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1. IEJIM U 3AJIAYU TUCHUTIIUHBI

1.1. Heau AMCHUNIHHBI

COOOIIUTH CTYJECHTaM OIPEACICHHYI0 CYMMY MaTeMaTHYE€CKUX 3HAHUM, HE00XO0-
JTUMBIX [IPU U3YUYEHUU JPYTUX YUEOHBIX TUCHUIUIMH,

MPUBUTH CTYACHTAM HABBIKM HCIOJb30BAHUS U3YYECHHOTO MATEMaTHYECKOrO arl-
rapaTa B CTaHJIapPTHBIX CUTYaIIHsIX

BOCIIUTATh MAaTEMAaTHUYECKYIO KYJIbTYPY, YPOBEHb KOTOPOM IOJIKEH O00ECIEUYHUTh
CIIOCOOHOCTh CaMOCTOSITEILHO MPUOOPETATh HYXKHBIE MAaTeMaTHYECKUE 3HAHUS IyTeM
YTEHHSI MATEMAaTUYECKON U CIEUAIIbHON JINTEPATYPHI.

1.2. 3agauu ocBoeHHUS TUCIHMIIINHBI

— MOJYYUTh NPEJICTaBICHUE O MaTeMaTHKe KaKk 0coOOM crocoOe MO3HaHHs MUpa,
OOILIHOCTH €€ TIOHSATHUI U MPeJICTaBIeHUI

— Hay4YUTHCS WCIIOJIb30BaTh OCHOBHBIC TOHSATHS M METOABl MaTeMaTHUECKOTO
aHaJu3a, aHAIUTUYECKON IeOMEeTpUM, JUHEHHON anreOphl, nudQepeHurnanbHbIX ypaB-
HEHH, TEOPUU BEPOSITHOCTEH M MATEMAaTHIECKON CTATUCTUKH; MaTEMaTHYECKUE MOJICITH
MPOCTEHIITNX CUCTEM M TIPOIIECCOB B €CTECTBO3HAHUU U TEXHUKE

— OBJIAJICTh HABBIKAMHU YIOTPEOJICHUS MAaTEMAaTHYECKOW CHMBOJIHMKH ISl BBIpa-
KCHUS KOJIMYECTBCHHBIX U KAYECTBEHHBIX OTHOIICHHH OOBEKTOB

— HAYYUTHh OCHOBHBIM TpHeMaM 00paOOTKH SKCIIEPHUMEHTANBHBIX PE3yJIbTaTOB U
YMEHHUIO TI0Jh30BAThCSI YHUBEPCATLHBIMUA CUCTEMAaMU KOMITBIOTEPHONH MaTEMaTHKHU TPH
pEIIeHUN MaTeMaTUYECKUX M BBIYUCIUTEIBHBIX 33124

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII

Jucnuminaa «MaTteMaTHKay OTHOCUTCSA K JUCIUILIMHAM 0a30BO 4YacTH
osoka b1.

3. IEPEYEHD IVIAHUPYEMBIX PE3YJIbTATOB OBYUEHUSI 10
TV COUTIIAHE

[Ipouiecc n3ydeHus NUCHMIUIMHBI «MaTemaThKa» HampaBieH Ha (GOpMHpO-
BAaHUE CIEAYIOIINX KOMIIETCHIIUM:

OIIK-4 - rOTOBHOCTh COYETATh TEOPUIO M NPAKTUKY [JIsl PEIICHUS HUH¥KE-
HEPHBIX 3a/1a4

Pe3yabTaThl 00yueHUs], XapaKTepU3ywIimue

KoMmnerenuus
chopMHUPOBAHHOCTH KOMIIETEHIIUHU

OIIK-4 3HaTh OCHOBHBIE ITOJI0KEHUS U METOJIbl BEKTOPHOM Y JIMHEWHOM all-
reOpbl U aHATUTHYECKON TeoMeTpuH, TuddepeHnaib»HOro U UHTe-
TpajJbHOTO UCUUCIICHUS, OOBIKHOBEHHBIX U (epeHIInaIbHbIX ypaB-
HEHHM, TEOPUU BEPOATHOCTEN U MATEMATUYECKON CTATUCTUKHU

YMCTb IPUMCHATb MATCMATUUCCKHUEC MCTOAbI 1 BBIYUCIUTCIIbHYIO
TCXHUKY I pCIICHUA IIPAKTHYCCKUX 3a1a4

HaBbIKAMH aHAJIN3a BEPOSATHOCTHBIX U CTATUCTUYECKUX JAHHBIX;
HaBBIKAMH IIPUMEHEHUS MaTEMaTHIECKUX METOIOB B PO eCccro-
HaJIBHOU JIEITENbHOCTH.




OO6mias Tpy10€eMKOCTh AUCHUILTMHBI «MaTeMatuka» coctaisiet 11 3.e.

4. OBbEM JUCIUIIJIMHBI

Pacnipenenennie TpynoeMKOCTH AUCHUIUIMHBI 10 BUAAM 3aHITUN

ouyHasi popma o0yueHus

Bunbl yueO6HoM paboThI Beero Cemectpi
4acoB 1 2

AyIuTOpHbIE 3aHATHSA (BCEro) 162 72 90
B ToMm uucne:
Jlexuuu 90 36 54
[Tpaktuueckue 3austus (113) 54 36 18
Jlaboparopusie padoTsi (JIP) 18 — 18
CamocrosTeqibHasi paboTa 162 90 72
Yacsl Ha KOHTPOJIb 72 36 36
Buber mpoMeKyTOYHOM aTTeCTaIiH -
9K3aMCH + + +
OO6m1ast Tpy10€MKOCTh:
aKaJeMHUYECKHE YaChI 396 198 198
3a4.el. 11 55 55

5. COAEPKAHUE JUCHUIITAHBI (MOIYJIST)

5.1 Copepxxanue pa3aesoB JUCHUILVIMHBI M pacnpene/ieHde TPyA0eM-
KOCTH 110 BUAAM 3aHATHHU

o4yHasi popma 00ydeHust

HaumenoBanue TeMbl

Conepxanue paszena

Jlekny

[Ipak
3aH.

JIab.
3aH.

CPC

Bcero,
Jac

1 | DieMeHTEI TEO-
PUU MHOYXECTB H
BBICIIIEH anre0-

pBI

MHoxectBa U noaMHOXkecTBa. Omepany Haj MHO-
kectBaMu. OTHOIIEHHSI U OTOOpaxkeHus. MHOXECTBO
JEUCTBUTEIBHBIX YKceN. Jlornueckas CHMBOJIMKA.
KomrmiekcHble uucia B anreOpandeckod (opme u
JieiicTBUs HaJ HUMU. ['eomeTpuueckas HHTEpIIpeTanysl,
TPUTOHOMETpHYEcKass W IIOKa3aTenbHas (pOopMbI KOM-
miekcHoro uncna. @opmynel Dinepa u Myaspa. W3-
BJICYECHHE KOPHEW M3 KOMIUIEKCHOro uucia. MHoro-
wIeHsl U anrebpamyeckue ypaBHeHus. Teopema besy.
OcHoBHas Teopema anreOpsl. ParmonanbpHbIE IpoOH.
PaznokeHue panrioHaNbHBIX Apo0ei Ha IpOCTeHIIHe.
[IpsamoyronbHble MaTpUIBl W ACHCTBUA Hal HHUMHU.
KsanpatHsie MaTpuns! ¥ nx onpenenurenu. OCHOBHbIC
cBoiicTBa ompenenutencid. MeToabl BBIYUCIEHUS OI-
penenuTeneu.

Ob6patHas MaTpua. PaHT MaTpHIIEI ¥ €r0 BEIYHCIICHHE.
MartpuuHble ypaBHEHUS

CucTteMbl N THHEWHBIX YPaBHEHUH C N HEU3BECTHBIMI.
®opmynsr Kpamepa. CructeMbl M TUHEWHBIX ypaBHE-
HUM ¢ N Hem3BecTHBIMU. Metop "aycca.

Teopema Kponekepa—Kamemmu. Cucremsr omHOpOI-
HBIX JIMHEWHBIX ypaBHeHUU. (DyHAaMeHTaJbHasi CHcC-
TE€Ma PELEHUM.

12

14

24

54




Ananmurudeckas
reoOMETpHUst

Bekrops! u muHEHHBIC onepanyy Hax HUMH. [Ipoekius
BEKTOpa Ha ocb. KoopauHaThl BEKTOpa B 3aJlaHHOM
Oaszuce. JlekapTOBBI KOOPAMHATHI BEKTOPOB M TOYCK.
JelcTBUs HaJ BEKTOpamu, 3aJJaHHBIMA CBOUMHU KOOP-
JIUHATaAMH.

CkansipHoe, BEKTOPHOE M CMEIIAaHHOE MPOU3BEICHUS
BEKTOPOB, HUX OCHOBHBIE CBOWCTBA, KOOpIUHATHBIC
BBIpakeHUs1 U npuMeHeHue. CHucTeMbl KOOpAUHAT Ha
MmI0cKOCTH. JlekapToBa W MOJSIpHAsl CUCTEMBI KOOPAH-
HaT. IIpeoOpa3oBaHHEe CHCTEMBI KOOPJIUHAT IPH Ia-
paJuIeTbHOM MEPEHOCE U MTOBOPOTE OCEM KOOpIUHAT.
VYpaBHeHHE JIMHUM Ha IUIOCKOCTH. KpuBBIE BTOpOro
TOPSI/IKA: OKPYXKHOCTb, JJLIHIIC, THIIepOoiIa U mapadoa.
Ipsmast Ha mwiockoctu. Pasmudneie GopMbl ypaBHEHUS
npsiMod. YTon Mexay mpsiMmbiMu. PaccTosiHue OT TOUKH
JIO TIPSIMOH.

[Tnockocts B mpocTpancTBe. PasnuuHble GopMbl ypaB-
HEHHS TUIOCKOCTH. YTONI MEXIy IIocKocTsMu. Pac-
CTOSIHME OT TOYKHM JO IUIOCKOCTH. [IpsMas B mpo-
CTpaHCTBE.

VYpaBHeHHs] TOBEPXHOCTH M JIMHUU B IMPOCTPAHCTBE.
IToBepxHOCTH BTOpOro mopsaka. MccmemnoBanue ¢op-
MBI TIOBEPXHOCTU METOJIOM CEUCHHIH.

14

32

BBenenme B Mma-
TEMAaTHYECKUN
a”Han3

[Tonstue ¢yHkuuu. Yncnosble (yHKIMM OJHOW JAEH-
CTBUTENBbHON mepeMeHHoi. CrocoObl 3amaHus (yHK-
uu. OOpatHble, CIOXKHBIE U HesiBHble (QyHKIMU. Yn-
cloBble nocneaoBarenbHocTd. [Ipenen uucinoBoi mo-
cienoBatenbHOCTH. [loHATHE yHMcioBOro psga. Heob-
XOIMMBIH MPU3HAK CXOIMMOCTH.

[penen ¢ynkuun. OpHocropoHHue mpexaensl. Orpa-
HUYCHHbIE U HeorpaHuueHHele pyHkuuu. JledcrBus c
npeaeraMu. 3amedatenbHble mpenensl. Yucno e. bec-
KOHEYHO OoJpliMe W OECKOHEUHO Malible (YHKIIWH.
CpaBHeHne OECKOHEYHO MallbIX U OECKOHEYHO O00Jb-
mnX QYHKIHH.

HenpepbiBHocTh yHKIMU B Touke. Kiaccuduxarus
TOYEK pas3pbiBa. HempepbIBHOCTH  3JI€MEHTapHbIX
¢ynkimid. CBoiicTBa (YHKILU, HEMPEPHIBHBIX HA OT-
peske.

OCHOBHBIE 3/eMEHTapHble (YHKIMH, WX CBOWCTBA H
rpaduKH.

12

26

Judbdepennn-
allbHOE  HMCYHC-
neHue QyHKIUN
OJHOU JIENCTBHU-
TEIIBHOW  TIepe-
MEHHOM

[IpousBonHas GyHKIMU, €€ T€OMETPUYECKUN M MeXa-
HUUYEeCKUH cMbIci. OCHOBHBIE IpaBUIa HAaXOXKICHUS
MIPOU3BOIHBIX. TaOnuia OCHOBHBIX IPOU3BOIHBIX.
[IpousBomHas cinoxHON U oOpatHOM (QyHKuuu. Jud-
(epenmpoBanre (QyHKIWN, 3aJaHHBIX HESBHO W IIa-
pamerpudeck. Jlorapudmuueckas npon3BogHAS.
Huddepennman Qynkuuu. VHBapraHTHOCTH (HOPMBI
muddepennmana. IpousBoausie u anddepeHIraIb
BbIcinX mOpsAKoB. OCHOBHbIE TeopeMbl O audde-
PEHIMPYEMBbIX QYHKIHAX.

PackpeiTie HeonpeneneHHocTel no npasuity Jlonura-
ns1. @opmyna Teinopa. [lonarue o psae Teinopa.
VYcinoBue  MOHOTOHHOCTH — (DYHKIMH.  ODKCTPEMYM
¢yekumu. Hambonpiree n HaMMeEHbIIIEE 3HAYCHUS HE-
TIpepBIBHOM Ha oTpe3ke (yHKImU. HampaBieHue BEI-
mykimoctd QyHkmun. Toukm mepernda. ACHMITTOTHI
¢yakmuu. OOmasi cxema WCCIIEAOBAHUS (DYHKIIUH |
TTOCTPOCHME ee rpaduka.

BekropHbple (yHKIMM IeWCTBUTENBLHON NEPEMEHHOM.
IIpenen m nHenpepsiBHOCTH. IlpomsBomnas u mudde-

10

22

42




peHImai, ux GU3NIECKUi CMBICII.

NHurerpanbHoe
HCYUCIICHUE
GbyHKUIMH onHON
JIEACTBUTEIIBHOMN
MEPEMEHHO N

[NonsiTvie 0 mepBOOOpa3HON M HEONpeaeICHHOM HHTe-
rpane. CBOWCTBa HEOIIpEAEIEHHOr0 HHTerpaia. Tao-
JWIla OCHOBHBIX HEOMNpEeAETIeHHBIX HHTerpanoB. MH-
TETPUPOBAHUE METOJaMH 3aMEHBl IEPEMEHHOH W MO
yacTsiM. VHTerpupoBaHWE palMOHAIBHBIX Ipo0el u
TpUTOHOMeTpUUecKuX  QyHKumit. VHTEerpupoBanne
HEKOTOPBIX HWPPAlMOHANBHBIX W TPaHCLEHAECHTHBIX
G yHKIHHA.

OnpeneneHHbId MHTETpall Kak Ipefen HWHTErpajJbHOU
cymmbl. Popmyna Herorona—Jleiibnnna. OcHOBHbIE
CBOICTBa ONPEAEICHHOr0 WHTerpaja. Beruucienue
OIIPENICIEHHOT0 MHTErpana METOAaMM 3aMeHBl Iepe-
MEHHOU U 110 YacTsIM.

HecobGcTBeHHBIE MHTErpasibl ¢ OECKOHEYHBIMH Ipejie-
JaMHU U OT HeOorpaHWuYeHHbIX QyHKUMA. [IpusHaku cxo-
JMMOCTH HECOOCTBEHHBIX HHTETPAJIOB.
l'eomerpuueckre u (pU3NUECKUE MPUITOKEHUS OIpesie-
JICHHOTO MHTErpana.

10

18

34

Huddepenun-
QJIBHOE  MCUUC-
neHue QyHKIUH
HECKOJIbKUX TIe-
PEMEHHBIX

[NousTre HyHKIMHM HECKOJIBKHUX MEpEeMEHHbIX. YacTHbIE
npousBoaHbIie U nuddepenunan. Auddepennuposanme
cnoxublx ¢ynkuuid. [Tomnas npowmsBomHas. dudde-
peHIMpoBaHue HesBHBIX (yHkuuil. YactHele mpous-
BOJHBIC U U epeHIInalIbl BBICIINX TOPSIKOB.
OkcTpeMyM  (QYHKIMM  HECKOJBKMX  IEPEMEHHBIX.
HauOonblliee W HauMeHblliee 3HAYEHUS (QYHKIUH B
3aMKHYTOH 00J1aCTH. Y CIIOBHBIH 3KCTPEMYM.

12

22

Kparubie wnHTE-
rpajsl

JIBoiiHOM HHTETrpa, ero OCHOBHBIE CBOMcTBa. CBeneHne
JIBOMHOIO HHTErpaja K IIOBTOPHOMY B [€KapTOBOMH
CUCTEME KOOpAMHAT. J[BOMHOW MHTErpall B MOJISIPHBIX
KOOpJIMHATaX.

TpoiiHol uHTerpasi. Beluucienue TpOMHOrO UHTErpana
B JICKapTOBBIX, IWJIMHAPHYECKUX M CEepUuecKux Ko-
OpIMHATaX.

Berunciienne MHTErpajioB, 3aBUCAIIMX OT MapaMerpa.
I'eomerpuueckue W MEXaHUYECKHE  NPUIOKEHUS
KpaTHBIX UHTErPaJIoB.

10

20

OOBIKHOBEHHBIE
muddepennnans
HbIC YPaBHCHUS

[ousiTue 06 nuddepeHInanbHEIX YpaBHEHHUIX. 3a/1a4a
Komm u xpaeBas 3amauya. CyliecTBOBaHHE U €IUHCT-
BEHHOCTbH pelieHus 3agauu Komm.

VYpaBHeHus 1-ro mopsiika, MHTETpUpyeMble B KBajpa-
Typax: ¢ pa3JelsIOLMMUCA NEPEMEHHBIMHU, OIHOPOJI-
Hble, TUHelHble, bepHyy, B mOiHBIX auddepeHua-
Jax.

Jduddepernmanbapie  ypaBHEHUS BBICIINX IOPSIKOB,
JIOITYCKArOIIHe TIOHMKEHNE TIOPSAKA.

Jlunetinpie mud¢epeHnnansHple  ypaBHEHUS: OTHO-
pomubie U HeomHopoauble. O6mee pemenue. DyHma-
MEHTalbHas cucreMa pemieHuid. Meron Jlarpanxka Ba-
pHALUH TOCTOSIHHBIX.

Jluneiinpie mudQepeHnuaIbHbe ypaBHEHUS N-TO TO-
PA/IKa C IOCTOSIHHBIME KO3 dHUIIeHTaMu. Y paBHEHUS
C TIPaBOW YaCTHIO CIIENNAIFHOTO BHA.

HopmanbHeie cucremsl auhepeHnraasHbIX ypaBHe-
Huil. JlnHeitHBIe HOpMaTbHBIE CUCTEeMBI. 3agada Komm.
Meton uckiIroueHus.

@uU3NYECKUI CMBICT HOpMalbHOM cucTteMbl. IloHsTHE
00 ycroWumBocTH pemeHus audepeHITHaTbHBIX
YpaBHEHHUH.

12

20

40

Teopuss BeposAT-
HOCTEH

MaremaTuueckue MOAENU Ciy4alHbIX siBieHud. Ilo-
HATHE CIyYaifHOTO COOBITHSA. ANTeOpandecKue orepa-

12

20

36




M Haj coObITHsIMA. YacTora cOOBITHS U €€ CBOICTBA.
BepositHOCTE coOBITHA. Kitaccmueckast BeposTHOCTHAS
cxeMa. ['eomeTpuueckue BeposiTHOCTU. BeposTHOCTHOE
mpocTpaHCcTBO. KOMOWHATOPHBIN METON BBIYHCICHUS
BEPOSTHOCTEN.

TeopeMbl CIIOXKEHHUS W YMHOXCHHSA. Y CIOBHas BEpoO-
aTHOCTh. He3aBucuMOoCTh coObITHI. DOPMYITBI TOTHON
BeposiTHOCTH U baiteca. ®opmyna bepuysmiu.
CnyyaiiHple  BENMYHMHBIL.  3aKOH  pacrpeesieHusl.
OYHKIUS pacrpeneNieHus], MIOTHOCTh PaclpeIeTICHUs
BEpOSITHOCTEN. MaTremaTHuecKkoe OXHUJIaHuE, JUCIEp-
CHsl U JIPYTHE YUCIIOBBIE XapaKTepucTHku. OCHOBHBIC
3aKOHBI PACIIPEICICHHS CITYJaiHbIX BEIHMIHH.
CrnydaliHble BEKTOPBI: 3aKOHBI paclpeleiicHuss U JH-
CIIOBBIC XapaKTEPUCTUKU. KOppenmsiuoHHBIH MOMEHT.
VYcaoBHBIE 3aKOHBI pachpeneneHus. HezaBucumocTh
CIIy4aifHbIX BEJTUUHH.

OYHKIMA CIAyYalHBIX BeIWUMH: UYMCIOBBIE XapakTe-
PHUCTHKY U CBOMCTBA. 3aKOHBI pacpe/IesieHusI.

3akoH Oompmmx yucen. HepaBencrtBo YeOwbiiesa.
IIpenensHbie Teopembl BeposTHocTell: Teopema bep-
vy, llenTpanbHas mpenenbHas Teopema. Teopembl
Myagpa—Jlamnaca.

10 |OcHOBBI  Mare-

MeTO]lbI CTaTUCTUYECKOI'0 OIMMCaHUs PE3YJIbTaTOB Ha-

MATHYECKOI omoneHuii: BeiOopka M CIIOCOOBI €¢ TpeACTaBJICHHS.
YucoBele XapaKTEPUCTUKH BBIOOPOYHOIO pacrpeie-
CTAaTUCTUKU
JICHUA.
CraTucTiueckoe OIeHHMBAaHUE XapaKTEPUCTHK pacrpe-
JICJICHUSI TeHEepaJIbHOM COBOKYITHOCTH IO BBIOOpKE:
ToueuHnle oneHKH. MeToabl TOYEYHOI'0 OIICHHUBAHUS.
- 6 | 0| 2|10 18
HTEpBAJIbHbIE OLIEHKU. JlOBEpUTENbHBIE HWHTEPBaIbI
IapaMeTpOB HOPMAJIbHO PpaclpeesIEHHON reHepalbHOI
COBOKYITHOCTH.
IIpoBepka cratucTudyeckux runore3. CrocoObl mpo-
Bepku runote3. Kpurepuit Xz U €r0 IPUMEHEHUE.
OneMeHTBl PerpecCHOHHOro aHanu3a: JluneitHas per-
peccus. Meron HauMeHbIINX KBaApaTOB.
Hroro 90 | 54 | 18 | 162 | 324
5.2 IlepeyeHn 1a60paTOPHBIX padoT
Ne . O0BeM Bunsr
HaumenoBanue nabopaTopHoil paboThI YacoB | KOHTPOJS
II cemecmp
1 |3HaKOMCTBO ¢ CUCTEMaMU KOMIBIOTEPHONW MaTeMaTUKU 2 |oruer
2 |Pemenue anrebpandeckux ypaBHeHUl. KomruiekcHble ynciia 2 |oT4eT
3 |Pemenue 3ama4 BEKTOPHOM U TUHEIHOMN anreOpbl 2 |oTuer
4 |TIpenensl. JuddepennupoBanue 4  |order
5 |HuTerpupoBanue 2 |oTuer
6 |Pemenue nuddepeHnnanbHbIX ypaBHEHUN 4  |oryer
7 |Crarucruyeckas 06paboTka BHIOOPOUYHBIX JAHHBIX 2 |oruer
Hroro yacos: 18




6. IPUMEPHASA TEMATUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B cooTBeTcTBHM ¢ y4eOHBIM TJIAaHOM OCBOCHHE AWUCLUUIUIMHBI HE TPEIy-
CMaTpPHUBAET BBINOJIHEHUE KYyPCOBOIO MpoeKTa (padoThl).

1. KontponsHas padota Ne 1 «2nemeHTsI BIciiel anreopo» (7 Heaens).

Ilepewtit cemecmp

[IpenycMoTpeHsl ciaeayronne TeMbl MMCbMEHHBIX padoT.

2. Kontponbnas padota Ne 2. “IIpenensl. uddepenunporanne’(17 nenens).
3. TunoBoii pacuer «AHanmuTHYecKas reoMeTpus. BekropHas anreOpa» (BblgaeTcs Ha 8
HeJese, MpUHUMaeTcs Ha 12 Hepene).

Bmopoiui cemecmp

1. KourposbHast padora « DyHKIINH HECKOJIBKUX MEPEMEHHBIX» (6 Hemens).

2. TunoBoii pacuet Ne 1. «KpaTtusie uaTerpansl. JJuddepeHimanpapie ypaBHEHUSN» (BbI-
JaeTcs Ha [ HeJene, MpUuHUMaeTcs Ha 12 Henene).

3. TunoBoii pacueT Ne 2. «BepositHOCTH coObITHH. Ciy4aitHble BETUYHHBD (BBIAACTCS Ha
13 nenene, npuHumaeTcs Ha 17 Henene).

/. OHEHOYHBIE MATEPHAJIbI U151 TIPOBEJEHUA IPOMEIXY -
TOYHOU ATTECTAIIMHU OBYYAIOIINXCHA 11O JUCHUITJIMHE

7.1. Onucanue nmokasartejied ¥ KPpUTePHEeB OLEHUBAHUS KOMIIEeTEHUUI
HA Pa3JIMYHBIX 3TANax X GopMUPOBaHUS, ONHUCAHUE IKAJ OLlEeHUBAHUS

7.1.1 Jran TeKyumero KOHTPOJIsi

Pe3an>TaTI)I TCKYHICTO KOHTPOJIA 3HAaHUN U MEXKCECCHOHHOM arrecraigun OLCHU-
BAaroTcCsd I10 CJ'IG,Z[YI-OIHeI\/'I CUCTEMC:

«aTTECTOBAH»,

«HE€ aTTECTOBAH».

Pe3yabraThl 00yueHusl, XapaKTe-

Komme- H3yroume Kpurepun
pH3y puTep ATTecToBaH He atrecToBan
TEeHIMSs ¢(OpMHPOBAHHOCTH KOMIIETEH- OLlCHMBAHUSA
HHH
OIIK-4 3HATh OCHOBHBIC TIONOKEHUS U AxtuBHas pabora | BemonHenne pabor | HeBrimomHnenue pa-

METO/Ibl BEKTOPHOW 1 JTUHEWHOMN
anreOpsl M aHATTUTHYECKOH TeOMeT-
pun, nuddepeHInaTsHOro U HHTe-
TPaJIbHOTO UCYHUCIIEHUS], OOBIKHO-
BEHHBIX MU PepeHINATHHBIX ypaB-
HEHUH, TEOPUHU BEPOATHOCTEN U
MaTEMaTH4ECKON CTaTUCTUKU

Ha PaKTHYECKHX
3aHATHUSX, OTBET HE
MEeHee YeM Ha I10-
JIOBHHY 3aJJaHHBIX B
nporecce onpoca
BOIIPOCOB

B CPOK, IPEIYCMOT-
PEHHBIN B paboumx
nporpamMmax

00T B CPOK, TIpexay-
CMOTpEHHBIH B pa-
60o4nx mporpammax

YMETh MPUMEHSTh MaTeMaTHIECKIe
METO/IBI ¥ BEIYHCIUTEIBHYIO TeX-
HUKY JUIS PEIIECHHS IPAKTHIECKUX
3a1a4

Pemenne He MeHee
ITOJIOBHHBI CTaH-
JAPTHBIX MTPAKTH-
YECKHX 3a7au

Bemonaenne pador

B CPOK, IPEYCMOT-

PEHHBIN B paboumx
nporpammax

Hesbmonuenue pa-
00T B CpOK, TIpemy-
CMOTpEHHBIH B pa-
6ounx mporpammax

BJIaJICTh HABBIKAMHU aHaJIN3a BEPO-
SITHOCTHBIX U CTATUCTHYCCKUX
JaHHBIX

Pemenne ne meHee
MOJIOBUHBI MIPH-
KJIaJIHBIX 3a7a4 B

Bremonaenne pador
B CPOK, TIPEyCMOT-
PEHHBIN B pabounx

Hesbimonuenue pa-
60T B CpOK, Mpemy-
CMOTpPEHHBIN B pa-




HaJILHOUN JCATCIIBHOCTU.

HABBIKAMH TIPUMEHEHUS MaTeMa-
TUYECKUX METOIOB B Tipodeccuo-

KOHKpPETHOH Tpen-
METHOH obnacTu

IporpaMMax

6ounx mporpamMmax

7.1.2 ITan npoMeKyTOYHOTr0 KOHTPOJIS 3HAHUI

U1 04HOM (hOpMBbI 0O0yUEHUS M0 YEThIPEeXOAIBHON crCcTEME:

«OTIUYIHOY;
«XOpOLIOY;

«YIOOBJICTBOPUTCIILHO,
«CHCYAOBJICTBOPUTCIHLHO.

Pe3ynbraTel mpoMeKyTOUHOTO KOHTPOJIS 3HAHWM OleHUBAIOTCS B 1, 2 cemectpe

Pe3ysbTaThl 00y4eHus,
Kowmme- XapaKrepusyrorue Kpurepuu OTau4Ho Xopommo Yaosu. Heynos..
TEeHIHS c¢(opMHUPOBAHHOCTH OLIEHUBAHUSA
KOMIEeTeHI[NT
OIIK-4 |3HaTh ocHOBHBIE IONTOXKe- | Tect Bemonuenue | Bemonnenue | Bemonnenue |B Tecte
HUSI U METOJIbl BEKTOPHOU tecta Ha 90- | Tecra Ha 80- | Tecra Ha 70- |menee 70%
Y JIMHEHHOM anreOpbl 1 100% 90% 80% NpaBUIIb-
aHAJINTHYECKOM reoMeT- HBIX OTBE-
pu, U depeHIanbHOro TOB
Y MHTETPaJIbHOI'O UCUHC-
JIEHHS, OOBIKHOBEHHBIX
i hepeHInanbHbIX
YpaBHEHUH, TEOPUH BEPO-
ATHOCTEW U MaTeMaTH4e-
CKOM CTaTUCTUKHU
YMETh IPUMEHSTh MaTe- Pemenue 3anmaun pe- | IIpomemonctp |IIponemonctp |3amaun He
MaTH4ECKHE METOIbI U CTaH/apTHHIX | IICHBI B [OJI- | MPOBAH BEPHBII | MPOBAH BEp- |pPEILCHBI
BBIYMCIIUTENBHYIO TEXHUKY |[IPAKTUYECKUX | HOM 00BbEME M | XO pEeLIeHHUs | HbIH XOx pe-
JUIS pELLICHUs] IPaKTHYe-  |3ajay MOJIy4EeHBbl | BCEX, HO HE I10- LIEHUS B
CKHX 3a/1a4 BEpHBIC OT- | JIy4eH BEpPHBIH | OONBLIMHCTBE
BETBI OTBET BO BCEX 3a1a4
3aa4ax
BJIaJIETh HaBbIKaMU aHanu3a|Pemenue 3anmaun pe- | IIpomemonctp |IIponemonctp |3amaun He
BEPOATHOCTHBIX U CTAaTH-  |MPUKIAIHBIX | LIEHBI B 110J- | HPOBAH BEPHBIN | MPOBAH BEP- |pEIIEHbI
CTUYECKHX JIaHHBIX; 3a/ad B KOH- | HOM 0ObeMe M| XOJ pelleHus] | HbIH X0 pe-
HaBBIKAMM IPUMEHEHUsI  |KPETHOU MOJIy4eHBbl | BCEX, HO HE I0- IIEHUS B
MaTEMaTH4YECKUX METO/I0B |[PEAMETHON BEpHBIC OT- | JIy4eH BEpPHBIH | OONBIIMHCTBE
B IpohecCHOHATBHOI fes- |obyacTu BEThI OTBET BO BCEX 3a/1a4
TEITBHOCTH. 3a/a4ax

7.2 TlpuMepHBIH NepevyeHb OUEHOYHBIX CPeICTB (THMOBbIE KOHTPOJIb-

Hble 3aJaHUSI WM HHbIe MATepHaJbl, HEOOXOAUMBbIE JJ OUEHKH 3HAHWI,
YMEHHM I, HABBIKOB M (MJIN) ONbITA AeATEJIbHOCTH)

IlepBblii cemecTp

7.2.1 IlpuMepHbIii NepeveHb 3a1aHUI /151 MOATOTOBKH K TECTHPOBAHMIO

1. Ecnu y HeoTHOpOTHOM cHCcTeMBbI N TMHENHHBIX alnredpanyeckux ypaBHEHUH ¢ N HEU3BECTHBIMU
OIIPEIEIUTEND PABEH HYIIO, TO
A) ee MOxHO pemats o popmynam Kpamepa
b) ee MokHO pemiaTb MaTpUYHBIM METOJJOM
B) ee moxHoO pemats meTonoM [Maycca
I') ee Henb3s pemaTh




2. Matpuiibl MOXXHO YMHOXaTh
A) Bcerga
B) ecnu yucno cTpok B epBO MaTpHUIle PaBHO YUCITY CTOJIOIOB BO BTOPOI
B) ecnut unciio cTonO10B B IEPBOI MAaTPHIIE PABHO YHCITY CTPOK BO BTOPOH
I') TosibKO KBapaTHBIE
3. Ob6parHas MaTpHIa eCTh y
A) 110601 MaTpHILIBI
b) mo6oii kBaipaTHOM MaTPUITBI
B) mr000ii KBagpaTHOW HEBBIPOKICHHON MaTPHUIIBI
I') 310 penkoe cBOMCTBO, OHO Y MaTpuUll BCTPEUAETCs UHIUBUYAIbHO
4. Bextopsl € =1+7Kk, €, =i +2]+4k, & =3i +2]+k obpasyror 6azuc
IIpH 0., PABHOM
NG B Bl D% )2
5. BEekTOpHOE MPOU3BEICHUE PABHO HYIIIO IS
A) KOJITTMHEapHBIX BEKTOPOB
B) xomIaHapHBIX BEKTOPOB
B) nepneHIuKyIsSpHBIX BEKTOPOB
I') oHO HE paBHO HYIIO, €CIM BEKTOPHI HEHYJIEBBIE.

6. CMenmaHHO€E MPOU3BEICHHE TPEX BEKTOPOB PABHO
A) oO6beMy mapasieNenurneia, MOCTPOCHHOTO Ha HUX
b) mo moaymo paBHO 00BEMY MapajuieNenuIiea, TOCTPOSHHOTO Ha HUX
B) 06bpemy TeTpanipa, IOCTPOESHHOTO HA HUX
I') myomranm mapanenorpamma

7. lpsmast XLZ:y—_1=% napajuiesbHa miockoctu  3x-2y+2z+1=0 mnpu o paBHOM
a
8 3
A) —3 b)9; B) 7 IDRN ) 3.

8. OKpYKXHOCTb — 3TO T€OMETPHUUECKOE MECTO TOUEK IIIOCKOCTH, PaBHOYAAJICHHBIX
A) OT TaHHOHW TOYKH 3TOM Ke TIOCKOCTH
B) oT 1ByX MaHHBIX TOUEK ATOM ke MIOCKOCTH
B) oT nanHO# npsMoi ¥ TaHHOW TOYKH
I') npaBUIIbHBIN OTBET HE YKa3aH
9. Iuddepenunan paBexn
A) yrinoBomy ko3 PuIMEeHTY KacaTeIbHOM K TpaduKy (PYHKIIUU B TOUKE KacaHUs
b) ckopoctu uzmenenus GyHKIUN
B) mpupariennio opanHaThl KacaTenbHON
I') mpou3Bo1HO# B TOUKE KacaHUs
10. Eciu st mroGoro € > 0 cymectByer N Takoe, 4to 1uist r000ro x u3 [X| >N
cnenyert [f(x)-a| < g, To
A) limf(x)=0; B) IiImf(x)=a; B) limf(x)=—-w; T) limf(x)=0; )
X—a X—0 X—a X—a
limf(x)=a.
X—00
11. Y3 HenmpepbIBHOCTH (PYHKIMH
A) cnenyet nuddepeHupyeMocTh
b) He cnenyer nuddepeHmpyeMoctsb
B) crnenyer HenmpepbIBHOCTh MPOU3BOHOM
12. C nomonisro npasuina Jlonurans
A) packpbIBaiOT J1H00bIE HEOTIPEIEIEHHOCTH MIPH BBIUMCIIEHUH MTPEIENIOB
b) packpsiBator HeomnpenaeneHHOCTh 0/0, 6eCKOHEYHOCTH/O0ECKOHEUHOCTh TPU BBIYMCICHUN



IIPEJEIIOB
B) HaxonsT npousBoiHbIE
I') HaxonaT npupaieHus
13. Ecnu nipenens! (GyHKIUU CIIEBa U CIIPaBa B TOUKE Pa3phiBa KOHEYHBI U HE PAaBHBI, TO 3TO
A) ycTpaHuMasi TouKa pa3pbiBa
b) Touka pa3pbiBa nepBoro poja
B) Touka pa3psiBa BTOporo poja.
14. Bropoit muddepennman yaxmuu f(X) B Touke X MMeeT BHI

A) df (x)-Ax; B) f(x)dx%; B) d(f(x-Ax); I') d i (x)-Ax; JI) f"(x)dx?.
15. TlpencraBienue Gynkuun Yy=sSinX psaom Teiopa B OKpeCTHOCTH TOUKH X=0 UMeeT BU/I

2 n 3 5 2n+1
A) 1+x+X—+...+X—+...; B)x+—+X—+...+ X +...;
2! n! 3 5 (2n+1)!
2 3 n+l 3 5 2n+1
B) x—x—+X——...+(—1)n +.; I x—X—+X——...+(—1)n X .
2 3 n+1 3 o (2n+1)!
2 4 2n 2 4 2n
) 1—X—+X——...+(—l)n X +..; E) 1+ Xy 4
21 4 (2n)! 21 4 (2n)!

Bropoii cemecTp
1. OnHa u3 nepBooOpa3HbIX A pyHkuuu  SiN(5X—7) umeeT BUJ
1) 5cos(5x-7); 2) 3-5cos(b5x-7); 3) 1%005(5x =7); 4)-2cos(5x-7);

5) %cos(Sx -7)-2.

2. HeonpeneneHHbIi HHTETpa paBeH

J- x2dx
I +1
1) c+1(x3 +1); 2) (x3 +1)§ +c; 3) c—(x3 +1);;
3
1/ 4 5 1/ 4 2

4) =(x*+1)®+c; 5) =(x"+1)3+cC

)5 (C+1f v 5)2(+1)
3. Ilomaap KpUBOJIMHEWHOHN Tpareuy, OrpaHiueHHON rpadukamMu QyHKITAN

y:(x—Z)Z, y>=X—2 paBHa

1 1 1 2
)=, 2)=; 3)2;, 4=, 5—.
)5 D5 92 45 93
4. HecobcTBenHblil unrerpan | = J. xe ™ dx
0
1) pacxomurcst;  2) | 2%; 3) 1=1; 4) 1=0; 5 I=-1
5. HactHas npou3BoJHasA GyHKUUU Z = tg§ o y B Touke M(m,1) paBHa

no: 2L 31 Hw 5l
T

6. JIBOIHOM MHTErpaJ MO ONPEAEIEHUIO 3TO
A) Ba TOBTOPHBIX



b) npenen uHTErpagbHBIX CyMM
B) npenen uHTErpasbHBIX CyMM IO HEKOTOPOH MPaBUIBLHON 00IacTh

I') npenen UHTErpaIbHBIX CyMM TIPU YCIIOBUH, YTO OH CYILIECTBYET M HE 3aBUCHT OT CIIOCO0a
pa30ueHwus 00sacTu.

7. J1BOifHOM MHTETpa ” f(x,y)dy 1o obnactu D orpanuyeH THHUAMU

D

1 x=2,x=0,y=0 paBeH MOBTOPHOMY

1

y=e

1 1+Iny

1) jdxjf(x y)dy; 2) jdy jf(x y)dx; 3) jdxejf(x,y)dy;

4) jdyjf(x, y)dx 5) jdxjf(x, y)dy .

8. Inomane o6nactu D, orpanuuenHoit kpubiMu: X +y> =1, x> +y> =4, y >0 Beipaxaercs
MOBTOPHBIM HHTETPAJIOM

dcoipdp: 5) Td(pjpdp-

ot— |y

1) Jao pdp; 2 Jdo[pdpi 3) [dofdp; 9

9. UnTerpan j \/— Tnocie MoJCTaHOBKKM X +6=t° mpumer By

2dt
t+6

2dt
a)jt2+t )-[r +t— 66&" B)Im; )-[

10. Cpenn mepedyrcIeHHBIX WHTETPANIOB YKaXHUTE BCE, KOTOPHIE BBIUUCISIIOTCS C TMOMOIIBIO
(dbopMynbl  MTHTETPUPOBAHUS 110 YACTSIM:

a) jcos3xdx ) jxcosxdx; B) J.xcosx2 dx ;1) J'x e* dx .

) J.xexz dx . e) jx]nxdx :

11. Tuddepenunanpaoe ypaBHeHne Y —Yy = y+1 SIBJISICTCS

1) ¢ pa3aensomMUMUCs IePEMEHHBIMHU;
2) bepnymu;
3) TUHEHHBIM;
4) 0THOPOHBIM.
12. O6utum perernneM quddepeHnnaibHoro ypaBuenus y' +5y'+6y =0 SBJISIETCS
1) c,cos(—3x)+c,sin(-2x)
2) ce ¥ +ce
3) ce¥+ce”
4) ce ™ +c,sin(-2x)
13. O6mumM pemenuem auddepenmansaoro ypasaenus Y' + Y =0 ssisercs
1) ce”
2) C, +Ce”
3) ce'+ce”
4) c,sinx+c,CosXx

14. SIBnsiercs M YaCTHBIM penieHreM AuddepeHInanIbHOTO ypaBHEHUs ABIseTCs (QYHKIUS?



Yy =-4x+1 y:—éx3 X

4
y” — 12X2 y — X4
y'=-10  y=-5x°
y'=3x-2 y=x*
15. Korga npumeHsieTcst Ki1acCu4ecKkuil cnoco0 3aaaHus BEPOSITHOCTH:
A) IPOCTPaHCTBO AIIEMEHTAPHBIX COOBITHI OECKOHEUHO, BCE COOBITHS PABHOBO3MOYKHBIC U
HE3aBHCHUMBIE;
B) nmpoctpaHcTBO 31eMeHTapHBIX COOBITHI 3aMKHYTO, BCE COOBITHSI HE3aBHCHUMBI;
B) npocTpaHCcTBO 351eMEHTApHBIX COOBITHI KOHEYHO, BCE COOBITHSI PABHOBO3MOIKHBIC;

I') mpocTpaHCTBO 3/1EMEHTapHBIX COOBITUI KOHEYHO, BCE AJIEMEHTapHbIE COOBITHS HE3aBU-
CUMBI.

16. Kornia npuMeHsieTcsi reoMeTpudeckuii cnoco0 3aaHusi BEpOSITHOCTH:
A) IpOCTPaHCTBO IEMEHTAPHBIX COOBITHI OECKOHEUHO, BCE COOBITHSI PABHOBO3MOYKHBIC U
HE3aBHCHUMBIE;
B) mpocTpaHcTBO 351€eMEHTapHBIX COOBITUI 3AMKHYTO, BCE COOBITHS HE3aBHCUMBI;
B) mpocTtpaHcTBO 351eMEHTapHBIX COOBITHI KOHEUHO, BCE COOBITHSI PaBHOBO3MOJKHBIE,
I') mpocTpaHCTBO 3N1EeMEHTapHBIX COOBITUI KOHEYHO, BCE AJIEMEHTapHbIE COOBITHS HE3aBU-
CUMBI.
17. ®ynkuus pacupeneneHus: BEpOATHOCTEN CIIydalHOW BEIMYUHBI:
A) HEBO3pacTaroIas;
b) neyOriBaromasi;
B) Bo3pacraromias;
I') yosiBaromas.
18. [1noTHOCTH pacupeneneHus: BEPOSITHOCTEH 3TO (PyHKITUS
a) HeyOBbIBaIOIIAs U YAOBIETBOPSIONIAs CBOMCTBY HOPMUPOBKH;
0) oTpuLIaTeNIbHAS U YOBJIETBOPSIONIAs CBOWCTBY HOPMHUPOBKH;
B) HEOTpUILATEIbHASA U HEYJOBIIETBOPSIOIIAsl CBONCTBY HOPMHUPOBKH;
I') HEOTpULIATENIbHAs U YAOBIETBOPSIONIAs CBOMCTBY HOPMUPOBKH;
19. KoaddunueHT Koppesiuu CIyqaiiHbIX BETUYNH XapaKTepU3yeT:
a) CTEeNEHb HE3aBUCUMOCTHU MEXKIY CIy4alHbIMU BETMUMHAMY;
0) cTeneHb HEMMHEHHON 3aBUCMOCTH MEX]Ty CIIy4aliHbIMU BEJIMYUHAMU;
B) CTEIEHb JUHEHHON 3aBUCUMOCTH MEX/y CIIydallHbIMHU BEJIMUNHAMU;
I') CTENEHb PErPECCUU MEXAY CIy4alHbIMU BETMUMHAMHU.
20. CraTucTHUYECKO# TUIIOTE301 HA3BIBAIOT:
a) MPEeI0I0KEHNE OTHOCUTENILHO CTATUCTUYECKOI'0 KPUTEPHS;
0) IpenoyoKeHNe OTHOCUTENBHO IMapaMeTpoB WM BHJA 3aKOHA paCIpe/eeHus reHe-
paJIbHOM COBOKYITHOCTH;
B) IPEANOJIOKEHNE OTHOCUTEIBHO 00beMa reHepalbHOW COBOKYITHOCTH;
I') IPENOJI0KEHNE OTHOCUTEIBHO 00beMa BBIOOPOUHOIN COBOKYITHOCTH.

7.2.2 IlpuMepHBbIii IepeyeHb 3a]aHUI /15 pellleHus CTAHAAPTHBIX 32124

IlepBblii cemecTp

1. Pemmth cucTeMy JIMHEWHBIX ypaBHEHHH MeTo1oM Kpamepa:
2X1— 32+ Xg=—7
X1+ 4x, +2x3=-1
X1 —4Xo =5,
2. UccnenoBath cUCTEMY M pelIUTh MeToaoM ["aycca



X, =X, + X3 =X, =2
X, +2X, =2X; — X, =—5
2%, — X, —=3X; +2X, =1
X, +2X, +3X; —6x, =-10
3. Haiitu koopuHaThl BEKTOpa X B 0asuce g, €,, §,.
e =e +e,+3e,

e,=3/2¢e —¢,
e, =—€+6e,+¢6
={1,2,4)

4. Nanst Touku A(1, 2, 3), B(-1, 0, 2), C(0,1, -1), D(2, -3, 0). Haiitu:

1) opt BekTOpa AB,

2) Hampagnsronue kocunycsl Bekropa CB,

3) Ipoeknuto BekTopa AB Ha BekTop CB,

4) VYron mexny Bekropamu AB u AC,

5) Ilnomans Tpeyronbanka ABC,

6) Oobem nupamuasr ABCJL,

7) Hmuny BeicoTa Tpeyroasauka ABC, onymennyto u3 C na AB,

8) Bsicoty B pamu/e , onymiennyto u3 D va ABC,

9) Jlexat mu touku A,B,C,E B oaHoi#i iockocTH, eciu E(—1,1,2).
5. Haiitu npenesnbl

x* — X V14 X+ X2 =T +2x— X2

lim————;2) lim :3) lim
) xelx +X—2 ) xaz X2—2X )Xaoo

5x -2\ . 1-cos4x

;A lim—

5x+2 x-0 2x-1g 2X
6. Haiitu HpOI/ISBO,I[HBIe GYHKITUHN:

1) y—X Hl(’ 2) y=39": 3) y=Incos7x; 4) y=vx*+2x+3; 5)
+
y=(x +1)S|n 3X.
N N X -1 z+1
7. HaliTu TOUKy niepeceyeHust IpsIMOU U TNIOCKOCTH, €CIIN 2= T 5 ,X+2y+32-29=0

8. Haiiti MHTEpBaJIBI BBIMYKJIOCTH, BOTHYTOCTH M TOUYKH Iepernda KpuBou

y =3/4x® —12x

9. Haiiti TOYKHM SKCTpeMyMa U aCUMITOTHI KPUBOU
16

T x(4-x)
10. Beruncauts npubmmkendo  arcos(0,9).

Bropoii cemecTp

1. BBIYHCINTD HHTETPAIbI:
(6x-1)
1) j S A A 2)J.(7x—10)cos4xdx

6x+13
3) J- arctgx +1dx 4) NG +x+2
1+ x? J.x+2

2. Beruncnuth MHTErpa

4 7l2
1)I(§—£—sinﬂ—){}dx. 2) [ xsin3xdx .
X 8 5



3. Beruncnuth JUIMHY Oyrd KpuBoit Yy =2-—¢%,In J3<x<InyB.
4. BBIYMCIIUTS ILIOIIAAL CETMEHTA, OTCEKAEMOIO NMPAMON Y = —X OT mapaboisl Y =2X — X,

5. BBIYHCIUTH YacTHBIE MPOU3BOJAHBIE 1-TO mopsaka U auddepeHiman GyHKIUA IBYX Tepe-
MEHHBIX:

f:x(x;y).

y
6. Uccnenoats GyHKOMIO Z = X + Xy + Y2 +X—y+1 Ha 3KCTpeMyM.

7. I3MEHUTB NOPSAOK UHTETPUPOBAHMUS.
0

fdxj fdy+j.'dxj.'fdy'
-2 7\/27? -1 x

8. Beruncinuts
jj(x2y+3xy2)dx dy
IZI)D: x=-1, x=1, y=1, y=2.

9. HaiiTu miomaab GUrypsl, orpaHU4€HHON TaHHBIMU JTMHUSIMU:

Yy -2y +x* =0,
y’ — 10y +x* =0,
1
= —x y= 3%
y e y
10. Berunciurs ”_[ycos(y+z)dxdydz, ecmn V : y:x/;,yzo,z:o,x+y:%.
\Y

11. Pemmuth quddepeHnanbHbie ypaBHEHUS.
2

D Y=y Dy =La2e2 3) yrw=(x-Dey’
12. Haiitu pemenne 3agaun Ko
y-y/x=x% y@=0.
13. Haiigute oOmiee pemenue qudepeHnaasHOT0 ypaBHEHHS
1) y"-2y' -8y =80co0s2x, 2) y"-6y'+13y =25xe?*,

14. Pewnts 3agauy Koum  y"—4y'+4y =-x*+3x, y(0)=3, y'(0)=4/3.

15. Haiitu pemenne 3aaaun Komu.
y' -6y +8y=4/(1+e™), y(0)=1+2In2, y'(0)=6In2.

16. Pemuts cucremy nuddepeHInanbHbIX ypaBHEHUN
{)’( =4x+3,

) x(0) =-1, y(0)=0.
y=X+2Yy,

17. Dx3aMeHalMOHHBIN OWJIET I MMCHhbMEHHOTO 3K3aMeHa cocTouT u3 10 BompocoB — 1o 2 BO-
npoca u3 20 mo KaxaoW U3 MATH TeM, MpeAcTaBleHHbIX B Omiere. [1o kaxxa0ii TeMe CTyAeHT
MOATOTOBUJI JIUIIb TIOJIOBUHY BCEX BOMPOCOB. KakoBa BEpOATHOCTH TOTO, YTO CTYAEHT CHACT
9K3aMEH, €CJIH I TOTO He0OX0UMO OTBETHTH XOTs OBl Ha OJIMH BOIMIPOC O KAXKIAOW U3 MSATH
TeM B Ouiere?

18. IIpubop MokeT cobupaThbcs U3 BEICOKOKAYECTBEHHBIX JeTajel u U3 jeTaneil 0ObIYHOTOo Ka-
yecTBa. M3BecTHO, 4TO 0K0JI0 40 % npubopoB cobupaeTcs U3 BBICOKOKAYECTBEHHBIX JeTajei,
IIPU 3TOM BEPOSITHOCTh 6€30TKa3HOU ero padoTsl 3a Bpems t paBHa 0.95. Eciu mpubop cobpan
U3 JeTayeil 00bIYHOTO KauecTBa, 3Ta BeposTHOCTh paBHa (0.7. IIpubop HCIBITHIBAJICS B TEUEHHE
BpeMmeHu t u paboran 6e30Tka3Ho. HaiiTh BeposSTHOCTB TOTO, YTO OH COOpaH U3 BHICOKOKade-
CTBEHHBIX JIETaJIEH.



19. [lan 3akOH pacmpeaeieHus TUCKPETHOH citydaitHoii BenuuuHel X. Hailtn matremaTuueckoe
OKUJaHWE, TUCTICPCUIO U CPEIHEKBAIpaTHIECKOe OTKIOHeHHE. [locTpouTh rpaduk GyHKIHH
pacupeneneHus.

X |45 70 95 120 | 145

p 01 (02 |05 |01 |01

20. 3agana ¢ynkuus pacmpenencnus F(X) cioywaiiHod Benwuumnbl X. HaiiTu mioTHOCTh pac-
npezeneHusi BepositHoctei f (X), MaTremarnveckoe 0XKHAaHUE, JUCIICPCUIO, CPEIHEee KBajpa-

THUYECKOE OTKJIOHEHHE W BEPOSTHOCTH IMOIMAJaHus CIydailHO#W BeinuuuHbl Ha otpe3ok [0, 1].
[ToctpouTs rpaduku GyHKINHU pactpeaeneHns U QYHKIMH IIIOTHOCTH pacIpeieeHusl.

0, x<0,
F(x)={x%/8, 0<x<2,
1, x>2.

7.2.3 IlpumepHbIii NepevYeHb 3aJaHMi 11 pelleHus1 NPUKJIATHBIX 32124

IlepBbIii cemecTp

1. 3anucartp pa3nokeHHe CHIOBOTO BekTopa F mo Gasucy i, j, K, 3Has, uro cunma F - mpwuro-

*KeHa kK Touke M (X,Y,Z) | HampaBiieHa K Hadally KOOpJWHAT, a BeIM4KUHa Clibl F  mpsiMo
MPOTIOPITMOHATBHA PACCTOSHUIO OT Touk M 10 Havana koopaunat. Kosddumuent npo-
MOPIHOHATBHOCTH paBeH K .

2. Bektop E mnpuioxeHHBIH B TPOU3BOJILHON TOYKE pocTpaHcTBa M mMeeT HampaBiieHHe

paanyc-BeKTOpa r=0OM u JUIUHY | E |= %, r=| r |, g >0—const. Kak 3anucaTs BEKTOp E
r

? C kakuM (pU3NYECKUM 3aKOHOM CBsI3aH BeKTop E ?

3. Ktouke O mpunoxens cunsl  F , i =1,2,3,4, onqunakoBoi Benuuussl | F |= F . 3Has, uto

(R,F)=(F,, F)=(FR,F,) =72°, naiitu 3HayeHre 1 HAIPABICHUE PABHOICHCTBYIOIIEIH.

4. HaliTu neHTp TAXKECTU CUCTEMBI, COCTOSILEH U3 IBYX MaTepUaibHbIX Touek A u A,, B KO-
TOPBIX COCPEAOTOUYEHbI Macchl M, u M, . Panmyc-BekTopsl Touek A u A, COOTBETCTBEH-
HO PaBHBI Fl U E

5. HaliTu BeM4KMHY PaBHOICUCTBYIOIIEH ABYX CHJI, PUJIOKEHHBIX K OJTHOM TOYKE, 3HAs BEJIU-
YUHY COCTaBIISIOLIUX CUJI U YTOJI MEXI1Yy HUMH.

Pemuts 3aiavy JId cjrydas TpEX COCTABJIIOMINX CUJI, IIpeAIiojiarast U3BECTHbIMU BCJINYHUHbBI
9TUX CUJI U TPpHU YIJIa MCXKAY HAIIPABJICHUAMU CUJI, B3ATBIX IIOIIAPHO.

6. HYCTL 3JICKTPOH, 3apsJ KOTOPOro paBE€H €, IBHIKETCS CO CKOPOCTBO V B MarHUTHOM IIOJIC
MOCTOSIHHOM HaIIpAKCHHOCTHU H . B Takom CJIydqac Ha DJICKTPOH ﬂeﬁCTByeT OTKIIOHAMOLIaA

J— o J— e — JE— o
cuna F ,onpenensemas popmynoit F =—[vxH],rne C-ckopocts cBeta. HaliTu Benuunny
c

cuiel F .

7. Tpu cunsl F, F,, F; , mpuioxens! B 0HOI TOUKe, UIMEIOT B3aUMHO MEPIEHIUKYIISIPHbIE Ha-
npasnenusi, F = E, |, 1=1,2,3. OnpenenuTp BETHYHHY UX PAaBHOCHCTBYIONICH Fu pa-
00Ty, KOTOPYIO OHa COBEPILIALT, KOTJIa €€ TOUKa MPHUIIOKEHHs], ABUTasiCh MPSIMOJIMHEIHO, T1e-
pemeniaercs U3 Hayajla B KOHEI] BEKTOpa Es .

8. HyCTL BpalIaTCJIbHOC ABUKCHUEC ) KUJAKOCTHU BOKPYT' OCH Oz 3a1aHO BEKTOPOM er'IOBOfI CKO-



poctu @ = @k . Paguyc-BeKTOp 4acTUIIBI )KUAKOCTH, HAXOSIIEHCS
B Touke M (X,Y,Z) OTHOCHTENBHO IIEHTpa €€ BpalleHus, 0003Ha-
yuM yepe3 p . Bexkrop V(M) =[wx p] sABIsA€TCA BEKTOPOM JIH-
HEHHOM CKOPOCTH BpPaIAOLIEHCs YaCTULbI )KUIKOCTH.

1) [lokazate Ha yepTE)KE BEKTOPHI @, O,V .

2) Haiitu pasnoxeHnue BeKTopa V

no 6azucy i, j, k u3Hauenwe |Vv|.

9. 3aKOH M3MEHEHUS TOKA B AJIEKTPOMarauTe 0e3 IIyHTa ornpeensercss GopMymnoi
L

. E t . .
i(t) = Rl—R (I —e®*® ). Cumnras Bce mapameTpsl 5To¥ GOPMYJIbI MOCTOSHHBIMH, HANTH
+
2
CKOpPOCTh TOKa B MOMeHT Bpemenu t=0.
10. Cuia nefcTBUSI KPYTOBOTO JIEKTPUUYECKOTO TOKA Ha HEOOJIBIIION MarHuT, 0Ch KOTOPOTO
pacnoJio’keHa Ha MepHEeHANKYISIpe K IIIOCKOCTH KpYra, MPOXOSAIIEM Yepe3 ero LEHTP, Bbl-

CcX

(a2 + X2)3/2 ?

MarauTa (0 < X <o), a- paauyc kpyra. [Ipu kakom 3HaueHun X BenuuumHa F Oyzner Hau-

paxaetcst hopmynoit F = rae C—Const, X- paccTOsiHHE OT LIEHTpaA Kpyra J0

OoJIBIIIEN?

11. JIBmkeHne MaTepHAaIbHON TOUKH IIPOUCXOIHT II0 3aKOHY S = Ae “sinawt | (Ak,w>0),

KOTOPBI Ha3bIBAETCS 3aKOHOM 3aTyXarolux kojgebanuit. HailTu ckopocTh ABMKEHUS, YCKO-
peHHe U CUITY, O] AeUCTBUEM KOTOPOU MIPOUCXOIUT 3TO JBUKECHHE.
12. B monymap paguycoMm R BrimcaTh mIpsIMOYTOJIBHBIN TapalijIesIeue ] HanOoJIbIIero oobEma.

Bropoii cemectp

.2
1. HanpsxeHne CHHYCOMIAIBHOTO ToKa naetcs popmynoi E(t) = E, sin Tﬂt, a TOK (opMyIon

.2
J(@t)=1J, Sln(T7Zt -@,), tae E, u J, —NOCTOSIHHBIC BEIMYUHBL, | — EPUOL; ¢, — TaK

Ha3bIBaeMas pazHocTh (a3. Berumcnants padoty Toka 3a Bpems ot t, =0 o t, =T.
2 2
N X y N
2. Koten, nMmerommii popMy /UTHITHIECKOTO TTapadoionia Z = 1 + 9 u BeicoTOd H =4 ™,

3
3aI10JIHCH XUAKOCTBIO IINIOTHOCTBIO o= O,ST/M . Berunciuth pa60Ty, KOTOPYIO HY>KHO 3a-

TPaTUTh HA NIEPEKAUMBAHUE KUAKOCTHU Yepe3 Kpail KoTJa.
3. BbIuucnuTh KOOPAWHATHI LIEHTPA MACC OJJHOPOIHOM MIIOCKOU (DUTYpBI, OTPAaHUYEHHOH JIHU-

HusME Y =6— X7,y =2.

4. Haiitu moment wunepuuu |, Tema, 0OpasoBamHOro o0mEeH  YacThiO  Imapa

2 2 2 2 2 2 2
X"+y + (Z — R) <R’ u konyca X" +Yy" —2°< 0, ecnu muoTHOCTH Tena paBHa €lu-
HHIIE.
5. HaiiTi KOOpJIMHATHI IIEHTPA TSHKECTHU TeJa, OTPaHHUEHHOTO TIOBEPXHOCTSIMH
2 2
27 =X"+4X+Yy -2y +5, Z=2, eciau IIOTHOCTH TeJla U3MEHSIETCS M0 3aKOHY:
2 2y.
p=p((X+2)"+(y-1°);
6. HaifT MOMEHTBI HHEPIIUH OTHOCUTEIILHO KOOPIMHATHBIX IJIOCKOCTEH OTHOPOHOTO Teja
IUIOTHOCTH 0, , OTPAaHUYEHHOTO TIOBEPXHOCTSIMH:



2=4-x>-y*,2=1,%x=0,y=0(x>0,y>0).

7. Haiitu momentsl unepunu |, u |, otHocuTenbHo oceit OX u Oy 0QHOPOJHOM IIIACTUHKH

C IUNIOTHOCTBIO O = [, OTPAaHUYEHHON KPUBBIMHU:
y=0,y=X,y=2-X;
8. Yactuiia Mmaccsl m aBukercs o ocu OX, OTTAIIKUBAsACH OT TOYKU OT X = 0 ¢ criiol 3mrg u

MIPUTATUBAACH K TOUKE X = 1 ¢ cuioit 4mry, rje Fo U 1 — paccTosHUsA 10 3TUX Touek. Omnpe-
JIETUTh JIBUKEHUE YACTULIbI C HAYAJIbHBIMU YCIOBHUSMHU

x(0) = 2, x(0) =0.

9. DnexkTpuyeckas Lelb COCTOUT U3 MOCIIEI0BATENLHO BKIFOYEHHbBIX HCTOYHUKA IIOCTOSIHHOTO
TOKa, Jalollero Hanpsbkenue V, conpoTusiieHus R, camonnaykiuu L u BeIKIItOUaTes, KOTo-
poiii BKTrouaercs nipu t = 0. HaiiTu 3aBUCMMOCTB CHITBI TOKA OT BpemeHH (tipu t > 0).

10. PemuTh mpenplaymIyro 3amavy, 3aMEHUB caMOMHIYKIWIO L koHmencatopoMm emkoctu C.
KonneHcarop 10 3aMbIKaHMS LEMU HE 3apsiKEH.

11. Ckopocts V MoJeKys uieanbHOT0 ra3a HoJUUHsIeTCs pacnpeaeneHuto Makcsea:

f(v)= \/%BS/ V2 exp (— %sz), v>0, B=2. MoseKkyna IMCCONMHPYET MPH YHApE O CTEHKY,
eciy ee KHHEeTHYecKast SHeprusl IIpeBhIIIaeT dHepruto aucconnanuu E . Kakas nons monexyn
crocobHa Kk aucconnanun? Ouenunre oty goiro aist Eq =5KT .

12. Monekynbl, anicopOUpoBaHHBIE HAa TIOBEPXHOCTH, MPH BBICOKHMX TEMIIepaTypax o0pazyroT

JIBYMEpHBINA uaeanbHblil ra3. Ilpu aToM ckopocTs V MOJIEKyNbl — cily4aiiHas BeITWYHHA, pac-
v V2 , kT .

npelenennas 1mo 3akony Penes: f(v) = —ep|——| v=0, o’=—. Haiitu cpennee 3Ha-

c 2 m

(52
yenue u ¢paykryanuo (CKO) kuaeTndeckoi sHeprun Mosiekyasl K = mv? / 2.

13. Onpenenuth 007aCTh K3MEHEHUM YPOBHEH HANPSsDKCHUS MPU YCIOBUU HOPMAJIBHOTO 3aKOHA
pacrnipenenenus. [Ipu 3ToM UMEIOTCS CIEAYIONINE UCXOIHBIC JaHHbIe (Tadu. 3.2)
Tabmuma 3.2.

Hexoonwvie oannvie

YPOBHU HaIIPSKEHUS
1 2 3 4 5 6 7 8

U.xB 106,51 108,0 | 111,5|110,2|109.4 | 112,0|107.9 | 109.6

[TapameTp

14. BeposATHOCTb TOTO, YTO CYTOYHBIH PacXo]| dJEKTPOIHEPrUH HE MPEBBICUT yCTAaHOBJICHHOMN
HOpMBI, paBHa (.75. HailTu BEpOSTHOCTH TOTO, YTO B OpKalmiue 6 CyTOK pacxoj dJIEKTPO-
SHEPruM B TeUeHUeE 4 CyTOK HE MPEBBICUT HOPMBI.

15. Haiitu BepostHOCTB TOTO, 4TO 80 13 400 111(PpOBBIX BOJILTMETPOB HE OYIYT COOTBETCTBOBATH

KJIACCy TOYHOCTH, €CIIM BEPOSATHOCTH MOSIBICHUS TAKOTO COOBITHS B KaKJOM HCIIBITAHUU CO-
crasiset 0.2.

7.2.4 IlpumepHbIii NepeYyeHb BONMPOCOB /1JI1 MOATOTOBKHU K 3a4eTy
He npenycMoTpeHo y4eOHBIM TIIaHOM

7.2.5 IlpuMepHbIH NepeYeHb BONMPOCOB JJIsl MOATOTOBKH K IK3aMeHY
IIepBblii ceMecTp

1. MHoxecTBa 1 oncpanv Ha HUMHU. Jlornueckass CMMBOIIHKA.
2. KoMIiuiekcHbie uncia u ﬂCﬁCTBHH Haa HUMU.
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Tpuronomerpuueckass U mokaszarenbHasi (OpMBI KOMIUIEKCHOro yucna. Omepauun YMHOXKEHHS U
JIeTIeHusl.

®opmynsl Dinepa u Myaspa. V3BneueHne KopHs N-i CTENEHN U3 KOMITJIEKCHOTO YHCIA.
Mmuorounensl. Teopemsl 'aycca u be3y. PaznoxeHne MHOrouneHa Ha JUHEWHbIE M KBaJpaTUYHbIE
MHOKUTENH.

Pasnoxenue paunoHanbHBIX po0eid Ha mpocTeimue Apoou.

Martpuiibl. JeficTBUS Ha MaTpUIIAMK. DJIeMEHTapHbIC TPeoOpa30BaHMs MATPHIL.

Onpenenutenu. CBoiicTBa onpenenureneil. Beruncnenue onpenenureneit 2-ro, 3-ro 1 N-To MOpsIKa.
HesripoxxaeHHbie kBaapaTHble MaTpuibl. OOpaTHast MaTpuna. Panr MaTpuisl.

CucreMbl N TUHEHHBIX ypaBHEHUM ¢ N Hen3BecTHRIMU. Dopmyiel Kpamepa.

Pemenne mpom3BONBHBIX CHUCTEM JWHEHHBIX ypaBHeHH. Merox [Maycca. Teopema Kponeke-
pa—Kamemnu.

OpHoponHas cucTeMa JIMHEHHBIX ypaBHeHu. DyHaaMeHTaIbHas CHCTEMa PeleHHH.

BexkTopsl 1 JInHElHbIE oniepanyu Hal HUMU. [Ipoeknys BekTopa Ha OCb.

Pasnoxxenne Bekrtopa mo 0Oasucy. JlekapToBbI KOOpAMHAT BEKTOPOB M To4deK. Momynb BEKTOpa.
Hanpagisiromuye KOCHHYCBI.

CkangpHOe TIPOM3BEIEHHE BEKTOPOB, €ro OCHOBHBIE CBOMCTBa. IIpHuiio’KeHHS CKaJIspHOTO
MIPOU3BEJCHHUS.

BekropHoe mpom3BeleHHE BEKTOPOB, €ro OCHOBHBIE CBoOicTBa. lIpuiokeHHs BEKTOPHOTO
[IPOM3BEJCHHUS.

CwMmernranHOE MTPOM3BEJIEHHE TPEX BEKTOPOB U €ro MPHIIoKeHus. [[BoiHOEe BEKTOPHOE ITPON3BEICHHUE.
Cucrembl KOOpIUHAT Ha TIOCKOCTH. [IpeoOpa3oBaHns AeKapTOBBIX CHUCTEM KOOPAWHAT.

[psimMast Ha TuTOCcKOCTH: Pasnuynbie GOpMBI YpaBHEHHUSI TPSIMOU.

VYron Mexay npsAMbIMU Ha TJIOCKOCTU. PaccTosiHuE OT TOYKH 10 TIPSMOM.

KpuBblie BToporo mopsijika Ha IIIOCKOCTH: JJUTHIIC, TUTIepOoa 1 napadola, UX XapaKTepUCTHKH.
[TnockocTh B mpocTpaHcTBe: Paznnynbie (opMbl ypaBHEHHS IJIOCKOCTH. YTOI MEXIY IIIOCKOCTSIMH.
PaccrosiHre OT TOUKH 10 TIIIOCKOCTH.

[Ipssmast B mpocTpancTBe: Pasmuunbie (GopMbl ypaBHEHHS MPSMOM B IIPOCTPAHCTBE. YTOI MEKIY
npsMbIMU. B3auMHOE pacnoyioxkeHre NpIMON U MIIOCKOCTH.

IToBepxHOCTH BTOPOTO MOPSI/IKA.

[oustue Gpyukiuu. Yucnosie pyHkiinu. OCHOBHBIC XapakTepucTUku GyHKiuu. OOpaTHast PyHKIHUA.
CroxxHast GyHKITHS.

Uwucnoseie mocnenoBarenbHocTH. [Ipemen. beckoreuno manpie 1 6ECKOHEYHO OOJBINHE ITOCICIOBA-
tenbHOCTHU. [IpenenbHbie Touku. [Ipunuun bonsiiano-BeliepiTpacca.

[Ipenen pynaxmuu. OMHOCTOPOHHUE TIPEAEITHI.

Bbeckoneuno Gompime n GeckoHeduHO Mainble GyHKnnu. CBoiicTBa mpenenos. Ipu3Haku cymiecTBo-
BaHUS OPEIEIIOB.

n
3amMevarenpHbIC Tpeneinl. [Ipenen mocienoBaTeTbHOCTH (1+ %) . Yucio e.

OKBHBaJICHTHbIC OECKOHEYHO Majble (DYHKLINHU U UX IPUMEHCHHE.

HenpepsiBHOoCcTh dyHknnu B Touke. Kmaccudukarms Touek paspeiBa. CBolicTBa (yHKIIWH, HEmpe-
PBIBHBIX Ha OTpE3KeE.

[IponsBogHas GyHKINH, €€ TEOMETPHUECKHUH W MEXaHWYECKHA CMBICI. Y PaBHEHHS KacaTeNbHOU H
HOpMAJIA K KPUBOM.

OcHOBHBIE ITpaBUIIa HAXOXKICHUS TPOU3BOAHBIX. [Ipor3BoaHas criokHON U 00paTHON (yHKIIHH.
HuddepennupoBanne GyHKIUH, 3aJaHHBIX HEIBHO W mapamerpuyecku. Jlorapudmmaeckas
MIPOU3BOIHAS.

Huddepenmman yaknnu. ['eomerpuueckuit cmeicn auddepennnana. OCHOBHBIC MpaBHIIa HAXOX-
nennst muddepenuanos. IaBapuanTHOCTE hopMbl TuddepeHIraa.

[IpousBoansie n auddhepeHnnansl BHICIINX TOPSIKOB.

OcHoBHbIe Teopembl 0 AudhepeHIHpyeMbIX QYHKIUSX.

®opmynel Teitnopa u MakiopeHa.

PackpeITre HeonpeneneHHocTel no npasuiy Jlonurans.

VYcioBue MOHOTOHHOCTH (QYHKUIMH. DKCTpeMyM QyHKUuH. Heo6Xxomumoe M AOCTaTOYHOE YCIIOBHS
skcTpemyma. HaunOospiiee 1 HauMeHblIee 3HaUYeHUsI HEIPEPbIBHON Ha OTpe3Ke (PyHKLUH.
Hanpasnenue Beimykiocta Gpyakuun. Touku neperuoa.

AcumnToTsl GyHKIHH. O01Iast cxema uccieioBaHus QyHKIMH U IOCTPOeHHUE ee rpaduka.



Bropoi cemectp

. Ilonstre o mepBooOpa3Hoii 1 HeonpeaeneHHoM nHTerpajie. CBoiicTBa HeoNpeaeIeHHOr0 HHTErpaa.

. nTerpupoBanre MeToJaMu 3aMEHbI MEpEMEHHOM M IO YacTaM. VHTerpupoBaHHE panOHAIBHBIX
npo0ell U TPUTOHOMETpUYEeCKUX (QYHKIMH. VHTerpupoBaHue HppallMOHATIBHBIX U TPAHCLEHICHTHBIX
GyHKUIUH.

3. Iloustue onpenenenHoro unrerpana. ®opmyna Hetorona—JleliOHuma. OcHOBHbBIE CBOWCTBaA oOIpese-
JeHHoro uHTerpaia. [IpousBoaHas uHTErpaja o BepXHeMy npeenty.

. Brruncnenue omnpeneneHHoro nHTerpajia MeToAaM1 3aMeHbI ITepeMEHHOM U 110 YacTsIM.

. HecoGcTBennbie naTerpansl 1 u 2 poga. Ilpu3Haku cXoAMMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

. l'eomerpuueckue u puznvecKre NPUIOKEHHS OMPeeIEeHHOTO HHTErpania.

. [lonsiTHe QyHKINU HECKONBKHUX TepeMeHHbIX. O0nacThb onpeznenenus. [Ipenen u HempepbIBHOCTb.

. Hacrable npousBonHble U quddepenHiuan GyHKIMH HECKONBKUX MEepeMeHHbIX. VX reomerpuyeckuii
cMbici. YacTHble Mpor3BOAHbIC U MU (D (hepeHIHabl BRICIIHX TOPSIKOB.

9. luddepennnpoBanue cIoKHbBIX QYHKIUN HECKOIBKUX NepeMeHHbIX. [lomHas npousBoanas. Mupapu-

aHTHOCTH popMmbl iepBoro auddhepennnana. JudpepeHnnpoBanre HeIBHBIX (QYHKIIHHA.
10. IIpunoxenus: YaCTHBIX TPOU3BOAHBIX. KacarenpHas MI0CKOCTh U HOPMaJlh K TOBEPXHOCTH. Dopmyiia
u psn Telnopa.

11. DkcTpemyM QYHKIIMU HECKOIBKUX TIepeMeHHbBIX. HeoOX0MMbIe 1 TOCTaTOUHBIE YCIOBUS KCTPEMYMA.

12. HaunGomnblee ¥ HanMeHblllee 3HaueHNsT (PYHKIIMK B 3aMKHYTOH 00JacTH. Y CIIOBHBIH 3KcTpeMyM. Me-
TOJ MHOXUTENel Jlarpanxa.

13. /IBoitHOM WHTErpaJ, €r0 OCHOBHBIE CBOMCTBA. CBeIeHUE JBOWHOIO WHTETpajia K TOBTOPHOMY B Jie-
KapTOBOW cHcTEME KOOpAuHAT. JIBOMHON MHTErpall B MOJSIPHBIX KOOPAUHATAX.

14. TpoitHoil nHTErpasn. BeraucieHne TpOWHOTr0 WHTETpajia B IEKAPTOBBIX, IMJIMHAPHIECKUX U chepude-
CKHX KOOpAMHATAX.

15. OcHOBHBIC MPHUIIOKEHUS TBOMHOTO U TPOMHOTO MHTETpaIa.

16. OcHoBHBIE cBesieHus 0 quddepeHInanbHbIX ypaBHeHUsIX. OCHOBHbIC YpaBHEHHS |-T0 TOpsi/iKa, WH-
Terpupyemble B KBaipaTypax. Teopema cyliecTBOBaHUS U €AMHCTBEHHOCTH pelieHus 3agadn Kommn.

17. IndpdepeHnnansHabie ypaBHEHUS BBICIIHX TTOPSIKOB. OCHOBHBIC TTOHATHSA. METOMbI TOHMKEHUS T10-

psiaka.

18. Jluneitnpie quddepeHiinanbHble ypaBHeHUA N-ro nopsaka. OCHOBHBIC CBOMCTBA.

19. OmHopomubie ¥ HEOAHOPOMHBIC JIMHCHHBIC YpaBHEHUS N-To mopsiaka. Meron Jlarpamxka.

20. JluneitHbBIe ypaBHEHUS N-TO TIOPSIKA C MIOCTOSHHBIMU KO3 QHUITHEHTAMH.

21. Cuctemsl quddepeHiinanbHbIX ypaBHeHnid. HavaapHast 3amada. HopmainbHas TMHEHHAs CHCTEMA.

Meron HCKITIOYEHHS.

22. [lousaTue ycroitunBocTH pemierns nuddepeHnnaIbHoro ypaBHeHHS.

23. Cnyvaiinbie coObiTus. Orniepanu HaJl COOBITUSIMH.

24. YacroTa coOBITHI U ee CBOICTBA.

25. Kiaccuueckoe, CTaTUCTUIECKOE M TEOMETPUYECKOE OIPENENCHHUS BEPOSITHOCTU CIIyYaliHOIO COOBITHS.

26. KoMOMHATOPHEII METO ] BEIYMCIICHHS BEPOSTHOCTEH.

27. TeopeMbI CIIOKEHHSI I YMHOXKEHUS BEPOSITHOCTEN.

28. ®opmyna nonHOM BepostHocTH. Popmyna baiieca.

29. [locnemoBaTenbHOCTh HE3aBIUCUMBIX UCTIBITaHH (cxema bepHymmn). Acumnroruku Ilyaccona u My-

aBpa—Jlamnaca.

30. CirydaiiHbie BeTMYNHBL. 3aKOH paclpeieieHns CITyYailHON BeTHIHHEL.

31. ®yHKUs pacnpeneaeHus CIy4ailHol BETUYNHBL

32. [InoTHOCTH pachpeneneHusl BEpOSTHOCTEN Cy4ailHON BETUYHHBIL.

33. YucnoBble XapaKTEPUCTUKU CITyYaUHbIX BETUYHH.

34. PaBHOMEpPHBIN 3aKOH pacHpeeIeHuUs.

35. buHOMUAIBHBIN 3aKOH pacHpeeIeHHUsl.

36. Pactipenenenue Ilyaccona. IIpocreiimmii mOTOK COOBITHIA.

37. Iloka3aTenbHbIN 3aKOH pacrpeneacHusl.

38. HopManbHbIi 3aKOH pacrpenencHusl.

39. CnyuaiiHble BEKTOpBL. 11X BEpOSTHOCTHOE OIUCAHHE.

40. OyHKuUA pacupeaeseHus Cay4yalHoOro BEKTOpa.

41. IInoTHOCTH pacnpeneneHns BEpOsITHOCTEN CIydaiiHOro BEKTOPA.

42. YncnoBsle XapaKTEpUCTUKU CIy4aiiHOro BeKTopa. CBOHCTBA KOPPEIALMOHHOIO MOMEHTA.
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43. YcnoBHbIe 3aKOHBI pacnpezeneHus. [[pu3Hak He3aBUCUMOCTH CITy4aiHBIX BETMYKH.

44. OyHKUWM coydYalHBIX BeMU4rH. X 4rcIoBbIe XapakTepucTuku. CBOHCTBA MATEMATHIECKOTO OXKH-
JaHWS U JUCIICPCHH.

45. 3akoHbl pacnpeneneHust QyHKIUN CITy4aiiHbIX BETHYHH.

46. [IpenenbHbIE TEOPEMBI TEOPUH BEPOSTHOCTEH.

47. Ilpenmer ¥ 3a/1a4i MaTeMaTHUYECKON CTaTUCTUKU. BbIOOpKa ¥ criocoObI ee mpecTaBlIeHNUS.

Br100opouHbIe XapaKTepPUCTHKH.

48. ToueyHbIE OIICHKU U UX CBOWMCTBA.

49. VnTepBanbHble OlleHKH. JloBepUTeNnbHbIE HHTEPBAJIBI ISl MapaMeTpOB HOPMAIIbHO pacrlpe/ieseHHoH
IeHEpPaJIbHON COBOKYITHOCTH.

50. IIpoBepka craTucTudeckux runore3. Kpurepuii cornacus [Tupcona.

7.2.6. MeToauka BBICTABJIEHUS] OLEHKH TNPH NPOBEeJIEHUH IPOMEKY-
TOYHOM aTTeCTALMH

Ha ocHoBanuu BOIPOCOB AJIs MOATOTOBKHM K AK3aMeHy (opMuUpyroTcsi ousneTsl. B
KaKIOM OWiieTre cojaepXkarcsi TpU TEOPETHYECKMX BOIPOCa U JIBE 3a/ayd U3 Pa3HbIX
pa3zenoB AUCIUILINHBL.

DK3aMeH IS CTYIGHTOB IPOBOAMTCS IO CMEIIAHHOM cucTeMe (MMCbMEHHO-YCTHO).

CTyneHT TOJDKEH JaTh MOJHBIM MMCHMEHHBIM OTBET Ha OWJIET. 3aTeM MpernoaaBaTeib Oe-
CEIyeT CO CTYJAECHTOM. BO3MOXKHBI YTOUHSAIONIE BOIPOCHI.

Kaxxprit mpaBUIIbHBIN OTBET Ha BONPOC B OmieTe olleHuBaeTcs 3 0amuiaMu, 3a1a4a
OlleHMBaeTcs B 5 0aiioB. MakcumanbHOE KOJIMYECTBO HaOpaHHbIX OaiioB — 19.

Onenka «HeynoBieTBOPUTENBHOY» CTaBUTCS B CIIy4ae, €CIU MPaBUIbHbBIE OTBETHI
TOJILKO Ha TEOPETHMYECKHE BOMPOCHI MM PEIICHbl TOJBKO MPaKTUYECKUE 3aJlauyM, WU
CTyJCHT Habpasn MeHee § OaJIoB.

Onenka «Y IOBJIETBOPUTEIHLHO» CTABUTCA B Ciyyae, €clid CTylneHT HaOpan §8-10
0aioB.

OrneHka «XopoII0» CTaBUTCS B CiIy4ae, €ClM CTyAeHT HaOpai oT 11 mo 16 6amnos.

Onenka «OTIMYHO» CTAaBUTCS B ClIydae, €CIu CTyIeHT HaOpan 17-19 6amnos.

7.2.7 IlacopT OLIEHOYHBIX MaTEePHAJIOB

Kon
Neo | Kontponupyemsbie pas3iesbl (TEMBbI) .. | HaumeHoBaHue O11eHOYHOTO
KOHTPOJIUPYEMOM
n/m JUCLUILTAHBI CpeacTBa
KOMITETEHIINH

1 |DnemenTtsl Teopun MHOKeCTB U Bbiciieii| OI1K-4 Tect, KOHTpOJBbHAS paboTa,
anreopsl HK3aMEH

2 |AHanuTUyecKas TeOMEeTpPHUs OIIK-4 N3, sx3ameH

3 |BBenenue B marematnueckuii ananu3  |OIIK-4 Y CTHBIN 0npoc, KOHTPOJIbHAS

pabora, SK3aMeH

4 | dudbdepenuunansnoe ucuncnenue |OIK-4 Tect, KOHTpOJBbHAS padoTa,
GyHKIMI OHOM NEeHCTBUTENBHON Tie- 9K3aMEH
pEMEHHOMI

5 |HurterpansHoe wucumncinenue ¢ynkuuii |OIK-4 Tect, sx3ameH
OJIHOY J€MCTBUTEIBLHON IIEPEMEHHON

6 |HduddepenumansHoe ucuucnenue |OIIK-4 Y CTHBIN ONPOC, KOHTPOJIbHAS
(GyHKIUH HECKOIBKUX MEPEMEHHBIX paborta, 3K3aMeH

7 |KparHble HHTErpabl OIIK-4 N3, 3ammra, S5K3aMeH




8 |OGwikHOBeHHBIE  auddepenumanpabie| OITK-4 W13, 3ammra, s5Kk3aMeH
ypaBHEHUS

9 |Teopwus BeposTHOCTEU OIIK-4 Tect, 13, sx3ameH

10 |OcnoBsl MmaTemaTnueckoii ctaructuku  |OITK-4 VYeTHBIT 01IpOC, IK3aMEH

7.3. MeToauyeckue mMaTtepuaJibl, omnpeaeisiiomiue Mpouexypbl OlEeHHU-
BaHMsl 3HAHWH, yMEeHUI1, HABBIKOB U (MJIM) ONBITA eI TeJILHOCTH

TecTupoBaHue OCYLIECTBISIETCS, JTMOO MPU MOMOIIM KOMIBIOTEPHON CHUCTEMBI
TECTUPOBAHHUS, JINOO C UCIOJIB30BAHUEM BBIJJAHHBIX TECT-33JJaHUIl Ha OyMa)KHOM HOCH-
tene. Bpems tectupoBanust 30 MuH. 3aTeM OCYyLIECTBISETCA MPOBEpKA TeCTa SK3aMeHa-
TOPOM U BBICTABJISIETCSI OLIEHKA COIVIACHO METOAMKH BBICTABJICHHUS OLIEHKH IPH IMpOBe-
JCHUH MPOMEXKYTOUYHOM aTTecTaluu.

Pemenue cranmapTHbIX 3a7jad OCYILIECTBISAETCS, MO0 MpU MOMOIIU KOMIBIOTEp-
HOM CHCTEMBI TECTUPOBaHUS, JUOO C MCIOJIb30BAHUEM BBIIAHHBIX 337a4 Ha OyMaKHOM
Hocutene. Bpems pemenus 3anau 30 MuH. 3aTeM OCYIIECTBISETCS MPOBEPKA PELICHMUS
3aa4 HK3aMEHATOPOM U BBICTABIISIETCA OLIEHKA, COIJIACHO METOJMKH BBICTABIICHUS
OLICHKH TPU MPOBEJACHUU MTPOMEKYTOUYHOU aTTECTAIUU.

Pemenue npukiaaHbIX 3a/1a4 OCYIECTBIISIETCS, JIMOO MPU MOMOIIY KOMITBIOTEPHOM
CUCTEMBbl TECTHUPOBAHUs, JIMOO C KCIOJB30BAHHEM BBIJAHHBIX 3a/1a4 Ha OyMa)XHOM HO-
curene. Bpems pemenus 3anau 30 MuH. 3aTeM OCYyIIECTBISETCS IPOBEPKA PEILICHUS 3a/1a4
HK3aMEHATOPOM M BBICTABIISIETCS] OIICHKA, COTJIACHO METOMKHU BBICTABIICHUSI OLEHKU TpU
MIPOBE/ICHUHU MTPOMEKYTOUHON aTTECTAIUH.

8 YYHEBHO METOJUYECKOE 1 UHOOPMAILIMOHHOE
OBECIIEYEHHME JUCIUIIINHBI)

8.1 Ilepeyennb y4ueOHOM JUTEPATYPbI, HEOOXOAUMOI 1JIsl OCBOEHMUSI JHC-
UM ILINHBI

1. Kypc marematudeckoro ananuza/Jl. M. KambianH. MockBa: MOCKOBCKHI TOCYIapCTBEHHBIN
YHUBEPCUTET MMEHHU M.B. JlomoHoCOBa, 2001, Pexxum JOCTYyIIa:
http://www.iprbookshop.ru/13140.html  5BC “IPRbooks”

2. I'ycak, A. A. Maremarnueckuii anam3 1 quddepeHimanbHoe ypaBHeHue. [IpuMeps! u 3agaun
[DnexTponHbIi pecypc] : yueObHoe mocooue / A. A. I'ycak. — DIIEKTpOH. TEKCTOBBIC JTaHHBIE.
— Munck : TerpaCucremc, 2011. — 415 ¢.—978-985-536-228-0.—Pexum moctyna:
http://www.iprbookshop.ru/28122.html

3.I'mypman B.E. Teopust BeposiTHOcTei U MareMaruyeckas CTaTHCTHKA : ydeO. mocolue.

— M.: Bricmiee o6pazoBanue, 2008. -479 c.

4. TTuckynos H.C. Y. 1. TuddepenunanbHoe u HHTErpaibHoe ucuucinenus, 2010.

5. [Muckynos H.C. Y. 2. luddepennmanbHoe U uHTErpanbHoe ucuucnenus, 20006.

6. CoopHUK 33124 110 MaTeMaTHKe i BTy30B. [log o6mr. pen. A.B. E¢umosa, A.C. Ilocnenosa. B

4 gactax. Y. I, I, 1VV. 2001-2003.

. Ky3uenos JI.A. CoopHuK 3a7a4 10 BbICIIel MaTemaTuke. Tumosoii pacuet. 2008.

8. Kocrprokos C.A., Ilemxos B.B., lllynun I'.E. KomnbroTepHblii MpakTUKyM MO YHCIEHHBIM
MeToaM: yueb. mocobue [ DnekTpoHHsli pecype]. — Boponex : ®I'BOY BIIO «Boponex. roc.
TEXH. YHUBEpcUTET», 2013.

9. KoctprokoB C.A., Ilemiko B.B., Illynun I'.E., flctpe6xoB B.H. O6bikHOBeHHBIE qu(depeH-
[MaTbHBIE YPAaBHEHHS: METOIMYECKHE YKa3aHUs. [INeKTpoH.pecypc kadeaps BMOMM].
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http://www.iprbookshop.ru/13140.html-ЭБС
http://www.iprbookshop.ru/28122.html

8.2 IlepeyeHb HH(OPMALMOHHBLIX TEXHOJOrHH, MCHOJIb3yeMbIX MPH
OCYLIECTBJICHUH 00pa30BaTeJbHOI0 MPOLECCa M0 AMCHUILIMHE, BKIKOYAs Ie-
peYeHb JMUIEH3MOHHOI0 NMPOrpaMMHOIO olecneYeHUs, pecypcoB HHGpopMma-
HMOHHO-TEJIEKOMMYHHUKAUNOHHON ceTH «HTEpHET», COBPpeMEeHHbIX mpodec-
CHOHAJIbHBIX 023 JaHHBIX U HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

IT1O: Windows, Open Office, Acrobat Reader.

JIns BBIMOJTHEHMS JOMAITHUX 33JIaHUil pEKOMEH1YETCs UCII0JIb30BaTh
Mathstudio, Maxima, www.wolframalpha.com, nemo-Bepcus Maple 5.4

CoBpemenHas npodeccrnoHallbHast 6a3a JaHHBIX
www.Mathnet.ru, www.t-library.ru

Onekrponnas obubnmoreunas cucrema IPRbooks
http://www.iprbookshop.ru/

WNHupopmanrioHHbIe CLIPAaBOYHBIE CUCTEMBbI
dict.sernam.ru, Wikipedia, Math-Net.Ru
http://eios.vorstu.ru/

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOAUMASA J1JIs1
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLIECCA

Jlnst mpoBeieHUs JEKIIMOHHBIX U MPAKTHUYECKUX 3aHATUM HEoOXoauMma yueOHBIC
ayJIMTOpUsl, OCHAIIEHHbIE TEXHUYECKUMHU CPEICTBAMM I IPOBEJICHUS 3aHSATUH 10 Ma-
TemaTtuke. s BBIMIOJIHEHUS J1a00paTOpHBIX paboT TpeOyeTcs crneruaiu3upoBaHHas Ja-
6oparopusi, 000pyI0BaHHAs IEPCOHATBLHBIMU KOMITbIOTEPAMHU.

10. METOIUYECKHUE YKA3AHMUS JJIS OBYYAIOIAXCS MO
OCBOEHMIO JUCHATIJINHBI (MOIYJIS)

[To mucuunnmHe «MareMaTuKa» YUTAIOTCS JICKIUHU, TMPOBOJISATCS MPAKTUUYECKHE
3aHATHS U TJaOOpaTOpHbIE PabOTHI.

OcCHOBOI W3y4YeHHs] TUCHUIUIMHBI SIBISIOTCS JIEKIUH, Ha KOTOPBIX H3JIararoTcs
HanboJsiee CylIeCTBEHHbIE U TPYJHBIE BOIIPOCHI, a TAK)XE BOIMPOCHI, HE HAIIEJIINE OTpa-
KEHHS B y4eOHOM JTUTEparType.

[IpakTuyeckue 3aHATUS HAMpaBlIEHbl HA MPUOOpPETEHUE MPAKTUYECKUX HABBIKOB
MCIIOJIb30BaHMSI MAaTEMAaTHYECKOTO ammapara Ui peuieHus 3ajad, B TOM 4YHCIe MpH-
KJIQJHOTO XapakTepa. 3aHsATHs MPOBOIITCS IyTEM PElIeHUs KOHKPETHBIX 3ajlad B ayu-
TOPHH.

JlaGopaTopHbIe pabOTHI BBIMIOIHSIOTCS ¢ MPUMEHECHUEM BBIYHCIUTEIIBHOW TEXHUKH
B COOTBETCTBUH C METOJAMKAMH, IMPHUBEJICHHBIMH B YKA3aHUSAX K BBITTOJIHCHHIO PaOOT.

Bun yueOHbIX

. JleaTenbHOCTh CTyIeHTa
3aHATUN

Jlexuus Hanucanue KOHCIIEKTa JIEKIMI: KpaTKO, CXEMaTHYHO, IIOCJIEJOBATEIbHO
(UKCUPOBATH OCHOBHBIE MTOJIOKEHHUS, BBIBOBI, (POPMYIUPOBKH, 0000IIEHUS;
IIOMEYaTh BaXKHbIE MBICIIH, BBIIEIATH KIIOUEBBIE CII0Ba, TEpMUHBL. [IpoBepka
TEPMHHOB, IOHATUH C IOMOILIBIO SHIUKIIONEINH, CII0BApEH, CITIPABOYHUKOB C



http://www.wolframalpha.com/
http://eios/

BBINICHIBAHUEM TOJIKOBAaHH B TeTpaab. OO03HAUEHHE BOIPOCOB, TEPMUHOB,
MaTepualia, KOTOpPbIE BBI3BIBAIOT TPYIHOCTH, MOUCK OTBETOB B PEKOMEH-
nyemoii nurepatype. Eciu camocTosTensHO HE yaaeTcs: pa3oOparbes B Ma-
Tepuaie, Heo0X0AUMO CPOPMYIUPOBATH BOMPOC U 33/1aTh MPEIOIaBATEIIO
Ha JICKIIUHU WM HA TPAKTHYECKOM 3aHATHH.

[IpakTHueckoe
3aHATUC

KoHncnektupoBanue peKOMEHIYeMBIX HMCTOYHHKOB. PaboTa ¢ KOHCIEKTOM
JIEKIUHI, TOATOTOBKA OTBETOB K KOHTPOJBHBIM BOIIPOCaM, MPOCMOTP PEKO-
MEHJlyeMOU smreparypsl. [IpociymnBanue ayauo- U BUAEO3aNKMCEN 1O 3a-
JAHHOUW TeMe, BBINOJIHEHUE pacdeTHO-rpadUUYeCKUX 3aJaHUi, PElIeHuEe 3a-
J1a4 110 alITOPUTMY.

JlaGoparopHas
pabota

JlaGopaTopHble pabOThI TO3BOJIAIOT HAYYUTHCS HMPUMEHSTH TEOPETHUECKUE
3HaHUA, ITOJIYYCHHBIC HaA JICKIUU IMPU PCHICHUNW KOHKPETHBIX 3ajadv. Y1005l
HanboJiee parioHAIBHO U TIOJHO MCIOJB30BaTh BCE BO3MOXKHOCTH Jlabopa-
TOPHBIX PabOT Jisi MOATOTOBKM K HMM HEOOXOJMMO: CIENyeT pa3o0parhb
JEKIMIO 10 COOTBETCTBYIOIIEH TeMe, O3HAaKOMHTCS C COOTBETCTBYIOIIUM
pazzesioM y4eOHHKa, MpopadoTaTh AOMOJHUTENBHYIO JIUTEPATYPY U HUCTOU-
HHUKHU, PCHIUTDH 3aJa4X U BBIIIOJHUTL APYIrU€ NMMCbMCHHBIC 3aJaHUA.

CaMocTosTeNILHas
pabota

CamocTtosTenbHas paboTa CTyJEHTOB CHOCOOCTBYET IIYOOKOMY YCBOEHUS
yuyeOHOro MaTepuana U pa3BUTHIO HaBBIKOB camMooOpazoBaHusa. CamocTosi-
TeJIbHAs paboTa MPEINoaraeT CiIeIyoNIe COCTABISIONINE:

- paboTa ¢ TeKcTaMH: y4eOHMKaMH, CIIPAaBOYHUKAMH, JTOTIOJTHUTEIHHOM JIH-
TepaTypoil, a Takke MpopaboTKa KOHCIIEKTOB JICKITUH;

- BBIIIOJTHECHUE JOMAITHUX SallaHI/Iﬁ " paCy€TOB;

- paboTa Ha/l TEMaMH JIJIsl CAMOCTOSITEITHHOTO H3YUCHUS;

- yyacTHe B paboTe CTyIeHUECKUX HayYHbIX KOH(GEPEHIINH, OJTMMIIHAL;

- MOATOTOBKA K MPOMEXYTOYHOH aTTECTALIUU.

IToaroroBka x
MPOMEKYTOUHOM
aTTeCcTalMu

l'oToBUTBCS K MPOMEXKYTOUHOM aTTecTalu CleAyeT CUCTEeMAaTU4YEeCKH, B
TE€YeHHE BCEro cemecrpa. MIHTeHCHMBHAs MOJArOTOBKA JIOJDKHA HAYaThCS HE
MO3/IHee, YeM 3a MECSI[-TI0OJTOpa 10 MPOMEXKYTOYHOU aTTecTauuu. JlaHHbIe
nepes 5K3aMeHOM, 3K3aMEHOM Tpu JHS 3(pdeKTHUBHEe BCEro MCIOIb30BATh
JUIS IOBTOPEHUS M CUCTEMaTU3allii MaTepuana.




