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1. leab ocBOEHMSI AMCHMIIJIMHBI

Lenpto OCBOEHUS NUCHMILIMHBI «Bpiciias maremaTtuka» sBiseTcss (GOPMHPOBAHHE KOMIIETECHIIMN
oOyuaromierocs B 00JacT MaTeMaTHKH.
[Mporpamma cocraBiieHa B COOTBETCTBUU C TpeOoBanusimu DenepansbHOr0 roCylIapCTBEHHOTO

00pa3oBaTeNbLHOTO  CTaHIApTa
3eMIIeyCTPOMCTBO M KaAACTPHI.

BBICIIETO OO0pa3oBaHWsi MO HampaBieHuio moxarotoBku 21.03.02

JucuuiuinHa OTHOCHTCS K oOsi3aTenbHON 4YacTH, bioka 1 «/luctmminuasl (MOIynH)» OCHOBHOM

npodeccnoHaTbHO I

00pazoBaTebHON

nporpaMmbl  «3eMJIEyCTPOMCTBO M KaJacTpel B

IPaIOCTPOUTENEHOM ACSITEIBbHOCTHY. JMCIMIUIMHA ABIISIETCS 0013aTEIHHON K H3Y4EHHUIO.

2. Hepeqem, IJIAHUPYEMBIX pE3yJIbTaTOB 06yqemm no TMCHUIIJIMHE, COOTHECCHHBIX C
IVIAHUPYEMBIMHU peE3yJbTaTaMHU 0CBOCHUS 06pa30BaTeJ’lLHO]7] MMporpaMmmabIl

(pe3ymnbraT OCBOCHMS)

KOII 1 HAMMCHOBAHUEC KOMIICTCHIIUH

KOI[ U HAMMCHOBAHUC MHANKATOPA JOCTUIKCHHUA KOMIICTCHIINN

OIIK-1. Crioco0eH periath 3a1a4yu
npodeccnoHanTbHON AeATEeTHHOCTH,
MIPUMEHSA METOAbI MOACIINPOBAHUA,

MaTeMaTHYECKOr0 aHaIM3a U
o0IIenHXeHEPHBIE 3HAHUS

OIIK-1.5 Pemenne nH)eHEpHBIX 3a7a4 C TIOMOIIIHIO
MaTEeMaTHIECKOr0 arrapara BEKTOPHOH ajareOphl, aHAIMTHIECKON
TEOMETPUH

OIIK-1.6 Pemenne ypaBHEHH#, OMMCHIBAIOIINX OCHOBHBIC
(huzrUecKue MPOIECChl, C MPUMEHEHHUEM METO/I0B JIHHEHHOM
anredpsl 1 MATEMATHYECKOTO aHAJH3a

OIIK-1.7 O6paboTKa pacHeTHBIX U SKCIIEPUMEHTAIBHBIX TAHHBIX
BEPOSITHOCTHO-CTATUCTUYECKUMH METO/IaMU

Kon n HauMeHoBaHME HHAUKATOPA
IOCTIDKEHUST KOMIIETEHIINU

HaumenoBaHue mokazarens OleHHBaHUS
(pe3ynpTaTa 00ydeHHs 110 TUCIIHITIIHHE)

OIIK-1.5 Pemenne nH)eHEPHBIX
3a/1a4 C TTIOMOIIBI0
MaTeMaTHYECKOro anmapara
BEKTOPHOM ayreOpHl,
AHAJIUTUYECKOU TeOMETPUHU

3HaeT cKalApHOE, BEKTOPHOE W CMEIMIAaHHOE MPOM3BEIACHHUS BEKTOPOB M WX
MIPIJIOKEHUST B TEOMETPUH M (U3UKE, IPSIMBIE, INIOCKOCTH, KPUBbIE JTHHHH ,
MOBEPXHOCTH W CHOCOOBI WX 3aJaHusi, KOOPAWHATHBIA METOx B
AHAMUTUYECKON TEOMETPHH, THIThI TOBEPXHOCTEH 2-TO TOpsIKa, KOTOpHIE
HCIIONB3YIOTCSI B CTPOUTENHCTBE

HNmeer HaBbIkM (HAYAIBHOTO YPOBHSI) PCLICHHS HWHXXCHEPHBIX 33724
METOAAaMHU BEKTOPHOM aireOppl M aHAJUTUYECKOW TIE€OMETPHM, OIMMCAHUS
reOMETPUYECKUX OOBEKTOB C IIOMOIIBIO MAaTEeMAaTH4ecKOro ammapara
BEeKTOPHOM  anreOpbl M AHAIMTHYECKOM  I'EOMETPUH,  HCHOIb3Ys
KOOpPJMHATHBIN METOA

OIIK-1.6 Pemmenne ypaBHEHHI,
OIUCBHIBAIOIINX OCHOBHBIC
(u3nUecKre MpoLecchl, ¢

MPUMEHEHHEM METOJI0B
JTIUHEHHOH anreOpsl 1
MaTeMaTHYECKOT 0 aHaJIN3a

3HaeT MeTonb! pemeHus nuddepeHnInanbHbIX YpaBHEHHH € pa3aeiIOMuMH
MEPEeMEHHBIMU,  ONHOPOJHBIX, JMHEHHBIX  OMHOPOJHBIX,  JIMHEHHBIX
HEOMHOPOMHBIX  muddepeHnnanpHBIX  ypaBHEHWH (METOX  BapHWalud
MIPOM3BOJIBHBIX ITOCTOSTHHBIX, METOJT HEOIPEIeIIeHHBIX KOd()(PUIIHEHTOB)

Hmeer HaBbIKH (HAYAIBHOTO YPOBHSI) peElICHUS 3a1ad (U3MUYECKOrO H
TEOMETPUYECKOr0  Xapakrepa, npuBomsimue K  auddepeHInaabHbIM
YpaBHEHHMSM, pemieHus AU QepeHIHanbHbIX YpaBHEHHH C pa3lIessFolMH
HepEMEHHBIMH, OJHOPOIHBIX YpaBHEHHI, JMHEHHBIX YypaBHEHHH METOIOM
BepHymian, nMHEHHBIX HEOJHOPOIHBIX H((dEepeHINAaTbHBIX ypaBHEHUH
METOJIOM BapHalliy MPOU3BOIBHBIX TTOCTOSHHBIX, METOOM HEOIPEIeICHHBIX
K03 PUITHEHTOB

OIIK-1.7 O06paboTka pacyeTHBIX
U DKCTIEPUMEHTANBHBIX JaHHBIX
BEPOSITHOCTHO-CTaTUCTUIECKUMHU
METOIaMHU

3HaeT OCHOBHEIC 3aKOHOMCPHOCTU W COOTHOLICHUS, MNPUHLUIIBI TCOPHUU
BepOHTHOCTCfI M MaTeMaTHYECKOMH CTaTUCTHUKHU, OCHOBHBIC TCOPCMbI TCOpUHU
BepOHTHOCTCﬁ, 3aKOHbI pacClpeACiIiCHUA AJUCKPCTHBIX W HCHPCPBIBHBIX
CJ'IyLIaf/JIHBIX BCIIMYKH, 3aKOH OONBIINX YHCET U €ro IMPUMCHCHHUC,
HCHTPAJIBbHYIO IMPCACIIbHYIO TCOPEMY U €€ IMIPUMCHCHUC, BCPOATHOCTHBLIC
MCTO/JIbI pacucTa HAACKHOCTHU




KOH 1 HAUMCHOBAHUC MHAUKATOpA HaumMenoBaHme 1oka3aTtens OleHUBaHU
JOCTHXKCHHUA KOMIICTCHIINHN (pesyﬂLTaTa 06yquI/1$1 1o I[I/ICL[I/IHJ'H/IHC)

HWmeer HaBblkH  (HAYAJBHOTO  YPOBHSI)  BEPOSTHOCTHOIO  H
CTaTHCTUYECKOT0 aHaJM3a PacUeTHBIX M 3KCIEPUMEHTAJIBHBIX JAHHBIX,
MOJy4EHHBIX U3 OOIIEMHXEHEPHBIX M CHEHUAIBHBIX JUCLUUILINH
npo)eCCHOHANIBHON  HANpPaBJICHHOCTH,  IEPBUYHOH  CTATUCTHYCSCKOU
00pabOTKH HKCIEPUMEHTAIbHBIX JAaHHBIX,

COCTaBJICHHUS BapHAIlMOHHOTO psla, TPYNIUPOBKH JTaHHBIX, HAXOXKIECHUS
YHUCIIOBBIX XapaKTEPUCTUK, TOCTPOSHHS TUCTOIPAaMMBI, aHAJIN3a TMOJTy4YEHHBIX
pe3yabTaToOB

Nudopmanust o popMUpPOBaHMU U KOHTPOJIE PE3YyNbTaToB OOydeHHUs mpejcTaBieHa B Donue
onieHo4HbIX cpencTB (IIpunoxenue 1).

3. pr}IOéMKOCTb AUCIHUIIJIMHBI 1 BUA0B y‘leﬁHbIX 3aHATHI 0 AUCHHUILIUHE

OO0masi TpyJIOeMKOCTh JUCIUIUIMHBI cOocTaBiseT 9 3adérHbIX emuHUI] (324 akaJgeMHUYecKUX
qacoB). (1 sauemnas eounuya coomsemcmeyem 36 akademuyeckum 4acam)

Bunamu yueOHbIX 3aHSITHIH U pabOTHI 00yJatonierocs no JUCHMUILIMNHE MOTYT SIBJISIThCSL:

Ob6o3HaueHue Bunpl yueGHBIX 3aHATUI U pabOTHI 00y4JaroIIerocs

JI Jlexun
JIP JlaGopartopabie pabOThI
113 [IpakTyeckue 3aHATUA

Koll KomnbproTepHbIil TpakTUKYM

KPII ['pynnoBble 1 HHAUBUYaIbHBIE KOHCYJIBTALUU MO KYPCOBBIM paboTaM (KypCOBBIM

MIPOCKTaM)
CP CamocrosTenbHas paboTa 00yJaronierocsi B I€pHo TEOPETUIECKOTO 00YICHHS
K CamocTtosarenbHas paboTa oOy4aronierocsi 1 KOHTakTHas paboTa 00ydaromierocs ¢
npernojaBaTesieM B Iepro/1 MPOMEXYTOUHOM aTTecTalluu

Cmpyxkmypa oucyuniumbi:

®opma o0ydyeHus — o4yHas

o| KomuuecTBo yacos no BugaM y4eOHbIX .
HamMeHOBaHue pasiena ) 3QHATUH U pabOTHI 00YYAIOIIEroCs PopMbI TPOMEKYTOUHOH
No 2 aTTeCTaIluH, TEKYIIEro
JIACIIATLINHBI 5 o o = | = A
o| B = = S @ O = | KOHTPOIISA yCIIEBAEMOCTH
BektopHnas anrebpa u Jomanmee sananue Nel
1 | nmuneitHas anredpa. 1| 8 - 20 - Mttt flatme 8
(1 pazmem)
AHanuTHyecKas TeOMeTpHsl
JlomamHee 3aganaue No2
BBenenue B ananus. 2 paszen)
nddepernnanpHOE - 64 | 36
2 Hudpdepent . 1| 18 - 20 - Jlomamaee 3amanue Ne3
UCYUCIIeHNE PYHKIMH OTHON (3 paszen)
1 HECKOJIbKMX IEPEMEHHBIX P
KontponbsHas pabora
WnTerpanbHoe ncuncienne
3 . . 1] 6 - 8 - Nel (2 paznen)
(YHKLIMHU OTHON TIepeMeHHOM
Uroro: | 1 | 32 - 48 - - 64 | 36 Ox3ameH Nel
OOBIKHOBEHHBIE Jomaminaee 3amanue Ned
4 | nupdepeHunanbHbIE 2| 8 - 18 8 (4 paznen)
ypaBHEHUS - 53 | 27 | KonTponbHas pabota
5 Teopust BepoaTHOCTEN U 2l g ) 14 8 Ne2 (4 paznen)
9JIEMEHTHI MaTEMaTHYECKOH Jomamnee 3aganue Ne




o, KomuuecTBo 4acoB mo Bugam y4eOHbIX .
HaumeHoBanue pasiena 5 3aHATUN U pabOTHI 00YYAKOIIErOCs PopMbI TPOMEKYTOUHOH
No S aTTeCTalluu, TEKYIIEero
U CIUIIIIMHBI 5 A o = = o
ol = = = S @ O & | KOHTPOIIS yCIIEBAEMOCTH
CTaTUCTHKH (5 pasgen)
KouTtpomnsHabie 3aganns
KOMITBIOTEPHBIX
MPAKTHKYMOB
(4, 5 pasnen)
Hroro: | 2 | 16 - 32 16 | - 53 27 Ox3ameH No2
HUroro: [1,2| 48 - 80 16 - 117 | 63 Ox3amen Nel, No2

4, Conepma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC IO BUJIaM y'-leﬁHbIX 3aHATHH U pasaejiam

[Ipu mpoBeneHWHM ayTUTOPHBIX YYEOHBIX 3aHATHH MPEITYCMOTPEHO MPOBEACHUE TEKYIIETO
KOHTPOJIS YCTIEBAEMOCTH:

e B paMkax TIpaKTHYECKHX 3aHATHH TPEAYCMOTPEHO BBINOJHEHHE OOYYAIOIIUMUCS
KOHTPOJIBHBIX paboT;

e B paMkax KOMIBIOTEPHOTO TMPAKTHKyMa TPEAYCMOTPEHO KOHTPOJBHOE  3aJaHUe
KOMIIBIOTEPHOTO TPAaKTUKyMa.

4.1  Jlexyuu

®dopma 00ydeHUsT — OUHas

HaumeHnoBanue N
Ne pasena JMCIHILTHHb] Tema u conepkaHue JeKIUM

1.1 OmpenenuTenn BTOPOTO M TPETHEro MOPSAIKA W WX CBOMCTBA. BrrdmciieHue
OIIPENENUTENEeH TPEThEro TOpSAKa pasJIoKEHHEM M0 CTpoke (cTomoiy).
OnpenenuTenyu N-TO TOPSIIKA, WX BEIYHCICHHE.

1.2 Marpwurtel u neiictBus Hag HUMU. OOpaTtHas Matpuia. CoOCTBEHHBIC YHCTA U
COOCTBEHHBIE BEKTOpPHI. lcmonb30BaHne COOCTBEHHBIX YHCET B MAaTPUYHOM
HCYHCTICHUN.

1.3 Peurenuie cuctembl anreOpandeckuX JIMHEWHBIX YpaBHEHHH C TIOMOIIBIO
oOpatHoii MaTpuibl, o popmynam Kpamepa, meromom ["aycca.

Bekropnas anrebpa u | 1.4 Jlurelinbie onepanuu HaJl BEKTOpaMU U X CBOWCTBA. Pa3noxkeHne BeKTopa mo

1 TUHEHHas anredpa. 0a3ucy. BekTopsI B psIMOYTOJIBHON CUCTEME KOOPAWHAT.
AnHanutryeckas 1.5 CkansapHoe, BEKTOPHOE U CMCIIAHHOE IPOU3BEACHUS BEKTOPOB; HX
reoMerpus OIpeIeTICHNsI, OCHOBHBIE CBOMCTBA, CIIOCOOBI BBIUYMCICHHMS W MPUMEHEHHS K

pElIeHUI0 TeoMeTpuYecknX W (M3MUeCKuX 3aaad  (3agada o paboTe CHIIBI, O
MOMEHTE CHUIBI).

1.6 Ilpssimast Ha TUTOCKOCTH (pa3iMYHBIC BUJBI YpaBHEHWH mpsamMoii). B3ammHoe
pacronoxeHne 2-X NpsMbIX.

1.7 VYpaBHeHHs INIOCKOCTEHM M HUX B3aHUMHOE pacnoioxenue. Ilpsmas B
pocTpaHCcTBE. BbIBOI ypaBHEHUM NpSMOH.

1.8 KpuBble M TOBEpXHOCTH 2-TO MOPSAKA; MX KAHOHWYECKHE YpaBHEHUS M
MIOCTPOEHHUE.

2.1 ®ynknus oxnoit mepemeHHoil. llpemen ¢ynkiun. beckoHeduHo Majble U
OeckoHeuHO Oonbiume ¢GyHKuuMu. [loHATHE O CXOIMMOCTH  YHCIIOBOW
M1OCIIEI0BATENBHOCTH.

2.2 Ilpupamenre pykuunu. HenmpepelBHOCTE PYHKIMH B TOUKE M Ha WHTEPBAJIE.
Touku pa3peiBa, UX KIaCCU(PUKAIHSL

2.3 IlpowusBomHas (YHKIHH, €€ TCOMETPUYECKHA W MEXAHUYECKHI CMBICTIBL.
[IpaBuna muddepenuuposanust. [lapamerpudeckoe 3aganne GyHKIHUH.

2.4 nddepennman ¢GyHKIUH, e€ro reoMmerpuyeckuii cmbica. IIpuMeHeHue

BBenenue B ananus.
Huddepennunansuoe
2 | ucuncnenue GpyHKINN
OJTHOW U HECKOJIBKHX
MepeMEeHHBIX




Hanmenosanue
pas3zaena IUCLUIUIMHBL

Tema u comepxxaHue JeKIUi

muddepenpana B mpuOIMKEHHBIX BEIYHCICHUSX.

2.5 OcHoBHBIE TeopeMbl TU((epeHINaTbHOIO UCUUCICHHS H UX TeOMEeTpHYecKas
miroctpanys. [Ipasuito Jlonurais.

2.6 Bospacranue u yObiBaHMe (DYHKIIMW Ha MHTEpBaje. DKCTPEMyM, HauOobliee
Y HauMeHbllIee 3HaueHne (QyHKIMY OJJHOH MepeMEeHHON Ha WHTEpBalle.

2.7 Boemykiaoctb, TOukH Tneperuba KpuBoid. AcumnToTel. OOmas cxema
UCcIeOBaHUsl PYHKIIMU OJJHOH MepeMEHHOH.

2.8 OyHKIMSA HECKOJIBKKX TIEPEMEHHBIX, 001acTh onpeaencHus. [Ipenen GyHKmu
IBYX IepeMeHHbIX. HenpephBHOCTH (YHKIMU B TOUKEe M B oOnactu. YacTHbie
MIPOU3BO/IHBIE; UX TEOMETPUYECKHI CMBICIL.

2.9 DOxkcrpemyMm (YHKIMH JABYX TEpeMEHHBIX. HaxokJaeHune HauOONbIIEro u
HaWMEHBIIETO 3HAaYeHWH (QYHKIMH JBYX TEPEMEHHBIX B  3aMKHYTOU
OrpaHUYCHHOH 00JIaCTH.

NHterpansHoe
WCYHUCIICHHE PYHKITH
OJIHOW MepeMEHHOU

3.1 TlepBooOpaznasi. TeopemMa O pa3HOCTH TMEPBOOOPA3HBIX, HEOMpeENeeHHBIH
UHTErpajl. MeToapl HHTETPUPOBAHUS, UCTIONb30BAHNE TaOIHUI] HHTETPAJIOB.

3.2 3agava o IUIOMAAN KPWUBOJIMHEHHOW TpaIleIuy, MPHUBOIAIIAS K IOHSITHIO
OIIPENENeHHOr0 MHTErpajia 1Mo oTpe3ky. OmpeneneHHbIl WHTErpal 1Mo OTPe3Ky
(onpenenenue, OCHOBHBIE CBOWCTBA).

3.3 Beruucienue ompenenedHoro uurerpana. ®opmyna Herorona-JleliOHua.
HecoOcTBeHHbII HHTETpa, ONpe/ieleHrne U BEIYUCICHIE.

3.4 Ilpuno)keHus oNpeeeHHOr0 HHTErpaia B TEOMETPHH.

3.5 Teopembl 00 olleHKe, O cpefHeM, O aAuddepeHIIMpOBaHUM HHTErpajia C
IIEPEMEHHBIM BEPXHUM IPEIEIOM.

OOBIKHOBEHHBIC
mudpepenuaapHbIe
YpaBHCHUS

4.1 3agauu, npuBoIAIIKe K AU(hepeHITHaTbHBIM YPaBHECHHIM.

Omnpenenenue quddhepeHIINATBHOTO YPaBHEHNS, €ro TOPSIKa U pelIeHus. 3aaaJda
Komm m teopema Komm mis ypaBHenwit 1-ro mopsaka. OOmiee w 9gacTHOE
pereHus..

4.2 OcHoBHble THOB 1U(QEpeHITNATBHEIX YpaBHEHHH 1-ro  mopsiaka.
Huddepenimanbabie  ypaBHEHHS BbICIIAX TOpakoB. Juddepennnansasie
ypaBHEHUS BTOpOro nopsaka. 3amada Komm. O0miee n 9acTHOE pereHws..

4.3 uddepennmansHpie ypaBHEHHS BTOPOTO TOPSAIKA, AOIMYCKAIOIIHeE
TIOHIDKEHHE TTOPSAKA, METOMIBI PEIICHUSI.

4.4 JIuneitasie nudpepeHnnansHpIe ypaBHEHHS N-TO mopsaka. OyHaaMeHTa bHas
CHCTeMa pelIeHnid THHEHHOT0 OTHOPOIHOTO Mu((hepeHITHaIbHOTO YPaBHEHHS.
4.5 Teopembl 0 CTPYKType OOIIEro pemeHusl JHWHEHHOrO0 OJHOPOAHOTO U
JTUHEWHOTO HEOTHOPOTHOTO Ar(depeHITNaANTBHOTO YPABHEHHUS.

4.6 Jlunelinple omHOpOmHBIE MU (hepeHIInaTbHbIE YPaBHEHUS C MOCTOSHHBIMHU
KodpuImeHTaMri. XapaKTepucThieckoe ypaBHeHHe. KowmruiekcHble dYmcna u
neiictBus ¢ HUMH. Haxoxeane ¢ yHIaMeHTamTsHOW CUCTEMBI PEIISHHH.

4.7 Merogsl pemieHUS JTUHEWHBIX HEOAHOPOMHBIX  IuiddepeHIInaTbHBIX
ypaBHEHUI (MeTOoI HeompeAeNeHHBIX KOI(PPUIIMEHTOB, METOI BapHUalluU
ITPOU3BOJIBHBIX MTOCTOSHHBIX).

Teopus BeposiTHOCTEN
U DJIEMEHTHI
MaTeMaTHYECKON
CTaTHCTUKHU

5.1 Cnyyvaiinele coObiTHS. AnreOpa coObiTuil. OTHOCHTENBHAs YacToTa.
Krnaccngeckoe, reomeTpruueckoe, akCHOMaTHUECKOE OIPEETICHNsT BEPOATHOCTH.
5.2 OCHOBHBIE TE€OPEMBI TEOPUU BEPOATHOCTEH. 3aBUCUMOCTh U HE3aBUCHUMOCTh
cooprtuii. Hanmexxnocte snemeHta. HagexHocts cxem. @opMmyna IMOITHOH
BeposiTHOCTH U popmyrna baiieca.

5.3 Cxema bepuymmm. ®opmyna beprymmn. JlokanpHas W HWHTerpanbHas
¢dopmynel Myaspa-Jlamnaca u ux npumenenue. @opmyna Ilyaccona.

5.4 JluckperHele W  HENpepbIBHBIE cioydalHble BennuuHbl. DyHKIHA
pacnpeneneHys, IUIOTHOCTh BEPOSITHOCTM M YHCIOBBIE XapaKTEPUCTHKU
(MaTeMaTH4ECKOE OKUAAHUE, TUCIIEPCHUs], CPEAHEKBAAPATUIECKOE OTKIIOHEHHE W
HX CMBICIT).

5.5 O630p OCHOBHBIX pacmpenenenuii (ouHoMuanbHoe, [lyaccona, paBHOMepHOE,
MIOKa3aTENbHOE, HOpPMajJbHOE  paCHpENeNICHUs). Ponb HOpPMAaJIBHOTO




Hanmenosanue
pas3zaena IUCLUIUIMHBL

Tema u comepxxaHue JeKIUi

pacnpenenenus (IpUMeEpBI).

5.6 3akoH OomplmIMX 4YHcen M ero mnpuMmeHenue. [loHATHE O IEHTPaJIbLHOH
MpeAcIbHON TeopeMe U ee IPUMEHEHHE.

5.7 Ilpegmer MaTeMaTH4YeCKOM CTAaTUCTUKU. ['€HepanbHAas COBOKYNHOCTb M
BbIOOpKa. CTaTUCTHYECKWH psijl, cTaTHCTUYECKass (QYHKIUS paclpeaencHus,
rucrorpamMma. TodedHble OIEHKM IapaMeTpoB paclpeleNeHns MO BhIOOpKe
(cocTOATENbHOCTD, HECMENIEHHOCTh OL[€HKH).

5.8 OtbickaHue JOBEPUTENBHBIX UHTEPBAJIOB ISl MATEMAaTUYECKOTO OXKHUAAHUS U
JIMCTIEPCUUA HOPMAJIBHO PACIpPENESIEHHON CIIy4ailHON BENUYUHBI.

5.9 OOpabotka pe3yinbraToB H3MepeHHil. CriakMBaHHE SKCIIEPUMEHTAIbHBIX
3aBUCHUMOCTEN. MeTo/I HAMMEHBIIIUX KBaJIPaTOB.

4.2

Jlabopamopusie pabomul

Y4eOHbIM M1aHOM J1a00paTOpHBIE pabOThl HE MPETYCMOTPEHBI.

4.3

Hpakmuuecmte 3AHAMUA

®dopma 00ydeHuUsT — OUHas

HanmMmenosaunue
pasjena TUCIUIUIMHBI

Tema u conepxaHue 3aHATUA

BekTopHas anredpa u
JTUHEHHas anreopa.
Ananutryeckas
reoMeTpus

OnpenenuTeny BTOPOrO U TPETHETO MOPSAKA, BHIYUCICHUS, CBONCTBA. MUHOPHI U
anrebpandecKue JONMOTHEHHS 3IeMEHTOB. Pa3nojkenne onpeaenuTens Mo CTPOKe u
o cronobity. @opmynsr Kpamepa.

Marpurel. Onepannn Hag Mmatpumamu. OOpatHas martpuria. Pemenue crucreM
JTUHEHHBIX YpaBHEHUH ¢ TIOMOIBI0 00paTHON MaTpuIel. Meroxn ["aycca.

BekTopbl B IpAMOYTONBHOIN cHCcTeMe KOOPIMHAT; Oreparu Haj Bekropamu. Opt
BEKTOpa, HAPABIIIIONINE KOCHHYCHI BEKTOPa, MPU3HAK KOJUTMHEAPHOCTH BEKTOPOB.
Jenenne oTpe3ka B TaHHOM OTHOIIEHHH.

CkansspHOe, BEKTOPHOE WM CMEIIAHHOE IMPOW3BENEHHUS BEKTOPOB, OMpEIeNeHHUS,
CBOICTBA, BhIUMCIIEeHNE. [I[puMeHeHne K pereHnto TeOMETPHIECKUX 1 (PU3NIECKUX
3amad.

[Ipsimasi Ha TUTOCKOCTH, pa3iW4YHBIE BHABI ypaBHEHHS MPAMOH,
pacronokeHne IByX MPSMBIX, YTOI MEXIY HUMH.

[Imockocth W mpsiMasi B TPOCTPAHCTBE. YpaBHEHHWE IUIOCKOCTH MO TOYKE U
HOpPMAJIbHOMY BeKTOpy. PaznuuHble BuIbl ypaBHEeHUH mpsmoi. B3aumuoe
pacnoyoKeHHe TUIOCKOCTEH 1 PSMBIX.

B3aMMHOC

BBenenue B aHamms.
Juddepennuansaoe
ucyucieHne GpyHKIuu
OIHOW M HECKOJIBKHX
HepeMeHHBIX

Meronpsl BBIUUCICHHS HpeAenoB. l[IpuMeHeHHe SKBUBAJCHTHBIX OECKOHEYHO
Manbix. HenpepeiBHOCT ¢yHkuMum B Touke. lcciemoBanume Touek paspbiBa
(hyHKIIN.

Omnpenenenne npou3BogHoi. IIponsBogHas CyMMbl, MPOM3BENEHHUS W YACTHOIO
¢dbyaxmuit. TlpowsBomHas ciaoxkHON (yHKIMK, (QYHKIMH, 3aJaHHOW HESBHO H
napaMeTpuyecKy. Y paBHEHUS KacaTeIbHOH 1 HOPMaIX K KPUBOM B IJAHHOW TOYKE.
[Ipasuno Jlonuransa. HMccinenoBanwe QyHKOUA 10 OOmIeH cXeMme: TOYKH
IKCTPEMYMa, TOUKH Iepernda, acCUMITOTHI.

Ob6nacte ompeneneHus (QYHKIUMM JABYX IE€pPEMEHHBIX. YacTHbIE NPOHM3BOIHBIE
nepBoro mopsiaka. [lomueiii muddepennunan. YactHele MpoM3BOAHBIE (YHKIIHH,
3a/laHHON HesIBHO. YacTHBIE MPOU3BOIHBIE BTOPOTO MOPSIKA.

OkcTpeMyM GYHKIUH BYX IHepeMeHHbIX. Hanbonbliee 1 HanMeHblIee 3HaueHHs
(yHKUMH, HEIPEPBIBHOW B 3aMKHYTOM OrpaHWYeHHOHN 00JacTH.

WnTerpansnoe
UCYUCIICHHE PYHKINH
OJTHOU MepeMEeHHON

Merons! nnTerpupoBanus. Tabnuna uaterpanos. [logsenenne GQyHKIMK MO 3HAK
muddepeniuana. WnTerpuposanue TPUTOHOMETPUYECKUX GbyHKIU.
UnterpupoBanre no vactsiM. MHTerpupoBaHre palHOHATBHBIX ApoOel. 3ameHa
MEPEMEHHBIX [T MHTErPajioB, COAEPKAIINX WPPallMOHAIbHBIE (PYHKIIHUH.




Hanmenosanue
pas3zaena IUCLUIUIMHBL

Tema u COACPIKAaHNC 3aHATHUA

®opmyna Herorona-Jleitbnuma. MHTerpupoBanne Mo yacTsM B ONpeNelIeHHOM
HHTErpajle, 3aMEHa IIEPEMEHHOU. BbluuciieHue IUIOIagu KpPUBOJIMHEWHON
Tparenuu, oobeMa GUrypsl BpaleHusl, JUIMHBI KPUBOU.

OOBIKHOBEHHEBIC
mddepeHanbHbIe
ypaBHEHUS

3anaum, npuBoAsmpe Kk auddepeHnnanbHbM ypaBHeHusM. [uddepennnanbabie
YpaBHEHUS c Pa3nesIIONMMUCS IIEPEMEHHBIMU. OnHoponHbie
mddepeHanbHbIe ypaBHEHUS IEPBOTO MOPSIIKA.

Jluneitaple auddepeHIManbHBIE ypaBHEHHS IEPBOTO TOpsAIKA. Y paBHEHHE
bepnyiu.

Huddepenumanbaple ypaBHEHUSI BTOPOr'O TOPSIKA, IOMYCKAIOIIUE MOHUKECHUS
HOpSAJIKA.

Jluneitaple omHOponHbIe au(depeHInaIbHble YPaBHEHHS BBICIINX ITOPSIKOB C
NOCTOSTHHBIME K03 duitnentamu. yHaamMeHTanbHast CHCTEMa PEIeHHUH.
JluHeliHbIe HEOMHOPOIHBIC YPAaBHEHUS C MOCTOSHHBIMU KO3 pduiienTamu. Meroa
HeomnpeneneHHbx  kod(hduuuenToB.  Merox  BapHalii  TPOU3BOJILHBIX
MTOCTOSIHHBIX.

Teopust BeposiTHOCTEN
Y DIIEMEHTHI
MaTeMaTU4eCKOon
CTaTHCTUKU

DneMeHTHI KOM 6I/IHaTOpI/IKI/I : IEPEeCTaHOBKU, COYCTaHMUA, pasMEIICHUsA.
Kimaccuueckoe — ompezeneHre  BEpOSTHOCTH — COOBITHS. | 'eoMerpudueckue
BEPOSITHOCTH.

TeopeMbl CII0KEHHSI U1 YMHOKEHHUSI BEPOSITHOCTEN.

®opmyiibl oaHOU BepositHocTU. Dopmyiia baiieca.

®dopmyna Bepuysin. JlokanbHas ¥ uHTerpanbHas ¢Gopmyisl Myaspa-Jlamiaca.
®opmyia [lyaccona.

JuckpeTHsie ciy4daliHble BEIMYHMHBL. 3aKOHBI pacrpencieHus. YuciaoBbie
XapaKTEPUCTUKHU AUCKPETHBIX CIyYalHBIX BEIUYMH.

HenpepoiBHble ciy4aiinble BenuuuHbL. DYHKIUS paclnpereeHus, MIOTHOCTh
pacupeneneHus BEpOATHOCTEH. YHCIOBBIE XapaKTEPUCTUKH  HENPEPBhIBHBIX
CIIy4alHBIX BEJTUYHUH.

HopwmainbeHoe pacnipeneneHue.

Toueunsie u HHTEpPBAIbHBIE OIleHKH. OTBICKaHNE JOBEPHUTEINBHBIX WHTEPBAJIOB IS
MaTEMaTU4YeCKOro OXUJAHWS M JUCHEPCHH HOPMAJIBHO pacIpenernecHHON
CIIy4ailHOW BETMYUHBI.

O0630pHOE 3aHATHE.

4.4  Komnvromephvle npaKmuKymol

dopma o0ydeHus — 04Has

HaumeHnoBanue pazaena

JICHUILIAHEI

Tema u coneprkaHne KOMIBIOTEPHOI'O IPAKTUKyMa

OOBIKHOBEHHBIE
g depeHuanbHbIe
ypaBHEHHS

0O030p METOMIOB peIIeHUs THHEHHBIX HEOJHOPOAHBIX MU (hepeHITnaTbHBIX
ypaBHEHUI.

JluckpeTHas cirydaliHas BETMYMHA . 3aKOH pacrpeenenns. YucmoBbie
XapaKTEPUCTUKHU AUCKPETHOU CITy4yallHON BENMYMHBL.

O6paboTka pe3yabTaToB dKCIepuMeHTa. HaxoxieHne JOBepUTENbHBIX

Teopus BeposiTHOCTEN U
3JIEMEHTHI
MaTeMaTHYECKON
CTaTHCTUKHU

HWHTCPBAJIOB IS MATCMATUYICCKOT'O OXKUAAHUA U CPEAHCKBAAPATUICCKOI'O
OTKJIOHCHU I HOPMAJIBHO paCHpeﬂCHCHHOﬁ cnyqaﬁﬂoﬁ BCIINYKMHBI.

[lepBuuHas cratrcTudeckast 00padOTKa KCIIEPUMEHTANIBHBIX JaHHBIX.
Cocrasnenne BapualioHHoro psja. I'pynnuposka nanHbIx. Haxoxaenne
YHUCIIOBBIX XapakTepucTuk. [locTpoenne rucrorpaMmsl. AHaIU3 MOTY4EHHBIX
pe3yJIbTaTOB.

45  [pynnosvie u uHOUBUOYATbHBIE KOHCYIbMAYUU NO KYPCOBbIM pabomam (Kypcosvim

npoexkmam)




VY4eOHbIM IUTAHOM TPYIIIOBBIE M HWHAWBUIYaJbHBIE KOHCYJIBTALMU IO KYpCOBBIM paboTam
(KypcOBBIM ITPOEKTAM )HE IIPELYCMOTPEHBI.

4.6

CamocmosamenvHas paboma obyuaruje2ocsi 8 nepuod meopemuieckoco 00yyeHus

CamocrosTtenpHas paboTa 00yJaronierocs: B Ieprol TCOPETHIESCKOTo 0OydeHHS BKITIOYAET B ceOs:
® CaMOCTOSITENIbHYIO MOATOTOBKY K y4eOHBIM 3aHSTHSM, BKIIOYas MOJATOTOBKY K ayJUTOPHBIM
(opmMam TEKyIIEero KOHTPOJIS yCIIeBaeMOCTH;

® CaMOCTOSITEJIbHOE U3yYEHHE TEOPETUUECKOI0 MaTepuara,

e BhINOJIHEHUE ToMaInHKUX 3aaanuii (PI'P).

B Ta6J'II/IIIe YKa3aHbl TEMBI AJ19 CaMOCTOATCIIBHOI'O U3YUYCHUSA O6y‘-IaIOIHI/IMC$II

®dopma 00ydeHus: — ouHas

HaumenoBanue paszaena
No TeMbl AJ151 CAMOCTOATEILHOTO H3yYCHHS
JUCIIMTLTAHBI
HccnenoBanue oJIHOPOIHBIX CUCTEM JIMHEUHBIX YPAaBHEHUMN, BHIBOT
Bexropnas anredpa u TuHEHHAs ypaBHEHUS MPSIMOM Ha TUIOCKOCTH 110 TOYKE U HOPMAJILHOMY BEKTOPY,
1 | anrebpa. BBIPOKEHHE YCIIOBHH MapaieIbHOCTH U MEPIICHTUKYISPHOCTH
AHanuTr4eckas reoMeTpus MPSIMBIX Yepe3 KO3(PPHUIIEeHTH 00X YpaBHEHHUHA MPSIMBIX, B3aUMHOE
pacnojoKeHne MPSIMOK U IMIIOCKOCTH B MTPOCTPAHCTBE.
BBenenue B aHanus. .
Haxoxnenue npon3BogHON (YHKIIH B TOYKE IO OTIPEIENICHIIO
Hud depentmanpHoe HCIUCICHAE o
2 . MIPOU3BOIHOM, BBIBOJT HEKOTOPHIX TAOIMYHBIX MPONU3BOIHBIX,
(hyHKIIMH OTHOW M HECKOIBKHIX N
TEOMETPUYECKHE MPIIIOKEHHS TPOU3BOIHOM.
TepeMeHHBIX
WHuTerpupoBanue 1Mo CIPaBOYHHUKY, peIIeHHE JOMOTHUTEIbHBIX 3a1a4
3 WuTerpanpHoe ncuncienme Ha TeOMEeTpHYECKHe MPUIIOKEHUSI MHTerpajia, MCCIIeOBaHNE
(hyHKITIH OTHOM TTepeMeHHON CXOIMMOCTH HECOOCTBEHHBIX WHTETPAJIOB 10 OMPEIENIEHHUIO,
TIPIIIO’KEHUS OMPEIeIEHHOr0 MHTETPpalia 0 OTPE3KY B MEXaHHKE.
3anmaun, mpuBoaALIHe K quddepeHInaTbHbBIM YPaBHEHUAM,
4 ObbiknoBenbIe muddepeHranbabie ypaBHEHHS 2-TO TTOPSIIKa, TOITYCKAIOIITIE
g epeHuanbHble ypaBHEHUS p yp p ’ y
TTOHIDKEHHE MOPSAKA, METOJIBI X PEIICHUS
Teopust BeposiTHOCTEN U
. Haxoxnenne QyHKIINK pacripeneneHus ¥ YUCIOBBIX XapaKTePUCTUK
5 | aMeMeHThl MaTeMaTHIeCKOH .
CTATHCTHKI OCHOBHBIX pacrpezereHnii (oka3aTeapHoe, paBHOMepHOE, [lyaccona).

4.7

Camocmosimenvuas pa60ma O6yllaIOLl4€20€}Z U KOHMAKNHAA pa60ma 06)/’{61}01/{46200}1 C

npenodaeameﬂem 6 nepuod npOMeofcymquOL? ammecmayuu

PaGota oOyuaromierocst B nepuoj; IpoMeXyTOUYHOM aTTecTalluu BKIIOYAeT B ce0sl MOATOTOBKY K
bopmaM MPOMEKYTOUHO# aTTecTaiuu (DK3aMeHaM), a TaKKe caMy IPOMEKYTOUHYIO aTTECTAIIHIO.

5. OHeHO‘IHBIe MaTepuaJbl N0 TUCHUIIJIMHE

@®oH/ OLIEHOYHBIX CPEJCTB MO AUCHUILIMHE NpuBeneH B [Ipmnoxenun 1 k paboyeil mporpamme
JTUCLUIUIAHBL
OneHouHble cpeAcTBa s IPOBEIEHUS IPOMEXYTOYHOM aTTECTAllUM, a TaKKe TEKYILLEro

KOHTPOJISL M0 JAMCUUIUIMHE XpaHATcs Ha Kadeape (CTpyKTYpHOM I0/pa3/ieleHnH), OTBETCTBEHHON 3a
MperoiaBaHue JaHHOW TUCIUIUINHBL.

6. quﬁﬂo-MeToxmquRoe N MATEPUAITBHO-TEXHUYECCKOE obecneyeHue AUCHUIIJIMHbBI



OCHOBHBIE TPUHITUTIBI OCYIIECTBICHUS Y4€OHOW paOOThl 00YJAIONMIUXCS U3TI0KEHBI B JTOKATBHBIX
HOPMATUBHBIX aKTaX, OIIPCACIIAIONNX TIOPAAOK OpPraHu3sanuu KOHTaKTHOM pa6OTBI n  TIOpAOOK
CaMOCTOSATENIbHOW paboThl oOyuarommxcs. Opranuzanus yd4eOHOW paboThl  OOydaloOmMXCS Ha
AYAUTOPHBIX y‘-Ie6HbIX 3aHATUAX OCYIICCTBIIACTCA B COOTBCTCTBUU C II. 3.

6.1 Ilepeuens yuebHvIx uz0anull u y4eOHO-MemooUUeCKUX Mamepuaios 0isi 0C0EHUs. OUCYUNTUHDBL

Jlnisi OCBOGHUS AMCHUILUIMHBI 00YUJaIOMIMKCA MOKET MCIIOJIb30BaTh ydeOHbIC M3JaHUS M y4eOHO-
METOJMYECKUE MaTepHajbl, UMEIOIMecss B Hay4YHO-TexHHueckoi Oubmmoreke HUY MI'CY w/mmm
pa3MenI€HHbIC B DJIEKTPOHHBIX OMOIMOTEYHBIX CUCTEMAX.

AKXTyallbHBII NepedyeHb Y4eOHBbIX M3JaHUil U y4eOHO-METOMUECKUX MAaTepHaJIOB MPEJICTaBJICH B
[Ipunoxxenuu 2 k paboyeil mporpaMme JUCIUIIAHBIL.

6.2 llepeuens npogheccuonanvrvlx 6a3 OAHHBLIX U UHDOPMAYUOHHBIX CHPABOYHBIX CUCTEM

IIpu  ocymecTBieHnn 0Opa30BaTEJBHOrO  MpoLecca MO  JUCHUIUIMHE  HCIOJIb3YIOTCS
npodeccroHalbHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIX CIPABOYHBIX CUCTEM, NTEPEUEHb KOTOPBIX yKa3aH
B [Ipunoxkenuu 3 k paboueil mporpaMme TUCIUTINHBL.

6.3 Hepeqeﬁb MamepuaibHO-MEeXHUUECKO20, NpocpamMmHOoco obecneyenus 0C60eHUS ()ucuunﬂquz

YyeOHbIE 3aHIATHSA 110 JUCHUIINIMHE MMPOBOJATCA B MIOMCHICHUAX, OCHAILICHHBIX COOTBECTCTBYIOIIIUM
000pyI0BaHHUEM U TTPOTPAMMHBIM 00eCIICeYECHUEM.

[lepeuenr MaTepUaIbHO-TEXHUYECKOTO U MPOrPpaMMHOT0 00ecredeHns JUCIUILTMHBI IPUBEIECH B
[Tpunoxxenun 4 x paboueit mporpamMme JUCIUIUIAHEI.



[Tpunoxenue 1 k paboueit mporpamme

Hludp HaumeHoBaHue TUCHMIUIMHBI
51.0.08 Briciias maremaTuka
Ko HampaBieHust moaroroBku / 21.03.02
CTEUATBHOCTH
Hamnpapnenue moarotoBku / .
3eMIIeyCTPOMCTBO U KaJaCTPhI
CIEUAITBHOCTD
Haumenosanue OIIOII 3eMJIeyCTPOMCTBO U KaJacTphl B
(HanpaBIeHHOCTH / PO hWUIIB) I'PaZOCTPOUTEIHHON ESITETHHOCTH
INon nauana peanuzaruu OITOII 2025
Yposenb 00pazoBaHus OakanaBpuaT
®dopma 00yueHus OYHas
"o pazpaboTku/0O6HOBIICHUS 2024

®OH/J OHEHOYHbIX CPEJACTB

1. Onmucanue nokazaresjieil ¥ KpUTepUeB OLleHMBAHUS KOMIIEeTEHIUIi, ONMCAHME
IIKAJI OLlCHUBAHUA

OnenuBanue (GOPMHUPOBAHUS KOMIIETCHIIMM TPOW3BOJIUTCS HA OCHOBE ITOKa3aTesen
OIICHUBAHMSI, YKA3aHHBIX B 11.2. padoueii mporpammsel u B 1. 1.1 ®OC.

CBsA3b KOMIIETEHUMWA, WHAUKATOPOB JOCTIKEHHS KOMIIETCHIIMH M TOKa3aTeaen
OIICHUBAHMsI PUBEJICHA B I1.2 paboyveil MpoTrpaMMBI.

1.1.  Onucanue ¢popmuposanus u KOHmpoJis noxazameneu OYeHUSAHUsA

OneHuBaHue YypOBHS OCBOCHHS OOY4YaIOUIUMCS KOMIIETEHLIMH OCYLIECTBISIETCA C
MOMOIIBI0 (POPM MPOMEKYTOUHOM aTTECTAMU M TEKYHIEro KOHTPOJIsA. POpMbI TPOMEKYTOUHOM
aTTecTallid M TEKYIIEro KOHTPOJS YCHEBAEMOCTH MO ITUCIUIUIMHE, C MOMOIIBIO KOTOPBIX
MIPOU3BOJIMTCS OLIEHUBAHUE, YKa3aHbl B y4eOHOM IUIaHE U B 1.3 paboyeil mporpaMmel.

B Tabnune npusenena uHpopmaims o (GOPMUPOBAHUU PE3YABTATOB OOyUYEHUS IO
TUCHMIUIMHE pa3ieiaMi JUCHUIUIMHBI, a Takke O KOHTpOoJIe I[oKa3zarenei OICHUBAHUS
KOMITIETEHIINI (popmMamMu OlleHUBAHUSI.

DopMbl OLIEHUBAHUS

Homepa N
HaumenoBanue nokasarens OLeHUBaHUS A3IETOB (popmBI IpOMEXKYTOUHON
(pe3ynbrata 00y4eHUs MO TUCITUTLTHHE) p aTTeCTaIluH, TEKYIIEro
JUCLUTUIMHBI
KOHTPOJISI yCIIEBAEMOCTH)
3HaeT  CKaJsipHOE,  BEKTOPHOE W  CMELIAHHOE
MIPOU3BEACHNS BEKTOPOB M MX MPHIIOKEHUS B T€OMETPUH
n ¢usuke, TMpsMble, IUIOCKOCTH, KpUBbIE JIMHUH, 1 Ok3amen Nel,

MOBEPXHOCTH W CIOCOObI MX 3aJaHMsl, KOOpAMHATHBIHI nomainHee 3aganue Nel
METO/ B aHAJUTUYECKOH T'€OMETPUH, THUIIBI IOBEPXHOCTEN
2-T0 MOpsI/IKA, KOTOPBIE HCIOIB3YIOTCSI B CTPOUTENILCTBE
Hmeer HaBBIKH HAYaJIbHOTO0 YPOBHSI  PELICHUS
WH)XEHEPHBIX 3aJad METOJaMHM BEKTOPHOW aireOpnl H
AHAINTUYECKOW FEOMETpHH,

ONMCAaHHUA  TEOMETPUYECKUX OOBEKTOB C MOMOILBIO 1
MaTeMaTHYEeCKOro ammnapaTa BEKTOPHOW airedpbl H
AQHAINTUYECKOM TEOMETPHH, HCIOJIB3YS KOOpPAMHATHBIN
METOJ

Ok3amen Nel,
JoMairHee 3aganue Nel.




q)OpMI)I O CHHUBaHUA

Homepa N
HaumenoBanue mokasarens OleHUBaHUS (popmBI IpOMEXKYTOUHON
(pe3ynbTata oOy4eHHs MO AUCLUIIIHE) Hi?gﬁiﬁim aTTeCTalluH, TeKYIIEro
KOHTPOJISI YCIIEBAEMOCTH)
3HaeT MocIe0BaTeNbHOCTD (AITOPUTM) UCCIEAOBAHUS Ok3amen Nel,
(yHKUIWY OTHON TIEpeMEHHON MeToAaMu 2 KOHTpoJsbHas pabora Ne 1
TG hepeHITUaTbHOr0 UCYUCICHHS nomariHee 3ananue Ne 2
HAmeer HaBBIKM HAYaJbHOTO YPOBHSI BBIUHMCIICHUS
npeaenoB (QYHKIMH M PACKPBITHS HEOMpPEIeIeHHOCTEH,
HCCIICaJ0BaHUA q)YHK]_[I/II/I Ha HCIPEPBIBHOCTL W HAJIUYHA
TOYCK a3pbiBa, BbBIYHCIICHUA IIPOHU3BOAHON CJIOKHOU
(byHKuHIzI EI Hl’;OHSBOJIHOﬁ HapahI/)[erquEICKH 3aJaHHON Ixsamen Nel,

o N KOHTpoJbHas pabdora Ne 1
¢byHKINY, COCTABICHUS YPABHEHHH KacaTe/bHOH 2 JIOMALLIHEe 3aaHHe
HOPMaJIH K KPUBOH B 3a/IaHHOI TOMKE, PEIeHHs 3a/1a1 Ha No 2
MEXaHUYCCKHEC MIPUITOKCHUSA ITPOU3BOIHOM,

HMCCIIeOBaHUS (GYHKIIMA ~ OJHOM  TIEpEeMEHHOM:
MOHOTOHHOCTbL M 3KCTPEMYM, TOYKHU neperH6a u
ACHUMIITOTHI
3HaeT MOCIen0BaTeIHFHOCTD (AJITOPUTM) Sxcsamen Nol
pellieHHsT TEeOMETPUYEeCKUX W (U3MYECKHX  3aj1ad 3 ToMarmHee saxamme Ne 3
MCTOJaMM MHTETIPAJIbHOI'0 HCYUCIJICHU S
HAmeer HaBBIKM HAYaJbHOTO YPOBHSI BBIYHMCIICHUS
HEONPEICICHHOTO W ONpPENENIEeHHOr0  MHTErpalioB
METOAOM 3aMEHBl IIEPEMEHHOH, WHTETPUPOBAHMS 10
4acTsIM WHTETPUPOBAHUS TPUTOHOMETPHYECKUX
(byHKHI:IP“I, I/IHTerpr(?BaHI/IH paunoé’aanHx 11%066171 u 3 Iwsament Nel

. nmoMarniaee 3amaHue No 3
HPPAllMOHATBHBIX (DYHKIMHA, pPEIIeHUS TEeOMETPUYECKUX
3aja4 Ha BBIYKCICHUE TuIomaneil (uryp, oObeMOB Tel
BpalleHusi, JJIMH  KPUBBIX C  HCIIOJB30BaHHEM
OIIpeNIeNeHHOr0 HHTEerpaa
3HaeT MeToabI pemeHus AuQdepeHnanbHbIX YpaBHEHUH Ox3amen Ne2,
C  pa3mesIOMWMH  TEpEeMEHHBIMH,  OJHOPOIHBIX, KOHTpOJNbHas pabora No2,
JIMHEWHBIX  OIHOPOJHBIX, JIMHEHHBIX HEOJAHOPOIHBIX 4 nmomarrHee 3amganne Ne 4,
middepeHuanbHbIX  ypaBHeHHHA (METOJ  Bapualuu KonTtponsHoe 3aganue
MIPOM3BONBHBIX ITOCTOSHHBIX, METOJ HEONpEeAeTIeHHBIX KOMITHIOTEPHOTO
K03 (pHUITEHTOB) MPaKTHKyMa
HMeer HaBBIKH HAYAIBHOTO YPOBHS pEIISHUS 3aaad
(hmzmueckoro u TEOMETPHYECKOTO xXapakrepa,
npuBoAIIMe K i PepeHInanT-HBIM ypaBHEHHM, Ox3amen No2,
perreHus nmud hepeHITnaIbHbBIX ypaBHEHUi c KOHTpOINbHas pabota Ne2,
Pa3IENSIONMMHA TTePEMEHHBIMA, OTHOPOTHBIX 4 nmoMarraee 3ananue Ne 4,
YpaBHEHUH, JIMHEHHBIX ypaBHEHUU MeTogoM bepHyu, KonTtponrsHoe 3aganue
JTUHEHHBIX HEOTHOPOIHBIX g hepeHInaIbHbIX KOMITBIOTEPHOTO
YpaBHEHWI  METOJOM  BapHallid  MPOU3BOJIBHBIX MpaKTUKyMa
ITOCTOSTHHBIX, METOIOM HEeOIpe/IeIeHHBIX
KO3 HUITMEHTOB
3HaeT OCHOBHBIE 3aKOHOMEPHOCTH ¥ COOTHOIIEHWUS,
TNPUHLMIbBL TEOPUH BEPOATHOCTEH M MaTeMaTH4eCKoh Sxzamer Ne2,
CTaTHCTUKH, OCHOBHBIC TEOPEMBI TEOPHH BEPOSTHOCTEM,
3aKOHBI paclpeleieHns] IUCKPETHBIX M HENpPepbIBHBIX FlOMAIIHHE 33/aHHs NoS,
CIlyJaHbIX BENWYHMH, 3aKOH OOJNBLIMX YHCEl M €ro S Konrporsroe sanaine

KOMITBIOTEPHOTO

MpUMEHEHHE, LEHTPAIBHYIO MPEeTbHYI0 TEOpeMy H ee HpaKTHiyMa
NpUMEHEHHE,  BEPOSTHOCTHBIE  METOABI  pacuera
HAJSKHOCTH
HMmeer HABBIKM HAYAJIBLHOTO YPOBHS BEPOSTHOCTHOI'O U nomaiHue 3aganns NeS,
CTaTUCTUYECKOTO aHAIM3a PAaCUYETHBIX U 5 KonTtponsHoe 3a1anue

OKCTICPUMCHTAJIBHBIX NAHHBIX, TOJTYUCHHLIX U3

KOMIIBIOTCPHOT' O




q)OpMI)I O CHHUBaHUA

Homepa N

HaunMeHoBaHMe ITOKa3aTesl OLCHUBAHUS pasIenoB (popmBI IPOMEIKYTOUH O

€3yabTaTa 00yUEHHUs 110 TUCIIUILIHHE aTTeCTallMH, TCKYILEro
(pesy. yd et ) JUCLUIIIMHBI 1, Yy

KOHTPOJISI YCIIEBAEMOCTH)
OOILEMHKEHEPHBIX M CHEIUANbHBIX JUCHUILTUH MPaKTUKyMa
npodecCHOHANBHON HANPaBICHHOCTH, IEPBUYHOM
CTaTUCTUYECKOW 00paOOTKH SKCIEPUMEHTAIbHBIX
JIAHHBIX, COCTABIICHUSI BAPUAIIIOHHOTO PAJa,
TPYIIUPOBKH JaHHBIX, HAXOXKICHHUS YMCIIOBBIX
XapaKTePUCTHUK, TOCTPOCHUS TUCTOTPAMMBI, aHAJIN3a
MOJTY4YEHHBIX PE3YJIbTaTOB

1.2. Onucanue Kpumepuees OYyeHU6aHUA KOMI’lemeHI/;LHj U WKaibl OYEHUBAHUA

[Tpu poBeIeHNH MPOMEXYTOYHOH aTrTecTanud B (hopMe dK3aMeHa UCTIOB3YeTC s IIKalia
OIIEHUBaHUS: «2» (HEYIOBIETBOPUTENIHHO), «3» (YyHOBIETBOPUTEIHHO), «4» (XOpomio), «5»
(OTIHMYHO).

TTokaszarenamu OLCHUBAHUA SABJIIAKOTCA 3HAHUSA U HABBIKU 06yqa}omer00ﬂ, IMOJIYYCHHBIC
IIpH U3YUCHUH JUCHUIIINHBI.

Kpurepusimu onieHrBaHUs JOCTUKEHUS NTOKA3ATENEH SABIISIIOTCS:

IToka3zarenb N
OLICHUBAHMS Kpurepuii orieHuBanus
3HaHWe TEPMHUHOB U OIpeeeHUH, TOHATHHA
3HaHWe OCHOBHBIX 3aKOHOMEPHOCTEHW W COOTHOIIEHUH, IPUHITUIIOB
Snanms O0BEM OCBOSHHOTO MaTepHaja, YCBOSHUE BCEX TUAAKTUICCKUX SIUHHUIL (Pa3IeiioB)
[TosrTHOTa OTBETOB HA MPOBEPOYHBIE BOIPOCHI
[IpaBUIIBHOCTH OTBETOB HA BOIPOCHI
YETKOCTh U3NOKEHUS U UHTEpPIPETAllii 3HAHUN
Hagwiky BEIOOpa METOMWK BBITOTHEHMS 3aJaHUI
Hasbiku HaBpiky BBINONHEHUSI 3aJaHUHI Pa3IMYHON CIOKHOCTH
Ha4YalbHOTO HaBpiku camomnpoBepkn. KauecTBo chopmMrpoBaHHBIX HABBIKOB
YpOBHS HaBpiky ananmza pe3ylbTaToOB BBHITIOTHEHUS 3aJaHUH, PEIICHHS 3a/1a4
HaBpiku nipeacTaBieHns pe3yIbTaToOB PEIIeHuUs 33124
2. TunoBble KOHTPOJILHbIE 3aJaHUSA )i OLleHUBaHUsI (OPMHUPOBAHUS

KOMIIEeTeHI NI
2.1.  Ilpomesicymounas ammecmayus

2.1.1. Ilpomesicymounas ammecmayus 6 ¢hopme 3K3ameHd, Ou@g@epenyuposanHo2o
3auema (3auema ¢ oyeHKoll), 3auema

q)OpMLI HpOMC)KYTOqHOﬁ aTTeCTalluu: 3K3aMCH B lu2 ceMeCTpax.

HepequL THUITIOBBIX BOITPOCOB (3a,Z[aHHI>'I) JUIL TIPOBCACHU A SDK3aMCHA B 1 CCMECTPC:

Haumenosanue
No TunoBble BONpockl/3aaHus

pasjiena AUCUUTUTHHEL

1. Ompenenenue KOMTMHEAPHBIX W KOMIUIAHAPHBIX BEKTOPOB, PaBHBIX
BEKTOPOB.

2. OnpeneneHne CyMMbl BEKTOPOB (TMPaBWIJIO TPEYroOJbHHUKA, MPABHIIO
napaenorpamma). PasHocTs BEKTOpPOB.

3. Ompenenenne TPOM3BEAEHHs BEKTOpa HA  YUCIO U €ro
TEOMETPUYECKHUM CMBICIT.

4. Ba3uc Ha IJIOCKOCTH M B IpOCTpaHcTBe (ompeneneHue). Paznoxkenne

Bekropnas anrebpa u
JIMHEHHAs anredpa.
Ananutudeckas
reoMerpusi.




Hanmenosanue
pa3zaena IUCHUIUIMHBL

TunoBble BONpPOCHI/3aqaHus

BEKTOpa 1Mo 0a3ucy Ha MIOCKOCTH.

5. PaznoxeHue BEKTOpa B MPOCTPAHCTBE IO MPSIMOYTOIEHOMY 0a3ucy.

6. Ilpu3HaK KOJTMHEAPHOCTH BEKTOPOB.

7. CkansipHoe TpOW3BEACHUE BEKTOPOB (ompezaeneHue, (Qu3muecKkuit
CMBICJI, alNre0pandyeckue CBOWCTBA). YCIOBHE OpPTOrOHAJIBHOCTH
BEKTOPOB.

8. CkansipHoe Mpou3BeieHNE BEKTOPOB B KOOPANHATHOH (hopMme.

9. Onpenenenne mnpaBod M JIEBOW TPOWKH BEKTOPOB. BekropHoe
npou3BeJeHne  BEKTOpoB  (ompezeieHue,  (QU3MYECKUH  CMBICIH,
anrebpandeckre CBOWCTBA, TEOMETPHUECKHII CMBICH).

10.BekTopHOE npon3BeieHHE BEKTOPOB B KOOPJMHATHOHN (opme.
11.CwmemanHoOe MpoOU3BEEHNE BEKTOPOB (OIpeIeneHue, TeOMETPHICCKHIA
CMBICH). Y CIIOBHE KOMILIAHAPHOCTH BEKTOPOB.

BBenenue B ananms.
Huddepentnmansaoe
HCYHCIICHHUE
(hyHKITIH OTHOW 1
HECKOIBKUX
TIepeMEHHBIX.

12.Omnpenenenue npeaena GyHKIUU y = f(x) npu X—X,. ['eomerprdeckas
WHTEPIIPETAIIHSL.

13.0mpenenenne  OECKOHEYHO  MaJoOll  BEUYMHBI  TPH  X—Xo.
'eomeTpuieckas MHTEpIIPETAIIHSL.

14.0Onpenenenrie  GeckOHEYHO OONBIION  BETMYMHBI TPU  X—Xo.
leomerpuueckass wHTepnperamus. Teopema o0 CBsI3M  OECKOHEYHO
O0MBII0N 1 OECKOHEYHO MAJIOH.

15.Teopemsl 0 mpenenax: Mpenen CyMMBbI, TPOU3BEACHNUS, YACTHOTO ABYX
(GyHKIWH, UMEIONHX Tpefen (¢ 0Ka3aTeTbCTBOM OJTHOH M3 TEOpEM).
16.CpaBHenre OeckoHeuHO Mayibix. CHMBOI «o» - Mmanoe. TeopeMbl 00
9KBUBAJIECHTHBIX OECKOHEYHO MalblX BeJIMYMHAX (C JIO0KAa3aTEIbCTBOM
OITHOM U3 TeopeM).

17.T1epBrIii 3aMedaTeIBHBIN TpeAen (C T0Ka3aTeIbCTBOM ).

18.TlonsTHe 0 mpupaineHud GyHKIuU y = f(x).HenpepbiBHas GyHKIUS B
Touke. ToUKHM pa3phiBa (PYHKITUHN U UX KIACCU(PUKAIIHS.
19.HenpepsIBHOCTb ~ CyMMBI, IPOM3BEIEHHS M  YacTHOTO  JIBYX
HENpPepbIBHBIX (DYHKITHH (C T0Ka3aTENECTBOM OHOM U3 TEOPEM).
20.Onpenenenne MPOU3BOTHON (QYHKIIUU y = f(x) U €€ TeOMEeTPHYCCKUN
CMBIC. YpaBHEHHUS KacaTeIbHOW ¥ HOpMamd K KpuBoM ) = f(x) (c
BBIBOZIOM ).

21.TlpaBmia auddepeHINPOBAHNS CYMMBI, TIPOU3BEJCHUS ¥ 9aCTHOTO (C
BBIBOZIOM OJTHOT'O U3 HHUX).

22.BeBon ¢dopMyn sl MPOM3BOTHBIX TPUTOHOMETPUYECKHX (DYHKITHA
y =19(x), y = sin(x).

23.BeiBoa (hopMyIT Ul TIPOU3BOAHBIX (GyHKIMiH Y = %, y = log, X.
24.Bb1Boa hopMyIT 1Sl TPOM3BOMHBIX (DYHKIIMI Y = arcsin X, y = arctg X.
25.Cnoxnas ¢pyakams. [Ipon3BomHas CIoxHOW QyHKITUH.
26.[lapamerpuueckoe  3amanme  ¢yHkuun.  Juddepernmpopanue
napamMeTpUyecKu 3aJaHHON (YHKIHH.

27.CBs3p MeXIy CYLIECTBOBAaHHEM IPOM3BOAHON M HENPEPBIBHOCTHIO
dbyaxu y = f{x) B Touke (c mokazarenbcTBoM). [lpuBectn mpumep
HeNpephIBHON (DYHKITNH, HE HMEIONIEH MPON3BOAHON B HEKOTOPOU TOUKE.
28.0Onpeneneane auddepennupyemoir ¢GyHKuuu y =f(x) B TOUKeE.
Ompenenenne  muddepenumana  df(x). Teomerpudeckuit  cMbici
madpepennmana df(x).

29.Teopema @epma, reoMeTpryuecKasi HHTEPIPETaLHs.

30.Teopema Pomist, reomerprueckast HHTEpIPETALIHSL.

31.Teopema Jlarpanxa, reoMeTpruieckas HHTEPIIPETaLus.
32.0Onpenenenne ¢GyHKOMH Y = f{x), Bo3pacraromieii u yObIBaromed B
uHTepBasie. J{oKa3aTenbCTBO OCTATOYHOIO IpPU3HAKA BO3pacTaHUs
(yObIBaHuMs) (hyHKIIMM B MHTEpPBAJIE.

33.0Ompenenenne TOYKM MaKCHMyMa M TOYKM MUHUMyMa (YHKOHU




Hanmenosanue
pa3zaena IUCHUIUIMHBL

TunoBble BONpPOCHI/3aqaHus

y=f(x). Jloka3aTenbCTBO HEOOXOAUMOI0 TpH3HAKAa 3JKCTpeMyMa
bynkmm y = fix).

34.Jloka3aTenbCcTBO TEPBOrO  JOCTaTOYHOTO MpPHU3HAKA JKCTpEMyMa
¢bynkuuu y = f(x). Bropoii qoctaTo4YHbII MpU3HAK dKCTpeMyMa (QyHKIHUN
y = f(x) (popmynuposka).

35.0npenenenne BBIMYKIOCTH BBEpX M BHHU3 rpaduka (yHKOUH B
uHTepBaie. JlocTaTouHbIN MPU3HAK BHITYKIOCTH BBEPX (BHH3).
36.0mpenenenue Toukw meperuda. HeoOXomuMblil TMpPHU3HAK TOYKH
neperu6a. JloctaTouHbIN NPU3HAK TOYKH Teperuoa.

37.AcumnTotsl rpaduka Gynkuuit y = f(x). HaxoxeHne BepTHKaIbHBIX
Y HaKJIOHHBIX aCHMITTOT (YCIOBHS CYIIIECTBOBAHHUSI ACUMIITOT).

HNHterpansHoe
HACUYUCIICHHUE
(hyHKIIIH OTHON
TEpEMEHHOM.

38.I1lepBooOpa3znas pyHkius. Teopema 0 pa3HOCTH ABYX HEPBOOOPA3HBIX
(c  nmokazarembcTBOM). Heompenenenusrii  uHTerpan. llpocteiimmue
CBOMCTBa HEONPEAEICHHOr0 MHTErpasia (C J0Ka3aTeNbCTBOM OJHOIO U3
HUX).

39.3ajjaya 0 TUIOMAAM KPWUBOJMHEHHON Tpamenuy, HNPUBOIIINAS K
MOHSTHIO ONPEIEICHHOr0 MHTErpaja 1o oTpe3Ky.

40.BblyKciieHHe ONPESICHHOr0 MHTerpajga 1o orpe3ky. Popmyna
Herotona-JleiibHuIa (C BEIBOIOM).

41.0cHOBHBIC CBOICTBa OINPEICICHHOIO WHTErpaja IO OTPE3Ky (C
JIOKa3aTEeTBCTBOM OJTHOT'O U3 HHUX).

42.Teopema 00 OIICHKE ONPEACICHHOIO MHTErpajga 10 OTPE3KY,
JI0Ka3aTeNbCTBO, TEOMETPHUIECKUN CMBICI.

43.Teopema o0 cpeHEM 3HaYCHUU (QYHKIIUU Ha OTpe3Ke, JTOKa3aTelIbCTRO,
TeOMETPUYECKUIN CMBICII.

44, Teopema O TIPOM3BOTHOW WHTErpajia C TIEPEMEHHBIM BEPXHUM
mpenenoM (C T0Ka3aTeIbCTBOM).

[lepeueHp TUIOBBIX BOITPOCOB (3a/1aHU) JUIsl MPOBEICHUS IK3aMeHa BO 2 CeMeCTpe:

HaumenoBanue
pasmena
JVCHUILINHEI

TuroBsIe BONPOCH / 3a1aHKs

OOBIKHOBEHHBIE
muddepeHnuaibHbIe
yYpaBHEHHSI.

1. Onpenenenne auddepeHnaIbHOr0  ypaBHEHHS, €ro  MopskKa,
pemenus. 3amada Komm mist ypaBHeHus y' = f(x,)) U ee TeoMeTprudecKas
uHTepnperanus. O01ee 1 YacTHOE peleHrne YpaBHEeHHs 1 -ro nopsaka.

2. Teopema Kommu o cymecTBoBaHMN U €MHCTBEHHOCTH PELICHUS 3allayuH
Komm gns ypaBuenwmst y' = f(x,y) (dhopmymupoBka). ['eomerpuyeckas
uHTeprperanus Teopemsl Koy,

3. Merox uHTErpupoBanus qudepeHInanIbHbIX ypaBHEHH 1-To mopsiaka
C Pa3deISIOLMMUCS IEPEMEHHBIMH' U OZHOPOJHBIX yPaBHEHHUM.

4. Meron MHTETPUPOBAHUS JIMHEHHOTO MG hepeHIINATFHOTO YpaBHEHUS
1-ro nopsiaka. Ypasuenue bepnyinu.

5. YpaBHeHus BbICIINX NOPAAKoB. 3agada Komm amst ypaBHenus y' = f(x,y)
U ee reoMerpuyeckas uHTeprperanus. OOmee M YacTHOE PpELICHHS
I QepeHInaILHOr0 YpaBHEHUS BTOPOro MOpsAKa.

6. Metonp! pemenns nud¢epeHurnaibHbIX YpaBHEHHH BTOPOro MOPSIIKA,
JONYCKAIOIIUX [TOHMKEHUE OPSIIKa.

7. JluneliHasi 3aBUCHMMOCTh W HE3aBUCHUMOCTb CHCTEMBI (DYHKIHHA.
@®yHAaMeHTaldbHass  CHUCTEMa  pElIeHWH  JUHEHMHOro  OJHOPOJHOIO
middepeHIHaIBHOIO  ypaBHEHHS N-ro  mopsiaka.  Ompenenurtensd
Bponckoro.

8. CBolicTBa pelIeHH JIHHEHHOrO0 OJHOPOJHOrO AudQepeHIHaTEHOTO
ypaBHEHUSI.

9. Teopema o cCTpyKType OOIIEro pEHIeHHs JUHEHHOTrO OAHOPOJHOIO
T QepeHInaIFHOrO YpaBHEHUs N-TO MopsiaKa (C JOKa3aTeIbCTBOM).




Hanmenosanue
pasznena
JNUCLUIIIINHBI

TwuroBbIC BOIPOCHI / 3a1aHUS

10. Teopema o CTpyKType OOILIEro pemieHus JUHEHHOTO0 HEOJHOPOAHOIO
T QepeHInaIFHOr0 YypaBHEHUs N-TO MopsiaAKa (C JOKa3aTeTbCTBOM).

11. Jluneitnoe ogHoponHoe auddepeHnrantsHoe ypaBHEHHE 2-TO MOpsIKa
¢ mocTosiHHBIMU Ko duimentamu. OyHnamMeHTanbHas cucTeMa pelieHni
u oflmiee pemieHWe B Cilydyae pPa3UYHBIX JEHCTBUTENBHBIX KOpPHEH
XapaKTepUCTUYECKOI'0 YpaBHEHHUS (C 10Ka3aTEbCTBOM).

12. Jluneitnoe ogHoponHoe auddepeHnrantsHoe ypaBHEHHE 2-TO MOpsIKa
¢ mocTossHHBIMU Ko duimentamu. OyHnaMeHTanbHas cucTeMa pelieHni
u ofmee pemieHHe B CiIy4ae KpaTHBIX JCHCTBUTENBHBIX KOpPHEH
XapaKTepUCTUYECKOTI0 YpaBHEHHUS (C 10Ka3aTENbCTBOM).

13. Jluneitnoe ogHOponHOe nuddepeHantsHoe ypaBHEHHE 2-T0 MOpsIKa
¢ mocTossHHBIMU K03 duiinentamu. OyHaamMeHTanbHas cUCTEMa pelieHn i
u ollIee pelleHne B Crydae KOMIUIEKCHBIX KOPHEeH XapaKTepUCTUYECKOro
ypaBHEHUS (C JOKa3aTEIbCTBOM).

14. JluneitHoe HeomHopoaHoe auddepeHINaIbHOES YpaBHEHHE 2-TO
nopsaka.  Meron — BapualMM  MPOWU3BOJBHBIX  TMOCTOSHHBIX  (C
JIOKa3aTEeITECTBOM).

Teopust
BEPOSITHOCTEH U
3JIEMEHTHI
MaTeMaTUYECKON
CTaTHCTUKU.

15. JletficTBUs Hax COOBITUSIMH. AJreOpa COOBITHIA.

16. AxcCHOMBI TEOpPHUH BEPOSTHOCTEH U CIEICTBUS U3 HUX. HecoBMecTHbIE
COOBITHSI, BEPOSATHOCTh CyMMBI HECOBMECTHBIX COOBITHH.

17. Knaccuueckoe  ompeneneHne  BEpOSATHOCTH. | eomerpmueckoe
OIIpe/IeTICHNE BEPOSTHOCTH.

18. BeposSTHOCTh MPOTUBOIMOJIOKHOTO COObITH. Teopema ClIOKEHHUS
BEpPOSITHOCTEH.

19. VcinoBHass ~ BEpOSTHOCTH COOBITHS. Teopema  yMHOXEHUS
BEPOSITHOCTEH.

20. IMonuas rpynma coObiTuii. @opMyna MoyHOM BepossTHOCTH. Dopmyrna
baiieca.

21. Cxema He3aBUCUMBIX UcbITaHui beprynmu. ®opmyna beprymim.

22. JluckpeTHble ciyvaiiHbie BeNW4HWHBL. Psn pacnpenenenus. OyHkius
pacnpeneneHus JUCKPETHOM ClTydaiHON BENHYHUHBI, CBOKMCTBA.

23. UucnoBble XapaKTEPUCTHKH JHUCKPETHOW CIyYalHOW BETUYMHBI
(MaTeMaTH4eCKOE OKMAAHUE, IUCIEPCUS, CpeOHee KBaJIpaTU4HOE
OTKJIOHEHHE), UX CBOMCTBA.

24. buHOMHHAIILHOE pacIpeeieHne UCKPETHON CITYIaiiHOW BETUYHHEI 1
YHCJIOBBIE XapPAKTEPUCTHUKH.

25. Pacmpenenenne IlyaccoHa AHMCKpETHOW cinydallHOW BENWYWHBI |
YHCJIOBBIE XapPAKTEPUCTHUKH.

26. HenpepreiBHBIE ciy4aifHple BenWyuHBL. @OYHKIUS paclpeneneHus,
cBoiicTBa. BeposTHOCTP momajaHus ciaydyalHOH BEIWYUHBI B MHTEpPBAI
(@ ).

27. TInoTHOCTH pacrpeneneHus BepOsSATHOCTEH HeNpephbIBHONW CIy4YaiHOM
BEIMYMHBL. BeposTHOCTH monafaHusi CiydyailHOM BEMYMHBI B MHTEPBaJ
(o ).

28. UucnoBble XapaKTEPUCTUKH HENPEPHIBHOW CIIyYaiHOW BETUYHHBI
(MaTeMaTH4eCKOE€  OXHAAHUE,  JHUCIEPCHS, CpeIHEKBaAPaTUYHOE
OTKJIOHEHHE), X CBOMCTBA.

29. PaBHOMepHOE paclpeneieHrue HEeNpepbIBHOW CIy4alHOW BETUYUHBI,
IUIOTHOCTH U (DYHKLIUS pacrpeielIeHus], YUCIOBBIE XapaKTEPHCTHKH.

30. HopmanbHoe pacrpeneneHne HENpepbIBHOM CIlydailHOW BEIHMYWHBI,
IUIOTHOCTH U (DYHKLIUS pacrpeiesieHUs], YUCIIOBBIE XapaKTEPUCTHKH.

31. BepostHOCTh TONaAaHUsl HOPMAIBHO paclpeleleHHON ClydaiHoH
BENMYMHBI B WHTepBal (o, ). BbluncineHue BepoOSTHOCTH 3aJlaHHOTO
OTKJIOHEHHS HOPMAJIbHO pACHpPEAEICHHON ClydalHOW BEIWYHMHBI OT




Ne Hanmenosanue
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UCIUAILINHBI

TwuroBbIC BOIPOCHI / 3a1aHUS

MaTeMaTH4yeckoro oxkuaanus. [IpaBuio Tpex curm.

32. TlokazaTenbHOE pachpezieleHne HeMpepbIBHONW CyYaifHOW BETUYHHBI,
IUIOTHOCTH U (DYHKLIMS pacTIpeieNICHHUs], YUCIIOBBIE XapaKTEPUCTHKH.

33. IlpenMer mMaTeMaTHUECKON CTATHCTHUKU. | eHepanbHas COBOKYITHOCThH
u  BolOopka.  CraThCTHUYeCKMH  psijA,  OMOUpUUYEcKass  QYHKIUS
pacmpenenenus, TUCTOrpaMma.

34. TodeuHble OICHKH HEM3BECTHBIX MapaMETPOB W HX TOCTPOCHHE IO
JTAHHBIM BBIOOPKH METOAaMH HAUOOJBIICTO MPaBAONO 001 1 MOMEHTOB.
HecmenieHHOCTB, COCTOATENBHOCTD U 3()(PEKTHBHOCTD OIIEHOK.

35. HHrepBasibHble OLEHKH HEU3BECTHBIX IApaMeTpoOB, JOBEPHUTENbHAsS
BEPOSITHOCTb.

36. MeToji HAMMEHBIIIUX KBAJPATOB.

2.1.2. Ilpomesxcymounas ammecmayus 6 Gopme 3awumel Kypcogou pabomol

(Kypcosoco npoexma)

He npoBoaurcs.

2.2.  Texywuii Konmpov

2.2.1. Ilepeuenwv ¢hopm mexkyweco KOHMpOA.:

KoHnTposabHbIe padoThI
o Konrpomnphas padota Nel «Texnuka auddepenimpoBanus» (1 cemectp).
o KonrpomnpHas padota Ne2 «O0bsIkHOBEHHBIC TG GepeHIMAIBLHBIC ypaBHEHUD (2 ceMecTp).

JlomanmHue 3a7aHust

o Jlomarnee 3amanue Nel (1 cemectp) «BektopHas anreOpa 1 aHATUTHYECKAs! TEOMETPHSD).
o Jlomarmree 3amanne Ne2 (1 cemectp) «IIpon3BoHas 1 ee PUIIOKESHUSD.

o Jlomarmree 3amanue Ne3 (1 cemectp) «HHTErpam.

o Jlomamnee 3amanue Ne4 (2 cemectp) «OObIKHOBEHHBIE UG PEepeHIIATBEHBIE YPABHEHUSD.
o Jlomamnee 3amanue Ne5 (2 cemectp) «Teoprst BepOSTHOCTEIN.

KonTpoabusie 3ananus no Koll

o KoHTpoIbHOE 33/1aHie KOMITBIOTepHOTo pakTukyma Nel (2 cemectp).
o KoHTpoIbHOE 33/1aHie KOMITBFOTEpHOTO MpakTukyma Ne2 (2 cemectp).
¢ KoHTponbHOE 3a1aH1e KOMIBIOTEPHOTO MpakThKyma Ne3 (2 cemectp).
¢ KoHTposbHOE 3a1aH1e KOMIBIOTEPHOTO MpakThKyma Ned (2 cemectp).

2.2.2. Tunogvle KonmpoabHbvle 3a0aHUs PopM MeKyue2o KOHMPOJsL:

Oopasen KOHTPOJLHOH padoThl Nel «Texuuka tuddepenmupoBanus» (1 cemectp).

Bapmuanr 1

1) Haiit mpon3BoiHbIe

a ¥ =2xV10—3x®— In4,

— il
b. ¥ QaTrcELn. fl.’




sinlnx

v =

C. S Incosx
d y=1=)"
2) KpuBas 3a/1aHa mapaMeTpUyueCKu:

+ arctg(x?e®)

a3

=13
K%

1423,

y=

Haiitu koopmuHaThl TOUuku M, cooTBeTCTBYIOMIEH t = — 2.
Berunciuth yriioBoit ko duimenT kacateapHON K KpUBOi B TOUKe M.

o o o ¥ 1 r— a¥x -1
AUTHU 3HAYCHUEC ITPOU3BOAHOU HECABHOU KU - B TOYKEC .
3) H VH eTxy=e M(1,0
1

T =

4) Hamucath ypaBHEHHME KacaTebHON K KpuBoii ~  '2¥~1)°) ecnu M3BECTHO, YTO KacaTelbHas
=2x+1

HepIEHIUKYISIPHA TIPSIMOiA

OOpazenr KOHTPOJILHOI padoTbl Ne2 «OObikHOBeHHbIe An(depeHInAIbHbIE YPABHEHUD)

(2 cemecTp).

Bapuanr 1

1) Pemuts 3amavy Korm:

y=i+itErw=o0

2) Haiitu oOriiee pereHue:

gin® x

y' —y-ctgx =

5
3) Haiitu oO1iiee peleHune, HCIoIb3yst METO ] HEOTIPEAEICHHBIX KOA(D(HUIINEHTOB:
v'—2y' — 3y = 2cos3x

4) HamucaTh B OOIIETO PEIICHMS:
FEr —4x

y +8y"+20y'=-5—x-cos2x+ e *sin2x

5) Haiitu o01uee peleHune, HCrob3ys METO/I BApUALMU POU3BOJIBHBIX OCTOSHHBIX.
v'+ v =e* - cose®

Oopazenr pomamnpero 3amanug Nel (1 cemectp) «BekTopHas ajredopa H aHaJuTHUYECKAd
reoMeTpHs».

Bapmuanr 1

o

1) €=(-2,11), @ =(54), b= (1,—1); pasnours € 1o azucy &

2) Boapcnurs (@ — 2b) - (B —22) ooy lal = 2,|b| =3,1cl = 4, a8 = b& =90° ; b= (2,2,2)

3) BbIUKCITHTE POCKITHIO BEKTOPA a=(1L-31) gaocs BEKTOpa E, ecmu A(-5,7,-6) u B(7,-9,9).

4) BBI4MCITHTB KOCHHYC YIIIa, 00pa30BaHHOTO BEKTOPAMIL: & — L1Uub=(222)
5) F=1(-2,-2,-2), B(9,—7,5), A(10,—8,3).Haitru M,(F)

6) Haiiti miomane mapamrenorpaMma, MOCTPOSHHOTO Ha BEKTOpax 3a—2buzZa+ 35, eciu
al =2,|b| =5, ab=30°

7) Jlexar s Touku A(1,2,-1), B(0,1,5), C(-1,2,1) u D(2,1,3) B 01O m7I0CKOCTH?



8) CocraButh ypaBHEHHE MNpPAMO, mpoxozsiiei ueped Touky A(1,3) ¥ HEepHEHIMKYIAPHOH K

npsMoit, coeauustrortieit Touku B(2,-1) u C(-8,2).

9) Haiitu xoOpAMHATHI BEPIIMH M YPaBHCHUS IMArOHAICH KBajpaTa, €CIIM W3BECTHBI ypaBHCHHS

0J1HOM cTopoHbl AB: X+Y-5=0 1 koOopMHATHI TOUKH repecedeHus quaroHaneit K(4,4).

10) Touka P(-2,1,-2) city’>kUT OCHOBaHHEM IEPIICHMKYJIISIPA, OIMYIICHHOTO M3 HaYaia KOOPAMHAT Ha

TI0CKOCTh. COCTaBUTH YPaBHEHUE ITOU IIIOCKOCTH.

11) Yepes touku A(12,-6,1) u B(-6,6,-5) nmpoBenena npsmasi. OnpeaenTh TOYKHA EPECCUCHUSI ITOM

IPSIMO# ¢ KOOPAMHATHBIMH THIOCKOCTSIMH.

12) Haiiti ocHOBaHKE MEPIICHAMKYJISIPa, omylieHHoro 13 Touku A(3,0,4) Ha TIIOCKOCTh 7:2X+Yy+3Z-

6=0.

13) Beruncnuts 00beM nupamupl ¢ BepumHamu B Toukax O (0; 0; 0), A(3; 1; -2), B (1; 2; 4), C (4;0;
1).

14) Jlanw! Beprumnbl iupamunst A(3; 2; 0), B(2; 2; -2), C(4; 3; -2), S(1; 2; 3). Haiinu ayiMHy BBICOTH,
OIyIIEHHOM U3 BepinHbI S Ha rpanb ABC.

15) Pa3souTh OMpeaeTuTeNb 1Mo TIePBOi CTPOKe

‘2- -1 3
3 1 -5
4 —1 1
16) Permuts cuctemy
X+ V+ zZ=6,
Sx+ 4y + 3z =22,
10x+5y+ =z =23

17) Pemuts cuctemy
[ X — 2x: T+ 3x3 T+ x2=08,
) Ko+ 2xg— 2xy = —3,
—xy T+ 2x,—2x3+2x, =7,
l X — 3%+ x3— 2x,=08.

Oopaser gomaiHero 3aganus Ne 2 «IIpousBoanas u ee npuioxenus» (1 cemectp).

Bapmuant 1

1. Hammcars ypaBHEHHs KacaTeIbHOM 1 HopMamy K kpusoit * T 2 = 2¥ g touke Mo (3;-2).
Crenatp 4epTeK.

(x =t — sint,
2 3aKOH JBWKCHHS MaTePUATbHOMN TOUKH: “¥ — 1 — cost.

t== y=—3x-=
Iloxasars, yro npu 3 TPAaeKTOPHs JBIKCHUS NIEPECEKACT MPSAMYIO - V3( 3 )
YrOJl MEXAY TPACKTOPUEH U NPSIMOM.
3. UccnenoBath Ha HEMPEPHIBHOCT U CHIENATh CXeMAaTHYECKUH yepTex rpaduka (GpyHKInu B

OKPECTHOCTU TOYKHU pa3pbiBa

, 1 HaTH

-

. _
_ Blnex };r =

1
) P06 y=K p¥ " % .’ =
4. HaliTi yacTHBIC IPOU3BOTHBIC IIEPBOTO MOPSIKA (HYHKIIUN:

a) z = tg(x2y) 6) z=~/xIn(2x —3y +1).

5. IlocTpouTh T€N0, OrPaHUUYEHHOE TTOBEPXHOCTSAMU: X% + y*= 4 x+y+ =10, z=0 .

Oopasen nomamuero 3aganus Ne3 «Aurerpam» (1 cemectp).

Bapuanr 1



Bruuciautb

arctg®x dx N costx dx
L= ax 2. [5— 3. Va? +x%dx 4fFdx 58Sz
1-3x S — dx
6.fﬁdx 7.f ——dx 8.f — 9.f(2 — 3x)sinxdx 10)
z X
f bl & o dx fa dx
10.f cos5xsindxdx  11) © x(x—1)(x+2) 12) Y +1

12. BeraucimTh TIOIAb (PUTYPHI, OTPaHHICHHOHN JTHHUSMU:
xyv=12,y=0,x =1, x=ge"

13. Cnenath uepTexx GUrypbl, OrpaHUYCHHON JIMHUSIMUA, U HAUTH €€ TUIOIA/Ib:
vy =sinx,y =cosx,x =0, x =m.
14. Berancnuts 006EM TeNa, 00pa30BaHHOTO BpamieHneM BOKpyr ocu OX  ayru
o 1.2 -2
HenHol Jmann ¥ = — (e~ + e =) MEXy TOUKaMU X=-2 © X=2
15. Cnenatp 4epTeX U BBIYUCITUTH 00bEM Tesa, 00pa30BaHHOTO BpallleHueM (uUrypsl,

OrpaHUYEHHOMN JTUHUAME Y = Inx,y=0x=e BOKpyr ocu OX

O6pazen gomamHero 3aganusg Ne4 (2 cemectp) «OObikHOBeHHbIe AuddepeHunanbHbie
YPABHCHUSD).

Bapmuant 1

Saganus:

1) - 4) Haiitu o01riee pereHue JMHESHHOTO OHOPOAHOTO Au(hepeHINaTBEHOTO YPaBHEHHSL.
6) Permurs 3amauy Ko 151 muHeiHOro HeoqHOpoaHOTO AuddepeHInaibHOTO YypaBHEHHS.
5), 7) —9) Haiitu o01iee pelieHre TMHEHHOTO HEOHOPOAHOTo Au(hepeHIHaTBEHOTO YPaBHEHHS,
ypaBHeHus bepHyiuu.

1) 2y =3y — 2y = 0

2) ¥'— 2y +y = 0My(0; 1),y =3x +1

3) 4y" —4y'+5y=10

4) y®—2y"=0

5) v — 10y + 29y = xe®* + &5 cos2x — le

6) vy — 4y =8(sin2x — 3cos2x), y(0)=—1,¥y(0) =4,y (0) = 18

7) ¥V —4y=03x—2e

8) y' — 4y =9(sin2x — 3cos2x)
v +ay +ay =5

9) e
10) XY’ — 4y =23

11) yiy' +axyt=x
1
12)2y" + ycosx = :; (1 + sinx)cosx

Oopasen nomangero 3aganus Nes5 (2 cemectp) «Teopusi BepoITHOCTEH.

Bapmuanr 1



1. CkonpKkuMH CIOCOOAMHU MOXKHO COCTaBUThH pacmucaHue Ha | JeHb U3 4 MpeaMeToB, eCiH
BCETO U3y4daercs 7 MpeaAMETOB.

2. B ypHe 6 3enenbix u 4 xenteix mapa. Hayran BeiOuparor Tpu mapa. KakoBa BeposSTHOCTh
TOTO, YTO: &) OHH BCE 3€JICHbIC, 0) CpeIu HUX POBHO OJMH >KEJIThIN?

3. B kabunere pabotaror 6 MyxuuH W 4 >xeHIIMHBL. s mepee3na Haymady oToOpaHbl 7
yenoBeK. HaliTh BEposTHOCTB TOTO, YTO CpeAr OTOOPAaHHBIX JIUIL TPH JKEHIIIUHBI.

4. BeposiTHOCTh momNajgaHus B LieJb NEepBbIM cTpeikoM paBHa 0,7, a BropeiM — 0,9. Ctpenku
JIENIAI0T 110 OJJTHOMY BBICTpENY M0 LIeJU OJHOBPEMEHHO. OIpeneanuTb BEPOATHOCTh TOrO, UTO:
a) XOTs ObI O/IMH U3 HUX IOTAJIET B IeJIb; 0) TOIBKO OJJMH U3 HUX MOMAAET B LIETb.

5. I'py3pl JOCTaBISAIOT TpeMs BHJAMU TPAHCIOPTAa: PEYHBIM, JKEIE3HOJOPOKHBIM U
aBTOTPAHCHOPTOM. BeposiTHOCTH TOro, uto rpy3 OylIeT JOCTaBJIE€H PEYHBIM TPaHCHOPTOM,
coctasnsier 0,82, xene3HonopoxHsIM TpaHcnoptoMm 0,87, aBroTpancnoptom 0,90. Haiitu
BEPOSITHOCTh TOTO, UTO I'py3 OYJET JOCTABIIEH XOTsS Obl OJJHUM U3 TPEX BUJIOB TPAHCIIOPTA.

6. 'pynma cTyIeHTOB COCTOUT U3 5 OTIMYHUKOB, 10 XOpOIIO yCHeBarOmuX H 3 3aHMMAFOIIIXCS
cnabo. OTIMYHUKM MOTYT IOJIy4aTh Ha S3K3aMEHE TOJBKO «5»; XOpOIIO YCIIEBAIOIINE C
PaBHBIMH BEPOSITHOCTSIMU «4» U «5»; a ciabo ycrneBarolue — ¢ PaBHOM BEPOATHOCTHIO «4»,
«3» mmn «2». CnydallHO BBIOpAaHHBIM CTYAEHT MOJy4YWs Ha dk3aMmeHe «4». Kakoma
BEPOSITHOCTh, YTO OH YCIIEBAET €1a00 M eMy MPOCTO MOBE3JO0 ¢ Ounerom?

7. Ilonyuena mapTusi TeneBU30poB, U3 KoTopbix 70% caenmaHsl Ha 3aBojae B ropoie M, a
octanbsHble — B ropojie I1. BepositHocTh Opaka B mepBoM citydae paBHa 0,02, a BO BTOpOM —
0,07. HaiiTi BeposITHOCTb TOTO, YTO CIIy4aifHO BHIOpAHHBIN TEIEBU30p HE UMEET Opaka.

8. TlapkeTHBIH MMOJI COCTaBJICH M3 MPSIMOYTOJIBHBIX TUIUTOK pazMepoM 6 Ha 24 cMm. OnpenenuTsb
BEPOSITHOCTh TOTO, YTO YIaBIlas Ha IMOJI MOHETa PaJuycoM 2 CM IOJHOCTHIO OKaXeTcs Ha
OHOM IJIUTKE.

9. NmMeroTcst TpU OJIMHAKOBBIX HA BHJI YPHBI: B MIEpBOM 2 O€IbIX mapa u 3 4€pHBIX, BO BTOPOi - 4
OeNbIX U OJMH YEPHBIN, B TPETheH - Tpu Oenbix mapa. HekTo moaxoauT Hayraa K OJHOW U3
YPH ¥ BBIHUMAET U3 He€ OJMH LIap.

10. Haiitu BEepOSTHOCTH TOTO, YTO CPEIW B3ATHIX CIy4alHO TSATH JE€TAlCH JBE CTaHJApPTHBHIE,
€CJIM BEPOSITHOCTh TOTO, UTO KaXKJ1asl JeTalb OKaXKETCsl cCTaHaapTHOM, paBHa 0,9.

11. Ha nyru aBmxenus aBromoomiis 5 cBerodopo. Kaxaplii 3 HUX ¢ BeposTHOCTHIO 0,5
paspelaer Wiy 3arpelaer JanbHeiee aBmkenne. Halltu psjg pacrpenenaeHust U MOCTPOUTD
MHOTOYTOJIbHUK pacHpeesieHns Yucia cBeTo(hopoB, MPONHICHHBIX aBTOMOOUIIEM /10 NEPBOM
OCTaHOBKH. HaliTh 4nCOBbIE XapaKTEepUCTUKH JAHHOW CIy4ailHON BEJIMYHHBIL.

12,  Omubka wu3MepeHHs HEKOTOPOro pacCTOSHUA JAHHBIM HpPUOOpOM — cilydaiiHas
BENIMYMHA, pacIpeleieHHas [0 HOPMalbHOMY 3akOHy co cpexHuM 1,3 M wu
CpEeIHEKBapaTUYECKUM OTKIOHeHHeM, paBHbIM 0,8 M. HaliTu BeposSTHOCTH TOrO, HTO
OTKJIOHEHUE U3MEPEHHOTO 3HAYEHHSI OT HICTUHHOTO HE MPEB30MIET 10 aOCOIIOTHON BEIUYUHE
1,5 M. Yka3zatb UHTEpBaJ MPAKTHUECKHA BOZMOYKHBIX 3HAYCHHUH OITMOKH U3MEPEHUSI.

Oo0paselnr KOHTPOJLHBIX 32aJaHHH KOMILIOTEPHOro mnpakTukyma Nel (2 cemecTp), o4Has

topma.

Bapuanr 1

— 3 — Fain3
1. BBIYHCITHTH MUIOWA/b GUIYpBI, OTPAHUYEHHOMN acTpouoi X = 2€05° 1, y = 2sin’t.

2.Haiitu momaas Gpurypsl, orpanndeHHol auaned ¥ = (x — 2)Inx u ocero abenuce.
3.Haiitu juHy ydacTka kpusoit ¥ = arccose®, x € [—In5;—1n 2]

4.BpIYUCIUTD JJIMHY TIEPBOTO BUTKA clUpanu X = tsint, y =tcost, z=1¢, 0=t = m
5.Haiitu 06bem ¢urypsl, 00pa3oBaHHON BpallleHUEM KPUBOJIMHEHHON Tpanenuy, orpaHn4eHHON

2z _ T T
IMHUAMUA Y =cos“x, v =0 x € [— ;], BOKpyr ocu OX.

]
2



6.Haiitu 006bem ¢urypsl, 00pa3oBaHHON BpallleHUEM KPUBOJIMHEHHOH Tparenuu, OorpaHn4eHHON
- 2 s — —
JUHUAMHU X = sin® ty=cos“t, teE [D;:], x=0,yv=0 BOKPYT OCH OX.

7.Haiitu 006bem ¢urypsl, 00pa3oBaHHON BpallleHUEM KPUBOJIMHEHHON Tpanenuu, orpaHn4eHHON
B, 2
muausMu ¥ = Yx + 1, x = 0, ¥ = 0, Bokpyr ocu OY.

Oo0pa3elnl KOHTPOJLHBIX 33JAHUNH KOMILIOTEPHOro NpakTHKkymMa Ne2 (2 cemecTp), oYHasd

topma.

Bapmuanr 1

3aganus:

1) -4) Haiitu oO1iiee pelieHne JTMHEHHOTO 0THOPOHOTO (D (HEpEHIIMATEHOTO YPaBHEHHSI.
6) Pemuts 3amauy Ko st iMHEHHOTO HEOTHOPOJHOTO T depeHIINaIbHOrO ypaBHEHMS.
5), 7) —9) Haiitu oO1iee peleHre TMHEHHOTO HEOAHOPOIHOTO UG (EpeHIIHATBHOTO YpaBHEHHS.
1) 2y =3y — 2y = 0

2) y' =2y +y= 0 My(0;1),y=3x+1

3) 4y —4y' + 5y = 0

4) yi —2y" = 0

5) v — 10y + 29y = xe™ + e cos2x— x:,

6) v —4y =8(sin2x — 3cos2x), y0)=—-1,yv (0} =4,y (0) = 18

7) vy —4y=03x— 2)e™™

g) ¥ — 4y =9(sin2x — 3cos2x),

—&X

v +4y +4y ==

9) -

Oo0paselnr KOHTPOJLHBIX 33aJaHHH KOMILIOTEPHOro NpakTHKyMa Ne3 (2 cemecTp), odHaf

g!O[!Ma.

Bapmuant 1

Nel. TlpoBeneHHble HCHBITAaHUSI Ha pacTsDKEHHE OOpa3loB KOHCTPYKIIMOHHOM CTalu Jalu

2\.
CJICAYIOIIUC 3HAYCHUA I MAKCUMAJIBHOT'O HAITPSI?KCHU A (Kr/ CM )

3100 4000 3800 4100 3400
4200 3700 3900 3200 4100
3800 4200 3500 4000 3900

Haiitu noseputenbHble MHTEPBAJbl AJISI CPEAHEr0 3HAYEHUs MAKCUMAaJIbHOTO HAIPSKEHMS C
HajexkHOCThI0 0,95 W cpelHEeKBaApaTUYECKOIO OTKJIOHEHHMsS OT CpPEAHEro 3HaueHHus C
Hage)kHOCThIO 0,99. IlpuHATH, 4TO ompenenseMas BEIWYHMHA paclperesieHa MO0 HOPMAIBHOMY
3aKOHY.

Oo0paselnr KOHTPOJLHBIX 3AJAHUH KOMILIOTEPHOro npakTukyma Ned (2 cemecTp), OYHAHA

topma.

Bapmuanr 1

Nel. Tanuble omnbiTa MpUBeieHb! B Ta0nuie B 0e3pa3mepHoM Buje. [lonaras, 4o X U Y CBSA3aHBI
3aBHCHMOCTBIO Y = aX + b, ompenenuts koddduimentsl 2 ¥ b MeTomoM HaMMEHBIIMX
KBaJIpaTOB.

X 0 1 2 3 4 5 6 7 8 9




y 30 29,1

28,4

28,1

28,0 | 27,7

27,5 27,2

27,0 26,8

3. MeToauueckue MaTepualjbl, onpeac/Jasiiolue npoueaypbl OMCcHUBaAHUS

[Ipouenypa

IIPOBECHUS

IIPOMEKYTOUYHOU

arTecralluu u

TEKyLIEro

KOHTPOJIS

YCIICBAEMOCTH PErIaMCHTUPYCTCA JIOKAJIbHBIM HOPMATUBHBIM aKTOM, OHNPCACIAIOIINUM IMOPAIOK

OCYIIIECTBIICHHS
00yJaromuxcs.

3.1.

TEKYILETO

KOHTPOJIS

YCIIEBAEMOCTH |

IIPOMEKYTOYHOU

aTTeCTalunu

Ilpoyedypa oyenusanusi npu npogedeHuU NPOMENCYMOUYHOU ammecmayuu

ooyuarowuxcsi no oucyuniuve 8 opme K3ameHa u/unu oupgepenyuposanHoco 3avema
(3auema c oyeHKol)

[TpomexxyTouHasi aTTecTalysi 0 JAUCIHUILIAHE B (opMe dK3aMeHa MpoBoauTcs B 1 U 2

ceMecTpe.

I/ICHOJII)3YIOTC$I KpUTCpUHM W LIKAJIa OLUCHHBAHUA,

ykazanHeie B 1.1.2. Ornenka

BBICTABJIACTCA MPEIIOAaBaTCIICEM HHTETPAJIBHO 110 BCEM IMOKA3aTCIIAM U KPUTCPUAM OLICHUBAaHUA.

Hwxe npuBeneHs mpaBuiia OlleHUBaHUS (POPMUPOBAHUS KOMIIETEHITUN 0 MOKAa3aTeto
OlLIEHUBaHUS «3HAHU.

N YpoBEeHb OCBOEHHS U OLICHKA
Kpurepuit
«2» «3» «4» «5»
OILICHUBAaHUA
(HEeYOBIIETB.) (ymoBieTBop.) (xopor10) (oTMuHO)
3HaeT TEpMUHBI U
3HaHme 3HaeT TePMHUHBI U OIpeaeeHus,
He 3naer OIpeesieHus, HO MOJKET
TEPMHUHOB U 3HaeT TePMHUHBI U
" TEPMHHOB U JIOITYCKAeT KOPPEKTHO
OTIpENECICHUN, . onpeaeIeHus
N onpeaeeHun HETOYHOCTU chopmyaupoBaTh
HOHATUN
(bOopPMYITUPOBOK Ux
CaMOCTOSATEIBLHO
3HaeT OCHOBHEBIE
He 3naer 3HaeT OCHOBHEIE
3aKOHOMEPHOCTH,
3Hanue OCHOBHBIE 3HaeT OCHOBHBIE | 3aKOHOMEPHOCTH,
COOTHOIIICHHS,
OCHOBHBIX 3aKOHOMEPHOCT | 3aKOHOMEPHOCTH, COOTHONIECHHS, S —
3aKOHOMEPHOC 1585 COOTHONIECHHS, MIPUHIIUIIBI P
N MOCTPOEHUS
TEU U COOTHOIIICHHS, MIPUHIIUIIBI MOCTPOEHUS .
o N 3HaHWUH, MOKET
COOTHOIICHHU, MPUHIIUIIBI MOCTPOEHUS 3HaHWUH, UX
N CaMOCTOSATEIbHO
MPUHITUIIOB MOCTPOEHUS 3HAHUN UHTEPIPETUPYET
N UX MOJIyYUThb U
3HAHUN U UCIIOJIb3YET
HUCIOJIL30BaTh
. Oo0magaer
O0BéM .
3HaEeT TONBKO TBEPIBIM U
OCBOCHHOTO He 3naer o
o OCHOBHOH MMOJIHBIM 3HAaHUEM
Marepuana, 3HAUYUTENHLHOH 3HaeT maTepuan
Marepuan Marepuaia
YCBOEHHUE BCEX JacTH IUCHUIIINHLI B
JHMCHMIUIMHEL, HE N JMCHMIUINHEL,
IUIAKTUIECKH Marepuana 00BéMe
YCBOMJI €T0 BJIaJeeT
X €qUHUI] MUCIUAILINHEI Ny
IeTanen JOIIOJTHUTEILHEI
(pa3nenoB)
MU 3HaHUSIMU
IlonHoTa He ma€t otBeThI . .. Jla€Tt mojHsbIe,
JIa€T HemoIHbIe Jla€t oTBETHI Ha ..
OTBETOB Ha Ha pa3BEPHYTHIE
OTBETEHI HAa BCE BOIIPOCHI, HO HE
MIPOBEPOUHBIE OOJIBIIIMHCTBO OTBETHI HA
BOIIPOCHI BCE - IIOJIHBIE
BOIIPOCHI BOIIPOCOB IIOCTAaBJICHHBIE




YpoBEHb OCBOEHHS U OLICHKA

Kpurepuit
PHTCEP @2» B3» «y «5»
OILICHUBAHUSA
(HeynoBneTB.) (ynoBneTBop.) (xopor10) (oTMuHO)
BOIIPOCHI
OIIYCKAaEeT
Homy B otBeTe B otBeTe
[TpaBUIIBHOCTE | TPyObIe OMUOKHU
AMEIOTCS AMEIOTCS
OTBETOB Ha P U3JI0KEHUU OTBeT BepeH
CYILIECTBEHHBIE | HECYIIECTBEHHBIE
BOIIPOCHI OTBETA HA
OLINOKH HETOYHOCTH
BOIIPOC
Wzmaraer 3nanus
B JIOTHYECKOH
Wzmaraer WMznaraer 3nanust | M3naraer 3Hanus
. IIOCJIEOBATEIBH
3HaHus 0e3 C HapylIeHusiIMA | O6e3 HapyIIeHUN B oCTH
JIOTUYECKOU B JIOTHYECKOH JIOTUYECKOH i
CaMOCTOSATEIHLHO
OCJIEIOBATENILH | IIOCIENOBATENbH | IIOCIENOBATEIbH X
oCTH 0oCTH 0CTH
UHTEPIPETUPYS U
aHATM3UPYA
Brinoaaser
YETKoCTh He MOSICHSIIOIINE
Brimosasger Brinonaser
W3JI0KEHUS 1 WUTIOCTPUPYET PUCYHKH U
[MOSICHSFOIIMIE MMOSICHSFOIIMIE
HWHTEpIpeTau U3JI0KEHUE CXEMBI TOYHO U
N CXEMBI U PUCYHKH U
W 3HAHUH MOSICHAIOIIIMHA aKKypaTHO,
PUCYHKH CXEMBI
CXEMaMH, packpbIBas
HEOPEKHO U C KOPPEKTHO U
PUCYHKaMHU U MTOJTHOTY
omrnOKaMu [IOHSTHO
npuMepamMu YCBOEHHBIX
3HAHUNA
Homyckaer I'pamoTHO M
Hesepno
HETOYHOCTHU B I'pamoTHO M O TOYHO H3JIaraeT
nA3JIaracT u
A3JI0KEHUU U CYIIIECTBY 3HAHHA, JeJIaeT
HHTEPIPETHPYE
WHTEPIPETAMK | W3JIaraeT 3HAHUS | CaMOCTOSTEIIbHbI
T 3HAHUA N
3HAHUHA € BBIBOJIBI

Huxe IIPUBCACHEBI ITIpaBUjia OLICHHUBAaHUA (bOpMI/IpOBaHI/IH KOMHCTCHHI/II‘/'I 10 IIOKa3aTeCiIro
oneHuBanus «HaBbpIKM HAaYaIbLHOTO YPOBHSI».

Kpnrensii YpoBeHb OCBOCHHUS U OLICHKA
PHTED «2» «3» «y «5»
OLICHUBAHUA
(HeyHOBIIETB.) (ymoBneTBop.) (xoporo) (OTIIMYHO)
N [Ipumensier
HcneiThIBaeT be3 3aTtpynHenuit
HaBbeikn He moxer TEOPETUUECKHUE
3aTpyAHEHUS 11O BBIOMpAET
BbIOODA BBIOpATh 3HAHUA IS
BBIOODY CTaHJAPTHYIO
METOIUK METOUKY BBIOOpA
METOINKHU METOUKY
BBIIOJTHEHUS BBIIOJTHEHUS METOINKHU
o o BBINOJTHEHUS BBINOJTHEHUS
3aJaHuH 3aJaHuH N N BBIIOJTHEHUS
3aJaHuH 3aJaHuH N
3aJaHuN
HNwmeet HaBBIKU
HMeet HaBBIKU HNmMmeeT HaBbIKHI
Hasrixku He umeer BBIIOJIHEHHUS KaK
BBIIOJHEHUSI BBINOJIHEHUS
BBIIIOJTHEHUS HaBBIKOB CTaHJApTHBIX,
N TOJBKO MPOCTHIX TOJIBKO
3aJaHuN BBIIIOJTHEHUS TaK "
o THIOBBIX CTaHJAPTHBIX
pa3IuyHOMI yueOHBIX HECTaHJapPTHBIX
N y4eOHBIX y4eOHBIX
CJIOKHOCTH 3aJaHuH N N y4eOHBIX
3aJaHuH 3aJaHuH o
3aJaHun
Haspixu Jonyckaer Honyckaer Honyckaer He nomyckaer




YPpOBEHb OCBOCHHSI M OLICHKA

Kpurepuit
OHEHHBEHHH «2» «3» «4» «5»
(HeynoBneTB.) (ynoBneTBop.) (xopor10) (OTIIMYHO)
CaMOTIPOBEPK | TpyObIie OMHMOKH OIINOKYU TIPH OIKOKH NpH OIINOOK MpH
u. KagecTBo | mpu BBIMOJTHCHUN BBITIOJTHCHAH BBITIOJTHCHUH BBITIOJTHCHHUH
chopMupoBa 3alaHuH, 3a7laHuM, 3aJlaHui, HE 3alaHU I
HHBIX HapYIIAOIINE HapyLIECHUS HapyIaIime
HaBBIKOB JIOTUKY PEIICHUS | JIOTUKU PEIICHUS | JIOTHKY PEIICHUS
3a/1a4
Hasrbiku
aHanusa HcnbiThiBaeT Henaer CaMocCTOsTETHHO
pe3ynbTaToB Henaer 3aTPYAHECHHS C KOPPEKTHBIE aHATN3UPYET
BBITIOJTHEHUSI | HEKOPPEKTHBIC | (OPMYITUPOBAHH BBIBO/IBI 110 pe3yNbTaThI
3a/IaHUH, BBIBOJIBI €M KOPPEKTHBIX pe3yibraTamMm BBITIOJTHEHUS
pelIeHus BBIBOJIOB pelieHus 3a1auu 3a/IaHuM
3a/1a4
He moxert
HaBpiku Brimonasier Beimonuser
TPOUJUTFOCTPUPOB Beimosnser
MpeACTaBICH MOSICHSTFOIIIHE MTOSICHSTFOIIIHE
aTh peIICHNE TTOSICHSTFOIIIHE
us CXEMBI 1 PUCYHKH U
3a/1auu PUCYHKH 1
pe3ynbTaToOB PUCYHKH CXEMBI
MTOSICHSFOIITMH CXEMBI BEPHO U
pereHus HEOPEKHO U C KOPPEKTHO U
CXeMaMmH, aKKypaTHO
3a1a4 omrnOKaMu [IOHSTHO
PUCYHKAMHU
3.2. Ilpoyedypa oyenueanus npu NpPOBEOCHUU NPOMEI’CYMOUHOU  ammecmayuu

00yuawWuxcs no Oucyuniune 8 hopme 3auvema

[IpomexyTouHas aTTecTalus 1Mo JUCHUIUIMHE B (hopMe 3a4€Ta HE TPOBOAUTCA.

3.3. IIlpoyeoypa

OYEeHUBAHUA

npu

nposedeHuu

NPOMENCYMOUHOU

ammecmayuu

00VHaAOWUXCs N0 QUCYUNIUHE 8 (hopMe 3auumbpl KYpPCcosou pabomol (Kypco8oco npoexma)

[IpomexxyTouHas

aTTcCTanuia

1o JUCHUITIINHE B

paboThI/KypcOBOTO MPOEKTa HE TPOBOAUTCA.

dbopme

3allIUThI

KypCOBOM




[Tpunoxenue 2 k paboueil mporpamme

Hludp HaumeHoBaHue TUCHMIUIMHBI
b1.0.08 Briciias maremaTuka
Kox HanpaBieHus noaroroBku / 21.03.02
CHEIMAIBHOCTH
Hamnpapnenue moarotoBku / .
3eMIIeyCTPOMCTBO U KaJaCTPhI
CHEIHAIbHOCTb
Haumenosanue OIIOII 3eMIIeyCTPOMCTBO M KaJaCTPhI B TPAOCTPOUTEIHHOM
(HarpaBJIEHHOCTH / TPOWIIB) JIEATEIIbHOCTH
I'ox Hauana peanusaruu OITOI1 2025
Yposenb 06pazoBaHus OakanaBpuar
®dopma 00ydyeHus OYHas
"o pazpaboTku/0OHOBIICHUS 2024

Ilepeyenb yueOHBIX H3JAHUH U Y4eOHO-METOAMYECKHUX MATEPHAJIOB

[Teyatnbie yueOHble u3nanus B HTb HUY MI'CV:

KonuuectBo
Ne ABTOp, Ha3BaHHEC, MECTO U3aaHU, N3JaTCIbCTBO, 'O U3aaHUA, KOJTHYCCTBO OK3EMILIAPOB
/1 CTpaHUI] B OMOIMOTEKE
HUY MI'CY

Karan, M. JI. Marematuka B cTpouTensHoM By3e. uddepeHmansHoe HCIUCTICHNE :
[yueOnuk mis By3o8] / M. JI. Karan, M. B. CamoxuH ; [per.: A. B. Ueukun, 0. IO. 236
Kouetkog]. - M. : U3a-Bo ACB, 2012. - 242 c. : un. - bubmiorp.: c. 240 (8 Ha3B.). -
ISBN 978-5-93093-821-0

PemeOamK k cOOpHUKY 3a/1a9 TIO KypCY MaTeMaTH4ecKoro anaiamsa bepmana : yaeOHOe
2 |nocobue. - Cankr-IlerepOypr [u ap.] : Jlans, 2011. - 607 c. : ni., Tadmn. - ISBN 978-5- 199
8114-0887-0

Knerennk, JI. B. COopHUK 3a7a4 110 aHAJTUTUYCCKONH FeOMETPHH : y4ued. mocodue
mis Bry3oB / JI. B. Kierennk ; mox pen. H. B. Edbumosa. - U3a. 17-e, crep. -
3 Cankr-IlerepOypr ; Mocksa ; Kpacaonap : Jlaus ; ITpodeccus, 2010. - 223 c. : ui. 443
- (Kmaccuueckas yueOHas nuTeparypa mo matematuke) (Kimaccnueckue 3agauHuKu
M TPaKTHKyMbl. 3HaHUE. YBEPEHHOCTh. YcmexX) (YJYeOHHMKH [IsI BY30B.
CrenmanbHas Jutepartypa). - ISBN 978-5-8114-1051-4. - ISBN 5-93913-037-2

Kynpssues JI. JI. Kypc MaTemarnueckoro anamm3a : yaeOHUK 1 6akanaBpos / JIL.
. KynpsiBues ; MockoBCkui (hM3HKO-TEXHUIECKHI HHCTUTYT. - 6-€ u31. - MockBa
: FOpaitr, 2012. - (bakanasp. ba3ossrit kypc). T. 1. - 703 c. : mi., Tabmn. - [Ipeam.-
HMEH. yKa3.: c. 685-694. - ISBN 978-5-9916-1807-6

10

Bbepmant, A. ®. Kpatkuii kypc MareMaTH4eCKOro aHaju3a : y4el. rmocodue s
By30B / A. ®@. bepmant, U. I'. Apamanosuu. - U3n. 16-e, crep. - CIIG. ; M. ;
Kpacuopnap : Jlans, 2010. - 736 c. : un. - (Knaccudeckast yueOHas iuteparypa 1mo 380
MatemaTuke) (YueOHMKM ans By3oB. CrenuanbHas nuTeparypa). - Tabmuma
uHTerpasio: c. 731-735. - bubmorp.: ¢. 736 (14 Ha3s.). - ISBN 978-5-8114-0499-
5

AnanuTtnueckas reomerpus. IlpakTukym : ydeOHOoe mocoOHMe AJsl CTYIEHTOB,
oOyvarommxcst M0 mporpaMme OakamaBpuata 1o HampasieHuo 270800
6 | "CrpourensctBo" / Mock. roc. crpout. yH-T, Kad. Beiciieii maremaruku ; [E. b. 25
Mamnsimesa [u np.]. - Mocksa : MI'CVY, 2014. - 98 c. : uin., Tabxa. - bubnuorp.: c. 96
(6 nasB.). - ISBN 978-5-7264-0826-2




Jluneitnas anrebpa. Ilpaktukym : yueOHOe TmocoOMe Ui  CTYIEHTOB,
oOyuarommxcst 1o HanpasieHuto 270800 "CtpourtensctBo" / MOCK. TOC. CTPOUT.
yH-T, Kad. Beiciieii matematukwm ; [T. H. Turosa [u ap.]. - Mocksa : MI'CY, 2014.
- 134 c. - bubmmorp.: c. 133 (11 na3g.). - ISBN 978-5-7264-0825-5

25

DneKTpoHHBIC y4eOHBIC U3aHUs B DJIEKTPOHHO-O0nOaroTeunbix cucremax (9bC):

Ne ABTOp, Ha3BaHKE, MECTO U3JAHUSI, TOJ U3IaHUS, Ccplka Ha yueOHOE U3/IaHUE B
n/m KOJIMYECTBO CTPAHMIL 9BC
Bopounna, E. Bb. Marematuyeckuii a"anmmu3 : ydeOHOE https://www.iprbookshop.ru/
1 |mocobue/ E. b. Boponnna. — 2-e uzn. — Caparos : Hayunas 81022.html
kuura, 2019. — 159 ¢. — ISBN 978-5-9758-1745-7.
Ananmutryeckas reomerpus. [IpakTukym : ydeGHOE Tocobue http://lib-04.gic.mgsu.ru/lib/
JUISL CTYACHTOB, 00YyYalomuXcs 1Mo mporpamme OaxkajgaBprara 2012%20-%202/115.pdf
o |10 HAmpaBJeHMIo 270800 "CtpoutensctBo" / Mock. roc.
crpout. yH-T, Kad. Beiciieir matematuku ; [E. b. MambimieBa
[t aop.]. - MockBa : MI'CY, 2014. - 98 c. : wun., Tabm. -
Bubnuorp.: ¢. 96 (6 Hasg.). - ISBN 978-5-7264-0826-2
Kysuna, T. C. Beicmias Matemaruka: jgekuun (1-i cemecrp) : http://lib-04.gic.mgsu.ru/lib/
yuebnoe nocodue / T. C. Ky3una, JI. }O. @pumrep ; [pew.: A. 2015%20-%202/45.pdf
3 |A. Mensenes, M.U. CmupHOB] ; MOCK. TOC. CTPOUT. YH-T. -
Mocksa : MI'CY, 2014. - 69 c. : tabn., wi - ISBN 978-5-
7264-0924-5
JIuneiinas anredpa. IIpakTukyM : ydeOHOe IOCOOME IS http://lib-04.gic.mgsu.ru/lib/
CTYIEHTOB, oOy4arommxcs 1o HampasieHuro 270800 2012%20-%202/116.pdf
4 "CtpoutenbetBo" / Mock. roc. crpout. yH-T, Kad. BeIcIIEi
matematukMm ; [T. H. TuroBa [m ap.]. - Mocksa : MI'CY,
2014. - 134 c. - bubmaorp.: c. 133 (11 nass.). - ISBN 978-5-
7264-0825-5
[Tepeuens yueOHO-MeTomuueckux mateprasioB B HTb HUY MI'CY:
li\jgn ABTOp, Ha3BaHKE, MECTO M3IAHMSI, U3IATEIBCTBO, TOI U3MaHUsA, KOIMIECTBO CTPAHMIT

Jluneitnas anreOpa W aHaTUTHYeCKas reoMeTpus. [Ipenensl 1 HempephIBHOCT, IIPOU3BOIHAS U e
MIPUMEHEHHS | METOIUYECKOe TI0cO0ue I CTYIEHTOB 1-T0 Kypca, 00yJarommxcs 1Mo mporpaMMe
OakamaBpuata mo HampasineHnro 270800 "CtpourtenbcTBo" / MOCKOBCKHH TOCYIapCTBEHHBIH
CTpOUTENbHBIN yHUBepcuTeT ; [per. B. M. Maxkapos ; coct.: O. M. Bopoxeiikuna [u mp.]. -
Mocksa : MI'CVY, 2013. - 74 c. http://lib-04.gic.mgsu.ru/lib/2012%20-%202/68.pdf - 25 sks.

[IponsBoxHas (GyHKIIMH OMHOW MEPEMEHHON : METONWYECKHE YKa3aHUA U BapUAHTHI 3aJaHUN TS
CaMOCTOSTEIBbHON PadOTHI CTYIeHTOB 1 Kypca JHEBHOI'O OTAEIEeHUs, 00yJaromuXcs 0 IporpaMme
OakamaBpuata mo HampasieHnro 270800 "CtpouTenbCTBO" W CTYAEHTOB, OOYYArOIIUXCS TIO
cnennanbHOCcTH 271101 "CTponTenbCcTBO YHHKANBHBIX 3IaHUN M coopyxeHui" / Mock. roc.
cTpout. yH-T, Kad. BeIcIIei MaTemaTuky ; [cocT.: E. E. Acceepa [u ap.] ; peu. B. . Makapos]. -
Mocksa : MI'CVY, 2014. - 60 c. http://lib-04.gic.mgsu.ru/lib/2012%20-%202/103.pdf — 130 sks3.

Heomnpenenennslil uaTerpan : [QIEKTPOHHBIN pecypc] : METOOUYECKHE YKa3aHUA K IPaKTHYECKUM
3aHATUSIM U CaMOCTOSATENBHOM paboTe i 00YyYaroLIMXCsl IO MpOorpamMmaM CIELHAIUTETa BCeX
VYI'CH, peamusyembix HUY MI'CY / Han. wuccienoBar. Mock. roc. CTPOMT. YH-T., Kad.
MpUKIaJHON MaTeMaTtuku ; cocT.: JI. FO. ®@pumrep [u ap.] ; [pen. B. . Makapos]. - Mocksa :
MUCHU-MI'CY, 2019. - (MaremaTuka). - URL: http://lib-04.gic.mgsu.ru/lib/Metod2019/8.pdf.



http://lib-04.gic.mgsu.ru/lib/2012%20-%202/68.pdf

[Tpunoxenne 3 k paboueii mporpamme

Hludp HaunMeHnoBanue 1uCHUILINHEL

b1.0.08 Bricirag maremaruka

Kox HanpaBieHus noarotroBku /

21.03.02
CTEUATBHOCTH
HamnpaBnenue moarotoBku / .
3eMIIeyCTPOMCTBO M KaAacTPhI
CIEUAITBHOCTD
Haumenosanue OIIOII 3eMIIeyCTPOMCTBO M KaJaCTPhI B TPAOCTPOUTEIHHOM
(HarpaBJIEHHOCTH / TPOWIIB) JIEATEIIbHOCTH
I'on Havana peanusaruu OITOI1 2025
Yposenb 06pazoBaHus OakanaBpuar
®dopma o0yueHus OYHas
I"on pazpaboTku/0OHOBIEHUS 2024

Ilepeyenb nmpogeccHOHAIBHBIX 023 JaHHBIX 1 HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

HaunmenoBauue

DJIEKTPOHHBIN aJipec pecypca

«Poccuiickoe oOpazoBanue» - penepaibHbIN MopTanl

http://www.edu.ru/index.php

Hayunas snektponHast Oubinorexa

http://elibrary.ru/defaultx.asp?

DnexrponHas oubauoreynas cucrema IPRbooks

http://www.iprbookshop.ru/

®denepanbHas YHUBEPCUTETCKAas KOMITBIOTEPHAs CETh
Poccun

http://www.runnet.ru/

Nudopmanmonnas cucrema "EnuHOe OKHO JoCTyma K
00pasoBaTelbHBIM pecypcam"

http://window.edu.ru/

Hayuyno-TexHuuyeckuii JKypHall 1O CTPOUTEIBCTBY U
apxurekrype «BectHuk MI'CY»

http://www.vestnikmgsu.ru/

Hayuno-rexauueckas 6ubmmoreka HUY MI'CY

http://www.mgsu.ru/resources/Biblioteka/




[Tpunoxxenue 4 k paboueit mporpamMme

Hludp

HaumenoBanue JAUCIHHUITIIMHBI

b51.0.08

Bricmiag MmatemMaTuka

Kox HanpaBieHus noaroroBku /

21.03.02
CTEUATBHOCTH
HamnpaBnenue moarotoBku / .
3eMIIeyCTPOMCTBO U KaJaCTPhI
CIEUAITBHOCTD
Haumenosanue OIIOII

(HanpaBIeHHOCTH / TPOhWUIIB)

3eMJIeyCTPONUCTBO U KaJacCTPhl B IPaf0CTPOUTENIBHOM

JeSITeITbHOCTH
I'on Havana peanusaruu OITOI1 2025
Yposenb 006pazoBaHus OakanaBpuar
®dopma o0yueHus OYHas
I"on pazpaboTku/0OHOBIEHUS 2024

MatepuajibHO-TEXHHYECKOE M MPOrpaMMHoe o0ecriedeHue U CIUIINHbI

HanmenoBanue crieruaibHbIX
MOMEIIeHNH 1 TOMENIEHUN TS
CaMOCTOSITEIbHOH PabOoThI

OcHaILIEHHOCTh

CIICOuaJIbHBIX HOMeIIIeHI/Iﬁ nu
MMOMENTEHNUH I

CaMOCTOSATENBHON PabOTHI

ITepeueHb NHIIEH3UOHHOTO
MIPOrPaMMHOT0 00eCTICY CHUSI.
PexBU3UTHI TOATBEPKIALOIIETO
JIOKYMEHTa

AY]I 219 VJIK
MynsTUMenuitHag ayAuTOpUs
IUTS TIPOBEICHNUS 3aHATHI
JIEKITIOHHOTO TUTIA U
MPAKTUYECKUX 3aHATHM,
TPYIIOBBIX U
WHIBUIYaTbHBIX
KOHCYJIbTalLIMi, TEKYILETO
KOHTPOJISL ¥ IPOMEXYTOUHOU
aTTecTaIn

Pabouee mecTo
MperoaBaTes, padoumne
MecTa 00yJarOIIUXCS
MHuorodyHKIIHOHAIbHAS
CEHCOpHAs MaHeNb
0TOOpaKeHUs HHPOPMAITUN

K-Lite Codec Pack (ITO
npefocTaBisiercs: OecIaTHO Ha
yenoBusx OpLic (He Tpebyercs))
MS OfficeProPlus [2013;100]
(Horoeop Ne 109/9.13 AO HIYV ot
09.12.13 (H1Y-13))
Note [3.1.4] (Torosop Ne017-2A44/18
or 23.07.2018 r.)

Ayn. 525 KMK
MynbTuMenuiiHas ayAUTOPUS
IUIS1 IPOBEACHUS 3aHATUH
JICKIMOHHOTO THIIA U
MIPAKTUYECKUX 3aHATHH,
IPYIIOBBIX U HHAWBUAYAIBHBIX
KOHCYJIbTaLIM, TEKYILETO
KOHTPOJISL U IPOMEKYTOUHOU
aTTeCTaLlUH.

Pabouee mecTo
rpenoxaBatens, padbodne
MeCTa 00YJarOIIUXCS
OcHoBHOE 000pyIOBaHHE:
HNHTepakTUBHBINA qUCIUIICH
Smart mogens SBID-
MX275-V2 (B cocTaBe
WHTEPaKTUBHOM ITaHEeNN)

Android [8] (CPIIO (ue Tpebyercs);
OpL)

Ayn. 527 KMK

MynbTuMenuiiHas ayAuTopust

JUIS1 IPOBEICHUS 3aHATUH

JIEKIMOHHOTO THIIA U

MPAKTUYECKUX 3aHSATH,
TPYNIOBBIX U MHIUBUAYaJIbHBIX

KOHCYJbTAIMH, TEKYILETO
KOHTPOJISL U TIPOMEXKYTOUHOU

aTTeCTalUH.

Pabouyee mecTo
MpernoiaBarens, padoyre
MecTa 00yJaronuXcs
OcHoBHOE 000pyIOBaHUE:
HHTtepakTuBHBIA qucIien
Smart mogens SBID-
MX275-V2 (B cocraBe
WHTEPAKTUBHOM MaHEIH )

Android [8] (CPIIO (ue Tpebyercs);
OpL)

Ayn. 310 KMK
KomneroTepHsIif kiacc.

PabGouee mecTo
mperoaaBarers, padboune

Anaconda 3 [2021] (ITO
MIPEIOCTABIISIETCS OSCIIIaTHO Ha

MeCTa 00YJarOIIUXCS

ycaoBusix OpLic)




Hocka mon mapkep.
Monutop / Samsung 21,5"
S22C200B (28 mT.)
Cucremssbiii 6mok Kraftway
Idea KR71 (28 mT.)
OKkpaH / MOTOPU30BaHHEIH

Adobe Acrobat Reader [11] (ITO
NPeNOCTaBIsIeTCs OECIIaTHO Ha
ycnoBusix OpLic)
LibreOffice (I1O mpenocrasnsiercs
OecrutatHO Ha ycnosusix OpLic)
Mathcad [Edu.Prime;3;30] ([orosop
Ne 109/9.13_AO HWY ot 09.12.13
(HY-13))

Mathworks Matlab [R2008a;100]
(Joroeop 089/08-OK(1OII) ot
24.10.2008)

MS OfficeEnt [2007;300] ([orosop Ne
097/07-OK UOII ot 16.11.07 (HUVY-
07))

Python 2.7 (I1O mpenocraBnsiercs
OecraTHO Ha ycnoBusx OpLic)
Python 3.8 (I1O mpenocraBnsiercs
OecraTHO Ha yenoBusx OpLic)

Ayn. 312 KMK
KomnbroTepHbIil K1acc.

Pabouee mecTo
npernojasarens, paboume
MecTa 00yJaronXxcs
Hocka noa Mapkep.
Mounwutop / Samsung 21,5
S22C200B (28 mir.)
Cucremnsnrit 6510k Kraftway
Idea KR71 (28 mrt.)
DKpaH / MOTOPU30BaHHBIN

Anaconda 3 [2021] (TTO
MPeOCTaBIIsieTcsl OECIIaTHO Ha
yenosusix OpLic)

Adobe Acrobat Reader [11] (TTO
MPeoCTaBIIsIeTcsl OECIIaTHO Ha
yenosusix OpLic)
LibreOffice (ITO mpemgocraBnisercs
OecmuraTtHo Ha ycnoBusx OpLic)
Mathcad [Edu.Prime;3;30] (JloroBop
Ne 109/9.13_AO HIY ot 09.12.13
(H1Y-13))

Mathworks Matlab [R2008a;100]
(Horosop 089/08-OK(MOII) ot
24.10.2008)

MS OfficeEnt [2007;300] (Horosop Ne
097/07-OK UOIT ot 16.11.07 (HUVY-
07))

Python 2.7 (ITO npemocrassiercs
OecraTHO Ha yenmoBmsix OpLic)
Python 3.8 (ITIO mpenocrasisiercs
OecrmaTHO Ha yenoBmsix OpLic)

[Tomemenue s
CaMOCTOSATEINBHON PabOTHI
00y4aroMmXxCcs

Ayn. 41 HTB
Ha 80 mocagoYHBIX MECT
(pabouee mecTo OMONMHOTEKAPS,
paboure Mecta 00yJarOIIIXCS)

Kommwrorep/ TUIT Ne5 (2
IIIT.)
Kommrerorep Tun Ne 1 (6
IIIT.)

Mownwutop / Samsung 21,5"
S22C200B (80 mr.)
[Inorrep / HP DI T770
IIpuntep / HP LaserJet
P2015 DN
[puntep /Tun Ne 4 v/T
IIpunatep HP LJ Pro 400
M401dn
Cucremnslit 610k / Kraftway
Credo tum 4 (79 mwir.)
OnekTpoHHOE TabJI0
2000*950

Adobe Acrobat Reader DC (I1O
IpeaocTaBisieTcs: OecIIaTHO Ha
yenmosusix OpLic)

Adobe Flash Player (ITO
IpeaocTaBisiercs: OecIIaTHO Ha
ycnoBusix OpLic)

APM Civil Engineering ([loroBop Ne
109/9.13_AO HUY ot 09.12.13
(HNV-13))

ArcGIS Desktop ([orosop nepenauu €
ECPU CHI" 31 aumeH3uu ot
27.01.2016)
CorelDRAW [GSXS5;55] (Horosop Ne
292/10.11- AO HWY or 28.11.2011
(H1Y-11))
eLearnBrowser [1.3] (dorosop I'MIJI-
JI-16/03-846 ot 30.03.2016)
Google Chrome (I1O npenocraBnsercs




OecrutatHO Ha ycnosusix OpLic)
Lazarus (ITO npenocraBisiercs
OecrutatHO Ha ycnosusix OpLic)
Mozilla Firefox (I1O npenocraBnsercs
OecrutatHO Ha ycnosusix OpLic)
MS Access [2013;Im] (OpenLicense;
IMomgmucka Azure Dev Tools; B\;
Be0-kabuner)

MS ProjectPro [2013;ImX]
(OpenLicense; [Toanucka Azure Dev
Tools; B\JI; Be6-kabuner)

MS VisioPro [2013;ADT]
(OpenLicense; [Toanucka Azure Dev
Tools; B\JI; Be6-kabuner)

MS Visual FoxPro [ADT]
(OpenLicense; [Toanucka Azure Dev
Tools; B\JI; Be6-kabuner)
nanoCAD CIIJC Crpoiimutorniaaka
(loroBop OecrutaTHOM repeaayu /
MIAPTHEPCTBO)

Ayn. 59 HTb

Ha 5 I0OcaJoYHBIX MECT,
000pyIOBaHHBIX
KOMIIbIOTEpaMu (pabouee MecTo
OoubmmoTekaps, pabodne Mecra
o0yyJaroImxcs, pabouee MeCTo
JUTSL JIAT] C OTpaHNYEHHBIMU
BO3MOYKHOCTSIMH 370POBBSI)
UwnransHbIH 3271 HA 52
MOCaI0YHBIX MECTa

Kommerorep / THUIT Ne5 (4
IIT.)
Monutop Acer 17" AL1717
(4 mrt.)

MonuTop Samsung 24
S24C450B
Cucremnsnrit 6510k Kraftway
Credo KC36 2007 (4 mrt.)
Cucremnsnrit 6510k Kraftway
Credo KC43 ¢ KSS tun3
IIpuntep/HP LaserJet P2015
DN
AyaUTOPHBIA CTOJ IS
HMHBAJII0B-KOJISICOYHIKOB
Buneoysemmaurens /Optelec
ClearNote
JIKOMCTUK KOMITBIOTEPHBIN
OecrpoBOIHOI
KinaBuatypa Clevy ¢
OOJNBITUMH KHOITKAMH U
HakJaaKou (OecrpoBoHA)
Knomnka komnerorepHas
BEIHOCHAS Masiast
Knomnka kommbroTepHas
BBIHOCHAS Mauias (2 ImiT.)

Google Chrome (ITO npenocrasiisercs
6ecratao Ha yenmoBusx OpLic (He
Tpedyercs))

Adobe Acrobat Reader DC (T1O
npepocTaBisiercs: OecIiaTHO Ha
ycnoBusx OpLic (He Tpebyercs))
eLearnBrowser [1.3] (loroBop ' MJI-
JI-16/03-846 ot 30.03.2016)
Mozilla Firefox (ITO npenocrapisercs
OecruratHo Ha ycnoBusx OpLic (He
Tpedyercs))

MS OfficeStd [2010; 300] (dorosop
Ne 162/10 - AO HUY ot 18.11.2010
(H1Y-10))

Adobe Acrobat Reader [11] (ITO
npeocTaBisiercs: OecmiaTHO Ha
yenosusix OpLic (ae Tpebyercsi))
K-Lite Codec Pack (I1O
MpeaocTaBisiercs: OecmiaTHO Ha
yenosusix OpLic (He Tpebyercsi))

Ayn. 84 HTb

Ha 5 mocagounbix
MECT, 000pyIOBaHHBIX
KOMIIbIOTEpaMU
(pabouee mecTo
Ooubnmorexaps,
paboune mecta
00y4Jaromxcsi)
UuTanbHbid 3a1 HA 52
MTOCaJIOYHBIX MECTa

MonuTtop Acer 17" AL1717
(5 mT.)

Cucremusiii 010k Kraftway
KW17 2010 (5 mr.)

Eurosoft STARK [201W;20] (dorosop
Ne 089/08-OK(MOIT) ot 24.10.2008)
MS OfficeStd [2010; 300] ([loroBop
Ne 162/10 - AO HUY ot 18.11.2010

(HNY-10))
nanoCAD CIIJAC Koncrpykuun
(HoroBop OecrutaTHol riepenauu /
MapTHEPCTBO)




