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O0JacTh NpUMeHeHHus

®onn omneHouHbix cpeactB (POC) — sBusercs 00s3aTeTbHBIM TPUIIOKEHHEM K pabodeid
nporpaMMe JUCHUIUIMHBL «MaTeMaTH4yeckKuid aHajau3» U o0ecleyrBaeT NPOBEPKY OCBOCHUS
IUTAHUPYEMBIX PE3yJIbTaTOB 00yueHUs (KOMIETeHLIUN U UX UHIUKATOPOB) MOCPEICTBOM MEPONPUITUN
TEKYIIEH U IPOMEKYTOUYHOHN aTTECTALIUU 110 JUCLUIIIIMHE.

Hesn 1 3a1aum PoHAA OLIEHOYHBIX CPEACTB

Henpto @DoHOa OLICHOYHBIX CPEACTB SBIAETCS YCTAHOBJIECHUE COOTBETCTBUSL YpPOBHS
MOJATOTOBKUA 00ydaromuxcsi TpeOoBaHUSAM (efepalbHOr0 TrOCyAapCTBEHHOTO 00pa30BaTeIbHOIO
CcTaHJapTa.

Jns  noctmkeHuss nOCTaBiIeHHOW 1enu @OOHIOM OLEHOYHBIX CpPEICTB M0 JAUCLUIUIMHE
«MaTeMaTHYeCKHI aHaIu3» PELIAOTCA CACAYIOIINE 3aJauu:

— KOHTPOJIb M YIpaBJICHHE IMPOLIECCOM MPHOOpeTeHus OO0y4arolMMHCS 3HAHWM, YMEHUN U
HAaBBIKOB, IPCAYCMOTPCHHBIX B paMKax HaHHOﬁ JUCHUIINHBI,

— KOHTPOJIb U OLICHKA CTENIEHU OCBOEHHUSI KOMIIETEHIMH, IPEyCMOTPEHHBIX B pAMKaxX JaHHOU
JOUCLMILINHEI,

— obecriedeHre COOTBETCTBHS Pe3yabTaTOB OOyueHHUs 3adadam Oyayimied npodeccruoHalbHON
ACATCIIBHOCTH Y€pPC3 COBCPHICHCTBOBAHHUEC TPAIULIMOHHBIX W BHCAPCHHUC HMHHOBAIIMOHHLIX MCETOIOB
oOydeHus B 00pa3oBaTeNbHBII MpoliecC B paMKaxX JaHHOW JUCIUILTUHBIL.



1. Ilepedyenbs MUIaHUPYeMBIX Ppe3yJbTAaTOB O0y4eHHUs] 1O JAUCHHUILINHE,

IJIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOEeHUsI 00pa30BaTeIbHON MPOrpPaMMbI

1.1. B pe3ynvmame oceoenusn OII odyuarowguiica 001xceH 061a0emsb cieoyiouumu pe3yibmamamu

00yueHusn no oucuyuniuHe:

Kon HaumenoBanue Koa u HaumeHOBaHMe HHAMKATOPA
KOMIIeTEeHITHH KOMIIETeHIIHHU AOCTHKEHHS] KOMIIEeTeHIITHH
OIIK-1 CnocobeH 3-OI1K-1 3HaTh OCHOBHBIC 3aKOHBI
HCITOJIh30BaTh €CTECTBEHHOHAYYHBIX JTUCIUIUIMH B
0a30BbIC 3HAHUS po(eCcCHOHATTLHOM e TEIILHOCTH, METO/IbI
€CTECTBCHHOHAYYHBIX | MATEMATHYECKOTO aHAJIN3a U MOJCIMPOBAHUS,
JUCLUILINH B TEOPETUIECKOTO U IKCIIEPUMEHTATIHLHOTO
npodeCCHOHAIBHON HCCIICIOBAHUS
ACATCIIEHOCTH, V-OIIK-1 YMeThb HCII0Ih30BaTh OCHOBHEIC
IPUMEHATE METOIBI 3aKOHBI €CTECTBEHHOHAYYHbIX TUCLUIUIMH B
MaTCMaTHHCCKOTO po(heCCHOHATIBHOM JIEATCIIbHOCTH, IPUMEHSTh
aHaIn3a u METO/Ibl MATEMAaTHYECKOT0 aHAJIN3a 1
MoOZCJIMpoBaHus, MOJICTTUPOBAHUSI, TEOPETUUECKOTO U
TCOPETUIECKOro 1 AKCIEPUMEHTAIBHOTO UCCIIEIOBAHUS
IKCTICPUMCHTAIIEHOTO | g_y7K .| Brnaners HaBbIKaMU UCITOJIb30BAHUS
HCCIICAOoBARNIA OCHOBHBIX 3aKOHOB €CT€CTBEHHOHAYYHBIX
JUCITUTUIAH B TPO(ECCUOHATILHOM JIEATSIIbHOCTH,
MIPUMEHEHHUS METOJI0OB MAaTEMaTHYECKOTO aHAIM3a
¥ MOJICITMPOBAHUS, TEOPETUICCKOTO U
AKCIIEPUMEHTAJILHOTO UCCIICTOBAHMS
ITK-1 Cnoco6eH cosmaBars | 3-1IK-1 3Hathe HeHTpOHHO-(DHU3MYECKHE TTPOIECCHI
TEOPETHYECKUE U B pEaKkTopax, WpPOIECChl TUAPOJAHMHAMUKH U
MaTeMaTUYeCKHe TEIJIOMAacCcoNepeHoca B AaKTUBHBIX 30HAX WU
MOJIETH, BO3JICHICTBHE HWOHHU3UPYIOMIETO W3IYYCHHUS Ha
OTHUCHIBAIOIIINE MaTepuaibl, YyeloBeKa U OOBEKTHl OKpYKarolei
HEHUTPOHHO- CpeIbl, CHCTEMBI Y4YeTa, KOHTPOJS SACPHBIX
buznueckue MaTepUalioB
IIPOLECCHI B V-IIK-1 VYwMerp co3maBaTh TEOPETHUECKHE U
peakTopax, MpouecChl | MareMaTUUYeCKUe MOJAENTH B MPodecCHOHATHHOM
TUAPOJAUHAMUKHU U o0J1acTu
TCMIOMACCONCPEHOCA | B_TTK-] Bamers HABBIKAMH paboTsI ¢
B dKTHBHBIX 30HAX COBPEMEHHBIMH PAaCUYCTHBIMH ITPOTPAMMHBIMHU
WJIN BO3JICHCTBHE cpencTBaMH
MOHHU3UPYIOIIETO
U3ITydeHUS Ha
MaTepuabl, 4eJIOBeKa
1 00OBCKTHI
OKpYKaroIIel Cpeibl,
CUCTEMBI yJeTa,
KOHTPOJIS SIIEPHBIX
MaTepHaJIOB
VKE-1 Cnocoben 3-VKE-1 3HaTh: OCHOBHBIEC 3aKOHBI
UCIIONIb30BATh 3HAHUSI | €CTeCTBEHHOHAYYHBIX TUCITUIUINH, METOIBI
€CTECTBCHHOHAYUYHBIX | MAaTEMaTHICCKOTO aHAIN3a U MOJICIIUPOBAHHSI,
JCITUTLIINH, TEOPETUYECKOTO U IKCIIEPUMEHTATIHLHOTO
MPUMEHSTh METOJIbI HCCJICIOBAHMS
MaTCMaTHHCCKOro V-VKE-1 ymeTb: HCIIOIb30BATh MATEMATHYECKUE

COOTHECEHHBIX C




aHaJlu3a U

MCTOJbI B TCXHUYCCKUX MMPUITOKCHUSIX,

MOJEITUPOBAHHS, PacCUUTHIBATh OCHOBHBIE UHCIIOBBIE
TEOPETHYECKOTO U XapaKTEePUCTUKH CIIy4aiHBIX BEIUYHH, PEIIaTh
SKCIIEPHMEHTAIBHOTO | OCHOBHBIC 331aul MATeMaTHYECKOH CTaTUCTHKY;
HCCIICIOBAHUS B pelaTh THIIOBBIC PacyeTHbIE 3a1a41
HOCTABJICHHBIX B-VYKE-1 Bnazers: MeTOAaMHU MaTEMaTUYECKOIO
3a/1a4ax

aHajin3a 1 MOACIIMPOBAHUA; MCTOAaMU PCIICHUA

3aJa4 aHaJIKM3a U pacueTa XapaKTePUCTUK
(U3NYECKUX CUCTEM, OCHOBHBIMM ITPUEMaMHU
00pabOTKH HKCIIEPUMEHTAIBHBIX JTaHHBIX,
METOAAMHU pabOThI C MPUKIATHBIMU
IIPOrpaMMHBIMU IPOAYKTaMU

1.2. Dmanwt popmuposanus komnemenyuii 6 npoyecce oceoenus OI1

KoMInoHEeHThl KOMIETEeHLUH, Kak @paBuwio, (QOpPMUPYIOTCS IpPU HU3YYEHUH HECKOJIbKUX
JUCLHUILIMH, a TAaKK€ B HEMAJIOM CTENEHU B Ipolecce NpoxoxacHus npaktuk, HUP u Bo Bpems
CaMOCTOSTeNIbHONW paboThl oOyuatomierocs. Bommonnenue n 3amuta BKP sBnstorcs Bunom yueOHON
JeSITEJIbHOCTH, KOTOPBIH 3aBepiIaeT rnpouecc GoOpMUPOBAHUSI KOMIIETEHIUH.

Oransl GOPMHUPOBAHUS KOMIIETCHIIMU B IIPOLIECCE OCBOECHUS TUCIIUITIIMHBIL
- Ha4YaJdbHbIi 3Tam — Ha 3TOM dTane (QOPMHUPYIOTCS 3HAHHEBBIE M HHCTPYMEHTAIBHBIC OCHOBEI
KOMIIETEHIIMM, OCBAHWBAIOTCS OCHOBHBIC KaTeropuu, (Gopmupyrorcs O6a3oBble ymeHHs. CTyaeHT
BOCIIPOM3BOANT TEPMHUHBI, ()AKThI, METOBI, IIOHATHS, IPUHIIUIIBI U IPABUIIA; PEIIAeT Y4eOHbIE 3aauu
o o6pasiy;
- OCHOBHOM »Tanm — 3HaHWS, YMEHHUS, HaBbIKM, obOecreuuBarouiyie (HOpMHUPOBAHHE KOMIIETEHLUHU,
3HAYUTENIBHO BO3PACTAIOT, HO €LI€ HE JOCTUralOT UTOrOBBIX 3HaueHWU. Ha sTOoM srTame crypeHt
OCBaMBaeT aHAJIUTHYECKHUE JAEHCTBHUS C NPEIMETHBIMU 3HAHUAMU [0 JUCUUIUIMHE, CIOCOOEH
CaMOCTOSITENIHO pelllaTh y4yeOHbIE 3a/laul, BHOCS KOPPEKTUBBI B aJIFOPUTM AECUCTBUI, OCYIIECTBIASL
KOPPEKIIHIO B X0J1€ padOThI, IEPEHOCUT 3HAHUS U YMEHHS HA HOBBIE YCIIOBUS;
- 3aBepLIAIOLIMH 3Tall — Ha 3TOM DTalle CTYACHT JOCTUraeT UTOTOBBIX IOKA3aTelled 10 3asBICHHOU
KOMIIETEHIIMH, TO €CTh OCBaWBAET BECh HEOOXOAUMBII 00BEM 3HAHUI, OBJIAIEBAET BCEMH YMEHUSIMU U
HaBbIKaMU B c(epe 3asBieHHONW kKommneTeHIuH. OH crnocoOeH HCMONb30BaTh ATU 3HAHMS, YMEHHS,
HAaBBIKM [IPU PEIICHHUH 3a/a4 ITOBBIIIEHHOW CJI0KHOCTU U B HECTAHJIAPTHBIX YCIOBUSAX.

Otansl  GOPMHUPOBAHUS KOMIIETEHIMH B XOJE€ OCBOEHHUS JUCIHMIUIMHBI OTpPaXaroTcs B
TemaTrueckoM rrane (cm. PTLT).

1.3. Ca3b Me:xkay (popMuUpyeMbIMH KOMIETEHIUSAMH U GopMaMi KOHTPOJISA MX OCBOEHUS

Ne i/m KoHTposmpyembie pa3aennl HNuankaTop A0CTHKEHHSI HanmeHoBaHue
(TeMbI) THCHMILUTHHBI KOMIIeTeHIIMH OLIEHOYHOTI'0 CPeICTBA
TeKylleH 1
NPOMEKYTOYHOH
aTTecTalun
Texyumasi arrecranus, 1-ii cemecTp
1. OCHOBHBIE OHATHSI KP 1
2. IIpenen u HeNPepbLIBHOCTH 3-IIK-1; Y-TIK-1; B-TIK-1
3. Nuddepennunanbuoe 3-OIK-1; V-OIIK-1; B-OIIK-1 |KP 2
HCUYHUCJICHUuEe 3'YKE-1, Y-YKE-I, B-YKE-1
4. HuTerpanbHoe ncuncjieHue
IIpomexyTouHasi aTTecTanus, 1-i cemecTp
SK3aMeH 3-I1K-1; Y-IIK-1; B-IIK-1 IK3aMEeHALUOHHBII

3-OIIK-1; Y-OIIK-1; B-OIIK-1 |guier
3-YKE-1; Y-YKE-1; B-YKE-1

Texyumias arrecrauus, 2-ii cemecTp




Psaabl KP1
i{)‘;’;‘;ﬁﬁgff“o‘"b“"x 3TK-1; V-TIK-1; B-TIK-1

3-OIK-1; V-OIIK-1; B-OIK-1
KpaTtHble HHTErpaJjibl 3-VKE-1: V-YKE-1: B-VKE-1 KP 2
KpusosmmHeiinbie 1
NMOBEPXHOCTHbIE HHTETPaJIbl

IIpoMe:KyTOYHAsE aTTECTAIUSA, 2-1 cCeMeCcTp

SK3aMeH 3-I1K-1; V-IIK-1; B-IIK-1 IK3aMeHALNOHHBIN

3-OI1K-1; Y-OIIK-1; B-OIIK-1 |gmier

3-YKE-1; Y-YKE-1; B-YKE-1




2. Onucanne nmoka3areJsieil M KpUTepreB OLEHNBAHUS KOMIIETEHIIUI HA PA3JIMYHBIX 3Tanax ux GopMUpoBaHMsl, ONMCAHNE HIKAJ OLleHUBAHUS
KoneunsiMu pe3yjibTaTaMu OCBOCHUA IMPOrpaMMbl AUCHHUIUIMHBL ABJISAIOTCA CCI)OpMI/IpOBaHHBIe KOTHUTHUBHBIC ACCKPHUIITOPLI «3HATH», «KYMCTbH)»,

«BIIAJICTh», PACIIMCAHHBIE TIO OTAEIbHBIM KOMIETCHLIUAM, KOTOpbIe MpuBeAeHbl B 1.1.1. @opmMupoBanue 3TUX IECKPUITOPOB MPOUCXOAUT B IpoOIecce

M3yUYEHUS TUCIMILIMHEI 10 STalaM B paMKax pa3MyHOro BUa y4eOHBIX 3aHATHIA U CAMOCTOSITEIbHOIN paboTHI.
Brigensitores Tpu ypoBHS ¢(hOPMUPOBAHHOCTH KOMIIETEHIIMH Ha KaXKJIOM dTane: MOPOroBbId, MPOJABUHYTHINA U BHICOKHIA.

YpoBHu CopaepxaresibHOe OcHoOBHbBIE IPU3HAKHU BblJeJICHUS] YPOBHA BPC, ECTS/MaTudanabHas
onucaHue YPOBHA % LIKAJ1a I OLEeHKH
OCBOEHHs | IK3aMeHa/3auyeTa
Boicokmii TBopueckas AeITENbHOCTh | Bruoyaem nHudxcecmosawuil ypogeHts.
Bce 6uovi komnemenyutl CryneHT 1eMOHCTpUpYeT cBOOOIHOE 00NagaHue
cpopmuposanvl Ha 8bICOKOM KOMIIETEHIUSIMU, CIIOCOOEH IPUMEHUTh UX B A/
YPOBHE 6 COOMEEMCMBUU C HECTAaHAAPTHBIX CUTYAIHUSX: TTOKA3bIBACT 90-100 Ormao/
yenamu u 3a0a4amu YMEHHE CaMOCTOSITEIbHO IPUHUMATh PELICHHUE, 3auTero
OUCYUNTUHDBL pemarp mpobiemMy/3aady TEOPETUIECKOTO M
HPUKIIAJHOTO XapaKkTepa Ha OCHOBE U3YYEHHBIX
METOJIOB, PUEMOB, TEXHOJIOTUI
IIponBuHyTHIN [IpumeneHne 3HaHMW U | Bruouaem Hudcecmosuwjull ypogeHb.
Bce 6uowi komnemenyuti yMeHu#i B Oonee mupokux | CTYZEHT MOXET J0Ka3aTh BIIAJICHHUE B/
cpopmuposanvl na KOHTEKCTaX  Y4eOHOH ¥ | KOMIETEHIUSIMH: JEMOHCTPUPYET CIIOCOOHOCTD 85-89 OueHb X0poIo/
NPOOBUHYMOM YPOBHE & npodeccuoHanbHOM coOMpaTh, CUCTEMaTH3UPOBATh, aHATTM3UPOBATH 3a4TeHo
coomeemcmeuu ¢ yeasimMu u | JIeSTeIbHOCTH, HEXEJIW IO | U IPaMOTHO MCHOJIb30BaTh MH(OPMAIUIO U3
3a0a4amu OUCYUNIUHbBL oOpasiry, OoibIIeil 0Jel | caMOCTOSTENHHO HAMICHHBIX TEOPETHUECKUX
CaMOCTOSITENIbHOCTH U | HCTOYHHMKOB U WJUTIOCTPUPOBATH UMHU C/
WHUIHATHBBI TEOPETUYECKHE TTOJIOKESHHS WA 00OCHOBBIBATh 70-84 Xopormo/
NPaKTUKY IPUMEHEHHS. 3a4TeHO
IToporoBwlii PenponykruBHast CryneHt JIEMOHCTPHPYET BIIQJICHHC 65-69 D/Y noBnerBopuTenbHO/
Bce 6uowi komnemenyuti JeSITeTHHOCTD KOMIIETEHIIMSIMA B CTaHIAPTHBIX CHTYalUsX: 3a4teHo
cghopmuposansvl Ha NOPo208oOM u3JaraeT B Ipejaeax 3aaad Kypca TeOpeTUYeCKH
yposHe U TIPAKTHYECKU KOHTPOJIMPYEMBIN MaTepHal. 60-64 E/Mlocpencraenno
/3auTeHo
Hwuxe noporosoro OTcyTcTBHE MPU3HAKOB IIOPOTOBOTO YPOBHS: KOMIETEHIIUH HE CPOPMUPOBAHBI. 0-59 HeynosnerBopurenbHo/
CTyneHT He B COCTOSIHUM TPOJIEMOHCTPUPOBATh 00IaJaHie KOMIICTCHIMSIMUA B Heszaureno

CTAHJAPTHBIX CUTYyalludX.




OneHnBaHUE Pe3yNbTaTOB OOYUEHHUsSI CTYAEHTOB MO AWCIHILTUHE OCYIIECTBISICTCS MO PETJIAMEHTY
TEKYILEro KOHTPOJISI U MPOMEXKYTOYHOM aTTECTALIUH.

Kpurepuu oneHnBaHusi KOMIETEHIUNA HAa KaXK10M 3Tare U3y4yeHus TUCLMIUIMHBI IS KaXXI0ro BUIa
OLIEHOYHOTO cpeacTBa U npuBoAsTcs B 1. 4 ®OC. Mtoroselii ypoBeHb chOpMUPOBAHHOCTH KOMIETEHIIUMU
MPU M3YYEHUU JUCLUUIUIMHBI ompenensiercs mno tadnune. [Ipu 3Tom cienyeT moHMMaTh, YTO TpaHUIA
MEXIY YPOBHSAMHU JJisi KOHKPETHBIX pe3yJlbTaTOB OCBOCHMSI 00pa3oBaTEeNIbHON MPOrpaMMblI MOXKET
CMENIaThCsl.

YpoBeHb chopMUPOBAHHOCTH Texkyuuii KOHTPOJIb IIpomeskyTouHas1 aTTeCTALMS
KOMIIETeHIH U
BbICOKH BbICOKMH
BBICOKUI NnPOOBUHYMbLU 8bICOKUU
BbICOKULL NPOOBUHYMbLLL
nopo2osylii 6bICOKUU
BbICOKULL NnOPO20BbILL
MIPOJIBUHYTHII NMPOJABUHYTHIN NPOABHHYTHII
NnpOOBUHYMbLUL NnOpO208bIl
Nnopo2oawlil NPOOBUHYMbLI
IIOPOTrOBBIN NOPOrOBbIN IOPOrOBbIN
HHSKE TTOPOTOBOTO TMOPOroOBbIN HHKe TOPOroBOro
HHKe IOPOrOBOr0 -

3. Meroauyeckue MaTepHaJibl, ONpeAesONIie MpouUeIypPbl OLEHUBAHUSA 3HAHUHA, YMEHMWI,
HABBIKOB M (MJIM) ONBITA 1eATeIbHOCTH, XapPaAKTEePU3YIOIIMX 3TaNbl (JOPMUPOBAHUA KOMIIETEHIUH

— UWrorosas arrecranus MO JUCHUIUIMHE SBJISETCS HHTErPajbHBIM I10Ka3aTeIeM KayecTBa
TEOPETUYECKNUX M TPAKTUYECKUX 3HAHUM M HaBBIKOB OOYyYaIOUIMXCA IO JUCIHHUILUIUHE U
CKJIa/IbIBAETCSI U3 OLIEHOK, MOJIYYEHHBIX B X0J1€ TEKYILEH 1 IPOMEKYTOUHON aTTECTALUU.

— Tekymas arrectanusi B CEMECTpe MPOBOAUTCS C IIENBI0 OOECIEYEeHUsI CBOEBPEMEHHOU
oOpaTHOW CBSI3U, JUISI KOPPEKUIUH OOyuYeHHs, aKTUBU3ALMM CaMOCTOATENbHON paboTh
o0ydJaronmxcsi.

— IlpomexyrouHass aTrectauus MpelHa3HayeHa Uil OOBEKTUBHOTO TOATBEPKACHUS U
OLIEHUBAHMs JIOCTUTHYTBIX pE3ylbTaTOB OOYYEHHUS TIOCIE 3aBEpIICHUS HU3YyYCHHS
JTUCIUIIAHBI.

— Texymas arrecranus ocyIlecTBIsSETCs J1Ba pa3a B CEMECTp:

o koHTponbHas Touka Ne 1 (KT Ne 1) — BeicTaBnsieTcss B JEKTPOHHYIO BEJOMOCTh HE
no3aHee 8 Henenu y4yeOHOro cemectpa. Bxirouaer B ce0si OLEHKY MEpONpUATHIN
TEKYILEro KOHTPOJS ayJUTOPHOM M CaMOCTOSITEIbHONH paboThl oOydwaromerocst mo
pasnenam/TeMaM y4eOHOU TUCHUILIIMHEI ¢ 1 o 8 Hexenmo yueOHoro cemecTpa.

o koHTpoibHas Touka Ne 2 (KT Ne 2) — BeicTaBnsercss B JEKTPOHHYIO BEJOMOCTh HE
no3aHee 16 Hemenu ydueOHOro cemecrtpa. Britouaer B ceOsi OLIEHKY MEpONpPUSITHIA
TEKYyILIero KOHTPOJSI ayAMTOPHOW M CaMOCTOSTENbHON pPaboOThl 0Oydaromierocs Io
pasnenam/TeMaM y4eOHOU TUCIUILIIUHEI ¢ 9 o 16 Henmemnmto yueOHOro ceMecTpa.

— PesynbraTel Tekyiied M NPOMEXKYTOYHOM aTTeCTallMM MOJBOASTCA MO IIKaje OallIbHO-
PEUTHHIOBOM CUCTEMBI.

1,2 cemecTp
JTan peiiTHHIoBoii cucTeMbl / Henens Bama
OueHovHoe cpeacTBO MuHmMyM* Maxcumys™*
Texyiasi arTecTanus 1-16 36 - 60% ot 60
MaKCHMyMa
KonrpoabHast Touka Ne 1 7-8 18 (60% ot 30) 30
KPI 8 18 30




KontpoabHasi Touka Ne 2 15-16 18 (60% ot 30) 30
KpP2 16 18 30
IIpoMe:kyTOUHASI aTTECTALMS - 24 — (60% 40) 40
DK3aMeH -

OK3amenayuonnblil Ounem - 24 40
HUTOI'O no nucuuminHe 60 100

* - MuHuManbpHOE KOJIMYECTBO OalyIOB 3a OLIEHOYHOE CPEICTBO — 3TO KOJMYECTBO OayjioB, HaOpaHHOE
00y4aromuMcsl, IpU KOTOPOM OLIEHOYHOE CPEICTBO 3aCUMTHIBACTCA, B IPOTUBHOM Cllydae OOyJaromuiics
JOJDKEH JIMKBUIMPOBATh IOSBUBLIYIOCS — AKaJEeMHYECKYI 3aJ0JDKEHHOCTh [0 TeKylled WM
MPOMEKYTOUHOM arrecTanud. MHHMMalIbHOE KOJUYECTBO OalioB 3a TEKYIIyI0 aTTEeCTalHio, B T.U.
OT/EJIbHOE OLICHOYHOE CPE/ICTBO B €€ COCTaBe, U IPOMEKYTOUHYIO aTrTecTaluio coctaBiser 60% ot
COOTBETCTBYIOLINX MaKCUMAaJIbHBIX OAJIOB.

4. Tunossle KOHTPOJIbHBIC 3a1aHUA WJIH HHBIC MaTepualbl, HCOﬁXOI{I/IMbIe AJIF OIEHKH 3Haﬂﬂﬁ,
yMeHHﬁ, HAaBbIKOB



®opma 3K3aMeHAIHOHHOTO OUJIeTA

MUHHUCTEPCTBO HAYKHU U BBICIIETO OBPA30OBAHUA POCCUMCKON ®EJEPAIIUU
®EJEPAJIBHOE FOCY/IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXJAEHUE BBICLIEIO OBPA30OBAHUS

«HaumoHanpHBIH HCCAENOBATEINBbCKUN AA€epHBIN YHUBepcUuTeT « MUDU »
OOHMHCKNMI MHCTUTYT aTOMHOM 3HEePreTUKN -

dwman deneparbHOTO TOCyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOIO YUPEeXXIeHVIS BBICIIIET0 00pa3soBaHs
«HaryoHasIbHbIN MccTleoBaTe IbCKU SaepHbI yHVBepcuTeT «MUDV»

(IATD HVISTY MU®W)

OTJIEJIEHUME SITIEPHOM ®U3UKHU U TEXHOJIOT UM

Hamnpasnenue 14.05.01 SinepHble peakTOPbI H MATEPHAJIbI

Crenuamsauust S| nepHble peakTopbl

Juciuninnna MaremaTudeckuii anaaus (1 cemecrp)

3K3AMEHAIIMOHHBIN BUJIET Ne 01
1. Bompoc ast npoBepku ypoBHs o0yuenHoctd 3HATD

Teopema Ponnsa. C ookazamenbcmeom.
2. Bonpoc ains npoBepku ypoBHs 00ydeHHocTH Y METD

 Ix+13-20x+1
lim )

3 3/x2 _g

3. Bompoc nnst mpoBepku ypoBHst oOyuenHoctd YMETD

Buruucnums ¢ nomowwio ouggepenyuana

y:\/x2+x+3, x =198

4. Bonpoc (3agava/3ananue) ajis npoBepku ypoBHst o0yueHHocTu BJIAJIETH

Pasnoocum f(x) = tan(x) no gpopmyne Teinopa do 5 nopsioka 5 no cmenemnsm x

CocTaBurelb H.D. KimuaiamosT

(moxmuce)

3aBenytomiuii kadeapoit/

HavYaJIbHUK OTIEJICHUS H.C. CamoxuHn
(moamuce)

« » 20 .




Kputepuu u mkaJja oueHMBaHus

Ounenka Kpurepum ouenku

OT1inyHO CTyneHT JOJKeH:

36-40 - MPOJAGMOHCTPUPOBATH TITyOOKOE U IPOYHOE YCBOCHUE 3HAHUH
POrPaMMHOTO MaTepHaia;
- HCYEPIIBIBAOIIIE, TOCIIEA0BATEILHO, TPAMOTHO M JIOTHYECKU CTPOHHO
U3JI0KUTH TEOPETHUSCKUN MaTepua,
- IPaBUJILHO (POPMYJIMPOBATH ONIPEICIICHHS,
- IPOJIEMOHCTPUPOBATH YMEHUSI CAMOCTOSITEIILHON pabOTHI ¢
JIUTEPaTypoi;
- YMETh CJIeNaTh BBIBOJIBI 110 U3JIaraéMOMy MaTepuaiy.

Xoporo CTylIeHT NOJIKEH:

30-35 - IPOJIEMOHCTPUPOBATH JIOCTATOYHO TIOJHOE 3HAHKE TIPOrPAMMHOTO
Marepuaa;
- IPOJIEMOHCTPUPOBATH 3HAHUE OCHOBHBIX TEOPETUUCCKUX MTOHSITHIA,
JIOCTAaTOYHO MOCIIEI0BATEILHO, TPAMOTHO M JIOTHYECKH CTPOHO
u3JIaraTth MaTepua;
- IPOJIGMOHCTPHUPOBATh YMEHHE OPUCHTUPOBATHCS B JIUTEPATYPE;
- YMETh CIIeNIaTh JJOCTATOYHO OOOCHOBAHHBIC BHIBOJIBI 1O M3JIATAEMOMY
MaTepHany.

VY 10BJIETBOPUTETHHO CTyIeHT JOMKEH:

24-29 - IPOJIEMOHCTPUPOBATH 00IIIee 3HAHNE U3Y4aeMOr0 MaTepuaa;
- TOKa3aTh 00IIee BIIAICHUE MOHATHIHBIM allapaToM JUCITUTLINHBI,
- YMETh CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYPOM U3JIaracMoro
BOIIPOCA;
- 3HaTh OCHOBHYIO PEKOMEHIYEMYIO IPOTPaMMOil yueOHYIO
JUTEPATYpYy.

HeynosnerBopurensho | CTyeHT 1€MOHCTPUPYET:

23 1 MEeHBbIIIE

- HE3HAHNE 3HAYNTEIIBHOM YaCcTH TPOrpaMMHOT0 MaTepHala;

- HE BJIaJICHUE MTOHATUNHBIM alnapaToM JUCLHUIIINHBI;

- CYILIECTBEHHBIE OINOKY MIPU U3JI0KEHNU Y4eOHOTr0 MaTepuana;
- HEYMEHHE CTPOUTH OTBET B COOTBETCTBUHU CO CTPYKTYPOU
M3JIaraeMoro BOIIPOCa;

- HEYMEHHE JIe1aTh BbIBOJBI 110 U31araéMOMY MaTepHally.
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MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBLHOE YUYPEXKJAEHUE BbICIIEIO OBPA3OBAHUSA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —

drmman demepanbHOTO rocyIapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPEXKIIeH BBICIIIETO 00pa3oBaHIs

«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

OTAEJIEHUE SAJEPHOU ®U3UKU U TEXHOJIOTUH

Hanpasnenue 14.05.01 SinepHble peakTOPbI 1 MATEPHAJIBI

Crenpamsauust S| nepHble peakTopbl

JucuunimHa MaremaTudeckuii anaaus (2 cemecTp)

3K3AMEHAIIMOHHBIN BUJIET Ne 01
1. Bonipoc nnst mpoBepku ypoBHst oOyuenHoctu 3HATD

Teopema Ponns. C dokazamenbcmeom.

2. Bonpoc aiis npoBepku ypoBHs 00ydeHHocTH Y METH

J‘ dx
X/x% +1
3. Bompoc nnst mpoBepku ypoBHst oOyuenHoctd YMETD

Buiuucaume ¢ nomowvro 6ema-gyHxyuu
1
j dx
J V1—x*
4. Bonipoc (3agada/3aganue) s mpoBepku ypoBHs oOyuennoctu BJIAJIETH

o 00 X2n+2
Haiimu obnacms cxooumocmu u 8biyucaiums cymmy psaoa z .

= (2n+1)(2n+2)

CocTaBuTelb H.D. KimuaiamosT

(moxmuce)

3aBenyromuit kadeapoi/
HavYaJIbHUK OTIEJICHUS H.C. Camoxun

(moamuce)

« » 20 .
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Kputepuu u mkaJja oueHMBaHus

Ounenka Kpurepum ouenku

OT1inyHO CTyneHT JOJKeH:

36-40 - MPOJAGMOHCTPUPOBATH TITyOOKOE U IPOYHOE YCBOCHUE 3HAHUH
POrPaMMHOTO MaTepHaia;
- NCYEPIIBIBAIOIIIE, TOCIIE0BATEILHO, TPAMOTHO M JIOTHYECKU CTPOHHO
U3JI0KUTH TEOPETHUSCKUN MaTepua,
- IPaBUJILHO (POPMYJIMPOBATH ONIPEICIICHHS,
- IPOJIEMOHCTPUPOBATH YMEHUSI CAMOCTOSITEIILHON paObOTHI ¢
JIUTEPaTypoi;
- YMETh CJIeNaTh BBIBOJIBI 110 U3JIaraéMOMy MaTepuaiy.

Xoporo CTylIeHT NOJIKEH:

30-35 - IPOJIEMOHCTPUPOBATH JIOCTATOYHO TIOJTHOE 3HAHNE TIPOTPAMMHOTO
Marepuaa;
- IPOJIEMOHCTPUPOBATH 3HAHUE OCHOBHBIX TEOPETUUCCKUX MTOHSITHIA,
JIOCTAaTOYHO MOCIIEI0BATEILHO, TPAMOTHO M JIOTHYECKH CTPOIHO
u3JIaraTth MaTepua;
- IPOJIGMOHCTPHUPOBATh YMEHHE OPUCHTUPOBATHCS B JIUTEPATYPE;
- YMETh CIIeNIaTh JOCTATOYHO 0OOCHOBAHHBIC BHIBOJIBI ITO M3JIATAEMOMY
MaTepHany.

VY 10BJIETBOPUTETHHO CTyIeHT JOMKEH:

24-29 - IPOJIEMOHCTPUPOBATH 00IIIee 3HAHNE U3YYaeMOT0 MaTepuaa;
- TOKa3aTh 00IIee BIIAICHUE MOHATHIHBIM allapaToM JUCITUTLINHBI,
- YMETh CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYPOM U3JIaraeMoro
BOIIPOCA;
- 3HaTh OCHOBHYIO PEKOMEHIYEMYIO IPOTPaMMOil yueOHYIO
JUTEPATYpYy.

HeynosnerBopurensho | CTyeHT 1€MOHCTPUPYET:

23 1 MEeHBbIIIE

- HE3HAHNE 3HAYNTEIIBHOM YaCcTH TPOrpaMMHOT0 MaTepHala;

- HE BJIaJICHUE MTOHATUNHBIM alnapaToM JUCLHUIIINHBI;

- CYILIECTBEHHBIE OINOKY MPU U3JI0KEHUU Y4eOHOTro MaTepuana;
- HEYMEHHE CTPOUTH OTBET B COOTBETCTBUHU CO CTPYKTYPOU
M3J1araeMoro BOIPOCa;

- HEYMEHHE JIe1aTh BbIBOJBI 110 U31araéMOMY MaTepHally.
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MUHUCTEPCTBO HAYKHU U BBICIIETO OBPA3OBAHUS POCCUMCKON ®EJEPAIIUU

DPENEPAJIBHOE TOCYAJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbBHOE YUPEX/JEHWE BBICIHETO OBPA3OBAHUS
«HaumoHanpHBIH HCCIENOBATENbCKUU AACPHBIU yHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —

drmman demepabHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

OTAEJIEHUE SAIEPHOU ®U3UKU U TEXHOJIOT UM

Hamnpasnenue 14.05.01 SinepHble peakTOPbI H MATEPHAJIbI
Crenpamusauust  S|nepHble peakToOpbl
Jucuunnmza MaremaTH4ecKuil aHAJIN3
BOITPOCHI K DK3AMEHAM
1. MuoxecTBa U orcpangun ¢ MHOKCCTBaAMU (O6L€I[I/IH€HI/I€, MnepeCCUCHUC, PA3HOCTD, I[OHOJ'IHeHI/Ie).

IS

10.

11.
12.

13.
14.
15.
16.
17.
18.
19.

20.
21.
22,
23.
24,

UYucnoBbsle MHOXKECTBA (HAaTypajbHbIE, LIEJblE, PAllMOHAIbHBIC, UPPALMOHAIBHBIE) U UX OCHOBHBIE
CBOMCTBA.

Metox MaTreMaTHYECKON MHIYKLIMH.

HepasencrBo bepnymu.

dakropuanbl 1 OMHOMHAIBHBIE KO DUITIESHTHI.

[Tonarue Gpynkiuu. O61acTh onpeneneHuss 1 MHOKECTBO 3HAUCHUI.

I'paduk Gynkuuu. Onpenenenus u npuMepbl. CIOpbEKTUBHBIE U UHBEKTUBHBIE (DYHKIIUU; B3aUMHO-
OJTHO3Ha4yHble (YHKIMH, oOpaTHas QyHKUUSA. MoHoToHHble ¢yHKuMU. Kommosunus (yHKIHA.
[TapannenpHbIi nepeHoc, MaclITaOUpOBaHKE, OTPAKEHUE OTHOCUTENIBHO OCEH.

OneMeHTapHble GYHKIIUU U CBOICTBA.

Crenenu, NMOJIMHOMUANBHBIE M pAallMOHAJbHbIE (DYHKIUHU, SKCIOHEHIUAIbHBIE U JIOrapu(pMHUUecKue
(GyHKLINHU, TPUTOHOMETpHUYECKUE (PYHKIIMH U OOpaTHbIE TPUTOHOMETPHUECKUE (PYHKITUH.
OrpaHu4eHHbIE MHOXKECTBA.

BepxHss rpanb, HuxHAA rpadb. CynpeMyMm, nHpuHyM. CBOMCTBA MOJHOTHI U OTAETUMOCTH. Teopema
0 CYyILIECTBOBAaHUYU TOYHOM BEpPXHEH I'paHH OrPaHUUYEHHOTO CBEPXY MHOKECTBA.

[Ipenen nmocnenoBaTENBHOCTH.

CBolicTBa CXOZSIIMXCS MOCEA0BaTeNbHOCTEN (apuMeTndeckue U CBSA3aHHbIE C HEPAaBEHCTBAMU).
Teopema «0 IBYX MOJIULENCKUX.

[Ipenen MOHOTOHHON OIPaHUYEHHOMN MOCIEA0BATEILHOCTH.

Uucno Ditnepa.

TeopeMa 0 BIOKEHHBIX OTpe3Kax.

YactruyHble IPEENbl, BEPXHUE U HUKHUE MTPENETIBL.

Teopema bonbiiano-Beliepuirpacca.

IIpenen ¢pynkuuu. /IBa onpenenenus npenena (mno I'eitne u no Komm), ux 3KBUBaJICHTHOCTb.
CpoiicTBa (yHKIUH, UMEIOMMX IMpeneibl (JOKalbHOE TMOBeAeHHEe (QYHKIMMA, apupMeTHYecKue
CBOIMCTBA U CBOICTBA, CBA3aHHBIE C HEPABEHCTBAMM).

OpHocTOpOHHME TIpeieNbl, 0ECKOHEUHbIE MPEAEIbl U Mpeieibl Ha 0ECKOHEUHOCTH.

JIBa 3amMeydaTenbHbIX Mpeaea.

beckoneuyHo 60sbI1IMe U OECKOHEYHO MaJIble (PYHKITHH.

CumBonsl JIanaay (o0- 1 O-CUMBOJIBI).

JlokanbHble CBOMCTBA HETIPEPHIBHBIX (HYHKIUH.
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25.
26.
27.
28.
29.

30.
31.
32.
33.

34.
35.
36.
37.
38.

39.
40.
41.
42.

43.
44,
45.

46.
47.

48.

49.
50.
51.
52.

53.
54,
55.
56.
57.
58.

59.

60.

Knaccudukanus Touek pa3pbiBa.

HemnpepbsIBHOCTE OCHOBHBIX 3JIEMEHTAPHBIX () YHKIIAM.

CBoiicTBa HeNpEPHIBHBIX Ha OTpe3ke QyHKIMiA. PaBHOMEpHAs HEMTPEPHIBHOCTb.

Teopemnl Beliepiirpacca u Kantopa

IlonsATHE TPOU3BONHON, €€ MEXAaHUYECKUH M I€OMETPUYECKUN CMBICI. YPaBHEHMS KacaTelIbHOU U
HOPMaJIBHOM MPSMOH K rpaduKy.

Huddepenuupyemocts, nuddepennman. HenpepsiBHocTs nuddepeHimpyemMoit pyHKIum.

[IpaBuna auddepeHunpoBanusi CyMMbl, IpOU3BeeHuUs, yacTHOro. [Ipon3BoHas 06paTHOM QyHKINH.
[Tpoun3BoHAs KOMITO3UITMH () YHKITHM.

WuBapuantHocts mnepBoro  auddepennmana. Ilpunoxenus mneporo auddepenumana K
MPUOIMKEHHBIM BBIYHCICHUSIM.

Jlorapudmuueckas mpou3BoHAS.

Teopemsl Poutd, Jlarpanxka, Komn.

Bricmime mpon3BoHBIE HEKOTOPBIX dNIeMEHTapHbIX (yHKIUH. Dopmyia JleiiOHuIa.

®dopmymna Teiinopa ¢ octatounbM wieHOM B hopme [leano u Jlarpanka.

MOHOTOHHOCTb, 3KCTPEMYMBI, BBIMYKJIOCTb, TOYKM TIeperuda, acUMOTOTHl  (HAKJIOHHBIE,
TOPU30HTANIbHBIE U BepTUKalbHEIE). [locTpoeHue rpadukoB.

[TepBooOpasnas. Heonpenenennsiit uaterpait. Tabnuia nepBooOpa3HbIX.

[IpaBuna u meTo1bl HHTErpUpOBaHus. JIMHEHHOCTH UHTETpaA.

WNHTerpupoBanue o 4acTsM U € IOMOIIbIO 3aMEHBI.

WNuTterpupoBanue  palMoOHANbHBIX,  HPPALMOHAIBHBIX U TPUTOHOMETPHUYECKUX  (DYHKIUH.
JuddeperunanbHbIi OHHOM.

[Inomane kpuBoaMHENHHON Tpaneuuu. OnpeaeneHHbld HHTErpall.

®opmyna HeroTona-JleitOHuna.

[IpunoxkeHust onpeneneHHbIX WHTErpajioB: IUIOIAAM B JEKApTOBOM W TOJSAPHOM cHCTeMax
KoopauHaT, anuHa ayru B 2-D u 3-D; oO0beM Ten ¢ HCIOJIb30BAaHMEM IUIOMIAJCH MOMEPEUHBIX
ceueHui, o0beM Tena BpalleHUs; IJIOAAb MOBEPXHOCTH BpallleHHUs; Macca, KOOPAUHATHI LIEHTpa
Macc 1 ap.

Teopemsl ['ynpauHa.

HecoOcTBeHHble uHTErpayiibl (HEOrpaHUYEHHbIE O0JacTH, HEOTPAaHWYEHHBIE IOABIHTETpaIbHbIE
BbIpakeHus1). CXOMMOCTb, PACXOAMMOCTb HECOOCTBEHHBIX HHTETPAJIOB.

WHTerpansl OT NOJ0KUTENbHO3HAYHBIX (YHKIINI, HEOrpaHUUEHHBIE MTOIBIHTETpAJIbHbIE BHIPAYKEHUS U
(uM) HeorpaHWYeHHble OoO0NacTH HHTerpupoBaHus. [IpU3HAK CpaBHEHHS M AaCUMITOTHYECKHMA
MIPU3HAK CPABHEHMUS.

AOGcoutoTHas M ycIIoBHas cXoauMocTh. [Ipusnaku AGens u Jupuxie.

bera, 'amma ¢pyHkIum.

Wurerpans! [lyaccona n Jlupuxiie 1 MX NpUIOKEHUST TIPU BBIYUCIEHUH ONPEAEICHHBIX HHTETPAJIOB.
Psanpl ¢ HeoTpuLIATEIbHBIMY WIEHAMU: paJMKaIbHBIN NpU3HaK, JanamOepa npu3Hak, HHTETpaIbHbII
MIPU3HAK CXOAUMOCTH.

AOQCOJIFOTHO U YCIIOBHO CXOJAIIMECS psbl. 3HaKonepeMeHHbIe psaabl. [Ipu3nak Jleioaua.

[Tpuznaku Ab6ens u Aupuxie.

Psinpl hyHKIIMIA, CTETIEHHBIE PSIIBL.

Psn Teitnopa. OGmacTb CXOJUMOCTH.

Brruncnenue cymMmbl CTENEHHOTO psiia Au(depeHInPOBaHUEM U UHTETPUPOBAHUEM.

MHoxecTBa - OTKpBITOE, 3aMKHYTO€, TIpaHula. JIMHEHHO-CBSA3HBIE, HECBA3HBIE MHOYKECTBA,
KOMITOHEHTBI CBSI3HOCTH, BBIMYKJIbIE MHOXKECTBA, KOMIAKTHble MHOKecTBa. DyHkuuu. OO6nacTh
ornpenenenus. Jluaun yposus. [Ipenen u HenpepbIBHOCTD (QYHKIIMHA.

YacTHble MPOU3BOIHBIE MIEPBOTO MOPsSAKA U TpaaueHT. JuddepeHuupyemMoctsb, JOCTATOUHOE YCIOBUE
muddepeHIMpoBaHUs. YpPaBHEHHUs] KacaTelIbHOW IUIOCKOCTH M HOPMaJbHOM mNpsiMOH K Tpaduky
(moBepxHocTH). duddepeHnnan u ero NpuioKeHus i NpuoInKeHHbIX BelurciaeHui. [IponszBoanas
10 HallpaBJIeHUIO. ['eoMeTpUUecKnii CMBICI IpaluEHTa.

Bropble yacTHbIE MPOM3BOJHBIE UM YAaCTHBIE MPOU3BOJHBIE 0oJjiee BBICOKOTO mopsaka. CMmellaHHbIe
npou3BojHble U Teopema llIBapua. Juddepenunanst BToporo u 6osee BEICOKUX nopsaakoB. dopmyna
Tetnopa.
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61.

62.

63.
64.

65.
66.
67.
68.
69.

70.

Touku sxcTpemyma (GyHKIMHU; cTalMoHapHble Touku. Heobxomumoe ycinoBue skctpemyma. Bropeie
YacTHBIC TPpOW3BOAHBIE W Matpuna lecce. Ksagparuunbie ¢dopmel. Kanonwmdeckas ¢opma
kBaapaTuaHOil  opmbl.  [loNOKHUTENTHEHO-ONPECIICHHBIE, OTPHUIATENIFHO  OMpEACNCHHbIE U
HeornpezeneHHble KBaapaTiuunbie popmbl. Kputepuii CunbBectpa. JlocTaTouHOE YCIIOBUE JIOKAILHOTO
JKCTpEMyMa.

Teopema o HesiBHOH GyHKIIMHM. BhiunciieHne 4acTHBIX MPOU3BOIHBIX HEsABHOM GyHKkIu. Pasnoxenue
HesBHBIX pyHKIMIA 110 hopmyne Teitnopa. DKCTpeMyM HESIBHON (PYHKITUH.

VYcnoBHbli 3kcTpeMyM. Meto1 MHOKUTENEH Jlarpanixka.

3amMeHa TIEpEeMEHHOW B JBOMHOM M TpoWHOM uHTerpaie Skobuan. Ilomspuele, cepuueckue u
LMIMHIPUYECKUE KOOPUHATHI.

Boruncnenmne o6bema, Macchl, KOOPAMHAT LEHTPA Macc

Brruucienne KpuBOJIMHEHHBIX UHTETpajioB 1 poja.

Brrunciienne KpuBOJIMHENHHBIX HHTErpaAIOB 2 pojaa. Teopema I'puna. Brruncienue miomaaei.
Brruncnenue moBEpXHOCTHBIX MHTErpajoB | poja uid nmapaMeTpUuecKd 3aJaHHOM IOBEPXHOCTH, a
TaKKe JJ1s IBHO 3a/IaHHON ITOBEPXHOCTH.

Brrunciienne moBEpXHOCTHBIX MHTETPATIOB 2 poja Ui MapaMeTpUYecKH 3aJaHHOW MOBEPXHOCTH, a
TaKKe JJ1s IBHO 3a/IaHHON MTOBEPXHOCTH.

Ckansipable U BeKTOpHbIE Toia. Porop, nuBeprenius, rpaauent. Teopema ["aycca-Octporpaackoro.
Teopema Crokca. [loTeHUHanbHOE U COJIEHOUAAIBHOE BEKTOPHBIE MOJIS.
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MUHUCTEPCTBO HAYKHU U BBICIIETO OBPA3OBAHUS POCCUNCKOM ®EJEPALIUU

Hamnpasnenue

OTAEJIEHUE SAJEPHOU ®U3UKU U TEXHOJIOTUH

14.05.01 SAnepHble peakTOPbI 1 MATEPHAJIBI

Cnennammsanus — $lqepHble peaKTopbl

Jucuunnmza MaremMaTH4ecKuil aHAJIN3

1.

5. IIpu kakux 3HaueHUsAX a QyHKIUSA y(X)

6. HaiiTu Touku paszpsiBa Y(X)

KomiuiekT 3agaHuid 1J1s1 KOHTPOJILHOM padoThI 1

Tema mipenien U HEMPEPHIBHOCTH

Bapuanrl

lim y7n9+4;—Jn4+3
N—>c0 Vn® 42 4n

X2 3% +2

lim 3

x—1x3 + x2 - 2x

lim (n+3\/27—n3j .
n—ooo

_ e4x _eZX

lim — - .
x—0 SIN4X —SIn 2X

2%, x<2
X—a, X>2

_sinzx
X+2

Bapmuanr 2

HEIpEPBIBHA.

U KJ1acCU(UIMPOBATH UX.

DPENEPAJIBHOE TOCYAJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbBHOE YUPEX/JEHWE BBICIHETO OBPA3OBAHUS
«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —

drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeTbHOTO yUpeXKIeH s BBICIIIEro 00pa3oBaHst
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)
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3n® +5+/n* +2

X2 _3x+2
2. lim N
X=>1 X" 4+ X° —2X
. tan2x—-sin x
3. lim

3/x -1

-0 X(1—cos2x)

lim

i :
n>ol+3+5+..+(2n-1)

4o JI+x=+2x

AJX+1-1

Bt 0
y(X)=1Vx+4 -2
a, x=0
5. Ilpu xakux 3HaYeHUAX & YHKIUSA HETpepbIBHA.
6. Haiitu TOUKH pa3pbiBa y(x) = Sin x 1 KJ1acCU(UIPOBATH HX.

KpuTeplm H IIKaJIa OICHUBaHUA

Ouenka Kpurtepuu oueHku

OTau4yHO CTyIeHT JODKEH MPaBWILHO PEIIUTh MUHUMYM 5 3a/1a4.

¢ 25 o 30 GamioB

Xoporo CTyIneHT JODKEH MPAaBUWIIBHO PEIIUTh MUHUMYM 4 33/1a4H.

¢ 20 go 24 Oamos

Y 10BIETBOPUTEIIHHO CTyIneHT JOJDKEH PEIUTh MPABUIIBHO TPH 33]a4d M, BO3MOXHO,

¢ 15 no 19 6amnos

c/ieNaTh HerpyOble OIMOKHU €1le B OJIHOU 3a/1aue.

HeynosnersopurensHo
¢ 0 1o 14 6amnoB

CTyaeHT pemui npaBuiIbHO MEHbIIE 3 3a/1ad;

Kaxmas 3agaua oreHUBaeTCd B 5 0ajjoB.
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MUHUCTEPCTBO HAVKHU U BBICIIETO OBPA3OBAHMSA POCCUUCKON ®EJEPALIMU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —

drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeTbHOTO YUPeXKAeHsI BEICIIIET0 00pa3oBaHvIs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

OTJEJEHUE AJEPHON ®U3UKHU U TEXHOJIOT U

Hamnpasnenue 14.05.01 SinepHble peakTOPbI H MATEPHAJIbI

Cnennammsanus — $lqepHble peaKkToOpbl

Jucuunnmza MaremMaTH4ecKuil aHAJIN3

KoMmuiekT 3agaHuii 1Jisi KOHTPOJIbHOM padoThl 2

Tema: tupPepeHnnabHOE HCUUCICHHAE

Bapmuanr 1

1. BeI4ucIUTh TPOU3BOAHYIO Y
x = (arcsint)?
t
Vit
2. Haiitu ypaBHeHMs KacaTelbHON U HOPMAJH B TOUKE X,

4
yzai&—l%&, X, =1

3. BBIUMCIHTE IPOU3BOAHYIO Y = (x* -1) e

4. Paznoxuts 110 popmyne Teiinmopa y =sin’ X B Touke X, = 0 710 4IeHOB 2 HOpSIKA.

. 1-cosx’
5. Beraucnuts mpesien ¢ nomorusio npasuia Jlomaransd  |jm-———; -
x—0 X SINX

2

6. Ioctpouts rpadux Y =€ " .

Bapuant 2

1. BeraucnnTh Nponu3BOIHYO Y,

X =2t/(1+1°%)
y =t /(1+1t?)

2. Haiitn ypaBHEHHUs KacaTe€JIbHOM M HOPMAJI B TOUKE X,

y =3(%x - 24x), x, =1.

18



!
3. BBIUHCIUTH TPOU3BOIHYIO y (X) , 3aJ1aHHOl HesiBHO  yeY™* + x2 =1

2X

4. Beruncmts Y@ pymkmun Y = ——

X+1°

5. Paznoxuts no popmyie Teiinopa B Touke X, =0 10 uneHoB 4 nopsaka.

€
6. IToctpouts rpadpux y = —
X

f(x) =2x+ (x? — DIn(1 + x)

X

Kpurepun u mkaJja oneHMBaHus

OuneHka Kpurepum ouenkn

OT1iinyHO CTyneHT A0KEH IPaBWIIBHO PELIMTh MUHUMYM 5 3ajau.

¢ 25 no 30 6asuioB

Xopomro CTyneHT AOKEH MPaBWIbHO PELINTh MUHUMYM 4 3aJ1auH.

¢ 20 no 24 0aJuioB

Y 10BIETBOPUTEIBHO CTyneHT AOKEH PEelnTh NPaBUIbHO TPU 3a/1a4M U, BO3MOXKHO,

¢ 15 no 19 6asuioB

cenaTh HerpyOble OIIMOKY ellle B OJIHOM 3a/1aye.

HeynosneTBopurenbHO
¢ 0 no 14 6amnoB

CTy,Z[CHT PCUINII IIPABHUIIbHO MCHBIIIC 3 3a1a4,

Kaxxnas 3agaua orieHuBaercsa B 5 0ajUIoB.
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MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —
drmman demepabHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

OTJEJEHUE AJEPHON ®U3UKHU U TEXHOJIOT U

Hamnpasnenue 14.05.01 SinepHble peakTOPbI M MATEPHAJIbI

Cnennammsanus — $lqepHble peaKkToOpbl

Jucuunnmza MaremMaTH4ecKuil aHAJIN3

KomiuiekT 3agaHuid 1Jis1 KOHTPOJILHOM padoTs 1

Tema: Heompeae1eHHBIH HHTErPaJl

Bapuanrl

J' dx J‘ dx
1-cosx x«/x2+1'

(44300 dx J- X3 +4x% +4x+2
+ .
-[ (x+1D*(x* +x+1)
ﬁ/(lwﬁ)z i -
x2 -4/x ' (1+sin x —cosx)?’
Bapuanr 2

[sin* x - dx dex.
. X

- x® —3x*-12
(5x — 2)e>*dx. f X
. (X—4)(X— 2)x
'y 1+3%)° dx J. ~
Yo" sin? x(1+ cosX)’
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KpuTtepun n mkajna oneHuBaHUs

Onenka Kpurepun onenkn

OT1nn4HO CryneHT JOoKeH NPaBUWIbHO PELIMTh MUHUMYM S 3a/1a4.

¢ 25 no 30 GayoB

Xopo1io CryneHT JOKeH NPaBUIIbHO PELIUTh MUHUMYM 4 3a/1a4H.

¢ 20 1o 24 GamioB

VY 10BIE€TBOPUTENBHO CryneHT JOKeH pellinTh NPaBUIIBHO TPU 337a4 U, BO3MOXKHO,

¢ 15 no 19 6amnos

ceNaTh HeTpyObIe OIMIMOKY €Ile B OJTHOM 3a/1ay4e.

HeynosiersopurensHo
¢ 0 no 14 6aioB

CryaeHT peuus npaBuiIbHO MEHbIIIE 3 3a/1a4;

Kaxxnas 3agaua orieHuBaercsa B 5 0aJLIOB.
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MUHUCTEPCTBO HAVKHU U BBICIIETO OBPA3OBAHUSA POCCUMCKOU ®EJEPAIIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUYPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —
drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 006pa30BaTeTbHOTO yUpeXXIeH s BBICIITero o0pa3oBaHs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

OTAEJIEHUE SAJEPHOU ®U3UKU U TEXHOJIOTUH

Hamnpasnenue 14.05.01 SinepHble peakTOPbI H MATEPHAJIbI

Cnennammsanus — $lqepHble peaKkToOpbl

Jucuunnmza MaremMaTH4ecKuil aHAJIN3

KoMmuiekT 3agaHuii 1Jisi KOHTPOJIbHOM padoThl 2

Tema: OHpG,I[CJ'IGHHbeI HHTCIrpal, HECOOCTBEHHBIE HHTCIpajibl, PSAAbI

Bapuanr 1

x2dx
Xx-1
2. Haiiti momans, orpaHudeHHyio KpuBbiMH Y = (X —2)°,y = 4x 8.

o0

X
HccaemoBaTh CXOOMMOCTD I dx
1 (x+DVx? -1

4. BprauciauTh ¢ moMoIIs0 0eta-)yHKIIMI

w

5. HccnenosaTh cX0IUMOCTB Z(_l) S N
- nvn
" 2n+2

6. HaiitTi 061acTh CXOMUMOCTH M BEIYUCIIUTH CYMMY psifia i X .
= (2n+1)(2n+2)

Bapuanrt 2

1. Beruucaute uHTErpal

1
fx15\/3x8 + 1dx
0

2. Haiitn nivHy KpUBOM
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X =5(t —sint),

y =5(1 - cost),
0<t<nr.
3. UccnenoBarh CXOAMMOCTh MHTETpaJIa.
]9 (X + cos x)dx
1 X3 +sin x
4, BeuncauTh ¢ TOMOIIBIO O6eTa-hyHKITUN
3
f sin®xcos®xdx

0
5. Hccenenosars Ha aGCOMIOTHYIO M YCIOBHYHO CXOIMMOCTh

i(_l)nﬂ 2n+1 .

— n(n+1)

6. HaiiTi 00J1acTh CXOAMMOCTH M BBIYHCIUTE CYMMY psiia

i 2”+ﬂ X"

n=1 n
Kpurtepuu n mkaJja oueHMBaHUA
OneHka Kputepun oneHkn
OtimyHo CTyneHT AOKEH MPaBIIIbHO PEIINTh MUHUMYM 5 3ajad.
¢ 25 no 30 6amioB
Xoporio CTyneHT AOKEH MPaBUIIbHO PEIINTh MUHUMYM 4 3a7auu.

¢ 20 no 24 OamioB

Y 10BNETBOPUTENHHO CTyneHT AOJKEH PelnuTh MPaBUIBHO TPH 3a/1a4H U, BOZMOXKHO,
¢ 15 no 19 6amnos c/eNnaTh HerpyOble OMOKHU e1le B OJTHOU 3a/1aue.

HeynosnerBopurensro | CTyaeHT penivl IpaBHIbHO MEHbIIE 3 3a/1ad;
¢ 0 no 14 6amioB

Kaxxmas 3agaua oreHuBaeTCd B 5 0ajjioB.
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MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLIEIO OBPA3OBAHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —
drmman demepabHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1oHaIbHBIV McciIeoBaTe IbCKI sepHbIV yHUuBepcuTeT « MUDVI»

(IATD HUSTY MU®W)

OTAEJIEHUE SAJEPHOU ®U3UKU U TEXHOJIOTUH

Hamnpasnenue 14.05.01 SinepHble peakTOPbI H MATEPHAJIbI

Cnennammsanus — $lqepHble peaKkToOpbl

Jucuunnmza MaremMaTH4ecKuil aHAJIN3

KomiuiekT 3agaHuid 1Jis1 KOHTPOJILHOM padoTs 1

Tema: nuddepenunanbHoe ucurciaeHne GyHKIUNA HECKOIBKIX MEPEMEHHBIX

BapuanTt 1

ou 3, 52
1. BbluncauTh NPOU3BOJHYIO 110 HanpaBneHmoa byHKIUN U=XY + 2 + XYZ g rouke M(1,1,-

2), BEKTOP To6pa3yeT yrasl 60°, 45°,60° ¢ ocsiMu KOOpAMHAT.

2. HammcaTh ypaBHEHHS KacaTebHOM IIOCKOCTH X HOPManH K moBepxHoctn Z = arctg  BTOKe M

(1,-1,-mt/4).
3. MHccrnenoBaTh QyHKIUIO HA SKCTPEMYM
u(x,y,z) =x*+10x —y?> —4y + 1523 — 222 —z+ 3
0z 0%z 0%z 9%z

4. Brlyuciauth 0z
' ox ' 9y 'ox2 'oy?’ oxdy

B Touke M (2,1,1) , ecnu z(x, y) 3a1aHa ypaBHEHHEM
x3+y3+2%—3xyz=14
5. Pasnoxuth dyHkImio mo popmyie Teitmopa f(X,y) =2x> —xy —y* —6x—3y +5 B Touxe (1,-2).

6. HaiitTi ycinoBHBIN okcTpemyM  3X —4y — extr, x> +y?=25.

Bapuanr 2

0z

2 2
1. BblyucauTh IPOU3BOIHYIO 110 HAPABICHUIO ~; (QYHKIIMH L=Y +X —XY & HaIlpaBJICHUU

ol
[ = {3, —4} B Touke M(1,1).

o —yY
2. Hanmcars ypaBHEHHS KacaTeIbHOMN IIOCKOCTH W HOPMaTH K moBepxHoctd Z = X° B TOUKe
M (1,1,1).

3. MccnemoBaTh GyHKIIHIO HA OKCTPEMYM
u(x,y,z) =x*+4x—3y3+3y2+3y—z2 -5z +1
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4. Haiitu npon3BOIHBIE 0z 0z 'z 0%z 9%z
' p A ox ' 9y '9x2 ’'oy?’ oxdy

HEesBHO 3Xx — 2y +z=xZ+ 5

B Touke M(2,1,—1), ecnu pynkuus z(x,y) 3aaaHa

5. Paznoxuts no popmyne Teitnopa f(X,y)=e*siny B Touxe (0,0) 1o 4-ro mopsxa.
6. HaiiTi ycIoBHBIN dKCTpeMyM Z = X% + y2 —Xy+X+y—4—>extr | X+y=-3.

KpMTepun H IIKaJIa OIICHUBaHUA

OuneHka Kpurepum ouenkn

OT1iinyHO CTyneHT A0KEH IPaBWIIBHO PELIMTh MUHUMYM 5 3ajad.
¢ 25 no 30 6asu1oB

Xopomo CTyneHT A0KEH IPaBWIbHO PELINTh MUHUMYM 4 3aJ1auH.

¢ 20 no 24 OauioB

VY 10BIETBOPUTETHEHO CTyaeHT A0KEeH peluTh MPaBUIbHO TP 33/1a4u U, BO3MOXKHO,
¢ 15 no 19 6auioB cenaTh HerpyOble OIIMOKY ellle B OJIHOM 3a/1aye.

HeynosnerBopurensro | CTyaeHT penivi IpaBrIbHO MEHbIIE 3 3a1ad;
¢ 0 no 14 6auioB

Kaxmas 3agada oneHUBacTCd B 5 0aJjIoB.
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MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —

drmman demepabHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

OTAEJIEHUE SAJEPHOU ®U3UKU U TEXHOJIOTUH

Hamnpasnenue 14.05.01 SinepHble peakTOPbI M MATEPHAJIbI

Cnennammsanus — $lqepHble peaKkToOpbl

Jucuunnmza MaremMaTH4ecKuil aHAJIN3

KomiuiekT 3agaHuid 1Jis1 KOHTPOJILHOU PadoThI 2

Bapuanrl
10
1. I3MeHuTh NOPSA0K HHTETPUPOBAHUS jdx J. fdy
0 —Vx

2. Beruucinuth ﬂ xydxdy , eciu obnacte D orpaHuueHa KpUBBIMU:
D

x>+ y2=1, x>+ y>=4u0<y<x
3. Beruncnuth J'J.J. (X + y)dxdydz; ecnu V orpanudeHa rockocTaMu y = X,y =0,x=1,z=0 u
Y

napabonouaoM Z = X2 + y2.

4. BBIYHCIUTH J. xydl, ecnn L 3amana mapamerpuuecku X =cost,y =sint u te [O, %}
L

2

5. Beruncnutp H zdS . TloBepxHOCTh S 3a/1aHa yCIOBUSAMHU: X* + y2 2%, 0<z<1.

S

6. Beruucuts ff¢ (d,1)dS

= v 3, 2 2
=Xl +Vy]+1Z k , S —BHemHss yacth mumuHApa X + Y =9  orpaEnyenHas miockocTAMH

a
P:z=1PR,:z=2.

Bapuanrt 2
4 4—X
1. I3MeHHTH MOPSAOK HHTETPUPOBAHHUS Idx I fdy
0 0

2. Haiitu mutomaap 001acTH, OTpaHUYEHHON KPUBBIMU: Y = Jx, y=—,x=16.
X
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3. BerauciauThb ”f dxdydz; , ecnu obmacte V orpaHuueHa MOBEPXHOCTSIMU
\

4. Beruucnuts $(a, dl) ,

5. Beruncnuts ﬂ zdS . TIoBepXHOCTH S 3ajiaHa YCIOBHAMU S

S

x2+y2+z2 =16,

x =5cost, y =5sint,

a=-z21-3x + xk, F:{
=4,

x> +y?+2% =4,
z=0(z>0).

> — = 2,7 2= e .
6. BeIUHCIUTD f fs (a,n)dS , a=YyY XI —yX" ]+ Kk , S - BHemHsA YACTh KOHHYIECKOMH

2 2 2
noeepxnocty X +Y =1 (z>0) OTpaHUYEHHOH MIOCKOCThIO Z =1.

KpuTeplm H IIKaJIa OICHUBaHUA

x2 +y2 =27%(z>0).

Onenka Kpurtepuu oneHku

OTau4yHO CTyaeHT JODKEH MPaBUIIbHO PEIIUTh MUHUMYM 5 3a/1a4.

¢ 25 no 30 6amioB

Xoporo CTyneHT JODKEH MPaBWILHO PEITUTh MUHUMYM 4 3a/1a4H.

¢ 20 go 24 OamioB

Y 10BIETBOPUTEIIHHO CTyIneHT MO/DKEH PElIUTh MPABUIIBHO TPH 33]a4d M, BO3MOXHO,

¢ 15 no 19 6amnoB

cenaTh HerpyOble OIMOKHU €1le B OJIHOM 3a/1aue.

HeynosnersopurensHo
¢ 0 no 14 6auioB

CTyaeHT peuui npaBuiIbHO MEHbIIE 3 3a/1a4;

Kaxmas 3agaua oreHUBaeTCd B 5 0ajjoB.
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