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1. lean u 3a7a4y TUCHHILTHHBI

Heabro MaremaTHuecKoro oopa3zoBanus OakanaBpa sIBISeTCS: 0OyueHHe CTYIEHTOB OC-
HOBHBIM TIOJIOXKEHHUSIM U METO/IaM MaTeMAaTUKH, HABbIKaM MMOCTPOSHHSI MATEMaTHYECKUX JT0Ka3a-
TEJIbCTB ITYTEM JIOTHYECKUX PACCYXKACHUH, METOJaM pPELIeHHS 3a/a.

3anaueii n3y4yeHUs TUCIUTUTHHBI SIBISETCS O0OYUSHUE CTYICHTOB OCHOBHBIM MAaTEMaTHUECKIM
METO/IaM, UX 3HAaKOMCTBO C Pa3IMYHBIMU MPUIOKEHUSAMH 3THX METOIOB K PEIICHHIO MPAKTUYECKUX
3aJ1a4, C aKIEHTOM Ha T€ pa3/ielibl MATEMaTUKH, KOTOPhIC B COOTBETCTBHU C yYEOHBIMU IIaHAMH
UMEIOT B)KHOE 3HAYECHHE TSl TOTO WIIM UHOTO MPOQWUIISI TIOTOTOBKH CIICIIHAIMCTOB.

2. MecTO AMCUMIIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Matemartuka oTHOCHUTCA K 010Ky 1 yueOHOro IaHa.

JlaHHasi TUCUMUIUIMHA SBJISIETCS MPEANIECTBYIOMIEH I CIEAYIOIIMX €CTECTBEHHOHAYY-
HBIX U 001enpodhecCHOHATBHBIX YUEOHBIX AUCUUILUINH, MPEIYCMOTPEHHBIX B YU€OHBIX IJIaHaX
CIICLUATILHOCTEN HampaBieHUs «ABTOMATH3alMs TEXHOJOTUYECKUX IIPOIIECCOB M IMPOU3-
BOACTBY: Unghopmamuxa, @usuxa, Mexanuka, OcHosbl MoOenuposanue cucmem u npoyeccos,

Cucmemuwiii ananus, InekmpomexHuKa.

Hepeqeﬂb IVIAHUPYEMBIX PE3yJIbTaTOB oﬁyqe}mﬂ Imo TMCIMIIJIMHaAM
(MO)IyJ'IlO), COOTHECCHHBIX ¢ HHAUKATOPAMH J0CTUKCHU S KOMIIeTeH Uil

3. TpeGoBanusi K pe3yJbTaTaM OCBOEHUS TUCHUILTHHBI
Taobnuua 1

I[lnanupyemble pe3y/ibTaThl
00y4eHHs MO JUCHUILINHE
(3YB)

Kox mo ®1'OC HNHaukaTopsl JOCTHKEHUS

OobumenpodeccuoHaabHbIE

3HaeT IOJOKEHHS, 3aKOHBI U
METOABI B 00JIACTH €CTECTBEH-
HBIX HAyK U MaTEMaTHKU

OIIK-1. CriocobeHn paspa-
OaTbIBaTh aHAJUTHUYECKHE
Y YHCIICHHBIE METOJIbI TIPH
CO3JJaHMM  MaTeMaTuye-
CKMX MoOjeJieli MallliH,
IPUBOJIOB, 000PY/IOBaHMH,
CHUCTEM, TEXHOJIOTHYECKHUX
IIPOLIECCOB

Ymeer npuUMEHATh IOJOKE-
HUS, 3aKOHBI U METOJbI €CTe-
CTBEHHBIX HAYK U MaTeMaTHUKU
JUIsl  pemieHus  rnpodeccuo-
HaJIbHBIX 3a/1a4,

Baageer HaBbIKAMM  MCIOJIB-
30BaHUs IOJIOKEHUH, 3aKOHOB
U METOJOB  ECTECTBEHHBIX
HAayK W MaTeMaTHKU Ui pe-
mieHus  npodeccruoHaIbHbBIX
3a1a4




4. O0bémM IUCHMILVINHBI U BUIbI y4eOHOH padoThl

Tabnuua 2
Pa30uBka yacoB 1o ceMecTpam
Ounas ¢opma o0ydeHust 3aouHas ¢opma o0yueHHs
. CEMECTPbI CEMEeCTPhI
Buasbl yueGHoii padoThI
Bl y p Bceero 1 | 2 [ 3 Bceero 1 [ 2 | 3
yacos/ 4yacos/
KOJIMYECTBO 9acOB 334, e KOJIMYECTBO YaCOB B CeE-
FaH el B CEMecCTpe MecTpe

KonrakrHasi padora (Bcero) 200/5,6 | 68/1,9 | 64/1,8 | 68/1,9 | 60/1,8 | 20/0,6 | 20/0,6 | 20/0,6

B TOM YHCJIC:

JIEKIUH 100 34 32 34 30/0,9 10 10 10

[PAKTHIECKUE 3aHATHS 100 34 32 34 30/0,9 10 10 10

CamocrosTenbnas padoTa | 115,11 4| 148/4.1|116/3,2 | 148/4.1 |552/15,2|196/5,4| 160/4,4 | 196/5,4

(Bcero)

B TOM YHCJIC:

BBINOJIHEHUE MTMCHMEHHOM Ca-
. 106 36 28 36
MOCTOSITENEHON PaGoThI

IIOATrOTOBKA K KOHTpOHBHOﬁ

paboTe 110 pyOEKHOM aTTeCTa- 18 6 6 6

1Mu

M3yYeHHE BOMPOCOB, BHIHECEH-

HBIX Ha CAMOCTOSTENBHYIO pa- 120 44 32 44 120 44 32 44
6oty

TTOArOTOBKA K HPAKTHACCKHIM 120 42 34 42 384 | 134 116 134
3aHATHAM

MOJTOTOBKA K 9K3aMeEHy, K 3a-

wery 48 20 16 20 48 18 12 18
BH/I OTYETHOCTH IK3. 3ay. IK3. IK3. 3a4. IK3.
o611asi TPY10€éMKOCTh 612/17,0| 216/6 | 180/5 | 216/6 |612/17,0] 206/6 | 200/5 | 206/6

5. Conep:kanue y4eOHON JUCHUNIMHBI

5. 1. Pa3nens! AMCUMIIMHBI U BUbI Ay TUTOPHBIX 3aHATUN

Ta6numa 3
Pacnpenenenue yacos
Ne HaunMeHoBaHue pasnesioB 10 BUaM 3aHATHI
n/m AUCHMILIMHBI TI0 ceMecTpam Tpax.
Jlexuuu N Bcero
1 2 3 4 5
1-it cemecTp
1 | Jluneiinas anrebpa 6 6 12
2 | DneMeHTbl BEKTOPHOH anredpsl 4 4 8
3 | AHanuTHdeckas TeoMeTpus 6 6 12
4 | BBenenue B MaTeMaTHYECKUI aHAIIN3 8 8 16
5 | duddepenunanbHoe UCUUCIICHHE PYHKIIMNA OJTHON NIEPEMEHHON 10 10 20
Bcero yacoB B 1-m cemecTpe 34 34 68




1| 2 3 4 5
2-1i cemecTp
6 Huddepennmanbaoe ncurcnenne GpyHKINH HECKOIBKUX Tepe- 8 8 16
MEHHBIX
7 | UaTerpanpHoe ucuncienue GyHKIUNA OAHOM epeMEeHHON 12 12 24
8 | KparHsie 1 KpUBOJIHMHEHHBIC HHTETPAIBI 12 12 24
Bcero yacoB Bo 2-M cemecTpe 32 32 64
3-if cemecTp
9 | duddepeHnuanbable ypaBHEHUS 12 12 24
10 | YucnoBsie 1 QyHKIHOHATIBHBIC PSIBI 10 10 20
11 | OcHOBBI TEOPHUHU BEPOATHOCTEH M MATEMATHYCCKOM CTATUCTHKU 12 12 24
Bcero yacoB B 3-M cemecTpe 34 34 68
Hroro 100 100 200
5.2. JleKIIMOHHBIE 3aHITHUS
Tabnuna 4
NoNe HaunmenoBanne
u/n pasneia Coaeprxanue pas3ieyioB
AUCHMILINHBI
1 2 3
l-ii cemecTp
Omnpenenurenu 2-ro u 3-T0 MOPsIKA, MX CBOHCTBa. MUHOD U anredpandeckoe
JIOTIONIHEHUE diieMeHTa omnpeaenurens. [lonarue o0 ompenenurene N-ro 1mo-
Tnneiinas psanka. CucreMbl THHEWHBIX anrebpandeckux ypaBaeHuit. [Ipasumno Kpamepa.
1 anrebpa Martpuna. CrnoxeHne, BBIMUTAHHE MAaTPHIl 1 YMHOKEHHAE MaTPHLBI HA YHCIIO.
P YMmHokeHue nByx matpuil. OOpaTHas matpuia. MaTpudHas 3amuch M MaT-
pUYHOE PELICHHE CUCTEM ypaBHeHMU. Meron I'aycca penieHust CUCTEM M-
HEWHBIX YpaBHEHUI
D IeMEHTI ITonstue Bexropa. JIuneiinsle onepanuu HajJ BekTopamu. IIpoekuus BekTopa
2 | BexTODHOI Ha ocb. CKaJIsipHOE, BEKTOPHOE, CMEIIAHHOE IPOU3BEJCHUSI BEKTOPOB M UX
AlIred pH cBoiicTBa. Hampapnsiomiye KOCHHYCHI BEKTOPOB. |'eoMeTpHuecKuil CMBICT
P BEKTOPHOTO M CMEIIAHHOTO MTPOU3BEIEHII BEKTOPOB
Cucrembl KOOpAMHAT Ha IJIOCKOCTH. PaccTosHue mMexay Toukamu. [lenenne
OTpe3Ka B JaHHOM OTHouleHuu. [IpsmMas Ha mockocTu. Paznudnble ypaBHe-
HHUA NPSMOM Ha IIIOCKOCTH. PaccTosiHue OT TOUKM A0 MpsMOMl. Yron Mexay
OpSMBIMA W YCIIOBHS TEPIEHAMKYJISAPHOCTH W MapauICIbHOCTH HPSMBIX.
IlnockocTs. Pa3znuuHble ypaBHEHHS IJIOCKOCTU. PaccTosHUE OT TOYKH J0
AHAITHYCCKASE IUIOCKOCTH. YTOJI MEXIY IUIOCKOCTSIMU. YCJIOBUSI HapajUIeIbHOCTH U IIEp-
3 reOMETDHS MEHIUKYISIpPHOCTH Tockoctel. [Ipsimas B mpoctpancTBe. Pasnuunbie ypas-
P HEHHs NPAMON B NMPOCTPAHCTBE. YTOJI MEXIY NPSIMBIMHA. YCJIOBHUS Iapall-
JIENBHOCTH W TEPIEHIUKYIIIPHOCTH MPAMBIX. YTOJI MEXAY MPSIMON M TUIOC-
KOCTBI0. B3anMHoOe pacnionokeHre npaMoil 1 IoCKOCcTH Touka nepecedyeHns
OpsAMOM M mIockocTu. KpuBbie BTOPOTO mopsiaka: OKpY>KHOCTB, SJIIMIIC, TH-
nepOosta, mapabona. [IpuBeneHne K KaHOHMYECKOMY BUAY YPaBHEHUH KpH-
BBIX BTOPOTO MOPSIIKA
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BBenenue B
MaTeMaTHYeCKHii
aHaJINn3

[Ipenen mocnenoBarensHoCTH. [Ipenen dyakmun. beckoneuno maisie
(YHKIINH 1 UX CBOWCTBA. beckoHeuHo OomnbIre (pyHKIINU U UX CBS3h
¢ OeckoneyHo MajbiMH. OCHOBHBIE TEOpeMBI O Ipeeniax. 3ameya-
TeNbHBIE TIpenensl. Packpeithe HeompeneneHHocTed. CpaBHeHHE
O6eckoHeyHO ManbIX (QyHKIMA. [TpuHIMIT 3aMeHBI SKBUBAJICHTHBIMH.
ITonstne HenpepblBHOCTH (QYHKIMH. OJHOCTOPOHHHE TPEIEINEbI.
Touku paspbiBa, ux knaccuduranus. CBoiicTBa (GyHKUUMH, Hempe-
PBIBHBIX Ha CEIMEHTE: OIPaHU4YE€HHOCTb, CYLIECTBOBAHHE HAMOOJIb-
1Ier0 ¥ HAaMEHBIIETro 3HAYCHUH, MPOMEXKYTOUYHbIE 3HAYCHUS

JuddepeHunanbHoe
HCYHCIICHHE
ynxuuii

OHOI1

nepeMeHHOMI

OnpeneneHre MPOU3BOJHOM, €€ Te€OMETPUUECKUN U MEXaHUYECKHUi
cmbich. [Ipasuna guddepenmmpoanus yaknuid. [IpousBomHbie oc-
HOBHBIX 3JIeMEHTapHBIX (GyHKIuA. luddepeHinpoBanie CIOKHONI
¢yukuuu. [IpousBoanbie GyHKIWH, 3aJaHHBIX HESBHO M MapaMeTpH-
yeckd. Juddepernnan QyHKOUM M €ro reoMEeTPHYECKHd CMBICI.
Ces3p muddepennuana ¢ Tpou3BOMHOW. MHBapHAHTHOCTH (OPMBI
muddepennmana cnoxHoH yHKuuH. CB3b MeXIy TudQepeHunpy-
€MOCThI0 W HemnpepbiBHOCTHIO. [IpomsBognbie u auddepeHmuanst
BbICIIMX MOpsAAKOB. OCHOBHBIE TeopeMbl O AnddepeHIHpyeMbIX
dbyaxmusax: @epma, Poms, Jlarpamxka, Komm. [IpaBuno Jlomuranms.
Touku sxcTpemyma pyHkiuu. HeoOxomumMoe u JOCTaTOYHOE YCIOBUS
CYIIECTBOBaHUs dKCTpemyMa. Hanbosnbliee n HanMeHblIee 3HAUYCHHS
dbyaxmun, muddepeHnrpyemMoil Ha oTpeske. McciemoBaHne BBITYK-
nocti ¢yHkuun. Touku mepernda rpaduka (QyHKIUH. ACHMITOTHI
rpaduka Gysakun. O0mas cxema ucciaeqoBaHus QYHKIUHA U TOCTPO-
eHus e€ rpaduka

2-ii cemMmecTDp

JuddepeHunanbHoe
HCYHCIICHHE
ynxuuii
HECKOJIbKHX
nepeMeHHBbIX

OyHKIMH HECKOJIIBKUX TepeMeHHbIX. O0nacThb onpeneneHus, JTUHAN
ypoBHsI (YHKIMHU JBYX NepeMeHHbIX. [Ipenen M HenpepbIBHOCTH
¢ynkuu. Yactaele npousBoanble. [lomublit auddepenman u ero
UCIIONb30BaHKE ISl NPUOIMKEHHBIX pacu€roB. YacTHBIE MPOM3BOJI-
HbIE BBICIIMX TOPsAKOB. JnddepeHrpoBane CIOKHBIX (QYHKIHH.
HuddepenuupoBanue HesBHBIX (QYHKIMHA. OKCTpeMyM (QYHKIMH
JBYX TIepeMeHHBIX. HeoOXoauMoe M IOCTaTOYHOE YCIOBHS CyIIle-
CTBOBaHHS dKcTpeMyMa (QyHKIMU JBYX TiepeMeHHBbIX. Haubomnbiiee n
HaUMEHbIlIee 3HaUYeHMsI QYHKIMH B 3aMKHYTOH oOnactu. [TpousBoa-
Hasi 10 HanpasJieHnto. ['paaueHT
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HNurerpaianHoe
HCUYMCICHHe
ysxuui
OHOI1
nepeMeHHOMI

ITonstne mepBooOpaszHoii. HeompenenéHHblid MHTETpA U €ro CBOM-
ctBa. Tabnua Heonpenen€HHBIX HHTETPajgoB. OCHOBHBIE METOIBI HH-
TErpUPOBaHUS: HETIOCPEACTBEHHOE MHTETPUPOBAHNE, METO/ MOJBEIE-
HUS TIOX 3HAaK AuddepeHimana, METoa 3aMEeHBl NepeMeHHON, WHTe-
rpupoBaHue 1o JacTsaM. KomrmurekcHele yncna. Anredpandeckas dop-
Ma 3alUCH KOMIUIEKCHOTO uncia. Moayias u aprymeHT. Tpuronomer-
puueckas W MokaszarenbHas (OpPMBI 3allUCH KOMILJIEKCHOTO YHMCIa.
HetictBusa Haa koMiviekcHbIMH unciamu. dopmyna Myaspa-Jlamnaca.
Mmuorounensl. Teopema be3y. OcHoBHast Teopema anredpbl. Pazmoxe-
HUE MHOTOWIEHA HA JIMHEWHBIE W KBaJpaTHbIE MHOXHTENU. THIBI
MIPOCTEUIINX ApOoOEH M UX MHTErprupoBaHue. MHTerpupoBanne pamno-
HaJTBHBIX IpoOell METOAOM pa3lIOKCHHS Ha IMpocTehmme apodu. MH-
TErpupoOBaHUE MPOCTEHIINX UPPalUOHANBHBIX (GyHKUMA. HTErpupo-
BaHUE TPUTOHOMETpPHUYECKHX (DYHKUWH, yHUBEpCAIbHAS MOJCTAHOBKA.
3amaun, TMPUBOAAIINE K MOHSATHIO OmNpeAeneéHHoro uHTerpama. Ompe-
Jen€HHbIH MHTerpan u ero coiictea. @opmyna Herorona-JleiibHumna.
3aMeHa IepeMeHHO B orpeieI€HHOM HHTerpajie. @opmyia UHTETpU-
POBaHMS IO YACTSIM TSI ONPEAeNEHHOT0 HHTeTpasa

KpartHbie un
KPHUBOJIMHEIHbIE
HHTErpajibl

JIBOIHOM HMHTErpas, €ero CBOKWCTBA U BBIYUCICHHE CBEACHHEM K IO-
BTOpHOMY. TpOHHOW MHTErpaj, ero CBOMCTBa U BBHIYHCICHHE. 3aMeHa
MIEpEeMEHHBIX B KpaTHBIX HHTErpaiax. KpuBoianHelHble HHTETpalibl, UX
CBOMCTBA M BBIYUCIICHUE

33— ceMmecTp

JuddepenuuaibHbie
YpPaBHeHUs!

3anauun, npuBosAmue K quddepeHInansHpIM ypaBHEHUsIM. Teopema
CYLIECTBOBAHUS M €AWHCTBEHHOCTH PEIICHUs A TU(PepeHInaIbHO-
ro ypaBHeHHs 1-ro mopsiika. YpaBHEHHS C Pa3AeIIIOLIMMUCS Iepe-
MEHHBIMH, OJJHOPOJHBIC U JIMHEWHbIe ypaBHEeHUs 1-ro mopsaka. dud-
¢bepeHManbHbIe ypaBHEHUST 2-T0 Topsiaka. OCHOBHBIE MOHATHA. Teo-
pema cymiecTBoBaHuUs peuieHus. [Ipocreiine ypaBHeHuUs, HOIyCKaro-
HIMe NOHWKeHUe nopsaka. Jluneitasle nuddepeHnanbHble ypaBHEHUS
2-ro nopsinka. JInHeiHbIe OHOPOIHBIE W HEOJHOPOIHBIE YpaBHEHUSI.
Teopema 0 CTpyKType OOLIETO peUIeHUs! JIMHEMHOrO0 HEOAHOPOIHOTO
ypaBHeHusi. Metoy Jlarpanxa. JluneitHple nuddepeHansHbie ypas-
HEHHS C TMOCTOSIHHBIMU K03 duieHTamMu. Penienne TMHEHHBIX OJTHO-
POJHBIX ypaBHEHUH ¢ MOCTOSHHBIME KodddunreHtamu. Perenue mu-
HEHHBIX HEOXHOPOIHBIX AN (depeHHaIbHbIX YPAaBHEHUH C MOCTOSH-
HBIMU KOO PHUIMEHTAMH € TIPABOW YaCThIO CHEIMAIBHOTO BUJIA
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YuciaoBrie "
byHkHOHAIBLHBIE
psiAbI

Uucnosele psappl. Cymma psga. Cxomumocth psiia. HeoOxomumoe
yCIIOBUE CXOAUMOCTH psiaa. OCHOBHBIE CBOMCTBA CXOISIIMXCS PSIOB.
3HaKONOJIOKUTENbHBIE YUCIOBbIE psibl. JloOCTaTOYHbBIE MPU3HAKHU CXO-
JVMOCTH 3HAKOIIOJIOKHUTENBHBIX PSJIOB: MPU3HAKKU CpaBHeHus, [lanam-
6epa u Komm. 3nakouepenyromuecs psabl. [Ipusnak JleiiOnuna. 3Ha-
KonepeMeHHble psaapl. OOmmii mpusHak cxonumoctd. llonstne o
¢dbyHkunoHansHOM psifie. CrernieHHble paabsl. HTEpBan U pajauyc cXo-
nuMoctd. JlnddepeHnpoBanie 1 HHTETPUPOBAHHUE CTETIEHHBIX PSIOB.
®opmynsl Maknopena u Teiinopa. Paznoxxenue QyHKIMA B cTeNeHHON
piaA




OcHOBHBIE TIOHATHA TeOpuH BeposiTHocTel. Kiaccupukanust coObITHi.
Kiraccuueckoe ompeneneane BeposTHOCTH. CBOMCTBA BEPOATHOCTEH
coObITHil. OnpeneneHne 1 MpeICcTaBIeHUE BEPOSTHBIX MOJeNeH, 0IHO-
MEpHBIE PACHpeAeICHUs] BEPOATHOCTEH. JIeMEHTHl KOMOMHATOPHKH.
I'eomerpudeckne BeposTHOCTH. Anredpa coObITHii. OCHOBHBIE TEOPEMBI
TEOPHH BEPOSTHOCTEH. YCIIOBHAsI BEpOSITHOCTh. He3aBHCHMOCTEL COOBI-
Tuil. TeopemMbl 0 BEpOSATHOCTH MPOU3BEICHUSI COOBITHH: 3aBHCUMBIX U
He3aBUCHMBIX. COBMECTHBIE M HECOBMECTHBIE coObITHS. Popmyna mon-
HOH BepositHOCTH. @opMyina baiieca. IloBTopHbIe McnbITanusl. buHOMU-
anbHOe pactpeneneHue. @opmyna beprymm. HanseposiTHeiiiee 3Ha-
YeHHWe 4YMcna mosiBieHus coOwitusi. JlokanmpHas Teopema MyaBpa -
Jlannaca. Pacnpenenenue Ilyaccona. [lonnHoMuansHOE pacipeneacHue.
Crnyuaitnas BenmumHa. OyHKUMS pacnpeneneHus. CBoicTBa (yHKIHUN
pacnpenenenus. /JJuckpeTHble U HENpEepbIBHBIE CIy4ailHbIE BEJIWYHHEIL.
IlnoTHOCTH pacnpenenenus, e€ cBoiictBa. HopManbHbIl 3aKOH pacmpe-
nenenus. HezaBucumele ciiydaiiHble BEIMYHMHBI. UHCIIOBBIE XapaKTepu-
CTUKH CIIy4alHBIX BEJIW4YMH. MaTeMaTH4YECKOE O>KHMJaHUE, €€ CBOMCTBA.
Koadduiuent koppensiuu, ero cpoiictsa. OCHOBHBIC MOHSATHS MaTe-
MaTHYeCKON CTaTUCTHKH: BRIOOPOYHAS] COBOKYITHOCTh, T€HEpaIbHas CO-
BOKYITHOCTb, TOBTOpHasi BBIOOpKa, OECOBTOpHAas BHIOOpKA, OTHOCH-
TENBHBIN IMOKa3aTellb BhIOOpKU. OmnOka penpe3eHTaTUBHOCTH. [ eHe-
panbHas cpenHssi, BHIOOpOUYHAs CpemHss. YCTOMYMBOCTD BBHIOOPOYHBIX
cpenHux. JloBepuTENbHBIE WHTEpPBajbl JJIS OLEHKH MaTeMaTHYeCKOTO
OKUJIaHUsI HOpMallbHOTO pacnpenaenenus. Onenka BeposiTHOCTH (OUHO-
MHUAITBHOTO pachpezieNieHus) IO OTHOCHTENpHON 4yacTtoTe. CraTucTrde-
CKOe pacmpezeneHie BeIOOpKH. [lonmuroH 9acTor, TUCTOrpaMMa 4acToT.
CraTucTuka U U3MEpeHus ciay4yailHOro mpoiiecca, MpoBepKa U OLIEHKa B
3aJlayax co CIy4alHbIMM IpOIleccaMy Ha MpUMepe pelIeHus 3a1ad KO-
JIOTUYECKOH 3aIIUTHl 0€30IaCHOCTH 1 PHCKa

OcHoOBBI TEOpUH
BEPOATHOCTEN U
MaTeMaTH4eCKOo
CTATHCTHKH
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5.3. [IpakTnyeckune 3aHATHS

Tabnuna 5
Ne
u/n Conepsxanue pa3jaesa AMCUHIJIUHBI
1 2
l-ii cemMmecTp
Jluneiinas anaredpa. Beraucienue onpeaenureneit 2-ro U 3-ro MopsiAKoB. PemieHne cucteM JTMHEHHBIX
1 ypaBHeHuil metonom Kpamepa. CrnoxeHue, BBIYUTaHHE MAaTpPUIl U YMHOXKEHHE MaTpPHUIBl Ha YHCIIO.
YMmHOXeHue n1Byx Marpull. Haxoxxaenue oOpatHoil MaTpubl. Perienne cucteM ypaBHEHUH MaTpHUYHBIM
MeroaoM. Meton ["aycca peleHus: CUCTEM JIMHEHHBIX YpaBHEHUI
DJieMeHThI BEKTOPHOH ajredpsbl. Pemenre 3a1a4 Ha HAXOXKIACHUE KOOPIAWHATHONW (OPMBI 3alTUCH BEK-
o | TOPA, ero JUTHHBI. Brruncnenne ckanspHOTO MPOU3BEACHUS BEKTOPOB, ONPENEICHNE UX MEPIeHIUKYIISP-

HOCTHU. Brruucienue BCKTOPHOI'O U CMCHIAHHOT'O MPOU3BCACHUSA BCKTOPOB. HpI/IJ'IO)KeHI/Ie BCKTOPHOI'O U
CMCIIaHHOI'O HpOI/I3BelleHI/H71 BCKTOPOB JJI1 pCIICHUA TCOMCTPUUCCKUX 3a/layd




2

AnaqMTHYeckas reoMerpus. HaxoxneHue paccTosHUS MEXIy TOYKaMH. BprunciieHne KoOpauHAT TOYKH,
JeJAIIeH OTPEe30K B JaHHOM OTHOIIeHHH. CoCcTaBlieHHe ypaBHEHHS NPsIMOi ¢ yriioBbIM Kodddunmentom. O6-
mee ypaBHeHHe npsiMoil. CocTaBleHHE ypaBHEHHS TPSIMOM, MPOXOIAIIEH depe3 AaHHYI0 TOYKY B JAHHOM
HanpasieHud. HaxoxxaeHnue ypaBHEHUS MPsIMOM, MPOXOJAILEH depe3 ABe 3a/JaHHbIe TOUKU. YpaBHEHHUE Mps-
Mol B oTpe3kax. CocTaBieHHE ypaBHEHHUS TPSIMOW, NMPOXOJLIEW Yepe3 JaHHYI0 TOUKY MEpIEHIUKYIISIPHO
JAHHOMY BEKTOPY. BhIuricieHne pacCTOsIHUA OT TOUKU A0 NPAMOM. YTOJI MEXIy NPSIMBIMH. Y CJIOBHS MEPIICH-
JUKYJSIPHOCTH M MapajlIeIbHOCTH NpsMbIX. KpuBble Broporo nopsaka. IIpuBeneHue ypaBHEHU KPHUBBIX K
KaHOHMYECKOMY BHIY U UX nocTpoeHue. CocTaBiIeHNE YPaBHEHUS IJIOCKOCTH, TPOXOASIIEH depe3 TaHHYI0
TOYKY MEPHEHINKYIIPHO TaHHOMY BeKTopy. O0Iee ypaBHEHHE TUIOCKOCTH. Y paBHEHHE IIIOCKOCTH B OT-
pe3kax. 3amauM Ha MOCTPOCHHE TUIOCKOCTH, BBEIYHCIIEHHE PACCTOSHUS OT JAHHOH TOYKH IO TUIOCKOCTH,
yria MeXIy IUIOCKOCTSIMM, Ha MCIOJIb30BAHUE YCIOBHM MapalljieNbHOCTH U MEPHEHAUKYISPHOCTH ILI0C-
kocteil. CocTaBneHne ypaBHEHUH NMPSAMON B MPOCTPAHCTBE: KAHOHUYECKUX U MapaMeTpUUECKUX. Y paBHe-
HUA OpSIMON, NpOXOJALIei yepe3 ABe 3aJaHHble TOUKU. HaxoxaeHue yria Mexxay OpsIMbIMH B IPOCTPAH-
cTBe. Penienue 3a1ady Ha B3aUMHOE PacIoyIoKeHUe MpsIMOoN U mitockocTh. HaxoxieHrne Touku nepeceye-
HUs IPSIMOM M IIJIOCKOCTH

BBenenne B MaTemaTuueckuii aHaamn3. TexHruka BeIYMCICHUS npeaeia QyHKIUU. MeToAbl pacKphITUs
HeomnpeaeneHHocTel. [lepBrIit «3ameuaTenbHbI» Tpeaen. CpaBHeHHEe 0€CKOHEUYHO MabIX GyHKIHA. Bro-
poli «3aMeuatenbHBINY npenen. MccnenoBanne QpyHKIMM Ha HEMPEPHIBHOCTh. TOYKH pa3pbiBa, UX KIAc-
cuduKaus

JAudpdepenunanbHoe ucyucaenue GyHkuuii oaHoii nepemMenHoi. HaxoxxneHue npou3BOAHBIX 31EMEH-
TapHBIX (YHKIHHA, HCIIONB3Ys npaBuia auddepennuposanns. JnddepeHnnpoBanne cI0KHBIX HYHKIHIH.
HaxoxieHue mpou3BOIHBIX 3JIEMEHTAPHBIX ()YHKIIMIA, 3aIaHHBIX HESBHO U NapaMmerpuuccku. uddepen-
uuan Gyakuun. HaxoxaeHnne npon3BoaHBIX U AudepeHInaioB BEICIINX NOPIIKOB. PackpeiTue Heompe-

JIEJICHHOCTEH BHUJIOB: ¢ nomomwplo npasuwna Jlonutand. PackpeiTue HeompeneaeHHOCTEH BHUIOB

0
r'o
[ -T;09 ;0%0" . UccnenoBanne QYHKIMM C IOMOIIBIO TIPOM3BOMHBIX: HAXOXKICHHE €& HKCTPEMYMOB;
MHTEPBAIOB MOHOTOHHOCTH; TOYEK Iepernda, HHTEPBANOB BBIIYKIOCTH W BOTHYTOCTH TIpaduka;
HaubOJIBIIETO U HAMMEHBIIETO 3HAYEHMI HA 3aJaHHOM OTpe3Ke. ACMMITOTHI rpaduka Gpynkuun. IToaHoe
uccnenoBanue GyHKIMK B IIOCTpoeHue e€ rpaduka

2-ii cemMmecTDp

JuddepenuuanbHoe ncunciaenne GyHKINA HeCKOJBKUX NMepeMeHHbIX. O0acTh onpeaeneHus, JIMHUHA
ypOBHsI (DYHKIIMU JBYX MepeMeHHbIX. HaxoskaeHue YacTHBIX MPOHM3BOAHBIX M MOJHOrO AuddepeHimana
(GYyHKIMU ABYX NMepeMeHHbIX. MccnenoBanue QyHKIMM JBYX NEPEMEHHBIX Ha JKCTpemyM. HaxoxkneHue
HanOOJIbIIEr0 ¥ HAMMEHBIIETO 3HaUYCHUH (DYHKLIMHU B 3aMKHYTOM oOnactu. Haxoxnenue npon3BoaHOM 110
HalpaBJICHUIO U TPaJIUeHTa

HHTerpajibHoe ucyucjieHue QyHKUMIA OJHON mnepeMeHHO#. HemocpencTBeHHOE HHTErPUPOBaHUE
¢ynkuunii. Uaterpupoanne GpyHKIMA noaBeeHueM moj 3Hak auddepennuana. Marerpupoanue (QyHK-
LU METOZOM 3aMeHbI nepeMeHHoi. MaTerpupoBanue no yactsM. KommuiekcHble urcna u GpopMel ux 3a-
nucu. Pa3nokeHne MHOrOWIEHA Ha JIMHEMHBIE U KBApaTHbIE MHOXUTENN. THTErpupoBaHue pOCTENIINX
npo6eii. HTerpupoBaHue palioHaIbHBIX JAPO0OCi METOJO0M pa3jioKeHHs Ha mpocreimme apoou. Mure-
IpPUPOBaHME TPUTOHOMETPUUECKUX (YHKLMH, YHUBEpCaJbHas MOJCTaHOBKA. MHTerpupoBaHue mpocTeii-
IMX UPPAMOHANBHBIX (QyHKUWH. Beruncienue onpenenéHHOro MHTErpaiga ¢ nomoupio Gopmynsl Heto-
ToHa-JIelOHuIa. 3aMeHa TepeMeHHON B OmpelenéHHOM HHTerpaie. VHTerpupoBaHHME TO YacTAM s
onpeaenéHHoro uHrerpana. llpunoxenus onpeaen€éHHOro MHTErpana: BBIUMCIECHUE IUIOMEAAEH IUIOCKUX
¢buryp, ATUHBI IyTW KpUBOH, 00beMoB Tell. HecoOcTBeHHBIE MHTErpaiibl. Brruncnenne nHTErpasioB ¢ Oec-
KOHEUHBIMH ITpeJieNlaMH UHTETprpoBanus. FIHTerpupoBaHue HeOrpaHHYSHHBIX QYHKIHN

KparHble 1 KpuBOJIMHEHbIE HHTErpasbl. BeluncieHre ABOMHBIX MHTEIPAIOB CBEICHUEM K IIOBTOPHOMY.
W3menenne nopsiika MHTErpHpoBaHys. BbIuricieHne TpOHHBIX MHTErpajioB. 3aMEHA TIEPEMEHHBIX B KPaTHBIX
MHTErpaiax. BerncieHne KpuBOJMHEHHBIX HHTEIPATIOB




3-ii ceMmecTp

Juddepenuuanbubie ypaBHeHus. Pemenne auddepeHanbHpIX ypaBHEHUH € pa3IeNsIOIMIUMUCS T1e-
PEMEHHBIMU, OJHOPOJHBIX M JIMHCHHBIX ypaBHeHUU 1-ro mopsaka. Pemienue auddepeHmanbHbix ypas-
HEHUI BTOPOTO MOPSIJIKA, NOITYyCKAIOIINX MOHKEHUE MOpsIKa. PereHre TMHEHHBIX OMHOPOIHBIX qudde-
PEHIIMATBFHBIX YPaBHEHUH C MOCTOSHHBIMU K03 dunmenTamu. Penrenne TMHEHHBIX HEOTHOPOIHBIX TH(-
(hepeHIMANBHBIX YPAaBHEHHUH ¢ TOCTOSIHHBIMHU KO3((OUITUESHTAMH C TIPABOM YaCThIO CIICIIUAILHOTO BHJIA

10

YucsoBble 1 GyHKIMOHAJbHBIE PAabl. YncioBble psaabl. OnpeaeneHne CX0IUMOCTH M0 OMPEAeIeHHUIO.
HeoOxomumoe yciioBue CXOAMMOCTH YHCIIOBOTO psiaa. McciaenoBaHue Ha CXOAMMOCTh 3HAKOMIOJIOKUTEIb-
HBIX YHCJIOBBIX PSIOB IO JIOCTATOYHBIM IMpH3HaKaMm: cpaBHeHus, [lamambepa u Komm. HccrienoBanne Ha
CXOAMMOCTh 3HAKOUEPEIyIOINXCs pAaoB o nmpu3Haky JleitOnuma. Onpenenenne aGCOMOTHONW U yCIIOB-
HOM CXOIMMOCTH 3HAKOIIEPEMEHHBIX psioB. O0muii mpusHak cxomumoctu. CTeneHHbie psiubl. Haxoxme-
HUE WHTEpBaja U paauyca cxonumoctu. O0macTh cxonuMoctu. Paznoxkenne GyHkuil B psaasl Teinopa u
Makiopena

11

OCHOBBI TEOPUH BEPOSITHOCTEH M MaTeMaTH4YeCKOH CTATUCTHKH. [IpaBriia KOMOMHATOPUKHU: TIPABHIIO
CYMMBI, MIPaBWIO MpOU3BeAeHUs. BhluncieHne nepecTaHoBOK, pa3MelleHui, couetanuil. Kinaccuueckoe
oTpesieNieHrne BeposITHOCTH. HaxoxeHne BEpOSATHOCTH CYMMBI COBMECTHBIX M HECOBMECTHBIX COOBITHIA.
Brruncnenne BepOsSTHOCTH POU3BEACHNS 3aBUCHMBIX M HE3aBUCUMBIX COOBITHI. DopMyIna momHo# Bepo-
stHocTu. @opmyna baiieca. [ToBropHbie ucnbitanud. @opmyna bepnynnu. HauBeposTtHeiiliee ynciio no-
ABJICHUA CO6I)ITI/I$1. HaXO)KIlCHI/Ie BCPOATHOCTHU IMOABIICHUA CO6I)ITI/I$1 K pa3 B N HE3aBUCHUMBIX UCIIBITAHUIX

10 JoKaIbHOM Teopeme Jlarmaca. Haxok/eHHue BEPOATHOCTH TIOSIBIIEHHS COObITHS HE MeHee K, pas u He

Gonee K, pa3 B N HE3aBUCHMBIX UCIIBITAHUSX 10 MHTErpanbHON Teopeme Jlamnaca. Pacnipenenenue ITyac-

cona. CnyuaiiHass BennuuHa. CoOcCTaBieHUE psiAa PACIPENCICHHS] AUCKPETHOM CIy4yalHON BEIMYHHBIL.
Haxoxnenne QyHKIOMM pacmpefenieHuss MO PAAy pacupeAeicHUs AUCKPETHOW CIy4YalHOW BEIMYHHBL.
[InotHocTh pacnpenenenus. Pemenue 3agau HaXOXKIECHUSI BEPOATHOCTEN C MCMOIb30BAHUEM Ba)KHEHIINX
pacmpeneNieHi IUCKPETHBIX M HENPEepPBIBHBIX CIyYalHBIX BEIUYMH: OMHOMMAIBHOTO, paclpelesieHHs
[lyaccona, reoMeTpu4ecKoro, paBHOMEPHOT0, HOPMAJIBLHOTO, TOKa3aTeIbHOr0. BhIUKMCIeHHEe YHMCIOBBIX
XapaKTCPpUCTUK CHy‘IﬂﬁHHX BCJIMYUH. MAaTEMaTHYCCKOIr0 OXHIAHUs, JUCTIEPCUU CPCAHCTO KBaJApaTh4iec-
ckoro oTkinoHeHus. Koadduuument koppemsiunu. IloctpoeHne cTaTuCTHYECKOTO paclpeneieHus clyJai-
HOW BEJIMYMHBI, TIOJTUTOHA YaCTOT IO BRIOOpKE ee 3HaueHwuid. Omubka pernpe3eHTaTuBHOCTH. Haxoxnenue
TeHEpaJIbHON M BHIOOPOYHOHN cpellHel. Y CTOWYMBOCTh BHIOOPOUHBIX CpeAHUX. HaxoxieHne H0BepUTEIhb-
HBIX UHTEPBAJIOB JUISl OLICHKH MaTEMATUYECKOTO OXKHUIAaHUS HOPMaJIbHOTO pachpeneneHus. OneHka Bepo-
SATHOCTH (OMHOMHUAJIBHOTO pacrpe/iesIeHus]) IO OTHOCUTENbHOM 4acToTe

6. CamocrosiTesibHasi padoTa CTy1eHTOB
IlepBb1ii cemecTp

BOl'lpOCl)I AJIsl CAMOCTOATEC/ILHOIO H3YYCHUA

1. Teopema Kponekepa-Kanemnu. OnHOpoaHbIE CUCTEMBI JIMHEHHBIX alreOpanyeckux ypaBHe-
Huil. Meron Xopnana-T'aycca pemieHus cucteM JIMHEHHBIX anredpanyeckux ypaBHEHUH.

2. [lonaTne NTMHEHHON 3aBHCUMOCTH BEKTOpOB. JIMHEWHas 3aBHCHMOCTh BEKTOPOB Ha TUIOCKO-
ctu. basuc Ha mockocTy.

3. [ToBepxHOCTH BTOPOTO MOPSIAKA U UX KAHOHUYECKHE YPAaBHEHUSI: SJUIUINICOUIBI, TUIIEPOOTIOH-
JIbI, TIApA0OTIOUABI, ITUIMHAPHI 2-TO MOPSAKA; KOHYC 2-T0 MOPSAKA.

4. Yucnossle nocneaoBaTensHoCTH. [Ipenen yncaoBoil nocnenoBaTeIbHOCTH.
5. Jlorapupmuyeckoe nuddepeHrpoBaHue QyHKIHUM.

6. Ilpumenenue nonHoro quddepeHmana K npuOIMKEHHBIM BEIUUCICHUSAM.
9




Oo0pa3en 3a1aHus JJIsl CAMOCTOATEIbHOI PadoThI
. 3 -1 -1 -3 4
1. Haiitu npousBenenue A-B u B-A marpun A= , B= .
2 1 0o 1 2

2%, + X, + 3%, = 4,
2. Pemmuts cucreMy TMHEHHBIX alreOpanyeckuX ypaBHEHUH § X, + 2X, + X, =4,
3% +4X, +%X, =0
a) metogom Kpamepa,
0) meromom ["aycca,
8) MAaTPUYHBIM METOJIOM.

3. Jansr getnipe Touku: A(3;2;1), B(2,—10), C(4;0;—5), D(-12;3). Haiitu, mpuMeHssi BEKTOPHYIO
anredpy:

a) yron ABC,

0) Tiommane Tpeyronbanka ABC;

8) 00béM nupamusl ABCD.

4. Ha mockoctu OXy nmansl Tpu Touku A(1;1), B(-1;3), C(-5; 0). Haiitu:
a) YpaBHeHHe cTOpoHbI AB Tpeyronbauka ABC;
0) YpaBHeHHE CpeaHel JIMHIK TpeyroabHuka ABC, mapamiebHol cTopoHe AB;
g) Llentp macc Tpeyronbuuka ABC;
2) Yron BAC;
0) YpaBHEHHE BBICOTHI, OMYIICHHOW U3 BepIuuHbI C;
e) Paccrosiaue ot Touku C 10 ipsimoii AB.

5. [IpuBecTy K KAHOHUYECKOMY BUAY YPAaBHEHUSI KPUBBIX U MIOCTPOUTH HX:

a) 3x* +2y° +6x+4y—-1=0; 6) 9x* —4y® +18x+8y—31=0; 6) 3x* —6x+y+5=0.

6. Jlana mupamuna ABCD. A(3;2;1), B(2;-1;0), C(4;0;-5), D(-1;2;-4).Hamucats:
a) YpaBHeHHe IpIMOit AB;
0) YpaBuenue miockocta ABC;
) Haiitu paccrostaue ot Bepurabl D o rpanu ABC;
2) Haiitu mpoekuuro Touku D Ha mmockoctu ABC;
0) Haiitu yron mexny rpansio ABC u pedpom 4D.

. ) x? -1 . x*+3x-5
7. Haiitu cnenyromiue npenenst: @) lim : :

. 3X
——— 0) lim———— ) lim ;
x>1 %% 4+ 3X+2 2 oo QX+ 7 ‘) x>0 J5— X —/5+ X

2 4x
2 lim—X o) tim[ 241
x>01—C0S6X x>»\ 3X+5
Bropoii cemecTp

BOHpOCbI IS CAMOCTOATECIIBHOIO H3YUYCHUA

1. HauGonbiiee 1 HauMeHbIIee 3Ha4eHUs! (PYHKIUH JIBYX MEPEMEHHBIX B 3aMKHYTON 00JIacTH.

2. KacarenpHas IMI0CKOCTh U HOPMAJTh K IOBEPXHOCTH.
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3. Meros HaMMEHBIIMX KBAaIPATOB JUIsl 00pabOTKH SKCIEPUMEHTAIBHBIX JAHHBIX.
4. IIpuOnm>KxeHHbIE BBIYMCIEHUE OIIPEIEICHHBIX MHTEIPAJIOB.

5. [IpunosxeHus: KpaTHBIX ¥ KPUBOJIMHEUHBIX HHTETPAJIOB.

O0pazen 3agaHus AJ151 CAMOCTOSITEIbHON PadoThI

|. HaliTu Heonpeae/JleHHbI HHTErpaJ:

2x—-3 e’dx
1. UaTerpupoBanue nMoABeIcHHEM 101 3HaK AU depeHiuana; a) _[ mdx; 2) I R
X"+ +e

Inx
2. VlHTerpupoBaHue Mo 4acTsaM: I—z dx.
X

Ax+B Ax+B | 3x+1
3. UnaTterpupoBanue GyHKIMH BUIA o tbxac 1 ax 1 bxic Imdx

x® +2x% +10x
(x+1)*(x? —x+1)
5 U o . I Vvx-1
. VIHTCTPUPOBAHUC UPPALTUOHAIBHBIX (DYHKIIUU: \/73
4 (x-1)° ++/x-1

o X
6. laTerpupoBaHme TPUrOHOMETPUICCKUX (PYHKITUI: ICOS“ 2 dx.

dx

4. laTerpupoBaHie panuoOHAIbHBIX ()YHKITHIA: j

dx.

I1. HaiiTu onpeae/ieHHbI HHTErpaJ:

2 (3vx —1!2
1. Henocpencteennoe npumenenue Gopmyinsl Herotona — Jlelioauna: J \/—2 dx.
X
4

L f X%dx
2. 3aMeHa IepeMeHHOM: J— :
0

V2-x°)’

. 1
3. BeraucnuTh miomaas GUrypsl, OorpaHHueHHON JTUHUSIMH: Y = 3 X —2x+4; y=10—X.

I11. HaiiTn HecoOCTBeHHBII HHTErpaJl:

0

1. nterpansl ¢ 66CKOHEUHBIMU MIPEJICTAMU: I
1

1+x
X2

dx

2
dx
2. laTerpalibl ¢ HEOTpaHMUEHHBIMH MTOABIHTETPATbHBIME (DYHKIIUSIMHU: J‘— .
/ 2
0 V4 —X

Tpernii cemecTp

BOl'lpOCbI IJISA CAMOCTOATEC/IbHOI'0 M3YUCHHU S

1. Cucremsl nuddepennmanbubix ypaBHeHuil. Hopmanbehas cucrema. Pemenue cucrem aude-
PEHIMAIIBHBIX YPaBHEHUI METOAOM UCKIHOYEHHH.

2. Panp1 @ypre. Paznoxenne B pag Pypre 2n-nepruoandeckux QyHKIUA.
11



3. Paznoxenue B psan Oypbe YETHBIX U HEUETHBIX (YHKITHI.
4. Paznoxenue B psg Pypbe QyHKIHIA TPOU3BOIILHOTO MIEPUO/A.
5. HopmupoBanHas ciydaiiHas BeTu4rHa 3aKOH OOJIBIINX YHCET.

6. Teopembr UeObimeBa, bepnymnu, Mapkosa, [lyaccona. MaTterpanshas teopema MyaBpa —
Jlarmaca

O0pasen 3agaHus 1151 CAMOCTOSITEILHON PadoThI

I.  Haiitu oO6mmii uaTerpan nud@epeHnnaIbHOr0 YpaBHEHUS
1) 4xdx —3ydy = 3x*ydy —2xy’dx ;
2
)y =L +aY
X X
3) xy’dx+y(x* +y?*)dy =0;
4) ym — e2>< + X2 :
5) y"cosx+y'sinx =3ctg X ;
6) y"+2y'+5y=10cosx.
1.  Haiitu pemenue 3agaun Komm:
D y-L=¢, y)=0;
2) yy*'+1=0, y®=-1, y@)=-1;
14 1 !
3 y'+y=—- y(0)=1 y(0)=0.
COS X

+2;

I1l.  Pemuts cuctemy nuddepeHuanbHbIX ypaBHEHHH:

Y4eOHO-MeTOIHYECKOE 00ecTeueHHe CAMOCTOSITeIbHOI PadoThI CTY/IEHTOB

1. Januko II. E., Tlono A. I'., KoxxeBaukosa T. f. Breiciias MaTeMaTrka B ypaXHEHUSX U 3a-
nadax: Yueb. mocobue s By30B. — M.: OO0 «M3nparensctBo ACT»: OO0, 2000. «13na-
TenbCcTBO «Mup u ob6pazoBanuey, 2014.

2. I'mypman B. E. Teopus BeposTHOCTEH U MaremaTuyeckasi cTaTUCTHKA. — M.: Bricias miko-
na, 2003.

3. Jamaesa JLII., Maramesa X.[1. JIuneiinas anrebpa. YuebHoe mocoOue Mo U3Y4CHHUIO pa3-
nena- ['posnsrit, UL TTHTY, 2013.

4. MaromaeBa M. A., HUcaesa JI. M. [Ipaktukym no Beicieit maremaTuke. Yacts — 1, 2. Yueb-

HO-METOJMYECKOE MOCOOHE TSl CTY/ICHTOB YKOHOMHYECKUX CIEeUATbHOCTEH. — ['pO3HBI,

2014.

Maramesa X. I1. luckpetnas MatemaTka. YuebHoe nocodue. — I'po3nsiii, 2014.

CannoB A. A. Kpatkuit kypc Beicueit matemaruku. — ['posnsiit, UL TTHTY, 2014.

7. Tlucemennsiii . T. KoHcniekT neknuii mo Beicmield MatemaTuke. [lomHbii kypc. — M.: Beic-
mas 1mkoJia, 2013.

o o
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7. OneHOYHBIE CPEICTBA

Bomnpocsl kK py0e:KkHbIM aTTeCTAIUAM
IlepBblii cemecTp
Bomnpocel k nepBoii pyoexHoil aTrecTanumn

1. Onpenenurenu 2-ro u 3-ro nopsAKa, UX CBONCTBA.

2. CucreMbl TUHEHHBIX anreOpanyeckux ypaBHeHui. [Ipasmino Kpamepa.

3. Matpuna u neiictBust Haj HUIMH. MaTpu4Has 3aMuch U MaTPUYHOE PEIICHHE CUCTEM ypaBHe-
HUU.

4. Metop "aycca pemeHusi CHCTEM JIMHEWHBIX YPaBHEHUM.

5. OCHOBHBIE MOHATHSL O BEKTOPAX, IPOEKIU BEKTOPA Ha OCh, HAIPABJISIFOINE KOCUHYCHI.

6. CxasipHO€ IPOM3BEIEHUE BEKTOPOB, €0 CBOMCTBA U MIPUIIOKECHHUS.

7. BekTopHOE IIpOou3BE/IeHNE BEKTOPOB, €TI0 CBOMCTBA U MPUIIOKEHUS.

8. CmemaHHOe TpOU3BeIeHNE BEKTOPOB, €r0 CBOMCTBA U MIPUIIOKCHHUS.

9. Ilpsimast Ha TUTOCKOCTH. PaznuuHble BUABI YpaBHEHHHA MPSIMOI Ha TNIOCKOCTH.

10. Yron mexay npsMbIMH. Y CIOBHS TEPHIEHINKYISIPHOCTH M MapaJUICIbHOCTH MPSMBIX. Pac-
CTOSIHME OT TOYKH JI0 NPSIMOM.

11. KaHoHMueckue ypaBHEHMs KPUBBIX BTOPOIO HOpPsAKA: OKPYXKHOCTH, 3JUIMIICA, THIIEPOOIIBI,
napaboJIbl.

12. YpaBHeHMs IUIOCKOCTH U NPSAMON B MPOCTPAHCTBE. YTOJI MEXIY HPSAMBIMU. YTOJI MEXIY
IIPSAMOM U INIOCKOCTBHIO. ToYKa nepecedeHus IpsiMOU U INIOCKOCTH.

13. Ilpenen GpyHKIMHU B TOUKE U HA OCKOHEUHOCTH. OTHOCTOPOHHHE MPEEIBI.

14. BeckoHe4yHO OOJbIIast U OCCKOHEUHO Majiasi (PYHKIIMH U CBS3h MEKy HUMHU.

O0pasen OnJiera K nepBoil py0e:KHOI aTTecTaluu

X —3X, +3%; =9,
1. Pemmth cucTeMy JIMHEHHBIX alreOpandecKux ypaBHEHHH §4X +2X, —X; =—8,
X +2% =-3.

2. JaHbI BEKTOPBI: :31{3;2;8},FJ{S;?;Z},E:{S;BQ}. Haiitu: a) él-E); 6) :'ixlli); 8) :illli)lc .

3. BerauciuTh 006EM MUPaMUIbI, BEPIIHHBI KOTOPO# HaxomaTcs B Toukax A(2;-1;1), B(5;5;4),
C(3;2;-1), D(4;1;3).

4. Naust Touku Ha wiockocti AL 3), B(5; 6). CocraButh obliiee ypaBHEHHE MPSIMOM, TPOXO/Isi-

1iel yepes Touku A U B ¥ ypaBHEHHUE TPSMOM C YTIIOBBIM KO UITCHTOM.

5. HaiiTi ypaBHEHHE TUTOCKOCTH, TPOXOIAIIEH Yepe3 Tpu 3amaanubie Touku A(2;-1;1), B(5;5;4),

C(3;2;-1).

Bonpoch! ko BTOpO#i pyOe:kHOM aTTecTANMU
0 o0

1. OcHoBHbIe TeopeMbl 0 Ipeaenax. PackpbiTie HeonpeaeneHHOCTeH Buaa 0 u | — | Ilepssiit
o0

Y BTOpPOM 3aMeuaTeNIbHbIE IPEEIIbI.
2. CpaBHeHHME OECKOHEUYHO MaIbIX. DKBHUBAJIECHTHbIE OSCKOHEYHO Maible. 3aMeHa OECKOHEYHO
MaJIbIX 9KBUBAJICHTHBIMH TP BBIUMCIIEHUH MIPEJIEIIOB.
3. HenpepriBHOCTH (hyHKIMH B TOUKE. TOUKHM pa3pbiBa GYHKIHUU U UX KJIACCH(PUKAIIUS.
13



4. TlpousBoaHast GyHKIIMU, €€ TEOMETPUUECKUN M MeXxaHu4eckui cMmbici. [IpaBmna nuddepen-
UPOBaHUA ()YHKIIUH.

5. Iuddepennmponanue cioxuoi Gpynkmun. [IponsBonnsie GyHKINH, 3aJaHHBIX HESIBHO U Ta-
paMeTpUYECKH.

6. [Ipon3BOIHBIC BHICIINX MOPSIKOB

7. Nudbdepenunan GyHKIHN U €70 T€OMETPHUIESCKUN CMBICIL.

8. uddepeHnmanbl BHICIIUX MOPSIKOB.

9. OcHoBHBIE TeopeMbl 0 nuddeperupyembix Gynkusax: @epma, Pomst, Jlarpanxka, Koy,
10. TIpaBuina JlonuTas pacKphITHS HEOTPEACICHHOCTEH.

11. Touku skcTpemyMa ¢pyHkunu. HeoOXoauMoe u 10CTaTOYHOE YCIIOBHSI CYIIECTBOBAHUS KC-
Tpemyma. Hanbompiiee n HauMeHblee 3Ha4eHUsT GYyHKINH, TUPPEpEeHITIPYyEMOii Ha OTPE3Ke.

12. UccnenoBanue BRITYKIOCTH (GyHKIUHU. Touku repernba rpaduka GyHKIUH.
13. AcumritoTsl rpaduka GyHKINU.

14. O6mas cxema uccienoBanus GYHKIUU U TOCTpoeHHs e€ rpaduka.

OO0pa3sen OmiieTa KO BTOPOi py0eskHOI aTTecTaluu

2 3
1. Haitti npenenst: @) limX—0X+12 . 5y jjp 2X+5X+1

: X +OX+1
x>3 X% 4+ x—12 x>0 7% + X +10

1
. o o .. — A5 3[4
2. Haiitu npowssonnble (GyHKIHMI OHON TepeMeHHOI: a) Y= 6X”+ OVX' + —-

X g

4 . 245
6) y=(5x3=2): B) y=x*arcsinx: r) y=2 "+ =3tg* x.
) y=(5x-2) ;) y ) Y=3 o M) y=3tg
3. Haiitu npenenbl pyHKIMA, TOJB3YSACH IPABHIIOM Jlomuraris:
. Tx°- 2x°+ 4x . et- e
) lim 5 ; im——.
i 2x°+5 x©0 In(1+ x)
4. ccnenoBaTh HA MOHOTOHHOCTD M 9KCTpeMyMbl pyHKIHIo f(X)= é”& .
X —_
. 2x+1
5. Haiitu acuMntoTsl rpaguka GQyHKIUU Y = —-
X

Bropoii cemecTp
Bomnpocekl k nepBoii pyoexHoil aTrecTalumn

1. ®yHKIHUM HECKONBKUX TIepeMeHHbIX. O0nacTh onpeneneHus. JIMHUM ypOBHSI.

2. [Ipenen v HEMPEePBIBHOCTH (YHKITUH HECKOJIBKUX MTEPEMEHHBIX.

3. YacTHbI€ TPOU3BO/IHBIEC TIEPBOTO U BTOPOTO MOPSAKOB (PYHKIIMH JBYX MEPEMEHHBIX.

4. Tonuerii muddepeHIran 1 ero UCIoIb30BaHKUE B MPUOIUKCHHBIX BhIYUCICHUIX. FIHBapHaHT-
HOCTH (hOpMBI TTOJTHOTO TudPepenmana.
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5. KacarenbHas INIOCKOCTh M HOpMaJIb K IOBEPXHOCTH.

6. YacTHbIe IPOM3BOIHBIC U MOJIHBIE AU (epeHIInabl BHICIIUX MOPSAKOB.

7. HesBuble pyHKIMH U uX auddepeHnupoBaHue.

8. IlpousBogHast 10 HANPaBJICHUIO. I 'paTueHT.

9. DkcTpeMyM (YHKIMU ABYX NepeMeHHbIX. Heo0XoanMBbIe 1 TOCTaTOYHBIE YCIOBHSI CYIIECTBO-
BaHUS SKCTpEMyMa.

10. INonsiTre mepBooOpazHoii. HeonpeaenéHuplii MHTErpa U ero cBoicTBa. Tabnuiia Heonpee-
JEHHBIX UHTETPaJIOB.

11. OcHOBHBIE METO/IbI UHTETPUPOBAHUS: HETIOCPEACTBEHHOE UHTEIPUPOBAHHUE, METOL UHTEIPU-
pOBaHUs MOABEICHHEM O] 3HaK Iu(depeHIrana, MeTo ] 3aMEeHbI IepeMeHHON

12. MaTerpupoBaHme Mo 4acTsAM B HEONPEAEIEHHOM HHTETpaje.

13. Tumsl npocTedmmx Apodei n X HHTErPUPOBAHHE.

14. NuTerpupoBanme paluoHAIBHBIX Ap0o0ei METOIOM Pa3sIoKEHHs Ha poCTeHIne IpooH.

OOpa3sen Ouitera k nepBoii py0eKHOU aTTeCTAUU

1. HaifTit ¥ IOCTPOHTH 06IACTh ONpeeneHns GyHKIHH Z = /9 — X% —y? .

2 2
2. Haiitu npenen GpyHKIMH OBYX MMEPEMEHHBIX |im X —4y"

X—2 —
y:lX 2y

o X
3. HaiiTu Bce 4acTHBIE IPOM3BOHBIC BTOPOTO Hopsiaka GyHKuuu: a) Z=——-; 6) Z=1og, Y.
X+y

4. Jlaust pynxmms z = X2 +3y° —xy, Touka A(L1) u Bekrop a={-5;12}. Haiitu: a) grad z(A);
6) IPOU3BOHYIO B TOUKE A 110 HAIPABICHHIO a.

5. Beraucnuth HeonpeaenEHHbIC HHTETPAIBL: @) I 6e* +8sin x+%-# .dx:

16—x°
0) J'cos(3x+5)-dx; 8) I(2x+5)-cosxdx.

Bonpocel K0 BTOpO#i pyOe:KHOM aTTeCTANMH

. UaTerpupoBanue npocTelmx nppaluoHaIbHBIX (YHKITUH.

. IaTerprpoBanue TpPUroHOMETPUUECKUX () YHKIUH.

. OnpeneneHHbIi UHTETPaNl, OCHOBHBIC MIOHATHS U €70 CBOMCTBA.

. MeTo1bl BBIYUCIIEHUS ONPEICIICHHOTO MHTErpaa.

. [IpriioxkeHust onpeeIeHHOTO NHTErpaa.

. HecoOcTBeHHBIN HHTErpas MepBOro pojia, ero CBOWCTBA U BBIUUCIICHHUE.
. HecoOcTBeHHBII HHTETpaia BTOPOTO pOJa, €ro CBOMCTBA U BBIUMCIICHHE.
. JIBOMHOW MHTErpaJl, OCHOBHBIE ITOHATHS, M0 CBOMCTBA U BBIYMCIICHUE.

O 00 1O Ui & W N B

. TpOMHOM UHTErpaj, OCHOBHBIE ITOHATHUS, €r0 CBOMCTBA U BHIYUCIICHUE.

10. 3ameHa nepeMeHHBIX B KPAaTHBIX HHTErpasax.

11. KpuBonuHelHbIe MHTErpaibl IEPBOrO POJa, UX CBOWCTBA U BBIUUCIICHHUE.
12. KpuBoJMHEHHBIE HHTETPAIIBI BTOPOTO POAA, MX CBOWCTBA M BEIYMCIICHUE.

15



Oo0pa3sen OusteTa KO BTOPOi py0e:KHOM aTTecTaAllMU

1. BeraucnuTh HeoNpeaeNeHHbli HHTErpall. a) T ———F—= ; 0) T Sin3xcos xdx.

1+ «/x+

2. Boaucnuth onpeaenéHHbie HHTETPAabL: a) J‘ (SX -1+

\/_jdx 5) jdx

3. BeruucnuTh 1BOMHOI uHTErpan no oosnactu D, orpaHnueHHON yKa3aHHBIMU JIMHUSIMH:

”xzydxdy, D:y=2-X, y=X,x>0.
D
4. BBIYMCITUTH KPUBOJUHCHHBINA HHTETPall BTOPOTo pojia j xydx+x*dy , rae L — qyra mapa6osst

y=x?, coenunsiromas toukn ALl u B(2;4).

Tpernii cemecTp
Bomnpocsl k nepBoii py0e:kHOM aTTecTallun

1. {uddepennmanbubie ypaBHeHHs: onpeneienue, nopsanok Y, pemenne Y.

2. luddepennmanbHoe ypaBHeHHE 1-T0 MopsaKa: onpeaesieHue; ooliee 1 YaCTHOE PeIeHHs.

3. 1Y ¢ pa3aenstomuMucs NepeMEeHHbIMU: OIIPEIeJIEHUE U TIOPSI0K PELICHUs.

4. Onnopoaubie 1Y 1-ro mopska: onpeaeneHue u mopsaoK peiieHus.

5. JIuneiinbie /1Y 1-ro nopsaka: onpeaeneHue U MOpaI0K peLeHus.

6. [Ipocreiimme ypaBHEHUS] BTOPOTO MOPSJIKA, TOITYCKAIOIINE TTOHMKEHUE MTOPSIKA.

7. Jlunelinpie OMHOPOHBIE U HeoaHOopoaHble Y 2-ro mopsaka: TeopeMa O CTPYKType ero pe-
LICHHUS.

8. JIuneitnsle onHOpoaHble Y 2-ro mopsiaka ¢ MOCTOSHHBIMU KOX(pQHUIHMEHTaMU. XapaKTepu-
CTMUYECKOE YpaBHEHHUE U CTPYKTYypa OOIIEero pereHus.

9. Jluneitnble HeoaHOpoAHBIE /1Y 2-TO MOpsiKa ¢ MOCTOSIHHBIMH KO3((UIIMEHTaMH CO CHElH-
aJIbHOM NPAaBOU YaCTBIO.

10. Yucnossie psaapl. Cymma psiga. CXOAUMOCTB psizia.

11. Heobxonumoe ycioBue cXoauMocTH psjaa. OCHOBHBIE CBOMCTBA CXOASIIUXCS PSAIOB.

12. JlocraToyHble MPU3HAKU CXOTUMOCTH 3HAKOIIOJIOKHUTEIHHBIX PSIIOB.

OO0pa3zen OuleTa K nepBoii pydexkHOH aTTecTAlMU

1. Pemuts nuddepennmanbabie ypaBHEHUS: a) ¢ pa3aessIoIIUMUCS TEPEMEHHBIMHU, 0) OAHOPOI-
HOE, B) IMHEIHOE TIepBOro MOPsIKa, T) AOMyCKalollee MOHWKEHHe Mopsaaka: a) 1+ Y2 =Xxyy';

0) xy'= yIn ; B) Y -— y=2x3; r) y"—%y’=xex.

arctgn
2 HccnenoBath Ha CXOIMMOCTD PSABL: A y .
1 I psbL: a) Z ek 0) zgn 6) Z Lo

Bonpochbl k0 BTOpO#i py0e:kHOI aTTecTAlMU

1. 3naxouepenytommuecs paasl. [Ipuznak JIeHOHMIIA CXOTUMOCTH 3HAKOYEPELYIOIUXCS PSIJIOB.
2. Ilonstue o pyHkIHOHATBEHOM psizie. CteneHHble psaabl. IHTepBai U paguyc CXOIUMOCTH.
3. MuddepeHumpoBanrie 1 HHTETPUPOBAHHUE CTETIEHHBIX PS/IOB.

16



4. ®opmynsl Maknopena u Teinopa. Paznoxenue GyHKIIUA B CTETICHHOM PSI.

5. Knaccudukaius coObITHN: JOCTOBEPHBIC, HEBO3MOXKHEIE, CITyJailHbIE COOBITHSI.

6. Kimaccuueckoe orpeieieHue BepOsSTHOCTH COOBITHS; €r0 CBOMCTBA.

7. AnreGpa coObITHIA. Y CcoBHAsE BEpOSTHOCTD. [Ipon3Beaenne u cyMMa COOBITHIA.

8. ®opmyna nosHoM BepositHOCTH. Popmyisl baiieca.

9. Cxema MOBTOPHBIX HE3aBUCUMBIX HcTibITaHui. Dopmyibl bepayinu, Jlamnaca u [Tyaccona.
10. Cnyyaitasie BenmunHbl: auckpeTHbie (JICB) u nenpeprsiBabie (HCB). UucnoBeie xapaktepu-
CTHKU CIIy4alHbIX BEJTUYHH.

11 bunomuanwsHoe pacnpezaenenne [CB.

12. ®ynkuus pacnpeaenaeHus U MI0THOCTH BepostHocTeir HCB.

13. HopmansHoe pacnpeneneaue HCB.

OO0pa3zen Ous1eTa KO BTOpPOi pyOe:kHOil aTTecTanus

" n-1
1. UccnenoBathk Ha aOCONIIOTHYIO, YCIOBHYIO CXOJIMMOCTh 3HAKOUYEPEAYIOLTHICS Psit z(_z::])—_”_n .
n=2

I X n
2. Haiit 06s1acTh CXOIMMOCTH CTEIIEHHOTO PAfa € — .

e NI
3. B xop3uHe 4 KpacHbIX 1 3 CHHHX 1mapa. M3 Kop3uHbI mociea0BaTeIbHO OepyT MIaphI 0 MOSIB-
nenust kpacHoro. CocraBbTe 3akoH pacnpeneneHus JCB X - uncna u3BIEUEHHBIX ILIAPOB.
Haiinure M(X), D(X), (X).
4. BeposATHOCTh HACTyIUIeHHsI coObITHSI A B KaxaoM u3 900 He3aBHUCHUMBIX MCHBITAHUN paBHA
0,9. HaliTn BeposTHOCTH TOTO, 4YTO cOOBITHE A TIosiBUTCS HE MeHee 801 u He 6oiee 828 pas.

5. lan psan pacnpenenenus JICB X:

X 2 3 6 8

D 0,1 0,2 0,3 0,4

Haiitu urciossie xapaktepuctuku: M(X), D(X), a(X).

Bomnpocs! kK 3k3aMeHaM ¢ 00pa3uaMy IK3aMEHALMOHHBIX OMJIETOB
IlepBblii cemecTp

TeopeTuquKue BOIIPOCHI, BLIHOCUMbI€ HA IK3aME€H

1. Ompenenurenu 2-ro 1 3-ro NOpPsIIKA, UX CBOWCTBA.

2. CrucreMbl TUHEHHBIX alreOpandeckux ypaBHeHui. [TpaBmio Kpamepa.

3. Matpuna u neiictBust Haj HUIMH. MaTpyuYHas 3auch U MATPHYHOE PEIICHHE CHCTEM ypaBHE-
HU.

4. Meton 'aycca pelieHust CUCTEM JIMHEHHBIX YpaBHEHUI.

5. OCHOBHBIE MOHATHS O BEKTOPAX, MPOEKIUA BEKTOPA Ha OCh, HAIPABJISIOIINE KOCUHYCHI.

6. CxasipHOE IPOM3BE/IEHUE BEKTOPOB, €0 CBOWCTBA U MPUIIOKECHHUS.

7. BexkTopHOE npou3BeieHNe BEKTOPOB, €0 CBOWCTBA U MPUIIOKECHHUS.
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8. CMemianHOe IPOU3BEIEHUE BEKTOPOB, €TI0 CBOMCTBA U MPUIIOKEHUS.

9. Ilpsimast Ha TUIOCKOCTH. PaznuuHble BUIBI ypaBHEHHI MPSIMOI HA TNIOCKOCTH.

10¥Yron mexay npsMbIMH. Y CIOBUS NEPICHANKYISPHOCTH U MapaJuIeIbHOCTH NMpsMBbIX. PaccTo-
SHUE OT TOYKH 10 IPSIMOM.

11. KanoHnueckue ypaBHEHHS KPUBBIX BTOPOTO MOPSIKA: OKPYXHOCTH, DJUIMIICA, TUIEPOOIIHI,
napaboJIbl.

12. YpaBHeHHs IJIOCKOCTH M MPSIMOW B MPOCTPAHCTBE. YTOJ MEXKIY MPSIMBIMU. YTOI MEXIY
IPsIMOM U TIOCKOCTHIO. TouKa rnepeceueHus: NpsiMoi U MIOCKOCTH.

13. Ilpenen pyHKIMM B TOYKE U HA OECKOHEYHOCTH. OTHOCTOPOHHUE TIPEICIIBI.

14. BeckoHe4yHO OombIIast U OECKOHEUHO Majas (YHKIIMH U CBS3b MKy HUMHU.

0 0
15. OcHoBHBIE TEOpPEMBI O IIpenenax. PackpblTue HEONPEAEIEHHOCTEN BUIA 0 u | — | Ilep-
o0

BBl U BTOPOH 3aMeyaTesbHbIC IPeJIeIbl.

16. CpaBHeHHEe OECKOHEUHO MallbIX. JKBUBAJICHTHbIE OECKOHEYHO Majble. 3aMeHa OECKOHEYHO
MaJIbIX SKBUBAJICHTHBIMH ITPH BBIYMCIICHUH MIPEIEIIOB.

17. HenpepbiBHOCTH (pyHKITNH B Touke. ToUkH pa3pbiBa QYHKIIMH U UX KIaCCUPUKAIIHSL.

18. IIpousBoanas QpyHKIMH, €€ TeOMETpUYECKHA 1 MexaHndeckuii cMmbIci. [IpaBuna nuddepen-
UPOBaHUA ()YHKIIHH.

19. MuddepenuupoBanue cnoxHor Qynkuuu. [IpousBoanbie GyHKIMH, 3aJaHHBIX HESIBHO U
napaMeTPUICCKH.

20. IIpon3BoiHbIE BBICIIMX HOPSIIKOB

21. Tuddepennman GyHKIUU U €T0 TEOMETPUUECKUN CMBICTT.

22. uddepeHnnanpl BBICIIAX MOPSIKOB.

23. OcHOBHBIE TeOpeMHbI 0 nuddepeHpyeMbix pynkuusx: Depma, Poms, Jlarpanxka, Komm.
24. Tlpauna JlonuTtanst pacKpbITHS HEOTIPEIEICHHOCTEH.

25. Touku skcrpemyma ¢yHKIA. HeoOXoamMoe U J0CTaTOYHOE YCIOBUS CYIIECTBOBAHUS IKC-
Tpemyma. Hanbombiee u HanmeHsblnee 3HaueHus GyHkiuu, tuddepeHupyemMoit Ha OTpe3Ke.

26. VccnenoBanue BhITYKIOCTH QyHKIMH. Touku neperuda rpapuka GyHKIUY.
27. AcumnToThl rpaduka QyHKIHH.

28. O6mas cxema uccieoBaHus QyHKIUU U TOCTpoeHUs e€ rpaduka.

Oo0pa3sen 3K3aMeHALMOHHOTI0 OnJieTa

1. CkansipHOE M BEKTOPHOE IPOM3BEACHUS BEKTOPOB. VX ompeneneHus, CBOicTBa.
2X, — X, + X, =4,

2. Pemnth cucremy ypaBHeHu# < 3X, +2X, +2X; =1, a) meronom Kpamepa; 6) metonom 'aycca;
X, —2X, + X, =2

B) MaTpUIHBIM METOAOM.
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2 5 a2
X 4x2+3; 6) Iim2 «/;; 5) lim X" +2X+1 lim sin“ 5x

3. Haiitu mpenenst: a) lim 3 ; T — o
x>8  Q—x x>4 X —4 x>® 4X° 4+ 3X + 2 x>01—C0S 2X

I[) Ilm(zx_3j2x+3
e\ 2xX+5)

4. Haiity npou3BoiHbIE (GyHKIMIA OJHOM HepeMeHHOM: a) Y = 6Xx° +93/x* + is T 43 -9;
X* JUx

3 4. 4 L x> +5 ) 4

6) y=(5x"—2)"; B) y=x"-arcsinx;r) y= ;) y=3tg" x.

3x+8

Bropoii cemecTp

TeopeaneCKne BOIIPOCHI, BLIHOCUMbI€ HA IK3aMECH

1. dyHkuuu HecKoIbKUX NepeMeHHbIX. O0nacTh onpeneneHus. JINHUM ypoBHSL.

2. Ilpenen v HENPEPHIBHOCTD (PYHKIIMM HECKOJIBKUX ITEPEMEHHBIX.

3. YacTHbIE TPOU3BOIHBIEC IEPBOTO U BTOPOT'O MOPSAKOB (DYHKIIMU ABYX NEPEMEHHBIX.

4. Ionubrit muddepeHran u ero UCIoJIb30BaHie B PUOIMKEHHBIX BRIYHCICHUAX. VIHBapuaHT-
HOCTH (hopMbI TIoJTHOTO MU depeHIrana.

5. KacarenbHas M10CKOCTh M HOPMaJlb K MOBEPXHOCTH.

6. HacTHble IPOM3BOJIHBIE U MOJIHBIE AU (epeHIInaIbl BHICIINX MOPSAAKOB.

7. HesiBuble pyHKIMU U X AU(dEepeHIInpOBaHHE.

8. IlpousBogHast 10 HapaBJIeHUIO. I'paiueHT.

9. OkcTpeMyM (yHKIMHU ABYX IepeMeHHbIX. HeoOXxonumble 1 1oCTaTOUHbIE YCIOBUS CYLIECTBO-
BaHMSI DKCTPEMYMA.

10. INonsTHe epBooOpa3Hoii. HeonpenenéHHbIi HHTErpal ¥ ero cBoiicTBa. Tabmuia Heonpene-
JIEHHBIX UHTETPAJIOB.

11. OcHoBHBIE METO/IbI MHTEIPUPOBAHUS: HEITOCPEACTBEHHOE HHTETPUPOBAHUE, METO]T UHTETPH-
pOoBaHMs MOABEACHUEM O] 3HaK U depeHIana, MeTo 3aMeHbl IEPEMEHHOM

12. aTerpupoBaHue Mo 4acTsAM B HEONpPEAEIEHHOM HHTETpaje.

13. Tumnsl npocTedmx Apodei n X UHTErpUPOBAHHE.

14. HTerpupoBaHye palioOHAIBHBIX Ap0o0ei METOIOM Pa3sIoKeHHs Ha pocTeiIne I1pooHu.

15. MHTerpupoBanue MpoCTEUIINX UPPALUOHANIBHBIX (YHKIIUH.

16. HTErpHpOBaHE TPUTOHOMETPUYECKIX (PYHKIIUH.

17. OnpeneneHHbIN HHTETPaAI, OCHOBHBIE TIOHSTHS U €r0 CBOMCTBA.

18. MeTonbl BEIUMCIIEHUS OMPEeIEHHOTO HHTErpaa.

19. IlpunoxeHus onpeeIeHHOT0 HHTErpaa.

20. HecoOcTBeHHBIN MHTErpall IEPBOTO POJia, €ro CBOMCTBA U BBEIYUCICHHE.

21. HecoOcTBeHHBIN HHTErpasia BTOPOTO poJia, €ro0 CBOMCTBA U BHIYMCIICHUE.

22. JIBOi{HOM UHTETpa, OCHOBHbIE MTOHSTHUS, €T0 CBOMCTBA M BHIUMCIICHUE.

23. TpoiiHO# HUHTETpall, OCHOBHBIE TIOHSATHS, €0 CBOMCTBA U BBIYUCIICHHE.

24. 3aMeHa MepeMeHHBIX B KPAaTHBIX HHTETpajax.

25. KpuBonmHeHHbIC HHTETpaITBI IEPBOTO POJIa, X CBONCTBA U BBIYHCIICHHE.

26. KpuBonmHeHbIe HHTETPAIBI BTOPOTO POJIa, UX CBOMCTBA M BHIYHCIICHHUE.

19



Oo0pa3zen 3k3aMeHAMOHHOI0 OnJIeTa
1. ®yHKuMK HECKOJIBKUX TIepeMeHHbIX. O0acTh onpenencHus. JIMHUN ypOBHSI.

. X
2. Haiitu Bce yacTHBIE TPOM3BO/IHBIC BTOPOTo Hopsiika GyHKuuu: a) z=——-; 6) Z=1og, Y.
X+

3. JMamsr yskmus z = x° +3y® —xy, Touka A(L1) u Bektop a={-5;12}. Haiitu: a) grad z(A);

6) MPOU3BOJIHYIO B TOUKE A MO HAIPABICHUIO & .

4. BeruucauTh HEONPEIEEHHBIE HHTETPAJIBL:

y8sinx+2-—4  |.dx dx: :
) I 6e +85|nx+x m dx;  6) J'cos(3x+5) dx; 8) I(2x+5) coSs xdXx.

4 e
5. BBIMMCINTE ONpeenéHHbIE MHTETPATIbL: a) j (SX2 -1+ ij dx; 6) J'd_)z(1
1 1

Ix

Tpernii cemecTp
TeopeTnuyeckne BONPOCHI, BBIHOCHMbIE Ha IK3aMeH

1. {uddepennmanbubie ypaBHeHUs: onpeneneHue, nopsaaok Y, pemenne Y.

2. luddepennmanbHoe ypaBHEHHE 1-T0 MoOpsaKa: onpeaesieHue; ooliee 1 YaCTHOE PeIeHHs.

3. 1Y ¢ pa3aenstomuMucs NepeMEeHHbIMU: OIIPEIeJIEHUE U TIOPSI0K PELICHUs.

4. Onnopoausie 1Y 1-ro mopska: onpeaeneHue u nopsgoK PeiieHus.

5. JIunetinbie /1Y 1-ro nopsaka: onpeaeneHue U MOpsI0K peLICHUs.

6. [Ipocreiimme ypaBHEHUSI BTOPOTO MOPS/IKA, TOMYCKAIOIINE TIOHIKEHUE MTOPSI KA.

7. Jlunelinpie OMHOPOAHBIE U HeoAHOpoaAHbIe /Y 2-ro mopsnka: TeopeMa O CTPYKType €ro pe-
LICHHUS.

8. JIuneitnsle onHOpoaHble Y 2-ro mopsaka ¢ MOCTOSHHBIMU KOd(@uIueHTaMHu. XapaKTepu-
CTMUYECKOE YpaBHEHHUE U CTPYKTYypa OOLIEro pereHus.

9. Jluneitnble HeoaHOpoAHBIE /1Y 2-TO MOpsiiKka ¢ MOCTOSIHHBIMH KO3((UIIMEHTaMH CO CHElH-
AJIbHOU NMPABON YaCThIO.

10. Yucnossle psaapl. Cymma psiga. CXOAMMOCTB psfa.

11. HeoOxonumoe ycioBue cXoauMocTH psajga. OCHOBHBIE CBOMCTBA CXOASIIUXCS PAOB.

12. JlocraTouHble MPU3HAKU CXOTUMOCTH 3HAKOMOJIOKHUTEIBHBIX PSJIOB.

13. 3nakouepenyrouecs psaabl. [Ipusnak JleiOHMIIA CXOAMMOCTH 3HAKOUEPEAYIOIIUXCS PSIOB.
14. TlonsTue o pyHKIMoHANBHOM psiie. CTeneHHble psaabl. IHTepBai U paJuyc CXOIUMOCTH.

15. TuddepenunpoBanrie 1 HHTErPUPOBAHUE CTETIEHHBIX PSI0B.

16. ®opmyner Maknopena u Teitnopa. Pasnoxxenue GyHKIMA B CTETIEHHON .

17. Knaccudukanuus coObITHIi: TOCTOBEPHBIE, HEBO3MOXHbBIE, CIIy4aliHbIE COOBITHSI.

18. Kiaccuveckoe omnpeienieHre BEpOSITHOCTH COOBITHS; €TO CBOMCTBA.

19. AnreGpa coObiTHii. Y citoBHast BeposiTHOCTH. [Ipon3Benenne u cymma COOBITHH.

20. ®opmyna nonHO# BepositHocT. Dopmyisl baiieca.

21. Cxema MOBTOPHBIX HE3aBUCUMBIX HcnibITaHui. @opmyiiel bepaysnu, Jlannaca u [Tyaccona.
22. Cnyuaitnble BennuuHbl: quckpetHsie (ICB) u nenpepriBabie (HCB). UncnoBeie xapakrepu-
CTHKH CIIy4alHbIX BEJIUYHH.

23 bunomuansHoe pacnpeaenenue JJCB.
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24. OyHKIUs pacnpeneaeHus U IIoTHOCTL BepositHocTeir HCB.
25. HopmansHnoe pacnpenenenrne HCB.

Oo0pa3zen 3K3aMeHAMOHHOI0 OnJIeTa

=

Juddepennnansabie ypaBHEHUs: onpeenenue, mopsaok Y, pemenue J1Y.
2. Pemuts nmuddepeHnmanpabpie YpaBHEHUS: a) C Pa3aesaiOmMUAC TIEPEeMEHHBIMH, 0) OHO-
pOIlHOE, B) JIMHEWHOE TEPBOTO MOPSIKA, T) B MOJHBIX AudQepeHnnanax, 1) JOMyCKaIiee

NOHIDKEHHE TopsAnaka:  a)  1+Yy2=Xyy'; 0) Xy'=y In% ; B) y'—% y=2x;
r) (3x*+Yy)dx+@By*+x)dy=0; n) y”—%y' =xe".

1 Nl ~arctgn
3. HccrnenoBaTh Ha CXOAUMOCTD CICAYIOUIHE DPSIIbL a) Y ——; 0) > — 8) )
Z_;\gln+1 ;3“ ; 1+n?

.
Z
e (—1)"_1n
) Z;, n+l
4. B kop3uHe 6 Oenbix U 4 uépHbix mapa. Haynauy 6epyt 3 mrapa. CoctaBuTh 3aKOH paciipe-
JeJIeHHs CIyYaifHON BeTMYMHBI X=M — 4uciia GesbIX MapoB B 9TOM BEIOOPKE.
5. BepOHTHOCTB HAaCTYIICHUS CO6BITI/I$I AB KaXXI10M U3 900 HEe3aBUCUMBIX HUCIIBITAHUN paBHaA

0,9. HaliTu BeposITHOCTH TOTO, 4TO cCOOBITHE A TIosiBUTCS HE MeHee 801 u He Ooee 828 pas.
7.3. Tekymuii KOHTPOJIb

O0pa3ubl KOHTPOJIBLHBIX PadoT

1-i cemecTp

1) lans! Touku ¢ koopaunatamu A(3;2;- 3), B(5;1- 1), C(L- 2;1). Haittu P A.

1
2) Haiitu 00BEM TpeyroapHON mNUpPAMHIBI, TOCTPOEHHON Ha BekTopax a= (L4;- 3),
1 1

b=(2,2;- 2), c=(3;,2;,2).

3) U3Bectbl koopauHatel TpeyronsHuka ABC  A(3;2), B(- 4;- 1), C(4;4) . Haiitu: a) ypaBHe-
HUSI: BCEX CTOPOH TPEYTrOJIbHUKA, BBICOTHI TPEYTOJbHHUKA, MEAWAHBI, OMCCEKTPHCHI M IMPSIMOW,
IPOXOJIAIIEH Yepe3 BepUIMHY TPEYroJIbHUKA MapajielbHO IPOTUBOJIEXKAIEH CTOpoHe; 0) pac-
CTOSIHHE OT BEPIIMHBI JI0 MPOTHBOJISKAIIEH CTOPOHBI; B) YrOJl B TPEYrOJNbHUKE (IIPU BEpIINHE
B).

4) TlpuBecTH K  KAHOHMYECKOMY  BHJY  YpaBHEHHE  KpPHBOW  2-r0  MHOpsIKa

X*+ 4y®- 2x- 56y+ 181= 0 u cearh CXeMaTHYECKHil YepTeK.
5

5) Haiiti npou3BogHbIC TaHHBIX QYHKIUIL: a) Y = %; 0) y=1In (X- V1- X2 )
X- X

2-ii cemecTp

X*- 4y
3x+ y?

y

1) Haiitu yactTHbIE TPOU3BOHBIE |-TO mopsaka GyHKumit: 1)z = 2) z = arccos—.
X

2) Haiit mpomsBoanyio ¢pyakmuu U= X°y+ y°z® B Touke P(1;-1;3) mo HampaBieHHIO OT 3TOif
Toukd k Touke P, (5;2;1).
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3) Haiitu unterpans a) T m; 0)

3-ii cemecTp

1) Haittu pemenns JIY: a) xy§- yy= x’e*;
2) ViccnenoBath YKMCIOBBIE PSIbI HA CXOMUMOCTD: a) @

3) Uccrenosath Ha yCIOBHYIO, a0COMIOTHYIO cxoaumocTs: ¢ (- 1)

4) Haiiti 00J1acTh CXOIMMOCTH CTEIICHHOTO psila: ¢
n=1

dx

dax B) 3xdx
Tovg+1 rl;x2+4
6) yy¥+ y¥ =1.

2

I 3

(3n)! !

r

n=1

n=1

m+ 20
gm+4 X

T

P

r 3I’1
)€

n=1
1 2N+ 1
n(n+ 1)

2
; 1) (3X+ 2)cosxdx;
0

n+ 1>

5) BepositHOCTh HacTyIUIEHHS COOBITUS A B Kak7oM U3 900 HE3aBUCHMBIX HCIIBITAHUN paBHA

0,9. HaliT BeposTHOCTH TOTO, 4TO cCOOBITHE A TIosiBUTCS HE MeHee 801 u He Ooiee 828 pas.

7.4. Onucanue nMokas3aresieil 1 KPpUTEPHeEB OlleHMBAHUS KOMIIETEHIINH HA PAa3JIMYHbIX ITa-
nax ux (popMupoBaHus, ONMCAHUE KAl OLleHUBAHUS

Tabmuna 7
Kpurepun oueHnBanus pe3yJabTaToB 00y4eHHs "

anMeHoBa-
Ilnanupyemble pe- MeHee 41 41-60 6an- 61-80 Gan- | 81-100 Ga- | mue onenou-
3yJIbTATBI OCBOCHHHA | Ga/L10B (He- | J10B (ya0-

JIOB JIOB HOTIO cpej-
KOMIIeTeHI[UH YI0BJIETBO- | BJIE€TBOPH- (xopoumo) (oT.mumo0) | cTBa
PHUTEIbHO) | TEJIbHO) P

OIIK-1. CnocoGeH pa3zpabaTbIBaTh aHATUTHYECKHE

M YUCJICHHBIC MCTOJbI IPpXU CO3JaHHUU MAaTeC-
MAaTHU4YCCKUX Mo,ueneﬁ MallnH, ITPUBOAOB, O60py,I[OBaHI/I$I, CHUCTCM, TCXHOJIOTHYCCKUX ITPOLECCOB

3HaeT TMOJOXEHUS, Copmmpo- Cdopmupo-
BaHHbIE, HO
3aKOHBI M METOJBI B | MparmeH- BaHHbIE
Henosuble | comepixatue
00/1acTH  €CTECTBEH- | TapHbIC 3HA- CHUCTEMATH-
3HAHUS OT/IeNIbHbIE
HbIX HAayK U Marema- | Husd YECKHE
poOebI S
THKH 3HAHUS
Ymeer  NpUMEHATH
MOJIOKEHUS, 3aKOHBI Ymenus
U METOJbl €CTECTBEH- nosHele, 10- | Chopmupo-
A Yactruunble | HemomHbie A (bopmmp
HBIX HayK U Marema- MyCKAIOTCSl | BaHHbBIC
YMEHUS yMEHUs
TUKU JJI  PElIeHHs HeOOJbIINE | YMEHUS
PO eCCHOHATBHBIX OIIMOKHU
3a/1a4
Baageer HaBbiKaMu
UCIIOJIb30BAaHUA  TIO- B cucrema- v
. CIICIITHOE U
JIO)KCHHUH, 3aKOHOB H YacTHaHoe Hecucrema- | Tnueckom CHCTEMATH
METOMNOB  €CTCCTBCH- - THYECKOEC MPpUMCHCHUU HeCKO® TIDH
HbIX HAyK M Marema- HaBEIKaMH MPUMEHEHHE | HABBIKOB MCHCHI/Iep
THKH I PCIHICHHA HAaBBIKOB JIOIyCKaroT-
HpO(beCCI/IOHaJ'II)HI)IX csL Hpoﬁeﬂm HaBbIKOB
3a/1a4

Kommexr 3a-
aHWUI i
KOHTPOJIBHBIX
pabort, Bapu-
aHTHI 3aJaHUN
JIJIS. CaMOCTO-
ATEJILHOM pa-
00ThbI, BOIIPO-
CHI 110 TEMaM /
paszaenam
JIMCITUTIMHBI
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8. OcobGenHocTH peau3alu JTUCHUIVIMHBI AJId HHBAJIUI0B U JIMI C OrPAHUICHHBIMHA
BO3MOKHOCTAMMU 3/10POBbSI

JUig ocyliecTBIEHUS MPOLENYp TEKYIIEro KOHTPOJS YCIEBAEMOCTH U IPOMEKYTOUHOU
aTTecTanuy OOYdYaIOMIMXCsl CO3JaHbl (POHBI OIIEHOYHBIX CPEACTB, aJalTUPOBAHHbIC JUIsI MHBA-
JU/I0B U JIMIL[ C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 37J0POBbS U IO3BOJISIIOIINE OLEHUTh JOCTHXKE-
HHUE MU 3aIUIaHUPOBAHHBIX B OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMe pe3ysibTaToB 00yUeHHs U
YPOBEHb C(POPMHUPOBAHHOCTH BCEX KOMIIETEHIIMH, 3asBIICHHBIX B 00pa30BaTeIbHOM IIpOrpamMMe.
dopma npoBefieHNs TEKYyILEeH aTTecTaluu Ui CTyJCHTOB-MHBAJIUI0B YCTAHABIMBACTCS C yde-
TOM MHAWBUIYAJIBHBIX NCUXO(U3UYECKHX 0COOEHHOCTEH (YCTHO, MMCBMEHHO Ha Oymare, MUCh-
MEHHO Ha KOMIIbIOTEpe, B (popme TecTupoBanus U T.11.). [Ipu TectupoBanuu i caaboBHIAIIMX
CTYACHTOB UCIIOJIB3YIOTCS (DOH/IBI OLIEHOYHBIX CPEACTB C YKPYIHEHHBIM mipupToM. Ha sx3amen
MPUTJIAIIACTCS] COMPOBOXKAAIOUINMA, KOTOPBIH 00eCcIIeYnBaeT TEXHUYECKOE COMPOBOXKICHHE CTY-
neHTy. IIlpu HeoOX0IMMOCTH CTYIEHTY-UHBAUAY MIPEIOCTABIISAETCS JOIOJIHUTEIBLHOE BpeMs AJIst
IOJArOTOBKM OTBETa Ha 3K3aMeHe (wiu 3auere). O0ydaromuecss ¢ OrpaHUYeHHBIMU BO3MOKHO-
CTSIMM 3/10pOBbSl M OOy4Yaroluecs MHBAIM]bI 00ECHEUMBAIOTCS MEUATHBIMU M 3JIEKTPOHHBIMU
0o0pa3oBaTeIbHBIMU pecypcaMu (IIporpamMMbl, yuyeOHble TOCOOUS IS CAaMOCTOSTENIbHOW paboThI
U T.71.) B pOpMax, aJanTUPOBAHHBIX K OTPAHUYEHUSAM UX 340POBbS U BOCHPUATHS HH(OPMALIUU:

1) JUISL UTHBAJIUOB U JIUL C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 3710POBbsI 110 3PEHHIO:

- AJS cjenbIX: 3aJaHusl JUISl BBIIOJHEHUS HA NMPAKTHUYECKUX 3aHATHSAX O(QOPMIISIOTCS
penbedHO-TOYeUHbIM MIpH(TOM bBpaiing, 1m0 3a4uTHIBAIOTCS ACCHCTEHTOM; IHCHhMEHHBIC
3aJaHusl  BBINOJHSIOTCA Ha Oymare penbedHo-ToueynbiM mpudrom bpaitng  mubo
HA/IMKTOBBIBAIOTCS] ACCUCTEHTY; 00YYaroIUMCs I BBIIIOJHEHUS 3aJjaHus NP HEOOXO0JUMOCTH
IPEOCTABIIAETCS. KOMIUIEKT MCbMEHHBIX MPUHAMJIEKHOCTEH U Oymara /i nucbMa pelibeHo-
TOYEUHBIM HIpUdTOM bpaiins;

- A8 caadoBUAAIIMX: 00eCrieynBaeTcss WHANBUIYAIbHOE PAaBHOMEPHOE OCBEILCHHE HE
meree 300 omrokc; oOydaromuMcsl s BBIIOJHEHUS 3aJaHus 1pu  HE0OXOAMMOCTH
IPEJOCTABIISETCS YBEINUUBAIOIIEE YCTPOUCTBO; BOZMOKHO TAKXKE MCIOJIb30BAHUE COOCTBEHHBIX
YBEJIMYUBAIOIIUX YCTPOICTB; 3aJaHUs JJIsl BBIIOJHEHUS 33aHUN 0OPMIISIFOTCS YBETUYEHHBIM
mpudrom;

2) JUTSL UTHBAJIUOB U JIUI C OTPAHUYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBbSI MO CJIYXY:

- AJIS TJIYXMX M CJIa00cablamux: odecrneuynBaeTcsl Halluuie 3ByKOYCHUIIMBAIOLIEH arl-
napaTypbl KOJUIEKTUBHOTO MOJIb30BaHMSI, P HEOOXOIUMOCTH 00yUarOIUMCS MTPEIOCTaBISAETCS
3BYKOYCWJIMBAIOIIAsl amnmaparypa MHIWBUIYaJbHOTO IOJb30BaHMS; NMPENOCTABIAIOTCA YCIyTU
CYpJOIIEPEBOUNKA;

- VISl CJICNOTVIYXHMX JOITyCKAETCsl IPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOIIETO YCIYTd THU-
docypaonepeBoIUrKa (IOMUMO TPeOOBaHUM, BBIMOJIHIEMbBIX COOTBETCTBEHHO JUISI CIENBIX U
TIIyXUX);

3) JUTSL JIAL C TSDKEJIBIMU HApYIICHUSMU PeYM, IIYXHX, CIa0OCTbIIAIIMNX JEKIUU U
CEeMMHapBbI, IPOBOIUMBIE B YCTHOH (opMe, MPOBOJATCS B MUCBMEHHOW (hopMe;

4) JUISl THBAJIU/IOB U JIUI] C OTPAaHUUYEHHBIMA BO3MOYKHOCTSIMH 3710POBbsI, MMEHOILIUX
HApYyLICHHS ONIOPHO-ABUIaTEJbLHOIO anmnapara:

- IS UL C HapyLIEHHUSMH ONOPHO-IABUIaTENBHOTO alnlapara, HapyIlIeHUsIMH ABUTaTENb-
HBIX (QYHKIUI BEpXHUX KOHEYHOCTEM WMJIM OTCYTCTBHEM BEPXHHUX KOHEUHOCTEW: MUChbMEHHbBIE
3aJJaHUsl HAJUKTOBBIBAIOTCA ACCHUCTEHTY; BBIMIOJIHEHUE 3a/laHui (TECTOB, KOHTPOJIbHBIX padoT),
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MIPOBOJIUMBIE B MHUCHbMEHHOHN (opMe, MPOBOIATCS B YCTHOM (popme myTem ompoca, Oecembl ¢

00yJaroumMcs.

10.

11.

12.

9. YueOHO-MeTOAHYECKOe U MH(OPMAIIMOHHOE 00ecneyeHre JUCHMIITTHHBI
9.1. JIutepatypa

bepmant A. @., Apamanosuu U. I'. KpaTkuii kypc matemarnueckoro asanusa. — CII0.: 13-
naTenbcTBO «Jlaany, 2005.

Haunxo I1. E., ITonoB A. I'., KoxeBaukosa T. fI. Beiciias MaTremMaTuka B ynpaXHEHUSIX U 3a-
nadax: Yueb. mocodue s By3oB. — M.: OO0 «MznarensctBo ACT»: OO0, 2000. «M3xa-
TeIbCTBO «Mup u obpazoBanue», 2014.

Harancon, W.I1. KpaTkuii Kypc BbICIIEH MaTeMaTUKHU [ DJIEKTPOHHBIN pecypc]: yueOHoe mo-
coobue. — OmnekrtpoH. gan. — CII6.: Jlamp, 2009. — 728 c. — Pexum pocryma:
http://e.lanbook.com/books/element.php?pll_id=283.

[Terpymxo, .M. Kypc Bbiciieli maTematuku. BBeaenue B matemaruueckuii aHanus. ug-
¢bepennmansHoe ucuucieHue. JIeKnun 1 nmpakTUKyM [ DIEeKTPOHHBIN pecypc]: yueOHoe mo-
cobue. — OmnektpoH. gan. — CII6.: Jlanp, 2009. — 288 c. — Pexum poctyma:
http://e.lanbook.com/books/element.php?pll_id=302.

[Terpymko, .M. Kypc Bbicmieli maremMatuku. MHTErpaibHoe ucuucieHne. OyHKIUU He-
CKOJIbKUX TiepeMeHHbIX. [(uddepennuansubie ypaBHeHus. Jlekuuu M mpakTukym [Dnek-
TPOHHBIN pecypc] : yuebHoe mocobue. — Dnektpon. gan. — CII6.: Jlans, 2008. — 606 c.
— Pexxum pocryna: http://e.lanbook.com/books/element.php?pll id=306.

[Tucemennsiit [, T. Koncnekr nekuuii no Bbicmieid Mmarematuke. Ilomueiii kypc. — M.: Beic-
mras mkoia, 2013.

CanpnoB A. A. Kpatkuii Kypc BbICIIe MaTeMaTHKU, TOM. 1, Tom 2. — I'po3Hsiit, 2014.
baraesa M. T. COopHUK 3a7a4 1O JTMHEHHON M BEKTOPHO anredpe M aHaTIUTUYECKOU Teo-
metpun.— I'po3ubiid, UIIL I'THH, 2007.

Abnynxamunos C. C., Acxabos C. H., berunrupues M. A., Cumonenko P. A. Kparkuii
KypC TEOpUHU BEPOSITHOCTEW M MAaTEMaTUYECKOW CTATUCTUKH: TEOPHs, MPUMEPHI, TUIIOBbIE
pacuérbl. YueOHoe 1mocobue Ui CTYyJEeHTOB TEXHHYECKUX By30B. —PocToB-Ha-/lony: OO0
«/Inamazon», 2001.

CaunoB A. A. KpatHble, KpUBOJIMHEHHBIE U IOBEPXHOCTHBIE HHTETpajibl. YuebHoe nocodue
o u3y4yeHuro pasznuena. — ['posusiit, UL I'THU, 2010.

CannoB A. A. Breicmias maremaruka. YuciaoBble M (QYHKIMOHANbHbIE psAIbl. YueOHO-
MeTOAMYECKOe TTocoOue 1Mo u3ydeHuto pasznaena. — ['posnsiit, UL TTHTY, 2013.

Hanaesa JI. III., Cocnambekona JI. C. CoopHuk 3anau. Juddepennpmanpable ypaBHEHUS. —
I'posusrii, UTTL IT'THUA, 2010.

9.2. MeTtoanuecKkue YKazaHusi 1J1sd oﬁyqamumxcﬂ IO OCBOCHMIO TUCHHUIIJINHBI (CM. nplmomeﬂne)

3a xadenpoit «Bpicmiasg U MpUKIaJHas MaTeMAaTHKa» B INIAaBHOM y4yeOHOM Koplyce 3a-

KpEIUIeHbI JIEKIMOHHAs ayauTopus Ne 1-16, aynuropuu 11 NpoBeAEHUS TPAKTUYECKUX 3aHATUN
NeNe 2-12, 2-27, 2-29, 2-31, 2-33, 2-35, 3-43, GOJMBIIMHCTBO U3 KOTOPHIX OCHAIIEHO TaOIHIIaMH,

rpaguYecKuM MaTepruaIoM, YepTeKamMu 110 JTHHEHHOM anredpe, eMeHTaM BeKTOPHOU anreOpsl,

AHAJTUTUYECKOU TeoMeTpHH, AuddepeHnnanbHOMy HCUUCICHUIO (QYHKIUI OHOM NepeMeHHOH,
UHTErpalbHOMY HcuHciaeHuno. B aynutopun 3-10 pa3menieH komnbroTepHbli kitacc. Ha kaden-

PC UMCIOTCA UHTCPAKTUBHAA JOCKA U IIPOCKTOP.
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http://e.lanbook.com/books/element.php?pl1_id=283
http://e.lanbook.com/books/element.php?pl1_id=302
http://e.lanbook.com/books/element.php?pl1_id=306

MeToauueckune YKazanusd 1o OCBOCHUIO JTHCHUILJIMHDBI «MaTemaTuka

1. MeToauuyecKue YKa3aHusa AJsd oﬁyqamumxca o NJIAHUPOBAHUKO U OpraHM3anuun
BPEMEHH, HeOGXOlII/IMOI‘O AJIF OCBOCHUSA TUCHUIIJIUHBI

N3yueHrne peKOMEHAYEeTCs HayaTh ¢ O3HAKOMIJICHHUS ¢ pabodeld mporpaMMol AMCUUILINHBL,
€e CTPYKTYpOWl M CoepiKaHueM pas3zienioB (MOIyJei), (GOHIOM OLIEHOYHBIX CPEICTB, O3HAKO-
MUTbCS ¢ Y4€OHO-METOAMYECKUM U UHPOPMALMOHHBIM 00€CIIEYeHUEM IUCIUIUINHBI.

Jucuumimza «MaTeMaTuka» COCTOUT U3 CBSI3aHHBIX MEXAY CO00I0 TeM, 00eCIeunBarOINX
II0CJIEI0BATEIbHOE U3YUEHUE MaTepuana.

OO0yuenue no qucuuIIMHe «MaTeMaTHKa» OCYILIECTBIISAETCS B CIeyIomuX hopmax:

1. Ayautopssle 3aHATUS (JIEKLIMU, IPAKTUUECKUE).

2. CamocTosTenpHas paboTa cTyneHTa (MOArOTOBKA K JICKIUSAM, MPAKTHUECKUM 3aHSITHUSM,
TECTaM M MHBIM (hopMaM MUCBMEHHBIX pa0dOT, MHAUBUAYaJIbHAs KOHCYJIbTALUS C MPENoiaBaTe-
nem).

3. NuTepaktuBHbIe (OPMBI IPOBEICHUS 3aHATUN (KOJUIOKBUYM, JICKIIHS U Ipyrue GOpMbI).

YuebHblil MaTepuan CTPYKTYpUPOBAH U M3y4€HHUE AUCLUILIUHBI IPOU3BOIUTCS B TEMaTHYe-
CKOM mocienoBaTeabHOCTH. Kax/1oMy NpakTHUYECKOMY 3aHSATHIO M CaMOCTOSATEIbHOMY M3yde-
HUIO MaTepuaa MpeauecTBYeT JIeKIus 1Mo JaHHOH Teme. OOyuaronyecss caMOCTOSITEIbHO MPO-
BOJIAIT MIPEBAPUTENILHYIO TIOATOTOBKY K 3aHSATHIO, IPUHUMAIOT aKTUBHOE M TBOPYECKOE yJacTHe
B 00CY)KICHUU TEOPETUYECKHUX BOIPOCOB, paz0dope MpoOIEMHBIX CUTYalluid U TOMCKOB MyTEH MX
pemeHusi. MHorue mpoOieMbl, W3ydaeMble B Kypce, HOCAT IAMCKYCCHOHHBIA XapakTep, 4YTo
IperoiaracT MHTEPaKTUBHBIN XapaKkTep MPOBEICHUS 3aHATHI Ha KOHKPETHBIX IPUMEpax.

Onucanue nocieaoBaTeIbHOCTH IeHCTBUN 00yJaroIerocs:

ITpu n3ydeHnuu Kypca ciieyeT BHUMATEIbHO CIyIIAaTh U KOHCIIEKTUPOBATh MaTepual, usJa-
raeMblii Ha ayAMTOPHBIX 3aHATHUAX. /|11 ero MoHMMaHUs ¥ KaueCTBEHHOI'O YCBOEHHUS pPEKOMEH-
JyeTcsl ceyromas Moclie0BaTeIbHOCTh AEHCTBHIA:

1. Mlocne okoHYaHUST YUeOHBIX 3aHATHH JUIS 3aKPEIJICHHUs MaTepuaia MpoCMOTPETh U 00-
JyMaTh TEKCT JIEKIIMU, TIPOCITYIIAaHHOW CETOMHs, pa3o0paTh paccMoTpeHHbIe nmpumMepsl (10 - 15

2. Ilpy MOATOTOBKE K JIEKIMH CIEAYIOMIETO JHS MOBTOPUTH TEKCT MPEABIAYIISH JIEKIUH,
HOJyMaTh O TOM, Kakasi MoxeT ObITh creayromas tema (5 - 10 MunyT).

3. B TeueHue Henenu BeIOpaTh BpeMs i pabOTHI ¢ IuTeparypoi B Oubianoreke (mo 1 ya-
cy).

4. Ilpu MOATOTOBKE K MPAKTHMYECKOMY 3aHSATHIO MOBTOPUTH OCHOBHBIE MOHATHUS IO TEME,
U3Yy4UTh IpUMeEpHI. Pelias KOHKPETHYIO CUTYaluIo, - MPEIBAPUTEIBHO MOHATh, KAKOW TEOpeTH-
YEeCKHi MaTepuall Hy)KHO UCTIOIh30BaTh. HaMeTHTh T1aH perieHus, monpodoBaTh Ha €ro OCHOBE
pemnTh 1 - 2 MpakTUYeCKUe CUTYalllH.

2. MeTtoauueckne yKka3anus no padore o0y4arouuxcsi Bo BpeMsi poBedeHUsl JeKIHii.

Jlexum garot O6yanOIHHMCﬂ CUCTCMATHU3UPOBAHHBIC 3HAHHUA MO0 JUCHUIINIMHE, KOHIUCHTPH-
PYIOT X BHUMAHHUC Ha HanOOoJIee CI0KHBIX M BAXKHBIX BOIIpoOcCax. Jlexmun OOBIUHO M3JIaraloTCs B
TPAAUIIMOHHOM HUJIK B HpO6JICMHOM CTHIIC. I[.HSI CTYACHTOB B OOJIBIIIMHCTBE CJIy4acB B HpO6HCM-
HOM CTHUIIC. HpO6J’IeMHBII71 CTWJIb MO3BOJIACT CTUMYJIHUPOBATE AKTUBHYIO ITO3HABATCIIBHYIO [ICA-
TCIBbHOCTb 06yqa101u14xc;1 U UX UHTCPCC K NUCHUIUINHE, (I)OpMI/IpOBaTL TBOPYCCKOC MBIIICHHC,
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npuberaTb K MPOTHUBOIOCTABIECHUSIM U CPaBHEHUSM, AenaTbh 000O0IIeHNs, aKTHBU3UPOBATh BHU-
MaHHe 00y4aroIUXCs MyTeM MMOCTAHOBKU MPOOJIEMHBIX BOIIPOCOB, MOOIIPSTH JUCKYCCHIO.

Bo Bpems NeKIIMOHHBIX 3aHATUI PEKOMEHYETCSl BECTU KOHCIIEKTUPOBaHUE Y4eOHOTro MaTe-
puana, oOpamars BHUMaHUe Ha (GOPMYIMPOBKH M KATETOPHUHU, PACKPBHIBAIOIINE CYTh TOTO WU
MHOTO SIBJIEHUS, WJIA IIPOLIECCOB, BBIBOJIbI U ITPAKTUUYECKHE PEKOMEHIALINH.

KoHcnekt sekuuu aydie noapasaeisaTh Ha MMyHKTHI, COOMI01asi KPacHYIO CTPOKY. DTOMY B
OonbIOH cTeneHn OyayT cliocoOCTBOBATh BOIIPOCH! IJIaHA JICKLUH, NPEAI0KEHHbIE NIPEenoaaBa-
tesaM. Crnenyer oOpaliaTh BHUMAaHHWE Ha aKLEHTHI, BBIBOJIbI, KOTOPBIE JIENIAaeT MPEenoiaBarelb,
oTMe4as HauboJiee BaKHbIE MOMEHTHI B JIEKIIMOHHOM MaTepuaie 3aMEYaHUsIMHU «BaXHO», «XO-
pOILIO 3allOMHUTH» U T.I. MOXKHO /I€7aTh 3TO U C IIOMOIIBIO Pa3HOLBETHBIX MAapKEPOB WUIIU PY-
4eK, 0AUYEPKUBas TEPMUHBI U OIIPE/ICTICHHUS.

LlenecooOpa3Ho pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpaIleHUH, ab0peBuaTyp U CUMBO-
noB. OgHAKO TIpH JallbHEHIIeH paboTe ¢ KOHCIIEKTOM CHMBOJIBI JIYYINE 3aMEHUTh OOBIYHBIMU
CJIOBaMH 151 OBICTPOTO 3pUTEIBHOIO BOCIIPUATHUS TEKCTA.

PaGoTast Hai KOHCIIEKTOM JIEKIUi, HEOOXOIMMO HCIOJIb30BaTh JINTEPATYpy, KOTOPYIO pe-
KOMEH/I0BaJl Ipenojaasarenb. MIMeHHO Takas cepbe3Hasi, KpONoOTiuBas paboTa ¢ JIEKLUOHHBIM
MaTepHaJIoM MO3BOJIUT IITyOOKO OBJIa/IeTh TEOPETUUECKUM MATEPUATIOM.

Temaruka Jekuuii Jaetcst B pabodeil mporpaMMe JUCIUIINHBL.

3. MeTtoanuecKkue YKazaHust Oﬁy‘lalOIlH/lMCﬂ IO MMOATOTOBKE K NPAKTUYC€CKUM 3aHATUAM

Ha mpaktuueckux 3aHSATHSX MPUBETCTBYETCS aKTHUBHOE Y4YacTHE B OOCYXKJIEHUM KOHKPET-
HBIX CHUTYaIllUi, CIIOCOOHOCTh Ha OCHOBE TOJYUYEHHBIX 3HAHHWA HAXOAWUTh HamOolee AP (eKTHB-
HBIE PEIICHHUS MTOCTABIEHHBIX MPOOJIEM, yMETh HaXOIUTh MOJIE3HBIN TOMOTHUTEIBHBIA MaTepUal
M0 TEMaTUKE CEMUHAPCKUX 3aHATUH.

CryneHTy peKOMEHIyeTCsl CIIeIyIolas cCXeMa MOATOTOBKH K MPAKTUYECKOMY 3aHITHIO:

1. O3HakoMIIeHHE C TUJIAHOM TMPAKTHYECKOTO 3aHITHs, KOTOPBIH OTpa)kaeT CoOJepKaHUe
MPEAJIOKEHHON TEMBI;

2. TlpopaboTaTh KOHCIEKT JICKITHIA,

3. [IpouynTaTth OCHOBHYIO JIUTEPATYPY.

B mporiecce moAroTOBKY K MPAKTHYECKUM 3aHSATHUSM, HEOOXOJUMO OOpaTUTh 0COO0OE BHH-
MaHHE€ Ha CaMOCTOATENIbHOE U3YUYEHHE PEKOMEHI0BAHHON JInTepaTypshl. [Ipu Bcell moHOTE KOH-
CIIEKTHUPOBAHMS JICKIIMM B HEH HEBO3MOKHO H3JIOKUTh BECh MaTepHall M3-3a JUMUTA ayIUTOP-
HBIX yacoB. [loaTomMy camocTosiTensHas paboTa ¢ ydeOHUKaMH, y4eOHBIMU MOCOOUSMHU, Hayd-
HOM, CIIPaBOYHOM JINTEPATypOil, MaTepralaMu NMEpUOANYECKUX M31aHui u MHTepHeTa sBisercs
Haubosee >G(HEeKTUBHBIM METOAOM MOJNYyYEHUS JOMOJHUTENbHBIX 3HAHUHM, MO3BOJSET 3HAYH-
TETbHO aKTHBHU3WPOBATH MPOIECC OBJIAJICHUS HWHPOPMAIHEH, CIIOCOOCTBYeT 0oJiee TIIyOOKOMY
YCBOEHHUIO M3y4aeMOro Marepuaina, popMUPYeT y CTYIEHTOB OTHOIIECHHE K KOHKPETHOM Mpo-
Osieme. Bce HOBBIE TIOHSATHSA TIO M3y4aeMOW TeMe HEOOXOJWMO BBIYYHTh HAM3yCTh W BHECTH B
ryioccapuil, KOTOpbIH 11eJ1eco00pa3HO BECTH C CaMOT0 Hayaia U3y4eHHs Kypca;

4. OTBETUTH HA BOMPOCHI IJIaHA MPAKTUIECKOTO 3aHSITHSI,

5. BBIMOTHUTH TOMaIlIHEee 3aaHHeE;

6. IIpopaboTarh TECTOBBIE 3aaHUS U 33]1aUH,

7. Tlpu 3aTpyaHeHUsIX cHOPMYIUPOBATH BOMPOCHI K MPENO/1aBaTENIO.
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PesynbTat Takoil paboThI 1OKEH MPOSIBUTHCS B CLIOCOOHOCTH CTYJIEHTa CBOOOJHO OTBETUTh
Ha TEOPETUYECKHUE BOIIPOCHI IIPAKTUKYMa, BBICTYIIATh U y4aCTBOBaTh B KOJUIEKTUBHOM OOCYX/i€e-
HUH BOIIPOCOB M3Y4a€MOU TEMBI, IIPABUJILHO BBIIIOIHATH IIPAKTUYECKUAE U MHBIC 3aaHUs, KOTO-
pble atoTcst B (POHIE OLEHOYHBIX CPEACTB AUCHIUIUINHBL.

4. MeToanyeckue YKazaHnus Oﬁy‘laIOIIII/IMCH MO0 OpraHusanuun CaMOCTOSITEJILHOM paﬁoTbI

[lenp opraHu3any CaMOCTOSITENIBHONW paboThl MO AMCHMILIMHE «Marematuka» — 3TO
yriayOieHne U pacliipeHue 3HaHui B 001acTu MaTeMaTHKU; (GOpMHUpPOBaHKHE HaBbIKA U HHTEpEca
K CaMOCTOSITEJIbHOM TTO3HABATEIIbHOM JEATEIBHOCTH.

CamocTtosTenbHas paboTa 00yJarommXxcs SBISETCS BaXKHEHIIIMM BUIOM OCBOCHHUS COZAEpKa-
HUS JUCUUIUIMHBL, TIOATOTOBKU K MPAKTUYECKUM 3aHATHIM M K KOHTPOJbHOH padore. Croza xe
OTHOCSITCSI U CaMOCTOSITENIbHOE YIIyOJIEHHOE M3Yy4YE€HHE TeM JIUCUUIUIMHBIL. CaMoCTOsATENbHas
paboTa mpeacTaBisieT cOOOM MOCTOSHHO JEHCTBYIOIIYIO CHUCTEMY, OCHOBY 00Opa30BaTEbHOTO
nporecca ¥ HOCHT MCCIIEIOBATENIbCKUN XapaKTep, YTO MOCIYKHUT B OyIyIIeM OCHOBAaHHEM ISt
HAIMCAaHUs BBITYCKHOM KBaTU(UKALMOHHONW pabOThI, MPAKTUYECKOTO MPUMEHEHHS TIOTyYEHHBIX
3HAHUU.

Opranuzanus camMOCTOSITENFHOM PabOThl 00YYAIOIIUXCS OPUEHTUPYETCS HAa aKTUBHBIE Me-
TOJIbI OBJIAJICHUS 3HAHUSMU, Pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEMH, Mepexo OT MOTOYHOIO K UH-
JTUBUIYATH3UPOBAHHOMY O0YUYEHHIO, C YI€TOM NOTPEOHOCTEH U BO3MOXKHOCTEH JIMYHOCTH.

[TpaBuiibHasE opraHu3alsl CAaMOCTOATEIbHBIX YUEOHBIX 3aHATUN, UX CUCTEMAaTUYHOCTb, Iie-
necoo0pa3Hoe TUTAaHUPOBAHHME PabOUYEro BPEMEHH MO3BOJISET CTYJAEHTAM pa3BUBATh YMEHUS U
HaBBIKH B YCBOCHUHU M CHCTEMATH3aIMU MPUOOpPETaeMbIX 3HAHHH, 00eCcIednBaTh BBICOKHH ypo-
BEHb YCIIEBAEMOCTH B MEPUOJA OOy4YEHHS, MOTYyYUTh HABBIKHU MOBBIIMICHUS MPOPECCHOHATHHOTO
YPOBHSI.

CamocrosTenbHas paboTa peanszyercs:

- HEINOCPEZICTBEHHO B IIPOLIECCE AyUTOPHBIX 3aHATUH - Ha JIEKIUAX, TPAKTHYECKUX 3aHATUAX;

- B KOHTAaKTe ¢ IpernojaBaTejeM BHE paMOK paclMCaHUs - Ha KOHCYJIbTALUAX 110 y4eOHBIM
BOIIPOCaM, B X0JI€ TBOPUECKUX KOHTAKTOB, PH JIMKBUAALMH 3a/10JKEHHOCTEHN, PU BBINOIHEHUN
WHAUBUAYaAJIbHBIX 3a/laHUM U T. 1.

- B Oubnuorteke, 1oma, Ha Kadeape NPy BHIMOIHEHUH 00ydaromuMcsl Y4eOHbIX U MpPaKTU-
YECKHUX 3a/1a4.

Bunbsl CPC u xputepun OLleHOK

(mo 6amnbHO-periTunroBoil cucreme I THTY, CPC ouenuBaercs B 15 6amnoB)

KonrponsHas padora

Konnoksuym

TeMmbl 111 CaMOCTOATENLHON paOOThI MPOMUCAHBI B pa0odell mporpaMme JUCIUTITUHBL. -
(EeKTUBHBIM CpEICTBOM OCYLIECTBIEHUS OOYYarOIIUMCS CaMOCTOSITENIbHONM pPAaOOTHI SBISETCS
AJIEKTPOHHAsT WH(POPMAIIMOHHO-00pa3oBaTebHas Cpela YHUBEPCUTETA, KOTOpask o0ecreynBaeT
JOCTYN K Y4eOHBIM IUTaHaM, pabodyuM IporpammaM JUCHUIUIMH (MOAYJEN), MPaKTHK, K U3JaHH-
SIM DJIEKTPOHHBIX OMOIMOTEYHBIX CUCTEM.
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