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1. O0mast xapakTepuCcTHKA M CHUIINHBI

1.1. Ieab (MCUUNIMHBI:
W3JIOKUATH HEOOXOIUMBIA MaTEMaTHICCKUI ammmapaT ¥ MPUBUTH HABBIKU €0 HCIIOJIB30BAHMS IPU PEIICHUH MPAKTHYECKUX

1.2. 3apaun AMCHUIIMHBI:
Hay4UThCS BBIIOJIHSTH ONEPAllMU HAJl MATPULIAMU,
Hay4YUTHCS PEIIaTh CHCUTEMBI YPaBHEHUH Pa3IUIHBIMU CIIOCO0aMu;

U3y4YUTh OCHOBBI BEKTOPHOH aireOpsl;
HAy4UTHCS PellaTh OCHOBHBIC 33J]a4M aHATUTHYECKON T€OMETPUH Ha ITOCKOCTH;

03HAaKOMUTBCS C KPUBBIMH BTOPOTO MOPSAKA;
M3Y4YUTh CBOMCTBA YHKIINI OAHON IEPEMEHHOI;

HAYYHUTbHCS UCCIEeNOBaTh (PYHKIMK HECKOIBKUX EPEMEHHBIX;

bpexxbnm neopemsl hepma, poJuis, IarpaHka, KON U UX T€OMETPUUYECKHI CMBICI. PACKPBITM HEONPEAEICHHOCTEH MO
MpaBUITy JIoMUTAS. GOopMyIa Teinopa;

HAY4YHUTHCS UCCIEN0BaTh (YHKIIMH OJHON TIEPEMEHHOM;

W3Y4YUTh OCHOBHBIE IIPHEMBI HHTETPUPOBAHMUS;

03HAaKOMUTECS € DJIEMEHTaMHU (YHKLIMOHAIBLHOTO aHAJIN34,

W3YyYUTh HHTErpUpOBaHKuE GYHKLINN HECKOIBKUX IIEPEMEHHBIX U 3JIEMEHTHI TEOPUH TIOJIS;

HAY4YHUTHCS PadOTATh ¢ KOMILJICKCHBIMH YU CIIAMH;

Hay4YUThCs pemath AuddepeHuranbHple ypaBHEHHS IEPBOTO MOPSIKA;

HAY4YHUTbHCS PeLIaTh JMHEeHHbIe MuddepeHIraTbHbIe YPaBHEHUS BTOPOTO MOPSIKA C TOCTOSTHHBIMH

ko3 pUIeHTaMu;

W3Y4YUTh YUCIIOBBIE, CTEIIEHHBIC PSIIbI U TApMOHUYECKHI aHAIH3.

1.3. IlpeameTr AUCHUILINHBI:
TeopeTndeckrie OCHOBBI M MPAKTHYECKUE TPUEMBI MATEMATHYECKOTO MOJISIIUPOBAHMS, pacueTa U ONTUMHU3AIHH
MIPOIIECCOB, PA3JIMYHOTO YPOBHSI CIIOKHOCTH.

1.4. MecTo B 00pa3oBaTe/ibHOM NIporpamMmme:
00s13aTeIbHas YacTh

1.5. B3auMocB3b ¢ APYrUMH JUCHUNJIMHAMHA:
b1.0.12 Teopust BeposTHOCTEH U MaTeMaTHYECKasi CTATUCTHKA
b1.0.13 HccnenoBanwne onepaiuii ¥ METObI ONITUMH3AIIT

1.6. OcoGenHOCTH peaju3aluu AUCHHIJIMHBI JJIsI MHBAJIWAOB U JIUIl ¢ OTPAHHYEeHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI
OCO0CHHOCTH peau3aluy AUCIUTUIAHBI JJ11 MHBATUIOB U JIUI C OTPaHUYECHHBIMU BO3MOXKHOCTSIMU 3/I0POBbS
OMPENICNSIOTCS B MHANBUYAIEHOM MOPSIKE UCXOs U3 crieiindrku 3a00eBaHus U TpeOOBaHMM, YKa3aHHBIX B OCHOBHO#
00pa3oBaTeNbHON TPOTrpaMmMe



2. [lnanupyembie pe3yJbTAThl H3yYeHHUS THCHUIIHHbBI

Komrmerermust WHIuKaTOp JOCTIKCHHUS] KOMITCTCHIIUH
Kon Conepxanue Kon Conepxanue
33 MaTeMaTHYECKUEe OCHOBBI HHDOPMATHKU
CriocobeH OCyIIECTBIATh OUCK,
. pemiath cTaHaapTHBIC TPO(ECCHOHATBHBIC 33a491 C IPUMEHEHHEM
KPUTHYECKHUIT aHAIN3 U CHHTE3 V4
YK-1 N MaTeMaTHYeCKUX METOJIOB
nH(pOpMaIH, IPUMEHITH CUCTEMHBII —
HCIIOJIb30BAHUS METOIOB MATEMATHKH B MPO(PECCHOHATBHOMN
TOJIXOJI JJIsI PEIICHHUs TOCTABICHHBIX 3a1a4y |H3
JIeSITCIIbHOCTH
31 OCHOBBI MAaTEMaTHKH
Crioco0OeH MpUMEeHsITh
pemarts cTaHAapTHBIC TPO(ECCHOHATIBHBIC 3a1a9H C IPUMEHEHHEM
€CTECTBCHHOHAYYHBIC M OOIICHH)KeHepHbIe |V 1 N
€CTCCTBCHHO-HAYYHBIX 3HAHHH
OITK.] |?HaHHs, METOJIEl MATEMATHYECKOrO aHaIN3a
U MOJICTIMPOBAHUS, TEOPETUUCCKOTO U
TEOPETUIECKOTO U IKCIIEPUMEHTAILHOTO HCCIeJOBaHMS 00BEKTOB
HKCTIEPUMEHTAIILHOTO UCCIICIOBAHNUS B H1 N
. po(heCCHOHATBHON AEATENLHOCTH
npodeccuoHaNbHOM| ACATENEHOCTH
LTOCOOCH aHATH3UPOBATL 1 32 OCHOBBI MATEMATHYECKOTO 1 UMUTALIMOHHOTO MOJEINPOBAHHUS
paspabaTLIBaTh OPraHH3alHOHHO- yy  |AHAH3MPOBATE SKOHOMHUECKHE NPOUECCH C IPHMEHEHUEM
OIIK-G |TCXHHICCKHE H SKOHOMUHECKHE MPOLECCEI MATEMATHYECKHEX METOLOB
C IPUMEHEHHEM METOJIOB CHCTEMHOTO
[IPUMEHCHHS METO/I0B MaTEMATHYECKOT0 MOJICIMPOBAHUS B
aHaIu3a U MaTeMaTUYECKOro H1

MOICTMNDORAHNIYI

po(heCCHOHANTBHON AEATENLHOCTH




3. O0beM QMCUMIJIMHBI ¥ BUABI Y4e0HOI padoThI

3.1. Ounas ¢popma o0yueHust

Cemectp
IMoka3arean " 5 Bcero
O6m1ast Tpy10EMKOCTb, 3.€./9 4/144 5/180 9/324
OO0111ast KOHTaKTHas padoTa, 4 54,15 76,75 130,90
O6m1ast camocTosiTenbHas paboTa, 4 89,85 103,25 193,10
KonTakTHas pabota npu npoBeneHUH y4eOHBIX 3aHSATHIA, 54.00 76,00 130,00
B T.4. (4)
JIEKIIAH 28 38 66,00
MIPAKTUYECKUE-BCErO 26 38 64,00
CaMOCTvo;ITeJILHaﬂ pabora TpW MPOBEACHUHM Y4eOHBIX 81,00 85.50 166.50
3aHATUH, 4
KonTakTHas paboTta mpu MPOBEJCHUH MPOMEKYTOYHOU 0.15 0.75 0.90
aTTeCTalMy 00YJarOIMUXCs, B T.4. (1)
PYIIOBbIE KOHCYJIbTAIIUU - 0,50 0,50
3a4eTr 0,15 - 0,15
dK3aMEH - 0,25 0,25
CamocrositennpHast paboTa TpH  ITPOMEXKYTOUHOM 8.85 17.75 26,60
aTTeCTaIlMH, B T.4. (1)
MOJIFOTOBKA K 3a4eTy 8,85 - 8,85
MOATOTOBKA K DK3aMEHY - 17,75 17,75
. 3ay4er,
dopma mpOMEKYTOUHOM aTTeCTalluu 3a4yer 9K3aMEH
HK3aMEeH




3. O0beM QMCUMIJIMHBI ¥ BUABI Y4e0HOI padoThI

3.2. 3aounas popma 00yueHHs

Kype
IMoka3arean }ip Bcero
O6m1ast Tpy10EMKOCTb, 3.€./9 9/324 9/324
OO0111ast KOHTaKTHas padboTa, 4 40,90 40,90
O6m1ast camocTosiTenbHas paboTa, 4 283,10 283,10
KonTakTHas paboTta nmpu npoBeneHUH y4EOHBIX 3aHSATHIA, 40,00 40,00
B T.4. (9)
JIEKIIHH 20 20,00
MIPAKTUYECKUE-BCETO 20 20,00
CaMOCTvo;ITeJILHaﬂ pabota TpW MPOBEACHUH Y4eOHBIX 256.50 256.50
3aHATUH, 4
KonTakTHas paboTa mpu MPOBEJCHUH MPOMEKYTOYHOU
0,90 0,90
aTTeCTalMy 00YJaArOIUXCs, B T.4. (1)
PYIIOBbIE KOHCYJIbTAIIUU 0,50 0,50
3a4eTr 0,15 0,15
dK3aMEH 0,25 0,25
CamocrosiTenpHast paboTa TpH  ITPOMEXKYTOUHOM 26,60 26,60
aTTeCTallMH, B T.4. (1)
MOJIFOTOBKA K 3a4eTy 8,85 8,85
MOATOTOBKA K DK3aMEHY 17,75 17,75
. 3a4er, 3ayer,
dopma mpoOMEKYTOUHOM aTTecTaluu
HK3aMEH 9K3aMEH




4. Coaep:xaHue TUCHUILINHBI

4.1. Coaep:kaHue THCIUILIHHBI B pa3pe3e pa3/iesioB H MoAPa3ie/oB
Pasnen 1.
Jluneiinas anrebpa ¥ aHAINTHYECKas TCOMETPHUS
Ionpaznen 1.1.
MatpHuIs! 1 onpefeIuTenn
MAaTpHILBl ¥ onepanuy Haa HuMU. ONpeieuTeNny U ux cBoiictBa. Onpenenurens n-ro nopsaka. MuHops u
anrebpandeckue nononHeHus. O6paTHas MaTpuia. Panr matpunst. Berauciaenne o6paTHON MaTPUIIE C
HoMolpio mpoueaypsl I'aycca. CoOCTBEHHbBIE 3HAYCHHUS MaTPHI
Ionpaznen 1.2.
CucreMbl THHEHHBIX anreOpandecKuX ypaBHEHUH
OCHOBHBIC TIOHSATHS U ONpeselieHus. PeleHne TMHEHHOI CHCTEMBI C TOMOIIIBIO 00paTHOI MaTPHUIIBI U MO
dhopmynam Kpamepa. Teopema Kponekepa-Kanemmu. Meron ["aycca u ero nucrnosib30BaHKe JUIsl PEIICHUS U
HCCIIE/IOBAHNS CUCTEM Ha COBMECTHOCTh
Ionpaznen 1.3.
Bexropnast anre6pa
MOHATHE BeKTopa. JIuHeiiHble onepanuy HajJ BeKTopaMu. basuc Ha miockocTu U B npocTpaHcTse. IIpoekims
BeKTOpa Ha ock. [IpsMoyronbHas cuctema koopauHat. KoopauHats! BekTopa # ToukH. CKalnsipHOe, BEKTOPHOES
U CMEIIaHHOE MPOU3BENEHUS BeKTOpOB. JInHeliHOe mpocTpancTBO. EBKIMI0BO pocTpaHCTBO. JInHeHbIE
Ionpaznen 1.4.
ITpsiMble ¥ MIIOCKOCTH B ad(GpUHHOM IPOCTPAHCTBE
OCHOBHBIC 33/1a4H aHATUTHIECKOH T€OMETPUH Ha IIOCKOCTU. YPpaBHEHHE JIMHUAH Ha IIOCKOCTH. [Ipsmas Ha
mIockocTH. BektopHoe 1 o01ee ypaBHEHHs IPAMOH. Y paBHEHHE TIPSIMOH, TIPOXOAAIICH yepe3 3alaHHy 0
TOYKY, IapauIelbHO 3aJaHHOMY BEKTOpY. YpaBHEHHE IPSIMOH, IPOXOIIeH Yepe3 ABe 3aJaHHBIX TOUKU.
YpaBHeHue npsMoii ¢ yTIIoBEIM K03 dunrenToM. B3anMHoe 1o10keHHe ABYX MPSMBIX Ha IIOCKOCTH.
PaccTosiHEe OT TOUKHM [0 IUIOCKOCTH. IockocTs B mpocTpancTBe. OOImee ypaBHEHHE IIIOCKOCTH.
HccrenoBanue o0111ero ypaBHeHHs INIOCKOCTH. Y paBHEHUE IIOCKOCTH, MIPOXOAAIICH uepe3 TpH 3aAaHHbIX
TOYKH. B3anMHOe pacmomnokeHue IIOCKOCTel B IpocTpaHcTBe. [lapaMeTpuueckre U KAaHOHUUECKUE YPaBHEHHS
npsMOH B IpocTpaHCTBE. B3auMHoe pacnosoxkeHne IByX NpsMbIX. B3aMHOe pacnonokeHue IpsaMon 1
Ionpaznen 1.5.
Kpussle BToporo nopsiaka
0030p KPHBBIX BTOPOTO IMOPSAAKA U HOBEPXHOCTEH BTOPOTO MOpPSAKA
Pasznen 2.
MaremaTHyeckuil aHanu3
Monpasnmen 2.1.
BBezenre B aHanm3 QYHKIMN OJHOMN MepeMEeHHON
JJIEMEHTHI TeOpuH MHOXecTB. Tomonorus auciaosoit npsmoit. [lorstue ¢pyHkuu ogHol nepemennoit. Kimace
snemeHTapHbIX QyHKImit. [Ipenen nocnenoBatenbHOCTH U ero cBoiicTBa. IIpenen n HenpepbIBHOCTD (YHKIIHH.
OnuocroponHue npeaens! GyHkiy. CBoiicTBa HeMpephIBHBIX (yHKIuA. [IpH3HaKy cymecTBOBaHHS
KOHEYHoro npezena. TeopeMbl 0 KOHEUHBIX Npejieax. beckoHeuHo Maltbie 1 6eCKOHEUHO OonbIIne (GyHKIHH.
OKBUBaIEHTHBIE OeCKOHEUHO Majble hyHku. [IepBEIii n BTOpoi 3aMedaTeNnbHble Ipeensl. CBolicTBa
¢yHKIMI, HenpepbIBHBIX B Touke. Knaccuukarms touek pa3pbiBa. CBoicTBa (QyHKIMIT HENPEPHIBHBIX HA
orpe3ke. HenmpepbIBHOCTH 11eMEHTApHBIX (DYHKITHH
Monpasnmen 2.2.
3JIEMEHTBI TEOPHH MHOXKECTB. Tomosorus yncnoBoi npsimoid. [lonstue GpyHkIMu oqHol nepemennoi. Kmace
aneMeHTapHbIX QyHxnuil. [Ipenen mocrenoBaTenbHOCTH U ero cBoiicTBa. [Ipenen u HeNPepHIBHOCTE (PyHKIUH.
OnnocroponHue npesens! GyHkuun. CBOMCTBa HENPepbIBHBIX (GyHKIWMIA. [IpH3HaKy cymecTBOBaHMsA
KOHEYHOTo npefena. TeopeMbl 0 KOHEUHBIX Ipesienax. beckoneuyHo Manble U 6eCKOHETHO OonbIIne (HYHKIHN.
DKBUBaJICHTHBIC OeCKOHEUHO Majble GyHKuuH. [IepBhlii H BTOpoi 3aMevaTenbHble npeensl. CBolicTBa
¢yHKIUI, HePepBIBHBIX B Touke. Kitaccuukamus Touek paspbeiBa. CBoiicTBa (hyHKIMIT HENPEPHIBHBIX HA
orpeske. HenpepbIBHOCTB 31eMEHTapHBIX (hyHKIIHI
3aj1a4u, IPUBOJSIINE K IIOHATHIO IPOH3BoAHON. Onpeenenne Ipou3BoHON. [ eoMeTpuueckuii 1 hU3HIecKui
cMbIca npou3BoaHoi. duddepenunpyemocts dynkuun. HempepsiBHOCT tuddepeHupyeMoii GpyHKIMH.
Juddepenrman Gynaxnun. [IponsBoaHbIe OCHOBHBIX JI€MEHTAPHBIX (BYHKIMII U IpaBHIIA
muddepentmpoanus. [IponsBognas ciaoxHoi dynkimu. Jlorapudmudeckas nponssojnas. [IponssogHas
¢$yHxuH, 3a1aHHOi mapamerpudeckd. [IpousBonuas obpatHoi Gynkuu. [IponsBonusie  auddepeHnuams
BBICIINX MOPAAKOB. McciienoBanue (GyHKIHH HA MOHOTOHHOCTb M 9KCTPEMYM, HanOoIIblilee 1 HauMEHbIIIee
3Ha4yeHHs pyHKIUH Ha oTpeske. MccaenoBanue rpaduka GyHKIUH Ha BBITYKJIOCTh M TOYKH II€peruoa.
Acumnrotsl rpaduka ¢yskimn. ObIas cxema uccneoBaHus GpyHKIMIT 1 TOCTPOeHNs rpadhKoB
Ionpaznen 2.3.
Teopems! 0 qupdepeHIIPyeMBIX (YHKIHIX
teopembl Pepma, Posus, Jlarpanxa, Komu n ux reomerpudeckuii cmpici. PackpbiTie HeonpeieneHHocTel mo
npasuity Jlonurans. @opmyna Telinopa



Ionpaznen 2.4.

OyHKIMI HECKOIBKHX HEePEeMEHHBIX

TOYEYHBIE MHOXKECTBA B N-MEPHOM TIpocTpaHcTBe. OnpenencHne GpyHKIMI HECKOIBKHX nepeMeHHbIX. [Ipenen u
HEIPEPHIBHOCTD (PyHKIIMH HECKOJIBKHUX IepeMeHHBIX. YacTHbIe Tpon3BoaHbIe. [10nHOE IpHpalieHue u MOIHbII
nuddepenIman, mpUMEHEHNE B IPUOIIMKCHHBIX BbIYUCICHUAX. [Ipon3BoHas CI0KHON QYHKINH.
ITpou3BogHas [0 HANIPABJICHUIO U TpafueHT. YacTHbIE IPOU3BOAHBIE H IONIHbIE Au(depeHInasl BRICIIHX
HOPSIAKOB. DKCTPEMyMBbI (ByHKIHIT HECKOJIBKHX TIEPEMEHHBIX. Y paBHEHHs KacaTelbHOW IIOCKOCTH ¥ HOPMAaJH
Ionpaznen 2.5.

HeonpeneneHuslii ¥ onpeneacHHbIM HHTETPaIb

nepBooOpa3Has U HeolpeeIeH bl HuTerpan. OCHOBHEIE CBOIICTBA HEOIpe-JeIeHHOTo HHTerpana. Tabmmia
OCHOBHBIX MHTerpajoB. HemocpencTsenHoe HHTErpiupoBanye. MeToJ HHTErpupoBaHHus 10 yacTsIM. Meron
MOICTAaHOBKH. MHTerpaisl, He BEIpaXKaIONIHECs depe3 dIeMeHTapHbIe (pyHKIHMU. OnpeencHre OnpeIeIeHHOTO
unTerpana. Murerpupyemocts ¢ynkunu. CBoiicTBa onpeeneHHoro uHrerpana. [IponssoHas onpeieneHHoro
HHTErpaja 1o IepeMeHHOMY BepxHeMy mpenerny. @opmyna Herotona- Jleitbununa. HTErpHpOBaHye 10 9acTsIM
B OIIPE/ICJICHHOM MHTErpaje. 3aMeHa NepeMEeHHOM B ONPEeIEIEHHOM HHTerpae. [ eomeTpuueckue u
MEXaHHYeCKHU NIPUIIOKEHUS OIPEIeNIeHHOro nuTerpana. HecoOCTBeHHbIe HHTErpaIbl IEPBOTO U BTOPOTO POJOB.
ITpuOmKeHHbIC BBIYUCICHUS ONPEJICICHHBIX HHTETPaJoB

Ionpasnen 2.6.

OneMeHTH (PyHKIMOHAIBHOTO aHAIN3a

Mmepa JleGera. 3smepumbie MHOKecTBa U pyHKIMH. MHTerpan Jlebera

Monpasnmen 2.7.

WnTerpupoBanue GyHKINH HECKOIBKUX MEPEMEHHBIX U 3JIEMEHTBI TEOPHH OIS

oIpeseeHre ABOMHOr0 HHTErpaja H ero cBoicTBa. CIOCOObI BBHIYHMCIICHUS ABOMHBIX HHTETPAJIOB.
ITpunosxeHus 1BOMHBIX HHTETpasioB. IToHATHS TPOHHOro U n-KpaTHOro uHTerpajia. [loHaTHe KpUBOIHMHEHHBIX
uHTerpanoB. CKaxsipHOe HOJe H eT0 XapaKTepUCTHKU: IPOU3BOIHAS 110 HAIIPABJICHUIO, TPaieHT. BexTopHoe
TI0JIE ¥ €0 XapaKTEPUCTHKHU: MOTOK U JUBEPIeHIINs, IUPKYIALHS U POTOP

Ionpasnen 2.8.

Kowmmnekcusle uncia. OyHKIHH KOMIIEKCHOTO IEPEMEHHOTO

anreOpandeckas (opMa KOMIUIEKCHOTO YHCIIa, €ro n300pakeHHe Ha KOMIIEKCHOMN MIOCKOCTH.
Tpuronomerprdeckas M IokasaTeabHast ()OpMbI KOMIUIEKCHOTO Yucia. J[efcTBUS HaJl KOMILIEKCHBIMU
yncnamu. [TorsiTHE QYHKIINH KOMIIIEKCHOTO TIEPEMEHHOT0, €€ TIpeJieNa, HePEPhIBHOCTH 1 IIPOU3BO/IHOM.
IMonsTre ananuTHdecKoil (yHKIHN. ConpsuKeHHbIE TapMOHUYECKUE (DYHKITHU

Paznen 3.

Junddepenunanbable ypaBHEHUS H PsIbI

Monpasmen 3.1.

JnddepennnanbHbple ypaBHEHUS IIEPBOTO MOPsAKa

3ama4u, IpuBoasImue K JuddepeHnuansHpM ypaBHeHHAM. OOBIKHOBEHHEIE U (GepeHIHAIbHbIC yPaBHEHUS
nepsoro nopsaka. Obmiee, yacTHOE 1 0co00e penieHus. AndhepeHInaNnbHOro ypaBHenus. ['eomeTpnueckuit
cmelcn. Teopema Kommu. O6b1xkHOBeHHBIE MU hepeHnranbHble YpaBHEHHs IIEPBOTO MOPSIKA C
paszensomumMucs nepeMeHHbIME. OTHOpOAHBIE AU hepeHnnanbHble ypaBHenus. JIuHeitHbIe
nmudbepeHIaIbHble ypaBHEHHS IEPBOro MOpsAAKa, ypaBHeHHe bepraymmm

Monpasnen 3.2.

JInneiinsie nuddepeHIranbHbIe ypaBHEHHS BTOPOTO MOPSAKA C HOCTOSHHBIMH koddunmeHTamu
OOBIKHOBEHHBIE AN PepeHIHaIbHBIC YPaBHEHHS BBICIINX HOPSAKOB. I'eomeTpuueckoe ucronkopanue. Teopema
Komm. O6p1xHOBeHHBIE MU hepeHnanbHble YpaBHEHHS BTOPOTO MOPSAKA, JOITYCKAIOIIIE TOHIKEHUE
nopsiaka. JluHeiiHble Iuddepennnanbable ypaBHEHUs BBICIIMX MOPsKOB. JIMHEHO HezaBUCHMBIEC QYHKIMH.
Omnpenenurens Bpouckoro. Teopema 06 onpenenurene Bporckoro. CTpykTypa 00IIero pemeHus JIHHSHHBIX
HEOHOPOJHBIX AU hepeHINaNbHBIX ypaBHEeHHUIT. JINHelHbIE 0THOPOAHBIE U(depeHInaTbHbIC YPABHEHUS C
MIOCTOSIHHBIMU Koo dunuenTamu. JluneiHsle HeoxHOpOoAHbIEe Tu(hepeHIanbHbIe YPaBHEHHSI BTOPOTO
MOPsIZIKA € TOCTOSHHBIME Koddduimentamu. Merox Jlarpamka. Meros HeonpeaeneHHbIX K03 (hHIIHEHTOB.
MonenupoBaHue KonebaTeIbHBIX IPOLECCOB B HIDKCHEPHBIX cUCTeMaX. UNCIeHHOE HHTETPHPOBAHHE
Monpasnen 3.3.

UYucnosble U cTeneHHble psabl. ['apMoHUUeCcKui aHammu3

MIOHATHE YHUCIIOBOIO psijia U ero cyMMbl. OCHOBHBIE CBOICTBA CXOAMIMXCS YUCTIOBBIX psAnoB. Heo6Xoaumslit
IPU3HAK CXOIUMOCTH YHCIOBOTO psina. JlocTaTouHbIe MPU3HAKH CXOAUMOCTHU 3HAKOIOIOKHUTENbHEIX PAIOB:
NpHU3HAKH CPaBHEHUs, pu3Hak Jlamambepa, MHTErpallbHBIA U paAUKaNbHBIA Mpu3Hakn Koy
3HaKouepenyomuecs YucIoBble psasl. [IpusHak JleliOnuma. 3HaKonepeMeHHbIe PsIbl, A0COMIOTHAS U
yciioBHas cxoauMocTH. [ToHsTHE (DyHKIHOHAIFHOTO U CTeNeHHoro psja. Teopema AGens. Paxuyc u nHTepBan
CXOAUMOCTH CTEHNEHHOro psina. CBoicTBa CTeNeHHBIX panoB. Psanpr Teiinopa u Maxiopena. Paznoxenue
OCHOBHBIX JIEMEHTAPHBIX (yHKIMII B psin Makiopera. [IpuMeHenue psaaoB B IPUOIMKEHHBIX BEIYUCIICHHSAX.
Tpuronomerpuueckuii psaa. Koopdunuentsr @ypre. JlocTaTouHble YCIOBUS PA3I0KEHHS IEPHOIUIECCKON
¢dynkuun B psajg Oypwe. Paznoxenue B psag Pypbe nepuogudeckux GpyHKIHIA ¢ TPOU3BOJIBHBIM MEPHOOM



4.2. Pacnipe/iesieHUe KOHTAKTHOI U CAMOCTOSITEJILHOM padoThI O MoApa3aeaam
Ounasi popma o0y4eHust

KonTakTHas pabora
Pasnensl, moapasnensl qUCHUIUIAHBL CP

JIEKIIUH 113

JluneiiHas ajiredpa U aHAJUTHYECKasi FeOMeTpHs

Matpulibl ¥ onpeeTuTenn 4,0 3,8 10,0
CHCTEeMBbI JIMHEHHBIX aareOpandeckux ypaBHEHUI 4,0 3,8 10,0
BexTopnast anredpa 4.1 4,0 10,4
IIpsiMbIe 1 TIOCKOCTH B apPUHHOM MPOCTPAHCTBE 33 32 8,3
Kpussie Broporo nopsijaka 33 3,2 8,3

MareMaTH4eCKHii aHAJIU3

BBenenue B aHaTM3 PYHKIUH OHOW TIepeMEeHHON 4,6 4,5 11,7
Juddepennmanbroe ncuncieHre GyHKIMHA OJHOHN MepeMeHHOM 4,6 4,5 11,7
Teopemsl 0 quddepeHIPYEMBIX QYHKIHAX 2,0 1,9 5,0
DYHKINN HECKOJIBKUX MEPEMEHHBIX 2,6 2,6 6,7
HeomnpeneneHHplit 1 omnpeeneH bl HHTETPAITbI 43 4,2 10,8
DJeMeHThl (YHKIIMOHATBHOTO aHATN3a 53 5,1 13,3
WnterpupoBanue (HyHKIUH HECKOTBKHAX TIEPEMEHHBIX H 3JIEMEHTHI TCOPHH OIS 4,0 3,8 10,0
KomrmnexcHsle uncna. @yHKIMY KOMIUIEKCHOTO IIEpEMEHHOT0 473 42 10,8

JuddepeHuuanbabie ypaBHeHUs H PAbI

JuddepernmansHple ypaBHEHHS IIEPBOTO HOPSAKA 4,3 4,2 10,8

Jluneiinple U hepeHIraIbHbIe YPAaBHEHHUS BTOPOTO MOPSIIKA C TIOCTOSHHBIMU

K02 PUIMEHTAME 5,3 5,1 13,3

UucnoBble U CTENEHHBIC psibl. ['apMOoHHUYECKUit aHaTN3 6,1 5,9 15,4




4.2. PacnipenesieHre KOHTAKTHON U CAMOCTOSITE/ILHOW padoThI 0 MoaApas3aeiamMm
3aounas ¢popma 006yueHus

KonTakrHas pabora
Pasnensl, moapasnensl JUCHUILUINHBL CP

JICKITUU 113

JluneiiHas anre6pa W aHAJMTHYECKAsi TeOMeTPHUs

Matpulibl ¥ onpeeTuTenn 1,2 1,2 15,4
CHCTEeMBI JIMHEHHBIX aareOpandeckux ypaBHEHUI 1,2 1,2 15,4
BexkTopnast anredpa 1,3 1,3 16,0
[IpsiMbIe ¥ TIOCKOCTH B apUHHOM MPOCTPAHCTBE 1,0 1,0 12,8
Kpussie Broporo nopsijaka 1,0 1,0 12,8

MarteMaTu4eckuii aHaIUu3

BBenenue B aHaTN3 QYHKIUH OTHOM TIepeMEHHON 1,4 1,4 18,0
JuddepennmanbHoe ucuncienne GQyHKIMA OJHON MepeMeHHOMN 1,4 1,4 18,0
Teopemst 0 quddepeHIPyEeMbIX GYHKIHAX 0,6 0,6 7,7
DYHKIINN HECKOJIBKUX MEPEMEHHBIX 0,8 0,8 10,3
HeomnpeneneHHplit 1 ompeneneHHbIH HHTETPAIIbI 1,3 1,3 16,7
DneMeHThl (HYHKIIMOHATBHOTO aHaIu3a 1,6 1,6 20,5
HuTerpuposanue QyHKIHNA HECKONBKUX MIEPEMEHHBIX U 3JIEMEHTHI TEOPUH OIS 1,2 1,2 15,4
Kommnekcuble uncna. @yHKIMYA KOMIUIEKCHOTO IIEPEMEHHOIO 1,3 1,3 16,7

JuddepeHuuanbabie ypaBHeHUs H PAJbI

JucdepenimansHele ypaBHEHHUS IEPBOTO MOPSIKA 1,3 1,3 16,7

Jluneiinpie nudGepeHIHaNTEHbIC YpaBHEHHS BTOPOTO MOPS/IKA C TIOCTOSHHBIMU

K02 dULIHEHTAME 1,6 1,6 20,5

UucnoBsle U CTETNIEHHBIE psibl. ['apMOHHUYECKUI aHATTN3 1,9 1,9 23,7




5. ®oH OLIEHOYHBIX CPEICTB
5.1. JTtanbl opMUPOBAHUS KOMIIETEHIM i

P a31eJibl, IoApa3acybl JUCIUIIIIMHBI

Komnerenuuu u UJJ

VK-1 | OIIK-1 | OIK-6
JluneiiHas anredpa W aHAJMTHYECKasl FeOMeTpHs
Matpulibl ¥ onpeaeTuTenn 33 31, H1 32
CHCTEeMBI JIMHEHHBIX aareOpandeckux ypaBHEHUI Y4 H1 32
BekropHas anrebpa H3 31, V1, H1 V2, Hl1
IIpsiMbIe ¥ TIOCKOCTH B apUHHOM MPOCTPAHCTBE V4 H1 y2
Kpussie Broporo nopsiaka H3 31, H1 HI
MartemaTH4eCKHi aHAJIN3
BBenenue B aHaU3 QYHKIWH OHOM EpEMEHHON H3 Y1 32, Hl
JuddepennuanbHoe ucuuciaeHue GyHKIMH OJHON MepeMeHHO Y4,H3 V1, Hl HI
Teopemst 0 quddepeHIpyeMbIX GYHKIHIX H3 V1, Hl 32, H1
OyHKINU HECKOJIBKUX MEPEMEHHBIX H3 V1,H1 V2, H1
HeomnpenenenHslii 1 onpeaeneHHbIN HHTETPajbl Y4, H3 V1 H1
OneMeHTH! (hYHKIMOHATBHOTO aHAIH3A H3 V1,H1
WnrerpupoBanue GyHKINA HECKONBKIX IIEPEMEHHBIX U 3JIEMEHTHI TEOPUH OIS Y4, H3 V1 32, H1
Komruiekcuplie uncna. OyHKIMH KOMIUIEKCHOTO TIEPEMEHHOTO H3 H1 Vy2
Juddepennuanbubie ypaBHeHHs U PAAbI

JuddepentmansHple ypaBHEHHS IIEPBOTO TOPSAKA 33,V4,H3 31, V1,H1 32,V2,H1
f(f;lg;j;ﬁeﬂﬁfﬁzpeﬁunaﬂmme YpaBHEHHUS BTOPOTO MOPSAKA C TOCTOSHHBIMH 33, 4, H3 31, V1, Hl 32, v2, Hl
UucnoBble U CTENEHHBIC psiabl. ['apMoHMUYeCKUil aHamN3 H1 32,V2




5.2. lllkanbl 1 KPUTEPUU OLIEHUBAHUS TOCTHKEHUSI KOMIIETEHIUIA

5.2.1. lIIkaJjbl akaJjeMHYEeCKHX OLEHOK OCBOCHHS JUCIUILINHDI

Bun onienkun OueHku
o HEYIOBJICT- YAOBJIETBO-
AkaneMudeckas olieHKa 1o 4-x OaJIbHOH 1IKaje XOPpOILIIO OTJINYHO
BOPUTEIIBHO PUTEIBHO

Bug onienku OneHkn

AxanemMuyeckas OIleHKa 110 2-X OaJUILHOM IIKaje HE 3aY€THO 3a4TEHO

5.2.2. Kputepuu 10CTHKEHHS KOMIIETEHIIN B X0/1€ OCBOEHHS JUCIATLIMHBI

Kpurepuu olleHKH Ha SK3aMeHe

OreHka, ypoBeHb

Omnncanme KpuTeprueB

OTAN4YHO, BRICOKHI

CTyZ[eHT IOoKasajJ IIOJIHbIE H I‘J'Iy6OKI/Ie 3HaHUA MaTcpuajia, JIOTUMYHO U

APTYMCHTUPOBAHO OTBETHJI Ha BC€ BOIPOCHI 9K3aMCHAIIMOHHOI'O 6I/IJ'ICT3., a TaKxKe
Ha JOTIOJHUTEIBbHBIE BOIIPOCHI, CIIOCOOEH CaMOCTOSATEIHHO pemaTh CJIOKHBIC
3a1a4i O CHUITIIMHBI

Xopo1o, NpoABUHYTHII

CTyZ[eHT TBEpAO 3HACT MaT€pHall, 'paMOTHO €ro wusjaract, HE OOIIYCKAacT
CYHICCTBCHHBIX HETOYHOCTEH B OTBETEC, JOCTATOYHO ITOJIHO OTBETHUJI HA BOIPOCHI
9K3aMCHAaIlUOHHOT' O Oounera u JOIOJIHUTEIIbHBIE ~ BONPOCHI, CrocoOeH
CaMOCTOATEJIBHO peIlaTh CTAHAAPTHBIC 3ala4U JUCHUTUIAHBI

Y 10BIETBOPUTENBHO,
TIOPOTOBBIH

CTyzeHT moKas3aj 3HaHHE TOJNBKO OCHOB MaTepHala, yCBOWII €ro IIOBEPXHOCTHO,
HO HE JOIycKal TpyOBIX OIIMOOK WIM HETOYHOCTEH, TpeOyeT HaBOJIIMX
BOTIPOCOB JIJIsl TIPABHJILHOTO OTBETA, HE OTBETHJI Ha JOTIOJHUTEIHHBIE BOTIPOCHL,
CrIOCOOEH peliaTh CTaHIaPTHBIC 334K AUCIUILIHHBI C TIOMOIIBIO PEIOIaBaTels

HeynosnerBopurensHo,
KOMIIETEHIIUY HE OCBOCHBI

CTyzmeHT He 3HaeT OCHOB MaTepHala, JIOMyCKaeT rpyOble OIIMOKH B OTBETE, HE
CIOCcOOeH pemiaTh CTaHAAPTHBIE 3aJa4d JUCIMIUIMHBL HaXe C IIOMOIIBIO
IpernoiaBaress

Kputepuu onieHkH Ha 3a4ere

O1eHKa, ypOBEHb

OnucaHue KpUTEpUEB

3auTeHO, BLICOKHUIA

CTyzeHT BBIILIOHHI BCE 3aIaHUs, IPEAYCMOTPEHHBIE IPOTPAMMOM, OTIUTANCS 00
UX BBIIOJIHEHUM, NEMOHCTPHPYS OTJIUYHOE 3HAHUE OCBOEHHOIO MaTepuana U
YMEHHE CaMOCTOSITEIbHO PEIIATh CJIOKHBIE 3a1a4U TUCLIUIUIMHBI

3a4TeHO, IPOIBHHYTHIN

CTyzeHT BBIILIOHHI BCE 3aIaHUs, IPEAYCMOTPEHHBIE IPOTPAMMOM, OTIUTANCS 00
UX BBINOJHEHUY, JEMOHCTPHUPYS XOpOllee 3HaHHE OCBOEHHOIO MaTrepuaia M
YMEHHE CaMOCTOSTEIbHO PEIIaTh CTAHAAPTHBIE 3a1a4H AUCLUIITIMHBI

3auTeHo, HOPOrOBbIH

CTyZ[eHT BBITIJIOHWJI BCE 3aZlaHusA, IIPEAYCMOTPECHHBIC HpOl"paMMOfI, oTYUTAaNCA 00
HX BBINIOJIHEHHUH, ACMOHCTPUPYS 3HAHUE OCHOB OCBOCHHOI'O MaT€purajia 1 YMCHHC
pemaTh CTAaHAAPTHBIC 3aa4i JUCIHUIUIUHBI C TOMOMIBIO MPEogaBaTEIA

3auTeHo, IPOABUHYTHIN

CTyZ[eHT BBITIJIOHUWJI BCE 3aZlaHusA, IIPEAYCMOTPECHHBIC HpOI‘paMMOI;lI, oTYHTAaIICA 00
HX BBIIIOJHCHUH, AECMOHCTPHUPYSA XOpOIIEE 3HAHHMEC OCBOCHHOI'O MaT€pHaia U
YMEHHUE CAMOCTOATEIIbHO pEHIATh CTAHAAPTHBIC 3aJa4U NUCITUTIIINHBI




5.3. MarepuaJbl AJis1 OLEHKH JOCTHKEHUSI KOMIIeTeHIM
5.3.1. Bonipochl K 3K3aMeHy

Ne Copneprxanue Kowne- nau
TEHIUS
1 |IIpuGmmkenHoe pemeHne ypaBHEHNUIA. VK-1 33
2 |Tabnmia OCHOBHBIX HEOIPEIEICHHBIX HHTCIPAIIOB. OIIK-1 31
3 |Kuaccsl naTerpupyeMbIx (yHKIHIA. OIIK-6 32
4 |MurerpupoBanne 3aMeHON NEPEMEHHBIX U TI0 YaCTSIM B ONPE/CICHHBIX HHTErpaiax. YK-1 33
5 |HecoGcrBenHble HHTErpaibl IEPBOTO M BTOPOTO POJIA. OIIK-6 H1
6 |Mepa JleGera. 3mepumble MHOXecTBa U GyHKuMU. MHTerpan JleGera. OIIK-1 VY1
7 |YactHble mpuparieHus, YacTHBIC IIPOU3BO/HBIC TIEPBOTO MOPSIIKA, KX TE€OMETPUYECKUI CMBICI. OIIK-6 32
8 |lloHsTHE YaCTHBIX MPOM3BOIHBIX M MOJHBIX AU((EPEHINATOB BBICIINX MOPSAKOB. YK-1 y4
9 |YpaBHenus kacarerabHOI MIOCKOCTH W HOPMAJIH K TIOBEPXHOCTH. OIIK-1 H1
10 |ITonsTHe QyHKIMK KOMIUIEKCHOTO IIEPEMEHHOT0, €€ MPe/iena, HEMPEPbIBHOCTH U IPOU3BOAHOM. OIIK-1 31
Juddepeniyansable ypaBHEHHS C pa3Ae/SIOMIUMUCS HepeMeHHbIMU. OHOpoaHbIe AU (epeHIalbHble yPABHEHHUS. OTIK-6 Hi
11 |JIuneiinbie muddepeHnmansaple ypaBHEHHs NEPBOTO NOPSIKA.
12 |JIuneiinbie omHOPOIHBIE M HEOMHOPOAHBIE AU depeHnanbHbe ypaBHeHus. CTPYKTypa 00IIEro penieHus. OIIK-1 H1
JluHeitHbIe HeOqHOPOAHBIE MU depeHIaTbHbIE YPABHEHHUS C TOCTOSHHEIME KodddunueHTamu. OTBICKaHHE Y4.H. H YO.H. V-1 va
13 | anst pasnuuHbIX CTAHIAPTHBIX IPABBIX YACTEH.
14 |HopmainbHsle cuctemsl auddepeHIHanbHbIX YPaBHEHH T 1 HX HHTErPUPOBAHHE METOIOM HCKITIOUCHHSI. OIIK-6 y2
15 |ToHsTHs TPOHHOrO M N-KPaTHOTO HHTErpaIa. OIIK-1 Vi
16 |CxansipHoe nosie 1 ero XapakTepUCTHKH: IPOU3BO/IHAS [0 HAIIPABICHUIO, TPAJIHCHT. OIIK-6 y2
[NonsTHe uncnoBoro psiaa u ero cyMmsl. OCHOBHBIE CBOMCTBA CXOAAMINXCS YUCIOBBIX psiioB. HeoOXoauMblii mpu3HaK V-1 3
17 |cxomuMocTH 4HCIIOBOTrO psijia.
18 D HARUHCPTA YOHIMCUA SUMCIIOBbIC DA /Ibl, TIPMSHARK JICHUHMLA. DHdk\UlleCMeﬂ‘ﬂmbUJlmlﬂd}l 1 yCJIOBHAA OHK-6 32
Pspr Teitnopa u Makinopena. PaznoskeHne OCHOBHBIX dJIeMEHTapHbIX GYHKIMI B psix Makinopena. [Ipumenenue psiioB B VK-1 33
19 [npuGnmkeHHbBIX BBIUNCITEHHSX.
5.3.2. 3agaHus K 3K3aMeHy
No ConepxaHue Kowme- na
TEHIMS
1 |BoraucnuTh npou3BoaHYI0 y=X"3-2*x"\2+3 YK-1 33
2 |Bpraucnuth Opou3BOAHYIO y=7*x"3-2*x"4+32 OIIK-6 H1
3 |BrauciuTh Npon3BoIHYIO y=sin(5x-2) OIIK-1 Vi
4 |BbluucnuTh Npou3BOAHYH0 y=cos(15x-21) OIIK-6 32
5 |Haiitu HeonpeeHHbIH HHTETpa OT GyHKIUH X\3-2*X\2+5 YK-1 Y4
6 |HaiiTu HeonpenenHHbIN HHTErpal oT GpyHKIMY sin(5x-2) OIIK-1 H1
7 |Haiiti HeonpeaenHHbIi HHTErpan ot GyHKIMU cos(7x+3) OI1K-1 31
8 [Haiitu obmee peHue aud@epeHuaIbHoro ypaBHeHus y' ¥ y=x OIIK-6 H1
9 |Haiitu obuiee penne audbepeHIMaIbHOTO YPaBHEHHS Y'=X/y OIIK-1 Hl
10 [Haiitu obuee peHue aud@epeHuaIbHoro ypaBHeHHs Y'=y/X YK-1 H3
11 |Haiitu obuiee penue nuddepeHmaibHoro ypaBHeHus y'=cos(y/x)+2 OIIK-6 v2
12 |Haiitu obuee peHue auddepeHuansHoro ypapaenus y'+8y'+16y=0 OIIK-1 VY1

5.3.3. Bonpochl K 3a4eTy ¢ OlleHKO
He npeaycmorpeno




5.3.4. Boripochl k 3aueTty

Ne Copnepxanue Kowme- un
TEHLUs
1 |llonstne Mmatpuusl. JleWcTBUS HAJl MATPUIIAMH. OI1K-1 31
2 [O6patras marpuna. Panr matpunsl. Beraucnenne o6paTHOI MaTpHIls! ¢ TOMONIBIO Iponeaypsl ['aycca. OIIK-6 32
3 |Meton I'aycca 1 ero UcnoJib30BaHue JUIs PEHICHUS] U UCCIIEN0BAHMS CHCTEM HA COBMECTHOCTD. YK-1 33
4 |CkassipHO€ IPOU3BENEHUE BEKTOPOB, CBOICTBA, IPUI0XKEHUSL. OIIK-6 HI
5 |CwmemanHoe Mpou3BeJIeHHE BEKTOPOB, CBOMCTBA, IIPUIIOKECHHS. OI1K-1 Y1
6 |JIuneiiabre nmpeobpa3zoBanms. CoOCTBEHHbIE 3HAYECHHS I COOCTBEHHBIE BEKTOPHI. OIIK-6 Hl
7 YpaBHEHHs NIPSIMOY Ha IUIOCKOCTH (TIPsIMasi C YTIIOBBIM KOA((UIIMEHTOM; ITy4OK MPSIMBIX; TIpsiMasi, V-1 va
IPOXOASAIIAs yepes JBe 3aIaHHbIC TOYKH INIOCKOCTH; IpsiMasi O0IIero BHUIA).
8 |VYpaBHeHue miockocty, ero uccienpoBanye. B3auMHoe pacrnono)keHue AByX III0CKOCTEN. OIIK-1 HI
9 [Kpussle Broporo nopsixa (OKpyXHOCTb, 3IUIHIIC, THep0oIa, mapadomna). OIIK-1 31
10 |DneMeHTh! TeOpHH MHOKECTB. TOMOJIOTHS YUCIIOBO MPSIMOM. OIIK-6 32
11 |IIpemen nocrnenoBaTeNbHOCTH B (DYHKINH B TOUKe. OCHOBHBIC TEOPEMBI O Mpeenax. OIIK-1 Hl
12 |Ilousitne HeonpeneneHHOCTH. [1epBbIii 1 BTOPOI 3aMedaTeNbHbIe Mpeiebl. YK-1 Y4
13 | Touxu pa3pbiBa (GYHKIIHHA U UX KIACCH(DUKALHSL. OIIK-6 y2
14 |TIpon3Bo/iHBIC OCHOBHBIX 3JIEMEHTAPHBIX GYHKIMN M ipaBuiia U GepeHINPOBaHHMS. OI1K-1 Y1

5.3.5. Tembl KypcoBOro nNpoexT (padoThbl) U BONPOCHI K 3a1UTE
He nmpexycmoTpeHno




5.3. MarepuaJbl AJis1 OLEHKH JOCTHKEHUSI KOMIIeTeHIM
5.3.6. BonipochbI TecTOB

Ne Copeprxanue Kowne- nau
TCHI

1 |IlocTpouTh TPEYrOJIbHUK B CUCTEME KOOPAUHAT YK-1 33
2 |BI4ucIUTh MPOU3BOIHBIC 3aTAaHHBIX (QYHKIUI OIIK-6 H1
3 |BbluuciuTh 3aJaHHBIIA HEONPEAEICHHbIM HHTErpall METOIOM 3aMEHbl IEPEMEHHOM OIIK-1 V1
4 |Haiitu oO1iee peneHue JIMHEHHOTO AU GepeHIIMaATbHOTO YpaBHEHHS TIEPBOTO MOPSIIKA OIIK-6 32
5 |Haiitu obmiee penienne 0qHOPOJHOTO A depeHnnaTbHOr0 ypaBHEHHS IEPBOTO HOPSIKA YK-1 Y4
6 |BbruncinThb 3ajaHHBINA HEONpeIeJIEHHbIM HHTErpajl METOJJOM HHTETPUPOBAHMSI IO YaCTSIM OIIK-1 HI
7 | BbluuciuTh 3aJaHHBIIA HEONIPEAEICHHbIM HHTErpall METOIOM BBLIEICHUS MI0JIHOIO KBapara OIIK-1 31
8 [Haiitn oOmiee penenne miuddepeHnnaapHoro ypaBHEHHs IIEPBOTo TMOPSAKA C Pa3IeISSIONIIMUCS OIIK-6 HI
9 |BbluuciuTh 3aJaHHBIIA HEONPEAEIEHHbIM HHTErpall METOOM UHTETPUPOBAHUSI IPABUIBHBIX PALIMOHAJIBHBIX OIIK-1 HI
10 |Beuucnuts onpenenurtens 3 mopsijika METoJIOM ""pa3iiokeHus" YK-1 H3
11 |Bbruucauts onpegenurens 3 Nopsiika METOI0M "TPEYroJbHUKOB" OIIK-6 y2
12 |Haiitu BeKTOpHOE NPOU3BE/ICHHUE JIBYX BEKTOPOB OI1K-1 Y1
13 |[Haiitu cMelaHHOE IPOU3BEIEHUE 3 BEKTOPOB YK-1 33
14 |Haiitu ckanspHoe mpou3BeJieHHe 2 BEKTOPOB OI1K-1 31
15 |BBIACHUTB CXOIUMOCTb psiia OIIK-6 32
16 |OnpenenuTh paHr MaTpPHUILBI YK-1 33
17 |Bbluucauth onpeenurens 2 nopsaka OIIK-6 HI
18 |Haiitu cymmy matpuiy OI1K-1 Y1
19 |Haiitu npousBeeHue MaTpUILL OIIK-6 32
20 |BpraucinTh MaTpHIly 0OpaTHYIO TAaHHOM YK-1 Y4
21 [Pemmts cucteMy ypaBHeHHH ¢ momMomsio Gopmyn Kpamepa OIIK-1 Hl
22 |Pemuts cucteMy ypaBHeHHd MeTojoM ["aycca OI1K-1 31
21 [Pemmts cucteMy ypaBHeHHH ¢ momMomsio Gopmyn Kpamepa OIIK-1 Hl
24 |Bpraucnuth NpoeKIuio BekTopa A Ha BekTop B OI1K-1 H1
25 |HaiiTu K0oOpauHATBl BEKTOPA YK-1 Y4
26 |Haiitu yroa Mexay BEKTOpamu OIIK-6 Y2
27 |BBIICHUTH B3aUMHOE PACIIOJIOKEHHE ABYX BEKTOPOB OIIK-1 V1
28 |Haiitu nyimHy BekTopa OIIK-6 Y2
29 |Haiitu nnuny cropossl AB tpeyroabauka ABC YK-1 H3
30 |CocTaBuTh YpaBHEHHE IPSMOI1 IPOXOJIAIICH Yepes 2 3a/laHHbIe TOYKH OIIK-6 32
31 |BbMUCIUTE PACCTOSHUE MEKAY ABYMSI TOUKAMU YK-1 33
32 |Haiitu yrnoBo#i ko3¢ unmeHt ctoporsl AB tpeyronpauka ABC OIIK-6 H1
33 |CocraButh ypaBHeHue Meauanbsl AE TpeyronsHuka ABC YK-1 Y4
34 |Haiitn nivny meauanbl AE Tpeyronsarka ABC OI1K-1 H1
35 |BbIMUCIUTE PacCTOSHUE OT TOUKHU 0 NIPAMOI OIIK-1 31
36 |Haiitu niuny croponsl AC tpeyronbanka ABC OIIK-6 32
37 |Haiitu yrnosoit xodddurment croporst AC tpeyromsanka ABC OIIK-1 Hl
38 |CocraButh ypaBHenue meauansl BE Tpeyronsaika ABC YK-1 Y4
39 |Haiitu jyiuny Meauanst BE Tpeyronbauka ABC OIIK-6 y2
40 |Haiitu yacTHOE peleHne JHHEHHOTO OAHOPOIHOTO AU (hepeHIIMATEHOTO YPaBHEHHS BTOPOTO MOPsIKa OI1K-1 Y1
41 [Haiitn yacTHOE perieHre HEOTHOPOIHOTO AU depeHnnaIbHOr0 ypaBHEHHS BTOPOTO MOpPsIIKa OIIK-6 y2
42 |Haiitu aomuny croponsl BC tpeyronsauka ABC YK-1 H3
43 [Haiitn yriosoii ko3¢ durment cropors! BC tpeyromsanka ABC OIIK-6 32
44 |CocraButb ypaBHenue meauansl CE Tpeyrompaika ABC YK-1 33
45 |Haiitu nnuny meauansl CE tpeyronsHuka ABC YK-1 33
46 |BprauciIuTh AIMHY BEKTOpa OIIK-6 H1
47 |BbluuciuTh 3aJaHHBIIA ONPEACICHHBIN UHTErPal METOAO0M 3aMEHbI IEPEMEHHOMI OIIK-1 V1
48 |Haiitu ob1ee peneHne JHHERHOTO OAHOPOIHOTO AU GepeHIINATEHOTO YPaBHEHHS BTOPOTO MOPSIKa OIIK-6 32
49 [Haiitn obmiee penieHre HeOJHOPOTHOTO AudhepeHIIHaAILHOTO YpaBHEHHSI BTOPOTO IOPsAKa YK-1 Y4
50 |BeraucinTh 331aHHBINA ONPEAEICHHBI HHTErPaJ METOJJOM HHTETPUPOBAHHMSI 10 YACTSIM OI1K-1 H1
51 |BbuucauTh 3a1aHHbLI ONPEAEICHHbII HHTErPaJl METOIOM BbLIEICHUS IIOJIHOTO KBaJpaTa OIIK-1 31
52 |Haiitn yactHOE pemeHne qudhepeHIaTbHOTO YPaBHEHHUS IEPBOTO MOPSIJIKA C Pa3AeITIOIIUMUCST OIIK-6 HI
53 |BbIuucauTh 3a1aHHbII ONPEAEICHHBII HHTErpaJl METOIOM UHTEIPUPOBAHUS IIPABUIIbHBIX PAllMOHAIBHBIX OIIK-1 31
54 |Haiitn yacTHOE pelieHue JUHEHHOro qrddepeHIIaIbHOT0 YpaBHEHU MEPBOTO MOPSAKA OIIK-6 32




55 |Haiiti yacTHOE pemeHne 0JHOPOIHOTO () (hepeHITHANEHOTO YPABHEHNUS IEPBOTO MOPSIIKa YK-1 33
56 |CocraButh ypaBHeHnue BoicoThl AH Tpeyronsauka ABC OIIK-6 H1
57 |Haiitu iy Beicotsl AH Tpeyronsnuka ABC OIIK-1 V1
58 |CocraButs ypaBaenue BeicoThl BH Tpeyronsauka ABC OIIK-6 H1
59 |Haiitu yuny Beicotsl BH Tpeyronsauka ABC YK-1 Y4
60 |CocraButs ypaBaenue BeicoThl CH Tpeyronpauka ABC OI1K-1 H1
61 |Haiitu jyuny Beicotsl CH TpeyronsHuka ABC OIIK-1 31
62 |Bpraucauth miomans GUrypbl OrpaHUueHHOM Mapaboioil u npsaMoi OIIK-6 32
63 |Haiiti 00beM Tena BpamieHus YK-1 33
64 | BeIuuCINTSD III0MAAh MEXY TBYMsI KDUBBIMU OIIK-6 H1
65 |BbruuciuTh ABONMHON UHTErpall OIIK-1 V1
66 |Haiitn 00beM Tenia pu M3BECTHOM MOTIEPEYHOM CEUCHUH OIIK-6 H1
67 |Haiitu niauny nyru VK-1 V4
68 |BeIUUCINTB OIpeIeTICHHBI HHTErpall OI1K-1 H1
69 |BbuucauTh HEONpeAEICHHBII HHTErpall OIIK-1 31
70 |Haiitn Touky MakcuMyMa QyHKIIUU OIIK-6 32
71 |Haiitu Touxy MUHUMYMa (DyHKIIHU OIIK-1 HI
72 |Haiitu ToukHu 3KkcTpeMyMma QyHKIIUH YK-1 Y4
73 |HccnenoBath GYHKINIO HA YKCTPEMYM OIIK-6 y2
74 |HaiiTn yacTHBIC MPOU3BOIHBIC MEPBOTO MOPsIKA PYHKIUH JBYX MEPEMEHHBIX OI1K-1 Y1
75 |Haiiti yacTHBIC IPOM3BOAHBIC BTOPOTO NOPSAIKA (DYHKIINH ABYX HEPEMEHHBIX OIIK-6 y2
76 |HccnenoBaTh QYHKIMIO IBYX MEPEMEHHBIX HA 3KCTPEMYM YK-1 H3
77 |WccnenoBaTh (hYHKIMIO IBYX HEPEMEHHBIX HAa SKCTPEMYM B 3aTaHHOH 00JIacTH OIIK-6 32
78 |CoctaBuTh YpaBHEHHE apadOJIbl YK-1 33
79 |CocTaButh ypaBHEHHE THICPOOIIBI YK-1 33
80 |CocraBuTh YpaBHEHHUE dJUIMIICA OIIK-6 H1
81 [CocraButh ypaBHEHHE OKPYKHOCTU OIIK-1 V1
82 |Hamucatp ypaBHEHHE OKPY)KHOCTH B OOIIIEM BHJIE OIIK-6 32
83 |Hamucats ypaBHEeHHE 3JUIHIICA B O0IIEM BHIE YK-1 Y4
84 |Hamucate ypaBHeHME mapaboJbl B 00IIEM BHIE OI1K-1 H1
85 |Hamucats ypaBHeHHe runepOoIIbl B 00IIEM BHIE OIIK-1 31
86 |BbIICHUTH CXOUMOCTB psiJia C TOMOUIBIO PU3HAKA CPABHEHHS OIIK-6 H1
87 |BpIACHUTH CXOOUMOCTb psja ¢ IOMOLIBIO ITpu3Haka Komm OIIK-1 Hl
88 |BeIscHHTH cXOOMMOCTB psifa ¢ moMOIIbIo pu3Haka Jlamambepa YK-1 H3
89 [IlepeunciuTh CBOWCTBA HEONPEAECIEHHOIO UHTErpalla OIIK-6 y2
90 |IlepeuncanTh CBOICTBA ONpEEIEHHOI0 HHTErpajia OI1K-1 Y1
91 |Ilepeuncnuth cBONMCTBA JBOMHOIO MHTETpaIa OIIK-1 Hl




5.3. MarepuaJbl AJis1 OLEHKH JOCTHKEHUSI KOMIIeTeHIM
5.3.7. Bonipochl U151 YCTHOTO onpoca

Ne Copeprxanue Kowne- nau
TCHI
1 [Ompemenutenu 2-ro, 3-ro, n-ro mopsAKa 1 MX CBOKUCTBA. OIIK-1 Vi
2 |Penienue cucTeM JTHMHEHHBIX allreOpanyecKiX YpaBHEHHUH ¢ IIOMOIIBI0 00paTHON MaTpHUIlbl ¥ HOpMyIT OIIK-6 H1
IonsTne BexTOpa. JIuHelinble onepanuu HajJ BekTopamu. IIpoeknus Bekropa Ha ock. Pa3noxkeHue BeKTopa 1o VK-1 V4
3 |opToHOpMHPOBAaHHOMY 0a3MCy Ha IUIOCKOCTHU U B IIPOCTPAHCTBE.
4 |BekTopHOE Mpom3BECHIE BEKTOPOB, CBOHCTBA, IPIIOKEHHS. OIIK-1 HI
5 |JluneiiHoe npoctpancTBo. EBKIIMIOBO MPOCTPaHCTBO. OI1K-1 31
6 [OcHoBHBIC 331a4N aHATMTHYECKOW T€OMETPUH Ha INIOCKOCTH. OIIK-6 32
7 |B3anMHOE pacrosioKeHne ABYX MPsIMBIX Ha IJIOCKOCTH. YK-1 33
IMapameTprueckue U KAHOHHYIECKUE YPaBHEHNUS IPSMOH B IPOCTPAaHCTBE. B3anMHOE pacnonokeHne mpsmbIx OITK-6 Hi
8 |u miockocTeii B IpOCTpaHCTBE.
9 |IToBepXHOCTH BTOPOTO MOPSIKA. OIIK-1 VY1
10 |[TousTHe byHKIMHU 07HOI epeMeHHOi. OCHOBHBIC dJIeMEHTapHbIE (DYHKITUH. OIIK-6 HI
11 |BeckoHeuHO Mable ¥ OECKOHEYHO OouIbInNe (hYHKINH 1 X CBOHCTBA. VK-1 V4
12 |PasnuuHble onpeieneHusi HeMPEPhIBHOCTH (PYHKIIMHU B TOUKE. OI1K-1 H1
Omnpenenenne TPOU3BOIHON, ee reoMeTpudeckuii u pusnueckuii cmbica. CBs3b AU GepeHIIPYEMOCTH H OIK-1 3]
13 |HenpepbIBHOCTH (DYHKIIMH.
14 |IIpon3BosaHas CI0XKHON 1 00paTHOH (PyHKUHIL. OIIK-6 32
15 |[[TousTre nuddepennumana. OIIK-1 HI
16 |OcHoBHBIE TeopeMs! TH(p(hepeHIHaTBHOT0 HCUHUCICHUSL. VK-1 Y4
17 |HccnenoBanue rpaduka QyHKIIUMKM Ha BBIMYKIOCTh, BOTHYTOCTh, TOUKH MIEpernoa. OIIK-6 Y2
18 |O6mas cxema ucciegoBaHus ()YHKIIUH C IETbI0 IOCTPOCHNUS ee rpaduka. OIIK-1 Vi
19 [[TousTHE IEpBOOOPA3HON U HEOTPEIEICHHOTO HHTETPaja U €ro CBONCTBA. OIIK-6 y2
20 |OcHOBHBIE METOABI MHTETPUPOBAHHS: METO PA3I0KEHHS, 3aMEHA IEPEMEHHOM, HHTETPUPOBAHUE TIO YaCTSIM. VK-1 H3
21 |OnpeneneHHbII HHTErPAJ U €ro OCHOBHBIE cBoiicTBa. Dopmysa HeroToHa-JIeiiOHuIa. OIIK-6 32
22 |TIpunosxeHns ONpeaeIeHHOT0 HHTEerpaa. VK-1 33
21 |OnpeneneHHbII HHTErPAJ U €ro OCHOBHBIE cBoiicTBa. Dopmysa HeroToHa-JIeiiOHuIa. OIIK-6 32
IMonsTHe HyHKINN HECKOIBKUX IIEPEMEHHBIX, €€ 00JIacTH ONpeeNeHNs, INHIH YPOBHS, Tpaduka, mpeena, OITK-6 Hi
24 |HenpepbIBHOCTH.
25 |ITomHOE mpHpaneHne U NONHBIN qu¢ depeHIpan, IPUMEHCHNE B IPHOJIIDKCHHBIX BBIYUCICHHSX. OIIK-1 Vi
26 |HccnenoBanne QyHKIUM JIBYX HE3aBUCHUMBIX MIEPEMEHHBIX Ha IKCTPEMYM. OIIK-6 32
Anrebpandeckast (hopMa KOMIDIEKCHOTO YHCIIA, €T0 H300pakeHNEe Ha KOMIUIEKCHOH IIIOCKOCTH. VK-1 va
27 | TpuroHoMeTpuyeckas U nokasaresibHasi GOpMbI KOMILUIEKCHOTO yucna. JIeHCTBHS HaJl KOMIUIEKCHBIMH
OcHOBHBIE TOHATHS 0 AU (EepeHITHATBEHBIX YPaBHEHHI! IIepBoro mopsiaka. 3agaga Komm, ycnosus OIK-1 Hi
28 |cymiecTBOBaHMUS U IMHCTBEHHOCTH €€ PELICHNUS], TEOMETPUYECKUIT CMBICIL.
OcHoOBHBIE TOHATHS 0 AU (epeHITHANBHBIX YPAaBHEHHAX BTOpOro nopsiaka. JuddepeHnnanbabie ypaBHSHHS OIK-1 3]
29 |BTOpOroO NOpsiAKA, JIOMYCKAIONHME NOHKEHUE TTOPSIKa.
Jluneiinsle oHOpOIHEIE AU((epeHnnaTbHbIEC YPAaBHEHHS ¢ TIOCTOSHHBIMU K03 dpunmentamu. OTeICKaHUE
30 [yo.0. B ciydae pa3nM4HBIX CUTYallMi JUIl KOPHEH XapaKTepUCTUUECKOIO YPaBHEHHUSL. OIIK-6 HI
31 |Yucnennoe uHTErpHpoBanue au(GepeHINaNbHBIX YPAaBHCHHUIL. OIIK-1 Hl
Ormpezienienye JBOMHOT0 HHTErpaia 1 ero cBoicTBa. Crioco0bl BEIYHCIICHHS JBOHHBIX HHTEIPAJIOB.
32 |IIpmioskeHns1 ABOMHBIX MHTETPAJIOB. YK-1 H3
33 |IloHsATHE KPUBOJMHENHBIX HHTETPAJIOB. OIIK-6 Y2
34 |BekTopHO€ 1ojie €ro XapakTepUCTUKU: IIOTOK U TUBEPreHIMS, LIUPKYILUS U pOTOP. OIIK-1 V1
JlocTaTouHble MPU3HAKK CXOAUMOCTH 3HAKOMOIOKUTENBHBIX PSJIOB: IPU3HAKH CPaBHEHHS, TPU3HAK
35 | Janambepa, npusHak Komm. OI1K-1 H1
36 |IlonsTHe QyHKIMOHATBHOTO M CTENEHHOTO psiga. Teopema Aders. OIIK-6 H1
Tpuronomerpudeckuii psan. Kosddunuentst Oypse. locTaTouHbIe YCIOBUS Pa3I0KEHHIS IEPHOITICCKON
37 |pynkmmu B psag @ypse. Paznoxxerne B psag Pypse neprogundeckux (GyHKIHH ¢ TPOU3BOIBHBIM HEPHOIOM. YK-1 v4




5.3.8. 3aganus 1151 npoBepku (POPMUPOBAHUSI HABBIKOB

Ne Copneprxanue Kowne- nau
TEHIIHS

1 |Berauciuts nponsBogHyio y=3*x"3-5%x"2+31 OIIK-1 V1
2 |BeraucianuTh Npou3BoaHyI0 y=sin(2x-4) OIIK-6 H1
3 |Haiitu HeonmpenenHHBIA HHTErpal oT GyHKIuH 7*x"3-x"2+2 OIIK-6 y2
4 |HaiiTi HeonpeeTHHBIA HHTErpal oT QyHKIUH cos(2x+1) OI1K-1 Y1
5 |Haiitu obmiee perne augdepeHuantsHoro ypaBHeHus y'=(x+1)/y OIIK-1 HI
6 |Haiitu o61ee penne muddepeHnuansHoro ypasHenus y'=3*cos(y/x)+1 OIIK-6 HI
7 |Haiitu obmiee perne augepeHuaibsHoro ypaBHeHus y'-8y'+16y=0 OIIK-1 31
8 |Haiitu nimny croponsl AB, ecn A (-4; 5), B(5;2),C(3;-4) OIIK-6 Y2
9 |CoctaButs ypaBHeHus ctopoH AB u AC, eciin A (- 4; 5), B (5;2), C(3;-4) OIIK-6 H1

5.3.9. Bonipochl U151 KOHTPOJILHOM (pacyeTHO-rpaduyeckoii) padoTsl
He npexycmotpeHo




5.4. CucremMa olleHUBaHUA JOCTHKEHUS KOMIIETCHIINI
5.4.1. OneHKa 10CTHKEHHs KOMIIETEHIMI B X0/1e IPOMEKYTOYHOM aTTecTaluu

HHI[I/IKaTOpLI JIOTVOKSHHSI KOMIIETSHIINHI

HOMepa BOIIPOCOB W 3a1a4

Kon

Conepxanue

BOIIPOCHI K
9K3aMEHY

3a/1a41 K
9K3aMEHY

BOTIPOCHI K
3a4ery

YK-1 Cnocoben OCYIIECTBJIATH ITOUCK, KpI/ITI/I‘IeCKI/Iﬁ aHaJIn3 U CUHTE3 I/IH(I)OpMaI.[I/II/I, NPUMCHATH CHUCTEMHBIHN TOJIXO0 ISt peHICHUA

NOCTAaBJICHHBIX 3aJ1a4

33 MaTeMaTHYeCKHe OCHOBBI MH(PpOPMATHKH 1,4,19 1 3,18
pemarh CTaHAapTHbIE NPOQECCHOHANIBHBIE 3aJa4l C IPUMEHEHHEM MaTeMaTHYECKUX 3 13 5 712
Y4 |meromos ’ ’
H3  |ucnonb3oBaHMs METOOB MaTeMaTHKH B IPO(ECCHOHATIBHON NeSTeIbHOCTH 17 10 16
OIIK-1 CniocoGeH NpUMEHSTh €CTECTBEHHOHAYYHbIE U OOILCHH)KCHEPHBIE 3HAHKS, METO/Ibl MATEMaTHYECKOTO aHaIN3a U
MOJICTIMPOBAHHS, TCOPETHYECKOTO U SKCIIEPUMEHTAIBLHOTO UCCIIEI0BaHNs B IPO(ECCHOHATIBHOM e TeIbHOCTH
31 OCHOBBI MATEMATHKHU 2,10 7 1,9
pelarh CTaHAapTHHIE MPOQECCHOHANIBHBIC 3aJa41 C IPUMEHEHHEM E€CTECTBEHHO- 6.15 312 5 14
V1  |Hay4HBIX 3HAHHH ’ ’ ’
TEOPETHYECKOT0 U SKCIIEPUMEHTAIBHOTO UCCIIEI0BaHNs 00BEKTOB MPOGECCHOHAIBHON 9.12 6.9 3 11
H1  |mestensHOCTH ’ ’ ’

OIIK-6 CriocoOeH aHanM3upoBaTh U pa3padaThiBaTh OPraHU3aMOHHO-TEXHUYECKHE 1 3KOHOMUYECKUE MPOLIECCHI C IPUMEHEHUEM
METOZOB CHCTEMHOI'0 aHAIN3a ¥ MaTEMaTHIECKOTO MOICIUPOBAHNUS

32 OCHOBBI MATEMATUYECKOI'0 U UMUTALIMOHHOTO MOJIETTUPOBAHUS 3,7,18 4 2,10, 17
y2 AHAJIM3UPOBATH SKOHOMHUYECKUE IPOLIECCH ¢ IPUMEHECHUEM MAaTEMATUIECKUX METOLOB 14, 16 11 13,15

MPUMEHEHUS] METOZ0B MaTEMAaTHUECKOT'0 MOJICTTMPOBaHUS B PO(HECCHOHATBHOM 511 )3 46
HI JEATEIbHOCTH ’ ’ i




5.4. Cucrema oueHUBaHHUA JOCTUKEHUS KOMIIETeHIUii
5.4.2. OueHka JOCTHKEHHSI KOMIIETEHIHIA B X0/Ie TEKYIIero KOHTPOJIsI

WHaukaTopsl JOTHKEHUS] KOMITIETEHITU I

Howmepa BompocoB u 3aga4

BOIPOCHI | 3324 [Uist
BOIPOCHL
Kox Conepxanue YCTHOTO | IPOBEpKH
TECTOB
ompoca HABBHIKOB

YK-1 Cnocoben OCYLIECTBJIATH IOUCK, KpI/ITI/I'IeCKI/Iﬁ aHaJIu3 U CUHTE3 I/IHq)OpMaL[I/II/I, IPUMEHSTH CHUCTEMHBIN oAXOoA AJis peHICHUs

IIOCTaBJICHHBIX 3a1a4

1, 13, 16,
31, 44, 45,
33 |MaTeMaTHYeCKHUE OCHOBBI HH()OPMATHKH 55,63, 78. 7,22,23
79
5, 20, 25,
v4 pelath cTaHgapTHBIC MPO(ECCHOHANBHBIC 331241 C MPUMEHEHUEM MaTeMaTHIECKIX 33,38,49, | 3,11, 16,
METOJIOB 59, 67, 72, 27,37
83
. 10, 29, 42,
H3 |ucnons30BaHMs METOMOB MATEMATHKH B MPO(ECCHOHAIBHOMN IEATEIbHOCTH 76, 88 20, 32
OIIK-1 CnocobeH mpUMEHSTh €CTECTBEHHOHAYYHBIC 1 OOIICHH)KCHEPHBIC 3HAHHS, METO/IbI MATEMaTHUYCCKOTO aHAIM3a U
MOJICTTUPOBAHUS, TEOPETHYECKOTO U IKCIIEPUMEHTAILHOTO UCCIICAOBAHUS B IPOGECCHOHATBHON S TETbHOCTH
7, 14,22,
31 |oCHOBBI MAaTEMATHKH 35,51,53, | 5,13,29 7
61, 69, 85
3,12, 18,
pelath cTaHgapTHBIC MPO(ECCHOHABHBIC 33/1a41 C MPUMEHEHUEM €CTECTBEHHO- 27,40,47, | 1,9, 18,
Vi N 1,4
Hay4HBIX 3HAHUHI 57, 65, 74, 25, 34
81, 90
6,9,21,24,
H1 TEOPETHYECKOTO M IKCIIEPUMEHTAIILHOTO HCCIIeI0BaHuUs 00beKTOB podeccronansHoi | 34, 37, 50, |4, 12, 15, 5
JIEATETLHOCTH 60, 68, 71, |28, 31, 35
84, 87,91

OIIK-6 Crniocoben aHaJIM3UupoBaTh U pa3pa6aTLIBaT}, OpraHnu3allUOHHO-TEXHUYECKHUE U DKOHOMUYECKUE TPOLECCHI C MPUMECHEHUEM
METOAOB CUCTEMHOI'O aHa/Iu3a U MaTEMaTUICCKOIro MOACIMPOBaAHUA

4,15, 19,
32 |0CHOBBI MATEMAaTHYECKOI'O U KIMUTAI[HOHHOTO MOJICTTHPOBAHUS 30,36, 43, | 6,14, 21,
48, 54, 62, 26
70,77, 82
11, 26, 28,
VY2 |aHanu3upoBaTh YKOHOMUYECKUE MPOLECCHI ¢ TPUMEHEHUEM MaTeMaTiHueckux meronos | 39,41, 73, | 17, 19, 33 3,8
75, 89
2,8,17,23,
H1 MPUMEHEHHS METOJIOB MAaTEMaTHUECKOTO MOJICTIUPOBAHHMSI B TPOPECCHOHATBHOM 32,46,52, | 2,8, 10, 6.9
JIESITENBHOCTH 56, 58, 64, | 24, 30, 36 »

66, 80, 86




6. YueOHO-MeTOANYECKOE 00ecIeueHre JUCIUIIIHHBI
6.1. Pexomenayemas aurepatrypa

Bubnuorpadmyeckoe omrcanue

Bun u3nanus

Hanmmnos 0. M. MaremaTrka [31eKTpOoHHEIH pecype]: YuebHoe mocobue / FO. M. Jlaruinos, JI. H.
Kypbenko; Kazanckuii HaIMOHAIBHBINA HCCIIEI0BATEIbCKUM TEXHOIOTHUECKHI yHUBepcuTeT; KazaHckuit
HallMOHAJILHBIN HCCIIeI0BaTEeNLCKUI TexHnueckuid yauBepeuteT uM. A.H. Tymonesa - Mocksa: OOO
"Hayuno-uznarensckuit nentp MHOPA-M", 2019 - 496 c. [OU] [OBC 3nanuym] URL:
http://znanium.com/catalog/document?id=327832

VYuebHoe

HertspeBa O. M. MaTtemaTHKa B IpUMepax M 3a1a4ax [JIEKTPOHHBIH pecypc]: YduebHoe mocodue / O. M.
Hertsipesa, JI. H. XKyp6enko; KazaHckuii HallmOHAIBHBIN HCCIIEI0BATENILCKUNA TEXHOJIOTHIECKHHA
yHUBepcuteT; KazaHckuil HalMOHaIbHBIM UCCIEI0BATEIbCKUN TEXHMUECKUH yHUBEepcUTeT uM. A.H.
Tymonea - Mocksa: OO0 "Hayuno-uznarenbekuii neHTp MHOPA-M", 2019 - 372 c. [OU] [DBC 3nannym]
URL.: http://znanium.com/catalog/document?id=327833

VYuebHoe

[Tumayes B. C. Breicmias MaTeMaTHKa [37eKTpoHHbIN pecypc]: Yueonuk / B. C. Illunaues - Mocksa: OO0
"Hayuno-uznarensckuii nentp MHOPA-M", 2018 - 479 c. [OU] [OBC 3nanuym] URL:
http://znanium.com/catalog/document?id=303892

YuebHOE

MaremaTrka. OCHOBHBIC ITPUEMBI PEIICHUS] OOBIKHOBEHHBIX AU((PEpEeHINPOBAHHBIX YPaBHEHUIT
[OnexTpoHHBIH pecypc]: METOANYECKHE YKa3aHH I CAMOCTOSTENBEHOM padoThl 00YJaroIIIXCs 10
HaTpaBJICHUIO MOATOTOBKU: [Ipukiagnas nHpopMaTruka npoduib ToAroToBkr: NHPOpMaIMOHHEIE CHCTEMBI
u TexHosiorun B MeHemkMenTe AITK / BopoHeKCKHUit TocynapcTBEHHbIH arpapHblil yauBepcuret / B.I1.
ITankwuit, A.E. TTonos, I1.B. Mockanes. - Boponex: BI'AY, 2019.
<URL:http://catalog.vsau.ru/elib/metod/m152669.pdf

MeTtoauueckoe

Vne3pko A.B. ITopsnok oLleHMBaHUS PE3yIbTaTOB JOCTHXKEHHSI KOMIIETEHLIMI: METOANYECKHE MaTepUalIbl
JUTS OCHOBHOM 00pa3oBaTeIbHOM mporpaMMel o Hampasiaenuio: 09.03.03 TIpukiaanas uHpopMaTHka,
npoduns: MapopMannoHHbIe CHCTEMBI U TexHonornu B MeHemkMeHTe AITK / A.B. Vnessko, C.A. Kynes,
A.A. Toscteix. — Boponex: BI'AY, 2019. — 24 c.

MeTtoauueckoe

VYne3pko A. B. [opsgok popMupoBaHHs KOMIIETSHIUA: METOANIECKAE MaTePUAITBI AJIsl OCHOBHOM
o0pa3oBaTeIbHON MPorpaMMbl OakanaBpuara o Hampasiernto: 09.03.03 IIpuknangnas naGOpPMATHKA,
npo¢uis: MHbpOpMaIIMOHHBIE CHCTEMBI U TeXHOJIOTHH B MeHemkMenTe ATTK / A.B. Yiessko, C.A. Kynes,
A.A. Toncteix. — Boponex: B'AY, 2019. -39 ¢

MeTtoauueckoe

Bectnuk Boponexckoro rocynapcrseHHoro ynusepcureta. Cepust: @uzuka. Maremaruka: [HaydHbIH
)ypHai|] / penxon.: bae A.Jl. (rin. pex.) u ap. - Boponex: BopoHeKCKHit TOCYTapCTBEHHBIH YHUBEPCHUTET,
2020 [91] URL: https://elibrary.ru/contents.asp?titleid=9761

[Iepuoanueckoe

MareMaTrKa 1 MaTeMaTUYECKOE MOJIEIMPOBAHKE: HYYYHO-IIPAaKTHYECKUH pEeLeH3UPYEMBbIH XKypHall: CETeBOE
Hay4HOe u3zanue / Yupenurenb: HannonaneHeiii DnekTponno-Uudopmarmonnsiii KoHcopipmym
(HOMKOH) - Mockea: Hanmonaneasiit Dnextponno-Uudopmanmonnsiii Koncoprmym (HOUKOH), 2020
[OU] URL: https://elibrary.ru/contents.asp?titleid=54179

[Iepuoanueckoe

6.2. Pecypcnbl cetu UHTEpHeT
6.2.1. DyiekTpoHHBIE OUOJINOTEYHbIE CHCTEMbI

Hassanue

Jlanp

ZNANIUM.COM

IOPAUT

IPRbooks

E-library

()3 RO, 1 NNy RUSH I SN

OnektpoHHas 6ubmmoteka BIAY




6.2.2. IlpodeccuonajibHbIe 6a3bI JAHHBIX U

HH(OPMaAIHOHHBbIE CHCTEMbI

HazBanue

Pa3memienue

CrpaBouHas paBoBasi cucteMa I'apanar

http://www.consultant.ru/

CnpaBoyvHas npaBoBas cucreMa KoncynbranT [limoc

http://ivo.garant.ru

6.2.3. CaiiTbl 1 uHGOPMAIMOHHBIE TOPTAJIbI

Ha3sanue

Pazmemnienne

MaremMaTuka B BBICIIEM 06p3.30BaHI/IPI

: http://www.unn.ru/math/index.html

Bectark BopoHeXCKOro rocyJapcTBEHHOTO arpapHoro YHUBEPCUTETa

http://www.vsau.ru/Bectauk B[TAY

CucremMa KOMIBIOTEPHOH anredpsl Maxima

http://maxima.sourceforge.net/ru/

wxMaxima is a GUI for the CAS Maxima

http://wxmaxima.sourceforge.net/

KOMHBIOTepHaﬂ MaremaTHKa ¢ Maxima

https://www.altlinux.org/images/0/0b/MaximaBook.pdf




7. MaTepuaJIbHO-TeXHUYECKOE ¥ IPOrPaMMHoe obecrnedyeHne I CUMIIMHbI

7.1. Ilomenenns AJs BeeHUsi 00Pa30BaTeILHOIO MMpouecca u 000pya0BaHue

HanMeHoBaHHe MOMEIIEHHH I TPOBEICHUS BCEX BHIOB
Y4eOHOM JESITENbHOCTH, MPEIYCMOTPEHHON YUeOHBIM TUIAHOM,
B TOM YHCJE MOMEIMICHUS JUIS CaMOCTOSTENBHON paboThI, ¢
yKa3aHWEM TIepeYHs OCHOBHOTO OOOpyHOBaHWA, Yy4eOHO-
HATJSIOHBIX  TMOCOOMH W WCIONB3yeMOro  MPOTPaMMHOTO

oOecreUeHHs

Anpec  (MeCTOMOJIOXKEHHE)  MOMEIIEHUH s
NPOBEICHUS BCEX BHIOB YYCOHOH JESATEIBFHOCTH,
MPEeIyCMOTPEHHOW Y4eOHbIM IUTaHOM (B Cily4ae
peanm3anyu 00pa3oBaTEIBHON MPOTPaMMBI B CETEBOI
(opMe HOTOTHUTENHHO YKa3hIBAETCS HAMMEHOBAHHE
OpTaHM3alMH, C KOTOPOH 3aKIIFOUCH JOTOBOP)

VYueGHas ayIUTOPUsL AJTs TPOBEACHUS 3aHATHH JIEKIIMOHHOTO
THUIA: KOMIDIEKT y4eOHOH MeOenH, TeMOHCTPalHOHHOE
o0opynoBaHue, y4eOHO-HATJISTHBIC TOCOOUS B BUJIE
Hpe3eHTanuii, mporpamMMmHoe obecrieuerne: MS Windows
/Linux /Pex OC

394087, Boponexckast obnacts, T. Boponex, yi.
Tumupsszesa, 1.13

YuebOHast ayIUTOPHS IS IPOBEACHUS Ta00OPATOPHBIX U
NPAKTHICCKUX 3aHATUH, TEKYIIEr0 KOHTPOJISI U IIPOMEKYTOIHOM
aTTeCTalluy: KOMIUIEKT y4eOHOIt MeOenu, yueOHO-HarIAHbIe
HOCOOHS B QJIEKTPOHHOM BH/I€, KOMBTIOTEPHI C BO3MOXKHOCTBIO
nozakioueHus k Mareprer u gocrynom B OMOC; nporpammHoe
ob6ecneuenne: MS Windows /Linux /Pex OC, MS Office /
OpenOffice/ LibreOffice, DrWeb ES, 7-Zip, MediaPlayer
Classic, Sunekc Opaysep / Mozilla Firefox / Internet Explorer,
AST Test

394087, Boponexckas obsacts, r. BopoHex, yiI.
Tumupsizea, 1.13

Y4eOHast aymUTOpHS AJIs IPOBEICHUS Ta00PAaTOPHBIX U
NPAKTHYCCKUX 3aHATUI, HHAUBUIYaJbHBIX ¥ TPYIIIOBBIX
KOHCYJIbTAIMIA: KOMILIEKT Y4eOHOM MeOein, KOMBTIOTEPHI C
BO3MOYKHOCTBIO NOJKIF04YeHUs K "MIHTepHeT" 1 0obecreueHreM
nocryna B OUOC; mporpammHuoe obecrieuenue: MS Windows
/Linux /Pen OC, MS Office / OpenOffice/LibreOffice, DrWeb
ES, 7-Zip, MediaPlayer Classic, Sanexc 6paysep / Mozilla
Firefox / Internet Explorer, AST Test

394087, BopoHesxckas obnacts, T. Boponex, yi.
MpuuypuHa, 1.1

ITomereHue JUIst XpaHeHHs U MPO(UIAKTHIECKOTO
obcyxuBaHus yueOHOTro 000pyAOBaHMs: MeOEIb IS XpaHEHUs!
1 00CITy)XKUBaHUS y4eOHOTO 000PyIOBaHNS,
CIeNaIn3UpOBaHHOE 000PYIOBaHHUE JUIsl pEMOHTa
KOMITBIOTEPOB

394087, BopoHesxckas obmacts, T. Boponex, yi.
Mmuuypuna, 1.1, a.: 117, 118

[Tomerenue A caMOCTOATENFHON pabOThI: KOMIUIEKT yuyeOHOH
MeOeli, KOMBTIOTEPhI C BO3MOXKHOCTBIO ITOIKITFOYCHHS K
"NuTepHer" n obecnedenreM goctyna B DIOC; mporpamMmHOe
obecneuenne: MS Windows /Linux /Pex OC, MS Office /
OpenOffice/LibreOffice, DrWeb ES, 7-Zip, MediaPlayer
Classic, Snnexc 6paysep / Mozilla Firefox / Internet Explorer,
AST Test

394087, Boponexckast o6nacts, T. Boponex, yi.
Muuypwuna, 1.1, a.: 113, 115, 116, 119, 120, 122, 122a,
126,219 (c 16.00 oo 20.00)




7. MaTepuaJIbHO-TeXHUYECKOE ¥ IPOrPaMMHoe obecrneyeHne I CUMIIMHbI

7.2. IlporpamMMHoOe obecnieueHue

z

Ha3Banue

Pasmenienue

OneparmonHsle cucteMbl MS Windows /Linux /Pex OC

TIK B mokansHO# cetn BI'AY

IMaxets! opucHbIx npunoxkennid MS Office / OpenOffice/LibreOffice

TIK B nmokansHO# cetn BI'AY

IMporpammer s mpocmotpa ¢aiinos Adobe Reader / DjVu Reader

TIK B nmokansHO# cetu BI'AY

Bpayseps! Annexc bpaysep / Mozilla Firefox / Microsoft Edge

TIK B nmokansHO# cetu BI'AY

AntuBupycHas nporpamma Drweb ES

TIK B nokanwHO¥ cetn BITAY

ITporpamma-apxuBatop 7-Zip

TIK B nmokansHO# cetn BI'AY

MyneTiMeua npourpeiBatess MediaPlayer Classic

TIK B nokanwHo¥ cetn BIAY

ITnaropma onnmaiiH-00ydeHns eLearning server

TIK B mokansHO# cetn BI'AY

o) ol EN] Fo | QUL BN RUS ] I (SR o

Cucrema xomnproTepHoro tectiupoBanust AST Test

TIK B nokansHO¥ cetn B[AY

[IIIT st pereHus 3a1a4 TEXHUUECKUX BhIancieHunid Matlab 6.1/ScilLab

TIK B nokanwHo¥ cetn BIAY

—_ ] —
— o

Cucrema KOMIBIOTepHOH anredpsr Mathcad

TIK B mokansHO# cetu BI'AY




8. MexnucuMnjinHapHbie CBA3H

Bzaumocssa3annbie JUCHUILIAHBI

Kadenpa, Ha K0TOpOIi perogaeTcst

[Hoamnucek 3aBenyromniero

MUCIUIIINHA kadeapoi
Kon Ha3zpanue (enp
51.0.12 Teopus BeposTHOCTEH 1 ODKOHOMHYECKOTO aHaIN3a, CTATUCTUKHU U

o MaTeMaTHYeCKasl CTaTUCTHKA TIPUKIIATHOW MaTEeMAaTHKU =
51013 HccnenoBanue onepanuii 1 METOAbI DKOHOMMYECKOT'O aHAJIN3a, CTATUCTUKU U

ONITUMH3 AN

HpHKHa,HHOﬁ MaTCMaTHKH




Hpuioxenne 1

JlueT mepuoaMYecKNX NPOBEPOK padoyeii mporpaMMbl U HHGOPMALHsI 0 BHECEHHBIX H3MEHEHHUsIX

JloIDKHOCTHOE JTUTIO,
MIPOBOAMBILIEE IPOBEPKY

IoTtpebdHOCTH
B KOPPEKTUPOBKE yKa3aHHEM

@O, TOTKHOCTS Jara COOTBETCTBYIOLIMX Pa3IeioB padoueit WNudopmarnus 0 BHECEHHBIX H3MEHEHHUSIX
MIPOrpamMMBbI
W.o. 3aB. xadenpoi IIpoToxon Her
JLLA. IlIumkuna Ne010119-11 or  |PaGouas mporpamMma akTyaaru3upoBaHa HA Her
19.06.2023 1. 2023-2024 yueOHbIi 1o
3as. Kagenpoii IIpotokon Nell ot Her
JLA. llumkuna 15.05.2024 ¢ Pabouas nporpamma akTyaJlu3upoBaHa Ha Her
e ) 2024-2025 y4e6HbIH Toj
3as. Kagepoii IIpotokon Nel2 ot Her
JLA. Ilumkuna 17.06.2025 ¢ Pabouas nporpamma akTyaJlu3upoBaHa Ha Her
T ) 2025-2026 yueOublii rog
3aB. kadenpoit Het
II Nel0
JL.A. HIumkuHa POTOKOA AT OT 1 pagouas IIporpamMmMa akTyaJu3UpoBaHa Ha Her

02.06.2026 .

2026-2027 y4eOHbIHi Tox
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