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1. ey n 3a1a4M AUCHUIINHBI

Leabro maremaTueckoro oOpa3oBaHus 6akaizaBpa SBISETCSA: 00ydeHHE CTYACHTOB OCHOBHBIM
IIOJIOKEHUSIM U METO/IaM MaTeMAaTHKH, HaBbIKaM IOCTPOEHUSI MAaTEMAaTUYECKUX J1I0KA3aTEIbCTB IyTEM
JIOTUYECKUX PACCYKJIEHUI, METOZaM pellieHus 3aau.

3agadeii u3yueHUs JUCLMIUIMHBI ABJISETCS 00yUYE€HUE CTYEHTOB OCHOBHBIM MaTeMaTH4YECKUM
METO0/1aM, UX 3HAKOMCTBO C Pa3JIMYHbIMU IPUIIOKEHUSMHU 3TUX METOJOB K PEUICHUIO IPAKTHUECKUX
3aja4, Jiesas Ipy 3TOM YHOp Ha T€ pasJiesibl MaTeéMaTUKU, KOTOpPblE B COOTBETCTBUU C YUEOHBIMU
TUTAaHAMH UMEIOT BaKHOE 3HAYEHHUE JUTS TOTO WIM WHOTO TPOQHIIS TIOATOTOBKHU CIICIIUAIUCTOB.

2. MecTO THCHMIIJIMHBI B CTPYKTYype 00pa3oBaTe/IbHOI MPOrpaMMbl

I[aHHafl JUCHUIITIMHA SBJISACTCS HpeI[HICCTBYIOHIeﬁ A CJIeaAyromux €CTCCTBCHHOHAYYHBIX U

o61enpodecCuoHaAIBHBIX
CHELMAaJIbHOCTEN  HaIlpaBJICHUS

Y4eOHBIX

JUCHUIIINH,
«CTpOUTENBCTBOY:

IUIaHaxX
¢du3uka,

MPEAYCMOTPEHHBIX B Y4eOHBIX
WH(OPMAITMOHHBIE TEXHOJIOTHUH,

HWHXXCHCPHAA 1 KOMIIBIOTCPHAA rpa(i)mca, MCXaHHKa: TCOPECTUUCCKAA MEXaHUKa, MCXaHUKA )KUJIKOCTU U
raza, TCXHUYCCKasd MCXaHWKa, WHXKXCHCPHBIC U3BICKAHUSA B CTPOUTCIIBCTBE: MHIKCHCPHAS I'COJIOTUA U
reoae3usd, CTpOUTEIIbHAsA MCXaHHUKaA, DJJICKTPOTCXHUKA U 3J'IeKTpOCHa6)KeHI/Ie.

3. [lepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUeHHS MO TUCHUIINHE, COOTHECEHHBIX C
UHAUKATOPAMH JOCTUKEHUS KOMIIETeHIU

Tadauua 1
Kox mo ®1'0OC NHIuKaTOpHI 10CTHKEHU S Ilnanupyemblie pe3yabTaTbl 00y4eHus MO
AUCHUILINHE
Oo0menpodeccnoHaabHbIE
OIIK-2 OIIK-2.1 OcymiectBisier cOOp U | 3HATH:
Crniocoben 00paboOTKy CTaTUCTUUYECKHUX OCHOBHBIC TOHSTHUS airedppl M TEOMETPUH,
OCYILIECTBIISITh JAHHBIX, HEOOXOAUMBIX JIJISI MaTeMaTH4eCKOIro aHaiu3a, TEOpUU
cbop, pacuera ColMaIbHO- U BEPOSITHOCTEM U MaTeMaTH4eCKON CTaTUCTUKH, a
00paboTKy U | GUHAHCOBO-2KOHOMUYECKHX TakKe MX MpOCTeHIIue MPUIOKEHUS B
CTaTUCTHYECKUH MoKasaTesieil Ha MUKpPO-, ME€30- 1 poeCCHOHANIBHBIX TUCIUIUINHAX;
aHaJIU3 NaHHBIX, MaKpoO - YPOBHIX; METOJbI PCHICHHUSA MaTEMATHYCCKUX 3a7ad a0
HE0OXOIMMBIX OIIK-2.2 OOpabaTeiBa€T | | YHCIOBOTO WIIH JIpYroro TpedyemMoro
AJId PCLICHUA | aanu3upyeT  CTaTHCTUYECKYIO | pe3ynbrara (rpaduka, GopMymnsl U T.I1.)
MOCTaBJICHHBIX uHbOpMALMIO TSI  PEIICHUS | yMeTh:
SKOHOMHICCKUX MMOCTABJICHHBIX ~ SKOHOMHYECKHX | HCIOJb30BATh B po(heCCHOHATBHOM
3ajaq 3a]1a4. NEeATEILHOCTH 0a30BbI€ 3HAHUSA MATEMATUKHU;
CTaBUTh 11 (<) 05 u dbopMynupoBaTh
MaTeMaTHYECKYIO MIOCTaHOBKY 3azad,
CBSI3aHHBIX C peanu3aruei mpodhecCHoHaTbHBIX
b yHKIHIA;
MPOTHO3UPOBATH BO3MOYKHBIT pe3yabTaT

npempraraeMoro  MareMaTudcCKoro  pcCuicHus,
YMCThH OUCHUBATD €T0 3HAYCHUS

BJIA/IETh:
MaTeMaTUUECKHMHU, CTaTUCTUYECKUMU 5
KOJIMYECTBEHHBIMU METOJJaMH pereHus
THIIOBBIX OpraHU3aIMOHHO-YIIPABIEHYECKUX
3a1a4;

MaTEMATUYECKOM JIOTUKOH, HEOOXOOUMOM s

dbopMupoBaHUS CYXIEHUMN 1o

2




COOTBCTCTBYIOIIIUM
npoOiemMam

po(hecCuOHATEHBIM




4. O0béM IMCUMIJIMHBI M BH/bI Y4e0HOH padoThI

Taoauna 2
Bceero yac.3au./en. CemecTpsl
Bua yueoHoii padoTbl 1 2 3 1 2 ‘ 3
(020110 0390 000 0300

KonTakTHasi padora (Bcero 4acoB) 200/5,5 100/2,8 68 64 68 34 32 34
B ToMm uncie:
JIEKLIU U 100/2,8 50/1,4 34 32 34 17 16 17
[Tpaktnyeckue 3ausTus (I13) 100/2,8 50/1,4 34 32 34 17 16 17
CamocrosiTeanHas 412/11,5 512/14,2 136 140 136 170 172 170
padora (Bcero)
B ToMm uncire:
TEMBI [T CAMOCTOSATEIILHOTO U3yUESHHUS 154/4.3 280/7,8 50 54 50 90 96 98
[ToaroToBKa K MPaKTHYCCKUM 3aHATHSIM 150/4,2 104/2,9 50 50 50 36 32 36
IToaroToBKa K 3a4eTy 36/1 44/1,2 - 36 - - 44 -
IToaroToBKa K 9K3aMeHy 7212 80/2,2 36 - 36 44 36
Bun npomexyTo4HoO arrectannu OK3./3a4/3K3 | IK3/3a4/,9K3. | IK3aMeH 3a4eT JK3aMeH | JK3aMeH 3a4er JIK3aMeH
Oo6mas BCEI'O B yacax 612 204 204 204 204 204 204
TPYROEMICOCTE BCETO B 3au. . 17 57 5,7 57| 57 5,7 57
AMCUMILIMHBL:




5. ConeprxxaHue IMCUMILTHHBI

5.1. Pazaennl TUCHUINIMHBI U BUABI 3aHATHI

Tabamnua 3
Yacel Yacel Yacel Yacel
HaunmeHnoBanue pasgeia Hroro Hroro
Ne JIEKIIMOHHBIX NMPaKTHYECKHUX JIEKIMOHHBIX NMPaAKTHYECKUX
AUCUUILTUHBI IO ceMecTpam . . 4acoB . . 4acoB
3aHATHH 3aHATHI 3aHATHI 3aHATHI
1 cemecTp 0P0 300
Bcero: 34 34 68 17 17 34
1 | JIuneiinas anrebpa 8 8 16 4 4 8
2 | DrneMeHTHI BEKTOPHOH anreOpsl 4 4 8 2 2 4
3 | AHanuTHYeCKasi TeOMETPHS 8 8 16 4 4 8
4 | Teopus mpenenon 6 6 14 3 3 6
5 JuddepeHnnanbHOE UCUUCTICHUE 8 8 16 4 4 8
(GyHKIMM 0THON epeMEeHHOMN
2 ceMecTp
Bcero: 32 32 32 16 16 32
6 JuddepennnanbHOe UCUUCIICHHE 8 8 16 4 4 8
(GYHKINH HECKOJIBKUX TIEPEMEHHBIX
7 | IaTerpanpHOE HCUNCICHUE 12 12 24 6 6 12
8 | duddepenumanbapie ypaBHEHHS 12 12 24 6 6 12
3 cemecTp
Bcero: 34 34 68 17 17 34
9 | Panmr 12 12 24 6 6 12
10 KpartHblie, KpuBOIMHEHHBIC U 12 12 24 5 5 12
MOBEPXHOCTHBIC HHTETPAJIbI
11 OcHOBBI TeOpHHvBepo}ITHOCTeI)'I u 10 10 20 5 5 10
MaTEeMaTUYECKOM CTaTHCTUKU




5.2. JIeKLIMOHHDbIE 3AHATHS
Taoauna 4

HaumenoBanue
pasjena Coaepixkanue pasaesioB
JTUCHMILNINHBI

Ne
n/n

1 cemectp

Onpenenurenu 2-ro U 3-ro nopsiika, ux ceoicTsa. MuHop u

anredpanveckoe JOMOIHEHHE dieMeHTa onpenenurens. [lonarue 06

Tuneit ornpenenuTene N-ro nopsaka. Pemenue cucrem JTMHERHBIX YpPaBHEHHI

1 anﬂrizﬂgaﬂ meronom Kpamepa. [lousitue o matpuiie. ClioxkeHre, yMHOKEHHUE MaTPHII.
P YMHOXKEHHE MaTPHIIl HA YUCII0. YMHOKEHue 1ByX marpui. OOparHas

Matpuia. MatpudHas 3aiMCh U MaTPUYHOE PEILIEHUE CUCTEM ypaBHEHUM.

Meron I'aycca pemeHus CUCTEM JIMHEWMHBIX YPABHEHUH.

Bexropnas anredpa. [lonsitue Bextopa. JIuneitHble onepanuu Haj
BekTopamu. [IoHATHE TMHEHHON 3aBUCUMOCTH BEKTOPOB. JIMHETHAs
DneMeHTbI 3aBUCHMOCTB BEKTOPOB Ha IUIOCKOCTH. ba3uc Ha mutockoct. [Ipoeknus
2 | BEKTOpHOM BEKTOPA Ha 0Ch. CKAJIPHOE, BEKTOPHOE, CMEIIAHHOE TPOU3BEICHUS
anreopsl BEKTOPOB U UX CBOICTBa. Hanmpasistomue KOCHHYCBI BEKTOPOB.
['eomeTprueckuii CMbICT BEKTOPHOTO M CMEIIAHHOTO IPOU3BEICHUN
BEKTOPOB.

AHaIUTHYECKAsi TEOMETPUA HA MIIOCKOCTH. Pa3nuyHble ypaBHEHHS IPAMOM
muaud. Touka mepecedeHus ABYyX MPSMBIX, YTOJ MEXTY ABYMsI TIPSIMBIMH.
Kpussie BTOporo nopsijika: OKpy>KHOCTb, SJUIHIIC, THIIEpOoIIa, mapadoJa.
YpaBHEHUE MIIOCKOCTH, TPOXOIAUIEH YEPE3 TaHHYIO TOUKY
MEePIEHIUKYIISIPHO JaHHOMY BekTopy. OOIee ypaBHEHHE TIIIOCKOCTH.
YpaBHEHHE MIIOCKOCTH B OTpe3Kax. PaccTostHue OT TOYKM A0 MIOCKOCTH.
Ananmutrdeckas Yroa Mexay MIoCKOCTAMHU. Y CIIOBUS NTapauIeIbHOCTH U

reoMeTpust MEepIEeHANKYIISIPHOCTH II0cKocTel. [Ipsimast B mpoctpancTBe. KaHoHHUeckoe
U MMapaMeTPUUYECKUE YPAaBHEHUS MPSIMOU B MPOCTPAHCTBE. YTOI MEXITY
MPSMBIMH B IPOCTPAHCTBE. Y CJIOBUS MApAJICILHOCTH U
MEPICHIUKYJISIPHOCTH MPSAMOU U MNIOCKOCTH. Touka nepeceyeHus npsMoun u
mI0cKoCTH. [ToBepXHOCTH 2-T0 TOpsiAKA U MX KAHOHUYECKUE YPABHEHUSIM:
AJUTATICOU/IBI, TUTIEPOOJIOUIBI, TApa0OIOUIbI, ITUIMHAPKI 2-TO MOPSIKA;
KOHYC 2-TO MOpsJIKa.

IIpenen pynkuum npu x — 4+, X —> —©0, X —> Xg,0€CKOHEUHO OoJIbIINE

(GYHKIIMH 1 UX CBSI3b ¢ 0€CKOHEYHO ManbIMU. OCHOBHBIE TEOPEMBI O
y 0 o y y
npenaenax. PackpeiTrie HeonpeaeneHHOCTeN BI/I,I[aB ,— . [lepBbIii U BTOpOH
o0
Teopus
MpeeIioB

«3aMeyvarenbHble» npenenbl. CpaBHeHHE OECKOHEYHO MaJIbIX (DYHKIIMH.
OpnnocropoHHMeE npeaessl. PyHKIMHU. beckoHeuHO Maible (PYHKLIUU U UX
cBoiicTBa. beckoHeuHo Manble PyHKIIMM U OECKOHEYHO OO0JIbIINE (DYHKIUHU U
UX CBSI3b ¢ OeCKOHEUHO MasibIMu. [1epBblit 1 BTOpOi «3aMedaTenbHbIe»
npezensl. [lonsTre HenpepbIBHOCTH QyHKIMH. TOUYKH pa3pbiBa, UX
KIacCU(UKAIHSL.

IIpon3BoiHBIE OCHOBHBIX AJIEMEHTapHbIX (GyHKUUH. [Ipon3BoaHas ClI0KHON
¢bynkuuu. [IponsBoaHas GyHKIUH, 3a1laHHON TapaMeTPUUYECKH.
Huddepennnan GyHKINH, €T0 FeOMETPUUECKUN CMBICT U UCIIOJIB30BaHKE
JUIs TpUONMKEHHBIX BerunciaeHui. [Ipasumno Jlonurans u ero
WCIOJIb30BAaHUE JUTSI PACKPBITUSL HeoNpeaeaeHHo cTel. MccnenoBanue
(YHKIMU C TOMOIIBIO TPOU3BOIHOM: HAX0XKICHHE €€ IKCTPEMYMOB,
HauOOJIBIIET0 U HAUMEHBIIET0 3HAUEHUH Ha 33JaHHOM OTpe3Ke. ACUMIITOTHI
rpaduka ¢pyHkiuu. O6mas cxema ucciegoBaHus QyHKIUN U TIOCTPOCHUs e€
rpaguka.

Huddepenunansuoe
HCUHCIIEHUE
GbyHKIHA 0THOU
MEPEMEHHOM




2 cemecTp

OyHKINU
HECKOJILKUX
MEPEMEHHBIX

3aaun Ha HAXOKJCHHUE U MIOCTPOCHUE 00IacTH ornpeaeneHus PyHKIMH IBYX
nepemeHHbIX(D/IIT). [Tpenen u HempepbIBHOCTH (QYHKITUH IBYX
IIEPEMEHHBIX.

3aauy Ha HaX0X/IEHNE YaCTHBIX IPOM3BOIHBIX | -TO OpsAIKA, CIIOKHOMN
¢bynkuuu. 3a1a41 Ha BIYMCICHUE TPUOIMKEHHBIX 3HAUEHUH 3a1aHHBIX
BBIPKEHUI ¢ UCTIOJIb30BaHuEeM noiHoro mquddepennnana O/II1. Pemenue
3agad Ha uccinenoanue O/ Ha sKCTpeMyM, U HAX0XKAEHUE HAUOOJIBIIETO
Y HAMMEHbIIEro 3HaueHui. HaxoxaeHue nmpou3BoIHOM MO 3aJaHHOMY
HalpaBJieHUI0. PelieHue 3ajay Ha MCMIOJIb30BAHUE METO/1a HAMMEHBILINX
KBaJ[paToOB JUIs1 00pabOTKM IKCIIEPUMEHTAIBHBIX TAaHHBIX.

NHterpanbHOE
HCUYUCIICHUE

OcCHOBHBIE METO/Ibl UHTETPUPOBAHUS: HENIOCPEACTBEHHOE UHTEIPUPOBAHUE,
METO/1 OJIBEJICHUS O] 3HaK AuQdepeHinana, MeTo 1 3aMeHbl IEPEMEHHOH,
METO/1 MUHTErpupoBaHus 1o yactaM. KommuiekcHble uncia. Anredpandeckas
(hopma 3anucu KOMIUIEKCHOTO 4yKcia. Moaynb 1 apryMeHT. JlelicTBus Haj
KOMIIJIEKCHBIMH yHcliaMu. TpuroHoMeTpudeckas 4 nokasareiabHast OpMbl
3alMCcH KOMIUIEKCHOTO yncia. @opmyna Myaspa-Jlannaca. MHOrOWIEHBI.
Pa3noxxenne MHOrousIeHa Ha TMHEWHbIE U KBAaIPATHbIE MHOKUTEIH.
NHuTerpupoBanne pannoHaNbHbIX Apooei. Tumsl npoctemx apodei u ux
UHTEerpupoBanue. IHTerpupoBanue paoHaIbHbIX JpoOei MeTo10M
pas3iokeHus Ha npocreime 1poou. HTerpupoBanue npocTenmmx
VppaluroHalbHBIX GyHKIMH. NHTEerpupoBaHrue TPUTOHOMETPUYECKUX
(GbyHKIMM, yHUBEpcaabHas TPUTOHOMETpUYECKas OJCTaHOBKa. Boruncnenue
oTpeneN€HHOTO UHTErpaja ¢ moMoInpo Gopmynsl Hetorona-Jleiioamua.
3aMeHa epeMEHHOM B onpeneéHHOM uHTerpaie. HTerpupoBanue mno
4acTAM JUIsl ONpeAesIEHHOro nHTerpana. [Ipunoxenus onpenenéHHOro
MHTErpajia: BIYMCIEHUE IIOMAeH MI0CKUX GUTyp, UIMHBI IyTH KPUBOIA,
00weMoB Ten. HecoOcTBeHHbIE MHTErpajibl. BeIuncieHe HHTErpaios ¢
0ECKOHEYHBIMU I'PaHUIIAMHU M HHTETPaJOB OT Pa3pbIBHBIX (YHKIIMA.

Judbdepenunanbupie
YpaBHEHHS

YpaBHeHHUS ¢ pa3eNAIOIIUMUCS IEPEMEHHBIMU, OJHOPOIHbIE U JTUHEWHbIE
ypaBHeHus 1-ro nopsiaka. luddepenunanbabie ypaBHEHUS 2-T0 MOPAIKA.

[Ipocreiimue ypaBHeHUsI, TOMTYCKAOUIME MOHMWKEHUE MOpsaKa. JInHelHbIe
muddepeHnraibHble ypaBHEeHuUs 2-1o nopsiaka. JInHelHble 0 JHOPOIHBIE U

HEOJIHOpOAHbIE YpaBHeHU. JIunelinble nuddepeHnmransuble ypaBHEHUS C

MOCTOSIHHBIMU KO3 dunueHTamu. Perenre oAHOPOIHBIX U HEOTHOPOAHBIX

muddepeHInanbHBIX YPaBHEHUH C MOCTOSTHHBIMU KO GHUITUSHTAMH C
MPaBOY YaCThIO CIIEMATBHOTO BUIA.

3 cemecTp

Psanel

Yucnosslie psaapl. CXoauMOCTh U cyMMa psiia. OCHOBHBIE CBOMCTBA
cxonsamuxcs psanoB. Heobxoaumoe ycioBre cX0AUMOCTH
3HAKOMOJIOXKHUTEIBHOTO psifa. Teopemsl cpaBHenus. [Ipusnaku lanamOGepa,
Komm. 3nakouepenytomuecs psanpl. [lpusznak JleiiOnuna. [lonarue o
¢bynkunonansHoM psge. CrenenHsle psibl. HTEpBan u paguyc
cxogumoctu. Gopmyiel

Maxuiopena u Teitnopa. Paznoxenue ¢pyHkimii B psiipl MakiopeHa.

10

JIBOMHOM,
KPUBOJIMHEHHBIN,
IIOBEPXHOCTHBIE
MHTErpaJIbl

I[BOﬁHOﬁ HUHTETpal, €ro CBOMCTBA U BBIYHCIICHHUE CBEICHUEM K INOBTOPHOMY.
Ilonstue o TpOfIHOM HUHTCIrpaJIc. 3ameHa INEPEMCHHBIX B KPATHBIX
HHTCrpajiax. KpHBOHHHeﬁHLIe HUHTCrpaibl, UX CBOICTBA 1 BEIUHCIICHHE.
HOBCpXHOCTHLIe HUHTCTpaJibl. HpI/IHO)KeHI/ISI KpaTHBbIX, KpHBOJ’IHHCﬁHHX u
TTOBCPXHOCTHBIX MHTCI'PAJIOB.

11

OcHOBBI TEOpUH --
BEPOSITHOCTEN U
MaTeMaTH4ECKON
CTaTUCTUKH

OOu1re mpaBuiia KOMOMHATOPUKH: IPABUIIO CYyMMBI, TPABUIIO
npousBeAcHUA. Pa3melenus, nepectaHoBky, couetanus. CiydaiiHble
coObITUs U onepanuu HaJ HUMU. HecoBmecTHble coObITHsL. [lonHas rpynmna
MOTIAPHO HECOBMECTHBIX coObITHi. Kitaccuueckoe onpenenenue

7




BeposTHOCTH. CBOMCTBA KJIACCUYECKON BEPOATHOCTHU. Y CIIOBHAs
BeposATHOCTh. Dopmyna nosHou BeposiTHOCTH. Popmyina balieca.
[ToBTopHbIC HCcIBITaHUA. buHOMUANIBHOE pacnpenenenue. Popmyna
Bepuymmm. HauBeposiTHeliee 3HaUYE€HUE YMCIIA TOSBICHUS COOBITHS.
JlokanbHas Teopema Myaspa - Jlamiaca. Pacnipenenenue [lyaccona.
[TonunomuansHoe pacupenenenue. CiaydaiiHas BennuuHa. QyHKINS
pactipenenenus. CBoicTBa GyHKIMH pacripenesneHus. JuckpeTnsie u
HEIPEPBIBHBIE CIIy4aiiHble BEIUYHHBL. [ [IOTHOCTE pactipenenenus, eé
cBorictBa. Hopmanbnslli 3aK0H pacripezenenus. HesaBucumsle ciaydaiiHbie
BEJIMYMHBL. YHUCIOBbIE XapaKTEPUCTUKU CITYy4aliHbIX BEJIHYKH.
Maremaruueckoe oxuganue, e€ cpoiictea. Koaduiment koppensimu, ero
cBoiicTBa. OCHOBHBIE MTOHATHUSI MATEMAaTUUYECKON CTATUCTUKU: BHIOOpOYHAs
COBOKYITHOCTb, F'€HEepalibHasi COBOKYITHOCTb, IOBTOpPHAs BIOOPKa,
OecrnoBTOpHAs BBIOOPKA, OTHOCUTENBHBIN MOKa3aTeNlb BhIOOpKHU. Ommbka
penpe3eHTaTuBHOCTH. ['eHepanbHas cpeiHss, BHIOOpOYHAs CPEHSISL.

Y CcTOMYNBOCTH BHIOOPOUHBIX CpeAHUX. JJOBEpUTEIbHBIE HHTEPBAIIBI IS
OIICHKH MaTeMaTUYECKOTO 0KHMIaHUsI HOPMAJIbHOTO pacIpe/ieIeHHUs.
Onenka BeposSITHOCTH (OMHOMUAJIBHOTO PACIIPEIETCHHMS) 10 OTHOCUTEIBHON
yactote. CTaTucTuyeckoe pacnpesenenue Bpi0opku. [lonuron gacror,
TUCTOIPaMMa 4acToT.

5.3. JlaGopaTopHbie 3aHsiTHS (HE MPETYCMOTPEHbI)
5.4. IlpakTyeckue 3aHATUSA

Tabauua S
Ne HanmenoBanue
Coneprxanue pazaena
n/nm | pa3jiena qUCIUTUTHHEL
1 cemecrp
Brruncnienue omnpenenutenei. PelieHne cucTeM JIMHEHHBIX YpaBHEHUU
1 JluHeiiHas merogoMm Kpamepa. Croxenue MU ymMHOXKeHUe Marpull. Haxoxnaenue
ajredpa oOpaTtHOl MaTpuIllbl. PelieHne cucteM ypaBHEeHH MaTpUYHBIM METOJOM U
MmetoioM ["aycca.
Pemenue 3amau Ha HaxoXkJAE€HHWE KOOPAWHATHOW (OPMBI 3allUCH BEKTOPA,
€ro JJIMHBI, OINpEeAeJeHHUs] WX B3aUMHOTO pPACIOJIOKEHHS BEKTOPOB Ha
DI1eMEHTEI IUIOCKOCTH U B TPOCTPAaHCTBE. BhIuucCieHHe CKalSpHOTO MPOU3BEACHUS
2 | sexropmoii BEKTOPOB, HAXOXXJIEHUE YCIOBHUS HX MNEepHeHAUKYISpHOCTH. CKalspHOe
ANreBpbI MPOH3BE]CHUE JIBYX BEKTOPOB, YCIOBHE NEPHECHMKYIAPHOCTH BEKTOPOB.
BexTopHOE U cMelIaHHOE MPOU3BEACHUSI BEKTOPOB U UX F€OMETPHUECKUN
cmbich. [TpunoskeHne BEKTOPHOTO U CMEUIAaHHOTO MPOU3BEACHUN BEKTOPOB
JUIS PEIICHUS T€OMETPUUCCKUX 3a/1a4
AHanuTuyeckas TeOMETpHs Ha TUIOCKOCTH. Pa3nuyHble ypaBHEHUS MPSMOi
auaun. Ilepexon ot ogHoro Buaa (GopMynbl MpsSMOM K Ipyromy BHUIY.
Touka nepeceueHust AByX NPsIMbIX, YTOJI MKy IBYMs NpsiMbIMHU. KpuBbie
BTOPOTO TOPSAKA: OKPYKHOCTb, JJIIUIC, TUNepOona, mapabona. Bumisi
YpaBHEHUN IUIOCKOCTU: YpaBHEHUE IUIOCKOCTH, MPOXOIAlIel uyepe3
3 AHaJIuTHYeCKAs JAHHYI0 TOYKY MEPHEeHIUKYISIPHO JaHHOMY BEKTOpY; OOIlee ypaBHEHHE
reoMeTpus IJIOCKOCTH; YpPaBHEHHE IJIOCKOCTH B OTpE3Kax. 3aJaud Ha MOCTPOCHHUE

TIJIOCKOCTH, BBIYUCIICHUC PACCTOSHHUA OT JaHHOM TOYKH JI0 IIJIOCKOCTH,
yria MCKIY IIJIOCKOCTSMMU. YcaoBus napajjiCJIbHOCTH )51
NECpICHAUKYIIAPHOCTU ILIOCKOCTEH. Hp}IMa}I B IMPOCTPAHCTBC.
Kanonuueckoe u napaMEeTpUICCKUC YPAaBHCHUA HpﬂMOfI B IIPOCTPAaHCTBC.
Yron MCXKAY MNPAMBIMHU B TMPOCTPAHCTBC. YcaoBus MapalyICJIbHOCTU U
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MEPIICHANKYIISIPHOCTH MPAMOUN U TUIOCKOCTH. Touka nepeceyeHus npsiMmoun
u miockoctu. IloBepxHocTH 2-TO mopsiAKa ©U HMX KAHOHHYECKHUE
YPaBHEHUSIM: JILTUTICOUIBI, TUIIEPOOIOUABI, MapaboouIbl, [IMIUHAPHI 2-
r'o MOpPsJIKa; KOHYC 2-T0 MOpsiIKa.

Teopus
NpeeioB

[penen pynkuuu. beckonedHo Manbie GYHKIIUY U UX CBOHCTBA.
BeckoneuHo OonpIive (GyHKIIUU U UX CBSA3b C OECKOHEYHO MaJIbIMHU.

0
PackpsITHE HEONPEAETIEHHOCTEMN BI/IzIaB ,— . 3a7aum Ha PacKphITHE BCEX 7
0

HeonpeneneéHHoCTeN. Penienne 3a1a4 Ha HaX0KICHHUE MPEJIENIOB C
IOMOUIBIO IEPBOTO U BTOPOTO «3aMedaTeIbHbIX» IpeenoB. CpaBHEeHUE
O6eckoHeuHO ManbIX GyHKIUH. [ToHsTHE HETPEPBIBHOCTH (DYHKITHH.
Opnnocroponnue npenensl. CBONCTBA PYHKINN, HEMPEPHIBHBIX HA
CCIMCHTC: OIrPpaHUYCHHOCTD, CYIIICCTBOBAHUC HauOOJIBLIIIETO U
HaWMEHBIIIETO 3HAYEHUH, IPOMEXYTOUHbIE 3HaUeHNs. TOUYKH pa3peiBa, UX
KJ1acCupUKaIus.

JuddepenuunanbHoe
HCYHUCJICHHE
byHkuuii

OIHOM

nepeMeHHOn

[Ipon3BoaHbIE OCHOBHBIX 3JeMEHTapHbIX GyHKUWi. [Ipon3BoAHAas CIOKHON
¢byakiun.  Juddepennuan  QyHKIUM, €ro T'€OMETPUYECKHM  CMBICIT U
UCIOJIb30BAHKME I NMPUOMMKEHHBIX BblunciaeHud. [IpaBuino JlonmuTans u ero
WCIIONIBb30BaHME IS PACKPBITHS HeompeneneHHoctel. Mccnenopanme QpyHKIuu ¢
MOMOIIBIO TIPOM3BOAHOM: HaXOXJeHHe €€ OSKCTPEeMyMOB, HauWOONBIIETO |
HAaUMEHBIIIEr0 3HAYCHUH Ha 3aJIAHHOM OTpe3Ke. ACUMINTOTHI rpaduka GyHKIUH.
3aaun Ha wWcclienoBanre QYHKIMH U MOCTpoeHue e€ rpaduka.

2-0ii cemecTp

D yHKUUHA
HECKOJbKHX
nepeMeHHbIX

3amaud Ha HAaXOXKJEHHE M TOCTpPOEHHE O0NacTh ompenesieHus (QpyHKIuu
nByx miepemeHHBIX(D/IIT). [Ipenen u HempephIBHOCTh (DYHKIHMH JBYX
MEepEeMEeHHbIX. 3aJaud Ha HaX0XJEHHWE YacTHBIX MPOU3BOJIHBIX]-TO
MOPSIIKA, CIOXKHOM (QyHKUMHU. 3a7addl Ha BBIYHUCICHHE MPUOIMKEHHBIX
3HAUEHUN  3aJlaHHBIX  BBIPAKEHUH C  HCIOJB30BAHMEM  IOJHOTO
mupdepennimana DJIl. Pemenmne 3amau wHa wuccnemoBanme DJII1 Ha
JKCTPEMYM, M HaXOXKJeHUE HauOOJBIIEr0 M HAMMEHbBILIEro 3HAYCHUIL.
Haxoxaenue npou3BoIHOM 10 3aJaHHOMY HarpaBJeHHI0. Pemienue 3agay
Ha HCIOJB30BaHWE METOJIa HAaWMEHBIIUX KBaJIpaToB s 0O0pabOTKU
9KCIEPUMEHTAJIbHBIX JIAHHBIX.

HuTerpannrnoe
HCYHCJICHUE

OCHOBHBIC METOJIBI WHTETPUPOBAHUS: HEMOCPEICTBEHHOE
WHTETPUPOBAHUE, METOJ TOJBEACHMs T0J 3HaK auddepeHimana, MeToa
3aMEHbl IEPEMEHHOM, METOJ] UHTErpUpOBaHus Mo yacTsaMm. KomrsiekcHbie
ymcna. Anrebpandeckas ¢popMa 3anucu KOMIIEKCHOTO yucia. Moayns u
aprymeHt. [leficTBUs Ha/l KOMIUIEKCHBIMHU YUCIaMH. TpUroHOMeTpruyecKas
U TOoKazaTenbHas (OpMBI 3amucu KOMIUIEKCHOro uyucna. Dopmyna
Myagpa-Jlamtaca. MHorownensl. Pa3noxeHue MHOroujaeHa Ha JMHEWHbIE
W KBaJ[paTHbIE MHOXXHUTENIW. VIHTErpUpoOBaHHME pAIMOHAIBHBIX JPOOCH.
Tunel mpocredmmx apodeld W HMX HHTErpupoBaHue. HHTErpupoBaHHe
palroHaNbHBIX APOoOel METOJOM paslioKEHHs Ha MPOCTEUIue IpoOH.
HurerpupoBanue MIPOCTEUIINX HMppalMOHaIbHbBIX GyHKIHIA.
WNuTerpupoBanne  TpUrOHOMETpUYECKUX  (DYHKUUN, yHUBepcalbHas
TPUTOHOMETPUYECKAsT  IIOJCTAHOBKA.  BpluncieHne  onpenenéHHOro
uHTETpasia ¢ mnoMmomibio ¢opmynsl  Herlorona-JleiiOnumna. 3ameHa
IIEPEMEHHON B OIpENEeNEHHOM HHTerpane. MHTerpupoBaHue MO 4acTiaM
JUISL OIIPEACIIEHHOTO UHTerpana. [Ipunoxenus onpenenéHHoro HHTErpaa:
BBIYHCIICHUE IUIOMAACH TMIOCKUX (UTYp, ATUHBI IYyT'H KPUBOH, 00HEMOB
ten. HecoOcTBeHHbIE  WHTerpanbl.  BblUnMcIeHHE  HHTErpajoB ¢
OECKOHEYHBIMU T'PAHUIIAMU M UHTETPAJIOB OT Pa3phIBHBIX (DYHKIIHIA.

JudpdpepennuaibHbie
YPABHEHUA

VYpaBHEHMS C pa3AEAIOIIMMUCS IEPEMEHHBIMU, OTHOPOJHBIE U JINHEHHBIE
ypaBHeHus 1-ro nopsnka. /luddepennnansupie ypaBHeHUs 2-T0 MopsKa.
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[Ipocreiimme ypaBHEHHS, TONYCKAONIME OHKEHNUE TTOpsaKa. JInHelHbIe
muddepeHnranbHbie YpaBHEHUS 2-T0 Mopsaka. JInHeHbIe 0 JHOPOTHBIC
HEOJHOPOJHBIC ypaBHeHMs. JIuHeitHble nuddepeHnanpabple YpaBHEHHS C
MMOCTOSIHHBIMU KOd(hPUITUECHTAMH. Pewenne OJHOPOIHBIX u
HEOJHOPOAHBIX  Ju(pPepeHNAIBHBIX  YPaBHEHHH C  MOCTOSHHBIMH
KO2((OUIIMEHTAMU C PaBoi YaCThIO CHEIMATBHOTO BUJIA.

3-ii cemecTp

9 | Paaml

Uucnosele psabl. Cxomumocts U cymMa psiza. OCHOBHBIE CBOICTBa
CXOALIUXCS PAIOB. HeoOxonumoe YCIIOBHE CXOJIMMOCTH
3HAKOIIOJIOXKUTENBHOIO  psiga. Teopembl  CpaBHEHHS. [Ipu3naku
Hamambepa, Komm. 3nakouepenytomiuecs psiabl. Ilpusnak JleitOauna.
[onsitue o QynkumonansHoM psine. CreneHHele psaasl. VHTEpBanm u
paauyc cxonumocTu. Paznoxenue ¢yHkuuit B psn Teilnmopa u B psa
Maknopena

KpartHble,
KPUBOJIMHEiHbIE U
NOBEPXHOCTHbIE
HHTErpaJjbl

10

JIBOIHOM HMHTETpal, ero cBoicTBa. M3MeHeHne nopsjika HHTErPUPOBAHUSA.
BrriuniciieHue IBOMHOrO HMHTErpaja CBEACHHEM K MOBTOPHOMY. TpoitHOM
WHTETpaJl W  €ro BBIUMCICHUE. 3aME€Ha TMEPEMEHHBIX B KpPATHBIX
uHTerpasiax.  KpHBOJMHEHHbIE  HMHTETpallbl W WX  BBIYUCIICHHUE.
IToBepXHOCTHBIE MHTErPAJIBI U UX BbIUKCICHHE. [IpuiokeHus KpaTHBIX,
KPUBOJUHEWHBIX U MOBEPXHOCTHBIX HHTETPAJIOB.

OcHoOBBI Teopuu
BEPOATHOCTEM U
MaTeMaTH4YeCKOH
CTATHUCTHKH.

11

OO6mue mpaBuwia  KOMOMHATOPHKH: TPABHJIO  CYMMBI,  IpaBUIIO
npousBeneHus. Pa3MelneHus, nepecTaHOBKH, codeTaHus. CiydaitHbie
coObITHA 1 onepannu HaJl HUMU. HecoBMecTHbIe coObITHs. [losHas rpymma
MOMapHO  HECOBMECTHBIX  coObiTmii.  Kiaccuueckoe — ompenenenue
BeposTHOCTH. (CBOWCTBAa  KJIACCHUYECKOW  BEPOSITHOCTU. Y CJIOBHas
BEPOSITHOCT. ®opmyna mnoJgHOW BeposTHOocTH. Popmyna baiieca.
[ToBTOpHBIE WUCHBITaHUS. buHOMHanbHOE pacnpeneneHue. Dopmyna
bepuynnu. HawuBeposiTHeliniee 3HaueHHWE 4YWCIa TOSBICHUS COOBITHS.
JlokanbHas Teopema MyaBpa - Jlammaca. Pacnpenenenue Ilyaccona.
[TonmuaomuansHoe pacnpenenenue. ChydyaliHas BenuuyuHa. @OYHKIUS
pacnpenenenusi. CBoiicTBa (yHKUMK pacnpeneneHus. JluckperHeie u
HEIpEepbIBHbIE CllydailHple BenM4YuHbl. [lOTHOCTH pacnpenenenus, eé€
cBoiicTBa. HopmanbHbIil 3ak0H pacnipeneneHus. HezaBucumble ciydaiiHbie
BEIMYMHBL.  YUMCIIOBBIE  XapaKTEpPUCTUKM  CIy4allHbIX  BEJIMYHH.
Matemaruueckoe oxxuganue, €€ cpoiictBa. Koadduuuent koppensuuu,
ero cBoucTBa. (OCHOBHBIE TMOHATUA MAaTEMaTUYECKOM CTaTUCTHKHU:
BBIOOpPOYHAs COBOKYIMHOCTb, T€HEpalibHas COBOKYITHOCTb, TOBTOpPHAs
BbIOOpKA, OECTIOBTOPHAS BHIOOPKA, OTHOCUTENBHBIN MMOKa3aTelb BHIOOPKU.
Ommbka penpe3eHTaTUBHOCTH. ['eHepalibHas CpeaHss, BBIOOpOUHAs
cpenHsisi.  YCTOMYMBOCTH  BBIOOPOUHBIX cpeAHux. JloBepurenbHbIe
UHTEpBajJbl JJI1 OLIEHKM MATeMaTH4eCKOro OXHUAAHUS HOPMAIbHOIO
pacnpeaeneHus. OueHkKa BepOSTHOCTH (OMHOMHUAIBHOTO PACIpEICICHHS)
M0 OTHOCHUTENbHOW 4YacToTe. CTAaTHCTUYECKOE paclpeesieHne BBIOOPKH.
[Tonuron yacTor, rucTorpaMma 4acTtor.

6. CamocrosiTenbHasi padoTa CTYJACHTOB IO JUCHUIINHE
6.1. TeMbI 1J151 CAMOCTOATEILHOI0 N3YYeHUS

1. TloBepXHOCTH BTOPOTO MOPSAKA M NX KAHOHHMUYECKUE YPAaBHEHUSI.

2. 2. BBeaeHue B MaTeMaTHYCCKHI aHaNM3. MHOXKECTBO JACHCTBUTEILHEIX uncell. YncaoBbie
npoMexyTkd. Moayne uyucna. [lorpemHOCTh BbhIUUCIHEHUS (aOCONIOTHAs, OTHOCUTENbHAs).
Omnpenenenne ¢pynkiuu. CriocoOb! 3a1anust GyHKIUU. DlIeMEeHTapHble (YHKINHU, UX TpaduKu: 1enas
paroHanbHas (yHKIMsS, IpOOHO-parioHanbHas QyHKIuMs, creneHHas ¢yHkuus. [lokasatenbHas u
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norapupmudeckas ¢yHkuuu. [IpuMeHeHre NMPOU3BOAHOM (DYHKIMH K HCCIEIOBAaHHIO (PYHKIMU U
TEXHUYECKUX 3a/1a4.

3. [IpumeHenne npou3BOTHON (PYHKIIUH K UCCIEOBAHUIO (DYHKIIMU M TEXHUYECKUX 3a1au.
Bektop-pynkuus ckanspHoro aprymenta. [lonsTie kpuBo#, riankas kpubas. KacarenbHasi K KpHBOU.
Kpususna kpusoii. Pannyc kpususHsl. I'11aBHas HopMmais. bunopmais. Kpydyenue kpuBoi.

4. Ipumenenne quddepennnana Kk npuOIMKEHHBIM BIYHCICHUAM. HenpepbIBHOCTh
¢bynkuuu. Toukn paspeiBa u ux knaccuduranus. CBOHCTBa HEPEPHIBHBIX (QYHKITUI:
OTPaHUUYEHHOCTD, CYIIECTBOBAaHUE HAaUOOJIBILIEr0 U HAMMEHBILIEr0 3HAYEHU, CyIIIECTBOBAaHHE
IIPOMEXYTOUHBIX 3HAYCHU.

5. YpaBHEHHE KacaTeIbHOM IUIOCKOCTH U HOPMAJIM K MOBEPXHOCTU. MeTo 1 HauMEHbIINX
KBaJ[paTOB 00pabOTKHU SKCIIEPUMEHTAIBHBIX JaHHBIX.

6. [TpubnmkEHHOE BRIYUCIICHHE ONPENEIEHHBIX HHTETPaoB. HecoOCTBEHHBIE HHTETPAIBL.
[Ipu3Haku cX0qUMOCTH HECOOCTBEHHBIX MHTEIPAJIOB.

7. Meton Jlarpanxa pemieHus TMHEHHOro HEOTHOPOIHOTO YPAaBHEHHUSL.

8. Cucremsl muddepeHraTBbHBIX ypaBHeHUH. HopMansHas cucrema. MeTo ] HCKITFOUSHUS
pelieHus cucteMsl JuddepeHnaIbHbIX YpaBHEHUH.

9. luddepennmpoBanne 1 UHTETPUPOBAHUE PSIOB.

10. [TpunokeHus: KPaTHBIX HHTETPAJIOB: BRIYUCICHUE TUIOMIAJIEH MIIOCKUX QUTYD;
BbIYMCIIEHHE 00beMOB Tel. KpuBoIMHETHbIE HHTErpaJibl IEPBOTO U BTOpOro poja. [Ipunoxenus
KPUBOJIMHEWHBIX HHTETpasioB. [l0BepXHOCTHBIE MHTETPAJIBI IEPBOTO U BTOPOTO POAA.

11. HopmupoBanHas ciaydaiiHasi BennyrHa 3akoH Oousbliux yrcen. HepaBeHcTBo
UYeonimesa. Teopema Yeorimera. Teopema bepuynnu. Teopema Mapkosa. Teopema Ilyaccona.
NHurerpanbnas Teopema Myaspa — Jlatutaca. OCHOBBI CTaTUCTUYECKOTO ONMCaHus. [ 'mcrorpaMma u
MOJIUTOH YacTOT. DMIUPUYECKOE paclpeiefieHue U ero  cBoiicTBa. BriOOpoUHbIe XapaKTEPUCTUKH U
ux pacnpezeneHus. ToyeuHble OLEHKN.

Oopa3en 3a1aHuii 1J51 CAMOCTOATEILHON padoThI cTyJdeHTa Ha 1 cemecTp
Pa3znen «JjieMeHTHI JIMHEHHOH M BEKTOPHOI ajire0pbl, aHATUTHYECKASI T€OMeTPHI».

1. Haiitu npoussesenne 4-B uB-A marpun Az(g _11) B =(_é _i _g)

2X1 + X2 +3X3 =4,
2. Pemmnth cuctemy ypaBHEHHH ¢ X +2X, + X3 =4,  a) metogom Kpamepa, 6) metomom ["aycca.
3X1+4X2 +X3 =O

3. Hanbl uetbipe Touku: A(3;21), B(2;,—10), C(4;0;,-5), D(-12;3). HaiiTu, npuMeHss BEKTOPHYIO
anredpy:
a) yrox ABC,
0) iomane Tpeyronbauka ABC;,
B) 00B6EM nupamuasl ABCD.
4. Tlpusectu obiiee ypaBHeHHE NpsiMOit 3X—4Yy +1=0 Kk BHIY B «OTpe3Kax» U MOCTPOUTH €.

5. IlpuBecTu obuiee ypaBHEHHE KPUBOIM BTOPOTO MOPsIKa 3x% +2y2 +6x+4y-1=0 K
KaHOHUYECKOMY BUJY U IIOCTPOUTH €€.
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O0pasen 3agaHus 1J151 CAMOCTOSITEIbHOM pa0oThI CTy/IeHTA HA 2 ceMecTp

Pasznes «MHTErpasibHOE HCUHCICHUE»

HeonpenesieHHbIi OnpenesieHHbII HecoOcTBeHHBIN
HHTErpaJj HHTErpaJ HHTErpaJ
WNurterpupoBanue noaseacHueM Henocpencreennoe npumenenne | MHTErpansl ¢ 06CKOHEYHBIMU
O] 3HAK zm(b(bepeHuI/Iana‘ dopmyiel Hertotona — JletiOauma: 1) 2 w2dx
2x% +9 cos? x A NG 1

HHTerpupoBanue 1o 4acTsm:

3) [(4-3x)e ¥ dx

3aMeHa NepeMeHHOM: 2)

WHuTerpaisl ¢
HEOTPaHUYEHHBIMU
MOJBIHTET PAIIbHBIMH

) 1) [
YHKIUAMHA ! M

WnTerpupoBanue GyHKINU BUA

Ax+B y Ax+B
Jax? tbx+c  ax’ +bxc

4) J' xdx
Va+6x—x2

[Tmomanp mmockoit GUrypsI.
Brraucnauts momanas GUrypsi,
OTPAHUYEHHOMN JTUHUAMU:

3) y=(x-2)% y=4x-8

NHTerpupoBanne panmoHalIbHBIX

Q)yHKHI/IIZ'
5) x +4x +4x+2dx
x+1 x +x+l)

HNuterpupoBanue
UppalMOHAIBHBIX (PYHKIIMIA:

6) I dx
V1-2x —%1-2x

Oopa3en 3a1aHus 1JIsl CAMOCTOAITEIbHOM PadOThI CTYIeHTA Ha 3 cemecTp

Pa3nen «KpaTtHble, KpMBOJIMHEHHbIE M TOBEPXHOCTHbIE HHTEIPAJIbI.
OcCHOBBI TEOPHH BEPOSITHOCTEN U MATEMATHYECKON CTATHCTUKI»

1

Jy

1. I3MeHUTh NOPSAIOK UHTETPUPOBAHUS B IOBTOPHOM UHTETpaie Idy j f(x, y)dx.

0

y

2. IlpeacraBuTh ABOMHOM MHTErpal J.J‘ f(x, y)dxdy B Bume moBTOpHOTO, €ciu 06acth D 3amana

D

JIMHUSIMU. D:x2=2—y; X+y=0.

3. BBIUUCIHUTH TPOMHOM MHTErpAIT: Iﬁ (X2 +y%+ Zz}iXdde V:0<x<3
v

-1<z<1.

-1<y<2,

4. BeIunCIINTh KPUBOJMHENHBIN UHTETpall J.(X + y)dxdy, , Tae AB — O0Tpe30K IpsAMOi,

AB

coenunstomei Touku (0; 0) m (4; 2).5.
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5. BBIUMCIIUTB ¢ TOMOIIBIO ABOMHOTO HHTErpasia 00bEM Tela, OrPaHUYCHHOTO KOOPAMHATHBIMHU

mwrockocTsaMu X =0, y=0, z=0 u mockocTeio X+Yy+2—-1=0.

4. BblUMCIUTH KPUBOJIMHEHHBIM  HMHTErpaj ,[(X+ y)dxdy,, Tae AB-—O0Tpe3oK MpsAMOii,
AB
coemunstonedt Touku (0; 0) u (4; 2).

5. B xopo0e 6 kpacHbIX 1 4 cuHuX Kapanjama. Haynauy usBnekator Tpu kapangama. Haiitu
BEPOSATHOCTH TOTO, YTO JIBA MX HHUX - KPACHEIE.

Y4edHOo-MeTOIHYECKOe 00ecTiedeHHe CAMOCTOSITeILHOI PadoThI CTY/IEHTOB:

1. AoaynxamumoB C.-M. C. Coopuuk 3amanuii UTP mno mucriumummbe «Teopusi BeposSTHOCTEH U
MaTeMaTH4yecKas CTaTUCTHKa» (Ui CTYIIEHTOB BCEX CHelualbHOCTeW o4HOM (hopmbl oOyueHus) — [po3HbIid
UIIL[ TTHTY, 2011.

2. Hamaesa JI. 11I., MatameBa X. I1. Jluneiinas anreOpa. YueOHOE OcOOME IO U3YUCHHUIO pasjieia -
I'poznwrii, UITL TTHTY, 2013.

3. Maramesa X. I1. Jluckpernas matematuka. YueOHoe mocooue - I'posubiii, UIII ITHTY, 2014.

4. Caunos B. A. KpaTHble, KpUBOTUHEWHbBIE U TIOBEPXHOCTHBIE HHTErpansl. — ['posnbrii, UIIL I'THU,
2010.

5. Caryesa II. O3. KommuiekcHbie uncia. Y4eOHO-METOAMUECKOE MOCOOHe M0 M3YyUEHUIO pasjena. —
I'poznwrii, UTIL[ TTHTY, 2016.

6. Ymapxamxues C. M., Ymapxamkuepa JI. K. [Ipaktukym mo teopun nons. — ['posusrid, 2009.

7. TauaeB A.M. JuddepenimanpHoe ncurciaeHre GyHKIUA ool nepeMerHor. COOpPHHK 3aJaHMMA. —
I'posnsrit, UIIL I'THU, 2010.

8. T'auaep A.M. HHTerpanbHoe ncunciacHre QYyHKIIMU OAHOM nmepeMenHoi. COOpHUK 3aaHui. —

I'posnsiii, UIIL I'THH, 2010.

7. OueHOYHbIE CpecTBa
7.1. Bonpocsl Kk 3k3aMeHYy (IepBblii cemecTp)

JluHeiiHas anredpa, 3JieMeHTbl BEKTOPHOI'0 AHAJIN3a, AHAJTUTHYECKAsI TeOMeTpus
Onpenenurenu 2-ro v 3-ro NOPSIAKOB, MX OCHOBHBIE CBOMCTBA OINpEAEIIUTENEH
®opmynbl Kpamepa ajist peiieHus: CUCTEM JTMHEUHBIX YpaBHEHUM
Meron INaycca penieHus cUcTeM JJMHEUHBIX YpaBHEHUH
Matpu4HbIi croco0 perieHus: CUCTEM JIMHEHHBIX YPaBHEHUM
CkansipHO€ MPOU3BEICHUE BEKTOPOB
VYcnoBus napajieIbHOCTH U YCIIOBUS IEPIICHAUKYJIIPHOCTH JIByX BEKTOPOB
BekTopHoe npousBeieHre BEKTOPOB
CMeIIaHHOTO MPOU3BEICHUE BEKTOPOB
. JlnuHa BekTopa
10. VYpaBHeHue mpsAMOH, MNOpPOXOIAlIEHd dYepe3 3aJaHHYH TOUYKY MHEepPHEHIUKYISIPHO
HOPMaJIbHOMY BEKTOPY MPSMOM
11. OOGmiee ypaBHEHHE MPSIMON HA TUIOCKOCTH
12. VYpaBHeHHE NPsAMOI, MPOXOIAIIEH Yepe3 3aJaHHYI0 TOUKY MMapajuIeIbHO HAMPABISIOIIEMY
BEKTOPY MPSIMOM
13. VYpaBHeHus MpsAMOi, MPOXOasAIeH Yepe3 IBe 3aJaHHbIe TOUKU
14. Tlepexon oT 0/1HOM (hOpMBI ypaBHEHUS NPSAMOM K Apyroi opme
15. KaHoHHYECKO€ ypaBHEHHE OKPYKHOCTH
16. KaHoHMueckoe ypaBHEHHE 3IUIUIICA
17. KanoHuyeckoe ypaBHEHUE THIIEPOOIIBI
18. KanoHuyeckoe ypaBHEHHUE apadOIIbI

©CooNoa~wdDE
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19.

VYpaBHEHHE IUIOCKOCTH, NPOXOJSIIEN uepe3 3aJaHHyl0 TOUYKY MEpPIEHAUKYISIPHO

HOPMaJIbHOMY BEKTOPY (BBIBOJ).

20.
21.
22.
23.
24,
25.
26.
27.
28.

29.
30.
31.
32.

OO11ee ypaBHEHHE TUIOCKOCTH, YPaBHEHHE TUIOCKOCTH B OTPE3Kax; MOCTPOCHHUE MIIOCKOCTH
Yros Mex Iy AByMS IJIOCKOCTSMU

VYcnoBus napajuieIbHOCTH U YCIIOBUE IIEPIEHIUKYIIAPHOCTH JIBYX INIOCKOCTEH
VYcnoBue nepeceyeHus Tpex MIOCKOCTEN B OJHOM TOUKE.

VYpaBHEHME MJIOCKOCTH, IPOXOASILEN Yepe3 TPU 3aJaHHbIE TOUKU

Kanonunueckue ypaBHEeHHs IPSIMOU B IPOCTPAHCTBE

[TapameTpuueckue ypaBHEHUS MPSIMOM

VYcnoBust napajiieIbHOCTH U YCIOBHE NMEPHEHIUKYISIPHOCTH MPSAMBIX B IPOCTPAHCTBE
YroJs MexX Iy IPsAMOM U IUIOCKOCTBIO. Y CIIOBHE ITAPAJUIEIBHOCTH U YCIIOBUS
MEPIEeHIUKYJIIPHOCTH NPSIMON U IJIOCKOCTU

Touka nepeceueHus NpsIMON U TUNIOCKOCTU

Ob1ee ypaBHEHHE MOBEPXHOCTH. BbIBO/ ypaBHEHUs chepbl

HunuHapuyeckue MoBEPXHOCTU: ONPEENIEHUE, IUTUIITUIECKUHN [IMITUHAD
OAHOMOJIOCTHBIN U IBYNIOJIOCTHBIN runepOosionapl. MIX ypaBHEHUs U aHAIH3.

IIpenes n HenpepbIBHOCTH QYHKIIUH

33.
34.

[Ipenen GyHKIMU MPH X —> +00, X —> —00, X —> X,
beckoneuno maneie ¢pyHnkuunu. OrpanndeHHble GyHKIMH. beckoHeuHo Oombiine GyHKINUN

U UX CBSI3b C OECKOHEYHO MaJIbIMU (PYHKIUSMU

.. . 0 o
35. OcHOBHBIE TEOPEMHI O TIpefieniax. PackpriTre HeonpeaenéHHOCTeH BHUIa '
o0
. N sin x
36. Ilepssrit 3aMeuaTeNbHBIN peaen GyHKIUN Y =—— mpu x —> 0
X
37. Ilpenen mocnemoBatenbHOCTH. BTopoil 3amedatenbHbld  npenen. HarypanbHbie
Jorapu(mel.
38. CpaBHeHHEe O€CKOHEYHO MaibiX (DyHKIMHA, DKBUBaJeHTHbIE (yHKIMH HempepbsBHOCTH

¢dbyaknuu. Touyku pa3peiBa 1 uX kiaccudukaiys. CBONCTBA HEMTPEPBIBHBIX (PYHKITHI
Anddepennuanbuoe ucunciaenne QyHKIUA OTHON MepeMeHHOM

39.
40.
41.
42.
43.
44,
45.
46.
47.
48.

[TonsaTre mpou3BOHON PYHKINH, €€ MEXaHHYECKHI U TEOMETPUIECKUN CMBICIT.
Judbdepennman GyHKIUHA U €70 TEOMETPUIESCKUN CMBICIT

[Ipou3Bo/iHbIE OCHOBHBIX 3JI€MEHTAPHBIX (PYHKIIUM.

[IpaBuna quddepeHnupoBaHus.

[TpousBoHas CI0KHON (HYHKITUN

JuddepeHurpoBaHue 3a1laHHbIX B TapaMeTPUUECKON 1 HESIBHOU dopme

Teopembr @epma, Pons, Jlarpanxka, Koy, Jlonurans

Heob6xonumble u jocTaTouHble YCIOBHS Bo3pacTaHus (yObIBaHUs) QYHKIIHH.
MakcuMyMbl U MUHUMYMBI (YHKIIUN

[Topsinok uccnenoBanus PyHKIUU C TIOMOIIBIO MPOU3BOIHOM U MOCTpoeHus e€ rpaduka

O0pasen Ousera K 3K3aMeHy

1.Yron Mexay IByMsl BEKTOpaMH, YCIOBUS UX MEPICHIUKYISIPHOCTH U TapaieIbHOCTH
(TeopeTuyecKuii BOMpOC).

X, + 2X, +3X;3 =5,

2.Pemuth cucteMy JTHMHEHHBIX ypaBHeHU MeTosiloM Kpamepa 2X, — Xy — X3 =1,

X, +3X, +4X; =6.

3.Haiitu yrimoBoit koadduipeHT npsiMoid, mpoxo et yepe3 Touky 4 (-2;5), B (-3;4).

sin Z 2 _3x 4x
4 Haiitu cnenyrouue npeenst: 1) IimoT ; 2) Iim( j ; 3) lim

VI9+Xx-3

5-3x x>0 x% 4 X

—>0
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A

. . 5 X X
H 1) y=6x——+3%x, 2)y=—>=_,3) y=(tgx)”,
aliTi pou3BoAHbIE QyHKIMIA: 1) Y v )Y X+3 ) Y =(tgx)

4) X*+y? =sin(xy).

7.2. Boripocsl k 3a4eTy (BTOpOIi cemecTp)

DOYHKIHMHU HECKOJbKHUX IepeMeHHbIX
1. OGmacTp onpeneneHus, TMHUU YPOBHS (PYHKIIMH JBYX ITEPEMEHHBIX.
2. [Ipenen u HENMPEPHIBHOCTH (PYHKIIMH JBYX ITEPEMEHHBIX.
1. Yacrusie npousBoanbie. [lomubiii quddepenimar.
2. DkcrpeMyM (pyHKIMM OBYX MepeMeHHBIX. Hanbobiliee 1 HauMeHbIee 3HaYCHUS (PYHKITUN
JBYX TIEPEMEHHBIX B 3aMKHYTOM 00s1acTH.
3. IlpousBoHas 10 HANPaBICHUIO. | palieHT CKAIPHOTO TOIst. MeTo1 HanMEHBIITHX
KBaJpaToB JIJIs 00paOOTKH IKCIIEPUMEHTATBHBIX JaHHBIX.
HNHTerpanbHoe ucuncjaeHue GyHKIUA 0HON NepeMeHHOoM
4. IlonsTne nepBooOpasHoil. Heonpenen€uuslit MHTErpasi u ero ceoicTa. Tabnuia
HeomnpeAeNEHHBIX HHTETPAJIOB.
5. OcHOBHBIE METO/IbI HHTETPUPOBAHUS: HEMIOCPEACTBEHHOE UHTETPUPOBAHHE.
6. Meron WHTErpHpPOBAaHUS TOJBEAECHHEM T1OJA 3HAaK auddepeHnnana, MeETOJ 3aMEHbI
nepeMeHHol. VIHTerpupoBaHue 1o 4acTsM B HEOIPEIeIEHHOM UHTerpajie
7. KommekcHble umcna. AnrebOpanueckas ¢opma 3allicH KOMIUIEKCHOTO 4Yuciia. Moaynb u
aprymeHt. JleficTBUS HajJ KOMIUIEKCHBIMHM 4YuciaMmu. TpuroHoMmerpuueckas ¢opma 3amnucu
KOMIUIEKCHOTO YHCIA.
8. PaznokeHne MHOrousjeHa Ha JIMHEHWHBIE W KBaJpaTHble MHOXHUTeNU. MHTerpupoBaHue
panroHaNBHBIX ApoOeit. Tumsl mpocTermux ApoOei U UX HHTETPUPOBAHNE.
9. UHTEerpupoBaHUe paIMOHAIBHBIX ApOOEH METOJOM pa3joKEeHHs Ha MPOCTeHImne ApoOH.
HNHTerpupoBanue MpoCTEHIINX UPPAMOHAIBHBIX ()YHKITHIA.
10. MurerpupoBaHue TPUTOHOMETpPUYECKUX (GYHKIUI, YHUBEpcajabHas TPUTOHOMETpHUYECKas
MIOJCTAaHOBKA.
11. 3apaum, npuUBOJAIIKME K MOHATHUIO onpeaenéHHoro uurerpaina. OnpeaenéHHbld HHTErpal U
€ro CBOMCTBA.
12. ®opmyna Herotona-JIeiOHuia. 3ameHa nepeMeHHOM B ONpeAeIEHHOM HHTErpalie.
13. ®opmyna UHTETPUPOBAHUS IO YACTSIM JJIS ONPEAEIEHHO UHTETpaa.
14. TlpunoxeHuss OMNpPENENEHHOTO WHTErpaja: BBIUMCICHHE IUIOMIAJIed IUIOCKUX (Uryp,
BBIYHCIICHUE JJIMHBI AYTU KPUBOH, 0OHEMOB Tell.
15. HecoOGctBennbie nHTErpasibl. IHTErpaisl ¢ 0ECKOHEYHBIMU MPEIeIaMU UHTETPUPOBAHUSL.
16. Murerpanbl OT HEOTpaHUUYEHHBIX QYHKIIUHA.
JAuddepennuanbubie ypaBHeHUS
17. Jduddepenunansupie ypaBHeHUS: ornipeaeienue, nopsaaok Y, pemenne Y.
18. uddepenunansHoe ypaBHeHHE 1-ro nopsaka: onpeieneHue; oolee 1 4acTHOE PeLIeHuUs.
19. Teopema cyliecTBOBaHMS U €IUHCTBEHHOCTH pemeHus it /1Y 1-ro nopsaka.
Y ¢ pa3aensomuMucs IEPEMEHHBIMU: OTIPEACIEHUE U TTOPSIIOK PELLIECHUS.
20. Ognopoansie /1Y 1-ro nopsjaka: onpeaeneHne 1 NopsAaoK pelieHus.
21. Jluneiinsie 1Y 1-ro mopsizika: onpeesieHue U NOPsIOK perIeHusl.
22. JluddepenunanbHble ypaBHEHUS 2-T0 MOpsAKA: ONpeeeHne, BU O0IEro pereHus;
TEOpeMa CyIIECTBOBAHUS U €AMHCTBEHHOCTH PELLIEHUS.
23.Ipocreiimme ypaBHEHUS, JONYCKAONINE TOHWKEHUE TOPsSAKa:
y'=f100, ¥y =1y, y' =1y, y)
24. JIunetinbie 1Y 2-ro nopsiika: HEOJHOPOIHBIE U OJHOPOAHBIE ypaBHEHUs. Teopema
CYLIECTBOBAHMSI U €JUHCTBEHHOCTH PELICHHUS
25. Jlunelinsle ogqHopoaHble /1Y 2-ro mopsaka: TeopemMa o CTPYKTYpe €ro peleHus
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26. Heonnoposauslie nuHeiHble 1Y 2-ro mopsijaka: TeopeMa o CTPyKType OOIIero peineHnn

27. Jluneiinsie ogqHopoauble /1Y 2-ro mopsiaka ¢ TOCTOSHHBIMU KOS PHUIIMEHTaAMH.
XapakTepUCTHUECKOE YPaBHEHHE U CTPYKTYypa OOIIEro pereHus

28. Jluneiinbie HeomHOpPOAHBIE JIY 2-T0O OpsaKa C TOCTOSIHHBIMU KO3 puimenTaMmu co
CIIELMAJIbHOM IIPABOU YaCThIO

29. Cucremsl quddepeHnnanbHbIX ypaBHEHUI.

Oo0pazen Oustera K 3a4eTy

1. Haiitu uHTETpaIBI: l)j(x ——+\/_jdx Z)IxCOSxdx 3)-[

4)jdx, 5)j f =

5x2 +16

b|

+00
2. BeraucinTh HeCOOCTBEHHBI MHTETPAJ WIH YCTAHOBUTH €T0 PACXOAUMOCTH! I
1

3. Pemuth puddepennmanbabie ypaBHeHus: 1) (1+ e* )yy’ =e*, y(0)=1 2) y - % =

> |<

3y +x’y=x% 4)y"+2y' =x?+2.

7.3. Bopocsl k 3k3ameny (3 cemecTp)

KpaTtHble, KpUBOJIMHEHbIE M TOBEPXHOCTHbIE HHTEIPAJIbI

1. 3amauu, mpuBOASAIINE K JBOMHOMY HHTETPATY

2. Beruncnenue ABOMHOTO MHTETpaa B ICKApPTOBBIX KOOPAMHATAX.

3. Brruncnenue qBOTHOTO MHTETpaIa B MOJSAPHBIX KOOPAUHATAX.

4. Tlpuno>keHUs: JTBOWHOTO MHTETpaja: BBIYUCICHHE OO0BEMA IWIMHAPUYECKOTO Tela,

IUIOLIAN TIOCKOW (PUTyphl, MAacChl TUIOCKOM IMJIACTUHKHU C TIEPEMEHHON MIIOTHOCTHIO, CTATHYECKOTO
MOMEHTa OJIHOPOJHOM TIOCKON (PUTYpBhI, KOOPAMHAT LEHTPA TSHKECTH IMIIOCKON (QUrypbl, MOMEHTOB
MHEPLHMH MaTePUATLHOM TOUKH, U TUIOCKOHM (QUTypHI.

psm.

5. TpoitHOM MHTErpall U €ro BHIYUCIICHUE B JICKAPTOBBIX KOOPIUHATAX.

6. Berunciaenue TpOMHOTO MHTETpasia B MUJIMHIPUYECKUX U C(HEPUICCKUX KOOPAUHATAX.

7. TlpunoxeHus TPOMHOTO MHTETpaja: BEIYKCICHUE 00bEMa Tejla, MacChl Tea.

8. Brruncnenne KpUBOJWHEHHOTO MHTETPpajIa 10 KOOPAMHATAM

9. BrruncneHnue KpUBOJIWHEHHOTO UHTETPpaJIa 0 JUTMHE JTYTH.

10. BerumcneHnue nmoBepXHOCTHOT'O HHTErpaia 1-ro posa.

11. TlpunokeHue NOBEPXHOCTHOTO MHTETpajia 1-ro poja: BEIYUCICHUE MAacChl,
CTaTUYECKUX MOMEHTOB, MOMEHTOB MHEPIIMH, TUIOIAIA ITOBEPXHOCTH

12. BeruucieHue MoBepXHOCTHOTO HHTErpajia 2-ro pojaa

Yucaosblie 1 QYHKIHOHAJIbHbIE PAIbI

13. HeoOxoauMmplii MPU3HAK CXOTUMOCTH YHCIIOBOTO Psijia

14. DranoHHble PABL: PAJ TEOMETPUYECKONW MPOrPecCUd M OOOOIIEHHBIM TapMOHUYECKHI

15. [Ipuznaku cpaBHeHUS 171 uccneaoBanus YP Ha cxoauMocTh
16. UccnemoBanue cxomumoctu YP ¢ momompio 1-ro u 2-ro MpU3HAKOB CpaBHEHUS,

NpeNeNbHOr0 TpU3HAaKa CcpaBHEHMs, Mnpu3Haka J[lamamOepa, paaMKaabHOIO M HHTErPaIbHOTO
npu3HakoB Komm.

17. 3nakonepemennsie psibl. [Ipusnak JleitOHMIa 17151 3HAKOYEPETYIOLIETOCs pAfa.
18. JlocTaTouHblif MPU3HAK CXOJAMMOCTH 3HaKOIIEpeMEHHOro psifa. Teopema Pumana.
19. ®OyHKIMOHANBHBIE PSIBI
20. Crenennsle psaabl. HaxoxxaeHne uHTepBaia U paguyca U CXOIUMOCTH.
21. Psans Teiinopa u Maknopena. Pa3noxxenue anemenTapHbIx GpyHkimii B psia Teinopa.
OCHOBBI TCOPHH BEPOSITHOCTEH H MATEMATHYECKON CTATHCTHKH
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22. OOume mpaBwia KOMOMHATOPUKHU: MPABUIIO CYMMBI, NPABHJIO MpOu3BeAcHUs. Bpibopku
arIeMeHTOB. Pa3Merenusi, nepectaHoBKU, coueTanus. CrydaiiHble COOBITHS W OTEpaluy HaJl HUMH.
HecoBmectHpie coObiTus. [lonHas rpynma momapHO HECOBMECTHBIX coObiTuii. Kimaccuueckoe
OIIPENIETICHUE BEPOSTHOCTH.

23. ®opmyna monHoil  BepositHocTH. Dopwmyna  baiieca. IloBTOpHBIE — HCIHBITAHUS.
bunomuansHoe pacnpenenenue. opmyna bepuynnu. HauseposdrHeiee 3HaYeHUE YKCIIa TOSBICHUS
coOwrtusi. JlokanmeHass Teopema MyaBpa - Jlarutaca. Pacnpenenenue Ilyaccona. IlonmmHOMUaNbHOE
pacnpenenenue. CinydaiiHas BenuuuHa. OyHKLNS paclpeesieHus U ee CBOMCTBA.

24. JluckpeTHble W HENpephIBHBIC CiTydaiiHble BeMWYMHBI. [IIOTHOCTH pacmpexneneHus, e€
cBoiictBa. HopmanbHbiil 3akoH pacnpenenieHus. HeszaBucumbie ciaydaliHbIe BEJIWYHUHBL. YHCIOBBIE
XApaKTEPUCTUKHU CIy4alHbIX BeINYUH. MaTeMaTH4ecKoe OKHIaHue, €€ CBOUCTBA.

25. OCHOBHBIE TIOHSATHA MAaTEMaTHYECKOW CTATUCTUKU: BBIOOPOYHAST COBOKYITHOCTD,
reHepaibHasi COBOKYHNHOCTb, IIOBTOpHas BbIOOpKa, OecrOBTOpHAas BBIOOPKA, OTHOCHUTEIbHBIN
nokasaresib BbIOOpKU. Ommolka penpe3eHTaTUBHOCTH. ['eHepanbHas cpefHsisi, BBIOOpOYHAs CpeTHSs.
JloBepuTeNnbHbIE UHTEPBAJIBI ISl OLIEHKH MAaTEMaTUYECKOTO 0KHMJIaHUSI HOPMaJIbHOTO paclpe/IeeHuUs.
OreHka BeposSITHOCTH (OMHOMHAIIBHOTO pacipeiesIeHus1) 10 OTHOCUTEIHHOM YacTOTe.

O0pazen 0us1eTa K 3K3aMeHy

n

0 | o0 _
1. UccnenoBaTh Ha CXOAUMOCTh YUCIIOBBIE PSJIBL: 1) Z%, 2) Z( )

n=1 n=0 ‘/ﬁ
® n_n
o X
2. HaiiTu 061TacTh CXO/IMMOCTH CTETICHHOTO psifia: Y | “—
n=1

3. IIpencraBuUTh TBOWHOM MHTETpAT H f(x,y)dxdy B Buae moBTOpHOTO, eciu 0baacTs D 3amana
D

muHAsMA. D x? =2-y;, X+y=0.

4. BpMUCITUTHL KPUBOJWHEHHBIN HHTETpaI J.(X +y)dxdy,, rae AB-—o0Tpe3ok mpsaMoi,

AB

coemunsromei Touku (0; 0) u (4; 2).

5. B xopoOke 6 kpacHbIX U 4 cMHUX KapaHnama. Haynady u3BiekaroT Tpu Kapanaama. Haitu
BEPOSITHOCTh TOTO, UTO JIBA UX HUX - KpPaCHBIE.

6. B nepBoii kop3uHe 5 6enbIx 1 3 YEPHBIX 11apa, BO BTOPOU Kop3uHe 2 OeIbIX U 4 4EPHBIX
mapa. M3 nepBoii KOp3uHBI BO BTOPYIO KOP3UHY HE TIIsIs NepekiaapiBaoT 2 mapa. [lapsl Bo BTOpoit

KOP3WHE TIIATEIBHO TepeMEIIMBaiOT 1 O0epyT oTTyAa 1 map. KakoBa BeposATHOCTH TOrO, YTO 3TOT IIap
OebIin?

7.4. Tekymmii KOHTPOJIb

3aaHus 1151 TEKylero KOHTPoJisi (mepBblii cemecTp)

1. Haiitn npoussenenue matpui] A - B, ecnu:

e

2. PemuTh cucteMy JTUHEWHBIX ypaBHeHUI MeTtoiamu Kpamepa u ["aycca

3X, +5X%, + X5 =1,

X, —3X, —9%; =8,

2% + 2%, —3X%; =1.
3. Jlansl BeKTOpHI d = {2; 4; 1},5 ={3;5;2},¢ ={1;5;6}.
Haiitu: a) ckanspHO€e MpousBeIeHue d - b; 0) BEKTOPHOE MPOU3BEIEHHUE d * C; B) CMELIAHHOE

npoussenenue d - b - .
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4. Nanwl Touku A, B u C. Haiitu: a) obuiee ypaBHeHUE MPSIMOH AB; 0) ypaBHEHHUE MIPSIMOH,

npoxosiieit uepe3 Touky C napamienabHO npsiMon AB.
A(-1;3), B(2; 5), C(5; 1).

5. CocTaBUTh YpaBHEHME IIJIOCKOCTH, IPOXOASILEH Yepe3 TpU 3aJaHHbIE TOUKU
M, (-2;0; -1), M, (L, —-2; 3), M,(4;,-1, 2;).

6. BBIYHUCIUTH MPEIeTIhI:

2 2 . ta5x ] —8\"
olim X =268 ¢ i 4 +5x-3 i 95X (X_Sj o

x4 X2—16 x>0 3x°+9x—-12"° X —
_ Ax—-1-1
lim———.
X—2 X_2

7. HaiftTi mpon3BOIHBIEC CAEAYIOMMX (HYHKIIHIA:

a) y=A4JX -3 +5Inx; 6) y=(x+3)1gX ¢) y=—3NX_: ) y—arctgx?
X® +2X

9) 2xy* —cosy =0, y, —?
3aganusi 1Jis TEKyero KOHTposi (BTopoii cemectp)

1. Haiiti yactHoe 3HaueHue GpyHkiuu z = 2y — x¥ + y* B rouxke M (4; 2).

2. Haiity yacTHBIE IPOU3BOIHBIE EPBOTO W BTOPOTO Mopsijaka: z = x> + 3e*siny — y2,
sin(xy)

3. Beumcnuts npefiensl: a) limx3y; 6) lim
X—=—2 x-0  4x

y—4 y-0
4. Jlana dpynakuus z = x3 + y3 — 3xy. Haiitu grad z B Touke A (1; -5)

. 2 _3%43 15 %\,
5. BBIYMCIUTE HEONpeIeIeHHbIE HHTErpanbl: a) [ (6x 3Vx3 + 2 1= dx;

5
6) f(Zex+4cosx— -

sin? x
.[’ 5x + 2 g
A | et 13

)dx; B) fe”sx-sinx-dx; r) f(3x+ 2) Inx dx;

1

3 s
6. BblumciuTe onpejieNeHHbIe HHTETPAIIBI: ) fl (3x% + 4x + 5)dx; 6) fzz cos xdx;

3

9 Vx d 2
B) [, = dx ) [[ 5 ) [} xedx.

7. Peminth muddepeHraabHble ypaBHEHUS:
2
a) xdy — y*dx =0; 6) y’+§y:6x3; 8))' =y—2+l+4; ny"+(y') +1=0.
X X
8. Haiitu pemenue 3anaun Komm:  y”" = xe*, y(0) =1, y'(0) = 2.
9. Peuth nuddepenimansHoe ypapHenune: )" —3y' +2y=2x—3.

3anaHus 1015 TeKyIIero KOHTPOJis (TpeTuii cemecTp)

="
3n+2 "’

3Mn!

1
1. Hccnenosarh CX0MMOCTb PAIOB: a) Z;’f:l?; 0) 25111;; B) Ype1
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xn
o [0 0]
2. HaiiTi 06acth CXOQMMOCTH psijia Zn=1 —.
n

3.Bbrancnute 1BoitHOM nHTErpan no obaactu D:

”6x2ydxdy, D:0<y<2, —1<x<0.
D
1. Boruncnuth TpoitHON MHTErpai no odiaactu V:

[[J(2x* +3y +z)dxdydz, V :2<x<3, -1<y<2,0<z<4.
\

2. BrrunciauTe KpUBOJIMHENHHBIN HHTETPAT:

IXdI ,tie L — orpesox npamoii ot Touku O(0; 0) mo Touku A(1; 2).
L

2 Jx
4. Bbl4nuCIUTh TOBTOPHBII HHTETpall IdX I (X2 +2y)dy.
0 0

5. B xop3une 8 Genbix u 6 4€pHbix mapos. Haynauy 6epyt 3 mapa. Haiiti BeposiTHOCTB TOTO,
yTo 2 mapa 6enplie U 1 map 4€pHBIiL.

6. Tpoe CTpeKOB CTPEIISFOT IO MHIIIEHU ¢ BeposTHOCTsAMU nonafganus 0,3; 0,7 u 0,9. Halitu
BEPOSITHOCTh TOTO, YTO MONAAYT POBHO JIBOE U3 HUX.

7. B nepBoii kop3uHe 5 6enbiX U 2 4YEPHBIX 11apa, BO BTOPoil Kop3uHe 4 GenbIX U 3 4€pHBIX
mapa. M3 nepBoi KOp3UHBI BO BTOPYIO NEPEKIIAIBIBAIOT 2 1Iapa, 3aTEM IIapbl BO BTOPOU
KOp3WHE TIIATeIbHO NepeMenBatoT 1 0epyT oTTyaa 1 map. KakoBa BeposTHOCTH TOTO, YTO
ATOT mIap OenbIii?

8. Jlana muckpetHas ciaydaitHas BenmnuuHa X. HallTu: @) MaremaTrdeckoe OXUIaHKE;
X|-5|-1|3]5 |6
plo3lo2]o01][02]02

0) TUCTIEPCHIO; 8) CPEIHEKBAIPATHUECKOE OTKIIOHEHHE.

7.5. Onucanue noka3areJieil 1 KpuTepHeB OLIEHNBAHUSI KOMIIETEHIMIi HA Pa3JIMYHBIX ITANAaX UX
(opMupoBaHus, ONUCAHHENIKAIbI OLIEHUBAHUSA

Tadaunua 7
IInanupyemMble pe3yabTaThl Kputepuu oueHHBaHUs Pe3yJabTATOB 00y4eHHs] HaumeHoBanue
0CBOCHHSIKOMIIETEHIUH Menee 41 6as11a (1e 3a4TeHO) Bouee 41 6a10B OLICHOYHOI 0
(324TEHO) cpencTBa
OIIK-4 CnocoGeH npuMeHSITh METOTUKH OTNpPe/ieJIeHUsI TEXHUYECKUX MapPaMeTPOB NMPOEKTHPYEMBbIX 00bEKTOB

3HATh: dparmeHTapHbIC 3HAHUS CopMHpOBaHHbIE Yemmuwuil onpoc, 3a0anus
OCHOBHBIE MTOHSITHS AIreOphl U P —— o5 mexyujezo
TEOMETPHH, MATEMATHIECKOro. - KOHMPOIA, MeMbL
aHan3a, TEOPUU BEPOSITHOCTEN

1 MaTEMaTHYECKON CTaTHCTHKH, Camocmosmensiiozo
a TaK)Ke€ UX MpocTeuine usydenui
MIPUJIOKECHUS B

podeCCHOHATBHBIX

JMUCHHILUIMHAX,

METO/IbI PEIICHUS

MaTEeMaTHYECKUX 3aad 10

YKCIIOBOTO WU JIPYTrOro

TpebyeMoro pe3yabpTaTa

(rpaduxa, GopMyIbI U T.11.)

yMeThb: YacTudHbIC YMEHHS CdhopmupoBaHHbie

HCIIONIb30BaTh B

po(hecCHOHANTBHOM YMCHHA

JIeSITEIbHOCTH 0a30BbIe 3HAHUS
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MaTeMaTUKU;
CTaBUTH IEIH U (OPMYIHPOBATH
MAaTeMaTU4ECKYIO TOCTAHOBKY
3a/1a4, CBSI3aHHBIX C
peanuzanueit
poQeCCHOHATHHBIX (HYHKITUH;
MIPOTHO3UPOBATH BO3MOXKHBII
pe3yabTaT NpeAsaraéMoro
MaTeMaTU4eCKOro peleHus,
YMETh OLIEHUBATH €r0 3HAYCHHUS;

BJIAJIETD:

MaTeMaTHYECKUMHU,
CTATUCTHYECKUMU U
KOJIMYECTBEHHBEIMHA METOAAMHU
PpEIICHHSI TUTTOBBIX
OpraHU3aIMOHHO-
YIPaBJICHYCCKUX 33]1aY;
MaTEeMaTUYECKOH JIOTUKOM,
HEOOXOUMOM 1S
(hOpMHUPOBAHUS CY)KICHUH T10
COOTBETCTBYIOIIUM
npodeccuoHaTbHBIM
npobieMam;

YacTtruHoe BiIageHue
HaBBIKAaMH

'Y criernoe
CHCTEMaTHYECKOE
MPUMEHECHUC HABBIKOB

8. Oco0enHocTH peaimzani TUCHUIIVIMHBI IJI HHBAJIU/I0B H JHI[ ¢ OrPAHUYCHHBIMU
BO3MOKHOCTHMMU 3/10POBbA

Jlnst  ocymiecTBICHHS TPOIEAYpP TEKYIIET0 KOHTPOJISI YCHEBACMOCTH M TPOMEKYTOYHOU
aTTeCcTaluy 00yJaroMUXCs CO37aHbl (POHIBI OIICHOYHBIX CPENICTB, aJalITUPOBAHHBIC Il MHBAIHUIOB U
JUI C OTPAHWYCHHBIMH BO3MOKHOCTSIMH 3JIOPOBbSI M TO3BOJISIONIAE OICHUTh JOCTH)KEHUE WMH
3alUTAaHUPOBAaHHBIX B OCHOBHOU 00pa3oBaTeibHOM MporpaMMe pe3ylbTaToB OOYYCHHS W YPOBCHb
chOpMUPOBAaHHOCTH BCEX KOMIIETEHIIMW, 3asABJICHHBIX B o0Opa3oBaTenbHOM mporpamme. dopma
MPOBEACHUSI TEKYIIEH aTTeCTallud ISl CTYICHTOB-WHBAIMIOB YCTaHABIUBACTCA C y4ETOM
WH/IMBUYAIBHBIX MCUXO(PU3NIECKUX OCOOCHHOCTEH (YCTHO, MUCHMEHHO Ha Oymare, MUCHMEHHO Ha
KoMIIbIOTEpe, B (hopme TectupoBaHusi u T..). [Ipu TecTupoBanuu Ui CIaOOBHISAIIMX CTYICHTOB
UCTIOJNB3YIOTCSl (DOHIIBI OICHOYHBIX CPEACTB C YKPYIMHEHHBIM Impudrom. Ha sx3ameH npuriamaercs
COIPOBOXKJAMOIINN, KOTOPHI OO0ECIeYrMBaeT TEXHUYECKOE CONPOBOXJAECHUE CTyaeHTy. [lpwu
HEOOXOJMMOCTH CTYJICHTY-HHBAJIHMIY MNPEIOCTABISCTCS JOTOJHUTEILHOE BPEeMs ISl IOATOTOBKH
OTBeTa Ha dKk3aMeHe (WM 3audeTe). OOydaroumecs ¢ OrpaHUYCHHBIMU BO3MOXHOCTSMHU 3JI0POBBS U
oOyyJaromuecs: WHBaIHIbI OOCCICUMBAIOTCS IEYaTHBIMA M AJIEKTPOHHBIMU 00pa30BaTECIbHBIMU
pecypcamu (mporpaMmsbl, y4eOHbIE MOCOOWs Ui CaMOCTOSATENbHOM paboThl M T.O.) B Qopmax,
aIaITHPOBAHHBIX K OTPaHUYCHHSIM UX 3JI0POBbSI U BOCIIPUATHS HH(POPMAITUH:

1) st MHBAJIUJIOB U JIKII C OTPAHUYECHHBIMU BO3MOYKHOCTSIMH 3I0POBbS

0 3PEHHUIO:

-7 CHEMbIX: 3aJaHusl JJis1 BBIMOJHEHHS HAa CEMHMHapaX M TMPAKTHUYECKUX 3aHATHUSAX
opopmisitoTcst  penbedHO-ToYeuHbIM IIpuGTOM bpaiinsg umm B BUAE DIEKTPOHHOTO JTOKYMEHTA,
JOCTYITHOTO C TMOMOIIBIO KOMIBIOTEPA CO CHEIUATN3HPOBAHHBIM MMPOTPAMMHBIM 00€CTIEUeHUEM [T
CIIETbIX, NTUOO 3a4YMTHIBAIOTCS AaCCUCTEHTOM; IHCbMEHHBIE 3a/laHUsl BBITIOJNHAIOTCS Ha Oymare
penbedHo-TOUeUHbIM  IpudToM bpaitng wim  Ha KOMIBIOTEpE CO  CHEIHATU3MPOBAHHBIM
MPOrPaMMHBIM O0€CTIeYeHHEM TSI CIETbIX 00 HaIUKTOBBIBAIOTCS ACCHCTEHTY; OOydJarouuMcs A
BBITIONIHEHUS  3aJlaHusl TpH  HEOOXOAMMOCTH  MPEAOCTABISIETCS  KOMIUIEKT  MMHUCHMEHHBIX
MIPUHAISKHOCTe U Oymara i muchMa penbedHO-TouedHbIM mipudToM bpaiins, koMmeloTep co
CHEIHATN3UPOBAHHBIM IPOTPAMMHBIM 00€CTIEUeHUEM IS CIETIBIX;

- 7S CIa0OBHUAALIUX: 00€CIIeYNBACTCS] HHINBHIyaTbHOE PAaBHOMEPHOE OCBEIICHUE HE MEHee
300 nrokc; oOy4aromuMmcsl JUis BBITIONHEHHs 3aJaHusl TpPH HEOOXOJUMOCTH TMPEAO0CTaBIsIeTCS
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YBEJIMUMBAIOIIEEe YCTPOWCTBO; BO3MOXKHO TAKXKE HCIIOJIB30BAaHUE COOCTBEHHBIX YBEINYMBAIOIIUX
YCTPOMCTB; 3a/IaHMsI I BBITIOJIHEHUS 3aJaHI 0(POPMIISIOTCS YBETMUEHHBIM HIPUPTOM;

2) JUTS MHBAJIM/IOB ¥ JIMII C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 3/I0POBBSI

0 CIIyXY:

- JUI TIIyXUX U cIa0oCbIIauX: 00eceunBaeTCsl HaTMUNE 3BYKOYCUIINBAIOIIEH annapaTypsl
KOJUICKTUBHOTO  TIOJIb30BAaHUS, NpPH  HEOOXOAUMOCTH  OOy4yalomMMCS  HPEJOCTaBIISETCA
3BYKOYCWJIMBAIOLAsl ammnaparypa WHAMBUAYAJIbHOIO IOJIb30BaHMS; IMPENOCTABISIOTCS  YCIYTH
CYpJIOTIEpEBOJUUKA;

- Ui CHENOTIyXUX JOIyCKaeTcs IPUCYTCTBHE aCCUCTEHTA, OKa3bIBAIOLIETO YCIIyTU
TU(IOCYpIOTIEpeBOUMKA (TIOMUMO TpPEOOBaHMIA, BBIOJHSIEMBIX COOTBETCTBEHHO ISl CJEMBIX H
TIIyXUX);

1) nust UL © TSHKEIIBIME HAPYLICHUSIMH PEUH, TIYXUX, CIA00CIBIIIAIINX JICKIIMA U CEMUHAPBHI,
MIPOBOJMMBIE B YCTHOM (pOopMe, MPOBOIATCS B MUCbMEHHOM opMe;

2) JUTsl M’HBAJIHM/IOB ¥ JIMII C OTPAaHUYSHHBIMU BO3MOXXHOCTSIMHU 3JI0POBbSI,

MMEIOIINX HAPYIIEHHUS ONOPHO-ABUTaTEIFHOTO arapara:

- IS JII] C HApYHNICHUSIMU OTIOPHO-JIBUTATEIBHOTO amiapara, HapyIIeHUsIMHA JIBHTaTEIbHBIX
GyHKIMH BepXHUX KOHEYHOCTEH WIIM OTCYTCTBHEM BEPXHHMX KOHEYHOCTEH: NMUCHMEHHBIC 3aJaHUs
BBITIOJTHAIOTCS HAa KOMIIBIOTEPE CO CICMUAIU3UPOBAHHBIM IPOTPAMMHBIM  00ECIIEYeHUEM HIIH
HA/IMKTOBBIBAIOTCSI ACCHUCTEHTY; BBITIOJHEHUE 3aJaHU (TECTOB, KOHTPOJIBHBIX pabOT), MPOBOJAUMBIC B
MMCbMEHHOU popme, MPoBOAATCS B YCTHOM (hopMe IMyTeM orpoca, 6ecebl ¢ 00ydaromuMces.

9. YueOHO-MeTOANYECKOE U MHH(POPMALIHOHHOE 00ecTieYeHre I CIMIITMHBI
9.1. Jluteparypa:

1. Hanxo II. E., [TonoB A. I'., KoxxeBaukoBa T. . Beiciias maTemMaTvka B YIPOKHCHHSIX U
3amadax. Y.1, Y.2. -M.: Briciras mxoira, 2013.

2. I'mypman B. E. Teopust BeposTHOCTEHl W Martemarmdeckas cratuctuka.—M.: Beicmias
mikona, 2013. (bubnauoreka kadenps)

3. Iucemennnrit 1. T. Koncmekr nekmuii mo Beicmielr mMarematuke. [lomHbIii kypc. — M.:
Bricmas mikona, 2013.(6ubnmnoreka kadempsr)

4. CanmnoB A. A. KpaTtkuii Kypc BBICHICH MaTeMaTHku, ToM. 1, Tom 2. — ['po3nsrii, 2016, 2019.
(6ubmmorexa [THTY)

5. Kpemep H.III. Teopus BeposTHOCTEH U MaTeMaTuueckas craructuka.- M.: FOHUTH 2007.

6. AomynxamugoB C. C., Acxabos C. H., berunrupues M. A., Cumonenko P. A. Kparkwuit
KypC TEOpUHU BEPOSATHOCTEH U MAaTEMAaTUYECKOM CTATUCTUKH: TEOPHsl, IPUMEPHI, TUTIOBHIE

pacu€tel. YdyeOHOe mocoOue s CTYIEHTOB TEXHUYECKHUX BY30B. —PoctoB-Ha-/lony: OOO
«unanazon», 2001 (6ubnuorexa [THTY)

7. baraesa M. T. CO0opHUK 33124 10 IMHEHHOW U BEKTOPHO anredpe U aHATUTUYECKOM

remerpun.— ['posubiii, UL I'THU, 2007.(6ubmmoreka ITHTY)

8. Hamaesa JI. III., CocnambekoBa JI. C. Coopuuk 3amau. duddepeHunanbHbie ypaBHEHUS. —
I'poznenii, UIIL I'THH, 2010. (6ubmmoreka ITHTY)

9. CaupnoB A. A. KpaTHble, KpUBOJIMHEHHBIC ¥ TIOBEPXHOCTHBIC HHTETPpaNIbl. Y4eOHOE mocooue
o u3ydenuro pasnena. — ['posusiit, UIIL ITTHU, 2010. (6ubnuorexka ITHTY)

10. CaumoB A. A. Bricmas maremaruka. YucnoBble M (YHKIMOHAIBHBIE PSIbL. Y4eOHO-
MeTOJMUYecKoe Mocobue mo u3ydeHuro paszgena. — ['posnsii, UIIL I'THTY, 2013.(0ubanorteka
ITHTY)

11. T'agaeB A.M. luddepenmanpHoe ncunciaeHue GyHKIUN 0AHOM nepeMeHHON. — ['po3HbIii,
UIIL I'THH, 2009. (6ubamorexa [THTY)

12. T'ayaeB A.M. HHTerpanbHoe ncunciaeHne GyHKIUN OJHOM nepeMenHon. — ['po3ubiit, MITL]
I'THH, 2009. (6ubnmorexka [THTY)

13. MaromaeBa M.A., Ucaesa JI.M. IIpakTtukym 1o BeIcIIel MaTemMaTuke, 4yactb 1,2,3. —
I'posnsrii, 2019.(6udmmotexka ITHTY)
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9.2. MeToanyecKkue yKa3aHus JJIs1 00y4alOUIHXCSl 10 OCBOEHHIO THCIHUTLTHHBI
(mpuiioKeHue)

10. MaTepI/IaJILHO-TeXHH‘leCKOQ odecneuyeHue AUCIHUIIINHBI

3a kadenpoil 3akperieHbl: JeKHuOHHAs ayautopus Ne 1-08, ocHaméHHas TabIUIAMU H
gyeprexkamu; ayauropun Ne 2-08, No 2-29) Ne 2-31, Ne 2-33, No 2-35, Ne 2-39, mnst mpoBeneHUs
MPAKTUYECKUX 3aHATUH u aya. Ne 2-12 — it Mcnonbp30BaHusl B Ka4eCTBE KOMITBIOTEPHOTO Kiacca. B
3TOM KJIACCE YCTAHOBJICHBI 15 KOMITBIOTEPOB, KOTOPBIE UCHOJB3YIOTCS Il CAMOCTOSITENILHON paboThI
CTY/ICHTOB C HCIIOJIb30BaHWEM OOYYAIOMIMX MPOrpaMM, COCTABJICHHBIX MpPENoIaBaTesIMU Kadeapsl;
311ECh YK€ BO3MOYKHO HCIOJIB30BAHNE KOHTPOJIHUPYIOUIUX MPOTrpaMM s TpuéMa 3a4€TOB M SK3aMEHOB.

11. JTonoJsiHeHusi M ©3MeHeHHs B padoueil mporpamMMe Ha y4eOHbIii 1o/

I[OHOJ'IH@HI/I?[ U HU3MCHCHHSA B pa60qu OporpaMMbl BHOCATCA CKCTOJHO IIEPC] HaYajloM
HOBOTO y4e0HOTO ToJ1a 1o opMme.
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CocTaBuUTeIDb:

No1eHT Kadeapsl «Beiciiast 1 MpuKiIaaHas MaTeMaTHKA

COI'JTACOBAHO:

3aBeayromuii kagenpoit «Bpiciias u npukiIagHas MaTeMaTHKa»

3aBenyromnuit kadenpoit

«OKOHOMUKA U YIPABJICHUE HA MPEIITPUATUN

M”

Hupektop IYMP

M Abnynxamuaos C.C.

»

M ['auaes A.M.

i Sxy6os T.B.

Maromaea M. A.
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MNPUJIOKEHUE

MeToauveckne yKa3aHus 10 OCBOCHUIO TN CHUTLIUHbBI
«MarTemMaTuka»

1. Meroanueckue YyKa3aHusl Jis1 OOyYAlOIIMXCH MO IUVIAHUPOBAHUI0O M OPraHU3aALMHU
BpeMeHH, He0OX0AMMOT 0 /1JIs1 OCBOEHHS U CIUILIUHBI.

W3ydyeHne peKOMEHIyeTcss HadaTh C O3HAKOMIICHHS C pabouell MporpamMMoi JIUCHIUILUIMHBI, €€
CTPYKTYpPOH M COJEp)KaHUEM pa3/ieioB (Momayliei), (OHIOM OLEHOYHBIX CPEICTB, O3HAKOMHUTHCS C
y4e0HO-METOAMYECKUM U MHPOPMAITHOHHBIM 00CCIICUYCHHEM TUCITUTUINHEIL.

Hucnummaa «Matematuka» coctouT w3 11 CBsI3aHHBIX MEXIy CO00I0 TeM, O00eCIeUHBAFOIINX
MOCJIEI0BATENIbHOE U3YUCHHUE MaTepuara.

OO0yuenue 1Mo AUCHUIUIHHE «MaTeMaTHKa» OCYIIECTBIISIETCS B CIEAYIONIUX opMax:

1. AyautopHbie 3aHATHS (JICKIMHU, TPAKTUYECKHE).

2. CamoctosTenpHas paboTa cTyaeHTa (TOATOTOBKA K JICKIHSIM, TPAKTHYCCKAM 3aHSATHSM,
pedbepatam u uHBIM ¢doOpMaM THUCBMEHHBIX pal0OT, WHAWBUIYyadbHAas KOHCYJAbTAlUS C
MIpernoaBaTesIeM).

3. NnaTepaktuBHBIE (GOPMBI TPOBEIACHHS 3aHITHHA (JICKIUS-TUCKYCCHs, TPYIIIOBOE pEIICHUE
Keiica u 1p. GopMmeI).

Y4eOHbIll MaTepHuall CTPYKTYPUPOBAH W M3yYEHUE TUCIUTUINHBI TPOU3BOJUTCS B TEMAaTUUECKON
MOCJIEI0BATEIbHOCTH. KaxX oMy MNpakTHUYEeCKOMY 3aHSATHIO H  CAMOCTOSTEIRHOMY HW3YYEHUIO
Marepuana TPEaIIecTBYeT JICKIus 1Mo AaHHOW Teme. OOydarmmecs: CaMOCTOSTEIBHO IPOBOJSAT
MpEABAPUTEIIBHYIO TIOATOTOBKY K 3aHATHUIO, MPUHUMAIOT AKTHBHOE W TBOPYECKOE YYaCTHE B
00CYXJICHHH TEOPETUYECKUX BOIPOCOB, pa3dbope MpOOJEMHBIX CHUTyallud W TIOMCKOB MyTEeH HX
pemieHus. MHorue npoOiieMbl, H3ydaeMble B Kypce, HOCSAT JAWCKYCCHOHHBIM XapakTep, 4YTO
MIpeIoaraeT UHTEPAKTUBHBIN XapaKkTep MPOBEACHUS 3aHITUI HA KOHKPETHBIX TpUMeEpax.

OrnrcaHue MocaeI0BaTeIbHOCTH ACUCTBUN 00YyJaroIerocs:

[Ipn wu3yueHum Kypca cieAyeT BHHMMATEIbHO CIylmIaTh M KOHCIEKTHPOBAaTh MaTepuall,
U3NlaraéMblii Ha ayJUTOPHBIX 3aHATHAX. /s ero mMoHUMaHWs U KayeCTBEHHOTO YCBOECHHS
PEKOMEHIyeTCs CIEAYIOasi MOCIEA0BATENbHOCTD ICUCTBUM:

1. Tlocne okoH4YaHMs y4eOHBIX 3aHATUI AJIA 3aKpeIUICHHUs] MaTepuaia MpocMOTpPeTh U 00ayMarh
TEKCT JICKIIUH, IPOCTYIIAHHOM CeroIHsl, pa3o0path paccMoTperHbie pumepsl (10 - 15 MunyT).

2. Ilpy mOArOTOBKE K JIEKIMU CIEAYIOLIEro JHS MOBTOPUTH TEKCT MNpEeAbIAYIIeH JEeKINH,
MOIyMaTh O TOM, Kakasi MOXKeT ObITh cieaytomas tema (10 - 15 munyT).

3. B teuenue Henenu BeIOpaTh BpeMs Il pabOTHI C JIUTepaTypoit B onbauoTeke (mmo 1 gacy).

4. Ilpu NOArOTOBKE K MPAKTUYECKOMY 3aHSTUIO IOBTOPUTH OCHOBHBIE MOHATHS MO TEME, U3YUUTh
npuMepbl. Peliasgs KOHKPETHYIO CHUTYalMIO, - [PEABAPUTENILHO TMOHSITh, KAaKOW TeopeTHUeCKUun
MaTepua Hy)KHO HCIOJIb30BaTh. HaMeTUTh MiiaH penieHus, monpo0oBarh Ha €ro OCHOBE pemuTh 1 - 2
MIPAKTUYECKHUE CUTYaLIUU.

2. MetoauyecKkue yKka3zaHusi 1o padore o0y4arouuxcs B0 BpeMs NpoBeIeHu s
JEeKIHH.

Jlexkiuu qaroT 0OydYarOMIMMCS CHCTEMAaTU3WPOBAHHBIE 3HAHUS MO JUCIUIUIMHE, KOHIEHTPUPYIOT
UX BHHMMaHHME Ha HauOoliee CIOKHBIX M B@XHBIX Bompocax. Jlekuuu OOBIYHO H3NIAararoTcs B
TPaAULIMOHHOM WJU B MpoOieMHOM cTuiie. [ CTyJeHTOB B OOJBIIMHCTBE CIy4aeB B MPOOIEMHOM
ctunie. [IpoOneMHbIN CTHIIH TIO3BOJISIET CTUMYIMPOBATh AKTHBHYIO MMO3HABATENBbHYIO NESATENbHOCTH
oOyuaronuxcs ¥ UX MHTEPEC K JUCHUIUIMHE, (POpMUPOBATh TBOPYECKOE MEIIUIEHHE, MpUOerats K
MPOTUBOTIOCTABIICHUSIM U CpaBHEHHUSM, JenaTh 0OOOHIeHHWs, aKTUBU3UPOBATh BHUMAaHUE
oOyJaronuxcs MmyTeM MoCcTaHOBKH MPOOIEMHBIX BOIIPOCOB, MOOLIPTH TUCKYCCHUIO.

Bo Bpems NeKIIMOHHBIX 3aHATHI PEKOMEHAYETCS BECTU KOHCIIEKTUPOBAaHKE yUeOHOTo MaTepuana,
oOpaiate BHUMaHUE Ha POPMYITUPOBKU U KAaTETOPHH, PACKPHIBAIOIINE CYTh TOTO U HHOTO SIBIICHHSI,
WJIU TIPOLIECCOB, BBIBObI U TPAKTUYECKUE PEKOMEHIAIUH.

KoHcrmekT nexkuuu Jydie MOApa3JeNisaTh Ha MYHKTHI, COONIONas KpacHYK CTPOKY. JTOMY B
00JBIION cTeneHn OyIyT cCocOOCTBOBATH BOMPOCHI IJIaHA JICKIIHH, MPEI0KEHHBIE TPETo1aBaTesIM.
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Cnenyer oOpamiatb BHHUMaHHE Ha aKLEHTHI, BBIBOJBI, KOTOpBIC JENAeT MpPEojaBaTellb, OTMeYas
Hanboyiee BaXKHBIE MOMEHTHl B JIGKIIMOHHOM MaTepHaje 3aMEUaHUSIMH «BAXKHO», «XOPOIIO
3allOMHUTH» W T.I. MOXHO JAenaTb 3TO W C IMOMOLIbIO Pa3HOLBETHBIX MAapKEPOB WM pPYyUeK,
MOTYEPKUBAsi TEPMHUHBI U OTIPEICIICHUSL.

[lenecooOpazHo pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpalleHui, aOOpeBHATyp W CHMBOJIOB.
Opnako npu AanbHEHIe paboTe ¢ KOHCIEKTOM CHMBOJIBI JTy4Ille 3aMEHUTh OOBIYHBIMH CIIOBAMH IS
OBICTPOTO 3PUTETHHOTO BOCIIPUSATHUS TEKCTA.

Pabotass Hajg KOHCIIEKTOM JIEKIMH, HEOOXOAMMO HCIOJB30BATh JIUTEPATYPy, KOTOPYIO
PEKOMEHJIOBa TpernoaBaTenb. VIMEHHO Takasi cepbe3Has, KpONMOTJIHMBas paboTa C JEKIMOHHBIM
MaTepHUaJIOM MO3BOJIMUT INTyOOKO OBJIAJETh TEOPETUUECKUM MaTEPUATIOM.

Temaruka nekuuii qaercs B paboued mporpaMMe AUCLHUIIINHBIL.

3. MeToauyeckne ykazaHusi 00y4aomuMcsi 0 MOAT0TOBKE K NPAKTHYECKUM 3aHATHSAM.

Ha mpakTudecknx 3aHATUSAX MPUBETCTBYETCS AKTUBHOE YyJacTHE B OOCYKIEHUM KOHKPETHBIX
CUTYaIii, CHOCOOHOCTh Ha OCHOBE MOJIYYE€HHBIX 3HAHUN HAaXOJUTh HanboJiee 3PPEKTUBHBIE pEIICHHS
MOCTaBJICHHBIX TPOOJIEM, yMETh HAaXOAWTh TIOJIE3HBIM JOMOJHHUTEIBHBI MaTephal 10 TeMaTHKe
CEMHMHAPCKUX 3aHSATHM.

CryneHTy peKOMEHAyeTCsl CIeayIomasi cxeMa MOATOTOBKU K MPAKTUYECKOMY 3aHATHIO:

1. O3HakoMJIeHHE C IUIAHOM TPAKTUYECKOTO 3aHATHS, KOTOPBIM OTpakaeT CoJeprKaHue
MPEI0KEHHON TEMBI;

2. TlpopaboTaTh KOHCIIEKT JICKITHIA,

3. IIpouynTaTh OCHOBHYIO JINTEPATYPY.

B mporecce MOATOTOBKM K MPAKTHUECKUM 3aHSATHIM, HEOOXOAUMO 0OpaTUTh 0co00€ BHUMaHHE
Ha  CaMOCTOATEIIbHOE W3y4YEHHWE PEKOMEHJOBAaHHOW  JuTeparypbl. [lpm  Bceld  moJIHOTE
KOHCTIEKTHPOBAHUS JICKIIMY B HEW HEBO3MOXKHO HM3JIOKUTH BECh MaTepHall M3-3a JJUMHUTA ayJAUTOPHBIX
gacoB. [losTomy camocTosiTenpHas paboTta ¢ y4eOHMKaMH, YyYEOHBIMH IOCOOMSIMH, HAy4HOM,
CIIPaBOYHOM JIMTEPATypOH, MaTepHallaMy NIEPUOINYECKUX n3aaHuil u IHTepHeTa siBisieTcs Hanbouee
3¢GEeKTUBHBIM  METOAOM  IMOJIyYE€HHUs JIOTOJHHUTENbHBIX 3HAHWM, TO3BOJSET 3HAYUTEIHLHO
aKTUBU3MPOBATH TMPOIECC OBIAZCHUS HMH(oOpMalmen, crmocoOcTByeT Oojiee TIIyOOKOMY YCBOCHHIO
M3y4aeMoro marepuaia, GopMUPYET y CTYAEHTOB OTHOIIEHHE KOHKpeTHOUM mpobieme. Bce HOBbIE
MOHATHS MO M3y4aeMol TeMe HeoOXOAMMO BBIYYMTh Haum3yCThb M BHECTH B TJIOCCApHUIl, KOTOPBIi
1enecooOpa3zHo BECTU € CaMOro Havajia U3y4eHHs Kypca;

4. OTBeTUTH Ha BOIPOCHI IIJIaHA MPAKTUYECKOTO 3aHSTHUS,

5. BBINOTHUTH ToMallHee 3aaHUE;

6. IlpopaGoTaTh TecTOBbIEC 3aJJaHUS U 33Ja4H;

7. Ilpu 3arpyaHeHUsIX chOPMYIUPOBATH BOMPOCH K MPENOIaBATENIO.

Pesynbrar Takoir pa®OThl JOJDKEH MPOSBUTHCA B CIIOCOOHOCTH CTYJAEHTa CBOOOJHO OTBETUTH Ha
TEOPETUYECKUE BOMPOCHI MPAKTUKyMa, BBICTYIATh M y4acTBOBaThb B KOJUIEKTMBHOM OOCYKIECHUU
BOIIPOCOB H3Yy4aeMON TEMBbl, MPABUIBHO BBIMOJIHATh MPAKTUYECKUE 3aJaHUSl W WHbIC 3aJaHus,
KOTOpBbIE JatoTcs B (DOH/IE OLICHOYHBIX CPEJICTB AUCIUILITHUHBIL.

3. Metoanueckne yKazaHus 00y4arIIUMCS 110 OPraHU3AlUU CAMOCTOSTE/IbHOI padoThl

[ens opraHu3amnu caMoOCTOSATEILHON pabOTHI IO TUCHUILIMHE «VMaTeMaTHKa» - 3TO
yriayOJieHre U paclIupeHre 3HaHuil B 00JIaCTH MaTeMaTHKH;
(dbopMHpOBaHKE HaBbIKA U HHTEPECA K CAMOCTOSITEILHON MMO3HABATENBHOM 1eATEeIHHOCTH.

CamocTtosaTenbHas paboTa 00yJaromIMXcsl SBISETCS BaXKHEHIIUM BUIOM OCBOCHHUS COJEp>KaHUs
JUCIUILTAHBL, TOATOTOBKH K MPAKTHUYECKUM 3aHSATHSIM U K KOHTPOJbHOU paboTe. Croza e OTHOCSTCS
U CaMOCTOSITENIbHOE YIUIyONieHHOEe W3ydeHHe TeM AucuuIUimMHbl. CamocrosiTenbHas paboTa
MpeJICTaBiIsieT coO0i MOCTOSHHO NEHCTBYIOUIYI0 CHCTEMY, OCHOBY 00pa3oBaTelIbHOIrO Mpollecca U
HOCHUT HCCIIEIOBATEIbCKUN XapakTep, YTO TMOCIYKUT B OyaylieM OCHOBaHHEM [Jis HAIUCAHUS
BBIMTYCKHOM KBaM(UKAIMOHHONU pabOThI, MPAKTUYECKOTO MPUMEHEHHSI TTOTYIeHHBIX 3HAHUU.

Opranuzanus caMOCTOATEIBHONH paboThl 00YdYaIOIIUXCSI OPUEHTUPYETCS Ha aKTHUBHBIE METOIbI
OBJAJICHUS] 3HAHUSMH, pa3BUTHE TBOPUECKUX CIIOCOOHOCTEH, TMepexoJ OT TMOTOYHOTO K
WHIUBUAYAIU3UPOBAHHOMY OOYYEHHIO, C YI€TOM MOTPEOHOCTEH U BO3MOKHOCTEH JTMYHOCTH.
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[IpaBunbHast OpraHM3anusi CaMOCTOSITEIBHBIX Y4YEOHBIX 3aHATHHA, HX CHCTEMaTUYHOCTH,
1esnecoodpa3zHoe IUIaHMPOBaHUWE paboyero BpPEMEHHU IIO3BOJIET CTYIACHTAM pa3BUBAaTh yYMEHUS U
HaBBIKM B YCBOGHHHM W CHCTEMAaTH3aIlMM NPUOOpeTaeMbIX 3HaHMI, 00eCreuuBaTh BBHICOKUN YPOBEHb
YCIIEBAEMOCTH B MEepHOA 00ydeHHs, TOTYIUTh HABBIKU TOBBIIIEHHS MTPO(HECCHOHATLHOTO YPOBHSL.

CamocrosTenbpHas padoTa pean3yercs:
-HETOCPEICTBEHHO B IIPOLIECCE ayAUTOPHBIX 3aHATUM - Ha JIEKIUSX, IPAKTUYECKUX 3aHATUSX;
-B KOHTAKTE€ C IpenoaBarejeM BHE PAMOK PACIMCAaHUs - HAa KOHCYJIbTAUAX MO y4eOHBIM BOIIPOCAM,
B XO0/J€ TBOPYECKUX KOHTAaKTOB, HpU JIMKBUJAIMU 3a/J0JDKEHHOCTEH, IIpU  BBIIIOJHEHUU
MHJUBUAYAJIbHBIX 3aJaHUI U T. 1.
-B OubnmoTeke, 1oMa, Ha Kadeipe MPH BBHITIOJTHEHUH 00YJalOMIMMCsl Y4eOHBIX M MTPAKTUYECKHX 3a/1a4.

Bupast CPC u kputepuu o1ieHOK

(o G6amnpHO -perituaTroBOM cucteMe [ THTY, CPC onenuBaercs B 15 6amion)

1. Tembl caMOCTOSITENILHOTO U3yUYEHHUS

2. 3amaum I CAaMOCTOSATEIBHOTO PEIICHHS

3. BapmaHT KOHTPOJBHO PabOTHI

Tembl 111 camocTOSITeIbHOW pabOTHl MpONUCaHbl B pabouell mporpamme AUCHUILIMHBL.
O(PEeKTUBHBIM CPEICTBOM OCYIIECTBICHUS OOYYArONIUMCS CaMOCTOSITEIbHOW pPabOThI SIBISIETCS
ANIEKTpOHHAsT HH(OpPMalMOHHO-00pa3oBaTeNlbHAs Cpella YHHUBEPCUTETa, KOTOopas oOOecreunBaeT
JOCTYNl K y4eOHBIM IUTaHaM, pabodMM MporpaMMaM TUCIMIUIMH (MOIYJeH), MPaKTHK, K U3JaHUSIM
AIIEKTPOHHBIX OMOIMOTEYHBIX CHCTEM.
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