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1 Heau n 3a7a4u yueOHOM QM CUMILIAHBI

Lenpto nuctmmanabl «MaTemaTukay sBisercs (GOpMUpPOBaHHME Yy OYAYIIMX CIEHHATHCTOB
3HAHWU U YMEHUS NPUMEHATh MaTEMaTUYECKUN almnapaT U MaTeMaTU4eCKUE METO/bI IIPY aHAIU3E,
YIPaBIEHUU COBPEMEHHBIMM TEXHHUYECKMMM CHCTEMaMH, OCBOEHHE METOJ0B MaTE€MaTH4YECKOIrO
MOJICJIMPOBaHUS U aHAJIN3a TEXHUYECKUX CUCTEM.

OcHoBHas 3a1aua Kypca «MareMaTuka» 3aKJII0YaeTcsl B pa3BUTHH Y CTYJAEHTOB COBPEMEHHBIX
(bopM MaTeMaTUYECKOr0 MBILIICHHUSI U YMEHUS CTaBUTh, UCCIIE0OBATh U PEIIaTh CJI0KHbIE TEXHUYE-
CKH€ 33/1a4M, BO3HUKAIOIINE B MPO(EeCCHOHAIBHOM MPAKTUKE.

2 TpeOGoBaHus K pe3yJibTaTaM OCBOEHHS TUCIHHUILIUHBI

[Tpouecc u3yueHus: AMCUUILIMHBI HaMpaBiieH Ha (popMHUpOBaHHE CAeAYIOUIEeH KOMIIETCHIINN:

OIIK-1 - CriocoGeH yunThIBaTh COBPEMECHHbIC TCHICHIIMK PA3BUTHSI TEXHUKU U TEXHOJIOTHI B 00/a-
CTH TexHOC(hepHO! 0e30MacHOCTH, U3MEPHUTEIHHON U BBIYNCIUTEIEHON TEXHUKH, HH)OPMAMOHHBIX TEXHO-
JIOTH TPW pelleHUH THIIOBBIX 3a7ad B 00JacTH MPOoeCCHOHANBHON AEATENbHOCTH, CBSI3aHHOH € 3aIlIUTON
OKpYy>Karolei cpesipl 1 obecrieueHneM 0e30MacHOCTH YeI0BeKa

[Tnanupyemblie pe3ynbTaThl O0YUYEHHS MPU U3YYEHUU AMCLUUILIIMHBI, COOTHECEHHBIE C TUIaHH-
PYEMBIMH pe3yJibTaTaMU OCBOEHUSI 00pa30BaTEeIbHON MIPOTPAMMBI, PECTABICHBI B TAOIHUIIE.

Tabmuna — [lmanupyembie pe3yabTaThl OOYUYCHHS MPU M3YUYCHHUH JUCIHUILTUHBI, COOTHECCH-
HBIE C TUIAHUPYEMBIMH PE3yJIbTaTaMU OCBOEHUSI 00pa30BaTeIbHOM MPOrpaMMbl

Kon [Tnanupyembie pesyibra- | Kon u nHaumeno- | [Inanupyemsriii pesynsraTr | Kog mnokasa-
KOMIIETCHIIMM | TBI OCBOEHHMs 0Opa3oBa- | BaHME€ WHAWBH- | OOyYeHHs 1O JUCLHH- | TeIS OCBOE-
TEIbHON IPOTpaMMBbI OyalbHOW  KOM- | IIJIMHE HUS
MIETEHINH
OIIK-1 Crioco0eH y4uThIBaTh Wn 2omnk-1 3HATD: 3(0IIK-1)1
COBPEMCHHBIC TCHNICH- — OCHOBHBIE METOIBI
[1H pasBUTHS TCXHUKH 1 COBPEMEHHOH MaTeMa-

TEXHOJIOTHH B 001acTH
TexHochepHoit Oezomnac-
HOCTH, U3MEPHUTEIHHOHN 1
BBIYUCITUTEIHHOMN TEXHU-
KH, THQOPMAIIMOHHBIX

THYECKOU HAayKH U HUX
BO3MOXHOCTH IJid peE-
mMECHUA CIOXHBIX TEX-
HHUYCCKUX 3aJ1a4.

TEXHOJIOTHH IpH perie-

HMU THIIOBBIX 3a/1a4 B Ymern: Y(OIIK-1)1
obacTu mpodeccro- — BBINOJIHATH OCHOB-
HaJIbHOHU JICSATEIbHOCTH, HBIC MAaTEMaTHYCCKHE
CBSI3aHHOM C 3aIUTOM pacueTsl, COCTaBIAThL U
OKPY’KaroIIeH CpeJibl U pemate  aJeKBaTHBIC
obecrieueHmeM Oe3orac- MaTeMaTH4YeCKUue MO-

HOCTH YCJIOBEKA JACIh pCalIbHBIX TECX-

HUYECKHUX IPOLECCOB,
aJanTUpPOBATh  pemie-
HUS JJIS  BBIYHUCIHU-
TEJILHON TEXHUKH.

Biaagern: B(OIIK-1)1
— OCHOBHBIMH (pakTa-
MU, TOHSATUSMH, OIpe-
JENeHUIMH U Teope-
MaMHU HU3y4aeMbIX pa3-
JIEJIOB MaTeMaTHKH,
QITOPUTMAMH PEIICHUS
TUTIOBBIX ajreOpanye-




Kon
KOMIIETEHIHHA

[Mnanupyemeie pe3ysbTa-
TBl OCBOCHHS 0O0Opa3oBa-
TEJIbHOW MporpamMMbl

Kon m HammeHo-

BaHWE  WHIUBHU-
JlyaJbHOM  KOM-
METCHIIUU

[InanupyeMslil pe3ynbraTt
o0y4yeHUsT 1O JHUCIIH-
IUIMHE

Kong mnokasa-
TEnA OCBOE-
HUSA

CKUX H TICOMCTpHUUC-
CKHUX 3aJa4.

3 MecTo AUCHUILIHHBI B CTPYKTYype 00pa3oBaTe/ibHOH IPOrpaMMbl

VYuebnas aucuuiuimHa «MaremaTukay siBisieTcsi 6a30BOM ITUCIHUIIMHON B CTPYKTYPE OCHOB-
HOW 00pa30oBaTeNbHON MPOrpaMMBl, €€ n3ydyeHue 0azupyercs TOJIbKO Ha Kypce MaTEeMAaTUKU Cpe-

HeH IIKOJIBI.

Teopernueckue 3HaHUS U IPAKTUYECKHE HABBIKH, COPMHUPOBAHHBIE Y CTYJIEHTOB B IIpoIiecce
M3YYEHUsI TUCHUIUIMHBI «MareMaTHuKay, SBISIFOTCS 0a30BBIMU MPU U3YYEHUU CIEAYIOLUIUX TUCIU-
IIMH «MareMaTuyeckiue OCHOBBI TeopuM pucka», «Dusukay, «Temnodusuka» u aApyrux IUcCIu-

IIJINH.

4 Copnep:xkanue JUCHUNTHHBI

4.1 Temamuueckuil n1an OUCUUNTUHDL

KonTakTHasn
paboTta no Bu-
JaM yueOHBbIX
3aHATHI
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1 2 3 4 5 6 7 8 9
Tema 1 «Benenue. Onpenenurenu.» 8 4 2 2 4 | Omnpoc, pere-
HUE 33724
Tema 2 «Pemenue cucrem nuHeinbix | 10 6 2 4 4 | Ompoc, pere-
anreOpanvyeckux ypaBHEHHUH METOIOM HUE 33724
Kpamepa»
Tema 3 «Perienue cucrteM JUHEHHBIX | 8 4 2 2 4 | Ompoc, pere-
anreOpanvyeckux  METOJIOM  OOpaTHOM HUE 33724
MaTpPHUIIBD)
Tema 4 «Pemenune cucrem mnuneinbx | 10 6 2 4 4 | Omnpoc, pere-
anreOpanvecknux ypaBHEHHH METOIOM HUE 337124
T"aycca»
Tema 5 «Panr maTpuub» 8 4 2 2 4 | Omnpoc, pere-

HHUC 3a1a4




Tema 6 «PemieHue OpPOU3BOJBHBIX CH-
CTEM JIMHEHHBIX anreOpanvdecKux ypas-
HEHUN»

10

Ompoc, perie-
HUE 33724

Tema 7 «PemieHre OJXHOPOMHBIX CHUCTEM | 8 Ompoc, perie-
JMHEHHBIX AreOpanvecKuX ypaBHEHHUID» HUE 3a/1a4
Tema 8 «BekTopbl Ha IUIOCKOCTH M B | 8 Ompoc, perre-
IPOCTPAHCTBE» HUe 3a1a4
Tema 9 «JluneitHple onepanuu Haj Bek- | 8 Ompoc, perie-
TOpaMm» HUE 3a/1a4
Tema 10 «CkansgpHoe npousBeicHue | 8 Ompoc, perre-
BEKTOPOBY HUE 3a/1a4
Tema 11 «BekropHoe u cmemannoe npo- | 10 Omnpoc, pemie-
U3BEICHUS] BEKTOPOBY HUe 3a1a4
Tema 12 «BekTopHOE TPOCTPAHCTBOY 10 Ompoc, perre-
HUE 3a/1a4
Tema 13 «YpaBHeHue npsiMol Ha mioc- | 8 Omnpoc, pere-
KOCTH HUe 3a1a4
Tema 14 «BzanmHuoe pacmonoxkernune npyx | 11 Ompoc, perre-
NPSMBIX Ha TIIOCKOCTHY HUE 3a/1a4
Tema 15 «YpaBHEHHE TOCKOCTID) 8 Ormpoc, pere-
HUe 3a1a4
Tema 16 «lIpsiMast B mpocTpaHCcTBE» 10 Ompoc, perre-
HUE 3a/1a4
Tema 17 «Kpusblie n nosepxHoctu BTo- | 10 Omnpoc, pere-
POro NOpsaKay HUe 3a1a4
Tema 18 «DyHKINSA OOHON TIEpEeMEHHON» | 8 Ompoc, pelie-
HUE 3a/1a4
Tema 19 «DOnementapHble QyHKIMH On- | 8 Omnpoc, pere-
HOI IEpEMEHHON HUE 33134
Tema 20 «IIpenen uncnosoii mocnenosa- | 10 Omnpoc, pemre-
TEJEHOCTU HUE 3a/1a4
Tema 21 «Ilpenen Qyukuum oxnoi me- | 10 Omnpoc, pere-
PEMEHHON» HHE 3a7a4
Tema 22 «HenpepriBHOCTE QyHKIUH O1- | 8 Omnpoc, peme-
HOW NTEpEMEHHOI» HUE 3a71a4
Tema 23 «[IpousBognas pyHKIMH OqHOH | 8 Omnpoc, pere-
NIEPEMEHHOM» HHE 3a7a4
Tema 24 «Meronsl auddepenuupona- | 8 Omnpoc, pemre-
HUSDY HUE 33/1a4
Tema 25 «dAuddepennman Gyukuuu oa- | 8 Omnpoc, perire-
HOW EPEMEHHOM» HUE 3334
Tema 26 «IIpousBognas u nuddepenuu- | 8 Omnpoc, pemte-
aJI BBICIIHX MTOPSIKOBY HUE 3a/1a4
Tema 27 «DkcTpemyM (yHKIMHA OMHOU | 8 Omnpoc, perre-
NIePEMEHHOM» HHE 3a71a4
Tema 28 «Touka mnepernba rpaduka | 10 Omnpoc, peme-
(GYHKIMU OJTHOW TIepeMeHHOM. AcuMITO- HHUE 3a7a4
ThI (PYHKIIMU OJHON TIEpEMEHHON»
Tema 29 «MeToapl uHTErpupoBaHus B | 8 Omnpoc, pemre-
HEONpeeICHHOM HHTErpajie» HHE 3a7a4
Tema 30 «MurerpupoBanue wuppanuo- | 8 Omnpoc, perre-
HAJTBHBIX (DYHKIHN HUE 337134
Tema 31 «. WaterpmpoBanue pauuo- | 8 Omnpoc, peme-
HaJIHBIX aNre0pandecKux Apooein» HUE 3a71a4
Tema 32 «Meroasl HHTCTPUpPOBaHHS B | 8 Ompoc, perre-
OIIpeJICIEHHOM MHTErpaie» HHE 3aJa4




Tema 33 «IIpumenenue ompenenenHoro | 10 6 2 4 3 | Onpoc, pere-
uHTerpana. [lonstne HecoOCTBEHHOTO HHE 3371249
MHTETPaa
Tema 34 «YacTtHble npou3BoHbIe PyHK- | 8 4 2 2 3 | Ompoc, pere-
IV JIBYX ITEPEMEHHBIX» HHE 33/1a4
Tema 35 «JkctpemyMm ¢yHKIMH OBYX | 8 4 2 2 3 | Onpoc, pere-
HePEMEHHBIX)» HHE 33724
Tema 36 «YCIOBHBIN 3KCTPEMYM) 8 4 2 2 3 | Ompoc, pere-
HHE 33/1a4
Tema 37 «KpaTHble 1 OBTOpHBIE WHTE- | 7 3 2 1 3 | Onpoc, perie-
rpajibi» HHE 33724
Tema 38 «KpuBonuHeiHbie H MOBEpX- | 7 3 2 1 3 | Ompoc, pere-
HOCTHBIC HHTETPAIIBD» HHE 33/1a4
Tema 39 «/Auddepenunanvusie ypasue- | 8 4 2 2 3 | Onpoc, perie-
HHS C PA3JCISIONIMMUCS TIEPEMEHHBIMI HHE 33724
Tema 40 «Jlunetinsie muddepennnanp- | 8 4 2 2 3 | Ompoc, permie-
HbIC YPaBHEHHS IIEPBOTO TIOPSIAKA» HHE 33/1a4
Tema 41 «/Iuddepenunansusie ypasae- | 8 4 2 2 3 | Onpoc, pemre-
HUSI B IOJHBIX auddepeHmanax» HUE 3a/1a4
Tema 42 «Onpropoansie u HeomxHOpoaHbIe | 10 6 4 2 3 | Ompoc, permie-
nuddepeHnHaTbHbIC YPABHECHUS HHE 33134
Tema 43 «UwucnoBble psiibl C TMOJOXKH- | 8 4 2 2 3 | Ompoc, perie-
TEILHBIMHU JIEMEHTaMI» HHE 33/1a4
Tema 44 «/locraTouHsle mpu3HAaKH CcXO- | 8 4 2 2 3 | Ompoc, permie-
JIMMOCTH)) HHE 33724
Tema 45 «3HakonepeMeHHbIC W 3HaKo4e- | 8 4 2 2 3 | Ompoc, perie-
peayIoImuecs psiIbh» HHE 33/1a4
Tema 46 «CtenieHHBIE psAAB 10 6 4 2 3 | Onpoc, pere-
HHE 33724
Tema 47 «BeposiTHOCTB ciy4aitHOro co- | 8 4 2 2 3 | Onpoc, pemre-
OBITHS» HHE 3a/1a4
Tema 48 «JluckperHele ciyuyaiiHble Be- | 7 3 2 1 3 | Onpoc, pere-
JIMYHHBI HHE 33724
Tema 49 «HenpepwiBHbIC cityuaiiHbie Be- | 7 3 2 1 3 | Onpoc, pemre-
JTMYHHBD) HHE 3a]1a4
Tema 50 «Onementsl MaremaTuuyeckoi | 10 6 2 4 3 | Onpoc, pere-
CTaTUCTHKH HHE 33724
Tema 51 «BBenenue B Teopuo MHO- | 9 3 2 1 4 | Onpoc, petie-
KECTB» HHE 3a/1a4
OKk3aMeH 72
Bcero 540 | 225 | 104 | 121 243 72




4.2 Temamuueckuii nian OUCYUNJIUHDBL O]1 3A04HOU hopMbl 00yUeHUA

KonrakTHas
pa6oTa no Bu-
JaM y4eOHbIX
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1 2 3 4 5 6 7 8 9
Tema 1 «Beenenue. OnpenennTeu.» 10 1 1 9 | Ompoc, perie-
HUE 337124
Tema 2 «Pemenne cucrem nunHeinbx | 10 1 1 9 | Ompoc, pemie-
anreOpanvdecKux ypaBHEHHH METOIOM HUE 337124
Kpamepa»
Tema 3 «Pemenue cucrem nuneinbix | 10 1 1 9 | Ompoc, perie-
anreOpandeckKux  MeToIoM  OOpaTHOM HHE 3a/1a4
MaTPHIIBD)
Tema 4 «Pemenue cucrem nuHeinbix | 10 1 1 9 | Ompoc, perie-
anreOpanyecKuX ypaBHEHHH MeETOIOM HHE 33124
laycca»
Tema 5 «PaHr MaTpuib» 10 1 1 9 | Ompoc, perie-
HHE 33724
Tema 6 «Pemenne npousBonbHeIX cu- | 10 1 1 9 | Onpoc, pere-
CTeM JIMHEHHBIX anreOpanyeckux ypas- HHE 33124
HEHUI
Tema 7 «Pemenue omHopomubix cuctem | 10 1 1 9 | Ompoc, perie-
JMHEHHBIX aJITeOpanvyecKuX YpaBHEHHI HHE 3a]1a4
Tema 8 «Bekroper Ha muockocty u B | 10 1 1 9 | Ompoc, perme-
MPOCTPAHCTBE HUE 33724
Tema 9 «Jluneiinble onepaiuu Haj Bek- | 10 1 1 9 | Ompoc, perie-
TOpPaMI» HHE 3a7a4
Tema 10 «Ckamapuoe npoussenenue | 10 1 1 9 | Onpoc, pere-
BEKTOPOB) HUE 33724
Tema 11 «BekropHoe u cmemannoe npo- | 10 1 1 9 | Onpoc, pere-
M3BEACHUS] BEKTOPOBY HHE 33124
Tema 12 «BekTopHOE IPOCTPAHCTBOY» 10 1 1 9 | Onpoc, pere-
HUE 33724
Tema 13 «YpaBHenue npsimoid Ha tuoc- | 10 1 1 9 | Onpoc, pere-
KOCTHY HHE 3a7a4
Tema 14 «Bzaumnoe pacnonoxenue n18yx | 10 1 1 9 | Omnpoc, pere-
HPSIMBIX Ha TJIOCKOCTH HHE 3a/1a4
Tema 15 «YpaBHeHHE IIIIOCKOCTH 10 1 1 9 | Ompoc, perie-
HUE 3a71a4
Tema 16 «IIpssmas B mpocTpaHCTBE» 11 2 1 1 9 | Omnpoc, pere-
HHE 3a/1a4
Tema 17 «Kpusble n mosepxHoctu BTo- | 11 2 1 1 9 | Omnpoc, pere-




1 2 8
POro nopsaKa» HHE 3aja4
Tema 18 «Dynkius ogHoM nepemerHHon» | 11 Ompoc, perre-
HHE 33724
Tema 19 «DOnementapHble QyHKuuu oxa- | 11 Omnpoc, pere-
HOM TIepeMEHHOI» HHeE 3a]1a4
Tema 20 «IIpemen umcmoBoit mocnenosa- | 11 Ompoc, perre-
TEIBHOCTHY HHE 33724
Tema 21 «Ilpemen Qynkuum omnoit me- | 11 Omnpoc, pere-
PEMEHHOI HUE 3aJla4
Tema 22 «HenpepsiBHocTh (yHKINU on- | 11 Ompoc, perre-
HOH [IEPEMEHHON HUE 3a7a4
Tema 23 «[IpousBognas ¢ynkuuu ogHou | 11 Omnpoc, pere-
TepEeMEHHOMN HHeE 3aJ1a4
Tema 24 «Meronsl muddepenmupona- | 11 Ompoc, perre-
HUSDY HHE 33724
Tema 25 «duddepenuman ¢pynkuuu oxn- | 11 Omnpoc, pere-
HOI IEpEMEHHON HHE 33134
Tema 26 «IIpousBomnas n auddepeniu- | 11 Ompoc, pernre-
aJI BBICHIHMX MOPSAKOBY HHE 33724
Tema 27 «DkctpemyM QyHKIuM omHoW | 11 Omnpoc, pere-
MEPEMEHHOM» HHE 33134
Tema 28 «Touka mnepermba rpaduka | 11 Ompoc, perre-
(GYHKUIMY OHOW TepeMeHHOH. AcuMnTO- HHUE 3a7a4
Thl (DYHKIIUHU OJHOM NEPEMEHHON)
Tema 29 «Meronst wnTerpupoBanus B | 10 Ompoc, perre-
HEONPEIeICHHOM HHTErpajie» HUe 3a1a4
Tema 30 «Wurerpuposanue wuppanuo- | 10 Omnpoc, pere-
HAJIBHBIX (QYHKIHN» HHE 3a7a4
Tema 31 «. MWarerpupoBanue paumo- | 10 Omnpoc, pemre-
HAJILHBIX aNreOpandecKux Apooein» HHE 33724
Tema 32 «Metonbl unTerpupoBanus B | 10 Omnpoc, pere-
OTIpeJICIIEHHOM HHTETpae» HHE 3a7a4
Tema 33 «IIpumenenue onpenenenHoro | 10 Omnpoc, pemre-
uHterpana. [loHATHE HECOOCTBEHHOTO HUE 33724
MHTETpaJiay
Tema 34 «Yactable npousBoHble GyHK- | 10 Omnpoc, pere-
LM JBYX [IEPEMEHHBIX» HHE 3a7a4
Tema 35 «Oxcrpemym ¢ynkoun nsyx | 10 Omnpoc, peme-
MEePEMEHHBIX) HUE 33724
Tema 36 «YCIOBHBII 3KCTPEMYM» 10 Omnpoc, perre-
HHE 3a7a4
Tema 37 «Kparnbie u noropHsie uHTe- | 10 Omnpoc, peme-
Tpaibl» HUE 33724
Tema 38 «KpuBonumneitHpie u moBepx- | 10 Omnpoc, pere-
HOCTHBIE HHTETPAJIbD» HHE 3a71a4
Tema 39 «/duddepenunansusie ypasue- | 10 Omnpoc, peme-
HUSI C Pa3JelITIOIIMUCS TEPEMEHHBIMI) HUE 33724
Tema 40 «Jlunetinsie nupdepernmans- | 10 Ompoc, perre-
HBIE YPaBHEHHsI IEPBOTO MOPSIIKa» HHE 3a7a4
Tema 41 «duddepenunansusie ypasue- | 10 Omnpoc, pemre-
HUS B IOJHBIX T depeHnnamax» HHE 3aja4
Tema 42 «OnHopozaHbie 1 HeomgHOpoaubie | 10 Ompoc, perre-
JuQQepeHInaNbHbIE YPABHEHUSD) HUE 3a1a4
Tema 43 «UYwucnosblie psiabl ¢ monoxu- | 10 Ompoc, perie-
TEJIbHBIMU 3JIEMEHTAMU HHE 3aja4
Tema 44 «JlocraTounsle nmpu3Haku cxo- | 10 Ompoc, perre-




1 2 3 4 5 7 8 9
JIUMOCTHD) HUE 33724
Tema 45 «3HakonepeMeHHble U 3Hakoue- | 10 1 1 9 | Ompoc, pere-
PEIYIONTHECS PSBI» HHUE 33724
Tema 46 «CTenICHHBIC PSIBI» 10 1 1 9 | Ompoc, pere-
HUE 33724
Tema 47 «BepostHOCTh cityuaitHoro co- | 10 1 1 9 | Ompoc, pere-
OBITHS HUE 33724
Tema 48 «JluckperHsie ciydvaitaeie Be- | 10 1 1 9 | Ompoc, perme-
JIMYUHBD) HUE 33724
Tema 49 «HenpepsiBHbIe citydaiinbie Be- | 10 1 1 9 | Ompoc, pere-
JIMYUHBDY HHE 3a]1a4
Tema 50 «Onementsl Matemarmueckoi | 10 1 1 9 | Ompoc, perme-
CTaTUCTHKH HUE 33724
Tema 51 «BBeagenue B Teopuro MHO- | 9 1 1 8 | Ompoc, pere-
JKECTBY HHE 3a]1a4
DKk3aMeH 18 18
Bcero 540 | 64 | 28 36 458 18

4.3 Cooepircanue oucuuniunol

Tema 1 «BBegenune. Onpeaeauresan»

Jlexyus

[IpeameTt, 0OBEKT, 1IEIN U 3aJa4l JUCIUILIMHBL. TpeOoBaHUs K UTOTOBOM arrectanuu. Jlure-
patypa. Orpenenurenu U ux CBoOMCTBA. MUHOPHI U ajreOpandecKue JTOMOTHEHUS JIEMEHTOB OIPEeIeIUTe-

J11. MeTOo b1 BEIUMCIICHHUS OHpeﬂeHHTeﬂeﬁ Ppa3IMYHbIX TOPAIAKOB.

Ocroenbvle noHsImusi memai. onpeacIMTesIn, MUHOD, anre6pa1/mecxoe JOIIOJITHCHUC.

HpakmulteCKoe 3aHAnmue

®0pMa 3AHAMUA. peuleHue munoeovlx 3a0ay

3aoanus:
Pemrenue 3amaud us [3].

Tema 2 «Pemenne cucreM JTHHEHHBIX ajdredpanyeckux ypasHenuii merogom Kpamepa»

Jlexyust

Cucrema Tpex JMHEWHBIX anreOpandecKuX YpaBHEHHMH C TpeMsi HEM3BECTHBIMH. PelieHue cucrem
Tpex JMHEHHBIX anredpandeckux ypaBHeHHi Metoiom Kpamepa. CoBMeCTHbIE M HECOBMECTHBIE CUCTE-
Mbl ypaBHeHU. MeTton Kpamepa nist cuctem TUHEHHBIX anreOpanyeckux ypaBHEHHUI MPOU3BOJIb-

HOH pa3MEpPHOCTH.

OcHo6Hble noHAmMUA meMbl. CUCTeMA anredOpandeckux ypaBHeHUi, Meton Kpamepa.

Hpaxmulteame 3ansamue

QOPMCI 3AHAMUA. peuleHue munoeovlx 3a0ay

3aoanus:
Pemienue 3amay us [3].

Tema 3 «Pemienne cucreM JJHHEHHBIX aJredpandecKuX MeToI0M 00paTHOM MaTPHIbI»

Jlexyust




OnpeneneHne NOHATHS MaTpULbl. Y MHOXKEHHE MaTpULbl HA yncio. ClI0KEHHE U BBIYMTAHNE
MaTpULl. YMHOXCHHE MaTpull. TpaHCIOHUPOBAaHME MAaTpHL. BBIpOXKIEHHBIE U HEBBIPOXKICHHBIC
matpuilsl. Haxoxxaenne oOpatHoi MaTpullsl. Perienne cucreM JIMHEHHBIX anreOpandyecKkux ypas-
HEHUW METOJ0M OOpaTHOW MaTPHIIHI.

Ocnognbie nowsimusi memvl. MaTPUIIA, METOJ] OOPATHON MaTPHIIBL.
Ilpaxmuueckoe 3ansmue

Dopma 3aHAMUAL: peuleHue MUnosvix 3a0ay

3aoanus:

Pemienne 3amau u3 [3].

Tema 4 «Pemienne cucreM JTMHEHHBIX ajJredpanyeckux ypasHenuii merogom I'ayccay
Jlexyus

OCHOBHas M paclIMpeHHass MaTPULbl CUCTEMbl YpaBHEHMI. Penienne cucteM JMHEHHBIX aJl-
reOpandecknx ypaBHeHUH metonom ["aycca. [IpaBuino npsmMoyroibHUKA. Perienne cuctem TuHEH-

HBIX aJreOpanvecknx ypaBHEHUN Ha OCHOBE PacIIUPEHHONW MaTpPHUIIBI.

OcHogénbie nousmuss memvl. MaTpulla CUCTEMbI YpaBHEHMH, MeToa ['aycca, mpaBuiio mpsMo-
YTOJIbHUKA, paCIIMPEHHAs MaTPULIA.

Ipaxmuueckoe 3ansamue
Dopma 3anamus: peuieHue munosvix 3a0a4
3adanus:

Pemenne 3amau u3 [3].

Tema 5 «Panr maTpuubDy
Jlexyus

Panr matpuiisl. CiocoOsl BeIUMCIeHUs paHra MaTpulsl. Teopema Kponekepa-Kanemnu.
OcHog6mnbie noHsamus memul. PaHr MaTpullel, Teopema Kponkepa-Kanemnu.
IIpakmuueckoe 3anamue

Dopma 3anamus: peuieHue munoeulx 3a0ay

3aoanus:

Pemienue 3amay u3 [3].

Tema 6 «Pemenne Nnpon3BoJIbLHBIX CHCTEM JIMHEHHBIX aJredpandecKux ypaBHEeHHN»
Jlexyust

CucreMbl JTUHEMHBIX anreOpanvyeckux ypaBHEHUN COBMECTHbIE M HecoBMeCTHbIE. CHCTEMBbI
JUHEHHBIX anreOpandyeckux ypaBHEHUH oIlpelielieHHble U HeompeseneHHble. O0Iee pelieHue cu-

creMbl. YacTHOE PEIICHUE CUCTEMBI. basucuoe PEICHHUE CUCTCMBI.

Ocnogubie nouamus memvl. BUJbl TUHEHHBIX alreOpandyeckux ypaBHEHUM, pelIeHUsi CUcTe-
MBI.

HpakmuueCKoe 3ansamue



Dopma 3auamus: peuteHue MunosvixX 3a0au
3aoanus:
Pemienne 3amau u3 [3].

Tema 7 «PelnieHue 0THOPOIHBIX CHCTEM JIMHENHBIX aJIre0paniecKux ypaBHeHH»
Jlexyust

CucreMbl JIMHEHHBIX OJHOPOAHBIX anreOpanueckux ypaBHeHuil. OOlee peuieHrue oJHOPOA-
HOHM CHCTEeMBI JIMHEWHBIX anreOpanveckux ypaBHeHUU. DyHmaMeHTaabHas CHCTEMa PEUISHUN OJl-
HOPOJHOM CHCTEMBI IMHEHHBIX alre0pandeckux ypaBHEHHH.

OcHosHble noHAmuUsA memul. OJHOPOAHAS CHCTEMa IMHEHHBIX alNreOpanvyeckKux ypaBHEHH.

Ilpakmuueckoe 3anamue

Dopma 3aHAMUA: peuteHue MUnosslx 3a0ay

3aoanus:

Pemienne 3amau u3 [3].

Tema 8 «BeKTOpbI HA JIOCKOCTH U B MPOCTPAHCTBE)
Jlexyus

Cucrema koopauHaT. BeKTOpsI Ha INIOCKOCTH U B IpocTpaHcTBe. [Ipoekius BeKkTopa Ha OCh.
Mopnynb BekTopa. OpTOroHangbHble BEKTOPBL. Pagnyc-BeKkTop. Y Cil0BUS paBEHCTBAa BEKTOPOB.

OcHoghbie nowsimusi memwl: CACTEMa KOOPIUHAT, BEKTOP.
Ipaxmuuecxoe 3ansamue

Dopma 3anamusl: peuieHue munosvix 3a0ay

3adanus:

Pemrenne 3amau u3 [3].

Tema 9 «J/Innelinble onepauuu HA/l BEKTOPaMW»
Jlexyus

YMHOXeHne BekTopa Ha uucio. CnoxeHue BekTopoB. IlpaBmiia mapanenorpamma u Tpe-
yroiapHuKa. CuinoBoi MHOroyroiasHUK. HyneBol BekTop. Beruntanue BEeKTOpOB.

OcHoBHble NOHAMUSL MeMbl. [mpaBujia mnapaujicjiorpaMmMa U TpPCYrojlbHHKA, CHJIOBOM MHOTO-
YTOJIbHUK.

Ilpaxmuuyeckoe 3ansamue
Dopma 3aHAMUA: peuleHue MUnosslx 3a0ay
3aoanus:

Pemienue 3amay u3 [3].

Tema 10 «CxansipHoe npon3BeieHne BEKTOPOB»
Jlexyus

CxansgpHoe NPOU3BEACHUE BEKTOPOB, €r0 CBOMCTBA W BhIUMCIEHHE. KocuHyc yria Mexmay
BekTOpaMu. [IpuMeHeHne CKaJIIpHOTO MPOU3BEICHUSI BEKTOPOB.



OcHosHble NOHAMUSL MeMbl. CKaJIApHOC MPOU3BCACHUC BEKTOPOB
Hpaxmuuecxoe 3arAamue

Dopma 3ansamus: peuleHue munosvix 3a0a4
3aoanus:
Pemienne 3amau u3 [3].

Tema 11 «BekTopHO€E M cMelIAaHHOE NIPOU3BeIeHHSI BEKTOPOB»
Jlexyus

OnperienieHne BEKTOPHOTO MPOU3BEICHHUS BEKTOPOB, €r0 TEOMETPUUYECKUI CMBICI, CBOMCTBA, BBIYKC-
JeHue U npuMeHenre. OnpeneneHre CMEIIaHHOTO IPOU3BEICHNST BEKTOPOB, €r0 FeOMETPUYECKHUI CMBICH,
CBOWCTBA, BbIYHMCIICHUE U NIPUMEHEHUE. Y CJIOBUS KOMIUIAHAPHOCTH U HEKOMIUIAHAPHOCTH TPOWKH BEKTO-
POB.

OcHroesHble noHsmusi membi. BCKTOPHOC IMPOU3BCACHUC BECKTOPOB, CMCIIAHHOC IIPOU3BCACHUC
BCKTOPOB, KOMILIAHAPHOCTH BEKTOPOB.

HpakmuquKoe 3aramue

Dopma 3ausamus: peuleHue Mmunosvix 3a0a4
3aoanus:
Pemienne 3amau u3 [3].

Tema 12 «BexkTOopHOE MPOCTPAHCTBO»
Jlexyus

JInHENHO 3aBUCUMBIE U JINHEHHO HE3aBUCUMBIE BEKTOPBI HA IUIOCKOCTH U B TPEXMEPHOM IIpO-
CTPaHCTBE M UX reoMeTpUuecKas MHTepIpeTanus. ba3uc BeKTOpOB Ha IJIOCKOCTH U B TPEXMEPHOM
npocTpaHcTBe. Pa3inoxkeHne BekTopa Mo 6a3ucy Ha IIIOCKOCTH M B TPEXMEPHOM MpocTpaHcTse. [le-
pexon k HoBoMy Oasucy. [lonstue N-mepHoro BekTopa. BexkropHoe mpoctpanctso. PasmepHocThb
BEKTOPHOTO MpocTpaHcTBa. JIuHeiHble oneparopbl. COOCTBEHHBIE BEKTOPBI U COOCTBEHHBIE 3HAUE-
HUS TUHEHHOTO oneparopa. KBagparuuneie Gopmel.

OcHosnvle nouamus memvl: 0a3UC BEKTOPOB, N-MEPHBIM BEKTOP, BEKTOPHOE MPOCTPAHCTBO,
JUHEWHBIN oneparop, KBaJpaTuyHas ¢popma.

Ilpaxmuyeckoe 3anamue
Dopma 3aHaAmMUA: peuleHue MUnosvlx 3a0ay
3aoanus:

Pemenue 3amay us [3].

Tema 13 «YpaBHeHHe NpSIMOH Ha MJIOCKOCTH»
Jlexyust

VYpaBHeHUs MpsIMOI Ha IUIOCKOCTH, IPOXOJAIIEH uepe3 3aaHHy0 TouKy. OO01iee ypaBHeHUe
IIPSIMOM Ha IUIOCKOCTHU. Y paBHEHME MPSMOM Ha IUIOCKOCTH, MPOXOIALIEH Yyepes3 BE 3aJaHHbIE TOY-
KH.

OcHoBHble NOHAMUSL MeMbL. YPaBHCHUEC HpHMOﬁ Ha IIJIOCKOCTH.

HpaKmull€CKO€ 3arAamue



Dopma 3ansmusi: peuieHue munoguix 3a0au
3aoanus:
Pemrenue 3amau u3 [3].

Tema 14 «B3aumHoe pacmnoJiokeHue ABYX NPSAMbIX HA MJI0CKOCTH»
Jlexyus

Touka mepeceueHuss MPSAMBIX. YTOJI MEXIY NEPEeCceKaoIUMUCS MPSMBIMU. Y CIIOBUS Mapali-
JENBHOCTH U TEPIEHIUKYISPHOCTH MPSAMBIX Ha IUIOCKOCTH. PaccTosiHMe OT TOYKH 10 MPsSMOM.
VYpaBHeHue npsamoii B oTpe3kax. Jlenenue npsiMoi B 3aJJaHHOM OTHOIIEHHUH.

OcHoénble noHAmus membvl. yrol MEXAY INEepPeCeKarolMMUCA INPSAMBIMH, NMapajlIeIbHOCTb
IPSAMBIX, NEPIEHIUKYIISIPHOCTD MPSMBIX, YPABHEHUE IIPSIMOM B OTPE3Kax.

HpakmuquKoe 3aramue

Dopma 3ausamus: peuleHue Mmunosuix 3a0a4
3aoanus:
Pemienne 3amau u3 [3].

Tema 15 «YpaBHeHHE NJIOCKOCTH»
Jlexyus

VYpaBHEHHUE MOBEPXHOCTU B MPOCTPAHCTBE. YpPaBHEHHE IIOCKOCTH, MPOXOASIIEH depe3 3a-
JAHHYIO TOYKY M NEPHEHUKYJIIPHO 3alaHHOMY BekTopy. OOlee ypaBHEHHE TUIOCKOCTH. Y paBHe-
HUE TUIOCKOCTH B OTpE3Kax. Y paBHEHME IIJIOCKOCTH, IPOXOASAIIEH Yepe3 TpH 3aJaHHbIe TOUKU. Pac-
CTOSIHUE OT TOYKH /0 IUIOCKOCTH. YTOJI MEXAY IUIOCKOCTAMH. YCIOBHE MApAJUIEIbHOCTH U HEp-
NEHANKYJIIPHOCTH IUIOCKOCTEN. PaccTosiHue MEX Ty MapaljIeIbHBIMU TNIOCKOCTSIMH.

OcHnosHble nOHAMUA MeMbl. YpaBHEHHE MOBEPXHOCTH, YPaBHEHHE IUIOCKOCTH, YTOJl MEXIy
IUIOCKOCTSIMH.

Hpaxmuwcxoe 3arAamue

Dopma 3ansamus.; pewerue munosvix 3a0ay
3adanus:
Pemrenue 3amau u3 [3].

Tema 16 «IIpsimasi B mpocTpaHCTBE»
Jlexyust

YpaBHeHUs NIPSIMOU B IPOCTPAHCTBE, NMIPOXOAAIICH Yepes3 3aJaHHyI0 TOUKY B BEKTOPHOM, Ka-
HOHMYECKON M mapamerpudeckoil popmax. OOiiee ypaBHEHHE MPSAMOI. YTOJd MEXIY MPSIMBIMH.
VYenoBus napajuleIbHOCTH U NEPIEHIUKYIIIPHOCTH NIPSAMBIX B IIPOCTPAHCTBE.

OcHogHbie noHAmuUs memul. ypaBHEHHE NMPSMOI B IPOCTPAHCTBE, MApaJIEIbHOCTh U MEPIIEH-
JUKYJSIPHOCTH NMPSAMBIX B IPOCTPAHCTBE.

HpaxmuquKoe 3arAamue
@OPMCI 3AHAMUA. peulenue munoeovlx 3a0ay

3aoanus:
Pemrenue 3amau us [3].



Tema 17 «KpuBble 1 IOBEPXHOCTH BTOPOT0 MOPSIAKA
Jlexyus

KanoHndeckoe ypaBHEHHE OKPYKHOCTU U €ro aHanu3. KaHoHMYecKoe ypaBHEHHE DIUIMIICA U
€ro aHajiu3.

OcHrosnble nousmus memvi. KAHOHHYECKOE YpaBHCHHUC.
Hpaxmuuecxoe 3aramue

Dopma 3anaMusA: MUHUKOHDepeHYus

[TprMepHbIe TEMBI 1OKJIAJI0B:

1. [TnockoCTh B IPOCTPAHCTBE.

2. KanoHuueckoe ypaBHEHHE THIIEpOOIIbl M €r0 aHAJIH3.

3. Kanonnyeckoe ypaBHeHHUE 1apa0oIbl M €r0 aHAIH3.

4. KaHOHMYECKHE YypaBHEHHs IMIMHAPHUYECKOW MOBEPXHOCTH, KOHHYECKOH MOBEPXHOCTH,
OJTHOTIOJIOCTHOTO ¥ JABYIOJIOCTHOTO TUIEPOOIIONIOB, SJUTUIITHYECKOTO apaboIonia u TUIepOoH-
4eCcKoro rnapabosounja.

Tema 18 «@yHKUMs 01HOI NEepeMEeHHOI
Jlexyust

[Tonsitue muoxecTBa. Onepanuu Hajx MHOkecTBaMU. [lonsiTue okpecTHOCTH TOUKH. DyHKIM-
OHaJIbHAsA 3aBUCUMOCTh IlepeMeHHbIX. O0aacTh onpeneneHus U o01acTh 3HaY€HUH (QYHKIUHU OTHOH
NEePEMEHHON. AHAIMTUYECKU, rpaduueckuil 1 TabIUYHBIN crIocoObl 3aAaHus QYHKIIUU OJIHOM Te-
PEMEHHOM.

OcHosHble noHAMUsA meMbl: MHOXKECTBO, OKPECTHOCTh TOUKH, (P)YHKIIUS OJJHOM MepeMEHHOM.
Ilpakmuueckoe 3anamue

Dopma 3ansamMuUsL: peueHie munossix 3a0ay
3aoanus:
Pemrenue 3amau us [3].

Tema 19 «JuiemenTapHbie GyHKIIMH OHOH NEePEMEHHOD)
Jlexyust

YeTHOCTHh U HEYETHOCTHh QYHKIUHU 0JIHOM nepeMeHHoi. [lepnoanyHocTs PyHKIMM OHOM Te-
pemeHHOU. ['padmku OCHOBHBIX 3JIeMEeHTapHbIX QyHKIMH. CioxkHas QyHKIHMS OJHON MEepeMEHHOM.
MOHOTOHHOCTh (PYHKIIMU OJHOM mepeMeHHOM. OOpaTHas QyHKIMSA ogHON nepeMmeHHoil. HesBHble
U TapaMeTpUUYECKH 3aJJaHHbIC (PYHKITUH.

OcHosHble nousamus memsl. TEPUOJUIHOCTh QYHKIIMU OJHOW MEPEeMEHHOM, CIoXKHast QyHK-
1Sl OJJHOW MepeMEHHOM, MOHOTOHHOCTh (DYHKIIMU OJHOM MepeMeHHOU, oOpaTHast PYHKIIUS OAHOMN
[IEPEMEHHOM.

HpakmuueCKoe 3ansamue
QOPMCI SAHAMUA. peuleHue munoeslx 3a0ay

3aoanus:
Pemienue 3amay us [3].



Tema 20 «IIpenen 4uca10Boil NOCJA€I0BATEILHOCTH
Jlexyust

[TonsTrHe ymMcaOBOM mociegoBaTenbHOCTH. CBOMCTBA YHCIOBOM IOCjeA0BaTeIbHOCTH. [eii-
CTBHUSI Ha/l YUCITOBBIMH TOCIIEIOBATEIBLHOCTIMU. beckoHeuHo Masbie nmocneaoBaTenbHocTh. [Ipenen
YHCJIOBOM MOCIenoBaTeIbHOCTH. CBOMCTBA OECKOHEYHO MajbIX ITOCIeI0BaTeIbHOCTEH. beckoHed-
HO OOJIBIIIKE OCJIET0BATCILHOCTH.

OcHoesHble NoHsmus memvl. 9YACI0Bas OCJICA0BAaTCIIbHOCTD.
Hpakmulteacoe 3arAamue

Dopma 3anamusl: peuiernue munosvix 3a0a4
3adanus:
Pemrenue 3amau us [3].

Tema 21 «Ilpenesa pyHKIUM 0JHOM NepeMEeHHON»
Jlexyust

Onpenenenne npeaena GyHKIUN OAHON rnepeMeHHou. [Ipeaen GpyHKIuu oTHOHM mepeMeHHON
B TOYKe U Ha OeckoHeyHOCTH. CBOMCTBA MpenenoB GyHKIUN OJHOM nepeMeHHON. OHOCTOpOHHHE
npenenbl. beckoHewHo Manbie U OeckoHeuHO Ooubiue GyHKIUU. [1epBhIii 3aMedYaTeNnbHbIA peelt.
Bropoii 3ameuarensHbiil mpenen. Touku pa3pbiBa GyHKIIUU IIEPBOTO M BTOPOTO POJIOB.

OchosHble nousmus membi. peaen QyHKIUN OAHON MEepEeMEHHOM, MepBblil 3aMeuaTeNbHbIN
Ipezes1, BTOPOM 3aMedaTebHbIN Ipeied.

Hpaxmuwcxoe 3arAamue

Dopma 3anusmus: peuleHue munosvix 3a0a4
3aoanus:
Pemrenne 3amau u3 [3].

Tema 22 «HenpepbIBHOCTb (PYHKIUH OHOM NepeMeHHOI»
Jlexyus

HenpepbIBHOCTh (yHKIMU OJHOU NepeMeHHOH B Touke. OJHOCTOPOHHSS HENPEPHIBHOCTb.
HenpepriBHOCTh (hyHKIIMU Ha ipoMexxyTke. CBolcTBa (hyHKUMN, HEMPEPBIBHBIX B TOUuKke. CBOMCTBA
(byHKUIMH, HETIPepBhIBHBIX Ha oTpe3ke. [loHsTHe TOUKM pa3pbiBa (GYHKIIMHM OJHOM nepemMeHHou. Tou-
K1 pa3pbiBa | pona ¢pyHKIuM ogHON nepeMmeHHoi. Touku paspeiBa 2 poaa GyHKUMU OJHOH mepe-
MEHHOM.

OcHoghbie noHsAmus membl: HEPEPHIBHOCTH (DYHKITH, TOYKA Pa3phIBa.
Ilpaxmuyeckoe 3anamue

Dopma 3aHAMUA: peuleHue MUnosslx 3a0ay

3aoanus:

Pemienue 3amay us [3].

Tema 23 «IlpousBoanasi pyHKIHMH OJHOM NepeMeHHOI»
Jlexyust



[TpousBonHas GyHKIMM OAHOM NepeMeHHOH. ['eoMeTpuyecKrii CMBICI MPOU3BOAHON (yHK-
WA OJHOW TepeMeHHOW. MeXaHMYeCKHH CMBICT TPOW3BOJAHONW (PYHKIIMH OJHOW TEPEMEHHOM.
VYpaBHeHUe KacaTelbHOW U HOpMau K KpuBOoi. CBs3b MEXIy HENPEPHIBHOCTHIO M TU(depeHIu-
pyeMocTbio (pyHkuuu. [IponsBonHas cyMMbl, pa3HOCTH, MPOU3BEACHHUS U YaCTHOTO (PyHKUMH Of-
HOW mepemeHHOU. [IponsBogHas cinoxHOU U oOpaTHOW (pyHKIMI 0omHON TepemeHHOM. [Ipon3Boa-
HbIE OCHOBHBIX AJIEMEHTapHbIX QyHKIMA. Tabiuia npou3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHK-
WM.

OcHognbie noHsamus memul: IPOU3BOIHAS (PYHKIMH, ypaBHEHUE KacaTEIbHOM.
Ilpaxmuueckoe 3anamue

Dopma 3ansamusl: peuiernue munosvix 3a0a4
3adanus:
Pemrenue 3amau us [3].

Tema 24 «Metoabl nuddepeHIupoOBaAHN D)
Jlexyust

HuddepennmrpoBanue HesiBHBIX QyHKUIMH oxHOU mepemeHHOU. uddepenunpoBanmne mapa-
METPHYECKHU 3a/IaHHBIX QYHKIMA. MeTox norapupmudeckoro auddepeHupoBaHus.

OcHosHbie nousimus memwi. MU hepeHIIUPOBAHHE.
Ilpakxmuueckoe 3ansmue

Dopma 3ansamus: peueHue munosvix 3a0ay
3aoanus:
Pemrenue 3amaud us [3].

Tema 25 «/Inpdepennuan pyHKIUN 0JHON epeMEeHHON»
Jlexyust

[Tonstue muddepenunana GyHkuun onHOM nepemeHHoil. ['eomerpuueckuii cmbicn audde-
peHuuana GyHKIMU olHOU nepeMeHHoM. CBoiicTBa quddepeniuana GyHKIUN OAHON epeMEHHOM.
Tabnuna auddepeHnnanoB OCHOBHBIX 3JeMEeHTapHBIX (yHKUuH. [Ipumenenue nonstus nudde-
peHuuana GyHKIUN OJHOM MepeMEeHHON K MPUOIMKEHHBIM BBIUUCIICHUSIM.

OcHogHble nonamus memul. TAQHepeHIua.
IIpakxmuueckoe 3anamue

Dopma 3aHAMUA: peuleHue MUnosvix 3a0ay
3aoanus:
Pemienue 3amay u3 [3].

Tema 26 «IlpousBoanas u AuddepeHnnal BbICIIUX NOPSIAKOB
Jlexyust

[Tpon3BoHBIC BHICHIMX MOPSAKOB (PYHKIIMNA OJTHOW NMEPEMEHHOM, 3a/IaHHbIX SBHO. [ eomeTpu-
YECKUM U MEXaHUYECKHUM CMBICIIBI IIPOU3BOJIHOM BTOPOro nopsaka. IIponsBoaHbie BEICIINX MTOPSI-
KOB HESIBHO 3aJaHHBIX (DYHKIMH o1HON mepemMeHHOU. [Ipon3BoiHbIE BRICIIUX TOPSJIKOB OT (DYHK-
Ui OTHOM MepeMeHHOH, 3aJaHHbIX MapaMeTpudecku. J(uddepeHimansl BHICIIMX MOPAAKOB (YHK-
UM OJTHOM NMEPEMEHHOM.



Ocnognbie nonsmus memul: OPSIOK MPOU3BOAHOM, MOPSIIOK AU epeHnana.
Ilpaxmuueckoe 3anamue

Dopma 3ansamusi: peuieHue munoguix 3a0au
3aoanus:
Pemrenue 3amau u3 [3].

Tema 27 «IkcTpeMyM (PYHKIHM OHON NepeMeHHOH»
Jlexyust

Teopemsl Posuts, Jlarpanka u Ko mis nuddepernupyeMbix GyHKIUNA OTHON TEPEMEHHOM.
[TpaBwiio Jlomurans At pacKphITHS HEKOTOPBIX HeomnpeaeneHHocTeld. HeoOxoaumeie u 10cTaTou-
HBI€ YCJIOBUS BO3pacTaHusi W yObiBaHus (yHKIMH omHON mnepeMeHHoi. [lonsiTue skcTpemyma
¢GyHKIMM OHOHN mepeMeHHo. HeoOxoaumple n JOCTaTOYHBIE YCIOBUS 3KCTpeMyMa (DYHKIIUH O1-
HOM mepemeHHOU. [lopsmok wuccienoBanuss (QYHKIMM OJHOW TEPEMEHHONW Ha HKCTPEMYM.
HauGonpiiee n HaumeHblliee 3Ha4eHUsI (PYHKIIUK OJTHOM ITepeMEHHON Ha OTPE3KE.

Ocnoenvie nonamus memvi. Teopema Pomns, teopema Jlarpanxka, Teopema Kommm, npasuio
Jlonurass, SKCTpeMyM.

Hparcmwtecxoe 3aHAnmue

Dopma 3anamusl: peuierue munospix 3a0a4
3aoanus:
Pemrenue 3amaud us [3].

Tema 28 «Touka nepernda rpadpuka QyHKIHM OAHOI NMEPEeMEHHONH. ACHMITOTHI (PyHK-
MU OTHOM NepeMeHHOI»
Jlexyus

Heo6xonumble yciaoBUs BBIMYKIOCTH U BOTHYTOCTH Ipaduka (yHKIHUU OJHON HMEepeMEeHHOH.
JloctaTouHble yCIOBUS BBITYKJIOCTH U BOTHYTOCTH rpaduka QyHKIUH OAHON nepeMeHHOU. [ToHs-
THE TOYKH meperuda rpapuka GyHKIUN oJHON nepeMeHHoi. HeoOXxonuMele U 10CTaTOYHBIE YCIIO-
BUs TOUYKM nepernda rpapuka QpyHkuuu onHoil nepemeHHou. [Topsanox uccrnenoBanus (QpyHKIUU
OJITHOW TIepEMEHHOM Ha HaxO)KJIeHHe TOUYKHU meperuda rpadpuka GyHKIuM onHoi nepemenHoil. I1o-
HSATUE acUMITOTHI rpaduka (QyHKUMU OJIHOHW mepeMeHHO#l. BeprukanmpHas acummnroTa rpaduka
¢GyHKIMU OHOW mepeMeHHOH. BeprukanbHas acumnrora rpaduka GyHKIMHA OJHOM MepeMeHHOH.
Haknonnas acummnrora rpaduka ¢GyHKIUM OAHOW mepeMeHHON. OOmas cxema HCCIIeIOBaHUS
(GYHKIMU OJTHOM MepeMEeHHON U MOCTPOEHHUE ee Tpaduka.

OcnosHble NOHAMUS MmeMbl. TOUKa HCpCI‘I/I6a, aCUMIITOTA.
HpaKmuquKoe 3ansamue
QOPMCI 3AHAMUA. peuleHue munoeslx 3a0ay

3aoanus:
Pemienue 3amay us [3].

Tema 29 «MeToaAbI HHTETPHPOBAHNS B HEONpPeAeJeHHOM HHTerpaJie»

Jlexyust



[TonsiTue mepBooOpazHOi (YHKIMU OAHOM mepeMeHHOH. IloHsATHE HeompeaeIeHHOro MHTE-
rpana. CBOMCTBa HEOMPEACICHHOTO UHTErpaia. MeTol HemoCpPEACTBEHHOTO UHTEerpupoBanus. 1H-
TerpupoBaHue GYHKIUN METOJIOM 3aMEHBI TIEPEMEHHOI.

OcHosHble NOHAMUSL MeMbl. HepB006pa3Ha51, HeOHpeZ[eJICHHBIf/i HUHTCIrpajl, THTCTPpUPOBAHHC.
Hpaxmuuecxoe 3aramue

Dopma 3ansmusi: peuieHue munoguix 3a0au
3aoanus:
Pemrenue 3amau us [3].

Tema 30 «MHTEerpupoBaHue HPPAUUOHAIBbHBIX QYHKIIHID)
Jlexyus

Mertox norapuMUYecKOro MHTETpUpOBaHus. MHTErpupoBaHue MpOCTEUIINX HUppaMOHalb-
HbIX (QyHKIMH. MeToJl MHTErpupoBaHus MO YacTsIM. MIHTerpupoBaHue UPpaLMOHATBHBIX (DYHKIMN
Ha OCHOBE IOICTAaHOBOK Jiepa.

OcHosHble NOHAMUS MmeMbl. JIOI“apI/I(bMI/I‘-ICCKOG HHTCTPHUPOBAHUC, MHTCTPHUPOBAHUC 110 Ya-
CTsM, IIOACTAaHOBKA 91“4Hepa.

HpakmuquKoe 3aHAnmue

Dopma 3ansamusl: peuierue munosvix 3a0a4
3aoanus:
Pemrenue 3amaud us [3].

Tema 31 «MHTErpUpOBaHNe PALIMOHATBHBIX AJIre0panvecKux Apodein»

Jlexyust

[TonsiTue panuoHanpHON anreOpanueckoil Apoou. IIpaBuibHBIE U HENpaBUIIbHBIE anredpau-
yeckue Jpobu. IIpeoOpazoBaHue HeNpaBWIBHOW palMOHANbHOM anreOpandeckoil npobu B mpa-
BUJIbHYIO0. VHTErpupoBaHue palMOHAIBHBIX alreOpanyeckux paluoOHAIBHBIX alreOpandyeckux
npooeit. [lonsTue «Hebepylerocs HHTErpanay.

OcHnosHble noHAMuUA membl. pallMOHAJbHAs anredpandeckas ApoOb, «HEOepyIuiics HHTe-
rpam.

Hpaxmuttec:coe 3arAamue

Dopma 3ausimusi: peuleHue munosbix 3a0a4
3aoanus:
Pemenue 3amay u3 [3].

Tema 32 «MeToabl HHTETPUPOBAHUSA B ONIPeIeJICHHOM HHTErpaJje»
Jlexyust

OnpeneneHHbI MHTETpal Kak Mpeaesl MHTErpaibHOW CyMMbl. ['eomerpuueckuii u ¢usnde-
CKHI CMBICHBI ompezesieHHoro uHrterpaina. ®opmyna Herorona-Jleibnuma. OCHOBHBIE CBOWCTBA
OIpEAEIIEHHOr0 NHTerpaia. MIHTerpupoBaHyue B ONPEAEICHHOM HHTErpajie METOJOM 3aMEHBI Iiepe-
MeHHOH. VHTerprpoBaHne 1o 4acTsM B ONPEEICHHOM UHTerpaie. MlHTerpupoBanne 4eTHBIX U He-
YETHBIX (PYHKIUI B CHMMETPHYHBIX MpeeNax.



OcHosHble noHAmus memsvl. ONpeIeICHHBIN nHTerpai, Gopmyna Hetotona-Jleitoauma, Mmeron
3aMCHBI ICPECMCHHBIX, MHTCTPUPOBAHUC 110 YaCTAM.

HpakmuueCKoe 3anamue

Dopma 3ansmusi: peuieHue munogulx 3a0au
3aoanus:
Pemrenue 3amau u3 [3].

Tema 33 «IlpumeHeHue onpeaeaeHHOro nurerpaJa. [llonsitue HecOOCTBEHHOI0 HHTErpa-
Jay»
Jlexyust

Beruucnenue niomaeil miockux ¢Guryp Ha OCHOBE OIpeIeIEeHHOro HHTerpajia. Boeruncienue
JUIMHBI TUIOCKOW KPUBOM Ha OCHOBE OIIPEACIIEHHOIO MHTErpasa B MPSIMOYTOJIbHBIX U MOJSIPHBIX KO-
opauHatax. [lonstue HecobcTBeHHOro MHTerpana 1 poxa. HecoOcTBeHHbIN MHTEerpan 2 pojaa oT
pa3pbIBHON (YHKIIMU OJJHON TIEPEMEHHOM.

OcHosHble NOHAMUS membl: BBIYUCICHUE TUIOMAAeH (GUTyp Ha OCHOBE ONPEIACICHHOTO WHTE-
rpajna, HecOOCTBEHHBIN UHTErpal.

Hparcmwtecxoe 3aHAnmue

Dopma 3aHAMUA. MUHUKOHGDepeHYUs

IIpuMepHBIEe TEMBI TOKJIAI0B:

Brruucnenne oobema Tesia Ha OCHOBE ONPEAEICHHOTO HHTETpaa.
Brrancnenne mIomajan MMoBEPXHOCTHU BpalllCHUS.

MexaHn4eckue IPUIIOKEHU ONIPENCIIEHHOIO HHTErpaia.
[TpuOnm>KeHHbIE METO/IbI BBIYUCIIEHUS ONPEEIIEHHOTO HHTErpaa.
CX0IMMOCTb U PACXOAMMOCTb HECOOCTBEHHOI'O HUHTETpaa.

agrwbdE

Tema 34 «YacTHble Npon3BOAHbIC GPYHKIUH ABYX IEPEMEHHBIX»
Jlexyust

Omnpenenenne GyHKIUMU HECKOJIBKUX NMepeMeHHbIX. ['paduk QyHKIMH HECKOIBKUX MEpPEMEH-
HbIX. JIuaun ypoBHs. Ilpenen m HempepbIBHOCTh (YHKIHMH HECKOJIBKUX MEPEMEHHBIX B TOUKE.
YacTHble TPOU3BOJHBIE IEPBOTO U BTOPOTO MOPAIKa (PYHKIIMH HECKOJIBKUX MepeMeHHbIX. ['eomer-
PUUYECKUI CMBICII YacTHOM MPOU3BOJAHON (YHKIMHM HECKOJIBKUX NepeMeHHBIX. Juddepenuman
(GYHKIIUN HECKOJIBKUX nepeMeHHbIX. [IpubnnKeHHbIe BBIYUCIICHNUS.

Ochosnvle nonwsamus membvl. QYHKIUS HECKOIBKMX NEPEMEHHBIX, IPEAEs, YacTHbIE MPOU3-
BOJIHBIE, MU depeHnan GyHKIUN HECKOIbKUX EePEMEHHBIX.

Ilpaxmuyeckoe 3anamue
Dopma 3aHAMUA: peuleHue MUnosslx 3a0ay
3aoanus:

Pemienue 3amay us [3].

Tema 35 «IkcTpeMyM QyHKIHM IBYX IepeMEeHHbBIX»
Jlexyust



[Tpou3BosHas o HampapieHHIO. I'pagueHT. DKCTpeMyM (PyHKIIUN HECKOJIBKUX IEPEMEHHBIX.
Heobxoaumbie 1 1O0CTaTOYHBIC YCIOBUS dKCTpeMyMa (GyHKIIMM HECKOJBKHX MEepeMEHHBIX. MaTpu-
na I'ecce.

OcHognble nonsmus membl: IIPOU3BOJHAS 110 HANIPABJICHUIO, TPAJUEHT, 3KCTPEMYM (DyHKIUU
HECKOJIbKUX IIEpEMEHHBIX, MaTpuLa [ ecce.

Hpakmulzeacoe 3arAamue

Dopma 3ansamus: peuleHue munosvix 3a0a4
3aoanus:
Pemienne 3amau u3 [3].

Tema 36 «Y cl10BHBII IKCTPEMyM»
Jlexyus

HauOonbiiee 1 HauMeHbllee 3HaUYeHUE (YHKIMH. Y CIOBHBIM 3KcTpeMyM. MeToa MHOXKUTe-
nen Jlarpanxa.

Ocnognbie nonsimusl memul. yCIOBHBIA AKCTPEMYM, METO MHOXKUTENEH Jlarpanxka.
Ilpaxmuueckoe 3ansamue

Dopma 3ausamus: peuleHue munosvix 3a0a4
3aoanus:
Pemrenne 3amau u3 [3].

Tema 37 «KpaTHble 1 NIOBTOPHBbIE HHTETPAJIbD)

Jlexyus

OnpeneneHne U reOMETPUYECKUNA CMBICI JBOMHOrO MHTerpana. (OCHOBHBIE CBOMCTBA JIBOM-
HOr0 MHTErpaja. Beruucinenue qBOMHOro MHTErpana. 3aMeHa MepeMEeHHON B JJBOMHOM HHTETpaie.
[TpunokeHns nBoiHOro MHTerpana. OmnpenesneHne TPOMHOrO MHTerpajia. BelumnciieHue TpoitHOro
uHTerpana. [ Ipumenenne TpolHOro HHTErpaa.

Ocnognbie nonsimusi memul. JBOMHON UHTETPaJl, TPOMHON UHTErpall.
IIpakxmuueckoe 3anamue

Dopma 3anusimusi: peuleHue munosuix 3a0a4
3aoanus:
Pemenue 3amay u3 [3].

Tema 38 «KpuBo/IMHeliHbIE M TOBEPXHOCTHbIC HHTErPaJibl»

Jlexyust

OnpeneneHre KPUBOJUHEHMHOTO UHTErpana | poja. Beluncienne KpuBOJWHEMHOTO MHTETpa-
na 1 pona. Ilpunoxenus kpuBosmHeRHOro uHTerpana 1 poxa. Onpenenenue KpUBOJIMHENHOIO MH-
Terpana 2 pona. Beruucienue KpuBoJIMHEHHOro wHTerpana 2 poaa. ®opmyna OcTporpaiackoro-
['puna. YcinoBus HE3aBUCHMOCTH KPUBOJIMHEHHOrO MHTETpaia 2 pojaa OT MyTH HUHTETPUPOBAHUSI.
[IpunoxkeHrne KpUBOJIMHEUHOTO UHTErpaia 2 poaa. IJIEMEHTbI TEOPUH TMOJIA.



OcHosHble nonamus memvl. KPUBOJIMHEHHBIH HHTEerpai, gopmyna Octporpaackoro-I'puna,

TEopus MOJIS.

IEWWOHMUGCKO€3GHEHMMZ
@OpMa 3AHAMUA. peulenue munoeovlx 3a0ay

3aoanus:
Pemrenue 3amau u3 [3].

Tema 39 «/Indpepennuanbabie ypaBHeHHSs ¢ Pa3Ae/isIIOIIMMUCS NepPeMeHHbIMI»

Jlexyust

[Tonstue o nuddepeHunanbHOM ypaBHeHUHU. TeopemMa O CyHIECTBOBAHMM €JUHCTBEHHOCTH

pemieHus auddepeHnuanbHoro ypaBHeHus. OOmee u vactHoe pemeHus auddepeHInaTbHOTO
ypaBHeHud. JuddepeHuunanbaple ypaBHEHHs ¢ pa3ieleHHbIMU NepeMeHHbIMU. Juddepennnans-
HbIC YPAaBHEHUS C PA3JICISIOMIUMHUCS TIEPEMEHHBIMH.

Ocnoguvie nonssmus memul. AU depeHnaIbHoe ypaBHEHUE.
Ilpaxmuueckoe 3ansmue

Dopma 3ansamuUs; peueHue munossix 3a0ay

3aoanus:

Pemenue 3amay u3 [3].

Tema 40 «/Inneiinbie nupPepeHnHAIBHBIC YPABHEHUS IEPBOI0 MOPAIKA)
Jlexyust

Opnnoponnele nuddepeHnmansubie ypaBHeHus. uddepennuanbubie ypaBHEHUsI, TPUBOJIS-

muyecs K OAHOpoAHBIM. JInHelHble AuddepeHnnanbable ypaBHeHUs nepBoro nopsjaka. I[loacranos-
ka beprymum. YpaBHenue beprysum.

OchosHble nousamus memol. OJHOpOAHOE MU depeHInalbHOe ypaBHEHHE, TUHEHHbIe Audde-

PEHLIHAIIBHBIE YPABHEHMS], I0JICTAHOBKA bepHyiuM, ypaBHeHne bepHyuin.

TCIIb.

Ipaxmuueckoe 3ansimue
Dopma 3ansamus; peweriue munosvix 3a0ay
3aoanus:

Pemenue 3amay u3 [3].

Tema 41 «/Inppepennuaibabie ypaBHeHHs B NOJHBIX AU depeHnnanax»
Jlexyust

Huddepenumansaple ypaBHeHUs] B MONHbIX auddepenunanax. VHTErpupyommi MHOXHU-
Juddepenunanbaple ypaBHEHHS BBICIINX HOPSIIKOB, TOIIYCKAOLINE TOHUKEHUE MTOPSAIKA.

OcHosHvie nonamusi memvi. TudPepeHnalIbHOe YpaBHEHHE B MOJHBIX auddepeHimanax,

UHTETPUPYIOIINNA MHOXKUTEINb, TU(PepeHIMaTbHbIe YPAaBHEHHUS BBICIINX MOPSIKOB, JTOIYCKAIOIIHNE
MIOHWKEHUE TIOPAJIKA.



HpakmuueCKoe 3ansAamue

Dopma 3ausamus: peuteHue Munosvix 3a0au
3aoanus:
Pemenne 3amau u3 [3].

Tema 42 «OaHOpoAHBIE U HEOTHOPOAHBbIE MU PepeHIuATIBLHbIE YPABHEHHU»
Jlexyus
Jluneitapie quddepeHmanbHbIe YpaBHEHUS BBICIINX MOPSAKOB. OHOPOIHBIC U HEOAHOPO/I-

Hble TU(QepeHINaTbHbIE ypaBHEHUSI ¢ MOCTOSHHBIMU Kod(ddurmentamu. [lonsatne o cucreme
Qg depeHInaIbHbIX ypaBHEHUH.

OcHosHble nowsamus memvi. TAHEWHbIC TU(PepeHIINaTbHbIC YPABHEHUS BBICIIUX TTOPSIIKOB,
cuctema nuddepeHUANbHBIX YpaBHEHHUH, OAHOPOIHBIE W HEOAHOPOAHbIE AU(depeHInaIbHbIe
YpaBHEHHUS.

HpakmuquKoe 3aramue
CDopJvza SAHAMUA. peuleHue munoevlx 3a0ay

3aoanus:
Pemienne 3amau u3 [3].

Tema 43 «UucaoBblie psiibl ¢ MOJOKUTEIbHBIMHU 3JIEMEHTAMMN»
Jlexyust

OcHOBHbBIE TIOHATHS YHUCIOBBIX psANOB. Psan reomerpuueckoil mporpeccuu. HeoOGxoaumblit
MIPU3HAK CXOAUMOCTH YHUCIOBBIX PAAOB. ['apMOHHUYECKUIL pAL.

OcHog6Hblie NOHAMUA MmeMbl. YUCIOBOU Psll, pAll T€OMETPUYECKON MPOTPECCUH, TapMOHUYE-
CKHM pALL.

Ipaxmuueckoe 3ansimue
Dopma 3ansamus; pewerue munosvix 3a0ay
3aoanus:

Pemenue 3amay u3 [3].

Tema 44 «/locTaTouHbIe MPU3HAKU CXOAMMOCTH
Jlexyust

JlocTaTo4yHbI NPU3HAK CXOAUMOCTH Ha OCHOBE CPAaBHEHUsA pANOB. JlOCTaTOYHBIN NpU3HAK
cxogumoctu Jlanmambepa. Paaukanbublil nmpusHak cxoaumoctd Komm. MHTerpanbHbIil mpuU3HAK

cxoaumoctu Komrn. O60011eHHBII rapMOHUYECKUNA PSII.

Ocnoguvie nousmus memsl. MpusHak Jlamambepa, cxonumocth Komru, 00001IeHHBINA TapMO-
HUYECKUU pAI.

HpaKmull€CKO€ 3arAamue

Dopma 3ansamusl: peuierue munosvix 3a0a4
3aoanus:



Pemienue 3amay us [3].

Tema 45 «3HakonepeMeHHbIE U 3HAKOYEPeAYIOIIUecs: PAIbD)
Jlexyust

3Hakodepeayronmecss yuciaoBbie psaasl. [Ipusnak JleriOnuna. OOmuMi JOCTaTOUYHBINA MTPU3HAK

CXOIMMOCTH 3HAKOTIEPEMEHHBIX PSAIOB. AOCOTIOTHAS M YCIOBHAS CXOJMMOCTH YHCIIOBBIX PSIOB.
CBoiicTBa aOCOTIOTHO CXOSAIIUXCS PSJIOB.

OcHoghbie noHssmusi memul: 3HAKOUEPETYIOIIHUECs YHCIOBBIC PSIbI, Tpu3HaK JleiOHuma.
Ipaxmuuyeckoe 3ansamue

Dopma 3aHamMusL: peuieHue munosvix 3a0au

3aoanus:

Pemienne 3amau u3 [3].

Tema 46 «CreneHHble pAaAb»
Jlexyus

OcHoBHbBIE MOHATUS (PYHKIMOHATBHBIX PsioB. Tumbl cxogumocteil. Crenennsie psiabl. Oc-

HOBHBIC TEOPEMBI O CTEIICHHBIX psfax. Pasmoxkenne pyHKuM B psaasl Teimopa u Makiopena.

peHa.

Ocnognvie nonsmus memol. QyHKIHMOHAIBHBIN Psifl, CTETICHHON psin, psa Teitopa nu Makiio-

HpaxmulteCKoe 3aHAnmue
®0pMa 3AHAMUA. peuleHue munoeovlx 3a0ay

3aoanus:
Pemrenue 3amau us [3].

Tema 47 «BepoATHOCTB €JIy4aiiHOTO COOBITH

Jlexyust

IIpeamer Teopun BeposiTHOCTEN. Kitaccuyeckoe onpeneneHrne BEpOSATHOCTH CIy4alHOIO CO-

ObITHs. Teopembl CIOXKEHUS M YMHOXKEHUS BEPOATHOCTEH ciydaitHbIX cOOBITHI. DopMyia mosHoH
BeposaTHocTH. Dopmyiibl belieca.

OcHognbie noHsamus memvl. TEOPUsI BEPOITHOCTEH, BEPOATHOCTh CIY4YallHOrO COOBITHSA, MOJI-

Has BEpOATHOCTH, (popmyiia beiieca.

HpaKmulleCKOQ 3ansamue

Dopma 3aHAMUA: peuleHue MUNnossixX 3a0ay
3aoanus:
Pemienue 3amay u3 [3].

Tema 48 «/IuckpeTHble ciy4yaiiHble BeJMIHHBD)

Jlexyust



Crnyualinple BenuuMHbIL. JlMCKpeTHas ciydaliHas BeIMYMHA. 3aKOH pacnpeneneHus. Yucio-
BbIE€ XaPAKTEPUCTUKHU JUCKPETHOM cllydallHOM BenuuyuHbl. DYHKIUS pacnpeeseHUs] BEPOSITHOCTEN
JIUCKPETHOM CIy4ailHON BEJIMYMHBI.

OcHosHble NOHAMUSL MeMbl. cnyqaﬁHaﬂ BCJIMYHHA, 3aKOH pacCIipCaciiCHus.
Hpaxmuuecxoe 3aramue

Dopma 3ansmusi: peuieHue munoguix 3a0au
3aoanus:
Pemrenue 3amau us [3].

Tema 49 «HenpepbiBHBIE CJIy4yaiiHble BeJUYUHBD)

Jlexyust

HenpepeiBHas cinyuaiinas BennuuHa. HTerpanbHas (yHKUUS paclpeieleHus] HelpephIBHOM
Cily4aiHOM Benu4MHBI. 1[OTHOCTE pacnpeneneHus BEpOSTHOCTU HENPEPHIBHOW CIIy4alHOW BENu-
4yuHbl. MaremMaTu4eckoe OKUIaHWe, AUCHEPCHUS U CpellHEee KBAJAPATHUYECKOE OTKIIOHEHUE Helpe-
PBIBHOM CITy4ailHOUM BEJIMYMHBI.

Ocroenble noHsmusi membi. HCIIPpCPbIBHAsA cnyqaﬁHa;I BCINYHNHA, MAaTCEMATHUYCCKOC OKHNIAaHUC,
AUCHCpPCHrsd, CPpEaAHCC KBAAPATHUICCKOC OTKIIOHCHHE.

HpakmuquKoe 3arAamue

Dopma 3ansimus: peuleHue munosvix 3a0a4
3aoanus:
Pemrenne 3amau u3 [3].

Tema 50 «1eMeHTHI MATEMATHYECKON CTATHCTHKH
Jlexyust

OyHKIUOHATBHAS, CTAaTUCTUYECKAas] U KOPPETSAIUOHHAS 3aBHCHUMOCTH. DJEMEHTHI TEOPUU
Koppensauuu. THUIbl 3aBUCUMOCTEN MEXAY CIIy4YalHbIMU BeJlMYMHAMU. JIMHEWHas W HenuHEnHas
koppemsinus. Koapouuuent koppensiuu u ero cBoiicrBa. [loHATHE 0 MHOKECTBEHHOW KOppens-
UH.

OcHosHble NOHAMUSL MeMbl. (I)YHKLII/IOHaJ'ILHaSI 3aBUCUMOCTDb, CTaTUYCCKAaA 3aBUCUMOCTb, KOP-
peisinOHHAasA 3aBUCUMOCTD.

Hpaxmuttec:coe 3arAamue

Dopma 3aHAMUA: MUHUKOHDEpeHYUs

[IpumepHBbI€ TEMBI JOKIIA/I0B:

1. CpaBHenue HeckonbKuX nucrepcuit. Kpurepuit baptierra.

2. CpaBHenue Heckonbkux qucnepcuit. Kpurepuit Koupena.

3. TIpoBepka THIOTE3bl O 3HAYUMOCTH BBIOOPOYHOTO KOIPPHUITMEHTA PAHTOBOW KOppEIs-
uu. Kpurepuit Cnupmena.

4. TIpoBepka TUMOTE3bl O 3HAYUMOCTH BBIOOPOYHOTO KOIP(DUIIMEHTA PAHTOBOW KOPpEs-
uu. Kpurepuit Kennamna.

5. Kpurepuit ®umepa.

6. Kpurepuii .

7. Kpurepuit CtprofeHTa.



8. OcHOBHBIEC OHATHUS TEOPUHU YPABHEHUI MaTeMaTUYECKON (PU3UKU.
9. VYpaBHeHUs MaTeMaTHYECKOU (PU3UKH.
10 OCHOBHBIE aJII' OPHUTMBI TUITOBBIX YA CJIICHHBIX MCTOAOB PCIICHNUA MAaTCMAaTUYCCKUX 3a/1a4.

Tema 51 «BBeneHue B TEOPHIO MHOKECTB)
Jlexyust

MuoxectBa. OTHOomeHus. JIoruka Bbicka3biBaHui Jlorvka npeukaTosB.

OcHosHble NOHAmMUSL MeMbl. MHOKECTBA, OTHOIICHU, JIOTHKA BBICKaSBIBaHI/If/’I, JIOTUKa Opcaun-
KaToB.

Hpakmulzeacoe 3arAamue

Dopma 3ansamusl: peuierue munosvix 3a0a4
3adanus:
Pemrenue 3amau us [3].

CPC

N3yyenue yueOHou suteparypsi [1], [2], [3]
Pemenne 3a1a4 no remam

[ToaroroBka Kk MOAYJIBHOMY KOHTPOJIIO

5 Y4yeOHo-MeTOAMYEeCKOE 0OecnieyeHHe ISl CAMOCTOSITeIbHOI padoThl 00y4aroIIuXcs

B niesiom BHEayAMTOpHAS cCaMOCTOsITENbHASL pad0Ta CTyJEHTA MPU M3YUYEHUU Kypca BKITIOUYAET
B ce0s creyromme BUabl padoT:

— mnpopaboTka (M3y4eHHE) MAaTePUAIIOB JIEKITHIA;

— YTeHHe U MpopaboTKa peKOMEHJOBAaHHON OCHOBHOM U JOMOJIHUTENBHON JINTEPATYPHI;

— TIOATOTOBKA K MPAKTHYECKUM (CEMHHAPCKUM) 3aHSITHSIM;

— TIOHWCK W TTpopaboTKa MaTepuasioB U3 IHTepHET-pecypcoB, MEPUOTUIECKON TIeHaTH;

— BBINIOJIHEHHE JIOMAITHUX 33JlaHui B (pOpMEe TBOPUECKUX 3a/laHUM, KeHC-CTaauu, JOKIa-
JIOB;

— TOJATOTOBKA MPE3EHTALUN ISl WILTIOCTPALUU JOKIA/I0B;

—  BBINIOJIHEHUE KOHTPOJIBHON paboThl, €CIH MPeayCMOTPEeHa YYeOHBIM TUIAHOM JUCIIUILIH-
HBI;

— TIOATOTOBKA K TEKYIIEMY U UTOTOBOMY (IIPOMEKYTOUHAS aTTECTAIIHI) KOHTPOIIO 3HAHUN
M0 TUCIUTUIAHE (PK3aMeH ).

OcHoBHasl JOJSI CAMOCTOSITENILHON PaboThl CTYACHTOB MPUXOAUTCS HAa IPOPAOOTKY pEKOMEH-
JIOBAaHHOM JIUTEpaTyphl C IEJIBI0 OCBOCHUS TEOPETHUECKOT0 Kypca, MOJATOTOBKY K MPaKTUYECKUM
(ceMUHApCKUM) 3aHITHSIM, TEMAaTHKa KOTOPHIX TOJTHOCTHIO OXBAThIBAeT cojepkaHue Kypca. Camo-
CTOsITENIbHAs paboTa MO MOATOTOBKE K CEMUHAPCKUM 3aHSATHSAM IMpEIoiaracT yMEHHe padoTaTth ¢
NEepBUYHON MH(OpMAIHEH.

6 ®DoHA OLEHOYHBIX CPeACTB JJIsl NMPOBEACHHUSA NMPOMEKYTOYHOH aTTeCTAMH 00y4alo-
IMXCS 110 JUCHUIIINHE

6.1 Cmpykmypa ¢ponoa oyenounvix cpeocme
@DOHJT OLIEHOYHBIX CPEJCTB VISl MPOBEACHUS MPOMEXKYTOUHOM aTTecTallMi 00y4aroIIuXCs 10

TUcuuIuIiHe «Bpicias mMareMaTHKay MPEACTaBICH B NMPHIIOKEHUH K pabodell mporpaMMe JHUCIU-
IUIMHBI U BKJIFOYAET B ceOs:



—TIepeUYCHbh KOMIIETCHITUI ¢ yKa3aHUEM 3TaroB WX (OPMHUPOBAHUS B MPOIIECCE OCBOCHUS 00-
pa3oBa repeueHb KOMIIETEHIIMH C yKa3aHUEM 3TaroB UX (OpMUPOBAHMS B MPOLIECCE OCBOCHUS 00-
pa3oBaTEIbHON MPOrPaMMBbI;

— OIMCAHUE MOKAa3aTeIEn U KPUTCPUCB OLICHUBAHUA KOMHGTGHHI/II\/'I Ha pa3/]IMYHbIX 9TallaX UX
(dbopMUPOBaHUS, OTIMCAHUE IIIKAJI OIICHUBAHHUS,

— THUIIOBBIC KOHTpO.HLHBIe 3aJaHUs UJIIN MaTepI/Ia.HBI, HCO6XOI[I/IMBIC IJIA OOCHKHN 3H21HHI>1, YMG-
HUM, HaBBIKOB U (WJIM) OIBITA JAEATEIHLHOCTH, XapaKTEPU3YIOIIHMX TaIlbl (HOPMUPOBAHUS KOMITETCH-
LM

— METOJMYECKHE MaTepuabl, ONPENEISIOIME MPOLEAYPhl OLCHUBAHUA 3HAHWM, yMEHUH,
HaBBIKOB M (MJIM) OTBITA IEATEIIbHOCTH, XapaKTePU3YIOIIMX Tanbl JOPMUPOBAHUS KOMITCTCHIIHI.

6.2 Ilepeuens 60npocos Kk RPOMeIHCYmMOUHOI ammecmayuu.

Ilepsbiii cemecmp, 3K3aMeH.

. Onpenenurenu, UX OCHOBHBIE CBOMCTBA, BHIYHCIICHUE.
. Matpuisl ¥ 1€MCTBUS HAJ HUMH.
. Pemienue cucrem nuHenHHbIX anreOpanyeckux ypaBHeHU metonoM Kpamepa.
. Pemienue cuctem nMHENHHBIX anredpanyeckux ypaBHEHUH METOA0M OOpaTHON MaTpHILIbIL.
. Pemienue cuctem aMHENHBIX anredpanyeckux ypaBHeHUH MetoaoM ["aycca.
. PaHr MaTpuIipl, BEIYMCIEHUE PAHTa MaTPULIBL.
. Pemenne meronom I'aycca mpon3BOJIBHBIX CUCTEM JIMHEMHBIX alreOpandecKux ypaBHEHUH.
8. MccnenoBanue OJHOPOAHBIX CUCTEM JIMHEHHBIX aireOpandeckux ypaBHeHui. Haxoxenue
(byHIaMEHTaJIbHOW CUCTEMBI PELLICHUH.
9. BekTOop Ha MJIIOCKOCTH U B IPOCTPAHCTBE.
10. ITpoekiust BEKTOpa HA OCH CUCTEMBI KOOP/IUHAT.
11. JInnelinple onepanuu HaJl BEKTOPAMHU.
12. CkanspHOE NPOU3BEIEHUE BEKTOPOB, €O CBOMCTBA, BHIYMCIICHUE.
13. BextopHoe npou3Be€HNE BEKTOPOB, €r0 CBOMCTBA, BHIUUCIICHHE.
14. CmemaHHOE IPOU3BEIEHUE BEKTOPOB, €r0 CBOICTBA, BHIUHUCIICHHE.
15. ba3zuc BEKTOpOB Ha MJIOCKOCTH U B IPOCTPAHCTBE.
16. Paznoxenue BekTopa 1o 0a3ucy BEKTOPOB Ha MJIOCKOCTH U B IIPOCTPAHCTBE.
17. TlonsiTHe N — MEpHOTO aOCTPAKTHOIO MAaTEMATUYECKOTO MPOCTPAHCTBA.
18. JIuneiinsie onepaTopsl. COOCTBEHHbIE 3HAUEHUS JTMHEHHOTO oIlepaTropa.
19. KBanpartuunsie GopMsl.
20. YpaBHeHue NpAMOH Ha IIJIOCKOCTH, IPOXOAALIEH Uyepe3 3aJaHHYI0 TOUKY.
21. YpaBHeHHe NpsiMOI Ha MJIOCKOCTH, MPOXOSIIEH yepe3 ABE 3aJaHHbIE TOUKH.
22. O0uiee ypaBHEHHE MPSIMON Ha TUIOCKOCTH.
23. Touka nepecevyeHns MPSIMBIX HA MIJIOCKOCTH.
24. Yron Mexay NMepeceKarouMMUC NPSIMBIMU Ha IUIOCKOCTH. Y CJIOBMSI MApaJUIENbHOCTH U
NEePIEeHIUKYISIPHOCTH, IPSAMBIX Ha TJIOCKOCTH.
25. YpaBHeHHE NpsIMOM Ha MJIOCKOCTH B 33ITAHHOM HaIllPaBJICHHH.
26. PaccTosiHUE OT TOUKH 10 IPSIMOH.
27. Jlenenue oTpe3Ka B 33JJaHHOM OTHOIICHHUHU.
28. KaHoHHMuecKre ypaBHEHUSI OKPYKHOCTH, SJUIUIICA, TUIIEPOOIIBI U Tapadoibl.
29. YpaBHEeHHE MIOCKOCTH, TPOXOIAIIEH Yepe3 3aJaHHYIO TOUKY.
30. OG1ee ypaBHEHHE TUIOCKOCTH.
31. YpaBHEeHuE MIOCKOCTH, IPOXOASAIIEH Yepe3 TPU 3alaHHbIE TOUKH.
32. Yron Mexay IUIOCKOCTSIMU. Y CIIOBHS MapauIeIbHOCTH W TMEPHEHIUKYISIPHOCTH JBYX
IUIOCKOCTEH.
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33. YpaBHeHus NpsAMOM B IPOCTPAHCTBE.



34.

VYroa Mexay IpsIMBIMU B IIPOCTPAHCTBE. Y CIIOBUS NAPAIIEIBHOCTH U IIEPIEHAUKYIISPHO-

CTH ABYX MPSAMBIX.

35.
36.
37.

Ilepeceuenue TpsMOM U IJIOCKOCTH.
[TapaienbHOCTh ¥ NEPIIEHAUKYJIIPHOCTh IPSIMOU U MJIOCKOCTH.
[ToBepxHOCTH BTOPOTO NOPSIAKA.

Bmopoti cemecmp, 3auém.

1. YncaoBble MHOXKECTBA U ACHCTBUS HAJl HUMU.

2. [lonsaTre GyHKIIMU OJTHON TIEPEMEHHOM.

3. OGnacTh onpeaeneHus U 001acTh 3HaYeHUH (DYHKIIMH OJTHOM MEPEMEHHO.
4. Cioco0b1 3a1anusi yHKIIMH OJTHOM MEPEMEHHOM.

5. YUeTHOCTb ¥ HEYETHOCTDH (DYHKIIMU OJTHON TIEPEMEHHOM.

6. OcHoBHbIe 2nemMeHTapHble PpyHkuuu. [IpeodpazoBanue rpapukos.

7. HucnoBasi IOCIEI0BATEIBHOCTh U €€ CBOMCTBA.

8. [Ipenen 9uCIIOBOM MOCIIEIOBATEILHOCTH, U €T0 CBOMCTBA.

9. OcHOBHBIE TEOPEMEI O TIPeIeIax MOCIeA0BATEIIHHOCTEH.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
32.
31.
32.
33.
34.
35.
36.
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[TpusHaky cylecTBOBaHMs IpeAea.

[Tpenen pyHKLIMU B TOUKE U HA GECKOHEUHOCTH.

3aMeuaTellbHbIE MPEIEIIbL.

Beckoneuno 0obIne 1 OECKOHEYHO MaJlble BEJIMYMHBI, KX CBOMCTBA.
CpaBHeHUe 0€CKOHEYHO MaJlbIX. DKBUBAJIEHTHOCTh OECKOHEYHO MaJlbIX.
OnHOCTOpOHHME MTPENEIIBI.

Knaccugukamus Touek pa3pbiBa.

PaspeiBel 1-r0 1 2-ro poja.

HenpepbIBHOCTh (PyHKIIMU OAHOM NTepeMeHHOM.

[Tpou3BoHas PYHKLIUHU €€ TeOMETPUUECKUI U MEXaHUUYECKUI CMBICIIBI.
Brruucnenue npousBoAHON d7eMEHTApHOU (DYHKITHH.

[Tpon3BOIHBIE OCHOBHBIX JIEMEHTAPHBIX (PYHKIINH.

[TpaBuna quddepeHurpoBaHus.

[Tpon3BoHas CIOXKHON (PYHKLINU.

Merton norapudmudeckoro audhepeHImpoBaHusl.

JuddepenumpoBanrie HEIBHO 3aJJaHHBIX U TAPAMETPUUECKH 3a/1aHHbIX (QYHKIUH.
Juddepenunan GyHKIIMU OAHON NEPEMEHHOM €ro reOMeTpUUECKUN CMBICTT.
[Tpumenenue nuddepennnana s NpUOIMKEHHBIX BEIUUCIICHUH.
[TpousBoHbIe U MU HEpeHIIHATIbI BBICIIUX TOPSIKOB.

®opmyna Teimopa.

BospacTtanue n yObiBaHue QyHKINH.

Heo6xoauMele 1 1ocTaTOYHBIE YCIOBHS BO3pacTaHUs U yObIBaHUS (QYHKIIHU.
OKcTpeMyM (pyHKITUH.

HeoOxoaumble U 1O0CTaTOYHBIE YCIIOBHS 3KCTpeMyMa (PyHKIIUH.
HaunGosnpiiee n HanMeHbIlee 3Ha4eHHS (yHKIIUA HAa OTPE3KE.

BrInykiocTs ¥ BOTHYTOCTb Tpaduka QyHKIUH.

Touka neperuda rpaduxa QyHKIHH.

AcuMnToTsl rpaduka GyHKIUH.

. O0mas cxema mcciienoBanus PyHKIIUU OJTHON TIEPEMEHHOM.
38.
39.
40.
41.

[TepBooOpazHas GyHKIMN OHON EPEMEHHOM.
HeomnpeneneHHbIi HHTErpa U €ro CBOMCTBA.
TabmuuHbIe HHTETPAIBI AJIEMEHTAPHBIX (QYHKIIHA.
Meton HENMOCPEACTBEHHOTO UHTETPUPOBAHMSL.



42.
43.
44.
45.
46.
47.
48.
49.
50.

51
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

WNuTterpupoBanue QpyHKIMI METO0OM 3aMEHbI TIEPEMEHHOM.

WuTterpupoBanue QyHKIMI METOAOM HHTETPUPOBAHUS IO YACTSIM.
WHTerpupoBanue palMoHAIbHBIX alreOpanyeckux Apooeil.

WHTerpupoBanue UppariOHAIBHBIX (YHKIUI.

WHTerpupoBaHie TPUTOHOMETPUYECKHUX (PYHKIIUH.

OnpeneneHHbI UHTETPAJ U €r0 FEOMETPUUECKUM CMBICIT.

®opmyna Herorona-JleiOnuia.

Brruncienue onpeneneHHbIX HHTErPaJoB METOIOM 3aMEHBI IEPEMEHHO.
Brruncinenue onpeneneHHbIX HHTErPaJoB METOIOM HHTETPUPOBAHMS 110 YaCTSIM.
JlonsiTHe HECOOCTBEHHBIX UHTETPAIOB 1-ro u 2-ro poja.

emuii cemecmp, IK3AMEH.

. [TonsTHE QPYHKIUN HECKOIBKUX MTEPEMEHHBIX.

. IIpenen n HenpepbrIBHOCTh QYHKIIMN HECKOJIBKUX ITEPEMEHHBIX.

. HacTHbIE TPOU3BOAHBIE IIEPBOTO MOPSIIKA.

. Auddepennman GpyHKIIUU HECKOIBKUX NMEPEMEHHBIX, MPUOIMKEHHbBIC BHIYMCICHUS HA €r0

. IIpon3BoHas 110 HANPABIICHUIO. [’ pavieHT.

. HacTHbIe TPOU3BOIHBIE BTOPOTO MOPSAKA.

. OKCTpeMyM (DYyHKIMHM HECKOJIBKUX NEPEMEHHBIX.

. HeoOxoaumble U 10CTaTOUYHbIE YCIOBUE IKCTPEMYMA.

. HanGonpiiee 1 HanMeHblIee 3HaYeHNnEe (PYHKIUN HECKOJIBKHUX ITIEPEMEHHBIX.

. IToHsATHE YCIIOBHOTO 3KCTpeMyMa (PyHKIIUM HECKOJIBKUX ITEPEMEHHBIX.

. Meron MHOXuTenen Jlarpanxa.

KpartHble unTerpansl.

IToBTOpHBIE MHTETPAIIBI.

KpuBonnHelinbple nHTErpaiisl. 1-ro u 2-ro pona.

[ToBepxHOCTHBIE HHTETPAJIBI 1-TO U 2-T0 poaa.

ONeMEHTBI TEOPUH TOJISL.

[Tonsitue o nuddepeHaIbEHOM YpaBHEHHUH.

Teopema 0 CylIECTBOBaHMH €JUHCTBEHHOCTH PELICHMUS.

Oob1ee u yacTHOE perieHus 1uphepeHIuaTbHOTO ypaBHEHHUS.
JuddepennnanbHple ypaBHEHUS C pa3/I€I€HHBIMU IEPEMEHHBIMHU.
JuddepennunanbHble ypaBHEHUS € pa3AeISIOUIIMUCS IEPEMEHHBIMHU.
OpnHoponublie AU depeHnanbHble ypaBHEHHUS.

Jlunelinble nuddepeHnnanbHble ypaBHEHUS IEPBOTO MOPsAKa.

VpaBHenue beprymm.

JuddepenunanbHble ypaBHEHUs B OMHBIX Auddepernnanax. UHTerpupyomuii MHOKH-
Juddepenunanbable ypaBHEHHS, JOMYCKAIOIINE TOHMKEHUE TOPSIIKA.
Jluneiinble nuddepeHnaibHble YPaBHEHUS BBICIINX MTOPSIKOB.
OpnHoponublie nuddepeHnnanbHble ypaBHEHUS € IIOCTOSHHBIMU KO3 QUIIMEHTaMH.
Heonnopoansie quddepeHnnanbHble ¢ MOCTOSHHBIMU KOdhQHuIreHTamu.
Cucremsl n1uddepeHIaibHbIX ypaBHEHUH.

OcHOBHBIE IOHATHS YUCIOBBIX PSJOB.

Heob6xomuMelii Mpu3HaK CXOIUMOCTH PSIIOB.

[Tpusnaku Jlanmambepa, Komm, narerpanpHbiii mpusHak Komm-MakinopeHa.
3HaKONEPEMEHHBIE PSIbI.

3unakouepenyromuecs psaabl. Teopema JleliOHua.

OcHOBHBIE TIOHATHUS (PYHKIIMOHAIBHBIX PSIOB.



37. Tunsl CXOIUMOCTEH.

38. Crenennsle psiabl. OCHOBHbBIE TEOPEMBI O CTEIICHHBIX PsiiaX.

39. Paznoxenune ¢hyukuuu B psan Teinopa u MakiopeHa

40. ITonsTue o psanax Oypre.

41. Koapdunuentst Oypbe U UX BHIYUCICHUE.

42 Kmaccu4ecKoe U CTaTUCTUYECKOE OIpeIesIeHIe BEPOSTHOCTH.

43.Cnoxenue BeposTHOCTeH. [I[pOTHBOMIONOKHBIC CITydyalHbIE COOBITHS.

44, YMHOXKEHUE BEPOSITHOCTEH HE3aBUCUMBIX COOBITHIA.

45. BeposATHOCTD MOSBICHUS XOTS ObI OTHOTO COOBITHSL.

46. 3aBrcUMBbIEe COOBITHS. Y CIIOBHAsI BEPOATHOCTH. [10IHas BEpPOSITHOCTB.

47. BepositHocTh THIOTe3. @opmyia baiieca.

48. TlocnenoBaTelbHOCTh HE3aBUCUMBIX HcnibiTanuil. ®opmyna bepraymnu. JlokansHas u uH-
TerpajibHas Teopemsl Jlamnaca.

49. JluckpeTHas ciiydaiiHas BEIIMYMHA. 3aKOH PacIpeIeiCHUs TMCKPETHOM CITydailHON Bemu-
YUHBI.

50. MaTemaTHuecKkoe OXKUIaHWE, TUCTIIEPCHs CPETHEKBAAPATHYHOE OTKIOHEHHE TUCKPETHON
CIIy4yallHOI BEJIMYHHBI.

51. HenpepsiBHas ciay4aiiHas BenuuuHa. [IIOTHOCTH pacripeneneHusi HENPEPbIBHOM ciryyaii-
HOH BeIMYMHBL. BeposATHOCTH MoNaiaHus CIy4allHOW BEJIMYMHBI B 33JaHHBIN HHTEpBAJL.

52. OyHKIMS pacrpeeneHUs CITy9ailHOW BETHIHHEI.

53. MaremaTnueckoe OKHUJaHUE, AUCIIEPCHS, CPETHEKBAIPATUYHOE OTKIOHEHHUE HEMPEPbIB-
HOM CITy4ailHOM BEJIMYUHBI.

54. JIsymepHas ciayyaiiHas BennunHa. HopManbHBIN 3aKOH pacmpeesieHus Ha MI0CKOCTH.

55. BeposTHOCTD NOMajaHus ABYMEPHOW CITy4aiiHON BEJIMYUHBI B SJUTUIIC PACCEUBAHUS.

56. Cuctemsl cinyvaifHbIX BenuuuH. JIunuu perpeccuu. Koppensuus.

57.CraTuctuueckoe pacrpezeneHue BbIOOpKU. ToueuHble U HHTEPBAJIbHBIE OLIEHKH IapaMeT-
POB pacupeieleHHUs.

58. MuoxectBa. OTHomeHus. Jloruka Beicka3piBaHui JIoruka mpeamuKaTosB.

59. OcHOBHBIEC IOHSATHUS TEOPUH YPAaBHEHHH MaTEeMaTUIECKON (PHU3HKH.

60. YpaBHEHUs MaTeMaTUYeCKON (U3UKH.

61. OCHOBHBIE AITOPUTMBI TUIIOBBIX YMCIEHHBIX METOJIOB PEILICHNS MaTEMAaTUYECKUX 3a/1a4.

7 Pexomenayemasi qureparypa

7.1 Ocnoenas numepamypa

1. IMTucemennsiii [1.T. Korncnekt nexuumii mo Beiciiei marematuke: [lomHsiii kype, 4-¢ u3a., M:
Aiipuc Ipecc, (2011).

7.2 [lonoanumenvnas numepamypa

2. Criupuna M.C. [Tuckpernas marematuka / M.C. Cniupuna, I1.A. Criupun. — M.: U3narens-
CKHI1 LICHTP

3. Ky3nenos JILA. C6opHuk 3ananuii nmo Beicuieil marematuke. - Cankr-IlerepOypr.: Jlans,
2008. - 239¢

8 MeTroauveckue yKazaHus 1Jisl 00y4alOIIMXCH 110 OCBOCHUIO JUCHMIIJIMHBI

Mertoanka mpernoiaBaHus TaHHON AWCIUILIMHBI PEAIoiaraeT YTeHUE JICKIIUN, IIPOBEICHHE
IPAKTUYECKUX (CEMUHAPCKHUX) 3aHATHM, TPYNIOBBIX M MHAUBUAYAIbHBIX KOHCYJIbTAallUd MO OT-
JIebHBIM (HanboJiee CI0XKHBIM) crierududeckuM npodiaemam auciuruinHel. [Ipeagycmorpena camo-
CTOATCIJIbHAasA pa60Ta CTYACHTOB, a4 TAKXXC IMPOXOXKICHUC ATTCCTALITMOHHBIX UCOBITAHUHU MMPOMCIKY-



TOYHOM aTrTecTauuu (IK3aMeH).

Jlekyuu TOCBSIIAIOTCS PACCMOTPEHUIO HAMOOJee BaXXHBIX KOHLENITYalbHBIX BOIPOCOB: OC-
HOBHBIM TIOHATHUSIM; TCOPETHUYECKUM OCHOBaM pa3pabOTKH CTPATETHH, OPTaHU3alUU X dPPEKTHB-
HOM peanu3aluu; 0OCYXKICHHUIO BOIPOCOB, TPAKTOBKA KOTOPBIX B JHUTEpAType €lle HE YCTOsIach
00 SIBJISETCS MPOTHUBOPEUMBOM. B Xome jekuuil cTyaeHTaM cleyeT MOJTOTOBUTh KOHCIEKThI
JIKIUI: KpaTKO, CXEMaTU4YHO, MOCIEA0BATEIbHO (DUKCHPOBATH OCHOBHBIEC IOJIOXEHHS, BBIBOIBI,
(bopMyIIMPOBKH, 0OOOIICHHUS; TOMEYaTh BaKHBIC MBICIIH, BBIICIATH KIIOYCBBIC CIIOBA, TCPMUHBI,
MIPOBEPATh TEPMUHBI, MOHATHUS C MTOMOIIBIO SHIUKIIONEIUHN, CIIOBAapel, CIPAaBOYHUKOB C BBIMUCHI-
BaHUEM TOJIKOBaHHH B TETPajab, 0003HAYUTHh BOIPOCHI, TEPMUHBI, MaTepUall, KOTOPbIH BBI3BIBAET
TPYIHOCTH, IOMETUTH U MOMBITATHCA HANTH OTBET B peKOMeHAyeMou nureparype. Ecinu camocTosi-
TEIbHO HE yJaeTcss pa3o0parbcs B Marepuaie, HeoOXoaumMo chopMyIupoBaTh BOIPOC U 3a1aTh
MIPENO/IaBaTell0 Ha KOHCYJIbTAllUU, HAa TPAKTUYECKOM 3aHITHH.

KonkpeTHble METOAMKHU, MOJIENIN, METOIbl U MHCTPYMEHTHI pa3pabOTKU, IPUHATHSA, ONITUMHU-
3allMM CTPATErMYECKUX YIPABICHUECKUX PELICHUH pacCMaTPUBAIOTCS Ha MPAKTUYECKUX 3aHATHUSIX.

Llenvio nposedenus npakmuueckux (CeMUHapcKux) 3aHAmMuil sBISETCS 3aKpeIieHHE 3Ha-
HUM CTY/IEHTOB, [TOJIyYEHHbIX UMH B XOJ€ M3YUYEHMs JUCLUILIMHBI HAa JEKIUSAX U CAMOCTOSATEIbHO.
[TpakTHyeckue 3aHATHS MPOBOJATCS, B TOM YUCIE, B (pOpME CEeMUHAPOB; HA HUX MPEJCTABISIFOTCS U
00CyXJJaI0TCs JI0KJIa/1bl, 00CYKJIal0TCs BOIPOCHI 110 TeME (JUCKYCCUM), pa30UparOTCsl KOHKPETHbBIE
CUTYallUU U3 MPAKTHUKH POCCUICKOTO TOCYAapCTBEHHOTO0 W MYHMIIMIIAJIBLHOTO yIPaBIEHUS, IPOBO-
JUTCSI TECTUPOBAHUE, IPOBOJAATCS OIPOCHI, TAKXKE IPETYCMOTPEHO BBIIIOJHEHUE MTPAKTUUYECKUX 3a-
naHuil. J{71s MOArOTOBKU K 3aHATHSIM CEMHHAPCKOTO THIA CTYACHTHI BBINOJHAIOT MPOpadOTKy pa-
Oouell MporpaMMbl, OPUCHTHPYSICh Ha BOIIPOCHI IS OOCYKICHHUSI, YIeTsisi 0c000€ BHUMAHUE LIEIISM
U 3a7adyaM, CTPYKTYpe M COACPKAHHUIO JUCUUIUIMHBI; KOHCIIEKTHPOBAHUE HMCTOYHUKOB; paboTy C
KOHCIIEKTOM JIEKIUI; TOATOTOBKY OTBETOB K KOHTPOJIBbHBIM BOIIPOCAM, IIPOCMOTP PEKOMEHTyEMOM
autepaTtypsl. [lpakTruueckue 3aHATHS MPOBOJAATCSA MO Y3JIOBBIM W Hauboliee CIOKHBIM BOIIPOCaM
(Temam, paszenam), OHU MOTYT OBbITh IOCTPOEHBI KaK Ha MaTepuaye OJHOM JIEKIUH, TaK U Ha CO-
JIepKaHuU OTAEIBHOI0 BOIpoca (BOMPOCOB) JIEKIIMHU, a TAKXKe MO ONpe/eéHHON TeMe 06e3 YTeHus
IpeBapUTeNbHON JeKuuu. ['1aBHas 0coOOEHHOCTH JII0O0r0 CeMHUHapa - HaJM4Me 3JIEMEHTOB JHC-
KyCCHH, IPOOJIEMBbI, 1Maiora Mex1y MpernojaBareieM U 00yJaroUMMUCA U CAMUMH 00y4arolIMU-
cs1. CeMHuHaphI BBICTYMAIOT ()OPMOIM TEKYIIIET0 KOHTPOJISI 3HAHUN 00YyUaIONUXCs

[Tpy n3yueHnH JUCHUIUIMHBI UCTIONb3YIOTCS MHTEPAKTUBHBIE METO/IbI 00YUEHUs, TAKHE KakK:

1. Jlexkuus:

— npoOjeMHas JIeKIUs, Mpearnoararonas U3J0KeHHe mMarepuana yepe3 NpoOJIeMHOCTh BO-
IIPOCOB, 3aja4 win cutyanuil. IIpu 3Tom mpouecc no3HaHus NPOUMCXOAUT B HAYYHOM IIOMCKE, AHa-
JIoTe U COTPYAHUYECTBE C MPErnojjaBaTesieM B IPOLECCEe aHaIN3a U CPAaBHEHUS TOUEK 3pEHMUS;

— JeKUWA-BU3yalIM3alMs - MoJadya MaTepuaya OCYIIECTBISETCS CpPEACTBAMHM TEXHHYECKUX
CpelICcTB OOyuYeHHUsl C KPaTKMM KOMMEHTHPOBAHHEM JEMOHCTPUPYEMBIX BHU3yallbHBIX MaTepHaloB
(mpe3eHTaLuil).

2. Cemunap:

— TEMaTUYeCKHI CceMUHap - 3TOT BHUJ CEMHHapa TOTOBUTCS U MPOBOAUTCS C LIETBI0 aKLIEHTHU-
pPOBaHUS BHUMaHUS OOYYarOLIMXCS HAa KaKoH-TuOO aKkTyallbHOM TeMe WM Ha Hamboliee BaKHBIX U
CYILLIECTBEHHBIX ee acrnekTax. Ilepen Hayamom ceMuHapa oOydarolMMCsl JTaeTcsl 3aJlaHue — Bbljie-
JMTh CYIIECTBEHHBIE CTOPOHBI TeMbI. TeMaTHueckuil ceMuHap yriayOnser 3HaHUS CTYAEHTOB, OpH-
EHTUPYET UX Ha aKTUBHBIN TIOUCK MyTeH U CIOCOOOB pellIeHus 3aTparuBaeMoi MpoodIeMBl.

— npoOJeMHBIN CeMHHap - Tepel] U3yueHUueM pasjiesia Kypca ImpernojaBaTelib Mpeajgaraer o0-
CYIUTb MPOOJIEMBI, CBA3aHHBIE C COJIEpKaHUEM JaHHOH TeMbl. HakanyHe oOydaromuecs moayyaroT
3ajaHue 0TOOpaTh, cHOpMYyIUPOBaTh U OOBSICHUTH MpoOieMbl. Bo Bpemsi cemMHHapa B yCIOBHAX
IPYyNIIOBON AUCKYCCHH MPOBOIUTCS 00CYKACHUE MPOOIEM.

3. UrpoBbie MeToabl 00yYCHUS:

— anaym3 koHKpeTHbIX cutyarui (KC). [Tog koHKpeTHOW cuTyanuel moHuMaeTcsl mpodiema,
C KOTOPOM TOT WJIX MHON 00y4YaeMblIii, BEICTYTIasi B POJIM PYKOBOJIUTENS MIIM MHOTO Npogdeccronana,
MOJKET B J1I000€ BpeMsl BCTPETUTHCS B CBOEH NEATENbHOCTH, U KOTOpasi TpeOyeT OT HEro aHaiu3a,
NPUHATHS PEIICHUH, KaKuX-TMO00 KOHKPETHBIX ACUCTBUH. B 3ToM ciyyae Ha yuyeOHOM 3aHATUU
cIymiatensiM cooOIlaercss equHas A BceX HucXoAHas uHopManus, omnpeaensiomas o0beKT



ynpasinenus. [IpenogaBarens cTaBuUT nepes; 00yyaeMbIMH 33/1a4y 110 aHAJIU3y JaHHOW 00CTaHOBKH,
HO HE (QopMymHpyeT mpobiieMy, KOTopas B 00IIeM BHJE TMEpea dTUM MOTIJIa OBbITh BBISBJICHA Ha
aexiuu. O0ydJarolecs Ha OCHOBE HCXOJHON MH(POPMALIMU U Pe3yJIbTaTOB €€ aHaJIN3a CaMU JOJIXK-
HBI ¢(HOPMYITUPOBATh MPOOJIEMY U HAlTH ee penieHne. B Xoe 3aHsThs pero1aBaTellb MOXKET BBO-
JUTHh BO3MYIIAIOIIEE BO3JCHCTBUE, MPOSBIISAIONICECS B PE3KOM M3MEHEHHH OOCTaHOBKU M TPeOyIo-
niee ot 00yJaeMbIX HEOPAMHAPHBIX JCHCTBUI. B OTBET Ha 3TO CITyIIaTeNN JOJDKHBI IPUHSATH pelie-
HUE, YCTPaHSIONIEe MOCIEACTBUE BO3MYIIAIOIIEr0 BO3ACHCTBUS MM YMEHBUIAIONIEE €ro OTpHIla-
TEJILHOE BIIUSTHHE.

TectupoBaHue - CUCTEMa CTaHAAPTU3MPOBAHHBIX 33aHUH, TIO3BOJISIFOIIAS aBTOMATH3UPOBATh
MpOLEAYPY U3MEPEHUS YPOBHS 3HAHUH M yMeHUI oOyuaromnierocsi. KoHTponbHas paboTta - CpeacTBO
NPOBEPKH YMECHUU NPUMEHSTH MOJIyYECHHbIC 3HAHUS JUI PELICHHS 3a]1a4 ONPE/ICICHHOTO TUIIA TI0
TeMe WM pa3aeny.. TeKylmmii KOHTPOJb 3HAHUNA OCYIIECTBISIETCS B (hopMe MpPOBEACHHS CEMUIHA-
POB, pelICHHs 3a/la4, TECTHPOBAHUS, a TAKXKE B MPEIyCMOTPEHHBIX (popMax KOHTPOJIS CaMOCTOSI-
TeJNbHOU paboTel. KoHCYmbTaMu npemnoaaBatesns IpoBOAITCS I 00YYaIOMUXCs C LENBI0 JI0MOJI-
HUTEIBHBIX Pa3bsICHCHUI U MHPOPMAIIUU TI0 BOZHUKAIOIIMM BOIIPOCAM IIPH BBIOJHEHUN CaMOCTO-
ATEIBHOW PaOOTHI MITM MOJATOTOBKE K MPAKTHYECKUM (CEMUHAPCKUM) 3aHSATHSM, TIOATOTOBKE pede-
paToB, a TaKXe MPH MOJrOTOBKE K dk3aMeHy. KoHCynbTanuu mpernoaaBaTelis IpOBOISTCS B COOT-
BETCTBHU C TpapuKoOM, YTBEPKACHHBIM Ha Kadeape, 00ydJaromuiicss MOKET 03HAKOMUTHCS C HUM Ha
UH(POPMAIIMOHHOM CTeHJIe. [lONOTHUTENbHBIC KOHCYJIBTAIIUK MOTYT OBITh Ha3HAYEHBI 10 COTJIACO-
BAaHUIO C IPCOAABATCIIEM B MHAWBHUAYaJIbHOM ITOPAIKE.

9 Ilepeuenb MHGOPMALMOHHBIX TEXHOJIOTHIi, HCII0JIb3YeMbIX IIPH OCYIIECTBJIEHNUH 00pa-
30BaTeJILHOI0 Mpolecca Mo AUCHMILINHE, BKJIYas NepedyeHb MPOrpaMMHOro odecniedeHust 1
HH(OPMALMOHHO-CIIPABOYHBIX CHCTEM

9.1 Ilepeuenv unhopmayuoHHbIX MEXHONO2UTL, UCHOTLIYEMBIX NPU OCYU{ECMEIEeHUU 00pa-
306amenbH020 npoyecca

—  DJEKTPOHHbIE 00pa30BaTENbHbIE PECYPCHI;

—  HCIOJIB30BAHUE CIIAN-TIPE3CHTALUN;

—  UHTEPaKTHBHOE OOIIEHHE ¢ OOYyYaIOUIMMUCS M KOHCYJIbTHPOBAHHUE MOCPEACTBOM HJIEK-
TPOHHOU ITOYTBHI.

9.2 Ilepeuenv npozpammmnozo odecneuenus, UCnOab3YEMO20 NPU OCYUlecmeaenuu oopaso-
eéamenbHO20 npoyecca

[Tpu ocBOeHMH AMCHUIUIMHBI UCTIONB3YETCs JTULEH3MOHHOE ITPOrpaMMHOE 0OecieueHHe:

—  TeKcToBbIM penakrop Microsoft Word;

— makeT Microsoft Office;

— anektpoHHbIe Tabnubl Microsoft Excel;

—  Ipe3eHTaluoHHBINH penakTop Microsoft Power Point

10 MarepuajibHO-TeXHHYECKOe o0ecredyeHue QU CIUTITHHbI
Ha xadenpe nmeercs 4 ayautopuu JjIsl TPOBEICHUS JIEKIIMOHHBIX M MPAKTUYECKUX 3aHATHH,

ayJUTOpUs Il TIPOBEJCHHMS HWHTEPAKTHBHBIX 3aHSATHH C TPOECKTOPOM U KOMITBIOTEPOM C
yCTaHOBIICHHOM mporpammoii PowerPoint.



