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1. Lean u 3a1a491 TUCHHIIMHBI

].le.]]bl{) MAaTEMAaTHYCCKOT'O 06p3.30BaHI/IH 6a1<aJ1aBpa SABJIACTCA: 06yquI/Ie CTYACHTOB OCHOB-
HBIM ITOJIOKCHHUAM U METOJaM MATCMATHUKH, HABBIKAM IOCTPOCHUA MATCMATUYCCKUX JTOKA3aTCIILCTB
IIYTEM JIOTHYCCKUX paCCY)KHeHHﬁ, MCTOJaM PCILICHUA 3a/1a4.

3az[aann HN3YUCHUSA NUCHUIUIWHBI ABJIACTCA 06yquHe CTYACHTOB OCHOBHBIM MAaTCMaTHU4YC-
CKUM MCTOJaM, UX 3HAKOMCTBO C PAa3JIMYHBIMHU MPUITIOKCHUAMHA 3TUX MCTOJ0B K PCHICHUIO ITPAKTH-
YCCKHUX 3a/1a4, Acjasd MMpHu 3TOM YIIOp Ha TC pa3aciibl MAaTEMATUKH, KOTOPLIC B COOTBECTCTBUU C y‘~I€6-
HBIMHU IINITaHAaMMU UMCIOT BaXKHOC 3HAUYCHHUC IJIA TOI'O HMJIM HMHOTIO HpO(bI/IJ'Iﬂ IIOATOTOBKH CIICHHUAJIHN-
CTOB.

2. MecTo AUCHMILVINHBI B CTPYKTYpe 00pa30BaTe/bHON MPOrpaMMbl

Marematrka otHocHuTCcs K biioky 1 o0s3arensHOM yacTH yaeOHOTO IJIaHa.

OcCHOBO# OCBOEHHS JaHHOW y4eOHOW AMCIHIUIMHBI SBJSIETCS IIKOJBHBIA Kypc MaTeMaTHKH.
DJeMeHThl HEKOTOPBIX pa3/iejioB MaTeMAaTUKU, U3y4aeMbIX B By3e (BekTopHas anrebpa, nuddepen-
UaJIbHOE U MHTETPAJIbHOE MCUMCICHUS (QYHKUIUH OJHOW MEPEeMEHHOM, aHAJUTHYECKasi TeOMETpHs),
3aJI0’KEHBI B LIKOJBHOM KypC€ MaTEeMaTHKU; 3HAHHE ATHX SJIEMEHTOB 0053aTENIbHO KaK Ui YIITy-
ONEHHOTO M3YyUYEHMS YKa3aHHBIX Pa3/IeJIOB MATEMAaTHKU B BY3€, TaK M JUI OCBOCHHUS TaKUX Pa3/IeIioB,
M3y4eHHUE KOTOPBIX MPETYyCMOTPEHO TOJBKO B BhICIIEH MaTemartuke (auddepeHnnanbHoe ucyucie-
Hue (DYHKIUI HECKOJIBKUX MEPEMEHHBIX, MU (depeHIINATbLHbIC YPABHEHUS, BEIUMCIICHUE YHCIOBBIX
XapaKTEPUCTHK CIy4YaiHBIX BEJIMYUH, UCIOJIH30BAHUE MATEMaTHUECKUX METOJI0B 0OpabOTKH CTaTH-
CTHUYECKHX JAHHBIX U JAPYTHE).

JlaHHast AMCLMIIIIMHA SIBJISETCS NPEAIIECTBYIOIIEH Ul CIEAYIOIINX €CTECTBEHHOHAYYHBIX U
obmenpodeccuoHaNbHBIX y4eOHBIX JUCIMIUIMH, TPEIyCMOTPEHHBIX B yYEOHBIX IJIAHAX CIICIHAb-
HOCTel HampasieHus «['ocymapcTBeHHOEe U MyHHUITMTIIAIILHOE yripaBieHuey»: «MHpopmaTukay, «Me-
TOJIbl IPUHATHUS YIIPABICHUECKUX pelIeHU», «ColnanbHO-3KOHOMUYECKasl CTaTUCTHKa», «CHcTeM-
HBII aHamu3», « OKOHOMUKO-MATEMAaTUYECKOE MOJEIMPOBAHNUE B YIPAaBICHUW», «Maremarnyeckue
METO/IbI U MOJIETHN B SKOHOMHKE.

3. IlepedyeHns nNuIaHNpyeMBbIX pPe3yJIbTATOB 00y4YeHHs M0 JMCHUILIHHE (MOAYJII0), CO-

OTHECCHHBIX ¢ HHAUKATOPAMU JOCTHKCHUSA KOMIIeTeHII M

Taoauna 1

Ko mo ®I'OC NHaukaTopsl A0CTHKEHUS IInanupyemMsle pe3yJbTaThl 00y4eHHs
10 JUCHMILIHHE

OobumenpodeccnoHanbHbIE

OIIK-1. Cnoco-
OeH pemaTh 3aj1a-
41 npogeccro-
HaJILHOM JIesATEIb-
HOCTU HA OCHOBE
UCTIOJTb30BaHUS
TEOPETUYECKHUX U
MIPAKTUIECKUX
OCHOB €CTECTBEH-
HBIX ¥ TEXHUYC-
CKHX HayK, a TaK-
KEe MaTeMarude-

OIIK-1.1 - BnageeT 0a30BBIMH 3HAHU-
AMU B 00JacTH (pyHIaMEHTaJIbHBIX
pa3nenoB MaTeMaTHKH, (PU3UKU, XH-
MHH U OHOJIOTMH B 00BEME, HE00Xo-
JUMOM Il OCBOCHHUS (PU3UYECKUX,
XUMHYECKHX U OMOJOTHMYECKUX OCHOB
B DKOJIOTUU U TIPUPOIOTIONH30BAHHUS.
OIIK-1.2 - nemoHCTpHUpYET

YMEHHE OCYIIECTBISTh MOUCK UHDOP-
Malliu, pacCMaTPUBATh Pa3IUYHbBIC
TOYKH 3PEHUS IS PeIIeHuUs
MOCTaBJICHHBIX 3a/a4.

3HATh OCHOBBI JINHCHHON aiareOpsl ¢
3JIEMEHTAaMHU aHAJTUTUYECKON TeOMETpHH,
MaTeMaTUYECKHUI aHaJIu3, OCHOBBI JIHC-
KPETHON MaTEeMaTUKH, OCHOBBI TEOPUH
OOBIKHOBEHHBIX AU (] epeHIrnanbHbIX
YpaBHEHUH, OCHOBBI

TEOPHUH BEPOATHOCTEN U MaTeMaTUye-
CKOM CTaTUCTHUKH.

YMmeTh NpUMEHATh MAaTEMAaTUYECKHUE Me-
TOJIBI JIJISl PEIIICHHSI TUTTOBBIX TIPOPECCHO-
HaJbHBIX 33/1a4, OPUEHTUPOBATHCS B
CIIPaBOYHOM




CKOT'O arirapara

MaTeMaTHYeCKOH TuTeparype, mpuodpe-
TaTh HOBbIE MaTeMaTUYECKUE 3HAHUS,
UCTIOJNIB3YSl COBpEMEHHBIE 00pa30BaTEIb-
HbI€ U NTHPOPMAIIMOHHbIE TEXHOJIOTHH,
HCIIOJIB30BaTh MATCMATHYCCKYO JIOTUKY
It POPMHUPOBAHUS CYXKACHUN MO COOT-
BETCTBYIOIIUM PO eCcCHOHATHHBIM
npoOemMam.

Baagers MeToaMu ocTpOeHUs IPoO-
CTEUIINX MaTEMAaTUUECKUX MOJIEIE TH-
MOBBIX MPO(PECCUOHATBHBIX 3324, METO-
JaMu 00pabOTKHU IKCIIEPUMEHTATbHBIX
JAaHHBIX W aHAJIM3a MOJIYUCHHBIX pPC-
3yJIbTATOB.

4. OObeM TUCHMILIMHBI U BUAbI Y4e0HOI1 padoThI

Taoauua 2
Bcero 4/3. el Pa36uBKa 1o cemecrpam
Buj yue6Hoii paboTbI ODO (B Hepem10), 4 03®0 (1o cemecTpam), 4
0®0 | 0300 1 2 3 1 2 3
KonrakTHas paGora
(Beero) 20056 | 10028 | 68/1,9 | 64/1,.8 | 68/1,9 | 34/0,95 | 32/09 | 34/095
B ToM uucie:
Jlexuun 1002,8 | 50/1,4 | 34/095 | 32/0.9 | 34/0.95 | 17/0.47 | 16/0.45 | 17/0.47
?ﬁ);quecme SAHATHA 1002,8 | 50/1.4 | 34/095 | 32/0,9 | 34/095 | 17/0,47 | 16/0.45 | 17/0.47
CamocrouTenbnan pa- | 0 oo | 242/671 | 40,1 | 44122 | 49/1.36 | 65/1,80 | 762,11 | 101/2.8
0oTa (BCero)
B toMm uucie:
M3YHCHHUC BONPOCOB, BbI- | g7) 68 | 242/671 | 4/0,1 | 44/1,22 | 49/1,36 | 65/1,80 | 76/2,11 | 101/2.8
HeceHHbIX Ha CPC
KonTpoanb 63/1,75 18/0,5 36/1 - 27/0,75 | 9/0,25 - 9/0,25
JK3a- IK3a- IK3a-
3ayer 3auer JK3aMeH
MEH MEH MEH
O6masn Tpynoem- 360/10 | 360/10 | 108/3 | 108/3 | 144/4 | 1083 | 10873 144/4
KOCTb
5. Conep:xxanue TUCHHUILUTHAHBI
5.1. Pa3nennl AMCOMIINIMHGBI U BUALI 3aHATHH
Taoéauna 3
No Pacnpejejienne 4acoB 10 BUAAM 3aHATHI
/ HaI/IMeHOBaH]{le pa:me.ﬂa OJUCHUIIJIUHBbI
i JIK 113 Bcero




1 cemecTp
Bcero 34 34 68
1 | Jluneitnas anre6pa 6 6 12
2 | DneMeHTH BEKTOPHOW anredpsl 6 6 12
3 | AHanuTH4ecKasi reoMeTpus 8 8 16
4 | Teopus npenenos 6 6 12
5 Huddepennmanbroe ncuncinenue GyHKIUN OTHON niepe- g 2 16
MEHHOU
2 cemecTp
Bcero 32 32 64
5 Huddepenumanbaoe ncuncnenne QyHKIUH HECKOIBKUX 10 10 20
MIEPEMEHHBIX
6 | MHTerpanpHOE NCUMCIEHNE 10 10 20
7 | duddepeHnmanbHble ypaBHEHUS 12 12 24
3 cemectp
Bcero 34 34 68
& | Psaner 10 10 24
9 OCHOBBI TEOpUH BEPOSITHOCTEH U MaTeMaTH4eCKOH CTaTu- 12 12 24
CTHUKH
Hroro 100 100 200
5. 2. JlekiluOHHBbIE 3aHATHS
Tabnuua 4
NoeNe | HammeHoBaHue pa3-
Conep:xanue pas3jieioB
/T | Aeia JUCHUILIUHBI
1 cemecTp
1 2 3
Omnpenenurenu 2-ro U 3-ro NOpsAAKOB U MX CBOicTBa. Brlunciienue onpene-
nuteneil. MUHOpHI U anredpanyeckue aonoidHeHus. OnpeaenuTend n-ro mo-
1 JIuneiinas anredpa | pAaka. Pemenue cucrem ypaBHEHHUI ¢ MOMOIIBIO OnpeaenuTeneii. MaTpuubl

u neiictBug Haa HUMH. OOpaTHas Martpuna. MaTpuyHbI CIIOCOO peleHHs
CHCTEM JIMHEMHBIX ypaBHeHMI. Meroxa ['aycca perieHuss cUCTeM JIMHEWHBIX
YpaBHEHHUH




DJIeMeHTBbI
BEKTOPHOM
ajnreopbl

ITonsTue Bekropa. JInHelHbIe onepanuu HajJ BeKTOpaMu. JIMHEHAs 3aBUCH-
MOCTh BEKTOPOB Ha IUIOCKOCTH. bazuc Ha minockoctu. [Ipoekusa BekTopa Ha
och. CKalisipHOE, BEKTOPHOE, CMEILIAHHOE TIPOU3BECHUSI BEKTOPOB U UX CBOM-
ctBa. ['eoMeTpHYeCKHU CMBICII BEKTOPHOTO M CMEIIIAHHOTO ITPOM3BEACHUM

AHaIuTHYEeCKASA
reoMeTpus

YpaBHEHMs IPSIMOM Ha IJIOCKOCTH. YTOJ MEXAY ABYMs IpsMbIMHU. Touka
[IEPECEYCHUs BYX NPAMBIX. Y CIOBUS MAPAJUIEIbHOCTH U YCIOBHUE IEPIICH-
JUKYJSIPHOCTH JBYX IpsIMBIX. PaccTostHue OoT TOYKM A0 mnpsAMou. [leneHue
OTpe3ka B JaHHOM oTHouieHuu. [lnomane TpeyronsHuka. Kpusbie 2-ro mo-
psAKa: OKPYXKHOCTh, 3JUIMIIC, rUIepOosa, napadosia. YpaBHEHUS TUIOCKOCTH.
B3anmHoe pacnosiokeHue ABYX IUIOCKOCTEH. YpaBHEHHUs MNPsSMOM B Mpo-
cTpaHCcTBe. B3anMHOE pacronokeHue npsMOou M IUIOCKOCTH. Touka mepece-
YEeHHUS OPSMOM C IIJIOCKOCTHIO

Teopus npenenos

Ilpenen Gynknuu npu x ® +¥, x ® -¥ , x ® x,. beckoHeuHo Malble QyHKIHMH.
OrpanundeHHbie QyHKIMH. beckoHeuHOo OombIve (yHKIIMH U X CBSA3b C OECKOHEYHO
MalbiMU QyHKIUSIMHA. OCHOBHBIC TEOPEMBI O Tpesienax. PackpbiTue HeompeneneH-

. 0 ¥
HOCTEW BHIIA 6, g 3ameuaTensHbIe Tpeaensl. HenpepslBHOCTH GyHKIMH. TodukH

paspeiBa U ux kimaccudukanus. CBOMCTBa HEMPEPBIBHBIX (DYHKIUI: OrpaHUYeH-
HOCTb, CYLIECTBOBAHNE HAUOOJBIIEr0 ¥ HANMEHBIIEro 3HAYCHUH, TPOMEKYTOUHBIX
3HAYEHUN

JAnddepennuanbuoe
HCYHUCJIeHHNE
(pynxkuum ognoi
nepeMeHHOoI

[Ipon3BoaHBIE OCHOBHBIX JIeMeHTapHBIX QyHKInH. Auddepennman GyHKINN U ero
reomerpudeckuii cMbici. Cesszp auddepeHnnana ¢ npou3BogHoi. MlHBapraHTHOCTD
¢dopmbl mtuddepernnana cnoxuoi pyHrauu. CBsA3b MeKAY TUPPepeHINPYEMOCTHIO
1 HenpepbIBHOCTHIO. [Ipumenenne nuddepennmana k mpuOIMKEHHBIM BEIUYUCICHHU-
saM. [IpousBoanbie n auddepeHansl BRICIINX MOPAaKoB. OCHOBHBIE TEOPEMBI O
muddepeHnupyeMbix GyHKIuax: Teopembl ®epma, Poms, Jlarpamka, Komm. I[Tpa-
BUJIO JlomuTans U ero MCIONb30BaHUE ISl PACKPHITUS HeonpeaeneHHoctei. Hcce-
noBaHWe (DYHKIIMH ¢ TIOMOIIBIO MTPOU3BOAHOMN. Toukm skcTpemyMa pyukmmu. Heol-
XOAMMOE U JIOCTATOYHOE YCJIOBHUS CYIIECTBOBaHHS dKCTpeMyMa. HaxokieHue Hau-
OonpIIero ¥ HaMMEHBIIEro 3Ha4eHWH (QyHKIMHU, TUQPepeHInpyeMOil Ha OTpe3Ke.
UccnenoBanne BeImykiocTd (QyHKOWW. Touku mepernda. ACHMOTOTHI Tpaduka
¢dbynkuun. O61mas cxema ucciieqoBanust QyHKINK U TOCTPOeHMs €€ rpaduka

2 ceMecCcTp

JAudpdepenuuanbHoe
ucymucjieHue pyHk-
U HECKOJBbKHX
nepeMeHHBbIX

OYHKIUH HECKOJBKUX MepeMeHHbIX. O0NacTh OnpeeNeH s, JIUHIUH YPOBHS (DyHK-
MU JABYX HepeMeHHbIX. [Ipenen v HempepbIBHOCTh (YHKIMH JIBYX MEPEMEHHBIX.
Yacrusie nmpousBoanble. [lonubiii quddepeniman. DxctpeMyM GyHKIMU IBYX MEpe-
MeHHBIX. Hanbomnbiliee 1 HAaUMEHbIIIee 3HAYCHUST PYHKIHUH JABYX TIEPEMEHHBIX B 3a-
MKHyTOH oOmnactu. I[IpomsBomgHas mo HampasieHuto. ['paauent. KacarenpHas mioc-
KOCTh U HOpMaJIb K MOBEPXHOCTU. MeTo/1 HAMMEHBIIINX KBaIpaTOB 00pabOTKH dKC-
MIEPUMEHTAIIBHBIX TAHHBIX

HHTerpaabHoe uc-
yuciaeHue GyHKuuu
O/THOM MmepeMeHHOM

[lepBooOpa3nas. HeomnpeneneHHbIli HHTETpAT M €r0 CBOMCTBA. TabmuIia OCHOBHBIX
uHTerpanoB. OCHOBHBIE METOJBI MHTETPUPOBAHUS: HEMIOCPEICTBEHHOE HHTEIPUPO-
BaHUE, METOJ MOACTaHOBKHU. VHTerpupoBaHue mo dacTsaM. KoMIuiekcHble yucia.
Anrebpandeckas (opMma 3aMCH KOMIUIEKCHOTO 4ucia. Moaynb u apryment. Jlei-
CTBHSI HaJ KOMIUICKCHBIMM 4HcIaMu. TpUroHoMeTpudecKkasl U MokasareibHas ¢Gop-
MBI 3allUCU KOMIUIEKCHOrO uymucina. @opmyna Myaspa-Jlamnaca. MHorousnessl. Teo-
pema be3y. OcHoBHas Teopema anreOpsl. Pasnoxenne MHOTO4JIeHa Ha JIMHEHHbBIE U
KBaJpaTHbIE MHOKUTENH. ParmoHanpHbIe APOOH M pa3jiokeHHe NPpaBUIbLHON ApodH
Ha mpocteimme Apoou. HTerpupoBanne mpocredmux apodei. MHTerpupoBanue
panroHaNbHBIX JIpobed. HMHTerpupoBaHWe MNPOCTEHIIUX TPUTOHOMETPHUYECKHX
¢ysakmii. MHTErprpoBaHre MppanuoHAIbHEIX GYHKIHUNA. OTnpeaeneHHbI HHTErpat
KaK Tpenes HHTerpalbHOM cyMMBL. TeopeMa cymectBoBanms. CBOHCTBA OTpEIEIICH-
HOro uHTerpana. Teopema o cpenHeM. TeopeMa o Mpor3BOAHON MHTErpaia mo nepe-
MEHHOM BepxHell rpanuie. @opmyna Herorona-JleiiOnnma. 3amMeHa nepeMeHHON B
ONpeAENICHHOM MHTerpane. MHTerpupoBanre o 9acTsM B ONPEAEICHHOM MHTErpa-




ne. IlputoskeHus onpeeeHHOr0 UHTErpasia: BEIUYMCICHHE TUIONIaaei IoCcKux (u-
Typ B JIEKapTOBBIX U TMOJIAPHBIX KOOpAWHATAX, JJIWHBI Iyru, 00beMoB Ten. Hecob-
CTBEHHBIE HMHTETpajbl ¢ OECKOHEUHBIMH TPAaHUIIAMH W OT Pa3pbIBHBIX (YHKIIHH.
[Mpu3Haku cpaBHEHUS] HECOOCTBEHHBIX HHTETPAJIOB

Aunddepenuuanns-
Hble YPABHEHHUA

3anaun, npuBosue K auddepeHraIbHbBIM YpaBHEHUsIM. TeopeMa CyIlecTBOBa-
HUS ¥ €IMHCTBEHHOCTH peleHus 1j1st Au¢epeHInanbHoro ypaBHeHus 1-ro nopsa-
Ka. YpaBHEHUS C pa3IesIOIUMUCS IEPEMEHHBIMH, OJHOPOIHBIE U TUHEHHBIE YpaB-
HeHust 1-ro mopsnka. JnddepeHunansueie ypaBHeHHsT 2-r0 mopsaka. OCHOBHBIC
nouatus. Teopema cyuiectBoBaHus pemieHus. [Ipocreiiime ypaBHEHUsA, JOMYCKarO-
¥ie IOHWXKEeHUe mopska. JInHelHble nquddepeHansapie YpaBHEeHUS 2-TO MOPS/I-
ka. OmpenencHue u cBoiicTBa. JIMHEWHBIE OMHOPOMHBIE W HEOJTHOPOIHBIE ypaBHE-
Hus. Teopema 0 CTpyKType OOIIEro pelieHus HeOJHOPOIHOTO ypaBHEHuUs. JIuHeH-
Hble quddepeHInanbHble YpaBHEHUs C TOCTOSHHBIME Kod(pdunneHTamMu. Perienue
OHOPOJIHBIX ypaBHEHWH. Permenne HeogHOPOAHBIX AupdepeHraTbHBIX ypaBHe-
HUI C TIOCTOSIHHBIMU Koddduitmentamu MetojoM nojgoopa. Cucremsl quddepeHim-
anbHbIX ypaBHeHMHA. HopManbHast cucrema. MeTos UCKITIOUEHMSI PELICHHS] CUCTEMBI
YpaBHECHHI

3 cemecTp

Psaapl

UYucnosele psiapl. CxoguMocTh M cyMMa psiaa. OCHOBHBIE CBOMCTBA CXOISLIMXCS
psanoB. HeobxoaumMoe yciioBre CXOAMMOCTH 3HAKOIOJIOKUTEIBHOTO psiaa. Teopembl
cpaBaeHus. llpusnakn JlamamOepa, Komm. 3makouepenyromuecs psinbl. Ilpm3aax
Jleiionuna. [oustue o pyHkmonansHoM psize. CreneHHbie paasl. MHTErpan u pa-
mnyc cxogumoctu. @opmynel Maknonepa u Teinopa. Paznoxxenue QyHKumii B psabt
Makonepa.




OcHoBBI TEOPHUU

10 BepOﬂTHOCTeﬁU " Ma-
TeMaTH4eCKOM CcTa-
THCTUKHU

OO0ume npaBuia KOMOWHATOPUKH: MPAaBUIO CYMMBI, NPaBHJIO Mpou3BeneHus. BoI-
Oopku 31eMeHTOB. Pa3menienus, nepecraHoBKY, coueTanus. CiaydaiHble COOBITHS U
onepauun Hajg HUMU. HecoBmecTHble coObiTus. IlonHas rpymnma momapHO HECOB-
MeCTHBIX cOoOBITHH. Kiaccuueckoe ompenenenue BeposTHOCTH. CBOWMCTBA KJIACCH-
YecKOl BEpOSATHOCTH. YCIOBHasg BepoATHOCTb. DopMyna IMOJHOW BEPOATHOCTH.
®opmyna baiieca. IloBTopHble HcnbiTaHus. buHOoMuanbHOe pacnpenenenue. dop-
myna bepuymm. HauBeposiTHelee 3HaueHNe YnCIia MOSBIeHUsT coObITUs. Jlokaib-
Has Teopema Myaspa - Jlamnaca. Pactipenenenue Ilyaccona. IlonnHoMuansHoe pac-
npenenenue. CiydaiiHas Bennunaa. OyHKIUs pacrpenenenus. CBoiicTBa QyHKIUN
pacnpenencHus. JUCKpeTHBIE M HEMPEPBIBHBIC CIy4aiHble BeIW4MHBIL. [InoTHOCTB
pacrnpenenenus, €€ cBoiictBa. HopMmanbpHbIN 3aKkoH pacnpezaenenus. HesaBucumbie
CITy4alHble BETUYHUHBL. UHCIOBBIE XapaKTEPUCTUKH CIy4YailHbIX BeIWYMH. Marema-
THYECKOE OKHMmaHue, e€ cBoicTBa. KodpduImeHT Koppensiuy, ero CBOWCTBA.
OCHOBHBIE MOHATHA MaTEMAaTHYECKONW CTATHCTHKH: BI)I60pO‘-IHa$I COBOKYITHOCTb, I'C-
HepallbHasi COBOKYIHOCTb, IOBTOPHAs BBHIOOpPKaA, OECIOBTOpHAs BBIOOPKA, OTHOCH-
TEJIBHBIN TOKa3aTenb BeIOOpkH. Omubka penpeseHTaTuBHOCTH. ['eHepanbHas cpen-
Hs1s1, BBIOOpOYHAs CPEAHAA. Y CTOHYNBOCTH BHIOOPOYHBIX cpenHux. JloBepurenpHbIE
MHTEPBaJIbI A/ OLIEHKU MAaTEMAaTUYECKOr0 0KHaHUsSI HOPMaJIbHOTO PaclpeesICHusI.
OreHKa BEpOSTHOCTH (OMHOMMANBHOTO PACHpPEAEICHHUS) [0 OTHOCUTENFHOM 4acTo-
te. Ctatuctudeckoe pacnpenesneHue BoiOOpku. Ilonmuron vacTor, rucrorpaMma da-
CTOT

5.3. JIaGopaTopHble 3aHATHA He NMPEXYyCMOTPEHbI

5.4. [IpakTnyeckue 3aHATHS

Tabnuua 6

Homepa
pa3jienoB

TemaTuka NpakKTHYECKUX 3aAHATHI

1-i1 cemecTp

JIuneiinas aaredpa. Beruucnenue onpeaenureneii. PenieHue cuctem JIMHENHBIX YpaBHEHUI
metogoM Kpamepa. CrnoxxeHne u ymMHOXeHHe marpull. Haxosknenue oOpaTHOW MaTpUILBL.
Pemenne cucreM ypaBHEHUI MaTpUYHBIM METOAOM H

metoqaom I"aycca.

DJieMeHThl BEKTOPHOH ajredpnl. PemeHne 3amay Ha HaxOXKJIEHUE KOOPAMHATHOW (OPMBI
3alUCU BEKTOPA, Er0 JAJIUHBI, ONPEAEIEHUS UX B3aUMHOI'O PACIIOJIOKEHHS BEKTOPOB

Ha IUIOCKOCTH M B IPOCTPAHCTBE. BhIUKCIIeHNE CKAIPHOTO MPOU3BEACHUS BEKTOPOB, HAXO-
KJIECHUE YCIIOBUS UX NEPNEHIUKYIApHOCTU. CKalsipHOE IPOU3BEIEHUE IBYX BEKTOPOB, YCIIO-
BHE NEPHEHAMKYJISIPHOCTH BEKTOPOB. BEKTOpHOE M CMEIIaHHOE MPOU3BENCHHSI BEKTOPOB U
UX F€OMETPUYECKUM CMBICI. [IpuiiokeHrne BEKTOPHOIO M CMELIAHHOTO NPOU3BEICHUN BEK-
TOPOB JUJIsl PELICHHS] TEOMETPUUECKUX 3a1a4

AHaJIMTHYecKas reoMeTpusi. AHaAIMTUYECKasi TEOMETPHsI Ha IJIOCKOCTU. Pa3nuuHble ypas-
HeHus npsiMoit tuHUM. [lepexon oT ogHOro BUa GopMyIIBl MPSAMOU K Ipyromy Bumy. Touka
MepeCceyeHMs ABYX MPSMBIX, YTOJI MEXK]Y ABYMsS MPSIMBIMH.

KpuBbie BTOporo nopsjaka: OKpyHOCTb, 3JUIHIIC, THIIepOoIIa, napadona.

Bunsl ypaBHEHUI IUIOCKOCTH: YpPaBHEHHE IUIOCKOCTH, MPOXOMAIIECH depe3 AaHHYH TOUYKY
MEePIEeHIUKYISIPHO JaHHOMY BEKTOPY; O0Illee YpaBHEHHUE MJIOCKOCTH; YPaBHEHHE TIOCKOCTH
B OTpe3Kax. 3aJjaui Ha MOCTPOEHUE IIOCKOCTH, BBIYMCIEHUE PACCTOSIHUS OT TaHHOW TOYKH
110 TTOCKOCTH, YIJIa MEXK]ly TUIOCKOCTSAMH. Y CJIOBUS NApAJIEIbHOCTH U
NEPIEeHIUKYISIPHOCTH MockocTel. [Ipsamas B nmpoctpancTBe. KaHOHHMYECKOE U MTapameTpu-
YECKHE YPAaBHEHMSI MIPSIMOM B POCTPAHCTBE. YTOJ MEXy IIPAMBIMU B IPOCTPAHCTBE. Y CIIO-
BUS TNAPAJJIEIIBHOCTH M NEPHNEHAMKYJIIPHOCTU NPSIMOM M IUIOCKOCTH. Touka mepecedeHus
npsaMoil u 1iockoctu. [loBepxHOCTH 2-r0 MOpsiAKa U MX KAHOHHMYECKHE YpPaBHEHUSIM: 3JI-
JUTCOUIBI, TUIIEPOOTOUIBI, TAPAOOTOUIBI, IIHMHIAPHI 2-TO TOPSAKA; KOHYC 2-TO MOPSIIKA.




Teopus npenesos. [Ipenen gpynkuun. beckoneuno mansie pynkuuu. OrpaHuyeHHbIe QyHK-
uu. beckoneuno Oospire GYHKIMH U UX CBA3b C OECKOHEYHO MalbiMU (PyHKIusmMu. Pac-
KpBITHE HeompejenaeHHocTel Buna 0/0, ¥ /¥ . 3agaun Ha pacKpbITHE BCeX 7 HEONPEIENEH-

HoCTel. Penenune 3aa4 Ha HaX0XKJICHHUE MPEJEIIOB C MOMOIIBIO MEPBOTO U BTOPOIO «3aMe-
JaTeNbHBIX» mpeaeioB. CpaBHeHHE 06CKOHESYHO MabIX QyHKIWHA. [ToHsATHE HETIPEPHIBHOCTH
¢bynkuu. OgHoctopoHHHME Tpenenbl. CBoiicTBa (YHKIMIM, HENPEPBHIBHBIX HA CETMEHTE:
OTPaHUYCHHOCTh, CYIIECTBOBAaHUE HAMOOJBIIETO M HAUMEHBIIETO 3HAYCHHUH, MPOMEXKYTOU-
Hble 3HaueHus. TOUKM pa3peiBa, X KIacCU(UKALIHSL.

AuddepenunanbHoe ucyucjieHue PyHKIUMH OJHOI mepeMeHHOM. [Ipon3BOIHBIE OCHOBHBIX 3Je-
MeHTapHbIX ¢yHKuui. [IponsBogHas cinoxnoii Gpynkuuu. Juddeperunan GyHKIUN U €T0 reOMeTpH-
yeckuil cMmbica. CBsa3p auddepennuana ¢ nponsBogHoi. MHBapuanTHOCTs opMbl auddepeHnnana
cnoxHOoW ¢GyHKIMU. CBiI3b MEXITy TH(GGEPEHIHPYEMOCTRIO M HENMPEPHIBHOCTHIO. Ipon3BomHbIe U
middepenmansl BeicuX mopsiakoB. [IpaBwino Jlomurans M ero MCHOJB30BaHHE JUISL PACKPBITHS
HeonpezaenaeHHocTei. McecnenoBanue GpyHKIMK ¢ moMoliplo npousBoaHoi. HeoOxomumoe u gocta-
TOYHOE YCJIOBHUS CYILIECTBOBAHUS IKCTpeMyMa. OThICKaHHE HauOOJBIIEro U HAaMMEHBILETO 3HaYeHUH
¢dbyHkumy, muddepeHnupyemMoit Ha oTpe3ke. AcUMITOTH rpaduka QyHkiun. VccnenoBanue QyHK-
IIUH U TIOCTpOeHHe e€ rpaduka.

2-ii cemecTp

JuddepennuanbHoe ucyucjienne PyHKIUH HeCKOJbKUX MepeMeHHBIX. 3a7aui Ha HaXOXKICHHE
U TocTpoeHune obnactu onpeneneHus QyHkouu AByx nepemenHsix (®JIT). [Ipemen u HempepsiB-
HOCTh (DYHKUUH ABYX HEPEeMEHHBIX. 3a/laud HAa HaXOKACHUE YaCTHBIX MPOM3BOIHBIX1-ro mopsaka,
CJIOKHOM (pyHKIMU. 3ajaud Ha BbIYMCIICHNE MPUOMMKEHHBIX 3HAUYCHNUH 3aJaHHBIX BBIPAKEHUH C HC-
noJnp3oBanueM nonHoro audpdepennmana G/ Pemenne 3anau na uccnenosanne OIT Ha sxcTpe-
MYM, ¥ HaXOKJICHUE HauOOJIBIIEro 1 HAMMEHBIIIEro 3HaueHnid. HaxoxxeHne npon3BOAHOM M0 3aJaH-
HOMY HarpasJieHHI0. Perienue 3a1a4 Ha MCIIOIb30BAaHUE METO/Aa HAUMEHBIINX KBAApaToB A oOpa-
OOTKH SKCTICPUMEHTAIIbHBIX JTaHHBIX.

HNHTerpanbnoe ucunciaeHne pyHKIUM 0XHOM nepeMeHHOW. OCHOBHBIE METOABI MHTEIPUPOBAHUS:
HETIOCPEICTBEHHOE MHTEIPUPOBAaHUE, METO/ MOJBEACHU Mo 3HaK AuddepeHInana, MeTo ] 3aMeHbI
MEPEMEHHOW, METOJ MHTErpUpoBaHHs 1Mo 4dacTsM. KommekcHble uucna. AnreOpamdeckas opma
3aMKCH KOMIUIEKCHOro uucia. Moayns u aprymenT. JleficTBHA Haj KOMIJIEKCHBIMU YHCIaMH. Tpu-
TOHOMETPHUECKasl U MOoKa3aTesibHas (POpMBI 3arucu KoMILIeKCHOro uncia. @opmyna Myaspa-Jlamna-
ca. MHorousensl. Pa3noxeHne MHOroujeHa Ha JUHEWHBbIE U KBaJpaTHbIE MHOXHUTENH. MHTErpupo-
BaHHWE paIlOHANBHBIX npoOeil. Tumbl mpocTeimux apoOeit n nx uHTEerpupoBanue. MaTErprpoBanme
panroHaNbHBIX po0Oeil MEeTOZOM pa3lioKeHHs Ha mpocreiimue apoou. MHTerpupoBanue mpocreii-
LIMX UppalHOHATBHBIX QyHKIMH. IHTErpupoBaHie TPUTOHOMETPUUECKUX (DYHKUNH, YHUBEpCaIbHAS
TPUIOHOMETPHUUYECKas OJCTaHOBKA. BpIuncienne onpeaenéHHOro HHTErpana ¢ IOMOIIbIO (GOPMYJIbI
Herotona-Jlelibnnna. 3aMeHa epeMeHHOM B ONpeeIEHHOM HHTerpajie. IHTerpupoBanue mo yactsim
U ONpenen€HHOro MHTerpana. [IpunoxkeHns onpeneia€HHOr0 MHTErpaa: BBIYUCIECHHUE IIomianei
TUIOCKUX (UTYp, JJIMHBI AYTH KPUBOH, 00beMOB Tel. HecoOcTBeHHbIE MHTETpaibl. BeanciieHne 1H-
TerpajgoB ¢ OECKOHEUYHBIMHU IPaHUIIAMHU M UHTEIPAJIOB OT Pa3pBIBHBIX (DYHKIMH.




Anddepenunanbable ypaBHeHUsA. YPaBHEHHUS C Pa3JICNAIONIUMUCS TEPEMEHHBIMHU, OJTHOPOJIHbIE U
TMHEHHbIE ypaBHeHUs 1-To mopsiaka. JuddepeHunansueie ypaBHeHus 2- To nopsiaka. [Ipocreiimme
YpaBHEHHsI, JOIyCKalOLINe MOHWKeHNe nopsaka. JluneliHsle nuddepeHunansiple ypaBHEHUS! 2-TO
nopsiika. JIMHeiHbIe OJHOPOIHBIE W HEOJHOPOJAHBIC ypaBHeHUs. JIuHelHble nuddepeHnnatbHbe
ypaBHEHUS C TIOCTOSTHHBIMU KO3 duumentamu. Perenre ofHOPOJHBIX U HEOAHOPOIHBIX TU(QepeH-
LUaJbHBIX YPABHEHUH C MOCTOSIHHBIMU KO3 (GHUINEHTaMH € IPAaBOH YaCThIO CIENUAIBHOIO BUA.

3-ii cemecTp

Pagbl. Yucnosele psanpl. CxoguMocTs U cymMma psia. OCHOBHBIE CBOWMCTBA CXOAALIMXCS PSIOB.
HeoOxonumoe yciaoBHe CXOAMMOCTH 3HAKOIOJIOKHUTENIBLHOTO psiga. Teopemsl cpaBHeHus. [IpusHaku
Hanamb6epa, Komm. 3nakodepenyrommuecs psaasl. [Ipuznak Jleiioanma. [lonstie o GpyHKIIMOHAIEHOM
psane. Crenennsie psnbl. MHTerpan u pangnyc cxomumoctu. @opmyner Maknonepa u Teinopa. Paz-
noxeHue QyHKOUH B psAabl MakinoHepa.

10

OCHOBBI TEOPHH BePOSITHOCTEH M MaTeMaTH4yecKoil craTHcTHKHU. OOmuye mpaBwmiia KOMOWHATO-
PHKH: TIPAaBIJIO CyMMBI, ITPaBUJIO Npou3BeieHHs. BrIOOpKH anemMeHToB. Pa3MenieHns, nepecTaHoBKH,
couetanus. CiydaifHble cOOBITHS U omiepanuy Haj HuMH. HecoBmecTHble coObITHs. [lomHas rpymma
TIOTIapHO HECOBMECTHBIX COOBITHH. Kiaccudeckoe ompenencHue BeposiTHOCTH. CBOWCTBA KilaccHye-
CKOH BEPOSITHOCTH. Y ClIOBHAsi BeposiTHOCTh. Dopmyiia nonHoi BepostHocTH. Dopmyna baiieca. Ilo-
BTOpHBIE UCHBITaHUS. buHOoMHaneHoe pacnpeneneHue. @opmyna beprnymnu. HauseposTHeiliee 3Ha-
YeHHE YHUCIIa MosiBJIeHUs1 coObiThs. JlokanpHast Teopema MyaBpa - Jlamnaca. Pacnpenenenue Ilyacco-
Ha. [lomuHoMuansHoe pacnpenenenue. CinydaiiHas BennunHa. OyHkius pacnpenenenus. CBoiicTBa
¢byHKIIIH pacnpeneneHus. JuckpeTHpIe W HENpepBIBHBIE ciTydaiiHble BennduHbL. [ImoTHOCT pacmpe-
nenenusi, e€ cBoiicTBa. HopManbHbIN 3akoH pacnpezneneHus. HesaBucumele ciydaiHble BEJTWYHHBI.
UwncnoBple XapaKTepUCTUKH CITydalfHBIX BeTMYrWH. MaTemaTtndeckoe oxunanue, e€ cpoiictea. Koad-
(GUIMEHT KOppeIsyH, ero cBoiictBa. OCHOBHBIC TIOHSTHSI MaTeMaTHUYECKOW CTaTUCTUKU: BBIOOPOU-
Hasl COBOKYITHOCTb, T€HEpajbHasi COBOKYIHOCTh, MIOBTOPHAs BBIOOpKa, OECIIOBTOpHAsI BBIOOPKa, OT-
HOCHUTEIIbHBIN TIOKa3aTelh BRIOOpKH. OmmnOka penpe3eHTaTHBHOCTH. | eHepanbHas CpemHss, BBIOO-
poYHasi cpeaHsisi. YCTOWYMBOCTH BHIOOPOYHBIX CpelHUX. JlOBepHTENbHbIE WHTEPBAJbl JJISI OLEHKH
MaTeMaTHYeCKOTO OKUAAHUS HOPMAIILHOTO pactpeneieHns. OneHKa BepoaTHOCTH (OMHOMHUAIBHOTO
pacmpeneneHus) Mo OTHOCUTeNbHONW yacTore. CTaTUCTHYECKOE pacmpereneHue BbiOopku. [lommuron
4acTOT, THCTOTpaMMa 4acToT.

6. CamocrosiTesibHast paboTa

6.1. TemaTuka u (pOpPMBI CAMOCTOATEILHON PadOTHI CTY/I€HTOB

Ha camocTosiTensHyI0 paboTy CTYIEHTOB BEIHOCSTCS CIIEAYIOIIUE TEMBI:

NeNe

Tembl 11 caMOCTOATEIbHOI PadoTHI




n/n

JIuHeliHbIe MPOCTPAHCTBA U omnepaTropbl. JIuHelHbIe NpocTpaHcTBa. JIMHEWHas 3aBUCMMOCTb W HE3aBHUCH-
MOCTb CHCTEMbI BEKTOpOB. PasmepHocTh M 0a3uc juHEWHOro mpoctpancTBa. Koopaunatel BekTopa. IIpeos-
pa3oBaHHE KOOPAMHAT NPHU TEPeXojic K HOBOMY 0a3ucy. JIuHeitHble onepaTtopsl U ACHCTBUS HaJ HUMU. Mar-
pulia nuHERHoro omeparopa. CBsA3b MEXAY MaTpHIIaMU JIMHEHHOTO omepaTopa B pasnudHbIX Oasucax. Cob-
CTBEHHBIC 3HAYCHUS 1 COOCTBEHHBIE BEKTOPHI IMHEHHOTO orepaTopa. XapaKTepUCTUICCKAN MHOTOWICH.

KBaapaTtuunsie ¢popmbl. bunnHelinbsie n kBagpaTuyHble GopMbl. MaTpuna kBagpatuaHoi Gopmsl. [Ipusene-
HHUE KBaJPaTUYHOU QOPMBI K KaHOHHYeCKOMY Buay. @opmynupoBka 3akoHa uHepuuu. Kpurepuii CunbBectpa
TTOJIOXKHUTEIIEHON OIPEICIICHHOCTH KBaIPaTHIHON (hOPMEL.

EBknanpoBsl npoctpancrBa. HepasenctBo Kommu-bynskosckoro. Marpuna I'paMmMa ckansipHOro nmpou3sBeze-
HUSA, ee CBo¥cTBa. OpTOTOHANBHBIN U OPTOHOPMHUPOBAHHEIH 0a3uc. [Iporecc opToroHamu3amnum.

BBenenue B MmaTeMaTH4eCcKUil aHaau3. MHOXKeCTBO AeicTBUTENBHBIX yrcen. Oynkiusa. Odnacts ee onpene-
nerus. OCHOBHBIC DJIEMEHTAPHBIC (PYHKITHH.

AuddepennuanbHoe ucunciaenne GyHknnii oaHoii mepemenHoii. Jlorapudpmuueckoe audepeHimpopanme.
[Ipumenenune muddepeHnmana K MPUOTHKECHHBIM BEIIHUCIICHUSIM.

JAuddepenunanbHoe ncuuciaenne GyHKIUA HECKOIbKHUX MepeMeHHbIX. Hanbonpiiee 1 HanMeHbITIee 3Ha-
YeHUs! QYHKIMH ABYX IEpEMEHHBIX B 3aMKHYTOH obnactu. KacaTenbHast IIOCKOCTh U HOpMaJTh K TIOBEPXHO-
CTH.

Komnaekcubie yncaa. KommekcHele yrcia u GopMbl X TIpeicTaBiIeHus. AreOpandecKie eUCTBHS Hal
KOoMILIeKCHBIMU unciamu. @opmyna Myaspa. @opmyra Diinepa u nokazareibHas popMa NpeacTaBIeHUs
KOMITJIEKCHOTO uncia. [loHATHE 0 KOMIUIEKCHOH (pyHKIIMU AEHCTBUTENHFHOIO apryMEHTa U €ro IPOU3BOIHOM.
[TonsTre o QyHKIMH KOMIUIEKCHON TIEpeMEHHON

Hurerpanbnoe ucuuciaenue. [IpubnmkEéHHOE BEIYMCICHHIE ONIPEAeNEHHBIX HHTETPaIoB: (GOPMYJIBI IPSIMO-
YTOJIHUKOB, Tpamnenuii, Cumncona. HecoGcTBeHHbIE HHTErpasibl ¢ OECKOHEYHBIMU IPAHULIAMH U OT Pa3phIB-
HBIX QyHKIMi. [Ipu3Haky cpaBHEHUS] HECOOCTBEHHBIX HHTETPAIIOB

Juddepenuuansusie ypapHenusi. Ypasaenue bepaymnm. YpaBaenus B noiHbix audpdepennnanax. Mure-
TPUPYIOLINI MHOXKUTEND. Y paBHeHHe Jlarpamka. Ypasaenne Kiepo. Cucremsl auddepeHInanbHbIX ypaBHE-
HUI; HOpMaJbHas cucTeMa. MeToa UCKIIIOYEHNUS pelieHus cucTeMbl AuddepeHInanbHbIX YPaBHEHUH.
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OCHOBBI TeOpHH BEPOSITHOCTEH U MaTeMATHUYeCKOM cTaTUCTUKU. HopMmupoBaHHas ciiydaiiHas BeIMUYKHA.
3axoH 6onpmux yrcen. HepasernctBo Uebrimesa. Teopema Uebbimena. Teopema beprymmm. Teopema Mapko-
Ba. Teopema Ilyaccona. Unrerpanshas Teopema Myaspa — Jlannaca.

JlutepaTypa il CaMOCTOSITEILHOM Pa00ThI CTY1€HTOB

1. AbnynxamugoB C. C., AcxaboB C. H., bermirupue M. A., Cumonenko P. A.,

Kpartkuii kypc Teopuu BEPOSITHOCTENH M MAaTEMAaTUUYECKOM CTATUCTUKHU: TEOPHS, IPUMEPHI, TUIIOBbIC

pacuetsl. Y4yeOHoe nmocobue. — PocroB—Ha—/lony: «/luanazon», 2014.

2. Hamaesa JLIII., Matamesa X. II., JIuneiinas anrebpa. YueOHOe mocoOue mo u3yye-

Huto pazjaena — ['poszusriit, UTIL TTHTY, 2013.

3. CanpnoB A. A. KpaTkuii Kypc BbICIIEl MaTeMaTUKH, ToM 1, Tom 2. — ['po3nsiii, 2019.




4. Maromaesa M. A., Ucaesa JI. M. IIpakTukym no Bbeiciiel MatemaTuke. Yacts — 1, 2.
Y4eOHO-MeTOInYecKoe Mocodue Uil CTYACHTOB SKOHOMHUYECKMX CIIeNUaIbHOCTEH. — ['pO3HBI,
2016.

5. Maromaea M. A., Mcaesa JI. M. Ilpaktukym mno BeIciied MaremaTuke. Yacts — 3.
Y4eOHO-MeToIn4YecKoe Mocodue JUIsl CTYACHTOB HSKOHOMHUYECKHX ClelualbHOCTeH. — ['pO3HBIi,
2019.

7. OneHo4YHbIe CpeacTBa

7.1. Bonipochbl K py0e:KHBIM aTTeCTAIUAM

IlepBblii cemecTp

Bonpocul k nepeoii pybescnoii ammecmayuu
JluneitHas aaredpa, 3jieMeHTbl BEKTOPHOI0 AHAJIN3a, AHAJUTHYECKAsI TeOMeTPHsl

OCHOBHBIE CBOICTBA ONPEIETUTEIEH.

Meton Kpamepa peieHust CucTeM JIMHEWHBIX YpPaBHEHUH.

Merop ['aycca pemeHus CHCTEM JIMHEHHBIX YPABHEHUN.

MaTtpuuHblii cIoco0 pelIeHns CUCTEM JIMHEHHBIX YPaBHEHHH.

BeiBoa popMyIibl B KOOpAMHATHON (OpMe ISl CKAIPHOTO MPOU3BEIEHHS BEKTOPOB.
BriBoA ycii0BUI NapaIeIbHOCTH U YCJIOBUS NEPIEHIUKYIJISIPHOCTH ABYX BEKTOPOB.
BriBoa popmyIibl B KOOpAMHATHON (OpMeE IJisi BEKTOPHOTO IIPOU3BEICHUS BEKTOPOB.
BriBoa popmysabl B KOOpAMHATHOM GopMe 1711 CMEILIAaHHOTO MTPOU3BEACHUS BEKTOPOB.

JlnmuHa BexTopa (BbIBOJ (hOPMYJIBI B KOOPAUHATHOM GopMme).

= 0 0 N N kWD -

0. BeiBo# ypaBHEHUS NpPSAMOM, NPOXOZSAIIEH 4Yepe3 3aJaHHYIO0 TOYKY IHEPIEHIUKYISIPHO
HOPMaJIbHOMY BEKTOPY MPSAMOIL.

11. BeiBoj 00111ero ypaBHEHHsI IPSMOM Ha IJIIOCKOCTH.

12. BeiBo ypaBHEHUS IPSMOM, MPOXOAAIIEH yepe3 3aJaHHYI0 TOUKY MapajuieIbHO HaIlpaB-
JSAIOUIEMY BEKTOPY IPSAMOM.

13. BeiBoJ ypaBHEHUS NPAMOM, MPOXOAAIIEHN Uepe3 ABE 3a/1aHHbIE TOUKH.

14. Ilepexon ot oj1HOM (pOpMBI ypaBHEHUS IPSIMOH K APYroil popme.

15. KpuBble BTOpOro nopsiika U MX KaHOHMYECKHE ypaBHEHHUs (OKPYKHOCTb, SJUIUIIC, THU-
nepOona, mapadoa).

16. YpaBHEHHE TUIOCKOCTH, IPOXOAIIEH depe3 3aJaHHYI0 TOYKY NEPHEHIUKYIISIPHO HOP-

MaJbHOMY BEKTOpPY (BBIBOJ).

Oopa3sen 3ananuii AJ151 nepBoii py0esKHOM aTTecTAllUU

1. Pemmuts cuctemy ypaBHeHu# MeTogamu Kpamepa 1 MaTpuuHOTO UCUMCIICHHUS:



P12x, +x,- x; =1,

|
i x, +x,+x; =8,

Lx, +2x, =11.

2. HccnenoBarb cucTEMY ypaBHEHUH U, B CIy4a€ COBMECTHOCTHU, PEUIMTh €€ METOJOM

l'aycca:

12x - x, +3x;+x, =5

I
Px - 3x, +2x;+2x, =3
i —
j3% - X +2x3- x, =3

{dx - 5x,+7x; - 2x, =5

IlepBbIii cemecTp

Bonpocwi ko emopoit pybescnoii ammecmayuu

OO1iee ypaBHEHUE IIOCKOCTH, YPaBHEHUE INIOCKOCTH B OTpE3Kax; MOCTPOCHUE TIIOCKOCTH.
Yroa Mexay AByMsl INIOCKOCTSAMH.
VYcnoBus napayienbHOCTU U YCIOBHE NMEPHEHIUKYISIPHOCTH JBYX IIOCKOCTEH (BBIBO)
VYcnoBue nepeceyeHust Tpex IIOCKOCTEN B OJHOM TOUKE.
VYpaBHeHHE JI0CKOCTH, MPOXOAIIEH Yepe3 TpU 3aJaHHbIe TOUKHU (BBIBOJ).
Kanonuyeckue ypaBHEeHHs IPSIMOIl B TPOCTPAHCTBE (BBIBOJ).
[TapameTpuueckue ypaBHeHHsI IPSAMOIL (BBIBO).
VYcnoBus napajuieabHOCTH U YCIIOBHUE NEPIEHANUKYIISIPHOCTH MIPSIMBIX B IIPOCTPAHCTBE.
VYros Mexay NpsMOM U IUIOCKOCTBIO. Y CJIIOBHE MAPAJUIEIbHOCTH U YCIOBUS NEPIEHANKY-
JSIPHOCTH NPSIMOM U TUIOCKOCTH.

. Touka nepeceyeHus NPSMOI U MIOCKOCTH (BBIBOJ).
IIpenen n HenpepbIBHOCTH QYHKIIUH

A A Al

[a—
=

11. Ilpenen pyHKIMHU P x ® +¥, x® -¥ , x ® X, .

12. beckoneuno Mansie pyHkimu. OrpannueHnbie GyHKIUA. beckoHeuHO Oosbine GyHKINH |
UX CBS3b C OECKOHEYHO MaJIbIMU (DYHKLHSMHU.

13. OcHOBHBIE TEOPEMBI O Npenenax. PackpriTie HeonpeaeaEHHOCTEN BUa

oo

¥
9¥‘

o o sin x
14. TlepBblit 3aMeyaTenbHBIN Ipeen QyHKINHA y =
X

mpu x® 0.

15. Ilpenen nocnenoBarensHOCTH. BTOpOii 3ameuarenbHblil penen. HatypanbHbie torapudmel.
16. CpaBHeHME OECKOHEUHO MaJbIX (YyHKIUI, DKBUBaJeHTHbIE (yHKIIMU HenpepbIBHOCTD
¢yskuun. Touku pa3peiBa u ux knaccudpukamys. CBoiicTBa HeNMPEPbIBHBIX (YHKIMHA.

Oo0pa3en 3agaHuii 1J151 BTOPOii py0eskHoil aTTecTaluu

3 2 2 -
1. Beraucnuts npenenst: 1) lim Ox” +7x" -2 ; 2) lim X" +x-12 X
@Y 6x° - 4x +3 @3 x% - Sx+6
sin? ,
V5x - x| . : . T
D im0 D lim—E: 5 [imGB- 20
®s x=5 x®0 X x®1

2. UccnenoBaTh Ha HEMIPEPHIBHOCTD U MOCTPOUTH TpapuK QyHKIUIL:



1

a) f(x) =18+, x, =6, x, =4.

i-x, x£0;
6) f(x)=f x>,  0pxE£2
1x+1, x>2.

Bropoii cemecTp

Bonpocul k nepeoii pybesicnoii ammecmayuu
JudpdepennnaibHoe HCHHCAECHHE (PYHKIUI 0JHOH NTepeMeHHOH

[TonsiTHe TPOM3BOAHON QYyHKINH, €€ MEXaHNYECKUI U TEOMETPUIECKUNA CMBICIL.

. Juddepennman GyHKINN U €T0 T€OMETPUUECKHI CMBICIT.

[Tpon3BOIHBIE OCHOBHBIX AJIEMEHTAPHBIX (DYHKIIHH.

[TpaBuna nquddepeHnmpoBaHusl.

[TponsBoHAS CIIOKHOU (QYHKITHH.

. JuddepennupoBanue 3aJaHHBIX B TapaMEeTPUIECKON U HESIBHOM (popme.

Teopembr @epma, Ponns, Jlarpanxka, Komm, Jlonurasns.

HeoOxomumbie u TOCTaTOYHBIE YCIOBUS Bo3pacTaHus (yObIBaHMS) (PYHKITUH.
MakcuMyMBbl U MUHAMYMBI (DYHKITHH.

0. [Topsinok uccnenoBanus (GyHKIIUU C TOMOIIBIO TPOU3BOIHON U OCTpOeHUs e€ rpaduka.

20X R WD =

q)yHK].lI/II/I HECKOJBbKHUX MEPEMEHHBIX

11. O6nacTs onpeneneHus, JIMHIUHA ypOBHs (QyHKIMH ABYX nepeMeHHbIX. [Ipenen u Henpepois-
HOCcTh YacTHble pou3BoaHble. [lonHelii tuddepennnar.

12. DxcTpemyM GyHKINHU IBYX NepeMeHHbIX. Hanbomnpiiee u HanMeHbIIee 3Ha4eHus! PyHKIUU
JIBYX IEPEMEHHBIX B 3aMKHYTOH 00J1aCTH.

13. IIpousBoanas no Hanpasiienuto. ['paauent. KacaTenbHas IIIOCKOCTh U HOPMaJlb K TIOBEPXHO-
CTH.

14. MeTo HaMMEHBIINX KBAJPATOB i1 00pPaOOTKU SKCIIEPHUMEHTAIBHBIX JTAHHBIX.

OO0pazen 3agaHuii 1151 IepBoil py0eKHON aTTecTalluu

1. Haiitu npousBoHbIC QYHKINII:

1+e*

b

l)y:i/xT+iz- %+2; 2)y:x2 Xgx;3)y =
x° x 1- e"

4)y =3x’lnx- x°; 5)y =\/x2 +2x+3;6) y =sin°’ x ; 7) y =arctg \l2x - 3 ;
ix=axin’t;

8) | . Dy =lgx+7), y®- ?510)x° +y° - 3xy =0, y¢- ?
1y =a Xos 't

2. UccnenoBaTh (PyHKIIUH ¢ TOMOIIBIO TIPOU3BOJHBIX U TIOCTPOUTH TPAPHUKH STUX (PYHKIIUMA:



S 1&

1)y Z?—g; 2) y=x-In(x+1).

e X 0
Bropoii cemecTp

Bonpocu Ko 6m0p0ﬁ pyﬁezucnoﬁ ammecmayuu

HuTerpajbHoe ucuucjieHue GyHKUn 0JHOM nepeMeHHO

1. ITonsiTe nepBooOpa3Hoit. Heonpenen€uuplil MHTErpai u ero cpoiicraa. Tabnuia Heonpe-
JEeNEHHBIX HMHTETPAIIOB.
2. OCHOBHBIE METOJIbI UHTETPUPOBAHUS: HEMOCPEICTBEHHOE MHTEIPUPOBAHNUE, METOJ MHTETPHUPO-
BaHMs  TOJBEJEHHWEM  MoA  3HaK  JuddepeHnMana,  MeTOJ  3aMEHbl  NEepPEeMEHHON
3. Hurerpuposanue o 4acTsaM B HEOIPEIEIEHHOM HHTErpale.
4. KommuiekcHbie yncna. AnreOpandeckas (hopMa 3armicu KOMIUIEKCHOTO Yucia. Moaynb u apry-
MeHT. JlelicTBUS HaJl KOMIUIEKCHBIMU 4KciaMu. Tpuronomerpudeckas popMa 3anucu KOMILJIEKCHO-
ro YHCIIa.
5. PaznokeHue MHOroOwieHa Ha JUHEWHbIE M KBaJpaTHblE MHOXUTENU. MHTErpupoBaHue pamuo-
HaJIbHBIX npobeit. Turmbl IIPOCTEUIINX npobeit u ux UHTETPUPOBAHMUE.
6. MaTerpupoBaHue pamyoHAIBHBIX Ap0o0OE METOIOM Pa3ioKEeHUs Ha mpocTeimue apoou. Mute-
IPUPOBAaHKE IIPOCTEHIINX UPPaLMOHAIBHBIX GYyHKLIMH.
7. UHTerpupoBaHHE TPUIOHOMETPUYECKMX (YHKUMH, YHHUBEpcaJlbHas TPUTOHOMETpUYECKas
MIOACTAaHOBKA.
8. 3ajaum, NpUBOJAIIME K MOHATHIO ONpeeséHHOro uHTerpana. OnpenenéHHbli HHTErpal U ero
CBOMCTBA.
9. ®opmyna Hetorona-Jlelibuuna. 3amMeHa MepeMEHHOW B  ONpPENEeNEHHOM HHTErpale.
10.  @opmyna  MHTETpUpPOBaHMS MO  YacTAM  JUIsl  OIpPENEIEHHOIO  HHTErpasa.
11. [Ipunoxxenus omnpenenéHHOro MHTErpaja: BbIUUCICHHUE IUIOIMAAeH IUIOCKUX (UTyp, BbIUKCIE-
HUE JUTHHBI IyTH KpHUBOH, 00bEMOB TeN.
12. HecoOctBeHHble HHTerpanbl. MHTerpanbl ¢ OECKOHEYHBIMHM IpeAedaMHd HHTETPUPOBAHUS.
13. MHTerpansl OT HeOrpaHUUEHHBIX (OYHKITHA.

O0pa3sen 3a1aHuii 1J151 BTOPOiil py0e:KHOIl aTTecTannu

1. Haiitu unTerpasi:

. xdx

5 . dx )
1) p L a9 2 : 3y Vdx: 4 :
G e D0 NG 9O

5) 5 - 6x)sin dxdx; 6)‘026:;%dx; 7) &pos 3x 08 9xdx |
X T X



3 .
. 16 2 1 /—x

8) u3x” +—=dx;  9) Px+1)e‘dx;  10) o g dx .
ggg x* 0] E{ ) o1t X

Tpernii cemecTp

Bonpocul k nepeoii pybescnoii ammecmayuu

JAuddepennuaibubie ypaBHeHUS

1. Juddepenumanpapie ypaBHEeHus: omnpexneneHue, nopsgok Y, pemenue Y.
2. NuddepennuanbHoe ypaBHEHHE |-ro mopsaka: ompeaesieHue; oO0Ilnee M YaCTHOE PEIICHHS.
3. Teopema cymiecTBOBaHUSI M €AMHCTBEHHOCTH pemenus mis Y 1-ro mopsaka.
4. Y ¢ pa3gensdiolMMHUCS — NEPEMEHHBIMH:  ONPENEICHWE U TMOPANOK  PEHICHUS.
5. Opnoponusie Y lI-ro  mopsaka: omnpele’leHue U TNOPANOK  PEILICHHUS.
6.  Jluneiitnsle AY  l-ro nopsaka:  ompenesNeHne U MOPSAOK  pEUICHMS.
7. Muddepenunanbabie ypaBHEHUS 2-TO TOPSIIKA: OMpEAeTIeHNE, BUI OOLIET0 pelieHus; TeopeMa
CyILIECTBOBaHUS u €IMHCTBEHHOCTH peuieHusl.
8. IIpocreiimue ypaBHEHUS, JIOTy CKarolue NOHM>KEHHE opsii-Ka:
ye=1(x), y&=/(x,y& y&=/1(y,y9.

O0pasen 3agaHus 115 NepBoi pyOesKHOM aTTecTALMI

1. Pemnth muddepennmansable ypaBHeHUs 1-r0 nmopsiaka:
a) (y +xy)dx+ (x- xy)dy =0,
6)y - xy¢=x+yy¢;B) y¢- y =e*.;1) bxzy2 + 7)Jx +2x2ydy =0.

Tpernii cemecTp

Bonpocul ko émopoii pybexcnoil ammecmayuu

1. JIunelinpie /1Y 2-ro nopsaka: HEOJHOPOIHBIE U OJTHOPOJHBIE YpaBHEHMs. Teopema cyliecTBOBa-
HUS U €IUHCTBEHHOCTH PEIICHUS

2. JIuneiinble oqHopoaHble /1Y 2-ro nmopsaka: TeopeMa o CTpYKType €ro pelieHus

3. Heonnopoausle nuHelHble 1Y 2-ro nopsiika: TeopeMa o CTpYKType 00IIero pereHus

4. JIuneitnble ogHopoaHble Y 2-r0 nmopsaka ¢ MOCTOSIHHBIMU KO3 PHUIHeHTaMU. XapaKTepUCTH-
YECKO€ YpPaBHEHUE U CTPYKTYypa OOIIEro perieHus

5. JIuneiinpie HeoqHOpOAHBIE /1Y 2-ro mopsiika ¢ MOCTOSSHHBIMU KO3 GUIIMEHTaMH CO CIEIHAb-
HOM IPAaBOU YaCThIO

6. Merton Bapualy MpOU3BOJIbHBIX MOCTOSHHBIX (MeTON JlacpaHaica)

7. Cucremsl nuddepeHanbHbIX ypaBHEHUH. MeTo1 HCKITIOUEHMSI pEIIeHNs CUCTEMb] ypaBHEHUHN

OcCHOBBI TEOPHH BEPOSITHOCTEH U MATEMATHYECKOM CTATUCTHKH

8. Knaccudukanus coOBITHIA: TOCTOBEPHBIE, HEBO3MOXHBIE, CITy4aliHbIe COOBITHS. COOBITHS: COB-
MCCTHUMBIC 1 HCCOBMCCTUMBIC,; PAaBHOBO3MOXXHBIC; 3aBUCUMBIC 1 HC3aBUCUMBIC,; IIPOTUBOIIOJIOKHBIC,
TIOJTHASI TPYTINa COOBITHIA.

9. Kiaccuueckoe onpeneneHrue BEpOsITHOCTH COOBITHSI; €T0 CBOMCTBA.
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a)

J0

1.
20.
21.
22.
23.
24.
25.

. OneMeHThl KOMOMHATOPUKU. OCHOBHBIE MTPaBUIIa KOMOMHATOPHUKU:

IIPaBUJIO Mpou3BeeHUs; 0) mpaBuiio cyMMmbl. [lepecTaHOBKH, pa3MeleHus, couetanus. Mx guc-
. 'nnepreomerpuueckas ¢popmyia.

OTtHocutenbHast yactota coObITUs. CTaTUCTHUECKAsI BEPOSITHOCTH COOBITHS.

Anrebpa coObITuil. YcinoBHas BeposATHOCTh. [IponsBenieHre u cymma coObITHH.

®opwmyiia nojaHoM BepoaTHocTH. Dopmyiibl baiieca.

®opmyna bepnyim.

®opmyisl Jlamtaca.

®opmymna IlyaccoHa.

Cnyuaitnsle BennuuHsbl: quckpetsslie (JJCB) u nenpepriBabie (HCB).

HucnoBble XapaKTEPUCTUKH CIIyYaHHbBIX BEJIUYUH: I (0); D(X); s (X).

26
27
28
29

. bunommaneroe pacnpenenenue ICB.

. @yHKIMS pacnpeeNeHns U INIOTHOCTh BeposatHocTed HCB.
. Hopmanbsnoe pacnpenenenune HCB.

. 3akoH Oonbiux yucen. Hepasenctsa UeOriméBa u Mapkosa.

Teopema Yebriméra. Teopema beprymn.

30

. I[OBCpI/ITe.HBHBIC HUHTCPBAJIbI JJIS1 OICHKU MAaTCMAaTUUCCKOTO OKUAAHUS.

O0pasen 3agaHus A1 BTOPOil py0e:KHOH aTTecTalluM

1. Pemmuth muddepeHnmanbHoe ypaBHEHUS 2-TO MOPsIKa:
a)a) y¢=xsinux.

6)(y& - yOy =x7; (1) =1; y41) =0.

B) y¢=4/1- (¥9°.

r) y®&+2y¢+2y =x-4,y(0) =1, y§0) =1.

7.2. Bonipocsl K 3K3aMeHY

IlepBblii cemecTp

Teopeanecmle BOIIPOCHI, BLIHOCUMBI€ HA 9K3aME€H

OCHOBHBIE CBOICTBA ONPEICTUTEIICH.

Meroa Kpamepa penienust cucteM JTMHEHHBIX ypaBHEHUH.

Meropn ['aycca pemeHus CUCTEM JIMHEHHBIX YPABHEHUM.

MatpuuHblii cioco6 pelieHrs CUCTEM JTMHEHHBIX YPaBHEHHIH.

BriBoa popMyIibl B KOOpAMHATHON (OpME ISl CKAISPHOTO TIPOU3BEICHHS BEKTOPOB.

BriBo yciioBHiA apamieIbHOCTH U YCIOBUS EPIEHANKYIISIPHOCTH JBYX BEKTOPOB.

BriBoa popMyIibl B KOOpAMHATHON (OpMeE IJIsi BEKTOPHOTO TIPOU3BEIEHUS BEKTOPOB.

BriBoa popmyssl B KoopAHMHATHOM GopMe 7151 CMEILIAaHHOTO MPOU3BEACHUS BEKTOPOB.

JlnuHa BekTopa (BBIBOJ (OPMYIIBI B KOOPJAHMHATHOU (opme).

0. BeiBOJ1 ypaBHEHUS IPSIMOIL, MPOXOAALIEH Yepe3 3aJaHHYI0 TOUKY NEPHEHANKYIISIPHO
HOPMaJIBHOMY BEKTOPY HPSIMOM.

11. BeiBog 00111€TO ypaBHEHHS IPSIMOM HA MJIOCKOCTH.

12. BeiBoJ ypaBHEHUS NPSAMOH, MPOXOAAIIEH yepes3 3aJaHHyI0 TOUKY IapajuleIbHO HallpaB-

JISIOIIEMY BEKTOPY HPSIMOM.

13. BbiBO ypaBHEHUS IPSIMOM, IPOXOSAIICH uepe3 1B€ 3a1aHHbIC TOUKH.

14. Tlepexon ot ogHOM (HOPMBI ypaBHEHUS MIPSMOM K apyroi Gopme.

15. KpuBble BTOpOro nopsiaka U UX KAaHOHUYECKHE YPaBHEHUS (OKPYKHOCTb, SJUIUIIC, TH-

nepboia, mapabona).

e e A o e



16. YpaBHEHuUE IIOCKOCTH, POXOJAIIEH Yepe3 3alaHHyI0 TOUKY EPIEHAUKYJIISIPHO HOP-
MaJbHOMY BEKTOPY (BBIBOI).

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

18. Yron mexny 1ByMs IUIOCKOCTSIMH.

19. YcnoBus napaienbHOCTH U YCIOBHE MEPIICHINKYISIPHOCTH JIBYX TUIOCKOCTEH (BBIBOJ)

20. YcnoBue nepeceueHus Tpex MIOCKOCTEN B OAHOU TOUKE.

21. YpaBHEHHE TUNIOCKOCTH, TPOXOIAIIEH Yyepe3 TpH 3aJaHHbIE TOUKH (BBIBOJ).

22. KanoHnueckue ypaBHEHUs NMPSIMOI B IPOCTPAHCTBE (BBIBOJ).

23. IlapameTrpuueckue ypaBHEHUS MPSIMOM (BBIBOJ).

24. YcnoBus napauieIbHOCTH U YCIOBUE NEPIIEHIUKYIIIPHOCTH IPSIMBIX B IPOCTPAHCTBE.

25. Yroa Mexay NpsIMOM U TUIOCKOCTBIO. Y CJIOBHE MApPAJUIEIbHOCTH U YCIOBUS NEPIEHAN-
KYJISIPHOCTH NIPSIMOM U INIOCKOCTH.

26. Touka nepecedeHus MPSMON U MIIOCKOCTH (BBIBOJ).

IIpenen n HenpepbIBHOCTH QyHKIIUH

27. Tlpenen QyHKIMHM IPU x ® +¥, x® -¥ , x ® x,.
28. beckoneuno mansie pyHkiuu . OrpannyeHHble QyHKIMN. beckoHeuHo OombIne GhyHK-
MU ¥ UX CBSI3b C OECKOHEYHO MabIMU (DYHKITUSMHU.

29. OcHOBHBIE TEOpPEMBI O TIpeeax. PackpbiTue HeonpeaenéHHOCTEN BUIa

oo
-H<|»-H<

B

sin x

30. [epBorit 3amMeyaTenbHBIN npenen QyHKIA y = npu x® 0.

31. Ilpenen nocnenoBarenbHOCTH. BTOpoi 3ameuaTenbHblil npeaen. HarypansHsele nora-

PUPMBL.
32. CpaBHeHHE OECKOHEUHO MaIbIX (PYHKLNH, DKBUBAJIEHTHbIE (PyHKIIMN HenpepbIBHOCT

¢ysakumn. Toukn pa3peiBa u ux knaccudukamnms. CBoiicTBa HETPEPHIBHBIX ()yHKITHHA.

OBPA3EL] BUJIETA K OK3AMEHY

MUI/IHI/ICTEPCTBO HAVKI('I 41 BbICH.[EFp OBPA3OBAHI/I}} PO
I'POBHEHCKHNU T'OCYIAPCTBEHHbBIM HE®TAHOWU TEXHUYECKWU YHUBEPCUTET
umenu akag. M. JI. MuuimoHIIIMKOBA

BUWJIET Ne 1
Juciuminaa: MaTeMaTuKa

cemectp 1

1. FCOMCTpI/I"IeCKI/Iﬁ CMBICJI CMCIIAHHOTO ITPONU3BCACHUA.
14x, - 3x, - x; =8,
y o —
2. Pemmth cucTeMy TMHEHHBIX ypaBHeHuit: | 2X, + 5x; == 2,

Loox, +2x, +x, =12;

3. [IpuBecTH K KAHOHUYECKOMY BUJy YPAaBHEHUE KPUBOW U MOCTPOUTH €€:
9x> - 9y” +36x- 18y +20 =0.
4. Jlansl Touxu A (— 2;- 3), B (— 5;4) u C (7;- 5). Haiitu o6ee ypasuenue npsmoi BC u



TIPHBECTH €ro K ypaBHeHHIO B otpeskax. Haittu AB = AC.

6x
2x° - x- 21 . : x @
5. BBIYUCIINTE NIPEAEIBL: a) llmxz—x; 0)lim x +2r ;B) lim 83—9
x®-3 x +x—6 x®01[5x + 1 x®¥ex-2¢
« » 2021 r. 3aB. kadenpoit lNagaes A.M.
[IpenonaBatenn MaromaeBa M. A.

Bropoii cemecTp

TeopeaneCKne BOIIPOCHI, BLIHOCUMBIC HA 3a4€T

JAnddepennuanbroe ucuncienne GyHKIU 0HOM MepeMeHHOM

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

0.

[Tonsatue nponsBoaHON QyHKINH, €€ MEXaHUYECKUI U T€OMETPUIECKUIA CMBICII.

Huddepennnan GyHKIUHM U €r0 FTeOMETPUIECKUN CMBICIT.

[Ipon3BoIHBIE OCHOBHBIX JIEMEHTAPHBIX (PYHKIINH.

[IpaBuna quddepeHpoBanus.

[Tpoun3BoaHas CIOKHOM HYHKIIUH.

HuddepennrpoBanue 3alaHHBIX B TApaMETPUUECKOM U HESIBHOM GopMme.

Teopemsr @epma, Pomus, Jlarpanka, Koy, Jlonurans.

Heo6xoauMele U TocTaTOYHBIE YCIIOBHS Bo3pacTaHus (yObIBaHUs) PYHKIIUH.
MaxkcuMyMBbl 1 MUHUMYMBI (DyHKITHH.

[opsinok uccnenoBanus GyHKIMH € TIOMOLIBbIO POU3BOAHON U OocTpoeHUs e€ rpaduka.

q)yHKIII/II/I HECKOJBbKHUX NMEPEMECHHBIX

11.

12.

13.

14.

O6macth omnpezeseHusi, TMHUNA YPOBHs (PYHKIIMU OBYX MepeMeHHbIX. [Ipenen u HempephiB-
HocTh YacTHbie nmpousBoiHbie. [TonHbriil quddhepermmar.

DKCTpeMyM (PYHKITMHU ABYX NepeMeHHbIX. Hanbonpiee u HauMeHblee 3HaYeHHUS QyHKITUH
JIBYX TIEPEMEHHBIX B 3aMKHYTOU 00JIaCTH.

[IpouzBoanas mo Hanpasienuro. ['paaueHT. KacaTenpHas TIIOCKOCTh U HOPMaJTh K TIOBEPX-
HOCTH.

Metoa HaMMEHBIINX KBAAPATOB 711 00PaOOTKH SKCIIEPUMEHTATBHBIX JaHHBIX.

HNHurerpajibHoe ucuncieHue GQyHKUMNA OHOM epeMeHHOoI

15.

16.

17.

18.

19.

20.

21.

[Tonarue nepBooOpazHoii. Heonpenenénuslii nHTErpai u ero cBoicTBa. Tabiuia Heormpe-
JIEJIIEHHBIX UHTETPAJIOB.

OCHOBHBIE METO/BI MHTEIPUPOBAHUS: HEMOCPEICTBEHHOE WHTETPUPOBAHUE, METOJ HHTE-
IpUpPOBaHMs MOJIBEACHNEM 101 3HaK AudQepeHnnana, MeTo1 3aMeHbl IEPEMEHHOM
HHTterpupoBaHue 10 4acTsM B HEOIIPEAEIEHHOM UHTETpaJe.

KommiekcHbie uncna. Anredpandeckas opma 3amucu KOMIUIEKCHOTO Yucia. Moayib u ap-
rymeHt. JIeHCTBHS HajJ KOMIUIEKCHBIMU YHCIaMu. TpuroHomerpuyeckas (Gopma 3amucu
KOMIIJIEKCHOTO YHUCIIA.

Pa3noxxeHne MHOrous€Ha Ha TMHEWHbIE U KBaJApaTHbIE MHOXKUTENU. VIHTErpupoBanue pauu-
OHAJIBHBIX IpoOei. TUIbI mpocTerIuX Ipo0el U UX HHTETPUPOBAHUE.

WuTerpupoBanue paluOHANBHBIX IpoOeld METOJOM pa3jokKEeHUs Ha MpOoCTeHIne ApoOH.
HHTerpupoBanme NpoCTEHIIX UPPANMOHATBHBIX (PYHKITUH.

WuTerpupoBaHue TPUTOHOMETPUUECKUX (DYHKIMM, YHUBEpCalbHAs TPUTOHOMETpHUYECKAs
IIOJICTaHOBKA.



22. 3ajauy, NPUBOJALIME K MOHATHIO ONpeAeNEHHOro uHrerpana. OnpenenéHHplii UHTErpail u
€ro CBOMCTBA.

23. ®opmyna Herorona-JleitOnuna. 3aMeHa NepeMEeHHOM B ONpeieIEHHOM HHTErpae.

24. ®opMyna UHTETPUPOBAHUS 10 YACTAM JUIS ONPENEIEHHOIO MHTETpaa.

25. TlpunokeHus onpeieaEHHOro UHTErpaia: BEIYUCICHHE TUIONMAAeH MIOCKUX (UTYD, BBIYHC-
JIeHWEe JUIUHBI IyTU KPUBOMl, 00HEMOB TeII.

26. HecoOcTBeHHble nHTETpajbl. IHTErpansl ¢ 06CKOHEYHBIMH MpeJielaMi HHTETPUPOBAHUS.

27. aTerpaiibl OT HEOTrpaHUYEHHBIX (PYHKIINH.

OBPA3EIL] BUIETA K OK3AMEHY

MICIHI/ICTEPCTBO HAYKI/UI n BBICIHEFUO OBPASOBAHI/IUH PO
I'POSHEHCKHUU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET
umenu akag. M. JI. MuummoHkoBa

BWJIET Ne 1
JlucuuIInHa: MaTeMaTHKa

cemectp 2

1. HaiiTi mpon3BOAHBIE TaHHBIX (yHKITUH:
2
1)y =6x° - — - Vx*; 2)y —lng N3 - 3)y =x’ %inS5x; 4)y =2 - tgIn3x.
X
2. Haiitu npousBoaHyto Gy z =In (xz + )cy2 ) B Touke A(1;2) mo HampaBIeHHIO BEKTO-pa
r_ b L
a=3i-4j.
3. HaliTu uHTETpabI:

3 ¥
\ 1+x )Y dx

1 a%x - 5x+— —dx 2 35 - 2x)sindxdx; 4 dx; 5 .
' ‘o wj 0 2SR O R IO

« » 2021 r. 3aB. kadeapoii lNauaes A.M.

IIpenonaBarens Maromaesa M.A.

Tpemuii cemecmp
Teoperuveckne BONPOChl, BLIHOCHMbIE HA IK3aMEH

JAu¢depenunaibHbie ypaBHEeHHA

1. Iudbdepenunanbupie ypaBHEeHHs: onpeaeneHue, nopsaaok Y, pemenne /Y.

2. IuddepennuansHoe ypaBHEHHE 1-To TOpsiaKa: OomMpeesieHue; 00IIee U YaCTHOE PEIICHUS.
3.Teopema cyiiecTBOBaHUS U €IUHCTBEHHOCTH petieHus st 1Y 1-ro mopsiaka.

4. 1V c pa3aensomuMucs IEPEMEHHBIMU: ONIPEIETICHUE U TIOPSAO0K PELICHNUS.

5. OnHopopansbie 1Y 1-ro nopsiiaka: onpeneaeHue u NopsioK peiieHusl.



6. JIuneiinpie /1Y 1-ro nopsaka: onpenenaeHue U NOopsA0K peLIeHMs.

7. Quddepennmanbapie ypaBHEHUS 2-T0 MOPSAKA: ONpeaeeHrne, BU o0Iero penieHus; TeopeMa
CYILIECTBOBaHUS U €AMHCTBEHHOCTH PEILICHHUS.

8. IIpocreiire ypaBHEHHUS], TOMYCKAOIINE TOHUKEHNUE MOPAJI-Ka:

ye=7(x), y&=[(x,y¢ y€=f(y, 9.

9. Jluneitnpie 1Y 2-ro nopsiaka: HEOAHOPOIHBIE U OTHOPOAHBIE YpaBHEHHUs. Teopema CyiiecTBOBa-
HUS U €IUHCTBEHHOCTHU PEIICHUS

10. JIuneitnpie onHopoaHsbie Y 2-ro mopsaka: TeopeMa 0 CTPYKTYpE €ro pereHus

11. Heonnopoauslie nuHeinbie 1Y 2-ro mopsijika: TeopeMa o CTpyKType 0OIIero penieHus

12. JIuneitasie ogHopoaHbie 1Y 2-ro mopsaka ¢ MOCTOSHHBIMU KOd(puiimeHTaMu. XapakTeprucTh-
YECKOE YPaBHEHHE U CTPYKTYypa OOIIETO PeIieHuUs

13. Jluneitasie HeoqHOpOAHBIE [IY 2-r0 mopsaka ¢ MOCTOSHHBIMHA KO3 PHUITMEHTaMH CO CIIEITHaTb-
HOH IIPaBOU YacCThIO

14. MeTtona Bapuanuu MPOU3BOJBHBIX MOCTOSTHHBIX (MeTO Jlaepanorca)

15. Cucremsbl nuddepeHnnanbHbIX ypaBHEHUH. METOA UCKITIOUEHUS PEIIeHUs] CUCTEMbI YPaBHEHUH

OcHoBbBI TEOpUHU Bep0ﬂTHOCTeI71 H MAaTeMAaTH4YeCKOi CTATUCTUKH

16. Knaccudukanusi COOBITHIA: TOCTOBEPHBIC, HEBO3MOXKHEIE, ClTyqaitHbie cOOBITHsA. COOBITHS: COB-
MECTUMbIE U HECOBMECTHUMbIE; pABHOBO3MO>KHBIC; 3aBUCUMbIEC U HE3aBUCUMBIE; IPOTUBOIIOIOKHBIE;
MIOJIHASI TPYTINA COOBITHI.

17. Knaccuueckoe onpezeneHre BEpOSITHOCTH COOBITHUS; €T0 CBOMCTBRA.

18. DnemenTsl kKoMOMHaTOpUKU. OCHOBHBIE MpaBUJIa KOMOMHATOPUKU:

a) MpaBUJIO Ipou3BeAeHus; 0) npaBuiio cyMMsl. [lepecTanoBKH, pa3MelieHus, couetanus. Mx duc-
no. I'unepreomerpudeckas popmyia.

19. OtHOocuTenbHast yactoTa coObITHS. CTaTUCTUYECKAst BEPOSTHOCTH COOBITHS.

20. Anre0pa coObiTuil. YcaoBHast BEpOSITHOCTh. [Ipon3BeieHre 1 cyMMa COOBITHIA.

21. ®opmyna nonaHo# BeposaTHOcTH. PopMyiisl baiieca.

22. ®opmyna bepnysu.

23. ®opmynsl Jlannaca.

24. ®opmymna Ilyaccona.

25. Cnyyaiiable BenuuuHsbl: quckpetssle (JICB) n nenpepsisasie (HCB).

HucnoBble XapaKTEPUCTUKH CIIyYaHHbBIX BEJIUYUH: I (0); D(X);s (X).

26. bunomunanbHoe pacnpenenenue CB.

27. ®yHKuMs pacnpeesieHus U IIoTHOCTh BepositHocTelt HCB.

28. Hopmanbnoe pacnpeneneaue HCB.

29. 3akon 6onpimux uncen. HepaBencTBa UeOwiméBa 1 Mapkoa. Teopema UeOnimépa. Teopema
bepnymnu.

30. [loBepuTenbHbIE HHTEPBAJIBI AJIsl OLIEHKH MaTEMaTUYECKOTO 0XKHUIAHUSI.

OBPA3EIL] BUIETA K OK3AMEHY

MI?HHCTEPCTBO HAYKI/UI n BBIC]_HEIZO OBPA3OBAHI/IV}1 PO
I'POBHEHCKHWU I'OCYIAPCTBEHHBIM HE®TAHOU TEXHUYECKNU YHUBEPCUTET
nMeHd akag. M. JI. MUIIHOHIITUKOBA

BUJIET Ne 1
JucuuimHa: MaTeMaTHKA



cemectp 3
1. Teopema cyiecTBOBaHMS U €IMHCTBEHHOCTH perneHust st 1Y 1-ro nopsiaka.

2. Penuts nuddepennnansabie ypaBHeHus: 1) 4/5 + yzdx =yVv4 + x’d ;
2) y':—x;y; 3) X+ 2y¢=0; 4) - 6y¢+10y =x +4.
3. B ypue 11 mapoB: 6 6enbix u 5 u€pHbiX. V3 ypHBI H3BIEKAIOTCS cpa3y JABa mapa. Haitu
BEPOSATHOCTH TOT0, YTO 00a 1m1apa OyayT OenbIMH.

4. B siuke HaxoauTcst 7 OpakoBaHHBIX U 16 rogHbIX Aeraneil. HaliTu BeposTHOCTH TOTO, 4TO
CpeIy TpeX HayJauyy W3BJICUEHHBIX JieTajel OKakeTCsl XOTs Obl 0/1HA TO/IHAs.

5. JlaHa quckpeTHas ciydaiiHas BennunHa X. HaliTu: a) MaTemaTH4ecKoe OKUAAHUE;
0) AUCTIEPCUIO; 8) CPEAHEKBAAPATHIECKOE OTKIIOHCHHE.

x|-2123]4]5
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« » 2021 r. 3aB. kadenpoii lNauaes A.M.

[IpenonaBaTenb Maromaesa M.A.

7.3. Texkymuii KOHTPOJIb
Oo0pasen 3aganust 1JI TEKYLIEro KOHTPOJIst
IlepBblii cemecTp

1. U3BectHbl kKoOpauHaThl TpeyronbHuka ABC: A(5;4), B(-3;3), C(1;-7). Haiitu: a) ypaBHe-
HUSI: BCEX CTOPOH TPEYTOJIbHHUKA, BHICOTHI TPEYTOJIbHHUKA, MEAUAHBI, OMCCEKTPHUCHI U TPSi-
MO, TIPOXOISIIIEH Yepe3 BEPIINHY TPEYToJIbHUKA, MAapaIeIbHON MPOTHBOJIEKAIIEH CTOPO-
He; 0) pacCTOSIHUE OT BEPLIMHBI 0 MPOTHBOJIC)KAIIEH CTOPOHE; B) YTOJl B TPEYTOJIbHUKE
(npu BepuinHe B).

2. IlpuBecTH K KaHOHMYECKOMY BUJY ypaBHEHUE KPUBOM 2-ro MOpsIKa U CAENATh CXEMaTUUYCKUI
4EepTEK:
a) 4x>+36y°+72y-16x-92=0,
0) -3x>+4y>-12y=0,
B) x+2y%-6y+4=0

Bropoii cemecTp



— ) T =
I. [ana ¢ynxnus z =Xx- . Ilokasars, 4To y - (1 +yln x)ﬂ =0,

" . . .
II. lanel GyHKIMSA z =arcsin (x2 y), TOUKa A?; %3 u Bekrop @ =3i - 4 . Haiirm:

grad z B Touke 4;
1
MIPOU3BOHYIO QYHKIIMH Z B TOUKE A 10 HANPaBIEHUIO BEKTOpa .

Tpertuii cemectp

1. B maptum u3 15 aeraneit 10 ctanmapTHbix. HaiiTu BEpOATHOCTH TOTO, YTO CPEIU ISITH B3ATHIX

Haynagy JleTaen TpH

CTaHJapPTHBIX.

2. Ky0, Bce rpanu kotoporo okxpamieHbl, pacnuieH Ha 1000 xyOMKOB OAMHAKOBOTO pa3Mmepa,

KOTOpBIE 3aTEM TINATEIbHO Nepememtansl. Haltu BEepoOsSTHOCTH TOro, 4TO HayJdady B3SThIA
KyOuK OyZAeT MMETh TPU OKpallleHHbIE IPaHU.

. HenpepriBHas cimydvaiiHas BeauuuHa X 3amaHa (yHKimed pacnpenenenust F(x). Haiitu: a) miot

HOCTh BEPOSTHOCTH f(x);
10 mpu x<0,
F(x) ::' x3/8 npu 0£ x£2,

0) MareMaTHuecKkoe OXHIaHWe a; 6) aucrnepcuro D, ecnu

f1 npu x>2.

4. Haiitu BeposiTHOCTh P(A), ecnn m3BectHb BepositHoctn: P(AB) =0,72, P(AB) =0,18.

7.4. Onucanue nokasarejeil 1 KpuTepueB OLEHMBAHUS KOMIIETEHUMH HA Pa3JIMYHbIX

Tanax u GgopMHUpPoOBaHNs, ONMCAHNE KAl OLleHUBAHUS

Ilnanupyemble pe3yJbTaThl
OCBOEHHUSI KOMIIETEHIIHH

Kpurtepuu oneHuBaHus pe3yJbTaToB 00yueHUs

HaumenoBanue
OIICHOYHOI'0
cpeacTBa

MeHee 41 0anioB | 41-60 6a10B 61-80 6an10B 81-100 6an
(Hey10BJ1€TBO- (ynoB1eTBOPHU- (xopo1uo) JIOB (OT/IHY-
pUTEeJBLHO) TeJbHO) HO)

OIIK-1. Cnocoben peuiaTh 3a1a4u HpO(beCCHOHaHBHOﬁ ACATCIIbBHOCTU HAa OCHOBC HCIIOJIb30BAHHA TCOPCTUICCKHUX
U MPAKTUYCCKUX OCHOB €CTCCTBCHHBIX U TCXHUYCCKUX HAYK, a TAKKC MATCMAaTUYICCKOTO aIlliapara.




3HaTh OCHOBBI JIUHEH-
HOM anreOphI ¢
3J€MEHTaMU aHaJTUTHYe-
CKOM reoMeTpHH,
MaTeMaTUYECKUM aHa-
JIU3, OCHOBBI TUCKPETHOM
MaTE€MAaTUKH, OCHOBBI
TEOpUHU OOBIKHOBEHHBIX
Qg depeHIraIbHbIX
ypaBHEHUH, OCHOBBI
TEOPUH BEPOATHOCTEU U
MaTe€MaTHYECKOU CTaTH-
CTHUKH.

®parmeHrap-
HBIC 3HAHUS

Henomnnrie
3HAHUA

Cdopmupoan-
HBIE, HO COJIep-
JKallue OT/eNb-
HbIE TPOOEIIBI
3HAHUS

Cdommupo-
BaHHbBIC

CucreMatu-
YeCcKHUe 3Ha-
HUSA

YMmerb IpUMEHATh Ma-
TEMaTUYECKHE METO/IbI
JUTSL PEUICHHUST THITOBBIX
npogeccuoHaIbHbIX 3a-
J1a4d, OPUEHTHPOBATHCS B
CIIPaBOYHOU
MaTeMaTUYECKOU JIH-
TepaType, IpuoOpeTaTh
HOBBIE MAaTEMAaTUIECKHE
3HaHUS, UCHIOJb3Y S
COBpEMEHHBIE 00pa3oBa-
TeNbHbIE U HH(OpPMALHU-
OHHBIE TEXHOJIOTHH, UC-
N0JIB30BaTh MaTeMaTu-
YECKYIO JIOTUKY 1151 (hop-
MHPOBaHHS CYXKICHUN
10 COOTBETCTBYOIIUM
npodeccroHaIbHBIM
npodIemMam.

YacTtuyHble
YMEHHUS

Henomnnrie
YMEHHUS

YMenus moin-
HBIE, JIOIyC-
KaroTcst He-

OoubIIINE
OIIHOKH

Cdop-
MHPO-
BAaHHBIC

YMEHUs

Biiajgerh MeTo1aMH 110~
CTPOEHHMSI IPOCTEHIITHX
MaTeMaTHYECKUX MOJIe-
JIeil TUTIOBBIX TIpodec-
CHOHAJIbHBIX 3a/1a4, Me-
ToAaMHU 00pabOTKH IKC-
NEPUMEHTAJIbHBIX JaH-
HBIX U aHaJIK3a MOJTyYeH-
HBIX PE3yJIbTaTOB.

YacTtuyHoe
BJIQJICHUE Ha-
BBIKAMH

Hecuncrema-
THYECKOE
IIPUMEHEHNUE
HaBBIKOB

B cucrematu-
YECKOM IpH-
MEHEHHUH Ha-
BBIKOB JIOITyC-
KaroTcs rnpoode-
JIBI

VYcnenrHoe
M CHUCTEMa-
THYECKOE
MIpUMEHEHNE
HaBBIKOB

KomiiekT 3amanuit
IS BBIITOJIHEHHUS
pyOeXKHBIX aTTecTa-
L1, BOIIPOCHI 110
TeMaM / paszzenam

IHACIUIUINHEI BBIHO-

CHMBIE Ha DK3aM€EH,

SK3aMEHAMOHHEIE
OuJIeTHI

8. Oco0enHoOCTH peasM3aluu AUCUMIIMHBI JIS HHBAJIUAOB U JIUI ¢ OTPAHUYEHHBIMH BO3-

MOKHOCTHMH 310POBbH

Jljis ocyliecTBIIeHUsl TPOLEAYP TEKYLIEro KOHTPOJISL yCIIEBAEMOCTH U MPOMEKYTOYHOM aT-




TeCTalMU 00YYarOLMXCs CO3/IaHbl (POH/IBI OLIEHOYHBIX CPEJCTB, aAalTUPOBAHHbIE JUISI HHBAINU/IOB U
JIMII C OTPaHUYEHHBIMU BO3MOYKHOCTSIMH 3/I0POBbSI M TIO3BOJISIOIINE OLIEHUTH JOCTHKCHHE UMH 3a-
TUTAHUPOBAHHBIX B OCHOBHOH 00pa3oBaTeNbHOI IMporpamMme pe3yJbTaTOB OOYYEHHUS M ypPOBEHB
c(OpMUPOBAHHOCTH BCEX KOMIIETEHIINH, 3asBIICHHBIX B 00pa3zoBarenbHOl nporpamme. dopma npo-
BEJICHUS TEKyIEH aTTecTaluu JJs CTYACHTOB-WHBAINIOB YCTAHABIMBAETCS C YYETOM MHIUBHUIY-
QIBHBIX ICUXO(PHU3HMUECKUX 0COOCHHOCTEH (YCTHO, MUCHBMEHHO Ha OymMare, MMCbMEHHO Ha KOMITBIO-
Tepe, B popme TectupoBaHus U T.1.). [Ipu TecTupoBaHuH A1t CIA0OBUASIINX CTYACHTOB HUCIIOIb-
3yroTcsl (POHIBI OIIEHOYHBIX CPEACTB C YKPYMHEHHbIM mpudToM. Ha sk3ameH mpuriamaercs co-
MIPOBOKIAIONINI, KOTOPBIM oOecrednBaeT TEXHUYECKOE COMPOBOXKIEHUE CTyAEHTY. IIpu HeoOxo-
JMMOCTH CTYACHTY-UHBAJIUAY MPEIOCTABISIETCS JOMOJHUTEILHOE BpEMs Ui MOATOTOBKM OTBETA
Ha 3k3aMmeHe (nam 3adere). OOyyaronmecs ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 3I0POBBSI 1 00y4a-
IOIINECS] MHBAIUIBI 00ECIIEYNBAIOTCS MTEYaTHBIMU U 3JICKTPOHHBIMH 00pa3oBaTelNbHBIMU pecypca-
MU (TIpOorpaMMbl, yueOHble OCOOHS AJISi CaMOCTOSATENBHOW paboThl U T.J.) B (opMmax, aaanTUpPO-

BaHHBIX K OI'PaAHUYCHUAM HUX 300POBbA U BOCIIPUATUSA I/IH(bOpMaL[I/II/II

1) Ui UHBAJIMAOB U JIUL C OTPAHUYECHHBIMUA BO3MOKHOCTSIMU 3710POBBS 110 3PEHHUIO:

- IJIS1 CJIeNbIX: 33/IaHUS /IS BBITOJTHEHHS HA CEMHUHAPaxX M MPAKTHYECKUX 3aHATHIX 0PopM-
JSIFOTCA penbeHO-TOUeUHBIM MpHU(TOM bpaiiiast win B BUIE 3MEKTPOHHOIO TOKYMEHTA, TOCTYIHO-
IO C MOMOIIBIO KOMIIBIOTEPA CO CIIELUATU3UPOBAHHBIM IPOrPAMMHBIM 00€CIIEUEHUEM JUISl CIETbIX,
A100 3aYMTHIBAIOTCS ACCHCTEHTOM; MUChMEHHBIE 3a/IaHMsI BBIMOIHAIOTCA Ha Oymare peiabedHO-To-
4eyHbIM mpudTOM Bpaiiis mim Ha KOMIOBIOTEPE CO CHENUATU3UPOBAHHBIM IPOTPaMMHBIM obecre-
YEHHUEM JUIsl CIIENbIX JIMOO HaJIMKTOBBIBAIOTCS ACCUCTEHTY; OOydYarOUIMMCs AJIs BBIIIOJHEHUS 3aj]a-
HUS OpU HEOOXOAMMOCTHU IPEOCTABISIETC KOMIUIEKT MUChbMEHHBIX MPUHAMIEKHOCTEH U Oymara
JUIs IMChbMa penbedHO-ToueuHbIM mpudToM bpaiing, koMObloTep O CrenUaTu3upOBaHHBIM IPO-
IPaMMHBIM 00€CTIEUEHUEM TS CIICTIBIX;

- VIS caa00BUAAIIMX: 00eCIIeYnBaeTCd UHIUBUIYaIbHOE PABHOMEPHOE OCBELICHHE HE Me-
Hee 300 srokc; oOy4aromuMcest JJis BBIIOJIHEHUS 3aJaHusl IpU HE0OXOAMMOCTHU INPeN0CTaBISIeTCs
YBEJIMYMBAIOIIEEe YCTPOMCTBO; BO3MOXKHO TaK)Xe HCIOJIb30BaHHE COOCTBEHHBIX YBEIMYHMBAIOLINX
YCTPOMCTB; 3a/1aHusl IS BBITIOIHEHUS 3aIaHIUH O(POPMIISIOTCS YBEIIMYCHHBIM HIPUPTOM;

2) JUIsl THBAJIWAOB U JIUI C OTPAHUYEHHBIMHA BO3MOKHOCTSIMHU 310POBBS IO CJIYXY:

- AJIS TUIYXUX H cJIa00CabIIAIMX: 00eCcrIeunBaeTCs Halu4Ke 3ByKOYCUIMBAIOLIEH anmnapa-
TYpbl KOJUIEKTUBHOTO MOJIb30BAHUS, IPH HEOOXOIUMOCTH 00y4YaIOUIMMCS MPEAOCTABISAETCS 3BYKO-
YCUJIMBAIOILAs anmapaTypa UHIMBHUIYaJIbHOIO OJIb30BaHU; IIPENOCTABISIOTCS YCIYyTH CypaoIepe-
BOJYMKA;

- AJIA CJICNMOTTTYXHUX JOITYCKACTCA MPUCYTCTBHUEC aCCUCTCHTA, OKA3bIBAIOIICTO YCIIYyI TI/I(bJ'IO-



CypAOIepeBOIYHKA (IOMUMO TPeOOBaHUI, BHITIOTHAEMBIX COOTBETCTBEHHO /ISl CJICTIBIX U TIyXHUX);

3) a8 JUL ¢ TSKENIBIMU HapYLICHUSIMH PEYH, TIYXUX, CJIa0O0CBIIAIINX JIEKIIUA U CEMUHAPBI,
MIPOBOAMMBIE B YCTHOH (popme, MPOBOIATCS B MUCbMEHHOMN (opMe;

4) Ui MHBAIUIOB U JHL ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbS, HMEIOLIUX Hapylle-
HHS ONIOPHO-ABUIATE/IbLHOIO aNnapara:

- IJId JIMI C HAPYHWICHUSAMU OIIOPHO-ABUIATCIIBHOIO allliapara, HApymCHUAMU ABUT'ATCIIbHBIX

(yHKIUN BEpXHUX KOHEYHOCTEM WIIM OTCYTCTBHEM BEPXHHUX KOHEHYHOCTEH: MUChbMEHHbBIE 3a/laHus

BBINIOJIHAKOTCA Ha KOMIIBOTCPEC CO CIICHUAIM3HUPOBAHHBIM IIPOrpaMMHbBIM obecrnieueHreM WM Ha-

AUKTOBBIBAIOTCA aCCUCTCHTY, BBIIIOJIHCHUC 3aJJaHui (TCCTOB, KOHTPOJIbHBIX pa60T), MMPpOBOANMEIC B

MUCEMEHHOU (hopMe, TPOBOASTCS B YCTHON hopMe TIyTeM orpoca, 6eceibl ¢ 00ydaromumcs

—

10.

9. YuyeOHO-MeTOAMYECKOE 0O0eceYeHue TUCIUIINHbI

9.1. JIureparypa

I'mypman B.E. PykoBOACTBO K pELICHUIO 3a7a4 10 TEOPUU BEPOATHOCTEN U MATEMATUUECKOMN
cratucTuke.-M.: Briciras mxkoia, 2005.

Hanxko I1. E., [TonoB A. I'., KoxxeBuukoBa T. . Beiciiasi MmaremaTrka B ypaKHEHUAX U 3a7a-
gax. Y1, U2. -M.: Bercmag mxomna, 2000.

[IpakTukyM 1o BbICIIEH MaTeMaTHKE JUIsl 9KOHOMUCTOB. YueOHoe nmocobue s By3os /Ilox pe-
naxuuer npod. H.III. Kpemepa. — M.: KOHUTU-IAHA, 2004.

Jlyary K.H., Hopun B.II., [Tucemennsii [I.T., lleuenko FO.A.. CO0OpHUK 3a1a4 MO BBICHICH
marematuke. — M.: Alipuc-tipecc, 2004.

[Tucemennsiit Jl. T. Koncnekr nekuuii no Beicuieit maremaruke. [lonnblii kype. — M.: Beiciias
mkoia, 2013.

CaunoB A-B. A. Kpatkuii kypc Beicmieli mareMatuku. YueOHoe nocodue. Tom 1, 2. I'po3HEIi,
2016.

AobnynxamunoB C. C., Acxa6oB C. H., betunrupues M. A., Cumonenko P. A. Kpartkuii kypc
TEOPHUH BEPOSITHOCTEM U MAaTEeMAaTHUYE€CKOM CTATUCTHUKU: TEOpHUs, MPUMEPHI, TUIIOBBIE PACUETHI.
Y4eOHoe mocodue sl CTYJCHTOB TEXHHUYECKHX BYy30B. — PoctoB-Ha-/lo Hy: OO0 «Jlnama3ony,
2001.

Acxab6oB C. H., betunrupues M.A., Maromaea M. A. [IpakTukym 1o n30paHHBIM TJIaBaM BbIC-
mei matemaTtuke. - Makikon: MI'TY, 2005.

baraeBa M. T. CO0pHUK 3a/1a4 110 JIMHEHHOHN M BEKTOPHOH anre0pe W aHAIMTHUECKOH Ireo- MeT-
pun.— I'posnsnii, UIIL I'THU, 2007.

MaromaeBa M.A., [{laaeB A.b. Jluddepennnansubie ypaBHeHHS (YueOHOE TOCOOME I CTYCH-

TOB SKOHOMHYECKUX U TEXHOJIOIHYecKHX crnenuansHocteit). — I'posnsiit: UL I'THU, 2010.



11. MaromaeBa M.A., UcaeBa JI.M. [Ipaktukym no Beicueii marematuke. Yacts1,2,3 (yueOHO-Me-
TOJIMYECKOE IMOCOOME ISl CTYAEHTOB 3KOHOMHYECKHMX crelnuanbHocTel). — I'posnbiit: UIIL]

TTHTY, 2019.

HNutepHeT pecypcesbl
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9.2. Meronnueckue ykazanus (Ilpusoxenue)
10. MarepuajbHO-TeXHHYECKOE 0OecredeHue U CIUNINHbI

3a kadenpoii «Bpicimias u npukiIagHas MaTEMAaTUKa» B TJ1aBHOM y4eOHOM KOpILyCe 3aKpel-
JIEHBI JIEKIIMOHHAs ayauTopus Ne 1-16, aynuropun ais npoBeeHUsl MpaKTUIeCKuX 3aHaThid NeNe 2-
08, 2-27, 2-29, 2-31, 2-33, 2-35, GONBIIMHCTBO U3 KOTOPBIX OCHAIICHO TaOIUIIAMH, TpadUIecKuM
MaTtepuagoM U ueprexamu; aya. Ne 3-10 ciy’XUT B KauecTBe KOMIIbIOTEPHOrO Kjacca, I/Ie ycTa-
HOBJIEHBI 12 KOMIIBIOTEPOB, KOTOPBIE MCIIOJIB3YIOTCS AJIs1 CAMOCTOSATEILHOW paObOThI CTYJEHTOB KO-
TOpBIE UCTIONB3YIOTCS Ul CAMOCTOSTENbHOM pabOThl CTYICHTOB; 3/1€Ch )K€ BO3MOKHO HMCIIOJIb30Ba-
HUE KOHTPOJIMPYIOUIMX MporpaMM i npuéma 3a4é€ToB M dk3aMeHoB. Ha kxadenpe mmerorcs uH-

TEepaKTUBHAS JOCKA U TUAIIPOCKTOP.


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

IMPNJIOXKXEHHUE
MeToanyeckue yKa3aHHA M0 OCBOEHUIO U CIUILIUHBI
«MaTemMaTHKa»

1. MeToan4eckue ykazanus 1Jisi 00y4aromuxcs 10 IVIAHMPOBAHUIO M OPraHU3allii BpeMeHH,
He00X0IUMOro JIsl OCBOCHHS JMCIMILIUHBI.

Wzyuenne pekoMeHayeTcs HayaTh C 03HAKOMIIEHUS ¢ pabodeil mporpaMMoil JUCLUIUIUHEL, €€ CTPYKTYpoil 1
coJiep>kaHHeM pasfienioB (MoayJiei), POHIOM OIIEHOYHBIX CPEJICTB, 03HAKOMHUTHCS C yUeOHO-METOANIECKUM
1 THQOPMALMOHHBIM O0eCIIeUeHHEM JAUCIUIUINHBL.

Hucrumummaa « MaTemMaTHKa» COCTOUT U3 CBSI3aHHBIX MEXKIY 0000 TeM, 00eCIIeYnBaIONINX MOCIeI0BaATEIh-
HOE U3y4eHHEe MaTepuana.

OO6yuenne no AuCHHILTHHE «MaTeMaTHKay OCYyIECTBISIETCS B CIeAYIOMHUX (hopmax:

1. AynuTtopHble 3aHATHS (JIEKIUH, TIPAKTUIECKIE 3aHATHSA).

2. CamocTtosiTenbHas padoTa CTyZeHTa (IIOATOTOBKA K JIEKIHSIM, TPAKTHYECKUM 3aHATHIM, TECTaM U
WHBIM (hOpMaM MICHMEHHBIX pa0dOT, HHANBUAYaIbHAS KOHCYJIBTAIUS C IIPETIOAaBaTEIeM).

3. HHrepakTuBHBIE HOPMBI IPOBEACHUS 3aHATUH (KOJUIOKBUYM, JIEKIHA-AUCKYCCHUS, U AP .(DOPMBI).

Y4eOHbIi MaTepHual CTPYKTYPUPOBAaH U U3y4YeHHUE JUCIUILTMHEI TPOU3BOIUTCS B TEMATUIECKOI Mocie-
J0BaTeNbHOCTH. KaxaoMy MPpakTHUECKOMY 3aHATHIO M CAMOCTOSITETbHOMY H3YUYEHHIO MaTepraa mpere-
CTBYET JIEKIIXs 10 1aHHOH Teme. O0yuaromuecs cCaMOCTOSITENBHO IIPOBOIST PEABAPUTEIBHYIO IO OTOBKY
K 3aHSTHIO, IPUHUMAIOT aKTUBHOE M TBOPUECKOE YUacTHE B 00CYKJICHUN TEOPETUIECKUX BOTIPOCOB, pazbope
MPOOJIEMHBIX CUTYAllMH M ITIOUCKOB ITyTEH UX peleHns. MHorue npo0ieMsl, H3y4aeMble B Kypce, HOCAT IUC-
KyCCHOHHBIN XapakTep, UTo Mpe/noiaraeT MHTePaKTUBHBIN XapaKTep MPOBeIeHNUs 3aHATHIA Ha KOHKPETHBIX
puMepax.

Onwucanue NoCIeI0BaTeILHOCTH IEHCTBUI 00yYar0Ierocs:

[Ipu m3ydennn Kypca clieyeT BHUMATEILHO CIIYIIATh U KOHCIIEKTHPOBATH MaTepHall, H3IaraeMbIit
Ha ayIUTOPHBIX 3aHATUSAX. /{715 ero moHMMaHUA U Ka4eCTBEHHOTO YCBOCHUS PEKOMEHAYETCS CeAyIOas
[OCJIEN0BATEILHOCTE IEHCTBUI:

1. Tocne okoHYaHUs Y4EOHBIX 3aHATHH JUIS 3aKPEIUICHUST MaTepralia IPOCMOTPETh B 00 lyMaTh TEKCT
JIEKINH, TPOCITYIIaHHOW CETOHA, Pa300paTh paCCMOTPEHHBIE MpuMepHI (5 - 10 MUHYT).

2. [Ipu moAroTOBKE K JICKIIMH CIICIYIOMIETO JIHS TOBTOPUTH TEKCT MPEIbIYIIESH JIEKIIUH, TOyMaTh O
TOM, Kakast MOXKeT OBbITh ciemyrommas tema (5 - 10 MunyT).

3. B TedeHue Henenu BHIOpaTh BpeMs il pabOThI C TUTEpaTypoi B oudimoteke (1o 1 yacy).

4. Ilpu moAroToBKe K MPaKTUIECKOMY/ CEMUHAPCKOMY 3aHSTHIO TOBTOPUTH OCHOBHBIE TIOHATHS TI0 Te-
M€, U3YUHUTh PUMEpPHI. Peras KOHKPETHYIO CUTYAIUIO, - PEABAPUTEIBLHO OHATh, KAKOW TEOPETUUSCKUA
MaTepuran Hy>KHO HCITONIb30BaTh. HaMEeTHTH IaH pemeHws, Monpo0oBaTh Ha er0 OCHOBE PeluTh 1 - 2 mpak-
TUYECKUE 3a]1a4H.

2. Metoanueckne yKa3aHus 1o padote 00y4aroumuxcsi BO BpemMs IpoBeeHUs JeKIMid.

Jlexkuuu garT 06y‘IaIOIJ.[PIMC5I CUCTCMATU3UPOBAHHBIC 3HAHUA 110 JUCIUIIJIIMHE, KOHOCHTPUPYIOT UX
BHUMAaHHE Ha HanOoJIee CIOKHBIX U BaXKHBIX BOIIpOcCax. Jlexumu OOBIYHO U3IIAraloTCs B TpaIUIUOHHOM HJIN



B nipo0ieMHOM cTuie. [jist cTyieHTOB B OOJBIIMHCTBE cy4aeB B mpoOieMHOM cTuie. [IpobieMHbIi cTrb
MO3BOJISIET CTUMYJIMPOBATh AaKTUBHYIO TI03HABATEIbHYIO JESTENbHOCTE O0YyJaIOIIKUXCA U UX HHTEPeC K ANC-
LIUTUTUHE, JOPMUPOBATH TBOPYECKOE MBIIIUICHUE, IPUOEraTh K MPOTHBOMOCTABICHHSM M CPaBHEHHSM, Jie-
JaTh 00001IeHNs, AKTUBU3UPOBATH BHUMAHHE 00YYarOIINXCS MMyTEM IOCTAHOBKH MPOOIEMHBIX BOIIPOCOB,
TOOUIPATH JUCKYCCHIO.

Bo BpeM:l JICKIIMOHHBIX 3aHATUH PEKOMCHAYCTCS BECTU KOHCIICKTUPOBAHUEC y‘l€6HOF0 MaTtcepuaia, 00-
pamaTb BHUMAaHUEC Ha @OpMYHPIpOBKI/I " KaT€ropuu, paCKprIBaromue CyTb TOr0 UJIM NMHOT'O ABJICHUSA, U
MIpOoLCCCOB, BBIBOALI U MMPAKTUICCKUC PCKOMCH AN H.

KOHCHEKT JIeKIuy JTydIiie moapa3aeisaTh Ha MYyHKThI, COOII0Aas KPAaCHYIO CTPOKY. DTOMY B OOJBIION
CTeNeH! OYyAyT CIIOCOOCTBOBAThH BOMPOCHI IJIaHA JICKITHH, TIPEUI0KEeHHBIE TTperoaaBarensaM. Ciemxyer 00-
pamaTts BHUMaHHE Ha aKIEHTHI, BEIBOJBI, KOTOPHIE JIEaeT MpenojaBaTeb, OTMedasi HanOoJsiee BaKHBIE MO-
MEHTHI B JICKITMOHHOM MaTepHalie 3aMEUaHUSIMU «BAXKHOY», «XOPOIIIO 3aIOMHUTHY U T.II. MOXKHO JenaTh 3TO
Y C TIOMOIIBIO Pa3HOIBETHBIX MAPKEPOB WU pydeK, O IePKUBAsi TEPMUHBI U OTIPEIEIICHUSI.

LenecooOpasHo pa3padboraTs COOCTBEHHYIO CUCTEMY COKpalleHuH, ab0peBuatTyp u cuMBojoB. OqHaKO
MIpH JaJTbHEHTIe paboTe ¢ KOHCIIEKTOM CHMBOIIBI JTy4Ille 3aMEHUTh OOBIYHBIMH CIIOBaMU JIJIs1 OBICTPOTO 3pH-
TEJBHOTO BOCIIPUSITHS TEKCTA.

PaGoras Ha KOHCTIEKTOM JIEKIINH, HEOOXOMMO UCTIOIB30BATh JIUTEPATYPY, KOTOPYIO pEKOMEHI0BAI
npernojaaBareib. IMEHHO Takasi cepbe3Hasi, KpOIOTIMBas padoTa ¢ JICKIIMOHHBIM MaTEPHaIOM MO3BOJIUT IIIy-
0O0KO OBNIA/IETh TEOPETUIECKIM MaTEPHUAIOM.

Temaruka nexnuii faercs B paboueli mporpaMMe AUCIUTUIHHBL.
3. MeToauueckue yKkazanusi 00y4alouumMcs Mo NOArOTOBKeE K NPAKTHYECKUM 3aHATHSIM.

Ha npakTrdeckux 3aHATHAX IPUBETCTBYETCS aKTHBHOE yJacTHe B 00CYKICHUH KOHKPETHBIX CUTYalui,
CIOCOOHOCTH Ha OCHOBE MOJTY4YEHHBIX 3HAHUK HAXOAUTh HanOosee 3 (heKTHBHBIC PELICHHUS IOCTABICHHBIX
npo0JieM, YMETh HaXOJUTh ITOJIE3HBIN TOMOTHUTEIBHBINA MaTeprall 10 TEMAaTHKE 3aHATHH.

CTy,I[eHTy PEKOMCHAYCTCA CIICAYyrolIad CXeMa IMOATrOTOBKH K NPAKTUYCCKOMY 3aHATUIO!

1. O3HakoMIIEHHE C MJIAHOM MPAKTUIECKOTO 3aHATHS, KOTOPBIA OTpakaeT coAep KaHre MPesI0KeHHON
TEMBI;

2. [IpopaboTaTh KOHCIIEKT JICKIIHIA;

3. IlpounTaTh OCHOBHYIO JIUTEPATYPY.

B niporiecce moAroToBKH K MPaKTUYECKUM 3aHATHSM, HEOOXOJMMO 00paTuTh 0co00e BHUMaHUE Ha
CaMOCTOSTEIbHOE U3yUEHHE PEKOMEHI0BaHHOM auTeparypsl. [Ipu Bcell mOTHOTE KOHCIIEKTUPOBAHUS JIEK-
LMW B HEW HEBO3MOXKHO M3JI0KHUTh BECh MaTepHall U3-3a JINMUTA ayAUTOPHBIX 4acoB. [loaTomy camocTos-
TenbHas paboTa ¢ yueOHMKaMH, Y4eOHBIMH TIOCOOHSIMU, HAYYHOH, CIPaBOYHOM TUTEpaTypoi, MaTepraaaMu
MEePUOINUECKUX M3aHui U MHTepHeTa siBisieTca Hanbosiee 3G QeKTHBHBIM METOJOM IOJTyYeHHS AOTIOIHU-
TENBbHBIX 3HAHUI1, TO3BOJISIET 3HAUNTEIHHO aKTUBU3UPOBATH MIPOIIECC OBIaIeHH HH(OpMaIueil, crocod-
CTBYET OoJiee riry0OKOMY YCBOCHHIO H3y4aeMoro Mateprania, JOPMUPYET Y CTYACHTOB OTHOIICHUE KOHKPET-
Ho¥i ipoGiieme. Bee HOBBIE MOHATHS 110 M3ydaeMOil TeMe HE0OXOIUMO BblyYUTh HAU3YCTh M BHECTH B IJIOC-
capuif, KOTOPBIH 11e1eco00pa3Ho BECTH C CAMOT0 Havyasla U3y4eHus Kypca;

4. OTBETHUTH Ha BOIIPOCHI IUIaHa MPAKTUYCCKOI'O 3aHATHA,

5. BEBINONHUTE JOMAIITHEE 3aJaHUE;



6. IlpopaboTraTh TECTOBBIE 3aJaHUs U 3a]Ja4H;
7. Ilpu 3aTpyaHeHHIX cPOPMYITHPOBATH BOMPOCH! K TPENOIaBATENIO.

Pesynprar Takoi pabOTHI TOMKEH MPOSBUTHCS B CIIOCOOHOCTH CTYIEHTa CBOOOHO OTBETUTH HA TEOpPETHYEC-
CKH€ BOITPOCHI IIPAKTUKyMa, BBICTYIIaTh M YIaCTBOBATH B KOJJICKTUBHOM 00CYKICHUH BOIIPOCOB U3yIacMOM
TEMBI, IPABUJIHHO BBITIOJIHAThH MPAKTUYCCKUE 33/IJaHMs U UHBIC 3aJ]aHHs, KOTOPBIE NAIOTCS B (POHJIC OIICHOY-
HBIX CPEACTB TUCIIUTLINHBL.

4. Metoanyeckne ykazaHusi 00y4aromuMcs 110 OPraHU3alHHM CAMOCTOSITEIbHOI padoThI.

Lens opranu3anuy caMOCTOSTEILHOM paboThl IO AUCIUILIMHE «MaTeMaTukay — 3T0 yriayOleHHe 1
pacuperre 3HaHui B 001aCTH MaTeMaTHKH, (OPMUPOBAaHHUE HABBIKA U MHTEPECa K CAMOCTOSTEIbHOM Mo-
3HABATEJIbHOH JIESTEIbHOCTH.

CamocTtosTenbHas padoTa 00yyaromuxcs sIBIsSETCs BXKHEHIINM BUAOM OCBOSHHS COACPIKaHMsI JUCLIU-
IUTMHBI, IOATOTOBKU K IPAKTHUECKUM 3aHSITHAM M K KOHTPOJIbHOM pabote. Crofa e OTHOCATCS U CaMOCTO-
ATENIbHOE YIIIyOJICHHOE U3yUeHUE TeM AUCHUILTHHEL CaMocTosTeNnbHas paboTa npeacTaBiseT co0oi mocTo-
STHHO JCUCTBYIOLIYIO CHCTEMY, OCHOBY 00pa30BaTeNbHOIO MPOLecca K HOCUT UCCIIEI0BATENbCKIN XapakKTep,
YTO MOCIYXHT B OyIyllieM OCHOBaHUEM JJIsl HATTMCAHUS BBITYCKHON KBATU(UKAIIMOHHOW PaOOThI, TPAKTH-
YECKOTO MPUMEHEHUS MOITY4YEHHBIX 3HAaHU.

OpraHu3aiiysi CaMOCTOSTEILHONW Pa0OThl 00YYAIONINXCS OPUESHTHPYETCS Ha aKTUBHBIE METO/IbI OBJIAJIC-
HUS 3HAHUSAMH, Pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH, MMePeXo 1 OT MOTOYHOTO K HHIUBUAYATU3HPOBAHHOMY
00yYeHHIO, C YIETOM MOTPEOHOCTEH U BO3ZMOKHOCTEH JTMIHOCTH.

HpaBI/IJ'IBHaSI Opranuvsanusa CaMOCTOATCIIbHBIX y‘le6HI>IX 3aHS[THfI, X CUCTCEMATUYHOCTBD, uenecoo6pa3—
HOC IIaHUPOBAHUEC pa6oqero BPEMCHHU IMO3BOJIACT CTYACHTAM pa3BHUBAaThb YMCHU U HABBIKU B YCBOCHUU U
CUCTEMATHU3alluH HpHOGpCTaCMLIX 3HaHI/II>’I, 00ecreunBaTh BEICOKUM YPOBCHL YCIICBAEMOCTHU B IICPUOT O6y—
YCHU, MMOJTYYUTh HaBbIKU ITOBBIIICHU S HpO(beCCI/IOHaJ'IBHOFO YPOBHH.

CamocrosiTensHas padoTa peann3yeTcs:
- HEIMOCPEICTBEHHO B MPOIECCE Ay TUTOPHBIX 3aHITHH - Ha JICKITUSIX, IPAKTUICCKUX 3aHATHSX;

- B KOHTAKTC C HpCHO}IaBaTeHeM BHC paMOK paCHI/ICZlHI/Iﬂ - HA KOHCy.]'II)TaIH/ISIX 10 y‘-Ie6HBIM BOHpOC&M,
B X0JI¢ TBOPUECKUX KOHTAKTOB, IPU JTUKBUAALNUU 3aI0JKEHHOCTEH, IPU BHIMOIHEHUH HHAUBUIYATbHBIX
3aJaHUA U T.1.

- B OuONIHMOTEKE, TOMa, Ha Kadeape Py BBRINOTHEHUN 00yJYarONIMMCS yIeOHBIX U MPAKTUYECKHX 3a-
aq.

Buast CPC u xputepuu o1ieHOK
(mo 6amnbHO-perituaroBoii cucreme [THTY, CPC ouenuBaercs B 15 6anos)
1. Konrponbhas pabora

2. Konnoksuym

TeMmbl U151 CaMOCTOATENBbHON PaOOTHI MPOMUCAaHBI B paboueii mporpaMMe IUCIHUIUTUHBL. DPPEKTUBHBIM
CPEIICTBOM OCYIIECTBICHUS 00YJaIOIUMCSI CAMOCTOSITEIIHOM PabOTHI SBIISICTCS 3IEKTPOHHAs HH(OpMAIH-
OHHO-00pa3oBaTeibHAs Cpe/ia YHUBEPCUTETA, KOTOpas 00SCIIEUMBACT JOCTYII K yUeOHBIM IIaHaM, pabounum
porpaMMam JUCLUIUTUH (MOAYNEH ), TPaKTHK, K U3AaHUSIM 3JIEKTPOHHBIX ONOIMOTEYHBIX CHCTEM.
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