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1 Heab AUCHUNIMHBI.

Ilenvto  usyuenusa  oucuyunaunvt  «Matematukay — sBIsSeTcs  (OpMUpPOBaHUE
MaTE€MaTUYeCKOW KOMIIETEHTHOCTH CTYACHTOB, O3HAKOMIICHHE CTYACHTOB C COBPEMEHHBIM
MaTeMaTUYECKUM annapaTtoM, He0OXOIUMBIM Ui Oyayieil mpogecCHoHaNbHON AESITeTbHOCTH.
B xone uzydeHus qUCHHUILTUHBI OyIeT chopMupOBaHA KOMITETCHITUS ;

OIIK-1 (CriocobeH MpUMEHSTh €CTECTBEHHOHAYYHBbIC W OOIICHH)KCHEPHBIC 3HAHHS, METOJIbI
MaTEMaTUYECKOT0 aHajdu3a M MOJEIUPOBAaHUS, TEOPETUYECKOIO0 M OSKCIEPUMEHTAIBHOIO
Uccie0BaHus B PO(ECCHOHAIBHOMN IESTEIBHOCTH).

1.1 ®opmupyembie KOMIETEHIIUN

Tabmuna 1 - ®opMupyemMbie TUCITUTUIMHON KOMITETSHITUU

HaumenoBanue Buna HaumeHnosanue Koz 1 Ha3BaHMe KOMIIETCHIIUU
KOMIIETEHIIUU KaTeropuu (rpymbl)
KOMIIETEHIIN

JCATCIIbHOCTH

Oo6menpodeccnoHambHast OIIK-1 - CnocobeH  mpUMEHSITh
€CTECTBCHHOHAYYHBIC U OOLICHHKCHEPHBIE
3HaHUA, METOAbI MaTEMAaTHYCCKOI'O
aHaJmM3a u MO/ICJIMPOBAHUS,
TEOPETUYECKOTO0 M IKCIICPUMEHTAILHOTO
UCCIIC/IOBAaHUST B TPOQPECCHOHATBHOMN

1.2 NHaAUKATOPBI JOCTHXKEHUs] KOMIeTEeH it

Tabnuna 2 — MHAMKaTOpBl JOCTHXKEHHsI KOMIETEHIINH, (hopMUpyeMble JUCHUILUIMHOM

Kon u HazpaHue Nuaukatopel JOCTHKEHUS JvcuuniamHbl 1 IPaKkTHKH,
KOMIIETEHIINHT kommnereHuu no OITOIT (dhopMupyroIIHe KOMIETSHIIUIO
OIIOII
OIIK-1 (Croco6en | OIIK 1.1. IIpumensier b1.0.08 Maremaruka,
IIPUMEHSATH (usnyeckne 3aKOHBI U b1.0.11 Teopus BeposiTHOCTEH U
€CTECTBEHHOHAYyYHBIE n | OJOKEHNA MaTeMaTU4YeCKas CTaTUCTHKA,
oOIIenH)KEHEPHBIE 3HAHUS, OOIIIETEX HUIECKHIX b1.0.12 luckpernas MaremaTukKa,
METOJBI  Maremaruyeckoro | AUCHHUILIAH JULT B1.0.13 BeruncaurensHast
aHanu3a U Mojenuposanus, | MOACTHPOBAHMA IPURIANHBIX | yiarepmaTnka,
TEOPETUYECKOTO ull HHPOPMALMOHHBIX b1.0.14 ®usuxka,
MPOIIECCOB
3KCIIEPUMEHTAIIBHOTO b1.0.21 MaremaTnueckoe u
OIIK 1.2 ITpumeHsieT METOABI
Hccaea0BaHus B " . MMUTALMOHHOE MOJIETMPOBaHUE
. BBICHIEH M TUCKPETHOU
npo¢eCcCuoOHATBHON MaTeMaTHKH U151 9KOHOMHUYECKHX TTPOIIECCOB,
JeSITeIIBHOCTH). b2.0.04(IT1n) Ipenaumnmnomuast

MOACIIMPOBAHUS IPUKITATHBIX

1 UHGOPMAITMOHHBIX MIPaKTHKA,
1poneccos b3 T'ocynapcTBeHHast HTOroBas
OIIK 1.3 [Tpumensier MeTopI | ATTECTALNA,

TCOPHH BEPOSITHOCTH U 53.01(J1) Boimyckuas

MaTEMAaTHUYECKOM CTAaTHCTUKU | KBaIM(pUKalMOHHAs paboTra
TUTSE MOJICITUPOBAHHSI
MPUKIIATHBIX U
WH(pOPMaITMOHHBIX
IIPOLIECCOB

3



1.3 3nanus, ymenusi, HaBbiku (3YB) no qucuuminne

Ta6mmma 3 — 3HaHus, yMeHUs, HaBBIKH, (POPMUPYEMbIE TUCITUTUTMHON

Kon u Ha3Banue WHaukaTopel ocTHXKEHUsT | 3HaHUA, yMEHUs, HaBbIku (3YB),
KOMIIETEHIINH KOMITETEHINH, (dhopMupyeMble TUCIUIUIMHON
3aKpeIuIeHHbBIE 32
JUCLIUILTUHON
OIIK-1 (Croco6en | OIIK 1.1. ITpumensier 3HaTh:
MIPUMEHSITh (usnyeckne 3aKOHBI U OCHOBHBIE (DaKThI, KOHIIETIIIUU U
€CTECTBEHHOHAay4YHble U | [OJIOXKCHUA MPUHIUIBI MATEMaTUYECKOIO aHajIu3a,
0OIIenHKEHEPHBIE OOILIIETEXHUYCCKHIX anreOpsl U TEOMETPHH.
3HaHUS, Meroapl | AUMCHHILINH JUIA VMeTs:
MaTeMaTHYeCKOro MOACTPOBAHNA IPaMOTHO T0JIb30BaThCS A3BIKOM
aHaIm3a y | HPHKIAZHBIX 1 MaTeMaTHYECKOTO aHAJIN3a, alureOpsl U
MOJIETTUPOBAHUS, MHGOPMAIHOHHBIX TeOMETPHH;
;EZEzTquCKOFO U r(;li_(l)ﬁef .CzollinI/IMeHﬂeT CTpPOTO J0Ka3bIBaTh MAaTEMATUIECKHE
PUMEHTAILHOTO METOJIbI BbICIICH 1 YTBEPXKACHUS B 00JIaCTH
ucciesioBatus B | MCKpETHO MaTeMATHKH MaTeMaTHYECKOTO aHAJIN3a, alureOpsl U
npodeccnoHanbHOMI JUIS MOJIETTHPOBAHHSL TeOMETPHH, BbIIETISS TTIaBHbIE
NEATSIILHOCTH). IPUKIaHBIX 1 CMBICIIOBBIE aCIIEKTHI B
HH(pOPMaITMOHHBIX A0Ka3aTCIbCTBAX;
IIPOLIECCOB IPUMEHSTH 3HAHUSI MATEMAaTUYECKOTO

OIIK 1.3 ITpumensier
METO/Ibl TEOPUHU
BEPOATHOCTH U
MaTeMaTHYECKOU
CTaTUCTUKH IS
MO/IETUPOBAHUS
MIPUKJIAIHBIX U
MH(OPMALIMOHHBIX
IIPOLIECCOB

aHau3a, ajareopsl U TeOMETPUHN IS
pelIeHns IpaKTUIECKUX 3a1a4.
Biagers:

CIIOCOOHOCTBIO pemarb
npodeccuoHaIbHbIE 3a/1a4u B
HCCIEAO0BATEIbCKOM W NPUKIIATHON
NEATEIBHOCTH,  UCIOJB3YyS  OCHOBBI
MaTeMaTHYeCKOro aHaiu3a, ajreOpsl U
rEOMETPHUH

2  O0BbEM U TPYAOEMKOCTH JMCHHUIIIMHBI 10 BUAM y4eOHbIX 3aHATHII. PopMbI

NPOMEKYTOYHOM aTTecTallUH.

Tabnuna 4 — O0beM U TPYAOEMKOCTh JUCIUTUIMHBI IO BUJAM Y4eOHBIX 3aHATUN

. O6béM yacoB 1o popmam
OO6m1ast TpyI0EMKOCTh M BHJIBI y4€OHOM pabOTHI 11O OGVICHIS
JTMCLUIUIMHE, TPOBOJIMMBIE B pa3HBIX popMax 0 q})/ 0 0300 300
1 OGmast TpPyJ0€MKOCTh AUCITUTUTHHBI 324
2 KonrakTtHas paboTa 00yuaromumxcs ¢ npenojaBatenem (1o 28
BHJIaM Y4€OHBIX 3aHATHI) (BCEro)
AynutopHas paboTa (Bcero): 28
B TOM YHCIIE!
JIEKITUHA 12
MIPAKTHYECKHUE 3aHATHSI, CEMUHAPBI 16
MIPAKTUKYMBI
nabopaTopHble paboThI
B MHTEPAKTHUBHOU (opme
B JICKTPOHHOU (hopme
Breaynuropnas pabota (Bcero): 279




B TOM YHCJIC, MHIUBUIyaJIbHAs paboTa 00yJaromuxcs ¢
MpernoaBaTesieM

MIOJITOTOBKA KYPCOBOM pabOThI/KOHTaKTHAas paboTa

IPYIIOBasi, UHAUBUIyaJIbHAS KOHCYJbTALUSI U UHBIE BUJIBI
y4eOHOM e TeIbHOCTH, TPelyCMaTPUBAIOLIUE TPYIIIOBYIO
WA UHAUBUAYAIBHYIO paboTy 00y4aronmxcs ¢

peroaBaTeseM)

279

TBOpYecKas pabora (dcce)

3 CamocrosiTenpHas pabora o0ydaromuxcs (Bcero)

279

4 TIpomexxyTo4Hast aTTecTalus 00y4aronerocs

2 Kypc — 3a4er,
3 Kypc — 9K3aMeH

3. YueOHO-TeMaTHUYECKUI IJIAH U COJepP:KaHue JAUCHUNIHHBI.
3.1 YueOHO-TEeMATHUYECKUI IIJIAH

Tabmuna 5 - YueOHO-TeMaTHUeCKui 1aH 3209HOH (HopMbI 00yUeHHS

O6ma | TpymoeMkocTh 3aHsATUH (Yac.) dopma
1 010]@) 300 TEKYLIETro
TPYIO | AynuTopH Ayautop KOHTPOJIS U
\E Pa3zesnnl ¥ TeMBI TUCIIMIIIIMHBI €MKOC H. IIPOMEXKYT
|10 3aHATHAM Tb 3aHSATHUS 3aHATUS OYHOM
§ (6cez0 | pexn np CPC JIeK | mp CPC aTrTecTanuu
2 yac.) aKT 1I. aKT ycIeBaeMo
g CTHU
Kype 2
| | JIuneiinas anredpa 104 4 6 94 | KoHTpOJBH
MaTpuiiel ¥ onpeieaTuTeNx 34 2 2 30 | ag pabota
CucreMbl TUHEHHBIX 37 1 2 34
ypaBHEHUH
Bekropnas anrebpa 33 1 2 30
Il | BBexenne B anajus 68 \ 4 6 58 | KontponbH
QDYHKIMY U TPEETBI 12 1 1 10 | ag pabora
[IpousBonHas u ee 12 1 1 10
MPUMEHEHUE
Heonpenenenuprit uHTETpa 12 1 1 10
OnpenieneHHbli HHTErpai 12 1 1 10
DYHKIIUHA HECKOJIBKIX 11 1 10
MIEPEMEHHBIX
KomruiekcHble uncia 9 1 8
[TpomexyTouHas aTTecTanus 8 3auer
HNTOI'O 3a 2 xypc 180 8 | 12 | 152
Kype 3
Il | AnannTHYecKasi TeoMeTpust 135 4 4 | 127 | KontposbH
AHanuTHueckas reoMeTpust Ha 64 2 2 60 | as pabora
TJIOCKOCTH
AHanmiTH4YecKasi TeOMETPHS B 71 2 2 67
MIPOCTPAHCTBE
ITpomesxyTouHast arrecranus - 9 DK3aMeH
HUTOI'O 3a 3 xypc 144 4 4 | 127
NTOI'O 3a 2, 3 kype 324 12 | 16 | 279




3.2. Conepxxanue 3aHATHI 110 BUIaM Y4eOHO# padoThI

Tabmuma 6 — ConepxaHue TUCIUTUTMHBI

n/n

HanmenoBanmne pasaciia,
TEMBI JUCLHUITIINHBI

Coneprxkanue 3aHATUS

Kypce 2

Cooepaicanue 1eKYuoOHHO20 Kypca

1

Jluneiinas aaredpa

11

Marpuiisl u
ONPEACITUTENH.

Onepanuu Hax marpunamu. OrpeneneHue CyMMbl MaTpUIl.
Omnpenenenne npousBereHuss marpull. CBONCTBA CII0XEHUS
marpull. CBolicTBAa YMHOXEHHMS MAaTPUIBI HA YHCIO.
Onpenenenne oOpaTHOM Marpullbl. Beramcienne oOpaTHOM
MaTpUIIBl ~ METOJOM  3JIEMEHTapHBIX  IMpeoOpa3oBaHUM.
MatpuyHbie ypaBHEHUS.

Onpenenurenu  2-ro u  3-ro mnopsaaka. OnpexneneHue
onpeaenutenss N-ro mnopsaka. OnpeneneHue MUHOpA.
Ormpenenenne anredpanyeckoro IOMoJHEeHUs. BwruucieHue
onpenenuteneid. Onpenenenue paHra maTpuibl. Teopema o
paHre MaTPHUIIBL.

1.2

Cucrembl TUHEHHBIX
ypaBHeHUI. BexTopHas
anrebpa.

HccnenoBanne cucreM JHHEWHBIX ypaBHeHUU. Teopema
Kponekepa-Kanennmu. Pemenue CHUCTEM JIMHEMHBIX
ypaBHeHUl metonoM [aycca. Merox oOpaTHOl MaTpullbl U
dopmynel Kpamepa. Cucrembl JHUHEHMHBIX OJHOPOIHBIX U
HEOJIHOPOJHBIX YPaBHEHUN

Bekrtopsl. Jlunelinple omepanuu HaJx BekTopamu. CBoicTBa
onepauuii HajJ BekTopamu. PasznmokeHue BekTopa B 0asmuce.
OptonopmupoBanHbIii 0azuc. Koopaunathas ¢popma BekTopa
n onepauui. CkansgpHOe, BEKTOPHOE U  CMEIIAHHOE
NPOM3BENEHUS B TIEOMETPUYECKOM U  anredpanyeckoi
¢dopmax. Cucrempl BeKTOpoB. N — MepHOEe JMHEHHOe
BEKTOPHOE IPOCTPAHCTBO.

BBeaenue B anau3s

OYHKIUU U IPEIETbI.
IIpousBoaHas u ee
IIPUMEHEHNE.

[Tonstue @ynkunu. OyHKIMOHANbHAS 3aBUCUMOCTh. ['paduk
¢bynkuuu. I'padyKki OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIHIA.
CrnocoOs1 3aganust GyHkuuu. OCHOBHBIE CBOMCTBA ()YHKIUH.
Ob6parnas ¢pyHkuus. CnoxHas QyHKIHUS.

YucnoBas nocjeaoBareNbHOCTh.  [Ipegen  uymciioBoi
nocjenoBarenbHOCTH. Ilpu3Hak cymiecTBOBaHUS Mpezesa
MOCJIeqOBaTEIbHOCTH. Ynco e.

[Tpenen ¢ynxmuu. OpHocTopoHHHE Tperensl. beckoHeuHO
MaJlble  BENMMYMHBL.  beckoHeuHo OobIMe  BETHYUHBI.
OcHOBHBIE TEOPEMBI O IpejieNiax. 3aMevaTeIbHbIe PE/ebl.
HenpepbiBHOCTH (yHKIIMU B Touke. TOYKH pa3pbiBa QyHKIHH
U UX KJIacCU(pUKAIIHSL.

Onpenenenne npousBoaHou. [IponsBognas n quddepenmnmar.
VYpaBHeHHE K KacaTelbHOM M HOpMald K KpuBOH. OCHOBHbBIE
npaBuna auddepennupoBanus. [IpousBogHas CIOXKHON U
oOparHoii pyHkimu. [Tpon3BOIHBIE OCHOBHBIX JIEMEHTAPHBIX
byakuuid. JIuddepernupoBanne HEIBHBIX U TapaMETPUUECKH
3aJJaHHBIX (GyHKIMHA. Jlorapudmuueckoe
nuddepennmpoBanne. [1pon3BogHBIC BRICIINX MTOPSAKOB.

6




Ne
n/n

HaumenoBanue pasnena,
TEMbI JUCHUIIJINHBI

ConeprkaHue 3aHATUA

OcHoBHBIE TeopeMbl IU(pPepeHInaNnbHOr0  HUCUYHCICHUS.
[TpaBuno Jlonutans. Bo3pacranue u yObiBaHue (QyHKUIUH.
OkcrpemyM ¢yHKmd. Hanbonpiiee 1 HauMeHbIlee 3HAYCHHS
¢ynkumn  Ha  oTpe3ke.  OCHOBHBIE  TEOPEMBI O
muddepeHIpyeMbIX  QYHKIUAX W HX  [OPUIOKEHUS.
Bemyknocts  ¢yaknun.  Touku mepernba. AcCHMIITOTHI
rpaduka pynkmuu. OO0mas cxema nucciaeaoBaHuss QYHKIUN U
MOCTPOCHHS UX IPa(UKOB.

2.2

Heonpenenennsiit
uHTerpan. OnpeaeneHHblil
UHTErpal

ITlepBooOpa3zHass (GyHKUMA W HEONpPEIENCHHbI MHTEerpai.
CBoiicTBa HeompeAeIeHHOro MHTerpana. Talnuia OCHOBHBIX
uHTerpasnioB. HemnocpenctsenHoe wuHTerpupoBanue. Meton
3aMeHbl NEPEMEHHOW. MeToJ HMHTErpUpOBAHMS 110 YaCTIM.
WuTerpupoBanue paiyoHalbHBIX JIpoOeil. MHTerpupoBanue
TPUTOHOMETPUYECKUX GbyHKIHH. WHuTterpupoBanue
UppalMOHANBHBIX (DYHKIIHIA.

[lonsiTHEe oOmMpeneneHHOro HMHTErpana, €ro reoMeTpHUYeCKUR
cmplcia. CoiicTBa omnpezaeneHHoro uHrerpana. ®dopmyna
Hrrotona-Jleitbnuna. Teopema o  cpemneM. 3ameHa
NIEPEMEHHON ¥ MHTEIPUPOBAHUE 110 YACTSIM B ONPEACICHHOM
unterpane. HecoOcTtBeHHble  uHTerpanel. Ilpunoxxkenus
OIPEEIIEHHOr0 HHTErpasa.

Kype 3

AHaJIuTHYeCKasA reomMeTpust

Ananutnyeckas
T€OMETpHS Ha MIIOCKOCTH

CucremMa KOOpAMHAT Ha IUIOCKOCTH. PaccTosHue Mexay
TOYKaMH, JEJIEHUE OTpe3Ka B JaHHOM OoTHomeHuu. [Ipsamas Ha
wiockoctd. CrocoObl  3afaHuss. YTroil MeXIy JBYMs
MIPSAMBIMU. Y CJIIOBHS TAPAJUIEIIBHOCTH U IEPIEHANKYIIPHOCTH
npsimMbIx. PaccrosHue oT Toukm 1o npsimoi. KanoHmdeckue
YpaBHEHUs JMHUN BTOPOIO MOPSAKA, UX OCHOBHBIE CBOMCTBA.

3.2

Ananutnyeckas
r€OMETpHS B
MIPOCTPAHCTBE

[Tnockoctes M mpsimast B mpocTpaHcTBe. CriocoObl 3aaaHusl.
I'eomeTpuyeckuii  cMmbIca KO3 PUIIMEHTOB. B3anmHuoe
pacrojoKeHUe NPSAMOM U IIJIOCKOCTH. YTOJI MEXAY HUMHU.
[ToBepxHOCTH BTOPOTO MOPsIJIKA.

Cooeporcanue npakmudeckux 3aHsAmMut

Kypc 2
1 Jluneiinas ajaredpa
1.1 | Marpwuisl 1 Onepanuu Hajg Marpuniamu. OnpenesieHue CyMMbl MaTpHIl.
ONPEICTUTENH. Onpenenenne npousBeAeHUs: Marpull. CBONCTBA CIOXKEHHS

Matpull. CBONCTBa YMHOXEHUS MaTpHUIBIl Ha YHUCIIO.
Onpenenenne obpaTHOl Marpuibl. Beruncienue oOpaTHOI
MaTpULIBl  METOJOM  DBJEMEHTApHBIX  IpeoOpa3oBaHUM.
MatpuuHbsle ypaBHEHUS.

Onpenenurenu 2-ro u  3-ro  nopsaka. OnpeneneHue
onpeaenutenss N-ro nopsaka. OnpeneneHne MUHOpA.
Onpezenenne anreOpanyeckoro IOTMOJHEHUs. BwraucieHue
onpenenuteneid. OnpeneneHue paHra martpuubl. Teopema o
paHre MaTpULBbL.




Ne
n/n

HaumenoBanue pasnena,
TEMbI JUCHUIIJINHBI

ConeprkaHue 3aHATUA

1.2

CucreMbl JJUMHEUHBIX
YpaBHEHUM.

Uccnenoanue cucrteM JHMHEHHBIX ypaBHeHHH. Teopema
Kponekepa-Kanennmu. Pemenue CHUCTEM JIMHEMHBIX
ypaBHeHul MmetonmoMm ["aycca. Meron oOpaTHOW MaTpuilbl U
dopmyner Kpamepa. Cuctembl JIMHEHHBIX OJHOPOIHBIX U
HEOJIHOPOJHBIX YpaBHEHUN

1.3

Bekropnas anre6pa.

Bekrtopsl. JluHelinple omepanuu Hajx Bekropamu. CBolicTBa
omepanuii HaJg BekTopamMu. PasznoxeHue BekTopa B 0Oasuce.
OpronopmupoBanHsblil 6azuc. Koopaunataas hopma BekTopa
u onepauud. CkansipHOoe, BEKTOPHOE M CMELIAHHOE
IPOU3BENECHUS B TIEOMETPUYECKOM U  anredpanyeckoi
dopmax. Cucrembl BekTopoB. N — MeEpHOE JWHEHHOE
BEKTOPHOE IIPOCTPAHCTBO.

IIpomesxyTouHas arrecranus — 3auem

BBenenue B aHaJIn3

@yHKINHU U IIPEAECIIBIL.
IIponsBonHas u ee
IIPUMEHEHUE.

[Tonsitue @ynkunu. OyHKIMOHANbHAS 3aBUCUMOCTh. ['paduk
¢byukun. ['paduku OCHOBHBIX DJIEMEHTAPHBIX (YHKIIHA.
Crioco6s1 3amanust GpyHKH. OCHOBHBIE CBOWCTBA (PYHKIIWU.
O6patnas ¢yukius. CinoxHas QyHKIUA.

Yucnosas nocieaoBareNbHoCTh.  lIpegen  umciioBoi
nocienoBarenbHOCTU. Ilpu3Hak —cyliecTBoBaHUS —mpezesa
oCIeA0BaTeNnbHOCTH. Unco e.

ITpenen ¢ynxnuu. OpHocTopoHHHE mHperensl. beckoHeuHO
MaJlble  BENMYMHBL. ~ beckoHeuHo OoJpIIMe  BETHYUHBI.
OcCHOBHBIE TEOPEMBI O IpejieNiax. 3aMevaTeIbHbIe PE/ebl.
HenpepbiBHOCTH yHKIIMU B TOUKe. TOYKH pa3priBa QyHKIHH
U UX KJIacCU(pUKALHSL.

Onpenenenne npousBoaHou. [IpousBognas u quddepennmar.
VYpaBHEHHE K KacaTeJIbHOW W HOpMalu K KpuBOil. OCHOBHBIE
npaBuna auddepentupoBanus. [IpousBogHas CIOXKHON U
oOpartHoi yHkMH. [Tpor3BOIHBIE OCHOBHBIX JIEMEHTAPHBIX
¢byukuuil. JJuddepenipoBanne HeSIBHBIX U TapaMeTPUUECKU
3aJJaHHBIX GYHKIMH. Jlorapudmuueckoe
muddepennpoanue. [Ipon3BoHbIE BBICIINX MOPSIIKOB.
OcHoBHBIE TeopeMbl U(p(HEepPeHIHATBHOTO  HUCYUCIICHUS.
[TpaBuiio Jlonmurans. Bo3spactanue u yObiBaHue (GYHKIUH.
OkcrpemyM QyHkuuii. Hanbonbiee 1 HauMeHblee 3HAUYCHUS
¢ynkumn  Ha  oTpe3ke.  OCHOBHBIE  TEOpPEMBI O
mupdepeHMpyeMbIXx  QYHKIMSIX W HUX  IPUIOKEHUS.
Bemykinocts  pynkumu. Toukun nepermnda. ACHUMHOTOTHI
rpaduka ¢pynkuuu. OOmas cxema ucciaeoBaHus QYHKIUNA U
MIOCTPOEHUS UX TPa(UKOB.

2.2

Heonpenenennsrit
nHTerpai. OnpeneneHHbIin
UHTErpal

[TepBooOpaszHas GyHKIMS W HEONpPEJeNeHHBI MHTerpal.
CBoiicTBa HEOIPEACICHHOTO0 MHTEerpaia. Tabiuia OCHOBHBIX
uHTerpasnioB. HenocpenctseHHoe wuHTErpupoBanue. Meton
3aMEHbl MEpPeMEHHOW. MeToJ WHTErpUpPOBAHMS MO YaCTSIM.
WuTerpupoBanue pairoHalbHBIX JapobOeil. MHTerpupoBanue
TPUTOHOMETPUUYECKUX byHKIHHA. NurterpupoBanne
UPPAlMOHANEHBIX (YHKITUH.

[TonsiTHEe OmMpeneNeHHOro HHTErpaja, €ro reoMeTPUYECKU
cmplca. CBoiicTBa ompeaeneHHoro uHrerpana. ®dopmyna
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HaumenoBanue pasnena,
TEMbI JUCHUIIJINHBI

ConeprkaHue 3aHATUA

Herotona-Jleiitbnuna. Teopema o  cpemHeM. 3ameHa
MEPEMEHHON U MHTErPUPOBAHUE IO YACTAM B ONPEIECICHHOM
uHterpasnie. HecoOcTBeHHble  WHTErpanbl.  [IpunoxeHus
ONpEJICTICHHOT O UHTErpaJa.

2.3

@DYHKIMH HECKOIBKUX
IIEPEMEHHBIX.
KomMiiekcHele yncia.

Ornpenenenne GyHKIMUA OBYX U Oosiee mepeMeHHbIX. [ padux
GyHKIUM JBYX TEpPeMEHHbBIX. lIpefen W HEmpephIBHOCTH
byHKIIMM  ABYX  mepeMeHHBIX. @OYHKIHUHU  HECKOJIbKUX
MEPEeMEHHBIX, WX  HENPephIBHOCTh.  [Ipom3BogHBIE W
muddepeHnpanbl - QYHKIMA —~ HECKONBKHUX — NEPEMECHHBIX.
YacTHble TPOM3BOAHBIE, WX TIE€OMETPUYECKUH  CMBICIL.
Huddepennupyemocts 1 modHbIN quddepennnan GyHKIuu.
YactHble MpOW3BOAHBIC BTOporo mopsjaka. KacarenpHas
IUIOCKOCTh M HOPMaJib K TTOBEPXHOCTH. DKCTPEMYM (PYHKIIHH
JIBYX TIEpEeMEHHBIX. HamOombliee W HauMEHbBIICE 3HAYCHUS
GYHKIIMM B 3aMKHYTOI 00J1acTH.

KomruiekcHbie 4mclia, OCHOBHBIC TOHATHSA. | eoMeTpuueckoe
n300paxkeHHe  KOMIUIEKCHbIX  uucen. DopMmbl  3amucH
KOMIUIGKCHBIX ~ 9wcen. JleWcTBHS HAJ  KOMIUICKCHBIMH
YHCIIaMU.

HpOMe)KYTOLIHaH aTTeCTauusda — 3auem

Kypc 3

AHaJIuTHYeCcKasa reomMeTpust

AHanutnueckas
reoMeTpus Ha INIOCKOCTH

Cucrema KoOpauHAT Ha IUIOCKOCTH. PaccrosHume Mexny
TOYKaMH, JEJIEHNE OTpe3Ka B JaHHOM oTHoueHuu. [Ipsimas Ha
wiockocTd. CrocoObl  3afaHus. YTon MEXIy ABYMs
IPSIMBIMU. Y CJIOBHS MAPAJUIENBHOCTH U NIEPIEHAUKYIISIPHOCTH
npsaMbIX. PaccrostHue ot Toukm 1o npsmoin. Kanonmueckune
YPaBHEHHs JMHHUI BTOPOTO MOPSAKA, UX OCHOBHBIE CBOMCTBA.

3.2

AHanutnyeckas
reoMeTpus B
MPOCTPAHCTBE

[TnockocTs u mpsiMass B mpoctpaHcTBe. CrocoObl 3aaHus.
['eomerpuueckuii  cMmbIicn KO3 PHUIHEHTOB. B3anmHuoe
pacnojoXkeHue NpsSMON U IJIOCKOCTH. YTOJI MEXAY HUMH.
IToBepxHOCTH BTOPOTO MOPsIIKA.

HpOMe}KYTO‘-IHaSI aTTeCTallusd — OK3AMEH

4 Tlopsiiok OLEHMBAHHUS YCIeBAeMOCTH M C(OPMHPOBAHHOCTH KOMIIETEHIU
o0y4aromerocs B TeKyuei U IPOMeKyTOYHON aTTeCTALUH.

I[J'IH MOJIOKUTEILHON OILIEHKH IIO0 pe3yjibTaTaM OCBOCHUA IUCHUIIJIMHBI 06yqafomeMyc;1

HCO6XOI[I/IMO BBITIOJIHUTH BCC YCTAHOBJICHHBIC BHUIbI yqe6H0171 pa6OTLI. OI_IGHKa PE3YyJIbTATOB

paboTsl oOydatomierocst B 6amiax (Mo Bujgam) MpuBeaeHa B Tabmuie 7.




Tabmuua 7 - bamibHO-peHTHHTOBast OIIEHKA Pe3yIbTaTOB YUeOHOH paboThl 00yJaromuXxcs mo

Busiam (BPC)
2 Kypc
YueoOnasn Cymma Buanl n OneHka B aTTecTallNuA Bbanasl
pabora (Buabl) | 6a/1J10B pe3yabTaThl (a7
yueOHOM padoThl HeJleJIb)
Texymmas 80 JIeKIIMOHHBIE 4 pasuta mocemienue 1 0-8
yueOHas pabota 3aHATUA JICKIIMOHHOTO 3aHATHUS
B CEMECTpE (KOHCTIEKT)
(TTocemienue (2 3ansTHN)
3aHATHUH 110 [Ipaktuyeckne (3 | 4 6anna - mocemnienue 1 12 -18

pacIuCcaHuIo U 3aHATHSA). NPaKTUYECKOTO 3aHSITUS
BBITIOJIHEHHE 6 6as110B — nmocenienue 1
3aJJaHHI ) 3aHSATHUS U CYIICCTBEHHBIN BKJIA]l
Ha 3aHATUM B pabOTy Bcel
TPYIIIIbI,
KonrponsHas 8 6as10B (BeImosHEHO 51 - 65% 32-40
paborta 3a/IaHHH )
9 6as10B (BBITOTHEHO 66 - 85%
3a/IaHHH )
10 6an10B (BBIIIONTHEHO 86 -
100% 3amanmii)
Pedepar 10 6a/10B — HamUCaHue 10
pedepara
HToro no texkyueii padbore B cemecTpe 44 - 80
ITpomexyTouHas 20 Bomnpocs! k 3auety | 10 6aji10B (moporosoe 10-20
aTTecTaIus Tect 3HAYEHHE)
(3auer) 20 6an10B (MakcUMalbHOE
3HAYCHHE)
HToro no npomMeKyToO4HOI aTTecTanuu (3a4er) 20
OaJIoB

CymMmapHasi olleHKa 10 JMCUMILIMHE:

CymMma 6auioB Tekylel 1 npoMexxyTounoit arrecranuu: 50 — 100 6.

HabpanHnbie 6aiibl mepeBoaSTCS B TPAAUIIMOHHBIE OLIEHKH 10 CIEAYIOIIEN IIKae:
— 86 u OoJiee — «OTIUYHOY;
— 70-85— «xopomio»;
—51-69 — «yIOBIETBOPUTEIHLHOY;
— 50 1 MeHee — «HEeYJOBICTBOPUTEIHHO.
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3 Kypc

YueOHas Cymma | Buabl n OneHka B aTTecTalluA Bbaniasl
padora (Buabl) | 0aJ10B | pe3yabTAThI 17
y4eOHoii padoThI (
HeleIb)
Tekymas 60 JleknmoHHbBIE 2 0aj1a nocemenne 1 0-4
yueOHas pabota 3aHATUA JCKIIMOHHOTO 3aHATHUS
B CEMECTpE (KOHCTIEKT)
(ITocemenue
. (2 3ansTHN)
3QHITHHA 110
pacIicanuto n [Ipaktrueckue (3 2 6ay1a - mocenenue 1 6-12
BBLIHOTHCHUC 3aHSATHSA). MPAKTUYECKOTO 3aHATHUS
3aJIaHU )
4 6an10B — nocerenue 1
3aHSITHS U CYLIECTBEHHBIN BKIIAL
HAa 3aHSATUH B pabOTy Bcel
TPYIIIIBL,
KontponbHas 6 6ass10B (BIMOHEHO 51 - 65% | 24-32
pabora 3a/IaHHH )
7 6asu10B (BBITIOIHEHO 66 - 85%
3a/1aHui)
8 6as10B (BBIMOTHEHO 86 -
100% 3amanmii)
Pedepar 12 6annoB — HamKcaHue 12
pedepara
HToro no rexkyuei padbore B cemecTpe 42 - 60
[Ipomexxyrounas | 40 Bomnpocs k 10 6an10B (IOpOTOBOE 10-40
aTTecTanus JK3aMeHy 3HAUCHUE)
(3auer)
Tect 40 6anJ10B (MaKCUMaJIbHOE
3HAYCHHE)
HrToro no npomMeXyToO4HOM aTTecTanuu (IK3aMeH) 40
0amioB

CymMmapHasi olleHKa 10 JMCUMIIMHE:

Cymma OasioB Tekyiel u npomexxyrouHoi arrectauuu: 50 — 100 6.

Habpannbie 6auibl mepeBoAsATCS B TPAAUIIMOHHbIE OLIEHKHU TI0 CIICAYIOIIEH IIKae:

— 86 u 0oJ1ee — «OTIUYHOY;
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— 70-85— «xopomuioy;
—51-69 — «y1OBIETBOPUTEIHHOY;

— 50 1 MeHee — «HeYAOBJICTBOPUTEILHO.

5 YyeOHO-MeTOoaANYEeCKOe 00ecmeyeHne JUCHUIIINHBI.

5.1 YueOnas auTeparypa
OcHoBHas1 yueOHas1 IuTEpaTypa

1. Kyzuenos, b. T. Maremaruka : yae6nuk / b. T. Ky3nenoB. — 2-¢ u3f., nepepad. u o1 —
MockBa :FOnwutm-/lana, 2015. — 719 c¢. — ISBN 5-238-00754-X. — URL:
http://biblioclub.ru/index.php?page=book&id=114717 (nara oopamenwus: 10.08.2020). —
Texkcr : anexTponnsii. http://biblioclub.ru/index.php?page=book&id=114717

2. CroitnoBa, JI. Il. Maremaruka: yueOHuk ans By3oB / JI. II. CroitmoBa. - Mocksa:
Axanemus, 2007. — 432 c. - ISBN 9785769527586. - TekcT: HemocpeICTBEHHBIN.

JlonoJiHNTeIbHAS Y4eOHasi TUTEepaTypa

1. AmatoBa, I'. M. MaTtemaTuKa : ynpakHeHUs M 3a/1a4u : ydeOHOoe nocobue st By3oB / I
M. AmaroBa. - MockBa: Axagemust, 2008. - 331 c. - ISBN 9785769539589. - Tekcr :
HETOCPEICTBEHHBIH.

2. boromonos, H. B. Marematnka : y4eOnuk ans O6akamaspoB / H. B. boromonos. - 5-¢
uznanue. - MockBa : FOpaiitr, 2012. - 396 c. - ISBN 978-5-9916-1631-7. - Tekcr :
HEIOCPEICTBEHHBIMN.

3. Myparoga, I'. 3. Maremaruka. BBogHo-npeaMeTHbIN Kypc: yueOHOoe mocodue / I'. 3.
MypatoBa, A. U. BypmuctpoBa ; Kasanckuii ¢enepanbubiii yHuepcurer. — Kazausp :
WznarensctBo  Kazanckoro  yHuBepcurera, 2014. — 104 c. - URL:
http://biblioclub.ru/index.php?page=book&id=276357 (nata obpamenus: 10.08.2020). —
Tekcer : anextponnsiid. hitp://biblioclub.ru/index.php?page=book&id=276357

5.2 MaTepuajibHO-TEXHU4YECKOE U MPOrPaAMMHOe o0ecnevyeHne TN CIUIINHBI.

YyeOHble 3aHATHS IO AUCHUILIMHE MPOBOAATCS B yueOHbIX ayautopusx HOU Keml'Y:

Matemaruka 216 Aynuropus METOAMKHM MareMaTHdeckoro pasButus u|[654027, KemepoBckas obmacth
00y4eHus MaTeMaTUKe. VYueOHas ayaurtopus |- Kysbacc, r. HoBoky3Heuk, rp-
(MynbTUMenUITHAS) IS IPOBEICHUS: kt [Muonepckuid, a.13, mom. 1

- 3aHATUH JCKIMOHHOTO THIIA;

- 3aHATUI CEMUHAPCKOTO (TIPaKTHYECKOT0) THTIA.

- TEKYIIETO KOHTPOJISI U TPOMEXYTOUHON aTTEeCTaAlUN
Crnenuanu3upoBanHas (yueOHas) meOenb: Jocka MeloBas,
kadenpa, CTOJBI, CTYJIbSI.

O6GopymoBanue Juis Mpe3eHTalMu ydeOHOro MaTepuaia:
CTallMOHApHOE - JIOCKA HHTCPAKTHBHAS, KOMIIBIOTEP
NpernoiaBares, MPOeKTop, aKyCTHUECKask CHCTEMA, IKPaH.
Hcnons3zyemoe mnporpamMmHoe obecrieuenne: MSWindows
(MicrosoftimaginePremium 3 year mo CcyOaMIECH3HOHHOMY
norosopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.),
LibreOffice (cBOOOIHO pacnpocTtpaHsieMoe o),
antusupycHoe I10 ESET EndpointSecurity, awmen3us
NeEAV-0267348511 mo  30.12.2022  r.;MozillaFirefox
(cBobomHO  pacmpoctpansemoe  I10), GoogleChrome
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(cBobomgHo pacmpoctpansemoe [10), Opera (cBoOOAHO
pacnpocTpaHsemoe I10), FoxitReader (cBobOOIHO
pacmpocTpaHsieMoe o), WinDjView (cBoOOIHO
pacmpoctpansemoe [10), Sunmekc.Bpaysep (oTedecTBeHHOE
cBoOozHO pacnpoctpansiemoe [10).

WuTepner ¢ obecnieuennem nocryna B DM1OC.

5.3 CoBpemMeHnHblIe MpoeccoHAIbHBIE 0a3bl JaAHHBIX U HHPOPMAIHOHHbIE CIIPABOYHbIE
CHCTEMBI.
Iepeuens CIIB/l u UCC no qaucuumninae

1. OO6mepoccuiickuii MaTeMaTH4ecKuidi HopTaj (MHPOPMALMOHHAS CHCTEMA) -
http://www.mathnet.ru/

2. Wudopmannonnas cucrema «EnuHOe OKHO ToCcTyra K 00pa3oBaTeIbHBIM pecypcam -
http://www.window.edu.ru.

6 NHble cBeleHNus U (MJIH) MATEPHATBI.

6.1. IlpumepHble TeMbl NUCbMEHHBIX YU4eOHBIX PadoT
TeMbl HHAUBUAYATbHBIX 3aJaHUI

1. KourpoabHas padora Nel: JIuneiinas aaredpa
Tewmbl:

1.1 MaTpu1iibl ¥ OIPENESITUTENH.

1.2 Cuctembl TMHEWHBIX YpaBHEHUH.

1.3 BekropHas anrebdpa.

Bapuaur (o0pa3en):
1. Haiitu 3HaueHne matpuaHoro MmaorowieHa f(A):

-1 0
f(X)=—x>+2x* —x+3, A:E ]

3 2
3 7 -2 4
2. Haiitu panr MaTpuusL: S o2 0
5 5 -3 2
2 6 -5 3
3 2 2
3. Hanmawmarpuma A= |1 3 1 |. Haiit; oOpaTtHyr0 MaTpuIry.
5 3 4
-2 3 5
4. Bpruucnuth onpenenurens: | 1 -1 4.
9 -8 -6

1 -2 -2 3 5
5. PewmuTs MaTpuyHOE ypaBHEHUE: X = .
-3 4 3 -10

6. Pemmth cucremMy NMHEHHBIX YpaBHEHUN TPEMs CIIOCOOAMHU:
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a). METOJIOM OOpaTHOM MaTPHIIHI;
b). mo popmynam Kpamepa;
). metogom [aycca

X, + 2%, + %X, =8,

—2X, +3X, —3X;, =5,

3x, —4x, +5x, =10.

7. Pemmts cucremy ypaBHeHuH MeTonoM ["aycca. Yka3aTh oOliee U OHO YaCTHOE
pelieHue.

X, —2X, — X3 +3X, =5,
AX + X, + X3 +2X, =13,
X +4X, +3X%, + X, =21,
2X, +5X, +3%, —4X, =3.
8. PemuTh OTHOPOJIHYIO CHCTEMY YPaBHCHHIA.
X, +5X, —3%; —2x, =0,
—2X + X3 +4x%, =0,
X, —3X, +5X; +2X, =0,
9X, — X, +6X; —2X, =0.
9. Maubl Bektopsl d = (4;,-2;4) u b= (4;—2;—4). Haiitu yron Mexay BekTopamu C u d ,

-

ecu 6:%3’, d=23+Db.

10. HaiiTi coOCTBeHHBIC 3HAYCHHS U COOCTBEHHBIC BEKTOPHI JIMHEHHOTO OIeparopa,

1 2 -2
3agaHHoro marpuueit: [1 0 3
13 O

2 KontpoabHas padora Ne2: BBegeHue B aHAIU3.
TeMsr:
2.1 OyHKIUYU U TIPEEBI.
2.2 [Ipon3BoyHas U €€ IPUMEHEHHE.
2.3 HeormpeneneHHbIN HHTETpaJL.
2.4 OnpeneneHHbI HHTETPAI.

BapuanTt (00pa3en):
1. Haiitu npeaens! creayommx QyHKIUi:

3 2
). lim[ 2(x+3)-—=; b). lim & XX
x4 X—2 x—0 5X
2 -
c). mM; d). lim SN 2X
X 5X —2X—3 x—0 3X
2. Hccnenosars QyHKIMIO HA HENPEPHIBHOCTD (B Touke X =0 ), yCTaHOBUTH POJ TOUKU
paspsIBa:
1
y=X+-.
X

3. Haiitu npousBoHbIe )YHKINNA:
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x 3 X 25
Q). Yy=—t+———-—1 b). y=x*(x*-1);
) Y=o+ T e O y=x =D
Q). y=—: d). y=(1+3x)
. v .y .
4. WccnenoBaTh (QYHKIUIO M IOCTPOUTH €€ TpaduK:
X3
Y= Za
5. Haiitu nonusit muddepenman GyHKIUN:
y X
7==-=,
Xy

6. HaiiTu uaTErpasbl:

a). J.(x2+2x+1de; b). Io\/4x—1dx;

X
0). jhwxdx; d). Isinzsxdx.
7. BBLIYMCINTE:
2 4 3
a). IlOXZJrldX; b). I(S—x)3 dx ;
1 X 0
3 l4
c). jln(x—l)dx; d). I cos 2xdx .
2 -zl4

3. KonTpoabHas padora Ne3: AHaJMTHYeCKAas reoMeTpus

Temsl:

3.1 AHanuTHYecKas TeOMETPHSI Ha TUTIOCKOCTH.

3.2 AnanuTudeckas reOMeTpus B IPOCTPAHCTBE.

Bapuaur (00pasen):
CocTaBuTh ypaBHEHHE MPSAMOIA, Tpoxosiiei yepes Touku: a). A(3;1) u B(5;4); 6). A(3;1) u
C(3;5); B). A(3;1) u D(-4;1).
Jaubl 1Be cMexHbIe BepinHbl kBagpata ABCD.A(0;3) u B(4,;-2). Hanucath ypaBHEHHE €T0
CTOPOH.
Hanucath ypaBHeHHE OMCCEKTpHC YIIIOB 00pa30BaHHBIX NPAMbIMU x-2=0 u 3x-4y+6=0.
Hanmcath ypaBHEHHE 3JLTUIICA, €CTH ero dKciieHTpucuTeT pasen 0,5, hokyc ects Touka F(2;0) u
YpaBHEHHE COOTBETCTBYIOIICH TUPEKTPUCHI x-7=0 .

OnuIc, CMMMETPUYHBII OTHOCUTEIBHO OCE KOOPAMHAT MPOXOAUT Yepe3 Touku M, (4; 45/ 3)

u M, (0;4). HaiitTu noiyocu, KOOpIHHATHI POKYCOB M IKCLIEHTPUCHUTET JJLIUIICA.

B mpoctpanctBe nan napamnenenunenq ABCDAB;C1D1 , tae A(-4;-5;-1), B(-3;-1,0), C(2,;4,-2),
A1(3;-7:6)

HaiiTu KoOpAMHATHI BCEX OCTAIBHBIX BEPIIHH.

Haiitu 06beM mapasuienenurena.

Haiitu momans ocHoBanust ABCD.

Hanucarp ypaBaeHue miockocta ABCD.

Hanucats ypaBHeHue npsimeix A41 u BD n HaliTu KpaTdaiiiiee pacCTOSIHUE MEXAY HUMH.

®o0 o

6.2 IlpumepHbIe BONPOCHI M 3aIaHUs / 3a1a4H JIJIS IPOMEKYTOUHOMH aTTeCTAlMU
Taouauna 8 - [IpumMepHbIe TeopeTHYECKHE BONPOCHI M MPAKTHYECKHE 321a4H K 3a4eTy
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Pazgennl u TeMbl IIpumepHbIe IIpumepHbIe NpaKTHYECKHE 32124
TeopeTHYecKHne
BONPOCHI
3 Kypc
1. YUniclieHHBIE METOJIBI aNTreOPHI.

1.1 Marpunsl u
OTIPEICITUTEITH.

1.Martpwuiiel. OCHOBHBIE
MMOHATHS.

2.0mepanuu HaJ
MaTpuLiaMu (CII0KEHUE,
YMHOXXEHHE Ha YUCIIO,
MIPOU3BEICHNE MATPHII,

1. Haiitu 3HadeHue MAaTpyuyHoOro MHOTOWICHA
f(A):

3 2 2 -

f(X)=—x"+3x"+x-2, A= :

-3 0

2. Haiitu panr MaTpuLbL:

TPaHCIIOHUPOBAHUE). 3 11 -2 4
3.0npenenuTeny MaTpHIl 11 -2 6 -4
MIEPBOTr0, BTOPOTO H 6 5 -3 2
TPETHETO MOPSIIKOB.
4.CpoticTBa 0 6 5 3
onpeneIuTeNcH. 3 4 5
5.06parnas Marpuua. 3. JMamamarpuna A= |1 3 1 |.Haiitu
ANTOPUTM BBIYUCITICHUS
00paTHON MaTpHUIIbI. 03 4
6.Panr MaTpuIIbL. 00paTHyI0 MaTpHILy.
CaoiicTBa panra -1 9 5
MAaTpHILBL. 4. BeuuciiTh onpeaenurens: |—4 6 2
3 7 8
5. Pemmth MaTpuyHOE YpaBHEHHE:
-1 2
2 -3
X =0 5|
1 4
3 -1
1.2. Cucremsl 7. Cucremsl 6. PemuTh cucreMy JIHHEWHBIX YpaBHEHHIA

JIMHEHBIX
YpaBHEHUM.

JIMHEHHBIX YPABHEHUM.
Teopema Kponekepa-
Kanemn.

8. MeTtonabl
pEeIIeHusl CUCTEM
JIMHEUHBIX YPaBHEHUN
(meTon oOpaTHOI
MaTpHIlbl, POPMYJIBI
Kpamepa, meton
["aycca).

Tpemsl crioco0amu:
a). METOZIOM 00paTHON MaTpPHUIIBI;
b). mo popmynam Kpamepa;
c). merosioM ["aycca
X, +2X, +3X, =6,
2%, +3X, —X; =4,
3%, + X, —4x, =0.

7. Pemmrhs cucreMy ypaBHEHHH METOIOM

lNaycca. VYkazate o0miee u OAHO YacTHOE
peleHue.

3%, +2X, +X; =5,

2%, + 3%, + X, =1,

2X, + X, + 3%, =11,

3%, +4X, — X, =—5.
8. Pemth OJHOPOJHYIO CUCTEMY
YpaBHEHUM.
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5% +6X, —2X, + 7X, +4x, =0,
2%, +3X, — X3 +4X, + 2%, =0,
5%, +9X, —3X; + X, +6X, =0,
7%, +9X, —3%;, +5X, +6X, =0.

1.3.BekropHas
anreopa.

9. BexkTopsr.
JInnelinbie onepanuu
HaJl BEKTOpaMH.

10.  Pasznoxenue
BEKTOpa 1O  OpTaMm
KOOPJAMHATHBIX ocen.
Monyib BEKTOpA.
Hamnpasnsromue
KOCUHYCHI.

11. CkansipHoe
MIPOU3BEICHUE BEKTOPOB
1 €ro CBOMCTBA.

12.  IlpunoxeHus
CKaJIIPHOTO
MIPOU3BEICHUS

13.  BekropHoe
MIPOU3BE/ICHUE BEKTOPOB
U €ro CBOMCTBA.

14, [Tpunoxenus
BEKTOPHOTO
MIPOU3BE/ICHHUS.

15. CwmemanHoe
MIPOU3BEJICHUE BEKTOPOB
Y €ro CBOMCTBA.

16.  Ilpunoxenus
CMEIIaHHOTO
MIPOU3BEJICHHUS.

BEKTOPOB

9. JlaHbI BEKTOPBI

d=(4-24) , b=(4-2-4).

Haiitn yron mexay Bexropamu ¢ u 9 | ecim

1
c==4a,

2
d=2a+b.

10.BekTopsr €826 64,6 o0pa3yroT 0asuc.

Haiitn ckassipHOE IpOU3BENEHUE U JJINHBI

X =€ —26, +€,
y=23€,+6, €, + 2€..
11. BeISICHUTD, SBISIOTCS JIU BEKTOPBI

8,8, 8, JIMHEHHO 3aBUCHUMBIMH:
& =(1,2,0),a, = (3-11),4, = (0;1,1).

12. Haiitu coOCTBEHHBIE 3HAYECHUS U

CcOOCTBEHHBIE BEKTOPBI JIMHEWHOTO
oreparopa, 3aJaHHOI0 MaTPULIEH:

2 00
5 3 0]
-5 1 4

2. Beenenue B ananus

2.1 OyHKIUYU U
TIpeIeIIbl.

17.®ynkuus ogHOTO
nepeMmeHHOro. OCHOBHBIE
XapaKTePUCTHKU
byakuun. O6paTHas
byukus. CrnoxHas
GbyHKIUS.
18.IIpocTeiimue
AIIeMEHTapHbIE PYHKIINH
U UX rpaduku.
19.Yucnosas
MOCJIEI0BATENbHOCTb.
[Ipenen uncnoBoit
M0CJIEeI0BATEIbHOCTH.
20.ITpenen pynkuu B
0ECKOHEYHOCTH U B
TOUKe.

21.beckoHeYHO Majbie U
O0ECKOHEYHO OOJIbIINE
BEJIMYUHEIL.

13. Haiiti npenensl ciaenyronmx ¢yHKIMA:

a)lhg(2(5h1x——cosx)——x2y

2
lim X =25
b). 5 X5 -
(x-1)

o 2 ra

Iimsian
d). *0sin3x
14.VccnenoBarhb

byHKLHIO Ha

HENPEPHIBHOCTH (B TOUKe X =1, YCTaHOBUTH

POJl TOUKH pa3phIBa:

1

by
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22. OCHOBHBIE TEOPEMBI
0 npejenax.
3ameyaresibHbIe
TpeIebl.

23. HenpepbIBHOCTH
¢ynkunu. Toukn

pasphbiBa.
2.2 TlpowusBoaHas u 24.Onpenenenue 15. Haiitu npon3BogHbIe PYHKITHIA:
ee MPUMCHEHHE. MIPOU3BOJTHOM. 2
['eomeTpuyeckuit u y=3x+xvx - % .
busnvecknit CMBICIT a). , N
MIPOU3BOTHOM. b). y= (1— 4x )(2X +1) ;
25.I1paBuna 2% 4+ %8 +1
QG epeHIpoBaHus. ==
Tabnuna npou3BOAHBIX. | C). 3x ;
[Ipou3sBoaHAs CIIOKHOM U y = (x2 n 1)15
oOpaTHON (YyHKIUH. d). :

26./Tudpdpepenmman
byHKIIH, CBOMCTBa
muddepeHmmana.

27.  IlpaBuna
Jlonurans.
28.HeoOxoaumeie u
JIOCTaTOYHBIC  yCIJIOBHS
BO3pacTaHUSA u

yObIBaHUS (QYHKIUH.
29.0kcTpeMyM (QyHKIHH.

Heo0xoaumoe u
JIOCTAaTOYHOE  YCIJIOBUS
AKCTpEMyMa. Cxema

uccieoBaHus  (pyHKIMH
Ha OKCTPEMYM.
30.Hampasnenue

BBIITYKJIOCTH rpaduka
G yHKITHH. Touku
neperu6da. [locratounoe
ycIoBHE BBIITYKJIOCTH

GbyHKIIUN BHU3 (BBEPX).
31. AcumnToTsl Tpaduka
GyHKIHIH.

32.00mas cxema
UCCJIEIOBaHUS (PYHKIIMH
u MOCTPOEHHUS ux

rpaduKoB.

16. UccrnenoBaTh QyHKIUIO U IOCTPOUTH €€
rpaduk:

2.3
Heonpenenennsiii
MHTErpall.

33.I1lepBoobpazHas
byHKIUS u
HEOIIPEIEIICHHBIN
UHTETrpal.

34.1nterpansl oT
OCHOBHBIX
AIIEMEHTAPHBIX

GyHKIHA.

17. Haiitu nuHTErpas:
X—2
I 3 dx; ). I%/S—Gxdx;
- 2
). I(l—sm 2x) dx.

a).
0 jxezxdx _
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35.Meton 3aMEHEI
MIEPEMEHHON M METOJ
WMHTETPUPOBAHUS o
YJaCTSIM.
36.UnTerpupoBanue
panroHaIBHBIX ApoOei u
UPpaLMOHATILHBIX
byHKINHA.
37.UHTerpupoBanmne
TPUTOHOMETPHUYECKHIX

GYHKIHH.

2.4 OnpenencHHbBIN
HHTETpa

38.I1onsTHE
WHTETPAIIbHON CyMMBI,
OIpEAECIECHHbBIN
WHTErpall.

39.CBoiicTBa
OTIpeIeIEHHOTO
WHTETpaIa.
40.'eomeTpryeCKHii U
(bu3nyeCKuil CMbICI
OTIpeIeNIEHHOTO
WHTETpaIa.

41.®opmyna HeroToHa-
JleitOHuna.

42.  ®opmyna 3aMeHbI
MEPEMEHHOM B
OTIpeIelIEeHHOM
WHTETpaIe.

43.dopmyna
WHTETPUPOBAHUS 11O
YacTAM B OMPEEIIEHHOM
WHTETpaIe.

44 BrraucieHue
IUIOMAAe! IIIOCKUX
dburyp.
45.KoMmruiekcHbIE Yuca.
46.DYyHKIIMHA HECKOJIBKUX
nepeMeHHbIX. YacTHbIe
MIPOU3BOJIHEBIE.

18. Beluuciurs:

4 2 1
X _1dx LS

) I x* . b). ;[3«/3—2x

/8
cos 4 xdx

1
1
I (x-arctgx)dx
0 d) -7l8

C). ;

3. AHaTMTHYECKAS TEOMETPHS

3.1 AHasiuTuueckas
reoOMeTpHsI Ha
[UIOCKOCTH

47.CucreMa KoopaIuHatT
HAa TJIOCKOCTH.
JlexapToBa u momnsipHast
CUCTEMbI KOOPJAMHAT.
48.PaccTosiHUE MEXKIY
JIBYMSI TOYKAMHU.
[enenue orpeska B
JTAHHOM OTHOULICHHH.
[Imomaae TpeyroabHHUKA.
49.YpaBHEHHUsI IPSIMOH
Ha IJIOCKOCTH (C
YTJIOBBIM

19.  CocraBuTh  ypaBHEHUS  MPSIMBIX,
NPOXOMANINX dYepe3 TOUKY IepecedeHus
npsaMbIx 2X-3y+1=0 u 3X-y-2=0 napamieabHo
U TIEPIICHIUKYIISIPHO TPSIMOH Y=X+1.
20. Jlansl BepmuHbl TpeyroiabHuka A(1;2),
B(2;-2) u C(9;1). Haiitu ypaBHEeHUE U IITHHY
BBICOTHI, POBEJCHHON Yepe3 BEepUIMHY A.
21. CocraBuUTh YpaBHEHHE OKPYXHOCTH B
KaX/IOM U3 CIEIYIOLINX CIy4aeB:

). OKPY’KHOCTb IMPOXOJUT Yepe3 Hayallo
KOOPJIMHAT U €€ LIEHTP COBMAJaeT C TOYKOH
A(6:8);

19




koa(durmenTom; odiee
ypaBHEHHE; ITyYKa
NPSIMBIX; TPSIMOH,
MPOXOIALLIEH uepe3 ABe
TOYKH, B OTPE3KaXx;
IIPSAMOM, POXOIAIIEH
4yepe3 IaHHYI0 TOYKY
NEePIEHANKYIISIPHO
JTAHHOMY BEKTOPY;
HOJISIPHOE YPAaBHEHHUE;
HOpPMaJIbHOE YPaBHEHHUE).
50.Yron Mexy AByMs
PSIMBIMHA. Y CJIOBUS
napajuieIbHOCTH U
NEePIEHIUKYIIPHOCTH
JIBYX TIPSIMBIX.
PaccrosiHue oT TOYKH 110
IIPSAMOM.

51.JIuHUHM BTOPOTO
MOpsiIKa Ha TUIOCKOCTH
(OKpPY>KHOCTb, JJLTHUIIC).
52.JIuauu BTOPOTO
MopsijIKa Ha TUIOCKOCTH
(runepboua, mapabona).

0). OKpY)XHOCTh TPOXOJUT Yepe3 TOUKY
A(2;6) u ee ueHTp coBmajgaer ctroukoud B(-
1,2);

B). Touku A(3;2) u B(-1;6) sBistorcs
KOHIIAMHU OJTHOTO M3 IMaMETPOB OKPY>KHOCTH.

22. CocraBuTh ypaBHEHHE TapabOIIbI,
npoxosiiei yepe3 touku: a). (0;0) u (-1;-3)
CHUMMETpPUYHO OTHocuTenbHO ocu OX; 0).
(0;0) u (2;-4) cuMMETPUYHO OTHOCHUTEIIBHO
ocu OY.

3.2 AHaiuTuueckas
TeOMETpPHSI B
MIPOCTPAHCTBE

53 Kanonnueckue u
napaMeTpUICCKUe
ypaBHEHUS TPSIMOH B
MIPOCTPAHCTBE.

54.006mue YpaBHEHUS

IIPSIMOM B IPOCTPAHCTBE.
55.Pa3znuuHble  CIIOCOOBI
3aJJaHUs INIOCKOCTH.
56.B3anmuoe
pacrnoyioxkeHue 2-x u 3-x
IUIOCKOCTEH.
57.B3aumnoe
pacrnoioKeHue npsiMou 1
IUIOCKOCTH.

58.B3anmuoe
pacmonoXeHne 2-x
MPSIMBIX B POCTPAHCTBE.

23. B npocTpaHCTBE 1aH napajuieNnenumne,
ABCDAIBICIDI1 , roe A(-4;-5;-1), B(-3;-
1;0), C(2:;4;-2), A1(3;-7;6)

a.HaiiTu koopAnHaTBI BCEX OCTaIbHbBIX
BEpUINH.

b.Haiitu 00beM mapauienenumnesa.
c.Haittu nnomaas ocuoBanust ABCD.
d.Hamucats ypaBuenue miockoctu ABCD.
e.Hanucare ypaBHeHue npsmbix AA1 u BD u
HaWTH KpaTyailiee pacCTOSTHUE MEXIY
HUMH.

CocraButens (u):

®omuna A.B., nonent kap. MOMM

(pamunus, unuyuaner u dondcrnocms npenodasamens (et))
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