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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1

Lenbto n3ydeHus: TUCIMIUIMHBL «MaTeMaTHKay SBIISETCS MOATrOTOBKA CTYJICHTOB MO MaTeMaTHKe - 0a3bl ISl OCBOCHUS
psiaa oOIeHayYHbIX AUCHUILIMH U AUCIUILIMH TpodeCcCHOHAIbHON HANpaBIEeHHOCTH, CIIOCOOCTBYIOLINX TOTOBHOCTH
BBIMMYCKHUKA K MEXKIMCIUILTUHAPHON SKCIIEPUMEHTATLHO-UCCIIEA0BATEIbCKON ACATEILHOCTH, U (POPMHUpPOBAHHUE
MaTeMaTHYECKOM KyJAbTYPHI OYIYIIETO CIeIHAINCTA.

2. MECTO JUCHUIITMHBI (MOAYJISA) B CTPYKTYPE OBPA30BATEJIBHOU ITPOI'PAMMBbI

Hukn (pa3gen) OI1: | b1.0.13

3. KOMIIETEHIIUH OB YYAIOIIETI'OCA, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHHUSA JTUCIUITINHBI

(MOJYJIST)

OIIK-1 Cnocoben peiaTb NHXKCHCPHBIC 3aJa4r B HpO(beCCHOHaJ'ILHOfI JACATCIIBHOCTH C UCITIOJIB30BAHUEM METOA0B €CTCCTBCHHBIX
HayK, MAaTEMAaTUYCCKOT'O aHaJIn3a U MOIACIIMPOBAHUA

OIIK-1.1 ITpuMeHsieT METOBI BRICIICH MaTEMaTHKH [UIs PEIICHHUS 3aa4 MpodecCnoHaIbHON e TENEHOCTH

B pe3syabTare ocBOeHMA TUCHUIINHBI (MOAYJIfA) 00y4alOIIUACs A0JIKEH

31

3HaTh:

3.1.1

-OCHOBHBIE TIOHATHS N METOJBI MATEMAaTHIECKOT0 aHAIN3a, AHAJTUTHYECKOH TeOMETPHH M JIMHEHHOI anreOpHl,
nuhepeHnnaTbHOr0 U HHTETPATbHOTO HCUUCIICHUS,

3.1.2

-OCHOBBI TEOPUH BEPOSITHOCTEH, MATEMATUYECKON CTATUCTUKH.

3.13

3.2

YMmerTn:

3.2.1

-UCII0JIb30BAaTh OCHOBHBIC 3aKOHBI €CTECCTBCHHOHAYYHBIX JUCHUIIIUH B HpO(I)eCCPIOHaJ'IBHOfI JACATCIIBHOCTU,
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-IIPUMCHATH MAaTCMaTUYCCKUC METOAbI JJI PCHICHUSA MPAKTUYCCKUX 3aaay.

33

Baagersn:

33.1

-MCTOJAMH MaTCMAaTHUYCCKOI'O OITMCaHHA (1)I/I3I/I‘-IGCKI/IX SIBJICHUH U IIpoHeCccoB,

332

-anmnapaToM MaTeMaTUYECKOro aHajin3a, TCOpun BGpOﬂTHOCTGI\/'I 1 MaTEMaTHICCKON CTaTHUCTHKH.

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MO YJIA)

Kon

Paznea 1. JInneiinas anredpa

1.1

Jluneiinas anre6pa. Onpenenurenu BTOPOro U TPETHETO MOPSIIKOB. 1 2
OCHOBHBIE CBOICTBA ONpEACIUTENCH, MUHOP H alTreOpandecKoe JOMOTHEHNE
[onsiTHE 00 OmpenenuTene n-oro TMopsAKa U €ro BEIYHUCICHUE.

/JTex/

1.2

OrnpenenuTen U UX CBOMCTBA, BBIYMCIIEHUE ONpeAenuTenel 2-ro; 3-ro; ..., n- 1 6
Oro MOPsAKOB.MaTpHIIBI M OTICPAITUH HAT HUIMH. YMHOXXeHUe MaTpull. OOpaTHas
matpuna. /TIp/

1.3

Marpumnst. Mx Bugsl. Anrebpa matpuit. O6parHas marpura. Teopema 1 2
CYIIECTBOBaHMS U €JUHCTBEHHOCTH 0OpaTHON MaTpuubl. /Jlex/

14

Pemienne cuctem nuHeiHbIX ypaBHeHuit (CJIY) metogom Kpamepa u 1 2
MaTPUYIHBIM METOJIOM. DneMeHTapHbIe Tpeodpa3oBaHus MaTpHIl. Panr
Matpunsl. /JIex/

1.5

Marpuunsrii meton pemennst CJIAY. Meroxn Kpamepa. pemenns CJIAY 1 6
Haxoxnenue panra MaTpuisl . Perienne cucrem metonom [aycca. /IIp/

1.6

Teopema Kponekepa-Kanemnu. Pemienne CJIY meTogom [aycca, MmeTomom 1 2
XKopnana-T'aycca. /Jlex/

1.7

Teopema Kponekepa-Kanennu. Pemuenne CJIY metomom "aycca, meTomom 1 6
XKopmnana-T'aycca.Pemenune ogroponusix cuctem /Ip/

Pasnen 2. BekTopHas anreépa

2.1

Bexkrops!. JInHelinble onepanny HaJl BEKTOpaMH, UX CBOICTBa. basuc B 1 2
TIPOCTPAHCTBE, OPTHI, IeKapTOBa cucTeMa KoopauHat. Hampasstomme
KkocuHychl. CKaJsIpHOE IPOU3BEACHUE, €T0 CBONCTBA, IPUIIOKEeHUs. BekTopHOe
npousBenieHue. Ero cBoiicTBa. ['eomeTpudecknii 1 MEXaHUYECKUI CMBICIT
BEKTOPHOT'O MPOM3BEICHU. YCIOBHE KOJJTMHEAPHOCTH BEKTOPOB. CMelIanHoe
nponsBeneHue. Ero cBoicTBa, BEIYUCICHUE, TpHIOKeHNs. /JIex/

2.2

Bexrops!. JIunelinsle onepanuy Haja BekTopaMu. CKasipHOE IPOU3BEICHIE 1 6
BEKTOPOB. BekTopHOE 1 cMeIaHHOe MPOU3BEEHHs BEKTOPOB, 6aszuc. /I1p/

HaumeHoBaHue pa3esioB U TeM /BU/1 3aHATHS/ Cemectp | HacoB | IIpumeuanue
3aHATUSA / Kype




Pasnen 3. AHaTuTHYeCKasi TeOMeTpPHS

3.1

YpaBHEHUME TMHUU Ha MJIO0CKOCTH. [IpocTeiinme 3anaun aHaAIUTUYECKON
TEOMETPHH.

BekropHoe, kaHOHUYECKUE U TapaMETPUUECKUE YPABHEHHS IIPSIMOU.
ITepeceuenue npsMOii U TUIOCKOCTH. PACCTOSTHME OT TOYKH /10 MJIOCKOCTH.
[TapannenbHOCTD U EPIIEHANKYISIPHOCTh MPSMBIX, IPSIMOM U TIOCKOCTH.

/J1ex/
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HopmanbsHoe ypaBHEHHE IIIOCKOCTH B BEKTOPHOM M KOOPAWHATHOH (hopMax.
OO1mee ypaBHEHHUE IUIOCKOCTU. YpaBHEHHE IJIOCKOCTH, IPOXOAAIIEH yepes Tpu
TOYKH. YCIIOBHS MApajIeIbHOCTH M HEPICHANKYIIPHOCTH IuIocKocTeil. /JIex/

33

[Ipsimast B mpoCcTpaHCTBE M HA TNIOCKOCTH. YpaBHeHHe rockoctu. /I1p/

34

JIvHUM BTOPOTro MOPSIKA: OKPYXKHOCTb, JUIHIIC, THiepOona, napabdoma.
[IpuBeneHne K KAHOHUYECKOMY BHIY KPUBBIX BTOPOro nopsijka. /JIex/

3.5

Jluauu BTOoporo mopsiaka /TIp/

Pa3nen 4. BBeaenne B MaTeMaTHYeCKUH aHAJIN3.

4.1

[onsitre pyHkyu, npenen GyHKIUU U nocieaoBaTeabHocTd. OCHOBHBIE
TEOpEMBI O TIpefienax, 3aMedaTenbHble npenenst. /JIex/

4.2

beckoHedHO MaIble 1 GECKOHEYHO OOJBIINE BETHINHBI, SKBHBAICHTHBIC
Benn4uHEL. HenpepbIBHOCTH (DYHKIINH B TOYKE, HEIIPEPHIBHOCTD AIEMEHTAPHBIX
¢dynkuid. /Jlex/
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CaoiicTBa (pyHKUHMH, HETPEPBIBHBIX Ha OTpe3ke. ToUkH pa3phiBa U UX
knaccugukanys. YucaeHHoe pellieHre HeTMHEHHBIX ypaBHeHUH /JIek/

44

Brmancnenne npenenoB GyHkimit [1epBeIii 1 BTOpoil 3aMedaTenbHbIe IPEAeTbl 1
uX ciencteus. PackpeiTre HeonpeneneHHocTel. CpaBHEHNE OECKOHEYHO MaIbIX
¢dyHkmii, uccnenoBanue GyHKUMN Ha HepepbIBHOCTS /I1p/

Pazgen 5. JuddepenunanbHoe ncunciaenne GyHKuui oqHOI mepeMeHHOi
(@OII).

5.1

Omnpenenenne MpON3BOIHON, OCHOBHBIC TIpaBHiIa U GepeHIIHPOBAHII.
Il'eomerpudeckuit u GU3UIECKUI CMBICT IPOU3BOAHON. [Ipon3BOAHAS CIIOKHOIM 1
obpatHoit ¢pyrkuun /Jlex/

52

TIpousBoaHast TapaMeTPUUYECKOM U HEABHON (PYHKIIHH.
Huddepennuman. [IpubnmkeHHbIe BRIAUCICHUS ITPH TIOMOIIHN TuddepeHnnana.
/JTex/
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VYpaBHeHUs KacaTenbHON 1 HOpMann. CBoHcTBa UG GepeHIIPYEeMBIX (HYHKITHH.
Teopems! Ponns, Jlarpanska, Kommu. ITpasuno Jlonurtans nist BeIYUCIESHUS
npenenoB. ®opmyna Teinopa. /Jlex/
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Brraunciienue nmpou3Boasbix u auddepenmuanos OOII.

Brrunciienue mpon3BOAHBIX CIIOXKHBIX, HESIBHBIX U MTAPAMETPUIECKUX (DYHKITHIA.
BeruncieHie IPOM3BOAHBIX BRICIINX MOPSAKOB. HaxokaeHue npeaesnos ¢
ucronab3oBaHueM npaswia Jlonurans. /I1p/

5.5

HccnenoBanue GyHKIUH C HOMOIIBIO IPOU3BOAHBIX. VIHTEpBaIbI
MOHOTOHHOCTH, KCTPEMYMBbI, HHTEPBAJIbI BBITYKJIOCTH H BOTHYTOCTH, TOYKH
neperuda, acumnToTsl. [Toctpoenue rpaduka Qynkuuu. Hanbonbiee u
HauMEHbIIIee 3HaueHNs QYyHKIMH Ha oTpe3ke. /JIex/

5.6

HccnenoBanue GpyHKIUH ¢ TOMOIIBIO TPOU3BOAHBIX. HaxoxeHue Touex
9KCTpeMyMa | Touek Iepernda. HaxoxxneHune acumnTotT rpaduka QyHKINH.
IMonxoe nccnenoBanue GyHKUUH U MOCTPOCHUE IPa(UKOB.

HaunbGonblee 1 HanMeHblee 3Ha4eHHs! PyHKIMK Ha oTpe3ke. Penenne 3anau
npodeccrHaIBHON HAIPaBICHHOCTH.

Mp/

Pasnen 6. CamocTosTe/IbHAsA padoTa

6.1

IToxaroroBka k nekmmsam /Cp/

16

6.2

IMonroroBka npakTruaeckuM 3ausTHsM /Cp/

48

6.3

Kontponbhas pabora no teme : "JIuneitHas anreOpa u "AHanuTudyeckas
reomerpus” /Cp/

8,6

Pa3nen 7. KoHTaKkTHBIE Yachl HA aTTECTALMIO

7.1

KonTponsHas pabora /KA/

0,4




7.2

Ox3amen /KD/

2,3

Paznen 8. Inddepenuuanbuoe ncunciaeHue GyHKImMii HeCKOJIBKHX
nepeMeHHbix (PHII).

8.1

IMonsiTre GYHKIMHU JBYX ¥ HECKOJIBKUX MepeMeHHbIX. [Ipener u HenpepbhIBHOCTh
(byHKIMN IBYX MepeMeHHbIX. [Ipenes i HeMpepsIBHOCTh (DYHKIIMHU ABYX
nepeMeHHbIX [TOHsTHE YaCTHBIX MPOM3BOAHBIX U AU depeHana GpyHKIuu
ZIBYX ITepeMEHHBIX. /JIex/

8.2

Haxoxxnenue 9acTHBIX Mpou3BoAHBIX U nuddepennnanos @HII. [IponssoxHas
o Hanpasnernuto. ['paguent. /TIp/

8.3

[MpousBogHast 10 HAMpaBJIeHUO. I pagieHT QYHKUNM U €ro MPIMECHEHHE.
YacTHbIe IPOM3BOAHBIC BTOPOrO IOPsAKA sl QYHKLUUH BYX IEPEMEHHBIX.
OkcrpemyM GYHKINH ABYX TepeMeHHbIX. Hanbosbliee 1 HanMeHblee 3Ha9CHHs
(yHKIMM Ha 3aMKHYTOH obmacT. /Jlex/

8.4

[Mpon3sBogHast 10 HAMpaBJICHUO. I paaieHT QYHKIHK U €ro MPHUMCHEHHE.
YacTHbIe IPOM3BOAHBIC BTOPOrO HOPsAKA A QYHKUUH JBYX IEPEMEHHBIX.
OkcrpemMyM GYHKINH ABYX TepeMeHHbIX. Hanbosbliee 1 HanMeHblee 3HaYCHHs
(yHKIIMH Ha 3aMKHYTOH obmact. /IIp/

Pasnen 9. Muterpanshoe ucuncienne ®OIL.

9.1

ITepBooOpa3Has. HeonpeneneHHblii HHTETpa, ero cBoicTa. Tabnuia
OCHOBHBIX (hOpMyYI MHTETpupoBaHus. [IpaBiiia HHTErPUPOBAHUSL.
WnTterpupoBanue B KOHEUHOM Buze. /JIex/
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HenocpezncreenHoe unTerpupoBanue. BoruucieHue HeonpeaeaeHHOro
MHTeTpajia METOlaMH MOJICTaHOBKH ¥ 1o yacTsim. /I1p/

9.3

3amMeHa NepeMEeHHON B HEONPEIEIEHHOM HHTerpase (METO/ OJCTAaHOBKH).
HuTerpupoBanue o gactsM.PaznoxeHue qpoOHOI panroHanbHON (QYHKIINN Ha
npocteimue. HTerpupoBaHue NPOCTEHIINX PAI[HOHAIBHBIX IPOOCH.
HHTerpupoBaHue MPOM3BOIBHON palioHATBLHOMN 1pobu. /JIex/

9.4

PasnoxxeHne ApoOHON palMOHATBHON (YHKIIMH Ha MPOCTEHIIue.
WHTerpupoBanue NpoCTEHIINX pannoHaIBHEIX Apodeii. HTerpnpoBanme
IIPOM3BOIBHON paloHANbHOI npobu. /TIp/

9.5

HuTerpupoBaHye HEKOTOPBIX UPPALIMOHANBHBIX BbIpaxkeHuil. MHTEerpupoBanue
BBIP2)XCHUH, COAEpKAIMX TPUroHOMeTpryeckue GyHKiun. O030p npueMoB
nHTerpupoBanHus. /Jlex/

9.6

WHTerpupoBaHie HEKOTOPBIX HPPALMOHAIBHBIX BEIpaXKeHU. IHTerpupoBanue
BBIPAXKCHUH, COAEPIKAIIX TPUTOHOMeTprUeckre GpyHKIu. O630p MpreMoB
unterpupoanus. /I1p/

9.7

OrnpesieNieHHBIH MHTErpal, FTeOMETPUUCCKIH M (PU3UUECKUIA CMBICT, CBOMCTBA.
Teopema o cpenneM 3HaueHUH. TeopeMa 0 IPOM3BOIHOM HHTETpana C
IepeMeHHbIM BepXHUM mpenenom. @opmyna Herorona-JIeOrumIIa.

3aMeHa MepeMEeHHOI U MHTErPHPOBAHUE 0 YaCTSAM B ONPEICIICHHOM
uHTerpae.l eomeTpruuecKIe PUIIOKEHUSI OIPEIEIIEHHOr0 HHTerpana. /Jlex/

9.8

OHpe}:[eJ'IeHHBIﬁ HUHTCIpal. FCOMCTpH‘IeCKPIe MMPUIIOKCHUA ONIPEACIICHHOT'O
HHTerpaja. Berancnenne miomaneit miockux GUryp 1 00»eMoB TelI BPaIleHHSI.
Brruncnenue 1iauH Iyr MI0CKUX KPUBBIX U IUIOLIA/1€H TOBEPXHOCTH Tell
BpauieHus. HekoTopble ¢pu3nueckue NpUIOKeHHs OIPEaSICHHOIO

nnTerpana /I1p/

9.9

Hecob6cTBennrsie unHTerpainsl. /JIex/

9.10

Beruncienne HecoOCTBeHHbIX HHTerpanos. /IIp/

Pazngen 10. KomniekcHble yncia.

10.1

Aunrebpanyeckie onepanni HaJl KOMIUIEKCHBIMU YHCITaMu. 3aluch
KOMIUIEKCHBIX YHCEIl B aNre0pandeckoi, TPUrOHOMETPHYECKON 1 TT0Ka3aTeIbHOM
¢dopme. /Jlex/

10.2

KommnekcHble uncna u feiicTBus ¢ HUMU. PellleHne ypaBHEHUN BO MHOXKECTBE
KOMILIEKCHBIX 4ncen. PereHne 3a1aq mpodecCHoHaIbHOH
HanpasienHocTH. /TIp/

Paznen 11. CamocrosiTesibHas padora

IMonroroeka k nexmusm /Cp/

16

11.2

[IpubnuxeHHbIe METOBI BBIYMCICHUS ONpeaeneHHoro naterpana /Cp/

14




11.3

IoaroroBka k nmpakTudeckuM 3auatusm /Cp/

32

11.4

KonrposbHas pabora mo reme "{uddepenunansuoe u MaterpanbpHoe
ucuucienue". /Cp/

8,6

Pa3znen 12. KoHTaKTHBIE YaCchl HA ATTECTALUIO

12.1

KontponbHast padora /KA/

0,4

12.2

Bauet /KD/

0,15

Pasnen 13. O6bikHOBeHHbIe TG PepeHnnanbHbIe ypaBHeHus (J1Y).

13.1

Juddepennunanbaeie ypapHeHHs. OONIHE TOHATHS U ONPE/ICIICHAS. YPaBHCHUS
niepBoro nopsiaka. YactHoe u obmiee pemenue. 3agada Komu. YpaBHeHus ¢
pasaenstomuMucs nepeMeHHbIMA. OTHOPOIHBIE U JTMHEHHBIE YPaBHEHUS
MepBOro nopsiaka. YpaBHenus bepuymnu /JIex/

13.2

YpaBHEHUS C pa3AeNMIOMMMUCS epeMeHHbIMU. OHOpPOIHbIE
muddepeHnnanbabIe ypaBHeHH JIMHEHHbIE ypaBHEHUS IEPBOTO TOPSIIKA.
VYpasuenus bepaymnu. /TIp/
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YpaBHeHHE BBICIINX MOPAKOB. 3anada Komu. YpaBHeHUs, JOIMyCKarOIIHe
MTOHMKEHUS opsiaka. /JIex/

13.4

MeTobl OHMKEHHS TTopsIKa TuddepeHInanbHbIX ypaBHeHui. /TIp/

13.5

OnHOpOIHEIE TMHEHHbIE YpaBHEHHS N-T0 Topsinka. OOImue cBOlcTBa PEIIEHHH.
Onpenenurens Bporckoro. dynnameHTanbHas cuctema peuieHuit. CTpykrypa
obero penrennsi. OTHOPOHBIC TMHEHHBIEC YPABHEHHUS C TIOCTOSHHBIMU
koddurmenTamu. Xapakreprctiudeckoe ypapHeHne. Haxoxxaenne oomiero
pewenus. HeonHoponHble nuHeiiHble ypaBHeHUs. Meton Bapuauuu
IIPOU3BOIBHBIX MOCTOSHHBIX. Hax0xKIeHHe 4aCTHOTO pelleHNs AMsl IpaBoif 4acTu
crieraibHoro Buja. /JIex/

13.6

OnHOpOIHBIE W HEOTHOPOIHEIE IMHEHHbIe ypaBHeHuUs. /I1p/

13.7

HeonHopomHble THHEIHBIE YpaBHEHHS C MOCTOSHHBIMU K03 (HIIUEHTaMU C
IpaBoi yacThlo crienuansHoro Buna. /I1p/

13.8

CucreMsl quddepeHIHaNbHBIX YpaBHSHIH. MeToIbl HCKITIOYCHHUIT 1
XapaKTepHCTHYECKOTro ypaBHeHUs. /JIex/

Paznen 14. YUnciaoblie 1 GyHKIHMOHAIBHbIE PSIABL.

14.1

UucnoBsle psbl C MOJTOKUTEIBHBIME WieHaMu. Heo0X0auMblil mpu3HaK.
OCTaTOYHbIC MPU3HAKU CXOJUMOCTH, (cpaBHeHus, JJanambepa, Korm,
HHTETPAJIBHBIN).

3HakonepeMeHHsbIe psabl. [Ipu3nak Jleitonuna. OreHka ocTaTka
3HAKOYEPEAYIONIEToCs psAaa. AOCONIOTHAS M YCIIOBHAS CXOAMMOCTh. /JIek/

14.2

UucnoBble psabl C TONOKATEIBHBIMU YiieHaMHu. HeoOXonuMBblIii pu3Hak.
JlocTaTo4yHbIe MPU3HAKK CXOAUMOCTH, (cpaBHeHus, Jamamoepa, Korm,
MHTETpajbHbIN). 3HaKonepeMeHHbIe paabl. IIpmsnak Jlei6onuma. Onenka octaTka
3HaKo4YepeaAyouerocs psaa. AOGCONIOTHAS U YCIOBHASI CXOIUMOCTb.

Mp/

14.3

OneMeHTH! (pYHKIMOHATBHOTO aHa3a. OYHKIHOHANEHBIE PSIIBl. CXOIUMOCTb.
PaBHOMEpHas cxonumocTb. CBOMCTBA PaBHOMEPHO CXOIAIIUXCA psioB. IIpusHak
Beiiepurpacca. Crenennsle psabl. Teopema Abenst, 001acTh CXOIUMOCTH.
Paguyc cxopumoctn. [TonsiTHE 0 GECKOHEYHOMEPHBIX METPUUECKUX
npocTpaHcTBax. /JIex/

14.4

OneMeHTH! (pyHKIMOHAIBHOTO aHaIH3a. DYHKIIMOHANBHBIC PSBI. CXOIUMOCTb.
PaBHOMepHast cxonumocTb. CBOHCTBAa paBHOMEPHO CXOIAIIUXCS psiioB. [Ipu3Hak
Beiiepmtpacca. Crenennsie psasl. Teopema AbGenst, 0071aCTh CXOIUMOCTH.
Pammyc cxogumoctu. /Tlp/

14.5

Paner Tettnopa m MakiopeHa. PasnoskeHne OCHOBHBIX 3IeMEHTapHBIX (pyHKITHI

U IPUMEHEHHE UX B MPUOIMKEHHBIX BEIYUCICHUSX (3HaUeHUS (PyHKINH,
TIpeJIeIIbl, ONpPEeEIeHHbIC HHTErpaibl, Tu(depeHIIMaTbHbBIC YPABHEHHU).
[Ipumenenne psnoB Teitnmopa n MakiiopeHa. B IPHOJIMKCHHBIX BEIYHACICHHAX
(3HageHUs (YHKIUH, IPEETIB, OMpeAeIeHHbIe HHTETPaIIB, Tu(depeHnnantsHbIe
ypaBHeHusi). /JIex/

14.6

Paner Teitnopa u MaknopeHna. PaznoskeHrne OCHOBHBIX 3JIEMEHTaPHBIX
¢yaxuuit. /Tp/




14.7 IIpumenenue psnoB Teitnopa 1 MakiopeHa. B IPHOIMKCHHBIX BBIYUCICHUAX 4
(3Ha4yeHust GYHKLUIA, IPEEIIBI, ONPeICICHHBIC HHTETPaIIbL, Tiu(depeHInantbHbIe
ypasuenus). /Tlp/
14.8 Pan @ypre. Koaddurmmentsr Diinepa — @ypre. Teopema Jupuxie. Panx @ypoe 2
JUISL YETHBIX U HEUeTHBIX (yHKIUH. Paznoxenue B psa @ypbe HEepHOAUIECKIX
¢bynkuuii. [Ipakriuyeckuit rapMoHyeckuii ananus. /JIex/
14.9 Pang ®ypre. Koaddurmentsr iinepa — Oypre. Teopema Jupuxie. Pax @ypbe 4
JUIS YETHBIX ¥ HeUeTHBIX (yHKIUHA. Paznoxenue B psx @ypbe HeepHoaquIecKiux
¢ynxuuii. Perrenne 3a1aq npodeccrHoHansHOM HampaBieHHOCTH. /TIp/
Pasnen 15. CamocTosiTenbHast padoTa
15.1 TpubnmxenHoe pemenre auddepeHuanTsHBIX ypaBHeHHH. MeTon Diinepa. 2
Meton Anamca. Meron Pynre - Kyrra. /Cp/
15.2 IMonroroska k nexmusm /Cp/ 8
15.3 IoaroroBka K mpakTu4ecKuM 3aHstusim /Cp/ 32
15.4 BrimonHeHne KOHTPOIBHOI paboTh! o Teme "¢ depeHiaipHpe ypaBHSHNS H 8,6
pansr” /Cp/
Pa3znen 16. KonTarHble 4yachl Ha aTTeCTaIlUIO
16.1 KontponbsHast padora /KA/ 0,4
16.2 3ager /KD/ 0,15
Paznen 17. Teopusi BeposiTHOCTEH.
17.1 OcHoBHBIE TOHATHA U onpeneneHus. Cirydaitaeie coOsTs. Kiaccuueckoe u 2
CTaTHCTHYECKOE ONPENETICHIS BEPOSTHOCTH COOBITHS.
OCHOBHBIE TEOPEMBI TEOPUH BEPOSITHOCTEH. DOpMyIa OITHON BEPOSTHOCTH.
BepostHocTs runiote3 (hopmyna baiieca).
/JTex/
17.2 Curyqaitabie coObTHsE. COBMECTHBIEC H HECOBMECTHBIE cOOBITHA. Kiaccmueckoe 2
orpeeneHue BEpPOATHOCTH. | eomeTpuyeckoe onpeeeHne BepOITHOCTH.
TeopeMsbl CIOKEHHUSI 1 YMHOXKEHHUS BEposiTHOCTEW. DopMysia MOTHOU
BeposiTHOCTH 1 (opmyna Bbatieca. /TIp/
17.3 Cxema ucneitanmii bepaymmu. Teopemsr Jlamaca. Teopema Ilyaccona. /Jlex/ 2
17.4 Cxema ucneitanuii bepuynnu. Teopewms! Jlannaca. Teopema Ilyaccona /Ip/ 2
17.5 Ciyuaiinble BenuuuHbl. JlUCKpeTHBIE ciydalinble BeauuuHbl. HenpepbiBHble 2
Clly4aliHble BEJIMYKHBIL. VX 4UCIIOBBIE xapakTepucTuku. PaBHoMepHOE
pacnpenenenue. HopmansHoe pacnpenenenue.OnpeeneHne noka3aTeabHOro
pacrnpeneneHust. YHucnoBble XapakTepUCTHKY [TOKA3aTENbHOT0 PacpeeseHUs.
Oynknus HagexKHOCTH . [Toka3aTeTbHBIH 3aKOH HAJEKHOCTH. /JIex/
17.6 Cryuaiinble BenuunHbl. OyHKIUA pacnpeaeneHus. JIUCKpeTHbIE ClydaliHbIe 2
BenuuuHbl. HenpepbiBHBIE CilyyaliHble BeIUUMHbL. YUCI0BBIE
xapakTtepuctuku /I1p/
17.7 Mmuoromepnsie CB. @ynkuus pacnpenenenus asymeproit CB. ITlnorHoCT 2
pacnpenenenus nsymepaoil CB. YcinoBHbIe 3aK0HBI pactpeaeneHus. MOMeHThI
nsymepHoit CB. HopmaneHslit 3axoH Ha mnockoctu. KoBapuanus u
k0d(hdurreHt koppensaiuu. Jlunelinas perpeccus. /Jlex/
17.8 MHoromepHsbie cirydaiiHble BETUYUHBL. DYHKINS pacpeaeieHNs IBYMEPHOU 2
CiTydaifHOW BelnHYnHBLYncaoBbie XapaKTEPUCTUKHU.
Mp/
17.9 IIpenenbHBIC TEOPEMbI TEOPHH BEpOSTHOCTEH. 3akoH Oonmbmux uncen. [TonsaTue 2
0 CIIy4aiHBIX IPOIECCaX U X XapaKTepucTHkax /JIex/
Pazgen 18. MaremaTnyeckas CTaTHCTHKA.
18.1 Bri6opka, cTaticTiaeckoe pactpeneneHue. [1onuron u rucrorpamMma. 2

OMnupuueckas QyHKUuUs pacnpeneneHus. [IoHsATHe TOUEUHONM CTaTUCTUYECKOM
oueHku. CpoiicTBa olleHOK. FIHTepBasbHas OLEHKA, €€ TOUHOCTD
Ha&XHOCTS. /JIex/




18.2 Bri6opka, cTaTicTHYeCcKOe pacipeaeneHue. [1onuron u ructorpamMma. 4 2
Omnupudeckas GpyHkuus pacnpeneneHus. [IoHsTHE TOUCUHON CTATHCTUYECKOM
oreHku. CBolicTBa OLICHOK. IHTepBabHas OLCHKA, €€ TOYHOCTD U
HaaéxHOCTS. /IIp/
18.3 IloHsATHE CTATUCTUYECKOM TMIIOTE3bl. I UIIOTE3BI O PABEHCTBE ABYX AMCIEPCUIL U 4 2
MaTeMaTHYECKUX OXUAAHUI HOpMAJIBHOTO paciipenenenus. [ umnoresa o Bune
pacrpenenenus, kpurepuii cornacus [Tupcona /JIex/
18.4 IIpoepka crarucTrueckux rumotes. /TIp/ 4 2
18.5 Koppensmuonnstii ananus. Beibopounstii ko3 (GUINEHT THHEHHONW KOppesIiu 4 2
1 THIIOTE3a O €r0 3HAYMMOCTH.JIMHEHHBIH perpecCHOHHBIN aHaIN3, METO
HaWMEHBIIHUX KBaapaToB. /JIex/
18.6 Koppensamuonnstii anann3. Beidopounsiii ko3 hHUIHEHT THHEHHOW KOppesIiy 4 2
Y TUTOTE3a 0 ero 3Haynmoctu. /IIp/
18.7 JluHeHHbBIN perpecCHOHHBIN aHalln3, METOJ] HAMMEHBIINX KBaapaToB.Perenne 4 2
3ama4d npodecCHoHaIbHOM HampaBieHHoCcTH. /T1p/
Paznen 19. CamocrosiTeqpHas padora
19.1 Jucnepcronnsiii anamus /Cp/ 4 16
19.2 IToaroroBka k nekiusm /Cp/ 4 8
19.3 IoxroroBka K mpakTH4eckuM 3aHATHAM /Cp/ 4 16
19.4 KonTponsHas pabora /Cp/ 4 8,6
Pa3zgen 20. KonTakTHbIC Yachl Ha ATTECTALNIO
20.1 Oksamen /KD/ 4 23
20.2 KontponbsHnast padora /KA/ 4 0,4

5. OHEHOYHBIE MATEPUAJIbI

paboueit mporpaMMe JUCIUILTAHBL.

pacmpenenenne 0aIoB IO BUAAM TEKYIIETO KOHTPOIIS pa3pabaThIBAIOTCS MPEHoIaBaTeNIeM JUCIUIUINHEI C YYETOM €€ CIICHIU(UKY ’
JOBOAATCS A0 CBEICHUS 00YJarONINXCs Ha IEPBOM y1€OHOM 3aHATHU.

paboThI
BUOC.

OrneHouHbIe MaTepHaNbl A IPOBEACHUS IMPOMEXKYTOUHOH aTTecTaly 00ydaroIUXCsl IPUBECHB! B MPUIIOKEHUU K

q)OpMBI W BUJbI TCKYHICTO KOHTPOJIA MO AUCHHUILINHE (MOI[yIIIO), BUJIBI BaﬂaHHﬁ, KPpUTCPUHN HUX OLICHHUBAHUA,

Texymuii KOHTPOJb YCIIEBAEMOCTH OCYIIECTBIISICTCS MPEIoaBaTeNieM IUCIUIUINHEI (MOIYIsA) B paMKaxX KOHTaKTHOH
1 CaMOCTOATEIBHOM paboThl o0ydaronmxcs. [t pUKCHPOBaHUS PE3yIbTaTOB TEKYIIETO KOHTPOJIS MOXKET UCTIOIb30BATHCS

6. YAEBHO-METOJIUYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHUE JUCHHUIIJIMHBI (MOXYJIA)

6.1. Pexomenayemast 1uteparypa

6.1.1. OcHoBHad JIMTepaTypa

ABTOpBI, COCTaBUTEIH 3armaBue Wznarensc Omn. agpec
TBO, FOJ

JI1.1 |KapacesaP. b. Bericmas MaTeMaTHKa: JMHEHHAs anreOpa, BEeKTOpHast OMCK : https://e.lanbook.com/bg
anreOpa, aHaTUTHIEeCKast TeOMETPHsI, BBEICHUE B CubA/IY,
MaTeMaTHYecKuil aHanms3, AudQepeHranbHOe HCUUCICHUE 2019
(hyHKIIMM OJTHOM AEHCTBUTEIBHON IEpEMEHHOM: yueOHoe
nocooue

JI1.2 | Kapacera P. b. Bricmas MaTematuka: qudQepeHnnanbHoe HCUUCICHNE OMCK : https://e.lanbook.com/bg
(hYHKIMH HECKOIBKUX TIEPEMEHHBIX, HHTETPATbHOES CudAlY,
UCUHCIEeHUE (DYHKIIMH ORHOI NeHCTBUTEIBHON IEPEMEHHOM: 2020
yueOHoe mocobue




ABTOpBI, COCTABUTEIH 3arnmaBue Wznarensc Omn. agpec
TBO, TOJ
JI1.3 | BacumbeB A. A. Teopust BepoATHOCTEH ¥ MaTEeMaTHUECKasi CTATUCTHKA: MockBa: | https://urait.ru/bcode/45]
Y4eOHUK 1 TPAKTHKYM UIS BY30B IOpaiir,
2020
6.1.2. Jlono/iHUTEIbHAS JTUTEPATYPa
ABTOpBI, COCTaBUTEIN 3arnaBue Wznarensc On. agpec
TBO, TOI
JI2.1 | Apxanrensckuii A. U., | COOpHUK HHIMBHUIYaIbHBIX 3aJaHAN TI0 MATEMATUKE IS CaHkT- https://e.lanbook.com/bg
Bbaxanos B. U. TEXHUYECKUX BBICHINX Y4eOHBIX 3aBeaeHuid. Yacts 1 [etepOyp
r : JIausp,
2021

6.2 Un¢opmaniuoHHble TEXHOJOTMH, HCIIOJIb3yeMble IIPH OCYIIeCTBJICHUN 00Pa30BaTeJbLHOI0 Mpouecca 1o JUCIUILIHHE
(Mony.110)

6.2.1 TlepeyeHb TMIEH3MOHHOIO U CBOOOHO PACIIPOCTPAHAEMOr0 IPOrPaMMHOI0 o0eceYeHust

6.2.1.1 | Microsoft Office 2010 Professional

6.2.2 TlepeueHb MPO(ecCHOHATBHBIX 023 JAHHBIX H HH(GOPMANHOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1 | z7bMATH — camas mongast MaTeMaTnaeckas 0a3a JaHHBIX, OXBATLIBAIOIIAS

6.2.2.2 | matepuansl ¢ kKoHna 19 Bexa. zbMath comepxurt oxorno 4 000 000 10KyMeHTOB, U3

6.2.2.3 | 6onee 3 000 xypHasoB u 170 000 KHUT 1O MaTeMaTHKe, CTATHCTUKE, HHPOpMATHKE, a

6.2.2.4 | TaxKe MaIIMHOCTPOCHHIO, (PH3HKE, ECTECTBEHHBIM HayKaM M Jp. - zbmath.org

6.2.2.5 | O0mIepoCCHICKUI MaTeMaTHUECKIIA TopTal (MH(GOpMalMOHHASI CHCTEMA)

6.2.2.6 | - http://www.mathnet.ru/

6.2.2.7 | Mathcad- cipaBOYHHK 1O BBICIIEI MaTeMaTHKe

6.2.2.8 | -http://www.exponenta.ru/soft/Mathcad/learn/learn.asp/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

7.1

7.2 | YueOHble ayAnTOPHH ISl IPOBEICHHS 3aHATHI JICKIIMOHHOIO THIIA, YKOMIUIEKTOBaHHbIE CIICINAaIN3UPOBAaHHON MeOeIbIo
1 TEXHUYECKUMH CPEIICTBAMH OOYUCHUS: MYIBTHMEIHIHOE 000pYyIOBaHHE JUTS TIPEIOCTaBICHHS yaeOHOH nHdopmarmm
OOJBIION ayTUTOPUHN /MK 3BYKOYCHIIBAIOIIEee 000pyIOBaHNE (CTAMOHAPHOE WM IIEPEHOCHOE).

7.3 | YaeOHbIe aymuTopun TS TIPOBEICHNS 3aHATHH CEMHHAPCKOTO THIIA, TPYIIIOBBIX M MHIWBHUAYAIBHBIX KOHCYIBTAIINH,
TEKYIIEro KOHTPOJISL M TPOMEXKYTOUHOH aTTeCTallly, YKOMIIEKTOBAHHBIE CTICIIUATN3UPOBAHHON MEOEbIO 1
TEXHHYECKUMH CPEIICTBAMH OOYUYCHUSI: MYIbTUMEIHUIHOE 000PYIOBaHHE H/WITN 3BYKOYCHITHUBAIOIIEE 000pyIOBaHHE
(cTanmoHapHOE WM TIEPEHOCHOR)

7.4 | [TomerieHus AL CAMOCTOSITEIIEHOM PaOOThI, OCHALIICHHBIC KOMITBIOTEPHOH TEXHUKOH C BO3MOXXHOCTBIO TIOIKITIOYCHHS K
cetr "MHTEpHET" M 00ECTIEUEHUEM JIOCTYIIA B AJIEKTPOHHYIO WH(POPMAIIHOHHO-00pa30BaTEIILHYIO CPEly YHUBEPCUTETA.

7.5 | [TomerneHus A7t XpaHSHHS M TPOPIIIAKTHISCKOr0 00CITY>KHBAaHHS yIeOHOT0 000pYIOBaHUS




[Ipunoxxenue
K paboueil mporpamme JUCLUIUIUHEI

OLIEHOYHBIE MATEPHAJIBI VIS MTPOMEKYTOUYHOM ATTECTALIUA
MO JUCHUTUIMHE (MOJY.JIIO)

MaremaTuka

(Haumero8aHUE OUCYUNTUHBL(MOOYIIS)

HanpaBneHue moaroToBKky / CrieualbHOCTh

23.05.04 Dxcmiayaranus KeJe3HbIX J0POor

(K00 u HaumeHoB8aHue)

HampasnenHocTs (mpoduis )/crienuanu3anus

MarucTpajbHbLIH TPAHCHOPT

(Haumenosanue)
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1. IOACHHTEABHAS 3AIMIHCKA

[enb mpoMexXyTOUHOI aTTeCTalluu — OLIEHWBAHUE MPOMEKYTOUHBIX U OKOHYATEIbHBIX Pe3yJbTa-
TOB 00Y4YEHUS MO TUCIHUILINHE, 00SCTICUNBAIOIINX JOCTHKCHHUE TNIAHUPYEMBIX PE3yJIbTATOB OCBOCHUS
00pa3oBaTeNbHON NPOrpaMMBI.

DopMBI IPOMEKYTOYHOM aTTeCcTalMK MO O4YHOM dopme: 1, 4 ceMecTphl — IK3aMeH, KOHTPOJIbHAs
paborta, 2, 3 cemecTp — 3a4eT, KOHTPOJIbHAs padoTa.

3a0uHOi (hopme: 1, 2 Kypchl — 9K3aMeH, KOHTPOJIbHAsA padora, 1,2 Kypchl — 3a4eT, KOHTPOJIbHAsS
pabora.

IlepedyeHbh KOMNETEHUHH, QOPMHpPYyEeMBIX B NPOILLECCE OCBOEHHHA
AHCIHIIAHHBI

Kon HHAHKATOPpA HJOCTHIKEHHSA
Koa u HaHMeHOBaHHE KOMIIETE€HIIHH
KOMII€ETCHILIHH
OIIK-1: CnocobeH periaTh HHXEHEPHbIE 3a/1a4H B podeccroHab- OIIK-1.1: IIpuMeHsieT MeTOAbI BBICHICH
HOHW JeSITENIbHOCTH C UCIOJb30BaHHEM METOJIOB €CTECTBEHHBIX HAyK, | MaTeMaTHKH JUIsi pelleHus 3aaad npodeccuo-
MaTeMaTHYECKOr0 aHaJIM3a U MOJICIIHPOBAHUS HaJIbHOH JAeATENbHOCTH

Pe3yAbTaThl OOYy4YeHHS IO AHCIHNAHHE, COOTHECEHHBIE C MAAHH-
PYEMBIMH pe3yAbTaTaMH OCBOEHHA OOpa30BaTEABHOH mMporpaMMBEI

Koan u1 HauMeHOBaHHE OI.'leHO'-IHI:Ie
Pe3yAbTaThI OOYy4YEHHS IO AHCILH-
HHAHKATOPpA JOCTHIKEHHS T MaTepHaABbL
KOMIIEeTEHIHH (cemecTp 1-4)

OOyuarommiicss 3HaeT: OCHOBBI IPEAMETHON 00JIacTH:
3HaTh OCHOBHBIE ONpE/ENICHHUS W TIOHATHUS, OCHOBHBIC 3ananus
METOJIB PEUICHUS 3a7ay; CIIOCOOBI UCIIOB30BaHHS OC- (Ne 1 — Ne 24)
HOBHBIX ()OPMYJI B CTAHAAPTHBIX CUTYAIHSX.
OOyuarommiicsi ymeer: pewiaTb 3aJadd NPEAMETHOM
o0JlacTH: pemars THIOBBIE 33/1a4U 110 MPEJIOKESHHBIM
METO/IaM 1 aJlrOpUTMaM; rpaduIecKn HIUTIOCTPUPOBATh

OIIK-1.1: IIpumeHseT MeTOABl BBIC- | 3aaady; OLIEHUBATH JOCTOBEPHOCTH HOIYYEHHOTO pelle- anamms

IIeif MAaTeMaTHKH JUTS PELleHUs 3aa4 | HUsl, paboTaTh ¢ HAyYHOH IUTepaTypoi U APYTUMH HC-
podeCCHOHANBLHOMN eI TeNbHOCTH TOYHUKAMHM HAyYHO—TEXHHYECKOW HMH(OpMalMu: mpa-
BUJIHO YUTATh MaTEeMaTHYE€CKUE CUMBOJIbI; BOCHPUHH-
MaTh ¥ OCMBICIIIBAaTh HH(POPMALHIO, COACPIKAIIYIO Ma-
TEeMaTHYECKUE TEPMHHBI.

Oo0yuarommuiicss BjIajgeeT: METOJAaMH PEIICHHUS THIIO-
BBIX 33/1a4 110 MMPEAJI0KESHHBIM METO/IaM U alITOPHUTMAaM; 3ananus
MOKET IPOJEMOHCTPUPOBATH IOHUMAHUE MaTeMaTHYe- (Ne 32 — Ne 38)
CKHX aCIEeKTOB TEXHHYECKOH MPOOJIEMBI.

(Ne 25 — Ne 31)

[TpomesxyTouHas arrectanus (3K3aMeH) MPOBOAUTCS B OAHOM U3 cieaytonux Gopm:
1) oTBeT Ha OWJIET, COCTOSIIUI U3 TEOPETUIECKUX BOIIPOCOB M MPAKTHUSCKUX 33 JaHUH;
2) BeimonHenue 3ananuii B DMMOC yHuBepcurera.

[TpomesxyTouHas arrectanus (3a4eT) MPOBOJUTCS B OJTHON U3 CIIEAYIOIINX (GOpM:
1) cobecenoBanue;
2) BeimoniHeHue 3aganuii B JUOC yHuBepcurera.
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2.

THIIOBBIE KOHTPOABHBIE SAJAHHSI HAH HHBIE MATEPH-

AABI OASI OUEHKH 3HAHHUMN, YMEHHUNW, HABBIKOB U (HAH)
ONIBITA AEATEABHOCTH, XAPAKTEPH3YIOIIHUX YPOBEHDb C®OP-
MHPOBAHHOCTH KOMIETEHIIHH

2.1 TumoBbIe BONIPOCHI (TECTOBEBIE 3aZaHHA)

AASS OILI€EHKH

3HAHHEBOTIO Ospa3OBaTeABHOI‘O pe3yaApTarTa

[TpoBepsiembIii 0Opa3oBaTeIbHBIN PE3yabTaT

Koan 1 HauMeHOBaHHE HHAOH-
KaTopa JOCTHIKCHHSI KOMIIC-

TEeHIIHH

OOpa3oBaTeABHBIH pe3yAbTaT

OIIK-1.1: IIpumeHseT MeTobl BhICHICH
MaTeMaTUKH JUIs pelleHusl 3aj1ad Ipo-
(hecCHOHATBHOM I TEIbHOCTH

OOyuawimmiicss 3HaeT: OCHOBBI MPEIMETHONW 00JIACTH: 3HATH OCHOBHBIC
OINPCACIICHUA U TIOHATHUA; OCHOBHBIC METO/Ibl PECHICHWA 3a/1a4, CHOC06I)I uc-
T10JIb30BaHMUs] OCHOBHBIX (DOPMYJI B CTaHJAPTHBIX CUTYaLUSIX.

BAPHAHTBI

Ne SBAOAHHA OTBETOB
1 0y.
A (s o)
Pewvte ypaBHEHHE B (1 5 0).
1. (2—1)'X=(22 1) "\0 8 -1/
-3 2 -3 1 =2/ 10
C.[5 8
0 -1
Kaxkue u3 cuctem coBMecTHBI?
X1 — 2%y —4x3 — x4 =3 X1 — X, +2x3=06 A. 1, 2;
2 1. {xl - 6x2 - 16x3 — Xg = _27,2 { X1 + 3x2 - 4x3 = -8 ; 3 B. 2, 3,
' le_xZ +x3_2.X4=6 3x1+2x2_3x3=_4 C. 3, 1,
{xl —4x, =0 D. Bce
X1 — 3x2 =0
Hamnucats ypaBHeHHE mpsiMoi, npoxoasiieii yepe3 Touky 4 (2; 3) u touky|/A. 2Xx—-y+1=0
3 [MepeceueHUs NPAMBIX B.—2x+y+1=0
' {2x—2y=0, C.2x+y-1=0
—-x—y=-2 D.-2x-y-1=0
A -2x+3y+1=0
4 Jlaubl KOOpAUHATHI BepinH Tpeyroiabauka 4 (2; 1), B (1; 1), C (-3; 3). Haiitu|B. —2x -y +5=0
" |ypaBHEHHE BBICOTHI, IPOBEIECHHOMN 13 TOUKH 4. C.2x+y-5=0
D.-2x+y+3=0
5 Tpu KaKkoM 3HAYeHUH o BeKTOpHl @ = {1; 2; o} m b = {-7; 2; 1} 6ymyT opro-|A. —7 B.1
" |roHasbHBI? C.2 D.3
Haiitn nponsBoiHyt0 2-T0 OpSIKa QYHKIMH A. 2008 X+ 2;
6 POHSBOMIY DA BYHIH C. 2 - 2c05 2X;
' = c0S 2X + X2 B. 2cos 2x + 2;
y= ' D. 2sin x + 2.
A. pa3psiBa;
. C. makcumyma;
—yv3_ 2 . >
7. | Hns pyskoumy = X ° — 6X * + 2X + 11 Touka M (2; — 1) siByIsS€TCSA TOUKOM. .. B. MUHUMYyMa:
D. neperuoa.
8. | Haiitu  ypaBHeHHe  BepTUKaJIbHOM  acuMnToThl 1 yHKouu|A. X = 2;
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BAPHAHTBI
Ne SAOAHHUA OTBETOB
x+7 y=-1,
xX) = : .
f& 2—x y=2
X=-7.
Haiitu nmpenen 0;
e,
9. . ( x+4 )x 1;
im . '
x—-0\8x — 2 0.
Haittu npenen 0;
10 . arctgbx? 6/8;
0 8x 0
UCTIOJIB3Ysl SKBUBAJICHTHBIE OSCKOHEUHO MaJlbIe. 3/4.
dx
u=x, dv=— >
[Ipu uHTETpUPOBAHHH 10 HACTIM sin” x

11.

xdx

J

sin? x
3a U u dv mpumem. ..

u=x, dv = sinx;
.U =sin 2, dv = xdx;
1

O ¥ 7|0 B> U 0B > [UBO>|OBO>|0O®O

u=—:, dv = xdx.
sin“ x
.t=1+sinx;
dx t=sinx;
12.| JInsg BerauciacHAs j ; HCTIONB3YeTCA MOJICTAHOBKA ...
1+ sin x _ . — o X
A=tgx D.t=tg—.
2
.arcsinx = Cy1-37 ;
13, Pewmmrs ypaBHenue _arcsiny=C— h— 2 :
N1-x*dy = x\J1-y*dx .
arcsin y =
1—x2
t3
A, x=t"——+1:
14 Teno aBmxeTcs Mo ocu abcuuce, HauuHAs aBIKeHne ot Touku A(10; 0) co B t3 2
' - cxX=——+1"]
CKOPOCTBIO v = 2t —t*. HaliTu ypaBHEHHUE JBHKEHUS TENA. T3
3
x=-L 4410,

15.

3anucarpb CTpYKTypy dacTHoro pemenus y* JIHY

V' =2y +y=4e". y*=AXe" ; C. y*=Ae
C nepBoro cranka Ha cOopky nmocrymnaet 40 % neraneit, octaibubie 60 % —|A. 0,022
16, |c0 BTOpOTO. BeposTHOCTD U3rOTOBJIEHHUST OPaKOBAHHOM JAETAIH IS TIEPBOTO H

BTOpOro ctaHka cooTBercTBeHHO paBHa 0,01 u 0,04. Haiinute BeposiTHOCTH
TOT0, YTO Hayjady MOCTYNMBLIAs HA COOPKY JeTallb OKAKETCsl OPaKOBAHHOM.

OPOOI>F »| O
o
[=)
ro
~

17 M (X) = 3. Hcmons3yst CBOWCTBA MaTEMaTHYECKOTO OKMIAaHus, HaiianTe M|A. 8 B.5
1(2X + 3). 9 D.6
CB X 3agana ¢pyHkuuei pacnpeaeneHus
(0 mpu x < 0,
04 mpul<x<4, 'é‘- 8’§
18. F(x) =05 mpu4<x<5, A
C.0,2
08 mpus<x<7, D.01
\ e
1 opux>7.
KakoBa BepOosITHOCTh TOTO, 4TO X IPUMET 3HaUeHHe U3 MHTepBaina (2; 5)?
A. JoKanbHON (opmyoit
Crpaxyercs 2000 aBToMoOuIIeH; BEPOATHOCTH TOT'0, YTO AaBTOMOOUIIb MOXKET MyaBpa-J'Ianvnaca
o N B. ¢opmymnoii [lyaccona
19. |nomnacts B aBapwuio, paBHa 0,1. Kakoit hopmyioii ciemyer BOCHOIb30BaThCS,

YTOOBI HAUTH BEPOSITHOCTH TOTO, UTO YHCJIO aBapuid He mpeBbicuT 3007

C. uHTEeTpaNIbHOM Qopmynon

Myagpa-Jlannaca
D. popmymnoii bepaymnu
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BAPHAHTBI
Ne SAOAHHUA OTBETOB
Paboraroriee u HepaboTarolee HaceICHUE PACIPECTICHO B COOTHOIICHHU A2 B.3
20.|2:3. CnyuaitaeiM oOpa3oM otbuparoT 10 denoBek. KakoBo maTemarudeckoe C. 4 D. 5
OXKHJaHKE YKcia paboTaroImux? ' '
s Beibopku 0, 1, 6, 3,5,1 HaiiTH... A. 1, b. 2;
21.| a) mody; 6) meouany; 8) OYeHKy MAMEMAMULECKO20 0dcudanus; 2) oyenky|B. 441 9; I.8/3;
oucnepcuul; 0) HeCMEUJeHHYIO OYEHKY OUCHepCUlU. J1. 88/ 15.
ITpu u3yuenuu pasmepos 3apruiatel 100 pabouux npeaAnpusTHs OBLIH Oy~
YEHBI CICIYIOIINE TaHHbIE: A. 431,68
3apnaama, b. 140;
29 yer. eo. 100-120 | 120-140 | 140-160 | 160-180 | 180-200 B. 120;
Yucno pabouux | 17 33 32 15 3 I'. 140,8;
. . 130.
ITo pacmpeseneH o pa3mepa 3apIuiaThl HAWTH. . .
a) mo0y; 6) meduany, 8) cpeonee, 2) UCHPABIEHHYI0 OUCNEPCUIO.
IIpn nocTpoeHUK ypaBHEHHUs IAPHON PETPECCHH Y = oL+ BX+& OBUIM MOy~ A 0,3: B.12:
23. [4CHBI CIICAYIOLINE PE3YNBTATHL: Iy, =0,5; Ox = 2,5; o, = 1,2. Torga ko3¢ dumu- B. 0,6; I'. 0,24,
SHT perpeccus 3 paBeH. .. A. 1,04.
24 BribopouHoe ypaBHEHHE MapHOW perpeccuu uMeeT Bua y = —3 + 2x, torgalA. 0,6; Bb.-2;
" |BEIOOPOYHBIA KOY(DPHUITHMEHT KOPPEIAIHA MOXKET OBITh PABEH ... B.-3; TI.-0,6; . 2.

2.2 TUHDoBbBIE 3aAJaHHS OAfI OILEHKH HaAaBBIKOBOTO
OoOpa3oBaTEeABHOro pe3yaAbTaTa

[TpoBepsiembIii 00pa3zoBaTEIbHBIN pe3yIbTaT:

Koa 1 HauMeHOBaHHE HHAHKA-

OOpa3oBaTeABHEBIH pe3yAbTaT
TOpa AOCTHIKEHHS KOMIETECHIHH

OO0yuarommuiicss yMeeT: pemars 3a1a4d IPeIMETHOH 001acTH: pemarhb TH-
MOBBIE 33/1a4M 10 IPEUIOKECHHBIM METOJaM M alropuTMam; rpaguiyecku
OIIK-1.1: TIpumensier METOIBI BBICHIEH | WITIOCTPHUPOBATH 3a7ady; OIICHUBATH JOCTOBEPHOCTH MOJYUYEHHOTO Pellle-
MaTeMaTHKH AJIS PelIeHus 3ajad mnpodec- | Hus; paboTaTh ¢ HAYYHOH JINTEpaTypoil U IpyTMMHU HCTOYHUKAMHU HayqYHO—
CHOHAJIBHON JEATENBHOCTH TEXHHYECKOl MH(OpMaIK: NPaBMJIBHO YHTATh MAaTeMaTHYECKHE CHM-
BOJIBI; BOCIIPUHUMATh U OCMBICINBATh HH(OPMAIIHMIO, COJEPIKALIYIO MaTe-
MaTH4YeCKHE TePMUHBIL.

Bamanue 25. Pemnth cucTeMy JTMHEHHBIX YpaBHEHHUH
3xy + 2%, +x3 = 6,
2x1 +x, +6x3 =9,
4x; +2x3 =6

a) meronoMm Kpamepa,

0) oO6paTHON MaTPUIIBI,

8) metoaoM [aycca.

Bazmanue 26. Ilo uerbipem 3amannusiM Toukam A1(1; 0; 2), 42(4; —1; 0), A3(-2; 0; 5), A4(0; —1; -3). ITocTpouts
NHPaMUIY U CPEACTBAMU BEKTOPHOI anreOpsl Haiitu: 1) nmuny pebpa A1dz; 2) yroa mexny peopamu 414> u A1da; 3)
Iomaab rpanu A14243; 4) 00bem mupamMunst A14>43A4; 5) ypaBHeHHE TUIOCKOCTH A142A43.

Bazmanue 27. Haiitu npou3BoiHbIE IEPBOTO U BTOPOTO MOPSIAKOB (DYHKIMHN, 33 JaHHBIX

a) SIBHO, 0) MapaMeTpUYECKnM, 6) HESIBHO.
a)y=e*"; 6) x = e,y = e°; 6) x>+ y3 = 5x.
Samanue 28. Brruncinre onpeneneHasie HHTErpaisl mo opmyne Herorona-JleioHmma
a) f6 X J-—3 X2 g
1 xVx+3 ! -4 213/%+4 € !
4
0) J_ V64 — x2 dx; f_73\/x2 + 49 dx.
Samanune 29. Haiitu obmee pemenne nudhepeHIaIbHbIX ypaBHEHNH
, . , Y " .
y—xy =3(1+x%); Xy =y —xex, y +y =sinx.
' y. ' . n_ 1
Xy =ytgl x%y = 2xy + 3; Y=

Bamanune 30. Haiigure 0011acTh CXOAUMOCTH TAHHBIX PSJIOB.
© 2n+l © (x+1)" o x+1)™
n=1 pen = ! n=1_jon ' n=1 a4
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3azmanne 31. BeposrHocTs nossieHust OpakoBaHHO# netanu pasHa 0, 15. HaiiTi BEposTHOCT TOTO, YTO CpeaH
10 cmy4aifHO 0TOOpaHHBIX JeTaneil okaxeTcss OpakOBaHHBIX: a) 2 eTai;, 6) MeHee 2 JeTanei; g) boiee 2 peraneil.

OIIK-1.1: Ilpumensier Metons! Bbicuiell | O0y4aromuiics BjageeT: METOAaMU PELICHUS TUTIOBBIX 3a/1a4 110 IPeAsIo-
MaTeMaTUKH JUIs pelieHus 3a1ad npodec- | )KEHHbIM METOAaM U allOPUTMaM; MOXKET MPOJEMOHCTPUPOBATh MOHMMA-
CHOHAJIBHOH JEATeNbHOCTH HHE MaTeMaTHYECKUX aCleKTOB TEXHUUECKOH MpoOiIeMbl.

3azanne 32. I13BecTHO, YTO KOJNEOAHUS Ipy3a, MOABEHICHHOTO HA MPYXXHMHE, IMOJ ACHCTBHEM BO3MYILAIOMICH

cuiel f (t) onuchIBarOTCS ypaBHEHHEM

my” +Cy=f(t),
rae y = y (t) — OTKIOHEeHHE rpy3a OT MONOKEHHUS paBHOBecus, M — Macca rpy3a, C — KeCTKOCTh NPYKUHBL. Tpebyercst
HalTH pelIeHre STOT0 YpaBHEHHUS, YAOBICTBOPsOIIee HadanbHbIM yeioBusaM ¥ (0) = yo, v ' (0) = Vo.

Samanue 33. 3aBox 4 HYXHO COSAMHUTH MIOCCEHHON TOPOTOH C MPSMOIHHEHHO JKeNe3H0H Toporoi, Ha KOTO-
poii crout ropon B. Paccrosaue AC 3aBona /1o KeJIe3HOH ITOporu paBHO @, paccrosaue CB ot Touku C 10 ropoja Imo
JKele3HoM mopore paBHO L. CTOMMOCTB IepeBO30K 110 Imrocce B M pa3 gopoxke (M > 1) cTonMOCTH EpEeBO30K 10 KEJIe3HOM
nopore. Kak mpoBectu mocce AP K jkele3Hoi Jopore, 9T00bI CTONMOCTB IIEPEBO30K OT 3aBOJIA K TOPOTy ObLIa HANMEHbB-
mei?

Bazmanne 34. BeposaTHOCTH TOro, 4TO B JIOKOMOTHBHOM JIETIO PAcXo] AJIEKTPOIHEPTHU MPEBBICUT CYTOUHYIO
HOpMy, paBHa 0,4. 1) KakoBa BeposTHOCTB TOTO, 9TO 32 5 pabounx aHe# OyaeT 3ahMKCHPOBaH Iepepacxo IEKTPO3HEp-
ruu B TeueHnue 2 qHel (coowitie A1)? 2) HaiiTi BEpOsSTHOCTB TOT0, YTO IIEpepacxo/ia JHEPrHH He OyIeT XOTs Obl B TEYCHUE
3 nueii (coObiTHE A2).

3amanue 35. B teuenne 100 cyTok HabmoaaI0Ch NPUOBITHE /1] COCTABOB HA CTAHLUIO JUISL PAa3rpy3KH. Pesyib-
TaThl HAOJIIOJICHUN CBEICHBI B TAOJIHUILy. X — YHCIIO COCTABOB, MIPUOBIBIIKMX 32 OJHHU CYTKH, Y — BPEeMs pa3rpys3Ku, yac.
[TocTpouTh KOPPENSIIMOHHO-PErPECCHOHHYIO MO/IENb 3aBUCUMOCTH BPEMsI pasrpy3KH OT YUCIIa COCTaBOB M IPOBEPUTH €€
3HAYUMOCTb.

y Xl15|15|25]35] 45
3 2211
5 36|32
7 5] 2 |10]5]| 2
10 7 19| 4|20
15 1]2]3

Banmanue 36. B Tabnuiie 1aHbl CBeICHHS O MPHOBLIN OTACIeHuUs /1 3a 2012-2019 rr.

Ne | I'oo | IIpubbine, MitH p.
1 | 2012 159,5

2 | 2013 167,8

3 | 2014 165,4

4 | 2015 178,6

5 | 2016 178,9

6 | 2017 184,7

7 |2018 184

8 | 2019 185,5

Heobxomnmo:

@ wcnonb3ys ypaBHEHHUs JTMHHUN TpeH/a, TOJYYNTh TaOIMIHBIE TaHHBIE TI0 MPUOBUTN MPEANPHUATHS I KaKIOH
nuHAN TpeHna 3a 2012-2019 rr.;

@ BbIBecTH Ha rpadyK ypaBHEHUS TOJyYEHHBIX JIMHUN TPEH/IA, & TAK)KE BEIMYUHBI JJOCTOBEPHOCTH aIlIPOKCUMAIIAH
R? mist KaXkmoit U3 HUX;

® cocraBuTh MPOrHO3 MO MpUOKLH npeanpusts Ha 2020 u 2021 rr.;

@ crenath BHIBOJIBI.

Banmanue 37. YCTaHOBUTH 3aBUCUMOCTH MEX]y TOJIOBBIM 00eMOM paboThI 10 rpy30060poty (X) u hongoemko-
cThI0 nepeBo3ok (Y).
Obwvem pabomot no epysoobopomy (yen.en) | 14 | 1119 | 8 | 4 (10| 6 | 7 | 5 |10 13 | 7
Dondoemrxocmo (yci. ei.) 100 | 80 | 60 | 40 | 40 | 60 | 40 | 40 | 40 | 80 | 100 | 60

s smozo naoo:

@ mOCTPOUTH PErPECCHOHHYIO (JIMHEHHYIO) MOJIENb;

@ nocmpoums UCXOJHBIE TAHHBIE U TPAQUK JTHHSHHON perpeccuu;

® oleHHUTh TTApaMETPHI STOH MOJIEIH;

@ omnpemenUTh MOKA3aTENN KauecTBa MOIENH (KO3 GUITHEHT IeTepMUHAIINH, CPEIHION OIIHOKY allpOKCHMAIIHH);

® oCyIIECTBUTL TOUEYHBIN TPOTHO3 TIPH 3HaYeHUH (hakTopa, paBHOTro 120 % OT cpepHero 3HayeHus (HaKTOPHOro
npu3HaKa Jx;

® cnenathb BBIBOIBI.

Sanmanue 38. Otmen KaapoB KeIE3HOU TOPOTH YCTPOUII KOHKYPCHBIH HAOOp N CIEIMaTNCTOB Ha M BaKaHTHBIX
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JomkHOcTel. OTaen KagpoB OLEHMI CTOMMOCTh Ha3HAYEHHSI HOBBIX COTPYAHUKOB JUI pabOThl HAa BAKAHTHBIX JOJDKHO-
cTax. HeoOxonuMo pacnpenenuTb COTPYJHUKOB MO TOIDKHOCTSM HAWTYHIINM 00pa3oM 0 MHAWBHAYaIbHBIM HCXOIHBIM
JAHHBIM, IPUBEJICHHBIM HIKE.
Pa6omHuK0ﬂ9fCHocmb Ll | s | | s
P: 7|5 | 716 |7
P2 6 | 4181419
Ps 8 |1 6 [ 4]3]8
P4 7| 71857
Ps 519 719 5
Ps 6 | 8 6 | 4 | 7
P 7| 718164

2.3. lepedyeHbL BONMPOCOB AAS NMOATOTOBKH OOy4YalUIHXCS K
NPOMEXYTOYHOH aTTeCTALHH

9K3AMEH
I cemecTp

1. AMHeiliHass aAreOpa M aHaAaAHMTHYECKAass TEOMETpPHSHA

Ionstre o maTpuiie. OnpeneauTeny BTOPOro U TPEThEro MOPSAAKOB.
OCHOBHBIE CBOMCTBA OINPEACTUTEICH.
MuHop 1 anredpandeckoe TOTOTHEHHE.
Teopembl 0 pa3IoKEHNH OMPENEITUTENS 110 dJIEMEHTaM CTPOKH HITH CTOJIOIA.
Pemenne cuctem nunerHbix ypaBaenuii (CJIY) ¢ momompio onpenenurencii. @opmynsr Kpamepa.
CrnoxxeHue MaTpull, YMHOKEHHE Ha yucio. HyneBas matpura.
YMHOXEHUE MaTPHIIBI Ha MaTpUIly. ENMHUYHAS MaTpuUIa.
Oo6parnas marpuna. Matpuusslit Metox pemenus CJIY.
Panr matpuiel u ero Beruncienue. Teopema Kponekepa-Kamemmm.
IIpocreiimne cBeaeHus o BekTopax. CiiokeHne BEKTOPOB. Y MHOXKEHUE BEKTOpa Ha YUCIIO.

11. basuc u xoopauHaTel BekTopa. [Ipoexius BekTopa Ha BekTop. PasnokeHne BekTopa B OPTOrOHAIHHOM
0asuce. Hanpagistonire KOCHHYCBI BEKTOPA.

12. CkanspHoe npou3Bei€HUE BEKTOPOB U €I0 CBOMCTBA. Y CIIOBHE OPTOrOHAJIbHOCTH BEKTOPOB.

13. BexTopHOE NpoH3BeICHNE BEKTOPOB U €r0 CBOWCTBA. Y CIIOBHE KOJUTMHEAPHOCTH BEKTOPOB.

14. CwmemanHOe IpOU3BEACHNE BEKTOPOB U €r0 CBOMCTBA.

15. Jlunelinsle mpocTpaHcTBa. basuc u pa3MepHOCTh IMHEHHOTO TPOCTPAHCTRA.

16. AxkcHoMaTHUYECKOE OTpeeeHre CKaIIpPHOT0 Mpou3BeieHus. EBKIMIO0BEI MPOCTPaHCTBA.

17. TlnockocTh. YpaBHEHHUS IUIOCKOCTH B HOPMAJILHOM BHJIC B BEKTOPHOMN M KOOPAMHATHOM (hopMax.

18. OO6mee ypaBHEHHE IUIOCKOCTH, MIPUBEACHUE €TO K HOPMAIILHOMY BHJY. YpaBHEHHUE IJIOCKOCTH, POXO-
JSIIeH Yepe3 JaHHYI0 TOUKY.

19. YacrHbIe citydan pacroiIoKeHHsI IIIOCKOCTH OTHOCUTEIFHO CUCTEMBI KOOPIMHAT.

20. YcioBus MapajuIebHOCTH U IEPIICHANKYISIPHOCTH IJIOCKOCTEH. YT MEX/Y IJIOCKOCTAMU. PaccrosiHue
OT TOYKH A0 TIOCKOCTH.

21. VYpaBHEHHE IJIOCKOCTH, IIPOXOJISIICH Yepe3 TpU JaHHbIE TOUYKH. | MIepIiocKoCTb.

22. Tlpsimas nuaus. BekTopHOE, KAHOHHYECKHE U MTApaMeTPHUYECKIe YPaBHEHUS MTPSIMOM JTMHUH.

23. YpaBHeHHe NMpsIMOii, TpoXosIIei depe3 qBe Touku. Odmiee ypaBHeHUE MpIMoid. B3zanMHoe pacronoxe-
HUE NPSMBIX B IPOCTPAHCTBE.

24. BzauMHOE pacroyIoKeHHE MPSIMON U TUIOCKOCTH.

25. VYpaBHEHHS U CBOWCTBA KPUBBIX BTOPOT'O MOPS/IKA (DIUTHTICA, THIIEPOOIIBI, Tapadoibl).

26. IlpuBenenue ypaBHEHHUI BTOPOrO HOPSAKA K KAHOHUYECKOMY BHILy: TOBOPOT OCEH.

27. llpuBenenue ypaBHEHUH BTOPOTO NOPsIKA K KAHOHMYECKOMY BHUILY: TIEPEHOC OCEH.

28. TlonsipHasi cucTeMa KOOpAWHAT. Y PaBHEHUs KPUBBIX B TIOJISIPHBIX KOOPJMHATAX.

Boo~NourwNnr

2. ODAeMEeHTHBI TEOPHH MHOXECTB
1. MHOXECTBO U MOJMHOXECTBO.
2. OObeauHEHHE U NIEPECEUECHHE MHOMKECTB.
3. Pa3HOCTH U JONOIHEHHUE MHOXKECTB.
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(2l

ocoukrwhE

JekapToBo Mpou3BEICHUE MHOKECTB.
MoutHOCTh MHOKECTB.

3. BEeaZaeHHe B MaTeMaTHYE€CKHH aHaAH3
Uucnosas Gpyukuums ogHoi nepemenHon. Kimacerr dynkiuii. CBoicTBa rpadikoB (pyHKIINH.
OcCHOBHBIEC BB OTOOpaKEHUH.
AnreOpanyeckas kinaccupuKanus QyHKIIHH.
Uuciosas QyHKIMS HECKOJIBKHUX MEPEMEHHBIX. BEeKTOp QYHKIIUS CKaIspHOTO apryMEHTA.
[MocnenoBatenbHOCTD. YnCIOBas MOCIEI0BATEILHOCTD.
[MonsTHE 0 METpHUYECKOM MpOcTpaHCTBe. OrpaHUUCHHBIC, OTKPHITHIC, 3AMKHYThIC MHOXKECTBA, BEPXHSS U

HIWKHAA I'PpaHU YU CJIOBBIX MHOXXECTB. I[I/IaMCTp MHOXCCTB.

7.
8.
9.
10.

IIpenein nocie0BaTEILHOCTH B METPUYECKOM IIPOCTPAHCTBE.

IIpenen oToOpaskeHwHs.

[Ipenen ynucnoBoil GyHKIMK OAHOM MEPEMEHHON B TOUKE M OECKOHEUHO yJaJeHHOH TOUKE.

Beckoneuno manas BennunHa (BM). Orpannuennsie, 6eckoneyno oonwine (BB) u otaenMele ot Hys

BennuuHbL. TeopeMa o cBsizu BM ¢ BennunHON, uMeroLel npenes.

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

Teopema o cBs3u BM u bb BenuunH. TeopeMa o CBSI3U OTAEIUMMOM OT HyJIsl U OTPAHUYEHHOM BEJIMYUHBL.
[Ipocreiimue cBoiictBa BM BeanuuH.

[Ipocreiiue cBOICTBA MPEAEIOB.

CpaBuenne bM. DkBuBanenTHeie bM.

CsoiicTBa 3kBuBaseHTHBIX BM. I'maBHast wacts BM u Bb Bennun.

Teopemsl 0 IpeIeIbHOM NEPEX0/ie B HEPABEHCTBE U MEPBbIi MPU3HAK CYLIECTBOBAHUS Mpeea.
IlepBblil 1 BTOpOM 3aMe4aTeIbHbIC MPEIEIIbI.

@yHKIMA, HENpepbIBHAs B TOUYKE M Ha oTpe3ke. OJHOCTOPOHHUE Tperenbl. Buasl Touek paspbiBa A

YHCI0BOW (DYHKIIMHU OJHOM TIEPEMEHHOM.

19.
20.

oINS =

CaoiicTBa QyHKINH, HETIPEPHIBHBIX B TOUKE.
CpoiicTBa (QyHKIMIA, HEMTPEPHIBHBIX HAa OTPE3KE.

4. OudbbbepeHIHAABPHOE HCYHCAEHHE
Juddepennnan 0ToOpakeHUs SBKINI0BA IPOCTPAHCTBA B €BKIIUI0BO MPOCTPAHCTRO.
Jduddepennman u npor3BOAHAS YUCIOBON QPYHKIMH OJHOH MepeMeHHO. ['eoMeTpruieckuii cMbICI.
CBoJiKa NPaBWII JIs1 BBIYHCIICHUSI TPOU3BOTHBIX.
Teopema o cBsA3u MU HEPESHINPYEMOCTH U CYIIIECTBOBAHUS MPOU3BOAHON. Teopema o cBsa3u qudde-

PEHLIMPYEMOCTH U HEIIPEPHIBHOCTH.

5.

IMonublii nuddepeHman 1 YacTHbIE MPOU3BOAHBIC YUCIOBON (PYHKIIMN HECKOJIBKUX ITEPEMEHHBIX. | eo-

MeTpI/I‘IeCKI/Iﬁ CMBICII.

6.
7.
8.
9.

Brruucnenue npon3BoaHbIX U UM (HEpEeHINAI0B CIOXKHBIX (QYHKIUH.

Brruncnenne npon3BoIHBIX HESBHBIX (DYHKIIWH.

[TpounsBoaubie U qu(hepeHINaIbl BEICIINX TOPSAKOB [UIS YHCIOBOM (DYHKIIMH OHOW TIEPEMEHHOM.
YacTHbIE MPOHM3BOIHBIE YHCIOBOH (DYHKIIMM HECKOJIBKUX IEPEMEHHBIX M TOJHBIE AU epeHIHAb]

BBICHIUX MTOPAOKOB.

10.
11.
12.
13.

14.

15.

16.
17.
18.
19.
20.
21.
22.
23.

CpoiictBa QpyHKIMiA, 1uddepeHunpyemMbIx Ha naTepBaie. Teopemsl Poms, Komm u Jlarpanka.
Teopema JlonuTans. PackpbiTie HeonpeneaeHHOCTEN 1o mpaswity JlonuTans.

®opmyna Telnopa A1 MHOTOWIEHA.

®Dopmymna Tettnopa ms dyakiuu. Octatounblid wieH hopmyisl Teinopa B popme Jlarpamka u Ileano.

Pasnoxenne ¢pynxmmii f(X)=e*, f(x)=cos(x), f(x)=sin(Xx) no popmyne Teitnopa.

Pasnoxenne gynxumii T (X) =In(x+1), f(x)=(1+x)" no popmyne Teiinopa.

[punoxenuns popmyisl Teitnopa k uccnegoBanuto GyHkuuil. [ maBHas 4acTh O€CKOHEUHO MaJIOH.
[punoxenuns popmynsl Telnopa k uccnenoBanuo GpyHkurii. Bozpactanue u yosiBanue GyHKINH.
[punoxenns popmynsl Telnopa K vccine0BaHII0 QYHKIUNA. DKCTPEMyMbI (PYHKIIHH.

[punoxenns popmynsl Telinopa k vccneaoBanuto GyHKIUN. BBITYKIIOCTE U BOTHYTOCTH KPUBOW.
[punoxenuns popmynsl Telnopa k uccnenoBanuo GyHkunid. Touky nepernda KpUBOH.

AcCHUMITOTHI KPUBOM.

JlokanpHbIE SKCTPEMYMBI (PYHKIINN HECKOJIBKUX MTEPEMEHHBIX.

VYCnoBHBIE 3KCTPEMYMBI YHCIOBOW (YHKLIMH HECKOJBKHX IMepeMeHHbIX. Metox MmHoxuteneil Jla-

rpaHxa.
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24. T'noGambHBIC PKCTPEMYMBI YUCIOBOM (DYHKITUM HECKOJIBKUX MEPEMEHHBIX.
25. TlpousBomaHas CKaJSPHOIO IOJIA 10 HApaBicHHIO. [ paueHT.

5. DAeMeHTH TeOpHH GDYHKIHH KOMNAEKCHOH NepeMeHHOH

1. KowmiekcHsle uncna B anredpanyeckoit popme u gelicTBHS Hall HUMHU.
2. KowmrmnekcHble yncia B TPUTOHOMETPUIECKOH U Moka3atebHoi hopmax. Gopmynsr Myaspa.
3. Pa3noxxeHne MHOTOWICHA HA MHOKUTEIH B CITydac JCHCTBUTEIBHBIX M MHUMBIX KOPHEH.
IT cemecTp
1. HHTerpaAbHOEe HCYHCAEHHE
1. IlepBooOpa3Has u HeONpeACIESHHbBIN HHTETPAIL.
2.  OcHOBHBIE CBOICTBa HEONPEIEICHHOTO HHTETpaa.
3. HHrerpupoBaHuE MOACTAHOBKOM U IO YaCTSM.
4. HaTerpupoBaHre HEKOTOPHIX (DYHKIIHHA, COAEPKAIINX KBAAPATHBIN TPEXUIIeH.
5. Pammonansnbie qpobu. [Ipocreiimme pannoHagbHbIe APOOH U MX HHTETPUPOBAHHE.
6. IlonsTHe ompeneleHHOTO HHTETpala Kak npe/ieia HHTErpabHONH CYyMMBI.
7.  ®opmyna Herorona-JleiiOawmIIa.
8.  OcHOBHBIC CBOICTBA OMPEICICHHOTO HHTErpaa.
9.  OueHkH onpe/ieieHHOTO HHTErpaa.
10. Teopema o cpegHEM 3HAYCHHU.
11. BeluncneHue onpeAeNeHHOro HHTETpaja ¢ TOMOIIBIO MTOJICTAHOBKH H IO YaCTSM.
12. BrluucieHHe TUIOMAACH TNIOCKUX 00JIaCTeH, 00beMa M TUIOIIA M TOBEPXHOCTH Tejla BpallleHuUs C I0-
MOIIIBIO OTIPEAENIEHHOTO HHTErpaa.
13. BsluncneHue JUIMHBI JYTH IIOCKOH KPUBOH C TIOMOIIBIO OIMPEIEIICHHOTO HHTETpaa.
14. Brruucnenue o0beMa U IO TOBEPXHOCTHU TeJla BPAICHHMS.
15. HecoOcTBeHHBIC HHTETPabl C OECKOHEUHBIMH MTpe/ieiaMi HHTETPUPOBAHUSL.
16. HecoOcTBeHHBIE HHTETPAJBI OT PA3PHIBHBIX (DYHKITHI.
17. Teopembl 0 CXOAUMOCTH HECOOCTBEHHBIX HHTETPAIIOB.
18. OmnpeneneHHblil HHTETPaAT Kak (YHKIUS MPENIEIIOB HHTETPUPOBAHHSI.
19. TlonsaTre o crieMUabHBIX (QYHKIHAX, OMPEIeNIeMbIX HHTErPAIAMH C TIEPEMEHHBIM BEPXHUM TIpeie-
JIOM.
20. TlousTHe 00 MHTETpaiaX, 3aBUCAIIMX OT MapaMeTpa.
21. Tloustne 00 mHTerpane mo mepe. /[BoitHol uHTerpan. Ero BeUuCIeHNe NBYKpPaTHBIM HHTETPUPOBA-
HUEM.
22. BbluuciieHUe IWIOMAJNA U 00beMa OCPEICTBOM JIBOMHOTO MHTErpaia.
2. O0OBIKHOBEeHHBIe AHUPPepeHILHAABHBIE YPABHEHHS
1. Ilonsrue o nudpdepenunansnom ypasaennu (V). 3agaua Komu s 1Y nepsoro nopsiaxa.
2. YpaBHEHHE C pa3JeNnsouMMucs nepeMeHHbIMe. Jlnneitnoe /Y.
3. OnnoponHoe nuddepeHIInaIbHOe YpaBHEHUE IIEPBOTO MOPSIKA.
4.  YpaBHeHM B NOJHBIX TuddepeHunanax.
5. 3apaua Komm ans muddepeHnnansHbIX ypaBHEHUH BBICIIINX TTOPSIIKOB.
6. VYpaBHeHHs, TOMyCKAOIIUE TOHWKEHUE MOPSIIKA.
7.  JluneiiHple onHOPOAHBIE ypaBHeHUs. OTpe/ieeHus] U CBOMCTBA.
8.  Pemenue nMHEHHBIX OAHOPOIHBIX YPAaBHEHUH C IOCTOSHHBIMU KO3 GHUIIMEHTaMU.
9.  Crpykrypa pelieHus TUHEHHOTO HEOJHOPOHOTO YPaBHEHUSI.
10. HaxozaeHue 4acTHOTO peleHus TMHEHHOr0 HEOIHOPOAHOTO YPaBHEHUS ¢ IOCTOSHHBIMH KO3 puiu-

€HTaMH U C NPaBOH 4acThIO CHEUAIBHOTO BU/A.
11. Meron BapHallii MPOU3BOJIBHBIX TIOCTOSHHBIX.
12. Hopmanbhsie cuctemsl 1Y, Pemenue cucrem 1Y ¢ HOCTOSHHBIME K03 QHIIMEHTaAMH METOIOM HCKIIIO-

YCHU.

1.

IV cemecTp

MaTemMaTHYeCKass CTaATHCTHEKA

I'enepanbHasi COBOKYIHOCTh U BbIOOpKa. CTatuctudeckas (GyHKIMs pacrupenencHus. CtaTucTudeckas
IJIOTHOCTH BEPOSATHOCTH. UNCIOBbIE XapaKTePUCTUKNA CTATUCTUIECKUX pacpeieNIeHI.
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2.  OCHOBHBIE IIOHATHUS O TOYECUHBIX OIICHKAaX mapaMcTpOB pacClpCACICHHA. OLICHKa MATEMATHYCCKOI'O OXKH-

3. Merozp! MOCTPOSHHS 3aKOHOB PACIIPEAEICHHS 10 ONBITHBIM JAHHBIM: METOJ] MOMECHTOB.

4. TIpyHIMT MAaKCUMAaJbHOTO MPAaBAOMIOI00MS.

5. JloBeputenbHbIE MHTEPBAIIBI U JOBEPUTEIbHASI BEPOATHOCTD. JJOBEpUTENIBHBIN HHTEPBAJ Ul MaTeMAaTH-
YECKOTO OKHIAHUS TP OOJIBIIIOM 00BEME BEIOOPKH.

6. [loBepuTenbHBIN HHTEPBAN AJISI MATEMATHIECKOTO OKHUIAHHUS IIPU MaJIoM 00beMe BHIOOPKH.

7. Tlonarue o CTAaTHCTHYECKUX TUIOTE3aX.

8. Bugpl runores. Kpurepuii [Tupcona 2.

9. Twmote3a o AMCHEPCHSIX NBYX HOPMAIBHBIX ciiydaiiHbix BennunHax (CB) (Tpy HEU3BECTHBIX CPETHIX).
l'umoTesa o aucniepcusax AByX HopManbHBIX CB (TTpy M3BECTHBIX CPETHHUX).

10. Muoromepnsie CB. @yHKIMS 1 MIIOTHOCTH pacnpezencHus nsymepaoit CB.

11. VYcnoBHble 3aK0OHBI pacnpeaeneHus. MoMeHTsI 1ByMepHoi CB.

12. HopmanbHbll 3aKOH Ha INIOCKOCTH. Y CJIOBHBIC MaTEMATHUCCKUE OXKUIAHUS.

13. Jluneitnas perpeccusl.

14. KoppensunoHHO-perpecCHOHHbIN aHan3. OyHKIMOHATIbHAS, CTOXaCTHYECKAasl U KOPPEISIMOHHAS 3aBU-
CHUMOCTH.

15. Ompenenenvie hopMbI MApHON KOPPEISAITUOHHON 3aBICUMOCTH.

16. PerpeccroHHBII aHATN3 TAPHOU JTMHEHHON 3aBUCUMOCTH.

17. KoppenaunoHHBIH aHAIN3 TapHOH TMHEHHON 3aBHCUMOCTH.

18. MHOXeCTBEHHEBII perpeccHOHHbIN aHanu3. CTaTHCTHYeCKUi KO (HUITMEHT MHOKECTBEHHOH JIMHEH-
HOH KOPPEISUOHHON 3aBUCUMOCTH U €r0 CBOMCTBA.

19. TIlonstue 06 omHO(aKTOpHOM AMCIIEpPCHOHHOM aHanmu3e. OOmas, GakTopHas U OCTaTOYHAsl CyMMBI
KBaJpaToB OTKJIOHEHUH. CpaBHEHHE HECKOJIBKUX CPEIHUX METOIOM AUCIEPCHOHHOTO aHAIN3a.

SAYET
IIT cemecTp

1. YucAaoBble H PYHKIHOHAABHBIE DPHAUABbI
Pan. Cymma pana.
OO6mre cBOWCTBA CXOAALINXCS PAIOB.
CpaBHEHHE PSIIOB C TOJIOKUTEIbHBIMU YJICHAMH.
ITpusnak cxonumoctu anambepa 1is ONIOKUTEIBHBIX PSAIOB.
PanukanbHbIi npu3Hak cxoauMocTy Ko Asist HOJIOXKUTENbHBIX PSAIOB.
WHTerpanbHblii IpU3HaK cxoanMocTH Kommm 1t MOJI0KUTENbHBIX PSIIOB.
3nakouepenyromuecs psaabl. Teopema JleiiorauIa.
3HaKonepeMeHHbIE PsiIbl. AOCOIOTHAS M YCIOBHAS CXOJAMMOCTH.
OyHKINOHAIBHBIE PsIJIbl U UX CBOMCTBA.
0. Crenennsle psaapbl. Teopema AbGens.
11. CgoiicTBa CTETIEHHBIX PSIOB.
12. Psn Teitnopa.
13. DKCIOHEHIUANBHBIN PsjL.
14. Psanpr Tefinopa s cuHyca ¥ KOCHHYCA.
15. Berumncnenue 3HaueHUS QYHKIUN IIYTEM PasIOKEHUS B CTENIEHHON PAI.
16. BeruucneHue UHTErpaioB MyTeM Pa3yIOKEHHS B CTETICHHOM Psil.
17. TpubnmxenHo# pemenne aupdepeHIranbHbIX YPaBHEHHH C TOMOIIBIO PSAIOB.
18. TpuroHomerpuuecKue psbl.

BOoNo Ok WNE

2. Teopusa BepoOATHOCTEH

1. OcuoBHble noHATHS U onpeAenenus. CiaydaiiHble coObITH. Kiaccniyeckoe M CTaTHCTHUECKOE Ompesie-
JICHUS BEPOSITHOCTH COOBITHS.

2.  OcHOBHBIE TEOpEMbI TEOpUH BeposiTHOCTEH. [TomHas Tpymma CoOBITHIA.
3aBHUCUMBIE U HE3aBHCUMBIE COOBITHS. Y CIIOBHAS BEPOSTHOCTH. TeopeMa yMHOKEHHS BEPOSITHOCTEH.
®dopmyia mosHO# BeposTHOCTU. BeposTtHocTh rumnores (hopmyna Baiieca.
Crnyuaitnas BennanHa (CB). 3axon pacnpenenenns CB. OyHknus pacnpeneneHus, e CBOWCTBA.
@yHKIHA IUIOTHOCTH, €€ cBoMcTBa. Xapakrepuctuku CB.
bunomuanbeHeIil 3akoH pacnpenenenus CB, ero cBolicTBa, XapakTepUCTHKH.
Pacnipenenenue Ilyaccona, ero xapakTepUCTUKH.
PaBHOMEpPHOE 1 MOKa3aTENBHOE paclpeieneHns HenpepbiBHOW CB.

©ooNo O~ W
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10. Hopmanbhslii 3akoH pacnpenenenus CB. @ynkuus miotHoctd. HopMupoBaHHOE HOpManbHOE paciipe-
nenenue. aTerpan BepostHocTel (hyHkius Jlammaca.

11. BeposTHOCTP MonagaHus B 3adaHHBIA HHTEpBaI. [IpaBuio Tpex curM. ACHMMETPHS U DKCITECC.

12. BeposiTHOCTH HAacTYIUICHHUS COOBITHI MTPU HE3aBUCUMBIX HCTIBITaHUSX (hopmynbl beprymnu, [Tyaccona,
JIoKasibHas Teopema Jlamaca.

13. 3akon 6onpmux uncen. Teopema YeOblmena, yacTHbIH ciydait TeopeMbl. Teopema beprymmm. [Tonstue
0 Teopeme JIanyHoBa.

14. TlonsTHe O ciyYailHBIX MpOLECCAaX U UX XapaKTEPUCTHUKAX.

3. METOOHYECKHE MATEPHAABI, ONPEAEASAIOINIHE IIPOOEAOYPY
H KPUTEPHH ONEHHBAHHSA CPOPMHPOBAHHOCTH KOMIETEH-
IHH IIPA MPOBEAEHHH IIPOMEXYTOYHOH ATTECTAILIHH

KpuTepuu ¢opMHPOBaAHHSI OLLEHOK II0 OTBETAM Ha BOIIPOCHI, BBIOAHEHHIO Te-
CTOBBIX 3aZaHHH

»  OLICHKA «OTJHYHO» BBICTABISIETCS 00YJArOMIEMYCs, €CJTM KOJUYECTBO MPABUIHHBIX OTBETOB
Ha Borpockl coctaBisieT 100 — 90 % ot obmiero o6béMa 3a1aHHBIX BOITPOCOB;

»  OLICHKA «XOPOIII0» BHICTABIISICTCS 00YJarOMIEeMYCsl, €CITH KOJIMYECTBO IIPABHIILHBIX OTBETOB Ha
Borpockl — 89 — 76 % ot obmiero o0bEMa 3aJaHHBIX BOIIPOCOB;

»  OLICHKA «Y/AOBJIETBOPUTEIBLHO» BBHICTABIISCTCS 00YJAIOIIEMYCsI, €CIIH KOJIMYECTBO TPABHIIb-
HBIX OTBETOB Ha TECTOBBIE BOMPOCHI — 75 — 60 % oT 00111ero 00bEMa 3aJaHHBIX BOIIPOCOB,

»  OLICHKAa «HEYJAOBJIETBOPUTEJIBLHO» BBICTABISICTCS OOYYarOMIEMYCs, €CIM KOJHMYECTBO TIpa-
BHJIbHBIX OTBETOB — MeHee 60 % oT o01iero o0béMa 3a1aHHBIX BOIIPOCOB.

Kpurepnu ¢opMHPOBaHHSI OLIEHOK IIO pe3yAbTaTaM BBINOAHEHHS 3aJaHHH

«OT1an4HO / 3a4TEHO» — CTABUTCS 32 PabOTY, BHIMOJIHEHHYIO MOJHOCTBIO 0e3 OmMOOK U Hegoue-
TOB.

«Xopomo / 32a4TeH0» — CTABUTCS 332 PadOTY, BBIMOIHEHHYIO MMOJHOCTHIO, HO MPU HAJTMYHUU B HEH
He 0osiee 0IHOM HerpyOoi OIIMOKM U OJJHOTO HEJ04eTa, He OoJiee TpeX HEI0UETOB.

«YI0BJIETBOPUTEJIBHO / 3a4TEH0» — CTABUTCS 32 pabOTY, €ClU 00yJaroIIniics MPaBUIBHO BBIIOJ-
HUT He MeHee 2 / 3 Beeil pabOThI HITH JOMYCTHIT He O0siee 0JJHOM rpy0oit OIHOKH U IBYX HEJO0YCTOB, HE
6onee ofHOM TpyOOIt M OAHON HerpyOoii omMOKH, He OoJiee TpeX HerpyObIX OIMOOK, OJJHON HEerpy0oil
OLIMOKY U JIBYX HEJJOUETOB.

«Heyn0B/1eTBOPHTEJIbHO / HE 32YTEHO0» — CTABUTCS 32 pabOTYy, €CIIU YHCIIO OUIMOOK M HEJIOUYETOB
MPEBBICHIIO HOPMY JIJIsl OLICHKH «Y/IOBJICTBOPUTEIHLHO» MM MPAaBUIILHO BBIMOJIHEHO MeHee 2 / 3 Bcei
paloThI.

Buowt owubox:

V' 2pybbie ouubK: He3HAHUE OCHOBHBIX NOHAMULL, NPAGUL, HOPM, HE3HAHUE NPUEMO8 PeUleHUs. 3a-
0au; ouwubKU, NOKA3bLIBAIOUUE HENPABULILHOE NOHUMAHUE YCII08UA NPEOTOHNCEHHO20 3A0AHUSL.

v’ nezpybule owubKu.: HeMOYHOCMU HOPMYIUPOBOK, ONPEOeNeHUl,; HEPAYUOHALbHbL 6b1O0D X00d
peuenus.

v’ Hedouembvl: HepayUOHAIbHBLE NPUEMbL BLINOTHEHUS 3A0AHUSL; OMOCTbHbIE NOZPEUHOCIU 8 (hop-
MYUPOBKE 8b160008, HEOPENHCHOE BbINOTHEHUE 3A0AHUS.

KpuTepuu ¢opMHPOBAHHSI OLIEHOK IO 3K3aMEHY

«OTJII/I‘IHO» - CTy,HeHT an/I06pen HCO6XO}II/IMBIC YMCHI/IH U HaBBbIKH, HpOJIeMOHCTpI/IpOBaII HaBBIK
HpaKTI/I‘IeCKOFO HpI/IMeHeHI/IH HOHy‘-IeHHI)IX 3HaHI/II>’I, HC )IOHYCTI/IJ'I JIOTUYCCKUX U q)aKTI/I‘IeCKI/IX OIlun-
OOK.

«XOpOl[IO» — CTy,I[eHT an/I06peJ1 HeO6XOHI/IMI)Ie YMeHI/Iﬂ 1 HaBBIKH, HpOHeMOHCTpHpOBaJ'I HaBBIK
HpaKTI/I‘-IeCKOFO HpI/IMeHeHI/IH HOHy‘-IeHHBIX 3HaHI/II>'I; ,Z[OHYCTI/IJI HC3HAUYUTCIIBHBIC OLHI/I6KI/I N HCTOYHO-
CTH.
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«Y10BJIETBOPHUTEJIBHO» — CTYJCHT JIOMYCTHII CYIIECTBEHHBIC OIINOKHU.
«HeynoB/1eTBOPUTEJIBHO» — CTYICHT JAEMOHCTpUPYET (pparMeHTapHble 3HAHUS H3Y4aeMOIo
Kypca; OTCYTCTBYIOT HEOOXOIMMbIE YMEHHS U HABBIKH, IOMYIIEHBI TPyObIe OLIHOKH.

KpuTepuu (poOpMHPOBAHHSA OLIEHOK II0 3a4eTy

«3auTeH0» — CTYIEHT JEMOHCTPHUPYET 3HAHUE OCHOBHBIX Pa3/ENIOB MPOrPAMMBI U3Y4aeMOTo
Kypca, ero 0a30BBIX MOHATHH M (QyHIaMEHTAJIbHBIX MpoOJIeM; MpuoOpen HEeoOXOIUMBbIE YMEHUS U
HaBBIKM, HE JOIMYCTHJI (PaKTUYECKUX OLIMOOK IPU OTBETE, NOCIEA0BATENBHO U JIOTHYHO U3J1araeT Teo-
peTHUYecKUi MaTepuall, JOIyCKas JUIIb HE3HAUUTEIbHbIC HAPYIIEHUS I0CIIE10BATEIbHOCTH U3JI0KEHUS
U HEKOTOPBIE HETOYHOCTH.

«He 3a4TeHO» — CTyIEHT IEMOHCTPUpPYET (parMEeHTapHbIE 3HAHUS OCHOBHBIX Pa3/ieiioB IpO-
rpaMMbl U3y4aeMoro Kypca, ero 6a30BbIX HOHATHH M (QyHJAaMEHTaIbHBIX IIPOOJEM; c1a00 BbIpakeHa
CIIOCOOHOCTH K CAMOCTOSATEIEHOMY aHATTUTHYECKOMY MBIIIJICHUIO, UMEIOTCS 3aTPYIHEHHS B U3JI0KEHUT
MaTepuaia, OTCYTCTBYIOT HEOOXOAMMbIE YMEHUS U HaBBIKU, JIOMYIIEHbl IPyObIe OIINOKM U HE3HAHUE
TEPMHUHOJIOTHH.
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