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1. Wndp v HanmeHoBaHue cneymnanbHocTh: 30.05.03 MegmumnHckasa knbepHeTurka
2. Cneunanusaums:

3. KBanudmkauma BbinyckHuKa: Bpay-knbepHeTuk

4. ®dopma o6y4eHus: oyHas

5. Kadegpa, oTBevawwasa 3a peanu3auuio AUCLUNMMUHbLI: MaTeMaTMYECKOro aHanusa
mMaTemaTmnyeckoro dakynbteTa

6. CoctaButenu nporpammbl: [laBbigoBa Mans bopucoBHa, goUeHT, kKaHanaaTt uU3mnKo-
MaTeMaTUYECKMX HAyK

7. PekxomeHgoBaHa: Hay4YHO-METOONYECKMM COBETOM MEOUKO-OMOMOrMyeckoro dakynoteta
ot 21.03.2022 r., npoTtokosn Ne 2

8. YuebHbIn roa;: 2022/2023 CewmecTp(-bi): 1, 2



9.llenu n 3apgaumn y4e6HON AUCLUMNIIUHDI:

Llenb n3yyeHma gaHHon gUCLMNINHBI:

- cnocobCcTBOBaTL OBNAgEHU0 CTyAEHTaMy maTemaTU4ecKMm annapatoMm, HeobxoaumbiM Ons
peleHnss TEeOpeTUYECKNX W NpakTUY4EeCKMX 3afad, pasBuTME Yy CTYOEHTOB CMOCOBHOCTM
CaMOCTOATENbHOrO  M3YyYEeHUs  MaTeMaTU4ecKoM nuTepaTtypbl W YMEHUsi  BblpaXaTb
MaTeMaTUYECKUM S3bIKOM €CTECTBEHHOHAYYHbIE U KNMMHUYECKUE 3a4auu;

- cnocobcTBOBaTh (POPMUPOBAHUIO Y CTYAEHTOB-KMOEPHETUKOB CUCTEMHbIX 3HAHWUA, YMEHWUA U
HaBblkOB MO MPMMEHEHUIO  MaTemMaTMyeckoro annapata [Ans  peLleHus  HayuHbIX,
NPOMN3BOACTBEHHbIX N Y4EOHbIX 3a4au.

3agayum nsyyeHus QUCLMNINHGI

- npuobpeTeHne CTyaeHTamMn MeTOAOSIONMYEeCKONn HanpaBneHHOCTN, CyLEeCTBEHHON AN
pelweHus npobnem gokasaTtenbHON MeANLMHLI;

- dopmupoBaHMe y CTYLEHTOB JIOrMYECKOrO MbILWMEHNS, YMEHUS TOYHO (OOPMYNMPOBaTb
3agadvy, CnocoOHOCTb BbIYIEHATH FNaBHOE U BTOPOCTENEHHOE, YMEHUsA AenaTb BbiBOAbI Ha
OCHOBaHWUWN NOMNYYEHHbIX Pe3yNbTaToB U3MEPEHUN;

- obyyeHue CTygeHTOB MeTogaM MaTemMaTU4ecKoro aHanmsa, KOTopble MNPUMEHSATCA B
MeguumMHe Ons MOAENMPOBaHMSA MNPOLECCOB M MNO3BONAT  M3BMeKaTb Heobxoaumyto
WHpopMaUunio 13 pesynbTaToB HabMAEHUA U U3MEPEHUN, OueHMBaTb CTEMEHb HAL4EXHOCTU
NONyYeHHbIX AaHHbIX;

- hopMumpoBaHME HaBbLIKOB U3Y4YEHUSI HAY4YHOW NUTepaTypbl.

10. MecTo yyeb6HOM AncuMnnuHbI B cTpykType OOIT:

YyebHasa gucumnnuHa «MatemaTudeckun aHanus» OTHocuTcs K ©asoBon 4vactm brnoka 1
«OucuunnuHbl (Mogynn)» defepanbHOro rocyfapCTBEHHOro obpasoBaTenbHOro cTaHgapTa
BbicLero obpasoBaHus no cneyunanbHoctn 30.05.03 MeguumHckasa knbepHeTuka (cneymanucr).
YyebHaa gucumnnvHa «MaTematuyeckuin aHanu3»  ABNAEeTCA  NnpealecTBylowen  ang
cnegylowmx  OUCUMNIUH:  «Teopusi  BEpPOATHOCTEM M MaTtemaTuyeckasi CTaTUCTMKay,
«MIHdopmaTmka, meguunHckaa nHgopmatmka», «OnTtnka n atomHas dusukar, «dusmyeckas
xnmuay, «MeguunHcKasa aNeKkTPoHUKa.

3HaHUsA, HaBbIKM U YMEHUS!, MOJTyYEeHHble MPW OCBOEHUM OAHHOW AUCUUNINHBI HeobXxoauMbl
obyyarouleMycss AN OCYLUECTBMEHMS  MEeOULMHCKOM U Hay4HO-UCCrenoBaTerbCKOM
OEeATENnbHOCTU.

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUA No gucuunnuHe/mMoaynko (3HaHWUSA, YMeEHus,
HaBbIKW), COOTHECEHHbIe C NMMaHUupyeMbIMU pe3yfibTaTaMu OCBOEHUs obpasoBaTesibHOMU
nporpaMmmbl (KOMNeTeHLMAMN BbIMYCKHUKOB):

Kon HassaHue Koa(br) Wugukatop(bl) lMnaHupyemsblie pesynbtaTbl 00ydeHusi
KOMNEeTEeHLUMM
OrK- CnocobeH 3HaTb: OCHOBHbIE TEPMWHbI W WHCTPYMEHTHI
1 ncnonb3oBaTh U MaTeMaTU4eCKoro aHanmaa, mMeToabl
NpUMEHATb Wcnoneayet CaMOKOHTPONSA 1 NpUobpeTeHNss HOBbIX HABLIKOB
dyHaameHTanbHbl | OlK-1.2 | oCcHOBHbIE
€ 1 NpuKnagHble €CTECTBEHHOHAY4YHbl | YMeTb: abCTPakTHO MbICMIUTbL, aHaNM3NpPOBaTb,
MeOULMHCKMe, € MOHATMSA M METOAbl | CAMOCTOATENBbHO  MPUMEHATb  MeToabl WU
€CTeCcTBEHHOHaYy4H uccnegoBaHUA  Mpy | cpeacTea No3HaHUs,, 0By4eHNs U CaMOKOHTPONSA
ble 3HaHWs Ans peLueHum ANA NpUoOpeTeHns HOBbIX 3HAHUA U YMEHWUN, B
MOCTaHOBKM U NpodeCccroHarbHbIX | TOM YMCIe B HOBbIX 00nacTsax, HEMOCPEACTBEHHO
peLleHnst 3agav HE CBSA3aHHbIX CO Ccdepon AeATenbHOCTH,
CTaHOApPTHbIX U pasBuTMA coumanbHbIX M NPOdECCUOHANBHBIX
WHHOBALNOHHbIX KOMNeTeHUMn, N3MeHeHus BMaa cBoel
3agav NpodeCCMoHanbHOM OEATENBHOCTU
NpodgeCcCcMoHanbHO
N 0eATenbHOCTU Bnagetb (MmeTb HaBbIK(M)): npvemMamm
NPYMEHEHNS OCHOBHBbIX MaTeMaTU4eCKnx
NOHATUN " MeTo40B npu peLleHnm
npodeccrMoHanbHbIX 3agad




12. O6beM AUCLUUNIUHBI B 3a4eTHbIX eAnHMLax/yac (8 coomeememesuu ¢ y4ebHbIM rAaHoM) —

6 3ET / 216 yacos.

Popma NpPOMeEXYTOYHOM aTTecTauum (sasem/sxksamer) — 3adeT (1 cemecTp), 9k3ameH (2
cemecTtp).

13. Buabl y4ebHom paboTbl

Bua yyebHo paboThbl

TpynoemkocTb

No cemecTpam
Bcero P

1 cemecTp 2 cemecTp

AyauTOpHbIE 3aHATUA

96 48 48

B TOM 4ucne: nekumnn

32 16 16

npakTn4eckmne

64 32 32

K

26 18 8

CamocTosTensHasa pabora

58 42 16

KoHTpornb

36 36

WNToro:

216 108 108

13.1. CopepxxaHve AUCUMNIUHBI

n/n

HanmeHoBaHue pa3gena
OVCLUMNMNHBI

CopepxxaHue pasgena aucUuninHbl

1. Nekunn
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BBegeHne B maTtemaTunyeckui
aHanus

Mpeoen nepemeHHoW BenuuuHbl. OnpegeneHve npepena Ha s3blke
nocrnegoBaTenbHOCTEN. ApudmeTudeckme OeNcTBuUs Hag npepenamu.
Onpepenexve dyHkuun. MoHaTNE cnoxHon dyHKuMK. Knaccudpmkaums
3NeMEHTapPHbIX PYHKLMIA (uenbie pauunoHanbHble, OpoBHO-
pauunoHarnbHble, uppauMoHanbHble, TpaHcueHAeHTHble). Onpenenexve
npegena dQyHkuun. beckoHeyHO Manaa wu  Gonbwas  QyHKUUK.
HenpepblBHOCTb  byHKUMM B TOYke. ToO4YkM paspbiBa WU UX
knaccundmkaumnsa. CBoncTea yHKLUNUIA, HEMPEPbLIBHLIX HA OTPE3KeE.

1.2

OuddepeHumnansHoe
ncymcneHme yHKUMN OQHOro
nepemMeHHoro

MoHaTMe npou3BogHoOW. [eomeTpuyeckMin U OUBNYECKUA  CMbICH
nponssogHon. AduddepeHumpyemoctb yHKkumin. OCHOBHLIE NpaBuna
anddepeHumnpoBaHms. [lpom3BogHble CroOXHOW  byHKUMM, oBpaTHON
dyHKkummn. lMoHatne guddepeHumana. NMpubnmxeHHbIe BbIYMCIEHUSA C
noMowiblo  gudpdepeHumana. [lpousBogHble  BbICWUMX  MOPSIAKOB
pasnuyHbiX yHKUMA. duddepeHumnansl BbiclwnX nopsakos. [Mpasuno
Jlonutansa. NccneposaHve dyHKUMA MeTodamu aHanus3a. WHTepanbl
MOHOTOHHOTO N3MEHEHNS PyHKUMM. OkcTpemMym PYHKUMM.
WccnegosaHne yHKUMM Ha SKCTPEMYM C MOMOLLBIO  MPOU3BOAHOM
BTOPOro nopsiaka. Y4yacTku BbINYKNOCTUM rpaduka yHKumn. Touku
nepermba. AcumnToTbl rpaduka dyHkumn. ObLas cxema nccnegoBaHns
rpadpuka pyHKUnN.
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I/IHTerpaanoe ncumncneHne
(*)yHKLI,VIVI OaHOro nepemMeHHoro

HeonpeneneHHbin WHTerpan (onpenpenexue HeonpeaeneHHoro
WHTErpana, €ero cBOWCTBa, Tabnuua HeonpegeneHHbIX WHTErpanos).
MeToa WHTErpMpoBaHusi, OCHOBaHHbIN Ha WHBAPWaAHTHOCTU (POPMbI
HeonpedeneHHoro  uHTerpana  (MeTog — 3amMeHbl  MEepeMEHHON).
WuTerpupoBaHne no yactam. WHTerpupoBaHue OpobHO-paLMoHanbHbIX
BblpaXeHun (UHTerpupoBaHue Apoben npocTenwero Buaa, MNOHATUE
HenpaBuIbHOM ApoOuW, pasnoXeHue npaBwUribHOW [pobu Ha Ccymmy

NPOCTENLLNX apoben). WHTerpupoBaHne TPUrOHOMETPUYECKMX
BbIpaXXEHWI.
OnpegeneHHbin WHTEerparn (onpenenexve Ha

OCHOBE reOMeTPUYECKON 3a4a4m O NIoLaan KpMBOMNHENHON Tpaneumn),
ero ceoicTBa. MIHTerpan c nepemMeHHbIM BepxHUM npegenom. Popmyna




HbtotoHa — JlenbHuua. 3ameHa NepemMeHHOW B ornpeneneHHOM
WHTerpane. VIHTerpupoBaHue Mo 4acTam.

FeomeTpyyeckne U U3MYECKMe 3adadn C  WCMOJIb30BaHMEM
ONpeLEeneHHOro MHTerpana (BblYMCIEHME MNowanun Mrockon durypsl,
BblYMCrieHne paboTbl nepemeHHon cunbl). HecobGcTBeEHHbIE WHTErpanbl
(OT HeorpaHM4YeHHbIX PyHKLWUIA, C GECKOHEYHBIMY Npeaenamm).
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OundbdepeHumansHoe
ncymcneHve YHKLUN
HECKOJTbKMX NepeMeHHbIX

®PYyHKUMM  HECKONbKMX  MepeMeHHbIX  (onpedeneHve,  obnacTb
onpeaenenus). MNpegen YHKLUN HECKONbKUX MEepeMEeHHbIX, CrnocoObl
BblyMcneHns. HenpepblBHOCTL  (byHKuuKW.  OnpegerneHne  4acTHbIX
NPOM3BOAHbIX, X reoMeTpUYeckMin cMblch. MonHbi anddbepeHumnan Kak
cymma YaCTHbIX AnddepeHumanos, npunoxeHve NOMHoro
audhdepeHumana.

Mpoun3BoaHble BbICWIMX MOPSIAKOB (0O03HaYeHWe, MOHATUIHBIA CMbICH,
AoKasaTenbCcTBoO TeopeMbl o} CMeLlaHHbIX NPOon3BOAHbLIX).
OudbdepeHumansl BbICLUINX NOPSAKOB.

15

MHTeraJ’IbHOG ncymucneHune

WHTerpupoBaHve yHKUMI ABYX nepemMeHHbIX. OnpegeneHne ABONHOMO
WHTerpana, ero reoMeTpuyecKMn CMbICN, CBOWCTBA. BblumcneHue
OBOWMHOrO MHTErpana Ans npsiMoyronbHOM U KPUBOMMHENHON obnacTei.
3amMeHa nepemMeHHon B OBOWHOM UWHTerpane. [NpunoxeHne ABOWHOrO
WHTerpana K BblYMCNEHU0 nnowagen nnocknx uryp u uandeckux
BEITNYMH.
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dyHKUMUN HECKONMbKMX
nepemMeHHbIX
JInnennasn anrebpa.

BekTopHas anrebpa

MaTtpuupbl. OCHOBHble MOHATUSE W ONPEAEneHusl, OCHOBHble BUAbI
matpuy. Onepauun Hag w™atpuuamu. Onpegenutenu 2, 3, n-ro
nopsigkos u nx ceovictBa. ObpaTHasa maTpuua. TeopemMa cyLecTBOBaHUSA
W eOuHCTBEHHOCTM obpaTtHoM Matpuubl. HaxoxgeHune obpaTtHou
MaTpuubl. PelweHne maTtpuyHbix ypasHeHun. ®opmynbl  Kpamepa.
CuctemMbl NMHEVHbIX anrebpanyecknx ypaBHEHUIN, OCHOBHbIE MOHATUS U
onpegeneHusi. COBMECTHOCTb CUCTEM JMHENHbIX anredpandecknx
ypaBHeHun. Teopema KpoHekepa — Kanennu. MeTtogbl HaxoxgeHwus
peLIeHMsT CUCTEMbI JIMHEWMHbLIX anrebpanyeckux ypaBHeHW (MeTop
Kpamepa, metog lMaycca, matpuudHbii meton). OgHOpoaHble CUCTEMBbI
NUHENHbIX anrebpanyeckux ypaBHEHUN. OCHOBHblE MOHATUS U
onpegeneHus. dyHoameHTanbHasi cuctema pewennn. OnpeaeneHve
BEKTOpPA KaK 3fieMeHTa JIMHENHOro NpocTpaHcTBa. JIMHenHble onepaunm
Hag BekTopamu. CkanspHoe, BEKTOPHOE, CMELUaHHoe W [BOWHOEe
BEKTOPHOE MpOU3BEOEeHNs BEKTOPOB, WX OCHOBHble CBOWCTBA,
reomeTpuyeckun un dusndeckun cmbicn. KoopguHaTHoe BbipaXeHue
npon3BeeHNIN BEKTOPOB.
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AHanutnyeckasi reomeTpus

O6wmne noHATUSE O JIMHMKM, TNOBEPXHOCTU. YpPaBHEHUS JIMHUA W
nosepxHocTten. [lonsipHble koopauHaTbl. [lpsAmMass Ha NNOCKOCTMU.
PasnuuHble ¢opMbl ypaBHEHMIA MNpsSIMOM Ha NnockocTn. BsanmHoe
nornoXeHne npsiMblX Ha nnockoctu. [lpAmas ©  NNocKoCTb B
NpoOCTpaHCTBE. YpaBHEHVS MMOCKOCTM W ypaBHEHUS MpAMOA B
npoctpaHcTBe. BsanmmHoe pacnonoxeHne npsaMbiX W MNSIOCKOCTEN.
eomeTpryeckme onpegeneHns KpyBbIX BTOPOro nopsiaka (dnnwnc,
rmnepbona, napabona). BblBog KaHOHMYECKMX YPaBHEHUIN 3TUX KPUBbIX,
MOCTPOEHME KPUBbLIX BTOPOr0 Mopsigka Mo  MX  KaHOHWYECKOMY
ypaBHeHuto. [Mpeobpas3oBaHne OekapTOBbIX KOOpPAMHAT Ha MOCKOCTU.
MpuBegoeHne o6GWeEro ypaBHEHMS KPMBOM BTOPOro nopsigka K
KaHoHuM4yeckoMy Buay. [loBepxHOCTM BTOpOro nopsigka (annvncoung,
napabonougbl, runepbononapl, UWIWHAP, KOHYC), WX KaHOHU4YecKue
ypaBHeHuda. MeTton ceuyeHun B uccnegosaHum OpMbl MOBEPXHOCTEN.
MpuBegeHne ob6LLEro ypaBHEHWMS KPMBOWM M MOBEPXHOCTU BTOPOrO
nopsigka K KaHOHNYECKOMY BUAY.
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OOBbIKHOBEHHbIE
anddepeHumnanbHble
ypaBHEHNS

O6wwe NOHATUSA Teopun anddepeHumnanbHbIX ypaBHEHUN.
OuddepeHumanbHble  ypaBHEeHUS I nopsigka, paspeLleHHble
OTHOCUTENNbHO  MPOWU3BOAHOWN. YactHoe wn  obuwee  pelueHne
audbdepeHunansHOro ypaBHEHMS MEPBOro Mopsiaka. YpaBHEHUs C
pasgensoLwmMmMmcs nepemMeHHbIMMU. Pelwenne NPOCTENLLNX
aundbdepeHumnanbHbIX yYpaBHEHWIA NEPBOro nopsigka, NPUBOOSALLIMXCS K
YPaBHEHUSAM C pa3fensowmMMmca NepemMeHHbIMMN.

Mpoctenwmne puddepeHUmnansHble YpaBHEHUS BbICLUMX MOPSOKOB.
PeweHne npoctenumx auddepeHumanbHbiX  YpaBHEHUA  BbICLUNX
nopsgkoB. YacTHoe 1 obuiee pelueHne guddepeHumnanbHbIX ypaBHEHWUI
BbICLUMX MOPAAKOB. HaxoxgeHne npon3BONbHBIX MOCTOAHHbIX OOLLEro




pelleHns ¢ UCNOoSib30BaHUEM HayarnbHbIX yCnoBun. PelueHne nuHenHbIX
OLHOPOAHbLIX AnddepeHUnanbHbX YPaBHEHUA BbICLUUMX MOPSOKOB C
NOCTOAHHLIMU KO PULIMEHTAMMN.

Wcnonb3oBaHve audpdepeHumanbHbIX — YpaBHEHUA B MNPUKNaaHbIX
3ajavax.
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ypaBHeHVIFl B YaCTHbIX
Npon3BOAHbIX

OuddepeHumanbHble ypaBHEHUS B 4acCTHbIX MPOU3BOAHBLIX MEPBOro
nopsaka. JIMHelHble oAOHOpOAHble  ypaBHeHWsi.  KBasurnuvHenHble
ypaBHeHus. HenunHenHble ypaBHeHUS. YpaBHeHMe nepeHoca BellecTBa
notokoM Bo3gyxa. OCHOBHble ypaBHEHUS MaTeMaTU4ecKon OU3UKU U
NMocTaHOBKa  HavanbHO-KpaeBbIX  3ajau. lMoHATME  KOpPEKTHO
noctaeneHHon 3agayn. BbiBog ypaBHEHMA MarnbliX  nonepeydHbiX
konebaHui cTpyHbl. [locTaHoBka 3agad Kowwn. Knaccudumkaums
rpaHunyHbIX ycrnosun. CmellaHHasi 3agadva Ans BOSMHOBOMO YpaBHEHUS.
Mpumepbl 3agjad, CBOASLWIMECS K pPELUEeHW0 BOMHOBOMO YypaBHEHMS.
BbiBog ypaBHeHus anddysun. BbiBog ypaBHEHWS TennonpoBOAHOCTW.
MoctaHoBka 3agayn Kowwn. Buabl rpaHuyHbIX ycnosuii. CmeluaHHasi
3agava. MatemaTuyeckme Mogenu cTalMoHapHbIX MPOLLEeCCOoB.

1.10

MaTtematunyeckoe
mMoaenvpoBaHue u obpaboTtka
pe3ynbTaToB U3MEpPEeHUst

OcHOBbLI MaTemMaTM4ecKoro MoAennpoBaHuA. Teopwﬂ I'IOFpeLLIHOCTeIZ.
MeToa HanmeHbLINX KBaapaToB.

2. NNabopaTopHble 3aHATUA
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BeBeneHne B matemaTunyeckui
aHanus

BblumcnieHne npegenoB  nocnegoBatenbHocTen.  Apudmetmyeckue
genctBua  Hag  npegenamu.  BblucneHve  npegena GoyHKUMWL
WccneposaHne dyHKUMM Ha HenpepblBHOCTb. OnpegeneHve Toyek
paspbiBa 1 Ux poga.

2.2

OndbdepeHumanbHoe
ncymcneHme (yHKLUMN OAHOro
nepemMeHHoro

BbluncneHne npousBOAHbIX dNeMeHTapHbiX YHKUMA. BblumcneHune
NPOM3BOAHbIX CMOXHbIX PYHKUMI. 0B6paTHbIX yHKUMA. [pnbnmkeHHble
BblYMCMEHMA C nomowblo AuddepeHumana. MponsBoaHble BbICLLMX
NopsiAKOB pasnuyHbIX pyHKUMA. dundbdepeHumansl BbICLLUMX MOPSIAKOB.
Mpasuno Jlonutana. WccnepoBaHne — OYHKUMM € NMOMOLLBHO
NPOU3BOAHbIX.

2.3

WHTerpanbHoe ncuncneHne
hyHKUUM OLHOrO NEPEMEHHOIO

Bbluncnenune HeonpeaerneHHbIX UHTerpanoB pas3fimyHbiMU cnocobamu.
Bbluncnenuve onpegeneHHbIX  MHTerpanos. PeweHnne 3apay Ha
NpuUNoXeHna onpeaeneHHbiX HTerparnos.
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OunddepeHumansHoe
ncuncneHne yHKUMM
HECKOMbKMX NepeMeHHbIX

BbluncneHne YacTHbIX NPOU3BOAHbBIX (DYHKLMA HECKOIBKUX MEPEMEHHbIX.
MonHbin  gudpcbepeHuman  (OYHKUMM  HECKOSbKUX  MEPEMEHHbIX.
MpounsBoaHble M guddcpepeHumansl BbICLUMX MOPSOKOB ANs OYHKUMIA
HECKOMbKMX NEPEMEHHbIX.
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WHTerpanbHoe ncuncneHne
dyHKUMK HECKOMNbKMX
nepeMeHHbIX

Bbluncnenne gBOWMHbLIX MHTErpanoB. 3ameHa NepemMeHHOW B ABONHOM
uHTerpane. [lpunoxeHWe [OBOWMHOMO UWHTErpana K  BbIYMCINEHMIO
nnowiagen Nnocknx puryp n QU3NYeCcKUx BENTUUNH.

2.6

JlnHenHaga anrebpa.

OnemMeHTapHble npeobpasoBaHus mMaTpuu,. BbluncneHne
onpegenuTenen pasHbix nopsgkoB. HaxoxgeHue obpaTHom maTpuubl.
PeweHne cucteM nuHemHbIX anredbpanyecknx ypaBHEHWA MeETOOOM
Kpamepa n Naycca.

2.7

BekTopHas anrebpa

JlnHenHble onepaumm Hag BekTopamu. CkandpHoe, BEKTOPHOE,
CMellaHHoe M [OBOWHOE BEKTOpHOE  MNPOM3BEdEHUs  BEKTOPOB.
KoopguHaTHOE BblpaXXeHue Npou3BEeAEHNN BEKTOPOB.

2.8

AHanutnyeckasi reomeTpusi

MonapHble  koopauHaTbl. [lpsAamMas Ha  nnockoctu.  BsaumHoe
pacrnonoxeHne npsambiX Ha nnockoctu. [psaMas M NNockocTb B
NPOCTPaHCTBE. YpaBHEHMS MMOCKOCTM W ypaBHEHMS TMpSMOA B
npoctpaHcTBe. BsanmHoe pacnonoxeHue npsMbiX U MNSIOCKOCTEN.
lMpeobpa3oBaHne OeKkapTOBbIX KoopauHAT Ha mnockocTu. lMpuBeneHune
06LLero ypaBHEHMS KpMBOWM BTOPOrO Nopsifika K KAHOHNYECKOMY Buay.
lMoBepxHOCTH BTOPOro nopsigka (3nnuncong, napabonoungbl,
rmnepbonovabl, LMIMHAP, KOHYC), X KaHOHMYeCkue ypaBHeHus. MeToa
CeYeHun B nccriegoBaHumn oopMbl NoBepxHocTen. NpuBeaeHne obLuero
YPaBHEHUS KPVBOW M MOBEPXHOCTM BTOPOro MOPsiAKa K KaHOHWYECKOMY
BMAY.
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OOBbIKHOBEHHbIE
anddepeHumnanbHble
ypaBHEHNS

OudpepeHumanbHble  ypaBHEeHUS I nopsgka, paspeLleHHble
OTHOCWUTENBHO  MNpou3BogHOW. YactHoe w©  obwee  pelleHue
audbdepeHunaneHOro  ypaBHEHUA MEepPBOro nopsigka. YpaBHEHUA C
pasgensoLwmMmMmcs nepeMeHHbIMU. PeweHne NPOCTENLLNX
OndpepeHumanbHbIX YpaBHEHUI NEpPBOro nopsigka, NPUBOAALLMXCA K




YpaBHEHUAM C pa3fenstolLnuMmncs nepemMeHHbIMN.

Mpoctenwmne puddepeHUnaneHble YpaBHEHUS BbICLUMX MOPSOKOB.
PeweHne npocTenumx AuddepeHunansHbiX YpaBHEHUA  BbICLUNX
nopsigkoB. YacTHoe 1 obliee pelueHne guddepeHumanbHbIX YpaBHEHWUIA
BbICLUMX MOpsiakoB. HaxoxpeHwe npou3BOMbHBIX MOCTOSIHHBIX 0OLLEero
pelleHns ¢ UCNOoSib30BaHNEM HayarnbHbIX YyCnoBun. PelueHne nuHenHbIX
OLHOPOAHbLIX AuddepeHUnanbHbX YPaBHEHUA BbICLUUMX MOPSOKOB C
NOCTOSAHHBIMM KO3hULIMEHTaMN.

Mcnonb3oBaHne pgudpcpepeHumanbHbiX YpaBHEHWA B NPUKNaaHbIX
3agavax.

OudpepeHumanbHble ypaBHEHUS B 4acCTHbIX MPOU3BOAHBIX MEPBOro
nopsaka. JIMHelHble oAoHOpoAHble  ypaBHeHusi.  KBasunuHenHble
2.10 YpaBHeHus B YacCTHbIX | ypaBHeHUs. HenuHenHble ypaBHEHUS. YpaBHeHVWe nepeHoca BelecTBa
NPOU3BOAHbIX notokoMm Bo3gyxa. CmellaHHas 3agaya ang BorHosoro 6. PelueHue
3agay  Kowwu. Bwuabl rpaHunyHbiXx ycnosui. CwmellaHHas 3apava.
MaTtemaTnyeckne mogenu CTaumoHapHbIX NPOLIECCOB.

211 MaTtematunyeckoe
MoaenvpoBaHue u obpaboTtka
pe3ynbTaToB U3MEpPEeHUst

Bbincnexve I'IOFpeLIJHOCTeI7I. I'IpmmeHeHme mMeToga HaMMeHbLUUX
KBaaparToB.

13.2. Tembl (pa3aensbl) AUCLUUNNUHBI U BUAbI 3aHATUN

Buabl 3aHATMI (HacoB)
Ne Haumerosarive pasnena JlabopaTopHble | CamocToaTenbHast
n/n AMcuMnnHbI Jlekumm 3aHATUS pa6ora Bcero
1 BseneHue B MartemaTudeckum > 6 6 14
aHanus
2 OnddepeHumansHoe ncuncneHne
4 10 4 18
PYHKLMM OOHOr0 NepeMEHHOro
3 WHTerpansHoe ucumcneHme yHKumnm 4 10 8 22
OfHOro NePEMEHHOT0
4 OnddepeHumansHoe ncuncneHne 4 10 6 20
PYHKLUMMN HECKOSBbKMX NePeMEHHbIX
5 WHTerpansHoe ucumcneHme yHKumnm 4 10 6 20
HECKOJTbKMX NePEMEHHbIX
6 JIvHelriHaa  anrebpa.  BekTtopHas
anrebpa 4 4 6 14
7 AHanuTtnyeckas reomeTpus 2 4 6 12
8 OObIKHOBEHHbIE
anddepeHumanbHble ypaBHEHUS 4 4 6 14
9 YpaBHEeHWS B YaCTHbIX MPOU3BOAHbIX 2 4 6 12
10 | MaTremaTtuyeckoe MogennpoBaHue u
2 2 4 10
obpaboTKka pe3ynbTaTtoB M3MEPEHUS
KoHTponb 36
Hmoeo: 32 64 58 216

14. MeToaun4yeckue ykasaHus onsi ooy4yaroLmxcsa No 0CBOeHUI0 AUCLUMNIIUHDI

B uenom camoctosiTenbHas pabota CTyAeHTOB HanpaBrieHa Ha 6onee rrnybokoe usydeHue
CTyQeHTaMu  OTAenbHbIX  BOMPOCOB  Kypca C  WCMOMNb30BaHMEM  pPEKOMEHAyeMOoWn
AOMNONHUTENBHOW NUTEpPaTypbl U APYIMX NHPOPMALMOHHBIX MICTOYHMKOB U BKITHOYAET:

- CaMOCTOSATENbHOE M3y4eHue CTyAEeHTaMn OTAerbHbIX BOMPOCOB, CBA3AHHbIX C OTAENbHbIMU
yacTamu Kypca. Heobxogumble Ans 3aHATUA MHPOPMALMOHHbIE MaTepuanbl NpeaocTaBnAnTCA
CTyOeHTaM B 3NEKTPOHHOM BMUAe;

- NepeyveHb pa3gernoB Kypca, NpeacTaBnseMblx cTyaeHTam B (bopMe pasgaTovyHOro matepmana
C NMOMETKON «CaMOCTOATENTbHOY;

- gononHuTenbHas npopaboTka NEKUMOHHbIX MaTepmanoB No 3anUcsM NPOYUTaHHbIX NEKUUA 1
npeacTaBfieHHOro pasgaTtoyHoOro Matepuarna no TemaTuke Kypca;

- NOAroToBKa K yyacTuto B paboTe nMpakTUYEeCKUX 3aHATMI NO NpeayCMOTPEHHbIM NPOrpamMmmMon
Temawm;




- (bopmmpoBaHVMe HeSACHbLIX BOMPOCOB AN MX PacCMOTPEHUS BO BPEMS JIEKLUMOHHbIX W
NPaKTUYECKNX 3aHATUI C NOMOLLbIO NpenogasaTens.

CTyOeHTbl 3HaKOMSATCH C TeOpeTMYeCKMM Martepuarniom B Mpolecce JeKUUMOHHOro Kypca,
caMoCToATeNbHO npopabaTbiBaldT U ycBaMBalOT TeOpeTUYecKne 3HaHUS C UCMOMb30BaHUEM
pekoMeHagyemon  y4ebHOM  nuTepaTtypbl, y4yebHO-mMeTOoOuYEeCcKMX  Mocobuir,  cornacHo
ykasaHHoMy cnuncky (n.15, 16).

O0y4eHure nuy, ¢ orpaHNYEeHHbIMU BO3MOXHOCTAMW 340POBbSA OCYLLECTBSAETCH C y4eTOM
X NHOUBMAOYanbHbLIX NCUXOPU3NYECKUX OCOBEHHOCTEN N B COOTBETCTBUMM C UHOMBUAOYaNbHOW
nporpaMmmon peabunuraumn.

[MpomexyTodHass aTTectaums AOns nuy C  HapyweHuaMM criyxa npoBoauTCH B
NMUCbMEHHON (popme, npuv 3ITOM UCMONb3ylTCA oblwne Kputepum oueHuBaHus. [lpu
HeobXoAMMOCTN BpeMSA NOArOTOBKN Ha 3K3aMeHe MOXeT ObITb YyBENMYeHo.

Ona nuy C  HapyweHueMm 3peHus [OrnyckaeTcs ayauvanbHoe npefocTaBneHune
WHopmauumn (Hanpumep, C UCMOSIb30BaHMEM MPOrpaMM-CUHTE3aTOPOB peyn), a TaK Xe
MCNoNb30BaHWE Ha neKuMsx 3BYKO3anucbiBalOLWMUX YCTPOMCTB (AMKTOOHOB M T.4.). Ha
NEKUMOHHbIX 3aHATUAX U nabopaTopHbIX 3aHATUSAX NpU  HeobXoAMMOCTM  [AonycKaeTcs
npucyTcTBue accucteHTta. [lpn npoBedeHMM MPOMEXYTOMHOM aTtTectaumM ana nuy
HapyLleHneM 3peHuUs TecTMpoBaHWe MoXeT OblTb 3aMeHeHO Ha ycTHoe cobecefoBaHue Mo
Bonpocam. Npn HeobxoanMocTu, BpeMsi NOArOTOBKM Ha 3K3aMeHe MOXeT BbITb YBeruyeHo.

Ana nuy ¢ HapyweHnaMM OnopHO-ABUraTeNbLHOro annapara Ha NEKUNOHHbIX 3aHATUAX U
nabopaTopHbIX 3aHATUAX NP HEOBXOOUMOCTM A0MNyCcKaeTca NPUCYTCTBME aCCUCTEHTA.

lMpomexyTodHas aTtTectaums Ang nNuy € HapylweHUsIMA  OMOPHO-ABUraTeslbHOro
annapata npoBoAUTCA Ha O6LMX OCHOBaHUAX, MpU HeobxoAMMOCTM npouenypa dK3ameHa
MOXeET ObITb peanu3oBaHa AUCTaHLMOHHO.

15. NepeyeHb OCHOBHOM U AOMNONIHUTENLHON NUTEPaTYpPbl, PECYPCOB UHTEPHET,

Heob6XxoaUMbIX AN OCBOEHUA AUCLUMNIIUHbBI (Crucok rumepamypbl 0GOPMIISEMCs 8 COOMeemcmeuu
¢ mpebosarusmu FOCT u ucnionb3yemcsi obuwiasi Ckeo3Hasi Hymepauusi 0511 8cex U008 UCMOYHUKOS)
a) OCHOBHas nutepaTtypa:

Ne n/n McTOYHMK

KysHeuoB J1.A. COOpHUK 3agaHuii No Bbicllen matematuke. Tunosble pacyetbl. / J1LA. KyaHeuoB. —
CI6.: NaHb, 2015. — 240 c. // N3gatenbctBo «JlaHb» : aNeKTpPOHHO-6MbnuoteyHasa cuctema. — URL:
http://e.lanbook.com/book/4549

BopoanH A.H. OnemeHTapHbIi KypC TEOpUM BEPOSTHOCTEM M MaTEMATUYECKOM CTaTUCTUKK: Y4eOH.
nocobue / A.H. bBopoanH. — CI16. : Jlanb, 2011. — 256 c. // N3patenbctBo «JlaHb» : 3NEKTPOHHO-
onbnmnoteyHas cuctema. — URL.: http://e.lanbook.com/book/2026

Mopnay B.A. Teopusi BepoATHOCTEN U MaTeMaTtudeckas ctatuctuka. b.A. Nopnayd. — CrI16. : JlaHb, 2013.
— 320 <c¢. /I WspatenbctBO  «JlaHb»:  anekTpoHHO-OMbNmMoteuHaa - cuctema. —  URL:
http://e.lanbook.com/book/4864

Bnbukos KO.H. Kypc 06bikHOBEHHbIX AnddepeHLmManbHbIX ypaBHEHWI: y4ebH. nocobue / HO.H. Bubukos.
— CI16. : NaHb, 2011. — 304 c. // N3paTtenbcTBO «JlaHb» : aneKTpoHHO-6ubnuoTeyHas cucrema. —
URL.:http://e.lanbook.com/book/1542

0) gononHuTeneHasa nNuTeparypa:

Ne n/n NcTouHmMK
Kyopseues J1.[0. Kpatkmii Kypc matemaTuyeckoro aHanusa : yvebnuk. B 2 1. / J1.O. KyopsBueB .—

5 BucarnHac : Alfa, 1998-.T. 1: OuddepeHunansHoe U UHTErpanbHOE WCHMCAEHUA (YHKLMU OOHON
nepemeHHon. Pagbl .— 1998 .— 397 c.
Kyopseues J1.[. KpaTkun Kypc mateMaTU4ecKoro aHanuaa : Y4ebHuk ans ctyd. pus.-MaT. U NHX.-ous.

6 crney. By3oB: B 2 1. / JI.O. KygopsBues .— Bwucarvnac : Alfa, 1998-.T. 2: OudpdepeHumansHoe u
WHTerparnbHoe NCHUCNEHNA PYHKLMM MHOTMX NepeMeHHbIX. [apMoHuyeckuin aHanmns .— 1998 .— 381 c.

7 ®uxTtenronby .M. OcHoBbI MaTeMaTnyeckoro aHanmaa: y4ebHuk / I'. M. duxTteHronby, .— CI16. : JlaHb,
2001-T.1.-440c.

8 ®uxTtenronby .M. OcHoBbI MaTemMaTnyeckoro aHanmaa: y4ebHuk / I'. M. duxteHronby, .— CI16. : JlaHb,
2001. — T.2.-463 c.

B) MHOPMALMOHHBIE 3MNEKTPOHHO-0Opa3oBaTeNbHbIE PECYPCHI:
Ne n/n Pecypcbl HTepHeT
9 CknsagHeB C.A. Mamemamuuyeckuli aHanu3 (MHoxecmea. Memod mamemamudeckol UHOYKYUU): yHebH.



http://e.lanbook.com/book/4549
http://e.lanbook.com/book/2026
http://e.lanbook.com/book/4864
http://e.lanbook.com/book/1542

rnocobue 0ns1 ay3oe | C.A. CknsiOHes, C.B. [lucapesa. — Boponex : WUIL Bry, 2012 . 23 c. /
URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m12-113.pdf>.

OBC M3paTtenbcTBO «J1aHb»

16. lMepe4vyeHb y4eOHO-MeTOAMYECKOro obecne4vyeHUMsA ANA CaMOCTOATENIbLHOW paboTbl
(yyebHo-mMemoduyeckue pekomMeHOayuu, ocobus, 3adaqyHUKU, MemoOUYEeCcKUEe yKa3aHUsl MO BbIMOSIHEHUIO
rpakmu4YecKux (KOHMpPOoJibHbIX) pabom u dp.)

Ne n/n NcTouHMK
AHTOHOB B./. SnemeHTapHasa matemaTvika Ans NepBOKypCHUKA : y4ebH. nocobue / B.U. AHToHOB, ©.U.
1 Koneneswny. — CIM16. : JlaHb, 2013. — 112 c. // 3pgaTenbcTBO «JlaHby: aneKTpoHHO-6nbnnoTeyHas

cuctema. — URL: http://e.lanbook. com/book/ 5701

MwuHocues B. COOpHUK MHAMBMAYANbHbIX 3a4aHUA N0 MaTtemMaTuke AN TEXHUYECKMX BbICLLMX Y4EeOHbIX
3aBeeHun. YacTb 2. [OnekTpoHHbI pecypc] : Y4ebHble nocobus / B. MuHocues [v ap.]. — CI16. : JlaHb,

2 2013. — 320 c. // apatenbcTBO «JlaHby : AaNeKTPOHHO-6MbnuoTeyHas cucrema. — URL:
http://e.lanbook.com/book/32816

3 Byrpos A.C. QuddepeHumnansHble ypaBHeHus. KpaTHble nHTerpansl. Pagbl. @yHKUUM KOMNNEKCHOTO
nepemeHHoro : y4ebHuk / A.C. Byrpos, C.M. Hukonbckuii. — PocToB H/[ : Penuke, 1997 .— 511 c.

4 MapTtuHcoH J1.K. QuddepeHumnanbHbie ypaBHeHNS MaTteMaTndeckon pumankn: y4edbHuk / J1.K. MapTuHCoH,

KO.N. Manos. — M.: MI'TY um.H.3.baymaHa, 1996 .— 364 c.

CknagHeB C.A. MaTemaTuyeckun aHanus (4ucnosble nocnegosatenbHoctn) / C.A. CknsgHes, C.B.
5 Mucapesa. — BopoHex : Zinln BIy, 2012 — 26 C. i
URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m12-136.pdf>.

OndbdepeHumnanbHble ypaBHEHMS: KOHCNEKTbI Niekumi, Bonpockl u 3agayn / U.H. Mpsagko, J1.11. MNeTtposa.
— Boponex, 2015 // URL:http://mww.lib.vsu.ru/elib/texts/method/vsu/m15-219.pdf>

17. UHdopMaLMnOHHbIe TeXHONOrMKU, UCNoNb3yeMble ANA peanM3auum y4ebHom
ANCLMNINHBI, BKITKOYasa nporpaMmmMHoe obecnevyeHne n MHPOPMaLMOHHO-CNPaBoOYHbIe
cucTtembl (Npu Heo6xXO0AMMOCTH)

DreamSpark (HeorpaHM4YeHHOE KOM-BO HACTOJSbHbIX U CEPBEPHbIX ONEpPaLMOHHbIX CUCTEM
Microsoft ansa mncnonb3oBaHust B y4eOHOM M HaAy4yHOM npouecce) - NUUEH3Ns OEeUCTBYeT A0
31.12.2019, pgor. 3010-15/1102-16 o1 26.12.2016.

Microsoft Office Professional 2003 Win32 Russian, 6eccpoyHasa nuueHans Academic
Open, gor. 0005003907-24374 ot 23.10.2006.

OdomcHaa cuctema LibreOffice 4.4.4 (CBobGogHO pacnpocTpaHsieMoe nporpaMmHoe
obecneyeHune)

18. MaTepnanbHO-TeXHU4YeCcKoe obecneyeHne AUCLUNIINHbBI:

YyebHas ayautopua ans NpoBeAeHus 3aHATUMI nekuynoHHoro tuna (r.BopoHex, nnowanb
YHuBepcutetckasi, a.1, nom.l, aya. 430): cneumanuampoBaHHass mebenb, npoektop BenQ
MP515, mobunbHbIN 3KkpaH Ana npoektopa, Hoytoyk HP compag nx9030 ¢ BO3MOXHOCTbIO
NOAKMNIYEHNA K ceTn «NHTepHeT»

YyebHas ayauTtopus ans npoBeAeHUs 3aHATUIA CEMUHAPCKOro TUNna, TEKYLEro KOHTpons
N NpOMEXYTOYHOW aTTecTaumm (r.BopoHex, nnowaab YHuBepcutetckasa, 4.1, nom.l, aya. 320) :
crneunanunsnpoBaHHaa wmebenb, npoektop BenQ MP515, Hoytbyk HP compag nx9030,
MOOUIbHBIN 3KpaH Ans NpoekTopa

MomeweHne pOnNa XpaHeHus U1 npodunakTudeckoro obcnyxmBaHna  y4yebHOro
obopynoBaHus (r.BopoHex, nnowanb YHuBepcutetckas, 4.1, nom.l, aya. 70) : MOBGUNbHLIN
3KpaH ang npoektopa, npoektop BenQ MP515, HoyTtOyk HP compag nx9030 ¢ BO3MOXHOCTbIO
NOAKNIYEHNA K ceTn «NHTEepHeT»

YyebHasa ayautopus onst NpoBeaeHUst 3aHATUIA CEMUHAPCKOro TMNa, TEKYLLLEro KOHTPOMs
N NpOMExXyToyHon  aTrectauum  (r.BopoHex, yn.lMywkuHckas, [.16, aya. 118):
cneunanmanpoBaHHaa Mebernb, MOOWUIbHLIN 3KpaH Ans npoektopa, npoektop BenQ MP515,
HOyTOYK Lenovo G500 ¢ BO3MOXHOCTbIO MOAKIOYEHUSA K ceTU «AHTEepHET»



http://www.lib.vsu.ru/elib/texts/method/vsu/m12-113.pdf
http://e.lanbook/
http://e.lanbook.com/book/32816
http://www.lib.vsu.ru/elib/texts/method/vsu/m12-136.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m15-219.pdf

YyebHaa ayautopmsa Onsi NpPOBeAEHUst TPYNMNOBbIX U MHAMBMAYASbHBIX KOHCYNbTaLWN,
ANs NpoBedeHns NPoMeXyToYyHOM aTTecTauuu (r.BopoHex, nnowaab YHuBepcuteTckas, a.1,
nom.l, aya. 316) : cneumanuanpoBaHHasa mebenb

AOucnnenHbin knacc, ayamtopua AOns NpoBedeHUs TPYMMOBbIX W WHOMBUAYaNbHbIX
KOHCynbTauun, nomelleHve Ang camoctosTenbHon paboTbl  (r.BopoHex, nnowanb
YHuBepcutetckas, A.1, nom.l, aya. 67) cneumanunsnpoBaHHaa Mebenb, KOMMbHOTEPDI
(cuctemHbin 6nok Intel Celeron CPU 430 1.8 GHz, moHuTop Samsung SyncMaster 17) (12 wr.)
C BO3MOXXHOCTbIO NOAKITOYEHUS K ceTn «MHTepHeT»

KoMnbloTepHbI Knacc, aygutopust Ond npoBedeHust rpynnoBbiX U MHAMBUAYASTbHbIX
KOHCynbTauunm, nomelwleHMe Ans  camoctostensHon pabotbl (r.BopoHex, nnowanb
YHuBepcutetckas, .1, nom.l, ayan. 40/5) :cneumanuampoBaHHass mebenb, KOMMbHOTEPDI
(cuctemHbin 6nok Pentium Dual Core CPU E6500, moHutop LG Flatron L1742 (17 wrt.) C
BO3MOXHOCTbIO NOAKMOYEHUS K ceTn «HTepHeT»

KoMnblOTEPHBIN  KNacc, MOMeLleHne Ans camMocToaTeNnbHon paboTbl  (r.BopoHex,
nnowaab YHuBepcutetckad, A.1, nom.l, ayg. 40/3) cneunanuamposaHHasi mebensb,
kKomnbloTepbl (cuctemHbln 6nok Intel Core i5-2300 CPU, moHuTtop LG Flatron E2251 (10 wr.) ¢
BO3MOXHOCTbIO NOAKMOYEHUS K ceTn «MHTepHeT»

19. ®oHA OLEHOYHbIX CPeACTB:

19.1. nepequb KOMMeTeHUUN C YKazaHuem 3tanoB d)OpMMpOBaHMH n

nnaHnpyembIiX pe3yrnbTaToB 06yqe|-|m|
MnaHupyemble pesynbTatsl OT1anbl hopmMupoBaHus
00y4eHuns (nokasaTenu OCTUKEHNUS KomneTeHummn (pasgensl
3aaHHOro YPOBHSI OCBOEHUS (TemMbl) AMCUMNIIMHBI UK
KOMMeTeHLMn NnocpeacTBOM MOZYns U NX

HOPMMPOBAHMNS 3HAHWIN, YMEHWNN, HanMeHOBaHME)
HaBbIKOB)

Koa n
coaepxaHune
KOMMeTeHumnmn

oOC*
(cpeactBa
OLlEHNBaHNS)

OrliK-1.2 3HaTb  OCHOBHble  TEPMMUHbI W
WNHCTPYMEHTbI MaTemMaTU4ecKoro
aHanusa, MeTogbl CaMOKOHTPOMs U
nprobpeTeHns HOBbIX HABbLIKOB.

YmeTb abcTpakTHO MbICINTb,

aHanmsanpoBaTb, npounsBoanTb

Paspen 1. BBegeHue B
MaTemMaTU4Yecku aHanms
Pasgen 2.
OnddepeHumansHoe
ncuncneHne dyHKUMM
O HOrO NEePEMEHHOro

KoHTpornbHblie
WUcronb3yet paborTbl
OCHOBHble
€CTEeCTBEHHOHAYYH
ble  MOHATUA U

METOabI

NCCNeaoBaHU npu
pELLEHMN
npotheccnoHanbHbl
X 3a4ay

CVHTE3, CaMOCTOATENbHO MPUMEHSTb
MeToabl W CpeAcTBa  MO3HaHWs,
obyyeHMss W caMOKOHTpons Ans
NpuoBpPETEHNST HOBbLIX 3HAHUN W
YMEHWIA, B TOM 4MCNe B HOBbIX
obnacTtax, HenocpeacTBEHHO He
CBSI3aHHbIX co cthbepon
OesTenbHOCTH, pasBUTUS
coumanbHbIX U MpodeccnoHanbHbIX
KOMMETEHUMN, W3MEHEHWs  Buaa
cBoen npodeccroHanbLHom
OesTenbHOCTH.

Pasgen 3. WHTerpanbHoe
ncyucnexHne dyHKLMK
OLHOro NepemMeHHoro
Paspen 4,
OudbdepeHumansHoe
NcyucrneHue dyHKUMM
HECKOJbKMX NMePEMEHHbIX
Pasgen 5. MHTerpansHoe
MNCYUCIIEHNE dyHKUMM
HECKOJNbKMX NMepeMEHHbIX
Paspen 6. JluHenHas
anrebpa. BekTopHas
anrebpa




BnageTe npuemamu npumeHeHus | Paspoen 7.
OCHOBHbIX MaTeMaTU4YeCKUX NOHATUI | AHanuTudeckas

" MeTo40B npwu pelweHun | reomeTpua

npodeccroHanbHbIX 3agav Pasgen 8.
OObIKHOBEHHbIE
andbdepeHLmansHble
ypaBHeHusi

Pasgen 9. YpaBHeHus B
YacCTHbIX MPOV3BOAHbIX

Paspen 10.

Matematuyeckoe

MogenvpoBaHve "

obpaboTka pe3ynbLTaToB

n3MepeHus
MpomexyTo4yHas aTrecTtauus (3aver) Komnnekt KNM Ne1
MpomexyTouyHas aTrecTauus (3K3ameH) Komnnekt KWM Ne2

19.2 OnucaHue KpUTepueB U LIKanbl OLeHMBaHUSA KOMNEeTeHLUN (pe3ynbTaTtoB 00y4YeHuUs)
npu NPOMEXYTOYHOM aTTecTauum

[lns oueHMBaHMA pe3ynbTaToB 00y4YeHNs Ha 3a4eTe UCMOoNb3YITCA crieaytoLme:

1) 3HaHWe y4yebGHoro Matepuana u BnageHve NoHATUINHLIM annapaToM AUCLMMNUHDI;

2) yMEHUE CBS3bIBaTb TEOPUIO C MPaKTUKOW;

3) yMeHuWe unnicTpupoBaTh OTBET NpMMeEpPamK;

4) yMeHve NpUMeHsITb MeToAbl MaTemMaTUYeCcKoro aHanunsa Ans peLueHns NpuknagHbix 3aaau.

[nsa oueHnBaHmsA pe3ynbtaTtoB 06y‘-IeHVI$l Ha 3a4eTe ncnosib3yeTcd — 3a4TeHo, He 3a4TeHO
CooTHoLLEeHNe nokasaTenen, KpUTEPUEB U LLKAllbl OLleHNBAHNA Pe3yribTaToB o6yquvm.

Kputepum oueHMBaHNsi KOMMNETEHLNIA LLikana oueHok
CdopmupoBaHHble  3HaHWst 006 OCHOBHbIX TEPMMHAX WU UHCTPYMEHTax 3aymeHo
MaTemMaTM4ecKoro aHanu3a, 0 MeTogax CaMOKOHTPONs M NpuobpeTeHnst HOBbIX

HaBbIKOB.
CdopmmnpoBaHHOe yMeHME abCTPaKTHO MbICIUTL, aHANM3MpPoBaTb, MPOU3BOAUTL
CMHTE3, CaMOCTOATENBHO NPUMEHATb METOAbLI U CPEACTBa NO3HaHWS, 0DyYeHus 1
CaMOKOHTpONsA Ansl NpuobpeTeHnst HOBbIX 3HAHWA U YMEHWIA, B TOM 4ucrie B
HOBbIX 06nacTsX, HEMOCPEOCTBEHHO HE CBSA3aHHbIX CO CAEepor OesTenbHOCTU,
pa3BUTMSA coumanbHbIX M NPOdECCUOHAaNbHbBIX KOMMETEHLWA, U3MEHEHUS Buaa
CcBOen nNpoheccnoHanbHON OeATENBHOCTU.

dparmeHTapHbIe 3HaHUS UITM OTCYTCTBUE 3HAHWN. He 3aumeHo

[ns oueHnBaHMs pe3ynbTaToB 00y4YeHMs Ha 9K3aMeHe UCMONb3YTCs CneayoLme:

1) 3HaHWe y4yebHoro MaTepuana v BrageHne NoHATMINHLIM annapaToM AUCUUMINHBI;

2) yMeHue CBs3biBaTb TEOPUIO C NPaKTUKOWM;

3) yMeHue peluaTb NpakTUYeckne 3aHATUS;

4) ymeHWe nnncTpupoBaTth OTBET NpUMepamu;

5) yMeHWe NpUMeHsATb MeToabl MaTEMaTUYECKOro aHanns3a ans peleHns npuknagHbix 3agay.

[ns oueHuBaHWsi pe3ynbTaToB OOy4YeHMsi Ha 3k3ameHe Wucronb3yeTtcs 4-6annbHas wana:
«OTIIMYHOY», «XOPOLLOY», KYAOBMETBOPUTENBHO», «KHEYAOBNETBOPUTENBHOY.

CooTHOLLEHWNe NnokasaTenemn, KpUTEPUEB U LKarbl OLLEHUBaHNS pe3ynbTaToB 0by4YeHus.



Kputepuum cpopMmMpOBaHHOCTU KOMNETEHLINI OueHka

CdopmupoBaHHble 3HaHMS 06 OCHOBHBLIX TEPMMHAX W MHCTPYMEHTax MaTeMaTU4ecKoro Omnuy4Ho
aHanm3a, 0 MeTogax CaMOKOHTPOMSA U NPMOBPETEHNST HOBbIX HABLIKOB.

CdopmupoBaHHOe yMeHWe abCTpPaKTHO MbICNUTL, aHanM3npoBaTb, MPOU3BOAUTL CUHTES,
CaMOCTOSITENBbHO NPUMEHATL METOAblI U cpeacTBa NO3HaHWs,, 0Oy4YEeHUss U CaMOKOHTPOIS
Ons  npuobpeTeHust HOBbLIX 3HaHUA W YMEHWA, B TOM 4MCIe B HOBbIX 06nacTsx,
HENnocpeACcTBEHHO HE CBSI3aHHbLIX CO Cepon AeATENbHOCTW, PasBUTUA COUMArbHbIX U
npodeccrmoHarnbHbIX KOMMETEHLUMIA, U3MEHEHNST BMAOA

cBoen npodeccrmoHanbHOM AesaATEeNbHOCTU.

CdopmurpoBaHHble, HO coaepxalune otaenbHble Npobensl npeactaBneHs 06 OCHOBHbIX Xopouwio
TEPMUMHAX W MHCTPYMEHTax MaTeMaTU4yeckoro aHanmusa, O MeTodax CaMOKOHTPOmns WU
nNprobpeTeHns HOBbIX HaBbIKOB.

YcnelwHoe, HO cofepxallee oTaenbHble npobenbl yMeHne abCTpakTHO MbICHUT,
aHanu3vpoBaTb, NPOU3BOAMTbL CUHTE3, CAMOCTOSITENBbHO MPUMEHATb METOAbl U CpeacTBa
NO3HaHWs, 06y4YEeHNs U CaMOKOHTPONS AN NpUoBpeTEeHNs HOBbIX 3HAHW U YMEHWUIA, B TOM
yncrne B HOBbIX OOMacTsX, HEMNOCPEOCTBEHHO HE CBA3aHHbIX CO CEPON AeATEeNbHOCTH,

pa3BuTUS coumanbHbIX U NPOdECCUOHANbHbIX KOMMNETEHLMN, N3MeHeHust BMAaa

cBoen  npodreccuoHanbHom

OeATenbHOCTN.

HenonHoe npenctaBneHve o6 OCHOBHbLIX TEPMMHAX U MHCTPYMEHTax MaTemaTuyecKoro YOosrnemsopu-
aHanmsa, o MeTogax CaMOKOHTPONA 1 np|/|06peTeH|/|;| HOBbIX HaBbIKOB. meJsibHO

YcnelHoe, HO He CUCTEMHOE YMeHWe abCTPaKTHO MbICNUTL, aHannaMpoBaTh, NPOU3BOANUTL
CUHTE3, CaMOCTOATEeJIbHO MNpPpUMEHATb MeTodbl WU CcpeacTtBa MNO3HAHUA, o6yquv|;| n
CaMOKOHTpONA Anda npmo6peTeHV|;| HOBbIX 3HaHUN U yMGHI/II7I, B TOM 4ucne B HOBbIX
obnacTax, HenocpeaCcTBEHHO He CBA3aHHbIX CO Cdepon AesTenbHOCTW, pas3BUTUS
coumanbHbIX U npodeccrMoHanbHbIX

KOMMETEHLMI, NAMEHEHNS BMAa CBOEN NPodeCCUOHanbHON OeATENbHOCTY.

dparmeHTapHbI€ 3HaHMSA NN OTCYTCTBUE 3HAHWUN. Heydosnemeopu-
mersbHO

19.3 TunoBble KOHTPOJIbHbIE 3a4aHUA UNTN UHble MaTepuanbl, HeObOXoAUMbIe AN OLEHKU
3HaHMW, YMEeHUW, HaBbLIKOB U (MNK) onbiTa AEATEeNIbHOCTU, XapakKTepusyrliue 3Tanbl
¢hopMMpoBaHUA KOMNETEHLMWN B NpoLiecce 0CBOEHUA obpa3oBaTeNibHOMN NPOrpamMmbI

19.3.1 lNepeyeHb BONPOCOB K 3a4eTy:

1) Mpepen nepemMeHHom BENNYMHbI. Onpepenexne npegena Ha A3blke
rnocriegoBaTenbHOCTEN.

2) ApudmeTmnyeckme oencTBus Hag npegenamMmun.

3) OnpepeneHne dyHKkunKn. MNMoHATNE crnoXHON byHKUMK. Knaccudukaums anemMeHTapHbIX
yHKUMI (uenble paunoHanbHble, Apob6HO-paunoHanbHble, nppaumnoHarnbHble,
TPaHCUEHOEHTHbIE).

4) OnpepgeneHne npegena dyHKunMn. beckoHeyHO Manas wu  Gonbwas  QYHKUUN.
OOHOCTOpPOHHUE Npeaens!.

5) HenpepbIBHOCTb (pyHKUMKM B Touke. To4YkM paspbiBa U ux knaccudpukaumsa. CBoncTBa
JOYHKLUMI, HENMPEPDLIBHbIX HA OTpes3kKe.

6) lMoHATMe NnponsBogHOW. [eomMeTpudecknin u PrU3n4ecKnim CMbIC NPON3BOSHOMN.

7) OunddepeHumnpyemocTtb pyHkumin. OCHOBHLIE NpaBuna auddepeHuMpoBaHnS.

8) lMponsBogHble CNoXHOM OYHKUUKM, 0BpaTHOM (PyHKUMK, BbiBOA Tabnuubl NPOU3BOAHbLIX
arieMeHTapHbIX PYHKLNA.

9) MoHsTue guddepeHumana. MNpubnmxeHHble BblYUCNEHUS C NTOMOLLbIO AnddepeHumnana.
10) [MpousBogHble BbICLUMX NOPALAKOB Pas3fivyHbIX QYHKLMUN.

11)  [OuddepeHumnarnsl BbICLUNX NOPAOKOB.

12) [paswuno JlonuTans.




13) WccneposaHue byHKUMW MeTogaMu aHanusa. VIHTepBasibl MOHOTOHHOIO WU3MEHEHUS
PYHKUMN.

14)  JkcTpemym byHKUuK. NccnegoBaHue oyHKLMM Ha 3KCTPEMYM C MOMOLLBIO NMPOU3BOAHOWN
BTOPOro nopsigka.

15)  Y4yacTkum BbINYKNocTU rpadmka yHkumMn. Toukm nepermba. AcumnToTbl rpaduka
PYHKUMN.

16) O6wasa cxema nccnegoBaHna rpaduka OyHKUMN.

17) HeonpepeneHHbln wuHTerpan (onpegeneHne HeonpedesieHHoOro  uHTerpana, ero
CBOMCTBa, Tabnuua HeonpeaeneHHbIX MHTErpanos).

18) MeTog WHTErpMpoBaHNA, OCHOBAHHbLIN Ha WHBAPWAHTHOCTU (POPMbI HeonpeneneHHOoro
WHTerpana (MeToa 3aMmeHbl NepeMeHHOoN).

19) WHTerpupoBaHue nNo YacTam.

20) WHTerpupoBaHve AOpOBHO-pauMoHanbHbIX  BblpaXeHWn (MHTerpypoBaHve apoben
npocTenLero Bnaa, NOHATME HENPaBUbHOM APOOU, pasnoXeHne npasusibHOM Apobu Ha cymmy
npocTenwmx gpoden).

21)  WHTerpupoBaHue TPUrOHOMETPUYECKUX BblPaXKEHUMN.

22) OnpeperneHHbIn wWHTerpan (onpegeneHve Ha OCHOBE reoMeTpu4eckorM 3agadn o
nnowaan KpMBOSIMHEMHOW Tpaneuun), ero CBOUCTBA.

23)  OueHkun onpeneneHHoro nHTerpana.

24)  WHTerpan c nepeMeHHbIM BEPXHUM NPeaesiom.

25)  ®opmyna HetoToHa — JlenbHuua.

26) 3ameHa nepemeHHOM B onpeneneHHoM nHterpane. VIHTerpupoBaHue no 4acTsm.

27) [eomeTpudeckue n hmsnyeckme 3agaym ¢ UCNob3oBaHNEM ONpeaenieHHOoro nHTerpana
(BbIMMCNEHME NOWaan NIIOCKON oUrypbl, BblYUCIEHNE paboThl NEPEMEHHON CUMblI).

28) HecobctBeHHble wuHTerpanbl  (OT  HeorpaHUYeHHbIX  YHKUMA, C OEeCKOHEYHbIMM
npegenavn).

29)  DyYHKUMM HECKONbKMX NEepeMeEHHbIX (onpeaeneHue, obnactb onpeaeneHns).

30) Tlpemen yHKUMM HECKOSbKUX MEepeMeHHbIX, crnocobbl BblMMCNEHUA. HenpepbiBHOCTb
dyHKLUMN.

31) OnpepgeneHune YacTHbIX NPOU3BOAHbIX, X FTEOMETPUYECKMUIA CMbICHI.

32) TlonHbi gnddepeHuman Kak cymma YacTHbIX AuddepeHumnanos, NpUnoXKeHne nosHoro
AnddepeHunana.

33) [lpousBogHble BbiCLLMX NOPAAKOB (0603HAYEHUe, NOHATUMHBIN CMbICH, OKa3aTenbCTBO
TeopeMbl O CMELLAHHbIX NPOU3BOAHbIX).

34)  OnddepeHumansl BbICLLUMX MOPSAKOB.

35)  WHTerpupoBaHme OYHKUUN OBYX NEPEMEHHDbIX.

36) OnpegeneHne OBONHOIO UHTErpana, ero reoMeTpUYeCcKnii CMbICI, CBONCTBA.

37) BbluucneHue OBOMHONO MHTErpana Aang npsiMmoyrosisHOM U KPMBOMMHENHOW obnacTen.
3ameHa nepemMeHHOoNr B ABOVHOM MHTErpane.

38) [llpunoxeHne [OBOWMHOrO WMHTErpana K BbIYUCAEHUIO Mowagen nrockKux duryp wu
PU3NYECKUX BENNYNH.

19.3.2 MNMepeyeHb BONMPOCOB K 3K3aMeHY:

1) MaTpuupbl. OCHOBHbIE NOHATUSA N ONpPeAeneHnsl, OCHOBHbIE BUAbI MAaTpuLL.
2) Onepauuun Hag maTpuuamu.
3) Onpegenutenu 2, 3, N—ro NOPsiAKOB 1 UX CBOMUCTBA.

4) O6paTHasa maTtpuua.

5) Teopema cyLeCTBOBaHUSA N €ANHCTBEHHOCTM 0BpaTHON MaTpuUUbl.

6) HaxoxaeHvne obpaTHOM maTpuubl.

7) PeweHne maTtpuyHbix ypaBHeHU. Dopmynel Kpamepa.

8) Cunctembl NMHENHbIX anrebpanyeckmx ypaBHEHUN, OCHOBHbIE MOHATUSA U ONpeaeneHus.
9) COBMECTHOCTb CUCTEM NIMHENHbIX anrebpanyecknx ypaBHEHUN.

10) Teopema KpoHekepa — Kanennu.



11)  MeToapbl HAXOXAEHUSA pPeLIEHNsT CUCTEMbI JIMHENHbIX anrebpandecknx ypaBHeHUn (MeToa
Kpamepa, metog aycca, MaTpuUdHbIN MeToA).

12)  OpHOpOoAHble CUCTEMBI NMNHENHBIX anrebpanyecknx ypaBHEHWUNA.

13) ®yHaameHTanbHas cucTemMa peLleHun.

14)  OnpepgeneHuve BeKTopa Kak afieMeHTa NIMHENHOro NpPoCTpaHCTBa.

15) JIuHenHble onepaunn Hag BEKTOpaMu.

16) CkanapHoe, BEKTOPHOE, CMeLlaHHOe N ABOMHOE BEKTOPHOE NPOU3BeaEHUS] BEKTOPOB, UX
OCHOBHble CBOWCTBa, reoMeTpuyeckui u usndecknn cmbicn. KoopauHaTHOe BblpaXeHue
npon3seneHni BEKTOPOB.

17)  OO6wme NOHATUA O NIUHUMU, NOBEPXHOCTMU.

18)  YpaBHEHUS NIMHUIA 1 MOBEPXHOCTEMN.

19) [llonsipHble KoopauHaTLI.

20) T[pamMas Ha NNOCKOCTW.

21) Pasnu4yHble hopMbl ypaBHEHUI NPAMOKN Ha NIIOCKOCTMU.

22) BsanmHoe nonoxeHue npsiMmbix Ha NAIOCKOCTH.

23) [lNpsmas n NNOCKOCTb B MPOCTPaHCTBE.

24)  YpaBHeHM s NIIOCKOCTU U ypaBHEHUS NPAMOKM B NPOCTPAHCTBE.

25) BsanmHoe pacnonoxeHue npsMbIX U MIIOCKOCTEN.

26) [eomeTpuyeckue onpedeneHna KpuBbiX BTOporo nopsgka (annunc, runepbona,
napabona).

27) BblBOA4 KQHOHWYECKUX YPABHEHNN 3TUX KPUBLIX, MOCTPOEHME KPUBLIX BTOPOro nopsaka no
NX KAHOHNYECKOMY YPaBHEHMUIO.

28) [lNpeobpasoBaHne gekapTOBbIX KOOPAMHAT Ha NSIOCKOCTMW.

29) [puBegeHne obLero ypaBHEHUSA KPMBOM BTOPOro MNopsigka K KaHOHUYECKOMY Buay.
[MoBepxHOCTM BTOPOro nopsaka (annuncoug, napabonovapl, rmnepbonovapl, LANUHAP, KOHYC),
NX KAHOHNYECKMNE YPaBHEHUS.

30) MeTtoa ceyeHun B uccrneaoBaHnm opmMbl NOBEPXHOCTEN.

31) [lpuBegeHve oO6OWero ypaBHEHMS KPWMBOM W TMOBEPXHOCTW BTOPOro mnopsgka K
KaHOHMYeCKOMY BUAY.

32) O6wwue noHATNA Teopun guddepeHunanbHbIX ypaBHEHNIA.

33) [OudpdepeHumanbHble  ypaBHeHMst | nopsgka,  paspelleHHble  OTHOCUTESbHO
NPOU3BOAHON.

34) YacTtHoe u obuwee peweHne anddepeHuManbHOro ypaBHEHUSI MEPBOro nopsiaka.
YpaBHeHUS C pas3aensaowmnmMmnca nepeMeHHbIMN.

35) PeweHne npoctenwmnx  auddepeHumanbHbiX  ypaBHEHWA  NEPBOro  MOPSAKa,
NPUBOASALLMXCA K YPaBHEHUAM C pasaensaiowmnMmnca nepemMeHHbIMN.

36) [pocTtenwmne gudpdepeHumnanbHble ypaBHEHMS BbICLUNX NOPSOKOB.

37) PeweHune npoctenwmnx andpdepeHumanbHbiX ypaBHEHUI BbICLLNX NOPSAKOB.

38) YactHoe n obLuee pelueHne gudpdepeHumnanbHbIX YpaBHEHNUN BbICLLMX MOPSIAKOB.

39) HaxoxgeHve nNpou3BOSIbHLIX MOCTOSHHBIX OOLWero pelweHuss C  UCNoNb3oBaHWEM
HayanbHbIX YCNOBUMN.

40) PelueHne nMHENHbIX 0O4HOPOAHbIX AnddepeHUnanbHbIX ypaBHEHUI BbICLLUMX NOPSOKOB C
NOCTOSAHHBIMU KO3 PULNEHTAMM.

41) Wcnonb3oBaHue guddepeHumnanbHbIX ypaBHEHWI B NPUKITAAHbIX 3ada4vax.

42) [OunddepeHumanbHble ypaBHEHMS B YaCTHbIX NPOM3BOAHbLIX MEPBOro nopsiaka.

43)  JInHEenHble OOQHOPOAHbIE YPaBHEHUS.

44)  KBasunuvHenHble ypaBHEHMS.

45)  HenuHenHble ypaBHEHUS.

46) YpaBHeHVe NepeHoca BellecTBa NOTOKOM BO3ayxa.

47)  OCHOBHble ypaBHEHMSI MaTemMaTU4eCKOW (U3MKM N MOCTaHOBKA HadanbHO-KpaeBbIX
3ajau.

48) TlloHATME KOPPEKTHO MOCTaBfeHHOW 3agdayv. BbiBoa ypaBHEHUS MarblX nornepeyvHbIX
KonebaHun CTpyHbl.

49) TloctaHoBka 3agay Kown.



50) Knaccudukaums rpaHUYHbIX YCITOBUN.

51) CwmewaHHada 3agada 4ns BOSTHOBOIrO ypaBHEHUS.

52) [llpumepsbl 3aga4y, CBOASLLMECS K PELLEHNIO BONTHOBOMO YpaBHEHUS.

53) BbiBoA ypaBHeHUA A dysuu.

54)  BblBOA ypaBHEHUS TENSIONPOBOAHOCTH.

55) TlloctaHoBka 3aga4vn Kowwn. Buabl rpaHnyHbix yerosui. CmvellaHHasa 3agada.
56) MaTemaTudeckune mogenu crtaumMoHapHbIX NPOLLECCOB.

57)  OcHOBbI MaTeMaTM4YECKOro MOAENTMPOBAHNS.

58) Teopwus norpelHoCcTeN.

59) MeToa HaMMeHbLUNX KBaapaToB.

19.3.3 MNepeyeHb 3agaHui ANSA KOHTPOSIbHbIX paboT (1 cemecTp)

1) WNcnonb3ya onpenenexHve npegena nocnenosaTtenbHOCTU, AoKa3aTk, YTO In'flan =a
9-n° ,_ 1

ana a = i E
1+2n

Bbluncnutb npegensl nocregoBaTenibHOCTEN
1-24+3-4+..+(2n-1)—2n

]
3) Iim(\/(nz )% +2) -2 1) - 2))

N—w

Bbluncnute npegens! yHKUMA
o (x®—2x-1)°
4) M —a—eogr—-

5 lim (\/x2—2x+4—\/x2—4x+3).

X——0

6) Mcnonbsya Tabnuuy 9KBMBaNEeHTHbIX doyHKLUMA, BbIYMCIIUTb npegen
_ X2 sin(12x°)
lim
-0 In(1+ 2X)tg? V/3x

, arctg 'l.iE X 2
7) Bouvermte f'(X): y=e Y +3e

. T —
8)  Hautu npoussogHyio dyHkumm T (X) = (2sin(x — =) + 3)*™ g royke X =
4 4

9) Hantn nepsbii 1 BTOpOM anddepeHumansl dyHKUMKM y(X), 3agaHHOM HESIBHO

ypaBHeHreM 2X°Y* —2xy +4x* —y* +2x—6y —6=0 g Touke A(1,0).
10) Hamtm yyacTtkm BoO3pacTaHusi, YObIBaHMA U TOYKM aKcTpeMyma  yHKLUK

f(x) =8x% —x* .

. 2
11)  Bbl4MCNUTbL MHTErpanbi: j'e *dx, ) 2
0 o 4X+2 o 144X

12)  HaitTi acumMnToThl rpadmka pyHKUMM Y = X% +2X .

13)  TpOBECTU MOMHOE UCCHEAOBAHE M MOCTPONTL rpadovk doyHkumm Y = IN(tgX) .

14)  BblMMCRIUTL YaCTHbIE MPOM3BOAHBIE MEPBOro nopsaka yHKUMmn
3

X
f(x, = —xIn(siny)-. —(x2 _ 92 arcsin2x
a) fxy) o0y (siny): 6) (X v,2)=(x* -2y +x2) _

dx V2 arctg 2x

dx.




. e . Xy2723 Xzy
15) Haintn fx pgna f(X,y,2)=2 -
z

19.3.4 MNepeyeHb 3aaaHUM AN KOHTPOSbHbLIX PaboT No NMHeMHOW anre6pe (2 cemecTp)
KoHTponbHas pabota Ne1
BapuaHT 1
1. HanTtu BCce pelueHns cucteMbl MMHENHbIX ypaBHEHWI. YKa3aTb 6a3ncHble n cBobogHble
nepeMeHHbIe.

(x+y-32=8 2x -2z =1
a)%x+2y—4z:9 A)32x-2y+2=2
|2x+y-3z=11 L|6x—2y—32:3
(Xx—2y+4z=0
é)TZy—Zz:O
[2x-2y+62=0

2. PewnTtb cuctemy nMHenHbIX ypaBHEHW. YKa3aTb 6Ga3ncHoe pelueHue.
X1+5X2 + X3 —2X4 + X5 =4
2x +10x +3x —7x =8
I gk 158 2% +ai _ax -1

1 2 3 4 5

3. Bbluncnute: a) AT-B-5-E; 6) (C-D+DT"-C")3, roe E — eguHnyHas matpuua,

A:(_lz _31, B:(:S _3),

PREE N

\ ) \ )

cz(_l 3. 534

-1 ) N,
BapwuaHT 2

1. HanTtun BCce pelueHns cucteMbl MMHENHbIX ypaBHEHWI. YKa3aTb 6a3ncHble n cBobogHble
nepemMeHHble.

(3X+y+2z=8 {—2x+y—z:1
a)%3x+2y+3z:9 é)12x+2y+z =-1
[6x+y+3z=15 [-2x+4y-z=0
(x+3y—-62=0
a)!-3y+3z=0
12x+3y—92 =0

2. PelwunTb cuctemMy NUHENHbIX ypaBHEHUN. YKka3aTb 6a3ncHoe peLueHue.
X1+ 2X2 + X3 + 4Xa — 3%5 = —3
2X +4x +3x +11x —4x =-6

1 2 3 4 5
—3X —b6X —2X —9x +12x =7
L 1 2 3 4 5

3. BbluncnuTe: a) A-B™-6-E; 6) (C-D+DT-C")3, rae E — eaMHnyHaa matpuua,



-3 4
c-13 _41\|’ D:(—l —4\'
\ y \ Y
BapuaHT 3

1. HanTu BCce pelueHns cucteMbl MIMHENHbIX ypaBHEHW. YKa3aTb 6a3ncHble n cBobogHbIe
nepeMeHHbIe.

-3X+y+5z2=-9 (x—2y-3z=1
a){-3x+2y+82=-17 @)i2x—y+z=-2
1—6x+y+52:—6 4x -5y -5z =-1
(x+y—-2z=0
a) |—y+z:0
12x+ y-3z=0

2. PewnTtb cuctemy nMHenHbIX ypaBHEHU. YKa3aTb 6Ga3nucHoe pelueHue.
[X1=5X + X3 + 4Xa — 2X5 = —
2x —10x +3x +11x —-9x =-6

1 1 2 3 4 5
—3X +15Xx —2x —9x +2x =11

1 2 3 4 5

3. Bbluncnute: a) AT-B-8-E; 6) (C-D+D'-C")3, roe E — eauHuyHas matpuua,

A=|(411 ﬁl’ B_'(::ZL f'
3 2
Y G

(2 _
S

BapuaHTt 4
1. HanTtu BCce pelueHns cucteMbl MMHENHbIX ypaBHEHUI. YKa3aTb 6a3ncHble 1 cBo6ogHbIE

nepemeHHble.

3X+y+3z=-12 |(x+2y+z:1
a)13X+2y+4z=-17 &){2x-y+z=1
6X+Yy+5z=-19 4x+3y+32=2

(-2x+4y+162 =0
a){ —3x—-4y+4z=0
|L—7x+4y+362 =0

2. PewnTtb cuctemy nMHenHbIX ypaBHEHW. Yka3aTb 6as3ncHoe pelueHme.
X1+ 2X2 +X3 —3%X4 —4X5 =0
2X +4x +3x -10x -12x =0
1 2 3 4 5
—-3X —6X —2X +5X +9x =5
L 1 2 3 4 5



3. Bbluncnute: a) AT-B-8-E; 6) (C-D+DT-C")3, raoe E — eaHnyHas maTpuua,

’/—4 3 |(3 —3\|
A=i2 -2i, B=i1 2 |
[P e Y
\ ) \ )
C:I(1 _ﬂl’ D:(—ll i
SO B
BapuaHT5

1. HanTtu BCce pelueHuns cucteMbl MIMHENHbIX ypaBHEHWI. YKa3aTb 6a3ucHble n cBoboaHbIe
nepeMeHHbIe.

(3x+y=6 (2x-2y-2z=1
a)13x+2y—22:5 é)%Zx—2y+z:2
|6x+y+5z=10 |6x—6y—-3z=3
(—x—4y—82:0
a){ —2x+4y—-4z=0

|L—4x—4y—202 =0

2. PelunTb cucTemMy NUHENHbIX ypaBHEHUN. YKasaTb 6a3ncHoe peLueHue.

[X1+XZ+X3—3x4+3x5=—4
2X +2X +3x —-10x +4x =-8

1 1 2 3 4 5
—-3X —3X —2X +5x -10x =15

L 1 2 3 4 5

3. Bbluncnute: a) AT-B-4-E; 6) (C-D+D'-C")3, roe E — eauHuyHas matpuua,

N B A

SR R

\ \
c-I3 41 o)
\ ) ")

BapuaHT 6

1. HanTtu BCce pelueHns cucteMbl MMHENHbIX ypaBHEHWI. YKa3aTb 6a3uncHblie 1 cBo6oaHbIE
nepemMeHHble.

2X+y+22=6 (Xx+3y+3z=3
a){2x+2y+5z=10 é){|2x—y+z:2
dx+y—-z2=4 4X+5y+72=5
(x—3y+6z=0
é)%Sy—32=O
[2x-3y+92=0

2. PewnTtb cuctemy nMHenHbIX ypaBHEHW. YKa3aTb 6a3ncHoe pelueHune.



[=X1+ X2 + X3 + X4 —3%5 =3
2X —2X —X —=3X +3x =7
i 1 2 3 4 5
X +X +2X —6Xx =-2
L 1 2 3 5
3. Bbluncnute: a) A-BT-6-E; 6) (C-D+DT-C")3, roe E — eamHnyHaa matpuua,
4 3 -4
(4 m| (3
}

I

4
Sy
c-l; 4. 0% A
4 4" -1 4"
\ Y \ Y
BapuaHTt 7
1. HanTtu BCce pelueHns cucteMbl MMHENHbIX ypaBHEHWI. YKa3aTb 6a3ncHble 1 cBo6ogHble
nepeMeHHbIEe.
SR 28 i S L Fr e
3 a)12x
—6X+y—-2=2 4x-7y—-2=0
(x—3y+6z=0
a)l-y+z=0
2x—-3y+92=0

2. PelwunTb cucTemMy NUHENHbIX ypaBHEHUN. YKa3aTb 6a3ncHoe peLueHue.
[X1— X2 +5X3 +3x5 =3
X —2X +6x —5X +Xx =4

ﬁ 1 2 3 4 5
2X =X +9X +5x +9x =1
1 2 3 4 5

3. Bbluncnute: a) AT-B-6-E; 6) (C-D+D'-C")3, roe E — eauHuyHas matpuua,

1 4 (4 3\
A= -2 -1 = -1 4
\ 3 | ’ -3 2 '
S \
(2 3 o3 4]
) \ )
BapuaHT 8

1. HanTtu BCce pelueHns cucteMbl MMHENHbIX ypaBHEHWI. YKa3aTb 6a3uncHblie 1 cBo6ogHbIE
nepemMeHHble.

—X+y+z=1 -2X+Yy+2z=-3
) —X+2y+2=-2 &)12x+2y+2=3
L|—2x+y+32=6 —-2X+4y+52=0



—2X+3y+122 =0
a){ —3x-3y+3z=0
|L—7x+3y +272=0

2. Pelwuntb cuctemMy nuHenHbIX ypaBHeHUN. Yka3aTb 6a3ncHoe peLleHmne.
2X1 —5X2 +5X3 + X4 —4Xx5 =4
—4x +10x —-9x +Xx +9x =-5

| 1 2 3 4 5
2X —=5X +6X +4x -3x =7

L 1 2 3 4 5

3. Bbiuncnute: a) A-BT-4-E; 6) (C-D+D'-C")3, roe E — eamHnyHas matpuua,

_(1 3} 33 55
|_1 . i l Sl
\ ) K )

(3 2), D= -2)

23 |-
Y K23)

BapuaHTt 9
1. HanTtu BCce peLueHns cncteMbl MMHENHbIX ypaBHEHWI. YKa3aTb 6a3ncHble n cBobogHble

nepemMeHHbIe.
a) —xigyfgz_ _2)§‘+2¥+ %
4 5 &){2x

|L—2x+y—z=—3 [—2x+4y—z:5
(Xx—2y+4z=0
é)TZy—22=O
[2x-2y+62=0

2. PelwunTb cMctemMy NUHENHbIX ypaBHEHUN. YKa3aTb 6a3ncHoe peLueHue.
X1—3X2 +4%X3 —2%X5 =3
X —4X +5X +3X —4x =-2

1 1 2 3 4 5
2X —=5X +7X —3x —X =16

1 2 3 4 5

3. Bbluncnute: a) AT-B-3-E; 6) (C-D+DT-C")3, roe E — eauHuyHas matpuua,

| _51 B:(—41§’
\ )

|

\
c-I3 3l D=(_23 Q
\ Y \ y

42’



BapwuaHT 10
1. HanTtu BCce pelleHnsi CUCTEMbI NIMHENHBIX YpaBHEHUI. YKa3aTb 6asuncHble n cBo6OaHbIE
nepemMeHHble.
[3x+y-4z=-T7 {—2x+3y—z:3

a){ —-3X+2y—-62=-8 é)12x+2y+z =1

|—6x+ -3z=-13 -2X+8y—-z=4
[ y y
|(2x+ y—4z=0
é)jx—y+z:0
[5X+y-72=0

2. PewnTtb cuctemy nMHEnHbIX ypaBHEHU. YKa3aTb 6a3ncHoe pelueHue.
[XL+X2 + X3+ Xa + X5 =2
—2X —2X —X —4x -3x =0
1 2 3 4 5
X+X +2X —X =6
L 1 2 3 4

3. Bbiuncnute: a) A-BT-5-E; 6) (C-D+DT-C")3, roe E — eanHnyHaa matpuua,

2 3 3 -1
PTG

\ ) \ )
- (—12 FA (—11 —22\
\ ) \ )

KoHTponbHasa pabota Ne 2
BapuaHnT 1
1. ByayT nn cTpoku unm ctonbubl MaTpuL IMHENHO 3aBUCUMbI? KakoB paHr matpuubl B?

(—6 -1 2 3) (3 —2—5—62

5 0 2 4 -4 6

AZ’—lz 2 5 6 "B_\—3 1 2 2 2|
6 1 2 -2 2 4 2 34

\ )\ )

2. PewnTb cnctemy ypaBHeHun metogom Kpamepa
3 13X (10\
e 1 ALl
|—6 1
.

\ )\) )

3. PewwmnThb kBagpaTHOe ypaBHeHne Zz° —8z +41=0c koMnneKkCcHbIMM KOpHIMU Zi 1 2z 1
BbIMUCIUTD:

a) 1-(z, +23) -




4. PelwnTb matpuyHoe ypasHeHne A- X =B roe

(-2 ). (-1 -9)
s o) Tl o)
BapuaHT 2

1. ByayT nn cTpoku unm ctonbubl MaTpuL IMHENHO 3aBUCUMbI? KakoB paHr maTtpuubl B?
( 3 3 1 1)
4 4 1 -
AZ‘ 6 6 3 2 ’\,

3 -3 -1 0
\ )

2. PewnTb cuctemy ypaBHeHun metogom Kpamepa
(=3 1 4)(x) (20)
-3 2 6||y|= 270_
-6 1 5)\z 31)|

3. PelunTb kBagpaTHOE ypaBHeHWe Z° +62 +18 = 0¢ KOMMNEKCHBbIMI KOPHSIMA —~ — ==
- = N BbIYUCIIUTD:

a)i-(z1+22); 6)n-2z|; Bz 1.

4. Haiitn oBpaTHyto matpuuy A_l , ecnm

(1 2 1}
A=2 5 21
2 35 2

\ )

BapwuaHT 3
1. ByayT nn cTpoku unm ctonbubl MaTpuL IMHENHO 3aBUCUMbI? KakoB paHr matpuubl B?

== —3 s fz 3 -2 -2 -2
2.

=
A:L a —a —a o j B-ls a4 1 o
—= = a a Jy

N

2. PelwnTb cuctemy ypaBHEHUN METOLOM Kpamq a
B Mty

2
3. PewnTs kBagpatHoe ypasHenne 7° +87 +32 =(c romnnekchbiMu kopismn 2 m Z2 m
BbIYMCIIUT:
a)iarz); E)u-zl; B)za-z=.

4. PelunTb MaTPU4HOE ypaBHeHWe A X = B , rae

_r
[N a - L
b

BapuaHT 4



1. ByayTt nn cTpokn nnm ctonbubl MaTpUL, IMHENHO 3aBMCUMbI? KakoB paHr maTpuubl B?

(—6 12 3 (1 -1 -1 —137
Al 5 0 2 ofg |2 -1 -2 -14

2 2 5 " |5 1 4 17
|
L6 1 2 4) (4 2 4 3 -8

2. PewnTb cuctemy ypaBHeHun metogom Kpamepa
3 3 -y fgh
1
\

L
2 afs) o

3. PewnTb kBaapaTHoe ypaBHeHne Z° —10z+34 =0 ¢ koMnneKCHbIMU KOPHSIMU Z1 1 Z
BbIYNCIUTD:

a) i'(zl"'zz); 6)|Zl_22|; B)Zl'zz.

4. Haiitv obpaTtHyto matpuuy AL, ecrm

BapuaHTt 5
1. ByayT nn cTpokn nnm ctonbubl MaTpuL NIMHENHO 3aBUCUMbI? KakoB paHr matpuubl B?

2 1 3 2 -4 -3 4 -9 4
2 2

2 3 71 461

’ 4 2 7 4 \—5 -1 3 -5 -1
2 -1 -3 -1 8 2 6 -9 -4

\ )\ )

2. PewnTb cnctemy ypaBHeHun metogom Kpamepa
110 )( x) ( o)
1 2 1 ' -3
\ VAN

3. PelwuTb kBagpaTHOe ypaBHeHne Z° —8z +25=0 ¢ KOMMNEeKCHbIMU KOPHAMU Z1 1 Z; 1
BbIYMCTINTB:

a) i'(zl+zz); 6)|Zl_22|; B)Z1 2.
4. Peluntb MaTpu4yHoe ypaBHeHne A-X =B roe

A=If_53 _74\‘; B:(_63 _1\
\ ) \ )

BapuaHT 6
1. BygayT nn cTpoKM nnm cTtonbubl MaTpUL, IMHENHO 3aBMCcUMbI? KakoB paHr maTpuubl B?



(3 1 -1 2 (-1 3 0 2 2

2 2 -1 2 4 -1 35
- 8

‘ 14l \2—4 1 31‘-

34T 4 2 2 2 22

\ )\ )

2. PewnTb cuctemy ypaBHeHun metogom Kpamepa
(-3 1 2)(x) (-3
-3 2 2|y|= —3\_
-6 1 5)\z —Gﬁ

3. PelwnTb kBaapaTHOE ypaBHeHWe Z° + 2z + 26 =0 ¢ KOMMNNeKCHbIMU KOPHSIMA 21 1 2 1
BbIYNCIUTD:

a) i'(zl"'zz); 6)|Zl_22|; B)Zl'zz.

4. Haiitv obpaTtHyto matpuuy AL, ecrim

1 21
A=(2 5 2
2 5 3
BapuaHTt 7
1. ByayT nn cTpoku unm ctonbubl MaTpuL IMHENHO 3aBUCUMbI? KakoB paHr matpuubl B?
(3 1 2 —1\| -1 2 1 4 —3\|
2 -2 0 -4 -1 2 3 0
A:’ 6 2 -3 —2\’82‘ 2 1 -1 3 2‘
-3 -1 2 2 -1 -1 3 5 1
\ N )

2. PewnTb cnctemy ypaBHeHun metogom Kpamepa

S )

3. PewwmThb kBagpaTHOe ypaBHeHne Zz° —6z +13 =0 ¢ koMnneKkCcHbIMM KOpHAMM Zi 1 22 1
BbIYMCIINTB:

a) i'(zl+zz); 6)|Zl_22|; B)Z1 2.

4. PelwumnTb matpuyHoe ypaBHeHne A-X =B roe

a2 8% 5 (Y 2)
\ ) \ )
BapuaHT 8

1. BygoyTt nun cTpokn unm cTtonbubl MaTpUL, IMHENHO 3aBMcUMbI? KakoB paHr maTpuubl B?



4 2 -1 -1y (1 -1 1 -4 2)
3 -1 -1 0 1 -1 1 -1 -2
:‘—8 4 -1 —2. :‘—2 3 2 -2 —4‘-
4 2 1 2 5 6 -2 8
\ )\ )
2. PelwnTb cucteMy ypaBHeHuii metogom Kpamepa
(3 1 O)(x) (—4\|
3 2 1 =4t
] M
\ N U7

3. PewnTb kBagpaTHoe ypaBHeHne Z° —2z +10 =0¢ koMnneKkCHbIMU KOPHAMM Zi 1 Zx ©
BbIYNCIUTD:

a) i'(zl"'zz); 6)|Zl_22|; B)Zl'zz.
4. Haiitv obpaTtHyto matpuuy A, ecrim
1
A= l( %)
\

) —6 M

BapuaHT 9
1. ByayT nn cTpoku unm ctonbubl MaTpuL IMHENHO 3aBUCUMbI? KakoB paHr matpuubl B?
( 7 3 2 o) 5 4 -3 -4 4
8 4 2 2 -1 0 1 2 -1
A:’14 6 5 o" _‘—3 7 3 21
-7 3 -2 1 5 7 -1 2 -1
\ N )

2. PewnTb cuctemy ypaBHeHUN MeTo,u,owl Kpawlepa
1 2 Yx)_(3)

NZ! .l

K VRN,

3. PewwunTb kBagpaTHOe ypaBHeHne Z° +82 +20 =0 ¢ KoMnneKCHbIMU KOPHAMU Z1 1 Z; 1
BbIYMCIINTB:

a) i'(zl+zz); 6)|Zl_22|; B)Z1 2.
4. PelwumnTb matpuyHoe ypaBHeHne A-X =B roe
1 2 3 3
A= \, B= )
5 SJ’ 1 6 J
BapwuaHT 10
1. BygayTt nn cTpoKn unm cTtonbubl MaTpUL, IMHENHO 3aBMcUMbI? KakoB paHr maTpuubl B?



1 -5 4]
)

2. PewnTb cuctemy ypaBHeHWU MeTo,D,OM Kpamepa
12X ()

|e NN
C )Y

-2 -2 2 1 2 - —4
r |1z
2 o
\

3. PewnTb kBaapaTHOE ypaBHeHne Z° +4z+8=0c KOMMNEKCHLIMU KOPHAMU Zi 1 Z; 1
BbIYNCIUTD:

a) i'(zl"'zz); 6)|Zl_22|; B)Zl'zz.

4. Haiitv obpaTtHyto matpuuy A, ecrim

-3 1 2
A=-2 2 1],
-2 11

19.3.5 MNepeyeHb 3agaHn ANA KOHTPONbHOM PaboTbl N0 BeKTOpHOW anredpe (2 cemecTp)
KoHTponbHas paboTa

1. KonnuHeapHbl nn BekTopbl C11C,, pasnoxeHHble no Bektopam dub ?
2. MepneHaVKyNspHbI v BekTopbl @ 1 b ?
3. KomnnaHapHbl N1 BekTopbl &,b,¢ ?

4. Hantu yron mexagy Bektopamm AB un AC.
5. NaHbl koopanHatsl Todek A B.C. Boumncnuts:

1) npecAB;

2) np (s5.c7 (2AC +3CB) ;

3) |AB + 4BC|

4) 2((AB-CB), AB) :

5) (AB,BC);

6) ((AB+4BC),(BA-AC)):
7l AB.BCI);

8) [(AB+2BC),(CB-AB)]:

ArB BC-AC;
10) AB.+ BC), BC} AcﬂJ

11) (AB, BC)- AC .

12) OpT BeKTOpa AB ;
6. [aHbl koopamHaThl BeplunH nupamuabl ABCD | BeiyncnnTs:



1) o6bem nupamuabi;

2) onvHy pebpa AB;

3) nnowaab rpann ABC:

4) yron mexay pebpamun AB n AD;

BapuaHTbl
BAPUAHT 1

1.1 8={1;,-2;3},b={3,0;1},c1=2a+4b,c; =3a-h.
2.1 a={1;3;-1},b={3;-2;3}.

3.1 8={23;-1},b={1,-1;3},c={1,9;-1}.

4.1 A(1,-2;3),B(0;-1;2),C (3;-4:5).

5.1 A(1;2;1),B(-1;3;4),C(0;1;2).

6.1 A(1;1;1),B(-1;2;4),C(2;0;6), D(-2;5;-1).

7.1 (Taphe].c).

BAPUAHT 2
12 y = (y' )2 ~12xy

2.2 xy —y=x2
3.2 xy +y=3
4.2 A(0;-3;6), B(-12;-3;-3),C (-9;-3;-6).
52 A(0;1;2),B(3;-1;2),C(-1;2;5).
6.2 A(0;5,0),B(2;3;-4),C(0;0;6), D(-3;1;-1).
7.2 (@p.c1).2)
BAPUAHT 3
1.3 a={-241},b={1,-2;7}c1=5a+3b,c,=2a .
2.3 xy =yin(y/x)
3.3 X3y +x%y=1
4.3 ydx — 2xdy= 2y*dy
5.3 Xy —y=./x*+y?

6.3 A(0;0;6),B %4;0;—4),c(1;3;—1), D (4;-1;-3).

Ta(b+c)lal
7.3 Ma(b+c)l,
L ( )J ]
BAPUAHT 4
1.4y =§

2.4 a={121},b={3;1;2}.



3.4 a={L;24}b={21,-5} = {L-1-1}.
4.4 yxlnx=y
54 xy +y=y?
y
X
7 2 ﬁy ) X:T al
1]

BAPUAHT 5
15 a={354},b={59;7},t,=-2a+b,c,=3a-2b.
25y =ye’
3.5 d={2-1;1},b={1;2,3},c={1,-3;-2}.
45 xy +y= 5
55y = y —
X y
6.5y — y(1+x)=x
7.5 x(y —y)=¢
BAPUAHT 6
16 a={14-2},b={1;1;-1};ci=a+b,c. =4a+2b.
2.6 d={-415},b={13:1}.
1
cos?X
4.6 A(5;3;-1),B(5;2;0),C(6:4;-1).
5.6 A(-1:4;2), B(5;2;3),C (0;1;2).
6.6 A(6;0;4), B (0;6;4),C (4:6,0), D (0; -6;4).

76 |((abljc).d}
BAPUAHT 7

1.7 a={1,-25},b={3;-1;6},t1=4a-2b,C; =b-2a
27a={3;-12},b={2;3;-1}.

3.7 a={11;-1},b={7:3,-6},c={-1,1,9}.

4.7 A(-3:-7:-5), B(0;-1;-2),C (2;3,0).

5.7 A(3,-2;1),B(1;3;2),C (2;4;1).

6.7 A(3;2;4),B(2:4,3),C(4:3,-2), D(-4;-2;-3).

7 {(ee)e) BAPUAHT
8

1.8 a={35;-1},b={2,-1;1},c1=6a-3b,c,=b-2a
2.8 a={-4,-1,5},b={1,-3;1}.

3.8 a={2;-4;9},b={2,0;-3},c={7,9;-3}.

4.8 A(2,-4:6), B(0;-2;4),C (2:3,0).

36 Yy =



5.8 A(-1;3;--1), B(-3;2:3),C (-1;3,0).
6.8 A(6;3;5),B(5;-6;3),C(3;5;6), D(-6;-1;2).

7.8 ((a’, b_), c')- C.
BAPUAHT 9

1.9 8={-2,-3;-2},b={1,0;5},t1=3a+9b,c, =—a - 3b.

2.9a={91;2},b={-1,1;4}.

3.9 a={LL;1},b={1;1;-1},c={6:0,5}.

4.9 A(0;1;,-2),B(3;1;2),C (4;1;1).

5.9 A(1,-1;6),B(4;5;-2),C(-1;3;0).
A(5,-2;-1),B(4;0,0),C(2;5;1), D(1;2;5).

38 Wza+b.),31,a(7. ye(z81) D2e)

L 1]
BAPUAHT 10

1.10 a={-1;4;2},b{3;-2;6},c1=2a-b,c,=3b—6a
2.10 a=1{82;3},b={-28,0}.

3.10 @={7;2;3} b={5-32},¢={10;-11;5}.

4.10 A(3:3;1),B(1;5;-2),C(4;1;1).

5.10 A(7:1;2),B(-5;3;-2),C(3;2;5).

6.10 A(4;2;5),B(3;0;4),C(0;2;3), D(5;-2;-4).



19.3.6 MNMepeyeHb 3agaHMKN ANA KOHTPONbHOW pPaboThbl NO aHaANUTU4YeCKOU reomeTpum (2
cemecTp)
KoHTponbHasa paboTa

BapuaHTt 1
3apayva 1. [laHbl Tpy nocrnegoBaTtenbHble BepwunHbl napannenorpamma A(1;2), B(-1;3),C(-4;-2).
He Haxoast koopauHaThl BepwnHbl D, HanTu:
1) ypaBHeHue CTOpOHbI AD;
2) ypaBHeHue BbicoTbl BK, onyLieHHon n3 BepwnHbl B Ha cTopoHy AD;
3) AnuHy BbICOThI BK;
4)  ypaBHeHue gnaroHanu BD;
5) TaHreHc yrna mexay agunaroHansmu napasnnenorpamma.
3anuncatb obume ypaBHEHUS HAanO4EeHHbIX MPsMbIX. [TOCTPOUTL YepTeX.

3apava 2. [laHbl Toukn A(1;2;3), B(-1;3;5), C(2;0;4), D(3;-1;2). Hawntu:

1) obuwee ypaBHeHue nnockoctu ABC;

2) obuee ypaBHeHMEe NNOCKOCTU, Npoxoasuen Yepes Touky D napannenbHo nnockoctn ABC;
3) pacctogaHue ot Toukm D go nnockoctn ABC;

4) KaHOHW4Yeckune ypasHeHus npsimon AB;

5) KaHOHW4YeCKMe ypaBHEHUS NpsAMOK, npoxoasLlen Yepes Touky D napannensHo npsimon AB;
6) obLlee ypaBHEHME MOCKOCTU, NpoXoasLen Yepes Touky D nepneHanKynapHo npsmon AB.
3agava 3. YpaBHeHve BTOporo nopsaka 2x° +9y? —4x+6y+2=0 pyTtem BblaeneHns NOMHOro
KBagpata MpUMBECTU K KaHOHMYeckomy Buay. [locTpouTb KpuBYyl, oOnpegensemMyto 3Tum
ypaBHEHNEM.

3apauva 4. Kpusasi 3aaaHa B NonsipHON cucTeMe KoopauHaT ypaBHeHnem £= 39,
TpebyeTcs:

V4

1) HaNTM TOYKK, Nexalune Ha Kpueoii, Aasas ¥ sHaueHuns yepes NPOMEXYTOK, PaBHbIN g
HaumHas oT »=0 po ¢= 27

2) NOCTPOUTb MOMYYEHHbIE TOYKM;

3) NOCTPOUTb KPUBYIO, COEAMHUB NOCTPOEHHbIE TOYKM (OT PYKM UMK C MOMOLLILbIO Nekana);

4) COCTaBWUTb YpPaBHEHME 3TOW KPMBOW B MPAMOYIofibHOW LeKapTOBOM CUCTEME KOOpauHaT.

3apaya 5. [locTpouTb Ha MNIOCKOCTM [EOMETPUYECKOE MECTO TOoYek, onpeaensiemoe

HepaBeHcTBaMu
[1<x<?2

1) ﬁx£y£2x;

ly < 2
2 le—x/ﬁ

Xx=0,y=0

BapwuaHT 2
3apauva 1. [aHbl Tpu nocnefoBaTenbHble BeplumHbl napannenorpamma A(-1;2), B(1;-
3),C(4;0). He Haxogsa koopavHaTthl BepLUMHbI D, HanTwu:

1) ypaBHeHune CTOpPOHbI AD;

2) ypaBHeHue BbICOTbl BK, onyLieHHon n3 BepwmnHbl B Ha cTopoHy AD;
3) ONunHy BbicoThl BK;

4) ypaBHeHune anaroHanv BD;

5) TaHreHc yrna mexay avaroHansaMmu napannenorpamma.

3anncatb o6Lme ypaBHEHUS HaAEHHbIX NPsMbIX. [TOCTPOUTL YepTex.

3apava 2. [laHbl Toukm A(1;-2;3), B(2;0;5), C(-1;3;4), D(-2;1;-2). HanTu:
1) obuwee ypaBHeHue nnockoctn ABC;



2) obuee ypaBHEHNE NIOCKOCTU, Mpoxoadilen Yyepes Touky D napannensHo nnockoctn ABC;

3) paccTtogaHue ot Toukm D go nnockoctn ABC;

4) KaHOHW4Yeckune ypasHeHus npsimon AB;

5) KaHOHW4YecKune ypaBHEHUs NPSMON, Npoxogsawen Yepes Touky D napannernbHo npsamon AB;

6) KaHOHM4YeCKMe YypaBHEHUs MNPAMOW, npoxoasilien 4epe3d Toudky D nepneHauKynsipHO
nnockoctn ABC.

3apaua 3. YpaBHeHue KpuBOW BTOpPOro nopsgka X2 —4y? +6x+4y-8=0 nytem BblOeneHns
MOMHOrO KBagpaTa NpUBECTU K KaHOHUYeckoMy Buay. MocTpouTb KpUBY!HO.

3apaua 4. KpuBas 3aaHa B MONSAPHON CUCTEME KOOPAUHAT YypaBHEHUeM P=4cos,

TpebyeTcs:
T

1) HaNTX TOYKK, Nexalume Ha Kpueon, Aasas ¥ 3HaveHns Yepes NPOMEXYTOK, PaBHbIiA s

HauuHas ot =0 po ¢= 27,
2) NOCTPOUTb NOMYYEHHbIE TOYUKY;
3) MOCTPOUTb KPUBYIO, COEANHMB MOCTPOEHHBIE TOUKM (OT PYKM MM C MOMOLLILIO feKana);
4) COCTaBUTb YpaBHEHME 3TOM KPMBOWN B NPSIMOYrOfbHON AE€KapTOBOW CUCTEME KOOPAMHAT.
3apaya 5. lMocTpouTb Ha MMOCKOCTU reoOMeTpUYeckoe MecTo Touek, onpedensemMoe
HepaBeHCTBaMK

[ y>x2

1) ﬁy—xso;

(x< 2
y (i oy

x=0,y=0

19.3.7 TlepeyvyeHb 3agaHMM [AONA  KOHTPOSIbLHOM paboTbl NO  OObIKHOBEHHbIM
anddepeHumManbHbIM ypaBHEeHUAM (2 cemecTp)
KoHTponbHasa paboTa

BapuaHnTt 1
1. Hantu obLiee peleHme andpdepeHumanbHbiX ypaBHEHWIA:
a) (= y?)y =20y, y=(y) -1
B) ;
2xy
6)xy’—y:x2; r)xy’+y:3_

2. Hantn 4actHoe pelleHne gupdepeHumanbHOro  ypaBHEHUS,  yOOBIieTBOpsoLLEe
HavyanbHbIM ycnosusiv Y' +4y' +4y = e2x’ y(0)=1,y'(0) =-1.

dx
I(ar =Xty
3. HanTtun obuwee pelwieHne cuctemsl anddepeHumnanbHbIX ypaBHeHMM .
| dy _ 8x+y

lldt

4. 3anucaTb ypaBHEHWE KPUBOWA, NPOXoAsLIEen Yepes TOuKy A(5J2), €Cnv U3BECTHO, YTO

yrnoBon koadduLMeHT KacaTenoHon B nobon ee Touke B 3 pas GonbLue yrrnoBoro
KoahduumeHTa NpaMon, coegmHaLWwen To4Ky A C Ha4yanom KoopanHar.



o o

o o

HanTtun obwee pelwenne anddepeHumansHOro ypaBHeHUs y' =sinx
Hantn o6wee peweHne audppepeHUnanbHoro YypaBHEHMS MEeToOOM — Bapwuauum

X

MPOV3BONbHbIX MOCTOSHHLIX Y ' —Y =

e -1"
BapuaHT 2
Hantn obwee peweHne anddepeHymanbHbIX ypaBHEHU:
a)xy’:yln(y/x); B) X’y +x?y =1;
6) ydx — 2xdy = 2y*dy : r)xy —y=vx2+y?

Hait 4actHoe pelueHne AnddepeHUManbHOro  ypaBHEHWsl,  yAOBMeTBopsiollee
HavanbHbiM ycrosusim Y +4Y 12y =8sin 2x; y(0) = -1, y'(0) =1.

[ dx
=4X+6
|dt y
Hantn obwee peweHne cncteMbl anddepeHumanbHbIX ypaBHeHI/II7I< d .
&Y = ax+ 2y

ot

Haintu ypaBHeHve KpuBon, npoxogswen dyepes Touky A(10, 10) n, obnagarowen Tem
CBOWICTBOM, 4YTO OTPE30K, OTCeKaeMbIi Ha ocu abcumcc kacaTenbHOW, NPOBEAEHHON B
nobon Touke KpMBOWN, paBeH Kyby abCcLUMCChl TOUKN KacaHUS.

, 1
Hantn obwee peweHne gudpgepeHumnanbHOro ypaBHEHNS y = X
Hanmtn obwee peweHne aunddepeHumansHOro ypaBHEHUA METOLOM  Bapuauumu
y,—6y, +9y=e*
NPOU3BOSIbHbIX MOCTOSIHHbIX =
BapwuaHT 3
Hantn obwee peweHne gudpdepeHumnanbHbiX YpaBHEHWUI:
a) (12 )y -2y = (142 ) g)YxInx=y.
Xy +y=y*: ¥
6) y+y=yy r)xyr:y_xex_

Hantn 4actHoe pelweHne anddepeHumnanbHOro YpaBHEHUS, YOOBMETBOpSAOLLEe
HavanbHbIM yerosusm Y’ —6Y' —7y = x? —x; y(0) =1, y'(0) =1.

[dx
=-5Xx-4
| o y
Hantn obwee peweHne cncteMbl anddepeHumanbHbiX ypaBHeHMVﬁ d .
| = _ox - 3y

ot

Hantn ypaBHeHue KpumBow, npoxogsauwen 4depes Touky A(1l, 4) n, obnagarowien Tem
CBOMCTBOM, 4YTO OTPE30K, OTCEKaeMbli Ha Ocu opauHaTt nobon kKacaTtenbHOW, paBeH
yABOEHHOW abcumcce TOYKM KacaHus.

HaiiTn obLiee pelueHne auddepeHLmnanbHoro ypasHeHus Y = Y'e

Hantn o6wee peweHne guddepeHunansHoro YypaBHEHUS METO4OM  Bapuauuu

2
MPOM3BOMbHBIX MOCTOSHHLIX Y +Y =Clg“X



BapuaHT 4
Hantun obuwee pelieHne guddepeHumnanbHbiX YpaBHEHU:
axy’+y=5; oYX
) B) y N :

6)Y —y(1+x)=x: )Xy’ —y) =e*,

Hantm uactHoe pelweHne auddepeHLMansHOro  ypaBHEHUs,  YOOBMNETBOpsioLIee
HavyanbHbIM ycrosusiv Y + 4y’ = e—2x; y(0) =1, y'(0) = -2.

[ dx
=3X—
lge =Y
Hantn obwee peweHne cuctemsl guddepeHumanbHbIX ypaBHeHI/II7I< d .
DY = ax+ 2y

llat

Hantn ypaBHeHWe KpumBOW, npoxoasiwien yepes Touky B(3, 4) u, obnagawowen tem
CBOWCTBOM, 4YTO OTPE30K, OTCEeKaeMbll Ha OcCu opauHaT nobon KacaTenbHOW, paBeH
yOBOEHHOMY MOAYIHO pafnyC-BeKTopa TOYKN KacaHus.

1

cos? X
Haintn o6uwee pelleHve AuddepeHUmansHoro ypaBHEeHUss MEeTOAOM  Bapuvauuu

X

Haitv obLiee peluerne anddepeHUmansHOro ypaBHeHus Y =

MPOM3BONbHBIX MOCTOSHHbIX Y =2y +Y =—7—.

Kputepun oLueHOK KOHTPOJbHbIX paboT

OTBeT oueHmnBaeTcs OTMETKON «5», ecnu:

e paboTa BbINOSIHEHA NOSHOCTLIO;

e B IIOMMYECKNX pacCyxaeHusax 1 060CHOBaHMSAX HET NPo6enioB 1 OLWNBOK;

e B pelleHUn HeT MaTeMaTuyecknx owmnbok (BO3MOXHa OfHA HETOYHOCTb, OMUCKa,
He gBnsAlOWAACa CneacTBMeM  He3HaHWs WU HEernoHMMaHusa  yd4ebHoro
MaTepuana);

OTmeTKa «4» cTaBUTCH, ECNU;

e paboTa BbINOSIHEHA NOSIHOCTLIO, HO O6OCHOBAHWS LIArOB peLLEeHNA HeLOCTaTOYHbI
(ecnn  ymeHnss OBOCHOBBbIBATb PAaCCYyXOEHUS He HABNSnUcCb  crneumnanbHbIM
0O BbEKTOM NPOBEPKN);

e [JonyueHa oaHa owmnbka unu asa-Tpw.

OTmeTKa «3» CTaBUTCS, ECIN:

e [JonyuweHbl 6bonee oagHom owmnbkn nnn Gonee AByx- Tpex HEAOYETOB B BbIKNaakax,
yepTtexax unu rpadukax, HO CTyaeHT BnageeTr obAsaTenbHbIMU YMEHUSIMU MO
nposepsaemMon Teme.

OTmeTKa «2» CTaBUTCSH, ECNU;

e [ONyLWEHbl CyLEeCTBEHHble OLWNOKM, NOKa3aBlUMe, 4YTO CTYAEHT He Bnageet
o6sa3aTenbHbIMN 3HaHUSIMU MO AaHHOW TeMe B NOSIHOW Mepe;

e paboTa nokasana nOsIHoOe OTCYTCTBME Yy Yy4auwlerocss obs3aTenibHbIX 3HaHWW,
YMEHUIN MO NPOBEPAEMON TEME UNWN 3HaYUTENbHas YacTb paboTbl BbIMNOMHEHA He
CaMOCTOSTESBHO.



Mpumep KOHTPONbHO-U3MepUTENbHOro matepmana Ne
no y4ye6Houn gaucumnnuHe 61.0.16 MatemaTuyeckun aHanms

HanpasneHne NnoaroToBkM / cneumanbHOCTb
OucumnnuHa

Kypc

30.05.02 MeguumHckasi buocumanka
B1.0.16 MatemaTtnyecku aHanms
1

dopma 06y4eHus O4YHoe
Bua atTectaumm NPOMeXyTOvHas
Bug koHTpons 3avet
Bbunet 1
1. MNpegen nepemMeHHom BENMNYUHBI. OnpepeneHne

rnocrieaoBaTernbHOCTEN.

YTBEP>XIOAIO
3aBeaytowmn kadenpom
MaTeMaTU4ecKoro aHanmaa

A.[l. baeB
rnodnucs, pacwugposka noodnucu

20

npeanena Ha A3bIKe

2. WccneposaHne doyHKUMM mMeTtogamu aHanusa. MHTepBanbl MOHOTOHHOIO WU3MEHEeHUs

dyHKLUUMN.

3. Hantm y4yactkm BoO3pacTaHus,

f(X) =+/8x% —x* .

yOblBaHMSI M TOYKU aKcTpemMyMa  pyHKUMM

Mpenogaeartenb

M.B. [aBbigoBa

rnoonuck pacuwugpposka nodnucu



Mpumep KOHTPONbHO-U3MepUTENbHOro matepuana Ne2
no y4ye6Houn gaucumnnuHe 61.0.16 MatemaTuyeckun aHanms

HanpasneHne NnoaroToBkM / cneumanbHOCTb
OucumnnuHa

Kypc

dopma 06y4eHus

Bua atTectauun

Bug koHTpons

=

YTBEP>XIOAIO
3aBeaytoLwmn kadenpom
MaTeMaTU4YecKoro aHanmaa

A.[l. baeB

rnodnucs, pacwugposka noodnucu

30.05.02 MeguumHckasi buocumanka
B1.0.16 MaTtemaTtnyecku aHanms
1

OYHOE

NpoMeXyTo4Has

3K3aMeH

Bunet 1

2. PeweHne npoctenwmnx  gudpdepeHumnanbHbiX  YpaBHEHUN
NPUBOLSALLMXCS K YPaBHEHUSIM C pasgensitoLMMNCS NepeMEHHbIMN.

3. Pewwwutb anddepeHLmansHoe ypaBHeHne: xy — Yy = x>

Mpenogaeartenb
noonuck

20

CuncTeMbl NUHENHbIX anredpanyeckux ypaBHEHUN, OCHOBHbIE NMOHSTUS U ONpeaeneHus..

nepBoro  nopsaka,

M.B. [aBbigoBa
pacwugpposka nodnucu



19.4. MeToauyeckue maTepuanbl, onpegensowme npoueaypbl OLUEHUBAHUA 3HaHUW,
YMEHMHW, HaBbIKOB U (MNM) onbiTa A[OeATEeNbHOCTU, XapaKTepusylwmx 3Tanbl
¢opmMmmpoBaHMA KoOMneTeHLUN

OueHka 3HaHWW, YMEHWA U HaBbIKOB, XapakTepuaywowas aTtanbl (opMMpoBaHUS
KOMNeTeHUMN B paMKax W3y4YeHUs OUCLUMNNUHBLI, OCYLLEeCTBNSeTCs B Xo4e TeKylen wu
NPOMEXYTOYHOW aTTecTaumn.

Tekywas atrecrayms NpoBogMTCA B COOTBETCTBUM C [lonoXeHnem O TeKkyllen atTectaumm
oby4aromxca no nporpammMam Bbiclwero obpasoBaHna BopoHeXcKoro rocygapCTBEHHOMO
yHUBepcuteTa. Tekywaa atrectauma npoBoanTCs B (popMax KOHTPOSIbHbLIX U flabopaTopHbIX
paboT. Kputepmn oueHnBaH1s NpuUBEAEHbI BbILLIE.

MpomexyTodHaa aTTecTtaumd npoBOAUTCA B  COOTBeTCTBMM C  [lonoxeHnem o
NPOMEXYTOYHOM aTTecTaumm oby4yarLwmxcsa no nporpaMmmam BbiCcLiero obpasoBaHus.

KOHTpOMNbHO-M3MepUTENbHbIE MaTepuanbl NMPOMEXYTOYHOM aTTecTauuu BKIKOYalT B cebs
TeopeTudyeckme BOMPOCHI, MO3BOMSOWNE OLEHUTb YPOBEHb MOJSIYYEHHbIX 3HAHUA U
npakTu4yeckoe 3agaHue, MNo3BOSISKLLEE OUEHUTb CTeneHb CHOPMUPOBAHHOCTU YMEHUA W
HaBbIKOB,.

Mpn oOueHMBaAHUM UCMNONb3YITCH KaydeCTBEHHble LWKanbl OueHoK. KpuTepun oueHuBaHus
npuBeaeHbl BbiLLe.



