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1 eap AUCHUNJIMHBI

Ilenvro usyuenus Oucyuniunsl SBISCTCS OBJIAJCHUE CTYIECHTAMU METOIAMMU
g depeHIMaTbHOTO U MHTETPAIbHOTO UCUUCTICHHS B 00bEME, HEOOXOTUMOM ISt
M3YUYECHHS BCEX MOCIIEAYIOINX KypCOB, UCIIOIB3YIOIIMX alapaT HENPEPbIBHON Ma-

TCMAaTHUKU.

B xoje u3yueHust AMCUUTUINHBI OyAeT chopMUpOBaHa KOMIIETCHIIUA:

OIIK-8. CriocobeH OCyIIeCTBIIATh NMEJarornuecKyro JIeAaTeIbHOCTh Ha OCHOBE

CIICHIHAJIbHBIX HAYYHBIX 3HAHUU.

1.1 ®opmupyembie KOMIIETEHIIMA

Tabnuna 1 - @opMupyembie TUCHUTIIIMHON KOMIIETSHIINH

HaunmenoBanue Buaa

HaunmenoBanue

KOI[ 1 Ha3BaHHUEC KOMIICTCHIIMHN

Hasd

TOTUYECKON JIEITEIHHO-
CcTH

KOMIIETEHIINHT KaTeropuu (TpyIIbl)
KOMIIETEHIIN U
O6menpodeccrnoHab- Hayunsie ocuoBbl mena- | OIIK-8. CriocobeH ocymiecTBisiTh

NneaarorndycCKyro  ACATCIbHOCTh Ha
OCHOBC CIICHHAJIBHBIX HAYYHBIX 3Ha-

HHMU.

1.2 UaaukaTopbl JOCTUKEHUSI KOMIIETEHIMH

Tabnuua 2 — UHauKaTopsl JOCTHXKEHUS] KOMIETEHIUH, (POpMUPYEMbIE TUCITUTIIH-

HOU

Kon n HasBanue

Nuaukatopel 1oCcTHXE-

JMCIUTIITUHEI ¥ IPAKTHKH, (POPMHUPYIO-

TEJILHOCTHL Ha OCHOBE
CIIELIMAIbHBIX Hay4-
HBIX 3HAHUU.

o0lacTH B mejaroruye-
CKOM JEATEIIbHOCTH II0
PO UITIO TOATOTOBKH

OIIK.8.2. Bmageer me-
TOJIaMH HAyYHOTO HC-
CJIETOBaHMS B TIpeIMET-
HOMU 001acTH

OIIK 8.3. Bnageer me-
TOJAAMH aHajii3a Iieja-
TOTUYECKOW CHUTyalluu
u npodeccruoHaTbHON
pedaekcuu Ha OCHOBE
CHEIMATbHBIX HAYIHBIX

KOMIIETEHIINH HUSI KOMIIETEHIIUHU T10 mue komnereHuo OITOIT
OIIOIT
OIIK-8. Cmnoco6en | OIIK.8.1. TIlpumenser | 51.0.03 Ilcuxonorus;
OCYIIECTBIIAATh mena- | cnennanbabie HaydHble | 51.0.03.01 Obmas ncuxonorus;
TOTUYECKYIO nesi- | 3HaHust  npeamertHoit | 51.0.04 Bo3pactHas anatomus u pu3n0-

JIOTHS;
b1.0.06 CnenuanbHast 1 KOpPEKLIMOHHAS
MIe/IarOruKa U TICHXOJIOTHS,;

b51.0.10.01 Jluneiinas anredpa;
b1.0.10.03 T'eomeTpus;

b1.0.10.04 Teopus uuce;

b1.0.10.05 Anrebpa MHOTOUJICHOB;
b1.0.10.06 DnemenTapHas MaTeMaTHKa;
b1.0.10.07 JuckpeTHast MaTEMAaTHKA;
b1.0.10.08 MartemarndecKkas JIOTHKA,
b1.0.10.09 Teopwus BeposTHOCTEN U Ma-
TeMaTh4ecKast CTaTUCTHKA,;

b51.0.11.01 [IporpammHOe obecneueHue;




Kon u HasBanue
KOMIIETEHIIUHA

HNupukaropel noctrxe-

HUS KOMIIETEHLIUH 110
OIIOIT

JIMCUUTUIMHBL U IPAKTHKH, HOPMUPYIO-
e kommerenmnuo OITOI]

3HAHUIl B MPEIMETHBIX
o0acTsax mo npoduIiro
HOATOTOBKH

b1.0.11.02 IIporpammupoBaHue;
b51.0.11.03 KoMmbtoTepHbIE CETH U UH-
TEPHET-TEXHOJIOTHH;

b1.0.11.04 TeopeTtnueckue OCHOBBI UH-
dbopmaTuku;

b1.0.11.05 Cucrems! yripaBienus Oa-
3aMU JaHHbIX;

b1.0.11.06 KomnbrorepHoe moieupoBa-
HUE;

b1.0.11.07 KommberotepHas rpaduka;
b1.0.11.08 AJIropuT™MBI U CTPYKTYPBI
JTAaHHBIX;

b51.0.11.09 OcHOBBI pOOOTOTEXHUKH;
b2.0.02(Y) Yuebnas npaktuka. O3HaKo-
MUTENbHAS TPAKTHKA;

b2.0.04(I1) IIpousBoacTBeHHas! Mpak-
tuka. [legarornyeckas mpakTHka;
b2.0.05(I1) ITpousBoacTBeHHast pak-
Tuka. [IpoekTHO-TexHOIOrHYecKast mpak-
THKA,

b3.01(I") [ToaroroBka K ciaade u caada
rOCYJJapCTBEHHOTO 9K3aMEHa;

b3.02(/1) BeimonmHeHue 1 3amura Bbl-
MyCKHOH KBaJIM(UKAITMOHHOW PabOTHI;
®TJI.02 BugeoMmoHTax.

1.3 3nanusi, yMeHus, HaBbIkM (3YB) no qucuuniinxe

Tabnuna 3 — 3HaHus, yMEHHS, HABBIKU, (POPMUPYEMbBIC TUCITUTUITHHON

Kox v HazBaHue xomme-
TEHIIUNA

Nuaukatopel 1OCTHXKEHUS
KOMIIETEHIINH, 3aKPEIJIEH-
HbIE 32 JUCHUILUTUHOU

3HaHus, yMeHusl, HaBbIku (3YB),
dbopmupyeMble JUCIUTUTMHON

OIIK-8. Cnioco6eH ocy-
HICCTBJIATH II€Aarorunyec-
CKYIO JIeATeNbHOCTD Ha
OCHOBE€ CII€IMaJIbHBIX
Hay4YHBIX 3HAaHHH.

OIIK.8.1. Ilpumenser cre-
[MaJbHbIE HAYYHBIC 3HAHUSA
MpeIMeTHOW 00IacTH B Iie-
arorM4ecKoi  JesITeNbHO-
CTH MO MNpOoQHUI0 TOATO-
TOBKH

OIIK.8.2. Bnageer wmeto-
JlaM{d HAy4HOT'O HCCJIeI0Ba-
HUS B IPeIMETHON 00nacTu

3HaTh:

- Hay4YyHOE CoJiepKaHuEe U COBpe-
MEHHOE€ COCTOSIHHE MPEeIMETHOMN
obmactn “MaremMarnuecKkuii aHa-
nu3”, JIeKallee B OCHOBE Mpernojaa-
BaeMOro yd4eOHOro mpeaMera
“MaremaTnka’;

- METOJBI TIPOBEICHUS HAYyYIHOTO
WCCIICIOBAHMS B TMPEAMETHON 00-
JaCTH “MHEHas anredpa’.
Ymern:

- WCIIOJIB30BAaTh HAay4YHBIC 3HAHUS
npeIMeTHoM obsactu “Maremartu-




Kox u Ha3zBauue xomiie-
TEHINN

Nunukatopel 1OCTHXKEHUS
KOMIIETEHIINH, 3aKPEIJICH-
HBIE 3a JUCLUIIMHON

3HaHus1, yMeHus1, HaBbIkU (3YB),
dhopmMupyeMble TUCITUTUTHHON

YyeCcKUU aHaimu3”’ B Iemaroruye-
CKOH JIESATEIBHOCTH IO TIPODUITIO
IOJITOTOBKH;

- TPUMEHATh HAy4YHBIC 3HAHUS
peaAMETHOM o01acTH “MaTtemaTu-
yeckuil aHanm3” mpu pa3paboTke
00pa3zoBaTeNbHBIX MPOrPaMM, pa-
0ounx mporpaMM y4eOHBIX Mpej-
METOB, KypCOB BHEYPOUYHOH Jes-
TEIBHOCTH.

Baanersn:

- METOJIaMH HAy4HOT'O MCCIIEIOBA-
HHUSA B 00JaCTH MAaTEMaTHYECKOTO
aHaJIN3a;

- cnocobaMu mody4yeHus: uHGPOp-
MAaIiu O COBPEMEHHOM COCTOSIHUN
HAyYHBIX HCCIEJIOBAaHUN B Mpel-
MeTHOM oOmactu “MareMaruye-
CKMI aHam3”.

2 OO0béM M TPYA0EMKOCTH NUCHHUIIMHBI 10 BUIAM Y4eOHbIX 3aHATHIA.
DopMBbI IPOMEKYTOYHOM aTTECTALUU.

Ta6nuna 4 — O0beM U TPYAOEMKOCTh JTUCHMIUIMHBI 110 BUJIaM YUEOHBIX 3aHATHM

. O06BéM yacoB o Gpopmam
OO61mas TpyA0EMKOCTh U BHJIbI Y4eOHOM pabOTHI IO TUCIH- N —
IUIMHE, TPOBOIMMBIE B pa3HBIX (popMax 0O 0300 300
1 O6mmas TpyJI0EMKOCTh AUCIUITIIUHBI 324
2 KonTakTHas paboTta 00ydaroLuxcs ¢ mpernojiaBaTenem (1o 92
BUJIaM Y4eOHBIX 3aHATHI) (BCEro)
AynuTopHas pabota (Bcero): 92
B TOM YHCIIE:
JICKIIUU 36
NPAaKTUYECKHUE 3aHATHsI, CEMUHAPbI 56
PAaKTUKYMBI
nabopaTopHble paboThI
B HHTEPAKTHUBHOU hpopme
B DJIGKTPOHHOU (hopme
Breaynuropnas paboTta (Bcero):
B TOM YHMCIIe, HHIUBUAyalIbHAs paboTa 00yJarommxcst ¢ Mpemno-
JlaBatesieM
MOJIFOTOBKA KYPCOBOM paboOThl /KOHTAaKTHAast paboTa
IpyMNIoBasi, UHAUBUYalIbHAsl KOHCYJIbTALMS U UHbIE BUJIBI 72
yueOHO eI TeTbHOCTH, TPEAYCMATPUBAIOIINE TPYITIOBYIO




WIY MHIMBUAYAIBHYIO paboTy 00y4aroLIiXcs C MperoiaBaTe-
Jem)

TBOpUecKas pabota (dcce)

3 CamocTosTenbHas pabota o0ydaromuxcs (Bcero)

160

4 TlpomexxyTouyHas arTecTanusi o0y4daronerocs

1 cemectp — 3k3ameH (36 4.);
2 cemecTp — 3K3ameH (36 4.)

3. YueOHO-TeMaTHUYECKHH TUIAH U COAEPKAHUE TUCIHUIIHHBI.

3.1 YyeOHO-TEMATHYECKUH MJIAH

Tabnuua 5 - YueOHo-TeMaTHuYeCcKuii m1aH O4HON (OpMbl OOyUEHHS

O6mas | TpymoemkocTh 3aHATHII (Jac.) dopma Te-
Tpyno- 810]0) 300 KyILEro
= EMKOCTB | AyIHTOpH. Aymu- KOHTPOJIA U
B |Pa3nesnl ¥ TeMbl JMCIUILIHHBI (6cezo SAHSTHS TOpH. 3a- MIPOMEXKY-
% 10 3aHATUSM yac.) cpC | HaTHs CPC TOYHOH aT-
X JeKI. | Tpa JeK | mpa TeCTalum
= KT. w | kT ycIeBaeMo-
2 CTH

Cemectp 1
1. @yukyuu, npedenwvt, He-
npepvleHOCHb

1 1.1 ®ynkuus: onpenenenue, | 8 2 2 4 Kourposs-
criocoOnl 3afanus. CBoiicTBa Has paboTa
byHKIMi. DneMeHTapHbIe Ne 1
GYHKIUHT ¥ UX TpadUKy.

2 1.2 Ilpenen ¢pynkuuu. becko- | 10 2 2 6 Kontposs-
HEYHO MaJible U OECKOHEUHO Has paboTa
6ombine BennuuHbl. Hempe- Ne l
PBIBHOCTb (DYHKIIHH.

2. lupghepenyuanvroe uc-
yucienue

3 2.1 IlponsBogHast PyHKIIMH. 10 2 2 6 Kourposs-
I'eomeTpuueckuii u puznye- Has paboTa
ckuii cmblcibl. [IpaBuna nud- Ne 2
(bepeHIpoBaHUs U IPOU3-

BOJHBIE DJIEMEHTAPHBIX (QyHK-
005078

4 2.2 ludpdepenuman pynkuuu. | 14 2 4 8 KoHTtpois-
ITpousBonnsie u nudpepeH- Has pabota
L[MaJIbl BBICIIUX MOPSIKOB. Ne 2
[TapameTpuueckoe 3ajanue
byHkuuu 1 e€ nuddepeHun-
poBanue. CBoiicTBa qudde-

PEHIMPYEMBIX (PYHKITHI.




O6mas | TpymoemkocTh 3aHsATHII (Jac.) ®dopma Te-
Tpyno- | OPO 300 KyIIero
E EMKOCTE | AyIHTOH. Aynu- KOHTPOJIS U
: Pasgenbl 1 TeMbl TUCLUILIAHEI (6cezo 3AHSITHS TOpH. 3a- IPOMEKY-
= 10 3aHATUSIM yac.) cpC | mTHs CPC TOYHOH aT-
5 JeKIL. | Tpa JeK | mpa TeCTalun
I KT. w | kT ycreBaeMo-
2 CTHU

5 2.3 Bo3pacranue u yosiBanue | 10 2 2 6 KonTpoms-
byHKIUiH. MakCUMyMBbI U MU- Has pabora
HUMYMbI. AcuMnToThl. [1o- Ne2
cTpoenue rpadukoB GyHK-
uuii. @opmyna Tewsopa.

3. Humezpanvnoe ucuucne-
Hue

6 | 3.1 IlepBooOpaznas pynkuus | 10 2 2 6 Kourposs-
Y HEONIPEIeJIEHHbIN UHTETpal. Has pabora
OcCHOBHBIE METO/IbI HHTETPU- Ne 3
pOBaHUS.

7 3.2 UnTerpupoBanue apodHo- | 14 2 4 8 KonTpois-
panMoHANBHBIX (DYHKIIHH, Has pabora
TPUTOHOMETPUYECKUX BbIpa- Ne3
JKEHUH, IPOCTEUIINX UPpaLU-

OHAJIbHOCTEH.

8 3.3 Onpenenennslii uarerpan, | 10 2 2 6 Kourposs-
ero coiicta. [IpubmmkenHoe Has pabora
BBIYKCIIEHUE ONPEIEICHHOTO Ne 3
MHTErpaja.

9 3.4 Bunbl HeCOOCTBEHHBIX UH- | 12 2 2 8 KoHTtpoib-
TETpaJioB, UX CXOJAUMOCTb. Hasi pabora

Ne 3

10 | 3.5 I'eomerpuueckue npuino- | 10 2 2 6 Kourposs-
JKEHUS ONPENEICHHOTO UHTE- Has paboTa
rpaja. Ne 3
[IpomexxyTounas arrecrauust | 36 IK3aMeH
— 9K3aMeH

HNTOI'O no 1 cemectpy 144 20 24 | 64

Cemectp 2
4. lugpgpepenyuanvnoe u un-
mezpanbHOe UCUUCTIEHUSA
¢ynuKyuil HeckobKUX nepe-

MEHHBIX

11 | 4.1 ®yHKIMYU HECKONBKUX Te- | 18 2 4 12 KonTpos-
pemennsbIx. [Ipeaen u Hemnpe- Hast pabora
pBIBHOCTH GyHKIIUU. YacTHBIE Ne 4
npousBoHbIe. [lomHbIi qHd-
dhepennuar.

12 | 4.2 YacTHble IpOU3BOJHBIE U | 18 2 4 12 KonTtposb-
nuddepeHnranbl BHICIINUX TO0- Hast paboTa
PAAKOB. DKCTpeMyM (YHKITUH Ne 4
JIBYX TIEPEMEHHBIX.




O6mas | TpymoemkocTh 3aHsATHII (Jac.) ®dopma Te-
Tpyno- | OPO 300 KyIIEro
E EMKOCTB | AyHTOpH. Aymu- KOHTPOJIS U
: Paszenbl U TeMbl JUCIUTLTAHBI (6ceco SAHSTHS TOpH. 3a- POMEXKY-
S [no saHATHAM yac.) cpe | maman cpe | TOHOH aT-
5 JeKIL. | Tpa JeK | mpa TeCTalun
I KT. m | KT ycreBaeMo-
Z CTH
13 | 4.3 [IBoiiHbIC UHTETPAJIBI. 18 2 4 12 KonTpoms-
KpuBonuHenHbIE HHTETPAIBL. J1;%1514pa6om
5. Paowt
14 | 5.1 Yucnoseie psaasl. Dynkuu- | 18 2 4 12 KonTpons-
OHAJIbHBIC PSIIBIL. J}ifaﬁ pabota
25
15 | 5.2 CrenieHHbIE PSIIbI. 18 2 4 12 KonTtposb-
Has pabora
No 5
6. /luppepenyuanvuvie
YpasHeHus
16 | 6.1 Iuddepennmanbapie 18 2 4 12 KouTtpoiib-
ypaBHEHUS [IEPBOTO MOPsIJIKa, Has pabora
UX YaCTHBIE CIIyYaH. Ne 6
17 | 6.2 Huddepenuunanbpabie 18 2 4 12 KouTtposs-
ypaBHEHUS BBICIIUX MOPS- Has pabora
KOB. Ne 6
18 | 6.3 Jluneitnsie nupdepenuu- | 18 2 4 12 Kourposs-
aJlbHbIE YPABHEHUSI BTOPOTO Has pabora
TOpsIKa. Ne 6
[IpomexxyTounas arrecranust | 36 9K3aMEH
— 9K3aMeH
HNTOI'O no 2 cemectpy 180 16 32 |96
BCEI'O | 324 36 56 | 160

3.2. Coaep:kaHue 3aHATHHA 10 BUAAM y4eOHOH padoThI

Ta6muma 6 — ConeprkaHue TUCIUTIIMHBI

Ne HaumenoBanue paznena,
ConeprxaHue 3aHATUS
/I | TEMBI JUCIHHUILINHEI
Cemectp 1
Cooepoicanue 1eKyuoHH020 Kypca
1 Dynkyuu, npeoennl, He-
npepvieHOCHb

1.1 | ®yskums: onpeaeneHue,
crtoco0OsI 3aganus. CBoM-
cTBa QyHKIMI. DIeMeH-
TapHble QYHKIIUU U UX

rpaduKH.

[Tonsitue pynkmuu. CriocoOwl 3aganus pyHkun. O630p

AIIEMEHTApHBIX (QYHKIMHA U UX Tpa(UKOB: 11es1asi palioOHab-
Hast QyHKIUS; IpOOHO-paliMoHabHast (PyHKIUS; CTEIeHHas
(byHKUMS; TOKa3aTeabHas QYHKIMS; JorapupmMuyecKast




HaumenoBanue paznena,

Coneprxanue 3aHATUS

/0 | TeMbI JUCLIMILIIMHbI
¢yukuus. [lonstue oOparHoii pynkuuu. Tpuronomerpuue-
ckue GyHkuuu. OOpaTHBIE TPUTOHOMETPHUECKUE (PYHKITUH.
CnoxHast GyHKIHS.

1.2 | IIpenen ¢hyukuuu. becko- | IIpenen uncinoBoit mocaegoBarenbHOCTH. Yncmo e. Hatypaib-
HEYHO MaJible U OeCKO- Hble norapudmel. Ilpenen pynkuun. beckonedHo Masbie u
HeHO Gombuine Benu- 6eCKOHEYHO 60JIbIINe BeIUYUHbL. OCHOBHBIE TEOPEMEI O TIpe-
yuHbl. HenpepsIBHOCTH o o
—— Jenax u ux npuMmenenue. [1epBolil 3aMevaTenbHbIH peiet.

’ HenpepbiBHOCTh pyHKIIMH. CBOMCTBA (DYHKIIHIA, HETIPEPHIB-
HBIX Ha CETMEHTE.

2 Hugpgpepenyuanvnoe uc-
uucnenue

2.1 | IlpousBonHast pyHKIUH. 3agauu, NPUBOJAIINE K TOHATHIO IPOU3BOAHOM: 3a1a4a o
['eomeTpuueckuii u pusn- CKOPOCTH JIBHXKYLIEHCSl TOUKH; 33]]a4a O HaKJIOHE KacaTelb-
4eCKHi eMbicibl. HIpaBuia | you Onpenenenue npoussoanoii. Ipasuna auddepenmupo-
Qg QepeHIMpPOBaHUS U .

BaHUS U IPOM3BOIHBIC JIEMEHTAPHBIX ()YHKIUHN: BHIBOA 00-
IIPOU3BO/IHBIE AJIEMEHTap-
HEIX by HKI[HA, X npasuil AuddepeHInpoBaHs; TPOU3BOIHBIC HIEMEH-
TapHbIX (PYHKLIMH.

2.2 | Auddepenuman pynkuuu. | [lonstue quddepennnana. I'eomerpudeckuii cMbica qudde-
[IpousBoanbie u nudde- pennuana. Juddepennuan cnoxunoi ¢pynkiun. Tabnuna
PCHIIAAJIBI BRICIINX 110~ nuddepennuanos. IIpumenenne quddepenimana s npu-
psakoB. [Tapamerpuue- .

OmKkeHHBIX BbuucieHuil. [TponsBonnble u quddepeHimas
CKo€ 3a7janne (yHKIUU U I
eé nnbdepenmmposanpe, | BPICIIAX N10psKoB. [lapameTprtieckoe safane byHKIMY U
Caoiictea nuddepenm- | €€ MPdepennmposanne. Teopema Gepma. Teopema Pous.
pyeMbIX (QYHKIIUH. Teopema Jlarpanska. IIpaBuino Jlonurans.

2.3 | Bo3pacranue u yosiBanue | Bo3pacranue u yosiBaHnue pyHKIUNA. MakCUMyMbl U MUHU-
(yHkuuit. Makcumymsl 1 MyMbI pyHKIui. Hanbosnpiiee 1 HauMeHblee 3HaYeHUs
MHHHMYMBL. ACHMITOTBL. | dyvpyeyyy. MccnenoBanue GyHKIMIT Ha SKCTPEMyYM C IIOMO-
ITocTpoenue rpagukos . .

. . I1bI0 BTOPOM MPOU3BOIHON. BBINMYKIOCTh U BOTHYTOCTB I'pa-
¢ynkuuit. opmyna Teit-
nopa ¢uka pynkuuu. Touku neperuda. Acumntotsl. [locTpoenue
rpadukoB pyHkmu. @opmyia Telaopa ¢ OCTATOUHBIM UJie-
HOM B (popme Jlarpanxka. [Ipumenenue popmyinsl Telnopa
aneMeHTapHbIM QyHKIUAM. [IpubnnxeHHbie GOpMyIIb.
3 Humezpanvnoe ucuucne-
Hue

3.1 | IlepBoobpa3nas pynkuus | [ToHsTHe nepBooOpazHOM QYyHKIIMHM U HEONPEAECTCHHOTO H-
¥ HCOIIPE/ICICHHBIN UHTE- | terpana. CBOHCTBA HEOMPeIeeHHOT0 HHTerpana. OCHOBHBIE
rpait. OCHOBHBIE METOMB! | \ieTo 151 MHTErPUPOBAHHS: HETIOCPEACTBEHHOE HHTErPUPOBA-
WUHTETPUPOBAHUSL. .

HUE; 3aMEHa MepeMEeHHOM (METO/ IOJICTAHOBKH ); HHTETPUPO-
BaHUE 110 YaCTSM.
3.2 | UnrerpupoBanue aApobHo- | MHTerprupoBanue qpoOHO-palliOHANbHBIX (QYHKIUI: BbIIENE-

panMoHaNbHBIX (QYHKITHIHA,
TPUTOHOMETPUYECKUX BBI-
paxXeHuM, IPOCTEUIINX
MPPALMOHAIBHOCTEM.

HUE TIPaBUIILHOM pallMOHATBHON IpOoOU; MHTETPUPOBAHKE
MPOCTEHIINX pallMOHANIBHBIX Apo0eit; pa3ioxKeHHe MpaBulb-
HOM palMOHAIBHOM IpoOu Ha MpoCTeilre; METO 1 Heolpeie-




HaumenoBanue paznena,

Coneprxanue 3aHATUS

/1 | TeMbI JUCIUILUIMHBI
JICHHBIX K03()(UIIMEHTOB; HHTETPHUPOBAHNE TPABUIIBHBIX pa-
LIMOHAJIbHBIX Apo0ell. IHTerpupoBaHue TpUroHoMeTpuye-
CKUX BbIpaxeHu. UHTerpupoBaHue mpoCcTeHIINX UppaLruo-
HaJbHOCTEM.

3.3 | OnpeneneHHbI UHTErpai, | 3ajadd, MIPUBOASIIME K MOHITHIO ONPEICICHHOT0 HHTErpaa:
ero cpoiicrsa. [Ipubiu- 3aJa4a O MPOMAECHHOM ITyTH; 3a]1a4a O TJIOLIA I KPUBOJIU-
KCHHOC BBITUCIICHIE Heitnoit Tpanennu. [lonaTue onpenenennoro unterpana. Oc-
OTPC/CIICHHOTO HHTe- HOBHBIE CBOMCTBA ONPEEIIEHHOr0 UHTErpaia. Popmyia
rpata. Herotona-Jleitbnuna. OnpeaeneHHblii HHTErpaj ¢ epeMeH-

HBIM BepXHUM IipenesoM. Teopema o cpeanem. [Ipubnmxen-
HOE BBIUMCIICHUE ONPEIETICHHOTO UHTErpasa.

3.4 | Bunbl HecoOcTBeHHBIX UH- | IHTerpansl ¢ 0eCKOHEUYHBIMU MpesenaMu. IHTerpansl oT He-

TErpajioB, UX CXOUMOCTD. | orpaHWYeHHbIX PpyHKIMNA. HecoOCTBEHHBIE MHTETPAIBI IIEp-
BOT'O ¥ BTOPOI'O poJa.
3.5 | 'eomerpuueckue npuno- | Beruncnenue miomanei miockux ¢uryp. Beruucnenue mio-

JKEHUs OIIPENEICHHOIO
MHTErpaja.

ajay B IOJIAPHBIX KOOpAWHATAaXx. Brranciaenue AJINHBI YT U
iom@ajiu IMOBEPXHOCTU BpallICHUA. Brruncienue oonema.

Cooepoicanue npakmuyeckux 3aHamuil

1 Dyukyuu, npeoenvl, He-
npepvIeHOCHb

1.1 | ®yskuus: onpenenenue, | OyHkuu u cnocoOw! ux 3aganus. O01acTb onpeaeIeHHs
crioco6bI 3a7anus. CBoi- GyHKIUH. DIIEMEHTHI TOBEICHUS (DYHKIUU. DIeMEHTapHBIC
CTBA YHKIMH. Dnemen- ¢ynkun. O0patHas QyHKUIUS.

TapHbIe QYHKITUN H UX
rpaguKu.

1.2 | lIpenen ¢pyukun. becko- | OyHKIUU ETOYUCICHHOTO apryMeHTa. OyHKIIMKU HEMPEPhIB-
HEYHO MaJible 1 6ecKo- HOro aprymeHTa. beckoneunsle BenuuuHsbl. [IpuzHaku cyie-
HEYHO OOJIBIINE BEJIH- crBoBanus npenaena. HenpepoiBHocTh GyHKImu. Haxoxe-
yuHbl. HenpepsIBHOCTH

Hue npeenoB. CpaBHeHHE OECKOHEYHO MaJbIX.
GyHKITUH.

2 Jugpghepenyuanvroe uc-
yucnenue

2.1 | IlpousBoaHas QpyHKIHUH. [TpousBoanas. CkopocTs u3MeHeHus: pyHkuu. [Iponssos-
['eomerpudeckuii u Gusn- | gag ¢dbyukuun. ['eomeTpuueckuii cMbica Tporu3BoAHON. [ud-
4ecKkuit cMbICIbL. TIpaBuia | jepennuposanne yHKLHiA: CTENIEHHBIX, TPHTOHOMETPHYE-
Qg QepeHIIMPOBaHUS U

CKHX, OOpaTHBIX TPUTOHOMETPUIECKUX, JTOTapU(HMUIECKUX,
MIPOU3BOJIHBIC AIIEMEHTAP- 1
HEIX by HKIIHIA. nokasarenbHbIX. Jlorapupmuyeckoe muddepeHIrpoBaHue.
O6patubie pynkuuu. OyHKINU, 33JaHHBIE HESIBHO.
2.2 | Judbdepenmman dynknuu. | Haxoxnaenue nuddepenmana pynakinun. Oyaknmu, 3a1an-

[IpousBonusie u qudde-
pEeHILIMANbI BBICIINX I10-
psankos. [Tapamerpude-
CKO€ 3aJjaHue QYHKINU U
e€ muddepeHmpoBaHue.
CaoiictBa nuddepenuu-
pyeMbIX QYHKIHH.

HbIe mapameTrpudecku. [loBropHOe nuddepennmpoBanme
GbyHKIUMI, 3a1aHHBIX B IBHOM BHJI€ U QYHKIIHI, 3aJaHHBIX B
HesiBHOM Buje. JnuddepeHnnansl BEICIINX MOPSIIKOB.
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HaumenoBanue paznena,

Coneprxanue 3aHATUS

/1 | TeMbI JUCIUILUIMHBI

2.3 | Bo3pacranue u yosiBanue | MccaenoBanue ¢pyHkuuii u ux rpadukosn. [loBenenue GpyHk-
(ynkimil. MakCUMyMBI B | 1qum. [Ipumenenue nepBoit MporU3BOAHON. 3a/1aUn HA HAXOXK-
MHHAMYMBI. ACHMITOTBL. | jopye HapGOMBITHX M HAMMEHBITNX 3HAYCHHMI QYHKIHIL.
[Toctpoenue rpaduxos . .

- . [TpumeHneHue BTOpoil MPOU3BOAHOM: IKCTpeMyMbl. Ob111ee
¢byukuuit. Dopmyna Teii- .
nopa uccienoBanue GyHKIUN U noctpoeHue ux rpapukon. dop-
MyJa Teinopa v €€ npuMeHEeHHE.
3 Hnumecpanvnoe ucuucine-
Hue

3.1 | [lepBooOpasuas pyukmus | [Ipocreiimue npuemsl HHTETpUpoBaHus. OCHOBHBIC METOJIbI
M HEONPCACICHHBIN HHTC- | PHTErpUPOBAHHS: MHTETPUPOBAHKE T10 YACTSAM; 3aMeHa Hepe-
rpait. OCHOBHBIE METO/IbI MEHHOI
MHTETPUPOBAHUS.

3.2 | UaTterpupoBanue apoOHO- | MHTETpripoBaHne NpOOHO-palHOHABHBIX QyHKIMH. MHTE-
pauMoHIBHBIX GYHKUHH, | rpupoBaHME TPUTOHOMETPHUECKHX BBHIPAKEHHIT: HHTETPAITE]
TPUTOHOMCTPHHCCKUX BI™ | pyna: [ sin ax sin bxdx, [ cosax cosbxdx ,
paKEHU, TPOCTEHIINX _ o .

. [ sin ax cos bx dx. Haxox/eHue HHTErPaIOB ¢ IMHEHHOM
MppaIMOHATEHOCTEH. B
UPPaAMOHATIFHOCTBIO; HHTETPAJIOB ¢ KBAaPAaTHIHON HppaIHO-
HAJIHOCTBIO.

3.3 | Onpenenennbiit uaTEerpai, | OnpeneneHHbIN HHTETPaI U €ro MPOCTeiIe cBoicTBa. Boi-
ero coicrsa. [Ipubim- YUCJICHHE UHTETPATIOB cyMMUpoBanueM. CpeHee 3HaUeHHe
KCHHOC BBIMHUCIICHNC (ynxuu. MHTerpan ¢ nepeMeHHbIM mpeaenom. dopmyina
OTIpeIeNIEHHOTO UHTE- .

Hrrotona-Jletionuna. [TpubaukxeHHbIC METOIBI.
rpasa.

3.4 | Buzapl HecoOCTBEHHBIX MH- | IHTEerpasbl ¢ 0eCKOHEUHBIMHU IpeiesnaMu. HTerpasl ot
TErpajos, UX CXOAUMOCTD. | GyHKIMHA ¢ OECKOHEUHBIMU Pa3pbIBAMHU.

3.5 | 'eomerpuueckue npwio- | [Lnomans Gurypsl. Jnuna nuaun. O6wsem Tena. [lnomans
JKCHHS ONIPCICIICHHOI'O MMOBEPXHOCTHU BpAIICHHUS.

WHTErpaa.
[TpomerxyTouHas aTTecTalus - 9K3aMeH
Cemectp 2

Cooepoicanue 1eKyuoHH020 Kypca

4 Huipghepenyuanvroe u
UHmMezZpanbHoe ucuucie-

HUA YHKYUIL HeCcKob-
KUX nepemMeHHbIX

4.1 | ®ynkuuu HecKoNbkUX Mne- | Onpenenenre GyHKIMN HECKOJIbKUX EpEMEHHBIX. [ eomeT-
pemeHHbIX. IIpenen 1 He- | puueckoe n3zobpaxkenue QyHKIUU ABYX epeMeHHBIX. [Ipe-
NPEPBIBHOCTD QyHKIHH. nen pYHKIMU JBYX MepeMeHHbIX. HenpepblBHOCT QYHKINH
YacTHble IPOU3BOIHBIE. "

. IByX nepeMeHHbIX. [Tonarue obmactu. OCHOBHBIE CBOMCTBA
[Tonnsnii muddepenmmann. .

HENpepbIBHBIX (YHKIMNA ABYX MepeMeHHbIX. YaCTHbIE TPOU3-
BOJIHBIE TIepBOro nopsizka. [Tomusiit nuddepenunan pyHk-
un. [Ipumenenue nuddepennmana GpyHKInN K TpuOIMHKEH-
HBIM BerauciieHusM. [IpousBonubie n nuddepeHIman ciox-
HOM (pyHKUIHUU.

4.2 | YactHble MpoU3BOAHBIE U | HacTHBIE IPOU3BOAHBIE BBICIINX MOPSAKOB. [Ipu3Hak nmoi-

Qg QepeHranbl BBICIIAX

Horo auddepennunana. uddepeHipansl BEICIIMX MOPSIKOB.
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HaumenoBanue paznena,

Coneprxanue 3aHATUS

/0 | TeMbI JUCLIMILIIMHbI
MOPAJIKOB. DKCTPEMYM HeoOxoaumble 1 10CTaTOYHBIE YCIOBHSI CYIIECTBOBAHUS DKC-
(yHKIMH ABYX IIEPEMEH- | Tpemyma. MeTO/l HANMEHBIINX KBAIPATOB.

HBIX.

4.3 | JIBOIiHbBIEC UHTETPAJIBI. Onpenenenne ABOMHOIO UHTErpana. CBoMcTBa ABOMHOIO WH-
KpusonuHelnbie HHTE- Terpajia. BerauciieHre JBOMHBIX MHTETPAJIOB: CIydai MpsMO-
TpaJibl. YrOIBHOI 00J1aCTH; CITydaii IPOU3BOIBLHOI 0bnmacTu. Omnpee-

JIEHUE KPUBOJMHEHHBIX HHTETPAJIOB, UX CBOWCTBA. Bhruncie-
HUE KPUBOJUHENHBIX MHTErPAJIOB [IEPBOTO U BTOPOI'0 poAa.

5 Paown

5.1 | Yucnoseie psabl. DyHK- OcHoBHbIe TOHATHS. OCHOBHBIE CBOMCTBA psAioB. [lonoxu-
OUOHAJIBHBIC PAMBI. TEJBHBIEC PSAJIbl. 3HAKOUEpeAyoImuecs psabl. AOCONMIOTHAS U

ycioBHast cxoauMocTi. O6IacTh CXOAMMOCTH (DyHKITHOHAIb-
HOTO psina. PaBHOMEpHast CXOAMMOCTD (DYHKIIHOHAILHOTO
psaa. CBolicTBa paBHOMEPHO CXOASIIUXCS PSAIOB.

5.2 | CreneHHbIE pABL. CrenenHoil psa u ero odnacts cxogumoctu. CBOMCTBA CcTe-

HNEHHBIX PsJI0B. Paznoxkenne GyHKUNN B CTEICHHBIE PSI/IbI.
Psan Teinopa. Paznoxenue B CTeNIEHHBIE PSAAbI OCHOBHBIX
3JIeMEHTapHbIX QYHKIMNA. [IpritoskeHus CTeNeHHbIX PSAJOB K
IPUOJINKEHHBIM BBIUYUCIICHUSIM.

6 Jlugppepenyuanvhuie
YpagHeHUus

6.1 | duddepenuumansusie OcnoBuble noHsATHA. uddepeHnnansHoe ypaBHEHUE mep-
YpaBHEHU: HIEPBOTO 110- BOTO TIOpsI/IKa, €ro oO0Iee penieHue M HaydajJbHbIC YCIOBHS.
PAZIKA, NX HACTHBIC CIIY= | VpapHenus ¢ pasfelsiomUMKUC HEePEMEHHBIMU. JIMHEHHbIE
Ha. g depeHIaIbHbe YpaBHEHUS IEPBOr0 MOPsIIKA.

6.2 | duddepenuuanbHble OcHoBHble noHATHA. Cilyyau TOHMKEHUS nopsaka. JInHen-
YPaBHCHHA BBICIINX II0- Hble Ju(QepeHranbHble YpaBHEHUS! BTOporo nopsaka. Jlu-
PANKOB. HEMHBIE OJIHOPOIHBIE YPABHEHUS BTOPOTO MOPSIKA C MOCTO-

SIHHBIMH K03(pHIIrieHTaMu.
6.3 | Jluneitusle nudpdepenuu- | JIuneitHble OAHOPOIHBIE YpaBHEHHsI BTOPOTO MOPSAIKA C IO-

aJIbHbIe YPaBHEHHUS BTO-
poro nopsika.

CTOSHHBIMU KO3 ¢duumentamu. JIMHElHbIE HEOJHOPOJHBIE
YpaBHEHHsI BTOPOTO MOPsIIKA ¢ MOCTOSIHHBIMU KO3 UIHEH-
TaMH. MeToa BapHalvy IPOU3BOJIBHBIX IIOCTOSTHHBIX.

Cooeporcanue npaxmudeckux 3aHamuil

4 Jugpghepenyuanvroe u
uHmezpanbHoe ucuucie-
HUA YHKYUIL HeCKOb-
KUX nepemeHHbIX
4.1 | Oyskuuu HECKOJIBKUX me- | O0macTh onpeaeneHust GyHKIUN AByX nepemeHHbix. [Ipeaen,

pemennsix. [Ipenen u He-
MPEPHIBHOCT (DYHKIUH.
YacTHble TPOU3BOIHBIE.
[onueiit tuddepennuann.

HETPEPBIBHOCTH (PYHKITUH IBYX ITepeMEHHBIX. JIMHUHN | 110-
BEPXHOCTH ypoBHs. YacTHble ipousBoaHble. Juddepeniu-
anbl. [Tpubnnxennslie Beruucnenus. [IpuMenenns K Beaucie-
HusM. luddepenurpoBanue cinoxubix GyHkunid. HesBHO 1
napaMeTpUUecKy 33JaHHbIe (QYHKIIUH.
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Ne HaumenoBanue paznena,

/1 | TeMbI JUCIUILUIMHBI Coneparnne sansis

4.2 | Yactusle npousBoansie 1 | [loBropHoe nuddepenurpoBanme. 3amMeHa nepeMeHHbIX.
nuddepeHInanbl BBICIINX DkcTpeMyMbl QYHKITUH IBYX IepeMeHHbIX. Hanbomnbime u
TOPS/IKOB. IKCTPEMYM HaMMEHbLINE 3HaueHHs. Y CIIOBHBIE SKCTPEMYMBL.

(GyHKIIUH IBYX ITEpEMEH-
HBIX.

4.3 | JIBOiHbBIC UHTETPAJIBI. JBorinoit uaTerpai. [IpsmoyronasHas obnacts. [Ipon3Bosib-
KpusonuHeinbie HHTE- Has 00JacTh. Beruucienne KpUBOJMHEWHBIX HHTETPAJIOB IO
T'paJibl. AnHe. Boluncienre KpUBOJIMHENHBIX HHTEMPAIIOB 110 KOOP-

JMHATaM.

5 Paowv

5.1 | Yucnoseie psaabl. DyHK- CXOJIUMOCTh YUCJIOBOTO Psfa. PA/ibl ¢ ONOKUTEIbHBIMU
OUOHAIBHBIC PAMBI. yIeHaMH. Psaapl ¢ TpOU3BOIBHBIMU YieHaAMHU. AOCOTIOTHAS

cxoauMocTh. CxoaumMocTh (PYHKIMOHATBHBIX PsiioB. PaBHO-
MepHasi cxoauMocTb. aTerpupoBanue u auddeperunpona-
HUE PSJIOB.

5.2 | CreneHHbIE pABL. Pasnoxxenne QyHKIUU B CTENIEHHBIE psabl. IHTEpBan cxoau-
MOCTH. BBIducieHue npuOIMKCHHBIX 3HAUCHUH (PYHKITHIA.

6 Jughgpepenyuanvnoie
YpasHeHus

6.1 | Judbdepenunanpusie VYpaBHEHUs NEpBOrO NOpsAJKa. YPaBHEHHUs C Pa3aeisIOLIU-
YPaBHCHUSA NIEPBOTO 110~ Mucad nepeMeHHbIMH. OaHOpoaHbIE ypaBHEHUA. JIuHeliHble
pAZiKa, UX HacTHBIC CIIy= ypaBHEHUs. YpaBHEHHUS B OMHBIX AudpepeHnuanax.
qau.

6.2 | JudbdepeHunansHbie YacTHble city4an ypaBHEHHH BTOPOTo nopsiaka. YacTHele ciy-
YPaBHCHHA BBICIINX II0- Yyay ypaBHEHUI OoJiee BBICOKHX MOPSIIKOB.

PSAIKOB.

6.3 | Jluneitusle nuddepenuu- | JIuneitHble OAHOPOIHBIE YpaBHEHHsI BTOPOTO MOPSAIKA C IO-
AJIPHBIC YPaBHCHUA BTO- CTOSHHBIMU KO3 dunmentamu. JIuHelHbIE HEOTHOPOHBIE
pOro mopsijka. YPaBHEHHUsI BTOPOTO TIOPS/IKA C MOCTOSHHBIMH KOO HIHEH-

TaMd. MeToJ BapHalMM MPOU3BOJIBHBIX MOCTOSHHBIX. CH-
cTembl AuQdepeHIInaTbHbIX YPaBHEHUI.
[IpomexyTouHas aTTeCTalusl - IK3AMEH

4 Ilopsinok OLEHMBAHHUS YCIIEBAEMOCTH U C(POPMHPOBAHHOCTH KOMIIe-

TeHIUI 00y4arouerocs B TeKyued U MPpoOMe:KyTOYHOM aTTeCTAlH.

JI71s1 TOJIOKUTETLHOM OLICHKU IO pe3ysibTaTaM OCBOCHHUS JUCHUILIUHBI 00Y-

qaromemMycs HCO6XO)11/IMO BBIIIOJIHUTBE BCC YCTAHOBJICHHBIC BU/IbI y‘lC6HOI>i pa6OTBI.

Ornenka pe3ysbTaToB paboThl oOydJaromierocss B 6amnax (1Mo BHjiaM) MpUBECHA B

tabmurie 7.

Tabnuna 7 - bambHO-peHTUHIOBasI OLIEHKA PE3yJIbTaTOB YueOHOM paboThl 00yya-

toruxcs 1o sugam (bPC)
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Vuyebnas pa- |[Cymma |Bumsl u pesynabtatel |OI€HKA B aTTECTAlUH banbt
0oTa (Bupl)  |0ayuioB |yueOHOM paboThI max
1 cemecTp
Texymas yue6- |60 Jlexuuonnsle 3aHsA- |1 0as - nocemenue 1 JIEKIMOHHOTO 10
Has pabora B THS (KOHCIIEKT) 3aHATHUS
cemectpe (Ilo- (10 3audaTnif)
CElICHUE 3aHsI- [IpakTnueckue 3ans- |1 6ama - nocemenue 1 npaktuye- 35
TUU 10 pacIu- TUS (OTYET O BBHIMOJ- |CKOT'O 3aHATHUS
CaHUIO U BbI- HEHUH MPAKTUYECKOU (10 3 0aJI0B — IIOcelleHHe | 3aHaTHs
IIOJIHEHUE 3a- pabotsl) (12 3aHs-  |M CyLIECTBEHHBIN BKJIAJ] HAa 3aHITHU
TAHUH) THI) B pa0OoTy Bcel TPYMIIbI
KoHTtposbHbIe pa- 3a onny KP:
60ThI (3 paboTHI) ot 0 10 2 6a/1710B (BBITOJIHEHO Me- 15

Hee 51% 3ananuil)

3 6asa (BemosHeHo 51-67% 3ana-

HUIN)

4 6as1a (BeimosiHeHO 68 - 84% 3ama-

HUM)

5 6aanoB (BeimonHeHo 85 - 100% 3a-

JTaHU )
Hroro no texymeii padore B cemectpe (31 6a/11 — moporoBoe 3Ha4eHUE) 31-60
[TpomexyTou- (40 VYcrHbli onpoc 20 6an710B (TOPOTOBOE 3HAUCHUE) 20-40
Has aTTecTauus 40 6a10B (MakCUMallbHOE 3HAYE-
(3K3ameH) HUE)
HTOro mo npomMe;Kyro4uHou arrectanum (3K3aMeHy) 20 - 40

CymMmapHas oneHka no aucuuniante: Cymma 6aioB TeKyLIe U MPOMeXyTOYHOM aTTecTaluu

51 -100 6ax10B

Vuebnas pa- |Cymma |Bumsl u pesynbratel |OIleHKA B aTT€CTALUN bambr
0oTa (Buabl)  |6ayuioB |yueOHOM paboThI max

2 cemecTp
Texymas yue6- |60 Jlexuumonnsle 3aus- |1 0amn — noceunieHue 1 JTeKIMOH- 8
Hasi paboTta B TUS (KOHCTIEKT) HOTO 3aHATHUS
cemectpe (ITo- (8 3ansTHIN)
CEILICHUE 3aHs- ITpakTnueckue 3ans- |1 0amn - nocenieHue 1 npakruue- 37

THM 110 PACIIH-
CaHMIO U BBI-
ITOJTHEHUE 3a-
JTaHU)

TUS (OTYET O BBINOJI-
HEHMU MPAKTUYECKOH
pabotsl) (16 3ans-
THH)

CKOTO 3aHSTHS
2-3 6ay1a — nocelieHue 1 3aHATUS U
CYIIECTBEHHBIN BKJIA]] HA 3aHITHH B
paboTy Bcell TpyImbl

KoHTposnbHbIE pa-

3a onny KP:

60TsI (3 paboThI) o1 0 10 2 62)1J10B (BBITOTHEHO Me- 15

Hee 51% 3ananuil)

3 6aaaa (BemmostHeHO 51-67% 3ana-

HUMN)

4 6aana (BeimostHEHO 68 - 84% 3ana-

HUMN)

5 6ans0B (BeimonHeHo 85 - 100% 3a-

JTaHU)
Hroro no rexymeii padore B cemecrpe (31 6a/11 — moporoBoe 3Ha4eHUE) 31-60
[Tpomexxyrou- (40 VYcrHbI onpoc 20 6anaa (MOporoBoe 3HAYCHUE) 20-40

Hasda aTTCCTaluAa

14




(?K3aMeH) 40 6a/10B (MaKCUMAJILHOE 3HAYe-
HUE)

HToro no npoMe:KyTo4Hoi aTrecTanuu (3IK3aMeHy) 20-40

CymMapHasi onleHKa mo qucuuninHe: Cymma 0aJlioB TEKYIICH M TPOMEKYTOYHOH aTTeCTaIllun
51 - 100 6ax10B

5 MarepuajibHO-TeXHHYECKOE, POrPaMMHOe U y4eOHO-MeTOquYeCKoe
odecrneyeHue TUCHHNIHHBI

5.1 YueOHnas sureparypa

OcHoBHas1 yueOHAas1 JIUTEPATypa

l. baspun, U. 1. MaTtemaTnueckuii aHau3 : y4eOHUK M MPAKTUKYM JJIs1 IPU-
kiagHoro OakanaBpuara / M. U. baBpuH. — 2-e u3n., ucnp. u gomn. — MocCkBa :
NznarensctBO Opaiit, 2019. — 327 c. — (bakanaBp. AxageMU4ecKuil Kypc).—
Texcr : oanektponnbii // DOBC HOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/427808.

JlonoiHUTEIbHAS YUeOHasl JuTepaTypa

I. Bypmuctposa, E. b. Marematuueckuii ananu3 u auddepeHiuaibHbie ypaB-
HeHus [Texct] : yueOHuk 1151 By30B / E. b. Bypmuctposa, C. I'. Jlo6anos. - MockBa
: Akagemus, 2010. - 367 c. - (YHuBepcuTeTckuil yueOHUK. Briciias matemaTka u
ee MPUJIOKEHUs K dKOHOMUKE). - bubnuorp.: c. 361-362. — ISBN 9785769562655

KomuuectBo: 15

5.2 MaTepuajibHO-TeXHHYECKOEe U NMPOrpaMMHOe obecrevyeHune JUCHUIINHbI

YyeOHble 3aHATHS MO AUCHUIUIMHE MNPOBOAATCS B YueOHbIX aynuropusix HOU
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KemI'V:

Marematnueckuii|318 YueOHas aytuTopus 1is IPOBEACHMUS: 654079, Keme-
aHanu3 - 3aHATHI JIEKIIMOHHOTO THIIA; pOBCKast 00-
- 3aHATUN CEMUHAPCKOro (MMPAKTUYECKOT0) TUIIA; nactb, r. HoBo-
- TPYIIOBBIX U UHANBUAYAIbHBIX KOHCYJIbTAIUI; Ky3HELIK, IpP-KT
- TEKYIIEro KOHTPOJIS ¥ IPOMEKYTOYHON aTTECTALIUU. Mertannypros, a.

Crnernmanu3upoBaHHas (y4eOHas) Mebenb: J1ocka MesoBasd, |19
kadezapa (2 mrT.), CTOIBI, CTYJIBS.

O0opynoBaHHe: IEPEHOCHOE - HOYTOYK, 3KpaH, MIPOEKTOP.
WuTepHer ¢ obecneuenuem nocryna 8 SUOC.

5.3. CoBpemeHHbIe MPo¢ecCHOHAIbHbIE 0a3bl JaAHHBIX U HHPOPMALUOHHBIE
CIIPABOYHbBIE CUCTEMBI.

Ilepeuens CIIB/l u UCC no aucuuiuinHe

1. OGuiepoccuiickuii MaTeMaTH4YeCKui opraji (MHGOpMalMOHHAs CUCTEMA) -
http://www.mathnet.ru/

2. Undopmanmonnas cucreMa «EIMHOE OKHO JTIOCTYTa K 00pa3oBaTeIbHBIM
pecypcam» - http://www.window.edu.ru.

3. zbMATH - https://zbmath.org/ MmaTemaTnueckas 0a3a JaHHBIX, OXBATHIBAIOIIAS

MaTtepuaibl ¢ KoHIa 19 Beka. zbMath conepsxut okoso 4 000 000 1oKyMeHTOB, U3
6omee 3 000 xypuanoB u 170 000 KHUT IO MATEMAaTHKE, CTATUCTHKE,
uH(pOpMaTHKE, a TAKKE MAITMHOCTPOCHHIO, (PU3HKE, ECTECTBEHHBIM HayKaM H JIp.

6 Unbie cBegeHus U (WJIK) MAaTEePHUAJIBI.

6.1. IlpumepHbIe TeMbI NMCbMEHHBIX YUeOHBIX padoT
KounrpoJubnast padora Ne 1

Dyukyuu, npedenvt, HeNPEPLIGHOCHLL
Bapuant (oOpa3err)
1. Haittu obnacth onpeaeneHus QyHkuuii: a) f(x) = lg(x +7) — % lg(2x — 1);

0) f(x) = logx-10,3.

x+5
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2. BoisicHUTb, ABNIAETCS JIM 3a/1aHHast QYHKIUS YeTHOW WM HEYETHOW WM HE SBJIS-

o o 3x-tg3x
eTcsl HM YEeTHOM, HU HeueTHoM: a) y = x3 — 2x°; 6)y = e

3. Iloctpouts rpaduku GpyHKuit: a) y = 4 — 4x2%; 6) y = 4sinx.
4. I300pa3uth TOYKaMHU Ha MJIOCKOCTH MOCIEI0BATEIbHOCTD, 3aJJaHHYI0 OOITUM

n+1
4JIEHOM A, = —.
2n
. 2x3+3x%-x . x3-1
5. Beraucnuts npenenst: a) lim —————; 0) lim ; B)
x—0 7x x->1 x—1
. x’—6x+8
lim———;
x—>4 X2—5x+4
. Vitx+x2-1 . V3+x+x2—V9-2x+x2 . tgx—sinx
r) lim——————;  n)lim ;) lim——;
x—0 X x—2 x2-3x+2 x—0 x3
. (2x+3\¥ 11
K) lim :
x—o00 \2x+1

6. HOJIB?)y}ICI) MCTOAOM 3aMCHBI OCCKOHEYHO MaJIbIX OKBHBAJICHTHBIMU, HaWUTU Ipce-

O CJIbI:
. 4%-10% R |
a)lim>=—/—; ) lim——.
x—0 3*=7% x—0 arcsin x

KonTpoabnas padora Ne 2
Jugppepenyuanvnoe ucuucnenue
Bapuant (o0Opas3ertr)

1. Haitgure mpon3BoHbIe (DYHKITUI:

2
1) y=5x"—cosx+i1gx; 2) y=x°"——+arcigx; 3) y = In(cos2x —/x);
X

4) y=cos’(W2x =5%); 5) y=sin2x-cos5x; 6) y=e -tg(6x—1);

2cos5x 13Vx
7)) y= 3 > 8) y=——.
sin” 2x sin(2x —1)
2. HaiiTu mpou3BOgHbIE BTOPOTO MOPSIKA:
1) y=sin’x; 2) y=Al+x; 3) y=In(2x-3).

3. UccnenoBaTh GyHKIMIO U TOCTPOUTH €€ Tpaduk:

Dy=x-3x 2)y=5-2x% 3)y=

— 27,2
=7 4)y = x“In“x.
KonTpoabnas padora Ne 3
Humezpanwvnoe ucuucnenue
BapuanTt (oOpazen)
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1. Haittu maTErpass:

DG +3x +x+Ddx;  2) [ +i/¥+3\/§+i2+l)dx;
X X

3)I ¥ sin xdx; 4) J-arcsm\/_ dx .

2. BeruuciauTh HHTCI'pAJIbI:

l)jd’i; 2) [(Jx—x")dx; 3)j(x2+i4)dx; 4)}%;

¥ COs™x 0 ] x ,

V4 3z 4 X 7
. . n dx
5) |sinxdx; 6) |xsinxdx; 7) || 1+e* |dx; 8 .
) ‘([ )2‘[ );[( J )£\/3x+4

3. Haiitu riomazs Gurypel, OrpaHuYeHHON JIMHUSAMU:

1) x=1/2% x=0, y=1, y=-3; 2)y=x% y*=-x.

4. Haiitu 00beM Tena BpalieHus, 00pa3oBaHHOIO JIUHUSIMU:
1) xy=4, x=1, x=4, y=0 Bokpyr ocu Ox;

2)y=x’, x=0, y=28 Bokpyr ocu Oy.

KonTpoabnas padora Ne 4
ugppepenyuanvroe u unmezpanpvHoe UCHUCIEHUA
@yHKYUil HeCKOIbKUX NEPeMEHHbIX

Bapuant (oOpas3err)

1. Haittu obnacth onpeaencHus QyHKITHN:

Dz=4-x+2y; 2)z=—> .
X +y

2. HaiiTn yacTHBIE MPOU3BOIHBIE IEPBOTO MOPSIAKA

1) z=2x"+3x"y* —y* -5x*y; 2)z= 2y
X - y

3) z=sin(x+y); 4)z=x"y+(2x-3y)>.

3. Haiitu yacTHBIC TPOU3BOAHBIC ISl (YHKIIMU B YKa3aHHOM TOYKE:

Y
z=xyy+-== BTOuKe B(1; 1).
7o (
oz oz _1
4. JTana dysknus z = In(v/x +./y). Jlokasars, 4To XAy
x y
5. Haiitu yka3aHHbI€ YaCTHBIC TPOU3BOAHBIC TPETHETO MOPSAIKA OT QYHKIIUH
3 3
6__? 8—3—‘7 OT z=x"+3y" +2x—y.
ox’ oy
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6. Haiity mosuslii nuddepennman GyHKIME z =2y +¢* > +1.
2 X 2 x>

7. Berunciuth uHTErpaibl: 1) Idx j 3dy; 2) Idx J (2x-y)dy.
0 0 1

8. IIoMeHATh MOPSAAOK UHTETPUPOBAHUSA:

1 ox S 1 Vix?
D) Jax[fooydys  2) [dx[fxydys 3) [dx [foxy)dy.
0 0 0 0 0 x’-1

9. BorancnuTh 1BOMHBIC HHTETPAJIBI 10 YKa3aHHBIM o01acTaM G:
l)ﬂ.x\/;dxdy, G:0<x<l, 0<y<I; 2J.J.(x+2y)dxdy, G:y=x", y=0, x+y—-2=0
G G

KounrpoabHas padora Ne 5
Paow
Bapuant (o0Opas3ertr)

1. BBIACHUTD CXOUMOCTb U HANTH cyMMy psana:

1 1

) 1+qg+q° +q’ +..,|¢| <1; 2)1+ Sttt

3)1—l+l—L+...; 4) R
39 27 2-3 3-4 4.5

2. HpOBGpI/ITB, BBIITIOJIHACTCA JIN H€O6XOILI/IMO€ YCIOBHUC CXOOAUMOCTH:

o0

) n+l

)22 i );2%1’

4) Yasink; 5y 6) i[ul) .
n=1 n n=1 N n=1 n

3. UccnenoBaTh Ha CXOJUMOCTD PSI:

1)2%; 2)211.12"; )il s i% Do 6 )Z

n=2 nn n=1 n(zn +1)

3+2”'

4. UccnenoBath CXOJUMOCTD PsJIA:

o0 _1 n-1 l n+1 o n+1 © - 1 1
)Z;(zn)_ : Z( ) n, Z . 4) Zl(_l) ;2_’1

n1n+1 =1

KonTpoabnas paéora Ne 6
ughpepenyuanvuvie ypasnenus

BapuanT (o0pazerr)

1. Pemnth muddepeHimaibabie ypagHeHus: 1) x°y'+y=0; 2) y'= —%.

2. HaliTu uHTErpaibHy10 KpUBYIO YPaBHEHHUS], IPOXOSIIYIO Yepe3 TOUKy M:
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1) x'=2y, M(2;3); 2) y'(x* —4)=2xpy, M(0;1).

3. Pemuth auddepennmanbHbie ypaBHEHUS

1) (lJrez")y2 Yy =e';

4) xy'=x"+y;

5) yx+y=-xy";

2) y'+(2y+1)ctgx=0;

7) y'=xe™, y(0)=1, y'(0)=0.
4. TIpoBepuTh, OYAYT M yKa3aHHbIE PYHKIMU OOLIMMHU PENICHUSMU A1 JaHHOTO

3) xy'+y=e™;

6) ¥y —xy=—y'e™;

muddepennuansHoro ypaBHeHus: y =C,sinx+C,cosx om y"+y=0.

5. Haiitu pemienue, y0BIECTBOPSIONIES HAYAIBHBIM YCIOBHUSIM:

1) y"+5y"+6y=0; »(0)=1, »'(0)=-6;

2) y"—10y'+25y=0; y(0)=0, »'(0)=1.

6.2. IlpuMepHbIe BONPOCHI M 3aaHus / 3a1a4M JJIs1 IPOMEKYTOYHOM aTTecTa-

10501

Ta6nuna 8 — [IpumepHbIe TEOPETHYECKHUE BOIIPOCHI U MTPAKTUYECKUE 3a]a4H K JK-

3aMeHy

Paznenbl u TeMbl

[TpumepHBIe TeOpeTHYE-
CKH€ BOIIPOCHI

HpI/IMepHHe MMPAaKTUYCCKUC 3a1a4r

1 cemecTp

1. @ynukyuu, npedenvl, HeNPEPbLIGHOCHLL

1.1 ®yukuus: onpe-
JieJIeHHe, CII0CO0bI 3a-
nmanus. CBolicTBa
¢byHKIUMi. DeMeH-
TapHbIe QYHKINH U
UX rpaduKu.

1. [Tonstue pyHkuUM.
Crioco0b1 3a1anust PyHK-
IUH.

2. DnemeHTapHble PyHK-
UM U UX TpadHKOB: Lie-
Jasi palMoHaibHas QyHK-
1Us1; IpOOHO-paIOHAalb-
Has PyHKIUS; CTENICHHAs
(byHKLHMS; TOKa3aTelbHas
¢byHKus; norapupmMuye-
cKasi QyHKIHS.

3. Ilonsitue oOpaTHOM
byHKIUH.

4. TpuroHoMeTpHuecKue
byHKIUH.

5. O6paTHbI€ TPUTOHO-
MeTpUYecKre QYHKIINH.
6. CnoxxHast QyHKIHSI.

1. Haiitu o6nacte onpeneneHus GpyHK-
_ 5—vx-2

WM Y = —=—.

2. YKa3aTh HHTEPBAJIbI BO3PACTAHUS U

yOBbIBaHUS U MHTEPBaJIbl TIOCTOSHCTBA

byukmmu y = |x| — x.

3. Haiitu ¢pyHKuuio, 0OpaTHYIO JaHHON

y = x? — 2x.
4. Iloctpouts rpa@ux GyHKIUH
y = 5cos 2x.

5. BeIsICHUTB, U9 KAKOTO MHTEpBAJIA U3-
MEHEHUS X CIIPABEIUBO TOXKIECTBO

. Y
arcsinx + arccosx = E

6. IToctpouts rpaduk GyHKIUN
Yy = c0oS2x

1.2 Tlpenen ¢pyHKIMH.
beckoneuHo maibie U
OECKOHEYHO OOIbIIHe
BenmmunHbl. Hempe-
PBIBHOCTH (DYHKITHH.

7. Ilpenen ynucioBOM MO-
CJIeZIOBATEIILHOCTH.

8. Hucno e. Harypans-
HBbI€ JorapudMsl.

9. Ilpenen pyHKIUH.

10. beckoHeuHO Manble U
0eckoHeyHO OOJIbIINE Be-
JIMYUHBI.

1. I/I306paSI/ITL TOYKaMHM Ha IIJIOCKOCTH
IOCICA0BATCIIBHOCTD, 3aJIaHHYTO O6H.[I/IM

3n+1
WIEHOM: A = ——.
. x*=5x+6
2. Beraucnuts ipenaen: hmz—
x—3 X _9
. sinx
3. Beraucnuts npenen: lim ——;
x—0 sin2x
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11. OcHOBHBIE TEOPEMBI
0 mpejenax u ux npume-
HEHHUE.

12. IlepBrIii 3amMeyartesib-
HBIU IIpeaen.

13. HenpepbIBHOCTH
¢ynkuuu. CoiicTBa
GbyHKIUi, HeMTpephIBHBIX
Ha CETMEHTE.

. x2-1 xt
lim ( > ) .
X—00 X
. x°—5x+6
4. Beraucuts npegen lim————
x—3 x° =9
5. MccnenoBaTh Ha HEMPEPHIBHOCTH

(GyHKIHIO

Fx) = {x —l,ectn0<x< 3’BTque
" B3—x,ecmn3 <x <4,

x=3.

2. lugppepenyuanvnoe ucuucnenue

2.1 IlpousBogHas
¢byukaun. ['eomeTpu-
4eCcKHUil U Qu3nye-
ckuil cMbicibl. [Ipa-
BriIa quddepeHmpo-
BaHUA U IPOU3BO/I-
HBIE DJIEMEHTaPHBIX
GbyHKIUi.

14. 3anayu, npuBoadIIKe
K IIOHATHUIO NIPOU3BO/-
HOM: 3a/1a4a O CKOPOCTH
JBYDKYILEHCS TOUKH; 3a-
Jlaya 0 HaKJIOHE Kaca-
TEJIBbHOM.

15. Onpenenenue npous-
BosiHOM. [IpaBuna nud-
(bepeHunpoBaHusl.

16. I[IpousBoaHbIE HIlE-
MEHTAPHBIX (OyHKITHIA:
BBIBOJ] OOLIMX HPaBUII
QG epeHIMpPOBaHNUS;
IPOU3BOJIHBIE DJIEMEH-
TapHbIX PYHKIMH.

1. Haiftu npou3BOIHYIO (D)YHKIIMH, TTOJTb-
3ysCh OIPEAEICHUEM IIPOU3BOHON

y =1+ x2.

2. Ucnonp3ys npaBuia u GopmyIisl 1ud-
(bepeHpoBaHys, HAUTH IPOU3BOHBIC

dynkmuit y =In(x +1+/x> +2x+3).

3. HaiiTu mpou3BOIHYIO BTOPOTO MOPSIKa
2
y=sin"x.

2.2 Nuddepenunan
¢byskuuu. [Iponssoa-
Hble U AuddepeHn-
QJTBI BBICIITUX TTOPSI/I-
koB. [TapameTrpuue-
CKoe 3a/1aHue QyHK-
uuu u e€ auddepen-
uupoBanue. CBoiicTBa
I depeHIpyeMbIX
GyHKIUH.

17. ITonstue nuddepeH-
nuana. ['eomerpuueckuit
cmblica auddepernnana.
18. Iuddepennman
cioxxHoM (pyHkuu. Tao-
nuna auddepeHnanos.
19. Tlpumenenue nudde-
peHImana s npuoIm-
YKEHHBIX BBIYMCICHUH.
20. IIpousBoaubIe U 1Ud-
(bepeHIanbl BEICIINX
MOPSIIKOB.

21. ITapamerpuueckoe 3a-
naHvue QyHKIUN 1 €€
TuddepeHIpoBaHue.
22. Teopema depma.
Teopema Poms. Teo-
pema Jlarpanxa.

23. IlpaBuno Jlonurans.

1. Haittu nuddepennman pyHxuum
y=sin’x.

2. Haittn nuddepeHiman cnoxxHou
QyHkuum y = arctgx?.

3. Haiitu ¢ momosto quddepennnana
MPUOIMKEHHOE 3HAYCHUE BBIPAKECHHS
V1,02.

4. Haittu nuddepenunan TpeTbero mno-
panka pynxmun y = x3 + 3x2 + 4.

5. Ucnonb3ys npasuio Jlonurais, HalTu
. sin3x
npenen GpyHkmmu lim ——.
x—1 tg5x

2.3 Bo3pacranue u
yObIBaHUE (QYHKIUH.
MakcumMyMmBbl 1 MUHH-
MYMBbI. ACUMIITOTBHI.
[TocTpoenue rpadu-
KoB ¢yHkuuit. op-
Mmyuna Tennopa.

24. Bo3pactaHue u yObl-
BaHue QyHKIMA. Makcu-
MYMbl 1 MUHUMYMBI
(byHKIMHA.

25. HaubGonbee n
HauMEHbIIIEE 3HAYCHUS
byHKIUH.

1. UccnenoBaTh Ha IKCTpEMYM (PYHKITUIO
X

Y= x2+4

2. Haiitu Hanbounblliee 1 HAUMEHBIIIEE
3Hauenus Gynkuun y = x* — 8x% + 3 Ha
otpeske [-2; 2].

3. UccnenoBaTh PYHKIIMIO U IOCTPOUTH
rpapuk y = 2x3 — 12x% + 18x.
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26. UccnenoBanue GyHkK-
U Ha DKCTPEMYM C I10-
MOLIBIO BTOPOU MPOU3-
BOJIHOM. BBIYKIIOCTH 1
BOTHYTOCTb Tpaduka
dbynkuun. Todku nepe-
ruba. Acumnrotsl. [lo-
CTpoeHHUE rpapuKoB
byHKIMN.

27. ®opmyna Teinopa ¢
OCTaTOYHBIM YJICHOM B
dbopwme Jlarpanxka. [1pu-
MeHeHue Gpopmyisl Teil-
JI0pa K 3JIeMEHTapHbIM
¢yuxuusam. [pubnmxen-
HbIE (POPMYIIBI.

4. Pa3ioXuTh MHOTOYJIEH

x* — 5x3 + x? — 3x + 4 no creneusm

JBy4seHa x — 4.

3. Hnmezpa/lbnoe Ucuucjienue

3.1 IlepBooOpa3Has
GyHKIMS 1 HEonpeae-
JICHHBIA UHTETpal.
OCHOBHBIE METO/TbI
WHTETPUPOBAHMUSI.

28. [TonsiTue epBoo0-
pasHoOl (YHKINU U He-
OTpeIeIeHHOT0 UHTe-
rpaia.

29. CpoiicTBa Heornpee-
JIEHHOTO MHTErpa’a.

30. OcHOBHBIE METOIBI
WHTETPUPOBAHUS: HETIO-
CPEICTBEHHOE UHTETPU-
pOBaHUE; 3aMeHa mepe-
MEHHOM (METO]] MOCTa-
HOBKH); HHTETPUPOBAHHE
10 YaCTSIM.

1. Beruncauts uHTErpan I(2 +5x) dx.

2. BBIMHCINTE MHTErpa I xcosxdx.

3.2 VnrerpupoBanue
IpOoOHO-palOHAIb-
HBIX QYHKIUH, TPUTO-
HOMETPUYECKHX BbI-
paxXeHuH, IpocTen-
IIMX UPPALMOHAIBHO-
CTEH.

31. UnurerpupoBanue
JTPOOHO-PAIIMOHATBHBIX
(GyHKIMIL: BBIIEIEHNE
NPaBUIBHON paroHalb-
HOM ApoOH; HHTETPUPO-
BaHHE MPOCTEHUIINX pa-
[IHOHAIBHBIX JPOOEHt;
pasyioKeHue MpaBUILHON
panMoHaNIbHON IpoOHU Ha
IIPOCTEHNIINE; METOT He-
ornpezeNieHHbIX K03 u-
IIUEHTOB; MHTETPHPOBA-
HUE MTPABHIBHBIX PAIIAO-
HAIBHBIX TPOOEii.

32. UnTerpupoBanue
TPUTOHOMETPUUYECKUX
BBIPAKCHUI.

33. NurerpupoBanue
MIPOCTEUIINX UPPALHO-
HaJIbHOCTEH.

1. Borauciuth unTerpan [

2. BbI4MCIIUT MHTETpAT
[ sin 2x cos 2x dx.

2x—1
2x+3

dx.

3. BoruMciauTh UHTErpas I\/3 —Txdx .
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3.3 OnpeneneHHbIf
WHTETpall, €ro CBOu-
crtBa. [IpubnnxenHoe
BBIUHCIICHHE OIpe/ie-
JIEHHOT'O MHTETpaIa.

34. 3anauu, NpUBOAILIKE
K MTOHSTHIO OIpeieIeH-
HOr'0 MHTErpajia: 3ajaya
0 MPOJIEHHOM ITyTH; 3a-
Jlaya o IJIOLAAN KpUBO-
JIMHEMHOM Tpamneuuu.

35. IlonsTue onpenenex-
HOro uHTerpaiga. OCHOB-
HbIE CBOWCTBA ONpee-
JICHHOT'O MHTerpaa.
®opwmyiia Herotona-Jlei-
OHUIA.

36. OnpeiesieHHbIN UH-
Terpai ¢ NepeMeHHbIM
BEpXHUM npenenom. Teo-
pema o cpeqHeM.

37. llpubnuxeHHoe BbI-
YHCIIEHUE OIpe/ieIIeH-
HOr'0 MHTErpaa.

T
1. BeIuucIuTh HHTETpAI '[sin xdx
0

2
2. BeruncauTe uHTErpan j [xz + %jdx
X
1

3. Haiitu muromanp Gurypsl, orpaHudeH-
HOW JIMHUSIMU

2 =
Yy TXLy= 1.

+oo dx
4. BeluHCIUTL MHTETpA | 0

x249°

3.4 Bunsl Hec0O-
CTBCHHBIX HHTETPA-
JIOB, UX CXOJIMMOCTb.

38. MuTerpansl ¢ 6ecko-
HEYHBIMH TPE/IETaMHU.

39. UnTerpael oT He-
OTPaHUYCHHBIX (YHKITHH.

1. BeIuncnuTh HECOOCTBEHHBIN HHTErpall
(WM yCTaHOBUTH €T0 PACXOAUMOCTD)

+o00
dx

x*
1
2. BeIauciuts HeCOOCTBEHHBIN HHTETPA

(WM yCTaHOBUTH €T0 PACXOAUMOCTD)
2

J dx
x? —4x +3

0

3.5 T'eomerpuueckue
MIPUIIOKEHHUS OTIpeie-
JICHHOTO MHTETpaJa.

40. BeruuciaeHnue miomna-
nei miockux ¢uryp.

41. BeruucaeHnue 1mio-
11av B MOJISIPHBIX KOOP-
JIMHATAaX.

42. Brluncienne TIHHEL
JIyTH U TIJIOMIAIN TTOBEPX-
HOCTH BpalueHus. 43.
Brruucienue oonema.

1. BoruncnuTs miomans Gurypsl, orpa-
HUYEHHOM JIMHUSMH, YPaBHEHUS KOTO-
pexy? =2x+1ux—y—1=0.

2. HaiiTu anuHy nyTu IMHUW Yy =

Inx (OT x; =V3 gox, = \/§)

3. Beruncnuth 00beM Tenna, orpaHuYeH-
HOT'0 TIOBEPXHOCTHIO, 00pa30BaHHOM Bpa-
IIEHMEM apaboIibl Y2 = 4x BOKpYT
cBoei ocH (rmapa®osions BpalieHust), 1
IUIOCKOCTBIO, MEPIEHUKYISIPHON K €ro
OCH M OTCTOSIIEH OT BEPIIMHBI TAapaOOITBI
Ha paccTOsIHUE, PABHOE €UHUIIE.

4. HaiiTu muioma s HOBEpXHOCTH, 00pa-
30BaHHOH BpallleHHeM mapadosl y2 =
4ax BOKpYT OCH aOCIMCC OT BEPIIMHBI 10
TOYKH C abcuuccoi x = 3a.

2 cemecTp

4. Tughghepenyuanvnuoe u unmezpansvnoe ucuucieHus QyHKyuil HeCKOJIbKUX NepemMeHHbIX

4.1 ®yHKUMM He-
CKOJIBKUX NIEPEMEH-
HbIX. [Ipenen u He-

1. Onpenenenne QyHK-
LIMY HECKOJIBKUX Tepe-
MeHHBIX. ['eomeTpuye-
CKO€ n300paskeHune

1. Haiitu o6nacte onpeneneHus pyHk-
1 1

i z = —+—.

Jroy
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MPEPBHIBHOCTH (YHK-
uuu. YacTHble IPOU3-
BoaHbIe. ITomHbIi
muddepenmmarn.

(GyHKIMU IBYX NIEpEMEH-
HBIX.

2. Ilpexen GpyHKUINU IBYX
nepeMeHHbIX. HerpepsiB-
HOCTh (YHKLIMH JIBYX TI€-
peMeHHBbIX. OCHOBHBIE
CBOMCTBA HENIPEPBIBHBIX
(byHKUIMH IBYX NEpEMEH-
HBIX.

3. YacTHble TPOU3BO/-
HBIE TIEPBOTO MOPSAKA.

4. Ionuerit nuddepen-
muan ¢pyukuuu. [Ipume-
HeHnue nuddepennmrana
(GYHKIUM K IpUOIHKeH-
HBIM BBIYMCIICHUSIM.

5. [IpousBoHbIe U AU -
(bepeH1an caoXHON
GyHKIMH.

2. Jlokazats, uto QyHKUUS Zz = x% + y?
HeInpephIBHA B MI000H TOUKE MI0CKOCTH
Oxy.

d
3. HaiiTu npou3BOgHYIO d_j :

z=xsiny, x=1+3t, y=+1+¢t".
4. Haiitu 3naueHue noaHoro auddepeH-

uuana GyHKIUU Z = X + y — 1/ x2 + y?
npu x=3,y=4,Ax = 0,1,Ay = 0,2.

4.2 YacTtHbl€ POU3-
Bo/IHBIE U U depen-
LIMaJIbl BBICIIUX IO-
PAAKOB. DKCTpEMYM
GbyHKIMU IBYX nepe-
MEHHBIX.

6. HacTHbIe TIPOU3BO/I-
HBIC BBICIIIUX ITOPSIIKOB.
7. NuddepeHunab BbIc-
[IUX TOPSIKOB.

8. HeoOxoaumebie u 10-
CTaTOYHBIC YCIIOBHS CY-
IIECTBOBAHUS IKCTPE-
MyMa.

9. MeToa HaMMEHBITUX
KBaJIPaTOB.

1. HaiiTn YacTHBIC IPOU3BOIHBIC TIEP-
BOTO MopsAAKa z =x"y+(2x —3y)°.

2. Nana QyHkuus z = Jx sin? . Jloka-
X

0z 0z z
3aTh, YTO X — + y— = —.
Ox oy 2
3. HaiiTu yacTHbIC IPOU3BOHBIC BTOPOTO
nopsiika z = In(x +e).
0’z 0°
4. Iloka3atb, 4TO —j + —j =0 msa
ox~ oy
GbyHKIIMU z =e” cosy .
5. UccnenoBarh Ha SKCTPEMYM (YHKIUIO
u=2x*+6xy+5y —x+4y—5

4.3 JIBoitHbIC UHTE-
rpaisl. KpuBonuHneii-
HBIC HHTETPAITHIL.

10. Ompenenenue aBOM-
HoOro uHTerpana. CBou-
CTBa JIBOMHOTO WHTE-
rpana.

11. Beruncnenue nBoi-
HBIX UHTETPAJIOB: CIy-
yail mpsAMOYToJIbHON 00-
JIACTH; CIIy4yal mpous-
BOJILHOM 00JIaCTH.

12. Onpenenenue KpuBo-
JIMHENHBIX UHTETPAJIOB,
UX cBoMcTBa. Beiuncie-
HUE KPUBOJUHEHHBIX WH-
TErpajioB NEPBOTO U BTO-
poro pozja.

1. BerunucnuTh ABOMHOM UHTETPAIT TIO
YKa3aHHOMY NPSIMOYTOJIbHUKY

”(x2+y)dxdy, 1<x<2, 0<y<l1.
G

2

2 X
2. Beruncnute uHTETpal J. dx J.(2x -y)dy.
1 X

3. Haiigute npsMOYTroJbHBIN Mapaiene-
TUTIe]T HAanOOJIBIIIEr0 00bEeMa MPU JaHHOMN
cymme 12a Bcex ero pédep.

5. Paowt
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5.1 Yucnossle psabl.
OyHKIIMOHAJIbHbBIE
PAIBL.

13. OcHOBHBIE MOHSATHSL.
OCHOBHBIE CBOWCTBA Psi-
noB. [TonoxurenpHbIE
31158

14. 3nakouepeayroniuecs
psabl. AOcontoTHAs U
YCJIOBHAsi CXOJAUMOCTH.
15. O0macTe CXOAUMOCTH
(YHKIMOHATIBHOTO psfa.
16. PaBHOMepHas cxoiu-
MOCTh (PYHKIIMOHAJIHHOTO
psana. CBolicTBa paBHO-
MEPHO CXOJSIINXCS Psi-
JIOB.

1. [IpoBepuTh, BBIOIHACTCS JTH HEOOXO-

o0

JTIUMOE YCIIOBUE CXOJUMOCTH —.
on +1

2. BBISICHUTEH CXOQUMOCTE U HAHTH
CyMMy psija:
l+g+q°+q +...,

q| <lI.

3. UccnenoBaTh CXOOUMOCTD psjia:
0 (_ 1 )n—l

2o

n=l

5.2 CreneHHbIE PSIIbI.

17. CrenieHHO psiz ¥ €T0
0071aCTh CXOJIMMOCTH.
CBoiicTBa CTENEHHBIX psi-
JIOB.

18. Pa3noxenue QpyHk-
[[UI B CTETICHHBIE PSbIL.
Psn Teinopa.

19. Pa3znoxenue B cre-
TICHHBIC PSIIBI OCHOBHBIX
AIIEMEHTAPHBIX (PYHKIIMIA.

1. HccnenoBaTh psii HA PaBHOMEPHYIO
o Sin™nx
CXOMMMOCTb Yy g ———
2. HaiiTi 0061aCTh CXOUMOCTH psijia
n3x™
[ee]
n=1 41"
3. Pa3nouTh B psif 1O CTETICHSIM X (pyHK-

HEO Sin x2.

6. lughgpepenyuanvnoi

e ypasHeHus

6.1 Inddepenunans-
HBIC YPaBHEHUS TIep-
BOTO TIOPSAKA, UX
JacTHBIE CITydaw.

20. JuddepenunanbHoe
ypaBHEHHE MEPBOTO IIO-
psnka. OCHOBHBbIE MOHS-
THUS, €r0 00IIIee perieHue
Y HayaJIbHbIE YCIIOBUS.
21. VYpaBHeHus c paszfe-
JSIFOIIMMUCS  TIEpEMEH-
HBIMHU.

22. Jluneitnbie nudge-
PEHIIMANBHBIE YpaBHEHHUS
NEPBOTO MOPSAIKA.

1. Haiitu o01iee 1 4aCTHOE pericHue
ypaBHEHUS MIPH 33JJaHHBIX HAYaJIbHBIX
YCIIOBHSIX

x°y'+y* =0, y=1 npu x=-1.

2. Pemuts nuddepenmanbHoe ypaBHe-
Hue x°y' +y=0.

3. Pemiuth muddepeHnmanbHbie ypaBHe-

HUA XY =X + ).

6.2 luddepenumans-
HBIC YPaBHEHUS BBIC-
IIUX TTOPSIKOB.

23. TuddepeHumanbHble
YpaBHEHUs BBICHIUX IIO-
psaakoB. OcCHOBHBIE TO-
HSITHSL.

24. Cnyyan NOHUKEHMS
nopsiaika  auddepeHim-
aJIbHOT'O YPaBHEHUS.

25. Jluneitnole auddde-
pEeHLIMAIbHBIE YPaBHEHUS
BTOPOTO MOPSAKA.

1. Pemuth ypaBHEeHHE:

y"=xe™, y(0)=1, »'(0)=0.

2. [IpoBepuTs, OyAeT 1M yKa3aHHas
GbyHKIMS OOIIMM pelIeHrueM IS JaH-
HOTO YpaBHCHHUS:

y=Ce ™ +C,e™ ona y"-y-2y=0.
3. Haiitu pemenue, yIoBIETBOPSAIOIIEE
HaYaJIbHBIM YCIIOBHUSM:
y"=10y"+25y=0; y(0)=0, y'(0)=1
4. HaiiTu pemieHne ypaBHEHUS:
y'=9y=2-x.
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6.3 Jluneiinsie qud-
(dhepeHMaTbLHbIC
ypaBHEHUS BTOPOTO
Mopsi/IKa.

26. Jlunelinble OAHOPOJI-
HbI€ ypaBHEHUS BTOPOTO
MOPSIIKA C MMOCTOSTHHBIMHU
koa(urmeHTamu.

27. JluneliHble HEOJHO-
pPOJIHBIE YpaBHEHHsSI BTO-
pOro MOpsiAKa C MOCTOSTH-
HbIMU KO3 pHUIeHTaMu.
28. Meton Bapuanuu
MIPOU3BOJIBHBIX MOCTOSH-
HBIX.

1. YckopeHue NpsMOJIMHEWHOTO ABUXKE-
HUS MPOIMOPLUOHAIBHO KBaJpaTy Bpe-
MeHu. Haiiqure 3aBUCMMOCTD MEKTY S U 1,
ecmunput=0,v=0,s=1lunpusr=1

s =2.

2. JlaHa cTpyHa, 3aKperyieHHasi Ha KOHIIax
x =0, x =1. [IycTe B HAYQJIbHBIII MOMEHT
¢bopMa CTpyHBI HMEET BHJ JIOMAHOM.
Haiinute popmy cTpyHBI A7 1106010 MO-
MEHTa BPEMEHH £, €CJIM HaualbHbIE CKOPO-
CTH OTCYTCTBYIOT.

3. [IpoBepuTs, ABASETCS U QYHKIUS

u = x% + 2xy — y? rapMOHHUYECKOM.

CocraButens JlonmatoBa T. A., noueHt kadp. MOMM

(pamunus, unuyuansl u QOIAHCHOCMb NPenodasamens (ei))

(n):
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