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PELIEH3USA

Ha pabodyio nporpamMmy no aucrumiuae EH.01. DneMenTs! BricLIel MaTeMaTHKA
aua cnenuansaocty CITO 09.02.07 UndopManmoHHbe CHCTEMBI M IPOrPAMMUPOBAHUE,
pa3zpaboranHyio npenogasareneM Kammsikoro ¢ummana ®I'BOY UBO «MockoBCKui

rocy/apCTBEHHBIA I'YMaHUTAPHO-?KOHOMHYCCKHH YHHBEPCHTET»
XKapnemoBoit A.A.

IIpencrasiennas pabouas mporpamMa y4eOHOM JUCHUIUIMHBI «DJIEMEHTHI BBHICIIEH
MaTeMaTHKH»  pa3paboTaHa ¢ yderoM  TpeOoBaHWiA DefepaJbHOIO TIOCYAAPCTBEHHOIO
00pa3oBaTeIbHOTO CTAHAAPTA MO CNENHAIBHOCTH CPEAHEro IpodecCHOHATEHOro 06pa3oBaHus
09.02.07 UndopmanuoHHbIe CHCTEMBI X IPOrPaAMMUPOBAHHUE.

CrpykTypa pabodelf mporpaMMbl COOTBETCTBYET CTPYKTYpE IPHUMEPHBIX IIPOrpamMM
y4eOHBIX JUCHMILUIMH CpefHero mpodeccHoHaTbHOro oOpaszoBanus Ha OcHOBe (enepanbHBIX
rocy/lapcTBEHHBIX 0Opa3oBarenbHbix crangapTos CIIO.

B mnacnopre pabouell mporpamMMsl ompejeneHa 00acTh NPHUMEHEHHS MPOTPaMMEI,
OTPaXEHO MECTO YueOHOM IMCUMIUIMHBI B CTPYKType 0OOpa30BaTeIbHON INIPOrpaMMBl,
PacKpBIBAIOTCS LIEIH, 3a/1a4H, TpeOOBaHUs K Pe3yNIbTaTaM OCBOCHHUS y4eOHOM MUCIUIUIMHEL.

O6beM y4eOHOM MUCIUIUIMHBI, BHABI yueOHOH paboThl, IPEayCMOTPEHHEIE CTPYKTYpPOR
y4eOHOH NUCLMIIIAHBL, COOTBETCTBYET TEMAaTUYECKOMY COJEPIKAHHIO YUeOHOM IUCIIUIIIHHBL.

CopepkaHue IporpaMMmbl HAaNpaBICHO Ha HpuoOpereHHe OOYYAIOIMMUCH 3HAHUM,
yYMEHHH, HampaBICHHBIX Ha (GopMHpOBaHWE OOMUX ¥ TPOPYECCHOHANBHBIX KOMIIETEHIIHIHA,
onpezeneanslx PI'OC CIIO mo cneumansuoctd 09.02.07 WudopmMauuoHHBIE CHCTEMBI H
NpOrpaMMHPOBAHUE M COOTBETCTBYET 00BEMY YacoB, YKa3aHHOMY B pabouyeM y4eOHOM IUIaHE.

MarepuanbHO-TEXHAUECKOE oOOecrieyeHne BKITIOYAET HaIMdhe yd4eOHOro kabwHeTa,
OCHAIIIEHHOr0 000PYIOBAHHEM H TEXHHYECKUMHU CPEICTBAME O0YYCHHS.

HWndopmanmonnoe obecneyenue oOydeHHS COJNEPKHUT COBPEMEHHBIM MEpedYeHb
PEKOMEHIyeMBIX y4eOHBIX M3JlaHuH, JONOJHUTENIFHOMN JINTEPaTypsl H HHTEPHET-PECYPCOB.

KoHTpons M OLEHKA pe3yJIbTaTOB OCBOCHHS Y4eOHOM JUCUMIUIMHBI COACPXKHT
pe3ynbTaThl 00ydeHus, GOpMBI M METOABI KOHTPOJS U ONEHKU pPEe3yIbTaToOB OOy4eHHS,
KOTOPHIE OCYIIECTBISIOTCS IIpErojiaBaTelieM B IpPOLECCe NMPOBEACHHUS pPasIH4YHBIX (Gopm
y4eOHBIX 3aHATHH. .

PaGouas mporpaMMa MO3BOJHUT CTY/I€HTaM B JOCTATOYHON MEpE OCBOUTH Y4eOHYIO
JMCLHMIUIMHY, OBJIaZeTh OOIMMH M NpO(ecCHOHATBHBIME KOMIETEHIHSIMHU, HEOOXOIUMBIX
IUIsl KAYECTBEHHOTO OCBOCHHUS IIPOrpaMMBbI MIOATOTOBKY CHELHATUCTOB CPEAHErO 3BEHA.

Penensupyemas pabodas mporpaMma AUCHMIUIMHEI «JIE€MEHTH! BBICIIEH MAaTEMaTHKH
peKOMeHyeTcss K NMpUMeHeHHio B yueOHoM mpornecce Kammemkoro ¢ummana ®I'BOY MBO
«MoCKOBCKHI roCy1apCTBEHHbIA TYMaHUTAPHO-YKOHOMHUYECKHH YHHBEPCHTETY. '
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PENEH3US

Ha pabodyro nporpamMmy no aucuummmbe EH.01. DneMenTs! BhicIeii MaTeMaTuKu
quist crienquanbHocTd 09.02.07 HpOpManoHHbIE CUCTEMBI H IIPOTPAaMMHPOBAHHE,
paszpaborannyio npenogasareneM Kanmsinkoro punrana ®I'BOY UBO «MockoBckuii
roCyJapCTBEHHBIN I'yMaHUTapHO-9KOHOMHYECKUM YHHBEPCUTET )
Xapnemosoii A.A.

IlpencraBnennas paboyas mporpamMma ydeOHOM JUCHHIUIAHBEI «DJIEMEHTHI BHICIIEH
MareMaTHKu»  paspaboraHa ¢ yderoM  TpeGopanuii DenepasbHOrO roOCYAapCTBEHHOIO
00pa3oBaTeIbHOrO CTaHJapTa MO CHEHUATLHOCTH CPEAHEro mpoecCHOHAIBHOr0 00pa3zoBaHuUs
09.02.07 NudopmanoHHbIe CHCTEMBI H IPOrPaMMHUPOBAHHE.

CrpykTypa pabouelt mporpaMMbl COOTBETCTBYET CTPYKTYpe NPUMEPHBIX IIPOrpamm
y4eOHBIX JMCLUUIUIAH CPeJHEro mnpodecCHOHAIBHOrO 00pa3oBaHus Ha OcHOBe DeepaabHbIX
roCyZapcTBEHHBIX 0Opa3oBaTebHbIX crannaproB CI10.

B macnmopre paboueil mporpammbl ompeneneHa o01acTe NPUMEHEHHS TPOrPaMMBEI,
OTPOKEHO MeCTO Y4eOHOH MJMCLMIUIMHBI B CTPYKType 0oOpa30BaTeNbHONM MpOrpaMmbl,
PacKphIBAIOTCA IEJH, 3a1auH, TpeOOBaHHS K pe3yIbTaTaM OCBOEHHS Y4eOHOM AUCIUIIIHHEL

O6bem yueOHOM JUCHHUIUTHHEI, BUABI y4eOHOM paboThl, MPEAyCMOTPEHHBIE CTPYKTYpPOi
y4eOHOM AMCIHUIUIMHBI, COOTBETCTBYET TEMAaTHYECKOMY CO/IEPIKAHHIO y4eOHOM MUCIIAILIHHEL

Conepxanue mnporpaMMbl HalpaBlIeHO Ha IpHOOpeTeHHe OOYYarOIIMMHCS 3HAHMH,
YMEHHH, HanpaBlieHHbIX Ha (OpMHpOBaHHE OOIMX H NPOPECCHOHANBHBIX KOMIICTCHIHIMA,
onpeaenesasix PI'OC CIIO mo cpmemmansHoct 09.02.07 MHopMaumoHHBIE CHCTEMBI H
IpOrpaMMHUPOBaHUE ¥ COOTBETCTBYET 00BEMY YAcOB, YKa3aHHOMY B pabodeM y4eOHOM ILIaHE.

MarepuanpHo-TeXHUYECKOe obecnedyeHre BKIIOYaeT Haiuuyue y4deOHOro KabuHeTa,
OCHAIIEHHOr0 060PYAOBAHUEM U TEXHUYECKUMHU CPEACTBAMHU 00y4YCHUS.

HUudopmannonnoe obecrnedenue oOydeHHS COHEPKUT COBPEMEHHBINH TepedeHb
PEKOMEHAYEMBIX y4E€OHBIX M3/IaHHH, JOTIOIHUTEIBHOMN JIUTEPATYPhl U HHTEPHET-PECYPCOB.

KoHTpons M oOIeHKa pe3ylbTaTOB OCBOCHHS Yy4eOHOW JUCLMIUIMHEL COJEPIKUT
pe3ynbTarel 00ydeHus, GOpPMBI ¥ METOJBI KOHTPOJS M OIEHKH pe3yJbTaTOB OOy4YeHMS,
KOTOpBIE OCYIIECTBISAIOTCS IPENoJaBaTe]eM B INpoLecce NPOBEACHHS pPa3IMYHBIX (opm
y4eOHBIX 3aHATHHM.

Pabouass mporpaMMa MO3BOJIAT CTYHAEHTaM B AOCTaTOYHOM Mepe OCBOMTH Y4eOHYIO
JUCHUIUIMHY, OBJaZeTh OOIUMHU M NPOPEeCCHOHATHHBIMA KOMIETEHIUIMH, HEOOXO0UMBIX
JUISL KAY€CTBEHHOT'O OCBOCHHS MPOrpaMMBbl HOAIOTOBKH CIICIIHAJMUCTOB CPEHEro 3BEHa.

Penensupyemas pabouas mporpamMma AUCHMIUIMHBI «DJIEMEHTH! BBICIIEH MaTeMaTHKH»
peKoMeHayeTcs K NMpUMEHEeHHI0 B ydeOHoM mponecce Kammbimkoro ¢ummmanra ®T'BOY UBO
«MockoBCKH# roCy1apCTBEHHbIM I'yMaHUTAPHO-3KOHOMUYECKHI YHUBEPCHTETY.

Penenzent (& Ounposa T.JI. npenonasarens Kamveikoro gpumana
OI'BOYU BO «MockoBekuit rocy1apCTBEHHbIN I'yMaHUTAPHO-
3KOHOMHYECKHH YHUBEPCUTET
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1. OBLIAA  XAPAKTEPUCTUKA  TIPUMEPHOW  PABOYEN
ITPOI'PAMMBI YUEBHOM JIMCIIATUIMHEI «EH.01. SJIEMEHTHI BBICIIEM
MATEMATHUK»

1.1. MecTto IUCUMILIUHBI B CTPYKTYpe OCHOBHOM mpodeccrnoHanbHON
o0pa3oBaTeabHON MPOrpaMMBbl

VYyebHas qucuuIUIiMHa «OJEMEHTHI BBICHIEH MaTeMaTUKW MPUHAJICKHUT K
MaTEeMaTUYeCKOMY U O0IIeMYy €CTeCTBEHHOHAYYHOMY ITUKITY.

1.2. llens v mmaHupyemble pe3yabTaThl OCBOCHHS JUCHUIUINHBL:

Kon VYmenus 3HaHuA
IIK, OK
OK 1, Brimoaaare olepanuu Haj | OCHOBBI MaTeMaTH4YeCKOTO  aHaliu3a,
OK 5, MaTpullaMd W  peniaTh  CUCTEMBI | JUHEWHOW aureOppl W aHAIMTHYCCKOU
JTUHEHHBIX YpaBHEHUN reOMETpUU
Pemartp 3aJa4H, ucrnonb3ys | OCHOBBI nuddepeHInanbHOro H
YpaBHEHUS  TPSIMBIX W  KPHUBBIX | HHTETPAIBHOTO UCUUCIICHHUS
BTOPOTO MOPSIKA HA IJIOCKOCTH OCHOBBI TEOPUHU KOMITJIEKCHBIX YHCEIT
[IpumeHsTH METOBI
nuddepeHIaIbHOTO u
WHTETPAITBHOTO UCUUCIICHUS
Pemate nuddepeHnraiIbHbIe
ypaBHECHUS
[Tonp30BaTbCs  MOHATHUAMH  TEOPHH

KOMIIJICKCHBIX YHCCII

1.3. [InaHupyeMble TMYHOCTHBIE PE3YJIbTATHI B XO/€ peaIN3aluN
o0pa3oBaTeIbHON MPOTPAMMBI:

JIP 5. JIeMOHCTpUpYIOIIMH HPUBEPKEHHOCTb K POAHOM KYJIBTYpE,
HUCTOPUYECKON TaMsTH Ha OCHOBE JII0OBM K PoamHe, pogHOMY Hapoqy, Majoi
pOAMHE, TMPUHATUIO TPAJAUIMOHHBIX UEHHOCTEW MHOTOHAIMOHAJIBLHOTO Hapoja
Poccun.

JIP 7. Oco3Haromuii NPUOPUTETHYID LIEHHOCTh JIMYHOCTH YEJIOBEKA;
YBaKaIONIUH COOCTBEHHYIO U UY>KYIO YHUKAJIBbHOCTH B PA3JUYHBIX CUTYalLUSIX, BO
BceX (popMax u BHIAX JEATEIbHOCTH.

JIP 13. JleMoHcTpupytomuii ymeHue 3(pQPEeKTUBHO B3aWMOJEHCTBOBATH B
KOMaHjie, BECTU JUAJIOT, B TOM YHKCJIE C UCIIOJIb30BaHUEM CPEJICTB KOMMYHUKAIIUH.

JIP 15. JleMOHCTpHpYIOIIHMI TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHUIO, B
TOM 4YHCIIE CaMOOOpa30BaHMIO, HAa TMPOTSIKEHUU BCEU >KU3HH, CO3HATEIHHOE
OTHOIIEHWE K HENpPEePHIBHOMY OOpa30BaHUI0 KaK YCJIOBHUIO  YCIEUIHOM
poheCCHOHAIBHON U OOIIIECTBEHHOU JICITEIIbHOCTH.

JIP 23. OcBauBaomuii colMagbHble HOPMBI, TpaBUia IOBEICHUS, B
rpynmnax u COOOIIECTBAX, BKJIOYAs B3POCIbIE M COIMAIBHBIC COOOIIECTBA;
YYaCTBYIOIIMM B CTYJIEHYECKOM CaMOYMPABJICHUH W OOIICCTBEHHOW >XHU3HU B
npezenax BO3pacTHBIX KOMIETEHIIMI C YUETOM PErHOHAIbHBIX, STHOKYJIbTYPHBIX,
COITMATILHBIX U 9KOHOMUYECKUX OCOOCHHOCTEH.



JIP 24. ®opmupyromuii KOMMYHUKAaTHBHYIO KOMIETEHTHOCTh B OOLICHUH U
COTPYJHHUYECTBE CO CBEPCTHUKAMH, B3POCIBIMH 00pa30BaTEIbHON, OOIIECTBEHHO
MOJIC3HOM,  Yy4yeOHO-UCCIe0BATEIbCKOM, TBOPYECKOW UM JIPYTMX  BHUJIOB
JIEATECIILHOCTH.

JIP 25. CnocoOHBIM cTaBuUTh mepes COOOM Ielu TOJ BO3HHUKAIOIIWE
JKW3HEHHBIE 3aJlauH, MMOJ0HUpaTh CIOCOOBI PEIICHUs] U CPEACTBA PA3BUTHS, B TOM
YUCJIe YHCeNl C HCIOJIb30BaHHMEM IHHUGPOBBIX CPEJACTB; COJACUCTBYIONTUN
TIOIJICPYKAHUIO TIPECTIKA CBOSH Mpodeccuu 1 00pa30BaTEIHLHON OpTaHU3aIUH.



2. CTPYKTYPA Y COJIEPXKAHUE YUEBHOM JUCIUATTIINHEBI

2.1. O0bem y4eOHOM TUCIUIUIMHBI U BUJIBI y4eOHOM paboThl

Bun yueOHO# paOoThI Obem B
gacax

O6beM 00pa3zoBaTEIBHON MPOrpaMMBbl YH4EOHOM TUCIUTIIIMHBI 104
O6beM 00pa3oBaTEIBHON MPOTPAMMBI 92
B TOM YHCJIC:

TEOPETUYECKOE 00yUCHHE 54

MPaKTUYECKUE 3aHATHS, B TOM YUCJIE MPaKTHYeCcKasi MOJIr0TOBKa 38
Koncynbranuu 2
[IpomexyTouHas aTTeCTalus 10




2.2. Tematndeckuii miaH u coaepxkanue yueonou nucuuminasl EH.01. 9JIEMEHTBI BBICIIEN MATEMATUKU

Konapr
KOMIIETCHITUH,
HaunmenoBanue O0beMm B (opumposaruio
PA3IENOB 1 TeM Copep:xanue yueOHOro MaTepuaina u (popMbl OpraHu3ally JIEATEIbHOCTH 00yJaroIIUXCs qacax KOTOPBIX
CIIOCOOCTBYET
AIIEMEHT
IPOrpaMMBl

Tema 1. OcHOBBI Coneprkanue y4eOHOro Marepuania OK 1,
TEOPUHU KOMIUIEKCHBIX | 1. OmnpeneneHre KOMIJIEKCHOTO yucia. @opMbl 3alicy KOMIUIEKCHBIX YHCEIL. 4 OK 5
yuceln I"'eomeTpryeckoe n300paKeHNE KOMILIEKCHBIX YHCETL.

[TpakTHyeckue 3aHATUS:

1. Onepanuu HaJ KOMIUIEKCHBIMU YHCIIAMU 4
Tema 2. Teopus CopepxaHue yaeOHOro MaTrepuana OK 1,
MPEIEIOB 1.Yucnoseie nocienoarensHocTh. [Ipenen Gynkuuu. CBOHCTBA IpeeioB 4 OK 5

2. 3aMeyaTenbHbIe MPEIeIbl, PACKPHITHE HEONpeAeIeHHOCTEN

3. OTHOCTOPOHHNUE TIPEIENbI, KiIacCH(PHUKAINS TOYEK pa3phiBa

[TpakTHyeckue 3aHATUS: 9

1. Beruucnenue npenenoB GpyHKIuu
Tewma 3. Cogepkanne ydeOHOro MaTepuana OK 1,
Huddepenuuansioe | 1.0npeneneHue NpoU3BOIHON 4 OK 5
ucurcienne Qynkuun | 2, [IpousBoansie U qudHepeHraibl BEICIIUX MOPSIKOB
OZIHOM 3. Ilonnoe uccnenosanue Gynkun. [locrpoenue rpagukos
JICHCTBUTEIIBHOU ITpakTHueckue 3aHATHS:
nepeMeHHOMU 1.Boruricnenue npon3BoAHOM CII0XKHON (PYHKIIMH 4

2.IlpumeHeHue NPOU3BOIHOM K HCCIEA0BaHNIO (PyHKINN
Tema 4. Coneprkanne y4eOHOT0 MaTeprana OK 1,
WurerpaibHoe 1. Heomnpe/ieneHHBII 1 OMPE/ICICHHBIA HHTEIPAJI U €ro CBOMCTBA 5 OK'5
MCHHUCIICHHIC byHKIH 3 TecobeTBenHbIe NETErPAIEl © GECKOHEUHBIMHA NPE/eIaMu HHTErPUPOBAHUA
OnHOU . 3. Beruncnenue onpeneneHHbIX HHTErpaioB. [IpuMeHeHne onpeeneHHbIX HHTETPaioB
NEeNCTBUTENbHOM

ITpakTHyeckue 3aHATHS: 4




MepEMEHHOMN 1.IlpaBuiia Hax 0 JICHUSI TIEPBOOOPA3HBIX
2. Beruncnenne ornpeieIeHHbIX HHTETrpajioB. Beruucienue miomaziei miockux Guryp.
3.Beruncienue o0beMOB TEJ BpalllCHHUS.
Tema 5. Copneprxanue yueOHOTo MaTepuaa
TlubdepentuansHoe 1. IIpenen u HeNpepbIBHOCTH (DYHKIIMU HECKOJIBKUX IIEPEMEHHBIX OK 1
ncuncnenue Gpynkuun | 2. Hactaeie npoussoausie. npdepenuppyeMocTs GyHKUNN HECKOJIBKUX NIEPEMEHHBIX OK 5’
HECKOJIBKUX 3. Ilpou3BoHbBIE BBICIIUX MOPSAAKOB U AU (HepeHInalIbl BEICIINX HOPSIIKOB
JCHCTBUTEIBHBIX [IpakTrueckue 3aHATHS:
NCPEMCHHBIX Beinonnenne npuOIMKeHHbIX BEIYUCIEHHUH ¢ ToMolIbio auddepeHnuana.
Copneprxanue yueOHOro MaTepuaia
Tewma 6. 1. JIBoliHBIE HHTETPANIbI U UX CBOWCTBA
Wurerpanbroe 2. TIOBTOpHBIE HHTETPAJIbBI OK 1,
MCUHCIICHHC (yHKIH 3. IIpunosxeHue ABOWHBIX HHTETPaAJIOB OK 5
HECKOJIBKUX
eHCTBUTENbHBIX [TpakTueckue 3aHATHSA:
IepeMeHHBIX WNHTerpanbHOe UCUKCIEHHE, PELLIEHUS! HHTETPAJIOB, BHIYMCIEHUE UHTETPAJIOB
HHuTerpupoBaHue NOACTaHOBKOM U 10 4acTsAM. MeToabl HHTETpUpPOBaHUS.
Tewma 7. Teopust Coneprkanue y4eOHOro Marepuana OK 1,
pAAoOB 1. Onpenenenue uncnoBoro psiaa. CBONUCTBA psI0B OK'5
2. OyHKIMOHAJIbHBIE TIOCIEI0BATEIILHOCTH U PSIbI
3. UccnenoBanue cX0AUMOCTH PSIOB
[IpakTrueckue 3aHATHS:
Boruncnenue npeaenos ¢ MOMOIIBIO 3aMeUYaTeNIbHbBIX MPEIETIOB, PACKPHITHE
HEOIIpEeAEIEHHOCTEN
Tema 8. Coneprxanue yueOHOro MaTepuaa OK I,
OOBIKHOBCHHEIC 1. Obuee u yactHoe penieHue qupdepeHaTbHBIX ypaBHEHUI OK'5
AubdepeRmanbbe 5 Ty hdepeHnuaTbHbIC ypaBHEHHS 2-T0 TOpSIKa
ypaBHEHUS

3. Pemienne nuddepeHmanbHbIX ypaBHEHUN 2-T0 OpsIKa

IIpakTHueckue 3aHATHS:

Pemenune nugdepeHnnanbHbIX ypaBHEHUH




Tema 9. Matpuiibl u
ONpPEICTUTENH

Copneprkanue yueOHOTO MaTepraa

1. lMonsitue MaTpuiibt

2. JleficTBUs HaJl MaTpUIlAMHU

3. OnpeaenuTenb MaTPUIIbI

4. O6parHas maTpuua. Panr maTpuibl

OK I,
OK'5

HpaKTI/I‘ICCKI/Ie 3aHATHA:

Pemenue 3a1au mo muHEWHOM anredpe

Tema 10. Cucremsl
JIMHEHHBIX YPABHEHUN

Copepxanue yueOHOro MaTrepuana

1. OcHOBHbIE MTOHATUS CUCTEMBI JIMHEHHBIX YPABHEHUM

2. [IpaBuiio pemieHus Mpou3BOJIbLHON CHUCTEMBbI TUHEHHBIX YPaBHEHUN

3. Pemienue cucteMbl TMHEWHBIX YpaBHEHHH MeTo oM ['aycca

HpaKTI/I‘leCKI/Ie 3aHATHA:

Pewenne cucreMsl JIMHEMHBIX ypaBHEHHMI MeTOI0M ['aycca

Pemmenue cuctembl TMHEHHBIX ypaBHeHU MeTo oM Kpamepa

OK I,
OK'5

Tema 11. Bexktops! u
NENUCTBUS C HUMU

Coneprxkanue y4eOHOro Marepuana

1. Onpenenenue Bexkropa. Onepanuu Hajl BEKTOpaMU, UX CBOMCTBA

2. Beruncnenue CKaJIpHOIo, CMCHIAHHOT'O, BEKTOPHOI'O ITPOU3BCACHUA BEKTOPOB

3. IIpunosxeHus CKaJasipHOTO, CMEIIAHHOTO, BEKTOPHOT'O IIPOM3BEIEHUS BEKTOPOB

HpaKTI/I‘-ICCKI/Ie 3aHATHUA:

BrinosineHue neicTBuil HaJl BEKTOpaMu. Pemenue npocTelmmx 3a1a4 aHATUTHYECKOM
T€OMETPUH Ha TIIOCKOCTH.

OK 1,
OK 5

Tema 12.
AHanutHueckas
reoMeTpust Ha
IUIOCKOCTH

Coneprkanue y4eOHOro MaTepuana

1. YpaBHeHue npsmMoii Ha MIOCKOCTH

2. Yron Mexay npsiMbIMu. PaccTosiHue OT TOYKH 10 PSIMOU

3. JIuaun BTOPOT'O IMOPAJKaA Ha IIJIOCKOCTHU

4. YpaBHEHHE OKPYKHOCTH, JILIUIICA, TUIIEPOOIBbl M Mapabosbl Ha MIIOCKOCTH

HpaKTI/I‘-ICCKI/IG 3aHATUA:

Pemenue 3amay mo aHaTMTUYECKON TEOMETPUH

OK 1,
OK 5

HpOMe)KYTO‘-IHaSI aTrTeCcTanus
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Koncynpranus

Bcero:

104

J151s XxapaKTepUCTUKU YPOBHSI OCBOCHHSI y4eOHOT0 MaTepHalia UCIOIb3YIOTCS CIEAYIoIue 0003HAUCHHUS:

1. — 03HAKOMUTENBHBIN (y3HABAaHUE paHEE H3YYEHHBIX OOBEKTOB, CBOICTR);

2. — penpOAYKTUBHBIH (BBIIOJHEHUE IEATEIBHOCTH 110 00pa3ily, HHCTPYKIIUHU WU IO PYKOBOJICTBOM)

3. — MPOIYKTUBHBIN (TUTAHUPOBAHKUE U CAMOCTOSITEIILHOE BBITIOHEHUE JICATEIIBHOCTH, PEIICHNE TIPOOJIEMHBIX 3a71a4)
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3. YCJIOBUS PEAJIM3ALIM ITPOTPAMMBI YYEBFHOM
JIMCLIMITJIMHBI EH.01. JIEMEHTHI BHICIIEY MATEMATUKN

3.1. Ins peanuzany MporpaMMmbl Y4E€OHOM AMCHUIUIMHBI JOJKHBI OBITh
MPEAYCMOTPEHBI CIEYIONIUE CIIEIUaTbHbIE TTOMEIECHUS:

Kabuner «MaTeMaTH4eCcKUX AUCHMILIAHY», OCHAIIEHHBIN 000pyJ0BaHUEM U
TEXHUYECKUMU CPEICTBAMU OOyUEHHUS.

3.2. UndopmanronHoe obecriedeHre pean3aiuy TporpaMMel

Jlns  peanuzanyu  mporpaMMbl  OMOIUMOTEYHBIM (OHJ 00pa3oBaTeIbHON
OpraHW3alid JOHKCH UMETh MEYaTHBIE W/WIIN 3JIEKTPOHHBIE 00pa30oBaTeIbHBIC U
WHOOPMAITMOHHBIE  PECYpPChl, PEKOMEHIYEeMBIX IS  WCIOJIh30BaHUS B
00pa30BaTeNTHLHOM IIpOLIecce

3.2.1. IleyaTHbBIE U3TaHUS

1. B.IL. I'puropwes, FO.A. HdyOunckuii, T.H. CaGypoBa DneMeHTHI BbICIIEH
MaTeMaTuKH: y4eOHHK Jiisl cTyaeHToB yupexaenui CI1O/ B.I1. I'puropses,
FO.A. ly6ounckuii, T.H. CabypoBa. — 3-e¢ u3nm., crep. — M: M3naTenbckuii
neHTp «Axkanemus», 2020. — 400 c.

2. B.II I'puropwes, T.H. Cabypoa CO0OpHUK 3a/1au IO BBICIIEH MaTeMaTHKE:
yueb. mocobue mis cryaeHToB yupexaenuit CIIO/ B.I1. I'puropses, T.H.
CabypoBa.— 2-¢ u3j., crep. — M: M3marenbckuii neHTp «Akagemusi», 2018. —
160 c.

I[OHOJIHI/ITGJ'IBHBIC HNCTOYHHUKMH.

www.mathematics.ru
http//www/fero.ru/
http//festival.1september.ru/

W
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3. KOHTPOJIb 1 OLIEHKA PE3VJIbTATOB OCBOEHUS YUEBHOM
JIMCLIMITJIVH EH.01. 3JIEMEHTHI BEICIIEM MATEMATHKU

Pe3zynomamur 06yuenus

Kpumepuu oyenxu

Dopmbl U Memoobl
OYeHKU

Ilepeuensv snanuii,

0C6aUBAEMbIX 8 PAMKAX

OUCYUNTUHDL:

© OCHOBBI MaTeMaTUYECKOTO
aHajM3a, JUHEHHON anreOpsl
Y QHAJIUTUYECKON T€OMETPUU

e OcHoBBI THU(HepeHITNaTEHOTO
Y UHTETPaJIbHOTO UCUUCIICHUS

® OCHOBBI Teopuu
KOMILIEKCHBIX YHCEIL.

Ilepeuenv ymenuii,

0C8aUBAEMbIX 8 DAMKAX

OUCYUNTUHDL:

¢ BrinonHATh  omepanuu  HaJ
MaTpULIaMU u pemiaTth
CHCTEMBI JIMTHEWHBIX
ypaBHEHUH

ePemare 3amadn, UCHOJIB3Ys

YPaBHEHUs IPSMBIX U KPUBBIX

BTOPOTO nopsKa Ha
IUIOCKOCTH

e [IpumensTs METO/IbI
Qg depeHInaIbHOro u

WHTETPATHHOTO HCUUCIICHHS

ePemate auddepenunanbHble
ypaBHEHHUS

e [lonp30BaTbCs MTOHATHAMU
TEOPUH KOMIUIEKCHBIX YHCEeN

«OTINIHOY - TEOPETHYECKOE
coJiepKaHue Kypca OCBOCHO
MOJTHOCTBIO, 0€3 MpoOesioB, YMEHUS
c(OpMHPOBAHBI, BCE
MPEyCMOTPECHHBIC POTPaMMOi
y4yeOHbIe  3a/1aHUSl  BBITOJIHEHBI,
Ka4eCTBO MX BBIMIOJIHEHUSI OLICHEHO
BBICOKO.

«Xopomioy» - TEOPETHIECKOE
CoJiep)KaHue Kypca OCBOCHO
IMOJIHOCTBIO, 0e3 po0eJoB,

HEKOTOpbIe yMEHUs c(HOpMUPOBAHBI

HEJI0CTaTO4YHO, BCE
MIPEAYCMOTPEHHBIE IIPOrpamMmMou
yuyeOHble  3a/laHUsl  BBINOJHEHBI,
HEKOTOPBIE BH/IbI 3a/laHAN

BBINOJIHEHBI C OIINOKaMHU.

«Y 1OBIETBOPUTEIILHO» -
TEOPETUYECKOE COJIEpKaHUE Kypca
OCBOEHO YaCTUYHO, HO MpPOOEIbl HE
HOCSIT CYILECTBEHHOI'O XapakTepa,
HEOOXO/AMMBIE yMEHHUS pPadOTHI C

OCBOEHHBIM MaTepHaloM B
OCHOBHOM c(OpMHPOBaHBI,
OOJNBIIMHCTBO ~ NPEAYCMOTPEHHBIX

nmporpaMMoil  oOyudeHusi y4eOHBIX
3aJJaHUH BBIMOJIHEHO, HEKOTOPBIE U3
BBITMIOJIHEHHBIX 33aJJaHUl COAep)KaT
OLIMOKH.

«HeynoBneTBOpUTETBLHOY -
TEOPETUYECKOE COJEpKaHUE Kypca
HE OCBOEHO, HEOOXOJMMBIE YMEHUS
He C(hHOPMUPOBaHbI, BBINOJIHEHHBIE
y4ueOHbIE 3a7]aHusl COJIepKaT TpyoObIe
OIIHUOKH.

Texymuit 1 pyOeKHBIN

KOHTPOJIb B popme:
-YCTHOTO OTIpOCa;
-TeCTHPOBAHUS;
-IIPaKTHYECKUX
3aHATHI;
-CaMOCTOSITEeIIbHBIX
paboT mo Temam
JCIIUTUTHHBL.
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[Ipunoxenue

I[NEPEYEHb BOITPOCOB

AJI1 TIOATOTOBKHU K 3K3aMCHY 110 JUCHHUITJIMHE «DJEeMEHTHI BBICIIEH MaTeMaTHKH)»

s crienranbHoCcTH 09.02.07 MHopManioHHbIE CUCTEMBI M IPOTrPAaMMUPOBAHHE

Bown

~

10.

11.

12.

13.

14,

15.
16.

Onpenenenne KOMIJIEKCHOTO YUCIIA B alreOpanyecko popme, 1eHCTBUS
HaJl HUMH.

Tpuronomerpuyeckast opMa KOMILJIEKCHBIX YHCIIE.

[TokazaTenbHast popMa KOMIUIEKCHBIX YHUCEN, IEUCTBUS HAJl HUMU
OcHoBHble TIOHATHS. [lelicTBUS HaAJ MaTpUllaMd M HMX CBOKCTBA.
DneMeHTapHbIe MpeoOpa30BaHMs MATPHUIIBI.

OcHoBnble noHsTHSA. CBoiCTBa onpeaenuTeneil. OnpeaenuTenu 2-ro v 3-ro
NOPSIIKA, BBIYUCIICHUE ONIPEACIIUTEIICH.

MuHopsl U anredpanyeckre 10noJHeHus. Pa3noxenue onpeaeauTens mno
3JIeMEHTaM CTPOKHU WJIM CTOJOLA.

OGpatHas matpuiia. Panr matpuisl.

Onpenenenue Bexkropa. Onepanuy HaJl BEKTOPaMu, UX CBOMCTBA.
Koopaunater BekTopa. Moayns Bektopa. Pa3noxkenue BeKTopa 1o opram
KOOPJIMHATHBIX OCEH.

CkansipHO€E, BEKTOPHOE U CMELIAHHOE MPOU3BEICHUE BEKTOPOB U UX
CBONCTBA.

BrIpaxkeHue CKaasipHOro, BEKTOPHOTO ¥ CMELIAHHOTO IPOU3BEICHHUS
BEKTOPOB Y€pe3 KOOPIAUHATEHI.

[IpsiMast Ha TIJIOCKOCTH: YpaBHEHHUE C YTIOBBIM KOY(PPUIIMEHTOM, YpaBHEHUE
PSIMOM, IPOXOIALLEN YEPE3 IBE JAHHBIE TOUKH, ITApAMETPUUYECKUE
ypaBHEHUS, YDaBHEHHE B KAHOHHMYECKOU opme.

Kpussle 2-ro nopsijika, KAHOHUYECKHE YPABHEHUSI OKPY>KHOCTH, JUIHIICA,
runepOoibl, 1apadobl.

OcHoBHbIE TOHATHS. UnCIIOBbIE MHOXKECTBA. MHOXKECTBA AEHCTBUTEIIBHBIX
yuces. YnucmoBble TPOMEXYTKA. OKPECTHOCTH TOUKHU.

Yucnosble NOCIEN0BATENBHOCTH. MOHOTOHHBIE, OTPAHUYEHHBIE
nocJyenoBaTenbHOCTH. [Ipeaen mocnenoBaTeabHOCTH, CBOMCTBA Mpeaea.
[Ipenen pynkuuu. CroiicTBa npenena GpyHkuuu. OJHOCTOPOHHUE MPEIETIBI.
[Ipenen cymmbl, MPOU3BENCHUS U YACTHOTO JABYX (YHKIMA. 3aMedaTeIIbHbIS
IIPEIEIIBI.
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17.

18.

19.

20.

21.

22,

23.

24,

25,

26.

HenpepsiBable (hyHKIIMH, UX CBOMCTBA. HeMpephIBHOCTH 3JIEMEHTAPHBIX U
CIOXHBIX QyHKIMHI. Touku pa3pbiBa, UX KilacCUpUKAIIMS.

Onpenenenue npou3BoaHoN GyHKIMH. [Ipor3BOIHBIE OCHOBHBIX
aneMeHTapHbIX QyHKIui. Tabmuia nporu3BOIHbIX.
Huddepennmpyemocts hyukiuu. Juddepeniman pyuakiuu. [IpaBua
muddepeHpoBaHus: MPOU3BOAHAS CYMMBbI, IPOU3BEACHUS U YaCTHOTO.
Bo3spacranue u yObiBaHue QpyHKIUH, YCIOBUS BO3pacTaHUs U yObIBAHUS.
DKcTpeMyMbl QYHKITANA, HEOOXOIMMOE YCIOBHE CYIICCTBOBAHUS

sKcTpemyMma. HaxoxieHne 3KkCTpeEMyMOB € IIOMOLIBIO IIEPBOM IIPOU3BOJHOM.

Heonpenenenusiii uHTETpas, ero cBoicTBa. Tabimiza OCHOBHBIX
VMHTETPAJIOB.

MeTton HEMOCPEACTBEHHOTO UHTETPUPOBAHUA. METO MHTETPUPOBAHUSA 10
YacTsIM U METOJ HUHTETPUPOBAHUS MMOICTAHOBKOM.

[TonsiTue panrioHanbHbIX QyHKIMN. IHTErpupoBaHue palmoHaIbHBIX
GYHKIUH.

YHUBepcaibHasi TPUTOHOMETPUYECKAs M0ICTaHOBKA. Vcnionb30BaHue
TPUTOHOMETPUUECKHUX MPEOoOPa30OBAHUIM.

OmnpeneneHHblil HHTETpa, ero cBoiicTBa. OcHOBHas Gopmyiia
UHTETPAIBHOTO UCUUCIICHUS.

[Tnomaau miockux ¢uryp, o0beM Tena v MOBEPXHOCTU BpaICHUS.
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I[TEPEYEHB BOITPOCOB
JUTSL IOATOTOBKH K 9K3aMEHY IO TUCIUTUINHE « DJIEMEHTHI BBICIICH MAaTEMATHKN
s crienranbHoCcTH 09.02.07 MHOopManioHHbIE CUCTEMBI M IPOTrPAMMUPOBAHHE

-2 0 8 1 -5
1 -1 2 2 4
-1 2 3 1 3
1 -1 1 0 -2

Hana matpuna: A =

BOHpOCBI K 3a1a4¢€:

1. Yrto takoe maTpuna’?
2. Boluncaure panr MaTpuibI?
—3xq +4x, + x3 =17
Jlana cucTeMa ypaBHCHHIA: 2%1+ X, — %3 =0
—2x%; + 3%, + 5x3 =8

Bomnpocsr k 3anaue:

1. Onpenenure ABISETCA U CUCTEMA OJHOPOIHON?
2. Haiinure pemenne cucteMsl ¢ moMotsio popmyn Kpamepa?

Pemute cucteMy ypaBHeHnuid MetogioM ["ayCca. Yka3ate oO1iee 1 0JJHO 4aCTHOE
peuieHue:
X; — 2%y — X3+ 3%, =5
4% + X, + X3 + 2%, = 13
7X1 + 4%, + 3x3 + x4 = 21
2X; + 5%, + 3x3 —4x, = 3

Bomnpocsl k 3anaue:

1. Onpenenute ABISETCA U CUCTEMA OJHOPOIHON?
2. Haiinure pemnienre cucTeMbl ¢ TOMOIIBI0 MeToa [ aycca.
Janbl koopauHaThl Touek A,B,C B nekapToBoii cucteme koopauHar: A(2; -8; -

2),B(7; -7; -2), C(5; -3; 2)
Bomnpocsl k 3anaue:

1. Haitaute anvnbel BekTopoB AB HAC 1 yroy MeXa1y HUMH?
2. 3anuimmTe KOOPJAUHATHI 3TUX BEKTOPOB B CUCTEME OPT?

pl=2. pl=s

JlaHbl 1Ba BEKTOpa & M ¥ | 1uMHa KOTOPHIX paBHA COOTBETCTBEHHO,

— T
L@ b=
a YTOJI Me)I(I[y HHUMU COCTOBJIISAACT £ .
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Bomnpocsl k 3anaue:

1. Yrto Ttakoe BeKTOp?
2. Bpruncnute ckanspHOE MPOU3BEACHUE ITH BEKTOPOB?

Hanbel Touku Aj, Ay, Az, Ay ¢ koopauHaTamu A(1,2,0), Ax(-1,2,1), Az(-1,-1,-
1), A40,1,3).

Bomnpocsl k 3anaue:

1. Yro Takoe terpasap? [locTpoiite TETpasap Ha OCHOBE ITUX TOYEK?
2. Haiinute o6beM TeTpadapa’?

Jlanbl koopauHAThI BepiuH Tpeyronbauka ABC: A(-3; 3), B(9; -6), C(7; 8)
Bompock! k 3a1a4e:

1. 3anummure ypaBHeHusi ctopoH AB u AC u ux yrioBsie KOd(pPUIueHTs?
2. Haiinure JyIMHBI CTOPOH TPEYTOJIbHUKA?
JlaH »1urc, i1 KOTOPOTro PacCTOSTHUE MEXKTy KOHITaMU OOJIBIION U MaJioi OCH

paBHO 5, a cymMMa JUJIMH OJIyOCe! paBHa 7.
Bomnpocs! k 3anaye:

1. Kakwue kpuBbl€ ABJISIIOTCSI KPUBBIMU BTOPOTO MOPsIKA?
2. 3anuimmMTe KaHOHMYECKOE YpaBHEHHUE durca?

—3z+1.
Jana byHKIUS: /(@) zt -1’

Bomnpocs! k 3anaye:

1. SBnsercs nmu QyHKUMS HENPEPHIBHOM?
2. Haiinute obmacte onpenencHus QyHKIAn?

Jlaubl QyHKIMY:
y=3x"-7x*+2x*+7 y =sin(3-2x)
y =(2x+1)° y = 3tgx + 2
Bormpock! k 3agaue:

1. B yeM 3aknroyaeTcss GU3NUECKUI 1 TeOMETPUUECKUI CMBICIT
MPOU3BOJHON?
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2. BwraucnouTe mpou3BOIHBIE TaHHBIX (QYHKITAN?

e ™,
C )
z=1In(x? +3?)- a;r'ca'.‘g| — |
Jana QyHKus NS

Bomnpocsl k 3anaue:

1. B uem 3akmrovaetcs ¢puznueckuii cmbich auddepenimana GyHKIun?
2. BbraucauTe quddepeHuan JaHHoN GyHKITUH?
x’ +4

o

X

y=

Haiit mpoMexyTKu Bo3pacTaHus U yObIBaHUS HYyHKIIUU u ee

DKCTPEMYMBL.
Bomnpocsl k 3anaue:

1. Haiitu npoMexyTKH BO3pacTaHus U yObIBaHUS (QYHKIUU?
2. Haiiti sxcTpeMyMmbl GyHKITHH?

Xdx

Jlan nHTETpan Iﬁ
- X

BOHpOCBI K 3a1a4C:

1. Beruucnure unterpan?

2. Kak Ha3pIBaeTcs mpoleaypa HaxoKACHHsI UHTerpaja?
dx

Jlan uaterpan ¥ xt =22t -1

Bomnpocsl k 3anaue:

1. Beruucnure unrerpain’?
2. Kax Ha3pIBaeTCs mporeaypa HaXOKACHUS HHTErpaja?

o Isin Sxsin Txdx
JlaH HeonpeaeneHHbIN HHTErpall

Bomnpocs! k 3anaye:

1. Beruucinure unterpan?
2. Kax Ha3pIiBaeTCs mporeaypa HaXOXKACHUSI HHTerpasa?
Jlan unTErpa:

5

sin & da:
9—3cosz

wls
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Bomnpocsl k 3anaue:

1. Beruucnure uaterpan?
2. Kak Ha3zpIBaeTcs mpoleaypa HaxoKICHHsI UHTerpasa?
_ 2 _
Jlana Qurypa, orpaHndeHHas TuHmsME ¥ = & T2 ¥=0 x=-2 x=1
Bomnpocs! k 3a1aye:

1. B yeM 3akiro4aeTcsi TeOMETPUUECKUIN CMBICI ONPEICIEHHOTO HHTErpaia?
2. Bpruucaute miomnaab Noxy4eHHOU QUrypoi?
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