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1 Heau u 3ap0a4y U3y4eHUs AUCHUIIMHBI (MOYJIA)

1.1. eab ocBoOeHNA TUCIMIJIUHBI

Lenb n3yuenus: IuCUUIUIMHBL « MaremaTtruka» — popMUpOBaHHUE y CTYACHTOB
OCHOB MaTreMaTHU4YeCKOW KyIbTypbl OyAyIIMX CHELUAIMCTOB, KOTOpas SBISETCS
COCTaBJISIOLIEN OOIIEUEI0BEUECKON KYIbTYPHhI, a TaKKe BIpAaOOTKA Y CTYJEHTOB
3HAHUWA U YMEHUH JIOTUYECKHU MBICIIUTh, ONIEPUP OBaTh C a0CTPAKTHBIMHU OObEKTaMU
U KOPPEKTHO HCMOJb30BaTh MaTeMaTUYECKUE TMOHATHS U  METOJIbl B
npodecCcuoHaTbHOM AeSTENbHOCTU

1.2. 3apaum u3y4yeHUs INCUUILIMHBI

B cooTBeTcTBUMM C MOCTaBICHHOW LEIBbIO B MPOILECCE M3YYEHUS TUCIUIUIAHBI «
Marematnka) pemarTcs CIeIyoLHe 3a1a4u:

— ToJlyueHHe O0a30BbIX 3HAHUM U (QOPMHUPOBAHHE OCHOBHBIX HABBIKOB IIO
MaTeMAaTUKE U MaTeMaTHYE€CKON CTaTUCTHUKE, HEOOXOAUMBIX JJIsl PEIICHUsS 3ajaad,
BO3HHKAIOIINX B MPAKTUYECKON Te0(U3NUeCcKO NeaTelbHOCTH;

— pa3BUTUE MOHATUMHOW MaTeMaTU4ecKod O0a3bl U (POPMHUPOBAHUE YPOBHS
anreOpanyeckod  MOATOTOBKH, HEOOXOIMMBIX JUIi  [OHUMaHUS  OCHOB
reo(pU3nYeCcKOil CTAaTUCTUKU U €€ TPUMEHEHNUS,

— PACKpPBITHE POJM M 3HAYEHUS MATEMaTHYECKUX METOJIOB MCCJIECHOBAHMS NPHU
pPELICHNH MH)KCHEPHBIX 33/1a4;

— O3HAKOMJICHME C OCHOBHBIMM NOHATHAMM M METOJAMHU KJIACCHYECKOW U
COBPEMEHHON MaTEMaTUKU;

— 00y4Y€HHUE CTYJIEHTOB NMPUMEHEHUI0 METOJ0B MAaTeMaTHYEeCKOI0 aHau3a s
MOCTPOEHUS MAaTEMaTHYECKUX MOJENEN PEANbHBIX TPOLIECCOB U SIBJICHHI;

1.3. MecTO TUCHUIUIMHBI (MOXYJIS1)

B CTPYKTYpe 00pa30BaTeibHOM MPOTrPaMMbI

HJucnuminna «MaTtemaTuka» BBeJ€HAa B y4eOHbIE IUIaHBI MOJATOTOBKHM CIEIMAIMCTOB
(cmennansHOCTh 21.05.03 «Texnomorusi reonmorunyeckoil paspeaku») cormacHo ®I'OC BO 6rnoka
bl «/Iucuunnunsl (Moxynu )y, 6asosas yacts (b1.b), unaexe quctuniauns — b1.0.13.

JucuumirHa npeaycMoTpeHa OCHOBHOM oOpaszoBaTenbHol nporpammoit (OOII) KyoI'yY B
00béme 10 3aueTHbIx eauHuIl (360 yacoB, HTOTOBBIN KOHTPOJb — 1,2,3 SK3aMeH).



1.4. IlepeyeHb MIIAHMPYEMbIX Pe3yJIbTATOB 00yUeHUsI
N0 JMCUMILJIMHE (MOAYJII0), COOTHECEHHBIX C IVIAHUPYEMbIMH

pe3yJabTaTaMu 0CBOeHHs 00pa30BaTeIbHON MPOTrPaMMbl

N3yuenne nanHoW y4eOHOMW MUCIMIUIMHBI HAMpaBJIEHO Ha (OpMUpOBaHUE Y
00yYaronMxcs CIEAYIOIMX KOMIIETECHIINMA:

Pesynbrathl 00y4eHUs O AUCIHUILINHE
(3HaeTt, ymeer, BajeeT
(HaBBIKH W/MJIA ONBIT IEATEIILHOCTH ))

Kox u vaumeHoBanue
WHAUKaTOpa

OIIK-3. CmnocobeH TPUMEHSITh OCHOBHBIE TOJIOKEHUS  (DyHIaMEHTAIBHBIX
€CTECTBEHHBIX HAyK M HAyYHBIX TEOPUH MPH MPOBEICHUN HAYYHO-UCCIEA0BATEIBCKUX paboT
M0 U3y4YEHUIO U BOCIIPOU3BOJICTBY MUHEPAIbHO-CHIPHEBOM 0a3bl

HOIIK-3.1. BnageeT OCHOBHBIMH 3HaeT OCHOBBI MaTeMaTHKU I
MOJIOXKEHUSIMU (dyHIaMEHTAIIbHBIX | OpTaHU3AIIMK CBOETO TPY/Aa Ha HAYYHOH OCHOBE
€CTECTBEHHBIX HAyK U HAYYHBIX TEOPU. Ymeer HCITOIB30BaTh OCHOBHBEIE

MOJI0KEHHS MaTeMaTHKH B cBOEH

npodecCHOHATFHON NeSTeIbHOCTH

Bnaneer  OCHOBHBIMH  IOJIOKEHMSIMU
(GyHIaMEHTANbHBIX  €CTECTBEHHBIX HAayK U
HAY4YHBIX TEOPUU

NOIIK-3.2. [Ipumenser 3HAeT TEOPETHUYECKYI0 U MaTeMaTHUYECKYIO
OCHOBHBIE IIOJIOKEHUS | MOATOTOBKY, a  TalKe  IOATOTOBKA  IIO
(GyHIaMEHTaJIBHBIX ECTECTBEHHBIX HAyK | TEOPETHYECKHM, METOUYECKUM "

U HAYYHBIX TEOPUU MPH MPOBEIEHUHU | aNTOPUTMUUYECKHUM OCHOBAM CO3/IaHUSI HOBEHIIMX
paboT 1O U3Y4EHUIO U BOCIPOM3BOJCTBY | TEXHOJOTMYECKUX  IPOLIECCOB  I€0JIOTUYECKOI
MUHEpaJIbHO-ChIPbeBON 0a3bl pa3BeqKy, MO3BOJISIIOIIMM OBICTPO PEan30BBIBAThH
Hay4HBIC JOCTH)KCHUSL.

VYmeer HCIT0JIb30BaTh OCHOBHBIC
MOJIOKEHHSI MaTeMaTUKA TIPU MPOBEJICHUH paboT
M0 HM3y4CHHUIO M BOCHPOM3BOJCTBY MHUHEPAITBHO-
CBIPBEBOI 6a3bl

Bnaneer OCHOBHBIMH METOaMuU
MaTeMaTUKH TpPH  TPOBEACHUH  pabOT 10
M3Y4EHHUIO ¥ BOCIPOM3BOJCTBY MHUHEPAITHHO-
CBIPBEBOI 6a3bI

PesynpTarel  0OydeHHs TIO JUCHUIUIMHE JIOCTUTAlOTCS B paMKax
OCYIIIECTBJICHUS BCEX BHUJOB KOHTAKTHOM M CaMOCTOSITEIbHOW pabOThI
00y4aroIMXCsl B COOTBETCTBUU C YTBEPIKJCHHBIM YUEOHBIM IIJIAHOM.

MHauKaToOpbl JOCTHKEHUS KOMIIETEHITUN CYUTAIOTCS CPOPMHUPOBAHHBIMHU TIPH
JTOCTHKEHUHU COOTBETCTBYIOIMX UM PE3YJIbTaTOB 00yUEHHUSI.



2. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI
2.1. PacnpenesieHue TPyA0EMKOCTH JUCUMILIMHBI 110 BUAAM padoT

OO61mas Tpyn0EMKOCTh TUCUUIUIMHBI cOCcTaBIsieT 10 3a4eTHBIX €IMHUIIBI
(360 vacoB), ux pacnpezeneHue no BuaaM paboT NpeaCTaBICHO B TaOHUIIE.

Buzsr pabot Bcero Cemectpsl
4acoB (gacer)
1 |2 3

KonrakTHasi paboTa, B TOM YHcCje:
AyIuTOpHBIE 3aHATHS (BCEro): 1489 | 69,3 | 42,3 | 37,3
3aHATHS JIEKIIMOHHOTO THIIA 66 34 16 16
JlaboparopHble 3aHATHS - - - -
3aHATHUS CEMUHAPCKOTO TUIIA (CEMUHAPBHI, 76 34 24 18

MPaKTUYECKUE 3aHSTHUS)

HNuas koHTakTHas padora:

KonTposs camocrositensHoit padotsl (KCP) 6 1 2 3

IIpomexyrounas arrecranus (MKP) 0,9 031]103] 03

CamocrosiTesibHast padoTa, B TOM YHCJIE:

Camocmosamenvhoe uzyuenue pazoeinos,
CamMono02omoska (npopabomka u nosmopeHue
JIEKYUOHHO20 MAMepuad u Mamepuana y4eOHuKos u
VueOHbIX NOCOOUll, NOO20MOBKA K 1AO0PAMOPHBIM U
NPAKMUYeCKUM 3aHAMUAM, KOJLIOKGUYMam u m.o.).
Iloozomoska k mekywemy KOHmMpo.o

122 48 | 39 35

KontpoJsb:
IlonroToBKa K 3K3aMeHY 89,1 26,7 | 26.7| 35,7
OO01asi TPy10€eMKOCTh yac. 360 144 | 108 | 108

B TOM “HC/Ie KOHTAKTHAA | 1,09 | 693|423 | 373
pabora

3a4. eJ 10 4 3 3




2.2. Conepxanue JUCHMITINHBI
Pacnpenenenue Bu0B yueOHOM pabOThl U UX TPYAOEMKOCTH IO pa3jiesiam

JTUCIUIUINHEI.
KosmmuectBo yacos
Ne Haunmenosanue ayJIUTOPHBIE BHEAYIUTOPHEIE
pasacia pa3aciaoB (TeM) BCCTO 3aHATUA 3aHATUA
4acoB b p P Cp
1 2 3 4 5 6 7
Cemectp 1
1 Jluneitnas anreOpa 26 8 8 — 10
2 AnanuTtnydeckas reoMeTpus 26 6 6 — 14
3 IlocnenoBaTeNnbHOCTH U PAIBI 28 8 8 — 12
4 | Mnddepenunamnoe 36 | 12 | 12 | — 12
WCYHCIICHUE
Bcero no pa3z.[enaM 116 34 34 48
JVCITUTUTUHBL:
[IpomexyrouHnasi arrecraius 03
(MKP) ’
KoHnTtpons camocTosTenbHON 1
pabotsl (KCP)
KonTpons 26,7
HUTOTI'O 3al cemectp 144
Cemectp 2
5 HuTerpansHoe ucUHCIeHNE 34 6 10 — 18
6 BekropHslii ananus u 19 5 6 o 8
9JIEMEHTHI TCOPHH TTOJIS
7 Judepernnanbabie 26 5 8 o 13
ypaBHEHHUS
Bcero no paznenam 79
JCITUTLIINHBL:
[Ipomexyrounast arrecranus 03
(UKP) ’
KonTtpons camocTosTensHON 9
pabotsl (KCP)
KonTpomns 26,7
HUTOI'O 3a?2 cemectp 108
UucneHHbIE METObI, OCHOBBI
8 BBIUUCIIUTEIEHOTO 24 6 6 — 12
IKCIIEPUMEHTA
9 OYyHKIHMU KOMILIEKCHOTO 23 5 6 o 12
epEeMEHHOTO




10 DJIeMeHTHI (PyHKIIHOHAITBHOTO 22 5 6 o 11
aHaJin3a
Bcero no paznenam 69
JUCHUIIINHBI:
[Ipomexyrounast arrecranus 03
(VIKP) !
KOHTpOHB CaMOCTOHTeHLHOﬁ 3
pabots! (KCP)
KonTpons 35,7
HNTOI'O 3a 3 cemectp 108
OO0m@as TPyIoeMKOCTh 110 360
JUCHHUIIIINHE
2.3. Coaep:xanue pa3aesioB (TeM) TUCUUIJINHBI
2.3.1. 3aHAaTHA JEeKINOHHOT0 THIIA
[TpuHIIMTT TOCTPOEHUS MPOTPAMMbl — MOJYJIbHBIA, Oa3UPYIONMICS Ha

BBIJICJICHHH KPYITHBIX Pa3/eliOB MPOTrpaMMbl — MOYJICH, UMEIOIINX BHYTPCHHIOO
B3aMOCBS3b W HaIPaBJICHHBIX HA JOCTIKCHHWE OCHOBHOW IIENHM IIPENOdaBaHUS
JTUCITUIUIMHEL. B COOTBETCTBMY ¢ MPHHIMIIOM MOCTPOEHUS MPOTPAMMBI M IETISIMH
nmpenojaBaHvs JUCHHMIUIMHBI Kypc «Martemaruka» coaepxut 10 wmomyrei,
OXBaTBHIBAIOIIMX OCHOBHBIE pa3/eibl (TEMBbI).

Coneprkanue pa3iesioB (TeM) JTUCHUIUIMHBI PUBECHO B TaOJIMIIE.

dopma
No HanmMmenoBanue p

pasnena

pazmena

Conepxanue pasaena

TEKYILETO
KOHTPOJIS

1

2

3

4

1.

JInneiinas
anreOpa

Marpuipl. JInHeiHble onepanuu Haj MaTpPUILIAMU.
YMmHO)xeHue  Martpun. OmnpenenuTenu  n-HOTO
nopsiika M MX cBoMcTBa. Marpuna, oOparHas
naHnHou. Panr wmarpunpl. Cucrtemsl JIMHEHMHBIX
anreOpandeckux ypaBHEeHUH. OCHOBHBIE ITOHSITHSL.
Meroabl pemeHHs] CUCTEM JIMHEHWHBIX YpaBHEHMM.
Kputepuit coemectHocTu. IIpunoxenus amHenHon
anreOpsl.

YO, KP

Ananutnueckas
reoMeTpus

Bekropel. Omnepanuu Hag Bekropamu. CHCTEMBbI
KOOpJMHAT Ha IJIOCKOCTH M B IPOCTPAaHCTBE.
[lpocreiinme 3amaun B koopaunHarax. CrocoObl
3a/laHus MpsIMOM Ha IJIOCKOCTH U €€ ypaBHEHUSI.
AddunHbIE 1 METPUYECKHE 33/1a4X TEOPUH MPAMOI
Ha IUIOCKOCTHU. JIMHUM BTOPOTO mopsiaka. JIeMEHTHI
AHAJIMTUYECKONW F€OMETPUHU B IIPOCTPAHCTBE.

YO, KP




[TocnenoBarens | UYucioBas mocienoBaTenbHOCT M ee npexael. | YO

HOCTH U PsIlIbI Teopembl 0 Impenenax IOCIEAOBATEIBHOCTEH.
UucnoBor psa. [Ipu3Haku CXOOMMOCTH YHCIOBBIX
psnoB. 3HaKONEpeMeHHbIe psAnbl. AOCOMIOTHAS U
YCIIOBHAsI CXOJIUMOCTb.

Huddepenuman | [lpenen  ¢yaxkumu.  IlpomsBomnas.  Ilpasuna | YO, KP

bHOE muddepenupoBanus.  Tabnuia  MPOU3BOHBIX.

HUCUUCIICHUE [TpousBomHas crnoxxkHoi ¢yHkuu. [Ipon3BoaHBIE
BeicX TopsaakoB. Juddepennuan  dyHKIHM.
Wurtepnperanusa npousBogHon. Bospacranue u
yobiBaHue  (QyHKOUU.  DKCTpeMyM  (QYHKIHH.
Haubonbiee 1 HauMeHblliee 3HaYeHUS (PyHKIMU Ha
OTpe3Ke. BbINyKI0CTh U BOTHYTOCTb KPUBOM, TOUKU
neperuba. HMccnenoBanue (QyHKIIMU C TOMOIIBIO
Mpor3BOIHON. [IpriiokeHust mpou3BOHOM.

HNurerpanbHoe Heonpenenenusrit unTerpan, cpoiictBa. Tabmuma | YO, KP

HCUUCIICHHE UHTETPAIOB. 3ameHa IIEpEMEHHOU B
HEONpPEEIEHHOM HHTerpane. VHTerpupoBanue mo
yacTsiM. VIHTerpupoBaHUE pallMOHAIBHBIX Jpo0eil.
NuTterpupoBanue wuppalioOHAIBHBIX BBIPAXKEHUI.
WuTerpupoBanne TPUTOHOMETPUUYECKUX
BeIpakeHUW. [loHATHE OINpeneNeHHOro MHTEerpaia.
dopmyrna Herorona-Jleitbauna. 3ameHa
MEpEMEHHOW M HWHTErPUPOBAHUE IO YacTSIM B
OIIPENEIECHHOM MHTETpae. [Ipunoxxenus
ONPENIETCHHOI0 NHTErpaa.

BekropHslii @YHKIUM HECKOJbKMX INepeMeHHbIX. Jlunuum wu | YO,

aHaIu3 U MOBEPXHOCTU ypOBHS. YacTHble TPOU3BOJIHBIE.

3JIEMEHTHI CxansipHoe nose. [IponsBogHas Mo HalpaBJIEHUIO.

TEOPUU OIS I'pagueHT u ero ¢usudeckuit cmbica. JIBOiHBIE H
KpuBOJIMHEHbIE uWHTerpainel. @dopmyna ['puna.
BekropHnoe mone. Porop Bekropa. IlorenuunansHoe
nosie. Oneparop ["amunbroHa.

Huddepennman | [lonsatue oOsikHOBeHHOTO —Audpepennuansaoro | YO,KP

BHBIE ypaBHeHHsI M ero nopsaka. JuddepeHuunanbHbie

YpaBHEHUS ypaBHEHUsI IiepBoro mnopsuaka. Teopema Konm.
Mertozp! peueHust quddepeHnanIbHbIX YpaBHeHUN
IIEPBOTO TOpsAAKA. YPaBHEHMS BBICHMX IOPSIKOB,
JIOMYCKAaIONe IOHWXKEHUE mnopsaaka. JInHelHble
OJIHOPOJIHBIE U HEOJHOPOJHBIE YPABHEHNSI BBICILIETO
NopsiIka C  TOCTOSHHBIMU  KOA(UIIHEHTAMHU.
IIpunoxenus.

Uucnennsie Uucnennble METOIbI JTUHEHHON anreOpel. Metoast | YO

METO/BI, peleHus HEJIMHENHBIX 3a1a4 CKaJISIPHBIX

OcHOBBI YpaBHEHUM.

BBIYMCIIUTENBHO

ro

SKCIIEPUMEHTA

OyHKUIUN [lone xommuiekcHbix uwucen. Pazmuunbie ¢opmsl | YO, KP

KOMIIJIEKCHOTO KOMILJIEKCHOTO yucna. PemeHue anreOpanydeckux




IIEPEMEHHOTO YpaBHEHMIl HaJ TMOJEeM KOMIUIEKCHBIX YMCElN.
OyHKINHT KOMITJIEKCHOTO IIEPEMEHHOTO.
HuddepenuupoBanue  QyHKIUNA  KOMILIEKCHOTO
EePEMEHHOTO.
10. DneMEeHTHI JIuneiinoe IIPOCTPAHCTBO. Hopmuposannoe | YO
(GyHKIMOHATIBHO | MpOCTpaHCTBO. JIWHeWHBIM  omepatop. Meroa
ro aHaJIn3a C)KaThIX OTOOpaKEHUH.

dopma TeKyIero KOHTposi — KoHTposbHas padoTa (KP), yetasrit orpoc (YO).

[Ipn M3ydyeHUn AUCIUIUIMHBI MOTYT NMPUMEHSTCS DJICKTPOHHOE 00ydeHue,
JTHCTAHIIMOHHBIE 00pa30BaTeIbHbIC TeXHONIOTHH B cooTBeTcTBUU ¢ PI'OC BO.

2.3.2. 3aHATHA CEMHUHAPCKOTO THIA

(mpakTHYecKHe / ceMUHAPCKHE 3aHATHS/ JIa0opaTOpHbIe PadoThI)

[lepeuenp npakTHUeCKUX pabOT MO JUCHMIUTMHE « MaTemMaTuka» MpUBEIEH B

TabuIe.
Ne dopma
pasn Hanverosane Conepxanue paszena TEKYLIETO
pasznena
ena KOHTpPOJIS
1 2 3 4
Onepauuu Haj MaTpHUIlaMH. Beruucienue
onpexnenuteneii. Haxoxnenwe wmarpunbl, 00paTHOM
TnHeinas JNaHHOW. Berunciienne panra marpuiibl. Pemenue cucrem YO-1,
1. 6 JUHENHBIX ypaBHEHHU MeToaoM Kpamepa um maTpryHbIM KP-1,
arebpa METOJIOM. Hccnenosanue CHUCTEMBI JMHENHBIX TP-1
ypaBHEHHU. PemeHne CUCTEMBl JIMHEHHBIX YpPAaBHEHUH
MeToqioMm [aycca.
Pemenune  mpocreMumx — 3agad = B KOOpJAMHATAX.
CocraBieHue ypaBHEHHS MpPSAMOM B 3aBUCHUMOCTH OT
ciocoba e¢ 3amanusa. OOmee ypaBHEHHE TMPSIMOM. YO-2,
2. AHQIMTHYECKA [lapamnenbHOCT M NEPHEHAUKYISPHOCTh IMPSMBIX Ha KP-2,
s TEOMETPHS s
mrockoctu. [locTpoenne mpsiMoli B CHCTEME KOOPAMHAT.
Haxoxnenne Touku nepecedeHus npsmselx. Iloctpoenue
JIMHUHM BTOPOTO MOPsAJKa B CUCTEME KOOPIUHAT.
Beruncnenue IIPENEIIOB IIOCJIEIOBATEIbHOCTEN. vO-3
3 | Ilocnenosaren | MccnefoBanue  4MCIOBBIX — PSIOB  HAa  CXOAMMOCTB. KP-3'
BPHOCTH ¥ psibl | MccnenoBanue psgoB Ha aOCOMIOTHYIO M YCIOBHYIO TP-2,
CXOIUMOCTb.
Beruncrnenue  mpenenoB  ¢yHkuuid.  Berumcienue
MPOU3BOAHBIX C MOMOIIBIO MPaBUA JUddepeHIpOBaHNUS
U TaOnMuBl NMPOU3BOJIHBIX. BelumciieHHne Npou3BOJHON
cnoxHo QyHkuu. [IpuOmkeHHBIE BBIYHCICHUS C
Tudipepeniua HCIIOJIb30BAHUEM mddepenuana (byHKUIHH. VO-4,
4 HbHoe I'eomerpuueckue, Q)H3flqecme, 9KOHOMHUYECKHE Tp-3,
neancnere | PHIOKEHUS IPOU3BOHON. HccnenoBanue (yHKIIUU Ha

sKcTpeMyM. HaxoknmeHume HpOMEXyTKOB BO3pacTaHUS U
yobiBaHus  ¢yHkuuu. HaxoxneHue HauOOJBIIETO U
HAaUMEHBIIETO 3Ha4eHWi (yHKuMHM Ha oTpeske. [IpaBuio
Jlonutans. HaxoxkIeHWe MPOMEKYTKOB BBITYKIOCTH |
BOTHYTOCTH KpUBOH, Touek mnepernba. MccinemoBanue




GyHKIIMM C TOMOIIBIO MPOU3BOJHON U IOCTpPOEHUE
rpaduka QyHKIUU.
Henocpencrsennoe wuHTErpupoBanue. MeTon 3aMeHBI
IIEPEMEHHOW B HEOINpEAEIeHHOM uHTerpaie. Meroa
MHTETPUPOBAHUS 1O YacTsaM. PaznoxkeHue panmoHaibHON
apodu Ha mpocredmme. MeToa  HEONpeaeIeHHBIX
koo(ppurnuentoB.  MHTErpupoBaHue  panroOHaIbHBIX vO-5
5, WuterpansHoe | apoOeii. MHTErprpoBaHNEe METOJIOM 3aMEHBI TEPEMEHHOMN KP- 4,'
HCUYUCIIEHUE | HEKOTOPBIX BHUJIOB WppalOHAIBHBIX u
TpuroHomerpuueckux Qynkuuii. Popmyna Herorona-
Jleitoruna. Metos 3aMeHbI IEPEeMEHHON B OMPEIeICHHOM
WHTErpajie, UHTETPUPOBAHUE 10 YACTSIM.
IInomans MJIOCKOM Gurypsl. I'eomeTpuueckue,
du3nyUecKkrne NPUIOKEHUS ONPEAETICHHOTO HHTEerpaa.
BexropHbiii BLI‘II/ICJ'IGHI/IGV‘IaCTHLIX MPOU3BOIHBIX. Beruncnenue
MPOM3BOIHON MO HAINPaBJICHUIO. BeIunciieHne rpaiuenTa
6. aajms u CKaJISIPHOTO MOJIsA. BerunciieHne 1BOMHBIX U YO-6,
3JI€MEHTHI . KP-5
S KpPUBOJMHENHBIX UHTErpasioB. Haxoxnenue poropa
BEKTOpHOTrOo noJs. Haxoxnenne noreHnuana noiis.
Pemenne mudxpepeHIIMaNbHBIX YpaBHEHU ITEPBOTO
nopsjaka. Pemenue ypaBHeHH}Iy(nj{x} = f(x) . Perienne VO-7
Hudbepenuna | ypapnennit Flx, %', 3" ) =0 u Fly¥,¥") = 0. Pemenue KP-6.
7. JIBHBIC JIMHEHHOTO OJJHOPOJHOTO YPaBHEHHS BBICIIETO TTOPSIKA C TP- 4'
YPaBHCHHA OCTOSHHBIMU Kod(puriienTamu. Mero Jlarparnika
pelIeHUsT HEOAHOPOAHOIO YPaBHEHHUS BTOPOIO OPSIIKA C
MOCTOSIHHBIMU KOY(PUTLIHEHTAMU
Uucnennsle | Pemenne nuHeHbIX anreOpandeckux cucteM. PemieHue
METO/BbI, anreOpanyecKux YpaBHEHUH. [Mpubnmxénnoe
8 OcHOBBI BBIYUCIICHHE WHTerpanoB. [lpuOmmkéHHOe peleHue vO-8
BBIUYMCITUTENBH | TU(hepeHITMAIBHBIX YPaBHECHUH.
oro
HKCIIEPUMEHTA
Dynrun JectBuss Han KOMHJ'IGKCVHBIMI/I qyyuciaMu. Pelenue
9. | komitexcHOro anreOpanyecKuX YpaBHEHHH HaA TIONEM  KOMIIEKCHBIX YO-9,
[ePEMEHHOTD ynucen. JuddepenuupoBanue ¢GyHKIUH KOMILIEKCHOTO KP-7
IIEPEMEHHOTO.
DJIEMEHTEI Pemienne ypaBHEHM H CHUCTEM METOAOM  CHKATBIX
10. | ¢ynxmuuonan | oTOOpaKEHU. YO-10
BHOT'O aHaJIN3a
dopma TEeKyImero KOHTpoJii — KoHTpoJsibHas padorta (KP), ycTHbIN ompoc

(YO), tunosoii pacuer (TP)
[lpu w3ydeHUM IUCIUILUTMHBI MOTYT MPUMEHSITCS DIIEKTPOHHOE OO0y4YeHWe,

HE TPEeyCMOTpEHA.

2.3.3. IlpumepHasi TeMaTHKA KYPCOBBIX padoT (IPOEeKTOB)

JTHMCTAHIIMOHHBIE 00pa3oBaTeIbHbIC TeXHOIOTHH B cooTBeTcTBUU ¢ PI'OC BO.

KypcoBas paboTa (mpoekT) o aucuuiuinee « BBenenue B ciennaibHOCTh
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2.4. IlepevyeHb y4eOHO-MeTOAMYECKOT0 O0ecedeHust
JJIS CAMOCTOSITeJIbHOM Pad0ThI, 00y4alOMXCH M0 JUCHMILVIUNHE (MOIYJII0)

[lepeuenr y4eOHO-METOAMYECKOTO OOECTICUCHHUsSI i1 CaMOCTOSITEIILHOU
paboThl, 00YUYAIOIIUXCS MO AUCUUILIMHE (MOIYJII0) IPUBEJEH B TAOJMIIE.

[lepedyeHb yaeOHO-METOMIECKOTO 00CCIICUSHU S TUCITUTLINHBI 110

No | HammenoBanue paszaena o
BBITIOJIHEHUIO CAMOCTOSITEIbHON PaboThI

1 2 3

1 18 IIucemennsniit J[. KoHcHekT JeKUil 1O BbICHICH MaTeMaTHKeE.
[Mommerit kypc. — M: Aidipuc-tipecc. 2018. — 608 c.
DUXTEHTOJIBLI, I'M. Kypc muddepeHIIaTbHOTO 51
uHTerpanbHoro ucuucienus. B 3-x tr. Tom 1 [DnexrpoHHBIH
2 9—10 pecypc] : yueOnuk / I'"M. ®OuXTEHTONBI]. — DJIEKTPOH. JaH. —]
Cankr-IlerepOypr: Jlanp, 2018. — 608 c. — Pexxum noctymnaj
hitps://e. lanbook.com/book/100938

Y4eOHO-METOIMUECKUE  MaTepuanbl  JJsl  CaMOCTOSITENbHOM  palboThI
oOy4Jarolmxcsi U3 4YKCJia UHBATUIOB U JIMIl C OTPAHUYEHHBIMH BO3MOKHOCTSMU
3p0poBbs (OB3) npegocraBisitorcs B (opMax, aAalTUPOBAHHBIX K OTPaHUYEHHSIM
UX 3J0pOBbs U BOCIIPUATHSA UHPOPMALIUU:

JIns mun ¢ HapyUIEHUsIMU 3PEHUSL:

— B nie4atHoM (popMe yBEIMUEHHBIM HIPU(TOM,

— B (hopMe FIIEKTPOHHOTO TOKYMEHTA.

Jlns i ¢ HapyIIEeHUs MU CITyXa:

— B neyatHoi opme,

— B (pOpMeE IEKTPOHHOTO JOKYMEHTA.

Jlns mun ¢ HapyUIEHUsIMU OTIOPHO-ABUTATEIbHOTO armapara:

— B neyatHoi opme,

— B (hopMe AIIEKTPOHHOTO TOKYMEHTA.

JlaHHbI TIepeYEeHb MOXET ObITh KOHKPETU3MPOBAaH B 3aBHUCUMOCTH OT
KOHTUHI'€HTa 00Y4aroMXCsl.

3. OBPA3OBATEJ/IBHBIE TEXHOJIOI'MHU

OO1muM BEKTOPOM HU3MEHEHUS TEXHOJOTuil OOydeHUs MAOJDKHBI CTaTh
aKTUBU3AlLlMs CTYJICHTA, [OBBIILIEHUE YPOBHS €r0 MOTHBALIMM U OTBETCTBEHHOCTH 3a
KaueCcTBO OCBOCHHUSI 00Pa30BaTeIbHOM MPOTPAMMBI.

[lpu peanu3anuu pazIUYHBIX BUAOB y4eOHOM pabOThl MO MHUCLMILUIMHE
«MaremaTuka» UCHOJIB3YIOTCS  clienyromme oOpa3oBaTelbHbIE TEXHOJOTHUH,
IPUEMBI, METOAbI U AKTUBHBIE (DOPMBI OOYUEHUS:
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1) pazpaboTka 1 UCTIOJIL30BAaHUE AKTUBHBIX (POPM JIEKLIUHN (B TOM YHUCJIE U C
NPUMEHEHUEM MYJIbTUMEAUNHBIX CPEACTB):

a) mpoOJieMHast JICKITHS,

0) JeKuus-BU3yanu3anus;

B) JIEKLIUA C pa300pOM KOHKPETHOM CUTYalUH.

2) pa3paboTKa 1 UCTIOJIb30BaHUE aKTUBHBIX (DOPM MpaKTUYECKUX PaboT:

a) mpakTuieckas padoTa ¢ pa300poOM KOHKPETHOM CUTYalIUH;

0) OuHapHOE 3aHATHE.

B coueranuu ¢ BHeayquTOpHOUN pabOTON B aKTUBHOM (hOpMe BBITIOJIHSAETCS
TaK)Ke 00CYXKAECHUE KOHTPOIUPYEMBIX caMocTosTeNbHbIX paboT (KCP).

B nporuecce mpoBeneHus: JEKIUOHHBIX 3aHATUI M pacdeTHO-TpaduuecKuX
pabOT MPAKTUKYETCS MUPOKOE UCTIOIb30BAaHUE COBPEMEHHBIX TEXHUUECKUX CPE/CTB
(mpoekTopsl, UHTEpaKTHUBHBbIE JOCKHU, MHTepHeT). C ucnons3oBaHueMm MHTepHera
OCYILECTBIIAETCS JOCTYH K 0a3aM JaHHbIX, WH()OPMALMOHHBIM CIPABOYHBIM U
MOUCKOBBIM CUCTEMAM.

JUis Ui ¢ OrpaHMYE€HHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI IPEIYCMOTpEHA
OpraHu3alys KOHCYJIbTAlUi C UCTIOJIb30BAHUEM JIEKTPOHHOU MOYTHI.

4. OHEHOYHBIE CPEJACTBA JUIA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH U TIPOMEKYTOYHOM ATTECTALIUU

OueHouHble CpEACTBA MpEeAHA3HAYEHbl [JJsI KOHTPOJII U  OLICHKH
00pa3oBaTeNbHBIX TOCTHKEHUN 00YYarolMXCs, OCBOUBIIMX MPOTpaMMy yueOHOMU
JUCHUIUINHBI « MaTeMaTnkay.

OrneHOYHBIE CPEICTBA BKIIIOUAET KOHTPOJIbHBIE MAaTEPHUAITBI JJ1 MPOBEICHUS
TEKYyILIETO KOHTPOJsI B (OpME KOHTPOJIHHOW pabOThl, pacyeTHO-TpapUueCKuX
3aJlaHui, YCTHOTO OMpoca W MPOMEKYTOUHOM arTecTalnu B ¢opMe BOMPOCOB U
3a/1a4y K 9K3aMeHY.

HanmMmeHoBanne oOlLcHOYHOIO
Konx u HammeHoBaHue CpCACTBa
Ne Pesynbrarel 00y4yeHus =
HUHJMKATO pa TEKYIIHNA | TPOMEKyTOUHAs
KOHTPOJIb arTecTanys
3HaeT OCHOBEI MATEMATUKHU YO-1
1 JUTSL OpraHU3allii CBOETO KP-1 Bompocer Ha
" | UOIIK-3.1. Brnageer ap A HAVHHOMH OCHO TP-1 sk3ameHe 1-8
T Ha HAY4YHOM OCHOB -
OCHOBHBIMH PyA ¥ c
MOJIOKEHUSIMA YMeer Ucnoiab30BaTh
(byHIlaMeHTaHBHHX OCHOBHBI€ ITOJIOKEHU S VO-2 Bompock! Ha
2. | €CTECTBEHHBIX HayK WU MaTEeMaTUKH B CBOCH KP-2 P
. - sKk3amene 9-17
Hay4YHBIX TCOPHI. npoeccCHOHaNbHOM
JEATEIIBHOCTH
3. Biageer ocHOBHEIMU YO-3 Bornpocer Ha
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OJIOKECHUSAMU KP-3 sk3amMene 18-26
2

(byH1aMEHTAITbHBIX TP-
€CTECTBEHHBIX HAYK U
. YO-4
4 HAy4HBIX TEOPUU TP-3 Bonpocsl Ha
' sk3amene 26-30
YO-5 Bomnpocs! Ha
° Kp-4 sk3ameHe 31-38
6 YO-6, Bonpocsl Ha
' 3HaeT TEOPETHYECKYIO U KP-5 sk3ameHe 39-47
aTeMaTuyec
MaTeMaTUUYECKYHO Vo7,
MOJTOTOBKY, a TaKKe
7 TOATOTOBKH 11O KP-6, Bonpocst Ha
TeOPeTHHECKIM, TP-4 sk3ameHe 48-57

METOAHUYCCKUM H

aJIFOpI/ITMI/I‘-IGCKI/IM OCHOBaM
CO3JaHUS HOBEUIIIMX

TEXHOJIOTUYECKUX MPOLECCOB
NOIIK-3.2. Ilpumenser ot

TEOJIOTUYECKON pa3BeIKH
8. | OCHOBHBIE  MOJOKCHUS Pa3BeliH, VO-8 Bompock! Ha
YN IAMEHTATBHEIX TTO3BOJISIFOIIAM OBICTPO 3agere 58-65
peaTM30BBIBATh HAYJHBIC
€CTeCTBEHHBIX HAyK W
. JIOCTHYKCHHUSL.
HaydHBIX TEOPHH  TIpHU
HIPOBEJACHUH PpaboT 1o
U3YICHUTO 1| Vmeer HCIIOJIb30BaTh
BOCIPOU3BONCTBY . OCHOBHEIE MTOJIOKEHHS
MHUHCPAIbHO-CBIPBEBON | \rarepaTkn Ipu IpOBEICHHUH
g | 6asel 6 VO-9, Bonpocs! Ha
: a00T MO M3YUCHHIO H©
p yi KP-7 3auere 66—68
BOCITPOU3BOJICTBY
MHUHEPAILHO-CHIPHEBOM 0a3bl
Biageer ocHOBHBIME
METOJJaMH MaTEMaTHKHU IPU
MIPOBEACHUH PadOT I10
poBea P Bonpocs! Ha
10. W3YYCHUIO U YO-10

3auere 69-79
BOCIIPOM3BOJICTBY

MUHEPaIbHO-CHIPHEBON 0a3bl

4.1. TunoBble KOHTPOJIbHbIE 3aJaHUS] WM HHbIe MaTepPHAaJIbI,
He00X0AuMbIe 111 OLlEHKU 3HAHU, yMEeHH, HABBIKOB M (UJIM) ONbITA
AesATeJIbHOCTH, XapaKTePU3YIOIIUX dTanbl (opMHUPOBAHUS KOMITETE HIIMA
B Npoliecce 0CBOEHNsI 00pa3oBaTe/IbHOI MPOrpamMMbl

K ¢opmaM mucCbMEHHOr0 KOHTPOJS OTHOCUTCS KOHMPOIbHAsA paboma,
KOTOpast SBJISIETCS OJHOU U3 CIIOKHBIX (JOPM TIPOBEPKH.
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Bo BpeMs mnpoBepkH U OIEHKM KOHTPOJIbHBIX HUCBMEHHBIX padboT
IPOBOJIUTCS AHAIN3 PE3YJIbTATOB BHINIOJHEHNUS, BBISBIISIOTCS TUITUYHbBIE OIIMOKH, a
TaKe MPUYMHBI UX MOSBIICHUS.

KonTtponbHas paboTa MOKET 3aHUMATh YaCTh WJIM MOJHOE Y4€OHOE 3aHITHE
¢ pa300pOM MPaBUIIbHBIX PEIICHUI HA CIEAYIOIEM 3aHATUH.

[lepeueHb KOHTPOIBbHBIX PAOOT MPUBEEH HUXKE.

Kontponbnas pabota (KP-1) mo Teme JIunelinas anreopa.

Konrtponsnas padora (KP-2) no reme Ananutuyeckasi TeOMETpUs.

KonrpossHas padora (KP-3) mo teme [Ipenern.

Kontposbhas padota (KP-4) mo teme [IpousBogHasi.

KonTponbnas padora (KP-5): OnpeneneHHblii HHTErpail v €ro MpHI0KCHUSI.

Konrponbhnas padota (KP-6) Teme BekTopHblil aHanM3 U 3JIEMEHTHI TEOPUU
HOJIA.

Konrponbhnas padora no teme (KP-7) uddepenunansabie ypaBHEHUS.

Kputepuu orieHKH KOHTPOJIBHBIX padoOT:

— OIICHKA «3a4TEHO» BBICTABISIETCA CTYAEHTY, €CIM OH MpPaBUIbHO
MPUMEHAET TEOPETUUYECKHUE TMOJIOKEHUS Kypca IMpU PEIICHUU MPAKTUYECKHUX
BOIPOCOB W 3aJjaHuli, BiajeeT HEOOXOAMMBIMH HaBBIKAMH W TPUEMaMH HX
BBITIOJTHEHUS;

— OLIEHKA «HE 3a4TEHO» BBICTABJSIETCS CTYACHTY, €CJIM OH HE 3HAET
3HAYUTEIBLHON 4YaCTH NPOTPAMMHOT0 MATEPHUAIIA, B PACUETHOM YaCTU KOHTPOJIbHOU
paboThl JOMYCKAET CYIIECTBEHHbIE OIIMOKH, 3aTPyaHSAETCS OOBSICHUTDh PACUETHYIO
4acTb, a TAK)KE HEYBEPEHHO, C OOJILIIMMU 3aTPYIHEHUSIMU BBITIOJHSIET 3a/IaHUs WU
HE CIIPABIIETCS ¢ HUMU CAMOCTOSITENBHO.

K dopmam nrMCEMEHHOTO KOHTPOJISI OTHOCUTCS munogou pacuem (TP)

[lepeuenpb pacueTHO-TpadUUECKUX 3a/1aHUI IPUBEICH HUXKE.

Kpurepun onieHKH TUIIOBBIX PACUETOB:
— OIIEHKa ‘‘3a4T€HO”’ BBICTABJISIETCS CTYJEHTY, €CJH OH MpPaBUIbHO

MIPUMEHSCT TEOPETHUCCKHUE IOJOKEHHUS Kypca IMPH PEHICHUH THUIIOBBIX PacyeToB,
BJIQJICET HEOOXOTMMBIMU HaBBIKAMU U ITPUEMaMH MX BBITIOJTHCHUS

— OIIGHKa ‘“HE€ 3a4TE€HO” BBICTABJSETCS CTYIAEHTY, €CJIM OH HE 3HaeT
3HAYUTEJILHOM 4YacTH MPOTPAMMHOTO Marepualia, B pacyeTHOW YacTU TUIIOBOIO
pacdera JIOMyCKaeT CYIMIECTBEHHBIE OTIMOKH.

Yemmuwiii onpoc — Hanboliee pacrpoCTpaHEHHbIM METOJI KOHTPOJISl 3HAaHUN
yuanmxcs. [Ipy ycTHOM ompoce yCTaHaBJIMBAETCS HEMOCPEICTBEHHBIM KOHTAKT
MEXIy NpernojaBaTesieM M YYalluMcs, B MPOIECCE KOTOPOro NpernoaaBaTelib
MOJTy4aeT MUPOKUE BOZMOXKHOCTH JIJISI U3YUEHUS WHANBUYaTbHBIX 0COOEHHOCTEH
YCBOEHUS yJalMMHCS y4eOHOT0 MaTepHaa.
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Llems ycTHOTrO oOmpoca: MpPOBEpKAa 3HAHWK YyYallMxcs; NPOBEpKa YMEHUH
ydaumxcs MyOJMYHO U3JIarate Marepuai; (popMHUpOBaHHE YMEHUN MyOJIMYHBIX

BBICTYIUICHHM.

Yemmuoiti onpoc. llems ycTHOTO ompoca: MpPOBEpPKA 3HAHUWM yYaIIMXCS;
IpoBEepKa YMEHHMM ydalumxcs MyOJMYHO WH3JaraTb marepuai; (GopMUpOBaHHUE
YMEHU MyOJUYHBIX BBICTYIICHUM.

Bomnpocs! 11 npoBeAeHUs1 YCTHOTO OIpOca Mo TeMaM NPUBEAEHBI HUXKE.

Koumponvuas paboma (KP-1) no meme Jlunetinas anceopa.
Bapuanr 1.

(9 SJ (5 7)
A= B= T
JlaHbI MaTPUIIBI 72 3 6) Haiiru 4" -B-2B+3E

2 -5 4 3

3 -4 7 5
A_

4 -9 8 5

-3 2 -5 3

Haiitu onpenenurens MaTpuiibl
Penmth cucreMy JmHEHHBIX ypaBHEeHHH MeToioM: 1) Kpamepa, 2) MaTpuYHBIM

X+y—-z=-4
2X+3y+z=-1
X—Yy+22=06

HccnenoBaTb COBMECTHOCTbD, HAWTH OOLIEE PELICHUE U OJHO YaCTHOE PELICHHUE.
2x, +2x, +3x; —2x, =0
{ X+ X, +2x;—x, =2
Haiitu panr matpuubl
-5 1 5 2 1
6 -2 -10 -4 1
7 1 5 5 -8

2 4
-1 -3
OHpCHCJ’II’ITB CO6CTBCHHBIC 3HAUYCHUS U CO6CTBCHHLIC BCKTOPBI MAaTPHUIIbI .

Bapuanr 2.

_(3 5} _[2 8)
JlaHBI MATPUIIBI [ 45 . Haiitu BZ—3A+4E—BT

-3 9 3 6
-5 -8 2 7
A=
—4 -5 -3 -2

. 7 -8 -4 -5
Haiitn onpenenurens MaTpUIibl
Penmth cucremy auHeNHbIX ypaBHeHU metoaoM: 1) Kpamepa, 2) MaTpu yHbIM
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2X+y+2=3;
5x -2y +3z=0;
X+2z=5.
HccnenoBath COBMECTHOCTD, HAWTH 00IIee PEIICHUE U OJTHO YaCTHOE PEIICHHUE.
X, —X, —3x; —4x, =1,
2x, —2x, +2x; +3x, = 2,

-x, +x, —13x, —18x, =-1.
Haitu panr Mmatpunsl

21 1 2
1 2 0 3
2 3 1 5
11 -21

o
8 9
OmnpenennTh COOCTBEHHbIE 3HAUEHUS M COOCTBEHHBIE BEKTOPbI MaTPUILIBI .
Koumponvuas paboma (KP-2) no meme Ananumuueckas ceomempusi.
Bapuanr 1.
Jan napautenorpamm ABCD, naiitn koopannaty BepumHubl D, ecmn A (1;2; 3), B (3; -
4;-2), C (-4, -3; 2).
Haiiti yimny Beicotsl AD, B TpeyronbHuke ¢ Bepumuamu A (-4; -5), B (3; 3), C (5; -2).
Haiitu yron Mexay MJIOCKOCTBIO 3a/laHHON ypaBHeHUeM X - 3y + 5Z - 10 = 0 u npsamoii,

MPOXOJALICH Yyepe3 Hauano KoOpaAuHatT U Touky M (2; -2; 4). Beruncnuth pacctosHue oT Touku M

JI0 TaHHOM IIJIOCKOCTH.

OmnpenenuTs BUJT KpUBOI BTOPOTO MOpPs/IKa U IOCTPOUTH €€ Tpaduk:

Haiitu yronm mMexy mockoctsamu X-3y+5=0. 2x-y+5z-16=0.
Bapuanr 2.

Jaun napamutenorpamm ABCD, naiitu koopanHaty Bepumnbl D, eciin A (2;-3; -1), B (-
3;5; 3), C (4; 3;-4).

Haiitu amuny BeicoTel AD, B Tpeyronbhuke ¢ Bepumnamu A (-3; 5), B (4; -3), C (-2; -4).

Haiitu yron Mexy TUIOCKOCTBIO 3aJaHHOW ypaBHEHUEM 4X + Y - 2z+- 5 = 0 u npsamoii,
MPOXOJAIICH Yepe3 Hauano KOOpaAuHAT U Touky M (-4; 5; -1). Beraucnuth paccTosiHue OT TOUKU
M 510 TaHHOH MJIOCKOCTH.

OrnpenenuTs BUJL KpUBOI BTOPOTO MOPS/IKA U IOCTPOUTH €€ Tpaduk:
x? +y?+10x-12y+45=0

Hamnucath ypaBHEHHE MIIOCKOCTH, NMapajuieabHoi ocu OZ 1 mpoXoasiel uyepe3 TOUKU
A(3;1;0) u B(5:0;0).

Koumponvuas paboma (KP-3, 4) no meme Ilpeden, I[Ipouszsoonas.

Bapuanr 1.
y 3433 -3xy=0
1. Haiitu npon3BoaHyI0 (QyHKIMU Y, 3aJaHHYIO YPaBHEHHEM Yooy
im VI+X—+1-X
2. He npumenss npapuna Jlonurans, Haiiti npeaen gyHkuuu *° 3x

_2v2 _oj
3. Haiitn nudpepennman GyHkiuuu f (x) =3x“ —sin(1+2x)

(9.3 2
4. Uccnenosath MeTofamMu AU(GPepeHIINANTBHOTO HCUHCACHUS (yHKIUIO ¥ 2x) [ (* -4) u

MOCTPOUTH €€ rpaduK.

4x® +25y% 100 =0
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Bapuanr 2.

1. ITycte . Haiitn Yx

lim C2-x
2. He npumensis npasuia Jlonurans, HailT npenen GpyHKIU 243 -42x+1

— 10 , 2
3. Haiitu nuddepenunan GyHkuuu y=In(+e")+Vx 1

_ 34
4. HWccnemoBath MeTonamMu JU(GPEpEHIIMAIBHOTO HCUYUCICHUS (DYHKITHIO y=@-x") /5 "
MOCTPOUTH TpaduK.
Koumponvnas paboma (KP-5): Onpedenennviii unmezpan u €20 RPUiONCeHus..

Bapuanr.
e

In? x
J dx.
o X
3ananue 1. Haiitn nuaTerpan !

. y :
3amanue 2. BeraucauTh miomaas Gurypel, orpaHUYeHHON JTHHUSIMA 3
3amanune 3. Haiitu oObeM Tena, MOMYYEHHOTO BpAICHHUEM IUIOCKON (UTYpbI, OTpaHUYCHHON
— 2 2
maHEsavu Y =27 %% Y =X% pokpyr ocu Ox

BanaHHe 4. BplyucanTb HeCOOCTBEHHBIH HHTCIpall HJIXA YCTAHOBHUTHL C€ro pacxoguMOCTb

0
xdx

S (x2 +1)3 .

Koumponvuas paboma (KP-6) meme Bexkmopnulil ananus
U d71eMeHmbl meopul nois

BapuanTt Nel Bapuant Ne2
1. BeruncnuTe mpou3Bo Y0 QyHKIUU 1. HaiitTit mpou3BoiHyI0 PyHKIMH

2
n=xy’+ X’ +z B B Y
z_Inm B Touke A(1;1): a) B

Touke M,(2;-1;2): a) B HampaBICHUH

Bexropa S = {1;2;-1}; HaIpaBJIeHUU OMCCEKTPHUCHI TIEPBOTO

0) HaliTH BEKTOP IPaMEHTa B ITOU TOUKE. KOOPJIMHATHOTO YI7a; 6) HallTH BEKTOP TpajucHTa
2. Haiitu Bropoii muddepenmuan ¢ynkmun B YTOH TOUKe.

f(xy) B yKkazaHHOUM TOYKe: 2. Haiftu Bropoit nuddepernnan dynxunn f(xy) s

xZ a3aHHOM TOYKE:
f=e fJ’BTque(l;lj e

3. UccnenoBath (DyHKIIUIO HA SKCTPEMYM

U =xF + y3 + 3axy 3. UccnenoBaTh (GyHKIUIO HA SKCTPEMYM
u=3(x*+y)—x*+4y

4. Haiitu ycioBHBIE dKCTpeMyMbl QyHKUMU 4. Haiitu ycrmoBHBbIE 3kcTpeMyMbl Gyrknnn f(X,y,z)

f(x,y,2) mpu 3amaHHOM ypaBHEHUH CBSI3U: IpU 33JaHHOM YPaBHEHUHU CBSI3U:

u=xy+2xz+ 2yz, xyz = 108 u=x—y+ 2z x2+y2+232=16

-
f = xcosxy B TouKe (5; -1

Konmponvuas paboma no meme (KP-1) upghepenyuanvhvie ypasrenus
Bapuanr 1.

2 J—
1. Haiitu obmmee pemenne V y” +1dx= Xydy;

2 240, _
2. Haiitu oGinee perienue (y* +xy)dx—x"dy = 0;
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4 _ 3
3. Haiitu obmee pemenne Xy’ —2y=Xx"cos X.
2 _3y2
2X(3X+ (y 34 )dy:O
4. Haiitn obmee pemenne Y y :

r_ "\ _
5. Penmts mudpepennmansHoe ypaBHEHUE MOICTAaHOBKON y=p.(x+y" =y'-1

Bapuanr 2.

2 ' 2
1. Haiitu oO1ee pemenne (x* =1)y'+2xy" =0 ¢ - 1)y + 2xy* = 0;
2. Haiiti obmee pemerme (2X+2Y ~Ddx+(x+y-2)dy=0.

3. HaiiTu oblee pelenue y’ - yctgx=2xsinx..

2 2
4. Haiitu o6mee pemenne (3X —2X—Y)dx+(2y —x+3y")dy=0.

r_ " !, ok —
5. Peumth suddepeHInaibHoe ypapHeHne nojacranoskoit Y — P: Y T ygx —sn 2x=0
IIpumMepbl THIIOBBIX PACYETOB MO TeMaM
TumnoBble pacyeThbl BBIMOIHSAIOTCS CTYIEHTaMU B TUCbMEHHOU (hopMme.

Tunosoii pacuem TP-1 (6apuanmeot 1, 2).

Janel matpunel A u B. Haiitu npousBenenus marpunl AB u BA (eciau oHM CylIECTBYIOT)

1.
2 -1 -3 2 -1 -2 2 3 -1 1 -1
a) A= 8 -7 6|, B=|3 -5 4 b) A= 4 5 1] B=(2 1
-3 4 2 1 2 1 -1 3 2 3 2
2.
3 5 -6 2 8 -5 1 3 1 5
a) A= 2 4 3|, B=|-3 -1 0 by A= 2 0 4|, B=|4 7
-3 1 1 4 5 -3 -5 3 -2 5

2.Haiit 3Ha4eHne MaTpuaHoro Mmaorouwiena f(A)

1 2 -5
1) f(X)=7-13x+7, A=|1 4 1
9 0 2
6 2 -1
2) f(x)=2x*+3x-8, A=[1 5 1
5 2 -1

3.BBIYHCIUTE OMPECIIUTENb, PA3JIOKUB €r0 M0 3JEMEHTaM: a) i CTPOKH,
b) j-ro cTonbua

1 2 -5 6 2 -1
1) a 4 1|, i=2 b)) |7 3 4| j=3
9 0 2 2 5 -3
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-7 2 0 7 8

2) a) 4 -3 1, i=1 b) -1 3 4, j=2
5 1 5 5 6 0
4.BpIYnCINTH PAaHT MAaTPULIBI
1 11 -1 2 -1 1 3
1. |12 0 1 3|2|-1 2 31
-1 31 -9 -4 5 5 -1
5.Haiitu oOpatHyto MaTpuily
111 1 2 3
1) A=|1 2 1| 2)A=|2 6 4
11 2 3 10 8

6.Haiitu pemeHue NUHEHHON cCUCTEMbl YpaBHEHUM, ucmonbiys Gopmynsl Kpamepa, ¢ momoupio

o0OpaTHON MaTpHUIbI
3X, —2X, +5%, =7 3x, —4X, +5%, =18

1) 7% +4X,—8%,=3  2) 12X +4X,—3X, =26
5X, —3X, —4x, =-12 X, —6X, +8%; =0

7.Peumth cucteMy ypaBHeHH# mMeToqoM ["aycca. Ykazarh oOiee M OJHO YaCTHOE PEIICHHUE €CITN

CUCTEMA HCOIIPCACIICHHA
X, +2X, +4%, =31 2X, — X, =X, =4
1)15X% =X, +2X; =20 2) <3 +4X,—-2X, =11

3%, =X, + X, =10 3%, —2X, +4x, =11
8.PenmTh MaTpuuHOE ypaBHEHHE
1 0 2 5 1 -3 1 -1 3 2 1 -1
1. X3 2 1|=1 -2 5212 3 2|-X=(2 3 O
-2 1 -1 5 1 -1 1 0 5 1 -1 4

9.UccnenoBarh cUCTEMY JIMHEHHBIX YpaBHEHHUI U B Cllyda€ COBMECTHOCTU PELUTH €€ :
2X, +5X, + X, +3X, =2

4%, +3X, +6X; +5%, =4

4% +14X, + X, + 71X, =4

2X —3X, +3X; +2X, =7

X, =X, + X3 —3X, +5%, =0
2X, =X, + 2%, — X, +5%, =0
X, +3X, + X — 2%, — %X =—1
3X, —2X, = X3 + X, +2X; =12
Tunosoti pacuem (TP-3)
3anaua 1. Jloka3ars, 4TO lim d, = a (ykasarpb N (8 ) ).

nN—o0
_ 4n-1

11,4 =N=2 ,_3 12. 8 = . a=2
" 2n-1 2 2n+1

3agayda 2. BeIUMCIUTh Mpeesibl YUCIOBBIX OCIEA0BATEIbHOCTEH.




2 2 4 4
2.1 Jim (3—”)2+(3+”)2. 2.2, lim (3_”)4_(2_”)4 |
">=(3-n) —(3+n) "= (1-n) —(1+n)
3agada 3. BeIUMCIUTD Mpeesbl YU CIOBBIX OCIEA0BATEIbHOCTEH.
lim " 3502 +4on® +1 P Yn-1-+n*+1
“*w(n+\/ﬁ)\/7—n+n2' ””wg/3n +3+\/n +1

3anaya 4. BeIUMCIUTD MPEEIIbl YU CTOBBIX TTOCIEI0BATEILHOCTEH.

4.1. lim n(\/nz +1++/n? _1)_ 42. lim n(\/n(n—Z) —\/n2 —3).

n—ow n — o

3.1.

3agada 5. BelyMcauTh mpeaesibl YACIOBBIX TOCIEA0BATEIbHOCTEM.

(1 2 3 n-1 _(2n+1)H+(2n+2)!
5.1. Ilm(—2+—2+—2+...+ 2). 52. lim IO

n—o

n n n n

38.2[8.‘-13 6. Berunciuth MpCAcCiIbl YU CIIOBBIX IMOCJIeI0BaTEIbHOCTEH.

n
61 [im| ") 6.2. i (2n+3)"
n-oe\n-1 no=\2n41)

3agaua 7. Jlokasats (HaitH O (8)), 4TO:

2 2 _ Ay —
71. I|m 2X°+5x-3 7 7.2 ||m 5X 4x -1
X —-3 X+3 X —>1 X—=1

=6.

3anaua 8. Jloka3ark, 4TO QyHKUIHS f (X) HeNpepbIBHA B Touke X, (HaiTi o (8))

8.1 f(x)=5x"-1 x,=6. 82 f(x)=4x*-2, x,=b.

3amaya 9. Beraucnuth npeaensl GyHKIH.
3
92 [ X —3X-2

_ (x3—2x—1)(x+1)
lim 7 5 : - lim
x> x*+4x°-5 x> X+ X

3amaua 10. Beraucnuth npeaess QyHKIUH.

101 im Vlj_zx vi+2x-3 102. fim Y1= \/_3
2 x>8 243

3anaua 11. Beruncnuth npenens! QyHKIUN.

- . 1-co0s10x
111 [im M 11.2. lim ——=,
x>0 sin4dx X=>0 o¥ _1

3anaua 12. Beruucnuthb npenensl QyHKIUH.
x? -1 X -x+1-1

12.1. lim . 12.2. lim
x—>1 |nx X =1 In x
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3amaya 13. Beraucauth npeaensl QyHKIAH.

2

. 2COS X_l B 2

131, lim ———. 13.2. |im .(ZX 1). .
X—>7r/2 InS|nX x»]/Zes'“”X_e‘s'“g’”x

3anaua 14. BeraucauTs npeaensl GyHKIHUM.

2x 3x 3X __ a—2X
141, [jm > 14.2. [im —¢&_—¢© _
x—02x —arctg 3x x—>02arcsin X —sin x

3anaua 15. Beraucauts npeaesns GyHKIHM.

X —X - .
151 [jm & te —2 152, lim 1+ xsm_x2 cost.
x>0 sin®x X0 sin” x

3anaua 16. Beruncnuth npenens! QyHKIHIA.

. 3/(x?arcsinx 1x
16.1. Ilm(l—ln(1+x3))/( ) 162. lim (cos/x ) .
x—>0 x—0
Tunosoti pacuem (TP-4)
Bapuanm 1
1. HUcnone3ys sieMeHTapHbIe MpeoOpa3oBaHHs TpaduKoB, MOCTPOUTH rpaduk ¢GyHKIUU Yy=1—

2sin(3x).
2. IToctpouth rpaduk:

In(1-x), ecmuXx <1,
2X =5, ecanl < x <4,
f(x) ={(x-5)%, ecmd<x<7,

1, ecIu X =7,
29_X, eciu X > 1.
Bapuanm 2

1. Hcmons3ys »sneMeHTapHble TmpeoOpa3oBaHus TpaduKoB, IOCTPOUTH Trpaduk (yHKIUU
y=2+3c0s(x/4).
2. Iloctpouts rpaduk:

‘x+2, ecmu X < 0,
(x-1?,  ecm0<x<3,
f(x) =11, eciu X = 3,

3+logsy X, ecmu3<Xx<09,
1/(x=9), ecmux>09.

Tunosoti pacuem TP-5

- 54
1. Haiitn cymmy psima » ————
R I ThYeT:
> nl
2. HccnenoBath Ha CXOAUMOCTD PSIIL. Z rn];l

n=1
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n
(2n-1)2
3. HccenoBaTh CXOMMMOCTh pAia Z(

=~\3n+1
= 1
4. HccnenoBarh cXxo0aAMMOCTD psia
nzz;‘ (2n+3)In*(n+1)
0 _1 n
S. HccnenoBark cXoquMocTh psiga ZL

n=t 3\/ﬁcos(gln)

6. Bbrunciute cymMMy 3HAKOYEpPEIYIOIIErOCs YHCIOBOIO psja ¢ ToyHOCThio ¢ =0,01,
i ="
= 3!

©  _n%sin X+
7. Haiiti 06macts cxoquMocTé (yHKIIMOHATBHOTO psiza Ze

n=1

i (n+1)(x—4)*"
8. Haiitu obnactes cxomumocTu KIIMOHAJIBHOTO pAna.

q)YH p et (3n + 1)3
=, (x* —=5x+11)"

9. Haiitu o6macTb cxoquMocT (PyHKIIMOHAIBHOTO PAAA. E

n=1 5n (n2 +5)
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Bompocs! yctabix onpocoB (YO-1 — YO-10) mo Temam

Ne Tema Borpock! ycTHBIX 0mpoCcOB
1 2 3
1 | Jluneiinas anrebpa 1) Matpuusl.
2) JInHeiHbIe onepanuy Hal MaTpULIAMU.
3) YMHOXEHHE MaTpHII.
4) OmnpenenuTeny n-HOTO MOPSAKA U UX CBOIMCTBA.
5) Marpuiia, oOpaTHas JTaHHOM.
6) Panr MaTpHIlbI.
7) Cucrembl TMHEWHBIX alIreOpanvyecKuX YpaBHEHUMN.
8) OCHOBHBIE TTOHSTHSL.
9) MeTobl pellieHusI CUCTEM JIMHEWMHBIX YPaBHEHU M.
10) Kpwutepuii COBMECTHOCTH.
11)  IlpuioskeHus TMHEHHOM aIreOphl.
2 | AHanuTHdeckas 12)  Bekropsl.
reoMeTpus 13)  Omneparuu HaJ BEKTOPaMH.
14)  CucreMbl KOOPJMHAT HA IJIOCKOCTH ¥ B MIPOCTPAHCTBE.
15) IIpocrelinme 3aga4n B KOOpAWHATAX.
16) CmocoObI 3a1aHus MPSAMOM Ha MIOCKOCTH U €€ YpaBHEHHSL.
17) AdduaHBIE W METPHYECKHE 3adaydl TCOPHM IIPSIMOM Ha
IIOCKOCTH.
18)  JIuHuMM BTOPOTO MOPSJIKA.
19)  DiieMeHTHI aHAJTUTUYECKOW TEOMETPHH B IPOCTPAHCTBE.
3 | [locnenoBarensroctu | 20)  YucioBas OCIIEAOBATEIBHOCTD U €€ TIPEIC.
U psbI 21)  Teopemsl o mpeaenax MoCcIeA0BaTEILHOCTEH.
22)  YwucnoBoi ps.
23)  [lpusHaku CXOAWMOCTH YHCIOBBIX PSIIOB.
24)  3HaKoIepEeMEHHBIC PSJIBI.
25)  AOcCONIOTHas M YCIOBHAs CXOJAMMOCTb.
4 | InddepeHuansHoe 26) Ipenmen dyHkiuy.
HCUYHCIICHUE 27)  TlpousBoaHas.
28)  IlpaBumia nuddepeHIUpOBAHMSL.
29)  TaGawiia mpOU3BOIHBIX.
30) IIpowusBojHas CAOKHOM (QyHKIHH.
31) [Ipou3BOJHBIC BBHICIIMX MOPSIKOB.
32) Muddepennnan GyHKIUH.
33) HuTepnperanus MpoU3BOHOIA.
34) Bo3spacranue u yObiBaHHE (YHKIIHH.
35)  DkcTpemMyMm (QyHKIIHH.
36) HauOospiuee © HauMeHblee 3HA4YCHUS (YyHKIHU Ha
oTpe3ke. BrIMyKII0CTh ¥ BOTHYTOCTh KPUBOM, TOUKU IIEpETHoa.
37) UccnenoBanue GyHKIIHU C TTOMOIIBIO MPOU3BOIHOMA.
38)  IlpunoxeHus MpOU3BOIHOI.
5 | UaTerpamsHOE 39) HeomnpeneneHHblli HHTETPa, CBOMCTBA.
HCUHCIICHUE 40)  TabmuIiia HHTETPAIIOB.
41)  3ameHa MepeMEHHOI B HEONPEIEICHHOM HHTErpaje.
42)  HuTerpupoBaHUE IO YACTSM.
43) HHTerpupoBaHUe pPalMOHAIBHBIX IPOOEH.
44)  MuterpupoBaHue NPPALMOHAIBHBIX BEIPAKECHUH.
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45)  HuTerpupoBaHUe TPUTOHOMETPUUYCCKIX BHIPAKECHHUH.

46)  IlousATHE ONpPEICICHHOTO HHTErpaa.

47)  dopmyna Herorona-JleiiOHua.

48) 3ameHa TepeMEHHOW W HWHTETPUPOBAHHE [0 YaCTAM B
OTIpPE/ICTICHHOM HHTETpaie.

49)  IlpusaoxeHus ONPEAeICHHOrO HHTErpaa.

6 | BekropHblil aHanu3 u
AJIEMEHTBI TEOPUHU
oJIs

50) OyHKIHHA HECKOJIBKAX MEPEMEHHBIX.
51) JluHWM ¥ TOBEPXHOCTH YPOBHSI.

52)  YacTtHble TPOU3BOHBIC.

53) CkamspHoe moe.

54)  Tlpou3sBojHasi 110 HANIPABJICHHUIO.

55) I'paguieHT U ero QU3HYECKUN CMBICIL.
56)  /IBoiiHbIC U KPUBOJIUHEHHBIC HHTETPAJIBI.
57) ®opmyna ['puna.

58)  BekropHoe moie.

59)  Porop Bekropa.

60) TloTeHumambHOE TOJIE.

61) Omeparop I"'amuabTOHA.

7 | Auddepennuanbpubie
ypaBHEHUS

62) IlonsTHe OOBIKHOBEHHOTO JUMDEPEHIIUATBHOTO YPaBH CHHS
M €TO0 MOps/IKa.

63) duddepeHnnanbHble YypaBHEHHS IEPBOTO MOPSIIKA.

64) Teopema Kormm.

65) Meroasl  pemcHus  auddepeHIHATBHBIX — YpaBHEHHI
IIEPBOTO TOPSIIKA.

66) VYpaBHEHHS BBICIIMX MOPSIKOB, OMYCKAIOIME MOHKCHUE
HOpSIIKA.

67) JluHeiiHble OJHOPOAHBIE W HEOJAHOPOJAHBIC YPAaBHEHHUSI
BBICIILIETO TIOPSI/IKA C TIOCTOSSHHBIMH KO3 (ppuineHTamu.

68) IlpunoxeHus.

8 | UucneHHBIE METOMIEI,

69) UwucieHHbIC METO/IBI TUHEHHOM anreOpshl.

OCHOBBI 70) Meroasl  pemieHHs  HENMMHEHWHBIX  3a7ad  CKAISAPHBIX
BBIYHCITUTEIILHOTO YpaBHEHH.
IKCTIEPUMEHTA
9 | ®ynkuuun 71)  Tlose KOMILIEKCHBIX YHCEIL.
KOMILJIEKCHOTO 72)  Paznuunbie GOPMBI KOMIUIEKCHOTO YHCIIA.
MepEMEHHOT0 73) Pemenue  anreOpanyeckux  ypaBHCHHME  Haj — IOJIEM

KOMILJIEKCHBIX YHCEl.

74)  OyHKIMHM KOMILICKCHOTO MEPEMEHHOTO.

75)  duddepenuupoBanue GyHKIMH KOMIIJIEKCHOTO
EPEMEHHOTO.

10 | DnemeHTHI
(GyHKIHOHAJIBHOTO
aHanusa

76)  JluHelHOE MPOCTPAHCTRBO.

77)  HopmupoBaHHOE MPOCTPAHCTBO.
78)  JluHeWHBI# omeparop.

79)  Meron cxkaThIX 0TOOpaKEHUH.

Kputepun orieHKH 3aMThl YCTHOTO OTIPOCa:

— OIICHKA “3aYTEHO” CTaBUTCS, €CJIM CTYJIEHT IOCTATOYHO IMOJIHO OTBEYAET
Ha BOIIPOC, Pa3BEPHYTO APTyMEHTUPYET BBIJIBUTACMBIC IOJIOKECHUS, MPUBOJIUT
yoenutenpbHble  MpUMEpPhl, OOHAPYKMBAET  IOCJEAO0BATEIBLHOCTh  aHAIU3a,

JNEMOHCTPUPYET 3HAHHE

CIIEIUAILHOM  JUTEpaTypbl B paMmKax ydeOHOTo

MCTOANYECCKOI'O KOMIIJICKCA U JOITOJIHUTCIIbHBIX HCTOYHUKOB I/IH(bOpMaI_[I/II/I;
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— OIICHKA ““HE 3a4TEHO CTaBUTCS, €CJIM OTBET HEAOCTATOYHO JIOTHUCCKH

BBICTPOEH,

CTYyJEHT OOHapyKuBaeT cJadOCTh B Pa3BEPHYTOM PACKPBITUU

po(decCHOHANbHBIX ITOHITHM.

4.2.3a4eTHO-IK3aMeHaIlMOHHbIe MaTePHAJIbI 1JIs IPOMEKYTOUHOM aTTeCTAlUU

(3k3aMeH/3a4eT)

[TpoMeKyTOUHBIN KOHTPOJb OCYIIECTBIISICTCS B KOHIIE CEMECTpa 10 UTOraM
OCBOCHMSI TMCIMILIMHEL: 5k3ameH (1,2, 3 ceMecTpsl).

Bonpoch! 111 MOATOTOBKH K 3Kk3aMeHy (1 cemecTp)

1. Marpuupl. JInHeliHbpIE OTIEpaluy HaJA MAaTPULIAMM.

2. YMHOKEHUE MaTPHIL.

3. Onpenenurenu. CBOMCTBA ONIPEICTUTENICH.

4, Marpwuiia, oOparHasi TaHHOM.

d. Panr marpuipl. DaeMeHTapHbBIC TPe0Opa30BaHUsI MATPHII.

6. CucTeMbl TMHEHHBIX areOpandeckux ypaBHeHUH. OCHOBHbBIE TOHSTHS.

1. Meron Kpamepa pemieHuss ONPEIEICHHOM CUCTEMBl JIMHEHWHBIX
YPaBHEHHUI.

8. MarpuuHbld METOJ PELICHUS ONPEICIICHHONW CUCTEMBI JIMHEHMHBIX
YPaBHEHHU.

9. UccnenoBanne  cucteM  JIMHEWHBIX  ypaBHeHui.  Kpurepuit
COBMECTHOCTH.

10. Meron lNaycca pemieHns JIMHEHHBIX CUCTEM.

11. Bekrtopbl. OCHOBHbIC MOHATHUS. JIMHEWHbBIE OTIEpalliy HaJl BEKTOPAMH.

12.  Ba3ucsel miockocT U npocTpancTBa. CUCTEMBI KOOPIMHAT.

13.  CkamsipHoe yMHOKEeHHE BEeKTOpOB. [IpunoxeHus.

14.  BekTopHO€ yMHOXEHUE BEKTOPOB. [Ipunokenus.

15. CwmemanHoe yMHOXKEHUE BEKTOPOB. [IpuioxeHust.

16. CmocoObl 3a1aHus MPSIMO# Ha MJIOCKOCTH U €€ ypaBHEHHUS.

17.  Addunnbie 3a1auu TEOPUU NPSIMOU Ha MIOCKOCTH.

18. Merpuueckue 3aga4u TEOPUHU IPSIMOM Ha TUIOCKOCTH.

19.  OxpyxHOoCTh U 35umnc. KanoHnueckue ypaBHeHHUS.

20. T'unep6oisa. KanoHn4yeckoe ypaBHEHHE.

21. Ilapabona. Kanonnueckoe ypaBHEHHUE.

22. Ompepenenue ¢pyHkuuu. [loHsTHE YUCTOBOM MOCIET0BATENIHLHOCTH.

23. Ilpemen wyucioBoil mocienoBaTeabHOCTH. (OCHOBHBIE TEOPEMBI O
npenenax nociae0BaTeIbHOCTEN.

24.  Tlonstue yucnoBoro psaa. Yactuunas cymma psajga. CXoauMoCTh.

25. HeoOxonumelil mpuzHak cxoaumocTu psna. Crnencreue.

26. IIpusnak cxonumoctu Jlanambepa.
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217.
28.
29.
30.
3L
32.

[Ipusnak cxogqumoctu Komm.

[Ipu3Hak cpaBHEHUS.

Psan JleiOuuma.

AOGCOIIIOTHAS ¥ YCIIOBHASI CXOJIUMOCTb.

[Ipenen pynkunu. OCHOBHBIE TEOPEMBI O MpeAeaax (yHKIHA.
[Monartue mpousBogHo¥M. OcHOBHBbIE TpaBwmia AU depeHIupOBaHuUs.

Tabnua npou3BOIHBIX.

33.

HuddepennyipoBanue Cl0XKHOM (YHKIHUU, MNPOU3BOJHBIC BBICIINX

nopsakos. Juddepeniuman.

34.
35.
36.
(GyHKLMU.
37.
38.
39.
40.

©o~No Ok~ wWdE

NNNRPRPRPRPRERPREERRERRRE
MNP OO NOk~wWwNDE O

HNurepriperatiny npoU3BOAHBIX.
[IpaBuno Jlonurans.
MonotoHHOCTh (QyHKIMH. [IpomexyTkun Bo3pacTaHusi U yObIBaHUS

OKCTpeMyM (PyHKUUU.
HanOonbiiee n HanMeHblee 3Ha4eHus (GYHKIIMU Ha OTPE3KE.

BbInyK/10CTh, BOTHYTOCTh KpUBOW. TOUYKH neperuoda.
O6m1as cxema uccienoBanus GyHKIHH.

IIpumepHbIe BONIPOCHI K IK3aMeHYy (2 cemecTp)

[lousiTue HeonpeaeneHHoro nurerpana. CBoucTBa.
HenocpenctBeHHOE MHTETPUPOBAHUE.

Merto1bl HHTETPUPOBAHHS.

HuaTerpupoBanue palimoOHAIBHBIX TIPOOEH.
HNHTerpupoBanne uppanmoOHATLHBIX BEIPAKEHUMN.
HNHTerpupoBaHne TPUrOHOMETPUYECKUX BBIPAKECHUMN.
Omnpenenennpiii naTerpain. @opmyna Herorona-JIeiOnura.
[IpunosxeHus onpeneseHHoro UHTerpaia.

[Monatue GyHKIMU HECKOJBKUX ITEPEMEHHBIX.
HuddepennupoBanne GyHKINI HECKOIBKUX MEPEMEHHBIX.
Cxansiproe nosie. [IponsBoiHas o HanpaBieHuto. [ paareHr.
[TousiTue nBOMHOTO MHTErpaa. CBOMCTBA.

Breruncnenue JBOMHOTO UHTETpaa.

Kpusosmnennsit unrerpan I pona.

Kpusosmmnennsit unrerpan Il pona.

®opmymna ['puHa.

[loHsiTHE BEKTOPHOTO MOJIA.

Potop Bekropa.

[loreHunansHoe nose. [loTenimann.

TpuroHoMeTpu4ecKum psx.

Psan @ypoe pynkuuu. Koappunuentsr Oypoe.
Pa3znoxenune Qynkuuu B psan Oypee.
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No o s

8.

IIpumepHbIe BONIPOCHI K IK3aMeHy (3 cemecTp)

HMuddepenmansusie ypaBHeHus:. OCHOBHbBIE TOHSTHS.
VYpaBHeHUs ¢ pa3AeNSIOMMMUCS TIEPEMEHHBIMMU.
YpaBuenue bepHyium.

JInHeliHble OAHOPOIHBIE YPABHEHUS NIEPBOTO NOPSIKA.
VpaBHeHHE Y = £lx)

Flxy',y")=0

Ly =0

YpaBHeHUE

Vpasrenue © .y
JluneliHble  ONHOPOJHBIE  YPABHEHUS  BHICHIMX  IIOPSIKOB

MTOCTOSTHHBIMU KO3 (P hHUITICHTAMHU.

9.

JluHeliHble HEOJHOPOJHBIE YpPABHEHUS BBICIIMX IOPSAKOB

MTOCTOSTHHBIMHU KO DHUITIESHTAMHU.

10.
11.
12.
13.
14.
15.

qucJia.

16.
17.
18.
19.
20.
21.
22.

YucneHHble METOIbI PEIICHUS TUHENHBIX CUCTEM.
UwncneHHbIe METObI PEIICHUS alreOpandecKux YpaBHEHHH.
Paznosxxenne ¢pyHkmuum B cteneHHou psia. @opmyna Teitmopa.
[TpubMM>keHHOE BHIUMCIICHUE UHTETPAJIOB.

[TpubmmkxeHHOe HHTErpUpOoBaHre MU epeHINATLHBIX YPaBHCHUM.

C

[losie KOMIUTEKCHBIX Yncen. Anredpandeckas GopMysia KOMIUIEKCHOTO

Tpuronomerpuueckasi popmylia KOMIUIEKCHOTO YHCIIa.
@OyHKIIMM KOMIUIEKCHOTO NEPEMEHHOT0. OCHOBHBIE MTOHSATHS.
HMuddepennmrpoBanne GyHKIUI KOMITIEKCHOTO MEPEMEHHOTO.
JIuHenHOEe POCTPaHCTBO.

Hopwma BekTopa. JInHeliHO€ HOpMUPOBAHHOE IIPOCTPAHCTBO.
Omneparop cxatusl.

[IpuHIMI CKATBIX OTOOPAKEHUIA.
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4.3. Kputepuun OeHKH 3HAHUN M MPAKTHYECKUX HABBIKOB CTYI€HTOB

IK3ameH SIBISIETCA 3aKIIIOUUTEILHBIM 3TallioM Mpoliecca (GopMUPOBaHUS
KOMIIETCHIIUU CTYACHTA MIPU U3YYEHUU NUCIUIIIMHBI UM €€ YaCTU U UMEET 1IEIbI0
MPOBEPKY W OIEHKY 3HAHUMA CTYJEHTOB IO TECOPHUH U MPUMEHEHUIO TOTYYEHHBIX
3HAHWM, YMEHHH W HABBIKOB IIPU PEIICHUH NPAKTHYECKUX 3a7ad. DK3aMEHBI
NPOBOJATCS TIO PpACHHCAHHWIO, CPOPMHUPOBAHHOMY YYEOHBIM OTICIOM H
YTBEPKICHHOMY MPOPEKTOPOM IO yudeOHOH paboTe, B CPOKH, MPEAYCMOTPEHHBIC
KaJleHJapHBIM TpaduKoM ydeOHOTo mporecca. Pacricanne 3K3aMeHOB TOBOUTCS
710 CBEACHMSI CTYJICHTOB HE MEHEE YeM 3a JBE HEIeNH 10 Hayaia SK3aMEeHAlMOHHON
ceccuu. DK3aMEHbl MPUHUMAIOTCS TMPENoaBaTesiMUA, BEAYIIUMHU JICKIIMOHHBIC
3aHATUSA. B OTAEGNBHBIX Ciydasx MpU OOJBIIIOM KOJMYECTBE TPYHI y OJIHOTO
JIEKTOpa WM TPU OOJBIION YHCICHHOCTH TPYMIBI C Pa3pelICHUs 3aBEAYIOIIETO
kadeapoil  JOMycKaeTcsi TMPUBJICUEHHE B TIOMOINL OCHOBHOMY JIGKTOPY
MpenoaBaress, IPOBOIUBIIETO MPAKTUUECKUE 3aHATHUS B TpyMax.

DK3aMeHbl POBOATCS B YCTHOU popme. DK3aMeH MPOBOJAUTCS TOJIBKO MPU
MPEABSBICHUNA CTYACHTOM 3a4€THOW KHIDKKH M TP YCJIOBHUM BBITIOJHEHUS BCEX
KOHTPOJILHBIX MEPONPUATUH, MPEAYCMOTPEHHBIX Y4EOHBIM IUTAaHOM M pabdoueit
MpOrpaMMON 0 M3y4aeMOW IUCIUIUIMHE (CBemeHHs] (UKCUPYIOTCS JTOMYCKOM B
ANeKTpoHHOW BemomocTH). CTyneHTaM Ha dK3aMEeHE MPENOCTaBISIETCS MPaBO
BBIOpaTh OJIMH U3 OmeToB. Bpems moarotoBku k oTBeTy coctasiseT 30 munyr. [1o
HUCTEYECHUU YCTAHOBJICHHOIO BPEMEHU CTYACHT JOJDKEH OTBETUTh Ha BOIPOCHI
HK3aMEHAMOHHOTO  Omiera. Pe3ymbTaThl  5K3aMeHa  OLEHMBAIOTCA 110
YETBIPEXOAUILHOU CHCTEME (KOTIUYHO», «XOPOIIO», «YAOBICTBOPUTEIHLHOY,
«HEY/JIOBJIETBOPUTEIILHO») M 3aHOCSATCA B DK3aMEHALMOHHYIO BEIOMOCTb H
3aUETHYI0 KHWKKY. B 3aueTHyr0 KHIKKY 3aHOCSATCS TOJIbKO TIOJIOKHUTEIbHBIC
OLICHKH.

Kputepuu BbicTaBIICHUS OLICHOK
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OneHka «OTIIMYHOY

O11eHKa «XOPOIIOY

Ouenka
«Y0081eMBOPUMENbHO»

Onenka
«HEYTOBJIETBOPHUTEITHLHOY

JlaH TONHBIA, pa3BEPHYTHIM OTBET HA IOCTABJICHHBIE
BOIIPOCHI, MTOKa3aHa COBOKYIMHOCTh OCO3HAHHBIX 3HAHUMN
M0 JHUCUMIUIMHE, JI0KA3aTEIIbHO PACKPBITBl OCHOBHBIC
MIOJIOKEHNS BOMPOCOB; B OTBETE MPOCIIEKUBACTCS YETKas
CTPYKTYPa, JIoTH4YecKas IOCJIEJOBATEILHOCTD,
OTpaXxaroias CYIIHOCTh PAacKpbIBAEMbIX MOHATHH,
TEOpUH, SIBJICHUH. 3Hanue 1o JIACIATUINHE
JEeMOHCTpUpYeTcss Ha (OoHE TMOHUMAHHS €ro B CHUCTEME
JaHHOW HAyKu W MEXIUCHUIUIMHApHBIX cBsA3ei. OTBeT
W3JI0KEH JIMTEPATypHBIM S3BIKOM C HCIOJIb30BaHUEM
CIEeUUATBHBIX TEPMUHOB. MoOTyT OBITh JOIYIIEHBI
HEJ0YEThl B ONPEACICHUM TOHATHMI, HWCIPaBJICHHbBIC
CTYJAEHTOM CaMOCTOSITEJIbHO B MPOIECCE OTBETA. 3aja4a
pelleHa BEPHO.

JlaH TONHBIA, pa3BEPHYTHIM OTBET HA IOCTABJICHHBIE
BOIIPOCHI, NTOKa3aHO YMEHHE BBIJIECIUTH CYIIECTBEHHbIE U
HECYIIECTBEHHBIE IIPU3HAKHA, NPUYUHHO-CIICACTBCHHBIC
cBs3U. OTBET YETKO CTPYKTYPUPOBAH, JIOTUUEH, U3JI0KEH
JUTEPATYPHBIM A3BIKOM C UCIIOJIb30BAHUEM CIIEHUATbHBIX
TEpMHUHOB. MOTYT OBITh AOMYIIEHBI 2-3 HETOYHOCTHU WX
HE3HAYUTENbHbIE OMIMOKH, UCIPABJICHHBIE CTYJACHTOM C
MOMOIIIBI0 TIpenojaBarens. JlonyieHbl He3HAaYUUTeIbHbIE
OIIMOKH MPU PEIICHUU 3aJauH.

JlaH  HEOOCTAaTOYHO  MOJHBIM W HEIOCTATOYHO
pa3BEpHYTHIM OTBET. JlorMka W MOCIEA0BATEILHOCTH
W3JI0KEHUS MMEIOT HapyiieHus. JlomyiieHsl ONmMOKU B
PACKPBITUH OHATUH, yHOTpeOJeHNH TepMUHOB. CTyICHT
HE CITIOCOOEH CaMOCTOSITEIBHO BBIJACIUTH CYIICCTBEHHBIE
W HECYIIECTBEHHbIE  TPHU3HAKK U NPUYUHHO-
CIICACTBEHHBIE CBSI3U. B OTBETE OTCYTCTBYIOT BBIBOJMHI.
YMeHue packpblTh 3HaYE€HHUE OOOOIICHHBIX 3HAHUN HE
nmokazaHo. PeuyeBoe odopmiieHHe TpedyeT NONPaBOK,
Koppekiuu. JlomyieHbl OMMOKY IPU PEIICHUN 3aa4u.

OTtBer mnpexacTaBnsier coOOW pa3pO3HEHHBIE 3HAHUS C
CYILECTBEHHBIMH OIIMOKaMHK 10 BoTipocy. [IpucyTcTBytoT
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(dparMeHTapHOCTh, HEIOTUYHOCTh M3J0KeHus. CTyaeHT
HE OCO3HAET CBs3b 00CYKIAEMOTr0 BOMPOCa MO OUJIETy ¢
APYrUMU  OOBEKTAMHM  JAUCUUIUIMHBI.  OTCYTCTBYIOT
BBIBO/IbI, KOHKPETU3ALUA U I0KA3aTEIbHOCTb U3JI0KEHHUS.
Peub HerpamoTHas, 3KOHOMHYECKash TEPMHHOJIOTHUS HE
ucnonbizyercsi.  JlomomHUTENbHBIE W YTOYHSIOIIME
BONPOCHI TpPENnoAaBatrelii HE MPUBOMAAT K KOPPEKLIHUH

OTBCTA CTYJACHTA. 33,[[3,‘{8. HC pCIIICHA.

OueHOYHbIE CpE/ICTBA JIJII UHBAJIMOB U JIUIl C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU
3I0POBBbSI BBIOMPAIOTCA C YYE€TOM WX HHIAMBUAYAIBHBIX TCUXO(OU3UIECKUX
0COOEHHOCTEM.

— OpU HEOOXOJIMMOCTH MHBAIMJAM M JIUIAM C OTPAHUYEHHBIMU BO3MOKHOCTSIMU
370POBbs MPEIOCTABIAECTCS JOMOJIHUTELHOE BpEeMsl i MOJATOTOBKUA OTBETA HA
DK3aMEHE;

— TIpY TIPOBEJECHUN TPOIIEAYPHI OIICHUBAHUS PE3yIbTaTOB 00YUYEHUS WHBAIUIOB U
JUI] C OrpPaHUYEHHBIMU BO3MOXXHOCTSMHM 3JI0POBBbS  IPEIYyCMATPUBACTCS
WCIIOJIb30BAaHUE TEXHUYECKUX CPEACTB, HEOOXOAUMBIX MM B CBSI3U C UX
WHAUBUIYaTbHBIMH OCOOCHHOCTSIMU;

— TpU HEOOXOAUMOCTH ISl OOYYaIOIIUXCsI ¢ OTPAaHUYECHHBIMU BO3MOKHOCTSMHU
310pOBbSl M MHBAJIUAOB NpOIEAypa OLEHUBAHUS pPe3yJbTaTOB OOYyYEHHUS IO
JTUCIUIUIMHE MOKET MTPOBOIUTHCS B HECKOJIBKO TANOB.

[lpouenypa oleHUBaHUA pPE3yNbTaTOB OOYYEHHWsS] WHBAIUAOB U JIMIl C
OTPAaHUYCHHBIMU BO3MO>KHOCTSIMU 3JI0POBbS MO JUCIHIUIMHE MPETyCMaTPUBACT
npeaocTapiieHue uHpopMaluu B popmax, aJanTUPOBAHHBIX K OTPAaHUYEHUSIM UX
30pOBbSI M BOCTIPUATUS HHPOPMAIIUH:

Jloms1 n ¢ HapyIIeHUsIMA 3pEHUSA

— B IIe4aTHOU hopMe yBEIUYECHHBIM MIPUDTOM,

— B (pOpMeE BIEKTPOHHOTO JTOKYMEHTA.

JInst i ¢ HapyIIEHUSIMUA CITyXa:

— B IIe4aTHOU dopme,

— B (popMe 3JEKTPOHHOTO JTOKYMEHTA.

JInst uil ¢ HapyIIEHUsIMU OTIOPHO-IBUTATENIbHOTO allapara:

— B Me4YaTHOU opme,

— B (popMe 3JIEKTPOHHOTO JTOKYMEHTA.

JlaHHBIH epedeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHI€HTA
00yYaroIIUXCA.

5. Ilepeuenb yueOHOM JuTEPATYPHI,
HH(OPMAIMOHHBIX PECYPCOB U TEXHOJIOT UM

5.1. YueOHas utepatypa
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OcHoBHas muTeparypa

1. IMucemennwiit JI. KoHcnekr nekiuii 1o Beiclieil matemaruke. Ilonmmblii xypc. — M:
Aiipuc-nipecc. 2018. — 608 c. (25)

2. I'mypman  B.E. PykoBOACTBO K pelleHMIO 3a7ad IO TEOPUH BEPOSTHOCTEH u
MaTeMaTUYecKol CTaTUCTUKM: ydyeOHoe mocobue. — M.: MJ| IOpaiit, 2019. — 480 c.
(30)

3. ®uxrenronsi, I'.M. Kypc muddepeHInanbsHOro 1 HHTErpaabHOro MCYUCIeHus. B 3 -X TT.
Tom 1 [Dnexrponnslii pecype] : yaeOnuk / .M. ®uxreHronsl. — neKTpoH. n1aH. — CaHKT-
IerepOypr : Jlans, 2018. — 608 c. — Pexum goctyma: https:/e.lanbook.com/book/100938.

4. 2.®uxrenronsu, I'.M. Kypc nudxpepeHIInanIbHOr0 U MHTErPaabHOIO Meuncienus. B 3-x
TT. Tom 2 [DnexrpoHHbI pecypc] : yuebuuk / [.'M. ®OuxreHronpl. — DIEKTPOH. AaH. —

Cankr-Ilerep6ypr  :  Jlawp, 2018, — 800 c¢. —  Pexum  pocryna:
hitps://e.lanbook.com/book/104963

*[Ipumenwanue: B CKOOKaX yka3aHO KOJMYECTBO IK3eMIUIApOB B Oubmnoreke Kyol'y.
I[J'IH OCBOCHUS OUCHUILUIMHBI HMHBAJIMJaMH M JIMOAMH C OI'PAHWYCHHBIMHU
BO3MOKHOCTAMM 3JOPOBb UMCIOTCA U3AaHUA B 3JICKTPOHHOM BHAC B 3JICKTPOHHO -
oubmoTeuHbIx cuctemax «Jlaubpy» u «HOpait.

JononHuTensHas JMTeparypa

1. Antonos B.W., Jlarynoa M.B., Jlo6koBa H.. MaremaTndeckuii aHamm3 u
aHanuTHaeckas reomerpusi. — M.: [Ipocnekr, 2011. — 144 ¢.(10)

2. Bnosun, A.1O. Breicmias matemarnka. CTaHmapTHBIC 3a7a4d ¢ OCHOBaMH
Teopun [DNEKTpOHHBIA pecypc] : yuebHoe mocobme / A.}O. Bmosun, JI.B.
MuxaneBa, B.M. Myxuna. — OnekrpoH. naH. — Cankr-llerepOypr : Jlans, 2009.
— 192 ¢. — Pexum goctyna: https://e.lanbook.com/book/45.

3. baxsanos H.C., )Kuakos H.II., Ko6easkoB I'.M.; baxsamos H.C., XXunkos
H.IL,, KoGenbkoB I'.M. Yucnennsie MeTonbl: yueOHOE mocoOue IJsi CTYJEHTOB
¢wu3.-Mar. cren. By30B/ Mock. roc. yH-T uM. M. B. JlomoHnocoBa. — 5-¢ m31. — M.
BMHOM, Jlaboparopus 3Hanui, 2007. — 636 c. (60)

5.2. llepnoanyeckas JuTepaTypa

1. ba3wl mannbix komnannu «Mcet Beroy http://dlib.eastview.com
2. Dnexrponnas 6ubmuorexa Grebennikon.ru https://grebennikon.ru

5.3. UHTepHeT-pecypchl, B TOM YHCJIe COBPeMEeHHbIEe
npogeccuoHaJbHbIe 0a3bl JAHHBIX
1 MHPOPMAaLIMOHHbIE CIIPABOYHbIE CHCTEMbI

JJIeKTPOHHO-0u01MoTeuHble cucTeMbl (ABC):
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https://e.lanbook.com/book/100938
https://e.lanbook.com/book/104963
https://e.lanbook.com/book/45
http://dlib.eastview.com/
https://grebennikon.ru/

OBC «lOpaiit» https://urait.ru

OBC «YHuBepcurerckas o0udaroTeka oHmain» WwWw.biblioclub.ru
9BC «Book.ru» https:/Mmww.book.ru

9BC «Znanium.com» WWW.znanium.com

OBC «Jlanbpy https://e.lanbook.com

a s wh -

IIpodeccnonanbHbie 0a3bI JaAHHBIX:

Web of Science (WoS) http://webofscience.com
Scopus http://www.scopus.com
ScienceDirect www.sciencedirect.com
Kypnansr u3narensctea Wiley https://onlinelibrary.wiley.com
Hayunast anexkrponnast oubmotexa (HOB) http://www.elibrary.ru

6. TlomHOTEKCTOBBIE apXWBBI BEAYIIMX 3alaJHBIX HAYYHBIX KYpPHAJIOB Ha
Poccuiickoii miardhopme Hayunbix xxypHaioB HOUKOH http://archive.neicon.ru

7. HammonanmbHas »JeKTpOHHas OMOMMOTEKa (MOCTYNm K OJEKTPOHHOM
oubmorteke nuccepramuit Poccuiickoit rocynmapctBeHHod Oubmmoteku (PI'B)
https://rusneb.ru

8. Ilpesunentckas o6uomoteka uM. b.H. Enbrmna https://mww.prlib.ru

9. Nature Journals https://www.nature.com/siteindex/index.html

10. zbMath https://zbmath.org

11. Nano Database https://nano.nature.com

12. Springer eBooks https://link.springer.com

13. «JIexkropuym TB»  http//mww. lektorium.tv

14. YHuBepcurerckas uH(pOpMaIMOHHAS cucTema Poccus
http://uisrussia.msu.ru

asowdE

HNudopmanuoHHbie CIPaBOYHbIE CUCTEMBI:
KoncynbTant [Imoc — cipaBouHas npaBoBas cuctema (J0CTYII M0 JIOKaTbHO N
CETH C KOMITbIOTEPOB OMOIUOTEKH).

Pecypchbl ¢cBOOOTHOTO q0CTYNA:

1. AwmepukaHckas mareHTHas 0a3a maHHbIX http://www.uspto.gov/patft

2. TlomHble  TEKCTHI KaHAJCKHX  JIHCCepTalui http://www.nlc-
bnc.ca/thesescanada

3.  KubepJlenunka http://cyberleninka.ru

4.  MuHuCTepCcTBO HAYKU U BbIcIEro oopazosanus Poccuiickoit deaepanuu
https://Amww.minobrnauki.gov.ru

5.  denepanbubiii moptan «Poccuiickoe obpazoBanuey http://www.edu.ru

6. Huadopmarmonnas cuctema « EquHoe OKHO TOCTyIa K 00pa3oBaTe/bHBIM
pecypcam» http://window.edu.ru

7. Enunas kojurekius udpoBeIX 00pa3zoBaTeabHbIX pecypcos http://school-
collection.edu.ru
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8. ®enmepanmbHbIi 1EHTPp WHGOPMAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB
http://fcior.edu.ru

9. Ilpoexr I'ocymapCTBEHHOrO0 MHCTUTYTAa PYCCKOTO SI3bIKa HMEHH
A.C. Tlymxuna «O6pazoBanue Ha pycckomy» https://pushkininstitute.ru

10. CnpaBouyHO-uH(pOpPMAITMOHHEIH opTan « Pycckuii si3pik» http://gramota.ru

11. Cuyx0a TeMaTH4eCKUX TOJKOBBIX cioBaper http://mww.glossary.ru

12. Crnosapu u suimkioneauu http://dic.academic.ru

13. O0pa3zoBarenbHblii mopTan « Yaeda» http://mmww.ucheba.com

14. 3axonomnpoekT «O0 06pa3oBanuu B Poccuiickoit @eneparmm». Bompocsl
u otBeThI http://xn--273--84d 1f.xn--plai/voprosy i otvety

CoOcTBEeHHBIE 3JIEKTPOHHBbIE 00pa3oBaTeIbHbIEC
u nHpopmaunoHHsie pecypcsl Kyol'y:

1. Cpena moaynpHOTO quHaMudeckoro oOyuenus http://moodle.kubsu.ru

2. baza y4eOHBIX MJIaHOB, Y4€OHO-METOUYECKUX KOMIUIEKCOB, MyOIUKAIIHiA
u koH(pepenmwmii http://mschool.kubsu.ru

3. bubmorteka MH(POPMAIMOHHBIX pecypcoB Kadenpbl HH(POPMAIMOHHBIX
oOpa3zoBatenbHbIX TexHosorui http//mschool.kubsu.ru

4. DnexktpoHHBIH apxuB nokymeHToB Kyol'Y http://docspace.kubsu.ru

5. DrnexkTpoHHBIE 00pa3zoBarelbHbIE pecypchbl Kadeapbl MHYOPMAMOHHBIX
CUCTEM U TexHoJIoTHii B oOpa3zoBanuu Ky6l'Y u HayuHO-METOIMYECKOTO KypHaa
«IIxompHbIe TOaB http://icdau.kubsu.ru

6. MeToanyeckune ykazaHusi JAJisi 00y4ar0mMXCst
10 OCBOCHHUIO JUCIHHUILIMHBI (MOIYJIS)

Teopernueckre 3HaHMS IO OCHOBHBIM pasjenam Kypca «Maremartukay
CTYJIEHTbl MPUOOPETAIOT Ha JIEKIMSIX M NPAKTUUECKUX 3aHATUAX, 3aKPEIUIIIOT U
PacLIMPSIIOT BO BPEMsI CAMOCTOSITENIbHOU PaOOTHI.

Jlexkuuu mo kypcy «Maremaruka» MNPEACTaBISIOTCS B BUAE H3JI0KEHUS
Matepuaiga MO TeMe JIEKUMU C JIEMOHCTpalUued Npe3eHTalMi MO OTIAEIbHBIM
OCHOBHBIM TE€MaM MPOTPaMMBI.

Jna  yrnyOneHuss W 3aKperuieHUs] TEOPETUYECKUX 3HAHWM CTyleHTam
PEKOMEHIYETCsl BBINIOJIHEHUE ONPEIEICHHOTO 00beMa CaMOCTOSITEIbHONU paOOTHI.
O6umii 00beM 4acoB, BBIJEIECHHBIX i BHEAYJUTOPHBIX 3aHITHI, COCTaBISET
122 yaca.

Bueayautopnas paboTa mo AuCUMIUIMHE «MaTemaTtuka» 3aKiroyaercss B
CJIEAYIOLIEM:

— TIOBTOpPEHHUE JIEKIIMOHHOTO MaTtepuana U MNpopadoTKa YYEOHHKOB U
y4€OHBIX MOCOOHUI;

— MOJATOTOBKA K MPAKTUUECKUM 3aHITHSIM;

— NpopaboTKa TeM, BRIHECEHHBIX Ha CAMOCTOSITENbHYIO MOJITOTOBKY;
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— HaAMMCaHWE KOHTPOJUPYEMOI CaMOCTOSITENbHON pabOThI;
—TO/ArOTOBKA K TEKYIIEMY KOHTPOJIIO
Jna  3aKkpemieHussT ~ TEOPETHUYECKOro  MaTepuaia M BBINOJHEHHS
KOHTPOJHMPYEMBIX CAaMOCTOSITENIbHBIX padOT MO JUCLMUIUIMHE BO BHEYUY€OHOE BpeMs
CTYJEHTaM NPEIO0CTABIISIETCSA BO3MOXHOCTh 10JIb30BaHUsA Onbmmorexkoi Kyol'V,
BO3MO’KHOCTSIMU KOMITBIOTEPHOTO Kiacca (haKynbTeTa.
WToTOBBII KOHTPOJIb OCYIIECTBISIETCS B BHE dk3ameHOB (1,2,3 cemecTpsl).
B ocBoeHMM NMCUMIUIMHBI WHBAIMAAMU W JUUAMU C OTpaHUYEHHBIMU
BO3MOXHOCTSIMU 3/10pOBbsl 00JbIIOE 3HAYEHUE MMEET MHAMBUYyaJIbHAs ydyeOHas
paboTa (KOHCYJIbTalMU) — JOTOJHUTEILHOE pa3bsACHEHHE YUeOHOT0 MaTepuaa.
NunuBuayanbHble KOHCYJIbTAllMM IO TMPEIMETY SBIIIOTCS  BaXKHBIM
(dakTopoM, CHOCOOCTBYIOIIMM HHAUBUAYAIU3ALUU OOYYEHHS] U YCTaHOBJICHUIO
BOCIMTATEILHOI'O KOHTAKTAa MEXY IMpEnoaaBareieM U 00yJaronMMcsl HHBAJIUIOM
WU JIMIIOM C OTPAaHUYEHHBIMH BO3MOKHOCTAMHU 3/10POBbSI.

7. MaTepuajibHO-TEXHUYECKOE Oo0ecneuyeHue no AUCUMIInHE (MOYJII0)
[lo BceM BumaM y4eOHOW MAEATETHLHOCTH B paMKax JTUCUUIUIIMHBI
WCIIOJIL3YIOTCS Ay AUTOPUH, KAOMHETHI U JTA0OPAaTOPHUH, OCHAIICHHBIE HEOOXO0IUMBIM
CITCIIMAIM3UPOBAHHBIM U J1a00PaTOPHBIM 000PYI0BaHUEM.

HaumenoBanue OCHaIEeHHOCTh [Iepeyenb MMLIEH3MOHHOTO
CHELHATbHBIX TOMEIEHHU I CHelIMaIbHBIX TOMEILEHU I MIPOrPaMMHOTO OOeCTIeUeHUsI

JTUIEH3HOHHBIEC TPOTPAMMBI
obrmmero Hasnauenus: Microsoft
Windows 7, maker Microsoft
Officce Professional (Word,

VYueOHbIC ayAUTOPUH IS Excel, PowerPoint, Access),

o Texnuueckue cpeacTaa
MPOBEICHUS 3aHATUM ) MPOTPaMMBbI IEMOHCTPAIIUU
OOy4eHHUS: IKpaH, MPOEKTOP, .
JIEKIUMOHHOIO THIIA Bujeo Matepuaion (Windows
KOMITHEOTEP .

Media Player), mporpamMmbl st

JEMOHCTpPALINU U CO3/IaHUS
npesenraruii (Microsoft Power

Point)

Meb6enb: yuebHas mebenb

JIMIICH3UOHHBIC HpOI‘paMMLI
obmero nasnauenus. Microsoft
Windows 7, maker Microsoft
Officce Professional (Word,

VY4ueOHble ayqUTOPUU A5
MIPOBEJICHUS 3aHATUI

CEMHHApPCKOro THUIIA, Meobenb: yueOHas meOenb Excel, PowerPoint, Access)
TPYIIOBBIX U Texnuueckue cpeacTra HpOI’I,)aMMBI ILCMO;-ICTpaI_[I/II/I’
HHIMBHTYaTbHBIX O0yueHUS: SKpaH, POEKTOpP, Buco Matepuanos (Windows
KOHCYJIbTallUU, TCKYLICTO 5 KOMITBIOTEP Me d ia Player), TIPOrPaMMBI JUTsI
KOHTPOJISI M IPOMEXYTOUHOI eMOHCTPAILITH 1 CO3IANNS
aTTeCTalluU

npesenraruii (Microsoft Power
Point)

Ji1st camocTOoATENbHON paboThl 00YYaIOMIMXCs TPEyCMOTPEHBI TOMEILICHHUS,
YKOMIUIEKTOBAHHBIE CIIEIUATM3UPOBAHHOM MEOENbI0, OCHAIICHHbIE KOMITbIOTEPHOU
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TEXHUKON C BO3MOKHOCTBHIO MOJKIIOUCHUSA K ceTn «MHTepHeT» M oOecricueHHEeM
JOCTYIIA B AJICKTPOHHYIO HH(GOPMAITMOHHO -00pa30BaTeNIbHYIO CPETy YHUBEPCHUTETA.

HanmeHoBanune N Ilepeuens
. OcHaleHHOCTh TOMEILEHU M 17151
MOMEILEHUM [Tt . JTULIEH3MOHHOTO
. CaMOCTOSITeTbHON PabOTHI
CaMOCTOSITEITLHOU PabOTHI MPOrPaMMHOTO
00yJaronmmxcst
0oOyJarommxcst olecrieueHust
MeoGenb: yueOHast MeOemb
Kommuexr CHEeNHAIN3UPOBAHHOMN
MeOesi: KOMIBIOTEPHBIE CTOJBI.
OO6opynoBanue: KOMITBIOTEpHAS
TEXHUKa C MOAKIIOYEHUEM K
JUIEH3UOHHBIE

Ilomemenue mis
CaMOCTOSITEIbHON pabOThI
00yJarommxcst
(uuTanBHBIN 3al
Hayunoit Oubnuorexn)

1H(QopMaIImOHHO-KOMMYHUKAI[HOHHON

cetu «lHTEepHET» W  JOCTYyIIOM B
AIIEKTPOHHYIO WHPOPMAITMOHHO-
00pa3oBaTEIbHYIO cpeny
o0pa3zoBaTenbHON OpraHu3aluu, Beo-
Kamephl, KOMMYHHUKAIIHOHHOE
obopynoBaHue, obecrnieunBarolee

JIOCTYIl K CETH HMHTEpHET (IIPOBOAHOE
COCIMHEHHE u OecrpoBOHOE
coeaunenue mo texHosoruu Wi-Fi)

POrpaMMBbI OOIIIETO
HasHauenus. Microsoft
Windows 10, maker
Microsoft Office 2016,
Abbyy Finereader 9

Ilomermenne s
CaMOCTOSITEIIbHON PaboThI
oOyJaronmxcs (aya.
A106)

Meb6enb: yueOHass MeOeb.

Komriekr CIeHATU3UPOBAHHOMN
MeOes N : KOMIBIOTEPHBIE CTOJBI.
O06opynoBanue: KOMIIBIOTEpHAsI
TEXHHUKA C MOJIKITIOUCHUEM K
1H(OpPMaIHOHHO-KOMMYHHUKAI[HOHHON
cetn «HTEpHET» W JIOCTYNIOM B
JICKTPOHHYIO HH(pOpMaIMuOHHO-
00pa3zoBaTEIbHYIO cpeny
o0pa3zoBaTenbHON OpraHu3auu, BeO-
KaMephl, KOMMYHHUKAIIHOHHOE
obopymoBaHue, obecrieunBaroIee
JOCTYIT K CETH HWHTEpHET (IPOBOIHOE
COCMHEHHE u OecnipoBOIHOE
coeauaenwue o texnojaorun Wi-Fi)

JIMIICH3UOHHBIC
[IPOrpaMMBbl 0OIIET0
HazHaueHus: Microsoft
Windows 7, maker
Microsoft Officce
Professional
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PEIIEH3U
Ha pabodyro MporpaMMy yaeOHOMH AUCIHILIHHBI
b1.0.13 <MATEMATUKA»

Hampasiienne moaroroBku: 21.05.03 TexHomI0rus Ire0J0THYECKOH pa3BeaKu
Cnennanuzanus « eou3ndeckie MEeTOAbI IOMCKA U pa3BEIKH MECTOPOKICHHIIT
I10JIE3HBIX HCKOTIAaEMBIX»
Pabouas mporpamma mo mucnuiiinHe «MaTeMaTHka» COCTaBjIeHa JOIEHTOM KadeIphl

npukiIagHoii Marematuku Yyoeipp H.O. IIporpaMmma cocTaBlieHa B COOTBETCTBUH C
@enepadbHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM BBICIIETO 00pa30BaHIS
(®I'OC BO) mo uHampaBieHuto IlpuxiagHas HHpopMaTHKa 1Mo mpodumo «Ieodusndeckue
METOIbl IIOHMCKa M pa3BeIKd MECTOPOXKICHHI TIIOJEe3HBIX HCKOIAeMbIX» H C YJeTOM
PEeKOMeH1aIuil OCHOBHOIT 0Opa3oBaTenbHOIl mporpammoii (OOII) mo HanpaBiaeHHO TeXHOIOTHS
reoJIOTHYECKONl pasBenku. Ilporpamma onoOpeHa Ha 3acelaHHM  KadeOpbl MPUKIATHON
MaTeMaTHKH M Ha 3acellaHii y4eOHO-METOJUYECKOro coBeTa (haKylIbTeTa KOMIIBIOTEPHBIX
TeXHOJIOTHII U IPHKIAJHON MaTeMaTHKHU.

JucnummmHa «MareMaTHKa» OTHOCHTCS K ©OazoBoii dwactum (B.1.6) aucnumms
MaTeMaTH9eCKOTO U €CTECTBEHHOHAYJHOTO ITHKIA.

PaGowas  mporpamMma  JUCHUIUIMHBI — «MaTeMaTHKa»  COCTaBlIeHA  JIOTHYHO.
IlociieoBaTeIBHOCTD TE€M, IIpeIaraeéMbIX K H3ydeHHIO, HallpaBlIeHa Ha KaUeCTBEHHOE YCBOCHHE
ydaeOHoro Marepuaia. IIpakTiaeckue 3aJaHus pa3HOOOPa3HbI, MO3BOJISIOT aJIeKBaTHO OIIEHUBAThH
YPOBEHD 3HAHHII CTYyAEHTOB 10 JUCIUIIINHE. MeToanYecKe peKOMEHJalliH 10 1ab0opaToOpHBIM
3aHATHSAM oOecreunBaroT (opMHpoBaHHE 0a30BBIX YMEHHUI JUIS BBHIIIOJIHEHHS HCCIEOBAaHUI B
Ipolecce HAaydHOTO IIO3HAHUSA U TEOPETHYECKOro OOOCHOBAHUS IMPO(eCCHOHATBHBIX 3ajad.
Mertoanueckue peKOMEHJAIH IO OpTaHH3allUH CaMOCTOSTEIbHOII paboThl HalpaBJeHbl Ha
3aKpernjeHHe YMEHHS IIONCKa, HAKOIUIGHHS U 00paboTKM HaydHOH HHQOpMaIlUH.
MyIbTHMEMITHOE CONPOBOKAECHUE JIEKIIHOHHOTO MaTepuada U JabOopaTOpHBIX paboT
OTJINYAETCSI TOYHOCTHIO M KOHKPETHOCTBIO, CIIOCOOCTBYET JIyJIIeMy YCBOEHHUIO JUCIIUIITHHBL.

IIpencraBienHas pabowas TmporpaMMa ydeOHOH  AMCHUIUIMHBI  «MaTeMaTHKa
coJiepKaTelIbHa, UMeeT IIPAaKTHYEeCKyI0 HallpaBJIEHHOCTh, BKIKOYAET JOCTATOYHOE KOJIHMYECTBO
pa3sHOOOpa3HBIX HJIEMEHTOB, HAIpPaBIEHHBIX Ha pPa3BUTHE YMCTBEHHBIX, TBOPUYECKUX
CIOCOOHOCTEI CTYIeHTA.

B memom, pabGouas mporpamMma y4eOHOH AHCIUIUIHHBI «MaTreMaTinka» CHOCOOCTBYeT
KauecTBEHHOMY BJIAJIEHHIO OOyJaroNMMCS OOMEKYIbTYPHBIMH (WIH IpodecCHOHATHHBIMN)
KOMIIETEHITUSIMI.

Cunraro, 49ro pabGodas mporpaMMa IO JUCHHIUINHE «MareMaTHka» MOKeT ObITh
PEKOMEHJI0BaHa Ui BHEAPEHHS I10 IIOJIOTOBKE CIEIIHAINCTOB HaIlpaBJIEHUS IIOATOTOBKH
21.05.03 «TexHOIOrHS Te0JOrHYECKOI pa3BeAaKu» Mo creruarn3aniun « eopu3ndeckne MeTo bl
IIOMCKA 1 Pa3BeIKU MECTOPOKICHUI I10JIE3HBIX HCKOIIaeMbIX».
3aB. Kade1poil MPHUKIATHON MaTeMaTHKI

OI'BOY BO «KyoI'TY»,
K.T.H., JOIIEHT
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PEIIEH3USL
Ha pabo9yro IMporpaMMy y4eOHOIl JUCIITHILIIHBI
b1.0.13 <MATEMATUKA»

Hamnpasienue moarotoBku: 21.05.03 TexHom0rHs Ie0JI0THYECKON pa3BeaKi
Cnenuanmmn3zamnus «[ eodu3udecKiie MeTOJIbI IOUCKA U Pa3BeIKH MECTOPOKICHHIT
MIOJIE3HBIX HCKOIIaEMBIX»

Pabowas mporpamma mo aucruiUinHe «MaTeMaTHka» COCTaBJI€Ha JIOIIEHTOM KadeIpbl
MIPUKIAJHOIN MaTeMaTUKU (paKyl1bTeTa KOMIIBIOTEPHBIX TEXHOJIOTUI M MPUKIAJIHON MaTeMaTHKI
Kybanckoro rocymapctBeHHoro yHuBepcutera Uyoeipp H.O. IlporpamMma cocTaBieHa B
cooTBeTcTBUH ¢ DellepalbHBIM TOCYIApPCTBEHHBIM 00pa30BaTEeIbHBIM CTaHIAPTOM BBICIIETO
obpazoBanns (@®I'OC BO) mo HampaBieHHIO TeXHOIOTHS TeOJIOTHMYECKOH pas3BelKH IIo
crienuamm3anuu « eou3ndeckie METOIbI NCCAeJOBAHUS CKBAKIH» U C YI€TOM PeKOMEHIaIiit
OCHOBHOII  oOpasoBarenbHOll mporpamMoii (OOII) mo HampaBieHHIO «TeXHOIOTHS
reojorndeckoil pasenku». IIporpaMma onobOpeHa Ha 3acelaHUH Kadeapbl PHKIATHOI
MaTeMaTHKH M Ha 3acelaHHH Yy4eOHO-MEeTOIUYEeCKOTO COBeTa (paKyIbTeTa KOMIIBIOTEPHBIX
TEXHOJIOTUI U IIPUKIAIHOI MaTeMaTHKH.

JlaHHas JUICHUIUIMHA HalpaBieHa Ha GOpMUpPOBaHHE 3HAHUN U YMEHHUI 0OyJarolmXxcs
HCIIOJIB30BaTh B MPOQecCHOHATBHON JIESTeIBHOCTH MaTeMaTHYecKHe 3ajaul. B COBOKYITHOCTH
H3y4eHHe TOH JIUCIUILIHHBI TOTOBHT 00y4aeMbIX, peliaTh Ipo(eCCHOHATbHbIE 3a/1a4H.

Pabowas mporpamMma JUCHHUIUIMHBI «MaTeMaTHKa» HallpaBleHa Ha KaueCTBEHHOE
ycBOeHHEe ydeOHOro Marepuaia. IIpakTimdeckue 3aaHHS pa3HOOOpPa3HBI, MO3BOJLIIOT aJIeKBAaTHO
OLIEHHBATh YPOBEHb 3HAHUI CTYAEHTOB [0 AHCIUIUINHE. MeToandecKue peKOMEHIAINU II0
IIPaKTHYEeCKIM 3aHATHSAM oOecliednBarT (opMupoBaHHe 0a30BBIX YMEHMIl JJIS BBIIOJH€HUS
HCCIIEIOBAaHUI B  IpoIlecce HAYJYHOIO IIO3HAHUS M TEOPEeTHYEeCKOro 00OCHOBaHUS
poecCHOHAIBHBIX 33/1a4.

Cuntaro, 4to pabodas mporpaMma II0 gucHHIUINHE «MaTemMaTuka» MOXKeT OBITh
PEeKOMEHJIOBaHa JUIS BHEJIPEHHS IO IIOJIOTOBKE CIELUAINCTOB HaIlpaBIE€HUS IIOATOTOBKU
21.05.03 «TexHOIOrHS TEOIOTHIECKOI pasBeIK» IO crienuamn3anuu « eodu3ndeckue MeTO b

ITONCKa H pa3BE€IKH MeCTOPO)K,HeHI’IITI ITOJIE3HBIX HCKOITACMBIX».

3aB.kadenpoil QyHKIIHOHAIBFHOTO aHAIN3a U

arreopsl ®ITBOY BO «KyoI'V» , K.¢.-M.H., JIOIEHT S BapcykoBa B.IO.



