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PaGouas mporpamma cocraBiena Ha ocHope @I'OC BO mno HampapjeHHIO NMOATOTOBKH
(cmemmanmsHocTH) 23.03.03  Dkcrulyarauds — TPaHCIOPTHO-TEXHOJIOTHYECKHX — MAlIHH M
KOMILIEKCOB, yTBepXKIeHHOro npukasoM MOuH P® ot 14.12.2015 Ne 1470.

PaGouas mporpaMma paccCMOTpeHa H OfoOpeHa Ha 3ace[laHHH kadenpsr Bricmei
Mmaremartuku «04» centsops 2018 r., mporokom Ne 1 .

3aB. xkadenpoi 4 / E.A. Ily3ankoBa/
00NnUCh) (HU.0. @amunus)

PaGouasi mporpamMMa o00peHa MEeTOMMYEeCKoi Komuccneli IHCTHTYTa CTaHAapTH3AMH |
ceprudukamun «24» cenrsops 2018 r., mporokon Ne 1.

IIpencenarens /// / _HFO. Mesun /

%e/blnucb) (H.0. Qamunus)

CoracoBaHo:
3aB. kaheapoit TeXHOMOTHH, CepTHOHUKAIMA H CEPBHCA ABTOMOOHIICH

/’7 / 1.JO. Me3un /

(noonucs) (H.0. Pamunus)

PaGouas nporpaMMa COCTaBJICHA: CTapII¥M IMPEnoaaBaTe/ieM

(OondcHOCMYb, y4eHas cmeners, y4eHoe 36anue)
e / H.A. KBacoBa /
(i icb)—  (M.0. avunus)

PenieH3eHr: OLICHT Ka@. IPHKIL O MaTeMaTHKH U UHPOPMATHKHU K.(.-M.H.
(DonakcHoCmb, YUeHas CmeneHs, y4eHoe 36anue)
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; / J1.B. CmupHOBa /
(noonucs) (U.0. Pamunus)
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JIner perncrpanun H3MeHeHHI H 10NO0THEeHHIH

Jlata.
[Toamuce
Ne Paznen Kparkoe conepxanue Ne mporoxona -~
I/l | IpOrpaMMEI HU3MEHEHUS/IOTIOTHEHH S 3acelaHus i
Kadeznpoit
Kadenpesr
1 8.9 AKTyanu3anus cBeieHuH 0 yueOHo- 03.09.2019
METOAUYECKOM H MaTepHaIbHO- npotokoi Nel f
TEXHUYECKOM 00eCeYeHHH JUCIIUILTHHBI 117
2 8,9 AxTyanu3anus cBeieHui o yueGHo- 01.09.2020 i
METOIHYECKOM U MaTepHalIbHO- npoTtokos Nel /

TEXHHYECKOM 00ECTIeUeHUH IUCIUTLIHHEI




1 esiu 0OCBOEHUSA TUCITUTIIHHBI

HenssMu ocBOeHUsT QUCHUIIIIUHBI «MaTeMaTuKa sIBISIETCS:
IIPUBUTHE HABBIKOB MCIIOJIb30BAHMSI MaTEMAaTUYECKUX METOJOB MCCIEA0BAaHUS U OCHOB MaTeMaTuye-
CKOTO MOJIENUpOBaHus B Oyayuiei npodeccun, pa3BUTUE CIIOCOOHOCTEH K BEACHUIO MCCIIEI0BATENb-
CKOW paboThl, aOCTPAKTHOMY JIOTHUECKOMY MBILIUICHUIO, UCIIOJIBb30BAaHUIO METOJOB MHIAYKIIUU U JIe-
QYKUUU U K KPUTHYECKOMY aHaJIHU3y.

2 MecTO THCHMIIMHBI B CTPYKTYpe 00pa3oBaTe/bHOil MporpaMmbl
MOATOTOBKH CHELHATNCTA

Hucuummuaa b1.6.9. «Matemarukay BXoauT B 0a30BYI0 4acTh 0J0ka 1 oOpa3oBaTensHOM Mpo-
IpaMMBI.

I[HSI HU3YyUCHUSA NUCHUIIINHBI H€O6XOI[I/IMBI SHAHUA U YMCHUA, C(i)OpMI/IpOBaHHBIC B PE3YJIbTATC
M3YYEHUU MCUUILUIMH: «Anrebpa u Havana aHaiuza», «['eomerpus» B 00bEME MporpaMmsbl cpeHei
LIKOJIBL.

3HaHUA ¥ YMEHHUs, IOJIyYeHHbIE IPU U3YUYECHUHU JaHHOW JUCHMILIUHBI OyayT HEOOXOAUMBI B Ka-
YCCTBC OCHOBBI AJId OCBOCHUSA AWCHUILIMH €CTCCTBCHHOHAYYHOI'O IMKJIA, a4 TAKKC IJI1 OCBOCHHA TCX
JUCIUILTMH TPO(eCCHOHATBHOTO IUKIJIA U B HAYYHO-UCCIIE0BATEIbCKOM paboTe, sl KOTOPBIX TPeOy-
€TC4d 3HAHUC U BJIAJJCHUC MCTOAAMU MATCMATHYCCKOI'0 aHajin3a U MOACIUPOBAHHA, TCOPCTUUCCKOTO U
AKCIIEPUMEHTAILHOTO HCCIE0BaHNUs, IPUMEHEHHE AaHATTUTUYECKUX W YUCIIEHHBIX METOJIOB PEIlIeHUs
MoCTaBJICHHBIX 3ana4: ®@usnka, Teopus ommOOK U ypaBHUTEIbHBIC BBIYHCICHHUS, [ eoMeTpus Heap U

Ap.
3 Komnerenuuu ody4aromierocsi, popMupyemMbie B pe3yJibTaTe 0CBOEHHSI
AUCHUTIJIMHBI ¥ IUIAHUPYeMbIe Pe3yJabTaThl 00y4eHHus

B pesynbTare ocBOCHHs IUCHHMILIMHBI «MaTeMaTuka» oOydaromuiics MoJbKeH oOnamaTh cie-
JYIOUIMMU KOMIIETEHIMSIMU:

CrpyKTypHBII
JJIEMEHT [1nanupyemble pe3yabTaTbl O0yUeHUs

KOMIICTCHIIN

OIIK-3 roToBHOCTBHIO MPUMEHATDH CHCTeMY (pyHAaMEeHTATbHBIX 3HAHUH (MaTeMaTHYeCKHX, ecTe-
CTBEHHOHAYYHBIX, HH/KCHEPHBIX H JKOHOMHYECKHX) VI HACHTH(PUKAIUH, (POPMYJIHPOBAHUA U
pelIeHus] TEXHMYeCKMX U TeXHOJOTH4YeCKUX MPodJieM IKCIIyaTallui TPAHCIIOPTHO-
TEXHOJOTHYeCKHX MAIIIUH U KOMILIEKCOB

3HaTh - OCHOBHBIE IIOHSTHUSI U METOJIbI MATEMATUYECKOI0 aHAJIU3a;

- OCHOBHBIE ITOJIOKEHUS JIMHEIHO, BEKTOPHOW anreOpbl U aHATTUTHYECKON T€OMETPHH,

- OCHOBHBIE TTOJIOKEHUS TEOPUH TIPEEIIOB M HENPEPHIBHBIX (DyHKITHIA,

- OCHOBHBIE TeopeMbl Au(HepeHIInaTbHOTO M HHTETPATbHOTO HCYUCIICHUS! QYHKITUA OTHOM
U HECKOJIbKUX IIEPEMEHHBIX,

- OCHOBHBI€ THITbI OOBIKHOBEHHBIX UG (epeHINANbHBIX YPABHEHUH U METO/IbI UX PELICHUS
- OCHOBHBIE IIOHSTHSI M METOJIbI TEOPUHU BEPOSITHOCTEH U CTATUCTUYECKOTO aHAIU3A PE3YJIb-
TaTOB HKCIIEPUMEHTA

YMmeTb - KOPPEKTHO BBIPAXKATh U apTyMEHTHPOBAHHO 00OCHOBBIBATH TIOJIOKEHHUS ITPEIMETHON 00-
JIaCTH 3HAHUS U METO/IOB MaTEMaTHUECKOTO aHaJIM3a JJIsl IOCTAHOBKH M peIIeHHUs KOHKpPET-
HBIX MIPUKJIAIHBIX 337a4

— TPUMEHATh MeTo/Abl AuM(HEepPEeHIINATHPHOT0 UCUUCICHUS JUIS MCCIIe0BaHMs (DYHKIUHA
OJTHOM M JIBYX TIEPEMEHHBIX;

—  BBIBJISATH, CTPOUTD U pEIIaTh MaTeMaTHYeCKHE MOAEH NPUKJIIaIHbIX 3a71ay;

o0cyxnaTh crocoOsl 3ppekTuBHOTO peleHus 3a1a4, pacrno3HaBats 3QHEeKTUBHBIE PE3YIIb-
TaThl OT HeA(PPEKTUBHBIX

Brnaners - HABBIKAMH MCIOJIb30BaHUS JJOTUYECKU BEPHO, API'YMEHTHUPOBAHO U SCHO CTPOUTH YCTHYIO
Y MUCBMEHHYIO PEYh Ha PYCCKOM SI3BIKE, TOTOBUTH U PEAAKTUPOBATH TEXHUIECKUE TEKCTHI C
MaTeMaTH4YeCKOW CHMBOJIMKOHN Win (opMysiaMH, MMyOJIUYHO MPEACTABIATh COOCTBEHHBIE H
W3BECTHBIC HAYUHBIC PE3YyIbTaThl, BECTU JUCKYCCHUH;
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CTpyKTypHBI
3IEMEHT [Tnaaupyemblie pe3yiabTaThl O0y4eHUS

KOMIICTCHI UM

- HaBbIKaMH W MCTOJHKaMH O606HICHI/I$I PE3YJIbTAaTOB PCUICHUA, SKCHepHMGHTaﬂbHOﬁ ACA-
TCIBbHOCTH

— HaBbIKaMH INOCTPOCHUA U PCIICHUSA MATEMATUICCKUX MOI[GHCﬁ MPUKIIAAHBIX 3a7a4;
crocobamMu OLICHMBAHUs 3HAYMMOCTH U HpaKTquCKOﬁ OPUTOAHOCTHU IMOJTYUYCHHBIX PE3YJib-

TaTOB




4 CTpyKTYpa M coiepKaHue AU CHUILIMHBI

OO0mmas TpyA0eMKOCTh TUCHUTUIHHBI cocTaisier 10 3adeTHbix eaunuil, 360 akas. 4., B TOM 4UCIIE:
— KOHTakTHas pabora — 37,1 akaj. 4acos:
— ayauropHas — 30 akaj. 4acos;
— BHeayauTopHas — /7,1 akan. yacoB
— camocTtosTenbpHas padora — 301,6 akan. gacos;
— TMOATOTOBKA K 3K3aMeHy — 17,4 akan. daca,

— TMOATOTOBKA K 3a4ery — 3,9 akaj. yaca.

1
AynutopHas g’g
KOHTaKTHas paboTta =9
o (B aKaj. gacax) 77 .
Paznen/ tema 2 5 Bun camocrosrensHOI
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dopma TEKYIIEr0 KOHTPOJIS yCIe-
BAEMOCTH U
MPOMEKYTOYHOM aTTECTAHH

Kox u cTpyKTypHBIT
3JIEMEHT
KOMIIETEHIIN U

Pa3nea 1. DiieMeHTBI JIMHEHHOI, BEKTOPHOH a/ire0pbl 1 aHAJTUTHYECKOH reoMeTpUM

1.1. Jluneitnas anre6pa: Matpunsl u aeicr-| 1 1 1/n1 5 |- BomonHenue KP Nel |- mpoBepka BbimosiHeHust (perte-|OITK-3
BUSl HaJ HUMHU. OnpenenuTenn KBagpaTHBIX «Jlunetinas, Bektoprast |Hus) KP Nel 3yB
MaTpHIl, pPaHT MaTPHIIbI, OOpaTHAs MaTpHUIIa. anrebpa v aHaJTUTHYe-
Merton [Naycca pemieHusi CUCTEM JIMHEMHBIX ckas reometrpus. Jud-
anrebpandecknx ypaBHenuii. Teopema Kpo- bepeHnnaIbLHOe UCUHC-
Hekepa-Kanemnm nenue OOl
1.2 Bekropras anrebpa: smHeliHble 1 Henmu-| 1 | 0,5 0,5/M0,5 5 |- Bemoaaenue KP Nel - koHcynbTanuu 1o pemenuio KP|OITK-3
HEHHBIC OMepaluy HaJ BEKTOpAaMU H HUX Nel, 3yB
CBONCTBA. - mpoBepka pemenust KP Nel

(4acTb — BEKTOPHI)
1.3. AHanmuTrueckas reoMeTpus Ha 1iocko-| 1 | 0,5 0,5/M0,5 5 |- BemoniHenne KP Nel - koHCyabTanuu mo pemenuto KP|OITK-3
CTH U B IIPOCTPAHCTBE Nel, 3yB

- npoBepka pemenuss KP  Nel




AynuropHas g = o’
KOHTaKTHasi paboTa = § = 5
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(4acTh — aHATMTHY. TEOM. )
Hroro no pasneny 1 2 2/n2 15,0 KP Nel
Pazgen 2. BBegenue B MaTeMaTH4eCKHMii aHAIU3
2.1. Tlpemen u wuempepsiBHOCTH ¢yHkmuu| 1 | 0,5 0,25/M0,25| 5 |- BemmonHenue KP Nel |- koncynpTanuu no pemenuto KP |OIIK-3 —
OJIHOM IIEPEMEHHOU Nel, 3yB
- nposepka pemenus KP Nel
(dacTp — mpeeNsl, Hempep.)
2.2. Onpenenenue nponsBoanoit ¢pyakmmu B[ 1 | 0,5 0,25/M0,25| 5 |- Bemonaenne KP Ne1 |- koHcynbramuu o pemennto KP |OIMTK-3 —
touke. Jluddepenunan, ero reomerpuye- Nel, 3yB
CKHMM cMBICI. ['eoMeTpruyecknii 1 MexaHu4e- - npoBepka pemenus KP Nel
CKuil cMbIca mpou3BoaHOM. IlpaBuna nud- (4acTh — IPOU3BO/IHBIE)
(bepeHIpoBaHUs M TaOJIUIIA TPOU3BOIHBIX
2.3. IuddepenupoBanue HesBHO W mapa-| 1 | 0,5 0,25/M10,25| 5 |- BemonHenue KP Nel|- koncynbt. no pemr. KP Nel, OIIK-3
MEeTpUYECKU 3a/laHHbIX (yHKIui. Jlorapug- «JIuneliHas, BekTOpHasd |- mpoBepka pemenus KP Nel 3yB
MHU4ecKoe qudpepeHIpoBaHme anredpa M aHAIUTHYE-|(4aCTh — HOCTPOCHUE TPaPHUKOB
ckag reometpus. Jud-|byHxiuii)
(bepeHIMaTbHOE  HUCUHC-
nenne OOID»
2.4. Uccnenoanue ¢yHkuuii ¢ momompiol 1 | 0,5 0,25/M0,25| 5 |- Bemonuenne KP Nel |- koHcynbTanuu mo perrernto KP |OIK-3
TG GepeHIIMATEHOTO0 HCYUCIICHUS Nel 3yB
Hroro no pasneny 2 1/n1 20,0 KP Nel
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Pa3nen 3. UnTerpanbHoe ucuuciaeHue GyHKIMU OHOIH nepeMeHHOM
3.1. IlepBooOpaznas ¢yuknus. Heompene-| 1 1 0,5/10,5 12 |- Bemonnenne KP Nel|- koncynsT. mo pemr. KP Nel, OIIK-3
JICHHBI MHTErpaj U €ro OCHOBHBIE CBOMCT- «HeonpeneneHHbIi u|- mpoBepka pereHus: KP Nel 3yB
Ba. Tabnuia HeompeaeeHHbIX UHTETPaioB. OINpPECICHHBIH  HMHTE-|(4aCTh — HEMOCP. HHTETP.)
OCHOBHBIE METOJIbI HHTETPUPOBAHUS rpam»
3.2. OnpeneneHHbI HHTETpAN. 3amaqn, mpu-| 1 1 0,5M10,5 | 14,1 |- BemomHenue KP Nel|- koncympranuu no pemenuto KP|OITK-3
BOJSIIIME K TMOHATHUIO OMPENEIEHHOIO MHTE- «Heomnpenenenusiii u|Nel, 3yB
rpana. ®opmyna  Hsrorona-JleiiOHuna. ONpENENEHHbI  MHTe-|- mpoBepka pemenus KP  Nel
CgoiictBa. Metoasl unrerpuposanus. [lpu- rpam» (4acTh - BBIYHCIICHUE OIpeesIeH-
JIO)KEHHST OompenereHHoro uHTerpana. He- HOTO MHTErpaja)
coOcTBeHHBIC MHTErpalibl. [Ipu3Haku cxomu-
MOCTH.
Hroro no pasgeny 2 1/11 26,1 KP Nel
HToro ycranoBo4Hasi ceccus 1 6 4/14 61,1 KP Nel
Pazgen 4. InddepenunaibHoe ucHHCIe-
HUe (PYHKIMHA HECKOJbKHMX IepeMeHHbIX
(PHII)
4.1. OrmpenencHue OCHOBHBIX moHsATHH.| 1 | 0,5 0,5/M0,5 5 |- caMOCTOATENbHOE H3Y-|- MPOBEPKA KOHCIICKTA OIIK-3-
[Ipenen u nenpepsiBHOCT PHII. OcHOBHBIE YEHUE JUTEpaTyphl: Ha- 3yB
CBOMCTBAa (DYHKIIMIA, HEMIPEPHIBHBIX B 3aMK- MIACAaHNE KOHCIIEKTa
HYTOI 001acTu. «CBoiicTBa  (pyHKUUH,
HEIMPEPBIBHBIX B 3aMK-
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HYTOH 00nacTu».
4.2. YactHble npou3BoaHbIC U mpousBogHas| 1 | 0,5 0,5/10,5 5 |- pemomnenue KP Ne2|- koncymbrmpoBanue mo pemie-| OITK-3
o HampasieHuto. KacatenbHas miockocTs u «DHII.  uddepennn- | auro KP Ne2, 3yB
HOpMaJlb K MOBEpXHOCTH. ['eomerpuueckuit aJIbHbIE YPaBHEHUS» - mpoBepka pemenust KP Ne2
cvpeicn auddepennnana. Ilpusnak audde-
PEHLIUPYEMOCTH.
4.3. IIpousBoanas cnoxnout pynknuu. Yacr-| 1 | 0,5 - 5 - BoinonHeHue KP Ne2|- koncyneTupoBanue mo pemre-|OITK-3
HbI€ MPOU3BOJHBIE U AU(depeHIInaIbl BbIC- «DPHII.  Tudpdepenun- uHuro KP Ne2, 3yB
mux nopsakos. JugdepeHuupoBaHue HesB- aJIbHbIE YPABHEHUS» - mpoBepka pemeHust KP Ne2
HO 33/IaHHBIX (QYHKIUH.
4.4. Tlonatue o0 »skctpemymax ¢ynkuuid| 1 | 0,5 - 5 |- BemonHenne KP Ne2|- koncyneTupoBanue mno pemte-|OITK-3
MHOTHX MTEPEMEHHBIX. «DHII.  uddepenuu-|auto KP Ne2, 3yB
aJIbHbIE YPABHEHUS» - mpoBepka pemeHust KP Ne2
Hroro no pazneny 1 2 1/n1 20 KP Ne2, koncnekT
Pa3nean 5. O0bikHOBeHHbIe nuddepeHnn-
aJibHbIe YPABHEHUS
5.1. OOvikHOBeHHBIE nuddepermanpabie| 1 1 0,5/M0,5 10 |- Bemonaerne KP No2|- koHcymeTHpoBanme 1o perre-|OITK-3
ypaBHEHUs IEepBOro mnopsaka. I'eomerpude- «DHII.  Muddepenun-|nuto KP Ne2, 3yB

CKUi cmbIca nuddepeHuaibHOr0 ypaBHe-
HUS TIEPBOTO TOpsIKa. MeToIbpl pelieHus
mudepeHInaTbHBIX  YpaBHEHUN TEPBOTO
HOpsi/IKA.

aJIbHBIE YPABHEHUS

- mpoBepka pemmenust KP Ne2
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5.2. 1Y BwICIIUX TOPSAIKOB, CBoAsAIMecsT K| 1 1 0,5/M0,5 15 |- cocraBiieHHE KOHCHEK-|- KOHCyIbTHUpoBaHue mo perie-|OIIK-3-
[IEpBOMY ta «J1Y BeIcIINX nOpsa-|HUIO KP Ne2, 3yB
KOB, CBOJSINKECS K Mep-|- MPOBEpKa KOHCIIEKTa
BOMY,
- BeinogHeHue KP No2
5.3. Jluneitnsle auddepenunansupie ypas-| 1 2 1/n1 14,1 |- Bomonnenue KP Ne2|- koncynbTHpoBanue mo pere-|OIIK-3
HEHHs N-ro nopsaka. JIuHeitHoe oxHOpoA- «DPHII.  Tudpdepenun- uHuro KP Ne2, 3yB
Hoe ypaBHeHUe. DyHIaMeHTaNbHAsl CUCTEMA aJIbHBIE YPABHEHUSI» - npoBepka pemienus KP No2
pemenuii. Onpenenurens Bponckoro. Heon-
HOpojHOe JuHelHoe ypaBHeHnue (JIHY),
Buj oOmiero pemieHus. Meton Bapuanuu
MIPOU3BOJBHBIX TIOCTOSIHHBIX.
JluneitHoe ypaBHEHHE C TOCTOSHHBIMH KO-
s dunreHTamMu
HTtoro no pazneny 1 4 \ 2/N2 \ 39,1 \ \KP Ne2, KOHCTIEKT \
Hroro 3umuss ceccust 1 6 4/14 59,1 JIK3aMeH
5.4. Metoasl pemienus cucteM auddepen-| 1 - 2/12 50 |- cocraBieHHE KOHCIIEK-|- KOHCyIbTHpoBaHue 1o perie-|OITK-3
IHAIBHBIX YpaBHEHUH |-TO mopsiaka ta «Metoasl pemenus | HUIO KP No2, 3yB
cucreM Y», - mpoBepka KP Ne2
- BemostHeHue KP Ne2
HTtoro getrHsisi ceccust - 2/12 50 JK3aMeH

Pazgen 6. DieMeHTHI TeOPUM BEPOSITHOCTEH M MaTeMaTHYeCKO# CTATUCTHKHU
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6.1. DnemenTsl komOuHaTOopuku. Anrebpa| 2 | 0,5 0,5/110,5 15 |- Bemonnenne KP No3|- koncynmpTuUpoBanue mo pemie-|OIIK-3-
coObITHii. Kitaccmueckoe, reomeTpuaeckoe u «Teopust BeposiTHOCTEH. |[HUIO KP Ne3 3yB
CTaTUCTUYECKOE OIPEICJIEHUS] BEPOSITHOCTH. MaremaTnueckas CTaTH-
AKCHOMAaTHKA TEOPUU BEPOSATHOCTEN. CTHUKa»
6.2. Teopembl cioxenust 1 yMHOKeHus. Yc-| 2 | 0,5 0,5/10,5 20 |- BemonHeHnne KP Ne3|- koncymerupoBanme 1o perre-|OITK-3
JIOBHasl BEPOATHOCTb. DopMyiia MOJIHOU Be- «Teopus BeposiTHOCTeH. |[HUIO KP Ne3, 3yB
positHocTH U (hopmyna baiteca. Cxema bep- Matematndeckasi CTaTh-|- mpoBepka pemeHus KP Ne3
HyJuM, npubnmxkenus Jlamaca u [lyaccona. CTHKa»
JIuCKpeTHble W HENpPEpBhIBHBIE CIy4aliHbIC
BEeIMYMHBL. Pan u QyHKUMA pacripeneneHus
U IJIOTHOCThb. MaTeMaTnyeckoe OXUAAHUE U
aucrepcusi, HadyajdbHble U LIEHTPAJIbHBIE MO-
MEHTHI. VI3BeCTHBIE pacripesieNieHust U UX YM-
clIoBble XapakTepucTtuku. HopmanbHoe pac-
IIpeJIETICHHE.
6.3. MHOromepHsbie ciy4yailHble BETHYUHBL.| 2 1 0,5/M0,5 15 |- Bomonnenue KP Ne3|- koncynpTHpoBanue mo pere-|OIIK-3
@yHKIMK paclpeiesieHns], CBoicTBa. Yu- «Teopuss BeposTHOCcTEN. |HUIO KP Ne3, 3yB
CJIOBBIE XapPaKTEPUCTUKH. DIIEMEHThI TEOPUU MaremaTnueckasi ctaTu-|- mpoBepka pemenus KP Ne3
koppessiui. OCHOBHBIE TOHSITUSI, TEHe- CTHKa»
pasibHasi COBOKYIMHOCTh M BbIOOpka. CraTH-
CTHUYECKHE OLIEHKH MapaMeTpoB pacrpeje-
nenus. TouyeyHble 1 HHTEPBAILHBIC OLEHKH.
6.4. JloBepuTenbHbIE MHTEPBAIBI IS Mapa-| 2 1 0,5M0,5 | 15,4 |- Bemosnenne KP Ne3|- koncympTHpoBanue mo pemre-|OITK-3
METPOB HOpPMAJILHOTO pacnpenencHus. llo- «Teopust BepositHOCTEH. [HHIO KP Ne3, 3yB
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HATUE O KPUTEPHUAX MPOBEPKU CTATUCTHYE- Matematuueckasi cTaTu-|- mpoBepka pemieHuss KP Ne3
CKHX THIIOTE3. CTUKa»
HToro ycranoBo4Hasi ceccust 4 2/n2 65,4 KP Ne3, koHCIEeKTHI
6.5. Kputnueckas o6iacts, ypoBeHb 3HAYU-| 2 - 2 66 |- Bemonnenue KP Ne3|- koncynmpTupoBanue mo pemre-|OIIK-3
MOCTH, MOIIHOCTb Kputepus. Kpurepuii co- «Teopust BepositHOcTEH. [HUIO KP Ne3, 3yB
rnacusi [TupcoHa [j1st TUIIOTE3bI O HOPMAllb- Martemaruueckasi ctatu-|- nmpoepka KP Ne3
HOM pacCTpeIeTICHIN CTHKAa
HToro 3umMHsS ceccus 2 - 2 66 3auer
HToro nmo tucuunjinue 20 32/16 |301,6 2 3x3aMena u 1 3auer

M — B TOM ymcCIe, yackl, OTBEJICHHBIE HA padOTy B MHTEPAKTUBHOU popme.
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5 O0pa3oBaTesbHbIe H HHPOPMAIIMOHHBIE TEXHOJIOTHH

Peanu3zanusi KOMIIETEHTHOCTHOTO MMO/AX0/1a MPEAyCMaTPUBAET HCIOIb30BaHUE B y4EOHOM Ipo-
[I€CCe aKTUBHBIX U MHTEPAKTUBHBIX (HOPM MPOBEACHUS 3aHATUH B COUETAHUM C BHEAYIUTOPHON pabo-
TOH ¢ 1enbio (GOpPMUPOBAHUS U Pa3BUTHUS MPO(ECCHOHATBLHBIX HaBBIKOB oOydaromuxcs. CorjaacHo 1.
34 Topsaka opraHu3aly ¥ OCYIIECTBICHHS AEATEILHOCTH MO0 00pa3oBaTeIbHBIM IporpaMMaM Oaka-
naBpuata Beiciiero odpazoBanus (yrB. mpukazom MOuH P® ot 05.04.2017 1. Ne 301), nmpu nposeze-
HUM y4eOHBIX 3aHATHI oOecreynBaeTcsi pa3BUTHE y OOYYaIOUIMXCS HABBIKOB KOMAaHIHOH paOOTHI,
MEXJIMYHOCTHOM KOMMYHHKAIIUHU, MIPUHITUS PELICHUH, TUIEPCKUX KayecTB, B TOM UYHUCJE C YYETOM
pPETHOHANBHBIX 0COOEHHOCTEH MPO(EeCCHOHATLHON AEATENbHOCTH BBITYCKHHUKOB U OTPEOHOCTEH pa-
ooronareseii.

BriOupas Ty wim HHyI0 TEXHOJOTHIO pabOTHI C 00yJaIOIMMUCS, HEOOXOJMMO UMETh B BUJLY, UTO
Hau6ob1Iero 3ddexra oT ee MPUMEHEHHs] MOKHO JOCTUYb, €CJIM YUUTHIBATh 1ed 00pa3oBaHus, Ha
peanu3ayio KOTOPHIX JOJDKHA OBITh HampaBiieHa M30HMpaeMas TEXHOJOTHSA, COJIEp)KaHHe, KOTOpOoe
MIPEJICTOUT TMepeIaTh 00YUYarOIIUMCS C €€ MMOMOIIBI0, a TAK)KE YCIOBUS, B KOTOPBIX OHA OY/AET UCIIOJNb-
30BaThCA.

B Hameit paboTte Mbl HCTIONB3YEM CIEAYIOIIEE.

1. Tpaouyuonnvie obpazosamenvuvie mexronocuu. Opranusaius 00pa3oBaTeILHOIO Mpolecca,
MperoaraeT NpsIMyl0 TPAHCISAIUIO 3HAHUM OT MpernojaBaTelis K CTyAEHTY (IPeUMYIIECTBEHHO Ha
OCHOBE OOBSICHUTEIHFHO-MILTIOCTPATHUBHBIX METOJI0B 00Y4eHHs1). YueOHas JesITeIbHOCTh CTyIeHTa HO-
CHUT B TaKHX yCJIOBHSIX, KaK MPaBUIIO, PEIIPOIYKTUBHBINA XapaKTep.

@®opMbI yIeOHBIX 3aHSATHIA:

- uH(GOpPMAIIMOHHAS JICKIMS — IOCIIEIOBATEIbHOE HM3JIOKEHHE MaTepuaia B JUCIHUILTHHAPHON
JIOTHKE, OCYIIECTBIIIEMOE TPEUMYIIECTBEHHO BepOAITbHBIMU CPEICTBAMH.

- TIPaKTHYECKOE 3aHATHE, MOCBSIICHHOE OCBOCHUIO KOHKPETHBIX YMEHUN U HaBBIKOB IO IMpE-
JIO)KEHHOMY aJITOPUTMY.

2. Texnonoeuu npoexmuozo o6yuenus. OOpa3oBaTENbHBIN MPOIECC TOCTPOECH B COOTBETCTBUU C
ITOPUTMOM ITO3TAITHOTO PEIICHHUST TPOOJIEMHOM 3a/1a4y WIIH BBITIOTHEHUS yaeOHoro 3aganus. [IpoexT
IpearosaraeT COBMECTHYIO yueOHO-TI03HABATENbHYIO NEATEIbHOCTh TPYIIBI CTYAEHTOB, HApPaBJICH-
HYIO Ha BBIPaOOTKY KOHIICTIIINH, YCTAHOBIICHHE TIeJIei U 3a/1a4, (POPMYITHPOBKY OKUIAEMBIX Pe3yJIbTa-
TOB, OIpe/IeJIEHNE MPUHIIMIIOB U METOJIUK peIlleHHs IOCTaBJIEHHBIX 3ajay, INIAaHUpOBaHKUE XoJa pabo-
THI, TIOMCK JIOCTYITHBIX M ONTHMAJIBHBIX PECYPCOB, TIOATAIHYIO PEATH3AINIO0 IJIaHa paboThl, pe3eHTa-
LIUIO PE3yJIbTAaTOB PabOThl, UX OCMbICICHHE U peduiekchio. [IpuMeHseTcss B OCHOBHOM ISl Iiepexoa
KOMIIETEHIIH HA YPOBEHbB BIIAICHUSI.

OCHOBHBIE THUIIbI IPUMEHSAEMBIX HAMH B 00pa30BaTEIbHON JESTEIbHOCTH IPOEKTOB:

Hccneoosamenvckuii npoekm — CTpYKTypa NpHOMMKEHa K (opMaTy HAyYHOTO HCCIIETOBAHHS
(1oKa3aTeIbCTBO AKTYaJIbHOCTU TEMBI, ONpeeNeHHe Hay4HOHl MmpoOiemsl, MmpeamMera U 00beKTa uc-
CIIeZIOBaHMSI, IIeJIe M 3a7a4, METOJIOB, MICTOYHHUKOB, BBIBI)KEHUE THUIIOTE3bI, 0000IIEHUE Pe3ylbTa-
TOB, BBIBO/IbI, 0003HaU€HHE HOBBIX MpobieM). PesynpTaTom siBisiercs ydeOHas KapTa IO MOIYINIO Ha-
et 06pazoBaTebHON IPOTPaMMBI.

Teopueckuii npoexkm, IPEANONATAIONINA B OTIMYME OT NPEIbIAYIIEro, KOHEYHbIH NMPOIYKT B
CIIEAYIONIMX BapUAHTaX — ra3eTa K UCTOPHUYECKH 3HAYUMOMY «MaTEMaTHUECKOMY» COOBITHIO (ITpa3-
HUK yncna «[lu» u T.1.); «MaremaTuyeckas» OTKpBITKa (CBOEro poja yueOHast KapTa, TOJIbKO Hehop-
MaJIEHO, KPaCOYHO 0(OpMIIEHHAsI; BUJICOPOJIHK «5] Haydy Bac pemars ...» U T.II.

Hugpopmayuonnwiii npoexm — yueOHO-TI03HABATENbHAs AEATEIBHOCTb C SPKO BBIPAKEHHON 3B-
PUCTHUYECKOM HaMpaBJIE€HHOCTHIO (TOUCK, OTOOP U cucTeMaTH3aus HHPOpPMAIMU O KAKOM-TO OOBEKTE,
O3HAKOMJIEHHE YYaCTHUKOB MPOEKTa ¢ ITON MHpOpMaLuel, ee aHanu3 1 00001eHre 1, HaKOHEll, Ipe-
3EHTAIUS 110 MPAKTHYECKOMY MPHII0KEHHUIO).

4. Unghopmayuonno-xommyHukayuonnvle obpazosamenvhvie mexronoeuu. Opranuszanus oodpa-
30BaTEIBHOTO TpoIecca ¢ MPUMEHEHHEM CIEeIHaTH3HPOBAHHBIX MPOTPAMMHBIX CPEll M TEXHHYECKHX
CpeAcTB paboThl ¢ MH(pOpMaIuel (MHpopMannoHnyo cpeny yausepcureta MOOJIYC MOODLE).



6 YueOHO-MeTOAMYeCKOe o0ecnedeHrne CaMOCTOSITeIbHOMH padoThl 00yUYaroUXCs

ITo mucummimbe «MaremaTHkay NpPeAyCMOTpPEHAa BHEAyAUTOpHas caMoOCTOsTelbHas pabora
o0yJaromuxcs, MpoBOAUMAas B BUEC CAMOCTOSITEIILHOTO M3YUEHHsI JIMTEPATypbl U MHPOPMALMOHHBIX
PECYpCOB, a TAKXKE B BUJIE€ PELICHUS TUIIOBBIX 3a/1a4 IIPU BIOJIHEHUH KOHTPOJIbHBIX PadoT.

Ilpumepnuvie konmpoavhuie pavomut (KP):

AKP Nel «JIuHeiiHasi, BeKTOpHas ajaredpa u aHajauTu4yeckasi reomerpus. Auddepennu-
aabHoe ucuucjaenue POID»

3ananue 1.
Pemmte cucremy Tpems criocobamu: a) MaTpUYHEIM criocobom; 0) mo dopmymnam Kpamepa; B) mero-
nom ["aycca
X—2y—-32=3,
3X+y-2z2=9,
2X -3y +52 =-4.
3aganme 2.

1) Haiizure yroa Mexay BEKTOpamu @ U b, eciii @ = (2; —1), b= (— 2, 2).
[TocTpoiiTe naHHBIE BEKTOpPHI B cucTeMe KoopauHar OXy, a TakKe BEKTOPHI, H300paskaroIue:
2a+b,a-3b.
2) YKaxuTe cpelr HWKEIPUBEICHHBIX BEKTOPOB OPTOrOHAJIbHbIC, KOJUIMHEAPHBIC, a TAK)KE KOMILIA-
2. 8

HapHbIC: a = (— 3-1 4), b = (2,-2;1), c= (2; §; —gj, d= (7;11;8). Berumcnure 1uiomagb ma-
pauiesorpamma, oCTPOSHHOTO Ha BEKTOpaXx buc.
3aganue 3.
Hamucars ypaBHenue npsimoit AB , ecnu A(—l; 2; 3), B(—l; 2;—1). BrruuciuTh paccTosiHue OT TOYKU
A 3T0¥ IPsIMO¥A 10 TITOCKOCTH, MPOXOJISIIEH uepe3 TOUKy B, mepneHIuKyIspHO BEKTOPY N(O;-3; 9).
3ananmue 4.
TIpuBeauTe K KAHOHUIECKOMY BUIY ¥ [OCTPOiiTe KpUBYIO X —4X+2y* —4y =0

3ananmue 5.
Brruncnute npeaensi:

1+4x—x* . 3x-arcsin 2x . NJ2x—1-45
:0) im—"=="-p) lim .

a) lim 7 1> 3 »B
xo>® X + 3X° + 2X x>0 COS X — COS* X x—3 x—23
3aganue 6.
dy d? axi? X=ctg2t,
Haitgure — u —= s Kuui: a) y=e . © ]
dx  dx® bym )Y ) y = In(sin 2t).

3aganue 7.
2X—7

x* —4

CocTaBbTe ypaBHEHHE KacaTEIbHON K KPUBOH: ) = B TOUKe X,=-1. Hapucyiite kacarens-

HYIO U KPUBYIO.
3aganue 8. Beiuncinre HeonpeneIeHHbIE HHTETPAJIBI

1)J'(1+tgz3x)dx; 2) | 35X

VBX + X2

33[{3]—[1/16 9. Borunciure ONpCACIICHHBIC HHTCT'PAJIbI

3
dx; B)jarcsinSde; 4) J-In_xdx_
X
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1 2 4,5 .
(L—sin2x)’dx; 2) j XX . x -1
c

0

1)

Oty [N

3apanme 10. Haiiqure momanu ¢uryp, orpaHu4eHHBIX JIUHUSAME. B 3aa4e (6) mpu nocTpoeHuu iu-

HUU BOCIOJb3YyWTECh TAOIUIEH Ba)KHEHIIMX KPUBBIX B MOJISPHON CUCTEME KOOPJUHAT:

a) Xy =6, x+y—7=0; 6) p>=2c0S20.
3apanue 11. Haiinure qyiuny ayru KpuBou X =22 cos L 0<t< 2 .
y =22 5sint, 3

3aganue 12. BeruucnuTh HECOOCTBEHHBINM HHTETPAN WIM YCTAHOBUTH €T0 PACXOIUMOCTb:

00 4
1 Ix3e‘X dx . dx

o ) [y

AKP Ne2 «@HII. {uddepenuuanbHbie ypaBHeHU»
1. Haiitu u moctpouts obmacts ompenencuus pyukmun Z = In(4—x* —y*) —arcsin(2 - y).

2. Haligute 4acTHBIC TPOW3BOJHBIC MEPBOTO MOPSIKA (YHKIUH:
X+Yy

X—y
3. Haiiure rpagueHT ckamsipaoro moist U = X> + Y —2° u ero Moyis B Touke M (L—12) .

z=3xy® —sin(x* +y) +

4. Ins dbyHkumun Z = In(2x* +3y®) B Touke A(l, 1) Haiit [IPOU3BOJHYI0 B HAIIPaBICHUU BEK-
TOpa I =3i+ 2].

5. HanucaTh ypaBHEHMe KacaTelbHOH TIOCKOCTH H HOPMAIHU K HOBEPXHOCTH Z =+/9—X* —y* B Tou-
ke M (1; 2; 2).

6. Haiiti HamMeHbIee u Hambonblnee 3HadeHne QyHKIMH Z =X —Xy+2y*+2y+1

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

1. Pewuts nuddepennmanbubie ypaBHEHMs IEPBOIl CTENEHU

A) xy' —4y —x2.Jy =0.
B) y’sinx =y Iny, y(g) =e
B) x(y* —1)dx + y(x* =1)dy = 0.

2. Pemmtp nuHeiiHbIe HEOTHOPOHBIE MU (HEepPeHIINATEHOE YPaBHEHUE C TOCTOSIHHBIMU KO3 PHIIN-
eHTaMH

a)y" -3y +2y=(4x+9)e”™, 6) y"+4y' +8y = (X+2)cos3x
3. PemmuTh 0HOPOIHYIO CHCTEMY JU(DPEPEHINATLHBIX YPABHEHHUH:

x'=6x—y,
Y =x+4y.
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AKP Ne3 «Teopusi BeposiTHOCTeil. MaTeMaTHecKasi CTATUTCTHKA»

B ypue 12 mapos. Cpeau 3Tux mapoB 3 0enbix 1 9 yepHbIX. KakoBa BEpOATHOCTH TOTO, YTO Hayja-
9y BBIHYTHIN MIap OKaXeTCst OeIbIM?

B panuoctyauu tpu mukpodoHa. [ Kaxkaoro U3 nepBbIX IBYX MHUKPO(OHOB BEPOSITHOCThH TOTO,
YTO OH BKJIIOYEH B JaHHBIM MOMeHT, paBHa 0,45, a misa Tpersero — 0,9. Halitu BeposSsTHOCTH TOTO,
YTO B JAHHBIII MOMEHT BKJIIOYEHBI 2 MUKPO(OHA.

B mpogaxke nmerorcst 6enpie 1 KOpUYHEBBIE SHIa B COOTHOIIEHHUH 2:3, ipudeM mpou3BoacTBo 60%
6enbix U 71% KOpUYHEBBIX SUI] IaTUPYETCs THEM, IPEIIIECTBYIOUINM JIHIO MPOJIaXH, a OCTaJIbHbIC
qiiia partupyrorcs Oosnee paHHUMHM uuciaamu. [lokynarens 3aka3piBaeT siiina, JaTUPYEMbIE THEM,
MPEALIECTBYIOIINM JTHIO MPOAAXKH, HE3aBUCUMO OT uX LBeTa. KakoBa BEpOSTHOCTH TOrO, YTO EMY
MPOJAAYT PEHICTKY OCINbIX sull?

Tenedponnas cers yupexnaenus odcmyxkuaer 200 aGoHEHTOB. BeposSsTHOCTh TOTO, YTO B TEUCHHE
MUHYTbI BHYTPU 3TOM CETU KTO-TO KOMY-TO MO3BOHHUT, paBHa (,7. KakoBa BEpOSITHOCTh TOT0, UTO B
TeYeHHe MUHYTHI OyaeT 5 3BoHKOB? KakoBa BepOSTHOCTh TOTO, YTO B T€UEHHE MUHYTHI OyAeT He
6osee 5 3BoHKOB? HaiiTn HanmBeposATHEHIIIee YUCIIO 3BOHKOB B TCYCHUE MUHYTHI.

3amaH psj pacnpeneneHus ciydaitHoi BennunHbel X. HaiiTu MaremMatudyeckoe oXKuJaHHe, AUCIIep-
CHIO M CpeiHee KBaJipaTHiecKoe oTkJIoHeHue. [loctpouts GyHKIUIO pacnipeneneHusl.

X 4 6 10 12
P 0.3 0.2 0.2 0.3

Jlyig HenpepbIBHOM CcllydaliHOM BEIMUYMHBI 337aHa (PYHKIINS pacipeeeHUs F(X). Tpebyercs Haii-

TH IINIOTHOCTB PaCIpCaACICHUA f (X), MATCMAaTHYCCKOC OKUJAaHHUC, TUCIICPCHUIO, CPCAHCC KBaApaTH-

YeCKOC OTKJIOHCHHE. BEIUNCINTE BCPOATHOCTH TOI'0, YTO OTKJIOHCHUC CJIy‘IafIHOfI BEJIMYHUHBI OT €€
MAaTEMATHYCCKOI'O OKHMAaHHA 6y,[[eT He OoJree Cp€AHCIO KBAAPaTH4YCCKOI'0 OTKIIOHCHUS. HOCTpOI/ITB

rpaduK QyHKIHH.

0 ., x<0
F(x) = 1-(1—cost) , 0<x<Z
2 2
1 :
x>

3aKoH pachpeeseHUs] CUCTEMbI JUCKPETHBIX CIyYalHBIX BETUINH (X ,Y) 3aman Tadnaunei. Haltu
KOO HUIMEHT KOPPEISLUH I, U BEPOSTHOCTD MONaIaHHsl CIIy4ailHOM BEIMIHHbI (X ,Y) B 00J1acTh
D.

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<4}
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7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

a) Iliiann

PYEMBIC PE3YJIbBTATHI oﬁyqe}mﬂ H OICHOYHLIC CpeaACTBA NJIsI IPOBEACHUS l'[pOMe)KyTO‘{HOﬁ aTTecTaluu.

CTpyKTypHBIii
JJIEMEHT
KOMIIETEHIINH

[Tnanupyemsble pe3ynbTarhl 00yde-
HUS

OneHouHble CpeCTBA

OIIK-3 - roToOBHOCTBIO NPUMEHATDb CUCTEMY (l)yH}]aMeHTa.]ILHLIX 3HAHUH (MaTeMaTI/I'—IECKI/IX, €CTCCTBCHHOHAYYHbIX, HHKCHECPHBIX 1 9KOHOMMUY €~
CKHX) AJIs1 H}]eHTI/I(bI/IKaIII/II/I, (l)OpMy.]'II/IpOBaHI/Iﬂ U pEeIICHUA TEXHUYCCKUX U TEXHOJOIHYCCKUX l'lpOﬁ.]'leM IKCILIYaTalluid TPAHCIIOPTHO-
TEXHOJOIrn4YeCKUX MallIlMH U KOMIIJICKCOB

3HaTe

- OCHOBHBIE ITOHATHUS M METOIbI MaTe-
MaTHYECKOI'0 aHAJIN3a

OCHOBHBIE MOJIOKEHUSI TEOpPUU TIpeJie-
JIOB U HETNPEpPHIBHBIX (yHKIUH, rpadu-
KM OCHOBHBIX 3JIEMEHTapHBIX (PyHKIMH
W WX CBOMCTBa, OCHOBBI HYHCJIEHHOTO
pelIeHns] TpPaHCUEH/IEHTHBIX YpaBHe-
HUH,

- OCHOBHBIE TeOpeMbl IuQQepeHIu-
aJbHOTO ¥ MHTETPAJIBHOTO NCYUCIICHHS
(yHKIIM OJHOHW M HECKOJBKHX TIepe-
MEHHBIX, MeTOoAbl AnddepeHIraIbHO-
IO WCYUCIICHHS HCCIIeOoBaHUs (DyHK-
LM, OCHOBBI YHCJICHHBIX METO/OB BBI-
YHCJICHUS ONPEACTICHHBIX HHTETPAJIOB,
- OCHOBHBIE THUIBl OOBIKHOBEHHBIX
muddepeHIrnanbHbIX YPaBHEHHNA U Me-
TOJBI UX PELICHUS,

- OCHOBHBIE TOHATUS TEOPUHU BEPOSAT-
HOCTEH U MAaTEMATHUYECKON CTaTUCTUKHU

Teopernueckne BONPOCHI IS IK3aMEHOB M 3a4eTa
1 kypc 3uMHsAsA ceccusi (AK3aMeH)

1.

COoNOO~WN

e
=)

PRPRRPREPRRE PP
©oo~NoOU A WN

Matpuupl u neiicTBus Hax HUMHU. CBOMCTBA AEMCTBUI HaJl MaTpuLaMHu.

Omnpenenurenu | u Il nopsiakos. Onpeaenutenu N mopsjaka 1 ux cBoiicTra.

CucTeMsl TUHEHHBIX anrebpanyeckux ypasHeHu# (CJIAY) u ux 3anuch B MAaTPHYHOM BHJIE.
OO6parHasi MaTpUIIA U €€ BEIYHCIIEHUE.

Pemenust CJIAY MaTpu4HBIM METOJIOM.

®opmyinel Kpamepa

CkasipHOE IPON3BE/ICHNE JIBYX BEKTOPOB M €T0 CBOMCTBA.

BekrTopHOe npou3sBeieHre IByX BEKTOPOB U €T0 CBOICTBA.

CMemaHHOe TIPOU3BEICHNE TPEX BEKTOPOB U €TI0 CBOWCTBA.

. OcHOBHas HJiesl aHATUTHYECKON TeOMEeTPHH, IPUMEHEHHE BEKTOPHBIX TPOU3BEICHUH.

. IIpsiMas Ha miIockocTU. PaznuuHble BUIbI YPABHEHUM IPSIMON Ha INIOCKOCTH.

. Yroa MexJy NpsIMbIMU Ha INIOCKOCTH. PaccTosiHue OT TOUKM 1O NIPSMOU Ha IUIOCKOCTH.
. DIUIHIC ¥ eTo CBOICTRA.

. I'mnep6ona u e€ cBoiicTaa.

. INapaGona u e€ cBoiicTBa.

. IInockocts B npocTpaHcTBe. PaznuuHble BUbI ypaBHEHUI IIOCKOCTH B IPOCTPAHCTBE.
. Yros Mexay MIOCKOCTSIMH. PaccTosiHUE OT TOUKH A0 MIOCKOCTH.

. Ipsimas B npocTpancTBe. PaznuuHble BUBI ypaBHEHUH NPSIMON B IPOCTPAHCTBE.

. B3auMHoe pacnonoxeHue MI0CKOCTH U NPSIMOM B IPOCTPAHCTBE.

20.
21.

IToBepxHOCTH BTOPOT0 MOpsAKa.
KpuBas B npocTpaHcTBe.

22, ®ynkuus. Crioco06sl 3amanust. O6macts onpeneneHusi. OCHOBHBIC JIEMCHTAPHBIC (DYHKIIMH, MX CBOMCTBA, rpaduKH.
23.IIpenen ¢byukuuu B Touke. [Ipenen pyHkumnn B 0eckoHeYHOCTH. OTHOCTOPOHHKE MPEICIIBL.

24. BeCKOHEYHO Masibie B OCCKOHEYHO 00JbIIHe (DYHKIMH, CBSI3b MEKIYy HUMH. CBOHCTBa OECKOHEUHO MAITBIX ()YHKITHIA.
25. TeopeMmsl 0 mpenenax. PacKphITHEe HEONPEACICHHOCTEH.

26. 3ameyaresbHbIC PEICIIBL.
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27.CpaBHeHHE OECKOHEYHO MajlbIX (DYHKIMH. DKBUBAICHTHBIE OECKOHEYHO MaJible (PYHKIUU U OCHOBHBIE TEOPEMBI O
HUX. [[puMeHeHne K BEIYUCICHHIO NIPE/ICIIOB.

28. HerrpepbIBHOCTh (DYHKLIMH B TOUKE. TOUYKH pa3pbIBa U UX KIacCH(UKaIHs.

29. [Ipon3BomHast PyHKINH, €€ TECOMETPUICCKUI U (PUIUIECCKUN CMBICIT.

30. YpaBHeHus kacaTeNbHOM 1 HOpMaH K KpuBoi. AuddeperunpyemMocTs QyHKINH B TOUKE.

31. [IponsBoxHas CyMMBI, Pa3HOCTH, IPOU3BENCHNUS, YACTHOTO (yHKIHMH. [Ipor3BoaHas CI0KHOM 1 00paTHOH (QDyHKIHUH.

32. IudpdepeHnmrpoBaHre HESBHBIX U TapaMETPHUESCKH 3a1aHHBIX QyHKIUi. Jlorapudmrraeckoe nuddepeHupoBaHme.

33. [Ipon3BoHBIE BEICIINX HOPAIKOB.

34. Tudpdepennman pyakimu. ['eomerpudeckuii cMbica nuddepenimana. OCHOBHbIC TeopeMbl 0 auddhepeHiuanax.

35. Ilpumenenue auddepennuana K IpUOIMKEHHBIM BBIYHCICHUSIM.

36. OcHOBHBIEC TeOpeMbI TU(GepeHIMATBHOTO ucunciaeHus: Pomms, Jlarpanxa u Ko,

37. Ipauno Jlonurans.

38. YcnoBust MOHOTOHHOCTH QYHKIMH. DKkcTpeMyMbl GyHKIME. Heo0Xxo1uMoe 1 JOCTaTOYHOE YCIIOBHS SKCTpeMyMa
(hyHKIHH.

39. Haubonpniee n HanMeHbIIIee 3HAYCHUS (PYHKIIUN HA OTPE3KeE.

40. Bemykinocts rpaduka ¢pyakuuu. Toukn nepern6a. Heo6xommMoe 1 JOCTaTOYHOE YCIOBHUS TOUEK Iepernoa.

41. AcumnToTsl rpaduka GyHKIHH.

42. TlepBooOpasHas. HeonpeneneHHbIi HHTErpal 1 ero cBoiicTBa. Tadimna OCHOBHEIX HHTETPaJIOB.

43. OcHOBHBIE METOJIbl HHTETPUPOBAHMS: 3aMEHa IIepEeMEHHOI 1 MHTErPUPOBAHHE TI0 YacTsIM.

44. OnpeneneHHBIH MHTETPAN KaK MPeJell HHTErpallbHOM CyMMBI, €ro CBONCTBA.

45. ®opmyna Hetorona — JleliOHuIa. OCHOBHBIE CBOWCTBA ONPEAETICHHOTO HHTErpaa.

46. BpluncieHue ONpeJelICHHOTO HHTerpaja (3aMeHa epeMeHHO, HHTErpupoBaHue 1o 4acTsM). IHTerpupoBaHue 4eT-
HBIX ¥ HEUETHBIX (DYHKIHUI B CHMMETPUYHBIX TIpejieiax.

47. HecoOcTBEHHBIC UHTETPAIIBI.

48. T'eomerpuueckue u HU3MUECKUE TPUIOKEHHS ONPEICIIEHHOTO UHTETpaa.
1 kypc JeTHss ceccusi (AK3aMeH)

49. Ob6nacts onpexnenenust ®HII. IIpenen, HenpepbiBHOCTh. CBOWCTBA (QPyHKINH, HEMPEPHIBHBIX B OrPaHMYEHHON 3aMK-
HYTOH 0011acTH.

50. YacTHble MPOM3BOAHBIC TIEPBOTO MOPSKA, X TEOMETPUIECKOE HCTOIKOBAHHUE.

51. YacTHble MPOM3BOAHBIC BBICIIUX MOPSIIKOB.

52. InddepenuupyeMocTs U MoaHEIH auddepennuan ¢pyHkiuun. MuBapuanTHOCTH GopMBl TostHOTO JuddhepeHnnana.

53. TIpumenenwne nmosHOro nudepenHrana Kk mpuOIMKEHHBIM BRIYUCICHUAM. JuddepeHiinanpl BRICITUX MOPSIKOB.

54. TIpousBomHas cyioxkHOH QyHKIMH. [ToyTHAs Tpon3BOTHAS.

55. uddepenunpoBanne HEIBHON QYHKITHH.

56. KacarespHasi INIOCKOCTD ¥ HOPMAJIb K HOBEPXHOCTH.

57. DkctpeMyMm QyHKIMH JBYX MepeMeHHBIX. HeoOXoauMoe 1 TOCTATOYHOE YCIOBHE IKCTPEMyMa.
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58.
59.
60.
61.
62.
63.
64.
65.
66.
67.

68.
69.
70.
71.

72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.

HawnGosbiiee v HauMeHbllee 3HaUeHUs! QYHKINY B 3aMKHYTOH 00J1acTH.

Juddepennnanbable ypaBHEHHS: OCHOBHBIE TOHSTHS. 33141, IPUBOIAIIUE K AU PepeHIINaIbHBIM YPaBHEHUSIM.
Teopema cymiecTBOBaHUS U €JMHCTBEHHOCTH penieHus quddepeHnnantsHoro ypaBHEeHHS.

YpaBHEHU ¢ pa3IeNAOMUMHICA IEPEMEHHBIMH.

Onuopoansle nuddepeHnnansHple ypaBHEeHHS | opsaka.

JIuneitnble ypaBHeHUs. Y paBHeHus bepHyiu.

YpaBHeHHUE B ONHBIX AR depeHInanax.

Juddepennnanbable ypaBHEHHS BBICIINX MTOPSIIKOB: OCHOBHBIC TOHATHS.

VYpaBHEeHUS, TOMyCKaIOIIKE OHIKEHHE TOPSIIKA.

Jluneiinple nquddepeHnnanpHble ypaBHeHUs BhICIINX TopsiakoB. HterpupoBanne JIOAY ¢ nmocrosHHBIMU K03 du-
HUEHTaMU.

Jluneiinbie Heomuopoaubie JIY. Ctpykrypa oobrero pemenus JIHJY.

Merton BapHaIiy MPOU3BOJIBHBIX OCTOSHHBIX.

Wnterpuposanue JIHAY ¢ nocTosHHEBIME K03 PHUIHEHTaMHU U PaBOil YaCTHIO CIEIIMAIBHOTO BHUIA.
Cucrtems! muddepeHInanbHbIX ypaBHeHHH. Teopema CylecTBOBaHUs M €MHCTBEHHOCTH peleHns. MeTos HCKITo-
YEeHUs! ISl pEIICHNS] HOPMAJIbHBIX CHcTeM AN GepeHINaIbHBIX YpaBHEHHUH.

2 Kypc 3uMHSISI ceccust (3a4er)

DJeMeHTHl KOMOWHATOPHKH: TIEPECTAHOBKH, Pa3MEIICHHsI, COYETaHuSI.

OCHOBHBIE TIOHATHSI TEOPUH BEPOSITHOCTEN: HCIIBITAHUE, COOBITHE, BEPOSITHOCTH COOBITHSI.

JeiictBus Hag cOOBITUAMU. AnreOpa COOBITHIA.

TeopeMbl CII0KEHUS U YMHOKEHUS BEPOSTHOCTEH.

BeposiTHOCTP NOsIBIIEHHST XOTS1 OB OZIHOTO COOBITHSL.

Dopmyra HOIHOH BeposTHOCTH U popmyina baiieca.

Cxema beprymm, popmyna bepHyium, HauBeposTHEHIIIEE YHUCIIO MOSBICHUI coObITHS A B cxeme bepHymm.
[Tpubmmxenusie GopMynsl B cxeme bepHymm.

JluckpeTHas ciydyaitHas BeIMUUHA B CTIOCOO0BI e€ 3aganus. OyHKIUS pactpeeIeHUs.

MateMaTnueckoe 0KUAaHUE JUCKPETHOH clydaiiHOM BEIMUYUHBI U €r0 CBOICTBA.

Jucnepcus AUCKPETHOU CllydalfHON BenuuuHbI U €€ cBolicTBa. Cpe/iHee KBaJpaTHUECKOE OTKIOHEHHE.
HenpepsiBHas ciydaiinas BennurHa. CBoWcTBa GYHKIIMH pactipeieIeHus..

I110THOCTH BEPOSATHOCTH HENPEPLIBHOM CIy4aliHON BEIMYHMHBL U €€ CBOUCTBA.

UYucnoBsle XapaKTEPUCTUKU HEIIPEPBIBHBIX CIYYalHBIX BEITHUUH.

PaBHOMEpHBIN 1 TOKa3aTEIbHBII 3aKOHBI PACTIPEICTICHUS HETIPEPBIBHBIX CIIyYaWHbBIX BEJIHMYHH.

HopmanbHsliii 3aKk0H pacnpeesieHus 1 ero CBOMCTBA

VYMeTh

- KOPPEKTHO BBIpaKaTh U apryMEHTH-

Hpumepnbte npakmu4eckue 3a0aHUA 0N IK3IAMEHOB U 3auema.
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POBaHO 0OOCHOBBIBATH TIOJIOKEHUS
TIPEAMETHON 00JIaCTH 3HAHUS U METO-
JIOB MaTEMaTHYCCKOT0 aHaJIn3a JJIs
TIOCTAaHOBKH U PEIICHUS KOHKPETHBIX
NPUKIATHBIX 337249

— peumarb 3aJga4yd IO H3y4YaCMbIM

TEOPETHYECKH pa3nieliam;

00Cy)IaTh crioco0bl 3 (HEKTUBHOTO
pemeHns audGepeHHaIbHbIX YpaB-
HEHUH U UX CHCTEM; ONpeNeNnsaTh 3¢-
(EeKTUBHOCTB pEIICHUS 3a1a4H, MOy~
YEHHOTO C MOMOIIBIO YUCIIEHHBIX Me-
TOJIOB; pacrio3HaBaTh 3()(HEKTUBHEBIE
pe3ysbTaThl 00PaOOTKH IKCIICPUMEH-
TaNBHBIX JTAHHBIX OT HEAPPEKTUBHBIX

1. Pemnth MatpuuHoe ypaBHeHue X+3(A-B)=4C, rue

1 3 3 8 8 6
A= B= C=
-2 -4 -7 5 -3 9
2. Pemnth cucTeMbl NTHMHEHHBIX anreOpandeckux ypaBHeHuil no ¢opmynam Kpamepa, MaTpuuHBIM METOJOM, METOJOM
l'aycca:
3X, +4X, +2X, =3
2X; —X, —3X; =3

X; +5X, + X3 =2
(L36), A(221), A(-L01), A(46-3).

T1: 1) pnmuHy pebpa Ah, i 2) yroa Mexmy pedpamu AA, u AA ;

3. JlaHbI KOOPAMHATHI BEPIIUH ITHPAMHIBI ARAA, : A

3) yrox mexmay pedpom AA Y TPaHbIO Al ; 4) momaasr rpaHu Al ;7 5) o0beM mupamub.

4. B tpeyromnpHuke ¢ BepmuHamu A(2,1), B(5,3), C(-6,5) HaifTu AauHY BBICOTHI U3 BEpIIUHEI A.
5. Hanwmcath KaHOHHYECKHE U TAPAMETPUIECKUE YPABHEHHS TPSIMOM, mpoxosiiei yepes Touku M(2,1,-1) u K(3,3,-1).
6. CocraBuTh ypaBHEHHE ILIOCKOCTH, Mpoxosuieii uepe3 Touku A(1,0,2), B(-1,2,0), C(3,3,2).
7. Jloxasatb, 4TO IpSMbIC MTapaJlIeTbHBI:
X+y—2=0
x+2 y-1 z
3 2 1, X-y-52-8=0
8. Brrunciure npeenst:
o 1+4x-x* . 3x-arcsin 2x J2x-1-
a) lim— X=X ) fjp ZAGINEX fim Y22 =1-+5
x—® X 4+ 3X° + 2X x-0 COS X — COS” X X3 x—3
d 2 X = ctg 2t
9. Haiinute L st yHKUmin: a) Y = e 0) 9 -
dx y = In(sin 2t).

10. BeIYucInTh: (1— i)zs.

111. HaiiTi HEOTPEIENEHHBI HUHTETPAI: a)jsin 3x-cos 5xdx, 6) J- 1-cosx dx. B J.(2X+5)'exdx-

(x —sin x)?
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\/sz xdx
2 VX 2 +5
2
13. Haittu miomans (urypsy, orpanndennoil mummavm: X =4, Yy° =4X.

_fo_v2_ 2 3
14. Haiitu 1 mocTpouTh 007IaCTh ONIpeesieHIs (QyHKIH U=y9-X"—y" +(x-y) .

3 i
15. Haiitu monumiii auddepennman pynkmun: £ = X Iny —sin2xy.

12. Ber4uciuTh omnpeeneHHbIi HHTerpal

16. Haiiti 4yacTHBIE TIPOM3BOJAHBIE MEPBOTO MOpsAKA (QyHKUnH: Z = 5X2y3 + In(x + 4y)

17. HammucaTh ypaBHEHHE KacaTeIbHOH MNIOCKOCTH U HOPMAJIH K IIOBEPXHOCTU Z = 4 X* + y2 B Touke (3, 4, 5).
18. Peunre 3agauy Komm: Y cos® xdy = (y2 +l)dX, y(O) =0.

19. Haiinute oOmee pemenue auddepeHnuanbHOro ypaBHeHus Y "+ y ' =e?x

20. Pemuts 0gHOPOAHYIO cCUCTEMY MU QEepeHINATEHBIX YPAaBHEHUH:

x'=6x—y,

Vi =x+4y.
21. Ilpu nocraBke ¢ 3aBoaa Ha 6a3zy 1000 paanONpPUEMHHUKOB, Y 55 BBIIUIM M3 CTPOs Jamiibl. HaliTH BEpOsITHOCTH TOTO,
YTO B3SATHIIl HayAa4y MPUEMHHUK OyJIeT UCIIPABHBIM.
22. [lpuHnMaeM BEpOSTHOCTH POXKICHUS MaJb4MKa M JIEBOUYKM paBHbIMHU. HaiiTn BeposiTHOCTB TorO, uTO cpeau 10 HOBO-
POXKIEHHBIX 6 OKaXYTCS MaJTbUUKAMH.
23. [laH 3aKOH pacnpeae/ICHUs] TUCKPETHON CIyJaiHOW BEJTMYHHBL:

X: 10 | 20 | 30 | 40 | 50

p: 101]02]03]02]0.2
BBIUUCIIUTh €€ MaTeMaTHYeCKOe OXKHUJAHUE, TUCIIEPCHIO U CPEIHEE KBaAPaTHYECKOE OTKIOHEHHE.
24. lana GpyHKIMS pacrpeeseHus] HePEPBIBHOM CITyyaifHOW BeTMYMHBI X

0 npu x<0
0,25x*(x+3) mpu O<=x<=1
F(x)= 1 npu x>1
Haiitn mmoTHOCTH pactpenenenus f(X), mocTpouTh ee rpaduk, BEpOSTHOCT MOMANaHus B 3aJaHHBIA uHTEepBan [0,5; 2],
o)
Mx, Dx, — X.
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Bmagets - HaBBIKAMH HCHOJL30BaHUs joruue- | IIpumepnvie npakmuueckue 3a0anus

CKH BEPHO, apryMEHTHPOBAHO H SCHO
CTPOHTH YCTHYIO M NHUCHMEHHYIO peUb
Ha PYCCKOM SI3bIKE, TOTOBHTH M PElaK-
TUPOBATh TEXHUYECKHUE TEKCTHI C Ma-
TEMaTHIeCKON CHMBOJHMKON Min (hop-
MyJiaMH, ITyOJIMYHO MPEACTABIATH CO0-
CTBCHHBIC M HM3BECTHBIC HayuyHBIE pe-
3yIbTATHI, BECTU TUCKYCCHUH;

- HaBBIKAMH U METOJMKaMu 00001e-
HUS pe3yIbTaTOB PELICHUS
NPaKTHYECKUMH HaBBIKAMH UCIIOJIB30-
BaHMS MaTEeMaTHYECKHUX ITOHATHH U
METOJIOB (M3y4aeMBbIX Pa3IeioB MaTe-
MaTHKH) TIPH PEIICHUN TPUKITATHBIX
3ajaq;

- HaBbIKAMHU 000OILEHNUS PE3yJIbTATOB
pelIeHus, pe3yIbTaTOB 00paboTKH
CTaTUCTUYECKOTO DKCIIEPUMEHTA,

- croco0amMu OIIEHMBAHUS 3HAYMMOCTH
U TPAKTUYECKOW MPUTOJHOCTH IIOJIY-
YEHHBIX PE3YJIbTaTOB

3aganne 1. CucreMaTH3upyiite U 00OOIIUTE BCE KIIIOYEBBIC MOHITHSA W MPUEMBI PEHICHUS THUIOBBIX 33134 IO TEME
«[IpousBonnasn» u «[IpuMeHeHHE TPOU3BOIHOM ITpH UCCIeAOBaHUH GYHKIUNY. Pesynprat ohopMuTe B BUIe TAOIHIIBI.
3amaua 2. [lyis1 perieHus 3a7a4un cAeIaiTe CXeMaTHIeCKUIl YepTex U MONydnTe GYHKIMOHAIBHYIO 3aBUCHMOCTb 110 yKa-
3aHMIO K 3aj1ade. Haiiante obnacts omnpeaenieHns 3Toil GYHKIMK 110 CMBICIY 3a/aud. BeraucinTe 3HaYeHUs 3TOi (HyHK-
LMK [IPHU TPEX Pa3IMYHBIX 3HAYCHUSIX aprymenTa. Mccnenyiite GyHKIMIO Ha HAaHOObIIee U HAaMMeHbIee 3HadeHus. OT-
BETHTE Ha BOMPOC 33/Ia4H.

«Ceuenue TOHHENS UMeeT GOpMy NPAMOYTONbHHUKA, 3aBEPIICHHOrO moaykpyroM. Ilepumerp ceuenust 18 m. [pu xakom
paauyce MONIyKpyra IUIoNnaab CeueHus 0yaeT HanOobIeii?)

O603HaubTe pajnyc NOTykpyra uepes I 1 BbIpasuTe miomans S cedenus kak Gpynxumio ot V2 S =S(r).

3aganme 3. Ha xakoif BEICOTE ' HaJl IICHTPOM KPYTJIOTO CTOJIA paAHyca & CIeAyeT MOMECTUTh JaMITy, YTOOBI OCBEIICH-
HOCTh Kpasi cToJia Obi1a HanOospliei? (CaMOCTOSTENBHO MPOAHATN3UPOBATh - 3HAHUS, METO/IbI KAKOTO pa3jeiia MareMa-
TUKU TOTPeOYIOTCS I PeLIeHNs JaHHON 3a1a4H).

Ilpumepnsle npuknaonsle 3a0a4u U 3a0aHus

3anaua 1. [IpoBeputs, JiexaT U TOUKH A(l; 0; 1), B(4; 4, 6), C(Z; 2; 3) 31 D(lO; 14; 17) B OJHOMN IMIOCKOCTH.

3apaua 2. [Ipu mocTpoeHHH BUCSUYETO MOCTa uepe3 peuky «Tuxasp) M BBISICHEHHH HaJEKHOCTH COOPYKEHHS, CTYACHTHI
CTPOHOTPSAA CTOJIKHYJIUCH C PEIICHUEM ClIeTyIoIeH 3a/1auu:

Tpoc, noABeIICHHBIH 32 J]Ba KOHIIA HA OMHAKOBOW BBICOTE, MMeeT (hopMy ayru napabomsl. PaccTosiHne Mexy Toukamu
KperieHus paBHO 24 M. [myOuHa mpormba Tpoca Ha pacCTOSHUM 3 M OT TOYKH KperwieHus paBHa 40 cMm. Ompenenutsb
nryOuHy nporuba Tpoca ImocepearHe MeKAy KpeTIIeHUsIMH.

3 F=(@L25)
3amaua 3. Haiitu pabory cuib JJIEKTPOCTATUYECKOTO OIS, 0 NMEPEMEILIEHNAI0 JIEKTPUIECKOTO 3apsAaa
M, =(0; 4;2) M, =(4;7;4)
N3 TOYUKH B TO‘IKy .
. X—C0SX
lim——

X—00

3ananmne 4. [Tokaxwure, 4To nmpejaen X+COSX He MoskeT OBITH BHIYMCIICH 1O NpaBwiy Jlomurans. Haiinnte sTot npenen
JPYTHM CIIoco0oM.

3aganme S. 3aBUCHMOCTD IIyTH OT BPEMEHH IIPH NPSMOJIMHEHHOM MBIDKCHHHM TOYKH 33/JaeTCsl ypaBHEHHEM

s==t*+2t* -3, e - myTh B M, a { Bpems B c. BrlunciuTe ee CKOpocTh M ycKopeHHe B MOoMeHT Bpemenn { = 4C .
f[ﬂZS—vcz L xo=1 N
3anava 6. K rpaduky ¢ynkouun 7 V- * B ero Touke ¢ abciuccoi 0 T “mpoBeneHa kacarenbHas. HalTu miuomans

TpEyToJIbHIKA, 00pa30BaHHOTO KacaTeIbHON M OTPE3KaMH, OTCEKaEMBbIMH €10 Ha OCAX KOOPAWHAT.
3agava 7. B mapke arrpakunonoB ropoga N onnH U3 OTPE3KOB TPACKTOPUH IBIKCHUS MOe37a B «AMEPHKAHCKHX Top-
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y S(t) = Asin(wt + @,)
Kax» MPEeACTaBIsIeT COO0M CHHYCOUAY: 07, tne A, p, U @ — N3BECTHBIE YUCIA.
Omnpenenuts yroia HaKJIOHA K TOPU3OHTY MOCETUTENS aTTpakuoHa JI. B MOMEHT BpPEeMEHH {; €To IBI)KEHHS 110 3TOMY OT-
PE3Ky.
3ananue 8. [logymaiiTe, ¢ TOMOIIBIO CPECTB KAKOTO pa3/ieNia MaTEMAaTHKN MOKHO PEIIUTh CIETYIONIYIO 3a1ady.
«Jlns yOOpKHM CHera Ha yJiHIlax TOpofa HCIOIB3YIOTCS CHEroyoopouHble MamiHbl. OHM paboTaroT B TEUCHHE CBETIIOTO
BPEMEHH CYTOK C 6 10 18 4acoB ¢ OCTOSHHON CKOPOCTHIO yOopku cHera 400 (M*/4). Usmenenne oGbeMa CHera, BhIIa-

ds 2
— =120 -5t
dt e S(F)_

24. B momenr Bpemenn ! = 0 ma ymumax ropoga nesxur 1000

JAAroHICro Ha yJvibl ropoJa B ropoac B TCUCHUC CYTOK, MOJKHO OIMMUCATh YPABHCHUCM 005b-

eM cHera (B M3), BBIMABIIETo 3a BpeMs t (B yacax), 0<r<

S(t
M° cHera. Y CTaHOBHTE COOTBETCTBHE MEXITy BpeMeHeM t 1 00beMOM CHeTa, JIeKaIlero Ha yIuiax ropoaa j »
CocTaBbTe MATEMAaTUYECKYIO MOJIENb OTOW 3aJ]JauM U PEIIuTe e€.
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0) [lopsiok NpoBeaeHNUsI MPOMEKYTOYHOM ATTEeCTAIUM, MOKA3aTe U U KPUTEPUN OLlCHUBAHUS:

[IpoMexxkyTouyHas aTTecTanusi Mo JUCUMIUIMHE «MaTeMaThka» BKIIOYAeT TEOPETHUUYECKHUE BOIPO-
CBbl, TIO3BOJISIFOIIME OIICHUTh YPOBEHb YCBOCHHUS OOYYAIOIIMMUCS 3HAHUM, U MPAKTUUECKUE 3aJIaHUsl, BbI-
SIBJISIFOLITE CTENEeHb C(HOPMUPOBAHHOCTH YMEHUM U BIIaJICHUN, TPOBOAMTCS B dopme 2 dK3aMeHOB U 1
3ayera.

DK3aMeH I10 JTaHHOW AMCIUIUIMHE MMPOBOJUTCS B YCTHOM (hOpME MO IK3aMEHAIMOHHBIM OWJIeTaMm,
Ka)KJIbIM U3 KOTOPBIX BKJIFOUAET | TEOPETUUECKUI BOIIPOC U JIBA MPAKTHUYECKUX 3aJaHUSI.

Ioka3aTesu 1 KPpUTEPUN OLIEHUBAHMS 3a4eTa:

- IUIS cAa4| 3a4eTa o0ydaronuiics mokaseiBaeT copmupoBanHocTh komrereHmii OIIK-3; T.e.
CTYJICHT JIOJDKEH MOKa3aTh 3HAHUS Ha YPOBHE BOCIPOHU3BEACHHUS U OOBSICHEHUS WH(POPMAIIMH, UHTE]I-
JIEKTyaJIbHbIE HABBIKU PEILICHUS 3a/a4;

- 3a4eT He CIaH, CCJIM PE3yJbTaT OOYYECHHS HE JOCTUTHYT, OOyUYaIOIIMICSI HE MOXKET IMOKa3aTh
3HAHUS HA YPOBHE BOCIIPOU3BE/ICHUS U 00BsCHEHUS HHPOPMAITUHU, HE MOXKET MOKa3aTh UHTEIUICKTYalb-
HbIC HABBIKU PEUICHUS IPOCTHIX 3a/1ad.

IMoka3aTenu 1 KpUTEPUU OLICHMBAHUS IK3aMeHA:

— HA OILICHKY «OTJHMYHO» — O0YyYaloIuics JEMOHCTPUPYET BBICOKUN YpOBEHb C(HOPMHPOBAHHO-
CTH KOMIICTCHIINI, BCECTOPOHHEE, CUCTEMAaTUIECKOE B IITyOOKOe 3HAHKME YYeOHOT0 MaTrepuaia, CBOOO JI-
HO BBITOJIHSIET MPAKTUYECKUE 3aJaHusl, CBOOOJHO OMEpPUPYET 3HAHUSMHU, YMEHUSIMHU, IPUMEHSIET UX B
CUTYalUsIX MOBBIIIEHHOMN CIIOKHOCTH.

— Ha OLIEHKY «XO0POIl0» — 00yYarouiicss JeMOHCTPUPYET CPEeaHHI ypOBEHb CHOPMHUPOBAHHOCTHU
KOMIIETCHIIMI: OCHOBHBIC 3HAHUS, YMCHHSI OCBOCHBI, HO JIOMYCKAIOTCS HE3HAYUTEILHBIC OITUOKH, He-
TOYHOCTH, 3aTPYJHEHUS MPU aHAIUTHUYECKUX OIEpalusx, IEPEeHOCEe 3HAHUM U YMEHUN HAa HOBBIE, HE-
CTaHJIapTHHIC CUTYaLIUH.

— Ha OIICHKY «YyAOBJIETBOPUTEIbHO» — OOYYaIOIIUWCA EMOHCTPUPYET MOPOTOBBIA YPOBEHBb
c(hOPMUPOBAHHOCTH KOMIICTCHIIHN: B X0JI¢ KOHTPOJIbHBIX MEPOIPHUSATUH JOMYCKAIOTCS OMIMOKH, ITPOSIB-
JISieTCsl OTCYTCTBUE OTACNbHBIX 3HAHUM, YMEHUI, HABBIKOB, O0YYAIOUTUIICS UCIIBITHIBAET 3HAUYUTEIbHbBIC
3aTPYJHEHUS IIPU ONIEPUPOBAHUM 3HAHUSIMHA U YMEHUSIMH IIPU UX IEPEHOCE HAa HOBBIE CUTYaAllUH.

— Ha OLIEHKY «HeYyI0BJeTBOPHUTEJLHO»— 00YyJarolIuiicsa 1eMOHCTpUpYeT 3HaHus He 6omnee 20%
TEOPETHYECKOT0 MaTepuasa, JOMYCKAaeT CYIIECTBEHHbIE OMMUOKH, HE MOXET MOKa3aTh MHTEIJIEKTyalb-
HbIC HaBBIKM PELICHUS NPOCTHIX 3a7a4 UM HE MOXKET M0Ka3aTh 3HaAHUA JaXE Ha YPOBHE BOCIIPOU3BEE-
HUS U 00BSICHEHNS HH(OPMALIUH.

8 YueOHo-MeTonMYecKkoe U HHGOPMALHOHHOE o0ecnieyeHne TUCHUILTHHBI (MOTYJIs1)

a) OcHoBHas JMTEpaTypa:

1. [unaues B. C. Boicias maremaruka: yueonuk / B.C. lllunaueB. — Mocksa: UTHOPA-M,
2019. — 479 c. — (Bsicuiee oOpazoBanue). — Www.dx.doi.org/10.12737/5394. - ISBN 978-5-16-
101787-6. - Tekcr: anekrponHsIii. - URL: https://new.znanium.com/catalog/product/990716. — Pexum
JI0CTyMa: ISl aBTOPU3. T0JIb30BaTENEH.

2. Marematuka: yue0. nocobue / FO.M. lanunos, JI.H. XypOenko, I'.A. Hukonosa, H.B. Hukono-
Ba, C.H. Hypuesa ; mox pen. JI.H. XKyp6enko, I'.A. Hukonooii. — Mocksa: THO®PA-M, 2019. — 496
c.— (Bpicmiee oGpazoBanue: bakamaBpmar). - ISBN 978-5-16-102130-9. - Tekcrt: 3M€KTpOHHBIH. -
URL.: https://new.znanium.com/catalog/product/989799. — Pexxum mocTyma: jist aBTOPHU3. MOJIb30BaTE-
nei.

0) /lonoJiHUTEIbHASA JINTEpaTypa:

1. Teopusi BeposiTHOCTEH W MaTeMaTHYecKas CTaTHCTHKa: YueOHoe mocoOue / buprokosa JI.I'.,

bob6puk I'.'U., MatseeB B.U., - 2-e uzn. - Mocksa: HUL| UH®PA-M, 2017. - 289 c. (Bricuiee 06pa3o-
Banue: bakamaBpmar) ISBN  978-5-16-011793-5. -  Tekcr:  anektponnsid. -  URL:
https://new.znanium.com/catalog/product/370899.— Pesxxum gocTyna: yist aBTOPH3. IOJIb30BATEICH.
2. Maremarnka B mpuMepax M 3aaadax: yue0. mocooue / O.M. Jlertsapera, JI.H. Kyp6enko, I'.A. Hu-
koHoBa, H.B. HukonoBa, C.H. Hypuea. — MockBa: UTHOPA-M, 2019. — 372 c. — (Bsiciiee o6pazo-
Banme: bakamaBpumar). - ISBN 978-5-16-102288-7. — Tekcr: osnekrtponnsni. — URL:
https://new.znanium.com/catalog/product/989802.— Pexxum noctyma: ans aBTOpPH3. NOIb30BaTEICH.
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3. ®uxrtenronsll, .M. OcHOBBI MaTeMaTH4YECKOrO aHanu3a: yueOHUK: B 2 yacTsx / [.M. OuxTeHromsi.
— 11-e uzn., crep. — Cankr-IlerepOypr: Jlans, [6. 1.]. — Yacte 1 — 2019. — 444 c¢. — ISBN 978-5-
8114-0190-1. — TexkcT : 3IEKTPOHHBIHN // DIEKTpOHHO-OMOMMoTeuHas cucrema «Jlampy» : [caiiT]. —
URL.: https://e.lanbook.com/book/112051 . — Pexxum goctyma: it aBTOPH3. MOJIb30BATEIICH.

4, ®uxtenronsll, .M. OCHOBBI MaTeMaTHYECKOTO aHaMK3a: yueOHUK: B 2 vactax / [.M. duxrteH-
ronbll. — 10-e usn., crep. — Cankr-IlerepOypr: Jlans, [6. r.]. — Yacts 2 — 2019. — 464 ¢. — ISBN
978-5-8114-0191-8. — TekcT: 2lEKTPOHHBIN // DNEKTpOHHO-OMONMHoTeuHas: cuctema «Jlanby : [caiT].
— URL: https://e.lanbook.com/book/115730 (mara obparuenus: 06.10.2019). — Pexum mocrtymna: s
aBTOPH3. MOJIb30BATEIICH.

5. lllumaues B. C. 3amaunuk mo Beicmieit Mmatemaruke: yueb. mocooue / B.C. Illumaues. — 10-e
u3a., crepeotunt. — MockBa: MHOPA-M, 2020. — 304 c¢. — (Bricmiee o6pazoBanue). - 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 aHAIUTHYECKON reoMeTpun: MeToauueckue
yKa3zaHus Juist cTyieHToB | kypca Beex cneumansHocted. — MI'TY, 2008. — 16 c.

2. Axmanosa, 3.C. Heonpenenennsiit unterpan: Terpaab-koncnekt — MI'TY, 2008. — 23 c.

3. Baxpymesa, .A. Kpussie u nosepxuoctu 2 nopsiaka. [lomsipaas cucrema koopauHar. [IpakTu-
kyM — Marauroropck: I'OY BIIO «MI'TY nm. I''M. Hocosa», 2009. — 19 c.

4. TopsiueBa, H.A. Teopust pyHKIIMI KOMITJIEKCHOTO TIEPEMEHHOT0: MeToanYeckne yKa3aHus 1 Ba-
pUaHTBl MHIMBUIYaJdbHBIX 3aJlaHUM Ui CTYIEHTOB BCeX creunuanbHocTteil — Marauroropek: I'OY
BIIO «MI'TY um. I'1. Hocosa», 2011. — 28 c.

5. I'pauea, JI.A. OmnpenesneHHblii MHTErpall: METOIMYECKHUE YKa3aHUs Ul CTYAEHTOB — Maruuro-
ropck: 'OY BIIO «MI'TVY um. I''1. HocoBa», 2010 — 12 c.

6. I'paueBa, JI.A. DnemMeHThI TUHEHHON anreOppl, BEKTOPHON anreOpbl M aHAIUTUYECKOH TeOMeT-
pun: YuebHoe nocodue. - Marautoropck: 'OY BIIO «MI'TY um. I'.11. HocoBay, 2010 — 63 c.

7. I'yruna E.M. JlaGopaTopHslii mpakTukyM o ctatuctuke ¢ npumenenneM EXCEL: Meton. ykas.
JUIsi 1abOpaTOPHBIX padoOT Mo MaTeMaTH4eckoil craructuke.- Marautoropck: 'OY BIIO «MI'TVY uwm.
I"'". HocoBax», 2009 — 40 c.

8. M3ocoB A.B. 'apmonnuecknii aHanm3: MeToaudeckne yKa3aHHsl W BapUaHThI 3aJIaHAN I ca-
MOCTOSITEIbHOI paboThl U KOHTPOJIS 3HaHUH cTyaeHToB. — MI'TVY, 2009. — 24 c.

9. Makcumenko, M.A. CoObiTust 1 BeposiTHOCTh. YacTh 2: Meton. yka3. - Marautoropck: ['OY
BITIO «MI'TY um. I''M. HocoBay, 2010. — 25 c.

10. Masuenko, E.II. TIlpomsBomnas u muddepenmman ynxmun. [Ipaktukym.- MarHuTOropcek:
oy BIIO «MI'TY um. I''1. HocoBay, 2010. — 38 c.

11. Masuenko E.I1. UccnenoBanme ¢pynkumii u nocrpoenue rpadukos. [Ipaktukym. — Maruuro-
ropck: 'OY BIIO «MI'TVY um. I''1. HocoBay, 2011. — 20 c.

12. CaBymkuna H.®. Kombunaropuka. CoosiTie u BepositHOocTh. Yacts |: KomOunaropuka. An-
redpa coObITuii: MeToa. yka3zaHus Mo JUCHUIUIMHE «MaTemaTuka» Ui CTyleHToB | Kypca Bcex crenu-
anpHOCcTe. — MI'TY, 2007. — 17 c.

r) DJIEKTPOHHbIE PECYPCHI:

1. Axkmanosa 3. C. HeonpezeneHHblif HHTErpai: OT TEOPUHU K MpaKTUKe [ DIeKTpOHHBIN pecypc]:
yuebnoe nocodue / 3. C. Akmanosa ; MI'TY. - Marautoropck: MI'TY, 2015. — 1 a51eKTpoH. ONT. AUCK
(CD-ROM). — URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123520/13
04.pdf&view=true. — MakpooObekT. — CBeneHus g0ocTynHbI Takke Ha CD-ROM.

2. Amnanutnueckas reomerpus [Onekrponnsiit pecypc]: npaktukym / T. I'. Ky3una, O. C. Auznpo-
cenko, T. B. Mopo3soga, O. B. IlerpoBa; MI'TY. — Maruurtoropck, 2010. — 114 c. : un., Taéxa. — URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/1/1068918/313.
pdf&view=true. - MakpoOOBEKT.
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3. AnucumoB A. JI. Marpuusl. Onpeaenuteny. CUCTEeMbI TUHEHHBIX anre0pandeckux ypaBHEHUH
[DnexTpoHHbIH pecypc]: yueoHoe nmocodue / A. JI. Aaucumos, T. A. bounapenko, I'. A. Kamenera ;
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.

4. bounapenko T. A. MHTerpasibHOE NCYUCIICHUE (PYHKIIMN OJHOU MTePEMEHHOM [ DIeKTPOHHBIN
pecypc] : yueoHoe ocobue / T. A. bongapenko ; MI'TVY. - Maruutoropck: MI'TY, 2017. - 1 anekTpoH.
orr. quck (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.

5. Bynbruesa C. B. MaremaTHka: npeniensl 1 HEMPEPbIBHOCTD (PYHKIMH OHOM nepeMeHHOo. [Ipak-
TUKYM [DJIeKTpOHHBIN pecypc]: yueoHoe nmocodue / C. B. bynbraera; MI'TY. - Marautoropck: MI'TY,
2017. - 1 sanextpon. onr. 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.

6. brikoBa M. B. Jluddepennmanbubie ypaBHeHUs [ DIEKTPOHHBIN pecypc] : yuebHoe mocobue / M.
B. brikoBa, H. A. KBacosa, H. U. Kumaiikuna. - Marauroropck: MI'TY, 2012. - 1 31€KTpOH. ONT. IUCK
(CD-ROM). - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=1045.pdf&show=dcatalogues/1/1119343/10
45.pdf&view=true. - MakpooOBEKT.

7. N3ocora JI. A. OcHOBBI MaTEMaTUYECKOTO aHaIN3a [ DJIEKTPOHHBIN pecypc] : yueOHoe mocodue.
Y. 1. InddepenunansHoe ucuncienne Gpynkuun oanoit 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.

8. Koporeukas B. A. @yHKINHI HECKOIBKUX NMEPEMEHHBIX [ DIEKTPOHHBIN pecypc] : yueOHOe Mmoco-
oue / B. A. Koporenxas, 10. A. U3BekoB ; MI'TY. - Marautoropck : MI'TVY, 2015. - 1 snekTpoH. omnr.
muck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121202/11
64.pdf&view=true. - MakpooOBEKT.

9. Teopus BepOSITHOCTEH W MaTeMaTHYECKast CTATHCTHKA: 3JIEKTPOHHOE YIeOHOE MTOCOOHE | IpaK-
TUKYM C JJabopaTopHbIMU paboTamu [DnekTpoHHbIN pecypc] / A. B. M3o0coB, JI. A. U3o0coBa, JI. A. I'pa-
yeBa, E. M. 'yruna. - Maraurtoropck : MI'TVY, 2013. - 1 anektpoHn. ont. muck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=931.pdf&show=dcatalogues/1/1118948/931.
pdf&view=true. - MakpoOOBEKT.

r)
IIporpammuoe o6ecneyenne
HaumenoBanue .
1o Ne norosopa Cpox aeicTBus IUIIEH3UN

MS Windows 7
Professional(nns  [A-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (qus  |[1-757-17 o1 27.06.2017 27.07.2018
KJIACCOB)
MS Office 2007 |, 135 o 17.09.2007 GecepouHo
Professional
7Zip cB00OOAHO pactpocTpansemoe [10 OeccpoyuHO
STATISTICAB.6 |K-139-08 ot 22.12.2008 0eccpoUHO
MS Office 2003 |y, 135 o1 17.09.2007 Gecepouo
Professional
Bpaysep Yandex |cBoGoaHO pacnpoctpansiemoe [10O OECCPOIHO
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Ip

Bpayszep Mozilla

! c¢B0oOOIHO pacapocTtparsgemoe [10
Firefox JIHO pactipoctp

OeccpovyHO

FAR Manager cB000JIHO pactpoctpansemoe 10

0OCCCPOYHO

Oq)eCCI/IOHaJILHLIe 0a3bl JaAaHHbIX I/IHq)OpMaIII/IOHHbIe CIIPaAaBOYHbIC CUCTEMBI

Hassanue xypca

CchlIKa

HanmonansHass MHPOPMAITMOHHO-aHATTUTHYECKAs CHUC-
TemMa — PoCCUICKUI MHIEKC HAYYHOTO IUTUPOBAHUS
(PHHITD)

URL: https://elibrary.ru/project risc.asp

HudpopmanmonHas cuctema - EquHoe oKHO J0CTyIa K
nHGOPMAIMOHHBIM PeEcypcam

URL: http://window.edu.ru/

[TouckoBast cucrema Axagemus Google (Google
Scholar)

URL: https://scholar.google.ru/

DrekTpoHHas 6a3a nepuoanveckux usganuii East View
Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

denepanbHOE TOCYIAPCTBEHHOE OIOJKETHOE YUPEK-
nenue «denepanbHbI HHCTUTYT IPOMBILUIEHHOHN CO0-
CTBEHHOCTI»

URL: http://www1.fips.ru/

Poccuiickas ['ocynapcrsennast 6ubnuoreka. Karanoru

https://www.rsl.ru/ru/4readers/cataloques/

OnekTpoHHbIe pecypcebl oubmuorekun MI'TY um. ..
Hocosa

http://magtu.ru:8085/marcweb2/Default.asp

MexayHapoaHasi HayKOMeTpruecKkas pedepaTuBHasi U
HOJIHOTEKCTOBass 0a3a JAHHBIX HAyYHBIX W3JaHUM
«Web of science»

http://webofscience.com

MexnyHapoaHas pedepaTuBHAas U IOJHOTEKCTOBAsS

CIIpaBO4dYHasi1 Oaza JaHHBIX HAYYHBIX H3I[aHHﬁ ((SCODLIS))

http://scopus.com

9 MaTepuajibHO-TeXHUYECKOe ol0ecnedeHne JUCHUNINHBI (MOIYJIs1)

MaTepI/IaJ'IBHO'TeXHI/I‘-ICCKOe obecrneucHue JUCIMITIIIMHBI BKIIFOYACT!

Tun u Ha3BaHUE ayJUTOPUH

OcHallieHue ayIuTopun

VYueOHbIe AyJAUTOpUN I ITPOBCACHUA
3aHATUH JICKIIMOHHOI'O THIIA

Jlocka, MyJIbTUMEUITHBIE CPEJCTBA XPAaHEHMS], IEpEaul U
npeJicTaBlIeHNs] HHPOpMaluu

VY4eOHble ayTUTOPUH U1 IPOBEACHUS
[IPAKTUYECKUX 3aHATUH, IPYNIIOBBIX U
VHJMBHUIYQJIbHBIX KOHCYJIBTALMM, Te-
KYILIEro KOHTPOJIL U IPOMEXYTOYHOMN
aTTeCcTaluu

Jlocka, MyJIbTUMETUIHBIN ITPOEKTOP, IKPaH

Kommekc meronmueckux pa3paboTok (pa3aaToyHOro Mare-
pHana ¥ METOJMYECKUX YKa3aHUii) M\MJIH KOMIUIEKC TECTOBBIX
3aJJaHu# 71 IOATOTOBKH U NIPOBENEHUS IPOMEKYTOUHBIX U
pyOEKHBIX KOHTPOJICH

Ilomenienus g CcaMOCTOSTEIHLHON
paboThl yyammxcs

[Tepconanbhbie KOMIBIOTEPHI ¢ TakeTrom MSOffice, Brixogom
B MIHTEpHET U C TOCTYNOM B 3JIEKTPOHHYIO HH()OPMAITMOHHO-
00pa3oBaTeNbHYIO Cpelly YHUBEPCUTETA

[Tomemienue uis XpaHeHUs U npodu-
JAKTHYECKOTO OOCITYyXKHUBaHUS y4eO-
HOro 000pyJOBaHUS

[xads! 111 XpaHeHUs: yueOHO-METOUUECKON JOKYMEHTAIIHH,
y4eOHOT0 000pYy/I0BaHMSI M YIeOHO-HATIISITHBIX TTOCOOMH
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