MUWHUCTEPCTBO HAYKU U BBICIIEI'O OBPA30OBAHUS
POCCUMCKON ®EJIEPALIUU
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’KETHOE
OBPA30BATEJIBHOE YUYPEKIEHUE BBICIHIEIO OGPA3OBAHMUSI
«IYTAHCKHUH T'OCYJAPCTBEHHBIN YHUBEPCUTET
UMEHHU BJIATUMUPA JAJIS»

PakyJIbTeT KOMIBLIOTEPHBIX CHCTEM H HH(POPMANHOHHBIX TEXHOJIOTHI

Kadenpa npuxiiagnoii mareMmaTuku

YTBEPXJIAIO
(dakyapTeTa  KOMIIBIOTEPHLIX
U UHPOPMALTHOHHLIX
L O,
/'M/ KoueBckuii A. A.
O 7 2023 1

PABOYASI TPOTPAMMA YYEBHOW JUCIHUATIINHBI

«MaremaTHkKa»

1o HarpasieHuto noarorosku 15.03.01 MammHocTpoeHue

Mpo@uilb  NOJArOTOBKM «MaIIMHBI M  TEXHOJOTHS  BLICOKOI(P(EKTHUBHBLIX
npoueccoB 00pabOTKKU MaTepHaIOB

Jlyraunck — 2023



Jluct cormacoBanus PITY []

Pabouass mporpamma yueOHOH JucHMIUIMHBL «MaTeMaTuka» 110 HAIpaBICHHIO
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CTpyKTypa u coaep:KaHue IUCIHUILTHHBI

1. Hean u 32124 JUCUMILUIMHBI, €€ MECTO B y4eOHOM Mpoluecce

JlucuuIuinHa MpeAcTaBIsieT COO0OM H3JI0KEHHE OCHOBHBIX MOJIOKEHUI
MaTeMaTUYeCKOT0 aHallh3a, AHAJIMTUYECKON MeOMETpUU U JIMHEWHOHN anreopsl,
HEOOXOIUMBIX JIJISl U3YUYEHUS CIIEUUATbHBIX JUCIUIUIMH.

Lenp m3ydeHUs: TUCUUIUIMHBI — OBJAJEHUE CTYJECHTaMH HEOOXOIUMBIM
MaTeMaTH4YECKUM almapaTroM, IMOMOTalolUM aHAJIW3UPOBaTh, MOJAEIUPOBATh U
pemaTe 3a1a41 B paMKax IMPUKIIAIHBIX UCCIEA0BaHUMN.

3aayu: pa3BUTHE JIOTUYECKOTO0 W aOCTPAKTHOTO MBIIUJICHUS CTYIEHTOB,
OBJIQJICHUE CTYJEHTAMU METOJAMHU HCCIICIOBAHMS U PEUICHUS MAaTeMaTHYECKUX
3a/1ay; BbIpa0OTKAa y CTYACHTOB YMEHHS CaMOCTOSITEIbHO PaCHIMPATH CBOU
MAaTE€MAaTUYECKUE 3HAHUA M NPOBOJWTh MAaTEMATHUYECKUU AHAIM3 MPHUKIIAIHBIX
3a7ay.

2. MecTo nucuuninnsl B crpykrype OIIOII BO

HMucuumnrHa «MaremaTuka» BXOOWT B MOAYJIb €CTECTBEHHOHAYYHBIX
JUCLMILIINH 00513aTeIbHON YacTH y4eOHOTro IUIaHa.

HeoOxonuMbpIMU  yCTIOBUSIMU  JIJIi  OCBOEHUSI JTUCLUILIUHBL  SIBJISIOTCS:
3HaHHME DJJIEMEHTApPHONW MaTeMaTHKU: aireOpbl, TeOMETPHUM, JJIEMEHTAPHBIX
(YHKIMI 1 OCHOB MaTeMaTUYECKOTO aHAJIN3a; YMEHUS pelllaTh TUIOBBIE 3a]jaul
JJIEMEHTAPHOM  MAaTEMAaTHKW;  HAaBBIKM  MBICIHUTEIBHOM  JEATEIbHOCTH,
JIOTUYECKOTO aHAJIN3a, MaTEMAaTUYECKOTr0 M TEOMETPUYECKOTO MBILUICHMSL.

CopnepxaHne JUCLUILIMHBL  SIBJISETCS  JIOTUYECKUM  IMPOJOJLKEHHEM
COJICpKaHUS JJIEMEHTApPHOM MATEMATHKU M CIYXXUT OCHOBOW JUII OCBOEHUS
CHEIUAIbHBIX NHXCHEPHBIX TUCLUIIINH.

3. TpeOGoBaHus K pe3yJibTATAM OCBOEHHSI COAEPKAHUA TUCUHUIIMHBI

CryneHThl, 3aBepLIMBIIME UW3Y4YEHHWE AUCUHUIUIMHBI «MaremaTukay,
JOJIKHBI

3HATh: OCHOBHBIE MOHATHS U METOJIBI MATEMAaTUYECKOTO aHAJIN3a, B YaCTU
muddepeHnnaIbHOT0 U MHTETPATHHOTO HCYMCICHUS, TEOPUU PSIOB; TECOPUU
JTUHENHOW anreOphl; aHATMTUYECKON reoMeTpur; Teopuu auddepeHITnaIbHBIX
YPaBHEHUW; OCHOBHBIE QJITOPUTMbl THUIIOBBIX YHCIIEHHBIX METOJOB PEIICHUS
MAaTeMaTHYECKHUX 3a/1a4.

YMETh: UCIIOJIb30BATh METO/IbI MaTEMaTH4YECKOTO aHaJIN3a,
AQHAJIUTUYECKOW  TEeOMETPUM, JIMHEWMHOW  anreOphl, Teopun  (PyHKIUH
KOMILUIEKCHOTO MEPEMEHHOI0; HCIOJIb30BaTh OCHOBHBIE MPUEMBI 00pPabOTKHU
AKCIIEPUMEHTAJIbHBIX JaHHBIX.

BJIAJI€Th: MAaTEMATUYECKUMHU MOHSTUSMH M CUMBOJAMHU [JI1 BBIPAKECHUS
KOJINYECTBEHHBIX U KAYECTBEHHBIX OTHOLICHU, MATEMAaTUYECKUMHU METOJIAMU U
aIrOpUTMaMHU B IPUIIOKEHUSIX K TEXHUYECKUM HayKaM.

[lepeuucnennbie pe3yabTaThl OOpa30BaHUS SBISIIOTCA OCHOBOM st
dbopmupoBanus craenyrmnmx kommneteHnui (B cootrBerctBuu ¢ ®I'OC BO u
TpeOOBaHUAMM K pe3yJbTaTaM OCBOCHUS OCHOBHOW 0Opa3oBaTebHOMU
nporpammsl (OIIOIT BO):



YHUBEPCAIbHBIX:
OIIK-1

croco0eH INPpUMCHATL CCTCCTBCHHOHAYYHLIC U O6I_H€I/IH)K€HCPHBIG

3HAHMSI, METOJbl MATEeMaTHYECKOIO0 aHalM3a W MOJCIHUPOBAHUS B
npodeccuoHaIbLHON AeATeIbHOCTH

4. CTpyKTYypa ¥ coaepkaHue JUCHUILIUHbI

4.1. O0beM y4eOHOIl TUCHUIINHBI M BUAbI y4e0HOI padoThl

O06nem vacos (3.€.)
Brj yae6HOH paGoTE! Ounas OuHo- 3aouHast
dbopma 3a04Has dbopma
dbopma
OOmas yueOHast Harpy3ka (Bcero) 504 504
(14 3au. en) (14 3au. en)
Oo0s3arenpHas ayTUTOpHAS yueOHas 272 46
Harpyska (Bcero)
B TOM YHUCJIC:
Jleximun 136 24
CemMuHapCcKue 3aHATHS - -
[TpakTuueckue 3aHATHS 136 22
JlabopaTopHbie pabOTHI - -
Kypcosas paboTta (KypcoBOii MPOEKT) - -
NunuBuayanpHOE 3a1aHUE 1-3 cem. 1-3 cem.
CamocrositensHas paboTa cTyaeHTa (Bcero) 232 458
dopma aTTecranun 9K3aMeH; IK3aMeH
(1-3 cem.) (1-3 cem.)

4.2. Conep:kaHue pa3iejoB TUCHHILIHHBI

Cemectp 1

Tema 1.

JluneitHas anredpa

Marpuiel. Onepanuu Haj matpuriamu. Onpenenutenu. CBoicTBa
onpenenutenen. Paznoxxenune onpenenureneil. MeTonbl BIUNACICHUS
omnpenenurenei. OOpaTHas MaTpuIia.

Martpuunbie ypaBHeHUMs. Panr warpunpl. CuCTEMBbl JIMHEHHBIX
anreOpanyeckux ypaBHeHUi. Marpuunsii Meton. Meton Kpamepa.
Meron T'aycca. Teopema Kponekepa—Kanemm. ®dynpameHtanpHas
CUCTEMA PELICHUM.

Bekropel. JluHelHble omnepauMd  HajA ~ BeKTOpamu. JIMHenHas
3aBUCUMOCTh BeKTOpoB. basuc. KoopmuHatel BekTOopa B 0asuce.
JIelcTBUS C BEKTOpaMH B KOOPJAWHATHOM MpEJICTaBIeHUNU. JlekapToBa
CUCTeMa KOOpAHWHAT. V3MeHeHHe KOOpAMHAT MpU 3aMeHe Oa3uca u
Hayajia KOOpJMHAT.

[Tpoekuus BekTopa. CKalsipHOE NPOU3BEACHUE BEKTOPOB. BekTopHOE
MIPOU3BEJCHNE BEKTOPOB. CMEIIaHHOE ITPOU3BEICHHUE.

Jluneitnble onepatopbl Ha IUIOCKOCTH. COOCTBEHHBIE BEKTOPHI U

2



Tewma 2.

Tema 3.

COOCTBEHHbIE 3HAY€HUs JMHEWHOro ormeparopa. KsagpaTtuynble
(OpMBL.

AHanmuTuyeckas reoMeTpus

IIpocreiine 3amayv aHAIATUYECKOW TIE€OMETPUM Ha IUIOCKOCTH.
YpaBHEHHE JMHUM Ha IUIOCKOCTH. YPABHEHHUE IPSMOM C YIJIOBBIM
k03 puieHTOM. YpaBHEHHE MPSAMON C YIJIOBBIM KO3 (DULIHEHTOM,
IIPOXOJAILECH Yepe3 JaHHYIO TOUKY. Y paBHEHHUE IIPSAMOM, POXOAALIEH
yepe3 JBe JaHHble Touku. OOluee ypaBHEHHE NpSAMON. YpaBHEHUE
npssMOM B «oTpe3kax». HopmanbHOe ypaBHeHue npsmoin. Kpubie
BTOPOTO MOPSIZIKA.

YpaBHEHHE MOBEPXHOCTH B IMPOCTPAHCTBE. YPABHEHHUE IUTOCKOCTH,
NPOXOJAIIEH dYepe3 JaHHYK TOYKY, C 3aJaHHbIM HOPMAJIbHBIM
BekTopoM. OOliee ypaBHEHUE IJIOCKOCTH. YPaBHEHUE IIOCKOCTH B
«OTpe3Kax». Yroil MeXAy JABYMs  IUIOCKOCTSMHU. Y CJIOBHS
NapauieIbHOCT W NEPIEHIUKYJISIPHOCTH  JIBYX  IIJIOCKOCTEH.
HopManbHOEe ypaBHEHHME IIIOCKOCTH. PaccTosHue OT TOYKH 10
IUIOCKOCTH. Y PaBHEHHE MIJIOCKOCTH, MMPOXOISILIEN Yepe3 TPU TOUKH.
VYpaBHeHUsI NpsSMOM JHMHMM B TMpocTpaHCTBE. KaHOHMueckue u
[IapAMETPUYECKUE  YpPAaBHEHUS MNPSAMOWU. YpPaBHEHUS  IPSMOM,
NPOXOAAIIEH Yepe3 JIBE TOYKH. YTON MEXKAY JBYMS NPSIMBIMU.
YcnoBus mapauieIbHOCTH W NEPIEHAUKYIISIPHOCTH BYX IPSMBIX.
IIpsiMast ¥ IUIOCKOCTH B IIPOCTPAHCTBE: Yrojl MEXKIY IIPIMOU U
IUIOCKOCTBIO, YCJIOBMsI IIEPECCUCHHUs] IPSAMOM IIOCKOCTH, YCIIOBHS
[IapaJuIEIbHOCTU U MEPICHAUKYIIIPHOCTHU IIPSIMOU U INIOCKOCTH.
IloBepxHocT BTOpOro mnopsaka. llwmHIpuYecKkre MOBEPXHOCTH.
Cdepa. Konycwl. Dmmuncoun. ['mmepOomomabl. IlapaGomounmabl.
['eomeTpuyeckre CBOMCTBA 3THX ITOBEPXHOCTEM.

[lonAapHpie KoOpaMHAaTBI Ha IUIOCKOCTH. Crhupans Apxumena.
[Munmunnpuyeckue u cpepudeckue KOOpAMHATHI B IPOCTPAHCTBE.
Pasnmuunaple  cmocoObl  3amaHus JIMHAA W TOBEPXHOCTEH B
IIPOCTPAHCTBE.

Marematnueckuil aHaIn3

MHoxecTBa  BelleCTBeHHbIX uucen. Dyskiusa. OoOnactb ee
ompenenenusi. CrocoObl  3amanus. OCHOBHBIE — 3JIEMEHTapHBIC
dbyHKIMM, ©X CBOMCTBA U Tpaduku. UHCIOBBIE MOCIEA0BATEILHOCTH,
UX pOJb B BBIUMCIUTENBHBIX IMponeccax. Ilpenen umcioBon
nocnenoBarenbHocTd.  CyllecTBOBaHHWE — MpeAesia  MOHOTOHHOM
OrPaHUYECHHOM MOCIEN0BATEBHOCTH.

[Ipenen QyHKIMHA, OCHOBHBIE TOHATHSA U CBOMCTBA. OJHOCTOPOHHUE
npenenbl.  [lepBelidi 1 BTOpOM 3ameuatenbHble npenensl. [Ipenen
byHkun B OeckoHeuHOCTU. lIpenenbl MOHOTOHHBIX —(YHKIUIA.
beckoneuno Manbie pyHKIMM U UX cBoiicTBa. CpaBHEHHE OECKOHEUYHO

MaJsbIX PYHKIIHUA.
HenpepbiBHOCTh (yHKIIMM B TOuke. HemnmpepbIBHOCTH OCHOBHBIX
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Cemectp 2
Tema 3.

aneMeHTapHbIX (QyHKIMA. CBoiicTBa (DYHKUMH, HENPEPHIBHBIX Ha
OTpE3KE: OTrPAaHUYEHHOCTb, CYLIECTBOBAaHME  HaMOOJIBILETO,
HAaUMEHBIIIETO U IIPOMEXKYTOUHBIX 3HAUCHUH.

HuddepennanbHoe UCUUCICHUE (PYHKUMA OJHOW MEpEeMEHHOM.
[IpousBoaHas (pyHKIMHU, €€ CMBICI B pa3iIuuHbIX 3anavax. [Ipasuna
HaxoKJeHus mpou3BoaHoM. [IpomsBoaHas CclHOXKHONM M 0OpaTHOM
(GyHKLIMN. Huddepenpponanvie (byHKLMH, 3aJaHHBIX
apamMeTpPUIECKUM o0Opazom. [Tonsitue byHKIUY,
mipdepenupyemoii B touke. Juddepenuuan Pynkuum, ero
reomMerpuueckuid  cmbici. OOmiee mnpencraBieHHE O MeEToAax
nuHeapuzauuu.  MuBapumantHocth  Qopmbl  nuddepeHumana.
[IpouzBoanbie 1 Aud@epeHIanbl BHICIIMX MOPSAKOB, UX CBOMCTBA.
Touku skctpemyma Qynkuuu. Teopema depma. Teopemst Pomns,
Jlarpanmxka, Komm u ux mnpumeHeHne. OCHOBHBIE TEOPEMBI O
mupdepenupyembix  GyHkuuax.  HeompenenenHHocthn u HX
packpeiTe ¢ noMouipro npaswia Jlomurana. dopmyiel Teinnopa u
Maxnopena. IlpeacraBienne OCHOBHBIX 3JI€MEHTApPHBIX (DYHKIUI 10
dopmyne Teitnopa. [Mpumenenus hopmyn Teiinopa.

[Tpumenenne audQepeHanTbHOr0 UCUUCIICHUS ISl UCCIIEA0BAHUS
GYHKIMA M TOCTpOeHUS WX TpadUKOB YCIOBUS MOHOTOHHOCTH
byHKITIH. OKCTpeMyMbl  (YHKIIUH, HEOOXOJUMOE YCIIOBHE.
HocraTounble ycnoBus. OTbhICKaHHE HAaUOOJIBIIErO W HAaUMEHBILErO
3HaueHus PyHKUUH, JudepeHurpyemoit Ha orpeske. VcenenoBanue
BBINYKJIOCTH (yHKIMU. Touku mnepernda. ACHUMITOTBHI (YHKIUIL.
[lonsiTie 00 acuMnTOTHYECKOM paszinoxkeHunu. OOmas cxema
UCCIIe/IOBaHMs (PYHKIIMM 1 TIOCTPOEHHUE ee rpaduka.

Marematrueckuil aHaIn3

Heonpenenennsiii unrerpan. IlepBooOpasnas. HeomnpeneneHHbIN
WHTETPaJI U €r0 CBOMCTBA. [ €OMETPUUECKUI CMBICIT HEOIPEIETICHHOTO
uHTerpana. Tabmuiia HeompeneneHHbIX uHTErpayioB. [Ipocteifue
npuéMbl  MHTETpUpoBaHus. Vcmonb3oBaHue TaONHII HWHTErPAJIOB.
WNHrerpupoBanne 1m0  4acTIM M 3aMEHOW  MEPEMEHHOMU.
WNuTerpupoBanne MpOCTEUINTUX pallMOHATBHBIX Jpo0eil. Paznoxkenne
TPOOHO-paIlMOHAIBHON (DYHKIIMK Ha TpocTeummme apodou. Metombl
BBIUMCJICHHSI HEONpeaeNeHHbIX KoddduimentoB. HMurerpupoBanue
IpOoOHO-paMOHANEHBIX ~ (QYHKIWMH. VHTEerpupoBaHre HEKOTOPBIX
UPPAIMOHATIGHBIX ~ (YHKIMA W BBIPQKECHUH,  COJACpPKAIIUX
TPUTOHOMETPUUECKUE byHKIHH. WNurerpupoBanue
muddepeHanbHbix OMHOMOB. [IpriMeHeHue TPUTrOHOMETPUIECKHIX
MOJACTAHOBOK  JUIi  MHTETPUPOBAHUS  COJCPXKAIIMX  PaJHUKaJIbI
GyHKIMIA.

OrnpenesieHHbIN UHTErPall U €ro MPUIOKEHU. 3a0aun, IPUBOISIINE K
MOHATUIO  ONPENENICHHBIX HHTErpayioB. MHTErpasbHble CYMMBL.
OrnpenenieHHbIE MHTETPAJI U €r0 CBOMCTBA. Teopema O CpeaHEM.
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Tema 4.

Tema b.

[Ipou3BosHas wWHTErpaja No €ro BepxHeMy mpeaeny. Dopmyna

Herorona-Jleiioauna. OcHoBHBIE IIPUEMBI BBIYKCIICHUS
OIIPENEIIEHHBIX UHTETPAJIOB. IHTErpupoBaHuE MO YacTsIM M 3aMEHOM
[IEPEMEHHOM. [Toustne 0 NPUOIINKEHHOM BBIYNCIICHUN

OMPEIEICHHBIX HMHTErPAIOB. MeTOIbl BBIYMCICHUS ONPEICICHHBIX
UHTETPAJIOB TI0 (QopMysiaM MPSIMOYTOJbHUKOB, Tpamenud u
Cumncona. [IpunoxeHue onpeaeneHHbIX HHTETPATIOB K BBIYMCICHUIO
wioniaaeld, o0beMOB, AJIUH Ayr. MexaHuyeckue U (PuU3MYecKue
NOPUJIOKEHUST  OMNpeAeNieHHbIX  uHTerpasioB.  HecoOcTBeHHBIE
UHTETpaJIbl ¢ OECKOHEYHBIMHU TMpeiesiaMd M OT HEOrPAaHUYCHHBIX
dbynkimit. [IpuzHaku cX0IUMOCTH HECOOCTBEHHBIX MHTETPAJIOB.
OYHKIMA  HECKOJIBKMX TNEPEeMEHHBbIX. DYHKIMU  HECKOIbKHX
nepeMeHHbiX.  OOnacte  ompenenenus.  [lpemen  GyHKIuM.
HenpepsiBHocTh. YacTHbie npousBojHbie. [lomubiid nuddepenuuann,
€ro CBSI3b C YAaCTHBIMU MPOU3BOAHBIMHU. MHBapuaHTHOCTH (HOPMBI
nonHoro nuddepenimana. KacarenbHas IJIOCKOCTh W HOPMaIb K
MOBEpXHOCTU. ['eomeTpuyeckuii cMmpIca moiHoro mauddepeHImana.
YacTtHble TpoOW3BOAHBIE W TOJIHBIE JU(GEepeHIIUaTbl  BBICITUX
nopsiakoB. ®opmyna Teinopa. HesBuble ¢yHkimu. TeopeMsl
cymectBoBanus.  JluddepeHimpoBaHre  HESBHBIX  (YHKITHIL.
OkcTpeMyMbl (DYHKIIMM HECKOJIbKMX TiepeMeHHbIX. HeobGxomumoe
yclIoBUE AKCTpemyMa. JloctaTouHble yciaoBHs. MeToa HauMEHBIINX
KBaJpaTOB. YCJIOBHBIM 3KCTpemyM. Meron MHoxuresen Jlarpanxka.
[Tpumepsb! ero MpUMEHEHUS PU OUCKE ONTUMAJIBHBIX PEILICHU.
KomrmuiekcHslil ananus

KommiekcHble uumcna. JleWicTBUS HaJ KOMIUIEKCHBIMM YHCIIAMHU.
Tpuronomerpuyeckast popma komruiekcHoro uucia. [lTokazaTenbHas
dbopMa KOMIUIEKCHOTO unciaa. OYHKIMK KOMITICKCHOW TEPEeMEHHOM.
[TponsBomHas HYHKIIMK KOMIUIEKCHON TIEPEMEHHOM.
JuddepeHnmanbHble ypaBHCHUS

OObikHOBeHHBIE MU depeHinanbable  ypaBHeHUs. Dusnyeckue
3amaun, mpuBOIAIIKe K nuddepeHInanbHpIM ypaBHEHUAM. 3ajada
Komm. Teopema cymiecTBOBaHHST W E€IUHCTBEHHOCTH PEIICHUSA
3agaun Komm. Ilonme  HampaBieHM W METOA  HW3OKJIHH.
Huddepennmansabie ypaBHEHUS MIEPBOTO MopsAJIKa c
Pa3IEHAOMUMHUCS NIEPEMEHHBIMU u OJIHOPOJIHBIE
muddepennansabie ypaBHeHus. [Ipunoxenus muddepeHmatbHbIX
yYpaBHEHUW TMEPBOrO TMOpsiAKAa B PA3IMUHBIX OOJACTSIX HAYKH.
Jluneiinpie  muddepeHanbHbie  YpaBHEHUS TIEPBOTO  MOPSIKA.
VYpaBaenue bepuynmu. Mx pemenue ¢ momonipo MeTo10B Jlarpanxa
u bepuymu. JuddepeHunanbuble ypaBHEHHUS IMEPBOrO MOpsiAKa B
nonHeix  auddepeHmanax. WNHterpupyromuii ~ MHOXHTEIIb.
JuddepeHumanbHble ypaBHEHHs BBICIIUX MOPsiAKOB. 3anaya Koiw.
[TonsitTne o KpaeBbIX 3amauyax Juisl AUQPQGEepeHIMATBHBIX YPAaBHEHUA.
VYpaBHeHHe, OONMyCKarwllee IMOHWXKEHUE mnopsaka. I[Ipunoxenne x
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Cewmectp 3
Tema 6.

Tema 7.

PEIICHUIO 3a7a4 O ABMXXKEHUU Pu3nyeckoro mMasTHuKa. OIHOPOIHBIC
JUHEWHbIE W  HEOJHOPOAHbIC JuHEHHbIe U depeHnaIbHbIC
ypaBHeHus. [lonatue oOmiero pemenus. Onpenenurens BpoHckoro.

dopmyna JInyBumia-OcTporpaackoro. Merog BapHUaLU
HEOIPEACNEHHBIX  KOI(PPUIMEHTOB  pEIIeHUs  HEOJIHOPOIHBIX
JIMHENHBIX T pepeHIaIbHBIX YpaBHEHUM. JInnennble

muddepeHIabHbIE YPAaBHEHUS C MOCTOSHHBIMU KOd(PUIMEHTaMHU.
YpaBHEHUs C MPABOW YACTHIO CliEUAIBHOTO Buaa. [IpuioxeHust k
OMUCAaHUIO JUHEWHBIX Mojened. Cucrtembl  auddepeHnruanbHbIX
YPaBHECHUM, CBOWCTBA KX pELICHUH. PElIeHus CHUCTEM JIMHEMHBIX
muddepeHIMATbHBIX YPaBHEHUHN C TTOCTOSTHHBIMU KO3 dUItneHTaMu

Teopus psnoB

UucnoBele U (PyHKIMOHATBHBIE psAnbl. YucioBble psawl. [lonsrue
cxoauMocTH psna. ['eomerpudueckas mporpeccus. HeoOxomumprii
NpU3HaK cxoAuMocTH psna. Ilpocreiiiiue neWCTBUS HaA PAIaAMU.
CaoiicTBa psAOB C MOJOXKUTEIbHBIMU wieHamu. HccnenoBanue
CXOJMMOCTH PAJIOB C TOMOIIBIO MpU3HAKOB cpaBHeHMs. [IpusHaku
cxonumoctu  Jlamambepa wu Komm. VHTerpanbHblii — mpu3HAK
CXOJUMOCTH pAIOB c MOJIOKUTETBHBIMU YJIeHaMHU.
3Hakouepenyrommuecs: paasl. Teopema JleiiOnuia. OneHka ocTaTka
3HAKOYEPEIYIOIIErocs psjia. 3HaKoUepeAyIoIuecs psiabl. AGCOIIOTHO
U YCJIOBHO cXosiuecs psabl. Teopema 006 aOCOMIOTHON CXOJUMOCTH.
OyHKIMOHAIBHBIE  PSIIBL. OOnacTb CXOTUMOCTH, METOIIBI €€
omnpeneneHus.  PaBHOMepHas M mOpaBWwiIbHAas — CXOJMMOCTH
dbyHkmoHaneHBIX  psamoB. [lpusnak Beiiepmtpacca. CreneHHble
psanel. Teopema AGenst. IHTepBan U paanyc CXOIUMOCTH CTETICHHOTO
pana. Ero paBHomepHas cxomumocTk. Psan Teiopa. Teopema o
€IMHCTBEHHOCTH  pa3JoKeHWs: (QYHKIMM B  CTEIICHHOM  PSI.
JloctaTouHble YCIIOBUS Pa3IOkKUMOCTH (yHKIMH B psanx Teitnopa.
PaznoxxeHre OCHOBHBIX dNIEeMEHTApHBIX (PyHKIMH B psaael Teitnopa u
Maxnopena. [lpumeHeHre CTENEHHBIX PSIAOB B MPUOIMHKEHHBIX
BeruucneHusix. Psanpr @ypoe. Koaddunmentst @ypre n ux cBOMCTBA.
TeopeMa O CXOOMMOCTH TPUTOHOMETPUYECKUX pPSAAoB Dypee.
[lonatue oproHOpMHpOBaHHOW cucTeMbl pyHkuui. E€ mpumenenue
s pasnokenuss (pyHkiuii. PasnokeHne YETHBIX W HEYETHBIX
byHkmii B Tpuronomerprdeckuii psag Oypee. CrienuanbHbie TPUEMBI
paznokeHus: (PyHKIMHA B 3aBHCMMOCTHA OT 3aJIaHHOTO HWHTEpBaJia
paznoxenus. lIpumenenue tpuroHomerpuueckuMm psaoB Dypee B
NPUOJTMKEHHBIX BBIYUCIICHUSIX.

KpatHble 1 NOBEpXHOCTHBIE HHTETPAJIBI

JIBoHOW wHTErpan. 3ajayd, MNPUBOASIIME K TMOHITHIO JBOMHOIO
uHTerpaina. Ero ompeneneHre M OCHOBHBIE CBOWMCTBA. BpruncieHue
JBOMHOTO  HMHTErpajia  MOCIEAOBATEIIbHBIM  MHTEIPUPOBAHUEM.
Bobrunicnienue 1iomaaeir ¥ oOBEMOB € MOMOIIBIO  ABOMHOIO
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Tewma 8.

MHTETpajla. 3aMEHa NEPEMEHHBIX B JBOMHOM HHTErpane. J[BOMHOMN
HMHTErpajl B IIOJSIPHOM CUCTEME KOOpPAMHAT. TpPOMHOM MHTErpal.
3ajauy, NPUBOAAIIME K IOHATHIO TPOWHOro WuHrerpaia. Ero
ONpENEICHUE U OCHOBHBIE CBOMCTBA. DBpluncieHue TpPOHHOIO
UHTETpAJIa  TIOCIEIOBAaTENbHBIM  MHTETPUPOBAHUEM.  3aMeHa
IIEPEMEHHBIX B TPOMHOM MHTerpaige. DBplunciaeHue TpPOMHBIX
UHTErPAJIOB B UWIMHAPUYECKHMX U CPEPUUYECKUX KOOpAHMHATAX.
PU3NYECKUE U T€OMETPUUECKUE MPUIOKEHUS TPOMHBIX HHTErPAJIOB
(BBIYMCIIEHHE  IUIOMIAJ  TOBEPXHOCTEH, Macc, CTaTUYECKUX
MOMEHTOB, MOMEHTOB HMHEPLUHHA W KOOPAMHAT LIEHTPA TKECTH
npocTpaHcTBeHHBIX ¢uryp). [lnomane nosepxHoctu. OmnpeneneHue
NOBEPXHOCTHBIX MHTErpajoB. CBOWCTBA M IMPHUMEPHI BBIYHMCIEHUI.
Onpenenenre M NpUMEPBl MHTETPAJIOB IEPBOTO U BTOPOrO poOJa.
CBolicTBa M MPUMEPHI BBIYMCIICHUI.

Teopust mosist

Ckamsippoe nosie. [Ipou3BomHas 1O HANPABIEHUIO U TPATUEHT.
[Ipumepsl BbluMciaeHud W npwiokeHus. BexropHoe mose. Ilotok
BEKTOPHOT'O MOJIS 4yepe3 OpPUEHTHUPOBAHHBIE MOBEPXHOCTH, €ro
croiictBa u (Qumsuyeckuit cmbica. Teopema OcTporpajckoro.
JIuBepreHusi BEKTOPHOIO IIOJIs, €€ CBOWCTBA W BBIYMCIEHUE B
JNEKApTOBBIX KOoOpAuHATax. OU3NYECKUH CMBICI JIUBEPrEeHLHH.
ConenoupnanbHoe TONe, ero cpoiictBa. Pabora cHIOBOTO MOJIS.
Hupkynsauusa BekropHoro nossi. Teopema Crokca. PoTop BeKTOpHOTO
IIOJII, €r0 CBOMCTBA M BBIYMCIEHUE B JEKAPTOBBIX KOOPAMHATAX.
3amaun, NPUBOASAIIME K TIOHATUIO KPUBOJIMHEWHBIX HWHTETPAJIOB.
Onpenenenre KpUBOJIMHEHHBIX HMHTErpajoB l-ro poma. OCHOBHbIE
CBOICTBA  KPUBOJMHEHHBIX  MHTerpasioB  l-ro  poma. Hx
reomMerpuueckue ©  ¢uszndeckue mnpuwiokeHus.  OmnpenerneHue
KPUBOJIMHEHWHBIX HMHTErpajioB 2-r0  poja. OCHOBHBIE CBOMCTBA
KPUBOJMHEHHBIX HHTErpajioB 2-TO poAa. YCJIOBUE HE3aBUCUMOCTH
KPUBOJMHEWHOTO HMHTErpaia 2-ro  poma oOT (opMbl  TyTH.
IToTennmanbHOE MOJIE, €r0 CBOMCTBA. YCJIOBHE ITOTCHIIMAIbLHOCTH.
Crroco0sI onpe/IeIIeHHs TTOTCHITAAIA.

4.3. Jlekuuu

Ne /1

O0BeM yacoB

OuHo-
HasBanwne TeMbl 3aouHas
Ounas popma 3a04Has

dopma

dopma

Cemectp

1

51 10

Tema 1.

JluneitHas anrebpa 15 2

Tema 2.

AHanutrnyeckas TeOMeTpHsl 18 2

Tema 3.

Marematudeckuii aHains 18 6

Cemectp

2

51 10

Tema 3.

Marematudeckuii aHains 25 6

Tema 4.

KoMmiuiekcuslil ananus 8 1




Huddepenunanbupie

Tema 5. 18 3
ypaBHEHUS
Cemectp 3 34 6
Tema 6. | Teopus psiioB 12 2
Tema 7. KpatHeile W TIOBEpXHOCTHBIC 14 3
WHTETPAJTBI
Tema 8. | Teopus mosist 8 1
HUroro: 136 24
4.4. IlpakTHyecKue 3aHATHUS
O6beM yacos
Ne /it Ha3zBanue temsl Ourio- 3aouHast
Ounas dhopma 3a04Has
(bopva dbopma
Cemectp 1 51 8
Tewma 1. | JIuneitnas anre6pa 15 2
Tema 2. | AHanuTudeckasi reoMeTpus 18 2
Tema 3. | MaTemaTudeckuii aHau3 18 7
Cemectp 2 51 8
Tema 3. | MaTemaTudecKkuii aHau3 25 4
Tema 4. | KoMruiekcHbIN aHAIIN3 8 1
Tena 5. Judbdepenunansupie 18 3
ypaBHEHHS
Cemectp 3 34 6
Tema 6. | Teopus psoB 12 2
Tea 7. KpatHbie W TIOBEpXHOCTHBIE 14 3
WHTETPaJIbI
Tema 8. | Teopus momns 8 1
Uroro: 136 22
4.5. JlaGopaTopHblie padoThI
JlaGopatopHbie pabOTHI IO TUCHUTIIMHE HE TPETyCMOTPEHBI.
4.6. CamocTosiTe/ibHAsI pa0d0Ta CTYJ1€HTOB
O6beM yacos
OuHo-
Nen/m | Ha3BaHue Tembl Bun CPC Ounas 3909HAs 3aouHas
dopma (bopva dopma
Cemectp 1 87 171
Tnneiinas MOJATOTOBKAa K KOHTPOJILHOM
Tema 1. anrebpa pabore; BBITIOJTHEHHE 23 45
WHAVBUIYAILHOTO 3aJJaHHs
Anamiideckas | TOATOTOBKA K KOHTPOJIBHOMH
Tema 2. reoMeTpHs pabore; BBITIOJTHEHHE 32 46
WHAMBUIYAILHOTO 3aJJaHHs
Tema 3. MaremaTuueckuil | MOATOTOBKAa K KOHTPOJBHOU 32 80
aHaJIn3 pabore; BBITIOJTHEHHE
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‘ VHJIUBUYAJIBHOTO 3adaHus

Cemectp 2 87 171
. | MOArOTOBKA K KOHTPOJIBHOM
MareMaruueckuit
Tema 3. pabore; BBITIOJIHEHHE 42 93
aHaImn3
WH/IMBUYaJIbHOTO 3aJaHHS
o IIOATOTOBKA K KOHTPOJIBHOM
KomrekcHpliit
Tema 4. pabore; BBITIOJTHEHHE 12 18
aHaImn3
WH/IMBUYaJIbHOTO 3aJaHHS
Tinddepeniuans MOJI'OTOBKA K KOHTPOJIBHOM
Tema 5. P pabore; BBITIOJTHEHHE 33 60
HBIC YPaBHEHUS
WH/IMBUYaJIbHOTO 3aJaHHS
Cemectp 3 58 116
MOJITOTOBKA K KOHTPOJIBHOM
Tema 6. | Teopust psioB pabore; BBITIOJTHEHHE 20 40
WH/IMBUYAJIbHOTO 3aJaHHS
Kpartnsie U | IOArOTOBKA K KOHTPOJIBHOU
Tema 7. | noBepxHOCTHBIE | paboTe; BBITIOJTHEHHE 22 46
WHTETPAIIBI WHAWBHYyIBHOTO 3a/IaHUS
MOJTOTOBKA K KOHTPOJBHHOM
Tema 8. | Teopus mosst pabore; BBITIOJTHEHHE 16 30
WHAWBHYAIBHOTO 3a/IaHUS
Uroro: 232 458

4.7. KypcoBble padoTbl/IpOEeKThI.
KypcoBsie paboThI 110 JTUCHUIUTHHE HE MPETYCMOTPEHBI.

5. O0pa3oBaTesibHbIE TEXHOJOT N

[IpenoiaBanyie TUCIUILTUHBI BEACTCS C TPUMEHEHUEM CIIEAYIOUIUX BUIOB
o0pa3oBaTeIbHBIX TEXHOJIOTHH:

— TPAJUIIMOHHBIE 00BSICHUTEIIbHO-UILTIOCTPATUBHBIE TEXHOJIOTUH, KOTOPhIE 00ecie
BpPEMEHU;

— TEXHOJIOTUU TPOOJIIEMHOT0 OOyYEHHMsI, HANpaBJICHHBIE HA pPa3BUTHE TO3HABATEI
pasperieHrue KOTOPBIX TO3BOJISIET CTYACHTaM AaKTUBHO YCBAaWBaTh 3HAHUS
(MCTOJIB3YIOTCSI TIOMCKOBBIE METO/IbI; TOCTAHOBKA MO3HABATEIbHBIX 3a/1a4);

— TEXHOJIOTUU Pa3BUBAIONIET0 OOYYEHUs, MO3BOJIAIOLUIME OPUEHTHUPOBATH
y4eOHBbIN Tpollecc Ha TMOTCHIMAIbHBICE BO3MOXXHOCTH CTYACHTOB, WX
peanu3aluio u pa3BUTHUE;

— TEXHOJIOTMU KOHLEHTPUPOBAHHOTO OOYyYE€HUSs, CYyTh KOTOPBIX COCTOUT B CO3/aHI
CUCTEMHOTO M3YYCHUS COACPKAHUS yUCOHBIX TUCIUILINH 32 CYET 00BETUHEHUS
3aHSTUN B TEeMaTUYECKHE OJIOKH;

— TEXHOJIOTMU MOJAYJIBHOTO OOYYEHHUs, TaloII1Ue BO3MOKHOCTh 00eCIeYeHUsI THOKOC
WHJMBUIYaJIbHOMY Y4€OHOMY IJIaHY);

— TexHONOruu AuddepeHIInpOBaHHOTO O0YyYEHHsI, 00ECIEeYNBAIONINE BO3MOKHOCT
peanu3oBaTh B KYJIbTYpPHO-0Opa30BaTE€IbHOM MPOCTPAHCTBE YHUBEPCUTETA
UJICI0 CO3/IaHUsl PABHBIX BO3MOKHOCTEH JJIsl MOJTy4YeHHs] 0Opa3oBaHuUs

— TEXHOJIOTMU aKTUBHOTO (KOHTEKCTHOr'0) OOY4EHHS, C TIOMOIIBI0O KOTOPBIX OCYIIIE!
METO/Ibl OOyYEHUSs) U T.J.



MakcumainbHas 3 (HEKTUBHOCTH MEJArOrHYeCKOro Mpolecca J0CTUraeTCs
yTeM  KOHCTPYUMPOBAHHUS  ONTHUMAJBHOIO  KOMIUIEKCAa  MEeAaroruuyecKux
TEXHOJOTMH W (WIM) HUX DBJIEMEHTOB Ha JIMYHOCTHO-OPUEHTHUPOBAHHOM,
NEeSATENbHOCTHOM, JHATOTMYECKOM OCHOBE M HCIOJIb30BAHUS HEOOXOIUMBIX
COBPEMEHHBIX CPEJCTB O0YUECHHUS.

6. ®opMBbI KOHTPOJISI OCBOEHMSI JUCITHILIUHBI

Tekymias arrecranus CTYJEHTOB MPOU3BOJUTCS B  JIUCKPETHBIC
BPEMEHHbIC  HMHTEPBAJbl  JIGKTOPOM WM  NPENoAaBaTesieM, BeIYyLIUM
MPaKTUYECKUE 3aHATHUSA 110 TUCIUILUIMHE B CIAEAYIONIUX hopmax:

— (hpoHTANIBHBIC U UHIUBUIYaTbHbBIE OMIPOCHI;

— KOHTPOJIbHBIC Pa0OTHI;

— 3aIlUTa UHAUBUYATbHBIX/TIOMAIIHUX 3aJaHUH.

DoHbI OLICHOYHBIX CPEJCTB, BKJIFOYAIOIUE TUTIOBBIE
WHIMBHUIyaJIbHBIC/IOMAITHUE 3aJ[aHusl, KOHTPOJBHBIE pPaOOThI, IO3BOJISIOIIHE
OILICHUTBH PE3yJbTaThl TEKYIIEH M MPOMEKYTOUHON aTTeCTAllMK OOYJarOIIUXCS TI0
JTAHHOW JUCUMIUIMHE, TIOMEIIAIOTCS B MPUIIOKEHUU K pabodeil mporpamMme B
cooTBeTcTBUM ¢ «IlomoxxeHuem o (hoHIe OIICHOYHBIX CPEICTBY.

[IpoMexxyTouHasi arrectalus MO pe3yJibTaTaM OCBOCHMS JUCIMUIUIMHBI
IPOXOAUT B (popMe MUCHMEHHOTO HK3aMEHA, BKIIIOUYAIOIIETO TEOPETHUECKHUE
BOIIPOCHl M TMpPAaKTUYECKHE 3aJaHus. B cilydae HENOJIHOrO, CIOPHOrO WU
HEKOPPEKTHOT'O BBINOJHEHUS 3aJaHusl NMUCbMEHHOIO 3K3aMEHa, JIOMYCKAaeTCs
YTOUHSAIOUMNA YCTHBIA OINPOC CTYAEHTa, Ha OCHOBAaHUU KOTOPOTO BO3MOXKHA
KOPPEKTUPOBKA OIIEHKH PE3yJIbTAaTOB MPOMEKYTOUHON arrectanuu. Jlomyck K
IPOMEXKYTOYHOM aTTEeCTAllMU MPOU3BOAUTCS HA OCHOBAHMM IMOJOKUTEIBbHBIX

PE3YNBTATOB MO BCeM (popmMaM TEKYIIETO KOHTPOJISL.
B »Kk3aMeHAIlMOHHYI0 BEJOMOCTh MU 3aUETHYIO KHUXKKY BBICTABISIOTCS
OILICHKH TIO IIIKaJie, MIPUBEJICHHON B TaOJIHIIE.

[Ixana oneHuBaHusa

XapaKTepI/ICTI/IKa 3HaHUA NIpEaAMETa 1 OTBETOB

oTau4HO (5)

CryneHT T1iIyOOKO U B TOJHOM O0O0BEME BIAJEET MPOrPAMMHBIM
MmarepuanoM. ['paMOTHO, MCUEpNbIBAIONIE M JIOTHYHO €ro M3JaraeT B
YCTHOW WM MUChbMeHHOHM (opme. [Ipu 3TOM 3HAET peKOMEHIOBaHHYIO
JUTEpaTypy, MPOSIBISIET TBOPUYECKUH MOAXOJ B OTBETaX HA BOIMPOCHI U
NpPaBUIILHO OOOCHOBBIBAET TMPHUHATHIE PEIICHUS, XOPOLIO BIaJeeT
YMEHHSIMU ¥ HaBBIKAMH TIPY BBITTOJHEHUH MPAKTHYECKUX 3a71ay.

xoportto (4)

CryzneHT 3HaeT NpOrpaMMHBIA MaTepual, I'PaMOTHO M IO CYTH
u3jaraeT ero B YCTHOW MM NHCbMEHHOW Qopme, Jomyckas
HE3HAUUTENbHbIE HETOYHOCTH B  YTBEPXKJIEHHIX, TPAKTOBKAX,
ONPENEIICHUAX M KaTeropusaX WU HE3HAYUTEIbHOE KOJUYECTBO
omn6ok. [Ipu 3ToM BraseeT He0OOXOAUMBIMM YMEHUSIMU M HaBbIKAMU
IpY BBINOJIHEHUH NPAKTUYECKUX 3a]1au.

YIOBIIETBOPUTEIBHO (3)

CTYJIGHT 3Ha€T TOJBKO OCHOBHOM HpOFpaMMHBIﬁ MaTepuall,
JAOIYCKACT HETOYHOCTH, HEAOCTATOYHO YETKHE (I)OpMy.TII/IpOBKI/I,
HCIIOCJICAOBATCIIBHOCTE B OTBETAX, H3JIaracMbIX B YCTHOﬁ nin
MUCbMEHHO (bopMe. HpI/I 9TOM HEAOCTATOYHO BJIAACCT YMCHHUAMU U
HABBIKAMU TIPHW BBITIOJHCHUW TIPAKTUYCCKUX 3aay. I[OHYCKaCT A0
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30% omuOOK B U3JIaraeéMbIX OTBETAX.

HEYJOBJIETBOPUTENBHO (2) | CTyIeHT He 3HAeT 3HAYUTEIBHOM YacTh MPOrPaMMHOIO MaTepHalla.
[Ipu 3TOM HomyckaeT NpUHIMNMAIBHBIE OIIMOKY B 1I0Ka3aTENbCTBAX,
B TPAaKTOBKE NOHATHM U KAaTETOPHUM, NMPOSBIAECT HU3KYIO KYIBTYPY
3HaHWMM, HE BJIAJE€ET OCHOBHBIMM YMEHMSIMHM M HaBBIKAMH IIpU
BBIIIOJIHEHUM TpaKkTUyecKuX 3afad. CTYIEHT OTKa3bIBae€TCsi OT
OTBETOB HAa JIONOJHUTEIIbHBIE BOIIPOCHI.

7. YueOHO-MeTOAHYECKOe 7| NPOrpaMMHO-UH(OPMALIMOHHOE
ol0ecneyeHue TMCHUNIMHBI:

a) OCHOBHaf JMTEepaTypa:

1. Kupkunckuit A.C., Maremaruueckuii aHanu3 : YueOHoe mocooue st
By30B / Kupkunckuit A.C. - M.: Akanemuueckuii I[lpoext, 2019. - 526 c.
(Gaudeamus) - ISBN 978-5-8291-3040-4 - Tekct : anextponusiii // DBC
"KoHcynbrant cTynaeHra" : [caiT]. - URL
http://www.studentlibrary.ru/book/ISBN9785829130404.html (mata
obpamenus: 02.09.2021). - Peskum qocTyma : 1Mo MOIIKMCKE.

2. Maxkcumenko B.H., Kypc marematmyeckoro anamusa : y4yeOHUK /
Makcumenko B.H. - HoBocubupck : Uzn-so HI'TY, 2016. (Cepus "YuyeOHUKH
HI'TY") - ISBN 978-5-7782-2914-3 - Tekct : »snektponnbii // 3BC
"KoncynpTant ctyaeHTa" ; [caitT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785778229143 . html (maTa
obpamenus: 02.09.2021). - Peskum qocTyma : 1Mo MOAIKMCKE.

3. ITonoe B.C., Jluneitnas anre6pa : yuednoe nocodue / B.C. [Tonos - M. :
NznatensctBo MI'TY um. H. O. baymana, 2016. - 251 c¢. - ISBN 978-5-7038-
4305-5 - Tekct : anexrponnsiii // IBC "Koncynprant ctynenta" : [caift]. - URL

http://www.studentlibrary.ru/book/ISBN9785703843055.html (mara
obpamenus: 02.09.2021). - Peskum qocTyma : 1Mo MOAIKMCKE.

4, Yeromun A.Il., JluneitHas anreOpa W aHAJIUTHYECKass TeOMETpHUS :
yaeoHoe nocooue / Yeronun A.II. - PocroB v/]l : U3n-Bo FODY, 2015. - 150 c. -
ISBN 978-5-9275-1728-2 - Texct : snektponnbii // ObC "Koncynbrant
cryaeHTa" : [caifT]. - URL X
http://www .studentlibrary.ru/book/ISBN9785927517282.html (marta
obpamenus: 02.09.2021). - Pexxum noctyma : 1Mo MOATHCKE.

0) 10MOJIHUTE/IbHAS JJUTEepaTypa:

1. bexnemumieB /. B. Kypc aHanuTuueckoid reoMeTpuud U JMHEHUHOU
anreOpsl [Tekcr] : yueOnuk / JI. B. bexnemumes. - 5-¢ uzn., nepepad. - M. :
Hayxka, 1984. — 320 c.

2. bepmant A. ®@. Kpartkmii kypc matematudeckoro aHammsza [Tekct] :
yueOHuk / A. ®. bepmant, U. I'. ApamanoBuy. - 8- uzn., ucnp. u gom. - M. :
Hayxka, 1973. - 720 c.

3. bepman I'. H. COopHuK 3amad mo Kypcy MaTeMaTHYECKOTO aHaIu3a
[TekcT] : yue6. mocobue / I'. H. bepman. - 20-e u31. - M. : Hayka, 1985. - 384 c.

4. Jlanko II. E. Bricuias maTeMartnka B yOpaKHEHUSIX U 3ajiadax: Y4yeo.
ITocobue nns By3oB / I1. E. lanko, A. I'. Tlomos, T. . KoxxeBnukona, C. II.
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Hanko. — 7-e wu3n.,, ucnp. - M. : OO0 «M3garensctBo ACT»: OOO
«M3parensctBo «Mup u O6pazoBanuey, 2014. - 816 c.

5. Knerenuk J[. B. COopHuk 3a1a4 o aHanuTuueckoit reometpun [ Tekcrt] :
yue0. nocobue ans Bry30oB / [. B. Knerenuk ; mog pen. H. B. Epumosa. - CIIO. :
"CneunansHas autepatypa”, 1998. - 200 c.

6. I'pubanos B. M. Beiciias marematuka. Kypc nexumii. Y. 1 [Teker] / B.
M. I'pubanos, H. M. Kpamaps, O. I1. llIsexn. - Jlyranck : U3n-8o BHY um. B.
Hamns, 2002. - 164 c.

7. I'pubanoB B. M. Beiciias marematuka. Kypc nexumii. Y. 2 [Tekct] / B.
M. I'pubanos, H. M. Kpamaps, O. I1. llIsexn. - Jlyranck : U3n-8o BHY um. B.
Hans, 2002. - 144 c.

8. I'pubanoB B. M. Briciias maremaruka. Kypc nexumii. Y. 3 [Tekct] / B.
M. I'pubanos, H. M. Kpamaps, O. I1. lIsexn. - Jlyranck : U3n-8o BHY um. B.
Hans, 2003. - 174 c.

9. llIneitnep B. E. Kpatkuii kypc Beicuieit matematuku. B 2 1. [Tekcr] :
yue0. mocooue / B. E. lueitnep, A. U. Cnynkuii, A. C. lllymos. - 2-e usm.,
nepepab. u gom. - M. : Beicu. mikomna, 1978. - 328 c.

10. C6opHuk 3a7a4 o Maremaruke Juist BTy30B. Y. 1. Jluneitnas anre6pa u
OCHOBBI MaTeMaThueckoro aHaimsa [Tekct] : yue0. mocobue / moa pen.: A. B.
Edumoga, b. I1. lemunosuua. - M. : Hayka, 1981. - 464 c.

11. COopuuk 3amad mo martematuke s BTy30B. Y. 2. CrenuaibHbIC
paznensl MareMatuyeckoro ananusza [Tekct] : yue6. mocobue / mox pen.: A. B.
Edumoga, b. I1. lemunoBuya. - M. : Hayka, 1981. - 368 c.

12. Byrpos f. C. Beicmias maremaruka. B 3 1. uddepennuansaoe u
uHTerpasibHoe ucuucienue [Tekcr] : yueOnuk s By3oB / S. C. byrpos, C. M.
Huxonbckuid. - 8- u3zm., crep. - M. : [Ipoda, 2007. - 509 c.

13. Kynapssues B. A. Kpatkuii kypce Boiciieir MatremaTuku [ TekcT] : y4eo.
nocobue / B. A. Kynpsisues, b. I1. leMunoBuu. - 4-e uzz., nepepad. u gorm. - M.
: Hayka, 1975. - 624 c.

14. TTuckynoB H. C. JluddepeHnnaipbHOe U WHTETPATBHOEC WCUYUCIICHUS !
Jns Bry30B. [Tekct] : yue6. mocobue / H. C. IluckynoB. - 13-¢ m3a. - M. :
Hayka, 1985. - 560 c.

15. byrpor . C. JuddepennmnansHoe W HMHTETPATbHOE HMCUUCICHUE
[Texct] : yuebnuk / 5. C. byrpos, C. M. Hukonbckwuii. - M. : Hayka, 1984. - 432
c.

B) MeTOAMYECKHE YKA3AHUS:

1. MeTonnueckue peKOMEHAAIMA W COOPHHUK MPHUMEPOB ISl BBITOJTHEHHUS
WHAWBUAYAJbHBIX 3aJlaHUK MO BbICIIEH MaTematwke. Pazgen: «JIunenHas u
BEKTOpHasi anredpa» JJs CTYJACHTOB HWHXKCHEPHBIX, AJICKTPOTEXHUYECKUX WU
SKOHOMHUYECKHX HAIPaBJICHUU MOATOTOBKH [DJIEKTPOHHBIM pecypc] / coct.: B.
B. Mansriit, JI. B. Maneii, B. C. lllenokos. - JIyranck : JIHY um. B. Jans, 2019.
- 156 c.

2. Mertonuueckue yKa3zaHHS K IPAKTHYECKOH paboTe IO JUCHIUILIMHE
“Boiciiast matematuka” [DnekTpoHHblid pecypc] . U.1 : Jlunelinas anreOpa u
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aHanuThyeckas reometpus / coct.: B. B. Mansii, J[. B. Mansriii. - Jlyraack :
JII'Y um. B. Hans, 2015. - 82 c.

3. Meroandeckue ykazaHusi K MPAKTUYECKOW paboTe MO IUCIUILIMHE
“Boiciias matematuka” [OnekTpoHHbld pecypc] . U. 2 : uddepenuumansuoe
ucuucnenue / coct.: B. B. Mansriit, JI. B. Mansiit. - JIyrauck : JIT'Y um. B. Jlans,
2015. - 71 c.

4., Meroauyeckue yKazaHUsi K MPAKTUYECKOW paboTe MO ITUCIUILIMHE
“Bpiclias matematuka”’ [OnektpoHHbli pecypc] . Y. 3 : HuTerpanbHoe
ucuucnenue / coct.: B. B. Mansriit, JI. B. Mansiit. - JIyrauck : JIT'Y um. B. Jlans,
2015. - 70 c.

5. Meroanueckue yka3zaHHWs K TPAKTHUYECKOHW paboTe MO JUCHIUIUIMHE
“Beicias Marematuka’® [OnekTpoHHBIM pecype] . U. 4 : OyHKUMM MHOTHX
nepemeHHbIX. uddepenunansupie ypaBuenus / coct.: B. B. Manwiii, /[. B.
Mansrit. - JIyranck : JII'Y um. B. Jans, 2015. - 67 c.

6. Mertonnueckue yka3zaHHMs K TPAKTHYECKOHW paboTe MO JUCIUTUIMHE
“Beiciias marematuka” [DnekTpoHHbIA pecypc] . U.5 : Paner / coct.: A. B.
Bumnesckui, B. B. Maneiit, /. B. Maneii. - Jlyranck : BHY um. B. [lans,
2013. - 80 c.

7. Mertonnueckue yka3zaHHs K TPAKTHYECKOHW paboTe MO JUCIUTUIMHE
“Beiciass MatremaTtuka’  [OnektpoHHblii  pecypc] . U.6 : Kparssie,
KPUBOJIMHEWHBIE, MOBEPXHOCTHBIE HHTErpajibl. Teopus moins / coct.: A. B.
Bumnesckuit, B. B. Maneiit, /. B. Maneiid. - Jlyranck : BHY um. B. [lans,
2013. - 80 c.

I) HHTEPHET-Pecypchl:

MuHHCTEPCTBO HayKH U BhICIIero obpa3oBanus Poccuiickoit deneparuu
— https://minobrnauki.gov.ru/

denepanpHas ciyx0Oa 1Mo Haa3opy B chepe oOpa3oBaHMs U HAYKH —
http://obrnadzor.gov.ru/

[Toptan denepanbHBIX TOCYAapCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB
BBICIIIETO OOpa3oBanus — http://fgosvo.ru

®denepanbHbiii moprai «Poccuiickoe oopaszoBanue» — http://www.edu.ru/

Nudopmarmonnas cucrema «EgmHoe okHO gocTyma K 0oOpa3oBaTeIbHBIM
pecypcam» — http://window.edu.ru/

denepanbHBIA EHTP HHPOPMAIIMOHHO-00PA30BATEIBHBIX PECYPCOB —
http://fcior.edu.ru/

DJIeKTPOHHbIE OMOJIMOTEYHbIE CHCTEMBI M PeCypPChI

OnexkTpoHHO-0MOMmoTeunast cucremMa «KOHCYJabTaHT —CTyAeHTa» —
http://www.studentlibrary.ru/cgi-bin/mb4x

DIEeKTPOHHO-OMOIMOTCYHAS cucreMa «StudMed.ru» -
https://www.studmed.ru

NupopmannoHHbIH pecypc Oul/IHOTEeKH o0pa3oBarte/IbHOI
OpraHM3anun

Hayunas 6ubnmorexa umenu A. H. Konsiera — http://biblio.dahluniver.ru/
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8. MaTepuaJibHO-TEXHHYECKOE o0ecneuyeHue QU CIUIINHbI
OcBoenne aucuMIUIMHbL «MaTemaTuka» NPEeArnoyiaracT HCIOJIb30BaHUE
aKaJEMHYECKUX ayJIUTOPHUH, COOTBETCTBYIOIINX JACHCTBYIOIIUM CAHUTAPHBIM U

IMPOTUBOIIOKAPHBIM IIPpaBUJIaM U HOPMaM.

IIpouee: pabouee MecTO MpenoaaBaTelis, OCHALIEHHOE KOMIIBIOTEPOM C
NOCTYIIOM B MHTEpHET.
[IporpammHoe obecnieyeHue:

DyHKIUOHAIBLHOE
Ha3HAYCHHUe

BecniiaTrHoe
MporpaMMHoe
o0ecmeueHue

CceblLIKH

OducHblii TakeT

Libre Office 6.3.1

https://www.libreoffice.org/

https://ru.wikipedia.org/wiki/LibreOffice

OmneparuoHHast https://ubuntu.com/

crcTeMa UBUNTU 19.04 https://ru.wikipedia.org/wiki/Ubuntu
Bpayzep Firefox Mozilla http://www.mozilla.org/ru/firefox/fx
Bpaysep Opera http://www.opera.com

TIoyTOBEIN KIWEHT

Mozilla Thunderbird

http://www.mozilla.org/ru/thunderbird

DailsT-MeHeHKED

Far Manager

http://www.farmanager.com/download.php

ApxusaTop 7Zip http://www.7-zip.org/

Tpad . GIMP (GNU Image | http://www.gimp.org/

gaagéecmﬂ Manipulation http://gimp.ru/viewpage.php?page_id=8
peAl P Program) http://ru.wikipedia.org/wiki/GIMP
Penakrop PDF PDFCreator http://www.pdfforge.org/pdfcreator
Aynuormneiiep VLC http://www.videolan.org/vic/
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MacnopT

(oH/1a OLIEHOYHBIX CPEJCTB MO0 Y4eOHOH TUCHUILIUHE

«Marematuka»

IlepeyeHs KOMIIETEHUMH (3JIEMEHTOB KOMIIETeHLUIT), POpMHUPYEMBbIX B
pe3yJbTaTe 0CBOCHHUS Y4eOHOM M CUMILIHHBI

No Kon DopmyIHpPOBKA KonTponupyembie Oransl
/1 | KOHTPOJIUPYEeMOit KOHTPOJIMPYEMON TeMbl y4eOHOM ¢dbopmupoBaHus
KOMITIETEHIINH KOMITIETEHIINH JUCIUILTAHBI (cemectp
W3YUECHHUS])
1 OIIK-1 criocoOeH  mpuMeHsTh | Tema 1. 1
ecTecTBeHHOHay4Hble U | JIuHeiHas anrebpa (Ha4aJIbHBIN)
00IIIenH)KEHEPHBIC Tewma 2. 1
3HAHU, METO/bI | AHAJIUTUYECKAs (HayaTbHBIN)
MaTeMaTH4eCKOTo TeOMETPHUSI
aHaaM3a u | Tema 3. 1,2
MOZCIINPOBAHUSA B | MaremaTnueckui (HaYaIBHBIN)
npodeccuoHaIbHON aHau3
JEeSITEIIbHOCTH Tema 4. 2
KommiekcHbli anam3 (HayaJIbHBIN)
Tewma 5. 2
Huddepennnanbabie (Ha4YaIbHBII)
ypaBHEHHUS
Tema 6. 3
Teopus psoB (HayaJIbHBIN)
Tema 7. 3
Kparnbie u (HayaTbHBIN)
MOBEPXHOCTHBIE
WHTETPAJIBI
Tema 8. Teopus nomust 3
(HavaJIbHBIN)
IToxka3zare/im M KPUTEPUHU OLICHUBAHUA KOMIIETEHLIMH,
OIMuCaHue IIKAJ OCHUBAaHUSA
No Kon [Tokazarens onieHuBanus |Kontpomupyemeie | HaumeHnoBanue
/Tl | KOHTPOIUPYEeMOH | (3HAHUS, YMEHUS, HABBIKH) | TEMbI YIeOHOM OIIEHOYHOT'0
KOMIIETEHIINH JUCIUILIMHBI CpeacTBa
1. | OIIK-1 3HaTh: OCHOBHbIE MOHATHSA | Tema 1, @poHTaNbHBIE U
u Mmetonsl | Tema 2, WHIUBUTyaJIbHbIE
MaTEeMaTH4eCKOT0 Tema 3, OIIPOCHI;
aHaIu3a, B gactu | Tema 4, KOHTPOJIbHBIE
middepennmanbHoro  u | Tema 5, paboTsI;
WHTETPATTbHOTO Tema 6, WHIUBUTyaJIbHbIE
HCUYMCIICHUS, teopuu | Tema 7, /moMarHue
panoB; Teopuu jauHerHou | Tema 8 3aJIaHus;
anreOphl; AHATUTUYECKON MIPOMEXKYTOTHAS
reOMEeTpPUH; TEOpUHn aTTecranus
Qg QepeHIaIbHbIX (9K3aMeH)
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YPaBHEHU; OCHOBHBIE
AITOPUTMBI THIIOBBIX
YHUCIIEHHBIX METOJI0B
penieHus MaTeMaTUHIECKUX
3azad.

YMETb: HCII0JIb30BaTh
METOJIbl MaTeMaTH4ECKOI0
aHaJaW3a, aHaJIUTHYCCKOM
reOMETPUH, JIMHEWHON
anreopsl, TEOPHUH
GyHKIMH  KOMILJIEKCHOTO
MIEPEMEHHOTO;
HCIOJIb30BaTh  OCHOBHBIE
PUEMBI 00paboTKn
AKCIIEPUMEHTAIIBHBIX
JAHHBIX.

BJIAJIETh!
MaTeMaTH4YECKUMHU
MOHATUAMHM M CHUMBOJIAMH
JUTSt BBIPAKEHUS
KOJINYECTBEHHBIX u
KAueCTBEHHBIX
OTHOIIICHHH,
MaTeMaTHYECKUMHU
METOAAMHU U aJITOPUTMAMU
B MIPUIIOKEHUAX K
TEXHUYECKUM HayKaM.

MoHBI OIIEHOYHBIX CPEACTB MO AucHuIInHe «MaTeMaTuKa

Bonpoce! 1151 GpoHTATBHBIX U MHAUBHAYAJBHBIX ONPOCOB:

Tema 1. Jluneiinas anceopa.

1. Kakue  cuctemMbl  JWUHEHWHBIX  anreOpandyecKuX  ypaBHEHUH  HA3BIBAIOTCS
OIpeECIEHHBIMH, HEOTIPEAEIEHHBIMU, HECOBMECTHBIMU?

2. Kakoii siBisieTcst KBaJpaTHAs CHCTEMa JIMTHEWHBIX areOpandecKuX YpaBHEHUM, €Cu ee
OIIpEACINTEND PaBEH HYIIIO?

3. Kakoii gomxHa OBITh CHCTEMa JIMHEWHBIX anreOpandecKux YpaBHEHHM, YTOOBI €e
MO>KHO ObLITO pernrate MeTonoM Kpamepa?

4. Cucrema JTMHEWHBIX alreOpandecKuX ypaBHEHUU pemraercss metomoMm ['aycca. Kak
y3HaTh, UTO OHA OIPE/IECIICHHAsI, HEONPEEIIEHHAs!, HECOBMECTHAas?

5. Yto takoe marpuna? Kakumu MoryT ObITH MaTpHIIBI?

6. Kakue matpuiibl MOXHO niepeMHOkaTh? Kak oHM niepeMHokaroTcs?

7. Uto Takoe onpenennuTesib BTOpOro nopsaka’?

8. Uro Takoe onpeaenuTeNnb TPETbEro nopsIKa?

9. Yro Takoe MUHOD JIEMEHTA a;; OIPEACTHTEIs?

10. Yro rakoe anrebpanvecKoe JOMOIHEHHE ICMCHTA @; ; ONPE/CINTENs?

11. Yto 3HAUMT pasIoXHUTh OMPEACIUTEIH 10 JIEMEHTaM CTPOKH WJIH CTOJ01a?
12. Kakass MaTpuiia Ha3bIBaeTCsl OOpaTHOW IO OTHONICHHIO K JIAaHHOM KBaJgpaTHOU
Marpurie?



13. Kak 3amucaTh KpaMepOBCKYIO CHUCTEMY JIMHEWHBIX anreOpandecKuX YpaBHCHHH B
MaTpuyHoi popme?

14. Kak mocTtpouTh 0OpaTHYIO MaTpuIly [JIsi JaHHOW KBaJApaTHOW MATPHUIBI C
OIpEAEINTENEM, OTIUYHBIM OT HyJIs?

15. Yro Takoe BekTop? ero miuHa? opt BekTopa?

16. ChopmynupyiiTe cBOKCTBA ONEpaIiy CI0KEHUSI BEKTOPOB.

17. Npu kakux ycnopusx: 1) |a +b| = |a| + |b|?2) |a + b| = |a| — |b]?

18. Kakue HECKOJIbKO BEKTOPOB HA3bIBAIOTCS JIMHEHHO 3aBHCHUMBIMHU? JIMHEHHO
HE3aBUCUMBIMU?

19. Kak reoMeTpHuyecKd pacmojiaraloTcs Iiapa WM TpoWKa BEKTOPOB JIMHEHHO
3aBUCHUMBIX BEKTOPOB? JIMHEITHO HE3aBUCUMBIX BEKTOPOB?

20. Yto Takoe Oa3MC HEKOTOPOTO MHOXXECTBa BEKTOPOB? KOOPIMHATHI BEKTOpa B
BBIOpaHHOM 0Oazwuce?

21. ChopmynupyiTe TpaBUIIO CIOKECHHS ABYX BEKTOPOB, 3aJaHHBIX Pa3NIOKEHUSMHU B
HEKOTOpOM 0Oasmce.

22. ChopmynupyiiTe MOHATHE MPSIMOYTOJIBHOTO 0asuca M MPsIMOYTOJbHON JIEKapTOBON
CUCTEMbI KOOPAMHAT.

23. Yro Takoe CKaJlIpHOE, BEKTOPHOE U CMEIIAaHHOE IIpou3BeeHne X BeKTopoB? Kak ux
BBIYUCIATH? [lepeunciaure ux CBOMCTBA U TEOMETPUUYECKUN CMBICI.

Tema 2. Ananumuueckas ceomempusi.

24. Yto Takoe anreOpanueckas nuHus? ChopMmynupyiTe TeopeMy 00 WHBApUAHTHOCTH
nopsijika anredpanyecKon JIMHUY.

25. Hanummre paBEHCTBA, BBIpAXKAIOIINE YCIIOBUS MapayieIbHOCTH u
NEePIEHANKYJIIPHOCTH ABYX MPSAMBIX HA IJIOCKOCTH.

26. ITouemy MIOCKOCTH U TOJIBKO OHU HA3bIBAKOTCS MOBEPXHOCTAMU 1-T0O mopsiaka?

27.Yt10 Ttakoe osmunc? CdopmynaupyiTe CBOMCTBO (DOKANBHBIX paJlyCcoOB TOYKHU
anunca. Haligure KoopAnHaThI IEHTPa CUMMETPUH, TTOJIyOCH.

28. Kakue mnpsiMble Ha3bIBAIOTCS aCHMIITOTaMHu runepoonsl? Hamummre ypaBHEHUs
aCHMIITOT runepOonsl 4x > — 9y = 36.

29. Ilpsimast L 3a1aHa YpaBHEHHUEM C YTJIOBBIM Kod(p¢uinmentom y = kx + b. Iloscaure
F€OMETPUUYECKHM CMBICT k U b.

30. Ilpsmbie L, m L, 3agadHbl ypaBHeHMsMH L;:yv =k,x +b;, L,:y=k,x+ b,.
Hanummre yciioBus napamuiebHOCTH U NEPHEHANKYIISIPHOCTH ITUX MPSMBIX.

31. Kak reomerpruyecku 0OBSICHUTD, 4YTO CUCTEMA YPaBHEHU I

Ax+B,y+C, =0
A,x+ B,y +C, =0

SIBJISIETCSI  HECOBMECTHOM? COBMECTHOM M HEONPENCHEHHOW? COBMECTHOM U

OnpeeIeHHON?

32. Ilpy KakoM YCJIOBHM IUIOCKOCTh M TpsiMas B MPOCTPAHCTBE MapajlieIbHbI?
NEPIEHIUKYISIPHbI?

33. Hanumure yciioBre NePHIEHIUKYISIPHOCTH MPSMBIX B TPOCTPAHCTBE.

34. Hanumure o0miee ypaBHEHHE IUIOCKOCTH. KakoB TeOMEeTpUYecKUil  CMBICI
KO3 PUIMEeHTOB ypaBHCHUS?

35. Hanumure ypaBHEHHE IUIOCKOCTH, NPOXOAAIIEd uepe3 3 3aJaHHbIE TOUYKH
Ml [xl:}rl: 21]7 M: [xj:}rj:zjja M;; [-7-'3:_'!»?3 P24 ]

36. 3anuiuuTe ypaBHEHHE IUIOCKOCTH, ITPOXOIAIIEH Yepe3 NaHHYIO TOUYKY M, (x4 vy: Z,)
HIEPIICHIUKYJIAPHO BeKTOPY 1 = (A4; B; C).

37. Yto takoe sinunconn? Kakumu JTUHUSAMH SBISIOTCS €r0 CEYEHUS KOOPAWHATHBIMU
IUIOCKOCTSIMU B IIPSMOYTOJIBHOM 1€EKapTOBOM CHUCTEME KOOpAUHAT?
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38. B kakoM cilyyae 3JUUTMIICOM]T Ha3bIBaeTCs dJuIncouioM BpameHus? [Ipu Bpamenun
Kakoi (purypsl 1 BOKpYT Kakoi ocu OH oOpazyercs?

39. Kakoli cummeTpueit 00J1a7al0T OJTHOMOJIOCTHBIM W JIBYIOJOCTHBINA THUIIEPOOIOHIHI,
napaboyIonibl ¥ IoYemy?

40. Hanucate ypaBHEHHsI JUHUW, OOpa3ylomUXCsl B CEUEHWU KOOPJIWHATHBIMHU
TUTOCKOCTSIMU THIIEPOOJIOUIOB M Tapa0dOJIOUI0B, 3aJaHHBIX KAHOHUYECKUMHU YpPaBHECHUSIMHU.
HapucoBate 3Tu 1uHHM.

Tema 3. Mamemamuyeckuu ananus.

41. Kakoe 4iCI0BO€ MHOKECTBO HA3bIBAETCSI OTPAHUYEHHBIM CBEPXY?
42. Kakoe 4uciI0BO€ MHOXKECTBO Ha3bIBACTCSI OTPAHUYEHHBIM CHU3Y?
43. Kakoe 41ci10BO€ MHOKECTBO HA3bIBAETCS OTPAaHUUEHHBIM CHU3Y?
44. Yto Ha3bpIBAaETCS TOUHOW BEPXHEW IpaHUIEH YUCIOBOTO MHOKECTBA?
45. Yro Ha3pIBaeTCsA TOUKOM HM)KHEW I'PaHUIIEN YHMCIOBOIO MHOXKECTBA?
46. Uto Ha3bIBaETCS MOAYJIEM JIEUCTBUTEIIHLHOTO Yucia?

47. Tlpu kakux ycnoBusix |x + y| = |x| + |vl.

48. Tlpu kakux ycioBusx |x + v| = —|x| + |vl.

49. Hanmuinure HEPaBEeHCTBA, CBA3BIBAIOLIME MOIYJL CYMMbI M Pa3HOCTH JIBYX YHCEN C
CYMMOM M pa3HOCTBIO UX MOJIYJICH.

50. U300pa3ute rpadux GyHKIMU y = sign x.

51. U306pa3ute rpaduk GpyHknum y = [x]— menast 4acte gucia x.

52. Chopmynupyiite TeopemMy 0 npezene OrpaHUYeHHOU MOHOTOHHOM
GyHKIHH(ITOCIEI0BATEILHOCTH ).
53. Jlaiite onpenenenue noHATus lim f(x) = A Ha si3bIke § — &.
X

54. laiite onpenenenue moHATHA lim f(x) = A, HCTIONB3ys MOHATHE OECKOHEYHO MaJoH
[ g =

GYHKIUY IPU x — a.

55. Chopmynupyiite TeOpeMy O CKaTOl MepeEMEHHOM.

56. ChopmymnupyiiTe TeopeMy O IpeeTbHOM NEPEeX0/ie B HEPABEHCTBE.

57. Chopmynupyiite TeopeMy 00 OrpaHHYCHHOCTH (DYHKIIMH, MMEIOMIEH Tpeaes MpHu
X =3 .

58. ChopmynupyiTe TeOpEeMBbI O TIpeiejaX CyMMBI, IPOU3BEACHUS U YaCTHOTO (PYHKITHH.

59. CopmynupyiiTe onpeaeneHne NOHITHS lim+ f(x) = AHas3bike § — &.

X

60. Chopmymupyiite onpeneneane moustust lim f(x) = A Ha s13bIKe § — .

- B

61. Jlaiite onpenenenue mousatus lim f(x) = A.

x—+f oo

62. [laiite onpenencaue nmouatus lim f(x) = A.
x—+— oo

63. Jlaiite onpenenenne MoHATUA lim f(x) = A.
o

64. Hanumure nepBbIil 3aMevaTeIbHbIN PEae U MPEACIIbl, CBI3aHHBIE C HUM.
65. Hanuiure BTOpOil 3aMeuaTesIbHbIN NPEeIl U IPEEIIbl, CBI3aHHBIE C HUM.
66. [aiite onpenencuue nmoustus lim f(x) = +oo.

LT

67. 27 J1aiiTe onpeneneHue noHATus lim f(x) = oo.
X

68. Micnionb3ys onpezesieHHe NPOM3BOIHOM, HaliauTe y'(4), ecin y = V.

69. 'eoMeTpuuecknii CMbICIT TPOM3BOAHOW. Hamummre ypaBHEHHE KacaTelbHOM K
rpaguky QyHKIMU y = arctg x B TOUKE x = 1.
70. HaiiiuTe yribl, O KOTOPBIMH MIEPECEKAIOTCS JIMHUK x - 4+ v = 8, v = 2x.



71. llpuBenutre mnpumep (QyHKIUH, TpaduK KOTOPOM HMEET B HEKOTOPOH TOUYKE
BEePTHKAIBHYIO KacaTeIbHYIO.

72. Haiimure /(1) n (1), ecnu f(x) = |x — 1|e*. CymectByeT 11 f'(1)?

73. Haitnure y,, ecnn: a) y = ln[x +vVa* + x:); 0) v = arctg th(x).

74. Yto MOKHO cKa3ath 0 auddepeHimpyeMoctu cymmbr byHkuuii f(x) + g(x) B Touke
¥ = x, eclnu, B JToi Touke: a) dyHkuua f(x) muddepennupyema, a byHkims g(x) He
muddepenimpyema? 6) obe pynkimu f(x) u g(x) He nuddepenunpyemsr?

75. Vcnionb3yst onpeaeaeHue, MoKaxuTe, 9to QyHKImsI y = x> — 2x muddepeHuupyema
B TOUKE x = 2 U Haiiaure e€ nuddepeHman B 3Toi ToUuke.

76. SIBnsieTcss MM HEMPEPHIBHOCTh (PYHKIIMU B JAHHOW TOYKE JOCTATOYHBIM YCIOBHEM
muddepermupyemoctu? OTBeT 000CHOBATH ¢ TOMOIIBIO IPUMEpA.

77. Qs xakux pyskuit auddepennman pased npupamnieHuto? [Ipusenure mpumep.

78. Chopmynupyiite, B 4Y€M COCTOMT T'E€OMETPUYECKHA ¢ (PU3UYECKHIA CMBICI
nuddepennuana.

79. Uto moHUMaeETCs MO MHBAPUAHTHOCTRIO (hOopMEI epBoro auddepeninana?

80. Ucnonb3yst ¢opmyiny s BbluucieHus auddepeHumana, Hauaure dy, €ciIu
Vv =x-ginx + cos x.

81.Ilyctp y =sinx, x =cost Kakue wH3 creqyronmx paBeHCTB CIIPaBEUIMBBI:
dyl,.z = 0; dy| .z = dx; dyl|,_z = —dt?

82. Moaxer i cymectBoBaTh f''(x,), eciu He cymecTByer f'(x,)?

83. Haitaure £ (x), ecmu f(x) =Inx ' x.

84. Beruucnure, WCTOJIb3YS MPaBUIIO Jlonurans:
XooEx—sinx =z
a) lim —————; 0) lim xs+n=x
) P ) x40
85. Harmmmre dopmyny Teiinopa mist GpyHKIuu f(x) ¢ OCTaTOYHBIM YJICHOM B (opme:
a) [Teano; 6) Jlarpanxa.
4

86. Paznoxute pynkuuio f(x) = In cos x mo hopmyse MakiopeHa 70 4I€HOB C x ~.

87. C momouipto ¢opmynsl MakiiopeHa WM KaHOHMYECKUX pPAa3IoKEHUH IOIydnTe
npuOIMKEHHYI0  GopMyny  (OTpaHUYMBAsACH UWICHAMH TOPSAAKA x°) I (QYHKIHIL:

Ayv=vV1+x,x—=0|x|<1;0)v=In(14+3x),x =0, x| =1/3.
ax_ T =
88. Halinute unciia @ 1 b Takue, 9To lim % = 1.
x—0
89. Uccnenyiite byHKIIIH u MOCTPOKTE ux rpaduku:
(-2 (x+4) _x - e
— ;0) v x__—_‘!,B)}r Vi1—x2.

90. Kakoii u3 KOHYCOB, ONHCAaHHBIX OKOJO JIaHHOrO Iapa paadyca R, HUMeEeT

a)y =

HAaUMEHBIIHH 00BeM?
91. Kakas ¢yHKUMs Ha3bplBacTCs NEPBOOOPA3HONM IO OTHOWIEHHIO K (yHKIUH f(x),

3a/IaHHOW Ha JAaHHOM TIPOMEXKYTKE?

92. Yem oTnuuaroTcsi ABe mMepBooOpa3Hbie GYHKIMH JJII OJHOW U TOW ke (yHKIMH Ha
OJIHOM U TOM K€ MPOMEKYTKE?

93. B 4eM cOCTOUT CBOMCTBO JTMHEUHOCTH JIJIsI HEONPEICIICHHOTO HHTErpaia’?

94. 3anumute GopMysTy HHTETPUPOBAHUS 110 YACTSIM B HEOIPECIICHHOM HHTErpaJie.

95. Kakyto MOJICTAHOBKY HY>KHO BBIITOJIHUTE 1A palnroOHAIU3aLNHI
unterpana [ R (3, x) dx?
" |'E) dx

96. YKaxuTe palHOHATH3MPYOLLYIO TIOACTAHOBKY Uisl MHTErpaa | R (x, e
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97. Kakoit mHTEerpan Ha3pIBaeTCsa HeOepymuMes?

98. ChopmynupyiTe 10CTaTOYHOE YCIOBUE CYIIECTBOBAHUS TIEPBOOOPA3HOM.

99. Yemy pasen [ F'(x)dx? [ dF (x)?

100. YUeMy paBHaA npon3BOHAS HEONPEACICHHOTO HHTErpaia?

101. Mokaxute, uro ¢yHkmmE  F) (x) = —>cos2x; F,(x) =sin®x  sBIOTCA

nepBOOOPa3HBIMU OJTHOU U TOM k€ (DYHKIIMH Ha YHUCITIOBOU OCH.
102. lokaxwure CIIPaBEIIMBOCTD bopmybI TUIs TaOJIUYHOTO
uarerpana [ xmdy;(n £ —1).

dx
103. JlokaxuTe CIPaBeAIHBOCTS (hOPMyYIIBI UL TaOIMYHOTO HHTErpana |

ai4x2’

104. Beruauciute uaterpan [ ———; (q 2 l]), CBEJIA €TO K TAOIUYHOMY.

“tpxtyg 4
g £
105. Boruncnure uHTerpa _Ir—x, [q S l]), CBEISl €T0 K Ta0IHMYHOMY.
x+pxtq 2
dx
106. Beruucnure uaTerpan _Ir.,=, CBEJIsl €ro K TaOJUIHOMY.
yx= tpxtg

107. BorauciuTe ¢ MOMOUIBI0 HHTErPUPOBAHHMS MO 9acTsiM [ x - sin ax dx.
108. 3anumuTe UHTETpaIbHYI0 CyMMY, COCTaBJIEHHYI M QyHKOUM f(x) Ha
npoMexyTke [a; b]. OObSICHUTE CMBICI BEIMYNH, BXOAALINX B (POPMYITY.

109. Kakoii reoMeTpUUYeCKUl CMBICI MMEET ONPEIEIICHHbIN MHTerpal _I": f(x) dx, toe
f(x)- HeTIpepbIBHAS HEOTpHUIATeIbHAS QYHKITUS?

110. ChopmynupyiiTe [10OCTaTOYHBIE YCIOBHS HWHTErpuUpyeMocTd (yHKuuuf(x) Ha
KOHEYHOM MPOMEKYTKE [a, b].

111. Kakas QyHKIMs Ha3bIBAETCA UHTETPUPYEMOM HA IPOMEXYTKE [, b]?

L] b

112. Yemy pasen [ F'(x) ex? [ dF (x)?

113. ChopmynupyiitTe HEoOXOAMMOE YCIOBHE HMHTEIPUPYEMOCTH (yHKIMH Ha
IMPOMEXKYTKE [a, b].

114. Yemy paBeH omnpeAeleHHbII HHTErpajl OT HEYeTHOW (QDYHKIMH 10 CUMMETPUYHOMY
NPOMEXYTKY [—a; a]?

115. Ecniu mpeaensl MHTETPUPOBAHUS TIOMEHATh MECTaMM, TO KaK M3MEHMUTCS BEJIUYMHA
uHTerpana? Beipazurte 3To CBOMCTBO (hOpMYIIOH.

116. ChopmynupyiiTe CBOMCTBO THHEHHOCTH OMPEIEICHHOTO HHTETpaa.

117. ChopmynupyiiTe CBOHCTBO, CBS3BIBAIONIEE 3HAKU (PYHKIIMH W OMPEICICHHOTO
UHTErpaja Ha MPOMEXyTKe [a, b].

118. ChopmynupyiiTe CBOHCTBO 00 MHTETPHUPOBAHMHM HEPABEHCTBA MEXIY (YHKIUSIMHU
Ha IPOMEKyTKe [a, b].

119. ChopmynupyiiTe CBOHCTBO 00 OIIEHKE MOYJISI ONPEICICHHOTO HHTErpaa.

120. ChopmynupyiiTe TeopeMy O CpemHeM Ui ONpPEIeNCHHOIO WHTerpaiga oT
HETNPEPHIBHON (DYHKITHH.

121. 3anummre ¢popmyrny Hetotona — JleitOnuna.

122. TlpuBeauTe TreOMETPUYECKYH) HHTEPIPETAUI0O TEOPEMbl O CpPEIHEM IS
OTIpeIeIEHHOTO UHTErpaa.

123. Uro Takoe cpenHee (MHTErpajibHOE) 3HAa4YeHHWE QYHKIMH f(x) Ha MPOMEKYTKE
[a, b]?

124. ChopmynupyiiTe omnpeneneHHe HECOOCTBEHHOro WHTerpasa 1-ro poma ¢
0EeCKOHEYHBIM BEPXHUM IPENIEJIOM OT HENPEePhIBHOW (DYHKIINU.

125. ChopmynupyiiTe omnpeneneHHMe HECOOCTBEHHOro WHTerpasa 1-ro poma ¢
0ECKOHEYHBIM HUKHHUM IPEIETIOM OT HENIPEPhIBHOM (DYHKLINU.
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126. Kakoit HeCOOCTBEHHBIN WHTETPAJl HA3bIBACTCS a0COFOTHO CXOASMIIMMCS ?
o +eo dx
127. Ykaxute, I KaKuX 3HAUCHUH mapameTrpa p uHrerpan [ —, (a > 0) sABISeTCS
(] X
CXOJIAIIUMCS, a JJIsl KAKMX 3HAYEHHUH — pacXoasumcst
128. 3anummte (HOpMyJibl, BBIPAKAIOIINE CBOWCTBO JIMHEHHOCTH JJIsI HECOOCTBEHHOTO
WHTETpasia ¢ 0E€CKOHEYHBIM BEPXHUM TPEEIIOM.
129. ChopmynupyiiTe TpU3HAK CpaBHEHHs B KOHEUYHOW (opmMe Ha mpumepe

HECOOCTBEHHBIX UHTETPAJIOB 1-ro poja ¢ 0ECKOHEYHBIM BEPXHUM MPEAEIIOM.
130. Yo Ttakoe nonuelii auddepenunan GyHkuuu z = f(x,y)?

131. 3anummre  GopMyny, ONPEACISIONIYI0 YacTHYIO IPOU3BOAHYIO  (YHKIHU
z = f(x,y) 1m0 nepeMeHHOH y B TouKe My(xp, ¥y )-

132. Kakas ¢yHKIHS IBYX apryMeHTOB Ha3bIBaeTcs Auddeperunpyemoii?

133. 3anummure GopMyiry, BEIpaKarollyto NonHbi 1uddepennnan Qykuun z = f(x, y)
yepes €€ 4aCTHbIE IIPOU3BOJHBIE.

134. 3anummte (Gopmyiry, BBIpaXarolulyr0 BTOpOW MOJHBIN mauddepeHiman QyHKIuu
z = f(x,y) 4epe3 e€ YaCTHBIC IPOU3BO/IHBIE.

135. Kak cooTHOCSTCS MKy co00# CBOWCTBAa HEMPEPHIBHOCTHU U AU depeHmpyemMocTu
(GYHKINU IBYX IEPEMEHHBIX ?
136. Kakas ¢yHkius z = f(x,y) Ha3pIBaeTCs HEMPEPBIBHOM B TOUKE M (g, vy )7

137. Kak onpeznenserca €BKIUAOBO pacCTosHuE p(M,,M,) MeXKIy IByMs TOUYKaMHU

M (x.'il}, ,x?':nl:' )I/I M (x .'f}, ,x;:n::'] M-MEPHOTO IPOCTPAHCTBA?

138. Kakas Touka MHOKeCTBa E Ha3bpIBa€TCS BHYTPEHHEN? TpaHUYHOMN?
(@ (o (o)

139. Yro takoe §-0KpeCcTHOCTb TOUKH My(x, x5 , o , X, )7

140. Kakoe MHOX€ECTBO E Ha3bIBAE€TCS OTPAHMUEHHBIM? 3aMKHYTHIM? CBSI3HBIM?

141. Chopmynupyiite ompeneneHue npezaena (yHkuum f(M) = f(x,¥) B Touke
M (xg: Yo )

142. ChopmynupyiiTe TeopeMy O PpaBEHCTBE BTOPBIX CMENIAHHBIX MPOU3BOIHBIX
Gynkum z = f(x,v).

143. Kak cooTHOCSTCS MEKIy coOol cBoiicTBa AU(PHEPEHIUPYEMOCTH U CYIIIECTBOBAHUS
IEPBBIX YACTHBIX IPOU3BOIHBIX PyHKIUH z = f(x,v)?

144. CpopmynupyiiTe onpeneneHrne Npou3BOJHON QYHKIIUU
145. u = f(M) = f(x, y,z) 10 HaIIPaBJIEHHUIO BEKTOPA .
146. 3anmmmre (GopMysly, BEIPAKAIOUIYIO NMPOU3BOAHYIO (QyHKIMH 1 = f(x,¥,Z) 1O

HanpasieHuIo Bektopa I? = (cosa, cosf, cosy ) 4epe3 4acTHbIC IPOU3BOAHBIEC (PYHKIUH 1.
A .
147. 3anummure ¢popMyty, CBI3BIBAIOUIYIO gradt U MPOU3BOJHYIO ?‘f B 3aIaHHOU TOYKE

CKaJIAPHOTO TOJIS 1.
148. Kak cBA3aHbl HamnpapjieHHsi HamOonbmiero pocra QyHkumM u = f(x,v,2) C
BEKTOPOM grad 1 B paccMaTpuBaeMoi Touke M (x, v, z)?

Ju . du o
149. Boipazure max —— M min — 4epe3 grad u B 3aJJaHHON TOYKE CKaJSIPHOIO MOJIA it.

. d= .
150. 3anummure bopmyiry JUIsL MIPOU3BOAHOMN P CJI0KHOM byHKIIUN
¥

z=z(uv), u=ulxy), v=v(xy).

. dy . .
151. 3anummre ¢opMyny IS MPOU3BOIHOMN d—:' HESABHOW (PYHKIIMHU, 3aJaHHOMN
=4

ypaBHEHUEM F(x,y) = 0.



dz da o .
152. 3anummte (GopMynbl Il TPOU3BOIHBIX oo 5, HCABHOM GbyHKIMM, 3aaHHON
x ¥

ypaBHEHUCM: F(x,y,z) = 0.

153. ChopmynupyiiTe ompeneiacHue JOKATHPHOTO MakCUMyMa (JIOKQJIHbHOTO MHUHHUMYyMa)
Gynkuun z = f(x,v) B Touke M, (%, v, )-

154. ChopmynupyiiTe HEOOXOAUMBIC YCIOBHSA, a TaKXe JOCTaTOYHBIC YCJIOBHS
3KcTpeMyMa QyHKIUH z = f(x,v).

155. ChopmynupyiiTe MpaBUIO OTHICKAHWUS HAMOOJBIIETO W HAUMEHBIIEro 3HAYCHUH
Gynkuum z = f(x,y) B OrpPaHUYEHHON 3aMKHYTOH 00JIaCTH.

156. Yto Takoe cranuonapHas Touka Gynkumu z = f(x,y)?

157. ChopmynupyiiTe omnpeseneHue yCIOBHOrO MakcuMmyma GyHkuuu u = f (M) npu
CBA3H (M) = 0 (pacCMOTpHTE Cllyyaii ABYX MU TPEX NEPEMEHHBIX).

158. ChopmynupyiiTe HEOOXOAMMBIE YCJIOBHS YCIOBHOTO OKCTpeMyMa (DyHKIIUH
u = f(M) npu cBsasu @(M) = 0 mo meroxy Jlarpanxa (pacCMOTpPHUTE CIydYall JBYX WIIM TpeX

MePEMEHHBIX).

159. Chopmymupyiite Teopemy Beliepmitpacca 00 orpaHuueHHOCTH — (YHKIUH,
HEIMPEPHIBHON B 3aMKHYTOH OrpaHUYCHHOM 00JIaCTH.

160. Chopmymnupyiite TeopeMy Beliepmrpacca O CyIIeCTBOBAaHUM HAWOOJIBIIETO H
HaWMEHBIIIETO 3HAYCHUH (yHKIIMH, HETIPEPHIBHOM B 3aMKHYTON OTpaHUYCHHOM 00JIaCTH.

Tema 4. Komnnexcholii ananus.

161. Maitte ompeneneHue MHOXKecTBa C KOMIUIEKCHBIX unces. Kakume reomerpuueckue
MHTEPIIPETAlMH 3TOTO MHOKECTBA BaM U3BECTHBI?

162. Ilyctb z, =1+i,z, = —4+3i. Hamu z, +z,, z, — z,, (2, + z,) (z; — z,), :—".

163. Uto Ha3bIBAIOT MOyJIEM KOMIUIEKCHOIO YHUCa Z = x + (y?

164. Uto Ha3pIBAlOT apryMEHTOM KOMIUIEKCHOTO uucia z = x + iy, z = 0? Uro Takoe
TpUTOHOMETpHUYEcKas (popma 3Toro unciua?

165.Uncna  z, =1—iy3, z,=(1—-10)/(1+1), z;=1+cos(n/7)+ isin(m/7)
3ammcarh B TPUTOHOMETPUYECKOH popme.

166. Ucnionb3yst opmysry MyaBpa, 3amucath B aireOpawmdeckoil ¢opMe uucia

= ((1+3)/(1—0)", 2z, = (1 + )5/ (1 - i)

r — —
167. HaiiTu Bce 3HaYCHHS CIEAYIONIUX BRIPAKEHUN: a) 4/ —1 + i+/3; 0) V 2y3 4+ 26

168. z, =1 —i+/3, z, =+3+ i 3anucare B anrebpamveckoil Qopme umcna z, -7,
[51 flz:j'-
169. Yucna z,, z, ¥ z, 3aIKCaTh B I0Ka3aTeabHON hopme.

170. Yro Takoe KOpeHb anrebpamdeckoro MHorounaeHa P, (z)? Yro HaspBaIOT

KPaTHOCTBIO KOpHs1? Omnpenenure KpaTHOCTb KOpHS a=1 MHOIO4JIeHa
Pz)=z*—(2—-)z*+(3+20)z"— (4+i)z+ 2
171. Yucna a, = 1, a, = —i, a; = 2{ — BCE MONAPHO Pa3IMYHbIE KOPHU MHOIrOUJIECHA

P(z), nmpuyeM a,; — KOPEHb KPaTHOCTH 2, @ a, U a; — POCThIE KOPHH. 3alMIIMTE PA3JIOKCHUE
P(z) Ha TMHEHHbBIC MHOKHUTENH, €CIIU €r0 cTapmnil Ko3(QOUIHMEHT p, = 1; HAlIUTE €ero Apyrue

KO3 PHUIIIEHTHI.
172. B 4eM cOCTOUT CBOMCTBO KOPHEH BEIECTBEHHOTO MHOTO4IeHA? Yueno ay = —1 +1i

SIBIISIETCS. KOPHEM MHorowrteHa P,(z) = z* 4+ 4z° + 11z + 14z + 10; HaliTH OCTAIbHBIC KOPHU

P,(z), 3amucarh €ro pa3jaoKEeHUE Ha BEIECTBEHHBIE MHOXKHMTEIIN IIEPBOM U BTOPOH CTEICHH.
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173. Yrto Takoe panuroHainbHas anredpandeckas npoos? [IpuBenure nmpuMepsl.

174. Kakyio pauuoHaibHYIO ApoOb HAa3bIBAIOT NpaBWIIbHOW? HempaBwibHOW? J[poOb
=]
m IIPEJCTaBbTE B BUJIE CyMMBI aJIreé0pandeckoro MHOTO4IeHa U IPaBUIIbHON APOOH.
175. Kakue npobu Ha3bIBAIOT 3JIEMEHTAPHBIMH PALMOHAIBHBIMU alreOpandyecKuMu
npobsimu? Ipo6k 1/ (x* 4+ 1) pasnoxure B CyMMy 3JIEMEHTapHBIX JAPOOCH.

Tema 5. ugppepenyuanvrvie ypasnenus.
176. KakoB reomeTpryeckuii cmbicn ypaBHenus y'=f(x,y). Hanucars ypaBHeHHe

KacaTelIbHOM K HHTErpaibHOi KpuBoii ypaBHerus y' = x*y - B Touke M,(1, 2).
177. laiite ~ ompezneneHHe WM30KIMHBI JAUQPEPEHIMAIBLHOTO ypaBHEHHs v '=f(x, v).
N3oknuHbl ypaBHeHHs y' =x>/y ecTh: A) okpyxHoctd; B) mpsmeie; C) mapaboinsi; D)

runepooisl; E) annmuncer; F) Het mpaB. oTBeTa.

178. lano ypaBuenue y' = x* — 2x +y. Hamummre ypaBHEHHE JIMHHH BO3MOXHBIX
TOYEK SKCTPEMYMOB €r0 HHTETPAIbHBIX KpUBBIX. CemnaiiTe 4epTéx.

179. Chopmynupyiite Teopemy Komm nns ypasrenus y' = f(x, v). Ilycts {1 — obmacts,

B KOTOPOH BBINIOJHEHBI €€ YCJIOBHS 3TOr0 ypaBHEeHMs. Kakue U3 mociemyromux yTBEp KIASHUN
CIpaBeAJUBBl: A) €ro HMHTErpajbHbleé KpUBBIE MOTIYT HUMETh pa3pbiBbl 1-ro poma B 1; B)

MHTETPAJIbHBIE KPUBBIE MOTYT UMETh YTJI0BON 3KCTpeEMYM B (1; C) HHTErpaJIbHbIE KPUBBIE MOTYT
nepecekatbcs B (}; D) uHTerpaipHble KpHBBIE MOTYT OBITh NpsAMBIMU JHHUSMH; E) Her
MPaBUILHOTO yTBEpKaeHU? OTBET 000CHOBATH.

180. Pemmre 3amauy Komm: (1 + y=)dx + xydy =0; y(1)=1.

. P S

181. Haiinure Bce pemieHus ypaBHeHud xy' = v + /v — x2.

182. HaiimuTe oOmue pemenus (MHTETrpalibl) YpaBHEHUMN:

183. a) xy 2y=x®cosx; 0) 3y' + v = 1/y% B) (x® + xy?)dx + (x*y + v*)dy=0.

184. Haiinute Bce JIMHUHU, y KOTOPBIX OTPE30K KAacaTelIbHOW MEXKIY TOYKOM KacaHus U
OCbl0 abcuucc AEIUTCd IIOMOoJaM B TOYKE IIE€PEeCeUYEHUss C OChI0 OpAMHAT. YKa3aHHe:
Hcnonp3ylite ypaBHEHUE KacaTE€IbHON K KPUBOM.

185. Chopmymupyiite teopemy Komm gns  ypaBHeHus ' = f(x,v,y'). Kakos
F€OMETPUYECKHI CMBICH HadalbHBIX ycioBuii y(0) = —1, y'(0) =1 mug 3Toro ypaBHeHHs:?

N306pasuTe MpUOIMKEHHO MHTErPAIBLHYIO KPUBYIO B OKPECTHOCTH HA4YalbHON TOYKH, CUMTAsS
IUIsl onpesiesieHHOCT! y'' = () B 3TOW OKPECTHOCTH.

186. Haiitu 3HaueHue o, IPH KOTOPOM (PYHKIIUSI ¥ = x> SBJISCTCS PEHICHUEM YPaBHCHUSI
x(x—1)y" = (2x = 1)y'+ ay = 0.

k!

187. Nano ypasHenue: y'® + xy'' = 2Zy’. C NOMOIIBIO Kakod IOJCTAaHOBKH MOYHO

MOHHU3UTH €ro MOpsIoK? Hanuimmte o0mumii BUJ TAKUX YPABHEHU.

188. Haiinute oOuiue pemieHUs] ypaBHEHUH METOJIOM MOHMKEHUS mopsanka: a) y "=In x;
)y =X +x.

&

189. Pemmte 3amauy Komm: yy "=(v)* —(v )% v(1)=1, v (1) =1

190. Kax ¢ mnomompio (QyHZaMEHTaIbHOW CHCTEMBI pemeHui vy, (x), .., v,(x)
3anucath obuee pemenue ypaaenus L[y] = 0? [louemy HyleBoe pelieHHE HE MOKET BXOJAUTh
B (QpyHIaMEHTaNBHYIO CUCTEMY PEIICHUH ypaBHeHus L[y] = 07?

191. dano ypaBHenue: y'' —5y' + @y = 0. [Ipu kakoM 3Ha4eHuWu o 4yucio 3 Oyxaer

KOPHEM €ro XapaKTepHCTHYEeCKOoro ypaBHeHWsa? Haiitu oOmee perieHue JaHHOTO
TuQepeHIMaIbHOr0 YpaBHEHUS IPU HAWJICHHOM 3HAYCHHH 0.
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192. Jluneitnoe omHOopomHoe auddepeHnrarIbHOe ypaBHEHHE 3-TO TOopsaKa C
MOCTOSIHHBIMU KO3((UIIMEHTaMH UMEeT YacCTHbIE PEUICHHUs: 1, sin 3x. DTO ypaBHEHHE MOXKET

umets BuI: A) y"'—9y =0; B) y""' —9y'=0; C) ¥"" +9y =0; D) ¥'"" +9y' = 0; E) ner
NPaBHJIEHOTO OTBETA.
193. Pemute nuHeiiHoe ypaBHeHue y''—2y'+y =e¥/x MeromoM BapHanuu

MPOU3BOJIBHBIX TTOCTOSIHHBIX.

194. Haiimute oOmmiee pemieHUEe JHHEWHOTO HEOJHOPOJHOTO YpPaBHEHHUS METOAOM
HEOTpPeAETEHHBIX KO3)DUINCHTOB: v "—y=2e*—x >,

195. HaiinuTe 4acTHOE pElIEHUE JIMHEHHOIO HEOJHOPOJHOIO YypaBHEHHS Y “+y=4e”,
YIOBJICTBOPSIOIIEE HadalbHBIM yCnoBHsAM y(Q)=4, y{0)=-3, MeTOOOM HEONPEACICHHBIX
KO3 PHUITUEHTOB.

196. Haiinute obuiee pemieHre cucteMsl AudepeHnnaibHbIX ypaBHeHUN

dx—z +
e T

¥
I = 3x + 4y.

197. Touka c¢ wMaccol m JABWXKeTcs npsMmonuHeiHo. Ha He€ peilictByer cuia,
IPONOpLUUOHANIbHAS KyOy BpEeMEHH, MCTEKIIEMy OT MOMEHTa, KOrja CKOpOCTh ObUIa paBHA v
(kodhunmeHT mpomopHHOHATHHOCTH paBeH k). Kpome Toro, Ha TOYKy JIeiCTByeT cuia

CONIPOTUBJICHUA CpCakbl, npomnopuuoHajibHasA MMPOU3BCACHUTIO CKOpPOCTH u BpCMCHHA
(ko3 PUIHEHT NPONOPIMOHATBHOCTH PaBeH k). Haligure 3aBUCHMOCTH CKOPOCTH OT BPEMEHHU.

VYkaszanue: npumenurte 2-ii 3axkod HproToHa.

Tema 6. Teopus psoos.

198. JlaiiTe mOHATHE YMCIOBOTO psAAa, ero cymmbl. Haliqure cymmy pana 2=_, (7/8)"

199. ChopmynupyiiTe HEOOXOAUMBIM TpH3HAKA CXOAUMOCTH 4YHciIoBoro psga. C ero
IIOMOILBIO MTOKAKMTE, 9TO pax 2=, (1 + 1/n)"™ pacxoaures.

200. Ucnonp3yst mOpocCTEMIIMEe CBOMCTBA YMCIOBBIX PSAI0OB HAWAWTE CyMMy psiaa

oa 1 1
n=1\gn = n )
201. I[aHLI pAnbl  C NOJOKHTEIBHBIMM ujeHamu: 2 a, (1) mw = b (2),

lim “8tt = —. C nomMomiplo MPU3HAKOB CXOAMMOCTH 3HAKOMOJOXKUTEIBHBIX PSIIOB YCTAaHOBUTE

n—oo O &

KaKoe M3 HIKECIEAYIOMUX yTBEPKIEHUM crpaBeaanBo: A) pan (2) cxoxurcs, eciu b, = na,;

n’

B) pan (2) pacxomurcs, ecmu b, = a,, n = 10; C) pan (2) pacxoaurcs, ecnmu b, = 3"a,; D)

n' :-z’

pan (2) cxogures, ecnu lim b, =

nm—roo
202. Yto Takoe 3HAKOYEPEMyIOMUUCS psAn? 3HAKONMEPEMEHHBIM psan? abCcoJfoTHas u
YCIIOBHAsI CXOAMMOCTD 3HakorepeMeHHoro psna? Chopmynupyiite npusnak Jleitonumna. Kakue

COETN, 1
U3 TEPEYHCICHHBIX HIDKE PAIOB YCIOBHO CXOIATCS: A) .2 ; B) XX —], O)

=1 plnm 2

oo ':_1:'I
n=1 vn

203. Maiite moHATHE (GYHKIMOHAIBLHOTO psfa, ero oOactu CXOI[I/IMOCTI/I Haiinure

) Zi':!—' \x; B) Eu—' I_L} F)

001aCTH CXOAUMOCTH (YHKIMOHANBHBIX PANOB: @) X, +3},1,

oa 14x—z"
n=11 .

204. [aiiTe NOHATHE MaKOPHUPYEMOro (yHKIHMOHAIBHOTO psana. Haiigure Bce 3HadeHUs

Ein nx
CXOIUATCST a0COIIFOTHO.

X, IPY KOTOPBIX Psf 27
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205. ChopmynupyiiTe CBOMCTBA MaKOPHUPYEMBIX (DYHKIIMOHAIBHBIX PsAOB. MOXKHO JU
nouneHHo JudPepeHupoBaTh Pl Lo, Sm_: lx? OTBeT 060CHOBATH.
n-+
206. Uro Ttaxkoe cremeHHOM psaa? Pag X7, a, x™ pacxoaumtcs B Touke xp, = —2. C

MIOMOIIBIO TeOpeMbl AOENsl YCTaHOBUTE, KaKOe U3 CIEAYIOUINX YTBEPKACHUHN ClipaBeIuBO: A)
3TOT PsAJl CXOJMTCA abCOMIOTHO B TOYKE x; = —1; B) aToT pan cxommres B Touke x, = 0; C)

3TOT PAJl PACXOAMTCS B TOUKE x5 = 3; D) HET NIPaBUIBHOIO OTBETA.

n o oa
207. Haiimure 061aCTH CXOAMMOCTH CTENEHHBIX PANOB: ) Lo, ——; 0) X, = 3‘,1:' ; B)
niy

”: am

o2 ':r_l:':n

n=1 n
n4
208. Yto 3HAYUT pa3okUTh (PYHKIMIO B CTENEHHON psn? 3aBUCAT JU KOIPHUIIMESHTHI
TAKOT'0 pa3iokKeHus oT crocoda ero noinyuenus? Psaasl Telnopa u Maknopena. Pa3noxus B psij
Maknopena GyHkumo f(x) = x/(1 + x?), Haiiaure f2"+1(0).
209. Paznoxute (YyHKUUIO B Psii MO CTENEHSM x M YKaXHUTE O0JacTh CXOIMMOCTH
2t
dt.

gin

IOJIYYCHHOTO psifa: a) e ; 6) In (x% + 3x + 2); B) _r[':

N

210. Paznoxure Qynkumio y=tgx B psan Teiinopa no crenensaM (x — m,/4), BbIIUCAB
nepBbie 3 wieHa, OTIMYHBIE OT HYyJIS.

211. Beruncnute MNPHOMKEHHO € TOYHOCTBIO A0 1072, OIEHHB MOTPEIIHOCTH IO

npu3HaKy JleOHuIa 111 3HAKOYEPETyIOMErocs psaa; f;’E ™ dx.

212. BpimummTe ABa NEPBBIX, OTIMYHBIX OT HYJIS WIEHA Pa3jIOKEHUs B pAJl 10 CTENEHAM
X peUIeHus ypaBHCHHs y “=2xy + 4y, YIOBJIETBOPSIONIICTO Ha4YaJdbHBIM yCaoBusM y(0)=0,

y(0)=1.

213. Kakue n3 cnenyromux nap QyHKUUA f(x) U g(x) OPTOrOHAJIbHBI HA IPOMEKYTKE
[-1,1]: @) f(x)=x u g(x)=x>-1; 0) f(x)=x u g(x)=x"-1; B) f(x)=x1u
g(x) =x*-1?

214. Chopmynupyiite ycnoBus Jupuxmne pazinoxkumoctd (PyHKiuu B psag Dypbe Ha
IPOMEXYTKE [- 1T, TT].

215. Hanmmmre  Qopmynsl  aus  kodpduuuentoB psga Dypee QyHkumm  fx),
Pas3JI0KEHHOM B 3TOT P B IPOMEXYTKax: a) [—m, «]; 0) [-1,1].

216. Hamnmure psn ®ypbe Hed€THOH (yHkuum f(x), 3aJaHHOM Ha IIPOMEXKYTKE
[-m, ]

217. ®ynxuus f(x) B npomexytke [0,7] pasnoxena B pag @ypbe a) 1o kocuHycam; 0)

no cuHycam. Hammmmmre dopmyibl i1t kodhpuimeHToB 000UX psIOB.
218. ®ynkius f(x) = —1 — x> B IpoMexyTke [-2,0] pasnoxena B psx Dypbe 1o
curycaMm. Hanummure dopmynsl mis koadduurentoB psaga. Iloctpoiite rpaguk cymMMmbl 3TOro

psina.
219. Paznoxure B paj @ypre QyHKUUIO y=|x| B IpoMexyTKax: a) [ 1]; 6) [0;27]; B)

[-1;1]. locTpoiite rpagukn QyHKIUH U CyMM 3TUX PSJIOB.
220. Paznoxute B psag Oypbe QyHKIMIO v = E— i—f B IIPOMEXKYTKE [0; 7]: @) IO CHHYCaM;
0) mo kocunycam. [loctpoiiTe rpaduku GyHKIIMH U CyMM PSIIOB.

Tema 7. Kpamnvie u nogepxnocmmule unmezpaioi.
221. UnTerpupyema i Gynkuus 1/ (x —y)moksagpary 0 < x < 1, 0 < y < 1?

222. He sbraucisit nnrerpana [ In(1 — sin(x 4 y))dxdy, ycraHoBute ero suax, eciu
D={(xy): x=0,y=0, x+y=m/6}
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223. Ceenure apoiinoil unterpan [f f(x,y) dxdy x moBTopHOMY ABYMs criocobamu,
ecmu: a) (D) — obnacTh, OrpaHMYEHHAs TMHUAMU y = 3x~, ¥ = 6 — 3x; 0) (D) — Tpanenus ¢
BepmmHamu (—1, 4), (5, 4), (1, 1), (4, 1).

224. 3menute MIOPSLIOK UHTEIPUPOBAHUS B UHTErpaie:
J5 dx [ e £ e y)eyt [ dx [ f(x v)dym

225. Haiinure cpenHee 3HAa4YCHHE flx,¥) = x4+ 2yno IPSMOYTOJIbHHUKY,
OTrPaHUYEHHOMY NPSAMBIMHU x = 1, y = 2 ¥ OCSIMH KOOPAMHAT.

226. N3o0pazute Ha MIJIOCKOCTH Oxy o0pa3 burypsl
G'={(r,¢): 2= r <3, 0<¢ < n/4] npu oroOpaxkeHun x = rcosp, y= rsing. SBngercs
JIM 3TO 0TOOpa’K€HHE B3aUMHO OJIHO3HAUYHBIM?

227. Haiinure Iomanab burypsi, OTpaHUYECHHOUN JIMHUSAMH:
Axy=4x+y=506) (x*+y)=8xyx*+yi=1(x*+y* = 1).

228. Haiiaure 00BEM Tena, OrpaHMYCHHOIO MOBEPXHOCTAMH z = In (1+ x? + y7),
z=0,x*+y*=2
Kpurepuu 1 mkana OEeHUBAHUS 110 OLEHOYHOMY CPEJCTBY «(POHTAIBHBINA U MHAWBUIYaIbHbIN
OIIPOC»

[Ixana oreHuBanusd Kputepuit oneHnBanus

OoTIN4HO (5) CryneHT Tiny0OKO M B TOJHOM OOBEME BIIAAEET MPOrPAMMHBIM
MaTepruaioM. I'paMOTHO, MCUEPNBIBAIOIIE U JIOTUYHO €ro H3JIaracT B
YCTHOM miM mucbMeHHOU (opme. [Ipu 3TOM 3HaeT PeKOMEHIOBaHHYIO
JUTEPATYypy, MPOSABIAET TBOPYECKUHM MOAXOJ B OTBETaX Ha BOIPOCHI U
NpPaBUIBHO OOOCHOBBIBAET TMPHHSATHIE PEIICHUS, XOPOIIO BIaJeeT
YMEHMSIMHU M HaBBIKAMU IIPH BBIIIOJHEHUH NTPAKTUYECKUX 33]1a4.

xoporo (4) CrypeHT 3HaeT NpOrpaMMHBIA MaTepuang, IpPaMOTHO U IO CYTH
W3JIaraeT ero B YCTHOM WJIM TNHChbMEHHOH (opme, dormyckas
HE3HAYUTENIbHbIE  HETOYHOCTM B  YTBEPXKACHMSX, TPaKTOBKaXx,
ONpENeNIEHUsAX M KaTeropusx WIM HE3HAUYUTEIbHOE KOJIMYECTBO
omn6ok. Ilpu 3ToM BiazeeT HEOOXOAMMBIMU YMEHHUSIMU M HaBBIKAMHU
IPY BBIIOJIHEHUH IPAKTUYECKUX 3a/1a4.

ynoBieTBopuTenbHO | CTYyZGHT 3HAaeT TOJNBKO OCHOBHOM NpPOTPaMMHBIA — Marepua,

3) JIOTTyCKAeT HETOYHOCTH,  HEAOCTaTOYHO  4Y&TKHE  (HOPMYJIHUPOBKH,
HEMOCJIC0BAaTeIbHOCTh B OTBETAaX, MW3JIaraéMbIX B YCTHOM WM
nucbMeHHOW (opme. [Ipu 3TOM HETOCTATOYHO BIAEET YMEHHSIMH U
HaBbIKaMU 1P BBINOJHEHUM IPakTHUeCKuX 3anad. Jlomyckaer 1o 30%
OIIMOOK B M3JIaraeMbIX OTBETAX.

HCYOOBJICTBOPUTCIILHO CTy,Z[GHT HE 3HAeT 3HAUUTEIbHOM YacTH mporpaMMHOro martcpuaja.

(2) [Ipu 5TOM OMyCKaeT MPUHIUIHAIBHBIC OITMOKH B TOKA3aTeIbCTBAaX, B
TPAaKTOBKE IIOHATHM M KaTErOpUM, MPOSBIAECT HU3KYIO KYIbTYpPY
3HaHWH, HE BIIQJICET OCHOBHBIMH YMEHUSMH W HaBBIKAMH TIPU
BBITTIOJTHCHHUHU MPAKTHYCCKUX 3a/1ay. CTy,Z[GHT OTKa3bIBACTCsA OT OTBETOB
Ha JTOTIOJIHUTEIILHBIC BOITPOCHI

TunoBbie BADUAHTHI KOHTPOJIbHBIX PadoT:

Tema 1. Jluneiinas anceopa.
Bapuant Ne 0
1. Pemuth cucreMy JTUHENHBIX ypaBHEHHH MeToioM Kpamepa
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3x, + 2x,tx; =5
2y +3x,+ x5 =1
2x;+x, +3x3=11

2. BeruuciauTh onpeaeauTenb

1 1 1 1
1 2 3 4
1 3 6 10
1 4 10 20

3. PemuTh cucTeMy JIMHEHHBIX YPAaBHEHU MATPUUHBIM METOJOM
1x, —2x,+ 3x;, =6
[Exi + 3x, —4x, = 20
3x;—2x; —5x3; =6

4. Haiitu matpuily, oOpaTHYIO K JaHHOU
2 11
(5 1 3)
2 1 2
5. PemmuTh cucteMy JIMHEHHBIX YpaBHEHH MeToAoM ["aycca
[4x1 —3x,+2x;=9

2x,+5x, —3x; =4
S5x, + 6x, — 2x; =18

Tema 2. Ananumuueckas ceomempusi.
Bapuant Ne 0
JlaHbl KOOpAMHATEI BEPIIUH UpaMuibl ABCD:

2 (5] 4 2

A=|-3 B=|1 C=|8 D=|-1

) =) () )
Haiitn:
1) nmunet pedep AE, AC, AD.;
2) yroa mexay pedpamu AB u AC;
3) yron Mexay pedpom AD ¥ OCHOBaHHEM AB(;
4) BeuucnuTh Mi01aas OCHOBaHUsl ABC;
5) Beraucnuts o0beM nupamuasl 4B CD;
6) 3Has 00BEM TUPAMUIBI U TUTOIIAE €€ OCHOBaHUS A C, HAUTH BBICOTY ht mupamMuabl AR D,
7) Haiitn ypaBHeHUEe JI0CKOCTU OCHOBaHUA A B, KOTopasi IPOXOAUT yepe3 Touku 4, B u C.
8) CocTaBuTh KaHOHHWYECKHE YpAaBHEHUS IPAMOM, KOTOpas IPOXOAUT 4Yepe3 BEPLIMHY D
HNEPHEHIUKYJISPHO K INIOCKOCTH OCHOBAHHUS {J;
9) Haiitu Touky K nepeceueHusl OJTy4YeHHOH NPsIMOM C IJIOCKOCTBIO OCHOBaHHUS (J;
10) Haiitu paccrosiHue OT BepUIMHBI [} MHUpamMuAbl A0 IJIOCKOCTH OCHOBAHUS (J M CPaBHUTh
MOJTYYEHHBIN pe3yibTaT ¢ JUIMHON BeKTopa DK

Tema 3. Mamemamuueckuii auanu3 («Bseedenue 6 mamemamuueckuti
ananuszy, cemecmp 1).
14



Bapuant Ne 0
1. Haiitu o6siacTh onpeaeneHus 3aJaHHbIX (GYHKIUH.

jx+2 1 In(1+ x)
y= |———+— ¥y =
i 14|1—3x x= x—1

2. Halitu npenensl.

3x°+2x*—3x+1 2x*—7x +3
lim - lim ————
x»w 2x3 +4x2 4+ 3x—8 x=3y2 —8x +15

3. HCHOJ’IEBY}I 3aMCUAaTCIIbHLIC TPCACIIbI, BEIYUCIUTD!:

1—cos3x (3:{ + 3)2x+4

lim —— lim [ ———
=0 3x= x=m \3x 4+ 5

4. HaiiTu mipeniesnsl, UCIONIb3Yysl SKBUBAJICHTHBIC OECKOHEYHO MaJlbie (yHKIIUH.

o In(1 4 3x7) (e®* —1)
lim = lim ——
x=0 x° — bx* x—=0 x

5. UccnenoBaTh (PyHKUHMIO HA HEMPEPHIBHOCTH, HAUTH TOYKH pa3pbiBa (YHKIMU U yCTAaHOBUTH
ux xapakrep. Caenarb CXeMaTU4ECKUN YEPTEK.

L r+4; x<—1
flx) =273 +1 x4+2;,-1=sx<1
2x;x =1

Tema 3. Mamemamuueckuti ananuz («Heonpeoenennviti unmeepany,
cemecmp 2).

Bapuant Ne 0
1. HaiiTu HeompeieIeHHbIN UHTETPajl, HCTIONb3Ysl TAOIUILy U €T0 OCHOBHBIE CBOMCTRBA.
3/ 1 4dx
j(x /s + 5xx + %,E—a_ﬂ)dx J
Ve x—4

2. Haiitm HeompeneneHHBId WHTErpaj, HCMIOJB3YS METOJ (OPMHUPOBAHUS CIECIHAIBHOTO
BBIpXXCHUS 10| 3HAKOM nuddepeniuana.

J.[x:—3)42xdx J.ﬁ.."x:—Ex +5(2x —3)dx

3. Haititu HeompeneneHHbId HHTETpajl, HUCIOIb3YsS METOJ] 3aMEHbl IMEPEMEHHBIX W METO]
HWHTCTPUPOBAHUA 11O HaCTAM

15



4. HaiiTu HeonpeeneHHbI HHTETPAl OT IPOOHO-PAIMOHATIEHON (YHKIIMH

(8x? + 2x* + 4x —1)dx J 12

x—1 x2+7x+15

5. Haiitu HeompeieieHHbIN HHTETPaj OT TPUTOHOMETPUIECKUX (PYHKIIUN

2—5x T
sin2x - cosdxdx cos 3 sin de

Tema 3. Mamemamuueckuti ananuz («OnpeoeyieHHblll UHme2paLy, cemecmp

2).
Bapuant Ne 0
1. BerauciauTe onpeaeneHHbIi HHTErpat:

1 -~
x4+ 1

(x34+3x+ 1)°
W]

2. BoruncnuTh miomaas GUrypbl, OrpaHu4eHHYIO JTUHUSIMU:

x = Bcos®t
, ) = 2cos20.
y=x {}F=Esin3t P cosﬂ{p
= — g2 TT —_
y=2—x 0<t=- 0=f=3
2
3. BblunucauTh JIMHY AYTH KPUBOM:
= 3(t — sint
y = —In(cosx), {x _ (t - sint) s p = 2cos,
T ¥ = 3(1 — cost) T
0=x<=— T 0= =—.
=%=% —<t<n =3

2

4. Bpraucouth o0beM (3a7adya a) M IUIOMIAAL TMOBEPXHOCTH BpamieHHs (3amada 0) Tena,
MIOJTYYSHHOTO BpallleHUEeM 33JaHHOH (UTYpBI BOKPYT OCH ('x:

y=1—x;
= 3 = . 0) " !

5. BBIYMCIUTh HECOOCTBEHHBIN MHTETPANl WIIM YCTAaHOBUTH €0 PACXOJUMOCTb
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xe™* dx

'F"--.____!IS

Tema 5. J{luppepenyuanvrvie ypasreHus.
Bapuant Ne 0
1. Haiitu oOmiee permenue win pemuth 3anady Komum mns auddepeHnmanbHbIX YPaBHEHHH ¢
pasaciIAromuMuUCs NCPEMCHHBIMU

—
_'!,:"'I = Evl};r"

xy' — ylny =0
y(0)=1.

2. Haiitu oOuiee pemieHne Wik pemuTh 3aaady Kommwm s ogHOpoAHBIX TudepeHInaTIbHbIX
YpaBHEHUU MEPBOro MOPSAKA.

ydx +2(xy —x)dy = 0

.0 3_|_3=|:|:
xyy' —(x* +¥7) (1) =1

3. Haiitu o6mme permenus TuHEHHBIX b depeHInaabHbIX YpaBHEHUH TTEPBOTO TOPsIKa:

—x"
vy +tgxv = —cosx; V' +E _°£

x x

4. Haiitu oOmiee pemieHue wid pemuTh 3amauy Kommwm mns auddepeHnmanbHbIX ypaBHEHHUN
BTOPOTO MOPSAKA, TOMYCKAIOIINX MIOHUKCHHUE TTOPSIKA

¥ —cosbx = — vy — v = 0;

» —

Vv - x* 417

5. Haiitu pemenuss nuHeHHBIX U (dEepeHIHATBPHBIX YpPaBHEHUH BTOPOrO TMOpSAIKa C
MOCTOSTHHBIMH K03 duIineHTaMu

_'!,i"”+2_'!,i"'l=ﬂ; }F'I'I—E}T'I—E}F=e4x:

Tema 6. Teopus psoos.
Bapuant Ne 0
1.3anummre GpopmyIry 001Iero wieHa psjaa.

2.Jloka3ath pacXoAUMOCTb PSJIa, MOJB3YSICh HEOOXOAUMBIM PU3HAKOM CPaBHEHHSI.
- 3?!
2n

n=1

3.HCCJ’I€,Z[OB3.TB pAA HAa CXOOAUMOCTD, HPUMCHAA JOCTATOUYHBIC ITPU3HAKU CXOAUMOCTH PAI0B.
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n-

iz”-n! i 1 (n—i—l) i 1
n" — 2"\ n — (n+ 1)n*(n+1)

n=1

4.VlccnenoBath psiibl Ha a0COTIOTHYIO CXOAUMOCTb.
[ra]
Z(—l]” in+1
n — 2
n=1

5.HaiiTu uHTEpBa CXOAUMOCTH CTEIIEHHOTO psija.
(=]

zﬁ[x—kzj”

n=1
Tema 7. Kpamnvie u nogepxnocmmule unmezpaibi.

Bapuant Ne 0
1. I3MeHUTh MOPSIOK MHTETPUPOBAHUS B IOBTOPHOM MHTErpajie U CAEIaTh 4epTex o0iacTu
MHTETPUPOBAHUS
o —2x+6 -1 o
fdx f Fx,v)dy fdv f fcix—i— dv Lfc{x
-1 —8x" -z -2ty -1 - -y
2. BBIYUCIUTH 1BOMHOM HHTErpal 1o obnactu D
J (12x%y% + 16x3y ¥ dxdy; Jf ye¥ /2 dxdy;
D
D:x=1y=x%y= —x D:iv=In2,y=ln3,x=2,x =4

3. Beruncauth I/IHTGI‘paJIBI nepens OT JEKAPTOBBIX KOOPAUHAT K IOJIIPHBIM:
1 V147

J' J‘ |1—x-—v-
dy
|l-|-x + i

o

4. C momouibio JBOWHOrO HMHTErpajlia BBIYMCIUTH IUIOMIAAb IUIOCKHX (DUTYp, OrpaHHYEHHBIX

JaHHBIMH JIMHUSIMHA
}r: — 2y + x?=
y=3/xy=4e"y=3y=4 yP -4y +a7 =

v—th v =+/3x.

0,
0

¥

5. IlnactuHka D 3agaHa HEPABEHCTBAMH, |L - IOBEPXHOCTHAas IUIOTHOCTh. Haiitu
IUTACTUHKH.

18
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D:x =1,y =0,y>= 4x(y = 0); D:x* +y*/4< 1;
n=7x*+ v n=y-.

6. Haiitu KOOpAUMHATBbI MHCHTpA TAKCCTH IUIOCKHUX OJHOPOAHBIX IUIACTUH, OTPaHUYCHHBIX
3aJaHHbIMHU JIMHUAMU

x*+yi=4, x=0, y=0

7. BeraucauTh TpOHHOM MHTETpas o odiactu ¥

ﬂI 2y*e™ dxdydz; Jffxdxd}rdz;
v v
x

v =0, v=1,v==x, Viy=10x,y=0,x =1,
z=0,z=1. z=xy,z=0.

8. C moMompl0 TPOWHOTO HHTETpalia HAWTH O0BEM Tella, OTPAaHWYCHHOTO 3aJIaHHBIMHU
IMMOBCPXHOCTAMU

y =16V2x,y =/2x, x% 4yt =2y,
z=0,x+z=2. z=5/4=x%z=0.

KpI/ITCpI/II/I M MKajJla OHOCHHUBAHUA 110 OLCHOYHOMY CpPCACTBY «KOHTPOJIbHAA

paboTay
Ixana oreHuBanusd Kputepuit onennBanus
5 KonTponbpHas paboTa BEIIIOJIHEHA HA BHICOKOM YPOBHE (TIpaBHIIbHbIC
otBeThl AaHbl Ha 90-100% Bompocos/3anay)
4 KonTponbHas paboTa BEIIIOTHEHA HA CPETHEM YPOBHE (TIPaBUIbHBIC
OTBETHI AaHbl Ha 75-89% Bompocos/3amay)
3 KonTponsHas paboTa BEIIIOIHEHA HA HU3KOM YPOBHE (IIPaBHUIIbHBIC
otBeThl AaHbl Ha 50-74% Bompocos/3anay)
2 KonTponbsHas paboTa BEIIIOTHEHA HA HEYJOBJIETBOPUTEIEHOM
ypoBHE (IpaBUJIbHBIE OTBETHI AaHbI MeHee YyeM Ha 50%)
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TunoBbie BApUAHTHI MHAMBUAYAJbHbIX 321aHMIA:

Cemecmp 1.
Bapuant Ne 0

1. JlaHbI KOOPAMHATHI BEPIIMH TPEYTOJbHUKA ABC:
A(—8; —3), B(4; —12), C(8; 10).
Heo6xoaumo HaiiTh:
— JUINHY CTOPOHBI AR,
- ypaBHEHUE CTOPOH AB U EC U UX YIJIOBble KO3 (PUIIUEHTHI;
- yroa s MeXIy NpAMBIMUA AE U B ¢ B paguaHax;
- YpaBHEHHE BBICOTHI { U €€ JUIMHY,
- ypaBHEHUE MeAuaHbl AF ¥ KOOPAMHATHI TOYKHU KTIepeceyeHus: dTOU
MeIHaHBI C BEICOTOM (I7;
- ypaBHEHUE MPAMOWL, KOTOpas NPOXOJHUT dYepe3 TOuKy K
MapAJUIENIBHO K CTOPOHE AF;
- KOODJAMHATBI TOYKU F(xp,yz), KOTOpas HAXOJUTCS CUMMETPUYHO
TOYKE A OTHOCUTEIBHO NPSAMOU ( D.

2. JlaHo: Touka A(2; 5)unpsamas y = 1. Heob6xo1mMo cocTaBUTh YpaBHEHHE T€OMETPHUIECKOTO
MeCTa TOYEK, PABHOYIAJIEHHBIX OT 33laHHOM TOKH A(x,, V,) ¥ IpsAMoi v = d.
[TomyyeHHOE ypaBHEHHE MPUBECTH K MPOCTEHIIIEMY BHAY U IMTOCTPOUTH IpauK KPUBOM.

3. 3amaHbl ABE CUCTEMBI JIMHEHHBIX ypaBHEHMI. PemnTh nepByro cucteMy metonoM Kpamepa.
Ilony4yeHHBI IIpU pELIEHHUH IIEPBOM CHUCTEMBI DPE3YJLTAT IMPOBEPUTH C IOMOIIBID METOAA
oOpaTtHo# MaTpuIlbl. BTopyro cuctemy pemmTh ¢ moMoIsi0 MeToaa ['aycca.

3xy+ 2x, — 1x; =11, 1x, +2x, —1x; =1,
v, — 1x, + 4x; = —10, 3x, +5x, —1lx; =1,
lxy +3x,— 2x, =9 dx, +7x, —2x; =12

4. JlaHbl KOOPJIMHATHI BEPIIUH NMUPaMUibl ABCD:
A(2; —3; 1), B(6; 1; —1), C(4; 8;—9), D(2; —1; 2).
Heobxomumo:
- 3anucars BeKTOPBIAB, AC, AD B OPTOHOPMAIBHOH cucteMe {, ], E}
Y HAalTHU MOJYJIU 3THX BEKTOPOB.
- HaiiTi yron Mexay Bektopamu AB u AC.
- HaiiTi mpoekiuio Bektopa AD Ha BeKTOp AB.
- Bprurcnute nomans rpanu ABC.

- Haiitu o60bem mupamuast ABCD.
5. JlaHbI KOOPJMHATHI YETHIPEX TOYEK:

A(—3; —2; —4), B(—4; 2; —7), C(5; 0; 3),M(—1; 3; 0).
Heob0xomnmo:
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- CocTaBUTh ypaBHEHHE IUIOCKOCTH {J, KOTOpas MPOXOIUT uepe3
TOYKM A, B u .

- CocTaBuUTh KaHOHMYECKHE YPABHEHMs MPAMOM, KOTOpas MPOXOAUT
4yepe3 TOUKy M NepneHAuKyJIIpHO K IIIOCKOCTH Q.

- HaiiTi ToukH nepecedyeHus moJIy4YeHHOM MPSIMOM C TJIOCKOCTBIO ) U
C KOOPAWMHATHBIMH MIockocTsMu XAY, X0Z, YO Z.

— Haiitu paccTostHue oT TOUku M 10 TUIOCKOCTH .

6. BeraucauTs cenyromue npeaeinsl (He Moiab3ysach nmpaBuiioMm Jlonuras).

 oxP—2x%+3 . x°+2 . 2x"—3x-—-2
lim ————— lim ———— lim—
x=m dx-+ 3x + 2 x=m 3Ix-+2x—1 x=2x°+ 3x +10
_ 3x"+8x+5 Vit 4—1 2—+x—3
m - lim ———— lim——
x=—=13x-+9x+6 x>-3 x°—9 *=7  x° —49

. 1—cos4x _ sin3x
lim ——; lim
a0 x- x=0 tglx

x—1
lim( )
x=0\x 1+ 3

7. 3agannyto GyHKUMIO y = f(x) MccienoBaTh Ha HEMPEPHIBHOCTD U BBISICHUTH XapaKTEP TOYCK

liné( 1+ 4:()5

x+2

paspbiBa. CrenaTh CXeMaTHYECKUN Tpaduk

x2, ecnu x < 0
tg= 0<x<—
-, e 0<x <-—
EN fx)=1"%2 2
flx) = 42-= T
1, ecqa X = —
2
8. HaiiTu mepByro Ipon3BoHyI0 ¥’ 3aJaHHbBIX (yHKIHMIA:
. N
L 206 tax? —x - 2) y=x—In(2+e"+2/e> + e +1)
il 15yx + 1
_ tgx — ctgx — 1 sin®3x
y=arctg\ ——— v =sinv3 + —-
V2 cosbx
9. Haiitu nepByo pou3BOAHYIO y',. 3aJaHHBIX (QYHKIIHA:
_3tt 41
=—.
— (1/20n(arcega) v =1 g¥ 3t
y = (arctgx) ) s .
vy =sin| —
_. 3

21



10. lana ¢ynkums y = f(x) ¥ ABa 3Ha4YE€HMA apryMeHTa x,; M x,. HeoOxomumo HalTh

NpHONKEHHOE 3HAUCHUE NaHHOW (DYHKIMU NIPU x = x,, UCIOJb3Yys €€ 3HAUCHUE MPH x = x, U
3aMeHss IpUPOCT Ay QyHKIMH y = f(x) COOTBETCTBYIOMMUM AU pepeHumanom dy:

y = 33x% 4+ 8x— 16; v = cos(x);
x, =4 x, =394 x, = 60% x, = 63"

11. BBIMOTHUTH MTOJTHOE UCCIETIOBAHUE 3aJaHHBIX (DYHKIIUN U TIOCTPOUTH MX TpaduKH:

3 2x
4 9
yortd y= y=x*-3x243

- - .
x- 2x

12. Ucnons3yst MeTozsl nuddepeHInanrbHOr0 BEIYUCICHHS, PELIUTh CIEAyIoNnMe (pUu3ndecKue
3a1a4u:

1.

o [ 4
IIpu moAroToBke K 3K3aMEHy CTYACHT 3a t JHEH M3ydaer (Hk)'m

4acTh Kypca M 3a0biBaeT (ot t)-10 4vacTh. CKONBKO JHEH HYyXHO IIOTPaTUTH Ha

MOJFOTOBKY, YTOOBI ObLIa M3yuyeHa MaKCHMajbHas 4acTh Kypca? PemuTs 3amady npu
YCIIOBHUU, YTO k = 3o = 1 /48
Teno maccont m, = 3000 wr MagaeT ¢ BBICOTBI H METPOB U TEPSAET

Maccy (cropaer) MPONOPILUOHAIBHO BpEMEHU najeHusl. Koaddunument
nponopuroHanbHocTy  k = 100 kr/c. Cuuras, 4ro HavalbHas CKoOpocTh ¥y =0,

yckopenue g = 10 m/c, HATH HAUOOJNBIIYI0 KUHETHUYECKYIO PHEPTUI0 Teja. PemuTsh

3aJlayy IpHU YCIOBHUHU, UTO H = 1805 m.

Cemecmp 2.
Bapuant Ne 0

1. BerauciauTp HeonpeaeaeHHbIE UHTETPATTbI:

2x*+5x3F — 12x7

]

3 — dax 5
J 7x3 + 40x — 96 . J— j:{‘cnsd}xdx.

x/x?— 16

2. BeruuciauTh onpeneaeHHblid HHTerpal:

dxedx

o

3
Ja--’ 5 8 f '
w’[E:X—S)‘—EM'IEI—S—Fq-

3. BeruncnuTh miomaas Gurypsl, orpaHMuEHHOM apadoJamu:

P P

x x-

4. Bprancnuth HeCOOCTBEHHBIN MHTETPaJl, UM YCTAHOBUTD €r0 PACXOIUMOCTh!

[==}

dx

fo-l-dl-x-l- 13

1

22



5. UccnenoBats QyHKIMIO z = f(x, ¥ ) Ha BKCTPEMYM:
z=xy—x"—2y*+x+ 10y —8.

6. Haiitu obmee pemenue (00muit uaTerpan) nupdepeHuaibHOro ypaBHEeHHS:
B8x + 5y

 Bx— 2y

I

7. Jano muddepeHnranbHOe ypaBHEHHE BTOPOTO MOPAIKA, KOTOPOE JOMYyCKaeT MOHMKEHUE
nopsiaka. HaiiTu yactHoe pellieHne, KOTOpoe yAOBIETBOPSET 3aJaHHBIM HaYaJIbHBIM YCIIOBUSIM.

xy' -y —x?=0,y(1) =4/5,3'(1) = 3.

8. 3amaHo IMHEWHOE HEOJAHOpPOoAHOe AuddepeHIIaIbHOe YpaBHEHHE BTOPOTO TMOPSIKA C
MOCTOSTHHBIMH ~ KOd(purenTamu. HaiiTu dacTHoe pelieHre, KOTOpOoe YIAOBIETBOPSET
MPUBEICHHBIM HAYaJIbHBIM YCIOBUSIM.

y"' —2y'—8y =16x>+2,¥(0) = 0,3'(0) = 5.

9 PemmTh cucTeMy YypaBHEHUH M HAWTH 4YacTHBIE pELIEHUS, KOTOPBIE YIOBJIETBOPSIOT
IIPUBEICHHBIM HAYaJIbHBIM YCIOBHSM.

_=2 + )
a7
dy +2
dt =X v,

x(0)=1,y(0) = 3.

Cemecmp 3.
Bapuant Ne 0

1. UccnenoBaTh HAa CXOAUMOCTH YUCIOBOM PSJI:

(==}

i 1 {En ~ 1) Z 1
2" \2n—1 nln?(3n+ 1)

n=1 n=2

2. UccnenoBaTh Ha aOCOMIOTHYIO M YCIOBHYIO CXOAMMOCTH YUCIIOBOM Pl

= (-1)"-n
Z EH

n=1

3. Haiitu 06acth cxoauMocTy (yHKITMOHAIBHOTO psija

i (n—2)%(x+3)"

2n+ 3

n=1

4. BbIYMCIIUTHh HHTErpAIT
0,1

J o8 dy

o
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¢ TounocTtrio o 0,001.
5. HaiiTu mepBbie 4eThIpe HEHYJIEBbIC WICHA Pa3JIoKEeHHs B sl peuieHus auddepeHnmnaaTbHoro
YpaBHEHUSA

y" +2y —xy=x% y(0) = 0,¥'(0) = L

6. I3MeHNTh NOpsA0K UHTEPUPOBAHHUS

-1 o i o
Jdv J- fdx + Jd}r Lfdx
-2 —J 2ty -1 = =¥

7. C moMOIIbI0 ABOMHOTO MHTErpasia HATH TUIoaab (UTypbl, OrPAHUYCHHON JTMHUSAMU
vyv=3/x, v=4e%, yv=3, v=4

8. C momo11p10 TpOWHOTO HHTErpajga HallTh 00BbEM Tella, OrPAaHMYEHHOTO TIOBEPXHOCTIIMH
x*+y*=2y,z=5/4—x* z=0.

9. Teno V 3amaHO NMOBEPXHOCTSAMH, YTO €r0 OTPAHMYMBAIOT, |i— yAEIbHas IUIOTHOCTh. Hailitm
Maccy Tena.
Vies(xi4+y¥) =22, x*4yi=4, y=0  z=0(y=0  z=0):

_5(x* +y7)

e

10. Haiitu paGory cumsi F = (x2— 2y)7+ (> — 2x)], M IepeMelieHny BIONb JIHHAH L:
OTpe30K M N, oT Touku M(—4; 0) k Touke N(0; 2).

11. HaiiTu TOTOK BeKTOpHOrO TmoONsA F = xi+yj+ zk, dYepe3 dYacTb IUIOCKOCTH
P: x+ y+ z = 1, pa3MeIIEHHYIO B IIEPBOM OKTaHTE (HOpMallb 00pa3yeT OCTPBIN YIroi ¢ OChIO
0Z).

12. HaiiTh 1OTOK BekTOpHOro momst F = (e +2x)7+ e*]+ e¥k uepes 3aMKHYTYIO
MOBEpXHOCTh S5: x+yv+z=1, x =0, y =0, z =0 (HOpMaJIb BHELIHS).

KpI/ITepI/II/I M IIKaJla OLCHHBAHHA 110 OLCHOYHOMY CpPCACTBY «HMHIUBUIAYAJIBHBIC
3adaHUs)

[Ixana OLICHUBAHHUS Kpurepuii onieHnBaHUs
(nHTEpBaAN 0AIOB)
3a4TeHo [IpaBunbHO pemenbl 90-100% 3anannii
He 3aureHo [TpaBmiibHO penieHsl MeHee 90% 3ananuii
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OueHovHbIE CpeCTBA ISl IPOMEKYTOYHOM aTTecTanuu (3K3aMeH)

Tunosoti ounem. Cemecmp 1.
buiter Ne 0

1. TlpousBeneHusi BEKTOPOB.

2. Pemmuth cucTeMy JIMHEHHBIX alnreOpanyecKux ypaBHEHUN
3%, +4x, +2x,=28
Exl—-&x: —3x;=-1
1 T5x,+x;=0

3. 3azmaHbl KOOPAMHATHI BEPIIMH TPEYTOJIbHUKA
1511[3; 1; 4],}1: [—i; G; l],i—la [—i; 1; 6). Haiitn:

—_—

a) BEKTOpbl ¢ = A, A, u d = A,A;;
0) UITMHBI BEKTOPOB ¢ M di;
B) CKAJISAPHOE NPOU3BEIECHHUE BEKTOPOB ¢ d;

1) YTOJI MEKy BEKTOPaMU ¢ 1 d;

€) BEKTOPHOE TPOU3BEJICHUE ¢ X d;
’K) IUIOIIAb TPEYTONBHUKA A) A Ay,

4. Haiitu npou3BOIHYIO
y=((x*+x+1)-tg(2x)

5. TlpoBectu moiHOE Uccieq0BaHUE (PYHKIIUH U TIOCTPOUTD IpaduK

eﬂ{x+1}

Ymeepoicoeno na 3aceoanuu kageopwt [IM, npomokon N om

3aBeayromuit kadeapoit

JlexkTop
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1 Oamn

1 Oamn

1 Oamn

1 Oamn
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ooy. Manwiii B.B.

ooy. Manwiii B.B.



Tunosoii bunem. Cemecmp 2.

buier Ne 0

Yacrs 1. Teopernyeckuii Borpoc.
(ITomtHOCTBIO PACKPBITHIN BOIIPOC OLeHHBaeTcs B 1 Oamn).
1. ITonsiTie nepBooOpa3HOi

Yacts I1. 3aianue HauaabHOTO YPOBHS CIOXKHOCTH.
(ITpaBrIbHO BBITIOTHEHHOE 3a/IaHKE OIIEHUBAETCS B 2 Oasuia).
1. HaiiTu pemienusi ypaBHEHH 2. BBIYMCIUTD HEONPEACICHHBIN HHTErpal

UH_I_EU-':D j(xﬂ_l_zx_l_S]dx

Yacrs II1. 3aganue 6a30BOro ypoBHsI CIIOKHOCTH.
(ITpaBrIbHO BBITIOTHEHHOE 3a/IaHKE OlleHUBaeTCs B 1 Gas).
3. IlpouHTErprpOBATh PAMOHATBHYIO IPOOb
(2x+ 16)dx
(x+1)(x%+4x +13)

3

4, Nlna pyHKimd u = 5x°y — 3xy + x? HalWTH TPaJWCHT W MPOM3BOIHYIO B TOYKE A MO

HAIIPABJICHUIO BeKTOpa 5 = AB: A(1;2:—1), B(3:—1:0).

Yactse 1V, 3aanne noBbIIIEHHOTO YPOBHS CIO0KHOCTH.
(ITpaBusbHO BBIMONHEHHOE 33/1aHue — 1 6am).
1. HaiiTu pemienusi ypaBHEHH

_'!,i"” + E.U.J — EIE —31‘:

Ymeepoicoeno na 3aceoanuu kageopwt [IM, npomokon N om 20 e
3aBenyromnuii kageapoit ooy. Manwiii B.B.
Jlextop ooy. Manvuii B.B.
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Tunosoii bunem. Cemecmp 3.

buner Ne 0

1. CxomumocTs u cymMa psinia. HeoOxoanmoe yciaoBHe CXOUMOCTH. 1 Gamn
2. HccnenoBaTh Ha CXOOUMOCTD PsijT 2 Oamna

Z (—1)"*n

nt+5n—7

n=1

o3

Z (n+1)! 27

(n+1)"

n=1
3. H3meHuTts nopsaok uHTErpupoBanus. O61acTb MHTETPUPOBAHUS U300pa3uTh 1 Oamn

Ha YepTexe

p. 2
J-dx J flxy)dy
o 1 .,
E.t"

4. BpluucANTh KPUBOJIMHEWHBIN UHTErPaj BAOIb KPUBOH L, P U3MEHEHUHU 1 6amn

HapaMeTpa OT t; 10 t,:

J-dx-i-d}r; rge L: y=—V2—-t; t; =1, t, =12

L
Ymeepoicoeno na 3aceoanuu kageopwt [IM, npomokon N om 20 e
3aBenyromuii kadeapoit ooy. Manwiii B.B.
Jlextop ooy. Manvuii B.B.

Kputepun u mikajga OICHMBAHHS IO OICHOYHOMY CPEACTBY MPOMEKYTOUHBIH
KOHTPOJIb (9K3aMeH)

IIxana oneHuBaHUA Kpurepuii onienuBanus

oTn4HO (5) CryneHT riay0oKo U B MOJHOM 00BEME BajieeT MPOrpaMMHBIM
MmarepuagoM. ['paMOTHO, HCYEpNbIBAIOIIE M JIOTUYHO €ro
u3jaraeT B yCTHOW WM mUchbMeHHOW (opme. [Ipu sToM 3HaeT
PEKOMEH/I0BaHHYIO JIUTEPATypy, IPOSBIAET TBOPUECKUNA MOAXOL
B OTBETAaxX Ha BOIPOCHl M MPAaBUIBHO OOOCHOBBIBAET NMPHUHSITHIC
pELIeHHs], XOpOLIO BIAJEeT YMEHMSIMHM M HaBbIKAMU IIpU
BBINOJIHEHUH MTPAKTUYECKHX 33/1a4.

xoporo (4) CTyneHT 3HaeT mporpaMMHBIM MaTepuasi, TPaMOTHO U IO CyTH
U3JaraeT ero B YCTHOM WM NUCBMEHHOW (opme, Hommyckas
HE3HAUUTEJIbHbIE HETOYHOCTH B YTBEPXKACHUSAX, TPAKTOBKAaX,
ONpEACICHUAX U KAaTErOpUsX WM HE3HAUUTEIbHOE KOJIUYECTBO
ommnbok. Ilpu sTOoM BiageeT HEOOXOAMMBIMU YMEHHSIMH U
HaBbIKAMU IPU BBINOJIHEHUH TPAKTUYECKHX 3a]au.

YIOBJIETBOPUTEIHHO (3) CTyneHT 3HaeT TOJIbKO OCHOBHOM MpPOrpaMMHBIN Marepual,
JIOITyCKAaeT HETOYHOCTH, HEJIOCTATOYHO 4ETKHE (HDOPMYIHPOBKH,
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HCTIOCJICAOBATCIIbHOCTh B OTBCTAX, HU3JIaraCMbIX B yCTHOI>'I NI
nucbMeHHoW ¢opme. [Ipm 3TOM HEZOCTaTOYHO  BJAJACET
YMCHUSAMU U HABBIKAMU IPU BBIINOJHCHUHU IMPAKTUYCCKUX 3aday.
Jomnyckaet 10 30% ommOOK B U3JIaraeMbIX OTBETAX.

HEYJIOBJIETBOPUTEIBHO (2)

CrygeHT He 3HAaeT 3HAYUTENBHOM 4YacTH IPOrpPaMMHOTO
matepuana. [Ipu 3ToM gomyckaeT NpUHIHUIHAIBHBIE OLIMOKU B
JI0Ka3aTeNNbCTBAX, B TPAKTOBKE MMOHATHI U KaTErOpUH, MPOSIBIISIET
HU3KYIO KyJbTYpPY 3HAHHI, HE BJIaJICET OCHOBHBIMUA YMEHUSIMU U
HaBbIKAMHU IIPU BBINOJHEHUM NpPAaKTHUeCKHUX 3anad. CTyneHT
OTKa3bIBAETCSI OT OTBETOB Ha JIONIOJIHUTENIbHBIE BOIPOCHI
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JInct n3MeHeHu U JOIOJTHEHU N

1/

Bunsl nononnenuii u
N3MEHEHUH

Jlata 1 HOMep IIPOTOKOJIA
3acenanus Kadenpsl
(xadenp), Ha KOTOPOM OBLITH
PaccCMOTpPEHBI U 0I00PECHBI
U3MEHEHUS U JIOTIOJIHEHHUSI

IToamucs (c
pactdppoBKOi)
3aBeyIonIero kageapoi
(3aBemyromux Kadenpamn)

29




')RCHEPTHOG 3ARJIKIYCHHE

[IpencraBiaennslii  GoHA oOneHOYHBIX cpejacTB  (ganree - DPOC) mo
nucuuuinae «Matematnka» cootBeTcTBYeT TpeboBanusM OI'OC BO.

[Ipeanaraemelie GopMBI I Cpe/ICTBA TEKYIIETO H IIPOMEKYTOYHOTO KOHTPOJIA
aJeKBaTHBI IIeJISIM M 3aJadyaM peaJH3alllil  OCHOBHOII mpodecCHOHAIBHOIT
00pa3oBaTeIbHOIT IIPOTPaMMBbI 1o HaIIPaBJICHHIO IOJATOTOBKH
15.03.01 MammnoctpoeHue.

OieHOYHBIE  CpeJcTBa  JUISL  TEKYIIETO0  KOHTPOJIS  yCIIEBAa€MOCTH,
IIPOMEKYTOUYHOIT aTTeCTAllIH 10 HTOTaM OCBOEHHS JHCIHILIIHHBI IIPE/ICTaBICHBI B
IIOJTHOM OOBeMe.

Bujapl OIEHOYHBIX CpeJICTB, BKIIOUEHHBIE B IIPEJCTaBICHHBIT (oHI,
OTBEYaIOT OCHOBHBIM IpuHIIIaM Gpopmuposanms POC.

Pa3paboTaHHplil 1 INpeJCTaBICHHBII UIA SKCHEpTH3bl (DOHJ OIEHOYHBIX
CpPeJICTB  PEKOMEHJYeTCs K  IHCIHOJIB30BAaHHIO B  IIpolecce  MOATOTOBKH
oOyyJaromuxcs, 10 yKazaHHOMY HallpaBJICHHIO.

[Ipencenatens yuebHO-MeTOAMUECKOI
KOMHCCHH (akysibTeTa KOMITbIOTEPHBIX

CUCTEM " HHQOPMAITOHHBIX 7/‘
TEXHOJIOI'M H.H. Berpoga
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