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1. Henun u 3aga4n AMCHMIIMHBI «BpIcIasg MaTeMaTHKa)
Lenb y4eOHOIM AMCHUIUIMHBI 3aKII0YACTCS B TOTYYSCHUH 00y4JarOIUMHUCS TEOPETUYECKIX

3HAaHUHU

e TloaroroBka B obsactu ¢pyHIaMEHTAILHON MaTeMaTUKU
e ¢opmupoBanue 00meKkyabTypHBIX(OK) u oOmenpodeccCuoHaIbHBIX KOMITETCHITHI
(OIIK): OK-5, OIIK-2.
® [PUBUTHUE HABBIKOB COBPEMEHHBIX BUJIOB MATEMAaTHYECKOT'O MBIIUICHHUS,
3ajiaun y4eOHOM IMCIUIIUHBL

e (QopmupoBaHHE TOTOBHOCTH HCIIOJI30BAHMS MATEMATHIECKIX METOJIOB B
MPAKTUYECKON ¥ MPOPECCHOHAIBHON IeATeIHbHOCTH;

e (QopmupoBanue ymeHuss pazOuparbcsi B MPO(ECCHOHATBHBIX  BOIMPOCAX,
c(hOpMYIIMPOBAHHBIX HA MATEMATUYECKOM SI3BIKE;

® [PUMEHEHHE MAaTEMAaTUYCCKUX TIOHSATHH MPH ONMUCAHUU TUIIOBBIX MPOPECCHOHATBHBIX
3a]]a4 M UCIOJIb30BAHNE MaTEMATHYCCKUX METOJIOB IPH UX PEIICHHH.

2. MecTo AMCHHILIAHBI B crpykrype OIIOII: VYyeOnas mucnumimHa «Bbicmas
MaTeMaTHKAa» peallu3yeTcsl B 0a30BOM 4acTH OCHOBHOW MPO(ECCHOHATBLHOM 00pa3oBaTeIbHON
nporpamMmmbel  «DenepanbHblii  TOCYIapCTBEHHBI  00pa30BaTelIbHBIA  CTaHAAPT  BBICIIETO
oOpa3zoBaHus» IO HampaieHuto moArotoBku 15.03.04 AproMaruzaius TEXHOJOTHMUYECKHX
MIPOLIECCOB U MPOU3BOJICTB, 3204HOM (POpPMBI 0OyUEHUSI.

N3ydyenue yueOHON aucUMILIMHBI «BbIcmasi mMatemaTrmka»  0a3supyeTcsi Ha 3HAHUAX U
YMEHHMSIX, MOJIYYEHHBIX OOYYaroIIMMHCA paHee B XOJ€ OCBOCHHsS MPOrPaMMHOrO MaTepualia
psAna y4eOHBIX AWCIMIUIAH: IIKOJbHAS MporpamMma Io ajredpe, reOMeTpuu, HadaiaM aHaIu3a.
HeoOxoaumo Takke HMMETh XOPOIINE HABBIKU MAaTEMATHUECKUX BBIYUCICHUN M PEIICHHUS.
W3ydyenne ydeOHOM aucuuniauHbl «Bplcmias MaTtemaTuka» sBisieTcs 0a30BBIM s

HOCJEIYIOEr0  OCBOGHMS  MPOrpaMMHOIO  Marepuaiga  y4eOHBIX  JMCLHUIUIMH  Kak:
ABTOMAaTU3UPOBAaHHBIE CUCTEMBl YIpaBiieHHs, 3amuTa HHPOpMaUMd U JAp.MH(OpMaTHKa,

BRIUMCIINTENbHAS Briciias MaTrcéMaTuka, (1)1/131/H<a, KOMITBIOTCPHOC MOJCINPOBAHUC.

3. TpeGoBaHus K pe3yJibTaTaM OCBOCHHS TUCHUILINHBI «BbIcIIasi MaTeMaTHKA»!

IIpouecc wu3yueHUss IUCLHUIUIMHBI «BbicIass MaTeMaTHKa» HaIpaBJIEH Ha
(dbopMUpOBaHHE CIEAYIOMNX OO0IIEKYJIbTYPHBIX, 00MIEenpo(ecCHOHAIBHBIX KOMIIETEHIUI!
OK-5; OIIK-2 B cOOTBETCTBHHU C OCHOBHOM MpodeccHOHaIbHON 00pa3oBaTeIbHON MPOrpaMMoit
«®DenepanbHbli TOCYIAapCTBEHHBIM OOpa30BaTENbHBIM CTaHAAPT BBICHIETO 0Opa30BaHUA» IO
HAIIPaBJICHUIO IOATOTOBKU 15.03.04 ABromaTH3anus TEXHOJOTHYECKUX ITPOLIECCOB U
MIPOU3BOJICTB OYHOU (hOPMBI O0yUEHUS

B PE3YIBbTATC U3YUCHUSA JUCHUIIJIMHBI CTYJCHT OJOJIKCH:

3namo: OCHOBBI  JIMHEHHOW anreOphl, OSJEMEHTHl AHAJUTUYECKOW TEOMETPHH |
MaTeMaTU4eCKOro aHalnW3a, TEOPHI0 BEPOSITHOCTH W  MaTeMaTHYECKYl0  CTaTHUCTHKY,
HEOOXOJMMBIE JUIi PEUICHWS TEXHUYECKHX 3aJad; CYIIHOCTh CaMOOPTaHM3alUuH |
CaMOO6pa3OBaHI/I5[; CYIIHOCTh H CHGHI/I(bI/IKy Ka4e€CTBCHHBIX M KOJHYECCTBCHHBIX METOA0OB
uccienosanus (OK-5, OTIK-2).

Ymemp: npuMeHsITH METOAB! TUHEHHON anreOpbl U JIEMEHThl aHATUTUYECKONW F€OMETPHUH IS
peleHns TEXHUYECKHX 3a7a4; MOTUBUPOBATh ce0sl Ha CaMOOPIaHM3aLUI0 U CaMOOOpa30BaHMUE;
UCIIOJIB30BaTh KAYECTBEHHBIC U KOJIUYECTBEHHBIE METOBI UCCIENOBAHNS, YMETh UCIIONIb30BATh
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OCHOBBI MaTE€MAaTUYECKUX 3HAHHWH MPHU OLEHKE 3(PPEKTUBHOCTU PE3yabTATOB JESATEIHHOCTH B
pasnmnuHbIx chepax (OK-5, OTIK-2)

Bnaoemp: HaBblKaMU NIPUMEHEHMSI COBPEMEHHOTO MAaTEMaTHUYECKOI0 MHCTPYMEHTapus JUIs
pelIeHUs] SKOHOMUYECKUX 337134,
MeTOHHKOﬁ MMOCTPOCHUSA, aHAIM3a W HNPHUMCHCHUA MATCMATUYCCKHUX Mo,uenei/i JIs1  OCHKU
COCTOSIHMST M TMPOTHO3a pa3BUTHS OSKOHOMHUYECKHX SBJICHMH W mpoieccoB; HaBbikamu
caMOOpraHu3alud U camooOpa3oBaHUs B MPOo(ecCHOHATbHOU cdepe; CIOCOOHOCTHIO peliaTh
CTaHJapTHbIC 3a1a4n mpodeccroHanbHol aestensHoctd (OK-5, OIMK-2).

IlepedyeHb NJIaHUPYEMBIX Pe3y/JIbTATOB 00yUYeHHS MO JUCHHUIITUHE (MOTYJII0), COOTHECEHHBIX C
IUIAHMPYEeMBIMH pPe3yJIbTaTaMH OCBOECHHS 00pa30BaTeIbHOI MPOrpaMMbl

[Tponecc u3ydeHus: MUCHMILIMHBI «BhIciias MaremaTnka HanmpasieH Ha (JOpMUPOBAHUE
y oOydJaromuxcs [0 IporpaMMe BbICIIEro 00pa3oBaHMs — Mporpamme OakajgaBpuaTa — IO
HanpasyieHuto noArotrosku 15.03.04 ABromaru3zanus TEXHOJIOTMUYECKHX IIPOLIECCOB U
NPOM3BOJICTB, HAMpPaBIECHHOCTh (MPOQHIb) ABTOMATH3AIUS TEXHOJOTHYECKUX MPOIECCOB U
IPOM3BOJCTB B MUINEBOM MPOMBIIUIEHHOCTH W OTPACISIX arponpOMBIIIICHHOTO KOMILIEKCa
CIIEIYIOIINX OOIICKYIBTYPHBIX U obmIenpodeccnonanbubix kommnereHnmii OK-5, OITK-2.

Koa n
coacpaanue 3nanus YMmenust JHeiicTBus
KOMITeTEeH LU
OIIK-2 crocobHOCTB OcHOBBI JIMHEWHOMN IIpumeHnATH [IpumeHeHne
pelaTh CTaHIapTHBIE ayreOpbl U MaTeMaTHYeCKue COBPEMEHHOI0
3a/1auun AJIEMEHTBI METOJIbI JUIs MaTeMaTUYECKOT o
npodeccuoHaIbHON aHAJIMTUYECKON peLeHus UHCTPYMEHTApHUs
JeSITEIbHOCTH Ha OCHOBE | TE€OMETPHH, CTaH/IapTHBIX JUISL peIIeHUs
UH(POPMALIMOHHOM U MaTeMaTH4eCKOIro 3a1a4 CTaHIapTHBIX
O6ubauorpaduueckoi aHayu3a, npodeccuoHanbHO 3a1a4y
KYJIBTYPBI C Qg depeHaIbHbI i 1edaTenbHOCTH npodeccuoHaIbH
MIPUMEHEHUEM X YpaBHEHHH, Ol 1eATENIbHOCTH
UH(POPMAaLMOHHO- TEOpUHU METOUKON
KOMMYHHKAI[MOHHBIX BEPOSITHOCTEN U MOCTPOEHUS,
TEXHOJIOTHI U C y4ETOM MaTeMaTHYECKON aHaJIn3a "
OCHOBHBIX TpeOOBaHU CTaTUCTUKU PUMEHEHUS
UH(POPMALIMOHHOM HE00XO0AUMBIE TSt MaTEMaTHYECKUX
0e30macHOCTH pelieHus MoJienen st
CTaHJIapTHBIX OLICHKHU
3ajga4 COCTOSIHUS U
npo¢eccHOHATBHO IPOTHO3a
1 AeSITENBHOCTH pa3BUTHA
9KOHOMMUECKUX
SABJICHUU U
MIPOLIECCOB
OcHOBBI BbICIIEN Ocy1ecTBiATH [Ipumenenue
OK-5 CrocobrocTs K MaTEMaTHKU U no100p He0OXOAUMOM | METOJI0B HayYyHO-
CamMmOOpraHu3alii n MaTeMaTHYeCKHe Hay4HO- TBOPYECKOTO
caM006pasoBaHHuIo METOIBI METOIMYECKOH, nporecca
HCCIIEIOBaHU JUTEpaTyphl MO nccie10BaHui
MaTEMAaTHKE; JUIsl pELIEHUS




YCTaHaBIIMBAaTh
IIPUYUHHO-
CJIEICTBEHHBIE CBS3H
IIpU PELLICHUH
MaTEMAaTHYECKUX
3a1a4
HCII0JIb30BaTh Ha
IIPaKTHUKE
BBIILICIIEPEUNCIICHH
bI€ 3HAHHUA.

IIPAKTHKO-
OPHUECHTUPOBAHHBI
X 3a1a4

* IpH KOMIJIEKCHOM OCBOEHHU JTaHHOHM(X) KoMITeTeHIUH(i1), COBMECTHO ¢ HHBIMHU JTUCHUIUIMHAMH ydeOHoro 1iaHa Ol - B wactn

KOHTEKCTHOI®

CHGL[I/I(bI/IKI/I JTaHHOU JUCIUTUIMHEL U €€ CHCHI/IaJ'II/I?)I/IpOBaHHOﬁ HacTu.

4. O0beM UCHUILIMHBI (MOAYJsl)) M BHAbI Y4eOHOIl padoThl (pa3gejsiercsi MO

¢popmam oOyueHust)

3aounas ¢popma o0yueHus

N Bcero CemecTpbl

Bun yuebnoit paboTbl 4ACOB 1 > 3 7
AyIuTOpHBIe Yy4eOHbIe 3aHATHA, 32 8 8 8 8
BCEro
B Tom uncie
Jlexun 8 2 2 2 2
[Tpaktnyeckue 3anstus (I13) 24 6 6 6 6
Cemunapsl (C)
Jlaboparopusie pabotsl (JIP)
CamocrosiTesibHas paboTa (Bcero) 508 127 127 127 127
B ToMm uucne:
KypcoBoii npoekT (pabota)
PacueTHo-rpaduueckue paboThl
Pedepat (mpu Hammuun)
Tunosoii pacuem
Kontpoab 36 9 9 9 9
By npomexyTO4HOI aTTeCTALMHA JK3aMeH | JK3aMeH [JK3aMeHJK3aMeH
(3aueT, IK3aMeH)
OO61ast TpyA0E€MKOCTh 576 144 144 144 144
Yackl

16 4 4 4 4

3a4EeTHbIE €AMHUIIBI

* nng oOywarommxcs 1O UHAMBHAYaJbHOMY Yy4eOHOMY IUIaHY KOJIMYECTBO YacoB
KOHTAKTHOM M CaMOCTOSITETIbHON pabOThl YCTAaHABIMBAECTCS MHIAMBUAYATIBHBIM Y4eOHBIM ITUIAHO

I[I/ICI_II/IHJ'II/IHa peaIM3yCTCd MOCPECACTBOM IIPOBCIACHUA yLIC6HLIX 3aHATHH (BKJ'IIO‘IEUI




IPOBEICHUE TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH M MTPOMEKYTOUHOM aTTECTAI[MH 00 yJatoIuxcs).
B cootBercTBHM ¢ paboueil mporpaMMoi M TEMAaTHYECKHM IUIAHOM H3y4YCHHE TUCLUTUIMHEI
IPOXOAUT B pOpMe KOHTAKTHOW pabOTHl 0OYYAIOUIMXCS C MPETOAaBaATEIEM U CAaMOCTOSTEIILHOM
paboTsl oOyuaromuxcs. [Ipu peanuzanuy TMCUUIUTMHBI IPEYCMOTPEHA ayAUTOPHASI KOHTAKTHASI
paboTa M BHeayJUTOpHAs KOHTaKTHas paboTa MOCPEICTBOM 3JIEKTPOHHOW HH(POPMALMOHHO-
00pa3oBaTeNbHON cpebl. YUeOHBIH MPOLecC B ayJUTOPUH OCYLIECTBIICTCS B (hOpME JICKIHH U
NPAaKTUYECKUX 3aHATUH. B JeKuMAx pacKpbIBalOTCS OCHOBHBIE TEMBI H3y4aeMOro Kypca,
KOTOpBIE BXOIAT B pabouyro mnporpammy. Ha mnpakTuueckux 3aHATHAX Oojiee TOAPOOHO
U3y4daeTcs MPOrpaMMHBIN MaTepHall B MJIOCKOCTH OTPAOOTKU MPAKTUIECKUX YMEHUIN U HaBBIKOB
Y YCBOCHHS TEM.

5. COAEP) KAHUE YYEBHOMN JUCIIATLIIMHBI

5.1. COAEP KXAHUE PA3JIEJIOB U TEM JUCHUIIJINHBI

HAUMEHOBAHMUE PA3JIEJIA

JANCHUITINHBI
[IepeueHb N3y4aeMbIX JJIEMEHTOB COJEPHKAHUS

Pa3znen 1. DiieMeHTHI JIMHEHHOH ajire0pbl M AaHAJIMTHYECKOI reoMeTpuu. BBenenue B
anaau3 (OK-5, OIIK-2)

Tema 1.1. Martpuns! u
onpeaenutenn. Cuctemsl
JUHENHBIX anreOpandeckux
ypaBHeHUN. CHUCTEMBI JIMHEHHBIX
anreOpanyeckux ypaBHEHUH.

[TonsTne matpuisl, cBoiicTBa. Onepanuu Haj
MaTtpunaMu. OnpenesuTent.

®opmyinsl Kpamepa. MaTtpuunsiii meton. Meron
I'aycca. Meron Xopnano-I'aycca.

Tema 1.2. Bekropsl. [Ipsimas Ha
mockocTH. [IpsiMas ¥ IIocKocTh B
IIPOCTPAHCTBE.

Jluneiinpie onepaiuu Haj BekTropamu. CKasipHOe,
BEKTOPHOE U CMEILIAHHOE ITPOU3BEICHUS BEKTOPOB,
CBOMCTBA U IIPUIIOKEHUS.

JInHeHO 3aBUCHMMBIE U HE3aBUCUMBIE BEKTOPHI. basuc
Ha IJIOCKOCTH U B POCTPAHCTBE. Bupl ypaBHEHNH
IPSIMOU B TUIOCKOCTU. YTOJI MEKAY NMPSAMBIMU. Buibl
YpaBHEHUH MPSAMON U MJIOCKOCTH B MMPOCTPAHCTBE.
Yron Mexay NpsaMbeIMU. YTOJI MEXKIY IIJIOCKOCTSMMU.
B3anmHoOe pacnonoxeHue npsMbIX, IIIOCKOCTEN U
IPSMOU U INIOCKOCTH.

Temal. 3. KpuBsie 2-ro nopsiika Ha
TIIOCKOCTH

OxpyxkHocTb. Dmurc. ['unepbomna. [Tapabona.

Tema 1.4. ®yHkunu U npeaeb

[Ipenen yncnoBoOM MOCIENOBATEIBHOCTH U IIPEIET
¢yHkuuu, ux cpoiictBa CoiicTBa npeaenos. [lepolit u
BTOPOM 3aMedaTelibHbIe IIpeenbl.. HenpepbslBHOCTD 1
pa3pbIBbl GYHKINU.

Paznen 2. MaremaTuueckuii ananaus (OK-5, OI1K-2)




Tewma 2.1. Iuddepennuansaoe
ucuucienue GyHKIUi oaHOM
nepeMeHHON. OYyHKIINU
HECKOJIbKUX MTePEMEHHBIX.

[IpaBuna quddepenuupoanus. Tadbnuima
npou3BoAHBIX. [Ipon3BoaHas GyHKINU 3a1aHHON
napamerpuuecku. [IponszBoaHas GyHKINHN 3a1aHHON
HESIBHO.

HccnenoBanme QyHKIMH C ITOMOIIBIO TPOU3BOAHOM.

@DyHKIIUN HECKOJIBKUX MepeMeHHbIX. O0macTb
onpexaenenus. [Ipenen. HenpepriBHOCTh. YacTHbIE
IIPOU3BOJIHBIE 1-TO ¥ BTOPOTO MOPSAAKOB. DKCTPEMYM
(GyHKIUH 2-X IEPEeMEHHBIX.

Tema 2.2. HeonpeneneHHbIi
uHTerpan. OnpeneseHHbli
WHTETpall.

Heonpenenennsiii uaTerpain. Hemocpencrsennoe
HUHTErpupoBaHue. MeTos nmocTaHoBKU. MeTo
UHTETPUPOBAHUS 10 YacTaM. lHTerpupoBanue
paIMOHATILHBIX IPOOEH.

Onpenenennbliii uaTerpan .d®opmyna HeroToHa-
JleitOouuma.

dopmyiia HHTEIPUPOBAHKS 0 YaCTIM. [IpHIoKeHus
ONPEACIICHHBIX UHTEIPAJIOB.

Beruncnenue miomaan miockux ¢uryp. Berauciienue
JUIMHBI 1yTY TUIOCKON KpuBOii. Beruncienrne o6beMoB
tena. CTaTUCTUYECKME MOMEHTBI 1 MOMEHTBI HHEPIIUH .

Pa3zjen 3. O6bikHOBeHHbIE U PepeHnnaibHbie ypaBHenus: Psapl. (OK-5, OITK-2)

Tema 3.1. Jduddepennunanpanie
YpaBHCHHSI.

Juddepennunanbable ypaBHEHUS IEPBOrO MOPSIKA.

Juddepennunanbable ypaBHEHHS BBICIINX HOPSIIKOB

Tema 3.2. Psanel.

YucaoBwie pAABIL. PSII[I)I C ITOJIOKUTCIIBHBIMHU YJICHAMH.
3Ha1<0qepe,uy}onmec;1 psAABIL. cDyHKI_II/IOHEI.]'ILHI:IG psAAbL,
CTCIICHHBIC PAIBI.

[TpubnxeHHbIe BEIYUCIICHHS 3HaYCHUN (HYHKIIHM ¢
MOMOILBIO CTENEHHBIX PsioB. [I[puMeHeHne cTeneHHbIX
PSAIOB K BBIYUCIICHHUIO TIPEIETIOB U OMPEIEICHHBIX
uHTerpanoB. Psg @ypre. KoMiiekcHble uncna.
Hurerpan @ypoe.

Paznen 4. Teopusi BepositHOCTeit 1 MmaTemaTnudeckas cratucruka (OK-5, OIIK-2)

Tema 4.1. CnyuaiiHpie COOBITHSI.
Anrebpa  coObiTHil.  OCHOBHBIE
(hopMyITBI TEOPUH BEPOATHOCTENH2

I/ICTOpI/IH pa3BUTHA, COBPECMCHHLIC HAIIPABJIICHU.

DopMyIIbI KJIIACCHYECKON BEPOSATHOCTH, TEOPEMBI
CIIOKEHMSI U YMHOXKEHHUS, (popMyria MoJTHON
BEpOSATHOCTH , popmyibl baiieca, popmyna beprynnu.
Acumnrornyeckue GopMyJibl

Tema 4.2.CinyuaiiHble BETUYHHBI.

I[I/ICKpCTHBIe H HCTIPCPBIBHBIC cnyqaﬁHLIe BCIINYHNHEBI,
YN CJIOBBIC XapaKTCPUCTUKHU, 3aKOHBI paClpCaCICHUA




Tema 4.3. TIpeamer
MaTEMATUYECKON CTATUCTUKHU.
CTaTUCTHYECKUE METOIbI

I'enepanbHast COBOKYIMHOCTh. Bb1OOpKa 1 criocoObI ee
opraam3anuu. OLEeHKH apaMeTpoB.

CraTtucTHYeCcKOe OLICHMBAHHWC U IMPOBECPKA I'MIIOTC3,
CTaTUCTHYCCKHEC MCTO/bI O6pa6OTKI/I
OKCIICPUMCHTAJIbHBIX JTaHHBIX.

5.2

Pasnennl

JTUCHHUILIHHBI

u

MEKAUCHUITVIMHAPHBIC

o0ecnneunBaeMbIMH (HOC.]IeIlyIOH_[I/IMI/I) ANCIUIININHAMHA

CBA3HU C

Ne HaumenoBanue No paznenoB U TeM JaHHON JUCITUIUIMHBI, HEOOXOIUMBIX
/1 o0ecreurnBaeMbIX JUTSL U3YYCHHSI 00€CTIEYNBAEMBIX (TTOCIICYFOIINX ) TUCITUTLIAH
(mocneayrommx) (BIHUCHIBAIOTCS Pa3pabOTYUKOM)
JICITUTIIAH
1. | ABTOMaTU3UpPOBAHHbBIC Temal . Tewma 2. Tema 4
CHCTEMBI YIIPaBJICHUS Marpunpt u MaremaTruueckuit IIpenmer
ONPENENUTENHN. | gpramin MaTeMaTUYECKON
Cucremsl CTaTHCTHUKH.
JTMHCHHBIX Tema 3. Craructuueckue
anre6panqvecm/1x Tuddepenmmanpiie | METOBI
yYpaBHECHHUH.
ypaBHeHUs. Psjbl

Cucremsl
JIMHEWHBIX
anreOpanvecKux
YpaBHEHUM.

2. | 3amuTa uHopMaIu Tema 1. Tema 2 . Tema 4
Martpuiel u [Ipenmer
onpenenurenu. | MaTeMaTHyecKui MaTeMaTHYECKOM
Cucremsl aHanus. CTaTUCTHUKH.
TUHEHHBIX Craructuueckue
anre6panueckux | Tema 3. METO/IbI
YPaBHEHHH. HuddepeHunansHbe
CHCTSMH ypaBHEHHUs. Pl
TUHEHHBIX
anre0panvecKux
ypaBHEHUH

5.3. Pa3nesbl M TeMbI JUCHUIIIMHLI M BUABI 3AHATHH
3aounasn ¢hopma obyuenus
Ne | Paznen, rema Bunel yue6HoI paboThl, akaeMHUUECKUX 4acoB
n/m

Bcero

Konrakrnas pabota

=
3 m
H -
R o
g 8 &=
T O
= 49
CGI::ND"
O 06 & =

00yJaronuxcs ¢
IperoiaBaTeseM




) g
° =
B
S ST s =B
= =
S |8 |E5|&E
8 5 8L | 8 Z
M = E s lHR &
1 2 3 4 5 6 7 8
Pa3neu 1. DiieMeHTBI JIMHEHHO
anre0pbl 1 AHATUTHYECKOM 144 132 8 2 6
reomerpuu. BBenenue B ananus.
Tema 1.1. Martpuns! u
onpenenutenu. McciaenoBanue 35 32 3 1 2
CUCTEMBI JINHEHHBIX YpPaBHEHHIA.
1
Tema 1.2 Bekropsl. [Ipsmas Ha
miockocTH. [Ipsimas u tutockocth B | 35 34 1 - 1
MIPOCTPAHCTBE.
T 1.3.K 2-
ema pUBbIE 2-T0 MOPSAKA 35 34 1 ] 1
Ha TUIOCKOCTH
Tema 1.4. ®yHk1uu u npeaessl 35 32 3 1 2
OOmwmii 006HeM, 4aCOB 144 132 8 2 6
dopma NpOMEKYTOUHON aTTECTALUN OK3aMeH
P 2. M i
azzedt aTeMaTHYeCKHuii 144 127 3 ) 6
aHajau3
Tewma 2.1. luddepennuanpnoe
I/IC‘-II/ICJ'IeHI/IeV GbyHKIMH OTHOM 68 65 3 1 )
2 nepeMeHHO. OYHKIINU
HECKOJIbKUX TIEPEMEHHBIX.
Tewma 2.2. HeonpeneneHHbli
uHTerpan. OnpenesneHHbIi 67 62 5 1 4
WHTETpaJl.
OO0mwuit 00BeM, 4aCOB 144 127 8 2 6
dopma NpOMEKYTOUHON ATTECTALUH JK3aMEH
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Pasznen 3. Paapl. OOLIKHOBEHHEIE 144 132 8 4 4

au¢pdepeHHaNbHbIC YPABHEHUA
3 Tema 3.1. luddepennmanpabie 20 66 4 5 5

YpaBHEHUS .

Tema 3.2. Psijb 70 66 4 2 2
OO0muii 00beM, 4acoB 144 132 8 4 4
dopma MPOMEKYTOUHOM aTTECTALUHU DK3ameH

Pa3znen 4. Teopusi BeposiTHOCTEH U 144 127 8 4 4
MaTeMaTH4YeCcKasi CTATHCTUKA
A Tema 4.1. Cayyaiinbie COOBITHS.
Anrebpa coObituii. OCHOBHBIE 46 44 2 - 2
(bopMyIibl TEOpUU BEPOATHOCTEH.
Tema 4.2.Ciiyualinple BETUYHHbI 44 41 3 1 2
Tema 4.3. IIpeamer MaremMaTHYECKOM
cTaTUCTUKU. CTaTUCTHYECKUE 45 42 3 1 2
METO/IbI
OO0mwmii 006HeM, 4aCOB 144 127 8 2 6
dopma NpOMEKYTOUHON aTTECTALUN JK3aMEH

5.4. ®@opmbl Yy4YeOHBIX 3aHATHH C HCHOJb30BAHMEM AKTHUBHBIX H
HHTEPAKTHUBHBIX TEXHOJIOTHHA 00y4YeHUA

No HaumeHoBaHue pa3aenos (TeM), 8 KOMopbix OO6pa3oBarenbHbIe
UCNONIL3YIOMCS AKMUBHBLE U/UIU UHMEPAKMUBHbIE TEXHOJIOTUU
obpazosamenvhvie MEeXHON0SUU

1. |Pa3men 1 DiieMeHTHI JIMHEHOH aJaredppl H
aHAJIMTHYECKON reoMerpuu. Bsexenue B
aHaJINn3.

Pa3znesn 2 . MaremaTnuyeckuii aHaIus.

Paspnen 3. O0bIkHOBeHHBIE TU(PPepeHIHATbHbIE
ypaBHeHus. Psaabl.

Pasznea 4. Teopusi BeposiTHOCTEH M
MaTeMaTH4YeCKasl CTATHCTHKA

OO6pa3oBaTenbHBIE CAWTHl C BHUACO -
JEKIUSIMHU B CBOOOHOM JIOCTYIIE

2. | Pazgen 1 DjemeHTHI JHMHEIiHOH anaredpbl
aHaJuTHYeckoli reomerpuu. Bpenenme B | [IpoMexyrodHas aTTecTanus
aHaJIn3.
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Pazpen 2 . MaremaTH4yecKuil aHAIH3.
Pa3nen 3. Psabl. OObIKHOBEHHbIE
nudPepeHunaiIbHbIe YPABHEHUS.
Pa3nes 4. Teopusi BeposiTHOCTEH 1
MAaTeMATH4eCKasl CTATUCTHKA
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6. [IEPEYEHD ITPAKTUYECKUX 3AHATUN
3aounas popma oOydeHHS

Ne Ne paspena u HanmeHnoBanue ceMUHapCKUX, Tpynoe | Onenoun | @opmupye

n/m TEMBI MPAKTUYECKUX U J1aOOPaTOPHBIX MKOCTh ble MbI€
JUCLUIIIUHBI 3aHATHH (paboT) (uac.) CpencTBa | KOMIIETEH

(MotyIist) 00701

1. | Pazgen 1. | 1. Matpuiibl U ONIPEAEITUTEIH. 4 3amura OK-5,
JIeMeHTbI CucreMbl TUHEHHBIX anreOpanyecKux TUIOBOM OIIK-2
JIMHEHHOM ypaBHeHU. CHUCTEMBI JINHEHHBIX paboThbI.
anredpnl W | anreOpanyecKkux ypaBHEHHI.
anajautuyec | 2 BekTopsl.

KoM 3.KpuBble 2-ro nopsiaka Ha MI0CKOCTH
reomerpun. | 4. Ilpsimas Ha muiockoctu. [Ipsamas u
BBegenne B | IUIOCKOCTb B IPOCTPAHCTBE.

aHaJIu3.

2. | Pazmen 2. 1. TuddepennmanbHOe HCUUCITICHNE 4 3amura OK-5,
MartemaTuyve | GQYHKIIUI OJHON MEPEMEHHOM. TUIOBOM OIIK-2
ckuii anaau3 | OyHKIMKM HECKOJIBKUX NIEPEMEHHBIX. paboTHL.

2. HeompeeneHHbIN HHTETpAJL. Tect

OnpeneneHHblil HHTErpas. (yterkuit
YPOBEHB,
cpeaHui
YPOBEHB,
CJI0>KHBII
YPOBEHb)

3. | Pa3mea 3. 1. luddepennmanbubie ypaBHEHUS. 4 3amura OK-5,
Oo0bikHOBeH | 2. Psgpl TUTIOBOM OIIK-2
HbIe paboTHL.
aupdepenun
aJIbHbIE
YPaBHeHHS
Psaabl.

4, Pazpnen 4. 1. Cnyuaitnbie coObITHs. ANrebpa 4 3amuTa OK-5,
Teopus coObITuii. OCHOBHBIE (HOPMYJIBI TUIIOBOM OIIK-2
BEPOSITHOCTE | TEOPHH BEPOSITHOCTEM. paboTHI.

178 2.CnyuaiiHble BeJTUYHHBI. Hrorossrii
matematuyde | 3. IIpenmer maremaTnueckon TECT.

cKas cTaTucTUKU. CTaTUCTUYECKHE METO/IbI

CTATHCTHKA
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6.1. Il.tan camocTosiTeIbHOM PadOTHI CTY/ICHTOB

Ne | Paznen, rema o 2
[
= w0 A
o = =
/ Bua camocrosiTeqibHOI padoThI g ; 2
I < =
o) S
=
1 2 3 4 6
1. |Pazgenr 1 DJjeMeHTHI 132
JIMHEeHHOH ajre0pbl H
. ITonroroBka K JIEKIITMOHHBIM U N
AHAJIUTHYECKON Tunosoit
MPAKTUYECKUM 3aHATHUSIM, CAMOCTOSITEILHOE
reomerpuu. BBenenue B pacuer
uzydenue pazaena B JUOC
aHaJIN3.
2. | Paznea 2. ITonroroBka K JIEKIITMOHHBIM U Tutosoii 127
MaTteMaTHYeCKHIA MPAKTUYECKUM 3AHATHSIM, CAMOCTOATEIBHOE
pacuer
aHaJIu3 usydeHue paszznena B OMOC
3. | Pa3nea 3. 132
IToaroroBka K J€KIIMOHHBIM U .
OOLIKHOBEHHBIE Tumnosoi
MPAKTUYECKUM 3aHSITHIIM, CAMOCTOSTEILHOE
au¢pdepeHuHATbHbIE pacuer
uzydyenue paszzaena B J11OC
ypaBHeHus. Psajbl.
4. | Pa3nex 4. Teopus 127
" ITonroroBka K JIEKIITMOHHBIM U .
BEpPOSITHOCTEl U Tunosoi
MPAKTUYECKUM 3aHSTHUSIM, CAMOCTOSITEILHOE
MaTeMaTH4yecKkas pacuer
u3zydyenue paszzaena B J11OC
CTATHCTHKA

6.2. MeToanyeckne YKa3aHuUsi 1O OPraHU3alUH CAMOCTOSATEIbHOH PadoOThI
CTYJAEHTOB

Iloozomoeka k ycmuomy onpocy.

OnHUM U3 OCHOBHBIX CIIOCOOOB MPOBEPKU U OLEHKH 3HAHUI CTYAECHTOB MO JAUCLUILIUHE
SBIISIETCA YCTHBIM ONpPOC, NPOBOJUMBIM Ha 3aHATHUAX. YCTHBIM oIpoc sBiseTcs (opMoi
TEKYIEro KOHTPOJIS U MPOBOJUTCS MHAMBHUIYAIBHO. [I0r0TOBKA K OIIPOCY MPOBOAMUTCS B XOJI€
CaMOCTOSITENIbHOW paboThl CTYJCHTOB U BKJIIOYAeT B ce0sl MOBTOPEHUE MPOIiIEHHOI0 MaTepuana
10 BOIIPOCAM IIPEACTOSAIIEro onpoca. [IoMumMo OCHOBHOroO Marepuana CTyJIeHT JIOJKEH U3YYUTh
JIOTIOJTHUTEIbHYI0 PEKOMEHJOBAaHHYIO JIUTEpaTypy M HH(OpMAIMIO MO TeMe, B TOM YHUCIE C
ucnonp3oBaHueM HWHrepHer-pecypcoB. OTBeT CTylneHTa JODKEH MPEACTaBIATh CcOOOM
pa3BEPHYTOE, CBSI3aHHOE, JIOTUYECKH BBICTPOCHHOE cooOIieHue. IIpu BBICTABICHUM OIICHKU
IIPENO/IaBaTeNlb YUUTHIBAECT MPABWIBHOCTh OTBETA IO COJAEPIKAHMIO, €r0 MOCIEI0BATEIbHOCTD,
CaMOCTOSATENIBHOCTb CYXKIEHUN U BBIBOJOB, YMEHHE CBA3bIBATH TEOPETUYECKHUE IIOJIOKECHHUS C
MPAKTUKOM, B TOM YHucCIie U ¢ Oynymen npodecCuoHaIbHOU JesSTeIbHOCTBIO.

Iloocomosexa k nexyuu. HeoOX0OUMOCTh CaMOCTOSITENFHONH pabOThl MO MOATOTOBKE K
JEKIUH ONPENEseTCs T€M, YTO M3y4YEHWE JMCLHUIUIMHBI CTPOUTCS IO OINPENECICHHOW JIOTHKE
OCBOCHHMS €€ pa3fenoB. Hale BCero JIOTMKa U3y4eHHs TOr0 WIM UHOTO IIpeaMeTa 3aKII04arcs B
JIBUKEHUH OT PACCMOTPEHMsI OOIIMX HAayyHBIX OCHOB K aHaJM3y KOHKPETHBIX MPOLECCOB U
(baxTOpoB, onpeaensonmXx GyHKIHOHUPOBAHUE U U3MEHEHHE 3TOTO MpeIMeTa.

Iloozomoska x npaxkmuueckomy 3ausmuio. I1oITOTOBKA K MPaKTHYECKOMY 3aHITHIO
BKJIFOYACT CIIECAYIOLIUE DIIEMEHTBI CaMOCTOSTEIIBHOW IEATEIBHOCTU: YETKOE IIPECTaBICHUE
el W 33/1ad €ro MpOBEJICHMS; BBIJICIICHUE HABBIKOB YMCTBEHHOWM, aHATUTUYECKON, HAyYHOM
JeSITeIbHOCTH, KOTOpBIE CTaHYT pPE3yJbTaTOM IMpeJCcTosnield paboThl. BBHIPAOOTKAa HABBIKOB
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OCYILIECTBIISICTCS. C TIOMOLIBIO MOJIydeHHs] HOBOM MH(popMaiuu o0 M3ydaeMbIX Mpoleccax u ¢
IIOMOLIBI0 3HAHHUA O TOM, B KAKOW CTENEHU B JAHHOEC BPEMs CTYIEHT BIAJEET METONAaMU
UCCJIEIOBATEIbCKON JAEATEIbHOCTH, KOTOPBIMU OH CTAHET II0JIb30BaThCA HA IPAKTUUYECKOM
3aHATHU.

Iloocomosxka k  3auemy. (CaMmocCTOSATENbHAas MOAIOTOBKA K  3a4eTy  JIOJDKHA
OCYILIECTBIIAITBCSL B TeUeHUE Bcero ceMecrpa. IloAroroBka BKIIIOYAET CIEAYIOUIME IEHCTBUA.
[Ipexxne Bcero Hy)KHO MEPEUYUTATh BCE JIEKIMM, a TAK)KE€ MaTepuaibl, KOTOPblE TOTOBUIUCH K
CEMHHApCKUM M INPAKTUYECKUM 3aHATHAM B TEYEHHE CEMECTpa. 3aTeM Hal0 COOTHECTH 3Ty
uHPOpPMALIMIO C BOMPOCAMHU, KOTOpbIE MaHbl K 3audery. Ecim umHpOpMamum HeZoCTaTouHO,
OTBETHl HAaXOAAT B IPEAJIOKEHHOM IpenojaBaTelIieM JMTepaType. PEKOMEHIYETCsl JAelaTh
KpaTKUe 3aIlucHy.

Iloozomoeka Kk ox3ameny. Ilpm NOArOTOBKE K 35K3aMEHY HEOOXOIMMO IEepeuuTaTh
JIEKLIUHU, BCIIOMHUTb TO, YTO TOBOPUJIOCH IIPENOAABATENEM Ha MPAKTUUECKUX 3aHATUAX, & TAKXKE
CaMOCTOSITENIbHO IOJIyYEHHYI0 MH(POPMALMIO MPU MOArOTOBKE K HUM. BaxkHo cdopmupoBath
LIEJIOCTHOE NPEJCTaBICHUE O COJIEP’)KaHMU OTBETAa Ha KaXKIbli BONPOC, YTO MPEIIOJIaraer
3HAaHUE Pa3HbIX HAayYHBIX TPAKTOBOK CYLIHOCTH TOI'O WJIM HMHOTO SBJIEHUS, IIPOLIECCA, YMEHHUE
packpbiBaTh (HAaKTOPBI, OINPENENAIONME WX TMPOTUBOPEYMBOCTh, 3HAHHUE HWMEH YYCHBIX,
U3y4yaBIIUX oOcyxaaeMyro mpobiemy. Heobxomumo Taxke mnpuBecTH HHPOpMALUIO O
MaTepuaiax SMIIMPUYECKHX MCCIEI0BAaHUM, YTO YKa3bIBa€T HAa BCECTOPOHHIOI IOJATOTOBKY
CTYJEHTA K 3K3aMEHY.

7. llpumepHasi TeMaTHKa KYPCOBBIX padoT (IPOEKTOB) - KYypPCOBbIe pPadOThI
(IPoeKTHI) He MPEAYCMOTPEHBI Y4€OHBIM IJIAHOM

8. YueOHo-MeTOoaMUYeCcKOEe M HH(POPMALMOHHOE 00ecnedeHue JUCHUIIIMHBI (MOAYJISA):

8.1. OcHoBHas 1UTeEpaTypa (YKazvligaemcs 1umepamypa, U30aHHAs 3a NOCIeOHUe NAMb

nem)

1. B.C. lllunaueB Beicimas Beiciias matemaTika DiIeKTpOHHBIN pecypc: yueOHUK /
B.C. lllunaueB. — M. : UHOPA-M, 2019.(Briciee obpazoBanue). // DBC «Znanium.comy. -
URL: http://znanium.com/bookread2.php?book=990716 (mara obpamienus: 07.02.2019).-
Pexxum nocTtyna: orpaHMYEHHBIN 10 JIOTUHY U TApOJIIO |

2. JluckperHas Beiciias MaTemaTuka. YiryoseHHbIi kypc: Yueobuuk / CoboneBa T.C.;

[Tox pen. Yeukuna A.B. - M.:KYPC, HUL] UH®PA-M, 2017. - 278 c. — Pexxum gocryna:
http://znanium.com/bookread2.php?book=851215

8.2. JlonosinuTeIbHAS JIUTEpPATypa

unnaues B.C., Bricias Bricmias maremaTtuka. M, IOPAPiT,20l3

2. Kozko A..M ,MaTtemaTuueckue METOJIbl PELICHUsS XMMUYECKHUX 3a/1a4 Y4yeOHoe mocolue
Axanemus, M, 2013

3. IlomoB A.M., CoraukoB B.H., Bricmmas Breicmias maremaTuka s 3KOHOMHCTOB
VYyeOnuk 151 6akanaspos ,lOpaiit, M, 2012

4. Kpacc M.C., UynpsiaoB b.II Briciias maremaTtuka it 5JKOHOMUYECKOTO OakajaBpuara
[DnexTponnsbIit pecype: Yueonuk / Kpacc M.C., UynpeiaoB b.I1. - M.:HUL] UTH®PA-M,
2017. // 9BC «Znanium.comy. - URL: http://znanium.com/bookread2.php?book=558399
(mara oopamenust: 07.02.2019).- Pexxum nocTyma: orpaHUYeHHBIN 0 JIOTHHY U TTAPOJIIO |

5. Beicmias Marematuka: yueOHUK JUId pUKIaaHoro 6akanaspuara / H.B. boromonos, I1.1.
CawmoiinieHko. — 5-e u3g., nepepad. u non. — M.: U3narensctBo FOpaiit, 2018. — 396 c.

6. Beicmas Bricmias maremaruka : npaktukym / W.I'. Jlypwee, T.II. dyntukoBa. — M.
:By3zoBckuit yueOnuk, HUL[ HNHOPA-M, 2017. — 160 c.- Pexum pocryma:
http://znanium.com/bookread2.php?book=561293

=
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http://znanium.com/bookread2.php?book=990716
http://znanium.com/bookread2.php?book=558399
http://znanium.com/bookread2.php?book=561293

7. 3amayHuK 1O BBICIICH Maremartuke : y4eO. mocobue / B.C. IllumaueB. — 10-e wm3g.,
crepeotunn. — M.:. HHOPA-M, 2017. — 304 c¢. — Pexum goctyna:
http://znanium.com/bookread2.php?book=814425

8. bazoBsle pa3nensl MaTeMaTuku jis OakanaBpoB B cpene MATLAB: yuebnoe mocodue /
[Tmoxoramkos K.3. - M.HUIl HWH®DPA-M, 2018. - 571 c¢. — Pexum
nocryma:http://znanium.com/bookread2.php?book=966048

8.1. IIporpammHoOe obecnieueHne

Microsoft Windows 7 (Ne 61273596)

Microsoft Office 2013 (Ne 61273596)

Kaspersky Endpoint Security (Ne 2304-180227-081330-327-749)
MicroSoft Visual Studio (Ne 87411604)

8.2. ba3pl nanHbIX, HHPOPMALIMOHHO-CITPABOYHBIE U TIOUCKOBBIE CHCTEMBI

1. DnexTpoHHO-OMOIMOTeUHAs CCTeMa «Znanium.comy. [ DIIeKTpOHHBIN pecypc]. —
DnekTpoH. AaH. — Pexxum poctyna : http://znanium.com/

2. DnekTpoHHO-O0nbmmoTeunas cucrema «PYKOHT». - [DnekrponHslit pecypc]. —
OnekTpoH. AaH. — Pexxum poctyna : https:/lib.rucont.ru/search

3. DneKTpoHHO-0MOIMOTEeYHAs cCUcTeMa «Y HUBEPCUTETCKasi ONOIMoTeKa OHIal . -
[D11eKTpOHHBIN pecypc]. — DIEKTPOoH. 1aH. — Pexxum nocrymna:
http://biblioclub.ru/index.php?page=main_ub

9. MaTepuajibHO-TeXHUYECKOE o0ecredeHue JUCHUTLINHBI (MOTYJIs1):

VYyeOHast ayquTOpHs 71l MPOBEACHUS 3aHATUHN JICKIIMOHHOTO TUIIA; 3aHATHI CEMHUHAPCKOTO
THUIIA; JJIs TPOBEICHUS TPYIITOBBIX W WHIUBUAYATBHBIX KOHCYJIBTAIIUN; U TEKYIIETO KOHTPOJIS
U TIPOMEXKYTOYHOM aTTECTALIUH.

B aynurtopun mmetorcs: Paboune mecrta oOydaromuxcsi; Pabodyee Mecto mperonaBaTerns;
[Tpoektop mepenocHoit; HoyrOyk mepeHocHoi; Dkpan nepeHocHoi; KnaccHas nocka; YueOHO-
HarJISIIHBIC TTOCOOUS.

10. O0pa3oBaTe/ibHbIE TEXHOJIOTUH:

Peanm3arus KOMIIETEHTHOCTHOTO TIOIX0a TPEyCMaTPHBACT HCIIOH30BAHHUE B YUCOHOM
Mpolecce Kak TPaJUIIMOHHBIX, TaK M HOBBIX (hOpM 0OyYEHHUS, B TOM YHCIIE U HHTEPAKTUBHBIX.

OcHOBHBIMU 00pa30BaTEILHBIME TEXHOJIOTUSMH, UCTIOIB3YEMBIMU B TIPOIIECCE O0yUCHUS
MO TUCIUILINHE, SIBISTFOTCS:

— TEXHOJIOTMM AaKTUBHOTO W WHTEPAKTUBHOTO OOY4YEHUS — Jekyus-deceoa, ¢
UCNONbL306AHUEM MYTbMUMEOUIHO20 000PYO008aHUs, C AUCKYCCUSIMHU, pa300poM
pETbHBIX CHUTyaluid, OOCYXIeHWE TpPe3CHTAlud, WHAWBHIyadbHas (B T.U.
camoCTosITeNbHas ) padoTa;

— TEXHOJIOTMH HpoOIeMHO20 00y4eHuss — TPAKTUUECKHUE 3aaHus U YCMHble ONpOChl
MPOOJIEMHOTO XapaKTepa;

— TEXHOJIOTHS ypoBHEBOU nuddepeHnumanuu o0ydeHnuss Ha OCHOBE 00s3aTeIbHBIX
PE3yNbTAaTOB ¢ OpUEHTAINE Ha WHAMBHUAYAIbHBIE CIOCOOHOCTH M BO3MOXHOCTHU
CTY/ICHTA.

[Ipn mnpoBeneHun y4eOHBIX 3aHATUH y OOYYAIOIIUXCS OOECIEUYUBACTCS Pa3BUTHE
HABBIKOB KOMAaHJHOH pPa0OTH, MEXKIUYHOCTHOW KOMMYHHKAIIUU, TIPUHSATHS PEIICHUH,
JTUAEPCKUX KAYEeCTB MOCPECTBOM MIPOBEICHUSI MHTEPAKTUBHBIX JIEKIIUN, TPYIIIOBBIX JUCKYCCUH,
POJICBBIX WTp, TPEHUHTOB, aHAJIU3 CUTyallMid W WMHTAIMOHHBIX MOJCNICH, IpernoaBaHue
TUCIUIUIMH (Moaynel) B ¢dopMe KypcOB, COCTaBICHHBIX Ha OCHOBE PE3YIbTaTOB HAyYHBIX
WCCIICJIOBAHMMA, TIPOBOJMMBIX OpraHu3alueld, B TOM 9YHCJIE C YYETOM pPETHOHAILHBIX
0COOCHHOCTEH  mpodeccHOHANbHON  JEATENbHOCTH  BBIMYCKHUKOB W MOTpeOHOocTel
paboToaaTene.
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11. Ouenounsbie cpeacrsa (OC)

OneHouyHble CpeACTBa MO JAMCLUUILUIMHE Pa3padOTaHbl B COOTBETCTBUU C IMOJIOKEHUEM O
OaJIbHO-PEUTUHIOBOM cHUCTEME OLIEHKHU ycreBaeMocTu cTylneHToB @I'BOY BO «MI'VTVY um.
K.T". PazymoBckoro (IlepBbIii ka3auuii YHUBEPCUTET)».

BAJLJIbHO-PEUTUHI OBASI CHCTEMA

MaxkcuManbHasi cymMMa peHTHHTOBBIX OAJIJIOB, KOTOpAsi MOXKET ObITh HAYUCIICHA CTYACHTY
1o yueOHOM aucuuruinHe, coctabisger 100 peHTHHTOBBIX OAIIOB.

dopma KonunuectBo Oannos
IPOMEKYTOUHOM Texymmit KonTtpons CymmMma
aTTecTalnn Kontposb OaytoB
(ycTHBIH ompoc)
DK3aMeH 30-70 20-30 60-100
3auer 40-80 10-20 60-100

PeliTunr crynenTa B ceMecTpe 0 JAUCUUIUIMHE CKJIAJbIBAETCS U3 PEUTUHIOBBIX OalIoOB,
KOTOPBIMH IIPENOAaBaTellb B TEUEHUE CEMECTPA OLIEHUBAET MOCELIeHUE Y4eOHBIX 3aHATHH, ero
TEKYIlyl0 paOOTy Ha 3aHATUSAX M CaMOCTOSITENbHYIO PaldOTy, Pe3yJbTaThl YCTHBIX OIPOCOB,
MpEeMUAIBHBIX U ITPa(HBIX OAJIOB.

PeliTuHr cryneHTa mo IMCUUIUIMHE CKJIAJbIBAE€TCS W3 OLEHKU B PEUTHMHIOBBIX Oaisax
OTBETA Ha DK3aMEHE (3a4eTe).

[IpenogaBaTenb, OCYLIECTBISIOIIMI MPOBEACHUE MPAKTUUYECKUX 3aHATHUM, JOBOIUT IO
CBEJICHUS CTYACHTOB Ha MEPBOM 3aHITUU MHPOPMALIUIO O (POPMUPOBAHUN PEUTHHTA CTYAECHTA U
pyOexHOro perTuHra.

Ilocewmenue cTyA€HTOM OJJHOTO NMPAKTUYECKOTO 3aHATHS OLICHUBAETCA MTPENOJaBaTeNIEM B
1,0 peTUHTOBBII Oa.

Texymmii ayIMTOpHBIA KOHTPOJIb 110 TUCLMITIIMHE B TEYEHHUE CEMEeCTpa:

OJIMH OTBET B YCTHOM OIIPOCE — JI0 2 pEUTUHTOBBIX OaJIJIOB.

ITo oxoHUaHMM ceMecTpa KaXJI0MYy CTYAEHTY BBICTaBJseTCs ero PelTuHroBas oleHka
TEKyIIeH yCIIeBa€MOCTH, KOTOpasl SIBJISETCS OLEHKOM IMMOCEIaeMOCTH 3aHSATUH, aKTHBHOCTH Ha
3aHATUAX, KAaUeCTBA CAMOCTOSITEIbHON paboThI.

CTyneHT JAOIMyCKaeTcsi K MEPONPUSITUSIM TPOMEKYTOUHOM aTTeCTalluu, €CIU €ro
pelTHHTOBas OlleHKa TeKylleil ycrneBaeMocT (0e3 ydeTa npeMHalbHBIX PEHTUHTOBBIX 0asoB)
HE MeHee: MO JUCUUIUIMHE, 3aBepliarolieics sk3amMeHoM - 30 peHTHHroBBIX OailjioB; IO
JTUCLUIUIMHE, 3aBepluatonieiics 3aueToM - 40 peTHHIOBBIX OalIoB.

CrynenTtsl, He HaOpaBlIlue€ MHUHUMAJIbHBIX PEUTHHIOBBIX OauIOB MO y4eOHOM
JUCLUIUIMHE POXOJAT MpoLeaypy Jo0opa 6aios.

MakcumanbHasgs peUTUHIOBAsI OLIEHKA TEKYIIEH yCIEBAEMOCTH CTYIEHTAa 3a CEMECTp IO
pe3ysbTaTaM TeKylleld paboThl U TEKYLIEro KOHTPOJIs 3HaHUH (0e3 yueTa npeMuaibHbIX 0aioB)
cocraBisieT: 70 peHTHHrOBBIX OAaUIOB I JUCIUIUIMH, 3aKaHUYWBAIOIMUXCS dSk3ameHoM; 80
PEUTHHTOBBIX OAJIJIOB ISl IUCIUIUINH, 3aKAaHYMBAIOIIUXCS 3aUETOM.

OTBeT cTyieHTa MOKET ObITh MAKCUMAJIBHO OLIEHEH:

Ha 9k3aMeHe B 30 pedTHHIOBBIX 0aJlIOB,;
Ha 3a4eTe B 20 pelTUHIOBBIX 0aJIOB.

CryneHt, 1o >KeJaHHI0, MOKET C/1aTh K3aMEH WIM 3adeT B (opMare «aBTOMAT», €Cld
€ro pe’THHI 3a CEeMEeCTp, C y4YeTOM MpeMHUaIbHBIX OaJlJIOB, COCTAaBUJI HE MEHee. €ClU IO
pe3ysbTaTaM U3y4eHHUs AUCHUIUINHBI CIAeTCs SK3aMeH

— 60 pelTHHTOBBIX OAJIJIOB C BHICTABIICHHEM OLIEHKHU «YIOBIIETBOPUTEIHHO;
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— 70 peTHHTOBBIX OAJIJIOB C BHICTABICHHEM OLIEHKHU «XOPOIIIO);

— 90 peHTHHTOBBIX OAJIJIOB C BHICTABICHUEM OLIEHKU «OTIMYHOY;

€CJIM 110 pe3yJibTaTaM U3y4eHUs TUCIUILUIMHBI CAACTCS 3a4eT:

— 60 peHTHHTOBBIX OAJIJIOB C BHICTABICHUEM OLIEHKH «3a4TEHOY

PeliTuHroOBast oreHKa MO JAMCHIUILIMHE W COOTBETCTBYIOIIAS aTTECTAllMOHHAS OIICHKA TI0
HIKAJIE «3aYTEHO», «YAOBIETBOPUTEIHHOY, «XOPOIIO», KOTIMYHOY» IPU UCIOJIb30BaHUHU (hopMaTa
«aBTOMAaT», MPOCTABIISIETCS PK3aMEHATOPOM B 3aYETHYIO KHIDKKY M 3a4€THO-IK3aMEHAIMOHHYIO
BEJIOMOCTH TOJIKO B JIEHb IPOBEACHMSI SK3aMEHA WJIM 3a4eTa COTJIACHO PACHUCAHMIO TPYIIBL, B
KOTOpOI 00y4aercsi CTyICHT.

Jlnst mpuBeAeHUST PEHTHHTOBOM OILIGHKM K aTTECTAlMOHHOW (MATHOAUIbHBIA (opmar)

HCIIOJIB3YCTCA CICAYIOIas KaJia:

ATTCCTaI_[I/IOHHaSI OICHKA I10 JUCHUIIIMHEC

PeliTuHr cTyneHTa 110 AUCLUIUIMHE
(BKJIFOYASI pEeMUATIbHBIE OAJIIIBI)

«OTJIAYHO) 90- 100 OamoB
«XOPOIIIOY 70 - 89 GamnoB
«YAOBIIETBOPUTEIHHO)» 60 - 69 0asuToB

«HCYHOOBJICTBOPUTCIILHO»

meHee 60 Oau1oB

«BavYTCHO»

ot 60 0aJUIOB U BEIIIE

«HEC 3a4TCHO»

meHee 60 Oau1oB

PelTuHT 10 JUCHMIUIMHE Yy CTY/AEHTa Ha dK3aMeHe WM JU(PPEepeHLIUPOBAHHOM 3a4eTe
MeHee 4yeM B 20 peHTHHIOBBIX OaJIOB CUMTAETCSI HEYIOBIETBOPUTENIBHBIM (HE3aBUCHUMO OT
peiiTHHIa CTyAEHTa B ceMecTpe). B 3ToM cilyyae B 3a4€THO-’K3aMEHALIMOHHYIO BEIOMOCTb B
rpade «ATTecTallMOHHAasl OLICHKa» IIPOCTABIIAETCS «HEYAO0BIETBOPUTEIBHOY.

PeliTuHr no nucuuIuiiHe y CTyJEHTa Ha 3adeTe MeHee yeM B 10 peHTHHroBbIX OaylioB
CUMTAETCsl HEYJIOBJICTBOPUTEIbHBIM (HE3aBUCUMO OT PEWTHHra CTYyIEHTa B ceMecTpe). B saTtom
cllydae B 3au€THO-DK3aMEHALMOHHYIO BEJOMOCTb B Trpade «ATTECTallMOHHAs OLEHKa»
IIPOCTABIISIETCS «HE 3a4TEHOY.

IIpenonaBaTemnto MpegOCTaBIAETCS IPABO HAUUCIIATH CTYACHTaM IpeMHaIbHbIE OAUIbI 32
AaKTUBHOCTH (y4acTHe B Hay4YHBIX KOH(EpEeHIUIX, KOHKYpcax, OJIMMIINaaX, akTUBHas paboTa Ha
ayJIUTOPHBIX 3aHATHUSX, MYOJUKALUU CTaTei, paboTa CO IMIKOJbHUKAMU, BBIIIOJHEHUE 3a/laHui
MOBBIIIEHHON CJO0XHOCTH, W3TOTOBJIEHUE HAIJISIIHBIX MOCOOMH W T.A1.) B KOJMYECTBE, HE
npesbiiiaromnieM 20 peTHHroBbIX 0amioB 3a cemectp. [IpemuanbHble 0auIbl HE BXOAST B CYMMY

pelTHHra TeKylIel ycreBaeMOCTH CTY/JIeHTa, a MPUOABIAIOTCS K HUM.

11.1. OueHouHble cpeacTBa AJIs1 BXOAHOT0 KOHTPOJIS

3aganue 1

[TaBen VBaHOBMY KyMHJ aMEpUKaHCKMHA aBTOMOOWIIb, CIIUJOMETP KOTOPOTO IOKa3bIBAET
CKOPOCTh B MUJISIX B yac. AMepukaHckas Muiisi paBHa 1609 m. KakoBa ckopocTh aBTOMOOMIIS B
KMJIOMETpax B 4ac, €CJIM CIUIOMETp MoKa3biBaeT 27 Muib B 4ac? OTBET OKPYITIUTE 10 LIEJIOTO
YHCIIA.

3ananue 2.

B c6opuuke 6uneroB no 6uonoruu Bcero 50 6uieToB, B 5 U3 HUX BCTPEUAETCS] BOIIPOC 10
teme "3oosorus". Haiiiure BEpOSATHOCTH TOTO, UTO B CITy4ailHO BEHIOPAaHHOM Ha dK3aMeHe OuieTe
LIKOJIBHUKY He JOCTAHeTCH BoIpoca 1o teMe "3oonorus".

3ananme 3 . Haiinute KopeHb ypaBHEHUS
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V19+5x =2

3ananmue 4

Yron npu BepuuHe, IPOTHUBOJICKAIIEH OCHOBAHUIO PAaBHOOCIPEHHOT'O TPEYTOJbHUKA, PAaBEH
150°. bokoBasi cropoHa TpeyrojibHMKa paBHa 26. Haligute miomaas 3TOoro TpeyrojbHUKA.

3amanue 5

Konyc omnucan 0koJio IpaBUJIbHON YETHIPEXYTOJbHON MUPAMU/IBI CO CTOPOHOW OCHOBaHUS 3
u BeicoToM 13. Haiigure ero o0beM, NeeHHBIA HA 7.

2
6v2
3ananue 6 Hailinure 3HaueHUe BRIPAKECHUS

3aganme 7 I'py3 maccoit 0,8 kr komebnercs Ha mpyxkuHe. Ero CKOpPOCTb V MEHSIETCS IO

21t
V =V, cos—
3aKOHY T rmet — Bpems ¢ MoMeHTa Hauaga KoieGammii, T=2 ¢ — mepHOJ
.V, =13
KOJIeOaHUH, Mm/c. Kunermyeckas nsHeprus E (B koynax) rpy3a BBIUKCISIETCS IO
_mv?
dbopmyie 2 rjgem— macca rpysa B KMIOrpaMmax,V— CKopocTh rpysa B M/c. Haitaure

KMHETUYECKYIO SHEPruio rpysa uepe3 52 ceKyHAbl mocie Hayana kosneOaHui. OTBeT naiite B
JIKOYIISIX.

3agaunue 8

Cwmemnranu HeKOTOpoe KoaudecTBO 20-TIPOIEHTHOTO PacTBOPa HEKOTOPOTO BEIMIECTBA C TAKUM
K€ KOJIIMYECTBOM 16-TIPOIIEHTHOTO pacTBopa 3TOro BemiecTBa. CKOIBKO MPOIEHTOB COCTABIISIET
KOHIEHTpaIUs IOTyYUBLIErocsi pacTBopa?

3aganue 9

_ 2
Haiigute Touky Mmakcumyma QpyHKIMU y =15x" —42x+120Inx ~10

3agaunune 10

2sin® x = cos(g—” — x]
a) Pemmre ypaBHeHue 2

[ 3 }
0) Haitnute Bce KOpHU STOTO ypaBHEHHS, IPUHAIICKAIINE OTPE3KY

3aganue 11

B npaBunbHO# TpeyronsHoi npuzme ABCA1B1C; cropona ocHoBanus paBHa 12, a 60koBoe

pebpo AA; paBHO 36 Ha p€opax AB u B;C; otmeuenst  Touku Ku L,  COOTBETCTBEHHO,
npruéMm AK =2, aB;L =4. Touka M — cepenuna peOpa A;C;. Ilmockocte y mapajielibHa
pedpy AC u conepkut Touku K u L.

a) loxaxure, uro npsiMasg BM neprnenukynspHa MIOCKOCTH .

0) Haiigure paccrosiue ot Touku C 10 MIOCKOCTH Y.
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3amanue 12

2 2 2
Pemmre HepaBeHCTBO log; (25 —X )_ 3 Iog(25 —X )+ 220

3amanue 13

BB

1 CC octpoyromsaoro tpeyronsunka ABC nepecexarorcs B Touxe H

ZAHB, = ZACB

BrIcOTEI

a) Jlokaxxure, 4TO
0) Haiigute BC e AH = 6\/§H /BAC =60’

3aganue 14

15-ro sHBaps TUIaHUpPYETCS B3STh KPEAUT B OAHKE HAa HECKOJIBKO MECSIEB. YCIIOBHS €ro
BO3BPATa TAKOBBI:

— 1-ro ymcma kKaxmoro Mecsia JOJT BO3BpacTaeT Ha 5% 1O CPaBHEHUIO C KOHIIOM
HpPEIbIAYIIEro MecsLa;

— co 2-1o 110 14-e unciio Mecs1a HeoOX0AUMO BBIIIIATUTH YacTh J0JITa;

— 15-T0 uncia KaXx10ro MecsLa A0 J0JDKEH ObITh Ha OJHY U Ty K€ CyMMY MEHbIIIE J10Jra
Ha 15-e yncio npeabAyero Mecsua.

Ha ckonbko Mecs11eB MOKHO B3SITh KPEIUT, €CJIM U3BECTHO, YTO 00I1asi CyMMa BBIIUIAT 11OCIIe
MIOJTHOTO TIOTalIeHUs KpenuTa Ha 25% OoJIbIlie CyMMBI, B3ITOW B KPEIUT.

3amanue 15

HaiinuTe Bce 3HaUEHUS MapaMeTpa a, TPy KOTOPbIX (GYHKIIUS
f (X) =sin 2x —8(a+1)sin x + (4a” +8a—14)x

ABJISIETCS] BO3PACTAOLIEH HA BCEH YMCIIOBOM ITPSAMOM U IIPU 3TOM HE UMEET KPUTHUECKUX TOYEK.
3ananue 16

a;,a,,..,a b,,b,,....b

Bospacraromue apupmMernueckue MpOTpeccuu LA ' Nt coOCTOAT W3

HATypaJbHbIX YUCCII.

ab, +a,b, =3a,b, ,,
a) CYH_IGCTByIOT JIX TaKue MMporpeccuu, Ajs KOTOPbIX !

0) Cy1iecTBYIOT JIM TaKU€ IIPOrPECCUH, JIISI KOTOPBIX a,b, +2a,b, = 3a,b, ?

ash,

B) Kakoe Haubonpliee  3HaAYeHHME  MOXKET  IPUHUMATh  MPOU3BEIEHUE ,

g b, +2a,b, <300,

€CI
Kurou
Ne 3aganus
1 43
2 0,9
3 -3
4 169
5 19,5
6 24
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7 0,676
8 18
9 2
10
A E k- Z 27k E s 2k k e Z gy~ % 27 | 137
2 6 6 2" 2 6

1 V10

6)~—

5

12 (-5—~22]U[- 4:4]U[V2235]
13 18
14 a e (—0;—/5 - 2) U (W/5;x)
15 9
16 a) a, manpumep 1, 3,5, ... u 1,4,7,....6) Her B)98

11.2. OueHo4HbIE CPEACTB TEKYIIEro KOHTPOJIS
OueHovHbIe cpeacTBa AJIsl YCTHOTO ONpoca.

1.
2.

~ow

10.

11.
12.
13.

14.
15.
16.

17.

Kaxkas MaTpuiia Ha3pIBa€TCsS KBaPATHOM; HYJIEBOM; AMAroHaIbLHOM; € IMHUYHOMN ?
Chopmynupyiite teopemy Kponekepa-Kamemnu — kputepuii cyiiecTBOBaHUS
CHUCTEMBI JINHEWHBIX YPAaBHEHUI.

Kaxkue BeKTOpbI Ha3bIBAIOTCS KOJUTMHEAPHBIMU; KOMIUIaHAPHBIMU?

[Tepeuncnure cBOMCTBA CKAJIIPHOTO MTPOU3BEIEHUS BEKTOPOB.

B ueM cocTouT ycnoBue opTOrOHAIBHOCTH (NEPIEHIUKYIIPHOCTH) BEKTOPOB & U

b; ycoBHe KOJUIMHEAPHOCTU BEKTOPOB @ U b?

3anumuTe ypaBHEHHE MPSIMOM Ha IUIOCKOCTH, MPOXOAAIIEH uepe3 TOUKYy

My (x4, ¥, ) meprieHIUKYIIApHO BekTOpy 7t = (A, B ).

3anumnTe KaHOHMYECKOE YpaBHEHHE JIUIMIICA. YKa3aTb €ro OCH CHUMMETpPHH,

BEPILUHBI U (POKYCHI.

ChopmynupyiiTe mepBblii 3aMeyaTeNbHBIM Mpenen; BTOPOH 3aMedaTelbHBIN

npenen.

B ueM cocToUT reoMeTpuuecKuil 1 MEXaHMUECKUI CMBICT TPOU3BOAHON?

Chopmynupyiite npaBmio JlomuTanst st pacKpBITHS HEONPEACIEHHOCTEN THIa
0 o=

sl 2]

Kak HaiiTh mpOMeKYTKU BBIMYKIOCTH, BOTHYTOCTH, TOYKH Tieperubda’?

ChopmynupyiiTe onpeneneHue rpagueHTa GyHKIAN.

Kax Bbraucnsiercst uaTerpan Buja [ sin mx cosnxdx ?

ChopmynupyiiTe Tpu3HAKN CXOAUMOCTH HecoOCTBeHHOTO MHTerpana Il pona.

3anumute GopMyTy BEIYUCICHUS TUIOIIAIN ITOBEPXHOCTH TeJa BPaIlCHHUS.

Kakne meroapl pemeHusi TUHEHHOTO TUd(PEpEeHIIMATBHOTO YpaBHEHUSI TIEPBOTO

MopsiiKa Bbl 3HaeTe?

Kaxk 3aIllChIBAETCS oOmee pelneHne JIMHENHEIX HEOTHOPOHBIX

muddepeHIMaTbHBIX YpaBHEHU n-0ro nopsiaka?
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18. Chopmynupyiite 3agauy Komm 11 HopMabHOW cUCTEMBI TU(depeHIIHaTbHBIX
YpaBHEHUH.

19. Psagp1 Teitnopa u MakiopeHa.

20. Kakue cityuaiiHble cOObITHS Ha3bIBAIOTCS HE3aBUCUMBIMU?

21. Tlo xakum GopmysiaM HaxXOJsAT BEPOSITHOCTb MOSIBICHHS COOBITHA A MEHEe M HJIIH
HE MEHEe M pa3 B N HE3aBUCUMBIX UCIBITAHUAX cXxeMbl bepHymun?

22. Kakue 4ncioBble XapaKTEPUCTUKU CYIIECTBYIOT JJIsi HEIMPEPHIBHBIX CIIy4aiHBIX
BEJIMYMH U YTO XapaKTepU3yeT KaxJas U3 HUX?

23. ChopMynupyiiTe ISHTPAITBHYIO IIpeeIbHYI0 TeopeMy JIsmyHoBa.

24. Chopmynupyiite mpaBuiIo IPOBEPKHU TUIIOTE3bI O HOPMAIBHOM PACIPEICIICHUH C
ucnonb3oBaHueM kputepus [Iupcona.

25. Kakas maTpu1ia Ha3pIBaeTCsl KBaAPATHOM; HYJIEBO; TUAroHaIbHOM; €TMHUIHOMN?
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11.3. OueHouHble cpeacTBA /sl IPOMEKYTOUHOM aTTecTaluu (B popMe HK3aMeHa UITH 3a4eTa).

OleHOYHBIE CPENCTBa, 00ECIEYHNBAOIINE JTUATHOCTUKY C(OPMHUPOBAHHOCTH KOMIIETEHIMIA, 3asBJIEHHBIX B pabodell mporpamme o aucuuiuimae (B ¢dopme

JK3aMeHa).
Pe3yabTaT 1MarHocTUKU chpopMUPOBAHHOCTH Iloka3zarenu Kpurtepuu Cooreercraue/ 3K3aMeH
KOMITeTeH i HECOOTBETCTBHE
3name: OCHOBBI JMHEWHON anreOpsl, | TeopeTrueckuii 610K BOMPOCOB. YpoBeHb 3Ha4YEeHUS] KPUTEPHUSL: Cymma
AJIEMEHTHl AHAJUTUYECKON TEeOMETPUH U | YPOBEHb OCBOCHHUS MPOTPAMMHOTO 3HAHUI CymmMma 6amioB (max=10) no 0aJI10B:
MaTeMaTH4eCKOIo aHainus3a, TEOpUIO | MaTepuasa, JOTuKa U TpaMOTHOCTb CJIEIyIOIIUM 0-19-
BEPOATHOCTH u MaTEMaTHUYECKYIO | U3JI0KEHUSI, YMEHUE CaMOCTOSITEIbHO KpUTEPUSM OLICHKHU: «3K3aMeH He
CTaTUCTHKY, HEOOXOIMMBIE il pelIeHus | 0000IaTh U u3jIaraTb MaTepuall 1. Henocrarounstit — O- CIaH»,
TEXHUYECKHX 3ajay; CYIIIHOCTb 6 baita 20-30 —
CaMOOPraHM3allid M CaMOOOPa30BaHMS; 2. Iloporosetit  — 7 «IK3aMeH
CYIIHOCTb U CHEIU(PHUKY KAauyeCTBEHHBIX U Oana . caan’»
3. IIponBunyTthiii — 8
KOJIMYECTBEHHBIX METOJIOB UCCIIEIOBAaHUS 6AIIOB
4. Boeicokuit - 9-10
0aJIoB
Ymems: npumenars wmeronsl auHENHOM | IIpakTHueckoe npumeHeHue YpoBeHb 3HaueHUs! KPUTEPUS:
anreOpsl M OICMCHTBI ~ aHATMTHYCCKOH | TeopeTHUECKHX MONOKEHHH yMEHUH CymmMma 6amoB (max=10) mo
TEOMETPHH Ul PELICHAS  TEXHUMECKHX | pnyvieHuTenbHO K CIeYIoIIM
3ajiad, MOTHBHPOBATE ceba Ha npodecCHOHATIBHBIM 3a/1a4aM, KPUTEPUSAM OLICHKHU:
CaMOOpraHU3alMi0 W caMooOpa3oBaHUE; . .
HCTIOTE30BATE KAYCCTREHHLLC 4 | OOOCHOBAHHE PHHSTBIX PEIICHHH 1. Henocrarounsrit — 0-
KOJIMYECTBEHHBIE METOJbl HCCIIEI0BaHUS, 6 bamna .
YMETb HCIOJIb30BaTh OCHOBBI 2. Iloporopsit - 7
Oamna

2 OueHKa 3a 9K3aMEH BBICTABISIETCS COTTACHO ITOJOKEHHIO O OaUTBHO-PEHTHHIOBOM CHCTEME OLCHKH YCIIEBAEMOCTH CTYACHTOB (heepalbHOr0 rOCYIapCTBEHHOTO

6IOH)K€THOFO O6pa30BaTeJ’ILHOI‘O YUpCKACHHUA BBLICIICTO OGpaSOBaHI/IH «MOCKOBCKUM FocyﬂapCTBeHHHﬁ YHUBCPCUTCT TEXHOJIOTUH H yIrpaBJIC€HUSI UMCHU KITI. Pa3yMOBCKOF0

(ITepBbIit Ka3a4KMii YHUBEPCUTET)




MaTeMaTHYECKUX  3HAaHUH TMpH OIICHKE
3¢ (HEKTHBHOCTH PE3YNIBTATOB JIEATEIHBHOCTH
B Pa3IIUYHBIX cepax

3. [IponBunyThii — 8
OaioB
4, Bricokuii  —
OaioB

9-10

Bnraoemys: HaBbIKAMU IIPUMEHEHUS
COBPEMEHHOI0 MaTEMaTHYECKOT O
UHCTpYMEHTapus JUIs pelieHus
YKOHOMMYECKHUX 3a/1a4;

METOJIUKOM  TOCTPOEHHUsA, aHaIu3a |

INPUMCHCHHA MATCMAaTUYCCKHUX MoJienen s
OLCHKHU COCTOAHHA W IIPOrHO3a pPa3BUTHUA
SKOHOMUYECKUX SBJICHUN U IMpOLCCCOB;

Hasrikamu caMOOpranm3aluu u
camooOpa3zoBanusi B MpodeccruoHalIbHOI
chepe; CIOCOOHOCTHIO pemarhb

CTaHJapTHBIE 3aJaud MpodecCHOHATbHON
JESTEIEHOCTH

BrnajeHne HaBbIKaMU B YMEHUSAMHU
IIPH BBITIOJIHEHUH 3aaHHMH,
CaMOCTOSITEIIbHOCTh, YMCHHE
000011aTh ¥ W3J1araTb MaTepuall.

YpoBeHb
BJIAQJICHUN

3HaYCHUST KPUTCPHS:
Cymma G6amnoB (max=10) no

CIIEIYIOIIUM
KPUTEPHUSM OICHKH:

1. Henocrarounsnii — 0-
7 6amna
2. [ToporoBerii — 8
Oamna
3. IIpoxBunythiii — 9
0amnoB
4, Bricokmit — 10
0amnoB

OI.[CHO‘-IHBIG cpeacTea, 06CCHC‘II/IBaIOH_II/IC AUArHOCTUKY C(l)OpMI/IpOBaHHOCTI/I KOMHeTeHHI/Iﬁ, 3ajdBJICHHBIX B pa60qe171 nporpamMme 1o AUCHUIUINHE (B

dbopme 3ayeTta).

Pe3ybTaT IHATHOCTHKH Moxa3zaTenn Kpurepuu Coorpercrpue/ 3auer
c)OpPMHPOBAHHOCTH KOMIIETEHIHi HecooTBeTCIBHE
3namo: OCHOBBI  JiMHEWHOMU | TeopeTuueckuii 6JIOK BOIIPOCOB. YpoBeHb 3Ha4YEHUs KPUTEPUS: Cymma 6annos:
anreOpsl, IIEMEHTHl aHATUTUYECKON | YPOBEHb OCBOCHHS MIPOTPAMMHOTO 3HAHUI CymmMma 6amioB (max=6) 0 - 9 -«3aueT He

reoMETprun u MaTEMaTHYIECCKOT'O

Marepualia, JOruka u rpaMOTHOCTDb

10 CJICTYIOIITUM
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aHaJl3a, TEOPHUIO0 BEPOSATHOCTH U | U3JIOKEHUS, YMEHUE CAMOCTOSATEIBHO KpUTEPUSIM OLICHKU: caaH»,
MaTeMaTUYECKYIO CTaTHCTUKY, | 00001IaTh ¥ H3JIaraTh MaTepual 5. HenocraTounslit — | 10-20 —«3auet caaH>»
HE00XOIUMBIE TSt pereHus 0-3 Gayura
TEXHUYECKUX  337a4;  CYIIHOCTb 6. Ioporoserii — 4
CaMOOpraHU3aI1H u Oana .

7. [TponBunyTHI — 5
caMo00pa3oBaHMsl;  CYUIHOCTb U GAIIOB
crienupuKy KayeCTBEHHBIX U 8. Bricokuii — 6
KOJIMYECTBEHHBIX METOJI0B 0auIoB
UCCIIEIOBaHUS
Ymemn: IPUMEHSTh metoas! | [IpakTuueckoe mpuMeHeHHe YpoBeHb 3HaueHUs! KPUTEPUSL:
JNIMHCHHON anreOpbl ¥ SIEMEHTHI | TeopeTHUECKHX TOJOKEHHUI YMEHUH Cymma OamioB (max=7)
AHAIMTHYECKOH  T€OMETPHH UL | pyyvienytenbHO K MpodeccHOHaTBHBIM 0 CIEAYIOIIM
DCUICHHA — TEXHIHCCKIX 3N, | 5y 1 auam, oGocHOBaHMe MPUHSTHIX KPUTEPHSIM OIICHKH:
MOTHBHPOBATh celst Ha . .
CaMOOPTAHM3AIIHIO 4 | PCIICHUH o. HenocraTounsiii —
caM000pazoBaHUE; UCIIOJIb30BaTh 0-3 Gamna .
KayeCTBEHHbIE U KOJIWYECTBEHHBIE 6. Ioporossri — 4 -5
METOJIbl ~ HUCCIIEJOBaHMs,  yYMETh Gamnos .
HCIOJIb30BaTh OCHOBBI /. IponpumyTsIii — 6
MaTeMaTHYeCKHUX 3HAaHUH  TIpH Gamnos .
OLIEHKE 3 PEKTUBHOCTH 8. Bricoxnit  — 7
pe3yNbTaToB JeSITeIbHOCTH B Gannos
pa3NuyHbIX chepax
Bnaoemp: HaBblkaMu TpuUMeHEHUs | BiajgeHune HaBbIKaMU U YMEHUSMU IIpU | YPOBEHB 3Ha4YCHUS KPUTEPHUSL:
COBPEMCHHOI0 MATEMaTHYCCKOTO | BEIMOJTHCHHUH 3aJIaHUH, BJIa/ICHUN Cymma OamioB (max=7)

2 o o
OHGHKa 3a 3a4eT BBICTABIseTCsA coriiacHo IloitoxkeHHio o 6aJ'IJ'H>H0-p€I/ITI/IH1"OBOI/I CUCTEMEC OLICHKU YCIICBAEMOCTU CTYIACHTOB q)ez[epanf,ﬂoro rocyaapCTBEHHOIO
6IO).'I)K€THOFO O6pa30BaTeJ’ILHOI‘O YYpCKACHHUA BBLICIICTO OGpaSOBaHI/IfI «MOCKOBCKUM FocyﬂapCTBeHHHﬁ YHUBCPCUTCT TEXHOJIOTUH H yIrpaBJIC€HUSI UMCHU KITI. Pa3yMOBCKOF0

(ITepBbIit Ka3a4Mii YHUBEPCUTET)
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WHCTPYMEHTApus  JUIsl  pEHICHUs
SKOHOMMYCCKHUX 3a/a4;

METOJMKON TOCTPOCHMS, aHaIu3a U
MIPUMEHEHUS MaTeMaTUYCCKHUX
MoOJeNel I OLEHKH COCTOSHUS U
MPOTHO3a Pa3BUTHUSI SKOHOMUYECKHUX
SBICHUH W mporeccoB; HaBbikamu

CaMOOpraHU3anuH u
caMo00pa3oBaHuUs B
npodeccuOHaTBLHON cdepe;
CIIOCOOHOCTBIO PelIaTh CTaHIAPTHBIC
3aJauu npodecCHOHATBHON
JESATSIbHOCTH

CaMOCTOSATENILHOCTb, YMEHUE 0000111aTh
U M3J1araTb MaTepuail.

0 CIEAYIONTUM
KPUTEPHSIM OICHKU:

5. HenocraTounsrii —
0-3 b6amna

6. [ToporoBsrii — 4 -5
0ajoB

7. [TponBunyTHIil — 6
0aioB

8. Bricoxuii - 7
0ajoB
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Marepnansl Il NPOBeJeHUS] TEKYIIero M NPOMEKYTOYHOr0 KOHTPOJIA 3HAHWH
CTYAEHTOB:

Ne Bun Kontponupyembie TeMbl (pa3aesibl) KommnereHuun, KOMIOHEHTbI
H/H KOHTPOJIA KOTOPbIX KOHTPOJHUPYIOTCH
1. | Tunosoii JInneiinas aaredpa. OK-5; OIIK-2
pacuer. AHaJuTHYecKasi reoMeTpHusl.
DJIeMeHThI BeKTOPHO# aJre0psbl.
2. | Tunosoi MaTteMaTHYEeCKHH aHAIN3 OK-5; OIIK-2
pacuer
4. | Tunoson Teopusi BeposiTHOCTEH 1 OK-5; OIIK-2
pacuer MaTeMaTH4YeCKasi CTATHCTHKA
Paznea |.

JIuneiinas aaredpa. AHAJIMTHYECKAs reOMeTpHsA. DJIeMEHThI BEeKTOPHOI ajiredpsbl.

1-  Jlana cuctema nuHelHbIX ypaBHeHUH. TpeOyercs mokaszark, 4To

CHUCTeMa COBMECTHA M HalTH ee pelleHre Tpems crocobamu: a) mo Gopmymnam

Kpamepa, BBIOTHUTD IPOBEPKY perienus; 0) meroaoMm ["aycca.

2x, +3x, —x; =5 X, =X, +4x;, =-3
1.93x, +2x, = 2x; =1 2.9% +3x, +7x; =2
4x, +3x, +x, =13 7x,—3x,+6x; =5
2x, +x,—8x;,=0 2x,+3x, = 5x;, =1
3.9x +x,—2x;=-1 4,1 x+4x,-x,=9
7x,—5x;, =16 x, —3x;,=-5
X —2x,-3x,=9 3x, = 5x, +x;=-2
5. 92x,—3x, —4x; =15 6. 14x, =3x, +3x;, =0
3 +x,—x, =18 —X, — X, —2x; =1
X, +2x, —4x; =1 —3x, —2x, —10x; =-16
7. 9% +x,+5x; =18 8. 2x, +7x, =2

X, —3x, =2x,=0 X +x,+x;=3



7x, +5x, =20x; = -2
9.9 2x, +2x, —=3x, =17

X +x,—x; =11

Sx,=3x, +x; =7
11. 1 2x, +4x, —x; =1
7x, +10x, =3x, =2

2x, =X, —x; =3
13. 9 —5x, +8x; =1
3x, —2x, +x; =-1

4x, +3x, =3x; =7
15. 9 13x, —3x, +x;, =2
2x, —8x, +5x; =-18

2x, +x, +x, =11
17. 9 x,—x, +x; =—4
3x,+x, =5x;, =0

3x, —3x, +5x; =9
19. {7x, +x, —3x; =2
X, —2x, +3x; =1

x, —8x; =-7

10. {8x, +3x, —6x, =2

3x, —5x, +3x; =6
12x, =2x, +3x, =12
x, —5x, = 8x; =41

2x,+x,=6

3x, —2x, +3x, =4

14, < 2x, +2x, = 3x; =1

x, +3x, =5x;, =2

=5x, +4x, +4x, =-1
3x,—x, =2xy, =7

X, +x; =1

Tx, +x, =2x;=-3
3x,—x, +x;=2

X, —xy=1

—4x, +7x, —2x, =0
X, —3x, +x; =-2

2x, +5x, +2x, =4

21— MeTogoM UCKIIIOUEHUS] HEU3BECTHBIX HAWTH oOIee W Oa3uCHBIE pEIICHUS

40 CHCTEM YpaBHEHUI:

21 5x, —8x, —4x, =-10
Tx, —x, +11x; =0

23, 4x, —3x, —x; =4
7x, —8x, —Tx; =25

25, 2x, +15x, +2x, =—6
6x, —8x, —20x;, =-1

x, +4x, +3x; =16

29, {5)(1 —-Xx, +4x, =25

24, {l2x1 —8x, —=3x, =0

8x, —2x, =2

26. { 4x, +2x, =3x, =0

S5x,+2x, —4x; =2
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27 2x, —4x, —x, =30 28, 3x, +2x, —x; =16
x, +x; =10

2x, —3x, —x; =10

29, 5x, +3x, —x; =-20 30, S5x,+7x, +12x; = -1
x, +7x, +5x; =-14

2x, —x, —x; =2

31 11x, +8x, —3x, =0 32, 6x, +2x, —x;, =—6
3x, +x, +x; =3 3x, —x, +3x;, =4

33, 12x, —x, +9x, =21 34, S5x; +2x, +13x; =—17
4x, —2x, —=3x, =23 x, —3x, +x; =4
35. 6x, —6x, +x, =8 36, 4x, —4x, —x, =2
4x, —4x, —9x, =14 5x, —5x, +3x, =—1

37, 15x, —6x, +5x; =22 38 6x, —11x, +7x, =11
11x, +10x, —5x; =2 I1x, +10x, —5x;, =3

39, 3x, —2x, —x;, =5 40. 7x, —x, +8x; =0
8x, +5x, —11x; =-1 21x, +3x, —x, =—4
41 — Haiitu nmpoussenenue matpury, AB =C,ecnu A, /3 naHbL:
60.

- 10 3
1 A(; . (S)J B=|-2 4
13

113 -2 b2
2/{4 . _lj, B=|3 5
0 2

3 -3 1 T
43 A[2 ;0 sj’ B=|-1 3
2 8
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1 -1 1 2
46. A(g _0 12) B=|-2 3
1 6
‘s 8 10
47. A(g _6 J, B=1 -1
- 9 3
4 -4
48. A(3 ° ISJ, B=12 -2
1 -1 6
10
1 2 Tl
S O s
2 -1
B 50 25
50 AG’ 13 3} B=11 -1
3 4
44 2 1 L2
> (14 3 Oj’ o
7
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e 61
—80.

16 1 4
53 A(?) , 21}’ B=|2 -7
3 -1
8 —11 12 > 19
54 A(3 _3 0], B=|-1 12
- 308

S 0 6
59. 4 5,B=103
4 3 -2

3

2
2 10 4

*60. A(l ; 2], B=|-2 -3

B 3 4

e J[aHbl BEPIIMHEI TPEYTONBHUKA A(x,,y,)s B(x,,1,) C(X3 ,y3) . Haiiru:

®a) ypaBHEHHUS BCEX TPEX €r0 CTOPOH;

¢ 0) cuCTEeMy HEPaBEHCTB, OMPEEIIIONINX MHOXKECTBO TOUEK, TPUHAIICIKAIITUX

TPEYTOJbHUKY, BKJIKOYAsi €T0 CTOPOHBI;
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61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72,
73.
74,
75.
76.
77,
78.
79.
80.

® B) BHYTPEHHHI yrol A TPEyroJbHUKA B Tpasycax U MUHYTAX;

® I') JNTMHY BBICOTHI, IPOBEICHHON U3 BEPIIMHbBI A |

e J1) IJIOLIA/1b TPEYTOJIbHUKA.

A(6:14), B(1;2), C(9:8).
A(4;10), B(—1;-2),, C(7:4).
A(6:11), B(l=1), C(9;5).
A(4;13), B(-Ll), C(7:7).
A(6;10), B(1;—2), C(9:4).
A(4:14), B(—1;2), C(7:8).
A(6:13), B(L), C(9;7).
A(7;11), B(2;—1), CA0;5).
A(3:13), B(—2:1), C(6:7).
A(4;11), B(-1;-1), C(7;5).
A(L;0), B(7:3), C(4:4).
A0;]), B(6:4), C(3;5).

A(-L-1), B(-7:2), C(—4:3).

A(—1;,—-1), B(5;2), C(2;3).
A(:—1), B(—5;2), C(—2;3).
A1), B(7;2), C(4;5).
A(—1L1), B(—7:4), C(—4:;5).
A(—11), B(5:4), C(2;5).
A1), B(=5:4), C(=2;5).
A1), B(7:4), C(4;5).

Pa3zgen |l. MaTemarndeckuii anains

. 81 - 100.

o oa)
SN v
4-x*"

o oa)

X

®0) y=xlncosx;

*G) y:xzsin\/;;

¢G) y=xsinx’;

. _ 2cos” x
) Y= sinax
_sin3x
.6)y_cos2x

e Haiitu npousBogHbIE A4 cienyomux GyHKIIHHA:
d.

*B) y=1+sin2(xy)-

.B) y:xfny.

op) W+x -y’ =1,

o) ~—2x" +3=0

3 3
®B) x2 42 =4.
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o

of

o

o

00.

.6) y 4/0nx .

B I—Enx’

eG) y=xsin’ x;

®0) yztgg—ctg%;

1g2x .
06) === .
Y T 1 isin2x

e6) y=1g’(I-x);

.6))}:2\/;_2;

06)

y =arcsin 3x —v1-9x” ;

e0) y=arcigVvx—1,;

° 6) y — 3sin33x :

°0) y= ;
arctg\/;

1
e §) y =arcclg T :
X

06)

y=e " (2sin5x +cos 5x):

° 6) y — zsinzlox :

°0) y:%/ctngx—l ;

®B) y=xsiny;

*B) y= xarctg% .

*B) xy3—x2+3y:0.
o) y=arcsin/x —e”

'B) xy_3siny :O.

.B) f—3\/;:10
y

*B) ye_xy:2,

®*B) y=xsin2y.

*B) ——x3 =0.

Vo

®*B) y=xsin2y.

eB) y=1+xe’.

2 -3
.B))qyzex—e y-

*B) x3y—l+x:O,

®B) x = y+arcctgy .

ep) X'siny+cosy=0,

33



120.

01.

02.

03.

04.

05.

06.

07.

08.

09.

10.

11.

12.

13.

14.

15.

16.

17.

18.

o]

ol

ol

ol

o]

o]

o]

o]

o]

o]

o]

o]

o]

o]

o]

o]

o]

o]

101- e [Tonp3ysich mpaBusoM Jlonurans HailTu npeaens GyHKINN:

e -1
a)
* Q’Z/’ sin2x

x -1

°a) /im

w1 Inx
1—cos3x

o a) KimT

x—0

*a) gxlj;n X—sinx

tgzx
a
) lim g

Inx
o a) Elmx—

x—0

tg3x

)szthX
2

°a) (imx

x—0

. 1l—cosax
ea) /im

o0 1—cosbx

2x

°a) /im

x—0

. e
*2) sz;

o) (jplsinx)*

x—0

clgx
*a) Lim, -

x>0

ea) (imxinx

x—0

X —arctgx
ea) [im——

x—0 X
1 —ctgx

°3) flm cos2x

£n2x
*2) fzm1

x—1

1

«a) (imx"™

x—1

fgx —sin x

. 2x+1
*6) fzmx+1

10x*
o0 /
) éaml—cosx

«6) im-

w0 Inx
2

*0) szzx

X—>0

gx

X—>0

. f 1—cos8x
R TS OA
) xl_>’(/)nl—cos4x

3x* —4x+1
0 Lim >3

x—1

2x* +5x+3

6 -
0 Lim 2Ty s

fnx+1

«0) /im

X—>0

«0) /im

0 arctgx

2—x*
0 flme +Xx

. arctg2x
*®) [im—

x—0

. Xtgx
0
* )Q’Zﬁ COS X
. 4x*
*0) /im
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o1 3° 2% Jx

o2 / o0 ;
19 i ) iy
o1 . sin2x X+ x
) —_ o0 /
20. )Q’Zie“—e” ) lims ey
. 121- e VccnenoBaTh (GyHKIMIO U IIOCTPOUTH €€ Ipaduk
140.
2x . x .2
o121, y:xzil, 122 y=L. ©123. y=x"—2lnx.
X
2 2 -X
x" -1 125. y=/Inlx" —-4); 126. y=xe .
“124. y=5 o125 y=fnly’ -4) «126. y
127, =, ¢128. y=xe ™ ; 0129, y=2x*-x".
X
2 9 .
x*+1 131, = : *132. y=x—tn(x+1).
130 y=5—s ) S
e 133. y:fn(]—Zx); 134 y:ei_ e 135, y:fn<9—x2).
X x* .
*136. y=—0: o 137. y:?—2x2+5; 0138, y=e¢?
x_

e 139. y= xlnx , 140 y X
[ ] =

) 141- [Io ycnoButo 3amauv COCTaBUTH (DYHKIHMIO OJHONH HE3aBUCUMOM
160. MepeMEHHON U HalTu ee ’kcTpeMyM. [lokazaTk, 4TO 3TOT HKCTPEMYM U

OyZeT HauMEeHBINM (HauOOJIbIINM) 3HaYeHHEM (DYHKIIUH.

141. oxHo umeeT hopMy NPAMOYTOJILHUKA, 3aBEPIICHHOTO MosykpyroM. [Ipumep (p) ¢purypsr
3amad. KakoBbI MOJDKHBI OBITH pa3Mephl NPSMOYTOJIBHUKA, IUISI TOTO, YTOOBI OKHO
MPOMYCKAI0 HanOoJIbIlIee KOJMUECTBO CBETA TO €CTh UMENI0 HauOOJIBIIYIO TUIOMAAb?

142. Ha xene3Hol nopore, BeayIleH ¢ 1ora Ha ceBep, CTOUT ropoja B. 3aBoj A pacmionoKeHbI
Ha (I KM r0KHee ropoga B m Ha b kM BocTouHee kene3Hou nopord. Ilog kakum yriiom
(O K KeJe3HOU Jopore HaJo MPOBECTH IIOCCe € 3aBoAa A, 4YTOOBI JOCTaBKa I'py30B U3 A
B B Obl1a camoii gemieBol, eciau CTOMMOCTh MEPEBO30K IO IIOCCEe B k pa3 JOpOKe, YeM
T0 JKeJIe3HOM opore?

143. Bo ckosbko pa3 o0beM Imiapa 6osble 00beMa HauOOJbLIEro MUIMHJPA, BIMCAHHOTO B
3TOT map?

144. TpeGyercss MOCTPOUTH NAJATKy B BHJE NPABHIBHOM YETHIPEXYTOJLHOW MUPAMUIbI.
Haiitn oTHOIIEHWE BBICOTHI MAJATKM K CTOPOHE OCHOBAaHUS TPU YCIOBHUHU, YTO TIPH
JAHHOM TUTONIa M OOKOBOM MOBEPXHOCTH S 00BEM MaNATKH OyJeT HAaUOOJBIITHM.

145. Teno mnpencrasisger co0oll NpsIMON KPYroBoM IWIMHJIpP, 3aBEpUICHHBIH CBEpXY
nomymapoM. IIpu kakux 3HaYEHUSAX pajJuyca OCHOBAHUS M BBICOTHI IIMIMHJPA 3TO TEJIO
Oy/eT IMeTh HAMMEHBIIIYIO TOJIHYIO IOBEPXHOCTb, €CITM 00BEM €ro paBeH V ?

146. Umeetrcs 200M kene3HOM CETKH, KOTOPOHM HAIO OTOPOJAWTH C TpPeX CTOPOH
MIPSIMOYTOJIBHYIO  IUIOIIAJIKy, IPUMBIKAIOIIYI0O YETBEPTOM CTOPOHOM K JUIMHHOM
KaMeHHOH cTeHe. KakoBbl JOJKHBI ObITH pa3Mephl IJIOMIAIKU, YTOOBI €€ III0Ma b Oblia
HauOobIIeH?

147. Haiitu BBICOTY KOHYCa HAMMEHBLIET0 00beMa, OIMMCAHHOTO OKOJO JaHHOTO IIapa
panuyca r.
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148. KpoBenbmuKy HaJ0 CAeNaTh OTKPBITHINA KEI00, MOMEPEeUyHOe CEYEHHE KOTOPOro MMEEeT
dbopmy paBHOOOUHOHM Tpamenuu. JJHO M Ooka xemoba mmeror mupunHy 10cMm. Kakosa
JOJDKHA OBITh MIMPUHA JKeno0a HaBepXy, YTOObI OH BMEIan HauOOJbIIEEe KOIHMYECTBO
BOJEI?

149. KoncepBHas 0aHKa OWIMHAPUYECKOW (POPMBI C JHOM U KPBIIIKOW JODKHA BMEIIATh V
cM®. KakoBbI JIOKHBI OBITH pa3Mepbl OAHKH, YTOOBI HA €€ H3TOTOBJICHHE MOLLIO
HaMMEHbIIEe KOJIMYECTBO MaTepHraa.

150. B okpyXHOCTb pajuyca rBIUCaH HPAMOYTrOJbHUK. KakoBbl JOJIKHBI OBITH pa3Mepbl
IPSIMOYTOJIBHUKA YTOOBI IJIOIAIh €T0 ObLIa HanOOJbIIeH?

151. KakoBbI JODKHBI OBITH BBICOTA M PAMYC OCHOBAHUS KOHYCA C IAaHHOW 00pa3yroIiei g ,
9TOOBI 00BEM KOHYCa ObLT HAMOOIBIIIM?

152. Haiitu pa3Mepbl MNpsAMOYrojbHHKAa C HauOOJbLICH IUIOMIAIbI0, BIHMCAHHOTO B
IIPSIMOYTOJIBHBIA TPEYTOJIBbHUK, KaT€Thl KOTOPOro a =4cm U b =8cm , a OIUH U3 YIJIOB
MPSIMOYTOJIbHUKA COBIIAJIAET C IPSIMBIM YIJIOM TPEyroJIbHUKA?

153. Bak 6e3 KpbIIIKH ¢ KBaIPaTHBIM OCHOBAaHUEM JIOJDKEH BMEIIATh V JIUTPOB BOABI. KakoBbI
JOJKHBI OBITH pa3Mephl 0aka, 4TOOBI Ha €ro U3TOTOBJICHHE OBLIO 3aTPAYeHO HAMEHbIIIee
KOJIMYECTBO MaTepuana’?

154. TunoteHy3a MPAMOYTOJLHOTO TPEYTOJbHUKA ¢ = 9+/2 . KakoBBI JOKHBI OBITH KATEThI (I
U b, 9TOOBI IPUMEP TPEYrOJIbHUKA ObLT HAMOOIBIITUM?

155. TpeOyercst M3TOTOBUTH BEAPO LMIMHAPUIECKON (OPMBI O€3 KPBIIIKH, BMECTUMOCTBIO 8
Ky0.en. HaiiTu BBICOTY M quameTp JHa BeApa, NPU KOTOPHIX HAa €ro H3TOTOBJICHUE
notpedyeTcsi HaMMeHbIlee KOJTMYECTBO MaTepraa.

o 2 o
156. B o0macte, OrpaHWYeHHYIO MapadboIon Y =4x wu upsmoit x =3 BHHcaH

NPSIMOYTOJIBHUK, JBE CTOPOHBI KOTOPOTO MapauledbHBI OCH mapaboisl. HaliTi cTopoHBI
IPSIMOYTOJIbHUKA, TIPU KOTOPBIX €ro IJIOMIA/b SIBJISETCS HauOOJIbLICH.

157. B wap paguyca 9 BnucaH npsMoil Kpyropod nuiauHap. HallTu BbICOTY LMIMHApA, IIPU
KOTOPO#1 ero 00beM SBISETCSI HAUOOIBIITUM.

158. B map paauyca R =6BOucaH NpsIMOM KpyroBoil koHyc. HailiTu BbICOTY KOHYyca, NpH
KOTOPOM €ro 00bheM SBISETCS HAUOOJIBIIIUM.

159. IInomanes nmpsMoyrojbHHKa paBHa 9 kB.eA. HaiiTu pazMepbl CTOPOH MPSMOYTOJIbHHKA,
IIPU KOTOPBIX €ro NEPUMETP SBJIAETCS HAUMEHBIINM.

160. TIlIpsmoit KpyroBoil KOHyC ONHMCaH OKOJIO MPSIMOIO KPYrOBOTO LMIMHJIpA TaK, 4YTO
IJIOCKOCTH U LEHTPbl X OCHOBAHMH coBHajaroT. Paauyc ocHOBaHMS LUJIMHApPA paBeH
4cm, a BeIcoTa paBHa 6. HaiiTu paguyc OCHOBaHUS M BBICOTY KOHYCA, P KOTOPBIX €T0
00BEM SIBIISIETCS HAUMEHBIIINM.

161-180. Haiitu yacTHble mpou3BOJHBIE U MOJHBIN Auddepenuan GyHKIun
z=f(x»)
y_x X,y
161. z=3"". 162. z=¢e" *
163. z=23x*—6x". 164. z=3/cos(3x—9y).
165. z = xig(2x—5y). 166. z = xe'>*.
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167. z=3sin’(6x+5y). 168. z =/1—4x> +41° .

2.2
169. ,— XV _1 Sx
170. z =—arctg — .
=y 0227097,
171, z=21g(4x—2y).
== 2gldx—2y) 172, z=4tn| = -2,
4 2
173, z=x" -4’y +20° -y’ 174, ;=1
2 2
X -y
175. Z:Km(2x2+4y2)_ 176. z=arccos/x—y .
— oacl 2 y
177. z=cos’(3x +6y). 178. z = x2y - 2.
X
179. z=+x*-2x. 180. z=xy +e” —e”
181-200. Haiftu  ToukM »skcTpemyma  (QYyHKIOMM  JABYX  HE3aBHUCHMBIX

HNEPEMEHHBIX =z = f(x, y):

181, z=2x"+y" +x-3y+2xy 182. z=x"—4xy+y° —x
183. z=x" -y +5+4y—xy 184. Z:%xz_wﬂ,z_y
185. z=xp+4x-3y+x’ -y’ 186, z=x —xy+3y° —x—y
187. z=3y" =9+ y+x’ 188. z=x"—2y" —4xy+3x
189, z=x"+3xy- )" —4x 100, z=x" —xy+3y° -2y
191, z=xy+2x" —y +3y 192. z=x"+y’ —dyy+x+y
193, z=2x"+3xp+ " —4x 194, z=x"—xy-2y" +x
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195. z=2y" +9xy + y+x’ 196. z=)" -3xy—) —x

197. z=xp+2y" -2x 198, z=3x"-8xy—12x+4)’
199. z=2x"+y" +x-3y+2xp 200. z=4x"+y" -2y +xy
201-220. HaiiTu HeonpeieneHHbIE UHTErPajibl
201. a) J’ecossx sinSxdx; 0) J.xarcctgxdx; B) J~ zdx _
x°+2x
202. Inxdx . xdx . dx
; 0 ; .
a)j X )Icoszx B)Ix2—4x
203. xdx 6) [x*tnxdx ; p) [ (X—Ddx
a)jJEi;;; I )Ix2—3x+l
204. oC1e2 6) [Vt ; B) [ &
ajsﬁfodx; sz_x+6
205. XPdx 6) [xsin3xdx; B) IZL-
a) Ims x°—6x+5
206. 4 + cos x 6)Ixurc%nuk; B)I_3;£:ji_1b,
a J:F:;g;ﬂh; x"+4x+3
207. = dx
) J'«/1+fnxdx; 6) [xe 2dx; B) [-—— -
X VX +Xx—
208. )J- de 0) J-xcos8xdx; B) j—z dx
m, x —2x-2
209. g j > sin2xdx;  0) j X nxdx ; B) IZL,
x"—4x+3
210. 3x2 4+ " 0) J.xcos2xdx; dx
dx - B) .
a)-[x3+e" ’ J'\/3—2)6—)62
211 3 in4xdx : x+1
a)I X d: 0) Ixsm xdx ; B) J‘mdx,

v1-x*
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212. a)J_ x2 " 6) J‘ﬁnxzdx; B)_[ x—1 .

P : x x*=3x+2
213. dx . 6) J‘erxdx : B) J' dx
a)J‘52_5x, x° +x
214, IELECE sin3xdx . 6) [Vxtnuds; B) [ dx
3—5cos3x x> —x
215. a) [xe ™ dx; 0) | xcos3xdx;
.[ I ) J‘xz —2x-2
216. arcsin X 0) | xcosSxdx; B) [
J. ; '[ ) -[x +2x—2
217. dx 6) [x-2>dx; B) [
a) j iy J ] 41
218. 3 =Xyt xdx
xdx 0) | xe “dx; B :
a) J ; '[ ) Ixz -1
219. a) J.(l + ex)exdx ; 0) jxarcsin xdx ; B) J'L ,
x*—x-5
220. ety 6) J- xdx . ) J- dx
. B) | —F/——
2) 1+x*’ sin’x 1-x—x’
221-240. BocIos1p30BaBIINCh COOTBETCTBYIONIMM MPUIIOKEHHEM MPEICTBLHOTO

HHTErpajia K 3agadaM rcoMeTpuu, HaWTH CJICOYyIouIce:

a) IUIoIIAab (GUTYpBI, OTPAHUYCHHYIO JIMHUSAMMU:

221. y=x*, y=Tx-12; 222. y*=2x+1, x-y-1=0;
223 y=x", y= v 24 y'=9x, y=x+2,
225, 4 — 1, y=4 x
=t y=L o YES 226, y=e 2, x=0,x=2;
227. y=lnxx,x=¢€%, x=¢ 208 y=x2 y= 1
2

229. y=2*,x=0, x=2; 230. y=9-x% y=0.



6) O6beM Tena, oGpasoBanHoro BpamenneM Bokpyr ocu O, Urypbl, OrpaHHYCHHOI THHHSIMIL

231, y=x",y =x 232. xp =4, x=1, x=4, y=0;
233. y=vxe*, x=1, y=0 234, y=2x-x" yx:
235. y:%x2,y=%x2+l 236-y=COSX,x:O,x:%;

237. y =sinx, Yy =COSX, y:o,(OSxé j; 238. y=€, y=0, y=1;

NN

239. y:x2+1,y=0,x:l,x=3 240. y=x", y=x.

Pasznea 3. Paabl. O0bikHOBeHHbIE TH( G epeHHaATbHbIC YPABHECHUS

241-260. Haiitu obuiee  peuieHue QG pepeHIaIbLHOrO ypaBHEHUS
a(x)y"+m(x)y = f(x) ¥ €ro 4YacTHOC pCIICHUC , YIOBJICTBOPSIOIICE

HaYyaJbHBIM YCIOBUAM )V = V,IpH .

241. y'cosx—ysinx =1, y0=1, xo:%-

242, Y Xt oy =2 x =1
X X

243 y,_%=(x+l)31 y():lv xozl

, e
244, y'+ ===
X X

, Vo=2, x,=1.

245. 2V _ 1y =3 x =1
X

x
246. y'+y=e", y,=2,x,=0.
247. y'+3y=14e", y,=1, x,=0.
248. xp'+y=x+1, Yo =3, %=1,
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249. xy'+2y=x' y,=2, x,=1.
250. )C)}'—Zy:x_Fl, yozz,xozl_
251. y'cosx+ ysinx=1, y0=2, XOZO.

252. y'cosx—2ysinx=2, Vo =3, % =0,

253. xy’+yzlf);2 , Yo =0, %=1

254, (xz—l)y’—xy:x(xz—l), vy =1, x,=2.

255. xp'+2y=—L, Vo=e, x =1
X

256. (1+xpy' +2x =(1+x°), ¥y =5, x, =-2.

—X

, e
257. Y'+y=—-7, ¥y=2,%,=0,
I+x

258. Y +2x=2xe", Y, =5,%, =0,

—COoSXx

259. y'—ysinx=e “sin2x, y,=3,

260. y'—4xy:x1 Vo =

261-280. N
Haiit 06;1acTh CXOAMMOCTH CTETIEHHOTO Psija Z a,x” .
n=0

0 ( l)n n+l 0 x
261. 262. ; 263.
;;3"(“1) ZO n+l Z2n+1’
0 er—l 0 nx © 2”)(”
264. ; 265. ; 266. ) ——;
;n'znﬂ ;2 3n+1 ;]/ﬁ +1
= XM = (n+1)x" = 0,1" x>
267. ) —————; 268. ; 269. ;
; (n+1)3"" e ; n

270, 3 5, 271. isn‘z/n;xn; 212, ¥ 15
n=0

=5 +3"



n 5” n
273, Zﬁ; 274, Z o z

par P (n D’

o x| (n+1)x"
276. 26,1 7 277. ) o 278. 23"(;1 2

n=0

0 nxn
279. Z \/ﬁ 280. Zm

BOl'[pOCbI U 3aJaHUA K 3a4€Ty.

Cucrembl THHEHBIX YPABHEHUI U MaTPULIbI
1. Yro Ha3wIBaeTCs MaTpUIleH pazmepa m X n?
2. Kakas MaTpuIa Ha3bIBa€TCs KBAIPaTHOM; HYJIEBOW; AMAarOHAIbHON; € AMHUYHOMN?
3. Uro Ha3bIBaeTCd CyMMOH JABYX MATpHILl; Pa3HOCTbIO, IPOM3BEIEHUEM YHUCIIA  Ha
MaTpullyA; Npou3BeleHueM MaTpullbl A Ha MaTpuly B?
4. BpinosnHAeTCs M HEPEMECTUTENbHBIM 3aKOH 10 OTHOIIEHHIO K IPOU3BEIEHUIO JBYX
Marpuii?
Ilepeuncinre cBOKCTBA Ollepaluii HaJ MaTPULIAMM.
Kakas maTtpuiia Ha3bIBaeTCsl TPAaHCIIOHUPOBAHHON K JaHHOW MaTpuiieA?
Urto Ha3bIBaeTCs JOMOIHUTEILHBIM MUHOPOM 3JIEMEHTA MaTPUILIbl N-To nopsiaka’?
Yro HazpIBaeTCs anredpandeckuM JONOTHEHUEM 3JIeMEHTa MaTpuIlbl N-ro nopsiaka?
Kakas matpuia Ha3bBaeTcsi 0OOpaTHOM 10 OTHOIICHHUIO K MaTpuIieA?
10. ChopmynupyiiTe HEOOXOIUMOE U JOCTAaTOYHOE YCIOBHME CYILECTBOBAaHUS OOpaTHON
MaTpHULIBIL.
11. IlpuBeaute Gpopmyity, ¢ TOMOIILIO KOTOPOH HAXOIUTCs 0OpaTHas MaTpHIIA.
12. Yto Ha3bIBaETCSI PAHTOM MAaTPHIIHI?
13. Kakue npeobpazoBaHusi MaTPUI] Ha3bIBAIOTCS 3JI€MEHTApHBIMU?
14. Kakas cucreMa JIMHEHHBIX ypaBHEHUHN Ha3bIBaeTCs JTMHEHHON?
15. Yto Ha3bIBaeTCsl OCHOBHOW MaTpHIIEH CUCTEMBI U pACIIUPEHHON?
16. Chopmynupyiite Teopemy Kponekepa-Kanemmn — KpuTepwid CyIIeCTBOBAHUS CHCTEMBI
JIMHEHHBIX YPaBHEHUMN.
17.B kakoM ciy4yae cucTeMa JMHEHHBIX YPaBHEHMH HMEET E€JUHCTBEHHOE pELICHHUE;
0ECKOHEUHOE MHOXECTBO pPEIlIEHUI; He UMEET pelIeHui?
18. OnumTe MaTpUYHBIA METO/I PEIICHUST HEBBIPOKICHHBIX CUCTEM JIMHEHHBIX YPaBHEHHH.
19. Onummre npasuino Kpamepa perienns HEBBIPOXKICHHBIX CUCTEM JIMHEHHBIX ypaBHEHUH.
20. OnmummTe Metof ["aycca pemeHus CHCTeM JIMHEHHBIX YpaBHEHHUN
BexTopHasianredpa
Uto Ha3bIBAETCS BEKTOPOM?
Kaxue BEeKTOpbI Ha3bIBalOTCS KOJUIMHEAPHBIMU; KOMIUIAHAPHBIMU ?
Kakne onepanuu Hax BEKTOpaMH HA3bIBAIOTCS JIUHEHHBIMU?
UYro Ha3bIBaeTCs CyMMOM JBYX BEKTOPOB; IPOU3BEACHUEM BEKTOPA X HA YHCIIO .
UYrto Ha3bIBaeTCs 1EKapTOBOM MPSAMOYTOJIBHOW CHCTEMOM KOOPJIMHAT B IPOCTPAHCTBE?
UYto Ha3bIBaeTCS paguyc-BEKTOPOM TOUKH M OTHOCUTEIBHO I€KapTOBOU MPSMOYIOJIbHON
CUCTEMBI KOOPJAUHAT B IPOCTpaHCTBE?

©o~No O

ok whpE
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8.
9.

10.
11.
12.

13.
14.

15.
16.

17.
18.

19.
20.

21.
22.

23.
24,
25.

26
27

[TycTh B IeKapTOBOM MPSAMOYTOJIBHONW CHCTEME KOOPAMHAT 3aJ1aHbl TOUKU A(X1,Vq,21) ¥
B(x3,Y,,2;). UeMy paBHBI KOOPAHHATHI BekTOpa AB B 3TOl cUCTeMe KOOPAUHAT?

UTto Ha3bIBaeTCs CKaJISPHBIM MPOU3BEICHUEM JIBYX BEKTOPOB?

[lepeunciure cBOKCTBA CKAISPHOTO MPOU3BEACHUS BEKTOPOB.

Kaxk onpenensiercss mpoexiys 0QHOTO BEKTOPa HAa HAMpaBJIEHUE JPYroro BeKTopa?
3anumute GopMyy JUIs BBIYUCICHUS AJTUHBI BEKTOPA.

Kaxk ompegensercst ckansipHoe MPOU3BEICHUE BEKTOPOB Yepe3 KOOPAMHATHI BEKTOPOB B
JIEKapTOBOM CUCTEME KOOPAUHAT?

UeMy paBeH Yrojl ¢ M1y HeHYJIeBBIMH BEKTOpaMHu a@ U b?

B ueM COCTOMT YCIIOBHE OPTOrOHATBHOCTH (MEPIEHANKYISIPHOCTH) BEKTOPOB @ U b;
yCIIOBHE KOITMHEAPHOCTH BEKTOPOB @ 1 b?

UTto Ha3bIBaeTCsl BEKTOPHBIM IMPOU3BEICHUEM JIBYX BEKTOPOB?

B dyem cocToMT reoMeTpuYecKHid CMBICI MOJIYJs BEKTOPHOIO IPOU3BEIEHUS ABYX
HEKOJUIMHEAPHBIX BEKTOPOB?

[lepeunciure cBOKCTBa BEKTOPHOTO MPOU3BEACHHUS.

3anumure GopMyay IS BBIYUCICHHUS BEKTOPHOTO  IPOW3BEACHHS  BEKTOPOB
a=a,+ay,j+ak ub=b,T+b,j+b,k.

UTto Ha3bIBaeTCs CMEIIAHHBIM IPOU3BEICHUEM TPEX BEKTOPOB?

KakoB reoMerpuyeckuii CMBICI  MOAYJS CMEUIAHHOTO  TPOM3BEIACHUS  Tpex
HEKOMILIAHAPHBIX BEKTOPOB?

B ueMm cocTout HEOOXOIMMOE M TIOCTATOUYHOE YCIOBHUE KOMIUIAHAPHOCTH TPEX BEKTOPOB?
Kak BbIpaxkaeTcsi CMEIIaHHOE MPOU3BEICHHUE TPEX BEKTOPOB 4YeEpe3 KOOPAUHATHI
BEKTOPOB B JIEKAPTOBOM CUCTEME KOOPIUHAT?

Uro Takoe JMHEHas KOMOMHAIIHS BEKTOPOB.

Kakue BeKTOpbI Ha3bIBAIOTCS JTMHEMHO 3aBUCUMBIMU.

Kaxkue BekTOpbI Ha3bIBAIOTCS JINHEWMHO HE3aBUCUMBIMHU.

. laTb onpenenenue 6a3uca Ha TUIOCKOCTH.

. JlaTe onpenenenue 6aszrca B MPOCTPAHCTBE.

AHauTHYecKasi reoMeTpus Ha IJIOCKOCTH

1.
2.

9.
10
11

12

3anummTe o0Iee ypaBHEHUE MPSMOI Ha TUIOCKOCTH.
Kakoit reomerpuueckuii cMbIca K03 QUINEHTOB IPU X U Y B 001IIEM YpaBHEHUHU IPSIMOM
Ha IJI0CKOCTH?
3anummuTe ypaBHEHHE MPSAMOW Ha IUIOCKOCTH, MPOXOZsmed uepe3 Touky My(xq, Vo)
NepIeHANKYIISpHO BekTopy 1 = (4, B).
3anuumTe KAHOHUYECKOE YpaBHEHHE NMPSIMON HA TJIOCKOCTU M yKa3aTh N€OMETPUUECKHM
CMBICJ BXOZSIINX B HETO I1apaMETPOB.
3anuuuTe ypaBHEHHE MPSIMON C YIJIOBBIM KO3()()UIIMEHTOM U yKa3aThb F€OMETPUUYECKUIT
CMBICJ BXOZSIIUX B HETO I1apaMETPOB.
VYpaBHeHHS] KaKMX MPSIMBIX HE MOTYT OBbITh 3aluCaHbl B BUJAE YPaBHEHHS C YIJIOBBIM
K03 ppunreHTOM?
3anuiuTe ycJIOBHE MapajluIeIbHOCTH U YCIOBHE MEPHEHIAUKYISIPHOCTH ABYX MPSIMBIX,
3aaHHbIX ypaBHeHUsIMU A.x + By +(C; =0 n A,x + B,y + C, = 0.
3anuiuTe ycJIOBHE MapalIeIbHOCTH U YCIOBHE MEPHEHIAUKYISIPHOCTH ABYX MPSIMBIX,
X~X1 _ YN " X—X2 _ y—YZ.
my ny ma nz
Kaxk HaliTn paccTOsiHME OT TOYKH J0 NPSIMOM Ha INTIOCKOCTH?
. Uto Ha3bIBaeTCA IIIUIICOM?
. 3anuImTe KAHOHUYECKOE YpaBHEHHUE AIIIUICA. YKa3aTh €r0 OCH CHMMETPHH, BEPIIUHBI U
(bOKyCHI.
. Uto HazpIBaeTCs TUepooIoin?

3aIaHHbIX YPABHCHUSIMU
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13.

14.
15.

16.
17.

3anuImuTe KAaHOHUYECKOE YypaBHEHHE THIEpOOJbl. YKa3aTh €€ OCH CHMMETpPHH,
BEPIIUHEL, (OKYCHI, ACHCTBUTEIBHYIO OCh, MHUIMYIO OCh, aCHMITOTEL

Uro Ha3biBaeTcs mapabosioi?

3anummTe KaHOHWYECKOe ypaBHEHHE Mapaloibl. YKa3zaTh €€ BEpLIMHY, THPEKTPHUCY,
(hoKyc, 0OCb CHMMETPHH.

YT0 Ha3bIBACTCSI IKCLEHTPUCHTETOM JJLIHIICA; TUIIEPOOIIBL; ITapadoiibl?

3anumure 001Iee ypaBHEHUE KPUBOI BTOPOTO MOPSIIKA Ha IJIOCKOCTH. B kakom cirydae
3TO ypaBHEHHUE SIBJISACTCS YPaBHEHHEM SJUIMIITHYSCKOTO THUIIA; TUIIEPOOIMYECKOro THIIA,
napaboIMYecKoro Tuma?

AHaJIMTHYECKAsi TeOMeTPHUs B POCTPAHCTBE

1.

wmn

o

~

10.

11.
12.

13.
14.
15.
16.

3anumuTe ypaBHEHWE IUIOCKOCTH, Hpoxomsimied depe3 Touky  My(xg, Vo, Zo)
HepreHIuKyiIsspHo Bektopyn = (4, B, ).

3anuumTe ypaBHEHUE IJIOCKOCTH, IPOXOIAIIEH Yepe3 TpU TOUKHU.

C momoIIpIo Kakoi (hOpMYIIbI MOXKHO HAUTH YTOJI MEXKAY TUIOCKOCTSIMU?

JanuimMTe  yCIIOBUE — MApPAUICIbHOCTM U NEPHEHAMKYJIAPHOCTH  IUIOCKOCTEH
Aix+By+Cx+D;=0mu A,x + B,y + Cyz+ D, = 0.

Kak HaliTu paccTosiHME OT TOUKH A0 IJIOCKOCTH; OT TOYKH 10 IPSIMOM B IPOCTpaHCTBE?
3anumuTe KaHOHMYECKHE ypaBHEHUS MpsAMOM B  MPOCTPAHCTBE U  yKas3aTb
F€OMETPUYECKUM CMBICI BXOJAIIMX B HUX [1ApaMETPOB.

3anuiuTe napaMeTpUYecKue ypaBHEHUS IPSIMOI B IPOCTPAHCTBE.

3anuiMTe ypaBHEHHUE NMPSAMON B IPOCTPAHCTBE, MPOXOASAIIECH Uepe3 /IBE JaHHbIE TOUYKU
M, (x1, 1, 21) 1 Ma(x2, Y2, 23).

C nmomoipio Kakoi (OpMyIIbIl MOKHO HAUTH YTOJ MEXKAY IPSIMBIMU B TIPOCTPaHCTBE?
3anuuuTe YCIOBHE MApaJUIEIbBHOCTH W YCIOBUE NEPIEHIUKYISIPHOCTH HPSIMBIX B
MIPOCTPAHCTBE, 3a/IaHHBIX B KAHOHUYECKOM BHJIE.

Kak nHaiitu yron Mexy npsiMoil B MpoCTPaHCTBE U MJIOCKOCTBIO?

3anuimTe yCI0oBUE MAPALUIEIbHOCTH U NMEPIEHIUKYISIPHOCTH IPSIMOM B MPOCTPAHCTBE U
MJIOCKOCTH.

Kakas moBepXHOCTh Ha3bIBAETCS UJIMHIPUYECKON?

Kakas moBepXHOCTh Ha3bIBAE€TCS KOHUYECKON?

Kakas moBepXHOCTh Ha3bIBAETCS OBEPXHOCTHIO BPAIICHUS?

3anumuTe o0liee YypaBHEHHE MOBEPXHOCTH BTOporo mnopsaka. llepeuncinure
MIOBEPXHOCTHU, KOTOPBIE MOXKET OIpeIeNIATh 00I11ee YpaBHEHUE MPSIMOH.

IIpuMepHBbIH NepedYeHb BONPOCOB U 32JaHUH K IK3aMeHY

BOHpOCI)I U 3aJaHUA K IK3aMEHY

BBeaenue B anau3s

CoNoOR~wWNE

10

UYro HazbIBaeTcs GyHKIMEH?

Uro Ha3biBaeTcs 00JaCThIO ONPEAEIECHUS 1 MHOKECTBOM 3HAYeHUH (PyHKINU.
Kakas ¢yHK1IMS Ha3pIBa€TCS MOHOTOHHOM; CTPOrO MOHOTOHHON?

Jaiite onpesenieHne 4eTHOM (He4eTHO!) PyHKINH.

UYro Takoe nepuoandeckas GyHKIHs, Hepuo?

[lepeuncnure OCHOBHBIE 3J€MEHTapHbIE QYHKIUU.

Uro HazbIBaeTcs NpeaeaoM GyHKIUN?

Omnpenenure moHsATHE TIpenena GyHKINH Ha OECKOHEUYHOCTH.

Cdhopmynupyiite onpeaesneHus: OAHOCTOPOHHUX MPEIENIOB.

Cdopmynupyiite nepBblil 3aMeyaTeNbHbIN Mpees; BTOPOil 3aMmedaTenbHbIN Ipe/el.
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11.
12.
13.
14.
15.
16.

17.
18.

UYro takoe GeckoHeuHO Maibie pyHKIuu? [lepeurciuTe ux cBOMCTBA.

Kaxk cpaBHuBaroT 6ecKOHEYHO Majibie PyHKITUN?

Kakne 6eckoHeuHO Masible ()yHKIIMH Ha3bIBAIOTCS SKBUBAJICHTHBIME?

3anuumre HernoyKy SKBUBAJICHTHBIX OECKOHEUHO MaJIbIX.

UYro HazbIBaeTcs GyHKUMEH, HEMPEPHIBHON B TOUKe?

Yro Takoe Touku paspbiBa (yHkuuu? IlpuBeaure kiaccuduKalMIO TOYEK pas3pbiBa
GbyHKIHN.

CdopmynupyiiTe NOHATHE HENPEPHIBHOCTH (PYHKIIMU HAa OTPE3KE.

[lepeuncnure cBOKWCTBA (PYHKIUI, HENPEPHIBHBIX HA OTPE3KeE.

JAnddepennuanbuoe ucunciaenne GyHKIUA OHON NepeMeHHOH

BoOoo~NoGa~WNE

11.

12.
13.
14.

15.

16.

17.

18.
19.
20.
21.
22.
23.

24,
25.

26.
27.

0.

Urto Ha3bIBacTCs MPOU3BOTHON PyHKIIMN?

B 4yem cocTOUT reoMeTprUYeCKHil 1 MEXaHUYECKU CMBICIT TPOU3BOIHOM?

Yemy paBHA TPOU3BOIHAS CYMMBI, IPOU3BEACHUS U YACTHOTO JBYX (pyHKIIMIA?

Sanummte popmybl AudGepeHInpOBaHUs CTETICHHON U TTOKa3aTeIbHON (DYHKIIHH.

Uro Ha3wiBaeTcs jJorapudmmaeckuM quddhepeHupoBaHuem?

Kak HaifTu mpou3BOJHYIO MOKa3aTeNbHO-CTENIEHHOW (QYHKIIUN?

Chopmynupyiite onpenenenue auddepennuana. Kakoi ero reoMmeTpudeckuii CMpIC?
Kak ucnons3yercsa aquddeperunan B NpuOIMKEHHBIX BEIYUCICHUAX ?

ChopmynupyiiTe onpeeneHne Mporu3BoOIHON N-T0 MOPSIKA.

3anumute dopmyny JlelOHuma ans MOPOU3BOMHOM N-ro MOpsiAKa MPOU3BEICHUS
GyHKIHH.

Kak wHailTu mnpous3BoAHBIE MEPBOTO U BTOPOTrO TMOPSAKOB (YHKIUH, 3aJaHHOMN
[apaMeTpUuecKH; HEIBHON QpyHKUMH?

Uro HazbiBaetcs quddepeHuanom N-ro nopsaka?

Chopmynupyiite TeopeMy Poiisi. YkakuTe ee reoMeTpUIeCKHil CMBICT.
Chopmynupyiite Teopemy Jlarpamxka. YKaxuTe ee reOMETPUYECKUNA CMBICTT.

. . 0
Chopmynupyitte mpaBuio Jlonurans sl pacKphITUs HEONPEIEICHHOCTEH THUMa [5] u

co
=
Kak packpbiBatoTcst HeompeneneHHoctr tuma [0-o0] u [0 — o0 ¢ ucmoab3oBaHHEM
npaswia Jlonurana?
Kak packppiBalOTCSl CTENEHHBIE HEOINPEAEICHHOCTH C HCIOJb30BaHUEM IpaBUiIa
Jlonnrans?
3anumute popmyny Teinopa ¢ ocTaTOUHBIM YiIeHOM B ¢popMme Jlarpanxka.
3anummre Gpopmyiny MakiopeHa.
Kak HaiiTy uHTEpBasbl BO3pacTaHusl U yObIBaHUS (PYHKIIMU?
Kakoe HeoOxo1Moe ycioBHe JTOKaIbHOTO SKCTpeMyma?
Kaxue Touku Ha3bIBAIOTCSI KPUTUYECKUMU?
CohopmynupyiiTe A0CTaTOUYHOE YCIOBHE CYIIECTBOBAHMUSA JKCTpeMyMa (YHKIMH,
CBSI3aHHOE C IMPOU3BOIHOM MEPBOT0 MOPSAKA.
CohopmynupyiiTe A0CTaTOUYHOE YCIOBHE CYIIECTBOBAHMUSA JKCTpeMyMa (YHKIIMH,
CBSI3aHHOE C NMPOMU3BOIHOI BTOPOTO MOPSIIKA.
Kak HaliTu mpoMeKyTKH BBIITYKJIOCTH, BOTHYTOCTH, TOUKU Tiepernda?
Kak HaiiT BepTHKaNIbHbIE ACUMIITOTHI Tpaduka QYHKIUN; HAKJIOHHbIE aCUMIITOTHI?
Kak nHaiiTu Hanbosbliee 1 HAaMMEHbIIee 3HaYeHHEe PYHKLUU Ha OTpe3Ke?

JAudpepenunanbHoe ucunciaeHne GyHKIMNA HECKOJIbKUX MepPeMEeHHbIX

1.

2.

w

Cohopmynupyiite omnpeneneHue (GyHKIMHA N NEPEMEHHBIX, €€ OOJIACTH ONpeeNeHUs U
MHOYECTBA 3HAYECHUH.
Cohopmynupyiite onpenenenne GyHKINUU ABYX MEPEMEHHBIX U €€ 00JIaCTH ONpeeIeHHUS.
KaxoB reomerprueckuii CMbICT 3TUX TOHATUN?
UYro HazbIBaeTCs JIMHUEH YPOBHS (DYHKIIMH JIBYX MEPEMEHHBIX?
Cohopmynupyiite onpeaeseHue MoBepXHOCTH YpoBHS GyHKUUUU = f(x,Y, Z).
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Cdhopmynupyiite onpeeneHrne YacTHbIX TPOU3BOAHBIX (PYHKIIMH JBYX TIEPEMEHHBIX.
Chopmynupyiite omnpeneneHue moysHOro auddepennuana (QyHKIIUH N MEPEMEHHBIX;
JIBYX IIEPEMEHHEIX.
Kak ucnons3yercs nonublil nuddepeniman B npuOIMKeHHBIX BEIUACICHUSIX ?
Cdhopmynupyiite onpeneeHne mporu3BOJHON MO HAIIPABJICHUIO.
Chopmynupyiite onpenenenre rpaiuenTa GyHKIuu.

. Kak cBs13ana mpoun3BoHAs 110 HAMPABJICHHUIO C TPATUSHTOM?

.Onpenenure U yKaXuUTE MpaBUia HAXOXKICHHUS MPOU3BOJAHBIX U U depeHIanoB
BBICHIUX ITOPAIKOB.

HeonpeneseHHbIH HHTErpPaJI

1.
2.

© Nogakw

9.

10
11

Haiite onpenenenue nepBoodpa3noit s pynkuuu f(x) Ha mpomexyTke (a; b).

I'paduk kakoil mepBooOpasHoit miust ¢Gynkumu f(x) = IPOMIET uepe3 TOUKYy C

1+x2
koopauHaTtamu (1; 2m)?

[TosicHuTe cMbICT orepalui «BBeJACHHE MO 3HaK AuddepeHunana»?
VYKakuTe npaBuiIo NPUMEHEHUS 3aMEHbI IEPEMEHHON B HEOTIPEAEICHHOM UHTETpaJIe.
3anumuTe GopMyITy HUHTETPUPOBAHUS IO YACTSIM.

UYro 00603HaYAET TEPMHUH «BBIJICIHUTH ISy YacTh HEMPABHILHOU APOOH»?
X+1

(x+1)2(x2+x+1) "
Kax panmonamusupyercs unterpan [ R(sinx, cos x) dx? ITouemy mojcraHoBka t = tgg

Ha kaxue mpocreiimve qpobu packiaabiBaeTcs 1po0b

HAa3bIBAETCs YHUBEPCAIbHON?
Kak Bbrumcnsercs muTerpan Bupa sin"xcos™xdx B 3aBHCHMOCTH OT 4YETHOCTH H
HEYETHOCTH MoKa3aresael n 1 m?

. Kaxk Bbrumcnsiercst unterpan Buja [ sin mx cos nx dx ?

.IIpy  momomm  KakMX ~ MHOACTAHOBOK  MOXHO  BBIYUCIHTb  HHTETpAb

[V3 —x2dx, [V3 + x2dx, [ Vx% — 3dx.

OnpenesieHHbIE UHTErpaJl.

oakrwdE

®

10.
11.

12.

13.
14.
15.
16.

17

JlaiiTe onpezesieHue ONpeneaEéHHOr0 HHTErpaa, YKaKUTe €r0 FeOMETPUIECKUI CMBICIL.
[Tepeuncnute OCHOBHBIE CBOMCTBA ONMPENEIEHHOTO UHTErpasa.

3anummre ¢popmyny Herorona-JleiiGnumna.

VYKakuTe npaBuiIo NPUMEHEHHUS 3aMEHbI IEPEMEHHON B ONpEIEIEHHOM UHTETpaJie.
Beimummre ¢popmyiay HHTETpUPOBAHUS 110 YaCTAM JJIS ONIPEeIEHHOT0 HHTEerpaa.
Jaiite onpeneneHre HeCOOCTBEHHOTO MHTErpana | poja u ykaxure ero reoMeTpu4ecKuil
CMBICII.

Mante onpeneneHue HECOOCTBEHHOI0 HMHTErpasia II poma wm ykaxure ero
TFE€OMETPUUECKUN CMBICII.

ChopmynupyiiTe mpu3HaKH CXOAMMOCTH HECOOCTBEHHOTO MHTerpania I pona.
Chopmynupyiite npu3Haku CXOAUMOCTH HecoOCTBeHHOro unterpaia Il pona.

Kak BpuuCINUTh MI10ma/1b MI0CKOH (GUTYpHI C TOMOIIBIO OIPEIEICHHOIO HHTErpaa?
Kak BBIUMCINTH JIMHY AYTM KPUBOH B JI€KapTOBOW CHCTEME KOOPAMHAT; B MOJSPHBIX
KOOpJMHATax; B Cllydae, €Clid KpuBas 3aJjaHa apaMeTpu4ecKUMH YpaBHEHUSIMU?
3anumure ¢GopMylly BBIYMCICHHS 00BEMA Tela MO IUIOMIAJSAM €ro HapauleNbHbIX
CEYCHMII.

[Tpuseaute popmyny aist 06bEMOB Tel BpaieHuid BOKpyr ocu OX, Bokpyr ocu Oy.
3anumute GopMyiy BEIYMCICHUS TUIOIIAIH TOBEPXHOCTH TeJa BPaIlleHHUS.

Kak HaiiTu Maccy HEOJJHOPOIHOTO CTEPXKHS?

[To xakuM ¢opmyrnaM HaxoIATCS KOOPAMHATHI LIEHTpPA TSDKECTH IUIOCKOM KPUBOM U
KPUBOJIMHEWHON Tpanenuu?

. 3anummTe GopMyIy Al BEIUKUCIEHHS paObOThI epeMeHHOM cuiibl F(x).

Bomnpocsl u 3a5aHus K 3a4ery.
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JAnddepennuaibHbie ypaBHEHHUS.

1.
2.

3.

oo

oo

10.
11.
12.
13.

14.

15.

16.

17.

18.

19.
20.

21.
22.

23.
24,
25.
26.

27.

28.
29.
30.
31.

Kakoe ypaBHeHue HazbiBaeTcs uphepeHInaIbHBIM yPaBHEHUEM TIEPBOTo Mopsiaka’?
JaiiTe ompeneneHue OOLIEr0 W YacTHOrO peuieHui anddepeHnnantbHOro ypaBHEHUS
MIEPBOTO MOPAIKA.

Cohopmynupyiite Teopemy Komm — cymiecTBoBaHMS W €IMHCTBEHHOCTU pELICHUS
Qg QepeHIIaTbHOT0 YpaBHEHHUS MIEPBOTO MOPSIKA.

3anummre o0mui BuX Aud@epeHInanbHOro  ypaBHEHHMs € Pa3leNsIOLUMUCS
NEPEMEHHBIMH.

Kakoe nmug¢epennmanbHoe ypaBHEHHE IEPBOrO NOPsiIKA HA3bIBAETCS OJHOPOAHBIM?
3anummre 00Ul BU IMHEHHOTO MU (dEepeHINaTbHOTO YPaBHEHUST TIEPBOTO TOPSIIKA.
Kakue meToapl pemieHus TMHEHHOro TudGepeHaIbHOr0 YpaBHEHHsI IIEPBOrO MOPsIKa
BbI 3HaeTe?

3anumure ypaBHeHUe bepHyn U yKakuTe METO/Ibl €ro peleHMsL.

Chopmynupyiite HEOOXOIMMOE U JOCTATOYHOE YCIOBHUE TOTO, YTOOBI YpaBHEHHE
P(x,y)dx+Q(x,y)dy=0 6b110 ypaBHEHHEM B MOIHBIX AuddepeHiuanax.

Kakwue criocoOsI pereHust ypaBHEHUS B IOTHBIX AU depeHimaiax cymecTByoT?

Yo Takoe HHTETPUPYIOLINIA MHOXKHUTEH?

Haiite onpenenenue qudQepeHnaIb-HOr0 YpaBHEHUS N-0r0 HOPSIIKA.

Yro HazbIBaeTCs OOIIMM M YAaCTHBIM pelieHUsIMU AU depeHnnanbHoro ypaBHeHHs n-0ro
nopsiika?

Kakue Tunsl auddepeHunanbHbIX ypaBHEHMH BBICHIMX —MOPSAKOB  JIOMYCKAIOT
MIOHMKEHUE TIopsAIKa?

Kakue nuddepennmanbiple ypaBHEHHS N-Oro MOpsAKa HAa3bIBAIOT JIMHEHHBIMU
OJIHOPOJIHBIMU ; HEOTHOPOIHBIMU? 3aMUIINUTE UX B OOIIEM BUJIE.

Kakas cucrema peuieHu JIMHEHHBIX OJHOPOJHBIX AHMDdepeHnanbHbIX YpaBHEHHM
Ha3bIBaeTCs (PyHAaMEHTATBHON?

Kak 3amuceiBaercs oOIee pelieHHe JHWHEHHBIX OJHOPOJHBIX AuddepeHInanbHbIX
ypaBHEHM n-0ro nopsiaka’?

Kak 3amuceiBaeTcs oOliee pelieHrne JUHEHHBIX HEOAHOPOAHBIX UG (depeHINaTbHbIX
ypaBHEHM n-0ro nopsijaka’?

B uém 3akitouaeTcst MeTO BapuallMy IPOU3BOJIbHBIX MOCTOSIHHBIX ?

B uém 3akmoyaercsi MpUHIMIT CYNEPIIO3UINH PEIICHUH IS JTMHEHHBIX HEOJHOPOIHBIX
nuddepeHIManbHbIX YpaBHEHUH n-0ro nopsiaka’?

Kakoe ypaBHeHue Ha3bpIBalOT XapakTepuctuueckum? Kak ero Haittu?

Kakoii Bua ummeer oOuiee pelieHne JUHEHHOTO OIHOPOAHOTO AM(QepeHInanbHOro
YpaBHEHHsI BTOPOTO TOPSAJIKA C TIOCTOSHHBIMH KOX((QUIMEHTAMH , €CIH KOPHHU
XapaKTEePUCTHUEKOTO YPaBHEHHUS:

a) ICWCTBUTENbHBIC U PA3INYHBIC,

0) paBHBIE;

B) KOMIUIEKCHBIE;

Kakue  cnenumanpHple  BHABI  NPaBOMl  4acTH  JUHEWHOro  HEOAHOPOJHOTO
muddepeHIMaTbHOTO YpaBHEHUS N-Or0 MOpsSAKa C IMOCTOSHHBIMH KO3 (dULIMEHTaMU
paccMaTpUBAIOTCS MPH 10100pe BUA YACTHOTO perieHus ?

3anmummMTe YacTHOE peIIeHWe JIMHEHHOTro HeoxHopoaHoro auddepeHnnansHOro
ypaBHEHHMS N-0T0 MOpsKa JUIs CIydaeB, KOraa mpasas 4acTh f(X) uMmeeT B

a)f(x) = Ae™,

0)f(x) = Asin Bx + B cos Bx;

B)f(x) = P, (x)e™.

Kakas cucrema nuddepeHIManpbHBIX ypaBHEHHWH Ha3bIBa€TCA KaHOHUYECKOM;
HOpPMaJIbHON?
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32. Chopmynupyiite 3amauy Komm pans HopmanbHOM cucTeMbl TudepeHIInaIbHbIX
YpaBHEHU.

33. Uto Has3piBaeTCsi OOLIMM pEIICHHEM HOPMaJbHOW cHCTeMBbl U epeHIInaTbHBIX
ypaBHEHUI?

34. 3anumure TMHEHHYIO OJHOPOAHYIO cucTeMy U HepeHInaIbHBIX YpaBHEHUI.

35. KakoBa cTpykTypa 0Omero pemeHus JIMHEHHOW  OJHOPOJHON  CHCTEMBI
Qg QepeHnanbHbIX ypaBHEHUN?

36. 3anumure TUHEHHYIO HEOJHOPOIHYIO cucTeMy AuddepeHInaaIbHbIX YpaBHEHUH.

37. KakoBa cTpykTypa oOIIero pelieHdus JIMHEHHOW  HEOJHOPOJHOW  CHCTEMBI
mudepeHInaTbHBIX YPaBHEHUH?

Bonpocs! u 3a1aHus K 3K3aMeHy

Teopus BeposiTHOCTEH
1. Kakue coObITHS Ha3bIBAIOTCS JOCTOBEPHBIMH, HEBO3MOXKHBIMHU, CITy4aiiHbIMU?
2. Kakwue coOpITHSI HA3BIBAIOTCSI COBMECTHBIMHU, HECOBMECTHBIMH, PABHOBO3MOXHBIMH?
3. Kak 0003HaualoT M B KakUX CIy4yasX HCIOJb3YIOT KJIACCHUECKOE U I'€OMETPUYECKOe

onpeielIeHue BEpOSITHOCTU?

Kaxue ocHOBHBIE CBOMCTBA BEPOATHOCTH?

Kakue koMOuHaIMK Ha3bIBAIOTCS MEPECTAaHOBKAMU, pa3MEIIeHUsIMH, coueTaHusiMu? Kak

0003HayaeTcsl U BHIYUCIISIETCS] KOJTMYECTBO ATUX COSIUHEHUNA?

6. CdopmynupyiiTe TeOpeMbl CIOXKEHHS BEPOATHOCTEH COBMECTHBIX M HECOBMECTHBIX

COOBITHIA.

Kaxkue cinyuaiinbie COOBITHS HA3bIBAIOTCSI HE3aBUCUMBIMU?

Kak 0003Ha4aroT 1 onpeAesstoT YCIOBHYIO BEPOSITHOCT?

9. CdopmynupyiiTe ¥ 3amumIATe TEOPEMBl YMHOXCHHUS BEPOSTHOCTEH 3aBHCUMBIX H
HE3aBUCUMBIX CIIy4alHBIX COOBITHIA?

10. KakuM YCIIOBHSIM JOJDKHO YAOBJIETBOPATH COOBITHE, YTOOBI €ro BEPOSTHOCTH MOXKHO
ObU10 HalTH 110 hopMmyiie monHoM BeposiTHOocTH? Kakoil Bu nmeer 3ta popmyina?

11. Ilpumenenue popmynsl baiteca. 3anummure popmyisl baiieca.

12. Yro HazbiBaeTcs Gpopmyinoit beprymmu?

13. [To xakuM ¢opMyinaM HaxOISAT BEPOSITHOCTH MOSBICHHUS COOBITHUS A MEHEe m WIH He
MEHEE M Pa3 B N HE3aBUCUMBIX UCIBITaHUAX cxeMbl bepnymm?

14. Tlo kakoil popmysie HaXOAT BEPOATHOCTb MOSIBICHUS COOBITUS A XOTsI Obl OJIMH pa3 B n
UCIBITaHUAX?

15. Kak HaiiTu Hanbosiee BEpOSITHOE 3HAUYEHUE YHUCIA TOSABIEHUS COOBITUS A B CXeMe
bepnymm?

16. B xakux ciydasx HCHoib3yloT ¢opmyiny IlyaccoHa, JOKaabHYIO WM HHTETPATBHYIO
¢dopmyssl Myaspa-Jlamnaca?

17. Kak HailTH BEpPOATHOCTD MOSIBJICHUSI COOBITHSA B CITydae MPOCTOrO MOTOKa?

18. Yto Takoe ciyyaiiHble BETMUUHBI, JUCKPETHBIE U HETIPEPBIBHbIE CITy4aifHble BEIMYUHBI?

19. Vkakure OCHOBHBIC 3aKOHBI pPaCHpeeNieHHs] AUCKPETHON BEIMYMHBI W YCIIOBHS HX
HCIIOJIb30BaHUS.

20. Kak ompenensiroTcss W YTO XapaKTePH3YIOT UYHUCIIOBBIE XapaKTEPUCTHKU TUCKPETHBIX
CIIy4alHbIX BEJTUYHH?

21. Kak ompenenstorT (yHKIMIO paclpeieeHns] U TUIOTHOCTH BEPOSTHOCTEW HEMPEPHIBHBIX
ciyyaitHbIx BennuuH? Kakue cBolicTBa UMEIOT 3TU (QYHKLIUU?

22. Kakasi CymiecTByeT CBSI3b MEXIy HHTErpalibHOW W JuddepeHInanbHol QYHKIUSIME
pacnpeeseHns BEpoATHOCTEN?

23. [lo xkakuM hopMysiaM MOKHO BBIYHCITHTH BEPOSTHOCTD MOMAAHHS CITy9aifHOW BEIINIHHEI
B TIpoMexyTok (a,b), mcnonp3ys mHTErpanbHy0 win auddepeHnnanbay0 QyHKIH
pacrpeeneHus?

ok~

®

48



24,
25.
26.
27.
28.

29.

30.

31.

32.
33.

Kakue uncnoBble XapaKTePUCTHKHU CYIIECTBYIOT JJIsi HEMPEPHIBHBIX CIIYYAHBIX BEINYNH
U 4TO XapaKTepu3yeT Kaxaas u3 Hux?

Kak BBIYUCIIUTD YHCIIOBBIC XaPAKTEPUCTUKH HETIPEPHIBHBIX CIyYalHBIX BETHYNH?
VYKaKuTe OCHOBHBIE CBOMCTBA MaTEMaTHUECKOIO OKUAHUS U TUCIIEPCUU.

VYKaxuTe OCHOBHBIE 3aKOHBI pacHpe/ieJICHUsI HEMPEPBIBHBIX CIy4alHbIX BEJIMYUH U HUX
BU]I.

KakoBbI 4nClIOBbIE XapaKTEPUCTUKKA OCHOBHBIX 3aKOHOB pacCIpe/IesieHUs] TUCKPETHBIX U
HEMPEPBIBHBIX CITyYallHBIX BEJIUYUH?

[To xakum QopmynaamM HaXOASIT BEPOSTHOCTH IMOMANAHUS CIyYalHOW BETWMYHMHBI X B
npomexyTok (a,b), ecnmm X pacmpeneneHa mo paBHOMEPHOMY, MOKa3aTEIbHOMY WIIH
HOpMaJIbHOMY 3aKOHY?

Kak mwaiitu ¢ynkumro pacnpenenenus Y = @(X), ecim X — OWCKpeTHas WIH
HempepbIBHAS cly4yaiiHas BeIMYUHA?

Kak ompenensitoT HauanbHBIE W LEHTPAIbHBIE MOMEHTHI, KOA(DPHUIIMEHT KOppEIIiud U
KaK CBSI3aHbl TOHSTUS KOPPENSALMH, 3aBUCUMOCTH W HE3aBUCHMOCTHU CIYYalHBIX
BEJIUYUH?

ChopmynupyiiTe npaBuio 30 U KaK OHO UCIIOJIb3YeTCs?

ChopmynupyiiTe HIEeHTpaATbHYIO MIPEACIIbHYIO0 TeopeMy JIsmyHoBa.

MaremMaTnueckasi CTAaTHCTHKA

31.
32.
33.
34.
35.
36.
37.
38.

39.
40.
41.
42.
43.
44,

45.

46.

47.
48.
49,
50.

51.

12.

Uro sBisieTcs IpeAMETOM MaTEMaTUYECKOW CTaTUCTUKU?

CdhopmynupyiiTe OCHOBHBIE 33Jaul MATEMaTHYECKONW CTATUCTUKH.

Jaiite onpeseneHus reHepalbHON U BBIOOPOUYHOM COBOKYITHOCTH.

OxapakTepu3yiTe CyIHOCTh BBIOOPOYHOTIO METO/1a B MAaTEMaTUYECKON CTaTUCTHKE.
JlaiiTe onpeneneHus AMCKPETHOTO U MHTEPBAJIIBHOTO BAPUALIMOHHBIX PsAJIOB.

UYro HazbIBaeTCs SMIUpPHUYECKON (YHKIMEH pacrpeieneHusl.

UTo Ha3bIBaeTCs MOJUTOHOM U TUCTOTPaMMOii?

JaiiTe ompezneneHus BbIOOPOYHON cpelHEH, BbIOOPOYHOI Jucrepcuu, BBHIOOPOUYHOTO
CPEIHEKBAIPaTUYECKOT0 OTKIOHEHHS.

JlaiiTe ompenercHUe TOYEYHOM OLICHKH I1apaMeTpPOB pACIpPENEICHUs CIy4alHOU
BEJIMYUHBI U chopMynupyiTe TpeOOBaHMs, IPEABABIIEMbIE K TOUEYHBIM OI[CHKAM.
VYKaXuTe TOYEUHbIE OLICHKA MaTEMaTUYECKOr0 0KUAAHUS U JTUCIIEPCUH.
Oxapaktepu3yiTe METOJL MOMEHTOB MOJIYYEHHS] TOUEYHBIX OLIEHOK.

OxapakTepu3yiTe METOJl MaKCUMaJIbHOT'O MPaBAONIO00MS.

Jlaiite omnpeneneHuss JOBEPUTEIBHOIO MHTEPBANA, JOBEPUTEIBHOM BEPOSITHOCTH,
YKaKUTE TOUHOCTD OLICHKHU.

VKakuTe NpaBUIO  IOCTPOCHHsI  JOBEPUTEIBHOIO  HHTEpBaja Uil OLICHKHU
MaTeMaTUYECKOr0 OXKUJAaHUS HOPMAJIBHOIO PaCIpeleIeHUs IIPYU U3BECTHOU TUCIIEPCUMN.
VKakute NpaBUIO  IOCTPOCHHsI  JOBEPUTEIBHOIO  HHTEpBaja Uil OLICHKHU
MaTeMaTU4YeCKOro  OXKHUJAaHUA HOPMAJbHOIO pacIpelelieHus IMpU  HEU3BECTHOU
JUCIIEPCHH.

VYKaxkuTe IMpaBUIO HAXOXKJIECHUA WHTEPBAJIbHOM OLEHKU CpPEIHEKBAJAPATUYECKOIO
OTKJIOHEHHS] HOPMAJIbHOTO PACTIPECICHUS.

JlaiiTe onpeneneHre CTaTuCTUIECKOU TMITOTE3bl, OCHOBHOM U JIbTEPHATUBHOU TUIIOTES.
Jaiite onpesenenus omMOOK MEpBOTO U BTOPOTrO Pojia, KPUTUYECKOW 00IacTH.

Ha3oBute 0CHOBHBIE 3TAIbl IPOBEPKU CTATUCTUYECKUX TUIIOTES.

Chopmynupyiite mpaBuiIo IPOBEPKU TUIIOTE3bI O 3HAYEHUH MaTEMaTHYECKOT0 OKUJaHUS
HOPMAJIBHOT'O pacIpeieiICHuUs.

ChopmynupyiiTe npaBuUiIO MNPOBEPKH TUIOTE3bl O HOPMAJIBHOM PpACHpENeIeHUH C
HCIIONb30BaHuEM kpurepus [Iupcona.

Opranmzanus  o0pa3oBaTeJIbHOIO mpomecca [JJsi JHUI € OrPaHHYEHHbIMH

BO3MOYKHOCTSIMU
Opranm3zanus 00pa3oBaTeNbHOrO Tpoliecca Ui JIMI ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU
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OCYIIECTBIISICTCA B COOTBETCTBUU C «METOJMYECKUMH PEKOMEHAAIMSIMH TI0 OpraHMU3aluu
0o0pa30BaTeNpHOrO IMpolecca s HHBAIMIOB M JIMI[ C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMHU
30pOBbsI B 00pa3OBaTENbHBIX OPraHU3alMAX BBICIIETO OOpa3oBaHMs, B TOM YHCIE
OCHAIICHHOCTH O00pa30BaTeIbHOro Ipolecca» MuHucrepctBa obpazoBanuss U Hayku PD ot
08.04.2014r. Noe AK-44/058H.

B oOpa3oBaTenbHOM Ipoliecce HCIONb3YIOTCS COIHMAIbHO-aKTUBHBIE U pedIeKCUBHBIC
METOABI 00Y4YEeHHUsI, TEXHOJIOTHH COLIMOKYIBTYPHOM peaOMInTaINK C IIeNbI0 OKa3aHHs MOMOIIIX B
YCTaHOBJICHUH MOJHOLEHHBIX MEKIUYHOCTHBIX OTHOLIEHUH C IPYIrUMH CTYACHTaMH, CO3/1aHUU
KOM(OPTHOTO IICUXOJIOTUIECKOTO KJIMMaTa B CTYACHYECKON TPYIIIIE.

CTyneHTbl C OrpaHHYCHHBIMH BO3MOXKHOCTSIMH 3I0POBbS, B OTJIMYHME OT OCTaJIbHBIX
CTYJICHTOB, UMCIOT CBOM CHeIH(pHISCKre 0COOCHHOCTH BOCIPHUSTHS, epepaboTKH Marepuaa.
[TonGop u pa3paboTka y4yeOHBIX MaTEpUATIOB MPOU3ZBOJUTCS C YYETOM HHAUBHIYaTbHBIX
0COOEHHOCTEH.

[TpenycmMoTpeHa BO3MOKHOCTh 00yUeHUS IO UHIUBUAYATbHOMY IpadUKy, IPH COCTaBICHUH
KOTOPOTO BO3MOXHBI Pa3NIMYHbIC BAPHAHTHI MTPOBEACHUS 3aHATHIA: B aKaJeMHUYECKOW TpyIIe U
WHIUBUAYAIBHO, HAa IOMY C UCIIOJIb30BAHUEM JUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHI.

OcHOBHOIT (OpMOII B JAUCTAHIMOHHOM OOYYEHHUH SIBISCTCS WHAMBHIYyalbHas (opma
oOyueHusi. ['TaBHBIM JOCTOMHCTBOM HWHAMBHUAYAJIbHOTO OOYYEHUS [JIs WHBAJIUAOB U JHUI[ C
OTpaHUYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI SIBJISIETCS. TO, YTO OHO IIO3BOJISIET IOJHOCTBIO
WHIUBUAYAIU3UPOBATh COJEP)KAaHUE, METOAbl W TEMIbl Y4eOHOW [eATeIbHOCTH HWHBAIHIA,
CIIEINTH 32 KaKJBIM €ro JCUCTBHEM M ONEpalueil Mpu pPelIeHHHd KOHKPETHBIX 3a7a4; BHOCHUTH
BOBpeMsI HEOOXOJIMMBbIE KOPPEKIMM KaK B JEATEIbHOCTh CTy/ICHTa-WHBalIHAa, TaK U B
JeSATeNbHOCTh TpenojaBareis. JJucTaHmonHoe 00y4eHne Takke 00ecIedyrBaeT BO3ZMOKHOCTH
KOMMYHHKAIUI HE TOJBKO C MpernoiaBareieM, HO U ¢ APYTUMH 00y4aeMbIMHU, COTPYIHUYECTBO
B IIPOIIECCE MO3HABATEIBLHOMN IEATEIIEHOCTH.

[Tpu u3ydeHUH TUCIUILIMHBI UCIIOJIB3YIOTCS CIEIYIOIINE OpPraHU3aMOHHBIE MEPOTIPUSTHUSL:

® UCNONB30BaHUE BO3MOXKHOCTEH cetn «MHTEepHET» mIsi oOecredeHHus CBS3H C

00yJaronmmMucs, MPEIOCTABIICHUS UM HEOOX OJIUMBIX MaTepHaJIOB IS
CaMOCTOSITEJIBHOTO M3YyYEHUS, KOHTPOJIS TEKYIIEH yCIIEBAEMOCTH U IPOBEIECHUS YCTHOIO
onpoca.

® [pOBEAEHUE BHUICOKOH(DEPEHIUH, JEKIUi, KOHCYJIbTAlMi, U T.A. C HCIOJIb30BaHHEM
IporpaMM, 00€CHeYUBAIONINX IUCTAHIIMOHHBIM KOHTAKT C OOy4aroUIMMCs B pEXHME
pEaJIbHOTO BPEMEHH.

® I[IpPEeJOCTaBJIICHHUE JJIEKTPOHHBIX Y4YEOHBIX IMOCOOMI, BKIIIOYAIOIIUX B Cce€Osl OCHOBHOM
MaTepuai 1o AUCUUIIIIMHAM, BKIIFoueHHBIM B OI1.

® [POBEAEHUE 3aHATHH, KOHCYJIbTAIMi, 3allUT KypcOBBIX paboT M T.JA. Ha 0Oaze
KOHCYJIbTAIlHOHHBIX MYHKTOB, 00ECIEUYMBAIOLINX YCJIOBUS JJIS JOCTyNa TyJAa JIMLAM C
OTrpaHUYEHHBIMU BO3MOKHOCTSIMHU.

® I[IPENOCTaBJICHHE BUAECO JIEKUUHM, TMO3BOJSAIOIIMX  M3ydaThb  MaTepuan  Kypca
JUCTAHLIMOHHO.

® CIIOJIb30BAHME MPOrPaMMHOrO O0OECHeYeHHs] U TEXHUYECKUX CPEJICTB, HMMEIOIINX
(GYHKIUH alanTauy IS UCTIONb30BaHMS IMIAMH C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH.
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13. JIuct peructpauuu U3MEHEHUN

Ne Conep:xaHue U3MeHeHH PexBU3MTHI Jarta
n/m JAOKYMEHTAa BBe/JICHUSA
00 YTBEpKIeHUU | U3MEHEHHs
HU3MeHEeHHUs
IIpotokon 3acemanus | 15.01.2015
. Kadenpsl
1 VYTBep:keHa U BBEJCHA B ICHCTBHE PELICHUEM No 6
Kaeaphl MUILIEBBIX TEXHOIOIH U 000PY10BaHUS or «I5» aHBaps
2015 rona
AKTyanu3upoBaHa B CBSI3U C BBIXOI0M
®denepalibHOTO TOCYJapCTBEHHOTO
00pa30oBaTeNbHOIO CTAHJAPTA BBICLLIETO
IIpoTokon 3acenanus
00pa30BaHMs 110 HAMIPABICHHUIO MTOTOTOBKH
15.03.04 ABTOoMaTH3anus TEXHOJIOTHUYECKUX Kadeapt
2. Ne 9 20.04.2015
MIPOIIECCOB U MPOU3BOJICTB (OaKagaBpuar),
oT «20» ampens
YTBEP)KICHHBIM ITpHKa3oM MUHMCTEpCTBA 2015 roxa
oOpa3oBanus 1 Hayku Poccuiickoii @enepammm Ne
200 ot 12.03.2015 u BBeAcHA B ICCTBUE PEIICHUEM
Kadepbl NUIIEBBIX TEXHOJIOTH U 000PYJOBAHUS
AKTyanu3upoBaHa ¢ YydeToM pasButus HaykH, | [Ipotokon 3acemanus | 19.02.2016
TEeXHUKH, KYJIbTYPHI, SKOHOMHUKH, TEXHOJOTUH H Kageaps
3. | conuanbHO# cdepsl Ne 6
ot «19» deBpains
2016 rona
AXTyanu3upoBaHa C Y4eToM pasBuTusi Haykw, | [Iporokon 3acemanms | 25.01.2017
TEeXHUKH, KYyJIbTYPbI, SKOHOMHUKHU, TEXHOJIOTUH H Kageapsl
4. | counanbHOM chepsl Ne 5
oT «25» sAHBaps
2017 rona
AKTyanu3upoBaHa C Y4eToM pa3BuTusi HaykH, | [Iporokon 3acemanus | 15.02.2018
TEeXHUKH, KYJIbTYPHI, SKOHOMHUKH, TEXHOJOTUH H Kadeapser
5. | conmanbHOM chepsl Ne 7
oT «15» (eBpans
2018 roma
AXTyanu3upoBaHa C Y4eToM pas3BuTusi Haykw, | [Iporokon 3acemanms | 16.01.2019
TE€XHUKH, KYJIbTYPbI, SKOHOMHUKHU, TEXHOJIOTUH H Kageapsl
6. | counanbHOU cdepbl Ne 7
oT «16» suBaps 2019
roaa
AxTyanu3upoBaHa C ydeToM pa3BuTusi Haykw, | [Iporokon 3acemanms | 21.05.2021
TEXHUKH, KYIbTYpbl, HKOHOMHKH, TEXHOJOTHH u Kadeaper
7. | counanabHOU cepbl Ne 9
oT «21» mas 2021
roaa
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