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1. HeJ’II/l H 331291 JUCHUIIJIMHbI

Leabr0 MaTeMaTHUECKOT0 00pa3oBaHUs OakaiaBpa sBiISETCS: 00yueHHE CTYACHTOB OCHOBHBIM IIO-
JIOKEHUSIM M METOZaM MaTeMaTHKH, HaBBIKaM IOCTPOEHHSI MaTeMaTHYECKHUX JOKA3aTEIbCTB ITyTEM JIOTH-
YEeCKHUX PacCyXJEHHI, METOAaM pelIeHus 3aay.

3agayaMm M3ydeHHS AMCHMIUIMHBI SBISETCA 00yYeHHE CTYJICHTOB OCHOBHBIM MAaTEMaTHUECKHM Me-
TOJIaM, UX 3HAKOMCTBO C Pa3JIMYHBIMH MPHUIOKEHUSAMHU 3TUX METOJIOB K PEUICHUIO MPAKTUYECKHUX 3a/1ad,
7erast Ipy 3TOM YIIOp Ha T€ pa3Jielibl MaTeMaTHKH, KOTOPBIE B COOTBETCTBUH C Y4EOHBIMHU ITTAHAMH UMEIOT
B)KHOE 3HAUEHHUE ISl TOTO WIIM MHOTO MPO(GUIIS OArOTOBKU CHEUATIMCTOB.

2. MecTo THCUMILIMHBI B CTPYKTYpPe 00pa30BaTeIbHON NPOrpaMMbl

Marematrka oTHOCHTCS K 010Ky b1 00s13aTenbHO# yacTu y4eOHOro II1aHa.

JlaHHast TUCIUIUIMHA SBJISIETCS MPEAIIECTBYIOMIEH s CEAYIOIUX TUCIUIUINH, TPETyCMOTPEHHBIX B
y4eOHBIX TUTaHax mpoduiei HampaBiaeHus «[IpoayKThl MUTaHUS U3 PACTUTEIHHOTO CHIpbs»: MU3HKA,
Nudopmaruka, @usnyeckass xumus, OU3HKO-XMMUYECKHE OCHOBbI M 001IMe NMPUHIHUNBI Nepepa-
00TKM pacTUTEIbHOIO ChIpbs, [Ipukiagnas mexanuka, TenjoTrexHuka, JJIEeKTPOTEXHUKA U IJIEK-
TPpoHUKa, UHKeHepHasi 1 KOMNIbIOTePHAas rpaduka.



3. IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00y4eHHsI 110 JUCHHUIIJIMHAM

Tab6muna 1

NHaukaTopsl 10CTHAKEHHUS

IInanupyemble pe3yJbTaThl
00y4eHHUsI MO AUCHUILINHE
(3YB)

Ko mo ®I'OC
OIIK-2.
Crnocoben  mpume-

HATh OCHOBHBIC 3aKO-
HBI U MCTOJIbI HCCIIC-
NOBAaHUH €CTECTBEH-
HBIX HayK JJi pele-
HUA 3ama4 npodeccu-
OHAJIBHOHN JIesATeNILHO-
CTH:

OIIK-2.1. Brnageer 6a30BbIMH
3HaHUSIMH B obOnactu ¢yH7a-
MEHTAJIBHBIX pa3/eioB Mare-
MaTUKH, (QHU3UKHA, XUMUH,
OMOXMMHH W MHUKPOOHMOIOTHUHU
B 00nEéMe, HEOOXOAUMOM IS
OCBOEHHUS (PU3UYECKUX, XUMHU-
YECKHUX, OHMOXMMUYCCKUX,
OMOTEXHOJIOTUYECKUX  OCHOB
IpU TPOU3BOJICTBE MHINEBHIX
MPOIYKTOB.

OIIK-2.2. Biageer MeTomaMu
MaTEeMaTHYECKOTO MOJICITUPO-
BaHMS U ONTHMH3AIUU TEXHO-
JIOTUYECKHUX TPOIECCOB IHIIIE-

BOI'0 IpOU3BOACTBA.

3HaTh METOIBl pEIICHHS CHCTEM
JMHEHHBIX anreOpanueckux ypaBHe-
HUH, OCHOBBI Iu(hepeHINPOBAHUSL
Y MHTETPUPOBaHMs (YHKIUH, perie-
Hus  auddepeHunanbHbpIX  ypaBHe-
HHUH, OCHOBHBIE IOJIOKECHUS TCOPUHU
BEPOSITHOCTE M MaTeMaTHYECKOU
CTAQTHCTHKH, TEOPUH PSIOB.

YMerbp COCTaBISATH ypaBHEHUS
NpSIMBIX W KPUBBIX JIMHMM Ha
IUIOCKOCTU W B IIPOCTPAHCTBE,
ITOBEPXHOCTEW BTOPOro MOpsJIKa,
muddepeHIMpoBaTh U WHTETPH-
poBaTh (GYHKIMH OIHOW W He-
CKOJIbKUX MEPEMEHHBIX Ha JKC-
TpEMyM, pelaTbh MNPOCTEUIINe
muddepeHIranbHbIe  ypaBHEHUS,
HCCIIEI0BATh HA CXOAUMOCTbH psi-
JIbl, HaXOJUTh YHUCJIOBBIE Xapak-
TEPUCTUKH CITyYalHBIX BEIUYNH
Biagers: MeTonaMu pemieHus 3a-
nad anreOpsl U reomerpuu, audde-
PCHIIMAIBHOTO W WHTETPAIBHOTO
ucuucieHus, audepeHInanbHBIX
yYpaBHEHHMH, METOJaMH HOCTPOCHHUS
MaTeMaTHYeCKUX MOJeNel mus 3a-
Ja4, BO3HHKAIOUIMX B WHXCHEPHO-
3KOHOMHUYECKOU MPaKTHKE.




4. O0beM AUCHHMILVIMHBI U BBl y4eOHOH padoThI

Tabmuna 2
. Bcero u/3.ex. CemecTpnl

Buasbl yuedHoit 0DO 3P0
padoThI (01010 300

1 2 3 1 2 3
KonTakTHas padora 200/5,6 60/1,7 68 64 68 20 20 20
(BCcero 4yacon)
B toM umcne:
JIEKIIUHA 100 30 34 32 34 10 10 10
MPaKTUYECKUE 100 30 34 32 34 10 10 10
3angrusa 113
CamocTosTeN AT | 5356 4 | 372103 | 76 80 76 | 124 | 124 | 124
padora (Bcero)
B toM umcne:
BBIHOJIHGHI/I? 54 _ 18 18 18 _ _ _
nuceMernHoi CP
noaroroska xk KP mo
pyOexHON 24 - 8 8 8 - B -
aTTecTalluu
M3y4eHHe BOIIPOCOB,
BLIHECEHHBIX Ha 44 249 13 18 13 ’3 ]3 83
CaMOCTOSTEIIbHYIO
paboty
MOATOTOBKA K TPaK- 50 15 17 16 17 5 5 5
THYECKUM 3aHITUIM
TIOJITOTOBKA K 60 108 20 20 20 36 36 36
AK3aMeHy/3auéTy
Bua oTueTHOCTH IK3. 3auér k3. k3. 3auér IK3.
OO0mas Tpy10eMKOCTH 432/12 504/14 144/4 144/4 144/4 144/4 144/4 144/4




5. Coneprxanue IUCHUNIHHBI

5.1. Pa3zgennl fMCOMIIMHLI 1 BUABLI 3aHATHH

Tabmuma 3
HaunmeHnoBanme Yacsl Yacsl
Nen/ Bcero
I pa3nena THCHMILINHBI JMEKUHOHHBIX | NPAKTHYECKUX |
1o ceMecTpam 3aHATHI 3aHATHH
1 cemecTp
Bcero 34 34 68
1. Jluneiinas anrebpa 6 6 12
2. | DneMeHTHl BEKTOPHOM areOpsl 4 4 8
3. AHanuThueckas reoMeTpust 6 6 12
4. Teopus npenenos 6 6 12
Huddepenunansuoe
5. vucuucieHue GyHKIUA OTHOU 12 12 24
MIEPEMEHHOMN
2 cemecTp
Bcero 32 32 64
Juddepenunansuoe
1. UCYHCIIEHUE (PYHKIINH 6 6 12
HECKOJIbKUX IEPEMEHHbBIX
5 I/IHTel"paJ'IBHOGU HCHHCIICHHE 16 16 32
(GyHKIMU OJTHOM IepeMEHHOM
3 Huddepennmanpabie 10 10 20
ypaBHEHUS
3 cemecTp
Bcero 34 34 68
1. Psnpr 16 16 32
2. Teopus BeposATHOCTEN U 18 18 36
MaTeMaTh4yeckas CTaTUCTHKA
Hroro 100 100 200




5.2. JIeKIMOHHBIE 3aHATHUSA

Ta0mnuua 4

n/n

HauMenoBanue
pa3nena

Conep:xanue pa3aena

1-fh cemMmecTp

JInneiinas aiaredpa

Onpenenurenu 2-ro 1 3-ro mopsiKka, UX OCHOBHbIE cBoMcTBa. [lo-
HATHE 00 ompenenuTene n-ro mopsiaka. MuHOp W airedpanyueckoe
JIONIOJTHEHUE 3JIEMEHTa onpeaenuTens. Paznoxenue onpenenurens no
DJIEMEHTaM CTPOKHU WM CTOJONa. PemeHne cucreM JTHHEHHBIX ypaB-
HeHuil MetogoM Kpamepa. Matpuiel u 1eiicTBUsS HaJ HUMU. MeTon
l'aycca penieHust cucteM JIMHENHBIX YPaBHEHUMN.

DJ1eMeHThI
BEKTOPHOM ajredpbl

Bekropel. JluHeliHble omnepanyu Hajx BeKTopaMu. JIvHeilHas 3aBUCH-
MOCTb U HE3aBUCHMOCTb BEKTOPOB. baszuc Ha miockoctu. IIpoeknus Bek-
Topa Ha ock. KoopauHats! BekTopa. CkalsipHOE, BEKTOPHOE, CMELIAHHOE
NPOM3BENICHNST W MX CBOWCTBA. Hampamisttomme KOCHMHYCHI BEKTOPOB.
I'eomerpryeckuil CMBICI BEKTOPHOI'O ¥ CMELLIAHHOTO TIPOU3BEICHUIM.

AHauTHYeCKas
reoMeTpus

IIpsimas Ha 1uiockocTH. Pa3nuuHble BUABI ypaBHEHWM INpsSMOM Ha
IUIOCKOCTH. YTOJI MEXAy HPSMBIMH. YCIOBHUS IapaJlJICIbBHOCTH U
NEPNEHIUKYIAPHOCTU NPsSMbIX. PaccTossHME OT TOYKM 1O IPSIMOM.
Jlenenue oTpeska B 3aJaHHOM OTHOIIIEHUHU. Touka nmepeceyeHus npsi-
MBIX.

KpuBsle BTOporo nopsiaka: OKpyHOCTb, 3JUIMIIC, FHIIepOoIa, napa-
6oa. KaHoHn4eckre ypaBHEHUs! KPUBBIX BTOPOTO MOPSIIKA.

Teopus npenesion

[Ipenen pyHkuu B TOuke M Ha OeckoHedyHOCTH. OTHOCTOPOHHHE
npezensl. beckoHeuHo Manble GYHKIMU U WX cBoicTBa. beckoHeuHo
Oospue (PYHKIIMM UM UX CBs3h C OCCKOHEYHO MaJibiIMU. OCHOBHBIE
TEOpeMbl O Tpezaenax. PackpeiTue HeonpeaeneHHOCTEH. 3ameuaTelb-
HbIe nipeaenbl. CpaBHEHHE OECKOHEYHO MaJIbIX (DYHKITH.

[MonsTne HEenpepsIBHOCTH (GYHKIMU. TOYKH pa3phiBa, UX Kiaccu(u-
karus. CBoiicTBa GYHKIINA, HEMPEPHIBHBIX HA CETMEHTE: OIpaHUYCH-
HOCTb, CYIIECTBOBAaHHE HAWOOJBIIETO W HAWMEHBIIETO 3HAYCHHIA,
MIPOMEKYTOUHBIE 3HAUEHUS.




JAudppepennuaibHoe
HCYHCICHHE
(pynxuumn ognoi
nepeMeHHOI

[IpousBomHast (HyHKIMH, €€ TEOMETPUISCKHA U MEXaHUYECKUN CMBICI.
Huddepentupyemocts pyHkmmy B Touke. OCHOBHBIC MpaBuia audde-
penimpoBanust. [Ipon3BogHAs CIOXKHOIM, 0OpaTHOM, HEIBHOM M TTapaMeT-
pudecku 3amaHHol (yHKIMA. [Tpon3BOHBIE OCHOBHBIX AJIEMEHTApHBIX
byuxumii. Juddepeniman ¢ynaxuun. MaBaprantHOCTH opmbl audde-
penimana. [IpousBoausie 1 auddepeHpanbl BBICIINX MOPSIKOB.

OcHoBHBIE TeopeMbl O auddepeHunpyemMbIX (YHKIHAX: TEOPEMbI
®epma, Poms, Jlarpanxka, Kommu. [TpaBuiio Jlonuransg u ero nucnodib-
30BaHUE AJI PACKPBITHS HEONIPEIEIEHHOCTEMN.

HccnenoBanne (QyHKIIMU C TOMOIIBIO MPOM3BOIHOHN. OTHICKaHHE
HanOOJIBIIEr0 ¥ HAUMEHBIIETO 3HauUeHU (GyHKIMH, auddepeHuupy-
emoii Ha oTpe3ke. McciaenoBanue QyHKIMHM Ha BBITYKIOCTh, BOTHY-
TOCTB; TOUKHU neperuda. Acumnrorsl pyHkuuid. Obmas cxema uccre-
JOoBaHUA (PYHKITUU U TIOCTPOCHUS ee TpaduKa.

2-f cemMmecTp

JAnddepenuunanbnoe
HCYHUCJIeHHe (PYHK-
MU HECKOJBbKHX Ie-
PEeMeHHBIX

OYHKIMU HECKOJIBKUX NepeMeHHbIX. O0JIacTh ONpeeneHus, TMHUN
YPOBHsI (DYHKUIMH JABYX IepeMeHHbIX. [Ipenen um HempepbIBHOCTB
¢yHkuMu AByX nepeMeHHbIX. YacTHble mpou3BojaHble. KacarenbHas
IUIOCKOCTh U HOPMaJlb K MOBEPXHOCTU. OKCTpeMyM (DYHKIMH JABYX
nepeMeHHbIX. Hanbospiiee n HauMeHbIee 3HauUeHUsT QYHKINH ABYX
IIEPEMEHHBIX B 3aMKHYTOM 00acTu.

HNuTerpajabHoe uc-
yucjIeHue QyHKINU
O/IHOM MepeMeHHOoM

[TepBooOpasnas. HeompeneneHHblii HHTETpan U ero cBoicTBa. Tab-
auna uHTerpanoB. HemocpencTBeHHOE MHTETPUPOBAHME U UHTETPH-
poBaHuUeE MOJBEJCHUEM 10 3HaK aAuddepennunana. 3aMeHa rnepeMeH-
HOW M MHTETPUPOBAHHUE IO YaCTSAM B HEONPEIEICHHOM HHTETpalle.
Mmuorounensl. Teopema be3y. OcHoBHas Teopema anredpsl. Pasio-
KEHHE MHOIOwWIeHa C JAEHCTBUTEIbHBIMH KO3((dUIMEeHTaMu Ha Ju-
HEllHble U KBaJpaTUYHbIE MHOXWTENIU. Pa3iokeHue palnoHaIbHBIX
npobeii. IHTerpupoBaHue palMoOHAIBHBIX ApoOeit. MHTerpupoBanue
HEKOTOPBIX MPPALMOHAIBHBIX M TPAHCIEHIEHTHBIX (yHKUMH. 3ana-
4YM, NPUBOAINME K IOHATHIO OINpeneaeHHoro mHrerpana. Ompene-
JICHHBIM HHTErpaj, ero cBoiictBa. @opmyna HeroTona-JleiiOHuma, ee
IIPUMEHEHHUE I BBIYUCIICHHS OIIPEIEICHHBIX HHTETPAJIOB.

HecoOcTBeHHbIE HHTETpaJbl ¢ OECKOHEUHBIMU MpEaeaMi U OT He-
OTpaHWYEHHBIX (DYHKIINI, NX OCHOBHBIC CBOMCTBA.




JAnddepennuanbubie
YPaBHeHHS

dusnueckue 3agauu, OpUBOAALIME K JU(PepeHIIHaIbHbIM ypaBHE-
HusM. Juddepennuanbapie ypaBHEHHsI NEpBOTO MHOpsaka. 3aaada
Kommu. Teopema cyiiecTBOBaHUS M €JMHCTBEHHOCTH PEILIEHUS 3a/1a41
Komm. OcHoBHbIe Kiacehl auphepeHInalIbHBIX YPaBHEHUH TIEPBOTO
HOpsi/IKa, UHTETPUPYEMBIX B KBaJ[paTypax.

Juddepennnanbable ypaBHEHUS BBICIINX MOPSAKOB. 3anavya Komrm.
VYpaBHeHUs, JOMyCKAIONME TOHMKEHUE MOPsIKa.

Jluneiinble nuddepeHnnanbHble YpaBHEHUS: OJHOPOAHBIE U HEOJ-
HopoaHbie. O0mee pemenue. Meron Jlarpanxa Bapualuu MOCTOSH-
HbIX. JluHeiinble muddepeHaabHble YpaBHEHUS C IMOCTOSHHBIMH
K03 puureHTaMu. YpaBHEHHs C IPaBOM YacThlO CHELMATIbHOIO BU-
na.

[TonsaTne o qudPepeHnanbHBIX YPaBHEHUSAX B YACTHBIX NTPOU3BOJ-
HBIX (YpaBHEHUS MaTeMaTHUECKOH (HU3HUKH)

3-fi cemecTp

Panni

ITonstue uncnosoro psga. Yactuunsle cymMMbl. CxoaumocTs psaa. He-

o0xomuMbIi TIpu3HaK cxoaumocTH. Kputepuii Komu cxomuMocTu umc-
noBoro psiga. [lpusHak cpaBHeHUs. JloCTaTOYHBIC MPU3HAKH CXOAHUMOCTH
PAIOB C TIOJIOKUTEIBHBIMUA 4YICHAMH: TPU3HAKU CPABHEHUS; PaIUKallb-
Helid pusHak Komm; npusnak [lanambepa; nnTerpanbHblii npusHak Ko-
my. 3HaKodepeayrmuecs psapl: npusHak JleitOauma. AOcomoTHas u
YCIIOBHASI CXOANMOCTb.

OyHKIIMOHAIBHBIE psibl. O0IaCTh CXOOUMOCTH. PaBHOMEpHas CXO.u-

Mmocts. [lpusnak Beitepmrpacca. Crenennsie psasl. Teopema Abens. Ps-
1wl Terimopa u Makiiopena. Pa3noskenne QpyHKITUI B CTENIEHHBIC PSIJIBI




10

Teopus
BEPOATHOCTEH U
MaTeMaTH4ecKast

CTATHCTHKA

Crny4aiiable coObiThsA. [IpocTpaHCTBO dneMeHTapHBIX COOBITHH. [ToHS-
THE CiydaifHOro coObIThs. BeposTHOCTh. AKCMOMaTHYECKOE MOCTPOEHHUE
TEOPUU BEPOSITHOCTEH. Y CIIOBHASI BEPOSTHOCTh. DOpMyIia MOJHOW BEPO-
arHocth. Popmyna baiieca. Cxema bepnymm. Teopems! Ilyaccona u
Myaspa-Jlannaca.

CrnyuaitHble BeMUuHBL. J{MCKpETHBIE Cily4aiiHble BEIUYMHBI. DYHKIUS
pacmpenenieHdst U ee cBoWcTBa. MareMaTnyeckoe OKHWJAaHWE U JIUCIIep-
cusl.

HenpepbiBHbIE cCiiydaiiHble BeIWYMHBL. DYHKIUA paclpenesieHus Hu
IUIOTHOCTh BEPOSATHOCTH, MX CBOHCTBA. MaTemMaTHYeCcKOoe OXHIaHUE U
JMCTIEPCHST HETIPEPBIBHOW cilydaiiHOW Benum4uHbl. HopmanbsHOe pacrpe-
JIeTICHHE M ero CBOMCTBA. 3akoH OonbImux ymcen. Teopembl bepHymnu u
UYeorimesa. [{enTpanbHas npenenbHas Teopema JIsmyHona.

CraTucTudeckoe ONMUCaHHE pPe3yNbTaToB HaOmoneHui. ['eHepanbHas
COBOKYIHOCTh M BbIOOpKa. Bapuarnmonssiii psaa. ['ucrorpamma, smMmupu-
yeckas (QYHKIMS pacIipeleieHus], BHIOOpOUHAs CPEIHSAS U IUCTIEPCHSL.

CraTucTuueckre OLIEHKH: HecMeIlleHHbIe, 3P (PEKTUBHbBIE, COCTOSITENb-
Hble. JloBepuTenbHas BEPOSITHOCTh M JAOBEPUTENBHBIN MHTEpBai. Ompe-
neneHne Heooxoaumoro obbema BBIOOPKHU. [IpMHIMI MaKCHMalIbHOTO
MIPaBIOIIOI00HS.

@yHKIMOHAIbHAS 3aBUCUMOCTh M perpeccus. KpuBele perpeccuu, ux
coiicTBa. KoaddunmeHt xoppensiuuu, KOppessiuoHHOE OTHOIIEHUE, UX
CBOICTBA U OILICHKH.

Metonbl 00paboTKH pe3yabTaToOB H3MEPEHHIA.




5.3. IlpakTu4yecKue 3aHATUSA

Tabauua 5

NeNe
n/n

HaunmenoBanue
pa3aesia JUCUMILIHN-
HBI

Conep:xanue pasaena

1-li cemMmecTp

JInneitHas anaredpa

Brruucnenue onpenenureneid 2-ro, 3-ro U n-ro nopsakoB. Pemenue
CUCTEM JIMHEWHBbIX ypaBHeHUI MeroaoM Kpamepa. CnoxxeHue U Bbl-
YUTAHUE MATPUIl 1 YMHOXKEHHE UX HA YUCIIO. Y MHOKEHUE JBYX Mart-
puu. Meron I'aycca penieHus: CUCTEM JIMHENHBIX YPaBHEHUN

DJ1eMeHTBI
BEKTOPHOI aJredpbl

Pemienue 3a1a4y Ha HaxOXI€HUE KOOPIUHATHON (DOPMBI 3aIIMCU BEK-
TOpA, €ro JUIMHBI, ONPEAEICHUE B3aUMHOIO PACIIOIOKEHUs BEKTOPOB
Ha IJIOCKOCTH U B IIPOCTPAHCTBE. BhIUNCIIEHNE CKAIAPHOTO IPOU3BE-
JICHUs BEKTOPOB, HAXOXKICHHUE YCIIOBHUS UX IEPIECHIUKYISIPHOCTH.
BekTopHOE M cMenIaHHOe ITPOU3BEACHHS BEKTOPOB U UX T€OMETpUYe-
CKMM cMmbIci. IIpuiioxkeHue BEKTOPHOIO M CMEIIAHHOI'O IMPOU3BEJE-
HUI BEKTOPOB JJIsl PEIICHHUS] T€OMETPUYECKHX 3aa4

AHaIuTHYECKAs
reoMeTpus

[MocTpoenne mpsimoii Ha TuIockocTH. CocTaBieHHE O0IIEro ypaBHe-
HUS TPSIMOM, TPOXOJAIIeH uepe3 nBe Touku. [IpuBenenue oOmiero
YpaBHEHUS MPSIMON K YPABHEHUIO B OTPE3KaX U K YPAaBHEHHUIO C yI-
J0BBIM KO3 duimenToM.  HaxoxzaeHue yria Mexay NpPSIMBIMH.
VYcnoBusi mapamienbHOCTH W NMEPHNEHIUKYISIPHOCTU NpAMbIX. Ompe-
JICJICHUE PacCTOSIHUA OT TOYKH 10 npssMor KpuBblie BTOpOro mops-
ka. [IpuBenenne oOmuUX ypaBHEHUI KPUBBIX BTOPOTO MOpsAKa K Ka-
HOHUYECKOMY BUJY U IOCTPOEHUE ITUX KPUBBIX.

Teopus npenenos

Oynkuus. O6nacts onpeaenenus GyHkuuu. OCHOBHBIE XapaKTepH-
CTUKU (QYyHKIMH. BbluncieHne npeaesnoB ¢ UCHOIb30BaHUEM OCHOB-
HBIX TEOpeM O Tpezenax. beckoHeuHo mMasble 1 OECKOHEYHO OOoJbIIHe
dbyakuun. PackpeiTe HeonpeaeneHHOCTeH. BrrunciaeHue npeaenos ¢
MCII0JIb30BaHUEM IEPBOTO M BTOPOIO 3aMedaTeibHbIX npezenos. He-
MPEPHIBHOCTH (DyHKIMHU B Touke. Touku pa3peiBa [ u Il pona.

JAnddepenuunanbnoe
HCYHCICHHE
byHkumit

O/IHOI1 NepeMeHHOoI

[IpaBuna muddepenuuponanus. JuddepeHpoBanue CIoXHON
byakuun. uddepennupoBanre HESBHOW U MTapaMETPUUECKH 3ajaH-
Hol pynkumii. [IponsBoanbie u 1uddepeHranbl BHICIIUX MOPSIKOB.
Jlorapudpmuueckoe nuddepennmpoBanue. Mcmnonp3oBanue npaBuiia
JlomuTans nmst pacKphITUSI HEOTPEACIEHHOCTEH.

HccnenoBanne (yHKIMH C TOMOIIBIO Tpou3BoAHOU. Haxoxknenue
UHTEPBAJIOB MOHOTOHHOCTM M TOYEK DJKCTpEMyMa; HaXOXKICHHE
HauOO0JIbIIEr0 U HAUMEHbILEr0 3HAYCHUN (PYHKIMHM Ha 3aJaHHOM OT-
pe3ke. HaxoxeHne MHTEPBAIOB BBITYKIOCTH, BOTHYTOCTH M TOYEK
nepern6a. Haxoxnenne acumnror. [loctpoenue rpaduka QyHkmm
Ha OCHOBAHHUH MTPOBEACHHOTO UCCIICAOBAHMS (DYHKITUH.




2-f cemMmecTp

ﬂn(b(l)epenunanbnoeu OO6nacTb onpenenenus, IMHUM ypOBHA (QYHKIMM JBYX IEepe-
HCYHCTIeHue PyHKIUI
HECKOTLIHX MEHHBIX. YacThble npousBoanbie. JuddepeHunpoBanue ciox-
E[eMEHHBIX HOM (yHKIMHU, YacTHBIE MPOU3BOHBIE BBICIINX ITOPSIKOB.
HeormpenenenHslii MHTErpall ¥ €ro OCHOBHBIE cBOMCTBa. Tal-
nuna uHTerpanoB. OCHOBHBIE METObI MHTETPUPOBAHUS: HEIO-
CPEICTBEHHOE NHTErPUPOBAHUE, METO ITOABEACHHUS IO/ 3HAK
nuddepenmana, MeTo1 3aMeHbI IEPEeMEHHON, METOI HHTETPH-
poBaHnus 1o yacTsM. KomriekcHbie uncna. Anredpandeckas
dbopma 3anmmcu KOMIUIEKCHOTO uncia. Moaynb u apryMmeHt. Jlei-
CTBUS HaJl KOMIUIEKCHBIMU 4YKciiaMu. TpuroHoMmerpuyueckas u
nokasaresabHas (POpMBI 3alIUCH KOMIUIEKCHOro yncia. Gopmyina
HNuTerpanbHoe

HCYHUCIeHHe PYHKIUI
O/IHOM MepeMeHHOoM

Myaspa-Jlamnaca. MHorowiensl. PasiioxeHue MHOro4jieHa Ha
JIMHEWHBIE Y KBaJAPATHBIE MHOKUTEIU. THIBI TPOCTEUIINX JIPO-
Oeii U UX UHTerpupoBanue. IHTerpupoBaHue parioHaIbHBIX
IpoOei MEeTOIOM pa3IoKEeHHs Ha mpocTeime anpoou. NaTe-
IpUpOBaHKE MPOCTEUIITNX UPPALUOHANBHBIX (GyHKINH. MHTe-
IpUPOBaHUE TPUTOHOMETPUYECKUX (yHKUUI. Boruncnenue
OTIpeNIeIEHHOT0 HTErpaa ¢ momMouibio Gpopmysl HeroToHa-
JletitOHu1a. 3aMeHa MEpEMEHHON B ONPeIeIEHHOM UHTErpale.
WuTerpupoBanue no yactsaMm. HecoOcTBeHHBIE HHTETpasibl. BbI-
YHCJICHUE UHTErPaloB ¢ OECKOHEYHBIMH I'PAaHUIIAMU M UHTETpa-
JIOB OT Pa3pbIBHBIX (DYHKIUH.

JAnddepennuanbubie
YPaBHEHUS

VYpaBHEHUS ¢ pa3AeNSIOIUMHUCS TIEPEMEHHBIMHU, OTHOPOIHBIC U
JUHEWHbIe ypaBHeHuUs 1-ro nopsaaka. Juddepennpanbabie
yYpPaBHEHUS 2-TO MOPAAKA, TOIYCKAIOUINE TIOHMKEHUE MTOPSI/IKA.
Jluneiinsle nuddepeHnmanbuple ypaBHeHUs 2-r0 nopsaka. Jlu-
HEWHBIE OJTHOPOHBIC U HEOJHOPOJAHBIE ypaBHEHUS. JIMHEHHbBIE
nuddepeHIraIbHbe YpaBHEHHUS ¢ TOCTOSHHBIMU K03 durinen-
Tamu. Pernienue oTHOPOAHBIX U HEOTHOPOAHBIX MU depentm-
IBHBIX YPaBHEHUI ¢ NOCTOSHHBIMU K03(puLineHTaMu ¢ nmpaBoi
YaCThIO CHEIUAIBHOTO BH/IA.




3-i cemecTDp

9 Psaapl

UYucnossle psiabl. CXOAUMOCTh U cyMMa pssia. OCHOBHBIE CBOHCTBA
cxoasamuxcs panoB. Heobxoanmoe ycinoBre cXOIMMOCTH 3HAKOIOJI0XKHU-
TesnbHOro psia. Teopemsl cpaBHeHus. [lpusnaku Jlanam6epa, Komm.
3nakouepenyrontuecs psaasl. [Ipusnak JleiiOnuma. [lonstrue o pyHKIIHO-
HasnbHOM pszie. CteneHusle paasl. MHTEpBAN U paguyc cxoaumocTtu. Pas-
noxxenne GyHkiui B psag Teimopa u MakiiopeHa

Teopus
BEPOSITHOCTEI U
MaTeMaTH4ecKasi
CTATHCTHKA

10

OO0mmue npaBuiia KOMOMHATOPUKH: PABUIIO CYMMBI, IPABUIIO TTPOU3BE-
nenus. Pazmenenus, nepectanoBky, couetanus. CirydaitHbie COOBITHS U
oreparuu HaJl HUMHU. HecoBmecTHbIe coObITHA. [TomHas TpyIina momapHo
HECOBMECTHBIX coObITH. Kitaccuueckoe ornpeneneHne BeposiTHOCTH.
TeopeMbl CII0KEHUS U YMHOKEHHS BEPOATHOCTEU. Y CIIOBHAsI BEPOSIT-
HocTh. DopMyia nosiHOM BeposiTHOCTH. Dopmyiia baiieca. Cxema bep-
HYJUIH.

JuckperHas cinydaiiHasi BEJIMYMHA U €€ OCHOBHBIE XapaKTEPUCTUKH.
HenpepeiBHas ciyyaiinas BennuuHa. OyHKIUsS pacpeneeHus U MI0T-
HOCTb BEpPOSITHOCTEW. MaTeMaTnyecKoe 0KUIaHUE U JUCIIEPCUs Helpe-
PBIBHOM CIIy4aiiHOW BEJIMYUHBI.

['enepanbHas COBOKYITHOCTh M BbIOOpKa. Bapuanuonnsiit psia. ['ucto-
rpaMMa, SMIupudeckas QyHKIHS pacipeIeIeHUs, BLIOOpOYHAS CPEIHSS
u aucnepcusi. CTaTuCTUYECKHE OLEHKU: HeCMellleHHbIe, () ()EeKTUBHbIE,
cocTodATeNbHbIe. JloBepuTEIbHAs BEPOSITHOCTD U IOBEPUTEIbHBIN UHTEP-
Baj. Onpenenenre HeoOXoaAMMOro oobeMa BeIOOpkH. [IpuHIMT MakcH-
MaJIbHOTO TIPAaBIOIIOI00uS.

D yHKIHOHAJIbHAS 3aBUCUMOCTB U perpeccusi. Kpuble perpeccuu, ux
cBoiicTBa. KoaddunueHnt koppensiuuu, KOppeasiiuOHHOE OTHOIICHUE, UX
CBOMCTBA U OLICHKH.

6. CamocrosiTesibHAs1 padoTa CTYIEHTOB 10 AUCHMUILJIMHE

IlepBblii cemecTp

BOHpOCbI AJIA CAMOCTOATEIBHOI0O U3YyYCHU A

JIuHeliHbIe POCTPAHCTBA U ONEPATOPHI.

1. Jlunelinbple mpocTpaHcTBa. JIMHENHHAsA 3aBUCMMOCTh U HE3aBUCUMOCTb CUCTEMBI BEKTOPOB. PazmMepHOCTh 1

0a3uc JTMHEHHOTO TPOCTPAHCTBRA.

2. Ilpeobpa3oBaHue KOOPAUHAT MPH MEPEXo/ie K HOBOMY 0a3ucy. JInHelHbIe onepaTopsl U IeHCTBUS

HaJ HUMHU. CBsI3b MEXy MaTpUIIaMH JIMHEITHOTO orepaTopa B pa3InyHbIX 0azucax.

3. CoOcTBeHHbIC 3HAYEHUSI U COOCTBEHHBIE BEKTOPHI JMHEWHOTO Orneparopa. XapaKTepUCTHUECKUI

MHOT'OYJICH.

Ksanparnunsie popmsl.
4. bununeitHbIe U KBagpaTHUHbIe GOopMbl. MaTpuila KBaapaTUHIHONU (DOPMBI.
5. IlpuBenenue KBaipaTUIHON (POPMBI K KAHOHHUECKOMY BHIY.
6. ®opMynupoBKa 3aKOHA UHEPLIHH.
7. Kpurepuii CunbBecTpa HOJI0KHUTEIHHON ONPeeIeHHOCTH KBaPaTUIHON (HhOPMBI




1.
2.
3.

Oopasen 3agaHus 11l CAMOCTOSITEJIbHON PadoThI

1. Pemmth cucremy ypaBHeHuit a) meronom JKopmana-I'aycca; 6) mMeTomoM MoOIU(PHUITMPOBAHHBIX

YKOPJIAHOBBIX UCKTIOUeHUH. HaiiTi Bce Oa3ucHbIE pEelIeHUs] CHCTEMBI.
2x1 + 2x2 _.X3 :1,

o 3 _
2. TlokasaTh, YTO BEKTOPHI d, d,, A3 00pa3yloT 6asuc B R ¥ PasloXUTh BEKTOP d, IIO0 3TOMY

6asucy: a; =(2;1;3), a, =(-4;-2;-1), a;=(3:4;5), a,=(13;2).

3. Jlana MaTpuua A JMHEHHOTO OIlepaTopa B R?.

1) IlocTpouTh MaTpUYHBIA ONIEPATOP, 3aJaHHBIN MaTpUIICH A.
2) Haiiti coOCTBEHHBIE 3HAUEHUS U COOCTBEHHBIC BEKTOPHI JINHEHHOTO oneparopa (MaTpHUIlbI).

o 2
3) IlpuBectu KBaapaTH4HYIO (GopMy, 3aHaHHyI0 Matpuieii A B R~ , K KAHOHHYECKOMY BHIY, a
TaKKe OPTOHOPMUPOBAHHBIN 0a3uc, B KOTOPOM OHA UMEET 3TOT BUJI.
4) BbIACHUTD, ABISIETCS JIM KBaApaTHUHas (popMa 3HaKOONpeaenEHHOM.
2 -1 0

Bropoii cemecTp
Bonpoch! 1J1s1 caMOCTOATEIBHOM padoThI

[Tpon3BoHas PyHKIMY 110 HAIIPABICHUIO U €€ FeOMETPUYECKUN CMBICIT.
I'pagueHT QyHKIINH U €r0 reOMETPUIECKUN CMBICIT.
O0paboTKa SKCIIEpPUMEHTAIbHBIX JAHHBIX METOIOM HaUMEHBIINX KBaJpaTOB.

Oo0pa3en 3agaHus ISl CAMOCTOSITEILHOM PadoThI

1.

2.

Haiitu npou3BOgHYIO 1O HANPaBICHUIO OMCCEKTPUCHI TIEPBOTO KOOPAWHATHOTO yria B Touke M(1;1)
Gyskmun z = x'y —5xy° +8.

HaiiTi npou3BOAHYIO O HalpapjieHuIo GYHKIMH u = x° —2xz+ y° B Touke M(1;2;-1) no Hanpasie-

HUIO BekTopa MM |, rne M, nmeer koopauHaThl (2;4;-3).
Haiitu npou3BOaHYIO 1O HANPaBICHUIO OMCCEKTPUCHI TIEPBOTO KOOPAWHATHOTO yria B Touke M(1;1)

Gyskmun z = x'y —5xy° +8.

. X

alTH TPAJUEHT U €ro MOLYJb (QYHKIUH: a) Z =2—y21 B Touke M(0;3); 6) u=+x"+y"+z" B
X+y 4+

touke M(—1;2;0).

[To naHHbIM TaOMUIBI HaWTH QyHKUUIO Y =ax+b, HaUIydmuM 0Opa3oM ONMCHIBAIOIIYIO CBS3b

MCKAY MOJTYYCHHBIMH 3KCHICPUMCHTAJIIbHBIMU JTAHHBIMU. 3I[CCI> Y, — 3KCIICpUMCHTAJIbHBIC 3HAYCHUS

COOTBCTCTBYIOINKUEC 3HAYCHUAM X, , [IOJIYYCHHBIC OIIBITHBIM HYTGM

X.

1

1,0

1,5

3,0

4,0

5,0

Vi

2,5

3,0

2,5

L,5

0,5




Tpernii cemecTp

Bonpocs! 1151 caMocTOATE/IbHOM padoThI

1. Ilo nanHbIM 7 U3MEpPEHNI HEKOTOPOI BEIMYMHBI HAlIEHbI CPEAHSIS pE3yJIbTaTOB U3MEPEHMM, paBHas
30 u BeIOOpOYHAs nucniepcus, paBHas 36. Halinyure rpaHuiibl, B KOTOPBIX C HAAEKHOCTHIO 0,99 3akmoueHo
HCTUHHOE 3HAYEHUE U3MEPSEMOI BEINYNHBI.

2. ITo BeIOOpKE 00BbeMa n=30 HaiiAeH CpeHUI BEC U3ACIIUN X . =1302, U3roTOBIEHHBIX HA IEPBOM
CTaHKE; 1O BBIOOpKE 00beMa m=4(0 HalJIeH CPETHUIN BEC U3IEITHI Z =125 2, UI3TOTOBJIEHHBIX HA BTOPOM
cTaHKe. I3BeCTHBI TeHepanbHbIE TUCTIEPCHH Oy = 6027, O'i =802°. . TpebyeTcs Ha ypOBHE 3HAYUMOCTH

0,01 mpoBepuTHL HyNeBYIO runotesy H,:X, =Y, TPOTHB KOHKypUpyroulel runoressl H, : X, >Y,.
[Ipenmonaraercs, 4To TeHEepaIbHbIE COBOKYITHOCTH pacIpeieeHbl HOPMAJIbHO, a BHIOOPKH HE3aBUCHMBI.

3. HaiiTu noBepuTeabHbIM HHTEPBAJ ISl OLIEHKH MAaTEMAaTUYECKOT0 0KUIAHUS @ HOPMAJIBHOTO pac-
npeneneHus ¢ Han&KHoCcThio ¥ = 0,95, 3Hast BRBIOOPOUYHYIO CpEAHIO X = 67,4, 006EM BEIOOPKH (YUCIIO
HaOmoeHnit) n=144 u cpeHee KBaApaTUUYHOE OTKJIIOHEHHE O = 4.

4. KonmuecTBeHHBIN MPU3HAK X TEHEPAIbHON COBOKYITHOCTH pacnpenenéH HopMaibHo. [1o BeIOOpKe
00béMa n=36 HaiieHsl BeIOOpOUHas cpenusas x = 20 u s = 0,8. HaliTu moBepuTeNbHBIA HHTEPBA IJIs HEe-
HM3BECTHOT'O MaTeMaTUYECKOT0 OKHAAHMA a ¢ Haa&kHOCcThIo 0,95.

Y4eOHOo-MeTOoAMYECKOE 0OOecTIedeHHe CAaMOCTOATE/IbHOM padoThl CTYACHTOB

1. Hasxo II. E., ITonos A. I'., KoxeBnukoBa T. S. Beiciias maremaruka B yOpaKHEHUSAX U 3aJadax:
VYu4eb. mocobue misa By30B. — M.: OO0 «UM3narensctBo ACT»: OO0, 2000. «M3narenscTtBo «Mup u
oOpazoBanuey, 2014.

2. I'mypman B. E. Teopust BeposiTHOCTEN 1 MaTeMaTHdecKas craTucTuka. — M.: Boicias mkosna, 2003.

3. Jamaesa JLII., Maramesa X.II. Jluneiinas anrebpa. YueOHOe mocoOue MO H3YyYEHHIO pas3zesa-
I'posusrit, UL TTHTY, 2013.

4. MaromaeBa M. A., HcaeBa JI. M. Ilpaktukym mo Bbiciieii marematuke. Yacte — 1, 2. YueOHo-
METOAMYECKOE MMOCOOME IJIsl CTYICHTOB SKOHOMHUYECKHX CienuaibHOCTel. — ['po3nbli, 2014.

5. CaupnoB A. A. Kpatkuii kypc Bbiciieid MatemaTuku. — ['posnsiid, UIIL[ ITHTY, 2014.

6. IIucemennsriii J1. T. KoHncnekT nekuuii o Beiciie MateMatuke. [lonnbiid Kype. — M.: Bbiciias mikoda,
2013.

7.0ueH04YHbIE CpeaCcTBA

7.1.  Bomnpocskl K py0eKHbIM aTTeCTAMAM

IlepBblii cemecTp

Bomnpocekl k nepBoii pyoexHoil aTTecTanuu

—

Omnpenenurenu 2-ro ¥ 3-TO MOPSIKOB. ANTreOpandecKue TOMOJHEHHS 1 MUHOPBI.

2. Tlonstue o6 ompenenuTene 7-ro NOpsaKa. OcCHOBHBIE CBOMCTBA ONPEIEIUTENEH; UX IPUMEHEHNE
K BBIYHMCIICHUIO OTIpeAeNuTeNed n-Tro MopsIKa.

3. Cucremsl 1uHeNHHbIX ypaBHeHul. [IpaBuno Kpamepa. OgHopoaHas cucrema.



Marpunpl. [leiictBus Hag marpunamu. OOpaTHas maTpuia. MaTpU4HbBIH CrIOCOO PELICHUs CHCTEM
JINHEMHBIX YpaBHCHUH.

Pemenne cucrem nMHENMHBIX ypaBHeHUN metonoM ['aycca. MccimenoBanue cucTeM JIMHEWHBIX ypaB-
HEHUM.

JlexapTOBbl IPSIMOYTOJIBHBIE CUCTEMBI KOOPAMHAT Ha INIOCKOCTU M B npocTpaHcTse. [lonspHas cu-
cTeMa KOOpJMHAT.

Bexropsl. JInHeliHble onepanuu Haj BeKTopamu. JIMHEHHO He3aBUCHMBIE BEKTOpHL. basuc, pasioxe-
Hue mo Oasucy. IIpoekmuu BekTopa Ha ocu kKoopauHat. KoopamHatsl BekTopa. JliMHA BEKTOpa M
HaIpPaBJIAIOIINE KOCUHYCHI. Y CIIOBUS KOJUIMHEAPHOCTH BEKTOPOB.

CxansgapHoe NpOU3BEICHUE BEKTOPOB U €r0 CBOMCTBA. YTOJ MEXIY BEKTOpaMH. Y CIOBUE MEPICHIU-
KYJISIPHOCTH IBYX BEKTOPOB. MeXaHUUYECKUI CMBICI CKaJIIPHOTO NIPOU3BEACHHUS.

BekropHoe npousBeneHue BeKTopoB. OCHOBHBIE CBOMCTBA M BBIUMCIICHHUE Yepe3 onpeaenuTens. ['eo-
METPUUYECKOE NPUIIOKEHNE BEKTOPHOTO ITPOU3BEACHNU.

10. CMemanHoe mpousBeeHuEe BEKTOPOB. OCHOBHBIE CBOMCTBA M BBIUYHUCICHHE YEpPE3 OMPEACIUTEND.

I11.

KommianapHocTs Tp€x BEKTOpOB. [ 'eomeTprueckoe NMpUI0KeHNe CMEIIAHHOTO TPOU3BEICHHUS.
[Ipsmas Ha miockocTU. PasznuyHbie BUIBI YpPAaBHEHUN MPSIMOM HA MJIOCKOCTU. YTOJI MEXIY MPSIMBbI-
MH. Y CI0BHS NEPIEHAUKYIIIPHOCTH U MapAIICIIBHOCTH NPSAMBIX. PacCTOssHME OT TOUKH 10 IIPSIMOM.

12. KanoHnueckue ypaBHEHHs KPUBBIX BTOPOT'O MOPSIKA: OKPYKHOCTH, JJIIUIICA, TUIIEPOOIIBI, TapadoJIbl.
13. YpaBHEHUs IUIOCKOCTH U MPSIMOM B MPOCTPAHCTBE. YTOJI MEXAY NPSIMBIMU. YTOJI MEXAY NPAMON U

IJIOCKOCTHI0. TOouka nepeceueHus npsiMoi U MIOCKOCTH.

Oo0pazen Ousera nepBoii pyOexkHON aTTecTAUA

. Haiitu mpomsBenenue marpun; A*B, ecnu: P [—2 3] _[5 2]

-5 —6 4 —7

. PemmTh cucremy muHeiiHbIX ypaBHeHuii MeTogoM Kpamepa mmn Taycca: | X1 +2X2 +3x3 =5,

2x —x, —x3 =1,

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

. YopocTure BeIpaeHHe: (22 + 3Z)>< (a +2b

4. Haiitn 00séM iupamuast ABCD, ecnu: A(3; 2; 11), B(0; 3; 13), C(4; 3;9), D(3; 3; 1).

6.

. CocTaBuTh ypaBHEHHE IIIOCKOCTH, POXOSIIEH Yepe3 Tpu TOUKH M, (-3;0; 1), M,(0; 2; 3), M,(3;1;-1).

CocraBuTh ypaBHEHUS NPAMOH, MPOXOIAIIEN YEPE3 TOUKY M, (2;—3;5) , HEPIEHAUKYIAPHO MIOCKOCTH

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

Bonpocekl ko BTOpOii py0ekHo# aTTecTanun

[Ipenen pyukmuu B Touke. [Ipenen pynknun Ha 6eckoHedHOCTH.  OTHOCTOPOHHHE MIPEICIbI.
OrpaHu4eHHOCTb (PYHKIIMH, UMEIOIIEH Mpeiert.

beckoneuno Gompias 1 6eCKOHEUHO Mayasi PYHKIIMU U CBS3h MEXIYy HUMU. Paznmokenue QyHKIuy,
UMEIOIIEH mpeiell, Ha MOCTOSTHHYIO M 0ECKOHEYHYIO MaTYIO.

0 00
OcHoBHBIE T€OpeMBbI O mpenenax. PackpeiThue HeolpeneaeHHOCTEN 6 u | — | Ilepsslii 3ameua-
Q0

TEJIbHBIN MpeaeiI.

YwucnoBbie IIOCJICA0OBATCIIBHOCTH. Hpe;[en IIOCJICAOBATCIIbHOCTH. CyH_ICCTBOBaHI/Ie npeaciia MOHOTOH-
HOM OrpaHMYEeHHOM IocienoBaTeabHOCTH. Yncno e. HaTypanbHble torapudmsl.



CpaBHeHHE OECKOHEYHO MAaJbIX. DKBHBAJIICHTHBIE OCCKOHEUHO Majble. 3aMeHa OSCKOHEUHO MajIbIX
HKBUBAJICHTHBIMH TPU BHIYHUCIICHUH TIPEICIIOB.

HenpepsiBHOCTh QyHKITNHN B TOuke. ToukH pa3pbiBa GYHKIIMH U UX KIACCUPUKALIHSL.

HemnpepsiBHOCTD QyHKIIMM Ha oTpe3ke. CBOMCTBA HEMPEPBHIBHBIX HA OTpe3Ke (DYHKIIHMI: OrpaHUYCH-
HOCTh, CYILIECTBOBAaHUE HAWOOJBILIET0 ¥ HAUMEHBIIETO 3HAYCHUH, CYIIECTBOBAHUE TPOMEKYTOUHBIX
3HAa4YCHUH.

8.Ompenenenne MmpoW3BOAHONM  (QyHKIMH, €€ MEXaHMYECKUH ¥  TEOMETPUUYECKUH  CMBICIH.

9.

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

17.
18.
19.

b S

N

VYpaBHeHUs KacaTeIbHOW U HOpMaJIH.
Juddeperunan GpyHKINUU U €ro reoMeTpudeckuii cMbici. MHBapuanTHOCTH hopMel nuddepennuana
1-ro mopsaxka.
[Tpon3BoiHBIE OCHOBHBIX AJIeMEHTapHbBIX (GyHKIM. [IpaBuia nuddepenunpoBanms.
[TpousBoanas cioxkuou ¢pyakuun. Jlorapudpmudeckoe nuddepeHnupoBanme.
JuddepenunpoBanue GpyHKINH, 3aJaHHBIX B TapaMEeTPUUECKON U HEABHOM popmax.
[TpouzBoaubIe u mudGepeHITaIBl BEICIINX MTOPSIIKOB.
IIpaBuno Jlonurans.
Teopembr ®epma, Posus, Jlarpanska, Komu o muddepennmpyembix GyHKIusax.
HccnenoBanue GyHKIUU C MOMOIIBIO TIEPBOW MPOU3BOAHOM: HEOOXOIUMBIE U JOCTATOUYHBIE YCIOBUS
BO3pacTaHusl ¥ YObIBaHUS (DYHKITHH.
OkerpemyM (yHkIH. Heo6xonumoe U 10CTaTOYHOE YCIIOBHSI CYIIECTBOBAHUS SKCTPEMYyMa.
AcumnToThl Tpaduka GyHKIIUH.
BhImyKi10CTh, BOTHYTOCTh M TOUKHM nieperuda rpaduka pynxmnun. Heodxoanmoe n 1ocTatouyHoe ycio-
BHUS CYILIECTBOBaHUS TOYEK Ieperuoa.

Oo0pa3en OusteTa BTOpPOil pyOekHO# aTTecTalun

3 x
; . Alx—=1-1 _

Haiitu npenensr: 1) lim M, 2) lim Smsx, 3) lim——, 4) lim(x lj .
x>0 Tx? + x+10 x>0 2x x—>2 x—2 x—o\ X+ 3

Haiitu mpon3BoaHbIe (yHKITHIA: 1) y:5x4 +L_L4+3, 2) y:cos42x, 3) y:x3 -e”, 4) xy2 +x +y2 =0.

3.2
X

2
Haiitu skcTpeMyMbl 1 HHTEPBaIbl MOHOTOHHOCTH (DyHKIIUU y =

¥ -1

. 2x+1
Haiitn acummrorsl rpaduka GyHKIMH p==———.
X

Bropoii cemecTp

Bonpocel k nepBoii pyOesKHOH aTTecTAMH
DYHKIIUYA HECKOJIBKHUX MepeMeHHbIX. O0IacTh onpeaeneHus. JInHuu ypoBHSI.
[Ipenen u HeMPepBHIBHOCTH (PYHKIIUN HECKOIBKUX MEPEMEHHBIX.
YacTHble MPOU3BOIHBIE IEPBOTO U BTOPOTO MOPSAAKOB (YHKIIMH JIBYX TEPEMEHHBIX.
[Monublit quddepeHIan u ero UCMoib30BaHUe B MPUOIMKEHHBIX BBIYUCICHUSAX. VIHBapHAHTHOCTH
dhopmbl motHOTO U depeHIrana.
KacarenbHast i10cKoCTh 1 HOpMab K IOBEPXHOCTH.
YacTtHble MpOU3BOIHbIE U MOJIHBIE UG (epeHIINAIbI BHICIINUX TOPSAKOB.
HesBuble pyHKIMU 1 uX quddepeHImpoBaHue.
OkctpemyM GYHKIUU OBYX nepeMeHHbIX. HeoOxonumble M JOCTaTOUHBIE YCIOBHS CYIIECTBOBAHUS
JKCTpEMyMa.



10.

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

[TonsTue nepBooOpazHoii. Heorpenen€Huplii MHTETpall U ero cBoiicTBa. Tadnuia HeompeaenEHHBIX
HHTETPAJIOB.

OCHOBHBIE METOBI UHTETPUPOBAHUS: HEMOCPEACTBEHHOE UHTETPUPOBAHNUE, METOJ] HHTETPUPOBAHUS
MOJIBEICHUEM T10/1 3HaK AuddepeHnnana, MeTo1 3aMeHbl IEPEMEHHOM

HHTerpupoBaHue 10 4acTsM B HEOIPEAEIEHHOM UHTErpale.

Pa3niosxeHre MHOTO4YJICHA HA JIMHEWHBIE U KBAIPAaTHBIE MHOKHUTEIIH.

Tumnsl npocTeix apodei u X HHTErPUPOBAHHE.

HNHTerpupoBanue panioHaATBHBIX APOOEH METOIOM Pa3I0KEHUS Ha MIPOCTEHIIHE TPOOH.
WHTerpupoBanue NpoCTeHIINX UPPALMOHATIBHBIX (YHKINH.

WHuTerpupoBanue TpPUrOHOMETPUUYECKUX (DYHKIMN, YHUBEpCaJIbHAs TPUTOHOMETPUYECKas MO CTa-
HOBKa.

Oo0Opa3zen 0OuseTa nepBoii pyOe:KHOM aTTeCTAIIMU

1. Haiitu 06:1acTh onpeeneHus GyHKIUK z =+/9—x” — y* . HaliTu yacTHbIE €€ YaCTHBIE IPOU3BOIHBIE.
2. Haiitu cnenyrolue UHTETpajbl:

A

— = \O 00

12.

a) [|3°- > S 103 —4ax: 6)_[e1‘3"dx; B) [(3x +1) e"dx;
CoOS ¥ X
xdx (x—5)dx .
F)jﬁa H)I26+ S 1 2 5 e)Jcos3xcos9xdx.

Bonpocs! ko BTOpOii py0e:kHOi aTTecTaluu
3agauu, TPUBOJAIINE K TOHATHIO ONIPEAEIEHHOrO HHTEerpana. OnpenenéHHblii HHTErpall, CBOMCTBRA.
®opmyna HeroTona-JleiiOnuia. 3aMmeHa nepeMeHHON B ONpeeIEHHOM HHTETpaie.
®opMysia HHTETPUPOBAHUS IO YACTSAM ISl ONIPEAEIEHHOTO UHTErpaa.
Heco6cTBeHHBIE HHTETPAIIBI.
Juddepennmanbapie ypaBHeHUS: onpeneieHue, mopsaaok Y, pemenue J1Y.
Juddepenunansaoe ypaBHeHHe 1-ro mopsiika: onpeaeneHue; odiee 1 yactHoe petenus. Teopema
CYIIIECTBOBAHUA U €IMHCTBEHHOCTH pemenus aisa Y 1-ro nopsiaka.
Y ¢ pa3aensomuMucs IepeMEeHHbIMH, OTHOPOAHBIE U IUHEHHBIE, METOABI UX PEILICHUS.
[Ipocreiimme ypaBHEHNs BTOPOTO MOPsAJIKA, TONYCKAIOIINE TIOHUKEHUE TTOpsJIKA:
JIuneitnsle onHOpoaHble /1Y 2-ro nmopsaka: TeopemMa 0 CTPYKTYpE €0 pelIeHUs
Heongnopoansie nuneinbie /Y 2-ro mopsiaka: TeopemMa 0 CTpYKType 00IIero pereHus

. JIuneitnbie ogHOopoanbie 1Y 2-r0 nmopsaaka ¢ MOCTOSTHHBIME KO3 PHUIMEHTaMU. XapaKTepUCTUYECKOE

YpaBHEHHE U CTPYKTypa OOILEro pereHus
Jluneiinsle HeogHOpPOAHBIE J[Y 2-T0 MOpsIKa C MOCTOSHHBIMHU KO3 GUIIMEHTAMH CO CIIEIHATBHON
MPaBOM YaCTHIO

O0pasen OmiteTa BTOpOi pyOesKHOM aTTecTAlMU

1 T
Haiitu onpejie/ieHHbIE MHTErPANIBL: a) J' #4; 0) j cos’ x sin x dx -
) (2x+3)

Eneel
Haiiti HecoOCTBEHHBIN HHTErPAUT: J‘ Inx dx

1 X

Haiitu pemienus IY: a) xy"—y' —x sinl’ =0; 0) (l + x)y” + y' +1=0.
x
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Tpetuii cemecTp
Bomnpocsl k mepBoii py0e:xHoii aTTecTauuu

Uucnosble psiibl, YACTUYHAS CyMMa Psifia, MOHATHE CXOAUMOCTH U PACXOIMMOCTH YHCIOBOTO Psija,
HE00X0IMMOE YCIIOBUE CXOAUMOCTH.
[Ipumeps! cxoasuXCcs U PaCXOAALIIUXCS PSAIOB.
JlocTaTo4uHble MPU3HAKUA CXOAUMOCTH 3HAKOMOJIOKUTEIbHBIX PAAOB. [[pU3HaKu cpaBHEHUS.
Jloctarounsie nmpu3Haku cxoaumoctu JlamamoOepa, Komm.
3HaKONepeMEeHHbIE U 3HAKOUEpeAYIOIIHecs paabl, Ipu3Hak JleOHuma.
JlocTaTOUHBIN MPU3HAK CXOJMMOCTH 3HAKOMIEPEMEHHBIX PsII0B, a0CONIIOTHAS U YCIOBHASI CXOIUMOCTH
PSIOB, CBOMCTBA a0COMIOTHO CXOISIINXCS PSIOB.
Creniennsie psiziel. Teopema AGernst. Pagnyc, naTepBait v 00J1aCTh CXOAMMOCTH CTETICHHOTO Psifa.

O0pasen OuJsiera nepBoil py0eKHON aTTecTalUH
2 3 4 5
22743784 165 +32~6 "

Harmmcarp o6muii unen psiga

0 5"
Hccnenosath Ha CXOJMMOCTE YHCIIOBBIE PSJIBL 1) Z ;2) > —; 3) Z( ' —

—13" + 2 n=1'"n 1/ n
HaiiTi 0671aCTh XOMMOCTH CTEIIEHHOTO PsiIa Z

nl\/_

Bonpocekl ko BTOpoii py0ekHo# aTTecTanun

Knaccudukamnms coObITHIA: TOCTOBEPHBIEC, HEBO3MOXKHBIE, CITy4aitHbIe cOOBITHUSI. COOBITHS: COBME-
CTUMBIE 1 HECOBMECTUMBIE; PABHOBO3MOXHBIE; 3aBUCUMBIE U HE3aBUCUMBIE; IPOTUBOINOJIOKHBIE;
MIOJTHASI TPYTINA COOBITHIA.

Knaccnyeckoe onpezienieHue BEpOATHOCTH COOBITHS; €ro CBOMCTBA.

Anrebpa coObITuii. Y cioBHas BepoATHOCTD. [IpousBenenue u cymma coObITuid. TeopemMbl yMHOXKEHHS
U CITOKEHUS BEPOSITHOCTEN.

®opMyia noaHoM BepoaTHOcTU. PopMyiibl balieca.

Cxema mOBTOPHBIX HE3aBUCUMBIX UCTIbITaHU. @opMynbl bepuysum, Jlamnaca u [Tyaccona.
Cayuaiinslie BennunHbl: quckpetHsie (JICB) u nenpepsiBabsie (HCB). YucoBbie XapakTepuCTUKA
CIIyYailHBIX BEJIMYMH:

bunomuansHoe pacnpenenenue 1CB.

OyHKIMSA pacnpeeseHus U IIoTHOCTh BepositHocTeid HCB.

HopmansHoe pacnipenenenune HCB.

Oo0Opa3zen Ous1eTa BTOpPoii py0esKHOM aTTecTalluu

. Y3 100 m3roroBneHusix aeranei 10 umeror aedekr. st mpoBepku ObLIM 0TOOpaHbl 5 neraneid. Ka-

KOBa BEPOATHOCTh TOTO, YTO CPEAN OTOOPAHHBIX JeTalIel 2 OKaKyTCsl OpaKOBaHHBIMU?

[MTapTus snexrpuyeckux jgammnouek Ha 20% u3roroBieHa MepBbIM 3aBoI0OM, Ha 40% - BTOpBIM U Ha
40% - tperbuM. bpak coctaBisieT cooTBETCTBEHHO 1%; 0,5% u 0,6% NPOAYKIHUU STUX 3aBOJOB.
Haiitu BeposSsTHOCTB TOr0, 4TO Hayauy B3sATasl U3 MApPTUH JIAMIIOYKA OKaXETCsl CTaHIAPTHOM.
OXOTHUK, UMEIOUIHI 3 MaTpoHa, CTPEJSeT MO JUYU 10 TIEPBOro MONaJaHus WIH 10 U3PACXOJ0BAHUS
BCEX MaTpOHOB. BepoATHOCTh monasaHus npu nepsoM BeIcTpene paBHa 0,6; mpu KakaoM MOCHeny-
rouieM BbicTpene ymenbiaercs Ha 0,1. CoctaBuTh 3aKOH pacnpezesieHHsl Ynuciia NaTpoOHOB, U3pacxo-
JOBaHHBIX OXOTHMKOM. HalTu MareMarnuyeckoe OXUJaHUE U JUCIEPCUIO DTOM CIy4yalHON BEIUYH-
HB.
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7.2. Bompocsl K 3k3aMeHaM ¢ 00pa3naMM 3K3aMeHAllMOHHBIX OHJ1eTOB
IlepBb1ii cemecTp

Teopernyeckne BONpPoChbl, BLIHOCHUMbIE HA IK3aMEH
DJIeMeHTBI JIMHEHHOI U BEeKTOPHOI ajaredpbl, aHATUTHYECKasi FTeOMeTPHUsI

OCHOBHBIE CBOMCTBA ONPEACIIUTENCH.
MeTtopl peleHus: CUCTEM JUHENHBIX ypaBHeHU: Kpamepa u ["aycca.
Bekrtopsl. B3anmHoe pacnosiokeHrne BEKTOpPOB, KOOPAUHATHI U JJIMHA BEKTOpa. JIMHEHbIE onepauuu
HaJ BEKTOpaMH.
CkansipHO€ MPOU3BEICHNE BEKTOPOB U €r0 CBOMCTBA. Y CJIOBUE NEPIEHANKYISIPHOCTH ABYX BEKTOPOB.
BekropHOe ITpou3BeIeHHE BEKTOPOB U €r0 CBOMCTBA. Y CJI0BUE NAPAJIICIIBHOCTH JIBYX BEKTOPOB.
CwmenmaHHOE MPOU3BEICHUE BEKTOPOB U €r0 CBOMCTBA. Y CJIOBUE KOMIJIAHAPHOCTH TPEX BEKTOPOB.
IIpsiMas Ha MIIOCKOCTH. PaznuyHble BUABI ypaBHEHUS IIPSIMOM U BBIBOJ OJHOTO U3 YPaBHEHUU
[Tepexon ot ogHOM POpMBI ypaBHEHHSI IPSIMOM K Ipyroit hopme.
VYron Mexy IpsSMbIMH a IIJIOCKOCTHU. Y CJIOBUS NMAPAJIIEIIBHOCTH U NEPIEHIUKYJIIPHOCTH MPSAMBIX Ha
IIJIOCKOCTH
. IImockocTs. Paznmuynblie ypaBHEHUs IIIIOCKOCTH.
. Yroa Mexay AByMs IJIOCKOCTSIMU. Y CIIOBHS NapAJUIEIbBHOCTH U MEPIEHAUKYIIIPHOCTH IIIIOCKOCTEM.
. IIpsiMas B mpocTpancTBe. Pa3inuHbie BUABI ypaBHEHUH IIPSIMOU U BBIBOJ OJHOI'O U3 YPaBHEHHUM.
. YCa0BUs napaJlIeIbHOCTH U MEPIEHUKYIISIPHOCTH MPSMBIX B IPOCTPAHCTBE.
. YToa Mexay NpsSIMOM U INIOCKOCTBIO. Y CIIOBUS NMAapaJUIEIbHOCTH U NEPIEHAUKYJIIPHOCTH IIPSIMOM U
IIJIOCKOCTH.
BBenenue B MaTeMaTHYECKHH aHAJIN3
. I[Ipenen pynkuu B Touke. [Ipenen ¢pynkuum Ha 6eckoHeuHocTu. OgHOCTOpOHHME Tpenensl. Orpa-
HUYEHHOCTh (PYHKIIMHU, UMEIOIIEH Mpeaes.
beckoneuno manbie pyakmun. OrpannyeHnbie GyHKIMUA. beckoHedHOo OonbIme GyHKIIUMUA U UX CBSI3b
¢ OECKOHEYHO MaJbIMHU (DYHKITUSMH.

OcHOBHBIE TEOPEMBI 0 TIpeaenax. PackpbiTie HeonmpeaeIEHHOCTEN BUAA

oo

0
-
3ameuarenbHble peaensl. Tadnuia s5KkBUBaJIGHTHOCTEN 0.M.
HenpepsiBHOCT (hyHKIIMH. Touku pa3ppiBa U ux kiaccudukaims. CBOWCTBA HEMPEPHIBHBIX (PYyHK-
1107078
HemnpepsiBHOCTD dyHKIIMM Ha oTpe3ke. CBOMCTBA HEMPEPBHIBHBIX HA OTpe3Ke (DYHKIIHMI: OrpaHUYCH-
HOCTB, CYILIECTBOBAaHUE HAWOOJBIIET0 ¥ HAUMEHBIIETO 3HAYCHUMN, CYIIECTBOBAHUE TPOMEKYTOUHBIX
3HA4YCHMI.
Onpenenenne TOPOU3BOAHONW  (GYHKIMH, €€ MEXaHWYECKMd U TEeOMETPUYECKUH  CMBICIL.
VYpaBHeHUs KacaTeJIbHOW U HOpMaJIH.
Huddeperunan GpyHKIUU U €ro reoMeTpudeckuil cMbici. MHBapuanTHOCTH hopMel nuddepennuana
1-ro mopsiaxka.
[Tpon3BoiHBIE OCHOBHBIX AJIeMEHTapHbIX (GyHKIMi. [IpaBuna nuddepenunpoBanms.
[TpousBoanas cinoxxuol ¢pyakuun. Jlorapudpmudeckoe nuddepeHnupoBanme.
JuddepenunpoBanue GpyHKINH, 3aJaHHBIX B TapaMEeTPUUECKON U HEABHOM popmax.
[TpouzBoaubie u mudGepeHITnaIBl BHICIINX MTOPSIIKOB.
IIpaBuno Jlonurans.
Teopembr ®epma, Posus, Jlarpanska, Ko o muddepennupyembix GyHKIusax.
HccnenoBanue GyHKIUHU C TOMOIIBIO TIEPBOW MPOU3BOAHOM: HEOOXOIUMBIE U JOCTATOUYHBIE YCIOBUS
BO3pacTaHusl U YObIBaHUS (DYHKITHH.
OkerpemyM (yHkiu. Heo6xonumoe 1 10CTaTOYHOE YCIIOBHSI CYIIECTBOBAHUS SKCTPEMYyMA.



31. AcumnroTsl rpaduka GyHKIHH.
32. BBIIyKJI0CTh, BOTHYTOCTh M TOUKH Tiepernda rpaduka Gynkmuu. Heobxoaumoe u 10cTaTOuHOE yCIIO-
BUSI CYIIECTBOBAHHUS TOUYEK Mepernoa.

Oo0pa3zen 3Kk3aMeHAMOHHOI0 OnJIeTa
Bapuant Ne 0
1. Ompenenurenu n-ro NopsaKa. AaredpandecKue TOMOJTHEHUS 1 MUHOPBHI.
2x,+x, +3x;, =4
2. Pemmre cucremy metoom layeca: J oy 4 x =4
3x, +4x, +x;, =0
. N 2 o
3. Haiitu npousBoaHble NaHHBIX GyHKIHMii:1). y =4x’ —=+3/x* ;2) y = (1 - 4x3) ;
X
3) y=3x"-arcsinx.
4. HaiiTn BEKTOpHOE IPOU3BEAECHUE BEKTOPOB a=3i— 2; +4k ub=i+ 5} —k.
xz—x—30.l. sinSx . 8x2—4x+3.1. (x+3]x_4

5. Haiitu npenenst: lim —; ; lim - ; lim 3 ; lim|
>=5 x° +125 ~ x0cosxsindx o Tx’ +x-—5 xow

x—1
Bropoii cemecTp

TeopeaneCKne BOIIPOCHI, BLIHOCUMBbIC Ha JK3aMECH

DOYHKIHMN HECKOJbKHUX NepeMeHHbIX

1. ®yHKIMU HECKOIBKUX NepeMeHHbIX. O0nacTh onpeaeneHus. JINHUM ypoBHSL.

[Ipenen u HenmpepbIBHOCTH (DYHKIIUU HECKOJIBKHUX MEPEMEHHBIX.

YacTHble MPOU3BOIHBIE IEPBOTO M BTOPOTO MOPSAAKOB (DYHKIIMU JIBYX ITEPEMEHHBIX.

[Tonueii nuddepenman u ero UCNOIb30BaHUE B MPUOIMKEHHBIX BBIYUCICHUAX. VIHBapuaHTHOCTH

¢dopmbl oHOTO MU depeHIuana.

KacarenpHast IoCKOCTh U HOPMaJIb K IOBEPXHOCTH.

YacTHble TPOU3BOIHBIE U OJHBIE TU((EpEeHIINaTbl BEICIINX TOPSIIKOB.

HesBnabie pynkium u ux quddepeHmnupoBanme.

OkerpeMyM (DYHKIMH JBYX NepeMeHHbIX. HeoOXoaumble M JOCTAaTOYHBIE YCIOBUS CYHIECTBOBAHMS

JKCTpEMyMa.
HNuTerpajbHoe ucuncjaeHue PyHKUMM 0THON NepeMeHH O

9. TlonsTue nepBooOpazHoii. Heonpenen€Hupiii HHTETpall U ero cBoicTBa. Tabnuia HeonpeaenEHHbIX
MHTETPAIOB.

10. OcHOBHBIE METO/IBI MHTETPUPOBAHUS: HEMOCPEICTBEHHOE HHTEIPUPOBAHNE, METO] HHTETPUPOBAHUS
MO/IBEJIEHUEM MO/ 3HaK AudepeHinana, MeTo 1 3aMeHbl TepeMeHHON

11. IlaTerpupoBaHue 10 4acTsAM B HEONIPEAETIEHHOM UHTETpaJIE.

12. Pa3noxeHne MHOTOWIEHA HA JIMHENWHBIE U KBAJIPaTHbIE MHOKUTEIH.

13. Tuns! npoctedmmx qpodeit 1 uX HHTErPUPOBaHUE.

14. aTerpupoBaHue parimoOHAIBHBIX APOOCH METOIOM Pa3JIOKEHUS Ha MIPOCTEHIIINE TPOOH.

15. UnTerpupoBanue NpocTeHInX nppanuoHaIbHbIX ()YHKITHA.

16. aTerpupoBaHne TPUTOHOMETPUIECCKUX (PYHKITUH.

17. 3agaun, npUBOAAIIME K IOHATHUIO ONIpeAeaEHHOro nHTerpana. OnpenenéHHblii HHTErpajl, CBONCTBA.

18. ®opmyna Herotona-JIeiibuuia. 3ameHa nepeMeHHOH B OnpeIeIEHHOM HHTETpaIe.

19. ®opmyna UHTErpUPOBAHHUS 10 YACTAM JJIsl ONIPEAEIEHHOTO NHTETpaa.

20. HecoOGcTBEeHHBIE HHTETPAITBI.

Sl el

O =N



JAnddepenunanbHbie ypaBHEeHHUS

21. Iudbdepennnanbapie ypaBHEHHS: onpeaeieHue, mopsaaok Y, pemenue J1Y.
22. lnddepennuansHoe ypaBHeHue 1-ro nmopsiaka: onpezeneHue; ooiiee 1 yacTHoe pemeHus. Teopema
CYIIIECTBOBAHUA U €IMHCTBEHHOCTH pemenus misa Y 1-ro nopsiaka.
23. 1Y ¢ pa3nenstonuMucs IepeMEHHBIMU, OJTHOPOIHBIE U JIMHEWHBIE, METO/IbI UX PELIECHUS.
24. Tlpocreiiimme ypaBHEHHS] BTOPOTO MOPSIKA, TOMYCKAIOIINE TOHUKEHNUE MOPSJIKA:
25. JIunelinple ogHopoaHble 1Y 2-ro nopsaka: TeopeMa 0 CTpYKTYpe €ro pelieHus
26. HeogHopoansie nuHelHbie /Y 2-ro mopsiaka: TeopemMa o0 CTpyKType 00IIero pereHus
27. Jluneiinsie ogHOpoHbIe /1Y 2-ro mopsaka ¢ HOCTOSHHBIMU K03 duimenTamu. XapakTeprucTuieckoe
YpaBHEHHE U CTPYKTypa OOILEro pereHus
28. Jluneiinpie HeogHOpOAHBIE 1Y 2-r0 MOpSIIKa C MOCTOSHHBIMU KO3 (GHUIIMEHTAMH CO CHIEIHATbHON
MPaBOM YaCThIO
Oo0pa3zen 3K3aMeHANMOHHOI0 OUJIeTa
Bapuant Ne 0
1. HeonpeneneHHbII MHTETPAJ U €r0 CBOICTBA.

2. HaiiTu unTerpans: I(%+E—2cosxjdx, J.xsinxdx, J-(Sx4—23\/x—2+i5—3jdx.
X - X X

2 3
3. BbIYMCIUTH ONpe/ieTeHHbIE HHTErPabl: I %, _[ (2x3 +x% - 5)dx .

] OX— -2
4. Pewnts mubdepenumansusie ypasuenus: 1). x>y = y* —2xy; 2). y' —3x%y = x%", y(0) = 0;
3).e” (1+x )dy—2x(1+e” )dx = 0.

1. HaiiTi qacTHble IPOU3BOAHBIE 2-TO OpsAKA GYHKLMA: Z = 3X° — 2 y3 —5xy.
Tpertuii cemecTp

TeopeTnuyeckne BONPOChl, BBIHOCUMBbIE HA IK3aMeH
Psaabl
1. YwucnoBble psapl, YaCTHUYHAs CyMMa psAJa, HMOHATHE CXOJUMMOCTH M PacXOAMMOCTH 4YMCIOBOIO psfa,
HE00X0IMMOE YCIIOBUE CXOAUMOCTH.

2. Ilpumepsl cxondmmxcs U pacxoIsuIuxcs psiioB.

3. JlocTaTouyHble IPU3HAKU CXOAMMOCTH 3HAKOMOJIOKUTENbHBIX psAA0B. [Ipu3Haku cpaBHeHU .

4. JlocraTrouHsle nmpu3Haku cxonumocTH [lanambepa, Komu.

5. 3HakoIlepeMeHHbIE U 3HaKOUepeAYIOIMUecs psibl, mpu3Hak JleioHua.

6. JlocTaTOYHBIN NMPU3HAK CXOIUMOCTH 3HAKOIIEPEMEHHBIX PSIIOB, AOCOJIIOTHAS U YCIIOBHAS CXO/U-
MOCTH PSI0B, CBOMCTBA a0COTIOTHO CXOSALINXCS PSIIOB.

7. Crenennsle paasl. Teopema AGensi. Paguyc, uHTepBan u 001acTh CXOIUMOCTH CTEIICHHOTO Psa.
OCHOBBI TCOPHH BEPOSITHOCTEH M MATEMATHYECKON CTATHCTHKH

8. Kiraccudukammsi coObITHIA: TOCTOBEPHBIC, HEBO3MOXKHEIE, ClTydailHble COOBITHSA. COOBITHS: COBME-
CTUMBIE 1 HECOBMECTUMBIE; PABHOBO3MOXHBIE; 3aBUCUMBIE M HE3aBUCUMBIE; IPOTUBOINOJIOKHBIE;
TTOJTHAS TPYIIa COOBITHA.

9. Kiaccuueckoe onpeseseHue BEpOSITHOCTH COOBITHUS; €T0 CBOMCTBA.

10. Anrebpa coOpITHi. Y cioBHas BepoATHOCTD. [IpousBenenue u cymma coobituii. TeopeMbl yMHO-
YKEHHS U CIOKEHUS BEPOATHOCTEM.

11. ®opmyna noaHo# BeposaTHOCTH. Popmyrsl baiieca.

12. CxeMa OBTOPHBIX HE3aBUCUMBIX UclibITaHui. Dopmyinsl beprysuin, Jlannaca u Ilyaccona.



13. Cniyyaiinbie Bennuunsbl: quckpeTtHbie (ICB) u nenpepsiBabie (HCB). UncnoBbie xapakTepUCTHKU
CIIyYailHBIX BEJIMYMH:

14. bunomuansHoe pacnpenenenue JICB.

15. ®yHKuUs pacnpenesieHus 1 mioTHOCTh BepoaTHocTeil HCB.

16. HopmanbsHoe pacnpenenenne HCB.

17. loBeputenbHbIE HHTEPBAJIBI 1JISl OLIEHKH MATEMATHYECKOTO OXKUIaHUSI.

Oo0pa3zen d3xk3aMeHANMOHHOT0 O1JIeTa
BapuanT Ne 0

3nakouepenyrommuecs psaasl. Teopema JleitOnuma. Omenka octaTka psja.

2. B xopobe 6 xpacHbIX U 4 cuHMX KapaHnamia. Haynady wu3BiekaroT Tpu KapaHpiamia. Haltu BeposT-
HOCTB TOT0, UTO /IBa UX HUX - KPacHBIE.

3. B 00yBHYIO MacTepCKyIO JUIsl PEMOHTA PUHOCAT carord u Ty(hau B cooTHOIIEHUH 2:3. BeposSTHOCTH
KayecTBEHHOI'0 peMoHTa yis camnor paBHa 0,9, a mis tydens — 0,85. [IpoBeneHa npoBepka KauecTBa
onHOM mapbl 00yBu. OKa3aiock, 4TO ATa Mapa 00yBH OTPEMOHTHPOBaHa KadecTBeHHO. KakoBa Bepo-
STHOCTH TOTO, YTO 3TO a) canoru; 0) Tydm?

—

-l i( 1)’

4, HCCJ’IG,Z[OBB.TB Ha CXOAUMOCTDb YU CJIIOBBIC PAAbIL: Z 3

n:ln ’ ”0\/;

© 21
5. Haiitu 061aCTh CXOIMMOCTH CTENICHHOTO Psijia: Z -
n=l N

7.3. Tekyuuii KOHTPOJIb
O0pa3ubl KOHTPOJBHBIX PadoT
1 cemecTp

1) Jlausr Touku ¢ koopmunatamu A(3;2;-3), B(5;1;—1), C(1;—2;1). Haitru £ 4.
2) Haiitu 00bEM TpeyroabHON MUpaMHIbL, TOCTPOCHHOM Ha BEKTOPAx a= (L4;-3), b=(2:2:-2)> = (3;2;1).
3) Ussectusl koopaunatel Tpeyronsuuka ABC  A(3;2), B(—4;—1), C(4;4). Haiitu: a) ypaBHeHus:

BCEX CTOPOH TPEYTOJIbHUKA, BBICOTHI TPEYTOJIbHHUKA, MEAMAHBI, OMCCEKTPHUCHI M MPSAMON, TPOXOAAIICH Ye-
pe3 BEpIIMHY TPEYroJbHUKA MAPAIIIEIBHO MPOTUBOJICKAIICH CTOpPOHE; 0) pacCTOSIHHE OT BEPIIHHBI 0
HPOTHBOJIEKALIEH CTOPOHEL; B) YTOJI B TPEYTOJIbHUKE (1pH BepmuHe B).

4) IlpuBecT K KAHOHUYECKOMY BHUYy YPaBHEHHUE KPUBOU 2-TO TIOpsIKA

x> +4y* =2x =56y +181=0 u crenarh cxeMaTHUECKHii YePTEK.
5) Hamucarp ypaBHeHHe ILIOCKOCTH, mpoxomsimeii depes Touky M (1;3;4) mepnenankymsproi k mioc-

KOCTSIM, 3a1aHHbIM ypaBHenusmu 2X+3y+z—1=0,3x—y+22z-2=0.

6) BerunciauTs nipenensl, mpuMeHsst mpaBwiio Jlomuras:

2 .3
a) [im 2% — X X, 6)lim[ - j
x> 2x" + 5x =5\ x”—25 x-—-5
2 cemecTp

2
1. Haiitu yacTHble Ipou3BOAHbIE 1-ro nopsaka GpyHkuuid: 1), _ X — 4y 2) z= arccos?. -
22

3x+y b

2. Haiitu npousBoaHyto QyHKIMU 1 = x*y + y°z” B Touke P(1;-1;3) mo HampaBieHuto ot 3Toi TOU-

ku k Touke P (5;2;1).



3. Haiitu unTerpans! a) J.

Sxdx o j B [(3x+2)cosrdy
1+

*+4 Ux+1°
4. Haiitu pemenne J1Y: xy" — ) =x’e”.

O 0 [N

3 cemecTp
. 3 n
n 3
1. MccnenoBarh YHMCIIOBBIE PAALI HA CXOIUMOCTE: ) ), 0) Z

Z6m0 2 (e )

2. HccnenoBark Ha YCIOBHYIO, a0CONIOTHYIO CXOJUMOCTD: Y (— 1 —_—
n=1 n(n+1)

3. HaiiTi 06s1acTh CXOAMMOCTH CTEIIEHHOTO psija: z (n + zj x.
n+4
4. Pemnts 3amauy. Cpeau 25 CTyI€HTOB IpyIIIbl, B KOTOpoil 10 AeByIiek, pa3bIrppiBaloT 6 OUIETOB Ha
CTyJIEHYECKYI0 BecHY. Haiinure BeposSITHOCTB TOTO, UTO cpeau obagaTesieil OUIeToB OKaXyTes 3 nie-
BYILIKH.
5. Haiitu uncnossle xapakrepuctuku CB X: M (X); D(X); o(X), eciu oHa 3a1aHa pAAOM:

X -5 2 3 4
P 0,4 0,3 0,2 0,1




7.4. Onucanue nmokasareseil  KpUTepHeB OLlCHMBAHUSI KOMIIETCHIIMI HA Pa3IMYHbIX 3Tanax ux (popmupoBanus,
ONMCaHUe IIKAJbl OLCHUBAHNUSA

Ta6amna 7
Kputepnu oueHUBaHUS Pe3yJbTATOB 00yYeHHs] HaumeHoBanue
IL1anupyeMble pe3yJabTaThl 0CBOEHHSI 416
KOMIIETEHITHH menee 1= | 41-60 6as10B (ya0- 61-80 6as10B 81-100 6as10B OLEHOTHOTr0
J10B (HEYI0BJIe- | g ergopHTEILHO) (xopo1o) (0OTIM4HO) cpeacTBa

OIIK-2. Cioco0GeH MpuUMEeHSATh OCHOBHBIE 3aKOHBI M METO/IbI MCCIICIOBAaHUN €CTECTBEHHBIX HAYK IS PELICHHUs 3a7a4d MPo(ecCHOHANTBHOMN NesITeTbHOCTH:

3HATh: METO/IbI PEIICHHUS CUCTEM JINHEHHBIX al-
reOpanyuecKkux ypaBHEHUH, OCHOBBI TuddepeHiu-

CdopmupoBanHsIe,

> CdhopmupoBanHbie
POBaHMs M MHTETPUPOBaHNs QYHKIMIA, PEIIEHNS | PparmMeHTapHbIE HO COZEpIKALIIHE dopmup
. Hemnomuele 3HaHUA CUCTEMATUYECKHE
nuddepeHInanbHbIX YpaBHEHUH, OCHOBHEBIE T10- 3HAHUSA OTJIETbHBIE TIPOOEITHI
. 3HAHUS
JIOXKECHHUST TEOPUH BEPOSITHOCTEH M MaTeMaTHye- 3HAHUS
CKOM CTaTUCTHKH, TCOPUH PSJIOB.
YMeTh: IPUMEHSTH CBOM 3HAHUS K PELICHUIO
MPAaKTUYECKUX 3a]1a4; T0JIh30BaThCS MaTeMaTHie- YacTHYHEIC YMeHust noJHbIe, J10- ChopMHPOBAHHEIE
CKOM JTUTEpaTypoi 1Is W3ydeHNs HHKEHEPHBIX 1 yMeHus Henonmete ymenus | myckaroTes HeGOMb- YMeHus
1€ OLINOKU
HKOHOMHYECKHX BOIPOCOB.
Buaaners: MeToamMu pemieHUs 3a1a4 aareOpsl U
reoMeTpud, U GepeHINaTLHON0 U UHTETPAIIb- B cucremaTndeckoM
pun, Jddepenn P YactuyHoe Hecucremarmueckoe YcnemHoe n
HOTO UcuucieHus, i dHepeHIInaTbHBIX YpaBHE- PUMEHEHUH HABBIKOB
. BIIaJICHUE pUMEHECHUE CHUCTEMATHYECKOE
HU, METOIaMHU TIOCTPOCHHSI MATEMAaTHIECKUX JIOIyCKaroTCs mpoode-
HaBBIKAMU HaBBIKOB MIPUMEHEHNE HABBIKOB

MOI[CJ'ICfI AJIA 3aaa4, BO3HUKAIOIINUX B MHXKXCHCPHO-
SKOHOMUYECKOM ITPAKTUKE.

JIbI

Komnexkr 3ana-

HUM 109 KOH-
TPOJIBHBIX PaboT,
BapuaHTHl  3aja-

HAN JOId caMo-
CTOSITEIBHOU  pa-

OOTBI,  BOIIPOCHI
mo temam / pas-
aenam JHCIH-
TUTHHBI




8. OcobennocTu peanqu3anmu TMCHUIIJIHHBI 1JId HHBAJU/I0B H JIMIl C OrPAaHUYCHHBIMHA
BO3MOKHOCTSIMM 310POBbA

Jlis ocyiiecTBiIeHHUS TPOLEAYP TEKYIIEro KOHTPOJS YCIIeBA€MOCTH U MPOMEKYTOYHON aTTe-
CTallMK O00y4aronuXcs co3aaHbl (POH/bI OLEHOYHBIX CPEJCTB, aAANTUPOBAHHbBIE JJI1 MHBAJIUIOB U JIULL
C OrpaHUYEHHBIMUA BO3MOXKHOCTSIMU 3/I0POBbS U MO3BOJISIIOIINE OILCHUTH TOCTH)KEHHE UMU 3aIllaHH-
POBaHHBIX B OCHOBHOU 00pa3oBaTeNlbHON MporpaMMe pe3ybTaTOB OO0YUYEHUS M yPOBEHb CPOPMHUPO-
BaHHOCTH BCEX KOMIIETEHIIN, 3asBICHHBIX B 00pa3oBaTeibHON mporpamme. Gopma MpoBEICHUS Te-
KYIIEeH aTTeCTallWH ISl CTYJACHTOB-MHBAINUOB YCTAHABIMBACTCS C YUETOM HHIWBUIYaTbHBIX TICUXO-
¢dusnueckux ocodeHHocTel (yCTHO, MICHbMEHHO Ha Oymare, MMCbMEHHO Ha KOMIbIOTepe, B (opme Te-
cTupoBaHus U T.1.). [Ipu TecTrpoBaHUM A CIAOOBUASIIUX CTYASHTOB MCHOIB3YIOTCS (DOHABI OIe-
HOYHBIX CPEJICTB C YKpYMHEHHbIM mpudtoM. Ha skx3aMeH mpuriamaercs COMpOBOXKAAIONMIUN, KOTO-
pBIii  oOecrieyrBaeT TEXHUUYECKOE COMPOBOXKIEHUE CTyAeHTy. I[Ipu HEoOXOAMMOCTH CTYAEHTY-
MHBAJIUAY MIPEIOCTABIAETCS TOMOJHUTEIbHOE BpeMsl JAJisl MOATOTOBKH OTBETA Ha dK3aMeHe (WM 3aye-
te). OOyuarommecs ¢ OrpaHUYECHHBIMH BO3MOKHOCTSIMH 37J0POBbS, U 00yJaroIniuecss MHBAJIUIbI 00ec-
MEYMBAIOTCS TEYATHBIMU M JJIEKTPOHHBIMH 00pa3oBaTelbHBIMH pecypcaMu (IMPOrpaMMbl, y4eOHBIC
MOCOOMS ISl CAMOCTOSATEIBHON padOTHI U T.11.) B (hopMax, afanTUPOBAHHBIX K OTPAHUYCHUSM HX 3]10-
POBbBS ¥ BOCIIPHUSATHSI HH)OPMALIUHN:

1) JUTSL UTHBAJIUIOB U JIUIL C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI 10 3PEHUIO:

- JJf cJenbIX: 3aJaHusl U1 BBINOJHEHHUS Ha MPAKTUYECKUX 3aHATHUAX O(QOpPMIISIOTCS
penbedHo-ToueuHbIM mpudToM bpaiins , 1100 3aUUTHIBAIOTCS ACCUCTEHTOM; MUCHMEHHBIE 3aJaHHs
BBITIOJIHSIOTC Ha Oymare penbedHO-TOueuHbIM mmipudTOoM bpaiing mmbo HaTUKTOBBIBAIOTCS
aCCHCTEHTYy; OOydalomuMCsl JUIsl BBIMOJTHEHMSI 3aJaHusl NpU HEOOXOAMMOCTH MpPEIOCTaBIIAETCS
KOMIUIEKT MUCHhMEHHBIX MPUHAAJIEKHOCTEH M Oymara g muchbMa peiabedHO-TOUEYHBIM MIPUPTOM
Bpaiins;

- I ¢J1a00BUASIIMX: 00eCIeYnBacTCs MHANBUIYAIbHOE PABHOMEPHOE OCBEIICHUE HE MEHEE
300 mrokc; oOydaromuMcsi sl BBIOJIHEHUS 3aJaHUS MPU HEOOXOIUMOCTH IPEIOCTABIISACTCS
YBEJIMUMBAIOIIEE YCTPONCTBO, BO3MOXXHO TAaKK€ HCIIOIH30BAaHMUE COOCTBEHHBIX YBEIHMYHBAIOIINX
YCTPOICTB; 3aAaHUs sl BHITIOJIHEHUS 3aJaHUi 0()OPMIISIOTCS YBETUYEHHBIM IPUPTOM;

2) JUISL UHBAJIUOB U JIUL C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI IO CJAYXY:

- VIS TJIYXHMX M ¢J1a0oc/abIamux: o0ecrneynBaeTcsi Halnyie 3BYKOYCUIIMBAIOIIEH anmnapary-
PBl KOJJIEKTUBHOI'O MOJIb30BaHUS, NP HEOOXOIMMOCTH OOydYaIOIIUMCSI TPEJOCTABISAETCS 3BYKOYCH-
TUBAIOIIAs anmnaparypa WHANBUAYAIBHOTO TMOJB30BAHUS; MPEIOCTABISIFOTCS YCIYTH CYpAONEPEeBOI-
YHKa;

- AJIsl CJAeNOTJIyXHX JOMYCKAETCsl MPUCYTCTBUE aCCHCTEHTA, OKa3bIBAIOIIETO yCIyrd THQIIO-
CypAomnepeBoJIrKa (TOMUMO TpeOOBAaHUH, BBHIITOHIEMBIX COOTBETCTBEHHO IS CICTIBIX U TNIYXHUX ),

3) JUISL UL C TSDKEJIBIMU HapyIICHUSMU PeuH, TIIyXHUX, Ca0oCbIIIanX JEKIUA U CEMHU-
Hapbl, IPOBOJIMMBIE B YCTHOU (hopMe, MPOBOAATCS B TUCbMEHHOU (hopMme;
4) JUIS WHBAUAOB WU JIUI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHM 3J0POBbS, MMEHIIUX

HApYLIEHHUS ONOPHO-IBHUIaTeIbLHOIO anmnapara:

- JUIsl JIUL] ¢ HApYyLIEHUSIMU OINOPHO-JBUTaTENILHOIO alllapara, HapyLIEHUsIMU JIBUTaTEJIbHbBIX
(GyHKIMH BEpXHMX KOHEYHOCTEH WM OTCYTCTBHEM BEPXHHMX KOHEYHOCTEW: MHCbMEHHBIC 3a/1aHUs
HA/IMKTOBBIBAIOTCSl ACCUCTEHTY; BBIIIOJHEHHE 33/1aHUH (TECTOB, KOHTPOJIBHBIX paboT), MPOBOAUMEBIEC B
MUCHMEHHOM (hopMe, TPOBOJATCS B YCTHOM (hopMe myTeM orpoca, 6eceibl ¢ 00ydaromuMcs.



10.
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9. Y4yeOHO-MeTOAMYECKOE U NH(POPMALMOHHOE 0O0ecnievyeHHue TUCHUILINHBI

9.1. JIutepartypa
bepmant A. ®@., ApamanoBuu U. I'. Kparkuii kypc maremarudeckoro anamm3a. — CII6.: U3na-
TeabcTBO «Jlanny, 2005.
Hanko II. E., TTonoB A. I'., KoxxeBaukoBa T. f. Beiciias MaremaTuka B yIpaXKHEHUSIX U 3aJa4ax:
VYueb. mocodue ainst By30B. — M.: OO0 «M3natensectBo ACT»: OO0, 2000. «M3natenscTBo «Mup
u obpazoBanuey, 2014.
Harancon, W.I1. KpaTkuii Kypc BBICIICH MaTeMaTHKU [ DJIEKTPOHHBIN pecypc]: yueOHOe mocodue.
— DOmnektpoH. padn. — CII6.: Jlams, 2009. — 728 c¢. — Pexum gocryma:
http://e.lanbook.com/books/element.php?pll 1d=283.
[Terpymko, 1.M. Kypc Briciieli maTemaTtuku. Benenue B maremarndeckuii ananmms. {uddepen-
[AAJIbHOE HMCUMCAcHUE. JISKIMU W NmpakTHKyM [DIEeKTpOHHBIH pecypc]: yueOHoe mocoOme. —
Onexktpon. gaH. —  CII6.: Jlams, 2009. — 288 c¢. — Pexum pocryma:
http://e.lanbook.com/books/element.php?pll 1d=302.
[Terpymko, 1.M. Kypc Beiciieit mateMatuku. MHTerpansHoe ucuncienne. OyHKIUU HECKOJIbKUX
nepemeHHbIX. [{uddepernunansubie ypaBHeHHs. JIeKMU U MPakTUKyM [DJIEKTPOHHBINA pecypc] :
yaeObHoe mocoome. — OnektpoH. gaH. — CII6.: Jlanp, 2008. — 606 ¢. — Pexum pocryna:
http://e.lanbook.com/books/element.php?pll_id=306.
[Tucemennspiii JI. T. KoHcnekT nekuuii mo Beiciied Marematuke. [lomubiid kype. — M.: Beicmias
mkoia, 2013.
CanpnoB A. A. Kpatkuii Kypc BeICIIEH MaTteMaTuku, ToM. 1, Tom 2. — ['po3nbiid, 2014.
baraesa M. T. COopHUK 33134 1O JIMHEHHON W BEKTOPHOH anrebpe M aHAIMTHYECKOM reomer-
pun.— ['po3usiii, UIIL TTHU, 2007.
Hamaesa JI. 1., Martamea X. II. Meroauueckoe mocodue mo u3ydeHuro pasnuena «Psmpry. —
I'posusrit, UIIL I'THU, 2007.
Hamaesa JI. 1., Cocnambekosa JI. C. COopuuk 3anay. uddepenunansasie ypaBHeHUs. — ['po3-
uerif, WUIIL I'THH, 2010.

. MaromaeBa M.A., UcaeBa JI.M. IIpakTukym 1o Beicuieir marematuke. Yacte 1 (yueOHO-

METOAMYECKOE MOCOOHE IJIs CTYICHTOB SKOHOMUYECKHX CrienuaiibHOCTel). — ['po3nsbrit: UL
I'THH, 2011.

MaromaeBa M.A., Mcaesa JI.M. [Ipaktukym o Beiciiei maTeMatuke. YacTs 2 (yaeOHO-
METOJIMYECKOE TTOCOOHE ISl CTYACHTOB IKOHOMUYECKUX CIeluanbHOCTel). — ['po3usbrii: WITL]
ITHTY, 2014.

9.2. Metoauueckue yKa3aHust isl 00y4Jaromuxcsl 0 OCBOCHUIO TUCIHUIUIMHBI (CM. IPUIIOKEHHE).

10. MaTrepuajJbHO-TeXHHYECKOEe 0OecredeHue TN CIUTITHHbI

3a xadenpoil «Briciias u npukiaaHas MaTeMaTHKa)» B TIIaBHOM y4eOHOM KOpITyce 3aKperyieHbI

nexkunoHHas ayaurtopus Ne 1-16, aynutopuum Ui NpoBeAeHMs] NPakTUUECKUX 3aHATHH NeNe 2-12,

2-27, 2-29, 2-31, 2-33, 2-35, 3-43, OONBIIMHCTBO U3 KOTOPHIX OCHAIICHO TaOIUIaMH, TpaduIecKuM

MaTepHaioM, YepTekaMHu IO JIMHEWHOW anredpe, 3JeMEHTaM BEKTOPHOW anreOphl, aHATUTHYECKOU

reoMeTpun, AuQQepeHInaIbHOMy UCUUCICHUIO (QYHKIUN OJHON NEepeMEeHHOW, MHTErpallbHOMY HC-

yuciennto. B aynmutopun 3-10 pasMenieH KOMIbIOTEpHBIN Kitacc. Ha kadeape MErOTCS HHTEPaKTUB-
Hasi 0CKa U IPOEKTOpP.
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[Ipunoxxenue
Meroanyeckue yKa3aHus 110 OCBOCHHIO IMCUHMILIMHBI «MaTeMaTHKa)»

1. MeTonnuyeckune ykazaHus J1Jisi 00y4aomuxcs M0 MJIAHUPOBAHUIO U OPraHU3ALMU BpeMe-
HH, HeO0XO0IMMOT0 /1JI5l 0CBOECHHS THCIUIIUHBL.

N3yuenne pexkomeHayeTcs HadaTh C O3HAKOMJICHHMsI ¢ pabodeil mporpamMMoil THUCHIMIUIMHEI, €€
CTPYKTYpOH M colep’kaHueM pa3zesioB (Moayiei), (OHIOM OLIEHOYHBIX CPEACTB, O3HAKOMUTHCS C
y4eOHO-METOIMYECKUM U HH()OPMAITMOHHBIM 00CCTICYCHHEM TUCITUTUIMHBI.

JucuumnuHa «MareMaTuka» COCTOMT U3 CBSI3aHHBIX MEXAY COO0I0 TeM, 00ecTeyuBaIOLIUX T0-
CIIEIOBATENFHOE U3YUYCHHUE MaTepHaa.

OOydenue 1Mo IUCHUIUTHHE «MareMaTHuKay OCYIIEeCTBISETCS B Cleayomux Gopmax:

1. AynuTopHsble 3aHTHS (JIEKLIUH, TPAKTUIECKUE).

2. CamocTosTenbHas padoTa cTyAeHTa (IMOATOTOBKA K JICKIUSM, MPAKTUYECKUM 3aHSATHUSAM, Te-
CTaM U UHBIM (popMaM MUCbMEHHBIX PadOT, MHANBHUAYaIbHAS KOHCYJIbTAIUS C MPENOIaBaTENIEM).

3. UHTepakTuBHBIC (OPMBI IPOBEICHUS 3aHATHN (KOJUIOKBUYM, JIEKIHS U JP.HOPMBI).

VY4eOHblil MaTepuan CTpYKTYpUPOBaH U M3y4eHUE AUCLMILIUHBI MPOU3BOAUTCA B TEMATHUECKOMN
nocyeaoBarenbHOCTU. KakqoMy MpakTH4ecKoMY 3aHSTHIO U CAaMOCTOSITEIbHOMY M3yYEHHUIO MaTepHua-
Jla TpeIuIecTBYeT JeKIus Mo AaHHOM Teme. OOydarommecs CaMOCTOSTEIbHO MPOBOJSAT INpeABapH-
TEIBHYIO MOATOTOBKY K 3aHSATHIO, TPUHUMAIOT aKTHBHOE U TBOPUYECKOE YIacTHE B OOCYXKICHUU TeOpe-
TUYECKHUX BOIIPOCOB, pa3zdope MpoOJEMHBIX CUTYallMd M MOMCKOB MyTeH WX pemieHus. MHorue mpo-
OJleMBbI, U3y4aeMbIe B Kypce, HOCAT JAUCKYCCHOHHBIA XapakKTep, YTO MpPEIoiaraeT WHTEPAKTHUBHBIN
XapakTep MPOBEACHUS 3aHITHI Ha KOHKPETHBIX MTPUMEpax.

OrnrcaHue MOCIeI0BaTeIbHOCTH ACHCTBUN 00YyJaronIerocs:

[Ipu m3ydeHun Kypca cieayeT BHUMATEJIbHO CIOyIIaTh U KOHCIEKTUPOBATh MaTepual, u3jarae-
MBI Ha ayAUTOPHBIX 3aHATUSAX. /{7151 ero MOHMMaHUs U KaueCTBEHHOTO YCBOCHHSI PEKOMEHyeTCsl ciie-
JyIOIas MOCI€I0BATENIbHOCTD JNEHCTBUM:

1. ITocne okoHUaHUsI y4eOHBIX 3aHATUU AJI 3aKpEIUICHUS] MaTepuana MPOCMOTPETh U 001yMaTh
TEKCT JIEKLUH, IPOCIIYIIaHHON CEroHs, pa3o0paTh paccMoTpeHHbIe mpuMepsl (10 - 15 MunHyT).

2. Ilpu mOArOTOBKE K JIEKIUU CIEAYIOIIETO JHS MOBTOPHUTH TEKCT MPEIbIAYIIeH JTEKIUU, MOMY-
MaTh O TOM, KaKasi MOXET ObITh creaytomias Tema (5 - 10 MuHyT).

3. B teuenue Henenu BRIOpATh BpeMs TSl pabOTHI ¢ TUTEpaTypoi B Oubnuoreke (rmo 1 gacy).

4. Tlpu NOATOTOBKE K MPAKTUYECKOMY 3aHITHIO TOBTOPUTH OCHOBHBIE MOHATHS MO TEME, U3YUHUTh
npuMepsl. Pelias KOHKPETHYIO CUTYalNIO, - IPEBAPUTEIBHO MOHATH, KAKOW TEOPEeTUYECKUN MaTepH-
aJl Hy»KHO HMCIOJb30BaTh. HaMeTuTh mian pemeHus, monpodoBaTh Ha €ro OCHOBE penTh | - 2 mpak-
TUYECKUE CUTYAIIHH.

2. Meroauyeckue yKa3aHus o padore 00y4awIuxcs BO BpemMs NIPoBeIeHM sl JIeKIHil.

Jlexuun naroT o0y4aroUIMMCsl CUCTEMAaTHU3UPOBAaHHbIE 3HAHUS MO JWCHUIUIMHE, KOHIIEHTPUPYIOT
UX BHUMaHHE Ha HauOoJjee CIOXKHBIX U BaXXHBIX BoIpocax. JIekiuu oObIYHO M3JaraiTcs B TPaaUIIH-
OHHOM HJIN B HpO6HeMHOM CTHUIIC. I[JIH CTYACHTOB B 6OJII>H_II/IHCTBC CJIydacB B HpOGHeMHOM CTHIIC.
[TpoGneMHbII CTHIIb MO3BOJISIET CTUMYJIMPOBATH AaKTUBHYIO MO3HABATEIbHYIO JAEATEIbHOCTh 00ydaro-
IIUXCS M MX UHTEpEC K JUCLUUIUIMHE, (OPMHUPOBATH TBOPUECKOE MBIIIICHHE, TPUOETraTh K MPOTUBOIIO-
CTaBJICHUAM W CPABHCHUAM, [CJIATb 0606H_IGHI/I$I, AKTUBU3HUPOBATH BHUMAHUC 06yqa}0mnxc;1 myTeM
MMOCTAaHOBKH MPOOJIEMHBIX BOIIPOCOB, MOOIIPATH TUCKYCCHIO.

Bo Bpems JeKIIMOHHBIX 3aHATUN PEKOMEH]IyEeTCS BECTU KOHCIIEKTHPOBAaHUE y4EeOHOro MaTepuarna,
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oOpamiate BHUMaHHe Ha (OPMYIHUPOBKH U KaTETOPUH, PACKPBIBAIOIINE CYTh TOI'O WJIM MHOTO SIBJICHUS,
WJIM TIPOLIECCOB, BBIBOABI U IIPAKTUUECKNUE PEKOMEHJAIUH.

KoHcnekT nekiun jtydiie noApa3esaTh Ha MyHKThI, COOM0ast KpacHyI0 CTPOKY. IToMy B 00JIb-
o creneHu OyayT CHOCOOCTBOBATH BOMPOCHI IJIaHA JICKIMH, MPEASIOKEHHBIC NMPENOAaBaTEISIM.
Cnenyer oOpamiaTh BHHUMaHHE Ha aKIEHTHI, BBIBOJABI, KOTOpbIE JAENaeT MpernojaBaTellb, OTMeuas
HauOoJjee Ba)KHbIE MOMEHTHI B JIGKIIMOHHOM MaTepHalie 3aMeUaHUsMU «BaXKHO», «XOPOIIO 3aroM-
HUTH» U T.I. MOXXHO JieNlaTh 3TO M C TMOMOIIbIO PA3HOLIBETHBIX MApKEPOB WM pydyeK, MOAUYEpPKUBas
TEPMUHBI U OIpe/ICTICHHUSL.

IlenecooOpa3Ho pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpAIllCHHH, a0OpeBHATyp M CHMBOJIOB.
OpnHako npu JanpHeimeil paboTe ¢ KOHCIIEKTOM CHUMBOJIBI JIYUIIIE 3aMEHUTh OOBIYHBIMU CIIOBAaMH JIJIS
OBICTPOTO 3PUTETHLHOIO BOCIIPUATHUS TEKCTA.

PaboTast Ha/lT KOHCIIEKTOM JIEKLIUH, HEOOXOIMMO HCIOIb30BATh JUTEPATYPY, KOTOPYIO PEKOMEH-
J0Bal mpenoaaBarenb. IMEHHO Takasi cepbe3Hasi, KpOnoTiuBas paboTa ¢ JEKIMOHHBIM MaTepHaioM
MO3BOJIUT TJTyOOKO OBJIa/IETh TEOPETUUECKUM MaTEpPHAIOM.

TemaTuka nekmuii Jaetcst B pabodeil mporpaMMe JTHUCIUILTAHEIL.

3. MeroauvecKkue yKa3aHusl 00y4arOMIUMCS 10 MOAT0TOBKE K MPAKTHYECKUM 3aHATHIM.

Ha npaktuueckux 3aHATHSIX NPUBETCTBYETCS aKTUBHOE y4acTHE B OOCYXJACHUM KOHKPETHBIX CH-
Tyalui, ClIOCOOHOCTh Ha OCHOBE IOJIYUYEHHBIX 3HAHMHA HaXOIUTh HambOosee FP(PEKTUBHBIC PELICHUS
MOCTABJICHHBIX MPO0JIeM, yMETh HaXOAUTh MOJIE3HBIN JONOTHUTENbHBIM MaTepUal 1Mo TeMaTHKE CeMHU-
HapCKUX 3aHATUH.

CryneHTy peKOMEHAYETCS CIEAYIOLIAsi CXeMa IOJATOTOBKH K IPAKTUYECKOMY 3aHATHIO:

1. O3HaKOMJIEHHE C IUIAHOM MPAKTUYECKOTO 3aHATHS, KOTOPBIA OTPaX)aeT COJEpIKaHHUE MPEIIo-
JKEHHOU TEMBI;

2. TIpopaboTaTh KOHCIIEKT JICKITH;

3. IlpounTath OCHOBHYIO JTUTEPATYPY.

B mporecce moAroTOBKM K MPAKTUYECKUM 3aHATUSAM, HEOOXOAUMO 00paTUTh 0c000€ BHUMaHHE Ha
CaMOCTOATEIIBHOE U3YyYEHHUE PEKOMEHJIOBAaHHOU nuTeparypsl. [Ipu Bcell NOJHOTE KOHCIIEKTUPOBAHUS
JIEKLIMU B HEW HEBO3MOKHO M3JI0KHUTh BECh MaTepHall U3-3a JIUMUTA ayIUTOPHBIX yacoB. [losToMy ca-
MOCTOSITEIbHAsA paboTa ¢ ydeOHUKaMH, YUeOHBIMH MTOCOOHMSIMU, HAYYHOM, CIIPaBOYHOM JTUTEPaTypoOid,
MaTepuajgamMH MepuoanyecKkux u3fgaHuil u MHrepHeta sBisercs HamOosee >PQPEKTUBHBIM METOJOM
MOJIy4EHUs JOTIOJIHUTEIbHBIX 3HAHUH, MO3BOJISET 3HAUUTEIBHO aKTUBU3UPOBATH MPOLECC OBJIAJACHUS
nHpopManuen, crmocooCcTByeT Oojee riTy0OKOMY YCBOSHHIO M3y4aeMoro marepuaia, GopMuUpyeT y
CTYJEHTOB OTHOILIEHUE K KOHKPETHOI mpobiieme. Bce HOBbIE MOHATHUS MO U3ydaeMoil TeMe Heo0Xoau-
MO BBIYYUTh HaU3yCTh U BHECTU B TJIOCCApHil, KOTOPHIH 11€1eco00pa3HO BECTH C CaMOro Hayala u3y-
YEeHUsI Kypca,

4. OTBeTUTH Ha BOIIPOCHI IIJIaHA MPAKTUYECKOTO 3aHATHS;

5. BBINOJHUTH JOMAaIITHEE 3a/IaHH¢E;

6. IIpopabGoTaTh TeCTOBBIC 3a/laHU U 33]Ia4H;

7. Ilpu 3atpyaHeHusX chopMyIrpoBaTh BOIPOCH! K IPETOAABATEIIIO.

Pe3synbrar Takoi paboOThl TOKEH MPOSBUTHCA B CIIOCOOHOCTH CTYAEHTAa CBOOOJHO OTBETUTH Ha
TEOPETUYECKHE BOMPOCH MPAKTUKYMa, BBHICTYNATh U y4aCTBOBAaTh B KOJUIEKTUBHOM OOCYXKJIEHHUU BO-
MIPOCOB M3y4aeMOM TE€MbI, IPABUIBHO BBIMOIHITH NIPAKTHUECKUE U UHBIE 3a/1aHusl, KOTOPbIE JAIOTCS B
(oHJIE OIICHOYHBIX CPE/ICTB AUCIUILTUHBI.
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4. Meroanyeckue yKa3aHus 00y4AOMIMMCS 110 OPraHU3aliH CAMOCTOSATE/ILHOM padoThl.

[lenp opraHu3aliuu caMOCTOSATEIHHON pabOTHI MO JUCIHILTHHE «MareMaTrukay - 3T0 yriyOJieHue
U paclIMpeHne 3HaHUI B 00J1aCTH MaTeMaTuku; (GOpMHUpOBaHKE HaBbIKA M MHTEPECa K CAMOCTOSATEIb-
HOW I03HABATEIbHOMN AEATEIbHOCTH.

CaMmocrosiTenbHast pabota 00ydaromUXCsl SBISETCS BaXKHEUIIMM BUIOM OCBOCHHUS COJEpIKAHUS
JTUCHUIUIMHBL, TOATOTOBKH K MPAKTUYECKUM 3aHIATUSIM M K KOHTPOJIbHOU pabote. Crofa ke OTHOCSTCA
U CaMOCTOSITENIbHOE YIITyOJIEHHOE M3ydeHue TeM AucHUILiuHbBL. CamocTositenbHas paboTa mpeicTaB-
JsieT co00i MOCTOSHHO AEMCTBYIOLIYIO CUCTEMY, OCHOBY 00pa30BaTeIbHOrO Mpoliecca U HOCUT Hcclie-
JIOBAaTEIbCKUN XapakTep, YTO MOCIYKUT B OyAyIlleM OCHOBAHHUEM JJIsi HAMCAHUS BBITYCKHON KBaJH-
(buKaMoHHOW PabOTHI, MPAKTUYECKOTO MPUMEHEHUS TOTYyICHHBIX 3HAHHH.

OpraHu3anus caMOCTOATENbHON pabOThl OOYUYaAIOUIMXCS OPUEHTUPYETCS HAa AKTUBHBIE METOJIBI
OBJIA/ICHUS 3HAHUSMH, PA3BUTHE TBOPUECKUX CHOCOOHOCTEH, Mepexol OT HOTOYHOTO K WHAUBUIYaIH-
3UPOBAaHHOMY OOYUYEHHIO, C YYETOM MOTPEOHOCTEN U BO3MOKHOCTEN JINYHOCTH.

[IpaBuiibHas opraHu3aliysi CaMOCTOSITENIbHBIX YU4EOHBIX 3aHITHM, UX CHCTEMaTHYHOCTbH, LEIeCco-
o0Opa3Hoe IUIaHMpOBaHHE pabovero BpeMEHH IMO3BOJISIET CTYJACHTaM pa3BHUBATh YMEHHS U HABBIKU B
YCBOGHHMH U CHCTEMAaTU3allUU IPpUOOpeTaeMbIX 3HaAHMM, oOecreunBaTh BHICOKHI YPOBEHb yCIIEBaeMO-
CTH B MepUOJl 00y4eHUsl, MOJYYUTh HABBIKH MOBBIILIEHUS TPO(HECCHOHATBLHOIO YPOBHSI.

CamocrodTenbHas paboTa pearu3yercs:

- HEMOCPEICTBEHHO B MPOIIECCe ayIUTOPHBIX 3aHATUHN - HA JICKIUIX, TPAKTUUECKUX 3aHATHUSX;

- B KOHTaKTe C MPEMNojaBaTejeM BHE PaMOK PaCIUCaHUS - HA KOHCYJIbTAIUSAX MO y4eOHBIM BO-
mpocaM, B XOJI€ TBOPUYECKUX KOHTAKTOB, MIPU JTUKBUIAIINH 3aI0JDKEHHOCTEH, TP BHITIOTHEHUH WHIH-
BUyaJbHBIX 3aJJaHUH U T.JI.

- B OuOmoTeke, 1oMa, Ha Kadeape MPH BBHIMOTHEHHUH 00YUYaIOMUMCS YI€OHBIX U TPAKTUICCKUX
3azad.

Buasl CPC u kpuTepuu orieHoK

(o 6amnpHO-periTuaroBol cucteMe [ THTY, CPC ounenuBaercs B 15 6aminoB)

KonrtponsHas pabora

KomnokBuym

Tembl 1151 camocTosTeN HONW pabOTHI MponucaHbl B paboueil mporpaMMe TUCHMIUTMHBL. DQQek-
THUBHBIM CPEJICTBOM OCYILIECTBICHHS O0YUYAIOIINMCS CAMOCTOSITENIbHOM paOOTHI SIBIISIETCS JEKTPOHHAS
nH(pOpMaMOHHO-00pa3oBaTeNbHAs Cpela YHUBEPCUTETA, KOTOpas 00eCIeunBaeT TOCTYI K y4eOHBIM
IJ1aHaM, paboduM IporpaMmaM JUCHUIUTMH (MOIYJIEH), IPAKTUK, K U3IaHUSIM 3JIEKTPOHHBIX OUOIHO-
TEYHBIX CHCTEM.
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noneHT kabeapsl «Bpicinas U MpUKIaaHas MaTeMaTHKa» ,/Z/ Q.m,a/ Martamena X.I1.

COI'JTACOBAHO:

3apeyrommit kadenpoi «Bricias v NpUKIajHasdz MaTeMaTUuKa» M“‘ ["auaeB A.M..

3aBeqyroIIMH Kadeapon
«TeXHOMOr s MPOAYKTOB MATaHUs ¥ OPOAMIBHBIX MPOU3BOICTE % JxamanauHosa b.A.

Tupextop JYMP // {///— Maromaesa M. A.
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