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1. EJIM OCBOEHUA JUCHUITJINHBI

Lenpto OCBOCHHMS AMUCHUIUIMHBI «MaTemaTtuka» sBIseTcs (OPMHPOBAHUE Yy CTYACHTOB
HAaBBIKOB JIOTUYECKOI'O MBIIJICHUSA; IPAKTUYECKMX HAaBBIKOB MCIIOJb30BaHUS MAaTEMaTH4YECKUX
METOO0B U (hopMyIl, a TaKKE O3HAKOMIICHHE C OCHOBAMM TEOPETUYECKUX 3HAHUI MO KJIACCUYECKUM
pa3genaM MaTeMaTHKH M TMOJITOTOBKAa B OONACTH TOCTPOCHUS M HCIOJIB30BAHUS Pa3THUHBIX

MaTEMATUYECKUX MOJENEH.
3agaun:

— NOJYYCHHUC OCHOBHOI'O INpPCACTABJICHUA O MATCMATUYCCKUX METOHdaxX JIsA PCHICHUA 3ada4d

U3MEPEHUs B

JKOHOMHKE, B

MH()OPMAMOHHBIX TEXHOJIOTUH;
— OCBOEHHE COBPEMEHHBIX METOJOB U MAaTEMATUYECKOTO MHCTPYMEHTAPHS PEIICHUS 3a]1a4

B OKOHOMUKEC.

YacTHOCTH, C

HCIIOJIb30BAHUEM COBPEMCHHBIX

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII

Juctummmaa «MaTemaTnkay OTHOCUTCS K 00s3aTeIbHOM YacTH y4eOHOTO IIaHa.
HpepeKBI/ISI/ITBI AVUCHUIUIMHBL: OUCHUIITIMHA OIMUpacTCd Ha 3HaHUC IIPCIMETOB OCHOBHOH
00pazoBaTeIbHON MPOrpaMMBbl CpeaHEro (T0JTHOTO) 00I1ero 0opa3oBaHus: MaTeMaTHKA.

3. INTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUA IO JUCHUIIJINHE

HnaHpreMHe PE3YIbTAThL 06yquI/1$1 o JUCHUIINIMHE, COOTHCCCHHBLIC C INNIAHUPYCMBIMU
pesynbTaTtamu ocBoeHus1 OITOIT (KoMIeTeHIMAMY U MHIUKATOPaMH JOCTHKEHUST KOMITCTCHIIHH ).

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs 110

YpoBeHb
Kon hopmupyembix OCBOCHI JTUCITUTIIINHE, XapaKTePU3YIOIIHE ITaITbI
KOMIIETEHIIUH dbopMHUpOBaHM KOMIETEHITNH (TTOKa3aTean
KOMIICTECHIIUH
OCBOEHHST KOMITETCHIIUH )
OIIK-2. Cnocoben YacTuuHoe 3HaTh KOJWYECTBEHHBIE UM KaueCTBEHHBIC
OCYIIECTBJISATh COOp, aHATU3 U METOIbI aHanu3a npu MPUHATUN
00paboTKy JaHHBIX, YIPABJICHUYCCKUX PEIICHUH.
HEOOXOUMBIX TSI pEeIICHUS YMerp  OPUMEHATH  KOJMYECTBEHHBIE U
npoheCcCHOHANBHBIX 3a]1a4. KaueCTBEHHBIC METOJIbl aHAJIW3a MPHU MPUHITHH
MapKETUHTOBBIX YIIPABJICHUYECCKUX PEIICHUH.
Biagers, MHCTpyMEHTaMU KOJIWYECTBEHHOTO H
KaueCTBEHHOTO  aHalu3a  JUIi  NPUHATHS
VIPaBICHUYECKUX PEIICHUH U  TMOCTPOCHHS
SKOHOMHYECKHX U (DMHAHCOBBIX MOJICIICH.
OIIK-3. Cnnoco6eH BrIOpaTh YactuuHoe 3HaTh KOJIHMYECTBEHHBIE M  KavyeCTBEHHBIE
MHCTPpYMEHTAJIbHBIE CPEACTBA METOIbI aHanmu3a npu NPUHATUN
00pabOTKH IKOHOMUYECKUX YIPaBICHYECKUX PEIICHUH.
JMAHHBIX B COOTBETCTBHH C YMmers,  TOpUMEHSATH  KOJIMYECTBEHHBIE U

MOCTaBJICHHOM 3a7aueii,
MPOaHAIN3UPOBATh PE3YyIbTaThI
pacueToB U 000CHOBATh
MOJTYy4YEHHBIE BBIBOJIBI.

Ka4eCTBEHHbIE METO/Ibl aHAIN3a MPH MPUHATHH
MapKETUHTOBBIX YIIPABIEHUYECKUX PEILICHHH.
Baangers, MHCTpyMEHTaMU KOJMYECTBEHHOTO U
KaueCTBEHHOIO  aHalu3a Ui [PUHATHS
YIOPaBIEHYECKUX PEIIEHUH U  IMOCTPOECHUS
SKOHOMHUYECKUX U (PMHAHCOBBIX MOJIEJIEH.




4. OPBEM U CTPYKTYPA JUCHUIIJINHBI

TpynoeMKoCTh AUCHUIUTUHBI COCTABIISIET 8 3a4eTHBIX eAnHHMLI, 288 yacos.

Temaruueckuii mjiian
¢opma 00yueHus — 3a0unas

Bunbr yueOHO# paboThl,
5 BKJIIOYAs] CAMOCTOSTEIBHYIO ) DopmeI
o 5 pa6ory CTyzle(HTOB : 06";26{;;6“"" TeKyIero KOHTpoIIs
2} U TPYAOEMKOCTH (B Yacax
Ne HaumMmeHnoBaHue TeM W/AIU § 5 ° ) C MPMMCHCHUCM YCICBACMOCTH,
/m pas/ienoB/TeM IUCIUIITAHbI > = 2 = HHTEpAKL D b (opma
3 5 = | 85 &= MeToz10B TIPOMEXYTOUHOI
= = g | 8 S Q (B yacax / %)
o g ==l 58 - aTTeCTAIlN
= = % 3 & & © (no cemecmpam)
& | 8
= =
1 AHaJ'IE/ITI/IlIeCKaH reomeTpus u | 4 21 1 1 12 1/50%
JUHeWHas anredpa
2 BBenenne B ananns 1 21 1 12 0,5/50% | Peitrunr-xkourpons 1
3 | Huddepenuuanbuoe
ucuucienue GyHKIUH OaHOM 1 22 1 1 12 1/50%
IIEPEMEHHOMN
4 | Ilpumenenue
i hepeHInanTbLHOro
UCYUCIICHUS JUIS 1 22 1 12 0,5/50% | PedTHHT-KOHTPOJb 2
uccnenoBaHus QyHKIUHA 1
NOCTpPOeHHUs TpaduKoB
5 | HeompeneseHHslit nHTErpan 1 23 2 12 1/50% PeiiTHr-KOHTpOIH 3
Bcero 3a 1 cemecTp: 2 6 60 4 /50% 3auer
6 | Onpenenennblit uaTErpan 2 21 4 2 44 3/50%
7| ynKumu HECKOMbKUX 2 21 2 2 44 2/50% | PediTuHr-KOHTpOINH 1
HepeMEHHBIX
8 | Psamel 2 22 2 2 44 2/50% PeldTHHT-KOHTPOJIb 2
9 | OGBIKHOBEHHbBIE
i depeHInanbHbIC 1 2 23 2 2 43 2 /50% PeiituHr-koHTpons 3
Pa3HOCTHBIE ypaBHEHHS
Bcero 3a 2 cemecTp: 10 8 175 9 /50% 9x3amen (27)
Hroro o gpucuuIiuue 12 14 235 13/50% | 3auer, 3x3amen (27)

TemaTnyecknii nian
(¢popma o0yuenus — 3aouHas (yckopeHnHoe o0yyenue Ha 0aze CIIO)

Bunp! yueOHOI paboOTHL,
< | BKIIOYAs CAMOCTOATENBHYHO ) dopMeI
3 pabory crynenToB Obven yuebuoit | o vitero korTpons
8 a6OTBI
= o U TPYI0EMKOCTb (B Yacax) P
CIIEBaEMOCTH
Ne HaunmenoBanue TeM w/mwin 3 5 ° Y ¢ TIDIMCHCHICM y ’
S [} = 3 HWHTEPAKTUBHBIX q)opMa
n/i | pasjenoB/TeM JAUCLUIUIMHBI 5 = = T METOIOB .
= = o % & 3 A IIPOMEKYTOYHOU
o v = o E|l o g @) (B wacax / %)
£ g & = 58 6 aTTeCTalni
[} = (=)
= 23 8 8 (no cemecmpam)
=] <
= =
1 | AnamuTudeckas reoMeTpus M
N p 1 21 32 [lepearrecramus
JMHelHas anredpa
BEICHNE B aHAIN3 epearTecTanus
2 |B 1 21 32 IT
3 | duddepenunansHoe
HCUYHCIICHA KLU OTHOM epearTecTanus
eHne 1 21 32 II
MIEPEMEHHOMI




4 | Ilpumenenue
i hepeHInaTBEHOTo
HCYUCIICHUS IS 1 22 32 [lepearrecTammst
HccIeoBaHus (QYHKIMH 1
MOCTpOEHHS TpadrKoB
5 | Heompenenennslii mHTErpa 1 22 32 [TepeatrecTarust
6 | OnpeaencHHBIN HHTETpaT 1 22 32 [TepeatrecTarust
7| DyHKIH HECKOMLKIX 1 23 32 IlepeatrecTanus
TepeMEeHHBIX
8 | Psmst 1 23 32 [lepeaTrecTanus
9 | OOBIKHOBEHHBIC
muddepeHIuaNbHbIC U 1 23 32 [TepeatrecTarust
pa3HOCTHBIE YpaBHEHHS
Bcero 3a 1 cemectp: 288 3auer
(mepeatTecTanus)
HToro mo 1ucuuIInHe 288 3auer
(mepeatTecTanus)

3AOYHAS ®OPMA OBYUYEHUSA
Coaep:xanue JJeKIIMOHHBIX 3aHATUI M0 AMCHUIINHE
1 CEMECTP

PA3JIEJI 1. AHAJINTUYECKASI TEOMETPUS U TMHEMHASA AJITEBPA

Tema 1.1. [IpsimoyronbHas 1 adGUHHAS CUCTEMBI KOOPIMHAT. METON KOOpIMHAT.

Tema 1.2. KomruiekcHbIe unciia, AedcTBHS ¢ HUMH. M300paskeHre KOMITICKCHBIX YUCEN Ha TIJIOCKOCTH.
Moayne M apryMeHT KOMIUIEKCHOrO 4Mcina. AnreOpandeckass W TpUrOHOMeTpudeckas (hopMmbl 3amucu
KOMILTIEKCHOro uuncia. @opmyna Diinepa. TlokazarenbHas ¢Gopma 3amicud KOMILIEKCHOro 4ucia. Kopau u3
KOMIIJICKCHBIX YHCE.

Tema 1.3. Bekropsl. JIuHEHHBIC olepauu HajJ BeKTOpaMu. Hampapisionne KOCHHYCHI W JIJTHHA
BEKTOpA. Y CIIOBHE KOJJIMHEAPHOCTH JIBYX BEKTOPOB.

Tema 1.4. CxanspHOe MpOU3BEIACHIE BEKTOPOB M €ro cBoiicTBa. J[TMHa BEKTOpa M Yol MEXKITY ABYMS
BEKTOpaMH. Y CJIOBHE OPTOTOHAJIBHOCTHU ABYX BEKTODPOB.

Tema 1.5. Cucrema BeKTOpoB. PazioxkeHne BEKTOpa 10 CHCTeME BEKTOPOB. JIMHEHHAsI 3aBHCUMOCTD H
HE3aBHCHUMOCTh, 0a3KChI M PaHT cHCTeMbI BeKTOpOB. [IpocTpanctso R". OpTOroHanbHOCTD.

Tema 1.6. Martpurrsl. [eiictBus ¢ matpuriamu. O0patHas MaTpuia. Panr MaTpuIls!.

Tema 1.7. Onpenenurenu. CBOWCTBa oOmpeAenuTencii. AnreOpandecKde MTONMOJHEHUS W MHHOPHI.
Brrancnenve ornpenenuTens pa3IoKeHHeM 0 CTPOKe (CToNoIy).

Tema 1.8. Cucremsl nuHelHbIX ypaBHeHUU. Merop ["aycca. Teopema Kponekepa-Kanemnu. @opmynsl
Kpamepa.

Tema 1.9. OnHOpoAHBIE CUCTEMBI TUHEHHBIX ypaBHEHUN. DyHIaMEHTAIbHAS CUCTEMA PELICHUM.

Tema 1.10. OO1ee penreHne CUCTEMBI JIMHEHHBIX YpaBHEHUH B BEKTOPHOM (opMme.

Tema 1.11 YpaBHenue nuHWN TIOCKOCTH. PaszmimdHeie (hOpMBI ypaBHEHHS TPSMOW Ha TLIOCKOCTH.
Yron Mexny npsMbeiMH. PaccTosiHuEe OT TOYKH 10 MPSIMOA.

Tema 1.12 KpuBeie BTOpOro moOpsaKa: OKPYKHOCTb, OJJIIHIIC, Tumepbona, mapaboma, uX
reOMETPUYECKHE CBOIICTBA U YpPaBHEHHUS.

Tema 1.13. YpaBHEHHS IUIOCKOCTH W MHpPsIMOM B NPSMOYTOJIBHOM CHCTEME KOOpPAMHAT. Y CIIOBHS
NapajyieIbHOCTH W NEPIEHAUKYISPHOCTH. YTIbl MEKIY ABYMS IUIOCKOCTSAMH, MEXKIY ABYMS IPSMBIMH,
MEKAY NPSMOI U TIOcKOCThIO. IIpsiMble 1 utockocTr B aypMHHOM IPOCTPAHCTBE.

Tema 1.14. IloepxHocTu BTOporo mnopsaka. ['eoMerpuueckue CBOICTBA 3TUX MOBEPXHOCTEM,
HcclieloBaHNue X (POPMBI METOJIOM CEYEHUH.

Tema 1.15. EBkmmaoBo npoctpanctBo. HepaBencrBo Kommu-byHsikoBckoro. OproroHanbHbIi 0a3uc.
[Ipouecc oproronanuzanuu. PasnoxeHne BeKTopa 1o OpToroHaJIbHOMY 0a3ucy.

Tema 1.16. CobcTBeHHBIC 3HaUY€HHA U COOCTBEHHBIE BEKTOPHI MATpHIl M UX cBoiicTBa. Teopema o
0asuce npocrpaHctBa R" M3 coOCTBEHHBIX BEKTOPOB MaTpHibl. COOCTBEHHBIE BEKTOPHI CHMMETPHYECKOI
MaTpUIIBL.




Tema 1.17. Ksagpatuunsie ¢opmbel R". TloHsTne kaHOHMYeckuii Oasuc. YcioBue SkoOw.
[onoxuTensHO U OTPULIATENLHO ONpeeTeHHbIe KBaapaTuunble opmbl. Kputepuii CunbBectpa.

Pazgen 2. BBEAEHUE B AHAJIN3

Tema 2.1. MHuoxectBa. Omnepanuu HaJ MHOXKeCTBaMHU. UMCIIOBblE MHOXECTBAa. I'paHM MHOXECTB.
Muoxecta B R". Beimyknble MHOKecTBa U uX cBOicTBa. CooTBeTCTBUE MHOXECTB. CUeTHBIC M HECUETHBIC
MHOkecTBa. OTHomIeHHs. OTHOLIEHNS TOXKAECTBA U YIOPSA04EHHOCTH.

Tema 2.2. ®ynkuus. OynaknuonansHoe otHomeHne. CoorBercrBue. CriocoObl 3aaanus. OCHOBHBIE
aJeMeHTapHbIe PYHKINH, UX CBOHCTBA U IPadHKH.

Tema 2.3. YucnoBsle mocieaoBatensbHOCTH. [lpenen ducmoBod mocaeAoBaTEIbHOCTH. becKOHEUHO
Masble U OeckOHeuHO Oomblinne BeTnurHbl. CBOHCTBA CXOASAIIMXCS MOCIE0BATENbHOCTEH.

Tema 2.4. AureOpanuecKue KOMIIO3UIIMM YHUCJIOBBIX IOCIEAOBATEIILHOCTEH M WX MPEACIHI.
Komnosunuu c HeompeneneHHocThio. [Ipu3Haku cyliecTBOBaHMA TMpenena MOHOTOHHOM OrpaHHYeHHOH
nocnenoBaTenbHOcTH. TlepBbiif 1 BTOpol 3ameuarenbHble npenensl. Jlemma Kantopa. Teopema bombiiano-
Beiiepmtpacca. [Ipusnax bonbnano-Korm.

Tema 2.5. Monoronnbsle Qynkiun. Kommosunus u cynepnosunust Gynkuuii. Ilpenen ¢yHkumm B
touke. [Ipenen ¢ynkuum B Geckoneynoctu. [Ipemensl MOHOTOHHBIX QyHKIUI. HempepriBHOCTh GYyHKIUI B
TouKe. HenmpephIBHOCTH OCHOBHBIX 2JIEMEHTAPHBIX QYHKIHA. THITBI pa3pbIBOB.

Tema 2.6. CpaBHeHHE 0ECKOHEYHO MABIX (PYHKITHIA.

Tema 2.7. CpoiicTBa (QYHKIMH, HEMPEPHIBHBIX HAa OTPE3Ke: OTrPaHHYEHHOCTh, CYIIECTBOBAHUE
HauOONBIIEro ¥ HAMMEHBIIIEr0 3HAYEHUH, CYIIECTBOBAHHNE TIPOM €KYTOUHBIX 3HAUEHUH.

Pazaen 3. JU®PEPEHIIUAJIBHOE NCUNCJEHUE ®YHKIIUI OJHON MEPEMEHHOM

Tema 3.1. IlpousBomHas (PYHKIMH, €€ T'€OMETPUUECKUN CMBICI M CMBICI B MPHKIAIHBIX 3a1a4ax
(CKOpOCTh, TIOTHOCTD). DIIACTUYHOCTD (DYHKIHH.

Tema 3.2. IlpaBmna HaxoxzacHHUsS Tpou3BOmHOHM. [Ipow3BomHas CIOXKHOW W OOpaTHON (YHKITHH.
JuddepennupoBanue HyHKINH, 3aJaHHBIX HEIBHO U MTAPAMETPUIECKH.

Tema 3.3. Iloustue ¢yukuuu, audpdepenuupyemori B Touke. JuddepeHuman (GyHKIHH W €ro
r€OMETPUYECKUM CMBICIL.

Tema 3.4. TIpouzBomubie U auddepeHIratbl BHICITHX TOPSIKOB.

Tema 3.5. Teopembr @epma, Pois, Jlarpamxka, Ko, ux npumenenwne. [Ipaswmto Jlomurast.

Tema 3.6. Muorounen u ¢popmyna Teiinopa. Ilpencranenune ¢pyukmumit exXp(x), sin(x), cos(x), In(1+x),
(1+x)° mo dhopmyie Teitnopa.

Pazgen 4. IPUMEHEHUE JUO®PEPEHIIUAJIBHOI'O HCUUCJIEHUA AJ151 UCCJIEJOBAHUSA
®YHKIUH Y IOCTPOEHUS NX TPA®UKOB

Tema 4.1. YcnoBuss MOHOTOHHOCTH (YHKIHH. ODKCTPeMyMbI (YHKIHH, HEOOXOAWMOE YCIOBHE.
HocraTtounsie ycnoBus. OTeICKaHE HAaHOOMBIIEr0 U HANMEHBIIIEro 3HaueHn QyHKIuH, auddepeHupyeMoit
Ha OTpe3Ke.

Tema 4.2. VccnenoBanue BBITYKIOCTH GyHKIHUA. Todku meperuoda.

Tema 4.3. AcumnToTs! Tpaduka QyHKITIH.

Tema 4.4. O0rmiast cxema nccliefoBaHus GYHKIIMU U TIOCTPOEHUS ee rpaduka.

Tema 4.5. YpaBHeHUE KacaTelnbHOU U HOPMAJIM K IJIOCKOM KPUBOM B JAHHOM TOUYKE.

Pasgen 5. HEOITIPEAEJIEHHBII HHTETPAJI
Tema 5.1. IlepBooOpasHast ¢yHkums. HeompeneneHHpIi WHTErpal W €ro cBoicTBa. TaOmmia

HWHTErpaioB.
Tema 5.2. Meronel HWHTErpUpOBaHMs. 3aMeHa IIEPEMEHHOH, WHTETPUPOBAHME IO YaCTIM.
WnTerpupoBanre  palMOHAJbHBIX  BBIPAXEHUH,  TPUTOHOMETPUYECKUX  (YHKUMH,  HEKOTOPBIX

nppauroHanbHbIX QyHKIMHA. [loHsTHE O HEOepyIUXCS HHTErpaax.
2 CEMECTP

Pa3nen 6. OIIPEI[E.JIEHHI;IPI HUHTEI'PAJI
Tema 6.1. 3amaun, NpUBOIALIME K MOHSTHUIO ONpenereHHOro uHrerpana. OnpeaeneHHbld HHTErpa,
€ro reoOMeTPUYECKUI CMBICI U CBOWCTBA.



Tema 6.2. ®opmyna Hrelorona-JleliOuuna, ee mNpUMEHEHHE M BBIYHCICHHS ONPEAETICHHBIX
HMHTErPAJIOB.

Tema 6.3. 3aMena nepeMeHHON B ONPENEIEHHOM HHTErpaje, MHTErPUPOBAHUE T10 YaCTAM.

Tema 6.4. IIpunoxeHus onpeaeneHHbIX HHTErPajioB.

Tema 6.5. HecobctBennble wuHTerpajibl. HHTerpupoBaHne HeOrpaHHMUYEHHBIX (GYHKIUH H 10
OCCKOHEUHOMY TPOMEXKYTKY. HecoOcTBeHHbIE WHTErpanbl OT NONOKUTENbHBIX (yHKumid. [Ipusnaku
CpPaBHEHUSI.

Tema 6.6. JIBoWHOW W TpOMHOM WHTErpajbl, UX CBOWCTBA. BbluncieHHWE KpaTHBIX HHTErpaioB
IIOBTOPHBIM UHTETPUPOBAHUEM.

Pazgen 7. ®YHKIUUN HECKOJIBKUX IIEPEMEHHBIX

Tema 7.1. OyHKIMH HeCKOIBbKHX IepeMeHHBIX. OOmacth ompenenenus. [lpemen ¢yHKIuU.
HenpepbiBHOCTS.

Tema 7.2. YactHble nipousBoaHbie. [lomHbi auddepeHnnan ero reoMeTpuuecKiii CMBICI, CBSI3b C
YaCTHBIMU MIPOU3BOJAHBIMH, IPUMEHEHNE B IPUOINKEHHBIX BBIYHCICHHSIX.

Tema 7.3. YacTHbIe MPOU3BOJHBIC W MONHBIE TU(PEpeHIINANBI BBICIINX MOPsSAKOB. HezaBrucnMocTb
CMEIIaHHBIX MPOU3BOIHBIX OT OPsAKa AU PepeHIINPOBAHNUS.

Tema 7.5. DkctpemyMbl (QYHKIIMH HECKOJBKMX TepeMeHHbIX. Heobxoaumoe yciaoBue KcTpeMyma.
Haubonbiee n HanMenbliee 3HaUeHNs (QYHKIIUU B OTPaHUYEHHON 3aMKHYTOM 001acTH.

Tema 7.6. YcmoBHBIH 3KkcTpemyM. Meton MHoxutenedt Jlarpamka. Ilpumepsl mprMeHeHHH Tpu
IIOMCKE ONITHUMAJIBHBIX PEIICHUMN.

Paznen 8. PSA/1bI

Tema 8.1. [lonsiTHie YHUCIIOBOTO psina u ero cxoaumoctu. Kputepuii Komm cXOqUMOCTH YHCIOBOTO
psna. Heobxomumoe ycroBue cxoauMocTi. CBOHCTBA CXOSIIUXCS PSIJIOB.

Tema 8.2. Ilpu3Hakuy CXOAMMOCTH PSAOB: OONTMI TpH3HAK, MPU3HAK CpaBHEHUS, npu3HaK Kormm,
npusHak JlagamOepa, HHTErpaibHbIi npusHak Koy,

Tewma 8.3. [loHsATHE 3HAKOIIEPEMEHHOTO Psifia, A0COTIOTHO CXOISIIEIOCS Psia, YCIOBHO CXOISIIErOCs
psana. Teopema lupuxie. Teopema Pumana.

Tema 8.4. [lonsTre 3Hakouepemyonierocs psaa. [Ipuznak JletiOauna.

Tema 8.5. Ilouarue dhyaknuoHanpHOro psga. Obmacts cxomumoctu. Kpurepnii Komm paBHOMEepHON
cxonumoctu. [IpuzHak BeliepiiTpacca.

Tema 8.6. CBoiicTBa paBHOMEPHO CXOISTITNXCS PSIOB.

Tema 8.7. Ctenennsie psapl. Teopema AGens. Pagmyc cXomuMoCTH W CHOCOOBI €ro OmpeneneHusl.
CBOIICTBa CTENEHHBIX PSJIOB.

Tewma 8.8. MaTerpupoBanne u quddepeHINPOBAHNE CTCIICHHBIX PSJIOB.

Tema 8.9. Psaanr Teitmopa n Makitopena. IIpuMeHeHre psSaoB K TPHOTMKECHHBIM BEIYHUCICHHSIM.

Pazgen 9. OBBIKHOBEHHBIE ITU®OPEPEHIIMAJIBHBIE U PABHOCTHBIE YPABHEHUS

Tema 9.1. IuddepennmanpHble ypaBHeHUs mepBoro mopsaka. OCHOBHBIE TOHSATHS: ONpEIETeHHE,
perenue, odliee pelieHne, yactHoe pemenne augdepeHnnaIbHoro ypaBHEHUs IepBOro nopsiaka. Teopema
Komm o cymecTBoBaHMM M €IMHCTBEHHOCTH pemieHusi (0e3 mokasaTenbcTBa). VMHTerpanbHash KpHUBasl
Hauanensie ycmoBus. 3agaua Komm. OcoObie Toukn. ['eomerprdecknii CMBICT ypaBHEHUS IIEPBOTO MOPSAKA.
OJeMeHThI Ka4eCTBEHHOT 0 aHAJIN3a.

Tema 9.2. Tuddepennuanpaple ypaBHEHUS TIEPBOrO TOPSIKA. BUAbI ypaBHEHHI M METOIBI PelleHusI.
VYpaBHeHHS C pa3aessIIOIUMUCS TepeMeHHbIMA. Hernonnble ypaBHeHus. JInHeiiHbIe ypaBHEHUsI, OHOpPOIHbIE
1 HEOTHOPOJHBIE.

Tema 9.3. luddepenunansubie ypaBHeHUs! BToporo nopsiaxa. OcHoBHbIE noHsTUs. Teopema Kommu o
CYIIECTBOBAaHMM M €IMHCTBEHHOCTH pemeHus (0e3 pokaszatenbcTBa). 3amava Komm. YpaBHeHHS,
JONYCKAIOIIM e IIOHWKEHUE MOPSAKA.

Tema 9.4. luddepennnanpHpie ypaBHEHUS BTOPOro nopsaka. JInHelHHbIe ypaBHEHHsI, OJHOPOIHEIE U
HEOAHOPOIHBIE.

Tema 9.5. Jluneitnoie auddepeHIUaTbHBIE YpaBHEHUS BTOPOTO TMOpSAKA C  IOCTOSHHBIMHU
koapdurmenramu. Kpaesas 3aaua.

Tema 9.6. HuddepenumnansHpie ypaBHeHHS BbICIIMX HOpsAAkoB. CucreMa ypaBHEHHH IIEPBOTO
nopsinka. Hopmanbnas dopma. Teopema Komm. 3agaua Komm um kpaeBast 3ajaua [y ypaBHEHHUS N-TO



nopsinka. JluHeliHble ypaBHeHHMS N-ro mopsaka. JluHeiHble ypaBHEHUS N-TO MOpsAKAa C MOCTOSHHBIMU
ko3 pumenTamu.

Tema 9.7. JluneiliHpie OOBIKHOBEHHBIC pa3HOCTHBIE ypaBHeHHUS. OcHOBHble TOHATUSA. CeTkH U
cerounsle pyakuun. OAHOPOAHBIC M HEOJHOPOIHBIE YpaBHEHH. CBOHCTBA PEIICHUH.

Tema 9.8. Pemenne nuUHEHHBIX OOBIKHOBEHHBIX pa3HOCTHBIX YPaBHEHHUH C TOCTOSHHBIMHU
kodpunmentamu. Ipumepsl. CrcTeMbl TUHEHHBIX Pa3HOCTHBIX YPaBHEHUH IIEPBOTO MOPSIIKA.

Coaep:xanmne NPpaKTHYECKUX 3aHATHIH N0 JHCHMIJIMHE
1 CEMECTP

PA3JIEJI 1. AHAJIMTUYECKASI TEOMETPUS U IMHEMHAS AJITEBPA

Pemenue 3a1a4 no remam.

Tema 1.1. KoMIuiekcHbIC YuCIIa, ISHCTBUS ¢ HUMHU. V300paskeHre KOMIUIGKCHBIX YMCET Ha IJIOCKOCTH.
Moaynb u apryMeHT KOMIUIEKCHOro 4wncia. AnreOpandeckass W TPUTOHOMeETpUYeckass (OpMBI 3aruch
KomIiekcHoro uncna. @opmyna Diinepa. [lokazatenbHast opma 3amiucu KOMIUIEKCHOTO yucia. KopHu u3
KOMIUIEKCHBIX uncenl. Bektopsl. JInnelinbpie onepanuy Haj BekTopamu. CKalspHOE MPOU3BEAEHNE BEKTOPOB
U ero cpoicrBa. J[IMHAa BEKTOpa W yroia MexAy AByMms Bektopamu. 1.5. Cucrtema BekTOopoB. Paznokenue
BEKTOpa IO CHCTEME BEKTOPOB.

Tema 1.2. Matpunrpl. [eiictBus ¢ matpuramu. O0patHass Matpura. Paur mMatpumsl. OmnpenenuTen.
CaoiicTBa ompenenureneil. AnreOpanuecKue OMOMHEHWS W MHHOPHL. BBIUMCIEHHE OINpenenuTens
pasyiokeHueM 1o cTpoke (cTonoimy). CucteMsl TMHEHHBIX ypaBHeHU. Meron ["aycca. Teopema Kponekepa-
Kanemnu. ®opmynsl Kpamepa.

Tema 1.3. OgHOpomHBIE CHUCTEMBI JHHEWHBIX ypaBHeHHH. (DyHIaMeHTanbHas CHCTEMa pEIIeHUH.
OO1iee pelieHue CHCTEMBl JIMHEHHBIX ypaBHEHUIH B BEKTOpHOW Qopme. YpaBHEHUE JIMHHWHA IJIOCKOCTH.
Paznuanbie hOpMBI ypaBHEHHsI MPSIMON Ha IUIOCKOCTH. YTON MEKIY NMPSMBIMU. PaccTosHUE OT TOYKH [0
MPSMOM.

Tema 1.4. KpuBsie BTOpPOro mopsiaka: OKpy>KHOCTh, SJUIHTIC, TUTIepOoIa, mapadoia, ©X TeOMETPHICCKIE
CBOMCTBa M ypaBHEHHUA. YPaBHEHHUS IJIOCKOCTH U MPSIMOWA B MPSIMOYTOJIbHOM CHUCTEME KOOPAMHAT. Y CJIOBUS
MapajuIeNbHOCTH M NEPIEHAUKYISIPHOCTH. YTJIBI MEXKIy ABYMS IUIOCKOCTSAMH, MEXIY IBYMS IPSIMBIMH,
MEKAY NpSIMON M TUIOCKOCThIo. [IpsiMble W TutockocTH B adhGUHHOM mpocTpaHcTBe. [IOBEpPXHOCTH BTOPOTO
ropsika. I'eoMeTpruaecKkrue CBOMCTBA ITHX TOBEPXHOCTEH, UCCIETOBAHUE UX (DOPMBI METOAOM CEUCHUH.

PA3JIEJI 2. BBEAEHUE B AHAJIN3

Pemenne 3aga4 mo temam.

Tema 2.1. Oynkums. OynkimonansHoe oTHomieHwne. CoorBerctBue. CrocoObl 3amannus. OCHOBHBIE
aneMeHTapHbIe (YYHKITHH, UX CBOMCTBA U TpaduKu. YucnoBele mocieaoBaTenbHOCTH. [Ipenen uucioBoit
MIOCIIEAOBAaTENIbHOCTU. beckoHeuHO Manble W OeCKOHEYHO Ooibluue BeMUMYuHBL. CBONCTBA CXOAALIMXCS
MOCIeA0BaTeNbHOCTEN. ANredpandeckue KOMIIO3MLIMM YHCIOBBIX IIOCJIEHOBATEIbHOCTE M HX Tpenesbl.
Komnozunuu ¢ HeompeneneHHOCThIO. IIpu3Haku cCyliecTBOBaHMS MpeAesia MOHOTOHHOM OrpaHHMYEHHOU
nocienopaTenbHocTU. [lepBriid 1 BTOpO 3ameuatenbHble npenenbl. Jlemma Kanropa. Teopema Bonbsuano-
Beitepmrpacca. [Ipusnak boneuano-Komu.

Tema 2.2. Ilpenen ¢gynkuuu B Touke. lIpemen ¢ynkumm B OeckoHeuHOCTH. [Ipenmenst MOHOTOHHBIX
(byHKIHIA. HenpepreiBHOCTh (yHKIHIT B TOUKe. HempepbIBHOCTP OCHOBHBIX JIIEMEHTAPHBIX (DYHKITHIA.
Turbl pa3pbIBOB. CaoiicTBa (pyHKIMI, HEMpPEpHIBHBIX HA OTpPE3Ke: OTPaHUYEHHOCTh, CYIIECTBOBAHHE
HanOOJBIIEr0 1 HAMMEHBIIEr0 3HAYEHHUH, CYILIECTBOBAHUE IIPOM €XKYTOUHBIX 3HAUCHHH.

PA3JIEJI 3. IM®PEPEHIIMAIBHOE UCYUCJIEHUE ®YHKIUA OTHON MIEPEMEHHOM

Pemenue 3aga4 no remam.

Tema 3.1. IlpomsBogHas (QyHKIMH, €€ TEOMETPUYECKHH CMBICI M CMBICH B TPHKIAIHBIX 3aJadax
(ckopoCTh, MIIOTHOCTB). DMacTUYHOCTh QyHKIMH. [IpaBuia HaXOXKIEHNS IPOU3BOAHOM.

Tema 3.2. IIpousBoanast ciokHOW u oOpaTHOW (yHKIMH. J(nddepennupoBanue GyHKIMNA, 3aJaHHBIX
HESIBHO U NTApaMEeTPUYECKH.

Tema 3.3. llomstne ¢ynkouu, muddepeHuupyemoir B Touke. Huddepenuman ¢ynkumm u ero
reoMmeTpudeckuii cMpici. [Ipon3Boanblie u auddepeHnanbl BEICIIUX MOPSAKOB.



Tema 3.4. Teopemsl ®epma, Poms, Jlarpamwxka, Komm, wnx npumenenue. Ilpasuno Jlonuramns.
Muorowien u ¢opmyna Teinopa. IlpencraBnenue ¢ynkmmii exp(x), sin(x), cos(x), In(1+x), (1+x)° mo
dhopmyne Tetinopa.

PA3JEJ 4. IPUMEHEHUE JU®PEPEHIIUAJBHOI'O UHCYNCJEHUSA AJIS1
UCCJIEJJOBAHUS ®YHKIHUIA U IIOCTPOEHUSI TPA®UKOB

Pemenue 3aa4 no temam.

Tema 4.1. YcioBusS MOHOTOHHOCTH (DYHKIIMH. OKCTpeMyMbl (YHKIUH, HEOOXOAUMOE YCIIOBHE.
JocratouHble yCcI0BUSL.

Tema 4.2. OrbickaHre HaMOOMNBIIEr0 W HAaWMEHBIIEro 3HaUeHWH QyHKIMH, AuddepeHnupyemMoil Ha
OTpeE3Ke.

Tema 4.4. ViccnienoBaHue BBITYKIOCTH (DYHKIIHU.

Tema 4.5. Touku nepern6a. AcumnToTsl rpaduka QyHknun. OOmas cxema uccienoBanus QyHKIHU U
rnmoctTpoeHus ee rpaduka. YpaBHEHHE KacaTeIbHOW U HOPMaJIU K IIOCKOW KPUBOM B JAHHOW TOUKE.

PA3JIEJI 5. HEOITPEJEJIEHHBIA UHTETPAJL
Pemenue 3a1a4 no remam.
Tema 5.1. IlepBooOpa3snas ¢yHkuus. HeonpeneneHHbI HHTETpal U €r0 CBOMCTBA.
Tema 5.2. TaGnuiia MHTErPasoB.
Tema 5.3. Metoas! nHTErpUpOBaHHs. 3aMeHa TIEPEMEHHOM, MHTETPUPOBAHNE TIO YACTSIM.
Tema 5.4. iHTErpupoBaHUE PAllMOHANBHBIX BBIPAKEHHH, TPUTOHOMETPUYECKUX (DYHKIUN, HEKOTOPBIX
WppanHoHaNbHbIX QyHKIMA. [ToHsTHE 0 HEOEpyIUXCS HHTErpaax.

2 CEMECTP

PA3JIEJI 6. ONPEEJIEHHBI MHTETPAJT

Pemenue 3aga4 no temam.

Tema 6.1. 3amaun, MPUBOIAIINE K TIOHATHIO OMpeAeTIeHHOro nuTerpana. OnpeaeaeHHblii HHTErpa, ero
reOMETPUYECKUM CMBICI U CBOMCTBA.

Tema 6.2. ®opmyma HeroTona-JleiitOauia, ee TPUMEHEHHWE IS BBIYUCICHHS OIpPENeICHHBIX
WHTErpayioB. 3amMeHa IepEeMEHHOM B ONpeeNIeHHOM WHTETpalie, HHTETPUPOBAHHUE 10 YaCTIM.

Tema 6.3. [IpuwiokeHus onpeneaeHHBIX HHTErpaioB. HecobcTBeHHBIC MHTErpansl. MHTErprpoBanue
HEOTPaHWYEHHBIX (YHKOHA MW 10 OECKOHEYHOMY NpPOMEKYTKy. HecoOcTBeHHbIE WHTErpajbl OT
MTONIOKUTENBHBIX (yHKIHA. [Ipr3Haku cpaBHEHHS.

Tema 6.4. JIBoWiHOW W TPOWHOH HHTETpaNbl, WX CBOWCTBA. BBIUHCICHHE KpPAaTHBIX HWHTETPAIIOB
MTOBTOPHBIM HHTETPUPOBAHUEM.

PA3JIEJI 7. ®YHKIIMHN HECKOJIBKUX IEPEMEHHBIX
Pemenue 3amad mo teMam.

Tema 7.1. OyHKIIMM HECKONbKUX TiepeMeHHbIX. OOmacte ompenenenus. llpenen ¢yHkum.
HenpepsiBaocTh. YactHbie mpousBonubie. llomabril muddepeniman, ero TeOMeTpUIECKHd CMBICT, CBS3b C
YaCTHBIMHU NIPOU3BOAHBIMH, IPUMEHEHNE B IPUOINKECHHBIX BEIYUCICHHUSX. YacTHble TOpPOU3BOAHBIE U

nojHble JuQQepeHransl BbICIIMX NOPSIKoB. He3aBUCHMMOCTh CMEIIaHHBIX MPOU3BOIAHBIX OT MOpPSIKa
g hepeHIupoBaHus.

Tema 7.2. DxctpemyMbl (YHKIIMH HECKONBKUX TMepeMeHHbIX. HeoOxommmoe ycloBHe HKCTpeMyMa.
Haunbonbiee n HanMeHbliee 3HaUeHNsT QYHKLIUU B OTPAaHUYEHHON 3aMKHYTOH 00JacTH. YcnoBHBIN
skcTpemyM. Meroa muoxuTenelt Jlarpanxa. [IpuMepsl IpUMEHEHUH NPU MOUCKE ONTUMAIbHBIX PELICHUH.

PA3JEJ 8. PAJDBI

Pemenue 3amad mo Temam.

Tema 8.1. IlonsTe ymucnoBoro psaa u ero cxogumoctd. Kputepuit Komm cxoquMOCTH YUCIOBOTO
psana. Heobxommumoe ycioBue cxomumoctd. CBOWCTBA CXOASIUXCS PSnoB. lIpu3HaKM CXOMMMOCTH PSIJIOB:
001muMii mpu3HaK, NpU3HaK cpaBHeHUs, npu3Hak Komm, npusHak JanamOepa, naTerpanbsHbiid npusHak Komm.

Tema 8.2. IloHsiTHE 3HAKONIEPEMEHHOI'O psifia, aOCONIOTHO CXOAALIETOCs PsAla, YCIOBHO CXOISIIET0Cs
psana. Teopema Jupuxne. Teopema Pumana. [lonstue 3nakouepenyromerocs psaa. [lpusnak Jleiibnuna.

Tema 8.3. Ilonstue dyHkumoHamsHOro psima. Obmacte cxomumocTu. Kputepuit Komm paBHoMepHOM
cxonuMmoctu. [lpusnak Belepmrpacca. CBoiicTBa paBHOMEPHO CXOASIIUXCS PSIOB.



Tema 8.4. Crenennsle psapl. Teopema AOens. Pagmyc cxogmMocTd M crocoOBbl €ro OmpeeNeHHS.
CpoiicTBa CcTeleHHBIX PANOB. MHTerpupoBaHue u nud@epeHnrpoBaHHe CTEMeHHBIX pAgoB. 8.9. Psabl
Tetinopa u Maxnopena. [IpumeHeHne psAaoB K NPUOIHKEHHBIM BEIYHCICHUSIM.

PA3JIEJI 9. OBBIKHOBEHHBIE JTU®PEPEHIIUAJIBHBIE 1 PASHOCTHBIE YPABHEHUA

Pemenue 3aa4 no remam.

Tema 9.1. JluddepeHumansupie ypaBHeHUs TepBoro mopsiaka. OCHOBHBIC TOHSTHS: OIpeseseHue,
petenue, obliee penieHne, yactHoe pemienne audepeHnnaIbHoro ypaBHEHUs IepBoro mnopsiaka. Teopema
Komm o cymecTBoBaHMM M €IMHCTBEHHOCTH pemieHusi (0e3 mokasaTenbcTBa). HTerpanpHash KpHBasl.
Hauvanbubie ycnoBus. 3amgaya Komm. OcoOble Touku. ['eoMeTpruiecknuii cCMbICT ypaBHEHHS MIEPBOTO TOPSIKA.
OeMeHThl KaueCTBEHHOT 0 aHaJIn3a.

Tema 9.2. IuddepennunanbHbie ypaBHEHHsI MIEPBOro Mopsiaka. BUIbl ypaBHEHHH W METOIBI P eIICHHUS.
YpaBHEHUs C pa3IeNsIOIMMUCS NepeMeHHbIMU. Henoisable ypaBHeHus. JIMHENHbIE ypaBHEHUS, OHOPOJHBIE
Y HEOAHOPOJHBIE.

Tema 9.3. Iuddepennunansubie ypaBHeHUus BToporo mnopsiaka. OcHoBHble moHsATHS. Teopema Komu o
CYIISCTBOBAHUU M EIWHCTBEHHOCTH pemieHus (0e3 JokazaTenbcTBa). 3agaua  Komu. YpaBHeHwus,
JIOIyCKAaroIMe OHMKEHUE TTOPSIKA.

Tema 9.4. Tuddepennmansaple ypaBHEHHS BTOPOro mopsaka. JInHeliHbIe ypaBHEHUS, OJHOPOJHBIC U
HEOTHOPOTHBIE.

Tema 9.5. Jlunelinple muddepeHIUaNbHbIe YpPaBHEHHS BTOPOTO TMOPSAKA C TOCTOSHHBIMH
ko dunmentamu. Kpaesas 3amaqa.

Tema 9.6. luddepernnansapie ypaBHEHHS BRICIIHX TOpsAAKoB. CucTeMa ypaBHEHHI IIEpBOrO MOPSIKa.
Hopmanpuas ¢opma. Teopema Komm. 3amawa Komm m kpaeBast 3afada Juid ypaBHEHHS N-TO TOpsiKa.
JluneitHple ypaBHeHUs N-ro nopsaka. JIuHeliHple ypaBHEHMsT N-TO TMOpsSAKa € IOCTOSHHBIMHU
KO3 pUIeHTaMu.

Tema 9.7. JluneitHple OOBIKHOBEHHBIC PA3HOCTHBIC ypaBHEHUA. OCHOBHBIC MOHATHA. CEeTKH U CETOYHBIC
dbyakun. OIHOPOIHBIE M HEOTHOPOIHEIE YpaBHEHHUA. CBOHCTBA pelIeHU.

Tema 9.8. Pemenne nHWHEHHBIX OOBIKHOBEHHBIX pPA3HOCTHBIX YPAaBHEHHH C ITOCTOSHHBIMH
ko3 unmentamu. Ilpumepsr. CucteMsl TMHEHHBIX Pa3HOCTHBIX YPaBHEHUH IIEPBOTO MOPSIIKA.

3AOYHAS ®OPMA OBYUYEHMSI (yckopenHoe o0yuenue Ha 6aze CITO)
Conep:xanue U CIMINIAHBI

PA3JIEJI 1. AHAJIMTUYECKASI TEOMETPUA Y INMHEHHAS AJITEBPA

Tema 1.1. [IpsmoyronbHas u aguHAAS] CUCTEMBI KOOPIAMHAT. METO KOOPAWHAT.

Tema 1.2. KoMmrutekcHBIC UrcCIa, ASUCTBHS C HUMH. M300paskeHne KOMITJICKCHBIX YHCEN Ha TIIOCKOCTH.
Mogayne M apryMeHT KOMIUIEKCHOrO 4ucina. Anrebpawdeckas W TPUTOHOMETpHUYEcKas (OPMBI 3aIHCH
KoMmIuTekcHoro uncia. @opmyna Diinepa. lokazarenpHas dopma 3amrcu KOMILIEKCHOTO yucia. KopHu u3
KOMITJICKCHBIX YHCETL.

Tema 1.3. Bekropsl. JluHeliHble omepanuu Haj BekTopaMu. Hampapisromme KOCHHYCHI M JJMHA
BEKTOpA. Y CIIOBHE KOIJIMHEAPHOCTH IBYX BEKTOPOB.

Tema 1.4. CxansipHoe MpoU3BEICHUE BEKTOPOB U €ro CBOMCTBA. J[JIMHA BEKTOPA U Yol MEXIY ABYMS
BEKTOpaMH. Y CJIOBHE OPTOTOHAJILHOCTH ABYX BEKTOPOB.

Tema 1.5. Cuctema BekTOpoB. Pa3noxeHue BEKTOpa 0 CUCTEME BEKTOPOB. JIMHEeNHHas 3aBUCUMOCTD U
HE3aBUCHMOCTb, 0A3UCHI U paHT cHcTeMBbl BeKTOpOB. [IpoctpancTBo R". OpTOroHanbHOCTS.

Tema 1.6. Matpungsl. [elictBus ¢ matpunamu. O0patHas matpuua. Panr MaTpuisl.

Tema 1.7. Ompenenurenu. CBoiicTBa ompeaenuteneil. AnreOpandeckue AOMOIHEHHS W MHUHOPBI.
Beruucnenve onpeaenuTens pa3iokeHneM Mo CTpoke (cTomoiy).

Tema 1.8. Cucremsl tuHeNHBIX ypaBHeHHH. Meton [Maycca. Teopema Kponekepa-Kanemmm. @opmyist
Kpamepa.

Tema 1.9. OrHOpOIHBIE CUCTEMBI JIMHEHHBIX ypaBHeHHHA. DyHIaMeHTaIbHAS CHCTEMA PEeLIeHU .

Tema 1.10. OO1iee pemieHre cucTeMbl IMHEHHBIX YpaBHEHUI B BEKTOPHOM (hopme.

Tema 1.11 YpaBHeHue JmMHHIA MIOCKOCTU. PaznmuuHbie GopMBl ypaBHEHHS NPSAMOW Ha IUIOCKOCTH.
VYron Mexny npsMeIMH. PaccTostHuE OT TOUKH 110 IPSAMOIL.

Tema 1.12 KpuBble BTOporo mopsAKa: OKPYXKHOCTb, 3JUIMIC, rumepOona, mnapaboia, uX
reOMETPUYECKHE CBOMCTBA U YPaBHEHHSI.



Tema 1.13. YpaBHEHHS IUIOCKOCTH W MpsIMOM B NPSMOYTOJIBHOM CHCTEME KOOpPAMHAT. Y CIIOBHS
MapajieIbHOCT M TEPHEHIUKYIAPHOCTH. YTIBl MEXKIY IBYMS IUIOCKOCTAMH, MEXKIY JBYMs HpPSIMBIMU,
MEKAY NPSIMOI | TUIOCKOCTHIO. [IpsiMble U TIOCKOCTH B a)pMHHOM MPOCTPAHCTBE.

Tema 1.14. TloepxHocTu BTOporo mnopsiaka. ['eoMmeTrpuueckue CBOMCTBA 3TUX IOBEPXHOCTEH,
HCCclieIoBaHNue X (POPMBI METOJIOM CEYCHUH.

Tema 1.15. EBkmmunoBo npoctpanctBo. HepaBenctBo Komm-byHsikoBckoro. OpToroHanbHbIH Oa3uc.
[pouecc oproronanuzanyu. Pasnoxenne BeKTopa 1Mo opToroHaJbHOMY 0a3ucy.

Tema 1.16. CoOcTBeHHBbIC 3HAauUeHMsS] ¥ COOCTBEHHBIC BEKTOPHI MATPHIl U WX CBOMCTBa. Teopema o
Oazuce mpoctpancTBa R" u3 cOOCTBEHHBIX BEKTOpOB MaTpuilbl. COOCTBEHHBIE BEKTOPHI CHMMETPUYECKON
MaTpHULIBI.

Tema 1.17. Ksagparuunbie ¢opmbl R". Tlonstne kaHoHwveckuii Oasuc. VYcioBue SkoOwu.
[onoxuTensHO U OTPUIIATENBLHO OTpeeeHHbIe KBaapaTuunble opmbl. Kputepuii CunbBectpa.

Paznen 2. BBEJJEHUE B AHAJIN3

Tema 2.1. MuoxectBa. Ornepanuu HaJ, MHOXKecTBaMHu. UMCIOBbIe MHOXECTBAa. [ paHM MHOMKECTB.
Muoxecta B R". Beimykible MHOKecTBa U ux cBoicTBa. CooTBeTcTBUE MHOXECTB. CUeTHBIE M HECUETHBIC
mHokecTBa. OtHOmEHHsT. OTHOIIEHUS TOXKACCTBA U YIIOPAAOUYCHHOCTH.

Tema 2.2. ®ynkuus. OynknuonansHoe otHomeHne. CoorBercrtBue. CriocoObl 3amanus. OCHOBHBIE
aJIeMeHTapHbIe PYHKIH, UX CBOHCTBA U IPadHKH.

Tema 2.3. YucnoBwle mocieaoBaTenbHOCTH. Ilpemen dnucioBod TOCIEAoBaTEILHOCTH. beCcKOHEYHO
MaJjible ¥ OECKOHEYHO OOoJIbIHe BemMuruHbl, CBONCTBA CXOJSIIMUXCS MOCIIEA0BATEIbHOCTEH.

Tema 2.4. AnreOpanueckue KOMITO3UIIMA YHCIOBBIX TIOCIENOBATEIHHOCTEH W WX TIPEICITHL.
Komnosunuu ¢ HeompeneneHHOCThI0. [Ipu3Haku CyliecTBOBaHUS IIpe/esia MOHOTOHHOW OrpaHUYeHHOU
nocienaoBaTenbHocTU. [lepBblid U BTOpol 3ameuatenbHble npenensl. Jlemma Kantopa. Teopema Bonbliano-
Beiiepmrpacca. IIpusnak bonsnano-Komm.

Tema 2.5. Monoronnble ¢GyHkuuu. Kommosumus u cyneprnosuiins Gyukuui. Ipegen ¢yHkiuu B
touke. [Ipenen ¢pyHkuuu B OeckoHeuHocTH. [Ipemenbl MOHOTOHHBIX (yHKIMEA. HenpepbhlBHOCTh (BYHKUIUN B
Touke. HempephIBHOCTh OCHOBHBIX 3JIEMEHTApHBIX (QYHKIMH. THIIBI pa3phIBOB.

Tema 2.6. CpaBHeHHE OECKOHEUHO MaNbIX (DYHKIIHIA,

Tema 2.7. CaoiicTBa (YHKIIMHA, HENPEPHIBHBIX HA OTPE3KE: OTPAaHUYEHHOCTH, CYIIECTBOBAHHE
HauOOJNBIIEro ¥ HANMEHBIIIEr0 3HAaYeHUH, CYIECTBOBAHNE MPOM &KYTOYHBIX 3HAUCHH.

Pazznen 3. JM®PEPEHIIMAJIBHOE UCYUCJIEHUE ®YHKIUI OJJHOM MEPEMEHHOM

Tema 3.1. IlponsBomHast (QYHKINH, €€ TE€OMETPHYECKUN CMBICI M CMBICI B NPHKIATHBIX 3a7a9ax
(cKOpOCTB, TIOTHOCTH). DINACTUIHOCTD (DYHKITHH.

Tema 3.2. IlpaBuna HaxoxaeHHS Tpon3BomHOW. lIpomsBomHast ClOXHOW W 00paTHOW (YHKIIHU.
HuddepennupoBanne GyHKINH, 3aJaHHBIX HEIBHO U TApaMeTPHIECKH.

Tema 3.3. Ilomsrue ¢ynkunu, mupdepenunpyemoit B Touke. JAuddepennman ¢yHkumm u ero
FEOMETPUYECKUN CMBICIL.

Tewma 3.4. [IpousBoanbie u qud hepeHITnaNbl BHICIIAX TOPSIKOB.

Tema 3.5. Teopemsr @epma, Pomst, Jlarpanka, Komm, nx npumenenwue. [Ipasuno Jlomuras.

Tema 3.6. Muorowien u popmyina Teitnopa. [pencrasnenue pynkimit exp(x), sin(x), cos(x), In(1+x),
(1+x)° mo hopmyie Teitnopa.

Pazpen 4. IPUMEHEHUE JUO®PEPEHIIUAJIBHOI'O HCUUCJIEHUA AJ151 UCCJIEJOBAHUSA
®YHKIUH ¥ IOCTPOEHUS NX TPA®UKOB

Tema 4.1. YcnoBus MOHOTOHHOCTH (PyHKIMH. DKCTpeMyMmbl (YHKIUH, HEOOXOAMMOE YCIIOBHE.
Hocrarounslie ycnoBus. OTbICKaHWE HAMOOJBIIEr0 M HAUMEHBIIEr0 3HaYeHNH QyHKIMH, AuddepeHnupyemMon
Ha OTpe3Ke.

Tema 4.2. VccnenoBanue BITYKIOCTH (yHKIHH. ToYKH niepernoa.

Tema 4.3. AcumnToTsl Tpadrka QyHKITUH.

Tema 4.4. O0mas cxema ucciaeaoBaHUs (PYHKIMH U IOCTPOCHHS ee rpaduka.

Tema 4.5. YpaBHeHHE KacaTeNbHON W HOPMaJIM K TUIOCKON KPUBOM B JAHHOW TOUKE.

Pasnen 5. HEONPEJIEJTEHHBIA HHTET PAJT
Tema 5.1. IlepBooOpasnas ¢yHkums. HeompeneneHHpIi WHTErpanl W €ro cBoicTBa. TaOimia
HUHTErPaJIoB.



Tema 5.2. Meronsl UHTErpUpoBaHMs. 3aMeHa IIEPEMEHHOH, WHTErpUpOBaHHE IO YaCTIM.
UnTerpupoBanre  palMOHANbHBIX  BBIPAXEHUH,  TPUTOHOMETPUYECKUX  (YHKOHMH,  HEKOTOPBIX
UppanroHanbHbIX QyHKIMHA. [ToHsTHE O HEOEpyIIUXCsl HHTErpaax.

Pasgen 6. OIPEJIEJIEHHBIA HHTETPAJT

Tema 6.1. 3amaun, NpUBOAMAIIME K MOHATUIO ONpeAeNeHHOro uurerpana. OnpeneneHHbI UHTErpal,
€ro reOMETPUYECKUI CMBICI U CBOMCTBA.

Tema 6.2. ®opmyna Hrrorona-JleliOHuna, ee mNpUMEHEHWUE Ui BBIYMCICHUS ONpeneeHHBIX
HWHTErpaos.

Tema 6.3. 3ameHa nepeMeHHOM B OMPEAeIEHHOM HHTETpaje, UHTErPUPOBAHUE T10 YACTSIM.

Tema 6.4. [IpunoxxeHus onpeaereHHbIX HHTErPajioB.

Tema 6.5. HecobctBennble wuHTerpajinl. HHTerpupoBaHWe HEOrpaHMUYCHHBIX GYHKIUH H 10
OECKOHEUHOMY TPOMEXKYTKY. HecoOcTBeHHblE WHTErpaibl OT TOJOKHUTEIbHBIX (yHKIuA. [lpu3HaKu
CpaBHEHUS.

Tema 6.6. JIBoifHOW W TpOHHOM WHTErpajbl, UX CBOWCTBA. BbIuncieHHWe KpaTHBIX WHTErpaioB
MTOBTOPHBIM HHTETPUPOBAHUEM.

Pazgen 7. ®YHKIUUN HECKOJIBKUX IIEPEMEHHBIX

Tema 7.1. OyHKIMH HECKONbKHX mepeMeHHbIX. OOmacth ompenenenus. [lpegen GyHKIuM.
HenpepbIBHOCTS.

Tema 7.2. YactHble nipon3BojaHbie. [lomHbli auddepeHnnan, ero reoMeTpruuecKiii CMBICI, CBSI3b C
YaCTHBIMH NPOU3BOAHBIMH, TPUMEHEHHUE B TPUOIMKEHHBIX BBIUNCICHUIX.

Tema 7.3. YacTHBIE MPOM3BOAHBIE M TONHBIE AU(QepeHnnansl BRICIINX MOPAaKoB. HezaBucumMocTh
CMEIIaHHBIX MPOU3BOIHBIX OT TOPsIKa U PepeHIINPOBAHNUS.

Tema 7.5. DKcTpeMyMBbl (PYHKITUH HECKOJIBKHX TepeMeHHBIX. Heobxommmoe yclioBHE dKCTpeMyMma.
HauGonpiiiee 1 HauMeHbIIIee 3HaUCHHsI PYHKIIMK B OrPAaHUYCHHOM 3aMKHYTOH 00J1aCTH.

Tema 7.6. YcnoBHBIM dkcTpemMyM. Meron MmHOxuTenedd Jlarpamka. Ilpumepsl NpUMEHEHHH ITPH
ITOMCKE ONTHMAJIbHBIX PEIICHUMN.

Paznen 8. PS/1bI

Tema 8.1. [lorsTHE YHCIIOBOTO psAna w ero cxomumoctu. Kpurepnit Komm cXOqWMOCTH YHCIOBOTO
psana. Heobxonnmoe ycrnoBue cxoaumocTi. CBOMCTBA CXOOAIIUXCS PSI/IOB.

Tema 8.2. Ilpu3Hakuy CXOAMMOCTH PSAAOB: OOIIMI NMPHU3HAK, NMPU3HAK CpaBHEHUS, MpH3HAK Komrw,
npusHak JlamamOepa, HHTErpaNbHBIN Tpu3Hak Koy,

Tema 8.3. [lonATHE 3HAKOMIEPEMEHHOTO psifa, aOCOMOTHO CXOMAAIIEroCs psijia, YCIOBHO CXOJSIIErocs
psana. Teopema lupuxie. Teopema Pumana.

Tema 8.4. IlonsTue 3Hakouepenytomerocs psnaa. [lpnsnax JleitOnuma.

Tema 8.5. Ilonstie dyaxmuonansHOro psiga. O6macts cxogumoct. Kpurepuit Komm paBHOMEpHO#
cxogumoctu. [Ipusnak Beilepirpacca.

Tema 8.6. CBoOICTBa PABHOMEPHO CXOISUIUXCS PSIOB.

Tema 8.7. Ctenennsie psabl. Teopema AGens. Paamyc cXoauMoOCTH M CIIOCOOBI €0 OMpEeAeTeHHs.
CBoOIiCTBa CTENIEHHBIX PAIOB.

Tema 8.8. MaTerpupoBanue u qudQepeHnrnpoBaHue CTETIEHHBIX PSJIOB.

Tema 8.9. Psgpr Teitnopa u Maxiopera. [IpuMmenenue psaoB K MpHOIMKEHHBIM BEIYACICHUSIM.

Paznen 9. OBBIKHOBEHHBIE IU®O®EPEHIIUAJIBHBIE U PASHOCTHBIE YPABHEHUS

Tema 9.1. duddepenuunansasie ypaBHeHHs mepBoro nopsaka. OCHOBHBIE IOHSATHS: OIpEIeeHue,
pelenue, odliee pelieHne, YactHoe pemenne augdepeHnnaibHoro ypaBHeHUs IepBOro nopsiaka. Teopema
Komm o cymecTBoBaHMM M €IMHCTBEHHOCTH pemieHusi (0e3 mokasaTenbcTBa). MHTerpanpHas KpuBasl.
Hauvansubie yenoBus. 3agaya Komm. OcoOble Touku. ['eomeTpuueckuii cMbICT ypaBHEHHS IIEPBOTO MOPSAKA.
OneMEHTHI KaueCTBEHHOT O aHAJIN3a.

Tema 9.2. Tuddepennuanpapie ypaBHEHUS TIEPBOro Mopsiika. Bupl ypaBHEHUH U METOBI PelleHus.
VYpaBHEHHUA C Pa3AEISIOIUMUCS NepeMeHHbIMUA. Henonnble ypaBHeHud. JInHelHbIe ypaBHEHMs, OJJHOPOIHbIE
Y HEOAHOPOJHBIE.

Tema 9.3. lnddepenunansueie ypaBHeHUs! BToporo nopsiaka. OcHoBHbIe oHsTHs. Teopema Kommu o
CYIIECTBOBAHMM M €IMHCTBEHHOCTH pemeHus (0e3 Jgokaszarenscrta). 3azada Komm. YpaBHeHus,
JIONyCKAIOIIN € TTOHUKEHNE TTOPSIKA.



Tema 9.4. InddepeHumnanbHpie ypaBHEHUST BTOPOro nopsiaka. JInHeiiHble ypaBHEeHUs, OMTHOPOIHBIC U
HEOJTHOPOTHBIE.

Tema 9.5. Jluneiitnpie auddepeHIMaTbHBIE YpaBHEHUSI BTOPOrO TOpAAKAa C IOCTOSIHHBIMU
ko punmentamu. Kpaesas 3amaua.

Tema 9.6. HuddepenunansHbie ypaBHEHHS BBICIIMX NOpsAkoB. CucTeMa YpaBHEHHI IIEPBOTO
nopsiaka. Hopmanbhas ¢opma. Teopema Komm. 3agaua Komm u kpaeBas 3amauya Juis ypaBHEHHS N-TO
nopsaka. JIuHeliHble ypaBHEHUs N-ro mnopsnaka. JInHelHble ypaBHEHUsS N-TO MOPSAJKA C IOCTOSHHBIMHU
ko3 punmenTamu.

Tema 9.7. JluneiiHbie OOBIKHOBEHHBIC pa3HOCTHBIE ypaBHeHUs. OcHOBHbIe TOHATHsA. CeTKH U
cerounsle pynknun. OTHOPOAHBIC M HEOJHOPOIHbIE YpaBHEHHs. CBOWCTBA PEIICHUH.

Tema 9.8. Pemenne nUHEHHBIX OOBIKHOBEHHBIX PA3HOCTHBIX YpPaBHEHWH C TIOCTOSIHHBIMU
kodpunmentamu. Ipumepsl. CrcTeMbl TMHEHHBIX Pa3HOCTHBIX YPaBHEHUH IIEPBOTO MOPSIIKA.

5. OBPA3OBATEJIBHBIE TEXHOJIOT' A

B npenogaBaHuu AMCHMIUIMHBI «MaTeMaTHKa» HCHONB3YIOTCA Pa3HOOOpa3Hble 00pa30BaTEIbHBIC
TEXHOJIOTUU KaK TPaJUILIMOHHBIC, TaK ¥ ¢ TPUMEHEHUEM aKTUBHBIX M MHTEPAKTUBHBIX METO/IOB 00YYCHUSI.
AKTHBHBIC 1 UHTEPAKTUBHBIE METOIBI O0YICHHUSI:
— WHTEPaKTUBHBIC JISKITHH (TI0 BCEM TEMaMm).

6. OUEHOYHBIE CPEACTBA JJIS1 TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTHU,
IMPOMEXYTOYHOM ATTECTAIIAU ITO UTOI'AM OCBOEHU S JUCHUIIJIMHBI U YYEBHO-
METO/IJMYECKOE OBECIHEYEHUE CAMOCTOSITEJIbHOMN PABOTHI CTYJIEHTOB

3AOYHASA ®OPMA OBYYEHUSA
1 CEMECTP
Texkyuuii KOHTPOJIb yCIIeBaeMOCTH

PeiiTHHT-KOHTPOJB 1

1. ChopmynupyiiTe ompeneiaecHHE MOHATHS ‘‘CHCTeMa KOOpPAWMHAT Ha TMPSMOH, Ha INIOCKOCTH, B
MIPOCTPAHCTBE.

2. Uto Ha3wIBaeTCS Oa3MCOM CHCTEMBI KOOPIAMHAT Ha IPSMOH, Ha IUNIOCKOCTH, B IPOCTPaHCTBE?

3. Uto Ha3BIBAETCS BEKTOPOM?

4. Kax 3a1aTb BEKTOp, ONPEAETUTH €ro INHY, HalpaBiIeHWEe W MPOEKIUH B AEKaPTOBOU MPSIMOYTOIHHON
cucTeMe KOOpAWHAT Ha MIIOCKOCTH, B IPOCTPaHCTBE?

5. Uro Ha3bBaeTcd JEKapTOBOM OPTOHOPMHUPOBAHHOM CHCTEMOM KOOpPJAMHAT Ha IIJIOCKOCTH, B
pOCTPaHCTBE?

6. 3anummTe GopMyITy pa3ioKeHUs BEKTOpa Ha COCTABJISIONINE B JEKAPTOBOW MPSIMOYTOIBLHOW CHCTEME
KOOpAWHAT Ha IUTOCKOCTH, B TPOCTPAHCTBE.

7. UTo Ha3bIBAaETCS PAANLYCOM-BEKTOPOM?

8. 3amaiiTe TOUKY ¥ HapUCyHTE €€ MONIOKEHUE Ha NPSIMOii, Ha IJIOCKOCTH, B IPOCTPAHCTBE.

9. 3apgaiiTe KOOpAUHATHI YETHIPEX BEPIUIUH TPEYTOJIbHON MUpaMUAbl U HAPUCYUTE MOJIOKEHUE TUPAMHUTIBI B
MIPOCTPAHCTRBE.

10. 3anmummre GopMyITy pacCTOSHUS MEXAY ABYMs TOYKaMHU Ha MJIOCKOCTH, B TIPOCTPAHCTBE.

11. Yro Ha3bIBaeTCs CKANAPHBIM MIPOM3BEIACHUEM JIBYX BEKTOPOB; CKaJsIPHOE MPOU3BENIEHUE — ATO YHCIIO
WJIU BEKTOp?

12. 3anmummre GopMyIry CKaIIpHOTO MPOU3BEACHUS Yepe3 KOOPINHATHI IEPEMHOKAEMBIX BEKTOPOB.

13. Kak orpenenuth yroia MexAy ABYyMsI BEKTOPAMU C ITIOMOIIBIO CKAJIIPHOTO TIPOU3BEICHUS?

14. KakoBbI criocoOBI 3a/IaHUS TPSMOM, 3aMUIINTE pa3IHIHbIe (HOPMBI ypaBHEHUS MPSMON Ha TLTOCKOCTH.

15. KakoBbl crmocoObl 3aiaHusl TUIOCKOCTH, 3alMINUTE pa3iudHble (OPMBI ypaBHEHUsS IIJIOCKOCTH B
MIPOCTPAHCTBE.

16. Kakue BeKTOpBI Ha3bIBAIOTCS KOJJIMHEAPHBIMU, KOMILTAHAPHBIMU ?

17. Yro Ha3biBaeTcst MaTpuuei?

18. Yto Ha3bpIBaeTCs ONpENeIuTeeM MATPULbI?



19. Kak BBIYMCINTH ONpPEAETUTENs 2-TO, 3-TO U #1-TO MOpSAKa METOAOM pa3JIOKEHHs IO 3JIEMEHTaM
TM000# CTPOKH U JM000ro cTobna?

20. Yro Ha3bIBaeTCsl BEKTOPHBIM MPOM3BEACHNEM JIBYX BEKTOPOB; BEKTOPHOE MPOU3BEACHUE — 3TO YHCIIO
WJTA BEKTOP?

21. 3anummure GopMyity BEKTOPHOT'O IPOU3BEACHUS Yepe3 KOOPAMHATHI IEPEMHOXKAEMbIX BEKTOPOB.

22. Kak onpenenuTh IUIOMAAb TPEYTOJIbHUKA C TOMOLIBIO BEKTOPHOI'O MPOU3BEACHUS, KAKOBHI JIOIKHBI
OBITH UCXOJHBIE JAHHBIE?

23. Yto Ha3bIBaeTCS CMEIIAHHBIM MPOU3BEACHUEM TPEX BEKTOPOB; CMEIAHHOE MPOU3BEJCHUE — 3TO YUCIIO
WJTH BEKTOP?

24. B 9yeM COCTOUT T€OMETPUUECKUI CMBICI CMEIIEHHOTO ITPOU3BENEHUS TPEX BEKTOPOB?

25. 3anummure GopMyity CMEIIaHHOTO MPOU3BEACHUS Yepe3 KOOPAUHATHI TIEPEMHOKAEMBIX BEKTOPOB.

26. 3anumuTe ycIoBHEe KOMIIJIAHAPHOCTH TPEX BEKTOPOB C IMOMOIIIBIO CMEIIEHHOT O POU3BE CHHUS.

27. BeiBenuTe ypaBHEHUE IIIOCKOCTH C MIOMOIIBIO YCIOBUSI KOMIUTAHAPHOCTH TPEX BEKTOPOB.

28. Kax ompenenuts 00BbeM TpPEyroibHOW NHpPaMHUABI C TOMOIIbI0 CMEIIAHHOTO MPOMU3BENEHHUS TpPeEX
BEKTOPOB?

29. 3anummTe ypaBHEHHE IJIOCKOCTH, MPOXOAAIIeH uepe3 TpH 3aJaHHble TOYKH; B YEM COCTOHMT CMBICIH
K03 PUIIMEHTOB 3TOTO ypaBHEHUS?

30. KakoBsI ciocoObI 3a1aHus IPSIMOM B MPOCTPaHCTBE?

31. 3anummTe ycia0BUE KOJUTMHEAPHOCTH JIBYX BEKTOPOB.

32. 3anumyrTe KaHOHUYECKHE YpaBHEHHS MPSMON B TIPOCTPAHCTBE.

PeliTUHT-KOHTPOJIb 2

1. Uto Ha3pIBAaETCSl KPUBBIMU JIMHUSIMHA BTOPOT'O TTOpSIIKa?

2. 3anumuTe o0IIMe YpaBHEHUS KPUBBIX JIMHUI BTOPOTO MTOPSIKA.

3. YUro Ha3pIBaeTcsa OKPYKHOCTHIO, B UEM COCTOMT OCHOBHOE CBOMCTBO OKPY)KHOCTH?

4. 3anummTe KAaHOHMYECKOS YPAaBHEHHUE OKPYKHOCTH.

5. Kak 1o BuJly KaHOHUYECKOI0 YPaBHEHUsI OKPYKHOCTU YCTAaHOBUTH KOOPAMHATHI LIEHTPA OKPYKHOCTH U
pamuyc?

6. UTto Ha3bIBaeTCs JUIUIICOM, B UEM COCTOUT OCHOBHOE CBOWCTBO 3JuIUIICca?

7. Kakue TOYKH IIOCKOCTH Ha3bIBalOTCsA (OKycaMu 3Juiuiica’?

8. 3anuumTe COOTHOLIEHUE MEXAY UIMHAMM OOJBIIOW M MaJIoOd IOJIyOCEeH 3JUIMIICA M PACCTOSIHUEM OT
LIEHTpa JIIHIca 10 GoKyca.

9. 3anuimnTe KAaHOHMYECKOE YpaBHEHHE 3IUINIICA.

10. Kak mo BuAy ypaBHEHHS JJUIMIICA YCTAHOBUTH KOOPIWHATHI €r0 IEHTPA M JJIMHBI OOJBIION U Maloi
TTOITyOCcei?

11. Yro Ha3pIBaeTcs TUIIEPOOIIOH, B 4€M COCTOUT OCHOBHOE CBOMCTBO THTIEPOOITHI?

12. Kakne TOUKH MIOCKOCTH HA3BIBAIOTCS (hOKycamMu TUIepOoIpI?

13. 3anummTe COOTHOIIEHHE MEXKIY ATMHAMH ACHCTBUTENHPHOW W MHHMOHM MONyOCed THUIEpOONBI
paccTosHHeM OT IeHTpa TUIepOoIsl 10 hokyca.

14. 3anmumrTe KAHOHUYECKOE YpaBHEHUE TUTIEPOOITHI.

15. Kak mo Buay ypaBHeHHs THIIEPOOIBI YCTAHOBUTH KOOPIAMHATHI €€ IIEHTpa U UTHHBI JeHCTBUTEIBHON U
MHHMOH noryocei?

16. 3anmummTe ypaBHEHNE ACHMITTOT THITEPOOITBL.

17. Yro Ha3bpiBaeTcs mapaboIIoif, B 4eM COCTOMT OCHOBHOE CBOWCTBO MapadoIIbl?

18. Kakas To4ka ImIockocTH Ha3biBaeTcs (PoKycom mapadoIrbl?

19. Uro Ha3pIBaeTcs AUPEKTPUCON apadobl, 3aMUIINTE ypaBHEHUE JUPEKTPHUCHIL.

20. 3anummuTe KAHOHUYECKOE YpaBHEHHE apadoJIbL.

21. Kak mo Buay ypaBHeHHs MapaOojbl YCTAaHOBUTH KOOPAMHATBHI BEPIUMHBI Mapabosibl U IMOJIOXKEHHE
JUPEKTPHUCHI HA TIOCKOCTH?

22. 3anummre olI1ee ypaBHEHHE OKPYKHOCTH, 3JUIUIICA, TUIIEPOOIIbI M Tapabobl.

23. Ilpu Kakux ycIoBUSX U3 OOIIEro ypaBHEHHs OKPYKHOCTH, 3JUIMIICA, THIIEPOOIIBL, Mapadoibl molydaeM
o0liee ypaBHEHHE OKPYKHOCTH, oOIllee YpaBHEHHME OJJUIMIICA, OOllee ypaBHEHHE THIepOosbl, obiiee
ypaBHeHHUE mapabonbl?

24. BeimonHuTe mpeoOpazoBaHUe OOIIEro ypaBHEHHUS OKPYKHOCTH K BUAY KAaHOHHYECKOTO ypaBHEHHS
OKPY>KHOCTH.

25. BemmonmHuTe npeoOpazoBaHHE OOIIEr0 YpaBHEHHs OJUIMICA K BHAY KAaHOHMYECKOTO ypaBHEHUS
JIUIUIICA.



26. BeimonauTe mpeoOpa3zoBaHKe OOLIErO ypaBHEHHsS THMNEpOONbl K BUAY KaHOHMYECKOTO YpaBHCHHS
TUIEPOOITEI.

27. Bomonuute npeoOpa3oBaHHE OOILIETO ypaBHEHHS Mapaloibl K BUAY KaHOHHMYECKOTO YpaBHEHUS
napadobL.

PeiiTuHr-KOHTPOIB 3

1. Yro HaspiBaercs adUHHON, WIM OOIIEH JeKapTOBOW, CHCTEMOW KOOPAMHAT B TPEXMEPHOM
MIPOCTpaHCTBE?

2. Yro HaszwiBaercs 6azucoMm apPuHHOIN cucTeMbl KOOpIUHAT?

3. Yro Ha3bIBaeTcs KOOPAMHATHON MIIOCKOCTHIO?

4. Kakyro npo0iieMy mo3BOJISICT PEIIUTh CHCTEMa KOOPAUHAT?

5. Uto Ha3biBaercs apPpUHHBIME KOOpJMHATAMH TOYKH MTPOCTPAHCTBA?

6. Kax, ucrionb3ys JuHEHHbIE Onepaiii Ha/l BEKTOpaMH, Pa3JIOKUTh PaJInyC-BEKTOpP NMPOU3BOIHHON TOYKU
MIPOCTPAHCTBA HAa COCTABIISAIOIINE O KOOPAUHATHBIM OCSIM?

7. UTo HaA3BIBAETCS AEKAPTOBOM KOCOYTOIBHOM CUCTEMON KOOPAUHAT?

8. B kakom cnyyae adduHHas cucrteMa KOOPAMHAT CTAHOBHTCS MPSIMOYTOJIHHOH OPTOHOPMHUPOBAHHON
CHUCTEMOU KOOPAUHAT?

9. 3anmmmuTe yclOBHE, NpPU KOTOPOM Ha TpeX BEKTOpaX, KaK Ha CTOPOHAaX, MOXXHO IIOCTPOUTH
napasuiesenues,.

10. 3amuinuTe yclIoBHUE, IIPH KOTOPOM TPU BEKTOpa 00pa3yroT 0a3uC CUCTEMbI KOOPIMHAT.

IIpome:xxyToUHas aTTecTAIMA 1O HUTOTaM OCBOEHHUS TMCIUILINHBI (3a4eT)
Bonpochl k 3auety
. Matpunpl. JleficTBusl HaJl MaTpULIaMHU.
. Ompenenurenu. CBOICTBa onpeaenuTenei.
. ObpaTHas maTpuIa.
. Panr matpuipl.
. CucTeMpl TMHEHHBIX YpaBHEHUH.
. Teopema Kponexepa-Kanemnu.
. @opmyinsl Kpamepa. Meton I"aycca.
. Bextopsl. JIuHeiiHbIE ollepaliui HaJl BEKTOPaMHU.
. ITpoekiiusi BeKTOpa Ha OCh. PaziioxkeHue BEKTOpa Mo opTaM KOOPJAUHATHBIX OCEH.
. Monyns BekTopa. Hanpapisitonue KOCUHYCBI.
. JIeicTBUA Ha/l BEKTOpaMHU, 3aJaHHBIMU POSKIIUSIMH.
. CxansipHO€ TIpOHM3BE/IEHNE BEKTOPOB U €ro CBOMCTBA.
. BekTopHoe nmpou3Be/ieHre BEKTOPOB U €TI0 CBOMCTBA.
. CmermanHOE pon3BeIeHNE BEKTOPOB U €T0 CBOMCTBA.
. Cucrema xoopauHaT Ha 1tockocTH. [IpeobpazoBaHue CHCTEMBI KOOPIIHAT.
. YpaBHEHUS NPSAMOM HA IITIOCKOCTH.
. MuoxecTBa. UncoBbIe MHOXKECTBA. MHOXKECTBO IEHCTBUTENBHBIX YHCET.
. HucnoBele npoMexyTKU. OKpECTHOCTh TOUKHU.
. @ysknus. Crioco0sl 3axanns GyHKIwi. OCHOBHBIE XapaKTEPUCTUKN (DYHKITHIA.
. O6patHas ¢pynkuus. CiaoxHas QyHKITHS.
. llocnenoBarenbHOCTH. YHCI0BAS MOCIEIOBATEIBHOCTb.
. IIpeaen uncnoBoii mocnenoBaTenbHOCTH.
. lIpenen pynxunu B Touke. OQHOCTOPOHHHE PEACTHI.
. beckoneuno 6onbmias Gynkus. beckoHeuHO Manble (yHKIIHH.
. [Ipu3naku cymecTBoBanwus mpe/enoB. [lepBriii 1 BTOpOI 3aMedaTeNnbHbIe MPEENbI.
. CpaBHeHHME OECKOHEUHO MalbIX QYHKLUI. DKBUBaJIEHTHbIE OECKOHEYHO MaJble.
. HenpepreiBHOCTH (hyHKIMIT B TOUKe. HenpepbIBHOCTE B MHTEpBAJIC 1 HA OTPE3KE.
. Touku pa3pbiBa QyHKINH U UX KIACCUPUKAIHS.
. [IponsBognas pyHkmuu. GU3NYecKUi 1 TEOMETPHUECKUI CMBICI TTPOU3BOTHOM.
. CBsi3b MEXIY HENPEPHIBHOCTHIO U AU (HepeHINPYeMOCThIO (PYHKIHH.
. [IpousBoaHas cymMbl, pa3HOCTH, TPOU3BEACHHUS M YACTHOTO (DYHKLIUH.
. [IpousBoanas cioxxHO 1 00paTHOH QyHKIMH.
. [Ipon3BoaHbIE OCHOBHBIX 3JIEMEHTAPHBIX (YHKIIHUH.
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CamocTosiTeJiIbHas padoTa CTyICHTOB

Bonpocsl 1 3a1a4u
Pazngen 1. Meron koopaunat. KomruiekcHbie umcna, AedcTBUS ¢ HUMH. Bekrtopel. JlunHelHble
orepanuu Haj BekTopamMu. CKalsipHOE MpOU3BEIEHUE BEKTOPOB M €ro cmoicTBa. (CHcrema BEKTOPOB.
Pasnoxxenune BekTopa mo cucreMe BeKTOpoB. Martpuiibl. JleiictBust Hax Mmatpuniamu. OOpaTHast Matpuna. Panr
Matpuubl. Onpenenurenu. CBoicTBa onpenenuTenei.
Paznen 2. Oynkuun. OcHOBHBIE 3yieMeHTapHble (YHKIHMM, MX cBoWicTBa M Tpaduku. CBoiicTBa
(yHKUWH HENMpEephIBHBIX Ha OTPE3KE.
Paznen 3. [IpousBognast pyHKIMH ee reOMETpHUYECKU B Pu3nueckuii cMbIci. [Ipon3BoaHast CyMMEL,
MIpOU3BENIeHNs U yacTHOro. Ee reoMeTpruyeckuii CMBICI M CMBICI B MPUKJIaAHBIX 3a7aydax.
Ynpaxuenue 1
1-10. Janbr Bepmmnbl A1 (X;, Y;,Z;), A2 (X,, Y,, Z,), As (X5, Y3, Z3), Aa (X,, Y, Z,), THPaMHUJEL
Haiitu:
1. auny pebpa A14z;
2. yron Mexay pedpamu A14> u A1Aa;
3. ypaBHenue rpanu 414> Az U €€ TUIOIIA/b;
4. ypaBHEHUS BBICOTHI, OITYIIEHHOMN U3 BEPIIUHBI A4 Ha TpaHb A14» As.

1. 41 (32,1),42 (1,32),  As(2,0,-1),  Ai4,-2.3).

2. A1 (2,-1,8), Az (3,4,4), A3(2,-1,2), A4(6,1,6).
3. 41 (8,5,0),42 (-3,7,-5), A4s(-4,1,3), Aa(-2,1,-4).

4. 41 (0,1,-1), Az (3,-4,4), A3(6,-1,3), Aq(5,2,-1).
5. 41 (3,2,-3), Az (3,-1,1), A3(0,2,-2), Aa(4,-2,3).
6. 41 (0,6,-1), A (3,-8,2), A3(4,-1,0), Aa(2,1,-4).
7.4(2-32),  A:(054),  A4s56,1),  Au-213).
8. 41 (6,-2,0), Az (6,2,-1), A3(2,-1,4), Aa(-2,7,4).
9.4:(1,4,-2), A; (-3,0,3),  A45(8,0,1), A4(1,-4,0).
10. 41 (1,8,2), Az (4,-1,2), A3(-1,5,3), Aa(3,3,-3).

YnpaxneHue 2

11-20. CocraBuTh ypaBHCHHE MHOKECTBA TOYEK, UISI KaXXIOW W3 KOTOPBIX BBITIOJIHSACTCS CICIYIOIICE
ycIoBHE:

11. Cymma kBaapartoB pacctosiauii 10 Touek A(1;1) u B(—3;3) pasna 20.

12. Cymma kBajapatoB pacctostauit 10 Touek A(3;-3), B(1;1) u C (—1;1) paBHa 28.

13. Cymma kBajapartoB paccrosiauit 10 Touek A(3;-3), B(-1;1), C (-1;0) u D(2;—4) paBHa 58.

14. Kagpart paccrosaus 1o Touku A(0;3), Ha 3 GonbIne KBaapaTa pacCTOSHUS IO OCH aOCIIHCC.

15. Cymma paccrosauit ao Touek A(6;0) u O(0;0) pasua 10.

16. KBagpart paccrosaus 1o Touku A(2;0) Ha 16 Gonplne kBaapaTa pacCTOSHUS 0 OCH KOOPIUHAT.

17. CymMma KBaapaToB pacCTOSHMH 1O CTOPOH IPAMOYTOJbHHMKA, 00pa3oBaHHOro mnpsambiMH X =0,
X—4=0, x—2=0, pasua 20.

18. Paccrostaue 1o Touku A4(0;3) paBHO pacCTOSHUIO 10 OCH aOCIIHCC.

19. Paznocts paccrosuuit 1o Touek 4(0;10) u O(0;0) paBHa 8.

20. Paccrostaue no Touku A(2;0) paBHO pacCTOSHUIO 10 OCH OpJIMHAT.

YupaxkHenue 3

21-30. 1aHBI BEKTOPHI a, b ,C, ds HekoTopoM Gasuce. ITokasaTh, uTo BekTOph a, b,C o0pa3yroT 6a3uc, u

HaATH KOOPAMHATHI BEKTOpa d B rom 6asuce. Cucremy NTMHEHHBIX YpaBHEHHN peliuTh Merogom Kpamepa.

21.  a(7;3,0, b (4:10), C (-7:1:12), d (-11;8;5).
22. a(2;0;3), b (-9;2;10), C (-4:2:10), d (-1;-2;-10).
23. a(1;2;2), b (5:-2;-7), € (0;5;-1), d (-2:6;-6).
24. a(-231), b @267, € (4:-1;0), d (6;-3;-5).
25. a(1;3;1), b (1,-8;2), € (0;-5;3), d (3;-8;2).

26. a (2;5:-1), b (-1;2;-6), € (-2:1;1), d (-11;-5;-1).



27. a(-1;4:3), b (5;0:1), C (-1:4:4), d (-7;8;7)

28. a(3;3;2), b (1;2:3), € (1;-1:4), d (4:-1;7)

29. a(-2-1:1), b (2;3;0), C (-4;2;3), d (-10;-9:3)

30. a (1;5:1), b (-2;5;4), € (3-1;2), d (4:19;9)
2 CEMECTP

Tekyumuii KOHTPOJIb yCIIEBAEMOCTH

PeiiTuHr-KOHTpOJIBH 1

1. 3anummTe alropuTM pemieHus CHUCTeMbl JIMHEHHBIX ypaBHEHHH MeronoMm [aycca, mcmoin3ys [Ba
9JIEMEHTApHBIX TPEOOPa3OBaHUS CHUCTEMBI: JIeeHHE YpaBHEHHH Ha KO3(QUIMEHTH NMPU HEU3BECTHBIX H
BBIYUTAHNE YPABHEHUI.

2. B xakux ciydasix HaXoJUT MPUMEHEHUE MeTOo/l ['aycca pelieHnst CHCTeMbI JIMHEHHBIX YpaBHEHMH?

3. Yto MBI MOHMMAaEM MO SKBUBAJIEHTHBIMU CHCTEMaMH JINHEWHBIX YpaBHEHUN?

4. Kakue npeoOpa3oBaHUS CUCTEMBI IMHEWHBIX YPaBHEHUH HA3BIBAIOTCS dJIEMEHTAPHBIMU?

5. K cucreme kakoro BHjJia UMEET CBOEH LIENbIO MPHUBEACHHE 3aJaHHON CHCTEMbI JMHEHHBIX ypaBHEHHI
meroaoMm ["aycca?

6. Kak pemaercs cucrema JHHEHHBIX ypaBHEHHUHM TPEYTOIBHOTO BH/IA, TIOTYYE€HHAS U3 UCXOJHOM METOAOM
l"aycca?

7. B uem 3axmrouaercs MpoBepKa MOITYYEHHOTO PEMIEHHUsI CHCTEMBI TMHEWHBIX YPaBHEHUN?

8. CymiecTByeT U1 BO3MOXKHOCTB, €Clii "Aa"”, TO ONMHUIINTE €€, pelIeHus] CUCTeMbl JIMHEHHBIX ypaBHEHUN
MeTooM ["aycca B KOMIAKTHOM BH/Ie 0€3 IepenuChiBaHUs 0003HAYCHNUN CaMUX HEU3BECTHBIX?

9. Kakue cucteMbl THHEWHBIX YPaBHEHHH HA3BIBAIOTCS OMPEACTICHHBIMH, HEOPEIETICHHBIMU ?

10. Kakue cucTeMbl JIMHEHHBIX YpaBHEHUH Ha3bIBAIOTCS COBMECTHBIME, HECOBMECTHBIMHE ?

11. 3anummTe BU IPOTHBOPECUHBOTO YPABHEHUS.

12. Tlo3Bomsier mu meropn ['aycca OOHApYXKHTh TPOTHBOPEUYMBOE YpaBHEHHE W CAEIATh 3aKIIOUYCHUE O
HECOBMECTHOCTH CHCTEMBI JINHEHHBIX YpaBHEHMH?

13. B gem cocTouT K0OpaaHOBO ITpeoOpa30BaHUE CUCTEMBI TUHCHHBIX ypaBHEHUN?

14. Onummre meron XKopmana—I"aycca pemeHus: CHCTEMBI THHEHHBIX YpaBHEHUH.

15. Kakoe HEM3BECTHOE B CHCTEME JIMHCHHBIX YPaBHEHUI Ha3BIBACTCS pa3perarontium?

16. Uto Ha3pIBaeTCA pa3pelieHHBIM ypaBHEHHEM B CHCTEME JIMHEHHBIX YpaBHEHHM, PElIaeMbIX MeEeTOI0M
Kopnana-I'aycca?

17. Yro Ha3bIBaeTCs pa3pernieHHON CHCTEMOW THHEHHBIX YpaBHEHHIA?

PeiiTHHT-KOHTPOJIB 2

1. ChopmynupyiiTe onpenenenue moHATHS " QyHKIHS".

2. 3anumuTe onpeaeneHne MOHATUS "PYHKINUA" B CHMBOINYECKOH JIOTHYECKOH (hopMe.

3. Kakue hopMbI 3ammmcy UCTIONB3YIOT AJ1s 0003HaueHHs PYHKIINN?

4. UYro nHa3pIBaeTCsI OOJIACTBIO OmpeneneHus (QYHKIUH, HE3aBHUCHMOH IEepEeMEHHON (apryMeHTOM),
00JTacThIO 3HaYSHHUH (YYHKITMH, 3aBUCUMON TTePEMEHHOMN ?

5. B xakom cirydae apryMeHT Ha3bIBalOT IPOoOpa3oM, a 3HadeHne PyHKIUHA 00pa3omM?

6. 3armmmTe BhIpakeHHe mpoodpaza depe3 oopas.

7. YUrto Ha3pIBaeTcs 00paTHON PyHKIIHEH?

8. Uro HazpBaercs rpadukom QpyHKITIN?

9. [IpusenuTe MpuMeps! HYHKITHIA.

10. Yto Ha3bIBaeTCs OCHOBHBIMH 3JIEMEHTAPHBIMU (PYHKITUSIMU?

11. Yro Ha3bkiBaeTcs cyneprno3unuen (yHKIHi?

12. Yto Ha3bIBaeTCs dIIeMEHTapHON (yHKIHEH?

13. Yto Ha3bIBaeTCS KOHEYHOUN 1 OECKOHEYHO YJAIEHHON TOYKOW YMCIIOBOM OCH?

14. Yro Ha3bIBaercsi OKPECTHOCTbIO KOHEYHOM M OECKOHEYHO YAAJIeHHOW TOYKM, Kak e€ 00O03HA4HTh
CUMBOJINYECKU?

15. YUro Ha3pIBaeTcs 4MCIOBOM (PyHKIMEH, YNCIOBON NOCIEA0BATENbHOCTEIO?

16. Uto Ha3pIBaeTCS MpENesioM YHCIOBOH MOCIIEA0BATEIbHOCTH, KaK €ro 0003HAUYUTh CUMBOJINY €CKH?

17. Yro Ha3pBaercss OECKOHEUYHO MAJIOH YMCIOBON MOCJIEA0BATENbHOCTHIO?

18. CdopmynupyiiTe onpenenenue npeaena GpyHkunu mno I'eiiHe (B TepMUHAX MOCTIEI0BATENBH OCTEH ).



19. 3anummTe onpenenenue npenena GyHKIuM o ['eiiHe B TOrH4ecKoi CUMBOINYECKOH GopMme.
20. INonb3ysicy onpexaenenueM npenena GyHkuuy mo ['eliHe, OTBETUTH HA BOMPOC: CYIIECTBYET HIIM HET

npenen 3anannol Gyukuuu f (X) B TOUKE X, , €CIIM CYLIECTBYET, TO HAITH €r0 3HaYEHUE!
2
) f(x)=22F23 w1 2 f(x)=snl, x-0
x—-1 X

21. Cdopmynupyiite omnpernenenue npeaena ¢yaknuu no Komm B obmem ciydae (B TepMUHAX
OKPECTHOCTEH).

22. CdopmynupyiiTe ompeaeracHre KOHEUHOro mnpexaena ¢yHkuud no Komm B KOHEYHOW ToYKe (B
TepMHUHAX HEpaBeHCTB) (( & — O ) — ompeerneHue).

23. 3anummte onpeaeneHue npenena Gynkiuu no Komm B moruyeckoi

CUMBOJIMYECKOM (opme.

24, ChopmynupyiTe omnpeneneHne KoHeuHoro npexaena (GyHkiuu mo Komm B OSCKOHEYHO yaajaeHHOU
TOuKe (B TEpMUHAX HEPABEHCTB).

25. Chopmynupyiite omnpeelieHue OeckoHeuHOro mnpenena ¢yHknuu no Komm B KOHEYHOH Touke (B
TEPMHUHAX HEPAaBEHCTB).

26. ITon3ysce onpexnencHueM npeaena Gynkun no Korm, goka3ats CripaBeInBOCTh BBIPAK CHUI:

1) lim(2x+3)=5, 2) lm 0520, 3) lim (+x) =0
x—1 X—>+0 X X—>+o0

27. 3anummTe U OOBSCHUTE CUMBOIMYECKOE 00O03HAYEHHWE ONHOCTOPOHHErO Mpeaesia (GYHKIHHA B TOYKE
clieBa | CIpasa.

28. SIBnAroTcs M 3KBUBAJICHTHBIMU OTpeieneHns npeaeia ¢ynkuun mo ['eitne n mo Komm u pasnnyna mu
LIEIeCO00Pa3HOCTh UX MPUMEHEHNS?

29. Yo Ha3bIBaeTCs OECKOHEUHO OOJIBIION 1 OECKOHEYHO MaIoi PyHKIueH?

30. IIpuBeaure npumMep OECKOHEUHO OOJIBIION U OECKOHEYHO MaJIOH (PYHKIIHH.

31. ChopmynupyiiTe TeOpeMy CYIIIECTBOBAHUS KOHESIHOTO TIpeena (GyHKITUH B TOUKE.

32. ChopMyIHpyiTe OCHOBHBIC TEOPEMBI O Mpeaeiax, UCIOIb3yeMbIe I HaXOXKICHMSI Ipeena QyHKIUM.

33. 3anmmuTte GOpMYITBI IBYX 3aMEUaTEIbHBIX TIPEICIIOB.

34. Kakue jioKajibHbIE CBOMCTBA (DYHKIIMH B TOUKE UCCIICAYIOTCS C MOMOIIBIO mpeaena?

35. Kakwe BbIpaXEHHS TP HAXOXKICHWW Tpenena (QyHKIMHM HE HMMEIOT CMBICIAa W Ha3bIBAIOTCA
HEONPEICIICHHBIMU?

36. OOBsCHUTE MpOCTEHIINE MPUEMBI PACKPBITHS HEONPEACTICHHOCTEH, HCIIONb3yeMble TTPH HAXOXKICHUN
npenena QyHKITNH.

37. HaiimuTe mpenensl:

3, 2 2 _

1) lim (Zx3 —3x° +2x—1), 2) lim fx +3X 23 , 3) lim X+—2X1

x—1 x—2 3)( —X° =X +8 x—1 X—=1

. BX®+5x% -2 . 2x*+5x-3 A+ x ==X
4 lim —————, 5) lim —————, 6) lim ,

x> X° 4+2X+15 >3  X° -9 x>0 X
7) lim ﬂ, 8) lim In sihx 9) Iim(ﬂ) _

x—0 X x—0 X x—o\ X —3

PeiiTuHr-KOHTpOJIBL 3

1. Chopmynupyiite onpenesaeHne HENPEphIBHON B TOUKE (DYHKINH, 3aMUIINTE YCIOBUE HENPEPhIBHOCTH.

2. B xakoM cityqae CUMBOIIBI TTpeziesia U (PyHKLIMH MOYKHO TIOMEHSTh MECTaMU?

3. ChopmynupyiiTe TeOpeMbl O HENPEPHIBHOCTH OCHOBHOW 3JIEMEHTApHOH (YHKLIUU W 3JIEMEHTapHON
(YHKLIMH B KaXKA0H TOUKE 00JIACTH ONpeeseHHUS.

4. Uto Ha3bIBaeTCA TOYKOH pa3pbiBa (HyHKITHH?

5. Uto Ha3bIBaeTCsl TOYKOM pa3pbiBa 1-ro poaa, NIpUBEAUTE PUMED.

6. Uto Ha3bIBaeTCsl CKAYKOM (DYHKIMH B TOUKE, IPUBEINUTE IPUMEP.

7. Yto Ha3bIBaeTCA TOUYKOW YCTPAaHMMOI'O pa3phlBa, IPUBEAUTE TPUMED.

8. Urto Ha3pIBaeTCs TOUKON pa3pbIBa 2-TO poja, IPUBEANTE TIPUMEP.

9. Uto Ha3bIBaeTcs HedNIeMEHTapHO! (YHKIMEH, IPUBEAUTE IPUMED.



I[Mpome:kyTouHAs aTTEeCTALUS 10 HTOraM OCBOEHUSI I CHUILIUHBI (3K3aMeH)
Bomnpocsl K 3K3aMeHy
. Komnuiekcheie uncna.
. Heonipenenennsiit nuarerpan. OCHOBHBIE IOHATHUS U CBOMCTBA.
. Metoa uHTErprpoBaHus MOACTAHOBKOM.
. Metox HenmocpenCTBEHHOT'O MHTETPUPOBAHMSL.
. Metox uHTErprupoBaHus 1O YaCTIM.
. Partmonaneubie GyHkmmm.
. MaTerpupoBanue pannoHaIbHBIX IPOOEH.
. MaTerpupoBanne TpUroHOMETPHUUECKUX (QYHKITHH.
. MaTerpupoBanue uppaoHaabHbIX QYHKIHH.
10. OmpeneneHHplii WHTETpal Kak Mpenen WHTETpaJbHOW CYMMBI. I'eomerpuueckuii  cMmbICT
OIIpENIeNeHHOr 0 MHTErpasa.
11. ®opmyna Herorona — Jleiionuia. laTerpupoBanie B CAMMETPUYHBIX MTPEACIax.
12. HecoOcTBEHHBIC HHTETPAJIBL.
13. BeiuuciieHue Ioma e miockux Guryp.
14. Berumncnienve JIWHBL AYTH ITOCKOW KPUBOH.
15. Beraucienue miomnaay moBepXHOCTH.
16. Beruucnenue o0bema tena.
17. ®yHKITUN HECKOILKHUX MTePEMEHHBIX.
18. Nuddepennmnanpupie ypaBHeHUs. OCHOBHBIC TOHSATHS.
19. YpaBHEeHUS C pa3AeISIONIIMUCS TTePEMEHHBIMU.
20. OmHOpomHbIe TU(depeHITnaNIbHbIe YPaBHEHHS.
21. JIuneitnsle ypaBHeHuUs. Y paBHeHHE bepHymmu.
22. YpaBHeHHS B MOJMHBIX AdddepeHiinaiax.
23. Ypasuenus Jlarpamka u Kiepo.
24, YpaBHEHUS, TOIYCKAIOIIE TTOHKEHUE TIOPSIKA.
25. Jluneitasie nuddepeHnaibHbIe YpaBHEHUS BTOPOIO IOPSIIKA.
26. nTerpupoBanue nudGepeHInaNibHBIX YPaBHEHU BTOPOTO MOPSIKa.
27. WurerpupoBaHue TUHEHHBIX OOBIKHOBEHHBIX IH((hEpEHIINANBHBIX YpaBHEHHH BTOPOrO IOPSAIKA C
ITOCTOSTHHBIMU KO3 () (purmeHTaMu.
28. JluHeitHble HEOAHOPOTHBIE MU epeHITnaTbHBIC YPaBHEHHS BTOPOTO MOPSIIKA.
29. JIuneitHple HeOgHOPOAHBIE MU D epeHInaIbHbIe YPaBHEHUS BTOPOTO MOPSIKA CO CHENHalbHOM MpaBoi
YacThIO.
30. YncmoBsIe psimbL.
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CamocTosTe/ibHasi padoTa CTY/IeHTOB
Bonpockl ¥ ynpaxHeHus

Pazpgen 4. OmpenencHHbld HHTErpajl Kak Mpenel HHTErpajbHOM CyMMbl. OCHOBHBIE CBOWCTBA
olpenereHHOro MHTerpaia. llpoumsBomHasi MHTErpajia Mo INEpPEMEHHOMY BepxHeMy mnpexneny. Dopmyna
Hetorona-JleliOauiia. Berarcnenne onpeneneHHoro HHTerpata: HHTETPHPOBAHNE IO YaCTSIM U MOJICTAHOBKOM.
[IpubnukeHHOE BBIYMCIECHHE OIPENEICHHOr0 WHTerpaia: (OpMyJbl MPSIMOYTOJIBHHUKOB, Tpameuuid Hu
Cumncona. HecobctBennblie unTerpassl. Mcrnons3oBanue MOHATHS ONPEASTIEHHOTO HHTErpaia B 3K OHOMHUKE.

Paznen 5. YucnoBeie psagbl. CxomumMocTe m cymma psaa. HeoOxomuMmoe ycClioBHE CXOIWMOCTH.
JeWictBud co cxomsimmMHcA psAgaMu. UHUCIOBBIE pPSABl C TMOJOKHTENBHBIMH WieHaMH. JlocTaTodHbIE
MPU3HAKU. Y CIIOBHBIE CXOAMMOCTH MaTeMaTH4yecKue: cpaBHeHUs, Janrambepa, paaukaibHbli npru3Hak Koy,
uHTerpanbHblii npu3Hak Komm. 3HakonmepeMeHHble psAbl. AOCOMIOTHasE M YCIOBHAas CXOIMMOCTH.
3Hakouepenyrommecs psaabl. [Ipuznak Jlelioanma.

OyakuuonanbHble psiapl. Obmacte cxopumocTH. lloHsiTHe paBHOMEpHOH cxomuMmocTH. Teopema
cxomumoctu YeObimeBa. Teopema. Beiiepmrpacca. CBolicTBa paBHOMEPHO cXomsmuxcs psgoB. CTeneHHbIe
panel. Teopema AGens. Pagnyc cxogumoct. OCHOBHBIE CBOMCTBA CTENEHHBIX PAa0B. Pasnoxxenne QyHkunit
B creneHHble psapl. Pang Teitmopa m Maxiiopena. IlpuMeHeHHe CTENEHHBIX PSIOB K NPHONMKEHHBIM
BBIYHCIIEHUSM.

Pazgen 6. OcuoBHble noHsTHs. AuddepeHunanbuble YpaBHEHHS € PA3ACISIFOLIMMHUCS TEPEMEHHBIMH.
Onnopoanble quddepeHnuanbHble YpaBHEHHS MepBoro nopsaka. Jlnneitnsle quddepeHnuanbabie ypaBHEHUS
nepBoro mnopsaka. JuddepeHunanbHele ypaBHEHHUS, AOMYCKAIOLIME IOHMXKEHUE mopsiaka. JluHelHble
mddepeHIHabHBIE YpPAaBHEHHST BTOPOTO MOpsAAKAa C TOCTOSHHBIMH Koddduuuentamu. Vcnonb3oBanue



31.

34.

37.

40.

mrddepeHIHaNBHBIX YpaBHEHHI B SKOHOMHUUECKON THHAMUKE.

Ynpaxuenue 1

31-40. Ilpumensst merox ['aycca HCKIIOUEHHMS HEW3BECTHBIX, PEIIMTh CHCTEMY JMHEHHBIX YpaBHEHHUH.
CrenaTh IpOBEPKY HAMJIEHHOTO pEIIEHUS.

4AX, +2X, — X, — 3%, =11,
X, —6X; +9%, = -8,

3X, +4X, —3X; + X, =10,
2%, — 2%, + X, —2X, = 0.
3x, +X,—X, =0,

X, +4X,
3X, +2X, — X, +3X, = 6.

—2X;+ X, =3,

X, +2X, —=5X; + 3%, =1,
5%, — 9%, —5%, = -9,
6X, + X, + X, — X, =10,
X+ X, =Xy —2X, = 4.
3X, — 2%, + X, + X, = =,
X, + X, + 2%, = 11,
=X+ X, =X+ X, =0,
2%, — X, + 6%, —3X, =9.

41-50. Hatitu:
14x* -3
La) lim —2 2

on 3x2 4 X+ 4
2

42.a) lim ——————
x>0 3x% + X +1

8x* —x3+2
43. a) lim ———————
x>0 x4 —2x%2 +3’

1+ x—4x°
44. a) lim

o]+ x2 +8x3

_ 4-3x-Xx°
45.a) im ———,
x>0 4X° +3X -1

4—x+5x°

46. a) 1'an—2+ k)

. 4x*+4x-3

47.a) lim ————,
x>0 5X° +3X+4
X2 —4x+2

48.a) lIm —————,
x>0 3—2X +5X

X2 —x+1

49.a) Im ————,6) lim ————,
) ) x> —4x+4

x>0 TX% + X —2

4-7x
50.a) Im ————,
x>0 32 —4X+5

2%, —3X, + X, + 2%, =10,

32.

35.

38.

m-—-_——-—r,
x>1x% +8X+7

4—x?

3X, = TX, + X, —2X, =11,
AX, —2X, + X, — X, =8,

33.
X, +4X,+3X;, —5X, =8,
X, +6X; +5x, =13.
X, +5X, —3X; —2X, =12,
AX +AX, + X+ X, =2,
3X, + 2%, —4X, +5X, = —18,

X, +4X, + X; +6X, =-10.
4X, +3X, + 2%, — X, =18,

3X, +2X, —3X; +2X, =15,
X, + 77X, —6X; +4x, =13,

X+ X, +3%, —3X, =5.

X, + X, —3%, + 2%, =8,

—2%, +3X, = X, +4X, =7,

3X, — 2%, +4X;, — X, = =3,
-X,=1

2%, + X, + 4%, — X, = =3,

5X, +6X, +2X,

36, =X, +2X, = 3%, +2X, =11,
33X, — X, + 2%, + X, =2,
5X, +3X, +6X, —2x, = 5.
2X, +3X, + X, — X, = —4,
33X, + X, = TX; + X, =27,
—2%, — X, + X3 —5X, =0,
X, +3X, +4X, + 2%, =10.

, ) Iim ———

YnpaxHeHue 2
X3 +1 . 2x2-9x+4
B) lim
x4 J5—xX —\/x-3
3x%+11x+10 ) lim 14+ X —+/1—X
x>2 2X2 45X +2 X0 5X
x3+8 i Jx =2
— B
x>2x2 —X—6 x>4 3x? —11x — 4
X2 +x—2 ) lim —2X 4+ X
— B .
xalx +2X — 3 X——4 /1_6 -5
x> —4x+3 ) lim x?—-2x-3
- — B
X~>1 X + X - 2 X—3 /2X+ lx+
4x% +13x+3 . 3—4X+9
m-———— B) M ——
X" +X—-6 0 fx+1-1
x? —2x _ AIx=1-2
im-———, B) lim
-2 X —4x+4 x5 x—-5
X2 +x-2 _ AIx+1-1
_ B) lim .
X° —X x—0 2X
—2X . A/X+8-3
B) Im ———
x>1 33X -3
X2+ x=2 Nx2+1-1

0 2 116 -4



Ynpaxnenue 3
51-60. 3amana ¢ynkuus Y= f(X). Haiitu Bce TOukM paspbiBa (YHKLIHMH, €CIHM OHH CYIIECTBYIOT.

[ocTpouts rpaduk GyHKINH.

1

—X, x <1, EXZ' x<1 x-1 x<0,
51. f(x)=1x3, 1<x<2 52. f(X)={x+1 1<x<0, 53. f(x)=4x?-1, 0<x<1,

3X-2, X>2. 1-x, x>0. 1-x, x>1

1

1+2x, x<-1 NG X< -1 X' x<-1
54. f(X)=1X, -1<x<], 55. f(X)=9x+2, —-1<x<1, 56. f(x)=4-%, —-1<x<]

E, x>1. 2%, x>1 E x>1.

X X

2-x% x<0, x*+1, x<0,
57. f(X)=9—x+2 0<x<2 58. f(x)=41-2x, 0<x<2

X, X> 2. X—=2,  X>2.

1-x, Xx<1], X+l x<-1
59. f(x) =12x, 1<x<2 60. f(X)={x*-1, -1<x<2

8-x2, x>2. 2X, X>2.

CamocrosiTenbHass pa0boTa CTyIEHTa COCTOMT B BBIIOTHCHWH 3aJaHU THIIOBOTO pacyeTa,
oopMIIIEMOr0 OTAEIHLHBEIM OTYCTOM M 3aIIUIIAEMOTO CTyASHTOM. MeETOomudecKrue YKa3aHWS U 3aJaHus
MOXHO Haltu 1o cesuike: http://e.lib.viIsu.ru/bitstream/123456789/6570/1/00707.pdf.

3AOYHASA ®OPMA OBYUEHMSI (yckopenHoe ooyuenue Ha 6aze CIIO)
Texkyuuii KOHTPOJIb yCIIeBaeMOCTH

I[I/ICLII/IHJ'II/IHa IMIPEAIoJIaracT moJHyw nepearreCtaluio, B CBA3HU C YEM TeKYH_II/Iﬁ KOHTPOJIb YCIIEBAEMOCTHU
HEC IIPOBOUTCA.

IIpome:xxyTouHas aTTeCcTAIMSA 10 UTOraM OCBOEHUS TUCIUILIMHBI (3a4eT, MmepeaTTecTanms)

KoHTpoabHbIe BONIPOCHI K 3a4eTy (IepeaTrecTanus)
Martpungl. eiictBus Haa Matpuiamu. Onpeaenureny. CBOMCTBa ONpeneIuTENen.
OO6paTHas maTpua. Panr MaTpuimL.
Cucremsl 1uHelHbIX ypaBHeHUH. @opmynsl Kpamepa. Meron [Maycca.
Bekropsl. JluneiiHble onepanuu Haa BekTopamu. [Ipoekuust BekTopa Ha ock. PaznokeHue BeKTOpa IO
OpTaM KOOPJAMHATHBIX OCEH.
Monyns BekTopa. Hanmpasisromue kocunychl. CKalsipHOE IPOU3BEACHUE BEKTOPOB U €r0 CBOKCTBA.
BekropHoe mnpowusBeneHHE BEKTOPOB M €ro cBoicTBa. CMeIaHHOE IPOM3BEIEHHE BEKTOPOB U €ro
CBOWCTBA. Y paBHEHM NIPSIMOM Ha MIIOCKOCTH.
7. ®ynkuwmsa. CrnocoOwl 3amanust QyHKIMA. OCHOBHBIE XapaKTepUCTUKU (QyHKIMHA. OOpaTHas (QyHKIMSL
CrnoxHas QyHKIHSL
IIpenen uncnoBoii mocnenosatenbHocTU. Ipenen pyHkunu B Touke. OAHOCTOPOHHHUE TPEIEIBL.
9. beckoneuno Oompmras Qynknus. beckoHeunHo wmanble ¢yHkuuM. CpaBHeHHE OECKOHEYHO MaJbIX
¢yHKUMH. DKBUBaJIEHTHbIE OECKOHEUHO MaJlble.
10. HenpepriBHOCTE QyHKIMI B TouKe. HenmpepbIBHOCTD B MHTEpBAJIE U HAa OTPE3KE.
11. IpousBoanas pyHkunu. PU3HUECKUi ¥ TEOMETPUIECKUNA CMBICI POU3BOJHOM.
12. IlpousBoaHas CyMMBI, Pa3HOCTH, IMPOM3BENEHHA W dYacTHOro (yHkumid. IlpousBomHas CIOXKHOH H
oOpaTHOI pyHKUMH.

el NS>

oo

©


http://e.lib.vlsu.ru/bitstream/123456789/6570/1/00707.pdf

13. Meron WHTErpUpOBaHUSl TMOJCTAHOBKOW. MeTOA HEMOCPEeICTBEHHOIO0 HMHTErpupoBaHus. MeTox
WHTETPUPOBAHUS 110 YACTSIM.

14. UnTerpupoBanne palMOHANBHBIX ApoOed. VHTerpmpoBaHMe TPUTOHOMETPUYECKUX  (YHKIHIA.
WnTerpupoBanne uppaoHaIbHbIX (yHKIUH.

15. OnpeneneHHBIA UHTErpall KaKk MPeAeT UHTErPaIbHOW CyMMBI. |'@OMETPHUECKH CMBICI ONMpeaeIEHHOTO
WHTErpaa.

16. ®opmyna Herotona-JleiiOnuma. IHTErpupoBaHie B CAMMETPUYHBIX TIPEIEax.

17. Beluncnenne miuomaneid Tuiockux ¢uryp. BrelumciieHwe UIMHBI Iyrv TUIOCKOM KpUBOH. Bherumcnenune
TUTIOIIA/IM TIOBEPXHOCTH. Brruncienne ooObema tena.

18. dOyHKIIMU HECKOJILKUX TIEPEMCHHBIX.

19. luddepenunansubie ypaBHeHus. OCHOBHBIC TIOHATHUS. Y PABHEHUS C Pa3JIS/IAIOUMMUCS ITePEMEHHBIMU.

20. OgHoponubie nuddepeHnnaIbHbIe ypaBHeHMs. JInHeliHbIe ypaBHeHUs. Y paBHeHHe bepHyu.

21. YpaBHeHus B NOJHBIX AudepeHnmnanax.

22. Jluneiinple nuddepeHnnaIbHble ypaBHEHUST BTOpPOro mopsiaka. MHrterpupoBanue anddepeHnnanbHbIX
YPaBHEHMI BTOPOrO MOPsIIKA.

23. VHTerpupoBaHie JHHEHHBIX OOBIKHOBEHHBIX IU(QepeHInaIbHbIX YpaBHEHHWH BTOPOro MOpsIKa C
MOCTOSTHHBIMHU KO3 (HUITUEHTAMH.

24. JIuneiiHble HEOJHOPOAHBIC MU depeHIInaTbHbIC YPABHEHHS BTOPOTO MOPSIKA.

25. YucroBbie psiibl.

CamocTosTe/IbHas padoTa CTY/IEHTOB
CamocrosiTenibHass pabora CTylIEHTa COCTOMT B BBIONHEHWW 33JIaHUA  THUIIOBOTO pacyera,

oopMIIIEMOT0 OTAEIHHBIM OTYETOM M 3aIUIIAEMOr0 CTYIASHTOM. METOAMYecKue YKa3zaHwus W 3aJaHus
MOKHO HaWTH 1o cceuike: http://e.lib.viIsu.ru/bitstream/123456789/6570/1/00707.pdf.

Bomnpocsl g CPC

Pa3zgen 1. Merona xoopauHaT. KoMIuIekcHBIE YrCia, IEHCTBUS ¢ HUMU. BekTopsl. JIMHEHHbIE oneparun
HajJ BekTopamu. CKalgpHOE MpPOHM3BEAECHHWE BEKTOPOB W ero cBoiicTBa. Cucrema BeKTOpPOB. Pazioxenue
BEKTOpa IO cucTeMe BeKTOpoB. Matpurpsl. [eiicTBus Ham marpuriamu. OOpatHast MaTpura. PaHr MaTpHIls.
Omnpenenurenu. CBOWCTBA ONPEICITATENCH.

Paznen 2. ®Oyukumu. OCHOBHBIE 3J€MEHTapHble (YHKIMH, UX cBoiictBa u rpaduku. CpolicTBa
(hyHKIII HEMPEPHIBHBIX Ha OTPE3KeE.

Pa3nen 3. [IpomsBomHas QyHKIIMU ee reoMeTpruecKuil U (pusmueckuii cmbict. [IponsBogHast CyMMBL,
MIPOM3BENEHNS W YacTHOTO. Ee TeOMeTpuYecKuil CMBICT M CMBICTT B IIPUKIIAHBIX 33/1a4ax.

Paznen 4. OmnpeneneHHBI HWHTErpan Kak MpeleNl WHTETpadbHOW CcyMMbl. OCHOBHBIE CBOWMCTBa
orpeneneHHoro wHrerpana. [lpom3BomHas WHTerpaja MO TEepeMEHHOMY BepxHemy mpenery. Dopmyra
HrroTona-JleiibHnma. BeraucieHne onpeneIeHHOro HHTErpalia; HHTETPHPOBAHNE IO YaCTsIM U TTOJICTAaHOBKOM.
[IpubnrkeHHOE BBIYKCIEHWE OIPENENIeHHOTO WHTErpaia: (OpMYyNIbl TPSIMOYTOJBHUKOB, Tpameuuid u
Cumricona. HecoOcTBeHHBIE HHTErpabl. VcIomp30BaHNE TOHITHS OTPENEICHHOTO HHTErpaia B SdKOHOMHUKE.

Paznen 5. YucnoBeie psambl. CxomuMocte m cymma pspa. HeoOxomuMoe ycioBHE CXOAWMOCTH.
HeiictBus co cxomsmuMucs psaaMu. YHCIOBBIE psibl € MOJOKUTEIbHBIMU 4ieHamMu. JloCTaTOYHBIE
MIpU3HAKU. Y CIIOBHBIE CXOAMMOCTH MaTeMaThdeckue: cpaBHeHus, [lamambepa, panukanpabIi mpu3Hak Kormm,
WHTErpalbHblid Tpu3Hak Kommu. 3HakomepeMeHHbIE psAbl. AOCONIOTHAsT W YCIOBHAs CXOTUMOCTH.
3Hakouepenyrommecs psaabl. [IpuzHak Jleiibana.

OynknmonaneHeie paabl. O6macts cxomuMmoctu. lloHsATHE paBHOMepHOW cXoAMMOCTH. Teopema
cxomumoctu YeObimesa. Teopema. Beiiepmrpacca. CBolicTBa paBHOMEPHO cXomsmuxcs psanoB. CTeneHHbIe
panel. Teopema AbGens. Pagnyc cxogumoct. OCHOBHBIE CBOMCTBA CTENEHHBIX PsIOB. Pasnoxenue GpyHKIuii
B crenenHble panel. Panm Teiimopa m MaxiopeHa. llpuMeHeHne CTENEHHBIX PSIOB K TMPHOIMKEHHBIM
BBIYHCIICHUSM.

Pa3znen 6. OcHoBuble noHATHA. JnuddepeHnnanbaple ypaBHEHUS C pa3IeNsIONIMMUCS TTepEeMEHHBIMH.
Onnoponnbie muddepeHnnanbable YpaBHEHU 1epBoro nopsaka. Jinaeitnsie auddepennuansabie ypaBHEHHs
nepBoro mnopsaka. JuddepeHunanbHeie ypaBHEHHUS, AOMYCKAIOUIME IOHMKEHUE mopsiaka. JIuHeiHble
mddepeHnabHBIE  YpaBHEHHS BTOPOrO IMOpSAAKa C IMOCTOSHHBIMU KoddduuneHtamu. Hcnonb3oBaHue
mddepeHIHaBHBIX YpaBHEHUH B SKOHOMUUECKON TNHAMUKE.

@DOHIT OLEHOYHBIX CPEACTB ISl NPOBEACHUS aTTeCTalMyd YPOBHS C(HOPMHPOBAHHOCTH KOMIIETEHLIMH
00y4aroUmxcst o AUCHUILUIMHE 0(hOpPMIISieTCsl OTAEIbHBIM JOKYMEHTOM.


http://e.lib.vlsu.ru/bitstream/123456789/6570/1/00707.pdf

7. YYEBHO-METOANYECKOE 1 THO®POPMALNOHHOE OBECIIEYEHHUE AU CLHUITJIMHBbI

7.1. Knuroodecne4yeHHOCTh

HaumenoBanme JINTEPATYphI: aBTOP, HA3BaAHUC, BUJ U3JaHUs,
n3aaTCiibCTBO

Ton
W3TaHuS

KHUT'OOBECITIEYEHHOCTbD

Hanuuue B anextporHoM katanore ObC

OcHoBHas1 TUTEpaTypa

1. Kpatkwuii Kypc BbICIIeii MaTeMaTHKH : yaeOHuK : [16+] / K. 2020 https://biblioclub.ru/index.php?page=boo
B. banmun, ®. K. banmun, B. U. Ixeddans u ap. ; moa oo, k&id=573171
pen. K. B. bBanauna. — 4-¢ u3z., crep. — Mocksa : J[anmkoB u
K°, 2020. — 512 c. : un. — ISBN 978-5-394-03643-9.
2. Bynak, b. A. Marematuka. COOpHHUK 33734 110 2020 https://znanium.com/catalog/product/120
YOIYOJICHHOMY KYpCY : YaeOHO-MeTomuueckoe mocooue / b. A. 1320
bynax, H. /1. 3onorapesa, FO. A. Tlonos [u ap.] ; mox pea. M.
B. ®enoroBa. - 5-¢ nzna. - Mocksa : JlJaboparopust 3HaHuUH,
2020. - 329 c. - (BMK MI'Y - mikoze). - ISBN 978-5-00101-
707-3.
2. Boiciias MaTeMaTHKa [Tl 5KOHOMHCTOB: COOPHHUK 3a/1ad : 2019 https://znanium.com/catalog/product/989
yueOHoe mocodue / I'. U. Boopuk, P. K. 'punniesuutoc, B. 1. 742
Martsees [u 1p.]. - 3-e u3a., ucnp. - Mocksa : UHOPA-M,
2019. - 539 c. - (Boicuree obpazoBanue: bakanaspuar). - ISBN
978-5-16-010074-6.
JononHurensHas qureparypa
1. Kypc Beicieit MaTeMaTHKH 1711 9KOHOMHCTOB : y4eOHHUK / 2021 https://znanium.com/catalog/product/173
nox pen. P.B. CarutoBa. — Mocksa : UTHOPA-M, 2021. — 5644
647 c. — (Boicuiee obpa3zoBanue: bakanaspuat). — DOI
10.12737/13680. - ISBN 978-5-16-011091-2.
2. Maremaruka : yaebHoe rocobue / 0. M. Jlanuios, JI. H. 2019 https://znanium.com/catalog/product/989

XKypbenko, I'. A. Hukonosa [u ap.] ; nox pex. JI. H.
Kypbenko, I'. A. Hukonosoii. — Mocksa : UHOPA-M, 2019.
— 496 c. — (Beicuiee odpaszoBanue: bakanaBpuar). - ISBN

978-5-16-010118-7.
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7.2. llepuoanyeckue U3XAHHUS

1. M3BecTus By30B. MaTemaTrka

2. Marematnieckoe MOJICIHPOBaHHUE.
3. duddepennumansHeie ypaBHEHHS.
4. Ycrexy MaTeMaTHIecKuX HayK.

7.3. UHTepHeT-pecypcehl

1. O6pazoBarenbHblie pecypcsl — http://window.edu.ru/

2. O6pasoBaTenbHbIil MaTEeMaTHYECKU# caiT — http://www.exponenta.ru/

3. Marematnueckas sammknonenus — http://allmath.com/

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHHUIIJIMHbI

g peanuzanny JaHHOW TUCIUILTHHBI UMEIOTCS CIIEIUATbHbIE TIOMEIISHIS! IS TIPOBECHUS 3aHATHI
JIEKIIMOHHOTO M TpakTH4ecKkoro Tuma. llpakrudeckwe pabOTHl MPOBOAATCS B JTAOOPATOPHUH HMCIEHHBIX

MeTonos (405-3).

HepequL HCIIOJIB3YEMOI'O JIMICH3UOHHOI'O ITPOrpaMMHOI'0O obecneueHus:

1. Microsoft Excel
2. Maple
3. MATLAB



https://biblioclub.ru/index.php?page=book&id=573171
https://biblioclub.ru/index.php?page=book&id=573171
https://znanium.com/catalog/product/989742
https://znanium.com/catalog/product/989742
https://znanium.com/catalog/product/1735644
https://znanium.com/catalog/product/1735644
https://znanium.com/catalog/product/989799
https://znanium.com/catalog/product/989799
http://window.edu.ru/
http://www.exponenta.ru/
http://allmath.com/

Pabodyro nporpaMmy COCTaBHIIL: /7
I.T.H., npodeccop kad. PAull Manageena A.A. yid

Penensent (mpencraButens paboTomaTens):
3aMecTHTeNs qupekTopa o paseutuio OO0 «banane» Koxwa A.B.

[Iporpamma paccMoTpena u ogobpeHa Ha 3acenanuu kadenpst GAull

IIpotoxon Ne 7 or 30.08.202f roma

3apenyromuii kadbenpoi ®Aull x.d.-m.H., nouent Bypxos B.]I. Q/\

Pa6ouasi mporpamMma paccMOTpeHa ¥ 0[00peHa Ha 3acelaHHi y4eOHO-METOJHWYECKOH KOMHCCHH
Hanpasienus 38.03.01 «DxoHOMUKAY

ITpotoxon Ne _{ or %0.00 . 404 rona
[Tpencenarens KOMUCCHU: 11.3.H., mpodeccop 3axapos [1.H. é/

JIACT MEPEYTBEPK/IEHIS
PABOYEM TPOT'PAMMBI TACTTATIIAHEI

Pabouas nporpamma omobpena Ha 20 /20 yueOHBIHA roma
[MpoToxon 3acenanus kadenps: Ne oT roza
3asenyrommuii kadenpoit

Pabouas nporpamma onobpena Ha 20 /20 yueOHBIH roaa
ITpoTtokoi 3acenanus kadeaprr Ne 0T roja
3asenyroiuit kadeapoit

PaGouast mporpamma ogobpena Ha 20 /20 yueOHEIHA roga
IMpoTokon 3acenanus Kadenpsr Ne oT roja

3asenyroinuii kKadeapo




JIMCT NEPEYTBEPKAEHHWS
PABOYEN TPOI'PAMMBI JIMCITATIIAHBI

PaGouas mporpamma oj100peHa Ha A2 2043  yueOHBIH Iox
ITpotoxon 3acenanus kaexpet No 7 ot .06l toma

3apenyronuii kKadeapoi C//K/?W f”
PaGouas nporpamMma 0100peHa Ha y4eOHBIi o
[IpoTokos 3acefanus Kadeapel Ne oT rojaa
3apeayronmit kKadeapoi

PaBouas mporpamMma 0100peHa Ha y4eOHBbIH 10
[IpoTokos 3acenanus Kadempsr Ne oT roaa
3apeayroinuit kapeapoi

PaBouas mporpamMma o100peHa Ha yu4eOHBIH IO
IIpoTokou 3aceanus Kapenpol Ne oT rojaa

3aBeayroLIHi Kapenpoi
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