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Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus
HAaVMEHOBAHME | MHAMKATOPA JOCTHKECHUS
KOMITETCHIIMH KOMIIETCHITUHT

1. YK-1 VK-1.1 Bemonuser 3HAHHA: 3HACT MEXaHNU3Mbl 1 METOINKH IIOMCKA,

Cnocoben ITOMCK HEOOXOMMMOM JIJIsl |aHaIKM3a U CUHTEe3a HH(GOpMaIUK, BKIIOYAIOIINe

OCYIIECTBIIATh  |pEIICHUS TIOCTABIEHHON |CUCTEMHBII MOAX0 B 001acTH 00pa30BaHuUs

IIOMCK, 3aga4un I/IH(bopMaHI/H/I, e€ |YMeHHus: YMCCT aHAJIM3UPOBATh U BBIACIIITD 0a3oBbIe

KPUTHYECKHIA KPUTUYECKUI aHAIIN3, COCTABJISIOLIME TTOCTaBICHHBIX 33/1a4 OCYIIECTBIATh

aHAJIN3 U CUHTE3 |00001eHE U HAaBBIKM: BJIQJICET METOJAMU METOIAMU

uHOpMaMU, |OpEeACTaBICHHE Ha YCTaHOBJICHUS! TPUYUHHO-CJICICTBEHHBIX CBSI3EH U

IIPUMCHATH OCHOBE 3HaHHUHU OIIPCACIICHU Hau0oJsee 3HAUUMBIX Cpean HUX B

CHUCTEMHBIN €CTECTBEHHO-HAaYYHBIX pEIICHNH TIOCTABJICHHBIX 3a/a4

MOAXO0M 151 JUCUHUIUIH U

peteHus COBPEMEHHBIX

MOCTaBIEHHBIX |MH(POPMAIIMOHHBIX

3a71a4 TEXHOJIOTHI
YK-1.2 3HAHUA: 3HACT METOJAMKHU II0OCTAHOBKHU LIEIU U
CucremaTuzupyer CIOCOOBI €€ IOCTHKEHUS, HAyYHOE MPEICTABIICHUE O
00HApPYKEHHYIO pe3ynbTaTax 00padoTku nHPOpMaIUU
UH(pOPMAILIHIO, YMEHHsI: YMEET HAXOAUTh U KPUTHUECKU

MOJTyYEHHYIO U3 Pa3HBIX
HUCTOYHUKOB, B
COOTBETCTBUH C
TpeOOBaHUSIMU U
YCIIOBUSIMU 3371291

aHATM3UPOBATH HHPOPMAIINIO, HEOOXOAUMYIO IS
peleHns TOCTaBJICHHOM 3a/1auu

HABBIKHU: BJaJIeeT MEXaHU3MAMHU MTOMCKA
nH(opMaIuu, B TOM YUCIie C MPUMEHEHUE
COBpPEMEHHBIX UH(OPMAITMOHHBIX U
KOMMYHUKAI[MOHHBIX TEXHOJIOTUI

VYK-1.3 Beibupaer
ONTUMAJIbHBIA BapUAHT
pelieHus 3a1a4u,
apryMeHTHpYs CBOH
BBIOOD

3HAHUSI: 3HAeT UCTOYHUKHU UHOpMaLu, TpeOyeMon
JUISL pEIIEHUs TOCTAaBJIEHHON 3a/1a4uu

YMeHHSI: YMEET UCIOIb30BATh PA3JINYHbIE THIIbI
MTOMCKOBBIX 3alIPOCOB, pacCMaTpPUBaTh X
BO3MO>KHBIE JIOCTOMHCTBA ¥ HEIOCTATKH

HaBBIKH: BIIAJICET CIIOCOOHOCTHIO MOUCKA
UH(OPMAaLIKK 7S peIlIeHHs] TOCTABICHHOM 3ajauu 110
pa3IMYHbBIM THUIIAM 3alIPOCOB

VYK-1.4 PazpabatbiBaeT
BapUaHTHI PEIICHUS
po0JIEMHON cUTYyalllH
Ha OCHOBE CHCTEMHOI'0
nmoaxoJaa U KpUTHYECKOTO
aHaJn3a JI0CTYIHBIX
HNCTOYHUKOB

3HAHMS: 3HAET BO3MOYKHBIE BAPUAHTHI PEIICHUS
THUNHWYHBIX 3a7a4

YMeHHsI: yMeeT 000CHOBBIBATh BApUAHTHI PELICHUI
ITOCTaBJIEHHBIX 3a/1a4

HABBIKH: BJIAJI€ET CIOCOOHOCTBIO MpeAIaraTh
BAPUAHTHI PEIIECHUS [TOCTAaBICHHOM 3aa4H
HEJOCTaTKU




VYK-1.5 ®opmynupyeT 1 |3HAHHS: 3HAET OCHOBHBIE pa3inyuus Mexay GakTamu,
apryMEHTHPYET BBIBOABI |MHEHUSIMHU, MHTEPIPETALMSIMU U OLIEHKaMU

¥l CY’KJICHHUS, B TOM YHUCJIe |YMEHHsi: yMeeT (JOPMHUPOBATh COOCTBEHHOE MHEHHUE
C IPMMEHEHUEM 0 (hakTax, MHEHHUSX, MHTEPIPETALUAX U OLIEHKAX
dunocodckoro uH(popManuu

IOHATUHHOrO annapara |HABBIKH: BIAJEET CHOCOOHOCTBIO (POPMHUPOBATE U
apryMEeHTHPOBATh CBOU BBIBOJIbI U TOUKY 3PEHUS

Pazpen 2. MECTO JUCHUIUIMHBI B CTPYKTYPE OITOIT

Hucuurnnuna oTHOcUTCA K 00s3aTenbHor yactu OITOIL.

JucuuniuHa sBiseTcst 00s13aTeNIbHOM

Js  mponomkeHust  (popMHpOBaHUS — 3aSABICHHBIX ~ KOMIIETEHIIMH  HEOOXOIMMBI  3HAHHS
npeamecTByromux auciumini: Ounocodus (YK-1), Mapopmarmonnsie Texuonoruu (YK-1)
W3ywyaemass IUCHUIUIMHA SIBIIICTCS OCHOBOH IS TMPOJOJDKCHHS (OPMUPOBAHUS YKa3aHHBIX
KOMIETEHIIMA B CIEAYIOMMX AUCUUILINHAX: OCHOBBI TE€XHOJIOTMYECKOTO MPEANPUHUMATEIbCTBA
(YK-1); rocymapcTBeHHOW HUTOTOBOW arrecTanmuud B ¢opMe: BBIMOTHEHHWE W 3alIWTa BBITYCKHON
KBaarpuKanroHHoi padots (YK-1)

Pazzen 3. OIIMCAHUE OBPA30BATEJILHBIX TEXHOJIOI' M1

Jnis dopmupoBaHus 3asBICHHBIX KOMIIETEHLUN HMCIIOJIB3YIOTCS METOAO0JIOIMYECKHE TEXHOJIOTUH,
peanu3yromue AeATEIbHOCTHBIA, JIMYHOCTHO-OPUEHTUPOBAHHBIM, IPAKTHUKO-OPUEHTUPOBAHHBIN
MOAXO/BI.

OCHOBHBIMU CTPAaTETMYECKUMHU TEXHOJOTHSAMH SBIIIOTCS: JIEKLIMOHHBIE 3aHATHS, NPAKTHYECKHE
3aHATHS, UCCIIE0BATEIBCKUE

Ha nocTmxkeHnMe KOHKPETHBIX ILieneil OoOydeHHUs HalpaBieHbl IPHUMEHsEMble TaKTUYECKHE
TEXHOJIOTMM: 3aJJaHus, KIJACCUYECKas JIEKIIMS

Paznen 4. COAEPXXAHUE JUCHUITJIMHBI

1 cemecTp

KonuuectBo | DopMupyemsbie
4acoB KOMITETCHIIUH

Bunnl u TeMEbI 3aHATHH

Paznen 1. DaeMeHTHl JHHEHHOH aJreopbl 26 VK-1

Jlexums. Ne 1. Benenue B kypc matemaTuku. Matpuia, ee 2
pa3mep. KBanpaTHast MaTpuiia, OCHOBHbIE MOHATHUSA (TIOPSIIOK,
eMHUYHAs MaTpULla, HEBBIPOXKACHHAS, TPEYToyibHasl). PaBeHCTBO
MAaTpHll, CII0)KEHUE MaTPHUIL, CBOMCTBA. Y MHOKEHUE MAaTPUIIbl HA
ymcio, ceoicTra. [IpousBenenue marpuil, ceoiictBa. OOpaTHas
MaTpHlla, TEOPEMA CYILIECTBOBAHUS, TEOPEMA €JUHCTBEHHOCTH.
Panr maTpusl.

Omnpenenurenu 2-ro u 3-ro nopsaka. MuHopsl. Anredpanyeckue
JoTIoTHEeHUs. PasznokeHue onpeneauTens no 31eMeHTaM epBoi
ctpoku. Onpenenureny n-ro nopsaka. OCHOBHbIE CBOMCTBA
onpeaenutenei. Teopema o pa3noKeHUU ONPEAECTUTENS TTO
3JIEMEHTaM MPOU3BOIBHOTO psifa. Teopema 00 aHHYIHMPOBAHUU
ONPEACITUTENS.

CamocrosrenbHas padora. Ne 1. Onpeaenurenu, uX CBOMCTBA. 2
BrIancneHnne onpeaennuTesneii.




CamocrositenbHas padbora. Ne 2. BeraucieHue onpeneTuTenei.
Pemrenue cucreM nTMHEHHBIX ypaBHEHUI MeTogoM Kpamepa.

CamocrositenbHas padora. Ne 3. CucreMbl JIMHEHHBIX YPAaBHCHHH,
OCHOBHBIE MOHATHUS (PEIICHHE, COBMECTHBIE, HECOBMECTHBIE,
orpeziesieHHbIE, HEOIIpeIeTICHHbIE, OJJTHOPO/IHbIE, HEOITHOPOAHDIE).
[TpaBuno Kpamepa, teopema Kpamepa. MaTpuunas 3anuch u
peleHre B MaTpuYHON (hopMe CUCTEM JTMHEHHBIX YPaBHEHUU.
Teopema Kponekepa-Karnennu. Pemienre npon3BOJIbHBIX CUCTEM
JIMHEWHBIX YpaBHeHUH MeTo/10M ["aycca. Y cinoBue cynecTBoBaHUs
HETPUBUAIBHOTO PEIICHUS OJTHOPOJHON CHCTEMBI.

CamocrositensHas padora. Ne 4. Matpuiipl, ASHCTBUS HaJl HUMHU.
OOpatHas marpuua. Pemenue cucreM TMHEWHBIX ypaBHEHUN
MaTPUYHBIM METOIOM.

CamocTosrenpHas padora. Ne 5. HccieoBaHue CUCTEM JTHHEHHBIX
YpaBHEHUI HA COBMECTHOCTb. PelieHre cuctemM JIMHEeHHBIX
ypaBHeHHI MeTooM [ 'aycca.

3aaHus 111 CaMOCTOSITEIIbHOM padOThI, B TOM YHCJIE BBIMOJHEHUE
KP

W3ydeHne KOHCIIEKTOB M YUeOHOM TUTepaTyphl MO TeMe JeKIuu No
1, MOATrOTOBKA K MPAKTUYECKON paboTe HA TEMY: OTIPEIETUTENH, UX
cBoicTBa. Brruncnenue onpenenureneid. Pernenune cucrtem
JIMHENHBIX ypaBHeHUN MeToaoM Kpamepa.

Martpuiel, nefictBust Hax HuMu. OOpaTHas mMaTpuia. Pemenne
CHCTEM JINHEWHBIX YPABHEHU MAaTPUUHBIM METOJOM.
HccnenoBanue cuCTeM JIMHEMHBIX YPABHEHHU HA COBMECTHOCTb.
Pemenne cucreM TMHEHMHBIX YpaBHEHHI MeToioM I'aycca.
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Pa3nea 2. JjaeMeHTbl BEKTOPHOH ajaredopbl

24

Jlekius. Ne 2. CkanspHble U BEKTOpHBIE (PU3NYECKHE BETUIHHBI
(cxopocTh, yckopeHue). BekTopbl, OCHOBHBIE MOHSTHS. PaBeHCTBO
BEKTOpOB. JIMHEIHbIE onepalu ¢ BEeKTopamu, cBoiictBa. Opt
BekTopa. Teopema (Ipr3HAK KOJUTMHEAPHOCTH BEKTOPOB B
reoMeTrpuueckoit popme). [Ipoekiust ToUky, BEKTOpa Ha OCh.
Cocrasisitomias BekTopa. OCHOBHBIE TEOPEMBI O MPOEKIIUX.
[IpssMmoyronbHas cuctema KoopanHat. KoopanHAThl TOUKH U
BeKTOpa. JleicTBHS HaJ BEKTOpaMH, 3aIaHHBIMUA CBOMMU
KOOPJIMHATAMMU: YCIOBUE PABEHCTBA, JIMHEIHBIE ONepaliu, MprU3HaK
KOJUJTMHEapHOCTH. Pa3nokeHne BeKTOpa Ha COCTaBIISIONIUE 110 OCSIM
KoopauHat. Moaynb BekTopa. Jlenenue oTpe3ka B JaHHOM
oTHomeHnu. CKasIpHOE TTPOU3BEIEHNE BEKTOPOB, €T0 CBOMCTBA,
3aMuch B KOOPIUHATHON (hopMe, HEKOTOPBIE MPUITOKESHHS
CKAJIIPHOTO TIpou3BeieHus. Hampasisitonre KOCUHYChI BEKTOPA.

CamocTtosrenpHas padora. Ne 6. JIuHelHbIe onepanuy Hajl
BEKTOPAMHU B T€EOMETPUUECKON (hopMme.

[Ipaktuueckoe 3anstue. Ne 1. JluHelHble onepanuu HaJl
BEKTOpaMHU B KoopauHaTHOU (opme. CkansipHOE IPOU3BEIEHUE
BEKTOPOB. IIpHIoKeHUs CKaJISIPHOTO IIPOU3BEJICHHUS BEKTOPOB.

CamocTosrenbHas pabora. Ne 7. BekropHoe npou3BeeHIe
BEKTOPOB U €TI0 CBOWCTBA. BhIpaxkeHNe BEKTOPHOTO IPOU3BEACHHUS
yepes KoopauHaThl. HekoTopble mpuiioKeHus: BEKTOPHOTO
npousBesneHuss. CMenIaHHoe NPOU3BEEHUE BEKTOPOB, €r0
reoMeTpuyeckuii cMbici. CBOMCTBA CMENIAHHOTO TPOU3BEACHUS

BCKTOPOB. BBIpa)KGHI/Ie CMCHIAHHOT'O ITPOU3BCACHU BEKTOPOB
ufsnenr

YK-1




KOOpJAWHATBI, HCKOTOPBIC NPHUIJIOKCHNA CMCIUIAHHOT' O

3agaHus U1 CAaMOCTOSTENIbHONU PabOThI, B TOM YHCIIE BBHITIOJTHEHUE
KP

W3yueHne KOHCIIEKTOB M y4eOHOM IUTEpaTyphl O TeMe JeKIHH Ne
2, MOArOTOBKA K MPAaKTUYECKOM paboTe Ha TeMy: JTMHEHHbIE
OTepalyy HaJ BEKTOPAMHU B TE€OMETPUUIECKOH Gopme.

JluHeliHble onepaluy Hajl BEKTOPaMU B KOOPJUHATHON (opMe.
CkansipHO€ ITpou3BeIeHNE BEKTOPOB. [Ipuioxkenus ckaasipHoro
IIPOU3BENICHUS BEKTOPOB.

BexTopHoe u cmemanHoe pousBeaeHUs BEKTopoB. [Ipuioxkenus
BEKTOPHOI'O M CMEIIAHHOIO NNPOU3BEACHUS BEKTOPOB.

10

Pa3znen 3. AHajnuTHYecKasi TeOMeTPHsI HA IUIOCKOCTH U B
MPOCTPAHCTBE

26

Jlexuus. Ne 3. IIpenmer ananuTuueckoi reomeTpuu. JInHnn Ha
IUIOCKOCTH U UX YpaBHEHHUs. [|B€ OCHOBHBIE 3a/Ja4l aHAIIUTUYECKON
reomeTpud. [lonspHbIE KOOPIMHATHI HA IUIOCKOCTU U UX CBS3b C
nexaproBbiMH. [IpeoOpa3oBanue cucTeMbl KOOPHHAT:
NapasulesibHbIA IEPEHOC OCEN KOOPAMHAT, IIOBOPOT OCEM
koopauHar. [Ipsmas Ha miockocTu. YpaBHEHUE NpsAMOi,
IIPOXOSIIEH Yyepe3 JaHHYI0 TOUKY B JAHHOM HallpaBJICHUU.
VYpaBHeHHE NPSIMOIl ¢ HOPMAJILHBIM BEKTOPOM M TOUKOi#. Ob11ee
yYpaBHEHUE IIPSIMOM Ha INIOCKOCTH U €r0 YaCTHBIE CIIy4au.
YpaBHeHHE NPSIMOIi ¢ YriI0oBBIM K03(h(PULIMEHTOM U HayaabHON
opauHaTtoi. ['eomeTpudecknii cMpIci K03 puneHToB.

VYpaBHEHHE MIPSIMOM, IPOXOSAIIEH Yepe3 IBE NaHHbIE TOUKH.
YpaBHeHHe NpsAMON B 0Tpe3Kax. [lossipHoe ypaBHEHHE NPSIMON.
HopManbHoe ypaBHEHUE NPAMOM. YTOI MEKIY NIPSIMBIMU, YCIOBHS
MapaJUIEIbHOCTH U MEPIICHINKYIAPHOCTH NPAMBIX. PaccTostHuE OT
TOYKH 0 OPSIMOH.

CamocrosrenbHas padora. Ne 8. TlonsipHble KOOpAMHATHI HA
IUIOCKOCTH U UX CBSA3b C JIeKapToBbIMU. [IpeoOpa3zoBaHue crucTeMbl
koopauHaT. IlpssmMast Ha IOCKOCTH.

CamocrosrenbHas padora. Ne 9. Kpusbsle BTOporo nopsjaka Ha
m10ckocTH. OKpYKHOCTb, JUIUIIC, TUiepOoIia u mapadosa Kak
TEOMETPUUYECKHE MECTA TOUEK Ha MIOCcKocTH. KaHOHMYeckue
ypaBHeHusa. Cummerpusi. UccnenoBanue Gopmbl. DKCIIEHTPUCHUTET.
Oob11ee ypaBHEHHE JIMHUN BTOPOTO MOPSIKA.

CamocrosrenbHas pabora. Ne 10. [ToBepXHOCTb U €€ ypaBHEHHE.
YpaBHEHMS IMHUY B IPOCTPAHCTBE. Y paBHEHMS INIOCKOCTH B
IPOCTPAHCTBE: YPABHEHUE INIOCKOCTH, IIPOXOIALIEH Yepe3 TaHHYIO
TOYKY MEPIEHANKYISIPHO JAHHOMY BEKTOPY; 00lllee ypaBHEHHE
IUIOCKOCTH; YPaBHEHHE IJI0CKOCTH, MPOXO/SIIEH yepe3 TpU JaHHbIE
TOYKH; YPaBHEHHE IIJIOCKOCTH B OTPE3KaxX; HOPMAJILHOE YpaBHEHUE
IUIOCKOCTH. YTOJI MEXIy ABYMS INIOCKOCTSIMH. Y CIIOBUS
NapauIeIbHOCTH U NEPIEHANKYIIPHOCTH IBYX IIJIOCKOCTEH.
PaccTosiHME OT TOYKH JI0 TJIOCKOCTH.

CamocrosrenbHas padora. Ne 11. YpaBHeHHUs IUIOCKOCTH B
npoctpadcTie. ITnmockocTs. OCHOBHBIE 3aJIaUH.

CamocrosrenbHas padora. Ne 12. YpaBHeHus npsmoii B
MIPOCTPAHCTBE: BEKTOPHOE ypaBHEHUE MPSAMOIl; mapaMeTpuyecKue
YPaBHEHHUS MIPSIMO; KAHOHUYECKHUE YPaBHEHHUS IIPSIMOM; ypaBHEHHE
MPSIMOI B TIPOCTPAHCTBE, TPOXOISIICH Yepe3 ABE TOUKH; OOITHE

VYK-1




ypaBHeHus npsamoil. [Ipsmas nuaus B npoctpancTBe. OCHOBHbBIE
3a/1a4M: Yrojia MEeXAy ABYMsl IPSMBIMM; YCJIOBUS ApAJUIEIbHOCTH U
NEPHEHANKYJIIPHOCTH IPSIMBIX; YCIOBHE, IIPU KOTOPOM JBE
IIPSIMBIE JIEXKAT B OJHOM IIIIOCKOCTH. [IpsAMast ¥ IIIOCKOCTh B
npoctpaHcTBe. OCHOBHBIE 3aJJa4M: YroJl MEKIY NPAMOU U
IJIOCKOCTBIO; YCIOBUS MAPAJLIEIbHOCTH U IEPIEHANKYIISIPHOCTH
IPSIMOM M IJIOCKOCTH; IIEPECEUECHHE MPSIMOU € MIIOCKOCTHIO;
YCJIOBUE NPUHAJIEKHOCTU NPSIMON IJIOCKOCTH.

3agaHus Ui CaMOCTOSITENIbHONW pabOThl, B TOM YHUCJIE BBIIIOJIHEHUE
KP

N3yueHre KOHCIIEKTOB U y4eOHO IuTeparypsl o TeMe JeKIuH Ne
3; MOATrOTOBKA K MPAKTUYECKOH paboTe Ha TeMy: MOJISIPHbIC
KOOpJMHATHI Ha IIJIOCKOCTU U UX CBA3b C JCKAPTOBBIMH.
[TpeoOpa3zoBanue cucremsl KoopAuHAT. [Ipsmas Ha IOCKOCTH.
[Tpsimast muHus Ha mockoctu. OCHOBHBIE 3a1auu. KpuBble BTOpOro
NOpsAJKa Ha MIIOCKOCTU. OKPYKHOCTD, JJIIUIIC, TUIepOosa 1
napa6ona. Kanonnueckue ypasuenus. Cummerpus. Mccnenoanue
¢dopMbl. DxcrieHTpucuTer. O0IIee ypaBHEHUE JIMHUN BTOPOTO
HOPsAJKA.

VYpaBHeHUs MII0CKOCTU B ITpocTpancTBe. IlnockocTs. OcHOBHBIE
3aJ1a4H.

VYpaBHeHus npsaMoi B npoctpancTse. [Ipsmas inHus B
npocrtpancTse. OcCHOBHBIE 3a1auu. [IpsiMas u I0CKOCTH B
npoctpanctBe. OcCHOBHBIE 331auu. L{ununapudyeckue noBepXHOCTH.
IToBepxHocTHu BpaeHus. Konnueckne noBepxXHOCTH.
KanoHndeckue ypaBHEHUSI TOBEPXHOCTEN BTOPOT0 HOPSIIIKA.
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Pa3zgen 4. BBeaenne B MareMaTHYeCKHHA aHAJIU3

26

CamocrositenbHas padborta. Ne 13, [leficTBUTENbHBIE YHCIIA.
ApudmeTndeckre onepanuy HaJl BEIIECTBEHHBIMU YUCIaMH U UX
ynopsnodeHue. HempepbIBHOCT MHOKECTBA BEIIECTBEHHBIX YUCEN.
OrpaHu4eHHbIE YUCIOBbIE MHOXKECTBA, MAKCUMYMBbI, MUHUMYMBI.
CI/IMBOJ'IBI MaTeMaTquCKOﬁ JIOTUKH, UX UCIIOJIB30BaHUC. LII/IC.]'IOBafI
noclneaoBaTenbHOCTh. Onpesenenue, CrnocoObl 3a/1aHus,
apI/I(l)MeTI/I‘IGCKI/Ie I[CI\/’ICTBI/ISI, OFpaHI/I‘IeHHI)Ie nu HGOFpaHI/I'-IeHHBIG
YHCJIOBBIC TTOC/IEI0BATEALHOCTH. AOCOIIIOTHAS BEIMYMHA
I[efICTBHTeﬂbHOFO qucia. HOCTOHHHBIG u HepeMeHHI)Ie BCJIIMYHUHEI.
YucnoBble TPOMEXYTKU (KOHEUHbIE U OECKOHEUHBIE). beckoHeuHO
MaJible M1 OECKOHEYHO OOJIBIIHE MOCIIE0BATEIILHOCTH
oTpesieNieHus] U KX OCHOBHBIE CBOMCTBa. CXoasuecs
ocJieI0BaTeIbHOCTH. [Ipeien YrcioBoi MocIe0BaTeILHOCTH.
MOHOTOHHBIE ITOCIE0BATEIbHOCTH.

[TpakTrueckoe 3ausTue. Ne 2. dOyHKINH, CIOCOOBI UX 3aJaHUS.
Knaccugukarus Gynkiuii. OCHOBHBIE dlIeMEHTapHbIe ()YHKIIHH.
[Tpocreiimue GyHKIIMOHATBHBIE 3aBUCUMOCTH (TIpsiMast
NpONOPLHOHATIbHAL, IMHEHAsA, 00paTHAast MPONOPIMOHAIbHAS,
KBaspaTuyHas). beckoneuyHo Masble QYHKIIMU U UX CBOMCTBA.
[Tpenen ¢pyHKIMHU B TOUKE (UE€pe3 ACUMITOTHUECKOE BBIPAKEHUE).
OcHoBHbIe TeOpeMbl 0 mipesenax. CinoxxHas GYHKIUS U ee Tpeied.
[TepBbIii 1 BTOpO# 3amMeuaTenbHble npeaensl. [Ipenen pyHkmm.
OIHOCTOPOHHHE MPEJIETEL.

CamocrosrtenbHas padora. Ne 14. dynkuus, o01acth
orpezieNieHns1, 001acTh 3HaUeHUH QYHKIMH. YeTHOCTh, HEYETHOCTb,
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nepuoau4HocTh pyHkuuu. [lonsrue npenena GpyHkuuu. Packpeitue
HeonpeaeaeHHocTel. [lepBblii 1 BTOPOM 3aMedaTelIbHbIE IIPEIEIIbL.

CamocrositenbHas padora. Ne 15. HenpepbsiBHOCTE GyHKIIUM B
TOYKE. ACUMIITOTUYECKOE BBIPAKEHUE /ISl HEMPEPHIBHON (PYHKIIHH
B MaJIOM OKpeCTHOCTH TOukH. CBOMCTBA (DYHKIIMI, HEPEPHIBHBIX B
Touke. HempepsiBHOCTH cltoskHOM (hyHKIIMU. HenpeprIBHOCTD
aMeMeHTapHbIX QyHKuMi. Touku pa3pbiBa QyHKIUHU, UX
kiaccugukanus. CBoicTBa QyHKIIHIA, HEPEPHIBHBIX Ha OTPE3KeE.
O6parnas ¢pyaknus. HempepsBHOCTh 00paTHON (DyHKIIHH.
beckoneuno 6onbmiast GpyHkiust. TeopeMbl 0 CBI3M OECKOHEYHO
OoJbI10# 1 OeckoHeuHO Mayion (hyHKIHH. BeprukanpHas
acumnTora rpaduka QyHKIUU. [ Opu30HTANIBHAS ACHMIITOTA
rpaduka pynkuuu. HakjoHHbIE aCHMIITOTHI, HEOOXOAUMOE U
JOCTAaTOYHOE YCIIOBHA UX cyliecTBoBaHMs. CpaBHEHNE OECKOHEYHO
ManbiX QyHKuuid. CBOHCTBA 9KBUBAJICHTHBIX OECKOHEUHO MaJIbIX.
Tabmuia S5KBUBaJICHTHBIX OECKOHEUHO MaJbIX. Teopema o
€MHCTBEHHOCTH IJIaBHOW YacTu cTeneHHoro Buaa. [lopsamox
OCCKOHEYHO MajIol. ATIIIPOKCUMAITUST OECKOHEYHO MaJIOH
cTeleHHON G YHKIIUEN.

3ananus A CaMOCTOSITENIbHOM paboOThI, B TOM YHUCIIE BHITIOJTHEHHE
KP

[ToaroroBka K MpakTU4eckoi paboTe Ha TEMY: YHCIIOBas
nocienoBarenbHOCTh. CriocoObl 3ajaHus, apu(METHIECKIE
NENCTBUS, OTPaHUYCHHbBIE U HEOTPAaHHUUEHHBIE YUCIIOBBIC
MOCJIEIOBATEILHOCTH. AOCOTIOTHAS BEIMYMHA ACHCTBUTEIHLHOTO
yrcna. Cxopsmuecs mocneaoBatenbHocT. [Ipeaen uncnoBoit
MIOCJIEIOBATEIHHOCTH.

OyHKIH, 00J1aCTh ONpeieeH s, 00JIacTh 3HAUCHUN () YHKITUH.
[Ipenen dynkuuu. Packpeitie Heonpeaenennoctei. [lepBriii u
BTOPOI 3aMeydaTenbHbIe TIPEIEIbI.

HernpepbIBHOCTH (DYVHKITUHU B TOYKE, TOYKH Pa3phIBa.

12

Paznen S. IuddepenunanbHoe ucuucjieHue GyHKUHU OIHOMI
nepeMeHHOH

28

Jlextus. Ne 4. JIuneliHas anmpokcuManus (JIMHeapu3aimsi)
(GyHKIIMM B OKpecTHOCTH Touku. Onpenenenne
muddepentmpyemoit pynkuuu. [pupamenue QyHKImu u
nuddepenmman. Cesazb Mexay 1udhepeHIInpyeMOCThIO
HenpepbIBHOCTHIO PyHKIUU. [Ipon3BoaHas pyHKINH, ee
MPUKIIATHOM CMBICIT B PA3IMUHBIX 3a7auax. AJTOPUTM HaXOXIACHUS
muddepeHimana u Npou3BoJHON. CBA3b MEXKIY

1 depeHIMPYyeMOCThIO QYHKIIUH U CYILIECTBOBAaHUEM Y Hee
npou3BoHON. Juddepeniman He3aBUCUMON IEPEMEHHOI.
[TpousBoaHas kak oTHoueHue quddepenunanos. [lonsTue
KacaTeJIbHOM K KpUBOW. ['eoMeTprUuecKHii CMBICI IIPOU3BOAHON U
nuddepennuana. YpaBHeHne KacaTeIbHOW U HOpMaJU K TpaduKy
dyukmuy. Tabnuia npon3BOIHbIX.

CamocrosrenbHas pabora. Ne 16. [IpousBonnas u nuddepenunan
CYMMBI, IPOMU3BEIeHUS, yacTHOro pyHKIMii. [IponsBoaHas u
nuddepennuan ciaoxxuon GpyHkuun. UHBapruaHTHOCTH (DOPMBI
neporo nuddepeniuana. [IponszBonnas oOpaTHON QYHKIUH.
Jlorapudmudeckas npousBoaHas. Meto torapugmMuIecKoro
muddepentmpoBanus. JJuddepenrpoBanne HeIBHOM QyHKIHH.
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[IpumeHneHne TUHEHHON anmpoKCUMAaIui QYHKIIHNH K
pUOIKEHHBIM BhIYHCIIieHUsIM. [Ipon3Boanbie v qud hepeHIIrabI
BBICIIUX MOPSAKOB. OU3NYECKUI CMBICI TPOU3BOIHOM BTOPOTO
nopsinka. Jluddepenuporanue GyHKIHHA, 3aTaHHBIX
apaMeTPUUECKU.

[TpakTueckoe 3anstue. Ne 3. Teopema @epma. Teopemst Poins,
Jlarpanxa u Ko, ux reomerpuyeckuii cmoici. IIpaBuiio
Jlonuraind. PackpeiTue HeonpeneneHHocre. Bozpacraromas u
yObIBatomas GyHkiuu. JloctaTouHblii MpU3HAK BO3pacTaHuUs,
yObIBaHUs, MOCTOSTHCTBA (pyHKIMU. TOUKM IKCTpeMyMa QyHKITHH.
HeobOxoaumelii mpu3Hak skcTpeMyma. [lepBriii 1 BTopoit
JIOCTaTOYHBIC IPU3HAKH HKCTpEeMyMa (YHKIIUU.

CamocrostensHas padora. Ne 17.  Iuddepenunan GyHKIUHA U €T0
MCIIOJIb30BaHUE JUIsl MPUOIMKEHHBIX BbrancieHui. [IpaBuio
JlonuTasns. ®u3nueckuil ¥ TeOMETPUUYECKUN CMBICI POU3BOHOM.
YpaBHeHHE KacaTeNbHOW U HOpMaiI. VIHTepBaiibl MOHOTOHHOCTH
byskun. Touku sKkcTpeMyMa. BoIMykiiocTh, BOTHYTOCTh Ipaduka
¢ynkuuu. Toukn nepernba. IlonHoe nccnenoBanue GpyHKIHHA,
noctpoenue rpadpukoB. Hawubomnblee 1 HauMeHbIlIEe 3HAYCHUS
(GYHKIMM HAa OTPE3KE, AITOPUTM HAXOXKICHUSI.

3agaHus Ui CaMOCTOSITENIbHONW pabOThl, B TOM YHCIIE BBIIIOJIHEHUE
KP

N3yueHne KOHCIIEKTOB U y4eOHO IuTeparypsl o TemMe JeKIuu Ne
4; IOAroTOBKA K IPAKTHUYECKOM paboTe HA TEMY: TEXHUKA
muddepentmpoBanus. Juddeperumponanue caoKHOW QyHKINU.
JuddepenunpoBanue aaredpanyeckux, TPUrOHOMETPUUYECKHUX,
00paTHBIX TPUTOHOMETPHUECKUX, TIOKA3aTEIbHBIX U
Jorapu(pMUUECKUX QYHKIIHH.

Jlorapudpmuueckoe auddepenunposanue. Auddepenunpopanue
(GyHKIMH, 3a1aHHBIX HESIBHO U NapaMmerpudecku. [IponsBoaHbie
BBICHIMX MOPSIJIKOB.

Juddepenunan GyHKIIMHU U €r0 UCTIOIb30BAHUE [T
npuOsmKeHHbIX BerunciaeHui. [Ipasuio Jlonurans. @usndeckuit u
T€OMETPUYECKUI CMBICIT TPOU3BOAHON. Y paBHEHHE KacaTeIbHON 1
HopMaii. VIHTepBanbl MOHOTOHHOCTH (QYHKIUH. Touku
sKCTpeMyMa. BrinykinocTs, BOTHYTOCTh rpaduka GyHKuu. Touku
neperuoa.

ITonnoe ucciegoBanrie PyHKIMH, MOCTPOEHHUE TPA(PUKOB.

12

Wnas xoHTakTHas paboTa: BBIMOJIHEHHE KOHTPOIbHON padoThl,
KOHCYJIbTAIIUU

2 cemecTp

Buasl 1 TeMblI 3aHATHH

KommuectBo
4acoB

dopmupyemsbie
KOMIIETCHIIUU

Pa3zgen 6. KoMmiekcHBIE 4UCIA

20

CamocrosrenbHas padora. Ne 1. KomrmuiekcHble uncina,
apudmeTnyecKkre AeUCcTBUS HaJl KOMIUIEKCHBIMH YUCIIaMU B
anreOpanyeckoit popme. M300parkeHre KOMIUIEKCHBIX YUCEN Ha
IUIOCKOCTH (TOYE€YHasi U BEKTOpHAsi MHTepIpeTaiys). Moayis u
apryMeHT KOMIUIEKCHOTO 4yKcia. TpuroHomerpudeckas Gopma
KOMIIJIEKCHOT'O YHCJIA. Y MHOXKEHHUE U JAETICHUE KOMITJIEKCHBIX YHCE
B TPUTOHOMETPUYECKOH (popMe U UX reoMeTprudecKas
uHTepnpeTanus. Bo3senenue B creneHb. M3BnedeHne KopHs U3

10
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KOMIIJIEKCHOT'O YHCJIa B TPUTOHOMETPUYECKOH opMe.
I'eoMeTpUYECKUI CMBICI ONIepalliy U3BJICUYECHUS KOPHS.

3ananus A CaMOCTOSITENIbHOM pabOoThI, B TOM YHUCIIE BHITIOJIHEHHE
KP
H3ydeHre KOHCIIEKTOB U yueOHOM JUTepaTyphl IO TEME.

10

Pazgen 7. UuterpasbHoe ucuuciaenue. HeompeneneHublii
HHTErpaJ

64

Jlexmms. Ne 1. TlepBoobOpasHas dyHkuus. Teopema o pa3HOCTH

IBYX nepBooOpa3HbIx. HeonpeaeneHHbIil HHTETpajl U ero CBOMCTBA.

Tabnuna npoctedmx nHTErpayioB. MIHBapraHTHOCTH BUJA
MHTErpajia oT BbIOOpa apryMeHTa (MIPUHLUI TOABECHHS MO]T 3HAK
muddepennuana). OCHOBHbIE METObI HHTETPUPOBAHUS:
pa3JI0XKeHUs, UHTEIPUPOBAHNE MIOJICTAHOBKOM, HHTETPUPOBAHUE 110
yacTsiM. Bo3BpaTHOE UHTErpUPOBAHUE.

CamocrositenpHas padorta. Ne 2. HeomnpeneneHHbIH HHTETpal.
HenocpencrBeHHOE HHTETPUPOBAHUE.

WuTerpupoBanue noiBeCHUEM 1101 3HAK auddepeniuana.
HNuTerpupoBanue nojacTaHOBKOM.

HNurerpuposanue o yactsaM. Bo3BpaTHoOe HHTErpUpOBaHHUE.

[TpakTueckoe 3ausatue. No 1. KoHeunble ypaBHeHUs (OCHOBHBIE
nousitus). DopmynupoBka Teopemsl ['aycca. ATTropuT™ AesieHust
MHOroujeHa c ocratkoM. Teopema be3y. Paznoxkenue MmHOrouwieHa
C ICWCTBUTEIHHBIMU KOAPPUITMCHTAMH Ha JIMHCHHBIC U
KBaJIpaTHUHbIe MHOXKUTEIH. Paninonansueie qpobu. Pasnoxenue
MPaBUIILHOM PallMOHATILHOM IpoOU Ha CyMMY MPOCTEHIITNX TPOOEH.
[Tpocreiimue panoHanbHBIE IPOOU U UX UHTETPUPOBAHHE.
WHTerpupoBanue parmoHaIbHBIX APOOEi.

CamocTtosrenbHas padora. Ne 3. MHOTOUJIEHBI OT OJTHOM
nepemeHHo. Kopan MHOrounena. Pa3noxxeHne MHOrouseHa ¢
JIENCTBUTENBHBIME KO3 (DUIIMEHTaMHU Ha TUHEHHbIE U
KBaJJpaTUYHbIC MHOKUTENU. IHTErprpoBaHue parmoHaIbHbBIX
npobeit. UnTerpupoBanue painoHaIbHBIX QYHKIIUH, COAepKAIINX
KBaJPAaTHBIA TPEXUJICH.

CamocrosrenbHas padora. Ne 4. MHTErpansl OT UppallMOHATbHBIX
¢byskuil. UHTErpupoBanre uppaoHaIbHbIX QYHKINM,
CoJIepKalIuX KBaJpaTHBIN TPEXUJICH.

HuTerpupoBanne HEKOTOPBIX UPPALMOHAIBHBIX (DYHKIUH C
OMOUIbI TPUTOHOMETPUYECKUX MOJICTAHOBOK.

CamocrosrenbHas pabora. Ne 5. MHTerprpoBaHue HEKOTOPHIX
KJIACCOB TPUTOHOMETPUUECKUX () YHKITHIA.
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3ananus AJi1 CaMOCTOSITENIbHON paboThl, B TOM YHUCIIE BHITIOJIHEHHE
KP

H3ydeHne KOHCIIEKTOB U y4eOHOM JTUTepaTyphl MO TeMe JeKIuu No
l; moAroToBKa K MpakTUYECKOMY 3aHATHUIO HA TEMY:
HeolpeAeNeHHbINH nHTerpai. HemocpencTBeHHOe MHTETPUPOBAHHUE.
HuTerpupoBanue NoBEACHHEM 101 3HAK auddeperiuana.
NuterpupoBanue moacTaHOBKOM.

Nurterpuposanue no yactsaM. BozBparHoe HHTErprpOBaHUE.
MHorouieHsl OT 0HOM nepemeHHor. Kopau MHOTOUIEHA.
Paznoxxenre MHOTOWIEHA C IEHCTBUTEIBHBIMH KO PUIIMEHTAMH
HAa JINHEHHBIE U KBaJpaTUYHble MHOKUTENU. IHTerpupoBanue
panroHaIbHBIX Apobeii. UHTerpupoBanue paioHaaIbHBIX

b YHKIIMII, coiep KallluX KBaIpaTHBIA TPEeXUJIeH.

30

Pa3znen 8. OnpenesienHblii mHTEerpaa mno durype

60

Jlexuus. Ne 2. OOmas cxema MOCTPOECHUS OIPEEIIEHHBIX
UHTErpasioB 1o ¢urype. [II0THOCTE pacnpeieseHus Macchl Mo
¢durype. 3amaga o macce purypsl. OnpeneneHue onpeaeIeHHOTO
uHTerpana no ¢urype. Buabl unterpanos. JlocraTrouHoe ycioBue
CYIIIECTBOBAHMS OIPEICICHHBIX HHTErpaioB. CBoWCTBA
OIPENICIICHHBIX HHTETPAJIOB 10 purype. ['eoMeTpuyYecKuii CMBICI:
3a1aua 00 00beMe HMIIUHIPUIECKOTO TeJa, O TUIOMIAAN
WJIMHIPHYECKOM TOBEPXHOCTH.

CamocrosrtenpHas padora. Ne 6. Brruuciienue onpeaeaeHHOro
MHTErpaja no orpesky. HTerpupoBanue mo 4actsm, 3aMeHa
IEPEMEHHOM B ONPEICTICHHOM HHTErpaje.

CamocTtosrenbHas pabota. Ne 7. OnpeeneHHbli HHTerpai o
OTPE3KY, €r0 TeoMeTpUIeCKuii cMbIci. CBOMCTBA OMPEIETICHHOTO
MHTETpalia, Teopema 00 OIleHKe MHTerpalia, O CpeTHEM 3HAUCHUU.
WHTerpan ¢ nepeMeHHbIM BepXHUM IipenenoM. Popmyna HerotoHa-
Jlettoauna. MarerpupoBaHue Mo 4acTsIM U 3aMeHa ITEPEMEHHOIA.

[TpakTrueckoe 3anstue. Ne 2. I'eomeTpudeckue npuioKeHUs
OTpeIeIeHHBIX MHTETPAJIOB: MJIOIIAb MIIOCKOH (GUTypBl, 00beM
TeJa BpalleHus], nHa Ayru. Ousnyeckue NpuioKeHus
OIPEIEICHHBIX HHTEIPAJIOB.

CamocrosrenbHas padora. Ne 8. I'eomerpudeckue NpuioKeHHUs
OTIpeIeIEHHOT0 UHTErpaa, BEIUUCICHHE TJIOMAAeH, JITUHBI TyTH,
o0beMa Tema 1o IUIONIA/ISIM ITOTIEPEYHBIX CEUCHHH, 00beMa Tela
BpalllcHMs. BEIUMCIEHHE MAcChl IPSIMOTO CTEPIKHSL.

CamocTosrenbHas pabora. Ne 9. HecoOcTBeHHBIE HHTETpalibl 1 1 2
poja.

3amanus 11 CaMOCTOSITEIHHOM padOTHI, B TOM YMCJIE BHIMIOJTHEHNE
KP

N3ydeHne KOHCIIEKTOB U yueOHOM JTUTepaTyphl M0 TeMe JeKIuu No
2; IOATOTOBKA K MPAaKTUYECKOMY 3aHATHIO HAa TEMY: BBIUHUCIICHHE
ONPEJIETICHHOT0 UHTErpajia no oTpe3Ky. larerpupoBanue no
4acTsAM, 3aME€Ha IEPEMEHHO B OIIPE/IETIECHHOM HUHTETpaJIe.

28
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Pazgen 9. ludpdepenunanbHoe ucuucjieHue PpyHKUHH
HECKOJbKHX IepeMeHHbIX

60

CamocrositensHas padora. Ne 10. HekoTtopsie MOHATHS TOMTOJIOTHH
(OKpECTHOCTh TOYKH, BHYTPEHHSS TOUKA MHOYKECTBA, OTKPBITOE
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MHO’KECTBO, 3aMKHYTOE€ MHOXECTBO, CBI3HOCTH). OYHKIIMS IBYX U
HECKOJIbKUX NMEPEMEHHBIX KaK (yHKIMsA Touku. EcTecTBeHHas
obnactb onpenenenus. ['eomeTpuyeckoe n300pakeHue PyHKINH
JBYyX nepeMeHHbIX. [loctpoenne obnacteit, moayyaemMbIx
IIepeceYeHNeM OBEPXHOCTEN. JINHUM U MOBEPXHOCTU YPOBHSI.
[Ipenen u HENPEPHIBHOCTh (PYHKIIUU HECKOJIBKUX ITEPEMEHHBIX.
CgoiicTBa GYHKIIUIA HETIPEPHIBHBIX B OTPAHUYCHHON 3aMKHYTOM
oOmactu. YacTHble nponsBoanble u auddepenuunanst. Mx
reoMerpuueckuii cmpici. [loaHoe npupamenue GyHKIUN
HECKOJIbKUX NepeMeHHbIX. [Ipuparienue muHeiHoi GyHKmuu,
JMHEHast annpokcuManys GyHKIHUN B OKPECTHOCTH TOUKH.

CamocrosrenbHas padora. Ne 11. O6mnacts onpeaencHus, npeaen u
HEPEPbIBHOCTh (DYHKIIUH JABYX MEpEeMEHHbIX. YacTHbIC
IPOM3BOJIHBIC MIEPBOTO U BTOPOTO MOPSIIKA.

Jlexuus. Ne 3. Tuddepenuupyemocts. [lonusiii quddepenmmar.
HeobxonuMele u qoctaTouHbIe yelaoBus nuddepeHupyeMocTy.
[Tpumenenue nonuoro nuddepeHimana K OleHKe MOrPerIHOCTH.
YacTHbIE MPOU3BOIHBIC BBICIINX MOPSIKOB. PABEHCTBO CMEIIaHHBIX
npou3BoaHbIX. [Ipon3BonHas GyHKIIMH, 3aJaHHON HESIBHO.
IIpousBoaHas cioxuoi dyakmun. [lomHag nponsBogHasl.

CamocrosrenbHas padota. Ne 12, luddepenunan u ero
NPUIIOKESHUS ISl IPUOIMKEHHBIX BEIUMCIICHUH.
HuddepenunpoBanue GpyHKUNN, 3aJaHHBIX HEIBHO. Y paBHEHHUE
KacaTeJIbHOM U HOPMAJIM K ITOBEpXHOCTH. [Ipon3BogHAs CIOXKHON
dyukimy. [lonHas mpousBoHasl.

[TpakTrueckoe 3ansatue. Ne 3. OkcTpeMyM QpyHKIIMH JBYX
nepeMeHHbIX. HeoOxoaumoe ycroBre SKCTpeMyMa U ero
reOMETPUYECKUI CMBICI. JIocTaTOYHOE YCIIOBHE HKCTPEMYyMA.
AOGCONIOTHBIN SKCTPEMYM U aJIrOpuTM HaxoxaeHus. KacarenbHas
IJIOCKOCTh M HOPMaJIb K IOBEPXHOCTH.

CamocrosrenbHas padora. Ne 13. DkctpemyM GyHKIMU ABYX
nepeMeHHbIX. Hanbonbiiee 1 HanMeHblee 3HaueHus: QyHKIUU B
3aMKHYTOM OrpaHUYE€HHOM 007JaCTH.

3aaHus AJi1 CaMOCTOSITENIbHON padOThI, B TOM YUCIIE BBIIIOJIHEHHE
KP

N3ydeHne KOHCIIEKTOB U yueOHOM JTUTepaTypsl M0 TeMe JeKIuu Ne
3; MOATrOTOBKA K MPAKTUYECKOH paboTe Ha TeMy: 00JacTh
ornpezeNieHus, Mpeesl U HeMPepbIBHOCTh (PYHKIIUU ABYX
NEepEMEHHBIX. YacTHBIE IPOM3BOAHBIE TIEPBOIO U BTOPOIO MOPAIKA.
Huddepennman u ero mpuIoKeHUs sl MPUOTMKSHHBIX
Beruucinennit. uddepennnpoBanme GyHKIMiA, 3a1aHHBIX HESBHO.
YpaBHEHHE KacaTeIbHOW U HOPMaJIA K MOBEpXHOCTH. [Ipon3BoiHas
cinoxxHoi pynkimu. IlonaHas npou3BoIHAasL.

DkcTpemMyM QyHKITMU ABYX niepeMeHHbIX. Hanbonbpmee
HaMMEHbIIIee 3HaYeHUs! PYHKIIUU B 3aMKHYTOH OrpaHU4YEeHHON
00JacTH.

28

Wuas koHTakTHast paboTa: KOHCYIbTAIMH, BHITIOTHEHHE
KOHTPOJILHOM pabOThI

3 cemecTp

Bunsl u TeMbI 3aHATHH

KomanuectBo
4acoB

dopmupyemble
KOMIICTCHIINU

Pasznean 10. {uddepeHnuanbHble YPAaBHEHHS] M CHCTEMBbI

106
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aupdepeHINAIBHBIX YPABHEHUH

Jlexuus. Ne 1. ®dusnyeckue 3a1a4uu, IPUBOASAIIUE K

T depeHranbHbIM ypaBHEeHUSIM. OCHOBHBIE OIIPEACIICHUS:
muddepeHmaIb-Hoe ypaBHEHUE, TOPAA0K AuddepeHnnanbHoro
ypaBHEHMUsI, peuieHne aupHepeHInalbHOro ypaBHEHUS,
uHTerpanbHas KpuBas. uddepenunanbupie ypaBHeHUS IEPBOTO
nopsiaka. Havansuelie ycnosus. 3agadya Ko, Teopema
CYILIECTBOBaHMS U €JUHCTBEHHOCTH pelieHus 3anaun Komm.
OO1ee u yacTHOE perieHne JuQpGepeHMaIbHOI0 YpaBHEHUS.
CeMelicTBO MHTETPATIBbHBIX KPUBBIX. METO/1bl HUHTEIPUPOBAHUS
T epeHIranbHbIX YPaBHEHUH: C pa3ieIeHHbBIMU U
pa3eAoIUMUCS IEPEMEHHBIMU, OJHOPOAHBIX. MeTOo bl
UHTETPUPOBAHUS JTUHEHHBIX U depeHNaTbHbIX YpaBHEHUH 1-T0
HOPSJKA.

[Tpaktiueckoe 3ausatue. Ne 1. Jluddepennuanbubie ypaBHEeHHS
MIEPBOTO MOPSJIKA: C pa3ACIAIOIIMMUCS TEPEMEHHBIMH,
oHOpoAHbIe nuepeHInanbHbIe YpaBHEHHUS.
JuddepeHnmanbabie ypaBHSHUS, TPUBOSIIHECS K OJHOPOTHBIM.
Jluneitnble nuddepeHmanbpable YpaBHEHHsI IEPBOTO MOPSIIKA.

[Tpaktudeckoe 3anstue. Ne 2. JluddepeHunanbHpie ypaBHEHUS 2-
ro nopszaka. Hauanenoe yciosue. 3anaya Komu. Teopema
CYILIECTBOBaHMS U €JUHCTBEHHOCTH peuieHus. OO01iee U 4acTHOE
pewenre AuddepeHInanbHbIX ypaBHeHUH 2-To nopsaka. [lonsarue
0 KpaeBbIX 3a/auax i AudepeHnnanbHbIX ypaBHEHUH.
['eomeTpUUECKH CMBICI KPAeBBIX YCIOBUM, X OTIIMYHE OT
HavyaJgbHBIX ycinoBui. [Ipocreitmue auddepennnanbHbe
ypaBHEHMs 2-TO HOPs/IKa, JOMYCKAIOIINe TOHWKEHUE TTOPSIKA.
Jluneitnsle nuddepeHuanbHbIe YpaBHEHHS 2-T0O TOPSAKA.
Onpenenenus: 0HOPOIHBIE U HEOJHOPOAHBIE TU(hEepeHIaTbHbIE
YpaBHEHHUS, JINHEHHO 3aBUCUMbIE U HE3aBUCHMBbIE PELICHUS
(bynkimm). Onpenenurens BpOHCKOTo U ero cBoicTBa.

CamocrosrenbHas padora. Ne 1. Juddepenunanbusie ypaBHEHUS
BBICUIMX TOPSIIKOB. Y paBHEHUS, IOMyCKAIOIUeE TOHKEHUE
TOPSIJIKA.

12

CamocTtosrenbHas padora. Ne 2. Teopema o cTpykType 00111ero
pelIeHNs JTUHEHHOr0 0IHOPOAHOTO AUPPEpEeHINaTBHOTO
ypaBHEHHUs 2-To0 nopsiika. JInHelHble OAHOPOHBIE
muddepeHIManbHble YpaBHEHUS 2-T0 MOPSJIKA ¢ TOCTOSTHHBIMU
ko3P unrenTamMu. XapakTepuCTUYECKOe YPaBHEHUE, TPU CIIydast
KOpPHEW XapaKTEpUCTUUECKOTO ypaBHEHUS. JIMHEHbIE
HEOJIHOPOAHbIE TU(depeHIraIbHbIe ypaBHEHH. TeopeMa o
CTPYKType o01iero pemenus. JInHelHbIe HEOTHOPOIHBIC
nuddepeHIaIbHbIe YpaBHEHHS 2-T0 MOPsAIKa ¢ TOCTOSHHBIMU
K03 dUIIMEeHTaMH CO CIIeIUaIbHON MTpaBoil yacThio. MeTon
HEOIpeeIeHHBIX KO PHUIIMEHTOB.

20

CamocrosrenbHas pabora. Ne 3. Mertoa Bapuaiuu npou3BOJIbHBIX
n0cTOHHBIX. CrcTembl auddepeHInalbHBIX YPaBHEHUH.

18




3ananus AJi1 CaMOCTOSITENIbHON paboThl, B TOM YHUCIIE BHITIOJIHEHHE
KP

H3ydeHne KOHCIIEKTOB U y4eOHOM JTUTepaTyphl MO TeMe JeKIuu No
l; mMOATOTOBKA K MPAKTUYECKOMY 3aHSITHIO HA TEMY:
muddepeHIranbHbIe YpaBHEHUS MIEPBOTO MOPSJIKA: C
pa3IeNAIOIMUMUCS IEPEMEHHBIMH, OTHOPOIHBIE
nuddepennranbabie ypaBHeHUs. JInneHbe quddepeHnnanbHpie
ypaBHEHHUS MIEPBOTO MOpsiKa. Y paBHeHHE bepHym.
Juddepennnanbable ypaBHEHUS BBICIIUX MOPSIIKOB. Y paBHEHUS,
JIOITYCKAIOIIUE TIOHMKEHHE MTOPSIKA.

JlunHeitHble OJJTHOPOIHBIE U HEOHOPOAHBIE MU depeHIIaTbHbIe
YpaBHEHHUS C IOCTOSTHHBIMU KO3 duimeHTamu. MeTo 1 Bapuauu
IIPOU3BOJIBHBIX MOCTOSIHHBIX. CHcTeMbl TuddepeHInantbHbIX
YpaBHEHHH.

50

Pa3znen 11. YUncaoBble 1 PyHKIMOHAJIbHBIE PAAbI.

100

Jlexuus. Ne 2. YucnoBas ociieJ0BaTeIbHOCTD U €€ Npeaei.
IIpu3nak Beiiepmtpacca. [lonarue yncnosoro psga. Yactuynas
cyMMma pszaa. CXonuMocTh U cymMMa psiaa. Pan reometpruueckoit
nporpeccuu. 'apmonndeckuit psia. O0001IEHHO TAPMOHUYECKUN
psn. CoiicTBa cxonsamumxcs psaaoB. HeoOxoaumelil npusHak
CXOJMMOCTH psizia. PAabl C MONT0KUTENBHBIMU YIEHAMHU.
JloctaTouHble MPU3HAKU CXOAMMOCTH 3HAKOIIOJIOKUTEIIBHBIX
PAIOB: IPU3HAKK CpaBHEHMSI, Tpu3HaK Jlanambepa, HHTErpaabHBbIH
Y paJuKaabHbIi Npru3Haky Komy.

CamocrosrenbHas padora. Ne 4. Uucnossie psiibl. OCHOBHBIE
noHATus. [Ipu3HaKy cXOAMMOCTH YHUCIOBBIX PsAZOB (HEOOXOUMBIA,
CpaBHEHU).

12

CamocrosrenbHas pabora. Ne 5. IlpusHaku cxonumoctu
YHUCIIOBBIX psiioB ([lanamOepa, nHTErpanbHbIN U pauKallbHbII
npusHakyi Kommn).

12

CamocrosrenbHas padora. Ne 6. Jluddepenuuposanue u
WHTETPUPOBAHUE CTETICHHBIX PsiioB. Paznoxenue GpyHKunii B
creneHHou psia. Psn Teinopa u Makiopena. OcTaToOYHBIN WICH
dbopmynsl Teitnopa u Maknopena. Heobxoaumoe u JoctaTouHoe
YCJIOBHE CXOAUMOCTH psAna Teltopa K mopoKAaroe ero
dbyuknun. Paznoxenne GyHKIUN ex , sinx, cosx B psa MakiopeHa.
Brruncnenne 3naueHuit GyHKIUHA, BBIYUCICHUE HHTETPAIIOB U
pemienue auddepeHnnaibHbIX YPAaBHEHHN C TOMOIIBIO PSJIOB.

12

IIpakTrueckoe 3ansaTue. Ne 3. 3HaKOIEpeMEHHBIE U
3HaKOYepeyIoIuecs psiibl. Y CIIOBHAs U a0COTIOTHAS CXOAUMOCTb.
IIpusnak JlenOaua.

CamocTtosrenpHas padota. No 7. DyHKIIMOHAIBHBIC U CTETICHHBIE
psanel. O6nacTs cxogumMocTH. Psasl Teinopa u Makiopena.
[TpunoskeHus psiioB K MPHOIMKEHHBIM BBIYHCICHUSM 3HAYCHHIA
GbyHKIMI 1 onpeieIeHHbIX HHTerpaioB. [IpubnmkenHoe pereHue
nubdepeHIHaIbHbIX YPaBHEHUH.

12
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3ananus AJi1 CaMOCTOSITENIbHON paboThl, B TOM YHUCIIE BHITIOJIHEHHE
KP

N3yueHne KOHCIIEKTOB M YYEOHOU JTUTEPATYPHI 110 TeMe JICKITUN No
2; IOJArOTOBKA K MPAKTUYECKOMY 3aHSTHIO HA TEMY: YHUCIIOBBIC
psabl. [Ipu3Haky cX0IMMOCTH YUCIOBBIX PAIOB (HEOOXOIUMBIH,
cpaBHeHwusl). [Ipu3Haku cXoIuMOCTH YUCIOBBIX psinoB (lamamOepa,
WHTETPAJIbHBIN U paIuKaIbHBINA Tpu3HaKu Korm).
3HaKonepeMEeHHbIE U 3HAKOYEPEIYIOIIUECS PsiAbl. Y CJIOBHAS U
abcomoTHas cxoauMocThb. [Ipu3Hak JleitoHuIa.

OyHKIMOHATBHBIE U CTEMIEHHBIC Psiibl. O01IacTh CXOMUMOCTHU. Psifib
Tetinopa u MaxksnopeHna. [IpunoxeHus psaoB K MPUOJIMKEHHBIM
BBIYMCIICHHSIM 3HAYCHUN (YHKIUI U ONIPEICIICHHBIX HHTETPAJIOB.

[TpuobmmxeHHoe penterue nuddepeHnalbHLIX YPAaBHEHUH. 48
WNHas koHTakTHAs paboTa: BEITIOJHEHUE KOHTPOIBHOU PabOTHI, 0
KOHCYJIbTAI[MH

IToaroToBka K 9K3aMeHYy 30
IIpoBenenue sKk3aMeHa 6

Paszen 5. METOJUYECKUE VKA3AHUS JUISI OBYUYAIOIIUXCSI 110 OCBOEHUIO
JIACLIUTUIMHBI

N3yuenne nmucriumuubsl b.1.1.7 "MaremaTtuka'" pekoMeHyeTCsl HayaThb C O3HAKOMJICHUS C
paboueii mporpaMMol, €€ CTPYKTypoll U CoOAep)KaHHEeM pa3/esioB. YUeOHBIM MaTepual
CTPYKTYPUPOBaH, U3YYCHHUE AUCIUIUIMHBI OCYIIECTBIIIETCS B TEMAaTUYECKON IMOCIEA0BATEILHOCTH.
3ausaTus JIEKIIUOHHOT O THIA AT CUCTEMATU3UPOBAHHBIE 3HAHUS o
muciumiiae  "Matemaruka', KOHIICHTPUPYIOT BHHMaHuE Ha HauOoliee CIIOKHBIX M BaXKHBIX
Bompocax. Bo Bpemsi NEKIIMOHHBIX 3aHATHH PEKOMEHIYETCS] BECTH KOHCIIEKTHPOBAHHUE y4eOHOTO
Marepuana, oOpamarb BHUMaHHE Ha (QOPMYJIUPOBKH M KaTETOPUH, PACKPBHIBAIOIINE CYTh
poOJIeMBbl, SBICHUS WM Tpolecca; 3a(UKCUpOBaTh BBIBOJBI U MPAKTUYECKUE PEKOMEHAIUU.
[logroToBka K 3aHATHAM NPAKTHYECKOr0 THNA BKIIOYAET O3HAKOMIIEHHE C  IJJAHOM
MPAKTUYECKOTO 3aHATUS;, PA0OTy C KOHCIEKTOM JIEKIIMii, BBHIMOJHEHHE JOMAIIHETO 3aJaHusl,
paboty ¢ yueOHOM U y4yeOHO-METOAUYECKON JUTEepaTypol, HAy4YHBIMU U3JIAaHUAMH U
AJIEKTPOHHBIMU 00pPa30BaTEIbHBIMU PECypcaMH, PEKOMEHJIOBAHHBIMH pabouell IMporpaMMoit
MYCLIATIIUHEI "MaremaTuka'.

CoaepxaHre caMoCTOATEIbHOM padoThI OlpeaenseTcs paboueii IIPOrPaMMOi
TUCHUIITMHBL  "MaremaTuka" OIEHOYHBIMA M METOAMYECKMMU MaTepHallaMH, 3aJlaHUsIMH U
yKazaHusiMU TipenogaBaTessi. CaMocTosITeNIbHasE padoTa MOXKET OCYIIECTBISATHCS B ayJTUTOPHOU U
BHeayauTOpHOU (dopmax. DPGPEKTUBHBIM CPEICTBOM OCYIIECTBIECHUS CAMOCTOSTEIHHOU pabOThHI
SBIIIETCS DJIGKTPOHHAs HMHQPOPMAIIMOHHO-00pa3oBaTelbHasl Ccpefa YHUBEPCHUTETa, KOTopas
obOecrieunBaeT JOCTYNl K oOpa3oBaTenpHOW mporpamme, pabodeld mporpamme TUCITUILUIAHBI
"Matemaruka", K 3JIEKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, MPOPECCUOHATbHBIM 0a3aM JaHHBIX U
nH(pOPMAITMOHHBIM CIIPaBOYHBIM CHUCTEMaM.
W3ydyenne aucHUIUIMHBI "Martemartuka" — BKIIOYAeT BBIMOJIHEHHE  KOHTPOJBHOHW  palOTEHI
[lepuognuHoCTh TIpOBEACHHS, (POPMBI TEKYIIErO KOHTPOJS YCIIEBAEMOCTH, CHUCTEMa OIICHUBAHUS
xo0/1a OCBOCHHMS JIACITATITAHBI MIPEICTABICHBI B paboueit Mporpamme.
®dopMol TTPOMEKYTOUHON aTTeCTallMK MO AUCHHUIUIMHE "MaremaTtuka' sSBISIOTCS 3a4eT BO 2-
OM CEeMecTpe, IK3aMeH BO 3-€M CeMeCTpe.

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE 141 YYEBHO-METOIMYECKOE
OBECIIEYEHUME AMCHUITJIMHBI

6.1. YueOHO-MeTOIMUECKOE 00ECIIeUEeHNE



KonnuectBo
3K3€MHJI$IpOB IICYAaTHBIX

Nele Cnucok UCoIb3yeMOH JIUTepaTyphl M3/IaHHH, HMCIOLHXCA B
n/n OuoOnuoTeKe, Uin
AIIEKTPOHHBIN a/ipec U3AaHUS
(pecypca) B cetu MuTepuer
YUEBHBIE, YYHEBHO-METOAMYECKHWE U HAYUYHBIE U3JAHUA
1. |Harancon, W. II. KpaTtkuii Kypc BBHICHIEH MaTeMaTHKH

[DnmexkTpoHHEI  pecypc] yaebHOe mocoome / W. II.
Harancon. 10-e u3n., crep. Cankr-IletepOypr: Jlans, 2022. -
736 c. ISBN 978-5-8114-0123-9.

https://e.lanbook.com/book/2
10320

bepman, I'. H. COopHuK 3ama4 1Mo Kypcy MaTeMaTH4ecKoro
aHanm3a [DnektpoHHbli pecypc] / bepman I''H. 10-e u3m.,
crepeorun. Mocksa: Jlanb, 2023. - 492 c. ISBN 978-5-8114-
9878-9.

https://e.lanbook.com/book/2
95943

Kynapiiena, E. C. Marematuka [uisi SKOHOMHCTOB
[DnmexkTpoHHEI pecypc] : yueOHuK st sxkoHOMuCcTOB / E. C.
Kynpapiiesa. 4-e: lamkos u K, 2015. - 564 c. ISBN 978-5-
394-02261-6.

http://e.lanbook.com/books/e
lement.php?pll_id=72390

[Tucemennsiid, Imutpuii TpopumoBruy. KoHCIEKT KU 110
Beiciield Mmatemaruke [Texcr] : [mommeni kype] / . T.
IIncemenHbI. 15-e u3n. Mocksa: AﬁPHC-HPECC, 2018. -
602, [1] c. ISBN 978-5-8112-6472-8. Dx3eMmiasapsl: Bcero 9.

9

COopHMK 3aJlay 1O BBICHICH MaTEMaTUKE C KOHTPOJIbHBIMH
paboramu [Tekcr] nocoone / K. H. Jlynry, H. T.
IIucemennsniii, C. H. ®emun, 10. A. IlleBuenko. Y. 1. 14-¢
m3a, 2022. - 574, [1] c. ISBN 978-5-8112-6174-1.
Ox3eMIIsAphl: Becero 20.

20

Bricimiasg maTtemaruka B ynpaxHeHHUsX U 3aaadax [Tekcr] : B
2 4. : [yueOHoe nmocodbue nns By3oB] / I1. E. Manko [u ap.]. Y.
1, 2015. - 368 c. ISBN 978-5-94666-566-7. Dx3eMILIsAPHI:
Bcero 23.

23

Bricmiasg maTemaruka B ynpaxHeHHUsX U 3aaadax [Tekcr] : B
2 4. : [yueOnoe nocodbue ans By3oB] / I1. E. anko [u ap.]. Y.
2, 2015. - 448 c. ISBN 978-5-94666-567-4. DK3eMIUPHI:
Bcero 27.

27

OJIEKTPOHHBIE OGPA30OBATEJIBHBIE PECYPCHI

1.

Hayunas snexktponnas 6ubmmoreka eLIBRARY.RU

http://elibrary.ru

2.

Hayunas snektponnas 6ubnuorexa «KubepieHUHKa»

http://cyberleninka.ru

[MPOD®ECCHUOHAJIBHBIE BA3bI IAHHBIX 1 THOOPMAIIMOHHBIE CITPABOYHBIE

CUCTEMBI
1. |CuopaBouHo-mipaBoBas cucremMa KoHcympTanT+ http://www.consultant.ru
2. |MudopmarnmonHo-nipaBoBoit moptai ['apant http://www.garant.ru
3. |IIpodeccronanbHblie cripaBouHbIe CUCTEMBI TexaKcnepT http://www.cntd.ru

6.2. MaTtepuanbHO-TeXHUYECKas 6a3a v MporpaMMHOe o0ecrieueHne




NoNe | Aynutopuu aiis npose- | [lepedeHb OCHOBHOTO 000PYIOBaHHS [Iporpammuoe
/Tl |AeHUS YIeOHBIX 3aHSATHH, obecrnieueHne
CaMOCTOSITEeNIbHOI pabo-
ThI ¥ IPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTeCcTaluu
1. 329 (1) Buncomaruutodon Panasonic- NV-[Microsoft Windows
FJ730 (1), Jocka mapkepHas 120x240|Enterprise, ~CnpaBouHas
cMm (1), Marautona @ununc AZ1065 |mpaBoBas cucrema
(1), HoyrOyk Acer Aspire El 15,6"|"Koncynprant  Ilmioc",
(1), TeneBuzop JVC AV-2136EE (1),|Microsoft Office

Tenesuzop LG 55" 55 LB650V (1),
KommtekT yuebHoit mebemnu (1)

Standard, Areat Dr.Web,
Kommekt I'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommiekt 10
JJIA peHIeHI/ISI OCHOBHBIX
I10JIb30BATCJIIbCKUX 3a1a4

Pasnen 7. ®OPMbI KOHTPOJISI OCBOEHUS AUCLMIUIMHBL ®OHJ OLEHOYHBLIX
CPEJICTB

KpI/ITepI/II/I OLICHUBAHUA MHAWUKATOPOB NOCTHIKCHUA KOMHGTGHHI/Iﬁ HaITpaBJICHBI HaA:

- YCBOGHHME TEOPETUYECKOTro MaTepuasia (00beM 3HaHUH, INyOuHa YCBOEHHs), IPEAYCMOTPEHHOTO
paboueil mporpamMmoit;
- YMEHHE u3jaraTb MaTepuan (Y4eTKOCTh, TPaAMOTHOCTb H3JIOKEHHUS Marepuana, TOYHOCTh U
MOJIHOTA BOCITPOU3BEICHUS YU€OHOTO MaTepHaa);
- YMEHHE MIPUMEHSITH TEOPETUUECKUE 3HAHUS MPU PEUICHUH MPAKTUIECKUX 3aJaHUi.
Ixama OLICHUBAHUIA MMPEACTABIICHA HUKCE.

YpoBeHb
c(OpPMHPOBAHHOCTH [xana
Kpurepuu onenuBanus
JJIEMEHTOB OLICHUBAHMS
KOMIIETEHIINH
IToporosslii OOyuaronuiics WMeeT 3HaHWA OCHOBHOIO MaTepuala, yAoBIeT-
YpOBEHb MpOSABISET YMEHUE JIOTUYHO €ro u3jiaraTb, HO MOJKET| BOPHUTEIBHO
JONYCKaTh ~ HETOYHOCTM B HU3JIOKEHUU  MaTepuana,
HEJOCTAaTOYHO TpaBUJIbHBIE (DOPMYIHPOBKH, HCIIBITHIBAET
3aTpyJHEHUS B BBIIIOJIHEHUN IPAKTHUECKUX 3aJaHHUM.
[IponBunyteiii  |OGyuaromuiicss TBepIO 3HAaeT MPOrPaMMHBIM MaTepuan,| XOpoIlo
YPOBEHB U3JlaraeT €ro IpaMOTHO M IO CYILECTBY, HE JOIIyCKaeT
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOC, IPABUIHHO
IIPUMEHSIET TEOPETUYECKUE TIOJOKEHUS NIPU  PEIIECHUU
MPaKTUYECKUX BOIPOCOB U 3ajad, BiaZieeT HEOOXOIUMBIMU
HAaBbIKaMU M IIPUEMAaMH UX BBIIOJTHEHHUS
Bricoknii ypoBenb |OOydaromuiicss TIy0OKO W MPOYHO YCBOWJI MPOTPAMMHBIN| OTIUYHO
MaTepuaj, TPaMOTHO M JIOTMYECKH CTPOMHO €ro H3Jaraer,
JacT MCUYEPIIBIBAIOIME OTBETHI HA ITOCTABJICHHBIE BOIIPOCHL. B
OTBETE TECHO YBSI3bIBAETCS TEOPUS C IPAKTUKOM, IPU STOM




oOyuaroluiics He  3aTpydHseTCsi C  OTBETOM  IpH
BUJOM3MEHEHUM  3a/laHusi, CBOOOJHO  CIpaBie€TCi C
3aJlayaMM, BONPOCAMHM U JIPYTUMH BHJIaMU MPUMEHEHUs
3HAHWW, TIOKa3bIBa€T 3HAKOMCTBO C MOHOTrpaduueckoi
JUTEPaTypoi, TMEPUOJUUYECKUMH HU3JaHUSIMH, [PABUIHHO
O00OCHOBBIBAET TMPHUHATHIC PEHICHUS, CBOOOJHO BIAJIEET
Pa3HOCTOPOHHUMHU  HaBbIKAMH, MpPHEMaMU  BBIOJIHEHUS

7.1. IlpoMexxyTOouHast aTTeCTalus 00yJaromuXcs
[IpomexyTouHast arrecTausi 00ydJarolUXcsl HAPaBJICHA HA OICHUBAHUE PE3YyIbTaTOB OOYYCHHUS
M0 TUCILUILIMHE (MOAYJII0) U MIPOBOJUTCS C UCIOJIb30BaHUEM (DOHJIOB OLIEHOYHBIX CPEJICTB.

[lpumepsl THIOBBIX KOHTPOJBHBIX 33JaHWid K3 0a3el (OoHIA OIEHOYHBIX CPEACTB IO
00pa30BaTeNIbHOI MporpamMmme.

KonTpoabnasa padora

«IIpsiMast Ha IIOCKOCTH»
1. Haittu npoekmuto Touku A(—1; 2) Ha npamyro 3x — 5y —21 =0,
2. B Toukax nepeceuenus npsamon 2 x + 3y — 6 =0 c ocsimu KoopaUHAT
BOCCTAHOBJIEHBI IEPIICHAUKYJISIPBI K 3TOU NpsiMor. Halinure ux ypaBHEHUSI.
3. Jlausl Bepuuabl napaienorpamma A(9; — 3), B(4; —2) u C(-7; -5).
Haittn ypaBHEeHHs quaroHayien.
4. Jlau TpeyrodbHUK ¢ BepmrHamu A(5; —4), B(—1; 3) u C(— 3; — 2). Haiitu:
a) ypaBHeHUE BbICOTHl BD;
0) ypaBHeHue Mepuuanbl BM;
B) YTOJl MEXK/ly BEICOTOM U MenuaHot BM.
5. Joxazatk, yto Tpu Touku A(3;—5), B(—1; 1) u C(— 3; 4) nexat Ha ogHOI
IIPSAMON.
6. CropoHbl TpeyroJibHUKA 33JlaHbl ypaBHEHUsIMU: 7 x — 6y + 9 = 0;

Sx +2y—25=0; 3x+ 10y +29 = 0. Haiitu KoOpIMHATHI BEPIIHH U
ypaBHEHHS BBICOT TPEYTOJIbHUKA.
7. TlpuBeauTe K KAHOHUYCCKOMY BHUy YPaBHCHHE

9x%— 36X+)*+2 +1=0,onpenenure THI JIUHUK U TIOCTPOITE TpadUK.

KonTposabnasa padora
«duppepenumnanbHoe McyucieHne PYHKUUHM OJHOW IepeMeHHOW»
1. Haittu npou3BOJHYIO (DYHKITUNA:

a) y=(x?—3x+5) 0) y=arcsines,  B) y=log(x— cos x).




2. Haiitu dy ¢yHKIMM:

a) y=2snGx+1D. 6) y=sin3(x+1/x).
3. Haiiru d %y:

a) y =sin%x;

4. MHccnenoBath (PYHKIIMU U MIOCTPOUTH IPadUKU:

a) y=2x"-3x*+1.

3 cemecTp
IIpuMmep OuTeTa MPOMEKYTOUHOM ATTECTAIIUM
IToBOJKCKMI TOCY1apCTBEHHBIN TEXHOJIOTUYECKUN YHUBEPCUTET
SK3AMEHAIIMOHHBIA BUJIET Ne 0
o qucuuIuinie «MaTteMaTuka
Hampasnenne 38.03.02 MeHexxkMeHT

Hampasnennocts «MeHeIKMEHT OpraHu3auumn

1. HurerpupoBanue JpoOHO-PALMOHATBHBIX (PYHKIUM.

2. Mertoasr pemenus aud@epeHINaNbHBIX ypaBHEHUN C pa3aeieHHBIMU
nepeMeHHbIMU, JTu(depeHnanbHbIX  YpaBHEHUM C  pa3AeisItOIIUMUCS
NEepEeMEHHBIMHU,  JIMHEWHBIX  auddepeHnaIbHbIX ypaBHEHUNH  TEPBOTO
MOpsJIKA.

3. Ilpusznak JleitOHUIIa CXOAUMOCTH 3HaKouepeayrorierocs psiga. OreHka
ocTaTKa psja.

4. 3aoaua 1. HaiiTu 4acTHBIC TPOU3BOAHBIE PYHKIMU Z = In (X2 +y 2 —xp).

3aBenyromuii Kadeapoit BeICIICH MaTeMaTHKH

npodeccop, AOKT. (pu3.-MaT. HAyK / B.A.
WBanoB /

« » 2021 r.




KonTposabnasi padora
((le/IJ'IO)KeHHﬂ onpeacjicHHoro MHTErpaJjaa»
1. Haiiti ruiomaay miockux Guryp, OorpaHMYeHHBIX JTUHUSMU:
1. y=2x + 1, y=4-x2
2.y = (x-4)? y=16-x2
3. Y2 =x+1, y>=09-x
2

Boluucanuts  00beMBbI TN, OOpa30BaHHBIX  BpAILIEHUEM  BOKPYT
ocu Ox uryp, orpaHUUEHHBIX JIUHUSIMU:

1. y = 4x—Xx3, y=X
2.y =X, y = 4x.
3.y = —xX2+4, y=x+2.

3. Bbluucnute 00beMbl  Ten, O00pa30BAHHBIX  BpAIICHHMEM  BOKPYT
ocu OY uryp, orpaHUYEHHbBIX JIUHUSIMU:

1. x=y% x=0, y=2
2. y=Xx3, y=2X
3. y=2x, x=0, y=2, y=6.

KonTpoabnasa padora

«duppepenumnanbHoe McHUcIeHHe PYHKUMM HECKOJILKHX IepeMeHHbIX
»

1. Haiitk yacTHBIC MPOU3BOIHBIC (DYHKITHA:

a)z= eM™e s ) z=x2ecos (xy) B)z=In (x?+Yy?%— xy).
2. Haiit monabie quddepernuanst GyHKITHI:

a)z= eY; 0) z=sin (xy) ;

3. Bbruuciauth npuOInuKeHHO:

a) 1,05 198 0) sin 62°;

4. HaiiTu BTOpbIE YaCTHBIE TPOU3BOIHBIC (DYHKIIHIA:

a) Zz=XSsiny + Yy sinx; 0) z =xy tg(xy); B) Z =X Iny.



5. Haiitn d? z ¢ynkumii:

a)z=x2eCOSY; 0) z=2x> — x3)%+ 2y
6. Haiitu sxcTpemMmymbl GyHKITHI:

a) zZ =xX2 —Xy+ y*+9x -6y + 20;

0) zZ =6x> —7Xy+ 2y’+ 6x —3y;

B) Z =4x* —5xy + 3y’—9x—8y.

Tect «/AuddepeHuuanbHbie ypaBHEHHD)
1. O6mum perenueM audPepeHaIbHOr0 YpaBHEeHUs )’ = y ABIISIETCS
a)y=Ce*,tne C=const 0.)y=C-¢e, rne C=const B.)y=¢e'
2. O6mum pemrenueM nuddepeHIuanbHOTO ypaBHEHUS Y’ = 2X ABJISIETCS
a)y=x )y=2+C,rme C=const B.)y=x2+C, rae C=const.
3. YactubiM pereHueM audpepeHnaibHoro ypaBHeHUs ' = y ABISICTCS
a.)y = 2e* 0.)y=-¢€" B.)y = C-e", rne C = const.

4. YactabiM perieHueM qudpepeHnnanibHoro ypaBHeHus )’ = ,
YAOBJIETBOPSIONIUM 3aIaHHOMY YyclioBHIO, uTO Y(0) = 3 siBisieTcs

a.)y=C-e,rne C=const; 0.)y=2¢e; B.) y = 3¢
5. YactHbIM pemierrem auddepeHnanbHoro ypaBHEeHUs )’ = 2X sIBIsSETCS
a)y=x 6.) y =X B.) y = 2X?

6. O6muM pemennem auddepennnansuoro ypasaenus V" —4y' — 5y =0
SIBIISICTCS

a.) y = Cie™ + C2e™, rne C1= const,C, = const
0.)y = Cie"+ C2e™, e C1= const, C2 = const
B.) y = C1e> + C2e™, rne C1 = const, C2 = const .

7. OOumMm pemennem auddepenunansoro ypasuenus )" —4y' + 13y=0
SIBIISICTCS

a.) y = Cie*+ C2¢¥, rae C1=const, C2= const

6.) ¥ = e®(C1c0s3x + C2sin3x) rme C1= const, C> = const



B.) y = e¥(C1c082X + C25in2x) rae Ci = const, C2 = const .

8. OOmuMm pemenueM auddepeHmaipHoro ypaBHeHus )" — 6y’ + 9y = 0
SIBIISICTCS

a.)y = Cie* + C2e*, rne C1= const, C> = const
6.) y = Cie® + C2¢™*, rne C1 = const, C> = const
B.) y = C1e* + xC2¢e*, rie C1= const, C2 = const .

9. O6muMm pemienreM nuddepeHiaibHoro ypapuenus y” + 6y’ + 9y =0
SIBIISICTCS

a.)y = Cie® + C2e™®, rne C1 = const, C, = const
0.)y = xCie® + C2e™>, Tne C1= const, C2> = const
B.)y = Cie®+ Coxe™, rne C1 = const, C2= const .

10. O6mum pemenuem nuddepeHmaibsHoro ypaBHenus y” + 4y’ + 13y =0
SBJISICTCS

a.) y=e*(Cicos(—2x) + C2sin(=2x)), rue C1= const, C> = const
0.) y=e*(C1c0s3x+C>sin3x), rne Ci=const, C,=const
B.) y=e?(C1c083x + C2sin(-3x)), raeCi= const, Co=const .

11. Yacrtuoe pemenue JIHJY 2-ro mopsinka " — 5y’ + 6y = (3x-5) e umeet
BUJI

a.) y* = (4x*+ Bx + C) &*

0.) V* = (Ax>+ Bx*+ Cx) ¥

B.) y* = (Ax*+ Bx*+ Cx) *.

12. Yactnoe pemenue JIHIAY 2-ro nopsiaka »" — Sy’ + 6y = 3x + 2 umeeT BuA
a.) y* = (Ax*+ Bx) &

0.) y*=(Ax+ B) &

B.) yY*=Ax+B.

13. Yacrtaoe pemenue JIHJY 2-ro mopsinka y” — 5y + 6y = (3x2— 5) €* umeer
BU/T

a.) y*=(Ax*+ Bx + C) &



0.) y*=(Ax+B) &
B.) y* = (Ax*+ Bx *+ Cx) €.

14. Yacrtuoe pemenue JIHY 2-ro mopsinka )" — 2y’ +y = ¢ umeer Bua

a.) y* = Ax? &

0.) y* =x%e*

B.))Y*=4.

15. YactnHoe pemenue JIHY 2-ro nmopsiaka " — 2y’ + y = e* UMeeT BUJ
a.) y* = Ax

0.) y* = Ae™

B.) y* = Ae* .

16. Yacraoe pemenue JIHJY 2-ro nopsaaka y” — 2y’ +y = x* ©MeeT BUJ
a) y*=(4Ax*+ Bx + () &

6.) y*=x?e

B.) yV*=Ax’+Bx+C.

17. Yactuoe pemenue JIHIY 2-ro nopsinka y"-4y+13y=e? umeert Buj

*— er

a.) y
0.) y*=Ae*

B.) y*=e?(Ac0s3x+Bsin3Xx).

18. Yacrtnoe pemenue JIHJ[ 2-ro nopsinka )" — 4y’ + 13y = x e umeer BuA
a.) y* =4 ¥

6.) y* = (AX + B) &*

B.) y* = e”(Acos3x + Bsin3x).

19. Yactroe pemenne JIHIY 2-ro mopsinka y” — 4y’ + 13y = 4e*Sin3X umeet
BU/T

a.) y* = e*(Axcos3x + Bxsin3X)
6.) y* = Axesin3x
B.) »* = e®(Ac0os3x + Bsin3x).

20. YactHoe pemenue JIHJY 2-ro mopsiaka y” — 4y' + 13y = (1-5x)e®sin2x



NMEET BUJ

a.) y* = e*(A4x + B)sin2x
0.)y* = e®(Acos3x + Bsin3x)
B.) y* = e¥(Acos2x + Bsin2x).

21. Yactnoe pemenue JIHAY 2-ro nopsaka " —4y’ + 13y = e¥C0S2X umeer
BU/I

a.) y* = Ae**cos2x
0.)y* = e*(Acos2x + Bsin2x
B.) y* = xe*(Ac0s2x + Bsin2x).

22. Yacruoe pemenue JIH/Y 2-ro mopsaka y" —4y' + 13y = e*(4xcos3X +
(3x2+1)sin3xX) umeeT BU/

a.) y* = xe*((4x + B)cos3x + (Cx*+ Dx + E)sin3x
0.) y* = ((4x*+ Bx + C)cos3x + (Dx* + Ex + F)sin3x) e
B.) y* = ((4x*+ Bx + C)cos3x + (Dx?+ Ex + F)sin3x) xe?*.

23. UYactHoe pemenue JIHIAY 2-ro nopsaka y" —4y" + 13y = e*(4dxcos2X +
(3x2+1)sin2x) umeet BUA

a.) y* = e*((4Ax + B)cos2x + (Cx? + Dx + E)sin2x)
0.) y* = ((Ax*+ Bx + C)cos2x + (Dx* + Ex + F)sin2x) &%
B.) y* = ((4x *+ Bx + C)cos2x + (Dx?+ Ex + F)sin2x) xe*.

HCpC‘-ICHB BOITPOCOB JIs1 TPOBCACHUA HpOMCXCYTOqHOﬁ aTrTeCTalnun

2 cemecTp
Bonpocsl 115 3auera

1. Yro Takoe onpenenutens? [Ipu kakux mpeoOpa3oBaHUAX BETUIHHA
ONPEAECTUTEIIS HE MEHSETCS ?

2. B kakux ciyuasx onpenenuTenb paBeH Hy0? Uto crnenyer u3
PaBEHCTBA ONPEETUTENS HYITI0?

3. JlaiiTe onpeneneHrue MUHOPA U alnreOpanyecKkoro JTOMOJIHEHHS 3JIEMEHTA
onpenenurelist. CHopMynupyiTe NpaBUIO BHIYUCICHUS ONPEICIIUTEIS.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Kak ocy1iecTBISIIOTCS TMHENHBIE ONEpAlA HaJ MATPUIIAMHU?
Kak nepeMHoxaroTcs e Matpuilbl? CBOMCTBA MPOU3BEICHUS MaTPHIL.
KakoBa cxema HaxoXaeHUsT 00paTHON MaTPHUIIbI?

JlaiiTe onpeneneHus: pelieHs] CUCTEMbI JINHEUHBIX alIreOpandecKux
YPaBHEHHUM.

PacmmdpyiiTe moHATHS «COBMECTHAN», KHECOBMECTHAN,
«OTIpeAEIIEHHAAY, KHEONPEACIEHHA> CUCTEMBI.

Hanumure hopmynel Kpamepa. B kakom ciyyae oHU TpUMEHUMBI?
Uro HazbiBaeTcs panrom marpuubl? Kak on Haxogurcs?
Chopmynupyiite Teopemy Kponekepa — Kanemnnu.

[Ipu KakuX yCIOBHUSX CUCTEMA JIMHEHHBIX alreOpandecKux ypaBHEHUN
MMEET MHOXKECTBO pelieHuid? Korja oHa uMeeT e IMHCTBEHHOE
petenue?

Onumure metox ['aycca pemieHnst CUCTEM JIMHEMHBIX YPABHEHUN.
Kakue HensBecTHbIE HA3bIBAIOTCSI CBOOOIHBIMU, a KaKue 0a3uCHBIMU?

Kakune 0coOeHHOCTH pelIeHus! OTHOPOIHBIX CUCTEM JIMHEHMHBIX
anredpandeckux ypaBHeHuii Bei 3Haere?

Kak cTpoutcst pyHImamMeHTaIbHAs CUCTEMA PEIICHUH ?

Kaxk BbINMOTHAIOTCS JIMHEHHBIE onlepaliuy HaJl BeKkTopaMu? KakoBbl
CBOMCTBA 3TUX ONEpaIiuii?

Kakue BekTopa Ha3bIBaAIOTCA JIMHEMHO 3aBUCUMBIMU, a KAKAE JINHEWHO
HE3aBUCUMBIMU?

UYto Takoe 6a3uc? Kakue BekTopa 00pa3yroT 0a3ucC Ha MNIOCKOCTH U B
MIPOCTPAHCTBE?

Kaxkoii 6a31c Ha3bIBAIOT JI€KAPTOBBIM?
YTo Takoe KOOPAMHATHI BEKTOpA?

Uto Ha3bIBAETCS CKAISIPHBIM IIPOU3BeIeHUEM BEKTOPOB? KakoBbI €ro
cBoMcTBAa?

Uto Ha3bIBae€TCSl BEKTOPHBIM MTPOU3BEEHUEM BEKTOpOB? KaKkoBhI ero
cBoOMcTBa’?

YTto Ha3bIBACTCS CMEIIAHHBIM IIPONU3BCACHNUCM BeKTOpOB? KaxoBnI ero
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26.

27.

28.
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30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

cBoMcTBa’?

3anumuTe B BEKTOPHON M KOOPJIAUHATHOM (hopMax yCIOBUS
KOJJINHEAPHOCTHU, OPTOTOHAJIBHOCTU U KOMIUIAHAPHOCTU BEKTOPOB.

[IpsiMas TuHUA HA JTIOCKOCTH, €€ o0LIee ypaBHEHUE.

JlaiiTe MOHATHE HOPMAJIBHOT'O Y HAITPABJIAIOIIETO BEKTOPOB MPSIMOU Ha
IIJIOCKOCTH, YIJIOBOTO KOd(pduiireHTa.

3anuIuTe pa3IndyHbIe BUABI IPSIMON M YKAKUTE T€OMETPUUECKUNA CMBICIT
IIapaMeTPOB YPABHEHUS.

3anumuTe yciaoBUs NapaJIETbHOCTH U MEPHEHAUKYISIPHOCTH MPSIMbIX
Ha IUIOCKOCTH B CIIy4ae Pa3JIMYHbIX BUJIOB YPAaBHEHUN MPSIMBIX.

Kak HaiiTu TOUKy nepeceyeHus MpsIMbIX Ha MIOCKOCTH?
Kak Beruucisgercs pacCTossHUE OT TOYKH 10 MPSIMOM Ha TIIIOCKOCTH?

JlaiiTe onpeneneHue 3JUINICA U 3alUIIUTE €Er0 KAHOHUYECKOE
YpaBHEHHUE.

JaiiTe onpenenenue runepOo0bl U 3aMUIINTE €€ KAHOHUYECKOE
YpaBHEHHE.

JlaiiTe onpeneneHue napadbobl U 3aMUIINTE €€ KAHOHUIECKOE
YpPaBHEHUE.

N3noxute cxemy MpUBEICHUs OOIIEr0 ypaBHEHUSI KPUBOW BTOPOTO
NOPSAAKA K KAHOHUYECKOMY BHUILY.

JlaliTe moHATHE MOJAPHOU CUCTEMBI KOOPAUHAT.
OnuimTe napameTpudeckuii cnoco0 MOCTPOSHUSI IMHUM HA TITIOCKOCTH.
[TmockocTh, €€ o01iee ypaBHCHHE.

Kak onpenensiercs B3auMHOE pacnoJioKeHUe TUIOCKOCTe? 3anuiure
YCJIOBHSI NApAJJIEbHOCTH U MEPIIEHIUKYIISIPHOCTH MIIOCKOCTEH.

Kak Beruncasercs PaCCTOAHNUC OT TOYKH O0 TUIOCKOCTH?

3anuImnTe pa3IndHbIC BUAbl YPABHEHUN MPSIMOX B IPOCTPAHCTBE U
MOSICHUTE CMBICJ ITAPAMETPOB, BXOASIIMX B YPABHCHUS.

N3noxuTe cxemy MpuBEIeHUs OOIINX YpaBHEHUN MTPSIMOH K
KaHOHUYECKOMY BH]Y.

Kaxk ONIPCACIINTD B3ANMHOC PACIIOJIOKCHUC IIPSAMBIX B HpOCTpaHCTBe?
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53.
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58.

59.

60.

61.

62.

63.

Kak BeruucigeTcs pacCTOSSHUE OT TOYKH A0 NPSIMOW B IMPOCTPAHCTBE?
Kak onpenenuTh B3aMMHOE pacIojoKEeHHUE PSMOM U TIJIOCKOCTH?
Kak umiercst Touka nepeceueHus NpsiMOr U MIIOCKOCTH?

HazoBure IMOBCPXHOCTU BTOPOI'O ITOPAAKA U HAITUIIUTC UX
KaHOHHWYCCKHNC YPaBHCHUA.

Apudmerndeckre orepanny Hajl BeIeCTBEHHBIMHU YUCIIaMHU U UX
yropsigoueHue. HermpepbIBHOCTh MHOKECTBA BENIECTBEHHBIX YUCED.

OFpaHI/I‘{CHHBIe YUCJIOBBIC MHOKECTBA, MAKCUMYMbl, MUHHUMYMEBI.
CuMBOIBI MATEMATHYECKOM JJOI'HKH, UX HCIIOJIB30BAHUC.

Yucnoas nocaenoBareabHOCTh. OnpeeneHne, croco0bl 3a1aHus,
apupMeTUYECKUE ICHUCTBUS, OTPAHUYCHHBIC U HEOTPAHUUCHHBIC
YHCJIOBBIC MOCIEI0BATEIBHOCTH.

Beckoneuno Mmasble 1 0ECKOHEYHO OOJIBIINE ITOCIEN0BATEILHOCTH:
OTIPE/ICIICHHS U UX OCHOBHBIE CBOMCTRBA.

Cxopmsmmecs nocienoBarenbHoCTh. [Ipenen yncnoBoit
MOCJIEA0BATEIBHOCTH.

MOHOTOHHBIE IIoCJacaoBaTCIbHOCTH.

®yukuus, cnocoObl 3aganusd. O6nacTs onpenenenus. OomacTb
3Hauenui. [lepnogmanocts. ['paduk PyHkium u ypaBHeHue rpaduka
byHKIHH.

Knaccudukanus pynkuuii. YeTHole, HeUeTHbIC (PYHKITUH.
beckoneuno Manasi QyHKITUS B TOUKE.

CBoiicTBa 6€CKOHEYHO MAJTBIX (DYHKITUH.

[Ipenen pyHKIMU B TOUKE.

CgoiicTBa npenesnoB PyHKIIHU.

beckoneuno 6onpinas ¢pyHkims. CBs3b OECKOHEYHO Mol 1
OECKOHEYHO OOJIBIION (HYHKITHIA.

[TepBblii 3amedartenbHbid npeaena. CaeacTBusl.
Bropoii 3ameuarensHbiil ipeaen. CieacTBusl.

PackpreiTre HEONIPEAETIEHHOCTEN.
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74.

75.

76.

77.

78.

79.

OIHOCTOPOHHUE MPEICIIBI.
HenpeprwiBHOCTh yHKITMN B Touke. Kinaccudukarus Touek pa3phiBa.

Onpenenenne Npon3BOAHOMN. I'€eOMeTpUIECKN CMBICII IPOU3BOJHOM.
PU3UYECKUN CMBICII TPOU3BOIHOM.

OcHOBHBIE MPaBUJIA BHIYUCICHUS TPOU3BOIHBIX U U PEpeHIINATIOB.
[IpaBuno nuddepeHunpoBaHus CI0KHONU (DPYHKIUY.

Tabnuna npou3BOIHBIX.

[Ipou3BoAHBIE BBICIIUX HOPSIIKOB.

MexaHnyeckunii CMBICIT BTOPOU IPOU3BOJHOM.

[Tpunoxxenue nuddepenimana K TprUOIUKEHHBIM BEIYUCICHUSIM.
[IpaBuio Jlonurtains paCKpbITUS HEONIPEAECIEHHOCTEM.

JloctaTouHble npu3HaKy (YCIOBHS) MOHOTOHHOCTH Tu(depeHupyemMoil
GyHKLIMH.

Touku 3xcTpeMyMa U 3KcTpeMyM GyHKInH. Heobxomumoe ycmoBre
skcTpeMyma auddepeHmpyeMoit GyHKIINH.

JlocTaTouHoe ycioBue 3xkcTpeMyMa quddepeHiupyemMoit GyHKIUU.
BoInykiiocTh 1 BOTHYTOCTh Tpaduka ¢pyHkiuu. Touku neperuda.

AcumnToTsl Tpaduka GyHKIINN: BEpTUKAIbHBIC, TOPU30HTAIBHEIE,
HAaKJIOHHBIE.

O6mas cxema uccnenoBanus ynkuuu. [loctpoenne rpadukos
byHKIMH.

3 cemecTp
Bonpocsl 1151 dKk3aMeHa

[ToHsTHE KOMIUIEKCHOTO YKcIIa. ['eomeTpruueckast MHTepIpeTalus
KOMIUIEKCHOT'O YMCIIA.

MOI[yJ'H) N apryMmCcHT KOMIIJICKCHOI'O 4HCJIa. KOMHHGKCHO-COHpH)KCHHBIC
quciia.

Anrebpandeckas hopMa 3aIMCcu KOMILIEKCHOTO uncia. JleHcTBus Ha
KOMIUIEKCHBIMM YHCJIaMU B alireopandeckoit popme. Onepanus
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

COIPSIKEHMUS.

Tpuronomerpuueckas (hopma 3arnucu KOMIUIEKCHOTO yucinia. [eictBus
HaJ] KOMIUJIEKCHBIMU YUCJIaMU B TPUTOHOMETPUYECKOH (hopMme.

[TokazarenbHas (popMa 3ammucu KOMILIEKCHOTO uncia. JledcTBus Hajl
KOMILUIEKCHBIMH YHCIIaMU B MOKa3aTeIbHOM opme.

BO3BCZ[€HI/IC KOMIIJICKCHOI'O YHCJia B CTCIICHD.

Urto Ha3biBaeTCs epBooOpa3Hoi nanHou GpyHkuu? Teopema
o nepBooOpa3HeIX. [laliTe onpeaeneHre HEONpeaeICHHOro nHTerpaia. B
YeM COCTOUT OCHOBHAS 3aJl1a4ya UHTETPATIbHOTO UCYUCIICHUS ?

KakoBbl OCHOBHBIE CBOICTBA HEOTPEIeICHHOTO nHTerpaia? Tabnuna
OCHOBHBIX UHTETPAJIOB.

OnuiuTe MeTo1 3aMEHbI IEPEMEHHON B HEONPEICIICHHOM UHTErpase.

Mertoa unrerpupoBanus o yactam. HazoBute kiaccol GyHKIIHM,
MHTETPUPYEMBIX IO YACTAM.

Pa3noxenue MHOTOUJIEHA HA JIMHEWHbIEC U KBAJAPATHBIE MHOXKHUTENH C
JNENUCTBUTENbHBIMU KO3(PPULIUEHTAMH.

Onpenenenre KpaTHOCTU KOPHS MHOTOYJIEHA.

Paznoxenue paimoHalbHONW IpOOU Ha LENYIO YacTh U 3JIEMEHTApHBIE
poOu.

Kakue apo6u HaszpiBaroTcs mpocreimumu? MuaterpupoBanue
MPOCTEUIINX PAITMOHATBHBIX IPOOECH.

Kak pa3inoxuth npaBUIbHYIO pallioOHAILHYIO Apo0k Ha TpocTeiire?
HuTterpupoBanne 1poOHO-pAITMOHATBHBIX (YYHKITHMA.

3anauu, TpUBOASAIINE K TOHSATHIO OMPEACIICHHOI0 HHTErpaa (3aaada o
Macce (pUrypsbl, 3a/1a4a O IO KPUBOJIUHEHHON TpaIeIym ).

[ToHATHE MHTErPATIBHON CYyMMBI. AJITOPUTM €€ COCTABJIEHUS.
OnpeneneHne ONPEAEIIEHHOIO0 HHTErpala 10 OTPE3KY. Y CIIOBHE €TI0
CYILLIECTBOBAHMUS.

['eoMeTprUeCKuid CMBICIT ONPEAETCHHOIO MHTErpajia Mo OTPE3KY.
PU3UYECKUN CMBICI ONIPEIECIIEHHOTO UHTETpAJIA.

CBolicTBa ONPEACICHHOTO HHTErpaja. TeopeMa 0 CpeIHEM.
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28.
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30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

OmnpeneneHHbIN HHTErpall ¥ ero Beraucienue. ®opmyina HeroroHa-
JleitOuumna.

3amMeHa MepEeMEHHON B OIIPEIEIICHHOM HHTETpaJie o OTPE3KY.
WHTErprupOBaHKE 10 YaCTSAM B ONPECIICHHOM UHTETPpaJIe Mo OTPE3KY.

['eoMeTprUeCcKre MPUITOKEHUS ONPEICICHHOTO HHTETPAJIA: BBIYMCIICHUE
IJI0IaIeH TIOCKUX (QUryp, IJIMHBL JyTH, 00beMa TeJla M0 U3BECTHBIM
MONEPEYHBIM CEUEHUSIM, BEIYUCIICHUE 00beMa TeJla BpallleHUsI.

du3nyeckre ¥ MEXaHNYECKUE TIPIIIOKEHHUS OIIPEICIICHHOTO HHTErpaJIa.
Breraucnenne macc, KOOpJWHAT IIEHTPOB TSHKECTH, MAcC TIOCKUX
o0JracTen.

HecobcTBeHHbIe MHTETPalbl ¢ 0ECKOHEUHBIMU MIPEACIaMU
uHTerpupoBanus (1-ro pona).

HecobcTBeHHbIE MHTETPaAbl OT HEOTPAHUYEHHBIX PYHKIUHI (2-T0 poja).

Urto Ha3biBaeTCs (PyHKIMEHN ABYX U 00Jiee EPEMEHHBIX. Y KaXKUTe
CHOCOOBI UX 3a/1aHU.

O6mactb onpeaenenust GyHKIUH IBYX U Tpex nepemeHHbix. Kak ona
n300pakaeTcsi TeOMETPUUIECKU?

['paduk GyHKIIMU ABYX MTEPEMEHHBIX.
[Ipenen GyHKIMU ABYX MMEPEMEHHBIX B TOYKE.

HemnpepsiBHOCTh PYHKIINN IBYX MEPEMEHHBIX. TOUKH M TUHUU pa3pbiBa
GbyHKIMH IBYX TIEPEMEHHBIX.

YTto HA3BIBACTCS YACTHBIM U MOJHBIM MpHUpaIieHueM QyHKITHN?

JlaﬁTe ONPCACIICHNUC YaCTHBIX IMTPONU3BOJIHBIX. Kak Beruncasrorcs
YaCTHBIC HpOI/ISBO}IHBIe?

KakosB FGOMeTpI/ILIeCKI/If/’I CMBICJI HaCTHBIX IMPOHU3BOJHbIX.

Huddepenumpyemoie bynkuuu. [Tonueiit nuddepenuman GpyHkuuu
JBYX MIEPEMEHHBIX.

Ero IMPUITOKCHUA K HpI/I6J'II/I)K€HHBIM BBIYHCIICHUAM.

YacrtHbie IIPOU3BOJHBLIC BTOPOI'O IIOPAAKaA. PaBeHCTBO CMEIIaHHBIX
YaCTHBIX IIPON3BOJHbIX.

OkcTpeMyM PYHKIIMU ABYX NepeMeHHbIX. HeoOXoanmbie U JOCTaTOYHBIE
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YCIIOBHSI SKCTpeMyMa (QYHKLIHUH JIBYX IEPEMEHHBIX.

Uro Ha3biBaeTcs AuddepeHunanbubiM ypaBHeHueM? Chopmynupyiite
ornpezeneHus nopsaaka qupdepeHuaibHOr0 ypaBHEHUS], PEILICHUS
YpaBHEHUS.

N3noxuTe MeToabl pemenns 1udhepeHIInaIbHOTO ypaBHEHUS TEPBOTO
TIOPSAIKA: a) C pa3JIeSIONUMUCS TIEPEMEHHBIMU, 0) OJTHOPOTHBIX
nuddepeHInaIbHBIX YPaBHEHUH, B) TUHEHHBIX UG epeHIInaTbHBIX
YPaBHCHUU.

JlaiiTe onpenenaeHus o0IIero ¥ YacTHOTO pernieHui auddhepeHnaib»HOTo
ypaBHEHUS.

B uem coctout 3anaua Komm? Chopmynupyitte 3anauy Komum
T€OMETPUYECKH.

Chopmynupyiite Teopemy Koru.
JlaiiTe TeOMETpUYECKYIO MHTEpIIpeTalnio 1uddepeHnaIbHOTO

YPaBHEHUSI IEPBOTO MOPSJIKA.

KakoB o6uuii Bua auddepeHmaisHoro ypaBHeH sl BTOPOro Mopsijika U
€ro 00IIero pemnieHus ?

Chopmynupyiite 3anauy Komm u reopemy Komm 151 ypaBHeHUI
BTOPOTO MOPSIIKA.

N310uTE METOABI PELLIEHUN YPABHEHUN BTOPOTO MOPSJIKA,
JOMYCKAIOLMX TOHMKEHUE MopsAKa (TpHU ciiyyas).

KaxoB 00miuii Bua ogqHOpogHOTO AuddhepeHInaibHOTO ypaBHEHUS
BTOPOTO MOPsJKA C MOCTOSIHHBIMU K03 durinentamu? Chopmynupyinre
TEOPEMY O CTPYKTYpe OOIIEro perieHus: Takoro ypaBHEHHUs.

CKOJIBKO U KaKHX KOpHCﬁ HUMECT XAPAKTCPUCTUICCKOC ypaBHeHHe?

Kaxkoii Bug umeer ob111ee perieHue JMHEMHOT0 0JHOPOTHOTO
nuddepeHInaTbHOTO YPaBHEHUS ISl KAKJIOT0 U3 TPEX CIIyuyaeB KOpHEH
XapaKTEPUCTUYECKOTO YPABHEHHUS?

KakoB o0muii Bu JIMHEHHOTO HEOJTHOPOAHOTO AUDPEepeHIINaTBHOTO
ypaBHEHHSI BTOPOTO MOPsIJIKa C TOCTOSTHHBIMU K03 purinenramu?
ChopmynupyiiTe TEOpEMY O CTPYKTYpE OOILIET0 pEIIeHUs] TAKOTO
YPaBHEHHUS.

Perienne muHEHHBIX HEOAHOPOIHBIX AU PEepeHITnaTEHBIX
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ypaBHeHu# |l mopsiika ¢ mocTossHHBIMU KOA(DPUITUEHTAMU CO
CIIEUAIBHOW ITPAaBOM YaCThIO.

Pemenne cucrem nmuHeHHbIX audQepeHIIMaTIbHBIX YPaBHEHHH C
MNOCTOSIHHBIMH KO3((pULIIEHTaMHU.

Yucnoselie nocnenoBaTeabHOCTA. YncnoBou psaa. OCHOBHBIE OHIATHUS
(cxoauMoCTh, CyMMa U JIp.).

Psn reomerpuueckoit mporpeccu. CyMma psiia reOMETPHUYECKON
IPOTPECCHH.

Ocrarok psiia. OCHOBHBIE CBOMCTBA cxosuxcs psaioB. HeoOxoaumeprit
MpU3HAK cXOaUMOCTH. ClieICTBUE, JOCTATOUYHBIN MIPU3HAK
PacXOJIMMOCTH YHUCIIOBBIX PSIOB.

Psiibl ¢ OJIOXKUTENBHBIMU Yi€HAMHU. J{ocTaTouHbIE TPU3HAKU
CXOJIMMOCTH 3HAKOIOJIOKHUTENBHBIX PAJIOB (IEPEUUCIUTH BCE
MPU3HAKH).

HccnenoBanune Ha CXOIMMOCTD PSJIOB C MOJOKUTEIbHBIMU YJICHAMMU.
[Ipu3Haku cpaBHEHUS. DTAIOHHBIE YHUCIOBBIE PSAbI. ['apMOHHYECKUiA
psan. O600IEHHBIN TAPMOHUYECKUM PS/I.

HccnenoBanue Ha CXOAUMOCTD PSJIOB C TIOJOKUTEIHHBIMU YJICHAMHU.
[Tpuznak JlanambOepa.

HccenenoBanue Ha CXOAUMOCTD PAZOB € MOJIOKUTEIbHBIMU YICHAMH.
PanukaneHblli 1 nHTErpaNibHbIA pu3Haky Komm. CxoaumocTh
0000IIIEHHOT0 TAPMOHUYECKOTO Ps/JIa.

3HakonepeMeHHbIe psbl. JlocTaTOuHbIN MPU3HAK CXOIUMOCTH
3HAKOIEPEMEHHBIX PsIIOB. AOCOJIFOTHAS U YCIIOBHASI CXOJIUMOCTh
3HAKOTIEPEMEHHBIX PSIJIOB.

3nakouepeayromuecs psaasl. [Ipusnak Jleiitoauma. OcTaTok
3HAKOYEPEAYIOUIErocs psifia U €ro OlLCHKA.

Crenennsie psaabl. Teopema Abens. CTpykTypa 001acTi CXOUMOCTH
CTeneHHOTO psiaa. UHTepBas 1 paanyc CXOAUMOCTH CTETICHHOTO PSJIa.
CtpykTypa 001acTH CXOAUMOCTH 0000IIEHHOTO CTEIIEHHOTO PsIa.

HaxoxeHue 001acTi CXOAMMOCTH CTEIIEHHOTO psijia.

Paznoxxenue ¢yHKIuii B cTeneHHbie psaabl. Psaapl Telnopa u MakiiopeHa.

VYcnoBus paznoxkumocty GyHkimu B psj Teitnopa.



68.  PasnmoxeHnue B psii MakiiopeHa HEKOTOPBIX AJIEMEHTAPHBIX (QYHKIUH.



