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1. J1EJUI OCBOEHIDI JJ:llCJ11111Jll1Hhl 

U:eJI.SIMH OCBOeHml ,IJ;HCI(HilnHHbl «MaTeMaTMKa» .SIBIDIIOTC.SI: 

1. cpopMHpOBaHMe HaBhIKOB rrorMqecKoro MbIIIIJieHM.H, 

2. cpopMHpOBaHMe rrpaKTMqecKMX HaBhIKOB HCIIOJib30BaHMH MaTeMaTMqeCKHX MeTO.UOB H 

cpopMyrr, 

3. rro.uroTOBKa B o6naCTH IlOCTpoeHMH H HCIIOJib30BaHMH pa3nMqHbIX MaTeMaTMqecKMX 

Mo.uerreii. 

3a,n:aqM: 

M3yqMTb OCHOBHbie IIOJIO)KeHM.H MaTeMaTMKM; 

HayqMTbC.H rrpMMeH.HTb MeTO,UbI MaTeMaTMKH .UJI.H perneHM.H rrpMKJia,UHbIX 3a,n:aq, 

2. MECTO JJ:llCJ11111Jll1Hhl B CTPYKTYPE 011011 

,[(MCI(HIIJIHHa «MaTeMaTMKa» OTHOCHTC.H K o6.H3aTeJibHOii qaCTH yqe6Horo rrrraHa. 

ITpepeKBH3HTbI .UHCI(HIIJIHHbI: .UHCI(HIIJIMHa OIIMpaeTC.H Ha 3HaHHe rrpe,n:MeTOB OCHOBHOH 

06pa30BaTeJI1>Hoii rrporpaMMbI cpe,n:Hero (rrorrHoro) o6mero o6pa30BaHMH: MaTeMaTMKa. 

3. llJIAHllPYEMhIE PE3YJihTAThl OJiYqEHIDI 110 JJ:llCJ11111JillHE 

ITrraHMpyeMbie pe3yrrhTaTbI o6yqeHHH no .UMCI(Hrrmrne, cooTHeceHHbie c rrrram1pyeMbIMM 

pe3yJibTaTaMH OCBOeHM.H QfIQfI (KOMIIeTeHI(HHMH H HH,UHKaTOpaMH ,UOCTM)KeHMH KOMIIeTeHI(HH) 

IlnamrpyeMhJe pe3yJihTaThI o6)"Iemrn no )J,HCIJ,HilJIHHe, B 

<l>opMHpyeMbJe COOTBeTCTBHH c HH)J,HKaTopoM )J,OCTH)l(eHHH KOMneTeHIJ,HH HaHMettosamrn 

KOMneTeHIJ,HH 11H)J,HKaTOp )J,OCTH)l(eHHH Pe3yJihTaThI o6yqeHHH no oIJ,ettoqttoro cpe)J,crna 

KOMneTeHIJ,HH )J,HCIJ,HnJIHHe 

OIIK-1. Cnoco6ett OIIK-1.1. 3ttaeT OCHOBHhie 3uaeT 3aKOHhl H T11nosoii pacqeT. 

pernaTh 3a)J,aq11 3aKOHhl ecTeCTBeHHhIX ttayK, npHHll,Hilbl KoHTpOJihHhie sonpocbI K 

npoQ>ecCHOHaJihHOH MeTO)J,hI MaTeMaTnqecKoro attaJitt3a eCTeCTBeHHOHayqHbIX peHTHHr-KOHTJ)OJIIO H 

)J,eHTeJihHOCTH Ha H MO)J,eJinpoBaHHH, OCHOBHhJe )J,HCll,HilJIHH, MeTO)J,bl npoMe)l(yTOqHoH 

OCHOBe npHMeHeHml 3aKOHhl H MeTO)J,bl MaTeMaT11qecKoro aHaJIH3a arrecTaIJ,HH. 

ecTeCTBeHHOHayqtthIX o6meHH)l(ettepHh!X )J,HCU.HilJIHH. H MO)J,eJrnpoBaHmI. 

11 06me11H)l(ettepHh1x OIIK-1.2. YMeeT 11cnoJih30BaTh YMeeT 11cnoJih30BaTb 

3HaHHH, MeTO)J,OB Q>11311qecKHe 3aKOHhl H npHHU.Hilhl 
Q>11311qecKHe 3aKOHbl H 

MaTeMaTnqecKoro B CBOeH npoQ>ecCHOHaJihHOH 
npHHll,Hilhl B CBOeii 

aHaJIH3a H )J,eHTeJihHOCTH,npOBO)J,HTh 
npoQ>ecCHOHaJihHOH 

MO)J,eJIHpOBaHHH 3KcnepHMeHTbI no onpe)J,eJieHmo 
)J,eJITeJibHOCTH, 

Q>H3HKO-XHMttqeCKHX CBOHCTB 
HCilOJlb30BaTh npHKJia)J,Hhie 

nporpaMMbI H cpe)J.CTBa 
HeopraHnqecKHX H opraHnqecKHX aBTOMaTH3HpOBaHHOro 
semecrn, npoBO)J.HTh H3MepeHHe npoeKTHpOBaHIUI npH 
OCHOBHhIX 3JieKTJ)ttqeCKHX pernemrn HmKeHepHbIX 
sennq11H, onpe)J,eJIHTh napaMeTJ)hI 3a)J,aq. 

H xapaKTepHCTHK :meKTJ)HqecKHX H BJia)J,eeT MaTeMaTH'IeCKHM 

JJieKTJ)OHHhIX ycTJ)oiicTB. annapaTOM )J,JIJI OilHCaHHJI, 

OIIK-1.3. Bna)J,eeT aHaJIH3a,TeopeTH'IeCKoro 

MaTeMaTnqecKHM annapaTOM )J,JlH H 3KCnepHMeHTaJihHOro 

OilHCaHHR, aHaJIH3a, HCCJie)J,OBaHHJI H 

TeopeTnqecKoro H MO)J,eJIHpOBaHHJI 

3KCnepHMeHTaJihHOro Q>H3H'IeCKHX H 

HCCJie)J,OBaHHH H MO)J,eJIHpoBaHHH XHMH'IeCKHX CHCTeM, 

Q>113nqeCKHX H XHMJ1qeCKHX llBJieHHii H npou.eccoa, 

CHCTeM, HBJieHHH H IlpOIJ,eCCOB, HCilOJib30BaHHJI B 

HCilOJih30BaHHR B o6y'IeHHH H 
o6yqeHHH H 

npoQ>ecCHOHaJihHOH )J,eRTeJibHOCTH 
npoQ>ecCHOHaJibHOH 

)J,ellTeJibHOCTH. 



CTK-1. Cnoco6eH CTK-1.1. 3ttaeT OCHOBHble cjnt3MKO- 3HaeT <f>H3M4eCKMe H 

npOBO,QHTh <f>M3HKO- MaTeMaTM4eCKMe MOJleJrn MaTeMaTH4eCKMe 3aKOHbl 

MaTeMaTH4eCKOe npouecCOB, HBJJeHMH H 06beKTOB B H MO,nen11 <f>H3M4eCKHX 

MO)lem1posam1e o6JJacnt HaHOTeXHOJJOrHH 11 npoueccos, JJe)l{aiu11x s 

11ccne.nyeMh1x M11KpOCl1CTeMHOH TeXHl1Kl1, a OCHOBe np11HUl100B 

npoueccos TaK/Ke MeTO)lbl MO)len11posaHl15!. .uei1CTBl151 06beKTOB 

HaHOTeXHOJ10fl111 11 CTK-1.2. YMeeT nposo.n11Th HaHOTeXHOJ10fHH H 

o6beKTOB Hatto- 11 Mo,nen11posatt11e npoueccos, M11KpOCMCTeMHOH 

M11KpOCMCTeMHOH 5!BJleH11i1 11 o6beKTOB B o6naCTl1 TeXHl1Kl1. 

TeXHl1Kl1 C HaHOTeXHOJlOfHH 11 YMeeT pewaTh 3aaa411, 

11COOJlb30BaHl1eM M11KpOCl1CTeMHOH TeXHl1Kl1, B TOM 11COOJ1h30BaTh 

cospeMeHHhIX 411CJJe c 11COOJlb30BaHl1eM MaTeMaTl14eCKl1H annapaT 

KOMnblOTepHblX cospeMeHHhIX nporpaMMHhIX H 4HCJ1eHHble MeTO.Ubl 

TeXHOJ10fHH cpe,ncrn. KOMOblOTepttoro 

nK-1.3. Bna.neeT HaBhl KaM 11 Moaen11poaaH1rn o6beKTOB 

aHan113a npoueccos 11 o6beKTOB HaHOTeXHOJ!Ofl111 11 

HaHOTeXHOJlOfHH 11 M11KpOCl1CTeMHOH 

M11KpOCl1CTeMHOH TeXHl1Kl1 Ha TeXHl1Kl1. 

OCHOBe <f>11311KO-MaTeMaTH4eCKOfO BJJaaeeT 

11 KOMTiblOTepttoro MaTeMaTl14eCKl1M 

Mo.nen11posatt11H. annapaTOM 11 MeTO)laM11 

KOMObJOTepHblX 

TeXHOJlOfHH JlJlH 

MO.nen11posaH11H 06beKTOB 

HaHOTeXHOJ10fl111 11 

M11KpOCl1CTeMHOH 

TeXHl1Kl1. 

4. OE'bEM M CTPYKTYP A ,[(MCI(MilJIMHhl 

Tpy,noeMKOCTh JJ:MCIUHIJIMHhI cocTaBJUieT 12 3aqeTHhIX e,nMHMU, 432 qaca. 

N~ Ha11Mettosatt11e TeM 11/111111 

n/n pa3JleJJOBITeM JlHCUHTIJlHHbl 

I 
Attanl1TH4ecKaH reoMeTpHH H 

JlMHeHHaH H BeKTOpHaH anre6pa 

2 Bseaett11e B aHMH3 

3 ,[(11<J><J>epeHUl1MbHOe 11C4HCJJeHHe 

4 YfHTerpaJJbHOe HC411CJJeH11e 

5 <l>yHKU11H MHOfHX nepeMeHHblX 

Bcero Ja l ceMeCTp: 

6 
,[(11<J><J>epeHu11anbHh1e ypaBHemrn 

( 06hIKHOBeHHble) 

7 
YfHTerpHpOBaHHe Ha nJJOCKOCTH 11 B 

npocTpattcTse 

8 3neMeHTbl Teop1111 OOJIH 

9 PHJlhl 

Bcero Ja 2 ceMeCTp: 

11Toro no JlHCUHTIJlHHe 

TeMaTuqecKuii rnrnu 
4>opMa o6yqeuuH - oquaH 

KottTaKTHaH pa6orn 

o6y4aKllUl1XCH 
o:J c neaaron14ecKHM 0. 
t; pa60THHKOM 

t Q) 

::;; 
Q) Q) Q) >:S: Q) u :s: :0 0 :s: ::;; 
0:: :.: 5. :0 Q) :.: :.: Q) :s: u 0:: u 5 :s: Q) :s: ::;; u <Xl 

0 I-< 0 
c:{ ::1 :r I-< !;; 0 

0. Q) 
I-< 

Q) :.: :s: 0:: 0 :r 0 
::r: Q) !;; :i: o,tg -6' ~ "" t=; o:J 0 0. c:{ 

o:J M lO <Xl o:J 0 
0. o:J 0. c:: c::: t=; c:: 

1 1-4 8 12 10 

1 5-6 4 6 5 

1 7-10 8 12 10 

I 11-15 10 14 12 

I 16-18 6 10 8 

36 54 

2 1-6 12 18 15 

2 7-12 12 18 15 

2 13-14 4 6 5 

2 15-18 8 12 10 

36 54 
72 108 

T11noaotl pac4eT. 

KOHTpOJJbHbJe BOnpoCbl K 

peHTMHf-KOHTpOJllO 11 

npoMe)l{yTOl!HOH 

aTTeCTaUl111. 

~ 
0 

lO <i>OpMbl o:J 
0. 

~ 
TeKymero KOHTpOJJH 

:i: ycnesaeMOCTH, 
..c 

~ cjlopMa 

npoMe)l(yT04HOH 0:: 
0 
I-< aTTeCTaUHH u 
0 (no ceMecmpa.1v1) ::;; 
o:J u 

16 

14 Pei1T11Hr-KoHTpo11b 1 

20 

23 Pei1THHr-KOHTponh 2 

17 Pei1T11Hr-KOHTponh 3 

90 3K33MCH (36) 

25 PetlT11Hr-KOHTpoJJb I 

25 PetlT11Hr-KOHTpoJJh 2 

15 

25 Pei1THHr-KOHTpOJJh 3 

90 3K33MCH (36) 

180 3K33MCH (72) 



Co));ep:acauue JICKUHOHHLIX JaHHTHH no ));ncuunJiuHe 

lCEMECTP 

PaJ));eJI 1. AuaJiuTuqecKaH reoMeTpnH u JIHHenuaH u oeKTopHaH aJire6pa 
TeMa 1. MaTp:m:~hI, anre6paHqecKHe orrepauHH HM HHMH ( ocHOBHhie cBoiicTBa). Orrpe.n;eJIHTeJih 

MaTpHUbI (cBOHCTBa, rrpHMepbI). 06paTHruI MaTpHua (rrpHMep). ITpaBHJIO KpaMepa. Mem.n; raycca. 
TeMa 2. CKansipHoe, BeKTOpHoe, cMemaHHoe rrpoH3Be.n;eHHSI (cBoiicrna, rrpHMepb1). 
TeMa 3. ITnocKoCTh B rrpocTpaHcTBe (csoiicrna, rrpHMep1>1). ITpsiMrur B rrpocTpaHCTBe (cBoiicrna, 

rrpHMepbI). 
TeMa 4. ITpsiMa Ha nnocKOCTH (cBolicrna, rrpHMepb1). KpHBhie BToporo rropsi.n;Ka. Co6crneHHb1e 

qffCJia, co6cTBeHHbie BeKTOpbI (CBOHCTBa, rrpHMep1>1). 

PaJ));eJI 2. Boe));euue B auaJinJ 
TeMa 5. ITpe.n;en rrocne.n;oBaTeJibHOCTH. CBoiicrna. qHcno e. ITpe.n;en cpyHKUHH. CBoiicrna. 

ITepB1>1ii 3aMeqaTeJihH1>1ii npe.n;en. Cne.n;crnHsi. BTopoii 3aMeqaTeJihHbIH rrpe.n;en. Cne.n;cTBHSI. 
TeMa 6. CpaBHeHHe 6ecKoHeqHo MaJihIX, 3KBHBaJieHTH1>1e 6ecKoHeqHo MaJihie. Ta6nHua 

3KBHBaneHTHbIX 6ecKoHeqHo MaJihIX. HerrpepbIBHOCTb cpyttKUHH. OcHOBHbie TeopeMbI o 
HerrpepbIBHblX cpyHKUHSIX. KnaccHcpHKaUHSI ToqeK pa3pb1Ba (npHMep1>1). 

PaJ));eJI 3. ,ll;ncl>cl>epeuuuaJILHoe HcqucJieuue cl>YHKUHH O));HOH nepeMeuuou 
TeMa 7. ITpHpa:w;eHHe cpyttKUHH, npoH3BO.n;Hrur, Heo6xo.n;HMoe H .n;ocrnToqHoe ycnoBHe, 

cy:w;ecrnoBaHHe npoH3Bo.n;Hoii. CBoiicrna rrpOH3BO,D;HbIX. ITpoH3BO,D;H1>1e CJIO)l(HOii H o6paTHoii 
<PYHKUHH (rrpHMep1>1). Ta6nHua rrpoH3BO,D;HbIX (.n;oKaJaTeJibCTBO .n;Byx rryHKTOB). 

TeMa 8. ITpoH3BO,D;Hrur: cpyHKUHH, 3MaHHoii rrapaMeTpHqecKH; HeSIBHO 3MaHHoii cpyttKUHH. 
JlorapHcpMHqecKoe .n;HcpcpepeHUHpoBaHHe. ITpHMeHeHHe .n;HcpcpepeHUHaJia K npH6nmKeHHbIM 
Bbl'IHCJieHHSIM (rrpHMepbI). 

TeMa 9. OcHOBHbie TeopeM1>1 .n;HcpcpepeHUHaJibHoro HcqHcneHHSI (PonnSJ:, Jlarpam1<a, KomH). 
ITpaBHJIO JlorrHTaJISI ( cpaBHeHHe norapHcpMOB, cTerreHeii, 3KcrroHeHT ). 

TeMa 10. ~ccne.n;oBaHHe Ha B03pacTaHHe H y61>rnaHHe, ToqKH 3KCTpeMYMa. Mccne.n;oBaHHe Ha 
B1>rnyKJioCTb, BorHYTOCTb, ToqKH rreperH6a. AcHMIITOTbI (BepTHKaJibHWI, HaKJIOHHble); rrpHMepbI 
Haxo)l()J;eHHSI acHMIITOT. ITocTpoeHHe rpacpHKOB (o6:w;rur cxeMa); rrpHMepb1. 

PaJ)J;eJI 4. HHTerpaJILHoe ucqHcJieuue cl>YHKUHH O));HOH nepeMeuuou 
TeMa 11. ITepBoo6pa3HruI, Heorrpe.n;eneHH1>1ii HHTerpan. CBoiicrna, H3MeHeHHSI rrepeMeHHoii 

HHTerpHpoBaHHSI. Ta6nHua HHTerpanoB (.n;oKa3aTeJibCTBO .n;Byx rryHKTOB). MHTerpHpoBaHHe 
Bbipa)l(eHHH, co.n;ep)l(a:W:HX KBa,r\paTHbIB TpexqneH. MHTerpHpOBaHHe no qacrnM. 

TeMa 12. JilHTerpHpOBaHHe paUHOHaJihHbIX cpyttKUHH. 
TeMa 13. MHTerpHpoBaHHe TpHroHoMeTpHqecKHX B1>1pa)l(eHHH. MHTerpHpoBaHHe 

HppaUHOHaJibHbIX Bbipa)l(eHHH. 
TeMa 14. Pa36HeHHSI, rrocne.n;oBaTeJibHOCTH pa36HeHHii. MHTerpanbHruI CYMMa, orrpe.n;eneHHe 

orrpe.n;eneHHoro HHTerpana. TeopeMa o cy:w;ecrnoBaHHH orrpe.n;eneHHoro HHTerpana. CBoiicrna 
orrpe.n;eneHHOro HHTerpana. <l>opMyna H1>IOTOHa-Jleii6HHUa (npHMep1>1). 

TeMa 15. reoMeTpHqecKHe H MexaHHqecKHe rrpHJIO)l(eHHSI orrpe.n;eneHHOro HHTerpana. 
Heco6crneHH1>1e HHTerpanbI. 

PaJ));eJI 5. <l>yHKUHH MHorux nepeMeHHLIX 
TeMa 16. 3neMeHTbI mnonornH B Rn. <l>yHKUHH MHornx nepeMeHHbIX. 
TeMa 17. qaCTH1>1e rrpoH3BO,D;H1>1e. ,ll;HcpcpepeHUHaJibI. 
TeMa 18. 3KcTpeMyMhI cpyHKUHii MHornx rrepeMeHHbIX. 



2CEMECTP 

Pa3,LJ.eJI 6. )J:uclul>epeHQHaJILHble ypasHeHHH (06L1KH0BeHHL1e) 
TeMa 1. l(mp<l>epem.1;1-HlJibHbie ypasHemrn rrepsoro rropj{,ll;Ka (06m11e cBe.D;eHHe). TeopeMa o 

cymecTBoBaHHH H e.D;HHCTBeHHOCTH perneHHj{. YpasHeHHj{ BbICIIIHX rropj{.D;KOB. YpaBHeHHj{ c 
pa3.D;errmomHMHCj{ rrepeMeHHbIMH. 0.D;HOpO,ll;Hbie ypaBHeHHj{, 

TeMa 2. JlHHeMHbie ypasHeHHj{. YpasHeHHj{ B rrorrHbIX .D;n<l><l>epem.i;narrax. 
TeMa 3. HerrorrHbie ypasHeHHjJ BbICIIIHX rropj{,ll;KOB (rrp11Mepb1). 
TeMa 4. JlnHeiiHbie ypaBHeHHj{ ( o6mne cse.D;eHHjJ). Orrpe.D;eJIHTeJib BpoHcKoro, 

<l>Yff.D;aMeHTaJibHM CHCTeMa perneHHM ( <l>CP) JIHHeiiHoro O,ll;HOpO,ll;HOro ,ll;H<l><l>epeHI.J;HaJibHOro 
ypaBHeHHj{ (flO.[(Y). 06mee perneHHe. <l>CP )J;JijJ JIHHeHHOfO ypaBHeHHj{ BTOporo rropj{,ll;Ka c 
IIOCTOj{HHbIMH K03<l><l>nuneHTaMH (c ,ll;OKa3aTeJibCTBaMH). TeopeMa 0 <l>CP )J;JljJ flQl(Y C IIOCTQjJHHbIMH 
Ko3<l><l>nuneHTaMH mo6oro rropj{.D;Ka ( <l>opMyrrnpoBKa). 

TeMa 5. CncTeMbI .D;H<l><l>epeHI.J;HaJibHbIX ypaBHeHHii. MeTO.D; ncKmoqeHHj{. A.1Ire6pa11qecKnii 
MeTO)J;. 

Pa1JJ;eJI 7. llHTerpHposaHHe Ha nnocKOCTH H B npocTpaHCTBe 
TeMa 6. l(aoiiHoii HHTerparr. OcHOBHbie IIOHj{THj{ H orrpe.D;erreHnj{; caoiicTBa. BbiqncrreHHe 

,ll;BOHHOro HHTerparra B .D;eKapTOBbIX KOOp,ll;HHaTax. 
TeMa 7. BbJqHCJieHHe ,ll;BOMHOro HHTerparra B IIOJij{pHbIX KOOp.D;HHaTax. 
TeMa 8. TpoiiHoii HHTerparr. OcHOBHbie IIOHj{Tlfj{ H caoiicTBa. 3aMeHa rrepeMeHHbIX B TPOHHOM 

HHTerparre. BbiqncrreH11e TPOiiHoro HHTerparra B UHJIHH.D;p11qecK11x H c<PeplfqeCKHX Koop.D;HHaTax. 
TeMa 9. KpHBOJIHHeiiHbie HHTerparrb1 I po.D;a; ocHOBHbie IIOHj{Tlfj{ H orrpe.D;erreHHj{. Bbiq11crreH11e 

KpHBOJIHHeiiHoro HHTerparra I po.D;a. 
TeMa 10. Kp11aorr11HeHHhie HHTerparrbI II po.D;a; ocHOBHh1e IIOHjJTHj{. Bb1q11crreH11e 

KpHBOJIHHeiiHoro HHTerparra II po.D;a. 
TeMa 11. <l>opMyrra OcTporpa.D;cKoro-fpHHa. Y crroBHj{ He3aBHCHMOCTH KpHBOJIHHeiiHoro 

HHTerparra II po.D;a OT rryTn HHTerp11poaaHHj{. 

Pa1JJ;eJI 8. 3neMeHTLI TeopHH noJIH 
TeMa 12. OcHOBHhie IIOHjJTHj{ Teop1111 IIOJij{. CKaJij{pHoe rrorre; rrpoH3BO.D;HM 110 HarrpasrreHmo; 

rpa.D;HeHT CKaJijJpHoro IIQJijJ H ero CBOHCTBa. 
TeMa 13. l(11aepreHI.J;HjJ n pornp BeKTopHoro IIOJij{. IJ;npKyJijJI.J;HjJ BeKTOpHoro rroAA. Orreparnp 

f aMHJibTOHa. IloTeHI.J;HaJibHbie H COJieHOH,ll;aJibHble IIOAA. 

Pa1JJ;eJI 9. PHJJ;LI 
TeMa 14. qHCJIOBbie pj{,ll;bl, OCHOBHbie IIOHjJTlfjJ, Heo6XO,ll;HMbl rrpH3HaK CXO,ll;HMOCTH qncrroaoro 

pj{,ll;a. PjJ.D;bI c rrorro:>KHTeJibHbIMH qrreHaMH; rrpH3HaKH cpaBHeHHj{. IlpmHaK l(arraM6epa; pa.D;HKaJibHblli 
rrpH3HaK KornH. l1HTerparrbHbIH rrpH3HaK KornH. 

TeMa 15. 06mHH ,ll;OCTaToqHbIH rrpH3HaK CXO,ll;HMOCTH 3HaKorrepeMeHHblX pj{,ll;QB. 
3HaKoqepe.D;yIOIUHeCj{ pj{,ll;bI; rrpH3HaK Jleii6HHI.J;a. 

TeMa 16. <l>yHKUHOHaJibHbie pjJ.D;bI. OcHOBHbie TeopeMbI o <l>YHKUHOHaJibHbIX pj{.D;ax. 
CTerreHHbie pjJ.D;bI; ocHOBHhie rroHj{THj{. CaoiicTBa cTerreHHbIX pj{.D;OB. PjJ.D;bI Teiirropa. 

TeMa 17. Ilepno.D;nqecKHe <l>YHKUHH. Tp11roH0MeTP11qecK11e pjJ.D;bI <l>ypbe. TeopeMa l(11p11xrre. 
IlpnMep. Pa3JIO:>KeHHe B pj{.D; <l>ypbe qeTHbIX n HeqeTHbIX <l>YHKUHii. 



CoJ.J:epamuHe npaKTH-iecKHX 1anHTHii no J.J:HCQHDJIHue 

1 CEMECTP 

Pa1}.J;eJI 1. AuaJIHTH-iecKaH reoMeTpHH H JIHneiiuaH H seKTopuaH aJire6pa 
TeMa 1. MaTpu:u1>1, arrre6pau:qecKu:e onepauu:u: HM HHMH. Onpe.n;enu:Ten1> MaTJ)u:u1>1. 06paTHWI 

MaTJ)u:ua. PemeHu:e 1a.n;aq. 
TeMa 2. ITpaBHJIO KpaMepa. MeTO)J; raycca. PemeHu:e 3Maq. 
TeMa 3. CKarr.si:pHoe, BeKTOpHoe, cMemaHHoe npou:3ae.n;eHu:.si:. PemeHu:e 3Maq. 
TeMa 4. ITnocKOCTI> B npocTpaHCTBe. ITp.si:MWI B npocTpaHCTBe. PemeHu:e 3a.n;aq. 
TeMa 5. ITpsrMa Ha nnocKOCTH. PemeHu:e 3Maq. 
TeMa 6. Kpu:a1>1e BToporo nop.si:.n;Ka (::mnu:nc, ru:nep6ona, napa6ona). PemeHu:e 3Maq. 

Pa1}.J;eJI 2. Bse}.J;euHe B auaJIH3 
TeMa 7. ITpe.n;en nocne.n;oaaTen1>HocTu:. CaoH:crna. 11u:cno e. ITpe.n;en <l>YHKUHH. I1epa1>1H: 

3aMeqaTen1>H1>1H: npe.n;en. BTopoH: 3aMeqaTeJI1>H1>1H: npe.n:en. PemeHu:e 3Maq. 
TeMa 8. CpaaHeHu:e 6ecKoHeqHo Ma.Jil>IX, 3KBU:BarreHTH1>1e 6ecKoHeqHo Marr1>1e. Ta6nu:ua 

3KBu:aarreHTHl>IX 6ecKoHeqHo Ma.JI1>1x. PemeHu:e 3Maq. 
TeMa 9. Henpep1>IBHOCT1> <l>YHKUHH. OcHOBH1>1e TeopeM1>1 o Henpep1>IBH1>IX <l>YHKuu:.si:x. 

Knaccu:cpu:Kauu:.si: ToqeK pa3p1>ma (npu:Mep1>1). PemeHu:e 3Maq. 
Pa1}.J;eJI 3. ,LI;m}u}>epenQHaJILHoe HC-IHCJieuHe 4JynKQHH OJ.J:HOH nepeMeuuoii 

TeMa 10. ITpu:paiueHu:e cpyHKUHH, npou:3BO,D;HWI. CaoH:crna npou:3ao.n;H1>IX. I1pou:3ao.n;H1>1e 
cno:>KHOH u: o6paTHOH cpyHKuu:u:. Ta6nu:ua npou:3ao.n;H1>IX. PemeHu:e 3Maq. 

TeMa 11. I1pou:3ao.n;Hru1: cpyHKUHH, 3a.n;aHHOH napaMeTpu:qecKu:; He.sIBHO 3MaHHOH <l>YHKuu:u:. 
Jlorapu:cpMu:qecKoe .n;u:cpcpepeHuu:poaaHu:e. PenieHu:e 3Maq. 

TeMa 12. ITpu:MeHeHu:e .n;u:cpcpepeHuu:arra K npu:6JIH:>KeHH1>IM a1>iqu:cneHu:.si:M. PemeHu:e 3Maq. 
TeMa 13. PemeHu:e 3Maq Ha ocHOBH1>1e TeopeM1>1 .n;u:cpcpepeHuu:arr1>Horo u:cqu:cneHu:.si: (PonJI.sI, 

JlarpaH:>Ka, Komu:). ITpaau:no Jlonu:rnJI.sI (cpaaHeHu:e norapu:cpMoa, cTeneHeii, 3KcnoHeHT). 
TeMa 14. Mccne.n;oaaHu:e Ha B03pacTaHu:e u: y61>maHu:e, ToqKH 3KCTpeMYMa. Mccne.n;oaaHu:e Ha 

Bl>IIIYKJIOCTb, BOrHyTOCTb, TOqKu: neperu:6a. PemeHu:e 3Maq. 
TeMa 15. Acu:MnTOTl>I (aepTHKa.Jil>HWI, HaKJIOHH1>1e); npu:Mep1>1 Haxo:>K.n;eHu:.si: acu:MnTOT. 

ITocTpoeHu:e rpacpu:KoB ( 06iuru1 cxeMa); npu:Mep1>1. PemeHu:e 3Maq. 
Pa1}.J;eJI 4. HuTerpaJILuoe HC-IHCJienHe 4JynKQHH OJ.J:HOH nepeMeuuoii 

TeMa 16. Heonpe.n;e11eHH1>1H: HHTerparr. Ta6nu:ua HHTerparroa. 3aMeHa nepeMeHHOH B 
onpe.n;eneHHOM HHTerparre. l1HTerpu:poaaHu:e no qacrnM. PemeHu:e 3a.n;aq. 

TeMa 17. l1HTerpu:poaaHu:e B1>1pa:>KeHu:ii, co.n;ep:>Kaiuu:x KBMpaTH1>1H: TPexqneH. PemeHu:e 3a.n;aq. 
TeMa 18. l1HTerpu:poaaHu:e pauu:0Harr1>H1>IX cpyHKUHH. PemeHu:e 3Maq. 
TeMa 19. l1HTerpu:poaaHu:e Tpu:roHoMeTpu:qecKu:x B1>1pa:>KeHu:ii. l1HTerpu:poaaHu:e 

u:ppauu:0Ha.JI1>H1>IX a1>1pa:>KeHu:H:. PemeHu:e 3Maq. 
TeMa 20. <I>opMyna HMOTOHa-Jleii6Hu:ua. 3aMeHa nepeMeHHl>IX u: HHTerpu:poaaHu:e no qacrnM 

a onpe.n:eneHHOM HHTerparre. PemeHu:e 3a.n;aq. 
TeMa 21. f eoMeTJ)U:qecKU:e H MeXaHu:qeCKHe npHJIO:>KeHU:.sI onpe.n;eJieHHOro HHTerparra. 

PemeHu:e 3Maq. 
TeMa 22. Heco6crneHH1>1e HHTerparr1>1. PemeHu:e 3Maq. 

Pa1,/J;eJI 5. <l>ynKQHH MHOrHx nepeMenuLix 
TeMa 23. 3neMeHTl>I mnonoru:u: B Rn. <l>YHKUHH MHoru:x nepeMeHHl>IX. fpacpu:K u: JIHHHH 

ypoaH.si:. ITpe.n;en u: Henpep1>IBHOCT1> <l>YHKUHH B TOqKe. PemeHu:e 3Maq. 
TeMa 24. qacTH1>1e npou:3ao.n;H1>1e. )J;u:cpcpepeHuu:arr1>1 nepaoro nop.si:.n;Ka. PemeHu:e 3Maq. 
TeMa 25. qacTH1>1e npou:3ao.n;H1>Ie u: .n;u:cpcpepeHuu:arr1>1 B1>1cmu:x nop.sr.n;KoB. PemeHu:e 3a.n;aq. 
TeMa 26. I1poH3BO.IJ.HWI no HanpaaneHHIO. fpMHeHT. PemeHu:e 3Maq. 
TeMa 27. 3KcTpeMYMbI cpyHK~HH MHornx nepeMeHHbIX. PerneHu:e 3Maq. 



2CEMECTP 

PaJ,11,eJJ 6. ,lt:ml>tJ>epem~uaJJbHhie ypasueuuu ( 06hIKHOBeuuh1e) 
TeMa 1. .z:t:1upcpepeHU.lHUibHb1e ypaBHemrn rrepBoro rrop}l,nKa. YpaBHeHH}I c pa.3.l(eJrnIOmHMHC}I 

rrepeMeHHbIMH. 0,n:Hopo,n:Hbie ypaBHeHH}I. PerneHHe 3a,n:aq. 
TeMa 2. JlHHeHHbie ypaBHeHH.sI. YpaBHeHH.si: EepHymrn. PerneHHe 3a,n:aq. 
TeMa 3. YpaaHeHH}I B 110JIHbIX ,n:HcpcpepeHU.Harrax. PerneHHe 3a,n:aq. 
TeMa 4. He110JIHb1e ypaBHeHH.sI BbICIIIHX rrop}l,n:KOB. CJiyqaH 110HH)KeHH}I 11op}l,l(Ka. PerneHHe 

3a,n:aq. 
TeMa 5. JlHHeMHbie O.lJ:HOpo,n:Hbie ypaBHeHH.sI BToporo 11op.si:,n:Ka c IIOCTO}IHHbIMH 

K03cpcpm~HeHTaMH (JIO.D:Y). PerneHHe 3a,n:aq. 
TeMa 6. 06mee perneHHe .lJ:Jl}I JIHHeMHOro ypaBHeHH.sI BTOporo 110p}l,l(Ka c 110CT0}1HHbIMH 

K03cpcpHu.HeHTaMH co c11eu.HarrbHOM rrpaBoii qacTbIO. PerneHHe 3a,n:aq. 
TeMa 7. 06mee perneHHe .ll:Jl}I JIHHeH:Horo ypaBHeHH.sI BbICrnero 11op}l,n:Ka c 11ocTO}IHHbIMH 

K03cpcpHU.HeHTaMH co crreu.HarrbHOH 11paBoli qacTbIO. PerneHHe 3a,n:aq. 
TeMa 8. MeTo.n: BapHaU.Hii rrpoH3BOJibHbIX 11ocTO.sIHHbIX. PerneHHe 3a,n:aq. 
TeMa 9. CHcTeMbI ,n:HcpcpepeHU.HaJibHbIX ypaaHeHHii. MeTo,n: HCKJI10qeHH.sI. AJire6paHqecKHii 

MeTo,n:. PerneHHe 3a,n:aq. 
Pa1)1.eJJ 7. HuTerpupoBauue ua IIJJOCKOCTH u B rrpocTpaucTBe 

TeMa 10 . .z:t:aoliHoli HHTerparr. B1>1q11cJieH11e .n:soliHoro HHTerparra B ,n:eKapTOBI>IX Koop,n:11HaTax. 
PerneHHe 3a,n:aq. 

TeMa 11. B1>iq11cJieH11e .n:soliHoro HHTerparra B IIOJl}lpHI>IX Koop.l(HHaTax. PerneHHe 3a,n:aq. 
TeMa 12. reoMeTpHqecKHe H cpH3HqecK.He rrpHJIO)l(eHH.sI .lJ:BOMHOro HHTerparra. PerneHHe 3a,n:aq. 
TeMa 13. TpoiiHoii HHTerparr. B1>1qHcJieHHe TPOMHoro HHTerparra B ,n:eKapTOBI>IX Koop,n:HHaTax. 

PerneHHe 3a,n:aq. 
TeMa 14. B1>1qHcJieHHe TpoiiHoro HHTerparra B U.HJIHH,n:pHqecKHX H ccpep11qecK11x Koop,n:HHaTax. 

PerneHHe 3a,n:aq. 
TeMa 15. KpHBOJIHHeiiH1>1e HHTerparr1>1 I po.na. B1>iqHcJieHHe KpHBOJIHHeiiHoro HHTerparra I 

po.n:a. PerneHHe 3a,n:aq. 
TeMa 16. KpHBOJIHHeiiHbie HHTerparr1>1 II po.na. B1>1qHcJieHHe KpHBOJIHHeiiHoro HHTerparra II 

po.n:a. PerneHHe 3a,n:aq. 
TeMa 17. <I>opMyJia OcTporpa,n:cKoro-fpHHa. YcJIOBH}I He3aBHCHMOCTH KpHBOJIHHeiittoro 

HHTerparra II po.n:a OT 11yTH HHTerpHpoBaHH.sI. PerneHHe 3a,n:aq. 
TeMa 18. reoMeTpHqecKHe H cpH3HqecK.He rrpHJIO)KeHH.sI KpHBOJIHHeHHblX HHTerparrOB. 

PerneHHe 3a,n:aq. 
Pa1)1.eJJ 8. 3neMeHThI Teopuu rroJJH 

TeMa 19. CKarr.si:pHoe rroJie; rrpoH3BO,n:Ha.si: 110 HarrpaBJieH1110; rpa,n:HeHT cKarr.si:pHoro IIOJI}I. 
PerneHHe 3a,n:aq. 

TeMa 20 . .z:t:11aepreHU.H.sI H poTop aeKTopttoro IIOJl}I. Q11pKyJl}lu.11.si: BeKTOpHoro 110]1}1. OrrepaTop 
f aMHJII>TOHa. PerneHHe 3a,n:aq. 

TeMa 21. I10Tem~11arr1>H1>1e 11 coJieH011,n:arr1>H1>1e 110JI.si:. PerneHHe 3a,n:aq. 
Pa1)1.eJJ 9. PH)J.hI 

TeMa 22. qHCJIOBbie p}l.l(bI. Heo6xo.n:HMbI 11pH3HaK cxo.n:HMOCTH qHcJioBoro p}l.n:a. P}l.IJ:bI c 
110JIO)l(HTeJI1>HbIMH q]leHaMH; rrpH3HaKH cpaBHeHH}I. PerneHHe 3a,n:aq. 

TeMa 23. IlpmHaK .z:t:arraM6epa; pa,n:HKaJibHbIH rrpH3HaK Korn11. lfHTerparr1>HbIH rrpH3HaK KornH. 
PerneHHe 3a,n:aq. 

TeMa 24. 3HaKoqepe.n:y10mHec.si: p.si:,n:b1; rrpH3HaK Jleii6HHIJ.a. PerneHHe 3a,n:aq. 
TeMa 25. <l>yHKU.HOHaJibHbie p}l,n:1>1. CTe11eHH1>1e p}l,n:b1; OCHOBHbie 110H}ITH.sI. PerneHHe 3a,n:aq. 
TeMa 26. P.si:,n:1>1 TeliJiopa. PerneHHe 3a,n:aq. 
TeMa 27. Tp11roH0MeTp11qecK11e p.si:,n:1>1 <I>yp1>e. Pa.3JIO)l(eH11e B p.si:.n: <I>yp1>e qeTHhIX H HeqeTHhIX 

cpyHKIJ.HM. PerneHHe 3a,n:aq. 



5. O~EHQqHhIE CPE,l..l;CTBA ,1.J;JUI TEKY~Ero KOHTPOJUI YCIIEBAEMOCTH, 
IIPOME'.IKYTQqHoii ATTECTA~HH 110 HTOr AM OCBOEHIDI ~HCD;HIIJIHHLI 
II yqEJ>HO-METO~JlllECKOE OI>ECIIEqEHHE CAMOCT0$1TEJihHOH PAJ>OTLI 

CTY,l..l;EHTOB 

5.1. TeKy~Hii KOHTpOJih ycnenaeMOCTH 

1 CEMECTP 

PeiiTuur-KOHTpoJih .N!! 1 
KouTpoJILHaH pa6oTa .N!!l «BeKTopuau, Jiuueiiuau aJire6pa u auaJIHTuqecKaH reoMeTpHH» 

1. )J;aH1>1 Koop.n:1rnaT1>1 BepIIIHH T}JeyroJII>HHKa... B1>:NHCJIHT1> yron C, llJIOIUMh H 11epHMeTP 

TpeyroJihHHKa. 

2. ,il;aHa 11HpaMH.D:a ABCD: . . . HaliTH ,n:JIHHY B1>1coT1>1, 011ymeHHOH H3 BepIIIHHhI D Ha 11nocKOCT1> 

ABC. 
3. PeIIIHTh CHCTeMy JIHHeHHhlX ypaBHeHHH 110 cpopMyJiaM KpaMepa H MeTO)l;OM raycca. 

4. ,il;aH1>1 Koop,n:HHaT1>1 BepIIIHH Tpeyron1>HHKa ••• HaliTH: a) ypaBHeHHe B1>1coT1>1 AH H Me.n:HaH1>1 AM; 
6) yron Me)l(,[(y a1>1c0Toli AH H Me,n:HaHoli AM; B) ,n:JIHHY a1>1coT1>1 AH. 

PeiiTuur-KOHTpOJih .N22 
KouTpOJihHaH pa6oTa .N22 «IlpeACJihl. Ilpou1noAHhie» 

1. Bnl'IHCJIHTh 11pe,n:en 11ocne,n:oaaTeJI1>HocTH. 

2. B1>1qHcJIHTh 11pe,n:eJI cpyHKU:HH. 

3. HaliTH 11poH3BO.D:HYJO CJIO)l(HOH cpyHKU:HH. 

4. HaliTH 11poH3BO.D:H)'IO HeSIBHO 3a,n:aHHoli <PYHKU:HH. 

5. HaliTH acHMllTOThI K rpacpHKY cpyHKU:HH. 

PeiiTuur-KOHTpOJih .N23 
KouTpOJihHaH pa6oTa .N23 «HnTerpaJihI. <l>yHKU:HH Muorux nepeMeHHhlX» 

1. Bnl'IHCJIHTh HHTerpaJibl, HCll0Jlh3YSI 110,ZJ:XOMIU)'IO 110,ZJ:CTaHOBKy. 

2. Bnl'IHCJIHTh HHTerpan, HCll0Jlh3YSI HHTerpHpOBaHHe 110 qacrnM. 

3. Bnl'IHCJIHTh llJIOIIJ:Mh cpHryp1>1, orpaHHqeHHOH JIHHHSIMH. 

4. HaliTH 110JIH1>1H: ,n:Hcpcpepem~Han <PYHKU:HH. 

5. Hccne,n:oBaTh Ha 3KCTpeMyM cne,n:yiom;He cpyHKU:HH. 

2CEMECTP 

PeiiTnnr-KOHTpOJih .N2 1 
KouTpOJihHaH pa6oTa .N!!l <<.lt:ucl>cl>epeuu:uaJihHhie ypanueunH» 

1. HaliTH o6mee peIIIeHHe ,n:HcpcpepeHU:HaJihHOro ypaaHeHHSI. 

2. PeIIIHTh 3a.n:aqy KoIIIH. 

3. HaiiTH o6~ee perneuHe ypaaueHHSI c llOCTOSIHHhlMH K03cpcpHU:HeHTaMH. 

4. PeIIIHTh ypaBHeHHe MeTO,ZJ:OM aapHaU:HH 11pOH3BOJlhHhlX llOCTOSIHHbIX 

5. HaliTH o6mee peIIIeHHe cHcTeM1>1 ,n:HcpcpepeHU:HaJihHhIX ypaaHeHHH. YKa3aT1> qacTHoe peIIIeHHe 

CHCTeMbl, y,n:OBJieTBOpSIIOll1;ee HaqaJihHOMY ycJIOBHIO. 

PeiiTuur-KouTpOJih .N22 
KouTpOJihHaH pa6oTa .N22 «HnTerpaJihI ua nJIOCKOCTH u B npocTpaucTne» 

1. Bnl'IHCJIHTh ,n:aoH:Holi HHTerpan. 

2. HaliTH Macey 11nacTHHKH c 11oaepxHOCTHoli llJIOTHOCThIO. 

3. BI>l'IHCJIHTh TpoH:Hoii HHTerpan. 

4. HaliTH pa6oTy 11nocKoro aeKrnpHoro 11ong B.D:OJih KpHaoH:. 

5. ITpoaepHTh, SIBJISleTCSI JIH BeKTOpHoe llOJie llOTeHU:HaJihHhIM; B cnyqae llOTeHU:HaJihHOCTH llOAA 

HaMTH ero llOTeHU:HaJI. 



PeiiTuur-KOHTpOJib .M!3 
KouTpoJibHaH pa6oTa .NB «PH)J;hI» 

1. .Hccne,noBaTb CXO,ZJ;HMOCTb pH,na, 110Jlb3YHCb 11pH3HaKOM )l.anaM6epa. 
2. Hccne.noaaTh cxo,nHMOCTb pH,na, 110Jib3YHCb HHTerpanbHbIM 11pH3HaKoM Kornn. 
3. 011pe.n;eJIHTh, HBJIHeTCH JIM pH.n; a6comoTHO cxo.n;Hll(HMCH, ycnoBHO cxo.n;Hll(HMCH HJIH 

pacxo.n;Hll(HMCH. 
4. HaliTH o6nacTh cxo.n;HMOCTH cTe11eHHoro pH.n;a. 
5. Pa3JIO:>KHTb <i>YHKumo B pH.n; Telinopa 110 cTe11eHHM x. YKa3aTh o6nacTb cxo.n;HMOCTH pH.n;a. 

5.2. IlpoMe~T011HaH arrecTa ... HH 110 HTOfaM OCBOeHHH )J;HCI.{H11JIHHbl (1,2 ceMeCTP-3K3aMeH) 

1 CEMECTP 

BonpochI K 3KJaMeuy 

1. MaTPHUbl, anre6paHqeCKHe 011epauHH Ha)]; HHMH ( OCHOBHbie CBOHCTBa). 
2. 011pe.n;eJIHTeJib MaTpHQbI ( caolicTBa, 11p11Mepb1). 
3. Ilpaanno KpaMepa. 
4. Mem.n; raycca. 
5. CKaJUipHoe, BeKTopHoe, cMernaHHoe 11poH3Be.n;eHHH ( cBolicrna, 11p11Mepb1). 
6. IlJIOCKOCTb B 11pocTpaHCTBe ( CBOHCTBa, rrpHMepbl). 
7. IlpHMaH B rrpOCTpaHCTBe (CBOHCTBa, rrpHMepbl). 
8. IlpHMa Ha 11JIOCKOCTH ( CBOHCTBa, rrpHMepbI). 
9. KpHBbie BToporo 11opH.n;Ka. 
10. 06paTHbie qHcJia. 
11. Co6crneHHbie qncna, co6crneHHhie BeKTOpbI (cao:H:cTBa, 11p11Mepb1). 
12. Ilpe,n:en 11ocne,n:oBaTeJibHOCTH. Cao:H:crna. 
13. l.JHCJIO e. 
14. Ilpe.nen <i>YHKUHH. Cao:H:crna. 
15. IlepBbIH 3aMeqaTeJihHbIH 11pe,n:en. Cne,n:CTBHH. 
16. Bmpo:H: 3aMeqaTeJibHbI:H: 11pe,n:en. Cne,n:cTBHH. 
17. CpaaHeHne 6ecKoHeqHo MaJihIX, 3KBHBaJieHTHbie 6ecKoHeqHo MaJihie. Ta6nnua 3KBHBaJieHTHhIX 

6ecKOHeqHo MaJibIX. 
18. He11pepbIBHOCTb <i>YHKQHH. OcHOBHhie TeopeMhI o He11pepbIBHbIX <i>YHKQHHX. 
19. Knacc11<1.>11Kau11H ToqeK pa3phrna (rrpHMepb1). 
20. IlpnpameHHe <i>YHKI.{HH, 11pOH3BO,ll;HaH, Heo6xo,n:HMOe H ,ll;OCTaTOqHoe ycJIOBHe, cymecTBOBaHHe 

11po113ao,n;Ho:H:. CBolicrna 11po113BO.ll:HbIX. 
21. I1pOH3BO,ll;Hbie CJIO:>KHOH H o6paTHOH <i>YHKUHH (rrpHMepbl). 
22. Ta6nnua 11poH3BO,n:HhIX (,n:oKa3aTeJihCTBO ,n;Byx 11yHKTOB ). 
23. IlpOH3BO,ll;HaH: <i>YHKUHH, 3a)J;aHHOH 11apaMeTp11qecK11; HeHBHO 3a)J;aHHOH <i>YHKUHH. 

JiorapmpMnqecKoe ,n:H<i><l>epeHuHpoBaHHe. 
24. IlpHMeHeHHe ,n:H<i><i>epeHI.{HaJia K rrpH6JIH:>KeHHbIM BbJqHCJieHHHM (11pHMepb1). 
25. OcHOBHbie TeopeMbI .n:n<P<PepeHQHaJihHoro HcqncneHHH (PoJIJIH, JiarpaH:>Ka, KornH). 
26. IlpaBHJIO JI011HTaJIH ( cpaBHeHHe JIOrapn<i>MOB, CTe11eHe:H:, 3KCIIOHeHT). 
27. Hccne.n;oBaHHe Ha B03pacTaHne H y6brnaHne, ToqK11 3KCTpeMYMa. 
28. Hccne,n:oBaHne Ha BbIIIYKJIOCTh, BOrHYTOCTh, ToqKH 11eper116a. 
29. AcHMl1TOTbI (BepTHKaJibHaH, HaKJIOHHhie); rrpHMepbI Haxo:>K,n:eHHH acHMl1TOT. 
30. IlocTpoeHne rpa<i>HKOB (o6mM cxeMa); 11pHMeph1. 
31 . I1epBoo6pa3HaH, Heorrpe,n:eJieHHbIH HHTerpan. CBOHCTBa, H3MeHeHHH rrepeMeHHOH HHTerpnpoBaHHH. 
32. Ta6nHua HHTerpanoB (,n:oKa3aTeJibCTBO ,n:Byx 11yHKTOB). 
33. HHTerpHpoBaHHe Bbipa:>KeHHH, co,n:ep:>KamHx KBa.n;paTHbIH TPexqneH. 
34. HHTerpHpoBaHHe no qacrnM. 
3 5. HHTerp11poBaH11e paunoHaJibHhIX <i>YHKun:H:. 



36. l1HTerpHpOBam1e TpHrOHOMeTpHqecKHX Bbipa:>KeHHH. 
37. l1HTerpHpOBaHHe Hppau;1mmUibHbIX Bbipa:>KeHHH. 

38. Pa36HeHHSI, rrocrrell:OBaTeJibHOCTH pa36HeHHH. 11HTerparrbHaSI C)'MMa, orrpell:erreHne orrpell:erreHHoro 
HHTerparra. TeopeMa o cymecTBoBaHHH orrpell:erreHHoro HHTerparra. 

39. CBolicTBa orrpe.n;erreHHOro HHTerparra. 
40. <l>opMyna HbIOTOHa-Jieii6Hm.la (rrpHMepb1). 
41. f eOMeTPHqeCKHe H MeXaHHqecKHe IIpHJIO:>KeHHSI orrpe.n;eJieHHOro HHTerparra. 
42. Heco6cTBeHHbie HHTerparrbI. 
43. 3JieMeHTbI TOIIOJIOrHH B Rn. <l>yHKI.l;HH MHOrHX rrepeMeHHbIX. 
44. qaCTHbie rrpOH3BO,lJ;Hbie. ,n:mp<PepeHI.l;HaJibl. 
45. 3KCTpeMyMbI <i>YHKI.l;HH MHOrHX rrepeMeHHbIX. 

2CEMECTP 

1. .D:n<P<PepeHUHaJibHbie ypaBHemrn: rrepBoro rrop».n;Ka (o6mne cBe.n;eHHe). TeopeMa o cymecTBoBaHHH 
H e.n;HHCTBeHHOCTH perneHHH. YpaBHeHH» BbICIIIHX rrop».n;KoB. 

2. YpaBHeHHH c pa3.n;eJIHIOII-lHMHCH rrepeMeHHbIMH. 0.n;Hopo.n;Hbie ypaBHemrn. 
3. J11rneiiHb1e ypaBHeHHH. YpaBHeHH» B rroJIHbIX .n;n<P<PepeHUHarrax. 
4. HerroJIHbie ypaBHeHH» BbICIIIHX rrop».n;KoB (rrpnMepbI). 
5. JlHHeHHbie ypaBHeHHH (o6mne CBe.n;eHHH). 
6. Orrpe.n;ennTeJib BpoHcKoro, <l>YH.n;c.tMeHTaJibHM CHCTeMa perneHHH (<l>CP) JIHHeH:Horo o.n;Hopo.n;Horo 

.n;n<P<PepeHUHaJibHOro ypaBHeHHH (JIO,n:Y). 06mee perneHHe. 
7. <l>CP .D;JIH JIHHeHHOro ypaBHemrn BTOporo rrop».n;Ka c IIOCTOHHHbIMH K03<l><PnuneHTaMH ( c 

,l1;0Ka3aTeJibCTBaMH). 
8. TeopeMa 0 <l>CP .D;JIH JIOW c IIOCTOHHHbIMH K03<l><PnuneHTaMH JII06oro rrop».n;Ka ( <PopMyJIHpOBKa). 
9. MeTOll: BapHaUHH rrpOH3BOJibHbIX IIOCTOSIHHbIX. 
10. JIHW c IIOCTOSIHHbIM K03<l><PnuneHTaMH, co crren;HaJibHOH rrpaBOH qacTblO. 
11. CncTeMbI .n;n<P<l>epeHUHaJibHbIX ypaBHeHHH. Mem.n; HCKJIIOqeHHH. AJire6panqecKHH Mem.n;. 
12 . .D:BOHHOH HHTerparr. OcHOBHbie IIOHHTHSI H orrpe.n;eJieHHH; CBOHCTBa. 
13. BbI"l!HCJieHHe ,lJ;BOHHOro HHTerparra B .n;eKapTOBbIX KOOp.D;HHaTaX. 
14. BbI"l!HCJieHHe ,lJ;BOHHOro HHTerparra B IIOJrnpHbIX KOOp.D;HHaTax. 
15. TpoiiHOH HHTerparr. OcHOBHbie IIOHHTHH H CBOHCTBa. 
16. 3aMeHa rrepeMeHHbIX B TpOHHOM HHTerparre. BbI"l!HCJieHHe TpOHHOro HHTerparra B UHJIHH.D;pHqecKHX 

H c<PepHqecKHX KOOp.D;HHaTax. 
17. KpHBOJIHHeHHbie HHTerparrbI I po.n;a; OCHOBHbie IIOHHTHH H orrpe.n;eJieHHH. 
18. BbI"l!HCJieHHe KpHBOJIHHeH:Horo HHTerparra I po.n;a. 
19. KpHBOJIHHeHHbie HHTerparrbI II po.n;a; OCHOBHbie IIOHHTHH. 
20. Bb1qHcJieHHe KpHBOJIHHeH:Horo HHTerparra II po.n;a. 
21. <l>opMyrra OcTporpa.n;cKoro-fpnHa. 
22. y CJIOBHH He3aBHCHMOCTH KpHBOJIHHeHHOro HHTerparra II po.n;a OT rryTH HHTerpnpoBaHHH. 
23. OcHOBHbie rroH»TH» TeopHH rroJIH. CKaJIHpHoe rroJie; rrpoH3BO.n;Hasi no HarrpaBJieHmo; rpa.n;neHT 

CKarrHpHoro IIOJIH H ero CBOHCTBa. PoTop IIOJIH. 
24. qHCJIOBbie P.SllJ:bI, OCHOBHbie IIOH.SITH.SI. Heo6xo.n;HMbI rrpH3HaK CXO.D;HMOCTH qncJIOBOro p.SI.n;a. 
25 . PH.D;bI c rrono:>KHTeJibHbIMH qneHaMH; rrpmHaKH cpaBHeHH.SI. 
26. I1pH3HaK ,n:arraM6epa; pa.n;HKaJibHbIH rrpH3HaK Kornn. 
27. l1HTerparrbHb1H: rrpH3HaK KornH. 
28. 06mnii .n;ocTaToqHbIB rrpmHaK CXO.D;HMOCTH 3HaKOIIepeMeHHbIX p.SI.D;OB. 3HaKoqepe.n;yIOmHeC.SI p.SI.D;bI; 

rrpH3HaK Jleii6HHUa. 
29. <l>yHKUHOHaJibHbie p».n;bl. OcHOBHbie TeopeMbI o <i>YHKUHOHaJibHbIX p.SI.n;ax. 
30. CTerreHHbie p.SI.D;bI; ocHOBHbie IIOHHTH». CBolicTBa cTerreHHbIX p»,n;oB. 
31. PH.D;bI TeH:rropa. 
32. ITepHo.n;HqecKHe <i>YHKUHH. TpnroHoMeTpHqecKHe pH.D;bI <l>ypbe. 



33. TeopeMa ,[{11p11x11e. Tip11Mep. 
34. Pa:mo:>KeHMe B p.si.n: <l>ypbe qeTHbIX M HeqeTHbIX <)?yHKII;MH. 

5.3. CaMOCTOHTeJILHaH pa6oTa 06y11a10~erocH. 

1 CEMECTP 

TunoBoii pac11eT .NH «BeKTopuaH, JIHHeiiuaH aJire6pa u auaJIHTH11ecKaH reoMeTpHH» 
1. HaliTM BeKTOpHoe rrpoH3Be.n;emrn BeKTopoB. 
2. HaliTM IIJIOllla,D;b TpeyroJibHHKa c BepnrnHaMH. 
3. HaliTH cMemaHHoe rrpo113se.n;eHHe seKTopos. 
4. TipoBepMTb, Jie:>KaT JIM TOqKH B O)l;HOH IIJIOCKOCTM. 
5. HaliTM 06'.beM rrHpaMH,D;bI c sepmHHaMH. 
6. ,[{aHa rrHpaMH,n;a. HaliTH ,D;JIHHY BbICOT1>1, orryllleHHoli 113 sepmHHa Ha rpaHb. 
7. Harr11caTb ypasHeHHe rrnocKocTH, rrpoxo.n:.sillleli qepe3 ToqKy rrapanneJibHO rrnocKoCTM. HaliTH 

paccTO.sIHHe Me:>K.n;y IIJIOCKOCT.sIMH. 
8. HarrHcaTb ypasHeHMe IIJIOCKOCTH, rrpoxo.n:.sillleli qepe3 TpH ToqKH. 
9. ,[{aHbI TpH ToqKJi. Tpe6yeTc5I: 

a) BbJqJiCJIHTb rrapaMeTpbl rpeyroJibHHKa (IIJIOllla)J;b, rrepHMerp, BeJIHqHHY yrna); 
6) HaIIHCaTb ypaBHeHHe MepH,n;HaHbl. 

10. PemHTb CliCTeMy JIMHeHHblX ypaBHeHHH: rrepsy10 CliCTeMy MeTO)J;OM raycca, no cpopMyJiaM 
KpaMepa H MeTO,D;OM o6paTHOH MaTpHIJ:bl, BTOp)'IO CHCTeMy - MeTO,D;OM f aycca. 

TunoBoii pac11eT .N!!2 «IlpeAeJILI. IlpoH3BOAHLie» 
1. B1>iqHCJIHT1> rrpe.n;en rrocne.n;osaTeJI1>HocTH. 
2. B1>JqHCJIHT1> rrpe.n;en cpyHKII;HH c rroMOlllbIO rrpasHna JiorrHTaJI.sI. 
3. HaliTM rrpoH3BO.D:H)'IO CJIO)l(HOH cpyHKIJ:MH. 
4. HaliTH rrpoH3BO,D;H)'IO He.sIBHo 3a,n;aHHOli cpyHKIJ:HM. 
5. HaliTM rrpomso,n;Hyio rrapaMerpHqecKH 3a,n;aHHOH cpyHKII;MH. 
6. HaliTM .n;HcpcpepeHu;Han cpyHKIJ:MM. 
7. TiposepMTb IIOJIHOe liCCJie,D;OBaHMe H IIOCTpOHTb rpa<)?MK <)?yHKII;lili. 

TunoBoii pac11eT .NB «HnTerpaJihl. <l>yuKu;uu MHorux nepeMeHHLIX» 
1. BbJqHCJIHTb HHTerpaJibl, HCIIOJib3Y.sI IIO,D;XOMlll)'IO IIO)l;CTaHOBKy. 
2. Bb}qMCJIHTb MHTerpan, 11cnon1>3y.s1 MHTerpHpOBaHMe no qacrnM. 
3. B1>iq11cJIHT1> MHTerpan OT npocTelim11x .n:po6eli. 
4. BbJqMCJIHTb HHTerpan OT TpHroHoMeTpHqecKHX cpyHKII;HH. 
5. Bb1qHcJIHT1> rrnoll1a.n:1> cpHrypb1, orpaHHqeHHoli JIHHH.sIMH, ,n;JIHHY .n;yrn Kp11soli. 
6. HaliTH ,n;HcpcpepeHu;Han BToporo rrop.si,n;Ka cpyHKIJ:HH. 
7. Hccne.n;osaTb Ha 3KCTpeMYM cne.n:)'IOlllHe cpyHKIJ:HH .n;syx rrepeMeHHbIX. 

2CEMECTP 

TunoBoii pac11eT .NH <<).l.ncl>cl>epeuu;uaJILHble ypaBHeHHH» 
1. HaliTH o6lllee pemeHHe .n;mpcpepeHII;HaJihHOro ypasHeHH.sI c pa3.n;eMIOlllHMHC.sI nepeMeHHhIMH. 
2. HaliTH 06ll1ee pemeHHe o,n;Hopo.n;Horo .n:mpcpepeHu;HaJI1>Horo ypaBHeHH.sI. 
3. PemHTb 3a,n;aqy Kom11 (nHHeliHoe ypasHeHHe 1-ro nop.si.n;Ka HJIH ypasHeHHe EepHynnH). 
4. HaliTH 06ll1ee pemeHHe HenonHoro ,n;HcpcpepeHII;HaJibHOro ypasHeHH.sI 2-ro rrop.si,n;Ka. 
5. HaiiTH 06ll1ee pemeHMe ypasHeHH.sI c nocTO.sIHHbIMH K03cpcpHu;HeHTaMH. 
6. PemMTb ypasHemrn MeTo.n;oM sapHaUHM npoH3BOJibHbIX rrocTO.sIHHbIX. 
7. HaliTH o6lllee pemeHHe CHCTeMbI ,n;HcpcpepeHII;HaJihHbIX ypasHeHHli. YKa3aT1> qacTHOe pemeHHe 

CHCTeMbl, y,n;oBJieTBOp.sIIOlllee HaqaJibHOMY ycJIOBHIO. 



TunoBoii pacqeT .M!2 «MnTerpaJihI ua nJIOCKOCTH u B npocTpancTBe» 
1. l13MeHHTh rrop51,ll;OK HHTerpHpoBaHH51 B ,ll;BOHHOM HHTerparre, mo6pa3HB o6JiaCTh 

HHTerpHpOBamrn:. 
2. BhPUICJIHTh .n;BoiiHoii HHTerparr. 
3. HaiiTH Macey IIJiaCTHHKH c IIOBepxHOCTHOH IIJIOTHOCThlO. 
4. BhI'IHCJIHTh o6beM TeJia c IIOMOrn;hIO TpOHHOro HHTerparra. 
5. BhI'IHCJIHTh KpHBOJIHHeiiHhiii HHTerparr 1-ro pona. 
6. HaiiTH pa60ThI IIJIOCKOro BeKTOpHOro IIOJ151 B,ll;QJih KpHBOH. 
7. IlpoBepHTh, 51BJI51eTC51 JIH BeKTOpHOe none noTeHUHa.JihHhIM; B CJI~ae IIOTeHUHa.TihHOCTH IIOJ151 

HaHTH ero IIOTeHUHa.JI. 

TunoBoii pacqeT .M13 «PHJJ.hI» 
1. HaiiTH cyMMY rrepBhIX n qJieHOB p51.n;a . .ll:OKa3aTh CXO,ll;HMOCTh p51.n;a, IIOJ1h3Y51Ch Herrocpe.n;cTBeHHO 

orrpeneneHHeM cxo.n;HMOCTH. HaiiTH cyMMY p51.n;a. 
2. I1ccne.n;oBaTh CXO,ll;HMOCTh p51.n;a, nOJ1h3Y51Ch rrpH3HaKOM .ll:arraM6epa, pa.D;HKa.JihHhIM rrpmHaKOM 

Korrm. 
3. I1ccne.n;oBaTh CXO,ll;HMOCTh p51.n;a, IIOJih3Y51Ch HHTerparrbHhIM rrpH3HaKOM Korrm. 
4. Orrpe.n;eJIHTh, 51BJI51eTC51 JIM p51.n; a6coJIIOTHO cxo.n;51rn;HMC51, ycnoBHO cxo.n;5Irn;HMC51 HJIH 

pacxo.n;5Irn;HMC51. 
5. HaiiTH o6naCTh cxo.n;HMOCTH cTeneHHOro p51.z::i:a. 
6. Pa3JIO)l(HTh <PYHKUHIO B p51.z::i: Teiinopa no cTerreH51M x. YKa3aTh o6nacTh cxo.n;HMOCTH p51.n;a. 
7. Bh1qHCJIHTh HHTerparr c 3a.n;aHHoii TOqHOCThIO. 

<l>oH.n; oueHoqHhIX MaTepHa.TIOB (<l>OM) .[{J151 rrpoBe.n;eHH51 arreCTaUHH ypoBH51 
c¢opMHpOBaHHOCTH KOMneTeHUHH o6~aIOrn;HXC51 no ,ll;HCUHIIJIHHe o¢opMJI51eTC51 OT,D;eJihHhIM 
,ll;OKyMeHTOM. 

6. yqEJiHO-METO,ll;MqECKOE M MH<l>OPMAQMOHHOE OliECIIEqEHME ,ll;MCQMIIJIMHhl 

6.1. Kuuroo6ecneqeuuocTh 

HaHMeHOBaHHe JIHTepaTyphI: aBTop, f o.n; KHI1fOOEECilEqEHHOCTb 
Ha3BaHHe, BH,ll; H3,D;aHH51, H3,D;aTeJihCTBO H3.[l;aHH51 HarrHqHe B 3JieKTpOHHOM KaTarrore 3EC 

0CHOBHa51 JIHTepaTypa 
1. BhICIIIa51 MaTeMaTHKa B npHMepax H 2011 httQ ://www.studentlibrary.ru/book/ISBN 
3a.z::i:aqax [3neKTpoHHhiii pecypc] : yqe6Hoe 97857325098612.html 
rroco6He ,D;JI51 BY30B. B 3 T.: T. 2 I B.,n:. 
qepHeHKO. - 2-e m.n;., nepepa6. H non. -
CI16.: IloJIHTeXHHKa, 2011. - 568 c. - ISBN 
978-5-7325-09861-2 
2. BHH6epr, 3. E. Kypc arrre6phI : yqe6HHK 2013 httQs://e.lanbook.com/book/56396 
I 3. E. BHH6epr. - 2-e H3,D;. - MocKBa : 
MQHMO, 2013. -590 c. -ISBN 978-5-
4439-2013-9. 
3 . .ll:y6poBCKHii, B. B. 06hIKHOBeHHhie 2020 httQs://znanium.com/catalog/Qroduct/114 
.n;H¢¢epeHUHMhHhie ypaBHeHH51. TeopH51 H 2458 
rrpHJIO)l<eHH51 : yqe6Hoe rroco6He I B. B . 
.LJ:y6poBcKHii, C. 11. Ka.z::i:qeHKo, B. B . 
.ll:y6poBCKHii. - 2-e H3.n;., cTep. - MocKBa: 
<l>JII1HTA, 2020. - 180 c. - ISBN 978-5-
9765-2197-1. 



)l;orrOJIHMTeJibHM JIMTepaTypa 
1. KapMaHoBa, E. B. qMcrreHHhie MeTO.ll;bI : 2020 htt,gs://e.lanbook.com/book/152402 

y-qe6Hoe rroco6Me I E. B. KapMaHoBa. - 3-e 
M3.ll;., cTep. - MocKBa : <l>fll1HTA, 2020. 
- 172 c. - ISBN 978-5-9765-2303-6. 
2. BbICIIIM MaTeMaTMKa B rrpMMepax M 2011 http://www.studentlibrary.ru/book/ISBN . . 

3a)J;aqax [3rreKTpOHHbiii pecypc]: y-qe6Hoe 9785732509861.html 
rroco6Me .ll;JI51 BY30B. B 3 T.: T. 1 I B.)J;. 
qepHeHKO. - 2-e M3)J;., rrepepa6. M )J;OII. -
CTI6.: TiorrMTexHMKa, 2011. - 709 c. - ISBN 
978-5-7325-0986-1. 
3. BbICIIIM MaTeMaTMKa B rrpMMepax M 2011 http://www.studentlibrfil)'..ru/book/ISBN 
3a,na-qax [3rreKTpOHHhiii pecypc] : y-qe6Hoe 97857325098613 .html 
rroco6Me .ll;JI51 BY30B. B 3 T.: T. 3. I B.)J;. 
qepHeHKO. - 2-e M3,n;., rrepepa6. M .n;orr. -
CTI6.: TiorrMTeXHMKa, 2011. - 507 c. - ISBN 
978-5-7325-09861-3 

6.2. 1Iep110,n;11qec1rne 113;:i;au11.H 

1. YcrrexM MaTeMaTM1IeCKMX HayK, )KypHarr PAH (Koprryc 3, ay.ll;. 414) 

6.3. 1Iep11o;:i;11qec1rne 113;:i;au11.H 

1. htt,g://window.edu.ru/ 

2. https://exponenta.ru/ 

3. https://www.allmath.com/ 

7. MATEPHAJihHO-TEXHHqECKOE OI>ECJIEqEHHE ,Lt:HCIJ;HIIJIHHhl 

)];AA pearrM3aJJ;MM )J;aHHOH )J;MCJJ;MIIJIMHbl MMeIOTC51 crre:u;MaJibHbie IIOMei:u;eHM51 )J;Jljl rrpoBe)J;eHM51 
3aH51TMH JieK:u;MOHHOro M rrpaKTM1IeCKOro TMIIa. fleKJJ;MOHHM ay.ll;MTopm1 (318-3): 75 rroca,notIHblX 
MeCT, MYJibTMMe,n;MHHbIB rrpoeKTOp c aBTOMaTM1IeCKMM 3KpaHOM. na6opaTOpM51 1IMCJieHHblX MeTO)J;OB 
(405-3): 25 rroca)J;01IHbIX MeCT, 13 rrepCOHaJibHblX KOMIIbIOTepoB co crreU.MaJIM3MpOBaHHblM 
rrporpaMMHbIM o6ecrre1IeHMeM, MYJibTMMe)J;MHHbIB rrpoeKTOp c 3KpaHOM. na6opaTOpM51 1IMCJieHHblX 
MeTO)J;OB (528-3): 25 rroca,nOtIHblX MeCT, 13 rrepCOHaJibHblX KOMIIbIOTepoB co crre:u;MaJIM3MpOBaHHblM 
rrporpaMMHblM o6ecrreqeHMeM, MaJibTHMe)J;HHHbIH rrpoeKTop c 3KpaHOM. TipaKTH1IeCKHe 3aH51Tlfjl 
rrpOBO)J;j{TC51 B ay.ll;. 528-3. 

TiepetieHh 1:1crrorrb3yeMoro rr1:1:u;eH3HOHHoro rrporpaMMHoro o6ecrre1IeHH51: Microsoft Excel, 
Maple. 



Pa6oqyro rrporpaMMY cocrnmma: 

~Ol.(eHT <l>AHIT, K.<t>.-M.H. ,ZJ;aHqeHKO ,ZJ;JI. ---~'-""-----------------

PeQeH3eHT (rrpe,ll,crna1ne111> pa6oTo)l,aTemI): 

3aMeCniTeJib ,ll,HpeKTopa no pa3BHTHIO 000 «EaJiaHc» KmKHH A.B. ____ __,~------

IlporpaMMa paCCMOTpeHa H 0,ll,06peHa Ha 3ace)l,aHHH Ka<l>e,ll,pbl <l>AHII 

IlpoTOKOJI NQ I OT 30. &i. 2021 ro,ll,a ·<7 
3aae,ll,YJOinHH Ka<l>e,ll,poM: <l>AHIT K.<l>.-M.H., ,ll,OQeHT EypKOB B.JJ:. L~ 

--~~-==-=--------

Pa6oqrui: rrporpaMMa paCCMOTpeHa H O,ll,06peHa Ha 3aCe)l,aHHH yqe6HO-MeTO)l,HqecKOH KOMHCCHH 

HarrpaBJieHHH 28. 03. 01 «HaHOTeXHOJIOrHH H MHKpOCHCTeMHruI TeXHHKa» 

IlpoTOKOJI NQ / OT 30 08.JoJ./ro)l,a 

Ilpe,ll,Ce)l,aTeJib KOMHCCHH 

3aae,ll,YJOJnHii Ka<l>e,ll,poii <l>HIIM, ,ll,.<P.-M.H., rrpo<Peccop ApaKeJIHH C.M. - -+----------
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