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1 Heau n 3a7a4u yueOHOM QM CUMILTHHBI

]_[CJ'IBI-O JAUCHUITIIMHBI «Marematukay SBISIETCS (bOpMI/IpOBaHI/Ie y 6y,I[YH_II/IX CIIcHnajanucCToOB
3HAHUH U YMCHHUA NPUMCHATDH MaTeMaTHUYCCKUIM afrmnapar 1 MaTcMaTU4CCKUC MCTOBI ITPU aHAJIM3C,
YIpaBJIC€CHUHU COBPEMCHHBIMU TCXHUYCCKHMMHU CUCTEMAaMH, OCBOCHHE MECTOJOB MATEMATHUYCCKOI'O
MOZACIIMPOBAHUA U aHAJIN3a TCXHUYCCKHUX CUCTCM.

OcHoBHas 3ajJlavda Kypca «Maremartukay 3aKI04YacTCs B Pa3BUTHHU Y CTYACHTOB COBPEMCHHBIX
(I)OpM MAaTeMaTUUCCKOTO MBIIUJICHHUA W YMCHHUA CTaBUTb, HUCCICAOBATH MW pPCIIaTh CJIOKHBIC
TCXHUYCCKUC 3a/la4y, BOSHUKAIOIINEC B HpO(b€CCI/IOHaJ'IBHOI71 ITPAaKTHUKE.

2 Tp660BaHI/Iﬂ K pe3yJibTarTaM 0CBOCHUA TUCHUIIJIHHDBI

[Tponiecc u3ydeHus: TUCIUILUIMHBI HapaBJieH Ha (JOpMHUPOBAHKE CICAYIONICH KOMIICTCHIIUN:

OIIK-1 - CrnocobGeH y4uThIBATH COBPEMEHHBIE TEHICHIMH Pa3BUTHS TEXHUKH U TEXHOJIOTHH B
obnactu TeXHOC(epHOW 0e30MacHOCTH, U3MEPUTEIEHON W BBIYUCIUTEIHHON TEXHUKH, HH()OPMAIIMOHHBIX
TEXHOJIOTHH TPH PELICHWH THIIOBBIX 33/Ja4 B 00JacTH MPOoQpecCHOHANBHOW JNIESATEIbHOCTH, CBA3aHHOH C
3aIUTON OKpY:KaroIel cpesbl 1 odecreueHneM 6e30MacHOCTH YeIoBeKa

[Inanupyembie pe3ynbTaThl OOy4YEHUS MPU U3YUYEHUU JUCUUIUIMHBI, COOTHECEHHBIE C
IUTAHUPYEMBIMH pe3yJIbTaTaMu OCBOEHUSI 00pa30BaTeNbHOM MPOrpaMMBbl, PEACTABICHBI B TAOIUIIE.

Tabmuna — Ilmanupyemble pe3yibTaThl OOY4YeHHS TPH  U3YYCHHHM JUCLMILIUHBI,
COOTHECEHHBIE C TUTAHUPYEMBIMU PE3YJIbTaTaAMH OCBOCHHUS 00pa30BaTEIHLHOM MPOTPaMMBbl
Kon [Lnanupyemslie Kon u | [Inanupyemsrii pesynstat | Kox
KOMIIETCHIIMK | pe3ylbTaThl ~ OCBOCHHS | HAMMCHOBaHUE o0yueHHs 110 | IoKa3aTels
00pa3oBaTebHO WHIUBUAYATBHON | TUCIMIUIHHE OCBOEHMS
IPOrPaMMbI KOMITETEHIINH
OIIK-1 Crioco0eH y4uThIBaTh Wn 2omnk-1 3HATD: 3(0IIK-1)1
COBPEMCHHBIC — OCHOBHBIE METOIBI
TERJICHIMH PA3BHTHS COBPEMEHHOI
TEXHUKH U TEXHOJIOTHH B MATEMATHICCKOM
obxactu TexHochepHoi HayKi " X
0€3011acCHOCTH,
. BO3MOXXHOCTU s
M3MEPUTEILHON U
BBIYHCIUTEILHON PCIICHMS CIOIKHBIX
TEXHUKH, TEXHUYECKHUX 3aJ1a4.
WHPOPMAITMOHHBIX
TEXHOJIOTU IpU Ymern: Y(OIIK-1)1
PCLICHNH TUITOBBIX 3a71a4 - BBIIIOJIHATH
B o0JIacTH OCHOBHBIE
npoecCHOHANbHOMN MaTeMaTU4YeCKue
ACATCILHOCTH, 5 pacyeTbl, COCTaBIATh U
CBASAHHOU C SaIHUTON pemats  aJeKBaTHBIC
OKpYKAIOIICH CPCIBI 1 MaTeMaTH4YeCcKHe
obecrieyeHreM
0e30IMacHOCTH YeJIOBEKA MOJLEITH PEAJILHBIX
TEXHUYECKUX
MPOLIECCOB,
aJlanTUPOBATh
pelienus s
BBEIYHCIIMTETLHOHN
TEXHMKHU.




Kog [Inanupyemsie Kon u | Ilnanupyemslii pesynstar | Kox
KOMIIETCHIIUM | pe3yJlbTaTbl  OCBOEHMs | HAMEHOBaHUE o0yueHus 0 | IOKa3aTesis
o0pa3oBaTebHO HWHAUBUAYAJIbHON | IUCIMIUIMHE OCBOCHHUS
IPOrpaMMBbl KOMIIETEeHIIUU
Baaners: B(OIIK-1)1
- OCHOBHBIMH
dakTaMu, TMOHATHUSMH,
OIpeaeICHUAMU 51

TEOpeMaMy H3y4aeMbIX
pa3lesioB MaTeMaTHKH,
AJIrOpUTMaMu PCUICHUA
THUIOBBIX

aredpanvaecKux u
reOMETPUYCCKHX 3a/1ad.

3 MecTo AMCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHON IPOrpaMMBbl

VYuyebHast nucuuiuivHa «MaTeMaTukay sBiseTcs 00s3aTeNbHOM TUCHUIUIMHOM B CTPYKTYpe
OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl, €€ U3yueHue 0a3upyeTcsl TOJIbKO Ha Kypce MaTeMaTUKU

CpeJHEe LIKOJIBI.

Teopernueckre 3HaAHUSI U MPAKTUYECKHE HABBIKU, C(OOPMUPOBAHHBIE Y CTYJIEHTOB B IpoIecce

HU3YUCHUA JUCHUIIIIMHBI

«MaTCMaTI/IKa», SABIISIOTCA 0a30BBIMH Iopru HU3YYCHHHU CICAYHOIINX

JUCHUIIIMH «MaTeMaTH4eCKUe OCHOBBI TCOPHUU PHUCKaA», <<CDI/I3I/IKa)), «Tenn0(1)1/131/n<a» H Apyrux

JIUCILIUILINH.

4 Copepikanue IUCHUNITHHBI

4.1 Temamuueckuiit nian OUCUYUNIUHBL 011 OYHOU hopMbL 00yUEeHUA
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1 2 3 4 5 6 7 8 9
Tema 1 «Beenenune. OnpeenuTen.» 7 4 2 2 3 | Omnpoc,
pelieHue
3aa4y
Tema 2 «Pemenme cucrem IUHEHHBIX | 7 4 2 2 3 | Ompoc,
anreOpanveckux YpaBHEHUH METOIOM petieHue
Kpamepay 3a1a4
Tema 3 «PemieHue cucTEeM JUHEHHBIX | 7 4 2 2 3 | Omnpoc,
anreOpanveckux METOAOM  OOpaTHOM pelieHue




MaTpHULBD)

3a1a4

Tema 4 «PemieHne CHUCTEM JIMHEHHBIX
anreOpanveckKux ypaBHEHUH METOJIOM
I'aycca»

Ompoc,
peleHue
3a1a4

Tema 5 «PaHr maTpunb»

Ompoc,
peleHue
3a1a4

Tema 6 «PemeHne MpPOU3BONBHBIX
CHUCTEM  JIMHEWHBIX  ajredpandecKux
YPaBHEHUI»

Ompoc,
peleHue
3a1a4

Tema 7 «PemieHue ogHOPOAHBIX CUCTEM
JIMHEHHBIX aIreOpandecKux ypaBHCHUN

Ompoc,
peluieHue
3a1a4

Tema 8 «BekTopel Ha IIOCKOCTH U B
MPOCTPAHCTBEY

Ompoc,
pelieHue
3aj1a4

Tema 9 «JluHeliHbIE omepanuu Hax
BEKTOpaMM»

Ompoc,
peleHue
3a7a4

Tema 10 «CkamsipHoe TpOU3BEICHUE
BEKTOPOB)

Ormpoc,
peleHue
3aga4y

Tema 11 «BekropHoe u cMemaHHOE
NIPOU3BEIECHHS BEKTOPOB»

Ormpoc,
peleHue
3a1a4

Tewma 12 «BexTopHOE IPOCTPAHCTBOY»

Ormpoc,
pelieHue
3a1a4

Tema 13 «YpaBHeHue mpsMOil Ha
TUTOCKOCTH»

Ompoc,
peleHue
3ajgau

Tema 14 «B3auMHOE pacnoa0KeHHE JBYX
NPSAMBIX Ha TJIOCKOCTH

Omnpoc,
pemieHue
3ama4

Tema 15 «YpaBHEHHE IIIIOCKOCTI

Ompoc,
peleHue
3a1a4

Tema 16 «IIpsiMast B mpOCTpaHCTBE»

Ompoc,
peleHue
3a1a4

Tema 17 «KpuBsle U TOBEPXHOCTU
BTOPOI'O MOPSIKa»

Ompoc,
peluieHue
3a/1a4y

Tema 18 «DyHKIUSA OAHON TIEPEMEHHON

Ormpoc,
pelieHue
3a7a4

Tema 19 «DOnemenrapuele (QyHKIUU
OJIHOU TIEPEMEHHOM»

Ormpoc,
petieHue
3a7a4

Tema 20 «IIpenen YUCIIOBOM
MOCIIETOBATEIIEHOCTI)

Ompoc,
peeHue
3a1a4

Tema 21 «IIpemen GyHKIUH OIHOU
MIEPEMEHHOI»

Ompoc,
peeHue
3a/1a4

Tema 22 «HenpepslBHOCTh (YHKIIMH
OJHOM TIEpEeMEHHON»

Ompoc,
peleHue
3aa4y




Tema 23 «[IpousBognas pyHKIHH OAHOM Omnpoc,
TepEeMEHHOMN» pelieHue
3aj1a4
Tema 24 «MeTtofs Ompoc,
I PepeHINPOBAHHSD) pelieHue
3ajgad
Tema 25 «duddepenmman dyHKIHN Ompoc,
OJIHOM NIEPEMEHHON» pelenue
3ajgad
Tema 26 «IIponsBomHas u Ompoc,
JuQQepeHnnan BbICIINX MOPSIIKOBY pelieHue
3ajgad
Tema 27 «OkcTpemMyM (QYHKIHH OJHOW Ompoc,
TepEeMEHHON pelieHue
3ajgad
Tema 28 «Touka mnepernba rpaduka Omnpoc,
byHKIIIH OJIHOH MIEPEMEHHOM. penieHue
AcUMITOTHI dhyHKITIN OJIHOH 3a1a4
TIEPEMEHHON
Tema 29 «Metoapl HUHTErPUPOBAHUS B Ompoc,
HEOIPEeICeICHHOM HHTErpajie) peleHue
3a7a4
Tema 30 «MHTerpupoBanue Omnpoc,
UPPaLMOHANBHBIX (QYHKIHN» peleHue
3ajga4
Tema 31 « WnTerpuponanue Omnpoc,
paloHaNbHBIX anreOpanveckux pelieHue
Tpobein» 3amaq
Tema 32 «Metoapl HUHTETPUPOBAHUS B Ompoc,
OTIpeIeICHHOM HMHTErPaje» pelieHue
3a1a4
Tema 33 «IIpuMeHeHue ompeneneHHOro Omnpoc,
uHterpana. [loHATHE HECOOCTBEHHOTO pelieHue
HHTeTpaJia 3aj1a4
Tema 34 «YacTHele TPOU3BOJHBIC Omnpoc,
(GYHKIUH JBYX MEPEMEHHBIX) pelienue
3a1a4
Tema 35 «OkcTpemMyM (QYHKUUH ABYX Omnpoc,
MIEPEMEHHBIX pelieHue
3ajgau
Tema 36 «Y CIOBHBIM 3KCTPEMYM» Omnpoc,
peleHue
3aj1a4
Tema 37 «KpatHple ¥ TIOBTOpHBIE Ompoc,
MHTETPaJIbD» pelieHue
3aj1a4
Tema 38 «KprBonuueiinbie u Ompoc,
MTOBEPXHOCTHBIE HHTETPAITBI» perienne
3aj1a4
Tema 39 «Auddepenunansuoie Omnpoc,
ypaBHEHUS c pa3AeSIONIIMHCS perienne
NIepPEMEHHBIMI) 3a1a4
Tema 40 «JIunelinbie Ormpoc,
T QepeHnnanbHble YpaBHEHUS TIEPBOTO perienne
MTOPSIKA 3ajga4
Tema 41 «duddepenunansuoie Omnpoc,
ypaBHEHUS B MOMHBIX AuddepeHunanax» pelieHne

3aJga4




Tema 42 «OnHOpPOIHBIE U HEOJHOPOIHBIE | 9 5 2 3 4 | Omnpoc,
nuddepeHInaNIbHbIC YPaBHEHU peleHne
3amay
Tema 43  «YwucnoBeie psapl  c | 9 5 2 3 4 | Ompoc,
HOJIOKUTEIILHBIMU 3JIEMEHTAMUY pelieHue
3amaq
Tema 44 «Jlocrarounsle mnpusHaku | 9 5 2 3 4 | Omnpoc,
CXOJJMOCTH pelieHue
3amaqy
Tema 45  «3HakonepemenHele u | 9 5 2 3 4 | Omnpoc,
3HAKOYEPEIYIOIIUECS PSIIbD) pelieHue
3a1a4
Tema 46 «CTeneHHbIE PSAB 9 5 2 3 4 | Omnpoc,
perieHue
3a1a4
Tema 47 «BepostHoCTh ciyuaiiHoro | 9 5 2 3 4 | Ompoc,
COOBITHS» pelreHue
3ama4y
Tema 48 «JluckperHsie ciydaiinbie | 9 5 2 3 4 | Ompoc,
BEJTMYMHBD» perieHue
3ama4y
Tema 49 «HenpepbiBHble ciydaiiHbie | 9 5 2 3 4 | Ompoc,
BEITUYUHBD» pelieHue
3ama4y
Tema 50 «DmemeHTsl MaTematwdeckoiur | 9 5 2 3 4 | Omnpoc,
CTaTHCTHKI pelieHue
3a1a4
Tema 51 «BBemenme B  Teopuio | 11 7 4 3 4 | Omnpoc,
MHOKECTB) perieHue
3a1a4
Ox3ameH 72
Bcero 468 | 225 | 104 | 121 171 72




4.2 Temamuueckuii nian OUCYUNIUHBL OJ11 3A0YHOU opmMbl 00YUeHUs
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1 2 3 4 5 6 7 8 9
Tema 1 «BBenenune. OnpeaenuTemns.» 9 1 1 8 | Omnpoc,
perieHue
3amaqy
Tema 2 «PemeHne cucrteM nuHEHHBIX | 9 1 1 8 | Ompoc,
anreOpanvyecKux ypaBHEHHH METOIOM perieHue
Kpamepa» 3a1a4
Tema 3 «PemieHue cucteM JUHEHHBIX | 9 1 1 8 | Ompoc,
anredpanveckux METOAOM  OOpaTHOM pelreHue
MaTpHIIBD» 3ama4
Tema 4 «PemieHue cucteM JUHEHHBIX | 9 1 1 8 | Ompoc,
anreOpanvyecKux YpaBHEHHH METOIOM pemieHue
l"aycca» 3a1a4
Tewma 5 «PaHT MaTpuIb» 9 1 1 8 | Omnpoc,
peluieHue
3am1a4y
Tema 6 «Pemenne npous3BosbHBIX | 9 1 1 8 | Omnpoc,
CHUCTEM  IJIMHEWHBIX  aireOpandecKkux peluieHue
YPABHEHUI» 3a7a4
Tema 7 «Pemenune omHOpOmHBIX cucteM | 9 1 1 8 | Ompoc,
JMHEWHBIX anreOpandeckux ypaBHEHUI pelenue
3ama4
Tema 8 «BekrTopsl Ha miIockoctd U B | 9 1 1 8 | Omnpoc,
MPOCTPAHCTBE» peeHue
3ama4y
Tema 9 «Jluneiinple onepanuu Hajg | 9 1 1 8 | Omnpoc,
BEKTOpaMM» peeHue
3aj1a4
Tema 10 «CxansipHoe mnpoussenenue | 9 1 1 8 | Omnpoc,
BEKTOPOB) pelieHue
3aj1a4
Tema 11 «BekropHoe u cmemanHoe | 9 1 1 8 | Omnpoc,
MIPOU3BEICHHS BEKTOPOB» pelieHue
3a1a4
Tema 12 «BekTopHOE IPOCTPAHCTBOY» 9 1 1 8 | Omnpoc,
perieHue
3amaqy
Tema 13 «VYpaBHenue mnpsmoid Ha | 9 1 1 8 | Omnpoc,
TIOCKOCTH peleHue




8

3aJga4

Tema 14 «B3anMHOE PacToOIOKEHHUE TBYX
MPSIMBIX HA TUIOCKOCTHY

Ompoc,
peleHue
3a1a4

Tema 15 «YpaBHEHUE TIIOCKOCTH

Ompoc,
peleHue
3a1a4

Tema 16 «IIpsimas B mpocTpaHCTBE»

Ormpoc,
peleHue
3a1a4

Tema 17 «KpuBsle U THOBEPXHOCTH
BTOPOT'O MOPSAIKA»

Ompoc,
peleHue
3a1a4

Tema 18 «DyHKIUSA OAHON TIEpEMEHHON

Ompoc,
peleHue
3a1aq

Tema 19 «OnemenrapHble GyHKIHA
OJHOU IEPEMEHHON»

Ompoc,
peleHue
3a7a4

Tema 20 «IIpenen YHUCJIOBOU
M0CJIE0BATEILHOCTI

Ompoc,
peleHue
3a7a4

Tema 21 «lIpemen ¢GyHKIMK OJHOU
MIEPEMEHHOI»

Ormpoc,
peleHue
3aga4y

Tema 22 «HenpepslBHOCTE (GYHKIUH
OHOU EPEMEHHOM»

Ormpoc,
peleHue
3a1a4

Tema 23 «[IpousBoaHas (GyHKIMUA OJHOU
MIEPEMEHHOW»

Ompoc,
peluieHue
3a1a4

Tema 24 «Metonbl
T PepeHIINPOBAHHSD)

Omnpoc,
pelieHue
3ama4

Tema 25 «luddepentman yHKIAN
OJIHOU NIEPEMEHHOM»

Omnpoc,
pemieHue
3ama4

Tema 26 «IIpounsBogHas u
JuQdepeHnnan BeICIINX NOPSIIKOBY

Ompoc,
peleHue
3a1a4

Tema 27 «OkcTpeMyM (QYHKIMH OJIHOM
MIEPEMEHHOI»

Ompoc,
peeHue
3a/1a4

Tema 28 «Touka mnepernba rpaduka

byHKIUH OJTHOM MIEPEMEHHOM.
AcuUMNTOTHI ¢dbyHKIMN OJTHOM
MIEPEMEHHOM»

Ompoc,
pelieHue
3aa4y

Tema 29 «MeToasl WHTETPUPOBAHHUA B
HEOIIpeIeTICHHOM HHTETpaje»

Ompoc,
pelieHue
3a/1a4

Tema 30 «MHTerpupoBanue
UPpaIMOHATBHBIX (YHKITHID»

Ormpoc,
pelieHue
3a1a4

Tema 31 « WnTerpuposanue
panyoHaIbHBIX anreOpanvIecKux
Jipo0eidy

Ompoc,
peleHne
3a7a4




1 2 7 8

Tema 32 «Metoasl uHTErpupoBaHus B | 9 8 | Omnpoc,
OIIpECIICHHOM MHTETpaIe perieHue

3ama4

Tema 33 «[Ipumenenue ompeneneHHoro | 9 8 | Omnpoc,
uHTerpana. [lonstne HecoOCTBEHHOTO perieHue

UHTETPaNa 3amaq
Tema 34 «YactHele mnpousBomaHbie | 9 8 | Ompoc,
(GYHKIMU IBYX IEPEMEHHBIX) perieHue

3a1a4

Tema 35 «OkctpemyMm ¢yHkuuu AByX | 9 8 | Omnpoc,
HEPEMEHHBIX)» perieHue

3a1a4

Tema 36 «YCIOBHBIN SKCTPEMYM» 9 8 | Omnpoc,
perieHue

3amaq

Tema 37 «KpatHele u moBTOpHBIE | 9 8 | Omnpoc,
WUHTETPaIIbD» peluieHue

3ama4y

Tema 38 «KpuBonuHeiinbie n| 9 8 | Ompoc,
MOBEPXHOCTHBIE HHTETPAIIbD» peluieHue

3a/1a4

Tema 39 «Inddepennnanpapie | 9 8 | Ompoc,
ypaBHEHHS c Pa3IEISAIONMMUCS perieHue

MIepPEMEHHBIMI) 3aj1a4
Tema 40 «JIuneitnpie | 9 8 | Ompoc,
nmud dhepeHnranbHbIe YpaBHEHUS TIEPBOTO pelreHue

TOPSIZIKaY 3aj1a4
Tema 41 «duddepenuunansueie | 9 8 | Omnpoc,
ypaBHEHHMS B MOJHBIX quddepeHnnanaxy» pemieHue

3ama4y

Tema 42 «OnHOpOHBIE U HEOAHOPOHBIE | 9 8 | Omnpoc,
T QepeHInaTbHbIE YPABHEHUSD) pelieHue

3ama4y

Tema 43  «YucnoBeie psael  c| 9 8 | Omnpoc,
MOJIOKHUTEIEHBIMHU 3JIEMEHTAMUY peluieHue

3ama4

Tema 44 «Jocrtarounsle mnpu3Haku | 9 8 | Omnpoc,
CXOJMMOCTH pemieHue

3ama4

Tema 45  «3nakonepemenHsie W | 9 8 | Omnpoc,
3HAKOYEPEIYIOIIUECS PSIIbD) pemieHue

3ama4y

Tema 46 «CTeneHHbIE PSAB 8 7 | Ompoc,
peeHue

3aj1a4

Tema 47 «BeposTHOCTh ciydaiiHoro | 8 7 | Ompoc,
COOBITHSI» pelieHue

3a1a4

Tema 48 «JlluckperHsie ciydaiiHble | 8 7 | Onpoc,
BEJINYHHBD» pelieHue

3a1a4

Tema 49 «HenpepoiBHblE ciydaiiHble | 8 7 | Onpoc,
BEJINYHHBD» pelieHue

3amaqy

Tema 50 «DOmeMeHTH MaTeMaTW4yeckoul | 8 7 | Ompoc,
CTaTHCTHKI peleHue

3aJga4




1 2 3 4 5 6 7 8 9
Tema 51 «BBemenue B Teopuio | 8 1 1 7 | Ompoc,
MHOECTB) peleHue
3a1a4
DK3aMeH 22
Bcero 468 | 44 | 22 22 402 22

4.3 Cooepircanue oucuyuniutsl

Tema 1 «BBenenne. Onpeaeanrtean»

Jlexyus

[Ipenmer, 0OBEKT, Lenu W 3aJaud AUCUMIUIMHBL. TpeOoBaHMS K HTOTOBOM aTTECTAIIMU.
Jlutepatypa. Onpenenurend W WX CBOMCTBA. MUHOpPBI M aireOpandyecKuie JOMOHEHUS AJIEMEHTOB
orpenenuTesst. MeTo/ibl BBIYUCICHHUS ONpeIeTUTENeH pasTMYHbIX OPSIIKOB.

Ocroenbvle noussmus memai. OoIpeaAcInTCIN, MUHOD, anre6pa1/1qecxoe JOITIOJIHCHHC.

Ipaxmuueckoe 3ansimue

Dopma 3amusamus: peuieHue Munosuix 3a0a4
3aoanus:

Pemienne 3amau u3 [3].

Tema 2 «Penienue cucreM JMHEHHBIX ajiredpanyecKux ypaBHeHuii meroaom Kpamepa»

Jlexyus

Cucrema Tpex JMHEHHBIX anreOpaudecKuX YpaBHEHUM ¢ TpeMsi HEM3BECTHBIMU. PelieHue cucrem
TpexX JMHEHHbIX anreOpanyeckux ypaBHeHWil MerofoMm Kpamepa. CoBMecTHbIE M HECOBMECTHBIE
cucteMbl ypaBHeHHH. Metox Kpamepa s cucreM JHHEHHBIX anreOpanyecKuX ypaBHEHUH
IIPOU3BOJILHON Pa3MEPHOCTH.

OcHosHble nonamus memul. CUCTEMa anredpanyeckux ypaBHeHui, meto Kpamepa.

Ipaxmuueckoe 3ansimue

Dopma 3anusimus: peuieHue munosvix 3a0a4
3aoanus:

Pemenne 3amau u3 [3].

Tema 3 «Pemenne cucreM JIMHEHBIX aJredpandecKuX MeTo10M 00pPATHOM MAaTPHIbI»

Jlexyus

Omnpenenenne NOHATHS MaTpULbl. Y MHOXKEHHE MaTpULbl Ha yuciio. CloKeHHe U BBIYMTAaHNE
MaTpul. YMHOXKEHUE MaTpull. TpaHCIOHMPOBAHHE MaTpUL. BBIPOKIECHHBIE U HEBBIPOKICHHBIE
MmaTpulibl. Haxoxnenune oOpaTHoW wmarpuipl. PemieHue cucteM JIMHEHHBIX —anredpandecKkux
yYpaBHEHHI METOZOM 0OpaTHON MaTPHIIbI.

OcnosHble NOHAMUSL meMbl. Marpuna, METOQ 06paTHOfI MaTpHUuIbl.

Ipaxmuuecxoe 3ansamue

Dopma 3aHAMUA: peuleHie MUNo8slx 3a0ay
3aoanus:.

Pemienue 3amay u3 [3].

Tema 4 «Pemenne cucreM JTHHEHHBIX ajdredpanyeckux ypasHenuii merogom I'ayccay

Jlexyust

OcHOBHasi M paclIMpEHHas MaTpUlbl CUCTEMbl ypaBHEHUH. PelieHue cucreM JIMHEHHBIX
anreOpanveckux ypaBHeHUU wmetonoM [aycca. IlpaBunmo mnpsiMmoyrosnpHuKa. Permenue cucrem
JMHEWHBIX aNreOpandecKux ypaBHEHUH Ha OCHOBE PacIIMPEHHON MaTpPHIIbL.



OcHo6nble noHAMUA memMbl. MaTpHUlla CUCTEMBI ypaBHEHHWH, Meron Ilaycca, mnpaBuio
IPSAMOYTOJIbHUKA, PAaCIIMPEHHAs MaTPULIA.

Ipakmuueckoe 3ansamue

Dopma 3ansmust: pewieHue munoguix 3a0au
3aoanus:

Pemenue 3amay us [3].

Tema 5 «Panr maTpuubDy
Jlexyus
Panr matpuirer. CriocoObl BRIYUCIICHHS paHra MaTpuilsl. Teopema Kponekepa-Kanemm.

OcHognbie nonsimus memul. paHr Matpuilsl, Teopema Kponkepa-Kanemnu.

Ipaxmuueckoe 3ansimue

Dopma 3ausmus: peuieHue Munosvix 3a0a4
3aoanus:

Pemienne 3amau u3 [3].

Tema 6 «PenieHue Npou3BOJIbHBIX CUCTEM JIUHEHHBIX aJre0pandecKux ypaBHeHUI»

Jlexyus

Cuctembl TMHEHHBIX alreOpandyeckux ypaBHEHUN COBMECTHBIE W HECOBMECTHBIE. CHUCTEMBI
JUHEHHBIX ajredpanyecKux YpaBHEHMI OINpeeNieHHble W HeompeaeneHHble. OOmiee perieHue
cuctemsbl. YacTHOE penieHne CUCTEMBI. ba3ucHOE penieHne CUCTEMBI.

Ocnogubie nowsmusi memvl: BHIbl JUHEHHBIX aNreOpanMuecKuX ypaBHEHUH, pEIICHHS
CHCTEMBI.

Ipaxmuuecxoe 3anamue

Dopma 3aHAMUA. peuleHie MUnosvix 3a0ay

3aoanus:.

Pemrenue 3amau us [3].

Tema 7 «Pemienne 0AHOPOIHBIX CHCTEM JIMHEHHBIX Are0pan4ecKuX ypaBHEeHHN»

Jlexyust

CuctemMbl JMHEWHBIX OJHOPOJAHBIX anreOpandeckux ypaBHeHuMid. OOmiee pelieHue
OJIHOPOJHOM CHCTEMbl JHMHEHHBIX anredpanyeckux ypaBHeHHH. DyHAaMeHTaJbHas cHUcTeMa
peLIeHU 0JTHOPOTHOM CUCTEMBI IMHEHHBIX alre0pandeckux ypaBHEHUH.

OcnosHble NOHAMUSL meMbl. OHOpOJHAA CUCTEMA JIMHENHBIX aJIFeraI/I‘{CCKI/IX ypaBHCHI/Iﬁ.

Ilpakmuueckoe 3ansamue

Dopma 3ausmus: peuieHue munosuix 3a0a4
3aoanus:

Pemenue 3amay u3 [3].

Tema 8 «BeKTOpbI HAa IIVIOCKOCTH U B IPOCTPAHCTBE)

Jlexyust

Cucrema KoopauHat. BEKTOphI Ha MIIOCKOCTH U B TPOCTpaHCTBE. [Ipoekius BeKTopa Ha OCh.
Monynbs BekTopa. OpTOroHanbHble BEKTOPHI. Paninyc-BekTop. Y cii0BUs paBEHCTBA BEKTOPOB.

OcnosHble noHAMUS meMbl. CHCTEMA KOOpAUHAT, BEKTOP.

HpakmuueCKoe 3ansamue



Dopma 3aHAMUA. peuierie MUnoevix 3a0ay
3aoanus:
Pemrenue 3amau u3 [3].

Tema 9 «/IuHeliHbIe ONIEPALMH HAl BEKTOPaAMM»

Jlexyus

VYMHO)eHue BekTropa Ha uucino. Cnoxkenue BekTopoB. IlpaBuia mnapaienorpamma u
TpeyroiabHuka. CuinoBoit MHOroyrosnbHUK. HyneBoii Bektop. Berunranne BEKTOpoB.

OcHosHnble noHsmus memol. [IpaBujia IapauicjiorpaMmma MW TpPEYroJIbHUKA, CHJIOBOM
MHOTI'OYT'OJIbHHUK.

Ipaxmuyeckoe 3ansamue

Dopma 3ansamusL: peulenue munospix 3a0a4
3aoanus.

Pemrenue 3amau us [3].

Tema 10 «CkansipHoe npousBe/ieHHe BEKTOPOB)

Jlexyust

CkanspHoe Npou3BEACHHE BEKTOPOB, €ro CBOWMCTBA M BbluucieHHE. KocuHyc yria Mexmay
BekTOpamu. [IpuMeHeHne CKaJIipHOTO MTPOU3BEICHUSI BEKTOPOB.

OcHo8Hble NOHAMUS meMbl. CKaJIIPpHOC MPOU3BCACHUC BEKTOPOB

Ipaxmuueckoe 3ansmue

Dopma 3ansamusL: peulernue munospix 3a0a4
3aoanus.

Pemrenue 3amau us [3].

Tema 11 «BekTOpHOE M CMeLIAHHOE TPOU3BEICHNS BEKTOPOB»

Jlexyust

OnpezneneHne BEKTOPHOIO NPOU3BENCHHUS BEKTOPOB, €0 TEOMETPUYECKUM CMBICH, CBOWCTBA,
BBIYMCIIEHHE U NpuMeHeHue. Onpe/iesieHne CMEIaHHOTO TPOM3BEAEHUSI BEKTOPOB, €0 TE€OMETPUYECKUI
CMBICJI, CBOMCTBA, BBIUMCIICHUE U IIPUMEHEHHE. Y CIIOBUSI KOMIUIAHAPHOCTH M HEKOMILJIAHAPHOCTU TPOMKH
BEKTOPOB.

OcHosHble NOHAMUSL MeMbl. BCKTOPHOC NPOU3BCACHUEC BEKTOPOB, CMCITIAHHOC NNPONU3BCACHUC
BCKTOPOB, KOMIUIAHAPHOCTb BEKTOPOB.

Ilpakmuueckoe 3anamue

Dopma 3amusimus: peuieHue munosuix 3a0a4
3aoanus:

Pemenue 3amay u3 [3].

Tema 12 «BekTOpHOE IPOCTPAHCTBO»

Jlexyust

JIuHelHO 3aBHCHMBIE M JIMHEHHO HE3aBUCUMBIE BEKTOPBI Ha IUIOCKOCTH M B TPEXMEPHOM
IIPOCTPAHCTBE M MX TEOMETpUYECKAass HMHTEeprperanus. ba3uc BEKTOPOB Ha IUIOCKOCTH U B
TpEXMEpHOM IMpocTpaHcTBe. PasznokeHune BekTopa Mo 0a3ucy Ha IJIOCKOCTH U B TPEXMEPHOM
npoctpaHctBe. Ilepexon Kk HoBomy Oasucy. Ilonste n-mepHOro BekTopa. BekTopHoe
MpOCTpaHCTBO. Pa3MepHOCTh BEKTOPHOTO TpocTpaHcTBa. JIuHeiHbIe omepatopbl. COOCTBEHHBIC
BEKTOPBI U COOCTBEHHBIE 3HAUCHU IMHEHHOTO oneparopa. KBanparuunsie popmsl.



Ochosnvle nonamus memvl. 0a3UC BEKTOPOB, N-MEPHBIM BEKTOP, BEKTOPHOE MPOCTPAHCTBO,
JMHEWHBIN ornepaTop, KBaapaTudyHas ¢popma.

Ilpakmuueckoe 3anamue

Dopma 3ansmust: pewienue munoguix 3a0au
3aoanus:

Pemrenue 3amau us [3].

Tema 13 «YpaBHeHHEe NPAMOIl HA IJIOCKOCTH

Jlexyust

YpaBHEeHUS MPSAMON Ha TUIOCKOCTH, IPOXOSIICH uepe3 3alanHyio Touky. OOiiee ypaBHEHHE
OpsIMOM Ha MJIOCKOCTH. YpaBHEHHE MPsIMOWM Ha IJIOCKOCTH, MPOXOJAIICH uepe3 JBe 3aJaHHbIe
TOYKHU.

OcHosHble NOHAMUS meMbl. YpaBHCHUC HpSIMOfI Ha IIJIOCKOCTH.

Ipaxmuueckoe 3ansmue

Dopma 3ansamusL: peulenue munosvix 3a0a4
3aoanus.

Pemrenue 3amau us [3].

Tema 14 «B3aumHoe pacnoJioskeHue IBYyX NPAMbBIX Ha IVIOCKOCTH»

Jlexyust

Touka mnepeceyeHUs] MPAMBIX. YTOJI MEKIYy MEpPECEKAIOIMNMUCT MPAMBIMUA. Y CIOBHS
NapaJyIeIbHOCTH W TEPHNEHIUKYISIPHOCTA TPSMBIX Ha IJIOCKOCTH. PaccTostHue OT TOYKH [0
NpsAMON. YpaBHEHHE NPsIMOM B OTpe3Kax. JleneHnue npsamoit B 3alaHHOM OTHOIIICHUH.

OcHog6Hblie nousmus membvl. Yrol MEXAY NEPECEKAroIMMUCA NPSAMBIMH, MapajlIebHOCTD
MPSMBIX, IEPIEHIUKYIISIPHOCTD MPSIMBIX, YPAaBHEHUE IPSIMOM B OTpE3Kax.

Ipaxmuuecxoe 3anamue

Dopma 3aHAMUA. peuieHie MUNnosvix 3a0ay
3aoanus:.

Pemrenue 3amau us [3].

Tema 15 «YpaBHeHHe LIOCKOCTI

Jlexyust

YpaBHEHHE NOBEPXHOCTU B IPOCTPAHCTBE. YPABHEHUE IUIOCKOCTH, IPOXOIALICH 4Yepe3
3alaHHyI0 TOYKY W NEpINEeHIUKYJISIpHO 3aJaHHOMY BekTopy. OOmiee ypaBHEHHME IIJIOCKOCTH.
YpaBHEHHE IIJIOCKOCTH B OTPE3KaX. YPaBHEHUE IUIOCKOCTH, IPOXOIAILIEH 4Yepe3 TPU 3aJaHHBIC
TOYKHU. PaccrossHre OT TOYKM J0 TIUIOCKOCTH. YTOJI MEXKIy IUIOCKOCTSAMH. Y CIOBHE
[apaJUIEJIbHOCTY M MNEPHEHIAUKYJISIPHOCTU IUIOCKOCTEH. PaccrosHue Mexny napajiebHbIMU
IIJIOCKOCTSIMM.

OcHosHble NOHAMUSL MeMbl. YpaBHCHHUE MOBEPXHOCTHU, YPABHCHUC IIJIOCKOCTH, YTOJ MCKIAY
IJIOCKOCTAMM.

Ilpakmuueckoe 3ansamue

Dopma 3ausimus: peuieHue munosuix 3a0a4
3aoanus:

Pemenue 3amay u3 [3].

Tema 16 «IIpsimasi B mpocTpaHcTBE)
Jlexyust



VYpaBHeHUs] NpsiMON B MPOCTPAHCTBE, MPOXOIAIICH 4Yepe3 3aJaHHYI0 TOYKY B BEKTOPHOM,
KaHOHWYECKON M mapameTpuueckoil popmax. OOuiee ypaBHeHHE MPSAMON. YTOI MEXIY MPSIMbBIMH.
VYcnoBus napajuieIbHOCTH U MEPIIEHINKYISIPHOCTH MPSMBIX B IPOCTPAHCTBE.

OcHo6nble nOHAMUSA MeMbl. YPABHEHHE INPAMOM B IIPOCTPAHCTBE, NApauUICIbHOCTb H
NEPIEHAUKYJIIPHOCTD IIPSIMBIX B IIPOCTPAHCTBE.

Ilpaxmuueckoe 3ansmue

Dopma 3ansmust: pewienue munoguix 3a0au
3aoanus:

Pemenue 3amay us [3].

Tema 17 «KpuBble 1 IOBEPXHOCTH BTOPOT0 MOPSAIKA

Jlexyust

Kanonnueckoe ypaBHEHHE OKPYKHOCTU U ero aHayin3. KaHoHnueckoe ypaBHEHUE dJUIUIICA U
€ro aHaju3.

Ocnoenble noussmus memvl. KAHOHHYECKOE YpaBHCHHEC.

IIpakmuueckoe 3anamue

Dopma 3anAmus: MUHUKOHDepeHYus

[TpuMepHbIe TEMBI 1OKJIJI0B:

1. [T10cKOCTh B IPOCTPAHCTRBE.

2. KanoHuueckoe ypaBHEHHE THIIEpOOIIbl M €r0 aHAJIH3.

3. Kanonnyeckoe ypaBHeHUE 1apaboIbl ¥ €r0 aHAJIH3.

4. KaHOHHMYECKHE YpaBHEHHs IMJIMHAPHUYECKOW MOBEPXHOCTH, KOHHYECKOH MOBEPXHOCTH,
OJTHOTIOJIOCTHOTO ¥ JIBYNOJIOCTHOTO  THIEPOOJIONIOB,  DIUIMITHYECKOTO  mMapabojouaa |
runepOoIndYeckoro napadoaonsa.

Tema 18 «@yHKI U 0XHOM NepEeMEHHON»

Jlexyust

[TonsiTue MHOecTBa. Omnepauuu Hajx MHOXKecTBaMH. [IOHATHE OKpECTHOCTH TOYKH.
@yHKIMOHAIbHAST 3aBUCUMOCTh THepeMeHHbIX. OOnacTb ompeseneHus U 00JacTh 3HAYCHUMN
(GyHKIMU OJHOM TNepeMeHHOM. AHanuTU4YecKuid, rpaduuyeckuil U TaOJIMYHBIM CHOCOOBI 3adaHus
(GYHKIIMM OHON NEPEMEHHOI.

OcHosHble noHAmMuUS MeMbl: MHOXKECTBO, OKPECTHOCTh TOUKH, (PYHKIIUS OJHON IEPEMEHHOM.

Ipaxmuuecxoe 3anamue

Dopma 3aHAMUA: peuleHie MUNOo8blX 3a0ay
3aoanus:.

Pemienue 3amay u3 [3].

Tema 19 «uiemenTapHblie QyHKIIMH OHOH NepeMEHHO

Jlexyust

YeTHOCTh W HEYETHOCTh (PYHKIMHM OJHON mnepeMeHHOH. IlepuonudHoCTh (QYHKIUM OJIHOU
nepeMeHHON. ['paduku OCHOBHBIX 31eMeHTapHbIX (QyHKuuMi. CroxkHas GQYHKOUS OJHOM
nepeMeHHoil. MOHOTOHHOCTh (YHKIMHM OJHOM mnepeMeHHoW. OOpartHas (yHKIMS OJHON
nepeMeHHoil. HesiBHbIE M MapamMeTpu4ecKy 3aJaHHbIE (PYHKIIUH.

OcHognble noHAMuUA Mmembl. TIEPUOTUYHOCTh (QYHKIMHM OJHOW IIEPEMEHHOW, CIIOXKHAS
(GyHKIMS OZHON MepeMeHHON, MOHOTOHHOCTh (DYHKIIMHM OJTHOW MepeMEeHHOW, oOpaTHas (yHKUUS
OJHOI EPEMEHHOM.



IIpaxmuueckoe 3ansmue

Dopma 3anusamus: peuieHue Mmunosvix 3a0a4
3aoanus:

Pemenne 3amau u3 [3].

Tema 20 «Ilpenen yuc10Boii MOCI€T0BATETHHOCTH

Jlexyust

[lonstne uwmcnoBoil mocaeaoBaTeabHOCTH. CBOMCTBA YHCIOBOW MOCICAOBATCILHOCTH.
JleMcTBUS Haa YHCIOBBIMH II0CJICIOBATEIBHOCTIMU. BeCKOHEYHO Malble II0CIIeIOBAaTEIbHOCTH.
[Ipenen uucnoBoil mocneaoBaTeibHOCTH. CBONCTBA OSCKOHEYHO MAaJIBIX IOCIICOBATEIHLHOCTEH.
Beckoneuno 0osblne MOCICA0BATEILHOCTH.

OcHosHble NOHAMUS meMbl. YUCI0Bas noCIaca0BaTCIbHOCTD.

Ipaxmuuyeckoe 3ansamue

Dopma 3ansamusL: peulenue munospix 3a0a4
3aoanus:.

Pemrenue 3amau us [3].

Tema 21 «Ilpenesa pyHKIUM 0JHOH NepeMEeHHON»

Jlexyust

Omnpenenenue npenena GyHKIMU OAHON nepeMeHHOU. [Ipeaen GpyHkumuu onHOM nepemMeHHON
B TOYKE U Ha OeckoHedHOCTH. CBOMCTBA MpeienioB (YHKIIUU OJHOM nepeMeHHOo#. O THOCTOpOHHHE
npenensl. beckoHeuHo Manble U OeckoHeuHo Oounbiue GyHKIuu. [lepBolii 3aMedyaTenbHblil peaed.
BTtopoii 3ameuaTenbHbIi npeaen. Touku pa3pbiBa PYHKIIMU IEPBOTO U BTOPOTO POJIOB.

OcHosHble nowsamus memol. Tipenen QyHKIUH OAHON MEPEeMEHHOM, MEePBBIi 3aMedaTeIbHbIN
npejesl, BTOpOr 3aMeyaTenbHbIN Ipeied.

Ipaxmuueckoe 3ansimue

Dopma 3anusimus: peuieHue munosvix 3a0a4
3aoanus:

Pemrenne 3amau u3 [3].

Tema 22 «HenpepbIBHOCTH (PYHKIUM OHOM NepeMeHHOI»

Jlexyus

HenpeppiBHOCT pyHKIIMM OAHON NepeMeHHOM B Touke. OHOCTOPOHHSS HENPEPHIBHOCTD.
HenpepbIBHOCTh pyHKIIMU Ha TpoMexxyTke. CBONCTBa (PyHKILIMH, HEMTPEPBHIBHBIX B Touke. CBoOCTBA
(GyHKIMHI, HeNmpepbhIBHBIX Ha oTpe3ke. [loHATHE TOYKM pa3pbiBa (YHKIMHU OJHON MEPEMEHHOHM.
Touxu paspeiBa 1 ponga pyHkIMM onHOM nmepemeHHO. Touku paspbiBa 2 poja (GpyHKIUH OJHOU
MIEPEMEHHOM.

OcHosHble noHAmus memul. HENPEPLIBHOCTD (PYHKIIMH, TOUYKA pa3pbIBa.

Ipaxmuuecxoe 3ansamue

Dopma 3aHAMUA: peuleHie MUNo8slx 3a0ay
3aoanus:.

Pemienue 3amay u3 [3].

Tema 23 «IlpousBognast pyHKIHMH OJHOM IepeMEeHHOIN»

Jlexyust

[TpousBonHas (QYHKIUMM OXHONW TEepeMEeHHOH. ['eoMeTpUYecKHii CMBICI TPOM3BOIHON
GyHKIMH OJTHOM TTepeMeHHON. MeXxaHn4eCKui CMBICI MPOU3BOIHON (PYHKITUU OJHON MEPEMEHHOM.
YpaBHEHHE KacaTeIbHOM W HOpPMalaud K KPUBOM. CBs3p  MEXIy HENpPEpbIBHOCTBIO U



maddepenpyemocteio ¢ynkiun. [IponsBogHas CyMMBI, Pa3HOCTH, NMPOHM3BEICHHUS M YAaCTHOTO
bynkuuit ogHoi nepemeHHoi. [Ipon3BoaHas cioXHON 1 00paTHOW (YHKUIMN OAHOM MEepeMEeHHOH.
[lpon3BosHBIE OCHOBHBIX 3J€MEHTapHbBIX (yHKnmid. Tabnauma TPOU3BOMHBIX  OCHOBHBIX
AIIEMEHTAPHBIX ()YHKIIUHA.

OcHosHble NOHAMUS meMbl. MMpONU3BOAHAA (I)YHKI_II/II/I, YpaBHCHUC KacaTelIbHOM.

Ilpaxmuueckoe 3ansmue

Dopma 3ansmust: pewienue munoguix 3a0au
3aoanus:

Pemenue 3amay us [3].

Tema 24 «MeTtoan! nuddepeHunpoBanns»

Jlexyust

HuddepenuupoBanue HesBHbIX (QyHKIMA oaHOM mnepemenHol. Juddepennmponanue
napaMeTpUyuecKy 331aHHbIX QyHKIu. MeToa gorapudgmuueckoro auddepeHunpoBaHus.

OcHosHbie nousimus memvi. MU GHepeHITUTPOBAHHE.

Ipaxmuueckoe 3ansimue

Dopma 3ausamus: peuieHue Mmunosvix 3a0a4
3aoanus:

Pemienne 3amau u3 [3].

Tema 25 «/Inddepennnan pyHKIHN 0JHON IepeMeHHOI»

Jlexyus

[lonsatne nuddepenmmana QGyHKIAM OTHOW TepeMeHHOH. ['‘eomerpuueckuii  CMbICT
muddepennmana GyHKIMUM OAHOM mepemeHHoW. CBolicTBa auddepeHnnana QyHKIUU OIHOU
nepemeHHoil. Tabmuua nuddepeHnantoB OCHOBHBIX 3JeMeHTapHbIX (QyHKIui. IlpuMenenue
noHATus tuddepenuana GyHKIUN OAHOM MepeMeHHON K MPUOIMKEHHBIM BBIYUCICHUSIM.

Ocnoguvie nonsimus memul. AuddepeHnna.

Ipaxmuueckoe 3ansimue

Dopma 3amusimus: peuieHue munosvix 3a0a4
3aoanus:

Pemrenne 3amau u3 [3].

Tema 26 «IlpousBoanas u AudpepeHuna BbICIIHUX NOPSAAKOBY

Jlexyust

[Tpou3BoaHBIE BBHICIIUX MOPSIKOB (YHKIUI OAHONW TMepeMEeHHOW, 3aJaHHBIX SBHO.
I'eomeTpuyecknii ¥ MEXAaHUYECKHHM CMBICIBI IPOU3BOJHOM BTOpOro mnopsaka. IIpousBoaHbie
BBICIIMX TOPSAKOB HESBHO 3aJaHHBIX (QYHKIMA ofHOW nepeMeHHOH. [Ipou3BonHbIE BBICIIMX
HOpSAKOB  OT (GYHKUMHA OJHOM NepeMEeHHOM, 3aJaHHbIX mapaMmerpuyecku. Jluddepennmans
BBICIIUX MOPSAKOB (PYHKIIMU OTHOM MEepEeMEHHOM.

OcHosHble nousmus memwl. TIOPSIOK IPOU3BOTHON, TOPAIOK nudepenimana.
IIpakxmuueckoe 3anamue

Dopma 3aHAMUA. peuleHue MUnosvix 3a0ay

3aoanus:

Pemienue 3amay us [3].

Tema 27 «IkeTpeMyM (pyHKUMH OHOI MepeMeHHO»



Jlexyust

Teopemsr Poist, Jlarpanxka u Komn s nuddepenupyeMbix GyHKIUNA 0OJHON IepeMEeHHOH.
[IpaBuno JlomuTans uisi pacKpbITUSA HEKOTOPBIX HeompeaeneHHocTed. Heobxoaumbie u
JIOCTaTOYHbIC YCJIOBUS BO3pacTaHuss W YyObIBaHWs (QYHKUUH onxHOW mnepeMmeHHO#. IlonsTue
9KcTpeMyMa (pyHKUUU OHOW mepemeHHoW. HeoOXxoaumMble M JOCTATOUHBIE YCIOBHUS HKCTpEMyMa
¢ynkuuun ogHoW mnepemenHoil. Ilopsmok wuccrnemoBaHus (GYHKIMM OJHOM IEepeMEHHOW Ha
skcTpeMyM. Hanbombiiee 1 HauMeHblee 3HadeHNs: QYHKLIUN OJHOM MEPEMEHHOM Ha OTpe3Ke.

Ocnoguvie nonamus memsi. Teopema Pomns, Teopema Jlarpamxka, teopema Komm, npaBuso
Jlonuranis, SKCTpeMyM.

Ipaxmuueckoe 3ansimue

Dopma 3anusamus: peuieHue Munosvix 3a0a4
3aoanus:

Pemenne 3amau u3 [3].

Tema 28 «Touka nepermdéa rpaguka QyHKIUHM OJHON IepeMeHHOH. ACHMITOTBI
(yHKIIUM 0HOI NepeMeHHOo

Jlexyust

Heo6xonuMmeble yciaoBUs BBITYKIOCTH U BOTHYTOCTU Ipaduka (GyHKLUUU OJHON IEepeMEHHOM.
JlocTatouHble YCIOBUS BBIMYKJIOCTH M BOTHYTOCTH Tpaduka (YHKIMH OJHOW IepEeMEHHOM.
[Toustue Touku neperuda rpaduka GyHKUMKU OHON nmepeMeHHO. HeoOXxoauMble U AOCTaTOUHBIE
ycioBHs TOUku Tmiepernba rpaduka ¢GyHKUMH OJIHON mepeMeHHON. [lopsigok wucciaemoBaHus
(GyHKIMU OJHOM NEepeMEHHOM Ha HaxoXKAEHUE TOYKM meperuba rpaduka (QyHKIMM OAHOM
nepemenHoil. Ilonstme acumnrToThl Tpaduka (QYHKIUH OIHOW TepeMeHHOW. BepTukanbHas
acumnrora rpapuka QyHKIMM OAHOM mepemeHHOW. BepTukanbHast acumnToTa rpadguka GyHKIUU
onHOU nepeMeHHOW. HakmonHas acumnToTa rpaduka GyHKIUK OHOW epeMeHHon. Obmas cxema
uccienoBaHus (QYHKIMU OJTHON IEpEMEHHOM U OCTpOeHUE ee rpaduka.

Ocroenbvie noussmus memwl. TOUKA HeperI/I6a, ACUMIITOTA.

Ipaxmuueckoe 3ansimue

Dopma 3anusmus: peuieHue munosvix 3a0a4
3aoanus:

Pemenne 3amau u3 [3].

Tema 29 «MeToabl HHTCI'PUPOBAHUA B HEONPEACTCHHOM HHTEIPAJIE»

Jlexyus

[Tonsitue mnepBooOpasHoil (yHKIMU oxHOW mnepeMeHHOW. [loHsATHE HeompeaeneHHOro
uHTerpana. CBoicTBa HEONPENEIEHHOIO UHTErpaga. MeToa HENOCpPEACTBEHHOIO HHTEIPUPOBAHHS.
WuTerpupoBanue GyHKIMI METOI0M 3aMEHBI IEPEMEHHOM.

OcHoBHble NOHAMUSL MeMbL. nepBoo6pa3Ha$1, HeonpeneHeHHmﬁ HHTCrpajl, MHTCTPUPOBAHHE.

Ipaxmuuecxoe 3ansamue

Dopma 3aHAMUA: peuleHue MUNossix 3a0ay
3aoanus:.

Pemienue 3amay u3 [3].

Tema 30 «MHTErppoBaHNe HPPANMOHAIBHBIX (PYHKIHIT»
Jlexyust



Meron Jorapu(pMUIECKOTO WHTETPUPOBAHUS. HNuterpupoBanue MPOCTEUIIINX
UppallMOHANbHBIX  (QyHKIMA. Merox  UHTErpUpOBaHHMs IO  4acTsM. VIHTerpupoBaHue
HUPpALMOHATBHBIX (PYHKITUH HA OCHOBE IMOJICTAHOBOK Diisiepa.

OcHosHble noHsAmusi memvl. JOTAPUPMHUECKOEC HWHTECIPUPOBAHHE, HHTETPHUPOBAHUE II0
4acTsM, M0JICTAaHOBKa Jujepa.

Ilpaxmuueckoe 3ansmue

Dopma 3ansmust: pewienue munoguix 3a0au
3aoanus:

Pemenue 3amay us [3].

Tema 31 «MHTerpupoBaHye palMOHATBbHBIX aJIredpanv4ecKux apoodeii»

Jlexyust

[lonsatne panmoHanbHOW anreOpanveckoil apoOu. IlpaBunbHBIE ¥ HENpaBHIBHBIC
anreOpanyeckue 1podu. [IpeobpazoBaHne HenpaBUIbHOMN pallMOHANBHON anredpandeckoil 1podu B
npaBwibHYI0. HTEerpupoBaHue paloHaIbHBIX alreOpandyecKux palMoOHAIbHBIX alredpandyecKux
npo6eit. [lonsTue «HeOepylIerocss HHTErpaiay.

Ocnogubie noHuamusi memvl. pallMOHaJbHAs anreOpamveckas ApoOb, «He Oepyruiics
WUHTErpa.

Ipaxmuueckoe 3ansmue

dopma 3ansamusL: peulenue munosvix 3a0a4
3aoanus.

Pemrenue 3amau us [3].

Tema 32 «MeToaAbI HHTEITPHPOBAaHHS B ONPeICJCHHOM HHTEIrpPaJie»

Jlexyust

OnpeneneHHbI MHTErpajd Kak IIpeledl HHTErpanbHOM CyMMbl. ['eomerpuueckuii u
¢usnueckuil cMbICIBI ompeneneHHoro uHrerpaita. @opmyna Herotona-JleiiOHuna. OcHOBHbIE
CBOICTBAa OINPEACIEHHOI0 HHTerpana. MHTerpupoBaHue B OIPENEIEHHOM HWHTETpalle METOAOM
3aMeHbl epeMeHHoN. MHTerpupoBanue no yacTsM B onpesielleHHOM HHTerpaie. HTerpupoBanue
YETHBIX M HEUYETHBIX (DYHKIMI B CAMMETPUYHBIX IIpe/enax.

OchosHble nonamus memul. ONpeeTIeHHbIA HHTEerpal, popmyina HeroToHa-JleiiOHuma, Meton
3aMEHBI IEPEMEHHBIX, THTETPUPOBAHUE 110 YACTSIM.

Ipaxmuuecxoe 3ansamue

Dopma 3aHAMUA: peuleHie MUNo8slx 3a0ay
3aoanus:.

Pemienue 3amay u3 [3].

Tema 33 «lIpumenHenne omnpenegeHHoro wuHrerpana. IlonsaTue HecoOCTBEHHOTO
HHTErpajaa

Jlexyust

Brruncnenue miomazei miockux Guryp Ha OCHOBE OIPE/IEICHHOr0 HHTerpana. Boruncnenue
JUIMHBI TUIOCKOM KpPMBOW Ha OCHOBE ONPEIECIIEHHOTO MHTErpajla B MPSAMOYTOJIBHBIX M MOJSPHBIX
koopauHartax. [lonstie HecoOcTBeHHOTO MHTErpana 1 poma. HecoOcTBeHHBIN MHTETpan 2 poaa Ot
pa3pbIBHON (QYHKIIMU OJHOM IepeMEeHHOH.

OcHhosHble nowsamusi memvl. BBIYUCIEHHE IUIOMAZCH (UTYp Ha OCHOBE OINPEAEICHHOTO
MHTErpaa, HeCOOCTBEHHBI HHTETpall.



lIpakmuueckoe 3ansamue

Dopma 3anamuA; MUHUKOHpeEpeHyus

IIpumepHBIEe TEMBI JOKJIAI0B:

Beruucnenune o0bema Tesia Ha OCHOBE ONPEAEICHHOT0 HHTEerpaa.
Breraucnenne rjionaay MmoBEPXHOCTU BPAILICHU.

MexaHnyeckue IpuIoKeHHUs ONPENEICHHOIO HHTErpaa.
[IpubnnxeHHbIe METO/Ibl BEIYMCIICHUS OMIPEACIICHHOT0 UHTETpaa.
CX0aMMOCTb U PaCXOAMMOCTb HECOOCTBEHHOI'O UHTErpaa.

agrwnE

Tema 34 «YacTHbIe NIPOM3BOAHBIE (PYHKIMH IBYX MepeMeHHBIX)

Jlexyust

Onpenenenne (QYHKIUM HECKOJIBKUX TEpeMEHHBbIX. ['paduk (GyHKIMHM HECKOIBKUX
nepeMeHHbIX. JIuaun ypoBHs. Ilpeaen u HenpepblBHOCTh (YHKLIHMH HECKOJIBKMX IEPEMEHHBIX B
Touke. YacTHBIE MPOU3BOHBIC MEPBOTO U BTOPOTO MOPsIKA (PYHKIUU HECKOJIBKUX IEPEMEHHBIX.
['eomMeTpUyecKHil  CMBICII YAaCTHOM  MPOM3BOJHOW  (YHKUMHM HECKOJIBKMX IEPEMEHHBIX.
Juddepennman pyHKIE HECKOTBKUX MEepeMeHHbBIX. [I[pnOmmkeHHbIe BEIYUCICHHS.

Ocnoeuvie nouamusi memvl. (PyHKUUS HECKOJIbKUX IE€PEMEHHBIX, IpeNed, YacTHbIE
npou3BoHbIe, MU depenHtnan GyHKIUN HECKOIBKUX MEPEMEHHBIX.

Ipaxkmuueckoe 3ansamue

Dopma 3ansmusi: pewieHue munogulx 3a0au
3aoanus:

Pemenue 3amay us [3].

Tema 35 «IkcTpeMyM QyHKIUM ABYX IepeMeHHbIX»

Jlexyus

[TpousBoaHas 1o HampasiieHUt0. ['pagueHT. DKkcTpeMyM (QYHKINN HECKOJIbKUX MEPEMEHHbIX.
HeoOxonuMple W J0CTaTOYHBIE YCJIOBUS JKCTpeMyMa (YHKLIHUU HECKOJIbKUX MEPEMEHHBIX.
Marpuna I'ecce.

OcHosHble noHAmus membl: TPOU3BOJHAS 110 HAIIPABICHUIO, TPAJUECHT, SKCTPEMYM (YHKIIUU
HECKOJIBKUX IIEPEMEHHBIX, MaTpuLa ['ecce.

Ipaxmuueckoe 3ansimue

Dopma 3ausimus: peuieHue munosvix 3a0a4
3aoanus:

Pemrenne 3amau u3 [3].

Tema 36 «Y c10BHBIHI IKCTPEMyM»

Jlexyust

HaubGonbimee u HauMmeHbllee 3HaueHUe (QYHKUIUU. YCIOBHBIH JKCTpeMyM. Metoj
MHOXkHUTENEH Jlarpanka.

OcnosHble NOHAMUSL meMbl. YCHOBHBIﬁ 9KCTPEMYM, MCTOX MHOXKHTEIIeH HarpaHn(a.
HpaxmuquKoe 3ansamue
CDopMa SAHAMUA. peUuleHUue munoesvlx 3a0ay

3aoanus:
Pemenue 3amay u3 [3].

Tema 37 «KpaTHble 1 NIOBTOPHBIEC HHTETPAJIbD)



Jlexyust

OrmpeznernieHe W TEOMETPUUECKUN CMBICI JBONMHOro wuHTerpaiga. (OCHOBHBIE CBOWCTBA
JIBOMHOTO HHTErpaja. BeluucieHue IBOMHOTO HMHTErpajia. 3aMeHa IEpEeMEHHONW B JBOMHOM
unTerpaie. Ilpunosxxenus aBoiiHoro uHterpana. OnpeneneHue TpOMHOro UHTErpaisa. Beuucnenue
TpoiiHoro uHTerpana. [lpumenenne TpoMHOro MHTErpaa.

OcHogHble noHamusi membvl. JBOMHOW UHTETPaJl, TPOMHON MHTErpall.

Ipaxkmuueckoe 3ansamue

Dopma 3ansmust: pewienue munoguix 3a0au
3aoanus:

Pemrenue 3amau us [3].

Tema 38 «KpHBOJ’[HHCﬁHLIB U NMOBEPXHOCTHBIC HHTEIrPaJIb»

Jlexyust

OmnpeneneHue KpUBOJMHEHHOro uHTerpaga 1 poxa. BblunMcieHne KpUBOJIMHEHHOTO
uHterpania 1 poxma. IlpunoxeHuss KpuBonuHeWHOro wuHTerpana 1 poama. Omnpenenenue
KPUBOJMHENHHOr0 UHTerpana 2 poja. Beruncnenue kpuBosinHeiiHoro uHrerpaia 2 poaa. ®opmyna
Octporpaackoro-I'puna. YciioBusi HE3aBUCUMOCTH KPUBOJIMHEMHOIO MHTErpana 2 poaa OT IyTU
uHTerpupoBanus. [Ipunoxenne KpUBOIMHEHHOrO HHTErpaia 2 pojaa. JIeMeHTbl TEOPUH MOJIS.

Ocnogubie nouwsamus memvl. KPUBOIHMHEWHBIN uHTerpai, gopmyrna Octporpanckoro-I'puna,
TEOpPHsI TOJISL.

Ipaxmuueckoe 3ansmue

Dopma 3ansamusL: peulenue munospix 3a0a4
3aoanus.

Pemrenue 3amau us [3].

Tema 39 «/Indpepennuaibabie ypaBHeHHs ¢ Pa3ae/isIIOIMMUCS epeMeHHbIMI»

Jlexyus

[Tonstne o mupdepeHnnaIEHOM ypaBHEeHHH. TeopemMa O CYIIECTBOBAHWU €IWHCTBEHHOCTH
pewenus auddepeHuuansHoro ypaBHeHus. OOmiee M dacTHOe pemeHus anddepeHInanibHOro
yYpaBHEHHS. Huddepenunanpueie ypaBHEHHSI C pa3aeneHHBIMA MEPEMEHHBIMH.
Juddepennmanbable ypaBHEHH € Pa3IeNIOIIUMUICS TEPEMEHHBIMH.

Ocnosnvle nonamus memul. M HepeHnanIbHOe ypaBHEHHE.

Ilpakmuueckoe 3ansamue

Dopma 3ausimus: peuieHue munosuix 3a0a4
3aoanus:

Pemenue 3amay u3 [3].

Tema 40 «/Iuneiinbie (¢ PepeHHAIbHbIC YPABHEHHS IEPBOT0 MOPSIKA»

Jlexyust

Opnoponuele  muddepeHunansHble  ypaBHeHusa.  luddepeHuuanbHble  ypaBHEHUS,
npUBOAdAIIMecs K OTHOPOAHBIM. JIuHelHble nudepeHanbHble YPaBHEHUS MEPBOrO MOpsaKa.
[ToncranoBka bepnymu. YpaBaenue bepuymin.

OcHosHble noHamus meMvl. OIHOPOIHOE IU(QepeHInaIbHOe ypaBHEHUE, JHMHEHHbIE
muddepeHManbHble YypaBHEHUs, Io/iIcTaHOBKa bepHyin, ypasuenue bepuyum.



Ipakmuueckoe 3ansamue

Dopma 3ansmust: pewieHue munoguix 3a0au
3aoanus:

Pemrenue 3amau us [3].

Tema 41 «/InddepennuanbHbie ypaBHeHHs B OJHBIX AU PepeHuuamaxy»

Jlexyus

Huddepennmanbaple  ypaBHeHHsT B NMONHBIX  auddepeHnuanax. HMaTerpupyrommii
MHOXUTENb. Juddepennuanbupie ypaBHEHUS! BBICHIMX IOPSAKOB, JIOMYCKAIOIIME IOHMKEHHE
MOPSIIKA.

OcHnosHble nousamus memvl. TUGPEpeHIINATILHOE ypaBHEHWE B IMOJNHBIX JuddepeHiuranax,
UHTETPUPYIOLINI MHOXUTENb, AU(depeHlInanbHble YPaBHEHHS BBICIIUX MOPAIKOB, TOMYCKAIOIINE
MOHUKEHUE TIOPSAJIKA.

Ipaxmuueckoe 3ansmue

Dopma 3ansamusL: peulernue munospix 3a0a4
3aoanus.

Pemrenue 3amau us [3].

Tema 42 «OxHOpOAHBIE H HEOAHOPOAHBIE (P epeHIHATIbHbIC YPABHEHUSD)

Jlexyust

Jlunelinple nuddepeHUUaNbHble  ypaBHEHHs  BbICHIMX — HOpsAKOB. OnHOpoIHBIE U
HEOJHOpOAHbIe nu(depeHInaTbHBIE YPAaBHEHUsI ¢ MOCTOSHHBIMU Kodddunuentamu. [loHstue o
cucreMe U depeHIuaIbHbIX YPaBHEHHH.

OcnosHble nousmus membi. TUHEWHbIe MU QepeHInaIbHble YPaBHEHUS BBICIIUX MOPSJIKOB,
cucrema nud@epeHuaNbHbIX YPaBHEHUM, OJAHOPOAHBIE M HEOJHOPOJAHbIE JUPPepeHInanbHbIe
YPaBHEHHS.

Ipaxmuueckoe 3ansimue

Dopma 3ausmus: peuleHue munosvix 3a0a
3aoanus:

Pemrenne 3amau u3 [3].

Tema 43 «UucaoBbie PAALI € MOJOKHUTEC/JIbHBIMHU 3JIEMECHTAMMN>

Jlexyust
OcHOBHBIE TIOHATHUS YHUCIOBBIX DPSIOB. Psn reomerpudeckoi mporpeccuu. HeoOxomaumblit
MPU3HAK CXOJUMOCTH YHUCIIOBBIX PSAIOB. [ apMOHHUYECKHI P

OcHosHble  noHAmMuUA  meMbl. YHCIOBOM psii, psAl TEOMETPUYECKOM Iporpeccuw,
FapMOHUYECKUHN PAI.

Ilpakmuueckoe 3ansamue

Dopma 3ausimus: peuieHue munosuix 3a0a4
3aoanus:

Pemenue 3amay u3 [3].

Tema 44 «/locTaToyHbIe NPU3HAKHA CXOAUMOCTH»
Jlexyust



JlocTaTo4yHBIN MpU3HAK CXOAMMOCTH Ha OCHOBE CpaBHEHHUs PSAOB. JlocTaTOUHBIM MpU3HAK
cxonumoctu JlanambGepa. Panukanpubiii npusHak cxonumoctd Komm. MHTerpanbHbI mpu3HaAK
cxonumoctu Koru. O6001IeHHBIN TapMOHHYECKHUH PSII.

OcHosHble nonamusi memvl. npu3Hak JlamamOepa, cxomumocTh Komu, 0000IICHHBIHI
TapMOHMYECKUH PsII.

Ilpaxmuueckoe 3ansmue

Dopma 3ansmust: pewienue munoguix 3a0au
3aoanus:

Pemenue 3amay us [3].

Tema 45 «3HakonepeMeHHbIE U 3HAKOYEPeAYIoUIecs: pAabD)

Jlexyust

3Hakouepenyromuecs 9ucioBbie psaabl. [Ipusnak JleitOuuna. OOmmii 1OCTaTOYHBIN TPU3HAK
CXOJMMOCTH 3HAKOMEPEMEHHBIX PAI0B. AOCOTIOTHAS M YCIOBHAs CXOJIMMOCTH YHCIIOBBIX PSIOB.
CaoiicTBa aOCOTIOTHO CXOSIITUXCS PSJIOB.

Ocnognbie nonsamus memul: 3HAKOUEPEYIOIINEC YUCIOBBIE Psiibl, Tpu3HaK JleiOHuna.

Ipaxmuueckoe 3ansamue

dopma 3ansamusL: peulenue munospix 3a0a4
3aoanus.

Pemrenue 3amau us [3].

Tema 46 «CTeneHHbIe PSIAbD

Jlexyust

OcHOBHBIE TOHATUS (PYHKIMOHANBHBIX PsoB. Tumbl cxogumocTedl. CTemneHHbIe pPsabL.
OcHOBHBIE TEOPEMBI O CTETICHHBIX psnax. Paznoxxenue Gpyukiuu B psaasl Telnopa u MakiopeHa.

Ocnoeuvie nousmusi memvl. (DYHKUMOHAJIBHBIM psa, creneHHOW psa, psaa Teinopa u
Makiiopena.

IIpaxmuueckoe 3anamue

Dopma 3aHAMUA. peuieHie MmuUnossix 3a0ay

3aoanus:

Pemienue 3amau u3 [3].

Tema 47 «BeposATHOCTD €JIy4aiiHOr0 COOBITHS

Jlexyust

IIpenmer Teopum BeposTHOCcTeW. Kilaccmueckoe ompeneseHne BEPOATHOCTH CIIy4alHOTO
coObITus. Teopembl CIOKEHUS UM YMHOXKEHHS BEpOSITHOCTEH cllydallHbIX coObITHil. PopMyia
nosiHou BepositHocTH. Dopmyiel benteca.

OcHnosHble nousmus membl. TEOPUS BEPOSTHOCTEH, BEPOSTHOCTh CIIy4ailHOTO COOBITHS,
MOJTHAsI BEPOATHOCTH, (hopmyria beiieca.

Ipaxmuuecxoe 3anamue

Dopma 3aHaMUA: peuleHue MUNO08biX 3a0ay
3aoanus

Pemienue 3amay u3 [3].

Tema 48 «/IuckperHble ciayyailHbie BeJTMYNHbI»



Jlexyust

Crnyuaiinble BENUYMHBL. JIMCKpeTHas ciy4yaiiHas BEIWMYMHA. 3aKOH paclpeacicHus.
UucnoBble XapakKTEpUCTUKH JAUCKPETHOW CIIydalHOW BeMWMYMHBL. @DYHKIHS pacnpencieHus
BEPOSATHOCTEN AUCKPETHOM CIIy4YalHOW BEJTUYUHBI.

OcHosHble NOHAMUS meMbl. cnyqaﬁHaﬂ BCJIMYHHA, 3aKOH pacCIipCaciiCHus.

Ilpaxmuueckoe 3ansmue

Dopma 3ansmust: pewienue munoguix 3a0au
3aoanus:

Pemenue 3amay us [3].

Tema 49 «HenpepbiBHBIE CJIy4yaiiHble BeJUYUHBD)

Jlexyust

HenpepeiBHas cinyuaiiHas BennuuHa. HTerpanbHas QyHKUUS pacipeieleH sl HelpepbIBHOM
Clly4aHOM Benu4MHBL. IIIOTHOCTE pacnpenesneHuss BEPOSTHOCTH HEMNPEPBIBHOM  CIy4alHON
BEIMYUHBL. Maremarndeckoe OXKUJaHWe, AUCHEPCHS U CPEIHEE KBAJIPaTUYECKOE OTKJIOHECHHE
HEIPEPBIBHOW CIy4yallHOM BEJTUYUHBL.

Ocroenbvle noHsmus membi. HCIIPpCPbIBHAsA cnyqaﬁHa;I BCINYHMHA, MAaTCEMAaTHUYCCKOC OKHNIAaHHUC,
AUCHCPCHUd, CPEAHCC KBAAPATHUICCKOC OTKIIOHCHHE.

Ipaxmuueckoe 3ansmue

dopma 3ansamusL: peulenue munosvix 3a0a4
3aoanus.

Pemrenue 3amau us [3].

Tema 50 «21eMeHTbI MATEMATHUYECKOH CTATHCTHKH

Jlexyus

OyHKIUOHATBHAS, CTATUCTUYECKAs] U KOPPESAIHUOHHAS 3aBHCHUMOCTHU. DJEMEHTHI TEOPUU
Koppensauuu. THuIbl 3aBUCUMOCTEN MEXAY CIIy4YalHbIMU BelWYMHAMU. JIMHeWHas U HenuHEnHas
koppermsnus. Kosddurment xoppemsiiiuu U ero  cBoiictBa. [loHsITHE O MHOXKECTBEHHOM
KOpPENALHH.

OcnosHble nousmus memsl. (YHKIMOHAJbHAS 3aBHCHUMOCTH, CTaTHYECKas 3aBHCHMOCTD,
KOPPEJALMOHHAs 3aBUCHUMOCTb.

IIpakmuueckoe 3anamue
Dopma 3anamus: MUHUKOHDepeHyus
[IpumepHBIE TEMBI TOKJIAA0B:
1. CpaBnHenue Heckonbkux nucnepcuil. Kpurepuii baprierra.
2. CpaBHeHHE HEeCKONBKUX aucnepcuii. Kpurepuit Koupena.
3. IIpoBepka rumOTe3Bl O 3HAYUMOCTH BBIOOpOUHOro Ko3(duumeHTa paHroBon
koppessinnn. Kpurepuii Cnimpmena.
4. TlpoBepka THNOTE3l O 3HAYUMOCTH BBIOOpOUHOro Ko3(duumeHTa paHroBon
koppensiunn. Kpurepuii Kennanna.
5. Kpurepnit @uiepa.
Kpurepwii 2.
Kputepuii CtprozeHTa.
OcHOBHbIE IOHATHS TEOPUHU YPAaBHEHHUI MaTeMaTUYeCKON (DU3HUKH.
YpaBHEHUS MaTeMaTU4eCKON (PU3UKH.
10. OcHoBHBIE QITOPUTMBI TUIIOBBIX YMCIIEHHBIX METOJIOB PELLIEHUS] MATEMAaTHUECKUX 3a]1a4.

© oo~



Tema 51 «BBeneHue B TEOPUI0 MHOKECTB»
Jlexyust
MmuoxectBa. OTHOMmEHUs. JIornka Bbicka3piBaHUM JIorvKa nmpeIuKaToB.

OcHosHble nousAmus meMbl. MHOXECTBA, OTHOILIEHMs, JIOTMKA BbICKAa3bIBAaHUM, JIOTHKA
IIPEIUKATOB.

Ilpaxmuueckoe 3ansmue

Dopma 3ansmust: pewienue munoguix 3a0au
3aoanus:

Pemenue 3amay us [3].

CPC

W3zyuenne yuebHoit mureparypsi [1], [2], [3]
Pemenue 3agau no remam

[ToAroToBKa K MOIYJIEHOMY KOHTPOJTO

5 YueOHO-MeTOAMYECKOE 00ecnieYeH e I CAMOCTOATEIbHOM Pa00oThl 00yYAIIUXCS

B nenom BHeayauTOpHasi camMocTosITeNIbHAs paboTa CTYACHTA MPU U3YYEHUU Kypca BKIIOYAEeT
B ce0s1 ciemyromue BUAbI padoT:

— mnpopaboTka (M3y4eHHE) MAaTepUAIIOB JIEKIIHl;

— YTEeHHE U MpopaboTKa PEKOMEHI0OBAHHON OCHOBHOM U JOMOIHUTEIBHON JTUTEPATYPHI;

— TOATOTOBKA K MPAaKTUYECKUM (CEMUHAPCKUM) 3aHATHUAM;

— TIOMCK U IpopaboTka MarepuaioB U3 HTepHET-pecypcoB, NEpUOINUYECKON MTeYaTy;

— BBINIOJIHEHUE JOMAalIHUX 3aJaHuii B (QopMe TBOpPYECKUX 3aJaHMUN, Kelc-CTaauu,
JIOKJIa/10B;

— TOJArOTOBKA MPE3EHTALUN ISl WILTIOCTPALUU JOKIA/I0B;

— BBINIOJIHEHWE KOHTPOJBHONH pPabOTHI, €ClM MPEeayCMOTpPeHa Y4YeOHBIM IUIAHOM
JIUCHUATITAHBI;

— TOATOTOBKA K TEKYIIEMY U UTOTOBOMY (IIPOMEXYTOUHAs aTTeCTallvsl) KOHTPOIIIO 3HAHUH
M0 TUCIUIUINHE (9K3aMeH).

OcHOBHast J10J1s1 CaMOCTOSATENbHOW pabOTBl CTYJEHTOB MPUXOAUTCS Ha MNpPOpabOTKy
PEKOMEHIOBAaHHOM JIUTEPATYpbl C LEJIBI0 OCBOEHUS TEOPETUYECKOIO0 Kypca, IOATOTOBKY K
MPAKTUYECKUM (CEMUHAPCKHUM) 3aHATUSAM, TEMaTHKa KOTOPBIX IMOJIHOCTHIO OXBAThIBAET COJIEPIKAHHE
kypca. CamocrosiTenbHas padoTa Mo MOAr0TOBKE K CEMUHAPCKUM 3aHATHIM MPEInoiaraeT yMeHue
paboTaTh ¢ mepBUYHON HHPOpPMAITHEH.

6 @oHI OLEHOYHBIX CPEACTB I MPOBEACHUS] TPOMEXKYTOYHOH AaTTeCcTaluH
o0y4arommxcst N0 JMCHHILIMHE

6.1 Cmpykmypa ¢honoa oyenounvix cpeocme

®DOoH/T OIIEHOYHBIX CPEJCTB JJIA MPOBEACHUS TIPOMEKYTOUYHON aTTeCTAllMKH O0YUYaIOIINUXCS IO
quciumuiiHe «Bpiciias maTemartuka» TpPeCTaBIeH B MPWIOKEHHH K paboueill mporpamme
JTUCITUTUIMHBI U BKITIOYAET B ce0s:

—TIepeUYeHh KOMIIETEHIIMH C YKa3aHHWEM JTamoB UX (POPMUpOBAHHUS B TPOIECCE OCBOCHUS
o0pa3oBa mepeyeHb KOMIETECHIINI ¢ YKa3aHHEeM 3TaroB WX (GOPMUPOBAHUS B MPOIECCE OCBOCHHUS
00pa30BaTeNbHOM POrpaMMBl;

— ONMCAaHME MOKA3aTeIEd U KPUTEPUEB OLIEHUBAHUS KOMIIETCHIIMM HA PAa3JMYHbIX dTanax Ux
(dbopMUPOBaHUS, OTMCAHUE IIIKAJI OIICHUBAHMUS,



— TUIIOBBIC KOHTPOJIBHBIC 3aJJaHUsA HJIHM MaTepualbl, H606XOI[I/IMBIe JJIs1 OCHKH 3HaHHﬁ,

YMEHUMW, HABBIKOB M (WJIM) OMBITa JACATEIBHOCTH, XapPaKTEPU3YIOMIMX ITamnbl (HOPMHUPOBAHHS
KOMIICTEHITHIA;

— METOANYCCKUE MATCpHAJIbl, OIPEACIAIOIMNE IMPOUCAYPhI OLCHHUBAHUA 3HaHI/If/'I, yMeHHﬁ,

HABBIKOB U (MJIM) OTIBITA JIEATEIBHOCTH, XapaKTEPU3YIOIINX ATarbl POPMUPOBAHUS KOMIIETEHIIHH.

N AL

6.2 Ilepeuens 60npocos Kk RPOMeIHCYmMOYHOI ammecmayuu.

Onpenenureny, UX OCHOBHbIE CBOMCTBA, BEIYUCIICHUE.

Marpuiibl ¥ 1€MCTBUS HaJ HUMU.

Pemenue cucreM nmuHEHHBIX anreOpandecKux ypaBHeHHH MeToioM Kpamepa.

Pemienue cuctem TMHEHHBIX anreOpandecKux ypaBHEHUN METO0M OOpaTHON MaTpPHIIbI.
Pemenne cuctem NMMHEHHBIX alreOpandeckux ypaBHEHUI MeToaoM [aycca.

Panr mMaTpuiipl, BBIYMCIIEHHE paHra MaTPULIBL.

Pemenne meroiom ["aycca mpon3BOIBHBIX CHCTEM JIMHEWHBIX alre0pandeckux ypaBHEHUH.
HccnenoBanue oAHOPOJHBIX CUCTEM JIMHEHWHBIX alreOpanueckux ypaBHeHuil. Haxoxnenue

(GyHIaMEeHTaJIbHOI CUCTEMBI PEIICHUH.

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

BekTop Ha MJI0CKOCTH U B IPOCTPAHCTBE.

IIpoekuust BEKTOpa Ha OCH CUCTEMBI KOOPAUHAT.

JIunelHbIe onepanuy HaJl BEKTOPaMHU.

CkaisipHO€E ITPOU3BEIEHNE BEKTOPOB, €T0 CBOWCTBA, BEIUMCIICHHUE.
BexTopHOE Ipou3BeIeHNE BEKTOPOB, €70 CBONCTBA, BBIYUCIICHUE.
CMenianHOE IPOU3BEIEHUE BEKTOPOB, €Er0 CBOMCTBA, BHIYMCIICHUE.

ba3uc BEKTOpOB Ha IJIIOCKOCTH U B IIPOCTPAHCTBE.

PaznoxeHnue BekTopa 1o 6a3sucy BEKTOPOB Ha IIJIOCKOCTU U B IPOCTPAHCTBE.
[TonaTne n—mepHOro abCTPaKTHOTO MaTEMATUYECKOTO MPOCTPAHCTBA.
JIuneitnsle onepatopsl. COOCTBEHHBIE 3HAYEHUS IMHEHHOTO oniepaTopa.
KBanpaTtuunbie popmbl.

YpaBHeHHE NIPSIMOM Ha INIOCKOCTH, MIPOXOASAIIECH Yepe3 3aIaHHYI0 TOUKY.
YpaBHeHHE NIPSMOH Ha IUIOCKOCTH, IMIPOXOAAIICH Yepes3 ABe 3aJlaHHbIE TOUKHU.
OO11ee ypaBHEHHE IPSIMOM Ha MIIOCKOCTH.

Touka nepeceueHus NpsIMBIX HA INIOCKOCTH.

Yronm Mexay NepeceKarolMMHUCS MPSMBIMUA Ha IUIOCKOCTH. Y CIIOBUS NApAJIEIbHOCTH U

NEPHNCHAUKYIIAPHOCTHU, IIPAMBIX Ha IJIIOCKOCTH.

25.
26.
27.
28.
29.
30.
31.
32.

VYpaBHeHUE NPsMOM Ha TUIOCKOCTH B 33JJaHHOM HAIlpPaBJICHUH.

PaccrostHue oT TOUKH 10 TPAMON.

Jlenenue oTpe3ka B 3aJTaHHOM OTHOIIICHHH.

Kanonndeckue ypaBHeHHs] OKPY)KHOCTH, IJUIATICA, TUTIEPOOIIBI U TTapadOoJIbI.

VYpaBHEHHUE MIIOCKOCTH, MPOXOSIIEH Yepe3 3aJaHHYI0 TOUKY.

OO1iee ypaBHEHHUE TIOCKOCTH.

VYpaBHEHHE ITOCKOCTH, MPOXOIAIIEH Yepe3 TPU 3a/IaHHbIC TOUKH.

Yrom Mexay TUIOCKOCTSIMH. YCIOBUS MapaIEIbHOCTH W TMEPHEHANKYISPHOCTH JIBYX

IIJIOCKOCTEMN.

33.
34.

VYpaBHEHMSI IPSMOI1 B IPOCTPAHCTBE.
VYroa Mexay NpsIMbIMU B IPOCTPAHCTBE. Y CIIOBUS MapajlIeIbHOCTH U MEPIEHIUKYISIPHOCTH

JIBYX TPSIMBIX.

35.
36.
37.
38.

[lepeceyenue npsiMoii U TIIOCKOCTH.

[TapayuienbHOCTD ¥ NEPIEHAUKYISIPHOCTD IPSIMOU U IIJIOCKOCTH.
[ToBepXxHOCTH BTOPOrO MOPSIAKA.

YuciaoBble MHOKECTBA U JEHCTBUSA HAl HUMU.



39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.

[TonsTre QyHKIIMN OHOM MTEPEMEHHOM.

Ob6nactp ornpeneneHus 1 001acTh 3HaUCHUH QYHKIIMU OJTHON TIEPEMEHHO.
Crnioco0wl 3a1anus GQyHKIIMU OJHOW TTEPEMEHHOM.

YeTHOCTh M HEUETHOCTh (YHKIIUU OJHOU IEPEMEHHOM.

OcHoBHbIe 251eMenTapHbie pyHknuu. [IpeodpasoBanue rpadukos.
Uucnosas mociaea0BaTebHOCTD U €€ CBOMCTBA.

[Ipenen yncnoBoOM MOCIENOBATENBHOCTH, U €I0 CBOMCTBA.

OCHOBHBIE TEOPEMBI O IIpejIesax M0CAe10BaTEIbHOCTEMN.

IIpu3Haku cyniecTBOBaHMs MIpeena.

[Ipenen ¢pyHKIMU B TOUKE U HA OECKOHEYHOCTH.

3ameuaTeNbHbIE IPEEIIbI.

beckoneuHo Oosble 1 0ECKOHEYHO MaJlble BEJIMYMHBI, UX CBOMCTBA.
CpaBHeHHe 0ECKOHEYHO MaJIbIX. DKBUBAJICHTHOCTh OECKOHEUHO MaJIbIX.
OaHOCTOPOHHUE IIPEIEIbI.

Krnaccudukanus Touek pa3pbia.

Pa3zpeiBbl 1-r0 U 2-r0 pona.

HenpepbIBHOCTh PYHKIIMH OHOM NTEpEMEHHOM.

[IpouzBoaHast GyHKIMHN €€ TeOMETPUUECKUN U MEXaHUYECKUN CMBICIIBI.
Brruncnenue nmpou3BoIHON dNeMeHTapHOU (DYHKIINH.

IIpon3BoiHbIE OCHOBHBIX AJIEMEHTAPHBIX (DYHKIIMH.

[IpaBuna nquddepeHnupoBaHus.

[TpousBoHas CIIOXKHON (YHKITHH.

Merton siorapudmudeckoro quddepeHIInpOBaHMS.

JuddeperurpoBanue HeIBHO 3aJaHHBIX U TAPAMETPUUYECKH 3aJaHHbIX (QYHKIIUH.
Huddepenunan GyHKIMHU 0THONH NEPEMEHHOM €ro reOMeTpUYECKUA CMBICII.
[Ipumenenue nuddepennnana st NpUOINKEHHBIX BIYUCICHUI.
[IponsBoHblie U AU PEepeHIInanbl BEICIINX MOPSIKOB.

®opmyna Teiinopa.

Bospacranue u yobiBanue QyHKIHIA.

32. Heo6xoauMmble M IOCTATOYHBIE YCIOBUS BO3PACTAHUS U YObIBAaHUS (PYHKITHH.
OkcTpeMyM (QyHKLIHNH.

Heo6xoanMele U 10CTaTOYHBIE YCIOBUS SKCTpeMyMa (yHKIINU.
HauOonbiiee n HauMeHblee 3HaYeHNs (YHKIIMU Ha OTPE3Ke.
BbInyKJI0CTh ¥ BOTHYTOCTb Ipadyka QyHKIIUH.

Touka neperu6a rpaduka GyHKIIHUH.

AcumnToTsl rpaduka QyHKIMH.

OOm1as cxema uccie1oBaHus (PYHKIIMH OJTHOU TIEpEMEHHOI.
[lepBoobOpazHas pyHKINN OJTHOM TEpEeMEHHOM.

HeonpeneneHHbIi HHTErpai U €ro CBOMCTBA.

TaGnuuHble HHTETPAITBI HIEMEHTAPHBIX (DYHKIIUH.

MeTtoa HEMOCPEICTBEHHOTO UHTETPUPOBAHHUS.

WuTerpupoBanue GyHKIMI METO0M 3aMEHBI IEPEMEHHOM.
WuTerpupoBanne GyHKIMI METOAOM UHTETPUPOBAHUS T10 YACTSIM.
WHuTerpupoBanue pallMoOHAIbHBIX anreOpandeckux Apooeil.
WuTerpupoBanue UppaliOHAIBHBIX (DYHKITHIA.

WHuTerpupoBanre TPUrOHOMETPUYECKUX (PYHKIIHH.

OnpeneneHHblid HHTErPaJl U €r0 TEOMETPUYECKUM CMBICII.

®opmyna HeroTona-JleitOnuma.

Brruncnenue onpeeneHHbIX HHTErPaIoB METOI0M 3aMEHBI IEPEMEHHO.



88. Brruucienue onpeaeaeHHbIX HHTETPAIOB METOIOM HHTETPUPOBAHUS 110 YACTSIM.

89. 51.IlonsiTHE HECOOCTBEHHBIX MHTETPAIOB 1-ro U 2-T0 poja.

90. ITonsTe GyHKIMH HECKOJIBKUX MIEPEMCHHBIX.

91. Ilpenen u HempepbIBHOCTh (GYHKINU HECKOIBKHX MEPEMEHHBIX.

92. YacTtHble MPOU3BOIHBIE IIEPBOTO MOPSIKA.

93. Huddepennuan GyHKIMHU HECKOIBKHX MEPEMEHHBIX, TPUOIMKEHHBIC BBIYUCICHUS HA €0
OCHOBE.

94. IlpousBonHas no HampasieHHto. ['paanueHT.

95. YacTHble IPOU3BOAHBIE BTOPOTO MOPSAKA.

96. DkcrpemyM (YHKIIUU HECKOJIBKHUX MEPEMEHHBIX.

97. Heo0XxoauMble U TOCTaTOYHBIE YCIOBHE IKCTPEMyMa.

98. Haumbombiee 1 HauMeHblee 3HaueHue (QYHKIIMH HECKOIBKHUX TIEPEMEHHBIX.

99. IloHsATHE YCIIOBHOIO 3KCTpeMyMa (DYHKIIMH HECKOJIbKUX ITEPEMEHHBIX.

100.Meron mHOXxwuTeNeH Jlarpanxa.

101.KpartHbie UHTETpaIbI.

102.IToBTOpHBIC HHTETPAIIBI.

103.KpuBonuHeiHbIe HHTErpaIbL. 1-T0 U 2-Tr0 poaa.

104.TToBepxHOCTHBIEC MHTETpAIIBI 1-TO U 2-TO poja.

105.3neMeHTHl TEOpUU TIOJSL.

106.[TonsiTie o nuddepeHnnanbHOM ypaBHEHUH.

107.Teopema o Ccyl1ecCTBOBAaHUN €IMHCTBEHHOCTHU PELICHUS.

108.06m1ee u yactHoe pemeHus TupGepeHIHaTFHOT0 YPaBHEHUSI.

109. InddepeHnmanbHbie ypaBHEHUS C pa3/ICICHHBIMU TIEPEMEHHBIMH.

110.AuddepennnansHbie ypaBHEHUS C pa3IesIONIMMUCS IEPEMEHHBIMHU.

111.0nnoponuble tuddepeHnnanbHble ypaBHEHNUS.

112 JIuneitapie quddepeHraIbHble YpaBHEHHS IEPBOTO TOPSIIKA.

113.Ypaeuenne beprymm.

114. luddepeHumanbuple  ypaBHEHHs B HOJHBIX  AuddepeHumanax. HHTerpupyromuii
MHOXHTENb. 26. Jluddepenianbable ypaBHEHUS, JOMTyCKAIOIUE TOHKEHHE MopsiAKa.

115.JIuneitnble nuddepeHnanbHble ypaBHEHHS! BHICIINX TOPSAKOB.

116.0xH0ponHbIe MU depeHIATEHBIC YPABHEHUS C TIOCTOSTHHBIMU KO3 QUITUSHTAMH.

117.Heonnopoansie auddepeHnnanbHble ¢ TOCTOSHHBIMU KO UIIMEHTaMH.

118.Cuctemsl nuddepeHaIbHbIX YpaBHEHUH.

119.0cHOBHBIC TIOHSTHS YUCIIOBBIX PSJIOB.

120.Heo0x01MMBIi MPU3HAK CXOUMOCTH PSIJIOB.

121.ITpuznaku anam6epa, Komm, uarerpanbubiii npusnak Komm-MakinopeHa.

122 .3nakonepeMeHHbIE PSIBL.

123.3nakouepenyronecs psabl. Teopema JleitOnuma.

124.OcHoBHBIE TOHATHS (PYHKIIMOHAIBHBIX PSIOB.

125.Tumnsl cxoauMocTei.

126.Crenennsbie psiibl. OCHOBHBIE TEOPEMBI O CTETIEHHBIX psAIax.

127.Paznoxenne pyHkiuu B psaa Teimopa 1 MakiiopeHa

128.TlonsTe o psgax Dypoe.

129.Koappurimentsr @ypbe U uX BHIYUCIEHHUE.

130.42 .Kiaccrueckoe ¥ CTaTUCTUYECKOE OMpeIeSICHIE BEPOSTHOCTH.

131.43.Cnoxenue BepositHocTel. [IpoTMBONONIOKHBIE CTy4aiiHbIe COOBITHSL.

132.44. YMHOXEHHE BEPOSTHOCTEH HE3aBUCUMBIX COOBITHH.

133.45. BepoATHOCTH MOSBIEHUS XOTS ObI OJJHOTO COOBITHS.

134.46. 3aBucumbie cOOBITHS. Y CITIOBHASI BEPOSTHOCTH. [l0JTHAS BEpOSTHOCTD.
135.47. BepostHocTh runiore3. @opmyna baiieca.



136.48. TlocnenoBaTenbHOCTh HE3aBHUCUMBIX HcIbITaHuW. @Dopmyna bepuymmu. JlokaneHas u
MHTEerpajibHasi TeopeMbl Jlamaca.

137.]luckpetHas ciaydaiiHas BeJIWMYMHA. 3aKOH pacHpelnesieHUs IUCKPETHOW CIydailHOM
BEJIMYUHBI.

138.MatemaTtnueckoe OXUJaHHUE, IUCIEPCHUS CPEAHEKBAAPATUYHOE OTKJIOHEHUE TUCKPETHOM
CIIy4ailHOM BEJINYMHBI.

139.HenpepriBHas cinydaiiHas BenuuuHa. [IOTHOCTE pacmpenenieHus HeMPEePbIBHON CITydalHOMN
BEJIMYUHBL. BEPOSITHOCTD MOMATaHUs Cy4aiiHOM BEJIMYMHBI B 3aJJaHHBIA HHTEPBAJL.

140.Dyuk1us pacupeneacHus CiIyd4aiHON BETMYHHBI.

141 . MatemaTtnueckoe OXUAaHHE, JUCIEPCUsi, CPEIHEKBAIPATUYHOE OTKIOHEHUE HETPEPHIBHOM
CIIy4ailHOM BEJIMYHHBI.

142./IsymepHas ciiydaiiHas BenuunHa. HopManbHbIN 3aKOH pacnpeielieHus Ha TUIOCKOCTH.

143.BeposSsTHOCTD MOMAJaHNUs ABYMEPHOM CITydaifHOW BEIMYMHBI B AIITUIIC PACCEHBAHUS.

144.Cucremsl citydaitHbIX BenuuuH. JIuaun perpeccun. Koppesiusi.

145.57.Cratuctuueckoe pacnpeneiieHne BbIOOpKH. ToOYedHblE W HWHTEPBAIBHBIE OIEHKH
[apaMeTpoOB paclpeesICHuUs.

146.MuosxectBa. OtHomenus. Jloruka Beicka3biBaHU JIoruka nmpenukaros.

147.0cHoBHBIE NOHSTHSI TEOPUN YpaBHEHUI MaTeMaTHYeCKOU (pU3UKH.

148.YpaBHeHus MmareMaTu4eckoil (PU3UKU.

149.0OcHoBHBIE aNTOPUTMBI TUIIOBBIX YHCICHHBIX METO/IOB PELICHUSI MATEMAaTHYECKUX 3a/1a4.

7 PexoMeHayemasi Jiureparypa

7.1 Ocnoenas numepamypa
1. ITucemennsiit J[.T. Koncnekt nekuuit o Beiciieit Mmatemaruke: [lonaHbii kype, 4-€ u3a., M:
Atipuc Ilpecc, (2011).

7.2 [lonoanumensnan numepamypa
2. Cnupuna M.C. [Jluckpernas marematuka / M.C. Cnupuna, [I.A. Choupun. — M.:
N3paTenpckuii HEHTP

3. Ky3nenos JI.A. COopHuk 3ananuii nmo Beicuieil maremaruke. - Cankr-IlerepOypr.: Jlans,
2008. - 239¢

8. MeToauyeckne yKazanus AJsi 00y4arOIIUXCS M0 OCBOEHHUIO THCHMILINHBI

MeTtoauka mpenofaBaHusl JaHHON JUCIUIUIMHBI MPEANoaraeT YTeHue JEKIUi, MpoBeIeHue
NPaKTUYECKUX 3aHSATHH, TPYNIIOBBIX W MHIMBHUYaIbHBIX KOHCYJIBTAUN MO OTACIBHBIM (Hanbomee
CJIOKHBIM) crnenuduyeckuM npobiemam aucuumiuHbl. [Ipegycmorpena camocTosTenbHas padora
CTYZICHTOB, a TaKXe IPOXOKICHHWE ATTECTAIIMOHHBIX HCIBITAHHHA IMPOMEXKYTOYHOW aTTeCTalluu
(9k3ameH U U epeHIIMPOBAHHBIN 3a4eT).

JleKIMM  TIOCBSIIIIAIOTCST  PACCMOTPEHHWIO OCHOBHBIM  TOHATHSM, HawOoliee BaKHBIX
TEOPETUYECKUX BOMPOCOB. B Xoze jekuuii cTyJeHTaM cieayeT MOArOTOBUTh KOHCIIEKTHI JICKITHI:
KpaTko, CXEMAaTW4YHO, IIOCIIEAOBAaTeIbHO (UKCHPOBAaTh OCHOBHBIC TOJIOKEHHS, BBIBOJIHI,
bopMyITUPOBKH, 0000IICHUS; TOMEYaTh Ba)KHBIE MBICIH, BBIICISATH KIIOYEBBIC CIOBA, TEPMUHBI,
0003HAYUTh BOMNPOCH, TEPMHUHBI, MaTe€pHall, KOTOPBHIA BBI3BIBAET TPYAHOCTH, TOMETHTHh U
MOTBITaThCSl HANTH OTBET B pEeKOMEHAyeMoW nuTeparype. Ecim caMocTosTeTbHO HE YAaercs
pazo0parbcsi B Marepuaie, HeoOXoauMo cPOopMyIHpOBaTh BOMPOC W 33/JaTh MPEMOJaBATEII0 HA
KOHCYJIbTAIINH, HAa IPAKTHYECKOM 3aHSATUH.

[lenpto mpoBeneHUs MPAKTHYECKUX 3aHATUM SIBISIETCS 3aKpeTJICHHE 3HAHWKM CTYJEHTOB,
MOJIYYEHHBIX UMM B XOJI€ M3y4Y€HHUs IUCLUMIUIMHBI Ha JIEKIMSIX M CaMoCTOsATeNbHO. Bo Bpems
MPAKTUYECKUX 3aHATUN pEIIaloTCs 3aJayd 0 paccMaTpUBaeMbIM B Kypce JIEKIHH Temawm,
MIPUMEHSTCS OCHOBHBIE TIOHATHS, TEOPEMBI, CBOICTBA. CTYIEHT JOJDKEH HAYYUTCS peliaTh 0a30BbIe
3aJaud MO0 KaXIOW TeMe, a TakKe MPUMEHSTHh IOJTYYCHHbIE HaBBIKM JJISi PELICHUS pPeabHBIX



MPUKJIAaJHBIX 3a1a4

[Tpy m3yuyeHNH TUCUMIUIMHBI UCHIOIB3YIOTCS MHTEPAKTHBHbBIE METObI 00yUYeHMs, HAIpuMep,
JEKUMA-BU3YyalIu3alys, MpeArnojararmas noaadyy Marepuanga C HCIOIb30BAHHEM TEXHUYECKHUX
cpeacTB o0yueHHs ¢ KPAaTKIMHA KOMMEHTapUsMHU JIEMOHCTPUPYEMBIX MaTepHaioB (IIpe3eHTAIHN ).

9. IlepeyeHb WHGPOPMANMOHHBIX TEXHOJIOTHIl, MCHOJb3yeMbIX NPH OCYIIECTBJIEHUHU
00pa3oBaTeIbHOTO Tpolecca MO0 JUCHHUIUVIMHE, BKJIOYAsi MepedeHb MNPOrpPaMMHOIO
odecneyeHusi 1 HHPOPMANMOHHO-CIIPABOYHBIX CHCTEM

9.1. Ilepeuenv unopmayuoHHBIX MEXHOI02UI, UCHONALIYEMBIX HPU OCYUWLECHMEIEHUU
obpazoeamenvrnozo npoyecca

—  DIIEKTPOHHBIE 00pa30BaTeIbHbIE PECYPCHI;

—  HUCIOJIb30BaHUE ClIAalA-TIPE3EeHTALH;

— UHTEPAaKTHBHOE OOIICHHEe C OOYYarIIMMHUCS W KOHCYJIBTUPOBAHHE IOCPEICTBOM
WNHTepHeT, UCTIONB3Ys COIMABHBIC CETH, CIICIIHAIIM3UPOBAHHBIC TPOTPaMMBbI (Hampumep, Zoom), a
TaKXe 3JIEKTPOHHOM MOYTHI;

—  HCIOJB30BAaHUE IEKTPOHHON MHPOPMAIIMOHHO-00pa30BaTEILHOMN CPEIbI.

9.2. Ilepeuenv npozpammnozo obecneueHus, UCHONBb3YEMO20 NPU  OCYULECHBICHUU
obpazosamenvhozo npouecca
Ilpy  OCBOGHWH AMUCIMIUIMHBI ~ HCIOJNB3YETCS  JIMIEH3HOHHOE  MPOrpaMMHOE
obecneueHue:

1. omepaunmonHble cucTeMbl Astra Linux (wiM w#Has oOIepaldOHHAs CHCTEMA,
BKJIIOUCHHAS B PEECTP OTEUSCTBEHHOTO ITPOIPAMMHOTO 00eCIICUCHHS);

2. komIuieKT o¢ucHbeIx nporpamm P-7 Oduc (B cocraBe TEKCTOBOrO IMpoIeccopa,
porpaMMbl  pabOTBl C 3JIEKTPOHHBIMU TaOJMIIAMM, IPOrpaMMHBIE CpEICTBa
pEeaKTUPOBAHMSI U JICMOHCTPAIIUH MIPE3CHTAIHH );

porpaMma IMpoBEpPKU TEKCTOB Ha PEIMET 3aUMCTBOBAHMS « AHTHUILIArHaT.

10. MaTepuajibHO-TeXHHYECKOE 00ecneyeHrue JTUCIHUIIINHBI

Ha xadenpe umeercs 4 ayautopum A7 TPOBEACHHS JIEKIMOHHBIX U TMPAKTUYECKUX
3aHATUH..



