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1 Henu v 3axa4u U3yYeHUs TUCHUILTHHBI (MO1YJIsSA)

1.1. Ileab ocBOEHHS AMCHUILIMHBI

[{enb M3ydeHus TUCIUIUTHHBI «MarteMaTtnka» — (GOpMHPOBAHHUE y CTYACHTOB
OCHOB MaTeMaTHYeCKOH KYyJIbTYPBI OYAYIIMX CIEIHAIMCTOB, KOTOpas SBISCTCS
COCTABJISAIONICH OOIICUETIOBEYECKON KYJIbTYPhI, a TaKKe BBIPAOOTKA Yy CTYJCHTOB
3HAHUH ¥ YMCHHI JIOTUYECKU MBICIHTh, OTICPUPOBATH C a0CTPAKTHBIMU 00BEKTAMHU
U KOPPEKTHO HCIOJb30BaTh MAaTEMAaTUYCCKHE TOHSATHS M  METOIbl B
npodeccHoHaTbHON AESTENHHOCTH

1.2. 3agaum u3y4eHus: AU CHUTIIHHBI

B cooTBeTCTBMH € NOCTaBICHHOW LEIBIO0 B IPOLIECCE M3YYEHHS NHUCIUIUIMHBL «
MaremMaTtuka» peIaroTcs CIeayomue 3a1a4u:
— mnoJiyueHHe O0a30BbIX 3HAHMM M (POPMHUPOBAHUE OCHOBHBIX HABBIKOB 10

MaTeMaTUKEe U MaTeMaTHYECKOW CTATHUCTHKE, HEOOXOAMMBIX Il pElICHUs 3ajad,
BO3HUKAIOIIUX B MPAKTUYECKON re0OPU3NUECKOMN AEATEIbHOCTH;

— pa3BUTHE TOHATUHHONW MareMaTH4ecKod O0a3bl U (OPMHUPOBAHUE YPOBHS
anreOpanyecko  TMOATOTOBKH,  HEOOXOAMMBIX  JUIsI  TOHUMaHUS  OCHOB
reo(pU3MUECKON CTATUCTUKU U €€ IPUMECHEHUS;

— PACKpBITUE POJU U 3HAYEHUS MATEMAaTHUUYECKMX METOJOB HCCIEAOBAHUS MPU
PEIICHUN MHXKEHEPHBIX 33/1aY;

— O3HAKOMJIEHHE C OCHOBHBIMH TMOHATHUAMHA M METOJAMH KJIACCUYECKOW W
COBPEMEHHOW MaTE€MAaTHKHU;

— 00Oy4eHHEe CTYJEHTOB MPUMEHEHUIO METOJ0B MAaTeMaTHYECKOro aHaau3a JJis
MOCTPOEHHSI MATEMATHYECKUX MOJEJIEN PEATIbHBIX MPOLIECCOB U ABICHUM;

1.3. MecTo tucuMninHbl (MOLYJIA)

B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

Hucuumnuna «MaTtemaTrukay BBeleHa B ydeOHbIE IUIaHBI TMOJATOTOBKU CHEIHMATHMCTOB
(cnemmmanbpHOCTh 21.05.03 «TexHomorust reosornueckon pazpeakn») corsiacio ®I'OC BO 6ioka
b1 «lucuumnnuusl (Moxynn)y», 6azosas yacts (b1.6), manexkc nucrummunst — b1.0.13.

JlucuuIuiHa mpeaycMoTpeHa OCHOBHOM oOpaszoBatenbHoi nporpammoii (OOIT) KyoI'Y B
00béme 10 3aueTHBIX equHUI] (360 YacOB, HTOTOBBIM KOHTPOIb — 1,2,3 3K3aMeH).



1.4. IlepevyeHb MJIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHSA
10 JUCHMILIHHE (MOYJII0), COOTHECEHHBIX € IJIAHUPYEMbIMH

pe3yJbTaTaMM 0CBOeHHsI 00pa30BaTeJIbHOM MPOrPpaMMBbl

N3yuyenue naHHOM y4eOHOW NMCIMIUIMHBI HalpaBlieHO HAa (OPMUPOBAHUE Y
00yYarONIMXCsl CASAYIOMMX KOMITETCHIIUM:

Pe3ynbTarhl 00yueHus 0 AUCIHUILTUHE
(3Haer, ymeer, BiajeeTr
(HABBIKY W/WIN OTIBIT AEATEIHLHOCTH))

Ko n HaumenoBanue
HWHJHUKAToOpa

OIIK-3. CnocobeH TpUMEHSTb OCHOBHBIE  MOJOXEHHA  (yHIAMEHTAIBHBIX
€CTECTBEHHBIX HAyK M HAYYHBIX TEOPUH NPH MPOBEACHUU HAYYHO-HUCCIIEIOBATEIBCKUX padboT
10 U3YYEHHIO U BOCIIPOU3BOJICTBY MUHEPAILHO-CHIPHEBOM 0a3bl

HMOIIK-3.1. Baageer OCHOBHBIMU 3Haer OCHOBEI MaTeMaTUKU VIS
MTOJI0KEHUSIMH (dyHIaMEHTAIILHBIX | OpraHU3aIly CBOETO TPY/ia Ha HAYYHOH OCHOBE
€CTECTBEHHBIX HAYK U HAYYHBIX TCOPHUH. Vmeer HCII0JIb30BaTh OCHOBHEIE

[IOJIOKEHUS MaTEMAaTHKHN B CBOEH

PO eCCHOHAIBHON JESATEIHHOCTH

Brnageer  OCHOBHBIMH  TOJIOXCHHUSIMHU
(byHIaMEHTAIbHBIX ~ €CTECTBEHHBIX  HAayK U
Hay4HBIX TEOpUHI

NOIIK-3.2. IIpumenser 3HAET TEOPETUUECKYI0 U MAaTEMaTHYECKYIO
OCHOBHbIE IOJIOXKEHHUS | IOJrOTOBKY, @  TaKkXke  MOJArOTOBKM IO
(yHIaMEHTAJIbHbIX €CTECTBEHHBIX HAYK | TEOPETUUYECKHUM, METOINYECKUM u

W HAyYHBIX TEOPUM TIPU TMPOBEACHUU | AITOPUTMUUYECKHUM OCHOBAM CO3/IaHHSI HOBEUIIIHX
paboT Mo M3YyYEHHUIO U BOCIPOU3BOJACTBY | TEXHOJIOTMYECKUX  MPOIECCOB  T'€OJOrHYECKON

MUHEPATBHO-CHIPbEBOI 0a3bl pa3BeIKU, TO3BOJISIONUM OBICTPO PEATU30BHIBATD
Hay4HbIE JOCTUKEHHUS.
VYmeer HUCIIOJIL30BaTh OCHOBHBIE

MOJIOKEHHUS. MaTeMaTHKH MpPHU MPOBEIEHUM paldoT
[0 M3YYEHUIO U BOCIPOU3BOJCTBY MHUHEPAIbHO-
CBIPBEBOI 0a3bI

Bnaneer OCHOBHBIMH METOIaMHU
MaTeMaTHUKHd TpH  M[pPOBEAEHUH  paboT 1o
U3YYEHHIO M BOCIPOM3BOJACTBY MHUHEPAIbHO-
CBIPHEBOI 0a3bI

Pesynbrarel  OOyueHHss 1O  JOUCHUIUIMHE  JOCTUTAIOTCS B paMKax
OCYIIECTBJICHUS BCEX BHUAOB KOHTAaKTHOW M  CaMOCTOSTEIbHOM  pabOThI
0Oy4aroIIMXcsi B COOTBETCTBUU C YTBEPKJICHHBIM YUE€OHBIM MJIAHOM.

Nuaukatopsl JOCTHXKEHUSI KOMIETEHIIUN CUMTAIOTCS C(OOPMUPOBAHHBIMU TTPU
JOCTH>KEHUH COOTBETCTBYIOIIUX UM PE3YJIbTATOB OOyUEHHS.



2. CTPYKTYPA U COAEPKAHUE JUCIUIIJINHDbI
2.1. PacnpeaesieHue TPy10éMKOCTH JMCUMILIMHBI 10 BUJAM padoT

OO6mr1ast Tpy10EMKOCTD TUCITUTIIMHBI COCTaBISET 10 3a4eTHBIX SIUHUIIBI
(360 gacoB), ux pacrnpezeneHue Mo BujaM padoT NpeICTaBICHO B TaOIHIIE.

Bugsl pabot Bceero CemecTpbl
JacoB (dacel)
1 (2 3
KonTakTHas pabora, B TOM 4yHcJI€:
AyIuTOpHBIE 3aHATHS (BCEro0): 1489 | 69,3 | 42,3 | 37,3
3aHATHSA JIEKIUOHHOIO TUIIA 66 34 16 16

JlaboparopHsble 3aHATHS - - - -

33,H$ITI/I$I CCMHUHAPCKOT' O TUIIA (CEMUHAPHBI
P ( PEL, 76 34 | 24 | 18
HpaKTI/I‘{CCKI/Ie 38.HHTI/I$I)

HWNnas koHTaKkTHas padora:

KonTpons camocrositensHoi pabotsl (KCP) 6 1 2 3

[Tpomexyrounas arrectanus (MKP) 0,9 03 | 0,3 0,3

CamocrosiTesibHas padoTa, B TOM YHCJIe:

Camocmosmenvhoe uzyuenue pasoenos,
camono02omoexa (npopabomka u no8mopeHue
JIeKYUOHHO20 MAMEPUANA U MAMepUuala yueoHuKos u
YuebHbIX NocoOUll, N0020MOBKA K 1a00paAMOpHbIM U
APAKMUYECKUM 3AHAMUAM, KOJIOKGUYMAM U M.0.).
Tloozomoeka Kk mexyujemy KOHmpoJio

122 48 | 39 35

KoHTpoJs:
IToaroToBKa K 3K3aMeHy 89,1 26,7 | 26.7 | 35,7
Oo6mas Tpya10eMKOCTh yac. 360 144 | 108 | 108

B TOM YHCJI€ KOHTAKTHAs 1489 |693|423| 37,3
pabora

3a4. e 10 4 3 3




2.2. Conep:kaHue QM CHUNINHBI
Pacnipenencane BuaoB yueOHOH paOOTHl M MX TPYAOEMKOCTH IO pas3zieiiaM

JVCIHUIUINHEI.
KommuecTBo yacos
Ne Haumenosanue ayJIMTOpHbIE BHEAYJAUTOPHBIE
paszena paszenos (Tem) Beero 3aHSATHSL 3aHATHSL
qacoOB CP
J 1P JIP
1 2 3 4 5 6 7
Cemectp 1
1 Jluneiinas anreOpa 26 8 8 — 10
2 AHanutuyeckas reoMeTpus 26 6 6 — 14
3 [TocnenoBaTenbHOCTH U PSIIBI 28 8 8 — 12
4 HuddepennnansHoe 36 12 12 o 12
UCYHCIICHUE
Bcero no pazaenam 116 34 34 48
JUCIUILTUHBL:
[IpoMexxkyTouHas arrectauus 03
(MKP) '
KonTposie camocTosiTenbHOM 1
pabotsl (KCP)
Kontponb 26,7
HNTOI'O 3al cemectp 144
Cemectp 2
5 WHTerpanbHOE NCUNCIIEHHE 34 6 10 — 18
5 BekropHblii aHamu3 1 19 5 5 o 8
HJIEMEHTHI TEOPHUH TTOJISI
7 HuddepenunanbHbie 26 5 8 - 13
ypaBHEHHMSI
Bcero no paznenam 79
JUCLUTUIMHBL:
[IpoMexxyTouHas arrecTanus 03
(MKP) '
KonTpose camocTosiTensHON 9
pabotsl (KCP)
Kontposnb 26,7
HNTOI'O 3a 2 cemectp 108
YucneHHble METO/IbI, OCHOBBI
8 BBIYUCITHTEIILHOTO 24 6 6 — 12
HKCIEPUMEHTA
9 @YHKIINN KOMIUIEKCHOTO 23 5 6 o 12
NIEPEMEHHOT 0




10 OneMeHTHl PYHKINOHATIHHOTO 22 5 6 o 11
aHamM3a
Bcero no paszaenam 69
JCIIUATIIINHEL:
[IpomexxyrouHnas arrecrauus 03
(UKP) '
KonTpose camocTosiTenbHOM 3
pabotsl (KCP)
Kontposnb 35,7
HUTOTI'O 3a 3 cemectp 108
OO011ast TPYI0EMKOCTD 10 360
AUCHUIIIINHEC
2.3. Conep:kanue pa3jaesioB (TeM) IMCHUIIHHBI
2.3.1. 3aHsATHA JJeKIIMOHHOI0 THUIIA
[IpyHIMI TIOCTPOCHHUS MPOrpaMMbl — MOJYJIBHBIM, Oa3UPYIOIIUMCS Ha

BBIICJICHNH KPYIIHBIX pa3aciioB IIpOrpaMmMbl — MOI[y.TIGﬁ, HMCIOIUX BHYTPCHHIOIO
B3aMMOCBA3b MW HAIIPABJICHHBIX Ha AOCTHUKCHHUC OCHOBHOM oCJIn IIpCIoJaBaHust
JUCHUITIIUHBI. B cootBeTcTBUM C IMPHUHIOUIIOM ITOCTPOCHUS IMPOIpaMMbl U LCIIIMU

npenogaBanusd AUCHHUIIIMHBI

Kypc «MaremaTuka»

OXBaTBIBAIOIINX OCHOBHBIC Pa3/eiibl (TEMBI).

comepxxutr 10 wmomynei,

Conepxanue pasiesioB (TeM) JUCHUILIUHBI IPUBEICHO B TaOJIHUIIE.

Ne HanmenoBanue Popua
Copepxanue pazzena TEKYIIETO
paszaena paszaena
KOHTPOJIA
1 2 3 4
1. JIunetinas Martpunsl. Jlunelinsle omnepanuu Haj matpunamu. | YO, KP
anredpa YMHOXeHne  Matpull.  Onpenenureny  n-HOTro
nopsiaka W HMX cBoiictBa. Marpuna, oOpaTHas
naHHou. Panr wmarpuibl. CHUCTEMBI JIMHEWHBIX
anreOdpandyeckux ypaBHEHUN. OCHOBHBIE TOHSTHSL.
Metoapl penieHusi CUCTEM JIMHEWHBIX YPaBHEHUU.
Kputepuit coBmectHocTr. [lpunoxeHnus JTHMHEHHON
anreOpsl.
2. Anamutnueckas | Bexropel. Omnepaumn Han Bektopamu. Cucremsi | YO, KP
reoMeTpus KOOPAWHAT Ha IUIOCKOCTU HU B TMPOCTPAHCTBE.

[Tpocrefimme 3amaun B KoopauHarax. CrocoObl
3alaHusl TPSIMOM Ha IIJIOCKOCTH U €€ YpPaBHEHHS.
AdduHHBIE 1 METPUUECKUE 3a/1a4M TEOPUU TPSIMON
Ha IUIOCKOCTHU. JIMHUM BTOPOTO MOpsAKa. DIE€MEHThI
AQHAJIUTUYECKON T€OMETPUU B IIPOCTPAHCTBE.




[TocnenoBarens | YucnoBass mociieqoBaTeNbHOCTh U ee  mpenen. | YO

HOCTHU U PSAJIbI Teopembl 0 Tmpenenax MOCIEIOBATEIbLHOCTEH.
UucnoBoi psaa. [Ipu3Haku CXOIAMMOCTH YHUCIOBBIX
psoB. 3HaKOIEpEeMEHHbIE psfbl. AOCONOTHAs HU
YCJIOBHAs! CXOAUMOCTb.

Hubdepennman | [Ipenen  dbynkumm.  I[IpomsBognass.  IlpaBmia | YO, KP

bHOE muddepennmpoBanus.  Tabmuia  MPOU3BOIHBIX.

UCYHCIICHUE [TponsBonHas cnoxHoW ¢yHkuuu. IIpousBojHbIE
BeIcIINX TOpsakoB. Juddepenuman ¢pyHkumm.
WNutepnperanua npousBoaHoil. Bospacranue wu
yObiBaHne  (QYHKIHUU.  ODKCTpeMyM  (YHKIIHH.
HauOonpiiee 1 HauMeHbllIee 3HaYeHUs (PYHKIUM Ha
oTpe3Ke. BhIyKIIOCTh U BOTHYTOCTh KPUBOM, TOUKU
neperuba. MccnepoBanue (yHKIMH C IOMOIIBIO
1Ipon3BOHOMN. [IpnioKeHNs MPON3BOTHOM.

HNuTterpanbHoe Heonpenenenusiii uHTerpan, cpoictBa. Tabmuma | YO, KP

UCYMCIIEHUE MUHTETPaJIOB. 3ameHa HEPEMEHHOM B
HEOIIpeICIECHHOM MHTerpaie. MHrerpupoBanue 1o
yacTaM. VHTerpupoBaHHe palMOHAIBHBIX APOOEH.
WuTerpupoBaHue UppauUOHAIbHBIX  BBIPAKECHUH.
WuTerpupoBanue TPUTOHOMETPUUECKUX
BbIpakeHUil. lloHATHE ompeneneHHOro MHTerpania.
®opmyna Herotona-Jleitouuna. 3ameHa
IIEPEMEHHON M HWHTETPUPOBAaHME [0 YacTAM B
OIPEIEIIEHHOM UHTETrpaje. [Ipunoxenus
OINPEEIIEHHOr0 HHTErpasa.

BexropHsblit @OyHKIMM HECKOJbKUX mnepeMeHHbIX. Jlunuum wu | YO,

aHaJIN3 U IIOBEPXHOCTU YpOBHs. YacTHelE NPOM3BOJHBIE.

AJIEMEHTBI CkanspHoe none. ITpousBogHas 1mo HampaBlIEHHUIO.

TEOPUH TOJIA I'paguienT u ero ¢usznueckuit cmpicia. J[BoiHBIE U
KpUBOJIMHEHHbIE HHTErpanbl. Popmyna ['puHa.
BekropHoe nosie. Porop Bekropa. IlorenuuansHoe
nosie. Onepatop I'amMuibTOHA.

Huddepenunan | Ilonstue oObikHOBeHHOrO auddepenunansaoro | YO,KP

bHBIC ypaBHeHUss U ero mnopsaka. JuddepeHunanbHbie

YpaBHEHUs ypaBHeHHsa nepBoro nopsaka. Teopema Komm.
Metoap! pemienust AuddepeHnrnaIbHbIX YpaBHEHUN
NIEPBOrO TOPAAKA. YPaBHEHMS BBICIIUX IOPSIKOB,
JOIyCKaloIMe TOHW)KEHHE Tnopsnka. JIuHelnHsle
OJIHOPOJHBIE U HEOJAHOPOIHBIE YPAaBHEHHUS BBICLIETO
MopsKa C  TOCTOSIHHBIMH KO3 UIUEHTaMH.
IIpunoxenus.

YHucneHnHsie YucneHHsle MeTOAbl JNMHEHHOM anreOpsl. Metoasr | YO

METO/IbI, peleHus HEJIMHEWHBIX 3aa4y CKaJISIPHBIX

OcHoBBI YPaBHEHHUH.

BBIYHCIUTENHHO

ro

JKCIIEPUMEHTA

OyHKIMH [Tone kommuiekcHbIX uyucend. Pazmuunsie ¢opmsl | YO,KP

KOMIUIEKCHOTO | KOMIIJIEKCHOTO 4ucna. PemieHue anredpanyeckux




IIEPEMEHHOTO YpPaBHEHHUH HaJ TIIOJIEM KOMIUIEKCHBIX YHCEINl.
OyHKIMU KOMILUIEKCHOT'O MIEPEMEHHOTO.
HuddepenumpoBanne  GyHKUUH  KOMILIEKCHOTO
MIEPEMEHHOT0.
10. DNeMEeHThI Jluneiinoe MPOCTPAHCTBO. Hopmupoannoe | YO
(YHKIIMOHAJILHO | IpOCTpaHCTBO.  JIMHeWHBI  omeparop. Meron
ro aHajuu3a CKATbIX OTOOPAKEHUI.

dopmMma Tekymiero KOHTpojsi — KoHTpodibHasg padota (KP), yernsiii onpoc (YO).

[Ipy u3ydyeHUM AMCIUIUIMHBI MOTYT MPUMEHSTCS JJICKTPOHHOE OOydeHHue,
JMCTAHIIMOHHBIE 00pa3oBaTenbHbie TeXHOJI0oruu B coorBeTcTBUM ¢ DT'OC BO.

2.3.2. 3aHATHS CEMUHAPCKOI0 THIIA

(mpakTH4eckue / ceMMHAPCKHE 3aHATHSI/ J1a00paTOpPHBIe padoThI)

Hepequb IMPAKTHYCCKUX pa60T 10 JUCHUIIIIMHC «Marematuka» IIPUBCIACH B

TabuIIe.
Ne ®opma
pasn Hanverosanme Conepxanue pasaena TEKYLIETO
paszznena
ena KOHTPOJISI
1 2 3 4
Onepanun Haj MaTpULIaMU. Boruncnenue
ompenenureneil. Haxoxnenue Matpuupl, oOpaTHON
Tuseitias naHHoOW. Beruncnenue panra marpuisl. Pemenue cucrem YO-1,
1. anrebpa JIMHEWHBIX ypaBHeHUI MeTtogoM Kpamepa u mMaTpU4HBIM KP-1,
METOAO0M. HccnenoBanue CUCTEMBI JIMHEWHBIX TP-1
ypaBHEHUH. PemeHue cucremsl JIMHEHHBIX YpaBHEHUH
MerozioM ["aycca.
Pemenne  mnpocredmmx — 3amad B KOOpAMHATax.
CocraBrneHrne ypaBHEHHUs MpPSAMOM B 3aBUCHMOCTH OT
, AHAITHICCKA cnocoba e€ 3amanHus. OOmee ypaBHEHHE NPSIMOIL. YO-2,
- 1 TeOMETpHS [TapamiensHOCTE U [EPUEHANKY.PHOCTE HPAMBIX Ha KP-2,
miockoctd. IlocTtpoenne npsAMoil B CUCTEME KOOpAMHAT.
Haxoxnenune toukn nepecedenus npsmeix. Iloctpoenune
JIMHUI BTOPOTO MOPSAJIKA B CUCTEME KOOPJINHAT.
Boruncnenue MIPEEIIOB IIOCJIEI0BATEIbHOCTEN. vO-3
3 [TocnenoBaren | MccnenoBanue YUCIOBBIX PSAOB  Ha  CXOOUMOCTb. KP-3’
bHOCTH U psifibl | MccnenoBanue psgoB Ha aOCONMIOTHYIO M YCIOBHYIO TP-2’
CXOJUMOCTB.
Boruncnenne — npenenoB  QyHkuuil.  Beruucienue
MIPOU3BO/IHBIX C MMOMOIIBIO MpaBuil AU epeHInpoBaHHs
U TabIuIbl NPOM3BOAHBIX. BbluncieHue NpPOU3BOJHON
cnoxkHoi  ¢yHkuuu. [IpuOnmkeHHble BBIYUCICHHUS C
Tnddeperma WCIIOIb30BAHUEM muddepennuana GyHKIUH. VO-4,
4. BHOG I'eomerpuueckue, (I)I/IEI/I‘IGCKI/IC, HKOHOMUYECKUE TP-3,
vemncrene | MPAIOKEHIS TPOH3BOIHOM. UccnenoBanune QpyHKkuuu Ha

sKkcTpeMyM. HaxokneHue npomMeXyTKOB BO3pacTaHusl U
yobsiBaHusi GyHKIMH. HaxokneHue HauOOJBIIETO U
HaMMEeHbLIero 3HaueHui QyHkuu Ha oTpeske. [IpaBuio
Jlonutana. HaxoxaeHne NPOMEXYTKOB BBIMYKJIOCTH U
BOTHYTOCTH KpHBOW, TOYeK mneperunda. lccrnemoBaHue




(GYHKIMHM € TIOMOIIBIO MPOU3BOJHOW W TOCTPOCHHE
rpaduka QyHKIUH.
HenocpeacrsenHoe uHTerpupoBanue. MeTosn 3aMeHbI
NIEPEMEHHON B HEOIpeJeIeHHOM MHTerpaine. Mertoa
MHTErpUPOBAHUS 1O YacTAM. Pa3nokeHue panuoHaIbHOU
apoOu Ha mpocreimme. MeTtox  HeompeneseHHbIX
KodpduurentoB.  MHTerpupoBaHue  panuoOHAIBHBIX vVO-5
5 HHuterpanbHOe | npobeii. IHTErpupoBaHne METOIOM 3aMEHBI IIEPEMEHHOM KP- 4’
UCYMCIIEHUE | HEKOTOPBIX BUJIOB UpPaLMOHATIBHBIX u ’
TpuroHoMmerpuieckux ¢ynkauii. Popmymna HerooTOHa-
JleiibHuna. Meton 3aMeHbI IEPEMEHHOM B ONPEIeIICHHOM
UHTErpaje, UHTErPUPOBAHUE 10 YACTAM.
[Tnomans IIJIOCKOM burypsi. I'eomerpuueckue,
(bu3nyecKre NpUI0KEeHUs] ONPEEICHHOIO MHTEerpaa.
BexropHbiii BLI‘II/ICJICHI/IGULIaCTHI)IX IIPOU3BOJHBIX. Beruncienue
IIPOM3BO/IHOM MO HANpPaBJIEHUIO. BriuncieHue rpaiueHTa
6. aHaII3 1 CKQJISIPHOTO TTOJIs. BeluncneHne BOMHBIX U Yo-6,
AJIEMEHTBI . KP-5
- KPUBOJMHEHWHBIX HHTErpanoB. Haxoxaenue potopa
BEKTOpHOro nosisd. Haxoxxienue noreHnuana noJis.
Pemenue nuddepeHnanbHbIX ypaBHEHUH IEPBOro
y ™ x) = fx)
nopsiaka. Penienue ypaBHeHMs . Pemienne VO-7
Hubdepennua | ypapuenuit Flx, v, ¥ )= 0u Fly,y',¥") = 0. Pemenue KP-G’
£ JIbHBIC JIMHEIHOTO OJJTHOPOJIHOTO YPaBHEHUsI BHICLIETO TOPSIIKA C Tp_4’
YPABHCHUA | nocroguubivu koddduimentamu. Meron Jlarpamxa
pelIeHNs HEOITHOPOAHOIO YpaBHEHUSI BTOPOTO MOpsiIKa C
MTOCTOSTHHBIMH KO3 (UIIMCHTAMH
Uucnennsle | Pemenue nuHeiHbIX anreOpanueckux cuctem. Pemienue
METOJIBI, anreOpanyecKux YPaBHEHUM. [Tpubnmxénnoe
8. OcHoBBI BbIlUMCIIEHHE HHTerpaioB. I[IpubmmkéHHoe pemieHue vO-8
BBIYUCIUTENbH | AU} epeHInanbHbIX YPAaBHEHUH.
oro
DKCIEPUMEHTA
JleiicTBUs HaJ KOMIUIEKCHBIMM 4uciaamu. Pemenue
OyHKIUU .
anreOpandeckuX YpaBHEHUH Haja TMOJeM KOMILJIEKCHBIX YO-9,
9. | xovmexcroro grucen. [uddepennupoBanne (QyHKUHUNA KOMIUIEKCHOTO KP-7
MIEPEMEHHOT 0
IIEPEMEHHOTO.
OnemeHtsl | PemeHne ypaBHEHHH UM CHCTEM METOJOM  CXKAThIX
10. | ¢ynkuumonan | otobpaxkeHumii. YO-10
BHOT'O aHAJIN3a
dopMa TeKyIero KOHTpoJisi — KoHTposibHas padota (KP), yctHbIil ompoc

(YO), tunonoii pacuer (TP)
[Ipy w3ydeHUM IUCIUIUIMHBI MOTYT MPUMEHSITCS JJIEKTPOHHOE OOy4eHUeE,

HE MPEIyCMOTpPEHA.

2.3.3. [IpumepHasi TeMAaTHKA KypPCOBBIX padoT (IIPOEKTOB)

JMCTAHIIMOHHBIE 00pa3oBaTebHbIe TeXHOJ0TUM B cooTBeTcTBUM ¢ DT'OC BO.

KypcoBas pabora (mpoekT) no aucuuiuinie «BBegeHue B cnenuanibHOCThY
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2.4. IlepeyeHb yueOHO-METOAMYECKOT0 O0ecredeHUusI
IS CAMOCTOATEILHOM PA00ThI, 00y4alOUIUXCS 10 IMCHUIIUHE (MOLYJII0)

[lepeuenp y4eOHO-METOAMUYECKOTO OOECHEUEHUsl il CaMOCTOSITENbHOU
paboThI, 00YUAIOIIUXCS IO TUCIUIUIMHE (MOAYJI0) PUBEACH B TaOIUIIE.

[TepeueHsb yueOHO-METOIUIECKOTO 00ECIICYCHUS TUCITUTUIUHBI I10

No | HaumeHnoBaHnue pasjaena o
BBITIOJIHCHUIO CAMOCTOSITEIbHON PabOThI

1 2 3
[Iucemennsiii JI. KoHcnmekT JeKmuii 1o BBHICIICH MaTeMaTHKE.
[MTonusrii kypc. — M: Aiipuc-tipecc. 2018. — 608 c.

DUXTEHTOJIBIIL, I'"M. Kypc nuddepeHInanbHOro u
uHTerpasnibHoro ucuucienus. B 3-x tr. Tom 1 [OnexTpoHHbIN
2 9—10 pecypc] : yueOnuk / [.'M. @UXTEHTodbll. — DJIEKTPOH. AaH. —
Cankr-IlerepOypr: Jlanp, 2018. — 608 c. — Pexum npocryna:
https://e.lanbook.com/book/100938

YuyebHo-MeToANYEeCKUEe  MaTepuaibl Il  CaMOCTOSTENIbHOW  padoThI
oOyyJarommxcsi U3 4ucjia WHBAJIUIOB U JIHUI[ C OTPAHUYECHHBIMH BO3MOXHOCTSIMHU
3nopoBbs (OB3) nmpenocrasnsiorcs B popmax, aganTUPOBAHHBIX K OTPaHUYCHUSIM
WX 37I0POBBS U BOCIIPUATHUS HH(DOPMAITUH:

JI1st i1 ¢ HapyUIEHUSIMU 3PEHUS:

— B Mle4aTHOM (hopMe YBETUUEHHBIM IIPUPTOM,

— B )opMe€ DIEKTPOHHOTO JOKYMEHTA.

JI71st U1 ¢ HapYLIEHHUSIMU CITyXa:

— B me4yaTtHou dopme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JI1st Iy ¢ HapyIIEHUsIMUA OTIOPHO-JIBUTATEJIBHOTO arapara;

— B me4aTtHou dopme,

— B hopMe€ DIEKTPOHHOTO IOKYMEHTA.

JlaHHBI TIEpedYeHb MOXKET OBbITh KOHKPETHU3UPOBAaH B 3aBUCUMOCTH OT
KOHTHHT€HTa 00y4aroluxcs.

3. OBPA3OBATEJIBHBIE TEXHOJIOT U

OOmuM BEKTOPOM M3MEHEHHUS TEXHOJOTUH OOy4YeHHUs JIOJDKHBI CTaTh
aKTUBU3ALIMS CTYACHTA, MOBBIIICHUE YPOBHS €r0 MOTUBAIIMU U OTBETCTBEHHOCTH 32
Ka4eCcTBO OCBOEHUS 00pa30BaTeIbHON MPOTrPaMMBI.

[Ipu peanu3amuu pa3IuYHBIX BUAOB Y4eOHOH pabOTHI MO AUCHUIUIMHE
«MaTtemaTHKa» HUCHOJB3YIOTCS CIEAYIolMe O00pa3oBaTeibHbIE TEXHOJOTHUH,
IPUEMBI, METO/IbI U AKTHUBHBIE (DOPMBI O0YUEHUS:
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1) pa3paboTka ¥ MCIOJIL30BAHUE AKTUBHBIX (HOPM JISKITUH (B TOM YHUCJIE U C
MPUMEHEHUEM MYJIbTUMEIUUHBIX CPEJCTB):

a) mpoOJIeMHast JICKITUs;

0) NeKIuA-BU3yaIn3allns;

B) JIEKLUSA C pa300pOM KOHKPETHOM CUTYallUH.

2) pa3paboTKa ¥ UCHOJIb30BaHUE AKTUBHBIX (POPM MPAKTUUYECKUX PAOOT:

a) mpakThyeckas padboTa ¢ pa300poM KOHKPETHOW CUTYaIlUH;

0) OmHApHOE 3aHsTHE.

B coderanuu ¢ BHeaynuTOpHOI paboTOil B aKTUBHOM (hOpME BBITIOTHSIETCS
TaKke 00CyX JeHNE KOHTPOIUPYEMBbIX camocToATeNbHBIX padoT (KCP).

B nporecce npoBefeHUsT JEKIUOHHBIX 3aHSATUN U pacyeTHO-rpaduyeCcKux
paboT NPaKTUKYETCS IHUPOKOE UCIIOJIb30BAaHNE COBPEMEHHBIX TEXHUUECKHUX CPEJCTB
(mpoekTopsl, UHTepakTUBHBIE N0CKH, MHTepHeT). C ucnons3oBanuem MHTepHeTa
OCYHLIECTBJISIETCS JOCTyNn K 0a3aM JaHHBIX, MH()OPMAMOHHBIM CIIPABOYHBIM H
IIOMCKOBBIM CUCTEMAaM.

JUIsi nui ¢ OrpaHUYEHHBIMM BO3MOYKHOCTSIMH 370POBbS IIPENYCMOTpPEHA
OpraHu3anys KOHCYJIbTallMi C UCIOJb30BAaHUEM JIEKTPOHHOM ITOYTHI.

4. OHEHOYHBIE CPEJACTBA JJIAA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH U IPOMEXYTOUYHOM ATTECTALIUU

OueHouHblE CpencTBa MpEJHA3HAYEHbl JJIi KOHTPOJsS U OIEHKHU
00pa30BaTENbHBIX JOCTHKEHUI 00YyYarolMXCsl, OCBOMBLIMX MPOrpaMMmy Yy4eOHOM
JUCHUIUIMHBI «MaTemaTukay.

OneHo4YHbIE CPEACTBA BKIKOYAET KOHTPOJIbHBIE MATEPUAIIBI ISl IPOBEICHUS
TEKYIIEro KOHTPoJia B ¢GopMe KOHTPOJbHOUW paboThl, pacueTHO-TpaPUUECKUX
3aJlaHul, YCTHOTO OIpOCa M MPOMEXKYTOUHOW aTTecTaluu B (OpMe BOIPOCOB U
3aJ1a4y K SK3aMeHy.

HanmMeHnoBaHne oIleHOYHOTO
Konx 1 HammenoBanue CpEaCTBa
Ne PesynbraTel 00yueHust
HHIUKATOpa TEKYILIUN | IPOMEXYTOYHAsS
KOHTPOJIb aTTecTalusg
3HaeT OCHOBBLI MAaTEMAaTUKH YO-1
1 IUIST OpraHu3auu CBOETO KP-1 Bompocer Ha
" | UOIIK-3.1. Bnaneer P . sk3ameHe 1-8
TpyJla Ha HAYYHOH OCHOBE TP-1
OCHOBHBIMH
HOJIOKEHUAMU VYMeeT UCII0ab30BaTh
(yHIaMEHTaIbHBIX OCHOBHBIE TTOJIOKEHUS YO-2 Bomhock Ha
2. | €CTCCTBCHHBIX HayK H MaTEMaTHKU B CBOEH KP-2 BKSaMI;He 9.17
HaYYHBIX TCOPHH. npodeccHoHanbHON
EATENLHOCTHA
3. Biageer ocHOBHBIMU YO-3 Bormpocsr Ha
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MOJIOKEHUSMHU KP-3 sk3amene 18-26
(byHIaMeHTaIbHBIX TP-2
€CTECTBEHHBIX HayK U vVO-4
Hay4HbIX TEOpUH Bormpocs! Ha
4. TP-3
sk3amene 2630
YO-5 Bomnpoce! Ha
5. KP-4
sk3ameHe 31-38
6 YO-6, Bompocsr Ha
' 3HaeT TEOPETHIECKYIO U KP-5 sk3amene 39-47
MaTeMaTHYECKYIO
YO-7,
MOJIFOTOBKY, a TaKkKe
KP-6, Bormpocs Ha
7. IIOATOTOBKH I10 TP-4 43 57
- K3aMCH —
TEOPETUUECKHM, IK3aMCHEe
METOAMYECKUM U
AITOPUTMUYECKIM OCHOBAM
CO3J1aHUsI HOBEUIIINX
TEXHOJOTUYECKHUX MPOIIECCOB
NOIIK-3.2. Ilpumenser 1x Tpon
r€0JIOTUIECKOI pa3BeaKH
8. | OCHOBHBIE  TIOJIOKEHUS PasBe/IKH, vVO-8 Bomnpock Ha
: PR — MO3BOJISIOIIMM OBICTPO 3auere 58-65
peann30BBIBATh HAYYHBIE
€CTeCTBEHHBIX HAayK W
N JIOCTHKECHHUSL.
HAy4YHBIX TEOpUH MpHU
IpOBEJCHUU paboT 1o
H3yHCHUIO 11 Vmeer UCIIOJIb30BaTh
BOCIHPOM3BOACTBY OCHOBHBIE TIOJIOKEHUS
MHHCPaIbHO-CLIPEBON MaTEMATHKH TP TIPOBEIECHUN
9. | 6asnl abor mo wsyuemmio u| O Bonpock! Ha
' P i KP-7 3auere 66—68
BOCIIPOU3BOZICTBY
MUHEPATILHO-ChIPbEBOM 0a3bl
Bianeer ocHOBHBIMHU
METOJIaMU MaTeMAaTUKH TPU
MIPOBEACHUH paldOT 1O
Bomnpocs! Ha
10. U3YUYEHUIO U YO-10 P

BOCIIPOU3BOJICTBY
MUHEpaJIbHO-ChIPhEBOI 0a3bl

3aueTe 69-79

KOTOpast SBJISICTCS OJHOM M3 CI0KHBIX (DOPM ITPOBEPKH.

4.1. TunoBble KOHTPOJIbHBIE 32JaHUS WM HHbIE MAaTepPHUAJIbI,

He00X0oAuMBbIe 1JI51 OLeHKU 3HAHU, YMEHHU i, HABBIKOB M (WJIH) ONbITA

AeSITeJIbHOCTH, XaPAKTEePHU3YIIUX 3TaNbl (JPOPMUPOBAHUA KOMIIETEH NI

B Mpolecce 0CBOEHHUsI 00pa30BaTeLHOM MPOrpaMMbl

K ¢opmaM nUCBMEHHOrO KOHTPOJII OTHOCUTCS KOHMPOAbHAsA paboma,
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Bo Bpemss TmpoBepKM U OUEHKH KOHTPOJBHBIX MHCHBMEHHBIX padoT
MPOBOJIUTCS aHAIU3 PE3yJIbTaTOB BHINIOJIHEHHUS, BBISBIISIOTCS TUITUYHbIC OIIMOKH, a
TaK)Ke MPUYUHBI UX MOSBIICHHUS.

KonTponbHast paboTa MOXET 3aHUMaTh YacTh WIH MOJTHOE YUeOHOE 3aHSATHE
C pa300pOM MPaBHIBHBIX PELIEHUI Ha CIEAYIOIIEM 3aHATHH.

[lepeyeHb KOHTPOIBHBIX PAOOT MPUBEICH HIKE.

Kontponbnas padota (KP-1) o teme Jluneitnas anreopa.

Kontponbsnas padora (KP-2) mo Teme AHamuTudeckas reOMETpHs.

KontponsHas padora (KP-3) mo reme [Ipemen.

Kontponbnas pabota (KP-4) mo teme [IpousBonnasi.

KontpomnsHas padota (KP-5): OnpeneneHHbIl HHTETPaT U €0 MPHIOKCHHS.

Kontponbnas padora (KP-6) teme BekTopHblii aHaiu3 U 3J€MEHTHI TEOPUU
OJISL.

KonTtponrhas padota o teme (KP-7) luddepennuanbubie ypaBHESHHUS.

Kputepun o1ieHKH KOHTPOJIBHBIX pa0oT:

— OIICHKAa «3a4YT€HO» BBICTABISETCS CTYJIEHTY, €CIM OH IPaBHIBHO
MPUMEHSIET TEOPETUYECKUE TMOJIOKEHUS Kypca NpPU PELIICHUH MPAKTUYECKUX
BOIIPOCOB M 3a/IaHM, BIaJeeT HEOOXOJAMMBIMU HABBIKAMU U TPUEMaMU UX
BBITIOJTHEH NS,

— OIIGHKA «HE 3aYTE€HO» BBICTABJISETCA CTYACHTY, €CJIM OH HE 3HaeT
3HAYUTEJIBHOM 4aCTH MPOrpaMMHOTO MaTepuaja, B paCY€THOM YaCTU KOHTPOJBbHOU
paboThI JOMYyCKAeT CYIIECTBEHHBIC OIMOKU, 3aTPYIHACTCS OOBSICHUTHh PACUETHYIO
4acTh, a TAKXKE€ HEYBEPEHHO, C OOJIBIIIMMU 3aTPYTHECHUSIMU BBITIOJIHSIET 3aIaHUST WU
HE CIPABJISIETCSI C HUMH CaMOCTOSITEILHO.

K dopmam nucbMeHHOTO KOHTPOJISt OTHOCUTCSL munosoi pacuem (TP)

[Tepedens pacueTHO-rpadUIECKUX 3aJaHUIN IPUBEICH HIKE.

Kpurepuu o1leHKH TUIOBBIX PACUETOB:
— OIIEHKAa ‘‘3aYTE€HO” BBICTABJIAETCA CTYIEHTY, €CIM OH IIPAaBHIIBHO

IIPUMEHSIET TEOPETUUYECKHUE ITOJIOKEHHSI Kypca NPHU PELICHUH THUIIOBBIX PACYETOB,
BJIaJIe€T HEOOXOJUMMBbIMU HaBbIKAMU U TPUEMaMU UX BBIIIOJTHEHUS;

— OLEHKa “HEe 3a4TeHO  BBICTABJISETCS CTYIEHTY, €CIM OH HE 3HAaeT
3HAQYUTEJIBHOM YaCTU NPOTrPaMMHOIO0 MAaTepHuajlia, B PACUYETHOW YacCTH THUIIOBOTO
pacyeTa I0MyCKaeT CYIECTBEHHbIE OIIUOKH.

Yemuwiii onpoc — Hanbosee pacipoCTpaHEHHBINM METOJ KOHTPOJISI 3HAHUIN
yuamuxcs. [Ipy ycTHOM ompoce yCTaHaBIMBAETCS HENMOCPEACTBEHHBIM KOHTAKT
MEXIYy MPEnoAaBaTeieM M YYallluMCs, B IIPOLIECCE KOTOPOro IPeroaaBaTeilb
MOJIy4aeT IMIMPOKHUE BO3MOXKHOCTHU JISl U3YUCHHS] WHIUBUIYAIbHBIX OCOOCHHOCTEH
YCBOEHUS yYalTUMUCS yueOHOTO MaTepHaia.
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N

N

Ilenp ycTHOrO ompoca: IPOBEPKA 3HAHMM Yy4YalIMXCs; IPOBEPKA YMEHUU

yyaluxcsi myOJu4HO Hu3JaraTh Martepuali; (HOpMUPOBAHME YMEHUN MTyOIUYHBIX

BBICTYIUICHUU.

Yemuwoii onpoc. llens ycTHOrO ompoca: OpoBEpKa 3HAHWM YYalllUXCS;
IpoBepKa YMEHHUH Yydaluxcs MyOJIMYHO H3/araTh Martepuai; (GopMHpOBaHHUE
YMEHHM MyOJTUYHBIX BBHICTYTIJICHHM.

Bormpocs! m1st mpoBeieHUsT yCTHOTO OIIpOca Mo TeMaM MPUBEICHBI HUXKE.

Koumponvnas paboma (KP-1) no meme Jlunetinas anceopa.

Bapuanr 1.

A= (
JlaHbl MaTpHUIIBI

7 2

Fe

Haiitn onpenenurens MaTpuLbl
Pemuth cucreMy nuHeiHbIX ypaBHeHH MeToioM: 1) Kpamepa, 2) MmaTpuuHbIM

X+y—-z=-4
2X+3y+z=-1
X—y+22=06

.
G)Haﬁm A" -B—2B+3E
2 -5 4 3
3 -4 7 5
4 -9 8 5
-3 2 -5 3

HccnenoBathb COBMCCTHOCTD, HaWUTH 06]1_[66 peHICHUC U OJHO YaCTHOC PCIICHUC.

2x, +2x, +3x; —2x, =0
X+ X, +2x;—x,=2

Haiitu panr matpuusl

-5 1 5 2 1
6 -2 -10 -4 1
7 1 5 5 -8

OHpCIlCJ'II/ITB COOCTBEHHbBIE 3HAYCHHS U COOCTBEHHBIC BCKTOPBI MaTPHUIIbL (

Bapmuanrt 2.

A= (
JlaHbl MaTpHUIBI

3 5
7 4

ot

Haiitu onpenenutens MaTpULbl
Pemuts cucreMy nuHeHbIX ypaBHeHH MeToioM: 1) Kpamepa, 2) MmaTpuuabiM

2

]

8

5J Haiiru B2 —34+4E—B"
3 9 3 6

5 -8 2 7

4 -5 -3 -2

7 -8 -4 -5
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2X+Yy+2=3;
5x—-2y+3z=0;
X+2z=5.

HccnenoBaTb COBMECTHOCTb, HAUTU 0011I€E PEllIeHHE U OJHO YaCTHOE PEIICHHE.
X, — X, —3x; —4x, =1,
2x; —2x, +2x; +3x, = 2;

-x, +x, —13x;, —18x, =-1.

Haiitu panr matpuisl

21 1 2
1 2 0 3
2 3 1 5
11 -21
5 4
8 9
Onpenenutb cCOOCTBEHHBIE 3HAUCHUSI U COOCTBEHHBIE BEKTOPHI MATPHIIBI .
Koumponvnas paboma (KP-2) no meme Ananumuueckas ceomempusl.
Bapuasnr 1.

Han mapayenorpamm ABCD, Haiitu koopaunary Bepuuasl D, eciiu A (1; 2; 3), B (3; -
4; -2), C (-4; -3; 2).

Haiitu muny Beicotsl AD, B Tpeyronbauke ¢ BepimHamu A (-4; -5), B (3; 3), C (5; -2).

Haiit yron Mexy miocKOCThIO 331aHHON ypaBHEeHHEM X - 3Y + 57 - 10 = 0 u npsmoi,
MIPOXO/ISIIEH Yepe3 Hayaio KOOpaAuHAT U Touky M (2; -2; 4). Beruuciauts pacctosinue oT Touku M
JI0 TAaHHOU TUIOCKOCTH.

2 2 .
Onpenenuts BUJI KPUBOM BTOPOTO MOPSAIKA U IIOCTPOUTH €€ rpaduk: 4x"+25y" -100 =0

Haiitu yron mexny miaockoctsMu X-3y+5=0. 2x-y+5z-16=0.
Bapuanr 2.

Jan mapannenorpamm ABCD, Haiitu koopauHaty Bepimuasl D, eciu A (2; -3; -1), B (-
3;5;3),C(4; 3; -4).

Haiitu yinay BeicoThl AD, B Tpeyronbuuke ¢ BepiinHamu A (-3; 5), B (4; -3), C (-2; -4).

Haiitu yron Mexny miaocKoCThIO 3aJJaHHOHN ypaBHEeHHEM 4X + Y - 2Z+- 5 = 0 u npsAMoii,
MPOXO/ISIIEH Yepe3 Hadaio KoOpaAuHatT u Touky M (-4; 5; -1). Beraucinuts pacctosiHue OT TOUKH
M 10 1TaHHOM IJIIOCKOCTH.

Onpenenuts BUJ KPUBOM BTOPOTo MOpPsAKa U IOCTPOUTH €€ rpaduk:
x?+y? +10x-12y+45=0

Hanwucare ypaBHeHHE MI0CKOCTH, MapayienbHoi ocu OZ u mpoxosiielt yepe3 TOUKH
A(3;1;0) u B(5;0;0).

Koumponvnas paboma (KP-3, 4) no meme Ilpeden, Ilpouzeoonas.

Bapnanr 1.
. x3+)%-3xy=0
1. Haiitu npou3BoHYI0 (GYHKIUH Y, 3a/JaHHYIO0 ypaBHEHUEM Yooy
im VI+X—+1-X
2. He npumenss npasuna Jlonurans, Haiiti npeaen Gynkuun *° 3x

_2v2 _ i
3. Haiitn nuddepenunan GpyHkuun f (X) =3x° —sin(1+2x)

_ (.3 2
4. UccnenoBats MeTogaMu AuddepeHuaaIbHOro HCUUCaeH st QYHKIHIO 2x°) [ x*-4) "
MOCTPOUTH ee TpaduK.
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Bapuant 2.
x=t3

y=t?

1. ITycth . Haitt Yx

lim C2-x
2. He npumenss npasuiia JlonuTans, HallTH npeaen GyHKIUH 43 -v2x+1

— 10x 2
3. Haiitu quddepernman Gpyuxuun 7 In(L+e™) ++/x +1

_ 3_ 4
4. HccnemoBath MeromamMu JU(PPEPEHIUATHHOIO HCUUCICHHUS (DYHKITUIO y=(x*-x*) /5 u
HOCTPOUTH IpaduK.
Konmponvnas paboma (KP-5): Onpedenennulii unmezpan u €20 npuiloiceHusl.

Bapuanr.
e

In% x
j dx.
. X
3amanue 1. Halitu unterpan !

2 X
. y =X , y = —
3ajanue 2. Beraucauts miomans GUrypbl, OrpaHUYeHHON JTHHUSIMA 3
3amanne 3. Haiitu 00beM Tena, MOAYYEHHOTO BPALICHHEM ILIOCKOH (DUIYpbl, OMpaHUYEHHOM

—_ o _ y2 2
muausamu Y =27X% Y =X% gokpyr ocu Ox

3aganne 4. BBUUCTUTH HECOOCTBEHHBIH WHTETPal WM YCTAaHOBUTh €r0 PacxoIuMOCTh

0
xdx

Koumponvnas paboma (KP-6) meme Bexmopmuwiii ananus
U d71eMeHmbl meopuu nois

Bapunant Nel Bapuant Ne2
1. BerauciuTh Npou3BOAHYIO (QYHKINU 1. Haiitu nponsBoaHyI0 GYHKIIHH
o2 2
=Xy +Xx"+7ZB 7=1In /x2+y2 ALY
Touke Mo(2;-1;2): a) B HanpaBJIeHUN B Touke A(1;1): a) B
BexTopa S = {1;2;-1}; HaIpaBJICHUN OMCCEKTPHUCHI IEPBOTO
0) HalTH BEKTOp rpaUeHTa B 3TOM TOUKE. KOOPJMHATHOTO yI7Ia; 0) HANTH BEKTOP IPaHeHTa
2. Haiitu BTOpo#t muddepennman Gpynxmun B ITOH TOTKE.
f(X,y) B yKazaHHOIi TOUKe: 2. Haittu Bropoii nuddepeniman pynkuuu f(X,y) B

%2 Ka3aHHOM TOUKE:
f=e fJ’BTque(l;l) Y

3. UccnenoBath PyHKIHIO Ha SKCTPEMYM

U =x? + y3 + 3axy 3. UccnenoBaTh PyHKIHMIO HA SKCTPEMYM
u=3(x*+yH)—a*+4y

4. Haiitu ycioBHbIE dKCTpeMyMbl GyHKIMU 4. Haiit yciaoBHbIe skcTpeMyMbl Gyukiuu f(X,y,2)

f(X,y,2) npu 3a1aHHOM YpaBHEHUU CBSI3H: MIPH 33JAHHOM YPaBHEHHH CBSI3H:

u=xy+2xz+ 2yz, xyz= 108 w=x—y+ 2z x2+y2+222=16

T
f = xcosxy B TO9Ke (E; 1)

Koumponvnas paboma no meme (KP-1) Jughghepenyuanvrvle ypasnenus
Bapwuanr 1.

2 —
1. Haiu o6mee pemerme VY 10X =Xydy,

2 240, _
2. Haiitu oGmiee perenue (Y +xy)dx —xdy = 0;
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4 _ w3
3. Haiitn o6wee pemenne Y 2y = X" cOS X :

2 _nqy?
2xdx+(y 3X )dy:0

3 4
4. Haiitu o0riee penieHue y y :
5. Pemuth nuddepennmnanbHoe ypaBHEHHE MTOICTAHOBKON y=p.(x+)y" =y -1
Bapuant 2.
2 ' 2 _
1. Haiitu obmiee pemenue (X" =Dy'+2xy" =0 (x2 -y + 2xy2 =0;
2. Haiitu o01uee perienue (2x+2y —=Ddx + (x+y-2)dy =0 :
3. Haiitu ob1iee pemieHue y' = yetgx=2xsinx X
4. Haiitu oOmiee perienue (3x* —2x = y)dx +(2y - x +3y*)dy =0 :
5. Petnth muddepeHimaabHoe ypaBHEHHE TOACTaHOBKOM y'=p. Yy +ytgx-sin2x=0

IIpumepbl THIOBBIX PacYeTOB MO TeMaM
TunoBbie pacyeThl BHIMOIHAIOTCS CTYJACHTaMHU B TUCEMEHHOM (opMe.

Tunosoti pacuem TP-1 (sapuanmut 1, 2).

Jansr matpunibl A u B. Halitu npousBenenus marpuit AB u BA (eciiu oHu Cy1iecTBYIOT)

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 0
a) A=|2 4 3| B=[-3 -1 0 b) A=| 2 0 4| B=|4 7
31 1 4 5 -3 -5 3 -2 5 9

2.Haiitu 3Hadenne MaTpruuHoro Muorowicna f(A)

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

3.BBIYHCINTE ONPEICIUTENb, PA3JI0XKUB €ro MO 3JIEMEHTaM: a) i—if CTPOKH,
b) j-ro cronbIia

1 -5 6 -1
1) a) 1), i1=2 b) 7 41, j=3
-9 0 2 5 3
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7 2 0 7 8
2) a) 4 -3 1|, i=1 by |-1 3 4, j=2
5 1 5 5 6

4.BpIuUCINUTD paHT MaTpPULIbI

1 11 -1 2 -1 1 3
1. ]2 01 3|2|-1 2 31
-1 31 -9 -4 5 5 -1

5.Haiiti 06paTHYO MaTpuIry

111 1 2 3
1) A=|1 2 1| 2)A=|2 6 4
11 2 3 10 8

6.Halitn pemeHue JTMHEHHOW CHCTEMBI YPaBHEHHIA, UCTIONB3Ys (hopMynbl KpaMepa, ¢ moMoIsio
00paTHON MaTpUIIBI
3X, —2X, +5X%, =7 3%, —4x, +5%, =18
1) 7% +4X,—8%,=3  2) 12X +4X,-3%X, =26
SX, —3X, —4X, =-12 X, —6X, +8%, =0

7.Pemmnth cucteMy ypaBHeHUI MeTonoM ["aycca. Yka3are o0miee u OZHO 4aCTHOE PEIICHHE eCIH

CHUCTCMa HCOIIPCACIICHHA

X, +2X, + 4%, =31 2X =X, =X, =4
1)95X% =X, + 2%, =20 2) <3x +4x, -2%, =11
3%, — X, + %, =10 3%, —2X, +4x; =11

8.PemuTh MaTpuyHOE YpaBHEHUE

1 0 2 5 1 -3 1 -1 3 2 1 -1
1. X443 2 1|=|1 -2 5|22 3 2|-X={2 3 0
-2 1 -1 5 1 -1 1 0 5 1 -1 4

9.I/ICCJ'IG,Z[OB8.TB CUCTCMY JIMHEMHBIX ypaBHeHI/Iﬁ " B ClIyda€ COBMECTHOCTU PCIINUTH e€ :
X, — X, + X, —3X, +5%, =0 2X, +5X, + X, +3X, =2

2X =X, + 2%, — X, +5%, =0 5 4X, 43X, +6X; +5X, =4

X 43X, + X —2X, — X, =—1  |4X +14X, + X, +7X, =4

3%, —2X, = X, + X, + 2%, =12 2X, —3X, +3X; +2X, =7

Tunosou pacuem (TP-3)
3anaya 1. Jlokasate, 4to lim d, = a (ykasarb N (6‘ ) ).

N—o0
_ 4dn-1
114 =072 5.3 12. @, = , a=2
" 2n-1 2 2n+1

33[[8.‘{8. 2. Beruncnurh Mpeaciibl YNCJIOBBIX MOCJIEIOBATEILHOCTEIA.
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4 4
lim (3—n)2 (3+n)z- 2. lim (3—n)4—(2—n)4.
e ) = (=) =L
3amaua 3. BeuucauTh mpeesibl YUCIOBBIX MOCIEeI0BATEILHOCTEH.
lim n 35n% +4/on® +1 im = 1-4n°+1
“*w(n+\/ﬁ)m' ”*“’3/3n +3+4n°+1

3anava 4. BeI4MCIUTh Npeaeibl YUCIOBBIX MOCIEA0BATEILHOCTEM.

41. lim n(\/n2+1+\/n2—1). 4.2. lim n(\/n(n—z)—\/nz—B).

n — o n — oo

3.1.

3agaya 5. BeIYMCIUTh Mpeaesbl YUCIOBBIX MOCIEA0BATEIbHOCTEM.

51 . (1 2 3 n—1 52, | (2n+1)4(2n+2)!
Ilm(n2+ s+ — ot = j anw (2n+3)! .

I,.]2

n—ow

3amaua 6. BeraucnuTh mpeaesibl YUCIOBbIX MOCIEI0BATEIbHOCTEH.

n
6.1. lim n+l _ 6.2. i [2N+3 m
nox\n-1 noel 2n+1)

3anaua 7. Jlokasats (HaiiTu O (8)), 4TO:

2 — . Bx?—4x-—
71 fim 2X5%=3 _ 4 72 lim2X_—4x-1
X —-3 X+3 X =1 X—1

=6.

3anayva 8. Jlokazarp, 4TO QyHKIHUS f (X) HETpepbIBHA B TOUKe X, (HalTH o (8)).

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

3anada 9. BeruucnuTh npenensl pyHKIui.

3
X =2x-1)(x+1 3
9.1 lim ( . 2)( ) 92. |jm X ==2
x>-1 X" +4X° -5 x>1 X4X°

3anaua 10. Beraucnute npeaesns GyHKIUHN.

101 |jp V112X -3 102, im Y1=%-3
X — 4 \/;_2 ’ X - -8 2_,_\/_

3anava 11. BeraucnuTh npeaensl GyHKIIHA.

- . 1-—cos10x
11.1. [im M 11.2. lim ———~,
x>0 sin4dx x>0 X _1

3anaua 12. Beraucnute npeaens GyHKIUHT.
x* -1 X —-x+1-1

12.1. lim . 12.2. lim
x—>1 |nx x> 1 In x
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3anada 13. Beraucnute npeaens! GyHKIUH.

2

] 2605 X—l . 2

131, lim &——~ 132, fjm (XY
x> 7/2 Insin X x -2 gSiNAX _ g=sin3zx

3amaua 14. BeraucauTs npenensl QyHKITUHI.

141, iy =5 142, fim & —€"
x—>02X_arctg3x' x=02arcsin X —sin X

3amaua 15. Beraucnuts npeaesns! GyHKIUI.

X o .1+ XsinX —cos2x
151, [im &t 2 15.2. [jm — XM . €osex
x>0 sin®x X0 sin” X
3anaua 16. Beraucnuts npeaenst pyHKINA.

16.1. lim (l— In (1+ x3))3/(xzarcsmx) . 16.2. lim (cos\/i)]/X :

X —0 x—>0

Tunosoti pacuem (TP-4)
Bapuanm 1
1. Hcnone3ysi sneMeHTapHble npeoOpa3oBaHus rpaduKoB, MOCTPOUTHh rpaduk ¢yHkumm y=1—
2sin(3x).
2. IlocTpouts rpaduk:

In(1-x), ecmmx<1,
2X—5, ecnnl < x <4,
f(x) ={(x-5)?, ecmmd<x<7,

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

1. Hcnone3ys »ieMeHTapHble MpeoOpa3oBaHUs Tpa@UKOB, IMOCTPOUTh TpaduK (YHKIUH
y=2+3c0s(x/4).
2. [loctpouts rpaduxk:

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

3+log;x, ecm3<x<9,
1/(x-9), ecmmux>09.

Tunosoti pacuem TP-5

> 54
1. Haiitu cymmy psgga » ——m——
yMMYP §n2—1m+18
© Nl
2. HccienoBath Ha CXOIUMOCTD PSII. Z n

n1
nt N

21



n
2 (2n-1)2
3. HccnenoBars CX0AUMOCTD psiaa Z
—=\3n+1

2 1
4, HccnenoBaTh CXOIUMOCTb PsIa
P nZ:;(Zn 13)In’(n+1)

0 _1 n
5. HccnenoBaTh CXOQMMOCTD psizia z(—)ﬂ
=1 3/3n cos(-)
3n
6. BbuuciuTh cymMMy 3HAKOUYEPEAYIONIETOCS YHCIOBOro psiza ¢ TouHocthio « =0,01,
i D"
= 3n!
s —nzsinﬁ
7. Haiitu 06macte cxoqumocTu (GyHKITMOHATIBHOTO psiia Ze n
n=1
2, (n+1)(x —4)>"
8. Haiitu o6macth cXoqQuMoCTH KIIMOHAJIBHOTO PsJIa. 2
q)yH p — (3n + 1)3
=, (x> =5x+11D)"
9. Haiitu 06macth cxoqumMocTu GyHKIIMOHATBHOTO PsijIa. z

n=1 5n (n2 + 5)
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Bonpocs! yctabix onpocos (YO-1 — YO-10) no temam

No Tema Bomnpochl yCTHBIX OMpocoB
1 2 3
1 | Jluneiinas anreGpa 1) Marpup!.
2) JIuHeitHble onepaluy HaJl MAaTPUIIAMU.
3) YMHOXCHHE MATPHII.
4) Onpeznenureny n-HOTO NMOPAJKA U UX CBOMCTBA.
5) Marpuiia, oOpaTHast JaHHOM.
6) PaHr MaTpuIbL.
7) Cucrembl TMHEHHBIX aNreOpandeckux ypaBHEHUI.
8) OCHOBHBIE IOHATHS.
9) Meto/ibl pelIeHUsI CUCTEM JIMHEWHBIX YPABHEHU.
10) Kpurepuii COBMECTHOCTH.
11)  IlpuioxeHus JTUHEHHOW anreOphl.
2 | AnanuTudeckas 12)  BekTopsLl
reoMeTpus 13)  Omnepauuu HajJ BEKTOPAMH.
14)  CucrteMbl KOOPIMHAT Ha INIOCKOCTH U B IPOCTPAHCTBE.
15) IIpocreiimue 3a1a4u B KOOpAUHATAX.
16) CnocoOsl 3aaHus IPSAMOIT Ha TUIOCKOCTH M €€ yPaBHCHUSL.
17)  AddunHBIE W METpHUYECKHE 3aJaudl TEOPUHM NPSMON Ha
IJIOCKOCTH.
18)  Jlunum BTOPOTrO MOPSIIKA.
19) DneMeHTH aHATUTUYECKOI TEOMETPHUHU B IPOCTPAHCTBE.
3 | MocnemoBarenbroctr | 20)  UwmcaoBas MOCIEI0BATEIBHOCTD U €€ TIpeei.
U pAIbI 21)  TeopeMmsl 0 mpeenax MOCICA0BATEILHOCTEH.
22)  Ywucnooii ps.
23)  Ilpu3HaKH CXOIMMOCTH YUCIOBBIX PSIOB.
24)  3HaKONEepEeMEHHBIC PSIbL.
25)  AOGcouoTHAs U YCIOBHAsI CXOAUMOCTb.
4 | NubdepenunanbpHoe 26) Ilpeaen Gpyukuuu.
HCUYUCIICHUE 27)  TIpousBoaHasl.
28) IlpaBuna auddepeHpoBaHus.
29)  Tabauia NpOU3BOHBIX.
30) IIpousBoaHas CIOXKHOM QYHKIIUU.
31) IIpou3BO/HBIE BBICIINX TTOPSIKOB.
32) Juddepennman GyHKIuU.
33)  HHuTepnperarusi pOU3BOIHOM.
34)  Bospacranue u yobiBaHue QyHKIIUH.
35)  DkcrpemMyM (yHKIUH.
36) Haubonbimiee u HauMeHbIlee 3HA4YCHUS (QYHKIUU Ha
oTpe3Ke. BhIMyKIIOCTh M BOTHYTOCTh KPUBOM, TOUKH Ieperuoa.
37) HUccnenoBanue GyHKIMH C TOMOIIBIO MPOU3BOIHOM.
38)  IlpunoxeHus MPOU3BOIHOM.
5 | UnrerpanbHOE 39) HeompezaeneHHBIH HHTETPAI, CBOMCTRA.
HCUYUCIICHUE 40) TaOnwuila UHTETPAJIOB.

41)  3ameHa NMepeMEHHOU B HEOIPEIACICHHOM HHTETpaJe.
42)  HHTEerpupoBaHUE MO YACTSIM.

43)  HHTerpupoBaHUE pAIlMOHATBHBIX JPOOCH.

44)  VHTerpupoBaHUE HPPAIMOHATBGHBIX BHIPOKCHUH.
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45)  HHTerpupoBaHUE TPUTOHOMETPHUYECKUX BBIPKECHHH.

46) IlonsTue onmpeaeaIeHHOrO HHTErpaa.

47)  dopmyna Herotona-JleiiOHuma.

48) 3ameHa MEPEMEHHOW M HWHTETPUPOBAHHE IO YaCTsIM B
OTIpeIeJIECHHOM UHTETrpase.

49)  TlpunoxeHus ONpeNeICHHOT0 HHTErpaa.

6 | Bekropubiii ananm3z 1 | 50)  DyHKIWU HECKOJIBKHX MEPEMECHHBIX.
3JIEMEHTHI TEOPHH 51) JIuHUM ¥ TOBEPXHOCTH YPOBHSL.
0TSt 52)  YactHbIe IPOU3BOJHBIE.
53) CkanspHoe moJe.
54)  TlpowusBojHas 1O HAIIPABICHHMIO.
55) TI'pamueHT u ero GU3HYCCKUI CMBICI.
56)  /IBoiiHbIC U KPUBOJHMHEIHBIC HHTETPAJIBI.
57) ®opwmyna ['puna.
58)  BexkropHoe moJe.
59) Porop Bekropa.
60) IloreHmaabHOE MOJE.
61) Omneparop 'amuabTOHA.
7 | Judpdepenumansupie | 62)  [lonstrue 0OBIKHOBEHHOTO AU (EPEHINAILHOTO YPaBHEHHS
ypaBHEHHUS U €TO0 MOpsKa.
63) duddepenumanbabie ypaBHEHHS TIEPBOTO MOPSIKA.
64) Teopema Korm.
65) Mertonsl pemeHus aupGepeHIUATBHBIX  YpaBHCHUN
MIEPBOTO TOPSIKA.
66) YpaBHEHHUS BBICHIMX TOPSIKOB, IOIMYCKAIOIIUE MTOHMKEHHUE
HOpSIIIKa.
67) JluHeiiHbIC OJHOPOIHBIE W HEOJAHOPOJHBIC YpPaBHECHUS
BBICIIIETO MOPsAKA C HOCTOSHHBIMU K03 uiinenTamu.
68) IlpunoxeHus.
8 | UucneHnHbie METOIBI, 69)  YucreHHbIC METO/IbI JIMHEHHOW areOphl.
OcHOBBHI 70) Metonbl pemicHHs ~ HEMUHEWHBIX — 3a1ad  CKaISPHBIX
BBIUUCIIUTENLHOTO YpaBHEHHH.
HKCIIEPUMEHTA
9 | Oynkuuu 71)  Tlone KOMILICKCHBIX YHUCEL.
KOMIIJIEKCHOTO 72)  Pasmmunble GOPMBI KOMIUIEKCHOTO YHCIIA.
IIEPEMEHHOI0 73) Pemenne anreOpanuecKMx  ypaBHEHU  Haja  TOJIEM
KOMILIEKCHBIX YHCEJI.
74)  OyHKIMH KOMIUIEKCHOTO IIEPEMEHHOTO.
75)  uddepenunpopanue GbyHKIMH KOMIUIEKCHOTO
MIEPEMEHHOTO.
10 | DnemeHTHI 76)  JluneitHOE MPOCTPAHCTRO.
(hYHKIIMOHATTBHOTO 77)  HopmupoBaHHOE IPOCTPAHCTBO.
aHanu3a 78)  JluneitHblil onepaTop.

79)  Metox CKAThIX OTOOPAKEHUH.

yOenuTenpHbIe
JEMOHCTPHUPYET

Kputepun orieHkH 3a1uThl YCTHOTO OMPOCa:
— OIIEHKa ‘‘3a4TE€HO”’ CTaBHUTCS, €CIU CTYACHT JOCTATOYHO IMOJHO OTBEYAET
Ha BOIIPOC, Pa3BEPHYTO APryMEHTUPYET BbIJBUTAEMbIC MOJOKECHUS, MPUBOAUT

NpUMEpPHl,  OOHApY)KHBAET  IOCJIENOBATEILHOCTh  aHAJMU3a,
3HAHUE

CHeUalbHOM JUTEpaTyppl B paMKax ydeOHOTO

METOANMYCCKOI'O KOMILICKCA U JOITIOTHUTCIIBbHBIX HCTOYHHKOB I/IH(i)OpMaI_II/II/I;
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— OIICHKa ‘“‘H€ 3a4TEHO’ CTaBHUTCS, €CIM OTBET HEJIOCTATOYHO JIOTHYECKHU
CTyJICHT OOHapyXuBaeT cJIabOCTb B Pa3BEPHYTOM PaCKpPBITUU
po¢heCCUOHANIBHBIX TTOHSTUM.

BBICTPOCH,

4.2. 3a‘leTHO-3K3aMeHaHHOHHBIe MaTepHaJIbl 1JIsd l'[pOMe)KyTO‘IHOﬁ arTrecranmm

(3x3ameH/3a4er)

[TpoMeXyTOUHBIM KOHTPOJIb OCYIISCTBIIICTCS B KOHIIE CEMECTpa 10 HTOraMm
OCBOCHHS TUCIUILIMHEL: 3k3ameH (1,2, 3 cemecTphl).

BonpochI 1151 moAroTOBKH K dKk3aMeHy (1 cemectp)

1. Marpunel. JInHeliHble oniepauuy HaJ MAaTPULIAMH.

2. YMHOKEHUE MaTpHLL.

3. Omnpenenurenu. CBONCTBA ONPEIETUTENCH.

4, Matpuia, oOpaTHasi TaHHOM.

S. Panr matpuiipl. DiieMeHTapHbIE MPeOOpPa30BaHUs MATPHII.

6. Cucrembl TMHEHHBIX alireOpandeckux ypaBHeHUH. OCHOBHBIC MMOHSTHUA.

7. Meron Kpamepa pemieHuss ONpeneNeHHOW CUCTEMbl JIMHEWMHBIX
YPaBHECHUM.

8. MarpuuHblii METOJ PENIECHUS] ONPEACICHHOW CHCTEMBI JIMHEUHBIX
YPaBHEHUM.

Q. HUccnenoBanne  CUCTEM  JIMHEWHBIX  YPaBHEHUM. Kpurepuit
COBMECTHOCTH.

10. Meron lNaycca pemieHust THHEHHBIX CHCTEM.

11. Bektopbl. OcHOBHbIE MTOHATHS. JIMHEIHBIE ONepaliyi HaJl BEKTOPAMH.

12.  ba3zucel mi1ockocTu u npoctpancTBa. CUCTEMbI KOOPAUHAT.

13. CkanspHoe yMHOKE€HUE BEKTOpPOB. [IpriioxeHus.

14. BexTopHOoe yMHOXKeHHE BEeKTOPOB. [IpunoxeHus.

15. CwMemanHoe yMHOKeHHE BeKTOpOB. [IpunoxeHusl.

16. CmocoObl 3aaHus MPSMOI HA TIIIOCKOCTH U €€ ypaBHEHUSI.

17. Addunnsie 3agaun Teopun NpsSIMON Ha TUIOCKOCTH.

18. Merpudeckue 3a7a4i TEOPUHU MPSIMOM Ha TIIOCKOCTH.

19. OkpyxHocTb 1 3yuunc. KaHoHnueckue ypaBHEHUS.

20. T'unepOona. KanHoHnueckoe ypaBHEHUE.

21. Ilapab6osa. KanoHn4eckoe ypaBHEHHUE.

22. Omnpenenenne Gyukiuu. [loHsITHE YNCIOBOM MTOCIETIOBATEILHOCTH.

23. Ilpenen uyucnoBoii mocienoBatenbHOCTH. OCHOBHBIE TEOPEMBI O

npeaeciaax MOCJIC/IOBATCIILHOCTEH.

24,
25.
26.

[Tonsitue uncnoBoro psga. Yactuunas cymma psiga. CXoIuMOCTb.
Heobxoaumplii mpu3Hak cxoaumoctu psiga. CiencTBue.
[Tpuznak cxogumoctu Jlamambepa.
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217,
28.
29.
30.
31.
32.

[Tpu3nak cxoaumocTt Komru.

[Tpu3Hak cpaBHEHHS.

Pan JleiOnurza.

AOCOI0THAs U yCJIIOBHAsI CXOJUMOCTb.

[Ipenen pyukmuur. OCHOBHBIE TEOPEMEI O TIpeAeiax (HyHKIIUM.
[Tonsitue npousBogHON. OcHOBHbIE mpaBuia AUQGepeHIIUPOBAHMS.

Tabnuia mpou3BOIHBIX.

33.

HuddepenunpoBanue CI0KHOW (QYHKIUHA, TPOU3BOJAHBIC BBICIINX

nopsinkoB. Juddepennmann.

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

©ooo~NoOhkwWNE
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NuTepnperanyu mpou3BOJHBIX.
[IpaBuno Jlonurans.
MonotonHoCTh (yHKIMH. [IpoMexyTku Bo3pacTaHus U yObIBaHUS

DKCTpeMyM (PyHKIUU.

HauGonbiee u HauMeHblee 3HaueHus: GyHKIIMA Ha OTPE3KE.
BrITyK10¢Th, BOTHYTOCTh KpuBOM. Touku neperuda.

OO61mmast cxeMa ucciae0BaHus (PyHKIUH.

IIpuMepHBbIe BONPOCHI K IK3aMeHY (2 cemecTp)

[lonaTHe HEonpenemeHHoro nHTerpana. CBoMCTBa.
HenocpeacTBeHHOE HHTETPUPOBAHKUE.

MeTtoapl HUHTETPUPOBAHMUS.

HuTerpupoBanue pamroHaIbHBIX JPOOeH.
HNuTerpupoBanne nppauvoOHAIBHBIX BbIPAKECHUM.
HNHTerpupoBaHne TPUTOHOMETPUYECKHUX BBIPAKEHHU.
Onpenenennsblii uuterpan. @opmyna Hetorona-Jleitonuia.
[IpunoxeHus: onpeaesIeHHOro HHTErpaa.

[TonsiTue QyHKIMU HECKOJIBKUX MEPEMEHHBIX.
JuddepenunpoBanue GyHKINUNA HECKOJIBKUX MTEPEMEHHBIX.
Ckanspaoe nosie. [Ipon3BoaHas o HanpaBJIEHUIO. [ pagueHT.
[Tonsitue nBoitHOTO MHTErpana. CBOMCTBA.

Brruuciienve 1BOMHOTO MHTETpAIA.

KpuBonunennsii uarerpain I poxa.

Kpusommneinbiit uarerpain Il pona.

®opmyna I 'puna.

[ToHsiTHE BEKTOPHOTO TIOJIAL.

Porop BekTopa.

ITorenunansHoe nosue. Iorenuunai.

TpUroHOMeTpUIECKUN PAL.

Pan ®@ypre pynkiun. Koappuuuentsr Oypoe.
Pasnosxxenue ¢pynkiuu B psg Oypee.
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No o koo

8.

IIpumepHbIe BONPOCHI K IKk3aMeHy (3 cemecTp)

Huddepenunanbabie ypaBHeHUsI. OCHOBHBIEC TOHSTHSL.

VYpaBHEHUs ¢ pa3aeISIFOLUMUCS IEPEMEHHBIMU.

YpaBuenue beprymim.

JIuHeliHbIE OJHOPOHBIE YPABHEHNS IIEPBOTO MOPSIIKA.

YpaBHEeHUE y™(x) = £(x)

Flxy',y")=0

VpaBHeHUE Flny'y') =0

JIuneiiHple  OJHOPOAHBIE  yPaBHEHUS  BBICIIMX  IOPSIKOB

YpaBHeHHE

MOCTOSTHHBIMU KO3 (DUITUEHTAMH.

9.

JIuHeliHbIE HEOMHOPOJHBIE YPAaBHEHMS  BBICIIMX  IOPSAKOB

NOCTOSIHHBIMU KO3 PUIIIEHTaMU.

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

qucia.

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

UucieHHbIE METO/IbI PEIICHUS TUHEHHBIX CUCTEM.

YucneHHble METO/Ibl PEIIEHNUs aNredpandeckux ypaBHEHUN.
Paznoxenue ¢hynkiuu B creneHHoi psia. @opmyina Teitnopa.
[TpubKeHHOE BBIUMCIEHUE UHTETPAJIOB.

[TpubnnxeHHOe UHTErpUPOBaHKE TU(PPEpPEHIINATBHBIX YPaBHEHUN.

[Tone KOMILJIEKCHBIX YHMCE]I. AJlre6pque<:Kaﬁ (I)OpMYJIa KOMIIJICKCHOI'O

Tpuronomerpuyeckas GopMyiia KOMIUIEKCHOTO YKCTIA.
DOYHKIMHU KOMILJIEKCHOTO TTepeMeHHOr0. OCHOBHBIE TTOHSTHUS.
HudbdepennupoBanue GyHKINH KOMIUIEKCHOTO TIEPEMEHHOTO.
JInHenHoe npoCTpaHCTBO.

Hopwma BekTopa. JInHeliHOe HOpMUPOBAHHOE ITPOCTPAHCTBO.
Omneparop cxxkaTus.

[TpuHIUN CKATBIX OTOOPAKEHUH.
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4.3. KpI/ITepHI/I OLICHKH 3HAHUN U NMPAKTUYICCKUX HABBIKOB CTYACHTOB

OK3amen SBIAETCA 3aKIIOYUTENBHBIM JTalloOM Ipolecca (pOopMHUPOBAHUS
KOMIIETEHLIUH CTYJIE€HTa PH U3YYEHUU IUCLUIUIMHBI WU €€ YaCTH U UMEET LIEIIbIO
IPOBEPKY U OLEHKY 3HAaHUM CTYJIEHTOB 0 TEOPUU U MPUMEHEHUIO MOJYyYEHHBIX
3HAHWI, YMEHUHA M HABBIKOB IPU PEIIEHUM MPAKTUYECKUX 3aJad. IK3aMEHBI
OPOBOJSATCA IO paclucaHuio, CcHOPMUPOBAHHOMY Yy4e€OHBIM  OTIEIOM H
YTBEPKJIEHHOMY MPOPEKTOPOM MO Y4eOHOU paboTe, B CPOKH, MPEAyCMOTPEHHbIE
KaJIeHJapHbIM TpadukoM ydeOHOro mpoiiecca. Pacnvcanue 3K3aMeHOB JIOBOJAMTCS
JI0 CBEJICHUS CTYZICHTOB HE MEHEE YeM 3a JIBE€ HEJIEJU 0 Havajla SK3aMEHALIMOHHON
CeCCUU. OK3aMEHbl NPUHUMAIOTCA MPENoAABaTEISIMU, BEAYLIUMHU JIEKIIMOHHBIE
3aHATHS. B OTHENbHBIX Ciayyasx OpU OOJBIIOM KOJMYECTBE TPYII Yy OIHOIO
JIEKTOpa WU NpU OOJBLION YUCIEHHOCTH TPYHIBI C Pa3pelieHusl 3aBeayIOLIEro
Kaenpoil  momyckaeTrcss MPHUBJICYEHHE B  IOMOLIb OCHOBHOMY  JIEKTOPY
IIPENOIABATENS, IPOBOAMBILIETO MPAKTUYECKUE 3aHATUS B TPYIIIAX.

DK3aMeHbl NMPOBOJATCS B YCTHOU popme. DK3aMeH MPOBOJIUTCS TOJBKO IMPU
NPEAbABICHUH CTYJIEHTOM 3a4€THOM KHUKKH M TPU YCIOBHH BBIMIOJHEHHS BCEX
KOHTPOJIHBIX MEPOINPUATUH, MPEAYyCMOTPEHHBIX Y4YE€OHBIM IUIAHOM M paboueid
IpPOrpaMMoON MO M3y4aeMOW IUCHUIIMHE (CBEACHUS (PUKCHPYIOTCA TOMYCKOM B
ANEKTPOHHOM BeAoMocTH). CTyaeHTaM Ha 3K3aMEHE MPEAOCTaBIsAECTCA IPaBo
BbIOpaTh OJIMH U3 OuneToB. Bpems moaroroBku k oTBeTy coctaBiseT 30 munyT. [o
VCTEYEHUN YCTAHOBJIEHHOTO BPEMEHH CTYACHT JOJDKEH OTBETHTh Ha BOMIPOCHI
’K3aMEHalMOHHOro  Owmiera.  Pe3ynbTarhl  SK3aMeHa  OLEHHUBAIOTCA IO
YEeThIPEXOAJUIBHOM CUCTEME  («OTIUYHO», «XOPOULIO», «YyJIOBIETBOPUTEIBHOY,
«HEYIOBJIIETBOPUTEIBHO») M 3aHOCATCS B HK3aMEHAlMOHHYIO BEJIOMOCTh H
3aYETHYI0 KHIKKY. B 3a4eTHyl0 KHIKKY 3aHOCSTCS TOJBKO TOJIOKUTEIbHBIE
OLICHKH.

Kpurepuu BeiCTaBIEHNS OLIEHOK
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OHCHKa «OTIUYIHO»

OHGHKa «Xopouio»

Ouyenxa
«Y0081eMBOPUMENLHON

OueHka
«HEYIOBJIETBOPUTEITHHO

JlaH [ONHBIA, pa3BEpHYTHIM OTBET HA IMOCTABICHHBIC
BOIIPOCHI, MMOKAa3aHa COBOKYIHOCTh OCO3HAHHBIX 3HAHUUI
M0 JHUCUUIUIMHE, JO0KA3aTEIbHO PACKPBITHI OCHOBHBIC
MIOJIOKEHHUSI BOIPOCOB; B OTBETE MPOCIICKUBACTCS YETKAS
CTPYKTYpa, JIOTHYECKas IIOCJIEI0OBATENBHOCTD,
OTpa)Karomiasi CYUIHOCTb  PACKpbIBAEMBIX  IOHSTHH,
TEOpUH, SIBJICHUM. 3HaHue 110 JVCLIUILIIMHE
JEMOHCTpUPYETCs] Ha (POHE MOHUMAHHUSA €r0 B CUCTEME
JAHHOW HAyKW W MEXKJIUCUUIUIMHAPHBIX CBsA3ed. OTBeT
W3JI0KEH JINTEPATYPHBIM S3BIKOM C HCIIOJb30BAHUEM
CHELUUABHBIX TEPMUHOB. MOryT OBITH JOMYIIEHBI
HEIOYEThl B ONPEACICHUM TMOHSITUW, WCIPABICHHbBIC
CTYyIEHTOM CaMOCTOSITEJIbHO B IMPOIECCE OTBETA. 3ajaya
pellIeHa BEPHO.

JlaH m[OJIHBIM, pa3BEpPHYTHIM OTBET HAa IOCTABJICHHbBIC
BOIIPOCHI, TTOKa3aHO YMEHHE BBIICIIUTh CYIIECTBEHHbIE U
HECYIIECTBEHHBIE MPHU3HAKU, PUUYMHHO-CJIEJICTBEHHbIC
cBs13U. OTBET YETKO CTPYKTYPHUPOBAH, JIOTUYEH, U3JI0KEH
JUTEPATYPHBIM S3BIKOM C HCIOJIB30BAaHUEM CIECIMATIBHBIX
TEPMUHOB. MOryT OBITh JAOMYIIEHBI 2-3 HETOUYHOCTU WJIU
HE3HAYUTEIbHbIC OIIMOKHU, UCIPABICHHbIE CTYACHTOM C
MOMONIBI0 MpenojaaBaTens. JlonyleHsl HE3HAUNUTEIIbHbBIC
OIIMOKHU MPU PEIICHUH 3a]1a4H.

Jlan  HemOCTaTOYHO  MOJHBIK W HEJIOCTATOYHO
pa3BepHyThIi OTBET. Jlormka W MOCIEA0BATEIBHOCTD
W3JIOKEHUSI UMEIOT HapymieHus. JlomyiieHbl OIMMOKH B
PACKPBITUH TIOHATHH, ynoTpebieHnn TepMHHOB. CTyACHT
HE CIIOCOOEH CaMOCTOSITEILHO BBIJACIHUTH CYIECTBEHHBIE
W HECYIIECTBEHHbIC  NPU3HAKK W NPUYHUHHO-
CJIC/ICTBEHHbBIC CBSI3U. B OTBeTe€ OTCYTCTBYIOT BBIBO/IBI.
YMeHue packpbhITh 3HAYCHHE OOOOINCHHBIX 3HAHUW HE
nokazaHo. PedeBoe odopmieHne TpebyeT MONPABOK,
KOppekIiuu. JlomyIeHs! omrOKN MPpU PEIIeHUN 3a/1a4u.

OTtBer mnpencTaBisger co0Oil pa3po3HEHHBbIE 3HAHUA C
CYLIECTBEHHBIMU OLIMOKaMu 1o Bompocy. [IpucyTcTByror
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q)paFMeHTapHOCTB, HCJIIOTMYHOCTDh HM3JIOXKCHHA. CTy,Z[CHT
HC OCO3HACT CBIA3b 06CY)KI[8,€MOFO BOIIpOCa IIO 6I/IJ'I€Ty C
Apyrumu 00BEKTaMU JUCHUIIIINHEBI. OTCYTCTByIOT
BBIBOAbI, KOHKPCTU3AIUA U JOKA3aTCIbHOCTb M3JIOKCHUA.
Peun HCTPaMOTHaAsl, 3KOHOMHNYCCKAasd TCPMHHOJIOTHUA HC
HCIIOJIB3YCTCA. I[OHOJIHHTGJII)HI)IG )41 YTOUYHAIOIIUC
BOIIPOCHI IMPCIIOAAaBATCIIA HE IIPUBOAAT K KOPPCKIUU

OTBCTAa CTYACHTA. 3&,[[8,‘13 HC pcuicHa.

OneHouHbIE CpeNCTBA JJII MHBAIUIOB M JIUI] C O'PAaHUYEHHBIMU BO3MOKHOCTSMU
3I0POBbsl BBIOMPAIOTCA C YYETOM HUX WHIUBUAYAIbHBIX TMCUXO(DU3UIECKUX
O0COOEHHOCTEH.

— Tpu HEOOXOJUMOCTH WHBAJIHMAAM U JIMIIAM C OTPAaHHMYEHHBIMH BO3MOXHOCTSMHU
3IOPOBBSI TPEOCTABISETCS TOTIOJHUTENHFHOE BpeMs i MOATOTOBKM OTBETa Ha
IK3aMEHE;

— TIpU TPOBEJACHUH TPOIEAYPHl OIICHUBAHUS PE3YJIbTATOB OOYUYCHHS] WHBAIHIIOB U
JUIl C OTPAaHWYEHHBIMH  BO3MOXKHOCTSMH  37I0POBBSl  MPEIyCMAaTPUBACTCS
UCTIONb30BaHUE TEXHHUYECKUX CPEICTB, HEOOXONWMBIX HM B CBSI3U C UX
VH/IMBHU1yaJIbHBIMH OCOOEHHOCTSAMU;

— IpU HEOOXOAUMOCTH Ul OOYYaroUIMXCA C OrPaHUYEHHBIMH BO3MOXHOCTSIMHU
30pOBbSl M HHBAJIUIOB IMPOLEAypa OLEHUBAaHUS pPE3YJIbTAaTOB OOYy4YEHHUS 110
JUCLMIUIMHE MOXET MPOBOJUTHCS B HECKOJIBKO 3TAIlOB.

[Tpouenypa oOueHuUBaHUS pPE3yJabTaTOB OOY4YEHHs HMHBAJIWIOB M JIUI C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 3JI0pPOBbSl IO JAMCLUHUIUIMHE TNpEeayCMaTpUBaeT
npenocraBienue uHopmanuu B Gopmax, aJanTUPOBAHHBIX K OTPAHHMYCHUSIM X
3JIOPOBBS U BOCTIPUSATHS HHPOPMAITIH:

Jljis U1 ¢ HapyIICHUSIMH 3PEHUS:

— B IIeYaTHOM (popMe yBeJIMYEHHBIM HIpU(TOM,

— B hopMe DIIEKTPOHHOTO JTOKYMEHTA.

s v ¢ HapyIIEeHUsIMU CITyXa:

— B neyatHou popme,

— B (hopMe IIEKTPOHHOTO JIOKYMEHTA.

Jyist v ¢ HapyIIEHUSIMUA OTIOPHO-ABUTATENILHOTO arapara:

— B TIe4aTHOM (popme,

— B (hopMe IIEKTPOHHOTO JIOKYMEHTA.

JlaHHBIN TepedyeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHIE€HTa
00yJaroIMXcsl.

5. IlepeyeHb y4eOHOI uTEPATYPHI,
MH(OPMALMOHHBIX PeCYpPCOB M TEXHOJIOTUI

5.1. YueOnas 1ureparypa
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OcHoBHas UTepaTypa

1. Mucemennpi JI. KoncnekT nekuuii mo Beicmieil Martemaruke. IlomHbli Kypce. — M:
Atipuc-nipecc. 2018. — 608 c. (25)

2. I'mypman B.E. PyKkoBOACTBO K pELIEHHIO 3a7ad MO TEOPUH BEPOATHOCTEH U
MaTEeMaTU4YECKON CTAaTUCTUKH: YydeOHoe mocodume. — M.: WUJ[ Opaiit, 2019. — 480 c.
(30)

3. ®uxrenronsi, I'M. Kypc auddepeHunanbHoro 1 HHTErpajbHOro ucuucienus. B 3-x TT.
Towm 1 [Dnekrponnslit pecypce] : yaeOnuk / .M. @uxteHronsl. — DeKTpoH. naH. — CaHKT-
[erepOypr : Jlanb, 2018. — 608 ¢. — Pexxum mocryma: https://e.lanbook.com/book/100938.

4, 2.®uxrenronsi, .M. Kypc quddepeHnuanbHoro n MHTErpalbHOro Mcuuciaenus. B 3-x
TT. Tom 2 [DnexktponHslil pecypc] : yuebnuk / .M. @uXTEHroabl. — DJIEKTPOH. JIaH. —
Cankrt-Ilerepoypr :  Jlamp, 2018, — 800 c¢. —  Pexum  jgocryna:
https://e.lanbook.com/book/104963

*[Ipumeyanue: B CKOOKaX yKa3aHO KOJUYECTBO IK3EMILISIPOB B Onbmmoreke Kyol'y.
JIg OCBOEHMS IUCUUIUIMHBI MHBAIMAAMH M JIMIAMU C OTPAHUYECHHBIMHU
BO3MOKHOCTAMH 3/10POBbI UMEIOTCS U3JAHUS B DJIEKTPOHHOM BHUE B DJIEKTPOHHO-
onbnuoteunbix cucremax «Jlaub» u «tOpaitT.

JlononHuTENbHAS TUTEpaTypa

1. AutonoB B.I., Jlarynora M.B., JIo6koBa H.11. MaremaTudeckuii aHaau3 u
aHanmuTHyeckas reometpusi. — M.: I[Ipocniekt, 2011. — 144 ¢.(10)

2. BnoBun, A.lIO. Beicuras matemaTtuka. CTaHmapTHBIC 3a1a4d ¢ OCHOBaMHU
Teopuu [DNeKTpoHHBIN pecypc] : ydeOHoe mocobue / A.}O. Bmosun, JI.B.
MuxaneBa, B.M. Myxuna. — DnektpoH. nan. — Cankt-IlerepOypr : Jlanp, 2009.
— 192 ¢. — Pexwum noctyna: https://e.lanbook.com/book/45.

3. baxsanos H.C., Xunkos H.II., Ko6easkos I'.M.; baxsanos H.C., )Kuakos
H.I1., KoGenbkoB I'"M. Uwucnennsle MeTOIbl: y4yeOHOE MOCOOHME i CTYACHTOB
¢wu3.-mar. crient. By30B / Mock. roc. yH-T uMm. M. B. JlomoHocoBa. — 5-¢ uzn. — M.:
BUHOM, Jlabopatopus 3uanwuii, 2007. — 636 ¢c.  (60)

5.2. llepnoan4eckasi JJuTEepaTypa

1. Bassel nannbeix kommnanuu «ct Beroy http://dlib.eastview.com
2. DnektponHas oudimoteka Grebennikon.ru https://grebennikon.ru

5.3. UHTepHeT-pecypchbl, B TOM YKCJIe COBPEeMEHHbIE
npogeccuoHaIbHbIe 0a3bI JAHHBIX
U MH(OPMAIUOHHBIE CIIPABOYHbIE CHCTEMBI
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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/

y1eKTPOHHO-0uOIMoTedHble cucTteMbl (IBC):
OBC «tOpaiit» https://urait.ru
OBC «YuuBepcuterckas oubimoreka onaia» Www.biblioclub.ru
OBC «Book.ru» https://www.book.ru
9BC «Znanium.com» WWWw.znanium.com
OBC «Jlanby https://e.lanbook.com

SANE N A

IIpogeccunonanbubie 0a3bl JAHHBIX:

Web of Science (WoS) http://webofscience.com
Scopus  http://www.scopus.com
ScienceDirect www.sciencedirect.com
Kypnans! uzgarensctsa Wiley https://onlinelibrary.wiley.com
Hayunas snexktponnas 6udmuoreka (HOB) http://www.elibrary.ru

6. IlomHOTEKCTOBBIE apXWBHI BEIYIIMX 3alaJHBIX HAYYHBIX JKYpPHAJIOB Ha
Poccuiickoii miardopme Hayunbix sxypHanoB HOWMKOH http://archive.neicon.ru

7. HanuonanpHasi »JeKTpoHHass OubiIMoTeKa (IOCTYNm K JIEKTPOHHOU
oubnuotexe nuccepranuii Poccuiickoit rTocymapctBenHoi Oubnmoreku (PI'B)
https://rusneb.ru

8. Ilpesunmentckas omdmuoreka uM. b.H. Enprinna https://www.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. «Jlexktopuym TBy» http://www.lektorium.tv

14, YHuBepcuTeTcKas uHbOpMaIIMOHHAS cucrema Poccus
http://uisrussia.msu.ru

AR

NupopmanuoHHbIe CIPABOYHbIC CHCTEMBbI:
Koncynbrant [lnroc — cripaBodHas mpaBoBasi cucteMa (JOCTYII 10 JIOKaIbHOU
CETH C KOMITBIOTEPOB OMOINOTEKN).

Pecypchbl ¢cBO0OIHOTO J0CTYMA:

1. AwmepukaHcKkas rmareHTHas 0a3a maHHbIx http://www.uspto.gov/patft

2. TlomHble TEKCTHI KaHaJCKUX JFICCepTaITHi http://www.nlc-
bnc.ca/thesescanada

3.  KubGepJlenunka http://cyberleninka.ru

4. MuHHCTEpCTBO HayKH U BbIcuiero odpaszoBanust Poccuiickoit denepanmu
https://www.minobrnauki.gov.ru

5.  ®enepanbubiii noptan «Poccuiickoe odpasoBanue» http://www.edu.ru

6. HWudopmarmonnas cucrema «EnmHoe OKHO J0CTyIa K 00pa3oBaTeIbHBIM
pecypcamy» http://window.edu.ru
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https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
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http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://www.prlib.ru/
https://www.prlib.ru/
https://www.nature.com/siteindex/index.html
https://zbmath.org/
https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/
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http://www.nlc-bnc.ca/thesescanada/
http://cyberleninka.ru/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/

7. Enunas xoiuiekius nudpoBbIx 00pa3oBaTeNbHBIX pecypcoB http://school-
collection.edu.ru

8. ®enepanbHBIA LEHTP HWHPOPMAIIMOHHO-00pA30BaTEIBHBIX PECYpPCOB
http://fcior.edu.ru

9. [TIlpoekt TI'oCymapcTBEHHOTO HWHCTHTYTa PYCCKOTO  SI3bIKa HWMCHH
A.C. Ilymkuna «O6pa3zoBanue Ha pycckom» https://pushkininstitute.ru

10. CnpaBouHo-uH(DOPMAITMOHHBIN TIOpTan «Pycckuii s3b1k» http://gramota.ru

11. Ciyx0a TeMaTHYECKHX TOJKOBBIX clioBapei http://www.glossary.ru

12. Cnosapu u >rnmkioneanu http://dic.academic.ru

13. OO6pa3oBarenbHBINA TOpTAT «Yueba» http://www.ucheba.com

14. 3akonompoekT «O06 obpazoBanuu B Poccuiickoit @enepanuny». Borpockt
u otBeThI http://xn--273--84d1f.xn--plai/voprosy i_otvety

CoOcTBeHHBIE JJIEKTPOHHBbIE 00pa3oBaTe/ibHbIC
1 nHpopmanuonHsie pecypebl Kyol'y:

1. Cpena moaynbHOTO AUHAMUYeckoro ooydenus http://moodle.kubsu.ru

2. baza y4eOHBIX MIaHOB, Y4€OHO-METOJUYECKUX KOMILUIEKCOB, MyOIMKaIUii
u koH(pepennuit http://mschool.kubsu.ru

3. bubnmorexka wuHGOpPMAIMOHHBIX pecypcoB Kadeapbl WHGOPMAIMOHHBIX
obpasoBaTenbHbIX TexHoorui http://mschool.kubsu.ru

4. DnexTpoHHbIM apxuB gokymeHToB Kyol'Y http://docspace.kubsu.ru

5. DIIeKTpoHHbIE 00pa3oBaTeNIbHbIE PECYpChl Kadeapbl HMH(DOPMAUMOHHBIX
CUCTEM M TexHoJiorui B oOpazoBanuu KyOl'Y u HaydyHO-METOAMYECKOIO >KypHasa
«IlIxonsHbIe TOaB» http://icdau.kubsu.ru

6. MeToauyecKkue yKazaHusi AJsl 00y4aroLUXCs
10 OCBOCHHMIO JUCUMILJIMHBI (MOYJIS1)

Teopernyeckne 3HaHUS TO OCHOBHBIM pasaeinam Kypca «MareMaTukay
CTYJIEHTBHI MPUOOPETAIOT HAa JICKIUAX M TMPAKTHUYCCKUX 3aHITHAX, 3aKPETUISIOT H
PaCIIMPSAIOT BO BPEMsI CAMOCTOSITEILHON paOOTHI.

Jlekiuu 1o Kypcy «MaTtemaTuka» TMPEACTABISIOTCS B BHJE HW3JIOKCHUS
MaTepuaia Io0 TeMe JIEKIUH ¢ JIEMOHCTPAIMECH TMPE3CHTAMA 110 OTASIbHBIM
OCHOBHBIM T€MaM IPOTPaMMBlI.

Jnst  yroyOneHuss M 3aKpeIieHHsT TEOPETHYECKUX 3HAHWM CTyJeHTaM
PEKOMEHIyeTCsI BBITIOJIHEHHE OTMPEIEICHHOTO 00beMa CaMOCTOSITEIIbHONW palOTHI.
OO0mmii 00beM YacoB, BBIJCICHHBIX JIsi BHEAYAUTOPHBIX 3aHATHIA, COCTABISET
122 ygaca.

BreaynutopHas pabora mo aucnuininHe «MaremaThka» 3aKiIr4acTcs B
CIIETYIOILEM:

— TIOBTOPEHUE JIEKIIMOHHOTO MaTepuayia M MpopadOoTKa YYCOHHKOB H
y4eOHBIX MTOCOOUIA;
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— MOATOTOBKA K MPAKTUYECKUM 3aHSATHUSM;

— npopaboTKa TeM, BRIHECEHHBIX Ha CAMOCTOSITEIIBHYIO TIOJITOTOBKY;

— HaIMCaHUE KOHTPOIUPYEMOUN CaMOCTOATEIHHON PaOOTHI;

—TIOJITOTOBKA K TEKYIIEMY KOHTPOJITIO

JUist  3akperuieHWsi  TEOPETHYECKOro  Marepuajga W BBITOJHEHUS
KOHTPOJIMPYEMBIX CaMOCTOSITEIBHBIX PabOT MO JAUCIUIUIMHE BO BHEy4YeOHOE BpeMs
CTYJIEHTaM MPEIOCTaBISETCS BO3MOXKHOCTh MMOJIb30BaHUs Oubmuotexoit KyoOI'Y,
BO3MOKHOCTSIMU KOMITBIOTEPHOTO Ki1acca (haKyJbTeTa.

HTOoroBbIii KOHTPOJIb OCYIIECTBIIICTCS B BHIE 3Kk3aMeHOB (1,2,3 ceMecTphl).

B ocBoeHnn AWCHUIUIMHBI WHBATUAAMH W JIMIIAMA C OTPaHUYCHHBIMHU
BO3MOXKHOCTSIMHU 3/I0POBbSI OOJIBIIIOE 3HAUYCHHWE MMEET WHAMBHIyalIbHAs ydeOHas
pabota (KOHCYJIbTAIMK ) — JOTIOJHUTEIHHOE PA3bICHEHHE YIYEOHOI0 MaTepuaa.

NHnuBuyaibHBIC KOHCYJNBTAIMM T10 TMPEAMETY  SBISIOTCS BaXKHBIM
(baKkTOpoM, CIOCOOCTBYIONIMM WHAMBUIYATU3alM OOyYEHUS W YCTaHOBIICHUIO
BOCITUTATEIHLHOTO KOHTaKTa MEXy MperojaBaTeiaeM U OOy4arolIMMCsl HHBAIUIOM
WJIM JIUIIOM C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3/T0POBBSI.

7. MaTepHaJIbHO-TEXHUYECKOe o0ecneyeHue Mo JUCHUIINHE (MOAYJII0)
[lo Bcem Bugam ydeOHOM JESATENBHOCTHU B paMKax JUCHUTUIMHBI
UCIIOJIB3YIOTCSL Ay JUTOPUH, KAOMHETHI U TaOOpaTOpPUH, OCHAIIIEHHbIE HEOOXOAUMBIM
CHEUaIN3UPOBAHHBIM U JAOOPATOPHBIM 000PYAOBAaHUEM.

HanmenoBanue OCHaIJ_IeHHOCTb HepequL JIMICH3MOHHOI'O
CIICHIHUAJIbHBIX HOMCHIGHI/Iﬁ CIICIHUaJIbHBIX HOMCHIGHI/Iﬁ IporpaMMHOTIO obecrieueHUs

JIMLEH3UOHHBIE IPOrPAMMBI
obiero HazHaueHus: Microsoft
Windows 7, maker Microsoft
Officce Professional (Word,
Excel, PowerPoint, Access),
POTPaMMBbI IEMOHCTPAIMH
Buzieo marepuanon (Windows

Mebens: yuebHnast MmeOenb
TexHuueckue cpeacTna
00y4YeHHsI: dKpaH, IPOCKTOP,

VY4eOHble ayAUTOpUH IS
MIPOBE/ICHUS 3aHATUH
JIEKIIHOHHOTO THIIA

KOMIIBIOTEp Media Player), mporpammsr ast
JIEMOHCTPAIIMH U CO3IaHHUS
npesenranuii (Microsoft Power
Point)
JMIIEH3MOHHBIE IPOTPaMMBbI
VueGHble ayHTOpHI A1 o61ger0 Ha3HAYCHUS: Microsoﬁ
A — Wm_dows 7, TMaKeT Microsoft
Officce Professional (Word,
CEMHHApCKOro THIA, Mebens: yuebHast Mebelnb Excel. PowerPoint, Access)
TPYNIIOBBIX U TexHuueckue cpencTa HpOF]f;aMMI)I JIeMOP,ICTpaHI/H/I’
WHTUBHTyJTbHBIX 00y4YeHHsI: PKpaH, IPOEKTOP, Bujteo matepnanos (Windows
KOHCYJIbTAIM, TEKYIIETO } KOMIIBIOTEP Media Player), mporpame! s
KOHTPOJISI i TPOMEKYTOUHOM eMOHCTpALIH 1 COAHM
aTTecTaluu

npesenraiuii (Microsoft Power
Point)

34



Jliist camocTosATEbHOM paboThl 00YyYarOUIUXCsl MPEyCMOTPEHbI TTOMEILICHHUS,

YKOMIIJIICKTOBAHHBIC CHeI_[I/IaJIHBI/IpOBaHHOﬁ MG6CJIBIO, OCHAIlICHHBIC KOMHBIOTCpHOﬁ

TEXHUKON C BO3MOYKHOCTBIO TOAKIIOUEHUS K ceTn «MHTepHEeT» M obecredeHruemM
JIOCTYTa B AJIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIbHYIO CPEely YHUBEPCHUTETA.

Haumenosanue . [lepeuenb
. OcHalleHHOCTh MOMEIIEHUHN A5t
MIOMEIICHUH JUIs N JIMIIEH3UOHHOTO
. CaMOCTOSITENIHON PabOTHI
CaMOCTOSITENIbHOM pabOThI MIPOrPaMMHOTO
oOyyJaronuxcs
o0yJaromuxcst obecrnieueHus
MebGenb: yueOHas MeOenb
Kommiekr CIIEUaIU3UPOBAHHOMN
Me0eNn: KOMIbIOTEPHBIE CTOJIBI.
O6opynoBanue: KOMITbIOTEPHAs
TEXHHKA c MOJIKITIOYCHHEM K
JUIICH3UOHHBIE

[Tomewmenune ais
CaMOCTOSITENIbHOM pabOTHI
o0yJaromuxcs
(YuTambHBIN 3471
Hayunoit Ou0ImoTeKn)

MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHOM

cetu «VHTEpHET» W JIOCTYIIOM B
ANEKTPOHHYIO UH(POPMALIMOHHO-
00pa3oBaTeIbHYIO cpeny
o0pa3oBarenbHOM OpraHu3anuu, BeO-
KaMephl, KOMMYHHUKAI[HOHHOE
o0opynoBaHue, o0ecrieynBaroee

JOCTYIl K CETH HHTEpHET (IIPOBOIHOE
COeIMHEHUE u OecrpoBOIHOE
coeaunenue mo texuonoruu Wi-Fi)

IPOTPaMMBbI 00IIIETO
HasHaueHnus: Microsoft
Windows 10, naker
Microsoft Office 2016,
Abbyy Finereader 9

ITomeenue s
CaMOCTOSITENIbHOM pabOThI
oOyuatromuxcs (ay/.
A106)

Mebens: yueOHast MeOeITb.

Kommuiekr CHEIUATM3UPOBAHHON
Me0enn: KOMIIBIOTEPHBIE CTOJBI.
Ob6opynoBanue: KOMIIBIOTEpHAS
TEXHHKA  C HOKITIOYCHUEM K
WHGPOPMAIIMOHHO-KOMMYHHUKAIIMOHHOM
ceth «MHTepHET» H JIOCTYIIOM B
ANIEKTPOHHYIO UH(POPMAIIMOHHO-
o0pa3oBaTeNbHYIO cpeny
o0pa3oBaTeNbHON OpraHu3aluu, BeO-
KaMephl, KOMMYHHUKAI[HOHHOE
o0opynoBaHue, obecrnevynBaroIiee
JOCTYIl K CETH HMHTepHET (TPOBOJIHOE
COETMHECHUE u OecrpoBoTHOE
coeaunenue mo texuosoruu Wi-Fi)

JIUIEH3UOHHBIE
porpaMMbl 001IEeTo
nazHauenus. Microsoft
Windows 7, maket
Microsoft Officce
Professional

35



PEINEH3UA
Ha pabouyro mporpaMMy yaeOHOI JUCITUIIIHHBI
b1.0.13 «MATEMATHKA»
Hamnpasienne moaroroBku: 21.05.03 TexHOIOTHSA Te0JIOTHYECKON pa3BeIKi

Crenuanmzanus « eopu3nyeckne MeTO bl HCCIIE0BAHUS CKBAKIH »

Pabovas mporpamMma mo IUCHUILINHE «MaTeMaTHKa» COCTaBJeHa JOIEHTOM Kadeapsl
npukiIagHoil Matematuku UyOelpp H.O. IIporpamMma cocTaBleHa B COOTBETCTBUH C
@enepaTbHBIM TOCYIapCTBEHHBIM 00pa3oBaTeIbHBIM CTaHZAPTOM BBICIIETO 00pa30oBaHUS
(®I'OC BO) mo nHampaBiaeHuto IlpuxianHas mH(opmaTnka mo mpoduutio «I'eodusmdeckie
METO/Ibl HCCIIe[IOBAaHUSA CKBaXHH» U C yIeTOM pPeKOMEHJAIMii OCHOBHOH 00pa3oBaTelIbHOI
nporpammoii  (OOII) mo HampaBieHHI0O TeXHOJIOTHS TeoJOTHYecKo pa3Benku. I[Iporpamma
onobOpeHa Ha 3acefaHHHM Kadeapbl NPHKIAJHON MaTeMaTHKH H Ha 3acellaHuHu y4eOHO-
METOJINYECKOTO cOoBeTa (PaKyIbTeTa KOMIIBIOTEPHBIX TEXHOJIOTUN U MPUKIATHON MaTeMaTHKH.

JucnummHa «MaTeMaTHKa» OTHOCHTCA K ©OaszoBoil wactum (B.1.b) aucrumma
MaTeMaTHYECKOTO U €CTECTBEHHOHAYIHOTO ITUKIA.

PabGowas  mporpamma  mICHHIUIHHBI  «MareMaTHKa»  COCTaBlIeHAa  JIOTHYHO.
IlocnenoBaTeIbHOCTD TEM, IIpeIaraeMbIX K H3ydE€HUIO, HallpaB/ieHa Ha KAUeCTBEHHOE YCBOCHNUE
yaeOHoro Marepuaia. IIpakTuueckie 3aJlaHus pa3HOOOpa3HbI, TO3BOJISIOT aJIeKBaTHO OLIEHUBATh
YPOBEHB 3HAHUII CTYIEHTOB IO AUCHUILIHNHE. MeTOAIYecKe peKOMEH IalliH 110 J1ab0opaToOpHbIM
3aHATHSIM 00ecreunBaroT (opMHpOBaHHE 0A30BBHIX YMEHMIl JIUIS BBIIOJTHEHUS HCCIEeIOBAaHUI B
IpoIlecCe HAyJYHOTO IO3HAHUS U TEOPEeTHYEeCKOro OOOCHOBAHMS IpPO(eCCHOHATBHBIX 3aJad.
MeTtonuyeckue peKOMEHIAIlMU I10 OpTraHH3aIlH CaMOCTOSATEIbHOH pabdoThl HaIpaBJeHBI Ha
3aKpeIlJieHHe yMEeHUS MONCKAa, HAKOIUIEHHS U 00paboTKM HaydHOH HHQpOpMaIuu.
MyIbTUMEHITHOE COMPOBOXKJIEHHE JIEKIIHOHHOTO MaTepHaja M JabOpaTOpHBIX paboT
OTJIMYAeTCS TOYHOCTBIO H KOHKPETHOCTBIO, CIIOCOOCTBYET JIYJIIeMY YCBOSHHIO AHCIHILINHBI.

IIpencraBienHas pabodas IporpamMMma ydeOHOH — AMCHHMIUIMHBI  «MaTeMaTHka»
coliepKaTelIbHa, UMeeT IPaKTHYECKYI0 HallpaBIeHHOCTh, BKIIOYAET JOCTAaTOYHOE KOJINYECTBO
pa3sHOOOpa3HBIX JJIEMEHTOB, HaIpaBIEHHBIX Ha pa3BHUTHE YMCTBEHHBIX, TBOPYECKHX
CrocoOHOCTEl CTyIEeHTa.

B menom, pabGouas mporpamMma ydeOHOH AHCHHUILUIMHBI «MaTeMaTHKa» CIOCOOCTBYET
KaueCTBEHHOMY BJIAJICHHIO OO0yJarommMcs OOMIEKYIbTYPHBIMH (I TIpogecCHOHATBHBIMHU )
KOMITETEHITHSIMH.

Cunraro, 49To paboyasd mIporpaMMma IO JHUCHUIUINHE «MareMaTHka» MOKET OBbITh
pPEeKOMEHJI0BaHa JUIS BHEJIPEHHS II0 IOJIOTOBKE CIIEIIHATNCTOB HAaIlpaBJIEHUS ITOATOTOBKU
21.05.03 «TexHOIOTHS re0TOTHYECKON pa3BeIK» M0 creruamn3anun « eodu3ndeckine MeTOIbI
HCCIIEeIOBAHUS CKBAKITH .

3aB. Kadepoil MPUKTaIHOI MaTeMaTHKIT S MR
®IBOY BO «Ky6I'TY», K.T.H., IOLEHT ( 7 " Jlanosn
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PEIIEH3US
Ha pabouyro porpamMmy ydeOHOH A CITHILINHEI
b1.0.13 «MATEMATHK A»
Hanpasiernue moarotoBku: 21.05.03 TexHOI0IHUS Te0J0THYIECKON Pa3B eIKI

Croenuanuzanus «I eo¢)11311t1ecme METObI NCCIICAOBAHUA CKBAaXKHH »

Pabouas mporpamma mo aucnuiuinHe «MaTemaTnka) COCTaBlIeHa JIOLIEHTOM Kadeapbl
MIPUKIATHON MaTeMaTHKU (paKylIbTeTa KOMIIBIOTEPHBIX TEXHOJIOTUI U MPUKIATHON MaTeMaTHKI
Kybanckoro rocymapctBeHHoro yHupepcutera Yyoeipp H.O. IlporpamMma cocTaBieHa B
cooTBeTcTBUH ¢ DellepalbHBIM TOCYIApPCTBEHHBIM 00pa30BaTEeIbHBIM CTaHIAPTOM BBICIIETO
obpazoBanus (@I'OC BO) mo HampaBieHHIO TeXHOIOTHS TeOJOTHYECKOl pa3BelIKH II0
cnenuam3anun «'eopu3ngeckne METOAb! HCCIeJOBAHNS CKBAKUH» H C YI€TOM PeKOMEHIallHil
OCHOBHOI1 00pa3oBaTeabHOIl mporpammoii (OOII) mo HanpaBiaeHN0 TeXHOIOTHS Ie0IOTHIECKOIT
pa3Beaxu. IIporpamMma oj00peHa Ha 3acelaHHN KadeIpbl NMPUKIATHON MaTeMaTHKH H Ha
3aceJaHUH  yd4eOHO-METOJANYECKOTo coBeTa (paKyabTeTa KOMIIBIOTEPHBIX TEXHOJIOTHI U
MIPUKIATHOI MaTeMaTHKH.

JlaHHas JUCIUIUINHA HalpaBieHa Ha (OpMHpPOBaHUE 3HAHUN U YMEHHUIH O0ydJarommXcs
HCIIOJIB30BaTh B MPO(eCCHOHATBHON JIESTeTBHOCTH MaTeMaTHYecKHe 3aJadi. B COBOKyITHOCTH
H3y4eHHe STOH JUCIUILTHHBI TOTOBHT 00y4aeMbIX, peliaTh IpodecCHOHATbHbIE 3a1a4H.

PaGouas mnporpamMma ucHuIUIHHBI «MaTeMaTHKa» HalpaBieHa Ha KadeCTBEHHOE
ycBOeHHe ydeOHoro mMatepuaia. [IpakTideckue 3alaHUs pa3HOOOpa3HBI, MO3BOJIIOT a/IeKBaTHO
OLICHHBATh YPOBEHb 3HAHUI CTYAEHTOB IO AUCHUILIMHE. MeToaudyeckue peKoMeHIaluu I10
MIPaKTHYECKIM 3aHATUSAM 00ecneunBarT (opMHpOBaHHE 0a30BBIX YMEHHI JUIS BBITOTHEH HS
HCCIEeOBAaHUI B IpoIlecceé HAyJYHOIO TIO3HAHHS M TEOPEeTHYECKOro O0OOCHOBaHUS
po¢ecCHOHATBHBIX 3a/a4.

Cunrtaro, 49ro pabodyas mporpaMma IO JUCHHIUINHE «MaTeMaTHnka» MOXKeT OBITh
PEKOMEeHJI0BaHa JUISL BHEJIPEHHS IO IIOJrOTOBKE CIELUAINCTOB HAaIIPaBIECHUS IIOATOTOBKU
21.05.03 «TexHOIOTHS Te0IOrHYecKON pasBeIKI» 0 CIenHaIn3anuu «I eopru3ndecKine MeTo bl

HCCICAOBAaHHUA CKBAXKHH».

3aB.Kadepoil (YHKIIOHATBHOIO aHaIN3a 0

amredpst ®I'BOY BO «KyoI'V» , Kd.-M.H., JIOUEHT - BapcykoBa B.IO.



