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1. MACHHOPT KOMIIVIEKTA KOHTPOJIbHO-USMEPUTEJIbHBIX
MATEPHUAJIOB

B pesynbrare ocBoenust ydeOHoW aucuurummael EH.01 «MaremaTtnkay oOydaromuiics
noibkeH obnanath, npexycmorpeHHbiMu OI'OC mo crnemmanbHoct 27.02.03 ABTOMAaTHKa M
TeJIeMEXaHuKa Ha TpaHCHopTe (PKEJIE3HOJOPOKHOM TPAHCIIOPTE) CIACAYIOIMIMMH YMEHUSMH,
3HAaHUSAMHU, KOTOpbIe (POPMUPYIOT MPO(ecCHOHANBHYIO U O0IIYI0 KOMIETEHIIHIO:

B pe3ynbrate ocBoeHUS y4eOHOM TUCIUTUITMHBI O0YYaIONIHIACS TOMKEH YMeTh:

- peuaTh NpUKIAIHbIE 33]Ia4H C UCIIOIB30BAHUEM JIEMEHTOB JU((HepeHIINaTLHOTO U
MHTErPAJIbHOT'O UCYUCIICHUS;

- pemiath npocteiimue aAuddepeHnraibHble ypaBHEHUS B YaCTHBIX TPOU3BOIHBIX;

- HaXOJIUTh 3HA4YCHUS (PYHKIUN C TOMOIIBIO psima MakiopeHa;

- pemiath npocTeine 3aJa4u, UCIIOIb3YS JIEMEHThI TEOPUU BEPOSTHOCTH;

- HaXOJUTh (QYHKIIMH PaCTIPEICIICHHUs CIIy9ailHON BEPOSTHOCTH;

- HCIIOJIB30BaTh METOJ Diijiepa AJisl YMCIEHHOTO pemieHus AuddepeHnanbHbIX YpaBHEHHUI;

- HaXOJIUTh AaHAJIUTUYECKOE BRIPAKCHHE MTPOU3BOTHON MO TAOIMYHBIM JAHHBIM;

- pemath 0ObIKHOBEHHbBIE AU depeHIInaTbHbIe YPaBHEHUSI.

B pe3ynbrate ocBoeHUS Y4EOHOUH TUCIUTUTHHBI O0YYaIONTUIICS TOJDKEH 3HATH:

- OCHOBHBIX MOHATHI U METOJIOB MAaTEMaTUYECKOTO aHaJIK3a, TUCKPETHOW MaTEeMaTHUKH,
TEOPHUH BEPOATHOCTU U MATEMATUYECKON CTATUCTUKH,
- OCHOBHBIX YHCJIEHHBIX METOJIOB PEIICHUS MPUKIAHBIX 3a]1a4.

B pesynbrate OocBOGHUs Y4EOHOU TUCIUIUIMHBI OOYYAIOIIUACS IOJDKEH CHOPMHPOBATH

CJIEYIOIINE KOMIIETCHITHH:
- oburme:
OK 02 OcymecTBiaarh MOWCK, aHAIW3 W HWHTEPHpPETANHI0 HHPOPMAIMH, HEOOXOAUMOM It
BBITIOJTHEHMS 33/1a4 POGECCUOHATBHON ACSITELHOCTH
OK 09 Hcnonws3oBath HHGOPMAIIMOHHBIE TEXHOJIOTHUU B MPOPECCHOHATBHON JEATETLHOCTH
- mpodeccuoHaIbHbIE!
IIK 1.1 IIpoBoauTh reone3nveckue pabOThI B MPOIECCE M3BICKAHUS aBTOMOOMJIBHBIX JOpPOT U
a’pO/IPOMOB;
1K 1.3. IIpoexTupoBaTh KOHCTPYKTUBHBIE AIIE€MEHTHI aBTOMOOMIIBHBIX IOPOT U a3pOJIPOMOB;
IIK 1.4. IlpoexTtupoBaTh TPAaHCHOPTHBIE COOPYKEHUS M HX 3JIEMEHTbl Ha aBTOMOOMIIBHBIX
JI0porax U a’pojapomMax.
I1K 2.1 Bemonnenue padboT o IpOU3BOACTBY JOPOKHO-CTPOUTEIBHBIX MAaTEPUAJIOB
[IK 3.3 BreinogHeHHe pacyeToB TEXHUKO-DKOHOMHYECKUX II0KA3aTEeNel CTPOUTENIbCTBA
ABTOMOOWMIIBHBIX JOPOT M a3POJJPOMOB.
I[IK 4.5 BeinosHeHue  pacyeToB  TEXHUKO-DKOHOMHUYECKHX  IIOKazaTejled  peMOHTa
aBTOMOOMJIBHBIX JIOPOT M a3POJIPOMOB

®dopMoii arTecTanyd IO y4eOHOH AUCIUIUIMHE sBisieTcs auddepeHIIupoBaHHBIH
3aver.



2. PE3YJBTATHI OCBOEHMS YUEFHOM JJUCIIUILJIMHBI, ITOJJIEXKAIIIAE

ITPOBEPKE

B pesynbraTe arrecranuu 1o y4yeOHOW AUCIUIUIMHE OCYIIECTBIISIETCS KOMIUIEKCHAs IIPOBEpKa
CIEAYIOMNUX YMEHUH M 3HAHUH, a TaK)Ke JUHAMUKA (POPMUPOBAHUS OOIINX KOMIIETEHITNN :

Pe3ynsTaThl 00yUEHHUS: YMEHUS, 3HAHUSA 1
0011Me KOMIIETEHIIUHA

Iloxazarenu OLICHKHU pE3yJIbTaTa

(l)opMa KOHTPOJIAA U OLICHUBAHUA

VI. Hcmomb3oBaTh METONbI JUHEHHON Pemenue KBAQJPATHEIX | YCTHBIM OIPOC, CaMOCTOSATENbHAs
anreopsl. YpaBHEHWM C OTPULATENLHBEIM | pab0oTa, NPAKTUYECKOE  3aHSTHUE,
OK3. IIpunumars peueHust B JUCKPUMHUHAHTOM; MaTeMaTU4ECKUi JUKTaHT,
CTaHI[apTHLIX nu HeCTaHI[apTHBIX HeﬁCTBH)I HaJl KOMIUICKCHBIMHU TeCTPIpOBaHI/Ie
CI/ITya]_II/ISIX " HCECTHU 3a HHUX YyHUCJIIaMHU 3aJaHHBIMU B
OTBCTCTBCHHOCTD. TPUTOHOMETPHUIECKOH (popme;

[IpencraBnenne ¢ MOMOUIBIO

KOMILUIEKCHBIX yycen B

TEOPETUYECKOM

NEKTPOTEXHUKE, HANPSKECHHUS,

TOKOB, COIPOTHUBIICHUS, 3aIMCh

3axkoHoB OMma, Kupxroda.

CamoaHanu3 ®  KOPPEKIHUSI

pe3yIBTaToOB COOCTBEHHOM

JESITEIbHOCTH.
V2. Pewars OCHOBHbIC MNPUKIAIHBIE Pemenue pasIMYHBEIX | YCTHBIM OINPOC, CaMOCTOATENIbHAs
3a7ay 9UCICHHBIMU MCTOAMH. npoheCcCHOHANIBHBIX 3azay | paboTa, MPaKTUUECKOE 3aHATHE
OKI. TloHuMath CyIIHOCTh U COITHAIbHYIO METOJaMU YUCJIEHHOT'O
3HAYMMOCTh CBOCH Oynaymiei mpodeccun, HHTETPUPOBAHUS u
MIPOSIBJIATH K HEW yCTOWYMBBIN HHTEPEC. I depeHIpOBaHHUS;
OK2. Opranu3oBblBaTh  COOCTBEHHYIO Onpenenenue METOJIOB u
JESTENbHOCTb, BBIOMpATh THUIOBBIE croco6oB pelIeHus
METOAbI n CITOCOOBI BBITIOJTHCHU A HpO(i)CCCI/IOHaJ'IBHBIX 3a1a4 "

MPOoECCHOHANBHBIX 3a/1a4, OIICHUBATh UX
3¢ (HEKTUBHOCTH U KAYECTBO.

OIlCHKa UX J(PPEKTHBHOCTH U
KayvecTBa.

[Mpumenenne MeToJa

YHCIIEHHOTO penieHus

muddepeHranbHbIX ypaBHEHHH

npu pereHnu

npodeccnoHaNBbHBIX 33724
31. OCHOBHBIE TIOHATUS M METOIBI OCHOB Mertonuky pacuera ¢ | YeTHBIH  ONpPOC, CaMOCTOSTENbHAS
JIMHEHHON anreOpHl, JIMCKPETHOM OpYMEHEHMEM  KOMIUIEKCHBIX | Pa0OTa, IPAaKTHUECKOE  3aHSATHE,
MaTeMaTHK{, MaTeMaTHYeCKOro aHalln3a, YHCelT,; MaTeMaTHIeCKHH JVKTAHT,
TCOpUn BepOHTHOCTeﬁ A MaTeMaTH4YCCKOM OCHOBHBIE OHATUS TECOpUHU TECTUPOBAHUEC

CTaTUCTHUKH.

MHOXXECTB ¥ T€OpHH rpadoB;

OK4. OcymiecTBsTh ITOMCK u IIpuMeHeHHE TEOPHH MHOXKECTB
HCIOJIb30BAHNE uHpopmauuy, u Teopuu Tpad)oB NpU pEIICHUU
HE00X0oaUMON TUTS 3¢ eKTHBHOTO TIPUKITAHBIX 33144,
BBINOJIHEHHUS PO(ECCHOHANBHBIX 3a7ad, Knaccupuxaumus TOUEK
MpoeCCHOHANBHOTO ¥ JINYHOCTHOTO paspbiBa;
bl
pasBUTHL. BeckoHeuHo MaJible u
OK5. Ucnonp3oBarb HMHGOPMAIMOHHO- 6eCKOHETHO GOITBIIIIE
KOMMYHUKAIlMOHHBIE ~ TEXHOJOTMH B —
o b
podeCcCHOHANBHOM JIESITEIbHOCTH. DopMyHpOBKa npaBHT
OK6. Paborath B KOJUIEKTMBE U B s depentpoBans -
KoMaHze, J(PQeKTHBHO 0O0maTecs ¢ HepencIenHe MPOM3BOIHBIX
KOJLICramH, PYKOBOACTBOM, OCHOBHBIX 3JIEMEHTAPHBIX
MTOTPEOUTEIISIMH. by HKIHi;
OK7. bpats Ha ceOs OTBETCTBEHHOCTH 3a ’
[lepeuncnenue TaOJIUIHBIX
paboTy YICHOB KOMaHABI (ITO{YMHCHHBIX), HHTETDAIOE;
3a pe3yJIbTaT BHIOJIHEHHS 33/1aHHH. Dopwm nnp(;BKa
OK9. OpueHTHpOBaThCSI B  YCJIOBHSX Y
. . TEOMETPHUIECKOTO u
4acTon CMEHBI TEXHOJIOT Uit B (uBHICCKOTO CMBICIA
poeCcCHOHANBHOMN NESITENEHOCTH. .
TIPOM3BO/IHON;
Buger T depeHIMATBHBIX




YpaBHEHMIA;

[Tpunoxkenne  onpeneneHHOro
UHTETpaja K  BBIYMCICHHUIO
Iomaned  IIockux  Quryp,

00bEMOB TeJ BpalleHUs, IyTH,
MPOIICHHOTO TOYKOM;

Onucanue MPOLIECCOB B
€CTECTBO3HAHUU W TEXHHUKE C
MOMOIIBI0  Tu(QepeHIHaATBHBIX

YpaBHEHHUI;

OCHOBHEIE TIOHSTHS
KOMOMHATOPHUKH, TEOpUH
BEPOSATHOCTEN u
MaTEeMaTUYECKON CTaTUCTHKH;
IIpumenenue TEOpUH
BEPOSITHOCTEH K  pELICHUIO

po¢eCCHOHATBHBIX 3ajad.

32. OcHOBHBIC

YHUCJIEHHBIE  METOABI DopMyJib YUCJICHHOTO | YCTHBIA OIPOC, CaMOCTOATEIbHAas
peuenus npuKiIaaHbIX 3aaa4. g depeHITIPOBaHUS u | paboTa, IPaKTHYECKOE 3aHATHE
OK3. ITpunumats peleHus B HWHTETPUPOBAHUS;

CTaHJapPTHBIX u HECTaHAapTHBIX DopMyIBl MPUOTHKEHHOTO
CUTYyalUAX u HECTH 3a HHX UG hepeHIIMPOBaHUS,
OTBETCTBEHHOCTb. OCHOBaHHBIE Ha
OK3. CaMOCTOSITETPHO ~ OTIPEeNeNATh UHTEPIOIAIUOHHBIX  (POPMyJIax
3a1a49u npodeccuoHaATBHOTO u HsroToHa;

JMYHOCTHOTO  PasBUTHsA,  3aHUMATECHA |- Meron Diinepa.
camM000pa3oBaHUEM, OCO3HAHHO

TJIaHUPOBATh IMOBLIILICHUE KBaJ'H/I(i)I/IKaHI/II/I.

3. OIIEHKA OCBOEHMSA YYEBHOM JUCIHUITIJIMHBI
®opmMbl U METOAbI OLIEHUBAHUSA

[IpenmMeToM OLIGHKH CIy)KaT yMEHHST W 3HaHuA, npenycMmorpeHusle PI'OC 1o
aucuuminHe «Marematrka» HampaBieHHbIe Ha (GOpMUPOBaHUE OOIUX U MPOGECCHOHATBHBIX
KOMIIETECHIIUH.

KoHTpoab M OlleHKa pPe3ybTaTOB OCBOCHUS YYCOHOW IUCIMILIMHBI OCYIIECTBIISICTCS
MIPEenoJaBaTesieM B IPOLECCE IPOBENCHUsI MPAKTHUYECKUX 3aHATHHA, a TaKK€ BBIIOJHEHUS
O0y4aroMMHCS MPAKTUYECKUX M CaMOCTOSITENbHBIX paboT. MroroBas arrectanust B ¢opme
3aueTa:  BCe MaTeMaTU4ecKHe JAUKTAHThl U

mddepeHInpoBaHHOTO IPaKTUYECKUE,

CaMOCTOSATCIIBHBIC pa60T1)1 BBITIOJIHCHBI Ha ITOJIOXKUTCIBHBIC OIICHKU.




KonTponb u orieHka ocBoeHHs y4eOHOM TUCIUIUIMHEI 110 TeMaM (paszenam)

DOopMBI U METObI KOHTPOJISL

Texymuid KOHTPOJIb Py0exHbIi KOHTPOIB ATtrecTanus
Onement V]| DOopMBI KOHTPOJIS IIposepsemsie OK, V, @DOopMBI KOHTPOIIS IIposepsaemsie OK, V, ®Dopma KOHTPOIs IIposepsaemsie OK, VY,
3 3 3
Beenenue CP OK.1-10
Pasnen 1. Marematnueckuit DKcIepTHOE V1,¥3, V4,31, Ok1-9 3a4eTr V1,¥3, V4,31, Ok1-9
aHann3 HaOJII0ICHHE,
OIICHKA Ha
MPaKTHICCKUX
3aHATHUIX
Tema 1.1. Iuddepenmmansuoe u| YO, CP, I13, T, M1 V1, V3,31, 32,0K.2,
HWHTETPaIbHOE UCUUCIICHHE OK .4, OK.5, OK.8
Tema 1.2. OOBIKHOBEHHEIE VO, CP, 113, T, M[] V1,V3,31,32 0K.2,
JuddepeHIMaIbHbIC YPABHCHHUS OK.4, OK.5, OK.9
Tema 1.3. Psapr YO, CP, 113 V1,V3,31, 0K 4,
OK.5, OK.9
Paznen 2. OcHOBBI TUCKpETHOU DKCHepTHOE V3, V4,31, Okl-9 3a4er V3, V4,31, Ok1-9
MaTeMaTUKU HaOJII0IeHHE,
OIICHKa Ha
MIPaKTUIECKUX
3aHITHAX
Tema 2.1. OcHOBBI TeOpUH VO, CP, II3 V1, V3,31, V1, OK.3,
MHOXXECTB OK 4, OK.6, OK.7,
OK.8
Tema 2.2. OCHOBBI TEOPUH VO, CP, II3 V1, V3,31, OK.3,
rpaoB OK 4, OK.6, OK.7,
OK.8
Paznen 3. OcHOBBI TEOpHH DKCHepTHOE ¥2,V3,¥4,31, Ok1-9 3a4eT ¥2,V3,¥4,31, Ok1-9
BEPOSTHOCTCH U HAOJIOZICHHE,
MaTeMaTH4YeCKON CTAaTHCTUKH OIICHKA Ha
MPAKTUICCKUX
3aHIATHAX
Tema 3.1. BeposSTHOCTB. YO, CP, 113 V2,31, 0K.2, OK.3,
Teopembl C0XKeHUs U OK.8, OK.10
YMHO)KCHUS BEPOSITHOCTEH
Tema 3.2. Cnyuaitnas VO, CP, IT3 V2,31, OK.2, OK.3,
BeNnu4KHA, € QYHKIHS K.7, OK.8, OK.9,




pacupeeneHus OK.10
Tema 3.3. Marematnueckoe VO, CP, II3 V2,31, OK.2, OK.3,
OKUJAHUE U JTUCTIEPCHUS K.7, OK.8, OK.9,
CITYJaHON BEJTMIUHBI OK.10
Pasnen 4. OcHoBHEIE DKCHepTHOE V1,¥3, V4,31, Okl1-9 3a4er V1,¥3, V4,31, Okl1-9
YUCJICHHBIC METO/IbI HaOJIIO/ICHUE,

OIICHKA Ha

MPAKTUICCKUX

3aHATHIX
Tema 4.1. Uncnennoe YO, CP, I13 V1,V3,31,0K.2,
UHTETPUPOBAHHE OK.5,K.7, OK.9
Tema 4.2. UnucneHnoe YO, CP, 113 V1,V3,31, 0K.2,
mruddepeHIMpoBaHNe OK.5, K.7, OK.9
Tema 4.3. YucreHHoe peuieHue VO, CP, II3 V1, V3,31, 0K.2, J3 V1-3,31-2,
OOBIKHOBEHHBIX OK.5, K.7, OK.9 OK 1-9,
nuddepeHnnanbHbIX K 1.3,2.1, 3.1

ypaBHEHUU




Komndukarop oneHOYHBIX CPeACTB

OYHKIMOHANIBHBIN NPU3HAK OLEHOYHOTO CpeACTBa (TUI Kon ouenounoro cpexncrsa
KOHTPOJILHOT'O 3aJIaHVsI)

YcTHBIHN ompoc YO

[TpakTnueckoe 3anarue Ne n I13 Nen

TecTupoBaHue T

MaremaTnueckuii TUKTAHT M/

3amaHus U1 CaMOCTOSITEIbHOM paboThI CP

- pedepar;

- TOKJIaf,

- COOO0IIIEHNE;

- 3cce.

JubdepeHmpoBaHHbIN 3a4eT J3

3.2. 3agaHus 1JI OLEHKU OCBOCHUS Y4eOHOM M CIUIINHbBI

Komnnexm 3adanutl 015 camocmosmensroi pabomoi

Pazoen 1. Mamemamuueckuii ananus
Tema 1.1. /lucpgpepenyuanvnoe u unmezpanvnoe ucuucienue
Camocmosmenvhas paboma no meme: «IIpouzeoonasny

Bapuanr 1
Brrauciuth Ipon3BoAHY0 (DYHKIIHN:
1) y= %x3—2x2+4x/§+7
2) y=(x+5) (x*-1)
3) y=6Yx+4Yx—2
4) y= X
Y 2x°—3x
5) y= (- 3 X+’
Bapuant 2

Brrauciuts Npon3BoAHY0 (DYHKIIHA:
1) y=36x+40x*+6x+5

2) fi(x) = (x*-3x)(6x-V x+7 x°)
_ X —4x°

Y Vx—7x

4) y=4/x+9Vx*—¥x

5) y=(2x+x*+3)°

3)

Pazoen 3. Ocnoevt OUCKpemHol Mamemamuxku
Tema 3.1. Ocnogvt meopuu mMnoxicecme

Camocmosmenvhas paboma no meme « Mnodxcecmaay
BapwuanT 1
1. Haiinure AnB,A U B,A¢(,Bé, ecnmn A={3;4;5}, B={3;5;6}. Ilpommutoctpupyiite Ha
nuarpaMmax Jusepa-Benna.
2. Haiinute nexaptoBo mpousBeneHue MHoxkecTB AxB, ecnmu A={0;1;4;5}, B={2;5;6}.
3anuiuTe MHOXKECTBO, JJI1 KOTOPOTO BHITIOJHSIETCS yciaoBue a-b<0.



3. 3anuimmre MHOKECTBO MEPEUYHUCIEHUEM U C TIOMOIIBIO XapaKTEPUCTUYECKOTO CBOMCTBA
a. MHOXECTBO HATyPaJIbHBIX YHCEN, MEHbIINX 11;
0. MHOJECTBO IIEJIBIX YUCEN, OOIBIINX -7 U MEHBIINX 7;
B. MHOXXECTBO HATypaJIbHBIX YHCell, KpaTHbIX 11, MeHbmIHX 75.

Bapwanr 2
1. Haiinure AnB,A U B,A{,Bé, ecm A={0;1;7;8}, B={-7;0;6;9}. [IponmttocTpupyiite Ha
nuarpaMmmax Junepa-Benna.
2. Haiinure nexaptoBo mpou3BeneHHe MHOXecTB AxB, ecnmu A={-2;0;1;2}, B={1;3;6}.
3anuImuTe MHOXECTBO, JIJIT KOTOPOTO BBITIOMHSETCS yeioBHe a+b>0.
3. 3anummre MHOKECTBO MEPEUYUCICHUEM U C TIOMOIIIO XapaKTEPUCTUIECKOTO CBOHCTBA

a. MHOXECTBO HATyPaJIbHBIX YUCEI, MEHBIIUX 0;
0. MHOJKECTBO LIEJIBIX YHCeN, 00NbIIuX -11 u MeHpmINX 11;
B. MHOXECTBO HATypaJbHBIX YHMCEJI, KPATHBIX 7, MEHBIIUX /5.

Kputepun oneHku:

- OIICHKA «OTJIMYHO» BBICTABIISICTCS CTYICHTY, €CJIM paboTa BBIMOJIHEHA MMOJIHOCTHIO; B JIOTHYECKHX
paccy X JIeHUSIX U 000CHOBAHUH PEIICHUS HET MPoOEIOB U OMMOOK; B PEIICHUU HET MATEMaTHICCKIX
omMOOK (BO3MOXKHA OJIHA HETOYHOCTh, OIKCKA, HE SIBIIIONIASICS CIICACTBUEM HE3HAHUS WIIH
HEMOHUMAaHUs y4eOHOTo MaTepHuana);

- OIICHKA «XOPOIII0» BHICTABIISIETCS CTYACHTY, €CJIM padoTa BBIIMOJIHEHA ITOJIHOCTHIO, HO 000CHOBaHHS
I1arOB PELICHHUS HETOCTaTOYHBI; IOMYCTHMA OJTHA-/IBE HErpyOble OIMOKH WM ABA-TPU HEI0UETa;

- OILICHKAa «YJIOBJICTBOPUTEIHHO» BBHICTABIISICTCS] CTYJEHTY, €CJIM JOMYIIEHBI 0oJjiee OIHOW OIIMOKH
win Oosiee JBYX-TpeX HEJIOYETOB B BBIKJIAJKAX, YepTeXax HIU rpadukax, HO ydalIMHCs BIaAeeT
00s13aTEIbHBIMUA YMEHHSIMH TI0 YU4EOHOU JTUCIIUTUINHE;

- OIICHKA «HEYJOBJIETBOPUTEIHHO» BBICTABISACTCA CTYACHTY, €CIM JOMYLICHbI CYIIECTBEHHBIC
OMMOKH, IOKa3aBIIME, YTO YYAIMHCS HE BJaJIeeT OO0s3aTCIbHBIMH YMEHHSIMH [0 Y4eOHOM
JTUCLUIUIMHE B TOJHOW Mepe; paboTa mokasana IMOJIHOE OTCYTCTBHE y YYallerocs 00s3aTelbHBIX
3HAHUH U YMEHUH WM 3HAYUTENIbHAS YaCTh paOOTHI BHIIIOJHEHA HE CAMOCTOSTEIBHO.



e

9]

Tembl coo01IeHnit (Tpe3eHTaIMii)

Hcropust cTaHOBIIEHHSI TEOPUU UCCIIEIOBAHUS ONIEpalluil Kak HayKH.
Teopus pacniucanus.

MeTo/1bl IITaHUPOBAHUSL.

[TpuMeHeHHEe TEOpUH UCCIICIOBAHMSI OTIEPAIIHIA IPU PEIICHUH MPOQPECCHOHANBHBIX 3a/1a4 B
obmact  (HOPMUPOBAHHSI  TEXHOJOTHYECKOTO IUKJIA OKCIUTyaTalldl  MalliH |
o0opyaoBaHusl Ha TpaHcnopTe (yrpaBiieHHEe WHPPACTPYKTYpaMH Ha JKEJIE3HOJ0POKHOM
TpaHCIIOPTE).

CTpyKTypa ¥ B3aMMOJICHCTBHE Pa3IMUHBIX BUIOB TPAHCIIOPTA.

[TpuMeHeHHe CHCTEM OICHKH HAJCKHOCTH U 0€30MacHOCTH PabOT Ha KEJIE3HOJOPOKHOM

TpaHCHIOPTE

Kputepun onenkmu:

Ne
i OrneHrBaeMBbIC TTapaMETPHI Orenka B 6aymiax
1. KaugectBo cooOmenus:
- MPOU3BOJIUT BBIAAIOIICECS BIICUYATICHUE, COMTPOBOKIACTCS HILTIOCTPATHBHBIM
MaTepHaoM; 3
- YETKO BBICTPOCHO; 2
- paccka3bIBaeTCsl, HO HEe O0BSICHSETCS CYTh PaOOTHI; 1
- 3a4YHMTHIBACTCSI. 0
2. Hcnonp3oBaHne IEMOHCTPAIIMOHHOTO MaTepraa:
- aBTOp TMPEICTaBHJ JIEMOHCTPAIMOHHBIA Marepwad ¥ TPEKpPacHO B HEM
OpUEHTHPOBAJICS; 2
- HCIIOJIH30BAJICS B COOOIICHHUH, XOPOIIO 0QOPMIICH, HO €CTh HETOYHOCTH; 1
- MPEICTAaBJICHHBIA JEMOHCTPAIIMOHHBIA MaTepHaj HE HCIOJB30BAJCS JTOKIATIUKOM
unu ObUT 0hOPMIICH TIOX0, HETPAMOTHO. 0
3. KagecTBO 0TBETOB Ha BOIIPOCHI:
- OTBEYACT Ha BOIPOCHI; 3
- He MOXXET OTBETHTD Ha OOJBITHHCTBO BOIPOCOB; 2
- HE MOXET YE€TKO OTBETUTH Ha BOIIPOCHIL. 1
4, Bragenue HayYHBIM U CIICIIHATBHBIM aIIIapaToM:
- MOKA3aHO BJIAJICHUE CIICIIHATLHBIM aIapaToM; 3
- UCTIOJIb30BaHBI OOLICHAYYHBIC U CIICLHaIbHbIC TEPMHUHBI; 2
- IOKa3aHo BJaJIcHHEe 0a30BBIM almapaTOM. 1
5. YeTKOCTh BBIBOJIOB:
- TIOJTHOCTBIO XapaKTEPU3YIOT paboTy; 3
- HEUCTKHU, 2
- IMEIOTCS, HO HE JOKAa3aHEL. 1
Hroro: 14 6a10B

- OIIEHKA «OTJIMYHOY» BBICTABIIICTCS CTYJEHTY, eclii oH HaOpan 13-14 6ainios;

- OIICHKA «XOPOIIO» BBICTABISETCA CTYACHTY, eciii oH HaOpan 11-12 6anos;

- OIICHKA «YJOBJIETBOPUTEIILHOY» BBICTABIISACTCS CTYJIEHTY, €Cliid OH Habpai 8-10 Oamios;

- OIICHKA «HEYIOBJIETBOPUTEIHHOY» BBICTABIISIETCS CTYACHTY, €CIIM OH HaOpai MeHee § GalioB.
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KomimuiekT 3aJaHUH AJI MATEMATHYEeCKOr0 INKTAHTA

Paszoen 3. Mamemamuueckuii ananus
Tema 1.3. /lughgpepenyuansvnoe u unmezpanvHoe ucuucienue

Matematnueckui AukTanT Ne 1 o teme: «IIpousBoanas GpyHKIUN»

— IIpousBoaHas 4aCTHOTrO

y=kx+b

— IIpousBoaHas TMHEHHONU (PYHKITUH
_.n

— IlIpousBognas y=X

— IlIpousBognas y=c

=x°+3x°
— Ilpoussomnas Y =X ToX
Kpurepun oueHku:
- OIIEHKA «OTJIMYHO» BBICTABIAETCS CTYAEHTY 34 IITh IIPABUIBHO HAIIMCAHHBIX (POPMYII;

- OLICHKA «XOPOIIO» BBICTABISIETCS CTYACHTY 3a YEThIPE MPAaBUIILHO HATMCAHHBIX (OPMYIT;

- OLEHKA «YyIOBJICTBOPUTEIBHO» BBICTABIIACTCS CTYICHTY 3a TPU MPABUIBHO HAIMCAHHBIX
bopmybl;

- OLICHKA «HEYIOBJICTBOPUTEIILHO)» BBICTABIICTCS CTYICHTY 32 MCHEE TPEX HAIMCAHHBIX (POpMyI.

Marematnueckui TukTaHT Ne 2 no teme: «HeonpeaeaeHHbI HHTETrpa

| fx”dx;
| fcosxdx;
N fexdx

4 COS“X
, Jas
6 f4xdx;
. fcos7xdx;
2
X 1dx.
8. x+1

Kpurepun onenkn:

- OIICHKA «OTJINYHO» BBICTABIISIETCS CTYACHTY 3a 8 MPAaBHJIbHO HAMMMCAHHBIX GOPMYIT;

- OIICHKA «XOPOIIO» BBICTABISAETCA CTYACHTY 3a 6-7 MPaBUIbHO HAMCAHHBIX (HOPMYIT;

- OLEHKa «yJIOBJIETBOPUTEIBHO» BBICTABISETCS CTYIAEHTY 3a 4-5 NpaBWIbHO HalMCAHHBIX
bopmyb;

- OIICHKA «HEY0BJIETBOPUTEIIbHOY» BBICTABIIAETCS CTYJCHTY 32 MeHee 4-X HallMCaHHBIX pOpMyJI.
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KoMILTIeKT TeCcTOBBIX 3aJJaHUI

Paszoen 3. Mamemamuueckuii ananus
Tema 3.1. /lughgpepenyuansvnoe u unmezpanvHoe ucuucienue
Tema 3.4. Paow

- 1-2x"+3x
Lim—=""=2
4—-3 x+x :
1. 3unauenue npenena X>® PaBHO:
> oo
> 0
1
> 4
» —2
Lim (2+x)(32+x)
2. 3HayeHwue npejaena X2 4—x paBHO:
1
> 4
1
» 4
> O
> oo

—_ X
3. Tpomssoanas dyuxumn Y —X € pmeer Bux:
v_ X 2 X
> Yy=2x-e +x"-e
> y=2x-¢"
v_ X 2 X
> y’:2x+ex
4. TlpousBoanas pyHKUIHUU y=sin 8x
» Yy =8cos8x

HUMECCT BUA:

>Ay:8ﬁn8x
> y':—8cos 8x
> y':c058x

" =x"—3x+1
5. Bropas npoussoaHas Y (x) dynkmun Y =X —3 X+ 1 yyeer sun:

> ¥ (x)=2
> ¥ (x)=0
> ¥ (x)=1
=x"+2x—4
6. YrioBoit ko3 uIIenT KacateapHoi k rpaduky dyukmun Y — X T 2X— 4 g rouke
x,=—1
paBeH:
> 3
> 0

13



> 4
7.  MHOXecTBO Bcex MepBO0Opa3HbIX (YHKIMU Y= 2X HMMEET BUJ
> 2
2
> X
2
> 2X +C

2
» X +C

2
f 4 X3 dx
8. Ompenenennslii uHTErpan 1 paBeH
> 17
> 16
> 15
> 36
9. [Ilnmomaas KpUBOJIMHEHHOHN Tpaneuuu D onpeaensieTcss UHTerpajiom

Y (4—x?)dx

Y

(4—x2)dx

P,

(4—x*)dx

2
(4 xﬁdxdx

10. B pe3ynbTare nojacTaHOBKH t=3x+2 MHTErpai ‘/3 X+2 MPUBOJIUTCS K BULY

[

=]
—s
Y

JANNY
AN
\4
S e e DA B

~

>

1pdt
> 370t
3fd—t

>

2 9 _
11. npdepenuuansroe ypasuenne COS Y dx —x dy =04 pe3yJIbTaTe pa3ieieHUs
MEPEMEHHBIX CBOAUTCA K YPABHEHUIO

dx__dy

> X cos® y
cos ydx —dy

> X

dx __dy
> X° cos’y
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5 Cosydx = X’ dy

= eX
MIPUMET BUJ

Y
=u(x)v(x) T
12. B pe3ynbTaTe N0JICTaHOBKU y= YpaBHEHUE X
X

uvu(v—L)=e
X

) ' uv X
u+v——=e

> X
: v
uv—u(v+—)=e*
> X
UV
uv+—=e
> X
>

Pazoen 3. Mamemamuueckuii ananus
Tema 3.2. Ooviknogennwvie ougghepenyuanvmvie ypasHenus

Bapuant No 1

Kakue u3 crneayromumx ypaBHEHUH SABISIOTCS TU(GepeHInaTbHBIMHU:
[ yy'+2=0;
[ 3+y=3;

dv

—=3v
o odt
CKOJBKO TOCTOSIHHBIX HMHTETPUPOBAHMSI HMeeT oOliee pemeHue aAuQepeHnnanbHOro ypaBHEHUS
BTOPOT'O MOpsSAKa

[l oxny;

[] nBe;

[ Tpu.

Pemenne muddepeHnmanbHOro ypaBHEHHS, B KOTOPOE MOJCTABICHO YHCIOBOE 3HAYCHUE MPOU3BOTHOM
ITOCTOSIHHOM, Ha3bIBAETCS peuieHreM AuQdepeHnrnaibHOro ypaBHEeHUS.

KakoB o0mmii Bujg auddepeHInalbHOr0 YpaBHEHHS IEPBOTO  TMOPSAKA C  pasIeisIFOIIMMHUCS
MIEPEMEHHBIMH:

 f(x)dx-¢(y)dy=0;

L (x)F(y)dx+o(y)P(x)dy=0.

Kakue u3 creayronmx ypaBHEHHH SBISIOTCS TMHEHHBIMU:

Hyy'=x;
y—L=x

0 X ;

8=t

3amaya OTBICKAHMS KOHKPETHOTO YAaCTHOTO pelieHHs JaHHOro udGdepeHIaaTbHOr0 YpaBHEHHS I10
Ha4daJIbHBIM JaHHBIM, HAa3bIBACTCsI 321[[3‘16171 .

KaxkoB o6muit Bug nuHeitHoro auddepeHnnaib-Horo ypaBHEHNS IEPBOTO MOPSIKA:

L y*py-q=0;

1 ypy+q=0;

L y'+py=q.

ITpu pemtenue muHeHHBIX AU} depeHnnanbHbIX YpaBHEHUH IEPBOro MOPsIIKA TPUMEHSIOT:

[ meTox Kommu;

[l meron bepuymnu;
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10.

9.

10.

[l MeToA pa3zeneHns IepeMEHHBIX.

HauBpiciuii MOpSAOK NPOM3BOJHOM, BXOZSAIIEHM B ypaBHEHHUE, Ha3bIBACTCS
mudGepeHIInaTbHOTO YpaBHEHUS.

[Tpu pemennn nuddepeHnnanbHBIX YpaBHEHUH HCIIOIB3YETCs 3aMeHa y' Ha:

dx
Dd)’;
dy
mdx .
O dy.

Bapuant Ne 2

Kakue u3 cneayromux ypaBHeHUN He SBISIIOTCS nuddepeHnaibHbIMU:
0 yy'+2=0;
0 3+y=3;

dv =3v
0 dt
CKOJBKO TIOCTOSIHHBIX HMHTETPUPOBAHHSI HMeEeT oOmiee pemieHue AuPepeHIInanbHOr0 ypaBHEHUS
MEepPBOro MOPsIKA

[l Tpu;

[l nBe;

[l onny.

Pemenne nuddepeHnmanbHOro ypaBHeHHs, B KOTOPOE MOJCTABIEHO YHCIOBOE 3HAUEHHUE MPOU3BOIHOM
MOCTOSIHHOM, HA3bIBACTCS penreHreM audepeHInaIbHOTO ypaBHCHNUS.

KakoB o6muii Bun audhepeHnnaibHOro ypaBHeHHS EPBOTO MOPSIKA C pa3AeICHHBIMUA IEPEMCHHBIMH:
0 f(x)dx+o(y)dy=0;

0 f(x)F(y)dx+o(y)®(x)dy=0.

Kakue w3 cienyrommx ypaBHEHUH HE SBISIFOTCS JIMHEHHBIMH OJHOPOAHBIME JuddepeHInaIbHbBIMU
ypaBHEHHUSIMH TICPBOTO MOPSIKA:

Uyy'=x;

y—L=x
O X ;
[ S'=t.

3ajaya OTBHICKAHMSI KOHKPETHOIO YacTHOTO peUIeHHsl JaHHOro ud(depeHIHaTbHOr0 YpaBHEHUS I10
HayaJlbHBIM JJAHHBIM, Ha3bIBAETCS 3a/1auei .

KaxoB o6muii Bun muHeHOTO nrd depeHInaibHOT0 YPaBHEHHSI TIEPBOTO MOPSIIKA:

o ytpy-q=0;

- yHtpytq=0;

L yHpy=q.

[Ipu pemenne nuddepeHaNbHBIX YpaBHEHUN MEPBOTO MOPSAKA C Pa3ACTSIONIUMUCS MEpPEeMEHHBIMU
HCIOJIB3YIOT:

[l 3amauy Komw;

[l meron beprymu;

[l paszgesieHUE NTEPEMEHHBIX.

HauBpictinii  mOpsSAOK  TPOM3BOJHOM, BXOJAIIEH B YypaBHEHUE, HA3bIBACTCS
mddepeHInanbHOT0 ypaBHEHUS.

[Ipu pemennu auddepeHnraibHbIX YpaBHEHUH UCIIONIb3YeTCs 3aMeHa y'" Ha:
dx
oo dy ;
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10.

Bapuant Ne 3
Kakue u3 cneayromux ypaBHeHUN SBISIOTCA AU(hepeHIInaTbHBIMU:
[ 3V+y=3;
] y"=sinx;
O x(y*-1)dx+y(x*1)dy=0.
JuddepeHnnansHpiM ypaBHEHUEM HA3bIBACTCS ypaBHEHHUE, COJepIKaliee HCKOMOM
(GyHKIMM WK ee .
Pemenne nugdepeHnuanbHOro ypaBHEHHs, COJEpIKallee MPOU3BOAHYIO MOCTOSHHYIO, Ha3bIBaeTCs
pemeHneM auddepeHInaIbHOTO ypaBHEHHUS.
KakoB o0mmii Bujg auddepeHInarbHOr0 YpaBHEHHS IEPBOTO  TMOPSAKA C  pasIeisIFOIIMMHUCS
NIEPEMEHHBIMH:
L f(x)dx+o(y)dy=0;
* OF(y)dx-+o(y)®(x)dy=0.
Kakue u3 cnenyrommx ypaBHEHUH sBISOTCS AuddepeHInanbHBIMA YPaBHEHUSIMH TIEPBOTO MOPSAKA C
pa3AeAIOMUMUCS ITePEeMEHHBIMU:
O 1+y'+y+xy'=0;

d
—};Zxdx
0y ;
.9 , .
y +—y:(x+1)3
0 x+1 o
I'eomeTpuuecku obiiee pemienne aupGepeHInaILHOTO YpaBHEHHS MPEICTABISIET CO00M COBOKYITHOCTh

KPUBBIX.
KakoB o61muit Buz inHeiiHOTO 1ndhepeHIaTIbHOr0 ypaBHEH!s IEPBOro MopsiaKa:

- y+py-q=0;

L ypy+q=0;

L y'+py=q.

ITpu pemienue muHeHHBIX AU} depeHnnanbHbIX YpaBHEHUH TEPBOr0 MOPsIIKA TPUMEHSIOT:
[ 3amaya Komw;

[l meton bepnyinu;

LI MeTox pa3nesieHus [IEPEMEHHBIX.

HauBpicinii NOpSAOK NPOM3BOJHOM, BXOZAIIEHM B ypaBHEHHUE, Ha3bIBACTCS
g depeHInaIbHOrO ypaBHEeHHUS.

[Tpu pemeHny TMHEHHBIX OJHOPOIHBIX Ar(PepeHInaTbHBIX YPaBHEHNH HCITONB3YETCs TIOJICTAHOBKA!
[ y=u'v+uv';

U y=uv;

dy

dx

y':
O

Kpurepun ouenkmn:

- OLIEHKA «OTJINYHO» BhICTaBIseTCs cTyAeHTYy npu 100-90% npaBuiIbHBIX OTBETOB;

- OIICHKA «XOpOILI0» BhICTaBIAETCS CTYAeHTY pu 89-80% mpaBHIIbHBIX OTBETOB;

- OLIEHKA «YAOBJIETBOPUTEIILHO» BBICTABIIAETCA CTYIEHTY IIpH 79-70% MpaBUIIbHBIX OTBETOB;
- OLICHKA «HEYI0BJIIETBOPUTEIBHO» P 69% U MeHee NMPaBUIbHBIX OTBETOB.
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IIpakTHYeckue 3aHATHA
IIpakTuyeckoe 3ansaTue 1

Tema: Beruuciennue npou3BOIHON CIOXHBIX (QYHKITUI

Hean: HayunTcs BHIYUCIATH MPOU3BOJHYIO CIOXKHBIX (QYHKIIMMA

Oo0opyaoBaHue: TabauIa MPOU3BOIHBIX AJIEMEHTAPHBIX (QYHKIMI, HHCTPYKLIMOHHAS KapTa
IlopsAnoOK BHINOJTHEHHS 3aJaHHUI:

1. BBIYUCIUTH MPOU3BOAHYIO CIOXKHBIX PYHKIUNA.

2. OTBETUTH HA KOHTPOJbHBIE BOIPOCHI.

3. BmiBO.
3amanus

Bapuaunt a 0 B r
5 1+x . _x 1 Vx
1 y=(2+3x] v=In Ty s=sin"t+cos*t =13+ 5. 6

—X

KoHTpoJbHBIE BOIPOCHI:

I.

Kaxkas ¢pyHKIIMS Ha3bpIBACTCS CIIOKHOM?

2. UYto Ha3bIBaeTCs MPOU3BOIHON HYHKIIHU?
3. KakoB reomeTpuyecKkuil cCMbIC]I TPOU3BOJHOMN?
4. Kak reoMeTpuU4YecKU ONMpeAeIuTh 3HAaUeHHE MTPOU3BOIHON B TOUKe?
5. B uem 3akiroyaeTcss MEXaHUYECKUN CMBICI TPOU3BOIHON?
Jluteparypa:
1. Jamasa A.A. Marematuka: YueOuuk.— M.: ®DOPYM: UH®PA-M, 2003
2. Kousarun 10.M., Jlykankun I'.J1., fxones I.H. Maremaruka: YueOnoe mocodue: B 2
kH. KH. 1.— M.: OO0 «M3natensctBo HoBast Bonna»: U3narens ¥YMepenkos, 2004.
3. Komsruna KO.M., Jlykankun I'.J1., Sxosnes I'.H. Marematuka: Yae6HOe ocodue: B 2
kH. KH. 2.— M.: OO0 «M3natensctBo HoBast Bonna»: U3narens YMepenkos, 2004.
IIpakTHyeckoe 3ansaTHE 2
Tema: OnpeneneHne MakCMMyMa MOIIHOCTH B II€MH IOCTOSIHHOTO TOKa C TPHUMEHEHUEM
MIPOU3BOJAHOMN
Heans: Hayuurcs ompenensiTh MaKCUMyM MOIIHOCTHU B I[E€MH MOCTOSHHOTO TOKA, MIPUMEHSIS
MIPOU3BOIHYIO

OO6opynoBaHue: HHCTPYKIIMOHHAS KapTa, TaOJIUIa TPOU3BOTHBIX
Iopsaok BHIMOJTHEHHUS 3aJaHUI:

I.
2.

(98]

HalitTu cuny Toka B 3alaHHBIA MOMEHT BPEMEHH, UCIOJIb3YsI MPOU3BOIHYIO.
OrnpeneneHrie MakCUMyM MOIIHOCTH B II€NU IOCTOSSHHOTO TOKAa C NPUMEHEHHEM
MIPOU3BOIHOM.
OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI.
BriBoj.

3ananusa

Bapnanr 1

3apsn, mpoTeKaromuii Yepe3 IPOBOIHHUK, MeHsercs mo 3axomy =S ((2t—10]_ Haiitu

CHJIy TOKa B MOMEHT BPEMEHHU 1=) Cex.

HcrouHnk TOKa C 3JEKTpOoABMKYLIEH cuinol £=22(0) B u BHYTPEHHHM COIPOTHUBICHUEM

r=50 Om TIOAKIIOYEH K Tpubopy c compotuBieHneM R. Yemy HOKHO OBITH PaBHO
COIPOTHBIIEHHE R MOTpeduTens, YT00bl MOTpedasieMass UM MOIIIHOCTh ObLTa HAHOObIIEH?
BbruncnuTh 3HaueHHEe HauOOoIbIIEeH MOITHOCTH.

KOHTpOJII)HbIe BOIIPOCHI:

1.

Yrto Ha3pIBAaeTCSA HAUOOJBIIMM U HAMMEHBIINM 3HaUYEHHEM CI)}/HKLII/II/I‘7
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2. CkoapKO HauOONBIINX U HAUMEHBIINX 3HAYCHUU MOKET UMETh QYHKIIHS?

3. Kakue cBoiicTBa HENpephIBHBIX (QYHKIUM JIETIM B OCHOBY HAXOXACHUS HX
HauOOJBIIET0 U HAMMEHBIIIETO 3HAUYCHHI ?

4. ChopmynupyiTe TpaBUiO I HAXOXKJACHHS HaWMOONBIIETO WJIM HAWMEHBIIETO
3HaueHHs QYyHKIIMU HA OTpe3Ke, I7Ie OHA HeNpephIBHA.

5. Kak pemaroTcs TpUKIaAHbIE 33aJadyd Ha HaXOXJICHHE HAUOOJBIIETro WIH
HaWMEHBIIIEro 3HaYeHUN BEIUYUH?

Jluteparypa:

1. boromonor H.B. Martematuka: YueOnuk s ccy3oB.— M.: [Ipoda, 2012.

2. boromono H.B. Ilpaktudeckue 3aHATHS MO MaTeMaTHKe: YdeOHOe mocoOue s
ccy3oB.— M.: [Ipoda, 2011.

3. Hamasa A.A. Marematuka: YueOuuk.— M.: ®DOPYM: UH®PA-M, 2003.

4. Komsarun F0.M., Jlykankun I'.JI., SAxosneB I'.H. Maremaruka: YueObnoe nocodue: B 2

kH. KH. 1.— M.: OO0 «M3natensctBo HoBast Bonna»: U3narens YMepenkos, 2004.

IIpakTnyeckoe 3ansaTue 3

Tema: Boluucienue npocTenmnx OnpeaeIeHHbIX HHTErPaJIOB

Heab: Hayuntcs BEIYUCIATE NPOCTENIINE ONIPEAECIEHHBIE HHTET PAIBI
O0opynoBaHue: TabIuIa HHTETPAJIOB, MHCTPYKLIMOHHAS KapTa
IlopsAnoOK BBINOJTHEHH S 3aJaHHUI:

BrrauciuTh onpeneneHHble HHTETPalsbl.

2. OTBeTUTH Ha KOHTPOJIbHBIE BOIIPOCHI.

1.

3. BmiBog.
3aganus
Ne Botuucaume onpedenennvie unmezpanvl
eapuanma a 0 8 2
1 f(2x+1)dx £ _[sinxcoszxdx f(ex—l) e dx f X
1 0 V13+73 0 0 | 3x—2

KoHnTpoJbHBIC BOIPOCHI:

1.

DB W N

o

Uto Ha3pIBaeTCs ONpeeIEeHHbIM HHTErpaaom?

KakoB reomeTpuyecKkuii CMbICII ONPEAEIEHHOTO HHTErpana?

3anumure popmyny Herotona-Jleitouuna.

3anUIINTE OCHOBHBIE CBOMCTBA ONPEAEIEHHOTO HHTErpaa.

B uém 3akmtouaercs Qopmyna 3aMeHbl NEPEMEHHONW HHTEIrPUPOBAHUSA B
OnpeaeEHHOM UHTerpaie?

3anumute GOpMyJy HHTETPUPOBAHUS MO 4YacTAM [JJsi ONpeNesIEHHOIO
MHTETpaa.

Jluteparypa:

1

Jamasa A.A. Marematuka: Yueouuk.— M.: DOPYM: UH®PA-M, 2003.

boromonos H.B. Marematuka: YueOnuk ais ccy3oB.— M.: JIpocda, 2012.
Bboromonos H.B. IlpakTudeckue 3aHsATHS 1O MaTeMaTuke: Yd4eOHOe mocobwe s
ccy3oB.— M.: [Ipoda, 2011.

Komnsrun F0.M., Jlykankun ['.J1., fAkoBneB I'.H. MaTtematuka: Yue6Hoe mocodue: B

2 ka. Ku. 1.-— M.: OOO «U3parensctBo HoBas Bonna»: U3parens YmepeHKOB,
2004.

IIpakTnuyeckoe 3anstue 4
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Tema: Bpruncienne momanaeidi 1 00beMOB NMPU MPOSKTHPOBAHUHM OOBEKTOB TPAHCIIOPTA C
IIPUMEHEHUEM OIIPEIEICHHOTO UHTErpasa
Henan: Hayuutcs BBUMCHATH IUIOMAAM U O0BEMBI Tel BpalleHUS C IOMOIIbIO
OIPENEIIEHHOI0 UHTErpaia
OOGopynoBanue: TabauIa UHTETPAJIOB, UHCTPYKLIMOHHAS KapTa
IopsiioK BHIMOJIHEHHUS 3aJaHMI:

1. Beraucnuts miomanu Guryp.

2. Bpiuucnuth 00beM TejIa BpalleHHUs.
3. OTBeTUTHh Ha KOHTPOJBHBIE BOIPOCHI.
4.

BriBon.
3ananus
A Botuucaume niouwaon,
- 02PAHUYEHHYI0 TUHUAMU Onpeodenums 06vem mena
eapuanma

a 7

NOJY4YEHHOT0 OT BpalleHus BOKpyT ocu Ox,
KPUBOJIMHEHHOW Tpamneuu, OrpaHuuYeHHON
KpHBO#i y=4x-x’ 1 ocbio Ox

y=x’-1,y=0, y=Inx, y=0,
x=0, x=1 x=2, x=8§8

KoHTpoJbHbIe BOIPOCHI:
1. Yto Takoe KpuBOJIMHEWHAs Tpaneuus?
2. Tlo xakoii popMyse BRIUUCISAETCS IMIIOMIAAb KPUBOJIUHEHHON Tpanenuu?
3. Kaxk BberaucauTh miomanb GUTypsl OrpaHnYeHHON rpadukamu QyHKOH y;(X)
U V2(X) ¥ COOTBETCTBYIOIIUMH OTpe3KaMu x=a U x=b?
4. Kak BBIUMCIHTH 00BEM Tela, MOJYYCHHOTO OT BpAIICHUS KPUBOW y=f(X) BOKpPYT
ocu Ox? Ocu Oy?

Jluteparypa:

1. Jdanmasa A.A. Maremaruka: YueOuuk.— M.: ®OPYM: NUHOPA-M, 2003.

2. boromonos H.B. Maremaruka: YuebHuk 1is ccy3oB.— M.: Jlpoda, 2012.

3. Bboromonos H.B. [IpakTuueckue 3aHATHs 10 MaTeMaTHKe: YueOHOE mocooue s
ccy3oB.— M.: lpoda, 2011.

4. Komsrun HOM., Jlykankun [I'.JI., SxoBneB I'.H. Marematuka: VYuebHoe
nocobue: B 2 ku. Ku. 1—- M.: OO0 «/3naresisetBo Hosast BorHay: M3natens YmepeHKos,
2004.

IIpakTHuyeckoe 3anaTHE S

Tema: Pemenne muddepeHInanbHBIX YpaBHEHUH TIEPBOTO MOPSIKA C Pa3IeISTIOIIUMUCS
[IEPEMEHHBIMU
Hens: Hayuutcs pemats auddepeHnmansupie  ypaBHEHHS TEPBOTO  IMOpPSIKA €
pa3IenAoIUMUCS IEPEMEHHBIMU
OO6opynoBaHue: HHCTPYKIIMOHHAS KapTa, TaOJINIla HHTETPAJIOB
Ilopsinok BBIMOJIHEHHS 3aJaHUI:
1. Haiftu obmee pemenue nuddepeHInaNIbHBIX YpaBHEHUU IEPBOTO IMOpsIKa C
pa3gensaroUMMHICS IEPEMEHHBIMH.
2. Pemmwnts 3amauy Komwm mns nuddepeHnnanbHbIX YpaBHEHUH MEPBOTO MOPSIKA C
pa3gensaroUMMHICS IEPEMEHHBIMH.
3. Pemntp 3amauy, cBoasimyrocs K auddepeHIuaIbHOMY YpaBHEHHIO IIEPBOTO
NOPSJIKA C pa3AeISIOIMMUCS IEPEMEHHBIMU.
4. OTBETUTH HA KOHTPOJIbHBIE BOMPOCHI.
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5. BreiBogx.
3aganus
. Pemnts 3agauy Komn
HaiiTu o01nee pemenne Il;llﬂ y Pemuts 3agauy,
updepeHUATBbHBIX BOJS K
Andpep " auddepeHIHATBHBIX CBOJSIIIYIOC
YPaBHEHU U MEePBOTO . anpPepeHunATLHOMY
Ba YPaBHEHH MePBOro
pHAHT Nopsi/iKa ¢ HOPSUIKA ¢ YPABHEHHIO MIEPBOTO
pa3aejsaImUuMUCs P nopsiika c
pa3aesiioIUMUCS
nepeMeHHbIMHU eDeMeHHLIMI pa3aeasiioIUMUCS
a 5 ap 5 nepeMeHHbIMHU
Tero, HaxongTieecs B COCTOSHAN
TIOKOST, HAYMHACT JTBUTATHCS CO
1-x)dy-(y- .
( 1) éx):/ O(y y-y+4=0, CKOPOCTBIO, IPOTIOPLIMOHATEHOM
1 X’ydx+y’dy=0 | 2yy’=I el y=,3 ecimm y=35 npoiinenHoMy ryty. Haiimm
1pH x=2 npu x=(0 | YypaBHEHUE JIBIDKEHUS TeIIa, €CJI OT
Hayasia OTCUeTa BpeMEH! OHO
npoxomuT 1,5M3a2c,abm—3a4c.

KoHTpoJbHbIE BOIPOCHI:
1. Kakoe ypaBHeHHe Ha3biBaeTcs qudepeHunanbHbIM?

Yro Ha3bIBaeTcs peuieHueM AuddepeHInaIbHOro ypaBHeHUs?

Haiite onpenenenune aupdepeHnaIbHOr0 ypaBHEHHS IEPBOTO IMOpsAIKa C

3anuiuTe aaropuTM pemeHus aud@epeHuraIbHbIX YypaBHEHHH MEpBOTO

2.
3. B uém 3akmouaercs pemenue 3agaun Komu?
4. Yrto Takoe nopsAnok auddepeHuaIbHoro ypaBHeHus?
5.
pa3aensroUMMKICs IEPEMEHHBIMH.
6.
NOpsJIKa C pa3IeIsIIOIMMUCS IEPEMEHHBIMU.
Jluteparypa:

1. Jlamasa A.A. Maremartuka: YueOHuk.— M.: ®OPYM: UHOPA-M, 2003.

2. boromonoB H.B. Ilpaktudeckuwe 3aHATHA TO MaTeMmaTwke: Y4yeOHOe mocoOue s
ccy30B.— M.: [Ipoda, 2011.

3. Komsrun FO.M., Jlykankun I'.JL., Sxosnes I'.H. MaTtemaruka: Yue6Hoe mocodue: B 2 kH.
K. 2.— M.: OO0 «M3narensctBo HoBas Bomnay: M3narens Ymepenkos, 2004.

IIpakTnueckoe 3ansaTHe 6

Tema: Paznoxenne Gpynakuuii B psix Pypne
Hean: HayuuTcs BBIMONHATH paznoxeHue GyHKIUN B psag Oypre

OO6opynoBaHMe: HHCTPYKIIMOHHAS KapTa, TaOJINIla HHTETPAJIOB
IMopsinok BeINOJTHEHNSI 3aIaHUIL:

I.

2.
3.
4

Pa3znoxuts Henepuoanueckyto GpyHkuuo B pan Dypse.

Pa3noxuts B pax @ypre nepuoanyeckyto GpyHKIHIO.

OTBeTUTH Ha KOHTPOJIbHBIC BOIIPOCHI.

BriBog.

3amanua
Bapnanr 1

1. Paznoxuth QyHkuuio f(x)=2x+1 B psin Oypwe Ha [-7;7].
2. Paznoxuts B psag Oypre 2/=4 — nepuoauueckyro QyHKIUIO, KOTOpas Ha MPOMEXYTKe /-
2;2] 3anana BEIpaXEeHHEM f{x)=x".
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KonTpoJbHbIE BOIPOCHI:
1. Yro HazwiBaeTrca uHTerpaiom Jupuxmie?

2. Jaiite onpenenenue paga Oypoe.

3. Ilpu kakux yciaoBusix mis pyHkuu f(x) cymectByeT psan Oypoe?

4. Kak pa3noxuTts B psa Oypbe nepruoauueckyo QyHKIHIO?

5. Kak pa3noxuts B psag @ypbe Henepuoguyeckyo GyHKIHIO?
Jlutepartypa:

1. Boromonos H.B. Matemaruka: YueOnuk ais ccy3oB.— M.: Ipocda, 2012.
2. boromonoB H.B. Ilpaktuueckue 3aHATHS MO MaTeMmaTHKe: Yd4eOHOe mocobwe s
ccy3oB.— M.: Jlpoda, 2011.
IIpakTHuyeckoe 3anaTHE 8

Tema: Iloctpoenme rpada 1O YyCIOBHIO CHUTYal[MOHHBIX 3aJady: B  YIPaBICHUU
UHPPACTPYKTYypaMHd Ha TPaHCIOPTE, B CTPYKTYpe B3aMMOACHUCTBHUS pa3IMYHBIX BHJIOB
TpaHCIoOpTa, B GOPMUPOBAHUN TEXHOJIOTMYECKOTO IIMKJIA OKAa3aHUs yCIyT HA TPaHCHOPTe
Hean: HayuuTcs pemars 3a1a4u, HCHOIB3YS TEOPHIO rpadoB

OOGopynoBaHMe: HHCTPYKIIMOHHAs KapTa

IopsiioK BHINMOJIHEHHUS 3a0aHUI:

1. TlocTpouts rpad, onuchIBAIOUINI CXEMY B3aMMOCHCTBHS Pa3IMYHBIX BUJOB TPAHCIOPTA
IIPM CMEIIAHHBIX IIEPEBO3KAaX, IIEPEBO3KE TIPy30B, pA3JIMYHBIX BHJIOB TPAHCIIOPTA,
MIEPEBO30K.

[TocTpouTts rpad, onucsBalOUUMl OpraHu3auoHHyI0 cTpyKTypy OAO «PXI».
CocTaBATh 5 KOHOMHYECKOE AepeBo Mo anropurmy Kpackana.

OTBETUTH Ha KOHTPOJIbHBIE BOIPOCHI.

BriBos.

AW

3apanus

1. Tloctpoutsh rpad, OMUCHIBAIOIINI CXeMYy B3aMMOCHCTBHSI Pa3IMYHBIX BUIOB TPAHCIIOPTA
NP CMEIIAHHBIX TIEPEBO3KaxX, MEPEBO3KE TPY30B, paA3IUYHBIX BHIOB TPAHCIOPTA,
IIEPEBO30K.

2. IlocTpouts rpad, onuceBaOmuU OpraHu3anuoHHyo cTpykTypy OAO «PX».

3. Paccrosaue mexnay ropogamu A, B, C, D, E u F B coTHsIX kunmomerpax AaHO B TaOJHIIE.
TpeOyeTcs MOCTPOUTH CETh JKEJIE3HBIX JOPOr TakKUM 00pa3oM, YTOOBI MPOTSKEHHOCTh
KEJIe3HOJOPOKHOTO TOJOTHA OblJIa MUHHUMAILHOW M, MAaCCaXHUP MOT U3 Ka)XJ0Tro ropoja

MpoexaTh B JI000I IPyTroi TOpoI.

A|B|C|D|E|F

A0 |61 |5]|7]14

0

B| 6|0 |8 [11]5]6

Cl|I10]8|]0][2]6]|2

D|5[11]2]0]1]3

E|7|5]6[1]0]1

Fll4]6 23 ]1]0

KOHTpOJIbHBIe BOIIPOCHI:

1. JlaiiTe ompeaesieHUue OPUEHTUPOBAHHOTO rpada.
2. Kakwue BepmuHbl rpada Ha3bIBAIOTCA CMEXHBIMU?
3. Uro Ha3pIBaeTCAd pa3MepHOCTHIO rpada?

4. Kakas BepmnHa rpada Ha3bIBaeTCs EHTPAIbHON?
5. Uro Takoe MUKIOMAaTHYECKOe Yuciio rpada?
Jlutepartypa:
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1. T'yanmoposa E.I1. TexHnueckue cpecTBa KeJIe3HBIX JOPOT: YUEOHHK IS TEXHUKYMOB
Y KOJIJIEIKEN K.-1. TpaHcnopta.— M.: MapupyT, 2003.— 496 c.

2. S6nouckuit C.B. BBenenue B ITuCKpeTHY0 MaTeMaTtuky.— M.: Boiciias mxona, 2001.—
384 c.

IIpakTHuyeckoe 3ansaTue 9

Tema: PemeHne npocTeWmMX 3a7ady Ha ONPEACIICHUE BEPOATHOCTH C HCIOJIb30BAHUEM
TEOPEMBI CII0KEHUS BEPOATHOCTEN

Hean: Hayuurcs pemars 3a1aun Ha ONpeeeHue BEPOITHOCTH C UCIIOIb30BAaHUEM TEOPEMBI
CJIOKEHUSI BEPOSTHOCTEH, HAXOXKIEHUE CYMMBI IBYX HECOBMECTHBIX COOBITHIA
OOGopynoBaHMe: HHCTPYKIIMOHHAS KapTa, KaJbKYJISTOPbI

IlopsAnoK BBINOJHEHHUS 3aJaHUM:
1. Pemnts 3agauy, UCHOJIB3YSI TEOPEMY CIOKEHHUSI BEPOSITHOCTEM.
2. Pewmuts 3aJjauy Ha HaX0XJEHHE CYMMBI ABYX HECOBMECTHBIX COOBITHII.
3. OTBETUTH HA KOHTPOJBHBIE BOIIPOCHI.
4. BeiBon.

3ananun
Bapuanr 1

1. Crpenok cTpensieT o MUIIEHHU, pa3/ieIeHHON Ha 3 oOmactu. BeposTHOCTh momagaHus B
nepByo obnacth paBHa 0,45, Bo BTopyto — 0,35. Haiit BEposSITHOCTH TOTO, YTO CTPEIOK
MIPU OJTHOM BBICTpEJIE TIOTAIET JTUO0 B MEPBYIO, TUOO BO BTOPYIO 001aCTh.

2. Jlns curHammzanmuu 00 aBapuM YCTAHOBJIGHBI JBA HE3aBUCUMO Pa0OTAIOIIUX
curHasimszaTopa. BeposTHOCTh TOTO, YTO MpU aBapuH CUTHAIM3ATOp cpadboTtaet, paBHa 0,95
Juist mepBoro curnanuzaropa u 0,9 mis — Broporo. HaliTu BeposSITHOCTH TOr0, YTO MpPH
aBapuu cpaboTaeT TOJbKO OJIMH CUTHAIU3ATOP.

KoHnTpoJbHbIE BONIPOCHI:
1. UYrto Ha3bIBaeTCs BEPOSITHOCTHIO COOBITUS?
2. Kaxkue coObITus Ha3bIBatoTCs HecoBMecTHbIMU? [IpuBeanTe npumepsl.
3. CdhopmynupyiiTe Teopemy CIOXKEHHUs: a) I HECOBMECTHBIX COOBITHM; 0) aiis
JBYX MPOU3BOJIbHBIX COOBITUH.
YTo Ha3bIBAETCS YCIOBHOW BEPOATHOCTHIO?

5. JlokaxXuTe, 4TO €Cliu COObITHS A U B He3aBUCHUMBI, TO COOBITHS A y B raxxe
HE3aBUCHMBI.

Jluteparypa:
1. boromonos H.B. IlpakTuueckue 3aHATHS MO MaTeMaThke: YueOHoe mocoOue s
ccy3oB.— M.: Jlpoda, 2011.
2. Janmasa A.A. Marematuka: YueOHuk.— M.: ®OPYM: UH®PA-M, 2003.
3. Komsrun KO.M., Jlykankun I'.JI., SIkoBnes I'.H. Marematuka: Yue6Hoe nocobue: B 2
kH. Ka. 1.— M.: OO0 «M3natensctBo HoBast Bonna»: U3narens YMepenkos, 2004.

IIpakTnueckoe 3anstue 10

Tema: Pemenue 3amady Ha HAXO0XKJICHUE BEPOSATHOCTH COOBITHS TIPH HW3YYCHHH U
IJJAHUPOBAHUM PBIHKA YCIYT HA TPAHCIOPTE
Hean: Hayuutcs pemars 3a1a4yn Ha HAXO0XKIEHNUE BEPOSITHOCTH COOBITUS
O0opynoBanme: HHCTPYKIIMOHHAS KapTa, KaJbKYJISATOPbI
IMopsiioK BHIMOJIHEHUS 3a0aHMI:
1. PemuTsh 3a1a4y Ha BBIYUCIIEHUE MOJTHOU BEPOSTHOCTH.
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1.

2. Ilpumenss popmyny baiieca pemuts 3a1auy.
3. Pemmts 3amady, ucnons3ys hopmyny bepuymnum.
4. OTBETUTH Ha KOHTPOJIbHBIE BOMPOCHI.
5. BeiBog.
3ananus
Bapuanr 1

B kacce mponatorcst OuneTsl B TpeX HampaBlieHUsX. [IpOleHTHBIN cOCTaB HaNpaBJICHHUM
cnenyronmii: 20% — OwuieroB B mepBoM HampasieHud, 30% — OWIETOB Ha BTOpOE
HarnpaBienue, 50% — OWIeTOB TpeThero HampasieHus; naiee, 10% OuneToB mepBoro
HaIpaBJIEHUs Ha KylleHHbIE MECTa, Ha BTOPOM HampaBieHUH — 5% u Ha TpetbeM — 20%
OuneToB Ha KymneiHble MecTa. HailTu BeposiTHOCTh TOTO, UTO CIIy4aiiHO KYIUICHHBIN OuUiieT
OKa)KeTCsl Ha KyNEMHOE MECTO.

OnauH u3 Tpex OOXOIYMKOB-CTaKEPOB BBI3BIBACTCS HAa IMPOBEPKY JABYX COCTaBOB.
BeposiTHOCT 0OHapy>KeHUSI CYLIECTBYIOLIEH HEHUCIPABHOCTU MPH OCMOTPE OJHOTO
coctaBa Juisi mepBoro craxepa pasHa 0,3, mus Broporo — 0,5; mis tperbero — 0,8.
HeucnpaBHocts He oOHapyxeHa. HailTu BepoATHOCTh TOTrO, 4TO OCMOTP MPOU3BENEH
MEPBBIM CTAXKEPOM.

Onpenenuth BEPOATHOCTh TOTO, YTO B KOJUIEKTHBE, MMEIOLIEM 5 4YeloBeK, OyJaeT He
Ooibllle Tpex MyXUuWH. BeposTHOCTM MyXYMHBI M JKEHIIMHBI MPEIIOoJararoTcs
OJINHAKOBBIMH.

KonTpoJbHbIE BOIPOCHI:

1. 3anumure GopMyy BEIYUCICHHS MOJTHONW BEPOSITHOCTH.

2. B kakoM ciydyae cOOBITHS Ha3bIBAIOT THIIOTE3aMU?

3. 3ammmmre Gopmy baiieca.

4. Kakue  BEpOATHOCTH  HAa3bIBAIOTCS  allOCTEPUOPHBIMM  BEPOSATHOCTSMH, A
KaKHe aripuOpPHBIMU BEPOSTHOCTSIMH?

3anumute Gpopmyny bepryiu.

6. Kakue ycnoBust HeOOXOUMBI IS peajau3alnu cxemsl bepHynu?

N

Jluteparypa:

1. boromono H.B. IlpakTuueckue 3aHATHS MO MaTeMaTuke: YdeOHoe mocoOue s
ccy3oB.— M.: [Ipoda, 2011.

2. Janmasa A.A. Marematuka: YueOuuk.— M.: ®OPYM: UH®PA-M, 2003.

3. Konsrun 10.M., Jlykankun I'.J1., fkoBneB I'.H. Maremaruka: YueOHoe mocodbue: B 2
kH. Ku. 2.— M.: OO0 «M3natensctBo HoBast Bonna»: U3narens YMepenkos, 2004.

IIpakTnuyeckoe 3ansaTue 11

Tema: 1o 3a1aHHOMY YCIOBHIO ITIOCTPOEHUE PALOB PACIPENCIICHNs CIIy4aliHOW BEIIMYUHBI
Heab: Hayunrtcs cTpouts psiabl pacrpeeneHns cilyq4aiHON BETMYNHbI
OO0opynoBaHme: MHCTPYKIIMOHHAs KapTa, KAJIbKYJISATOPbI
IMopsiioK BHIMOJIHEHUS 3aaHMI:
1. IlocTpouTh psia pacnpeacaeHUss JUCKPETHON Cy4alHON BEJTMYUHbI

2. CocraBuTh OMHOMHUHANBHBIA 3aKOH paclpelnesieHus AUCKPETHOW ciaydalHOU

BEJIMYUHBI.
3. OTBeTUTHh Ha KOHTPOJBHBIE BOIPOCHI.
4. BrBog.
3ananns
Bapwuanr 1
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1. B cOGopHoO#f KOMaHAe TEXHUKyMa IO cTpenabde 16 uenoBek, U3 HUX 6 MepBOPA3PSAHUKOB.
Haynauy BpIOuparoT aByx wieHOB cOopHOW. CocTaBbTe 3aKOH pacIpeieseHHs 4ducia
NIEPBOPA3PSAAHUKOB CPEIU BEIOPAHHBIX.

2. CocTaBUTh 3aKOH PACHpPEIEICHUs CIyYalHOM BEIMYHMHBI X — OTMETKM Ha dK3aMEHE IS
Ipynnsl, B KOTOPOW 3 OTJIMYHMKA, 12 CTYyZAE€HTOB UMEIOT XOPOLIME U OTIMYHBIE OLEHKH,
a 15 cTyeHTOB UMEIOT YIOBJIETBOPUTEIIHHBIE OLICHKH.

KoHnTpoJbHbIE BONIPOCHI:
1. 3anumure cXxeMy COCTABJIEHHUs 3aKOHA PaCHpEACICHUS CIy4alHON BEJTUYUHBI.
2. Kakoe paBeHCTBO HCHOJNB3yeTCA JUISI NPOBEPKH IPABUIBHOCTH COCTABJICHUS
3aKOHa pacnpeacaeHNs] JUCKPETHON Clly4yaiHON BEJTMYUHBI?

3. Uro Takoe ¢yHkius pacupeneneuusn? s duero ona Heobxoauma?

4. Kakoii 3aK0H pacnpe/ieiaeHus Ha3bIBaeTCsd OMHOMHHAIbHBIM ?

5. Yto Ha3bIBae€TCs MHOTOYTOJBHUKOM pPACIpPEACICHUS CIy4YailHOW BEJTUUYHNHBI?
Jlutepartypa:

1. boromono H.B. IlpakTuueckue 3aHATHS MO MaTeMaTuke: YdeOHOe mocoOue s
ccy3oB.— M.: [Ipoda, 2011.

2. Bentnens E.C. Teopus BepositHocTell. — M.: Hayka, 1969.

I'menenko b.B., Xununn A.fl. DneMeHTapHOE BBEJIECHHUE B TECOPUIO BEPOSTHOCTEH. —

M.: Hayka, 1970.

4. Hanasa A.A. Marematuka: Yueoauk.— M.: ®OPYM: UH®PA-M, 2003.

5. Komsarun F0.M., Jlykankun I'.JI., SIkoBnes I'.H. Marematuka: Yue6Hoe nocobue: B 2
kH. KH. 2.— M.: OOO «M3narensctBo HoBast Bonnay»: M3natens YMepenkos, 2004.

[98)

IIpakTuyeckoe 3ansaTue 12

Tema: HaxoxxIeHne MaTeMaTH4ecKOro OXHUIAHMS, IUCIIEPCUU U CPEIHEro KBaJApPaTHYHOIO
OTKJIOHEHHMsI TUCKPETHOU CIIy4allHON BEIUYMHBI, 3aTaHHON 3aKOHOM pacCIIpeaeiICHUs
Heap: Hayuntcs HaxoauTh MaTeMaTHYECKOE OKHMJAHWE, JUCIHEPCHUI0 U  CpeaHee
KBaJpaTUYHOEC OTKIOHEHHUE JMCKPETHOM CIy4allHOM BEJIIMYMHBI, 3aJaHHOM 3aKOHOM
pacrpeneneHus
OO0opynoBanue: MHCTPYKIIMOHHAs KapTa, KAJIbKYJISATOPbI
IlopsAnoOK BBINOJTHEHH S 3aJaHHUI:
1. Ilo 3agaHHOMY 3aKOHy pacHpelelieHuss HaWTH MaTeMaTU4eCKOe OXKUAAHME,
JIUCIIEPCUIO, CPETHEE KBAIPATUYHOE OTKIIOHEHHE.
2. Haiitu nucnepcuio U cpelHee KBaJpaTUYHOE OTKJIOHEHHME CIy4YallHOW BEJIMYUHBI,
MPEBAPUTEIIBHO COCTABUB 3aKOH PACIIPEACIICHUS ATON CIy4ailHON BETUYUHBI.

3. OTBeTUTHh Ha KOHTPOJbHBIE BOMPOCHI.
4. BwmiBog.
3aganus
Bapuanr 1
1. CnydaiiHas BenMurHA X UMEET 3aKOH PACIPEICIICHUS:
3HaUYCHUS X; -2 -1 1 2 3
BepositHOCTH D 0,3 0,1 0,2 0,1 0,3

Haiigute MmaTeMaTHIeCKOE OXHNIJAaHUC, TUCTICPCUIO U CPCAHEC KBAAPATUIHOC OTKJIIOHCHHUC.

2. Hwmerotcs 4 nmaMmouku, Kaxkaas u3 HUX ¢ BeposTHOCThIO 0,1 mmeer medext. Jlammouka
BBUHYMBAETCS B MAaTPOH M BKJIIOYaeTCs TOK. [Ipu BKItoUueHUM TOKa JAedeKTHas JamMIouka
Cpa3y ke MeperopaeTt, Mociie Yero 3aMeHseTcs APyroil. B mpoTUBHOM ciyyae MCIIBITAHUS
npekpamatorca.  Haliqute MaremaTudeckoe OXHIAHHE, JUCHEPCUI0 U CpeaHee
KBaJIpaTHYHOE OTKJIOHEHUE YHCIIa UCTIPOOOBAHHBIX JIAMIIOUYEK.
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KonTpoJbHbIE BONIPOCHI:
I. Yro HaspiBaeTcs MaTeMaTHYECKUM OXHAAHUEM JUCKPETHOM ciay4alHOU
BEJIMYUHBI?

2. B dem 3akmroyaercs Ha3zHAYCHHE MATEMATUUYCCKOIO OXKHMIAHUS ?
3. 3anumuTe CBOMCTBA MAaTEMAaTHYECKOTO OXKHIaHUS.
4. JaiiTe onpeaeneHne TUCIEPCUHN JUCKPETHOM ClIyuallHON BEJIUYMHBI.
5. 3anumure CBOMCTBA AUCIEPCHU.
6. UYrto Ha3bIBAE€TCS CPEAHUM KBAJPAaTUYHBIM OTKIOHEHHUEM NUCKPETHOW CIydallHOU
BEJIUYNHEI?
Jlutepartypa:

1. boromono H.B. IlpakTuueckue 3aHATHS MO MaTeMaTuke: YdeOHoe mocoOue s
ccy3oB.— M.: [Ipoda, 2011.

2. Janmasa A.A. Marematuka: YueOuuk.— M.: ®DOPYM: UH®PA-M, 2003.

3. Konsarun 10.M., Jlykankun I'.J1., fkoBneB I'.H. Maremaruka: YueOHoe mocodbue: B 2
kH. K. 2.— M.: OO0 «M3natensctBo HoBast Bonna»: U3narens YMepenkos, 2004.

IIpakTnuyeckoe 3ansaTue 13

Tema: Pemienue 3a1a4 Ha HAX0KJIEHUE MATEMAaTUYECKOTO 0XKMJIAHUS U IUCIIEPCUU TP OLICHKE
3¢ (HEeKTUBHOCTH 3aKa30B M OOCTY>KMBaHUS MOTpeOUTENed ycayr M HpH  OLEHKE CHCTEM
Ha/IeKHOCTH, 6E30MaCHOCTH U KauecTBa yCIIyT Ha KeJIE3HOJOPOKHOM TPAHCIIOPTE
Heap: Hayuntcs HaxoguTh MAaTeMaTHYECKOE OKHMJAHWE, JUCIEPCHUI0 U CpeaHee
KBaJpaTUYHOE OTKJIOHEHUE NUCKPETHON CIIy4allHOM BEIMYHUHbI
OOGopynoBaHMe: HHCTPYKIIMOHHAS KapTa, KaJbKYJISTOPbI
IopsiioK BHIMOJIHEHHUS 3a0aHUI:

1. Halitm MareMaTnyeckoe 0XXHIAHME W JUCIIEPCUI0 HENPEPBIBHOW CIy4alHOW BEJIMYMHBI,

3aJJaHHOM (pyHKIMEH pacrpeneneHus.

2. Tloctpouts rpaduk GyHKINUU pacrpeaeeHus.

3. OTBETUTH HAa KOHTPOJBHBIE BOIPOCHI.

4. BrniBog.

3ananus
Bapuanr 1
1. @yHkuusa pacupeneneHus CiIy4aiHON BEITUYUHbI X UMEET BUL:

P -] L

Haiigure MaTemaTiueckoe oKuaaHue, AUCIIEPCUIO U CPeIHEE KBaIpaTHUHOE OTKIOHEHUE.
2. TloctpouTh cxemMaTnuecku rpaduk QyHKIUHU pacrpeaeiaeHus 3aaanus 1.

KoHTpoJbHBIE BONIPOCHI:
1. Kakas cimyvaiiHas BEIMYMHA HAa3bIBAETCSI HENPEPBIBHOW CIy4YaliHOW BEJIUYNHOMN?
2. UYrto Ha3bIiBaeTca QyHKIHEH pacrpeaeaeHus?
3. Kakue YHMCIOBBIE XapaKTEpPUCTHKH HENPEPBIBHOW CIy4allHOW BEJIMYUHBI Bbl
3Haere?

Jluteparypa:
1. boromonor H.B. Ilpaktuueckue 3aHATHS MO MaTreMaTtwke: YueOHOe mocoOue s

ccy3oB.— M.: Jlpoda, 2011.
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2. Bentnens E.C. Teopus BepositHocTell. — M.: Hayka, 1969.

I'menenko b.B., Xununn A.fl. DneMeHTapHOE BBEJECHHUE B TECOPUIO BEPOSTHOCTEH. —
M.: Hayka, 1970.

4. Jlamasa A.A. Marematuka: YueOHuk.— M.: ®OPYM: UH®PA-M, 2003.
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IIpakTHyeckoe 3ansaTue 14

Tema: Brpruucnenve uHTEerpasioB nmo QGopmysiam MNpSIMOYTOJbHUKOB, Tpameuuid u Qgopmysie
Cumncona. O1eHKa NOTrpeIHOCTH

Heab: HayunTcsa BBIYMCIATH ONPENEIICHHBIE WHTErpajibl, UCMOJIb3Yys YHUCICHHBIE METOJIbI
(dbopMynBl IPSIMOYTONBHUKOB, Tpamneruii, Gpopmyiay CHMIICOHA) W OLIEHUBATh MOTPEITHOCTU
MOJTYYEHHBIX BBIYMCIICHUM

O0opyaoBanme: HHCTPYKIIMOHHAS KapTa, KaJlbKYJISATOPbI

IopsiioK BHIMOJIHEHUS 3aaHMI:

b
[ flxlax
1. Bpluucnurh oOIpenencHHbId MHTErpaix d METOJIOM  IIPSIMOYTOJIbHUKOB,
paszenuB OTPE3OK [a,b] Ha n dacTei.
2. BplUHCIUTH METOIOM Tpaneluil MHTerpai 3aaanus 1.
3. Breluucnutk onpeneneHHblil uHTerpan 3aganus lno ¢gopmyne CUMIICOHA ¢ TOYHOCTHIO

0,001.
4. OTBETUTH HA KOHTPOJIbHBIE BOMPOCHI.
5. BeiBogx.
3aganus
Bapuanr 1
2
f e” dx
0 , [0;2], n=10.

KoHTpoJbHBIE BONIPOCHI:
1. B kakux ciiydasx yaiie BCero NpuMeHSI0TCS METO/Ibl YUCIEHHOTO UHTEIPUPOBAHUA?
2. Kakue «He 6epyuecs» uHTerpaisl Bol 3Haere?
3. C Kako# CTeNneHbI0 TOYHOCTH NMPOBOJUTH MPOMEKYTOUHBIE BEIUMCICHUSI IPH YUCICHHOM
MHTETPUPOBAHUY C 3a/IaHHOI TOYHOCTBIO?
4. Kaxko#t MmeTo mpsIMOYTOJIbBHUKOB, Tpanenuil i CumicoHa TouHee?

Jlutepartypa:
1. Jamasa A.A. Marematuka: YueOuuk.— M.: ®DOPYM: UH®PA-M, 2003.
2. YwucneHHble METOMIBI. YUEOHUK JIJIsi TEXHUKYMOB. — M.: Bricmas mkoia, 1976. — 368 c.

IIpakTHuyeckoe 3ansaTue 15

Tema: Pemenue 3agau Ha HaxoKJIeHUE MO TaOMMYHO 3alaHHOM GYHKIMH (ipu n = 2),
¢GbyHKIMH, 3aJaHHON aHanuTHYecKu. VccrnenoBanue CBOMCTB 3TON (PyHKIIUM JJIs ONpeaeeHHs
3¢ (HEeKTUBHOCTH IJIAHUPOBAHUS TEXHMYECKOTO LMKJA JKCIUTyaTallud 3JeKTPOCHAOXKEHUs Ha
KEJIE3HOAOPOKHOM TPAHCIIOpTE
Hean: Hayuurcs HaXoOuTh aHAIWTUYECKOE BBIpAaXKEHUE (PYHKIUH, 33JaHHOW B TaOIMYHOI
¢dbopMme, MPOBOIUTH HCCIEAOBAHNN HYHKIHH
OOGopynoBaHMe: HHCTPYKIIMOHHAS KapTa, KaJbKYJISTOPbI
IopsiioK BHIMOJIHEHHUS 3aJaHMI:

1. Meronom uucneHHoro auddepeHIMpPOBaHUS HAWTH aHAJTUTHYECKOE BBIpAKCHHUE
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(byHKIMH, 3a1aHHON TaOJINYHO.
2. Haiitu mpou3BOAHYIO BTOPOTO TOPSAAKA B 3aJlaHHOW TOYKe I (PYHKIMH, 3aTaHHOMN

TaOJIUYHO.
3. OTBeTUTHh HAa KOHTPOJBbHBIE BOIPOCHI.
4. BrIBOJ.
3ananus
Memooom uucnennozo
Bapuan ougpepenyuposanun naiimu Haiimu npou3oouyro ¢mopozo nopaoka 6 3a0aHHOU
T ananumuyecKoe gvlpaicenue QyHKyuu, mouke 014 hyHKuuU, 3a0aHHOT MAOIUYHO
3A0aHHOI MAOAUUHO
Oynxrms Y~ flx] 3a7aHa TA6IHMYHO:
xi | 0,525 ] 0,526 | 0,527 | 0,528 xl215lsl!] 14
1 0,501 | 0,502 | 0,502 | 0,503 1
) 08 | 94 | 8I yi | 1 ]2]5]6] 8
Metonom umcineHHoro audQepeHIupoBaHnus HalTH
BTOPYIO MTPOU3BOJIHYIO B TOUKE X=2.

KoHTpoJibHBIE BONPOCHI:
3anumurte ¢GopMyJsibl NpUOIMXKEHHOro IuddepeHurpoBaHUs, OCHOBAaHHbIE Ha

1.

HHTEpNoJsIuoHHON popmyne Jlarpanxka.

2. OnwuumwuTe, Kak ocyuiecTpiseTcs rpadpuueckoe nuddepeHunpoBaHue.

Jluteparypa:
1. Yucnenusie MeTOABI. YUEOHUK ISl TEXHUKYMOB. — M.: Bricmias mkomna, 1976. — 368 c.

Tema:

IIpakTnueckoe 3anstue 16

OmpeneneHne KOJIMYECTBA 3JIEKTPOIHEPIMH, 3aTPAayeHHONM Ha TATY IIOE3/10B B
3aBUCUMOCTH OT IUIaHAa M NpOQUIsS MyTH C HCHOJIb30BaHHMEM MeToja Oiinepa, pelieHue
OOBIKHOBEHHBIX AU (P epeHnanbHbIX YpaBHEHUI
Heas: Hayuntbecs pemats nuddepeHuranbHble ypaBHEHUs, NPUMEHsAs MeTo] Jiiepa U
YCOBEPILEHCTBOBAHHBIN MeTO1 Dilnepa
OO0opynoBaHue: KaJbKyJIATOP, MHCTPYKIIMOHHAs KapTa

Ilopsinok BeINOJTHEHHS 3aJaHUIL:

1. Meromom Diinepa pemuth auddepeHmaibHOe ypaBHEHNE MPHU 3aJaHHBIX HAYaJbHBIX

YCIOBHSAX Ha yKa3aHHOM HHTEpBaJe.

2. IlpuMeHsis ycoBepILIEHCTBOBaHHBIN METOJ Diiyiepa Ha 3a/laHHOM OTpe3Ke HaWTH TaOIuIly
peweHus AU QepeHInanbHOr0 ypaBHEHUs IPH JaHHBIX HAYAJIbHBIX YCIOBHSIX.

3. OTBETUTb Ha KOHTPOJbHBIE BOMPOCHI.
4. BriBog.
3ananus
o Tpumensia ycosepuiencmeosanublii Memoo
Memoodom Diinepa pewums oupghepenyuanvroe P yeosep .
Dilnepa Ha 3a0anHOM ompesKe Hatmu maobauyy
BapnaHT ypasHerue npu 3A0AHHbIX HAYATbHBIX ycnoeusx Ha

YKAa3anHoM unmepeaje

pewenus oughpepenyuanvro2o ypagrenus npu
OQHHBIX HAYATLHBIX YCIOGUSIX

[Monaras h=0,1, MeromoMm DJiiepa pelIUTh
nuddepeHiuanpHoe ypaBHenue y'=y+3x npu
HayalbHOM YycioBuu y((0)=1 Ha uUHTepBaie
[0;0,5] .BelauicnieHuss BECTH C  YETBHIPbMSA
3HAKaMHU IOCJE 3aIsTOM.

[omarass  h=0,1, ycOBepIICHCTBOBAHHBIM
MeTo oM Diiiepa pemuTh AudPpepeHnnanbHoe
ypaBHeHHUE y'=y+3x NpH HA4YaJIbHOM YCJIOBUH
y(0)=1 wna wunrepBaine [0;0,5].Beraucnenus
BCCTH C UCTHIPpbMA 3HAKAMMU MOCJIC 3amnsTOMH.
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KoHnTposbHbIE BONIPOCHI:
1. B uem 3akmouaeTcs yCOBEpIIEHCTBOBAHHBIN MeTo Ditnepa-Komn?

2. Kakue Metoasl pemenus audepeHnnanbHpX ypaBHEHUH, KpoMe MeTona Dilepa u
MoauduKanuii MeToaa Ditnepa, CymecTBYIOT?

Jluteparypa:
1. Yucnennsie MeToapl. YUeOHUK I TEXHUKYMOB. — M.: Beicimas mxona, 1976. — 368 c.

Kpurepum ouenku:
- OIICHKA «32YTEHOY» BBICTABIISICTCS CTYICHTY, €CclU BIOIHEHO 80% 1 OoJiee paboThI;
- OIICHKA «HE 3aYTEHO» BBICTABJISETCS CTYACHTY, €CJIH BbIOTHEHO MeHee 80% paloThl.
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4. KOHTPOJIbHO-U3MEPUTEJILHBIE MATEPUAJIBI JJISI ATOTOBOM
ATTECTAIIM MO YYEBHOW JUCIUTIINHE

[IpeameToM OIEHKM SIBIAIOTCS YMEHHsS W 3HaHHS. KOHTpPOJIb M OILIEHKA OCYIIECTBIISIIOTCS C
UCIIONIb30BaHUEM CIIEAYIOMUX (OpM M METONOB: MPAKTUYECKUE 3aHSATHUS, YCTHBIH OTBET y IOCKH,
TECTUPOBAHUE, CAMOCTOATENbHAsI paboTa, KOHTPOJIbHBIE PAOOTHI.

OneHka OCBOEHHS JUCIUIUIMHBI MpEeAyCMaTpUBAaeT HCIOJb30BAHWE HAKONMUTENbHON /
PEUTHHTOBOW CHCTEMBI OLIEHUBAHMA U MPOBeJeHNUE U PEpEeHIIMPOBAHHOTO 3a4eTa; B 3aBUCUMOCTH OT
peNTHHrOBOrO Gania CTyAEHT MOXKET OBbITh OCBOOOXKAECH OT HAIlMCAHUS 3a4ETHON paboThI.

I. ITACIIOPT

Ha3nauyenne:

[IpenHazHaueH A7 KOHTPOJS W OILIGHKH pEe3yJlbTaTOB OCBOCHUS Y4YEOHOW JMCIUILIMHBI
«Marematuka» no crnenuaibHocTd 23.02.01 Opranuzanus nepeBo30K W YIpaBiIeHHUE HAa TPAHCTIOPTE
(mo BumaM) (6azo6blil yposews) CISAYIONIMMH YMEHHSAMH, 3HAHUSIMH, KOTOpbIE (OPMHPYIOT
po(hecCHOHATTEHYI0 KOMIIETCHIINIO, U OOIIIMMH KOMITETCHITUSMHU:

Ymenus
V1. IlpumeHATs MaTeMaTHYeCKHue MeToJbl AU(QepeHInanbHOr0 U MHTErpalbHOTO MCUHCICHUS IS
petieHust MpoeCCHOHATBHBIX 3a]1a4.
V2. IlpuMeHSATb OCHOBHBIC MOJIOXKEHHUS TEOPUU BEPOATHOCTEM M MaTeMaTHYECKOM CTAaTUCTUKH B
po(hecCUOHATIBHON e TENIbHOCTH.

3Hanun
31. OCHOBHBIE TOHATHS M METOALl MAaTeMaTHYECKO-JTOIMYECKOI0 CHHTE3a M aHaju3a JOTHYECKHUX
YCTPOKCTB.
32. Pemiath NpUKIIaIHBIC SJICKTPOTEXHUICCKUE 3329l METOJOM KOMITJICKCHBIX YHCE.

1. SAJAHUA JJTA JUPPEPEHITAJIBHOI'O 3AYETA

Bpemsi BoinosiHeHus1 3a1aHust — 45 MUH.

INEPEYEHb
BONPOCOB K Au¢depeHunpoOBAHHOMY 3a4eTy
no JucuumiIuie «MaremaTuka»

Pazoen 1 Mamemamuueckuit ananus
Tema 1.1. /lucpgpepenyuanvnoe u unmezpanvnoe ucuucienue

1. Ilpenen nepemeHHO# BennurnHbl. OCHOBHBIE CBOMCTBA MPEACIIOB.

2. Tlpenen ¢pyukuuu B Touke. [Ipupaimienne apryMeHTa u npupameHue QyHKIIIH.
[Tonstue o HenpepsiBHOCTH yHKIUU. [Ipenen GyHKIMN Ha OECKOHEYHOCTH. 3aMeyaTeIbHbIE
IIpEIEIbl.

[TonsTre nmpousBogHON. ['eomeTprudeckuit U PU3NIECKHUI CMBICI TPOU3BOTHOM.
[TpaBuna u popmysl 1udhepeHIupOBaHHS HIEMEHTAPHBIX ()YHKITHA.

O6mas cxema uccienoBaHus QyHKIMI METOIaMU YUCTIEHHOTO Ju(depeHIIUPOBAHHUSL.
DYHKIIMU HECKOJIBKHUX MEepeMEHHbIX. YacTHBIE TPOU3BOIHBIE.

Heomnpenenenuslii UHTETpal, €ro reoOMeTpUYEeCKUil CMBICI U CBOMCTBA.

[98)
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9. OcHoBHBbIE (hOpMyJIBI HHTETpUpPOBaHUs. HTErpupoBaHe MOJICTAHOBKOM U MO YacCTsIM.
10. Onpenenennslii nHTErpain. OCHOBHBIE CBOMCTBA M BBIYHCIEHUE ONPEIETICHHOTO MHTErpasa.
11. 'eomeTpuueckue NpuiI0KEHHs ONPEIEICHHOTO UHTErpala.

Tema 1.2. Ooviknosennsle oughghepenyuanvmvie ypasnenus

12. Tlonsitue o muddepennuansHoM ypaBHeHun. l[lopsaox auddepeHnnanrbHOr0 ypaBHEHUS.
OO111e 1 YacTHBIC peIlIeHHS.

13. luddepennmanbaple  ypaBHEHHsI MEPBOrO MOpsIKa C pa3fAeNeHHbIMU U Pa3AesIOUIMMUCS
IIEPEMEHHBIMH.

14. Jluneitnblie quddepeHnraibable ypaBHEeHUS epBoro nopsaka. Meroa bepuyiim.

15. Jlunelinple onHOpOAHBIE NU((depeHInalbHbIe YPaBHEHHUs BTOPOTO MOPSAKA C MOCTOSHHBIMU
Kod(hUIIMEeHTaMH.

Tema 1.3. Paowv
16. YucnoBeie psanbl. CXOOAUMOCTh M PACXOAUMOCTb UHUCIOBBIX psaoB. [lpu3Hak cxoaumocTu
Jamambepa.
17. 3nakonepeMeHHbIe psabl. AOCONIOTHAS W YCIOBHAs CXOAUMOCTH psfoB. VHTerpanbHbII
npusHak Komm. [Tpusnak JleliGHuma.
18. Crenennslie psaasl. Pansr Oypre.

Pa3zoen 2 Ocnogvl OucKkpemuoi mamemamuxku
Tema 2.1. Ocnoebl meopuu MHOXCECHE
19. MHoecTBa U onepanuy Hag HUMH. OTOOpakeHne MHOXKECTB.
20. OTHoO1IEHU, UX BUIBI U CBOMCTBA. J(narpamma Benna. UnciioBble MHOXKECTBa.

Tema 2.2. Ocnoevl meopuu zpaghos
21. OcHoBHBbIE MOHATHUS TeOpUU rpadoB: rpad, BepinHa, pedpo, CTEIeHb BEPUIHHBI.
22. Bunsl rpadoB: moigHbIe U HeTOMHBIe. OpUEHTUPOBAHHBIN Tpad.
23. Hukn B rpade. CBsazaHHBIE TpadBbI.
24. llepeBns. 3o0pakenue rpada Ha TIIOCKOCTH.

Pazoen 3 Ocnoevt meopuu eepoammuocmeii u MamemMamuyecKoil CmamucmuKu
Tema 3.1. Bepoamnocms. Teopemul cnoixicenusn u yMHONCEHUA 8EPOAMHOCHEIl
25. OCHOBHBIE MOHATUSI KOMOMHATOPUKH: (PaKTOpHAJl, IEPECTAHOBKH, Pa3MEIIEHUS U COUETaHUS.
26. OCHOBHBIE TOHSATHUSI TEOPHUH BEPOSTHOCTEH: COOBITHE, PAaBHOBO3MOXKHBIE COOBITHS,
HECOBMECTHBIE U COBMECTHBIE COOBITHS, JOCTOBEPHOE COOBITHE, HEBO3MOXKHOE COOBITHE,
MOJTHASI CUCTEMA COOBITHI, MPOTUBOMOJIOKHBIE COOBITHS, BEPOSTHOCTH coObITHs. Kiaccuueckoe
onpe/eIeHIUEe BEPOITHOCTH COOBITHSI.
27. Onepanuu  Haj coOblTusAMH. TeopeMa cloKeHUs BeposTHOCTe. Teopema yMHOKEHUs
BEPOSITHOCTEM.

Tema 3.2. Cnyuaiinas éenuuuna, eé hyHKyus pacnpeoenenus
28. CnyuaiiHas Benu4uHa. JIMCKpeTHAs U HENPEPBIBHAS CIIyYaliHbIE BEJIMUNHBI.
29.3akoH pacnpeneneHus ciydailHo BenuuumHbl. ®Dopmyna  bepHymum.  brHOMEHambHOE
pacnpeneseHue.

Tema 3.3. Mamemamuueckoe oxcuoanue u OUCnEPCUs CayuaiHoll 6eauYUHbl
30. MaTemaTn4eckoe OKHMJIaHHE, TUCIEPCUsl U CpeHee KBAJAPAaTHUYHOE OTKIOHEHHE HCKPETHOU
CIIy4allHOM BEJIMYHHBI.
31. MaremaTtnuecKkoe OKHJaHuE, TUCIIEPCUsl U CPEHEE KBAIPaTUYHOE OTKIOHEHHE HENPEPHIBHON
CIIy4allHOM BEJIMYHHBI.
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Pa3zoen 4 Ocnoenvie yucnenmnvie Mmemoowvl
Tema 4.1. Yucnennoe unmezpuposanue

32. YucnenHoe uHTerpupoBanue. @opmyJisl IpsIMOYTOJIbHUKOB U Tpaneuuid. @opmyna CUMIICOHA.
AOCOII0THAS MOrPEUTHOCTh TP YUCIEHHOM HHTErPUPOBAHUU.

Tema 4.2. Yucnennoe ougpghepenyuposanue

33. Ilonstue 0 YHCIEHHOM Qg epeHIIMPOBAHUH. DopmyJbl npUOIMKEHHOTO
nuddepeHIupoBaHMs, OCHOBaHHbIE HAa  HMHTEPHOJSAUMOHHBIX  ¢opmynax  HeioToHa.
IlorpemHocTs B ONpeIeIeHUH TPOU3BOHOM.

Tema 4.3. Yucnennoe peuwienue 00blKHOGEHHBIX OUGPPepeHUUATIbHBIX YPAGHEHUTL

34. UucnenHoe pemieHue OOBIKHOBEHHBIX nuddepeHmanbHbIX ypaBHeHUH. Merton DJinepa.
Y coBepIIeHCTBOBAaHHBIN METO Ditsiepa.
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Ilepeyennb uTepaTypsl
JJISl MOATOTOBKH K AM(pPepeHIHPOBAHHOMY 3a4eTy

1. Hamasu A.A. Marematuka: YueOuuk.— M.: DOPYM: NUH®PA-M, 2003.

2. boromonor H.B. Martematuka: YueOuuk st ccy3oB.— M.: [Ipoda, 2012.

3. Boromonos H.B. C6opHuk 3a1au mo mareMaTtuke: YdyeOHoe mocobue s ccy3oB.— M.: Jlpoda,
2011.

4. Bboromonos H.B. Ilpaktuueckue 3aHATHs 0 MaTeMaTHKe: Y4yeOHoe nmocodue /i ccy30B.— M.:
Hpoda, 2011.

5. Konsrun FO.M., Jlykankun ['.JIL., fxosnes ['.H. MaremaTuka: Yuebnoe nmocobue: B 2 xku. KH.
1.—M.: OO0 «M"3naTenscTBOo HoBast Bonnay: M3narens Ymepenkos, 2004.

6. Konsrun FO.M., Jlykankun ['.JL., fAxoBnes ['.H. MaremaTuka: Yuebnoe nmocobue: B 2 xu. KH.

2—M.: OO0 «M3narensctBo HoBasg Bonnay: U3natens YMepenkos, 2004.

Caiit: http:// shool-collection.edu.ru.

«MatemaTuka»: yaeOHO-METOIMUECKUM Ky pHAJI, U31aTeabckuil 1oM «IlepBoe ceHTaOps.

«KBanT»: xkypHan. @opma nocrymna: www.kvant.mirrorl.mccme.ru

0 OnekTpoHHas oubnuoTeka. dopma moctymna: www.math.ru/lib.

S 0 o

I KPUTEPUUN OLIEHKHN

Kpurepun onenkmn:

- OIIEHKA «5» BBICTABIISICTCS CTYACHTY, €CJIM MPaBUILHO, apTYMEHTUPOBAHO OTBETHJI Ha BOIPOCHI, C
MPUBEICHUEM MPHUMEPOB; TMOKa3al TIyOOKHE CHUCTEMAaTH3UPOBAaHHBIC 3HAHMs, BIAJCET MPHUEMaMH
pacCy>XJIeHUsI U COTIOCTABIISIET MaTepual M3 Pa3HbIX WCTOYHHKOB: TEOPUIO CBS3BIBACT C MPAKTUKOM,
JPYTUMHU TEMaMU JAHHOTO Kypca, IPYTUX U3y4aeMbIX IPEIMETOB;

- OIICHKa «4» BBICTABIISICTCS CTYJCHTY, €CIIM B HW3JIOKCHUH JOIMYIIECHB HEOOJBIIHE TPOOEHbl, HE
MCKa3uBILIME MAaTEMaTUYECKOE COJIepKaHUE OTBETA; JOMYIIEHBI OJWH-IBA HEIOYETa MPHU OCBEIICHUU
OCHOBHOTO COJIEP’KaHMsI OTBETA, UCIIPABIICHHBIC TI0 3aMEYaHHIO TTPETI01aBaTeIs;

- OLIEHKa «3» BBICTABISIETCS CTYJCHTY HEMOJHO WM HEMOCJIEI0BATEIbHO PACKPBITO COACpPIKAHUE
Marepuaia, Ho MoKa3aHo 001ee MOHMMaHUE BOTIPOCa; UMEUCH 3aTPyAHCHUS WU JOMYIIEHBI OMNOKH
B OINpEACIICHUH TOHATHM, MCIOIb30BAHUM MaTEMaTUYECKOH TEPMHUHOJIOTHH, BBIKJIAIKAX,
WCIIPaBJIEHHBIC MOCTIE HECKOIBKUX HABOJISIIMX BOMIPOCOB MPEMOaBaTENs;

- OLICHKA «2» BBICTABIIAETCS CTYJIEHTY, KOTOPHI B OTBETaX Ha BOIPOCHI JIOMYCTHJI CYHIECTBEHHBIE
OIUOKY WM HE OTBETUJI COBCEM; HE MOXXET OTBETUTH Ha JIOMOJIHUTEIBHBIE BOMPOCHI, TIPEITIOKCHHBIC
MIPENo/IaBaTeNIeM.
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