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OO6mas Tpya0eMKOCTh B 3a4eTHBIX enunaniax — 4 3ET.



JIucer corsiacoBanui

PaGouass mporpamMma cocTaBieHa ¢ ydeTtoM TpebOoBanuii ~DemepanbHOTO
['ocynapcTBeHHOrOo 00Opa3oBaTenbHOro cranjgapra Beicuiero odpasosanus (PI'OC
BO 3++) no wnanpaenenutro noarotoBkn 35.03.04 ArpoHomusi (mporpamma

OakanaBpuara), yrBepxkiaeHHoro IIpukazom MunoOpnayku ot 26.07.2017
Ned77809.

PaccMoTrpena wu yTBepXJeHa Ha 3acelaHuM Y4eHoro cosera HMucruryra
3emuieycTpoicTBa u arporexnonoruid 17 anpens 2020 ., mpotokos Ne 7.

Pa3zpaboTuuk:
K.T€X.H., JOIICHT CasenneBa E.B
(momxHOCTB) (moamuce) (®.1.0)
PykoBomgutennr OIIOI1 Haymosa T.B.

(OIKHOCTB) (monmnuck) (®.11.0.)



1 Heiu u 321244 M CHUUILIUHBI (MOIYJIA)

Henab: monydeHue 3HaHUU i1 0a30BOM MaTEeMATHMYECKOW TOJATOTOBKM OaKallaBpOB,
MO3BOJIAIONICH YCIENIHO pemaTh COBPEMEHHBIC, THIIOBBIE 3aJauyd B NPOdeCCHOHATHHOU
JIEATEIIbHOCTH.

3agaun:

- mpuoOpeTeHne HaBBIKOB aHAIN3a U (POPMYIHPOBKUA MAaTEMaTHUECKUX TOCTAaHOBOK 3a/1a4;

- U3y4YeHUE OCHOB MAaTEMAaTUYECKOro amnmnapara, HeoOXOJWMOTO Ui pelleHHs] THUIOBBIX 3aay B
npodeccnoHaNbHOMN 1eATENbHOCTH;

- pa3BUTHE JIOTUYECKOTO MBIIIJIEHUS, MATEMAaTUYECKON KYJIbTYpPHI;

- OBJIAJICHUE AHAJIMTUYECKHMMH W YHUCJICHHBIMM METOJIaMHU pELICHUs IOCTaBJICHHBIX 3a]a4
JUHENHONW M BEKTOPHOM anreOpbl, aHAJIUTHUECKON IeOMETpUH, MAaTeMaTUYEeCKOro aHajIu3a,
JMCKPETHON MAaTEMaTUKU;

- W3yYCHHE METOJOB MAaTEMAaTHUYECKOrO0 MOJIECIMPOBAHMS I PEIICHUS THUIIOBBIX 3aJad W3
JUCIUILTAH TPO(ECCHOHATBHOTO MUKJIIA M TUCIUTUINH PO(UIHLHON HANIPAaBICHHOCTH;

-npuoOpeTeHne HABBIKOB MpPUMEHEHUs MHPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUU TPH
peuieHuu 3aiay.

2 MecTo IMCHUIIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM POTrPaMMBbI:
00s13aTenpHas yacTh, 6azosag qucuuinaa 51.0.11.01

3 IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHs MO AUCHUILIHHE (MOAYJIIO0),
COOTHECEHHBIX € IUIAHUPYEMbIMH Pe3yJbTATAMH OCBOCHHUSI 00pa30BaTesILHOM

NPOrpamMMBbl:
Komnerennun, oopmupyemsbie B IPoLIecce OCBOSHUSI JUCIUIUIMHBI (MOYIIS):
Tun ®opmyaUpoBKa Homep ®opMyIHpPOBKA HHAUKATOpPA
KOMIIe KOMIIETCHIINH HHIMKATOPA AOCTHKEHHS L eJIH
TeHUHMHU AOCTHKEHUS
eIt
O6menpodeccrnonanibHasi KOMITETSHIIHS
CriocobeH periate THUIIOBBIE Hcnonp3yeT 3HaHUS OCHOBHBIX
3a/1a4u IpoPeccuOHAIbHON 3aKOHOB MaTEMaTHYECKUX U
JESATEIIBHOCTH Ha OCHOBE €CTECTBEHHBIX HayK NIl PELICHUS
3HAaHUH OCHOBHBIX 3aKOHOB 3a/1a4 B Mpo(eccuoHaIbHON
MaTEMaTUYECKUX U OIMK-1.1 JESATEIBHOCTH.
OIIK-1 | ecTrecTBEHHBIX HAYK C
IPUMEHEHUEM
MH(OpPMaLMOHHO-
KOMMYHHKaIIMOHHBIX
TEXHOJIOTHII.

B pe3ysabrare 0CBOCHUSA IUCHMILIMHBI (MOAYJIs1) 00Y4AIOIIMIACS JOJIKEH::

3HATB:

-OCHOBHBLIC 3aKOHBI MAaTCMATHYCCKHUX M CCTCCTBCHHBLIX Hay1< JJIA pel_HeHI/IH 3a1a4 B
npodecCHOHATBLHOMN 1eATebHOCTH.

YmMmerTh:

-IIPUMCHATL OCHOBHBIC 3aKOHBI MATEMATUYCCKUX U CCTCCTBCHHBIX HAYK IJId PCIICHHUA 3a1aY B
poeCCHOHAIBHON JeSTEIIBHOCTH.




4. O0beM MCUMIVIMHBI (MOAYJISI) B 3a4YeTHBIX €IMHULAX C YKa3aHHeM
KOJIMYECTBA AKAJAEMHYECKHX 4YaCOB, BbIJCJICHHBIX HAa KOHTAKTHYI padoTy
o0yuamomuxcsi ¢ mnpenogasareseM (M0 BHAAM Y4YeOHBIX 3aHSATHI) M HA

CaAMOCTOSITEJIbHYI0 Pa00Ty 00y4aloIuXCcs
O6H_[a$I TPYAOCMKOCTH JUCHUIIIMHBI COCTaBJIACT 4 3ayeTHBIE [S107050400053 8

Bun yae6HO# paboThI Cemectp 3ao4Hoe Bcero yacos
1 1 kypc
KonTakTHas padora c npenoaaBartejiemM 68 24 66/24
(Bcero)
B ToM guce:
Jlexumu (JT) 36 10 36/10
3aHATUS CEMUHAPCKOTO TUTA, B T.U.:
Cemunapsl (C)
[Tpaktuueckue 3ansatus (I113) 32 14 32/14
ITpaktukymsl (I1)
JlaGopaTtopHbie paboTsr (JIP)
Komnoksuymsl (K)
Jlpyeue 6uovl KOHmaxmHou pabomuol
CamocrosiTesibHasA padora (Bcero) 40 111 40/111

B ToM uncie:

Kypcogoii mpoekr (padota) (KII, KP)

Pacuetno-rpaduueckue pa6otsl (PI'P)

Pedepar (P) 6/- - 6/-

KontposbHas pabota - 51 -/51
Jlpyeue 6uovl camocmosmenvroi pabomol: 36 60 36/60

[ToaroToBKa K MPAaKTUICCKUM 3aHSATHIM 10 20 10/20

ITonroToBka K KOHTPOJIBHBIM paboTaMm, 10 20 10/20

TECTHPOBAHUIO, KOJUIOKBUYMY,

cobece10BaHUI0

BrinosnHeHne MHIMBUYaaIbHOTO 3a/1aHus 14 20 14/20

ITonroToBka K 9K3aMeHy

KonTpoiss 36 9 36/9

Bun npomexxyTouHoi arTecTanuu (3a4€T, OK3aMeH DK3aMeH Dx3amen/

3a4€T C OIICHKOM, IK3aMEH ) DK3aMeH

O6mast Tpy10EMKOCTh yac 144 144 144/144

3a4. e/l 4 4 4/4

5 Copep:xanue IUCHUIUVIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE II0 TeMaM
(pasnesamM) ¢ yka3aHHeM OTBEICHHOI0 HA HHUX KOJIHYECTBA AKAJAEMHYECKHUX

4acoB M BUJI0OB Y4eOHBIX 3aHATHI
5.1 Conep:xanue pa3jiesioB JUCHUIIMHBI (MOTYyJIeil)

No HanmeHnoBanme Conepxanue paszaena JUCUUTUIAHBI
n/n | paszjena JUCHUIUIMHBI
1 OnemeHTsl TuHeHHON | 1.1.MaTpulibl 1 1eHCTBUS HAJl HUMHU.

U BeKTOpHOI1 anredpr! | 1.2.0mnpenenurenn u ux cBoiictBa. CrocoObl BBIYMCICHUS
onpenenutenei. CUCTEMBbl JTUHEHWHBIX ypaBHeHUW. IIpaBuio
Kpamepa.

1.3.06parHas Matpuiia. MaTpu4HbId METOJ] PEIICHUS CHCTEM
JMHEHHBIX adreOpanyecKux ypaBHEHUH.




1.4. JIuneriHble BEKTOPHBIE MpOocTpaHCcTBa. CI0KEHUE BEKTOPOB
Y YMHOXCHHE BEKTOpa Ha YHCIIO.

1.5.JIuneiiHas 3aBUCUMOCTb M HE3aBUCHUMOCThH BEKTOPOB. ba3zuc.
Koopaunatel BekTopa B BeIOpaHHOM Oasuce. [lnmuHa BeKTOpA.
JIuHeiiHbIe onepaly B KOOpJAUHATAX.

1.6 CkansipHoe, BEKTOpPHOE M CMEIIAHHOE IPOU3BEICHUE
BEKTOPOB, HX OCHOBHBIE CBOHCTBA W T'€OMETpUYECKas
WHTEPIIPETAIHS

DJeMEHTHI
aHATMTHYECKON
reoMeTpus Ha
IIOCKOCTH

2.1.MeToa KkoopIUHAT.

2.2.YpaBHeHus mnpsAMoll Ha miuockoctu. CocraBieHue
YpaBHEHUU MPSIMBbIX.

2.3.KpuBele Broporo mnopsaka. KaHoHuueckue BuAbl KPUBBIX
BTOPOTO MOPsIKA (JUIUATICH, TUTIEPOOITBI M TapaboJIbl).

BBeneunue B
MaTeMaTUYECKUI
aHann3

3.1.1lpenen  ¢yHKUMH © €ro TI'EOMETPUYECKUH  CMBICI.
Opnocroponnue npenensl. CBOMCTBA NMpeaenoB PYHKIIHA.
3.2.CBsi3p  OECKOHEYHO MaNbIX M OECKOHEYHO OOJBIINX
GbyHKIMi. OKBHUBallEHTHbIE OECKOHEYHO Maible (DYHKIHUU.
[IepBbIil 1 BTOPOM 3aMedaTeIbHbIE PEIEIIBI.

3.3.IlonsATre HempepbIBHOCTU B Touke. OmpeneneHus pa3pbiBOB
MEepBOrO U  BTOPOTO  POJOB. YCTpPaHUMBIE  pa3pbIBHI.
HenpepbiBHOCTH 3JIEMEHTAPHBIX GbyHKIHA. CaoiicTBa
HEMPEPBIBHBIX ~HA OTpe3ke (YHKIMI: OTrpaHHYECHHOCTb,
JOCTUKUMOCTh HaWOOJNBIIET0 W HAWMEHBIIET0 3HAYCHHIA,
CYIIIECTBOBAHHUE MPOMEKYTOUHBIX 3HAUCHUM.

Huddepennmanbaoe
ucUnCIeHue PyHKIHA
OJTHOTO
HE3aBUCHMOTO
HEPEMEHHOT 0

4.1.1lpousBoanas (pyHKIMH B TOuKe. ['eoMeTpuuecKuil cMbICi
IIPOU3BOJHON. YpaBHEHHE KAacaTEIbHOW M HOPMAIM K IIJIOCKON
KpuBOW.  DPU3NYECKUH  CMBICI  IIEPBOM  NPOU3BOJHOM.
buonornuecknii cMbICI.

4.2 .HenpepblBHOCT  (DYHKIIMM, HUMEIOIIEH NPOU3BOJHYIO.
[IpaBuna HaxO0XACHWS MPOU3BOJHOM CYMMBI, Pa3HOCTH,
MIPOU3BEICHUS U OTHOIIEHUS (pyHKUMH. Tabnuia mpou3BoAHBIX
OCHOBHBIX AJIEMEHTAPHBIX byHKIMMA (6e3
BbIBOJIa). I [pon3BoIHAS CTIOXKHOM U HESIBHON (DYHKILINU.
4.3.IlepBbiii nuddepeHnman U €ro reoMETpUYECKHl CMBICIL.
Huddepenunran  cyMMbl, pa3HOCTH, MpPOU3BEACHUS U
oTHomeHus ¢yHkuuil. HMHBapuaHTHOCTH (OpPMBI MEPBOTO
muddepeHnmana. [Ipumenenue TddepeHImanos B
MPUOIMKEHHBIX BHIYUCICHUSAX.

4.4. Teopembl O CpeOHMX 3HAUYEHUSAX TUPPEpEeHIIMPYEMBIX
¢bynkuii; Teopemsl @epma, Posuts, Jlarpanxka, Komm. [Ipasuio
Jlonurans.

4.5 Kputepuii MOHOTOHHOCTH auepeHIupyeMbIXx (QYHKIHMN.
Heo0GxonuMoe W JOCTaTOYHOE  YCIOBUE  JKCTpPEMyMa.
Kputnueckue Touku nepsoro poja. Haxoxnenne HauboabIiero
Y HAaMMEHBIIIEro 3HaueHUH (QYHKIIMU Ha OTpe3Ke.
4.6.0npenenenre BBITYKJIOCTH U BOTHYTOCTH, TOYEK Meperuoa.
IIpumeneHne BTOpoi NPOM3BOAHON K HaX0XACHUIO MHTEPBAJIOB
BBIIYKJIOCTH U BOTHYTOCTU. KpUTHUecKre TOUKH BTOPOTO poja.
4.7.AcumMnTOTHL. Busibl. ANropuT™M HaX0XKJICHHUS.

Heonpenenenusie u
OIpEIEICHHBIE
WHTETPaJIbI

5.1.IlepooOpa3nas. HeomnpeneneHHwslii WHTETpaT MW €ro
cBoiictBa. Tabmuma OCHOBHBIX (OPMYT HHTETPUPOBAHUS.
HenocpencrBennoe uHTErpupoBanue. MHTerpupoBaHue 1o




JacTIM U IIOACTAHOBKOM.

5.2.0mnpeneneHne W OCHOBHBIE CBOWMCTBA OIPENEICHHOIO
unterpana. IlpousBonnas mo BepxHemy mpeneny. Popmyna
Herorona-JleiiOauma. BeraucneHnne onpeeieHHbIX HHTETPAIOB
METOJIaMH 3aMEHBI IEPEMEHHOH U 110 YaCTSM.

5.3. IlpumMeHeHue omnpenenéHHbIX UHTErpajoB B T€OMETPUU U
¢buszuke, Ouosorwii. BeruuciaeHune TIOmMEANEH — TIOCKHX
o0macTei, UIMH IYr IMJIOCKUX KPHBBIX, MOBEPXHOCTEH (QHUTYD
BpallleHus U 00BEMOB TN BpaIlCHHUS.

5.4. HecoOcTBEHHbIE HHTErPAIbI.

6 Huddepennmanbroe | 6.1.00macTh onpeaenenus, mpeaea U HeNPepbIBHOCTh (PYHKITUN
ucuuciieHue PyHKIMHA | HECKOJMBKUX ~ TepeMeHHBIX.  OCHOBHBIE  TEOpPEMBI O
HECKOJIbKUX HETPEPBIBHBIX (DYHKITHSIX.

HE3aBHCHUMBIX 6.2.YactHble Ipon3BOHBIE U TU(PHEPEHINPYEMOCTh (PYHKIHH
HIEPEMEHHBIX HECKOJIbKUX MEPEMEHHBIX.
6.3.Ilonaeii auddepennuan. [IpumeHeHne B TPHOIMKEHHBIX
BBIUUCIICHUSX.

6.4.0xcTpeMyMbl  (QYHKIMM ~ HECKOJIBKMX  TIEPEMEHHBIX.
HeoOxonumoe ycmoBue. [loctaTouHble yCIOBUS. Y CIOBHBIN

HKCTPEMYM.

7 OOBIKHOBEHHBIE 7.1.00b1kHOBeHHBIe U depeHIInanbHble YPaBHEHUS TIEPBOTO
muddepernmansapie | mopsaka (0.J1.Y). YactHoe, obmiee u ocoboe penieHus. 3amada
ypaBHCHHS Komm s oObIKHOBEHHBIX Ju(ddepeHIMaIbHBIX ypaBHEHHUN

nepBoro mnopsiaka. [loHsiTHE O Teopeme CyIIECTBOBAHUSA U
€IMHCTBEHHOCTH pelleHus 3agaun Komm a1 ypaBHEHH
[IEpBOr0  IMOpPsJKA. HHuterpupoBanne  ypaBHEHUH c
pasaeNAoIUMHACS IEPEMEHHBIMHU.

7.2.HexoTopble THUIBI HMHTETPUPYEMBIX YPAaBHEHHUH IEPBOTO
nopsaka.  JIuHelHble ~ ypaBHEHMs ~ IIEpBOrO  IOpsJKA.
OpHOpOJHBIE U CBOJSAIIMECS K HUM THIBl YPaBHEHHMH MEPBOTO
MOpSAJKA.

7.3.Ilonatue 00  OOBIKHOBEHHBIX U depeHIHATbHBIX
ypaBHEHMSX BbICIIMX mHopsakoB. O6mee pemenue O./1Y.
BTOpOro nopsaka. [lonnxenue nopska.

7.4.JluHeliHple ypaBHEHMsS 2-TO TMOpPAIKAa C TOCTOSHHBIMU
K03 duLeHTaMHU. XapakTepUCTHUECKOE YpaBHEHHUE.
[ToctpoeHue o01iero peueHus JMHEHHOT0 YpaBHEHUsI BTOPOTrO
MOpsAJIKa C TMOCTOSHHBIMH Ko3duiuenramu. HaxoxneHnue
YaCTHOTO pEUIEHHMs] HEOJHOPOAHOIO YpPaBHEHUS METOAOM
moA0opa 1Mo MpaBoi YacTH.

5.2 Pa3nenbl TUCHUIUTHHBI (MOYJIsI) H BUbI 3aHATHH

3aHATHSI CEMUHAPCKOTO
THUIA cE
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1. | DneMeHTHI IMHEHHON 1 BEKTOPHOU 6 6 8 20
ayreOpbl




2. | DneMeHThl aHaJIUTHYECKOl reomeTpuii| 4 4 6 14
Ha MJIOCKOCTH

3 BBeneHue B MaTeMaTHUECKUM aHAIIN3 4 4 4 12

4 | AuddepenunanbHOe NCUUCICHNE 6 6 6 16
(GyHKIUH OJJTHOTO HE3aBHCUMOTO
MIEPEMEHHOTO

5 | HeompeneneHHble U onpeieieHHbIC 6 4 6 16
WHTETPAJIBI

6 JuddepeHnnanbHOe UCUUCTICHUE 4 4 4 12
(GYHKINH HECKOIBKMX HE3aBHCUMBIX
MEPEMEHHBIX

7 | O6bikHOBeHHBIE MU PepeHnnanbupie | 6 4 6 16
YpaBHEHHSI
Kontpons 36

Hroro 36 32 40 144

5.3 Pa3zjennl AUCHUILUINHBI (MOYJIS) U MEKIUCHUILIMHAPHBbIE CBA3M ¢ 00eciedYuBaeMbIMU
(mocaeayommMMu) AUCHUNIMHAMEU (MOAYJASIMU) (3aMOTHSAETCS 10 YCMOTPEHUIO MPENOIaBaTelis )

Ne HaumenoBanue Ne pa3nesnoB TaHHOM JUCUMIIIMHBI, HEOOXOAUMBIX JIJIs1

n/ o0ecreYnBaeMBbIX u3ydeHusi odecneynBaemMbIX (MOCAeAYIOMMX) TUCHUILINH

n (mocseayommx) 1 2 3 4 5 6 7

JTUCIHILIINH
[Tocnenyromye TUCHUTIITUHBL (MOIYJIIH)

1 | ®uzuka + + + + + + +

3 | Maremarnueckast - - - + + + +
CTaTUCTHKA

4 | Uupopmatuka + + + + + + +

5 | JlanamadroBenenue + - + - - + -

6 | Opranuueckas XuMus - - - + + + -

7 | AHanuTHYECKas] XUMUSI - - - + + + -

8 | DxoHOMUKA U + - - - + - +
OpraHu3aIus
MIPOU3BOJICTBA

9 |Unp

6 MeTtoab! u GopMbl OpraHu3anuu 00y4eHus
TexHonoruy HHTEPAKTUBHOTO 00YUYEeHHMsI IPU pa3HbIX (pOopMax 3aHATHI B yacax

®opMBbI METOABI Jlexuuu CemMuHapckue TpenuHr CPO Bcero
(gac) 3aHATHS (Yac) Macrep- (dac)
Kiace (Jac)
IT- MmeTOOBI
Paborta B komMaH e 4 4
Urpa

ITouckoBEIIT METOX

Perienue cutyaroHHBIX
3a71a4

HccnenoBarenbckuii METO




Jlexuust -BU3yanu3anus 4 4
WNHTepakTuBHAs JeKIUsA
HTOro MHTEpaKTUBHBIX 8
3aHATHI
6.1 IlpuMeHeHHe AKTHBHBIX M HHTEPAKTHBHBIX METOA0B 00y4eHHUs!
No ®dopma Tema 3ansaTus HanmenoBanue Konu
3aHATHSA MHTEPAKTUBHBIX 4eCTBO
METOJ0B 4acoB C
y4eTOM
CPC
1 | Ilpaktuyeckoe | Marpuusl. JlefictBus Hax HuMu. | KoonepaTuBHbIN 2
3aHATHE OO0parHas MaTpuLa. merox (pabora B
MaJblX rpynmnax —
o0y4yeHHe B KOMaHax
JIOCTUKEHUI)
2 | Jlexums YpaBHEeHME TUHUI. Jlexuus BU3yanusamus 2
CocraBieHrEe ypaBHEHUS JIMHUN. | HA OCHOBE
Bunbl ypaBHEHUM NPSAMOU, UX IIOMCKOBOI'0 METO1A
uccienosanve. Bzaumuoe
PacroI0KeHUE NPSAMBIX.
3 | Urorosoe Huddepenumporanue Gpynkun | KoonepaTuBHBIH 2
IpakTU4yeckoe | oAHOH nepeMeHHol. Mtorooe | metox (pabora B
3aHATHE 3aHATHE. MaJIbIX Fpynmnax —
o0y4yeHHe B KOMaHax
JOCTUKEHUI)
4 Jleknsa O yHKIMUS HECKOIBKUX Jlexknusa — 2
IIEPEMEHHBIX. BU3YaJIU3aLus
TOMCKOBBEIA METO/I.
7 J1abopaTOPHBIA MPAKTUKYM - He npedycMompen
8 IlpakTHYeCKHe 3aHATHSA
Ne n/mt Ne pasnesa TemaTuka NpakTHUYECKUX 3aHATUI (CEMHHApOB) Tpynodukocts
JTUCTUTUTAHBI (4.)
Martpuiisl u nefictBust Haji HUMH. CTIOCOOBI
BBIYHCIICHHs onpeenuTeneidt. OOpaTHasi MaTpuIia.
1 Matpu4HbIl METOJ PELICHUS CUCTEM JTMHENHBIX 2
anreOpanveckux ypaBHeHHH. CUCTEMBI THHEWHBIX
1 ypaBHeHul. [IpaBuino Kpamepa.
BexkTopsl. JInHelHbIE Oniepaliiy HaJl BEKTOPAMH.
2 JluneiiHble BEKTOpHBIE MTpocTpaHcTBa. basuc. 2
Koopaunats! BekTopa B BBIOpaHHOM Oasuce.
CkanspHoe Mpou3BeIeHUE BEKTOPOB, OCHOBHBIE
3 CBOIICTBa U reoMeTpHUUYecKasi UHTEPIpEeTaLHsl. 2
KoopannaTtHOE npeacTaBiieHne IPOU3BEAECHUI
BEKTOPOB.
Pa3nuuHble ypaBHEHMS NPSIMON HA MIJIOCKOCTH.
4-5 2 CocraBieHne ypaBHEHUS NPSIMBIX, UX B3aUMHOE 4
pacnonoxxenue. Kpubie BToporo nopsiaka. JJUIHIIC.




['unep6ona. [Tapabomna.

[Ipenen pyHKIMU U €rO TEOMETPUUECKHIT CMBICIL.
CgoiictBa nipenenoB ¢yakuuid. [Tonsarue
HEIPEPHIBHOCTU B TOUKe. OnpeneneHus pa3pbiBOB
MIEPBOTO U BTOPOTO POJIOB. Y CTPAaHUMBIE Pa3pPhIBHI.

6-7 3

[TpousBonHas GpyHkiuu B Touke. Tabmuma
IIPOM3BOJIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (PYHKITUIA.
[TpousBoaHas cinoxxHoi ¢pyHkuu. [Ipon3BoHbIC
BBICILIUX MOPSAKOB

9 Huddepennman Gynakmuu. [IpaBwmio Jlonurans. 2

4 Heo6xonumoe u 10cTaTOYHOE YCIIOBHE HKCTPEMYMa.
Haxoxxnenue HauOoJbIIero 1 HAaMMEHBLIETO
3Ha4YeHU# QyHKIUHN Ha oTpe3ke. [Ipumenenne

10 BTOPOI NPOU3BOJHOMN K HAXO0KICHUIO HHTEPBAJIOB 2
BBIITYKJIOCTH U BOTHYTOCTH. O011as cxema
uccieoBaHusl QyHKIHMH U TOCTPOECHUS TpaHKOB.

ACHUMIITOTHI.
11 HenocpencrBeHHOE HHTETPUPOBAHUE. 5
WNHuTerpupoBanue 1o 4acTsiM U MOJICTAHOBKOM.
5 Brruncnenue onpeaeneHHbIX HHTErPaioB METOJaMuU
12 3aMEeHBbI IepEMEHHON U o YacTsaM. HecoOcTBeHHBIE 5

uHTerpaisl. [IpuMeHenune onpeaenéHubIx
MHTETPAJIOB B TEOMETPUU U (PHU3HUKE, OMOTIOTHH.

O6uacTh onpeaeneHus, Npeaea U HENPEPbIBHOCTh
(YHKINY HECKOJIBKHIX TIepEeMEHHBIX. YacTHbIE
13-14 | 6 NPOU3BOJIHBIE U TU(GEepeHIIPYyeMOCTh (HYHKIIUN 4
HECKOJIbKUX MEPEMEHHBIX. DKCTPEMYMbI () YHKIIUH
HECKOJIbKUX MIEPEMEHHBIX.

HuddepenunanbHble ypaBHEHUS €

15 pa3eNSIOMUMUCS TIepeMeHHbIMU. JInHEeHHbIE 2
7 muddepeHIranbHble YpaBHEHUS [IEPBOTO MOPSIIKA.
16 Jluneitnsle nudepeHnnanbHbIe YpaBHEHHUSI BTOPOTO 2
HopsijiKa.
HUTOI'O 32
9 CamocrosiTeqibHasi paboTa
Ne
KonTpons
paszaena .
Ne - Conepxanue camocTosiTenbHOH | TpymoeMKocTh | BBINOIHEHUS (OMpoc,
/T HII{IH paboThI (Oemanuzayus) (dac.) TECT, IOM.3a/IaHUE, H
T.1T)
Kontposns /13
1 1.ITA —mogroroBka k 5 (dpoHTANBHBIH,
AyJUTOPHBIM 3aHATHSM. WHIMBUIYaJIbHBINA
oTIpoc)
1 2.Bemonuenue 13 Nel 4
NI N3 Nel
2 «JeMEeHTHI JIMHEHHOHN 1
o Co0OecenoBanue
BEKTOPHOH anredpbh»
3. CamocTosATeNbHOE U3yUEHHE: 2
[IpoBepka KOHCIIEKTOB,
3 «IIpakTHyeckoe NnpuMeHeHne
6mu1 koH(pepeHus
IIPON3BE/ICHUE BEKTOPOB B




reoMeTpuu, pusmuke, B chepe
ATIK».

1.CamocrosTensHOE HU3YyYCHUC!

[TpoBepka KOHCIIEKTOB,

4 «INeMEeHThI AaHAJIUTUYECKON
. 6mun koH(pepeHus
reOMeTpUil B IPOCTPAHCTBE)
Kontposns /13

5 2.ITA —moaroToBKa K (bpoHTAIBHBIH,

AyJUTOPHBIM 3aHSATHSM. VHIMBUTYaJIbHBIHA
oTIpoc)
3.Bemonnenune M3 Nel (5,6)

6 «IJIeMEHTHI AaHAJIUTUYECKON CobecenoBanue

T€OMETPUI
1. CamocrosiTenbHOE U3yUYEHUE:

7 «Obparnbie PyHKIUH, PYHKIIIH, [IpoBepka KOHCIIEKTOB,
3aJJaHHbIC TAPaMETPUIECKH, O KoH(pepeHus
MPOU3BOACTBEHHBIE (PYHKIIUI».
2.IloaroroBka k KP Ne 1

KontponwsHas pabora

8 «Bpluncienue npeaenos. Nol
HenpepbIBHOCTh QYHKITHI» B
1.IToaroroska x KP Ne2

10 «[TpaBuna u popmyssi KonrtponpHas pabora
muddepeHrpoBanus GyHKIUU No2
OJIHOW MEPEMEHHOW
2. Bemonnenne U3 No2

11 «AunddepenumupoBanme GpyHKIIN N3 Ne2
OJTHOM MEePEeMEHHOIN. TectupoBanue
3.IToaroroBka pedepara - Pecdepar
OMHPAsiCh HA MAaTEPUAITBI JICKITUH (mpe3enTarusi)

U PEKOMEH/IOBaHHbIE HCTOUYHHKH,

MOJArOTOBUTH KpaTkoe (10 10
12 MUH) COOOIICHHE U TPE3CHTALIUIO

110 oHOM u3 Teme «lIpumenenue

TG hepeHIaIbHOTO U

MHTETPATHHOTO HCYHCIICHUS K

pENICHUI0 MPUKJIAIHBIX 3a]aW)

2.Bemomaenune M3 Ne3
14 «WHTerpupoBanue GpyHKIMH N3 Ne3

OJTHOM TIEPEMEHHON» CobecenoBanne
15 1.IToaroroBka k KP Ne 4 KontponwsHas pabora

«DyHKIMSA ABYX NEPEMEHHBIX ) Ne4

Kontposns /13

16 2.ITA —moaroToBka K (q)pOHTaHBHBIP'I,V

ayJUTOPHBIM 3aHITHSIM. WHIUBUIYaJbHBINA

OTpoc)
1. CamocTosiTeNnbHOE U3yUEHUE:
«IIpumenenune
. [IpoBepka KOHCIIEKTOB,

17 muddepeHINaNbHBIX ypaBHEHUN

B MOACIIUPOBAHHUH pPa3JIMIHBIX
MMpoOHCcCCOB B arpOHOMUN.

Onn1r KoHpepeHIUs




2. ITogroroska k KP Ne 5 2
KonTponbhas pabota
18 «OCHOBHBIE METO/IbI PELLICHUS
No5
HAY»
Kontposns /13

19 3.ITA —moaroroBka K 5 (bpoHTAIBHBIH,

AyJUTOPHBIM 3aHSATHSIM. WHIMBUTYaJIbHBINA

OIpoc)
40
Hroro

10 IlpuMepHasi TeMAaTHKA KyPCOBBIX IPOEKTOB (PadoT) - re npedycmompero

11 Ilepeyensn OCHOBHOM M [ONOJHHMTE/JIbHON Yy4eOHOM JIUTEPATYPBHI,

He00X0IUMOH /15l 0CBOCHUS TUCUUILIMHBI (MOTY/JIs1)
11.1 OcHoBHas 1uTepaTypa:
1. boromonos, H. B.Maremaruka: yueOnuk / H. B. boromonos, I1. . Camoitnenko. — 5-e u3.,

nepepad. u mon. — M. :FOpaiit, 2019. — 401 c¢. — ISBN 978-5-534-07001-9. — TekcrT :
anexktponHbiii. — URL: https://biblio-online.ru/bcode/431945 (nara obpamenwus: 25.12.2019). —
Pexxum noctyna: no noanucke [IpumI'CXA.
2. Marematuka: yue0. mocobue / ®I'BOY BO "lIpumopckas roc. cembCKOXO3sIiiCTBEHHAS
akagemus" ; coct. E.B. CaBenbeBa. - Yccypuiick: ®I'5OY BO III'CXA, 2019. - 116 c.

11.2 JlomoJiHUTebHAS JIUTEPATYypa:
1.ITpakTHyeckoe PyKOBOJICTBO K PEIICHUIO 3aJad MO BBICIICH maremartuke. JIuHelHas anreOpa,

BEKTOpHasi ainrebpa, aHAIUTUYECKass TEOMETpHs, BBEIECHHE B MaTeMaTUYECKUN aHau3,
pou3BOJHAs U ee mnpuioxeHus: yued. nocooue / M.A. ConosreB u ap. — CIIO.: Jlans, 2009. —
320 c. — ISBN 978-5-8114-0751-4.

2. Coopauk 3amad mo Beiciieii marematuke / K.H. Jlyary [u ap.]. — 9-e u3a. — M.: Aiipuc-tipecc,
2011. — 576 c. — ISBN 978-5-8112-4389-1.

3.ITucemennsriii, [I.T. KoHCTIEKT JIeKImii 110 BBICIICH MaTeMaTuke. [lomHblil Kypc: [y4e6. mocobue]
/ . T. Ilucbmennsii. — 13 - uzg. - M.: AﬁPHC-npecc, 2015. - 608 c. - ISBN 978-5-8112-4866-7.

4.COOpHHUK 3aj1a4 110 BbICIIEH MaTeMaTHKe (C KOHTPOJIbHBIMH pabotaMu). 1 kypc: [yued. mocobue
s ctyaentos By30B] / K.H. Jlynry [u ap.]. - 9-e uzza. - M.: Aiipuc-nipecc, 2011. - 576 ¢
11.3. MeToauyeckue yKkazaHusi JJisi 00y4alOMMXCS M0 OCBOEHUIO THCIUIIIMHBI (MOTYJI51):
MaremaTrka [DIEKTPOHHBIH pecypc]: METOAMYECKHE yKa3aHHs MO0 OCBOSHHIO TUCIMIUIMHBI
(Momyns) mo HampasieHuio moarotoBku 35.03.04 Arponomust / coct. E.B.CaBenseBa. ®I'BOY
BO IIpumopckas 'CXA. — DnekTpoH.TekcT. aaH. — Yccypuiick: [Tpumopckas 'CXA, 2019. -
25 c¢. — Pexxum mocrymna: www.de.primacad.ru

11.4. TlepeyeHb MH(POPMALMOHHBIX T€XHOJIOTHii, HCI0JIb3YeMbIX PH OCYLECTBJICHUHU
00pa30BaTeJILHOIO MPOLECCA MO0 AMCUHUIIHHE (MOAYJII0), BKJIIOYasi lepevYeHb NPOrPaMMHOI0
ol0ecrieyeHust 1 MHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

HaunmenoBaunue Haznauenue

MS Windows 7 | KoHTpoIb KCITONIB30BaHKS M PACIPEACIICHHS PECYPCOB BBIYMCIUTEIBHON
CHUCTEMBI Ml OPTaHHU3AIINS B3aUMOJICHCTBHUS MOJIH30BATENS C KOMITBIOTEPOM.

MS Office 2010 | Co3ganue © penakTHPOBAHHE TEKCTOBBIX JIOKYMEHTOB; 00paboTKa

TaOJIMYHBIX JaHHBIX n BBITTOJTHECHHU I BLIHHCHGHHﬁ; IIOATrOTOBKAa



https://biblio-online.ru/bcode/431945
http://catalog.primacad.ru:88/cgi-bin/zgate?ACTION=follow&SESSION_ID=16170&TERM=%D0%9F%D0%B8%D1%81%D1%8C%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9,%20%D0%94.%D0%A2.%5B1,1004,4,101%5D&LANG=rus
http://www.de.primacad.ru/

JIeNoBOM rpadukm.

ANEKTPOHHBIX NPE3EHTALUN; CO3JaHUE M PEJAKTUPOBAHHWE PHUCYHKOB H

Sumatra PDF

IIporpamma juist IpOCMOTPA dIEKTPOHHBIX JOKYMEHTOB

ESET Nod 32
Smart Security

CpencTBo aHTUBUPYCHOM 3alIATHI

Google Chrome

bpay3zep s pabotsl B cetu Internet

115 TIlepeyenbp pecypcoB HHGOPMALNOHHO-TEJIEKOMMYHUKALMOHHONH  CeTH
«HTepHET» HEOOXOAMMBIX /IJISl 0CBOEHHA TMCUMILIUHBI (MO1YJIs1)
HaumenoBanue Hasznauenue
DIEeKTPOHHO- Pabora B 351eKTpOHHO-OUOINOTEYHON CUCTeMe u3laTrenbcTBa «JlaHby
OoubInoTeUHast http://e.lanbook.com/
cucTema
DneKTpoHHAas PaGora B »anekTpoHHOM OHOIMOTEKE METOJUYECKHX MaTepuaoB
o6ubmmoreka ®I'bOY BO Ilpumopckas rocynapCTBEHHasl CEJIbCKOXO3AHCTBEHHAs
akagemus http://elib.primacad.ru/
OOpazoBarenbHblii | PaboTa B 31eKTpOHHOW HH(POPMAIMOHHO-00pa30BaTEIBHONU Cpelie
IopTal OI'bBOY BO Ilpumopckas rocynapcTBEHHas CEJIbCKOXO3AHCTBEHHAs
akanemus http://de.primacad.ru/
Caiit @enepanbHoii | Pabora co CTaTUCTMYECKUMHU JAaHHBIMH, MPEIOCTAaBISIEMbIMH B
CITY>KOBI OTKPBITOM JOCTyIe WWW.QKS.ru.
rOCyIapCTBEHHOU
CTaTUCTUKU

12 Onucanne MaTepuaJIbLHO-TEXHUYECKOT

OCYLIECTBJICHHSA

0a3bl, He00X0UMOM I

00pa30BaTeJbHOI0 MPOLECCa M0 TMCHUILINHE (MOLYJII0)

JISL

HanMmenoBanme cemuaibHBIX
MMOMEIECHUI U TTOMEIIECHUM I
CaMOCTOSITENIbHON paboThl (MHEKC,
ajipec, Ha3BaHHUe kabuHeTa, Ha3BaHUE
aynutopun o ®I'OC BO)

OCHaHIeHHOCTB CHEIHUAIIbHBIX IOMEIICHUN 1
TIOMEIIEHUH JIJISI CAaMOCTOSATEIIbHOM pa6OTBI

692519, IIpumopckuit kpai,

r. Yccypuiick, yi. Paznonpshas, 1. 8a
Ayn. 3 — JlekunonHasl.
VYueOHast ayTuTOpHs AJI IPOBEACHUS
3aHATHUH JIEKIIMOHHOT'O THUIIA

Kommniexkt cneumanbHoit yueOHoit mebenu (70
MOCaZiOYHBIX MecT). Jlocka ayauTopHasi MenoBas.
Y4eOHO-HarIAHbIE TTOCOOHS.

MynpTuMeanitHOe 000py/I0OBaHUE TEPEHOCHOTO
tuma: npoektop Epson EB-X72; skpan Projecta
145%145 cm Ha mtatuBe; HOYTOYK 15,6" Lenovo
B590.

692519, IIpumopckuii kpaii,

r. Yccypuiick, yi. Pazgonbhas, 1. 8a
Ayn. 318 — nabopaTopusi MaTeMaTUKH.
VYyebHast ayTUuTOpHs UI IPOBEICHUS

3aHATUN JEKIIMOHHOTO U CEMUHAPCKOTO
TUIIA

Kommiiekt cnemumanpHo yueOHOUM Mmebenu (30
nocazo4yHbIX MecT). Jlocka MenoBast.

CreHpl, TUTaKaThl, TAOIHIIBL.

MynbsTuMeaniiHoe 000pYyAOBaHUE MEPEHOCHOTO
tuna: npoekrop 3D NEC V260X; skpan Projecta
145%145 cm Ha mratuBe; HOyTOyk Samsung R530
15.6.

692519, IIpumopckuil kpai,
r. Yccypuiick, yia. PazgonbHas, 1. 8a
YUuranbHbIN 3aI1.

Kommniext cnenumansHoi y4yeOHoOM Mebenu (55
mocagouynbix Mect), 17 TIK Intel Celeron E3200
2,4 GHz, npuntep, ckaHep.



http://www.gks.ru/

AynuTopus IJIsi CaMOCTOATEIIbHOM
MOJATOTOBKHU

13 q)OH)_I OIICHOYHBIX Cpe)_ICTB JIA leOBeIleHI/IH leOMe)KyTO‘lHOﬁ aTTeCTalliumu
00y4arIIMXCcs M0 JUCUMUILIMHE (MOLYJII0) (s6156mest omoenvhbim oKymeHmom,).

14 Ilepeyenb y4eOHO-METOAMYECKOIr0 olOecmedeHHsl IJIS CAMOCTOATEIbLHOM

padoThI 00y4AKOIIMXCS MO0 JUCHUIINHE (MOXYJIIO)

Marematuka [DJEKTPOHHBIM pecypc]|: METOIMYECKHWE YKa3aHWs JUIsl BbBIITOJTHEHUS
KOHTPOJbHBIX 33aJaHUA M CaMOCTOSTEIbHOMH paboThl MO AUCUUIUIMHE (MOXIYJIO)  JUIS
o0ydJaronuxcst 3a04HON (opMbI 00yUEHHUS 110 HarpaBieHUsAM oAroToBku: 35.03.04 ArpoHomusi,
35.03.03 Arpoxumus u arponousoBeaenue, 35.03.07 TexHomorust IPOM3BOJCTBA U MEPepabOTKH
cenbcKkoxo3saicTBeHHOM mponyknuu, 36.03.01 BerepunapHo-canuTapras skcneptusa, 36.03.02
3oorexnus /coct. E.B.CaBenseBa. ®I'BOY BO Ilpumopckas [CXA. — DIeKTpoH. TEKCT. JaH. -
Vecypuiick: [pumopcekas 'CXA, 2019. — 63 c. — Pexxum gocrymna: www.de.primacad.ru.

15 OcobOenHoCTH peaju3alum JUCHUILINHBI (MOXYJIs1) AJI 00Yy4AIOIIMXCS C

OrpaHM4Y¢HHbIMHA BO3MOKHOCTHMHU 310POBbA U HHBAJIHN/I0B

15.1 Hanuvue cOOTBETCTBYIOIIMX YCJAOBUI peau3alu JUCHUILINHBI (MOLYJIs1)

s 00yJarommxcs U3 Yuciia MHBAUAOB U JIUI] C OTPaHUYCHHBIMU BO3MOXKHOCTSIMU 3/I0POBBS
Ha OCHOBaHMM IMCBbMEHHOI'O 3asBJICHUS JHUCLUIUIMHA DPEATU3YeTCs C YYETOM OCOOEHHOCTEH
NCUX0(U3UUECKOTO PA3BUTHSI, UHAUBHUIYAbHBIX BO3MOXKHOCTEH M COCTOSIHUS 3[I0POBBS (anee -
WHIUBUAYAIBHBIX  0cOOCHHOCTeH). (OOecrieunBaeTcss  COONIOACHHE — CICAYIOIIUX  OOIIHX
TpeOOBaHUIl: HCIOIB30BAHKUE CIEIUANBHBIX TEXHUYECKUX CPEACTB OOYyUEHHs KOJUIEKTUBHOTO H
WHAMBUAYAJIbHOTO  IOJIb30BaHMs, IMPEJOCTAaBICHHE  yCIAYyr  AcCUCTEHTa  (IIOMOILHUKA),
OKa3bIBAIOLIET0 TAaKOMy OOyuaromeMycss HEeoOXOJMMYI0 TEXHUYECKYIO IOMOIb, oOecredeHue
JocTyna B 3JaHMSI M IOMEILEHUs, TJe NPOXOAST 3aHATHs, JPYrHMe YCJIOBUs, 0€3 KOTOPBIX
HEBO3MOKHO WJIU 3aTPYAHEHO U3Y4YE€HUE NUCLIUILINHBI.

15.2 O6ecneuenue cod/101eHUs 00IMX TPeOOBAHUIT

IIpu peanu3anuu TUCHMIUIMHBI HAa OCHOBAaHMM MHCBMEHHOI'O 3asBIEHUS 00ydarouierocs
oOecrieunBaeTcs COOJIIOJIEHUE CIEAYIOMUX OOMMX TpeOOBaHWM: INpPOBENEHUE 3aHATUN JUIs
CTYJEHTOB-UHBAJIUIOB U JIUL C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 370POBbsI B OJTHOM ayAUTOPHUH
COBMECTHO C O0yYarolMMUCS, HE UMEIOIIUMH OIPaHUYEHHBIX BO3MOYKHOCTEN 3/10pOBbS, €CIIH 3TO
HE co3JaeT TpyIHOCTeH s OO0ydYarolMxcs; HPUCYTCTBHE B ayJIUTOPHUM acCCHCTEHTa
(accHUCTEHTOB), OKa3bIBAIOIIETO(MX) OOYUYAIOIIUMCS HEOOXOAUMYI0 TEXHUYECKYI0 MOMOIIh C
YU4E€TOM HMX HWHAMBUAYAJIbHBIX OCOOEHHOCTEH Ha OCHOBAaHMM IHCBMEHHOTO 3asiBJICHUS;
MOJIb30BaHUE HEOOXOJUMBIMH OOYUalOIIMMCS TEXHHUUYECKUMH CpeJICTBAMHM C YYETOM UX
MHAUBUAYaJIbHBIX OCOOCHHOCTEH.

15.3 JloBeneHnue 10 cBedeHMsI OO0y4alOUIUXCHA C OrPAHUYEHHBIMH BO3MOKHOCTSIMHU
3I0POBbS B IOCTYIIHOM I HUX (popMe Bcex JIOKATbHBIX HOpMATHBHBIX akTOB ®I'BOY BO
IIpumopckoii 'CXA

Bce nokanbasle HOpMmaTuBHble akThl DPI'BOY BO Ilpumopckoit I'CXA mno Bompocam
peanu3alMy JaHHOW JUCHMIUIMHBI (MOJYJS) JOBOJATCS JO CBEJACHHS OOy4aroIuxcs C
OTpaHUYEHHBIMHU BO3MOKHOCTSIMU 3/JOPOBBS B IOCTYITHOM JUIsl HUX (opMe.

15.4 Peanu3anmusi yBeJMYeHHS NPONAOIKHTEJBHOCTH NPOXOKICHUS MNPOMEKYTOYHOM
aTTecTallMi MO OTHOUIEHUIO K YCTAHOBJIEHHOI NMPOJOIKHUTEIbHOCTH AJis1 o0yualouierocs ¢
OrPaHNYCHHBIMH BO3MOKHOCTSIMH 310POBbS

dopma MOPOBEACHUS TEKYIIEH M MPOMEKYTOYHOM AaTTeCTalMH 10 JUCHUIUIMHE IS
00yYaromuxcst MHBAJIUJIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI YCTAaHABIMBACTCS
C YY4ETOM HHAMBUAYAJIbHBIX MCUXO(DU3UIECKUX OCOOEHHOCTEH (YyCTHO, MUCBMEHHO Ha Oymare,
NUCbMEHHO Ha KOMIIBIOTEpE, B JOPME TECTUPOBAHUS U T.I1.). II[pOIOIKUTEIBHOCTD MPOX 0K ICHHS


http://www.de.primacad.ru/

HpOMe)KYTOqHOﬁ arrecralmuu 110 OTHOIICHUIO K yCTaHOBHGHHOf/'I OpOaOJIKUTCIIBHOCTU
YBEJTUYMBACTCS 110 TUCbMEHHOMY 3asBJICHHIO 00YYarOIIETOCsl C OTPAaHUYEHHBIMU BO3MOXXHOCTSIMHU
310pOBbs. [IpOAOIKUTENHPHOCTS MOATOTOBKH 00YYAIOIIErocs K OTBETY Ha 3a4eTe YBEIMIMBACTCS
He MeHee yeM Ha 0,5 Jaca.



