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Jluct cornacoBanus PITY /]

PaGoyas nporpaMma y4YeOHOM IMCIVAIUIMHBI «MareMarvka» [0 HaNpaBJIEHHIO
noarorosky 38.03.07 Toaposenenue. —24 c.

Paboyas mporpamma y4yeGHOM OUCHMIUMHBEI «MareMaTuka» COCTaBJI€HAa Ha OCHOBE
(enepanpHOro rocynapcTBEHHOro oOpa3oBATENLHONO CTAHAApTa BHICIIETO O6pa30BaHHs 110
HanpasieHuro  noarotoBkd  38.03.07  TomapoBeneHue, YTBEpXKIAEHHOTO  IPHKA30M
MunucrepcTa Hayku M Bbiciiero o6pasoBanus Poccuiickont ®enepaumn oT 12 aBrycra 2020 roga
Ne 985 (¢ wu3MeHEHMAMHM U [ONOJNHEHHSMH), 3apETHCTPUPOBAHHOTO B MHMHHCTEPCTBE
toctuiu Poccuiickort @enepanuu 25 aBrycra 2020 roga 3a Ne 59447, yye6GHoro miaHa 1o
HanpasjieHuo noaroroBkd 38.03.07 Tomaposenenue, (nmpoduns «ToBapoBeneHne u
9KCIEePTH3a TOBApOB B TaMOXXEHHOH AesTenbHOCTH») U [lomoxeHus o pabodeit mporpamme
y4yebnoi muctumnael B ®I'BOY BO «JII'Y um. B. Tans».

COCTABHUTEIJIb
KaH. TEXH. HayK, JI0Il., 3aBeyIoLIni KadeIpo npukIagHoi MaTeMaTuku Maisii B. B.

Pa6ouas nmporpamMma QUCLMIUIMHBI yTBEpXKIEHA HA 3acelaHWM Kadeapbl MPHUKIaIHON
MaTeMaTHKH

18 anpens 2023 r., mpotokosn Ne 10 7/}2
3aBenyromuit kadeapoii NpUKIAJHON MATEMATHKH /~ Mausiit B. B.
[lepeyTBepxkaena: « _ » 20 r., mporokon Ne [ A1 g
CornacosaHa: %/
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PekomennoBaHa Ha 3aceqaHMd y4eOHO-MeTOQWYeCKOM KoMmHcCHH  (aKyabTeTa
KOMIIBIOTEPHBIX CHCTEM U HH)OPMAIMOHHBIX TEXHOJIOT M
19 anpens 2023 r., npotokos Ne 8

IIpencenarens y4eGHO-METOAMYECKOM KOMHCCHH (akyjIbTeTa %imepﬂmx CHCTEM H
UH(GOPMaIIMOHHBIX TEXHOJIOTHIA Betposa H. H.

© Maunsiit B. B., 2023 rox
© OI'bOY BO «JII'Y uM. B. Hansa», 2023 rox
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CTpykTypa U coep:kaHue TUCUUIINHBI

1. Hean u 3a1a4u TUCUMILUIUHBI, €€ MECTO B Y4eOHOM mpoiecce

JlucruminHa TPEeACTaBIsIET COO0OM HW3JI0KEHHE OCHOBHBIX ITOJIOKEHUHN
MaTeMaTUKH, HEOOXOAUMBIX JIJISl U3YUEHUSI CIICIIUATIbHBIX AUCIUTLINH.

[lenb n3ydeHUs AUCIUIUIMHBI — OBJAJICHUE CTYJIEHTAMU HEOOXOJIUMBIM
MaTeMaTUYECKUM amnmnapaToM, MOMOTAOIIUM aHAIU3UPOBATh, MOACIUPOBATH U
pemaTh 3a7ja4M B paMKaXx MPUKIIAIHBIX UCCIIETOBAHUM.

3amauu: pa3BUTHE JIOTHUECKOTO W aOCTPAKTHOIO MBIILIEHUS CTYJEHTOB,
OBJIaJICHUE CTYJIEHTaMH METOJaMU HCCIIEIOBAHUS U PEIICHUS MaTeMaTHYEeCKUX
3a/lay; BbIPAOOTKAa y CTYJEHTOB YMEHHS CAaMOCTOSITEIBHO PaCUIUPSTh CBOU
MaTeMaTUYECKHE 3HAHUS U MPOBOAUTH MATEMATUYECKUI aHalU3 MPUKIATHBIX
3a/1ady.

2. MecTto aucuuniimibl B ctpykrype OIIOII BO

JNucuuminHa «MareMaTuka» BXOJUT B 00SI3aTENIbHYIO0 4acTh y4eOHOTO
IIJIaHA.

HeoOxoaumbIMK  yCIIOBUSMH JIJI1  OCBOEHHUS JHUCLMIUIMHBI SIBJISIOTCS:
3HAHHME OJJIEMEHTapHOM MaTeMaTHKU: anreOpbl, T€OMETPHH, 3JIEMEHTAPHBIX
(GyHKLIMIA 1 OCHOB MATEMATHYECKOTO aHaJIW3a; YMEHUS PElIaTh TUIOBBIE 3a4a4n
JJIEMEHTApPHOM  MAaTE€MaTUKW, HAaBBIKM  MBICIUTEIBHOW  JESATEIbHOCTH,
JIOTUYECKOT0 aHAJIN3a, MATEMAaTUYECKOTO ¥ TEOMETPUYECKOTIO MBILIIJICHHUS.

ConepxaHne JUCLUUILIMHBL  SIBISIETCA  JIOTUYECKUM  MPOAODKEHUEM
COZIEPKaHMs DJIEMEHTAPHOM MATEMAaTUKH M CIy)KUT OCHOBOM JUII OCBOCHUSA
CJIIEIYIOIUX TUCHUIUINH: «byXranrepckuil yuer», « JKOHOMUYECKass TEOpHs U
MaKpO’KOHOMHKa», « IKOHOMHKA OpPTraHU3aALNI».

3. TpeOoBaHus K pe3yabTaTaM OCBOECHHUSI COAEPKAHUS TUCIUTLINHBI

CryneHTbl, 3aBEpIIMBIINE W3YUYCHHE JUCHUIUIUHBI «MaTeMaTtukay,
JTOJIKHBI

3HaTh.: OCHOBHBIC MOHATHS U METOAbl MATEMAaTHYECKOTO aHAIN3a, B YaCTH
nuddepeHInaTbHOT0 W HUHTETPAIbHOTO HUCUUCIICHHS; TEOPUM JIMHEHMHOM
anredpsl; Teopun qudepeHrnanbHbIX YpaBHEHUH.

YMETh: HCHOJIb30BaTh METOJbl MAaTEMATUYECKOTO aHaiu3a, JIMHEHHOUN
anreOpbl; MCIOJIH30BAaTh OCHOBHBIC MPUEMBI 00pAOOTKHU IKCIEPUMEHTAIBHBIX
JAHHBIX; pelIaTh TUIIOBBIE 3a/1a4H; 00pamaThCs K MHOOPMAITMOHHBIM CHCTEMaM
(UuTepuer, cmpaBoyHas W Jpyras mMaTeMaThueckas JuTeparypa) s
MOMOJIHEHUSI U YTOUHEHUSI MAaTEMaTUYECKUX 3HAHUU.

BIIJICTh: MAaTEMAaTUYECKUMH TIOHSITHSIMU U CUMBOJIAMU JISI BBIPAXKEHUS
KOJIMYECTBEHHBIX M KaU€CTBEHHBIX OTHOILIEHUM, MAaTEMaTUUECKUMHU METOJaMU U
QITOPUTMAMH B IPUIIOKEHUSIX K €CTECTBEHHBIM HayKaM.

[lepeuriciieHHble pe3ynbTaThl O0pa30BaHUs SBJSIOTCS OCHOBOM ISt
dbopmupoBaHus cieayromux kommetreHuid (B coorBerctBur ¢ ®I'OC BO u
TpeOOBaHUSIMU K pe3yJibTaTaM OCBOEHUSI OCHOBHOM TNpodeccHOHaIbHOM
obpazoBarensHol iporpammsl (OITOIT BO):
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YHUBEPCAIBHBIX:
VK-1
uHbOopMaIuy,
ITOCTABJICHHBIX 33124

4. CTpyKTYypa " coiepKaHue TUCHUUILTHHbI

4.1. O0beM yueOHOi JUCHMILIMHBI U BHAbI Y4e0HOI padoThl

CII0cO0eH OCYIICCTBJIATL IIOHCK, KpI/ITI/I‘IGCKI/Iﬁ adHaJIu3 1M CHHTC3
IMPUMCHSATH CUCTEMHBIN noaxoa i PCHICHUA

O06Bem Jacos (3.¢.)
. Ounas OuHno- 3aouHas
Bun yuebnol paboThl
dbopma 3a04Has dbopma
dbopma
O6mas yuebHast Harpy3ka (Bcero) 144 144 -
(4 3au. en) (4 3au. en)

Ob6s3aTenbHast ayJIuTOpHAas yaeOHas 68 24 -
Harpy3ska (Bcero)

B TOM YHCJIE:

Jlexuuu 34 12 -
CeMuHapckue 3aHsITHs - - -
[IpakTHyeckue 3aHATHS 34 12 -
JlabopaTopHblie paboThI - - -
Kypcoast pabora (KypcoBoOii MPOEKT) - - -
NuauBuyanpHOE 3a1aHUE - - -
CamocrosTenbHas paboTa cTyJIeHTa (BCero) 76 120 -
dopma arTecTanuu 3ayer 3ayer -

4.2. Conep:kaHue pa3aesioB TUCITHIITIMHBI

Cemectp 1
Tema 1.

Tema 2.

JIuneitnas anredpa

Marpuupl. Onepannn Hag matpunamu. Onpenenurenu. CBOMCTBa
onpenenurenen. Paznoxenue onpenenureneil. MeTobl BBIMUCIEHUS
onpenenurenein. OOpaTHas MaTpHIIa.

Martpuunble ypaBHeHus. Panr wmatpuibl. CHUCTEMbl JIMHEWHBIX
anreOpanyeckux ypaBHeHuid. Matpuunsiii meton. Meton Kpamepa.
Meron I'aycca.

Bekropsl.  JluHelHble omnepauMd  HaA  BEeKTOopaMu.  baswc.
Koopnunater Bekropa B Oasuce. JleHicTBHS C BEKTOpaMH B
KOOpAMHATHOM TNPEICTABJICHUU. JlekapToBa cHucTeMa KOOPAMHAT.
CkaisipHOE TTPOU3BENCHHUE BEKTOPOB. BEKTOpHOE NpOM3BEIECHUE
BEKTOpOB. CMEIaHHOE IPOU3BEICHNUE.
MaremaTryecKkui aHalii3

MHO»XeCTBa BEIICCTBEHHBIX  YHCE]L.
onpenenenusa. CrnocoObl  3a/1aHusl.
(yHKIIUH, MX CBOICTBA U TPaUKH.
[Tpenen pyHKIMi, OCHOBHBIE MOHATHS U CBOMCTBA. [1epBbIii 1 BTOpO
3aMeYaTeIIbHbIE PEIETIbI.

Oyukuua. OOnacte  ee
OCHOBHBIE  BJIEMEHTapHBIE



HenpepeiBHOCT, (QyHKIMH B Touke. HenmpepbIBHOCTb OCHOBHBIX
AIIEMEHTAPHBIX (DYHKIUH.

HuddepennmansHoe ucunciaeHue (QyHKIMA OTHON MEepeMEHHOI.
[TponsBoaHas PyHKIIMH, € CMBICT B pa3lIM4HbIX 3a1adax. [IpaBuma
HAaXO0KJICHHSI IPOU3BOTHOM.

[Tpumenenue mudQepeHnanTbHOr0 UCUHUCICHUS [T UCCIIECAOBAHUS
(GyHKIMI ¥ TOCTpOeHUS WX TpaQuKOB YCIOBHS MOHOTOHHOCTH
(GyHKIUM. OkcTpeMyMbl  (QYHKIIMH, HEOOXOJUMOE YCJIOBHE.
JHocratounble yciaoBus. OTbICKaHHE HAUOOJBIIETO U HAUMEHBLIETO
3HaueHuss  GyHKuuM,  auddepeHnUpyeMor  Ha  OTpeE3Ke.
UccnenoBanune  BbIMyKiIocTH  QyHKIMHM. Touku  meperuoa.
Acumntotsl pyHkumil. [ToHsITHE 00 ACUMOTOTUYECKOM PA3I0KEHUU.
OO1w1as cxema uccne10BaHus PyHKIUH U IOCTPOSHUE €€ Tpaduka.
Heomnpenenennplii unterpan. llepBooOpasnas. HeonpeneneHHbiid
MHTETpal M €r0  CBOMCTBA.  ['eOMETpMYECKHMH  CMBICI
HEOIPENICTICHHOr0  MHTerpaia.  labiuua  HEeonpeneleHHBIX
uHTerpanos. [Ipocreimme npuéMbl THTETPUPOBAHUS.
OnpeneneHHblid HHTETPal U €ro MPUJIOKEHUS. 3a1a4u, IPUBOIAILINE
K TOHATHIO OIpeAeNeHHbIX uHTerpanoB. Popmyna HeroToHa-
Jleiitonuiia. OCHOBHBIE TIPHEMBbI BBIYHCICHUSI  OMPEIEICHHBIX
uHTerpanoB.  [IpunoxkeHue  ompeneneHHbIX  MHTErpajioB K
BBIYKCIICHUIO IJIOMIa/Ieil, 00bEMOB, JIIMH JIYT.

Tema 3. HuddepenimanbHbie ypaBHEHHS
OObikHOBeHHBIE AU depeHIanbibie  ypaBHeHUs. Dusnueckue
3amaud, TnpuBoAsdmMe K - auddepeHIMaIbHbBIM - ypaBHEHHSIM.
Huddepennmansable  ypaBHEHHs ~ MEPBOTO  MOpSIKa €
Pa3ICISIOIIMMHUCS NePEMEHHBIMU u OJIHOPOJHBIC
muddepeHuuanbbie  ypaBHeHus. JIuHeiHble quddepeHuuaibHble
YPaBHEHMsI  NEpPBOTO  NOpsAKka.  YpaBHeHHEe  bepHyium.
Huddepenumanbabie ypaBHEHNS BRICHINX MOPSIIKOB.
4.3. Jlekuuun
O6bem yacoB
Ne ni/m Ha3zBanue temsl Qurio- 3aouHas
Ounas gopma 3a04Has (bopva
dbopma
Tema 1. | JIuneiinas anredpa 10 4 -
Tema 2. | MaTemMaTHdecKuil aHAIN3 16 4 -
Tema 3. Huddepenunanbable 8 4 -
YpaBHEHUS
Hroro: 34 12 -




4.4, IlpakTHyeckne 3aHATHUS

O0BeM yacoB
Ne i/ HasBanue reMbl OgHo- 3aouHasg
Ounas hopma 3a04Has
(bopma dbopma
Tema 1. | JIuneiiHas anreOpa 10 4 -
Tema 2. | MareMaTHyeCcKuil aHaJIN3 16 4 -
Huddepenunanspuble 4 i
Tema 3. ypaBHeHns 8
Hroro: 34 12 -

4.5. JJabopaTopHbie padoThI
JlabopaTopHble pabOThI IO TUCUHUILIIMHE HE MPETyCMOTPEHBI.

4.6. CamocTosiTeJibHasi padoTa CTY/IEHTOB

O0beM yacoB
OuHno-
Nen/m | Ha3Banue Tembl Bun CPC Ounas 3aouHas
3a04Has
dbopma dbopma
dbopma
. MOJATOTOBKAa K KOHTPOJILHOM
JIuneiinas
Tema 1. pabore; BBITIOJIHEHHE 24 30 -
anrebpa
JIOMAIITHETO 33JaHHUsI
., | MOATOTOBKA K KOHTPOJIbHOU
MaremaTuyeckui
Tema 2. pabore; BBITIOJTHEHHE 28 60 -
aHaIu3
JIOMAIITHETO 3aJaHHSI
nddepeHmanp | MOArOTOBKa K KOHTPOJIHHON
Tena 3. | AHbPepent . P 24 30 :
HbI€ YPaBHEHUSI pabore;
Hroro: 76 120 -

4.7. KypcoBble padoThl/IPOEKTHI.
KypcoBbie paboThI 110 AUCHUILUIMHE HE TIPEIYCMOTPEHBI.

5. Odpa3oBaTejibHbIE TEXHOJOTHH

[IpenonaBanue AUCHUILIMHBI BEICTCS C IPUMEHEHUEM CIICTYIOIINUX BHUJIOB
00pa3oBaTeIbHBIX TEXHOJIOTHH:

— TPaJUIIUOHHBIC O00BSCHUTEITLHO-MILTIOCTPATUBHBIE TEXHOJIOTHH,
KOTOpbIEe 00€CTIeUnBAIOT JOCTYITHOCTh YU€OHOTO MaTepuayia Jijisi OOJbITHHCTBA
CTYJICHTOB, CHCTEMHOCTh, OTpPaOOTAaHHOCTh OPTAHU3AIMOHHBIX GOPM U
MPUBBIYHBIX METOJIOB, OTHOCUTEIILHO MaJjIble 3aTPaThl BPEMEHU;

— TEXHOJIOTUU TPOOJEMHOTO OOy4YeHUs, HaIlpaBJICHHBIE HAa pPa3BUTHE
MO3HABATEILHON aKTUBHOCTH, TBOPUYECKOW CAMOCTOSTEIHLHOCTH CTYJICHTOB H
MIpeIoJIaraloIre mocie0BaTeIbHOE U 1IeJICHANPABICHHOE BBIIBUKEHUE MEPE]T
CTYJICHTOM I03HABaTEJbHBIX 3aJ1a4, Pa3peIICHHE KOTOPBIX MO3BOJISIET CTYAEHTAM
aKTUBHO yCBaWBaThb 3HaHMS (MCIOJIB3YIOTCS MOUCKOBBIE METOJIbI; IMMOCTAHOBKA
MO3HABATEbHBIX 3aJ1a4);

— TEXHOJIOTHM Pa3BUBAIOIIETO0 O0YUYEHHUsI, TTO3BOJISIIOIINE OPUEHTHUPOBATH
y4EOHBIN MPOIIECC HAa TOTEHIIUAJIBHBIE BOBMOKHOCTH CTYACHTOB, X pean3aIliio
U Pa3BUTHE;
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— TEXHOJIOTUU KOHLIEHTPUPOBAHHOTO O0yUYEHUsI, CyTh KOTOPBIX COCTOUT B
CO3/JaHMM  MAaKCHUMaJlbHO OJIM3KOW K ECTECTBEHHBIM IICHUXOJOTHYECKUM
OCOOEHHOCTSIM YE€JIOBEUECKOTO BOCHIPUATHUS CTPYKTYpbl Y4EOHOTO mpolecca U
KOTOpBIE€ JalOT BO3MOYKHOCTb ITyOOKOI'O M CUCTEMHOIO M3YUYEHHs COAEpPKaHUS
y4€OHBIX IUCLUUIUIMH 3a CYET 0ObEIMHEHUS 3aHATHI B TEeMaTH4YecKue OJIOKH;

— TEXHOJIOTUM  MOJYJbHOrOo  OOy4Y€HHus, JAIOIIUE  BO3MOXKHOCTh
obecnieyeHnst TMHOKOCTH poliecca 00ydeHus, aJalTally €ro K MHAWBH Ty aJIbHBIM
NOTPEOHOCTSIM M OCOOEHHOCTAM OOyYaromuxcsi (MPUMEHSIOTCS, KaK MpaBuio,
IPU CAMOCTOSTEIFHOM OOYUYEHHH CTYJCHTOB M0 WHAMBUAYyAIbHOMY Y4EeOHOMY
IUIaHY);

— TeXHOJIOTUU  AUPPEPEHIIMPOBAHHOTO O0yUYeHUsl, OOECIeUnBaIONINe
BO3MOXXHOCTh CO3/IaHUSI ONTHUMAJbHBIX YCIOBUW AJI Pa3BUTHS WUHTEPECOB H
CIOCOOHOCTEM CTYJEHTOB, B TOM YHCIE€ U CTyJEHTOB C OCOOBIMH
o0pa3oBaTeNbHBIMU MOTPEOHOCTSAMH, YTO MO3BOJISIET PEAIU30BATh B KYJIBTYPHO-
00pa30BaTeIbHOM IPOCTPAHCTBE YHHUBEPCUTETa WJICI0 CO3JaHHUS PaBHBIX
BO3MOXKHOCTEH ISl MOJTy4eHUs: 00pa30BaHUs

— TEXHOJIOTUM AaKTHUBHOTO (KOHTEKCTHOTO) OOyYeHHs, C MOMOUIbIO
KOTOPBIX OCYUIECTBIIIETCS MOJEIMPOBAHUE MPEAMETHOT0, MHPOOJIEMHOTO M|
COLIMAJIBHOIO  coAepaHus Oynaymield NpoQecCHOHANbHON  JesSTEIbHOCTH
CTYJCHTOB (UCIIOJIb3YIOTCS aKTUBHBIE U MHTEPAKTUBHbIE METO/bI OOy4EHUS) U
T.JI.

MakcumanbHas 3¢ (PeKTUBHOCTD MEJArOTHYECKOTO Mpoliecca JOCTUTAETCS
NyTeM KOHCTPYHUPOBAaHUS  ONTUMAJIBHOTO  KOMIUIEKCA  MEJarormyecKux
TEXHOJOTHMA W (MIM) WX DOJIEMEHTOB Ha JUYHOCTHO-OPHUEHTHUPOBAHHOM,
JIESITCIbHOCTHOM, JUAJOTMYECKOM OCHOBE W HCIIOJB30BAHUS HEOOXOHMMBIX
COBPEMEHHBIX CPEJICTB 00YUYEHUSI.

6. @opMBbI KOHTPOJISI 0CBOEHHS T CHUTLITHHBI

Texymias arTecTanys CTyICHTOB MPOU3BOIUTCS B TUCKPETHHIC BPEMECHHBIE
WHTEPBAJIBI JICKTOPOM WIIM TIPETIOJaBaTelieM, BEIYIIIMM MPAKTUYECKUE 3aHSTHSI
10 AUCIUILIMHE, B Cleayomux hopmax:

— (pOHTAIILHBIC ¥ HHIUBHUIYaTbHBIC OTIPOCHI;

— KOHTPOJIbHBIE PaOOTHI;

— 3aIlMTa JOMAIIHUX 3aJlaHUM.

@DOH/IbI OIIEHOYHBIX CPEJICTB, BKIIOUYAIOIINE TUIIOBBIE WHIWBUIYabHbBIC
3aJlaHusl, KOHTPOJIbHBIE pa0OTHI, TTO3BOJISIFOIINE OLICHUTD PE3YIbTaThl TEKYIIEH U
MPOMEKYTOUHON aTTecTallud OOYYaromMXCs 10 JAaHHOW  JUCIUIUIMHE,
MOMEIIAIOTCA B TPWIOKEHHH K pabouell mporpaMme B COOTBETCTBUHU C
«Ilonoxxenuem o HoHE OIEHOYHBIX CPEICTBY.

[TpomexkyTouHast aTTecTanys IO Pe3yiabTaTaM OCBOCHUS JHCIIMIUIMHBI
npoxoaut B gopme 3auera (IpearosaraeT BBIIOJHEHHUE BCEX BUIOB yueOHOI
paboThI, MPETyCMOTPEHHBIX pabodel mporpaMMoi yueOHON JTUCIUILIUHBI).

B »Kk3ameHanMOHHYIO BEIOMOCTh M 3a4YE€THYIO KHUXKKY BBICTABIISIFOTCS
OLICHKH TI0 1lIKaJie, IPUBEACHHOW B TaOJIHIIE.



XapakTepuCTUKa 3HaHUs IPEAMETA U OTBETOB 3a4eTsl
CryneHT T1yOOKO W B TOJIHOM OOBEME BJaJIeeT MPOTrPAMMHBIM MATE€PHAIOM. | 3a4TE€HO
['paMOTHO, MCUEPNBIBAIOLIE U JIOTHYHO €0 M3J1aracT B YCTHOM WJIM MUCbMEHHOU
dopme. [Ipu 3TOM 3HAET PEKOMEHIOBAHHYIO JIUTEPATYPY, MPOSBIISIECT TBOPUCCKUN
MOJIXO]T B OTBETAX Ha BOIPOCHI U MPABUIHHO OOOCHOBBHIBACT MPUHSTHIC PEIICHUS,
XOPOIIIO BJIAJICET YMEHUSIMU M HABBIKAMHU MPH BBINOJIHEHUH TPAKTHYECKHUX 3a]1a4.
CryneHT 3HaeT MporpaMMHBIN MaTepuall, TpPaMOTHO U 1O CyTH H3Jaraer ero B
YCTHOW WJIM MHUChbMEHHOW (opme, MOmycKas HE3HAYUTEIbHbIE HETOYHOCTH B
YTBEPKICHHAX, TPAKTOBKAX, ONPEICICHUSIX U KATETOPUAX WU HE3HAYUTEIBHOE
KOJIMYECTBO oOmuOOK. [lpm 3TOM Biaseer HEOOXOAUMBIMH YMEHHSMH U
HaBBIKAMM NP BBIITOJIHEHUH PAKTUYECKUX 33/1a4.
CTyleHT 3HaeT TOJbKO OCHOBHOM MpOrpaMMHBIA MaTepHal, JOMyCKaeT
HETOYHOCTHU, HEJIOCTATOYHO YETKUE (POPMYIHUPOBKH, HEMOCIIEIOBATEILHOCTh B
OTBETax, H3JaraéMblX B YCTHOW wiIM mnucbMeHHON ¢Qopme. Ilpu sTOM
HEJIOCTATOYHO BJIAJIEET YMEHHUSMHU U HABBIKAMMU IPY BBIITOJIHEHUU TPAKTHYECKUX
3amad. Jlomyckaer 1o 30% ommbOOK B M371araeMpIX OTBETaX.
CryneHT He 3HaeT 3HAUYUTEIBLHON YacTu MporpaMMHOro Marepuana. [Ipu stom HE
JIOTMyCKaeT MPUHIIUIKATIbHBIC OIIUOKU B JOKAa3aTeNbCTBAX, B TPAKTOBKE MOHITHI | 3a4TEHO
W KaTeropwii, NposBIsSE€T HU3KYIO KYJbTYpy 3HAHUM, HE BJIAJICET OCHOBHBIMHU
YMEHUSMH M HaBbIKAMU IPU BBINOJIHEHUU MpakTUYeCKuX 3aaad. CTyaeHT
OTKAa3bIBAETCS] OT OTBETOB HA JONOJIHUTEIbHbBIEC BOIIPOCHI.

7. Y4eOHO-MeTOAUYECKOEe W NPOrpaMMHO-MHGOPMaIMOHHOEe obecnevyeHue
TUCIHUTIJIMHBI .
a) OCHOBHAas JiUTeparypa:
1. Kupkunckuii A.C., MaremaTiuueckuii aHainu3 : YueOHoe nocodue AJis By30B /
Kupkunckuii A.C. - M.: Axagemuueckuii [IpoekT, 2019. - 526 c. (Gaudeamus) -
ISBN 978-5-8291-3040-4 - Tekctr : snextponusii // DbC "Koncynbrant
cTyaeHTa" : [caitT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785829130404.html (nara oGpamienus:
02.09.2022). - Pexxum ocTymna : 1o HOIMHCKE.
2. Makcumenko B.H., Kypc maTematuyeckoro aHanmmsa : yueOHUK / MakCUMEHKO
B.H. - HoBocubupck : U3zn-Bo HI'TY, 2016. (Cepus "Yueonuku HI'TY") - ISBN
978-5-7782-2914-3 - Tekcr : snextponHsid // DBC "KoHcynpTaHT cTryneHTa" :
[caiiT]. - URL : http://www.studentlibrary.ru/book/ISBN9785778229143.html
(mata obpamienus: 02.09.2022). - PexxuMm focTyna : 1o MoAMKUCKe.
3. Ilonoe B.C., Jluneitnas anre6pa : yueOHoe nocooue / B.C. IlonoB - M. :
M3natensctBo MI'TY um. H. O. baymana, 2016. - 251 c. - ISBN 978-5-7038-
4305-5 - Tekct : anexktponHsbiit // DBC "KoncynsTant cryaenTa” : [cait]. - URL
http://www.studentlibrary.ru/book/ISBN9785703843055.html (mara
obpamenus: 02.09.2022). - Pexxum qocTymna : 1Mo MOAMKUCKE.
4. Yeromun A.Il., Jluneiinas anreOpa W aHAIUTUYECKAs] TEOMETPUS : yueOHOE
rmocobue / Yeronun A.Il. - PoctoB v/]] : U3a-Bo FODY, 2015. - 150 c. - ISBN
978-5-9275-1728-2 - Tekcr : snextponHsid // DBC "KoHcynpTant crynenra :
[catit]. - URL : http://www.studentlibrary.ru/book/ISBN9785927517282.html
(mata oopamenus: 02.09.2022). - Pexxum goctyma : 1o MOAIHCKeE.
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0) 10MOJIHUTEIbLHAS JIUTEepaTypa:

1. bexnemumes /[. B. Kypc aHanuTuyeckoil reoMeTpud M JUHEHHON anreopsl
[Tekcr] : yueOnuk / JI. B. beknemurmes. - 5-¢ 3., mepepad. - M. : Hayka, 1984.
- 320 c.

2. bepmant A. @. Kpatkuii kypc marematudeckoro ananusa [Tekcr] : yueOHHK /
A. @. bepmanr, . I'. ApamanoBudu. - 8-e u3n., ucnp. u nom. - M. : Hayka, 1973.
—720c.

3. bepman I'. H. CoopHuk 3a1a4 o Kypcy mMaTeMaTudeckoro ananusa [Tekcr] :
yue6. mocobue / I'. H. bepman. - 20-e u3a. - M. : Hayka, 1985. - 384 c.

4. Nauko I1. E. Beiciias maTemaTrka B ynpakHEeHHUX U 3a7a4dax: Yue0O. [Tocobue
1151 By3oB / I1. E. Jlanko, A. I'. Tlonog, T. 5. KoxeBnukosa, C. I1. Jlanko. — 7-¢
u3a., ucnp. - M. : OO0 «M3parensctBo ACT»: OO0 «M3narenbctBo «Mup u
O6pazoBanuey, 2014. - 816 c.

5. Knerenuk JI. B. COopHuk 3a1a4u 1o aHanutruaeckoi reomerpuu [Teker] : yueo.
nocobue ansa Bry3oB / JI. B. Knerenuk ; mox pea. H. B. Ebumona. - CIIO. :
"CrnenumanbeHas nureparypa’, 1998. - 200 c.

6. I'pubanoB B. M. Briciias matematuka. Kype nexmmii. Y. 1 [Tekcr] / B. M.
['pubanos, H. M. Kpamaps, O. I1. [lIsex. - JIyrauck : U3a-8o BHY um. B. [lans,
2002. - 164 c.

7. I'pubanoB B. M. Bricmias matematuka. Kypce nexumii. Y. 2 [Tekcer] / B. M.
['pubanos, H. M. Kpamaps, O. I1. [lIsex. - Jyrauck : U3n-8o BHY um. B. [lans,
2002. - 144 c.

8. I'pubanoB B. M. Briciias matematuka. Kype nexuwmii. Y. 3 [Tekcr] / B. M.
['pubanos, H. M. Kpamaps, O. I1. [lIBex. - Jyrauck : U3n-Bo BHY um. B. [lans,
2003.- 174 c.

9. lIneiinep B. E. Kparkuit kypc Boiciieit matematuku. B 2 1. [Tekct] : yueoO.
nocobue / B. E. Iueiiaep, A. . Cayukwuii, A. C. IlllymoB. - 2-¢ uza., nepepad. u
not. - M. : Beicui. mkoma, 1978. - 328 c.

10. COopHuk 3amay mo MareMatuke s BTy3oB. Y. 1. JluneitHas anreOpa u
OCHOBBI MaTeMaTH4eckoro ananusa [Tekct] : y4ed. nmocobue / moxa pen.: A. B.
Edumoga, b. I1. lemunoBuua. - M. : Hayka, 1981. - 464 c.

11. CoopHuk 3ama4 mo MaremaTuke s BTy30B. U. 2. CrnenuanbHble pa3aeibl
MatemaTudeckoro anaiausa [Tekcr] : yue6. mocodue / oz pea.: A. B. Edumosa,
b. Il. lemunoBuya. - M. : Hayka, 1981. - 368 c.

12. Byrpos f. C. Beicmas marematuka. B 3 1. Jluddepennuansaoe u
uHTerpainpHoe ucuucienue [Tekcr] : yueOnuk s By3os / S. C. byrpos, C. M.
Huxonbckuii. - 8-¢ uzn., crep. - M. : [Ipoda, 2007. - 509 c.

13. Kynpssue B. A. Kpartkuii xypc Bbiciieit matematuku [Tekct] : yueO.
nocobue / B. A. Kynpsisues, b. I1. lemunosuu. - 4-e uzn., nepepad. u gor. - M. :
Hayka, 1975. - 624 c.

14. TluckynoB H. C. uddepennuanbnoe U WHTErpajibHOEC HCUMCICHUS: [
BTY30B. [Tekcr] : yue6. mocobue / H. C. ITuckyHoB. - 13-e u3n. - M. : Hayka,
1985. - 560 c.

15. byrpos 4. C. HuddepeniuanbHoe U UHTETpaIbHOE UcUucieHue [TekcT] :
yueonuk / 5. C. byrpos, C. M. Hukonbckuii. - M. : Hayka, 1984. - 432 c.
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B) METOIUYECKHUE YKAZAHUS:

1. Meroandeckue pEKOMEHIAIMH W COOPHUK TPHUMEPOB JJIsl BBIMOTHEHUS
VH/IMBUAIyAJIbHBIX 33aJIaHUWA 1O BBICIIEM Maremartuke. Pasnen: «JIluHenHas wu
BEKTOpHasl anreOpa» Mg CTYJASCHTOB WHXCHEPHBIX, JJICKTPOTEXHHUYCCKUX H
HPKOHOMHUYECKHX HAIPaBJICHUH MOATOTOBKH [ IEKTPOHHBIN pecypc]/ cocT.: B. B.
Mansriii, /1. B. Mansii, B. C. lllenoxos. - JIyrauck : JIHY um. B. [Jans, 2019. -
156 c.

2. MeTtoimueckue ykazaHus K MpakTUYeCKon paboTe mo aucuuruinHe “Boicias
MareMatuka” [OnexkTpoHHbld pecypc] . Y.l : JludeitHas anrebpa wu
aHajguTH4yeckas reometpus / cocT.: B. B. Maunsiid, JI. B. Mansrii. - JIyrauck : JII'Y
uMm. B. dansg, 2015. - 82 c.

3. Metommueckue ykazaHus K MpakTUYECKOn paboTe 1o aucuuruinHe “Boicias
MaremaTuka’ [DnexkTpoHHsbIi pecype] . Y. 2 : Tuddepennumansuoe ncunciexue /
coct.: B. B. Manwsiit, JI. B. Maunsiid. - JIyrauck : JII'Y um. B. ans, 2015. - 71 c.
4. Metoauueckue yKazaHusl K IPaKTUUECKON paboTe Mo AUCHUILIMHE “Bbiciias
MaTeMatuka’ [DieKTpoHHBbI pecypce] . Y. 3 : UHTerpasbHoe HCUUCIEHHE / COCT.:
B. B. Maunsii, J[. B. Mansii. - JIyranck : JII'Y um. B. Hans, 2015. - 70 c.

5. Meroauyeckue yka3zaHus K MPaKTUYECKOW paboTe Mo AuCIUIUIMHE “Bbicinas
MaremaTuka’ [DneKTpoHHbIA pecypc]| . Y. 4 : OyHKIUM MHOTHX NEPEMEHHBIX.
HMuddepennnansubie ypaBaenus / coct.: B. B. Mansrit, [[. B. Mansiit. - JIyranck
JITY um. B. Hansg, 2015. - 67 c.

I') HHTEPHET-PecypChl:

MuHnucTepcTBO HayKd M BbICIIETo oOpasoBanusi Poccuiickoit ®denepanvu —
https://minobrnauki.gov.ru/

denepanbHas ciyx0a 10 Hag3opy B cdepe 00pa3oBaHHS U HAYKH —
http://obrnadzor.gov.ru/

[Topran ®enepanbHbIX TOCYAapCTBEHHBIX 0O0pa30BaTEIbHBIX CTAHIAPTOB
BBICIIIETO 0Opa3oBanus — http://fgosvo.ru

denepanbublil mopran «Poccuiickoe oopazoBanue» — http://www.edu.ru/
Nudopmarmonnas cucrema «EauHOoe OKHO [docTyna K 00pa3oBaTelIbHBIM
pecypcamy» — http://window.edu.ru/

denepaibHBI  1IEHTP  WH(DOPMALIMOHHO-00Pa30BaTEIbHBIX  PECypcoOB  —
http://fcior.edu.ru/

DJIeKTPOHHBbIE OMOJIHOTEYHbIE CHCTEMBI H PeCYPChI
OnexkTpoHHO-OMOMMOTeUHast ~ cuctemMa  «KOHCyNbTaHT  CTyHeHTa»  —
http://www.studentlibrary.ru/cgi-bin/mb4x

DnekTpoHHO-0MOIMOTeUHas cuctema «StudMed.ruy —https://www.studmed.ru
NudopmanuoHHblii pecypc 0M0JIHOTEeKN 00Pa30BaTEIbHOI OPraHN3aluu
Hayunas 6ubnnorexa umenu A. H. Konsiea — http://biblio.dahluniver.ru/

8. MatepuajJibHO-TeXHHYECKOe o0ecneyeHue JUCIUIIMHBI

OcBoeHue JUCHUIUIMHBI —«MaTemaTuka» MpEeAnojiaraeT  HCMOIb30BaHUE
aKaJeMUYECKUX ayAUTOPUH, COOTBETCTBYIOMIMX JECUCTBYIOIIUM CAaHUTAPHBIM U
MPOTHUBOIOKAPHBIM IIPABUJIAM U HOPMaM.
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http://obrnadzor.gov.ru/
http://fgosvo.ru/
http://www.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://www.studentlibrary.ru/cgi-bin/mb4x
https://www.studmed.ru/
http://biblio.dahluniver.ru/

[Tpouee: paboyee MeCTO MpenojaaBaTelis, OCHAIIECHHOE KOMIIBIOTEPOM C
noctynoM B MIHTepHeT.

[IporpammHOe oOecriedeHue:

BecniatHoe
DOYyHKIUOHATIBHOE
NMpPorpaMMHoe CchlIKkH
Ha3HAYEeHHe
of0ecneueHmne

OducHbIii makeT

Libre Office 6.3.1

https://www.libreoffice.org/

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

ncro UBUNTU 19.04 Egﬁiifﬁ’ﬁlﬂﬁﬁﬁéﬁ.orq/wiki/Ubuntu
Bpay3zep Firefox Mozilla http://www.mozilla.org/ru/firefox/fx
Bpaysep Opera http://www.opera.com

Mozilla

IToyTOBBIIT KJIUEHT

Thunderbird

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

®daitn-MeHeKep

Far Manager

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

ApxuBarop 7Zip http://www.7-zip.org/
T'paduteckuii GIMP (GNU Image | http://www.gimp.org/

E aKTOe Manipulation http://gimp.ru/viewpage.php?page_id=8
PEAAKTOP Program) http://ru.wikipedia.org/wiki/GIMP
Penakrop PDF PDFCreator http://www.pdfforge.org/pdfcreator
Aynuoreiiep VLC http://www.videolan.org/vic/
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https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice
https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu
http://www.mozilla.org/ru/firefox/fx
http://www.opera.com/
http://www.mozilla.org/ru/thunderbird
http://www.farmanager.com/download.php
http://www.7-zip.org/
http://www.gimp.org/
http://gimp.ru/viewpage.php?page_id=8
http://ru.wikipedia.org/wiki/GIMP
http://www.pdfforge.org/pdfcreator
http://www.videolan.org/vlc/

MMacoopr

(oHIa OLIEHOYHBIX CPEACTB M0 Y4eOHOM AMCIMIIJINHE

«MaremaTukay
Ilepeyenb koMneTeHIMi (3J1eMEHTOB KOMIIeTeHIUIT), POpMUPYeMBbIX B
pe3yJibTare 0CBOCHHS Y4eOHOM JUCUUIIINHbBI

Ne Kon ®opMyMpoBKa KoHntponmpyemsie Oransl
/11 | KOHTPOJIUPYEMOM KOHTPOJIHMPYEMOM TeMbl yueOHOH (dopmupoBaHus
KOMITETEHIINH KOMIIETEHINH JVCLIATUTHHBI (cemectp
W3yUYEHUs)
1 |VK-1 Croco0eH Tema 1. 1
OCYIIECTBIISITh  TOWCK, | JIuHelHas anrebpa (HaYaJIBbHBIN)
KpuTHU4eckuil aHanu3 u | Tema 2. 1
CHUHTE3 HuH(popMauuy, | MaTeMaTH4eCKHii (HauanbHBIN)
MPUMEHSTh CHCTEMHBIN | aHaIU3
MOAXO0M JUIs pemieHus | Tema 3. 1
IIOCTABJIEHHBIX 3a/1a4 HubdepeHunanbHblie (HavaJIbHBIN)
YpaBHEHHUSI
ITokazarenu u KPUTCPpHUH OLICHHUBAHUA KOMHGTCHHHﬁ,
OIIMCAaHHUC HIKaJI OHECHUBAHUA
Ne Kon [Toka3zarens onenuBanust | Kontponupyemsle | HaummenoBanue
/Tl | KOHTPOJIUpPYEeMOH | (3HaHUS, YMEHUS, HABBIKM) | TEeMbI y4eOHOM OLICHOYHOTI'O
KOMIIETEHIIUH JMCLUIUIMHBI cpeacTBa
1. | VK-1 YMETb: ucrnonb3oBarh | Tema 1, @poHTaIbHBIE U
MeToabl MaTematudeckoro | Tema 2, WH/IMBU/yalIbHbIE
aHajn3a, muHennon | Tema 3, OTIPOCHI;
anreOpbl;  MCHOJIB30BAThH KOHTPOJIbHBIE
OCHOBHBIE IPUEMBI paboTsI;
00paboTku JOMaIITHHUe
AKCTIEPUMEHTAITBHBIX 3aJJaHuS;
JTAHHBIX; pellaTh THIIOBbIE IIPOMEKYTOYHAs
3amaun; oOpamarbes K aTTecTarus
UH(POPMALIMOHHBIM (3ager)
cucTeMaMm (Mutepner,
CIpaBoyHass M Jpyras
MaTeMaTHIeCKas
JUTEpaTypa) JUIst

INOIMOJIHEHUA WU YTOYHCHUA
MaTEeMAaTHYCCKUX 3HAHUH.
BIIJICTh:
MaTeMaTHYCCKUMU
IIOHATUSAMU W CHUMBOJIaAMHU
JJIA BBIPpAXXCHUSA
KOJIMYECTBCHHBIX u
KauC€CTBCHHBIX
OTHOIIICHUH,
MaTeMaTU4YCCKUMHU
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MCTOJaMH U aJirOPpUTMaMu
B MMPHUIIOKCHUAX K
CCTCCTBCHHBIM HAayKaM.

(DOHI[BI OOCHOYHBIX CPCACTB I10 JUCHUIIIINHE «MaremMmaTuka»

Bormpocs! 17151 GpoHTaNBHBIX U UHIUBUIYATBHBIX OMTPOCOB!

Tema 1. Jluneiinas anceobpa.

1. Kakue cucrempl JTMHEWHBIX alreOpandeckuxX ypaBHEHUN HA3bIBAIOTCS OIPEIECIECHHBIMM,
HEOIpeIeJIEHHBIMU, HECOBMECTHBIMU?

2. Kakoii sBnsieTcsl KBaJpaTHas CUCTEMa JIMHEWHBIX anreOpanyecKux ypaBHCHHMU, €CIH ee
OIpe/IeIUTENb PABEH HYII0?

3. Kakoit nomkHa OBITh cHCTEMa JIMHEHHBIX anreOpandecKuX ypaBHEHHH, YTOOBI €€ MOXKHO
ObLT0 pemaTh MeTooM Kpamepa?

4. Cucrema JIMHEHHBIX anredpanyeckux ypaBHeHu# pemaercss meronoM [Maycca. Kak y3HaTh,
4TO OHA ONpe/eIeHHas1, HEONpeIeTIeHHas, HeCOBMECTHast?

5. Yro Takoe marpuna? Kakumu MoryT ObITh MaTpHIIBI?

6. Kakue matpuiibl MOKHO TiepeMHOkaTh? Kak oHU nepeMHOKar0TCs?

7. Yrto Takoe onpeenuTenb BTOPOro nopsaka’?

8. UTo Takoe onpesenuTeNb TPEeThero nopsaka?

9. Uro Takoe MUHOP JJIEMEHTA @;j ONPEIETUTENS?

10. Yro Takoe anreOpanyeckoe MOMOIHEHHUE DIEMEHTA A;j ONPEIETUTENA?

11. Yro 3HaYUT pa3yioKUTh ONPEACTUTENb 110 3JIEMEHTaM CTPOKHU MJIU cTOI01a?

12. Kakast MaTpuIia Ha3pIBaeTCs 0OpPaTHOW MO OTHOIICHHIO K JAHHOM KBaJIpaTHOW MaTpuiie?
13. Kak 3amucaTh KpamMepOBCKYIO CHUCTEMY JIMHEHHBIX anreOpandyeckux ypaBHEHMHA B
MaTpu4aHou popme?

14. Kak nocTpouThs 00paTHYIO MaTpUILy AJIs JTaHHOW KBaJpaTHON MAaTPHIIbI C ONIPE/IEIUTENEM,
OTJIMYHBIM OT HYJIA?

15. Yro takoe BekTop? ero JuimHa? opT BeKTOpa?

16. ChopmynupyiiTe CBOMCTBA OMEPAITUH CIIOKESHUS BEKTOPOB.

17. Tlpu kakux ycnosusx: 1) |@ + b| = |d| + |b|? 2) |d + b| = |d| — |b|?

18. Kakrie HECKOJIBKO BEKTOPOB  HA3BIBAIOTCS  JIMHEWHO  3aBUCUMBIMH?  JTMHEWHO
HE3aBUCHMBIMU?

19. Kak reoMeTpudeckH pacrioyiaratoTcsi mapa WId TpOWKa BEKTOPOB JIMHEHHO 3aBUCHUMBIX
BEKTOPOB? JIMHEWHO HE3aBUCUMBIX BEKTOPOB?

20. Yro Takoe 6a3nuc HEKOTOPOTO MHOXECTBA BEKTOPOB? KOOPAWHATHI BEKTOPA B BHIOPAHHOM
6azuce?

21. ChopmynupyiiTe TpaBUIO CIOXKEHHS IBYX BEKTOPOB, 33JaHHBIX paA3JIOKCHUSIMH B
HEKOTOpOM Oasuce.

22. ChopmynupyiiTe TOHSITHE NPSIMOYTOJBHOTO Oa3uca W TPSIMOYTOIBHON JIeKapTOBON
CUCTEMBI KOOPAMHAT.

23. Uto Takoe CKalsIpHOE, BEKTOPHOE M CMEIIaHHOE Mpom3BeaeHUE X BekTopoB? Kak mx
BbIUNCIATH? [lepeuncanTe ux cBOMCTBA U TEOMETPUUYECKUIN CMBICI.

Tema 2. Mamemamuyeckuti ananius.

24. Kakoe 41icI0BOe MHOYKECTBO Ha3bIBACTCSl OTPAHUYCHHBIM CBEPXY?
25. Kakoe 4ncioBoe MHOYKECTBO Ha3bIBAETCSl OTPAHUYEHHBIM CHU3Y?
26. Kakoe 4ncioBoe MHOXKECTBO Ha3bIBACTCSl OTPAHUYCHHBIM CHU3Y?
27. Yto Ha3pIBaeTCS TOYHOM BEpXHEH TPaHUIICH YMCIOBOTO MHOXKECTBA?
28. Uto Ha3bIBaeTCs TOYKOW HM)KHEH TpaHUIEH YMCIOBOTO MHOXKECTBA?
29. YUto Ha3bIBaE€TCSI MOYJIEM JIEHCTBUTEIIBHOTO Yncia?
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30. Ilpu kakux ycnoBusx |x + y| = |x| + |y].

31. Ilpu kakux ycinoBusx |x + y| = —|x| + [y|.

32. Hanuiure HepaBEeHCTBA, CBSI3bIBAIONINE MOIYJIb CYMMbI M PA3HOCTH JIBYX YHCEII C CYMMOM
Y Pa3HOCTBIO UX MOJTYJICH.

33. N3ob6pasure rpaduk GpyHKImu y = sign x.

34. Uzo0pasure rpaduk GyHKIuU y = [x] — Heaas 9acTh YKcIia X.

35. Chopmymnupyiite TeopeMy 0 npenene OTpaHUYCHHOM MOHOTOHHOM
GyHKIMH(ITOCIEI0BATEIILHOCTH ).

36. JlaiiTe onpeeneHne MOHITHS )lcl_r)rcll f(x) = A na s3pIKe § — €.

37. aiire onpenencuue moustus lim f(x) = A , ucmonb3ys MOHATHE OECKOHEYHO MAaslON
x—a

GyHKIMH TTPU X — A.

38. ChopmynupyiiTe TeOpeMy O CXKATON TIEPEeMEHHOM.

39. CopmynupyiiTe TeOpeMy O MPEeILHOM IEPEX0/ie B HEPABEHCTBE.

40. Chopmynupyiite Teopemy 00 OrpaHUUYEHHOCTH (PYHKITHH, UMEIOIIEH Mpees npu X — a.
41. ChopmynaupyiTe TEOPEMBI O Mpeaesiax CyMMBbI, IPOU3BEICHUS U YaCTHOTO (DYHKIIUA.
42. ChopMyaupyiTe ONpeIeICHUE TOHSTHSI xlirclll+ f(x) = A na si3pike § — €.

43. Copmymupyiire onpenenenue noustus lim f(x) = A na s3pie § — &.
44, ]JlaiiTe onpeieICHUE TTOHITHS xl_i)rpoo f (x)x; 6;1

45, Jlaiite onpenenenue nmousatus lim f(x) = A.

46. JlaiiTe onpeeneHue MOHATHS Eir:gl:}(x) = A.

47. Hanumure nepBblii 3aMedaTeNbHbIN Ipeaes U IPeesbl, CBI3aHHbIC C HUM.
48. Harmmmre BTOPOH 3aMevaTeIbHBIN MpeeN U TPeIeibl, CBI3aHHbBIE C HAM.
49. JTaiite onpenenerue moHsTus lim f(x) = +oo.

X—a

50. 27 Jlaiite onpenenenue mousaTus lim f(x) = co.
xX—a

51. Mcnonw3ys onpejienenye Npou3BoaHoI, Haiinute y' (4), ecimu y = vx.

52. Teomerpudeckuii cMbICT TPOW3BOIHON. Hammimmre ypaBHEHHE KacaTelbHON K TpaduKy

¢byHkuuu y = arctg x B Touke x = 1.

53. HaiiiuTe yriibl, Mo KOTOPHIMH MIEPECEKAOTCs JIMHKK X% + y% = 8, y? = 2x.

54. Ilpusenute npumep GpyHKINU, TpadUK KOTOPOM UMEET B HEKOTOPOM TOUKE BEPTUKAIbHYIO

KacaTeJIbHYIO.

55. Haiiagute f/(1) u f{ (1), ecnu f(x) = |x — 1|e*. CymecrByer mu f'(1)?

56. Haitmure yy, ecmu: a) y = In(x + Va2 + x2); 6) y = arctg th(x).

57. Uro moxHO cka3ath 0 muddeperuupyemoctu cymmbl pyrkuii f(x) + g(x) B Touke x =

X, ecnd, B droi Touke: a) ¢yHkuusa f(x) muddepenumpyema, a bynkuus g(x) He

maddepentmpyema? 6) ode pyukimu f(x) u g(x) He muddepeHIUpyeMbr?

58. Ucnonb3ys onpejeieHue, NoKaxurte, 4To GyHKuus y = x2 — 2x auddepennupyema B

TOUYKE X = 2 M HaiauTe e€ quddepeHnnan B 3TON TOUKeE.

59. fBnsiercss MM HENpPEPHIBHOCTh (YHKIMM B JaHHOW TOYKE JOCTATOYHBIM YCIOBHEM

muddepentmpyeMoctu? OTBET 000CHOBATH C MOMOIIBIO TPUMEPA.

60. [Insa kakux GyHknuit muddepeHuan paseH npupameHuto? [Ipusenure npumep.

61. Chopmynupyiite, B 4€M COCTOUT F€OMETPHUECKUI U (pu3nYecKHii cMbIch quddepeHnmania.

62. Uto moHMMaETCs 10T MHBAPHAHTHOCTHIO (hOpMEI IepBoro nuddepenimana?

63. Mcnons3ys popmyity /Ui BeraucieHus quddepennnania, Haiaure dy, ecnmy = x * sinx +

COS X.

64. Ilycte y = sinx, x = cost Kakue u3 cieyomux paBeHCTB cnpaBeuBbl: dy|,_m = 0;
2

dyl,_x = dx; dyl,_n = — dt?

65. Mosxer mu cymectBoBath f''(x,), ecnu He cymectByer f'(xg)?
66. Haiimure f ™ (x), ecau f(x) = Inx - x.
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67. Beruucnure, WCIIONB3YS MIPaBUIIO Jlomurans:
X:cosx—sinx

2
a) lim =3 ;0) lim x4+nx,

x-0 x—+0
68. Hanmmure dopmyny Teitnopa anst pyHkuuu f(X) ¢ OCTATOYHBIM WICHOM B (opme: a)
[Teano; 6) Jlarpanxa.
69. Paznoxwure Gpynxuuio f(x) = In cos x no popmyne MakiopeHa 10 4ieHoB ¢ x*.
70. C momomipio ¢GopMynbel MakiopeHa WM KAaHOHUYECKUX PA3NIOKEHUH TOIY4YUTe
npubmikénnyo  QGopMmyiy (orpaHMuUMBasCh UlEHAMH IOpsAaka x2) s QyHKIMii:
a)y=v1+x,x-0,|x|<1;,6)y=In(1+3x),x -0, |x] <1/3.
71. Haiigure uncna a u b takue, 4to lir% e_x%bx =1.
X—
72. Uccnenyiite byHKIIUU u MOCTPOMTE ux rpaduku:
(x—2)%(x+4) x 3
y=—r—70y=5—py=Vl-x%

4
73. Kakoit u3 KOHYCOB, OIIMCAHHBIX OKOJIO JAHHOTI'O IIapa paauyca R, UMeEeT HauMEHBIIUM

00Bvem?

74. Kakast pyHKIMS Ha3bIBaeTCs epBOOOPa3HOI MO OTHOIICHHIO K pyHKuuu f (x), 3a1aHHON
Ha JaHHOM MPOMEXYTKE?

75. Uem oTnu4aroTCs J1BE epBo0Opa3Hble (YHKIUU AJIs OAHON U TOU ke QYHKIIUN Ha OJTHOM
U TOM K€ IIPOMEKYTKE?

76. B yeM cOCTOUT CBOWMCTBO JIMHEWHOCTH ISl HEOTIPEIEIIEHHOT0 HHTEerpaja?

77. 3anummte GopMyTy HHTETPUPOBAHHUS 110 YaCTAM B HEOIPEACICHHOM HHTETpaJle.

78. Kakyto MOJICTAHOBKY HY>KHO BBITIOJTHUTD JUTSE parroHaIn3aun

WHTEerpaja f R (3{/}, W) dx?

79. YkaxuTe parroHaTU3UPYIONIYIO MOJACTaHOBKY JAJIsl HHTETpaja f R (x, n /;‘Zi?) dx.

80. Kaxoii uHTErpa Ha3pIBaeTCs HEOEPYITUMCS?

81. ChopmynupyiiTe 10CTaTOYHOE YCIOBHE CYLIECTBOBAHHS IEPBOOOPA3HOM.

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

83. Uemy paBHa IpOM3BOIHAsI HEONPEAEIECHHOIO HHTEerpasa?

84. Tlokaxwure, 4TO byHKIUN Fi(x) = —%COSZX; F,(x) = sin®x SIBIISTIOTCS
epBOOOPA3HBIMH OJHON U TOM k€ (PYHKLIMHU Ha YUCIOBOH OCH.

85. JlokaxxuTe CIpaBelIMBOCTL (OPMYJIBI us Tabananoro uarerpana [ x™ dx; (n # —1).

dx
86. JlokaxuTe CIIpaBeIIMBOCTh (POPMYJIBI JUIs TaGJIMYIHOTO HHTErpaa | P
dx 2
87. BerauciauTe HHTETpa fz— ; (q S O), CBEJISl €ro K TaOTUIHOMY.
x%2+px+q 4
dx p?
88. Beruncnure nHTETpa fz—; —— < 0), cBeas ero K TaOIHMIHOMY .
x%2+px+q 4
dx
89. Brruucnure uHTerpan fﬁ’ CBEJIA €ro K TaOJIUYHOMY.
x2+px+q

90. BbruucnuTe ¢ MOMOIIBIO MHTETPUPOBAHHUS 10 YacTsM [ x - sin ax dx.
91. BanuIIMTe UHTETPATBHYIO CyMMY, COCTaBJIECHHYIO it GyHKIuH f(X) Ha MPOMEKYTKE
[a; b]. OOBsicHITE CMBICIT BEJIMYHH, BXOSIIAX B GopMyITy.

92. Kakoii reoMeTpUYeCKH CMBICT UMEET ONPEISIICHHBIN WHTETpa f; f(x) dx, toe f(x)-
HEeNpepbIBHASI HEOTpULIaTeNbHAS yHKINS?

93. ChopmysupyiiTe TOCTaTOUHBIC YCIOBHsI WHTErpupyeMocT (yHKimuf (X) Ha KOHEYHOM
NpOMEXYTKe [a, b].

94. Kakas GpyHKIIUS Ha3bIBACTCS HHTETPUPYEMOW Ha MTPOMExXyTKe [a, b]?

95. Yemy paen [, F'(x) dx? [, dF (x)?

96. Chopmynupylite HEOOXOAMMOE YCIOBHE HHTETPUPYEMOCTH (YHKIIMH Ha MPOMEKYTKE
[a, b].
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97. Yemy paBeH OMpeNeICHHBI WHTErpajl OT HEUYETHOHW (YHKIMU IO CUMMETPUYHOMY
IPOMEKYTKY[—a; a]?

98. Ecnmu mpenensl MHTETPUPOBAHUS TMOMEHSATH MECTaMH, TO KaK W3MEHHUTCS BEIMYMHA
uHTerpana? Belpazure 3To cBOMCTBO (hOopMYIIOH.

99. ChopmynupyiiTe CBOICTBO TMHEHHOCTH OIPEICIIEHHOTO HHTErpaa.

100. ChopmynupyiiTe CBOMCTBO, CBSI3bIBaIOIIEE 3HAKU (DYHKITUU M ONPEIACICHHOT'0 HHTETpalia
Ha MpoOMexyTKe [a, b].

101. ChopmynupyiiTe CBOWCTBO 00 MHTETPUPOBAHMHM HEPABEHCTBA MEXAY (YHKIMSIMH Ha
IpOMEXyTKe [a, b].

102. ChopmynupyiiTe CBOMCTBO 00 OLIEHKE MOJIYJIS ONPEACIICHHOTO0 HHTETpaIa.

103. ChopmynupyiiTe T€OpeMy O CpeIHEM sl ONPEACIIECHHOr0 UHTErpaia OT HeMPEPHIBHOM
GyHKIHH.

104. 3anumute popmyny Hetotona — JleliOauna.

105. IlpuBeauTe TEOMETPHUECKYIO UHTEPIPETALUIO TEOPEMBI O CPEAHEM IS ONPEICICHHOTO
WHTETpaIa.

106. Yro Takoe cpearee (MHTErpaibHOE) 3HaueHue GyHKiwH f (x) Ha npoMexyTke [a, b]?
107. ChopmynupyiiTe omnpeaeneHue HECOOCTBEHHOro MHTerpana 1-ro poga ¢ GECKOHEUHBIM
BEPXHUM TIPEJICIIOM OT HENPEPHIBHON (YHKITHH.

108. Chopmynupyiite onpeaeneHue HeCOOCTBEHHOr0 MHTerpaia 1-ro poga ¢ GECKOHEUHBIM
HWDKHHAM TIPEICTIOM OT HEMIPephIBHOW (DYHKIIUH.

109. Kakoii HecOOCTBEHHBIN MHTETPa Ha3bIBAETCS A0OCOIIOTHO CXOISIIUMCS?

. +00
110. YkaxwuTe, M Kakux 3HAYEHU mapameTpa p uHTerpan [

d
a x—;, (a > 0) ssusercs

CXOALIMMCS, a JUI KaKUX 3HAUCHUH — pacXoAIIuMCs

111. 3anumuTe QOpMyJibl, BBIpAXKAIOIIME CBOMCTBO JIMHEWHOCTH Ui HECOOCTBEHHOTO
UHTErpaia ¢ 0ECKOHEYHBIM BEPXHUM IPEIEIOM.

112. ChopmynupyiiTe mpu3HaK CpaBHEHHs B KOHEUHOW (hopMe Ha mpuUMepe HECOOCTBEHHBIX
UHTErpajoB 1-To posia ¢ 6ECKOHEYHBIM BEPXHUM IIPEIEIIOM.

113. Yro takoe nonHbli quddepernman pyakmmm z = f(x,y)?

114. 3anumuTe Gpopmyity, ONPEaeAIOUIy0 YaCTHYIO IPOU3BOIHYIO0 QpyHKIMHN Z = f(X,y) MO
nepeMeHHoil y B Touke My (xg, Vo).

115. Kakas ¢pyHKIUS IBYX apryMEHTOB Ha3blBaeTCs AUPPepeHunpyeMoit?

116. 3anumuTe ¢GopMmyiy, BbIpaxarollyto NHOJHbIN auddepenunan ¢yHkuuun z = f(x,y)
yepes €€ 4aCTHBIE IPOU3BOIHBIE.

117. 3anumuTe (GopMyily, BBIpaXKAIOLIYI0 BTOpOM monHbIA auddeperunan GyHKIUM z =
f(x,y) depe3 e€ yacTHBIC IPOU3BOTHBIC.

118. Kak cooTHOCSTCS MEXAy co00il CBOMCTBA HEMPEPHIBHOCTH U AU(P(HEPEHIUPYEMOCTH
(GYHKINU TBYX IEPEMEHHBIX ?

119. Kakas ¢pynkuus z = f(x,y) Ha3pIBaeTCs HEMPEPBIBHOM B Touke My (xg, Vo)?

120. Kak ompenensercss eBkIuAOBO paccrosHue p(Mq,M,) wMexay JIByMs TOYKaMHU

M (Xil), e Xr(,} ))I/I M (xiz), " x,(,f )) M-MEPHOTO MPOCTPAHCTBA?

121. Kakas Touka MHOKecTBa E Ha3bIBaeTCs BHYTPEHHEH? rpaHUYHON?

122. Yto Takoe §-OKpecTHOCTh TOUKH M, (xio), x§0)’ N x,(,? ))?

123. Kakoe MHOXecTBO E Ha3bIBaeTCS OTpaHUYCHHBIM? 3aMKHYTBIM? CBSI3HBIM?

124. Chopmynupyiite onpenenenue npeaena pyukuuu f (M) = f(x,y) B Touke My (X, yo)-
125. ChopmynupyiiTe TeOpeMy O paBeHCTBE BTOPBIX CMEIIaHHBIX TPOU3BOIHBIX (PYHKIINH Z =
f(x9).

126. Kak cooTHOcCATCS MEXIy coOoi cBoWcTBa TU(HEPEHIIMPYEMOCTH U CYIECTBOBAHUS
TIEPBBIX YACTHBIX MPOU3BOAHBIX QyHKIMHU Z = f(x,y)?

127. Chopmynupyiite onpeaeneHne Npou3BoAHON (HyHKIIHH

128. u = f(M) = f(x,y, Zz) no HanpaBJIeHUIO BeKTOpa [.
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129. 3anumute ¢GopMyily, BBIPAKAIONIYIO MPOM3BOAHYI0 GyHKIMKH U = f(X,y,z) 10
HanpasyieHnio Bektopa [© = (cosa, cosf, cosy) uepes gacTHbIE TPOU3BOIHBIE QYHKIMHU U.

Jdu o
130. 3anumurte dopmyiy, cBs3biBaronlyo grad U ¥ MPOU3BOAHYIO 5, B 3a/IaHHOM TOuKe

CKaJISIPHOTO TIOJIS U.
131. Kak cBsi3aHbl HampaBieHUS HawOosbIiero pocra GyHkmuu U = f(Xx,y,Z) C BEKTOPOM
grad u B paccMaTpuBaemoii Touke M (x,y, z)?

ou . Ou o
132. Bripazute max —- 1 min —- yepes grad u B 3aJJaHHO TOYKE CKAJIIPHOTO MOJIS U.

., 0 o
133. 3anumuTe Qopmyny Ui MPOU3BOAHOM é cnoxuoit Qyukuun z = z(W,v), U=

ulx,y), v=vlxy). .
134. 3anumure Gopmyiy ajis MPOU3BOTHOMN ﬁ HEesBHOW (DYHKITMH, 3aJaHHOW ypaBHEHHUEM

F(x,y) =0.
0z 0z o o
135. 3anumuTe GOpPMYITBI A1t TPOU3BOAHBIX ——, — HESBHOW (PYHKIINH, 3alaHHON ypaBHEHHEM:

dx dy
F(x,y,z) =0.
136. ChopmynmupyiiTe oOIpeneicHne JOKATLHOTO MakCUMyMma (JIOKaJbHOTO MHUHHUMYyMa)
bynkun z = f(x,y) B Touke My(xg, Yo)-
137. Chopmynupyiite HEOOXOAUMBIC YCIIOBHS, a TaK)KE JOCTATOYHBIC YCIOBHS IKCTpEMyMa
byukum z = f(x,y).
138. ChopmynupyiiTe npaBuiio OTHICKAaHUS HAUOOJBIIEr0 U HAMMEHBIIIET0 3HAYeHUN (PyHKIUU
z = f(x,y) B OTpaHUYCHHO} 3aMKHYTOH 00JIACTH.
139. Yro takoe cranuonapHas Touka pyukuuu z = f(x,y)?
140. Chopmynupyiite ornpeneneHue yCIOBHOTO MakcumMyMa GyHKkuuu u = f(M) npu cBsizu
@ (M) = 0 (paccMoTpuTe City4ail AByX WIH TPEX NMEPEMEHHbIX).
141. Chopmynupyiite HEOOXOAUMBIE YCIOBHUS yYCIOBHOTO dKcTpeMyMa QyHKInu u = f (M)
npu cBu @(M) =0 mno meromy Jlarpamka (paccMOTpuTe Ciydail ABYX WM Tpex
MEPEMEHHBIX).
142. Chopmynupyiite Teopemy Beliepmrpacca 06 orpaHHUeHHOCTH (QYHKIIMH, HETIPEPHIBHON
B 3aMKHYTOI OrpaHUYeHHOM 00aacTu.
143. Chopmynmupyiite Teopemy Beliepmitpacca O CYIISCTBOBAHHHM HAWOOJBIIETO H
HaMMEHBIIEro 3HaYeHUH (PYHKIIUH, HENPEPbIBHON B 3aMKHYTOM OrpaHUYEeHHON 001acTH.

Tema 3. Jlugppepenyuanvnvie ypasnenusi.

144, KakoB reomerpuueckuif cMbica ypaBHeHus Yy '=f(x,y). Hamnucats ypaBHeHUE
KacaTeJbHOM K MHTErpaibHOM KpuBoil ypaBHenus y' = x%y? B Touke My(1, 2).

145. Jlaiite onpezaeneHue W30KIMHbI AuddepennnansHoro ypasueHus y '=f (x,y). N30kauHbI
ypaBHenus y' = x?/y ecth: A) okpyxHoctH; B) mpsambie; C) napaGonsr; D) runep6oisr; E)
sanuncsl; F) Het npas. oTBera.

146. Ilano ypasnenue y' = x? — 2x + y. HanuimuTe ypaBHeHHE JUHHH BO3MOYKHBIX TOUYEK
HKCTPEMYMOB €TI0 HHTETPAIbHBIX KpUBbIX. Cenaiite uepTéx.

147. Pemmre 3anauy Komm: (1 + y2)dx + xydy =0; y(1)=1.

148. HaiinuTe Bee peleHust ypaBHeHus Xy =y + /y? — x2.

149. Haiinute oOmme penieHus (MHTeTrpajibl) ypaBHEHHIHA:

150. a) xy —2y=x3 cos x; 6) 3y’ + y = 1/y?%; B) (x3 + xy?)dx + (x?y + y3)dy=0.

151. Haiigute Bce JIMHUM, Y KOTOPBIX OTPE30K KacaTeIbHON MEXIy TOYKOM KacaHUs U OChIO
a0CITUCC JIETTUTCS TIOT0JIaM B TOYKE MEPECcEeUeHUs ¢ OChbI0 OpAMHAT. YKazaHue: Vcrmonb3yiTe
YpaBHEHUE KACATEIbHON K KPUBOM.

152. Coopmynupyiite Teopemy Komm s ypasaenus Yy = f(x,y,y"). Kakos
reOMETPHUYECKH CMbICI HadalbHbiX yenosuil ¥(0) = —1, y'(0) = 1 st storo ypaBHeHus?
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N300pa3ute mpuOINKEHHO HHTETPAIILHYIO KPUBYIO B OKPECTHOCTH HAYAIBHOW TOYKHU, CUUTAS
11 onpezeneHHoctr y'' > 0 B 9TOM OKPECTHOCTH.

153. Haiiti 3HaueHue o, NpU KOTOpoM (PYHKLMS y = x2 sBisieTCs pelleHHeM ypaBHEHHs
x(x—1)y"—2x -1y +ay=0.

154. Jlano ypasrenue: y''3 + xy” = 2y’. C noMoIpio Kakoil MoJCTAHOBKH MOKHO HOHH3UTh
ero nopsanok? Hanumure oOmmii BU TaKUX ypaBHEHHIA.

155. Haitnute oOmue pemieHus ypaBHEHHUHM METOJOM IOHMKEHHUs mopsaka: a) vy ’=Inx; 0)

" y!
=—TX.
y < T

156. Pemmrte 3anauy Komm: yy "=(y )?—(y)3; y(1)=1, y (1)=1.
157. Kak ¢ moMompio QyHAaMEHTAIbHOW CUCTEMBI pemeHui y;(x), ... , Y,(x) 3anmcars
obmiee pemenne ypaBHenus L[y] = 0?7 [louemy HyieBoe pelieHHE HE MOXET BXOIUTh B
(dyHIaMEeHTAIbHYIO CUCTEMY pemieHui ypasuenus L[y] = 07
158. JTano ypasuenue: y'' — 5y’ + ay = 0. [Ipu KakoM 3HaYEHHHU 0L YUCIIO 3 OYAET KOPHEM €0
XapaKTepUCTHUecKoro ypaBHeHus? Haiitu obmiee pemienue gaHHoro auddepeHInaibHoro
yYpaBHEHHSI [IPH HAIEHHOM 3HAUYCHUH .
159.
Kpurepun u 1mKama OIEHMBAHUS IO OIEHOYHOMY CPEICTBY «(QPOHTAIBHBIA H
WHAMBUAYAJIBHBIN OITPOCH
[IIkana oueHUBaHUsA Kpurepuii onieHuBaHus
oTIn4HO (5) CrtyzneHT ri1y0OKO M B MOJIHOM O0OBEME Bia/ieeT MPOrPaMMHBIM
MaTepuaioM. I paMOTHO, HCYEPIIBIBAIOIIE U JIOTUYHO €TO U3JIaraet
B ycTHOW wunum mnucbMeHHOM ¢dopme. [lpm sTOoM  3Haer
PEKOMEHIOBAaHHYIO JINTEPATYPY, MPOSBISET TBOPUESCKUN TTOAXO B
OTBETaX Ha BONPOCHl U MPABUIBHO OOOCHOBBIBAET IPHHATHIE
pelIeHus, XOpOIIO BIAJACET YMEHUSMH W HaBBIKAMH TIpU
BBINOJIHEHUH MTPAKTUYECKHX 33/1a4.
xopouio (4) CryzneHT 3HaeT MpOrpaMMHBIM MaTepuain, TPaMOTHO U MO CYTH
U3JaraeT e€ro B YCTHOM WM NHCbMEHHOW Qopme, JoImycKas
HE3HAYUTENIbHBIE HETOYHOCTH B YTBEPKIEHHSIX, TPAKTOBKaX,
OTIpeJIeNIEHUsIX M KaTeropusiX WJIM HE3HAYUTEIbHOE KOJINYECTBO
ommbok. Ilpm »TOM Bnaseer HEOOXOOUMBIMU YMEHHUSIMH U
HAaBBIKAMU TPY BHIMOJTHEHUH MPAKTUYECKHX 33]1a4.
yaoBieTBopuTenbHO | CTYZEHT 3HAeT TOJNBKO OCHOBHOM IPOTPaMMHBIA MaTepual,
(3) JIOITyCKAaeT HETOUHOCTH, HEJAOCTaTOYHO 4YETKHE (HOPMYIUPOBKH,
HETIOCJIe/IOBATEIbHOCTh B OTBETAX, M3JIaraéMbIX B YCTHOM HIIH
nucbMeHHOU (opme. IIpu 3TOM HETOCTATOYHO BIIAJIEET YMEHUSMHU
Y HaBBIKAMU TIPH BBINIOJHEHUW MPAKTUYECKHUX 3amad. Jlomyckaer
10 30% ommOOoK B U3JaraeMbIX OTBETaX.
HEYJOBIEeTBOpHUTENbHO | CTYZIGHT He 3HAaeT 3HAUMTENbHOW YacTH IPOTPaMMHOTO
2 Matepuana. Ilpu 3ToM [omycKaeT MpUHIMIIKAIBHBIE OMIMOKU B
JI0Ka3aTeNIbCTBaX, B TPAKTOBKE IMOHATHNA M KATETOPUN, IPOSBIISIET
HU3KYIO KyJIbTYpY 3HAaHUH, HE BJa/leeT OCHOBHBIMU YMEHHUSMHU U
HaBBIKAMH TIPH BBIMIOJHEHWH TMpaKTHYecKuX 3anad. CTyaeHT
OTKa3bIBACTCS OT OTBETOB HA JIOMOJIHUTENIbHBIE BOIPOCHI

Tunossle BapuaHTbl KOHTPOJIBHBIX padoT:

Tema 1. Jluneiinas anceopa.
Bapuant Ne 0
1. Pemuth cucteMy JIMHEHHBIX ypaBHEHU MeToa0M Kpamepa
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3X1 + sz + X3 = 5
le + 3x2 + X3 = 1
le + xZ + 3.X3 = 11

2. BbluuciauTh onpeaeauTenb

1 11 1
1 2 3 4
1 3 6 10
1 4 10 20

3. Pemuth cuctemMy JIMHEHHBIX YPaBHEHU MATPUYHBIM METOA0M
1x; —2x, +3x3 =6
{le + 3x, —4x3 =20
3x; —2x, —5x3 =6

4. Haiitu maTpuily, 0OpaTHYIO K TaHHOM
2 1 1

(5 1 3)
2 1 2

5. Pemnth cucreMy NMHEMHBIX ypaBHEHUI MeToI0M ['aycca
4x, —3x, +2x3 =9
{le + 5x, —3x3 =4
5x; + 6x, — 2x3 = 18

Tema 3. Mamemamuueckuti ananus («Beedenue 6 mamemamudeckutl aHauu3y).

Bapuant Ne 0
1. HaliTi oGsacth onpeneneHus 3a1aHHbIX (PyHKINH.
B x+2+1 _In(1+x)
Y= 1—3x " x2 A
2. Haiitu npenensl.
. 3x>+2x*—3x+1 . 2x2—7x+3
im im——--——-—-
x—002x3 +4x2+3x—8 x-3x2 —8x + 15
3. Mcnonb3ys 3amMeyaTenbHble MPEAEibl, BHIUUCIUTS!
. 1 — cos3x | 3x 4 3\t
im———— i
x>0  3x2 s (Bx + 5)

4. Haiitn MMpEaACIIbl, UCITOJIB3YS 9KBUBAJICHTHBIC OCCKOHEYHO Mallble (1)YHKI_II/II/I

~In(1 + 3x?) (e =1)
lim—————— lim——
x—0 x3 — 5x2 X0 x
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5. UccnenoBath PyHKIMIO HA HEMPEPHIBHOCTh, HANTH TOUKH pa3pbiBa PYHKIIMU U yCTaHOBUTH
ux xapakrep. CaenaTb CXeMaTHUECKUM YEPTEXK.

. x+4 x<-1
f(x) =2x341 x> +2;,-1<x<1
2x;x =1

Tema 3. /lugppepenyuanvrvie ypasHenusi.

Bapuant Ne 0
1. Haiitu obimee pemenue uiam pemuTh 3agaqay Komm qis nuddepeHmaibHbIX ypaBHEHHH C
pa3IeIsIFOIIUMUCS TEPEMEHHBIMU:

xy' —ylny =0 Yy = 2‘/;'
y(0) =1.

2. Haiitu o01ee penieHne win pemuTh 3aaady Komm st oqHOpOAHBIX Tu(GepeHInaIbHbIX
yYpaBHEHMI [IEPBOTO MOPSIKA.

ydx + 2(\/5 - x)dy =0

2., 3 3
xy“y' — (x°> +y°) =0;
y(1) =1

3. Haiitu obmue pemeHus TMHEHHBIX 1 depeHIaTbHbIX YpaBHEHHH IEPBOTo MOPsIKa:

—x2
y' + tgxy = —cosx; Y + 2y _° _
X x

4. Haiitu oOuiee pemieHue win pemuTtsh 3aaady Komm g nuddepeHnuanbHbIX ypaBHEHUH
BTOPOTO MOPSAKA, TOMYCKAOIMNX IOHWKEHHUE MTOpsIKa

2 y 2x
x2+1

y" —cosbx = —; y' —

Nk y' =0;

5. Haiitn pemenuss nuHEHHBIX AU(QepeHIHaNbHbIX YpaBHEHUI BTOPOro TMopsjaka ¢
MOCTOSTHHBIMU KO3 (UILIEHTaMH
yll + 2yl — O; yll _ 2yl _ 3y — e4—x;

Kputepyun W Iikajga OIEHUBAHUSA IO OICHOYHOMY CPEACTBY «KOHTPOJIbHAs
aboTay

[IIkana olleHUBaHUS Kputepuii onieHuBaHUS

5 KonTtponbHast paboTa BBINOJIHEHa Ha BHICOKOM YPOBHE
(mpaBusbHBIC 0TBETHI J1aHbl Ha 90-100% BompocoB/3a1ay)

4 Kontponbaast paboTa BBINIOJIHEHA Ha CPEIHEM YpPOBHE
(mpaBUJIBLHBIC OTBETHI JIaHBI HA 75-89% BompocoB/3a1a4)

3 KontponbHast paGoTa BBINIOJIHEHa HAa HU3KOM  YpPOBHE
(mpaBuIIBHBIC OTBETHI aHbl HA 50-74% BompocoB/3aa4)

2 KonTponbHast paboTa BBIMIOJIHEHA HAa HEYIOBICTBOPUTEIHLHOM
ypoBHE (TpaBUJIbHbIE OTBETHI JaHBI MeHee ueM Ha 50%)
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TunoBble BApMAHTHI JOMAIIHUX 3aTAHUM:

Bapuant Ne 0

1. JlaHbl KOOpAMHATHI BEPIIMH TpeyrojapHuka ABC:
A(—8; —3); B(4; —12); C(8; 10).
Heo0Oxonumo HaiiTu:
- JUTMHY CTOPOHBI AB;
— ypaBHeHHEe cTOpoH AB 1 BC u ux yrioBbie K03()()UIUCHTHI,
- yroJ Y Mmexay npsameiMu AB u BC B paguaHax;
- ypaBHEHUE BbICOTHI CD U ee JJIuHY;
— ypaBHeHUE MeauaHbl AE U KOOpJIMHATHI TOYKU KriepecedeHus
3TOM MeauaHbl ¢ BeIcOTOU CD;
- ypaBHEHUE MpsAMOML, KOTOpas MpPOXOAUT dYepe3 TOouky K
napasuiesibHO K cTOpoHe AB;
— KOOpAWHATHI TOYKHU F (Xf, Y§), KOTOpask HAXOIUTCSI CHMMETPUIHO
Touke A oTHOCUTEIBHO TIpsiMoi CD.

2. Hano: Touka A(2;5) u mnpsamas y = 1. HeobxomumMo cOCTaBUTh ypaBHEHUE
reOMETPHUYECKOT0 MECTa TOUEK, PaBHOYAAJICHHBIX OT 3aJJaHHON TOKH A(X4, V,4) ¥ TIPAMOU y =
d.

[TomrydyeHHOE ypaBHEHHE MIPUBECTH K MPOCTEUIIIEMY BUIY U IOCTPOUTH TpaduK KPUBOH.

3. 3aaHbl JBE CUCTEMBI JINHEWHBIX ypaBHEHUH. PemnTe nepByro cucremy meronom Kpamepa.
ITomy4yeHHBIN NpU pEelIEHUH NEPBOW CUCTEMBI pE3yJbTaT MPOBEPUTH C MTOMOINBID METOJA
oOpartHo# MaTpuIbl. BTopyto cuctemMy pemuTs ¢ momolnpio Metoza ["aycca.

3x1 + 2x2 - 1x3 = 11, 1x1 + 2x2 - 1x3 = 1,
4x1 - 1x2 + 4X3 = _10, 3X1 + 5x2 - 1X3 = 1,
1x1 + 3x2 - ZX3 =9 4‘X1 + 7x2 - ZX3 =2

4. Tanbl kKoopAuHATHI BepiiuH nupamuasl ABCD:
A(2; —=3; 1),B(6; 1; —1),C(4; 8;,—9), D(2; —1; 2).
Heob6xonumo:
- 3anucaTh BeKTopHE , AC, AD B OPTOHOPMAJIBHOM CHCTEME
{T, 7 I_c)} 1 HAWTH MOYJIH 9TUX BEKTOPOB.
- Haiitu yron mexny BeKTopaMu AB u AC.
- Haiitn npoekuio BekTopa AD na BEKTOD AB.
- Berancnuts miomans rpanu ABC.
- Haiitn o6bem nupamunst ABCD.

9]

. JlaHbI KOOPAMHATHI YETHIPEX TOUEK:

A(—=3; —=2; —4),B(—4; 2; —=7),C(5; 0; 3),M(—1; 3; 0).
Heobxomumo:
— CocTaBUTh ypaBHEHUE IJIOCKOCTH (), KOTOpasi MPOXOIUT 4epe3
Touku A, Bu C.
— CocTaBUTh KAHOHUYECKHUE YPaBHEHUS IPSIMOi, KOTOPast IPOXOAUT
yepes ToOuKy M nepneHauKyJIIpHO K TNIOCKOCTH (.
- HaiiTi Touku nepecedeHus NoayuyeHHOW NPSIMOH C MIIOCKOCTHIO
Y ¢ KOOpAUMHATHBIMU TuiockocTsiMu X0Y,X0Z, YOZ.
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— Haiitu paccrosinue ot Touku M 110 IIOCKOCTH Q.

6. Beraucnauts cneayrolue npeaessl (He mojiab3ysch npaBuiioM Jlonurans).

" x3—2x*+3 i x2+2 " 2x% —3x—2
*ow 4x2 + 3x + 2 xow 3x2 + 2x — 1 *52x2 + 3x + 10

. 3x*+8x+5 . Vx+4-1 2—+Vx-3
x>-13x%2 + 9x + 6 T2 9 =49

1 — cos4x sin3x 2
lim ————; im lim(1 + 4x)x
x—0 X x-0 tgz_x x-0
xX+2

I (x—l)
xl—rg x+ 3

7. Bamannyio QyHkimoo y = f(x) ucciaenoBath Ha HEMPEPHIBHOCTh M BBIACHUTH XapakTep
Touek pa3pbiBa. Crenarh cxeMaTudeckuit rpaduk

(x?, ecin x <0
Jt z 0<x<=
o flx) =182 M T=Y=7
= 42— o
f&) * 1, ecjii x> —
2
8. HaiiTu mepByt0 POU3BOIHYIO V', 3a/laHHBIX (YHKIIUIA:
y=2(3x3+4x2—x—2) y=x—ln(2+ex+2 e2x+ex+1)
15vx +1
y = arctg <M) i3+ 1 sin?3x
V2 y=sin 3 cos6bx
9. HaliTu nepByro NPOM3BOIHYIO V', 3aaHHBIX ()YHKIIUIA:
3t2+1
X = ,
(1/2)In(arctgx) y 3t3
y = (arctgx) & y=x-e :3
y = sin (? + t)

10. Hana ¢yHkums y = f(x) u ABa 3HA4YCHUs apryMeHTa x; M X,. HeoOxomammo HaiiTh
npuOIMKEHHOE 3HaYeHNE JaHHOW (PYHKIIUH NPU X = X, UCIIOJIb3YS €€ 3HAUCHHE MPH X = Xq
U 3aMeHss npupocT Ay ¢yHkimu y = f(Xx) cooTBETCTBYIOUMM JAuddepeHmaiom dy:

y = V/3x2 + 8x — 16; y = cos(x);
x; =4;x, =394 x, = 60°; x, = 63°.

11. BBIMOTHUTE TTOJTHOE UCCIIEIOBAHUE 3aIaHHBIX (DYHKIIUN U TIOCTPOUTH UX TPAPUKHU:
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y=— y=x3-3x*+3

12. Ucnonb3yst MeTo bl Au(PepeHInanbHOTO BHIYUCICHHUS, PEIINTh CIeAyIomue GU3nIecKre
3a/1a4u:

. t
1. [Ipu moAroToBKE K SK3aMEHY CTYJEHT 3a t JHEH u3ydyaer (m)-m

4acTh Kypca u 3a0biBaeT (o - t)-t0 yactb. CKOJBKO JAHEH HYXKHO MOTPATUTh Ha TOJTOTOBKY,
yTOOBI ObUTa M3yuyeHa MakcUMajbHas 4yacTh Kypca? PemuTs 3amauy mpu ycinoBuu, 4to k =
3a = 1/48.

2. Teno maccoit my = 3000 Kr nagaet ¢ BBICOTbl H METPOB U TEPSAET
Maccy (Cropaer) MpornopuroOHAIEHO BpeMeHH majieHus. KoaphuumeHT nponopuoHatbHOCTH
k = 100 kr/c. Cuuras, yto HauanpHasi ckopocth V; = 0, yckopenue g = 10 M/c, HaiiTu
HauOOJIBIIYI0 KUHETHYECKYIO SHEPruio Tena. Pemmts 3anady npu ycnosuu, uto H = 1805 m.

Kputepuu u 1kajia OlEHWBAHUS MO OIEHOYHOMY CPEJCTBY «WHIMBHIyaJIbHBIC
3aIaHUSD»

Hlkana OLICHUBAHUS Kpurepuii orieHuBanus
(nHTEpBa) OAIIIOB)
3aureHo [TpaBunbHo pemensl 90-100% 3ananuit
He 3aureno [IpaBmibHO peniensl MeHee 90% 3amanuii

O1eHOYHBIC CPECTBA JIJIS IPOMEKYTOYHOM aTTECTAlUHU (3a4eT)

3a4€T BBICTABJISAETCS MPU YCIOBUM BBINOJHEHUS CTYJIEHTOM BCEX MEPOIPHUATHIA
TEKYILETO KOHTPOJIS C MOJIOKUTEIBHBIM PE3YIbTaTOM
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JInct n3MeHeHu U JOIOJIHEHUN

/o

Bunsl nononnennii u
N3MEHEHUH

JlaTa 1 HOMep IIPOTOKOIa
3aceanus Kadeapsl
(xadenp), Ha KOTOPOM
OBUIN PacCMOTPEHBI U
0J100peHbI U3MEHEHUS U
JIOTIOJTHEHHSI

[Toammcs (¢
pactppoBKOH)
3aBeyIONIero Kadeapoi
(3aBemyronux Kadempamu)
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