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1. ean ¥ 320248 JUCHUNUIHHBI

Heapio mMaTemaTndeckoro obpasosaHus Oakanaspa sIBISIETCS: OOy4deHHE CTYIEHTOB OCHOBHBIM IIO-
JIOKEHUSIM U METOaM MaTeMaTHUKH, HABbIKaM MOCTPOEHUsI MaTEMAaTUYECKUX JOKa3aTeNbCTB MyTEeM JIOTH-
YEeCKHUX PacCyXIEHHH, METOAaM PELICHUs 3a4a4.

3apauyamMm M3y4eHUs TUCLUIUIMHBI SIBIIETCS] OOyUYE€HUE CTYIEHTOB OCHOBHBIM MAaT€MAaTHUYECKUM Me-
TOAAM, UX 3HAKOMCTBO C Pa3jUYHbIMHU MPUIOKEHUSIMHU 3TUX METOJOB K PELIECHUIO MPaKTHYECKUX 3ajad,
Aeniasi Py 3TOM yIIOp Ha Te pa3Aeibl MAaTEMAaTHKH, KOTOPbIE B COOTBETCTBHH C yUEOHBIMU IJIAHAMU IMEFOT
BaJKHOE 3HAYEHHUE JJIs TOTO WIIH UHOTO PO IS TOATOTOBKH CHELHAIICTOB.

2. MecTo AMCUHMILINHBI B CTPYKTYpe 00pa3oBaTeibHOIl NPOrpaMmsl
Marematrka oTHOCUTCS K 050Ky b1 o0si3aTenbHOl yacTi y4eOHOro IiaHa.
JlaHHas TUCLIMIUIMHA SIBJSIETCS TPEALISCTBYIOINEH AU CIENYIOIUX €CTeCTBEHHOHAYYHBIX M O0Imemnpo-
(eccroHANBHBIX YYEOHBIX AMCLUHUIUINH, PEAYCMOTPEHHBIX B YUE€OHBIX IUIaHAX Mpoduiel HanmpaBiIeHUs
«TexnochepHass OezomacHOCTE»: Du3zuka, IxkoHomuka, Undpopmaruka, Menex:xkmenr, MexaHuka,
TepmoauHAMHKA ¥ TeMJIOTEXHHKA, JJIEKTPOHHKA U JJeKTpoTexHuka, Tennodusuka, 'mapoauna-
MHKAa.



3. llepeuyeHb NJIaHNPYeMbIX Pe3yJIbTATOB 00yUeHHsl M0 JUCLUILIHH

Tabmuua 1

Koa o ®10C

HNHaukaTopbl A0CTHKEHHS

ILnanupyemeie pe3y/ibTaThbl
o0y4eHHUsI MO AUCUHIJIMHE

(3YB)

YK-1. Cnocoben
OCYILIECTBJIATE MO-
HUCK, KPUTHUYECKHAN
AHAJIN3 W CHHTE3
uHpOpMaliK, TpU-
MEHATh CUCTEMHBII
MOAXO0A I perie-
HUA TIOCTaBJICHHBIX
3a1ay.

VK-1.1. Aramusupyer 3a-
Jady, BBIACIAS €€ 0a30BbIC
COCTaBJISIOLIHE, ocy-
MECTBJISAET TCKOMIIO3HITHIO
3a/1auM.

VYK-1.2. Haxogutr u xpu-
TUYCCKA aHATM3UPYET WH-
dhopmaruio, HeOOXOAUMYIO
JUIA PEIICHUS TIOCTaBIICH-
HOWM 3aJ1a4H.
YK-1.3.Paccmarpusaer
BO3MOXKHBIE BapHaHTHI pe-
MICHUS 3a7]auM, OICHUBAs WX
JIOCTOMHCTBA W HETOCTATKH.
YK-1.4. I'pamoTHO, J50O-
TMYHO, apPTyMEHTHUPOBAHO
dbopMHUpyeT COOCTBEHHBIC
CYXICHUSI U OTICHKH.

3HATB METONbI PEIEHHSI CUCTEM
JTMHEHHBIX anreOpanvecknx
ypaBHEHHH, OCHOBBI aupdepen-
LIUPOBAHUS U HWHTETPUPOBAHHUS
bynkumii, pemeHus nuddepeH-
[[UAJIbHBIX YPABHEHHH, OCHOBHBIC
MOJIOXKEHUSI TEOPUU  BEPOSITHO-
CTel M MaTeMaTHU4eCKOU CTaTH-
CTHKH, TEOPHHU PSIOB.

YMeTe COCTaBIATH YpPaBHEHUS
OpSMbIX M KPUBBIX JIMHUA Ha
IUIOCKOCTH M B TIPOCTPAHCTBE,
MOBEPXHOCTEH BTOPOTO MOPSAKA,
nuddepeHInpPoBaTh U WHTETPH-
poBaTh (YHKIMM OIHOH W He-
CKOJIbKMX TIEPEMEHHBIX Ha 3KC-
TpeMyM, pelaTbh NpPOCTEHIINe
nuddepeHInaTbHbIe YPaBHEHMS,
UCCIIEIOBATh HA CXOOUMOCTH psi-
Ibl, HaXOOUTb YHCJIOBbIE Xapak-
TEPUCTUKH CIYYaHHBIX BEJIUIHH

Bnagerb: merogaMu pelleHUs
3amad  anreOpel U TEOMETPHH,
mudpdepeHNaTbHOTO W WHTe-
rpaJibHOTO HCUYHUCIeHHs, nudde-
PEHLIMANBHBIX YPaBHEHUH, METO-
IaMH TIOCTPOCHHMsT MaTeMaTHye-
CKUX MoOJeNed IJsl 3a1a4, BO3HU-
KarOLIAX B UH)KEHEPHO-
5KOHOMMYECKON MPAKTHKE.




4. O0bem AMCUMIVIMHBI H BUABI Y4e0HOI padoThI

Tabmuua 2
. Bcero 4/3.exn. CemecTpbl

Buawbi yueGHo 0®0 3P0
padoThI 00 300

1 2 3 1 2 3
KonrakTnas padora 200/5,6 | 60/1,7 68 64 68 20 20 20
(Bcero uacoB)
B ToMm uucre:
JIEKLIUU 100 30 34 32 34 10 10 10
MPAKTHYECKHE 100 30 34 32 34 10 10 10
3ansaTus [13
Camocrosrensas | yce/7 4 | 408113 | 112 | 80 76 | 160 | 124 | 124
padora (Bcero)
B ToMm uucre:
BbIHOJ’IHeHI/IE 54 _ 18 18 18 _ _ _
nucbMeHHon CP
noxaroroska k KP o
pyOexHoit 24 - 8 8 8 - - -
aTTecTaluu
H3yYeHUEe BOMPOCOB,
BBIHECEHHBIX Ha 64 185 33 18 13 119 83 83
CaMOCTOSITEJIbHYIO
padoty
MOJITOTOBKA K MPaK- 50 15 17 16 17 5 5 5
TUYECKUM 3aHSATUSIM
SK3aMeHY/3auéTy
Bua otuerHocTH IK3. 3auér IK3. IK3. 3auér IK3.
O61as Tpyaoemkocth | 468/13 468/13 180/5 144/4 144/4 180/5 144/4 144/4




S. Conep:ranue TUCHUILTHHBI

5.1. Pa3zaennl AMCHMILIMHBI M BUABI 3AHATHH

Tabnuua 3
HaumeHnoBanmue Yacel Yacol
Nen/ Bcero
o pas3aesa AUCHHILINHbBI MeKUHOHHDIX | MPAKTHYECKHX |
o ceMecTpam 3aHATHH 3aHATHI
1 cemecTp
Bcero 34 34 68
1. Jluneitnas anrebpa 6 6 12
2. | DneMeHTBI BEKTOPHOH anreOpsl 4 4 8
3. AHanuTH4ecKas reoMeTpusl 6 6 12
4. Teopus npenenos 6 6 12
Huddepenunansroe
S. ucUUCIIeHue (PyHKIINHI OHOM 12 12 24
MEPEMEHHOI
2 cemecTp
Bcero 32 32 64
Huddepenunansroe
1. ucuucieHne GyHkuuu 6 6 12
HECKOJIbKUX MEPEMEHHBIX
2 I/IHTerpaanoev HCTVCIICHHE 16 16 3
($yHKLIMN OTHOH MEePEeMEHHOM
3 Huddepenunanbubie 10 10 20
ypaBHEHUsI
3 cemecTp
Bcero 34 34 68
1. Psnp1 16 16 32
2 Teopust BepossTHOCTEN U 18 13 36
MaTeMaTh4yecKas CTaTUCTHUKA
Hroro 100 100 200




5.2. Jlek1IHOHHDbIE 3AHATHSA

Tabmuua 4

HaumeHoBaHue
Ne Coaep:xaHue pa3aena
a/n pasaena

1-1 cemecTp

Omnpenenurenu 2-ro 1 3-ro nopsiika, UX OCHOBHBIE cBoiicTBa. Ilo-
HiTHE 00 ompenenuTene n-ro mopsigka. MuHOp U anrebpamdeckoe
TIOTIOJIHEHHE 3JIEMEHTA onpenenuTens. Pasnoxenne onpeaenuress no
3JIEMEHTaM CTPOKHU WM cronbua. Pemenne cucreM JMHEHHBIX ypaB-
HeHull meronoMm Kpamepa. Matpunel u aeiictsust Hajg HUMH. Meton
I'aycca pemenust CuCTEM JTMHEHHBIX YPaBHEHUH.

1 Jluneiinas anredpa

Bekropel. JlunelHble onepauuu Haja BeKTOpaMmu. JIMHelNHas 3aBUCH-
IeMEHTHI MOCTb U HE3aBHCUMOCTb BEKTOpOB. bazuc Ha rutockoctu. IIpoexnus Bek-
2 . Topa Ha och. KoopauHate! BekTopa. CkanspHoe, BEKTOPHOE, CMELIaHHOe
BEKTOPHOI1 ajredpsol o
NPOM3BENECHNsT W MX CBOMCTBA. Hanpasmsrolue KOCHHYCBI BEKTOPOB.
I'eomeTpHuyecknii CMBICT BEKTOPHOTO M CMELIAHHOTO NMPOU3BENCHUI.

IIpsamass Ha miockocTH. PasnuuHble BUABI YPaBHEHHMU NPsIMOM Ha
IJIOCKOCTH. YTOJN MEXIy MNPAMBIMH. YCJIOBHUS NAapaUIENIbHOCTU M

NEePNEHAUKYIAPHOCTH MNPAMBIX. PaccTosiHUe OT TOYKH A0 MNPSIMOM.
AHaJuTHYeCKASA
3 Jenenue oTpeska B 3alaHHOM OTHOLIEHUH. Todka nepecedeHus nps-
reoMeTrpus

MBIX.

KpuBble BTOpPOro mopsizka: OKpy>KHOCTb, 3JUIHIC, runepbona, mapa-
6ona. KaHOoHWYeCKHe ypaBHEHHUS! KPUBBIX BTOPOT'O MOPSIIKA.

IIpenen ¢yHKIMU B TOUKe U HAa OeckoHedHOCTH. OIHOCTOPOHHUE
npenensl. beckoHeuHo manble GyHKINU U UX CBOWCTBA. beckoHeuHo
Oonpiine (YHKIMU U UX CBsI3b C OeckoHeYHO MayibiMi. OCHOBHBIE
TeopeMbl O mpenenax. PackpeiTue HeonpeneneHHOCTEH. 3amedaresnb-
4 Teopus npexesioB | Hble npenensl. CpaBHeHHE OECKOHEUHO MANIBIX (DYHKIMH.

ITonsitue HenpepbIBHOCTH QyHKUMU. TOUKH pa3peiBa, UX KJiaccu(pH-
karusi. CBolicTBa QyHKLNH, HEMPEPHIBHBIX HA CETMEHTE. OrpaHUYEH-
HOCTb, CYILIECTBOBaHHE HAMOOJBLIET0O W HAUMEHBINETO 3HAYEHU,
MIPOMEKYTOYHBIC 3HAUCHUSI.




HupdepenuunanbHoe
HCYHCJIeHHE
(pynxuum ogHoi
nepeMeHHOMI

IIpousBonHast GyHKIMH, €€ TEOMETPHUIESCKIH 1 MEXaHHYECKHHA CMBICI.
Huddepenumpyemocts GyHKIMU B Touke. OCHOBHbIE npasuia audde-
pentupoBanust. [Ipon3BonHast CJIOKHOMN, OOPaTHOM, HESIBHOW M MapameT-
pudecku 3anaHHON (yHKUMA. [IpOM3BOMHBIE OCHOBHBIX 3JIEMEHTAPHBIX
bynxumit. [uddepeniman ¢pynkmmn. MaBapuantHOCTE hopmbl nudde-
penumana. [1pomssonabie n nudpepeHIrabl BBICIINX TOPSIIKOB.

OcHoBHBIE TeopeMbl O nupdepeHunpyeMbIX (YHKLUSAX: TEOPEMBI
®epma, Pomns, Jlarpanska, Kowu. [Ipasuno Jlonurans u ero ucnosnb-
30BaHUE [T PACKPBITUS HEOTIPEIETICHHOCTEH.

HccnenoBanue (yHKIUM ¢ TOMOINBIO Tpou3BOAHON. OThICKaHHE
HanOOJBIIEr0 U HAUMEHbIIETo 3HaYeHNH (yHKuMH, nuddepeHnupy-
eMoii Ha oTpeske. MccinenoBanne (QpyHKIIMM Ha BBIMYKJIOCTb, BOTHY-
TOCTh, TOUKH meperuda. AcumnTorsl GyHKIUHA. O0Imas cxema uccie-
IOBaHUs (PYHKIIUU U IOCTPOEHHUS ee rpaduka.

2-HmcemecTp

HupdepenuunanbHoe
HCYHCJIeHHEe (PYHK-
LU HECKOJIbKHUX Ie-
PE€MEeHHBIX

DyYHKIIUN HECKOJBKUX MepeMeHHBIX. O0MacTb OnpeneneHus], JUHUN
ypoBHS (PYHKLMH JABYX MEpeMeHHbIX. lIpenen u HempepbIBHOCTH
¢byHKkuMu ABYX nepeMeHHbIX. YacTHble mpou3BonHble. KacarenbHas
IUIOCKOCTh U HOPMAaJIb K TIOBEPXHOCTH. IKCTPeMyM (YHKIHH JBYX
nepeMeHHbIX. Hanbonbiee n HauMeHblnee 3HaYeHUsT (PYHKLNN JIBYX
NIEPEMEHHBIX B 3aMKHYTOH 001acTH.

HHuTerpajabHoe uc-
yHcaeHne GyHKIHU
OJHOM MepeMeHHOoI

ITepBooOpasznas. HeonpeneneHHslii MHTErpan u ero cBoicrea. Tab-
nauia uHTerpanoB. HemocpencTBeHHOE MHTErpUPOBaHUE U UHTETpU-
pOBaHMe MOJABEACHUEM MO 3HAK nuddepeHmrana. 3aMeHa nepeMeH-
HOM M MHTErpUpOBaHHUE MO YacTsIM B HEONPEIENeHHOM HUHTerpale.
Muorounensl. Teopema besy. OcHoBHast Teopema anrebpsl. Pasio-
JKEHHE MHOTOWIEHa C NEHCTBUTEIBHBIMH KO3((UIMEHTAMH HA JIU-
HellHble U KBaJpaTU4YHble MHOXWUTENU. PasnokeHue palnOHaJIbHbIX
npobeii. UHTerpupoBanme panuoHanbHbIX Apodel. MHTErpupoBanue
HEKOTOPBIX HPPALMOHANBHBIX M TPAHCUEHIACHTHBIX (QyHKIMHA. 3ana-
4y, NPUBOJSALIME K IOHITHIO OIpeneseHHoro uHrerpana. Omnpene-
JICHHBIA WHTerpas, ero croiicrea. @opmyna HetotoHa-JleliOHuia, ee
MIPUMEHEHUE JJIsl BBIUMCIIEHUs] ONPEeIeHHbIX HHTETPaJioB.

HecoOctBenHble nHTErpaiibl ¢ OECKOHEUHBIMU TMpEAeNaMi U OT He-
OrpaHUYEHHBIX (PYHKIUH, UX OCHOBHBIE CBOHCTBA.




HudpdepenunanbHbie
YPaBHeHHS

dusznueckue 3agayu, NpuBoLAKe K AudpepeHnInatbHbIM ypaBHe-
HusM.  JluddepeHnanpHple ypaBHEHHsT NEPBOrO MOpsiiKa. 3anava
Komm. Teopema cyiecTBOBaHUS U €IUHCTBEHHOCTH PEIICHUS 3a1a4H
Komm. OcHoBHbIE Kiacchl nupepeHIHnaNbHbIX YPABHEHUH NIEPBOTO
NOPsIZIKA, UHTETPUPYEMBIX B KBaAPATypax.

Juddepenumnanbable ypaBHEHUS BBICIINX MOPSAKOB. 3amaya Komu.
YpaBHEHUs, NOMYCKAIOLIUE TOHIKEHUE MOPSIIKA.

Jlunetinple nuddepeHuanbHble YPaBHEHUS: OOHOPOAHbIE U HEOA-
HoponHbie. OOmee pemenne. Meron JlarpaHxka Bapraluy TOCTOSH-
HbIx. JluHelinpie nuddepeHInaTbHbIE YPaBHEHUS € MOCTOSIHHBIMU
k03 (ppuumenTamMu. YpaBHEHHs C TPABOH YaCThIO CIIELUAIBHOTO BU-
aa.

ITonsitue o nuddepeHraIbHbBIX YPABHEHUSIX B YACTHBIX NMPOU3BO/-
HBIX (YPaBHEHHUS MaTEMaTHIECKOH (PU3HKH)

3-Hu cemecTp

Panwl

[Monstne uncnosoro psina. Yactuunbie cymMmmbl. CxonumocTs psina. He-

oOxoxaumblii mpusHak cxonumoctu. Kpurepmit Komn cxogumocTtn uuc-
n0Boro psaa. IIpusHak cpaBHeHus. JlocTaTOUHbIE IPU3HAKA CXOOUMOCTH
PAOOB C MOJIOKUTEJIBHBIMUA YWICHAMH. NPU3HAKU CPABHEHUS, PaauKaJlb-
Heli npusHak Komm; npusnak lanambepa; nnTerpanbHblil npusHak Ko-
mu. 3Hakouepenymwmecs psapl npmsHak JleiiOHuma. AOcomroTHas u
YCJIOBHAS CXOIUMOCTb.

OyHKIMOHANBHBIE psaabl. OONACTh CXOAMMOCTH. PaBHOMEpHAst CXOIU-

moctb. [IpusHak Betiepmrpacca. Ctenennsie psinbl. Teopema Abens. Psi-
nel Tetinopa u Maknopena. Pasnoxenne QpyHKIUI B CTETIEHHBIC PSIIbI




10

Teopus
BePOATHOCTEN U
MaTeMaTH4eCKAasl

CTATHCTHKA

Cnyuaiinbie coOprtusi. IIpocTpaHcTBO 35meMeHTapHbIX cOObITHH. [ToHS-
THE CIy4aiiHOTro coObITHs. BeposTHOCTE. AKCHOMAaTHYECKOE MMOCTPOCHNE
TEOPUH BEPOSITHOCTEN. Y CIOBHAsI BEPOSITHOCTb. POpMysia NOJHON BEPO-
stHocTH. Popmyna batieca. Cxema bepnymmu. Teopemsr Ilyaccona u
Myaspa-Jlannaca.

Cnyualinele BenmuuuHbl. JIMCKpeTHbIE CilydaiiHble BeTUYUHbl. PYHKIUSA
pacrpenesieHnsl U ee CBOWCTBA. MaTeMaTuyeckoe OXKUAAHWE U AUCIIEp-
cusl.

HenpepeiBuble ciydaiiHple BenuduHbl. DyHKIUSA pacrnpeneneHus u
IJIOTHOCTb BEPOSITHOCTH, UX CBOMNCTBA. MaTemaTuueckoe OXXHIaHue U
JOUCIIEPCUsl HENPEPBIBHONW CiydaiHON BennuuHbl HopmanpHOe pacmpe-
JeNeHne U ero cBoiicTBa. 3akoH Oonpmmx yucen. Teopemsl bepHymu u
Uebbrena. LlenTpanpHas npenenbHas Teopema JIsmyHoBa.

CraTuctudeckoe OmucaHUe pPe3ysbTaToB HaOmoneHwid. [ eHepanbHas
COBOKYIHOCTH U BbIOOpKa. Bapuarmonneiii psan. I'ucrorpamma, sMnupu-
gyeckast QYHKLHS paclpeneneHus], BBIOOPOUHas CPENHAA U TUCTIEPCHST.

CraTuctudeckne OLICHKH: HeCMelleHHbIe, 3QQEeKTUBHBIE, COCTOATENb-
Hble. [loBepurenbHasi BEPOATHOCTb U JOBEpUTENbHBIN MHTepBaji. Onpe-
neneHne HeoOXoauMoro odbema BBIOOPKH. [IpMHIMI MakCHMaIbHOTO
NPaBIONIONO0Hs.

@DyHKIMOHANbHAsT 3aBUCUMOCTb U perpeccusi. Kpuble perpeccun, Ux
croiictBa. Koadumuent koppensunn, KOppeasuoHHOe OTHOLIEHHE, X
CBOICTBA U OLICHKH.

MeTtons! 06pabOTKH pe3yIbTaTOB U3MEPEHHIL.




5.3. lIpakTuyeckue 3aHATHS

Tabnuua 5

NoeNe

n/n

HaunmenoBanue
pasaejia AMCHMILIH-
HBI

Conepxanue pa3aena

l1-1 cemecTp

Jluneiinas anredpa

Brmucnenue onpenenurenei 2-ro, 3-ro U n-ro nopsakos. Pemenune
CUCTEM JIMHEeNHBIX ypaBHeHUN MetonoMm Kpamepa. CrnokeHue U BbI-
YUTAHUE MATPULl U YMHOXKEHHE UX HA YMCJIO. Y MHOXEHHUE IBYX MaT-
puu. Meron I'aycca pemennst CUCTEM JIMHENHBIX YPaBHEHUN

DJIeMeHTbI
BEKTOPHOI1 ajredpsol

Pemenue 3amay Ha HAXOXKAEHUE KOOPIUHATHOHN (POPMBI 3ammcH BEK-
TOpA, €r0 JUIMHBI, ONPEIEICHHE B3aMMHOIO PACIOIOKEHUS BEKTOPOB
Ha TIJIOCKOCTH U B IMPOCTPAHCTBE. Brruncnenue CKaJIAPHOTO MPOU3BE-
ACHUA BEKTOPOB, HAXOXKACHUEC YCIOBHA HUX NCPHCHAUKYIAPHOCTH.
BeKTOpHOe " CMCIIAaHHOC NMPOU3BEACHHA BEKTOPOB U UX I'COMECTPUYC-
ckuil cmblca. [Ipunoxenne BEKTOPHOrO U CMELIAHHOTO MPOU3BEIE-
HUN BEKTOPOB IJIs1 pEHIEHUs] TEOMETPUUYECKHX 33134

AHATHUTHYECKAH
reoMeTrpust

IMocTpoenue npsimoii Ha muiockoctu. CocTasieHne OOIIEero ypaBHe-
HUSI TIPSIMOM, TMpoxopsAlieil uepes nBe Touku. llpuBenenue obuiero
YpaBHEHHUs NMPSIMOM K YPABHEHHUIO B OTPE3KaxX U K YPABHEHHUIO C yI-
J0BbIM KO3 duumenrom.  HaxoxxneHue yria MeXAy MNPsIMBIMIL
VYcnoBus napanienbHOCTH U NMEPHNeHAUKYJSIPHOCTH mpsiMbIx. Ompe-
JEJeHUe PAacCTOsIHUA OT TOYKH A0 npsiMoi Kpusble BTOpOro nopsia-
ka. [IpuBenenne oOmMUX ypaBHEHHH KPUBBIX BTOPOrO MOpPsiKA K Ka-
HOHUYECKOMY BUY U NOCTPOEHUE 3TUX KPUBBIX.

Teopus npeaesion

Oyukius. O6nactes onpenenenus pyHkuuu. OCHOBHBIE XapaKTepH-
cTHKH (YHKUMH. BblMUCIEHHE NpenenoB ¢ UCIONb30BAHHEM OCHOB-
HBIX TeOpeM 0 npepenax. beckoneyHo mManble 1 OeCKOHEUHO OoubIINe
¢ynkumnu. PackpeiTie HeonpeneaeHHoCTeH. Bpraucnenne npenesios ¢
UCIOJB30BaHUEM MEPBOrO M BTOPOrO 3aMeYaTelbHbIX mpenenos. He-
npepbiBHOCTD PpyHKIIMYU B Touke. Touku paspwisa I u Il pona.

HupdepenuunanbHoe
HCYHCJIeHHe
byHxumi

OJHOM MepeMeHHOoI

IMpasuna nuddepennupoanus. Juddepenuuposanue CloKHON
¢bynkumu. {nddepeHnpoBanne HEIBHOW U MapaMeTPUIECKH 3a1aH-
Hol (pyrkumii. I[TpousBonHeie n qudhepeHInanbl BBICIINUX MOPSIKOB.
Jlorapudmuueckoe nuddepenuuponanue. Mcmnonp3oBanue npaBuia
JlonuTans 1uist pacKphITHS HEONPEAETIECHHOCTEH.

HccnenoBanue (yHKIUH C TMOMOIIBIO TpOU3BOAHON. HaxoxnmeHue
UHTEPBAJIOB MOHOTOHHOCTH M TOYEK DSKCTPEMyMa;, HaXOXKIEeHHE
HanOOJIBIIEr0 M HAMMEHBIIETO 3HAYeHNH (PYHKINH Ha 3aJaHHOM OT-
pe3ke. HaxokneHne MHTEPBAOB BBITYKJIOCTH, BOTHYTOCTH M TOYEK
nepernba. Haxoxnenne acumnrot. Iloctpoenue rpaduka GyHKIHH
HAa OCHOBAHHH MPOBEIEHHOIO UCCIENOBAHNS (DYHKITHH.




2-HmcemecTp

JAndpepennnansHoe
. | OOnactb onpenesneHus, TMHUH YPOBHA (YHKIMH ABYX IEpe-
HCYHC/IeHHE (PYyHKIHH
O OMERHX MeHHbIX. YacTHble npon3BoaHble. uddepeHnupoBanue caox-
H o
HOU PpyHKUMH, YacTHBIE MPOU3BOAHBIE BHICIIUX MOPSIAKOB.
NepPeMEeHHBIX
HeonpenenenHelii HHTErpas U €ro OCHOBHbIE cBOIicTBa. Taod-
nuna uHTerpanoB. OCHOBHbIE METOAbI HHTETPUPOBAHUS: HEMO-
CPEICTBEHHOE HHTErPUPOBAHUE, METO/ MTO/IBEIEHUS TIO]] 3HAK
muddepeHnmrana, MeETon 3aMeHbl IIEPEMEHHOM, METO/I HHTETPH-
poBaHus 1o yactsaM. KomrmiekcHble yncna. Anredpandeckas
¢dopma 3anucu KOMIUIEKCHOTO yrciaa. Moayib u aprymenr. Jleii-
CTBUS HaJl KOMIUIEKCHBIMU YHcIaMu. TpUroHOMeTpuuecKas u
nokasaresbHast (POPMBbI 3aITUCH KOMIUIEKCHOTO yncia. Popmyna
HHTerpanbHoe

HCYHCJIeHHe (PYHKIHI
OJHOM MepeMeHHOoI

Myaspa-Jlannaca. MHorounenel. Pa3noxeHne MHOrO4ieHa Ha
JIMHENHBIE U KBAPaTHbIE MHOXKUTENIU. THUIIBI MPOCTEHIINX APO-
Oeli u ux uHTErprpoBanue. MHTerpupoBaHue palmoHaIbHBIX
npoOei METOIOM Pa3JIOKEeHUs Ha pocTeimue npodbu. MuTe-
IPUPOBAHHE MPOCTEHININX UPPALIMOHANBHBIX QyHKIUH. MHTeE-
IPUPOBAHHE TPUTOHOMETPUUECKHUX (PyHKLMH. Boraucnenue
OTIPeNeNIEHHOr0 UHTErpata ¢ moMoribo Gopmynsl HeroToHa-
JleitbHuna. 3aMeHa iepeMeHHOM B ONPeAeIEHHOM HHTErpaJe.
Hnrerpuposanue no gactsM. HecoOcTBeHHBIE MHTETpabl. BbI-
YHCIICHNE MHTErPAJIOB ¢ OECKOHEUHBIMU TPAHULIAMH U UHTETpa-
JIOB OT Pa3pbIBHBIX (DYHKIIHH.

HudpdepenunanbHbie
YPaBHeHHS

YpaBHEHUs ¢ pa3aesaOIUMUCS EPEMEHHBIMU, ONHOPOAHBIE U
JTuHEeNHbIe ypaBHeHUs 1-ro nmopsaka. Juddepenimanbabie
YPaBHEHHUs 2-r0 NOpsAJKa, JONMYCKAKOINUE MOHUKEHUE NTOPsAKa.
Jlunetinble nuddepeHuanbHble ypaBHEeHUs 2-r0 nopsaka. Jlu-
HENHbIE OJHOPOAHBIE U HEOAHOPOHbIE YpaBHEeHUs. JINHEHbIE
i depeHInaTbHBIE YPAaBHEHHSI C IOCTOSIHHBIMU KO3 UITeH-
TaMH. PereHre omqHOPOIHBIX U HEOJHOPOAHBIX auddepernn-
AJNIbHBIX YPAaBHEHUH C IOCTOSHHBIMU KO3 (PUILIUEHTAMU C TIPaBOi
YaCTBIO CNIELUATIbHOIO BUJA.




3-H cemMmecCcTp

9 Panbl

Uucnosele psiabl. CxoauMOCTb U cymma psafa. OCHOBHbIE CBONCTBA
cxonsaumxcs psanos. Heobxomumoe yciioBre CXOAMMOCTH 3HAKOTIONIOXKH-
tenpHOTrO psina. Teopemsr cpasaenus. [IpusHaku J{amambepa, Kormu.
3Hakouepenyromuecs psabl [IpusHak Jletioauna. Ionsitre o GpyHkmmo-
HanbHOM psifie. CTeneHHble psaabl. MHTepBan u paauyc cxonumoctu. Pas-
noxenne QyHkuuil B psg Teinopa u MaknopeHa

Teopus
BEPOSATHOCTEH U
MaTeMaTH4eCKAasl
CTATHCTHKA

10

OO0utmne mpaBuiia KOMOMHATOPHUKH: PABHIIO CYMMBI, MTPABUJIO TIPOH3BE-
nenus. Pasmemenus, nepectaHoBky, couetanns. CiaydaiiHbie COOBITHS U
onepaunu Hag HUMHU. HecoBmecTHbIe coObITHsA. [loHAas rpymnna monapHo
HECOBMeECTHBIX coObITHii. Kitaccuueckoe onpeneneHne BEpOSITHOCTH.
TeopeMsbl CIOXKEHUS U YMHOXKEHHsI BEPOATHOCTEH. Y CIIOBHAsI BEPOAT-
HocTh. Dopmyna nonHo# BepositHocTH. Popmyna baiieca. Cxema bep-
HYJUJIH.

JluckpeTHas ciydaiiHas BEIMUYMHA U €€ OCHOBHBIE XapaKTePUCTUKH.
HenpepriBHas cnyvalinas sennunHa. PyHKIUA pacnpeneneHus U mioT-
HOCTb BEpPOSITHOCTEH. MaremaTuyueckoe OXXuaHue U JUCTIepPCHsl Hellpe-
PBIBHOM CITy4aiiHON BEJTUYHHBL

I'enepanbHasi COBOKYITHOCTh U BbIOOpKa. Bapuanunonsstii psia. I'ucro-
rpaMma, SMIMpryeckast QyHKIUS pacrpeneieHus, BBIOOPOUHas CPEIHsIs
u nucnepcusi. CTaTUCTUYECKHE OLIEHKH: HeCMeIleHHbIE, 3(h(EeKTUBHBIE,
cocrosiTenbHble. JloBepuTeNbHast BEPOSTHOCTD U JOBEPUTENIbHbBIN UHTEP-
Bas. Onpenenenue Heodxoaumoro oobeMa BeIOOpKH. ITpuHIIMT MakcH-
MaJIbHOT'O TIPABIONOO0US.

@DyHKIMOHAIbHASI 3aBUCUMOCTD U perpeccusi. Kpusble perpeccuu, ux
coiicTBa. KoahpULMeHT KOppesiuu, KOPpPeIsUOHHOE OTHOIIECHUE, X
CBOICTBA U OLICHKH.

6. CamocrosiTeqibHast pad0Ta CTYACHTOB M0 JMCUHIINHE

IlepBbIN cemecTp

BOl'lpOCbl AJA CAMOCTOATEIBHOIO H3YyUYCHHUA

JIuHeliHbBIE MPOCTPAHCTBA U ONIEPATOPSI.

1. Jluneiinble mpocTpaHCcTBa. JIMHENHAss 3aBUCUMOCTb U HE3aBUCHUMOCTb CUCTEMBI BEKTOPOB. Pa3MepHOCTE u

0a3uc TMHEHHOrO MPOCTPAHCTBA.

2. IlpeoOpazoBaHre KOOPAUHAT MPU MEpEexone K HoBoMy Oa3ucy. JInHeliHbIe onepaTopsl U AeHCTBUS

Haa HUMU. CBsI3b MEXKIy MaTPUIIAMU JIMHEHHOTO OTlepaTopa B Pa3IMYHBIX Oa3ucax.

3. CobcTBeHHBIE 3HAYEHUST U COOCTBEHHBIE BEKTOPBI JIMHEHHOrO Ooreparopa. XapaKTepUCTHUECKHI

MHOTOYJICH.

Ksaaparuunsbie popmsl.
4. bunuHelHble U KBagpaTUUHbIe (OpMBL. MaTpHLia KBaAPATHIHON (POPMBL.
5. IlpuBeneHue KkBanpaTUIHON POPMBI K KAHOHUUECKOMY BHIY.
6. @OpMyIUPOBKA 3aKOHA UHEPLIVU.
7. Kpurepuii CunbBecTpa NOJOKHUTEIBHON ONPEAEICHHOCTH KBaAPATUIHONH (POPMBI




1.
2.
3.

Oo0pasen 3agaHus AJ151 CAMOCTOSITEILHONH PadoThI

1. Pemmuts cucremy ypaBHeHuii a) meronoMm JKopmana-I'aycca; 6) mMeTomoM MomupuIMpPOBAHHBIX

JKOPJIAHOBBIX UCKIMOUeHUH. Haiitn Bce Oa3ucHbIe peIeH st CHCTEMBI.

2. Tloka3ath, 4TO BEKTOPBI O, d,, (3 0OpasyloT Oasuc B Ru Pa3IOXKUTL BEKTOp (I, MO 3TOMY

Gasucy: d; =(2:1.3), a, =(-4-2;-1), a;=(34;5), a,=(1:3;2).

3. Jlana MaTpuna A JTMHENHOTro orepaTopa B R2 :

1) TTocTpouTs MaTpUUHBIN ONEpaTOp, 3aJaHHBII MaTpULIEH A.
2) Haiitu coOCTBeHHBIE 3HAYEHUS U COOCTBEHHBIC BEKTOPHI JINHEHHOTO OnepaTopa (MaTpHIlb).

o 2
3) Tlpusectu kBaapaTuuHyO (Gopmy, 3amaHHyrO MaTpuieii A B R°, K KaHOHMYECKOMY BHIY, a
TaK:Ke OPTOHOPMHUPOBAHHBIN OA3UC, B KOTOPOM OHA UMEET 3TOT BUJI.
4) BBISICHUTH, SIBIISIETCS JIU KBaApaTH4IHas (hOpMa 3HAKOOTIPEHACTIEHHOM.
2 -1 0

Bropon cemecTp
Bonpocs! aJis1 camocTosITe/ILHOM padoThI

IIponssonnas GyHKIMU MO HAMPABJICHHUIO U €€ TeOMETPUIECKUN CMBICII.
I'pagueHT PyHKIIUHN U €r0 reOMeTPUIECKUN CMBICII.
O6paboTka HKCIEPUMEHTATBHBIX JAHHBIX METOJIOM HAMMEHBIIINX KBAIPATOB.

Oo0pasen 3agaHus 17151 CAMOCTOSITEILHONH PadoThI

1.

2.

HaiiTi nmpon3BogHYO MO HaNpaBIEHUIO OMCCEKTPHCHI MEPBOT0 KOOPAUHATHOTO yria B Touke M(1;1)
GyHkimu z=x"y—5xy” +8.

HaiiTu mpou3BOAHYIO MO HAaNpaBJeHHIo QyHKIMU U =X~ —2xz+)° B Touke M(1;2;-1) mo Hanpase-

Huto Bektopa MM |, rne M, umeer koopauHaThl (2;4;-3).

HaiiTi nmpon3BogHYO MO HANPaBJIEHHIO OMCCEKTPHUCHI IEPBOTO KOOPAWHATHOTO yria B Touke M(1;1)

GyHkimu z=x"y—5xy” +8.

o X

alTU TPaUEHT U €ro MOAYJb QYHKIMU: a) Z :# B Touke M(0;3); 6) u=x"+y*+z° B
x4y +1

touke M(-1;2;0).

[To ganubpiM TaOauubl HaTH QyHKUMIO Y =ax+b, HawnydmiuM 0Opa3oM OMUCHIBAOINYIO CBSI3b

MECXKAY MOJYUYCHHBIMH 3KCNCPUMEHTAJIBHBIMU NJaHHBIMU. BHGCB Y, — SKCICPHUMCHTAJIbHBIC 3HAYCHUA

COOTBCTCTBYIOIMEC 3HAYCHHUAM X, , IIOJTY4ICHHBIC OIIbITHBIM HYTéM.
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X, 1,0

1,5

3,0

4,0

5,0

Vi

2,5

3,0

2,5

1,5

0,5




Tperun cemecTp

Bonpocs! 1151 camocToOATE/ILHOM padoThl

1. Ilo naHHBIM 7 U3MEPEHUN HEKOTOPOU BEJIMYMHBI HAUICHBI CPEHSS PE3YJIbTaTOB U3MEPEHUH, paBHAs
30 u BeIOOpOYHAs nucTiepcHst, paBHas 36. Halinure rpaHuiipl, B KOTOPBIX ¢ HAIEKHOCTBIO 0,99 3aKio4eHo
HUCTUHHOE 3HaY€HUE U3MEPAEMON BETNYNHBL

2. Ilo BeIbopke oObema n=30 HalineH cpenuumii Bec m3nenuit X, =130e, U3TOTOBJIEHHBIX HA NIEPBOM
CTaHKe; 110 BbIOOpKe oO0bema m=40 HalineH cpenHuii Bec u3nenuit Y, =125 &, U3rOTOBJIEHHBIX HA BTOPOM
cTaHke. 3BECTHBI TeHepanbHbIe NUCIIEPCHH 0o = 602", Gyz =802°. . TpebyeTcs Ha ypOBHE 3HAYUMOCTH
0,01 mposeputhb HyneByro runoredy H,: X, =Y, NpoTuB KOHKypupyoowmei runoressl H,: X, >Y,.
[Ipennonaraercs, 4To reHepabHbIE COBOKYITHOCTH PacpeiesieHbl HOPMAIbHO, a BBIOOPKH HE3aBHCHUMBL

3. HaiiTu noBepUTEIbHBIN UHTEPBAJ AJIs1 OLEHKH MAaTEMaTHYECKOrO 0>KMAAHNs ¢ HOPMAJIBHOTO pac-
npeaeneHns ¢ Haa&KHOCThIO ¥ = 0,95, 3Has1 BBIOOPOUYHYIO CPENHIO X = 67,4, 00bEM BBIOOPKHU (YUCIIO
HabmoneHuil) n=1[44 u cpeaHee KBaIpPaTHUIHOE OTKJIOHEHNE O =4.

4. KonuvecTBeHHBII NMpu3HaK X reHepalIbHON COBOKYITHOCTH pacnpeneiéH HopmanbHO. [1o BeiOopke
00béMa n=36 HalineHbl BbIOOpOUHas cpenHsas ¥ = 20 u s = 0,8. HaliTu noBepuTeNbHBINA HHTEPBAJ IS He-
HM3BECTHOTO MaTEMaTHYECKOTO OKHUJIAHUS a ¢ HaAEKHOCTBIO 0,95,

Y4yeGHo-MeToaAHYECKOE 0O0ecTeueHHe CAMOCTOATE/IbHOH PadoThI CTYACHTOB

1. Hanxo II. E,, ITonos A. I'., KoxeBnukosa T. 5. Bricinass mMaremaTtuka B yHpaKHEHUSIX U 3a7auax:
Yueb6. nocodue anst By30B. — M.: OO0 «Mznarenscto ACT»: 00O, 2000. «M3narenscTBo «Mup u
obpazoBanue», 2014.

2. I'mypman B. E. Teopust BepossiTHOCTE!N 1 MaTeMaTH4eCKasl CTaTUCTUKA. — M.: Beiciias mkona, 2003.

3. JMamaesa JLIII., Matamesa X.II. JluneitHas anreOpa. YdeOHOe mocoOue MO W3YUEHUIO pa3jaelnia-
I'poznsiit, UTIII ITHTY, 2013.

4. Maromaesa M. A., Ucaesa JI. M. Ilpaktukym mno Beicmeil maremaruke. Yacte — 1, 2. YuebHo-
METOANYECKOe TIOCO0He It CTYACHTOB SKOHOMUYECKHX crienuanpHocTeil. — ['posHeri, 2014.

5. Caupos A. A. Kpatkuii kypc Bbiciuei Matematuku. — I'posubii, UIIL{ TTHTY, 2014.

6. IIucemennsiii 1. T. KoncnekT gexumii o Beicuien MaTeMmatuke. [lonHeni kype. — M. Beicinas mkona,
2013.

7.01eHOYHbIC CPEACTBA

7.1. Bompocsl K py0e:KHBIM aTTecTalUsIM

IlepBbIN cemecTp

Bonpocs! k nepBoii py0esHOH aTTecTALUH

—

Omnpenenurenu 2-ro U 3-T0 MOPAAKOB. AnredpanyecKue JOTIONHEHHSI 1 MHHOPBL.

2. Tlonstre 00 ompenenuTene #-ro MOPsIKa. OcHOBHbIE CBOICTBA ONpenenuTeneil, ux NpuMeHeHne
K BBIYHUCJIICHHUIO onpenenHTeneI‘/’I n-TO MOopsaKa.

3. Cucremnl 1uHelHbIX ypaBHeHul. [Ipasuno Kpamepa. OnHopoaHas cucrema.



Martpunel. [leiictBus Han marpunamu. OOpartHas marpuna. MaTpudHblil cnocod peleHust CHCTEM
JIMHENHBIX YPABHEHUN.

Pemenne cucteM nuHeENHBIX ypaBHeHHUN MmeTonoM I'aycca. MccrnenosaHue CHUCTEM JIMHENHHBIX ypas-
HEHUU.

JlexapTOBbI MPSIMOYTOJIbHBIE CUCTEMBI KOOPAMHAT HA IMJIOCKOCTH U B mpoctpaHcTse. Ilonspnas cu-
CTeMa KOOPAUHAT.

Bexropel. JIuneiiHble onepannu Haj BeKkTOpamu. JINHEMHO He3aBUCUMBIE BEKTOpHI. basuc, pasnoxe-
Hue no Oasucy. Ilpoekmu BekTopa Ha ocu koopauHat. Koopamnatel BekTopa. JlMHA BEeKTOpa U
HaNPAaBJIAIOIUE KOCUHYCBL. Y CJIOBUSI KOJUIMHEAPHOCTH BEKTOPOB.

CkanspHoe mpou3BeleHHe BEKTOPOB U €ro CBOICTBAa. YTroi MexXAy BEeKTOpaMu. Y ClIOBHUE MepHeHu-
KYJSIPHOCTH [BYX BEKTOPOB. ME€XaHUYECKUI CMBICI CKAJISIPHOTO MPOU3BENCHMUS.

BexTopHoe npousseneHue BekTopoB. OCHOBHBIE CBOMCTBA U BBIUUCIIEHUE Uepe3 onpeaenutens. ['eo-
METPUYECKOE MPUIIOKEHUE BEKTOPHOTO MPOU3BENCHHUS.

10. CmemanHoe npousBeneHre BeKTOpoB. OCHOBHbIE CBOWCTBA M BBIYMCIEHHE 4e€pe3 OIpedeUTeNb.

KomnanapHOCTB TpE€X BEKTOPOB. I 'eoMeTpuiecKkoe NPUIIOKEHNUE CMELIAHHOTO IPOU3BENCHMUS.

11. IlpsimMasa Ha nnockocTu. Pasnuunble BUABI YPaBHEHUN NMPSMOM HA IUIOCKOCTU. YTOJ MEXAY NPSMBbI-

MH. Y CI0OBUS NEPNECHAUKYJIAPHOCTU U TAPAJIICITIBHOCTHU IPAMBIX. Paccrostane ot Toukn a0 HpﬂMOfI.

12. KanoHnuecKne ypaBHEHHsI KPUBBIX BTOPOT'O MOPSAKA: OKPY>KHOCTH, 3JUIHIICA, TUNEpOOIbI, mapadosibl.
13. YpaBHEHHUs IJIOCKOCTH U NPSIMOM B MPOCTPAHCTBE. YTOJN MEXAY NPSIMBIMHU. YTOJ MEXKAY NPSMOU U

I0CKOCThI0. Touka nepeceuenust NpsiMON U MIOCKOCTH.

OO0pa3sen 6unera nepsBoii pyde:kHOI aTTeCTALIUU

. Haittu npoussenenune matpury A*B, eciu: g [—2 3] _ [5 2]

-5 -6 4 —7

. Pemnts cucteMy nuHeiiHbIX ypaBHeHuii MerogoM Kpamepa umi Faycca: | %1 +2X2 +3X3 =5,

2x) —xy; —x3 =1,

x, +3x, +4x; =6,

3. YpocTuTe BbIpaKeHHE: (25 + SZ)x (Zz + 25)
4. Haiitu 00béM mupamunst ABCD, ecma: A(3; 2; 11), B(0; 3; 13), C(4; 3; 9), D(3; 3; 1).

6.

. CocTaBuTh ypaBHEHHUE TIOCKOCTH, MPOXOsIIEH Yepes Tpu ToUku M, (-3;0; 1), M,(0; 2; 3), M5(3; 1, -1).

CocraBuTh ypaBHEHUs IPAMOM, NPOXOAAMEN Y€pe3 TOUKY A, (2;—3;5), HEPIEHAMKYJIAPHO MIOCKOCTH

3x-5y-z+2=0.

Bonpoch! ko BTOpO# py0eskHOH aTTecTALMH

IIpenen pynxumu B Touke. [Ipenen pynkumnn Ha Geckoneunoctu.  OIHOCTOPOHHKE Mpeebl.
OrpannueHHOCTb (YHKIMH, UMEIOLIEeH Mpee.

beckoneuno Oonbmas u OeckoHEYHO Manast GYHKIMH U CBsA3b MEXAY HUMH. PasnoskeHue GyHKIHH,
UMeEIOLIeH Mpefiel], HA IIOCTOSHHYI0 1 OECKOHEYHYI0 MAJYIO.

0 0
OcHoBHBIE TeopeMbl 0 npefnenax. Packpeirue HeomnpeneneHHoctedt | — | u | — | Ilepsblii 3ameua-
a0

TEJbHBIN Openent.
Uucnosele nocienosatenbHocTy. [Ipenen nocienosarenbHocT. CylllecTBOBaHUE Ipeniesa MOHOTOH-
HOW OrpaHUYEHHO nocnenosarenbHocTH. Yncio e. HatypaspHbie torapud)Mbl.



5. CpaBHeHHe OECKOHEYHO MajibIX. JKBHBAJEHTHbIE OECKOHEUHO Majble. 3aMeHa OECKOHEYHO MaJIbIX

SKBUBAJIEHTHBIMH NPU BEIYUCIEHUN NIPEENOB.

HenpepsiBHOCTD QPyHKLINHN B TOUKe. TOUKH pa3pbiBa QYHKINH U UX KIACCUPUKALIHSL.

7. HenpepsiBHOCTh yHKIMH Ha oTpe3ke. CBOWMCTBA HENMPEPBIBHBIX HA OTpe3ke (PYHKLMIA: OrpaHHYeH-
HOCTb, CyIIECTBOBAHME HAWOONBILIET0 U HAMMEHBIIETO 3HAYEHUH, CYIECTBOBAHUE MMPOMEKYTOYHBIX
3HAYEHUN.

8. OmpeneneHue NPOM3BONHONW  (PyHKIMH, €€ MEXaHMYeCKHMHd ©  Te€OMETPUYECKHHA  CMBICI.

YpaBHEHHUsI KacaTeIbHOU U HOPMAJIH.

9. Huddepennman GyHKINU U €ro reoMeTpudeckuii cMbici. MaBapuanTHocTs Gopmsl auddeperunana
1-ro nopsinka.

10. IIponsBoaHbBIE OCHOBHBIX 3JIeMeHTapHbIX GyHKIMA. [IpaBuna nuddepenumuposanus.

11. IIpousBoanas cnoxxkno ¢pyHkumu. Jlorapupmudeckoe nudpepeHpoBanme.

12. TuddepenumpoBanne QyHKINH, 3aJaHHBIX B TAPaMETPUIECKON U HESIBHOH popmax.

13. IIpoussoansle u audGepeHnanbl BHICITNX MOPSAKOB.

14. Ilpasuno Jlonurans.

15. Teopemsr @epma, Posns, Jlarparka, Komm o nuddepennmpyemprx GyHKIUIX.

16. UccnenoBanue PyHKIHH C MOMOIIBIO MTEPBOU MPONU3BOAHON: HEOOXOIUMBbIE U JOCTATOYHBIE YCIIOBHS
BO3paCTaHUs U yObIBAaHHS (PYHKLHH.

17. Dxctpemym pynkunu. Heobxoamumoe 1 1OCTATOUHOE YCIOBHUS CYIIECTBOBAHUS SKCTPEMyMa.

18. AcumnToTs! rpaduka QyHKIIHH.

19. BeInmyKkJ10CTh, BOTHYTOCTD U TOUKHM Neperuda rpaduka Gynkiun. Heodxonumoe 1 1ocTaTouHOE yCio-
BUSI CYIIIECTBOBAHUS TOYEK reperuda.

o

O0pa3sen Ousera BTOpoii py0eskHOI aTTeCTALIUH

o2t 45k 41 i . oAlx=1-1 1)
1. Haiitu npenensr: 1) lim i, 2) lim sme’ 3) Im ——  4) tm x-1 .
X—>00 7x3 +x+10 x>0 2x x—>2 x-=2 x—oo\ X +3

. . 2 1
2. Haiiru npoussonubie GyHKumii: |) y=5x* t—=-—143.2) y=cos'2x, Jy=x e, 4) 0+ +y2 =0

3.2
©ox

3. HaiiTu 5kCTpeMyMbl U HHTEPBAJIbI MOHOTOHHOCTH (DYHKLIUHU y =

2

x>-1

2x+1

4. Haiitu acumMnToTsl rpaduka yHKumM p = =———.
X

Bropon cemecTp

Bonpocsl k nepBoii py0e:kHOI aTTecTALIUN
DyHKIIUN HECKOJIbKHX MepeMeHHbIX. ObmacTh onpenenenus. JInHuM ypoBHsL.
IIpenen u HEMPepPBIBHOCTL (DYHKIIMH HECKOJIBKUX MEPEMEHHBIX.
YacTHble MPOU3BOAHBIE MTEPBOTO M BTOPOTO MOPSAAKOB (PYHKIIMH ABYX MEPEMEHHBIX.
[Tonuelii nuddepeHan 1 ero UCrIoJb30BaHNE B NMPHUOIMKEHHBIX BBIYHCICHUSAX. MIHBapHAHTHOCTD
(dbopmbl oTHOTO AuddepeHnrana.
KacarenpHast IIOCKOCTh M HOPMAJIb K TIOBEPXHOCTH.
UYacTHble MPOU3BOAHBIE U TIOJHBIE TU(PEPEHIINAIBI BBICIIHX TOPSIIKOB.
7. HesBHble pyHKIMU U UX qudPEpeHIPOBAHNE.

Ll NS

SN



8. DkcrpemyM QYHKIMH IBYX NepeMeHHbIX. HeoOXxommmble U AOCTATOYHbIE YCIOBHS CYIIECTBOBAHHS
3KCTPEMyMa.

9. Tlousarue nepoodpa3Hoil. HeonpenenéHHblili UHTErpai U ero ceoiictea. Tabmuia HeonmpeneaéHHbIX
HUHTErPaJIoB.

10. OcHOBHBIE METO/BI UHTETPUPOBAHUS: HEMOCPEACTBEHHOE HHTEIPUPOBAHNE, METOI UHTEPHUPOBAHMUS
NOJBEICHUEM IT0]1 3HaK Auddepernnana, MeTon 3aMeHbl IEPEMEHHOM

11. MHTErpHpOBaHKe MO YaCTSIM B HEONPEAEIEHHOM UHTErpae.

12. Pa3nosxeHne MHOro4JIeHa Ha IMHEHHbIE U KBaIPATHBIC MHOXKUTEIH.

13. Tumnel npocTedmnx apodeli 1 UX HHTErPUPOBAHUE.

14. UHTErpupOoBaHne paliioOHAIbHBIX IpoOei METOIOM pa3IoKeHUsl Ha MPoCcTee qpodu.

15. UHTerpnpoBanne npocTeImnx HppanuoOHAIbHBIX (YHKIIHHA.

16. UHTErpupoBaHne TPUTOHOMETPUUECKUX (PYyHKIUH, YHUBEpCAIbHAS TPUTOHOMETPHYECKAsK ITO/ICTa-
HOBKA.

OO0pa3sen 6unera nepsBoii pyde:kHOI aTTeCTALIUU

1. Haiitu 06acTs onpenenenust QyHKIUU z = /9 —x” — y* . HaiiTi yacTHble €€ yacTHbIE MPOM3BOHBIE.
2. Haiitu cneayroimye UHTErpaibl:

) |3 - > 8 10U —alux: 6)je”xdx; B) [(Bx +1) e*dix;
coszx x3

H)J‘ (x — 5)dx ; e)Jcos3xcos9xdx.

xdx
ﬂj————;; .
A / 4—x 26+2x+x

Bonpocsbl ko BTOpOii py0e:kHOM aTTecTALNHU

3anauy, NpUBOJSILIME K TIOHATUIO ONpeneN€HHOro uurerpana. OnpenenéHHblii HHTErpas, CBOMCTBA.
®opmyna HetoTora-JleitbHuna. 3aMeHa mepeMeHHOM B ONPeeIEHHOM HHTErpaJie.
dopMyia HHTETPUPOBAHUS MO YACTAM ISl ONPENEIEHHOTO UHTErpaa.
HecoOcTBeHHbIE HHTETPATIBL.
Huddepenumnanpabie ypaBHEHHs: onpeaeneHue, nopsaaok 1Y, pemenne /Y.
Huddepenunansaoe ypaBHeHHE 1-ro mopsiaka: onpeaenaeHne; oolee u 4acTHoe petnerus. Teopema
CYILECTBOBAHUS U €AUHCTBEHHOCTH pewmenus s JIY 1-ro nopsnka.
Y ¢ pa3aensomyuMucs NepeMeHHbIMU, OTHOPOAHbIE U JIMHEIHbIE, METO/AbI UX PEIIEHUS.
IIpocreiinne ypaBHEHHsI BTOPOrO NMOPsAJKA, JOMYCKAOIINAE TIOHUKEHNUE MOPsIKa!
Jlunelinbie onHOpoaHsbIe /1Y 2-ro nopsaka: Teopema O CTPYKType €ro pelieHus
. HeogHoponrsle nuneliHbIe 1Y 2-T0 MOpsAaKa: TeopeMa 0 CTPYKType 00IIero pereHus
Jluneitabie ogHOponHbie /1Y 2-10 mopsiika ¢ MOCTOSHHbIME KO3 prnrenTaMu. XapakTepucTUIeCKoe
ypaBHEHHE U CTPYKTypa OOIIEro pereHus
12. Jluneiinbie HeonHOpoAHbIE JIY 2-ro mopsaka ¢ MOCTOSTHHBIMU KO3(PUIIHEHTaMK CO CIIeLUATbHON
MIPaBOM YaCThIO

N R W=

— = \O 00

Oo0pasen OuieTa BTOPOii pydekHOif aTTecTAlHK

1 F 4
1. Haiitu onpeneneHHble HHTETPaNbL. a) J' LA{ ; 0) I cos’ x sinx dx -
> (2x+3)
—+oo
2. Haiitu HecOOCTBEHHBII HHTErPAIT: J‘ Inx dx

1 X
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Haittn pemicHuA I[V a) _xy” — y’ — X Sll’ll = O’ 6) (1 + .X)y” + y' + 1 = O.
Y

Tpetnii cemecTp
Bonpocsl k neproii pydeskHoOi aTTecTAHA

Uucnosele psizibl, HaCTUUHAS CyMMa psifia, MOHIATHE CXOAUMOCTH U PaCXOAUMOCTH YHUCIIOBOIO Psija,
HEOOXOIMMOE YCIIOBHE CXOTUMOCTH.
IIpuMepsl CXOAALINXCS U PACXOALIUXCS PSIIOB.
JlocTaTouHble MPU3HAKU CXOAMMOCTH 3HAKOMOJOKUTENbHBIX PsiioB. IIpu3Haku cpaBHEHUS.
JlocTtarounble nmpusHaku cxonumoctu Jlanambepa, Komn.
3HaKonepeMeHHbIE U 3HAKOUEPEAYIOLIHeCcs Psabl, Tpu3Hak JlenOHnIa.
JlOoCTaTOUHBIH MPU3HAK CXOAUMOCTH 3HAKOMEPEMEHHBIX PsiIOB, aOCONIOTHAS M YCIOBHAS CXOIUMOCTH
PsIOB, CBOICTBA aOCOFOTHO CXOMSALIMXCS PSIOB.
Crenennbie psiapl. Teopema Abernsi. Papuyc, nHTEpBai 11 0061aCTh CXOAMMOCTH CTETIEHHOT'O Psiia.

OO0pa3sen Ousera nepsBoii py0e:kKHOMN aTTecTALIUN

2 3 4 5
+ + + + +
2-2 4.3 84 16-5 32-6

Hamucate oOmwmit uieH psina

0 5”
HccnenosaTe Ha CXOAUMOCTb YHCIIOBbIE PSBL 1) Z ; 2) Z—; 3) Z( D"

n13 \/n—

Haiit 06;1aCTh XOMUMOCTH CTEMEHHOTO Psifa Z \/_

Bonpoch! ko BTOpO# py0eskHOH aTTecTALMH
Knaccuguxanvst coOBITHIT: TOCTOBEPHBIC, HEBO3MOKHBIE, ClTydaiiHbie cOObITHSI. COOBITHS. COBME-
CTHMbIE€ 1 HECOBMECTUMBIE, PABHOBO3MOXKHBIE; 3aBUCUMbIE U HE3aBUCUMBbIE, TPOTHUBOMOJIOKHBIE,
TOJTHAS TPYIINA COOBITHIA.
Knaccrueckoe ornpeneneHne BepOSITHOCTU COOBITHS, €ro CBOWCTBA.
Anrebpa cobbiTuii. Y cioBHas BepossTHOCTD. [Iponssenenne u cymma coOpITuil. TeopeMbl YMHOKEHUS
U CJIOKEHUsI BEPOSITHOCTEM.
®Dopmyna noaHoi BepoaTHOCTU. Dopmyibl baiieca.
(CxeMa NOBTOPHBIX HE3aBUCUMBIX UCTIbITaHUN. @opmysibl bepryiuu, Jlannaca u Ilyaccona.
Canyyaiinbele Benmnmunsbl: quckperHeie (JICB) u nenpepsisable (HCB). Hucnossie xapakTepuCTHKH
CIyYailHbIX BEJIUYMH:
bunomuansHoe pacnipenenenne [ICB.
DyHKUMS pacnpeneNneHns U IoTHOCTh BepositTHocTel HCB.
Hopmanwsroe pacripenenenne HCB.

O0pa3sen Ounera Bropoi py0ekHOIl aTTecTALNH

. Y3 100 usrotoenenHsix aetanei 10 umeror nedexr. s nposepku Obutn otobpansl 5 neraneit. Ka-

KOBa BEPOSITHOCTH TOTO, YTO CPEH OTOOPAHHBIX eTael 2 OKaXKyTCs OpaKkOBAaHHBIMU?

. IapTus snexrpuyeckux nammouek Ha 20% wusrorosyieHa nepsbeM 3aBoioM, Ha 40% - BTOPBIM U Ha

40% - TperbuM. bpak cocraBnsier cooTBercTBEHHO 1%, 0,5% u 0,6% NPONYKLUHH 3THX 3aBOMOB.
Haiitu BEpOATHOCTB TOrO, UTO Hayady B3ATasi U3 NapTUU JIAMIIOYKA OKAXKETCsl CTAHAAPTHOM.

OXOTHI/IKj I/IMeI-OH_II/Iﬁ 3 naTpoHa, CTPEIACT IO AUYU JO NEPBOIro nomnagadHvusd Uik 10 U3pacxoa0BaHUA
BCEX MaTpOHOB. BeposATHOCTh MonagaHus npu nepsoM BeicTpese paBHa 0,6, mpu KakaoM MOCHeny-
ro1eM BoicTpesie yMenbinaercs Ha 0,1. CocTaBUTb 3aKOH pacIpeleeHns Yucia NaTpOHOB, U3PacXo-



JNOBaHHBIX OXOTHMKOM. HaliTu MaTeMaTHueckoe OXUAAHUE W JUCHEPCUI0 3TOH CIy4anHON BEIUYU-
HBIL.

7.2.  Bompocsl K 3K3aMeHaM ¢ 00pa3LaMH K3aMeHANNOHHBIX OWJIETOB
IlepBbIN cemecTp

Teopeanecmne BOIIPOCHI, BLIHOCHMbIC HA SK3aM€CH

DJieMeHThI JIUHEHHOI U BeKTOPHOI1 ajiredpbl, AHAJIMTHYECKAS] TeOMeTPHsI

—

15.

16.

17.

18.
19.

20.

21.

22.

23

OCHOBHBIE CBOICTBA OMPEACITUTENCH.

Mertonp! penieHust CUCTEM JIMHENHBIX ypaBHeHUl: Kpamepa u ['aycca.

BexTopsl. B3anMHOe pacrionoxkeHune BEKTOpOB, KOOPAMHATHI U JJIMHA BekTopa. JInHelHble onepauuu
Ha/l BEKTOpPaMH.

CxkanspHoe npou3BeieHHe BEKTOPOB U €ro CBONCTBA. Y CIOBUE NEPIIEHANKYISPHOCTH IBYX BEKTOPOB.
BextopHOe nponsseneHne BEKTOPOB U €r0 CBOMCTBA. Y CIIOBHUE MAapaJUIEIbHOCTH ABYX BEKTOPOB.
CwmelianHOe MpOU3BEIeHNE BEKTOPOB U €r0 CBONCTBA. Y CIOBUE KOMILIAHAPHOCTH TPEX BEKTOPOB.
IIpsaimas Ha nnockocTu. Pa3nuuHble BUABI ypaBHEHUS MPSIMOM U BBIBOJ OJHOIO U3 YPAaBHEHUMN
[Tepexon ot ogHOI HOPMBI ypaBHEHHS IPSIMOH K Ipyroit opme.

VYroa Mexy npsiMbIMHU & IJIOCKOCTH. Y CJIOBUS MapaljieIbHOCTH U MEePIIEHANKYIAPHOCTU NPSMBIX Ha
IJIOCKOCTH

. IImockocTe. PaznuyHble ypaBHEHUS INIOCKOCTH.

. Yron Mexxay AByMsl IJIOCKOCTSMHU. Y CJIOBHS NapajlIebHOCTU U NEPIEHAUKYIAPHOCTH JIOCKOCTEH.

. IIpsimas B npocTpancTse. Pa3nuuHble BUABI yPABHEHUH NPAMON U BBIBOJ OJHOTO U3 YPaBHEHUM.

. Yci10BUs NapajieNbHOCTH U NEPIEeHANKYJIAPHOCTH NPSIMbIX B IPOCTPAHCTBE.

. Yron Mexay npsAMOM U IUIOCKOCTBIO. Y CJIOBUS NAPAJUIEIbHOCTH U NEPIEHANKYJIAPHOCTH NPSIMON U

IIOCKOCTH.
BBeaeHne B MATEMATHYECKHH aHAJIH3

IIpenen ¢pynkuun B Touke. [lpenen ¢pynkumnu Ha Oeckoneunoctn. OpHOCTOpOHHME Tpenensl. Orpa-

HUYEHHOCTh (PYHKIIUH, UMEIOLIEH mpeet.

beckoneuno manble pyHkunn. OrpanndeHHble GyHkunu. beckoneuno Oonpuie GyHKINH U UX CBSI3b

¢ OECKOHEYHO MaJIbIMU (PYHKLIUSMHU.

OcHOBHBIE TEOpEMBI O Npefenax. PackpbiTie HeONpeaenEéHHOCTeN BUaa

olo

818

>

3ameuarenbHble penensl. Tadaumna 3KBUBAJIEHTHOCTEH 0. M.

HenpepsiBHocTh pyHKIMN. Toukm paspeiBa u nx knaccudukanms. CBONHCTBa HENPEPbIBHBIX (PYyHK-

1005078

HenpepsiBHOCTh QyHKINH Ha oTpe3ke. CBOMCTBA HEMPEPHIBHBIX HA OTpe3ke (YHKUUN: OrpaHUYeH-

HOCTb, CyIIECTBOBAaHHE HAMOONBLIETO U HAMMEHBLIETO 3HAYSHHH, CYIIEeCTBOBAHNE MPOMEKYTOUHBIX

3HAYEHUN.

Onpenenenne npous3BOAHOH  (QyHKUIMH, €€ MEeXaHWYeCKMH M TeOMETPUYECKHHA  CMBICI.
YpaBHEHHUsI KacaTeIbHOU U HOPMAJIH.

Huddepenuman pyHkumum u ero reomerpudeckuii cmeici. MuaBapranTHOCTh hopMmbl nuddepennnana

1-ro mopsiaka.

. IIpon3BonHBIE OCHOBHBIX 3JIeMeHTapHbIX QyHKuuil. [IpaBuna nuddepeHimpoanus.
24.
25.
26.
27.
28.

[IpousBonnas cioxHoi ¢pyrkuuu. Jlorapudmudeckoe nuddepeHurpopanue.
Huddepenunposanue GyHKIHHA, 3aJaHHBIX B MAPAMETPUIECKON 1 HESBHON (popMax.
IIpoussoansle U nudHepeHInanbl BHICIINX MOPSAKOB.

IIpaBuno Jlonurans.

Teopemst @epma, Posutst, Jlarpanska, Komu o muddepenmpyempix GyHKIMSIX.



29.

30.
31.
32.

UccnenoBanue GyHKIHNU C IOMOIIBIO TIEPBOH MPOU3BOAHON: HEOOXOIUMBIE U JOCTATOYHBIE YCIOBUS
BO3paCTaHUs U yObIBAaHHS (PYHKLHH.
OxcrpemyMm pyHkuu. HeoOxoanmoe u 1OCTaTOUHOE YCIIOBHS CYIIECTBOBAHUS SKCTPEMyMA.
Acumnrotsl rpaduka GyHKIHH.
BeInykiocTe, BOTHYTOCTE U TOUKH neperuda rpaduka Gynkiun. HeodxonnMoe n 10CTaTOuHOE YCII0-
BUSI CYIIIECTBOBAHUS TOYEK reperuda.
O0pa3sen 3K3aMeHALHOHHOTO OHJIeTa
Bapuant Ne 0
1. OmpenenuTenu #-ro nopsaka. AnredpanyuecKkre TOTOIHEHUS] © MUHOPBI.
2x, +x, +3x; =4
2. Pemwure cucremy meroziom l'aycca: |y oy 4y =4

3x, +4x, +x;, =0
3. HaiiTi npoM3BOaHbIE NAHHBIX QyHKIMI:1). y =4x’ — 2. Vx®;2) y= (l — 4x3)9;
X
3) y=3x"-arcsinx.
4. HaiiTu BEKTOPHOE NMPOU3BEICHNUE BEKTOPOB a=3i— 2}' +4k mb=i+ 5}' —k.

. . x°—x-30 . sin Sx o 8xr—4x+3 . (x+3)7"
5. Hatitu npenener. lim —; ; lim - ; lim —————lim .
¥>=5 x7 +125 0 cosxsmdx xo—w TxT x5 w0

x—1
Bropon cemecTp

Teopeanecmne BOIIPOCHI, BLIHOCHMbIC HA SK3aM€CH

DYHKIUH HECKOJIbKHX NEPEMEHHBIX

1.

halb el

X N

10.

11

DyHKIIUN HECKOJIbKUX MepeMeHHbIX. O0mactb onpenenenus. JIMHM ypoBHsL.
IIpenen u HEMPepPBIBHOCTL (PYHKIIMH HECKOJIBKUX NEPEMEHHBIX .
YacTHble MPOU3BOAHBIE MTEPBOTO M BTOPOTO MOPSAAKOB (PYHKIIMH ABYX MEPEMEHHBIX.
[Monuenii nuddeperHunan U ero UCMOIH30BAHHUE B MPHUOJIIKEHHBIX BbIUYUCIEHHSIX. MHBapHAaHTHOCTD
(dbopmbl oTHOTO AuddepeHnrana.
KacarenpHast mI0CKOCTh U HOPMAJIb K MIOBEPXHOCTH.
UYacTHble MPOU3BOAHBIE U TIOJHBIE TU(PEPEHIINAIBI BBICIIHX TOPSIIKOB.
HesBHble pynkumn u ux nuddepeHupoBanHme.
OxcrpeMyM (PyHKIUH OBYX nepeMeHHbIX. HeoOXxomuMmble W JOCTATOYHBIE YCIIOBHS CYLIECTBOBAHUS
JKCTpEMyMa.
HHTerpanbnoe ncuncieHue pyHKuuii 04HOH nepeMeHHoH

. Ilonsitue neproodpasHoil. HeonpenenéHubiil HTErpat u ero ceoiictea. Tabauia HeonmpeaeeéHHbIX

HUHTErpaJos.
OCHOBHBIE METOJIbI HHTETPUPOBAHUS . HETIOCPEICTBEHHOE UHTETPUPOBAHIE, METO HHTETPUPOBAHUS
MOJBEEHUEM MO 3HaK AuddepeHnraia, MeTo 3aMEHbI MepeMeHHON

. MHTerpupoBaHue no 4acTsM B HEONPEAeIEHHOM UHTerpaJe.
12.
13.
14.
15.
16.
17.
18.

PaznoxxeHne MHOrousieHa Ha JIMHEMHBIEC U KBAAPATHBIE MHOXKUTEIIH.

Tunel npocTedmx aApodei 1 X UHTETPUPOBAHHE.

HHTerpupoBanne panoHaIbHBIX Ipobeil METOIOM pa3jIoKeHUs Ha MPOCTEeNIIe APOOH.
HHTerpupoBanye npocTeImmx HppanuoOHATbHBIX (QYHKIIHHA.

HHTerppoBanye TPUrOHOMETPHUECKUX (DYyHKIIHHA.

3amaun, NPUBOASIIINE K TIOHITHIO ONPENeNEHHOro nHTerpaga. OnpenenéHHblii HHTErpal, CBONCTBA.
®opmyna HetoTona-JleitbHuna. 3aMeHa epeMeHHOM B ONPeAeIEHHOM HHTErpaJie.



19. ®opmyna MHTErpUPOBAHUS IO YACTAM ISl ONPENEIEHHOTO UHTErpaa.
20. HecoOCTBEHHBIC HHTETPAJIBL.
HuddepennnaibHbie YPABHEHHS

21. quddepenumanpHpie ypaBHEHUS: onpeneneHue, nopsnok AV, pemenne Y.
22. TuddepenmanpHoe ypaBHeHHe 1-T0 mopsaka: onpeneneHue; odliee u 4acTHOE pereHus. Teopema

CYILECTBOBAHUS U €AUHCTBEHHOCTH pewmenus s JIY 1-ro nopsnka.
23. 1Y ¢ pa3aensitoluuMucs NepeMEHHbIMU, ONHOPOAHBIC U JINHEHHBIE, METOABI UX PELUEHUS.
24. Ilpocreilne ypaBHEHUsI BTOPOrO MOPAAKA, JOMYCKAOLINE MOHUKEHNE TOPSAIKA:
25. JIunelinbie ogHOpoausie /1Y 2-ro nopsaka: Teopema O CTPYKType €ro peleHus
26. Heonnoponueie nuHeiHble 1Y 2-ro mopsiika: TeopeMa o CTPYKType OOIIero peueHus
27. JIuneiinbie omHOpOAHBIEe JIY 2-ro mopsinka ¢ MOCTOSSHHBIMU KO3 pULIMeHTaMu. XapaKTePUCTUIECKOE

ypaBHEHHE U CTPYKTypa OOIIEro perieHus
28. JIuneiinbie HeonHOpoAHbIE J[Y 2-ro mopsaka ¢ mOCTOSTHHBIMU KO3 UIIHEeHTaMK CO CIeLUaTbHON

MIPaBOM YaCThIO

O0pa3sen 3K3aMeHALHOHHOTO OHJIeTa
Bapuant Ne 0
1. HeonpeneneHHbI HHTErPal U €ro CBOMCTBA.
2. HaiiTu uHTETpaNBI: J‘[ZL + L 2c0sx}dx , stin xdx | I[S)c4 - 23\/x_2 + iS - 3de .
x°=25 x X
3

2%, J(2x3+x2—5)dx.

3. BpUHCIUTE ONPENeICHHbIE HHTErPAJIbL: I
X
1 -2

4. Pemuts nuddepenmanbubie ypapaenus: 1). x>y = y* —2xy; 2).y —3x’y = x%e* , y(O) =0,
3).e” (1+x2)dy—2x(1+ey)dx:0.

1. HaiiTi yacTHBIC IPOU3BOAHBIE 2-TO MOpsAKa PyHKUUH: Z = 3x* -2 y3 —Sxy.

Tperun cemecTp

Teopernuyeckne BONPOChbl, BLIHOCUMBbIE HA IK3aMEH
Psaanbi
1. Uwucnosble psifbl, 4aCTUYHAsl CyMMa psifa, MOHATHE CXOAMMOCTH M PACXOAUMOCTH YMCIOBOTO pPsifa,
HEOOXOIMMOE YCIIOBHE CXOIUMOCTH.

2. IIpumepsl CXOASAMMXCA U PACXOAALIUXCS PSIOB.

3. JlocTaTo4HbIe NPU3HAKHA CXOAMMOCTH 3HAKOMOJIOKUTENBHBIX pANOB. IIpu3Haku cpaBHeHUs.

4. JlocrarouHsle npu3Haku cxonumoctu lanambepa, Komu.

5. 3HakomepeMeHHbIE 1 3HaKOYEepenNyroIuecs psiabl, npusHak JleiidHuma.

6. JlocTaTOYHBIN MPU3HAK CXOAMMOCTH 3HAKONIEPEMEHHBIX PsIIOB, a0COIIOTHAS U YCIIOBHAS CXOU-
MOCTH PSIIOB, CBOHCTBA a0COIIOTHO CXOMASIIIUXCS PSIOB.

7. Crenennble psiael. Teopema Abens. Paguyc, nHTepBan u 001acTh CXOQUMOCTH CTENIEHHOTO psia.
OcHoBbI TEOpHUH BePOSITHOCTEH H MATEeMATHYECKOI CTATUCTHKH

8. Kuaccuduxarnmst coObITHIT: TOCTOBEPHBIE, HEBO3MOXKHbIE, Cly4aiiHble cOObITHs. COOBITHS: COBME-
CTHMbIE U HECOBMECTUMBIE, PABHOBO3MOJKHBIE; 3aBUCUMbBIE H HE3aBUCHUMBIE; IIPOTHBOIIOIOKHBIE,
TIOJTHAS TPYIINA COOBITHIA.

9. Kiaccudeckoe onpeneyieHue BepOsiTHOCTU COOBITHS, €0 CBOICTRA.

10. AnreOpa coOpiTuii. YcnoBHast BeposiTHOCTE. [IponsBenenne u cymma coowituii. TeopeMbl yMHO-
JKEHUSI U CJIO’KEHUS BEPOSITHOCTEH.

11. ®opmyna nonnoi BeposiTHocTH. PopmyJibl batieca.



12. Cxema NOBTOPHBIX HE3aBUCUMBIX UcTIbITaHUM. @opmyaiel bepnynnuy, Jlannaca u Ilyaccona.

13. Cnyuaitnsle Benmuuunbl: auckpetssie (JICB) n Henpeprisabie (HCB). UncnoBbie XapakTepUCTHKH
CIyYailHbIX BEJIUYMH:

14. bunomuansHoe pacupenenerue J(CB.

15. @yHkuus pacnpeneneHus 1 mIOTHOCTL BeposTHocTel HCB.

16. HopmansHoe pacnpenenenue HCB.

17. JloBepuTeNbHBIE HHTEPBAJIBI AJIs1 OLEHKH MAaTeMaTHYECKOrO OKUIAHUS.

Oo0pasen SK3aMEHALITHOHHOT0 OHyIeTA
Bapuant Ne 0

3nakouepenyromuecs psaabl. Teopema JleriOanma. OueHka ocTaTka psiia.

2. B xopobe 6 kpacHbIX U 4 cuHUX KapaHaama. Haynauy wu3BiekaroT Tpu KapaHpama. Halitu BeposT-
HOCTB TOT'0, YTO [1Ba UX HUX - KPACHBIE.

3. B 00yBHYIO MacTepCKyIO IJisi peMOHTA MPUHOCST carnoru u Ty(yu B cooTHomennu 2:3. BeposTHOCT
KaueCTBEHHOrO peMOHTa Juis camnor pasHa 0,9, a ms Tydens — 0,85. [IposeneHa mpoBepka KauecTBa
onHO# mapbl 00yBu. OKa3ajaock, 4To 3Ta napa oOyBH OTPEMOHTHpPOBaHA KadecTBeHHO. KakoBa Bepo-
SITHOCTB TOTO, YTO 3TO a) canory; 0) Tydan?

f—

o nl i( 1)’

4. HccnenoBath Ha CXOXMMOCTb YHCIIOBBIC PSIBL Y ;
n+3 o An
n=1 n=
— 2" x"
5. Haiitit 0611acTh CXOTMMOCTH CTENIEHHOTO psifia; )~
n=1

7.3. Texymuii KOHTPOJIb
O0pa3ubl KOHTPOJILHBIX padoT
1 cemecTp

1) Manbt Touku ¢ koopmunaramu A(3;2;-3), B(5;1;—1), C(1;,-2;1). Haittu £ 4.
2) Haiitu 00BE€M TPeyroJibHOM MUPAMUIIBL, TIOCTPOSHHON Ha BEKTOpaX a= (1,4:-3), b=(2:2:-2), c= (3:2.1).
3) Ussectubl koopauHatsl Tpeyrombuuka ABC  A(3;2), B(—4,—1), C(4;4). Haiitu: a) ypaBHeHus:

BCEX CTOPOH TPEYTOJIbHUKA, BBICOTHI TPEYTOJIbHUKA, MEIUAHbl, OUCCEKTPUCHI U MIPSIMOM, MPOXOAALIEH de-
pe3 BepIINHY TPEeyroJbHHUKA MapajjiesbHO IPOTHBOJIEXKAIEH CTOpOHE, 0) pacCTOSAHUE OT BEPIIUHBI 10
TPOTUBOJIEKALIEH CTOPOHBL, B) yrOJl B TPEyroNbHUKE (Ipu BepuinHe 1),

4) IlpuBecTH K KAHOHMYECKOMY BHIY YPaBHEHHE KPUBOH 2-T0O TOPsIIKa

x? +4y* = 2x-56y+181=0 u crenars cxemaTHUeCcKuii YepTEK.
5) Hanncarb ypaBHeHne miockoctd, npoxomsimeii yepes Touky M| (1:3;4) nepnenankyssiproii k mioc-

KOCTSIM, 3a1aHHbIM ypaBHenusivu 2X+3y+2z—1=0, 3x—y+2z-2=0.

6) BeruncnuTe npenensl, mpuMeHsis npaswio Jlomurans:

2 3
a) limsx — X +7x; 6) li\‘n( 20 . 2 J

v 2x* 4537 s\ x*—-25 x-—5

2 cemecTp

2
1. HaiiTi yacTHbIe Mpou3BoAHbIE 1-ro nopsaka Gyukumit: 1) , _ X — 4y 2)z= arccos?. -
3x+y*’



Haiitu npoussoanyo GyHkuuu 2 = x>y + )°z> B Touke P(1;-1;3) no nanpasnenuro ot 37oii TOU-

ku K Touke B (5;2;1).

3. Hait ) [ Sxax 6 j dx ) j(3x+2)cosxdx
. Hawtu nHTerpansr a ; ————, B .
 x” + 4 1+3/x+1 q

4. Haitru pewenue IY: x)" — V' =x%e”.

3 cemecTp

1. UccnenoBaTh YHCIOBbIE PSAMBI HA CXOMUMOCTD: a) , 6) Y —

n=1(3n)! n=1 (n+1)~"

1 2n+1

2 1+
. HMccnenoBats Ha yCI0BHYI0, aOCONMIOTHYIO CXOAUMOCTD: (— 1)

n=1 n(n+1)

n
. 2 (n+2 "
. HaiiTi 0611acTh CXOAMMOCTH CTENEHHOTO pAfa: > -x".

n+4

n=1

. Pemute 3anauy. Cpenu 25 cTyieHTOB rpymiiel, B KOTOpoil 10 neByIek, pa3bIrpblBaroOT 6 OMIIETOB Ha

CTyAEHYECKYI0 BecHy. Halinure BEpOsITHOCTB TOTO, UTO cpeau obnanaTeneii OMineToB oKkaxyTces 3 ae-
BYILKH.

. Halitu uncnossle xapaktepuctuku CB X: M(X); D(X); o(X), eciu OHa 3a/iaHa pAIOM:
X -5 2 3 4
P 0,4 0,3 0,2 0,1




7.4. OnucaHue nmokasareJeil 1 KpUTepHeB OLCHUBAHHS KOMIIETEHUHII HA Pa3JIMYHBIX ITANAX UX (pOpMHPOBaHMS,
OMHCAHHE WKAJbI OLIEHUBAHUS

Tabmmma 7
Kpurepuu oueHHBaHus Pe3y/ibTATOB 00yueHust HaumenoBanue
IlianupyemMblie pe3yibTATbI 0CBOEHHS A1 6an
KOMIIeTeHIHH Menee AT | 41-60 6ann0B (yao- 61-80 6a/10B 81-100 6as10B OL€HOTHOr 0
J10B (Hey10BJIe-| g erpopHTEILHO) (xopoo) (oTiHuHO) CpeacTBa

YK-2. CriocobeH omnpenensaTe Kpyr 3aa4d B paMKax MOCTABICHHON LIeJIH U BLIOUPATh ONTHMAIIbHBIE CITOCOOBI MX PEIIEeHUs], UCXOMS U3 AN CTBYIOIINX
MIPaBOBBIX HOPM, UMEIOLINXCS PECYPCOB U OTPAHUYEHUN:

3HATB: METOMBI PEIICHHS CUCTEM JIMHEHHBIX aJl-
reOpanvecKrx ypaBHeHHH, OCHOBBI AuddepeHLu-
POBaHUS U HHTETPUPOBAaHMS (YHKLNH, PeLIeHHS
nuddepeHInaTbHBIX YPABHEHHH, OCHOBHBIE T10-
JIOJKEHUsI TEOPUHN BEPOSITHOCTEH U MaTeMaTHue-
CKOM CTATUCTHKH, TEOPHUH PSIOB.

®dparmeHTapHEBIS
3HAHUS

Henonabie 3Hanus

CdopmuporaHHsIe,
HO COAep Kamiue
OTIeJbHBIE POOEIIbI
3HAHUS

CdopmuporanHsie
CUCTEMATHYECKUE
SHAHHS

YMeTh: MPUMEHSTE CBOU 3HAHUS K PEIISHUIO
OPAKTUYECKUX 337a4; MOJIB30BaTEC MaTeMaTHue-
CKOU JTUTepaTypoi AJIsl N3y4eHUS NHKEHEePHBIX U
3KOHOMHYECKHUX BOIIPOCOB.

Yactuuasie
YMeHUs

Henonneie ymeHus

VMeHHs TOJIHLIE, J10-
Iy CKArOTCs1 HeOOJTb-
[IHE OLIUOKHU

CdopmupoBanHsie
YMEHUsT

Bnapers: Meronamu peneHust 3ama4 anreOpsl U
reoMeTpud, U HepeHIHaTPHOTO U HHTErPATb-
HOTO UcuucyieHus, tudhepeHIHaTEHBIX YpaBHe-
HHI, METOIaMH MOCTPOEHHS MATEMATHUECKHUX
Mozenel uist 3a1a4, BOSHUKAIOIINX B HHKEHEPHO-
SKOHOMHYECKOH MPaKTHKE.

Yactuauoe
BJIAZIEHIE
HAaBBIKAMH

Hecucrematnueckoe
OpPUMEHEHUE
HAaBBEIKOB

B cucremarnueckom

MPUMEHEHUN HABBIKOB

JIOTy CKaroTcs mpode-
JIBI

VenemrHoe u
CHUCTEMATHUECKOE
HpI/IMeHeHI/Ie HAaBBIKOB

Kommekt 3ana-

HUM 11 KOH-
TPOJBHBIX PaboT,
BapUaHTBI  3aja-

HUM UId  caMo-
CTOATENILHOW pa-

OOTBI,  BOMPOCHI
mo temam / pas-
nenam IUCLIU-
TUTHHBI




8. OcobennocTn peanusanui AUCHUILIHHBI AJI1 HHBAJIMAOB H JIUI ¢ OrPAHUYC¢HHBIMHA
BO3MO’KHOCTSAAMH 310POBbA

JUisl OCYINECTBJICHUS] MPOLIEAYP TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOH aTTe-
crauuu o0y4aroIUXCst CO3AaHbl (POHIBI OLIEHOUHBIX CPEACTB, a1alITHPOBAHHBIE TSI HHBAJIUIOB H JIUL]
C OrpaHUYEHHBIMH BO3MOXKHOCTSIMU 3[JOPOBbSI M MO3BOJISIFOIINE OLIEHUTh JOCTH)KEHHE UMH 3aIlIaHH-
POBAaHHBIX B OCHOBHOU OOpa3OBaTeIbHON MPOrpaMMe Pe3ysbTaTOB OOy4YeHUs W YPOBEHb CHOPMHPO-
BAaHHOCTH BCEX KOMIIETSHIIHIA, 3asIBJICHHBIX B 00pa3oBaTebHON mporpamme. dopma NMpoBEACHUS Te-
KyIIeH aTTecTaluy Il CTYACHTOB-HHBAJIUIOB YCTAHABIMBAETCS C YU€TOM HWHAWBHUAYAIbHBIX NICHXO-
¢dusnyeckux 0coOEHHOCTEH (YCTHO, MUCbMEHHO Ha OyMare, MICBbMEHHO Ha KOMITbIOTEpE, B (hopme Te-
crupoBanus U T.11.). [Ipu TectupoBaHuu Ui CIabOBUIAIIMX CTYIEHTOB HCIOJIB3YIOTCS (POHABI OLle-
HOYHBIX CPEACTB C YKPYNMHEHHbIM mpudToM. Ha 3K3aMeH mpuriamaercs: COnpoOBOXKIAIOINNA, KOTO-
pelii  obecreunBaeT TEXHUYECKOE COMPOBOXIEHHE CTyneHTy. I[Ipm HeoOXOAMMOCTH CTYIEHTY-
WHBAJIUAY TPEAOCTABIISCTCS JONOIHUTEIBHOE BPEMS IJIsl TOATOTOBKU OTBETA Ha SK3aMeHe (WIH 3a4e-
te). OOyuaromuecs ¢ OrpaHUYEHHBIMA BO3MOKHOCTSIMH 37JOPOBbsI, U OOy4arolnecs HHBAJIUABI obec-
MEYNBAIOTCS] MIEUATHBIMH W 3JIGKTPOHHBIMH 00pa30BaTENIbHBIMU pecypcamMu (TporpaMMel, yaeOHbIE
nocoOust Uil CaMOCTOATENBbHOM paboThl U T.11.) B GOpMax, alanTHPOBAHHBIX K OTPAHHYEHUSIM UX 310-
POBBSI U BOCIIPUATHS HHPOPMALIHH:

1) IUI UHBAJTU/IOB | JIMLI C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 370POBbS IO 3PEHHIO:

- AJSA cJenbIX: 3aJaHUsl U BBINOJIHEHWST HA TNPAKTUYECKUX 3aHATUSAX O(OPMIISIOTCS

penbedHO-TOYeuHbIM tpudToM Bpaiins , mudo 3a4UTHIBAIOTCS ACCUCTEHTOM, MUCHbMEHHbBIE 3aaHUs

)
BBIMOJIHAIOTCST Ha Oymare penpedHO-TOYeuHbIM mmpudToM bpaiinsg nmubo HaAMKTOBBIBAIOTCS
ACCUCTEHTYy, OOYYarOIIUMCSl JJIsi BBIMOJIHEHHUS 3aJaHUsl MPHU HEOOXOAMMOCTH MPENOCTaBIISETCS
KOMILIEKT MUCBbMEHHBIX NPUHAMJIE)KHOCTEH M Oymara mjisi MUChMa pebeHO-TOYCHHBIM MPUPTOM
bpaiins,

- AJIs cAa00BHASIINX: 00eCIIeYnBaeTCs HHANBUYaJIbHOE PABHOMEPHOE OCBELIEHNE HE MEHee
300 mokc; OOy4arOIIMMCSl Ui BBIMOJHEHHMS 33JaHUs TNPH HEOOXOOUMOCTH MPENOCTaBIISECTCS
YBEJIMYHMBAIOLIEE YCTPOHCTBO, BO3MOXKHO TAaK)K€ HCIOJIb30BAHHWE COOCTBEHHBIX YBEIMYHUBAIOIINX
YCTPOMNCTB; 3a1aHUs [IJIs BBITIOJHEHUS 3a1aHUI O(OPMIISIOTCS] YBEIMYEHHBIM LIPUPTOM;

2) 1T UHBAJTUIOB | JIUI] C OTPAHUYEHHBIMH BO3MOYKHOCTSIMU 370POBbS MO CJAYXY:

- AJIS TIIYXHX U ¢J1a00CcapIIamux: o0ecrednBaeTcsl HaIMYie 3ByKOYCIJINBAIOIIEH amnmapary-
PBI KOJUIEKTUBHOTO TIOJB30BAHUS, MPU HEOOXOOMMOCTH OOYHArOIUMCS MPENOCTaBISIETCS] 3BYKOYCH-
JMBAIOINAs annapaTypa MHANBHAYAJIBHOTO ITOJIB30BAHUS, IPENOCTABISIOTCA YCIYTH CypAONepeBO-
YHKa,

- IJIsl CJIEMOTJIyXHX JOIyCKAeTCsl NMPHUCYTCTBHE ACCHUCTEHTA, OKA3bIBAIOLIETO YCIyTH TU(IIO-
CypIonepeBoaurKa (TOMUMO TPeOOBAHUH, BBIMOIHAEMBIX COOTBETCTBEHHO IS CJIETBIX U TIYXHX ),

3) IUTSL JIAL C TSDKEJIBIMHU HAPYIIEHMSIMHA PEYH, TIYXHX, cIaOOCIBIIIATNX JEKIUH U CEMH-
Haphbl, MPOBOAUMBIE B YCTHOH (popme, MpoBOASTCS B MUCbMEHHOH (popme;

4) Il UHBAJIWAOB W JIMI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 370POBbS, HMEIOIIHX
HAPYLIEHHS ONIOPHO-ABHIATEJIBHOI0 ANNAPATA:

- NS AL ¢ HAPYIIEHUSIMH OTOPHO-IBUTATENBHOTO amlapara, HAPYIIEHUSMHU IBUTATENbHBIX
(byHKIMHA BEpXHUX KOHEYHOCTEH WIJIM OTCYTCTBHEM BEPXHHMX KOHEYHOCTEH: NMHCbMEHHBIE 3aJaHUs
HA/TUKTOBBIBAIOTCS] ACCHCTEHTY, BBITIOJHEHUE 3aJaHUI (TECTOB, KOHTPOJIBHBIX padoT), MPOBOIUMBIE B
MUCBMEHHOM (popMe, IPOBOASATCS B YCTHOM (opMe ImyTeM orpoca, Oeceqpl ¢ 00yIaromumMcs.





http://e.lanbook.com/books/element.php?pl1_id=283
http://e.lanbook.com/books/element.php?pl1_id=302
http://e.lanbook.com/books/element.php?pl1_id=306

IIpunoxenue
MeToanyeckHe yKa3aHus 0 0CBOGHHI0 AMCUHMIINHBI « MaTemMaTuka

1. MeroanyecKkue yKa3aHusi 1Js1 00y4AIOIHNXCHA M0 MJIAHHPOBAHHUIO H OPTAHU3AILMHM BpeMe-
HH, HEO0OX0AMMOr0 1JIsl 0CBOEHHS THCHHIIIHHBL

UzydeHune pekoMeHnyeTcss HadaTb C O3HAKOMIJIEHHUS ¢ padoduell mporpaMMmoil AMCLMWIUIMHBL, €€
CTPYKTYpOH M COAep’KaHUEM pa3fesioB (MonyJieii), (OHIOM OLIEHOYHBIX CPEACTB, O3HAKOMHTBCS C
y4e0HO-METONMYECKUM U HH(POPMAIIUOHHBIM O0ECTIEUeHUEM TUCIUTIIHHBI.

JucunrmmHa «MaTteMaTukay COCTOMT M3 CBSI3aHHBIX MEXAY COOOI TeM, 00eCeuMBArOIIUX I0-
CJIEZIOBATENIbHOE U3yUeHHE MaTepuaa.

OO6yuenue no gucnuuinHe «MaTeMaTHKa» OCYIIECTBISETCS B CIEAYIOMIX (popMax:

1. AyautopHbie 3aHATHS (JICKIUU, TTPAKTHYECKHUE).

2. CamocrosTenbHas padoTa cTyeHTa (IOATOTOBKA K JIEKIHSIM, TPAKTUYECKUM 3aHSATHIM, TECTaM
U MHBIM (POpMaM MUCbMEHHBIX Pa0OT, HHANBHAYAJIbHAsI KOHCYJIBTALHS C IPENOJaBaTEIIeM).

3. MaTtepaxkruBHble (OPMBI TPOBEACHUS 3aHATHH (KOJUIOKBUYM, JIEKLUSA U Ip.(HOPMBI).

YueOHbIH MaTepuan CTPYKTYPUPOBAH U U3yUeHHE TUCIHILIMHBI IPOU3BOAUTCS B TEMAaTUYECKON
NOCJIE0BATENbHOCTU. KaXkioMy MPakTHYECKOMY 3aHSTHIO U CAMOCTOSTEIBHOMY M3YUEHUIO MaTepra-
Jla TPenuIecTByeT JIeKIUs Mo AaHHOH Teme. OOyuarommecss CaMOCTOSTENbHO MPOBOAST TpenBapu-
TEJIBHYIO TIOATOTOBKY K 3aHSITHIO, TPUHUMAIOT aKTUBHOE M TBOPYECKOE yHacTHe B OOCYKIEHUHU Teope-
TUYECKUX BOIMPOCOB, pa3dope MpoOIeMHBIX CUTYalui U MOUCKOB MyTeH MX perieHus. MHorue npo-
Onembl, U3y4aeMble B Kypce, HOCAT JAUCKYCCHOHHBIH XapakTep, YTO IMPEIoJaracT WHTePAKTHBHBIN
XapakTep MPOBEACHUS 3aHITHI HA KOHKPETHBIX MPUMEPax.

Omnucanue MocieqoBaTeIbHOCTH AEHCTBHI 00Y4arOIIerocs:

IIpn m3yueHUn Kypca cieayeT BHUMATENbHO CIYILIaTh M KOHCIIEKTUPOBATh MaTepHall, U3Jlarae-
MBII Ha ayAUTOPHBIX 3aHATHAX. [ €ro MOHMMaHMsI M KaY€CTBEHHOTO YCBOCHHUS PEKOMEHYETCsI Clie-
OYIOLIAasi MOCJIEA0BATEIbHOCTD JEeUCTBUI:

1. ITocne oxoH4yaHMs yueOHBIX 3aHATHH ISl 3aKPEIJICHUs] MaTephajia MPOCMOTPETh U 00AyMaTh
TEKCT JISKI[UH, MPOCITYIMAHHOW CeroaHsi, pa3odpars paccMoTpeHHbie mpumeps (10 - 15 MunyT).

2. Ilpu mOATOTOBKE K JEKIMH CIENYIOIEro AHS MOBTOPUTH TEKCT MPENbIAYLICH JIEKIUH, TTOAY-
MaTh O TOM, Kakast MOXKeT ObIThb crenyromas Tema (5 - 10 MunyT).

3. B TedeHue Henmenmu BLIOpATh BpeMsi it pabOTHI C TuTepatypoil B Oubnuoteke (o 1 gacy).

4. Ilpu MOATOTOBKE K MPAKTUYECKOMY 3aHSATHIO IOBTOPUTH OCHOBHBIE MOHSTHS 110 TEME, H3YYHTh
npuMepbl. Permasi KOHKPETHYIO CUTYALUIO, - PEIBAPUTENLHO MOHSTh, KAKOH TEOPETHYECKHH MaTepH-
aJl Hy)KHO UCTIONb30BaTh. HamMeTuTh 1uiaH pewmenus, monpoOoBaTh Ha €ro OCHOBE pemuTh 1 - 2 mpak-
TUYECKHE CUTYalHH.

2. MeToauueckne yKazaHus 1o pa6ore 00y4a0muxcsl BO BpeMsl NPOBeAeHNs JIEKIHH,

Jlekiuu maroT OOYYaArOIIMMCSI CUCTEMAaTU3UPOBAHHBIE 3HAHUS 10 NUCHHUIUIMHE, KOHLIEHTPUPYIOT
X BHUMaHUE Ha HauboJjee CIOXKHBIX U BAXKHBIX BOMpocax. JIekun oObIMHO M3JIararoTCsl B TPAIULIH-
OHHOM WJIM B MpoOieMHOM ctuje. sl CTyaeHTOB B OOJBIIMHCTBE ClydaeB B MPOOJIEMHOM CTHIIE.
[IpobnemHbIN CTHIb MO3BOJISIET CTUMYJIMPOBATh AKTUBHYIO MO3HABATENIbHYIO AESITEbHOCTh 00y4aro-
HINXCSl U UX UHTEPeC K AUCLUUILINHE, (OPMHUPOBATH TBOPUECKOE MBILUICHUE, MPHOEraTh K MPOTHUBOMO-
CTaBJICHUSIM U CPABHEHUSIM, JIejaTh OOOOIICHMS, aKTHBU3MPOBATh BHHUMAaHHE OOYHAIOIMUXCS MyTEM
MOCTAHOBKH MPOOJIEMHBIX BOMPOCOB, MOOLIPSITh TUCKYCCHIO.



Bo Bpewmst TEKIIMOHHBIX 3aHATHI PEKOMEHIYETCsl BECTU KOHCIIEKTUPOBaHUE Y4eOHOro MaTepuania,
oOpaiath BHUMaHue Ha POPMYJIMPOBKH M KATETOPUH, PACKPBIBAIOIIHNE CYTh TOT'O WIIK HHOTO SIBJICHUS,
WA TIPOLIECCOB, BBIBOABI M MTPAKTUYECKHE PEKOMEHIALIH.

KoHcnekT nekuuu ydine noapasaeisiTh Ha MyHKTBI, COOM0aast KPAaCHYI0 CTPOKY. ITOMY B OOJb-
ol creneHn OyAyT CHOCOOCTBOBaTH BOIPOCH IUIAHA JIEKLWH, MPEIJIOKEHHbIC MPENoNaBaTelisiM.
Cnenyer oOpamarh BHUMaHHE HAa aKLEHTBHL, BBIBOIbI, KOTOPBIE AENAeT NPENOAaBaTelb, OTMEYas
HanboJyiee BaKHbIE MOMEHTHI B JIEKLIMOHHOM MaTepUalie 3aMEYaHHSAMHU «BAKHO», «XOPOIIO 3aNOM-
HUTB» U T.I. MOXHO JeNaTh 3TO M C MOMOIIBIO PA3HOLBETHBIX MApKEPOB WIH PYYeK, MOAUEPKHUBAS
TEPMHHBI U OTIPEICIICHISL.

Ienecoobpasno paspaboTaTh COOCTBEHHYIO CHCTEMY COKpalleHui, aOOpeBHaTyp W CHUMBOJIOB.
OpnnHako npu nanpHemel padoTe ¢ KOHCIIEKTOM CHMBOJIBI JIyYIe 3aMEHUTb OOBIYHBIMU CJIOBAMH JIJIS
OBICTPOrO 3PUTEIBHOIO BOCIIPHUATHS TEKCTA.

Paboras Ham KOHCIEKTOM JIEKIUH, HEOOXOIUMO HCIOJB30BATh JUTEPATYPY, KOTOPYIO PEKOMEH-
7oBaj mpernoaasarenb. UMEHHO Takas cepbe3Hasi, KponoTimuBas padboTa ¢ JEKIHOHHBIM MaTepHaIOM
MIO3BOJIUT TJIyOOKO OBJIAIETh TEOPETHUECKUM MATEPHAIIOM.

TemaTuka nexuuii naercs B pabodeid mporpaMme AUCLUTUINHBL

3. Metoauueckne yKazaHus 00y4al0UIUMCS 110 MOATOTOBKE K MPAKTHYECKHM 3aHATHSIM.

Ha npakTudecknx 3aHATHSIX MPUBETCTBYETCS aKTHBHOE y4acTHE B OOCYKACHUH KOHKPETHBIX CH-
TyauuH, crioCOOHOCTh Ha OCHOBE IOJIYYEHHBIX 3HAHUH HaXOAWUTh HanOosnee 3(h(EeKTUBHBIE peIIeHUs
MOCTABJICHHBIX MPOOJIEM, YMETh HAXOIUTh TOJE3HBIA TOMOJIHUTENbHBIA MaTePHall IO TEMATUKE CEMH-
HapCKUX 3aHITUH.

CtyneHTy peKOMEHIyeTCsl CIAeAYIOIasi CXeMa MOATOTOBKH K MPAKTHYECKOMY 3aHSATHIO!

1. O3HakoMJIeHHE C TUTAHOM MPAKTHYECKOTO 3aHATHS, KOTOPBIH OTpa)kaeT COAEepKaHUE MpPemio-
JKEHHOW TEMBI,

2. IIpopaboTaTh KOHCIIEKT JIEKLIUH,

3. IIpounTtate OCHOBHYIO JIUTEPATYPY.

B mporiecce moaroToBKM K MPaKTHUECKUM 3aHATHSAM, HEOOXOIUMO 00paTuTh 0c000e BHUMaHUE HA
CaMOCTOSITENIBHOE U3YYEHHE PEKOMEHJOBAaHHON JuTeparypel. IIpyu BCeill MONMHOTE KOHCIEKTUPOBAHUS
JEKLIMH B HEH HEBO3MOJKHO H3JIOXKHUTh BECh MaTepHal U3-3a JINMUTA ayJUTOPHBIX 4acoB. IlosTomy ca-
MOCTOsITEJIbHASL paboTa ¢ yueOHNKamMH, y4eOHbIMU MOCOOMSIMU, HAyYHOH, CIPABOYHON JIUTEPATYpPOH,
MaTepHajlaMH Mepuonndecknx u3ganuil u MHTepHeTa sBisieTcs: HanOonee >PQPEeKTUBHBIM METOIOM
MOJIy4EHHUST AOMOJHHUTEIBHBIX 3HAHUH, MO3BOJISIET 3HAYUTENBHO aKTHBU3MPOBATH MPOLIECC OBJIAICHUS
uHpopManuel, cnocodcTpyer Oosiee riyOOKOMY YCBOEHHUIO M3y4aeMoro marepuana, GopMupyer y
CTYACHTOB OTHOLICHNE K KOHKPETHOH npobieme. Bce HOBbIE MOHATHS MO M3y4aeMON TeMe HeOOXOaH-
MO BBIyYHTb HAaU3yCTb M BHECTH B TJIOCCAPUH, KOTOPBIHA 1enecoo0pa3HO BECTH C CAMOTO Havajla U3y-
YEeHUs Kypca;

4. OTBEeTUTH HA BOTIPOCHI IJIAHA NIPAKTUYECKOTO 3aHATHUS,

5. BBIIOJHUTE AOMAIIHEE 3a/TaHHUE,

6. IIpopaboTarh TeCTOBBIE 3aJaHUSI U 3a/1a4H,

7. Ilpu 3aTpyaHeHUAX cHOpPMYITUPOBATH BOMPOCHI K MPENOAABATEINIO.

PesynbraT Takol paboThl TOJKEH MPOSIBUTBHCS B CIIOCOOHOCTH CTYAEHTa CBOOOIHO OTBETHTH HA
TEOPETHUYECKUE BOMPOCH MPAKTUKYMa, BBICTYNATh U Y4aCTBOBAaTh B KOJUIEKTUBHOM OOCYKAEHUH BO-
MPOCOB M3y4aeMOW TE€MBI, MPABMIIBHO BBITIOJIHSTH MPAKTHYECKUE M WHBIE 331aHUS, KOTOPBIE JAIOTCS B
(OHIIE OLIEHOYHBIX CPEACTB AUCLUTUINHBL

4. MeToanueckue yKa3aHusi 00y4AI0UMCS 110 OPraHU3ALMH CAMOCTOATEIbHOMH PadoThI.



Lenp opraHu3aiuy CaMOCTOSATENbHOW paboThl 10 ANCUUIUINHE «MaTeMaTukay - 3TO yriyOsieHne
U pacuIpeHre 3HaHUH B 00JaCTH MaTeMaTUKH; (OpMHUpOBaHHE HaBbIKA M MHTEPECa K CAMOCTOSITEINb-
HOM TO3HaBaTeNbHON nesaTenbHOCTH. CaMocTosiTenbHas padoTa 00yHarOIIMXCsl SABJISETCS BAKHEHIIINM
BUZOM OCBOCHHUSI COMEP KaHMs NUCLHILUIMHBI, MOATOTOBKH K MPAKTHUYECKUM 3aHSITHSIM U K KOHTPOJIb-
Holi pabdote. Croa jke OTHOCSITCS M CAMOCTOSITENIbHOE YINTyOJIeHHOE M3y4YeHHe TeM TucuuIuInablL. Ca-
MOCTOsITeNIbHAsT paboTa mpeacTaBisieT coO0H MOCTOSIHHO JEHCTBYIOIIYIO CUCTEMY, OCHOBY 0Opa3oBa-
TEJIBHOTO MPOLIECCa U HOCUT UCCIENOBATEIbCKUI XapaKTep, YTO MOCIYKUT B OyAyIIeM OCHOBAHHEM
IS HAITUCAHUS BBITyCKHON KBATU(PHUKAIMOHHON pabOThl, MPAKTUIECKOTO MPUMEHEHHUS TOJYYEHHBIX
3HAHUM.

Opranm3anuus caMOCTOATENBHON pabOThl OOyUaIOMINXCSl OPUEHTUPYETCS Ha aKTHBHBIE METOIbI
OBJIQICHUS 3HAHUSIMH, PAa3BUTHE TBOPUECKUX CIIOCOOHOCTEH, Mepexo OT MOTOYHOrO K HHIUBUAYAIH-
3UPOBAHHOMY OOYYEHHIO, C yUETOM MOTPEOHOCTEH U BO3MOKHOCTEH JINYHOCTH.

[IpaBumiibHast OpraHU3aLUsl CAMOCTOSATENBHBIX YUEeOHBIX 3aHSATHH, UX CHCTEMATHYHOCTD, LIEJIECO-
o0pa3Hoe IJIaHHpOBaHHE pabovYero BPEMEHHU IO3BOJISIET CTYACHTAM Pa3BUBATh YMEHUS M HABBIKU B
YCBOGHUH U CHCTEMATH3aLUU NMPHOOpPETaeMbIX 3HAHUH, 00eCneunBaTh BHICOKHI YPOBEHb yCIIEBAEMO-
CTH B Nepuoj OOYUYEHUSs, TOTYIUTh HABBIKK TOBBILIECHHUS MPOPECCHOHATBHOTO YPOBHSI.

CamocrosTenbHas paboTa peanu3yercs:

- HETOCPEACTBEHHO B MPOLECCE ayIUTOPHBIX 3aHATHH - Ha JIEKLHSIX, MPAKTHYECKIX 3aHATHSIX;

- B KOHTAaKTe C IPErojaBaTesieM BHE PaMOK PACIUCAHUS - HA KOHCYJIbTALUSIX MO y4eOHBbIM BO-
IpocaM, B XO/I€ TBOPUECKUX KOHTAKTOB, MPH JMKBUAALNHN 3aJ0JUKEHHOCTEH, TIPU BBINIOJHEHUHN WHIIH-
BUAYaJIbHBIX 3aIaHUH U T.1.

- B OubnmoTteke, noma, Ha Kadenpe Mpu BHIOIHEHHH O0YYaroIUMCs YUeOHbIX U MPAKTHUECKUX
3amau.

Bugaer CPC u kputepuu OLeHOK

(no bamnpHO-peiiTunroBoli cucreme [ THTY, CPC ouennBaercs B 15 6amios)

KonTponpHas padora

Konnoxsuym

Tembl Is1 CAMOCTOSITENILHON pa0OoThI MPOMUCAHBI B paboyeil mporpaMMe TUCHUTUTUHBL D¢ dek-
THUBHBIM CPEICTBOM OCYIIECTBIEHHS OOYHAOLIMMCS CAMOCTOSTEIBHON paboThl SIBIACTCS SJEKTPOHHAS
UH(POPMALIMOHHO-00pa30BaTeNbHAS Cpea YHUBEPCUTETA, KOTOpast 00eCcreunBaeT JOCTYM K yueOHbIM
uiaHaM, pabo4yuM mporpaMMaM AMCUUIUIMH (MOJyJIeH), MPaKTHK, K U3JaHUAM 3JIEKTPOHHBIX OHOHo-
TEYHBIX CHCTEM.






