJIBH | OTCUCCTBEHHBIA M . .
N . U 3apyOCKHBIA | M 3apyOeKHBIN
HYTbIM) | 3apyOCKHBIA OIBIT
OIBIT B OIBIT B
B obnactu
obnactu obmactu
MUIIEBBIX
. MTUIIEBBIX MUIIEBBIX
OMOTEXHOJIOTHA, . .
OMOTEXHOJIOTHH, | OMOTEXHOJOTHI
CHUCTEMaTH3UPOBAT
CHUCTEMaTH3HPOB | ,
b u 0000mare
aTh " CUCTEMAaTHU3HPO
uHpopManu 1O
000011aTe Barb U
HCIIOJIb30BaHUIO
WH(OPMAIIHIO 0000mmaTh
pecypcoB
o nHpopMaIuio
MIPOU3BOJICTBA
MCIIOJIb30BAHUIO | 1O
pecypcoB UCTIOJIb30BaHUIO
MIPOU3BOJICTBA pecypcoB
MIPOU3BOJICTBA
BJIQJICHHC CIIOCOOHOCTH 85-100
. HaBBIKAMHU TUTAHUPOBATh
TEXHHUKOU
TUTAHUPOBAHUS | SKCIICPUMEHT,
TUTAHUPOBAHUS
DKCIIEPUMEHTa, | 00pabaThiBaTh U
HKCIIEPUMEHTA,
00paboTKu 1 MIPEJICTABISATh
00paboTku u
MPEJICTABICHUS | TOJTYYECHHBIE
IPEICTABICHHUS
MOJTyYEHHBIX PE3YIIbTaTHI,
MOJTY4YEHHBIX
pe3yIbTaToB; MIPUMEHSTh
pe3yIbTaTOB;
BJIQJICCT MIPUMCHCHHUS OCHOBHBIC
OCHOBHBIMH
(BBICOKH OCHOBHBIX METO/JIbI U
N METOITaMHU u
i) METOJIOB U IIPUEMBI
npreMaMu
IPUEMOB MIPOBEICHUS
MIPOBEICHUS
MIPOBEICHUS IKCIIEPUMEHTAI
AKCIIEPUMEHTATbH
. | PKCIIepUMEHTan | bHBIX
BIX HCCIICJIOBAaHHM .
BHBIX WCCIICJIOBAHWH B
B obnactu N
UCCIICIOBAHMMA B | 00/1acTH
MTUIIEBBIX
N o0JacTu MMUIIEBBIX
OHMOTEXHOJIOTUI .
MTUIIEBBIX OMOTEXHOIOTHIA
OMOTEXHOJIOTHIT
I[IK - 12 METOIbI 3HaHue 3HaeT 45-64
CIIOCOOHOCTBIO | 3HAET KPUTHIECKOTO CYITHOCTH CYITHOCTh
y4acTBOBaTh B | (IIOPOTOB | aHANU3a U OIEHKH | METOJIOB METOJIOB
pa3paboTke BIi COBPEMEHHBIX KPUTHIECKOTO KPUTHIECKOTO
TEXHOJOTHYECK | YPOBEHB) | HAYUHBIX aHaJM3a u aHaM3a u
1704 JIOCTYIKCHUH, OIICHKH OIICHKH
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MIPOEKTOB
cocTaBe

aBTOPCKOTO
KOJUICKTUBA

B

METO/IBI COBpPEMEHHBIX COBpPEMEHHBIX
TeHEPUPOBAHHUS HAyYHBIX HAyYHBIX
HOBBIX WJEH TPH | TOCTUKECHUH, JIOCTYKCHHH,
pelieHnn METOJIOB METOJIOB
HCCJIEIOBATENIbCKYA | TEHEPUPOBAHUS | TEHEPUPOBAHUS
X W IPaKTUYECKHUX | HOBBIX MJIEH IIPU | HOBBIX UJEH
3aJa4, B TOM YHCJE | pEelIeHUH IIPU pElICHUN
B HCCIICIOBATENLC | MCCIICIOBATEIBC
MEXIUCUUIUIMHAPH | KUX U KHX U
BIX 00JacTsX, | MPaKTHYECKUX MPAKTUIECKHUX
METOJbl  HAy4yHO- | 3a/1a4 3ajaq
UCCIIeIOBATEIECKO TEOPETUICCKHE
i 1eaTeIbHOCTH OCHOB
CrniocobHOCTB Cnocoben 65-84
aHAJIM3UPOBATh | AaHAIU3UPOBATH
AIBTEPHATUBHBI | ATbTCPHATUBHBI
pabortath C | € BapUaHTHI € BapUaHTHI
HAyYHO-TEXHHYECK | PEIICHUS pelieHus
ol uMH(pOpMAaIUEH, | UCCIEIOBATENbC | UCCIEAOBATENBC
YMETh KHX U KHUX U
UCIIOJIb30BATh MPAKTUYECKHUX MPAKTUYECKUX
OTEUECTBEHHBIH U | 33/1a4 U 3a/a4 u
veeT 3apyOeKHBIH OIBIT | OLIEHUBATH OLICHUBATh
EIHpOI[BI/I B MOTCHIMATbHBIC | MOTCHIIMAILHBIC
HyTH1iH) po(HeCCHOHATLHO | BBIMTPBIMIN/TIPO | BRIMTPBIIIH/TIPO
yr H  JeATENbHOCTH, | UTPBIIIH UTPBIIIN
CUCTEMATH3UPOBAT | peallh3aliu peanuzanuu
b MU 0000mATh | STUX BAPUAHTOB, | TUX
UHPOPMALIMIO  TI0 | CIIOCOOHOCTH BapHaHTOB,
HCIIOJIb30BAHUIO paborath ¢ croco0eH
pecypcoB HOPMAaTUBHO- paboTtath ¢
MIPOU3BOJICTBA TEXHHYECKOUH HOPMAaTUBHO-
JIOKYMEHTALUEH | TEXHUYECKOU
0Tpaciu JOKyMEHTaluen
OTpaciiy,
CrniocobHOCTB Crniocoben 85-100
OCHOBHBIMH
aHAIM3UPOBaTh | AaHATU3UPOBATH
METOITaMHU u
OCHOBHEBIE OCHOBHBIC
nprueMaMu
MHPOBO33pEHYE | MUPOBO33PEHUE
MIPOBEICHUS
CKHE U CKHe U
AKCIIEPUMEHTATbH
. | MeToIoIoTHYEeC | METOAOJIOTHYEC
BIX HCCIICJIOBAaHHH
., | Kue nmpoOnemsl, | Kue NpoodiIeMsl,
B CBOCH
B T.U. B T.U.
npodeccuoHaIbHO
BIaJceT | . MEXIUCITUTUINH | MEYKIUCITMILTAH
u obacTu;
(BBICOKH apHOTO apHOTO
N crocobeH
i) Xapakrepa Xapakrepa
MIPOBONTH
BO3HUKAIOIIUX B | BOSHUKAIOIINX
CTaH/IapTHBIC u
HayKe Ha B HayKe Ha
cepTU(UKAITOHHBI
COBPEMEHHOM COBpEMEHHOM
e UCTIBITAaHUS
. | oTame ee JTarne ee
CBIPBS, TOTOBOM
pa3BUTHSA, pa3BUTHA,
MPOTYKITHH "
BJIQJICHHC BJIaJIeeT
TEXHOJOTUIECKHIX
TEXHOJIOTHUSIMU | TEXHOJIOTHUSMU
MIPOIIECCOB;
TUTAHUPOBAHUS B | INITAHUPOBAHUS
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npodeccuoHalb
HOU
JIESITEIbBHOCTH B
cdepe HaydIHBIX
HUCCIIEIOBaHUN

B
npodeccuoHanb
HOMI
JEeSITEILHOCTH B
chepe HaydHBIX
HCCJICIOBAHUI

KoHnTpoJbHbIe 3a1aHUA
KontpoabHbie padotsl 1 cemecTpa
KOHTPOJIbHAS PABOTA Ne 1
BAPUAHT 1

1,2) JlaHa cucreMa JMHEHHBIX anredpandyeckux ypaBHEHUN

X1+ 2% + 4x; = 12;
51 + Xo + 2X3 = 15;
3X1— X + X3 = 10;

Pemute AByMs ciocobamu:
1) meronom Kpamepa; 2) merogom ["aycca.

3) Hanbr Bepmmnbl: A(23;5); B(-1;-2); C(-5;1) tpeyroapHuka. Haiitu miomanmb

AABC:

SA ABC-

4) Haiitu o0beM TpeyroiapHoi mupamunsl ¢ BepmuHamu A(-1;3;5); B(5;4;2);

C(0;1;3); D(4;1;2).

5) Hansl Bepmubl Tpeyronbauka ABC: A(0;0), B(-1;-3), C(-5;-1). CocTaBuTh
ypaBHEHHE TIPSIMOM, MPOXOJAIICH uYepe3 BepliMHYy A TpeyrojbHHKa U

napajuienbHoi ero cropone BC.

6) Haiitu npenen
4x* —5X +6

lim

o BX2 +TX =2

7) Haiiti npenen
. X—6x+5
lim

o XE—TX+6
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KOHTPOJIbHAA PABOTA Ne 1
BAPUAHT 2

1,2) JlaHa cucrteMa JTMHENHBIX aNredOpandyecKux ypaBHEHUN

X1+ Xo — X3= 0;
8Xy + 3X, — 6X3 =-13;
A+ X —2X3= -7,

Pemute aABymMs cnocobamu:
1) meronom Kpamepa; 2) meronom ["aycca.

3) Hansr Bepmmabl: A(15;9); B(-1;-3); C(6;21) tpeyrosbuuka. HaiTu miormiaas
AABC:

SA ABC:

4) Haritn o0beM TpeyronbHOW mmpamuabl ¢ BepmuHamu A(2;2;1); B(5;0;3);
C(3;-1;3); D(5;1;6).

5) CocraBuTh ypaBHEHHE MpsIMOH, mpoxojsmed uveped Touky M (5)u

oOpasytoiei ¢ npsimoit 2X + Y —4 =0 yron %

6) Haittu npenen
i 5x% —6X +7
erD O9x% +8x -3
7) Haiiti npenen
. X*—=TX+6
lim

o X2 —8X+T7

73



KOHTPOJIbHAA PABOTA Ne 1
BAPUAHT 3

1,2) JlaHa cucrteMa JTMHENHBIX aNredOpandyecKux ypaBHEHUN

X1+ Xo + 2X3=-1;
2X1 — Xo +2X3= 4;
4X1 + X +4X3= -2

Pemute AByMs cnocobamu:
1) meronom Kpamepa; 2) meronom ["aycca.

3) Jans! Bepumnbl: A(22;-6); B(-2;1); C(—6;—2) tpeyronpuuka. HaiiTu mioriaab
AABC:

SA ABC:

4) Haritn o0beM TpeyronbHOW mmpamuabl ¢ BepmmHamu A(1;2;1); B(2;3;5);
C(6;2;3); D(3;7;2).

5) aubr Bepmunabl Tpeyronbauka ABC: A(1;1), B(4;5), C(13;-4). CocTaBuTh
ypaBHEHHUS MEWAHbI, IPOBEJICHHON M3 BEpIITUHBI B,

6) Haiiti npenen
I 6x% —7x+8
erD 10x% +9x -5

7) Haiiti npenen
li X2 —8x+7
M Ox+8°

74



KOHTPOJIbHA S PABOTA Ne 2
BAPUAHT 1

1) Haiitn ipenen
tg5x

im ——-—.
x—+0 tg4x

2) Hatitu mpenen

. x+3)7°

Iim | —— , X>0.
4

3) Haiitu npenen
i Sin 25X
=40 In?(1+3x)

4) Haiitu nipeen o npaswry JlomuTans

im In(1+ 4x)

Xx—+0 5x

5) Haiitu nmpou3BOIHYIO HESIBHOM (DYHKIIUU
X-siny+y-sinx=0

dy

6) Haiitu mpou3BogHYIO dx napameTpuuecKon pyHKIIUu
X

x=3t"+1, y=t>-t*-4

7) Haiitu T. 3KCcTpeMyma, SKCTpeMyM (YHKIIMH, MPOMEKYTKH BO3paCTaHUS,
yObIBaHMUSI.
[TocTpouts rpaduk GyHKIHH

y =3x?—6Xx+6
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KOHTPOJIbHA S PABOTA Ne 2
BAPUAHT 2

1) Haiitn ipenen
fim 19%%
X—+0 tg?x

2) Hatitu mpenen

5x+7
lim (XL:) , Xx>0.
X_

3) Haiitu npenen
. In(1+3xSin x)
lim . :
X—>+0 tg X

4) Haiitu nipeen mo npaswry Jlomurans
6
im (1+5x)° -1
X—+0 TX

5) Haiitu npou3BOIHYIO HESIBHOU (YHKIIUN
X +y®—7xy=0
y dy y
6) Haiitu mpou3BoaHYIO dx napamMeTpuuecKon pyHKIIH
X
—t

x=e", y=e".

7) Haiit T. skcTpemMyMma, SKCTpeMyM (YHKIHH, TPOMEXKYTKH BO3paCTaHUS,
yOBIBaHUSI.
[TocTpouts rpaduk GyHKIHH

y =4x* —8x+8

76



KOHTPOJIbHA S PABOTA Ne 2
BAPUAHT 3

1) Haiitn ipenen
tg7x

im ——-.
x—+0 tgﬁx

2) Hatitu mpenen

. x+5)""°
lim <6 , X>0.
X_

3) Haiitu npenen
i Sin 23X
=40 In?(1+2x)

4) Haiitu nipeen o npaswry JlomuTans
im sin(6x)
x>0 77X

5) Haiitu mpou3BOHYIO HESIBHOW (DYHKIIUU
X" +y"—8xy =0

dy

6) Haiitu mpousBoaHYIO ix napameTpuueckon PyHKIUu
X

x=Int, y=+t

7) Haiitu T. skcTpemyMma, SKCTpeMyM (YHKIMH, MPOMEXKYTKH BO3PACTaHUS,
yObIBaHMUSI.
[TocTpouts rpaduk GyHKIMH

y =5x% —10x +10
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KonTpoJsbHbie padoThl 2 cemecTpa

KOHTPOJIbHAA PABOTA Ne 1
BAPUAHT 1

1) Haittu HeonpeneieHHbIM HHTETPall C UCIIOIb30BaHUEM MOJICTAHOBKHU
Ix3(1— 2x4)dx .
2) Haiitu onpenesieHHbIN HHTErpa

j arcsin x
5 A1—
3) UccienoBaTh CXOIUMOCTh HECOOCTBEHHOT'O UHTETpaja
T dx
4) Haiitu ob1uiee pemienue nudpepeHuaibHOro ypaBHEeHUs

y'tgx=y .
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KOHTPOJIbHAA PABOTA Ne 1
BAPUAHT 2

1) HaifTu uaTErpali ¢ UCMOJIb30BAHUEM MO/ICTAHOBKH

[
~ = dx.
1+ %3

2) HaiiTu onpenesieHHbI UHTETpal

2 2
jf(x)dx, f(x):{x » Osx=<l
7 2—X1<x<2

3) HCCJIGI[OB&TI) CXOAUMOCTB HECOOCTBEHHOTO HHTCI'pajia

1
J‘ dx
. :
2 VX
4) Haiitu obmiee pemenue auddepeHinaibsHOTO ypaBHEHUS

cos’X-y' =vy.
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KOHTPOJIbHAA PABOTA Ne 1
BAPUAHT 3

1) Haittu unTerpai ¢ UCnojb30BaHUEM MOJICTAHOBKH

sinx
I dx .
14+ 2cos X
2) HaiiTu onpenesieHHbI UHTETpal

X, 0<x<t

{f(x)dx’ f(x):{t(l—x), t<x<1

3) UccienoBaTh CXOUMOCTh HECOOCTBEHHOI'O UHTETpaja

T dx
1 9\/ X
4) Haittu o6uiee perenue nuddepeHImaibHOro ypaBHEeHUs

dy—2J§~§dx:O.
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KOHTPOJIbHA S PABOTA Ne 2
BAPUAHT 1

1) Haittu obiee pemenne nuddepeHInanTsHOr0 YpaBHEHUS
y' +2y =e®*.
2) BerauciauTh ABOMHOMN MHTErpa

H (x + 2y )dxdy

eciu obsacth D orpaHnyeHa JMHUAMH: Y =X, ¥ = 2X, X =2, X =3.

3) UccienoBaTth CXOIUMOCTD psijia

3"n!
Z )

n
1 N

4) Haiitu 00;1aCTh CXOJIUMOCTH PsiJia

n

X
Z2“(n+1)'

n>0
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KOHTPOJIbHA S PABOTA Ne 2
BAPUAHT 2

1) Haittu obiee pemenne nuddepeHInanTsHOr0 YpaBHEHUS

y':i+x+3.

X+3

2) BeraucnuTh ABOMHOMN MHTErpal
” (x2 + yz)dxdy
D

eciu obnacts D orpannyena quHusAMH: y =X, Xx=0,y=1y=2.
3) UccnenoBarh cXOAUMOCTD psifia

(nt)°
4) Haiitu 006;1aCTh CXOJIUMOCTH PsJia

3"x"

;3\/n+1'
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KOHTPOJIbHA S PABOTA Ne 2
BAPUAHT 3

1) Haittu obiee pemenne nuddepeHInanTsHOr0 YpaBHEHUS
XYy =Yy+X?-COSX.

2) BerauciauTh ABOMHOMN MHTErpa

”(y — 4x)dxdy

D
eciu oonactb D orpannuena quHusamu: y =2X, Yy =3X, X=2,
3) UccienoBath CXOIUMOCTD psijia

>3]

n>1 n

4) Haiitu 00;1aCTh CXOJIUMOCTH PsiJia

Z(n+1)2xn _

n
n>0 2
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TecToBBIC 3a1aHUSA

TECT 1. JIuneiinas anredpa. Bekropbl

1. Matpuuen pazmepa M X N Ha3pIBaeTCA

a) COBOKYITHOCTH M MPOM3BOJIBHBIX CTPOK M N MPOU3BOJIBHBIX CTOJIOOB YUCEIT;

b) npsmoyrosibHas TabIUIA, CoAepIKaIIas M CTPOK U N CTOJIOIOB;

C) aro0ast COBOKYIHOCTh M X N umcen.

2. JIBe MaTpuLbl HA3bIBAKOTCS PABHBIMH €CIIU

a) OHHM MMCIOT OJIMHAKOBYIO Pa3MEPHOCTb;

b) oHm wWMerT paBHOE KOJIMYECTBO CTPOK U CTOJOIOB ¥ COBIAAAIOT
MO03JIEMEHTHO;

C) OHHM UMCIOT OJJUHAKOBYIO Pa3MEPHOCTh M COBIAIAIOT MIO3JICMEHTHO;

3. Marpuia Ha3bIBaeTCsl KBaJAPATHOM, €CIIN

a) cymMMa KBaJIpaTOB BCEX €€ 3JICMEHTOB HEOTPHIIATEIIbHA;

b) umcio ee CTPOK PaBHO YKCIY €€ CTOJIOLOB,;

C) OHa COACPKUT KBAJPaTHBIC OJOKH.

4. JluaroHaIbHOW HA3bIBACTCS KBAPATHASI MAaTPULA, Y KOTOPOU

d) Ha JUArOHAJISIX CTOST HEHYJICBBIC YKCIIA;

b) Bce HeaMaroHaNbHBIC YIIEMEHTHI PABHBI HYJTIO;

C) Ha IJaBHOW JMAroHAIM CTOST CIMHHUIIBI.

5. EnvHn4YHOM Ha3bpIBaeTCsA KBaJpaTHAs MaTpUIla, Y KOTOPO

a) BCE HEMaroHaJbHBIC AJIEMEHTHI PABHBI SIMHHUIIC, & JHATOHATBHBIC YJIEMEHTHI
PaBHBI HYJIIO.

b) Bce a;eMeHTBI paBHBI €MHUIIB;

C) BCe AMaroHaJbHBIC HIEMEHTHI PABHBI CIMHHUIIC, & HEIUATOHAILHBIC 3JICMEHTHI
paBHBI HYJIIO.

6. MaTpuiia Ha3bIBa€TCSl HYJIEBOM, €CIIH

a) BCE ee DJIEMCHTHI PaBHbBI HYIIIO;

b) oHa comepkuT HYJIH;

C) HrpKe (BBIIIC) TUArOHAIU CTOST TOJBKO HYJIH.
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7. KBaznpaTHast MaTpHila Ha3bIBa€TCsl TPEYTOJIbHOM, €CIIU

a) 2JIEMEHTaMU MATPHIIBI SBIISIOTCS TPEYTOJIbHUKH;

b) mocne 3auepkuBaHWs 3JIEMEHTOB HIDKE (BBINIC) €€ TJIABHOM JMAroHajIH
OCTAHETCSI TPEYTOJIbHUK;

C) Bce €€ DJICMEHTBI, PACIOJIOKCHHBIC HIDKE (BBIIIC) TJIABHOW JMaroHaju,
PaBHBI HYJIIO.

8. VYKa3zarb mNpaBWIbHBIE CBOWCTBA CIIOKEHHMS M YMHOXEHUSA MaTpHII,

YMHOXCHUA MAaTPUIl HA YUCJIIO!:

a) A+B=B+A; d) (A+B)C = CA + CB;

b) A(B+C)= BA+ AC; e) AB=BA;

c) m(A+B)=mB + mA, m= const; f) A(BC)=(AB)C,;

9. Yka3aTpe npaBUIbHBIE CBOWCTBA ONIEPALIUY TPAHCIIOHUPOBAHUS MATPULL
a) (4))'=4"; C) (AB)'=A'B’;

b) (A+B)’=A"+B’; d) (mA)’=mA’.

10. Yka3arbs npaBWIbHBIE CBOWCTBA ONPENCIUTEIECH

a) ecnu Kakas JMOO CTpoka (CTOJOeI]) MaTpHUIbl COACPKUT HYJIH, TO €€
OTIpEIETUTENb PAaBEH HYIIIO;

b) ecnu Bce 3neMEHTBI ONpeACTUTENs] YMHOKUTH Ha YUCIIO M, TO OMPEISIIUTEIh
YMHOKHTCS Ha 9TO YKCIIO M;

C) TpU TPAaHCIIOHHUPOBAHUU MATPHIIBI €€ ONPEICIUTEIbh HE H3MCHSICTCS;

d) mpu mepecTaHOBKE JABYX CTPOK (CTOJIOIIOB) MATPHIIBI €€ ONPEACIUTEIbh HE
WU3MCHSET 3HaK Ha MPOTUBOTIOJIOKHBIN;

€) eciM KBajpaTHas MaTPHUIlA COJACPIKUT BCE OJJUHAKOBBIC CTPOKH (CTOJIOIIBI), TO
ee onpenenurens paseH 0;

f) onpenenurens KBagpaTHOM MaTpHIlLl paBeH 0, TOJIBKO €CIIH BCE €r0 CTPOKHU
(cTONOIIBI) OTMHAKOBBHI;

g) eCli  HEKOTOPbIE  DJIEMEHTBI  JIBYX CTPOK  (CTOJOLIOB)  MaTPHIIbI
MIPOMOPITMOHATILHBI, TO €€ ONpeaeTuTeNb paBeH 0;

h) ompenenuTens MaTpUIlbl HE HW3MEHHUTCS, €CIAM K JJIEMEHTaM KakoW JHOO
CTPOKH (CTOJIOIA) MAaTpULIbl MPUOABUTH 3IEMEHTHI IPYroil CTpoku (cTosda),
IpEIBapUTEIHLHO Pa3/IeIeHHbIE Ha OJTHO M TO YK€ YHCIIO.
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11. YcTaHoBUTH COOTBETCTBUE

1) KBanparHas MaTpuIa a) OmpenenuTenb  MaTPUIBI  HE
Ha3bIBACTCS BHIPOXKICHHOM; paBeH HYJIIO;

2) KBanpatHas MaTpuIa b) Onpenenurens MaTpUIBl paBeH
Ha3bIBACTCS HEBBIPOXKICHHOM; HYJTIO;

12. Marpuna A ‘Ha3pIBaeTcs 0OpaTHOM K MaTpuLEe A, eCiu
a) AlA=pAAl=E;
b) AllA=A";

c) A—A1=0.

13. YcTaHOBUTH COOTBETCTBHE MEK/ly HA3BAHUSIMU METOJIOB U (hOpMyIamMu
1) Meton Kpamepa; a) X=A-B/A;

2) Meton oOpaTHOI MaTpUIIBL. _

14. BekTopsl SIBIAIOTCS KOJUIMHEAPHBIMU, €CITU

d) OHHU JIeXAT B MAPAIUICILHBIX IJIOCKOCTSIX;

b) oHu nmexar Ha mapayuIeBHBIX PSIMBIX;

C) OHH JIeXaT Ha OJHOM MPSIMOH.

15. HyneBbIM Ha3bIBarOT BEKTOP

a) Ha4aJo KOTOPOr'0 MMEET HYJICBbIC KOOPANHATHI,

b) BekTOp HYJIEBO¥ ITHHBI,

c) sekrop (0,0,0).

16. IIpOTHBOMONIOKHBIM BEKTOPOM a K BEKTOPY b Ha3bIBAIOT TAKOM BEKTOP, YTO
a) a—b=0;

b) a+b=0;

c) a-b=1;

17. YcTaHOBUTBH COOTBETCTBHE

1) nTUHEWHO HEe3aBUCUMBIC BEKTOPA, a) (1,0); (0,2);
2) JMHEHHO 3aBUCUMBIE BEKTOPA; b) (1,1); (2,2).
Tecrt 2. IIpsimbie. KpuBble BTOPOTO MOpsiaKa
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1. YcTaHOBUTH COOTBETCTBUE
1) YpaBHeHue npsMon, Npoxosiiei uepes
JAHHYIO TOYKY B JJAaHHOM HalpaBlICHUU;
2) YpaBHEHHE NIPSIMOM C YIJIOBBIM
Kod(ppurueHTom;
3) OO11iee ypaBHEHUE TIPSIMOM;
4) YpaBHeHHUE PSAMOIl B OTpE3KaXx;
5) YpaBHeHUE My4Ka MPSMBbIX;
6) YpaBHeHuUE NpsIMOM, TPOXOJAIIEH Yepe3 J1BE
JAaHHBIE TOYKHU.
7) Paccrosinue oT Touku M (X,, Yo) 10 IPsIMOi
Ax+By+C=0

2. YCTaHOBUTH COOTBETCTBUE
1) Yron mexay npsiMbIMu;
2) YcnoBue napajiieIbHOCTH IPSIMBIX
y=kix+b,uy=kX+bhy
3) YcnoBue neprneHauKyIsIPHOCTH MPSIMBIX
y=kix+b,uy=kX+bhy
4) YcnoBue napanieibHOCTH IPSIMBIX
AX+Byy+C;=0mAX+By+C,=0;
5) YcnoBue neprneHauKyIsIpHOCTH TIPSIMBIX

A1X+Bly+C1:OI/IA2X+ Bzy+C2=O;

3. YCTaHOBUTH COOTBETCTBHUE
1) YpaBHeHuEe OKPY>KHOCTH;
2) Kanonnueckoe ypaBHeHHE TapaboIIbL;
3) Kanonuueckoe ypaBHeHHE TUTIEPOOIIBI;

4) KaHoHHYECKOE YpaBHEHUE AJUIMIICA.
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a)y =Kk, +Db;
b)Y - y1 =K (X - Xy);
C) XY g

a b

d) Ax+By+C=0;

e) Y= - X=X
Yo—Y1 X=X

|Axg + Byg +C|

f)d=
VA? £ B?
a) ¢ = /2,
b) k, =——;
C) k, =k,

d) Al/Az :Bl/BZ ;
8) A1A2' B]_Bzz O,

f) AA, +BB, =0;

©) (X - Xo)* + (¥ - Yo) = R";

d) X2+ y2= RZ’



2 2

x* y
a? b’
f) y*=2px;
4. YCTaHOBUTH COOTBETCTBHUE
1) pokycel mapabosr; a) F(C;0),F,y(-C;0).C = la2 +b2:
2) (okychl TUIIEpOOJIBI;
) doxy P b) F,(C;0),F,(-C;0).C =+a®?—b?
3) pokycsl dIHICa;
c) F (p/2;0);
5. YCTaHOBUTH COOTBETCTBUE
1) 9SKCIEHTPUCUTET TUTIEPOOITHI; a) y=2x
2) SKCUEHTPUCUTET DIUIUIICA;
) b) =S c=./a%_p2
3) acuMrnToTa runepooIIbI; ) & a,C a ;
C) e=S c=+a2 +b2;
a
d) y=—-x
TECT 3. [Ipenensl 1 HEOPEPHIBHOCTh
1. YcTaHOBUTH COOTBETCTBUE
1) Yernas pyukmms y=F(x); a) f(—x) = —(x);
2) Heuernas dynkuus y=Ff(x); b) f(—x) = f(x);
2. YCTaHOBUTH COOTBETCTBUE
1) ®yuknus f(X) Bo3pacraer; a) x <X, < f(x)<f(x,);
2) Oyuxuus f(X) yosisaer; b) x <X, < f(x)> f(X,).

3. ®ynkiusa f(X) Ha3pIBaeTCA MEPUOANUECKON € TIEPUOJIOM T, ecin
1) f(x+T) = f(x); 2) f(x+T) =f(x)+ T.

4. YCTaHOBUTH COOTBETCTBUE

1) SBHas QyHKIUS; a) y=f(x);

2) CrnoxHas (BlnoskeHHas1) QyHKITHS, b) y=f(u),u=eX)).
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5. YCTaHOBUTB COOTBETCTBUE
1) Ilpenen GyHKIMHU ClIeBa;
2) Ilpenen pyHKIMHK CIIpaBa;

6. YCTaHOBUTH COOTBETCTBUEC

1) ®yukuwms f(X) Ha3pIBaeTCs

OECKOHEYHO MaJIOW MPU X —> X, ;

2) ®yuknus f(X) Ha3pIBaeTCs

OECKOHEYHO OOJBIION MPU X —> X, ;

7. YCTaHOBUTH COOTBETCTBUE

1) TlepBslii 3aMeYaTEIIbHBINA IPEICIT;

2) Bropoii 3aMedaTensHbIi Ipee,

8. ®ynkuus f(X) meer B Touke X paspbiB

1) 1 pona ycTpaHUMBIif;

2) 1 pona co ckaukoMm;

3) 2 pona;

d) Korga CyMECTBYIOT KOHCUYHBIC
paBHBIC OJTHOCTOPOHHHE
npenensl  (PYyHKIUU — ClieBa
CIpaBa;

b) xorma cyiiecTByIOT KOHEYHBIC HE

paBHBIE

OJTHOCTOPOHHHE

a)
b)

b)

b)

lim () = (%, ~0);

lim f(x)= f(x,+0).

X—>Xg+0

f(X) >0 IpU X —> X,,

f(x) >0 opu X — X,.

. Sinx
lim——=1;

x—0 X

lim [1+Ej = e.
X—00 X

byHKIMH cneBa U

IIPEICIIBI
CIpaBa;
KOorma XoTss OBl  OJOWH W3

OJHOCTOPOHHHUX IIPCACIOB CJICBA

TECT 4. [IpousBoanas. [IpunoxkeHus: mpou3BOAHOM

1. YcTaHOBUTH COOTBETCTBUE

1) T'eomeTpuyeckuii

IIPOM3BOHON;

CMBICJI

WIN cripaBa paBeH
OECKOHEYHOCTHU WIH HE
CYIIIECTBYET.

2) MexaHWYeCKuit CMBICTT

MIPOU3BOTHOM.



b) nmpousBoHAs €CTh YTIOBOU

a) MPOU3BOHAS ITYTH 110 BpEeMEHHU KOd(ppULIMEHT (TaHTEeHC yIiia
€CTh CKOPOCTb TOYKH B MOMEHT HAKJIOHA) KacaTeIbHOM,
BPEMEHU,; IIPOBEJEHHOM K KPUBOM B TOUKE.

2. YCTaHOBHUTH COOTBETCTBHUE C YUETOM TOTO, uTo U = U(X), V = V(X)

1) ¢'=; a) 1/(2Vx) ;

2) (u+v)' =; b) (f ™ (x))"

3) (w)' =; c) u'+Vv';

4) (cu)' =; d) (u'v-uv')/u?;

5) (u)' =; e) u'v+uv;

6) ecau y(x) = f(u), u=u(x), mo f) fuu'X);
y'=; g) cu';

7) (Vx)' =; h) 0;

8) " (x)=}; i) (fF ()"

9) O (x)=".

3. YCTaHOBUTbH COOTBETCTBHUE C YUETOM TOTO, uTO U = U(X)

1) (Inx) "; a) nx"* ;

2) (logax) b) 1/(xIna) ;
3) (&) '; c) 1x;

4) (@)'; d)e’;

5 (x")'; e) a’lna ;
6) X' f)—u'lu?;
7) (Ju)'; g) u/(2u)
8) (L/u)'; h) 1.

4. Yka3zaTh npaBuwibHYyI0 (HOpMyTy MPOU3BOAHOM Y' C y4e€TOM TOro, 4tro Yy =

f(x)'®

1)y '=uff' +f"Inuf;
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2) y'=uf' '+ f'Infu.

5. YCcTaHOBUTH COOTBETCTBUE

1) (sinx)’;
2) (cosx)’;
3) (tgx);
4) (ctgx)’;
5) (arcsinx)";
6) (arccosx)';
7) (arctgx)';
8) (arcctgx)'.

6. YCTaHOBUTH COOTBETCTBUE

1) Tpaswiio Jlonurans;

2) JlocTaTOYHOE YCIIOBHE
BO3pacTaHus (QpyHKIINH;

3) JloctaTouHoe ycioBUE YOBIBAHUS
dynxmm;

4) Touka Xo Ha3bIBACTCS TOUYKOM
makcumyMma pynkmuu f(x);

5) Touka X Ha3bIBAE€TCS TOYKOM
muHuMyMa GyHkimn f(X);

6) JlokanbHBIH SKCTPEMYM;

7) TnobanbHBI MaKCUMYM;

8) I'moGanbHBIE MUHUMYM;

9) DkcTpemyM QyHKIHH;
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a) 1/(cosx)?;
b) —1/(sinx)%;
C) COsX;

d) —sinx;

e) —1/\V1-x*;
f) 1/1-x2;
g) —L/(1+x?;
h) 1/(1+x?.

10) HeoOxoaumoe yciioBue
aKkcTpeMyMa QYHKIIUHA B TOUKE;

11) Kpurtudeckas TOUKa;

12) IlepBoe JO0CTATOYHOE YCIIOBUE
MaKCHUMYMa;

13) TlepBoe AOCTATOYHOE YCIOBHE
MUHUMYMa;

14) Btopoe 10CTaToOYHOE YCIOBUE
MaKCUMYyMa,

15) Bropoe 1ocTaTo4HOE YCIOBHE

MHWHUMYMaA.



a) ITpomsBomgHas f'(x)
TIOJIOKUTEIbHA BHYTPH
IPOMEKYTKA,

b) Touka, B koTopoii f'(x)=0;

c) IlpomsBogHas f'(x) OTpHUIIATEIbHA
BHYTPH IIPOMEXKYTKA;

d) MuHHMYM U3 JOKAJIBHBIX
MHAHMMYMOB ¥ 3HAYECHUIN
(GYHKIMN Ha Kpasx MPOMEKYTKa,

e) f'(x)=0;

f) Ecnm B Touke Xg
BBITIOJTHACTCS: f'(x,) =0, f(x,) <0;

g) MakcuMyM M3 JOKaJIbHBIX
MAaKCUMYMOB M 3HaYCHHUU
(GYHKIMI Ha Kpasx MPOMEKYTKa;

h) MakcuMyM W1 MUHUMYM

dyHKuUMH;

7. YCTaHOBUTH COOTBETCTBUE

1) Bun GyHKIMM BBITYKIIOH
BHU3;

2) Bupa GyHKIMM BBITYKITOM
BBEpX;

3) YcioBue BBITYKIOCTH
(GyHKLIMY BHU3;

4) VciaoBue BBITYKIOCTH
GyHKIIMM BBEPX;

5) Touka neperuoa;

6) Heobxomumoe ycioBue

neperuda B TOUKE x,;

1) Ecnu npu nepexoze yepe3 TOUKY
Xo TIPOU3BOTHAS
nuddepentiupyeMoit GyHKITUN
y = f(x) MEHSET CBOM 3HAK C
MUHYCa Ha TUTIOC;

) IRICSER (K

K) Eciu npu nepexojie 4epe3 TOUKy
Xo IPOM3BOTHAS
nuddepentiupyeMoit GyHKITUN
y = f(x) MEHSIET CBOM 3HAK C
TUTFOCa Ha MUHYC;

) )= f(x);

m) Eciu B TOUKe Xg

BBIIOJTHAECTCA: f'(X,) =0, f"(X,) >0,
n) limf(x)/g(x)=limf'(x)/g'(x),
0) MakcuMyM WJId MHHUMYM

(YyHKUIHMU Ha TPOMEXKYTKE.

7) JlocrarouHoe ycioBue nieperuda B

TOYKE X, .

a) BTOpas MPOU3BOIHAS f'(x) TPHU

b) \—

MEPEXOE Yepe3 TOUKY x, MEHSIET
CBOM 3HAK;

C) f"(x)<0;

d) Touka, pa3mensromias HHTEPBAJILL, B
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KOTOPBIX (DYHKITUS BBIMYKJIa BHU3 U

BBEPX;



€) (x)=0;
f) VR ;
8. YCTaHOBUTH COOTBETCTBHE

1) OmnpeneneHre aCUMITOTHL,

2) BeprukanabHas aCUMIITOTA;

3) I'opu3oHTaIbHAS ACUMIITOTA;
4) HaksoHHasI aCHMIITOTA;

5) Ouddepennnan pyukmmn f(X)

PaBEH ...

a) Ipamas y=kx+b, k =Ilim ﬂ

X—>00 X

b=lim[f (x) —kx];

b) Takas npsimasi, 4To
paccTosiHuE OT TOYKH rpaduka

(X,f(x)) mo »To¥ mpsmoi

g) f'(x)>o0.

crpemurcs k 0 npu
HCOFpaHI/I‘ICHHOM yz[aneHI/m TOYKU
rpaduka OT Hadyajia KOOpJMHAT;

C) f'(xdx;

d) Ipsmast x = x,, vy, HIixzrl RIGEL>

e) df(x)/dx;

f) Ipsmas y=b, vx, lim () =b;

g) dx.

TECT 5. Heonipenenennsiiit uaTerpai. OnpeneaeHHblil HHTErpal

1. YcTaHOBUTH COOTBETCTBHUE

1) IlepBooOpasuast mist QyHKIUU
f(x);

2) Omnpenencuue
HEOIPEICIICHHOTO0  WHTETpaa
oT pyHkuu f(x);

3) O6o3HaueHue
HEOIPEICIICHHOTO0  WHTETpaa
oT pyHkmu f(x);

4) OnpenencHHbId HMHTErpajg oOT
¢yuknuu f(X) mo mpomexyTky

[a,b] paBeH;

5) O0o3HaueHue OTIPEICTICHHOTO
uaTerpasia ot ¢yukmum f(X) 10
IIPOMEXYTKY [a,b];

6) dopmyna HeroTona-JIeitOHua.

a) I:f (X)dx = F‘ zz F(b)—F(a);

b) [[ 000X

¢) F(b)-F(a), tme F'(x) = f(x);
d) | f(dx ;

e) COBOKYITHOCTh BCEX

nepBooOpa3HbIX it GyHKIUU f(X):
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F(x)+C,rme C— f) Takas pynkmms F(x), 9yTo

IIPOM3BOJIbHAS ITOCTOSIHHAS, F'(x) = f(x).

2. YCTaHOBUTH COOTBETCTBHE CBOMCTB HCOIIPCACICHHOI'O HHTCI'paJia

1) (f Fodd) =;

a) F C,
2) d[ f(x)ax)=; bz f:X;T
X) s

3) [dF(9; ) f(x)dx;

4) Jo f(xdx=; d) [ 00dx [g(x)dx;

5) [[fe0+g(0lx=. e) o[ f(x)dx.

3. YCcTaHOBUTH COOTBETCTBUE JJI TaOJIMYHBIX HHTCTPAJIOB

X

1) Ide a) R
Ina

2) [x"dx b) LaregX+c
a a

dx Xn+1

3) (¥ )

) '[X 2 n+l+C’

4) [e" dx d) sinx+C

5) jax dx e) Inx+C

6) jsinxdx f) —cosx+C

7) jcosxdx 9) 2_1a|n2;2 4 C

8) J‘ X 4 h) tgx+C

vJa? —x?
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9)'[ ax dx ) e*+C

a’ +x?
10) .[XZ(]E(a2 dx j) In‘x+\/7+a‘+c
11) ,[ ?X dx k) —ctgx+C
x* +a
12) '[ dX2 dx ) €
cos’ x
d .
13) -[sin)z(xdx m) arcsm§+C

4. YcTaHOBUTH COOTBETCTBHE

1) Meton 3aMeHbI IEpEMEHHOM a) _[u dv=uv-— jv du;

AJIs1 HCOITPCACIICHHOTI'O b)

[ 09 ax=]Tlpm) @) dt.

UHTErpaa;
2) dopmyiia HHTETPUPOBAHHUSI 110
YaCTSM [Tl HEOTIPEICIICHHOTO

WHTErpana.

5. 'eoMeTpuyeCKu CMBICH ONPEACIEHHOIO HHTErpasa

a) _[: f (X)dX YHCJIEHHO paBeH IIOIAJH S MO KpUBOHU Yy = f(X);

b) jb f(x)dx = F(b)-F(a), Te F'(x) = f(X).

6. YCTaHOBUTH COOTBETCTBHUE
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1) Mertox 3aMeHBI TIEpEMEHHOM
JUISL OTIPEJICTICHHOTO

HHTCTpAJIa,

b
a) J.u dv =uv
a

b b
—Ivdu;
a a

2) (I)opMyna HHTCTPUPOBAHMA 110 b) '[jc (X) dx = J:f ((D(t)) (0'(1:) dt, a= (0(61), b= ¢(b)

qacCcTAM IJI1 OIIPCACIICHHOTI'O

WHTETrpana.

TECT 6. Juddepenunanbubie ypaBHEHUS

1. YcTaHOBUTH COOTBETCTBUE

1) duddepennmansHoe
ypaBHCHHUE;

2) OOBIKHOBEHHOE
i epeHnanibHoe
ypaBHEHUE;

3) YpaBHEHHE B YaCTHBIX
TIPOU3BOIHBIX;

4) Bujg 0ObIKHOBEHHOTO
g pepeHnnanbHOTro
ypaBHEHUS B 00IIIEM CITyYae;

5) Iopsaok nuddepeHmaibHOro
YpaBHCHUS;

6) YpaBHeHHe N-ro HOpsIIKa,
pa3penieHHoe OTHOCUTEIHHO
CTaplIe NpOU3BOIHOM;

7) Pemienue
nuddepeHuanTbHOro
YpaBHCHUS;

8) 3anaua MHTErPUPOBAHMSI
nuddepeHnnanTsHOTo

ypaBHEHUS;

9)

NHTterpanpHas Kkpusasi;

10) OGree perieHue

G depeHInanbHOro ypaBHEHU N-

ro MOpsI/IKa;

11) YactHoe pelicHHe

a)

b)
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b depeHInanbHOTO ypaBHEHUS.
Takas ¢ynkius y = f(x), KoTopas
IIPY MOJICTAHOBKE €€ B ypaBHEHUE
oOpailaet ero B TOXJIECTBO;
Pemenue y = ¢(x,C,,C,,...,C,),
KOTOPOE COJIEPXKHUT CTOIBKO N
HE3aBUCUMBIX MTPOU3BOJIBHBIX

noctosgHubIX C,,C,,...,C , KakoB

MOPSIZIOK YpaBHEHUS,
G(X, ¥, Yy ™) =0;
YpaBHEHHE OTHOCUTEIBHO
HEU3BECTHOU (PYHKIIMH U €€
MIPOU3BOHBIX;
Haxoxnenue pemenus

nuddepeHInaIbHOTO YpaBHEHUS,



f) Pemenwue, morygaemoe u3
00111eT0 peIIeHHS TIPU
HEKOTOPBIX KOHKPETHBIX
YUCJIOBBIX 3HAYEHUSAX
nocrosHueix C,,C,,...,C,;

g) Yucio N — mOpsIOK cTapiiei
IIPOM3BOJTHON B YPABHEHUU;

h) Jduddepenmuansrnoe
YpaBHEHUE OTHOCUTEIBHO

(GYyHKIIUM OJHON IEPEMEHHOI;

) y® =fy Y, y");

2. YCTaHOBUTH COOTBETCTBUE

1) HemousHoe

nuddepeHranbHoe
ypaBHeHHE Y’ = f(X,Y) 1-ro
MOPSIJIKA,;

2) YpaBHeHHE C
pa3 e IOMUMHUCS

MEPEMEHHBIMU 1-T0 TOPSIKA;
3) OnHopoHOE
nuddepeHnmranbHoe
ypaBHEHHE |-ro nopsjka;
4) OgHopoaHas byHKIUS
u=f(xy) cremeau K 10
MIEPEMEHHBIM X, Y ;
5) JluneitHoe OJTHOPOJTHOE

ypaBHeHue 1-ro nopsiaka;

TECT 7. Psaner

J) Tpaduk pemenus
nuddepeHnanIbHOr0 YpaBHEHNUS,

K) JnddepeninanbHoe ypaBHECHHE
OTHOCHUTEJILHO (DYHKIIMA MHOTHX

IICPCMCHHBIX.

6) JluneitHoe HEOTHOPOJTHOE
ypaBHEHHE |-ro nmopsaka.

a) M(x,y)dx+N(x,y)dy =0, rIe
byHKIIH  M(X,y),N(X,y) SBISIOTCS
OJIHOPOJHBIMH cTereHu K;

b) y'+f(x)y=9(x)

¢) Takoe ypaBHeHme Y’ = f(X,y), 4TO
¢ynkuus f 3aBucuT MO0 TOJIBKO OT
X, MO0 TOJBKO OT Y;

d) Takas ¢yskmus, u=f(x,y), YTO
flaxay)=a“f(xy);

€) M(XN(y) dx+P(x)Q(y)dy =0;

) y+f(xy=0;

g9) y'=f(x/y).
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1. YcTaHOBUTH COOTBETCTBUE

1) Yucnosoii ps;

2) YneHsl psja;

3) OOt uiK N-i YieH psjaa;

4) n-s 9acTHYHAS CyMMa psjia;

5) Cymwma psna;

6) I'eomeTpuuecKuii psi
(reomeTpuueckas
nporpeccusi);

7) YcnoBue CXOIUMOCTH psifa;

8) VYcnoBue pacXxoauMMOCTH Psilia;

9) VYcnoBue cXOAMMOCTH

TeOMETPHYECKOro psiga » aq"

n>0
U €0 CyMMa;
10) VYcioBue pacxoauMoCTH

reoMETpHYEcKoro psaga » aq" .

n>0

2. YCTaHOBUTH COOTBETCTBHUE

1) HeoOxoaumebrit IIPU3HAK
CXOJIMMOCTH PSNIa;

2) 1-i mpu3HaK CpaBHEHHUS,

3) 2-ii mpenenbHBIA  MPHU3HAK
CpaBHCHUS,

4) TMpusnak [Janambepa;

5) IIpusnak JleiOuuna;

6) 3HaKouepeyIOUIUICS PsI;

7) Psn HasbpiBaeTCs aOCOJFOTHO
CXOISIIIIAMCST;

8) Psan

Ha3bIBACTCA YCJIIOBHO

CXOISALIAMCS.

a)

f)

9)
h)

)

b)
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CCJIN CYHICCTBYCT KOHCYHBIN
mpcaci mocCJICA10BATCIIbHOCTH

JaCTHYHBIX CYMM PsI/Ia;
Up +Uy +.ly oo =D U,
=1

S,=u,+uU, +...+U,,
o] >1;

S=1limS§S,;

nN—o0

Y.aq";

n=0

Up,Uygyeery Upyeee )

€CJIM HE CYIIECTBYET KOHEUHBIN
IIpeZeI MOCIeI0BATEIbHOCTH

YaCTUYHBIX CYMM psJa,

<L S=al(l-q);

u, = f(n).

Ecmm Sy, ®w 3v, — pamsl ¢
n=1 n=1

MOJOXXUTEIbHBIMU ~ WICHAMH |

CYLIECTBYET KOHEYHBIA  MpEaes

OTHOIIIEHHS WX OOIIHUX YJICHOB

fim—= =,k =0,k = o0, TO PSLIBI

n—o vn

OJIHOBPEMEHHO  JIMOO  CXOJsTCH,

100 PacXosTCS;

Ecnu uneHsl 3HAKOYEPEAYIOLIETOCS
psna yObIBalOT MO aOCOIIOTHOMN
BCJIUMYHUHE u, >u, >...>u, >... U MPCACI

ero oOIIero 4ieHa CTPEMUTCS K



f)

limu, =0,

n—o

HYJII0, T.€. TO Psf

CXO0ouTCsa, a €ro cCymMma HC
IMPCBOCXOOUT IICPBOI0 YJICHA,

limu, =0,

nN—w
U, —U, +U,—U, +...+(-D"u, +..., rae

u >0,

€CJIM caM PsiJl CXOAUTCS, a PsI,
COCTaBJICHHBIN u3
aOCOJIIOTHBIX  BEJIIMYMH €0
YJICHOB, PACXOIUTCS;

[IycTh

AaHbl JBa psdda C

ITOJIOXUTCIIbHBIMHU

Yo, (1) 1 3v(2),

n=1 nz1

YJICHAMMU.

npuyeM

YJICHBI IIEpBOIro psaaa HE

IIPEBOCXO/IAT YICHOB BTOPOTO,
JIFO00OM n

T.C. npu

BBITIOTHSETCS u, <v,. lorma: a)

9)

h)

ecau cxonurcs psif (2), ToO CXOAUTCS
u psan (1); 6) ecau pacxoauTcst psij

(1), To pacxomgutcs u psf (2);

Ilycte  nmnma psana S, c
nx1

IIOJIOKATEIIbHBIMU YJIeHaMU

CYLIECTBYET Ipeaea OTHOIICHUSA

imYt —pp=0o. Torma, ecim os<p<1,
n—ow un

TO pAJd CXOAUTCH,; €CIIN D>1, TO PAJ

pacxoauTcia; €CJIIN D=1, TO BOIIPOC O

CXOIUMOCTH OoCTaeTcs
HEPEIICHHBIM.

€CIIM CXOJUTCS caM psiag U P,
COCTaBJICHHBIH M3  a0COJIIOTHBIX

BCJINYHH €TI0 4YJICHOB.

3. YCTaHOBHUTH COOTBETCTBUE ISt TECOMETPUYECKOTO psijia » aq’

1) psn cxomutes

2) psia pacxXOaHuTCs

4. T'apmonmdeckuii psg » 1/n

a)

n>1

Cxomurces,

b) Pacxomutcs.

5. YCTaHOBUTH COOTBETCTBHE /17151 0O0OIIEHHOr0 TAPMOHHYECKOTO psAna » 1/n

1) psn cxomutes

2) psI pacXOJUTCS

6. YCTaHOBUTH COOTBETCTBHUE

a)

n=0

npu [q >1;

b) mpu o <1;

a)

a

n=1

npu o >1;

b) mpu « <1;
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1) CreneHHOH psi;
2) Pagunyc CXOIMMOCTH

R CTCIICHHOI'O psiJia paBCH,

3) NuTepBai CXOJIUMOCTH
CTEIICHHOTO Psi/Ia;
4) OO6nacThb CXOJIUMOCTH

CTEIEHHOIO PSI/Ia €CTh;
5) Psax MaknopeHa;

a) (-RR);

fl!
2

C) f(x)=f0)+ f'(0)(x—x,)+
+w(x7xo)3 +...+w(x7x0)n +.
3 nl

Cﬂ
c

d) iim

n—w

.
€) MHTEpBaJI CXOJIUMOCTH, K KOTOPOMY
NO0ABJISAIOTCS T'PAHUYHBIE TOYKU —
X=R m X=R, B KOTOpBIX CTENEHHO!

PAIl CXOIUTCH.

b)  c +c,(X—X,)+Cy(X=X%y)% +.cC  (X—X,)" +...

7. YCTaHOBUTH COOTBETCTBUE

1) y=¢*
2) y =sinx
3) y =COsXx

4) y =In1+ x)

Q) Xx—x*/3+xX° B+ (1) X /(20— D).
D) x—x2/2+x /34 4+ (=1 x" [(n+1)+...

C) 1—x/24x [ A4+ (=1 X7 /(20) ...

d) an/m

n>0

TECT 8. ®yHKIIMHA HECKOJIBKUX MTEPEMEHHBIX

1. YcTaHOBUTH COOTBETCTBHUE

1) ®yHKIMS OHOTO apTyMEHTA,

2) ®yHKIUS MHOTHUX apTyMEHTOB;

3) O6uacTh onpeaeneHus
(GYHKIIMHA MHOTHX apryMEHTOB,;

4) OKpeCTHOCTH TOYKU M (X,,Y,) ;
a) (X, Xppeees Xy) s

b) f(xy);

c) f(x);

d) xpyr, comeprkainii TOUKy
M (XO 1 yO) ’

€) MHOXECTBO 3HAYCHHUH MEPEMEHHBIX
Xy, Xpyeees Xy » HIPH KOTOPBIX
onpeneneHa (QpyHKIUs

f(xl’,xz,..., X,) s

2. ®yuknusa z = f(x,y) Ha3pIBa€TCsI HEMPEPHIBHOM B TOUKE X,,Y,, €CIIH OHA:
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1) umeeT KOHEUYHBIH TpeAen npu 6) UMEeT KOHEUHBIH Tpeaes  IpH
X=X VY, X=X, Y = Yo
2) UMeeT Tpeaea MpU X —>X,, [) ONpeaeicHa B TOUKE Y =Y, VX;

y —Y,, HE paBHbIi 3HaYCHHIO 8) UMEET KOHEYHBIH TMpelen TpH

bynkuun f(x,y) B TOUKE X,,Y,; Y= Yo VX,
3) ompeneneHa B TOUKE X = X,, VY ; 9) ompejeieHa B OKPECTHOCTH TOYKH
4) ompeneseHa B TOUYKE (Xg, Vo) | (X0 Yo) -

5) uMeeT mpemen MOpU X —> X,,
Yy = Y, ,PaBHBII 3HAYECHUIO
bynkuuu f(x,y) B TOUKE X,,Y,;

3. HactHas npou3BogHas OT PyHKIUU 2X°y° — xy + X° + y°

1) mo x paBHa; a) 12x°y° —x+3y?;
2) 1o y paBHa; b) 2.5-x*-6-y° —1+2x+3y?;
C) 10x*y® —y+2x;

4. Inddepennman pyakuuu z = f(x,y) obo3HagaeTcs

2z Xy !

D 2:2) 2_;;3) 2,5 4) 7,;5) 20,1 6) dz(x,y); 7) 2, 8) 20,; 9) 2.

5. Muddepenuman pynknuu z = f(x,y) paBeH

oz oz oz 0z
1) —dx/—dy; 4) —dx-—dy;
) OoX oy y ) OX oy y
OX oy , . oz oz , .
2) —dx+-—=dy; 5) —dx+—dy;
) oz +az y ) OX +6y Y
0z oz
3) Zay+Lax; 6) Zax+Zax
19)4 oy oy oy

6. Kputndeckyro TOUKy X,,Y, GyHKIUU z = f(X,y) HAXOAAT U3 YCIOBUS

1) f/(X,,Y,)=0, f/(X,Y,)=0 WM He CymecTByeT NpOM3BOAHBIX; 2) f/(X,,Y,)=0;
3) (X0 Y,)=0.

7. Eciu ¢ynkuus z= f(x,y) ompeneneHa B HEKOTOPOHW OKPECTHOCTH TOYKH X, Y,,

npudeM BbIMOJHACTCS: f!(X,,Y,)=0, f/(X,,Y,)=0, byHKIUA z= f(X,y) UMeeT B ITOM
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OKPECTHOCTHM HENPEPBIBHBIE YacCTHbIE MPOU3BOAHBIE 2-r0 mnopsaka f (X, Y,)=A,

£ (X0, Yo) = f, (X0, Yo) =B, £ (X,Y,)=C, TO B TOUKE X,,Y, JOCTATOYHBIM yCIIOBUEM

1) MuHUMYMa OyZET YCIIOBUE; 4) OTKpHITOCTH BONPOCA O HAIHYHH
2) mMakcuMyMma OyJeT YCIIOBUE; AKCTpeMyMa OyZET yCIIOBUE;
3) orcyTcTBUS dKCTpeMyma OyeT a) A=AC-B*=0;

yCIIOBUE; b) A=AC-B*>0,A<0,C<0;

C) A=AC-B*>0,A>0,C>0;

d) A=AC-B*<0

TECT 6. Teopust BepoITHOCTEMN

1. YcTraHoBUTH COOTBETCTBHUE

1) Kiaccudeckoe C (momananue naTHa Ha OWJIBSIPIHBIN CTOMN);

OlpeeIICHUE a) P(C) = YUCTO IKCNEPUMEHMO8, 8 KOMOPbIX Hacmynuao cobvimue C

0bwee yucno N IKCNEPUMEHIMOB
BCPOATHOCTHU COOBITHS

C
b) P(C) = naowaob NAmMHA
nAOWaAdL GUTLAPOHO20 cmoTd

2) CTaTucTu4ecKkoe

OIIpEaACICHUC C) P(C) = YUCTO UCXO008, NPU KOMOpbIX peanusyemc s cobbimue C .
obwee Yucio Ucxo0os
BEPOSITHOCTU  COOBITHS
C
3) I'eomerpuueckoe
onpeiesieHne
BEPOSTHOCTH  COOBITHS
2. Yka3zatb npaBuibHbIC 2) BeposATHOCTH JOCTOBEPHOTO COOBITHS,
CBOMCTBA BEPOSITHOCTH T.€. COOBITHSI, KOTOPOE B pe3yJIbTaTe
1) BeposTHOCTH COOBITHS — AKCIICPUMEHTA 0053aTeIBHO
Oe3pa3mepHasi BeJIMUMUHA, MIPOU30MIET, paBHA HYIIIO;
YAOBJIETBOPSIOIIAS 3) BeposATHOCTh HEBO3MOKHOTO COOBITHS
HEPaBEHCTBY -1< P(C)<1; paBHAa MUHYC €IMHHIIC;
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4) Cymma BepOSTHOCTEH B3aMMHO COOTBETCTBYIOIIUX UM BEPOSTHOCTEN
IIPOTUBOIOJIOXKHBIX COOBITUI Piyeees Pi
C u C paBHA EJJUHUILIE: b) P{E<x}.
P(C)+P(C) =1.
a) Habop Bcex BO3ZMOXKHBIX
3HAYEHUH CIy4alHOU

BEJUYUHBI X,,..., X, U

3. YCTaHOBUTH COOTBETCTBHUE VISl AUCKPETHON CIy4aitHOM BETUYUHBI &

1) MaremaTtnueckoe oxunanue v & n
a) 2 X;pi
2) Hucnepcust D& i=1
3) CpenHee KBaipaTH4eCKOE OTKIOHEHHUE n " 2
b) Z[xl - inpij pis
Ge. \ i=1 i=1

2
c) Z[xi - inpiJ Di,

i=1 i=l

4. YCTaHOBUTH COOTBETCTBUE ISl HEIPEPBHIBHOW CIyYalHON BETMUHUHBI X

1) BeposiTHOCTB TIOTTaTAaHUS 2) M(X):Txf(x)dx;
3HAYCHUsA HENPEPBIBHOU o
ClydaiiHOi  BeIMYMHBI X B b) P(—o0< X <o) = Tf (0dx =1
OTpe30K [a;b]; -

2) YcnoBue — HOPMHUPOBKHM IS €) o(X)=D(X);
HEMPEPBIBHON CIIy4alHOU d) D(X)= T(X ~M(X))? f (X)X ;
BCJTMYUHBI;

3) MareMaTHYECKOE OKUIAHNUE; e) P(@a<X<h) :-T f(x)dx;

4) Cpennee KBaJIpaTHUECKOE :
OTKJIOHCHHE; f) D(X)= sz f(x)dx — (M (X)).

5) Hucnepcusi.
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