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1. Ileau ocBOeHUS AUCHUILINHbI

K ocHOBHBIM HeJIAIM OCBOCHUS AUCHMILTUHBI «O01as pusnkay cienyeT OTHECTH:

° dopMHpPOBaHUE HAYYHOTO MHUPOBO33PEHUS U COBPEMEHHOTO (PU3UUECKOTrO
MBIIICHHS;
o [IpuoOpereHne MNpPaKTUYECKUX HABBIKOB, HEOOXOIMMBIX JJIs U3y4eHUs

CCTCCTBCHHOHAYYHBIX, O6Hl€Hp0(1)CCCI/IOHaHLHBIX N CIICHHAJIBHBIX NJUCIUIIIINH

K ocHOBHBIM 3a7a4aM OCBOCHUS AUCHUILUIUHBI «O01as pu3ukay ciemayeT OTHECTH:
o N3yuenne oOmer ¢usuku B 00BEME, COOTBETCTBYIONIEM KBaIM(pUKAIIUN
OakayiaBpa

2. Mecro nucuuninnbl B cTpykrype QOII 0akanaBpuara

Hucuuminna «O6mias Gusnka» BXOIUT B 00s13aTeNIbHYIO 4acTh B pasnen dusuka. Ee
M3y4YeHHE 00eCTICUNBACT U3YyUCHHUE TUCITUTIINH:

B ocnoenoui uacmu:

o JIucKkpeTHas MaTeMaTHKA,

o Ocuossl UKT.

B uwacmu, popmupyemotii yuacmnuxkamu oo6pazoeamenbHbix OMHOUEHUL.
o OCHOBBI IPOTPAMMUPOBAHUS;

AJNTOPUTMUYECKOE TPOTPAMMUPOBAHUE;

KowmrmnekcHas matemaTtuka u quddepeHnnanbHble YpaBHEHUS,
Teopust BEpOSTHOCTEM;

du3suka.

3. IlepeyeHb MIIAHNPYEMbIX Pe3yJIbTATOB 00y4YeHHS 10 JUCHHUILINHE,
COOTHECEHHbIE ¢ IVIAHMPYEMbIMHU Pe3yJIbTATAMH 0CBOCHHS 00Pa30BaTeIbHOIMI
NporpaMMmblI

B pesynbrare ocBOCHUSI TUCHHUILIUHBI y 00ydaromuxcs GOpMUPYIOTCS CIEIYIONTHE
KOMITETCHIIMM U JIOJKHBI ObITh JOCTUTHYTHI CJIEIYIONIUE PE3yJbTaThl OOYUYEeHHS KaK
sTan GOpPMHUPOBAHUS COOTBETCTBYIOIIMX KOMITETCHITUIA:

Kon B pe3yabTarte ocBoeHusI IlepeyeHb MIaHUPYyeMBbIX
KOMIIETEHIIUHN o0pa3oBaTe/IbHOM pe3yJibTaToOB
NporpamMmblI 00y4eHMS MO0 TUCHMUILIHHE
o0y4yaromuiics J0J1KeH
00J1a1aTh
VYK-1 Cnocoben ocymiectisitb | @ YK-1.1. 3Harb: OCHOBBI (DU3UKO-
MTOUCK, KPUTUYECKU I MaTeMaTUYECKOro arnmapara
AHAJIN3 U CUHTE3 e YK-1.2. YMmers: BBISBJISITD
uH(pOpMaIuu, IPUMEHSITh | €CTECTBEHHOHAYYHYIO CYIIHOCTb
CUCTEMHBIN MOJX0]T po0sieM, BO3HUKAIONIUX B MPOIECCEe




poecCHOHANTEHOM NESITEIbHOCTH

OIIK-1 CriocoOeH nmpuMeHsITh e OIIK-1.1. 3uarb:  OcHOBHBIE

€CTECTBEHHOHAYYHBIC 3aKOHBI U TIOJIOKEHUS (PU3UKU

0OIlIeMH)KEHEPHBIC 3HAHUSI, | ® OIIK-1.2. YMmers:

MEeTO/bl MaTeMaTudeckoro | opMupoBaTh HAYYHYIO  KapTHUHY

aHanau3a u MUpa Ha OCHOBaHUU (U3UUECKUX

MOJIETTUPOBAHMUS, 3HAHUM

TEOPETUYECKOTO U

AKCIIEPUMEHTAIILHOTO

UCCJIeIOBAHUS B

npodeccruoHanbHON

NESTETLHOCTH

4. CTpyKTYypa " coepKaHue TUCHUILTHHBI

OO6masi TpyAOEMKOCTh AUCIUILIMHBI COCTaBJISIET 4 3a4€THBIX €IuHUIIbIL, T.e. 144
aKaJIeMUYECKHX Yaca (U3 HUX 72 yaca — CaMOCTOsITeNbHAs padoTa CTYAEHTOB).
Pazgensr quctumnnasl «OO0mas gusuka» M3ydaroTcs Ha MEPBOM Kypce B NEPBOM
cemecTpe, popmMa KOHTPOJIS - IK3AMEH.

CrpykTypa U cojepkanue IUCHMIUIMHBI «OO0mas ¢u3nka» mo Cpokam U BHJAM
paboTel oTpakeHsl B [Ipunoxenun 1.

Conep:xkaHue pa3/iesioB THCHUTIHHBI

Ne . KoauuecTBo CemecTtpbl
Buj yueOHoii padoThl
n/n 4acoB 1 cemecTp
1 | AyautopHble 3aHATHSA 72 72
B ToMm uuce:
1.1 | Jlexkuun 36 36
1.2 | CemuHapckue/mpakTHUECKUE 3aHATUS 36 36
1.3 | JJabBopaTopHble 3aHATHS - -
2 | CamocrosiTesibHasi padoTa 72 72
B ToM ynce:
2.1 | BeimonHeHne JOMAITHUX 3aaHUAI 36 36
2.1 | BemomHeHHne pacyeTHO-TpaduIecKux padboT 36 36
3 | [IpomekyTOUYHAs aTTeCTAIUS
OKk3ameH + +
Hroro: 144 144

5. O0pa3oBare/ibHbIE TEXHOJIOTHU, IPUMEHsSIeMbIe IIPU OCBOCHUH TN CIMILIMHBI

Meronuka mnpenomaBaHusi auCHMIUIMHBI «OO0mas Qusnkay W peaau3anus
KOMIIETEHTHOCTHOTO  NOAXOJa B  M3JIOKEHUM W  BOCIPUITHHA  MaTepuala
MPETYyCMaTPUBAIOT MCIIOJIB30BaHUE CIEIYIONUX aKTUBHBIX U WHTEPAKTUBHBIX (HOpM



POBE/ICHUs] TPYNIOBBIX, UHIUBUAYAIbHBIX, ayAUTOPHBIX 3aHSATUNA B COYETAHUM C
BHEAYJIUTOPHON paboTO#l ¢ 1enbio (OPMHUPOBAHUS M Pa3BUTHs MPO(PECCHOHATBHBIX
HaBBIKOB 00YYarOIIUXCS:

J MPUBJICYCHUE JTYYIINX CTYJCHTOB K KOHCYJIbTHPOBAHUIO OTCTAIOIINX;

J MOATOTOBKA, TPEICTABICHUE W OOCYXKICHUE IMPE3CHTAIlMd Ha CEMUHAPCKHX
3aHATHSAX;

J OpraHM3alus U IPOBEJCHUE TEKYIIETO KOHTPOJIS 3HAHHW CTYIIEHTOB B (hopme
OJIaHKOBOTO TECTUPOBAHUS;

J UCTIOJIb30BAHNE WHTEPAKTUBHBIX (OPM TEKyllero KOHTpois B (opme
ayJUTOPHOTO U BHEAYJAUTOPHOTO HHTEPHET-TECTUPOBAHUSI;

J UTOTOBBI KOHTPOJIb COCTOUT B YCTHOM DK3aMEHE M0 MaTEeMaTHUKE C YU4ETOM

PE3YJIbTATOB BBIINIOJIHCHNA CaMOCTOATCIIbHBIX pa60T.

6. OueHoOYHBIE cpeacrBa AJd TEKYIIEro KOHTPOJIA yCII€eBaEMOCTH,
HpOMe)KyTO‘lHOﬁ aTreCTallum 110 uToraMm OoCBOCHUA JUCHUIIJINHBI yqeﬁﬂo-
MeTOoAMYecKoe o0ecreyeHue CaMoCTOSATeILHOH paﬁon CTYACHTOB

B mporiecce 00yueHuss Ha MEpBOM Kypce MCIOIB3YIOTCS CICAYIOIIUE OIICHOYHBIC
(GhOpMBI  CaMOCTOSITETILHOW pabOThl CTYJCHTOB, OIICHOYHBIC CPEJICTBA TEKYIIETO
KOHTPOJISI yCTIEBAEMOCTH M ITPOMEKYTOUYHBIX aTTECTAIUN:

OlieHOYHBIE CpPE/ICTBA TEKYIIETO KOHTPOJIS YCIEBAEMOCTH BKJIIOYAIOT KOHTPOJIbHBIC
BOIIPOCHI M 3ajiaHusi B (hopMe OJIaHKOBOTO TECTHPOBAHUS JIJII KOHTPOJS OCBOCHUS
00yJaroIMMUCS Pa3esioB TUCIUIIINHBL, ipuem PI'P.

OO6pasipl TeCTOBBIX 3aaHul, 3ananuii PI'P, KOHTpONIBHBIX BOIIPOCOB M 3aaHUN IS
MPOBEJICHUSI TEKYIIErOo KOHTPOJSA, HK3aMECHAIMOHHBIX OWJIETOB TMPUBEACHHI B
[Ipunoxenun 2.

6.1. @OH/1 OLIEHOYHBIX CPEACTB IJIsl MPOBEAEHHsI TPOMEKYTOYHOM aTTeCTAIIMH
o0y4yamomuxcs mo qucuumiinie «Oomas pusnka
6.1.1. TIepeueHb KOMIIETEHIHIT ¢ yKa3aHUEM 3TANOB UX GOPMUPOBAHUSA B

npouecce 0OCBOEHHUs 00pPa30BaTeJIbLHOI MPOrpaMMBbl.

B pe3ynbrarte 0CBOCHUS TUCHUILUIMHBI (POPMUPYIOTCS CIEAYIONINE KOMITIETCHIIUN

Kox B pe3yabTaTte ocBoeHHs 00pa30BaTeJIbHOM POrPAMMBbI
KOMIIETEHIIUH 00yUalIIMiics T0JKeH 00J1a1aTh
VYK-1 Crioco0eH oCymecTBIATh MOUCK, KpUTUUECKUN aHAIU3 U CUHTE3

nH(hOpMAaIK, TPUMEHSITh CHCTEMHBIN MTOAXO0/

OIIK-1 CnocobeH NPUMEHATh €CTECTBEHHOHAYYHbIE U OOIIEUHKEHEPHBIE




3HAaHUA, MCTOAbI MATCMATUYICCKOI'O aHaJIM3a U MOJICITIMPOBAHWAA,
TCOPECTUUCCKOI'O U SKCIICPUMCHTAJIIbHOI'O UCCIICIOBAHMA B

npoecCHOHANTEHOM NEeSITETEHOCTH

B npouecce ocBoeHus: o0Opa3zoBaTeIbHON NPOrpaMMbl JaHHBIE KOMIIETEHLIUH, B TOM
YHClIe MX OTHENIbHbIE KOMIIOHEHTHI, (POPMHUPYIOTCS MOSTAmHO B XOJA€ OCBOCHUS
oOyJaronMMuUCs AUCHUIUIMH (MOAYJEH), MPAaKTUK B COOTBETCTBUM C Y4YEOHBIM
IJIAHOM M KaJICHJIAPHBIM rpadukoM ydeOHOTO TIpolecca.

6.1.2. Onucanue moka3zartesieil 1 KpUTEpPHEB OLIEHUBAHUS KOMIIETEHIIUIA,
(opMHPYEMBIX [0 HTOraM OCBOEHHUS THCHHILUIHHBI, OMIMCAHUE HIKAJT

OIICHUBAHMUA

[Toka3zaTenem OLICHMBAaHUS KOMIETEHIIMI Ha Pa3IMYHBIX 3Tamax UX (GOPMHUPOBAHUS
ABJIIETCS JOCTM)KEHHE OOYYaIOIIMMUCA IUIAHUPYEMBIX PE3yJIbTaTOB OOY4YEHHUsS II0

IUCLHUILINHE.

OIIK-1 CnocoGeH mNpUMeHATh €CTeCTBEHHOHAY4YHble WU OOlIeHMH)KeHepHble 3HAHHUSA, MeTO/Abl

MATEMATHYECKOI0 AaHAJU3a M MOACJUPOBAHHUS, TEOPETHYECKOI0 U IKCIEPUMEHTAILHOIO
HCCJIeIOBAHUSA B IPO(EeCCUOHATBHOM AeSITeJIbHOCTH
Kpurepun oueHnnBanust
IHoka3zareun
2 3 4 5
YK-1.1 3natn: OOyuaromuiics OOyuarormuiics OO0yuarormuiics OO0yuaromuiics
OCHOBBI HU3UKO- JEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
MaTeMaTHYECKOTro MOJTHOE OTCYTCTBUE | HETOJHOE JIOCTATOYHO MOJTHOE
ammapara WM HEJIOCTATOYHOE | COOTBETCTBHUE riyOOKHe 3HAHUS COOTBETCTBHE
COOTBETCTBHE 3HAHUI MporpaMMe: | KOHTPOJIUPYEMBIX 3HAHUI IPOrpaMMe
3HAHWN JIOITyCKaI0TCS pasienoB JUCITUTUTAHBI,
KOHTPOJIMPYEMBIX OHH/I6KI/I, JUCIUITIIINHBI, JJOTUYHO U
paszienoB MPOSIBIISIETCS OTBEYAaeT Ha BCE apryMEeHTUPOBAaHHO
MaTeMaTHKH: He HEJI0CTATOYHOE, BOIPOCHI, B TOM OTBEYaeT Ha BCE
crocobeH MOBEPXHOCTHOE qucie BOIMPOCHI, B TOM
apryMEHTUPOBAaHHO | 3HAHUE TCOPHUH, JIONIoJIHUTENbHBIE. B | uncie
U TIOCIIE/IOBATENBHO | CyTH METOJIOB. JIJIs1 | TO ke BpeMs Ipu JIOTIOTHUTEIbHBIE,
nusjaraTtb MaTepuall, IMOJIy4YCHUA OTBETC O0IIyCKAcT IIOKAa3bIBACT
HENPaBUIHHO MPaBIIILHOTO OTBETA | HECYIIECTBEHHBIE BBICOKHIA YPOBEHb
OTBEUaeT Ha TpeOyroTCs MOTPEITHOCTH WIIN TEOPETUIECKOM
JIOTIOJTHUTENIbHEIC YTOYHSFOIIIHE JTAeT HEJJOCTATOYHO | MOATOTOBKHU
BOIIPOCHI UJIN BOIIPOCHI, TIOJIHBIC OTBCTHI
3aTpyAHSETCS C
OTBETOM
OIIK-1.1. 3uaTh: OO6yuaromuiics OO0yuaromuiics OO0yuaromuiics OO0yuaromuiics
OCHOBEI BBICHIEH JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
MaTeMaTHKH, MIOJTHOE OTCYTCTBUE | HETIOJHOE JIOCTaTOYHO MOJTHOE
WH(POPMATHKHU U WJIH HEJOCTATOYHOE | COOTBETCTBHE riryOOKre 3HAaHUS COOTBETCTBHE




MIPOrPaMMHUPOBAHUS

COOTBETCTBHE
3HAHWUHI
KOHTPOJIUPYEMBIX
pasnenoB
MaTEeMaTUKU: HE
crocodeH
apryMEeHTHPOBAaHHO
1 M0CJIEAOBATEIHLHO
u3Jarath MaTepHall,
HENPaBUIHHO
OTBEYaET HA
JIOTIOJIHUTEIbHbBIE
BOIIPOCHI HITH
3aTPYAHSICTCS C
OTBETOM

3HaHUU MPOTpaMMe:
JIOTTYCKAIOTCS
OIITHOKH,
MPOSBISACTCS
HEJ0CTaTO4HOE,
MTOBEPXHOCTHOE
3HaHUE TEOPHH,
cyTH MeToAoB. [{ns
MOJTyYeHUS
MIPaBUJIBHOTO OTBETA
TpeOyroTCS
YTOYHSIOIIIHE
BOTIPOCHI,

KOHTPOJIUPYEMBIX
pasnenoB
JUCIUTUINHEL,
OTBCYACT Ha BCE
BOIPOCHI, B TOM
YHCIIe
OMOJIHUTENbHBIE. B
TO K€ BpeMsI IIpH
OTBETE JIOITyCKaeT
HECYIIECTBCHHBIC
MOTPEITHOCTH WU
JlaeT HEJOCTaTOYHO
ITOJIHBIE OTBETHI

3HaHUU NporpamMme
JACUUIUINHBL,
JIOTUYHO U
apryMEHTHUPOBAHHO
OTBEYacT Ha BCE
BOIIPOCHI, B TOM
qucie
JIOIIOJIHUTENbHBIE,
MOKa3bIBaCT
BBICOKUU YPOBEHB
TEOPETUYECKOUN
[IOATOTOBKHU

HIxaja oueHUBaHUSA Pe3yIbTATOB POMEKYTOUYHOM ATTECTALMU U €€ OIMCAHUE:

DopMa NPOMEKYTOUYHOM aTTECTAUMM: IK3AMEH

[IpomexxyTouHas arrectauusi oOydaromuxcs B (opMe SK3aMeHa MPOBOJUTCSA IO
pe3yibTaTaM BBIOJHEHUS BCEX BHUAOB Y4YE€OHOM paldOThl, MPEIyCMOTPEHHBIX
y4€OHbIM IUIAHOM MO JAHHOM NMCUHUILIMHE, MPU 3TOM YUYUTHIBAIOTCSA PE3YJIbTAThI
TEKYyLIETO KOHTPOJISI YCIIEBAEMOCTH B TeueHHE cemecTpa. OLeHKa CTeneHu
JOCTHKEHHS 00yUaIOLUMUCS TUIAHUPYEMBIX Pe3yJIbTaTOB 00YUEHUSI IO TUCLUIUINHE
IIPOBOAMUTCS IIPENOJaBaTEIeM, BEAYIIMM 3aHATHSA 10 AUCUUILIMHE METOAO0M
DKCHEPTHOW OIeHKU. Ilo uroramM npoMeKyro4HOM arrecTaluu I0 JUCLUIUIMHE
BBICTABJISIETCS  OLIEHKA «OTJIMYHO», «XOPOILIO», «YAOBJICTBOPUTEIBLHO» WU
«HEYIOBJIETBOPUTEIILHOY.

Ikajaa oneHuBaHUA Onucanue

BCE o0s13aTejIbHbIE
MOATOTOBKH CTy/I€HTA K MPOMEKYTOYHOM
aTTrecTanmm, MPEeTyCMOTPEHHBIE MpOrpaMMou
TACIUIIIAHBL. CTyJIEHT I€MOHCTPUPYET COOTBETCTBUE
3HAHUH, YMEHHU, HaBbIKOB MMOKAa3aTeIIsIM,
MIPUBEICHHBIM B TabNuIax, ONEpUPYyET
NpPUOOPETEHHBIMA 3HAHUSAMH, YMEHUSMH, HaBBIKAMH,
MIPUMEHSET UX B CUTyalUsIX MMOBBIIIEHHON CJIOKHOCTH.
[Ipr TOM MOTYT OBITh JOMYIIEHBl HE3HAYUTEIHLHBIC
OMMOKH, HETOYHOCTH, 3aTPyJAHEHHUS MPU TMEPEHOCE
3HAaHUW U YMECHUHW Ha HOBBIE, HECTAHIAPTHHIC 3a1a4H.

Brimonnenst YCJI0BUA

OTJIu4HO

BCE 00s13aTeJIbHbIC
CTYy/JeHTAa K
MpPEAyCMOTPEHHbBIE

BreimoHeHbBI
NMOATrOTOBKH
aTTeCTAllMH,

yCJIOBHS
NPOMEKYTOYHOM
IIPOrpaMMOU

Xopouo




JucuuIInHbl. CTyIeHT NEMOHCTPUPYET COOTBETCTBUE
3HAHW, YMEHHUI, HAaBBIKOB IIOKAa3aTelIsIM,
IIPUBEICHHBIM B TabIMIax, OIepUpyeT
NpUOOPETEHHBIMH 3HAHUSMH, YMEHUSMH, HaBBIKAMHU.
B T0 )€ BpemMs Ipu  OTBETE  JOIYyCKaeT
HECYILECTBCHHBIE IOTPEIIHOCTH, 3aJayd pPELIAcT C
HEJI0YETaMH, HE BIUSIOIIMMH Ha OOIINIA X0/ PEILICHHUS.

Brinoanensl BCE o0s13aTe/IbHbIE YCJI0BUA
MOArOTOBKH CTYJAEHTA K NMPOMEKYTOYHOM
aTTecTalmm, MPETyCMOTPEHHBIE POrpaMMONn
aucuumuinHbl. CTYAEHT IEMOHCTPUPYET COOTBETCTBUE
3HAHUM, YMEHUH, HABBIKOB MOKa3aTeIIsIM,
MIPUBEACHHBIM B Ta0IUIAX, ONEpUpyeT
MPUOOPETECHHBIMU 3HAHUSMH, YMEHUSMH, HABBIKAMHU.
Ho mokaspiBaeT HerjayOOKHEe 3HaHHS, NMPU OTBETE HE
JIONyCKaeT TPYObIX OIIMOOK WM TMPOTUBOPCUHH,
OJIHAKO B (OPMYIUPOBAHUM OTBETa OTCYTCTBYET
JIOJDKHAsL CBSA3b MEXY AHAJIM30M, apryMEHTAIlMEeu H
BBIBOJIAMH, B PEIICHUU 3aJa4 MOTYT COAECPHKATHCS
rpyObie ommoOKu. Iy moyueHus IpaBUIIbLHOTO OTBETA
TPEOYIOTCS YTOUHSIOIINE BOIIPOCHI.

yI[OBJ'IeTBOpI/ITGJII)HO

He BbIIIONIHEHE! 00s13aTe/IbHBIE YCI0BHUS MOATOTOBKHU
CTYACHTA K  NPOMEXKYTOYHOM  aTTeCTALUM,
MPEeAYCMOTPEHHBIE MporpamMMon aucuuiuivasl, WMJIN
CTYIEHT JEMOHCTPUPYET HEIOIHOE COOTBETCTBUE
3HaHUU, YMEHUI, HAaBBIKOB MIPUBEICHHBIM B TaOJIMIIAX,
JIOMYCKAIOTCA 3HAUUTEIbHbIE OIIMOKHU, MPOSBISETCS
OTCYTCTBUE 3HAHUW, YMEHWW, HABBIKOB 110 DALY
IIOKA3aTeNIeH, CTYJIECHT HWCHBITHIBAET 3HAYUTEIIbHBIE
3aTPYJHEHHS] TpU  ONEPUPOBAHUM  3HAHUAMU U
YMEHHUSIMU.

HeynosneTBopurensHo

@DOH/IbI OLIEHOYHBIX CPEJICTB MPEACTABICHBI B IPUIIOKEHUU 2 K paboueil mporpamme.

7. YueOHO-MeTOANYeCKOe U HHPOPMAIIMOHHOE o0ecrieuyeHne JUCHUIINHbI
a) OCHOBHAas JiuTeparypa:

T.U. Tpodpumona, «Kypc dbuzukmny», 2012.
o A.Tl'. YeproB, A.A.BopoOréB, «3amaunuk mo ¢pusnkey, 2008.

0) 1ONOJTHMTEJIbHAS JJUTEepaTypa:
o H.I1. KanamnukoB, M.A. CMonasipeB «OcHoBbI puzuku» Tom 1, 2003



° 10.A .bpaxkun, B.H. Cuzsaxosa, A.M. Uebantok, «MexaHuka, JlabopaTopHbIe
paboTel NeNe101-109», 2003

° FO.A. bpaxkun, JI.B. bab6akosa, E.b. BonoummHoB u 1p. «IEeKTPpUYECTBO U
Mar"eTusM, gabopatopubie padoTsl NeNo201-211», 2005;

° B.M. Asmioxuna, I0.A. bpaxkuna, B.II. JleBun u np. «BoaHoBas onrtuka,
nabopaTtopHbie paboTsl Ne3.01-3.11» 2004;

° NJI. Tanctan, A.E. Topckuii, H.K. TacaukoB u ap. «J/luHamuka
MOCTYNaTeNbHOTO JIBIYKEHUS», 1a00paTopHbIil npaktukym 312-2, 2008

o AJO. My3sbruka, H.I1.Kamamuukos. H.B.Tpyburnuna u ap. «3akoHb
COXpaHEHUsl MpU MOCTYNATEIbHOM ABUKEHUN»,JJA00PATOPHBIA MpakTUKyMm 312-4,

2008

o A JO. My3bluka «MarHuTHoe MOJIE€ B Cpelax», Ja0OpPaTOPHBIA MPaKTUKYM
312-11, 2008
° B.A. 3araiinos, A.E. I'opckuii, H.K. I'acuukoB u ap. «Kosiebanust u BOJTHBI»,

naboparopHslil mpaktukym 312-15, 2008
o A. K. Macnos, B.W. Ilonos, B.II. Kpacun u ap. «udpakuus ceray,
naboparopHsblil mpaktukym 312-18, 2008

o A.b. JleonteeB, A.E. Topckmii, H.K. T'achmkoB u 1p. «OCHOBBI
CIEKTPOCKOIUMNY, JabopaTopHbIil mpakTukym 312-26, 2008
° B.B. CkoGeneB, B.A. Ilogxomsuna, H.K. TI'achukoB u ap. «KBanTtoBas

¢busukay, nabopatopHbiil mpaktukym 312-27, 2008

B) IPOrpaMMHOe o0ecrnevYeHne 1 MHTePHeT-Pecypcehl:

[IporpammHoe obecnieueHre He MPeayCMOTPEHO.

[Tone3nble yueOHO-MeTOAUYECKHE W MH(OPMALIMOHHBIC MaTepUabl MPEACTaBICHbI
Ha caiite: http://mospolytech.ru/index.php?1d=4540

Kaxapiii cTyaeHT oOecnedeH WHIWBHAYATbHBIM HEOTPAHWYEHHBIM JIOCTYIIOM K
AJIEKTPOHHBIM OMOJIMOTEKaM YHUBEPCUTETA

(elib.mgup; lib.mami.ru/lib/content/elektronyy-katalog) « oanexrporHO-6ubIHOTEYHBIM
cucreMaM (3JIEKTPOHHBIM OMOJIHMOTEKaM):

Ne jorosopa.

Ne N . N
u/n DJIEKTPOHHBII pecypc Cpoxk neiicTBus HazBanus kosiekumii
AOCTYINA
ObC «M3narensctBa Jlaub» | loroBop Ne 73- | HXkeHEpHO-TEXHUYECKHE HAYKU
- goroBop Ne 73-MII-23- | MII-23-EIl/17 ot | — U3pareiascTBO
EIl/17 or 28.05.2017. | 28.05.2017. «MamuHoCTpOeHHEe»;
(e.lanbook.com) WHxeHepHO-TeXHUUECKHE HAYKH
— M3parenscteo MI'TY um. H.J.
1 baymana;

WnxeHepHO-TeXHUYECKHE HayKU
— N3nareabcTBO « PU3MATINTY,
DKOHOMHUKA U MEHEJKMEHT —
HsznarensctBO «DiauHTa» H 38
KHUT U3 Apyrux pasaenoB ObC
(cM. caliT yHUBEpCHUTETa pa3es




Ooubamoreka)
2 9BC «Kaurad®oum» Ha odopmnenun Komnexnus uz 172405 n3nannit
(knigafund.ru)
Hayunas anekTpoHHas | CBOOOIHBIN 1134165 HayunbIx craTei
3 o6ubnmoreka TOCTYI
«KUBEPJIEHMHKA»
(www.cyberleninka.ru)
4 OBC «Polpred» [TocTostHHBIM 0630p CMU (apxuB myOuKanum
(polpred.com) JTOCTYI 3a 15 ner)
Hayunas snektpoHHas [TocTrossHHBIM 3800 HauMEeHOBaHUH KYPHAJIOB B
) o6ubnmoreka JI0CTYT OTKPBITOM JIOCTYIIE
e.LIBRARY.ru
JlocTyn K 3JeKTPOHHBIM [Mucemo B ®I'BOY | SpringerJournals;
pecypcaM U3aaTeabCcTBa «Poccuiickuii SpringerProtocols;
SpringerNature Doup SpringerMaterials;
dynnamenTaibHbIX | SpringerReference;
6 Uccnenosanuii» or | ZbMATH,;
03.10.2016 Ne 11- | Nature Journals
01-17/1123 c
MIPHIIOKEHUEM
Cc 01.01.2017 -
0OeCCpOYHO
CnpaBouHas nouckosas | be3 norosopa Hopwmsl, mpaBuia, craniapTel U
7 cucTema 3aKOHOAATEILCTBO 0
«TexakcnepT» TEXHUUYECKOMY PEryJIUPOBAHUIO

8. MarepuajibHO-TeXHHYECKOe o0ecnevyeHne AU CIUIIIHHbI

MarepuanbHo — TeXxHHUYECKass 0a3a YHHBEpCHUTETa OOECTeUMBAET MPOBEICHUE BCEX
BUJIOB 3aHATHUHA, TPEIYCMOTPEHHBIX YyYE€OHBIM TIUIAHOM H  COOTBETCTBYET
JEUCTBYIOIIUM CAHUTAPHBIM U ITPOTUBOIIOKAPHBIM ITPABUJIaM U HOPMaM.

[Ipu HeoOXOMUMOCTH JII TPOBEJACHUS HWHTEPAKTUBHBIX MPAKTHYECKUX
3aHATUHN UCTIOJIB3YIOTCS KOMITBIOTEPHBIE KJIACChl YHUBEPCHUTETA.

9. MeToanuyeckue peKOMEHAALMH AJI CAMOCTOATEIbHOI pa0doThl CTYACHTOB
Pa3nes: mHTErpasibHOE HCYUCICHUE

B wuHTerpanbHOM MCUMCIEHWM pellaercss 3agaya, oOpaTHOW TOM, KoTopas
paccMmatpuBaiack B AuddepeHInaIbHOM HCUUCICHUM HEO0OXOIUMO HaWTH IS
nanHoi ¢ynkuuu f(X) Takyro QyHKIHIO, MTPOU3BOIHAS OT KOTOPOU Oblia ObI paBHA
3amanHou. HTerpupoBanne (PyHKIMI — TOCTATOYHO CIIOKHBINA pa3jiel MaTeMaTHKH,
OBJIAZIETh KOTOPHIM MOKHO TOJIBKO, €CITU CTYACHT «BO3bMET» JOCTATOYHO OOJIBIIOE
KOJIMYECTBO MHTETPAJIOB PA3HOIO TUIIA.

Hano TBepmo 3HAaTh TabnMily MHTETPaJioOB OT OCHOBHBIX AJIEMEHTApHBIX (PYHKIIMA,
OCHOBHBIE METOJbl MHTEIPUPOBAHUS (3aMEHA IEPEMEHHOM, MOABEACHUE MOJ 3HAaK
auddepennrana, UHTETPUPOBAHUE 110 YACTSIM, IPUEMbI BBIUUCICHUS UHTETPAJIOB OT
palMOHAIBHBIX IPO0OE, OTPA3HOTO TUIIA TPUTOHOMETPUUECKUX (DYHKIIHIT).



Hano ocMbBICIMTE €AMHCTBO MOAXOJAa K IOCTPOCHUIO OIPENEIEHHBIX, KpPAaTHBIX,
KPUBOJIMHEMHBIX, MOBEPXHOCTHBIX MHTEIPAJIOB — IIOCTPOCHUE  HEKOTOPOU
MHTETPAJIbHON CyMMBI U IIPENEIIBHBIA IIEPEXO.

3HaTh TEOMETPUUYECKHII CMBICT U OCHOBHYIO ()OPMYITy BBIYMCICHUS OMPEIEICHHBIX
uHTerpasnioB — ¢gopmyny Hpiotona — JleiiOHuIia, reomMerpuueckue U (pusmueckue
IIPUJIOKEHUS OIPEACIEHHBIX M KPAaTHBIX MHTErPAJIOB, YMETh HAXOAUTH IUIOLIA]b
IUIOCKOHM (UTYPBI, TMHY KPUBOM, 00BEM H IIJIOIAAb TOBEPXHOCTHU TEJ BPAIICHUS.

Pa3pnen: yncioBbie H QyHKIMOHATbHBIE PSIAbI

[Ipy m3yyeHHH NAHHOW TEMBI, MPEKIAE BCETO, HAAO OCMBICIUTH IMOHATHE CYMMBI
OECKOHEYHOI0 psijia KaK Mpejena nocjae0BaTeIbHOCTH YaCTUUHBIX CYMM.
Heobxoaumo cHavalla Hay4yuThCA KIACCU(DUIIMPOBATH PSIbI 10 THUIIAM: YHUCJIOBBIC
MOJIOKUTEIIbHBIE, 3HAKOIEPEMEHHBIE, GbyHKUIHOHATBHBIE, CTEIICHHBIE,
TpuroHomeTpuueckue psanpl @ypbe. M3yunTh TEOPETUUECKUE CBEACHUSA: TEOPEMBI
CpaBHEHUs, HEOOXOIUMbIE U JOCTATOYHbIE MPHU3HAKK CXOAMMOCTH. 3HaTh U YMETh
MIPUMEHSThH JOCTATOYHbIE IPU3HAKK CXOJUMOCTH MOJOKUTEIBHBIX PSAI0OB: MPU3HAKU
Hanambepa, Komm, narerpanbubiii npusHak Komu.

st 3HAKOYEpEeAYIONIUXCSl PSAIOB OOpaTUTh BHUMAHUE HAa TOHSATHUS aOCOJIOTHOW M
YCJIOBHOM CXOAUMOCTU. 3HaTh mnpu3Hak JlelOHuiia u 000OIIEHHbIE NPU3HAKU
JHanam6epa u Ko,

JI1sl cTEeneHHbIX PsIOB 3HATH TeopeMy AOens, onpeaelieHne MHTEpBala U pajguyca
CXOJUMOCTH, 0OpaTUTh BHUMaHWE Ha TO, YTO TPeOyeTcs MCCIeAOBaHUE MOBEICHUS
psijia B TpaHUYHBIX TOYKaX MHTEpBaJia cX0AUMOCTU. OO0s3aTeNIbHO 3HATh PA3JIOKCHUS
OCHOBHBIX 3JIeMEHTapHbIX (yHKIMI B psanel Teinopa u MakiopeHa U ycloBUE
pasnoxxkumoctu GyHkmu B psan Teitnopa.

10. MeTtoau4yeckue peKOMEHIAUHN ISl PENoIaBaTeisi

[Ipexnae Bcero, cieayeT oOpaTUTh BHUMAHHUE CTYACHTOB Ha TO, YTO MPAKTUYECKU
BECh M3y4yaeMblii UMU MaTepuai SIBJISETCS JJIsi HUX HOBBIM, HE HW3Yy4YaBIIMMCS B
nporpamMme cpeaHen mkoiabl. OgHako OH He TpeOyeT KaKou-i1nbo crenuaibHOU
(IOMOTHUTENFHOM) TOATOTOBKM M BIIOJIHE MOXET OBITh YCHEHIHO H3Y4eH, €CJIH
CTYJIEHTHI OyAyT MOCEMATh 3aHATHSI, CBOEBPEMEHHO BBIMOJIHATH JIOMAITHUE 3a/IaHUs
U TIOJIb30BaThCA (NP HEOOXOIMMOCTH) CHCTEMOW TUIAHOBBIX KOHCYJbTAIlUH B
TEUEHHE KaXJOro cemecrpa. Bomeamme B Kypc MaTeMaTHKW Pa3leiibl SIBISIOTCS
KJIACCUYECKUMH, B TO K€ BPEMSI OHM MPAKTUYECKH OPUEHTHUPOBAHBI, TAK KaK UMEIOT
IIMPOKOE PpaCIpOCTpaHEHUE ISl PEUIEHUs Pa3HOro poja 3ajad BHYTPU CaMOM
MaTeMaTUKU U MPUKIAIHBIX 3a1ad. VIX OCBOEHHE MOMOXKET CTYJEHTaM JIOTUYECKH
BEPHO, apryMEHTHPOBAHO U SICHO CTPOUTh YCTHYIO M MUCHBMEHHYIO p€4b, YCHEIIHO
MIPUMEHSTh HaKOTUICHHBIC 3HAHUSI B TPOPECCUOHATILHON JIEeATEIbHOCTH.

Heobxoanmo ¢ camoro Hauyana 3aHSATUH PEKOMEHIOBATH CTYJAEHTaM OCHOBHYIO W
JOTIOJIHUTENIBHYIO JIUTEpaTypy, a B KOHIIE CeMecTpa JaTh CIHUCOK BOIPOCOB IS
MOATOTOBKH K 9K3aMEHY.

Ha mepBoM 3aHSTHM MO JIUCHMIUIMHE CIEAyeT 00s3aTeIbHO MPOMHPOPMHUPOBATH
CTYJICHTOB O BHUJI€ U (hOpMEe MPOMEKYTOUHOM aTTECTAllUU 0 AUCITUILIIMHE, CPOKAX €€



MPOBEJCHHUSI, YCIOBHUSX JOMYyCKa K IPOMEXYTOYHOM aTTECTAl[MU, MNPUMEHSIEMBIX
BHJIaX POMEKYTOYHOIO KOHTPOJIS.

CooOpaxkeHus: U peKOMEHJALMU, MPUBEICHHBIE B M. 9 paboueilt mporpammsbl IJis
CTYIACHTOB, JOJDKHBI OBITh YETKO CQOPMYIUPOBAHBI U H3JI0XKEHB HMEHHO
MIPENO/IaBaTeNIEM Ha JEKUUAX, IPAKTUUECKUX 3aHATUAX U KOHCYJIbTAlUSIX.
N3noxenune TEOPETUYECKOTO Marepuaa TOJKHO COIIPOBOKIATHCS
WUTIOCTPAaTUBHBIMU TIPUMEpPAaMH, TIIATEIbHO OTOOPAaHHBIMH TPENOoJaBaTeieM Tak,
YTOOBI TEXHUYECKUE TPYIHOCTU U BBIKIAJKU MPU PEIICHUU 33J]a4l HE OTBIICKAIUA OT
[JIABHOTO: OCMBICIICHHSI WAEU W CyTH IpUMEHseMbIXx MmeTonoB. Cremyer Bceraa
YKa3bpIBaTh MPUMEPHl MPAKTHYECKOIO MPUMEHEHUS PACCMOTPEHHBIX Ha 3aHATHSAX
ypaBHEHUH U GOpMYII.

[IpakTuyeckue 3aHATUS JODKHBI OBITh OpPraHMW30BAaHbI IPENOJABATENIEM TaKUM
o0pa3oM, 4TOOBI OCTAaBAJIOCh BpeMsl Ha MEPUOJMYECKOE BBHIMOJHEHUE CTYJIEHTaMU
HEOOJIBIION CaMOCTOATENbHONM pPabOThl B ayJAMTOPUU IS MNPOBEPKH YCBOCHUS
M3JI0’)KEHHOTO MaTepuaa.

[IpenonaBaresnp, BeAyUid MPAKTUYECKHUE 3aHATHUS, JOJHKEH COIIaCOBBIBATh y4eOHO-
TEMAaTHUYECKUM IUIaH 3aHSATHH C JIEKTOPOM, WCIOJIb30BaTh EIUHYI0 CHUCTEMY
0003HAYEHUH.

[IpenonaBarento cinemyeT O0OMBATBCS CHCTEMATHYECKOW HEMPEPHIBHON pPadOThI
CTYJICHTOB B TEYEHHE CEMECTpPa, HEOOXOAUMO BBIABIATH CHIBHBIX CTYAEHTOB U
IpUBJIEKaTh MX K HaydyHOH paboTe, K y4acTHIO B PA3HOro pojia OJMMIIMAAAX M
KOHKYpCax.

CryneHT JOJDKEH OUlyIaTh 3aWHTEPECOBAHHOCTH IPENOAABATENsl B JOCTHKEHHUU
KOHEYHOI'0 pe3yJibTaTa: B IPUOOPETEHNN 00y4arOIUMUCS MPOYHBIX 3HAHUN, YMEHUN
Y BJIQJICHHSI HAKOTUICHHOW MH(pOpMAIIUel s peleHus 3a1a4d B npodheccuoHaIbHOMU
NEeSATEIBHOCTH.



CTpyKTypa U coep:kaHue TUCHHILIMHBI «MaTeMaTH4eCKuil aHAIU3»

09.03.01 «MudopmaTHKa ¥ BLIYUCIUTEIbHAS TEXHUKA»

110 HAIIPaABJICHUIO IMTOATO0TOBKHA

[Tpoduns moaATOTOBKH
Kubepdusnueckue cucremMbl

Ilpunoscenue A

(bakanasp)
He B .
uabl yueOHo# padoThl, DOpML
Aae BKJII0YAsl CAMOCTOATEIbHYIO Buanbl camocTosiTeJIbHOM PadoThI aTTI(;CTa
Ce | ™ paboTy CTyI€eHTOB, CrtyneHToB —
n/n Paznen Mec C M TPYAOEMKOCThH B Yacax
e
T
P Me
cT J | II/C | JIa6 | CPC | KCP | K.P. | K.IIL. | PI'P | Pepepar | K/p | O | 3
pa
IlepBblii cemecTp
Paznen 1. UnTerpanbHoe ucHUCIeHHE
[TepBoobOpaznas. Heonpenenennsiit
UHTETpaJl W ero cBoicrBa. TaOnuma
MHTETPAJIOB OT OCHOBHBIX 3JIEMEHTAPHBIX
1.1 pa’ P 1| 1] 2 |2 4 +
¢yHknuil. Meron  HENmoCpeICTBEHHOIO
MHTETPUPOBAHUA.
Boitaua  3amanmii PP Ne 1 mo
HHTErPaJbHOMY MCYHMCJICHUIO
HNHuTerpupoBanne ¢ TIOMOIIBIO 3aMEHBI
1.2 | mepemeHHON, TOJBEACHHEM TMOJA 3HAK 1 2 2 2 4
nuddepennmana.
Meroax  MHTErpUpOBaHUS MO  YaCTAM.
1.3 A pup § 1| 3| 2|2 4
HHTerprpoBanne parmoHAIBHBIX APOOe
WNHTerpupoBanne  HEKOTOPHIX  BHJIOB
1.4 pup P A 1| 4| 2 | 2 4
MPPALMOHAIBHBIX M TPUTOHOMETPUUYECKHUX
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GyHKIUH.

1.5

3amaun, NPUBOAAIIME K  TIOHITHIO
OTpEACIIEHHOT0  WHTErpana. Y CJIOBHSA

WHTETPUPYEMOCTH. CaoiicTBa
OIIPEIEIEHHOTO MHTErpasa.
CylecTBOBaHHE nepBooOpa3HO
HENpEephIBHON GbyHKIMN. dopmyna

HrroTona-JleiibOnuna. 3ameHa rnepeMeHHON
M HUHTETPUPOBAHME TI0O  YaCTIM B
ONpEICICHHOM MHTETpae

1.6

HecoOcTBeHHBIE MHTETpalibl IMEPBOTO U
BTOPOTO PO/ia, UX CBOWCTBA.
CamocrositesibHass padora Ne 1 Ha
ceMHHape

1.7

[Ipunosxenus onpeneseHHOro UHTErpajia B
FEOMETPUM W MEXaHUKE (BBIYHMCIICHHUE
mwiomanae  Iiockux — Guryp, AJIUHBI
KpHUBOH, 00bEMOB.

1.8

Bbruncnenue onpenesieHHbIX HHTErpajioB
OoT (YHKUUH, 3aJaHHBIX B MOJSAPHBIX
KOOpJMHATAaX, B MapaMeTpuyeckoil popme

1.9

3anaum, NPUBOAAIIME K  IOHATHUAM
KPaTHBIX M KPWUBOJIMHEHHBIX HHTETPAJIOB.
JIBOMHON W TPOWHOM HHTErpalibl, UX

CBOMCTBA. Brraucnenne JIBOMHBIX
MHTErPAJIOB CBEJICHUEM K IIOBTOPHBIM.
I'eomerpuueckue u ¢duznueckue

IMMPUITOKCHUA KpaTHBIX HHTCrpajoB,
IMPUMCEPHBI BEIYMCIICHUA.

1.10

KpuBonuHeliHble WHTErpajlbl NEPBOIO M
BTOPOTO poxa, UX CBOWCTBA H
BBIYKCIICHHs. YCJIOBUE HE3aBUCHUMOCTHU
KPHUBOJMHEHHOIO MHTErpajga oOT IYTH

10
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uHrerpuposanus. Popmyna I'puna

111

Pa3zpgen 2. YucioBbie ) |
(pyukuuonanbHble  psaabl.  Yuciossie
panpl.  CXOIMMOCTh W CyMMa pAna.
Heob6xomumoe — yciioBue€  CXOIUMOCTH.
UccnenoBanue CXOAMMOCTH  PSJOB  C
MOJIOKUTEIbHBIMU wieHamMHu.  [lpusnaku
Hanambepa wu Komm. HWHTErpanbHbIi
MPU3HAK CXOJAUMOCTH
3HAKOIOJ0KUTEIbHBIX YHCIOBBIX PSIOB
Bbi1aua 3aganust Ne 2 no psigam

11

1.12

3HakonepeMeHHbI psn. AOcomoTHas U
YCJIOBHAsI CXOJIMMOCTH 3HAKOIIEPEMEHHBIX
PSIOB. [Ipuznak JletiOHuIa I
3HAKOYEPETYIOUTUXCS PSI/IOB.

12

1.13

O yHKIIMOHAIBHbIE pSABL. Oo0nacTh
cxoauMocTu. DYHKIIMOHAIBHBIE CBOMCTBA
cymmbl psga. CreneHHble psiabl. Paaumyc
cxoauMocTu. DYHKIIMOHAIBHBIE CBOMCTBA
CYMMBI CTEIIEHHOTO PAJa.

13

1.14

WuTerpupoBanue u nuddepeHimpoBanue
creneHHbIX psanos. Pan Teinmopa. Ycenosus
paznoxxuMocTu pyHKuuu B psin Teitsopa.

14

1.15

Paznoxenue ¢pynkuunit B psag Teitnopa.
[IppuMeHeHHEe  CTENEHHBIX  psJOB B
IpUOJIMKEHHBIX BBIYUCICHHUSX.

15

1.16

OpTOroHaNlbHOCTh ~ TPUTOHOMETPUYECKUX
¢ynkuuit. Paznoxenue B pax  Dypbe
byHKIME ¢ miepuogoM T =27 . DopMyIsl
K02 (HUIIUEHTOB dypre. VYcnoBus
Hupuxme. Teopema o0 pas3noXUMOCTH
nepuouueckux GpyHkimii B psit Pypee.

16

1.17

Psan (Dypbe JJI1 4CTHBIX MW HCYCTHBLIX

17

20




¢ynkuuit. Paznoxenue B pag  Dypbe
(GYHKIMHA C TPOU3BOJIBHBIM HEPHOIOM.
OcoOenHoctu pa3noxKeHus
HeTepuoanueckux (yHKUIUH, MOHATHE WX
HEPUOIUUECKOTO MPOIOIKEHHSL.

118 O0630pHas JEKIUs 18 2 2
' 0O030pHOE MPAKTUIECKOE 3aHITHE 18 2 2
19-
Dopma ammecmayuu 21
5 1
Bcero 4acoB o JucCIUIINHE 36 36 72 caMm.
PI'P bat
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[Tpunoxxenue 2

MHHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUMCKOU ®EJIEPALIN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIBHOE
YYPEX/IEHUE BbICHIEI'O OBPA3OBAHIA

«MOCKOBCKHM MOJATEXHUYECKHA YHUBEPCUTET»
(MOCKOBCKHUI1 NOJUTEX)

®OH/I
OLIEHOYHBIX CPEJCTB

MO AUCHUILINHE

MareMaTHYeCKHH AaHAJIN3

Cocras: 1. [1acnopT ¢oHIa 01IEHOYHBIX CPEICTB
2. Onucanne OLEHOYHBIX CPEACTB:
- JK3aMeHAllMOHHbIEe OUJIEThI

- KoMmmuiekThsl 3agaHuii 1J1si KOHTPOJbHBIX padoT
- KommuiekT Bonpocos

- KommuiekT 3a1aHuii 111 BHINIOJTHEHHU S
pacyeTHO-TpauuecKux pador

CocraBurenn:
Hort1., k.¢.-m.H. Koran E.A., nor., k..H. Myxanos C.A.

Mocksa, 2020 rox
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IMOKA3ATEJIb YPOBHSI C0OPMUPOBAHHOCTHU KOMIIETEHIINI

Taomuna 1

«MareMaTHYeCKHH aHAJIN3»

®T'OC BO 09.03.01 «AHpopmMaTUKa M BBIYMCIUTETbHAA TEXHUKA»

npoduis noarotosku «Kubepdusnueckne CuCTEeMbI»

B mporiecce ocBoeHUS TaHHOUM TUCIUTUTMHEI CTYICHT (POPMUPYET U IEMOHCTPUPYET CIESAYIONTUE
o0menpogeccHOHAJIbHbIE KOMIETEHIMH:

KOMIIETEHIIUA IlepeyeHb KOMIIOHEHTOB TexHoJsorus ®opma Crenenu ypoBHeii 0CBOCHHA
HHIAEKC | @POPMYJINPOBKA ¢GopMupoBaHusl | OLIEHOYHOI0 | KOMIETEHIU
KOMIeTeHIUii cpeacrBa**

OIlK-1 Crnioco6en npumensts | @ OIIK-1.1. 3nHatb: OCHOBBI | JeKIMs, YO ba3oBblii ypoBeHb
€CTECTBEHHOHAYYHBIE | BBICIICH MaTreMaTuku, | camocrtositenpbHas | KP -BJIaJIcCT HaBBIKAMH PAOOTHI C
1 OOlIeHH)KEHEpHbIE | UHPOPMATHKHU u | pabora, PT'P OCHOBHBIMM MOHSATHUSIMHU U METOJIAMHU B
3HAHUSI, METO/bI MPOTPAMMUPOBAHMUS; CEMHHApPCKUE T paMKax TUCHUIUINHBL,
MaTeMaTU4YeCKOro e OIIK-1.2. ¥Ymerp: Pemars | 3aHsaTUA
aHalu3a u CTaH/IapTHbIE IloBbIICHHBIH YPOBEHD
MOJEIIUPOBAHUS, npodeccuoHanbHbBIE 3aadll  C -CBOOOJTHO BJIaJICET U3YUYECHHBIMU
TEOPETUYECKOTO U MIPUMEHEHUEM MaTeMaTUYEeCKUMHU METO/IaMH,
SKCIEPUMEHTAIBHOTO | €CTECTBEHHOHAYYHBIX u CMOCOOEH UX TBOPYECKH MPUMEHHUTH K
WCCIICIOBAHUS B 0OIIIEeNHKEHEPHBIX 3HaHUH, 3a/Ja4aM IOBBIILICHHOH CII0)KHOCTH
npodeccnoHanbHOM METOJIOB MaTeMaTU4YeCKOro
JIEATEIIbHOCTH aHaJIM3a U MOJICJTMPOBAHHSL.

bl CoxkpanieHust dhopm OILIEHOYHBIX CpencTs cM. B TIPHJIOKEHUH 2 K PIL
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Hepeqeﬂb OLCHOYHBIX CPEACTB M0 JUCHUIIJINHE

«MaTeMaTHYeCKHI aHAJIH3 »

JUCLUILINHE B LIETIOM.

Tabmuma 2
HaumenoBanue [IpencraBnenue
Ne Kparkas xapakrepucTrka OLEHOYHOIO
OLICHOYHOI'O OLIEHOYHOI'O CPEICTBA
1/ cpencTaa
CpEeACTBA B ®OC
1 KoHntponbHas CpenctBo mpoBepku yMeHui npuMeHsATh | Komrmuiekt
(camocTosATeNnbHAS) | MOJTYYCHHBIE 3HAHUS IS PEIICHUS 33aa4 | KOHTPOJbHBIX
pabora ONpPEAENIEHHOr0 THUIIA [0 TEME WM | 33JaHUM O
(KP) pasueny BapuaHTaM
2 | Pacuerno- CpenctBo mpoBepkH yMEHUM NpuMeHsATh | Komruiekt  3amaHuid
rpaduueckas [IOJIyYEHHblE ~ 3HaHUS 10  3apaHee | Jd BBITIOJIHCHUS
pabora ONpPEJEICHHON METOJUKE [UIsl PELIEHUs | pacyeTHo-
(PT'P) 3ala4 WM 3QJaHUA 10 MOAYNI0 WK | Tpadudeckoid paboTsl

VYcerHblii onpoc

CpeacTBO KOHTPOJIS,, OPraHU30BaHHOE KaK
crieraabHas Oeceqa IMeIarorduecKoro
paboTHUKa ¢ OOydYalOIUMCS Ha TEMBI,
CBSI3aHHBIC ¢ U3y4aeMOM JUCIUIUIMHON, U

Bompocs! o

3 cobecenoBanue, TeMam/paszzenam
(VO) paccuMTaHHOE Ha BBLICHEHHE o0Bbema [ ——
3HAHHUN 00y4aromerocs o
OTIpeNIeIICHHOMY pa3ziely, TeMe, podiieme
U T.II.
Cucrema cTaHIapTU3UPOBAHHBIX 3a/1aHUM,
4 Tect MIO3BOJISAIONIAS aBTOMAaTH3HPOBAThH ®oHJ TECTOBBIX
(T) MIpOLIEAYPY U3MEPEHMs YPOBHS 3HAHWUU U 3a1aHUI
yMeHUI 00y4Jaronierocs.
5 | Ox3ameHanmonHble | CpeAcTBO MPOBEPKU 3HAHWM, YyMeHHH, | DK3aMeHallMOHHbIE
OUIeTHI HaBBIKOB. MOXET BKIIIOYaTh KOMIUIEKC | OMIIETHI.
(OBb) TEOPETHUECKUX BOIIPOCOB, 3anay, | lllkana ouneHuBaHus u
MPAKTUYECKUX 3a/1aHUM. nporexypa
MPUMEHECHHSL.
[TpomexyTouHas Ox3ameH (D) 1) yetno (Y)

atrecrauus (ITA)

2) nuceMenHo (IT)

Odopmiienue u onucaHue OLEHOYHBIX CPEACTB
1. DKk3aMeHaAIMOHHBbIE OUJIETHI

1.1. Ha3nauenue: Mcnonp3ytoTcs ais npoBefeHus npomMexxyrounoit arrectauuu (I1A) o
aucuuIuivHe "MaremaTruueckuit ananusz".

1.2. PernameHT 3K3aMeHa: - BpeMs Ha MOATOTOBKY TE€3MCOB OTBETOB - 10 45 MHUH.

- Crioco® KOHTPOJIS: YCTHBIE OTBETHI.

1.3. IIIkaa ollecHUBaHHUA:

"OTJMYHO'"- €CIM CTYJEHT IIyOOKO M NMPOYHO OCBOWJI BECh MaTepual MporpamMmbl 0OydeHHs,
MCYEpIbIBAIOIIE, IOCJIEN0BaTeIbHO, TPAaMOTHO U JIOTUYECKH CTPOMHO €ro u3jaraer, He
3aTPyAHSAETCS C OTBETOM IpUM M3MEHEHUHM 3aJaHMs, CBOOOJHO CIpaBiseTCs C 3aJadyaMu |
MPaKTUUYECKUMHU 3a/IaHUsIMU, IPABUIIBHO 00OCHOBBIBAET MPUHSATHIE PEIICHUS.




"Xopomuio'"- eciy CTyACHT TBEPIO 3HAET MPOTPAMMHBIN MaTepHall, TPAMOTHO U IO CYIIECTBY €ro
W3JIaraeT, HEe [IOMYCKAaeT CYIIECTBEHHbIX HETOYHOCTEW B OTBETE HA BOIPOC, BIAJACET
HEO0OXOIMMBIMU YMEHHUSIMA U HABBIKAMU TPU BBIMOJIHEHUH MTPAKTUUYECKUX 3aaHHM.
"Y10BJIE€TBOPUTEIBLHO" - €CIIM CTYJIEHT OCBOWJ TOJIBKO OCHOBHOW MaTepuaj IpOorpaMMbl, HO HE
3HA€T OTHEJIbHBIX TeM, JONYyCKaeT HETOYHOCTH, HEIOCTATOYHO IMpaBUIIbHBIE (OPMYIHUPOBKH,
HapylaeT IMOCJIEI0BATEIbHOCTh M3JIOKEHHUSI MPOrPaMMHOIO0  MaTrepuaja M UCIHBITHIBAET
3aTpyJHEHHS B BHIIIOJIHEHUU PAKTUYECKUX 3aJaHUM.
"Hey10B/1eTBOPUTEIBbHO'" - €CIM CTYJEHT HE 3HAET 3HAYUTEIBHOM YacTH IIPOrPaMMHOIO
MaTepuaia, JOMYCKaeT CepbE3HbIe OMIMOKU, ¢ OOJbIIMMH 3aTPYJHEHUSIMU  BBINOIHSET
MPaKTUYECKUE 3aJaHusl.

Kaxxnoe 3amanue sk3aMeHaIIMIOHHOTO OWjIeTa OlleHuBaeTcs oTenbHo. OO1eit oneHkon
SIBJISIETCS CpeJIHEE 3HAUCHHE, OKPYTIEHHOE /10 1[EJI0T0 3HAYCHUSI.
KoMmruiekThl sKk3aMeHallMOHHBIX OMJIETOB BKIIIOYACT IO KaxaoMy pazzaeny 25-30 OuneroB
(XpaHsTCS B IGHTPE MaTEMaTHIECKOrO 00pa3oBaHus).

TunoBble BapUaHTbI OMJIETOB nmpujiararTcs.

MUHUCTEPCTBO OBPA30BAHMS 1 HAYKU POCCUMCKOM ®EJIEPAITN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJIKETHOE OBPA3OBATEJIBHOE YUPEX/IEHUE

_ BBICHIEI'O OEPA3OBAHI/£}§[
«MOCKOBCKNHA HOJIHTEXHI{’IIIECKI/II/I YHUBEPCUTET»
(MOCKOBCKHHU ITOJINUTEX)
®akynbTeT 0a30BBIX KOMIIETECHIINH, Kadenpa «MaremaTtrka»

Jucrummriaa  «MaTeMaTH4eCcKUi aHalInu3»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. IlepBooOpasHasi, HeonpeAeaeHHbIH nHTerpai. Tadnuia OCHOBHBIX HHTEIPAJIOB.
2. OCHOBHbIE TIOHATHS TEOPUH OOBIKHOBEHHBIX U (depeHINaNbHbIX YpaBHEHHH IEpBOro
MOPSAKA.
3. Brruncnuts HeonpeaeneHHblii HHTErpal .[ dx .
45— x++/5-x
4. VYkaxure, Kakoi U3 HECOOCTBEHHBIX HHTETPAJIOB SBJISETCS CXOIAIIUMCS

T\/;dx, Tx‘3dx, T\/?dx '
1 1 1

5. VYcTaHoOBUTE CXOIUMOCTD PSAAQ: o (_1)” n

2.

2
=n +n-3

KoMiuiekT TecTOBBIX 3a1aHNi U KOHTPOJIbHBbIX padot(T, PI'P)

no qucHunianHe  MarteMaTHuecKUi aHaJIn3
(HaMMEHOBaHHUE JIUCIHUILIMHBI)

ITo unTerpanam
BbluncJuTh HeomnpeaeaeHHbIe HHTerpaJibl

1. | dx 2.[x-27"dx 3. [e* cosxdx 4-I dx 5. [ x cos 3xdx
2(x +~/x x?> —6x+18
6. dx 7. x—1 8. . x+1 0. dx 10. _sin®x
o X7t ux X+ ax
I)(24.6)(4_5 I\/x+1+2 Ix2+3 I\/1—x2 arcsin x Icoszx
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Boruucauthb ONpeacjJcHHbIC HHTEI'PAJIbI

} dx 3.}( hed 4'ef dx 5,
—_— X — X -
0 /143X 0 1 X7 +1InX

6. 2 1+ X2 7. -4 dX 8 lX2 +2X 9\? )(3 10
0

1.76 2.

[ 3sin? xcos xdx

O'——-N

X gy [P X+ Xy
> arctgx 1(3x+5)? £ %2 +1

HecoOcTBeHHbIE MHTETPAJIbI

1. Ykaxure, Kakoi U3 HECOOCTBEHHBIX UHTETPAJIOB SIBJISCTCS CXOASMIIMMCS

T«/;dx, ojox‘3dx, T\/?dx '
1 1 1

2. Beruncnute HHTETpall, yCTAHOBUTH €ro CXOOUMOCTD HJIA paCXOJUMOCTh % dx

]

Sl x?

3. Beruncnuth HHTErpajl, YCTAHOBUTH €0 CXOJUMOCTD UJIM PACXOJUMOCTD ]?In xdx
1

4. BeuucnuTh HeCOOCTBEHHBIN HMHTErpai 2 X , yCTAHOBUTH €ro CXOJAUMOCTD WUITH

0/ X
pacxogumMoCThb.
5. Beruucnuth HECOOCTBEHHBIM HHTErpal dx > YCTaHOBUTH €I'0 CXOAUMOCTh UIU

X2

-1
pacxoauMOCTb.
1. Bbruncnuth HECOOCTBEHHBIN UHTETPAT + x , YCTAHOBUTD €r0 CXOAUMOCTh WIIN

3

5 X

PaCXoaJuMOCTh.

Kommuiekt Bonpocos (YO)
NHTET'PAJIBHOE UCYUCJIEHHUE

[TepBooOpasnas, HeonpeaeeHHbIN nHTErpall. Tabauiia OCHOBHBIX HHTETPAJIOB.
3aMeHa IEpeMEHHON U MHTETPUPOBAHME 10 YaCTSAM B HEOIIPEIETICHHOM UHTETpallE.
HNHuTterpupoBanue ¢ moMoIIbio MOABEACHUS MO 3HaK auddepeHimana.
WHuTerpupoBanue paliMoHAIbHBIX JpOOEH.

WHTerpupoBaHue 1o 4acTsM ¥ 3aMEHA IIEPEMEHHON B ONPEIETICHHOM UHTETpaJIe.
WHTerpupoBanne TPUrOHOMETPUYECKUX (PYHKINN, OCHOBHBIE TPUEMBI.
WHTerpupoBanue UppaliOHAIBHBIX (YHKIUI.

YHuBepcanbHas TPUTOHOMETPUYECKAs ITOJICTAHOBKA.

OnpenenenHblil nHTErpai u ero ceoiicrsa. dopmyna Hetotona — JleiiOnuma.
[IpunoxxeHus onpeesieHHOro MHTerpaia K pelieHnI0 TeOMETPUIECKUX U (PU3NYECKUX

CoNoOMWDNE

[EY
©

3a1ad.
11. Brrunciienne miomaaei ¢ noMoIbo OMPEaEIEHHOI0 HHTErpaia.

12. Brruncnenue niuomaay U JUIMHbI KPUBOH, 3aJaHHON YPaBHEHHUSIMH B IIApaMETPUUYECKON
dopme.

13. Brruncnenue miuomaan KpUBOJIMHEHHOTO CEKTOpa B MOJSPHBIX KOOPIUHATAX.

14. Boeruncnenne miomaneii B IPSMOYTOJBHBIX M IOJIAPHBIX KOOpPAMHATAaX C IOMOILBIO
ONPENIETIEHHOr0 UHTETpaa.

15. Brruncnenue JIMHBI AYTH ¢ TOMOLIBIO ONPEAEIEHHOTO HHTETpaa.

16. Beruncnenue 1iumHbI 1yrv KpUBOH, 3aJaHHON IMapaMeTPUYECKH.
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17. Brruucnenne o0bema Tena BpalieHus ¢ TOMOIIBIO OMPEIEIICHHOTO HHTETpaa.

18. Brruncnenue miuomaay NoBEpXHOCTH TEla BPAIICHHUS.
19. HecoGcTBenHbIe HHTETpANIbl MIEPBOTO M BTOpOro TuMa. [IoHATHS cCXOIUMOCTH 1
PacxoAMMOCTH HECOOCTBEHHOT'O UHTErpaJa.
20.  HecoOcTBeHHBIC HHTETPAIBI OT Pa3PBIBHBIX (DYHKITUH.
PABI
1. UYucnoBble NONOKUTENbHBIE psAfbl. [loHATHE cyMMBI OeckoHeuHOTrO psia. Cxonsuecs u
pacxoasiuecs psbl.
2. HeoOxoauMplii Mpu3HaK CXOAUMOCTH, TEOPEMbI CPAaBHEHUSI.
3. [Tpu3naku lanam6epa u Komu, HHTETrpanbHBIA IPU3HAK.
4. 3HaKonepeMeHHbIE PAAJIbI, A0COTIOTHAS U YCIIOBHASI CXOAUMOCTb.
5. Teopema JlelibHMIIA 0 CXOAUMOCTH 3HAKOUEPETYFOIIIUXCS PSIOB.
6. DyHKIHUOHAIBHBIE PsAJIbl, pABHOMEPHAs CXOJMMOCTh, IpU3HaK Beliepmrpacca.
7. Crenennsble psizbl, TeopeMa AGes, HHTepBal U Palnyc CXOAUMOCTH CTEIICHHOTO PsAa.
8. Psan Teiinopa. Ycnosus paznoxxumoctu pyHkuuu B psin Teitnopa.
9. Paznoxenue B psa Teitnnopa HEKOTOPBIX QYHKIUM (TaOJIUYHBIE PA3I0KEHUS).
10. TIpumenenue psna Telnopa K NPUOIKEHHBIM BEIYUCIEHHUSIM.
11. laiire onpesenene OCHOBHOM TPUTOHOMETPUYECKON CHCTEMBI (DYHKIIHIA.
12. 3anumute psag Oypwe ans GyHKIU.
13- Vcnosus upuxie.
14. Coopmynupyiite TeopeMy O pasiokuMOCTH (GyHKIHH B psia Dypsbe.
15. Banummre psg Oypbe Ui YETHBIX M HEYETHBIX (DYHKIHUIA ¢ iepuogoM T =27 .

KommuiekT 3a1aHuii VISl BBINIOJTHEHMSI
pacdyetHo-rpaduueckux pador (PI'P)

o pucuuminHe  MaTreMaTHYeCKUN aHaIu3
(HaMEHOBaHHUE JTUCIUTLIIMHBI)

ITo unTerpanam
Heonpenenenublii HHTErpaJ
Hajitu unTerpasbl.

Lj@”’dx 2.J»sin2x B A Sl 5 oes(2-545)

3
ax o[ A SxH
cos’ x cos’ x J‘ZX\HHX Val +2x+7 j 24x

6. _[(1—3x)0055xdx 7. jarcthﬁdx 8. Ie‘XCOSSde 9-Ix2 In(x+3)dx 10. IC°5(|”23X+4)dX 1L
X

dx

I(Z—x)ln%/idx

12. I(X2+3X_1)35de 13 I3xsin2§dx 14 f(8x—3)cos§dx > I(ﬁ—Sx)sin xdx

dx

16 [(x-1)'n?(x-1)dx 17: IarctQZHde 18. J-9(sinx+cosx) 19. J~x5—x4—4x3+13x

1+4x° (cosx —sinx)’ X(x-1)(x-2)
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20. ox®—6x?+7x—4 . 2L . x*42x®+2x+1 22. jsin4 2xcos® 2xdx 23 J’sin2 xcos? 3xdx 24
I 2 I 2 2 dx
(x+1)(x-2) (x +1)(x +x+2)

J‘ dx dx 25. J- dx
(4—x2)\/3+x2 Ux+4-5

OnpenesieHHbIH HHTETPAJI

1. Haiitu miomans Gurypsl, orpannyeHHO# rpadukaMu QyHKITUI.

2. Haiitu miomanb GUrypsl, OrpaHHuCHHOM JIMHUSMU, 33JJaHHBIMH YPAaBHEHHUSIMU B MOJISIPHBIX
KOOpJIMHATAX.

3. Haiitu 0o0bem Tena, 06pa3oBaHHOT0 BpaiieHueM ¢uryp. s HeYeTHBIX BApUAHTOB —
OTHOCHUTENBHO ocH 0X, I YeTHBIX BAPHAHTOB — OTHOCUTENBHO ocH 0y.

4. BbI4KMCINUTE JUTMHBI IYT KPUBBIX:

a) 3a/IaHHBIX YPaBHEHUSIMU B IPSIMOYTOJIbHOM cHCTEMe KOOPAUHAT;
0) 3aJaHHBIX YPABHCHHUSIMH B MOJIIPHBIX KOOPAMHATAX — JJI1 YCTHBIX BAPHAHTOB,
YpaBHEHUSMH B MapaMeTpHUuecKoi opMe — Jisi HEYETHBIX BApUAHTOB.

5. Boruucnuts miomaan moBepXHOCTH, 00pa30BaHHOM MPU BpallleHUU BOKPYT ocu 0X KPUBOM.
6. BoruncnuTh HeCOOCTBEHHbBIE HHTETPAJIBI MIIH YCTAHOBUTH UX PACXOJAUMOCTbD.

7. Pemmts 3aauy ¢ Gpu3HUECKUM COJIEpPIKaHUEM.

YcioBus 3agau

1) y=x/2, y=1/1+x?) 2) r=sin’p 3) xX* =2y, y=|[x

4a) y=e*, 0<x<lIn5 46) r=3(1-sing) -—7l2<p<-zl6

5) y=1/%x, 3<x<4 6) © dx ,

1
2
{(2x_1)\/7—1 gxln xdx

7) OnHopoaHbIi cTep:keHb JIMHOM 21 umeer maccy M, MaTepuanbHas TOYKa Macchl m
pacrosoKeHa Ha CepeIMHHOM MEPIEHAUKYIISIPE K CTEP’KHIO Ha paccTosiHUM B ot ero cepeaunst. C
KaKOM CUJION CTepKEHb MPUTATHUBACT TOUKY?

Psaan1

HccnenoBaTh HA CXOAUMOCTD pSII[BI

1. _sin?n, 2. zl-sinn, = n-3 , 4. =n+5, 5 . 5"
=y =] § 2110 Z g”‘”(?j

6. 0 2n+1 y 7 © 2 1 2n y 8 0 4n2 _3 y 9 0 |n3 3n y l ) 10
2 e 13 Z Zn+DIn’(n+1
a1 n” S\ 5n+4 n24n’ +3 = A(n+1)In*(n+ )

BrissicHUTB, CXOAUTCS JI1 a0COIFOTHO, YCIIOBHO WIIH paCXOJII/ITCSI pan
1. -~ , 2 D" 3. = (-1)"(n+2) =" n"~t, o o
1[2jn(n +1) (6n+2)3 n-1 6" 5n n=1/3n% +1

3 (- 1)[ _J '

3. Haiitu HHTCPBAJ CXOJAUMOCTH psaa U UCCIICAOBATL €T0 IOBCACHNUEC HAa KOHLIAX UHTCPBAJla

Ms
I MS
MS

n

>
Il
fiN

CXOJMMOCTH » n (x)-
n—1nN+1\ 2
4. Paznoxuts B psij Teisiopa o creneHsM X QyHKIUIO 1 , UICTIIONIBb3YS

f(x)=

x> —5X + 6
rOTOBOE Pa3JIOKEHHUE.
5. Paznoxuts B psin Teitnopa no crenensm (X—7/2) ¢pynknuio  f(X) =cosx,
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HCIIOJIB3YsA T'OTOBOC Pa3IOKCHUC.

6. PazsioxuTh QyHKIHIO
0 mpm -3<x<0
y=492x/3 mpm 0<x<3/2
0 mpu3/2<x<3
B psag Dypee:

- MOCTPOUTH IpaUK 3aJaHHON (PYHKIIMH HA OTPE3Ke e€ ONpeIeTcHUS;

- BBIYUCTUTH KO3 Puirents! e€ psina Oypne;

- 3anucath psa Oypbe A 3a1aHHON QYHKINU;

- nocrpouth rpaduk mnonydeHHoro psga Dypbe Ha oTpe3ke omnpeneneHUs 3aJaHHON
byHKIHIH.

Kpurepun onenku:

- OLICHKA «3aYTE€HO» BBICTABIISIETCS CTYAEHTY, €CIM  OH pEeryjasipHO B TEUYEHUE CEeMecTpa
MIPEACTABISUI PELICHUs 3a/1ad, BBIIOJIHWI IOJHOCTBIO BCE 3aJaHMs M UX 3alUTHII, OTBETHB Ha
BOITPOCHI ITPENOIaBATEIS;

- OLEHKA «HE 3a4TCHO» BBICTABIISETCSA CTYIEHTY, €CIM OH HEPETYJSIPHO B TEYEHHE CEMECTpa
MIPEJICTABIIsUT PEIIeHUs 3a/lad, BBIOJIHWI 3aJaHHsl HE MOJHOCTHIO WJIM BOOOINE HE MpPEeICTaBIISIT
paboTBl Ha TMPOBEPKY, JOIMYCKAET CYHNIECTBEHHBIE HETOYHOCTH B OTBETaXx Ha BOIPOCHI
MpEeno1aBaTeis.
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