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1. IEJb Y 3ATAYA JACHUATIIAHBI

Heab: dopMupoBaHre MaTeMaTHYECKUX 3HAHUIN, YMEHUN U HaBBIKOB, CIIOCOOCTBYIOIIMX
Pa3BUTHIO TBOPYECKOTO M JOTHYECKOTO MBIIUICHUS, UHTYUIIMA U MAaT€MAaTHUYEeCKOU KYJIbTYpPbl
JTUYHOCTH.

OBJIaI[eHI/Ie MAaTeMaTH4CCKUMHN MCTOJaMH OOJIKHO OBITH HaIIpaBJICHHO Ha O6y‘leHI/I€
OHpe,I[GJ'IéHHBIM aJIropurtMaM M Ha o6yquI/Ie IMIOUCKY, TaK KaK IJid YCICIIHOI'0 HCIIOJIb30BAHUA
MaTEMATUKHU IIPpU PCIICHHUMN MPAKTHYCCKUX 3aJad HaJa0 HUMETh OHpe,Z[eJ'IéHHYIO JOJIFO (baHTaSI/II/I,
I/I306peTaTeJ'IBHOCTI/I U UCKYCCTBA B AHAJIMTUYICCKUX Hp606pa3OBaHI/IHX.

[IpuoOpeTéHHbIi  ypOBEHb  MOJITOTOBKH  JIOJDKEH  OOECleYrBaTh  BO3MOXKHOCTB
MMPUMCHCHUA MaTEeMaTHYCCKUX METOAOB npu MOACIINPOBAHUN OpTraHrU3allMOHHO-
YIPaBJICHYECKUX 3a/a4 M OHM3HEC-TPOIECCOB B 00JIACTH TPOQPECCHOHATBHON ESATETbHOCTH
Oakanaspa.

3agaun:

B pesynprare ocBOEHUS AAHHOM NUCLMILIMHBI OakajgaBp JOJDKEH MPUOOpECTH 3HaHUS,
YMEHMSI U HaBBIKH, OTBEYAIOLIUE BBICOKOM MAaTEMaTH4ECKOW KyJIbType, OPUEHTHUPOBAHHBIE Ha
pa3BUTHE:
- BEpPHOrO NPEACTABICHUS O POJM MATEMAaTHKH B COBPEMEHHOM IMBWIM3ALMM U
MHPOBOU KYJIBTYPE;

- YMEHHUs JIOTUYECKU MBICIUTh, ONIEPUPOBATh C AOCTPAKTHBIMU O0ObEKTaAMU;

— KOPPEKTHOCTH B YNOTPEOJIEHMM MaTEMaTHUYECKUX IOHATUH M CHUMBOJIOB s
BBIPa)KEHUS KOJMUYECTBEHHBIX M KaUE€CTBEHHBIX OTHOLICHUH;

- OTHOLIGHUS K JUCUMIUIMHE KaKk K HEOOXOJMMOMY HHCTPYMEHTY B Oyayluei

po(hecCuOHATIbHON e TENbHOCTH.

2. MECTO JUCIMIIJINHBI B CTPYKTYPE OIIOII

2.1. MecTo TMCUMILIUHBI B Y4eOHOM ILIaHe:
Bbaok: brok 1. Jlucuuniauas! (MOIYIH).
Yacrb: OOs3aTenbHas 4acThb.

MopayJib: Moayns AUCHUILTAH OOIIETO UK.
OcBauBaetcsi: 1 - 2 cemecTpsl.

3. KOMIIETEHLIMY, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI
JUCUMUIIAHBI

YK-1 - cnoco0eH oOCyHIeCTBIATh IOUCK, KPUTHYECKMM aHalu3 M CHUHTE3 HH(OpManuu,
IIPUMEHSTh CUCTEMHBIN TIOJIXOJ 111 PELIEHUS IOCTABJICHHBIX 33124

4. PE3YJIBTATBI OCBOEHUSA JUCHUIIJIMHBI OBYYAIOHIUMCSA

Kox n HaumeHnoBanue Nuaukaropsl Pe3yabTaThl 00y4yeHus
KOMIIETCHIIUM AOCTHIKCHMU ST
KOMIETeHIHH
YK-1 YK-1.2 3HaeT: 0COOEHHOCTH MPUMEHEHUS
Cnocob6en ocymiecTBisaTh | Ucmonsiyer CHUCTEMHOT0 TIOJIX0/1a JIJISl PEIICHUS
MOUCK, KPUTUUECKUI CHUCTEMHBIH IIOIXO | [10CTaBIICHHBIX 33124
AQHAJIN3 U CUHTE3 JUTSL pEIICHUS




uH(pOpPMAaLIUH, IPUMEHATH | MOCTABICHHBIX YMeer: IpUMEHATb CUCTEMHBIN ITOIXO.

CUCTEMHBIN MOAXOM IS 3ama4 JUISL pEIICHUS OCTaBJICHHBIX 3a/1a4
pEIIeHUS TOCTABJICHHBIX Baaneer: HaBBIKOM IPUMEHEHUS
3aJa4 CHCTEMHOTO TTOAXO0/a JIJIsl PEIICHHS

INOCTABJICHHBIX 3a1a4

5. OFBbEM JUCIIMIIJIMHBI U PACITPEJEJIEHUE BU1OB
YUEBHOM PABOTHI IO CEMECTPAM

OOmast TpyJOeMKOCTh IUCHUIUIMHBI «MaTemMaTuka» sl CTYIEHTOB O4YHOH (HOpMBI
oOyuenus, peanuzyemoir B AHO BO «MHcTuTyr Ou3Heca W Ju3aifHa» MO HAMpPaBICHUIO
noaroroBku 38.03.02 MeHeKMEHT cocTaBiisieT: 8 3a4eTHbIX equHull (288 dyacos).

Bun yaeOHO# paboThI Bcero uncio yacoB v (WH) 3a4€THBIX €IHMHHMII
AyIMTOpHBIE 3aHATHS 112
8 MoMm uucne:
Jlexkuun 64
[TpakTrueckue 3aHATUS 48
JlaboparopHbie pabOTHI -
CamocrosiTesibHas padoTa 104

8 mom yuciue:
yacel Ha BeinosiHeHue KP / KI1 -
IIpomeskyTOYHAA aTTECTALMA:

Bun DK3aMeH — 1, 2 cemecTpsl
TpynoemkocTs (dac.) 72
O0mas TpyaoeMKoCTb 3.¢. /
HEBLTPYA 8 3.e. /288 uac.
4acoB
6. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI
TeMbl AU CHMIIIMHBI KoauyecTBo 4acoB
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1 | Beenenue B qucuumniuny. [onsrue pynkunn. Bupt 5 5 i 7
¢dbyukuii. CoiicTBa GpyHKIMN
2 | Ilpenen ¢pyukiuu. CoiicTBa U GOpMYJIBI Is 5 5 i 8
IIPEACIIOB
3 | [lpumeHeHHe PeIesioB K UCCIeTIOBaHHI0 DYHKIUI 6 7 - 7
4 | [IpousBoaHast PyHKIMU. ANreOpandecKre CBOWCTBA U 6 5 i 8
(GbopMyIIbI ISl TPOU3BOAHBIX
S5 | l'eomeTprueckue CBOMNCTBA MPOU3BOAHBIX 1-TO 5 5 i 7
nopsiaika. Mix mpuMeHeHne K aHaJIn3y
6 | [IpousBoaHbIE BHICIINX MOPsAKOB. ['eomeTpudeckue 5 5 - 7




TeMbI TUCHUILINHBI KoanuecTBo 4acoB
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CBOWCTBA MPOM3BOJAHBIX 2-TO MOPSIKA
Hmoeo 3a 1 cemecmp 32 32 - 44
Dopma koumpoaa 1 cemecmp 9K3aMeH 36
Bcezo yacos 3a 1 cemecmp 144/ 4 3.e.
7 | IlpuMeHeHre IPOU3BOIHBIX K HCCIICIOBAHUIO U 5 9 10
MOCTPOCHHIO rPadUKOB PYHKIIUI
8 | uddepenipansl IEpBOTo U BHICIIMX MOPSIKOB. X 5 3 10

CBOHCTBA U (HOPMYJIBI

9 | [IpousBoanbie u quddepeHnmanbl GyHKIUH TBYX 5 3 i 10
nepeMmeHHbIX. [TomHblid quddepermman

10 | ITepBooOpa3Has. HeomnpeneneHHbIH HHTETPaJL.

OcHoBHbIE (OPMYJIBI U CBOICTBA HEOIPEEIEHHOTO 6 3 - 10
UHTErpaia
11 | Onpenenennblit uaterpai. Ero cBoiicTaa.
I'eoMmeTpuueckunii CMBICIT ONPEACIEHHOTO HHTErpaia. 6 3 - 10
Pu3nyuecKre U TeOMETPUUECCKUE TPHIIOKEHUS
12 | HecoOcTBEHHBIC HHTETIPAIBI 5 2 - 10
HUmoeo 3a 2 cemecmp 32 16 - 60
Dopma koumpons 2 cemecmp IK3AMEH 36
Bceeo uacos 3a 2 cemecmp 144/ 4 3.e.
HToro mo qpucunimHe (41acoB) 64 | 48 | - 108
HNToro yacos no popmaM KOHTPOJIsI 72
Bcero no aucuuminge 288 /8 3.e.

COJAEPKAHUE TEM JUCIUIIJIMHBbI

Tema 1. Beeoenue ¢ oucuyunauny. Ilonamue ¢pynkyuu. Buowt pynkyuii. Ceoiicmea
dyukyuii.

MaremMarnka - Kak CpeICTBO PEIICHMs NPUKIAIHBIX 3a/1a4, YHUBEPCAIbHBIN S3bIK HAYKH
U DJIEMEHTOM OoO0Iel KynbTypbl. Maremarudeckas KyinbTypa. [loHMmanue o ponmu u Mecte
MaTeMaTUKHd B COBPEMEHHOW IMBWIM3AMK U B MUPOBOH KyiabType. HeobxoauMocTh ymeHUs
JIOTUYECKH MBICIUTb, OINEPUPOBaTh C aOCTPAaKTHBIMH OOBEKTaMH U B YNOTpeOJIEeHUU
MaTE€MaTU4YeCKUX IOHATUN MU BBIPAKEHUS KOIMYECTBEHHBIX M KAaYECTBEHHBIX OTHOLIECHUM
OPUMEHHUTEIBHO K cdepe NpodecCHOHATbHON AeATeNIbHOCTH. MeToIbl, TEXHUKH M TNPOLECCHI
camM0o00pa30BaHMs U CAMOOPIaHU3ALUH MTPH NU3YUYEHUH TUCIUIUIMHBL.

[Tonsitue yHkuMU ogHON nmepeMeHHOoM. O6nacTu onpeneaeHus] U U3MEHEHUs! QYHKIIUH.
OcHoBHble cBoicTBa (yHKUMHA. YeTHOCTh M HEYETHOCTb, BO3pacTaHUWE U YyObIBaHUE,
MOHOTOHHOCTb, MEPUOJUYHOCTh. MakCUMyMbl U MHUHUMYMBbI, HauOOJIblllee U HaWMEHbILIee
3HayeHusa. OCHOBHBIE D3JE€MEHTapHble (QYHKUUMU HX cBoiicTBa. DopMysbl 3I€MEHTApHBIX



byakumii. Crnoxubele ¢GyHKOuH. Metoasl moctpoeHus TpadukoB (ynkmuit. OcCHOBHBIE
CTETICHHBIE MHOTOUJICHBI.

Tema 2. IIpeoen ¢pynkyuu. Ceoiicmea u ghopmynvt 011 npeoenos

Onpenenenue npenena ¢ynkmuu. CBoiicTBa mpeaenoB ¢GyHKIuH. VX moka3aTenbcTBO.
OcHoBHble BHABI  HeompenesneHHocTed. llepBblii  3ameuarenbHbl  npepen.  Bropoit
3aMevarenbHblid npeaen. OcHoBHbIE Gopmyinbl ais npenenoB. CpaBHEHHE OSCKOHEYHO MallbIX
BennunH. CBoiicTBa OeckOHEYHO MajblX. HempepplBHOCTH (yHKIMHM B TOYKE M Ha OTPE3KE.
Touku paspeiBa 1-ro m 2-ro poma. Mx rpadudeckoe mnpeacraBieHue. MeTOIbl BBIUYUCICHUS
IIPE/IEIIOB.

Tema 3. Ilpumenenue npedenos K ucciedo6anuro GyHKyui

[TonsTre acumnToThl rpaduka GyHKIMU. BepTukanbHbie aCUMOTOTHL. [ OpHU30HTaIBHBIC
acuMIToThl. HakmoHHBIE acUMITOTHL. AHaIN3 rpa@uKoB (PYHKIMI C TOMOIIBIO ACHMIITOT.
Hccnenoanue Touek pa3pbiBa GyHKIUN 2-TO pOJa C MOMOIIBI0 aCUMITOT. ACUMITOTHI JUIs
OCHOBHBIX AJIEMEHTapHbBIX (DYHKIIUH.

Tema 4. Ilpouszsoonan pynkyuu. Anzedpauueckue ceoiicmea u ¢opmynsl 01
npPOU3800HBIX

Omnpenenenue mnpousBoAHOM (yHkiuu. OcHOBHBIE CBOicTBa mpou3BogHOM. Hx
noka3atenbcTBo. OcHoBHBIE GopMmynbl nuddepenimpoBanus GyHknuid. X mokazareinbCTBo.
®u3nyecKuil CMBICI NPOU3BOAHOW. l'eoMerpuueckuii CMbICH Ipou3BoAHON. [Ipm3Haku
Bo3pacTaHusd M yObiBaHus (yHKuuu. Kputnueckue toukn QyHkuuu. Touku »KCTpemyMma.
HeoOxonuMble u JocTaTOuHbIE YCIOBUS 3KCTpeMyMoB. MccienoBaHue Ha 3KCTPEMYM.
HauOonpiiee 1 HauMeHblee 3Ha4eHUs GYHKLMU HA 3aJJaHHOM OTpE3Ke.

Tema 5. I'eomempuueckue ceoiicmea npou3eo0nsix 1-20 nopaoka. Hx npumenenue K
ananu3zy zpaguxoe ynkuuii

VYpaBHeHHe KacaTenbHOHN K rpaduky QyHKUUHU. ['eoMeTpudyeckuif CMBICH MPOU3BOAHOM.
OmnpeneneHue yriia HaKJIOHA KacaTelbHOW. YpaBHeHHE HopManu. OmnpeneneHue yria Mexny
IByMs KpuUBbBIMH. HaxokaeHue yria MeEXIy paguyCOM-BEKTOpPOM U JIMHHMEW. IlpunoxkeHus
IOPOM3BOJHON K 33j7adaM reoMeTpuu U MexaHuku. Dopmynsl nuddepeHIupoBaHns HESIBHBIX

GyHKIHIA.

Tema 6. IIpoussoonsie évicuiux nopsaokos. I'eomempuueckue ceoiicmea npou3600HbIX
2-20 nopsaoka

Ompenenenne  MOPOU3BOAHOM  BTOporo  mopsaka.  OmpeneneHue  MPOU3BOIHOM
npou3BOJILHOTO Topsinka. MccnenoBanue rpadukoB GyHKIMNA Ha BOTHYTOCTh U BBITYKJIOCTb.
Touku nepern6a rpaduka Gyakmuu. [IpunoxkeHnss BTOpoil MPOU3BOJHON K 3a/7auaM T€OMETPUHU
u MexaHuku. Pa3noxxenue Gpynknuii B crenenHoi psaa. Psa Makmopena. Psin Tefinopa.

Tema 7. Ilpumenenue npou3e00HbIX K UCCTIE006AHUI0 U NOCMPOCHUIO ZPAPUKOE
¢ynxyui

Teopema Pomra. Teopema Jlarpanka o KoHeduHOM mnpupameHnd. Teopema Komm.
[TpaBuno Jlonurans uis packpbITUS HeompeaeldeHHocTel mpeaenoB ¢yHkuuid. McciaenoBanue



(GyHKLIUI Ha BO3pacTaHue M YObIBaHHME, HA BOTHYTOCTb U BBINYKJIOCTb. I[locTpoeHune acumnroT
¢ynkuunii. KpuBnsna minockoii kpuBoii. [nan monHoro nccienoBanus GyHKIUU U TOCTPOCHHS &
rpaduka.

Tema 8. Tughpepenyuanst nepsozo u evicuiux nopsaoxkos. Ux ceoiicmea u ghopmynoi

Omnpenenenne auddepennnana 1-ro mopsaka. OcHOBHBIE cBoiicTBa auddepeHnunana.
['eomerpuueckuii cmbici. Ilpumenenue nuddepeHnnana K NPUOTMKEHHBIM BBIYHCICHUSM
¢ynkuuii B 3agaHHbIX Toukax. Onpenenenue quddepennnana 2-ro ¥ MpOU3BOJILHOTO HOPSIKA.
PexyppenTasie popmyitbl 11 nuddepeHinaios.

Tema 9. IIpouszeoonvie u oughghepenyuanvt hynxkyuii 08yx nepemennvix. Ilonnuwii
oughghepenyuan

Onpenenenue (GyHKIMH OBYX NepeMeHHbIX. OOjacTe ompenencHuss (QYHKIHH JBYX
NepeMEeHHbIX. JIMHUM W TIOBEPXHOCTH YpOBHsA. YacTHBIE TPOM3BOIHBIE MEPBOTO TMOPSJIKA.
[Monueii  muddepeniman GyHKIUM JABYX [EpPeMEHHBIX. YacTHbIE MPOU3BOIHBIC U
muddepeHIManel BeICUX MOpAnkoB. [(uddepeHurpoBane CIOXKHBIX U HESIBHBIX (DYHKIHM.
OkcTpeMyM (DYHKIMH JIBYX MEPEMEHHBIX. Y CJIIOBHBIN 3KkcTpeMyM. Hambosbiiee 1 HauMeHbIIee
3HaueHUs (YHKIIUU B 3aMKHYTOH 00JIaCTH.

Tema 10. Ilepeooopasznan. Heonpeodenennwtii unmezpan. Ocnoguvie popmynsl u
ceolicmea HeonpeoeleHH020 unmezpana

Omnpenenenue  mepBooOpa3HOM W HeompeaeleHHOro  uHrerpana.  CpoiicTBa
HEOIPEJEICHHOro  uHTerpana. Ta0numa  OCHOBHBIX — MHTerpanoB. HemnocpencrtBeHHoe
UHTErpupoBanue. Meron 3ameHsl niepeMeHHor. MHTerpupoBanue 1o gactsam. MHTerpupoBanue
panuoHanbHBIX JpoOeil. HWHTerpupoBaHue wuppanvoHanbHbIX (yHKUIUN. WHTerpupoBaHue
TPUTOHOMETPUUECKUX QYHKIMMI. TpUroHoMeTpuyecKue noCTaHOBKH.

Tema 11. Onpeoenennviit unmezpan. E2o ceoiicmea. I' eomempuueckuii cmoicn
onpedenennozo unmezpana. Pusuueckue u 2eomempuyecKue nPUIONHCEHU

Ompenenenue omnpeaeneHHoro uHTerpaita. @opmyna Herotona-Jleitonuma. OcHOBHBIE
CBOMCTBA OMNPEJEICHHOr0 HMHTerpana. ['eoMerpuueckuil cMbIci. MeToJ 3aMeHbl NepEeMEHHOU
JUIsl ONIPENENICHHOr0 MHTerpayia. MHTerpupoBaHrue Mo 4acTsAM JUIsl ONpPEAEICHHOT0 MHTErpaia.
®u3nuecKue U reOMeTpUUECKUE MPUIIOKEHUS 11 ONPEACIIEHHOIO UHTErpaia.

Tema 12. Hecoocmeennvle unmezpanvl

[ToHsiTHE HECOOCTBEHHOTO HHTCrpaia. CXO,HHHIHCCH U pacxogsamuccs HECOOCTBCHHEIC
HHTCrpaJibl. HpI/I3HaKI/I CpaBHCHHUA I HECOOCTBEHHOI'O HUHTETpaia. MeTtoasl BBIYHCICHUS
HECOOCTBEHHBIX HHTCT'PAJIOB.

7. IPUMEPHASI TEMATUKA KYPCOBBIX PABOT
KypcoBas pabora He mpeaycMoTpeHa

8. ®OH/I OLIEHOYHBIX CPEJCTB MO JUCHMUILIMHE: Tpunokenne 1.



9. YYHEBHO-METOANMYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHUE
JUCIUIIJIMHbI:

9.1. PexoMenayemasi JuTeparTypa:

1. Abpamsn, A.B. HenpepeiBHas MaremaTHka: TEOpHs UM IpaKTHKA:  Ipenel
MOCJICIOBATEILHOCTH M TIpeaes (YHKIHMH, HeNpepbiBHbIE W nuddepeHnupyembie GyHKIun /
A.B. Abpamsn ; IOxHbII denepanbHplii yHuBepcuTeT. — PoctoB-Ha-Jlony ; Taranpor : FOxHbIi
dbenepanbHblil yHEBEpCcHUTET, 2018. — 254 c.

Pexxum noctyma: http://biblioclub.ru/index.php?page=book&id=499452

2. Kparkmii kypc Bbicmeid wmarematuku @ ydeOnuk / K.B. bangun, @.K. bangun,
B.M. Ixxedbdans u ap. ; mox obmr. pen. K.B. banauna. — 2-¢ uzn. — Mocksa : JlamkoB u K°,
2017.-512 c.

Pexxum nmocryna: http://biblioclub.ru/index.php?page=book&id=450751

3. Konnosa, JLII. MaremaTuyeckuii aHaiau3: MPAKTUKO-OPUEHTHUPOBAHHBIA KypC C

JJIEMEHTAaMH KEWCOB: y4eOHHMK /I OakajgaBpuaTa Mo HampapieHusM mnoarotoBku 38.03.01
«OxoHomuka» u 38.03.02 «Menemxment» : [16+] / JLII. Konnosa, A.A. Psiio, UK. Crenansu
; ®unaHcoBblli yHuUBepcutTeT mnpu lIpaButenbctBe Poccuiickoit ®Depepannu (DPuHAHCOBBIN
yHuBepcuteT). — Mocksa : [Ipomereit, 2019. — 281 c.

Pexxum nmoctyna: http://biblioclub.ru/index.php?page=book&id=576050

4. [TonsikoBa, T.C. WcTopus MareMaTwuky : MEPHOJ MATEMaTHKH IOCTOSHHBIX BEITUYMH.

Maremaruka JpeBHeid I'penmum: kparkwmii odepk : [16+] / T.C.IlomskoBa ; HOxHbIid
benepanbHblil yHUBEpPCUTET, IHCTUTYT MaTeMaTHUKU, MEXaHUKUA U KOMITBIOTEPHBIX HayK uMm. H.
. Boposuua. — PoctoB-nHa-Jlony ; Taranpor : FOxwusiii henepanpubiii yausepcutet, 2018. — 103
c.

Pexxum noctyma: http://biblioclub.ru/index.php?page=book&id=570876

5. CaxapoBa, JI.B. Maremaruka : yuebnuk : [16+] / JL.B. CaxapoBa ; PocroBckuii

rocynapcTBeHHbIN 3koHOMu4eckuil yHuepcuteT (PMHX). — PocroB-Ha-/lony : M3parenscko-
nonurpapuyeckuit kommieke PI'DY (PUHX), 2017. - 116 c.

Pexxum noctyna: http://biblioclub.ru/index.php?page=book&id=567421

6. Tyranbaes, A.A. Jlunelinas anre6pa : yueOHoe mocooue / A.A. TyranbaeB. — 2-¢ 3.,
crep. — Mocksa : ®nunTa, 2017. — 75 c.

Pexxum nmoctyma: http://biblioclub.ru/index.php?page=book&id=115141

9.2. TlepeuyeHb WH(POPMANMOHHBLIX TEXHOJOTHH, HMCHOJb3YeMbIX NPH OCYIIECTBICHUH
o0pa3oBaTe/IbHOIO MpoLecca MO0 IMCUMIUIMHE (MOAYJK), BKJKYAs IepevYeHb
JIMIIEH3UOHHOTO ¥ CBOOOHO PACIPOCTPAHSIEMOI0 IPOrPAMMHOI0 o0ecrieYeHusl.

IIpu ocymiecTBiaeHHH 00pa30BaTEIBHOrO Ipoliecca MO JaHHOM  y4eOHON AMCLMILIMHE
IPEOIaraeTcsl UCIoJIb30BaHHE:
JInnensnonHoe W CcBOOOJHO  pacHpoCTpaHsieMOe  NPOrpaMMHOe
o0ecrieyeHne, B TOM YHCJIe 0TE4eCTBEHHOI0 IPOU3BOACTBA:

1. Windows 10 Pro Professional (lorosop: Tr000391618, Jluuensus: V8732726);

2. Microsoft Office Professional Plus 2019 (/lorosop: Tr000391618, JlumeH3us:
\V8732726);

3. Bpaysep Google Chrome;

4. Bpayzep Yandex;


http://biblioclub.ru/index.php?page=book&id=499452
http://biblioclub.ru/index.php?page=book&id=450751
http://biblioclub.ru/index.php?page=book&id=576050
http://biblioclub.ru/index.php?page=book&id=570876
http://biblioclub.ru/index.php?page=book&id=567421
http://biblioclub.ru/index.php?page=book&id=115141

9.3.

5. Adobe Reader - mporpamma st IpOCMOTpa, IMeYaTd ¥ KOMMEHTHPOBAHHUS JTOKYMEHTOB
B ¢popmare PDF

Hepeqeﬂb COBPEMEHHBIX leO(i)CCCI/IOHaJILHLIX 0a3 JaAHHbIX, HHq)OpMaIIHOHHBIX

CIIPABOYHBIX CHCTEM H PpecypcoB HH(POPMALHOHHO-TEJEKOMMYHHKALIMOHHON cCeTH
«HHTepHEeT»

10.

11.

https://biblioclub.ru/- yausepcurerckas oudauoreunas cucrema online bubiarokny6.py
http://window.edu.ru/ - equHOE OKHO JOCTYIA K 00pa30oBaTeIbHBIM pecypcam
https://uisrussia.msu.ru/ - 6a3sl JaHHBIX U AHAJMTUYECKUX MYOJIMKALUI YHHBEPCUTECTCKOM

UH(POPMALIMOHHOM cucteMsl Poccus

https://www.elibrary.ru/ - snekrponno-6mbamoTeunas cuctema eLIBRARY.RU,
KpynHeiimas B Poccuu ayiektpoHHas OMOIMOTEKa HAYYHBIX TyOIHKAIUit
http://www.consultant.ru/ - cnpaBounas paBoBas cucrema Koncymnprantllmtoc
https://gufo.me/ - cpaBounas 6a3a sHuukIONEAN U ciaoBapeir Gufo.me
https://slovaronline.com - mowckoBas cucTeMa IO BCEM JOCTYIHBIM CIOBapsM M
SHIUKIIOICHSIM

https://www.tandfonline.com/ - xosekius xypHaioB Taylor&Francis Group Bkitodaer B
ce0st OKOJIO JIBYX THICSY JKYpPHAJIOB H Oosiee 4,5 MJIH. cTareil 1Mo pasjndHbBIM 00J1acTsIM
3HaHUHI

http://www.mathnet.ru - coBpemennas nadopMairoHHas 6a3a, MpeaI0CTaBISIONAs

POCCHICKMM U 3apyOeKHBIM MaTeMaTUKaM pa3JIMuHble BO3SMOXHOCTH B ITOMCKE
uH(pOopMaLuu 0 MaTeMaTH4eCKOH >ku3HHU B Poccun «O061mepoccuiickuii MareMaTH4eCKHi
nopran Math-Net.Ru»

http://hijos.ru/ - caiit «kMatematuka, KOTOpasi MHE HPAaBUTCS» — MaTePHAJIbI IS
CaMOCTOSITENIFHOTO U3YUEHHSI MAaTEMAaTUKHA CO MHOXKECTBOM MTPUMEPOB U 33124 JJIs
CaMOCTOSITEJILHOTO PELIeHUs, OJMMITUAIHbIC 3a]1a4l, MHTEPECHbIE CTaThU O MaTEMAaTHUKe,
00y4eHHH U 00pa30BaHMU.

Webmath.ru - o6pa3oBatenbHbIil mopTain 1uist CTYACHTOB, a0UTYPUEHTOB U IIKOJIBHUKOB.
Ha caiite Haxoasrcs 6osee 50 oHNnaiH KaIbKyISTOPOB, KOTOPHIE MOTYT IOMOYb
yUYaIIUMCS pEIINTh 33/1a49H 110 MaTeMaTHKe, anredpe, reoMeTpuH, (prusnke, TeOpun
BEPOSITHOCTH U MHOTHM JIPYTHM MTPEIMETAM.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCOUIIJINHbI

1. OO6opynoBaHHble y4eOHBIE ayAUTOPUH, B TOM UYHCIE C HCIOJIb30BAaHHUEM

BUJICOTIPOCKTOpPA M TMOAKIIOUEeHHEM K ceTu «MHTepHeT» M [OCTYNOM B DIEKTPOHHYIO
nH(popMaMoOHHO-00pa3oBaTebHYI0 cpeny MucTuTyTa.

2. Ay,Z[I/ITOpI/II/I JJISI CaMOCTOSTEIbHOM pa6OTH C INOAKIIFOYCHHUEM K CCTHU ((I/IHTepHeT» u

JIOCTYIIOM B 3JIEKTPOHHYIO HH(POPMALMOHHO-00pa3oBaTeabHyto cpeny MHctuTyTa.

3. KOMHLIOTGpHLIfI Ki1aCC C TIIOAKIOYCHHEM K CCTHU ((I/IHTepHCT» H JO0CTyllOM B

AIIEKTPOHHYIO HH(OpMaLMOHHO-00pa3oBaTenbHyto cpeny MHcTuTyTa.

4. Aynuo u Buaeoanmnaparypa.


https://biblioclub.ru/
http://window.edu.ru/
https://uisrussia.msu.ru/
https://www.elibrary.ru/
http://www.consultant.ru/
https://gufo.me/
https://slovaronline.com/
https://www.tandfonline.com/
http://www.mathnet.ru/
http://hijos.ru/
http://hijos.ru/
http://www.webmath.ru/
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YuebHast ayauTopusi Ui TPOBEIACHHUA  YUEOHBIX 3aHATHHA. AyIUTOpUS  OCHAICHA
000py/1I0BaHUEM U TEXHUYECKUMHU CPEACTBAMU OOYUEHHUS:

a) yueOHOI MeOeIbIO: CTOMBI, CTYJbS, TOCKa MapKepHas yueOHas

0) cranuoHapHBIM IMKPOKOGOpPMATHBI MyinbTUMeana-npoektop Epson EB-X41, »skpan,
KOJIOHKH

B) | KoMmMIbIOTEp, NOAKIIOUEHHBIH K cetn «VHTepHeT», ¢ o0ecmeyeHneM J0CTyna B

3JIEKTPOHHYIO HH(MOpMaImoHHO-00pa3oBaTenbHy0 cpeny AHO BO «MHcTtutyTr OM3Heca
JA3aiHAY

Ne 402

[Tomemenue Juisi CaMOCTOSITENIbHOM paboOThl. AyAuTOpUsl OCHAalleHa OOOpYIOBaHHUEM H
TEXHUYECKUMU CPECTBAMU O0yUCHHUSI:

a) yu4eOHOM MeOesIbIO: CTOJIBI, CTYJIbS, TOCKa MapKepHas ydeOHas

0) cranMoHapHBIN MUPOKOGOPMATHBIM MynbTUMeAua-IpoekTop Epson EB-X41, »skpan,
KOJIOHKH

B) 11 KoMmbplOTEpOB, MOJKIIOUEHHBIX K ceTu «MHTepHeT», ¢ obecrmeueHHeM J0cTyna B
AJNIEKTPOHHYI0 HH(pOpMannoHHO-00pa3oBarenbHyio cpeny AHO BO «MuactuTyT OM3HEca u
nau3aiiHa

11. METOAUYECKHUE PEKOMEHJALIUUA U1 OBYUYAIOLIIUXCA
11O OCBOEHUMIO JTUCHUITJIMHBI

IIpoayKTUBHOCTh YCBOEHHS Y4e€OHOro Marepuajsa BO MHOIOM  OIpeNeNsercs
WHTEHCUBHOCTBIO U Kau€CTBOM CaMOCTOSITEILHOM paboThl cryaeHTa. CaMocTosTeNibHas paboTa
npeamnonaraetT  (GpOpMHpPOBaHUE KYJIbTYpPHl YMCTBEHHOTO TpyJa, CaMOCTOSITEILHOCTH U
WHHUIMATUBBI B TIOUCKE U IPUOOPETEHUH 3HAHUN; 3aKpETICHIE 3HAHUH M HaBBIKOB, MOJTYYEHHBIX
Ha BCeX BHJAX Yy4YeOHBIX 3aHATHI; MOATOTOBKY K TPEACTOSANIMM 3aHATHSM, SK3aMEHaM;
BBINOJIHEHNE KOHTPOJIBHBIX PadOT.

CamocToATeNnbHBIM Tpya pa3BUBaeT TakKWe KayecTBa, KaK OPraHM30BaHHOCTH,
JTUCHUTUTMHUPOBAHHOCTbD, BOJIIO, YIIOPCTBO B JOCTHKEHUM IOCTABJICHHON 11€7H, BbIpa0OaThIBaeT
YMEHUE aHaJIU3UPOBaTh (PAKTHI U SIBICHUS, YUUT CAMOCTOSTEILHOMY MBIIUIEHHUIO, YTO MIPUBOJUT
K pPa3BUTHIO W CO3JAaHHIO COOCTBEHHOTO MHEHHS, CBOHMX B3IJIZOB. YMeHHe paboTaTh
CaMOCTOSITEIFHO HEOOXOJMMO HE TOJIBKO JUIS YCIIENTHOTO YCBOGHHS COJEpXaHWUA Y4eOHOU
IIPOrpamMMBl, HO U I JaJbHEHIIEH TBOPYECKON JEATEIBHOCTH.

OcCHOBY caMOCTOSITEIbHON padOTHI CTyJEHTa COCTaBJIseT padoTa ¢ yueOHOM M Hay4dHOUH
aurepatypoil. M3  ombita  paboThl ¢  KHUTOH  (TEKCTOM) CleyeT OmpeieieHHas
[OCJIEI0BATENbHOCTh  JACWCTBUIM, KOTOpPOM 1enecooOpa3Ho mpujepxkuBarbed. CHauana
IpOYNTaTh BECh TEKCT B OBICTpOM TeMmie. Lleab Takoro YTeHHs 3aKJIIOYaeTcss B TOM, YTOOBI
co3znath oOmiee mpejacraBieHue o0 HM3ydaeMoM (HE 3alOMUHATh, a TOHATH OOIMHA CMBICIT
IPOYMUTAHHOTO0). 3aTeM MPOYUTATh BTOPUYHO, O0Jiee MEIIEHHO, YTOOBI B X0/1€ YTCHUS MOHSTh U
3alIOMHUTH CMBICTT KQKJ0U (pa3bl, KAKIAOTO TOJI0KEHHUS H BOIIPOCA B TIETIOM.

UreHne NPUHOCHT TONB3y W CTAHOBUTCA MPOAYKTHBHBIM, KOT/Ia COIPOBOXKIACTCS
3aMUCSIMH. JTO MOXET OBITh COCTABIICHHE TUIaHA MPOYNUTAHHOTO TEKCTA, TE3HWCHI MJIM BBIMHCKH,
KOHCIIEKTHPOBaHKE U Jp. BrIOOp BUIa 3amucy 3aBUCHT OT XapakTepa W3y4aeMoro Marepuaia u
neneit paborel ¢ HUM. Ecnu comepkaHue marepuanga HECJIO0XKHOE, JIETKO YCBAaUBaeMoOe, MOXKHO
OTPaHUYUTHCS COCTaBJIEHUEM IulaHa. Eciau Marepuain coepKUT HOBYIO M TPYJIHO YCBAaUBaeMYIO



nH(popMaIuo, 1eaecoo0pa3Ho ero 3aKOHCTIEKTHPOBATh.
Pe3ynbpTaThl KOHCIEKTUPOBAHUS MOTYT OBITh IIPEJCTABIICHBI B pa3IMYHBIX (hopmax:
- Ilnan — »3TO cxeMa MNPOYMUTAHHOTO MaTepuana, KpaTkuil (WM MOoApPOOHBIIN)
[IEpEYEeHb BOMNPOCOB, OTPAXKAKOUIUX CTPYKTYpY M  MOCIEAOBATEIBHOCTH
Matepuana. [TogpoOHO coCTaBICHHBIN MIaH BIIOJIHE 3aMEHSIET KOHCIICKT.
- KoHcmeKkT — 3TO CHCTEMaTH3UPOBAHHOE, JIOTMYHOE W3JI0KEHHE MaTepuaia
HCTOYHMKA. Pa3inuaroTcs yeTblpe THIa KOHCIIEKTOB.
- IlIaH-KOHCIEKT — 3TO pPAa3BEPHYTHIM JACTAIM3UPOBAHHBIA IUIAH, B KOTOPOM
JIOCTaTOYHO MOAPOOHBIE 3alKMCHU MPHUBOJATCS MO TEM IYHKTaM IUIaHa, KOTOpbIE
HYKJIaIOTCS B TIOSICHEHUU.
- TekcryajJbHblii KOHCIEKT — 3TO BOCIPOU3BEACHHE HamOojee Ba)KHBIX
MOJIOKEHUN U (PaKTOB HCTOYHHKA.
- CBO0OIHBIH KOHCHEKT — O5TO 4YeTKO MW KpaTtko CGOpMYIHpPOBaHHBIC
(M3510’)kEHHBIC) OCHOBHBIC IOJIOKEHHSI B PE3YJIbTAaTe TIYOOKOTO OCMBICIHUBAHHS
Martepuanga. B HEM Moryt npucyTrcTBOBaTh BBINMCKH, LIMTATbhI, TE€3HUCHI; YacTb
MaTepuasa MOXKET OBbITh MIPE/ICTAaBICHA IJIAHOM.
- TemaTnyeckuili KOHCHEKT — COCTaBJIIETCS Ha OCHOBE U3YYEHHUs psja
HCTOYHUKOB U JaeT 0oJiee WM MEHEE UCUEPIbIBAIOIINN OTBET 110 KaKOH-TO CXeMe
(Bompocy).
B npouecce wu3ydeHuss wmarepualia HMCTOYHUKA, COCTABIEHUS KOHCIEKTa HYXKHO
00s3aTeNbHO MPUMEHSATH Pa3IMYHbIC BBIACIEHUS, MT013ar0JIOBKH, CO3/1aBas OJIOYHYIO CTPYKTYPY
KOHCIEKTa. DTO JeNlaeT KOHCIEKT JIETKO BOCIPUHUMAEMbBIM, YIOOHBIM ISl paOOTHI.

[TonroToBka K MpakTUYECKOMY 3aHSITHIO BKJIIOYAET 2 HTara:
IIepBblit 3Tan — OpraHU3alMOHHBIN;
Bropoii atam - 3akpemienne u yriay0jaeHne TEOpeTUUECKUX 3HAHH.
Ha mepBoM »JTame CTyIeHT IUIAHHPYET CBOKO CaMOCTOSITEIBbHYIO paboTy, KOoTopas
BKJTIOYAET:
- ySCHEHHE 33/IaHUs Ha CAMOCTOSATENBHYIO paboTy;
- 1noadop peKOMEHI0BAaHHOM JIUTEPATYpPHI;
- COCTaBJeHME IUIaHa paboOThl, B KOTOPOM ONPEAEISAIOTCS OCHOBHBIE ITYHKTHI
MPEJCTOSIIEH TOATOTOBKH.
CocraBieHue miaHa JUCUUIUTMHUPYET U MOBBIIIAeT OPraHu30BaHHOCTD B padoTe.
Bropoii aTam BKIII09aeT HEMMOCPEICTBEHHYIO TIOATOTOBKY CTY/IEHTa K 3aHsATHIO. HaunHaTh
HA/I0 C W3y4YeHHs] PEKOMEHIIOBAaHHOW JmTepaTypbl. HeoOXoIuMO MOMHHTH, YTO Ha JIEKIUH
O0OBIYHO paccMaTpUBaeTCsl HE BECh MaTephall, a TOJNBKO ero 4actb. OcTaipHas €ro 4acThb
BOCTIOJIHSIETCSI B TIPOILIECCE CAMOCTOSITENIbHOW paboTel. B cBs3m ¢ »TEM  pabota ¢
PEKOMEHIOBaHHOW JuTeparypoit obsi3atenbHa. Ocoboe BHUMaHUE MPH ITOM HEOOXOAMMO
0o0paTuTh Ha COJIep’KaHHE OCHOBHBIX TOJIOKEHUH M BBIBOJIOB, OOBSCHEHHE SIBJICHUN U (DaKTOB,
ySCHEHHE TNPAKTUYECKOTO TNPUIOKEHUS pPAacCMaTpUBaeMbIX TEOPETHYECKHX BONpPOcOoB. B
nporecce 3TOM pabOThl CTYAEHT JOJDKEH CTPEMHUTHbCS TOHATh M 3allOMHUTH OCHOBHBIE
MOJIOKEHUS PacCMaTpUBAeMOro MaTepuaa, IpuMepsl, MOSCHSIOIINE ero, a TAKKe pa3o0parbes B
WLTIOCTPATHBHOM MaTepuae.
3akaHYMBATh TOATOTOBKY CJIEIyeT COCTaBJICHHWEM IUIaHa (KOHCIIEKTa) MO HM3y4aeMOMY
MaTepuaiy (Bompocy). TO MO3BOJISIET COCTaBUTh KOHIIEHTPUPOBAHHOE, CKATOE MPEACTaBICHUE



M0 U3y4aeMbIM BOIPOCAM.

B mporiecce moAroToBKY K 3aHATHSIM PEKOMEHIYETCSl B3aNMHOE 00CYKIeHUE MaTepuaa,
BO BpeMsl KOTOPOTO 3aKPEIUISIIOTCSA 3HAHUA, a TaKKe MPUOOpeTaeTcsl MpaKkTUKa B U3JIOKEHUU U
Pa3bACHCHUU ITOJYUCHHBIX 3H3,HHI>1, Pa3BUBACTCA pCUb.

[Tpu HEOOXOAMMOCTH CIIEAYET 00pamaThCs 3a KOHCYIbTAIMEH K TpenoaaBareno. s Ha
KOHCYJIbTAIINIO, HEOOXOAUMO XOPOIIO MPOAYMAaTh BOIPOCHI, KOTOPHIE TPEOYIOT pa3bsICHEHHUS.

Memoouueckue pekomenoauuu ona ooyuarouwjuxca ¢ OB3 u uneanuoos
N0 0C80EHUIO OUCHUNTUHDBL

OOyuvaromuecs M3 4YUCIa HMHBAIMIOB W JIUI C OrPAHUYECHHBIMH BO3MOKHOCTSIMHU
3I0pPOBbSI HMMEIOT BO3MOXKHOCTh HW3ydyaTh JUCHMIUIMHY [0 WHIMBHIyaJbHOMY IUIaHY,
COTJIaCOBAaHHOMY C MPEIOo/aBaTeIeM U JeKaHATOM.

OcBoeHne TUCHMIUIMHBI MHBAIMIAMH W JIMLIAMH C OTPAHUYCHHBIMHA BO3MOXXHOCTSIMH
3JI0pPOBbsl OCYIIECTBIISIETCS C HCIOJIB30BaHHWEM CPEICTB OOydeHHs OOIIEero W CrenuaIbHOro
Ha3HAYCHMUSL.

[Ipu ocBOEHUM AUCUUIUIMHBI HHBAIHUIAMU U JIMLIAMU C OTPAHUYEHHBIMU BO3MOXHOCTSMU
3MI0pOBBSI TI0 WHAWBUAYAJIBHOMY IUIAHY NPEAIONararoTcs: H3y4YeHHE AUCUUIUIMHBI C
UCIONIb30BaHWEM  HMH()OPMALIMOHHBIX  CPEACTB;  HMHAMBHUIYalIbHBIE  KOHCYJIbTAlUM  C
npenojasaresieM (pa3bsiCHEHHE y4eOHOTO MaTepHualia W YyriIyOJIeHHOEe H3ydyeHHE MaTepHuala),
WHAMBHUAyallbHAs CAMOCTOSITENIbHAsA padoTa.

B mnpomecce oOyueHHs CTyIeHTaM M3 4YHCIa WHBAIMAOB M JIML C OrPaHUYCHHBIMHU
BO3MOXXHOCTSIMU 3JI0pOBbs MH(OpMAIMS MpenocTaBisercs B ¢GopMax, aJalnTHPOBAHHBIX K
OTPaHUYEHUSM HX 370POBBS H BOCTIPUSATHS WH(POPMALINN:
nsa nuy ¢ Hapywenusmu 3peHus:

— B I1€YaTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe IEKTPOHHOTO TIOKYMEHTA (C BO3MOXKHOCTBIO YBEIHUEHUS MPUPTA).

B cnyuae HeoOXoauMocTH HHPOPMAITHS MOXET OBITh ITpeIcTaBicHa B popme ayauodaiina.
nsa nuy ¢ napywenusmu ciyxa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

Jnsa auy ¢ napyuenusmu onopHo-08UamenbHo20 annapama.

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBI TepeuyeHb MOXET ObITh KOHKPETH3HMpPOBaH B 3aBUCUMOCTH OT KOHTHHIEHTa
o0ydJaronuxcs.

WuauBuyanbHble KOHCYJIbTAllUM C TpenojaBaTeleM IPOBOAATCA IO OTACIBHOMY
pacnucaHuio, YTBEp)KJICHHOMY 3aBeAyIOIMM Kadeapoil (B COOTBETCTBUHM C WHAWBUIYATbHBIM
rpauKOM 3aHATUH 00ydaroLerocs).

WupuBuayanbHas caMOCTOSITENbHAsT paboTa 00yJatoniXcsl IPOBOJANUTCS B COOTBETCTBUHU
¢ paboueit mporpaMMoi JUCHUIUIMHBI U MHIUBUIYaIbHBIM IPa(QUKOM 3aHATHH.

Tekymmii KOHTPOJNb TO TUCHMIUIMHE OCYIIECTBISIETCS B COOTBETCTBHU C (POHIOM
OLIGHOYHBIX CPEJACTB, B (popMax aJaNTHPOBAHHBIX K OTPAaHMYCHHUSM 3/0POBbSI U BOCIPHUATHUS
uH(popMaluu 00yJarOLIXCs.
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Pe3ynrvmamul 00yuenusn no oucyuniune

Ko u HaumeHOBaHUe NuaukaTopsl Pe3yabTaThl 00yyeHHs
KOMIIETEHIIUH AOCTHIKCHHUSA
KOMIeTeHIIHH
YK-1 YK-1.2. 3HaeT: 0COOCHHOCTH MPUMEHCHHS
Criocoben Hcnonb3yeT CHCTEMHBIH CUCTEMHOTO TIOJIX0/Ia JIJISl PEIICHHUSI

OCYIICCTBIIATD ITOUCK,

KPUTUYECKHUM aHAJIU3 U

cuHTe3 uHbopManuuy,

MMPUMCHATH CHCTEMHBIHN

MOAXO/ JIJIs1 PEIICHHS
IIOCTAaBJICHHBIX 33124

MOAXOJ IJIs1 PEIICHHS
IIOCTAaBJICHHBIX 33124

3aaad

IIOCTaBJICHHBIX 3a1a4
YMmeer: npuMeHATh CUCTEMHBIN
IIOAXOJ JUISl PELIEHUS II0CTABIEHHBIX

BJI&[[EET: HaBBIKOM ITPUMCHCHU A
CUCTCMHOI'O IMoaxoda AJIsd pCIICHUSA
ITOCTABJICHHBIX 3aJa4

Iloxkazamenu OUEHUBAHUA pe3)/ibmamoe oﬁyuenu}l

[Ixama onieHnBaHus

HEYIOBJIETBOPUTEIILHO | yJIOBIETBOPHUTEIIBHO XOPpOIIIO OTJINYHO
He 3naer: B neaoM 3Haet: 3HaeT: 3naer: 0COOEHHOCTH
0COOEHHOCTH 0COOEHHOCTH 0COOEHHOCTH IPUMEHEHUS

MIPUMEHEHUS MIPUMEHEHUS MIPUMEHCHUS CHCTEMHOTO MOJX0/1a

CHCTEMHOTO IOJX0J1a
JUISL peLIeHUst
IIOCTABJICHHBIX 3a1a4
He ymeer:
HpI/IMeHﬂTI)
CHCTEMHBIN MOIXO0.
JUISL pELICHUS
MOCTaBJICHHBIX 3a1a4
He Baaneer:
HaBLIKOM
HpI/IMGHeHI/Iﬂ
CHCTEMHOTO MOJX0/1a
JUISL pEICHUS
MOCTaBJICHHBIX 3a1a4

CHUCTEMHOTI'0 M0JIX0/1a
JUTSL pEIICHUS
IIOCTABJICHHBIX 3aJ1a4,
HO JIOITYCKaeT TpyOnie
OIINOKH

B uesom ymeer:
MNPUMCHATH
CUCTEMHBIN TIOJIXO]]
JUTSL pETIICHHUS
MOCTaBIIEHHBIX 3a7ad,
HO JIOMTYCKaeT Irpyobie
OIINOKHU

B nesiom Baajgeer:
HABBIKOM
MMPUMCHCHUA
CHUCTEMHOTI'0 MTO/IX0/1a
JUTSL pEIICHHUS
MOCTaBIIEHHBIX 3a7ad,
HO JIOMTYCKaeT Irpyobie
OIINOKHU

CHCTEMHOTO IOJX0J1a
JUISL pelIeHUs
MOCTaBJICHHBIX 3a/1a4,
HO MHOT/A JIOIYCKaeT
OIINOKHU

YmMmeer:

MPUMEHSTh
CHCTEMHBIN MOIXO0/]
JUISL pELICHUS
MOCTaBJICHHBIX 3aJ1a4,
HO WHOTIa
HCHBITBIBACT
3aTPYyIHECHUS
Biajgeer: HaBBEIKOM
MIPUMEHEHHUS
CHCTEMHOTO IT0AX0/1a
JUISL pEUIEHUS
MOCTaBJICHHBIX 3a]1a4,
HO WHOTIa
HUCHBLITBIBACT
3aTPyJIHECHUS

JUISL pelIeHUs
IMOCTaBJICHHBIX 3a1a4
Ymeer: NpUMEHATH
CHUCTEMHBIN ITOAXO0]
JUTSL peleHust
IIOCTABJICHHEIX 3a7a4
Buaajgeer: HaBBEIKOM
MIPUMEHEHUS
CHCTEMHOTO IOX0J1a
JUTSL peleHus
IIOCTABJICHHEIX 3a7a4




Ouyenounvie cpeocmea

3aganus AJ1s TEKYILEro KOHTPOJIsA

Ipumep 3amau
Bapuanr 1.

1. HaiiTu yka3aHHbI€ NPEEIbl, HE MOJIb3YSACh MpaBuiaoM JlonmuTamns

i x?—6x+8 PR 3x2+8x—3
2 x02 X2 — 8x + 12 )xl’rzl3(\/—2—x—\/4+x)

iy CO5% — (c05%)* lim ((3x — 2) [In(2x — 1) — In(2x + 1)]
B) x_lgl X sin2x r) x1_>r23( x e n(ex oy

2. HailTu ykazaHHbIE NpeAEIbl, UCIOJbB3YS NpaBuiio Jlonurans

. x® —6x%+5 P 1—4x—e™*
D I e 12 ) = sy

3. Haiitu npousBoanbie QyHKINH

15x

a) y=+9+18x2 6) 3/=3\/x__|_5—15-3(x+5)2
4. Haiitu Haubospliee 1 HAUMEHbIlIee 3HaYeHUs (PYHKINN
x+6
f® =13
Ha oTpe3ke [—5, 5].
5. Jns pyHkuuu
X +2x-9

R

HalTHU:
a) TOYKHM 3KCTpEMyMa U SKCTpeMyMbl QyHKIIMK;  0) ypaBHEHHUS BCEX aCHUMIITOT.

Bapmuanr 2.

1. Haiitu YKa3aHHBIC ITPEACIIbI, HC IMOJIb3YSACH IPABUIJIOM Jlonurans

i x? —11x + 10 & 1 V3i—x—+vVx—1
a) lim 2 —8x + 7 ) lim 2x2—7x+6




_ 5
B) lim cosx — (cosx) r) Jli_)rrolo((x —4)[In(2 —3x) —In(5 — 3x)])

x—0 x?

2. HailTu yka3aHHbIE NIpEAEIbl, UCIIOB3YS NpaBuiio Jlonurans

" x3—11x2+ 10 P e X +2x—1
2) *01 %3 — 8x? +7 ) #30 sin? 4x

3. Haiitu npousBoaubie PyHKITUI

-3 Y2 +x)?

3x
a =7 — 14x2 0 =—
) Y ) Y=

4. Haiitu HanOoubliiee 1 HaMMEHbIIIee 3HaUeHUsl QYHKITUU

x+3
flx) = Z17
Ha oTpe3ke [—3, 7].
5. s dyHKIMU
x? +4x — 14
YT Tx =25
HaUTH:
a) TOYKHU IKCTPEMyMa U IKCTPEMYMBI () YHKIIUH; 0) ypaBHEHHS BCEX aCUMITOT.

OrieHka 3a KOHTPOJIBHOE 33JIaHU€ MPOU3BOIUTCS 10 MATHOATEHOM IIIKaJIe.

IIpumep TecTOBBIX 3aaHUI

Nel.
= cns3 x
[TpousBoHas GpyHKIIUH Y paBHa ...
1) —3sinx
2) 3 nt:t;:-s2 X

! ;
3) —3co8” x8n x

4) —sin” x




_ 4
Ipoussoanas GpyHKIKHU y=cos X

1) 4(:053:::
2) —sin? x
3) —4sin x

4) —4c053xsinx

Ne3.

= =1
[TpousBoaHas GyHKIHH Y

1) 55in4xcnsx
2) Scosx

3) 55i114x

4) CGSS X

Ned,

_ 5
[IpousBoanas GpyHkimu y = o8 x

1) 9 cos” x
2) —5cna4x5inx

3) —si115:=:
4) —5gin x

Nes.

_ fi
[IpousBoanas pyHKIUU y=cos x
5
1) 6cos” x
2) ~ 6 8in X

3) —6c055xsinx



4) —sin® x

Neé.

2 2
¥ =cos x—5x

3HaueHue MPOU3BOAHON BTOPOTO MOpsiiKa PyHKIHUU B Touke * =0 paBHO. ..

1) -10

2) -11

3) -1

4) -12
Ne7.

y y = e + 5y x=1

3HaveHKe MPOU3BOJIHON BTOPOTO MOPsIKa QyHKIIUK B TOUKE paBHO ...

1) 0

2) 1

3) 6

4) 9
Ne8.

¥ :(1—3>:)4 +2x°

3HaueHHe IPOU3BOHON BTOPOro HOPSAAKa (YHKIIHU B TOUKE
x=0 PaBHO ...

1) 16

2) 108

3) 12

4) 112
Ne9,

=In9x

[IpousBoaHas BTOPOro nopsijika GyHKIUN Y UMEET BUJ. ..



HM| —

1)
1
2
2) x
1
3) 9x?
9
4) A
Nel0.
y=In10x
ITpou3BoHAs BTOPOro Nopsaka GpyHKIUK MMeeT BUL. ..
1
1) 1047
1
2
2) +
1
2
3) &
10
4) x
Nell.
3
X+4x+ 2
A
HakI0HHOM acMMITOTOM rpaduka GpyHKIHMHI X" +X-1 gpngercs npsmas ...
1) y=x-1
2) rpaduK He MMeeT HAKIOHHBIX ACUMIITOT
3) y=-2x+4

4) y=4x-2



Nel2.

B 6x> +x°
pe) =
HaxioHHO# acuMnToTOl rpaduka GyHKIHH 2x" + 4 gpngercs npsmasi ...
1) rpaduk He UMeET HAKIIOHHBIX ACUMIITOT
2) 7 =3x 10,5
3) = 4x -6
4) y=06x+4
Nel3.
B xtr2x? -2
y(x) = ——
HaxkoHHO# acuMnToToil rpaduka GyHKIHH X" +3X  gpngercs apsiMa ...
1) y=-x +2
7) A 2
3) YT +2
4)  rpaduk He UMEET HAKJIOHHBIX ACHMIITOT
Nel4.
3
Sx” +2x+4
p) ==

Haknonnoit acumnroToii rpaduka QyHKIuu 2x” tx SABJIACTCS IpsMad ...

1) Y~ 2x+4
2) l"pa(bI/IK HE UMECT HAKJIOHHBIX aCUMIITOT
3) p=8x+1
4) y=4x-2

Nels.



2—-8x
BeptukanpHol acuMnToToM rpaduka GyHKIUU
oIpezesnsieMasl ypaBHCHUEM. . .

I~

x+10  gpngercs npsamas,

1) X=-5
2) Xx=-4
3) r=4

y=1
4) 5

Onenka hopMupyercs clieayromuM 00pazom:

OLIEHKa «OTINYHOY - 85-100% MpaBUIIBHBIX OTBETOB;

- oleHKa «xopo1io» - 70-84% mpaBUIBHBIX OTBETOB;

- OLIGHKA «yJOBJIETBOpUTEIHHOY - 40-69% mpaBUIIbHBIX OTBETOB;

- OILIGHKA «HEYIOBIETBOPUTEIHHOY» - MeHee 39% MpaBUILHBIX OTBETOB.

IIpuMep KOHTPOJIbHBIX PaldoT:

Bapuant Nel
1. z = e?*(ycos 2x +sin4y) . Haiitu dz.
2. z = x%y3. Haiitu d?z.
3. x3+y3 =27 Haiituy'.
4. Haiitu skcTpemyMm QyHkiun z = 2x2 + y2 — 4xy — 6x npu yciaosuu 2x + 6y — 8 =
0.
5. [ana ¢pyHKuMA Z = % . Jlokazats, 4TO
2622+2 E)ZZ_I_ 2622_0
oot T Y oxay Y G2 T
BapuanT Ne2
1. z = e3*(2y cos 3x + sin 6y) . Haiitu dz.
2. z = x3y3. Haiitu d?z.
3. x*+y* =49 Haiitn y'.
4. Haiitu skcTpemym Qynkmun z = 3x% + y2 — 8xy — 4x npu yciosuu 2x + 6y — 8 =
0.
5. Jlana QpyHKUUA Z = § . Jlokazats, 4TO

2622+2 622+ 2622_0
X ox? xyaxay Y dy?

BapuanTt Ne3



z = e*™(y cos 5x + sin 6y) . Haiitu dz.

z = x*y3. Haiitu d?z.

x° +y*=9. Haittu y'.

Haiitu skctpemym pynkiuu z = x2 + y? — 4xy — 6x 1pu ycinosuu 2x + 6y — 8 = 0.

eSS

Hana ¢pyHkuus z = % . Jlokazatp, 4TO

2622+2 c')zz_l_ 2622_0
X oxz xyaxay y ay?

Bapuant Ne4

1. z = e>*(ycosx + sin4y) . Haiitu dz.

2. z = x%y3. Haiitu d?z.
3. x3+y?=16.Haiitu y'.
4. Haiitu skcTpemyM QyHkmun z = 2x2 + 4y? — 4xy — 6x npu yciaosuu 2x + 6y — 8 =
0.
5. Jlana ¢pyHkuus z = % . Jlokazatb, 4TO
xza—zz+2xy 0%z + y? 0"z =0
dx? 0x0y dy?
Bapuant Ne5

Beraucnute mimomans GUrypel, OrpaHU4eHHON JIMHUSIMH
1) y=x3+1, y=0, x=0, x=2;

2) y=1/x%, y=0, x=1, x=2;

3) y=1+2sin(x), y=0, x=0,x=7/2;

4) y=1+0,5cos(x),y=0,x=-m/2; x=m/2;

5) y=4-x, y=0;

6) y=2x—x?, y=0;

7) y=1/x, y=0, x=1, x=2;

Bapuant Ne6

BeruucnuTe onpeneneHHblii HHTETpal:

T T
9 1 /6 /2
x—1 x dx
f dx f fxcosBx dx fcossx sin2x dx
Vx+1 1+ x4
4 0 0 0
16 3 1,5
f dx f dx f\/;dx f X+ 4 p
——————— ————————— x
J x 4 — In2x . Vx +9 +Vx . 1+x V9 — x2



HccnenoBath GyHKIIUIO ¥ IOCTPOUTH €€ rpaduK:

f0="73" =0 fwe=wix =5

ex
Bapuant Ne7
Haiitu Hanbosbiliee 1 HAUMEHbIIEE 3HAYEHUS (DYHKIIMU HA OTPE3KE:
f(x) =x*—8x2-9, [—1;1]

2
=2 sy

x
f(x) = 3x> —5x3, [0; 2]

Haiitu ypaBHeHUE KacaTeabHON K rpaduKy GYHKIIMH B TOYKE C 3aJIaHHON aOITUCCOM:
3 3
f)=x"+1, xo=2; f(x)=;, xo =1

OI_IGHI/IBaHI/Ie KOHTPOJIbHBIX pa60T IMPOU3BOJUTCH 1O NATHOAJILHOM LIKAJIE.

IIpoMeKyTOYHAA aTTEeCTAIuA

Teopernuyeckass yacTh

IIpumepHbIe Bonpockl K 3k3amMeny (1cemectp):

1. ITonstue pynkuuu. O6nacTu onpeaeraeHus U n3MeHeHUs! GyHKIU. OCHOBHBIE CBOWMCTBA
byHKUIMMA

2. OcHoBHBIE 2nIeMeHTapHble (yHKIHUU. CII0KHbIE (YHKIINN

. Onpenenenne npenena gyHkiuu. CBoMCTBa MPEEIOB

. OcHoBHBIE (OPMYIIBI IPEAETIOB

. CpaBHEeHHE 0ECKOHEYHO MaJIbIX (PYHKIHIA

. MeToibl BEIYMCIIEHUS TIPEIETIoB

. HenpepbIBHOCTH (PYHKIIMM B TOUKE U HAa OTPE3KE

. AcuMnTOTHI rpauKOB PYHKIUH

9. IlpousBoanas ¢pynkiun. E€ reomeTpudeckuii CMBICII.

10. IIpaBuna quddepenppoBanns GyHKIUN

11. ®opmyinsl tuddepeHupoBaHust OCHOBHBIX (DYHKIIMIHA

12. ®opmybl It KacaTeIbHOM U HOPMaJH K rpaduky QyHKIHH

13. [Ipu3Haku Bo3pacTaHusl, yObIBaHUS M SKCTPEMYMOB (PYHKLIUU

14. Onpenenenue SJKCTPEMyMOB (YHKIIUHU C TOMOILBIO TPOM3BOIHON

15. Onpenenenrie HauOOBIIETO U HAUMEHBILET0 3HAUYCHUH (QYHKIIMHU C TTIOMOIIIBIO TPOU3BOIHOM
16. [Ipon3BOaHBIE BHICIINX TOPSIAKOB

17. 'eoMeTprudeCcKnid CMBICI IIPOU3BOIHOM BTOPOIO MOPSAKA

18. Anroputm uccinenoBanus Gynkiuu. [loctpoenune rpaduka GyHKIMM MO pe3ynbTaTam eé
MCCJIEIOBAHMUS

19. ®opmymnsl Teiinopa n Makiiopena ass pa3noxeHust QyHKIHUN B psij

03N W\ W

IIpumepHbIe BONPOCHI K IK3aMeHY (2 cemecTp):
1. [IpaBuno JlonuTans packpbITHs HEONPEIEICHHOCTEH MPEIEIOB



[TocTpoenue acumntoT pyHKIMA. KprBU3HA MITOCKON KPUBOH
JuddepeHnmans IepBOro U BHICIINUX MOPSIKOB
[TpousBonusie U muddepeHrans GyHKIUN AByX nepeMeHHbIX. [lonnblii quddepennman
OKcTpeMyM (PYHKIIMH JBYX HE3aBUCHUMBIX IIEPEMEHHBIX. Y CIIOBHBIN 3KCTPEMYM
[TepBooOpazHasi.
Heonpenenennslit nuterpan. OCHOBHBIE M CBOWCTBA HEONPEAEIEHHOIO HHTErpaia
OcHoBHBIE (HOPMYITBI HEONPEACTCHHOTO HHTETpasia
Meron 3aMeHbI IEPEMEHHOU

. Onpenenensblil uuterpan. Ero coiicrBa

. ®opmyna Herotona-JleiiGHuma

. 'eomeTpuyeckuii CMBICI ONIPEACIEHHOTO HHTETpaja

. HecoOcTBeHHBIE MHTETpaIBI

. MeTo/1bl BEIUMCIIEHUS] HECOOCTBEHHBIX UHTErPAJIOB

©ooNo GOk

e e N
A OWOWDNPEO

IIpakTH4yeckas 4acTh

Ilpumep 3a0anuii 1.

1. Beruucnuts
o x2+x-12
m —
*0% x2 + 2x — 15
2. HaiitTi mpou3BOIHYIO (yHKITUH
y =+7 — 14x?
3. Haiitn HanOombIiee 1 HaMMEHbIIee 3HAYeHUS (PYHKIIUN
() = x+3
1=
Ha oTpe3ke [—3, 7].
4. Haiitu skcTpeMyMmbl QyHKIUU
f(x) = x3 4+ 3x% — 45x
5. UccnenoBath GpyHKIHIO

x%+3
fe) = x+1
Y TIOCTPOUTH €€ Tpaduk.
7. Haiitn nHTETpas
j (4x + 1)3dx
8. Berunciauth uHTErpa
2
J V2x +1 dx

1

Ilpumep 3a0anuii 2.

1. Beruncinutse
i —5x2 +27x — 10
+0% " 3x2 — 14x — 5

2. HaiiTu npou3BOAHYIO (QYHKIIUU



y =49 + 18x2
3. Haiitn HanbopIiee 1 HAaMMEHbIIIee 3HAYCHUS () YHKITUH

x+6
=713

Ha oTpe3ke [—5, 5].
4. HaifTu 3KCTpeMyMbl (QyHKIIUU

f(x) =3x3 —21x% — 15x
5. UccnenoBarh GpyHKIINIO

() = x? -2
fe =7 +2
U TIOCTPOUTH €€ rpaduk.
7. HaiiTu uHTeTpan
f (3x —2)3dx
8. Berauciauth HHTErpa
2
f V2x + 3 dx
0
Ilpumep 3a0anuii 3.
1. Beruucnuts
_ 2x%—18
lim

x—3 —3x2 + 10x — 3

2. Haiitu npou3BoaHyI0 GyHKITUN
y =+/9x — 9x2
3. Haiitu HanGombiiee 1 HaUMEHblIee 3HaYeHUs! PYHKIIUU

(x) = X+ 6
fx)= 7378

Ha oTpeske [—7, 3].
4. Haiitu skcTpeMyMmbl QyHKIIUU

f(x) = 3x3 — 15x2% + 24x
5. UccnenoBath GyHKIINIO
x2+2
2+x

f&x) =

U TIOCTPOUTH €€ rpaduK.

6. MccrnenoBath U, B Clly4ae COBMECTHOCTH, PEIIUTh
5x; +8x, —x3=7
2x1 —3x, +2x3 =9
7x1 + 5x, + x3 =16
X1+ 2x, +3x3 =1

Kpurepun oneHky npu npoBeJeHUH NMPOMEKYTOYHOM aTTECTAMHA

\ 4-6anibHAsA MIKAJIA \ JAByx- \ ITokazarenu \

Kpurepun




(3x3ameH, 3a4eT ¢ O0a/uIbHAsI
OIIEHKOi) mKaJja
(3auer)
OtnuyHO 1. Tlonnora ry0OKOe  3HaHHWE  TEOPETHUECKOMN
OTBCTOB Ha JacTH TCMBI, YMCHHEC
BOTIPOCHL 1 MPOWLTIOCTPUPOBATH H3JI0KEHHOE
BBIOMHCHUA | npymepamu,  NONHBIA — OTBET — Ha
3a/1aHus. BOIPOCHL
. ApryMeHTHpOB
Xopomio AHHOCTE riyOOKOoe  3HAaHHE  TEOPETUUYECKUX
BBIBOJIOB. BOIPOCOB, OTBETHI HA  BOIPOCHI
 VMeme MperoiaBaTels, HO JIOTTYILIEHBI
3a4TEHO nepeBecTH HE3HAYUTEJIbHbIC OIHUOKU
Y 10BIETBOPUTEIEHO TeopeTndeckue | 3HAHHE CTPYKTYPBI OCHOBHOT'O
3HAaHUS B y4eOHO-IIPOrpaMMHOT0  MaTepuarna,
IPAKTHYCCKYI0 | OCHOBHBIX IMOJIOKEHHH TEOPHH TMPH
IIIOCKOCTb. HAJIMYUU CYLIECTBEHHBIX MPOOEIOB B
JeTasIX, 3aTpyAHEHUS npu
MPAKTUYECKOM MPUMEHEHUU TEOPUH,
CYIIECTBEHHBIE OMIMOKM MpPU OTBETaX
Ha BOIPOCHI MPEN0/1aBaTesl.
Heynosnersopurensno | He CYLIECTBEHHbIE MpOOENbl B 3HAHUAX
3a4TEHO OCHOBHBIX TOJOXCHUH TEOpHH, He

BJIaJICHUC TEPMUHOJIOTHEN,
OCHOBHBIMU METOAMKAMH, HE
CIOCOOHOCTh  (OPMYJUPOBATH CBOU
MBIC/IM, TIPUMEHATh Ha IPAKTHUKE
TEOPETUUECKHE IOJIOKEHHUS, OTBEYATh
Ha BOIPOCHI IIPEINOo1aBaTellsl.

Pazpaboruuk: Ialinamakuna Mpuna BuktopoBHa, KaHIuAaT NEAarorH4ecKuX Hayk,

JIOLIEHT

Kaeapel T'yMaHUTAPHBIX U ecTeCTBeHHOHAayuHbIX aucuumiud AHO BO «Muctutyt 6u3Heca u

JTM3aitHa .

®OC g mpoBeneHUs MNPOMEXKYTOUHOM arrectauud oJ00peH Ha 3aceqaHu Kadeapbl
TYMaHHUTapHBIX M €CTECTBEHHOHAYYHBIX qUCHMIUIMH (mpoTokon Ne7 ot 20.02.2024 1.).




