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1. llean ocBOeHUS AUCIHUTLINHDBI

K ocHOBHBIM meJdaM OCBOCHHA AHCHUIIIINMHBI «®Dusnka TBCPAOIro TCjia» CICOAYCT
OTHCCTH.:

° ®opMUpOBaHUE HAYYHOTO MHPOBO33PEHUS M COBPEMEHHOTO (PU3UYECKOTO
MBIIUICHUS;
i [IproOpereHne MNPaKTUYECKUX HABBIKOB, HEOOXOJUMBIX IJIsI H3yYCHUS

CCTCCTBCHHOHAYYHBbIX, O6H.[CHpO(1)€CCI/IOHaJ'IBHI)IX H CIICHHAJIBHBIX JUCHUIIIINH

K ocHOBHBIM 3agayaM OCBOCHUS TUCHUILINHBI «DHU3HUKA TBEPAOTO TENA» CIEAYET
OTHECTH:

° N3ydenune oOmer ¢usuku B 00BEME, COOTBETCTBYIOIIEM KBaTH(pUKAIIUN
OakayiaBpa

2. Mecto nucuuiuinHbl B cTpykrype OOII 6akasnaBpuara

HuctunnnHa «®u3nka TBEPIOTO Tella» BXOJUT B 00S3aTENbHYIO YacTh B pasfien
®usuka. Ee usyuenue odecrnieunBaeT u3yueHue AUCIUIUINH:

B ocnosnoti wacmu:

o JIucKkpeTHas MaTeMaTHKA,

o OcnoBbl UKT.

B uacmu, gpopmupyemoti yuacmnuxkamu obpazoeamenbHbix OMHOUEHULL:
o OCHOBBI TPOTPAMMHUPOBAHUS;

AJITOPUTMHUYECKOE NPOTPAMMHUPOBAHUE;

Kowmmnekcnas matemaTtuka u auddepeHiaibHbie YpaBHEHUS;
Teopust BEpOSITHOCTEM;

dusuka.

3. IlepeueHb MIaHNPYeMbIX Pe3yJIbTATOB 00YUYeHHs O JUCHHUILIUHE,
COOTHECEHHbIE C IJIAHNPYEMbIMH Pe3yJIbTATAMM 0CBOCHUSI 00pa3oBaTeIbLHOM
NMPOrpaMmbl

B pe3ynbrare 0CBOCHMS JUCUUIUIMHBI Yy oOydaroumxcs (OpMHUPYIOTCS CIEAYIOIINe
KOMIIETEHLIMH U JOJIKHBI ObITh JOCTUTHYTHI CIEIYIOIIUE PE3yJIbTaThl OOYUYEHHs KaK
sTan GOpMHUPOBAHUS COOTBETCTBYIOIINX KOMITETECHIIHA:

Kon B pesyabTare ocBOCHUs IlepeyeHb MIaHUPYyeMBbIX
KOMIIeTeH UM oOpa3oBareJbHOM pe3yJibTaToB
NporpaMmal 00y4eHMs MO0 JUCHUILIUHE
00yYarIuiics 10/KeH
00J1a1aTh
YK-1 Cnocoben ocymectiath | © YK-1.1. 3HaTbh: OCHOBBI (PU3HKO-
MOUCK, KPUTHYECKUI MaTEMATUYECKOT0 armapara
AHAJIU3 U CUHTE3 e YK-1.2. YMerb: BBISIBJISATH




uHdopMaIuu, IPUMEHSITh
CUCTEMHBIN MOAXO0

CCTCCTBCHHOHAYYHYIO CYIIHOCTb
HpO6JI€M, BO3HHUKAIOIIKUX B IIPOLECCCC
HpO(i)CCCHOHaHLHOﬁ ACATCIIBHOCTU

OIlK-1

CrnocoOeH NpUMEHSTh
€CTECTBEHHOHAYYHBIC U
OOIIeH)KEHEPHBIE 3HAHMS,
METOBl MATEMATHYECKOTO
aHamM3a u
MO/ICITUPOBAHUS,
TEOPETHYECKOTO U
IKCTIEPUMEHTATBHOTO
YICCIICIOBAHMSI B
npodeccuoHaIbHON
JeSITETbHOCTH

e OIIK-1.1. 3HATh: OCHOBHEIE
3aKOHBI U TIOJIOKEHUS (PUBHKU
° OIIK-1.2. YMeTh:

®opMHUpPOBaTh HAYYHYIO KAPTUHY MHUPA
Ha OCHOBAHHMH (PU3NYECKHUX 3HAHUM

4. CTpyKTYypa U coAepKaAHUE TUCIHUILTHHbI

OO6mast TpyJOEMKOCTh AUCIUILIMHBI COCTaBJISIET 4 3a4eTHBIX €IuHUIIbI, T.e. 144
aKaJIeMUYECKHX Yaca (U3 HUX 72 yaca — CaMOCTOsITENIbHAs paboTa CTYJEHTOB).
Paznensl nucuuminabel «Du3rka TBEpJOTO Tela» M3Y4yaloTCs Ha MEPBOM Kypce BO
BTOPOM ceMecTpe, (hopMa KOHTPOJIS - IK3aMEH.

CrtpykTypa u cofiep:kaHue TUCIUIUTMHBI « DU3KKa TBEPAOTO TeJla» MO CPOKaM U BUAaM
paboThl oTpakeHsl B [Ipunoxenun 1.

Copep:xanue pa3aesoB AUCHUIINHbBI

Ne . KoauuecTBo Cemectpbl
Buj yueoHoii padoThl
n/n 4yacos 2 cemecTp
1 | AyautopHble 3aHATHA 72 72
B ToM uucne:
1.1 | Jlexknun 36 36
1.2 | CemuHapckue/mpaKTHUECKUE 3aHIATUS 36 36
1.3 | JIabopaTopHbIe 3aHATHS - -
2 | CamocTosiTesibHasi padoTa 72 72
B ToM yncie:
2.1 | BrimonHenne qOMaIIHUX 3aJaHUN 36 36
2.1 | BemonHeHue pacyeTHO-TpaduIeckux padboT 36 36
3 | [IpomekyTOYHAs aTTeCTALMS
OK3aMeH + +
Hroro: 144 144




5. Oﬁpa3OBaTeanme TEXHOJOTHHA, IPUMEHACMBIC IIPHU OCBOCHHUHU JUCIUIIIHNHBI

Metoauka mnpenofaBaHus AUCHMILINHBI «DPHU3MKa TBEPAOro Teiaa» U peanu3arus
KOMIIETEHTHOCTHOTO  IO/IX0Jla B  M3JIOKEHMM U BOCHPHUATHM  Marepuala
peIyCMAaTPUBAIOT MCIOJb30BaHUE CIEAYIOIINX AKTUBHBIX U MHTEPAKTUBHBIX (OPM
IOPOBEACHUS T'PYNIOBbIX, UHAUBUIYAJIbHBIX, ayJUTOPHBIX 3aHITUA B COYETAHUU C
BHEAYyJIMTOPHOM paboToil ¢ 1enbio (GOpMUPOBAHUS U Pa3BUTHUS MPO(ecCrOHATIBHBIX
HaBBIKOB 00YYarOIUXCS:

o IIPUBIICYEHHUE JIyYIIUX CTYACHTOB K KOHCYJIbTUPOBAHUIO OTCTAIOIIUX;

o IOJArOTOBKA, MPEACTABIECHUE M OOCYXJEHUE NPE3CHTAlUNd Ha CEMHUHAPCKUX
3aHATUAX;

o OpraHu3alys U MPOBEJECHUE TEKYLIET0 KOHTPOJIS 3HAHUM CTYAECHTOB B (hopme
0JIaHKOBOT'O TECTUPOBAHUS;

o UCIIOJIb30BAaHUE HMHTEPAKTUBHBIX (OPM TEKYIIEro KOHTpoJsi B (¢opme
ayIUTOPHOT'O U BHEAYAUTOPHOIO HHTEPHET-TECTUPOBAHUS,

o WUTOTOBBIM KOHTPOJIb COCTOMT B YCTHOM JK3aMEHE II0 MATEMATHUKE C YYETOM

PE3YJIbTATOB BLIIIOJIHCHMA CaMOCTOSATCIIbHBIX pa60T.

6. OneHO4YHBbIE CpPeACTBA JAJIA TEKYIIEro KOHTPOJISl YCIIeBAeMOCTH,
NMPOMEKYTOYHOM ATTECTANMH M0 UTOTaM OCBOCHUS IMCUUIIIMHBI M y4e0HO-
MeTOMYecKoe odecneyeHue caMoCTOsITe/IbHOI paboThI CTYACHTOB

B mporiecce o0yueHus Ha MEpPBOM Kypce€ MCHOIB3YIOTCS CICAYIOIIHME OICHOYHBIC
(GbOpMBI  CaMOCTOSITENIBHONW Pa0OTHI CTYJIEHTOB, OIICHOYHBIE CPEJCTBA TEKYIIETO
KOHTPOJISI yCIIEBAEMOCTH U TPOMEKYTOYHBIX aTTECTALUN:

OlLleHOYHBIE CPEJICTBA TEKYILETO KOHTPOJIS YCIIEBAEMOCTH BKIIIOUAIOT KOHTPOJIbHbBIC
BOIIPOCHI M 3ajaHusi B (hopMe OJaHKOBOTO TECTUPOBAHUS 1T KOHTPOJS OCBOCHUS
0OyJaroIMMUCs pa3aesioB TUCIUTUINHBL, iprueM PI'P.

OO6pasipl TeCTOBBIX 3aaHuM, 3a1anuii PI'P, KOHTpONIBHBIX BOIIPOCOB M 3aJaHUM IS
MPOBEJICHUS] TEKYIIETOo KOHTPOJS, DK3aMCHAIIMOHHBIX OHWJICTOB IIPUBEJICHBI B
[Tpunoxenun 2.



6.1. ®oH OLIEHOYHBIX CPEACTB AJIA MPOBeAeHUs MPOMeKYTOUHOM aTTecTAlluH
o0yuyaromuxcs mo gucuumniaInHe «@u3nka TBEpAOro Tejaa

6.1.1. TlepeyeHb KOMIIETEHIHIT ¢ yKA3aHUEM 3TANOB UX (OPMUPOBAHNUS B

npouecce 0CBOCHUs 00pa3oBaTeIbHOH NIPOrPaMMBbl.

B pesynbrare ocBOGHUS AUCHUTUIHHBI (POPMUPYIOTCA CIEIYIONINE KOMIIETCHITH

3HAHUSA, METOJIbl MATEMATUYECKOTIO aHAJIN3a U MOAECIUPOBAHU,
TEOPETUUYECKOTO U SKCIIEPUMEHTAIBHOTO UCCIEIOBAaHUS B
npodeccuoHaNbHOM NESITEIbBHOCTH

Kon B pe3yabTate ocBOeHUsI 00pa30BaTeJIbHONM MPOrPaMMbI
KOMIIeTeHIINH 00yJaroImMiics 10J1:KeH 00J1a1aTh
YK-1 Croco0OeH oCyIecTBISATh MOUCK, KPUTUYECKUM aHaIU3 U CUHTE3
uH(bOpMaIUH, TPUMEHSITh CUCTEMHBIN MOAXO/
OIIK-1 CriocoOeH NMPUMEHATh €CTEeCTBEHHOHAYYHbIE U OOIIEHHKEHEPHBIC

B nporecce ocBoenust oOpa3zoBaTenbHOM MporpaMmbl JaHHbIE KOMIIETEHIIMH, B TOM
YUCJI€ UX OTHEJIbHbIE KOMIIOHEHTHI, (POPMHUPYIOTCS MO3TAHO B XOJA€ OCBOEHUS
00y4aroUMMUCs TUCUUILTMH (MOYJIEH ), TPAKTUK B COOTBETCTBUU C YUYEOHBIM TUIAHOM
Y KaJICHJApHbIM rpauKoM yuyeOHOro npouecca.

6.1.2. Onucanue moxaszartesieil H KpUTEPHEB OLIEHUBAHUS KOMITETEHIIUIA,
(opMupyeMBbIX 110 HTOTAM OCBOEHMS TUCIHUIINHBI, ONTUCAHUE IIKAJ

OIICHUBAHUA

[TokazaTenem OlEHMBAHUS KOMIETEHIIMN Ha Pa3IMUHBIX 3Tamax uX (GOPMUPOBAHUS
SABJISIETCSl JIOCTHKEHUE OOYyYalONUMUCS TIAHUPYEMBIX pPe3yJbTaTOB OOY4YEHUS IIO0

MUCHUTLINHE.

OIIK-1 Cnocoden NMPUMEHATL €CTCCTBCHHOHAYYHBLIC H OﬁllleI/IH)KeHeprle 3HAaHUdA, METOAbI

MATEMATHYECKOI0 AaHaJIu3a M MOACJHUPOBAHHUSA, TEOPETHYECKOI0 M JIKCIEPHUMEHTAJILHOIO
HCCJIeI0BAHNS B IPO(eCCHOHAJIbHOM 1eSITeJIbHOCTH
Kpurepun onennBanus
IMoka3zareanb
2 3 4 5
YK-1.1 3uathb: OO0yuaromuiics OOyJaromuiics OOyuaromuiics OO0yJarommiics
OcHOBBI Pu3UKO- JIEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET JIEMOHCTPUPYET
MaTeMaTHYECKOTO MIOJTHOE OTCYTCTBUE | HEIOJIHOE JIOCTaTOYHO TIOJTHOE
amnmapara WJIH HEJIOCTATOYHOE | COOTBETCTBHE IyOOKHE 3HAHUS COOTBETCTBHE
COOTBETCTBUE 3HAHUHU TPOTPaMMe: | KOHTPOJIHPYEMBIX 3HAHUH TPOTrpamMme
3HAHUH JIOITy CKalOTCSl pasenos JUCIUTLTAHBI,
KOHTPOJIMPYEMBIX OIHI/I6KI/I, JHUCITUIIIINHBI, JIOTUYHO U
pas3nenon MIPOSIBIISIETCS OTBEYAET Ha BCE apryMEeHTHPOBAaHHO
MaTEeMaTHKH: He HEJI0CTaTOYHOE, BOMNPOCHL, B TOM OTBEYAET HA BCE




criocoben
apryMEHTHPOBAaHHO

MOBEPXHOCTHOE
3HaHHUE TEOPHH,

YHCIIE
JNOIOJHUTENbHBIE. B

BOIIPOCEI, B TOM
YUucCiie

U [OCJIEZIOBATENIBHO | CYyTH MeTOMOB. [Ijis1 | TO e Bpemsl pu JOTIOJTHUTEIIbHBIE,
W3JaraTh MaTepUai, | MOJyYCHHS OTBETE JIOMyCKAeT MOKa3bIBACT
HEMPaBUILHO MPAaBUIIBHOTO OTBETA | HECYNICCTBEHHBIC BBICOKHiT yPOBEHb
OTBEYaeT Ha TpeOyroTCst MOTPEITHOCTH HITH TEOPETHYECKON
JIOTIOJTHUTEIIbHBIC YTOUHSIFOIIIHE JIA€T HEIOCTATOYHO | MOATOTOBKH
BOITPOCHI KT BOIIPOCHI, MOJTHBIE OTBETHI
3aTPYIHSCTCS C
OTBETOM
OIIK-1.1. 3naTh: OO0yuaromuiics OO0yyarorumiics OO0yyarormiics OO0yuaromuiics
OCHOBBI BBICIIICH JIEMOHCTPHPYET JIEMOHCTPHPYET JIEMOHCTPHPYET JIEMOHCTPHPYET
MaTEeMaTHKH, MOJIHOE OTCYTCTBHE | HETOJIHOE JOCTaTOYHO MOJTHOE
uH(pOpPMATHKH U WITH HETIOCTATOYHOE | COOTBETCTBHE rIyOOKHE 3HAHUS COOTBETCTBHE
MPOrPaMMHUPOBAHUS | COOTBETCTBHE 3HaHUH IpOTpaMMe: | KOHTPOJHPYEMBIX 3HAHHI IPOTpaMMe
3HAHUI JIOTTY CKAIOTCS paszaenos JTUCHUTUTAHEI,
KOHTPOJIMPYEMBIX OHII/I6KI/I, JUCIUIIINHBI, JIOTUYHO U
pasenoB MIPOSIBIISIETCSI OTBEYaeT Ha BCE apryMEHTHPOBAHHO
MaTeMaTHKH: He HEIOCTATOYHOE, BOIIPOCHI, B TOM OTBEYaeT Ha BCE
crocobeH MOBEPXHOCTHOE qHcIe BOITPOCHI, B TOM
apryMEHTUPOBAaHHO | 3HAHUE TEOPUH, JIOTIOJIHUTENbHBIE. B | uncne

U 1IOCJIEI0BATENBHO
u3J1araTb MaTepual,
HETPaBUIBEHO
OTBEYaEeT Ha
JIOTIOTHUTENbHBIE
BOIPOCHI WIH
3aTpyIHAETCS C
OTBETOM

CyTH MeTOoH0B. [l
MTOJTy9YeHUS
MIPaBUIIEHOTO OTBETA
TpeOyroTCs
YTOYHSIOIINE
BOTIPOCHI,

TO K€ BpeMs MpH
OTBETE JOIYCKaeT
HECYIIECTBEHHBIE
MOTPEIIHOCTH HIIH
JaeT HeJOCTaTOuYHO
MIOJTHBIE OTBETHI

JOITIOJIHUTCIIBHBIC,
MOKa3bIBACT
BBICOKUW YPOBEHb
TEOPETUYECKOU
MOATOTOBKHU

IIIkana oueHUBaAHUsA Pe3yJIbTATOB IPOMEKYTOYHOM aTTECTALMU U €¢é ONUCcCaHue:

dopMa NPOMEKYTOYHOM ATTECTALMM: IK3aMEH

[IpomexxyTounass arrectanusi oOydarommxcs B (opMme dSK3aMeHa MPOBOJIUTCS IO
pe3yibTaTaM BHITIOJIHEHUS BCEX BUIOB YU€OHOM pabOThI, TPEyCMOTPEHHBIX YUeOHBIM
IJIAaHOM II0 JAHHOW IUCLUIUIMHE, MPU 3TOM YUYUTBIBAKOTCS PE3YJIbTaThl TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH B TeueHUE ceMecTpa. OUEHKAa CTENEHH JIOCTHKEHUSA
00yYalOIMMUCSA TJIAHUPYEMBIX PE3YJbTaTOB 00YUEHHS MO JUCHUILUIMHE MPOBOIUTCS
MPENOIABATENIEM, BEAYIIUM 3aHSITUS M0 JUCIUIIMHE METOAOM 3KCHEPTHOM OICHKHU.
[To wroramMm mNPOMENKYTOYHOW ATTECTAUMM IO JUCLUIUIMHE BBICTABIISIETCA OLCHKA
«OTIIMYHOY, «XOPOULIO», «yIOBIETBOPUTEIIBHO) WJIN «HEYIOBIETBOPUTEIIHHO.

[Ixana oneHuBaHuA Onucanue
Brimoanensr BCE o0s13aTe/IbHbIE YCJI0BUA
NMOArOTOBKH CTYJAEHTA K NMPOMEKYTOYHOM
aTTrecTalnmm, MPElyCMOTPEHHBIE MpOrpaMMou
OTinyHO qucuUIuinHbl. CTYJEHT I€MOHCTPUPYET COOTBETCTBHUE
3HAHUU, YMEHUH, HaBbIKOB MMOKA3aTEIIsIM,
MIPUBEICHHBIM B Ta0NuIax, onepupyer
MPUOOPETECHHBIMU 3HAHUSMH, YMEHUSMH, HaBBIKAMH,




IIPUMEHSET UX B CUTyaLUsIX MMOBBIILIEHHON CIIOKHOCTH.
[Ipu >TOM MOTYT OBITH AOIMYIICHHl HE3HAUUTEIHHBIC
OIIMOKHU, HETOYHOCTH, 3aTPyJAHEHHS] TPU IEepEeHOCe
3HAHUU U YMEHHMU Ha HOBbIE, HECTAHIAPTHBIEC 3a1a4H.
BeimnosiHeHBI BCE o0s13aTe/IbHbIE YCJI0BUA
NOATOTOBKHU CTYACHTA K NPOMEKYTOYHOH
aTrrecTalum, MPETyCMOTPEHHBIE POrpaMMONn
aucuuiuinHbl. CTYAEHT IEMOHCTPUPYET COOTBETCTBUE
3HAHUM, YMEHUH, HaBBIKOB MOKa3aTelIsiM,
MIPUBEACHHBIM B TabauIax, OnepupyeT
MPUOOPETECHHBIMU 3HAHUSIMU, YMEHUSMU, HaBbIKaMu. B
TO € BpeMs IIPU OTBETE JIOIYCKAET HECYIICCTBEHHBIE
IOrPEIIHOCTH, 3aJa4yd pelIaeT C Heao4YeTaMH, He
BIIUSIIOIIMMH HA OOIIMN X0/ PEeIICHHUS.

Brimonnenst BCE o0s13aTe/IbHbIE yCJIOBUA
NMOATOTOBKH CTYAEHTA K MPOMEKYTOYHOU
aTTecTaluM, IIPElyCMOTPEHHBIE IIPOrpaMMOU
JACHUIUIAHBL. CTYJIEHT JTEMOHCTPUPYET COOTBETCTBUE
3HAHUM, YMEHUH, HaBBIKOB MOKa3aTeIIsIM,
MIPUBEACHHBIM B TabauIax, Onepupyer
MPUOOPETCHHBIMU 3HAHUSAMH, YMEHUSMH, HaBBIKAMU.
Ho nokaspiBaeT HernyOOKHE 3HAHMS, NMPU OTBETE HE
JIOMyCKAaeT TIpyObIX OMIMOOK WM MPOTUBOPEUUH,
OJIHaKO B (OpPMYyJIHpPOBAHUU OTBETA OTCYTCTBYET
JIOJDKHAs CBSI3b MEXKJY aHAIM30M, apryMEHTAlMed U
BBIBOJIAMH, B PEIIEHUHU 3aJa4 MOTYT COHEPHKAThCS
rpyoObie omuoku. J{Jis mogyyeHus npaBUiIbHOTO OTBETA
TPeOYIOTCSl YTOUHSIIOIITNE BOTPOCHI.

He BbInonHEHBI 00513aTE/IbHbIE YCI0BUS MOATOTOBKHU
CTyJeHTa K  IPOMEKYTOYHOH aTrTecTaluM,
MPEyCMOTPEHHBIE TpOorpaMMon aucuuruineel, WMIJIN
CTYAEHT JEMOHCTPUPYET HEMOJHOE COOTBETCTBHUE
3HaHUM, YMEHUHN, HABBIKOB MIPUBEICHHBIM B TaOJIUIIAX,
JIOMYCKAIOTCA 3HAYUTEIbHBIE OIIUOKH, MPOSBISETCS
OTCYTCTBHE 3HAaHHMM, YMEHHMH, HABBIKOB IO PIALY
MOKa3aTeaer, CTYACHT HWCHBITHIBAET 3HAYUTEIIbHBIC
3aTPYAHEHUS] NpPU  ONEPUPOBAHMM 3HAHUAMU U
YMEHUSAMU.

Xopo1o

yI[OBJ'IeTBOpI/ITGJII)HO

HeynosneTBopuTENbHO

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

7. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE oOecnieuyeHne JUCHUTINHbI

a) OCHOBHAas JiMTeparypa:



T.1. Tpodumona, «Kypc puzukm», 2012.
o A.Tl'. YeproB, A.A.BopoOnéB, «3anaunuk mno ¢pusnkey, 2008.

0) 1oNOJTHMTEJIbHAS JTUTEpATypa:

o H.I1. KanamaukoB, M.A. CMonasipeB «OcHoBbI puzuku» Towm 1, 2003

° 10.A .bpaxkun, B.H. CuzsaxoBa, A.M. Uebanrok, «MexaHuka, JlabopaTOpHbIS
pabotel NeNel101-109», 2003

o FO.A. bpaxkun, JI.B. badakosa, E.b. BonomuHoB u 1ip. «DIEKTPUYECTBO H
Mar"eTusm, Jaboparopusie padoTel NeNe201-211», 2005;

o B.M. Asmioxuna, FO.A. bpaxkuna, B.Il. Jlesun u ap. «BomnHoBasg onruka,
nabopaTtopHbie paboTsl Ne3.01-3.11» 2004;

o N.JI. Tancran, A.E. Topckun, H.K. T'achmkoB wu gp. «J/luHamuka

MOCTYNaTEeNIbHOTO JIBIYKEHUS», 1a00paTOpHBIA pakTukym 312-2, 2008
o AXO. My3sbiuka, H.Il1.Kamamnukos. H.B.TpyOoumuna u ap. «3akoHbI

COXpaHEHUsl MPU TMOCTYNATEILHOM JBUKEHUN»,JA00paTOPHBIA MpakTUKyM 312-4,
2008

o A 1O. My3bruka «MarautTHoe moJjie B cpeiax», 1adopaTOpHbIN MpakTukym 312-
11, 2008
° B.A. 3araitnoB, A.E. I'opckuii, H.K. I'acaukoB u ap. «Kone6anust u BOJTHBIY,

nabopaTtopHbIil mpakTukym 312-15, 2008
o A. K. Macnos, B.W. Ilonos, B.Il. Kpacun u ap. «udpakuus cseray,
naboparopusblil nmpaktukym 312-18, 2008

o A.b. JleonteeB, A.E. Topckmii, H.K. T'achmkoB u 1p. «OCHOBBI
CHIEKTPOCKOIUIY, JTa0OpaTOPHBINA mpakTUKyM 312-26, 2008
o B.B. Ckob6enes, B.A. IToakonsuna, H.K. I'acuukoB u ap. «KBanTtoBas ¢usukay,

naboparopHslil mpaktukym 312-27, 2008

B) IPOrpaMMHOe o0ecrnevYeHne 1 MHTePHeT-PeCcypcehl:

[IporpammHuoe obecrieueHne He MPeyCMOTPEHO.

[Tone3nsie yueOHO-METOIMYECKHUE U HH(POPMAIIMOHHBIE MaTepUaIbl IPEACTABICHBI HA
caiite: http://mospolytech.ru/index.php?1d=4540

Kaxnpiii crygeHT oOecnedeH WHIWBUIYATbHBIM HEOTPAHWYEHHBIM JIOCTYIIOM K
AJIIEKTPOHHBIM OMOJIMOTEKaM YHUBEPCUTETA

(elib.mgup; lib.mami.ru/lib/content/elektronyy-katalog) x smnexTponHO-6HGIHOTEUHBIM
cucteMaM (3JIEKTPOHHBIM OUOIHOTEKaM):

Ne forosopa.
Ne . . .
u/n DJIeKTPOHHBIH pecypc Cpoxk aeiicTBust Ha3Banus koJsieKuuii
JAOCTYIA
OBbC «M3narensctBa Jlanb» | loroBop Ne 73- | H)KeHEpHO-TEXHUYECKHUE HAYKU
- joroBop Ne 73-MII-23- | MII-23-EIl/17 ot | — U3pareiasCcTBO
1 EIl/17 ot 28.05.2017. | 28.05.2017. «MammHoCTpoeHHEe»;
(e.lanbook.com) WHxeHepHO-TeXHMUESCKHE HAyKH
— N3nareasctBo MI'TY um. H.D.
baymana,;




NHXeHepHO-TEXHUUYECKUE HAYKU
— WUzpatenscTtBo « DU3MATIANTY,
DKOHOMMKA U MEHEPKMEHT —
HUznarensctBo «Daumura» u 38
KHUT U3 Apyrux pasaenoB ObC
(cM. caliT yHUBepCHUTETa pa3aes
Ooubamoreka)
2 9BbC «Kuaura®oum» Ha odopmiiennn Komnexnus uz 172405 usnannit
(knigafund.ru)
Hayunas anekTpoHHas | CBOOOHBIM 1134165 nayuynbix cratei
3 o6ubnuoreka JOCTYTI
«KUBEPJIEHMHKA»
(www.cyberleninka.ru)
4 OBC «Polpred» [TocTostHHBIIH 0630p CMU (apxuB myOnukanui
(polpred.com) JIOCTYII 3a 15 jser)
Hayunas snexkTpoHHas [TocTostHHBIIM 3800 HanMeHOBaHUH KypHAJIOB B
5) oubnmoreka JOCTYT OTKPBITOM JIOCTYTIE
e.LIBRARY.ru
JIoCTyH K 3JIeKTPOHHBIM [Mucemo B ®I'BOY | SpringerJournals;
pecypcam U31aTenbCcTBa «Poccuiickuit SpringerProtocols;
SpringerNature ®onn SpringerMaterials;
dynnamenTaibHbIX | SpringerReference;
6 Uccienosanuit» or | ZbMATH;
03.10.2016 Ne 11- | Nature Journals
01-17/1123 c
MPUIIOKEHUEM
C 01.01.2017 -
OeccpoyHo
CrnpaBouHas nouckoBas | be3 noroesopa Hopwmsl, mpaBumna, cTaniapTel U
7 cucrema 3aKOHOZAATEILCTBO 110
«TexakcnepT» TEXHUUYECKOMY PETyJIHPOBAHHIO

8. MaTepuajbHO-TeXHUYECKOEe o0ecnevyeHne U CIUIIUHbI

MarepuanbHO — TexHMUYECKas 0a3a YHHBEpPCUTETa 00ECIEUMBAET MPOBEIECHUE BCEX
BUJIOB 3aHATHUHA, TNPEIYCMOTPEHHBIX YyYEOHBIM IUIAHOM M  COOTBETCTBYET
NEUCTBYIOIIMM CAHUTAPHBIM U MPOTUBOIIOXKAPHBIM IIPaBUJIaM U HOPMaM.

[Ipu HEOOXOIMMOCTH AJIs TPOBEACHUSI HHTEPAKTUBHBIX IPAKTUYECKHUX 3aHITHIA
HCIIOJIB3YIOTCSA KOMIIBIOTEPHBIE KJIACChl YHUBEPCUTETA.

9. MeToanueckue peKOMEHIAUM JJI CAMOCTOATEILHOM PA0OThI CTY/I€HTOB
Pa3nesn: mHTErpajibHOE HCYUCJICHHE

B wuHTErpanhbHOM WCUMCIEHWW pelaeTcsl 3agada, OOpaTHOW TOM, KOTopas
paccmaTpuBaiach B auddepeHnnanTbHOM HUCYUCICHUH HEOO0XOIUMO HAWTH I
nanHoi ¢ynkinuu f(X) Takyro (yHKIHIO, MPOM3BOIHAS OT KOTOPOM Oblia ObI paBHA
3ajaHHoM. HTerpupoBanue PyHKIUA — JOCTATOYHO CJIOXKHBIN pa3jen MaTeMaTHKH,
OBJIAJIETh KOTOPBIM MOKHO TOJIbKO, €CIIU CTYJIEHT «BO3bMET» JOCTATOYHO OOJIBIIOE
KOJIMYECTBO UHTETPAJIOB Pa3HOTO THUIIA.



Hago tBepao 3HaTh TaOdMIly MHTErpajioB OT OCHOBHBIX 3J€MEHTApHBIX (YHKIH,
OCHOBHBIE METOJbl MHTETPUPOBAHMS (3aMEHa NEPEMEHHOM, MOJBEICHUE IO 3HaK
auddepennrana, UHTETPUPOBAHUE 10 YACTSAM, IPUEMBbI BBIUUCIICHHUS UHTETPAJIOB OT
paloHaIbHBIX IPO0E, OTPa3HOTrO THUMA TPUTOHOMETPUUECKUX (PYHKIIHI).

Hano ocMBICIUTE €AMHCTBO MOAXO0Ja K IOCTPOCHUIO OIPEAEIEHHBIX, KpPAaTHBIX,
KPUBOJIMHENHBIX, ITOBEPXHOCTHBIX HHTETPAJIOB — IIOCTPOCHHE  HEKOTOPOU
MHTErPaJIbHON CYMMBI U IPEIEIbHBIN IEPEXO.

3HaTh TEOMETPUYECKHII CMBICT U OCHOBHYIO ()OPMYIy BBIYMCICHHUS OMPEIEICHHBIX
uHTerpasnioB — ¢gopmyny Heiotona — JleitOHuia, reomMerpuueckue U (pusnueckue
MIPUJIOKEHUS OIPENECIEHHBIX M KPAaTHBIX HMHTErPAJIOB, YMETh HAXOAUTH IUIOLIAIb
IUIOCKOHM (UTYPBI, TMHY KPUBOM, 00BEM H IJIONIAAb MOBEPXHOCTHU TEJ BPAIICHHUS.

Pa3pnen: yncioBbie 1 QyHKUMOHAJIbHBIC PAAbI

[Ipy u3yuyeHHM NAHHOW TEMBI, MPEKIE BCETO, HAAO OCMBICIUTH TMOHATHE CYMMBI
OECKOHEYHOI0 psijia KaK Mpejena Mmocjae0BaTeIbHOCTH YaCTUUHBIX CYMM.
HeoOxoaumo cHavana HayduThCsl KIIAaCCU(PUIIMPOBATH PSABl MO THUIAM: YHUCIOBBIC
MTOJIOKUTEIIbHBIE, 3HAKOIEPEMEHHBIE, GyHKIHOHATBHBIE, CTEIICHHBIE,
TpUroHomeTpuueckue psanpl @ypbe. M3yuuTh TEOPETUUECKUE CBEACHUS: TEOPEMBI
CpaBHEHUS, HEOOXO/IUMbIE U JIOCTATOYHBIC MPHU3HAKH CXOJAMMOCTHU. 3HATh U YMETh
MIPUMEHSTh JOCTATOYHBIE TPU3HAKN CXOJUMOCTH MOJOKUTEIBHBIX PSAIOB: MPU3HAKH
Hanambepa, Komm, narerpanbubiii npusHak Komu.

Jlnst 3HAKOYEpEeAYIOUIUXCSL PSAIOB OOpaTUTh BHUMAHUE HAa TMOHSATHUS aOCOJIOTHOW M
YCJIOBHOM CXOAUMOCTU. 3HaTh mpu3Hak JlelOHuIa u 000OIIEHHbIE TPU3HAKU
JHanam6epa u Ko,

JIst cTeneHHbIX PsiIoB 3HATH TeopeMy AOens, onpeaelieHne MHTEpBaia U pajauyca
CXOJIUMOCTH, OOpaTUTh BHUMAHHE HA TO, YTO TPEOYETCs HCCleA0BaHUE MOBEICHUS
pslla B TPaHUYHBIX TOYKAX MHTEpBaja cXoAMMOCTH. OO0s3aTeNbHO 3HATh Pa3I0KEeHUS
OCHOBHBIX JJIEMEHTapHbIX (yHKIMA B psanpl Telnopa u MakiopeHa W yclioBUE
pasnoxkumoctu GyHkmu B psan Teitnopa.

10. MeToauveckue peKOMEHAALMH ISl IIPENnoaaBaTesist

[Ipexne Bcero, cieayeT oOpaTUTh BHUMaHUE CTYJEHTOB HA TO, YTO IPAKTUYECKU BECh
M3Y4YaeMbIil UMU MaTepHaJl SBJISAETCS JJIs1 HUX HOBBIM, HE M3YUYaBLUIUMCS B POTpaMMe
cpenHeid  mkonbl. OpHako OH He TpeOyeT KakoM-1Mbo  crenuanbHOU
(IOMOJIHUTENLHOM) MOATOTOBKM W BIIOJIHE MOXET OBITh YCIEIIHO M3y4Y€H, €CIH
CTYJIEHTBI Oy1yT MOCENIaTh 3aHATHUS, CBOEBPEMEHHO BBIMOJIHATH IOMAITHUE 3aJaHUS U
MOJIb30BATHCA (MPU HEOOXOMMOCTH) CUCTEMOM MJIAHOBBIX KOHCYJIbTALUW B TE€UCHUE
KOKIOro cemecTpa. Bomeammue B Kypec MareMaTUKH pas3eibl  SIBISIOTCA
KJIACCUYECKHMH, B TO K€ BPEMsI OHU NPAKTUYECKH OPUEHTUPOBAHBI, TAK KAK UMEIOT
IIMPOKOE paclpOCTPAHEHUE I PEUIEHUs pa3HOro poja 3ajad BHYTPU CAMOU
MaTe€MaTUKU U NPUKIAJHBIX 337a4. VIX OCBOEHHE MOMOXKET CTYJIEHTaM JIOTUYECKU
BEPHO, apTyYMEHTHUPOBAHO U SICHO CTPOUTH YCTHYIO U NMHCbMEHHYIO p€Yb, YCIIEIIHO
MPUMEHSTh HaKOIUICHHbIE 3HaHUsI B MPO(PECCUOHAIBHOMN 1EATEIbHOCTH.



HeobOxomumo ¢ camoro Hauama 3aHATHNH PEKOMEHAOBATh CTYACHTaM OCHOBHYIO U
JNOTIOJIHUTENIBHYI0 JIUTEpPATypy, @ B KOHIIE CEMECTpa AaTh CIHCOK BOIIPOCOB IS
MOATOTOBKH K 3K3aMEHY .

Ha mnepBoM 3aHsATHM 1O OUCHUILIMHE CIEAyeT o00s3aTeNbHO MPOMH(DOPMUPOBATH
CTYJIEHTOB O BUJIe U (popMe MPOMEKYTOUHON aTTECTAlMU MO JUCIUIUIMHE, CPOKAX €€
MIPOBEJCHUSI, YCIOBHSIX IOMYCKa K IPOMEKYTOUYHOM aTTECTALINU, TPUMEHSIEMBIX BUAX
MIPOMEKYTOUYHOT'O KOHTPOJISL.

CooOpaxkeHus: U1 peKOMEHJALMU, MPUBEIEHHBIE B M. 9 paboueilt mporpammsbl IJis
CTYICHTOB, JOJDKHBI OBITh YETKO CQOPMYJIUPOBAHBI U H3J0XKEHB HMEHHO
IIPENoAaBaTesieM Ha JICKIUAX, TPAKTUYECKUX 3aHATUAX U KOHCYJIbTALHIX.
N3noxenue TEOPETUYECKOTO Marepuaia JOJKHO COIIPOBOKIATHCS
WUTIOCTPAaTUBHBIMU TIPUMEpPaMH, TIIATEIbHO OTOOPAaHHBIMH IPENoJaBaTeieM Tak,
YTOOBI TEXHUYECKUE TPYAHOCTU U BBIKIAJKU MPU PEIICHUU 33Ja4l HE OTBJIEKAIUA OT
[JIABHOTO: OCMBICIICHUS WAEHM M CyTH IpUMEHSEeMbIX MeronoB. CrenyeTr Bceraa
YKa3bIBaTh MPUMEPHI MPAKTUYECKOrO0 MPUMEHEHHS PACCMOTPEHHBIX Ha 3aHATHUAX
ypaBHEHUH U GOPMYII.

[IpakTuueckue 3aHATHS JOJKHBI OBITh OPraHU30BaHbI MPENOAABATEIEM TaKUM
o0pa3oM, 4TOOBI OCTaBaJIOCh BpEMs Ha MEPHUOJUYECKOE BBINOJIHEHUE CTYACHTaMU
HEOOJIBIION CaMOCTOSITENIbHOM paboThl B ayJUTOPUU JJisi HPOBEPKU YCBOEHUS
U3JIOKEHHOI'0 MaTepuaa.

[IpenonaBaresnpb, BeAyIUid MPAKTUYECKUE 3aHATHUSA, JOJKEH COIVIACOBBIBATH Y4EOHO-
TEMAaTUYECKUM IUJIaH 3aHSATHW C JIEKTOPOM, MCIIOJIb30BaTh E€IUHYK) CHUCTEMY
0003HAYEHUH.

[IpenonaBarento cieayeT O00OMBATBCS CHCTEMATHUYECKOW HEMPEPBIBHON padOThI
CTYJICHTOB B TEYEHHE CEMECTpa, HEOOXOJUMO BBISBISATh CHJIBHBIX CTYJACHTOB H
MpUBJEKaTh MX K HAy4yHOH paboTe, K Y4YacCTHUIO B PA3HOTO poJa OJUMMHANAX W
KOHKypCax.

CTyaeHT JOJDKEH OUlyllaTh 3aWHTEPECOBAHHOCTH IPENOAABATENsl B JOCTHKEHHUU
KOHEYHOTO Pe3yJibTara: B MPUOOPETEHUU 00YyUaIONUMUCS MMPOYHBIX 3HAHUN, YMEHUN
Y BJIQJICHHSI HAKOTUICHHOW MH(OpMAIMEel sl pelieHus 3a/1ad B mpodeccuoHaIbHOMN
NEATEIIBHOCTH.



Ilpunoscenue A

CTpykTypa u cofep:kaHHue TUCHUIINHBI «MaTeMaTHYeCKUl aHAJIN3)

10 HANIPABJIEHUIO NMOATOTOBKH
09.03.01 «MudopmaTuKa ¥ BHIYUCIUTEIbHAS TEXHUKA»

[Tpodunb noaAroTOBKH
Kubepdusnueckne cucremsl

(bakanasp)
He B .
Habl yueOHO# padoThl, ®
ae BKJIIOYASI CAMOCTOSITEJIbHYIO Buabi camocTosiTeJIbHOM PadoThI OpMBI
Ce | ™M padoTy CTyIeHTOB, CrynenroB arrecra
n/n Paznen Mee | o U TPY/10€MKOCThb B Yacax 1
™ Me
cT J | I/C | Ja6 | CPC | KCP | K.P. | K.II. | PT'P | Pedpepar | K/p | 3 | 3
pa
IlepBblii cemecTp
Pa3nes 1. UnTerpanbHoe ucyucjieHue
[TepBoobpazHasi. Heonpenenennsiii
uUHTerpan u ero cBoictBa. Tabmuna
1.1 | WHTETPaloB OT OCHOBHBIX MEMEHTAPHBIX | 4 1 2 2 4 +
¢byHkuui. Meroag  HENOCPEICTBEHHOTO
HUHTErPUPOBAHUS.
Boigaua 3agmanmii PIP Ne 1 1o
HHTEIrPAJIbHOMY HCYHMCICHHUIQ
WuTerpupoBaHue ¢ TOMOIIBIO 3aMEHbI
1.2 | nepemeHHOM, mnoABeneHueM moj 3Hak | 1 2 2 2 4
muddepennmana.
13 Meton  MHTErpUpoOBaHHUs IO 4acTAM. | 4 3 2 2 4
WHuTerpupoBanue pallioHaJIbHBIX ApooOei
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14

WHTerpupoBaHne  HEKOTOPHIX  BUOB
UPPALMOHAIBHBIX U TPUTOHOMETPHUECKHUX
GYHKIMH.

1.5

3amaun, NPUBOAAIIME K  TOHSTHIO
OMpENICJICHHOTO  WHTErpaja.  YCJIOBHS

UHTETPUPYEMOCTH. CaoiicTBa
OIIPEEIIEHHOTO MHTErpaja.
Cy1iectBoBaHue nepBooOpa3HOi
HENpEephIBHON byHKIHN. ®opmyna

Hrrotona-JleiiOnuna. 3ameHna nepeMeHHOU
M HUHTETPUPOBAHHE TIO  YacTsIM B
OMpeJICICHHOM HHTETpaie

1.6

HecoOcTBeHHbIE UHTErpayibl MEPBOrO U
BTOPOT'O PO, MX CBOMCTBA.
CamocrositeibHass pabdora Ne 1 Ha
ceMHHape

1.7

[TpusoXeHus: ONpeIeIeHHOr0 HHTErpajia B
TEOMETPHM M MEXaHUKE (BBIYMCICHHE
TUTOIIAJICH TUIOCKUX (UTYP, IJTMHBI KPUBOHA,
00BEMOB.

1.8

Boluniciienue onpeneneHHbIX HHTErpajioB
OoT (YHKUUH, 3aJaHHBIX B MOJSPHBIX
KOOpJMHATaX, B MapaMeTpuyeckoil popme

1.9

3anaum, NPUBOAAIIME K  IOHATHUAM
KPaTHBIX M KPUBOJWHEHHBIX HWHTETPAJIOB.
JIBOMHOM W TPOWHOM HWHTErpajbl, WX

CBOMCTBA. Brrancnenne JTBOMHBIX
WHTETPAJIOB CBEJIEHUEM K OBTOPHBIM.
I'eomerpuueckue u ¢busnueckue

MIPUIIOKCHUSA KpaTHBIX HUHTETPaAJIOB,
IMPUMEPEI BEIYUCIICHUS.

1.10

KpuBosinHeliHble HMHTErpaibl NEPBOTO H
BTOPOr0 POJIA, UX CBOMCTBA Y BBIYMCIICHHSI.

10
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VYcnoBue HE3aBUCUMOCTU KPUBOJIIMHEWHOIO
UHTErpajia OT IyTU HWHTETPUPOBAHUS.
®opmyna ['puna

111

Pa3zpen 2. YucyioBble ) |
(pynkuuonanbubie  paabl.  Yucnossie
panbl. CXOIMMOCTh U CyMmMMa psa.
HeoOxomumoe  ycioBHe — CXOAMMOCTH.
UccnenoBanue CcXOAUMMOCTH  PSJIOB €
MOJIOKUTEIbHBIMU  uieHamMu.  [IpusHaku
HNamambepa u Komm. HWHTErpanbHbIi
MIPU3HAK CXOJIMMOCTH
3HAKOMOJIOKUTEIbHBIX YUCIOBBIX PSJIOB
Boinaua 3aganus Ne 2 mo psijiam

11

1.12

3HaKoONepeMEHHBIN psaa. AOCOMOTHAsS W
YCJIOBHASI CXOJAMMOCTH 3HAKOIIEPEMEHHBIX
pSLIOB. [Tpuznak JleliOHMIA ilie: |
3HAKOUYEPEAYIOIMXCS PSIAOB.

12

1.13

DOyHKIMOHAIbHbIE pSABIL. Oo0iacTe
CXO0IUMOCTH. DYHKIIMOHAIBHBIE CBOMCTBA
cymmsbl psga. CreneHHble panel. Paamyc
CX0IUMOCTH. DYHKIIMOHAIBHBIE CBOMCTBA
CYMMBI CTEIIEHHOTO PSaa.

13

1.14

WnTerpupoBanue u nuddepeHpoBaHue
creneHHbIX psAanoB. Pan Teinnopa. Ycenosus
paznoxkumMoctu pyHKuuu B psin Teitnopa.

14

1.15

Paznoxenue ¢pynkuuii B psag Teitnopa.
IIpumMeHeHne  CTENEHHBIX  psAJOB B
IPUOIMKEHHBIX BBIYMCICHHUSX.

15

1.16

OpTOroHaNbHOCTh ~ TPUTOHOMETPUUYECKUX
¢yukuuid. Pasznoxenne B pianx  Dypwe
byHKIMH ¢ mepuoaoM 1 =27 . DopMyJIsI
K02 (HUIIMEHTOB dypre. YcnoBus

16
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Hupuxne. Teopema o0 pasnoXUMOCTH
nepuoandeckux GyHkiuii B psig Dypbe.

Pan ®ypbe 11 4YETHBIX M HEYETHBIX
¢byukumii. Paznoxxenne B psag  Dypwe
(GYHKIIUH C MPOW3BOJILHBIM  TIEPUOJIOM.

1.17 17 2 2 4
OcobeHHocTr pasioKeHus
HEMEePUOANYECKUX (YHKIIMH, MOHITHE WX
MIEPUOINICCKOTO MPOIOIKEHHSL.
118 O0630pHast JeKuus 18 2 2
' O030pHOE MPAKTHYECKOE 3aHSATHE 18 2 2
19-
Dopma ammecmayuu 21
5 1
Bcero 4acoB mo JucHuIInHe 36 36 72 caMm.
PI'P pab
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[Tpunoxxenue 2

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

«MOCKOBCKHUM NOJUTEXHUUYECKU YHUBEPCUTET»
(MOCKOBCKHWH OJIUTEX)

®OH/I
OILIEHOYHBIX CPEJICTB

Mo JUCUMILIUHE

MaremMaTnyecKHil aHAJIN3

Cocras: 1. [1acnopt ¢oHIa 01IEHOYHBIX CPEICTB
2. Onucanue OLEHOYHBIX CPEICTB:
- JK3aMeHAIlHOHHbIE OUJIETHI

- KoMmmuiekTsl 3agaHuii 1J1si KOHTPOJbHBIX padoT
- Kommuiekt Bonpocos

- KommuiekT 3a1aHuii 11 BHINOJTHEHHU S
pacueTHo-rpaduyeckux pador

CocraBuTE)IN:
Hort1., k.¢.-m.H. Koran E.A., norr., k..H. MyxanoB C.A.

Mockasa, 2020 rox
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MOKA3ATEJIb YPOBHSI COOPMHUPOBAHHOCTHU KOMIIETEHIIUIA

Taomuna 1

«MareMaTHYeCKHH aHAJIN3»

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

npoduss noarotosku «Kubepdusnueckune cucTeMb»

B mpotiecce ocBoeHUs TaHHOUM TUCIUTUTMHEI CTYACHT (DOPMUPYET U IEMOHCTPUPYET CICAYIOIINE
o0menpogeccCHOHAIbHbIE KOMIETEHIMHU:

KOMIIETEHIIUA IlepeyeHb KOMIIOHEHTOB TexHosorus dopma Crenenu ypoBHeii 0CBOeHH
HHIAEKC | @OPMYJINPOBKA ¢dopmMupoBaHusi | OLIEHOYHOI'0 | KOMIIETEHIUIA
KOMIIeTeHIH cpeacrBa*®
OIlK-1 Cnoco6en npumensts | ® OIIK-1.1. 3narb: OCHOBBI | JeKIus, YO Ba3oBblii ypoBeHb
€CTECTBCHHOHAYYHbBIC | BBICIICH MaTeMaTHukKH, | camocTtositesnibHas | KP -BJIaJIe€T HaBBIKAMU pabOTHI C
U OOIIeUH)KEHEPHbIE | HH()OPMATUKH u | paboTa, PI'P OCHOBHBIMH MOHSATHUSIMU U METOJIaMH B
3HAHUS, METOJIbI MIPOTrpaMMHUPOBAHUS; CEMHUHAPCKUE T paMKax TUCHUILIUHBI;
MaTeMaTUu4eCcKoro e OIIK-1.2. ¥Ymern: Pemars | 3aHsTUA
aHajus3a u CTaHJapTHbHIC IloBbllIEHHBIH YPOBEHB
MOJICJINPOBAHUS, npodeccuoHanbHble  33Ja4ud  C -CBOOOJTHO BIIAJICET U3YICHHBIMU
TEOPETHYECKOTO 1 MIPUMEHEHUEM MaTEMaTUYECKUMH METOJIaMU,
AKCIIEPUMEHTAIIBHOTO | €CTECTBEHHOHAYYHBIX u CIOCOOEH UX TBOPYECKH MPUMEHHTH K
HCCIICIOBAHUI B o6meHH>1<eHepHLIX 3HAHWH, 3a/1a4aM MOBBIIIEHHOM CII0KHOCTH
npodeccuoHaNbHOM METO/IOB MaTeMaTU4eCKOro
JIeSTeTbHOCTH aHaJIM3a U MOJICJIMPOBAHUSL.

**- CokparieHust HOpM OIIEHOYHBIX CPENCTB CM. B prioxeHuu 2 k PIT.
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Hepeqeﬂb OLCHOYHBIX CPEACTB M0 JUCHUIIJINHE
«MaTeMaTHYeCKHH aHAJIU3 »

Tabmuma 2
HaumenoBanue [IpencraBnenue
Ne Kparkas xapakTepUCTHKa OLIEHOYHOTO
OLIEHOYHOT'O OLICHOYHOT'O CPEeICTBa
1/ Cpe/cTBa
CpeACTBA B ®OC
1 KontposbHas CpenctBo mpoBepkd yMeHuil npumeHsaTh | Kommiekr
(camocTosATENbHAS) | IOTYYCHHBIC 3HAHUS ISl PEIICHUS 33aa4 | KOHTPOJIbHBIX
paboTta OIIPEIEIICHHOT0 TUIIA 10 TEME UJIU pa3lielly | 3aJaHui 110
(KP) BapHaHTaM
2 | PacuetHo- CpenctBo mpoBepKH yMEHUM NpuUMeEHsATh | KoMIuiekT 3agaHuii
rpaduveckas [IOJIyYeHHblE  3HaHUS 10  3apaHee | A BBITIOJTHEHUS
paboTta ONpPENETICHHON METOJMKE [UJIsl PELICHUs | pacyeTHO-
(PI'P) 3aJa4 WM 3aJaHUd 0 MOJYJIO WU | rpadu4ecKkoil paboThl

NUCLIUILIMHE B IIEJIOM.

CpencTBO KOHTPOJIS, OPraHU30BaHHOE KaK
crienManbHas Oecela IeAaroruueckoro
paboTHMKA ¢ OOYyYarolmUMCs Ha TEMBI,

YcrHblit onpoc N N
CBSI3aHHBIC C M3y4YaeMOW AUCIHUILIUHON, U

Bompocs! 1o

3 cobeceoBaHue, TeMam/paszaenam
paccyMTaHHOE Ha BBUICHEHHE o00beMa
(YO) . JTUCITUATITUHBI
3HaHUH oOyuarorerocs o
OIIpEIETICHHOMY pas3Jielly, TeMe, Ipodieme
U T.IL
Cucrema cTaHIapTU3UPOBAHHBIX 3a/IaHUM,
4 Tect HO3BOJISIOIIAs aBTOMAaTU3UPOBATh @DOH/ TECTOBBIX
(T) MIPOLIEIyPY M3MEPEHMS YPOBHS 3HAHMU H 3a1aHu I

YMEHHUH 00y4aromerocs.

5 | Ok3amenanonnble | CpeIcTBO TPOBEPKU 3HAHUN, YMEHMH, | DK3aMeHallMOHHbIE

OMIIETHI HABBIKOB. MOXET BKIIOYaTh KOMIUIEKC | OUIIETHI.
(BB) TEOPETHUUECKUX BOIIPOCOB, 3amay, | lllkana ouenuBanus u
MPAKTUYECKUX 3aTaHHH. nporenypa
MIPUMCHCHHSI.
[TpomexyTouHas Ox3ameH (D ) 1) yetho (Y)
atrecrauus (ITA) 2) nuceMenHo (I1)

Odopmiienne U onucaHue OLEHOYHBIX CPEACTB
1. Dk3aMeHaAIMOHHBbIE OUJIETHI

1.1. Ha3nauenue: Mcnonp3yrotes A npoBeaeHus npomMexxyTouHoi atrectauuu (ITA) mo
aucuuIuivHe "MaremaTuyeckuit ananumz".

1.2. PernameHT 3K3aMeHa: - BpeMs Ha MOATrOTOBKY T€3UCOB OTBETOB - 10 45 MUH.

- Crioco® KOHTPOJIS: YCTHBIE OTBETHI.

1.3. IIIkaa ollecHUBaHHUA:

"OTJMYHO'"- €CIM CTYJEHT IIyOOKO M MPOYHO OCBOMJI BECh MaTepual MporpamMmbl 0OyudeHUs,
MCYEpIBIBAIOIIIE, TOCIIEI0BATENIbHO, TPAMOTHO U JIOTHYECKH CTPOMHO €ro U3JIaraeT, He 3aTpyAHsIeTcs
C OTBETOM IpU M3MEHEHUHU 3a/aHusi, CBOOOJHO CHpAaBIAETCS C 3aJadyaMHM U IMPaKTHUYECKUMHU
3aJlaHUSIMU, IPABUIIbHO 00OCHOBBIBAET MPUHSATHIE PEIICHUS.




"Xopomio'"- eciy CTyA€HT TBEPIO 3HAET MPOTPAMMHBIN MaTepHall, TPaMOTHO U IO CYLIECTBY €ro
H3J1aract, HC 1OMMYCKACT CYIICCTBCHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC, BIIAACCT HGO6XOIII/IMBIMI/I

YMEHUAMU U HABBIKaAMU ITPU BBIITIOJHCHHHU ITPAKTHYCCKUX SaHaHHﬁ.

"Y10BJIETBOPUTEJIBHO" - €CIM CTYJIEHT OCBOMJ TOJIBKO OCHOBHOHM Marepuai IporpaMmbl, HO HE
3HAaeT OTHEJIbHBIX TEeM, JOIyCKaeT HETOYHOCTH, HEAOCTATOYHO IpaBWIbHBIE (OPMYIHPOBKH,
HapylLIaeT MO0CIe10BaTEIbHOCTh U3JI0KEHUS IIPOrPaMMHOI0 MaTepUaa U UCIIBITHIBAET 3aTPyAHEHUS

B BBLIIIOJTHCHHUH IMMPAKTUYCCKUX 3aHaHHﬁ.

"Hey10B/1eTBOPUTEIBbHO'" - €CIM CTYACHT HE 3HAeT 3HAYUTEIBHOW YacTH IIPOrPAMMHOIO
MaTepuaa, 10IMycKaeT cepbE3Hble OMMUOKHU, ¢ OOIBIINMU 3aTPYTHEHUSIMU BHIMOIHIET IPAaKTUYECKUE

3aJ]aHMUsl.
Kakmoe 3amanue sK3aMeHaIllMOHHOI0 OMIeTa OLleHUBAETCs OTASAbHO. O0IIel oLeHKOoMH

SIBJISIETCS Cpe/IHEE 3HAUCHHE, OKPYTJIEHHOE /10 1[EJI0r0 3HAYCHUSI.

KoMmruiekTsl sKk3aMeHallMOHHBIX OMJIETOB BKIIIOUAET IO KaKaoMy pazjaeny 25-30 OwmietoB

(XpaHsITCs B IEHTPE MaTEMaTHIECKOTO 00pa3oBaHus).

TunoBble BapUaHTbI omi1eTOB npujiararnTcs.

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

_ BBICHIET'O OBPA3OBAHI/£H
«MOCKOBCKNHA HOJIHTEXHILI'IECKHH YHUBEPCUTET»
(MOCKOBCKHWU ITOJINTEX)
®akynbTeT 0a30BBIX KOMIIETECHIIHH, Kagenpa «MaremaTuka

Juciumiuaa «MaTeMaTu4ecKui aHaIn3»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. IlepBooOpasHasi, HeonpeAeaeHHbIH nHTerpai. Tadnauia OCHOBHBIX HHTETPAJIOB.
2. OcHOBHbIE TIOHSTHS TEOPUU OOBIKHOBEHHBIX AW(PepeHInaNbHbIX YPAaBHEHUH IEPBOTO
MOpsJKA.
3. BrruncnuTe HEONIpeIeICHHBIN UHTETPATl I dx .
A5—x+~/5-x

4. VYkaxure, Kakoi U3 HECOOCTBEHHBIX HHTETPAJIOB SIBJISETCS CXOSAIIUMCS

[~xdx, [xdx, [+/x°dx’

1 1 1

N n
5. Y CcTaHOBHUTE CXOAUMOCTD PAJIA: o (-1)'n
~n®4+n-3

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

110 JUCHUIIIIMHEC MareMaTHuecKuil aHaan3
(HaMEeHOBaHHE JUCLUIIIMHBI)

ITo nHTErpasam
Beruucants HEOIIPEACJICHHBIC HHTEIPAJIbI

1'j dx 2.{x-27"dx 3. [e* cos xdx 4-I dx 5. [ x cos 3xdx
2(x+~/x x?> —6x +18

6. dx 7. x—1 8. . x+1 9. dx 10. _sin®x
- —dx ——— dx
I)(2_,_6)(_|_5 VX+1+2 Ix2+3 j\/1—x2 arcsin x Icoszxdx
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Boruucautnb onpeaejJicHHbIC HHTErpaJibl

1.76 2.1 3.1 4.¢ 5.
£3sin2xcosxdx | ox [(x—1)e*dx [ o

0v1+3x 0 1X7+1InX 11+\/3X 2

6. 2 2 7. 4  dx . 10. 2
jl+—xdx I—z jx +2X | ——=dx j\/4—X2dX
2 arctgx 1 (3x+5) 0 X2 +1 0 1+ x? 0

HecoOcTBeHHbIE MHTETPAJIbI
1. Ykaxure, Kakoi U3 HECOOCTBEHHBIX UHTETPAJIOB SIBJISIETCS CXOASIIIMMCS

T\/;dx, Tx’sdx, T\/?dx '
1 1 1

2. BeluMcIuTh UHTETPAJl, yCTAHOBUTD €r0 CXOAMMOCTh WIIM PACXOIUMOCTh % dX

]

o l4 X2

jl

4. BeI4ucianTh HeCOOCTBEHHBIN HHTETpall 2 dx , YCTAHOBUTD €0 CXOAUMOCTDb UJIN

0 X
pPacxoauMOCTb.
5. BprancauTb HeCOOCTBEHHBIN UHTErpan L gy , YCTaHOBUTH €r0 CXOJUMOCTb UJIU

'—-@

3. Beruucnuth HHTErpal, YCTAaHOBUTH €TI0 CXOAUMOCTE UJIM paCXOJUMOCTE %

2

X
pacxoauMOCTb.
1. Bbruucnute HeCOOCTBEHHBIN HHTETPaT - dx , YCTAHOBUTH €r0 CXOJUMOCTh UJIH
0 X3
pacxoauMOCTb.
Kommuekt Bonpocos (YO)
UHTEI'PAJIBHOE UCUYUCJIEHHUE
1. [lepBoobOpasHas, HeonpeaeneHHbIH nHTerpail. Talauia OCHOBHBIX HHTErPAJIOB.
2. 3aMeHa IEpeMEHHON U MHTETPUPOBAHME I10 YaCTSAM B HEOIIPEIETICHHOM UHTErpalle.
3. HNHuTterpupoBanme ¢ moMoIIbio MOABEACHUS 101 3HAK AuddepeHimana.
4. WHTerpupoBanue palvoHaIbHBIX Jpo0eii.
5. WNHuTerpupoBanne 1o 4acTsM U 3aME€Ha IEPEMEHHOH B OIpe/IeJICHHOM UHTErpale.
6. WHuTerpupoBanue TPUrOHOMETPUUYECKUX (YHKINN, OCHOBHBIE TIPUEMBI.
7. NHuTerpupoBanne uppaloHaIbHbIX (QYHKITHH.
8. VYHuBepcanpHas TPUTOHOMETPUYECKas! MOJCTAHOBKA.
9. OnpeneneHHblil HHTErpai u ero cBoiictBa. ®opmyina Hetotona — JleitOHuna.
10. [TpumnoxeHus onpeneneHHOro HHTErpata K peleHuI0 FTeOMETPHUECKUX U PU3UIECKUX
3azad.
11. Brruncnenue miomazaei ¢ IoOMOIIbIO ONPEAEIEHHOI0 HHTETpaIa.
12. Brrunciienue miomaay v JJIMHBL KPUBOM, 3aIaHHON YpaBHEHHUSIMU B TapaMETPUUIECKOM
dopme.
13. Boruncnenue miomaan KpUBOJIMHEHHOTO CEKTOpa B MOJSPHBIX KOOPAUHATAX.
14. Brruncnenue miomaneii B IPSMOYTOJIBHBIX M IOJIIPHBIX KOOpPAMHATAaX C IOMOILBIO
OTIpe/IeNIEHHOTO NHTErpaa.
15. Boruncnenue 1MHbI AYTH ¢ IOMOLIBIO ONPEAEIEHHOTO HHTETpaa.
16. Brruucnenue nimHBI 1y KpUBOH, 3aJJaHHOM MapaMeTPUYECKH.
17.  Beruncnenue 06beMa Tella BPAIIEHHs ¢ TIOMOIIIBIO OMPEICICHHOTO HHTETPaIA.
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18. Brruucnenue miomnaan moBepXHOCTH TeJla BpaICHUSI.

19. Hecob6cTBeHHBIE HHTETpANIbI NIEPBOTO U BTOPOTO THMA. [IOHATHS CXOAMMOCTH U
PacxoAMMOCTH HECOOCTBEHHOT'O HHTETpaJia.
20.  HecoOcTBeHHBIE HHTETPAIBI OT PA3PHIBHBIX (DYHKIIHH.
PAAbI
1. YucnoBbie NOJTOKHUTEIbHBIE psiibl. TloHsATHE CyMMBbI OeCKOHEUHOTO psiaa. Cxopsmuecs u
pacxosIuecs psaabl.
2. Heo6xoauMblil mpu3HaK CXOIUMOCTH, TEOPEMBI CPABHEHUSI.
3. [Tpusnaku Jlanmambepa u Kormm, MHTErpaJIbHBINA MTPU3HAK.
4. 3HaKonepeMeHHbIE Psi/ibl, A0COMIOTHAS U YCIOBHAS CXOUMOCTb.
5. Teopema JleitbuuIa 0 CX0IMMOCTH 3HAKOUEPETYIOIIUXCS PSJIOB.
6. OyHKIHMOHAIBHBIE PsAJIbI, pPABHOMEPHAs CXOAMMOCTh, IPU3HAK Beliepiurpacca.
7. Crenennsie psabl, Teopema AOens, HHTepBal U PaJANyC CXOAUMOCTH CTEIIEHHOTO psja.
8. Psin Teiinopa. YcnoBus paznoxxuMocTtu GyHKIMH B psan Teinopa.
9. Pasnoxenne B pan Teitnopa HeKOTOPBIX GyHKIHIA (TaOIMYHBIE PA3I0KESHU).
10. TIpumenenue psna Teinopa K NPUOIIKEHHBIM BEIYUCIEHHUSIM.
11. [laiire onpeeneHe OCHOBHOM TPUTOHOMETPHUYECKON CHCTEMBI ()YHKIIHIA.
12. anumute psg Oypee ans GyHKIUI.
13- Vcnosus upuxie.
14. Coopmynupyiite TeopeMy O pasiokHMOCTH (GYHKIHMH B psia Pyphbe.
15. Banummre psu Oyphe U YETHBIX M HEYETHBIX (GyHKIME ¢ epuogom T =27 .

KommuiekT 3aaHuii VISl BBINIOJTHEHMSI
pacdyetHo-rpadpuueckux pador (PI'P)

no pucuummHe  MaTteMaTHYeCcKUN aHaInu3
(HaMMEHOBaHME JAUCLUILIIMHBI)

ITo unTerpanam
Heonpenenenublii HHTErpaJ
HaﬁTn I/IHTeraJIBI.

\/@Jr?) sin2x . 3. S5x+1 5. 2-5Jx
I cos” x jCOSSXdX J.ZX\/W '[\fx +2x+7 ’C I%\&X)dx

6. j(l—3x)cos5xdx 7. jarctgzﬁdx 8. _[e‘xcos5xdx 9-Ix2 In(x+3)dx 10. ICOS(|“23X+4)dX 1L
X

j(2— x)In¥/xdx

12 .‘-(X2+3X_1)35de 13 j3xsin2§dx 14 I(8x—3)cos§dx 1> j(ﬁ—Sx)sin xdx

dx

16. j(x—1)3ln2(x—1)dx 17. jaritfjijxdx 18. j9(sinx+cosx) 19. IXSX_(:4 —1;4(13 +21)3x

20. 2x—Bx2+7x—4 , 2L . ¥i2x?+2x+1 22. jsin42xcos32xdx 23. _[sinzx00323xdx 24.
f ——dx _[ - a dx
(x+1)(x-2) (x +1)(x +x+2)

J- dx dx 25. J' dx
(4-x*)V3+ X Ux+4-5

(cosx—sin x)5
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OnpenesieHHbIH HHTErPAaJI

1. Haiitu momans Gurypsl, orpaHideHHOM rpadukamMu pyHKIUI.

2. Haiiti miomanp Gurypsl, orpaHHIYeHHON JIMHUSAMU, 33JaHHBIMH YPaBHEHUSMH B MOJISIPHBIX
KOOp/AWHATAaX.

3. Haiiti 06bem Tena, oOpa3zoBanHOro BpamienueM ¢uryp. /s HedeTHBIX BapUaHTOB —
OTHOCUTENBHO OocH 0X, [ YETHBIX BAPHAHTOB — OTHOCUTENBHO ocH (y.

4. BbIaucauTe 1IMHBL YT KPUBBIX:

a) 3a/laHHBIX YPAaBHEHUSMU B IIPSIMOYTOJIBHOM CHCTEME KOOPIUHAT;
0) 3a7aHHBIX YPAaBHEHHUSIMHU B NOJSIPHBIX KOOPAMHATAX — JUI YETHBIX BAPHUAHTOB,
YPaBHEHHUSMH B TapaMeTPHUECKON (hopMe — JIJIsl HEUETHBIX BAPUAHTOB.

5. BBIYHCIUTE MIIOIIAIU TOBEPXHOCTH, 00pa30BaHHOW ITPH BPAILICHHH BOKPYT OCH 0X KPHUBOM.
6. BbIunciuth HeCOOCTBEHHBIC HHTETPAJIBI MIIH YCTAHOBUTH UX PACXOIUMOCTb.

7. Pemuthb 3a1a4uy ¢ GU3HYSCKUM COJICPIKAHUEM.

Ycnopus 3agau

1) y=x12, y=1/1+x?) 2) r=sinp 3) x* =2y, y=|x

4a) y=e*, 0<x<In5 46) r=3(-singp) -7nl2<p<-7/6

5) y=1/x, 3<x<4 6) © dx ,

1
2
Lax—nie 1 gxln xax

7) OmHOpoaHBIN cTepxkeHb JIMHOM 21 uMeeT Mmaccy M, MarepuasnbHas TOYKa MAacChl m
pacroiokKeHa Ha CepeIMHHOM MEPIEHIUKYISIPE K CTEPKHIO Ha paccTosiHuU B ot ero cepenunsl. C
KAaKOW CUJION CTepKEHb MPUTATUBAET TOUKY?

Panni
HccenenoBaTh HAa CXOOUMOCTb PsAJIbI
1. _sin?n, 2. zl-sinn, 3.2 n-3 , 4. =zn+5, 5 » —(5Y,
n— n2 n=1 n2+1 nZ::1FI2 +10 n—1 5" r,Z::l n+3[7j
6. » 2n 7. «(2n+1\", 8 «4n2-3, 9. = In®3n., 10. = 10 .
ST yfmay g b g
1 n" aa\ 5n+4 n14n® +3 i N n1(n+1)In“(n+1)

BH}ICHI/ITL, CXOOHUTCs JIU a6COJ'IIOTHO, YCJIOBHO HJIN paCXOOUTCH PIAJ
Le D™ 0 25 (D' » 3a(D)"(+2) 4 (D™ > & (D
1(3jn(n+1) n1(6n +2)° = 6" n1 5n n-14/3n” +1

Ms

n

21(—1)'1 ( 2I"In— 1) |

3. Haiitu HHTCPBAJI CXOJUMOCTH pAaa U UCCIICAOBATH €TI0 MMOBCACHHUE HAa KOHIIAX MHTCPBaJla

CXOOUMOCTH « n ((x\"
n1n+1\ 2
4. Paznoxuts B psia Teisiopa o creneHsM X QyHKIUIO 1 , UCIIOJIB3Ys

f(x)=

x* —5X+6
rOTOBOE Pa3JIOKEHHUE.

5. Paznoxwuts B psin Teitmopa mo crenensm (X —7/2) pynkrmuio  f(X) =cosx,
HCIIOJIB3YSI TOTOBOE Pa3JIOKEHUE.

6. Pa3noxuth QyHKIHIO
0 mpu -3<x<0
y=42x/3 mpu 0<x<3/2
0 mpu3/2<x<3
B psg Dypse:
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- MOCTPOUTH Ipauk 3aJaHHON (PYHKIIMH Ha OTpe3Ke e€ OnpeaeIeHus;

- BBIYMCIIATH KO3 duimeHTsl e€ psna Oypbe;

- 3anucath psaja Oypbe A1 3a1aHHON (YHKINH;

- MOCTPOUTH Ipaduk noaydeHHoro psna Oypbe HAa OTpe3Ke OnpeaeNneHus 3aJaHHON (PyHKIHH.

Kpurepum ouenku:

- OLICHKA «3aYTEHO» BBICTABJISETCS CTYJICHTY, €CJIU OH PEryJIIPHO B TEYEHUE CEMECTPa MPEACTABIISLI
pellleHrs 3a/ay, BBINOJIHWI MOJHOCTbIO BCE 3aJaHUsl U WX 3allUTWJ, OTBETUB Ha BOIPOCHI
IpenoaaBaTes;

- OLICHKA «HE 3aUTEHO» BBICTABJSIETCS CTYJIEHTY, €CIM OH HEpEeryJsI[pHO B TEUYEHHE CeMecTpa
MIPEJICTABIISUT PEIICHUs 3a/1a4, BBIMOJIHUI 3aJaHWs HE MOJHOCTHIO WM BOOOIE HE MPEICTABIISI
paboThl Ha TMPOBEPKY, JIOMYCKAET CYIIECTBEHHbIE HETOYHOCTH B OTBETax HAa BOIPOCHI
IpenojaBaTes.
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