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Pabouas nporpamMma coctasiieHa Ha octose ®I'OC BQ no cremmanbrocTH 08.05.01 -
CIpPOHTENBCTBO VHHKANBHBIX 3IaHHI H COOPYKEHHH YTBEpKIAeHHOro npukazom MOuH Pd or
11.08.2016 . Ne 1030.

PaGouas nporpaMma paccemorpeHa no ojodpena Ha 3accaaunu Kadenper  Boicwed  va-
meManuKu «22 nosdps 20181, nporokon Ne 5.,

3as. kade/poii n?# { E.A. [Ty3ankosa /

Pabouag nporpamva 0100peHa MeTOMHecKoi KoMucenelt Hucmumyma ecmecmeosnanus u
cmanoapmusayuu, «8y» nexadps 2018.r.. npotokoa Ne 3.
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1 Ileaun ocBoOeHUsI TUCUMIJIUHBI

I_ICJ'IHMI/I OCBOCHHUS MUCHHUILIMHBI «MaTeMaTHuKa» SBIISIIOTCI. O03HAKOMUTH 06yqaeme C OCHOB-

HBIMH IIOHATUAMH U METOJaMH BBICIIIEH MaTEeMaTHKH, CO3JaTh TCOPETUUYCCKYIO U IMPAKTUICCKYIO 6a3y
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IIOATOTOBKHU 6aKanaBp0B K ACATCIBbHOCTH, CBSI3aHHOM C HUCCICAOBAHUCM, IMPOCKTUPOBAHUCM U C TCX-
HOJIOTHUAMH, HAITPABJIICHHBIMH Ha CO3JaHHC 00BHEKTOB IIPOMBIINIJIEHHOI'O U I'PAXAaHCKOI'O CTPOUTEIIb-
CTBA, 4 TAK)KC OCHOBAHHBIMH Ha NIPUMCHCHUU MATECMATUYCCKOI0O MOACIIUPOBAHUA COOTBCTCTBYIOIIUMU
MaAaTEeMAaTUYCCKUMH MECTOAaMHU.

2 MecTO IMCHUILIMHBI B CTPYKTYype 00pa3oBaTe/bHONH POrpaMMbl
MOATOTOBKH CHELHATNCTA

Huctummuaa b1.5.09. «MaremaTtika» BXOIUT B 0a30BYyI0 9acTh Oj0ka 1 oOpa3oBarenbHOU Mpo-
IpaMMBbl.

I[HSI HU3YUCHUSA NUCHUIIINHBI HGO6XOI[I/IMBI SHAaHUA U YMCHUA, C(bOpMHpOBaHHBIC B pPE3yJibTaTC
W3YYCHUH IUCIMIUINH: «AJNreOpa W Hadana aHaimsay, «['eoMeTpus» B 00bEME pOrpaMMbl cpeHei
IITKOJIBI.

3HaHUA U YMEHHUs, TOJyYeHHbIE IPU U3YUYEHUU JaHHOW AUCHMILIUHBI OyayT HeOOXOIUMBI B Ka-
YCCTBC OCHOBBI AJId OCBOCHUA AWCHUILIMH €CTCCTBCHHOHAYYHOI'O IMKJIA, 4 TAKXKC IJI1 OCBOCHUSA TCX
JUCLUIUIAH TPO(PECCHOHATBHOTO IMKJIA U B HAYYHO-HCCIICIOBATEIILCKOM paboTe, Uil KOTOPBIX TPeOy-
€TCAd 3HAHMC U BJIAJACHUC MCTOAAMU MATCMATHYCCKOI'0 aHajin3a U MOACIUPOBAHHA, TCOPECTUUCCKOTO U
AKCHEPUMEHTAIBHOTO MCCIICIOBAHNUS, TPUMEHEHHE aHAIUTUYCCKAX M YUCICHHBIX METOJOB PEUICHHUS
MocTaBJIeHHBIX 3a1a4: ®Ousnka, Teopus ommOOK U ypaBHUTEIbHBIC BBIYHCICHHUS, [ eoMeTpus Heap U

Ap.
3 Komnerenuuu ody4armerocsi, popMupyembie B pe3yJibTaTe 0CBOEHHS
AUCHUTIJIMHBI M IUIAHUPYEMble Pe3yabTaThl 00y4eHHs

B pesynbTaTe ocBoeHMs MUCHMIUIMHBI «MartemaTuka» oOydaroniuiicss JOJKeH 001aaaTh CIeay-
FOIIMMH KOMIIETEHIUSIMHU:

CrpyKTypHBII
JIEMEHT [1nanupyemble pe3yabTaTbl O0yUeHUS

KOMIICTCHIIN

OIIK-6 - ncnoib30BaHHEM OCHOBHBIX 3aKOHOB €CTCCTBCHHOHAYYHBIX TUCHUIIJIMH B npoq)eccno-
HAJbHOH AeATECJIbHOCTH, IPUMEHCHHUEM METOA0OB MATEMATUYECCKOI0 AaHAJIU3a H MATEMATHY€C€CKO-
ro (KOMHL]OTepHOFO) MOAC/IMPOBAHUA, TCOPETUIECCKOIO U IKCIICPUMEHTAJTBHOI0 HCCJICT0OBAHUS

3HaTh - OCHOBHbIE MOHATHS U METOJbl MATEMATHYECKOTO aHAJIN3a,
- OCHOBHBIE TIOHATHS M METOBI TEOPUH BEPOSTHOCTEH U CTATUCTUYECKOTO aHAJIM3a Pe3ylb-
TaTOB SKCIIEPHMEHTA

YMerb - KOPPEKTHO BHIPAXKaTh U apryMEHTHPOBaHO 00OCHOBHIBATH TIOJIOKEHHSI MTPEMETHOMN 00611a-
CTH 3HaHMS U METOAOB MaTEMATUYECKOIO aHAJIN3A JJI IOCTAHOBKH M PEIIEHUS KOHKPET-
HBIX IPUKJIAIHBIX 33724

BJ'Ia)]eTB - HaBbIKaMU HUCHOJIb30BAHUA JIOTUYCCKU BCPHO, aprYMCHTHPOBAHO U ICHO CTPOUTH YCTHYIO
1 MUCbMCHHYIO P€Yb HAa PYCCKOM A3BIKE, TOTOBUTH U PEAAKTUPOBATE TEXHUYCCKUE TEKCTHI C
MaTEeMaTUYeCKOM CUMBOJIMKOM WU (bOpMy.TIaMI/I, Hy6J'II/ILIHO NpeaACTaBIIATH COOCTBEHHBIE U
H3BCCTHBIC HAYYHBIC PC3YyJIbTAThl, BECTH NUCKYCCUMU,

- HaBbIKaMH W MCTOJHKaMH O606HI€HI/I$I PE3YIbTATOB PCUICHUA, BKCHepHMeHTaHLHOﬁ JCs-
TCIBHOCTHU

OIIK-7 -  cnoco0HOCTHIO BHISIBUTH €CTECTBEHHOHAYYHYIO CYIIIHOCTH MP00JieM, BO3HUKAIOIIMX
B X0/1¢ podecCHOHAIBHOM AeTeIbHOCTH, PUBJIEYb UX VISl pelIeHUs COOTBETCTBYIOIIUH (pu-
3MKO-MAaTeMaTHYeCKUH anmapar

3HaTB - OCHOBHBIC ITOJIOKCHHUSA HHHCﬁHO, BCKTOpHOﬁ anre6pbl U aHAJIMTHYECKOM reoMeTpuHu,

- OCHOBHBIC MOJIOKEHUS TEOPUH MPEAEIIOB M HEMPEPHIBHBIX (PYHKIIHH,

- OCHOBHBIE TEOPEMbI AP PEPEHIIHATEHOTO ¥ HHTEIPAIBHOTO UCUUCIICHN QYHKIIUN OTHOM
U HCCKOJIBKHUX IICPEMCHHBIX, MCTOAbI I[I/I(l)(l)epeHHI/IaHBHOI‘O HCUYHUCJIICHUA HCCICOOBAHUS
dyHkumi,

- OCHOBHBIC THIIBI OOBIKHOBEHHBIX NU((QepeHIMaIbHBIX YPABHEHUI U METOIBI UX PEIICHUS,
- OCHOBHBIC ITOHATHA TCOPHUN BepO}ITHOCTeﬁ M MaTeMaTH4YECKOM CTaTUCTUKHU

YMeTh — HNPUMCHATL MCTOJbI I[I/I(l)(i)epeHLII/IaHLHOFO HUCUYUCIICHUA IJIs1 HUCCICOOBAHMA (bYHKI_II/Iﬁ
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CTpyKTypHBI

3JIEMEHT [Tnaaupyemblie pe3yiabTaThl O0y4eHUS
KOMIIETEHIUA
OJTHOM ¥ JIBYX MTEPEMECHHBIX;
—  BBIABJISATH, CTPOUTD U pelIaTh MaTeMaTHYCCKHE MOICTH PUKIIaTHBIX 33734,
— o0cyxaaTh criocoObl 3pPeKTUBHOTO peUICHHs 3a/1ad, pacno3HaBaTh 3 QeKTUBHBIE pe-
3yJIBTAThI OT HEAPPEKTUBHBIX
Bnaners — HAaBBIKAMU IOCTPOCHMUSI U PELICHHSI MATEMATHYECKUX MOJIETIEH PUKIaIHbIX 33]1a4;

— cmocobamu OLCHWBAHHUA 3HAYMMOCTH U HpaKTquCKOﬁ IIPUTOAHOCTHU MMOJTYYCHHBIX PC-
3yJbTAaTOB




4 CTpyKTYypa M coJiepKaHue TUCUUIIMHBI

OO0mmas TpyA0eMKOCTh TUCHUIUTHHBI cocTaBisier 20 3adeTHbix eaunuil, 720 akaj. 9., B TOM YUCIIe:

KOHTakTHas pabota — 337 akaJ. 4acoB:

— ayauTopHas — 327 akaJ. 4acos;

— BHeayautopHas — 10 akas. gacoB
camocrosTensHas pabora — 311.6 akax. 4acos;
HIOJITOTOBKA K dK3aMeHy — 71 akaj. yaca,
MOArOTOBKA K 3aueTy — 0,4 akaj. Jaca.

1
AynuropHas s :;é\ :E
KOHTaKTHast pabora | 5 9 TN
(8 axan, uacax) | % & dopma TeKyI1ero KoH- g o 5
Paznen/ Tema é 5 Bun camocrositenbHOM TPOJIs yCIIEBAEMOCTU U | & & &
. >
JTUCLUTUIMHBI & c x| 5w | B E paloThI NPOMEXKYTOUHOM aTTecTa- | & z 5
§ s = SEES S 5RE
S| EEl EE |52 o =° 2
519 = < 0 28 H R
= < S (=8 g § o) ]
= = oS =~
Pa3nea 1. DjieMeHTHI JIMHEHHOI, BEKTOPHOH a/1re0pbl U aHAJTUTHYECKOH reoMeTpUH
1.1. Jluneiinas anreOpa: Matpuiel U neiictBus Hag Hu-| 1 | 4 2/12 2 |- caMOCTOSITENIbHOE U3yYEeHHE JIU- |- KOHCYNbTauu o peme- |OITK-6
Mu. Onpenennureny KBaApaTHbIX MaTPULl, PaHT MaTPHUIBL, TepaTypbl — cocTaBieHue KoHcnek- [Huio KP Nel, 3YB,
obpatHast matpuiia. Meron ["aycca pemeHust cucteM Ju- Ta «/loka3aTenbCcTBO CBOMCTB - mpoBepka koHcnekra Nel (OITK-7
HEeHHBIX anredOpanmyeckux ypaBHeHuil. Teopema Kpone- OIIPEACITUTENN, «CBoiicTBa onpenenure- |— 3yB
kepa-Kanemnu - BeinosiHeHUEe KP Nel «JIuneitnas, |ms»,
BEKTOpHas ainredpa u aHaJIMTUYe- |- MPOBEpPKa BHINOJHEHUS
ckas reometpus. Juddepeniu- (pemenus) KP Nel
anbHOe ncunciaenue POI»
1.2 BekropHas anreOpa: quHEiHbIe U HenuHelHble one-| 1 | 4 2/11 1 |- Bemomuenne KP Nel «JIuneiinas, |- koHCcynpTanuu mo pemre-|OITK-6
paiuu HaJl BEKTOPaMHU U UX CBOICTBA. BEeKTOpHas anrebpa u anHanutuyde- | HU0 KP Nel, 3YB,
ckag reomerpus. Juddepenuu-|- nposepka pemenuss KP  OIIK-7
anbHOe ucuuciaenue OOI» Nel (dacTh — BEKTOPBI) — 3yB




AynutopHas g *c;é\ n%
KOHTaKTHast pabora | 5§ & o =S
o| (Bakanm wacax) | F 7 . OpMa TCKYLICTo KOH- g e g
Paznen/ rema 2 = Bun camocrositensHoit TPOJISl YCIIEBAEMOCTH U 2 G
JUCLUILIMHBI 2l g le w| ¥ o= & = paboThI NPOMEKYTOUHOM aTTecTa- | & z 5
=|2E| EE % Na2 11U o =
g8 £5 |22 s -
=5 o = @ 8 O Y
1.3. AHanuTHdeckas reoMeTpus Ha TUIOCKOCTH M B mipo-| 1 | 4 2/11 2 |- BemonHenue KP Nel «Jluneitnas, |- koncynpranuu no pemie-| OITK-6
CTpPaHCTBE BEeKTOpHas anrebpa u aHanmutude- | HU0 KP Nel, 3yB,
ckag reomerpus. Juddepennu-|- mposepka pemenus KP|OIIK-7
asnibHOE ucuucienue POI» Nel (wactp — aHanmuTHy.|—3yB
TEOM.)
Hroro no pasgeny 1112 6/12 5 KP Nel, koHcnmekT
Pazgen 2. BBegenue B MaTeMaTH4eCKHMii aHAIU3
2.1. Ilpenen m HempepbIBHOCTh (PyHKIMU omHOW mepe-| 1 | 4 2/11 3 |- emmonHenue KP Nel «Jluneitnas, |- koncynbpranuu no peme- |OITK-6
MEHHOH BEKTOpHas anredpa u aHanutuye- |HHUIO KP Nel, 3yB,
ckas reometpus. Juddepenu- - mpoBepka pemenus KP |OIIK-7
anpHOe ucuucienne POI» Nel (wactb — npenensl, —3yB
Herpep.)
2.2. Kommekcubie uymcna. Pemenue anreOpamueckux| 1 | 4 2/11 3 |- emonHeHue KP Nel «Jluneitnas, |- koncynpranuu mo pemre- |OITK-6
ypaBHeHui Haj noseM C BEKTOpHas anredpa u aHanuthue- |[HUI0 KP Nel, 3yB,
ckas reomerpust. udpdepenun- - nposepka pemenuss KP - |OINK-7
anbHOe ucuucienue O@OI» Nel ("acTh — KOMIIJIEKCH.  |— 3yB
qrcia)
Hroro no pasneny 1|8 4/12 6 KP Nel
Pazgen 3. ludpepenuuanbHoe ncuucjienue GyHKIUHN OHON MepeMeHHOI
3.1. Ompenenenue npou3BoAHOH GYHKIUHM B Touke.| 1 | 4 2/11 2 |- camocTosTeNbHAsS paboTa ¢ JuTe- |- KOHCynbranuu 1o pemre- |OITK-6
Huddepennunan, ero reomerpuueckuii cmoica. I'eomer- paTypoii — KOHCIIEKT «3aJauH, Huto KP Nel, 3yB,
pUYECKHHA M MEXaHWUYECKUH CMbICI nmpon3BoaHou. IIpa- MPUBOJISAIINE K MOHATHUIO Tpou3- |- mpoBepka pemenust KP |OIIK-7




AynuropHas g = oS
KOHTaKTHas pabora | & § o 5o
o| (Bakanm wacax) | F 7 . OPMa TEKYIICTO KOH- g o
Paznen/ Tema 2 = Bun camocrositenbHOR TPOJISL yCIIEBAEMOCTH U 2 G
T CLIUTUTHHBI S O R N % = paboThI MPOMEXKYTOYHOM aTTecTa- | & § q:)
S|SE| EE |52 Lt = ° 2
Sl E| 8% |28 SO
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BrIa AUQPepeHIIMpoBaHus U TabIUIa TPOU3BOIHBIX BOJIHOM», Nel (wactp — mpousBoa-  |—3yB
- seinonaenune KP Ne 1 HbBIE),
- IPOBEPKA KOHCIIEKTa
3.2. uddepennupoBanue HEsIBHO M napamerpuuecku| 1 | 4 2/11 2 |- Bemonnenue KP Nel «Jluneitnas, |- koncynpt. mo pem. KP|OIIK-6
3amaHHbeIx (yHKIUH. Jlorapupmudeckoe muddepeHu- BEKTOpHAasi anreOpa u aHamuthue-|Nel, 3yB,
poBaHue ckas reomerpusd. Juddepenuu-|- nposepka pemenus KP  |OIIK-7
asnibHOE ucuucienue POI» Nel (wacth — nmocTpoeHue |—3yB
rpadukoB QyHKINI)
3.3. Uccnenoanne QpyHkimii ¢ momompto auddepennun-| 1 | 6 3/M1 | 2,3 |- Bemonaenue KP Nel - KoHCynbTauu 1o peme- (OITK-6
aJIbHOT'O UCUUCIICHUS Huto KP Nel, mposepka KP |3yB,
Nel OIIK-7
—3yB
Hroro no pazneny 14 7M2 | 6,3 KP Nel, koncnekT
Hroro 3uMHsAaA ceccust 1|34 17/16 | 17,3 KP Nel
Pa3nen 4. UnTerpanbHoe ucuuciaeHue GyHKIMU OHOM NepeMeHHOM
4.1. IlepBooOpa3nas ¢pynkuusa. Heonpenenenusrii unte-| 1 | 4 4/12 8 |- BemomHenne KP Ne2 «Heompe-|- koHcynbT. o pem. KPP |OITK-6
rpaJl ¥ €ro OCHOBHBIE CBOMCTBa. Tabnuia HeonpeeneH- JIeTICHHBIN U oIpeJiesieHHbI uHTe-|No2, 3YB,
HBIX UHTETpajioB rpanm - mposepka pemenuss KP |OINK-7
Ne2 (yactp — Henocp. UH- |- 3yB
TErp.)
4.2. OCHOBHBIE METO/Ibl HHTEIPUPOBAHUS 14 4112 8 |- Bemonnenue KP Ne2 «Heompe- |- koHcynbT. mo pemr. KP|OIIK-6
JICIICHHBIN U ONpeCIIeHHBIN nHTEe- |No2, 3YB,
rpam» - mpoBepka pemenus KP  |OIIK-7
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Paznen/ Tema é = Bun camocrositenbHOR TPOJISL yCIIEBAEMOCTH U 2 G
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Ne2 (dactp - MeTOABI UHTE- |— 3YB
IPUPOBAHUSI)

4.3. OnpeneneHHblii uHTErpai. 3agauu, npusogsamue k| 1 | 4 4/112 8 |- Bemosnnenne KP Ne2 «Heompe-|- koHcynbramuu mno peme-|OITK-6

MOHATHUIO OlpeJiesieHHoro uHTerpaita. @opmyna Heroto- JIeNIeHHBIN U ompeesieHHbl uHTe- | HuI0 KP Ne2, 3YB,

Ha-JleltOHua. ColicTBa. MeToabl HHTETPUPOBAHUS rpam» - nposepka pemenuss KP|OIIK-7

Ne2 (wactp - BbIUMCIEHHE|— 3YB
OIpECIEHHOr0 MHTErpa-
)

4.4. IlpunoxeHus ONpereleHHOro HHTerpana 114 4 8 |- Bemomnenne KP Ne2 «Heompe-|- koHcymbT. mo pem. KP|OIIK-6
JICIICHHBIN U oNpeAeNeHHbld nHTe- | Ne2, 3yB,
rpaim» - nposepka pemenust KP|OIIK-7

Ne2 (wacth mnpUIIOKEHUS|— 3YB
OITP.MHT)

4.5. HecoGctBennbsle uHTerpaisl. [IpusHaku cxomumo-| 1 | 2 2 3 |- BemosiHeHne KP Ne2, - KOHcynpTanmu mno perie-|OIIK-6

CTH. - caMoCTOsITeJIbHOe H3yuyeHHue Ju-|Huto KP Ne2, 3yB,
Teparypbl: koHcmekT «lIpusHaku|- mpoBepka KP No2 (wacts|OIIK-7
CXOJIMMOCTH HECOOCTBEHHBIX HH-|HECOOCTB. HHTETPAJIBI) —3yB
TErpajgoBy -IIPOBEPKA KOHCIIEKTA

Hroro no paszgeay 1118 18/M6 | 35

Pa3neu S. Psaiabl

5.1. UncnoBsle MONOKUTENBHBIE PSABI 14 4/12 8 |BemomHeHne KP No5, KoHCymbTanuu 1o pemie-| OITK-6
- CaMOCTOsITeNIbHOE M3y4yeHue - Huio KP Ne5, 3YB,
TepaTypbl - nposepka pemenuss KP |OINK-7




AynuropHas g = oS
KOHTaKTHas pabora | & S 5o
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Paznen/ Tema 2 = Bun camocrositenbHOR TPOJISL yCIIEBAEMOCTH U g5z
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5.2. Yucnossie 3HaKonepemMeHHbie psaanl. [Ipusznak Jleii- | 1 | 4 4/12 8 |BemonHeHHEe KP No5, KoHCybTamuu 1o  pernre-| OITK-6
OHunIa. AGCONIOTHASI CXOIUMOCTb. - caMoOCTOsITeNIbHOE H3yuyeHHe JH-|Huto KP Neb, 3yB,
TepaTypbl - mpoBepka pemenuss KP |OINK-7
5.3. ®yHkuuoHanbpHbIe psibl. O0IacTh CXOJUMOCTH. 114 4/112 8 [BemonHenne KP No5, KoHCynbTaruu 1o  pemre-| OITK-6
Crenennsle psupl. Pag Teitnopa. - CaMOCTOsITeNIbHOE M3y4yeHue Ju- Huto KP Ne5, 3YB,
TepaTypbl - nposepka pemenuss KP - |OINK-7
—3yB
5.4. Psan @ypre. 114 4 8 |BemomHenne KP No5, KoHCynbTarmu 1o  pemte-| OITK-6
- CaMOCTOsITeNIbHOE M3y4yeHue - Huto KP Ne5, 3YB,
TepaTypbl - nposepka pemenuss KP - |OIIK-7
—3yB
5.5. [IpumeHeHwus pAIOB TS MPUOTMKCHHBIX Bhramcie- | 1 | 2 2 3,1 |Bemoauenue KP No5, KoHCybTammu 1o  pernre-| OITK-6
HUMH. - CaMOCTOSITeNIbHOE M3y4yeHue - Huto KP Ne5, 3yB,
TepaTypbl - nposepka pemenuss KP - |OINK-7
—3yB
Hroro no pazneny 1|18 18/U6 | 35,1
OIIK-6
3YB,
Hroro sernsis ceccust 136 36/U12 | 70,1 JIK3aMeH
OIIK-7
—3yB
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AynutopHas g *c;é\ n%
KOHTaKTHast pabora | 5§ & o 2
o| (Bakanm wacax) | F 7 . OpMa TCKYLICTo KOH- g e g
Paznen/ Tema 2 = Bun camocrositenbHOR TPOJISL yCIIEBAEMOCTH U 2 G
T CLIUTUTHHBI S O R N & = paboThI MPOMEXKYTOYHOM aTTecTa- | & § q:)
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Pa3neun 6. luddepennuanbHoe ucuucieHue pyHkuunii HeckoabKuX nepeMeHubix (OHIT)
6.1. Onpenenenue ocHOBHBIX moHsTHH. [lpemen u He-| 2 | 2 12/5 | 9 |- caMocTosTeNbHOE HM3Y4YCHHE JIU-|- IPOBEPKA KOHCIIEKTa OIIK-6
npepbeiBHOCTE @HII. OcHOBHBIE CBOCTBa (PyHKLIMIA, He- TepaTyphl: HAMCAHUE KOHCIIEKTa 3yB,
MIPEPHIBHBIX B 3aMKHYTON 00J1aCTH. «CBoiicTBa (GYHKIUH, HEMpephIB- OIIK-7
HBIX B 3AMKHYTOH 00JIaCTH. —3yB
6.2. YacTHbIE POU3BOAHBIE W MPOU3BOIHAS TI0 HAmpas-| 2 | 2 12/5 | 9 |- Bemomnenne KP Ne3 «®HIL.|- xoncynmsTHpoBanue mo|OIIK-6
nenuto. KacatenbHast IJI0CKOCTh U HOPMaJb K IIOBEPXHO- Juddepenunanbubie ypaBHeHUs» |perieHuto KP Ne3, 3YB,
ctu. ['eomerpuueckuii cmpica auddepennnana. [puznax - npoBepka pemenus KP|OIIK-7
b depeHIPyEeMOCTH. Ne3 — 3yB
6.3. [IpousBoaHas cinoxxkHoit GyHkuuu. YactHeie mpous-| 2 | 2 10/114 9 |- BemomHerne KP Ne3 «®HII.|- xoncynsTHpoBanue 10|OIIK-6
BOJIHBIE U AU depeHnnansl Beicux nopsaakon. Audde- Juddepenumansubie ypaBHeHUs» |perieHuto KP Ne3, 3yB,
PEHIIMPOBaHNE HESBHO 3aJIaHHBIX (PYHKITUH. - npoBepka pemenus KP|OIIK-7
Ne3 —3yB
6.4. Ilonstne 00 sKkcTpemMymax (QyHKIWH MHOTHX mepe-| 2 | 4 10/M4 | 9 |- Bemomnenne KP Ne3 «®HIL.|- xoncymsTHpoBanue 10|OIIK-6
MEHHBIX. Juddepenunansubie ypaBHeHUs» |perieHuto KP Ne3, 3YB,
- nposepka pemenust KP|OIIK-7
Ne3 —3yB
Hroro no pazneny 2110 44/118 | 36 KP Ne3, koHCTIEKT
Pa3nes 7. O6bikHOBeHHBbIE 1M epeHIIHATbHbIEC YPABHEHUS
7.1. OObikHOBeHHbIE U (depeHnalbHble ypaBHEHUs| 2 | 2 12/14 | 9 |- BemonHenune KP Ne3 «®HIL|- xoncynsTHpoBanue 10|OIIK-6
nepBoro nopsnaka. I'eomerpuyeckuit cmbica auddepen- Huddepenunansubie ypaBHeHus» |pemiennto KP Ne3, 3YB,
[IMAJILHOTO YPAaBHEHUsS MEpBOro mnopsaka. Meronasl pe- - mpoBepka pemenus KP|OIIK-7
meHust M QepeHnnanbHbIX YpaBHEHUH IepBOro Nopsij- Ne3 — 3yB
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AynuropHas g = oS
KOHTaKTHas pabora | & § o T
o| (Bakanm wacax) | F 7 . OPMa TEKYIICTO KOH- g o
Paznen/ Tema 2 = Bun camocrositenbHOR TPOJISL yCIIEBAEMOCTH U 2 G
T CLIUTUTHHBI S O R N & = paboThI MPOMEXKYTOYHOM aTTecTa- | & z 5
=|2E| EE % Na2 11U o =
g8 £5 |22 s -
=5 o =R 8 O Y
Ka.
7.2. 1Y BbICHIMX MOPSIKOB, CBOJSIINECS K IEPBOMY 21| 2 12/114 9 |- cocraBnenue koucnekta «JIY|- koncympTupoBanue 10 |OIIK-6
BBICHIMX TOPSJIKOB, cBoAsmecs K|pemeHnuto KP Ne3, 3VB,
HEPBOMY», - IPOBEPKA KOHCIIEKTa OIIK-7
- BeinosrHeHue KP No3 — 3yB
7.3. Jluneitnsie muddhepeHnuanbHbie ypaBHeHUs N-To mo-| 2 | 2 12/14 | 9 |- Bemomnenne KP Ne3 «®HIL|- xoncynsTHpoBanue 10|OIIK-6
psaaka. JluneitHoe ogHOpojHOEe ypaBHeHue. DyHIameH- Juddepenumanbubie ypaBHeHus» |perieHuto KP Ne3, 3YB,
TajbHas cuctema peueHui. Onpenenurens BpoHckoro. - nposepka pemenuss KP|OIIK-7
Heonnopoanoe nuneitnoe ypaBuenue (JIHAY), Bun 06- Ne3 —3yB
mero pemeHus. MeTo Bapualiy Mpou3BOJIBHBIX TIOCTO-
STHHBIX.
JluneliHoe ypaBHEHHE C MOCTOSIHHBIMHM KOd(duuneHTa-
MU
7.4. Metonsl pemieHus cUCTeM AUPGEpPeHIHATBHBIX| 2 | 2 10/6 | 8 |- cocraBneHne kKoHcmekTa «Mero-|- KoHcyiabTUpoBanue 1o |OITK-6
ypaBHeHuU# 1-ro nmopsaka Il pemienus cucreM AY», pemenuto KP Ne3, 3yB,
- BoinosiHeHue KP Ne3 - mpoBepka KP Ne3 OIIK-7
—3yB
Hroro no pazneny 8 46/M18 | 35 KP Ne3, koHCTIEKT
Hroro 3umMuss ceccus 2118 90/mM32 | 71
Paznen 8. DiieMeHTHI TeOPHH BEPOSITHOCTEH M MaTeMATHYECKO# CTATHCTHKHU
8.1. DnemeHThl KOMOMHATOPUKH 2|2 8/MN4 | 15 |- Bemonaenne KP Ned «Teopus|- xoHcympTHpoBanue 10|OITK-6
BepoATHOCTEH. MaremaTtnueckast |pemennto KP Ne4 3YB,
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AynutopHas g *c;é\ n%
KOHTaKTHast pabora | 5§ & o =S
o| (Bakam wacax) | % . OpMa TCKYLICTo KOH- g e g
Paznen/ Tema 2 = Bun camocrositenbHOR TPOIIA YCNEBACMOCTH H | & G
T CLIUTUTHHBI S O R N % = paboThI IPOMEXYTOYHOU aTTecTa- %E q:)
5|28 EE |52 i = © 2
> S =
©18 3 &% =g SO
=5 o =R 8 O Y
CTaTUCTHKA» OIIK-7
— 3yB
8.2. Anrebpa coOniTii. Knaccuueckoe, reomerpuueckoe| 2 | 1 8/MN4 | 15 |- Bemonnenue KP Ne4 «Teopus|- xoncympTupoBanue 10|OIIK-6
U CTaTHUCTUYECKOE ONpeAETeHUsS BEPOSTHOCTH. AKCHO- BeposiTHOCTeH.  MaremaTtuueckast |pemenuto KP Ne4, 3YB,
MaTHKa TEOPUHU BEPOSITHOCTEH. CTaTUCTUKA - nposepka pemenust KP|OIIK-7
Neq — 3yB
8.3. TeopeMsbl CIIOKEHUS U YMHOKEHHs. Y CIIOBHAs Bepo-| 2 | 2 8/N3 15 |- Bemonnenne KP Ned «Teopwmsi|- xoncynptupoBanue 1o |OITK-6
aTHOocTh. PopMyna NOJHOH BEpOSTHOCTU M (opMmysa BeposiTHOCTeH.  Maremaruueckast |pemenuto KP Ne4, 3YB,
baiieca. Cxema bepnymnnu, npubnuxenus Jlamiaca u CTaTUCTUKA - nposepka pemenust KP|OIIK-7
IlyaccoHa. Neq —3yB
8.4. JluckpeTHbIE W HENPEpPHIBHBIE CIy4YailHbIe BEIWUU-| 2 | 2 8/M3 15 |- Bemonnenne KP Ned «Teopwmsi|- xoHcymbrupoBanue 1o |OITK-6
Hbl. Pan n QyHKIus pacnpeneneHuss M INIOTHOCTb. Ma- BeposiTHOCTEH.  Maremaruueckast |pemeruto KP Ne4, 3YB,
TEMaTUYECKOE OXUIAHUE U AUCIEpPCUs], HadalbHbIE U CTaTUCTUKA - nposepka pemenust KP|OIIK-7
LIEHTPaJIbHbIE MOMEHTHI. Neq —3yB
8.5. 3BecTHBIE pacrpeneNieHus U X YHCIIOBbIE Xapak-| 2 | 2 8/M3 15 |- BemonHenne KP Ned «Teopwusi|- xoHcymprupoBanue 1o |OITK-6
TepucTikd. HopmanbHoe pacnpe/eneHue. BeposiTHOCTEH.  Maremaruueckast |pemeruto KP Ne4, 3YB,
CTaTUCTHKA - nposepka pemenust KP|OIIK-7
Ne4 — 3yB
8.6. 3akonbl Oonpmmx umcen. HepaBeHCTBO M Teopema| 2 | 2 8/13 15 |- HanucaHue KOHCHEKTa «3aKOHBI|- IPOBEPKA KOHCIIEKTA OIIK-6
YeOniéBa. LlenTpanbHas nmpeaenbHas Teopema. OOJIBLINX YHCE» 3YB,
OIIK-7
— 3yB
8.7. MHoroMepHble ciy4aiiHble BeaHuuHBL. DyHKIMH| 2 | 2 8/13 15 |- BemonHenne KP Ned «Teopwmsi|- xoHcymbtupoBanue 1o |OITK-6
pacripesienieHus, cBoiicTBa. YMCIOBbIE XapaKTEPUCTUKU. BeposiTHOCTeH.  Maremaruueckast |pemeruio KP Ne4, 3YB,
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DJIeMEHTBI TEOPUU KOPPEIALNH CTaTUCTUKA - npoBepka KP Ne4 OIIK-7
8.8. OcHoBHBIE MOHATHUS, TCHEPAIBbHAS COBOKYIMHOCTh U| 2 | 1 8/13 15 |- BemomHenue KP Ned4 «Teopusi|- xoncymbrupoBanue 10|OITK-6
BbIOOpKA. CTaTUCTUYECKUE OIICHKU MapaMeTpOB pacipe- BepoATHOCTe. MaremaTtuueckas |pemenuto KP Ned, 3YB,
nenenus. ToyeuHsle 1 UHTEPBaJIbHbIE OLIEHKHU. CTaTUCTUKAY, - npoBepka KP Ne4, OIIK-7
-KOHCIIEKT T10 pa3lieny - IPOBEPKA KOHCIEKTa — 3yB
8.9. [loBepuTeNbHBIE MHTEPBAIBI JJIsi apaMeTpoB HOp-| 2 | 1 8/13 15 |- BemomHenue KP Ned4 «Teopusi|- koncymbrupoBanue 10|OITK-6
MajibHOTO pacnpeaencHus. [loHATHE O KpUTEpUSAX MPo- BepoATHOCTe. MaremaTtuueckas |pemenuto KP Ne4d, 3YB,
BEPKM CTATHCTHYECKUX TMIIOTES. CTaTUCTUKAY, - npoBepka KP Ne4, OIIK-7
-KOHCHEKT M0 pa3aeny - IPOBEPKA KOHCIIEKTa —3yB
8.10. Kpurmueckast o0macTh, ypOBEHb 3HAUMMOCTH,| 2 | 1 8/M3 | 18,2 |- Bemonaenne KP Ne4 «Teopus|- xoHcympTHpoBanue 10|OIIK-6
MolHOCTh kKputepus. Kpurepuii cornacus Ilupcona s BeposiTHOCTEH.  Maremaruueckast |pemeruto KP Ne4, 3YB,
TUIIOTE3bl O HOPMAIILHOM PACIIPEACICHUN CTaTUCTUKAY, - npoBepka KP Ne4, OIIK-7
-KOHCHEKT M0 pa3aeny -[IPOBEPKa KOHCIEKTa —3yB
HToro mo pazaeny 2|16 80/132 |153,2 KP Ned4, koHCIEKTBI
Hroro geTHsas ceccus 2116 80/1U32 [153,2 JK3AMEH
HToro nmo gucuumnjanye 104 223/182|311,6 2 3a4eTa U 2 DK3aMeHa

M — B TOM ymcCIe, Yackl, OTBEJICHHBIE HA padOTy B HHTEPAKTUBHOU (popme.
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5 Obpa3oBaTesibHbIe H HHPOPMAIMOHHBIE TEXHOJIOTHH

Peann3anus KOMIOETEHTHOCTHOIO MOJAXOJa NPEAyCMAaTpPUBAET MCIIOJIb30BaHHE B y4eOHOM IIpo-
[IECCE aKTUBHBIX U MHTEPAKTUBHBIX (POPM MPOBEICHUS 3aHATHIA B COUETAHUM C BHEAYIUTOPHOH pabo-
TOM ¢ 11e7bI0 (OPMHUPOBAHUSA U Pa3BUTHS NMPO(ECCHOHAIBHBIX HABBIKOB oOydaromuxcs. CorjiacHo 1.
34 TNopsiaka opraHu3aly U OCYIIECTBICHHS JEATEILHOCTH M0 00pa3oBaTeIbHBIM porpaMMaM Oaka-
JaBpuaTa BbIciiero oopasosanus (yrB. nmpukazoMm MOuH PD Ne 1030 ot 11.08.2016), npu mposee-
HUHM y4eOHBIX 3aHATHH OOecreYrBaeTCsi pa3BUTHE Y OOYYaIOUIMXCS HABBIKOB KOMAaHJHOH pPalOTHI,
MEXJIMYHOCTHOW KOMMYHMKALIUU, MIPUHATUS PELICHUH, JUIEPCKUX KAayecTB, B TOM YHUCIE C YYETOM
PETHOHANBHBIX 0COOEHHOCTEH MPO(heCCHOHATFHON AEATENbHOCTH BBITYCKHHUKOB U MOTPEOHOCTEH pa-
ooronareieil.

BriOupas Ty wim HHyI0 TEXHOJIOTHIO pabOTHI C 00yJaIOUIMMUCS, HEOOXO0IUMO UMETH B BUJY, UTO
HauOosbLIero A peKTa OT ee NPUMEHEHUsT MOXKHO J0CTUYb, €CJIM YUUTHIBATh Lield 00pa30BaHUs, Ha
peanu3ayio KOTOPHIX JOJDKHA OBITH HampaBiieHa M30MpaeMas TEXHOJIOTHSA, COIEp)KaHHe, KOTOpOoe
IIPEJCTOUT NepeaTh 00Y4aroUMMCs ¢ €€ IOMOIIBIO, a TAKXKE YCIOBHUSI, B KOTOPBIX OHA Oy/ET UCIOb-
30BaThCA.

B natueit paboTe Mbl HCIIOJIB3YEM CIIEAYIOLIEE.

1. Tpaouyuonnvie obpazosamenvhvie mexnonocuu. Opranuzaius 00pa3oBaTeIbLHOIO MpOoIecca,
npearnoiaraeT NpsAMYI TPAaHCISALUIO 3HAHUN OT HpEenojaBaTels K CTYACHTY (MPeHMYILECTBEHHO Ha
OCHOBE O0OBSICHUTEIHFHO-MILTIOCTPATUBHBIX METOJIOB 00y4eHHs1). YueOHas JesITeIbHOCTh CTyIeHTa HO-
CHUT B TaKUX YCJIOBUSX, KaK [IPABUJIO, PEPOAYKTHBHBII XapakTep.

@®opMBbI yUeOHBIX 3aHSATHIA:

- MH(OPMAILMOHHAs JIEKLUs — MOCJIEA0BaTEIbHOE U3JIOKEHUE MaTepualla B JUCLUITIMHAPHON
JIOTHKE, OCYIIECTBIIEMOE TPEUMYIIECTBEHHO BepOATbHBIMH CPEJCTBAMHU.

- MPAKTHUYECKOE 3aHIATHE, NOCBALICHHOE OCBOCHUIO KOHKPETHBIX YMEHHUI M HaBBIKOB IO INpe-
JIO)KEHHOMY aJITOPUTMY.

2. Texnonoeuu npoexmnozo obyuenus. OOpa3zoBaTeNbHbII NPOLECC TOCTPOEH B COOTBETCTBUU C
JITOPUTMOM ITO3TAITHOTO PEUICHHUsT TPOOJIEMHOM 3a/1a4X WM BBITIOJTHEHUS yaeOHOoTro 3amanus. [IpoexT
IpernosiaraeT COBMECTHYIO yueOHO-TI03HABATENbHYIO JNEATEIbHOCTh TPYIIBI CTYAEHTOB, HApPaBJICH-
HYIO Ha BBIPAaOOTKY KOHIICTIIINH, YCTAHOBIICHHE TIeJIel U 3a/1a4, (POPMYITHPOBKY OKUIAEMBIX Pe3ylIbTa-
TOB, OIpEJeIEHUE MIPUHIUIIOB U METOJIMK pEIIeHHs OCTaBJIEHHBIX 3ajlay, IUIaHUpOBaHKUE Xoja pabo-
THI, TIOMCK JIOCTYITHBIX W ONTHMAJIBHBIX PECYPCOB, MIOATAMTHYIO peaIN3allnIoO IIaHa paboThl, Mpe3eHTa-
IIUI0 PE3yJIbTAaTOB PabOThl, UX OCMbICIeHHE U peduiekchio. [IpuMeHseTcss B OCHOBHOM ISl Iiepexoa
KOMIIETEHIIMH Ha YPOBEHb BIIAJICHUSI.

OCHOBHBIE THUIIbI TPUMEHSAEMBIX HAMH B 00pa30BaTEIbHOM eI TeIbHOCTH IPOEKTOB:

Hccneoosamenvckuii npoekm — CTpYKTypa NpHOMIMKEHa K (opMaTry HAyYHOTO HCCIIETOBAHHS
(1oKa3aTeTbCTBO AKTYaJIbHOCTU TEMBI, ONpeeNieHHe Hay4HOH MpoOieMbl, MmpeaMera U 00beKTa Hc-
CIIEZIOBAHMSI, TIEJIeH M 3a7a4, METOJIOB, ICTOYHUKOB, BBIIBI)KEHUE THUITOTE3bI, 0000IIEHHE pe3ylbTa-
TOB, BBIBOJIbI, 0003HAUE€HHWE HOBBIX NpoOsieM). PesynbraroMm sBisieTcst yyeOHas KapTa IO MOJIYJIIO
Harie 00pa3oBaTeIbHON MPOTrPaMMBbl.

Teopueckuii npoexm, IPEANONATAIONINNA B OTIUYME OT MPEIBIAYIIEro, KOHEYHBIH MPOJIYKT B
CIIEAYIONINX BapUAHTaX — ra3eTa K UCTOPHUYECKH 3HAYUMOMY «MaTEeMaTHYeCKOMY» COOBITHIO (Tpa3j-
HUK yncna «[lu» u T.1.); «MaremaTuyeckasi» OTKpBITKa (CBOEro poja yueOHast KapTa, TOJIbKO Hehop-
MaJIbHO, KPAaCOYHO 0(OpMIICHHAST; BUJICOPONIHK «5] Haydy Bac pemars ...» U T.II.

Hugpopmayuonnwiii npoexm — yueOHO-TI03HABATENIbHAS AEATENBHOCTb C SPKO BBIPAKEHHOH 3B-
PUCTHUYECKOHN HaNpaBJIE€HHOCTHIO (TOUCK, OTOOP U cucTeMaTH3alus HHPOPMAIMH O KAKOM-TO OOBEKTE,
O3HAKOMJICHHE YYaCTHUKOB MPOEKTA ¢ ITON MHpOpMaLuel, ee aHanu3 U 0000IIeHUe 1, HAKOHEIl, Ipe-
3EHTAIHs 110 PAKTHIECKOMY MPUIIOKEHHUIO).

4. Unghopmayuonno-xommyHukayuonnvle oopazoeamenvhvie mexrosoeuu. Opranuszanus odpa-
30BaTEIBHOIO IpoIecca ¢ NPUMEHEHUEM CHELMATU3UPOBAHHBIX MPOrPAMMHBIX CPel U TEXHHUYECKHX
cpeacTB paboThl ¢ HH(pOpMaIel (MHpopMannonnyo cpeny yausepcureta MOOJIYC MOODLE).



6 YueOHO-MeTOoNYeCKOe 00ecTieYeHrne CAMOCTOATEIbHOH Pa0doThI 00y4arouXcst

ITo nucummimbe «MareMaTHkay NOpPeIyCMOTpPEHa BHEAyAMTOpPHAas CaMOCTOsTeNbHass paboTa
o0yJaromuxcs, MpoBOAUMAas B BUE CAMOCTOSITEIILHOTO M3YUEHHsSI JIMTEPATypbl M MHPOPMALMOHHBIX
PECypCoB, a TAKXKE B BUJIE PELICHUS TUIIOBBIX 3a/1a4 IIPU BBIITOJIHEHUH KOHTPOJIbHBIX PA0OT.

Ilpumepnuvie konmpoavhnuvie pavomel (KP):

AKP Nel «JIuneiiHasi, BeKTOpHas ajredpa um aHajauTu4deckasi reomerpus. JAudpdepennu-
agbHoe ucuuciaenne POID»

3ananue 1.
Pemmte cuctemy Tpems criocobamu: a) MaTpHYHBIM criocoOom; 0) mo dopmynam Kpamepa; B) meTo-
nom [Maycca
X—-2y-3z=3,
3X+y-2z=9,
2X—-3y+5z=-4.
3ananue 2.

1) Haiizure yros Mesxy BekTopamu @ | b, ecn @ = (2; —1), b= (— 2, 2).

[MTocTpoliTe naHHBIC BEKTOPHI B crcTeMe KoopauHat OXy, a TakKe BEKTOPBI, H300pakarolue:
2a+b,a-3p.
2) YKaKuTe CpeAr HHKCIPUBEICHHBIX BEKTOPOB OPTOrOHAIbHBIC, KOJUTMHEAPHBIC, a TAKKE KOMILIA-

HapHbIe: A = (— 3-1 4), b= (2,-2,1), C =(2; %; —gj, d= (7;11; 8). BerumcnuTe MmIOMIAIb Ma-

pajiesiorpamMma, IIOCTPOSHHOTO Ha BEKTOpax b 1 €.
3ananme 3.
Hanucats ypaBHeHue npssmoit AB , ecin A(— 1 2; 3), B(—l; 2;—1). BbruncnuTe paccTossHHE OT TOYKH
A 5Toii TIpAMOiT 710 TIIOCKOCTH, MPOXOJIAIIel gepe3 Touky B, meprenmukynspro sektopy N(0;-3;9).
3aganue 4.
I[IpuBeuTE K KAHOHUIECKOMY BHIY M OCTPOITE KpUBYIO X° —4X +2y° —4y =0

3ananmue 5.
Brruncnure npenensl:

1+4x—x" . 6) im SX-&rcsin2x . )“mx/Zx—l—\/g

a) lim 5 T 5B
x>0 X 4+ 3X° + 2X x>0 COS X — COS” X x—3 x—3
3ananue 6.
dy d?y s? X = ctg2t,
Haiimure — n —= 4 Kuuii: a) y=e"" * . 0 )
dx  dx? bym )y ) y = In(sin 2t).
3ananmue 7.
2X —

CocraBbTe YpaBHCHUC KacaTelIbHOM K KpHBOfIZ y=

B TOUKE X, = -1. Hapucyiite xacarenb-
HYIO U KPUBYIO.

AKP Ne?2 «HeonpenesieHHbI 1 onipe/iesIeHHbII MHTErpaji»

1. BslunciauTe HEONpenEIEHHBIE HHTETPAJIBI

1) J'(l+tgz3x)dx; 2) | 3~

VBX + X2

3
dx ; 3)Iarcsin5xdx; 4) jln—xdx.
X
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2. Breluucnure onpeaeneHHbIE HHTETPAIbI

(1—sin 2x)*dx; 2)j'e2 dx; 3) L\’/z_
5 X

3. Haiigute miomaau Guryp, orpaHMYCHHBIX JMHUAMH. B 3amade (0) mpu MOCTPOCHHUH JIMHUU BOC-

1)

Ot | Ny

MOJIb3YHTECh TAONHIICH Ba)KHEHIINX KPUBBIX B MOJIIPHOM cCHCTEME KOOPAUHAT:

a) Xy=6, x+y—-7=0; 6) p*>=2c0s2¢.
. . |x=2v2cost, 2
4. Haiinure JIUHY Iy KPUBOU o<t<Zr.
y=2/2sint, 3

5. Haiitu 00b€M Tena, 06pa3oBaHHOTO BpameHneM BOKpyr ocu OY  (urypsl, orpaHU4eHHON JIH-

x*+y?-4y=0, y=+3-x (y<+3-x)

HHUAMMU:

6. BwruuciuTh HECOOCTBEHHBINM WHTETPAN MIIH YCTAHOBUTD €r0 PACXOIUMOCTD:

1)Tx3e‘x4dx- 2)} dx

: Y ey

AKP Ne3 «@HII. TuddepenuuanbHbie ypaBHEHHD»

1. Haiftu u mocTpouTs 06macTh ompeneneHus ¢yskuun Z =In(4—x* —y?) —arcsin(2—y).

2. HaiiuTe dYacTHBIC MPOM3BOJHBIC MEPBOTO MOpsiaka (yHKIIHUU:

X+Yy

X—y

3. HaiituTe rpaguienT cKaasapHoro mons U = X° + Y —z® u ero Mmoayis B Touke M (L,—-1;2).

z=3xy® —sin(x* +y) +

4. Jlna ¢ysxmum z =In(2x* +3y?) B Touke A(l, 1) HaiiTH TPOM3BOAHYIO B HANPABIECHHH BEK-
Topa | =3i+ 2].

5. HanucaTh ypaBHEHHE KacaTeIbHOM MIOCKOCTH M HOPMAIM K TIOBEPXHOCTH Z =+/9— X* — y? B TOU-
ke M(L 2; 2).

6. Haiitu HamMeHbllee W HauOONbIIee 3HadeHHMe (GYHKIMH Z=X>—Xy+2y’+2y+1

B obmactu D: x+y=-5 x=0; y=0.

7. Pemnth auddepeHnanbHble ypaBHEHHs IEPBOil CTEICHH

A) xy' -4y —x2Jy =0.
B) y’sinx =y Iny, y(g) =e
B) x(y? =D dx+ y(x* =1)dy = 0.

8. Pemmtp nuneitHbIe HEOTHOPOHBIE MU (HEepEeHIIHATEHOE YpaBHEHUE C TOCTOSTHHBIMU K03 duiiu-
eHTaMH

a)y" =3y +2y=(4x+9)e”, 6) y"+4y +8y=(X+2)cos3x
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PerunTh 0OJHOPOAHYIO cucTeMY AU((PEpEHIHATBHBIX YPaBHEHHIA:
x'=6x—y,
Y =x+4y.

AKP Ned «Teopust BeposiTHOcTeil. MaTemMaTHecKasi CTATUTCTHKA)

B ypue 12 mapos. Cpeau 3Tux mapoB 3 6enbix u 9 yepHbpix. KakoBa BEpOSATHOCTb TOTO, YTO Hay/a-
4y BBIHYTHIN IIap OKaXeTCsl OeIbIM?

B panuoctyauu tpu mukpodoHa. [[is Kaxkaoro U3 nepBbIX IBYX MHUKPO(OHOB BEPOSITHOCTH TOTO,
YTO OH BKJIIOYEH B JIaHHBIM MOMEHT, paBHa 0,45, a ns Tperbero — 0,9. Haiitu BeposiTHOCTH TOTO,
YTO B JAHHBIII MOMEHT BKJIIOYEHBI 2 MUKPO(OHA.

B mpogaxxe nmerorcst 6enbple 1 KOPUYHEBBIC Alla B COOTHOIIEHUH 2:3, mpuyeM npou3BoacTBo 60%
6enbIx U 71% KOPUYHEBBIX SIMII AATUPYETCS AHEM, MPEALISCTBYIOIINM JHIO MTPOJAXKH, & OCTAJIbHbIE
qilla patupyrorcs Oosnee paHHMMHU unciaamu. [lokynaTtenb 3akas3piBaeT siiilia, AaTUPyEMbIE JTHEM,
MPEIIECTBYIOIUM JIHIO MPOJAXXH, HE3aBUCUMO OT X I[BeTa. KakoBa BEpOSTHOCTH TOTO, YTO €My
MPOJIAYT PEIIETKY OCINbIX SHIl?

Tenedonnas cerb yupexaeHus odcmyxuBaer 200 aboHeHTOB. BeposTHOCTh TOTrO, YTO B TeUEHUE
MUHYTbHI BHYTPU 3TOM CETU KTO-TO KOMY-TO MO3BOHHUT, paBHa (,7. KakoBa BEpOSITHOCTh TOT0, UTO B
T€YeHHe MUHYTHI OyZeT 5 3BoHKOB? KakoBa BepOsSTHOCTH TOTO, YTO B TEUEHHE MUHYTHI OyAeT He
6osee 5 3BoHKOB? HaiiTn HanmBeposATHEHIIIee YUCIIO 3BOHKOB B TCYCHUE MUHYTHI.

3anaH psaj pacrpeeneHus ciaydaiHoi BennuuHel X. Haiitu maremaruyeckoe oxxujgaHue, Jucrep-
CHIO M CpeJIHEe KBaJpaTHIecKoe OTKIOHeHHE. [1ocTponTh PYHKITUIO pacpeaeeHH .

X 4 6 10 12
P 0.3 0.2 0.2 0.3

Jlns HempepbIBHOM CllyyailHOM BeJMYMHBI 3a/laHa (YHKLUS pacHpeeseHHs F(X). TpeOyercs

HalTH INIOTHOCTb paclpe/ieleHus f(X), MaTeMaTHUYECKOE OKUJIAaHUE, AUCIEPCUI0, CPEIHEE KBal-
paTHyecKkoe OTKJIOHEHHUE. BRIUUCINTD BEPOSITHOCTh TOTO, YTO OTKJIOHEHHE CIy4YailHON BETUYMHBI
OT €€ MaTeMaTHYeCKOro OXHJIaHUs OyAeT He Ooyiee CpeTHero KBaJpaTuueckoro oTkioHeHus. [o-
CTPOUTH rpa@uK (yHKIIHH.

0 ,  Xx<0
F(x) = 1-(1—cos2x) L 0<x<Z
2 2

1 , V2

x>

2

3akoH pacnpeaciicHud CUCTEMbI TUCKPECTHBIX CJIy‘-I&ﬁHLIX BCJINYHH (X ,Y) 3agaH TaGHHHCﬁ. Haiitu
KOZ-)(b(I)I/II_II/ICHT Koppeisinnun rxy H BCPOATHOCTL MOIMagaHus CJIYIauHOU BCIIMYNHBI (X ,Y) B 00J1aCTh
D.

1. loka3aTh CXOAMMOCTb U HAaliTH CyMMYy psifia =2
2.

0 2 4 6
0 0.05 0.03 0.06 0.05
2 0.07 0.10 0.20 0.06
4 0.08 0.07 0.09 0.14
D={0<x<4;1<y<4f

AKP Ne7 «Psaabi»

= 1
Zz—

n“+n-2 .

HccnenoBath Ha CXOAMMOCTD PSIJIBL:
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sin n\/_ - n!(2n +1)! 3n—2)\""
)Z 6)2—8"’]( ] )Z T Zn(mj ,

n n=1 n=1

& Z(3n +1),/In(n+5

3. HCCJ’IGI{OB&TB pAObI HA a6COJ'IIOTHy1-O H YCJIOBHYIO CXOIUMOCTbD!

)Zsm n\/_ Z (-1)" Z( D"@n+1)

“nin(n+1) =~ 4%  3n+2
4. Haiitu cymmy psiia Z 0l ¢ Tou”ocThio 10 0.001.
= 4"(2n+1)

5. HaiiTi 06s1acTh CXOAMMOCTH CTEIIEHHOTO psija:
Z( H"2" (x+1)" )24 (x 3)2” Z( H" (x+2)
el 3n+2 A2 ’ n=1

6. Paznoxuteh QyHKITUIO B PsT Tepmopa 10 CTENEHSIM X '
a) (3+e™)”,6) 7/(12+x—-x)*,B) In(1—x—20x°).
7. BeraucnuThk UHTErpaj ¢ TouHocThio 10 0.001:

) f dx
0 4\/1+ X4
8. Haittn npubmmkénno pemenue 3aaaun Komm B Buae otpeska psaa Teinopa mo creneHsm X
y'=x"+y’
¥y(0)=0,y'(0)=1

9. Pa3noxuts B psag Pypbe QyHKIHIO, MTEPUOANIECKYIO C IEPUOIOM 277 , 3aJaHHYIO Ha OTPE3Ke

X+7x,—-7r<X<0
[-7, 7] bopmymoii f (x) :{

2n+l

0.2
6) j sin(25x2)dx .
0

C YCThIPbMS HCHYJICBbIMU KOB(i)(i)HHI/IeHTaMI/IZ {

7, 0<x<r&m

10. Pa3znoxuts B psag Pypbe QyHKIMIO, TEPUOANYECKYIO C IEPHOAOM 4 , 3aJJaHHYIO Ha OTpE3Ke

X?,-2<x<0
—2,2] dopmymnoii f (X) = ' )
[-2.2] bopmy. (){X, 0<yx<2
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7 OueHoYHbIE CPeICTBA JIJIsl IPOBeIeHH s IPOMEKYTOYHOM aTTeCTAMHU

a) [lnannpyemble pe3yabTaThbl 00yUeHNsI H OIIEHOYHbIE CPEICTBA /I IPOBeeHNsI MPOMEKYTOYHOM ATTeCTAlluM:
CTpyYKTYpHBII
PYKTYP [Tnanupyemblie pe3ysbTaThl o0y4e-
JJIEMEHT i OueHouHbIE CpEACTBA
KOMIIETEHIINHU

OIIK-6 - ucnoJib30BaHHEM OCHOBHBIX 3aKOHOB €CT€CTBEHHOHAYYHBIX JUCHHILIMH B MPO(eCCHOHAIBLHOI 1eATeJIbHOCTH, IPUMMEHEeHHeM MeTO/10B

MATEMATHYICCKOI0 aHAJIN3a U MATECMATHYECCKOI0 (K

OMl'lbl{)TepHOl"O) MOACTUPOBAHUS, TECOPETUIECCKOI'O H IKCIIEPUMECHTAJBHOI'O HCCJICTOBAHUA

3HaTh - OCHOBHBIC IOHATHS M METOAbI MaTe- | 1. CDOpMy.]'II/IpOBKI/I OCHOBHBIX TCOPEM (CBOﬁCTB, IMPU3HAKOB HU3Yy4YaCMBbIX HOHHTHﬁ, H€O6XOI[I/IMBIC n
MaTH4ECKOr'o aHalnsa JIOCTaTOUYHBIE YCIIOBUS) B U3y4aeMbIX pasjienax Kypca.
2. Metoabl pacKpbITHSI HEONPEAeIEHHOCTE!, BEIICHEHUS! HEMPEPHIBHOCTU (DYHKIIMU OJHON TMepeMeH-
HOM.
3. AIroput™M NPUOIMKEHHOTO BBIYUCICHUA (QYHKIMH C MOMOUIbI0 nuddepeHimana; HamnucaHus
ypaBHEHUS KacaTeJIbHOW MPSMOil (TJIOCKOCTH).
4, AJ'IFOpI/ITM IIOJIHOI'O UCCIICAOBAaHMA (I)YHKI_II/II/I
5. MeToap!l BBISICHEHUS KJIACCOB MHTETPUPYEMBIX (DYHKIHH, a TaKXKe METOJbl MHTETPUPOBAHHS OC-
HOBHBIX KJI1acCOB (DYHKITHIA.
6. CriocoOBbI BBISICHEHUS] CXOIMMOCTH HECOOCTBEHHBIX HHTETPaJIOB
YmMmetb - KOPPEKTHO BBIPAXaTh U apryMeHTu- | Ilpumepnvie 3a0anusn u 3adauu
POBAHHO 0OOCHOBBLIBATH MOJIOKEHUS 3aganue 1. CocTaBbTe QIrOPUTM PELIEHUS .. ... 3aa4H.
TPEMETHOI 00IACTH 3HAHHS ¥ METO- | 3anaya 2. Beraucimte npesen mo npasuy Jlomarams M w .
JIOB MaTeMaTUYECKOr0 aHAJIN3a [ x—2 X’ -4
TNOCTAHOBKH M PCIICHHUS KOHKPETHBIX 332[21]—[1/[6 3. C(I)OpMyHprﬁTe HeO6XOJ:[I/IMOC YCJIOBUE DKCTPEMYMaA q)yHKHI/II/I OL[HOﬁ HepeMeHHOﬁ.
NPHUKIIAIHBIX 337124 3amaya 4. KakoB reoMeTpHUeCcKHUii CMBICI ONPEICICHHOTO HHTETpaia OT JaHHO! (YHKIMU B TaHHOM HHTEpBaJe B AeKap-
TOBOM CHCTEME KOOpAUHAT?
Brnaners - HaBBIKAMHU HCITOIb30BaHUS Joruue- | IIpumepnvie npakmuueckue 3adanus

CKH BEpPHO, apTyMEHTHPOBAaHO U SCHO
CTPOHTH YCTHYIO M MUCHMEHHYIO PE€Yb
Ha PYCCKOM $I3bIKE€, TOTOBUTH U PEIaK-
THPOBaTh TEXHUUYECKHUE TEKCThl C Ma-
TEMaTUYeCKON CHMBOJHMKOH Win (hop-
MyJIaMH, ITyOJIMYHO MPECTaBIATh CO0-
CTBEHHBIE M W3BECTHBIE HAay4HbBIE pe-
3yJbTaThl, BECTH JUCKYCCHU;

3apanmne 1. Cucremartnsupyiite u 0000IIMTE BCE KIIOYEBHIC MOHSATHS M IPHEMBI PEIICHMS THIIOBBIX 3aJad 10 TeMe
«[IpousBonnas» u «[IpumeHeHne NPOU3BOAHON NpH UcciIe0BaHNU QyHKIMiT». Pe3ynprar opopmure B BUie TaOIHIBI.
3amaua 2. [yist perieHus 3aa4un cleIaiTe CXeMaTHIECKUI YepTexk U MOJTydnTe (GYHKIMOHAIBHYIO 3aBUCMOCTb 110 yKa-
3aHMIO K 3ajade. Halinnte obnacte omnpeneneHus 3Toil QYHKIMK 110 CMBICTY 3a/laud. BeraucnnTe 3HaYeHus 3T0i QyHK-
LM TIPH TPEX Pa3jInuHBbIX 3HAYCHUsIX aprymenTa. Vccnenyiite GpyHKIMIO Ha HanOoblIee U HauMeHblIee 3HaueHus. OT-
BETHTE Ha BOIPOC 3aJJa4H.

«CeueHnie TOHHENS UMeeT (popMy MPSIMOYTONBHHKA, 3aBEpPIIEHHOr0 NOoIykpyrom. [lepumetp ceuenns 18 m. IIpu xakom
paanyce MOIyKpyTa IUIOIIalb CEYeHUs OyIeT HanOOIbIIeH?)

OGo3HaubTe pajMyc TOTYKpyTa depe3 I u BhIpasuTe miomans O cedenns kak gpynkmmo ot 2 S =S(r).




CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemsble pe3ynbTaThl 00yyde-
HUS

OneHouHble CpeCTBA

- HaBBIKAMM M METOJMKAaMHM 0000I1e-
HUSL PE3yJIbTATOB PEIICHUS

3amanme 3. Ha kakoif BeIcOTe ' HaJ LEHTPOM KPYIJIOTO CTOJA pajuyca a Cle[yeT MOMECTUTh JaMIly, YTOObl OCBEIICH-
HOCTb Kpast crojia Obita Hanbospmei? (CaMOCTOSTENBHO TPOaHAIN3UPOBATh - 3HAHUS, METO/IBI KAKOTO pa3jiena MaTeMa-
TUKH OTPEOYIOTCS JUIsl PEILICHHUs! TAHHOU 3aJ1auu).

OIIK-7 - ¢cnocOOHOCTBHIO BBISIBUTH €CTECTBEHHOHAYYHYIO CYIIHOCTh MP00JieM, BOSHHKAKIIUX B X0/1e NMPo(hecCHOHAJILHOI 1esiTeJIbHOCTH, TPUBJIeYb
HX /ISl pellieHus1 COOTBETCTBYIOIMIA (U3MKO-MaTeMaTHYeCKHil annapar

3HaTe

- OCHOBHBIE ITOJIOKEHHUS TEOPUH TIpee-
JIOB U HETNPEpPHIBHBIX (YHKIUH, rpadu-
KM OCHOBHBIX 3JIEMEHTapHBIX (PyHKIMH
U UX CBOMCTBA, OCHOBBI YHCJIEHHOTO
pelieHns TpPaHCIEHACHTHBIX YypaBHe-
HUM,

- OCHOBHEIE TeOpeMbl IuQQepeHIu-
QIBHOTO U UHTErPAIbHOTO UCUUCIICHHS
(YHKIMH OAHON M HECKOJNBKHX Tepe-
MEHHBIX, MeTOoAbl AnddepeHIraIbHO-
IO WCYUCIICHHS HCCIIEAOBaHUS (DyHK-
IIUI, OCHOBBI YUCIICHHBIX METO/OB BEI-
YHCJICHUS ONPEAEICHHBIX HHTEIPAJIOB,
- OCHOBHBIE THUIBl OOBIKHOBEHHBIX
middepeHInATbHBIX YPaBHEHHN U Me-
TOJIbI UX PEIICHUS,

- OCHOBHbBIE MTOHATHS TEOPUU BEPOSAT-
HOCTEH U MAaTEMATHYECKON CTaTUCTUKU

Teopernueckne BONPOCHI /IS 3a4eTa H IK3aMeHOB
1 kypc 3umHss ceccus (3a4eT)

1.

COoNoOR~WN

=
[ =)

O e e el
NEDEREBNFrFocowwmw~woorwN

Martpuus! u neiictBust Hajg HUMHU. CBOWCTBA ACHCTBHIA HAJl MATPUIIAMH.

Onpenenurenu I u Il nopsakoB. Onpenenurenu N mopsiaka U MX CBOMCTBA.

CucTteMbl THHEHHBIX anrebpamyeckux ypaBHeHUH (CJIAY) 1 uX 3amich B MAaTPHYHOM BHJIC.
OOparHas MaTpuIia U €¢ BHIYUCIICHHUE.

Pemenus CJIAY MaTpU4YHBIM METOJOM.

Dopmynel Kpamepa

CkanspHoe IPOU3BEICHUE IBYX BEKTOPOB U €ro CBOICTBA.

BexropHoe npousBenieHNEe ABYX BEKTOPOB U €ro CBOMCTBRA.

CMeraHHOE IPOU3BEICHIE TPEX BEKTOPOB U €0 CBOMCTBRA.

. OcHOBHas HJiesl aHATUTHIECKON TeOMEeTPHH, IPUMEHEHHE BEKTOPHBIX TPOU3BEICHUH.

. Ipsimas Ha mnockocTu. Pa3nuyuHble BUABI ypaBHEHHI NPSMON HA IUIOCKOCTH.

. Yrou Mexay NpsMBIMHU Ha IUNIOCKOCTH. PaccTosiHHEe OT TOUKH 0 IPsSMON Ha MIIOCKOCTH.

. DIIIUIIC U ero CBOMCTBA.

. I'mmep6ona u e€ cBoiicTaa.

. Iapaboxna u e€ cBolcTBa.

. IInockocts B mpocTpaHcTBe. PaznuuHble BUBl yPaBHEHUH IIIOCKOCTU B IIPOCTPAHCTBE.

. Yroa MexJy MI0CKOCTAMU. PacCTOsiHUE OT TOUKHU JI0 IUIOCKOCTH.

. IIpsiMas B npocTpaHcTBe. PaznuuHble BUIbI YpaBHEHUM MIPSIMOM B IIPOCTPAHCTBE.

. B3aunMHOe pacrnosnoxeHue IIOCKOCTU U MPSIMOI B IIPOCTPAHCTBE.

. IloBepxHOCTH BTOPOrO NOPSAKA.

. Kpusas B npoctpaHcTBe.

. @ynkums. CrocoOsl 3aganus. O6nacTs onpenenenus. OCHOBHBIE 31eMeHTapHbIe (YHKIMH, HX CBOHCTBA, IPaUKH.
.Ipenen pynxuuu B Touke. [Ipenen Gpynkunu B 6eckoneuHocTH. OAHOCTOPOHHUE MPEAEIIBI.

. beckoHeuHo Maible 1 6eckoHEeUHO OoJbIIME PYHKIMH, CBSI3b MEX Ty HUMH. CBOWCTBA OECKOHEUHO MAJbIX (PYHKIHH.
. TeopeMsl 0 npefenax. PackpbeiTue HEONpenENEeHHOCTEH.

. 3aMeyvaTeNnbHbIe PENEbL.

. CpaBHEeHHE OECKOHEYHO MaJbIX (DYHKIMH. DKBUBAJICHTHBIE OECKOHEYHO MaJible (PYHKINU U OCHOBHBIE TEOPEMBI O

HHUX. HpI/IMeHeHI/Ie K BBIYMCJICHUIO TPEACIIOB.

21




CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemsble pe3ynbTaThl 00yyde-
HUS

OneHouHble CpeCTBA

28. HerpepbiBHOCTh (PYHKIMH B TOUKE. TOUYKH pa3pbiBa U UX KiIacCH(UKaIKS.

29. [IponsBoHast pyHKIMH, €€ TeOMETPUIECKUN 1 (PU3MYECKUN CMBICII.

30. YpaBHeHUs KacaTelbHOI 1 HOpMai K KpuBoi. [nddepeHunpyeMocTb GYHKIMH B TOUKE.

31. IIpon3BomHast CyMMBI, pa3HOCTH, IPOU3BEACHUS, YacTHOTO (yHKIHH. [Ipon3BoaHAs CIIOKHON 1 00paTHON (HYHKINH.

32. ludpdepeHnrpoBaHue HESBHBIX U TapaMEeTPHUYECKH 3aJaHHBIX (yHKIuH. Jlorapudmudeckoe nudpepeHIpoBanue.

33. [Ipon3BoHBIE BEICIINX HOPAIKOB.

34. Tudpdepenunan pyaxmun. ['eomerpudeckuit cMbich nuddepenimana. OCHOBHBIE TeopeMbl 0 auddepeHuanax.

35. [Ipumenenne auddepernnana K IpUOIIHKEHHBIM BEIYHCICHUSIM.

36. OcHOBHBIC TeOpeMbI TU(PepeHIINATBHOTO ucuncienus: Poss, Jlarpanxa u Ko,

37. Ipauno Jlonurans.

38. YcnoBust MOHOTOHHOCTH QyHKIMH. DKcTpeMyMbl GyHKIMH. Heo0Xxo1mMMoe 1 JOCTaTOYHOE YCIIOBHS IKCTpEMyMa
¢dyHKIHH.

39. Haubosnbliiece 1 HaMMEHbIIICEe 3HAYCHUS (DYHKIIMH HA OTPE3KeE.

40. Beimykiocts rpaduka Gpynkunu. Toukn nepern6a. Heodxoaumoe 1 10cTaTOYHOE YCIOBHUS TOYEK Ieperuoa.

41. AcumnToTsl rpaduka GyHKIHH.
1 kypc JeTHss ceccusi (IK3aMeH)

42. TlepBooOpasnas. HeonpeneneHHslil nHTErpai 1 ero cBoiicTBa. Tabimmna 0CHOBHBIX HHTETPANIOB.

43. OcHOBHBIE METOJIbl HHTETPUPOBAHMS: 3aMEHa IIepEMEHHOI 1 MHTErPUPOBAHHE TI0 YaCTSIM.

44. OnpeneneHHBIH MHTETPAN KaK Mpee]l HHTErpallbHOM CyMMBI, €ro CBOHCTBA.

45. ®opmyna Hetorona — Jletioauma. OCHOBHBIC CBOWCTBA ONPEACICHHOTO HHTErpaa.

46. BpluncieHue ONpeelIeHHOTO MHTerpaa (3aMeHa MepeMeHHO, HHTErpupoBaHue Mo YacTsaM). IHTerpupoBaHue 4eT-
HBIX U HEUETHBIX (DYHKIUI B CHMMETPUYHBIX Mpe/ienax.

47. HecoOcTBEHHBIE UHTETPAIIBI.

48. T'eomerpuueckue v HU3MYECKUE TPUIIOKEHHS ONPE/ICIIEHHOTO UHTETpaa.

49. Oo6nactp ompenenenust OHII. Ipenen, HenpepbiBHOCTh. CBoicTBa (YHKIMH, HENPEPHIBHBIX B OrPaHHMYEHHOW 3a-
MKHYTOH obmacTu.

50. YacTHble MPOM3BOAHBIE TIEPBOTO MOPSIKA, X TEOMETPUIECKOE HCTOIKOBAHHUE.

51. YacTHble MPOM3BOAHBIC BBICIIMX MOPSIIKOB.

52. uddepenumpyeMocTs U MOIHEIH auddepeniman GpyHKkuun. IHBapnaHTHOCTH POPMBI TIOJIHOTO AndepeHIraia.

53. I[Ipumenenue nosHoro auddepeHnnana K NpuOIMKEeHHbIM BEMUCIeHIIM. [JuddepeHnnans! BBICIINX MOPSIIKOB.

54. TpousBoaHas cinoxxHoit pyHKkuuK. [ToHas npon3BoHas.

55. Jluddepenmupopanne HEIBHOW (HyHKIIUH.

56. KacarenbHasi INIOCKOCTh U HOPMaJib K IOBEPXHOCTH.

57. DxctpemyM GyHKIHHM IBYX epeMeHHBIX. Heo0xoanmMoe 1 T0CTaTOYHOE YCIIOBHE SKCTPEMyMa.

58. Hawubosnbiiee 1 HanMeHbIIEe 3HAYCHUS (GYHKIIUU B 3aMKHYTOM 00J1aCcTH.

59. uddepennnanbuple ypaBHEHUs: OCHOBHBIE MOHATHsL. 3a/1a4H, MPUBOJSIHE K U epeHIaTbHBIM YPaBHEHUSIM.
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CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemsble pe3ynbTaThl 00yyde-

HUsA

OneHouHble CpeCTBA

60. Teopema cymiecTBOBaHHS U €MHCTBEHHOCTH pemeHus quddepeHnansHOro ypaBHEHHsL.

61. VYpaBHeHHs C pa3leSIOIUMUCS ITEPEMEHHBIMH.

62. OnHoponuble nuddepeHnnaNbHbIe ypaBHEHHs | TopsaKa.

63. Jluneiinsie ypaBHeHUs. Y paBHeHHs bepHymm.

64. YpaBHeHue B NONHBIX Auddepennnanax.

65. nddepernuanbable ypaBHEHHUS BEICIINX HOPSIKOB: OCHOBHBIE TOHATHS.

66. YpaBHeHHS, IOITyCKAIOIIUE OHIDKCHUE MOPSIKA.

67. Jlunetinsle muddepeHraIbHbIC ypaBHEHUS BBICIINX NOpsakoB. MHTerpupoBanue JIOAY ¢ mocTosTHHBIMA KO3 u-
LUEHTaMU.

68. Jluneiinsie Heomuopoaubie JIY. Ctpykrypa oduiero pemenus JIHIY.

69. Meroz Bapuanyu Mpou3BOJIEHBIX TTOCTOSTHHBIX.

70. Unrerpuposanue JIHAY ¢ nocrostHHbIME K03 GHULKMEHTAMH ¥ PABOK YacThIO CHIENUATBLHOTO BUJIA.

71. Cucremsl quddepeHunansHpIx ypaBHeHui. Teopema cyliecTBOBaHHS M €AMHCTBEHHOCTH PEUICHUs.. MeTo UCKITIo-
YeHUs IJIs1 PELICHUS] HOPMAaIBHBIX CHUCTEM AU GepeHINaIbHBIX YPaBHEHHUH.
2 Kypc JieTHss ceccusi (IK3aMeH)

72. DneMeHTHl KOMOWHATOPHUKH: TIEPECTAHOBKH, Pa3MEIICHHS, COUCTAHHS.

73. OCHOBHBIE TTOHATHS TEOPUH BEPOSITHOCTEH: HCTIBITAHHUE, COOBITHE, BEPOSITHOCTD COOBITHSI.

74. [leiictBus HaJ cOOBITHAMU. AnreOpa COOBITHIA.

75. TeopeMbl CIIOKEHUS U YMHO)KEHHS BEPOSTHOCTEHA.

76. BeposiTHOCTD MOSIBIICHHS XOTS OBbI OZJTHOTO COOBITHSL.

77. ®opmyra MOJTHOM BepoaTHOCTH U popmyna baiieca.

78. Cxema bepnymm, popmyna bepHysuti, HanBeposTHelIIee YUCIIO MOsBICHHI coObITUS A B cxeme bepHyiu.

79. Ilpubnmxenusie Gopmyibl B cxeme bepHysm.

80. JluckperHast ciry4aiiHasi BeIHUMHA U CIOCOOBI €€ 3amanus. OyHKIMS pacipee/iCHus.

81. Maremarnueckoe OKHIIaHHE IUCKPETHOM CiTydaifHOW BEJIMUUHBI U €T0 CBOWCTBA.

82. lucnepcust TUCKPETHOM CiIy4aiiHOM BeMunHbI U €€ cBoiicTBa. CpeiHee KBaJpaTHiecKoe OTKIIOHEHHE.

83. HemnpepsiBHas ciydaiinas BenuuuHa. CBoiicTBa (YyHKIMH pacTpeieNieHusI.

84. I1noTHOCTH BEPOSATHOCTH HENPEPHIBHON CITy4aifHOW BEIMUMHBI U €€ CBOMCTBA.

85. UncnoBble XapaKTepUCTHKH HETIPEPHIBHBIX CITyYaiHBIX BEIUYHH.

86. PaBHOMepHBIH 1 OKa3aTEIbHBINA 3aKOHBI paclipeAeIeH s HEPEPhIBHBIX CIy4aifHbIX BEJIHYHH.

87. HopmanbHblil 3aKOH pacnpeiesIeHHs! ¥ ero CBOHCTBA

VYmers

pemaTte 3aJadyu 10 HU3Yy4YaCMbIM

TCOPCTUYCCKHU pa3JaciIaM;

To

o0cyx1aTh coco0b! 3 HEeKTHBHO-
pewernss  audQepeHInanbHbIX

IIpumepnble npakmuyecKkue 3a0anus 01 IKIAMEHOS U 3a4ema’
1. Perunts Matpuunoe ypaBHenue X+3(A-B)=4C, rue
1 3 3 8 8 6
B= C=
-2 -4 -7 5 -39
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CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemsble pe3ynbTaThl 00yyde-
HUS

OneHouHble CpeCTBA

YPaBHCHUN U MX CHUCTEM; OINpPEICISITh
3 PEKTUBHOCTEL peIIeHUs 3a7aqu, I10-
JYYEHHOTO € TIOMOIIBIO YHCIICHHBIX
METOJIOB; paciio3HaBaTh 3(PPeKTUBHBIC
pe3yibTaThl 00pa0OTKU 3KCIICPUMEH-
TaJbHBIX JAHHBIX OT HEA((HEKTUBHBIX

2. PemuTh cUCTEMBI JTMHEWHBIX anreOpandyeckux ypaBHeHH 1o gopmynam Kpamepa, MaTpuuHBIM METOJIOM, METOJOM
l'aycca:

3%, +4X, +2%X, =3
2%, — X, —3X; =-3
X, +5X, +X; =2

(L3,6), A (2:21), A(-L0;1), A,(—46;-3).

Haittu: 1) nuny pebpa Ah, ; 2) yroi Mexay pedpamu Ah, u AiA“,

3. JlaHbpl KOOpIWHATHI BEPIUUH MHPAMUJIBI AAZ'%A“ Ai

3) yrox MexIy pedpom Al U TPaHBIO AAZA»", 4) momane TpaHu AR 7 5) o0BeM mupaMubL.
B tpeyronsauke ¢ BepmuHamu A(2,1), B(5,3), C(-6,5) HaliTu IIMHY BBICOTHI U3 BEPUINHBI A.
Harmucats KaHOHHYECKHE U MTApAMETPHICCKHE YPaBHEHHUSI PSAMOI, mpoxo et yepe3 Touku M(2,1,-1) u K(3,3,-1).
CocTaBUTh YpaBHEHHE IUIOCKOCTH, poxossmeit uepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).
JlokazaTp, 94TO MpsIMBIE TTAPAIIICTIbHBL:

{x+y—z:0
x+2_y-1_z
~ 371, X-y-52-8=0

No ok~

3 -2
8. Beruucnure mpenens:

_ 1+4x—x* . 3x-arcsin 2x J2x—1-—
a) lim ————:06) lim———":8) IimM-
x> X +3X° + 2X x=0 COSX —COS” X x-3 x—3

d — =
9. Haiinure &y 1 GyHKUMIA: a) Y = e¥* x? . 6) X=Cctg 2.'[ ,
dx y = In(sin 2t).
10. BbIuuCIIUTh: (l— i)zs_

111. Haiith HeonpeNeNEHHBIA HHTErPAIL: a)J.Sin 3X-cos5xdx, 6) J- 1-cosx ax ® '[( 2x+5)-e*dx.
(x—=sinx)®
VB dx

'! \/x2+5l

2
13. Haiitn nomans (GuUrypel, OrpaHHYEHHON JUHUAME: X = 4, y°=4x.

12. BeIYuciuTh onpeielIeHHbIH HHTErpall
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CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemsble pe3ynbTaThl 00yyde-
HUS

OneHouHble CpeCTBA

_ fo_y2_ 2 3
14. Haiitn 1 nocTpouTh 06JacTh onpeeneHus GyHKuuu U=y9-x" -y +(x-y) .

3 .
15. Haittu mommmiii auddepenmuan pysxmmn: £ = X In y —Sin 2Xy .

16. HaiiTu 9acTHBIE NPOHM3BOJHBIE HEPBOro mopsaka (GyHkuuu: Z = 5x° y3 + In(x + 4y)

o 2 2
17. HanucaTs ypaBHEHHE KacaTeIbHOH MIIOCKOCTH M HOPMAIM K MOBepXHOCTH Z =4/ X~ + Y~ B Touke (3, 4, 5).

18. Pemmnte 3amaay Kormm: yCOS2 xdy = (y2 +1)dX, y(O) =0.

19. Haiiute obmee pemenne auddepennuansHoro ypapaerus Yy’ +y' = e?*,

20. Pemuts 0gHOPOAHYIO CHCTEMY TU(QEepeHINATEHBIX YPAaBHEHHIH:

x'=6x—y,

y' =x+4y.
21. Ilpu nocraBke ¢ 3aBoaa Ha 6azy 1000 pagnonpUEeMHUKOB, y 55 BBIILIM U3 CTPOs JaMmibl. HaliTu BeposTHOCTBH TOTO,
YTO B3ATHII HayAaudy MPUEMHHUK OyJIeT UCIIPABHBIM.
22. [lpuHNMaeM BEpOSTHOCTH POXKACHUS MaJb4MKa M JEBOYKM paBHbIMH. HaiiTu BeposTHOCTH Toro, uto cpeau 10 HOBO-
POXIEHHBIX 6 OKaXYTCSI MaJTbUUKaAMHU.
23. JlaH 3aKOH pacnpe/ielieHns TUCKPETHO! cIy4aiiHO# BEJIMUUHBIL:

X: 10 | 20 | 30 | 40 | 50
p: 101]02]03]02]0.2
BBIUUCIIUTh €€ MaTeMaTUIeCKOe OXKHUIAHNE, TUCIIEPCHIO U CPEIHEE KBAIPATHIECKOE OTKIOHEHUE.
24. lana GyHKIUS pacTpeielCHUs] HeIPEPBIBHOW CITyJ4aliHON BETUIUHBI X
0 npu x<0
0,25x3(x+3) npu O<=x<=1

F(x)= 1 npu x>1

Haiiti mmotHOCTH pacnpenenenus f(x), mocrpouts ee rpaduk, BEpOSTHOCTH HONAJaHus B 3afaHHbI uHTepBain [0,5; 2],

Mx, Dx, O .

Bnanets

- IPAKTHYCCKNMU HaBbIKaMU UCIIOJIb-
30BaHMS MAaTEeMaTHUCCKUX ITOHATHI U
METOJ0B (I/I3y‘laeMHX pa3acioB Mate-
MaTI/IKI/I) IpU pCIICHUH NPUKIIATHBIX

IIpumepnvie npuxnadusie 3a0a4u U 300AHUA

3angaua 1. [IpoBeputs, Jiexat 1 TOUKH A(l; 0; 1), 8(4; 4 6), C(Z; 2, 3) " D(].O; 14; 17) B OJIHOM MJIOCKOCTH.

32112‘!3 2. HpI/I MOCTPOCHNHU BUCAYCTO MOCTA Y€PE3 PCUKY «Tuxas» U BBISICHCHUU HAaJIC’KHOCTHU COOPYIKCHUA, CTYICHTBI
crpoﬁorp;ma CTOJIKHYJIHMCH C pCHICHUCM CJ'IG)IyIOIlIeﬁ 3a1a4ym:
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CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemsble pe3ynbTaThl 00yyde-
HUS

OneHouHble CpeCTBA

3a7]ad4;
- HaBbIKaMU 00O0IIICHUS Pe3yJIbTATOB
pEUICHUs, pe3yJIbTaTOB 00pabOoTKH
CTaTHCTUYECKOI'O 3KCIIEPUMEHTA;

- CII0co0aMu OIICHUBAHMS 3HAYUMOCTHU
Y IPAKTHYECKOM MPHUTOTHOCTH TOTY-
YCHHBIX PEe3yJIbTATOB

Tpoc, noaBeIIeHHBIN 3a JIBa KOHIIA HA OJMHAKOBOW BBICOTE, MMeeT (hopMy Ayrd napadonsl. PaccrosHue Mexay TOUKaMu
KperuteHus paBHO 24 M. ['myOuHa mporuba Tpoca Ha pacCTOSHUM 3 M OT TOYKH KperuieHus paBHa 40 cm. OnpenenuTsb
rryouHy nporuba Tpoca MocepeHe MEXIY KPEIUICHUSIMH.

F=(@L25)
1’ ! QJICKTPOCTATUYCCKOI'O IOJIA, IO NEPEMECIICHUIO JJICKTPUICCKOTO 3apsAaaa
M, =(4;7;4)
B TOYKY .
X—CO0S X

3amaua 3. Haiitu pabory cuibl

U3 TOUKH 1_( T )
lim

3ananue 4. [Tokaxure, uto mpenen *>* X+COSX ge MoxkeT ObITH BbIUMCIIEH 10 npaBuity Jlonutans. Haliqute 3TOT npenen

JIPYTHUM CIIOCOOOM.

3aganne 5. 3aBUCHMMOCTh IyTH OT BPEMEHH IPU MPSIMOJHHCHHOM JBIKCHHHM TOYKH 3aJacTCS YpaBHECHHEM

3 2
S==1"+2t° —3,rme S-nyrs B M, a t Bpems B c. BerauciuTe ee CKOPOCTh M yCKOpeHHe B MOMEHT Bpemenn t = 4C

2
x)=3-x" oxn=1 .
3agaua 6. K rpaduxy ¢yHKUIIN f [ \J B ero Touke ¢ abcuuccoii™? " mpoBeaeHa kacatenbHas. HailTu ruiomiaas
TpEeyTOJIbHIKA, 00pa30BaHHOTO KacaTeIbHOW U OTPE3KaMHU, OTCEKaeMBIMH €F0 Ha OCSAX KOOPAWHAT.
3agava 7. B mapke artpakuunoHoB ropoga N oIWH U3 OTPE3KOB TPACKTOPUU IBIKCHUS TOe37a B «AMEPHKAHCKHX TOp-

y . S(t) = Asin(wt + @,)
Kax» MPEACTABISCT COOOH CHHYCOUNY: 0/, rne A, g, 1 @ — U3BECTHBIC YHCIIA.
Onpenenuts yroj HaKJIOHA K TOPU3OHTY MOCETUTENS aTTpakiuoHa /I. B MOMEHT BpeMeHH t; ero IBM)KEHHS 110 3TOMY OT-
pe3Ky.
3ananue 8. [logymaiiTe, C TOMOIIBIO CPENICTB KAKOTO pa3/ieNia MaTeMaTHKU MOXKHO PEIUTh CIEIYIOUIYIO 3a1aqy.
«/Ina yOopku cHera Ha yIuIlax TOpoJa MCIOJIB3YIOTCS CHEroyoopodHble ManMHbel. OHE paboTaloT B TE€YCHHE CBETIIOTO
BpEMEHH CYTOK ¢ 6 710 18 4acoB ¢ MOCTOSIHHON CKOPOCThIO YOOpku cHera 400 (Ma/ll). N3menenne oobeMa cHera, BbINaja-

ds

2
— =120 -5t u S(Ij
OIIETO Ha YJIUIBI rOpoJia B ropoJe B TCUHCHUE CYTOK, MOKHO OIMUCAaTh YPAaBHCHUCM dr rae
t=0

— 00BeM

3
cHera (B M3), BBINaBIero 3a Bpems t (B yacax), 021224 B vomenr BpEMEHU Ha ynuuax ropozga aexut 1000 M

S(t
cHera. YCTaHOBHTE COOTBETCTBHE MEKIY BpeMeHeM t 1 00beMOM CHera, JIeXkKAIIero Ha YIHIaxX ropoaa ) »
CocTaBbTe MATEMAaTHIECKYIO MOJIENb OTOW 3aJ]a4M U PEIuTe e€.
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0) Ilopsinok nmpoBeneHns MPOMEKYTOYHOH ATTECTALMH, MOKA3aTeJIH M KPUTEPUH OLICHUBAHMA:

IIpomexyTouHas aTTecTanus IO JTUCUMIUIMHE «MaremaTuka» BKIYaeT TEOPETUYECKHE BOIIPO-
Cbl, ITO3BOJISIIOIINE OLIEHUTHh YPOBEHb YCBOCHMSI OOYUYaAIOLUIMMUCS 3HAaHUMU, U IPAKTUYECKUE 3aJaHMs], Bbl-
SBJISIIOIINE CTENIEHb CPOPMHUPOBAHHOCTU YMEHMH U BIIAJIeHUH, MPOBOAUTCSA B opMe 2 3K3aMEHOB U B
¢dbopMme 2 3a4eToB.

DK3aMeH M0 JaHHOH JUCLHUIUIMHE ITPOBOAUTCS B YCTHOM (popMe MO 3K3aMEHAIlMOHHBIM Ouieram,
KKl U3 KOTOPBIX BKIIIOYAET 1 TEOPETUUECKUI BOIPOC U 1B IPAKTUUECKUX 3aJaHMSL.

IToxa3aTeu U KpUTEPUH OLlCHUBAHUS 324eTa:

- JUIA ¢1a4H 3a4eTa o0yJaromuiics nmokassiBaet copmupoBanHocts komnereHuii OK-1 n OIIK-
4; T.e. CTYNEHT JIOJDKEH I0Ka3aTh 3HAHUS HAa YPOBHE BOCIPOM3BEICHUSA U OOBACHEHMs MH(OpManuu,
MHTEJJIEKTYyaJIbHbIE HABBIKU PELIEHUS 3a1a4;

- 3a4eT He CJaH, €CIM pe3ysbTaT 00y4eHHs HE JOCTUTHYT, OOydarolMiics HEe MOKET IoKa3aTb
3HaHUS Ha YPOBHE BOCHPOM3BEACHUS U OOBSICHEHHS HH(POPMAITUH, HE MOXKET ITOKa3aTh HHTEIIEKTYaTb-
HbI€ HaBBIKU PELICHUS IPOCTHIX 3a/1a4.

Iloxka3aTenu U KpUTEePUH OLICHUBAHHUS IK3aMeHA:

— Ha OLEHKY «OTJIMYHO» — O00y4aroIUIiCs 1EMOHCTPUPYET BBICOKHH YpOBEHb C(POPMUPOBAHHO-
CTH KOMIIETEHIINH, BCECTOPOHHEE, CHCTEMAaTHYECKOe U TIIyOOKOe 3HaHHE yIeOHOTo MaTepuaia, cBo0o -
HO BBIIOJHSIET MPAKTUYECKHUE 3aJlaHMsl, CBOOOJIHO ONEpUpYyeT 3HAHUSIMU, YMEHUSIMH, IPUMEHSET UX B
CUTYalUsIX MOBBIIIEHHOMN CI0KHOCTH.

— Ha OILICHKY «XOPOII0» — 00y4YaroUIMics IEMOHCTPUPYET CPEeAHUN YpPOBEHb C(POPMHUPOBAHHOCTH
KOMIIETEHIIM: OCHOBHBIC 3HAHMS, YMEHHUS OCBOCHBI, HO JONMYCKAIOTCS HE3HAUYHUTENIbHBIC OMIMOKH, He-
TOYHOCTH, 3aTPyJHEHUs NPH aHATUTUYECKUX OINEpalusX, epeHoce 3HAaHWNH U yMEHUI Ha HOBBIE, He-
CTaH/IapTHbIE CUTYaI[1H.

— Ha OLEHKY «Y/AOBJETBOPHUTEJIbHO» — OOYYalOLIUIiCs JIEMOHCTPUPYET IMOPOTOBBIH YpPOBEHb
c(OPMUPOBAHHOCTH KOMIIETEHIIUI: B X0JIe KOHTPOJIbHBIX MEPONPUATUI JOMYCKAIOTCS OMMUOKH, IPOSB-
JsieTCsl OTCYTCTBHE OTAEIbHBIX 3HAHUM, YMEHHH, HAaBBIKOB, O0YYaIONIUIICS UCTIBITHIBAET 3HAUUTEIbHBIE
3aTpyJHEHUS MPU ONIEPUPOBAHUY 3HAHUSMU U YMEHUSIMU MPU UX [IEPEHOCE Ha HOBBIE CUTYaLIUU.

— Ha OIICHKY «HeY/10BJIeTBOPHTEJbHO»— 00yJaroluiics 1eMOHCTpUpYyeT 3HaHus He Oonee 20%
TEOPETUYECKOr0 MaTepuasa, JOMyCKaeT CyIIECTBEHHbIE OINOKH, HE MOXKET [0Ka3aTh WHTEIIEKTyallb-
HbIE HABBIKM PELICHMS MPOCTHIX 3a/1a4 WIK HE MOXKET I10Ka3aTh 3HAHUS JaK€ HA YPOBHE BOCIIPOU3BEE-
HUS U 00BSICHEHUST HH(DOPMAITHH.

8 YueOHo-MeTonMYecKkoe U HHGOPMALHOHHOE ofecrieyeHne TUCHUILTHHBI (MOTYJIs1)

a) OcHoBHas JMTEpaTypa:

1. [unaues B. C. Boiciias maremaruka: yueonuk / B.C. Illunayes. — Mocksa: UTHOPA-M,
2019. — 479 c. — (Bsiciiee oopazoBanue). — WwWw.dxX.doi.org/10.12737/5394. - ISBN 978-5-16-
101787-6. - Tekcr: anekrponHsIii. - URL: https://new.znanium.com/catalog/product/990716. — Pexxum
JIOCTyMA: ISl aBTOPU3. TOJIb30BaTENEH.

2. Marematuka: yae0. mocobue / FO.M. [lanunos, JI.H. XXypbenko, I'.A. Hukonosa, H.B. Hukono-
Ba, C.H. Hypuesa ; mox pen. JI.H. XKyp6enko, I'.A. HukonoBoii. — Mocksa: THOPA-M, 2019. — 496
c.— (Bpicmiee oOpaszoBanue: bakamaBpmar). - ISBN 978-5-16-102130-9. - Tekcrt: 3JI€KTpOHHBIH. -
URL.: https://new.znanium.com/catalog/product/989799. — Peskum mocTyma: Ui aBTOPHU3. MMOJIb30BaTe-
nei.

0) JonmosiHuTeIbHAS JIUTEpATypA:

1. Teopus BeposATHOCTEHl M MaTeMaTHuecKas CTaTUCTHKa: YuebHoe mocobue / buprokxosa JL.I'.,
Bbo6puk I'.U., MatseeB B.U., - 2-¢ u3n. - Mocksa: HUL| MH®PA-M, 2017. - 289 c. (Bricuree 06pa3o-
Banue: bakamaBpuar) ISBN  978-5-16-011793-5. -  Tekcr: onektponnsni. -  URL:
https://new.znanium.com/catalog/product/370899.— Peskum mocTyma: Juist aBTOPH3. ITOJIb30BATEICH.

2. MaremaTHka B mpuMepax u 3aaadax: y4e0. mocobue / O.M. Hertspesa, JI.H. XypOenko, I".A.
Huxonosa, H.B. Hukonosa, C.H. Hypuea. — Mocksa: UH®PA-M, 2019. — 372 ¢. — (Bwsicmiee 00-
pasoBanue: bakamaBpmar). - ISBN 978-5-16-102288-7. — Tekcr: osnekrponnsii. — URL:
https://new.znanium.com/catalog/product/989802.— Peskum mocTyma: Juist aBTOPH3. ITOJIb30BATEIICH.



https://new.znanium.com/catalog/product/990716
https://new.znanium.com/catalog/product/989799
https://new.znanium.com/catalog/product/370899
https://new.znanium.com/catalog/product/989802

3. Hanko, ILLE. Beicmas maremaTuka B ymnpakHeHHsX u 3amadax. (B 2-x uactax) [Teker] /
I1. E. auko, A.T. Ilonos, T. 5I. KoxxeBHukoBa. - M.: Breicmas mkomna, 1986-2009. ISBN: 978-5-488-
02201-0. - 6osee 1000 .

®duxtenronsll, .M. OCHOBBI MaTeMaTHYECKOTO aHaiu3a: yueOHUK: B 2 dactsax / .M. duxteH-
ronel. — 11-e usn., crep. — Cankr-llerepOypr: Jlaus, [6. r.]. — Yacts 1 — 2019. — 444 ¢. — ISBN
978-5-8114-0190-1. — TekcT : AIEKTPOHHBIN // DIEKTPOHHO-OMOMMOTeUHas cuctema «Jlanpy : [caiT].
— URL: https://e.lanbook.com/book/112051 . — Pexum octyma: ajis aBTOPU3. MOJIb30BATEIICH.

4, ®uxrtenronsll, [.M. OCHOBBI MaTeMaTHYECKOTO aHaMM3a: yueOHUK: B 2 yacTsax / [.M. ®uxTeH-
ronell. — 10-e usn., crep. — Cankr-llerepOypr: Jlaus, [6. r.]. — Yacts 2 — 2019. — 464 ¢. — ISBN
978-5-8114-0191-8. — TekcT: 2eKTPOHHBIN // DNEeKTpOHHO-OMOMHoTeuHast cuctema «JlaHpy @ [caiT].
— URL: https://e.lanbook.com/book/115730 (mara obparuenus: 06.10.2019). — Pexum moctymna: s
aBTOPU3. NOJIb30BATEINECH.

5. IllumaueB B. C. 3amaunuk mo BeIcHiei Matemaruke: yued. mocobue / B.C. [llumayeB. — 10-e
u3a., crepeotunr. — MockBa: MHDOPA-M, 2020. — 304 ¢. — (Bricmiee ob6pa3oBanue). - ISBN 978-5-
16-101831-6. — Tekcrt: anekTponnsbiii. — URL: https://new.znanium.com/catalog/product/1042456

B) MeTOAMYeCKHe YKA3aHUS

1. AbpamoBa, 1.M. DnemMeHTbl BEKTOPHOH anreOpbl U aHAIUTHYECKOW reoMeTpun: MeToauueckue
yKa3zaHus Juist cTyieHToB | kypca Beex cnenuansHocteid. — MI'TY, 2008. — 16 c.

2. Axmanosa, 3.C. Heonpenenennsiit unterpai: Terpanb-koncnexkt — MI'TY, 2008. — 23 c.

3. Baxpymesa, .A. Kpussie u nosepxuoctu 2 nopsiaka. [lomsipaas cucrtema koopaunar. [Ipakru-
kyM — Marauroropck: I'OY BIIO «MI'TY um. I'"'1. HocoBa», 2009. — 19 c.

4. TopsiueBa, H.A. Teopust pyHKIMI KOMITJIEKCHOTO TIEPEMEHHOT0: MeToIu4ecKre yKa3aHus U Ba-
pUaHTBl MHIMBUIYalIbHBIX 3aJlaHUM Ul CTYJEHTOB BCeX cneunuanbHocTed — Marnutoropek: I'OY
BIIO «MI'TY um. I'1. Hocosa», 2011. — 28 c.

5. I'pauea, JI.A. OmnpeneneHHblii MHTErpall: METOANYECKHE YKa3aHUs JUIsl CTYJAEHTOB — MaruuTo-
ropck: ['OY BIIO «MI'TY um. I''1. HocoBay, 2010 — 12 c.

6. I'paueBa, JI.A. DnemMeHThl TUHEHHON anreOphl, BEKTOPHOU anreOpbl M aHAIMTUYECKOH TeoMeT-
pun: YuebHoe nocodue. - Marautoropck: 'OY BIIO «MI'TY um. I'.1. HocoBa», 2010 — 63 c.

7. I'yruna E.M. JlaGopaTopHblil npakTikyM 1o cratuctuke ¢ npumeHenrneM EXCEL: Meron. ykas.
JUIsi 1abOpaTOPHBIX padoOT Mo MaTeMaTH4eckoil craructuke.- Marautoropck: 'OY BIIO «MI'TVY um.
I"'". HocoBa», 2009 — 40 c.

8. U3ocoB A.B. 'apMonnyeckuii aHanmu3: MeToauuecKkue yKa3aHWus W BapHaHTHI 3aJaHAN IS ca-
MOCTOSITEIbHOIN paboThl U KOHTPOJIS 3HaHUH cTyneHToB. — MI'TVY, 2009. — 24 c.

9. Makcumenko, M.A. CoObiTust 1 BeposTHOCTh. YacTh 2: Meton. yka3. - Marautoropck: ['OY
BIIO «<MI'TY um. I'1. Hocosa», 2010. — 25 c.

10. Masuenko, E.II. TlpowsBomnas u muddepennman ynkmuu. [lpaktukym.- MarHUTOrOpCK:
I'OY BIIO «MI'TY um. I''1. Hocosa», 2010. — 38 c.

11. Masiuenko E.I1. UccnenoBanme ¢pynkumii u moctpoenue rpadukos. [Ipaktukym. — Marauro-
ropck: 'OV BIIO «MI'TY um. I''1. HocoBax, 2011. — 20 c.

12. CaBymkuna H.®. Komounaropuka. CoOsitne u BepostHocTh. Yacts |: KomOunaropuka. An-
redpa coObITuii: MeToa. ykazaHus Mo AucuuIuiiHe «MaTemaTuka» Ui cTyIeHToB | Kypca Bcex crenu-
anpHOCcTel. — MI'TY, 2007. — 17 c.

r) DJIEKTPOHHbIE PecypchI:

1. Axmanosa 3. C. HeonpeneneHHbIN HHTETPAI: OT TEOPUHU K MPAKTHKE [ DIEKTPOHHBINA pecypc:
yuebnoe nocobue / 3. C. AkmanoBa ; MI'TY. - Marautoropck: MI'TY, 2015. — 1 s51eKTpoH. ONT. AUCK
(CD-ROM). — URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123520/13
04.pdf&view=true. — Makpoo6wekT. — CBefeHus nocTymHbl Takke Ha CD-ROM.

1. Ananutnueckas reometpus [DnekTpoHHbl pecype]: npaktukym / T. I'. Kysuna, O. C. Aunpo-
cenko, T. B. Mopo3oga, O. B. IlerpoBa; MI'TY. — Maruurtoropck, 2010. — 114 c. : un., Ta6n. — URL:
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https://e.lanbook.com/book/112051
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123520/1304.pdf&view=true.%20
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123520/1304.pdf&view=true.%20

https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/1/1068918/313.
pdf&view=true. - MakpooOBEKT.

2. AnucumoB A. JI. Marpuusl. Onpeaenureny. CUCTeMbl TUHEWHBIX alTreOpandecKkux ypaBHEHHH
[DnexTpoHHbIH pecypc]: yueoHoe mocodue / A. JI. Anuucumos, T. A. bounapenko, I'. A. Kamenesa ;
MI'TY. - Marunutoropck: MI'TVY, 2017. - 1 anekrpon. onr. quck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/1/1139107/33
61.pdf&view=true. - Makpooonekrt. - ISBN 978-5-9967-1000-3.

3. bongapenko T. A. HTerpanbsHoe UCUYKCIICeHHE (PYHKITUU OJTHON TIEPEMEHHOM [ DIIEKTPOHHBII
pecypc] : yueoHoe ocodue / T. A. Bongapenko ; MI'TVY. - Marautoropck: MI'TY, 2017. - 1 anexTpoH.
omr. guck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138511/33
42.pdf&view=true. - Makpooosekrt. - ISBN 978-5-59967-1001-0.

4. ByneraeBa C. B. MaTemaTtuka: mpeaessl ¥ HENPEPHIBHOCTh PYHKIIMU OAHOM repeMeHHou. [Ipak-
TUKYM [DneKTpoHHbIN pecypc]: yuebnoe nocobue / C. B. bynbrueBa; MI'TY. - Marautoropck: MI'TY,
2017. - 1 snextpoH. ont. quck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138500/33
38.pdf&view=true. - Makpooonexr. - ISBN 978-5-59967-1002-7.

5. beikoBa M. B. Jluddepennmanbubie ypaBHeHUs [ DIEKTPOHHBIN pecypc] : yuebHoe ocobue / M.
B. brikoBa, H. A. KBacosa, H. 1. Kumaiikuna. - Marauroropck: MI'TY, 2012. - 1 3eKTpOH. ONT. TUCK
(CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1045.pdf&show=dcatalogues/1/1119343/10
45.pdf&view=true. - MakpooOBEKT.

6. M3ocosa JI. A. OCHOBBI MaTeMaTHYECKOT0 aHAIH3a [ DIIEKTPOHHBIN pecypc| : yaeOHoe mocooue.
Y. 1. InddepenunansHoe ucuncienne Gyunkuun onanoit nepemennout / JI. A. M3zocosa, JI. A. I'payesa ;
MI'TY. - Maruutoropck : MI'TY, 2015. - 1 anekrpos. onT. auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1400.pdf&show=dcatalogues/1/1123913/14
00.pdf&view=true. - MakpooOBEKT.

7. Koporenkas B. A. @yHKIINH HECKOIBKUX MEPEMEHHBIX [ DIEKTPOHHBIN pecypc] : yueOHOoe oco-
o6ue / B. A. Koporeuxkas, 1O0. A. U3sexoB ; MI'TY. - Marautoropck : MI'TY, 2015. - 1 sanexTpoH. onr.
muck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121202/11
64.pdf&view=true. - MakpooOBbeKT.

8. Teopus BepOSTHOCTEH W MaTeMaTHUYECKask CTATHCTHKA: 3JIEKTPOHHOE YIeOHOE ITOCOOHE | MpaK-
TUKYM C JJabopaTopHbIMU paboTamu [DnekTpoHHbIN pecypc] / A. B. M3ocos, JI. A. M3ocosa, JI. A. I'pa-
yeBa, E. M. 'yruna. - Maraurtoropck : MI'TVY, 2013. - 1 anektpoH. ont. muck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=931.pdf&show=dcatalogues/1/1118948/931.
pdf&view=true. - MakpoOOBEKT.

r ) Iporpammuoe obecneyenne M HuTepHer-pecypesbi:

1.

Haumenosanue 110 Ne noroBopa Cpoxk neiCTBUS JTULCH3UU
MS Windows 7 J-1227 ot 08.10.2018 11.10.2021

MS Office 2007 Ne 135 o1 17.09.2007 6eccpouHO

7Zip CBOOOHO PacIpoCTpaHsIeMOe 0OeccpoyHO

2. wuHpopMalMoHHbIE ceTH MHTepHeT:

1) Poccuiickas rocynapcTBeHHas Oubnuoreka [Dnexkrponnsiit pecypce] /Llentp undopm. Texnomno-
ruii PI'b; pen. Brnacenko T.B., Web mactrep Koznmosa H.B. — Dnekrpon. [lan. — M.: Poc. T'oc. 6-ka,
1997. URL:http://www.rsl.ru/, cBo6oansIii.— 3ari. ¢ skpaHa. S3. pyc., aHri.

2) Poccuiickas HanmoHadbHas OnOIMOTEKa. [DnekTponusiii pecypc] / —URL: http://www.nlr.ru .
S3.pyc.

3) lNocynapcTBeHHas myOJMYHAs HayYHO-TeXHWYeCcKas Oubnmoreka Poccum [DnekTpoHHBIN pe-
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cype] / — Pexxum noctyma: http://www.gpntb.ru , ceo6oambrit.— 3ari. ¢ s3kpaHna. S3.pyc .

4) Public.Ru - mybnuunast uatepueT-6ubdanorexka URL:http://www.public.ru/ .

5) Crynenueckas

ouodIHnoTeKa

[DnmexkTpoHHBIH  pecypc]. — Pexkwmm gocryma:  http://

http://studlib.com , cBoGoaHBII.— 3ariL. ¢ 9KpaHa. SI3. pyc., aHTIL.

6) KommbroTeppa: BCe HOBOCTM NP0 KOMIIBIOTEPHI, Kele30, HOBBIE TEXHOJOTMH, HHQOP-
MAaIIMOHHBIE TEXHOJIOTUM [DIeKTpoHHbIA pecypc|. — [lepuoanueckoe anexkrpoHHoe MHTEpHET-U3AaHUE
— Pexxum mocryna: https://www.computerra.ru/ — 3ari. ¢ sxpana. 3. pyc.

7) Cucrema «MHTEpHET-TpeHAKEPHI B chepe 0Opa3oBaHus» Ha caiiTe WWW.i-exam.ru.

9 MaTepI/IaJILHO-TeXHH‘IeCK()e odecrneyeHue AUCHHUILIIMHBI (MO}IyJIH)

MaTepI/IaJIBHO'TeXHI/I‘ICCKOG obOecrieueHue JUCLHMITIIIMHBI BKIIFOYACT:

Twum u Ha3BaHUE AyJAUTOPHUN

OcHarieHue ayIuTOpuu

VYyebHble ayIUTOPUH ISl TPOBEACHUS
3aHATUH JIEKIMOHHOTO THIA

Jlocka, MyJIbTUMEIMIHBIE CPEACTBA XPAHEHUS, IIEpENaunl U
IpeJCTaBIeHUs HHPOPMALIUU

VYyebHble ayTUTOPUH ISl TPOBEACHUS
MPAKTUYECKUX 3aHATUH, IPYNIOBBIX U
VHIUBUIYAIbHBIX KOHCYJbTAllUW, Te-
KYLIEro KOHTPOJIL U MPOMEXKYTOYHOMN
aTTeCTalNN

Jlocka, MyJIbTUMETUMHBIN ITPOEKTOP, IKPaH

Kommekc meronnueckux pa3paboTok (pa3aaToyHOro MaTepu-
aJla ¥ METOJIMYECKUX YKa3aHHUH ) M\MIIK KOMIUIEKC TECTOBBIX
3aJJaHu# 71 IOATOTOBKH U IIPOBEIECHUS IPOMEKYTOUHBIX U
pyOSKHBIX KOHTPOJICH

Ilomenienns a8 CcaMOCTOSTEIHLHON
paboThI yyammxcs

[TepconanbHbie KOMITbIOTEPHI ¢ TakeToM MSOffice, Beixoaom
B VIHTEpHET U C TOCTYIIOM B AJICKTPOHHYIO HH()OPMAIIMOHHO-
00pa3oBaTeNbHYIO Cpely YHUBEPCUTETA

[Tomemienue it XpaHeHUs: U npodu-
JTAKTUYECKOTO0 OOCTYyXKUBaHUS y4eO-
HOTO 000PY0BaHUS

[xadw! 1 XpaHeHUsT y4eOHO-METOUIESCKON JOKYMEHTAIIHH,
yueOHOr0 000PYIOBaHMS U YUeOHO-HATISIHBIX TOCOOUH
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