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1. eau 1 3aa1a494 JUCHMIJIMHbBI

Heabo mareMaTndyeckoro oOpa3zoBaHUs CHEUAINCTA SBISETCA: 00ydyeHHE CTYJEHTOB OC-
HOBHBIM TIOJIOKCHUSIM U METOJaM MaTeMAaTHUKH, HaBBIKAM MOCTPOCHUS MaTeMaTHYeCKHX JOoKa3a-
TEJIBbCTB IYTEM JIOTUYECKUX PACCYXACHUI, METOJIaM pEelIeHHs 3a/1a4.

3agayamMu U3ydeHUs TUCIUTUIMHEI SBISETCS 00YYCHHE CTYACHTOB OCHOBHBIM MaTeMaThude-
CKHMM METOJIaM, UX 3HaKOMCTBO C Pa3JIMYHBIMU NMPUIOKEHUSIMHU 3TUX METOJIOB K PEIICHUIO TIPAKTH-
YEeCKUX 3a/1a4, JieJiasi Py 3TOM YIIOp Ha Te pa3Jieibl MAaTeMAaTHKH, KOTOPBIE B COOTBETCTBUU C y4eO-
HBIMH TUTaHaMU UMEIOT Ba)KHOE 3HAY€HHUE JJI1 TOrO WM MHOTO Npo(uis MOATOTOBKU CIIELHAIH-
CTOB.

2. MecTo IMCHUILUIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

Maremaruka oTHOcuTCs K biioky 1 00s3aTenpHOM YacTH yueOHOro IiaHa.

OcCHOBOW OCBOCHHSI JAaHHOW Y4eOHOM MUCIUTUIMHBI SBJISETCS IIKOJBHBIN KypC MAaTeMaTHKH.
DJeMeHTBhI HEKOTOPHIX pa3/ielioB MaTEeMAaTHUKU, U3y4aeMbIX B By3e (BeKTOopHas anreOpa, auddepen-
[[MAJIbHOE Y MHTETpalbHOE UCUYMCIICHUS (QYHKIMHM OJHOM MepeMeHHOW, aHaJUTUYecKas reoMeTpus),
3aJI0KECHBI B MIKOJBHOM Kypce MaTeMaTHUKH; 3HAHWE ITHUX DJIEMEHTOB O0S3aTENbHO KaK IJIsl Yriyo-
NEHHOTO M3YYEHHUS YKAa3aHHBIX Pa3JIelIoB MaTEMAaTUKH B BYy3€, TaK WM Ui OCBOCHUS TaKUX Pa3JIelioB,
M3y4eHUE KOTOPBIX MPEIYCMOTPEHO TONBKO B BhICIICH MaTemaruke (nuddepeHnnaisnoe ucuncue-
HUue (QYHKIMI HECKOJbKUX NMEpEeMEHHBIX, MuddepeHanbHble YPaBHEHUS, BEIYUCIEHUE YHCIOBBIX
XapaKTEPUCTHK CITyYaHBIX BEJIMYUH, UCIOJIH30BAHUE MATEMAaTHYECKUX METOJIOB OOpabOTKH CTaTH-
CTHYECKHX JaHHBIX U JAPYyTHE).

JanHast AMCLMIUTMHA SBISETCS MPEIIIECTBYIOMIEH ISl CIEAYIOMIUX €CTECTBEHHOHAYUHBIX U
o0menpoeCCHOHATBHBIX YYEOHBIX JIUCHIUILIINH, PEITYCMOTPEHHBIX B yUEOHBIX IJIAHAX CIICIHAIh-
HocTel HampasieHus: «['ocyaapcTBeHHOE W MyHUIMIIAIbHOE ynpasieHue»: «Mupopmarukay, «Me-
TOJIbI IPUHATHUS YIIPABIECHUYECKUX pelieHui», «ColuaabHO-3KOHOMUYECKas CTaTUCTHKaY, «CHcTeM-
HBIM aHamn3», « IKOHOMUKO-MATEMAaTUYECKOE MOJCIMPOBAHUE B YIpaBieHUW», «Maremarnyeckue
METObI U MOJIETH B 3KOHOMHUKE.

3. Ilepeyennr miIaHMpyeMbIX pe3yJbTaTOB OOy4YeHHs] MO JMCHHUILIMHE (MOAYJIIO),

COOTHECCHHBIX ¢ HHAUKATOPaAMHU JOCTHKCHUS KOMIIeTeH it

Taoauna 1

Kox mo ®1oC NuHaukaTopbl 10CTHKEHU S Iliianupyemble pe3yibTaThbl 00yUeHUs
1o JUCHUIINHE

Oob6menpodeccnoHaibHbIE

OIIK-3. Cnoco-
O€H IpUMEHSTD
OCHOBHBIE T10JI0-
XKeHus QpyHaa-
MEHTAJIbHBIX
€CTECTBEHHBIX
HayK U Hay4HbIX
TEOPUi IIPHU HIPO-
BE/ICHUU HAYYHO-
UCCIIEIOBATENb-
CKHX paboT 1o

OIIK-3.1 - Bnazneer 0a30BBIMU 3HAHU-
AMA B 00macTu (yHIAMEHTAIbHBIX
pa3zenoB MaTeMaTWKH, (DHU3MKH, XH-
MHH U OHMOJIOTMH B 00BEMeE, HEOOXO-
JMMOM ISl OCBOCHHS (DU3HYECKUX,
XHUMHUYECKUX U OMOJIOTHYECKUX OCHOB
B 9KOJIOTHH U TIPHUPOIOIIONB30BaHHUS.
OIIK-3.2 - nemoHCTpUpYET

YMEHHE OCYIIECTBIATH MOUCK MHQOP-
Malluy, paCCMaTPUBATh Pa3IHYHbIC
TOYKH 3PCHHUS TSl PEUICHUS

3HaTh OCHOBHI JINHEHHOU aireOphI ¢
AJIEMEHTaMH aHAIUTHYECKON reOMEeTpHH,
MaTeMaTUYeCKUIl aHaJIN3, OCHOBBI JIHC-
KPETHOM MaTEeMaTUKH, OCHOBBI TEOPUU
0OBIKHOBEHHBIX A dHepeHITnaTbHBIX
YPaBHEHUN, OCHOBBI

TEOPHUH BEPOATHOCTEN U MaTeMaTHuye-
CKOM CTaTUCTHKHU.

YMeTb NpUMEHATh MaTEMAaTUYECKHUE Me-
TOJIBI JIJISl PEIICHHSI TUTTOBBIX TPOdeccH-
OHAJIBHBIX 33]1a4, OPUEHTUPOBATHCS B




U3YYEHHIO B BOC-
MIPOU3BOJICTBY
MUHEpaITbHO-

CBIPBEBOM 0a3bI

ITOCTAaBJICHHBIX 3aJa4.

CIIPaBOYHOM

MaTeMaTHYECKOH TuTeparype, mpuoodpe-
TaTh HOBbIE MAaTEeMaTUYECKUE 3HAHUS,
UCIIOJNB3YS COBpEMEHHBIE 00pa3oBaTelb-
Hble U HHPOPMAIIMOHHbBIE TEXHOJIOTHUH,
HCIIOJI30BATh MATCMATHYCCKYIO JIOTUKY
U1t POPMHUPOBAHUS CYXKACHUN MO COOT-
BETCTBYIOIIUM IPOPECCHOHATBLHBIM IPO-
Oemam.

BaageTs MeTo1aMu IOCTPOSHUS TIPO-
CTEHIINX MaTEMAaTUUECKUX MOJEIEH TH-
MOBBIX IPO(ECCUOHATBHBIX 33/a4, METO-
JIaMu 00pabOTKH AKCIIEPUMEHTAITbHBIX
JaHHBIX U aHAJIN34a MOJYUCHHBIX PE3YJib-
TaTOB.

4. OO0bem AUCHMILVIMHBI U BUJbI y4eOHOH padoThl

Tabéauna 2
Beero 4/3. ex. Pa30uBKa 10 ceMecTpam
Buj yueOHoii padoThbl ODO (B Henem10), 4 3P0 (mo cemecTpam), 4
(010110) 300 1 2 3 1 2 3
KonrakTHas pabora
(Bcero) 200/5,6 60/1,66 68/1,9 64/1,78 68/1,9 20/0,56 20/0,56 20/0,56
B ToM umncie:
Jlexun 100/2,8 30/0,83 34/0,95 32/0,89 | 34/0,95 10/0,28 10/0,28 10/0,28
{11_1[);1)1@1/1%01(1/16 aHATHA 100/2,8 | 30/0,.83 | 34/0,95 | 32/0,89 | 34/0,95 | 10/0,28 | 10/028 | 10/0.28
CamocTosTeabnas pa- | 515 g6 | 390/10,84 | 401,11 | 80222 | 912,52 | 1531 | 124344 | 15V41
0ota (Bcero) 9 9
B toMm umucie:
W3YUCHHC BONPOCOB, BEL- | 11,5 o | 390/10.84 | 40/1,11 | 80/2.22 | 912,52 | 11331 | 04344 | 1PV
HeceHHbIX Ha CPC 9 9
KouTtpoJsb 57/1,58 18/0,5 36/1 - 21/0,58 | 9/0,25 - 9/0,25
IK3a- IK3a- IK3a- IK3a-
3a4erT 3a4yerT
MEH MEH MEH MEH
Obmas Tpynoem- 468/13 468/13 144/4 144/4 180/5 144/4 144/4 180/5
KOCTHb
5. Conep:xaHue THCHUILINHBI
5.1. Pasznennsl AMCHUIIIMHGBI H BUALI 3aHATHH
Tao6aumna 3
N‘.’ PacrlpeIle.ﬂeHl/Ie qacoB 110 BUaAamM 3aHﬂTI/lﬁ
/ Hal/IMeHOBaHI/le pa3l[e.]'la JUCIHUIIJIUHDBbI
i JK 113 Bcero




1 cemecTp
Bcero 34 34 68
1 | JIuneitnas anrebpa 6 6 12
2 | DneMeHTBl BeKTOPHOH alreOphbl 6 6 12
3 | AmanuTHdeckas TeoMeTPHsI 8 8 16
4 | Teopus npeaeion 6 6 12
5 HuddepenuunansHoe ucuncnenne GyHKIUNA OAHON nepe- 2 2 16
MEHHOU
2 cemecTp
Bcero 32 32 64
5 JubdepennunanpHoe HCUnUCIeHne (YHKIUA HECKOIBKIX 10 10 20
MePEMEHHBIX
6 | MHTerpansHOE HCUNCIIEHUE 10 10 20
7 | Auddepenunanbapie ypaBHEHUS 12 12 24
3 cemecTp
Bcero 34 34 68
8 | Pansr 16 16 32
0 i i -
9 CHOBBI TEOPHHU BEPOSITHOCTEH U MATEMATUYECKON CTATH 18 18 36
CTHKH
HTroro 100 100 200
5. 2. JlekiuOHHBbIE 3aHATHS
Taonuua 4
NeNe | HammenoBaHue pas-
Coaeprxanue pasnesioB
/I | pejia JUCHMILIMHbBI
1 cemecTp
1 2 3
Onpenenurenu 2-ro U 3-ro NOPSAKOB U UX CBOMCTBa. BeluncieHnue onpene-
nuteneil. MUHOPHI U anreOpanyeckue nonoiHeHus. OnpeaenuTeNu n-ro mo-
1 | Jluneiinas anre6pa | piixa. Pemienue cucreM ypaBHEHUI C MOMOILBIO onpeaenuTeneii. MaTpuibl

u neiictBug Haja HUMH. OOpatHas marpuma. MaTpuyHBIH CIIOCOO peleHHs
CHCTEM JIMHEHHBIX ypaBHeHUU. Meton ["aycca pemieHHus CUCTEM JIMHEMHBIX
YpaBHEHUH




DJ1eMeHThI
BEKTOPHOI
aJare0pbl

[Tonstue BekTopa. JInHeiHbIe onepanuu HajJ BEKTOpaMmu. JIMHEiiHas 3aBUCH-
MOCTb BEKTOPOB Ha IUIOCKOCTH. ba3zuc Ha mockoctu. Ilpoekuusa BekTopa Ha
ocb. CkansipHOE, BEKTOPHOE, CMEIIAHHOE IPOM3BENCHHS BEKTOPOB U UX
CBOMCTBA. ['€OMETPUYECKUN CMBICI BEKTOPHOIO M CMELIAHHOIO IPOU3BEC-
HUU

AHauTHYeCKas
reoMeTpus

YpaBHEHUs IPSIMOM Ha IIOCKOCTH. YTOJI MEXAYy IBYMs HpsMbIMHU. Touka
[IEPECEYCHMS JBYX NPAMBIX. Y CIOBUS MAPAJLIEIBHOCTH U YCIOBHE IEPIICH-
JUKYJISIPHOCTH JBYX IpsMBIX. PaccTrosiHue OT TOYKM 10 mpsAMou. [leneHue
OTpe3Ka B JaHHOM oTHouleHuu. [lnomane TpeyronapHuka. Kpussie 2-ro mo-
psAKa: OKPYXKHOCTb, JJIIHUIIC, TUIlepOoia, napadoia. YpaBHEHHs IJIOCKOCTH.
B3anmHoe pacnoniokeHue ABYX IUIOCKOCTEH. YpaBHEHHUs] MPAMOM B Tpo-
CTpaHCTBE. B3auMHOE pacrosiokeHue IpsMOM M INIOCKOCTH. Todka mepe-
CEUYEHHUSI MPSIMOM C TITIOCKOCTBIO

Teopus npenenos

IMpenen pyHkumu Npu x — 400, X —> —0, X —> X,. beCKOHeYHO Majble QyHKIMHY.

Orpannvennble QyHKIHH. beckoHeuHo Oonbme GYHKIUHN U UX CBA3b ¢ OECKOHEUHO
ManbiMi GyHKIUsIMH. OCHOBHBIE TEOPEMBI O Tpeenax. PackpbiTie HeonmpeaeneH-

. 0 o
HOCTEH BHUIA 6, — . 3ameuarenbHbie Tpenensl. HempepoiBHOCTH GyHKIHH. TOYKH
o0

paspbiBa U uX kinaccubukaiusa. CBOHCTBa HENPEPHIBHBIX (PYHKIUN: OrpaHHYCH-
HOCTbH, CYIIIECTBOBAaHUE HAHMOOJBIIETO M HAMMEHBIIETO 3HAYCHUH, TPOMEKYTOTHBIX
3HAUYEHUN

JAudpdpepennnanbHoe
HCYHUCIeHH e
(pynxuumn ogHoi
nepeMeHHOI

ITpou3Bo/HBIE OCHOBHBIX dJIeMEHTApHBIX GyHKIWHA. [(nddhepeniman QyHKIHT U ero
reoMeTpuueckuii cMbici. CBa3b auddepeHiinana ¢ npou3BoaHoN. IHBapuaHTHOCTD
hopmbl muddepennrana ciaoxHon GpyHkun. CBI3b MEXKIY AU HepeHIIUPYEMOCTHIO
U HempepbIBHOCTHIO. [IpuMenenue auddepeHimana K TpuOIKEeHHBIM BEIYHCICHH-
sMm. [IpousBonuble u auddepeHuansl BeICUX MOpsakoB. OCHOBHBIE TEOPEMBI O
muddepeHnupyeMbIx GyHKIMIX: TeopeMbl Depma, Poss, Jlarpawxka, Komm. Ipa-
BuIO JlomuTanis ¥ ero UCIoJL30BaHUE I PACKPBITHS HeonpeaeaeHHocTel. Mccre-
JIoBaHUe (PYHKIMH ¢ TIOMOIIBIO Tpon3BoaHON. Touku sxcTpeMmyma GyHkin. Heob-
XOJIMMOE€ W JIOCTaTOYHOE YCIOBHS CYIIIECTBOBAaHUS JKcTpeMyMa. Haxokienue
HAMOOJIBIIIETO W HANMEHBIIECTO 3HaUCHUN QYHKINH, TuddepeHInpyeMoii Ha OTpes-
ke. MccnenoBanne BoimykiocTd (GyHkiuu. Touku meperuda. ACUMOTOTHI rpaduka
(dyskiuyr. O01Ias cxeMa UCCeI0BaHus PYHKINUU U MOCTpoeHuUs e€ rpaduka

2 cemecTp

JAudppepennnanbHoe
ucuymucjieHue pyHk-
U HECKOJBbKHX
nepeMeHHbIX

OYHKIMK HECKOJNBKUX TMepeMeHHbIX. O0nacTh onpeeneHus, THHUN YPOBHS (PyHK-
UM JIBYX TIepeMeHHBIX. [Ipesen M HenmpepblBHOCTh (PYHKIMU JBYX MEPEMEHHBIX.
Yactaele mpousBoanbie. [Tomueii auddepeniman. IxcrpemyM GYHKIMH ABYX Iie-
pemMeHHBIX. Haubomnbliee 1 HauMeHbIllee 3HaYCHHST (DYHKITMH ABYX MEPEMCHHBIX B
3aMKHyTOW oOmactu. [lpomsBoanas mno HamparieHuto. ['pamuent. KacarenpHas
TUTIOCKOCTh M HOPMAaJh K MIOBEPXHOCTH. MeTo HauMEHBIIUX KBaIpaToB 00pabOTKH
SKCHEPUMEHTAIbHBIX JAHHBIX




HHuTerpajabHoe uc-
yncjaeHne GQyHKIUU
OJIHO¥ MepeMeHHOo

[lepBooOpaznas. HeompeneneHHbIil HHTETpan U ero cBoiicTBa. TaOmuiia 0OCHOBHBIX
uHTerpasioB. OCHOBHBIE METOJIBI MHTETPHPOBAHMS: HEMOCPEICTBEHHOE WHTETPHUPO-
BaHUE, METOJl MOACTaHOBKU. VHTerpmpoBaHue no vactsM. KomrmekcHsle uucia.
Anrebpandeckas (opma 3amucy KOMIIEKCHOTO yucia. Moayib u aprymeHT. [leii-
CTBUS HaJ KOMIUIEKCHBIMU YHCIaMH. TpUTOHOMETpHYEcKas W MoKa3aTenbHas (hop-
MBI 3allUCU KOMILIEKCHOro umucia. @opmyna Myapa-Jlaninaca. MHorounessl. Teo-
pema besy. OcHoBHas Teopema anreOpbl. Pa3noskeHre MHOrouwIeHa Ha JTUHEHHBIE U
KBaJpaTHbIC MHOKUTENHN. PanmoHanbHbie po0H U pasioKeHne MpaBUIEHON ApoOH
Ha Tpocrteimue apobu. MuTerpupoBanue mpocTeimmx apoOeii. MuTerprupoBanme
palMoHaNbHBIX ApoOel. VHTerpupoBaHUE MPOCTEHIINX TPUTOHOMETPHUUECKUX
¢yakuuii. UaTEerpupoBanne uppanoHaIbHBIX (QyHKUIMH. OnpenerneHHbI HHTerpal
KaK TpejeN MHTerpalbHONM cyMMBl. Teopema cymectBoBanms. CBOWCTBa ompee-
JIGHHOro MHTerpaia. Teopema o cpeaHeM. Teopema o0 MPOU3BOJHONW MHTErpajia 1o
nepeMeHHON BepxHed rpanune. @opmyna Herotona-Jleiibnuma. 3amena nepemeH-
HOW B OTIpe/IeTIeHHOM WHTerpajie. MIHTerpupoBaHue Mo 4acTsM B ONpPEeIeHHOM HH-
terpane. [IpumosxeHus onpeIeIeHHOr0 HHTErpaia: BRIYUCICHHE IIIOMIa e TUTOCKUX
($uryp B I1€KapTOBBIX U NOJAPHBIX KOOPAUHATAX, AJTHHBI JyTd, 00beMoB Ten. HecoO-
CTBCHHBIC HHTErpajbl ¢ OSCKOHCYHBIMH TPaHUIIAMH M OT DPa3pbIBHBIX (DYHKIHMH.
[Ipu3Haku cpaBHEHHUS! HECOOCTBEHHBIX HHTETPAIOB

JAudppepennunaib-
Hble YPABHEHHUS

3anaun, npuBozsmye K auddepeHIHanbHBIM YpaBHEHHAM. Teopema CyIIecTBO-
BaHUS W €UHCTBEHHOCTH peIleHUs s Tu¢GepeHIIUAILHOTO YpaBHeHHS 1-T0 T0-
psaka. YpaBHEHUS C pasfelsioNUMUCS MIEPEeMEHHBIMU, OJHOPOIHBIE W JIMHEHHBIC
ypaBHeHus 1-ro mopsiaka. JuddepeHnnanbapie ypaBHeHUS 2-ro nopsaka. OCHOB-
HBIC OHATHS. Teopema cyliecTBoBaHus pemeHus. [Ipocrelimue ypaBHeHuUs, A0MyC-
KalIUe MOHWXKEeHHUe mopsaka. JluaelHsie nuddepeHIranbHbIe ypaBHEHHS 2-TO
nmopsinka. OmpeneneHne W cBoiicTBa. JIMHEHHBIE OMHOPOIHBIE M HEOTHOPOIHEIC
ypaBHeHusi. TeopeMa 0 CTPYKType OOIIEro peuicHus HEOJTHOPOJHOTO YPaBHCHHS.
Jluneitnpie nuddepeHnnanbHbIE YpaBHEHHUS C IMOCTOSIHHBIME Kod(duimeHTamu.
PemieHre oqHOPOIHBIX ypaBHEHUH. PeriieHre HeOMHOPOAHBIX nuBdepeHIINATIbHBIX
ypaBHEHUH ¢ MOCTOSHHBIMH KO3 duireHtaMmu MeToaoM moaoopa. Cucremsl aud-
(hepeHnManbHBIX ypaBHeHUH. HopmanbHas cucteMa. MeToa UCKITIOYCHUS PEIICHUS
CHUCTEMbl YpPaBHECHU M

3 cemecTp

Panni

Uncnossie psaapl. CxoguMocTs U cymma psga. OCHOBHBIE CBOWCTBA CXOISIIHUXCS
psnoB. HeoOxoaumoe ycioBHe CXOIMMOCTH 3HAKOMOJIOKHUTEIBLHOTO psifa. Teopembl
cpaBuenus. Ilpm3naku Hamambepa, Komm. 3Hakouepemyromuecss psnbl. [Ipu3Hak
Jletioauma. Ilonarue o dyHKIMOHAIBHOM psife. CTeneHHbIe psaapl. MHTETpan u pa-
auyc cxoaumoctu. @opmynel Maknonepa u Teitnopa. Paznoxxenue QpyHKmii B psabt
Maxkunonepa.




OcHoOBBI TEOPUM
10 BepOATHOCTEM H
MaTeMaTH4YeCKOMI
CTATHCTHKH

OOume npaBuia KOMOWHATOPUKHU: MPAaBHIIO CYMMBI, IPaBUIIO NMpOH3BeneHHs. BbI-
Oopku dyIeMeHTOB. Pa3MmereHus, mepecTaHoBKy, codeTanus. CiryqaifHble COOBITHS U
onepauun Hajg HUMU. HecoBmecTHble coObitus. IlonHas rpynma momapHO HECOB-
MecTHBIX coObITHi. Kitaccuueckoe onpenenenue BepositTHocTH. CBoiicTBa Kiiaccuye-
CKOM BEPOSITHOCTU. Y CIIOBHAsI BEPOSITHOCTh. DopMmylia MOJIHON BeposiTHOCTH. Dop-
myna baiieca. IloBTropHble ucnbiTanusi. buHnomuansHoe pacnpenenenue. @opmyna
Bepnymnnu. HauBeposiTHeliee 3HadeHHe yHcia MOsABICHUS coObIThs. JlokanbHas
Teopema Myaspa - Jlamnaca. Pacnpenenenue Ilyaccona. IlonnmHomMuansHoe pacrpe-
nenenne. CmydaiiHas BenmunHa. DyHkms pacrpenenenns. CoiictBa (yHKIHH
pacnpeneneHus. [JIuckpeTHble U HENPEPHIBHBIE ClIydaliHble BEIMUYUHBL. [1IOTHOCTH
pacnpenenenus, e€ cBoiictBa. HopmaneHblll 3akoH pacnpeneneHus. HesaBucrumeie
CiyyaliHbple BEJIMUYMHBI. YUCIIOBBIE XapaKTEPUCTUKH CIydalHbIX BeJIMYMH. MaTtema-
THYEeCKOe okuaaHue, e€ cBoiicTBa. Koadduiment koppensaiuu, ero ceorictea. Oc-
HOBHBIC MOHATHSI MaTEMAaTH4YEeCKOM CTATHCTHKH: BBIOOPOUYHAs] COBOKYIMHOCTb, I'€HE-
palibHasi COBOKYITHOCTb, ITIOBTOpHAsI BEIOOPKA, OECIIOBTOPHAsSI BEIOOPKA, OTHOCHTEIb-
HBIH MOKa3aTenb BEIOOpKU. OmmOKa penpe3eHTaTHBHOCTH. | eHepanbHas cpemHsis,
BEIOOpOYHAsT CPeNHSAA. Y CTOMYMBOCTh BBIOOPOUYHBIX CpeqHHUX. [loBepuTenbHbIC WH-
TEpBaIbl ISl OIEHKH MAaTEMaTHYECKOTO OXHIAHUS HOPMAILHOTO pacIpe/eieHUs.
OreHka BEpOATHOCTH (OMHOMHUANIBHOIO PACIIPEICIICHHUS) 0 OTHOCUTEIBHON 4acTo-
te. CraTuctuueckoe pacnpeseneHue BoiOopku. [lonmuroHn wacToT, rucrorpamMMa 4a-
CTOT

5.3. JlabopaTopHbIe 3aHATHS He NPe1yCMOTPeHbI

5.4. IlpakTn4yecKue 3aHATUSA

Tabnuya 6

Homepa
pasiesioB

TeMaTuka NPAKTHYECKUX 3AHATUI

1-ii cemecTp

JIuneiinas anredpa. Boiuncienue onpenenureneil. Permenne cucteM TUHEMHBIX ypaBHEHUN
metonoMm Kpamepa. CnokeHue W yMHOXeHHE MaTpull. HaxoxaeHue oOpaTHOW MaTpHIIBL.
Pemenue cucrem ypaBHEHHI MaTPUYHBIM METOJOM U

MerozoM ["aycca.

DJieMeHThl BEKTOPHOH ajredpnl. Pemenne 3amay Ha HaxOXKJIEHUE KOOPAMHATHOW (OPMBI
3alMCH BEKTOPA, €ro AJIMHBL, ONPEAEIECHUS X B3aUMHOIO PACIIONOKEHHS BEKTOPOB

Ha IUIOCKOCTH M B MPOCTPAHCTBE. BbIUMCIEHME CKaISIPHOrO NPOU3BEIACHUS BEKTOPOB,
HAXO0XJACHHUE YCIOBMSI UX MEPHNEHAUKYIAPHOCTH. CKaIsIpHOE NPOU3BEACHNUE ABYX BEKTOPOB,
YCJIOBHE MEPHNEHAUKYISIPHOCTH BEKTOPOB. BEKTOpHOE M CMEIIAHHOE NMPOU3BEACHUS BEKTO-
POB U UX I€OMETPUUECKUIN CMBICI. [IpuinokeHrne BEKTOPHOTO U CMELIAHHOTO NMPOU3BEACHUM
BEKTOPOB JUIsl pEIIEHUs] TEOMETPUUYECKHX 3a/1a4

AHAJIMTHYECKAsA reOMeTpUsi. AHAIMTHYECKAs: TEOMETPHs Ha IJIOCKOCTU. Pasnnunble ypas-
HeHus npsmoi muHuU. [lepexon ot oxHOro Buna GopMyssl IpsSMoOil K apyromy Buay. Touka
IIEPECEYCHUS IBYX MPSAMBIX, YTOJI MEKIY ABYMsI IPSMBIMH.

KpuBsie BTOpOro nopsijika: OKpy>KHOCTb, SJUIUIIC, ThIiepOoJa, napadoia.

Bunsl ypaBHEHUN INUIOCKOCTU: YpaBHEHHE IUIOCKOCTH, NPOXOIALICH 4epe3 JaHHYI0 TOYKY
NEPIEHANKYIIIPHO JTaHHOMY BEKTOpPY; 00llee ypaBHEHHE IJIOCKOCTH; YPABHEHUE IIJIOCKOCTU
B OTpe3Kax. 3aJjaul Ha IOCTPOEHUE IIOCKOCTH, BBIUMCIEHUE PACCTOSIHUS OT JaHHOM TOYKH
110 IJIOCKOCTH, YTJIa MEKIY IJIOCKOCTSAMU. Y CIIOBUS NApalIEIbHOCTH U
NepIeHIUKYIApHOCTH IockocTel. [IpsMas B nmpoctpancTBe. KaHoHMYeckoe 1 napaMmeTpu-
YECKUE YPABHEHUS NPSMOM B IMIPOCTPAHCTBE. YTOJ MEXAY MPSIMBIMU B IIPOCTPAHCTBE. Y CIIO-
BHs NApAJIIENBHOCTH M NEPHEHAMKYJIIPHOCTH IPSMOM U IIOCKOCTH. Touka mepeceueHus
IpsIMOU U II0cKocTH. [ToBepxHOCTH 2-r0 MOpsiAKa U MX KAHOHUYECKUE YPAaBHEHUAM: JJLUIUII-
COUJIbI, TUIEPOOIIONIbI, TapabOIONIbl, IMIIMHAPHI 2-T0 MOPSIKa; KOHYC 2-T0 MOpsAKa.




Teopusi npeaenos. [Ipenen pynkuu. beckoneuno maneie Gpynkuu. OrpanHndeHHbIe QYHK-
un. beckoneyno Gombinme QyHKIMHM U UX CBS3b ¢ OECKOHEYHO MajbIMU (QyHKIMsIMH. Pac-
KpBITHE HeompezeaeHHocTel Buna 0/0, oo/oo. 3agaun Ha PacKpbITHE BCEX 7 HEONMPEICNEH-
HOCTel. PenieHne 3a1au Ha HaXO0XIEHUE IPEJEIIOB C MOMOILBIO IIEPBOTO U BTOPOIO «3ame-
qaTeNbHbIX» NpenenoB. CpaBHeHHe 0eckOHeUHO ManbIX GyHKIMH. [ToHATHE HEpephIBHOCTH
¢ynkuuu. OpHocTopoHHME mnpenenbl. CBoilcTBa (YHKUMH, HENPEpPhIBHBIX HAa CETMEHTE:
OrPaHUYEHHOCTh, CYLIECTBOBAaHME HAUOOJBILIEr0 U HAUMEHBILIEro 3HAaYEHUH, IPOMEXYTOU-
Hble 3HaUYeHUusl. TOUKM pa3phiBa, MX KIACCU(DUKAIMSL.

JuddepennuanbHoe ucunciaeHue PyHKIUH OAHON mepeMeHHOM. [Ipon3BOIHEIE OCHOBHBIX Je-
MeHTapHbIX ¢yHKuui. [IpousBogHas cnoxuoit pynkuun. Anddepennnan QyHKIUH U €ro TeOMeTpH-
yeckuil cmbicit. Cesa3b quddepeniiyana ¢ npou3BoaHoi. MHBapuaHTHOCTh GopMbl quddepeHiiiaia
crnoxHoi ¢QyHKIMU. CB3b Mexny aud(hEepeHINpYyEeMOCThI0 M HEeTpephIBHOCTHIO. [Ipon3BoaHbIe U
nuddepenunanst BeICIINX MopsakoB. [Ipasuno Jlonurans u ero nucnonb3oBaHUE I PaCKPHITUS He-
onpeneneHHocTel. MccnemoBanue GyHKIUKA C TTOMOIIBIO Mpou3BoaHOM. Heobxommmoe n qoctaTrod-
HOE€ YCJIOBUS CYILIECTBOBAHUS SKCTpeMyMa. OTbICKaHHE HauOOJIBLIEr0 M HAaHMMEHBIIEro 3HAa4YeHWi
¢bynkuny, nudpdepeHurpyemMoil Ha oTpeske. AcUMNTOTH rpaduka ¢yHkuun. MccnenoBanue (yHK-
LIMH U TOCTpoeHue e€ rpaduka.

2-i cemecTp

JuddepennuanbHoe ncuncienne GyHKIUI HeCKOJIBKHX NepeMeHHbIX. 3aaul Ha HaXO0XKJICHHE
U TIOCTpoeHue obiacTu omnpexaeneHus: ¢yHkuun OByX nepemeHHbIX (DIII). IIpenen u HenmpepbIB-
HOCTh (DYHKIMH JBYX NEPEMCHHBIX. 3aJadll Ha HaXOXJCHHWE YAaCTHBIX NPOM3BOAHBIX1-ro mopsaka,
cioxxHoi pyHKIMHU. 3a7auu HA BBIYUCIICHHE MTPUOIMKEHHBIX 3HAUCHUN 3aJaHHBIX BBIPAKEHUH C UC-
nosnb3oBanueM noiHoro auddepennuana O/I1. Pemenne 3anau Ha uccnenosanune OJII1 Ha skcTpe-
MYM, U HaxO)KJI€HHE HauOOJIBIIEr0 U HauMEHblIero 3HaueHud. HaxoskaeHue nmpous3BOAHOH IO 3a-
JAHHOMY HanpaBieHuto. PerieHue 3ajau Ha HCIOJIB30BAHUME METOJAa HAMMEHBIIUX KBaIpaTOB UL
00pabOTKH SKCIIEPUMEHTAIBHBIX JaHHBIX.

HuTerpanbHoe ucyucieHue GyHKIUH 0AHOH nepeMeHHoN. OCHOBHbIE METO/Ibl HHTETPUPOBAHUSL:
HETIOCPEICTBEHHOE MHTErPUPOBAHUE, METO TOBEACHHS 1MOJ 3HaK Iuddepennnana, MeTox 3aMeHbI
MEPEMEHHOM, METOA HHTErpHpOoBaHMs Mo 4dacTsIM. KomrmiekcHble uucna. AnreOpaudeckas ¢opma
3alMCHU KOMILJIEKCHOTO yucia. Moaynb U apryMeHT. JleiicTBUsA HaJ KOMIUIEKCHBIMHU 4YUCIaMU. Tpu-
TOHOMETpPUYECKasi W IMoKa3aTesJbHas (QOpPMBI 3allMCH KOMIUIEKCHOTO uucia. Popmyna Myaspa-
Jlannaca. MHorounensl. PasnoxeHnne MHOroulIeHa Ha JIMHEHHBIE M KBaApaTHbIE MHOXHUTENU. VHTe-
IPUPOBaHUE PALMOHAIBHBIX Apo0eit. Turiel mpocTeliux aApodeit U ux uHTerpupoBanue. HTerpupo-
BaHHE palOHAIBHBIX ApoOel METO0M pa3lioKEHHs Ha mpocTeimme apodu. HTerpupoBanue mpo-
CTEUNINX HMppaAlOHATbHBIX (yHKIWH. VHTErpupoBaHHE TPUTOHOMETPHUYECKUX (YHKIUM, YHUBEp-
caJlbHas TPUTOHOMETPHUYECKAs NMOACTAHOBKA. BhIUMCIIEHHE ONMpENeNnéHHOro MHTErpaga ¢ MOMOIIBIO
¢dopmynsl HetoToHa-JleiiOHuma. 3amena nepeMeHHOH B Onpee€HHOM HHTeTpajie. HTerpupoBaHue
[0 YacTAM [JIsl ONpeAenéHHOro MHTerpana. [Ipunoxkenns onpenenéHHOro WHTErpajia: BBIYHCIICHHE
IoImaAel MIOCKUX (QUryp, AJHHBI AyTH KpuBOW, 00beMoB Ten. HecoOGcTBeHHbIE MHTErpaiibl. Bol-
YHCIIEHNEe NHTETPAIOB C OECKOHEYHBIMHU TPAHHUIIAMU ¥ HHTETPAIOB OT Pa3pPhIBHBIX (DYHKITHIA.




AnddepenunanbHble ypaBHeHHsl. YPAaBHEHUS C pa3IeISIIONIMMUCS TIEPEMEHHBIMU, OJJHOPOIHBIE U
TUHEHHbIe ypaBHeHHs 1-ro mopsaka. Auddepennuanbueie ypaBHeHUs 2- To nopsaka. [lpocreiimme
ypaBHEHHMS, JOIyCKAIOUINEe MOHIDKeHNe nopsaaka. Jluneiinsle nudepeHnaibible ypaBHEHHS 2-TO
nopsiaka. JIluHelHble OJHOPOAHBIE M HEONHOPOAHBIC ypaBHeHHA. JlunelHble auddepeHumanbHbIE
YPaBHEHHMS C TIOCTOSHHBIMU K03 dunnenTamMu. Perenne oJHOPOIHBIX 1 HEOTHOPOAHBIX T hepeH-
[IUATBHBIX YPABHEHUH C IIOCTOSHHBIMU KO3 duImeHTamMu ¢ mpaBoii 4acThiO CHEHATIBHOTO BHA.

3-i1 cemecTp

Psab1. YucnoBeie psaasl. CxonuMocTs U cyMMa psiga. OCHOBHBIE CBOMCTBa cxonadiuxcs panoB. He-
00X0JIMMOE yCIIOBHE CXOJUMOCTH 3HAKOIOJIOKUTEIHLHOTO psifa. Teopemul cpaBHenus. [Ipusnaku Jla-
nambepa, Komm. 3uakouepemnyromuecss psapl. [Ipusnak Jleiibnnma. [lonsartne o (QpyHKIEOHATIEHOM
psane. Crenennsle psabl. MHTerpan u paauyc cxonumoctu. @opmynsr Maxnonepa u Teitnopa. Pas-
Jo>keHue PYHKITHI B psabl MakioHepa.
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OcHOBBI TEOPUH BEPOSATHOCTEH 1 MaTeMaTH4YecKOH cTaTucTUKU. O01Iue npaBria KOMOWHATOPH-
KH: MPaBWJIO CyMMEI, MPABUIIO Mpou3BencHus. BeiOopku snemeHToB. Pa3meneHusi, mepecTaHOBKH,
couetannd. CiydaifHble coObITHS W onepanny Hax HUMH. HecoBmecTHble coObITHs. [lomHas rpymma
MOMAapHO HECOBMECTHBIX coObITHi. Kitaccuyeckoe onpeanenenue BepostHocTH. CBOWMCTBa Kilacchue-
CKOM BEpOSITHOCTHU. Y CIIOBHAsI BEpPOATHOCTh. Dopmyiia nosiHoW BeposiTHOcTH. Popmyna baiteca. I1o-
BTOpHBIE UCIIbITaHUA. buHOoMHansHOe pacnpenenenue. @opmyna bepuymiu. HauepostHeiiiee 3Ha-
YeHHE YHuCIIa MosABiIeHus coObitus. JlokanbHas Teopema Myaspa - Jlamumaca. Pacnipenenenue Ilyacco-
Ha. [lommHOMMaNEHOE pacnpenenenne. CiaydaitHas BenmuunHa. OyHKIMSA pacupeneicHus. CBolicTBa
(dbyHKIIMY pacripeneneHus. JMcKpeTHbIe U HEeTIPEPhIBHBIE CITyYaliHble BEIMYUHBI. [IIOTHOCTH pacipe-
neneHusi, e€ cpoiictBa. HopManbHbI 3akoH pacnpeneneHus. HezaBucumble cliydaiiHbIE BEIUYUHBI.
UrcnoBple XapaKTePUCTUKH CIyYaiHBIX BETMYMH. MaTemMaTndeckoe oxumanue, e€ cBoiictra. Koad-
(UIUEeHT KOppeAlyH, ero cBoicTBa. OCHOBHBIE TIOHSATHS MAaTeMaTHYeCKOW CTaTHCTUKU: BBIOOPOY-
Hasi COBOKYITHOCTb, Te€HEpajibHash COBOKYITHOCTh, TIOBTOPHAsI BEIOOpKA, OECIIOBTOpHAsT BEIOOpKA, OT-
HOCHTEJBHBIN MMOKa3aTeidb BRIOOPKU. Ommbka penpe3eHTaTUBHOCTH. | 'eHepanbHasi CpemHsisi, BHIOO-
pouHasi cpefHss. YCTOMYMBOCTH BBEIOOPOYHBIX cpenHuX. JloBepUTENbHBbIE WHTEPBAIBI IJI OICHKH
MAaTe€MaTU4YCCKOTO OXXUIAaHHUA HOPMAJIbHOI'O pacCripCaCiICHU. OHCHKa BEPOATHOCTHU (6I/IHOMI/IaJIBHOFO
pacmpeneneHus) Mo OTHOCHTENbHON yacTtoTe. CTaTucTHYECKOe pachpeneieHue BeIOOpkH. [lonuron
4acToT, TUCTOTpaMMa 4acToT.

6. CamocrosiTesibHasi pabora

6.1. TemaTuka 1 (pOPpMBI CAMOCTOATEILHOMH Pa0dOTHI CTY/ICHTOB

Ha camocTosTensHyI0 paboTy CTy/IEHTOB BEIHOCSATCS CIIEAYIOLTHE TEMBI:

NeNe

TeMbl 1J CAMOCTOATEILHOM paﬁDTbI




n/n

JIuHeiiHbIe MPOCTPAHCTBA U omeparopsl. JIuHelHble pocTpaHcTBa. JIMHEHAS 3aBUCUMOCTh U HE3aBUCH-
MOCTh CHUCTEMBI BEKTOpOB. PazmepHOCTh U Oa3uc nuHeiHoro npoctpancTBa. Koopaunater Bektopa. [Ipeobpa-
30BaHHE KOOPIWHAT IIPH TIepexoe K HOBoMY Oazucy. JIMHEeWHbIe onepaTopsl U ACHCTBUS HaJ HUMHA. Matpura
JTUHEHHOTO omneparopa. CBA3b MEXIy MaTpPHUIIAMH JIMHEHHOTO ollepaTopa B pa3TuJHbIX O0a3ucax. CoOCTBEHHBIE
3HAYCHUsSI U COOCTBEHHBIE BEKTOPHI JIMHEHHOTO oreparopa. XapakTepUCTUISCKUI MHOTOYICH.

KBaaparuunbie ¢popmsl. bumHeiinsie n kBagpaTHuHble GopMbl. MaTtpuna kBaapatunaHoit popmsl. [IpuBene-
HUE KBaJApaTHYHOU (POPMBI K KaHOHHYECKOMY Buy. PopMynupoBka 3akoHa uHepiuu. Kpurepuit Cunbectpa

TTOJIOXKUTEIHPHON OTIPEICTICHHOCTH KBaAPaTUIHON (hOPMEL.

EBxiaunoBbl npocTpancrBa. HepaBenctBo Komu-bynsikoBckoro. Matpuiia I'paMma ckansipHOTo Mpou3Bejie-
HUs, ee cBoicTBA. OpTOTOHAIBHBIM 1 OPTOHOPMHUPOBAHHEIH Oa3uc. IIporiecc opToroHaM3aIim.

BBenenue B MaTeMaTHUeCKHd aHAIU3. MHOKECTBO ACHCTBUTENBHBIX drcell. Dynkiusa. O6nacTs ee onpee-
nerus. OCHOBHBIE 3JIEMCHTAPHbBIE (PYHKIIHU.

JuddepennuaibHoe ncuncienne GyHKIMA oHOH nepemMeHHoi. Jlorapudmuueckoe quddepeHInpoBaHue.
[Mpumenenue muddepernnana K NpUOIMKEHHBIM BEIYACICHUSIM.

Juddepenuuanbuoe ncunciaenne GyHKIuA HeCKOJbLKHX NepeMeHHbIX. Hanbomnbiiee 1 HanMeHbLIee 3Ha-
YeHus! QYHKIMH ABYX EPEMEHHBIX B 3aMKHYTOM oOnacTu. KacarenbHas miI0CKOCTh U HOPMaib K TOBEPXHO-
CTH.

Komnuiexcubie ynceiaa. KommnekcHele yncna u GopMbl X IpeAcTaBieHus. AlreOpandeckue JeicTBUs Hajl
KOMIUIEKCHBIMH YncinaMu. @opmyna Myaspa. @opmyna Diinepa 1 nokazaTenbHas GopMa MpeacTaBICHHS
KOMIUIEKCHOI'O uncia. [IOHATHE 0 KOMILICKCHOM (QYHKIMH JCHCTBUTEIBHOIO apIyMEHTa 1 €0 MPOU3BOIHOM.
[lonsTHE 0 HYHKIMN KOMIUIEKCHON TIEpeMEHHON

HuTerpanbnoe ucuuciaenue. [IpuOnmkEéHHOE BEIYMCIEHIE ONPEACIEHHBIX HHTETPaJIOB: (POPMYJIBI IPSIMO-
YTOJNBHUKOB, Tpaneruii, Cummcona. Heco6cTBeHHBIE HHTETPAIBI ¢ 0ECKOHEUYHBIMH TPAHUIIAMH U OT Pa3phIB-
HBIX (yHKIWA. [Ipu3Haky cpaBHEHHUS HECOOCTBEHHBIX HHTETPAIIOB

Juddepenuuansusie ypapHenusi. Ypasaenue bepaymmm. Ypasaenus B noiHbsix audpdepennuanax. Hure-
TPUPYIONTNI MHOXKUTENB. Y paBHeHue Jlarpamka. Ypasuenue Kinepo. CrucreMbl nuddepeHnnansHbIX ypaBHE-
HUI1; HOpMalibHasA ciucTeMa. MeTo NCKITIOUeHHUs PelIeH s cucTeMbl A hepeHIaIbHbIX YpaBHEHHH.
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OcHOBBI TEOPUHU BEPOATHOCTEN M MaTeMaTU4YeCKO#l cTaTUCTUKU. HopMmupoBaHHas ciydaiiHas BeJIMUYMHA.
3akon 6onpmmx urcen. HepaBernctBo Yebnmmena. Teopema Yebrrmena. Teopema bepuymmu. Teopema Mapko-
Ba. Teopema Ilyaccona. HTerpansnas teopema Myaspa — Jlanmaca.

JInTteparypa 1Jisi CaMOCTOATEJIBLHOM PadOThHI CTYACHTOB

1. Abpynxamuno C. C., AcxaboB C. H., berunrupues M. A., Cumonenko P. A.,

Kpatkunii kypc Teopru BEpOSITHOCTEN U MAaTEMAaTUYECKOM CTAaTUCTUKU: TEOPHS, IPUMEPHI, TUIIOBBIC

pacueTsl. YuebHoe mocobue. — PocroB—Ha—Jlony: «/Inamazony, 2014.

2. Hamaesa JLII., Maramesa X. I1., JIuneiinas anrebpa. YueOHOe mmocoOue mo u3yye-

Huto pazaena — ['posnsnii, UIIL[ ITHTY, 2013.

3. CanpnoB A. A. Kpatkuii Kypc BeICIIEH MateMaTuku, ToM 1, Tom 2. — I'po3nbiid, 2019.




4. MaromaeBa M. A., Mcaesa JI. M. [Ipaktukym no Beicuied matremaruke. Yacts — 1, 2.
Y4eOHO-MeToIn4YecKoe Mocodue JUIsl CTYACHTOB AKOHOMHUYECKMX CIenualbHOCTeH. — ['pO3HBI,
2016.

5. MaromaeBa M. A., Mcaesa JI. M. Ilpaktukym no Beiciieil Marematuke. Yacts — 3.
Y4eOHO-MeTOANYECKOE MOCOOHe ISl CTYJACHTOB YKOHOMHYECKHUX CIEeIHabHOCTEH. — ['pO3HBIH,
2019.

7. OuneHo4YHbIe CpeACTBA

7.1. Bonnpochl K py0eKHbIM aTTecTalusIM

IlepBblii cemecTp

Bonpocut k nepeoii pybescnoi ammecmayuu

JluneitHas aaredpa, 3j1eMeHTbl BEKTOPHOI0 AaHAJIM3a, AHAJUTHYECKAsI TeOMeTPHs

—

OCHOBHBIE CBOMCTBA OMPEACIIUTENCH.

Merton Kpamepa pelieHus CUCTEM JTMHEUHBIX YPAaBHEHUH.

Meron [Maycca pemeHus CUCTEM JTMHEWHBIX YPaBHEHUH.

MartpuuHslii coco0 perieHus: CUCTEM JTMHEWHBIX YpaBHEHUIA.

BriBoa hopmysibl B KOOpAMHATHOM opMe ISl CKATSIPHOTO MPOU3BECHHUS BEKTOPOB.
BeIBO ycnmoBuid apaieIbHOCTH M YCIOBUS NEPIEHAUKYISIPHOCTH JBYX BEKTOPOB.
BreiBoa hopmybl B KOOpAMHATHOMN (hopMe /IJisi BEKTOPHOTO TPOU3BEICHUS BEKTOPOB.

BriBo popmyIibl B KOOpAMHATHON (OpMeE Il CMELIAHHOTO ITPOU3BEICHHS BEKTOPOB.

° ® N v kWD

JlnmnHa BexTopa (BbIBOJ (hOPMYJIBI B KOOPAMHATHOM opme).

—_
=]

. BeIBOg ypaBHEHUsI MpsIMOM, MPOXOASALIECH 4Yepe3 3aJaHHYK0 TOYKY MNEPHEHIUKYJISIPHO
HOPMAJIBHOMY BEKTOPY NPSMOMU.

11. BoiBo o01iero ypaBHeHus PSIMON Ha MIIOCKOCTH.

12. BeiBoA ypaBHEHUS MPSMOM, MPOXOASAIIEH Uyepe3 3aJaHHYIO0 TOUKY MapaJijieIbHO HaIlpaB-
JIAIOIIEMY BEKTOPY MPAMOIA.

13. BbiBO ypaBHEHHS IPSIMOM, IPOXOSAIICH yepe3 IBe 3alaHHbIE TOUKHU.

14. Tlepexon oT ogHOM GOpMBI ypaBHEHHS IPSIMOM K IPYroit Gpopme.

15. KpuBbie BTOpOro Mopsjika U UX KaHOHUYECKHE ypaBHEHMs (OKPYKHOCTh, SJUIUIIC, TH-
nepboa, mapabosa).

16. YpaBHEeHUE IUIOCKOCTH, IPOXOAIIEH Yepe3 3aJaHHYI0 TOYKY MEPHEHIUKYISIPHO HOP-

MaJIbHOMY BEKTOpPY (BBIBOJ).

OoOpa3zen 3apanuii 119 nepBoii pyOe:KHOM aTTecTAllMU

1. PemmTh cuctemy ypaBHeHUl MmeTogamu Kpamepa u MaTpuyHOrOo HCUUCIICHUS:



2x, +x, —x; =1,
X, +x, +x3; =8,

x, +2x, =11,

2. HccnepoBaTh CUCTEMY YpaBHEHHM M, B CIydae COBMECTHOCTH, PEUIUTh €€ METOJIOM
I'aycca:
2x,—x, +3x;+x, =5
x, —3x, +2x; +2x, =3
3x, —x, +2x;—x, =3

4x, —5x, +7x; —2x, =5

IlepBblii cemecTp

Bonpocwl ko emopoit pybescnoii ammecmayuu

Oo01ee ypaBHEHHUE MIIOCKOCTH, YpPaBHEHUE IMIIOCKOCTH B OTPE3Kax; MOCTPOEHHE MIOCKOCTH.
VYT0s MEXIY ABYMS TNIOCKOCTSIMH.
VYcnoBus napajuienbHOCTU U YCIOBHE MEPIEHIUKYISIPHOCTH BYX IJIOCKOCTEH (BBIBO)
VYcnoBue nepeceyeHus Tpex MIOCKOCTEN B OJHOM TOUKE.
VYpaBHEeHHE IJIOCKOCTH, MPOXOAAIIEH uepe3 TpY 3aJaHHbIe TOUKU (BBIBOJ).
Kanonunueckue ypaBHeHHs IIPSIMOI1 B TPOCTPAHCTBE (BBIBOJ).
[TapameTrpudeckue ypaBHEHUS MPSMOH (BBIBO).
VYcnoBust mapajuieIbHOCTH U YCIIOBHE NMEPIICHAUKYIAPHOCTH MPSIMBIX B IPOCTPAHCTBE.
VYron Mexay npsiMOi U MIIOCKOCTHIO. Y CJIOBHE MapauIeIbHOCTU U YCIOBUSI IEPIECHAUKY-
JIIPHOCTH NPSAMOU U IIJIOCKOCTH.

. Touka nmepeceueHus MpsSMON 1 TIIIOCKOCTH (BBIBOJ).
IIpenen u HenmpepbIBHOCTH PYHKIIUU

LRI R WD =

—
)

11. IIpenen GpyHKIUU IIPU X —> +00, X —> —00, X —> X -
12. beckoneuno Maneie pynkiun. OrpannueHabie GyHKIMH. beckoneuno Oounbiime GyHKIUNA U
UX CBSI3b C OECKOHEYHO MaJIbIMHA (DYHKITUSMH.

13. OcHOBHBIE TEOPEMBI O Mpeneax. PackpeiTue HeonpeaeaeHHOCTEN BUIa

oo

o0
5 0 *
o o sin x
14. TlepBblit 3ameyaTenbHbIN npenen QyHKIUH y =-—— npu x — 0.
X

15. Ilpenen nocnenoBarenbHOCTH. BTOpoii 3ameuaTensHbli peaen. HaTypanbHble morapuMsl.
16. CpaBHeHHE OECKOHEYHO MaIbIX (YHKIHKM, DKBUBaICHTHBIC (PyHKITMU HenmpepbIBHOCTH
¢ynkuun. Touku pa3peiBa U ux Kinaccudukamms. CBoiicTBa HEMPEPHIBHBIX ()YHKIIUHA.

Oo0pasen 3axannii I BTOPoi py0exkHOl aTTecTAMA

3 2 2 _
1. Boraucnuts npenensr: 1) hmw; 2) thxlz;
x>0 6x° —4x+3 =3 x> —5x+6
sin’ X
J5x—x. . . . o
3) lim# ) 4) hm—24 5 5) lim(3—-2x)"*.
x—5 X — x>0 X x—1

2. VccnenoBaTh Ha HEMIPEPHIBHOCTD U MTOCTPOUTH Tpaduk PyHKITHI:



1

a) f(x)=184%, x, =6, x, =

- X, x<0;
6) f(x)=4 x?, 0<x<2;
x+1, x>2.

Bropoii cemecTp

Bonpocul k nepeoii pybescnoii ammecmauuu
JAudpepennuanbHoe ucunciaeHue GyHKUMNA 0IHOM MepeMeHHOI

[TonsiTre mpou3BoAHOM (PYHKITNH, €€ MEXaHUYECKUI 1 T€OMETPUIECCKUN CMBICIL.

. Jduddepenman GyHKIINN U €T0 T€OMETPUIECKHUIA CMBICTT.

[Tpon3BOHBIE OCHOBHBIX JIEMEHTAPHBIX ()YHKITHA.

[IpaBuna quddepeHpoBaHus.

[Tpon3BoHAs CIOKHON (YHKIIUH.

. AuddepennpoBanre 3a1aHHBIX B TApaMETPUIECKON U HESIBHOU (hopMe.

Teopembl ®epma, Pomns, Jlarpanxka, Komm, Jlonurans.

Heo6xoauMele u 10cTaTOYHBIC YCIIOBHSI Bo3pacTaHus (yObIBaHUS) (DYHKITUH.
MakcuMyMbl 1 MUHUMYMBI (DYHKIIHH.

0. IMopsinox uccnenoBanus GyHKIUU C TIOMOIIBIO POU3BOAHON U OCTpoeHUs e€ rpaduka.

=00 ANk~

@DYHKIMHU HECKOJBKHX NepeMeHHbIX

11. O6macth onpeaesieHusi, TMHUN YPOBHS (PYHKIIUU JBYX MepeMeHHbIX. [Ipenen u HempephiB-
HOCTh YacTHbie ipousBoaHbIe. [lomubiii quddhepenmmar.

12. DxcTpemyM (pyHKIMHU ABYX nepeMeHHbIX. Hanbonpinee 1 HanMeHbllee 3Ha4eHus QyHKITUN
JIBYX TIEPEMEHHBIX B 3aMKHYTOH 00JIacTH.

13. IIpousBoaHas no HanpasieHuto. ['panguent. KacarenbHas MmI0CKOCTh 1 HOpMaJib K ITOBEPXHO-
CTH.

14. MeTon HAUMEHBIIMX KBAAPATOB ISl 0OPaObOTKH SKCIIEPUMEHTATBHBIX JaHHBIX.

O0pazen 3agaHuii 115 IepBoil py0e:KHOM aTTecTaluu

1. Haiitu npousBoHbIe )YHKINA:

1+e*

b

5 3
1)y=4\/x73+—2——4+2; 2) y=x"-tgx;3) y= -
x° x I-e

4) y=3x"Inx—x>; 5)y=\/)c2 +2x+3;6) y=sin’ x; 7) y =arctg~2x -3 ;
x=a-sin’ ¢

8) , Dy=lg2x+7), Y'=7,10)x +y° =3xp=0,y. -2
y=a-cos t,

2. UccnenoBaTh (PyHKIIMH C TOMOIIBIO POU3BOJHBIX U TIOCTPOUTH TPaAPUKH 3THX (HYHKIIUIA:
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1) y= xT L 2) y=x—In(x+1).

Bropoii cemecTp

Bonpocwt ko emopoii pyéescnoii ammecmayuu

NHuTerpajbHoe ucuucjeHue PyHKUMA 0AHOI nmepeMeHHOo

1. IMonstue mepBooOpazHoil. Heompenen€Hupiii MHTErpal U €ro CBOMCTBA. Tabmwia He-
OIIpeAEIEHHBIX MHTETPAJIOB.
2. OCHOBHBIE METOJIbl UHTETPUPOBAHUSA: HENIOCPEACTBEHHOE UHTEIPUPOBAHUE, METOJ MHTETPUPO-
BaHWA  TOJBEJEHHMEM  TMOoA  3Hak  AuddepeHunana, METOJ  3aMEHbl  IEpeMEHHOM
3. NuTterpupoBanue o 4acTAM B HEOIpeIeTEHHOM HHTETrpaJe.
4. KommuiekcHble yncna. Anredpandeckas (opma 3aiMcH KOMIUIEKCHOTO yuciia. Moaylb U apry-
MeHT. JlelicTBUS Hall KOMIUIEKCHBIMU YnciIaMu. TpuroHomerpuieckas (hopMa 3aliucl KOMIUIEKCHO-
ro YHUCIa.
5. PaznoxeHne MHOTOYJIEHA Ha JIMHEMHBIE M KBaApaTHblE MHOXUTEIU. MIHTerpupoBaHue paiuo-
HaJIbHBIX npo0ei. Tursr MIPOCTEUIINX npobeit u ux UHTETPUPOBAHHUE.
6. HTerpupoBaHue panuoHAIbHBIX IpoOel METOJOM pa3jokKeHUs Ha mpocreiimue npoou. Mute-
TPUPOBAHUE MPOCTEUIIINX HppalMOHaIbHBIX GyHKIHA.
7. nTerpupoBaHue TPUTOHOMETPUYECKUX (DYHKLMN, yHUBEpcallbHas TPUTOHOMETpHUYECKas MOJ-
CTaHOBKa.
8. 3amaum, NpUBOAAIINE K MOHATHIO ONPEAEeIEHHOr0 uHTerpana. Onpeneia€HHblii HHTErpal U €ro
CBOMCTBA.
9. ®opmyna HreroTtona-JleiiOnuna. 3amMeHa TIepeMEHHONM B  ONpenenéHHOM  HHTETpase.
10.  dopmyna  MHTErpUpoBaHMS MO  4YacTAM  JUIsl  OINpPENEIEHHOIO0  HHTErpana.
11. IlpunoxxeHus: onpenenéHHOro MHTErpaia: BbIYUCICHUE IUIOMAeH TUIOCKUX (pUryp, BbIYMCIIE-
HHUE JUTUHBI JIyTH KpHBOW, 00BeMOB Ted.
12. HecoOctBeHHble HHTErpaibl. MHTErpamsl ¢ OECKOHEUHBIMHU MpeaeiaMd HWHTETPUPOBAHMS.
13. UnTerpainsl OT HEOrpaHHUUEHHBIX ()YHKIIHA.

Oo0pasen 3axannii I BTOPoi py0exkHOI aTTecTAMA

1. Haiitu nHTErpans:

D| 2\/_—%+4x i 2>Jﬁ; 3)fedx; 4) I%;
. ~

5

S)J.(5—6x)sin4xdx; 6)J'mwc; 7)Jcos 3x-cos 9xdx.
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1 2 . L Jx
8)J2. 3x2+x—4 dx 9) J].(3x+1)e dx ; 10) {ﬁdx.

Tperuii cemecTp

Bonpocut k nepeoii pyoescnoit ammecmayuu

JAnddepenuuanbubie ypaBHEeHUS

1. Juddepennunanpanie ypaBHEHUS: omnpenenenue, nopsagok Y, pemenue JIY.
2. MudbdepennmanpHoe ypaBHEHHE |-TO TOpsIKa: ONMpeAesieHHe; OO0Ilnee W YacTHOE PEIICHHS.
3.Teopema cyliecTBOBaHUS H  €AUHCTBEHHOCTH pemenus a1 Y  1-ro  mopsjka.
4. JAY ¢ pa3gendiomMMUCA  [EPEMEHHBIMU:  OMNpEACNICHHWE ¢ TOPSAJOK  pEelICHUs.
5. OnHopoaHbie ay 1-ro nopsiaKa: omnpeaeeHue u MOPSIOK peleHus.
6.  JlunelHble oy l-ro  mopsiaka: — ompeAeNeHWE U TMOPANOK  pPEIICHHS.
7. MuddepeHnuansable ypaBHEHHs 2-TO MOPSIKA: ONpPeNeJIeHIe, BU OOIIEro peleHus; TeopeMa
CYILIECTBOBAHUS u €AMHCTBEHHOCTHU perieHusl.
8. [Ipocreiimue YpaBHEHMUS, JIOMYCKAIOIINE MTOHWKEHUE nopsiaKa:
y'=f, ¥y =y, v = (0.

OO0pazen 3agaHus /151 IepBOH py0e:KHOH aTTecTALMHA

1. Pemminth nuddepenmanbabie ypaBHeHUs 1-ro nmopska:
a) (v +x)dx +(x —xy)dy = 0;
6)y—xy'=x+y' 8y —y=e*.;r) (?))czy2 +7)dx+2x2ydy =0.

Tperuii cemecTp

Bonpocut ko emopoi pyéescnoii ammecmayuu

1. JIuneinsle 1Y 2-ro nopsiaka: HEOJHOPOAHBIE U OHOPOJHBIE ypaBHEHUS. TeopeMa CylecTBOBa-
HUS Y €IMHCTBEHHOCTH PEIICHUS

2. JInneiinble ogqHopoaHble 1Y 2-ro mopsaka: TeopeMa o CTpYKTYpe €ro pelieHus

3. Heognopoansie nmunelnbie JIY 2-ro mopsiaka: TeopemMa o0 CTPYKType 00IIIero pereHus

4. JIuneitnble ogHOpoaHbIe J[Y 2-T0 mopsaaKa ¢ MOCTOSIHHBIME KO3 PHUIIMEHTaMU. XapaKTepUCTH-
4EeCKOE YPaBHEHHUE U CTPYKTYpa OOIIEro perieHus

5. Jluneitnbie HeomHOpOaHBIE [V 2-r0 mopsiaKa ¢ HOCTOSHHBIMU K03 duumenTamMu co crienuanib-
HOU MPaBOM YaCThIO

6. MeTo Bapraliuy IpoOU3BOJIbHBIX MIOCTOSIHHBIX (MeTOA Jlacpanoica)

7. Cuctemsl quddepeHaIbHbIX ypaBHEHUA. MeTo 1 HCKIIIOUSHHS PELICHHUs CUCTEMBl ypaBHEHUN

OcHOBBI TCOPHH BQpOﬂTHOCTeﬁ H MAaTeMAaTH4YeCKOl CTATHCTUKH

8. Knaccuduxanuus coObITHII: T0OCTOBEpHBIE, HEBO3MOXKHbIE, CTy4aiHble COOBITUS. COOBITHS: COB-
MECTHUMBIE U HECOBMECTUMBIE; PABHOBO3MOYKHBIC; 3aBUCHMBIE M HE3aBHCHMBIC; TPOTHBOIIOIOKHBIC,
MIOJTHASI TPYIINA COOBITHIA.

9. Kiaccuueckoe onpeneneHne BEpOsITHOCTH COOBITHSI; €T0 CBOMCTBA.
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. OnemeHThl KOMOMHATOPUKU. OCHOBHBIE MTPaBHJIa KOMOMHATOPUKU:

a) MpaBWJIO MpOU3BeieHus; 0) mpaBuiio cyMMBl. [lepectanoBku, pa3menienus, couetanus. Mx uuc-

JI0

11.
20.
21.
22.
23.
24.
25.

. 'nunepreomerpudeckas popmyna.

OtHocutenbHas yactora coObITs. CTaTUCTHUECKAs BEPOSITHOCTh COOBITHS.
Anrebpa coObITuii. YciioBHas BepoATHOCTh. [Ipon3BeneHue u cymma coObITH.
®dopmyiia nojiHOU BeposiTHOCTH. Dopmyiibl baiieca.

®opmyna bepnyiu.

®opmyibl Jlannaca.

®opmyna IlyaccoHa.

Crny4aitasie BenmnuuHbl: auckpeTHbie (JICB) u nenpepsisabie (HCB).

Yncnosble XapaKTepUCTHKK cilydaitubix Benuun: I (0); D(X); o(X).

26
27
28
29

. bunomuanbHoe pacnpenenenue JICB.

. @YHKIMS pacupeeNeHns U IN0THOCTh BeposaTtHocTe HCB.
. Hopmanbsnoe pacnpenenenne HCB.

. 3akoH Oonpimx yucen. HepaBenctBa UeOnméBa u MapkoBa.

Teopema YeOrména. Teopema beprymu.

30

. I[OBepI/ITeJIBHBIG HUHTCPBAJIbI AJIsI OICHKU MAaTCMAaTUUCCKOT O O KUJaHUS.

O0pazen 3agaHus /151 BTOPOii pyOesKHOM aTTecTaluu

1. Pemmts nuddepeHmanbHOoe ypaBHEHUS 2-TO TTOPSJIKA:
a)a) y" = xsinx.

6)(»"x— ¥y =x>;31)=1'(1)=0.

B) 3" =4/1-(")7.

r) y'+2y"+2y=x-4,y0)=1,y'(0)=1.

7.2. Bonnpocsl K 3K3aMeHy

IlepBblii cemecTp

TCOPCTI/I‘ICCKI/IC BOIIPOCHI, BBIHOCUMBI€ HA 9K3aMCH

OCHOBHBIE CBOMCTBA OMPEICIUTENCH.

Meton Kpamepa penieHus: cucTeM JIMHEWHBIX YPaBHEHUH.

Meron [Maycca pemieHus cUCTeEM JUHEWMHBIX YpaBHEHUH.

MartpuuHslii coco0 perieHus: CUCTEM JTMHEWHBIX YpaBHEHUIA.

BriBoa hopmysibl B KOOpAMHATHOM (opMe ISt CKAISIPHOTO MPOU3BEICHUS BEKTOPOB.

BriBoz ycroBuil apaieIbHOCTH M YCIIOBUS NEPIEHIUKYISIPHOCTH JBYX BEKTOPOB.

BriBoa hopmysbl B KOOpAMHATHOM opMe /Jisi BEKTOPHOTO POU3BEIECHUS BEKTOPOB.

BriBo popmyIibl B KOOpAMHATHON (OpMeE Il CMELIAHHOTO MPOU3BECHHS BEKTOPOB.

JlnmHa BexTopa (BbIBOJ (hOPMYJIBI B KOOPAMHATHOM opme).

0. BeiBoz1 ypaBHEHUS IPSIMOM, IPOXOASAIIEH Yepe3 3aJaHHYIO TOUKY NEPIEHIUKYIISIPHO
HOPMaJIbBHOMY BEKTOPY MPSIMOM.

11. BoiBo 001iero ypaBHeHuUs IPsSIMOM Ha TIIOCKOCTH.

12. BeiBoA ypaBHEHHUS IPSAMOM, TPOXOAIIECH Yepe3 3aJaHHYI0 TOUKY NapalieIbHO HallpaB-

JIAIOLEMY BEKTOPY MPSIMOM.

13. BeiBoA ypaBHEHHUS TPSMOM, TPOXOIAIIEH yepe3 ABE 3aJaHHBIE TOUKH.

14. Tlepexon oT ogHOM (POpMBI ypaBHEHHS NPSIMOM K IPYroit Gpopme.

15. KpuBbie BTOpOTo nopsiika U UX KaHOHUYECKUE ypaBHEHUS (OKPY>KHOCTb, AJUTUIIC, TH-

nep6osa, mapaboina).

i S A O e e



16. YpaBHEHUE MIJIOCKOCTH, MPOXOAIICH yepes 3aJaHHYI0 TOUKY NEPIEHANKYIISIPHO HOP-
MaJIbHOMY BEKTOPY (BBIBOJ).

17. O61ee ypaBHEeHHE MJIOCKOCTH, YpaBHEHHE IIJIOCKOCTH B OTPE3Kax; MOCTPOEHHUE TIIOCKO-
CTH.

18. Yron mexny 1ByMs IUIOCKOCTSIMHU.

19. YcnoBus napaiienbHOCTH U YCIIOBHE MEPIICHIUKYIISIPHOCTH JIBYX TUIOCKOCTEH (BBIBOJ)

20. YcnoBue nepeceueHust Tpex MIOCKOCTEN B OJHOM TOUKE.

21. YpaBHEHHE IIIIOCKOCTH, MPOXOIAIIEH Yepe3 TPU 3alaHHbIC TOUKH (BBIBO).

22. KaHOHMYECKHE ypaBHEHUS IPSIMON B IPOCTPAHCTBE (BBIBON).

23. [TapameTpudeckue ypaBHEHUS MPSMOU (BBIBO).

24. YcnoBus napaieIbHOCTH U YCIIOBUE TIEPIICHIUKYISIPHOCTH MPSIMBIX B IIPOCTPAHCTBE.

25. Yroa Mexay npsiMoi U IIIOCKOCThIO. Y CJIOBHE MapaJUIEIbHOCTH U YCIIOBUS TIEPIICH U -
KYJISIPHOCTH MPSIMOM U TUIOCKOCTH.

26. Touka nmepeceueHust MPSIMON 1 TIIIOCKOCTH (BBIBOJ).

IIpenen u HenmpepbIBHOCTH PYHKIIUU

27. Tlpenen GyHKIMH MIPU X —> +90, X —> —00, X —> X -
28. beckoneuno Manblie pyHkiun . Orpannyennble GyHkuuu. beckoneuno Oomnpime GpyHK-
IIUH ¥ UX CBSI3b C OECKOHEYHO MaJIBIMU (DYHKIHAMH.

.. o 0
29. OcHOBHBIE TEOpPEMBI O Mpeaenax. PackpbiTie HeonpenenEHHOCTEN BUIa o’

818

o o sin x
30. [epBolit 3ameuaTenbHBIN npeaen QyHKIUH y = upu x —> 0.
X

31. Ilpenen nocnenoBaTenbHOCTU. BTOpoii 3ameuaTenbHblil npeaen. HarypansHele nora-

pudMBEL.
32. CpaBHeHHE OECKOHEUHO MaIbIX (PYHKINH, DKBUBAIEHTHBIE QYHKIIMU HempepbhiBHOCTD

¢dbyakumun. Touyku pa3peiBa B ux kiaccudukanus. CBONCTBA HEMTPEPHIBHBIX () YHKITAM.

OBPA3ELl BUJIETA K OK3AMEHY

MUI/IHI/ICTEPCTBO HAYKICI n BBICLHEFQ OBPABOBAHI/I{I PO
I'POSHEHCKHUU T'OCYJAPCTBEHHbLIM HEO®TAHOU TEXHHUYECKHWM YHUBEPCUTET
nmenn akag. M. JI. MumnoHImkoBa

BUJIET Ne 1
JucuumniamHa: MaTeMaTHKa

cemectp 1

1. 'eoMeTpHUUeCKUiA CMBICII CMEIIIAHHOTO MPOU3BEICHUS.
4x, —3x, —x, =8,
2. PemuTh cucTeMy TuHEHHBIX ypaBHenuit: < 2x, + 5x; = =2,

—-Xx, +2x, +x;, =12;

3. TlpuBecTH K KAHOHUYECKOMY BHly YPaBHEHHE KPUBOI M IOCTPOUTH €€:
9x* -9y +36x—18y +20=0.
4. Jlansl Touku A (— 2;— 3), B (— 5; 4) u C(7;-5). Haiitu obuiee ypasnenue npsvoit BC u
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NPUBECTH €ro K ypaBHeHHIo B oTpeskax. Haiitu  AB x AC .

6x

2 2 3
- X — . X
5. BeraucauTs npenens: a) hmM; 6)1 _X 2 ;B) lim| ——
-3 X +x—-6 */5X +1-1 x|\ xy —2
« » 2021 r. 3aB. kadempoit ["agaeB A.M.
[IpenonaBarens MaromaeBa M. A.

Bropoii cemecTp

TCOPCTI/I‘ICCKI/IC BOIIPOCHI, BBIHOCHUMBIC HA 3a49€T

JAnddepennuanbHoe ucuuciaenue GPyHKIHUNA OHON MepeMeHHO

—

2
3
4
5.
6.
7
8
9.
1

0.

. [TonsiTHe TpOM3BOHON PYHKITNHU, €€ MEXAaHUIECKUN U TEOMETPUUCCKUNA CMBICIT.

Juddepennman GyHKINN U €T0 TEOMETPUIECKUN CMBICIT.

[Tpon3BoIHBIE OCHOBHBIX AJIEMEHTAPHBIX ()YHKIIHHA.

[TpaBuna nuddepeHnupoBaHusI.

ITpon3BoHas CIOKHON (PYHKIIUH.

HuddepenurpoBanue 3aJlaHHBIX B TApaMETPHUUECKOMN U HESIBHOHM Gopme.

Teopembr ®epma, Poms, Jlarpanxka, Ko, Jlonurans.

Heo6xoanMele 1 10CTaTOYHBIE YCIIOBHSI Bo3pacTaHus (yObIBaHUs) PYHKIIUH.
MaxkcuMyMbl 1 MUHUMYMBI (DYHKITUH.

[Topsnok uccnenoBanus (GyHKIIMH € TIOMOIIBIO IIPOU3BOJHOM M MOCTpOeHHS e€ rpaduka.

(I)yHRIII/II/I HECKOJBbKHX IMEPEMEHHBIX

1.

12.

13.

14.

Ob6mnacTh omnpeneneHus, JMHUN YpoBHS (GYHKIUU ABYX nepeMeHHbIX. [Ipenen u HenpepbIs-
HOcTh YacTHble npousBoaHble. [Tonubrii nuddepenimann.

OkcrpemyM (pyHKINU ABYX nepeMeHHbIX. Hanbonbiee 1 HanMeHblee 3HaueHus: QyHKIUU
JBYX TIEPEMEHHBIX B 3aMKHYTOUW 0OJIACTH.

[IpousBognas no HanpasieHuto. ['paguent. KacarenbHast I0CKOCTh 1 HOpMaJIb K MMOBEPX-
HOCTH.

MeTo HaMEHbBIINX KBAAPaTOB /7151 00pa0OTKHU SKCIIEPUMEHTAIbHbBIX JTaHHBIX.

HNuTerpajbHoe ucuncjaeHue PyHKUMM 0JHON NepeMeHH o

15

16.

17.

18.

19.

20.

21.

. [TonsiTne mepBooOpazHoil. Heompenen€uupiii MHTErpan U ero cBoiicTa. Tabmuia Heompe-
JEJIEHHBIX UHTErPAJIOB.

OCHOBHBIE METOJBI MHTETPUPOBAHUA: HEMOCPEICTBEHHOE MHTETPUPOBAHUE, METOJ HWHTE-
IPUPOBAHMS [TOJIBEJCHUEM I10/1 3HAK MU depeHIrana, MeTo1 3aMeHbl IepEeMEHHOM
HuTerpupoBaHue 10 4acTSIM B HEONPEAEIEHHOM UHTETPAJIE.

KommiekcHbie uncna. Anredpandeckas opma 3aucH KOMIUIEKCHOTO yrcia. Moyib 1 ap-
rymMeHT. JIeHCTBUs HajJ KOMIUIEKCHBIMHM 4YMcCiIaMu. TpHroHomerpuueckas (Gopma 3alucH
KOMIIJIEKCHOT'O YHUCIIA.

Pa3noxeHne MHOrOWIECHa Ha JIMHEHHBIE W KBAJpaTHbIC MHOKWTENW. MHTErpupoBanue pa-
IUOHAIBHBIX Apo0eif. Turel mpocTedmmx Apodei U X HHTErPUPOBAHHUE.

HNHTerpupoBanre panmoHAIBHBIX JPOOEH METOJOM Pa3JIOKEHUs Ha MPOCTEHIIHE IpoOH.
WuTerpupoBanue NpoCTEHIINX UPPALUOHATBHBIX (YHKINH.

WHTerpupoBaHue TPUTOHOMETPUYECKUX (DYHKIMH, yHMBEpcallbHash TPUTOHOMETpHUYECKas
MIO/ICTAaHOBKA.



22. 3agauy, NIPUBOJALINE K MOHATHIO ONpeAeNEHHOro uHTerpana. OnpenaenéHHblii MHTErpail 1
€ro CBOWCTBA.

23. ®opmyna Hetorona-Jleitonuna. 3aMeHa mepeMeHHOM B ONpeieIEHHOM HHTETpale.

24. ®opMyrna UHTETPUPOBAHUS IO YACTAM JJIsl OMPEACIEHHOTO HHTErpara.

25. TlpunoskeHus onpeAeaEHHOr0 HHTErpaia: BIYMCICHHE TUIOMAAEH MIIOCKUX (Uryp, BeIYHC-
JICHUE AJIUHBI 1yTU KPUBOH, 0OBEMOB Tell.

26. HecoOcTBenHble nHTErpajbl. IHTErpansl ¢ 06CKOHEYHBIMH MpeielaMi HHTETPUPOBAHMUS.

27. NHTeTpalibl OT HEOrPAaHUUYEHHBIX (PYHKITUH.

OBPA3EIL] BUIETA K O9K3AMEHY

M@HHCTEPCTBO HAYKICI n BI:ICI_HEFUO OBPABOBAHI/Iﬂ PO
I'PO3HEHCKHWU I'OCYAAPCTBEHHbBIM HEO@TAHOU TEXHUYECKNM YHUBEPCUTET
nmenu akag. M. JI. MuUIMOHIITUKOBA

BWJIET Ne 1
JlucuunnuHa: MaTeMaTHKAa

cemectp 2

1. HaiiTu mpon3BoaHbIE NTaHHBIX (HYHKITUH:
2 >

1)y =6x ——3—\5/)62 ; 2)y:1n(x—\/3—x2); 3)y=x"-sin5x; 4)y=2" —tgln3x.
X

2. Haiitu npon3Boanyto QyHKIUU Z = ln(x2 + xyz) B Touke A(1;2) mo HampaBJIeHHIO BEKTOpa

a=3i —4j.

3. HaiiTu uHTErpasbl:

3 2 ©
4 xdx . 1+ x dx
1 6x° —5x+— |dx;2) | ———:3)|(5—-2x)sin4xdx: 4 dx; 5 .
)'!( x] )'!.1/3+x2 )I( ) )J.x+\/x ):[4x+7
« » 2021 r. 3aB. kadeapoit lNauaeB A.M.
[IpenonaBarens MaromaeBa M.A.

Tpemuit cemecmp
TeopeTnuyeckne BONPOChl, BBIHOCUMBbIE HA IK3aMeH

JAudpdepennnaibHbie ypaBHEHUS

1. Iuddepenunanbupie ypaBHEeHUs: onpenaenenue, nopsaok Y, pemenue Y.

2. luddepenmanpHoe ypaBHeHUE 1-ro mopsaka: onpeaeieHnue; 00IIee U YaCTHOE PeIICHUS.
3.Teopema CyI1eCTBOBaHUS U €IMHCTBEHHOCTH petieHus st 1Y 1-ro nopsiaka.

4. 1Y ¢ pa3nensiommuMucs NepeEMEHHBIMU: ONIPEACIICHUE U TTOPSI0K PELICHUS.

5. Ognopoanseie 1Y 1-ro nopsiika: onpeneneHue U NOpsAA0K pEeLICHNUs.



6. JIuneiinpie 1Y 1-ro mopsiaka: onpeneiaeHue U NOpsA0K peLIeHHUs.

7. udbdepennmaibaple ypaBHEHUS 2-T0 MOPSIKA: ONpeaesieHrne, BUl 00IIEro pemieHus; TeopeMa
CYLIECTBOBAHMSI U €JUHCTBEHHOCTHU PELIECHMUSL.

8. [Ipocreiiine ypaBHEHUsI, TOMYCKAIOIINE MOHMKEHUE MOPSIKA:

V= ), Y=y v = f ().

9. JIuneiinblie /Y 2-ro nopsaka: HEOJHOPOAHBIE U OHOPOAHBIE YpaBHEHUS. TeopeMa CylecTBOBa-
HUS Y €IMHCTBEHHOCTH PEIIECHUS

10. JIuneiinpie onHopoansie 1Y 2-ro nopsaka: TeopemMa 0 CTpYKTYpe €ro peleHus

11. Heomroponansie nuHeiHbIe Y 2-ro mopsaka: Teopema 0 CTPYKTYpe OOIIEro peneHus

12. JIuneiinsie ogqHopoaHbie /1Y 2-ro mopsiika ¢ TOCTOSHHBIMU K03 duiimenTamu. XapakTepucTu-
YEeCKOEe YPaBHEHUE U CTPYKTYpa OOIIEro penieHus

13. Jluneiinsie HeogHOpOAHBIE Y 2-T0 MOpsaKa C MOCTOSTHHBIME KO PHUIIMEHTAMH CO CHeHAb-
HOW MPABOM YaCThIO

14. MeToz Bapranuy npou3BOJIBHBIX MMOCTOSIHHBIX (MeTO Jlacpanica)

15. Cucremsl nuddepeHunanbHbIX ypaBHEHUH. MeTOo ] HCKITIOUEHHUS PEIICHUS] CHCTEMBI YpaBHEHUH

OcHOBBI TCOPHH BQpOﬂTHOCTeﬁ H MAaTeMAaTH4YeCKOl CTATHCTUKH

16. Knaccuduxanus coObITHIT: T0OCTOBEpHBIE, HEBO3MOXHBIE, CTydaiiHble COOBITHS. COOBITHS: COB-
MECTHMBbIE U HECOBMECTUMBIE; PABHOBO3MOKHBIE; 3aBUCUMbBIC M HE3aBUCUMBIE; IIPOTUBOIIOJIOKHBIE;
MTOJTHAS TPYIIa COOBITHA.

17. Knaccuyeckoe omnpeeneHiue BEPOITHOCTH COOBITHS;, €r0 CBOMCTRA.

18. DnemenTsl kKoMOMHaTOpUKH. OCHOBHBIC MTPaBUJIa KOMOMHATOPUKHU:

a) MPaBWJIO IPOU3BEEHNs; 0) MpaBmiio CyMMbI. [lepecTaHoBKH, pa3MelieHus, couetanus. Vx auc-
no. 'unepreomerpuueckast popmya.

19. OtHOocuTenbHast yactoTa coObITHs. CTaTUCTUYECKAs BEPOSTHOCTH COOBITHSL.

20. Anrebpa coObiTuii. YciioBHas BepoaTHOCTh. [IponsBeneHue u cymma coObITH.

21. ®opmyna nonHou BeposTHOcTU. Dopmyisl balieca.

22. ®opmyna bepuysmm.

23. ®opmynsl Jlamnaca.

24. ®opmyna Ilyaccona.

25. Cnyuaitasie BenmnuuHbl: auckpeTHbie (JICB) u nenpepsisabie (HCB).

YucnoBsle XapaKTepUCTUKH ciTyuaitHex Bemmuns: 1 (0); D(X); o(X).

26. bunomuaneHoe pacnpeznenenue J{CB.

27. ®yHKuMs pacnpeeseHus 1 IIoTHOCTh BepositHocTeld HCB.

28. HopmanbsHoe pacnpenenenne HCB.

29. 3akon 6onpiux uncen. HepaBenctra UebwiméBa 1 Mapkoa. Teopema UeOnimépa. Teopema
bepnysnnu.

30. [doBepuTenbHbIE HHTEPBAJIBI 11 OLIEHKA MAaTEMAaTUUYECKOTO OXKHUIAHHUS.

OBPA3EIL] BUIETA K O9K3AMEHY

M@HHCTEPCTBO HAYKICI n BI:ICI_HEFUO OBPA3OBAHI/Iﬂ PO
I'PO3HEHCKHWU I'OCYAAPCTBEHHbBIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET
nmenu akag. M. JI. MuummoHIIMKoBa

BUJIET Ne 1



JucuumnianHa: MaTeMaTHKa
cemectp 3
1. Teopema cyiiecTBOBaHMS U €IMHCTBEHHOCTH petenus s 1Y 1-ro nopsiaka.

2. Pewnts mudpdepentmansusie ypasuenus: 1) 4/5 + y>dx = yV4 + x’dy ;
2) y=2"Y. 3 x0"+2)'=0; $Hy"—6) +10y=x+4,
X
3. B ypue 11 mapoB: 6 6enbix u 5 u€pHbiX. V3 ypHBI H3BJIEKaOTCA cpa3y JBa mapa. Haiitu
BEPOSTHOCTH TOT0, YTO 00a 1mapa OyayT OenbIMH.

4. B simuke HaxoauTcst 7 OpakoBaHHBIX U 16 romHbIX neraneil. HaliTu BeposITHOCTh TOTO, YTO
cpenu TpeX Hayaady U3BJICUCHHBIX JIETalei OKaXeTCs XOTs Obl O7HA TOAHAS.

5. ana auckpetHas ciyvaiiHas BenuuuHa X. HailTu: @) MareMatuueckoe 0XKUIaHHE;

0) AUCTIEPCHIO; 8) CPEIHEKBAAPATHIESCKOE OTKIIOHEHHE.

x|-2|12|3|4]5
pl02]02]02]02]02

« » 2021 r. 3aB. kadeapoit lNauaeB A.M.

[IpenonaBarens MaromaeBa M.A.

7.3. Tekymmii KOHTPOJIb
OoOpa3zen 3a1aHust IS TEKYIIEro KOHTPOJISA
IlepBblii cemecTp

1. W3Bectusl koopauHaThl TpeyroibHuka ABC: A(5;4), B(-3;3), C(1;-7). Haiitu: a) ypaBHe-
HUS: BCEX CTOPOH TPEYroJIbHUKA, BHICOTHI TPEYroJIbHUKA, MEANAHbl, OUCCEKTPUCHI U M-
MOM, IPOXOISIICH Yepe3 BEPIINHY TPEYTOJbHUKA, MAPATIIEILHON MPOTUBOJIEKAIIEH CTO-
poHe; 0) paccTOsIHUE OT BEPIIKHBI 10 MPOTUBOJICKAIICH CTOPOHE; B) YTOJI B TPEYTOJIbLHUKE
(npu BepuiuHe B).

2. IlpuBecTH K KaHOHWYECKOMY BUIY ypaBHEHUE KPUBOM 2-T0 MOpsiiKa U CAEIATh CXEMaTUUCKUI
4epTeK:
a) 4x*+36y*+72y-16x-92=0,
0) -3x*+4y*-12y=0,
B) X+2y?-6y+4=0



1.

2.

Bropoii cemecTp

2

I. ana pyskuus z = x” . Hokazats, 4to y z —(1+y1n x)Z—Z =0;

Oy x
IL [lausr Gynkuus z = arcsin(x”y ), Touka A(l; %j u Bextop d = 37 — 4 . Haitru:

grad z B Touke A4;
TPOM3BOIHYIO (QYHKIIMH Z B TOUKE A MO HANPABJICHUIO BEKTOpa d .

Tpernii cemecTp

B maptum u3 15 neraneii 10 crangaptHeix. HallTu BEpOATHOCTH TOTO, YTO CPEAM MSATH B3ATHIX
HayJaqy Jeranen TpH CTaHJApPTHBIX.
Ky0, Bce rpanm kotoporo okpameHsl, pacnuieH Ha 1000 KyOMKOB OJMHAKOBOTO pa3Mepa,
KOTOpBIE 3aTEM TILATENbHO IepeMelanbl. HalTh BEpoOsATHOCTH TOro, 4TO Haynady B3sATBIM
KyOMK OyIeT UMETh TPH OKpAIICHHBIC TPAHH.

. HenpepriBHas cnmydaiinas BenuumHa X 3amaHa (yHKimed pacnpenenenus F(x). Haitu: a) ot

HOCTh BEPOSTHOCTH f(x);

0) MaTreMaTH4ecKoe OXHuJaHue a«; ) paucnepcuiro D, ecnu
0 npu x <0,
F(x)= x3/8 mpu 0<x<2,
1 npu x> 2.

4. Haiitu BeposiTHOCTh P(4), ecin usBectb! BepositHoctn: P(AB)=0,72, P(AB)=0,18.

7.4. Onucanue nokasareseil U KPpUTepUeB OLCHUBAHUS KOMIIETEHIM HA Pa3JIMYHBIX

Tanax u (GoOpMHPOBAHHUS, ONTUCAHNE IIKAJIbI OLlEHUBAHUSA

InanupyeMble pe3yJibTaThl
OCBOEHHUSI KOMIIETEeHIIHH

KpuTtepuu onleHHBaHHUS Pe3yJIbTATOB 00y4eHHsI
OLIEHOYHOT 0
cpencTBa

HanmeHnoBanue

MeHee 41 6ans0B | 41-60 6an0B 61-80 6an0B 81-100 6an
(Hey10BJI€TBO- (ya10BJ1€TBOPH- (xopouo) JIOB (OTJIHY-
pPHUTENbHO) TeJbHO) HO)

OIIK-3. CiocoOeH MpUMEHITh OCHOBHBIC TTOJIOXKEHUS (DYyHIAMEHTAIBHBIX €CTECTBEHHBIX HAYK U HAYYHBIX TEOPUM
IIPU MPOBEIEHUU HAYYHO-UCCIIEI0BATEILCKUX padOT MO U3YYEHHIO H BOCITPOU3BOICTBY MUHEPAbHO-ChIPbEBOM

0a3el




3HaTh OCHOBBI JINHEM-
HOM anreOpsbl C
3JIEMEHTaMU aHaJIUTHYe-
CKOU F€OMETpUH,
MaTeMaTU4eCKUil aHa-
JI13, OCHOBBI TUCKPETHOU
MaTE€MaTHUKH, OCHOBBI
TEOPUHU OOBIKHOBEHHBIX
nuddepeHIaTbHBIX
YPaBHEHUN, OCHOBBI
TEOPUHU BEPOSITHOCTEN U
MaTeMaTUYECKON CTaTHh-
CTUKH.

®parmeHTap-
HbIC 3HAHUS

Henonurie
3HAHUSA

Cdopmupo-
BaHHbIE, HO
coJiepIKaIIue
OTIeNbHBIC
npoOenbI 3Ha-
HUS

Cdopmu-
pOBaHHBIC

Cucremaru-
YeCKHUE 3Ha-
HUA

YMeTrb NpUMEHATHh Ma-
TEMaTHUYECKHE METO/IbI
JUTSI pEIIEHUS TUIIOBBIX
npodecCHOHATIBHBIX 3a-
J1a4, OpUEHTUPOBATHCS B
CIIPaBOYHOU
MaTeMaTU4eCKON JIUTe-
patype, mpuooOpeTarh
HOBBIE MaTeMaTUYECKUE
3HaHUS, UCMOJIB3YS CO-
BpeMEHHbIE 00pa3oBa-
TeJIbHBIE U HH(OpMaIu-
OHHbIE TEXHOJIOTUH, UC-
MOJIb30BaTh MaTEMAaTH-
YECKYIO JIOTUKY JJIst
dbopmMHpoOBaHUs Cyxie-
HUM MO0 COOTBETCTBYIO-
M rpodeccroHalb-
HBIM TIpoOIemMam.

YacTHUHEIE
yMEHUS

Henonurie
YMEHUS

YMenus moi-
HEBIE, IOITyCKa-
FOTCS HE0OIb-
K€ OIINOKHU

Cdop-
MHPO-
BaHHBIC

YMEHHUSI

Baaners MeTomaMu mo-
CTPOEHUS MPOCTEUIIINX
MaTeMaTHYeCKUX MOJC-
Jieil TUMOBBIX Mpodeccu-
OHAIIBHEIX 3a7a4, METO-
JTamM#u 00pabOTKH JKCIIe-
PUMEHTAIBHBIX JTaHHBIX
Y aHaJIM3a MOTYYCHHBIX
pe3yabTaTOB.

YactuyHoe
BJIAICHUC
HaBBIKaAMH

Hecucrema-
THYECKOE
HNPUMEHEHUE
HABBIKOB

B cucremarn-
YECKOM IPH-
MEHECHUU
HAaBBIKOB JI0-
MTyCKAIOTCS
poOebI

YcnemnrHoe
1 CUCTEMa-
THYECKOE
HPUMEHEHHE
HABBIKOB

KommnekT 3aganuit
JIJIS BBITTOJTHEHUS
pyOEKHBIX aTTecTa-
L1, BOIPOCHI 11O
TeMaM / paszenam

MHACIUILIMHEI BBIHO-

CHMBIE Ha DK3aMe€H,

JK3aMEHaIlMOHHEIE
OUJIeTHI

8. OcobennocTn peanqu3sanvi TUCHUILIMHBI AJ HHBAJIHUI0B U JIMII ¢ OrPaHHYCHHBIMHA

BO3MOKHOCTSIMH 310POBbS




Jls ocyuiecTBiIeHUs MPOLEAYp TEKYIIEro KOHTPOJIS YCIIeBAeMOCTH M MPOMEKYTOYHOU aT-
TECTalUU 00YJarOIUXCs CO3/1aHbl (DOH]IBI OIICHOUHBIX CPE/ICTB, aJalITUPOBAHHBIC JIJIS1 HHBAJINIOB U
JIMI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS M TIO3BOJISIIOIME OLIEHUTH JOCTHXKEHHE UMHU 3a-
IUIAHUPOBAHHBIX B OCHOBHOW 00pa3oBaTeNbHOI MporpamMme pe3ysbTaToB OOy4YeHUsI U YPOBEHb
c(hOPMHUPOBAHHOCTH BCEX KOMIICTCHIIMH, 3asBJICHHBIX B OOpa3oBaTelbHOW mporpamme. dopma
MIPOBE/ICHUS TEKYIIEH aTTeCTalluy JUIsl CTYI€HTOB-UHBAINIOB YCTAHABIMBAETCS C YU€TOM WHIUBH-
IOYyaJIbHBIX MCUXO(PHU3HMUECKUX OCOOCHHOCTEH (YCTHO, MMCbMEHHO Ha Oymare, MMCbMEHHO Ha KOM-
neoTepe, B popMe TecTHpoBaHUs U T.1.). [lpu TectupoBanuu s caaboOBUISIIMX CTYJEHTOB HC-
MOJIb3YIOTCA (POH/BI OLEHOYHBIX CPEICTB C YKPYMHEHHBIM mipudToM. Ha sk3ameH mpuriamiaercs
COIIPOBOKAAIONINI, KOTOPBI 00ecreunBaeT TEXHUUECKOE COMPOBOXKACHUE cTyneHTy. [Ipu Heob-
XOJMMOCTH CTYACHTY-UHBAINY PEIOCTABIISCTCS TOMOIHUTEILHOE BPeMs Il TOATOTOBKH OTBETA
Ha 3Kk3ameHe (uam 3adere). OOydaronuecss ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBBSI M 00ydYa-
IOLUECS] MHBAJIKMIbI 00ECIIeUrBAIOTCS MEYaTHBIMU U JIEKTPOHHBIMH 00pa30BaTeIbHBIMU pecypca-
MU (TIpOorpaMMbl, yueOHbIe MOCOOHS ISl CaMOCTOSATENbHOM paboThl U T.I.) B (opMax, aaanTUpPO-

BAaHHBIX K OI'PaHUYCHUAM HUX 3J0POBbA U BOCIIPUATHUA I/IH(bOpMaL[I/II/IZ

1) 1 MTHBAJIMIOB M JIUI] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMHU 3/I0POBBS M0 3PEHHIO:

- JUIA CJenbIX: 33JaHus JUIsl BBINOJHEHUS HAa CEMUHApax M IPAKTUYECKUX 3aHATHAX
odopmisIoTCs penbe@HO-ToueuHbIM wmpudTOoM bpaiinsg unm B BuAe 3JIEKTPOHHOTO JIOKYMEHTA,
JOCTYITHOTO C TOMOIIbI0 KOMIBIOTEpA CO CIEHUAIN3UPOBAHHBIM MPOTPAMMHBIM OOECIIEYeHUEM
IUISL CJIETIBIX, OO 3a4MTHIBAIOTCS ACCHCTEHTOM; MMChbMEHHBIEC 33/1aHUS BBINOIHAIOTCSA HA Oymare
penbedHO-TOUeUHbIM mpudTOoM bBpaiing wWiIn Ha KOMIIBIOTEPE CO  ClEeHUaTM3UPOBAHHBIM
MPOrpaMMHBIM OOecTieYeHUEM ISl CIIENBIX MO0 HaJUKTOBBIBAIOTCS aCCUCTEHTY; O0ydaroIuMcs
JUIL  BBITIOJIHEHUS 3a/aHUsl NPH HEOOXOIMMOCTH MPEJOCTABJIACTCS KOMIUIEKT INHChMEHHBIX
NPUHAIIISKHOCTEH M Oymara sl mucbMa penibeHO-ToueuHbIM 1mpudToM bpaiins, kommbeiorep co
CTEeLUAITU3UPOBAHHBIM POTPAMMHBIM 00ECTICUSHHEM IS CIICTIBIX;

- AJs cJa00BUASIIMX: O0ECeunBaeTCs WHAMBHAYAJbHOE PAaBHOMEPHOE OCBELICHHE HE
MeHee 300 nokc; 00ydaromuMces sl BBIMOTHEHUS 3aaHUsI IPU HEOOXOIMMOCTH MPEAOCTaBIsIeTCS
YBEJIMYMBAIOIIEE YCTPOMCTBO; BO3MOXHO TaKXe HCIIOJIb30BAaHHE COOCTBEHHBIX YBEIWYHBAIOIIUX
YCTPOWCTB; 3a/1aHus 7S BHIIOJIHEHUS 331aHU 0(hOPMIIAIOTCS YBETHUEHHBIM MpUdTOM;

2) JUIsl ’HBAJIUAOB U JIUI C OTPAaHUYEHHBIMHA BO3MO>KHOCTSIMH 3710POBBS IO CJIYXY:

- VI TJAYXMX M ¢Ja0ocablIamux: o0ecrneynBaeTcs Hajlu4he 3ByKOYCUIIMBAIOLIEH amnma-
patypbl KOJJIEKTUBHOTO TOJI30BAaHU, TPU HEOOXOIUMOCTH OOYUYaIOIIUMCS MPEIOCTABISCTCS 3BY-
KOYCHJIMBAIOIAs anmnapaTypa WHIMBUIAYAIbHOIO IOJb30BaHUS; NPEJOCTABISAIOTCA YCIYIH Cyplo-

TIEPEBOTIHKA;



- IUISl CJIEMOTIYXHX JOIyCKAeTCsl MPUCYTCTBHE ACCUCTEHTA, OKAa3bIBAIOIIETO YCIYTH TU(]IIO-

CypAOINepeBoIYHKa (TOMUMO TPeOOBAHUH, BBHIITOHIEMBIX COOTBETCTBEHHO IS CIETBIX U TIYXHUX ),
3) s UL C TSOKENBIME HApYIICHUSIME PEYd, TIYXUX, CIa0O0CTBIIIAIINX JIEKIIUA U CEMUHAPHI,

MPOBOAMMBIE B YCTHOM (popme, MPOBOAATCS B MUCbMEHHOI QopMme;

4) U1l UHBAJMJOB U JIUI C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 370pPOBbs, HMEIOIIMX HApYyILlIe-

HHSl ONIOPHO-IBUIaTEJIbHOIO aNIapara:

- JUIs JTU1 C HAPYLICHUSIMH OTIOPHO-JIBUTATEIBHOTO anmnapara, HapyIIeHUsIMU JBUTATEIbHBIX
GyHKIIUI BEpXHUX KOHEYHOCTEM WIIM OTCYTCTBHEM BEPXHHUX KOHEYHOCTEH: MUChbMEHHBIC 3a/laHus
BBITIOJTHSIOTCS HAa KOMIIBIOTEPE CO CHEIUAIU3HUPOBAHHBIM IMPOTPAMMHBIM O0ECIeUeHUEM WIIH
HAJMKTOBBIBAIOTCSI ACCUCTEHTY; BBITIOJHEHUE 3aJaHHH (TECTOB, KOHTPOJIBHBIX padoT), MPOBOIUMBIC

B UCbMEHHOM (hopMe, TPOBOJIATCS B YCTHOM (popme myTem ompoca, 6ecesibl ¢ 00ydJaromumcst

9. YyeOHO-MeTOoANYEeCKOe o0ecmeyeHue TN CIUIINHbI

9.1. JIutepartypa

1. T'mypman B.E. PykoBoACTBO K peIIEHHIO 33a4y IO TEOPUU BEPOSATHOCTEM M MaTeMaTH4ECKON
cratuctuke.-M.: Bricias mxkoia, 2005.

2. Hanxo II. E., ITonoB A. I'., KoxxeBaukoBa T. fI. Beiciiasg MmaTemMaTuka B yIpa)KHEHUAX U 3aja-
gax. Y1, U2. -M.: Bercmag mkosna, 2000.

3. IIpakTukym 1o BBICIIEH MaTeMaTHKE Uil SKOHOMHUCTOB. YuebHoe nocobue ains By3os /Ilox pe-
naxmuer npod. H.III. Kpemepa. — M.: OHUTU-JJAHA, 2004.

4. Jlyary K.H., Hopun B.II., ITucemennsiii JI.T., [lleBuenko FO.A.. COOpHUK 3a/1a4d MO BBICHICH
MaremaTtuke. — M.: Alipuc-tipecc, 2004.

5. TIucemennsiii J. T. KoHcnekr nekmuii mo Beiciiei Mmarematuke. [lomuslii kype. — M.: Boicias
mkona, 2013.

6. CaumnmoB A-B. A. Kpatkuii kypc BeIciIeld MaTeMaTuku. YueoHoe mocodue. Tom 1, 2. I'po3HbIid,
2016.

7. Abnpynxamuaos C. C., AcxaboB C. H., bermnrupues M. A., Cumonenko P. A. Kpartkuii xypc
TEOpUN BEPOSITHOCTEN M MaTEMaTHYECKON CTATUCTHKHU: TEOpUs, IPUMEPHI, TUIIOBbIE PACUYETHI.
YuebHoe ocolOue A CTYACHTOB TEXHHUECKUX BY30B. — PocroB-Ha-/{o Hy: OO0 «J/lnamnazony,
2001.

8. AcxaboB C. H., berunrupues M.A., MaromaeBa M.A. TlpakTukym mo W30paHHBIM TJlaBaM
BBICIIIEH MaTeMaTuke. - Maiikor: MI'TVY, 2005.

9. baraeBa M. T. CO0pHUK 3a/1a4 110 JIMHEHHON U BEKTOPHOH anredpe U aHAIMTHYECKOW Ireo- MeT-

pun.— I'posneni, UIIL TTHH, 2007.



10. MaromaeBa M.A., [laaeB A.b. Jludgdepenimansabie ypaBHeHUs (YaeOHOE MOCOOHE IS CTY/ICH-
TOB 9KOHOMUYECKUX U TEXHOJIOTMUECKUX criennanbHoctel). — I'posnsiii: UL I'THH, 2010.

11. MaromaeBa M.A., UcaeBa JI.M. [Ipaktuky™m mo Beiciueii matemaruke. Yactel,2,3 (yueOHO-
METOAMYECKOE TTOCOOMe JIJIsi CTYACHTOB SKOHOMUYECKUX crenuaibHocTel). — ['posnbrit: UITL]
ITHTY, 2019.

HNHTepHeT pecypcsl

Caiir xadenps! http:// www.vm-ggntu.ru
http://www.alleng.ru/edu/math9/htm
http://plus.ru/books_mat.html
http://www.edu.ru
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9.2. Metoanueckue ykazanus (IIpuiioxenue)
10. MarepuajbHO-TeXHHYECKOEe 0OOecredeHue 1 CIUTIIUHbI

3a kadenpoii «Beiciias u MpUKIaIHAS MAaTEMaTHKa» B TIIABHOM y4eOHOM KOPITyCE 3aKperi-
JeHbl JJeKIUMoHHasA aynutopus Ne 1-16, aynuropun 11 MpoBeIeHUs IpakTHUeCKNX 3aHATHI NeNe 2-
08, 2-27, 2-29, 2-31, 2-33, 2-35, OGOJBIINHCTBO W3 KOTOPBIX OCHAIIEHO TaOJHUIIaMH, TpaduueCKUM
MareprasioM U 4eprexamu; ayd. Ne 3-10 cinyuT B KauecTBE KOMIIBIOTEPHOrO KJiacca, Tlie ycTa-
HOBJICHBI 12 KOMITBIOTEPOB, KOTOPBIE MCIIOIB3YIOTCS ISl CAMOCTOSITENIbHOW paboThl CTYACHTOB KO-
TOpBIE UCHOJB3YIOTCS UL CAMOCTOSITEIBbHON PabOThI CTYICHTOB; 3/1€Ch )K€ BO3MOYKHO HMCIIOJIb30Ba-
HUE KOHTPOJMPYIOIIKX Mporpamm Ajis mpuéma 3a4€ToB U dKk3amMeHoB. Ha kadenpe nmerorcst uH-

TEepaKTUBHAs JOCKA U AUATIPOEKTOP.


http://www.vm-ggntu./
http://www.alleng.ru/edu/math9/htm

MMPUJIOKXEHHUE
MeToanyeckue yKa3aHus 0 OCBOCHUI0 TUCIUNIIHHbBI
«MaTtemaTuka»

1. Metoanueckue YKazanus AJis oﬁyqaloumxcﬂ 110 INIAHUPOBAHUIO H OPraHU3alluUd BPEMEHU,
He00X0AMMOI0 JJI1 0CBOCHHUS JUCIUILJINHDI.

N3yuenune peKOMEHIyEeTCsl Ha9aTh ¢ 03HAKOMJICHUS C pabodel MporpaMMOn JUCITUILUIHHEL, €€ CTPYKTYPOH U
coJiepKaHueM pa3zeiioB (Moryiel), (GOHIOM OIEHOYHBIX CPEIICTB, O3HAKOMUTHCS C yUEOHO-METOINIECKUM
1 MHGOPMAIOHHBIM O0eCTIeYeHIEM JUCIIUIIITNHEI.

Juctummnaa «MaTteMaTHKa» COCTOUT M3 CBA3aHHBIX MEXKIY COO0I0 TeM, 00ECTIeYMBAIOIIHMX MTOCICTIOBATE -
HOE U3yYCHUE MaTepuaa.

O6yquHe IO JUCHUILIINHE «MaremaTnka OCYIICCTBJIACTCA B CIACAYIOMINX q)opMax:

1. AynutopHble 3aHATH (JICKIUH, TPAKTHYECKUE 3aHITHSA).

2. CamocTtosaTenbHas padoTa cTyAeHTa (TIOATOTOBKA K JIEKIHSIM, TPAKTHYECKUM 3aHATHIM, TECTAM U
WHBIM (OpMaM MUCBMEHHBIX PadOT, MHANBUAYaIbHAsI KOHCYJIBTALHUS C IPEIOJaBaATEIIEM).

3. HHnrepaktuBHBIE (OPMBI IPOBENCHHUS 3aHITUH (KOJIOKBUYM, JIEKIUSI-AUCKYCCHUs, U AP .(OpMBI).

VY4eOHbIi MaTepHal CTPYKTYPUPOBAaH U U3YUYEeHUE TUCLUIUIMHBI IIPOU3BOAUTCS B TEMATHYECKOH MOCe-
noBateabHOCTH. KakgoMy MpakTHUeCKOMY 3aHATHIO M CAMOCTOSATEIbHOMY U3yUEHHUIO MaTepualia mpeiie-
CTBYET JICKIIMS 10 JaHHOH Teme. OOyyaromuecs: CaMOCTOSTEIBHO MPOBOJAT IPEABAPUTEILHYIO IIOATOTOBKY
K 3aHATHIO, IPUHUMAIOT aKTUBHOE M TBOPUECKOE ydacThe B 00CYXKIECHUH TEOPETHUECKUX BOIIPOCOB, pazdope
MPOOJIEMHBIX CUTYallMi U TIOUCKOB MyTeH UX perieHus. MHorue npooiaemsl, H3ydaemble B Kypce, HOCST
JUCKYCCHOHHBIN XapaKTep, YTO MPEAIOoIaracT HHTEPAKTUBHBIN XapaKTep MPOBEICHUS 3aHATHI HAa KOHKpET-
HBIX TIPUMEpax.

Onucanue MocIeI0BaTeNIbHOCTH ISUCTBUH 00yYaroIerocs:

[Ipu u3yueHuu Kypca cliefyeT BHUMATENIbHO CIyIIaTh U KOHCIIEKTUPOBATh MaTEpUall, U3JaracMblii
Ha ayIUTOPHBIX 3aHATUAX. /{151 ero NOHMMaHUs U KAU€CTBEHHOI'O YCBOCHUSI PEKOMEHYETCsl CIEAYOIast
OCJIEN0BAaTEIbHOCTE JCHUCTBUIL:

1. Tlocne okoHuaHMs y4eOHBIX 3aHATHI AJIS1 3aKPETUICHHST MaTepraia IpOCMOTPETh U 00yMaTh TEKCT
JIEKIMH, TIPOCITYIIAHHOMN CEero/iHs, pa3o0paTh pacCMOTpeHHbIe TpuMepkI (5 - 10 MUHYT).

2. Ilpu moArOTOBKE K JIEKIWH CIECIYIOLIETO AHS IOBTOPUTH TEKCT MPeNbIIyIeH JIEKIUH, TOAYMAaTh O
TOM, Kakasi MOJKET OBbITh cienytomast Tema (5 - 10 MuHyT).

3. B TedeHune Henmenu BEIOpATh BpeMs IS pabOTHI ¢ TUTepaTypoi B bubnmoteke (o 1 gacy).

4. Ilpu moAroToBKe K MPAaKTUUECKOMY/ CEMHUHAPCKOMY 3aHSTUIO TIOBTOPUTH OCHOBHBIE IIOHSTHUS 110 Te-
Me, U3y4YUTh IPUMEpHI. Pellasg KOHKPETHYIO CUTYalHIO, - IPEABAPUTEIBLHO MOHATh, KAKON TEOPETUIECKUH
MaTepHall Hy>KHO UCTIONIb30BaTh. HaMeTHTh MmilaH perieHus, onpoboBaTh Ha €ro OCHOBE PEeIuTh | - 2 mpak-
THYECKUE 3a1a4H.

2. MeTtoanyeckne ykazaHus o padote 00y4aronmuxcs BO BpeMsi NPOBeeHNs JeKIMii.

HCKHI/II/I JaroT O6yanOHH/IMC$1 CUCTCMATU3NMPOBAHHBLIC 3HAHUA 110 JUCHUININHEC, KOHICHTPUPYIOT UX
BHHUMAaHME Ha HANOOJIEE CIIOKHEIX M BAXKHBIX BOIIpOCax. .HCKHI/II/I OOBIYHO U3JIAraloTCs B TpaAUuIUOHHOM UJIN



B IpoOIeMHOM cTHIIE. J{J1s1 CTYZIEHTOR B OOJIBIIMHCTBE CITydaeB B MpobiieMHOM cTrie. IIpo0ineMHbIi CTHITh
MO3BOJISIET CTUMYJIMPOBATh aKTUBHYIO TIO3HABATEIIBHYIO JIEATEIBHOCT O0YJAIONIMXCS U X HHTEPEC K JTUC-
IUIUTHHE, (POPMHUPOBATH TBOPUYECKOE MBIIIUICHUE, MPUOETaTh K MPOTUBOIIOCTABICHUSAM H CPABHEHUSM, JIC-
J1aTh 00001IIeHNS, aKTHBU3UPOBATh BHUIMAaHUE 00yJaIOIINXCS ITyTeM ITOCTAaHOBKH MPOOJIEMHBIX BOIIPOCOB,
MOOMIPSATH JTUCKYCCHIO.

Bo BpeMs JeKIIMOHHBIX 3aHATHI PEKOMEH/YyeTCSl BECTH KOHCIIEKTHPOBaHHUE y4eOHOTO MaTepHana, 00-
pamiate BHUMaHue Ha QOPMYJIMPOBKYU M KAaTETOPHUH, PACKPHIBAIOIINE CYTh TOTO WIIM MHOTO SBICHUS, UIIN
MIPOIIECCOB, BBIBOJBI U MPAKTUIECKIE PEKOMEHAIIHH.

KoncmekT nexuuu jydiie noApa3AaessaTh Ha MyHKTHI, COOJ0Aast KPaCHYIO CTPOKY. DTOMY B OOIBLION
cTereHn OyayT criocoOCTBOBATh BOMPOCHI TUIAHA JICKIIHUH, MTPEUIOKEHHbIEe penoaparessiM. Criemyer oopa-
1IaTh BHUMAHKUE Ha aKLEHTHI, BEIBOIBI, KOTOPHIE IEIaeT MPeroiaBaTeib, OTMeuasl Haubosee BaXKHbIE MO-
MEHTHI B JIEKIIMOHHOM MaTepHalle 3aMEYaHUsAIMHU «BaXHO», «XOPOILO 3alIOMHUTH» U T.I. MOKHO J1€NaTh 3TO
Y C TIOMOIIBIO PA3HOIBETHBIX MAPKEPOB WM PYHEK, MOTIEPKUBASI TEPMUHBI U OTIPEIEICHHUS.

Lenecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpaIlleHUH, a00peBUaTyp u CUMBOJIOB. OHAKO
npu JajbHelIed paboTe ¢ KOHCIIEKTOM CHMBOJIBI JIYUIIIe 3aMEHUTh OOBIYHBIMU CIIOBAMH JIJIsi OBICTPOTO 3pH-
TEJIHHOTO BOCTIPUATHS TEKCTA.

PabGoras HaJl KOHCIICKTOM J'IeKL[PIﬁ, HeO6XO,I[I/IMO HCIIOJIb30BATh JIMTCPATYPY, KOTOPYIO pCKOMCHA0OBAJI
npenogaBaTeiib. Hmenno Takas CCpbEC3Has, KPOIOTINBAA pa60Ta C JICKIUMOHHBIM MAaTCpHUaJIOM MO3BOJIUT
I‘J'IY6OKO OBJIAAC€Th TCOPETUICCKUM MAaTCPHUAJIOM.

TemaTuKka JieKIUH 1aeTcs B padouei mporpaMme JTUCIUILIHHBI.
3. Meroguyeckue yKa3aHusi 00y4al0IMMCS 10 NMOATOTOBKE K MPAKTHYECCKUM 3aHATHAM.

Ha MPAKTUYCCKHUX 3aHATUAX IIPUBCTCTBYCTCA dAKTUBHOC YHAaCTUC B 06C}’)K,I[CHI/IH KOHKPCTHBIX CI/ITyaLII/Iﬁ,
CITIOCOOHOCTh HA OCHOBE MOJTYYCHHBIX 3HAHUHU HaxoauTb HauboIee 3(1)(1)6KTI/IBHBI€ peHICHUA MMOCTABJICHHBIX
HpO6JIeM, YMETb HaXOJUTh MTOJIC3HBIN IIOHOHHHTGHBHBIﬁ Marcpual 1o TCMaTHuKe 3aHSITHM.

CryneHTy peKOMEeHAyeTCsl CIeAyIoIIast CXeMa MOJATOTOBKH K MPAaKTHYECKOMY 3aHATHIO:

1. O3HaKOMJIEHHE C IJIAHOM MPAKTHYECKOTO 3aHITHS, KOTOPBIN OTPAXKAET COACPKAHUE PEITIOKEHHOM
TEMBI;

2. IIpopaboTaTh KOHCIEKT JIEKITH;

3. IIpounTaTh OCHOBHYIO JIUTEPATYPY.

B npomuecce moAroTOBKY K MPaKTHYECKUM 3aHATHSAM, HEOOX0AUMO 00paTHTh 0c000e BHUMAaHKE Ha ca-
MOCTOSITENIbHOE N3Y4YEeHNE PEeKOMEHIOBAaHHO! tuTepatypsl. [Ipn Bcelt momHOTe KOHCIEKTUPOBAHUS JIEKIIUU B
Hel HEBO3MO)KHO M3JIOKHUTH BECh MaTepHall U3-3a IMMHUTA ayIUTOPHBIX YacoB. [loaToMy camocTosTenbHAS
paboTta ¢ yueOHHKaM¥, y4eOHBIMY ITOCOOUSIMH, HAYYHOH, CTIPAaBOYHOM JINTEPATYPOH, MaTepUATIaMU TIEPHO-
IUYecKux u3nanuii u HTepHeTa sBigercs HanOosee 3()(PEeKTHBHBIM METOIOM IOYIEeHHUS JONOTHUTEIBHBIX
3HAHW, TO3BOJISICT 3HAYUTEIIFHO aKTHBU3UPOBATH MpoLiece OBJaAeHus HHpopMalmel, cnoco0cTByeT Ooee
rITyOOKOMY YCBOCHUIO H3y4aeMOro Marepuana, popMUpyeT Y CTYIEHTOB OTHOIICHHE KOHKPETHOI mpobie-
Me. Bce HOBbIE TOHATHS TIO M3y4aeMoi TeMe HEOOXOIUMO BbIyYHTh HAaU3yCTh U BHECTH B TIIOCCAPHIA, KOTO-
PBIi IerIecooOpa3Ho BECTH ¢ CaMOTo Havajla W3y4eHHs Kypca;

4. OTBeTUTH HA BOIIPOCHI IJIaHa MMPAKTUYCCKOI'0 3aHATHA;

5. BBINONHUTH JOMAIIHEE 3aJaHNUE;



6. IIpopaboTaTh TECTOBBIC 3aTaHUS U 3a/1a4H;
7. Ilpu 3aTpyaHEHHUSIX CHOPMYIHPOBATH BOMPOCHI K MPEIO1aBaTEINO.

Pesynbrar Takoii pabOTHI TOMKEH MPOSBUTHCS B CIIOCOOHOCTH CTYAEHTa CBOOOTHO OTBETUTH HAa TEOpETHYE-
CKUE BOIPOCHI MPAaKTUKyMa, BBICTYIIATh U Y4aCTBOBATh B KOJUIGKTHBHOM OOCYKIICHHUH BOIIPOCOB M3y4aeMOit
TEMBI, PABHIIHLHO BBITIOHATH MPAKTUYECKUE 3a/IJaHHS U UHBIC 33/IaHUs, KOTOPBIE NAI0TCs B (POHJIEC OIIEHOY-
HBIX CPEICTB JUCIUILIUHBI.

4. MeToaudeckKue YKazaHnus Oﬁy'lalOlIlI/lMCfl 110 OpraHusanuu CaMOCTOSITEJILHOM paﬁoTbl.

Llenp opranu3aiyiu CaMOCTOSITEILHON Pa0OTHI MO TUCIUILTHHE «MaTeMaTHKa — 3TO YriIyOJIeHUE ’
pacimupeHne 3HaHui B 00J1aCTH MaTeMaTUKH, (POPMUPOBaHUE HABBIKA M MHTEPECa K CAMOCTOSTEILHON TI0-
3HABATEIHHOMN EATENHHOCTH.

CamocrosTenbHast paboTa 00yJIarOIINXCs SBISICTCS BAKHEHITAM BUIOM OCBOSHUS COJNCPYKAHMS TUCIIH-
TTUHBI, TIOATOTOBKH K MIPAKTUICCKUAM 3aHITHIM B K KOHTPOJIbHOU padoTe. Ciofa ke OTHOCSITCSI i CAMOCTOSI-
TeJIbHOE YIIIyOJICHHOE H3YUeHHE TeM TUCIUILTHHBL. CaMocTosTeNnbHas paboTa MPenCTaBisieT Co00 MoCTo-
STHHO JEHCTBYIOIIYIO CHCTEMY, OCHOBY 00pa30BaTEIBHOTO MPOIIECcCca U HOCUT UCCIIEIOBATEILCKIM XapaKkTep,
YTO TOCITYXHT B OYyIIleM OCHOBaHUEM JIJIsl HAITMCAHUSI BRITYCKHOM KBaNH()UKAIIMOHHON paOOThI, TPAKTH-
YECKOTO MIPUMEHEHHS TIOTYyUCHHBIX 3HAHHM.

OpraHu3aiys CaMOCTOSATEIbHOM paboThl 00YUAIOIIUXCS OPUECHTUPYETCS Ha AKTUBHBIC METOBI OBJIAIC-
HUA 3HAHUAMM, PAa3BUTHUE TBOPUCCKUX CHOCO6HOCTCI>1, MEPEXOJ OT MOTOYHOT'O K MHANBUAYATIU3UPOBAHHOMY
00y4YeHHI0, C y4EeTOM NMOTPEOHOCTEH U BOBMOKHOCTEH JIMYHOCTH.

[IpaBuibHas OpraHuU3aIus CaMOCTOSATENBHBIX YUEOHBIX 3aHSATHH, HX CUCTEMAaTHYHOCTb, Teliecoo0pas-
HOE IITAHUPOBaHUE PabOYero BpEMEHH MO3BOJIICT CTYJCHTaM pa3BUBATh YMEHHS U HABBIKK B YCBOCHUH U
crcTeMaTh3aluy MpuoOpeTaeMbIX 3HaHUH, 00eCTIeYMBaTh BRICOKUH YPOBEHD YCIIEBAEMOCTH B IEPHOJT 00Y-
YEeHHUSI, TOJTyYUTh HAaBBIKM MOBBIIIEHUS TPOPECCHOHATIEHOTO YPOBHSI.

CamocrosTenbHas paboTta peanusyercs:
- HETIOCPEACTBEHHO B MPOLIECCE ayTUTOPHBIX 3aHATHH - HA JIEKIUSX, IPAKTUIECKUX 3aHATHAX;

- B KOHTAKTe C MIPETioiaBaTeNieM BHE paMOK pacIUCaHUs - HA KOHCYJBTAIUAX 110 YIeOHBIM BOIIPOCAM,
B X0I1¢€ TBOp‘IeCKI/IX KOHTaKTOB, HpI/I JIMKBU AN SaJZ[OJI)KeHHOCTeﬁ, HpI/I BBIITIOJIHCHHUU I/IHIII/IBI/IIIyaJILHBIX
3aJaHUuM U T.J.

- B OuOnmoreke, joma, Ha Kadeape MpH BHIMOIHEHNH 00yJaloIUMCs YIeOHBIX W MPAKTUIECKUX 3a-
nay.

Bunast CPC u xputepun o1ieHOK

(o 6amnpHO-peittuaroBO# cucteme [ THTY, CPC ounenuBaetcs B 15 6amios)
1. KontponsHas pabora

2. KomnmoxBuym

TeMsl U1 caMOCTOSATENBEHOI PadOTHI MPONMCAaHBI B paboveit mporpaMme TUCHUILTHHBL. D} HEeKTHBHBIM
CPEIICTBOM OCYIIECTBIICHUS 00YJaIOINUMCS CAMOCTOSTEIbHON PaboThI SIBISIETCS AIIEKTPOHHAS HHpOpMaLu-
OHHO-00pa3oBaTeNbHas Cpella YHUBEPCUTETA, KOTOpast 00ecreunBaeT JOCTYI K y4eOHbBIM IIaHaM, paboduM
MporpaMMam JTUCHUIUIMH (MOAyJeH), IPaKTHK, K U3JaHUSM JIEKTPOHHBIX OMOJIIMOTEUYHBIX CUCTEM.
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