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2. MECTO AUCHUILINHEL B CTPYKTYPE OIlOIT BO
Hucuunnuna «Maremarukay oo

CHTCA K 6a30B0if yacry y4ebHoro nana.
[pepexsuzure AUCLMIUIHHEL IIKO

JIBHBIN KypC MaTeMaTyky,
3. IJTAHUPYEMBIE PE3VJIbTATHI OBYYEHHSA 11O AUCITATLIINHE

IInanupyemeie PE3yIETATEI

obyuenus mo AWCLUIIAHE, COOTHECEHHEIE ¢ TMIIAHUPYEMBIMH pe-
3YJIbTaTaMu OCROEHHs OI1OI1

Ypoeens [Tnanupyemere Pe3ynbTaTh! 06yyeHus o muc-

% OCBOCHHs TUIHHE, XapaKTepusylomue stansr dho MH-

Kon dopmupyemnix KOMIIETeHI1ii o s w opmin
KOMICTEH- | poBaHHs KoMmeTeHLmi (mokasareny ocoenus

15074
Yactuunoe

KOMIIeTeHLIHK
3HaTh: HaydHele noaxogml k
MHOTr006pasus, CTPYKTYDPEI ¥ 001
HCHHA SMIUPHYECKHX U TEOpET
HHUH, MeToxsl JIMYHOCTHOrO ¥
HabHOTO pa3BuTHs.
Ymers ucnonssosars, ¥ HapaiuBath TBOpYe-
CKHH IIOTCHIIHA), NpUMeHSTE NOJIyYeHHEIe

OK-3. Cnoco6uocrs HCIIOJIB30BaHHs
OCHOB 3KOHOMHYECKMX 3HAHMI B pas-
THYHEIX cepax neATensHOCTH

BBIABIICHUIO
acTH npume-
WYECKUX 3Ha-

npogeccuo-

IIK-6. Bnanenue HaBBIKaMH KOJIHye-
CTBEHHOT'0 ¥ Ka4eCTBEHHOIO aHajauza

IIpH OLEHKE COCTOSHUS 9KOHOMHYECKO},
COLMANEHOM , TIONMTHYECKO cpensl, ne-
ATENBHOCTH OPraHoB rOCyJapCTBEHHOIM
Biactu Poccwuiickoif Denepanun, opra-
HOB roCy1apcTBeHHOI BacTy cybbekToB
Poccuiickoii Depepanyu, opranop mecrt-
HOro camoympaBieHwus, rocyiapcTBeH-
HBIX ¥ MYHULIMIIAIbHEIX TIPEANIPHATHIH |
YUPEKICHHM, MOTUTHYECKHK MIapTUH,
oﬁmeCTneHHo-nommrqecxnx, KOoMMep-
HECKHMX M HEKOMMEPYECKHMX OpraHusa-
LM

SHaHWI ¥ ymeHMs B mpouecce peanusanun
chopMupoBanHEIX LEHHOCTEI.

Baaners: Mmeromuxoi Pa3BUTHS TBOpYecKkux
CrocoGHOCTEH, HaBEIKamMu CHCTEMaTHYecKoro
NONy4eHns HOBOM uHpOpMamuy u CBOEBpe-
MEHHOH peanm3anmu TIONlyYE€HHBIX pesynbTa-
TOB HAYYHBIX HCCJIEJOBAHMU.




4.

Tpynoemkocrs AUCUMNIMHEI

Haumenosanue Tey
WM pasnenos/renm
JUCHHNTHHE]

AHanuTuueckas reo-
METPUSA U JIUHelHay

Heuncnenme GyHkimit
OJIHOHW nepeMeHHoi

OBBLEM U CTPYKTYPA ANCUHMIIHHB]

COCTaBIseT § 3aueThpix €1MHuUL, 288 yaca.

Buner yue6roi paboTkl,
BKJIIOYas camocTosTey-

Hepnena cemecTpa

[pakruy.
3aHATUS

Ob6bem
yuebHoii

HYI0 paboty crynenTos u paboTei
Tpynoemkocts (B yacax) |c npume
HEHHeM

MHTEpakK-
THUBHBIX

METOJI0B
(B yacax

TPOJIs

®opma  nipo-
MEXYTOYHOI
arTecranuu

Dopmbl  Te-
KYLIero kom-
ycne-
BaemMocTu

PK 1

4| lpumenenne andde- L 11,12 ] 20 1/50
PEHLMANILHOTO Hcyyic-
ICHUS 1717 ucenenopa-
HUS DYHKUMH U o-
CTpOeHHUs rpadukor
5 I 13-18 1 20 1/50 PK-3
Heonpenenenneiii yy-
Terpan
L T O N I O e
I' | Onpesenennom HHTe- 2 1-4 2 2 30 2750 PK-1
'pan
2 2 5,6 1 I 40 1/50 PK 2
DyHKLMHM HeckonmbKux
MePEMEHHBIX
3| Pagpl 2 | 7=10 1 I 30 1/50
4 OO6bIKHOBEHHBIE - 2 11-18 2 4 39 2750 PK-3
(bepeHuManbHbIE U pas-
HOCTHBIE YpaBHEeHuUs 57
HUrtoro 3a 2-ji ceMectp 6 8 139 36/50 | Dksamen (27)
2/50 3aver,
Beero no ancuunnune 12 141235 [ 72 Saavien (27)




Copnepxauue JIEKUHOHHbIX 3aHATHIi o AHCHHNHHe

1 cemectp

Oitrnepa, Ioxasarensyas hopma 3ammcy KOMIIIEKCHOrO ypca, Kopuu u3 KOMILIeKCHEIX ypnces.
1.3. Bexrops, Jluneiinpie onepanuu Hap BEKTOpamu. Hanpasnsomye KOCHHYCEI B mimna

1.13. VpaBrenus TJIOCKOCTH ¥ mpsimoit B HpAMOYTO/IbHOM cHeTeme KoOpauHar. Yenosus ma-
paniensHocTH 1 TEPNCHANKY TspHOCTH. Vg MEXIY IBYMS MIOCKOCTAMY, MEXIY NBYMS npsMEmuy,
MEXIy NpsAMO#t U mmockocTso, psmEre u mockocry g adunnoM TIPOCTpaHCTRe.

1.14. MosepxuocTu BTOpOro nopsaka. I'eometpuueckue CBOMCTBa 3THX NIoBepxHOCTEH, MHC-
Clie10Banue ux Gopmer METO/I0M ceyenwui,

1.15. Esknugono poctpaHcTso. Hepagencrsg Komu-Bynskorckoro, Oprorouansusiit Gasuc,
Ilpouecc OPTOroHanusanuu. Pasnosxenye BEKTOpa 10 OPTOroHamsHOMY Gazucy.

1.16. Co6creennsre 3HAY€HUA U COBCTBeHHEIE BEKTOPBI MaTpyL M uX cBojicTaa. Teopema o
Gasuce TPOCTpancTBa R” U3 cobeTReHMEX BEKTOPOB Matpuiiel. Co6eTpenmnpse BEKTOPhI CHMMeETpHye-
CKOH MaTpuirer.

Paszoen 2. BBEAEHHE B MATEMATHUYECKHI AHAJIHA3

2.1 MHoxecTsa. Onepanmu mag Muo)ecTBaMY. Yncnoseie MHOMecTBa. ['panu mHOMNKECTB.
Mmuoxectpa B R”. Brinyxiisie MuoxecTpa u ux CBOHCTBA. COOTBETCTBHE MHOMKECTR. CuetHEle u He-

CHCTHBIE MHOKeCTBA. OTHOMmEH!A. OTHOMEeHus TOXJIECTBA M YTIOPSAI0YEHHOCTH.
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2.2, Oynkyug, QyHKIMOHAEHOE OTHomenue. CooTetcTaye, Crioco6sr 3ananug. OcHoBHie
JIEMEHTapHBIe ByHKIpY, jix CBOHCTBA H rpaduxy,

3.2. IlpaBuna HaxX0kACHUA TPOU3BOAHOI, [poussognas CIOXHO# ¥ 06paTHOI GyHKIHH,
Muddepennposanme yHKIMi, 33820k HEABHO M napamerpuyecky.

3.3. IonsTre byHKIHY, Iupdeperuupyemoii p Touke. Tuddepennuar byHKUMH ¥ ero reo-
METpHYeCKuii cMbIc,

3.4. TIpousBogusie 1 Anddepentmamg BBICHIMX MOPSAAKOB.

3.5. Teopemsr Depma, Pons, Jlarpamsa, Komu, nx TipuMerenne. ITpasuno Jlomyrang.

3.6. MHorousen tdopmyna Teitnopa. Ilpencrarnenue byHximit exp(x), sin(x), cos(x), In(1+x),
(1+x)° o opmyae Teiinopa.

Paszoen 4. IIPUMEHEHUE ,I[H(D(I)EPEHI[PIAJIBHOFO HCYHUCIIEHUS] ISt HCCIETO-
BAHUSA OYHKIUA 1 HOCTPOEHHUS ux I'PA®UKOB

4.2. Uccnenosanue BRITYKIOCTH GyHKIMK. Touky neperuba.
4.3. Acummtors rpaguka QyHKiuy,
4.4. O6mas cxema HCCIen0Banua GyHKkuuy u T0CTpoenns ee rpaguxa.
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5.2. Mertons HHTETpUpOBaHus. 3amena TICPEMEHHOH, MHTErpUpoBanKe 1o dactam. Murerpupo-
BAHHE palMOHALHEIX BBIDAXKEHUH, TPUTOHOMETpUYeCKHx byHxouii, HEKOTOPBIX HppauMoHanpHEx

2 cemecmp

Pazoen 6. ONIPEAEJIEHHBII HUHTEI'PAJI

JIOB.
6.3. 3amena TIEPEMEHHO B onpeeneHHOM UHTErpaie, HHTErpUpOBaHKe Mo 4acTAM.

7.1. OyHKIMYE HeckomBKIX TiepeMeHHbIX. O6macTs onpeaenenus. Ipenen pyrxuun. Hernpe-
PBIBHOCTE.

7.2. YactHrie NpousBoankIe. [TomHkI I deperuuan, ero PCOMETpuYecKuit cMeich, cpssp o

Pazoen 8. PSIIBI

8.1. Ioustre uncoBOrO PAlia U €ro cXoauMocTH. Kputepnit Komu CXOIUMOCTH YMCIOBOrO
pana. Heo6xomumoe yciosne CXomumoctr. CBolicTBa cxomsmuxcs psIoB.

8.2. Ipusuaku cxommmocty PAIOB: obmwmii npuskax, npusmak CPaBHEHHs, npusHak Komw,
pusHak [lanamGepa, MHTETpaNbHEINA npusHak Koy,

8.3. IonsTHe 3HAKOIEPEMEHHOr0 psa, abComoTHO CXOnAIerocs pana, yciosHo CXOg1IIerocs
pana. Teopema Jlupuxire. Teopema Pumana.

8.4. ITonstue 3Hakovepeyromerocs psza. Ipusnak Jleit6umna,

8.5. Tonstre bynKkuHOHATEHOO pafa. O6macts cxomumocTy. Kpurepuii Komu PaBHOMepHOIH
cxoaumoctw. IIpusnak Beiiepinrpacca.

8.6. Croiicta PaBHOMEDPHO CXOAAWMXCS psijIoB.

8.7. Creneunpie psansl. Teopema AGens. Panuyc cxomumoctu Crocobbl ero onpenenenus.
CaolicTsa crenenupix j2L:91(0):

8.8. UnTerpuposanue u b depennmposanye crenenmyx PsIOB.

8.9. Psaet Teitnopa u Maxknopena. ITpumenenne PAZIOB K NPUOIMIKEHHBIM BEIYKCIICHUSIM.



MMHCTBEHHOCTH pemenus (6e3 Al0Ka3aTeNbCTRa). Hurerpansuas
KpuBas. Hayanpypre YCloBus. 3agaya Komn. Oco6pe TOYKH. T'eomerpuyeckuis CMBICT ypaBHEHHs
TEpBOro nopsaka. Drementy; KaYeCTBEHHOTO aHaH3g.

POAHBIE ¥ HEOTHOPOAHEIE.

9.3. Auddepennmansurie YPABHEHUA BTOPOro mopsxa. OcHoBHEIe mOHATHS, Teopema Komm o
CYWMECTBOBAHHY U eAMHCTBEHHOCTY pemenus (6es AOKa3atenbeTsa). 3anaua Kompy, YpaBuenus, no-
MyCKaroLiye NoHmKenne NOpsiaKa.

94, Auddepenmanshie YPaBHEHHS BTOPOro nopsika, Jlunelinkre YPaBHEHHUSA, ONHOPOIHEIE U
HEOJIHOpO/IHEIE,

€HTamu. Kpaesas 3ajaya.
9.6. luddepenumansure YPABHCHHS BBICUIHX MOPAIKOB, Cucrema YPaBHEHUH TIepBOro nopsiz-
ka. Hopmankhas $opma. Teopema Komy. 3anava Komu u KpaeBas sanava nis ypasuenus n-ro nopsii-

ka. JluHelHEle ypaBrerms 7-ro Nopaaka. Jlunelinsie ypasuenus n-ro NOpsiZIKa ¢ NOCTOSTHHBIMY K03¢)-
GuimenTamy,

Gopmar 3anucy KOMIIJIEKCHOTrO yKcia, ®opmya Jiinepa. INokasarenpHas (opMma sanmcy KOMILIIEKCHO-
I'o uncna. Kopru u3 koMmmekcyrx qucen. Bekropel JTuneiinge OIepalKy Haj BeKTOpamu. Ckansp-
HOE Npou3BesieHre BekTOPOB U ero CBOHCTBA. [lnuHa BekTOpa U YTOJl MEXy AByMs BeKTOpamu. |.5.
Cucrema Bexropos. Pasnoxenne sextopa o crcreme BEKTOPOB.

Tema 1.2. Marpuupi. Heiictaus ¢ Matpuuamy. OGparnas matpuua. Panr MaTpuiel. Onpepe-
Jmrenn. CpolicTBa onpeemnre eii. Anrebpanyeckue AOMOJIHEHHS. U MUHOPEL Bhruucenne onpeje-
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MEKAY JBYMS NpAMBIMH, mexay OPAMOM U TLIOCKOCTBIO. Ipsamele u mnockocty adpduaroM npo-

Paszoen 2. Beenenue p MaTeMaTHYeCKHH aHa/ns,

Pemenne 3a/1a4 110 TeMam.

Tema 2.1. QyHKIHS. DYHKLHOHABHOE OTHOIIEeHKe. CooTBeTCTRHE, Cnoco6sr 3ananus. Oc-
HOBHBIE d/IEMeHTapHbIe bynkumy, ux coiictra U rpadukw. Yucnossre nociienoBaTensHOCTH,
Ipenen uucnooii TocnenosarensHocTH. Beckoneymo Mailele M GeckoHeyHo Gonbmue BEIIMYHHEI,
CgoiicTBa CXOMALIMXCA MOC/EA0BATENBHOCTE}, Anre6panyeckue KOMITO3MIMH YHCIOBRIX moCe-
HAOBATENBHOCTEH 1 Hx npenensl. Komnosumuu ¢ HEOIIpe Ie/IEHHOCThIQ, IIpusHaku CYLIECTBOBAHUS Npe-

Gynxumit. Tung PaspeiBoB. CgoiicTa byHKuMiL, HENPEPLIBHBIX Ha oTpeske: OrpaHUYEeHHOCTS, CyIne-

Paszoen 3. Audpdepennnansnoe HCHHCAeHHe byHKUMI 0ROl nepeMeHHo}.

Pemenve 3anay 1o TEMam,

Tema 3.1. Ipoussognas GyHKIMY, e FCOMETPHYECKHIf CMBICK M CMBICH B NPUKNaAHEIX 3ajauyax
(cxopocTs, IVIOTHOCTS). DiacTHYHOCTE byHKIMY. IpaBuna naxosxnenus MIPOM3BOHOA.

Tema 3.2. poussonnas CHIOXKHOH 1 06paTHOH (yHKimy, Muddepentmposanue GyHkumi, 3a-
A@HHBIX HESBHO M NapaMeTpHUecK.

Tema 3.3. Moustue QyHKIHH, nuddeperuupyemoi TouKe. Jludpdepenuman byHKIMY ¥ ero
FEOMeTpuYeckuit cMeIC), IpomsBonbie u b depeHuMans Bricmx NOPSKOB,

Tema 3.4. Teopemu ®@epma, Ponst, Jlarpama, Kowm, ux npumenenme. Hpasuno Jlonurans,
Muorounen u $opmyna Teitnopa. Ipencraenenne dynximit exp(x), sin(x), cos(x), In(1+x), (1+x)° no
hopmymne Teiinopa.

Paszoen 4. Tipumenenne Auddepenunansaoro HCHHCICHUS 115 HCeC/IeN0BaHus byHKumii

H TOCTPOEHHS HX rpaduKoB.

Pemenne 3anay o remam,

Tema 4.1. Yenosus MOHOTOHHOCTH (DYHKIIUH. OKCTpeMyMEI ynKmn, Heo6xomIMoOe YCIIOBHE.
Hocratounsie yenosus.

Tema 4.2. Orsickanue HauObOJIBIIEro ¥ HaKMeHbIIero 3Ha4YeHuH GyHKum, auddepenumnpyemois
Ha OTpeske.

Tema 4.4. Mccnenonanme BBINYKIOCTH BYHKIHH,

Tema 4.5. Toukn neperuba. AcUMITOTE! rpaduka ¢ynkimy. O6was cxema mccnenosanus
byHKuyy 1 NOCTpoeHus ee rpaduka. Vpasuenue KacaTenbHoO! u HopManu K MmIoCKoj KpPHUBO# B J1aH-
HOM TOYKe.

Pasoen 5. Heonpenenenugrii HHTerpaJ.



Pemenne 3anay no temay,

Tema 5.1, llepBoo6pazuag GyHkuys. Heonpe nenenngit MHTETpa U ero cBoiicTra.

Tema 5.2. Tabnuna UHTErpajos.

Tema 5.3. Metons HHTErpUpOBaHus. 3amena TIEpEMEHHOH, MHTETDUPOBaHHKE [0 yacTsy.

2 cemecmp

Pasoen 6. Onpenenennniii HHTerpa

Pemenne 3anay o TEMaM.

Tema 6.1, 3aznayn, IIPUBOJIINKE K TOHATHIO OMpeesIeHHoro HHTerpaa. Onpenenennsiit unre-
T'pai, ero reomerpuyeckuis CMBICII ¥ CBOMCTRA.

Tema 6.2, ®opmyna HLIOTOHa-JIeFIGHHua, €C NpHMeHeHue s BBITHCIIEHHS OTIpeneNieHHEX
MHTerpanos. 3ameHa nepemennoii g OTIpENIeNeHHOM HHTerpare, HHTCTPHPOBAHKE 110 YacTsM.

Tema 6.3. Tpunoxenus OTpPe/IeNICHHBIX MHTerpajios, Heco6cTrennnie MHTeTpankl. WHrerpy-
POBaHHE HeorpaHWYeHHEIX byHkumit u no beckoHeunomy fpomexyTky. Heco6eraennyie MHTErpaIbl
OT MNOJIOKUTENBHBIX (yHKIWMi, lpwusnaku cpasrenus,

Tema 6.4. JTpoiinoit TPOHHON WMHTerpansl, ux CBOHCTBA. Belunicienue KPaTHBIX MHTerpaos
TIOBTOPHEIM HHTETpUPOBaHHeM.

Pazoen 7 DOyHKkIuH HECKOJIBKHX NepeMeHHLIX

Pemenue 3anay no TEMaM.

Tema 7.1. ®yuxmumy HECKONBKKX nepeMeHHbIX. O6nacTp onpenenenus. Ipenen dyuxmmn, He-
NIpepeIBHOCTE. YacTHire Npou3BoaHEIe. [TonuErii muddepenuua, ero TEOMETpUYECKHUit CMBICT, CBS3E ¢
HaCTHBIMH IPOU3BOHEIMH, TIPHMEHEHHE B MPUOIMIKEHHEX BBIYMCIIEHHAX. HactHele mpomssos-
HBIC M MOMHEle Muddepenmas BBICIIAX mopsiakoB. HesasucumocTy CMCIIAHHBIX NMPOU3BOAHEIX OT
Tiopsinka nudeperumposanms,

Tema 7.2. SKCTpemMyMEl (yHKIK HECKOJNIBKUX TepeMeHHEbIX. Heob6xomumoe YCJIOBHE 5KcTpe-
MyMa. Hawubonpmee u HaUMEHbIIEe 3HAYeHMs (yHkiuu p OTPaHHYEHHOH 3aMKHYTOH o6macTy.

VYcnoeHerii IKCTpeMyM. Metoa MHOXwuTe el Jlarpanka. Ipumeprr npumenenmis TIpY TIOHCKe
ONTHMAJIbHEIX peLIeHH .

Paszoen 8. Pann



10

Pazoen 9. OO6bixHOBeHALIE Audepenunansupie y PAa3HOCTHLIE YpaBHenus
Pemenue 3anay o TEMaM.

Tema 9.1, Auddepentmanpuge YPaBHEHHS nepBoro fopAzka. OCHOBHEIE MonsTug: onpenene-

HUA, fonyckaromue noumxkenye HOpsi KA.
Tema 9.4, Anddepennnanpure YPaBHEHHS BTOpOro nopsaxa. JInueiinge YPaBHEHMsl, oxHO-
POZHBIE U HEOgHOPO AHEIE.

Topsiaka. Jlunelinbie ypasrenns n-ro nopsijka. Jlunetinsie ypasrenus 7-ro NOpsAaKa ¢ HOCTOSTHHBIMK
KO3 dumerTamy,

5. OBPA3OBATEJ/ILHEIE TEXHOJIOTUH

B npenonasauyy AUCLHINUHEL «MaTtemaruiay HCIIONIE3YIOTCS pasHOoGpasHEre obpazoarens-
HBI€ TEXHOJIOTUM Kak TPa/MLIOHHEIE, TaK M C MpUMeHeHMey AKTHBHBIX M HHTEPAKTMBHEIX METO/IOR

AKTHBHEIE 1 MHTCPAKTUBHEIE METO 151 o0y4enus:
® HHTEPaKTUBHEIE JeKI[HK (mo Bcem TEMam).

Texymuii KOHTpoJIb yeneBaemocTy
1 cemectp
Bonpocer gus PeHTHHI-KOHT Ol

PeiiTnHr-lconTponb 1



L. Chopmymupyiire OTpeNeseHre MOHATHS “CrcTema KOOpIMHAT” Ha mpamoii, Ha IJI0CKOCTH, B
TNPOCTpaHCTRe.

2. Y10 HasbiBaeTcy Gasmcom crcTempr KoopauHar Ha npamoii, ga TlIockocTy, B npoctpancTre?
3. Yto HaskiBaeTcy BEKTOpOM?

4. Kak 3agats BCKTOp, onpenenuts ero ATHHY, Hampapiedue y TIPOCKIMHK B AeKapToBOif npsaMo-

6. anumure dopMy.1y pasioxennus BEKTOpa Ha coctasnsmomue g ACKAPTOBOM NPAMOYroNBHO} cH-
CT€ME KOOpAHHAT Ha [LI0CKOCTH, B IpocTpaHcTRe,

7. Uto HaspiBaetcs Pamycom-Bexropom?

15. Kakoss crioco6; Sa/laHuA MIOCKOCTH, 3anUInyTe PasnuiHbIe hopMEI ypasHeHus IUIOCKOCTH
B IIpocTpaHcTRe.

16. Kakue BEKTOPEI Ha3LIBAKOTCH KOJITHHEeapHEIMY, KOMITaHapHEIMU?

17. Yro HasbiBaeTcs MaTpHIeit?

18. Yro HasriBaercy ONpeAeUTeIeM MaTPHLL?

19. Kax BEMucant Onpenenurens 2-ro, 3-ro u n-ro NOpAZIKa METOAOM pasnokeHus o a1e-
MEHTaM Mobo# CTPOKHU 1 Mmo6oro cTonbua?

20. Yro masmisaercy BEKTODHBIM IPOM3BeeHHEM ABYX BEKTOPOB; BEKTOpHOE NIpOU3BeieHHe —
9TO YHCJIO WK BEKTOp?

21. 3anumure $opmyny BekTOpHOIO TMPOU3BEACHHA Yepe3 KoOpAMHATE] TIePEMHOXKAEMBIX Bek-
TOPOB.

22. Kak onpeznemnurs IIOMANE TPEYroNbHUKA ¢ TIOMOTIEHO BEKTOPHOIO
TIPOM3BE/ICHHA, KAKOBEI JOKHBI GbITE HCXO/IHBIE NaHHEIEe?

TPEX BEKTOPOB?
29. 3anummure ypasuenue TIIOCKOCTH, NMPOXOAsIeH Yepes TpH 3a1aHHEe TOYKH; B UeM COCTOMT
CMBICI KOO PULUHEHTOB 3TOTO ypaBHeHws?
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30. KakoBsI crioco6s; Sa/laHus IPAMOIA B MpocTpancTpe?
31. 3anumure YCIIOBHE KOJTHHeapHOCTH ABYX BEKTOpOB.
32. 3anumure KaHOHHYeCKHe ypaBHeHus NpAMOH B npocTpaHcTse.

Pel‘imﬂr-KOHTpo.ﬂb 2

8. 3anmummre cooTHOmEHKE MEXIY NIMHAMHK GoBIIO# U MaTof ToTyoce# simunca u paccrosauem
OT LeHTpa symwnca 1o dokyca.
9. 3anumure KaHOHHYECKOe ypaBHEHME 5THica.

10. Kak mo BUNY YpPaBHEHHUs 3JIIMIica YCTaHOBUTE KOOPAMHATHI ero UCHTpa U [uHEI 60BIIO 1
MaJioii nmostyoceii?

paccrosnueM ot neHTpa runep6osl 10 okyca.
14. 3anumure KaHOHHYeCKoe ypaBHeHue runepOoJIkL.

15. Kak no BULLY ypaBHeHMs THnep6os YCTaHOBHTBE KOOPAMHATEI & HUEHTpa U NIUHEI AeiicTBU-
TeNBEHOH M MHUMO Moutyocei?

16. 3anuimure YPaBHCHHE aCUMNTOT rUNepGOoTL.

17. Yro HassiBaeTcy napabooii, B yeM coctout OCHOBHO€ CBOKCTBO napa6oasr?

18. Kaxas Touka niockocry Ha3BIBACTCA (hOKyCOM mapaGoisr?

19. Yro HasmBaercs AUPEKTPUCOH Mapabokl, 3amuimuTe YPaBHEHHE TUPEKTPHCEL.

20. 3anumuTe KaHOHHYeCKOe YPaBHEHHE napaboJrkL.

21. Kak no BUlYy ypaBHEHHs mapabojiel YCTaHOBUTE KOOpPAUHATEI BCPIIKHEI MapaboJisl u 11010%e-



13
Pefitunr-xonrpoas 3

1. Yto HazmiBaeTcs apunHOH, WK obmei MEKapTOBOM, CHCTEMOL] KOOpAMHAT B TPEXMEPHOM Npo-
CTpaHcTBe?

2. Yro HasbIBaeTcs b6asucom addunnoi CHCTEMEI KOOpAMHAT?

3. Uto HaskIBaeTcs KOOPAMHATHOM IJIOCKOCTBIO?

4. Kakyro npobneMy noseonser PCIIATE cucTeMa KoopauHat?

5. Yro HaseBaercy adGHHHBIME KOOp IMHATAMMY TOYKH NPOCTpaHCcTBA?

6. Kaxk, WICTOJIB3Ys IMHEHHBIe oneparuu Hall BEKTOpaMH, pa3ioxuTs PaZnyC-BEKTOpP MPOH3BONLHOIM
TOKH NPOCTPaHCTBA Ha COCTABIAIOMME Mo KOOpIHHATHEIM oCsiM?

7. Yto HaspIBaeTCH ACKapTOBOH KOCOYTOJIBHOM cHCTeMOi] KoopauHat?

- B Kakom ciyuae addunHas cucrema KOOpMHAT CTaHOBHTCH TpAMOYTONILHOM OpTOHOPMHpOBaH-

HO# cucTeMoii KOopauHaT?

9. 3ammmure ycnosue, fIPM KOTOPOM Ha Tpex BeKkTOpax, kak Ha CTOpOHaX, MOXHO IMOCTPOUTH na-
pannenenunen,

10. 3amummure YCIIOBHE, DU KOTOPOM TpH BEKTOpa 00pasyioT 6asuc crucTeMe KOOp/IHHAT.

Bonpoce! u 3agaun x CPC

Marpuus. Jleiictens Hall Matpuuamu. OGparHas Matpuna. Panr marpuig:. Onpenenurenn.
Caoiictsa onpeenure ei.

Pa3zpen 2.

OyHKn. OCHOBHEIE SNIEMEHTapHBIe QYHKLMH, MX CROMCTBA W rpadguku. Cpoiictpa byHKUMI
HETIPEPLIBHEIX Ha OTpe3Ke.

Pazpen 3.

IlpowsBoanas Gynxmy ee TCOMETpUYecKuii u (usuueckuii cmpics. Tpoussognas cymmei, npo-
HM3BE/ICHUS U yacTHOTo. Ee reomerpuyeckuii CMBICIT M CMBIC B IPHKIIaJHEIX 3a7a4ax.

Ynpaxuenue 1

1-10. Tanet BEPIIHHEL 4 (x,, Yi>2,)s A2 (3, Vas Z,), A3 (%3, V3> Z3),
e (X5 W00, HPaMUJIBL.
Haiiru:
1) nmuny pe6pa A145;
2) yrom mexmy pedpamu 414, u A1 A,
3) ypaBHeHwue rpanu 4,4, A3 v ee wiomas;
4) ypaBHeHus BBICOTEI, ONYUIEHHOH U3 BCPIIMHbI A4 HA IPpaHk A145 As.
1.4:(3,2,1), Az (1,32, 43(2,0,-1), A4(4,-2,3).
2.4 (2,-1,8), 4> (3,4,4), A3(2,-1,2), A4(6,1,6).



3.4, (8,5,0),

4.4, (0,1,-1),
3. AI (312'3_'3)3
6.4 (0,6,-1),
7.41(2-3,2),
8. 41 (6,-2,0),
9. 4, (1,4,-2),
10. 4; (1,8,2),

11-20. CocraButy,
YCIOBHE:

11. Cymma KBaZpaToB paccrosuuii
12. Cymma KBaJIpaToB paccrosyuii
13. Cymma KBaZpaToB paccrosuuii
14. Ksanpar paccrosmusg A0 TOYKH

AZ ('_377:‘_'5)3 AS(_4;1;3)3

42 (3,-4,4),
42 (3,-1,1),
4 (3,-8,2),
4 (0,5,4),

4> (6,2,-1),
4> (-3,0,3),
A3 (4,-1,2),

15. Cymma paccrosumi J10 Toyek

16. Kazpar paccrosnug A0 TOYK
17. Cymma KBaJpaToB paccros

x-4=0, X—=2=0, paBHa 20.

18. Pacctosnue no Touku 4(0;3) paBHo
19. Pasnocts paccrosuy
20. Paccrosnue 10 Toyk

noM Kpawmepa.
2. a(7;3,0),

b (4;1;1),

22. @ (2;0;3), 5 (-9;2;10),
23. a(1;2;2), 5 (5:-2;-7),

24, a(=2:3;1),

b (2;6;7),

25. a(1;3;1), b (1;-8;2),

26. a(2;5;-1),
27 a (—1;4;3),

b (-1;2;-6),
b (5;0;1),

28. @(3:3;2), b (1;2;3),

29. @(-2-1;1),

b (2;3;0),

30. @(L;5;1), b (-2;5:4),

1 A(2;0)
HHI 10

# 110 Touek A(0

43(6,-1,3),
A3(032"2),
A3(4,—1,U),
A5(5,6,1),

A45(2,-1,4),
A45(8,0,1),

43(-1,5,3),
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44(-2,1-4),
44(5.2,-1).
A4(4,-2,3).
44(2,1,4).
A4(-2,1,3).
As(-2,7,4).
Ay(1,-4.0).
44(3,3,-3).

Ynpaxnenue 2

A0 ToYek A(3;
A(03),

YPAaBHEHHE MHOXecTRa TOYEK, M1 KaKaolh u3 KOTOpRIX BEIMONMHsETCY crenyromee

Ao Todek A(1;1) u B(-3;3) pasua 20.

A0 Todex A(3;-3), B(1;1) u C (~1;1) paBna 28.

-3), B(-1;1), C (-1 ;0) u D(2;-4) pagna 58.

Ha 3 6onbme KBa/pata paccTosHus 1o ocy abercc.

A(6;0) u 0(0;0) paBna 10.

Ha 16 Gonbmre KBazipaTta paccTosuus 1o ocy KOOpIMHAT.
CTOPOH TpAMOYrosHuKa, 0bpa3soBanHOro OpAMBIMH x = (),

PaccTosumo 10 ocu aberuce,
:10) m 0(0,0) paBHa 8.
1 A(2;0) paBHo PaccTosumo 10 ocu opaunar,

Ynpaxuenue 3

¢ (-7;1;12), d (-11;8;5).
¢ (-4;2;10), d (~1;-2;-10).
¢ (0;5;-1), d (-2;6;-6).

¢ (4;-1,0), d (6:-3;-5).
€(0;:-5:3), d (3:-8:2).

¢ (-2;1;1), d (-11;-5;-1),

¢ (-1;4;4), d (-7;8;7).
¢(1-1;4), d (4;-1;7).

¢ (—4;2:3), d (-10;-9;3).
¢(3;-1;2), d (4;19;9).
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Bomnpocki k 3ayery

1. Matpuug!. Meitcraug HaJ MaTpunamu,
2. Onpenenureny. CroiicTaa onpenenureneii.

3. ObpatHas MaTpuna,

4. PaHr Matpuig,

5. CHCTeMBI uHel L YPaBHEeHHH,

6. Teopema Kponekepa-Kanemmy.

7. ®opmyer Kpamepa. Meron I' aycca.

8. BexTopsl. JIuneiinge Oli€paLmu Hax BekTopamuy.

9. Ipoekius BEKTOpa Ha ock. Pasnoxenue BEKTOpa 110 0pTaM koopauHaTHEX OCEH.
10. Monxyns BeKTOpa. Hanpasnstomye KOCHHYCEI.

11, Ileiictaus nay BEKTOpamu, 3alaHHEIMY NIPOEKLUIMHU.

12. Cxanstproe TPOM3BENICHIE BEKTOPOR U ero CBO¥iCTRBa.

13. Bexroproe TIPOM3BENICHIE BEKTOPOB U ero CBOMCTBa.

20. Obparnas bynkums. Cnoxuas GyHKUp,

21, Hocneﬂona'reﬂbnocm. Yucnosas [I0ClIe10BATENRHOCTE,

22. Tpenen yncnosoi NIOCJICI0BATEILHOCTH.

23. Ipenen GyHKIHY B Touxke, OnsocropoHuue IIPEeJIeNEI.

24. BeckoneyHo 6onsmas byHKIHS. Beckoneyno mange byHKLHY.

28. Touku pasprisa GyHKUMH 1 nx Knaccuukanus,

29. IIpouseoguas byHKuMn. Ousnueckuit u T'€OMETPHYECKUI CMBICTT NPOM3BOAHOIA.
30. Cassp MEXIy HENPEePBIBHOCTEIO 1 AddepeHuupyemocTsio byHKIHM,

31. Ilpoussouas CYMMBI, Pa3HOCTH, IPOM3Be NS HHs 1 HaCTHOTO (hyHKIMiA.,
32. IpousBosnas CIIOXKHOM 1 06paTHOH byHKmii,

33. IlpousBousre OCHOBHBIX 3JIEMEHTapHBIX byHKIwMiA,

2 cemectp
Bonpocer qus PeHTHHI-KOHTpOIel

Per‘imnr—xomponb 1

1. 3anunmure JITOPUTM PEIICHHS CHCTEMBI IMHeHHEIX YPaBHeHu# meroziom laycea, HCIONB3ys 1Ba
JICMEHTapHEIX NPeoGpas’oBaHms CHCTeME: ACICHHE ypaBHEHUIT Ha Ko3¢duimentrr npy HEH3BECTHEIX
M BBIYHTaHUE ypaBHEHUH.

2. B kakux ciyyasx HaXoNUT mpuMeHeHue Metop laycca pewenns cucrems JMHEHHEIX ypaBHe-
HHK?
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3. YTo MBI moHMMaem MO/l SKBUBANICHTHEIMU CHCTEMaMH THHEHRHEIX YPaBHEHHI?

4. Kakue npeo6pazopanus CHCTEMBI TMHEHHBIX ypaBHEHHIH Ha3BIBAKOTCS SJIEMEHTapHEIMK?

5. K cucreme kakoro Bima umeer CBOGH LIENBIO NpUBENeHNE 3a1aHHOM CHCTEMBI JINHEHHEIX ypaB-
HeHUH MeTooM "aycca?

6.Kax pemraercs cucrema mueiinpx YPaBHEHHH TPEYroNbHOro Biza, TIOJTyYEHHAA U3 UCXOAHOM Me-
Toz10M ["aycca?

7. B 4em 3akimouaercs TIPOBEPKa MOJTYYEHHOTO PEIECHUS CHCTEME] JIUHEHHBIX YpaBHEHUIA?

8. Cymectsyer BO3MOXHOCTS, e€ciM "na”, To onmummTe €€, PELIEHHUS CHCTEMBI JTHHEHHEIX ypaB-
HeHu# Metozom Iaycca B KOMIIaKTHOM BHJIe 6€3 NepenucrBanms 0003HaYeHuit camux HEH3BECTHEBIX?

9. Kakue cuctems imneinmx YPaBHEHHH HA3LIBAIOTCS ONpeIENEHHBIMM, HEOTIPe eI HHBIMU

10. Kaxue cuctemsr nuueiingx YPaBHEHU Ha3bIBaIOTCY COBMECTHEIMH, HECOBMECTHBIMMU?

11. 3anummure Bug NPOTHBOPEYHBOrO ypaBHEHHS.

12. IosBonser m meron I'aycca o6Hapyxurs TIPOTHBOPEYHBOE ypaBHEHHE U CleJIaTE 3aKII0YEeHHE
O HECOBMECTHOCTH CHCTEMBI JIMHEHRHEIX YPaBHEHHH?

TooM XKopnana-TI'aycca?
17. Yro naseiBaercs Pa3pEIIEHHON CHUCTEMOH TMHEHHEIX YPaBHEHHIT?

Peiitunr-kourpoas 2

1. Chopmymupyiite OMpeneeHne NOHATUS "dyHKLu ",

2. 3anuuuTe onpefenenue noHsTUS "QynKims” B cumBomHYeCKOi Jioru4eckoi gopme.

3. Kaxue dopmsi 3amucy HCIIOJIE3YIOT 11t 0603RaueHus byHKImu?

4. Uro HaswiBaetcs o6nactaio OTpeleNeHus GyHKIMH, He3aBUCHMOM IEPEMEHHOMN (aprymenToM),
001acThIO 3HaYeHUI $yHKImm, 3aBHCHMOIH NIepeMEHHON?

5. B xakom cnyyae aPrYMEHT Ha3BIBAIOT MPOO6PA3OM, a 3HaueHHe Gynximu 06pazom?

6. 3anuure BEpakenue poodpasa yepes obpas.

7. Yto HaskiBaeTcs 00paTHO# (yHKuei?

8. Uro HazsiBaeTcs rpaguxom QyHKIHYU?

9. Ipuse qute [PUMEPE] QyHKIIMIA.

10. Yro HaswiBaeTcs ocHOBHBIMY SJIEMCHTAPHBIMH (QYHKLMIMH?

I'1. Yro naskiBaeTcs cynepnosunuent GyHxmmii?

12. Yro HaswiBaeTcs SJIEMEHTapHO¥ (yHKIHei?

13. Yro HaswiBaetcs koHeyHoj 1 OecKOHEYHo yaaseHHoi TOYKOH YHCIIOBOI 0CH?

14. Yro nasmBaercs OKPECTHOCTBIO KOHEYHOM 1 GeckoHeuHo YAANCHHOH TOUKH, KaK €& 0603HaYuTE
CHMBOJIHYECKH?

15. Yro HaswiBaetcs ynicnoroii bysximeit, yncnosoii NOCIe10BaTeNEHOCTERIO?

16. Yro nasmiBaercs OPeZIeIOM YHCIIOBOI TOC/IeI0BATENEHOCTH, KaK €ro 0603HAYUTE CHMBOJIYE-
cKu?

17. Yro HaskiBaercs beckoHe4HO Masoi uncoROi N0CIe10BaATENEHOCTEIO?

18. Cpopmynupyiire Onpenenenue npenena GpyHkium no ejfne (B TepMuHax mocrnenoBatensHo-
cTeid).

19. 3anmmmmre onpegenenne Tpenena gynkumu o Teiine B noruyeckoi CHMBOJIMYECKOI hopme.
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20. ITone3yscs Ofpelienenuem npenena GpyHKIuM mo [eftne, otBeTHTE Ha BOIIPOC: CYINECTBYET WiIH
HOT pefien 3ananHol pyukuum f (x) B TOUKE X, , €CIU CYINECTBYeT, TO HaliTH ero 3HAYEHHE:;
2
1) flaj= 2t =8 %=1 2) f(x)=dnl, x =0,
x—1 X
21. Copmymupyiite OfipenencHue npenena ¢ynkuuu no Komwu g obmem ciyyae (s TEPMHUHaX
OKpecTHOCTEi).
22, Cdopmynupyiire ONpeie/icHne KOHEYHOro Mpejena Gynximu mo Komy s KOHEYHOM Toyke (B
TepPMHHaX HepaBeHCTB)((& — & ) — onpejielsieHue).
23. 3anmumre onpenenenne npeaena gysxuuu no Komwu B nornueckoi
CHMBOJIMYECKOH (opMe.
24. Chopmynupyiite OTPEAIC/ICHHE KOHEYHOTO Npeziena GyHKIMH 10 Ko B 6eckoneuno yaAanes-
HOM TouKe (B TepMuHax HEpPaBEHCTR).
25. Cchopmynupyiire Ofpeziesienre GecKOHeYHOro npeaena dynkuun no Koy B KOHEYHOH Touke
(B TepMHrHax HEPaBEeHCTB).
26. ITone3ysce ONpelencHueM npesena GyHKuud mo Kommwm, mokazars CIIPAaBEJTUBOCTD BhIpajKe-
Huii:

1) llm(2x+3)=5, 2) Ilms—ir—lfz ; 3) Ilm(+ x]=oo
Xty X—3+m

TOYKE ClIeBa U CIipaBa.

28. SIBNAIOTCSA NH IKBMBATCHTHEMK OflpeleneHus npenena Gynkuuu mo eiine u o Kommn u pas-
JIM9Ha K LIenecoo6pasHoCTE ux NPUMEHEHM:?

29. Yro HaswiBaeTCs GeckoHeyHo boubimoii u Geckoreuno manois byHakume?

30. Ilpusenure npuMep 6ecKOHEYHO GOTBIION K beckoHeyHo Marioit dyHKIMH.

31. Copmymupyiire TCOPEMY CYIIECTBOBAHUS KOHEYHOrO Mpeena ¢yHKIHM B TOUKE.

32. Coopmynupyiire ocHoBHEIE TCOpeMEI 0 mpenenax, ucnonssyemeie ms HaXOXIEHHs TIpenena
byHKIHY.

33. 3anumure bopmynsr mByx 3aMe€4aTeNbHEIX TpeelioB.

34. Kaxue nokanesie crojicrsa bynximm B Touke HCCIIEYIOTCS € OMOIIBIO TIpegeia?

35. Kakue Bhipaxemms TIpY HAXOXACHUM Npesiena GyHKIUM He uMeroT CMBICJIa U Ha3BIBAIOTCS He-
OTIpEeIEHHEIMU ?

36. O6mBacHuTe MpocTelimue NPUEMBI PaCKPEITHS HEOTIpeIeNICHHOCTeH, HemoE3yeMBle TIPH HaXO0K-
ACHHH npenena QyHKimu,

37. Halizure npenensr:

3

6) lim Vad+x —+/4 - x

1) lim(2x® - 3x? + 25 1)

=0 x
2x ¢ 3% =3 . 1—cos3x
2) lim . 7) lim ,
) 2 3x% — 5% — %2 4.8 ) =0 x?
2 .
3) limX F=*¥—1 e 1, 8) limln——smx,
x=31 x._l =0 x
3 2 X
1) g2 A3 -3 9 um(—z—*i] .
e X" +2x+15 xoeix—-3
2x* +5x-3

5) 35{2 xZ -9

b}
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Peiitunr-conrpoas 3

- Copmynnpyiire TEOPEMBI O HENpPEPBIBHOCTH OCHORHO SJIEMEHTAPHON GyHKIHH U SJIEMEHTap-

HOM GYHKUMM B Kax 10 Touke 00J1aCTH onpesenenus.

4. Yro HaskiBaeTcs Toukol PaspeiBa QyHKIN?

5. Yo HasbiBaeTCs TOUKOi PaspeiBa 1-ro poaa, npuseure npumep.

6. YTo HaskiBaeTcs ckaukom byHkIAH B TouKe, NPUBENHTE MpHMep.

7. Uto HaskIRaeTCst Toukoif YCTPaHMMOTO pa3pEIBa, PUBEAUTE npHMep.

8. Yro HaskiBaeTCs Toukol Pa3speiBa 2-ro posa, npuseuTe npuMmep.

9. Yro HazpBaeTcs HESICMEHTapHON (QyHKLMel, ipuBeauTe npumMep.

Bonpocsi u ynpaxuenns ans CPC

Paznen 4.

OnpenenenHei MHTETpan KaK IpejieN WHTerpansHoi CyMMBI. OCHOBHEI® CBOMHCTBa OIpejieNieH-
HOro mnrerpana. Ilpouseognas MHTErpana 1o nepemMeHHOMy BEpxHeMy npeneny. ®opmyna HeroToua-
Jleii6umua. Brraucnenue OIpENEIeHHOro UHTerpana: MHTETPUPOBAHHE 110 YacCTAM M IOACTAHOBKOI.
IIpubmmkennoe Bruncrenye ONPEACICHHOrO MHTErpaa: bopmyist NpAMOYIOJIBHHUKOB, Tpaneunii u
Cumncona. HecoGerrennnie HHTErpansl. Ucnons3opanue moustis OTPEACNEHHOr0 MHTErpaia B 3Ko-
HOMHUKE.

YCII0BHEIE CXOIUMOCTH MaTeMaTHYECKHE: CPABHEHMS, HanamGepa, PaMKaneHbIi npusHak Komu, ug-
TerpaneHEIA npusHak Kommu. 3HaKonmepeMeHHbIe PAnEL. ABCoMOTHAA U ycnoBHAs CXOAMMOCTH. 3HaKO-
depenyrowmuecs psial. [pusnak Jleli6uuna.

@OyHKIMOHAIBHEIE panel. O6nacTe cxomuMocTy. [MousTre PaBHOMEPHOU CXOOUMOCTH. Teopema
cxomumocti Yebeimena. Teopema. Beiteprutpacca. CgoiicTpa PaBHOMEpHO cxoasmuxcs psagor. Cre-
NEHHEIE psifiel. Teopema A6ens. Pamuyc cxomumocti. OcHopuye CBOHCTBa CTeNEHHBIX psifioB. Pasjio-
KeHue GyHKUuii B cTeneHHke pansl. Pax Teiinopa u Maknopena. Ipumenenne CTENEHHEIX PANOB K
NPHOMKXCHHEIM BEIYUCTCHUSIM.

Pasgen 6.

OcHoBHEIEe mOHsTHS, Huddepentmansusie YPaBHEHUS ¢ pa3iensiomuMucs IepeMeHHbIMH. Ofi-
HOpOJHbIe M depentmanthbie ypasrenus fIepBoro nopsiaka. Jlunektsie muddepermmansuge ypaB-
HCHHUA epBoro nopsinka. Jubdepenunanpuse YPaBHCHMS, N0ITyCKAIOIIUE MOHMIKEHHE nopsaka. Jlu-
HeliHble nuddepeHumanbHbe YPaBHEHHUs BTOPOIO MOPSAKA ¢ NOCTOSHHEIMK Kosduumentamu. Uc-
ToJIb30BaHMe nuddepentmansuex ypasuenmii p 9KOHOMHMYECKON IMHaMuUKe.



31-40. Ipumenss merox l'aycca uckmouenus HEU3BECTHBIX,

Ynpaxuenue 1

Caenats nposepky naitnentoro pemenus.

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

3X, +4x, -3X, +x, =10,
2X, - 2x, + X, ~2x, =0.

Al

X, +X, —3X, +2x, = §
—2X, +3X, - X, +4x, =7,

33. 34,
3% —2x, +4x, - X, = -3, X, +4X, —2X, + X, =3,
SX; +6X, +2x, — x, =1. 3X, +2X, — X, +3x, = 6.
X, +5X, —3x, - 2x, =12, 2X, + X, +4x, — x, = -3
5 4X; +4x, + X, + X, = 2, 36 =X, +2%, -3x, +2x, =11,
3%, +2x, —4x, +5x, = 18, " 3X, = X, +2X, + X, = -2
X, +4X, + X, +6x, = —10. 5X; +3x, +6x, —2x, = -5.
X, +2X, —=5x, +3x, =1, 4X, +3X, +2x, — x, =18
= SxX, —9x, —5x, = -9, 98 3X, +2X, —3x, +2x, =15,
|8+ %+ x—x, =10, > X, +7X, —6X; +4x, =13
Xi+X— X, —2x, = -4, X; + X, +3X%;-3x, =5,
2X, +3X, + X, — X, = -4, 3X, —2%, + X, + X, = -8,
- 3X, + X, ~ X, + X, =27, P SX; + X, +2%, = —11,
C|Rgexan-ge-0 —X;+ X, — X+ X, =0,
X, +3X, +4x, +2x, =10. 2X, — X, +6X, —3x, =9,
Yupaxuenune 2
41-50. Haiitu:
3
. = . +1 : 2
41. a) lim 5 , 6) lim 2x 2 B) Ilmw.
=2 3x° +x+4 =1x" +8x+7 =4 V5-x-/x-3
. . 3x2+11x+10 . Vl+x—41-x
42.a) lim— > 6) lim————T = ) llm—— =
=o3x" +x+1 2 2x*+5x+2 =0 Sx
8x* —x*+2 x*+8 Jx-2
43.a) li 6) lim , lim ;
® Iggﬁx4~2x2+3’ )x~+—2x2—x—6 “ x4 3x2 —11x -4
4, L 1+x-4x° 6) lim x’+x-2 ) lim 4+x
.a ; 1 i B 3
0] 4 x? 4 8 1 x? 425 -3 tafl=6x-5

32,

X, +4X,+3X, —5x, =8
X, +6x, +5x, =13,

3X, + X, —x, =0,

2X, =3X, + X, + 2x, =10,

PELIUTE CHCTEMY JIMHEHHEIX YpaBHEHHiA,



. 4-3x—x?
45.a) lim

2
Fo4x” +3x—

2
L g

B) lim X 23
T 8
P 2x+1-x+4

. d—x+5x° . 4x% +13x+3 . 3—4/x+9
46.0) im———— 6 i — B) lim——— "~
x-—m2+x +x =3 x +x—-6 x=30 Ax 1=1
. 4xX° 4+ 4x—3 ) o Vx-1-
47. a) llm-%————-, 6) Ilm—;——g—, B) Iim*—x—l——%.
=Bt 344 *2x° —4x+4 25 x-§
. Tx*—~4x42 ) Vx+1-1
48, hm——————, 6) lim li 2
a)Jf->°°3—-2.7r+5.7r2 )HI X% B)xg{ll 2x
oo BT =y x?—2x Vx+8-3
49. a) hm—-———, 6) lim ; lim—— =
290 73?4 %~ =2x% 4y 44 & = 3x-3
; 4-Tx? e i
50. a) hm——————, 6) lim . li !
a0 3%% 4% 45 g 4-x? g "lj’]‘}\/x2+16—4
Ynpaxuenue 3
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51-60. 3agana bynKums y= f (x) . Haiitu Bce Toyky Pa3peiBa GyHKIMY, ecny ouy CYIIECTBYIOT.

[ocrpouts rpaguk Gyrkuuy.
1 1
—X, X <1, EX’ X<,
51. F(x) =< x?, 1<x<2 52. f(x)={x+1, 1<x<0(,
IX-2 x>2 1=x, 250
Xx=1 k<0 1+ 2x, X<~
28 Tix)=ax2 . 0<x<1, 54. f(x)=1x, =1=x=,
1-x, x>1. 2
—, X >1,
X
! 2}
X3, x<-1, = &)
55. f(x)=x+2 1<% <1, 56. f(x)={-x, -1£x<1,
2X, Xx>1, 2
—y R
X
2-3%, x=0 X*+1, x<(,
57. F(x)={-x+2 Dexwd 58. f(x)={1-2x, O<x<2
X, X>2, X-2 x>2
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=% %<1 X+1,  x<-1
59. f(x)=42x, 1<x<2 60. f(x) =4 x2 -1, ~1£x52
8-x2, x>2 2x, X:2

Bonpocer k IK3aMeHy

1. Komnnexcnpre gnca.

2. Heonpenenenusiii MHTerpan. OCHOBHEIE OHATHS M CBOMCTRA.

3. Metog HHTErPUPOBAHUS 1TOICTAHOBKOIL.

4. Meron Henocpencteennoro HHTErpUpOBaHMsI.

5. Metog MHTErpUpOBAHHUA 110 YaCTsM.

6. Paivonansueie Gyukimm.,

7. UHTerpupoBanue PalMOHANILHEIX Apobeit.

8. Unterpupoanue TPHrOHOMETPUYECKUX (hYHKI[HiA.

. Murerpuposanue HPPallMOHANIBHEIX (yHKIHIA,

10. Omnpenenennsiit MHTEIpan Kak MNpelen WHTerpaibHOM CYMMEI. T'eomerpuueckmit cMeich
ONpEAEICHHOrO HHTErpaia.

11. ®opmyna Hetotona — Jleiibnuna. Hurerpuposanme B CHMMETPUYHEIX Npefenax.

12. Hecoberpennnie UHTETrpabl.

13. Beruncnenue momapneii IJIOCKUX (uryp.

14. Beraucnenue pamnsr AYTH NJIOCKOH KPHBOIA,

15. Beruncienue momamm IIOBEPXHOCTH.

16. Beruncnenue o6bema Tera,

17. ®ynkuun neckonskux NEPEMEHHEIX.

18. Iuddpepennmanpurie YpaBHeHuUs. OCHOBHBIE MOHSATHS.

19. Ypasuenus ¢ Pa3CNAIOIMUMHCS NEPEMEHHBIMH.

20. OnHopoHEIe nupdepennratsHEe ypasrenns,

21. Jluneiiasie ypasuenus. YpaBHenue Beprymm.

22. YpaBHeHHS B MONHBIX nuddepennnanax.

23. Ypasuenus Jlarpamka u Knepo.

24. Vpasuenus, 1o MyCKaIoIMe MOHMKEHUE MOopsIKa.

25. Jluneiinsie A deperLmansHeie YPaBHEHMS BTOPOTO MOpsiIKa.

26. Uuterpuposanue AU depeHIMaNbHEIX ypaBHeHu i BTOPOrO NOpsiIKa.

27. VinTerpupoBaHue NTMHEHHEIX OOBIKHOBEHHBIX AupdepeHumansHex YPaBHEHHH BTOpOro mo-
PAJIKa C IOCTOAHHEIMHU KO3¢duIHEHTaMY.

28. Jluneiinsie HEOMHOpOHEIE MMbdepennnasHEle YPaBHEHH:A BTOPOTO IOpsKA.

29. JInneitHEle HeoHOPOAHEIE AubbepeHnuanbHEe ypasHe s BTOPOT0 MOpsiiKa CO CHeLHas-
HOH MpaBoif yacTsio.

30. YucnoBsie pspsl.

CamocrosTenshas pa6ora CTYICHTa COCTOUT B BEHINOJHEHWM 3amanuif THIIOBOIO pacyeTa,
0(OPMIIAEMOro OT/IENEHEIM OTYETOM 1 3alHIAEMOro CTyieHToM. MeTo queckue yKa3aHus U 3aaHus
MOXKHO HaMTH MO CCBIIKE: http://e.lib.vIsu.ru/bitstream/1 23456’?89/6570/1/00707.pdf.

DOHJT OLIEHOYHEIX CPEACTB U1 MPOBEICHUS ATTECTALIUK YPOBHS C(OPMUPOBAHHOCTH KOMIIe-
TeHIMH 00y4arommuxcs mno AWCUHMILTHHE OOPMIIAETCS OTACIbHEM JOKYMEHTOM.
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T YYEBHO-METO/MYECKOE | HHO®OPMAIIMOHHOE OBECNEYEHHE AUCHHATLIAHB]

7.1. KHHFOOGECHC‘IGHHDCTI:

Haumenosanne JIATEpaTypsl: aB- | T'ox usma- KHUT'OOBECITEYEHHOCTH ]
TOp, Ha3BaHue, BU U3/laHK, 13- Has Konuyectso sxsemmuspos | Hammame B SJIEKTPOHHO#
AATe/IbCTBO u3nanui B 6ubGIHOTEKE bubnnorexe Bal'y
Bil'Y B cootercTRum ¢
@I'oC BO
1 2 3 4
OcHoBHas JqUTepaTypa

1. Kparxuit kype Beicmeif mate- 2018 20 http://www.studentlibram
MaTUKH [I1eKTpoHHsI pecype] / 1u/book/ISBN978539402
banaus K.B. - M. : Hamkor u K. - 1039.html
512 c. - ISBN 978-5-394-02103-9.
2. Beiciast Matemaruika B BOIpO- 2016 20 http:fiwww.studentlibram
CaX ¥ OTBETax [IneKTpoHHbIi pe- ru/book/ISBN978539214
cypc] : yue6.mocobue / JI.B. 3726.html
Kpunkos, noa pea. B.A. Wisuma.
- M. : IIpocniext - 176 c. - ISBN
978-5-392-14372-6.
3. Beicmas matemaruka. Pyxo- 2018 20 http://www.studentlibrary

BOJCTBO K pemenuro 3amau. T. 1 Iu/book/ISBN978592211
[SnexTporHgtii pecypc] / Jlynry S001.htm]
K.H., Makapos E.B - M. : ®U3-
MATIJIUT - 216¢. - ISBN 978-5-
9221-1500-1.
Hononuurensuas JUTeparypa
1. Beicmas Matematuxa. Pyko- 2018 10 mp://www.studentlibraﬂ;
BOJICTBO K peleHuro 3agay. Y. 2. ru/book/ISBN978592210
[SnextponHstii pecypc] / Jlynry 7563.html
K. H., Makapor E. B. - M.
OU3MATIIUT - 384 c. - ISBN
978-5-9221-0756-3.
2. Belcmas matemaruka [Dnex- 2016 10 http://www.studentlibrary.
TPOHHBIH pecype] / C.H. Hopode- ru/book/ISBN978594666
€B. - M. : Mup u obpasoBaumue, - 6220.html]
592 ¢.: un. - (Tonusri KOHCHEKT
nexiyit). - ISBN  978-5-94666.-
622-0.
3. Bricmas wmaremaruka, Kpar- 2018 10 http://www studentlibrary.

KHH# Kypc [DneKTpoHHbi pecypc]:
yue6.nocobue / Jlakepuuk A.P. -
M. : Jloroc,- 528 ¢. - (Hogast ynu-
BEpCHTETCKass  Gubnmoreka). -
ISBN 978-5-98704-523-7.

ru/book/ISBN978598704
3237.html
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7.2, Iepuoguueckue H3JaHHA

1; Hssectns By3oB. Matemaruka
2. Matematuyeckoe MOJIETUPOBaHHeE,
3. Huddepenrmansupre YPaBHEHHS.
4. Yenexu maremaruueckux Hayk.
7.3, HuTepuer-pecypesi
1. O6pasoBatensHmiii MaTeMaTH4eckni caiit - http ://Www .exponenta.ru/
2. Matematnueckas SHLMKIIONe s - http://allmath.com/
3. O6pasoatensugie pecypcel — window.edu.ru/

IHCJICHHEIX MeTOZ0B (405-3).
Ilepeuens ucnonssyemoro HLUCH3MOHHOIO POTPAMMHOTO OBeCIICYeH s
1. Microsoft Excel
2. Maple
3. MATLAB
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Wy
F
Pabouyio NPOrpamMMy CocTaBuT npogeccop Manaeesa A A, / /Z/\— '
Ao amuc ),
Penensenr (npexncraBuTens paﬁom,na'rena): . L_/ ,_
3aM. IMpEKTOpa 110 paseuTHIo 000 «Banancy Kosxux A.B.
éﬁo;muca)

Iporpamma paccMoTpeHa u o,uof;yena Ha 3acenanmu kadeaper GAuI]
Hporoxon Ne /3~ or 45704000 roza
3aBeyrompuii Kaceapoii Bypkos B. p1 8

(moamucs)
CelaHuu yqeﬁno-me'romccxoﬁ KOMHcCHH
g




JUCT NEPEYTBEPXK/IEHUS
PABOYEM ITPOI'PAMMBI AUCTTMIIJINHBI

Pabowast nporpamma oz106pena na 2020-2021 yueburii rox
IIpotokon 3acenanus kapeapst Ne 7 ot 22042

3aBenyrommii kadbenpoii /
IYIOIIL ¢benp Ll

/

Paboyas nporpamma omxodpena na 2024 -2022 YYeOHBIH 1o

ITporokon 3acenamns kadempsr Ne /ot 3088209/

3asenyrommuit kadenpoii

—_—

PaGouyas nporpamma onobpena Ha y4eOHBI rox

IIporokon 3acenanns kadempsr Ne oT roza

3aseryromuit kadeapoit

Pabouas nporpamma oj106pena Ha yueOHBIA roj

ITpoTokoun 3acemamust Kadeaprr N oT ropa

3aseryromuii kadeapoi

Paboyas nporpamma oj106pena Ha y4eOHBIN TO1

IIporoxon 3acearus kadenprr Ne oT roja

3aperyrommuii kadenpoi

Paboyas nporpamma oxobpena ma yuebHBIH roj

[Iporokon 3acenanws kadeaps No oT roja

3apetyromuii kadenpoit

Paboyas nporpamma o106pena na Y4eOnBIif rox

IIpoTokon 3acenanus xadeapsr Ne oT roja

3aBenyrommit kadenpoit




