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Ka(bez[pa EcTecTBEHHBIC HAYKU U I/IHd)ODMaLII/IOHHBIe TCXHOJIOTHH

CocTtaBuTeNb: Spomyk BagenTtuHa AJIGKC&HI[DOBH&, K.d)-M.H., CT.IIPCIIOAaBaTCJIb

Pabouast mporpamma coctaBiieHa B COOTBETCTBHH C TpeOOBaHUSIMU (peepabHOTO
roCy/IapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHJApTa BBICHIETO OOpa30BaHUS |
paccMOTpEHa Ha 3ace/laHnu Kaeapbl

[IpoToxon ot 03.04. 2025 1.

3aBenyronui kadenpoit /K.B. CeHTsIKOB

03.04 2025r.

COI''TACOBAHO

Konuuecteo gacos paboueii nporpaMmel 8 ¢ op MEPYEMEE KOMIETEHIHE COOTEETCTEYIOT
yuebHoMy mnaHy cuenHaneHoCTH 24.05.01 ¢IlpoekTHpoBanie, OpoHSEOICTES H SKCILTYATAL HA
PAKET H paKeTHO-KOCMHYECKHE KOMIUIEK COER , CIEHANHIAl A ¢ PaKeTHO K OCMEYECKHE
EOMICSHTHEE KOHCTPYVEIHES

IlpoTokon saceganna yuebHo-MeToqHYeCKoH KoMHCccHE o ¥ CH conenrancgocta 24.05.01
¢IIpoEKTHPOBAHNE, P OHAEOACTED H SKCIYATAIHA PAKET H PAKETHO-KOCMHYECK HY

KOMILIEKCOEY , CIENHATHIAHA ¢ PakeTHO-K o CMHYECKHE KOMIOSHTHEE KOHCTPVEITH
or_ 03.04 2025 MNe_ 4

Ilpegcegatent yuebHo-MeToguyeckod xomuccun oo Y1 CH coennaneuocts 24.05.01
#llpoeKTHpOBAHNE, OPpOHSEOICTES H SKCINIYATALIHA PAKET H pakeTHO K oCMEYIECK HE
EOMILIEKCOEY, COETHATH:alHA 4 PareTHO KoCMHYECKHE KOMIOSHTHEIE KOHCTRVEITHHR
(RO ¥ HAMMEHOEAHME — [IOTHOCTEH)

7 e

/ @ A Vpasz0axTHH
03.04 20251

Pyromopurent obpasoEarentHoil OporpaMmMEel

oL —
/ /@ .A.Vpa30axTHy
03.04 2025T.




AHHOTALUS K JUCLIUILINHE

Ha3BaHue TUCHUILIMHBI

Bricmas maTemaTnka

Hanpasienue

24.05.01 «IIpoexTrpoBaHme, IPON3BOACTBO U IKCILTyaTaIUs PAKET U PAKETHO-
(cneuHnaIbHOCTD)
HOArOTOBKH KOCMHYECKHX KOMILIIEKCOBY
HanpasieHHocThb

«PakeTHO-KOCMUYECKHE KOMIIO3UTHBIE KOHCTPYKITUI))
(mpoduib/mporpamma/cren
HAJIU3AIUA)

MecTo AMCHUIIIUHBI

Obs3arenbHas yacth bioka 1 «uctuminast (Mogynn)» OOIT

TpynoemkocTh (3.e. / yachl)

11 3.e. /396 gacos

Henb uzyyenust
JAUCHMILTAHBI

®opMHUpOBaHUE JIUYHOCTH CTYIAEHTA, pa3BUTHE €ro MHTEIEKTa W
CHOCOOHOCTEH K  JIOTMYECKOMY  MBIIUJICHUIO; OOy4eHHE  OCHOBHBIM
MaTeMaTHYECKHUM METOAaM, HEOOXOOUMBIM Ul aHAIN3a U MOICITUPOBAHUS
YCTPOMCTB, MpPOIECCOB M SIBICHUN, IOWUCKY ONTUMAIBHBIX M BBIOOPY
HAWTYYIIUX COCO0O0B pelieHni, MeToaM 00padOTKH 1 aHAIIM3a PE3yJIbTaTOB
YHUCIICHHBIX W HATYPHBIX SKCIIEPUMEHTOB.

Komnerenuuu,
¢popmupyemsie B
pe3yJbTaTe 0CBOCHHUS
JAUCHMILTAHBI

OIIK-1. CnocobeH NpUMEHSTh €CTECTBEHHOHAYYHbIe U OOIIEWH)KEHEPHBIE
3HAHMS, METOABl  MAaTeMaTHYeCKOTO  aHalM3a W MOJCIHMPOBAHUS,
TEOPETHYECKOTO0 ¥ SKCHEPHMEHTAIBHOTO HCCIEJOBAaHUS IS  PEUICHUS
WH)KEHEPHBIX 33724 MPOeCCUOHANBHON AETENFHOCTH

ConepixaHue TUCHUTNIHHBI
(ocHOBHBIE pa3/esbl U
TeMBblI)

Jluneitnass anreOpa. BektopHas anreOpa. AHamuTHUeCKas TE€OMETPHS.
Beenenne B Martemarmueckuii ananmms. JuddepeHnmansHoe ucUMCICHUE.
I/IHTeraIH)HOG HUCYHCIICHUC. (-DYHKHI/II/I HECKOJIbKHUX NEPEMCHHBIX.
OO6bikHOBeHHbIE Au(depeHnaibabie ypaBHeHH. KpaTHble 1 KpUBOJUHEHHBIE
uHTerpansl. Yucnosble U QyHKIMOHATIBHBIE PSIIBL.

®opMa NpOMeKYTOUHOMI
arrecTaluu

DKk3aMeH/ DK3aMeH




1. leau n 3a0a9n TUCHUILIHHDI.

Hesbl0 OCBOSHHS IUCUUIUIMHBI SBISETCS (OPMHPOBAHME JUYHOCTU CTYIEHTA, Pa3BUTUE €ro
UHTEJUIEKTa M CIIOCOOHOCTEH K JIOTMYECKOMY MBIIUICHUIO; OOydeHHEe OCHOBHBIM MaTeMaTHYECKUM
METo/1aM, HEOOXOJMMBIM Ui aHAJIM3a U MOJEIHUPOBAHUS YCTPOMCTB, MPOIECCOB U SBICHUMN, MOUCKY
ONTUMAJIBHBIX U BBIOOPY HaWJIYYIIUX CHOCOOOB pelleHui, MeToaaM o0pabOTKU U aHalIM3a pPe3yiIbTaToB
YHMCJIEHHBIX U HATYPHBIX SKCIIEPUMEHTOB.

3agaum TUCLUILIMHEL:
— HAy4YUTh MpUEMaM HCCIICAOBAHMS U PEIICHUS MaTeMaTUIECKH (pOpMaTTM30BaHHBIX 33]1a4,
—Ha MpuUMepax MaTeMaTUYECKUX MOHSITHH W METOJOB MPOJAEMOHCTPUPOBATH CYIIHOCTh HAYYHOI'O
MOJIX0/1a, crienn(PUKy MaTEMATHKH, €€ POJIb B Pa3BUTHH JPYTUX HAYK;
— BBIpabOTaTh YMEHHS aHAJTU3UPOBATH NOTyYEHHbIC PE3YJIbTAaThl, IPUBUTH HABBIKK CAMOCTOSITEILHOTO

U3y4EeHUsI TUTEPaTyphl IO MaTEMaTHKeE.
2. Ilmanupyemble pe3yJbTaThl 00y4eHHUsI

B PE3YIbTAaTC OCBOCHUA JUCHUIINIMHDBI Y CTYACHTA JOJIKHBI OBITh C(i)OpMI/IpOBaHBI

3HaHus1, npuodpeTraeMbie B X0/1e 0CBOEHHSI U CIUTIJIMHBI

Neni/mi 3HaHusA

1. OCHOBHBIE TIOHSTHS, YTBEP)KACHUS M METO/IBI PEIICHNUS 3a1a4 B 00J1acTH (hyHIaMEHTAIBHBIX
pa3lesioB MaTeMaTHKH: JINHEITHas anreOpa, aHATUTHYECKasi TEOMETpPHS, MAaTeMaTHIECKUI aHaIN3,
g depeHInanbHble YpaBHEHHUS U PSIIBL.

2. METOIbl MaTEMaTHIECKOW 00pabOTKH M aHAIM3a Pe3yJbTaTOB YHCICHHBIX U HATYPHBIX
IKCIIEPUMEHTOB.

YMeHI/Iﬂ, npnoﬁpeTaeMble B X0/1¢ OCBOCHHUSA JUCIHUIIJINHBI

Nen/mt YMmeHust
1. JIEMOHCTPHPOBATh 0A30BbIC 3HAHKS B 00JIACTH MATEMAaTHKU M IPUMEHSTH METO/IbI
MaTeMaTHYECKOTO aHaIn3a B MPO(HeCCHOHATBHOM eI TEIbHOCTH,
2. BBISIBUTH €CTECTBEHHOHAYYHYIO CYITHOCTH POOJIEM, BOSHUKAIOIINX B X0/1€ MPO(HECCHOHATBHOM
JIeSITCIIHOCTH, ¥ MIPUBJICYD JUIS MX PENICHHs COOTBETCTBYIONIMI MaTEMaTHIECKHIA arapar;
3. AHAJIM3UPOBATh HAYYHO-TEXHUUYECKYIO HH(OPMAIINIO, H3y4aTh OTCUECTBEHHBIN H 3apyOeKHbII
OIIBIT 10 TEMATUKE UCCIIENOBAHU.

HaBbiku, npuodperaembie B X0/1¢ OCBOCHUSI JUCIHILINHBI

Nen/m Hagbiku
1. cOopa n aHanu3a HHGOpPMALNK 110 ECTECTBEHHOHAYYHOU IPOOJIeMaTHKe, a TAK)Ke MOUCK U 0TOOp
nH(opManuK B TI00aTBHBIX CETAX
2. NPUMEHEHHUs] MaTeMaTHIECKOTO armapara Juls pelleHHs 3a/1a4 IPHKIIAHOTO XapakTepa.

KOMHeTeHHI/II/I, npnoﬁpeTaeMLIe B X0/1€¢ OCBOCHHUSA JHUCIHUIIJINHBbI

KoMnerennun HNupuxatopsl 3Hanus YMenns HaBpikn
OIIK-1. Cnoco6eH npuMeHSTh OIIK-1.1. 1,2 12,3 1,2
€CTeCTBEHHOHAYYHBIC U OIIK-1.2.
0OIICHH)XCHEPHBIC 3HAHMUS, OIIK-1.3.

MCTOAbl MATECMATHYCCKOI'O
aHaJjin3a 1 MOJICJIMpOBAaHUA,
TCOPETUYCCKOI'O 1
OKCIICPUMCHTAJIbHOTO
HcciicJ0BaHusA A1l peIICHUA
WHXXCHCPHBIX 3a1a49




npoQeCCUOHATBHOM
JIeATETLHOCTH

3. MecTto qucuumiInHbl B cTpykrype OOII
JucuurimHa OTHOCUTCS K 00s3aTesibHOM YacTH, bioka 1 «/Iucuummmast (Moxymm)» OOIL.
Hucnurnnuna uzyvaercs Ha 1 kypce B 1,2 cemecTpax.

W3yvyeHne AWCHMIUIMHBI Oa3upyeTcss Ha 3HAHMSX, IMOJYYCHHBIX IPH HM3YYCHUU JIUCHHUTLIMH:
I'eomeTpus. AnreOpa u Hauana aHanu3a (cpeanee (oaHoe) odInee 00pa3oBaHUE).

[lepeuenp mocneaAyrOMNUX AUCHUILUIMH (MOAYINEH), sl KOTOPbIX HEOOXOAMMBI 3HAHHS, YMEHUS H
HaBbIKU, (opMmHpyeMble [aHHOW yueOHOW AMCHUIUIMHOW (Moxynem): Teopusi BeposSTHOCTEH W
MaTemMaTuuyeckas craTucTuka, ®Pusnka, MaTemaTuueckoe MOJEIUPOBAHUE U JPYrHE€ €CTECTBEHHO-
Hay4YHbIC U TEXHUYECKUE AUCIUIUINHBIL.



4. CTpyKTYypa U coliepKaHHue TUCUUILINHBI
4.1. CTpyKkTypa ¥ CUHMIIIMH

g PacnpeesieHue TPy10eMKOCTH
Pa3nen qaucuMIJIMHBI. = .
o paszjaena (B yacax) o BUgaM y4eOHOM
®opma S5 = Copep:xanue
No . g Y g padoThI .
n/n MPOMEKYTOYHOHN = 8 s CAMOCTOATECJIBHOU
aTTecranuu S = S ROHTAKTHAS pa6oThI
(no cemecmpam) g ax | up | aa6 | KUA CPC
1 2 3 4 5 6 7 8 10 11
1. | Juneiinas anrebpa 16 4 4 - - 8 I[SII};HC()T;)}.I;;‘ISI/II[Z% 1]
2. | Bekropnas anredpa 16 4 4 - - 8 l[;j;nccjﬁﬁ:gl:lg%ﬂ3 2]
AHamuTH4ecKas 1 [1], cTp. 69-103.
3. reoMeTpus 16 4 4 B B 8 Brimonnenne /13 [2]
Brenenue B
4. | MareMaTHYECKUH 16 4 4 - - 8 [2], cTp. 5-44.
AHATS Bemmonuenue U3 [3]
5 HuddepennuanbHoe 29 6 6 B B 10 [2], cTp. 45-100.
" | ICUHCICHUE Brmonaenune 113 [4]
6 Heonpenenennsrit 38 10 10 B B 18 [3], cTp. 25-64.
" | uHTETpaN Beimonnenune N/13 [5]
7 OnpeieeHHBbIH 38 10 10 B B 18 [3], cTp. 65-97.
" | mHTETpaN Brmonaenne /13 [6]
Oyt 6 1 © [4], c1p. 114-146.
8. | HeckoybKUX 18 - - 6
HepeMeHHEIX 1 Bemmonnenune U3 [7]
DK3aMEH BBICTABIISICTCS
1o COBOKYITHOCTH|
PE3YJIbTATOB  TEKYIIETO)
SKsanen 36 B B B 0.4 35.6 KOHTPOJIS yCIIeBaeMOCTH
WIH 10 pe3yJbTaraM
MUCBMEHHON PaboThI 10
9K3aMEHAIMOHHBIM
omreram
Hroro: 216 48 48 — 0,4 119,6
9 0146(;;: e | 64 S e R
A PEHIL Brmonmaenne /13 [8]
ypaBHEHUS
10 EPP?EE;EHZP'IHBIG 36 ° ° 20 [4]. crp. 148-210.
- | ¥P Bermonaenne M]3 [9]
WHTETPaJIBI
11 ;H;J;O]:Ilgliapijme 44 . . - - 20 [4], cTp. 49-97.
+ | DYHEH Beimonnenne U3 [10]
pAIBI 5
DK3aMeH BBICTaBIACTCS
1o COBOKYITHOCTH
PE3YJIbTaTOB TEKYIIETO
KOHTPOJIS
DK3aMeH 36 - - - 0,4 35,6 |ycmeBaeMoCTH WM IO
pe3ynbpTaram
MMACEMEHHOHN PabOTHI IO
JK3aMCHAIMOHHBIM
omeram
Hroro: 180 32 32 — 0,4 115,6
Bcero: 396 80 80 — 0,8 235,2




4.2. ConeprxkaHue pa3iejioB Kypcan (pOpMHPYeMbIX B HUX KOMIIeTeH I

Koapl
No Paznen
KoMnereHnun u | 3Hanusi | YmeHusi | HaBbikn dopmMa KOHTPOJIS
n/m TUCHUTLTAHBI
HHIUKATOPOB
1. Jluneiinas anredpa OIIK-1.1 1.2 1,23 1.2 I3, xomoxsuym Nel,
KOHTpOJbHas paboTa Nel.
2. Bexkropnas anredpa OIIK-1.1 1,2 1,23 1,2 M]3, xonnoxenym Nel,
KOHTpOJIbHAs pabora Ne2.
AHanutndeckas 1,2 1,2,3 1,2 W3, xommoxsmyM Nel,
3. OIlK-1.1
TEOMETPHSL KOHTpOJIbHAas pabora Ne3.
Beenenue B 1,2 1,2,3 1,2 W3, xommoxsmyM Ne2,
4, . OIlK-1.1
MaTeMaTHYECKUI aHAIIN3 KOHTpOJIbHAs pabora Ned.
Jduddepennnansaoe 1,2 1,2,3 1,2 W3, xommoxsmyM Ne2,
5. OIlK-1.1
HCYHCIICHUC KOHTpOJIbHAs pabora NeS.
Heomnpenenennsrit 1,2 12,3 1,2 W3, xommoksmyM Ne3,
6. OIlK-1.1
UHTErpaj KOHTpOJIbHAs paboTra Neb.
OnpenencHABI HHTETPaT 1,2 1,2,3 1,2 W3, xommoksryM Ne3,
7. OIlK-1.1
KOHTpOJIbHas paboTa Ne7.
DYHKIINI HECKOJIBKUX 1,2 1,2,3 1,2 N3, konnokBuym Ne4,
8. OIlK-1.1
TIEPEMEHHBIX KOHTpoJIbHas paboTa Ne§.
9 0146;;: O:PTHIZI:JI'IZHLIG OIK-1.1 H2 h2s H2 W13, xonnoxsuym NeS,
e PeHI ' KOHTpOJIbHAas paboTa Ne9.
YpaBHEHHUS
Kpatnsbie u 1,2 1,2,3 1,2 N3, konnokBuym Neb,
10. | xpuBONHHEITHBIC OIIK-1.1 KOHTpOJIbHAs paboTa
HUHTETpaJIbL Nel0.
Yucnossle U 1,2 1,2,3 1,2 N3, konmokBuym Neb,
11. | ¢byHKINOHATBHBIC PSIIBI OIlK-1.1 KOHTPOJIbHAs paboTa
Nell.

4.3. HaumeHOBaHUe TeM JIEKINi, X cOlepPKaHUe U 00beM BUacax

Ne
n/n

Ne pazgena
JMCIHILIMHBI

HauMeHoBaHue JeKIMii

Tpynoem-
KOCTh(4ac)

1.

1

. Jluneitnas anrebpa. MaTpHIibL.
. O6parHas marpuma.
. CHCTEeMbI THHEHHBIX YpaBHEHHH.

4

. BexTopsl.
. IIpousBeieHuE BEKTOPOB.

. YpaBHEeHUs IPSAIMOM HA IUIOCKOCTH.
. [ImockocTh 1 npsiMasi B IPOCTPAHCTBE.
. IloBepxHocTH.

Bgenenue B ananus.

. YucnoBas nocienoarenbHOCTh. [Ipenen GpyHknuu.
. BeckoneuHo mManas. 1 3amedaTenbHBIN Tpeer.
. HenmpepbIBHOCTS.

. MaremaTH4yeCcKHMii aHAIIU3.

. [Ipon3BoTHBIE 37I€MEHTAPHBIX (QYHKITHH.

. Ilpon3BoiHbIe pa3HBIX HYHKIHH.

. OcHOBHBIE TeOopeMbl AU PEePEHIINATHHOTO HCUHCIICHHS.
. UccnenoBanne hyHKIMH C TOMOIIBIO IPOU3BOTHOM.

. UccnenoBanune hyHKIMH U ITOCTpOEHHE €€ TpaduKa.

. [lonspuas cuctema koopaunat. @opmyna Teitopa.

. Heonpenenennslif naterpan. MUuTerpupoBaHue no 4acTsm.
. MHTerpan ot nocToii paunoHanbHOM ApooH.

. UaTeTpan oT uppannoHaIbHEIX (YHKITUH.

. lHTETpas oT TpUrOHOMETPUYECKON (QYHKITHH.

10

. OnpeneneHABI HHTETPAII.
. CBOJiCTBa ONpe/IeNIEHHOT0 HHTErPaJIa.
. HecobcTBEeHHBIC MHTETPAITHI.

10



http://ee.istu.ru/mod/lesson/view.php?id=12078
http://ee.istu.ru/mod/lesson/view.php?id=12738
http://ee.istu.ru/mod/lesson/view.php?id=12740
http://ee.istu.ru/mod/lesson/view.php?id=12763
http://ee.istu.ru/mod/lesson/view.php?id=12976
http://ee.istu.ru/mod/lesson/view.php?id=13043
http://ee.istu.ru/mod/lesson/view.php?id=13044
http://ee.istu.ru/mod/lesson/view.php?id=13055
http://ee.istu.ru/mod/lesson/view.php?id=13072
http://ee.istu.ru/mod/lesson/view.php?id=13074
http://ee.istu.ru/mod/lesson/view.php?id=13075
http://ee.istu.ru/mod/lesson/view.php?id=13079
http://ee.istu.ru/mod/lesson/view.php?id=14537
http://ee.istu.ru/mod/lesson/view.php?id=14539
http://ee.istu.ru/mod/lesson/view.php?id=14541
http://ee.istu.ru/mod/lesson/view.php?id=14542
http://ee.istu.ru/mod/lesson/view.php?id=14702
http://ee.istu.ru/mod/lesson/view.php?id=14710
http://ee.istu.ru/mod/lesson/view.php?id=14730
http://ee.istu.ru/mod/lesson/view.php?id=14730
http://ee.istu.ru/mod/lesson/view.php?id=14748
http://ee.istu.ru/mod/lesson/view.php?id=14756
http://ee.istu.ru/mod/lesson/view.php?id=14765
http://ee.istu.ru/mod/lesson/view.php?id=14770
http://ee.istu.ru/mod/lesson/view.php?id=14786
http://ee.istu.ru/mod/lesson/view.php?id=14797

4.

HpI/IMGHeHI/IC OIPEACIICHHOIO0 MHTEI'paJia AJid BBIYMUCIICHUA TUIOAaAu U

o0beMa.
5. IlpuMeHeHNe OIpeAeIEHHOTO HHTETpaa.
6. KomniekcHble uncra.
1. ®yHKIMH HECKOIBKIX EPEMEHHBIX. 6
8. 8 2. KacarenpHas 1 HOpMaIb.
3. Oxcrpemymsr OHIL.
Hroro 3a 1 cemectp 48
1. Muddepennmansapie ypaBHeHHs | mopsaka.OgHopoanasie Y.
2. Jluneitapie 1Y 1 mopsnka.
9 9 3. 1Y B nonHeIX nuddepennuanax u 1Y gomycKarore NOHIKEHUE TOPSAKa. 12
' 4. Jlureiiapie /1Y BBICIINX TOPSIIKOB.
5. Jluneitabie HeoqHOPOAHBIC J[Y BBICIIMX MOPSAIKOB.
6. Cucremsl J1V.
1. JIBoitHO# MHTETrpal.
10. 10 2. [lpuMeHeHue ABOMHOTO HHTErpaa. 8
3. TpoiiHoii MHTETpAaI.
4. KpuBonuHeHHbIE HHTETPAJIbI.
1. ITonoXUTeNIbHBIE YHUCIIOBBIE PAIBI.
2. 3HaKoIepeMEeHHbIE YUCIIOBBIE PSIIBL.
11 11 3. dyHKIMOHAJIBHBIE PSBL. 12
4. CrerieHHBIE PSABL.
5. IIpuMeHeHne CTENEHHBIX PSIOB.
6. Psinp1 Dypee.
Hroro 3a 2 cemectp 32
Bcero 80
4.4, HauMeHOBaHHE TeM NMPaAKTUIECCKUX 33HﬂTHﬁ, X COAEPKAaHUEC U 00beM B yacax
Ne Ne pasnena HanmeHoBaHMe NpaKkTHYeCKHX PadoT Tpynoem-
n/n | AUCHUNJIMHBI KOCTh(4ac)
1. Onepaunu Hax Marpuiamu. OnpenenTuTeny.
2. OOpatHas marpua.PemeHre cucteM JHHEHHBIX YpaBHEHHU C ITOMOIIBIO
1. 1 oOpaTHO! MaTpuIsl.Pemenre cucTeM TUHEHHBIX ypaBHEHUH C MOMOIIBIO 4
dbopmyn Kpamepa.
3. Panr marpuisl. PerieHne cucteM IMHEHHBIX ypaBHEeHUH MeTooM ["aycca.
1. JIuHeliHbIE OoTIepaliliy HaJl BEKTOPAMHU.
2. 2 2. CkanspHOoe TpOU3BE/ICHHE BEKTOpOB. BekTOopHOE U  CcMellaHHOe 4
MIPOM3BE/ICHIE BEKTOPOB.
1. IIpsimas Ha wiockocTH. OCHOBHBIE 337]a41 HA TPSMYIO.
3. 3 2. YpaBHEHHs MPSIMOiA M TUIOCKOCTH B ITPOCTPAHCTBE. 4
3. Kpussie Broporo nopsijika. [IoBepxHOCTH BTOPOT'O MOPsIIKa.
1. TIpenen 4UCIOBOM MOCIEA0BATEIHLHOCTH.
4 4 2. MeToapb! onpeiesieH st peAeioB (QyHKINH. 4
' 3. Metoab! onpeieieHus IpeIeioB (GyHKIIHH.
4. Touku pa3pbiBa GYHKIHMU U UX KJIacCU(DHUKALHSL.
1. BripaboTKa TEXHUKH BBIYHUCIICHHS PONU3BOIHBIX. 6
2. TlpomsBoxnast obparHoW ¢yHkiuu. [Ipom3BoaHble (YHKIMH, 3aKaHHBIX
HESIBHO U TIapaMeTPUUYECKH.
3. l'eomerpuyeckuii 1 MEXaHUYECKHH CMBICT IPOn3BOAHON. [nddepeniman u
5 5 ero npumeHenue. I[loBropHoe anddepeHpoBaHue.
' 4. OcHoBHEIE TeopeMs! quddepennnansaoro ucunciaenus. [Ipasma Jlomurans.
1. Uccnemoanme ¢(yHKIM Ha 3KkcTpeMyM. Hambombpimee M HamMeEHbIIEe
3HAa4YeHHS HETIPEPHIBHOM Ha OTpe3Ke (PYHKITHH.
2. Obm1ast cxema MCCIeI0BaHUS U TOCTPOCHHE TPaPHKOB.
3. I'paduku byHKIMI B MOIPHO# cucteMe koopauHat. Popmyiaa Teiopa.
1. Heonpenenennsiii naterpait. [lonsenenue mox 3Hak auddepeHnuana. 10
2. lHTeTprpOBaHe TI0 YaCTSM.
6. 6 3. UHTerpupoBanue panroHaibHON IpoOH.
4. NHTerpupoBaHue UppalMoHaIbHBIX (QyHKIHH.
5. MnTerpupoBanue GyHKIMH, COAECPIKAIMX TPUTOHOMETPUYECKHE (DYHKIHH.



http://ee.istu.ru/mod/lesson/view.php?id=14805
http://ee.istu.ru/mod/lesson/view.php?id=14805
http://ee.istu.ru/mod/lesson/view.php?id=14829
http://ee.istu.ru/mod/lesson/view.php?id=15082
http://ee.istu.ru/mod/lesson/view.php?id=15104
http://ee.istu.ru/mod/lesson/view.php?id=15117
http://ee.istu.ru/mod/lesson/view.php?id=15170
http://ee.istu.ru/mod/lesson/view.php?id=15241
http://ee.istu.ru/mod/lesson/view.php?id=15247
http://ee.istu.ru/mod/lesson/view.php?id=15267
http://ee.istu.ru/mod/lesson/view.php?id=15278
http://ee.istu.ru/mod/lesson/view.php?id=13072
http://ee.istu.ru/mod/lesson/view.php?id=14710

1. ®opmyna Hetorona-Jleiiounna. [Ipumenenne onpeaenéHHbIX UHTETPaIoB K 10
BBIYMCIICHHIO TUIOMIAAEH IIIOCKUX (uryp.

2. HecoOcTBeHHBIE HHTETPAHI.

3. IlpuMeHeHNe OnpeAeIEHHBIX HHTETPAJIOB K BBIYHCICHHIO 00BEMOB TeEll.

4. OnpeneneHue U BBIYUCICHNE JTTHHBI IYTH IIOCKOH KPHBOIL.

5. KomniiekcHbIe gucTa.

1. ITpenen ®HII u ux gacTHBIe pon3BoaHbE. JJuddepennmarn. 6

2. KacarempHast m HOpMmamb. ['pamuent. IlpowsBomgHas 1o HampaBIICHHIO.
YacTHbIE TPOU3BOAHBIC BBICIINX MOPSIIKOB.

3. Okcrpemymbl GHII.

Hroro 3a 1 cemecTp 48

1. Y c pazpemnsroumucs nepeMenHsMA. OqHopoansie Y.

2. Jluneitapie 1Y 1 nopsaka. 1Y Bepuymm.

3. 1Y B nonueix muddepenimanax u Y HonycKaroye NIOHWKEHUE MOPsIKa.
4. Jluneiinbie ogHOpoaHBIE JIY ¢ MOCTOSHHBIMU KO3 DUIICHTAMH. 12
5

. Jluneitapie HeogHOPOAHBIC [IY ¢ MOCTOSTHHBIME KO3 dHLIneHTaMU.
6. Cucrems! nrHEHHBIX 1Y ¢ MOCTOSHHBIME KO3 PHUIUCHTAMH.

. MeTozp! BEIYHCIEHHS ABOIHBIX HHTEIPAJIOB.

. [IpumeHenne qBOMHOIO UHTErpaa.

. MeTozp! BEIYHCIEHHS TPOWHBIX MHTETPAIOB 1 UX IIPUMCHEHHE.

. MeTo/ibl BEIUNCIICHHS] KpUBOJIMHEHHBIX HHTETPAJIOB U UX NPHMEHECHHE.

10. 10

ITonoxurenbHble YucaOBbIE psaabl. [Ipu3HaKKU CXOIUMOCTH.
. 3HaKOIIEpEeMEHHBIE YHCIIOBBIE PAIBI.

. ®yHKuMOHaNbHbIE psiabl. O0JIaCTh CXOTUMOCTH.

. CreneHHsle pansl. Paguyc cxoqumocTH.

. Psan Teiinopa. IIpuMeHeHue cTENEHHBIX PAIOB.

. Papnp1 Oypee.

11. 11 12

CURWNRAWNE

Hroro 3a 2 cemecTp 32

Bceero 80

4.5. HaumeHoBaHue TeM J1a0opaTOpHBIX padoT, MX coJep:KkaHue U 00beM B Yacax

JIaGopatopHble pabOThl yUeOHBIM IUIAHOM HE MPEAyCMOTPEHBI.

5. OuneHoYHble MaTepHaJbl ISl TeKyUIero KOHTPOJS YCHeBAeMOCTH M MPOMEKYTOUYHOM
aTTecTalMy Mo JMCHUIIUHE

[t KOHTPOJIA pe3yabTaTOB OCBOEHUS TUCIUILIMHBI TPOBOISATCS

- KOHTpOJIbHBIE paboTHI B popMe Tecta (1 K/p Ha KaxIyro TeMmy, Bcero 11):
1. Jluneiinas anrebpa

Bexropnas anrebpa

AHanuTHYeCcKasi TEOMETPHUs

Baenenre B MaTeMaTHYCCKUM aHATN3

JuddepernnanbHOE HCUNCITICHIE

Heonpenenensslil uaTErpan

OmnpeneneHHbIi HHTErpa

@OyHKINY HECKOIBKUX EPEMEHHBIX

© LN~ WN

OObIkHOBEHHbIE U (epeHInaTbHbIE YPABHEHUS
10 KpatHble 1 KpUBOIMHEWHBIE HHTETPaJIbI

11. Yucnossie 1 GyHKIHMOHATBHBIE PSIIBI

- KOJUIOKBUYMBI (110 4 1 2 KOJIJIOKBUYMa B Ka)KJJOM CEMECTPE, BCETO 6):
1. Jluneiinas anrebpa. BexropHas anrebpa. AHaIUTHYECKAst TEOMETPHS.
2. Bgenenwue B MmaTemarnueckuii aHanm3. JluddepeHnnansHoe HCUHCTISHHUE.
3. Heomnpenenennsiii uaTerpan. OnpeneieHHbINA HHTETPal.
4. ®OyHKUMU HECKOJBKHUX MEPEMEHHBIX.


http://ee.istu.ru/mod/lesson/view.php?id=14797
http://ee.istu.ru/mod/lesson/view.php?id=15082
http://ee.istu.ru/mod/lesson/view.php?id=15117
http://ee.istu.ru/mod/lesson/view.php?id=15170
http://ee.istu.ru/mod/lesson/view.php?id=15247

5. OObikHOBeHHbIE N dhepeHInaIbHbIE yPaBHEHHUS.

6. Kparusie u kxpuBOJIMHEHHBIE HHTErpabl. UNCIOBEIE H (DYHKLIHOHAIBHEIE PSIIBL.

- 331a10TCsl MHMBUIyalIbHBIE qomalnnue 3aganus (M3, mo 1 Ha xaxmayro temy, Bcero 11):
1. Jluneiinas anreGpa. [1]

Bexkropnas anre6pa. [2]

Amnanutnueckas reomerpus. [2]

BBenenune B MaTeMaTHdeckuii anamus. [3]

Juddepennnanbraoe ncaucienue. [4]

Heonpenenennsiit unterpai. [5]

Onpenenennblit uHTErpa. [6]

DYHKIUU HECKOJIBKHUX TIEPEMEHHBIX. [7]

©wNoe kWD

OG6bikHOBeHHBIE T hepeHIManbHble ypaBHEeHUSL. [8]
lO Kpathble 1 KpuBOIHHENWHBIE HHTErpasbl. [9]

11. Yucnossie u hpyHkuroHanbHbie psaasl. [10]

-3K3aMCH.

Ipumeyanue: OneHOUYHBbIC MaTepHanbl (THIIOBBIC BapUAHThI TECTOB, KOHTPOJBHBIX pabOT u 1p.)
IPUBECHBI B IPUIIOKEHUU K paboyell mporpaMme AUCLHUILINHBL.

HpOMe)Ky'TOIIHBIe aTTcCTalluu 110 H'TOIraM OCBOCHMA AU CLHIIIINHBI —9K3aMeH/PK3aMeH/>K3aMeH.



6. YueOHO-MeTOANYECKOE U HH(POPMAIIHOHHOE 00ecTeyeHne U CIMIIHHBI

a) OCHOBHAS JIUTEepaTypa

. Beicias maremaruka. Tom 1. JIuneitnas anreOpa. BekTtopHas anreOpa. AHanuTHYECKass T€OMETPHUS
[DnexTponHsIit pecypce] : yueOnuk / A. I1. T'ocmomapukos, E. A. Kapriosa, O. E. Kapnyxuna, C. E.
MancypoBa ; mox pea. A. Il. T'ocnmomapukoB. — DJeKTpoH. TekcToBbie aaHHble. — CIIO. :
HanmonansHelii MUHEpaibHO-ChIpheBON yHUBEpcHTET «I opHbIit», 2015. — 105 ¢. — 978-5-94211-
710-8. — Pexwum gocryma: http://www.iprbookshop.ru/71687.html

. Beicmiast matremaruka. Tom 2. Hauano marematudeckoro ananmza. JuddepeHnmanbHoe HCUUCIICHNE
GYHKIMA OJHOW MEPEeMEHHOW W ero MPUJIOKEHUs [DJIeKTpOoHHBIN pecypc] : yuebnuk / A. I
INocniogapuxos, U. A. Bonsiackasi, O. E. Kapnyxuna [u ngp.] ; mox pea. A. Il. I'ocnonapukoB. —
DNeKTpoH. TekcToBble AaHHbIe. — CII6. : HarmoHanbHBIH MHUHEpaIbHO-CHIPHEBON YHHUBEPCUTET
«lopmerity, 2015. — 104 c¢. — 978-5-94211-711-5. — Pexum  nocryma:
http://www.iprbookshop.ru/71688.html

. Beicimas matematuka. Tom 3. DnemeHTsl Boiciier anreOpbl. HTerpanpHOe ncUnciaeHne GyHKInH
OJIHO MEePEeMEHHOM U ero MPHIoKEeHUs [ DNeKTpoHHBIN pecypc] : yueOnuk / A. I1. 'ocnonapukos, B.
B. UBakun, M. A. Kepetiuyk [u ap.] ; mox pen. A. Il. ['ocnogapukoB. — DJIEKTPOH. TEKCTOBBIE
nanusle. — CII6. : HanmonansHbI MUHEpallbHO-ChIPbeBOW yYHUBepcUuTeT «l opHbrity, 2015. — 102
€. — 978-5-94211-712-2. — Pexum noctyna: http://www.iprbookshop.ru/71689.html

. Beiciiass matematuka. Tom 4. Jluddepenuumanbubie ypaBHenus. Psanel. Paner @ypee u
npeobpazoBanue Pypoe. Anddepenimansaoe 1 HHTETpaATbHOE UCUNCIIEHUE (YHKIIMNA HECKOIBKIX
nepeMeHHbIX. Teopust monst [Dnekrponnsiii pecypc] : yueOnuk / A. II. ['ocomapukos, M. A.
3auenun, I'. A. Konton [u np.] ; nox pea. A. Il. ['ocriogapukoB. — DIIEKTPOH. TEKCTOBBIE JAHHBIE.
— CII6. : HarmoHanbHbl MUHEpaJIbHO-CBIPbEeBOI yHUBepcUTeT «I opHbIi», 2015. — 213 ¢. — 978-
5-94211-713-9. — Pexwum noctyna: http://www.iprbookshop.ru/71690.html
0) 10MOJIHUTE/IbHAS JIUTepaTypa

. Pazymeiiko B.I'. luddepennmanbaoe ucurcienne GyHKIUNA MHOTUX MEPEMEHHBIX [DNEKTPOHHBII
pecypc] : kype nekmuii / b.I'. Pazymeiiko, U.C. Henocekuna, JI.P. Kum-TstH. — DnekTpoH. TEKCTOBBIE
nanaeie. — M. : M3parensckuii JJom MUCuC, 2017. — 57 ¢. — 978-5-906846-74-7. — Pexum
noctyna: http://www.iprbookshop.ru/71674.html

. Canumze H.B. Jluddepennmanbioe ucurcieHue B ciaydae (QYHKIUU HECKOIBKUX TMEPEMEHHBIX
[DnexTponHbIit pecype]| : yueOHoe mocodbue / H.B. Canumze, I'.B. SIkyHuHa. — DNEKTpOH.
TekcToBeie gaHHble. — CII6. : Cankr-IleTepOyprckuii rocyaapCTBEHHBIM apXUTEKTYpHO-
cTpoutenbHbIid yHuBepcuteT, I6C ACB, 2016. — 76 ¢. — 978-5-9227-0668-1. — Pexxum nmocryma:
http://www.iprbookshop.ru/66833.htmi

B) METOAMYECKHE YKAZAHUS

NunuBunyanpHbIe 3aaHUs 1O BBICIHICH Martemarnke: yde0. mocodue. B 4 4. Y. 1. Jluneiinas u
BEKTOpHas anredpa. AHanutudeckas reomerpus. uddepennnanbHoe ucuuciaeHune GyHKIUN 0HOMI
nepemenHoil / A. I1. Pabymko u ap. — Munck: B mk., 2013. — 304 c.

. IaauBuayanbHble 3a/laHus O BhICIIEH MareMaTtuke: yueb. mocooue. B 4 u. U.2. KommiekcHbie
yucia. HeompenenenHnele W ompeneneHHble WHTErpaibl. DYHKIUU HECKOIBKHUX TEPEMEHHBIX.
OO0bikHOBeHHBIE MU depeHranbable ypaBHenus / A. 1. PaOymxko [u ap.] — Munck: Bpim. mik.,
2014. - 396 c.

r)nepevyeHb pecypcoB HHGOPMAIHMOHHO-KOMMYHHKAIMOHHOM ceTH NHTepHeT

1. DnexTpoHHO-OMOMHOTEYHAS cucremMa IPRbooks. — Pexum JIOCTYTIA:
http://istu.ru/material/elektronno-bibliotechnaya-sistema-iprbooks

2. DneKkTpoHHBIN KaTanor HaydHou 6uommoreku VI TY umenn M. T. Kanamaukosa Web UPBUC. —
Pexum JOCTYyTIA: http://94.181.117.43/cqi-



http://www.iprbookshop.ru/71687.html
http://www.iprbookshop.ru/71688.html
http://www.iprbookshop.ru/71689.html
http://www.iprbookshop.ru/71690.html
http://www.iprbookshop.ru/71674.html
http://www.iprbookshop.ru/66833.html
http://istu.ru/material/elektronno-bibliotechnaya-sistema-iprbooks
http://94.181.117.43/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=IBIS&P21DBN=IBIS

bin/irbis64r_12/cqiirbis_64.exe?LNG=&C21COM=F&I21DBN=IBIS&P21DBN=IBIS
HanmonanwsHas anextponnas oubauoreka. — Pesxxum moctyma:http:/H36.pd

MupoBas uudpoas 6ubmuoreka. — Pexxum nocryna: http://www.wdl.org/ru/

Hayunas snekrponnas 6udnunoreka eLIBRARY.RU — https://elibrary.ru/

XKypnan «Teopust BepoATHOCTEH U ee MpuMeHeHHs». — Pexxum noctyna: http://www.mathnet.ru/tvp
OtkpeiToe obpazoBanue. Kypcol Bemymnux By30B Poccun. — Peskum mocryma:https://openedu.ru/
EnunHoe okHO nocTyna k oOpa3oBateinbHbIM pecypcam.— Pexxum nocryna: http://window.edu.ru/

. Hayunas snextponnas 6ubnmnoreka. — Pexxum gocryna: https://elibrary.ru

10 The R Project for Statistical Computing. — Pexxumunocryna: https://www.r-project.org/

©oOoNO AW

/1) JULNEH3MOHHOE U CBOGOHO PACIPOCTPaHsieMoe MPOrpaMMHOe oDecrieYeHue:

1. Microsoft Office Standard 2007 (JTutienzuonuoellO).
2. Doctor Web Enterprise Suite (JIutiensuonnoellO).
3. Cratuctnueckuii maketR/RStudio (CBoboaHo pacrnpoctpansiemoe [10).

7. MaTepI/Ia.ﬂbHO-TeXHI/I‘{eCKOC odecneyeHue AUCHHUIIINHBI:

1. JlekimoHHbIe 3aHATHS

Y4eOHble ayAUTOPUM JUIS JICKIIMOHHBIX 3aHSITUNA YKOMIUIEKTOBAaHBI MEOEIbl0 U TEXHUYECKUMU
cpeacTBaMu  O00ydeHUS(TIPOSKTOp, 3KpaH, KOMITBIOTEP/HOYTOYK), CIIyXaIlUMH Ui TPEICTaBICHUS
yueOHoI nHpopMaluu OOIBIION ayAUTOPHH.

2. IlpakTtuyeckue 3aHATHSL

Y4eOHbIe ayAUTOPHH AJIs IPAKTUYECKUX 3aHATHI YKOMITJICKTOBAHbI CIICUATM3UPOBAHHOM MeOeIbIO
U TEXHUYECKUMU CPEACTBAMU OOYUEHHUS.

3. CamocrosTenbHas paboTa

[TomenieHus 115 CaMOCTOSITENIbHOM paboOThl OCHALIEHBI KOMIIBIOTEPHON TEXHUKOI € BO3MOXKHOCTBIO
HOJKIIOUEHUs K ceTH «VIHTEepHeT» U JOCTYIIOM K 3JIEeKTPOHHOM HHPOPMALIMOHHO-00pa30BaTeIbHOM cpeie
B® ®T'BOY BO «MxI'TY umenn M.T. KananrHukoBay:

- TOMELIEHHUs JUIsI CaMOCTOSTENIbHOM paboTel oOydarommuxcs (ayaNe 224, anpec: 427430,
Y amyprckas Pecnybnuka, r. Borkunck, yn. ILU. Illysanosa, 1. 1).

[Tpu HEeoOxoaMMOCTH paboydasi mporpaMmMa JUCHUIUIMHBI (MOIYJIs1) MOKET ObITh afanTUpOBaHa AJs
oOecrieyeHnss 00pa30BaTENbHOIO IMpollecca MHBAIUAOB W JIMII C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3/10pOBbs, B TOM UHUCIIE A O0Oy4yeHHUs! ¢ IPUMEHEHUEM JIMCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHH.
s aroro Tpebyercst 3asiBI€HUE CTYyJEHTa (ero 3aKOHHOTO MPEACTABUTENS) U 3aKIIOYEHHE TCUXO0JI0ro-
MeauKko-tieaarorundeckoit komuccuu (ITMIIK).


http://94.181.117.43/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=IBIS&P21DBN=IBIS
http://нэб.рф/
http://www.wdl.org/ru/
https://elibrary.ru/defaultx.asp
http://www.mathnet.ru/tvp
https://openedu.ru/
http://window.edu.ru/
https://elibrary.ru/
https://www.r-project.org/

JIner cornacoBanusi paboyeil NporpaMMbl JMCHHUILIMHBI (MOAYJIsA) HA y4eOHBIH o
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(noonuce u dama)

2021 - 2022
2022 — 2023
2023 — 2024

2024 — 2025




IIpunoxenune k padboueii nporpamme
AUCHUIUIAHBI (MOIYJIs1)

MWHOBPHAYKHN POCCHUA
BortkuHckuii puman
denepanbHOTO TOCYIAPCTBEHHOTO OOKETHOTO 00pa30BaTEIIHLHOTO
YUPEKICHUS BBICIIIETO 00Pa30BaAHMS

«>xeBCcKui rocy1apCTBEHHBIN TeXHUUEeCKN yHuBepcuTeT uMeHn M. T. Kanamuaukosa»
(B® ®I'bOY BO «MxI'TY umenu M.T. KanamHukoBa)

OuneHoYHbIE CPpeCTBA
0o AMCIMIIJINHE

Briciias MaTeMaTuka
(HaMeHOBaHHE — IOJIHOCTEIO)

HampaBlieHUE (CIEeUaTbHOCTh)

24.05.01 «ITpoexkTupoBaHue, MPOMU3BOJACTBO U DKCIUIYATAIIMSI PAKET U PAKETHO-
KOCMHYECKHUX KOMILIEKCOB)

(1udp, HAMMEHOBAHUE — MTOJIHOCTHIO)

HaIMpaBJIEHHOCTH (MTPOUIIb/IporpamMma/crieiuanTn3arus)

«PakeTHO-KOCMHYECKHNE KOMITIO3UTHBIC KOHCTPYKIIUM))

(HaMMEHOBaHUE — MOJHOCTHIO)

ypOBEHb 00pa3oBaHUs
CICIINAJINTCT

dbopma oOyueHus

O4YyHas
(O4Hast, OYHO-3204HAST UITH 3209YHAS)

06]]_[8.}1 TPYAOCMKOCTb JUCHHUIIJIMHBI COCTABJIACT ﬂ3a‘{CTHHX CIAHUI]






1. OueHovHble cpeacTBa

OnenuBanue (GopMupoBaHUE KOMIETSHIIMA MPOU3BOJUTCS HA OCHOBE pPE3yJIbTaTOB OOYUYCHUS,
MIPUBEJEHHBIX B 1. 2 padoueit nporpammbl 1 POC. CBs3b pa3ienoB KOMIICTCHIIMN, HHIUKATOPOB U (popm
KOHTPOJISI (TEKYILEro U MPOMEKYTOYHOT0) YKa3aHbl B Ta0yuie 4.2 paboueit mporpaMMbl TUCITUTLIAHBI

OrneHoYHBIE CPECTBA COOTHECEHBI C pe3ylbTaTaMu OOy4YEHHS MO JUCUUIUIMHE M WHIUKATOpaMu
JIOCTH>KCHHS] KOMIIETEHIIMI MPECTaBICHbI HUXKE.

@opMBI TEKyIIero U

peHICHU NHXKCHCPHBIX

BO3HHUKAKOIINX B XO0A€ HpO(beCCPIOHaJ'ILHOﬁ JACATEIBbHOCTH, N

Ne | Koabl koMneTeHIH PesyabTaTt 00y4enns
n/n U HHIUKATOPOB (3HaHUs, YMEHUS U HABLIKU) TPOMEAYTOTHOTO
KOHTpOJIst

1. OIIK-1. CrocobeH | 31. OCHOBHBIC TIOHSTHSA, YTBEPKICHIS U METOJBI PEIICHHUS | - KOHTPOJIbHAs padora
MIPUMEHSTD 3amad = B oOmact  (QyHZAMEHTANbHBIX  Pa3lelOB (1 x/p Ha KaXAyIO TEMY,
€CTECTBCHHOHAy4YHbIC | MAaTEMaTHKH:  JIMHEHHas  anreOpa,  aHaIWTHYECKas Bcero 11);
U OOUICHH)XEHEpHBIE | TEOMETPHs, MaTeMaTHYECKUil aHanu3, TudQepeHranbHbIe | - KOMIOKBUYM
3HAHWA, METOJIbl | YPAaBHEHUS U PSIBL (mo 2 KO/IOKBHyMa B
MaTeMaTU4eCcKoro 32. MeTOoAbpl MaTeMAaTHYCCKOW OOpabOTKHM U aHaiu3a KaXJIOM CEMECTpe, BCEro
a"anusa M | pe3yJbTaTOB YUCICHHBIX U HATYPHBIX SKCIIEPUMEHTOB 6);
MOJEIUPOBAHU, V1. neMoHcTpupoBaTh 0a30Bblc 3HaHUS B 00J71acTH - UHAUBUAYyaJbHbIE
TCOPETUYECKOTO u MareéMaTukKu W NPUMEHATH METOAblI MATEMATHYCCKOTO JOMAIITHUEC 3aJaHUsA
OKCIIEPUMEHTAJIBHOIO | aHanu3a B Npo(ecCHOHANBHON NeaTebHOCTH, (M3, o 1 Ha kaxayro
HCCIIEIOBaHUSA st | Y2. BBIIBHTH €CTECTBEHHOHAYYHYIO CYIIHOCTH IpoOieM, Temy, Bcero 11)

3am1a4 NpUBJIEYbs  JUII WX  PEHICHUS  COOTBETCTBYIOIIUH
npodeccrnoHaNbHOM MaTeMaTH4eCKUH armmapar; - OK3aMeH (B KaXI0M
JEATEIBHOCTH VY3. aHanM3upoBaTh HAyYHO-TEXHHUYECKYIO HMH(pOpMmanuio, | ceMecTpe, Bcero 3)

H3y4aTh OTEYECTBCHHBIN U 3apYOCKHBIN OIBIT 10 TEMATUKE
UCCIIe/IOBaHNS;

H1. cbopa u aHanM3a nHpOpMaIUN o
€CTeCTBCHHOHAYYHOW MPOOIEeMaTHKe, a TaKKe IMOMCK U
0T0Op MHPOPMAIUH B TII00ATBHBIX CETAX

H2. npumMeHeHus: MaTeMaTUIeCKOro anmapara Jist
peleHust 3a1a4 MPUKJIaJHOTO XapaKkrepa.




TunoBble 3aJaHus 1)1 OUCeHUBAHUS GOPMHUPOBAHHMS KOMIIETCHIIM A

Haumenoganue: KOHTpoJbHAsA padoTa
Ilpeocmasnenue 6 @OC: oO6pa3ibl BAPUAHTOB 3aJaHUI
Ooépa3zubl éapuanmoe 3a0anuii:
KonTpoabHas padora Nel

1. Yucna aij, coCTaBIsOLINE MATPHUILY, HAa3bIBAIOTCS €€ ... .
2. IlpsmoyronbHas TabIULA YHCEIN, COASPIKALIAs M CTPOK M N CTOJIOLIOB HA3BIBACTCS ... .
3. Marpuna A umeer pa3mepHocTb 3x2, maTpuiia B — 2x4 u matpuna C — 3x4. Torna CymiecTByer npou3BeJeHHE MATPHLI ...
iv - - -
1.CB 2. AC 3. AB 4.BC

35 e, ()
= B= =
4.  Ecmu [3 -1, -1/, 1 JTorzma snemeHT BTOpO#i cTpoKH nepBoro cronbdia Matpuisl D=AC+3B paget ...

1-2Y vy ]7[ 9 ]
5. Ecm [M 3 ][ =5 =15/, To 3HaYEHUE BBIPAXKEHUS Xty PABHO ...

17
6. Ecm (2 15 J, TO oOpaTHasi K Heil Matpuna A-1 paBHa ...
1 1

o iile e Lreme 5
Iy 2.0-2 1 3.0 -2 1 4.\ ~7/a 1

7.  Ecnm A-xBanapaTHas Matpuia BToporo mnopsiaka u detA=3, to det(-3A) paBeH...
111
1 -1 2
8. Ompenemurens |1 3 -1

a8 15

TI0CJIC IPUBEACHUSA K TPEYTOJIBHOMY BULY MOKHO 3aIicaTh Kakx ...
11 1 11 1 121
0-2-1 0-2 1|{™ 12
01 1 00 -1 3. -1

111
02 -1
00 2

- -

1.
11x+9y—-3z=4,
10+5z=0,
9.  Peulenue cuCTeMbI IMHEHHBIX ypaBHeHH | 7V +4z= -1  muMeer BH] ...

2. 4.

. . .
1. (-1;-1;2) 2.(1;1;-2) 3.(-1,1;-2) 4.(-1;-1;-2)
X+y-2z=-1,
[ 2x—-y+z=3,
10. Cucrema ypaBHeHHii | 4x+y+az=1 pMeeT OECKOHEYHO MHOTO PEIIEHHH, TOrja 3HaUCHHUE TTapaMeTpa a PaBHo ...

KonTpoabnas padora Ne2
1. Mans1 BexTOpH! /Eé =B un A_}C =(2; —4;8). Ecxm rouxn A, B u C niexxat Ha ofJHOH NPSIMOH, TO cCyMMa o+ |B paBHa ...
2. Eciu B mapamenorpamme ABCD 3a/1aHbl aé =2;-1 4),C_-5 =(=3,2;1), AG; -3, -2 10 CyMMa KOOpJMHAT TOTKH C papHa ...
3. Jlansi Tpu Bexropa: d =(=2;0; =3) b =(0; - 1;1) y € =(—4; = 3; = 3). Torna sexrop 28 +Ab = C =0 npn)'t DABHOM ...

—
— —

4. Jlan tpeyronsank OAB. Touka C siBnsercs cepentoi otpeska AB. Bexropst 04 =(—1,2;3) OB =(3; = 2;5) Torna sextop OC nmeer

KOOD/HHATHI ...

-+ - —+
5 Eemd b= 5‘\‘{?, [d@=20u |D| =0,5, toraa yron Memﬁf BEKTOPaMH a ub PaBeH ...

o 3m T
Tt 2T e wl oanm

KonTpoabnas padora Ne3

1. Paccrosame ot Toukn M(3;2) no mpsimoit 3x-4y+14=0 pasHo ...
-
2. Ecmu mockocts x+By+Cz+D=0 npoxoaut depes Touky M(2;3;1) nepnemmukymspro Bexropy /1 = (1i2i - 3), TO 3HaueHue D paBHO ...
3. Imockoctu 6x-By+3z-15=0 u Ax+6y-z=0 napauiensusl, To cymma A+B paBua ...
i 24yt +2y-8=0
4. Pamuyc OKpyKHOCTH, 3a/aHHo# ypaHennem X TV y , paBeH ...
ESaa
5. Dkcuentpucurer KpuBoii 16 9 paBeH ...

KonTpoabHas padora Ned
Ve>0, AN Vn>N=2> |uy|>e

1. Ecnu nmocienoBaTeIbHOCTh UN TAKOBA , 4TO

TO ...
- lim u,=01{" lim up=c (% lim u,=o00{" lim u,=1
= e 2.n—n0c LN+ oc LN
2 n
-2n+
lim [ n2 2n+3 J _ A
2.Ecmmn= =\ n°—4n+5 , TO 3HaYCHHE A PaBHO ...
‘ [ 2 4
lim - 3
3.3navenne ¥~ 1\ 1 =X 1-x* ) pasmo ...
1
f( ) =3 2x—5 +3 _ o
4. T dynxmun T LK TOYKa X = 2,5 ABISIETCS TOUKOH ...
- i i i
1. HenpepBIBHOCTH 2. pa3psIBa BTOPOTo pojia 3. yCTpaHHMOTO pa3spbiBa 4. pa3pbIBa [IEPBOTO pojaa

lim ——==0
5. Ecin D':'(X:' " IB (K} IIBE OECKOHEYHO Malble, TIPH ATOM X ~* ¥g Bx) , TO TOBOPAT, YTO ...

1. IB OeckOoHEeuHO Masiasi 6oJiee BBICOKOTO MOPSIIKA, YeM o
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2. & Geckoneuno Manas Gonee BHICOKOTO MOPSIKA, UeM IB
3.0 u IB - GECKOHEYHO MaJible OHOrO MOPsIaKa

4. XX GeckoHeuno Mayias Gojee HUBKOrO MOpsIJIKA, YEM IB
KonTtpouabnas pabora Ned

1. Npowussonnas pynxuun ¥ =5 in(x* +3) YIMEET BUJ ... 1. cos2x O 2. 2XCc0s(x2+3) O 3. —2xcos(x? +3) C 4.cos(x?+3)
C 26
2. Ilpou3sBopHas 1Mo nepeMeHHo! X HYHKILHH Y, 33JaHHON [TapaMeTPUIeCKUMHU ypaBHeHHAMHU x=In(1+t2), y=t-arctgt, paBHa ... 1t
L i
2 4. 1+12

3. 3HaueHue MPOU3BOIHOM BTOPOro Hopsiaka GyHKIHH y=e2XcosX npu Xx=0 paBHa ...
i i i i
1.-3 2.3 3.2 4,-2
4. YpaBHeHHe KacaTenbHoI K rpaduKy QYHKIE y=XtgX, TPOBEIEHHOI B Touke ¢ abemmccoit X0= TT, mMeer Bux ...
i i i —

1.V=T1'2x 2¥=x—T 3¥=m 4. y=Tx— T

5. lyctsl) dpynkimu f(x) u g(x) auddeperunpyems! Ha (a; b), 2) g')=0 Vxe€la; b],
fib)-fla)y _ flo

Jdeela; b)) —————— ="
Torza gby—gla)  g'(c) , ecnu K BBILIE yKa3aHHBIM 2-M TPEOOBAHHSAM J00ABUTH TPETHE: ...

. .
1. fl) =g Vx€la; bl 2. gynkunm f(x) 1 g(x) HenpepsIBHEI Ha [a; b] 3. ynxunu f(x) 1 g(x) orpaHndeHs! Ha [a; b]
gla) = g(b)
KonTtpoJsbHas padora Ne5S (2 yacrsp)
_x-1

1.  Touxa X0=-1 mns rpacduxa GyHKIUH / X+1 sBusieTcs TOUKOIA ...
y= —%)<2+2)<+In(2—)<)+i

2. KommuecTBo TOUeK 3KcTpeMyMa QyHKIUH 2 PaBHO ...
_x*+2x-3
3. YpaBHeHHe BEpTUKAILHOH aCHMIITOTHI Tpaduka GyHKIHI X+2  uMeer BHL ...
4.  Tlonspusiii paguyc IT Touku M(20;21)paBeH ...
5. Ecmn f(x)=a0+al(x—1)+a2(x—1)2+...f(x)=a0+al(x—1)+a2(x—1)2+... dopmyna Teinopa wrst pyrxnnn f(x)=sqrtx+3f(x)=sqrtx+3, To 3HaUeHNE
BBIpaXkeHUs 6482 paBHO ...
KonTpoabnas padora Ne6
1. Heomnpenenénneiii uuTerpan f * - cosxdx paBeH ...
- . . . v . .
1. xsinx —cosx+C 2. xcosx +sinx+ C 3. xsinx +cosx+C 4. xcosx —sinx +C
2
2. Heompenenennsrit uuTerpan 1m0 oo MPEICTaBUTH KaK ...
2
wfl—x2 = x“dx T - xdx -2 xdx -2 x2ax
= I L e PR =
3. Heonpenenénnsrit naTeTpan f In(1 = xjax paBeH ...
- [ _ X_z) I i«
Ld-ond-o+a-0+c 27T METOYET g DN -0 - - D+C T 4 (= DInL -0 - x+C
POO __ CHx+2
4, Paznoxxenue 1poOHO-paMOHANBHOM QYHKIMN Qe (x-DeE+1) Ha MPOCTHIE APOOU HAJI TOJIEM BELIECTBEHHBIX YHCEN HMEET BUTI ...
1 xel 2 L @& 2 o« i L, 1!
Lox-1 %+ 2. %71 P4l 3. x-1 KP4l 4, x=1 P41
5. Wurerpan [sinx—cosxsinx+1dXnpuBoIuTCs: K HHTErpaity OT PalHOHANbHOM apo6u 2[t2+2t—1(t+1)2(1+t2)dt2 ¢ moMoIIB0 3aMeHb! ...
a. cosx=tcosx=t b. sinx=tsinx=t C. tgx=ttgx=t d. tg(x/2)=t
KonTpoabnas padora Ne7
e
10 X g
1.  Onpenpenéuusblii uHTErpax “1 X  paBeH ...
3 sinx dx

2. 3uHauyeHue WHTErpana L cos’x  paBHO ...
Jmna gyru kpusoit Y2=x3 ot touku O(0;0) mo rouku B(4;8) pasHa ...

w

4.  Ilnomanp GuUrypsl, n300pakeHHOIH Ha PUCYHKE, OTIPEJIENACTCS HHTETPAJIOM ...

i RPN o i Y ’
1.'[‘—1(1+x Ydx 2.‘[1(2 x7)dx 3. 11(24—)4 ydx 4.'[1(—x + Ddx

5. Ilnomans GuUTryphl, OrpaHUYEHHON Mapabonoi Y=-X2+4X+5 u ocpio OX, paBHa ...

KonTpoabnas padora Ne8
X =2y

1. Monyns pa3sHOCTH MOBTOPHBIX NPEIETOB (HYHKITHU " 2y=x+x3 4y B TOUKe (0;0) paBes ...

2.t

2

4.
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2. Yacrnas nponsoxHas ¢pysKimn 7 =¥ + o nepemenHoii y B touke M(0;1) pasHa ...
Pum.
Ecnu ¢yHkums ulxy)=cos2x =) ++/x , TO 3HAYCHHE e& YACTHON mpon3BoxHoii 9v° 2 paBHO ...
— il
Ipanuent dynxiuu U =Xy~ + In32)  Touxe M(0;2;1) mmeer BHT ...

o — 2
Harnpasnenue HanoObicTpeiiiero Bospactanus GyHkiun U =X"Z + c0s(3y) B Touxe M(-1 ;0;2) ompenessieTcst BEKTOPOM ...
p Tp! p ! p P

o0 M w

HauMeHb LI OJI0KUTEIbHBIN apryMEHT KOMILIEKCHOTO YKciia z=-2-2i, 3aliCaHHblil B rpajycax (6e3 3anucu 3HauKa eAMHHLbI K3MEPEHHs) PABEH ...

Mo/1ysib KOMILIEKCHOTO ynciia Z =1 — V3 paBeH ... 1.-1 2.2 3.4 4.2
8.  HauMeHbIIMii NOJOXKHUTENbHBIA apTYMEHT KOMILIEKCHOTO YHCiIa Z=-2-21, 3aIiCaHHblii B rpajgycax (6e3 3amucu 3HaYKa eANHULIBI H3MEPEHHsT) PABEH ...

. . i* . . i i
9. 3nauenue d)yHKuHMf[Z]=22+4JBT0qu Zo=2+1 pasno... 1.5+8] 2.3+6i 3.3+8i 4.5+6]

10. Ecmu £ = [, 10 cymma Bcex 3HaueHHMIT KBaAPATHOTO KOPHS U3 z paBHa ...

N
Z.ﬁr 3.777"(' 4.0

KonTtpoabnas paéora Ne9
1. O6mee pemenne muddepennmansHoro ypapHenns xy' —y = 1 uMeer BHT ...

(e

r NENR N
1.2 2

. i

ay=x+C b.y =xC cy=Cx+1 dy=Cx—-1
2. Pemenne 3apaun Komm y' = e*,y(0) = 1, umeer Buy ...
v - - -
ay=e* b.y=e*-1 cy=e*+1 dCc=1
3. Byayuu npuBeI€HHBIM K JIMHEHHOMY ypaBHEHHIO, ypaBHenue bepuyumm y' — ytgx = y*cosx npumer sun...
v . .

a.z' — 3ztgx = 3cosx b.z" + 3ztgx = 3cosx C.z' —ztgx = cosx d.z' +3ztgx = —3cosx
4. lupdepenuuansuoe ypasuenue (x2 + 7xy + 2y?)dx = x2dy mnyTém BBeleHUs HOBOI HEM3BECTHON QYHKIMH U = U(X) TPUBENEHO K YPABHEHHUIO C
Ppa3ACIAIOMINMUCS IIepEeMEHHbIMU. TOr/1a MONy4eHHOe ypaBHEHHE HMEET BH]I ...

(; d_u _ x r d_u _ 1+6u+2u2r d_u _ 1+8u+2u2r d_u _ x

“dx | 1+6ut2u? Tdx x dx x “dx | 1+8u+2u?
5. O6mwmii naTerpan auddepennuansaoro ypapaenus (10xy — 8y + 1)dx + (5x% — 8x + 3)dy = 0 umeer Buy. ..
(s

r‘
a.5x’y —8xy+3y=_C b.5x%2y —8xy+x+3y=C

i
c.5x*y—8xy—x+3y=C d.5x%y —8xy—x=C
6. O6uee pemenue nuddepenuansHoro ypasuenus x2y’ — 2xy + 3 = 0 umeer BUA ...

0 1 1 2 3 2 12
ay=—+C b.y=-+Cx cy=—+Cx dy=—=+C

X

x N
7. Quddepennuansaoe ypaBHEHHE y' =1y +2x)5INX gpngercs ...

o .

1. muHEHHBIM ypaBHEHHEM NIEPBOTO MOPSAKA; 2. OIHOPOAHBIM YpaBHEHHEM IIE€PBOTO MOPSIKa;

3. YPpaBHEHHUEM B ITOJIHBIX L(Hd)q)epeHunanax; 4, YpaBHEHUEM C pa3ACIIAIONINMUCS IEPEMEHHBIMU,
ay 2x—4

8. Jluddepenrmansuoe ypaprerne X X+2y—4  gpnsercs ...

I -

1. YPaBHEHUEM C Pa3ACIAIONIMMUCS IEPEMEHHBIMU, 2. YpaBHEHHUEM B ITOJIHBIX ﬂud)(bepeHunanax;

.
3. ypaBHEHHEM NPUBOLIUMCS K OTHOPOTHOMY; 4. OTHOPOTHBIM YpaBHEHHEM IIEPBOTO MOPSIIKA;
9. ®ynkuus y = x% + C sBnsercs o6mmM perenueM quddepenuansHoro ypasuenus 1-ro nopsaxa. Toraa s HauanbHOro yenosus y(—2) = 5 yactHoe
PpEIIEHHE 3TOTO YPaBHEHHUS HIMEET BHI. ..

. e . .
acC=1 b.y=x2+1 cy=x2+9 dy=x2-27
10. O6uee pewenne aupdeperpansHOro ypapaenus xy'' + 2y’ = 0 umeer BUJ ...
v o . O , U 3
a.y=—2?+C2 by=— C.y=—x—2 d.y=C1?+C2

x2
3.,

11. Pemenue 3anaun Ko x3y” + x2y’ = 1, y(1) =0, y'(1) = 0 umeer BuL ...

I 2

1,22 1 1 11 1

ay=_—+--3 b.y=Inlx|+--1 Cy=--5 dy=nlx|+--2
12. OGuiee penienne JIMHEHHOTO OAHOPOAHOTO AMp(HepeHIHATLHOTO ypaBHEHHs BTOPoro nopsiaka y'' — 6y’ + 9y = 0 umeer Buf. ..
s - i
a.y=Ce* by = C,e3* + C,e™3* C.y=Ce3 +Ce?* d.y = C.e3* + Cyxe’*
13. O6umii BUJ{ 4aCTHOTO PELICHHUS JIMHEHHOTO HEOAHOPOAHOrO Au(depeHHaIbHOr0 YpaBHeH st BToporo nopsiaka y'' + 4y = 3cos2x Gyner BbINISACTh
KaK...

e i

a. Y, = 3Acos2x b.y, = x(Acos2x + Bsin2x) C. Yy, = Acos2x + Bsin2x d. y, = Axcos2x
14. Ob1uee penreHne TMHESHHOTO OMHOPOAHOTO TH((HEPEHIIHATBHOIO ypaBHEHUS y(s) - 4-y(4) + 4y"" = 0 umeer Bux...
e

(_'
a.y =C, + Cx + C3x? + Ce™* 4 Csxe™* by = C, + C,e?*



-

15. O6mee penrenne cucTeMs! U hepeHIHanbHbIX YpaBHeHHH

0

10.
11.

12.

13.

14.

i
C.y=0C,+ Cox+ C3x? + Ce?™ + Cse™% d.y = C; + Cyx + C3x% + C,e** + Coxe™
{x =2x+3y
P HMeeT BHL. ..
a {x =3(,e% — Cze’tr' {x =3Ce3 + Cze’tr‘ c {x =Cet — 3CZe’3tr‘ {x = Ciet +3C,e73¢
Ly =Cedt + Ce™ y=Ce3t+ et "ly = Ciet +3Ce73 "Ly =Ciet +Ce™3

Konrpoabnas padora NelO
2

fdl/fo dxf (x+2z)dz
fﬂaxdmz

Jins tena V' ¢ 06bEMHOI MIOTHOCTBIO Uiz ) npu HOMOIIHY MHTErpaja v OIpENeNsIeTes ...

[orf Hspocs Lo F i

3HaueHue UHTerpaia PaBHO ...

W3MEHUTH MOPSJIOK MHTETPUPOBAHUS, TO OH OYJIET PaBEH ...

fffxydxdy

Eciu B unTerpaine’o

Ecni o6nacts D orpanmuena rpsvbivu ¥ =X X = 1V =2X | 1o gBoiinoii nuterpan D paBeH ...
[x 2cost; fxdv—vdx
Ecmu kpuBast AB: lv=sint  ppe [€ [0; 4] , TO 3HAYE€HHE KPUBOJIMHEHHOIO UHTETpaa A2 PaBHO ...

KonTposbnas padora Nell
Cymma psiga 1 + % + % + o+ zi" + .-+ paBHa...

o (D"
Cymma psizfa Yoo o baBHa...

1
Jansr anciossie psger: 1) n=3 NUNM 2),=1 12 Torna BepHBIM ABISETCS BEHICKA3BIBAHUE ..

e
1. pan 1) pacxonurces, a psij 2) CXOAUTCS 2. psn 1) cxopuTes, a psiz 2) pacXoauTcs 3. 00a psja pacxousaTces 4. o0a psna cxouarcs
Jaus unciossie psasi:1) Y (—1)" ‘/%Z)Z,"f:l(— nH" 5:—_2Toma BEpPHBIM SIBIISICTCS BHICKa3bIBAaHHUE ...
1. pan 1) pacxomurces, a psij 2) CXOAUTCS 2. psan 1) cxonurces, a paj 2) pacXoauTcs 3. 00a psiia pacxonsaTes 4. oba psaa cXomarTcs
e i
- 5™ (n+1) 2n (n+3)
Pacxopsammmcs SBISAETCS YUCIOBOM P ... 1LY —— (n+2)4" 2. Y1 p 3. e (n+5)3" 4. ¥ pm
_ L
st psioB:1) n=1 nJn 2) &l V7 MCTHHHEIM sBIAICTCS BBICKa3bIBaHHUE, UTO .
s
1. pan 1) cxonutest abCOMIOTHO, Psif 2) CXOAUTCS CIOBHO; 2. 0ba psia cxonsaTcest abCOMOTHO 3. 00a psifa cXoAATCs YCIOBHO
) 4.pan 1) PACXOIHTCS, P 2) CXOJIUTCS YCIIOBHO
oL (L (-t (="
JlaHbI 4nCIOBEIE PAOBLA) =1 \/_ B) » Z n? C)n Z 2" D) n= Z Torlxa YCJIOBHO CXORUTCS PAX ...
i i i i
1.B 2.D 3.A 4.C
Pajuyc cXOIMMOCTH CTEIIEHHOTO PSiJia Y omeq Ay (X — 3)™ paBen 7. Toraa ero HHTEpBa CXOAMMOCTH UMEET BHL. ..
is i i i
1. (-6;6) 2. (-4;10) 3. (-10;4) 4. (-7;7)
Psiom Maknopena st pyaxiuu f(x) = sin2x sBiusercs. ..
2 ZOO _4 n x2n+1 (_‘ ZOO _ n x2n+1 r-. 2 200 41[ x27l+1 (_‘ ZOO _2 n xZTL+1
n=o(=4) (2n+1)! n=o(—1) (2n+1)! n=0"" (an+1) n=o(~2) (2n+1)!

Koadppuumenr a; paznoxenus pynxkunu f(x) = B psii MakiopeHa paBeH. .

(x+1)2
Jano nudpdepennuansaoe ypapaenue y' =y — x npu y(0) = 1. Toraa nepsble TpH YiIeHa Pa3lIokKEHHs M0 PELIEHHS B CTENEHHOM PAJl UMEIOT BUL. ..

xz r-' xZ (_‘ xZ
1+x+ x? T+x+ 1+2x+7 1+x+=
SIS ENNE G &
Jana ¢ynkuus . Torna koddduuuent pasnoxeHus ee B pag Oypre paseH. .. T 5 ;
{e
1. HeueTHOW QyHKIHMEH ¢ eprogoM 4 2. HeyeTHOU (yHKUMEH ¢ meproaoM 3
3. gerHolt pyHKIHEH ¢ mepuogoM 3 4. getHOl (pyHKIMEH C IEpHOIOM 2

Touka COBEpIIACT rapMOHUYCCKUE kosieGanust BIosb ocu OX ¢ aMHJ'IHTyZ[Oﬁ A=5. Torna YpaBHEHHUE OTUX KoJieOaHUH MOXKET UMETh BHUI. ..
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15.

& ' N e
1. x = 2cos(5t + 3) 2.x = 3cos(2t + 5) 3.x= 4cos(gt +3) 4.x = 5cos(2t + 3)
[ x, 0sx%1,
flx)=4 0, 1<x<2,

3unauenue pana Oypbe GyHKIMU [2-x. 2<x<3. g touke x=1 paBHo...

Kpumepuu oyenxu:
[IpuBenens! B pazaene 2

Haumenoganue:xonnokBuym
IlIpeocmaenenue ¢ @OC: nepeyeHb BONPOCOB
Ilepeuenv 6onpocoe 0nsa npogedenus KonioKeuyma:

1 Cemectp

Konnokeuym Nel

1. Marpuna. Onpenenenue. Bunbl matpuil. CoiictBa. [IpumMepsl. DnemMeHTapHbIe TPEOOpa3OBaHUS.

2. Omnpenenutens. CroiicTBa. [Tpumepsr.

3. OOparnas matpurna. Cpoiictsa. [Ipumep.

4. Panr marpunsl. CBoiictsa. [Ipumep.

5. Cucrema TUHEHWHBIX ypaBHEHHN. Pemenne cructeM TMHEHHBIX YpaBHEHHI ¢ IIOMOIIBI0 00paTtHON MaTpuubl. [Ipumep.

6. Dopmymnst Kpamepa. [Ipumep.

7. Meron I'aycca s pereHus cucteM THHEHHBIX ypaBHeHHU. Teopema Kporekepa-Kanemm.

8. Bexkrop. OcHoBHBIC MOHATHSA U onperencHus. CBOWCTBA JIMHEHHBIX Ollepanuii Hal BEKTOpaMH(C OKa3aTeIbCTBOM)..

9. TIlpoekuus BekTopa. CBoicTBa MpoEKIUH. (C ToKa3aTeabcTBOM) JlekapToBa cuctema koopauHat. KoopauHaTe! BekTopa.(c
BBIBOJIOM (hOpMYJT)

10. Jluneiinple onepaliu HaJl BEKTOpamMu B KoopauHatHoU Gopme. KoopauHate Touku. (¢ BeiBogoM hopmyit) [Ipumepst.

11. Ckansproe npousBeeHue BekTopoB. CpolicTBa. IIpumenenne. CkanspHoe IpOU3BEACHNE BEKTOPOB B KOOPAMHATHOMN
tdhopme. (¢ BeIBOIOM (HOPMYIT)

12. BexTopHoe npousseneHne BekTopoB. CBoiicTsa. [IpiMeHenue. BekTopHoe npou3BeieHne BEKTOPOB B KOOPAWHATHON
topme. (c BeIBOIOM (HOpMYI)

13. CmemanHoe npousBegeHne BekTopoB. CBoiicTsa. [Ipumenenne. CMelaHHOE PONU3BEAEHHE BEKTOPOB B KOOPANHATHOM
tdopme. (c BEIBOOM (HOpMYIT)

14. VYpaBHeHHs NPSAMOI Ha TUIOCKOCTH U MX B3aUMOCBSI3b, T€OMETPHUYECKUI CMBICII.

15. BzammHOe pacrosioxeHue IPsIMBIX Ha MIIOCKOCTH. 3a/1auy CBS3aHHbIE C yPaBHEHUSIMH ITPSIMON Ha TIIOCKOCTH.

16. IMonspHas cucremMa KOOPAMHAT U €€ B3aUMOCBSI3b C IEKapTOBOW CUCTeMOM KoopanHaTt. [Ipumeps! KpUBBIX, 33JJaHHBIX B
HOJIIPHOM CUCTEME KOOPJUHAT.

17. Dnnunc(onpeneneHue). YpaBHeHUE dIIHUICA.(BBIBOJ ypaBHeHUs) [TapameTpsl smuunrica.

18. T'umepbona(onpenesenue). YpaBHeHue runep00Iibl.(BbIBOJ] ypaBHeHHs ) [lapamMeTpsl TUepOOIIbL.

19. Tlapabona(ompenenenue). YpaBHeHue mapabosbl.(BbIBO ypaBHeHus ) [lapaMeTpsl mapadoIib.

20. VYpaeHenue miockocTu.(YpaBHEHHUE IOCKOCTH, MEPIICHANKYIIIPHOI BEKTOPY, 00Iee YypaBHEHHE IIOCKOCTH(TEopemMa ¢
JIOKA3aTeNbCTBOM), YPaBHEHHE IUIOCKOCTH B OTPE3KaX, HOPMAJIBbHOE YPaBHEHHUE IIOCKOCTH )

21. 3apaum, cBS3aHHBIE C YpaBHEHHUEM IIOCKOCTH(C PELIEHHEM U BEIBOIOM (OpMYI).(YTrod MEXIY MIOCKOCTSAMH, PACCTOSIHUE
OT TOYKH JI0 TNIOCKOCTH, YPaBHEHHUE TUIOCKOCTH ITPOXO/ISIIEH Yepe3 TPH TOUKH)

22. YpaBHEHUs NPSMOH B IPOCTPAHCTBE U X B3aMMOCBSI3b(KaHOHHMYECKHE, TapaMeTpHUUECKHe, 00Iue). YTos MexIy
HPSIMBIMH.

23. 3anaum, CBS3aHHbBIE C YPAaBHEHUSIMH IPSIMO B IPOCTPAHCTBE(C PELIEHUEM U BBIBOJIOM (popMyi1).(PACCTOSIHUE OT TOUKH JI0
NPSIMOH, PACCTOSIHUE MEXK/1Y MPSIMBIMH, YCIIOBHE MEPECEUCHUSI IPSIMBIX)

Konnoxeuym No2

1. ®ysxunsa(onpenenenune). CriocoOs! 3aanus 1 Buabl GyHKIuA. [Ipumepsl. Dnementapusie pynkunu. OOpaTHas u
cioxkHas pyHkiuu. [Tpumepsr.

2. TlocnenoBarensHOCTh.(Onpenenenue) [penen ynciaoBoii mocnenosarensHocTH. (onpenenenne) [pumepst. Teopema o
€/IMHCTBEHHOCTH TPE/Iea YUCIOBOH 1OCIIEJ0BATEIbHOCTH. (JI0Ka3aTeIbCTBO)

3. CgoiicTBa MpenesioB CBsI3aHHBIC C HEPABCHCTBAMH. (C [OKA3aTEIbCTBOM)

4. MoOHOTOHHBIE M OTPaHUYCHHBIE MOCIeqoBaTeLHOCTH. (onpeaeneHue) Teopema Betiepmpacca.(popmynuposka) Bropoit
3aMedaTeNbHBIA peaes.(C BBIBOAOM (hopMyIIs!)

5.  OmHocroponnwme npenensl GyHKIUH.(onpenenenne) Heo0XoaumMoe U T0CTaTOYHOE YCIOBHE CYIIECTBOBAHUS Mpeeiia
(dyHKIINHT.(C TOKA3aTEIHCTBOM )

6. Beckoneuno manbie QyHkun.(onpeaencane) CBoNUCTRA. (C 10KA3aTEIBCTBOM)

7. CpaBHeHHe OECKOHEYHO MaJIbIX BesinunH. Teopema 00 SKBHBAIEHTHBIX OECKOHEUHO MaJIbIX BEMYUHAX. (C
JloKazaTenbcTBOM) beckoHeuno Gonpiiast GpyHkums. Teopema o B3aUMOCBS3H OECKOHEYHO MaJlol 0 OECKOHEYHO OOJIBIION
(yHKIMIA (C 10Ka3aTeTHLCTBOM)

8. CoiicTBa npenenoB (yHKLMH CBSI3aHHBIC C aNTeOpandecKUMH OllepalrsIMH.(C 10Ka3aTeIbCTBOM)



10.

11.
12.

13.
14.

15.

16.
17.

18.
19.
20.

21,
22,

ITepBrIit 3amMmeuaTeNnbHbIN npeaes(BbIBO (GOPMYIIBI) U €T0 CISACTBH.( aCHMITOTHIECKUE POPMYJIBI C TOKA3aTEITLCTBOM )
HenpepsiBHOCTS pyHKIMIA. (OnIpeneneHune) HeoOxoammMele U JO0CTaTOYHBIE YCIOBHS HEPEPHIBHOCTH (DYHKIIHN B
TOYKE.(TEOPEMBI C JOKa3aTEIIbCTBOM)

HenpepsIBHOCTS 311€eMeHTapHBIX (QYHKIHHN.(OKa3aTenbCcTBO) HempephIBHOCTE CIIOKHON U 00paTHOH () yHKITHIA.
CBoiicTBa HeTIpepHIBHEIX Ha oTpe3ke pyHKuui. Teopemsl Beriepmrpacca u bonpnano-Komm.(popmymuposkn)
HenpepsIBHOCTE CyMMBI, TPOU3BEICHNS I YACTHOTO HEIIPEPHIBHBIX (DyHKIUH.(I0Ka3aTEIbCTBO)

Touku pa3pbiBa GyHKIMH 1 UX Kiaccudukays.(onpenenenus) [Ipumeps.

[IpousBoanast.(onpenenenue) ['eomeTpuueckuii 1 GU3MYECKH CMBICI IPOU3BOIHON. Y paBHEHUs KacaTelIbHON U HOpMaJIH
K KpUBOW.(BBIBOA (hOPMYIT)

[paBuna muddepenurposanus.(BeiBox popmyin) [IpousBoaHas cinoxxHOH 1 00paTHON QyHKIUH.(TEOPEMBI C
JI0Ka3aTenbCTBOM)

[IpousBoaHbIE SMeMEHTapHBIX QYHKIMH(BBIBOA (opmMy). Tabnuia mpou3BoAHBIX.

Jlorapudmmueckoe nuddepenmuposanne. [Ipumepst. [Ipon3zBoxHas GpyHKINH, 3aJaHHOW TapaMETPUIECKH U
HESIBHO.(BBIBOJ (pOpMYII)

IoBTopHOE MU Peperunporanne. [Ipumepsr. CroiicTBa. Bropas mponsBoaHas QyHKINHN 3a1aHHOM
napameTpuuecku.(BeBoz popmyisr) @opmyna JleiOHmIA.

Hduddepernnan. (onpenenenne) I'eomerpuaeckuii cmpici. [Ipumenenne nuddepeHmmana st TpuOIHKEHHBIX
BergucneHmid. CoiicTBa muddepennuana. uddepeHnnans BEICIINX TOPIIKoB.(BeBoA hopmyi) [Ipumepsr.
Teopema Pomst.(c 10Ka3aTeabCTBOM)

Teopemsr Kommu u Jlarpanxa.(c 70Ka3aTeIbCTBOM)

IIpaBuna Jlonurais.(c qoka3arenbcTBoM) Ilpumepsl mpuMeHeHus.

Konnokeuym Ne3

1.

14.
15.

16.
17.
18.
19.
20.
21,
22,
23.
24,
25.

MoHoToHHOCT,  (QyHKIMH. TeopemMbl O  HEOOXOOMMOM M JOCTaTOYHOM  YCJIOBHAX  MOHOTOHHOCTH
(hyHKIHH(TOKa3aTEIBCTBO).

OkcTpeMmyMmbl  QyHKIMHA. MwuHMMYM ©u  MakcuMmyM  Qyskuoumit.  HeoOxonumoe — ycinoBue — aKcTpeMyma
(byHKIMH(I0KA3aTENBCTBO).

Jocratounsie (1-e u 2-€) ycinoBus SKCTpeMyMa GpyHKIHHU(J10Ka3aTeIbCTRO).

ANTOpUTM Hax0XkJEHUSI HAUOOJIBIIIET0 M HAMMEHBIIEro 3Ha4eHus: QyHKIMH Ha oTpe3ke. [Ipumepsl.

OOnacT BBIMYKJIOCTH (PYHKIMH, TOukd mnepernba. JlocTaToyHOE YCIOBHE BBIMYKIOCTH (YHKIHH(0KAa3aTENbCTBO).
CrnenctBue.

AcumntoTsl rpaduka GyHKIUU(BBIBOJ (POPMYIIEI).

OO1mmas cxema uccietoBaHus U mocTpoeHus rpadukos ¢pyHkuuid. [Ipumepsr.

[NonsiTre HeonpeaenéHHoro nHTerpaia. CroiicTBa(10ka3aTeabCcTBO). Tabnmia HHTETpaIoB.

Ioneenenune nox 3Hak auddepennnana. 3aMmeHa nepeMeHHO. [Ipumepsr.

Wuterpupoanue o gactsM. BozparHeie uaTerpansl. IIpuMepst.

WuTterpupoBanue 1poOHO-paliMOHAIBHBIX GYHKIMH. [Tpumeps.

WuTerpupoBaHue TpUroHOMETpHUIecKuX GyHKIMH. (yKka3aTs 3aMeHsl) [ Ipumepsl.

WHTerpupoBaHue MPOCTEHININX — HPPAIMOHATBHOCTEH (APOOHO-TMHEHHAS ~ MPPAMOHAIBHOCTE). WHTerpupoBaHie
JuddepeHnranbHOro GMHOMA.

o 2
WHTerpupoBanue nppanroHaIbHOCTEH, cogepkamux VaX -+ bx +c (kBaspaTHYHAS UPPALUOHATBHOCTB)

[lonsiTve omnpenenénHoro wuHrerpana. HeoOxommmoe M JOCTATOYHOE YCIOBHE CYIIECTBOBAHHS ONPENEIEHHOTO
UHTErpana.

®opmyna Herotona-JIeoanIa(BEIBOA (DOPMYIIHI).

CgoiicTBa OmnpeneIéHHOT0 HHTErPaia, CBSI3aHHbIC C JIMHEHHBIMHE oreparmsamu (1-7)(I0Ka3aTeabeTBo).
CgoiicTBa OmpeeIEHHOTO HHTErPaa, CBsI3aHHbIE ¢ HepaBeHCTBaMH (8-12)(1m0Ka3aTeabeTBO).

3aMeHa epeMeHHOH B onpeenéHHOM nHTerpaie. MHTerpupoBanne mo yactsaMm. [Ipumepsr.

Heco6GctBennsiit uarerpan | poga. [lpusnaku cpaBHeHus. [Ipumepsr.

Heco6GctBennsiit uarerpan |l poxa. [Ipusnaku cpasaenus. [Ipumepsr.

[puMeHeHHe OnpeAeIEHHOTO HHTErpalia K BBIYMCICHUIO IUIOLIAAN ITOCKON QUTYpEL (BBIBOA (OPMYIIBI).
[Ipumenenne onpenesI€HHOro NHTETPasa K BEIYUCIICHUIO JUIMHBI YT KPUBOK. (BEIBO (POPMYJIBI).

[Ipumenenne onpe e I€HHOT0 MHTETPasa K BEIYUCICHUIO 00bEMa Tela. (BBIBO OPMYIIbI).

[IpumeHenne onpe eI HHOro NHTETPaNa K BEIYMCIICHHUIO TUTOIIA/IM TOBEPXHOCTH BpalleHus.(BEIBOL (OPMYJIbI).

Konnokeuym Ned

26.
27.
28.

29.
30.
31.
32.
33.

DyHKIIMYU HECKOJIBbKUX NepeMeHHbIX. JIunun ypoBHs. [Ipenen @.H.IIL. IIpumep.

IIpoussonnsie @.H.I1. HenpepsiBrocTs ©.H.II.

Muddpepenuman O.HII. B3aumocBsi3p  MeXIy YacTHBIMH  INPOM3BOAHBIMH U JuddepeHunpyeMocTho
@.H.TI(nokazarensctBo). [Ipumenenne muddepenimana Kk npuOIMHKEHHBIM BBIYUCICHUSIM. (BEIBOJ (OPMYJIBI).
ITpousBoansle Bicnx nopsiakoB. Teopema I1IBapra(0ka3aTeiabeTBO).

[IpousBoaHbIe ci10XHON QyHKIMY U QYHKINH, 3a1aHHOM HesiBHO. (BBIBOJ (hopMyusl). [Tpumepsr.

I'eomeTpuuecKuii CMBICI YaCTHBIX NPOU3BOIHBIX. Y PAaBHEHHUS KacaTeIbHON TNIOCKOCTH U HOPMAJIH. (BBIBOA (POPMYJIBI).
I'panuent. [IponsBoaHas 10 HanpaBlIeHUIO.(BBIBOA (POPMYJIBI).

Oxctpemymbl @.H.IT. Heo6xoaumoe ycioBue SKCTpeMyMa(I0Ka3aTenbCTBO).



34.
35.
36.
37.

HocraTounoe ycnoBue skctpemyma O.H.I1.IIpumep.

3amaun yCIOBHOTO 3KCTpeMyMa W HaXOXIeHHUs HaubOoubiiero u Hanmenbiiero 3HaueHnii @.H.I1. B 3amkayTO# 06MacTH.
KommnekcHoe uncino. OCHOBHBIE 0003HAYCHUS 1 TIOHATHS, T€OMETPHIECKast HHTeprpeTanus. GopMBbl 3aIHCH.
Omeparuy HaJ, KOMIJIEKCHBIMH YHCIIAMH.

2 Cemectp

Konnokeuym Ne§

CNooa~wWdE

©

10.
11.
12.
13.
14.

15.
16.
17.

Juddepennnancaeie ypaBHeHHs1. OCHOBHBIC TOHATHUS U OTIPEICICHNUS.

Juddepennnanbable ypaBHEHHUS C Pa3CISIONIIMUCS IEPEMEHHBIMU.

OnHopoanble nuddepeHnnanbHbIe ypaBHEeHHUS.

Juddepennnanbable ypaBHEHHUS, IPUBOSIIINECS K OJTHOPOIHBIM C IIOMOIIBIO JMHEHHON 3aMEHBI.

Jluneiinvie muddepeHmansHble ypaBHeHHs epBoro nopsinka. Merons! beprymm u Jlarpanxka.

VYpaBHeHue bepHyIIM U METOIBI €r0 peIIeHHs.

YpaBHeHHe B oJHbIX 1uddepenimanax. Heobxoamumoe u JOCTaTOYHOE YCIIOBHE MMOJHOTO quddepeHnnana.
Juddepennnanbable  ypaBHEHUs! BBICIIMX HOPSAKOB. JnddepeHnuaabHble ypaBHEHUs, JOMYCKArONIMe IMOHWKEHHE
CTEIICHU.

Jlunefinple mUQQepeHInaIbHbIC ypaBHEHUS BBICIIAX MOPSIAKOB. TeopeMbl O CBOWCTBaX peIICHUH JIMHEHHBIX
muddepeHnInanbHBIX YpaBHEHUH BBICIINX TTOPSAKOB.

Teopema o cTpyKType 00I1Iero peneHust IMHEHHOT0 OAHOPOAHOTO TU((epeHINanbHOT0 YpaBHEHHUS.

Pemmenne nuneitHOTO 0HOPOIHOTO AU (HEPESHINATHPHOTO YPABHEHHMS C MOCTOSIHHBIME KO3()(QUIIMECHTaMH.

Teopema o CTpyKType 00I1Iero pemeHus JMHEHHOT0 HEOJHOPOIHOTO M (epeHINATBLHOTO yPABHEHHS.

Merton BapHaIiy IPOU3BOJIBHBIX OCTOSHHBIX.

Jluneiinpie HeoaHOpPOAHBIC AuddepeHIInanbHbIe YPaBHEHHS CO CICIHATBHON MPaBOi YacThio. MeTo HeompeaeIEHHBIX
K03} HULNEHTOB.

Cucremsl muddepeHnnansHbIX ypaBHeHni. Teopema cynecTBOBaHHS U €AMHCTBEHHOCTH.

Cucrtembl nuHeHHBIX quddepeHnnansHpIX ypaBHeHuil. TeopeMbl 0 CTpyKType o0miero pemenus. MetoJ Bapuaiuu.
Cuctemsl TMHEHHBIX quddepeHnnanbHbIX YpaBHEHUH ¢ MOCTOSHHBIMU KOd(QUIeHTaMu.

Konnoxeuym No6

BOo~NoORwN P
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JIBoiiHo# uHTerpan. CoiicTBa. Brruncnenue.

JIBoiHOI uHTErpail B NOJsIpHOU cucteMe koopauHat. Murterpan Ilyaccona. Ilpumenenue 1BOMHOrO HHTErpana.
Tpoitnoit nnTerpan. CroiictBa. Beruncnenne. [Ipumenenue.

TpoitHO¥ MHTErpal B IIHHAPHUECKON U chepudecKoit cucTeMax KoopauHaT. [IpuMeHeHne TpoiHOTO HHTErpana.
KpuBonuneitHslil naTerpan nepsoro poaa. Croiicta. Beruucnenue. Ilpumenenue.

KpuBonuneiinsiii uarerpan sroporo poja. Cpoiicta. Beruncnenue. [Ipumenenue.

B3aumocBs3b My KpUBOJIMHEWHBIMU HHTErpallaMu NepBoro 1 Broporo poaa. ®opmyna Octporpaackoro-I'puna.
HesaBucumocTs HHTErpasia BTOPOTro pojia OT IyTH uHTerpuposanus. O606ménHas popmyna Herorona-JleiibOnumna.
IToBepxHOCTHBII UHTErpan nepBoro poga. Croiictea. Beiuncnenue. [Ipumenenue.

IToBepxHOCTHBII HHTErpan BTOporo pona. Cpoiicra. Boruncnenue. [Ipumenenue.

®opmyna Octporpaackoro-I'aycca.

®opmyna Ctokca.

. Uucnossle psabl. CxoaumocTs. Kputepunii Ko,

Octarounslit wieH paga. Heo6xoaumoe u JOCTaTOUHOE yCIOBHE CXOAUMOCTH pana. Heo0XoauMBblil IpU3HaK CXOIUMOCTH.
CBoiicTBa pAI0B CBA3aHHBIE C TMHEHHBIMH OTEPaUIMU.

. IlonoxxutenbHble YUCIOBBIE psAbL. Teopema Beiiepiirpacca.
. MHrerpanbpHblil NpU3HAK CXOAUMOCTH.

. IIpusHaku cpaBHEHUSI.

. Ilpusnak lanambepa.

. Panukanbubiii npusHak Komu.

3HaKoNepeMeHHBIC PAIbl. AOCOIIOTHASI CXOIUMOCTh CBOMCTBA a0COIOTHO CXOJSIIUXCS PSIIIOB.
3Hakouepenyronecs psaasl. Teopema JleiOHuIA.

. YcnoBHo cxopsuuecs panael. Teopema Pumana.

OyHKIMOHANBHBIE pAnsl. O6macTs cxoaumoctu. Cymma psija.

. PaBHOMepHas cxonumocts. [Ipusnak Beitepirrpacca.

OYHKIIMOHANBHBIE CBOUCTBA (DYHKIIHOHAIBHBIX PSIOB.
Crenennsie psabl. Teopema AGens 1 e€ cleacTBYs.

. Pangnyc cxomumoctu. Teopema Komm-Anamapa u e€ cieacTaue.

CDyHKLII/IOHaJ'[LHbIC CBOICTBA CTCIICHHBIX pPAOOB.

. Psn Teitnopa (Maknopena). Kputepun cxonumoctu psina Teitnopa.
. Paznosxenue anemenTapusix QyHkuuii B psig MakiopeHa.
. IlpumeHeHune psiOB K MPUOIVKEHHBIM BBIYUCIICHUSM U pelIeHNI0 TUddepeHHanbHbIX ypaBHEHHUH.

Kpumepuu oyenku:

[IpuBenens! B pazaene 2



Haumenoeanue: vanuBunyanbabie qomainnue 3aganus (M13)

(3amanus MJI3 BeIarOTCS CTyACHTaM Ha MIEPBOM, IO COOTBETCTBYIOIICH TEME, 3aHATUU U BBIMOJTHSAIOTCS
MMU B TEUCHHUH OMPEIEIICHHOTO CPOKa, CAMOCTOSITENIbHO. 3alllMTa BHIMOJHEHHBIX 33a/IaHUN TPOBOJIUTCS B
YCTHOM popMe Ha IPAKTUUECKHUX 3aHATHSIX. )

Ilpeocmaenenue ¢ POC:

Bapuanmul 3a0anuii: npecTaBIeHbl B METOAMYCCKUX YKAa3aHUAX IO TUCIUTLINHE.

Kpumepuu oyenku:

[IpuBenens! B pazaene 2

Haumenosanue: 3x3aMeH
Ilpeocmasnenue ¢ @OC: niepeueHb BOMPOCOB U IPUMEPHBIE BAPHAHTHI 3K3aMEHAI[MOHHBIX OMJIETOB.
Ilepeuenv 6onpocoe 0na nposedenus IK3amena:

CeNoRAEWNE

12.
13.
14.
15.
16.
17.
18.
19.
20.
21,
22,
23.
24,
25.

26.
27.

28.

29.

1 Cemectp
Martpuma. Onpenenernne. Bunstr matpum. Cpoiicta. [IpumMepsl. DneMeHTapHBIE TPEOOPa3OBaAHHS.
Onpenenurens. CoiictBa. [Ipumepsl.
Ob6parnas matpumna. Cotictsa. [Ipumep.
Panr matpunel. Coiictsa. [Ipumep.
Cucrema MTMHEHHBIX ypaBHEeHUH. Pemnenne cucreM NTMHEHHBIX ypaBHEHUH ¢ MOMOIIBI0 00paTHOH MaTpuisl. [Ipumep.
®Dopmynel Kpamepa. [Ipumep.
Meton I'aycca i pelieHus cucTeM JTUHEHbIX ypaBHeHHi. Teopema Kponekepa-Kanemnu.
BexTop. OcHOBHBIC TOHTHA U onipeenieHusi. CBOMCTBa TMHEHHBIX ONepaluii Hajl BEKTOpaMu (C I0Ka3aTeIbCTBOM).
[Ipoexuust BexTopa. CBoiicTBa mpoekiuH. (¢ ToKa3zaTenbcTBoM) JlekapToBa cucrema koopauHat. KoopanHaTtel BekTopa (¢
BBIBOJIOM (hOpMYI).

. JluHeiiHbIe oTlepalny HaJl BEKTOPaMU B KOOpAHHATHOH Gopme. KoopauHate! ToUKH. (¢ BEIBOOM (opmyi). [Ipumepsl.
. CkanspHOe mipom3BeieHue BekTopoB. CpoiicTBa. [Ipumenenne. CkanspHOE MIPOU3BEACHUE BEKTOPOB B KOOPAHMHATHOM

tdopme. (c BEIBOIOM (HOpMYI)

Bekropnoe nponsseneHue BekTopos. Cpoiicta. [Ipumenenne. BektopHoe npou3sBeieHne BEKTOPOB B KOOPIMHATHOM
topme. (c BeIBOIOM (HOpMYI)

CwMmemanHoe TIpousBeieHne BeKTopoB. CBoiicTBa. [IpuMenenne. CMentanHOe MPOU3BeIeHNE BEKTOPOB B KOOPMHATHON
tdopme. (c BEIBOOM (HOpMYIT)

YpaBHEHUS NPSMOH Ha IJIIOCKOCTH U UX B3aUMOCBSI3b, TEOMETPUYECKUI CMBICIL.

B3anMHoe pacnosoxeHne NpsIMBIX Ha IMJIOCKOCTH. 3a/1auH, CBA3aHHBIE C YPAaBHEHUSAMH MPSIMOM Ha TNIOCKOCTH.
ITonspHas cucTteMa KOOPIAMHAT U €€ B3aUMOCBSA3b C IeKapTOBON CHCTEMOI KoopauHaT. [IpruMeps! KpHUBBIX, 3aJaHHBIX B
HOJIIPHOM CUCTEME KOOPJUHAT.

Onnunc(onpeaenenue). Y paBHeHue dutunca (BpIBoj ypaBHenus ) [Tapamerpsr ammumnca.

T'umrepOona(onpenenenne). YpaBHeHHE TUTICPOOITHI (BEIBO YpaBHeHU: ) [TapaMeTpsl THIIepOOIIHI.
[Tapabona(onpenenenue). YpaBHeHe napadbobl (BBIBOJ ypaBHeHus) [lapameTpsl mapabodisl.

VYpaBHeHue miockocTH (YpaBHEHHE IUIOCKOCTH, NEPIEHANKYIISIPHON BEKTOPY, o0llee ypaBHEHHE TTIOCKOCTH(TeopeMa ¢
JIOKa3aTeIbCTBOM), YPaBHEHHE IUIOCKOCTH B OTPE3KaxX, HOpMaJIbHOE yPaBHEHHE IIIOCKOCTH )

3aga4n, cBI3aHHbIE C YpaBHEHUEM IIOCKOCTH (C PEIICHHEM U BBIBOZOM (hopMyi).(Yros Mex 1y INIOCKOCTSIMH, pacCTOSTHHE
OT TOYKH JI0 TNIOCKOCTH, YPaBHEHHUE TUIOCKOCTH ITPOXO/ISIIEH Yepe3 TPH TOUKH)

YpaBHEHUS MPSIMO B IPOCTPAHCTBE M MX B3aMMOCBS3b (KAHOHHMYECKHUE, TapaMeTPHUYECKUe, 00Imue). YTOI MEeXIY
HPSMBIMH.

3amaun, CBA3aHHBIE C YPaBHEHHMSIMU IPSMOW B TIPOCTPAHCTBE (C PEIICHHEM U BBIBOJOM (hOpMyi).(pacCTOSHIE OT TOYKH 10
MPSIMOM, PACCTOSHIE MEXIY IPSIMBIMH, YCIIOBHE NIEpECCUEHHS MPIMBIX )

Oynuknus(onpenenenne). CriocoOs! 3amanns 1 BUAH GyHKIHA. [Ipumepst. Dnementapusie Gyaxmun. OOpaTHast n
cnoxxHas GyHkiun. [Ipumepsr.

[NocnenoBarensHOCTH (onpenenenue) Ipenen uncnoBoii nocnenosarensHocTH (onpeaenenue) [Ipumepst. Teopema o
€/IMHCTBEHHOCTH Mpe/IeNa YUCIOBO! I0CIIeI0BATEILHOCTH (J0Ka3aTeNIbCTBO).

CBoIiCTBa IIpEIEIIOB, CBSI3aHHBIC C HEPABEHCTBAMH (C JI0Ka3aTeJIbCTBOM).

MOHOTOHHEIC U OTpaHIYCHHEIC MTOcenoBaTenbHOCTH (onpeaencHue) Teopema Belieprpacca (popmynuporka) Bropoii
3amevarenbHbIi pesaen (¢ BBIBOIOM (GOPMYJIbI).

OnHocTopoHHME npenesns! GyHKImi (onpenenenne) Heobxonumoe n 10CTaTOYHOE YCIOBHE CYILIECTBOBAaHHS IIpe/iena
(yHKIINY (C TOKA3aTEIHECTBOM ).

Bbeckoneuno manbie pyHkiun (onpenenenne) CBoicTBa (C J0Ka3aTEILCTBOM).
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CpaBHeHHe O€CKOHETHO MaJIBIX BeTUYHH. TeopemMa 00 SKBUBAICHTHBIX OECKOHEYHO MaJIBIX BEIMIUHAX. (C
JoKa3aTenbcTBOM) beckonewHo Oomnpmas GyHKIH. TeopeMa 0 B3anMOCBs3H OECKOHEYHO MaJloi 0 OECKOHEYHO OOIBIION
(hyHKIHH (¢ JOKA3aTEITECTBOM)

CpoiicTBa npenenoB (GyHKIHH, CBSI3aHHBIE C alTeOpandecKUMH OTePalsIMH (C JOKA3aTEIECTBOM).

[epBrrit 3aMedaTenbHBIH Mpeeln (BEIBOI (OPMYIIBI) M €T0 CIEACTBUS (aCHMITOTHYECKIE (POPMYIIHI C JOKAa3aTEIbCTBOM)
HenpepsiBHOCTS pyHKIMI (0nIpenenenme) HeoOxoauMele 1 JOCTaTOYHBIE YCIOBHS HEPEPHIBHOCTH (DYHKIIMIA B TOUKE
(TeopeMsI ¢ 10Ka3aTeIbCTBOM )

HenpepbIBHOCTB 211eMeHTapHBIX QYHKIMH (I0Ka3aTenbecTBO) HenpephIBHOCTE CI0KHON 1 00paTHOW (YHKIIHH.
CBoiicTBa HelIpepbIBHBIX Ha oTpe3ke (yHkuui. Teopemsr Beiiepmrpacca u bonbuano-Komwm (popmyanpoBku)
HenpepbIBHOCTS CyMMBI, TPOU3BEICHHUS M YaCTHOT'O HENPEPBIBHBIX (DYHKIMH (JI0Ka3aTEIBCTBO)

Touku paspbiBa GyHKIMH 1 X Kiaccupukanus (onpenenenus) [Ipumepsr.

[IpousBoanast (onpenenenue) ['eomeTpuuecknii 1 GU3MYECKU CMBICI IPOU3BOIHOM. YpaBHEHHS KacaTeJIbHOW U HOPMaJIH
K KpUBOH (BBIBOJ POpMYIT)

[Ipasuna muddepennupoBanus (BeBog Gpopmyi) [IponsBogHas coxHOH 1 00paTHON HYHKINHU.(TEOPEMEI C
JTIOKA3aTeIbCTBOM )

IIponsBoaHBIC NIEMEHTAPHBIX QYHKINH (BBIBOZ (popmy). Tabnmiia mpon3BOAHBIX.

Jlorapudmudeckoe nuddepenimporanne. [Tpumepst. [IponsBonHas GyHKIMH, 3aJaHHON TapaMETPUIECKH, X HEIBHO
(BBIBOZ (hOpMYIT)

[ToeropHoe nuddhepeniuporanue. [Ipumepsr. CBolicTBa. Bropas mpousBoaHas GyHKINHU 3aJaHHOHN MapaMeTPUIECKH,
(BeIBOZ (hopMmyIibl) Dopmyia JleiibuuIa.

Juddepennnan (onpenenenue) ['eomerpuueckuii cMpici. [Ipumenenue auddepernuana 1 mpuoImKEHHBIX
BhruucneHuit. CroiictBa nuddepenimana. JuddepeHiuans BEICIINX MOPSIKOB (BbIBO hopmyr). [Ipumepsr.

Teopema Poss.(c 10Ka3aTeIbCTBOM).

Teopemsr Komm n Jlarpamka (¢ JOKa3aTeIbCTBOM).

[IpaBuia Jlonurains (¢ nokazatensctBoM) [Ipumeps! mpuMeHeHMS.

MonoTtoHHOCTS pyHKIHMI. Heobxonnmoe n 10cTaToOYHOE yCIOBHS MOHOTOHHOCTH (DYHKIIHH.

OkcTpemyMsl GyHKIUH. MuHIMYM 1 MakcuMyM (yaknunii. Heobxonumoe ycinoBue skctpeMyMa (QyHKIUH.
JHocrarounsie (1-e u 2-¢) yciaoBus 3kcTpeMyma () yHKIIHH.

HawunbGonbiree n HanMeHbIIee 3HaUeHUs GYHKIMN Ha oTpeske. [Ipumepst.

O6usacTu BRIMYKIIOCTH (QYHKITUH, TOUKH neperuda. Jlocrarounoe ycnoBue BeIMykiaocTH QyHKuuu. CrieacTBye.
AcumnTotsl rpaduka GyHKINH.

O6mrast cxema UccaeI0BaHus U TOCTPOeHHS rpaduKkoB QyHKIHHA. [Ipumepst.

[Mousitue HeonmpenenéuHoro uurerpaia. CBoiCTBa(10Ka3aTeNIbCTBO). TabIuIa HHTErPAJIOB.

[Moasenenue nox 3Hak muddepenimana. 3amena nepemenHoi. [Ipumeps.

WuTerpupoBanue 1o yactaM. Bo3BparHsle unTerpaisl. [Ipumepsl.

WHTerpupoBanue MpocTeHNX pannoHaIbHBIX Apobeil. [IpuMepbl. ANTOpPUTM HMHTETPUPOBAHUS PALMOHAIBHONW ApooH
IIpumep.

WnTterpupoBanue TpuroHomMerpuieckux GpyHkuunii. (ykasars 3amensl) [Ipumeps.

WHTerpupoBanme nNpocTeinx nppannoHaaIbHOCTEH (ApoOHO-IMHEHHAs NPPalMOHAIBHOCTS). [Ipumep.

MHTerpupoBaHre UppalMoHaIbHOCTEH, coepKammx v ax’ +bx+c (KBapaTUYHAs UPPALUOHAIBLHOCTH )

Wnrerpuposanue nquddepenunansHoro ounoma. [pumep.

3agaun TPUBOASIINE K TMOHATUIO ONpenenéHHOro uHTterpana. OmpeneneHue onpenesneHHoro uHTerpana.Teopema
CyLIECTBOBAHHUS ONPEAEIEHHOIO HHTETpaa.

®opmyna Hetorona-Jleiibnuna (B6IBoA GOpMYIIBI).

CgoiicTBa onpenenéHHOro HHTErpaia, CBsI3aHHbIC ¢ JIMHSHHBIMU onepaimsamu (1-7)(1oka3aTeabeTBo).

CgoiicTBa onpenenéHHOro MHTErpaia, CBsi3aHHbIe ¢ HepaBeHCTBaMu (8-13) (1oka3aTesbCcTBO).

3aMeHa epeMeHHOH B onpeAenéHHoM uHTerpane. urerpuposanue no yactaM. [lpumepsr.

[IpruMeHeHne ompenenEHHOr0 MHTETrpaia K BBIYHCICHUIO IUIOMAAN IUIOCKOH ¢Gurypsl (BeiBox (opmyisl). Pasznndnsie
CHocoOBI 3aaHNS KPUBBIX.

[IpumMeHeHne ompenenEHHOro MHTEeTpaja K BBEIYUCICHHUIO JUIMHBI AyTH KpUBOW (BBIBOJ (opMmyinsl). [lapamerpudeckoe u
SIBHOE 3aJ]JaHUE KPUBOM.

[IprmMeHeHme onpenesIEHHOTO HHTETPajia K BRIYACICHUI0 00bEMa Tena. [Tpumep.

Onpeneneane GyHKINH HECKOJIBKUX nepeMeHHbIX. [Ipenen @.H.II. Ilpumeps! BEIYUCICHHUS IPEAEIIOB.

Juddepennman O.H.II. BzauMocBA3p  MEXAYy  YaCTHBIMH — TNPOM3BOAHBIMH M JuddepeHInpyeMocThIo
@.H.TI(noxazarensctBo). [Ipumenenne muddepennmana x npuOIHKEHHBIM BEIYUCICHUSAM (BBIBOJ (POPMYJIBI).

Yactusie npousBoansie ®.H.I1. (onpenenenne) [IponsBoansie Boicmx nopsakos. Teopema llIBapra(nokasaresibcTBo).
Juddepennnanst Beicmmx nopsakos. IIponsBoauble ciioxHoi GyHKun. [Ipumeps.

Okcrpemymbl @.H.I1. Heobxoanmoe ycioBue skcTpeMymMa (1oka3arenseTso). Jocratounoe yeiosue sxcrpemyma O .H.IT.
IIpumep.

3amaum ycimoBHOTO 3KcTpeMyMa. Teopema Jlarpamka. HaxoxmaeHne HanOosbiero u HauMmeHnsblnero 3Hadennii ®©.H.IT. B
3aMKHYTOH oOmactu. [Ipumepsr.

KommnekcHoe uncio. OCHOBHBIE 0003HAUCHUS U TIOHATHS, T€OMETpHIECKast HHTeprpeTanus. GopMBbl 3aIHCH.
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2 Cemectp
Juddepenunanbubie ypaBHeHHs1. OCHOBHBIE IOHSTHS U ONPEACICHHS.
Juddepennnanbable ypaBHEHHUS ¢ Pa3IeSIIOLIMMUCS IEPEMEHHBIMU.
OnHopoanble quddepeHnnanbHbIe ypaBHEeHHUS.
Juddepennnanbable ypaBHEHHUS, IPUBOSIIINECS K OJTHOPOIHBIM C IIOMOIIBIO JMHEHHON 3aMEHBI.
Jluneiinvie muddepeHmansHble ypaBHeHHs epBoro nopsinka. Merons! beprymm u Jlarpanxa.
VYpaBHeHue bepHyIM U METOBI €r0 peIIeHHs.
YpaBraenue B nonHbIx auddepennnanax. Heodxommmoe u qocTatouHoe ycinoBue moyHoro auddepennunana.
Juddepennnanbaple  ypaBHEHUSI BBICIIMX HOPAAKOB. JnddepeHnuanbable ypaBHEHUs, NOMYCKAalONINE ITOHIKEHHE
CTETICHHU.
Jlunefinple muQQepeHnaIbHbIe ypaBHEHHS BBICIINX MOPSIAKOB. TeopeMbl O CBOWCTBaX peIICHHH JIMHEHHBIX
muddepeHnnanbHbIX YpaBHEHUH BBICIINX TTOPSAKOB.
Teopema o CTpyKType 00IIEeTO pelIeHus IMHEHHOTO OJHOPOAHOTO arddepeHInaIsHOTO ypaBHEHHS.
Pemenne nuneiHOro 0HOPOAHOTO AN PEPEHIINATBHOTO YPaBHEHUS C TIOCTOSTHHBIMH KO3 (HUIIMEHTaMH.
Teopema o cTpyKType 00111ero pemeHus JMHEHHOT0 HEOJHOPOIHOTO M (epeHIINaTbLHOTO YPaBHEHHSI.
Merton BapHaIiy IPOU3BOJIBHBIX OCTOSHHBIX.
Jluneiinpie HeoaHOpPOAHBIC AuddepeHIInanbHbIe YPaBHCHHS CO CICIHATLHON MPaBOi YacThio. MeTo HeopeaeIEHHbIX
K03 HULNEHTOB.
Cucrtemsl muddepeHnnansHbIX ypaBHeHni. Teopema cyniecTBOBaHHS U €AMHCTBEHHOCTH.
Cuctemsl muHEHHBIX quddepeHnnansHpIX ypaBHeHH. TeopeMbl 0 CTpyKType obmiero pemenus. Meros Bapuamyu.
Cuctemsl THEHHBIX quddepeHnnanbHbIX YpaBHEHUH ¢ MOCTOSHHBIMU KOd(QUIIeHTaM .
Onepanyu HaJl KOMIITIEKCHBIMY YHCIAMH.
JBoitHol unTerpan. CoiicTBa. Beiuucnenue.
JIBoitHOM MHTErpail B NoJsipHOU cucteme koopauHat. Murterpan [lyaccona. [lpumeHnenne 1BOMHOrO HHTErpana.
Tpoitnoit unterpan. CpoiictBa. Beruncnenue. [Ipumenenue.
TpoliHoit HHTErpan B HUIMHAPHYECKOH U chepruuecKkoil cucreMax KoopauHat. [IppuMeHeHne TpOHOTo HHTerpaa.
KpuBonuneitnslil uaTerpan nepsoro poaa. Croiicta. Beruucnenue. Ilpumenenue.
KpusonuneitHslil uaTerpan sroporo poga. Coiictsa. Berancnenue. [Ipumenenue.
B3anMocBsI3p MeX 1y KpUBOJHMHEHHBIMU HHTETpaIaMH MIEPBOTO U BTOporo poxa. ®opmymna Octporpaackoro-I'puHa.
HesaBucuMocTh HHTErpajia BTOporo poja ot ImyTH uHrerpupoBanus. O600ménHas Gpopmysna Hetorona-Jleiionuna.
IToBepxHOCTHBII UHTErpad nepBoro poaa. Cpoiictsa. Beruncnenue. [lpumenenue.
IToBepxHOCTHBII HHTErpan BToporo pona. Cpoiicra. Boruncnenue. [Ipumenenue.
®opmyna Octporpaackoro-I'aycca.
®opmyna Crokca.
Uucnossle psiabl. Cxoaumocts. Kpurtepuii Komiu.
OcraTounslii wieH paga. Heo6xonumoe 1 1ocTaTouHOE YCIIOBHE CXOAUMOCTH psia. HeoOXoquMBblii MpU3HAK CXOAMMOCTH.
CBoiicTBa pI0B, CBS3aHHBIC C JIMHEITHBIMU OTIEPALUIMH.
[TonoxurensHble uncioBble psabl. Teopema Beitepiirpacca.
WHTerpanbHbIi IPU3HAK CXOIUMOCTH.
IIpu3naku cpaBHEHHUS.
ITpuznak JlamamGepa.
Panukanbubiii npusHak Komm.
3HaKoIepeMeHHbIE Psbl. AOCOIIOTHASI CXOJUMOCTh CBOWCTBA a0COIIOTHO CXOISIIMXCS PSIOB.
3Hakouepeaytomuecs psaapl. Teopema Jleiioanma.
VYcnoBHo cxogsmuecs psaasl. Teopema Pumana.
OynkunonansHele paapl. ObnacTs cxogumocti. Cymma psija.
PaBHOMepHas cxonumocTs. [Ipusnak Beliepmtpacca.
OYHKIIMOHANBHBIE CBOUCTBA (DYHKITMOHATBHBIX PSIIOB.
Crenennsie psabl. Teopema AGens 1 e€ cleacTBYs.
Pannyc cxomumoctu. Teopema Komm-Anamapa u e€ ciieacTaue.
DyHKIMOHAJIbHBIE CBOMCTBA CTENIEHHBIX PSIOB.
Psn Teiinopa (Makiopena). Kpurepun cxogumoct psina Teftnopa.
Paznoxenne sneMeHTapHbIX QyHKIMN B psix MakiopeHa.
[Tpumenenue psI0B K NPUOIMKEHHBIM BEIYUCICHUAM U PEIICHHI0 Au(PepeHINaIbHBIX YPaBHEHHH.

Hpumepuble eapuanmosl IK3aMenauuoOnHHblIX ounemos:

9K3AMEHAIIMOHHBIN BAJIET Ne 1

10 JUCHUIIINHE «BhICIIas MaTeMaTHKa
cemectp 1

1. CaoiicTBa npeneioB, CBI3aHHbIE C HEPABEHCTBAMU. (C J0Ka3aTEILCTBOM)
2. umuaapuueckue nosepxHoctu. [Ipumepst. [ToBepxuoctu Bpanienus. Ilosepxunoctu Il-ro nopsinka. I[pumepsr.



3. IIposepurs cnpasemmBocTb Gopmyitsl Komm aist pyHKImiA f (X) =x°n g(X) =x*+1 na [1;2].
~f= ~ ~ ~ . ~ v/
4. Haiitn a(a -2b ), eciau |a| =2; ‘b‘ =1, a yron Mexy BekTopamMu A u b paBeH E

5. Bemumncanuts paccrosiaue d or Touknu P(-1;1;-2) no mnockocty, 3aJaHHON ypaBHEHHEM X — 2y +22+4=0.

3K3AMEHALIMOHHBIN BUJIET Ne 2

10 TUCHUININHE «BhICIas MaTeMaTHKa

cemectp 1
1. [ocrarounsie (1-e u 2-¢) yciaoBus 3KkcTpeMyMma QyHKIHN(TOKa3aTeIBCTBO).
2. IlpumeneHue ompenenéHHOTO HHTETpasa K BEIYUCICHUIO 00bEMa Tena. [Tpumep.
. . . L2 2 4
Haiiti mnomans Gurypsl, orpaHHYeHHON 3aMKHYTO! JIMHKEH Y& = 4x° — X",
24X
. x“edx
4. Haiitn I .

5. BBIHCIUT IPUOIHKEHHO V1,047 +198° .

3K3AMEHAIIMOHHBIN BAJIET Ne 3

10 JUCLUIUIMHE «BrICIIasg MaTeEMaTHKA
cemectp 2

1. Teopema o CTpyKType OOLIEro pPeIIeHHUs JIHHEHHOro HEOAHOPOJHOTO T (HepeHINATBHOTO YPaBHEHUS.
2. Ilpu3Haku cpaBHEHUS.

0 n
3. HccnenosaTh Ha CXOJUMOCTbH Psit Z —
o n!
3+2 N
4. Paznoxuts Gynxumio f(X)= € B psx Teinopa B OKPECTHOCTH TOUKH Xy = -1
I xdx + ydy |
5. BbIYHCTUTH KPUBOJUHEHHBIN UHTETPAT ! ,Tae ' - oTpe3ok mpsimoii ot Toukw (1,1) mo Toukw (3,4).

Kpumepuu oyenxu:
[IpuBenens! B paznene 2



2. Kputepuu u MIKaJIbl OLleHUBAHUSA

il KOHTPOJIBHBIX MEPONPUATUN (TEKYLIEro KOHTPOJISI) YCTAHABIMBAETCS MUHUMAJIbHOE U
MaKCHUMaJIbHOE KOJIMYECTBO OAJUIOB B COOTBETCTBUM C Tabnuuel. KoHTpoabHOE MEponpusiTHE CUUTAETCS
NPOIIEHHBIM YCIIELTHO MPU YCIOBUHM HabOpa KoundecTBa 0aiioB HE HIYKE MUHUMAIILHOTO.

Pe3ynpTar 00ydeHus MO IUCUUIUIMHE CUUTAETCS AOCTUTHYTBIM IPHU YCHELIHOM IPOXOXKJIECHHH

00y4aromuMcs BCEX KOHTPOJIBHBIX MEPOTIPHUATUN, OTHOCSIIUXCSA K JAHHOMY PE3yJIbTaTy 00y4eHusl.

1 cemectp
Paspeinsl KosanyectBo 6a/110B
®opMa KOHTPOJISA -
JAUCHHUTIIHHBI min max
1 KourponbHas paGoraNe 1 6 10
W3. «JIuneiinas anrebpa» 8 10
2 KourponbHas paGotaNe 2 3 5
U3. «BekropHas anrebpar» 7 10
3 Kontponpras padoraNe 3 3 5
N3. «AHanuTHYECKasi TEOMETPHSI» 7 10
1,2,3 Konnoxsuym Nel R 10
4 Kontponbnas padoraNe 4 3 5
N]I3. «BBeaeHue B aHAIM3» 8 10
5 KourposbHas pa6otaNe 5 3 S
N3. «/IubddepenipanbHOe HCYUCICHUEY 8 10
45 Konnoxsuym Ne2 - 10
HTtoro 56 100
2 ceMecTp
Paznennl KoanyecTBo 6a1;10B
®opmMa KOHTPOJIS -
AVCIUILIHHBI min max
5 KouTponbHas pa6otaNe 5 (2 wacTs) 6 10
N3. «IIpumeHeHne mpou3BOIHON 8 10
6 KourponbHas paGoraNe 6 6 10
N3. «HeompeneneHHbIN HHTETPAI 8 10
7 Kontponsuas pa6oraNe 7 6 10
N3. «OnpeaeneHHbIid HHTETPAT» 8 10
5,6,7 Konnokeuym Ne3 - 10
8 KontponsHas padoraNe § 6 10
N3. «DYHKIMH HECKOJIBKHUX MEPEMEHHBIX» 8 10
KomnokBuym Ne4 - 10
HTroro 56 100
3 cemecTp
Pasneinbl KoanyectBo 6a/1/10B
®DopmMa KOHTPOJIS -
JAUCHUTIIHHBI min max
9 KonTtponbHas pabotaNe 9 12 20
NI3. «Anddepennpanpabie ypaBHEHU 16 20
Kommoxsuym Ne 5 - 10
10 KontponsHas pabotaNe 10 6 10
N3. «kKpaTHble 1 KpUBOJIMHEHHBIC HHTETPAITBI» 8 10
11 KontponbHas pa6otaNe 11 6 10
N3. «Yucnossie U QyHKITUOHATHHBIE PSIIBI» 8 10
10,11 Kosnoxsuym Ne 6 - 10
Hroro 56 100

[Tpu oLileHMBaHUU PE3yAbTATOB O0YUEHUS 110 JUCHUILTUHE B X0/1€ TEKYIIET0 KOHTPOJI YCIIEBAEMOCTH
UCIIOJIb3YIOTCS CIIEAYIOIINE KPUTEPHH.




MuHUMAIIBHOE KOJHUYECTBO OalljloB BBICTABJISAETCS 06y11a10LueMyc;1 IpHU BLBIIOJHCHHUU BCEX
HOKaSaTCHeﬁ, JOIIYCKAIOTCA HECYIIECCTBEHHBIC HETOYHOCTHU B U3JI0OKCHUU U O(l)OpMJ'ICHI/II/I Marcpuaia.

HaumeHnoBaHue,
o003HaueHne
KontponbHas pabora | [IpaBunsHo penieno He meHee 60% 3amanuii Tecra.
IIpencraBneH OTYET, COACPKALIMA HEOOXOMUMBIC pACUCThl, BBIBOJBI, OGMOPMIICHHBIN B

IToxa3aTeau BbICTABJIE€HUS MUHUMAJIbHOI0 KOJHM4YeCTBA 0A/1JI0B

I/IHL[I/IBI/I,HyaJ'ILHLIe
COOTBETCTBUU C YCTAHOBJICHHBIMUA Tpe6OBaHI/IHMI/I.
JOMAIIHUEC 3aJaHUs o
(I/Iﬂ3) HpOZ[eMOHCTpPIpOBaH YAOBJICTBOPUTCJIbHBIM YPOBCHb BJIAJICHHUA MAaTCpUAJIOM IPH 3alIUTE I/I,H3,

JaHbl IPaBUJILHBIC OTBCTHI HC MCHEC YCM Ha 80% 3aJlaHuM.

KonnokBuyM, KpUTEpHH OLICHHWBAHWS. BHJIET KOJUIOKBUyMa COCTOMT M3 JABYX TEGOPETHYECKHX BOIPOCOB. 3a IIOJHOE
PacKphITHE KaXKIOT0 U3 HUX Jaercs 5 6amios (Bcero 10 6amos).

Kputepuu oLileHUBaHHS OTHOTO TEOPETUYECKOTO BOIIPOCa!
- maerca 5 Oamna, €U CTYyJEHT CBOOOAHO ONEpPHPYET TEOPETUUECKUM MaTepHajoM B paMKaX 3aJlaHHOTO BOIPOCA, MOXKET
MPUBECTU NO0KA3aTCIbCTBA, HAXOAUT aHAJIOTUU U NPAKTUICCKHUE TPUMEPLI, 1aCT JIOTUYHBIN OTBET HA ITOCTABJICHHBII BOIIPOC;
-naetca 4 Gala, eClii CTYAEHT 0OHapyKKBaeT IOJIHOE MM JOCTATOYHO MOJNHOE 3HaHHE y4eOHO-IPOrpaMMHOIO MaTepHala B
paMKax 3aJaHHOT'0 BOIIPOCa, HE JIOMYCKAET B OTBETE CYIIECTBEHHBIX HETOYHOCTEH;
- pmaercs 3 0amma, eCOM CTYAEHT [EMOHCTPUPYET 3HAHME OCHOBHOIO Y4YeOHO-IPOIPAMMHOIO MaTepHana, IPUBOJUT
(OpMyYIUPOBKY BCEX ONMpPEACNICHUH 1 TEOPEM B paMKaXx 3aJaHHOI'0 BOIIPOCA;
- maetcs 2 6aia, eciy CTyJCHT IPUBOIUT (POPMYITUPOBKH OOJIBIINHCTBA ONPEACIICHUI H TEOPEM B paMKaX 33aHHOTO BOIIPOCa;
- maetcsi 1 6ayt, eciii CTyICHT MOKET IIPUBECTH 4acTh GOPMYITHPOBOK ONpeeIeHHI U TEOPEM B paMKax 3aJaHHOT'O BOIIPOCa;

IIpomeskyTouHas arrecTaums

[TpoMexxyTodHast aTTECTAIHMS 10 TUCIUTUTMHE TPOBOAMUTCS B (DOpME IK3aMeHa.

HToroBble OLIEHKH MO JUCUUILIMHE BBICTABJISAIOTCS HAa OCHOBE PE3YyJbTAaTOB TEKYLIEIO KOHTPOJIS C
WCIIOJIb30BAHUEM CJIEAYIOIIEH [IKaJIbI:

Ouenka Ha0pano 6an110B
COTITMYHOY 90-100
«XOPOTIOY 75-89

«YJIOBJICTBOPUTEIHHOY 56-74
«HEYJIOBIICTBOPHUTEIHEHOY 0-55

Ecnu cymma HaOpaHHBIX 6aymuioB MeHee 56 OamuioB (WM He MpPOWAEH MHHUMAJBHBIN MOPOT IO
KOHTPOJIBHOMY MEPOIPHUATHIO) — 00yUJarOLIUICS HE TOMYCKAaeTCs 0 IPOMEXKYTOUYHOM aTTeCTaluH.

Ecnu cymma 6amnoB coctasiser oT 56 n0 89 OannoB (M mpoieHbl MUHMMAJIbHBIE OPOTH BCEX
KOHTPOJIbHBIX MEPOIIPUATHI) — 00yUaronuiicst TomyckaeTcs 10 IK3aMeHa.

Ecnu cymma 6amnos coctaBisger ot 90 1o 100 6amioB, oOydaromuiicss aBTOMaTUYECKH MOJIyYaeT
OLIEHKY «OTIIMYHO».

buner k sk3aMeny BKIIOYaeT 2 TEOPETUUECKUX BOIIpOca U 33a/1auH.

[TpomexyTouHas aTTecTalus MPOBOJUTCS B YCTHOU hopme.

Bpewmst Ha moarorosky — 90 MUHYT.

[lpu oreHWBaHUM pPE3yNbTATOB OOYUYEHHsS 1O AMCIUIUIMHE B XOJAE MPOMEXKYTOUYHOW aTTeCTalluu
UCTIOJIB3YIOTCS CIENYIOIINE KPUTEPUH U IIIKaJIa OLIEHKU:

Ouenka Kpurtepuu onenku

OOyyaroniuiicsi Moka3ajl BCECTOPOHHEE, CUCTEMATHYECKOe M TIIyOOKOe 3HaHWE y4eOHOTO
Mmarepuana, MPeAyCMOTPEHHOro IMPOrpaMMO, YMEHHE YBEPEHHO MPUMEHSATh Ha HX
MIPaKTHKE MPH PEIIeHUH 3a/1a4 (BBIIIOIHEHUH 331aHHUi), CHOCOOHOCTH MOIHO, PABMIIBHO H

«OTIUIHOY
apryMeHTHPOBAaHHO OTBEYaTh HAa BOMNPOCH M JAeJaTh HEOoOXOIuMBble BHIBOABI. CBOOOTHO
UCTIONB3YeT OCHOBHYIO JIMTEpaTypy U 3HAaKOM C JONOJHHUTEIbHON JUTepaTypoil,
PEKOMEHI0BaHHOI TpOrpaMMoi.
OOyyaromuiics okasai NOJHOE 3HaHUE TEOPETHYECKOro MaTepHaia, BiaJeHue OCHOBHON
«XOpOIIIOY JIUTEpaTypol, PEKOMEHIOBAaHHON IporpamMMme, yMEHHE CaMOCTOATENIBHO pelIaTh 3ajad

(BI)IHOJ'IHHTL 3aﬂaHI/IfI), CIIOCOOHOCTH APryMmeHTUPOBAHHO OTBCYATh HAa BOIIPOCHI U JCJIAaThb
HGOGXOﬂI/IMLIe BbIBO/IbI, 1ONYCKACT CANHUYHLIC OIIII/I6KI/I, HCIPAaBJIICMbBIC TOCJIC 3aMCYaHUA




npenozaBarens. Crioco0eH K caMOCTOATENIbHOMY HOIOJHEHHUIO U OOHOBJICHHIO 3HaHUIl B
X0Jie JaypHeell yaeOHo# paboThl 1 podecCHOHATEHON AeITENEHOCTH.

«YHOOBJIETBOPUTEIILHO)

OOyJatonuiicss AEMOHCTPHPYET HEIMONHOe WM (parMeHTapHOE 3HAHUS OCHOBHOTO
y4eOHOTO MaTepHaa, JOIMYCKAaeT CYIICCTBEHHBIC OMIMOKH B €T0 M3JIOKCHUH, HCIBITHIBACT
3aTpyOHEHUS W JOMMyCKAaeT OINMOKM WpPH BHINOJTHECHUH 3alaHuil (peIlIeHnH 3aiadq),
BBITIOJHACT 3aJaHUE NPU TOJCKAa3KEe IPENoAaBaTelsl, 3aTpydHAETCS B (OPMYIHPOBKE
BBIBOJIOB. BilaseeT 3HaHWEM OCHOBHBIX pa3feioB, HEOOXOAMMBIX JUIA JAalbHEHIIEro
0o0ydJeHHs, 3HAKOM C OCHOBHOW W PEKOMEHIOBAHHOW JHUTEPaTypOH, PEeKOMEHIOBAHHOW
IIPOrpaMMON.

«HCEYOOBJICTBOPUTECIBLHO»

OOyyaronuiicst Ipy OTBETE AEMOHCTPHUPYET CYIECTBEHHBIE TPOOEIBI B 3HAHUAX OCHOBHOTO
yueOHOro Marepuana, JIoIycKaeT rpyoble oMok B (JOPMYIHUPOBKE OCHOBHBIX IMOHSATHH 1
NPY PELICHUY TUIOBBIX 3a]a4 (IPH BHITIOJIHEHUH THITOBBIX 331aHHIi1), HE CIOCOOEH OTBETHTH
Ha HaBOJSIIKE BONPOCH! mpemnojaBateist. OueHKa CTaBUTCS O0ydJaroIluMcs, KOTOpbIe He
MOTYT HPOJOJDKUTh OOyYeHHE WM MPHUCTYIMHUTh K MPO(PECCHOHATBHON NESATENBHOCTH TI0
OKOHYaHHMH 00pa30BaTeNbHOIO  YYpeskAeHHs 0e3 JIONOJHUTEIBbHBIX 3aHATHH  TI0
paccMaTpruBacMoN TUCHUILIIHE.
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