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OEJIEPALIMN
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Kadenpa Marematuku 1 yepueHust
YTBEPXIAIO:
Jlekan ¢akynabTera

DHepreTuyeckuil (pakynabTeT
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PABOYAA ITPOI'PAMMA JUCHUIIJIMHBI (MOYJIA)

B1.0.11 Briciiasg MaTeMaTHKa
Ha 504 ygaca(oB), 14 3a4eTHbIX(bIe) eqUHUII(HI)
IU1s1 HaMpaBJieHUs1 MoArotoBkHy (cnenuanbHocTh) 21.05.03 - TexHoorus reonoruyeckon
pa3BelKu

cocraBjieHa B coorBercTBUU ¢ ®PI'OC BO, yTBEpkI€HHBIM TPUKA30M
MunrctepcTBa 0Opa3oBaHus M Hayku Poccuiickont ®epepanuu ot
« » 20 r. No

[Tpoduns — 'eopuznyeckre METOIpl MOUCKA U Pa3BEIKN MECTOPOKIECHUI MOJIE3HBIX
ucKkomaeMsbIx (a5 Habopa 2022)
dopma odyuerus: OuHas



1. Oprann3anuoHHO-MeTOAUY€eCKUH pa3eJt
1.1 ey 1 3aga4u AU CIUIINHBI (MOTYJIA)
Lenb u3yueHus: AUCHUILTAHBL:

pa3BUTHE JIOTUYECKOrO U aJTOPUTMHUYECKOTrO MBIIUICHHUS, CO3aHue (PyHAAMEHTaIbHON 0a3bl
MaTeMaTu4eckoro OOpa3oBaHMsI WHXEHepa HEOOXOAMMOW i YCHENIHOTO  W3y4YeHUs
OOIIETEOPETUYECKUX U CIEIHUATbHBIX IUCLHUIUIMH, KOTOpPbIE MPEeIyCMOTPEHbl YYeOHbIM ILIAHOM
CIIeINAIEHOCTH.

3a11aq1/1 N3y4YCHUA TUCHUIIIINHBI:

pa3BUTHE JIOTUUECKOTO M AJITOPUTMUUECKOTO MBIIIUIEHUsI, OBJIaIEHUE OCHOBHBIMU YHUCJICHHBIMU
METOAAMU MATEeMAaTUKU U UX MIPOCTEUIIMMU pPeaTu3alusiMU, BHIpaOOTaTh YMEHHSI CAMOCTOSITEILHO
paciupsiTh MaTeMaTH4YeCKHWe 3HaHWS W TPOBOAUTh MaTeMaTUYECKUU aHaIu3 MPUKJIATHBIX
(MHKEHEPHBIX) 33/1a4.

1.2. MecTo aucuuniannsl (moayJsi) B crpykrype OII

Marematuka npeacTaBiseT TUCUUIUIMHY €CTECTBEHHO-HAYYHOro IMKJIA, YCIIEIHOe OBJIaJIeHUe
KOTOPOH TpeAroyiaraeT 3HaHUS MAaTEMAaTUKU B OObEMe, MPEeIyCMOTPEHHOM OOpa30BATEIbHBIM
CTaHAApTOM cpefHel mKoubl. [ucuuruimHa «Beiciiasi MareMaTHKa» BXOOUT B COCTaB 0a30BOM
yactu yueOHoro miana ®PI'OC-3++ no nHampasienuio 21.05.03 — «TexHonorus reojgornyeckoi
pa3BeIku» U SIBJISIETCs1 0A30BOM [UIsl YCTIEITHOTO OCBOSHU S MPOUIIBHBIX TUCHMIUIMH. JUCIUIUITHA
M3y4YaeTcsl Ha MEPBOM M BTOPOM Kypce B IEPBOM, BTOPOM, TPETHEM U UYETBEPTOM CEMECTpe B
pasnene b1. O.11.

1.3. O6beM aUCHUIINHBI (MOIYJIsI) ¢ YKa3aHHEM TPYJA0€MKOCTH BCeX BH/I0B yueOHOM
padoThI
OO0mas TpyI0eMKOCTh TUCIUILTMHBL (MOIYJIs) cocTaBisieT 14 3adeTHbiX(bie) equaUL(b1), 504
YacoB.

Buast Cemectp 1 Cemectp 2 Cemectp 3 Cewmecrp 4 Bcero yacos
3aHATUI
Oomasa 504
TPYJOEMKOCT
b
AynuTtopHbie 51 48 68 48 215
3aHATHS, B
T.4.
JleknmoHHbIE 17 16 34 16 83
(JIK)
[IpakTruecku 34 32 34 32 132
e




(ceMHuHapckue
) (13, C3)

JlaGopaTopHbI
e (JIP)

Camocrosren
pHas paboTa
CTYJCHTOB
(CPC)

21 60 76

60 217

dopma npome
KYTOUHOM

aTTecTalluu B
cemecTpe

DK3aMeH

3aueTr

3auer

DK3aMeH 72

KypcoBas
padora
(KypcoBoi
nipoekT) (KP,
KIT)

2. [IepedyeHb IIAHHPYEMBIX Pe3yJIbTAaTOB 00YUYEeHHS MO JUCIUILINHE, COOTHECEHHBIX C
IUIAHUPYEMbIMH Pe3yJbTaTaMH 0CBOEHHsI 00pa30BaTeJbLHON MPOTrPaMMbl

[Tnanupyemble pe3yJibTaThl OCBOCHHUsI 00pa30BATEILHON

[Inanupyemsle pe3ynbTaThl

IIPOrpaMMBbl 00y4eHus MO TUCLUILIMHE
Kon u WHauKaTOphl 1OCTUAKEHUS JlecKpUnTOpBI: 3HAHUS, YMEHUS,
HalMEHOBaHUE KOMIIETeHLIMH, (POpMUPYEMBIE B HaBBIKU U (WMJIM) OIBIT JESATEIbHOCTH
KOMIIETEeHIUH pPaMKax JUCLUILTUHBI
VYK-1 VK-1.1. BoigBaser mnpoOiieMHyl0 |3HaTh:  pasjivuyHble  BapUaHThI
CUTYALMIO B pelIeHrs MpoOIEMHON CUTYyalluy Ha
npouecce  aHaaM3a  IpoOJieMbl, | OCHOBE
OIpeJesIseT TaIlbl CHCTEMHOI'O MaTeMaTH4ecKoro
€e  paspeuleHMss C  y4eToM | [oAxona, OLICHUBAET ux

BapHUaTUBHBIX
KOHTEKCTOB

MPEeUMYIIECTBA U PUCKHU.

VYMeTb:  BBISABIATH
CHUTYAIHIO B
MaTeMaTU4YeCKOro aHaIu3a
npoOseMbl, ONpeAessieT STalbl ee
pa3pelieHusi ¢ y4eTOM BapuaTUBHbIX
KOHTEKCTOB.

MPOOJIEMHYIO
nporecce

Bnapets: CIIOCOOHOCTBIO C
IIOMOIIIBIO MATEMATUYECKOI'O A3BbIKA
rpaMOTHO, JIOTM4YHO,




apryMEeHTHUPOBAaHHO

opmymmpyer COOCTBEHHBIE
cyxaeHuss M oueHku. Ilpeanaraer
CTpaTeruio
TIEUCTBUM.
VYK-1 VK-1.2. Haxomur, KpuTHYECKM | 3HaTh: OCHOBHBIE MaT€MaTHYECKUE
aHaJIM3UpYeT U METO/Ibl AHAJIN3A.
BBIOWpaeT uHpopManuio,
HEOOXOANMYIO IS VMmerp:  NpOM3BOOUTH  aHAJIU3
BBIPA0OTKM CTpaTeruu U JAeHCTBUI | mH(popmauuu u o0OpadaThiBaTh
1o HIOJTyYEHHBIE PE3YJIbTATHI.
pa3perieHuIo MpodJeMHON CUTYalU
Brasets: HaBBIKAMM HaxOXAEHUSA U
aHam3anHpOpPMaIuN,He0OXOAUMO
s
BBIPA0OTKU CTpaTeruyd W AEWUCTBUI
1o
pa3peleHNIo poOIeMHOI
CHUTYaLUU.

VK-1 VK-1.3. PaccmarpuBaer pazivuHble | 3HaTh:  pa3jM4Hble  BapUAHTHI
BapUAHTHI MaTeMaTUYECKOIro peleHus
pelieHrst MpoOIEMHON CUTYyalluk Ha | POOJIEMHOM CUTYaIluy Ha OCHOBE
OCHOBE CUCTEMHOTI'0 MOAX0JA.

CHCTEMHOT'0 110/IX0/1a, OLIEHUBAET UX

PEUMYLIECTBA U PUCKHU. VYMeTb:  BBIABIATH  MPOOJIEMHYIO
CUTYALMIO B npotecce
MaTeMaTUYECKOro aHaIu3a
npoOJyieMbl, ONpenesnser STanbl ee
pa3peleHnsl C yYeTOM BapuaTUBHbIX
KOHTEKCTOB.
Branets: cnocoOHOCThIO IPaMOTHO,
JIOTUYHO, apryMEHTUPOBAHHO
opmynupyer COOCTBEHHBIE
cykneHus M oueHku. lIpennaraer
CTpaTeruio
JEeNCTBUM.

YK-1 VK-1.4. I'pamortHoO, JIOTUYHO, | 3HATh: OCHOBHELIE 3aKOHBI
apryMeHTUpPOBaHO €CTECTBEHHOHAYUYHbIX  AMUCLMIUIMH,
(popmynupyer COOCTBEHHBIE | UCTIONIb3yeMble B (DOPMUPOBAHUU

CYXJEHUS U OLICHKH.
[IpennaraeT crparervio AeMCTBUN

JIOTUYECKUX U IPAMOTHBIX CykJIEHUI
U OLIEHOK. 3HaTb MaTeMaTUYyecKYIo
CTpaTeruio JeMCTBUM MpPU pelIeHUU
pooJIeM.

VYMerp: NpUMEHATh  NPUMEHATH
MeTOAbl (PYyHIAMEHTAJIbHBIX 3HAHUU




MAaTE€MAaTUKU B apryMEHTUPOBAHHOM

(popmupoBanuM COOCTBEHHBIX
CYX/IEHU! U OLIEHOK.

Brnanerts: MaTeMaTU4EeCKUMU
3HaHUsAMU JJIS  TOrO, 4YTO OHI
IPaMOTHO, JIOTUYHO,
apryMeHTHPOBAHO

(popmupoBaTh COOCTBEHHbIE
Cy;KIeHUs U oueHKu. 1

npeajaraTh MaTEMaTUYECKYIO

CTpAaTeruio IeMCTBUM.

VK-1

VK-1.5. Onpenensier U OLIECHUBAET
MPaKTUUYECKUE

MOCJIC/ICTBUS pean3aliiy JeCTBUN
j3(0)

pa3penieHuIo MPOOJIEMHON CUTYaITUH

3HaTh: TEOPETUYECKHE OC
HOBBI 1 0A30BhIE
METOIUKHI
UCCIIEOBAHUS
1 MaTeEMaTHYECKON

00pa0OTKM JAHHBIX MTPU OLIEHUBAHUU
NPAaKTUYECKUX IOCTAEACTBUN  TpHU
pelieHur mpoOIeMHON CUTYALIUH.

MaATEMATUYECKOI'O

VYMeTb:  OCYIIECTBIATH  MOMCK
MaTeMaTHIeCKUX peleHni
pOOJIEMHBIX CUTYaLUid

Ha OCHOBE JICUCTBUI, SKCIIEPUMEHTA
Y OIIBITA;

IIPOU3BOJUTh MaTeMaTHYeCKUi
aHaJM3 SBJICHUIA U 00padaThIBaTh
HIOJTyYeHHbIE Pe3y/IbTAThI.

Bnanets: MaTeMaTUIeCKUMHU
METOAAMU OIICHUBAHU A TPOOTIEMHBIX
CUTYyaIUi,

HAaBbIKAMHM BBIPAOOTKH CTpaTeruu
JENCTBUI o pa3pelieHuIo
POOJEMHON CUTYAIIHH.

VK-6

VK-6.3. dopmynupyer e
COOCTBEHHOM

JeSITeIbHOCTH, ONpeesiseT MyTH UX
JOCTUKEHUSI C

YUETOM PECypCOB, YCIIOBUMA, CPE/ICTB,
BPEMEHHOU
MIePCIICK TUBBI
JesITeJIbHOCTU U
IUIAHUPYEeMBIX Pe3yJIbTaTOB

pa3BUTHUA

3Harts: 3aKOHOMEPHOCTH "
HPUHLIMIBI TOCTPOEHUS U
(pyHKLIMOHMpPOBaHUSA
00pa3oBaTeIbHBIX(MAaTEMATHUECKHX )
CHUCTEM.

VYmers: pacnpenensatb BpemMs U
BHIOMpaeT MaTeMaTUIECKHe METO/IbI
B COOTBETCTBUHU C Mepapxuen

uesnei AEATebHOCTU u
MOJUYMHEHHBIX UM 3aJau.




Bnasets: HaBbIKaMu (hOPMUPOBAHUSA
Lend, — OomnpeieisATb  HyTH  ee
JOCTUKEHUS c y4ETOM
MaTeMaTU4eCKOro armapara.

VK-6 VK-6.4. Kputnueckn orieHuBaeT | 3HaTh: KaK MPOU3BOAUTH OIICHKY
3(pEeKTUBHOCTD 3(pPEeKTUBHOCT
UCIIOJIb30BAaHUA BPEMEHU M JPYI'MX | MCIOJb30BAHUSA BPEMEHU U JPYrHX
pecypcoB Ui pecypcoB mJis
COBEPIIIEHCTBOBAHUSI CBOEH | COBEpIIICHCTBOBAHUS cBOEH
JeATENIbHOCTH JEATENIbHOCTH.
YwMmers: roJBeprarb
MaTeMaTHu4ecKOMy aHaJIMU3y
IIPOZIEJIAHHYIO
paodory.
Brasers: HaBbBIKAMU KPUTHUYECKOTO
olLieHMBaHU: 3P PEKTUBHOCTD
UCTIOJIb30BAaHUSI BPEMEHU U JPYrHX
pPECYpCOB NpHU pelleHUH 3aJauu (C
NPUBJIEYEHUEM  MaTEeMaTHUYECKOIO
anrapara) " IpPaMOTHO
apryMeHTHPOBaTh CBOW BBIOOD.
VYK-6 VK-6.5. [lemoHcTpUpyeT uHTEpeC K | 3HATH: Kak MCIOJIb30BaTh
yuebe u MaTeMaTU4eCKUi anmnapar ajs
UCIIOJIb3YET Npe/IOCTaBIsieMble | MPHOOPETeHNs] HOBBIX 3HAHUH MU
BO3MOKHOCTH 151 YMEHHUII C LIeJIbI0
NpUOOPETeHNs] HOBBIX 3HAHWH W | COBEpIIEHCTBOBAHUS cBoel
YMEHUH C LEJIbIO JEeATEIbHOCTH.
COBEPLIEHCTBOBAHUS cBoel
JeSATeIbHOCTH VYwmers: MIPUMEHSATh METO/IbI
(pyHIaMeHTaIbHBIXMAaTEMAaTHUECKUX
3HAHWW JJIs1 TIPHOOpPETEHHs] HOBBIX
3HAHUW U YMEHUHU.
Brnasers: HaBbIKAaMM  BbISIBIEHUS
CTUMYJIOB [UIs1 CAMOPA3BUTHS.
OIIK-3 OIIK-3.1. 3Haer OCHOBHBIE | 3HaTh: METOABl pEIICHUS 3ajad.
HOJIOKEHUS 3HaeT KOrga u rjae MCHoJb3ylTcs
(pyHaMeHTaNbHBIX ~ €CTECTBEHHBIX | (PyHAAMEHTaJIbHbIe MATEMaTUUECKUE
HayK U U eCTeCTBEHHOHAyUHbIE METO[bI
HAyYHBIX TEOPHIA, HEOOXOMMBIX DK | MATEMaTUYECKOr0  aHaim3a |
IPOBEJCHUUN MOJIEJIMPOBAHUS MPH MTPOBEICHUN

HAy4YHO-MCCIIE/IOBATEIbCKUX  padoT
10 U3YUYCHUIO U
BOCITPOM3BOICTBY
CBIPbEBOM Oa3bI

MUHEPaJIbHO-

HAy4YHO-HCCIIE/IOBATEIbCKUX  padoT
10 U3YUYCHUIO U
BOCITPOM3BO/ICTBY
CBHIPbEBOI Oa3bl .

MUHEpaJIbHO-




YMerb: YMETh NPUMEHATh METObL
(pyHIamMeHTaTbHBIXMaTeMaTUYECKUX
3HAHUU TTPU NTPOBEIECHUU
HAYYHO-HMCCIIE/IOBATEILCKUX ~ padoT
10 U3YUYEHUIO U
BOCITIPOU3BOJICTBY
CBHIPbEBOI Oa3bl.

MUHEpaIbHO-

BiageTh: HaBBIKAME UCITOI30BAHUSA
OCHOBHBIX MOJIOKEHUN
(pyHmaMeHTaNbHBIX ~ €CTECTBEHHBIX
HayK U

HAYYHBIX TEOPHIA, HEOOXOJUMBIX TIPU
MIPOBE/ICHUN
HAYYHO-UCCIIEIOBATEIbCKUX — paboT
110 U3YYEHUIO U
BOCIIPOU3BOCTBY
CBHIPbEBOM Oa3bl.

MUHEPAJIbHO-

OIIK-3 OIIK-3.2. VYmeer wucnojib3oBaTh | 3HaTh: METOJbl PpEIICHUS 3a]ad.
OCHOBHBIE 3HaeT Korja u TAe WCHOJb3YITCS
TTOJIOKEHU S (pynnamentanpHbIX | (hyHIAMEHTAILHBIE MATEMATHIECKIE
€CTECTBEHHBIX U  eCTEeCTBEHHOHAYYHbIE METO/bI
HAyK W HayyHBIX TEOpHUH TIPH | MAaTeMaTUUECKOTO aHaJIn3a u
IPOBEICHUM HAYYHO- | MOAETUpPOBAHMS.
UCCIIEIOBATEIbCKUX ~ paboT 110
U3YUYEHUIO U YMeTh: YMeTh NMPUMEHSITh METO[bI
BOCIIPOM3BOJICTBY MUHEPAIbHO- | (hyHIaMeHTaIbHBIXMaTeMaTHUECKUX
CBIPbEBOI Oa3bI 3HAHUH MPU MPOBEJCHUN

HayYHO-HMCCIIEeI0BATEILCKUX PadoT.
BnanmeTh: HaBBIKAMH MCITOIb30BaHUS
OCHOBHBIX MOJIOXKEHUN
(pbyHIaMEHTAIbHBIX ~ €CTeCTBEHHBIX
HayK U

HaYYHBIX TEOPUH, HEOOXOIUMBIX ITPH
MIPOBEICHUN
HayYHO-HMCCIIEIOBATENILCKUX ~ padoT
0 U3YYEHUIO U

BOCIIPOU3BOJICTBY MUHEPAJILHO-
CBHIPbEBOM Oa3bl.

OIIK-3 OIIK-3.3. Bnageer wmerogamu | 3HaTh: METOHBl pelleHHUs 3aAad.
(pyHnaMeHTaIbHBIX 3HaeT Korja u TAe HCHOJb3YIOTCS
€CTeCTBEHHbIX HAyK W Hay4HbIX | (phyHAaMEHTaIbHbIe MATEMAaTHUECKUE
TEOpHil pu U €CTEeCTBEHHOHAyYHble METO/bI
MIPOBE/ICHUM HAy4YHO- | MareMaTH4ecKoro aHam3a u

UCCIIEI0BATENbCKUX PAdOT MO
U3YUYEHUI0 U BOCIIPOM3BOACTBY
MHHEPAILHO CHIPbEBOM 0a3bl

MOJECJIMPOBAHU .

YMerb: YMETh NPUMEHATh METO/bL




(pyHIamMeHTaIbHBIXMAaTEMAaTHUECKUX
3HAHU NP POBEJEHUN
HayYHO-UCCIIEIOBATEIIbCKUX padoT.

BiageTh: HaBBIKAMU UCIIOIb30BAHUSA
OCHOBHBIX MOJIOKEHUN
(pyHmaMeHTaNbHBIX ~ €CTECTBEHHBIX
HayK 1

HAYYHBIX TEOPUIA, HEOOXOUMBIX TIPU
MPOBEICHUH
HAYYHO-UCCIIEIOBATENIbCKUX  paboT
10 U3YUYEHUIO U

BOCIIPOU3BOICTBY MUHEPaTbHO-

CBHIPbEBOM Oa3bl.

3.1 CTpykTypa AUCHMILIMHBI i1 0UYHOH (hopMBbI 00yUeHUsI

3. Conep:xanune qUCHUILIAHBI

3.1. Pa3zgeJnl AUCHUILINHELI 1 BUALI 3aHATHA

Mopyns | Homep |[HaumeHnoBanue Temsl pazaena Bcero | Aymutopns | C
pasnena paszena 4acoB € 3aHATHSA P
C
JU |11 | JI
K |3 |P
(C
3)
1 1.1 DJIEMEHTHI Onpepnenureny. 41 10 120 | O |11
JIMHEHHON Martpuiibl. CucteMsl
ayreOphl U JIMHEWHBIX YpaBHEHUH.
AHAJIUTUYECKO BekTopsl. CkansipHoe

1l TeOMETPUHU.

MpOU3BeACHNE BEKTOPOB
Y €ro CBOMCTBA.
BekTopHoe npousseneHue
BEKTOPOB U €ro CBOWCTBA.
CwmeranHoe
MPOU3BeJICHNE BEKTOPOB
Y €ro CBOWCTRBA.
VpaBHeHue NpsMoN Ha
IJIOCKOCTH. Y paBHEHUE
MPsIMOIA B TPOCTPAHCTBE.
YpaBHEeHME MJIOCKOCTHU B
npoctpancTBe. KpuBbie
BTOPOT'O TIOPsIJIKA.
[MonspHas cucrema
KOOp/JIMHAT.




1.2

BBenenue B Mma
TEMATUYECKUN
aHaJIN3.

DyHKUMA.
IlocnenoBaTenbHOCTH.
[Ipenen pyHKLIMU.
Beckoneuno masbie
pyHK1IIM.
SKBUBaJIEHTHBIE
OECKOHEYHO MaJIble
pyskIIM.
HenpepbiBHOCTB
pyskIIM.

31

14

10

2.1

Huddepennma
JIbHOE
MCUHMCIIEHUE
(pyHk1IMN
OJIHOM
MEPEMEHHOM.

[TpounsBonHas pyHKIMM.
Hudpepenuposanue
HEsIBHBIX U
napamMeTpuyecKu
3a/1aHHBIX (DYHKIIUH.
Jlorapupmuueckoe
muddepeHmpoBaHue.
[Tpou3BoOAHBIE BBICIIUX
HOPSIIKOB.
Huddepeniman
¢yskumu. [IpaBuio
Jlonuransa. Uccnenosanue
(pyHKIIMM TTPUA TTOMOIIA
Mpou3BOIHbIX. PopMyia
Tetinopa.

70

10

20

40

22

DyHKIMU
HECKOJIBKUX
MEPEMEHHBIX.

OyHKUIMU ABYX
NIEpPEMEHHBIX.
IIpousBoaHbie U
nuddepeHIaIbl
(pyHKIIMM OBYX
NIEpPEMEHHBIX.
KacarenbHas miockocts 1
HOpMaJlb K TOBEPXHOCTH.
DKCTpeMyM (PYHKLIMH
JBYX [EPEMEHHBIX.

38

12

20

3.1

Heonpenenenn
bl UHTETpaJl.

Heomnpenenennsit
uHTerpaj. OCHOBHbIE
METO/bl UHTETPUPOBAHUSI.
WuterpupoBaHue no
4acTsM B
Heonpe/ieJIeHHOM
UHTerpase.
Wurterpuposanue
PaLMOHAIBHBIX APOOEH.
Wurterpuposanue
VppalMOHAIbHbIX
BbIPAKEHUN.

48

14

14

20




WuTterpuposanue
TPUTOHOMETPUUYECKUX
BbIPAKEHUN.

3.2

OrnipeneneHHbI
1 UHTErpaJl.

OnpenesieHHbII UHTETPAL.
Brruncnenus
OIpeIeIEHHOTO
MHTErpaja.
HecoOcTBeHHbIE
HMHTETPaJIBL.
I'eomeTrpuueckoe u
(pusnueckoe TpUIoKEHUs
OIpeIeIEHHOTO
WHTErpaja.

38

26

33

KomiuiekcHrie
YHCIIa.

Ilonsatue n
MPEACTABJICHUS
KOMIIJIEKCHBIX UHCEJI.
HericTBHs HaJI
KOMIUIEKCHBIMH YHCJIaMM.

10

10

34

Huddepenima
JIbHBIE
ypaBHEHUS.

OO01ue cBeaeHus.
HuddepentmanbHbie
ypaBHEHUS MEPBOTrO
HOpsIIKA.
HuddepeHimanbHbie
ypaBHEHHMSI BBICIINX
nopsakoB. Cucremsl
g depeHIaTbHbIX
YPaBHEHUH.

48

14

14

20

4.1

Paner.

YucoBsle psabl.
Crenennble psiapl. Psabt
Dypee.

40

16

16

4.2

Teopus
BEpPOSATHOCTEM.

CrnyyaiiHble COOBITHS.
CityyaiiHble BEJIMYVHBI.

40

16

16

4.3

MartemaTnueck
ad CTaTUCTHUKA.

Bribopku 1 ux
XapaKTePUCTUKU.
DJIeMEHTH TEOPUU
OLICHOK U MPOBEPKU
TUIOTE3.

28

28

Hroro

432

83

217

3.2.1. JIekiuoHHBIE 3aHATHSA, COJePKaHNEe H 00beM B yacax

3.2. Conepxxkanue pa3jesioB JUCHUILUINHBI

10




Mounyie | Homep Tema Copnepxanue TpynoeMKocTb
pasnena (B yacax)
1 1.1 Onpenenurenu Onpenenureny BTOPOro U TPETHETO 10
BTOPOTO U NOPSAKOB. AnreOpanyeckue
TPETHEro JOMOJIHEHUS 1 MUHOpPBI. OnpeenuTenu
MOPSAKOB, MX n-ro nopsiaka. Beruucienue
CBOJMCTBA. OIpeJeJIUTEN s Pa3JIoKEeHUEM 110 CTPOKe
Cucremsl JByX (cTonbiy). Cuctemsl JBYX M Tpex
U Tpex JMHEeWHbIX ypaBHeHUH. [IpaBuio
JIMHEVHBIX Kpamepa. Meroa koopauHaT. BeKTOpHI.
ypaBHEHUM. JIuneiHbie onepanyy HaJ BEKTOPAMH.
[TpaBuiio Hanpapnsomue KocuHyCH U JJIMHA
Kpamepa. BekTOpa. CKaJIsipHOE MPOU3BEACHUE
BekTopsi. BEKTOPOB U €ro CBOMCTBA. [l1Ha
Jluneiinple BEKTOpa U YIroJl MeXy AByMs
orepanuu HaJ BEKTOpaMHU B KOOPJIMHATHOM (popme.
BEKTOPAMHU. VYcinoBue opToroHaIbHOCTH ABYX
ITpousBenenus | BekTOpoB. BekTopHOE MponsBeeHne
BEKTOPOB. IBYX BEKTOPOB, €r0 CBOWMCTBA U
VpaBHeHue reomerpudeckuid cmbici. [Ipocreiimme
psMOi1 Ha IIPUJIOKEHN S BEKTOPHOTO
IIJIOCKOCTH U B IIPOM3BEJCHUS B HAYKE U TEXHUKE.
IIPOCTPAHCTBE. CmMmeraHHOe TPOU3BEIEHUE TPEX
VpaBHeHue BEKTOPOB. [ eOMeTpryeCcKHil CMBICIT
IUIOCKOCTH. OIpeJeIUTeN s TPETHETrO MOPsAJKA.
Pasnuunble (popMbl ypaBHEHM S TPSIMON
Ha IUIOCKOCTHU U TUIOCKOCTHU B
IIPOCTPAHCTBE. YTOJ MEXy NPAMBIMU
JIMHUSIMU Ha IJIOCKOCTH. PaccrosiHue ot
TOUYKH JI0 PSIMOU. YTOJI MEKAY
IUIOCKOCTSIMU. PaccTosiHue OT TOUKM 10
IUIOCKOCTH.
1.2 DyHkusL ®ynkums. O06nacTs ee onpeaeseHusl. 7
IIpenen Crioco0s1 3aganus. OCHOBHbIE
(pyHk1muM B 3J7IeMEHTapHble (PYHKIIUU, UX CBOMCTBA
touke. [Ipenen u rpacpuku. CoxHbIE U 0OpaTHbIE
liN%:18012178:3 (pynkuum, ux rpapuxu. Knacc
OECKOHEYHOCTH aneMeHTapHbIX (pyHKumil. [Ipeaen
. Uucnosele no | ¢pynkuuu B Touke. [Ipenen pyHkuum B
creoBaTesibHO | OeckoHeuHocTH. [1pesiesibl MOHOTOHHBIX
cru. [Ipenen ynkuuii. Yucnossie
YUCIIOBOM MOCT HI0CJIE/I0BATEILHOCTH, UX POJIb B
€/10BaTeJIbHOCT | BBIYUCIUTENBHBIX IIporeccax. [Ipeaen
u. beckoneuno YKCIIOBOM MOCJIEJOBATEIbHOCTH.
MaJible U Cy1iuecTBoBaHME IIpeiesia MOHOTOHHOM
OECKOHEYHO OrpaHMYEHHOM MOCJIeI0BATEIbHOCTH.
OostbIIINE BeckoneyHo masbie 1 OECKOHEUHO

pyHKIIMIH,

Oonbive (PYHKIMH, CBS3b MEKIY HIMHU.
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CBSI3b MEKY
Humu. Heorpe

Teopemsl 0 npesenax.
Heonpepenennoctu. OgHOCTOPOHHKE

JEJIEHHOCTH. npeneisl. [IepBolil 3amMmedaTeIbHbIN
OaHOCTOPOHHU npenes. Bropoit 3amMeuaTesibHbIT
€ Ipeaebl. npene, yncio e. CpaBHeHne
[epBblit 6ecKkoHeYHO MaJtbiX. Mcrosb3oBaHme
3aMevaTesIbHbI 9KBHBAJIEHTHBIX OECKOHEYHO MaJIbIX
i ipese. IIPY BBIYMCJIEHUU TIPEAEIIOB.
Bropoit HenpepbiBHOCTh (DyHKIIMI B TOUKE.
3aMeyvaresIbHbl HenpepbIBHOCTb OCHOBHBIX
W mpenen. 371eMeHTapHbIX (pyHKLMI. CBOMCTBa
CpaBHenue (pyHKLIMI HETIPEPBIBHBIX B TOUKE.
OECKOHEYHO HenpepbIBHOCTD CIIOKHOU (DYHKLIMH.
MaJibIX. Touku pa3pbiBa U UX KJjaccupuKarus.
HenpepsiBHocT | CBOMCTBA (DyHKIIMM, HENTPEPBIBHBIX Ha
b (DYHKIMI1 B OTpE3Ke: OrPaHNYEHHOCTD,
TOUKE. CYILIECTBOBaHUE HAaUOOJIBLIETO U
HenpepsiBHOCT HaMMEHbIIEro 3HaYeHUH,
b OCHOBHBIX CYILIECTBOBAHUE MPOMEKYTOUHbIX
3JIEMEHTAPHBIX 3HAYEHUH.
(pyHKUMIA.
HenpepsiBHOCT
b CJIOKHON
(pynKUMM.
Touku
pas3pbiBa U UX K
naccuduKalus
. CpoiicTBa
pyHK1IMI,
HENpepbIBHbIX
Ha OTpe3Ke.

2.1 IIpousBonHasn ITponsBoaHas pyHKIMY, €€ CMBICI B 10
¢yskimu. dud pasymuHbIX 3agavax. [IpaBuia
(epeHumpoBan | HaxoxJeHus npousBoaHou. Tabmmua

ve HesIBHBIX U | mpousBoaHbIX. [Ipon3BogHas ci10xHON
napamerpuyec | u oOpatHo# (pyHKuuH. [IponsBoaHble

KM 33JaHHBIX
(pynkuui. Jlor
apupMrIecKoe
auddepeHImp

OBaHHUE.
ITpousBoaHbIE
BBICIIMX
MOPSIKOB.
Huddepenmma
71 (PyHKIMH.
[TpaBuiio
Jlonurans.

0OpaTHBIX TPUTOHOMETPUIECKHX
(pyHkumi. @yHKIIMY 3aaHHBIE
napaMeTpUUYecKH, UX
mddepenumposanue. [lonarue
yskimm, nuddepenimpyemoii B
TOuKe, AuppepeHnman pyHKIuy,
TreOMETPUYECKHUI CMBICTT
g depennmana. THBapuaHTHOCTD
(opmbr iepBoro nuddepenimana.
IIpousBoansie u quddepeHInasl
BBICIINX MOPAIKOB. OCHOBHBIE TEOPEMBI
I depeHINATBHOIO UCUUCTIEHUS UX
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HUccnenosanue
yskIMM pU

reOMETPUYECKUI CMBICI U IPUMEHEHHE.
IIpaBuno Jlonuransa. MccnenoBanue

HOMOLIH (pyHKIIMM HA MOHOTOHHOCTS,
MIPOU3BO/IHBIX. sKcTpemyMmbl. Heobxonumble u
dopmyna JOCTATOYHBIE YCIOBUS SKCTPEMYyMa.
Teitnopa. NccnenoBanue BHITYyKJIOCTU (DYHKIUM.
Touku nepernda. AcumMnToThH rpaduka
dbynkimu. [Monsitue 06
ACUMIITOTUYECKOM pasziokeHun. Oomas
cxeMma McciieoBaHus (PyHKLIMU U
noctpoeHus ee rpaguka. Popmya
Teinopa ¢ OCTaTOUHBIM YJIEHOM B
(popme Ileano u B popme Jlarpanxka.
IIpencraBieHne 3J1€MEHTAPHBIX
(pyskmii no popmyJie Teitnopa.
2.2 @ynxkuun aByx | PyHKIMM HECKOJBKUX NIEPEMEHHBIX. 6
MIEPEMEHHBIX. O6mnacts onpenenenus. [Ipemen
ITpousBoaHbIe ¢pynkuumn. HenpepsiBHOCTB. YacTHbIE
u qudpdepeHnm npousBojHbIe. [ToHbIH
arnbl pyHKUMU | auddepeHiman, ero CBsi3b ¢ YaCTHBIMU
ABYX pOU3BOAHBIMU. VIHBapraHTHOCTB
NIEPEMEHHBIX. (popmsl nonHOTO AMPepeHmaa.
KacarenpHasn KacarenpHast IIockoCTh 1 HOPMaJb K
IUIOCKOCTh U | IOBEPXHOCTU. ['eOMETprUYECKU1 CMBICIT
HOpMaJb K nosiHoro mudpepenimana. YactHoie
IIOBEPXHOCTH. IIPOU3BO/IHBIE U TTOJIHBIE
DKCTpEMyM mdhepeHIaTbl BHICIITUX TTOPSIIKOB.
(pynkumm nByx | Popmyna Teinopa. HesBnble (pyHKLIMM.
NIEPEMEHHBIX. Teopema cymiecTBOBaHHUS.
HudpepennpoBanne HESIBHBIX
(pyHKIIHMI. DKCTpeMyMbI (QYyHKITUT
HECKOJIbKMX NIEPEMEHHBIX.
HeoOxoaumoe ycioBre sKcTpeMyMa.
YcnoBublil a3kcTpeMym. Metog
MHoxutennen Jlarpanxka. [Tpumeps
MIPUMEHEHUN ITPU MTOUCKE ONTUMAJIbHBIX
pemenuii. [Ipumepsl npuMeHeHU
YCJIOBHOTO 9KCTPEMyMa IIpY TIOUCKE
ONTUMAJTLHBIX PEIIEeHUN.
3.1 Heonpenenenn [TepBooOpaszHas. HeonpeaeneHHslit 14
BIIl UHTETpAJL. UHTErpaj u ero cpoiictBa. Tabmuia
OcHoBHbIE Heonpe/ieIeHHbIX UHTerpajioB. Metoa

METO/Ibl UHTETP
npoBaHus. IHT
erpupoBaHue

I10 YacTsM B HE
OIIpENIETIEHHOM

uHrerpaie.

HEMOCPeICTBEHHOTO UHTETPUPOBAHHUSI.
3ameHa repeMeHHOM, MHTerpPUPOBAHUE
10 YacTsIM B HEOIpeieJIeHHOM
uHTerpasie. HTerpupoBaHue
PaIMOHATILHBIX IPOOCH.
WHTerpupoBaHue UpparioHaIbHbIX
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TerpupoBaHUE
paIMOHAIbHBIX
apoGeit. Unter
pHUpOBaHUE PP

BbIpakeHUW. IHTerpupoBanue
TPUTOHOMETPUUYECKUX BBIPAKEHU.

aIlMOHAJIbHBIX
BblpakeHuid. 1
HTErpUpOBaHUE
TPUTOHOMETPU
YECKUX
BbIPa)KEHUI.
3.2 OnpeneneHHbl 3aa4n, NPUBOJSAIIME K TOHSATHUIO 6
11 MHTErpaJl. OIPE/IETIEHHOTO MHTETpaJa.
Brruncienus OrnpeiesIeHHbIN UHTETPAI , €T0
OIIPEIEJICHHOIO cpoiictBa. Popmyna HeioToHa-
MHTErpaja. JleiiOHMIIa, ee IpUMEHEHHUE AT
HecoGcTBeHHbI BBIUMCJIEHUS] ONIPEAEIEHHBIX
€ UHTErpaJisl. MHTErpajoB. MIHTerpupoBaHue 1o
yacTAM. 3aMeHa IEpEMEHHOM B
OIpeJeJIeHHOM
uHTterpaje.HecoOCcTBeHHbIE MHTETPaJIbl
¢ OECKOHEYHBIMU TTPEAETaMHI.
HecoGcTBeHHbIe MHTErpasbl OT
HEOTpaHWYEHHBIX (PYHKIIMH, UX
OCHOBHBIE CBOVICTBA.

34 Oomme dusnueckue 3a1a4u, TPUBOASIIUE K 14
ceegenus. dud JpdepeHIalIbHbIM YPABHEHU M.
(pepenanbHBL HuddepeHnmanbHple ypaBHEHUS

€ ypaBHEeHus nepBoro nopsaka. 3agada Komm.
NIEPBOTO Teopema cyliecTBOBaHUS U
nopsaka. ug €/IMHCTBEHHOCTU PELIEeHU 3a/1a41
(pepentmanbabl | Komm. OcHOBHBIE KJ1acChl YpaBHEHUH,
€ ypaBHEeHus UHTETpUPYEMBIX B KBaJpaTypax.
BBICIIIKX VpaBHeHus1, AOMyCKaOL1e TOHUKEHUE
HOPS/IKOB. nopsjaka. Ilpumeps! ncnosnb3oBaHus
Cucrembl qud g pepeHIaTbHbIX YPAaBHEHUI B
(bepeHLATIBHBI HayKe U TeXHUKe. JIuHeliHble

X YPaBHEHMH.

g depeHaIbHble ypaBHEHUS C
MOCTOSIHHBIMU KO3()(PULIUEHTAMH.
YpaBHeHus ¢ paBoil YacThiO
CMHEeLUAJIbHOrO BUA. Y pPaBHEHUs C
IIPaBOM YaCThIO. Y paBHEHUS C IIPaBOU
YacThIO IPOU3BOJILHOTO B1a. MeTtoj
BapHallvy MPOU3BOJIbHBIX IOCTOSIHHBIX.
HopmanbHas cucrema
g depeHaIbHbIX YPAaBHEHUIA.
3anava Ko a1 HopMasibHOM
cucrembl JU(pdepeHInaTbHbIX

ypaBHeHuil. Teopema cyiiecTBoBaHus U
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€IMHCTBEHHOCTU PELIEeHUs 3a/1a41
Komm. CucreMsl TMHERHbBIX

nupdepeHIMAIbHBIX YPaBHEHUH,

CBOWCTBa pelieHuil. Pemenue cucrem

JIMHEWHBIX IudpepeHIInanTbHbIX
YPaBHEHMI C IOCTOSIHHBIMU

ko3 Ppurmenramu. YucieHHoe

peleHre OOBIKHOBEHHBIX
aupdepeHIMAIBbHBIX YPAaBHEHUN.

4.1

YucnaoBbie
PAIBL.
CreneHHble
psnbl. Pspl
Dypee.

Yucnossie psaabl. CXOAUMOCTh U CyMMa
psanoB. Heobxoaumoe yciioBre
CXOAUMOCTH. JIeCTBUS C psgamMu.
MeTtopl UCCIIEIOBAHUS CXOIUMOCTH
psnoB. JlocTaTOYHbIE MPU3HAKU
CXOAMMOCTH. 3HAKONIEPEMEHHBIE PSIBI,
aOCOJIOTHAS M YCJIOBHAS! CXOAUMOCTb.
®OyHKIMOHATBHBIE psibl. O01aCcTh
CXOJIMMOCTH, METObI UX ONPEACIECHHUS.
Crenennsie psaapl. Psan Teitnopa. Psaa
MaksnopeHa. Paznoxenue (pyHKUMi B
cTeneHHsle psAasl. [Ipumenenue
CTETIEHHBIX PSIJIOB B MPUOIMKEHHBIX
BBIUMCIICHUSAX. TPUTOHOMETPUYECKHE
paasl Pypoe. [IpudmxeHue
HeNnpepbIBHON (DYHKIIMU
TPUTOHOMETPUUYECKUMHU U
areOpanyecKMU MHOTOUJIEHAMM.
Cxogumocts psanoB Pypee. Paapl
®Dypbe U1 YETHBIX U HEYETHBIX
(pyskimii. Paznoxenue B psig Pypbe
HENepuoaniecKoi (PyHKIIUH.

4.2

CityyaiiHble
COOBITHSI.
CityyaiiHble
BEJIMYMHBI.

IIpeamer Teopun BEPOSTHOCTEM.
[TpocTpaHCTBO JIEeMEHTaPHBIX COOBITHIA.
Aunre6pa coobituii. [TonsTre
ciyvaiiHoro coosiTus. Kinaccuueckoe u
reoOMEeTPUYECcKOe oIpeesieHre
BeposiTHOCTH. [ToHsATHE 00
aKCMOMAaTUYECKOM IOCTPOEHUN TEOPUU
BeposATHOCTEN. MeTO/bl BHIYMCIEHUS
BeposiTHOCTel. KomOnHaTopuka.
TeopeMsl CII0KEHUA U YMHOKEHUA.
dopmya NoNMHON BEPOSATHOCTH.
®dopmyna Baiteca. [TocnenoBarenbHOCTh

HE3aBUCUMBIX UCHbITaHUU. Cxema

bepnyim. ®opmyiiel Myaspa-Jlamaca,
[lyaccona. CityyaiiHple BEJIMYMHBI.

JMCKpETHBIE CllyyaiiHble BEJIUYHHBI.

Pan pacnpenenenus. Gynkiusa
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pacrpesiesieHus, ee CBOICTBa.
MaremaTndeckoe OXUJaHue 1
JUCTIepCUsi JUCKPETHOM CITy4anHOU
BeIMYMHbL. HenpepbiBHbIE cilyyaiiHble
BeIMYMHBL. PYHKIMS pacnpeesieHus,

JUCTIEpCUsl HEMTPEPbIBHOM CIIy4YalHON

HENPEePHIBHON CJTyYalHOU BEJTUYMHBI.

IJIOTHOCTD PacIipe/ie/ieHus1, X
B3aMMOCBS3b 1 CBOWCTBA.
MaremaTndeckoe OXUJaHue 1

BeJIMUMHbL. PaBHOMEpHOE 1
MOKAa3aTeJIbHOE paclpeesieHue

HopmanbHoe pacnipeneneHue, ero

CBOWCTBA.

3.2.2. [IpakTHYecKHe 3aHATHA, COAePrKaHNe H 00beM B yacax

Mopyns | Homep Tema Copepxanue TpynoeMKocThb
pasnena (B yacax)
1 1.1 Onpenenuren | Beruncienue onpenenureneid BTOPOro 1 20
U U UX TPETHEro MopsAKoB. Asiredpanyeckue
BBIUMCJICHUE. JONOJHEHUS U MUHOPBL. Beruncienue
Cucremsbl JBYX | ONpenenuTesis pa3iokKeHUEM 110 CTPOKE
U Tpex (cTonbiy). Cuctembl IBYX U Tpex
JIMHEWHBIX JIMHENHbIX YpaBHeHul. [IpaBuiio
YPaBHEHUM. Kpamepa. Bektopsl. JIuHeiinbie
[Tpasuiio orepalyy HaJl BEKTOpPaMH.
Kpawmepa. Hanpasisoomue KOCUHYCB U JJIMHA
BekTopsi. BekTopa. CKkasisspHOE TPOM3BEACHUE
JIuneiinsie BEKTOPOB U €ro CBOMCTBA. [[nHa
orepanuy Haj BEKTOPA U YIoJl MEXAY IByMs
BEKTOPaMH. BEKTOPaMHU B KOOPAWHATHOU (pOpME.
Harnpasnsiomu YcnoBrue OpTOroHAJIbHOCTH IBYX
€ KOCHHYCBI U BEKTOPOB. BekTOpHOE npousBeeHne
JUTMHA BEKTOpa. JIByX BEKTOPOB, €r0 CBOMCTBA.
[Ipoussenenue | I'eomerpuyeckunt cmbici. [Ipocreiinme
BEKTOPOB. IIPUJIOKEHUST BEKTOPHOTO
[Ipsamasn Ha IIPOM3BEJCHUS B HAYKE U TEXHUKE.
IUIOCKOCTH U CMmeniaHHOe MTPOU3BEJEHHUE TPEX
IUIOCKOCTb B BEKTOPOB. [ €OMETpUYECKUI CMBICIL.
IPOCTPAHCTBE.
YpaBHeHus
psIMOY B
IIPOCTPAHCTBE.
1.2 DyHKUMA. ®ynkums. O6nacTh ee ornpeeseHusI. 14
Obnactsb ee Brruncienue npesienos (pyHKLIMY.
OIpe/IEIICHNU . IlepBbli1 3amMmeyaTeIbHbINA IPEAEIL.
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Brruucnenue
MPEACIIOB
pyHKIMM.

[epBblit
3aMeyvaTeJIbHBI
W mpejer.
Bropoit
3aMedaTesIbHbI
W mpenen.
CpaBHeHue
OECKOHEYHO
MaJbIX.
HenpepoiBHOCT
b DyHKIIMIT B
Touke. Touku
pa3pbiBa U UX K

Yucio e. Bropoi 3amevarenbHbI
npenes. CpaBHeHHEe OECKOHEUHO
MauibiX. Mcnonb3oBaHue
9KBUBAJIEHTHBIX OECKOHEYHO MaJIbIX
IIPY BBIUMCJIEHUH NTPEJEIIOB.
HenpepbBHOCTD (pyHKLIMI B TOUKE.
Touku pa3pbiBa 1 UX KJIacCU(PUKALUSL.

naccudukalus
2.1 [TpousBoaHas TexHrKa HAXOKACHUS TIPOU3BOTHOM. 20
¢ynkyu. Iug | IlpousBoaHas ClOKHOI U 0OpaTHON
(epentpoBan bysxmm. IuddepeHmpoBanue
W€ HEesIBHBIX U | HEsIBHBIX U apaMeTpUUeCcKy 3aJaHHbIX
napamerpudec | ynkmmii. HaxoxaeHue mpou3BOJHBIX
KM 32JaHHBIX BBICIIMX MOpsANKOB. HaxoxaeHue
ysxmmit. Jlor | nuddepennmana. Ipapuno Jlonurans.
apupmuueckoe | MccnenoBanue pyHKIMI IpU MOMOLIU
mudpdepenimp | mpousBoaHbIX. [TocTpoenne rpagpukos.
OBaHMUE.
[Tpou3BoiHbIE
BBICIIIHX
MOPSIIKOB.
Huddepenima
71 pyHKIIMK.
IIpaBuio
Jlonurans.
Hccnenosanue
yHKIIMM TIpU
MIOMOILU
MIPOU3BO/IHBIX.

2.2 Oynkumu AByX | PYHKIMM HECKOJBKUX MEPEMEHHBIX. 12
NIEPEMEHHBIX. Oo6nactp onpenenenus. Haxoxaenue
[TpousBoanbie YAaCTHBIX MPOU3BOIHBIX. [10THBIN

u tupdpepernn | nuddepeHuunan, ero cBA3b ¢ YaCTHBIMU
anbl (pyHKIMU | TPOM3BOAHBIMU. YaCTHBIE MPOU3BOJHbIE
OBYX Y NoJiHble 1 depeHLranbl BBICIINAX
nepeMeHHbIX. | nopsakoB. CMmellaHHbIe TPOU3BO/IHBIE.
KacarenbHas HudpepeHnpoBanme HesIBHBIX

IIJIOCKOCTh 1

(pyHKIIMIL. DKCTPEMYMBI HECKOJIBKUX
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HOpMaJb K nepeMeHHbIX. Heobxommmoe ycinosue
MOBEPXHOCTH. | 3kcTpemyMa. HaxoxaeHue sxcTpemyma

DKCTpeMyM (pyHKIMU IBYX MEPEMEHHBIX.
(pynkmu 1Byx | HambOosnbliee v HaMMeHblIee 3HAUCHUE
HepEMEHHBbIX. (byHKLIMM B 3aMKHYTOM 00JIaCTH.

3.1 Heonpenenenn | HemnocpencTBeHHOE MHTErpUpPOBaHUE. 14

Bl UHTETpaJL. 3ameHa rnmepeMeHHO! B

OcHoBHBIE HEOIIPEIEIEHHOM UHTETpaJIe.

METO/Ibl UHTETP WHTerpupoBaHue 10O 4acTsM.
upoBanus. HT NuTerpupoBanue paroHaIbHbIX

erpupoBaHue npobeii. UaTerpuposanne
I10 YacTsM B HE VPPalMOHAJIbHBIX BBIPAXKEHUN.
ornpeneyeHHoM | IHTerpupoBaHue TpUroHOMETPUUYECKUX
uHrerpane. n BbIPaKEHUH.
TErpupoBaHue
paLOHAIBHBIX
apodent. arer
pUpOBaHKE UPp

aIlMOHAJIbHBIX
BbIpakeHui. 1
HTErpUpPOBaHUE
TPUTOHOMETPU

YECKUX

BbIPaKEHUH.

3.2 OrnpesienieHHbI Boiuncienus ornpeeneHHbIX 6
1 MHTerpal. UHTErpajoB. IHTerpupoBaHue 1o
Brruncienus yacTsAM. 3aMeHa [IEpEMEHHOI B

OIpeJEJIEHHOr O OIpeJeJIeHHOM UHTErpaJe.
MHTEerpaa. I'eomerpuueckre 1 MeEXaHUYECKHE
HecoGcTBeHHbI NPUJIOKEHHUS ONPeIeNIEHHOTO
€ uHTerpaisl. | mHTerpaia. HecoOcTBEeHHbIE MHTErPAJIbI
¢ GECKOHEUHBIMU TPeeIaMH U OT
HEOI'PaHUYEHHbIX (DYHKLUII.
34 Hudpepenuna HuddepeHnmanbHble ypaBHEHUS 14
JIbHBIE nepsoro nopsjaka. OnpeneneHue Tuna
YPaBHEHUS nuddepeHITMaIbHOTO YPAaBHEHU S
HepBOro NepBOro MOPs/IKA. Y paBHEHUS,
nopsaka. up | nomyckawoye NOHMKEHHE NOPsIKA.
(pepenManBbHBL JIuneiinsle nudpdpepeHnnanbHbe
€ YpaBHEHUs YPaBHEHMS C TOCTOSIHHBIMU
BBICILIMX KO3 pULIMEeHTaMU. Y paBHEHUsI C
MOPSIIKOB. IPAaBOH YaCThIO CHELMAIbHOIO BUJA.
Cucremsl 1ud Pemienue cucreM JTMHENHBIX
(pepen1anbHLI g depeHIaTbHbIX YPaBHEHUII C
X YPaBHEHUH. MOCTOSIHHBIMU KO3(h(PUIIUEHTAMH.
4.1 Yuciossle Yucnossle psaabl. CXOAMMOCTb M CyMMa 16
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PAIBL

CreneHHble

pAnbl. Psanel
Dypee.

pa0B. [locTaTouHble NpU3HAKU
CXOJIMMOCTH TOJIOKUTEJIbHBIX PSIIOB.
3HakonepeMeHHble psAgbl. CXOIUMOCTb
3HAKOIIEPEMEHHBIX Ps/I0B,
pUOIMKEHHbIE BBIYUCIIEHUS.
dyHk1MoHaNBHBIE PsiIbl. OOIaCTh
CXOJMMOCTH, METO/IbI UX OINpeJeICHHUS.
Creniennsie psaabl. Psan Teitnopa. Psaa
MakxJiopeHa. Paznoxenue pyHkimii B
crerieHHble psapl. [IpumeneHue
CTENeHHBIX PSIOB B IPUOIMAKEHHBIX
BbIUMC/IEHUsIX. PasnoxkeHue pyHKUMII B
TPUrOHOMETpUYecKue psapl Pypsbe.

4.2 Canyyvaiinsle
COOBITHSI.
CiyuaiiHble
BEJIMYMHBI.

HenocpencreenHsiil nojacyer
BeposiTHocTel. ['eomerpuueckue
BEPOSATHOCTHU. TeopeMsl CJI0KEHUS U
YMHOXeHHS BeposiTHocTel. Popmyiia
MoJIHOM BeposiTHOCTU. Dopmya
Baiieca. [TocinenoBaTtesbHOCTE
HE3aBUCUMBbIX ucnbITaHuid. opmyia
bepnymum, Myaspa-Jlamaca,
[lyaccona. [luckpeTHble CilydariHble
BeJMuuHbL. Psij pacripenenenusi.
@yHKUMSA pacnpenesieHNs, €e CBOWCTBA.
MaremaTtnueckoe O:XKuAaHue 1
JUcIiepcus JUCKPETHOM CITy4ailHOM
BeJIMuMHbL. HenpepbiBHbIE CTydaiiHble
BeIMUYUHbL. PyHKIMSA pacnpelesieHus,
IUIOTHOCTD pacnpenesieHusl, ux
B3aMMOCBSI3b U CBOWCTBA.
MaremaTtnueckoe O:XKuAaHue 1
JUCIIEPCUS] HENPEPBIBHOM CIIy4aliHOU
BEJIMUUHBI. 3aKOHBI pacipeesieHUs
HEIPEePbIBHOM CIIy4YalHOUN BEJIMYUHBI.
HopmanbHoe pacrnipeseieHue.
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3.2.3. JlabopaTopHble 3aHATHSA, COJIEPKaHNe H 00beM B Yacax

Mounysie | Homep Tema
pasnena

Copepxanuve

TpyaoeMKocTh
(B yacax)

3.3. Conep:xanue MaTepuaJoB, BLIHOCHUMBIX HA CAMOCTOSATEJbHOE H3yYeHue

Moayns | Homep | ConepxkaHue MaTepualioB, Buner camoctosATeIbHOM
pasznena BBIHOCHMMOTI'O Ha IEATEILHOCTU
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TpynoemMKocThb
(B yacax)




CaMOCTOSAITEJIBHOE
U3y4YeHHE

1.1

CRoiicTBa ornpeaeauTeNen.
[ToHsITHE O BEKTOPHBIX
auarpaMMax B HayKe U

TexHUKe. B3anmHoe
PacnooXeHnue IByX
MPSAMBIX B IPOCTPAHCTBE.
B3aumMHoe pacnioyiokeHue
JBYX TUIOCKOCTEN B

MpocTpaHcTBe. MaTpuIibl.

JleficTBUS HaJ MaTpPULIAMHU.

OOpaTHas marpuia. Panr

MaTpuiisl. CUCTEMBI
JIMHEWHBIX YPaBHEHUM,
MaTpuuHas hopma 3amucH.
Pemenue cucrem
JIMHEVIHBIX YpaBHEHUN
MaTPUYHBIM METO/IOM.
CucremMbl TMHEWHBIX
ypaBHEHHI OOIIIero BU/IA.
Teopema Kponekepa —

Kanenu. Kpusbie BToporo

MOPSIIKA: OKPYKHOCTb,
JUIUIIC, TUTIepOOIIa,
napabona, ux
reoMeTpUYeCcKre CBONCTBA
Y YpaBHEHUSI.

TexHUuecKkre MPUIIOKEHUS

reOMEeTPUYECKUX CBOICTB

KPUBBIX (MCIIOJIb30BaHUE
(pokasIbHBIX CBOWCTB,
MaTeMaTUIecKue MOJIEN
(popmoobdpazoBanus
OMOJIOTHYECKUX,
TEXHUYECKUX U APYTHUX
00bekTOB). [TonspHBIE
KOOPJMHATHI HA
miockoct. KpuBbie B
TIOJISIPHBIX KOOP/IMHATAX.

N3yyeHre TeopeTuyeckoro
Marepuaia. KoHcnekTs no
M3YyYEHHbIM TEMaM.
Pemienue ThnoBeix 3agay.

11

1.2

OCHOBHBIE 3JIEMEHTapHbIE
(pyHK1IMM, UX CBOWCTBA U
rpaguku. CloxHbe U
oOpatHble (PyHKIMHU, UX
rpacpuxu. Knacc
3JIeMEHTapHBIX (DYHKIIMA.

N3yuenue TeopeTnyeckoro
Matepuasa. KoHcrniekTsl o
U3YYEHHBIM TEMaM.
Penienne TMIIOBBIX 3a7a4.

10

2.1

I'unepOonmueckue

20

I/ISy‘ICHI/Ie TCOPETUYCCKOTO

40




(pyHK1IIMM U UX rpaduKU.
[IpousBonHbIE
runepooIMIecKux
(pynkuuii. [Ipumenenune
(popmyiel Teinopa B
BBIUMCITUTETHHON
MaTtemaruke. Ilonarue
KpuBoi. [Tpumepsi.
VpaBHEHuE KacaTeIbHOU K
KPUBOI B JAaHHOU TOUKE.
KpuBuzHa miockon
KpuBoil. Paguyc
KpuBu3HBL. KpuBu3Ha
MPOCTPAHCTBEHHOMN
kpuBou. dopmyibl Ppene.

marepuana. Koncrekr
MPOIJIEHHOTO MaTepuara.
Perienuie TMIIOBBIX 3aJay.

2.2 IIpriMeHeHue noyHoro N3ydeHue reopeTuecKoro 20
muddepeHimana K Marepuasna. KoHcnekTsl mo
NPUOIMKEHHBIM M3YYEHHBIM TEMaM.
BEIUHCIIEHUAM. MeTox Pemrenne THIIOBLIX 3a1a4.
MHOxuUTenen Jlarpanxa.
[Tpumepsl mpuMeHeHUI
NP TOMCKE ONTUMAJIbHBIX
pemtenuid. [Tpumepst
NIPUMEHEHHI YCIOBHOTO
9KCTpeMyMa IpU MOUCKe
ONTUMAJTbHBIX PEIICHU.
3.1 Heornpenenennslii N3yuenue Teopum. 20
UHTEerpa. Pemenve TUIOBbIX 3a4a4.
NHurerpuposanue
InpdepeHInanIbHOro
OuHOMA.
3.2 Onpenenennblii uHTerpan. | M3ydyenue reopeTrueckoro 26
I'eomerpuueckue u MaTepuasia. KoHcniekTsl no
MeXaHU4ecKue M3YyYEHHBIM TEMaM.
MIPUIOKEHUST Pemienve TUIOBBIX 3a4a4.
OIpEe/IeJIEHHOTO UHTErpaa.
3.3 [TonsTtue u npencrasnenus | M3yyeHue TeopeTHYECKOro 10
KOMIUIEKCHBIX YMCENT Matepuasia. KoHcniekTsl o
(OCHOBHBIE TTOHSATHS, M3YyYEHHBIM TEMaM.
reOMETPUYECKOE Pemenne TnoBsIx 3ajau.
n3o0paxenue, Gopmbl
3aITMCH KOMILJIEKCHBIX
yycelt). JlelcTBrUA HaJ
KOMIUIEKCHBIMU YHUCJIaMHU.
34 [Tpumeps! ucnonb3oBanust | M3yuyeHue reopeTrueckoro 20

JpdepeHMATbHBIX

21

MaTepuaa. KoHcnekTs o




3aJJaHHBIM TeMaM. Pelienue

YPaBHEHMI1 B HayKe U
TUIOBBIX 3a/a4.

TexHuKe. [Ipunoxenus k
OIMCaHMIO JINHEUHBIX

MOJEJIEN.
4 4.1 Yucnoble psgbl. N3yyeHre TeopeTuyeckoro 16
CrenenHsie psiibl. Psiibt Matepuaia. KoHcrekTsl no
Dypoe. M3YyYEHHbIM TEMaM.
Pemenrie TMIMOBBIX 3a1a4.
4.2 CrydaiiHbie COOBITHSI. N3yuenue treopeTrueckoro 16
CityyaiiHble BEJIMYVHBIL. Marepuasia. KoHcniekT no
[ToHsiTHE O Pa3TMUHBIX M3YYEHHbIM TEMaM.
(opmax 3akoHa Oonbix | PerieHue THIMOBBIX 3a/1a4.
YHCeJL.
4.3 [Tpeamer matemaTudeckor | M3yueHue TeOpeTUYECKOro 28

Matepualia. KoHncnekTu no
HN3YUYCHHBIM TEMaM.
Pemenue TUIIOBBLIX 3a7a4.

CTaTUCTUKU. ['eHepabHas
¥ BBIOOpOYHAS
COBOKYITHOCTb.

Crarucruueckoe

pacnpeienieHre BBIOOPKH.

SAMnupuueckas (pyHKUUs
pacripeeseHus.

['papuueckoe
n3o0paxeHue

CTaTUCTUYECKOTO

pacrpenenenus. Yuciosble

xapakTtepucTuku. OneHka

HEU3BECTHBIX I1aPAMETPOB.

MeTtoapl HaX0XAEHUA
TOUYEYHBIX OLIEHOK.

[TonsATHE MHTEPBATBLHOTO

OLIEHMBAHM [1ApaMETPOB.
JloBepUrenbHbIE
VHTEPBAJIbl )15

rapameTpoB HOPMaJIbHOTO
pacripenenenus. IIposepka
CTATUCTUYECKUX TUIIOTES.
ITpoBepka runores o
3aKOHE paclpelesIeHus.

4. ®oH/1 OLIEHOYHBIX CPE/ICTB ISl IPOBe/IeHUs TEKYIeH 1 MPOMeKyTOYHOM
aTTecTaniu 00yJarIuXCcs M0 U CIUILINHE

®oHA, OLIEHOYHBIX CpEACTB TEKYLIETO KOHTPOJIA U HpOMC)KYTOQHOﬁ aTrecrauyuy 1o uToram

OCBOCHUSA NJUCHUIIIMHBI ITPEACTABJICH B IPHUJIOKCHUM.

POH[I OLIEHOYHBIX CPEJICTB
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http://work.zabgu.ru/fos/16/16.7/%D0%A4%D0%9E%D0%A1%2021.05.03.%20%D0%92%D1%8B%D1%81%D1%88%20%D0%BC%D0%B0%D1%82.%2021%20%D0%B3%D0%BE%D0%B4..pdf

5. Yue6HO-MeTOAMUECKO€E H MH( OpMAIIOHHOE 00ecneuyeHne JHCIUIIIHHbI
5.1. OcHoBHas JuTeparypa
5.1.1. IleuaTHble U3 JaHUA

1. 1. bepman, I'"H. C60opHHK 32124 MO KypCcy MareMaTHYecKOro aHaumsa : y4eo. nocooue / I'. H.
Bepmas. - 22-e u3j., mepepad. - Cankt-ITetepOypr : [Tpodeccus, 2008. - 432 c. : ui. - 217-62. 196
2. Ilucbmennbid, Imutpuin TpodumoBud. KOHCIIEKT JIEKIMI MO BBICIIEM MATEMATHKE : MOJIHBINA
kypc / [Tucemennsiit Imutpuini Tpopumosuu. - 7-e uzg. - M. : Aiipuc-Ilpecc, 2008. - 608c. : ui. -
ISBN 978-5-8112-3118-8 : 176-46. 50 3. Ky3nenos, Jleonng AnronoBuu. COOpHUMK 3ajad IO
BBICIIIEH MaTeMaThKe. TurmoBsle pacuetsl : yueO. nocooue / Kysnenos Jleonny AntoHoBuY. - 11-€
u3a., crep. - Cankr-IlerepOypr : Jlanb, 2008. - 240 c. - (Y4yeOHuku ais By3oB. CnenumaabHast
aurepatypa). - ISBN 978-5-8114-0574-9 : 285-00. 101

5.1.2. Uzpgannsa u3 9BbC

1. 1. MaTemaruveckuii aHan3: PyHKIMHA HECKOJIBKUX MEPeMEHHBIX [DIeKTPOHHBIN pecypc] : ¢O.
unn. 3aganuii / E.I'. [InotaukoBa, C.B. JleBko; moa o6 pen. E.I'. [TnoTHMKOBOW. -2-€ U31., cTep.
- M. : ®JIMHTA, 2014." - http://www.studentlibrary.ru/book/ISBN9785976518414.html 2.
Teopusi BepoATHOCTEH U MaTeMaTUUyecKasl CTaTUCTUKA [DIeKTpOHHBIN pecypc] : yued. mocodue /
E. H. I'ycena. -5-e n3m., CTEPEOTHIL. - M. : OJIMHTA, 2011. -
http://www.studentlibrary.ru/book/ISBN9785976511927.html

5.2. JlonoHUTeEJILHAS JJUTEpaTypa
5.2.1. IleuyaTHbIE N3 JaAHUA

1. 1. AnreGpa u reometpus : yueO. nocooue. Y. 1 / [JompaueB Biaagumup ViBaHoBuu [u np.]. -
Yura : Yutl'Y, 2008. - 121 c. : un. - ISBN 978-5-9293-0386-9 : 6/11. 260 2. [I3100a, UpunHa
BopucosHa. [luddepeHimanbabie ypaBHEH!s! BBICIINX MOPSIKOB : yued. nocodue / [I306a Mprna
Bopucosna. - Yura : Yutl'V, 2011. - 202 c. - ISBN 978-5-9293-0593-1 : 142-00. 273 3. Jleckosa,
lanuna AmnatonbeBHa. TexHuka auddepeHipoBanust (YHKIMU OAHOW TMEpPEeMEHHOU : yueO.
nocooue / JleckoBa ['ammua AHatonbeBHa, MuHaeBa Mapuna ['enHagpeBHa. - Yuta : Yutl'Y,
2008. - 122 c. : Tada. - 63-00. 97 4. JleckoBa, Taresina .MuxaitnoBHa. Beiciias maremaruka : y4e0.
rocodue. Y. 4 / T. M. Jleckosa. - Yura : Yutl'VY, 2007. - 171 c. - 94-00. 63 5. JleckoBa, Tatpana
MuxaitioBHa. MaTemaTtuueckasi CTATUCTUKA B TOPHOM jede : yued. mocooue / JleckoBa TaTbsiHa
MuxaitioBHa, Mary3oBa Jlecs AnekcangpoBHa. - Yura : 3a0l'Y, 2014. - 110 c. : un. - ISBN
978-5-9293-0979-3 : 85-00. 70+¢

5.2.2. U3panua n3 DBC
1. Ha ycMoTpeHue o0ydvaromierocs

5.3. ba3bl JaHHBIX, HH( OPMAIHOHHO-CIIPABOYHbIE€ 1 OUCKOBbIE€ CHCTEMbI

HazBanue Cchuika

DIeKTPOHHO-OMOINOTEYHAS cucrema | https://e.lanbook.com/
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«M3paTenbcTBO «JIaHb».

DJIeKTPOHHO-OMOIMOTeYHAs cucrema | https://www.biblio-online.ru/
«lOpaiit».
DJIeKTPOHHO-OMOIMOTeYHAS cucrema | http://www.studentlibrary.ru/

«KOHCYJIbTaHT CTyAEeHTa».

denepanbHblil nopTa «Poccwuiickoe | http://www.edu.ru
00pa3oBaHuE».

Nupopmanmonnas cucrema «Egunoe okHo | http://window.edu.ru
JocTynma K 00pa3oBaTelbHBIM — pecypcam»
MIPeAOCTaBIIsIET CBOOOAHBIN OCTYH K KaTaJory
oOpaszoBaTenbHBIX ~ VIHTEpHET-pecypcoB U
MOJTHOTEKCTOBOM ~ 3JIEKTPOHHOW  y4eOHO-
METOIMYECKON OuOIMoTEKE I OOLIEro u
poeCCUOHANBLHOTO 00pa30BaHHUS.

WutepHeT-6ubImoTeKa 1o MaTeMaTuke. http://ilib.mccme.ru

Vyebnas (puzuko-marematuueckas | http://eqworld.ipmnet.ru/ru/library.htm
oudnmoreka.

DJeKTpOHHAsI OMOIMOTeKa YUeOHUKOB. http://studentam.net/

BubnmmoTteka 1o ecTecTBeHHbBIM HAyKaM. http://www.benran.ru/

6. Ilepeyenr MporpaMmMHOro o0ecrnedeHnst
[TporpammHoe obecnieuenue odmero HazHaueHus:: OC Microsoft Windows, Microsoft Office,
ABBYY FineReader, ESET NOD32 Smart Security Business Edition, Foxit Reader, AUBC
"Merallpo".
[IporpamMmmHoe obecrieyeHre creluaibHOr0 Ha3HAUSHUS:
1) Mathematica Standart Version Education

2) PTC Mathcad Express

7. MaTtepuajibHO-TeXHIYeCKOe o0ecrneuyeHne JUCIUILIAHDI

HaumeHoBaHMe mOMeIleH i 17151 TPOBEACHU S OCHAILIEHHOCTD CIIE[UAILHBIX [IOMEILIEHUNA U
y4eOHBIX 3aHATUHA W JJI CAMOCTOSATEILHOW | MOMENIeHUH JIJIsi CAMOCTOSITEIbHOW PadOThI
paboThl 00YYAIOIIUXCS

Vyebuple ayautopuu ansa  npoBefeHus | CoctaB 000pydOBaHMS U TEXHUYECKUX CPEJICTB
3aHSTUIN JIEKIIMOHHOTO TUIIA oO0yJyeHHs] yKa3aH B Tacropre ayIuTOpPUH,
3aKPEIJIEHHON PaCIIMCAHUEM M0 (PAKYJIbTETY

V4yeOHble  ayAUTOpUM I TIPOBEICHUS
MPAKTUYECKUX 3aHATUI
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VyeOHble  ayAUTOpPUM IS TIPOBEICHUS
Ja00paTOPHBIX 3aHATHIA

V4eOHble ayqUTOPUH JJISI TPOMEXYTOYHOM
aTTecTaluun

VyeOusle  aymutopuu s KypcoBoro | CocraB 000pyJOBaHUS U TEXHUYECKUX CPEICTB
MIPOEKTUPOBAHUSI(BBHITTOJTHEHU ST KYpCOBBIX | OOy4eHHsl yKa3aH B Taclopre ayIuTOpPUH,
pador) 3aKpErUIeHHON pacnucaHueM 1o Kadeape

VyeOHblE  ayaWTOpUW IS TIPOBEICHUS
IPYNIOBBIX U UHIUBUAYAIbHBIX KOHCYJIbTAUI

VueOHbIe AyJUTOPUHN IJIA TeKymeﬁ aTTeCTalluu

8. MeToanueckue peKOMeHJalli 0 OPraHu3aud N3y4eHUs JUCIUILINHBI

[MpenogaBaHvie OUCHMIUIMHBI CTyJAEHTaM O4YHOW (opMbl OOy4YeHHUs1 TMoapasiesseTcss Ha
IIPOBE/ICHUE JIEKIIMOHHbIX M MPAKTUYECKUX 3aHATHI. Ha JeKUMOHHBIX 3aHATHSAX MpEenoaaBaTeb
u3jaraeT TEOPETUYECKUH MaTepuayl, MpeayCMOTPEHHbIH ydueOHOW MpOrpaMMoin, U JaeTr
BO3MOXXHOCTb ~CTYJEHTY B KOHIIE JIEKUMM 3aJaTh MosBUBIIMECS Bompochl. CTyaeHTy
PEKOMEHIYETCS] BECTU KOHCIEKT JIeKIMU. Ha mpakTuueckux 3aHATUSIX TEOPETUYECKUI MaTepuall
3aKkperuisieTcs pemeHueM 3aga4. CTyAEeHT TOJIKEH MOATOTOBUTHCS K MPAKTUYECKOMY 3aHSATHIO, T.€.
U3YUYUThb TEOPUIO IO COOTBETCTBYIOLLEN TEME, BBINOJHUTH [OMalllHee 3agaHue. Eciou npu
CaMOCTOSITEIbHON pa®oTe BOZHUKJIM TPYAHOCTH B MOHMMAaHWU TEOPETUYECKOTO MaTepuasa WiId
pEILEHUH 3a/lauM, TO CJEAYEeT YeTKO c(OpMYJIMPOBaTh BONPOC U 334aTh €ro MPerojaBaresio Ha
NPAKTUYECKOM 3aHSTUM WIM HAa KOHCYJbTalMu (OOBIYHO BpeMsi KOHCYJIbTAIIMA YKa3bIBaeTCS B
pacrucaHuy KOHCYJIbTAlMi MpernoiaBaresneit Kageapsl).

B Hacrosimmee Bpemsi OOJbIIOE 3HAUYEHHWE MMEET CaMOCTOSITeNbHas padoTa CTyIeHTa, KOTopas
BKJIIOYaeT B ce0s H3yueHHe TEOPEeTHYECKOro MaTepuaja IO KOHCIEKTaM U ydeOHHKam,
BhinosiHeHre PI'P v mpenjiokeHHbIX mperoiaBaTesieM JIOMAIIHUAX 3aaHUN.

B Teuenue cemecTpa CTYAEHTH OTUUTHIBAIOTCS IO U3YUYEHHBIM TEMaM: MPEernoAaBaTeib 00bsABISAET
B Hauaje OuepeIHOro pasjaena mporpamMmbl o ¢dopMe M cpoke ordetHoctu (3ammra PIP,
KOJUTOKBUYM, KOHTpOJIbHAsl padota, pedepat). Ha kadeape umeorcss MeToguueckue mocodus u
METOJMYECKME PEKOMEHIALMU 110 BCEM TEMaM CeMecTpa.

B cooTBeTcTBUY C yUeOHBIM IAHOM 10 OKOHYAHUIO CEMECTpa CTYJIEHT CAAeT 3a4eT WM K3aMeH.
IIpenogaBaTesp 3apaHee BBIIAET CTYAEHTAM BOIIPOCH! K 3a4€Ty WIMA SK3AMEHY M 3HAKOMUT UX C
KPUTEPUSIMU OLICHUBAHMSI.

B cooTBeTCTBUY € Y4eOHBIM TJIAHOM IO OKOHYAHHUIO CEMECTpPa CTYACHT CIAET 3a4eT WM SK3aMeH.
K sk3ameHy v 3a4eTy CTyJIEHT JOIMYCKAIOTCS MPY HATUYUK ITPOBEPEHHBIX PaOOTHI.
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PazpaboTumk/rpynmna pa3padOTIMKOB:
Jleca AnexcanapoBHa Mary3oBa

Tunosas nporpamMma yTBep:KJeHa

CornacoBana ¢ BblITycKalwollen kadeapoi
3aBenyommii kKadeapou
«__» 20
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