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1. He.]'l](l H 3aJJa94 JUCHHUIIJIHNHBI

HCJIBIO MAaTEMAaTHYCCKOI'O 06p330BaHI/I${ 6aKanaBpa SABJIACTCA: o6yquI/Ie CTYACHTOB OCHOBHBLIM II0-
JIOXKCHUAM U MCTOJaM MAaTCMATHUKH, HABBIKAM ITOCTPOCHHUA MATCMATHYCCKUX NOKA3aTCJIILCTB IMIYTCM JIOT'U-
YCCKHX paCCYH(ﬂeHHﬁ, METOdaM pCUICHUA 3aaa4.

Sanaann HU3YUCHUA NUCHUIIIIMHBI ABJIACTCA 06y’-I€HI/I€ CTYACHTOB OCHOBHBIM MAaTCMAaTUUYCCKHUM MC-
TOdaM, MX 3HAKOMCTBO C PA3/IMYHBIMU INPHUIIOKCHUAMHA 3TUX METOA0B K PCHICHUIO MPAKTUYCCKUX 3aday,
AcJiasa IIpr 3TOM YIIOP Ha TC pas3acjibl MAaTCMAaTUKH, KOTOPBIC B COOTBCTCTBHUU C y‘-Ie6HBIMI/I IJIaHaMH UMCIOT
Ba’XHOC€ 3HAYCHUE JIA TOIr'O MJIKM HHOI'O HpO(bI/IJIH IIOArOTOBKH CIICHHHAIIMCTOB.

2. MecTo IMCUMILIMHBI B CTPYKTYPe 00pa30BaTe/IbHOI MPOrpaMMbl
Maremaruka oTHOCUTCS K 0J0KY b1 00s13aTenbHOM YacTh yueOHOTO IJIaHa.
JlaHHasT TUCHUIUIMHA SIBJSETCS MPEAMISCTBYIOMICH IS CICIYIOIIMX €CTECTBEHHOHAYYHBIX M OOIIEnpo-
(dbeccoHaIbHBIX YUYEOHBIX JUCIHIUIMH, MPEIyCMOTPEHHBIX B Y4eOHBIX IJIaHaX Npoduieid HampaBIeHUS
«QxoHoMuka»: UHpopmaruka, CtaTucTrka, DKOHOMETPHKA, MaTeMaTHIeCKHEe METOJIbI U MOJCIH B IKO-
HOMHKE, MUKPOIKOHOMUKA, MaKkpOIKOHOMHUKA.



3. [lepevyeHb MJIAHMPYEMBIX Pe3yJbTATOB 00yUeHHS MO JUCHHUILINH

Tabmuma 1

Kox mo ®10C

NHaukaTopbl 10CTHKEHU S

I[InanupyemMble pe3yJbTaThl
00yueHHsI MO JUCIIHIJIMHE
(3YB)

OIIK-2.

Cnocoben OCYHIIECTBJISATH
cOop, 00pabdoOTKy M cTaTH-
CTHYECKHii aHAJU3 JaAHHBIX,
HEOOXOAUMBIX /ISl pelleHust
MOCTABJIEHHBIX JKOHOMHYe-
CKHX 33/1a4

3HaTh METO/Ibl PELLICHUS CUCTEM
JMHENHBIX anreOpanyecKux
ypaBHEHUH, OCHOBBHI auddepen-
UPOBAaHUA W WHTETPUPOBAHUS
byakumid, pemenus auddepen-
[UATGHBIX YPaBHEHHIA, OCHOBHEIC
MIOJIOKEHUST TEOPUU BEPOSITHO-
CTe M MaTeMaTHYecKO cTaTu-
CTHKH, TECOPHH PSJIOB.

YMeTb COCTaBIATh ypaBHEHMS
OpsSMbIX M KPHUBBIX JIMHUN Ha
IUIOCKOCTHU M B IPOCTPAHCTBE,
MOBEPXHOCTEH BTOPOTO TOPSJIKA,
nuddepeHIMpoBaTh U HHTETPH-
poBarh (YHKIIUU OIHOH W He-
CKOJIbKMX II€PEMEHHBIX Ha JKC-
TpEMyM, pelarb IMPOCTEHUIINE
muddepeHMaIbHbIe  ypaBHEHNUS,
UCCIIEIOBAaTh Ha CXOJIUMOCTH Psi-
JIbl, HaXOJUTh YHCIIOBBIE Xapak-
TEPUCTHKH CITyYalHBIX BETNIHH
Buaaners: Meronamu pelieHUs
3aja4  anreOpsl W TEOMETpHH,
TupdepeHMaIbHOr0 U UHTe-
rpajibHOr0 HMCUUCIEHUS, AUPde-
PEHLIMANBHBIX YPaBHEHHH, METO-
JAMH TIOCTPOEHHsI MaTeMaTh4de-
CKUX Mojienel A 3a7ay, BO3HU-
KaIOIIIX B WH)XEHEPHO-
HKOHOMHUYECKON MPAKTUKE.




4. O0beM TUCHUNIMHBI 1 BUAbI Y4eOHOI padoThl

Tabnuma 2
B SxoB Bcero 4/3.en. Cemectpsl
HNAbI yqe HOH

pagoTLI 000 | 0300 0®0 0300

1 2 3 1 2 3
Konraktnas padora | o0 o | 19028 | 68 64 68 34 32 34
(Bcero yacoB)
B tom uuce:
JIEKLIUHA 100 50 34 32 34 17 16 17
HpaKTIHeCiue 100 50 34 32 34 17 16 17
3anaTudg 113
CamocTosTenbHas | 11511 4 (519142 | 148 116 148 182 148 182
pabora (Bcero)
B tom uucie:
BBIHOJ'IHCHI/IS 54 _ 18 18 18 _ _ _
nuceMenHou CP
noaroroska Kk KP mo
pyOexxHOU 24 — 8 8 8 — — —
arrecrauguu
M3ydeHHe BOIPOCOB,
BBIHCCCHHBIX Ha 176 378 69 38 69 137 104 137
CaMOCTOSITETILHYIO
paboty
[TOATOTOBKa K MPax-= 50 26 17 16 17 9 8 9
TUYCCKUM 3aHATUAM
TOATOTOBKA K 108 108 36 36 36 36 36 36
9K3aMeHYy/3auéTy
Buag oruerHocTn IK3. 3ayér IK3. IK3. 3ayér IK3.
O6umas Tpynoemkocts | 612/17 | 612/17 | 216/6 | 180/5 | 216/6 | 216/6 | 180/5 | 216/6




5. Coaep:xkaHue TUCHUILINHBI

5.1. Pa3penbl AMCHUILIMHLI 1 BUALI 3AaHATHII

Tabnumna 3
HaumenoBanue Yacel Yacel
Nemn/ Bcero
I pa3jiesa IUCHUILIUHBI JMEKIHOHHDIX | MPAKTHYECKHX | -
o ceMecTpam 3aHATHH 3aHATHI
1 cemecTp
Bcero 34 34 68
1. Jluneitnas anre6pa 6 6 12
2. | DnemeHTbl BEKTOPHOU anreOpbl 4 4 8
3. AHanmuThyeckasi reoMeTpus 6 6 12
4. Teopus npenenos 6 6 12
Hudbdepennmanbaoe
S. ucYucieHne GyHKIUN OTHOM 12 12 24
IEpEMEHHOMN
2 cemecTp
Bcero 32 32 64
Huddepenunanbaoe
1. WCYHCIICHNE (QYHKIIUU 6 6 12
HECKOJIbKUX MePEMEHHBIX
2 I/IHTerpam,Hoev HCTHCIICHHE 16 16 32
GyHKIIMY OJHON IEpEeMEHHOM
Huddepenunanbabie
3. ypABHEHIS 10 10 20
3 cemecTp
Bcero 34 34 68
1. Psnbr 16 16 32
5 Teopust BeposiTHOCTEN U 18 18 36
MaTeMaTHYeCcKasi CTATUCTHKA
Hroro 100 100 200




5.2. JIeKIIMOHHBIE 3aHATHA

Tabauua 4

n/n

HaumenoBanue
pa3nena

Coaepxanue pasgena

l1-i cemecTp

Jluneiinas ajareopa

Onpenenurenu 2-ro 1 3-ro Nopsijika, KX OCHOBHbIE CBOMCTBA. [lo-
HATHE 00 ompeaenuTene n-ro nopsjaka. MuHop u anredpamdeckoe
JIOTIOJIHEHHE AJIEMEHTA onpeaenuTens. Pasnoxenue onpeaenurens no
AJIEeMEHTaM CTPOKHU WM cToJOna. Pemenue cucreM JTMHEWHBIX ypaB-
HeHul MetonoMm Kpamepa. MaTtpuiel U 1elcTBUs HaJ HUMH. Metox
l"aycca penieHus CUCTEM JTMHEUHBIX YpaBHEHUH.

DJIeMEeHTHhI
BEKTOPHOI aJiredopnl

Bekropsl. JIunelinble onepaimu Haj BekTopamu. JIuHeiHas 3aBHCH-
MOCTb M HE3aBUCHUMOCTh BEKTOpOB. ba3uc Ha ruiockoctu. [Ipoekuus Bek-
Topa Ha ock. Koopaunarel Bekropa. CKalnsipHOE, BEKTOPHOE, CMELLIAHHOE
MPOU3BEACHUA W HMX CBOMCTBA. Harmpapisiromme KOCHHYChl BEKTOPOB.
I'eomeTpryeckuii CMBICI BEKTOPHOIO U CMELIAHHOTO POU3BEACHUIM.

AHauTHYECKas
reoMeTpus

[Tpsmas Ha miockocTu. PasnuuHble BUABI ypaBHEHUH MpPsIMOM Ha
IUIOCKOCTH. YTOJI MEXAy MNpSMBIMU. YCIOBUS MAPAICIbHOCTH U
HNEePHIEHIUKYIAPHOCTH NPAMBIX. PaccTosHUE OT TOYKM 110 MPSIMOM.
[lenenue oTpeska B 33JaHHOM OTHOILIeHUH. Touka nepecedyeHus nps-
MBIX.

KpuBble BToporo nopsiaka: oKpy>KHOCTb, JUIUIIC, TUnepOoa, napa-
6osa. KaHoHMueckue ypaBHEHUs KPUBBIX BTOPOT'O MOPSIIKA.

Teopus npeaesion

[Ipenen gyHkuu B TOuke M Ha OeckoOHEUHOCTH. OJHOCTOPOHHHE
npezensl. beckoHeuHo Masble pYHKIMU U UX cBoWcTBa. beckoHeuHO
Oonpiue QYHKIMH U UX CBSI3b C OECKOHEYHO MajbiMH. OCHOBHBIC
TEOpEMBI O Mpeaesax. PackpbITe HEONPEAEIEHHOCTEN. 3aMeuaTellb-
Hble npenenbl. CpaBHEHHE OECKOHEUHO MAJIbIX (QYyHKIUH.

[TonsiTre HenpepbIBHOCTH GYHKIIMU. TOYKM pa3pbiBa, UX Kilaccudpu-
kauus. CBoiicTBa (PyHKIMMN, HENIPEPHIBHBIX Ha CETMEHTE: OIpaHUYEH-
HOCTb, CYILECTBOBAaHHE HAMOOJIBLIETO W HAWMEHBILIEro 3HaueHHH,
IIPOMEXKYTOUHBIE 3HAUEHUS.




JAnddepennuanbuoe
HCYHUCIeHHe
GyHkuMH 0aHOI
nepeMeHHOon

[TpomsBoaHast GyHKIMH, €€ TEOMETPUIESCKUI M MEXaHUYECKUI CMBICII.
Huddepenuupyemocts pyHkimu B Touke. OCHOBHBIE MpaBmia qudde-
peHiupoBanus. [IponsBoHas CIIOXKHOM, 0OpaTHOM, HESIBHOM M TIapaMeT-
pudeckd 3amaHHON (QyHKUMA. [IpoM3BOIHBIE OCHOBHBIX 3JIEMEHTapHBIX
bynkumit. JTuddepenmman Gynkipm. MaBapuantHocTh dopmbl audde-
penumana. IIpomsBonubie u muddhepeHImans! BEICIINX HOPSIKOB.

OcHoBHbIe TeopeMbl O AU(PepeHInpyeMbIX (GYHKIUSIX: TEOPEMBI
®epma, Poius, Jlarpanxka, Komwu. IIpaBuno Jlonurans u ero ucnosib-
30BaHUeE JJISl PACKPBITHS HEONPEEICHHOCTEH.

HccnenoBanne (yHKIUU C MOMOINBIO TPOU3BOAHON. OTHICKaHUE
HauOOJIBIIIET0 U HAUMEHBIIIETO 3HaueHuN (GyHKuMH, TuddepeHaupy-
eMoil Ha oTpeske. MccnenoBanne (pyHKIMH Ha BBITYKJIOCTh, BOTHY-
TOCTb; TOUKU mepernda. AcumnToTrsl ¢pyHkui. Ob1as cxema uccie-
JIOBaHUS PYHKIUHU U TOCTPOCHHS ee rpaduka.

2-i cemMmecTpPp

JAu¢ppepennunaibHoe
HCYHCIeHHe PYyHK-
MU HECKOJIBLKHUX IIe-
PEeMEeHHBIX

OyHKIMM HECKOJBKUX MepeMeHHbIX. O01acTh onpeaesieHus], TMHUU
ypoBHS (yHKUIMM JBYX IepeMeHHbIX. llpenen M HenpepbIBHOCTH
¢dbyHkUMu ABYX nepeMeHHbIX. YacTHbele mpousBojHble. KacarenbHas
IUIOCKOCTh U HOPMaJlb K MOBEPXHOCTU. ODKCTPEMYM (PYHKLMH ABYX
nepeMeHHbIX. Hanbospliee n HanMeHbllee 3Ha4eHUs QyHKLIUU JIBYX
IIEPEMEHHBIX B 3aMKHYTOM 00J1aCTH.

HNHuTerpajabHoe uc-
yHucjaeHue QyHKIHU
O/IHOI IepeMeHHOM

[TepBooOpasnas. Heornpenenennslii MHTErpall U ero cBoicTBa. Tad-
JuIa uHTerpanoB. HenocpencTBeHHOE MHTErpUPOBAHUE U MHTEIPU-
pOBaHUE IMOJIBEACHUEM M0 3HaK IuddepenHnana. 3aMeHa rnepeMeH-
HOM M MHTETPUPOBAHME IO YaCTSIM B HEONPEIEICHHOM HWHTErpale.
Mmuorounensl. Teopema be3y. OcHoBHas Teopema anreOpbl. Pasino-
JKEHUE MHOTOYIeHa C JEWCTBUTEIbHBIMU KOd((dUlMEeHTaMu Ha Ju-
HEHHBIE U KBAaJAPATUYHBIE MHOXUTEIU. Pa3iioxkeHue panuoHaIbHBIX
npoOeit. IHTerpupoBaHue pamoHaNbHBIX ApoOeil. NHTerpupoBanue
HEKOTOPBIX MPPALMOHANBHBIX M TPAHCIEHJIEHTHBIX (QyHKIUH. 3ana-
YH, NPUBOJAILIME K IOHATHIO OIpelelIeHHOro uHrerpana. Omnpene-
JIEHHBIM HHTerpaj, ero cpoiictBa. Popmyna Herorona-JleiiOnuma, ee
IIPUMEHEHHUE JUISl BBIYNCIIEHUS ONPEIEICHHBIX HHTETPAJIOB.

Hecob6cTBeHHbIE MHTETpalIbl ¢ OECKOHEUHBIMH MpeAeIaMyd U OT He-
OTpaHUUYEHHBIX (YHKIIHUI, UX OCHOBHbIE CBOWCTBA.




JudpdepenunanbHbIe
YPAaBHEHHA

duznyeckue 3aaavn, MPUBOALIINE K AU PEpeHIINaTbHBIM YpaBHE-
HusM. [uddepeHunansapie ypaBHEHHUS IMEpPBOro MOpsaKa. 3aaaya
Komm. Teopema cyiiecTBOBaHUS U €IMHCTBEHHOCTH PELIEHUS 3a1a41
Komm. OcHoBHBIE Ki1acchl AuddepeHnanbHbIX YpaBHEHH IepBOTro
MOPSIIKA, MHTETPUPYEMBIX B KBaApaTypax.

Huddepenunansupie ypaBHEHHs BBICIIUX MOPIKOB. 3aaaya Komru.
YpaBHEHUSI, JOIMYCKAIOIINE TIOHUKCHHE MTOPSIIKA.

Jluneitnble nuddepeHnanbHble YpaBHEHUs: OJHOPOIHBIE U HEOJ-
Hopoauble. OOmiee pemenne. Meroa Jlarpanxa Bapualu mocTosH-
HbIX. Jluneiinble auddepeHnanbHble YpaBHEHUS C MOCTOSHHBIMU
Kod(uimeHTaMu. YpaBHEHUS C MPABOM YacThIO CHEIHAILHOTO BH-
na.

[Tonsitrie 0 MU depeHInaTbHBIX YPABHEHUSX B YACTHBIX MPOU3BO/I-
HBIX (YpaBHEHHsI MaTEeMaTUYECKON (DU3UKK)

- cemMmecTDp

Pannl

ITonsTHE YKMCIOBOIrO paaa. YacTuuHble CYMMBI. CXOI[I/IMOCTB paaa. He-

oOxomuMmbli pusHak cxoaumocTH. Kpurepuit Komm cxogumoctu uuc-
noBoro psga. Ilpusnak cpaBHeHus. JlocTaTo4HbIe IPU3HAKH CXOAUMOCTH
PSAIOB C IOJIOKUTEIIBHBIMUA WICHAMM: IIPU3HAKU CPAaBHEHMS; PAaJUKaJlb-
Hblii pu3Hak Komm; npusnak [lanambepa; nnTerpanbubiil npusHak Ko-
M. 3HaKodepeayromuecs psabl: npusHak Jleitonuma. AOGconroTHas u
YCIJIOBHAs1 CXOAUMOCTb.

OyHKIMOHATBHBIE psiabl. O0IacTh CXOAUMOCTH. PaBHOMEpHasi cXou-

MocTb. [Ipusnak Beliepmrpacca. Crenennsie psiabl. Teopema Abens. Ps-
nel Teiniopa u Maxknopena. Paznoskenne QyHKIUI B CTEIIEHHBIE PSIbI




10

Teopus
BEPOSATHOCTEN U
MaTeMaTH4ecKas

CTATHCTHKA

Cayuaiineie coObiTHs. [IpocTpaHCTBO 3neMeHTapHbIX coObITHH. [ToHs-
TUE CIy4aiiHOTrO coObITUS. BeposaTHOCTh. AKCHOMAaTHUYECKOE TOCTPOCHUE
TEOPUHU BEPOATHOCTEMN. Y CIOBHAsA BEPOATHOCTh. POpMyJia MOJHON BEPO-
stHocTU. Popmyna baiieca. Cxema bepuymmm. Teopems Ilyaccona u
Myagpa-Jlamaca.

Cityyalinble BeMUuHbL. [[MCKpeTHBIE cllydalHble BeTUYrMHbI. DYHKIMS
pacrpenenieHdss U €€ CBOMCTBAa. MareMaTH4ecKoe O0XUIAHUE U JUCIIEp-
cusl.

HenpepsiBable cnydalinble BenudyuHbl. DyHKIMS paclHpenciieHus U
IJIOTHOCTh BEPOSITHOCTH, UX CBOWCTBA. MaTemMaTHyecKkoe OXUIaHUE U
JCIIEPCHUSL HEIIPEPBIBHOM CiIy4alHOM BenuduHbl. HopmanbHOE pacmnpe-
JIETICHUE W €0 CBOWCTBA. 3aKOH OoJbiuX uncen. Teopemsl bepHymm u
UYeonimena. [{enTpanbHas npenenpHas Teopema JlsmyHosa.

Cratuctdeckoe omucaHue pe3yiabTaToB HaOmoneHuil. ['eHepanbHas
COBOKYITHOCTb U BbIOOpKa. Bapuanumonnsiii psa. ['ncrorpamma, smoupu-
yeckasi GyHKIHUS pacipeieleHns], BHIOOpOYHasi CPEAHSIS U TUCTIEPCHSL.

CraTucTuveckrue OICHKH: HECMEIIEeHHBIC, YPPEKTHUBHBIE, COCTOSTEINb-
Hble. JloBepuTenbHasE BEPOSATHOCTh M JOBEPUTENbHBIA MHTEpBai. Ornpe-
JeTieHHe HEeoOXOAMMOro oO0beMa BBIOOPKH. [IpuHIMII MaKCHMalIbHOTO
MPaBIOTIOI00HS.

OyHKIMOHANbHASL 3aBUCUMOCTb U perpeccusi. Kpusble perpeccun, nx
cBoiictBa. Koapuiment koppensunu, KoppeasuoHHOE OTHOIICHHE, X
CBOICTBA U OLCHKU.

MeTtoab1 06paboTKH Pe3yabTaTOB U3MEPEHUH.




5.3. I[IpakTHyecKue 3aHITUSA

Tabauma 5

NeNe
n/n

Haumenosanue
pasaeJia TUCHUIJIN-
HBI

Coaep:xanue pasgesa

l-ii cemecTp

Jluneiinas aaredpa

Brruncnenue onpeaenutenei 2-ro, 3-ro u n-ro nopsaakos. Pemenue
CHUCTEM JIMHEWHBIX ypaBHeHU MeTtogoM Kpamepa. CinoxxeHue U BbI-
YUTAaHUE MATPHUL U YMHOKEHUE UX HA YUCIIO. Y MHOKEHHUE JIBYX MaT-
pull. Meton [Maycca penieHus CucTeM JTMHEUHBIX YpaBHEHUH

DJ1eMeHThI
BEKTOPHOM ajredpbl

Pemienue 3a1a4 Ha HaXOX/IEHUE KOOPIUHATHONW (DOPMBI 3amKcH BEK-
TOpa, €ro JUIMHBI, OIPEesIEHNE B3aUMHOI'O PACIOJIOKEHHsI BEKTOPOB
Ha IJIOCKOCTU U B IIPOCTPAaHCTBE. BhluKciieHne cKajlsipHOro Mpou3Be-
JICHUsS. BEKTOPOB, HAXOXKIEHHUE YCIOBMS MX MEPIEHAUKYISIPHOCTH.
BekTopHOe 1 cMenIaHHOE ITPOU3BEACHUS BEKTOPOB U UX '€OMETpUYE-
ckuil cMbici. [IpuiiojkeHre BEKTOPHOrO M CMELIAHHOTO Mpou3Bejie-
HUM BEKTOPOB JIJIsl PELLICHUS] TEOMETPUUECKHX 3a]1a4

AHauTHYECKasA
reoMeTpus

[Toctpoenue npsmoii Ha miuockocTu. CocTaBieHue OOLIEro ypaBHe-
HUS NPSAMOM, mpoxondiedl dyepe3 ne Touku. [IpuBenenue obiuero
YPaBHEHHUs MPSMOU K YPaBHEHHIO B OTPE3KaxX U K YPaBHEHHIO C yI-
J0BbIM Kod(duumenTom.  HaxoxaeHue yrima MexAy MNPSMBIMH.
VYcnoBus napajieNIbHOCTH M NEPIEHAUKYIISIPHOCTH NpsAMbIX. Ompe-
JIEJICHUE PacCTOSIHUSA OT TOYKH 10 npsAMor Kpusble BTOpOro nops-
ka. [IpuBenenue oOImuUX ypaBHEHHH KpUBBIX BTOPOrO HOpsIKa K Ka-
HOHUYECKOMY BUY ¥ IOCTPOEHUE ITUX KPUBBIX.

Teopus npenenos

@Oynkusa. O6nacts onpenenenuss GyHKUuU. OCHOBHBIE XapaKTepHu-
CTUKU (YHKIMH. BpluncieHue npeaenoB ¢ MCIOIb30BAaHUEM OCHOB-
HBIX TeOpeM o mpezenax. beckoHeuHo mMasble 1 OECKOHEYHO OOoJIbIIe
¢byHkun. PackpeiTue HeonpeaeneHHocTel. Boruncienue npeaenos ¢
MCIIOJIb30BaHUEM IIEPBOrO M BTOPOrO 3aMedaTebHbIX Ipenenos. He-
pepbIBHOCTH GYHKIMH B Touke. Touku paspsiBa I u Il pona.

JAu¢ppepenunaibHoe
HCYHCICHHE
GyHkumi

OIHOI NepeMeHHOoI

[TpaBuna guddepenuupoBanus. [uddepeHnrpoBanue CIoKHON
¢dbyakuun. uddepennnpoBanre HESBHOM U MapaMeTPUUECKH 3aaH-
Ho pynkuuii. [IponsBoanbie u TuddepeHIanbl BHICIIUX MOPSIKOB.
Jlorapudpmuueckoe nuddepennuposanne. Mcnonp3oBaHue mpaBuiia
Jlonurans ns pacKpbITHS HEONPEAECIEHHOCTEN.

UccnenoBanmne ¢GyHKIMH C TIOMOIIBI0 MPOM3BOAHON. Haxoxmenue
MHTEPBAJIOB MOHOTOHHOCTH M TOYEK OKCTPEMYMA; HaXOXKJIECHUE
HauOOJIbIIEr0 U HAMMEHbILIEr0 3HaYeHU (YHKIMK Ha 33JaHHOM OT-
pe3ke. HaxoxieHne MHTEpPBAJIOB BBIMYKIOCTH, BOTHYTOCTH U TOYEK
neperuda. Haxoxnenune acumnror. IlocTtpoenune rpapuka pyHkunu
Ha OCHOBAHHH ITPOBEACHHOIO UCCIIEAOBAHUS (DYHKITUH.




2-i cemMmecTpPp

AuddepenunanabHoe
.| OOnactp onpenenenus, TMHAUHA YPOBHS (DYHKIIMU ABYX MEpe-
ucumncjenne GyHKkuuu
HECKOMBKHX MeHHBIX. YacTHble npousBoanble. [uddepenunpoBanme ciox-
HOU KUY, YacTHbIE TPOU3BOIHBIE BHICIIUX MOPSIKOB.
MepeMEHHBbIX bynxuuu, P A P
HeonpeneneHHblii ”HTETpai 1 €ro OCHOBHBIE CBOMCTBA. Tab-
auna uHTerpaioB. OCHOBHBIE METO/bl MHTETPUPOBAHUS: HEIO-
CPEICTBEHHOE MHTETPUPOBAHUE, METO/ IIOJIBEICHUS 1O]] 3HAK
muddepeHImana, METo1 3aMeHbl IEPEMEHHOM, METO] UHTETPH-
poBanus 1o yactsaM. KommiekcHble yncna. Anredpandeckas
¢dopma 3anucu KOMIUIEKCHOTO yrcia. Moayib u apryMenT. Jleii-
CTBHUSI HAaJl KOMIUIEKCHBIMH YncaamMu. Tpuronomerpuyeckas u
nokasareiabHas (YOpMBI 3aITUCH KOMIUIEKCHOTO yncia. @opmyna
HNHuTerpajibHoe

HCYHUCJIeHHe PYHKIUI
O/IHOM NepeMeHHOoI

Myaspa-Jlammaca. MHorounensl. Pasiioxenne MHOTOYIeHa Ha
JIMHEMHBIE U KBAAPATHBIE MHOKUTEIU. THIIBI TPOCTEUIINX APO-
Oeii 1 ux uHTerpupoBanue. IHTerpupoBanue panroHaIbHbBIX
npoOeit MeToIOM pa3lioKeHUs Ha mpocTeime apoou. MuTe-
IPUPOBAaHUE MPOCTEHIINX UpPAIMOHANBHBIX (pyHKUIMN. HTE-
TPUPOBAHHUE TPUTOHOMETPUUYECKUX (YHKIHA. Beraucnenue
onpeAenéHHOro MHTErpaia ¢ momouibo hopmynsl HeroToHa-
JleitOHuna. 3aMeHa MepeMeHHON B ONPeIeIEHHOM HHTETpase.
WuTerpupoBanue no yactaMm. HecoOcTBeHHbIE HHTETpalibl. BhI-
YHCIICHUE HHTETPAJIOB ¢ OCCKOHEUHBIMU I'PaHUIIAMH M HHTETPa-
JIOB OT Pa3pBIBHBIX (PYHKIIHIA.

JAu¢pdepenunanbHbie
ypaBHeHHA

YpaBHEHUS C Pa3ACISAIOMUMUCS TEPEMEHHBIMH, OTHOPOTHBIE H
JUHEWHbIe ypaBHeHus 1-ro nopsaaka. Juddepennuanbabie
ypaBHEHHSI 2-TO TOPS/IKA, JOMYCKAIOIINE TOHWKEHUE TTOPS/IKA.
Jlunelinble nuddepeHnnanbHbple ypaBHeHUs 2-ro nopsiaka. Jlu-
HEWHBIE OJTHOPOJHBIE U HEOAHOPOAHBIC YpaBHEHU. JINHEHBIE
TuddepeHaIbHbIe YpaBHEHHS ¢ IOCTOSHHBIMU K03 huIueH-
Tamu. Penrenue oHOPOIHBIX U HEOJHOPOAHBIX AU depeHIu-
IBHBIX YPaBHEHUH ¢ NOCTOSHHBIMU KO3()(pUIIMEHTaMU ¢ IPaBOii
YaCThIO CHENUAIBHOTO BH/JIA.




3-i ceMecTp

9 Psaab1

Uucnoseie psabl. CXOAUMOCTh U cyMMa psasia. OCHOBHbBIE CBOMCTBA
cxondamuxcs psaoB. Heo6xoaumoe yciaoBre CXOIUMOCTH 3HAKOTIOIO0KHU-
TenapHOTO psiaa. Teopemsl cpaBHenus. [lpusnaku JlanmamGepa, Komm.
3uakouepenyromuecs psaabl. [Ipusnak Jleitoauma. [lonstue o pyHKIHO-
HanbHOM psiie. CteneHHble paasl. UHTEpBan U paguyc cxoauMmocTu. Pas-
noxenue pyHkuui B psa Teitnopa u MaknopeHa

Teopus
BEPOATHOCTEH U
MaTeMaTH4ecKast
CTATHCTUKA

10

OO0ume nmpaBuiia KOMOMHATOPUKU: MPABUIIO CyMMBI, ITPABUIIO IIPOM3BE-
neHus. Pazmenienus, nepectaHoBKY, coueTanusl. CiiydaiiHple COOBITHS U
onepauuu Hag HUMU. HecoBmecTHble coObITHs. [loaHas rpynna nonapHo
HECOBMECTHBIX cOObITHI. Kitaccuueckoe onpeneneHrue BeposiTHOCTH.
Teopemsl CIOKEHNSI U YMHOKEHHUS BEPOSATHOCTEH. Y CIIOBHAsI BEPOSIT-
HocTh. ®opmyna nonnoi BepositHocTH. Dopmyna baiteca. Cxema bep-
HYJUIH.

JuckpetHas ciaydaiiHasi BeIMUMHA U €€ OCHOBHBIE XapaKTEPUCTUKH.
HenpepriBHas cinyuaiiHas BennuuHa. OyHKIMA pacpelesIeHUs U IUI0T-
HOCTb BEPOSITHOCTEH. MaTemaTuueckoe 0XH1IaHnue U TUCIIEpCHsl HeTIpe-
PBIBHOM CITy4ailHOW BEJINYMHBI.

['enepasibHast COBOKYITHOCTb U BbIOOpKA. Bapuannonnsiit psia. I'ucro-
rpamma, 3MIupuueckas pyHKIUs pacrpeeneHus, BBIOOpoUHas CpeHss
u nucnepcusi. CTaTHCTUYECKHE OLIEHKU: HECMEIIEeHHbIE, () ()EeKTUBHBIE,
cocrosiTeNbHbIE. [loBepuTENbHAS BEPOSITHOCTD U JOBEPUTEIIbHBINA HHTEP-
Bai. Onpenenenne HeoOXoMMOro oobeMa BeIOOpKH. [IpuHIMT MakcH-
MaJIbHOT'O MIPaBIONIO100uS.

@OyHKIMOHANbHAS 3aBUCUMOCTh U perpeccusi. Kpussie perpeccuu, ux
cBoiicTBa. KoadduiueHt koppensiunuu, KOppelsinOHHOE OTHOIIIEHHE, UX
CBOMCTBA U OLICHKH.

6. CamocrosiTeqibHasi pad0oTa CTYI€HTOB 110 IUCHUILINHE

IlepBbIiii cemecTp

BOl'[pOCbI MJIA CAMOCTOATEC/IBHOI0 M3YUCHU ST

JInHeHHbIe NPOCTPAHCTBA U ONIEPATOPLI.

1. Jlunelinsle IIPOCTPAHCTBA. JInHeliHas 3aBUCUMOCTDh U HE3aBHUCHUMOCTh CHCTEMBI BCKTOPOB. Pa3MepHOCTB 151

0a3uc JMHEHHOTO MPOCTPAHCTBA.

2. IlpeoOpazoBaHue KOOpAUHAT MPH Mepexoie K HoBoMYy Oas3ucy. JInHeliHble onepaTopbl U AEHCTBUS

HaJ HUMU. CBS3b MEX/Ty MaTPUIIAMH JIMHEWHOTO OTIEpaTopa B pa3IMUHbBIX Oa3ucax.

3. CoOcTBeHHbIE 3HAUYEHUS U COOCTBEHHBIE BEKTOPHI JIMHEHHOTO omepaTopa. XapaKTepUCTUYECKUM

MHOT'OYJICH.

KBagparnunsie popmsl.
4. bununeitHble U KBaJpaTu4yHble GopMbl. MaTpuiia KBaipaTUUHON (OPMBI.
5. IlpuBenenue kBaipaTUIHON POPMBI K KAHOHUYECKOMY BUTY.
6. ®opMynMpOBKa 3aKOHA HHEPITUH.
7. Kpurepuii CuibBecTpa HOJI0KHUTEIbHON ONpeAeIeHHOCTH KBaPaTHUHON (OPMBI




1.
2.
3.

2. Iloxazarb, 4YTO BEKTOPHI

Oo0pa3zen 3a1aHus ISl CAMOCTOSITEIbHOM PadoThI

1. Peumts cucremy ypaBHeHHH a) metogoM JKopnana-I'aycca; 6) mMeTonoM MOAM(PHUIMPOBAHHBIX

KOpHaHQRX) #cRXigwenisi=HaiiTn Bce GasUCHBIE PEILCHUS CHCTEMBI.

a,, ad,, a 3 a
1 %20 3 obpasyror Oasuc B R%u Pa3I0KUTE BEKTOP ~ 4 10 dTOMY
a =(213), a,=(-4-2-1, a3=(345), a,= (1;3;2).

Oasucy:

2
3. [lana maTpuna A JMHEHHOTrO orepaTopa B R”.

1) TlocTpouTh MaTPUYHBIH ONIEPATOP, 3aIaHHBII MaTpULICH A.
2) Haiitu coOcTBeHHBIC 3HAUCHUS U COOCTBEHHBIC BEKTOPBI JIMHEWHOT'O oreparopa (MaTpHIbI).

3) IlpuBectu KBaapaTUUHYO (HOpMY, 3aJaHHYIO MaTpUICH A B R*, x KaHOHUYECKOMY BHUIY, a
TaK)X€ OPTOHOPMHUPOBAHHBIN 0Aa3UC, B KGTQPOM_CHA PMEET ITOT BU/L.
4) BBISCHUTS, SIBIACTCS JIX KBaJ[paTHIHAAL (PORMa BHAKOQUPEICIEHHOM.

0O -1 1

Bropoii cemecTp
Bonpocsh! 1J1s1 caMmocTOATEILHOMH padoThI

[Tpou3BomHast GYHKIIUH 110 HAITPABICHHUIO U €€ TEOMETPHUUECKUIN CMBICII.
['pagurieHT QYyHKIIUU U €T0 TEOMETPUUECKUN CMBICT.
O06paboTKa SKCIIEPUMEHTAIBHBIX JAHHBIX METOJIOM HAaMMEHBIIINX KBAIPATOB.

O0pasen 3agaHus AJ151 CAMOCTOSITEILHOM PadoThI

1.

2.

Haiitu HpOI/I3B03,£{Hy1-O o HaHpaBJ‘IeHI/IIO OMCCEKTPHCHI MEPBOr0 KOOPAUHATHOTO yria B Touke M(1;1)
(pyHKuI/H/I Xy =5bxy* +8

—\2_ 2
HaiiTi pOM3BOIHYIO 10 HATPABICHUIO ByHKIHK | — X 2Xz+Yy

B Touke M(1;2;-1) mo Hampagiie-

HHUIO BEKTOpa M., rae M, uMeeT KoopauHarthl (2;4;-3).

Haiitn HpOI/I3BO3Z{Hy1-O 1o HaHpaBJ‘IeHI/IIO OMCCEKTPHCHI MEPBOr0 KOOPAUHATHOTO yria B Touke M(1;1)

Gy 27 XY~ Sxy”*+8 R

1=——"— \/:
2 2 _ 2 2 2
aliTu TpajueHT U ero MoAyJb QYHKIHU: a) X*+Y +1 5 rouke M(0;3); 0) UsyXi+y +2° 4

touke M(-1;2;0).
[To naHHBIM TAOMUIBI HAWTH (QYHKIIUIO Y =ax+b, HAWJIY4IIAM 00pa30M OIMHUCHIBAIOIIYIO CBSI3b
MEKy MOJYYCHHBIMH SKCIEPUMEHTAIBHBIME JaHHBIMH. 3/1eCh ° — 3KCIIEpUMEHTAIbHBIC 3HAUCHUS

X.
COOTBETCTBYIOIINE 3HAYCHUSIM '

X 1.0

Yi 25

, TIOJTyYSHHBIE OTIBITHBIM ITYTEM.
15 3,0 4,0
3,0 2,5 1,5

50
0,5




Tpertuii cemecTp

Bonpocsl 11t caMoCTOSITEIbHOM PadoThI

1. [To naHHBIM 7 U3MEPEHUN HEKOTOPOW BETMYMHBI HAMICHBI CPEIIHSS PE3YIbTaTOB U3MEPECHUM, paBHAs
30 u BeIOOpOUHast qucnepcus, paBHas 36. Haiinute rpaHulisl, B KOTOPBIX ¢ HaJIe)KHOCTHIO 0,99 3akmodyeHo
HMCTUHHOE 3HaYCHHE U3MEPSEMON BETUUHHBI.

_ . . . X,=130e
2. ITo BeIOOpKE 0O0BeMa N=30 HaiineH cpexHMil Bec U3aenit , I3TOTOBJICHHBIX Ha IIEPBOM

Y, =1252
CTaHKCE, I10 BI)I60pKe o0wsema m=40 HaI/I,I[eH CpC,I[HI/II/I BCC I/ISIICJ'H/II/I , I3TOTOBJICHHBIX HA BTOPOM

=6022, G =8022.
cTaHke. MI3BeCTHBI reHepalibHbIC ;[chepcpm . TpeOyeTcs Ha ypoBHE 3HAUUMOCTH

Hy: X, = H,:X, >Y,.

Y,
0,01 mpoBepUTH HYJIEBYIO TUIIOTE3Y I IIPOTHUB KOHKYPUPYIOLIEH TUIIOTE3bI

[Ipennonaraercs, 4To reHEpaIbHBIE COBOKYITHOCTH pacIlpeieleHbl HOPMAJIbHO, 8 BBIOOPKH HE3aBUCUMBI.
3. Haiit noBepuTenbHBIN HHTEPBAI U OLIEHKH MaTeMaTH4ecKOro %)%(IiﬂaHHﬂ a HOPMaJIBHOTO pac-
TIpeIeNieHus ¢ HAI&KHOCTBIO / — '~ 3Has BRIOOPOUHYIO CPEHIOI0 X=00% o6bém BBIOOPKH (YHUCIIO

HaOmroeHnit) N=144 u cpenHee KBaJApaTuIHOE OTKIOHEHHE O = 4.
4. KonnuecTBeHHBIN MPU3HAK X TeHEPATbHOMN §8BOKyHHOCTI/I pacnpenenén HopMaibHO. [1o BEIOOpKE
00BEMa N=36 HaliieHbl BEHIOOPOYHAS CPEAHSIS Xx=c0us Haiitu noBeputenbHblii HHTEPBAJ 7S He-

HM3BECTHOIO0 MAaTEMAaTHUUECKOI0 OKHUAAHMS A ¢ HaaEKHOCThIO 0,95.

Y4eOHOo-MeTOAMYECKOE 0O0ecTieYeHHe CAMOCTOSTEIbHOI PadoThI CTY/IEeHTOB

1. Janxo II. E., TTonoB A. I'., KoxxeBuukoBa T. 5. Briciias maTemaTtnka B YIpaKHEHUSX U 3aJadyax:
VYue6. mocobue aist By30B. — M.: OO0 «M3narensctBo ACT»: OO0, 2000. «M3narensctBo «Mup u
oOpazoBanue», 2014.

2. I'mypman B. E. Teopus BeposTHOCTEel 1 MaTeMaTHIecKasi cTaTUCTHKA. — M.: Beicmas mkoma, 2003.

3. Jamaesa JLII., MarameBa X.II. JIuneilinas anrebpa. YueOHOoe mocoOue MO M3Y4YEHHIO pasjera-
I'posusriit, UIII{ ITTHTY, 2013.

4. MaromaeBa M. A., HUcaeBa JI. M. Ilpaktukym mno Bbicuieil marematuke. Yacte — 1, 2. YuebOHo-

METOJINYECKOE MTOCOOME JIJIsl CTYACHTOB IKOHOMUYECKHUX clieuanbHOCTel. — ['po3Hbiit, 2014.

Canpnos A. A. Kpartkuii kypc Beicuieit Mmarematuku. — ['posnsiii, UL ITHTY, 2014.

6. Ilucemennsrit JI. T. KoHcrekT jekiwii mo Beiciei maremaruke. [lomabiii kype. — M.: Beicmias mikoiia,
2013.

o

7.011eHOYHbIE CPeICTBA

7.1. Bompocsl Kk py0e:KHbIM aTTeCTAlUAM

IlepBbiii cemecTp

Bomnpocsl Kk nepBoii pyoe:kHO aTTecTalUH

=

Omnpenenurenu 2-To ¥ 3-T0 NOPSAKOB. AIredpanyeckue J0NOJTHEHUS 1 MUHODBI.

2. Tlonsartue 06 onpeaenuTese n-ro NOpsaka. OcHOBHBIE CBOMCTBA ONPENEINUTENEH; UX TPUMEHEHNE
K BBIUMCIICHUIO OIIPEJEIUTENEH 1n-ro nopsaKa.

3. Cucremsl nHeiHbIX ypaBHeHu#. [Ipasuno Kpamepa. OgHopoanas cucrema.



Marpunel. [elictBus Han matpurniamu. OOpatHas Marpuiia. MaTpuuHBIH CIIOCOO pelIeHUs CUCTEM
JIMHEWHBIX YPABHEHUMN.

Pemenne cucrem nuHeiHbIX ypaBHeHUN MeTtonoM l'aycca. MccnenoBanue cucrteM JIMHEWHBIX ypaB-
HEHUH.

JlexapToBBI IPSAMOYTOJIbHBIE CUCTEMBI KOOPJAMHAT HA IUIOCKOCTH U B mpoctpaHcTBe. [lomsipHas cu-
cTeMa KOOpIMHAT.

Bexkrtopsl. JIuneitnbie onepamnuu HajJ BeKTopamu. JIMHEHHO He3aBUCHUMBIE BEKTOPHI. basuc, paznoxe-
Hue no Oasucy. [Ipoekmuu BekTopa Ha ocu kKoopawHat. KoopawHatel BekTopa. JmmHaA BeKkTOpa M
HaIlpaBJISOIINE KOCUHYCHI. Y CJIOBUS KOJUTMHEAPHOCTH BEKTOPOB.

CkanisipHOE IIPOU3BEIEHUE BEKTOPOB M €r0 CBOMCTBA. YTOJI MEXAYy BEKTOpaMU. Y CIOBHE MEPIEHIH-
KYJSIPHOCTH JIBYX BEKTOPOB. ME€XaHMUECKHUI CMBICI CKAJIIPHOTO IPOU3BEACHUS.

Bekropnoe npousBenenne BeKTopoB. OCHOBHbBIE CBOMCTBA U BBIUKCIECHUE Uepe3 ornpeaenuress. ['eo-
METPUYECKOE MPUII0KEHUE BEKTOPHOTO MPOU3BEACHHUS.

10. CmemranHoe mpousBeneHUe BEeKTOpOoB. OCHOBHBIE CBOICTBA M BBIYMCIICHUE Yepe3 OIPENEIUTENb.

KOMHHaHapHOCTB TpéX BCKTOPOB. reOMCTpI/I‘IeCKOG MMPHUIOKCHUEC CMCIIAHHOT'O ITPOU3BCICHUS.

11. Ilpsimas Ha muockoctu. PasnuuHble BUJbl ypaBHEHUN NPSAMOM HA MJIOCKOCTH. YTOJ MEXKIY HpPSIMBbI-

MU. Y CIOBHUS NEPpNCHAUKYJIIPHOCTH U MTapAJJICJIBHOCTH IIPAMBIX. Paccrosinue ot TOUkKH 710 HpHMOﬁ.

12. KanoHn4eckue ypaBHEHHUsI KPUBBIX BTOPOTO MOPS/IKA: OKPYKHOCTH, JUTUIICA, TUTIEPOOJIBI, ITapadoIIbL.
13. YpaBHEHUS MIOCKOCTH U MPSIMON B MPOCTPAHCTBE. YTOI MEXKAY MPSMBIMHU. YTOJI MEXKIY MPsIMOM U

. Haiitn mpowussenenue matpun A*B, eciu:

II0CKOCThI0. Touka nepeceueHus NpsIMON U MIOCKOCTH.

Oo0pa3zen oustera nepBOCTLQyﬁemjoﬁ aT[@pTau
A= , B= .
-5 -6 4 —70x +2X, +3%; =5,

2% — X, — X5 =1,

Pewuth cHCTEMY HHEHHBIX ypaBHeHuil MeTogoM Kpamepa mmm aycca: (X0 ™+ 3%, +4X3 =6;

YnpoctuTe BeIpaXKeHHE: (25 + 36)X (&_‘ + 26)

4. Haiiti 066éM mupamuisl ABCD, ecu: A(3; 2; 11), B(0; 3; 13), C(4; 3; 9), D(3; 3; 1).

5. CocraBuTh ypaBHEHHE TUIOCKOCTH, MPOXOIAIIEH Yepe3 TpU TOYKH M,(=30:2), M(0 2,3), M;(3 % _1).
o o M, (2,—3;5)
6. CocTaBuTh ypaBHEHUS MPSMOMH, MPOXOJAIIEH yepe3 TOUKY , IEPIIEHIUKYJISIPHO IIJIOCKOCTH
3x-5y-z+2=0
Bonpochb! ko0 BTOpO#i pyOe;KHOH aTTeCTalui
1. Tlpenen ¢pyukuuu B Touke. [Ipenen pynknum Ha 6eckoneyHoctu.  OJTHOCTOPOHHUE MIpeaebI.
OrpaHu4yeHHOCTb (DYHKIIMH, UIMEIOLIeH mpeser.
2. beckoneuHo Oosbiast 1 OECKOHEYHO Manas GyHKIIMH M CBS3b MEXAY HUMHU. PaznoxxeHne GpyHKINH,
UMeEIoIeH Mpejien, Ha MOCTOSIHHYIO B OECKOHEUHYIO MaJIYIO. 0 o0
o~ o0 -~
3. OcHOBHBIE TeOpeMBbl O Tpenenax. PackpeiTue HeompeaeneHHOCTeH 0) [lepBsiit 3ameua-
TEJIbHBIN Mpeaeil.
4. Yucnossle nocnenosarenbHoctu. [Ipenen nocnenoBarenbHocTH. CyliecTBOBaHHUE Mpeieiaa MOHOTOH-

HOM OrpaHUYEeHHOM TMocienoBarenbHOCTH. Yncmo e. HarypanbHbie norapudmel.



CpaBHeHHEe OECKOHEYHO MalbIX. DKBHUBAJICHTHbIE OECKOHEYHO Masble. 3aMeHa OCCKOHEYHO MallbIX
SKBUBAJICHTHBIMU IIPU BBIYUCIICHUH IIPEIEIIOB.

HenpepsiBHOCTh QyHKIIMM B Touke. TOUKM pa3pbiBa GYHKIMU U X KIACCUPUKALMSL.

HenpeposiBHOCTh yHKIIMK Ha oTpe3ke. CBOWCTBA HEMPEPBHIBHBIX Ha OTpe3Ke (YHKIUI: OrpaHUYEH-
HOCTb, CYILIECTBOBAaHUE HAWOOJBIIEr0 U HAUMEHBLIETO0 3HAYEHUH, CYILECTBOBAHUE MPOMEXKYTOUHBIX
3HA4YCHU.

8.Omnpenenenue MOPOU3BOAHONW  (QYHKIMH, €€ MEXaHWYeCKUH UM  TeOMETPUYECKHH  CMBICI.

9.

10.
11.
12.
13.
14.
15.
16.

17.
18.
19.

Apwnh e

O No g

YpaBHEHHUs KacaTeIbHOU U HOPMAaJIU.
Judbdepennman GyHKIIUN U €ro TeoMeTpuiecKuid cMbica. MHBapuanTHOCTH hopmbl auddepeHinana
1-ro nopsiaxa.
[Ipou3BoiHbIE OCHOBHBIX AsieMeHTapHbIX QyHKuuid. [IpaBuna nuddepenupoBanusi.
[TpousBonHas cinoxuoi ¢pynkiun. Jlorapudmudeckoe nudepeHurpoBanue.
Huddepenunpoanue GyHKINN, 3aJaHHBIX B TApaMETPUUECKON U HESIBHOM (popmax.
[TpousBoanbie U MU GEpeHIaIbl BBICIIMX TOPSIKOB.
[IpaBuno Jlonurans.
Teopemsr @epma, Posus, Jlarpamxka, Ko o nuddepeHmpyeMbix GyHKIUAX.
HccnenoBanme GyHKIUU C TOMOIIBIO TIEPBOI MPOU3BOIHON: HEOOXOAUMBIE U IOCTATOYHBIE YCIOBUS
BO3pacTaHus U yObIBaHUS PYHKIIUH.
OkcrpemyM pyHkuuu. Heo6xoammoe u 10CTaTOYHOE YCIOBUS CYIIECTBOBAHUS IKCTPEMyMa.
AcumnrToTsl rpaduka GyHKIHH.
BrInmykiiocTh, BOTHYTOCTh M TOUKH Teperuda rpaduka pynkuun. Heobxonumoe u 10CTaTO4HOE YCII0-
BUsI CYIIECTBOBAHHUS TOYEK IEpPernoa.

3 Oo0pa3sen OusteTa BTOopoii py0e:kHOil aTTecTalNK .
lim w im SN5X i YXT1EL (X_—lj

1) y:5x4+%—£+3, 2) y=cos*2x, 3) y=x>-e,
X

4 2,2 2 _
Haiiti npon3BoaHbIe PYHKIMIA: \/)T O xy+x"+y" =0
X2

. =12

Haiiti sxcTpeMyMmbl 1 HHTEpBaIbl MOHOTOHHOCTH (DYHKIIUU x“ -1,
_2x+1

o - 2

Haiitu acumnroTs! rpaduka GyHKINUN X

Bropoii cemecTp
Bomnpocsl Kk nepBoii pyoe:kHO aTTecTaluH

OYHKIMH HECKOJIBKUX MepeMeHHbIX. O0nacTh onpeaeneHus. JIuHuu ypoBHs.

IIpenen u HeMpepBHIBHOCTh (PYHKIIUU HECKOIBKHUX TEPEMEHHBIX.

YacTHble MPOU3BOIHBIE IEPBOTO U BTOPOT0 MOPSAKOB (PYHKIIMH JBYX NEPEMEHHBIX.

[Monublit quddepeHran U ero UCHoab30BaHWE B NMPUOJIMKEHHBIX BbIUMCIEHUSIX. VIHBapUaHTHOCTD
dhopmsl motHOTO MU depeHImana.

KacarenbHast I10CKOCTh U HOpMaJb K IOBEPXHOCTH.

YacTHble MPOU3BOIHbIE U MOJIHBIE AU (epeHIInabl BHICIINX MOPSIAKOB.

HesBuble pyHKIMHN 1 uX AU QepeHIrpoBaHue.

OkctpemMyM QYHKIUU JIBYX NepeMeHHbIX. HeoOxoaumble U AOCTATOYHBIE YCIIOBUS CYIIECTBOBAHUS
JKCTpEMyMa.



9. TlonsTue nepBooOpa3Hoii. Heonpenen€HHbIi HHTETpal U €ro CBOMCTBA. Tabnuia HeonpeaeIEHHBIX
MHTETPAJIOB.

10. OcHOBHBIE METO/IbI UHTETPUPOBAHUS: HEITOCPEACTBEHHOE HHTETPUPOBAHIE, METOJT MHTETPUPOBAHUS
MOJIBEICHUEM T10/1 3HaK AuddepeHnrana, MeTo1 3aMeHbl IEPEMEHHOM

11. UHTerpupoBaHue MO YacTsIM B HEONPEIEIEHHOM HHTETpaJe.

12. PaznoxeHne MHOTOUICHA Ha TMHEWHBIC U KBAIPATHbIE MHOKHUTEIIH.

13. Tunsl npocTedmmx ApoOEH 1 MX HHTETPUPOBAHUE.

14. NaTerpupoBaHe paluoHAIBHBIX Ap0o0ei METOIOM Pa3IoKEHHs Ha POCTeHIne IpOoH.

15. UnrerpupoBanue MpocTeHIINX UppalOHATbHBIX (DYHKIIUH.

16. MaTerpupoBanue TPUrOHOMETPUUYECKUX (DYHKINH, YHUBEpCAbHAsI TPUTOHOMETPHYECKAs MTOACTa-
HOBKaA.

Oo0pa3sen OuteTa nepBoii pydesKHOM aTTecTAllUU

y 7=19-x"-y* .. "
1. Haiitu obnacts onpenaeneHus GyHKIUH . HaliTi yacTHbIe € yacTHBIE TPOU3BOHBIE.
2. Haiitu ¢ CIyIOIHE MHTErPalbl:

3 ©10%/%3 — 4 |dx 1-3x ]
N d FONCILINE ; 6)je dx; B)j(3x+1)e dx;
_xdx (x — 5)dx
r).[ [4_x2 ; n)~|.26+2x+ X e)_|’cos3x0039xdx.

Bonpocs! ko BTOpoii py0e:kHOH aTTecTAlMH

3aaun, NPUBOJAAIIME K IOHATHIO ONPEAeIEHHOT0 HHTErpana. OnpeaenéHHblii HHTErpall, CBOMCTBA.

®opmyna Herotona-JleiiOnuna. 3ameHa nepeMeHHON B ONpeeIEHHOM UHTETpae.

dopMysia HHTETPUPOBAHUS 110 YACTSAM U1 ONPEAEIEHHOTO0 UHTETpaa.

Heco6cTBeHHBIE MHTETPAIIBI.

Huddepennnanbupie ypaBHeHH: onpeneneHue, nopsaaok Y, pemenue Y.

JuddepenunanbHoe ypaBHeHHE 1-ro mopsijika: onpejeieHue; ooiee 1 yactHoe petleHus. Teopema

CYIIECTBOBAHUSA U €IMHCTBEHHOCTH pemmeHus s 1Y 1-ro nopsaka.

7. 1Y c pazaensouMucs NepeMeHHbIMH, OJHOPOHbIE U JIMHEHHbIE, METObI UX PEIICHHUS.

8. IIpocteiimme ypaBHEHHS BTOPOTO MOPSAKA, JOMYCKAOIINE MOHMKEHHUE TIOPSIIKA:

9. Jlunelinsle ogHopoanble 1Y 2-ro mopsiika: TeopeMa o0 CTPYKTYpPe €ro pereHus

10. Heongnopoxnsie nuHelHbIe Y 2-T0 MopsaKa: TeopemMa 0 CTPYKType OOIIEero pemeHus

11. Jluneitnsle ogHopoaHble 1Y 2-ro mopsijika ¢ MOCTOSSHHBIMU KO3 GUIIMeHTaMH. XapaKTepUCTHUECKOE
YpaBHEHHE U CTPYKTYypa OOIIEro pemeHus

12. Jluneitnsle HeoHOpOIHBIE J{Y 2-T0 mopsaKa ¢ MOCTOSIHHBIMU K03(pHILIMEeHTaMu CO crienuaIbHON

IIPaBOM 4aCTHIO

oo wdE

Oo0pa3zen oujera BT((j)pOﬁ pYyOe:xkHOI aTTecTauMuU

_dx Icos5xsinxdx
y (2x+3)
1. Haiitu onpeneneHHble HHTErpaisl: a) O ;0) 0
+00
J- In x dx

2. Haiitu HecoOCTBEHHBIN UHTETpaT: 1

’

14 ’ H y -
xy"—y —xsm?zo, ; (1+x)y”+y'+1:0.

3. Haiitu pemmenns [1V: a)

)
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Tpetuii cemecTp

Bomnpocsl k mepBoii py0e:xHOi#i aTTecTallMU
HucnoBble psibl, YACTHYHAS CYMMA PAJIA, IOHITUE CXOAUMOCTH U PACXOJAMMOCTH YUCIOBOTO PAa,
HEOOXO0JUMOE YCIIOBHE CXOUMOCTH.
[Tpumepsl cXOAAMMUXCSA U PACXOASUIUXCS PAIOB.
JlocTaToyHbIe MPU3HAKUA CXOAUMOCTH 3HAKOIMOJI0KUTEIbHBIX psioB. [Ipu3Haku cpaBHEHUS.
Jocrarounsie npuszHaku cxoaumoctu anambepa, Ko,
3HaKoInepeMeHHbIE M 3HAKOYEPENYIOUTUecs Psbl, Tpu3HaK JIerOHua.
JlocTaTOYHBIN MPU3HAK CXOAMMOCTH 3HAKONIEPEMEHHBIX PSIIOB, A0COIOTHAS U YCIOBHAS CXOUMOCTH
PSAIOB, CBOMCTBA a0COIOTHO CXOJISAIIUXCS PSIIOB.
Crenennsie psaapl. Teopema AGemnst. Pamuyc, nHTepBai 1 001acTh CXOAUMOCTH CTETICHHOTO psifa.

O0pasen Ousiera nepBoil pyde:kHOI aTTecTanuu

1 2
+ + + +
Hamucats o6mmmii wien psga 2-2 4-3 8-4 16-5 32:-6 i } .
Hy 2) 25—5 YD =
HccnenoBate Ha CXOAUMOCTD YHCIIOBBIE DAL  N= =13" + 2 n=L'n" - n=1 n

52

Haiitu ob6nacte XOAUMOCTH CTEIICHHOI'O psaa " n=1"

Bomnpocel ko BTOpOii py0e:KHOH aTTecTallul

Knaccugukanus coObITHIA: OCTOBEPHbIE, HEBO3MOXKHbIE, cllyyaiiHble cOObITHSI. COOBITUS: COBME-
CTUMBIE 1 HECOBMECTUMBIE; PABHOBO3MOKHBIE; 3aBUCUMBIE M HE3aBHCUMBIE; IIPOTUBOIIOJIOKHBIE;
MIOJIHAsSI TPYTINA COOBITHH.

Kraccuueckoe onpereneHre BepOITHOCTH COOBITHS; €TO CBOMCTBA.

Anrebpa coOpITuil. YcnoBHas BepoaTHOCTh. [IponsBenenne u cymma coObITuil. TeopeMbl yMHOXKEHUS
U CJIOKEHHUSI BEPOSTHOCTEMN.

®opMmyia noaHou BepoaTHOCcTU. PopMyiibl balieca.

Cxema MoBTOpPHBIX He3aBUCUMBIX ucnbiTanuil. ®opmynsl bepuymnnu, Jlamnaca u [lyaccona.
Cayuaiinsle BennuuHbl: quckpetHsle (JICB) u nenpepsiable (HCB). UncnoBble XxapakTepUCTUKU
CIIyYalHBIX BEJIMYMH:

bunomnansHoe pacnpeneneaue 1CB.

@OyHKIMS pacipeesieHns U TNIOTHOCTh BepostHocTeld HCB.

HopmansHoe pacnipenenenune HCB.

O0pasen OnJiera BTOpOi pyOe;KHOM aTTeCTALMHA

N3 100 usrorosnennsix neraneit 10 umerot nedexr. s nmpoBepku Obutn oToOpansl 5 netaneit. Ka-
KOBa BEPOSATHOCTh TOTO, UTO CPEIU OT0683HHLIX JieTanei 2 oKaxyTcs 6paI<OBaHHLIMI/I‘7
Ha%m;l ANEKTPUUYECKUX JTaMIIOUEK Ha 0 U3roTOBNEHA MEPBBIM 3aBOJIOM, Ha 40% . - BTOPBIM U Ha
- TpeTbuM. bpak cocTaBisieT COOTBETCTBEHHO 1%; 05% , 0,6% MPOIYKIIMK 3TUX 3aBOJIOB.
Haiit BEposITHOCTB TOTO, YTO HayJaqy B3sATas U3 MAPTUH JIAMITOYKA OKAXETCSl CTaHAAPTHOM.
OXOTHHK, UMEIOIIHI 3 maTpoHa, CTPENseT Mo AUYM A0 NEPBOro MOnagaHusl WK J0 U3pacXoJ0BaHUs
BCEX MATPOHOB. BepOsITHOCTh MOMATaHMs [IPH MIEPBOM BBICTPENE PaBHA 07 MPU KAKIOM MOCIETy-
IOILIEM BBICTpPEJIE YMEHbILIAEeTCA Ha 01. Cocrapurs 3axon pacnpeneneHus Yuciia naTpoHoB, U3pacxo-
JIOBaHHBIX OXOTHMKOM. HallTu MareMarnueckoe OXUAaHUE U JUCHEPCHUIO 3TOM CIydailHON Beauyu-
HBI.



7.2. Bompocsl K 3K3aMeHaM ¢ 00pa3iaMu 3K3aMeHANMOHHBIX OUJIETOB
IlepBbl1ii cemecTp

TeopeTn'{eCKne BOIIPOCHI, BLIHOCUMBI€ HA 3K3aMCH

9J1eMeHTbI JUHEHHOH U BeKTOPHOﬁ a.nreﬁpbl, AHAJIUTHIECCKAA reOMETPpUA

wnN e

©CoN A

10.
11.
12.
13.
14.

15.

16.

17.

18.
19.

20.

21.

22,

23.
24,
25.
26.
27.
28.
29.

30.

OCHOBHBIE CBOMCTBA ONPEICTUTEIICH.
Mertoibl penieHus CUCTEM JIMHEUHBIX ypaBHeHU: Kpamepa u ["aycca.
Bexropsl. B3auMHOe pacrionoxeHnue BEKTOPOB, KOOPAUHATHI U JUIMHA BeKTopa. JInHelHbIe onepanun
HaJ| BEKTOpaMH.
CkaJisipHO€E ITPOU3BE/IEHNE BEKTOPOB U €TI0 CBOMCTBA. Y CJIOBUE NEPIEHAUKYIISIPHOCTH JIBYX BEKTOPOB.
BexTopHOE Ipon3BeieHNE BEKTOPOB U €TI0 CBOMCTBA. Y CJIIOBUE MAPAJUIEIIBHOCTH IBYX BEKTOPOB.
CMmeniaHHOE IPOU3BEIEHUE BEKTOPOB U €T0 CBOMCTBA. Y CJIOBHE KOMIIJIAHAPHOCTH TPEX BEKTOPOB.
IIpsmas Ha nockocTu. PaznuuHble BUIbI ypaBHEHHs IPSIMOM U BBIBOJL OJTHOTO U3 YPABHEHUM
[lepexox oT oxHOI (HOpMBI ypaBHEHHUS IPSIMOM K Ipyroid hopme.
VYron Mexy NpsAMbIMH a IIJIOCKOCTHU. Y CJIOBUS NapaJUIEIbHOCTH U IEPIEHANKYIIPHOCTH MIPSIMBIX Ha
IIJIOCKOCTH
IInockocts. PaznnuHble ypaBHEHHUS IIIIOCKOCTH.
Yros Mexay AByMs IJIOCKOCTSIMU. Y CIIOBHS NapAJUIEIIBHOCTH U IEPIEHAUKYIISIPHOCTH IIIIOCKOCTEM.
IIpsimas B mpocTtpaHcTBe. PasznuuHble BUIbI ypaBHEHHUH IPSIMON U BBIBOJ, OJHOTO U3 YPaBHEHHUH.
VYcnoBus napaJiieIbHOCTH U NIEPIEHIUKYISIPHOCTH HPSAMBIX B IIPOCTPAHCTBE.
VYron Mexay npsMOW U IJIOCKOCTBIO. Y CIIOBUS NApajuIeIbHOCTU U NEPIEHIUKYIIPHOCTH IPSIMON U
IIJIOCKOCTH.

Beenenne B MaTeMaTHYeCKHI aHAJIN3

[Ipenen ¢pyukuuu B Touke. IIpenen ¢pynkuun Ha 6eckoHeunoctu. OHOCTOpOHHUE Tpenesnsl. Orpa-
HUYEHHOCTh (DYHKIIMH, UMEIOILEH Npeien.

beckoneuno mansie pyHkuuu. OrpaHndeHHble QyHKINU. beckoHeuHo Oombiirie QYyHKIIMU U UX CBS3b
¢ 0ECKOHEYHO MaJIbIMH (DYHKIIUSIMH. 0 oo

OCHOBHBIE TEOpEMBI 0 Ipejenax. PackpriTie Heonpenenéunocteii Buma 0 ©

3ameuarenbHble peaensl. Tadnuia s5KBUBaJIEHTHOCTEN 0.M.

HenpepriBHocTh QyHkumu. Touku paspeiBa U ux kiaccugukanus. CBoilcTBa HENPEPHIBHBIX (YHK-

LAH.

HenpepriBHOCTh (hyHKIIMK Ha oTpe3ke. CBONCTBA HEMPEPHIBHBIX HA OTpe3Ke (PYHKIMN: OrpaHUYEH-

HOCTbh, CYILIECTBOBaHHE HAWOOJBIIEr0 U HAUMEHBIIETO 3HAaYEHUH, CYIEeCTBOBAHNE MPOMEKYTOUHBIX

3HA4YCHMI.

Onpenenenve NpPoOU3BOAHONW  (QYHKIHMH, €€ MEXaHMYeCKMd U TeOMETPHYECKHH  CMBICT.
YpaBHEHHUsI KacaTeIbHOU U HOPMAaJIH.

Huddepennunan GpyHKIUU U €ro reoMeTpudeckuil cMbici. MHBapuanTHOCTE hopMbl nuddepenuana

1-ro mopsiaxa.

[Tpon3BoiHbBIE OCHOBHBIX AJIeMEeHTapHbIX (GyHKUMH. [IpaBuna nuddepeHuupoBanms.

[IpouzBoanas cinoxuoi ¢pyakuun. Jlorapudmuaeckoe nuddepeHnupoBanme.

HuddepenunpoBanue GpyHKIHHA, 3aJaHHBIX B TapaMeTPUYECKON U HEIBHOM popmax.

[IpousBoHbie U AU PepeHInanbl BEICIINX MOPAIKOB.

IIpasuio Jlonurans.

Teopemsr @epma, Posus, Jlarpanxka, Komu o nuddepennmpyemMbix GyHKIHIX.

HccnenoBanue GyHKIUHU C TOMOILBIO MEPBOM MTPOU3BOIHON: HEOOXOMMbIE M JOCTATOYHBIE YCIOBHS

BO3pacTaHUs U yObIBaHUS (PYHKIIMH.

OkerpemyM (yHkiu. Heo6xonmumoe 1 10CTaTOYHOE YCIOBHSI CYIIECTBOBAHUS SKCTPEMYyMaA.
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. AcumnToThI Tpaduka GyHKIIHUH.
. BBINyKJ10CTh, BOTHYTOCTh U TOYKH nepernoda rpapuka ¢pynkunu. Heobxoammoe u 10cTaTOYHOE YCII0-

BUs CYIIECTBOBAHUA TOYCK neperH6a.

Oo0pa3sen 3k3aMeHAIIMOHHOT0 OnJieTa

Rapuanraye 0 4

1. OHpeIleJ'II/ITeJ'II/I N-TO nmopsaka. Anre B%I/I_LIE%I/I_'_G )gsogq‘]IHeHI/Iﬂ 1 MHUHOPBGI.

33X, +4X, +X;, =0
2. PemmTe cuctemy meronom ["aycca: L 2 73

y:4x7—z+?\’/7 —(1—4x3)9
3. Haiitu nmpousBoaHbIe JaHHBIX QYyHKIHI:]). X 1 2) y= ;
3) Y= 3x°* -arcsin x_

a=3i—2j+4k " b=i+5j—k

4, HailTu BEKTOPHOE IIPOU BCIACH BCKTOPOR . x—4
P ip PRERERG : Pein5x lim 8x* —4x+3 “m[x+3j
5. Haitru mpeniener;: 5 X° +125 - x>0 cosxsindx . x> 7x° +x—-5 ;"\ X1

Bropoii cemecTp

TeopeaneCRne BOIIPOCHI, BLIHOCUMBIC€ HA 3K3aMCH

(I)yHKIII/II/I HECKOJbKHUX IICPEMECHHbBIX

PwnE

NGO

10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

@DyHKIUN HECKOJIBKUX NepeMeHHbIX. O0nacTh onpenenenus. JIMHUN ypoBHSI.

[Ipenen n HEMPEpHIBHOCTH (PYHKIINU HECKOIBKHX ITEPEMEHHBIX.
YacTHble MPOU3BOIHBIE IEPBOTO M BTOPOTO MOPSAAKOB (PYHKIIMH JBYX NTEPEMEHHBIX.

[Tonubil nuddepennman u ero UCHoOIb30BaHUE B MPUOJIMKEHHBIX BBIYMCIEHUSAX. VIHBapHaHTHOCTh
¢dopmbl ostHOTO U depeHuana.

KacarenbHas INIOCKOCTh U HOPMaJIb K IIOBEPXHOCTH.
YacTHble MPOU3BOIHBIE U TOJIHBIE TU(GEpEeHIHaIbl BEICIIMX MOPSIKOB.
HesiBuble pyHkumu 1 ux quddepeHnpoBaHue.

OkerpeMyM (QYHKIMM JBYX MepeMeHHbIX. HeoOXxonumble M JOCTaTOYHBIE YCIOBHS CYIIECTBOBAHMS
JKCTpEMyMa.
HNHaTerpajibnoe ncuncieHue GyHKuuil 01HON nepeMeHHOH

ITonsatue nepBooOpasHoii. Heonpenen€éHuuplil MHTErpal U ero cBoicTBa. Tabmauia Heonpe1eIEHHBIX
HMHTETPAIOB.

OCHOBHBIE METOBI UHTETPUPOBAHUS: HEMOCPEACTBEHHOE UHTETPUPOBAHNE, METOJ UHTETPUPOBAHUS
MO/IBeJIEHUEM MO/ 3HaK AuddepeHinana, MeTo 1 3aMeHbI TIepeMeHHON

HHTerpupoBaHue 10 4acTsM B HEOIPEAEIEHHOM UHTETpaJIe.

PasnosxeHrne MHOroOuIeHa Ha IMHEWHBIE U KBAIPATHBIE MHOKUTEIH.

Tunel npocTeimx apodei u X HHTErpUPOBAHHE.

NuTerpupoBanne palioOHAIBHBIX AP0oOei METOIOM pa3ioKeHHUs Ha MpocTenie I1poou.
WuTerpupoBanue NpoCTeHIINX UPPALUOHATBHBIX (YHKIUH.

WHuTerpupoBanre TPUTOHOMETPUYECKUX (PYHKIIUH.

3anauu, NIPUBOAAILIME K TIOHATUIO ONPENEIEHHOr0 NHTErpana. OnpeaenéHHblii MHTETpall, CBOMCTBA.
®opmyna Hetorona-JIeiOnuira. 3ameHa mepeMeHHOM B ONpeIeIEHHOM HHTETpalie.

®opMyia UHTETPUPOBAHUS I10 YACTAM U1 ONPEAECIEHHOIO UHTETpaIa.

HecoOcTBeHHbIE HHTErpabI.



JAnddepenuuaibHbie ypaBHeHUS

21. luddepennmanbable ypaBHEHU: onpeaenaeHue, nopsnok AV, pemenne Y.

22. ludbdepennuansHoe ypaBHeHHE 1-TO TTOpsiIKa: omnpeeieHue; ooiee U 4acTHoe penieHus. Teopema
CYILIECTBOBAHUS U €AMHCTBEHHOCTH petenus st Y 1-ro nopsinka.

23. 1Y ¢ pazaensirolmuMucs nepeMeHHbIMHU, OJHOPOIHBIC U JINHEHHBIE, METO/IbI UX PEIICHHUS.

24. Tlpocreiilue ypaBHEHHS BTOPOTO MOPSIKA, JOMYCKAIONINE IIOHUKCHHUE TTOPSIKA:

25. JIuneitapie ogHOpoaHbIe JIY 2-TO MOpsiiKa: TeopeMa O CTPYKTYPE €ro peuieHus

26. Heomnopoauslie nuHelinsie 1Y 2-To nmopsaka: TeopeMa o CTpYKType OOIIero pemeHus

27. Jluneitapie ogHOpoaHbIe 1Y 2-TO MOpsiiKa C MOCTOSHHBIMU Kod(dduimeHTaMmu. XapakTepUCTHIECKOE
ypaBHEHUE U CTPYKTypa OOIIETO pelieHus

28. JIuneitasie HeogHOpOAHBIC 1Y 2-TO MOpsiaKa ¢ TOCTOSHHBIMU KO PHUITMEHTAMHU CO CTICIIMATBHON
IIPaBOM 4aCTbIO

Oo0pa3sen 3k3aMeHAIIMOHHOT0 OuJieTa

BapuanT Ne 0
1. HeomnpeneneHHbli H]{Eerpan U ek cBQUCTRA

4
————+——2C0S x)dx : (5X4 —23{/?+——3de
2. HaiiTn uHTEerpass: X*=25 " X J.XSIn xdx , I X’ :

.2[£ T(2x3+x2 —~5)dx
1 .

3. Brruuciants OIpCACIICHHBIC MHTCT'PAJIbI: ) -2

20,1 2 ' 2 2,53
4. Pemwuts quddepenimanpsie ypapuenns: 1). X Y =Y _ny; 2).Y -3y =x’e ,y(0)=0;
3).¢’ 1+x? )dy — 2x 1+eysdx:0_
z=3x>—-2y®—5xy

1. HaiiTi yacTHbBIE TPOU3BOAHBIE 2-TO MOPSAAKA (PYHKIUU:

Tpernii cemecTp

Teoperuyeckune BONpPoOChbl, BLIHOCHMbIE HA IK3aMEH
Psaabi
1. YwucnoBsle psapl, 4acTHYHAs CyMMa psla, MOHATHE CXOAMMOCTH M PAaCXOAMMOCTH YMCIOBOIO psja,
HE00X0IMMOE YCIIOBUE CXOJAUMOCTH.

2. Tlpumepsl CXOASIMXCSA U PACXOSAIINXCS PSIOB.

3. JlocraTo4HbIE MPU3HAKN CXOJMMOCTH 3HAKOTIOJIOKUTENBHBIX psAoB. [Ipu3Haku cpaBHEHHS.

4. JloctrarouHble Mpu3Haku cxonumoctH [anambepa, Komn.

5. 3HakolepeMeHHbIE U 3HaKOUepeayIolurecs psabl, npusHak Jleitouua.

6. JlocTaTO4HBIN NPU3HAK CXOIUMOCTH 3HAKOIIEPEMEHHBIX PSAJIOB, a0COIIOTHAS U YCIOBHAs CXO/HU-
MOCTH PS10B, CBOMCTBA a0COIIOTHO CXOJSAIINXCS PSIJIOB.

7. Crenennsle paasl. Teopema AGens. Paguyc, nuHTepBai u 001acTh CXOJUMOCTH CTETIEHHOTO psijia.
OcCHOBBI TEOPHHU BEPOSATHOCTE U MATEMATHYECKOM CTATHCTHKH

8. Kiraccuduxkarmsi coOBITHIT: TOCTOBEpHBIE, HEBO3MOXKHBIE, CITydaliHbIe COOBITHS. COOBITHS: COBME-
CTHMBIE 1 HECOBMECTUMBIE; PABHOBO3MOYHBIE; 3aBUCHUMBbIE I HE3aBUCUMBIE; IPOTUBOIIOJIOKHBIE;
TIOJTHAS TPYIIa COOBITHM.

9. Kunaccuueckoe onpenieneHne BEpOsITHOCTUA COOBITHS; €r0 CBOWCTBA.

10. Anrebpa coObITHiA. Y CcIIOBHAs BEPOSITHOCTD. [Ipon3Benenne u cymma coobrtuii. Teopembl yMHO-
KEHUS U CII0KEHUS BEPOSITHOCTEN.

11. ®opmyna nonHoi BepositHocTU. Dopmyssl baiieca.

12. Cxema MOBTOPHBIX HE3aBUCUMBIX UcTbITaHui. Popmyinbl bepuyiuu, Jlamtaca u ITyaccona.



13. Cnyuaiinbie BenunHbl: quckpetHbie (JICB) u HenpepreiBabie (HCB). YUncnoBbie XapakTepruCcTUKH
CIIy4alHbIX BEJIMYUH:

14. bunomuansHoe pacrnpezaenenune J[CB.

15. ®dynkuus pacnpenenaeHus U MI0THOCTh BepositHocTet HCB.

16. HopmanwsHoe pacnpeneneane HCB.

17. loBepuTebHBIE MHTEPBAJIBI ISl OLIEHKA MaTeMaTHYECKOTO OKUIAHUS.

O0pa3zen h3xk3aMeHAIMOHHOT0 O1JIeTa
BapuanT Ne 0

3nakouepenyrommecs psaasl. Teopema Jleiionumna. OneHka octaTka psja.

2. B kopobe 6 xpacHbIX u 4 cuHHMX Kapanpaama. Haynauy wu3BiekaroT Tpu kapanpaama. Haiitu BeposT-
HOCTb TOT'0, YTO /IBa UX HUX - KPACHBIE.

3. B 00yBHYIO MacTepCKyIO Il pEMOHTa IPUHOCST carnord U Ty(iau B cooTHomeHuu 2:3. BeposTHOCTh
Ka4eCTBEHHOT0 peMoHTa JiIis caror paBHa 0,9, a mis tydens — 0,85. [IpoBenena npoBepka kauecTa
onHOM mapel 00yBu. OKa3zajiock, 4yTo 3Ta mapa oOyBHM OTPEMOHTHpPOBaHA KauecTBeHHO. KakoBa Bepo-

=

SATHOCTH TOTO, UTO 3TO a) canoru; 0) Tyduu? i nl i (_ 1)”
n+3. % vn
4. WccrmenoBarh Ha CXOAMMOCTh YHACIOBBIE psbl: =L ;= .

°°2I"I I"I’
2

5. Haiitn 065acTh CXOIMMOCTH CTENIEHHOTO psiga: N=1 n

7.3. Tekyluii KOHTPOJIb
OO0pa3ubl KOHTPOJIBHBIX padoT

A(3;2,-3) B(51-1) C(l;—2;1)'HaﬁTH ZA
a=(L4;-3) b=(22-2), c=(321)

1 cemecTp
1) JlaHbI TOYKHU C KOOpAUHATAMU

2) Haiiti 00bE€M TpeyroabHOM MUpaMu/Ibl, TOCTPOCHHOM Ha BEKTOpax
A(32), B(—4;-1),C(4,4 y

3) U3BecTHBI KOOpAWHATHI TPEYTOJIbLHHKA ABC (3:2), B(-4-1),C(4; ) Haiitu: a) ypaBHeHUs:

BCEX CTOPOH TPEYrOJbHUKA, BHICOTHI TPEYTOJIbHUKA, MEIUAHbl, OUCCEKTPUCHI U MPSIMON, POXOAIIECH ue-

pe3 BEpPUIMHY TPEYrojbHUKA MapajljieIbHO MPOTUBOJIEKAIEH CTOPOHE; 0) pacCTOSHUE OT BEPILUHBI J10

IIPOTUBOJIEXKAILIEH CTOPOHBI; B) YTOJI B TPEYTOJIbHUKE (TIpY BEPILNHE B )-
4) TIpuBecTH K KAHOHUYECKOMY BU/1y YPaBHEHHE KPHBOM 2-T0 HOpsAKa

X% +4y? —2x-56y +181=0

U cIelIaTh CXEMaTU4YECKUM YCPTECK.

y M, ([1L3;4) y
5) Hanucatp ypaBHEHHE TUIOCKOCTH, IPOXOJSIIEH Yepe3 TOUKY NEPHEHINKYIISIPHOU K IIJ10C-

2X+3y+z-1=0 3x-y+2z-2=0

KOCTAM, 3a/IaHHBIM YPABHCHUSAMU

6) BLIFIHCBI%PB_HB@IQHI?IXHPI/IMGI?}II% EpaBzmo Honmzn;{j
im I

a) X—>00 2)C4 +5X3 . 6) x—5 X2 - 25 B X—5 )
2 p—
2 cemecTp 7= X7432’ 2) z =arccosy.
1. Haiitu yactHple TpOU3BOAHBIC 1-TO TOpsAaKa QyHKIUMN: 1) 3X+y X
u=xy+y?z? P(1;-1;3)

2. Haiiti mpou3BoaHyI0 QyHKINH B TOUYKE 10 HAIIPaBJIEHUIO OT 3TOW TOY-

P.(5,2,0).

KH K TOUKE



O N [

< 3xdx dx
. j3— (3x + 2)cosx dx
3. Haiitu unterpans a) ! X +4; 0) 1+% X+1; B)
" I y2aX
4. Haiitu pemrenue J1Y: Xy —y=xe-

3 cemecTp 3 © 3N

I vy
2n
| _
1. UccnenoBath YUCIOBBIC PSAJIBI HA CXOAMMOCTD: Q) n=1 (3n) ;. 0) n=1 (n + l) .
x n+1 2n + 1

Z( n(n+1)

. UccnenoBats Ha yCIOBHYIO, aGCOMOTHYIO CXOAMMOCTB: N=1 .
©(n+2

> -x"
n=1\ N+ 4

. Pemuts 3amauy. Cpenu 25 cTyaeHTOB Ipynibl, B KOTopoii 10 geByIiek, pa3brpbIBalOT 6 OMIIETOB HA
CTY/IEHYECKYIO BeCHY. HaliiuTe BEpOsITHOCTB TOTO, UTO Cpeau obanaTeneii OnineToB okaxyres 3 ne-

. Haiitu 06;1acTh cXOAMMOCTH CTEMIEHHOTO psija:

BYLIKH.
. Haiitu yncnossie xapakrepuctuku CB X: M(X) ; D(X) ; a(X) , €CJIM OHA 33/1aHa PAIOM:
X -5 2 3 4

P 0,4 0,3 0,2 0,1




7.4. OnucaHue noka3sareJieil M KpUTepHeB OLIEHUBAHUS KOMIIeTeHIMII HAa Pa3IMYHBIX dTanax ux ¢popMupoBaHus,
ONHUCAHME IIKAJIbI OLlCHUBAHHUSA

Tabauma 7
KpuTepnu oleHHBAHUS Pe3yJbTATOB 00yYeHHsI HaumeHnoBanue
IL1anupyeMble pe3yJabTaThl 0CBOEHHS 416
e — Menee 1= | 41-60 6as10B (yI0- 61-80 6asL10B 81-100 6asL10B OLEHOTHOT0
J10B (HEYI0BJIe- | g ergopHTENILHO) (Xopoo) (oTIM4HO) cpeacTBa

OIIK-2. Cnoco6
HEOOXOIUMBIX JIJIS eIt

€H OCYIIECTBIIATH COOp, 00pabOTKy M CTATUCTUYCCKUN aHATIU3 JaHHbBIX,
CHUSI TIOCTABJICHHBIX SKOHOMHUYESCKHX 3a/1ay:

3HaTh: METOBI PEIICHUS] CUCTEM JINHEWHBIX aJI-
reOpandecKux ypaBHEHUW, OCHOBBI TU(GEpeHIIN-
POBaHUs U UHTETPUPOBAHUS (QYHKIIUH, PEIICHUS
middepeHnnanbHBIX ypaBHEHUH, OCHOBHBIE T10-
JIOKEHHUSI TEOPUU BEPOSITHOCTEH U MaTeMaTHye-
CKOM CTaTUCTUKHU, TEOPUU PSIIOB.

®parmMeHTapHbIE
3HaHUs

Hemnonurle 3Hanus

CdopmupoBaHHbIE,
HO coJiepiKalue
OTJIeJIbHBIE TPOOEITBI
3HaHUA

CdopmupoBaHHbIe
CHCTEMaTHYECKUE
3HaHUS

YMeTh: NpUMEHATH CBOM 3HAHUS K PEIICHUIO
MPAaKTUYECKUX 3a]1a4; TI0JIh30BATHCS MaTeMaTu4e-
CKOM JIUTEpaTypOH Ul N3yUYEHUs] UHXKEHEPHBIX U
HSKOHOMHMYECKHUX BOIIPOCOB.

YacTtuuHble
yMEHUS

Hemonnklie YMCHUA

YMeHus moJiHele, J10-
IyCKaITCs HE0OIb-
IIIA€ OIIMOKHU

CdopmupoBaHHbIE
yMEHUS

Buagers: Meroamu peleHus 3a1a4 anreopsl U
reoMeTpuH, 1ubPepeHnaIbHOTO U HHTETPaslb-
HOTO UcuucieHus, i epeHnanbHbIX ypaBHe-
HUM, METO1aMU IOCTPOEHHSI MaTEMAaTHUECKUX
MoJjiesielt JUTs 3a]1a4, BOSHUKAIOIIUX B HH)XXEHEPHO-
9KOHOMUYECKOU MTPAKTHKE.

YactuuHoe
BJIaJcHUE
HaBbIKAMH

Hecucremarnueckoe
MIPUMEHEHNE
HaABBIKOB

B cucrematnueckoM
MPUMEHEHUN HABBIKOB
JIOITYCKaoTCs Mpooe-
JTBI

Veneurnoe u
CUCTEMATHUUECKOE
HpI/IMCHCHI/Ie HABBIKOB

Kommmiekr 3ana-
HAU 1[I  KOH-
TPOJBHBIX PadoT,
BapUaHThl  3aja-
HUN JUId caMo-
CTOSATENIBHOW pa-
00TBI,  BOMPOCHI
no temam / pas-
Jemam JIACITH-
TTHHBI




8. OcobennocTu peanqu3anvi TUCHUILIMHBI AJ HHBAJIUI0B M JUII ¢ OrPAHHYCHHBIMU
BO3MOKHOCTSIMMU 310POBbA

JUis ocyIIecTBIIEHUS MPOLEyp TEKYLIEro KOHTPOJIs YCIEBAEMOCTH U IPOMEXYTOYHOH arTe-
cTauuu o0yyaroIuxcs co34aHbl (POHIbI OLIEHOUHBIX CPE/ICTB, alalTUPOBAHHBIC ISl MHBAJIUJIOB U JIUL]
C OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3JJ0POBbs U IO3BOJISIOIINE OLIEHUTh JOCTH)KEHUE MMHU 3aIlIaHU-
POBaHHBIX B OCHOBHOI 00pa3zoBaTeIbHON IPOrpaMMe pe3ysbTaToOB 0O0y4EHHUs U ypOBEHb CHOPMHUPO-
BaHHOCTH BCEX KOMIIETEHIIMH, 3asBJICHHBIX B 00pa3zoBareibHON nporpamme. dopma nMpoBeaeHHS Te-
KyILeH aTTecTaluy AJs CTYJCHTOB-MHBAJIUIOB YCTAHABIUBACTCSA C YYETOM HMHIMBHIYaTbHBIX MCHXO-
(bu3nuecKuX 0COOCHHOCTEH (YCTHO, MMCBMEHHO Ha Oymare, MUChbMEHHO HAa KOMITbIOTEpE, B hopMe Te-
CTHpOBaHUS U T.IL.). [Ipu TecTupoBaHuU Ui CIA0OBHISAIIMX CTYAEHTOB HMCIOJIB3YIOTCS (POHMIBI Olle-
HOYHBIX CPEICTB C YKpyNHEHHbIM Lipu¢pToM. Ha sK3amMeH mpuriamaercs CONpOBOXAAIOUINM, KOTO-
pBlii  oOecrieunBaeT TEXHUYECKOE CONPOBOXKIEHHE CTyAEHTY. llpu HEOOXOOUMOCTH CTYAEHTY-
MHBINY IPEJOCTaBIAETCS AONOIHUTEIbHOE BPEMs Ul IOAIOTOBKM OTBETAa Ha 3K3aMeHe (WM 3aue-
te). OOyuaronyecss ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMU 3[10pOBbsI, U 00Oy4arolyecss MHBaJIUbI o0ec-
MEYMBAIOTCS TI€YaTHBIMU W AJIEKTPOHHBIMH 00pa30BaTeNbHBIMU pecypcamMi (TpOorpaMMbl, ydeOHbBIE
ocoOust U CaMOCTOATENBHOM paboThI U T.11.) B (hopMax, aAalTHPOBAHHBIX K OTPAaHHYEHHUSIM HX 3]10-
POBBS U BOCIIPUATHUS HH)OPMAITHH:

1) JUTs THBAJTUIOB | JIMII C OTPAaHMYEHHBIMI BO3MOKHOCTSIMH 3/I0POBBSI 110 3PEHHIO:

- JUIA CcJenbIX: 3aJaHus JAJs BBIIOJHEHHUS Ha IPAKTHUECKUX 3aHATHAX O(OPMIISIOTCS
penbedHOo-TOUeyHbIM IpudTOM bpaiins , 1ub0 3aYMTHIBAIOTCS ACCUCTEHTOM; IMChbMEHHBIE 3aJaHus
BBINOJIHAIOTCS Ha Oymare penbedHo-ToueuHblM wipu¢pToM bpaitng n1muGo HaaMKTOBBIBAIOTCA
ACCHUCTEHTY; OOYydYaroIUMCs JJs BBINOJHEHMs 3aJaHusl IpU HEOOXOAMMOCTH NPEOCTaBIISETCS
KOMIUIEKT MUCHMEHHBIX NPUHAIEKHOCTEH M Oymara Ui NMUCbMa pPeabepHO-TOYEYHBIM HIPUPTOM
bpaiins;

- 1JIs1 ¢J1a00BHASIINMX: 00ECTIeYMBACTCSl MHANBHyaTbHOE PAaBHOMEPHOE OCBEIICHHE HE MEHEe
300 mroxc; oOyuaromuMmcsi Il BBIIOJIHEHUS 33JaHMsl MPU HEOOXOIMMOCTHU IPENOCTaBISAETCS
YBEIIMYHMBAIOIIEE YCTPOMCTBO; BO3MOXKHO TaK)K€ HCIOIH30BAHNE COOCTBEHHBIX YBEIUYHMBAOIINX
YCTPOICTB; 3aJlaHMsl U1 BBIMOJIHEHUS 3a/1laHUH 0POPMIISIOTCS YBEIMYEHHBIM HIPU(TOM;

2) JUI. THBAJIUOB U JIUIL C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3/10pPOBBS MO CJIYXY:

- JJISl TJYXHX H CJIa00cabIIAIMX: o0ecreyrBaeTcsl HaIM4YKMe 3ByKOYCHUIIMBAIOILEH anmapary-
PBl KOJUIEKTUBHOT'O TOJb30BAHUS, NMPU HEOOXOIUMOCTH OOYUarOIIUMCS MPEIOCTABISAETCS 3BYKOYCH-
JMBAOINAS armIaparypa WHAWBUAYAILHOTO IMOJIb30BAHMS, MPEIOCTABISIFOTCS YCIYTH CYpIONEpeBO/I-
YHKa,

- VISl CJIEMOTJIyXHX JIONYCKaeTCsl MPUCYTCTBUE aCCHCTEHTA, OKAa3BIBAIOLIETO YCIYTH THQIIO-
CypIIorepeBounKa (IIOMIUMO TpeOOBaHHMIA, BBITOIHAEMBIX COOTBETCTBEHHO JIJIS CIICTIBIX U TITYXHUX );

3) IUISL JIAL C TSDKEJBIMM HapyIIEHUSIMUA PEUH, TIYXHX, CIa0O0CIbIIAIINX JEKIUH U CEMU-
Haphbl, IPOBOIUMBIE B YCTHOH (popme, MPoBOAATCS B MUCbMEHHOH (popme;
4) JUId WHBAIUAOB U JIMI C OTPAaHMYEHHBIMH BO3MOXHOCTSIMHU 3JI0POBbS, HMEIOIIUX

HApYILIeHHUs ONMOPHO-IBUTaTeILHOI0 anmapara:
- IJid i ¢ HAPYMICHUAMHA OIIOPHO-ABUTATCIIBHOI'O aIrmapara, HApYWCHUAMU JBUTaTCIIbHBIX
GyHKIUI BEpXHUX KOHEYHOCTEM MM OTCYTCTBMEM BEPXHHUX KOHEYHOCTEW: MUChbMEHHBIE 3aJaHUs
HaJIMKTOBBIBAIOTCSI ACCUCTEHTY; BBITIOJIHCHHE 3aaHUI (TECTOB, KOHTPOJIBHBIX padOT), TPOBOIUMEIE B
MUCbMEHHOU (popMme, TPOBOIATCS B YCTHOM (hopMe IyTeM orpoca, 0eceibl ¢ 00yJarommumMcs.



10.

11.

12.

9. YueOHO-MeTOAUYECKOEe 1 MH(OPMAIITMOHHOE 00ecneyeHHne TUCIIUTIHHbI

9.1. Jluteparypa
bepmant A. ®@., Apamanosuu U. I'. Kpatkuii kypc maremarudeckoro aHanusza. — CII6.: U3na-
TeabcTBO «Jlauby, 2005.
Hanxo I1. E., ITonoB A. I'., KoxxeBHukosa T. fI. Briciias MmaTemMaTuka B yOpaKHEHHUSAX U 3a7a4ax:
VYu4eb. mocodue mist By3oB. — M.: OO0 «M3narenbctBo ACT»: OO0, 2000. «M3mparenbcTBo «Mup
u obpazoBanuey, 2014.
Harancon, W.I1. KpaTkuii kypc BBICIICH MaTeMaTHKH [ DJIEKTPOHHBIN pecypc]: yueOHOe mocodue.
— Dmektpon. pan. — CII6.: Jlams, 2009. — 728 c¢. — Pexum ngocryna:
http://e.lanbook.com/books/element.php?pll_id=283.
[Terpymko, N1.M. Kypc Beiciieli MmaTeMaTuKi. BBefeHrue B MareMaTnueckuii ananus. Juddepen-
HAAJBHOE HMCUUCIeHUE. JIeKu U mpakTUKyM [DJIEKTpOHHBIA pecypc|: yueOHoe mocobue. —
OnektpoH. man. — CII6.: Jlame, 2009. — 288 c¢. — Pexum gocryma:
http://e.lanbook.com/books/element.php?pll_id=302.
ITerpymko, 1I.M. Kypc Bbiciieit MmaTemMaTuku. MHTErpanbHOe ucurucieHne. @yHKIUU HECKOJIbKHUX
nepeMeHHbIX. Juddepeniuanpapie ypaBHeHUs. JISKITUN W MPaKTHKyM [DJIEKTpOHHBINA pecypc] :
yaeOHoe mocobue. — InektpoH. gan. — CII6.: Jlanp, 2008. — 606 c. — Pexxum mocryna:
http://e.lanbook.com/books/element.php?pll_id=306.
[Tucemennsbiil JI. T. KoHcnekT nekuuid mo Beicuie matemaruke. [lomHbeiid kypc. — M.: Beicuias
mkona, 2013.
Canpnos A. A. Kpatkuii Kypc BbICIIe MaTeMaTHKHU, TOM. 1, ToMm 2. — I'po3Hsiit, 2014.
baraesa M. T. COopHuK 3a71a4 MO JIMHEHHON W BEKTOPHOW anredpe W aHAIUTUYECKOW reoMeT-
puun.— I'posnsiii, UIIL TTHU, 2007.
Hamaesa JI. 1., MartameBa X. II. Meronuyeckoe mocodue mo u3ydeHuro pasaena «Psup». —
I'pozusiii, UIIL I'THUA, 2007.
Hamaesa JI. ., Cocnambekosa JI. C. COopuuk 3anau. uddepenuunansasie ypaBHenus. — ['po3-
weii, WUIIL T'THH, 2010.
MaromaeBa M.A., HcaeBa JI.M. [Ipaktukym no Beicuieit matemaruke. Yacte 1 (yueOHO-
METOAMYECKOE TIOCOOHUE TSI CTYJCHTOB SKOHOMUYECKUX crieruanbHocTei). — ['posnsbrii: UITL]
I'THH, 2011.
MaromaeBa M.A., Hcaesa JI.M. [Ipaktukym no Beiciieit matemaruke. Yactp 2 (yueOHO-
METOJINYECKOE MOCOOHE ISl CTYACHTOB DKOHOMUYECKHX CrieruanbHocTei). — ['po3usbrit: UITL]
ITHTY, 2014.

9.2. Meroaudeckre yKka3aHus st 00y4aromuxcsi 0 OCBOCHUIO TUCIUIUIUHBI (CM. IPUIIOKEHHE).

10. MaTepuajbHO-TeXHUYECKOE o0ecnevyeHue TUCHUILINHBI

3a kadenpoil «Beiciias ¥ MpUKIIaAHas MaTeMaTHKa» B TJIaBHOM y4eOHOM KOPITyCE 3aKpeIUIeHbI

nexknuoHHas ayauropuss Ne 1-16, aymuropun [Uis MpOBENSHHS TpaKTHUecKuX 3aHsaTHid NeNe 2-12,
2-27, 2-29, 2-31, 2-33, 2-35, 3-43, GOJBIIMHCTBO M3 KOTOPBIX OCHAIIEHO TAOJHIIAMHU, TpahUIeCKuM

MaTepuajoM, YepTexamHu Mo JIMHEHHOW anreOpe, sIeMEHTaM BEKTOPHOM anredpbl, aHATUTHYECKON

reoMeTpuu, AudpepeHInaIbHOMY HUCUUCICHUIO (YHKIMH OJAHON NEpEMEHHOM, MHTErpaJlbHOMY HC-

yucaeHuto. B aymutopun 3-10 pa3menieH koMnbloTepHbIi kiace. Ha xadenpe umeroTcs HHTEPaKTHUB-
Hasi 10CKa U IPOEKTOpP.
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IIpunoxenue
Meroanyeckue yKa3aHus 10 OCBOCHHIO THCHMILINHBI « MaTeMaTHKa)»

1. Metoauueckue yKa3aHus /Ui 00y4alOIMXcs M0 MJIAHUPOBAHMIO M OPraHU3allUM BpeMe-
HH, HE00XO0IMMOT0 /15l 0CBOEHUS THCIUILIMHBI.

N3yueHne pekoMeHJyeTcsi HadyaTb C O3HAKOMIIEHHMsI C paboyeil mporpaMMol IUCLUILIMHBI, €€
CTPYKTYpOH M cojepkaHHEeM pa3ziesioB (Moayieil), GOHIOM OLIEHOYHBIX CPEACTB, O3HAKOMHUTBCS C
y4eOHO-METOIMYECKUM 1 UH()OPMAIIMOHHBIM 00€CIIeYeHUEM TUCLIUITIIMHBI.

HucuuiuinHa «MaTteMaTHuKa» COCTOMT M3 CBSI3aHHBIX MEXAY COOOK0 TeM, 00ecledrBarouX M0-
ClIeZIOBAaTEeNIbHOE U3yUCHHE MaTepHaa.

OOyuenue o gucuuiuinHe «MaTeMaTHKa OCYIIECTBIISETCS B CIEAYIOMUX (hopMmax:

1. AynutopHsle 3aHATHA (JIEKIMH, TPAKTUUECKUE).

2. CamoctosiTenpHas paboTa cryneHTa (MOATOTOBKA K JIEKIMSM, NMPAKTHYECKUM 3aHATHUSAM, Te-
CTaM ¥ UHBIM (hOpMaM NMUCbMEHHBIX Pa0dOT, UHAUBUIyalbHas KOHCYJIBTALMS C IPENOIaBaTeIeM).

3. NHTepakTrBHBIC GOPMBI IPOBEICHUS 3aHATUN (KOJUIOKBUYM, JIEKIHS U Ip. (DOPMBI).

VY4eOHblil MaTepuan CTPYKTYpPUPOBAaH U U3yY€HHE IUCLMIUIMHBI IPOU3BOJUTCS B TEMATUYECKON
nocjenoBaTenbHOCTH. KakaoMy NpakTHUECKOMY 3aHATHIO U CAMOCTOSITEIbHOMY M3YYEHUIO MaTepua-
Jla TpeAlecTBYeT JIeKIUs Mo JaHHOM Teme. OOyuaromiyecs caMOCTOATENbHO HPOBOJAT NpeaBapu-
TEJNBHYIO TIOATOTOBKY K 3aHATHIO, TPUHUMAIOT aKTUBHOE U TBOPYECKOE ydacTue B 00CYXKJIEHUH Teope-
TUYECKHUX BOIIPOCOB, pa3zdope MpoOJEMHBIX CUTYalldil M MOUCKOB IyTeH WX pemieHus. MHorue mpo-
OneMbl, U3yd4aeMble B Kypce, HOCAT JUCKYCCHOHHBIN XapakTep, YTO MpPEIoiaracT MHTEPAKTHBHBIHN
XapakTep MpOBEICHUS 3aHATUI Ha KOHKPETHBIX ITPUMEpPAX.

Onucanue nocnen0BaTeIbHOCTH J€HCTBUM 00yYatoerocs:

IIpu u3yyeHuu Kypca ciieyeT BHUMATEIbHO CIYIIATh M KOHCIIEKTHPOBAaTh MaTepuall, u3jarae-
MBI} Ha ayAUTOPHBIX 3aHATUAX. J[JIs1 €ro MOHMMaHMsI U Kaue€CTBEHHOT'O YCBOEHUSI PEKOMEH]IyeTCs Clie-
AyIOLIas Mocye10BaTeIbHOCTh JeHCTBUI:

1. Tlocne okoHYaHUS y4eOHBIX 3aHATUN IJIsl 3aKPEIUICHHUsI MaTepuaia MpOCMOTPETh B 00lyMaTh
TEKCT JISKIIUH, TPOCIYIIAaHHON CEroHsI, pa3o0paTh paccMoTpeHHble mpumMepsl (10 - 15 MuHyT).

2. Ilpu OATOTOBKE K JIGKIIMU CIEIYIOMIETO JHS MOBTOPHUTH TEKCT MPEABIAYIIEH JEKIHH, MOTY-
MaTh O TOM, KaKasi MOXeT ObITh cienytomias TeMa (5 - 10 MuHyT).

3. B teueHue Henenu BeIOpaTh BpeMs 71l paboThI ¢ IuTepaTypoil B oubnuorteke (1o 1 gacy).

4. Ilpu noaroToBKe K MPAaKTUYECKOMY 3aHATHIO IOBTOPUTH OCHOBHBIE MOHSTHUS MO TEME, U3yUUTh
npuMepsl. Pelras KOHKPETHYIO CUTYalUIO, - IPEJBAPUTENIBHO MOHATh, KAKOW TEOPETHUYECKUI MaTepH-
aJl Hy’)KHO MCII0JIb30BaTh. HaMeTUTh 1I1aH peleHus, nonpoOoBaTh Ha €ro OCHOBE peluTh 1 - 2 mpak-
TUYECKHE CHUTYallNH.

2. MeTroauyeckue ykazaHus 1o padore o0y4yaronuxcsi BO BpeMsi NpoBeeHHs JEeKIU.

Jlekuuu aroT 0Oy4yaromIMMCSl CUCTEMAaTU3UPOBAHHBIE 3HAHUS IO JAUCHUIUIMHE, KOHLIEHTPUPYIOT
UX BHUMaHHE Ha HanOoJjee CIOKHBIX U BaXKHBIX Bompocax. JIeKiun oObIYHO M3IAraroTcs B TPAAULIH-
OHHOM WJIM B MPOOJEMHOM CTHJIE. [[1s1 cTy/IeHTOB B OOJIBIIMHCTBE CIy4yaeB B MPOOJIEMHOM CTHIIE.
[IpoGieMHBII CTUIB MTO3BOJISIET CTUMYJIUPOBATh aKTUBHYIO IMO3HABATEIbHYIO JIEATEIBHOCTh 00yUaro-
IIMXCA U UX UHTEPEC K AUCLUUILINHE, (OPMUPOBATH TBOPUECKOE MBILUIEHHE, TPHUOEraTh K MPOTUBOIIO-
CTaBJICHUSAM U CpaBHEHMSM, JielaTh O0OOIIEHHs, aKTUBU3UPOBATh BHHMaHUE OOYYaIOLIUXCS ITyTeM
MOCTAHOBKH MTPOOJIEMHBIX BOIPOCOB, MOOUIPATH TUCKYCCHIO.

Bo BpeMsi JTeKIIMOHHBIX 3aHATHIA PEKOMEHAYETCs BECTH KOHCIIEKTUPOBAaHHE y4eOHOro MaTepuara,
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oOpaniate BHUMaHue Ha POPMYJIMPOBKU U KaTETOPUH, PACKPBIBAIOIIME CYTh TOTO M HHOTO SIBJIICHUS,
WM TIPOIIECCOB, BBIBOBI M MPAKTHUYECKHE PEKOMEH/IAIUH.

KoHcnekT nekiun jydrie noapasaensTh Ha MyHKThI, COOII0Aas KPacHyl0 CTPOKY. ITOMY B 00OJIb-
ol creneHu OyayT CHOCOOCTBOBAaTH BOIPOCHI IUIAHA JIEKLUH, MPEIIOKEHHBIE IMPENo1aBaTellsiM.
Cnenyer oOpamiaTh BHHUMaHHME Ha aKLEHTBI, BBIBOJBI, KOTOpBIC J€JaeT MpernojaBareib, OTMeyas
HauOoJee BaKHbIE MOMEHTHI B JIGKIIMOHHOM MaTepHalie 3aMeUaHUsSMU «BAXKHOY», «XOPOIIO 3aroM-
HUTH» U T.. MOXKHO JiefaTh 3TO U C MOMOIIBIO Pa3HOLBETHBIX MapKepPOB WM PYy4eK, MOJYEPKUBAs
TEPMUHBI U OIPEICICHHUS.

[enecooOpa3Ho pa3paboTaTh COOCTBEHHYIO CHUCTEMY COKpAIlleHUH, aOOpeBHATyp M CHMBOJIOB.
Opnnako npu JanpHeimei paboTe ¢ KOHCIIEKTOM CHMBOJIBI JIyYIlle 3aMEHUTh OOBIYHBIMH CIIOBAMU IS
OBICTPOTO 3PUTEIBHOTO BOCHIPUATHUS TEKCTA.

Paborast Ha/l KOHCIIEKTOM JIEKLIUH, HEOOXOIMMO HCIOJIb30BATh JUTEPATYPY, KOTOPYIO PEKOMEH-
J0Bal mpenoaaBarenb. VIMEHHO Takasi cepbe3Hasi, KpOnoTiInBas padoTa ¢ JEKIMOHHBIM MaTepHajIoM
MO3BOJIUT TITyOOKO OBJIa/IETh TEOPETHUECKUM MaTEPHATIOM.

Temartuka nexkuuii gaercs B paboudeid mporpaMMe JUCIHUILTAHBL.

3. MeToauyeckue ykazaHusi 00y4alomumMcs 10 NOAT0TOBKe K MPAKTHYECKUM 3aHIATHIIM.

Ha npaktuueckux 3aHATHSIX MPUBETCTBYETCS aKTUBHOE y4acTHE B 0OCYKIEHUU KOHKPETHBIX CHU-
Tyalu#, ClIOCOOHOCTh Ha OCHOBE IOJyYEHHBIX 3HAHWH HaXoauTh Hamboiee 3((eKTUBHBIC pereHus
MOCTABJICHHBIX TPO0JIEeM, yMETh HaXOAUTh TOJIE3HBII JOTOIHUTEIBHBIA MaTepHAIl IO TEMATHKE CEMH-
HApPCKUX 3aHATUU.

CryneHTy peKOMEHIYeTCs CIeayomIasi CXeMa MOArOTOBKH K TPAKTUYECKOMY 3aHSTHIO:

1. O3HakoMIIEHHE C MJIAHOM MPAKTUYECKOTO 3aHSATHUS, KOTOPBIA OTPa)KaeT COJep>KaHUE MpeJio-
JKEHHOH TEMBI,

2. IIpopaboTaTh KOHCIIEKT JICKIIHIA;

3. IIpounTaTth OCHOBHYIO JIUTEPATYPY.

B mporecce moArOTOBKM K MPAKTUYECKUM 3aHATHAM, HEOOX0AUMO 00paTuTh 0c000€ BHUMaHKUE HA
CaMOCTOATENIBHOE N3yYEHHUE PEKOMEHIOBAaHHOM JIUTEparypsl. [Ipy Bcel NOIHOTE KOHCIEKTUPOBAHMS
JIEKIIMH B He HEBO3MOYKHO M3JIOKUTH BECh MaTepral u3-3a JINMUTA ayAUTOPHBIX dacoB. [loaTomy ca-
MOCTOsITeNIbHAsE pabdoTa ¢ yueOHMKaMH, Y4€OHbIMH MOCOOMSMHU, HAyYHOW, CIPABOYHON JIUTEpaTypOH,
MaTepualaMH NepuoaAndYeckux u3gaHuil u MHrepHera siBisercss Hanbosee 3((EKTUBHBIM METOAOM
MOJTy4eHHUs JOMOJHUTEIbHBIX 3HaHUH, MO3BOJSAET 3HAYUTEIBHO aKTUBU3MPOBATH MPOLIECC OBIIAJECHUS
uHpopmanuel, cnocoocTByer Oosiee TIyOOKOMY YCBOEHHIO HM3ydaeMoOro martepuana, GopMHUpPYET y
CTY/IEHTOB OTHOIIIEHHE K KOHKPETHOH npobisieme. Bce HOBbIE MOHATHUS O U3y4aeMOl TeMe HE0OXO0U-
MO BBIYYHTbh HauW3yCThb M BHECTH B IJIOCCapuii, KOTOPBIH 1ienecoodbpa3HO BECTH C caMOro Havyajla u3y-
YeHUs Kypca,

4. OTBEeTUTH HA BOTPOCHI IUTAHA TIPAKTUYECKOTO 3aHATHS;

5. BBINOJHUTE JOMAaIIIHEE 3aJaHHE;

6. IIpopaboTarhk TeCTOBBIE 3aIaHUS U 33]a4H;

7. Ilpu 3aTpyaHeHusAX chopMyaMpoBaTh BOIPOCHI K MPETOAaBATENIO.

Pesynbprar Takoil paboThl JOKEH MPOSIBUTHCSA B CIIOCOOHOCTH CTYAEHTa CBOOOJHO OTBETHTh Ha
TEOpPETUYECKHE BOMPOCH! MPAKTUKyMa, BBICTYNATh U y4acTBOBAaTh B KOJUIEKTUBHOM OOCYXKIECHUHU BO-
MIPOCOB M3y4aeMOW T€MBbI, IPaBUJILHO BBIOJIHATH MPAKTHUECKUE U WHBIE 33JJaHNs, KOTOpBIE JAal0TCS B
(OHJIE OTICHOYHBIX CPEJICTB AUCIUILTNHEIL.
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4. Meroanyeckue yKa3aHus 00y4AOMMMCS 110 OPraHU3aliH CAMOCTOATE/ILHOM padoThl.

Lenp opranu3any caMOCTOSTEILHON paboThI MO AUCHUILTHHE «MaTeMaTHkay - 3TO yriayoieHue
U paclIMpeHHe 3HaHUH B 00J1aCTH MaTeMaTHKH; (OPMHUPOBAHNE HABBIKA U UHTEPECa K CAaMOCTOSATENb-
HOW MO3HABATEJIbHOM JESTEIbHOCTH.

CamocrosiTenbHast pabota oOydaromuxcsl SBISETCS BaKHEHIIMM BHJIOM OCBOEHUS COJIEp’KaHUs
JUCIUIUTMHBL, TOATOTOBKH K MPAKTUYECKUM 3aHATUAM U K KOHTpOJbHOU pabore. Cro/ia ke OTHOCATCS
U CaMOCTOSITENIbHOE YIIIyOJIEHHOE M3yueHue TeM AUCUMILTHHBL. CaMmocTosATenabHas padoTa mpeacras-
JsieT co00i MOCTOSHHO ACUCTBYIOUIYIO CHCTEMY, OCHOBY 00pa30BaTeIbHOIO MPOLIeCcca U HOCUT HCCIe-
JIOBAaTEIbCKUN XapaKTep, YTO MOCIYKUT B OyAyIleM OCHOBAaHUEM JIJIsl HAIMCAaHUS BBITYCKHOM KBaJIH-
(buKaoOHHON pabOThI, MPAKTHYECKOTO MPUMEHEHHS MOTyYCHHbBIX 3HAHHMA.

Opranu3anysi caMOCTOATENBHON pabOThl 0OYUYAIOMIMXCSl OPUEHTUPYETCS Ha aKTUBHBIE METOJIbI
OBJIA/ICHUS 3HAHUSIMH, PAa3BUTHE TBOPUECKUX CIIOCOOHOCTEH, MEPEX0] OT MOTOYHOTO K HHIUBUAYaIH-
3UPOBAHHOMY OOYYCHHIO, C YUETOM MOTPEOHOCTEH U BO3MOKHOCTEH JTMYHOCTH.

[IpaBuiibHas opraHu3ainysi CaMOCTOSITENIbHBIX y4EOHBIX 3aHSITHUNA, UX CHCTEMaTHYHOCTb, IEJIeCcOo-
o0Opa3HO€ IUIAHUPOBaHHE PA0OUYEro BPEMEHM MO3BOJIET CTYACHTAM pa3BUBAaTh YMEHUS M HABBIKU B
YCBOGHUHU M CHCTEMaTH3alluu MPUOOpEeTaeMbIX 3HAHUN, 00ECIeunBaTh BHICOKUN YPOBEHb YCIIEBAEMO-
CTH B MEPUOJI 00y4EHUSs, MOTYIUTh HABBIKU MOBBIIIEHUS TPO(HECCHOHATBLHOTO YPOBHSI.

CamocrosiTenbHast paboTa peanu3yercs:

- HEMOCPEICTBEHHO B MPOIIECCE ayIUTOPHBIX 3aHATHH - Ha JCKIHIX, IPAKTHYECKUX 3aHATHSIX;

- B KOHTAaKTe C IpEerojaBaTesieM BHE PAMOK PAaCHUCAHUS - Ha KOHCYJIbTAIMSIX MO y4eOHBIM BO-
pocam, B XOZ€ TBOPUYECKUX KOHTAKTOB, PU JIUKBUAALNHU 33aJ0JDKEHHOCTEH, TIPU BBITIOJTHEHUH WH/IH-
BUyaJbHBIX 3aJJaHUI U T.J.

- B OubnuoTteke, qoMa, Ha Kadeape MpU BBINOJIHEHUU 00YYarOIIUMCs YYEOHBIX U MPAKTUYECKUX
3azad.

Buawst CPC u kputepuu orieHOK

(o 6amtpHO-peiTuaToBOM cucreme [ THTY, CPC onenuBaercs B 15 6amioB)

KonTponbhas padora

Komnoksnym

Tembl 711 caMOCTOATENLHON PabOTHI MpOMKUCaHbl B paboyel nmporpaMMme AUCHUIUIMHBL. D¢ dek-
TUBHBIM CPEJICTBOM OCYILIECTBICHHS 00YYaIOLIMMCS CAMOCTOATENbHOM paboThI SABISAETCS 3JCKTPOHHAS
MH(pOPMaLMOHHO-00pa3oBaTelbHas Cpefa YHUBEPCUTETa, KOTopas 00ecredrnBaeT JIOCTYIN K y4eOHBIM
IU1aHaM, pabo4YuM MporpaMMaM JUCHUIUIMH (MOJyJei), MPAaKTUK, K U3JIaHUSIM 3JIEKTPOHHBIX OMOInO-
TEYHBIX CHCTEM.

29



CocraBuTEeNb

noteHT Kadeapsl «BeIcIiast U MpUKIaHAsS MATEMAaTUKA Maramesa X.I1.
COI'TACOBAHO:
3aBeyronuii kadenpoit «Bricias u mpuKiIagHas MaTeMaTHKA [NauaeB A.M..

3aBeqyroLuil BoITYCK. Kadeapon

«OKOHOMHKA U yIpaBJICHUE HA TPEITPUSITUL : Sxy6oB T.B.

Hupexrop AYMP ' Maromaesa M. A.

30



