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O0JacTh NpUMeHeHHus

®onn omneHounbix cpeActB (POC) — sBusercs 00s3aTeTbHBIM TMPUIIOKEHHEM K padodeid
nporpaMMe JUCHUIUIMHBL «MaTeMaTH4yeckKuid aHajau3» U o0ecleyrBaeT NPOBEPKY OCBOCHUS
IUTAHUPYEMBIX PE3yJIbTaTOB 00yueHUs (KOMIETeHLIUN U UX UHIUKATOPOB) MOCPEICTBOM MEPONPUITUN
TEKYIIEH U IPOMEKYTOUHOM aTTECTaly 110 TUCLUILINHE.

ey 1 3a5aun GoHIA OLIEHOYHBIX CPECTB

Llenpro @oH/IA OLICHOYHBIX CPEJICTB SBISETCS YCTAHOBICHHE COOTBETCTBHS YPOBHSI OATOTOBKH
o0ydJarommxcs TpeOoBaHUAM (heaepaIbHOro roCyAapCTBEHHOTO 00pa30BaTeIbHOIO CTaHIapTa.

I[HSI JOCTHXKCHUA MMOCTaBJICHHOM neiaun q)OHI[OM OINCHOYHBIX CPCACTB II0 JUCHUIIIMHC
«MareMaTH4ecKuil aHaJIM3 PEIIaloTCs CICAYIONIIE 3a0a4um:

— KOHTpOJIb M YIPAaBJICHHE MPOLIECCOM MPHOOpPETeHHS OOYYAIOUMMUCA 3HAHUM, YMEHHHA |
HaBBIKOB, TPETyCMOTPEHHBIX B paMKaxX JTaHHOW JMCIHIUINHEI,

— KOHTPOJIb U OLICHKA CTEIIEHU OCBOCHHUs KOMIIETCHIUH, IIPEyCMOTPEHHBIX B paMKax JaHHOU
JMCIUTITNHEI;

— obecrieyeHre COOTBETCTBUS PE3yIbTaTOB OOyueHHUs 3ahadam Oynyiied npodeccruoHalbHON
JIeATEIIFHOCTH 4Yepe3 COBEPLICHCTBOBAHHME TPAAMLIMOHHBIX M BHEAPCHHE MHHOBALMOHHBIX METOJIOB
o0yudeHus: B 00pa30oBaTeIbHBIH MpoliecC B paMKaxX JaHHOW JUCLMILIUHBI.



1. Ilepedyenbs MUIaHHUpPYeMBIX pe3yJbTATOB OOy4YeHHUs] 1O JUCHUILINHE,

COOTHECEHHBIX C

IJIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOEeHUsI 00pa30BaTeIbHON MPOrpPaMMbI

1.1. B pesynomame oceoenusn OII 6axkanaspuama ooyuarouuiica 00J15ceH 061a0emsv cieoyrouumu
pe3yromamamu 00yuenus no OUCYUNIUHE:

Kona
KOMIIeTeHIN

HanmeHoBaHMe KOMIIETEHIIUH

Koa u HamMeHOBaHHe HHAUKATOpa
JOCTHKCHHUA KOMIICTCHIIUN

VYKE-1

Crioco0€eH UCIOIb30BaTh 3HAHUS
CCTCCTBCHHOHAYYHBIX
AUCHUILIWH, IPUMCHATH MCTObI
MaATEMAaTHYCCKOIro aHajin3a u
MOACIIMPOBAHUS, TCOPETUUCCKOT'O
1 SKCIICPUMCHTAJIBHOI'O
HCCICO0OBAHUA B ITOCTABJICHHBIX
3agadax

3-VKE-1 3HaTh: OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIUIUINH,
METOAbI MATEMATHYECKOTO aHAIN3a U
MOJCIIUPOBAHUS, TEOPETUUECKOTO U
AKCIIEPUMEHTAJILHOT'O UCCIIEAOBAHUS
V-YKE-1 YMeTh: HCIIOJIB30BaTh
MaTeMaTU4YeCKHE METOIbI B TEXHUYECKUX
MIPUJIOKEHUAX, PACCYUTHIBATH OCHOBHBIE
YHCIIOBBIE XapAKTEPUCTUKU CITyUYalHBIX
BEJIMYMH, peIlIaTh OCHOBHBIC 3a/1a41
MaTeMaTHYeCKOW CTaTUCTUKH; PEIIaTh
TUTIOBBIE PACUETHBIC 3a]]a4H

B-VYKE-1 Biaagers: MeTogaMu
MaTEeMaTHYECKOIr0 aHaJIn3a 1
MOJCIIUPOBAHUS, METOJJaMHU PEIICHHS
3a/1ay aHAJIM3a U pacueTa XapaKTEePUCTHK
(PUBUYECKUX CUCTEM, OCHOBHBIMU
nprueMamu 00paboTKH
AKCIIEPUMEHTAJIbHBIX JIAaHHBIX, METOJaMHU
paboTHI C MPUKIAJTHBIMUA TPOTPAMMHBIMU
MPOJTYKTaMHU

OIlK -1

Crioco0€eH HCII0IL30BaTh 0a30BEIC
3HAHUS €CTECTBEHHOHAYYHBIX
JUCHUIUIMH B MPOQECCHOHATbHON

ACATCIIBHOCTH, IMPUMCHSATDH
METO/bI MaTeMaTHYCCKOI'O
aHaJIn3a )51 MOZACIINPOBAHUA,
TCOPETUICCKOTO n
OKCIICPUMCHTAJIBHOT'O
HUCCICIOBaHUs

3-OI1K-1 3HaTh: 0a30BbLIE 3aKOHLI
€CTeCTBEHHOHAYYHBIX JUCIUIUINH,
OCHOBHBIE MaTeMaTHYECKHE 3aKOHBI;
OCHOBHBIE (PU3UYECKHE SBICHUS,
MIPOIIECCHI, 3aKOHBI U TPAHUIIBI UX
MPUMEHUMOCTH; CYIIIHOCTh OCHOBHBIX
XUMHUYECKHUX 3aKOHOB U SIBIICHUI;
METOAbLI MATEMATHYECKOTO
MOJICIIUPOBAHUS, TEOPETUUECKOTO U
AKCIIEPUMEHTAILHOTO UCCIIEIOBAHUS
V-OIIK-1 YMeTh: BBISIBISTH
€CTECTBEHHOHAYUHYIO CYIIHOCTb
po0JeM, BO3HUKAIOITUX B XOJIE
npoecCHOHANBEHOM e TENILHOCTH,
MIPHUBJICKATD JUTSI UX PEIICHHS
COOTBETCTBYIOIIUN (HU3HKO-
MaTeMaTUYECKUH anmnapar

B-OIIK-1 Binagers: MaTeMaTHYECKHUM
amnmapaToM s pa3paboTKu MoJenei
MIPOIIECCOB U SIBIICHUH, peIleHus
MPAKTUYECKHX 3a71a4 MpodhecCuOHATbHOM
JEeITEILHOCTH, HaBBIKAMU
HCIIOIL30BaHUS OCHOBHBIX
0011epU3NIECKUX 3aKOHOB U PUHIIUTIOB




1.2. Dmanwt hopmuposanus komnemenuyuii ¢ npoyecce océoenun OIl 6axkanaspuama

KOMMOHEHTBI KOMIIETEHIIMH, Kak WpaBWIO, (DOPMHUPYIOTCS TMPU HMIYYEHUH HECKOIBKHX
TUCIUIUIMH, a Takke B HEMaJoOW CTENEHU B Ipolecce MpoxoxkiaeHus npaktuk, HUP u Bo Bpems
CaMOCTOSTENLHON paboThl oOy4aromerocsi. Bemonunenue u 3amura BKP sBasiorcs Bumom ydeOHOM
NeSITeIbHOCTH, KOTOPBIH 3aBepiiaeT rnpoiecc GOpMUPOBAHUSI KOMITETEHIUH.

Oranbl GOopMUPOBAHUS KOMIICTCHIIUN B MIPOIIECCE OCBOCHHUSI TUCITUTUTHHEI:
- HAYaJbHBbIA STam — Ha 3TOM dTane (OPMHUPYIOTCS 3HAHUEBBIE M HHCTPYMEHTAIbHBIE OCHOBBI
KOMIIETEHIIMHM, OCBaMBalOTCSI OCHOBHBbIE KaTeropuu, (opmupyrorcs 6a3oBble ymeHus. CTyneHT
BOCTIPOM3BOANT TEPMUHBI, (DaKThI, METOIbI, TOHATHS, IPUHIIUIIBI U PABUIIA; pelaeT yueOHbIe 3a1aun
o oOpasiy;
- OCHOBHOM »Tam — 3HAHWS, YMEHUS, HABBIKH, oOecreyuBaroniue (HOPMUPOBAHHE KOMIICTCHIIUH,
3HAYUTENIbHO BO3PACTAIOT, HO €lle HE JIOCTUraloT WTOroBBIX 3HaueHWW. Ha sToMm sTame cryneHT
OCBAMBACT AaHAJIWTHYECKHUE JACUCTBHUS C MPEIMETHBIMH 3HAHUSMH [0 JUCIUIUIMHE, CIOCOOCH
CaMOCTOSITENIbHO pelaTh yueOHbIE 3a/1aul, BHOCS KOPPEKTUBBI B aJTOPUTM JEHCTBUM, OCYILIECTBIASA
KOPPEKIIHIO B X0J1¢ pPa0OTHI, IEPEHOCUT 3HAHUS U YMEHUS HA HOBBIC YCIIOBUS;
- 3aBepIIAIOIIMIi STal — Ha 3TOM dTamne CTYJSHT JOCTHUTaeT UTOTOBBIX MOKa3aTesiel Mo 3asBICHHOU
KOMIIETECHIINH, TO €CTh OCBAMBAET BECh HEOOXOAUMBIA 00HEM 3HAHHM, OBJIAJIEBAET BCEMU YMEHUSIMH U
HaBbIKaMU B cepe 3asBieHHON komrieTeHIH. OH cmocoOeH HCIOJIb30BaTh 3TH 3HAHUS, YMEHUS,
HaBBIKH MPU PEIICHUH 3aa4 MOBBIIIEHHOM CJI0KHOCTH U B HECTAHJIAPTHBIX YCIOBUSX.

Otanbl  (QOpMHUPOBAHUS KOMIETEHLIUH B XOJE OCBOCHHS JUCLHUILIMHBI
tematndeckom miane (cm. PIT/T).

OTPpaXarwTCsd B

1.3. Ca3b Mexkay (popMupyeMbIMH KOMIIETEHIUAMH U GOpMaMU KOHTPOJISI MX OCBOEHUS

Ne n/m Kountponupyembie pa3aebl NHaukaTop N0CTUKEHUS HaumenoBanmue
(TeMBI) IHCHHUILTHHEI KOMIIETEHIIT OLIEHOYHOI'0 CPeCTBA
TeKylleil u
MPOMeKYTOYHOM
aTTecTaluu
Tekymas arrecramnus, 1-it cemecTp
1 OCHOBHBIE TOHATHSA 3-YKE-1; YV-YKE-1; B-VKE-1 KP 1
2. Tpenea u HeNpepbIBHOCTH 3-OIIK-1; V-OIIK-1; B-OTIK-1
3. MuddepeHnnanbHoe KP 2
HCYHCIEHHNE
4. HuTerpanbHoe ucyucjieHHE
IIpomexkyTouHasi arTecTanus, 1-ii cemecTp
9K3aMEH 3-YKE-1; Y-YKE-1; B-YKE-1 IK3aMeHALNOHHBIN
3-OHK-1; Y-OHK-I; B-OIIK-1 ouJer
Texywas arrecraums, 2-if cemecTp
1. Psaabi 3-YKE-1; Y-YKE-1; B-YKE-1 KP 1
2. DYHKIUH HECKOJILKHX 3-OIIK-1; Y-OIIK-1; B-OIIK-1
nepeMeHHbIX
3. KpaTtHble nHTErpajbl KP 2
4. KpuBoauneiinbie u
NMOBEPXHOCTHbIE HHTErPaJibl
Ipome:kyTOUHAS aTTECTANMS, 2-I ceMecTp
9K3aMEH 3-YKE-1; Y-YKE-1; B-YKE-1 IK3aMEeHANNOHHBII
3-OIIK-1; Y-OIIK-1; B-OIIK-1 omjier




2. Onucanmne nmoka3aresieil ¥ KpUTepUueB OLEHUBAHUS KOMIIETEHIIUI HA PAa3JIMYHBIX 3Tanax ux popMUpoBaHMs, ONIMCAHNE IIKAJ OIleHUBAHUS
KoneunsiMu pe3yjibTaTaMu OCBOCHUA IIPOTrpaMMbl AUCHUILNIMHBI ABJIAKOTCA C(bOpMI/IpOBaHHBIe KOTHUTUBHBIC ACCKPUIITOPLI «3HATH», «KYMCTb)»,

«BIAJIETh», PACIIMCAHHBIE TIO OTACIbHBIM KOMIETCHLIUAM, KOTOpbIe MpuBeaeHbl B 1.1.1. @opmMupoBanue 3TUX IECKPUITOPOB MPOUCXOAUT B IpoOIecce

M3yUYEHUS TUCIMILIMHEI 10 STalaM B paMKax pa3jIMyHOro BUAA y4eOHBIX 3aHATHIA U CAMOCTOSITEIbHON paboTHI.
Brigensitores Tpu ypoBHS ¢(hOPMUPOBAHHOCTH KOMITIETEHIIMH Ha Ka)KJIOM 3Tale: NOPOroBbIN, MPOABUHYTHIA U BHICOKU.

Huxe nmoporosoro

CTYJIeHT HC B COCTOAHUU MPOAEMOHCTPUPOBATH O6J'Ia)IaHI/Ie KOMIICTCHIIUSIMHU B

CTAHJAPTHBIX CUTYyallUsX.

YpoBHu CoaepixaTesibHOe OcHoOBHbBIE IPU3HAKHU BblJeJICHUS] YPOBHA BPC, ECTS/Marudannabuas
onycaHue YPOBH % LKA/ VI OLeHKH
OCBOEHMs | IK3aMeHa/3ayeTa
Boicokmii TBopueckas IeSITeNbHOCTh | Bruouaem nHudxcecmosawuil ypogeHts.
Bce 6uovi komnemenyutl CryneHT 1eMOHCTpUpYeT cBOOOIHOE 00agaHue
cpopmuposanvl Ha 8bICOKOM KOMIIETEHIUSIMU, CIIOCOOEH IPUMEHUTh UX B A/
YPOBHE 6 COOMEEMCMBUU C HECTAaHAAPTHBIX CUTYAIHUAX: TTOKA3bIBACT 90-100 OTiHo/
yenamu u 3a0a4amu YMEHHUE CaMOCTOSITEIbHO IPUHUMATh PELICHUE, 3auTero
OUCYUNTUHDBL pemarthb mpobiemMy/3agady TEOPETUIECKOTO HITN
HPUKIIAJHOTO XapakTepa Ha OCHOBE U3YYEHHBIX
METO/IOB, MPUEMOB, TEXHOJIOTUI
IIponBuHyTHIN IIpumenenne 3HaHMM W | Brarouaem Hudicecmoawjuli ypoGeHs.
Bce 6uowi komnemenyuti yMeHuil B Oosee mupokux | CTyAEHT MOXET JoKa3aTh BIIaJIEHUE B/
cpopmuposanvl na KOHTEKCTaX Y4eOHOM U | KOMIETEHLHUSMH: IEMOHCTPUPYET CIIOCOOHOCTh 85-89 Ouens Xopomo/
NPOOSUHYMOM YPOBHE & npodeccnoHanbHOM coOMpaTh, CUCTEMaTH3UPOBATh, aHATTM3UPOBATH 3a4TeHO
coomeemcmeuu ¢ yeasimMu u | JACATEIbHOCTH, HEXENIU IO | U IPaMOTHO MCIOJIb30BaTh MH(OPMAIHUIO U3
3a0a4amu OUCYUNTIUHbBL oOpasiry, OonbIIei 0JIei | CaMOCTOSTENHHO HAMIEHHBIX TEOPETHUECKUX
CaMOCTOSITETbHOCTH U | HCTOYHHMKOB U WJUTIOCTPUPOBATH UMH C/
WHUIHATHBBI TEOPETUYECKHE TTOJIOKEHHS WA 00OCHOBBIBATh 70-84 Xopormo/
NPaKTUKY IPUMEHEHHS. 3a4TeHO
IMoporoshwrii PenponykTuBHas CryneHt JIEMOHCTPHPYET BJIaJICHHE 65-69 D/Y noBneTBOpUTEIHHO/
Bce 6uowi komnemenyuti JeSITeNIbHOCTD KOMIIETEHIIMSIMA B CTaHIAPTHBIX CHTYalUsX: 3a4yTeHo
cgpopmuposaHvl Ha NOPO208OM u3Jaraer B mpejaeax 3agad Kypca TeOpeTUYeCcKH
yposHe U TIPAKTHYECKU KOHTPOIUPYEMBIN MaTepHal. 60-64 E/llocpencreenno
/3auTeHo
OTcyTcTBHE PU3HAKOB MIOPOTOBOIO YPOBHS: KOMIIETEHIIMH HE C(POPMUPOBAHBI. 0-59 HeynonerBopurenbHo/

Hezaureno




OrneHnBaHUE PE3yNbTaTOB OOYYEHHUsI CTYICHTOB MO JUCIUIUIMHE OCYIIECTBISETCS MO PETIaMEHTY
TEKYIIEro KOHTPOJISA U MPOMEKYTOUYHOM aTTECTAIUH.

Kpurepuu oneHnBaHusi KOMIETEHIUNA HAa KaXK10M 3Tare U3y4yeHus TUCLMIUIMHBI IS KaXXI0ro BUIa
OIICHOYHOTO cpenacTBa v npuBoaarcs B 1. 4 ®OC. HToroselit ypoBeHb ¢HOPMUPOBAHHOCTH KOMIIETEHIIUN
IIPY U3y4EHUU JUCIHUILTUHBI ONIpeIesieTcs mo Tadbmuie. [Ipu 3ToM clieyeT MoHNMAaTh, YTO TPAHUIIA MEXKTY
YPOBHSIMHU JJIsI KOHKPETHBIX PE3YJIbTATOB OCBOEHHUS 00pa30BaTEIIbHOM MPOTPAMMBI MOKET CMEIIATHCS.

YpoBeHb c(hpopMHPOBAHHOCTH Tekymmii KOHTPOJIb IIpoMe:xxyTO4YHas aTTEeCTALUA
KOMIIETCHIM U
BbICOKHMI BbICOKHI
BBICOKUH NPOOBUHYMbLLL BbLCOKULL
8bICOKULL npOOSUHYMbLUL
nopo2oaulil BbLCOKULL
8bICOKULL nopo2oswlil
IIPOJIBUHYTHIN NMPOJABUHYTHIN NPOABHHYTBII
NPOOBUHYMbLLL NnOPO208bILL
NnOpOo208blll NPOOBUHYMbLUL
IIOPOTOBbIN MOPOToOBbIN MOPOTrOBbIi
HIDKE TOPOFOBOrO NOPOrOBbIN HH2Ke TIOPOroBOro
HHKe IOPOroBOro -

3. MeToanueckne MaTepuabl, OMpeAe/sIoNe MPoueIypbl OlleHUBAHNS 3HAHUI, YMEHH i, HABBIKOB
U (W) ONBITA 1eSITeIbHOCTH, XapaKTePU3YIOUIUX 3Tanbl GOPMHPOBAHUS KOMIIETEeHIM

— MUWroroBast arrecranus MO IUCHUIUIMHE SIBISETCS MHTETPajbHBIM IOKa3aTeleM KauecTBa
TEOPETUYECKNX M TNPAKTUYECKUX 3HAHUNA W HABBIKOB OOYYAIONMXCS MO TUCHUIUIMHE U
CKJIQ/IBIBAETCSI U3 OLIEHOK, MOJTYYEHHBIX B X0JI€ TEKYIIEH 1 MPOMEKYTOYHON aTTeCTALIUU.

— Texymas arrecraimusi B CeMeCTpe IMPOBOJUTCS C LETbI0 00ECleYeHHs] CBOEBPEMEHHOMU
Oo0paTHOW CBSI3M, UISI KOPPEKIUH OOydYeHHs, AaKTUBU3AIMH CaMOCTOATEIBHON paboThI
00y4aroIuxcs.

— IlpomexyTouHasi aTTecTanus MpelHa3HauyeHa i1 OOBEKTUBHOTO TMOATBEPKACHUS U
OLICHUBAHMUS JOCTUTHYTBIX PE3YJIbTATOB 00YUYEHHUS MOCTIE 3aBEPLICHUS N3YUEHUS TUCHUIUIMHBIL.

— Texymas arrecranus ocyIlecTBIsSETCs JIBa pa3a B CEMeCTp:

o koHTponbHas Touka Ne 1 (KT Ne 1) — BeIcTaBnsieTcss B JEKTPOHHYIO BEJOMOCTh HE
no3aHee 8 Hexenw y4yeOHOro ceMmectpa. Bkitowaer B ceOsi OLEHKY MEpONpUATHIN
TEKYIEro KOHTPOJS ayJUTOPHOM M CaMOCTOSTENbHOW paboThl oOyuaromerocs Mo
pasnenam/TeMaM y4eOHOW TUCHUILIIMHEL ¢ 1 o 8 Hexemnmto yueOHoro cemecTpa.

o koHTpoibHas Touka Ne 2 (KT Ne 2) — BeicTaBnsieTcss B JEKTPOHHYIO BEJOMOCTh HE
no3aHee 16 Hemenu ydyeOHOro cemecrtpa. BritouaeT B ce0si OLIEHKY MepONpuUsTU
TEKYILEro KOHTPOJS ayJUTOPHOM M CcaMOCTOSTENbHOW paboThl o0ydaromerocst mo
pasnenam/TeMaM y4eOHOU TUCHUILIIMHEI ¢ 9 mo 16 Henmemnto yueOHOTO cemecTpa.

— PesynpraTel Tekyied M NPOMEXYTOYHOW aTTeCTallMM MOJBOASTCA MO IIKaje OallIbHO-
PEUTHHIOBOM CUCTEMBI.

JTan peiiTHHIoBoii cucTeMbl / Henensn Bama
OueHovHoe cpeacTBO MuHmMyM* Maxcumyn™*
Texyimasi arrecTanus 1-16 36 - 60% ot 60
MaKcHMyMa
KontpoabHast 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
KP2 16 18 30
IIpomexkyTOUHAS aTTeCTALUS - 24 — (60% 40) 40




DK3aMeH -

Ox3amenayuonnwill Ourem - 24 40

HUTOI'O no pucuMminHe 60 100
* - MUHMMaJIbHOE KOJIMYECTBO OAJIOB 33 OIEHOYHOE CPEJACTBO — 3TO KOJHMYESCTBO OaIOB, HAOpaHHOE
00yJaroIuMcsi, TP KOTOPOM OIICHOYHOE CPE/ICTBO 3aCUUTHIBACTCS, B MPOTHBHOM Cliy4dae 00ydJaromuiics
JO/DKCH JIMKBUAMPOBATh IMOSBUBIIYIOCS — aKaJeMHYECKYI0 3aJ0/DKCHHOCTh [0 TEKYIICH WIH
MIPOMEXYTOYHOHN aTrTecTanui. MHHHMATbHOE KOJIWYECTBO OauioB 3a TEKYIIYIO aTTeCcTaldio, B T.4.
OTJICIBHOE OIICHOYHOE CPEACTBO B €€ COCTaBe, W NMPOMEKYTOUYHYIO aTrTecTaluio cocraBiser 60% ot
COOTBETCTBYIOIINX MaKCUMAIIbHBIX OAJlJIOB.

4. Tunossle KOHTPOJIbHBIC 3a1aHUA WJIH HHBIC MaTEpHAJIbI, HCOﬁXO}]HMbIe AJIfd OIMCHKH 3H3HHﬁ,
yMeHHﬁ, HAaBbIKOB



dopma HK3aMeHAIHOHHOTO OnJIeTa

MUHUCTEPCTBO HAYKHU U BBICIIETO OBPA3OBAHUSI POCCUMCKON ®EJEPAIUU
®EJEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEX/JAEHUE BBICUIETO OBPA3OBAHUSA

«HaumoHanpHBI HCCNENOBATEIbCKUN ANepHBIN YHUBepcuter « MUD U »

OOHMHCKMI MHCTUTYT aTOMHOV 3JHepreTUKM —
drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero 00pa3oBaHMs
«Ha1oHasIbHBIV McciIeqoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

WHCTHUTYT OBIIEA MPO®ECCUOHAJBHOM MMOJATIOTOBKHA
Kadeapa Bbicuieil MaTeMaTHKH

Hampasnenune 14.03.02 «Snepuble ¢pu3nKa U TEXHOJOTHH
Oo0paszoBarenbHas «/HHOBaNMOHHBIE si/IEPHbIE TEXHOJOTHU»
nporpaMma

Hucuunnmna Marematudecknii anaan3 (1 cemectp)

3K3AMEHAIIMOHHBINA BUJIET Ne 01
1. Bompoc nist npoBepku ypoBHs o0yuenHoctd 3HATD

Teopema Ponnsa. C ookazamenbcmeom.

2. Bonpoc aiisa npoepku ypoBHs 00ydeHHocTH Y METH

X +13-2x+1
lim )

x—3 3/X2 _9

3. Bonpoc amst mpoBepku yposHs o0yderHoctd YMETDH
Buruucnums ¢ nomowwio ouggepenyuana
y = x2 +x+3, x=198
4. Bonpoc (3agava/zananue) ajis npoBepku ypoBHs o0yuenHocTu BJIAJIETH

Paznoocum f(x) = tan(x) no popmyne Teitnopa do 5 nopsioka 5 no cmenemnsm x

CocTaBUTED H.D. KiuHimosT

(moxmuce)

3aBenytomiuii kadeapoit/
HaYaJIbHUK OTICJICHUS B.K. AptembeB

(moxmuce)
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KpuTepun n mkajna oneHuBaHUs

23 1 MeHbIIIe

Onenka Kputepun onenkn

OTJIINYHO CTyIeHT TOJKEH:

36-40 - IPOAEMOHCTPHPOBATH TIYOOKOE U POUYHOE YCBOCHHUE 3HAHUI
MIPOrpaMMHOTO MaTepHaa;
- HCYEPIIBIBAIOIIIE, TOCIIE0BATEILHO, TPAMOTHO M JIOTHYECKH CTPOHHO
W3JI0KUTh TEOPETUUECKUI MaTepua;
- IPaBUIILHO (POPMYIIMPOBATH ONPEICIICHHS;
- IPOJIEMOHCTPUPOBATH YMEHHUS CAMOCTOSITENIbHOM paboThI €
JIUTEPATYPOU;
- YMETh CJIeNaTh BHIBOJIBI M0 U3JIara€MOMY MaTepuaiy.

Xopouio CTyneHT AOKEeH:

30-35 - MPOJAEMOHCTPUPOBATH JOCTATOYHO MOJTHOE 3HAHUE TPOTPAMMHOTO
MaTepHana,
- IPOJIEMOHCTPUPOBATH 3HAHUE OCHOBHBIX TEOPETUYECKUX MTOHATHIA;
JOCTaTOYHO MOCIIEN0BATEIBHO, TPAMOTHO U JIOTUYECKH CTPOMHO
u3naraTb MaTepuan;
- IPOAEMOHCTPHPOBATH YMEHHE OPUEHTUPOBATHLCS B JTUTEPATYPE;
- YMETh ClIeNaTh JOCTATOYHO OOOCHOBAHHBIC BBIBOJIBI 10 H3J1araeMOMY
MaTepuany.

Y 10BNIETBOPUTEIBHO CTyneHT AOMKeH:

24-29 - MPOJAEMOHCTPUPOBATH 00IIee 3HAHNE U3y4aeMOI0 MaTepuaa;
- IOKa3aTh 0011ee BIIaICHUE MOHATUIHHBIM allapaToM TUCIUIUINHBI;
- YMETh CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYPOM M3TIaraeMoro
BOIPOCA;
- 3HaTh OCHOBHYIO PEKOMEHIYEMYIO TPOTPaMMOil yaeOHYIO
JTUTEPaTypy.

HeynosnerBoputensno | CTyAeHT 1€MOHCTPUPYET:

- HE3HAHHE 3HAYUTEIIHON 4aCTHU POrPaMMHOI0 MaTepuaa;

- HE BJIAJICHHE MTOHATUWHBIM anapaToM JUCHUILINHBI;

- CYILIECTBEHHBIE OLIMOKU MPU U3JI0KEHUU YUeOHOIr0 MaTepuana;
- HEYMEHHE CTPOUTH OTBET B COOTBETCTBUH CO CTPYKTYPOU
M3JIaraeMoro BOIIPOCa;

- HEYMEHHE JIeJ1aTh BBIBOJBI 110 M3J1araéMOMY MaTepHaly.




dopma HK3aMeHAIHOHHOTO OnJIeTa

MUHUCTEPCTBO HAYKHU U BBICIIETO OBPA3OBAHUSI POCCUMCKON ®EJEPAIUU
®EJEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEX/JAEHUE BBICUIETO OBPA3OBAHUSA

«HaumoHanpHBIH HCCNENOBATENbCKUU AACEpPHBIA YyHUBepcuterT « MUDU»

OOHMHCKMI MHCTUTYT aTOMHOV 3JHepreTUKM —
drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero 00pa3oBaHMs
«Ha1oHasIbHBIV McciIeqoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

WHCTHUTYT OBIIEA MPO®ECCUOHAJBHOM MOJATIOTOBKHA
Kadeapa Bbicuieil MaTeMaTHKH

HamnpaBnenue 14.03.02 «Snepuble puznka U TEXHOJTOTHI))
Oo6pa3oBarenbHas «HHOBAUMOHHBIE siI€PHBIE TEXHOJIOTHI)
nporpamma

JucuunimHa MartemaTudeckuii anaaus (2 cemecTp)

3K3AMEHAIIMOHHBIN BUJIET Ne 01
1. Boripoc nnst mpoBepku ypoBHst oOyuenHoctu 3HATDH

Teopema Ponns. C dokazamenbcmeom.

2. Bonpoc ans npoBepku ypoBHs 00ydeHHocTH Y METD

J' dx
Xy x% +1
3. Bompoc anst mpoBepku ypoBHs o0yderHoctd YMETDH

Buiuucaume ¢ nomowpro 6ema-gynxyuu
1
j dx
J V1—x*
4. Bonipoc (3agada/3aganue) s mpoBepku ypoBHs o0yuennoctu BJIAJIETH

o 0 X2n+2
Haiimu obaacms cxooumocmu u 8biyucaiumos cymmy psaoa Z .

< (2n+1)(2n+2)

CocTaBuTelb H.D. KimuaiamosT

(moxmuce)

3aBenyromuit kadeapoi/
HAYaJIbHUK OTIEIICHUS B.K. AptemMbeB

(moamuce)

« » 20 1.
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KpuTepun n mkajna oneHuBaHUs

23 1 MeHbIIIe

Onenka Kputepun onenkn

OTJIINYHO CTyIeHT TOJKEH:

36-40 - IPOAEMOHCTPHPOBATH TIYOOKOE U IPOUYHOE YCBOCHHUE 3HAHUI
MIPOrpaMMHOTO MaTepHaa;
- HCYEPIIBIBAIOIIIE, TOCIIE0BATEILHO, TPAMOTHO M JIOTHYECKH CTPOHHO
W3JI0KUTh TEOPETUUECKUI MaTepua;
- IPaBUIILHO (POPMYIIMPOBATH ONPEICIICHHS;
- IPOJIEMOHCTPUPOBATH YMEHHUS CAMOCTOSITENIbHOM paboThI €
JIUTEPATYPOU;
- YMETb CJIeNaTh BHIBOJBI M0 U3JIaTraéMOMY MaTepuaiy.

Xopouio CTyneHT AOKEeH:

30-35 - MPOJAEMOHCTPUPOBATH JOCTATOYHO MOJTHOE 3HAHUE TPOTPAMMHOTO
MaTepHana,
- IPOJIEMOHCTPUPOBATH 3HAHUE OCHOBHBIX TEOPETUYECKUX MTOHATHIA;
JOCTaTOYHO MOCIIEN0BATEIBHO, TPAMOTHO U JIOTUYECKH CTPOMHO
u3Narath MaTepuan;
- IPOAEMOHCTPHPOBATH YMEHHE OPUEHTUPOBATHLCS B JTUTEPATYPE;
- YMETh ClIeNaTh JOCTATOYHO OOOCHOBAHHBIC BBIBOJIBI 10 H3J1araeMOMY
MaTepuany.

Y 10BNIETBOPUTEIBHO CTyneHT AOMKeH:

24-29 - MPOJAEMOHCTPUPOBATH 00IIee 3HAHNE U3y4aeMOI0 MaTepuaa;
- IOKa3aTh 0011ee BIIaICHUE MOHATUIHHBIM allapaToOM TUCIUIUINHBI;
- YMETh CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYPOM M3TIaraeMoro
BOIPOCA;
- 3HaTh OCHOBHYIO PEKOMEHIYEMYIO TPOTPaMMOil yaeOHYIO
JTUTEPaTypy.

HeynosnerBoputensno | CTyAeHT 1€MOHCTPUPYET:

- HE3HAHHE 3HAYUTEIILHON YaCTH IIPOrPaMMHOI0 MaTepuana,

- HE BJIAJICHHE MTOHATUWHBIM anapaToM JUCHUILINHBI;

- CYILIECTBEHHBIE OLIMOKU MPU U3JI0KEHUU YUeOHOIr0 MaTepuana;
- HEYMEHHE CTPOUTH OTBET B COOTBETCTBUH CO CTPYKTYPOU
M3JIaraeMoro BOIIPOCa;

- HEYMEHHE JIeJ1aTh BBIBOJBI 110 M3J1araéMOMY MaTepHaly.
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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 MHCTUTYT aTOMHOV 3JHepPreTHKM ~
drmman demepabHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

MHCTHUTYT OBIIENA TPO®ECCUOHAJIBHOM MOATIOTOBKH
Kadeapa Bbicuieil MaTeMaTHKH

HamnpaBnenue 14.03.02 «Snepuble puznka U TEXHOJTOTHI))

O0pazoBarenbHas «VHHOBaAaNMOHHBIE sI/IEPHbIE TEXHOJIOTHH»
nporpamma

Hucuunnmna MaremaTu4eCKUil aHAJIN3

ook wnN

10.

11.
12.

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

20.
21.
22,
23.
24,

BOIIPOCHI K DK3AMEHAM

MHoecTBa U Olepanuy ¢ MHOXeCTBaMH (0ObEIUHEHHE, TepeceueHre, pasHoCTh, JHONONHeHne). YncaoBble
MHO’KECTBA (HaTypaJIbHbIEe, IIelible, pallMOHATbHBIE, UPPALMOHATIFHBIE) U UX OCHOBHBIE CBOMCTRA.

Meroa MaTeMaTU4eCKON UHAYKIIUH.

HepasenctBo bepnyinu.

®daxTopHualsl 1 OMHOMHUAIEHBIE KOO PHUIHESHTHI.

[Tonarue Gpynkuu. O61acTh ONnpeeneHuss 1 MHOKECTBO 3HAUEHUI.

I'paduk Pynkuuu. Onpenenenus u npuMepbl. CIOpbEKTUBHbBIE U UHBEKTUBHBIE (DYHKIUHU; B3aUMHO-
OJTHO3Ha4yHble (YHKIMH, oOpaTHas QyHKUUSA. MoHoTOoHHble ¢yHKuMU. Kommosunus (yHKIHA.
[TapannenpHbIi nepeHoc, MaclITAOMPOBaHHUE, OTPAKEHHE OTHOCUTEIBHO OCEH.

OneMeHTapHble QYHKIINU U CBOICTBA.

Crenenu, NOIMHOMUANIBHBIE U pallMOHATIbHbIE (YHKIMH, SKCIIOHEHIIMATIbHBIE U JIOTapU(PMUUECKHE
(GyHKLIMHU, TPUTOHOMETpHUECKUE (PYHKIIMHM U 0OOpaTHbIE TPUTOHOMETPHUECKUE (PYHKITUH.
OrpaHu4eHHbIE MHOXKECTBA.

Bepxuss rpanb, HKHSA rpadb. CynpeMyMm, nHGUHYM. CBOHCTBA MOJIHOTHI U OTAETUMOCTH. Teopema
0 CYyILIECTBOBAaHUHU TOYHOM BEpPXHEH I'paHH OrPaHUUYEHHOTO CBEPXY MHOKECTBA.

[Ipenen nmocnenoBaTENBHOCTH.

CBoiicTBa CXOJSAIIUXCS TOCIEIOBATEILHOCTEN (apuMETHUECKNE U CBSI3aHHBIE C HEPABEHCTBAMH).
Teopema «0 IBYX MOJULENCKUX.

[Ipenen MOHOTOHHOM OIPAaHUYEHHOMN MOCIEA0BATEILHOCTH.

Uucno Ditnepa.

TeopeMa 0 BIOKEHHBIX OTpE3Kax.

YacTtruyHble IPEENbl, BEPXHUE U HUKHUE MTPENEIIBL.

Teopema bonbeiiano-Beliepuirpacca.

[Ipenen pynkuuu. [IBa onpenenenus npezaena (mo I'efine u no Komn), X 3KBUBaJI€HTHOCTb.
CpoiicTBa (hyHKIMI, UMEIOMUX IMpeaesibl (JOKaJdbHOE TMOBeAeHUE QYHKUUH, apudmeTndyeckue
CBOIMCTBA U CBOICTBA, CBSI3aHHBIE C HEPABEHCTBAMM).

OnHOCTOpOHHUE MpeIeNbl, 0ECKOHEUHbIE MTPEeIbl U MpeAesbl Ha OECKOHEYHOCTH.

JIBa 3ameydaTenbHbIX Mpezena.

beckoneuHo 6onblne 1 6eCKOHEYHO Malible ()yHKIIUH.

Cumsossl JIangay (o- 1 O-cUMBOIIBI).

JlokasnbHbIE CBOIMCTBA HEMPEPHIBHBIX (DYHKIIUH.
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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 (GyHKIMNA. PaBHOMepHast HENPEPHIBHOCTb.

Teopemnl Beliepiirpacca u Kantopa

IlonsiTHEe IPOU3BOAHON, €€ MEXAHMYECKUM U I€OMETPUYECKUM CMBICI. YPaBHEHHUS KacaTeIbHOU U
HOPMaJIBHOM MPSMOH K rpaduKy.

Huddepenuupyemocts, nuddepeniman. HenpepsiBHocTs auddepenunpyemoit pyHKIuu.

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

WuBapuantHocts mnepBoro  auddepennmana. Ilpunoxenus mneporo auddepenumana K
MPUOIMHKEHHBIM BBIYUCIICHUSIM.

Jlorapudmuueckas mponu3BoHAS.

Teopemsl Poutd, Jlarpanxka, Komn.

Bricmime mpon3BoHBIE HEKOTOPBIX dNIeMEHTapHbIX (yHKIUH. Dopmyia JleiiOHuIa.

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

MOHOTOHHOCTb, IKCTPEMYMBI, BBIITYKJIOCTh, TOUKH Ieperuda, aCuMITOTH (HAaKJIOHHBIE,
TOPU30HTANIbHBIE U BepTUKalbHEIE). [locTpoeHue rpadukoB.

[TepBooOpasnas. Heonpenenennsiit uaterpait. Tabnuia nepBooOpa3HbIX.

[IpaBuna u meTo1bl HHTErpUpOBaHus. JIMHEHHOCTH UHTETpaA.

WNHTerpupoBanue o 4acTsM U € IOMOIIbIO 3aMEHBI.

WNuTerpupoBanrue  palMOHAIBHBIX,  UPPALMOHANBHBIX W  TPUTOHOMETPUYECKHX  (DYHKIUH.
JuddeperunanbHbIi OHHOM.

[Inomane kpuBoaMHENHHON Tpaneuuu. OnpeaeneHHbld HHTErpall.

®opmyna HeroTona-JleitOHuna.

[IpunosxeHus onpeaeeHHbIX UHTETPAJIOB: IUIOMIA/IA B IEKAPTOBOM U MOJIIPHOM crcTeMax
KOOpAMHAT; 1iuHa AyTd B 2-D u 3-D; 00beM Ten ¢ UCOIb30BaHUEM TUIOMIAACH MOMEepEeUHbIX
ceueHui, 00beM Tesa BpallleHHsl; IUIOMIa b TOBEPXHOCTH BPAICHHsI; Macca, KOOPAUHATHI LIEHTPa
Macc 1 ap.

Teopemsl ['ynpauHa.

HecoOcTBeHHbIe HHTErpaibl (HEOrpaHUUYEHHbIE 00J1aCTH, HEOTPAaHUYEHHBIE MTOABIHTErPAIbHbBIE
BbIpakeHus1). CXOMMOCTb, PACXOAMMOCTb HECOOCTBEHHBIX HHTETPAJIOB.

WHTerpansl OT NOJ0KUTENbHO3HAYHBIX (QYHKIUI, HEOrpaHUUEHHBIE MTOIBIHTETPAJIbHBIE BHIPAYKEHUS U
(unM) HeorpaHUUEHHbIE 00JacT UHTErpupoBaHus. [Ipu3Hak cpaBHEHUS M ACUMIITOTHYECKHMA
MIPU3HAK CPABHEHMUS.

AOGcoutoTHas M ycIIoBHas cXoauMocTh. [Ipusnaku AGens u Jupuxie.

bera, 'amma ¢pyHkIum.

Wuterpans! [lyaccona n Jlupuxiie ¥ MX NPUIIOKEHUS TIPU BBIYUCICHUH ONPEAEIICHHBIX HHTETPAJIOB.
Psnibl ¢ HeOTpUIIATEIbHBIMU WIEHAMU: PAaIMKAIBHBINA IpU3HAaK, Jlanmambepa npu3HaK, UHTErpaibHbIN
MIPU3HAK CXOAUMOCTH.

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

[Tpuznaku Ab6ens u Aupuxie.

Psinpl hyHKIIMIA, CTETIEHHBIE PSIIBL.

Psn Teitnopa. OG1acTb CXOJUMOCTH.

Brruncnenue cymMmbl CTENEHHOTO psiia Au(depeHInPOBaHUEM U UHTETPUPOBAHUEM.

MHoecTBa - OTKPBITOE, 3aMKHYTO€, I'paHnlia. JINHEHHO-CBSI3HbIE, HECBSA3HBIE MHOXKECTBA,
KOMITOHEHTHI CBSI3HOCTH, BBIMTYKJIbIE MHOXKECTBA, KOMIIAKTHbIE MHOXKeCTBA. DyHkumu. O6sacTh
ornpenenenus. Jluaun yposus. [Ipenen u HenpepbIBHOCTD (QYHKIIMHA.

YacTHble MPOU3BOIHBIE NIEPBOTO MOPsIIKa U rpaueHT. AuddepeHunpyeMocTb, J0CTaATOYHOE YCIOBUE
muddepeHIMpoBaHUs. Y PaBHEHUS KacaTelIbHOM MIIOCKOCTH M HOPMAJIbHOM MPsIMOii K rpaduky
(moBepxHocTH). uddepennan u ero npuaoKeHus A NpuOIMKeHHBIX BeuucieHui. [lponsBoanas
10 HallpaBJIeHUIO. ['eoMeTpUUecKnii CMBICI IpaluEHTa.

Bropsble yacTHBIE TPOM3BOIHBIE U YaCTHBIE TPOU3BOIHBIE 00JIEe BHICOKOTO Mopsiaka. CMellaHHbIe
npou3BojiHbIe U Teopema [lIBapua. [{uddepennuansl Broporo u 0osiee BHICOKUX MOpsIkoB. Dopmyra
Tetnopa.
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61.

62.

63.
64.

65.
66.
67.
68.
69.

70.

Touku skcTpeMyma QyHKIMM; CTallMOHApHBIE TOUukU. Heobxomumoe ycinoBue s3kcTpemyma. Bropsie
YyacTHBIC Mpou3BoAHbIC K MaTpulia ['ecce. KBagpatuunsie hopmel. Kanonnueckast popma
KBaIpaTH4HO# QopMmbl. [1om0KUTENBHO-ONIPEACTICHHBIC, OTPHUIIATEIILHO OMpeeIEHHBIC U
HeornpezeneHHble kBaapaTuunble popmbl. Kpurepuit Cunbpectpa. Jloctarounoe ycioBue JIOKaaIbHOTO
JKCTpEMyMa.

Teopema o HesiBHOH GyHKIIMHM. Briunciienne 4acTHBIX MPOU3BOIHBIX HEsABHOM GyHKIH. 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.

Brruncnenmne o6beMa, Macchl, KOOPAUHAT LIEHTPa 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 7151 IBHO 3a/IaHHON ITOBEPXHOCTH.

Brrunciienne moBEpXHOCTHBIX MHTETPATIOB 2 poja Ui MapaMeTpUdYeCKH 33JaHHOW MOBEPXHOCTH, a
TaKKe JJ1s IBHO 3a/IaHHON MTOBEPXHOCTH.

CkansipHbie U BeKTOpHBIE oJsi. PoTop, auBeprenuus, rpaauent. Teopema ["aycca-Octporpaackoro.
Teopema Crokca. [loTeHUHanbHOE U COJIEHOUAAIBHOE BEKTOPHBIE MOJIS.
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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 MHCTUTYT aTOMHOV 3JHepPreTHKM ~
drmman demepabHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

MHCTHUTYT OBIIENA MTPO®ECCUOHAJIBHOM MMOATIOTOBKH
Kadeapa Bbicuieil MaTeMaTHKH

HamnpaBnenue 14.03.02 «Snepuble puznka U TEXHOJTOTHI))
Ob0paszoBarenbHas «/HHOBaIMOHHBIE si/IePHbIE TEXHOJIOTHU»
nmporpamma

Hucuunnmna MaremMaTH4YeCKHil aHAJIN3

KoMmuiekT 3agaHuii )it KOHTPOJIbHOM padoThI 1

Tema mipenien U HEMPEPHIBHOCTH

Bapuanrl

L lim %/7n9 +1—\/n4 +3
N b9 n

X% -3x+2
2. I|m3—
Xx—1 X

+x%-2x

3. lim (n+3\/27—n3).
n—oo
. e _e
4. lim — - .
x—0SINn4Xx —sin 2X

2X

2%, x<£2

X—a, X>2

5. [Ipu kakux 3HaueHUsAX a QyHKUIUSA y(x) HEIpEepbIBHA.

sinzx
6. Haiitu TOUKH pa3pbiBa Y(X) = X + 2 U KJ1acCU(UIMPOBATH HUX.
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_ 3Yn®+5+44/n* 42

1. lim .
n>e]+3+5+...+(2n-1)
X2 -3x+2

2. Ilmﬁ

Xx—L X7 + X7 —2X
tan 2x —sin x

-0 X(1—c0s2x)

. 3/x —1
4. lim .
x->1 /14 X —\/Ex

Bapmuanr 2

Mx+1-1

Ay 0
y(x)=4Jx+4-2
a, x=0
5. IIpu Kakux 3HAUYCHHUAX & (QYHKIHSA HETIpephIBHA.
6. Haiitu TOUKH pa3pbiBa y(x) = Sin x 1 KJ1acCU(UIPOBATH HX.
KpuTeplm U IIKaJIa OHCHUBaHUA
Ouenka Kpurtepuu oneHku
OTtnuyHO CTyz#eHT JODKeH MPaBUIIBHO PEIINTh MUHUMYM 5 3a/1a4.
¢ 25 o 30 GayutoB
Xoporo CTy#eHT NODKeH MPaBUIIBHO PEIIUTh MUHUMYM 4 3a/1a4u.

¢ 20 1o 24 OGaioB

¢ 15 no 19 6amnos

Y 10BNETBOPUTENBHO CTylIeHT AOKEH PeluTh MPaBUIBHO TPH 3a/1a4H U, BO3ZMOXKHO,
c/eNnaTh HerpyOble OITMOKH elle B OJTHOM 3a/1aye.

¢ 0 no 14 6amioB

HeynosnerBoputensHo | CTyAeHT penrui npaBUJIbHO MEHbIIE 3 3a1a4;

Kaxmas 3agaua oreHuBaeTCd B 5 0ajjoB.
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MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«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)

UHCTHUTYT OBIIENA MTPO®ECCUOHAJBHON MOATOTOBKH
Kadeapa Bbicuieil MaTeMaTHKH

HamnpaBnenue 14.03.02 «Snepuble puznka U TEXHOJTOTHI))
Ob0paszoBarenbHas «/HHOBaIMOHHBIE si/IePHbIE TEXHOJIOTHU»
nmporpamma

Hucuunnmna MaremMaTH4YeCKHil aHAJIN3

KoMIuIeKT 3aJaHuil 1J151 KOHTPOJIbHOM padoThI 2

Tema: tupPepeHnnabHOE HCUUCICHHAE

Bapmuanr 1
1. BeI4ucIuTh IPOU3BOAHYIO Y,

X = (arcsint)?
t

V1-t?

2. Haiitu ypaBHEHUS KacaTelbHOI U HOpMaU B TOUKE X,

4
3. Berancnauts npousBoanyro Y = (X2 —1) S .

4. Paznoxwuts 110 popmyie Teiinopa y =sin® X B Touke X, =0 710 wieHOB 2 HOpsIKa.

. 1-cosx?
5. Beraucnuts nipesen ¢ nomorupio npasuna Jlomarans  |jm ——5 -
2 A 2
o X2sinx
2

6. Ioctpouts rpadux Y =€ .

Bapuant 2

1. BBIYHCITHTH TIPOM3BOIHYIO Y,
X =2t/(1+1°%)
y=t?/(1+1%)

2. HaiitTn ypaBHEHHsI KacaTeIbHOW M HOPMAJIM B TOUKE X,

y =3(3x —24/x), %, =1.
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!
3. BBIYMCINTD TIPOH3BOAHYIO Y (X) , 3a71aHHOM HesiBHO  yeY ™ + x2 =1

2X

4. Beraucmuts y©@0  pymxkmum Y = ——

Xx+1°

5. Paznoxuts no gopmysne Teitnopa B Touke X, =0 10 wieHOB 4 nopsaxa.

6. [Toctpouts rpadux Yy = &
X

f(x) =2x+ (x? — DIn(1 + x)

X

KpuTtepun n mkajna oneHuBaHuUsi

¢ 15 no 19 6asuioB

Onenka Kputepun onenkn

OTtiinyHO CTyneHT A0KEH NPAaBUWIBHO PEIINTh MUHUMYM 5 3a7a4.

¢ 25 no 30 6asuioB

Xopomwo CTyneHT HOKEH IPAaBUIBHO PEIINTh MUHUMYM 4 3a1a4u.

¢ 20 no 24 0auioB

Y 10BIETBOPUTEIBHO CTyZeHT AOKEH PEeLIuTh NPAaBUIbHO TPU 3aJ1a4H U, BOZMOXKHO,

cenaTh HerpyOble OIIMOKY ellle B OJIHOM 3a7aue.

HeynosnerBopurenbHO
¢ 0 no 14 6ammos

CTy,I[eHT peuinia IpaBUJIbHO MCHbIIC 3 3ajJa4,

Kaxxnas 3agaua orieHuBaercsa B 5 0aJLIOB.
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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 denmeparbHOTO rocyIapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPEXKIIeHs BBICIIIEro 00pa3oBaHs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

MHCTHUTYT OBIIENA MTPO®ECCUOHAJIBHOM MMOATIOTOBKH
Kadeapa Bbicuieil MaTeMaTHKH

HamnpaBnenue 14.03.02 «Snepuble puznka U TEXHOJITOTHI))
O6pazoBarenbHas «HHOBANMOHHBIE sII€PHbIE TEXHOJOTHH
nporpamma

JucuuniamHa MaTtemMaTHUYeCKHIl aHAIN3

KomiuiekT 3agaHuid 1J1s1 KOHTPOJILHOM padoThl 1

Tema: Heompeae1eHHBIH HHTErPaJl

Bapuanrl

J' dx J‘ dx
1-cosx X~/ X2 +1'

j(4+3x)e3xdx J- X° +4x% +4x+2
' (X+1)*(x* +x+1)

13\/(1+W>2 0 [—

x2 -4/x ' (1+sinx —cosx)?’

Bapuanr 2
[sin® x - dx I—1+Inxdx.
. X
- x® —3x*-12
(5x — 2)e¥dx. j

. (X—4)(X=2)x
RUCEREONN [ o
VR N ' sin? x(1+ cosx)’

19



KpuTepun n mkajna oneHuBaHUs

¢ 15 no 19 6ammosB

Onenka Kputepun onenkn

OT1nu4HO CTyneHT J0JKeH NPaBHIbHO PELIMTh MUHUMYM S 3a/1ad.

¢ 25 5o 30 GamioB

Xopo1o CTyneHT JoJKeH NPaBUIIbHO PELINTh MUHUMYM 4 3a/1a4H.

¢ 20 1o 24 GamioB

VY 10BI€TBOPUTENBHO CTyneHT J0KeH pellinTh PaBUIbHO TPU 334a4H U, BO3MOXKHO,

cenaTh HerpyOble OMMOKY €IIe B OJTHOH 3aaaue.

HeynosiersopurensHo
¢ 0 no 14 6aioB

CryaeHT pelui nNpaBuIbHO MEHbIIIE 3 3a/ad4;

Kaxxnas 3agaua orieHuBaercsa B 5 0aJLIOB.
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MUHUCTEPCTBO HAVKHN U BBICIIETO OBPA3OBAHMSA POCCUMCKOU ®EJEPAIIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUYPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«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)

MHCTHUTYT OBIIENA MTPO®ECCUOHAJIBHOM MMOATIOTOBKH
Kadeapa Bbicuieil MaTeMaTHKH

HamnpaBnenue 14.03.02 «Snepuble puznka M TEXHOJIOTHI))
O6pazoBarenbHas «HHOBANMOHHBIE siI€PHbIE TEXHOJIOTHH
nporpamma

JucuuniamHa MaTtemMaTHUYeCKHIl aHAIN3

KoMIuIeKT 3a1aHuil 1J151 KOHTPOJIbHOM padoThI 2

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

Bapuanr 1

? X 2dx
I

2. Haiiti momanp, orpaHudenHyio KpusbiMu Y = (X —2)°,y = 4x —8.

=

0

X

I/ICCJ'ICI[OBaTI) CXOAUMOCTD J. dX
L (X+DVx* -1

4. BwrauciauTh ¢ mOMOIIb0 O0eta-)yHKIINI

w

5. HccnenoBaTb CXOIUMOCTH Z(_l)“ _ N 7
n=1 nx/ﬁ
2n+2
6. Haiiti 061aCTh CXOIMMOCTH U BEIYHUCIUTH CYMMY psijia Z X"

“(2n+1)(2n+2)

Bapuant 2

1. Beruucnuts HTETpas

1
Jx15\/3x8 + 1dx

0

N

. Halitn nnuny kpuBou
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X = 5(t —sint),
y =5(1 - cost),

0<t<r.

3. UccnenoBarh CXOAMMOCTh MHTETpaJIa.

T(x+cosx)dx
1 x2 +sinx

4. BeIYHCIUTH C MOMOIIBI0 OeTa-PyHKIMH

s
2
f sin8xcos®xdx

0

5. Hccnenosath Ha a6COJ'IIOTHy10 H YCJIIOBHYIO CXOAUMOCTDb

= a1 2N+1
Z(_l) n(n+1)'

n=1

6. HaiiTi 00J1acTh CXOAMMOCTH M BBIYHCIUTE CYMMY psiia

i 2”+ﬂ X"

n=1 n

KpuTtepun u mkana oneHuBaHus

¢ 15 no 19 6auioB

Ounenka Kputepun onenkn

OTinyHO CTyneHT AOKEH IPAaBUIBHO PEIINTh MUHUMYM 5 3a7a4.

¢ 25 no 30 GaynoB

Xopomo CTyneHT AOKEH IPAaBUWIBHO PEIINTh MUHUMYM 4 3a1a4u.

¢ 20 1o 24 GamwioB

Y 10BIETBOPUTEIBHO CTyZneHT AOKEH PelnTh NPaBUIBLHO TPH 3a/1a4 U, BO3MOXKHO,

cenaTh HerpyOble OIIMOKY elle B OJHOH 3a7aue.

HeynosnerBopurensHo
¢ 0 no 14 6amnos

CTYI[CHT peuuni nNpaBUuJIbHO MEHBIIIC 3 3aaay,

Kaxxnas 3agaua orieHuBaeTcsa B 5 0aILIOB.
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MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLIEIO OBPA3OBAHHUA

«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)

MHCTHUTYT OBIIENA MTPO®ECCUOHAJIBHOM MMOATIOTOBKH
Kadeapa Bbicuieil MaTeMaTHKH

HamnpaBnenue 14.03.02 «Snepuble puznka U TEXHOJITOTHI))
Ob6pazoBarenbHas «HHOBANMOHHBIE siI€PHbIE TEXHOJIOTHH
nporpamma

JucuuniamHa MaTtemMaTHUYeCKHIl aHAIN3

KomiuiekT 3agaHuid 1J1s1 KOHTPOJILHOM padoThl 1

Tema: nuddepenunanbHoe ucunciaenne QyHKINNH HECKOIbKUX EePEMEHHBIX

BapuanTt 1

ou

3 2
1. BblYMCIUTH TPOU3BOIHYIO 11O HaHpaBJ'IeHI/II-OE byHKIIUN u= Xy +7Z + XyZ B Touke M(1,1,-

2), BEKTOp io6pa3yeT yraet 60°, 45°,60° ¢ ocsiMu KOOpAMHAT.

2. HammcaTh ypaBHEHHS KacaTelbHOM MIOCKOCTH M HOPMaIH K moBepxHocTn Z = arctg ; B Touke M

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

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

B Touke M (2,1,1) , ecnu z(x, y) 3a1aHa ypaBHEHHEM
x3+y3+2z3 —3xyz=4
5. Pasnoxuts dyskumo no popmyre Teiinopa f(X,y) =2x* —xy—y® —6x—3y +5 B Touxe (1,-2).

6. Haiitu ycoBHBIA 9kctpeMym  3X —4y —>extr, X +y® =25,

Bapuanr 2

0z

2 2
1. BbIUMCIUTB NPOU3BOHYIO IO HANPABIECHUIO 5, (DYHKIHH Z=Y +X —XY g HarpaBJIeHUU

al
[ = {3, —4} B TOuke M(1,1).

2. Hamucath ypaBHEHHUs KacaTeIbHOM IMIIOCKOCTH U HOPMAJIH K IOBEPXHOCTH Z = X” B Touke
M (1,1,1).

3. MccnemoBaTh GyHKIHIO HA KCTPEMYM
u(x,y,z) =x*+4x—3y3+3y2+3y—z2 -5z +1
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4. Haiitu npou3BOHbIE

0z 9%z 0%z 9%z
ox ' 9y '9x2 ’'oy?’ oxdy

HEesBHO 3Xx — 2y +z=xZ+ 5

5. Pasnoxurs no popmyie Teitnopa f(X,y)=e*siny B Touke (0,0) 1o 4-ro nopsxa.

6. HaiiTu yclI0OBHBIN SKCTpeMyM Z = X? + y2 —Xy+X+y—4—>extr | X+y=-3.

Kpurepun u mkaJja oneHMBaHus

¢ 15 no 19 6asuioB

Ounenka Kpurepun oneHku

OTtiinyHO CTyneHT A0KEH IPAaBUWIBHO PEIIUTh MUHUMYM S 3a7a4.

¢ 25 no 30 6asuioB

Xoporo CTyzneHT HOKEH IPAaBUWIBHO PEIINTh MUHUMYM 4 3a1a4u.

¢ 20 no 24 GayuioB

Y 10BIETBOPUTEIBHO CTyzneHT AOKEH PEeLuTh NPAaBUIBLHO TPU 3a/1a4 U, BO3MOXKHO,

cenaTh HerpyOble OIIMOKY ellle B OJIHOM 3a7aue.

HeynosnerBopurenbHO
¢ 0 no 14 6ammos

CTy,I[eHT peuinia IIpaBUJIbHO MCHbIIC 3 3aJa4,

Kaxxnas 3agaua orieHuBaercsa B 5 0aJLIOB.

B Touke M(2,1,—1), ecnu pynkuus z(x,y) 3aaaHa
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MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJBHOE YUYPEX/JEHUE BBICLHIETO OBPA3OBAHNUSA

«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)

MHCTHUTYT OBIIENA MTPO®ECCUOHAJIBHOM MMOATIOTOBKH
Kadeapa Bbicuieil MaTeMaTHKH

HamnpaBnenue 14.03.02 «Snepuble puznka U TEXHOJITOTHI))

Ob6pazoBarenbHas «HHOBANMOHHBIE siI€PHbIE TEXHOJIOTHH

nporpamma

JucuuniamHa MaTtemMaTHUYeCKHIl aHAIN3

KomiuiekT 3aganui 1J1s1 KOHTPOJbHOU PadoThI 2
Bapuanrl
1 0
1. I3MeHUTh MOPSIIOK HHTETPUPOBAHHS J-dX j fdy

0 —Vx

2. Beruucinuth j .[ xydxdy, ecnu odnacte D orpannueHa KpHUBBIMHU:
D

x>+ y?=1,x>+y>=4u0<y<x
3. Beruncnuthb ” .[ (X+ y)dxdydz ecnu V orpanuueHa miockoctsiMi Yy = X,y =0,Xx=1,z2=0 u
Vv

napaboyongioMm Z = X% + y2.

4, BLI‘{I/ICJ'II/ITBJ. xydl, ecnmu L 3amana mapametpudecku X =cost,y =sint u te [O, %}
L

2

5. Beruncnuth ” zdS . TloBepxHOCTh S 3a/1aHa YCIOBUSAMH: X~ + y2 =72 0<z<Ll.

S

6. Beruucuts ff¢ (d,1)dS

- = 3 e
XI +Y] +2°K, S- puemmss gacts mumnapa X2 + y2 =9 orpaHnueHHas MWIOCKOCTAMU

3=
P:z=1PR,:z=2.

Bapuant 2
4 4—x
1. I3MeHHTH MOPSAOK HHTETPUPOBAHHUS Idx I fdy
0 0

2. HaiiTi mumomaas 00J1acTi, OrpaHUICHHON KPUBBIMU: Y = Jx, y=—,x=16.
X
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3. Beruncnutp '[” dxdydz , ecnu o6macTe V orpaHHucHA MOBEPXHOCTAMH
\Y

4. Beruucnuts $(a, dl), a=-zi—3xj+xk, I’ :{

5. Beruncnuts H zdS. TloBepxHOCTH S 3aj1aHa YCIOBUSIMHA S !

S

x2+y2+z2 =16,

X =5cost, y =5sint,
z=4.

x2+y2+2% =4,
z=0(z>0).

6. Boraucnuts ], . (d,1)ds a=y>xi —yx*J+Kk , S - Buemmss yacTh KOHHUECKOI

2 2 2
nosepxuoctu X +Y =12 (Z > O) OTpaHUYEHHOH MIOCKOCThI0 Z = 1.

KpuTtepun n mkajna oneHuBaHuUs

X2 + y2 = 22(2 > 0).

¢ 15 no 19 6amnos

OneHka Kpurepuu oneHku

OTau4yHO CTyIeHT JO0JDKEH MPaBHIBHO PEIIMTh MUHUMYM 5 3a]1a4.

¢ 25 no 30 6amioB

XopoIiio CTyIeHT J0JDKEH MPaBUIIbHO PELIUTh MUHUMYM 4 3a/1a4H.

¢ 20 go 24 OaiuioB

yI[OBJICTBOpI/ITCJII)HO CTYIIGHT JOJIZKCH peIHI/ITB HpaBI/IJH)HO TpI/I 3aJa4yu U, BOSMOXHO,

clienarh HerpyOble OIMOKY eIle B OHOM 3a1aue.

HeynosnerBopurenbHO
¢ 0 no 14 6ammoB

CTy,I[eHT peuinia IpaBUJIbHO MCHbIIC 3 3aJa4,

Kaxxnas 3agaua orieHuBaeTcsa B 5 0aILIOB.
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