AHHOTAIUA

PABOYEW ITPOT'PAMMBI YYEBHOM JUCIUITIJIAHBI
MATEMATHKA

Pabouas mporpamma o6meoOpa3oBatenbHOM yueOHOM auctumvabl [1/1.01
Marematuka mno cnenuanbHoctd CIIO 23.02.01 Opranusanusi nepeBO30K H
ylnpaBjieHMe Ha TpaHcmopre (M0 BHIAaM) TpeIHa3HauYeHA [JIl U3Y4YCHUS
MaTeMaTuKu B TpodeccuoHaIbHBIX oOpa3zoBarenbHbix opranuzanusx CIIO,
peanu3yronmx o0pa3oBaTeIbHYI0 MPOrpaMMy CpeIHEro oOmiero ooOpa3oBaHUS B
npenenax OCBOEHHUS OCHOBHOM MpodecCHoHaIbHONW 00pa3oBaTeNbHON MpPOrpaMMbl
CIIO (OIIOIT CIIO) Ha 6a3e OCHOBHOTO OOIIEro 0Opa3OBaHMS MPU IMOJATOTOBKE
pabouux KaapoB.

[Iporpamma paszpabortana B cootBercTBHM ¢ TpeOoBanusmu OI'OC cpegnero
o01ero oOpa3oBaHus, MPEIBIBISIEMBIMU K CTPYKTYPE, COACPKAHUIO U pe3yIbTaTaM
OCBOCGHMSI  y4yeOHOM  AWCUMIUIMHBI, Ha  OcHOBe [IpuMepHOil  OCHOBHOM
0o0pa3oBaTENbHOM MPOrpaMMbl CpeAHEero oOmiero oOpa3oBaHUs, OJI00PEHHOM
pemieHneM (enepaibHOro  y4eOHO-METOAMYECKOTr0 OOBEIMHEHHS 10 O00IeMy
obpazoBanuto (mpotokoa ot 28.06.2016 Ne 2/16-3); Konnenuuer pa3BUTHS
MaTeMaTU4eCcKoro 00pa3oBaHusl.

ConepxaHue TporpaMmbl  AUCIUIUIMHBI  HANpaBIEHO HAa  JOCTHXKECHUE
cienyromen 1enu: olecredyeHue BO3MOKHOCTHU HCIIOJIb30BAaHUS MAaTeMaTHYECKHX
3HAHUW W YMEHUW B TIOBCEJIHEBHOM JKW3HU M BO3MOYKHOCTH YCIIEIIHOTO
MPOJIOJDKEHUST 00pa30BaHUs MO CHEIUAIBHOCTAM, HE CBA3aHHBIM C MPUKIATHBIM
HCIIOJIb30BaHWEM MaTeMaTuku. OCBOEHHE cOJepXkKaHusd IUCHUIUIMHBI MaTteMmaruka
HaIpaBJICHO HA JIOCTUKEHUE CIETYIONINX 3a1a4:

— chopmMupoBaTh MPEACTABICHUS 0 MAaTEMAaTHKE KaK YHUBEPCATHLHOM SI3bIKE HAYKU,
CpPEACTBE MOJCIUPOBAHUS SIBJICHUA M TMPOIECCOB, 00 HAEIX U METoJAax
MaTeMaTUKH;

—  pa3BUTh  JIOTUYECKOE  MBIIUICHHE, IPOCTPAHCTBEHHOE  BOOOpa)xeHue,
AITOPUTMUYECKYIO  KYJIBTYPY, KPUTHYHOCTh  MBIIUICHUST Ha  YPOBHE,
HEOOXoauMOM IS Oynaymied mnpodecCHoHaIbHON JEeITCIBPHOCTH, a TaKkKe
MOCJICAYIOIIETO 00yUCHHS;

— BOCIIUTATh CPEACTBAMU MATEMATHKU KYyJbTYpYy JHWYHOCTH, TOHMMAaHHE
3HAYMMOCTH MATEMaTUKHU ISl HayYHO-TEXHHUYECKOTO MpOrpecca, OTHOIICHUE K
MaTEeMaTUKe KaK K YacTH OOIIEYEIOBEYECKON KYJIbTYphl Yepe3 3HAKOMCTBO C
VUCTOPUEN pa3BUTHSI MATEMATUKH, 3BOJIFOLIMEN MAaTEMAaTUUECKUX UJIEH.

—  (IPEIOCTaBUTh KaXAOMY CTYACHTY BO3MOXHOCTh JIOCTMXKEHHSI YPOBHS
MaTeMaTUYECKUX 3HAHMM, HEOOXOIUMOIO IS JajdbHEWIlel YCIEeITHOW KU3HU B
00IIIECTBEY.

O6meobpazoBatenbHas yueOHas mucuurminaa [11.01 Marematuka sBisieTcs

y4eOHOM JUCHMIUIMHOW 00s3aTeNbHOM TpeAMeTHON oOnactu «Martematuka H
undopmatukay OI'OC cpeanero obmero obpazoBanusi. B yuedbnom mmane [ITIC3
yueOnas nuctmrmuinHa [1/].01 Marematrka BXOJUT B COCTaB MPOQMIBHBIX YyUEOHBIX



AUCLMIUTUH 0011e00pa30BaTebHOTO LUKJIA. YPOBEHb OCBOCHUS IUCIUIUIMHBI —
yTIyOJICHHBIH.

N3yuenune obmeoOpa3zoBatenbHOM yueOHOM mucumruimabl [1J1.01 MaremaTtuka
3aBepIlaeTcs MOABEACHUEM UTOTOB B (hopMe 3K3aMeHa B paMKax MPOMEKYTOUYHOM
arrectannu ctyaeHToB B npouecce ocsoeHust OIIOII CIIO ¢ nonyyeHuem cpeaHero
o01ero oOpa3oBaHusI.

[Ipy wu3ydyeHHMM MaTeMaTUKUM Ha YriayOJEHHOM YPOBHE MPEIbABISIOTCS
TpebOoBaHMs, COOTBETCTBYIOIIIHE HaIlpaBJICHUIO «MaTeMaTuKa TUTS
npo(ecCHOHANBHOM  NIeATEIBHOCTHY»; BMECTE C TEM BBINYCKHUK IOJyYaeT
BO3MOXXHOCTh U3yUUTh MaTEMAaTHKy Ha ropa3zo 6oJjiee BBICOKOM YPOBHE, YTO CO3AcT
byHIaMeHT A5 JaTbHEHIIero Cephe3HOro N3YUeHHsI MAaTEMaTUKU B BY3€.

N3ydyeHnne maTeMaTWKH Ha YIIIyOJEHHOM YpOBHE HAIlpaBJICHO OOecreueHHue
YCIEIIHOTO TPOAODKEHHS O00pa30BaHMS BBIMYCKHUKA 1O  CIEHUATBHOCTSIM,
CBSA3aHHBIM C TMPUKIATHBIM HCIOJIb30BAHUEM MAaTEMaTUKH, s oOecreyeHus
BO3MOXXKHOCTH  YCIIEIIHOTO MPOJOJDKEHHUsT O0pa30BaHUSA M0 CHELHMAIBHOCTSM,
CBSI3aHHBIM C OCYIIECTBIICHMEM HAYyYHOW M HCCIIEIOBATEIILCKOM NIESITEIbHOCTH B
00J1aCTH MaTEMaTUKU U CMEKHBIX HayK.

[Ipu wu3yyeHHn wmaTeMaTUKU OOJBIIOE BHUMAHHE YJNIENSAETCA PA3BUTHIO
KOMMYHUKATHUBHBIX YMEHHH ((hopmMynupoBaTh, apryMEHTUPOBATh M KPUTHUKOBATh),
(hOpMHUPOBAHHUIO OCHOB JIOTHYECKOTO MBIIUJICHUSI B YaCTH MPOBEPKU UCTUHHOCTHU U
JIO’KHOCTU YTBEPKACHUH, IOCTPOECHHS] MPUMEPOB M KOHTPIOPHUMEPOB, IEMNOUYEK
yTBEpXKIeHUM, (hOpMYJIUPOBKU OTPUIIAHUM, a TaKkKe HEOOXOJUMBIX M JOCTATOUHBIX
ycioBuit. TpebGoBanusi, chopmyiupoBaHHbie B pasnene «l'eomerpus», B Ooibliei
CTENEHU OTHOCSTCS K Pa3BUTHIO TPOCTPAHCTBEHHBIX MPEICTABICHUN U IpaduyecKux
METO/IOB, YeM K (pOpMaIbHOMY OMHUCAHUIO CTEPEOMETPUUECKUX (PAKTOB.

Conepxanue ydeOHou aucuuminbael I1JI.01 MartemaTuka HampaBlieHO Ha
pa3BUTHE YHUBEPCAIbHBIX YYEOHBIX JEHCTBUN, (POPMUPOBAHUE JIMYHOCTHBIX,
METalpeAMETHBIX H  TNpeAMeTHhIX pe3ynbraroB @DI'OC  cpemnero  ooOiero
oOpa3zoBanusi, a Takke cruenytonmux ob6mmx kommereHuud PIOC cpennero
npodeccruoHanbHOro  obpaszoBanus 23.02.01 OpraHu3anusi NepeBO30K M
yIpaBJeHUe HA TPaHcnopTe (M0 BUAAM):

OK 1. [TonuMarthp CyniHOCTh U COIMATIBHYIO 3HAYUMOCTh CBOEH OyayIei mpodeccun,
MPOSBJIATH K HEW YCTOMYMBBIA HHTEPEC.

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO JI€ATE€IbHOCTh, BBIOMPATh TUIIOBBIE METOJIbI U
CIOCOOBI BBIMOJHEHUSI MPOPECCUOHANIBHBIX 3a]a4, OLEHUBATh UX 3()PPEKTUBHOCTD U
KaueCTBO.

OK 3. IIpyauMars peuieHuss B CTaHAAPTHBIX U HECTAHAAPTHBIX CUTYalUSAX U HECTH
32 HUX OTBETCTBEHHOCTb.

OK 4. OcyiecTBiATh MOUCK M HMCHOJb30BaHUE HHPOpPMALUU, HEOOXOIAUMOW MJis
3¢ ()EKTUBHOTO BBIMOTHEHUS MPOPECCHOHANBHBIX 3a7a4, MNPoGeCcCHOHAIBHOTO U
JUYHOCTHOTO Pa3BUTHSL.

OK 5. Hcnonp3oBaTh WHGOPMAIIMOHHO-KOMMYHHUKAIITMOHHBIE TEXHOJOTUU B
PO eCCUOHATTLHOM IESITEIIbHOCTH.



OK 6. PaboraTe B KOJUIEKTHBE M KOMaHze, 3((HEeKTUBHO OOIIATHCS C KOJUJIEraMH,
PYKOBOJICTBOM, TIOTPEOUTEISIMH.

OK 7. Bpatb Ha ce0si OTBETCTBEHHOCTH 32 PadOTy UICHOB KOMaH bl (ITOTYMHEHHBIX),
pe3yJbTaT BBIOJIHEHUS 3aIaHHH.

OK 8. CamocTosaTenbHO ONpenesisTh 3aJa4d Mpo(ecCHOHATBFHOTO U JIMYHOCTHOTO
pa3BUTHS, 3aHUMAThCS CaMOOOpPa30BaHHEM, OCO3HAHHO IUIAHUPOBATH IOBBIIICHHE
KBaTM(DUKAIIUHN.

OK 9. OpuentupoBatbcs B YCIOBUSIX YacTOM CMEHBI TEXHOJOTHH B
npodheccHoHaNbHOMN e TEeTbHOCTH.
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1. HOACHUTEJBbHASA 3AIINCKA

PabGouass mporpamma oOmieoOpa3zoBarenbHOM yueOHOM aucturmivabl [1J1.01
Marematuka mno cnenuanbHoctd CIIO 23.02.01 Opranmsanusi nepeBO30K H
ylnpaBiieHMe Ha TpaHcmopre (M0 BHIAaM) TpeIHa3HauYeHA [JIl U3YYCHHS
MaTeMaTUKl B TpodeccuoHaIbHBIX oOpa3zoBarenbHbix opranuzanusx CIIO,
peanu3yronmx o0pa3oBaTeIbHYI0 MPOrpaMMy CpeIHEro oOmiero ooOpa3oBaHUs B
mpejesiax OCBOCHUS OCHOBHOW MpOG)eCCHOHANBHONW 00pa30BaTEeIbHONU MPOTrPaMMBI
CIIO (OIIOIT CIIO) Ha 6a3e OCHOBHOTO OOIIEro 0Opa3OBaHHS TPHU TMOATOTOBKE
pabounx Kaapos.

[Iporpamma paszpabotana B cootBercTBUH ¢ TpeboBanusmu OI'OC cpemgnero
o0111er0 00pa3oBaHus, MPEIBIBISIEMBIMU K CTPYKTYPE, COACPKAHUIO U pe3yIbTaTaMm
OCBOCGHMS  y4yeOHOM  AMCHMIUIMHBL, Ha  OcHOBe [IpuMepHOl  OCHOBHOU
o0pa3oBaTeNnbHON TPOrpaMMbl  CpedHEero oOmero o0pa3oBaHus, OJAOOPEHHOMN
pemieHneM  (QenepaibHOr0  y4eOHO-METOAMYECKOTO OOBEIUHEHUS 0 00IIeMy
obpazoBanuto (mporokona ot 28.06.2016 Ne 2/16-3); Konnenuuert pa3BUTHS
MaTeMaTU4YeCcKoro 00pa3oBaHusl.

ConepxaHue MporpaMmbl JUCHUMIUIMHBI — HAMpPAaBICHO HAa  JOCTUKEHUE
cienyromen 1enu: oOecreyeHue BO3MOXKHOCTH HCIOJIb30BaHUS MaTeMaTHUYECKUX
3HAHUW W YMEHUW B TIOBCEJIHEBHOM JKW3HM M BO3MOYKHOCTH YCIIEIIHOTO
MPOJOJIKEHNS 00pa30BaHUs MO CHEHHAIBHOCTSM, HE CBSI3aHHBIM C TMPUKJIIATHBIM
HCIIOJb30BaHMEM MaTeMaTuku. OCBOCHHME COJIepKaHUs IUCHUIUIMHBI MaTemaTuka
HaIpaBJICHO HA JIOCTUKEHUE CIEIYIONX 3a1a4:

— chopmMupoBaTh MPEACTABICHUS O MAaTEMATHKE KaK YHUBEPCAIHLHOM SI3bIKE HAYKU,
CpPEACTBE MOJCIUPOBAHUS SIBJICHUA M TMPOIECCOB, 00 HAEIX U METOJAax
MaTeMaTUKH;

—  pa3BUTh  JIOTMYECKOE  MBIIUICHHE, MPOCTPAHCTBEHHOE  BOOOpaKeHUE,
AITOPUTMHYECKYIO  KYJIbTYPY, KPUTHUYHOCTH  MBIIIJIEHUS Ha  YPOBHE,
HEOOXoauMOM IS Oynaymied mnpodecCHoHaIbHON JIEeITCIBPHOCTH, a TaKkKe
MOCJICAYIOIIETO 00yUCHHS;

— BOCIIUTATh CPEACTBAMU MATEMAaTHKW KYyJIbTYpy JIMYHOCTH, TOHUMAaHUE
3HAYMMOCTH MATEMaTUKHU JIsi HAyYHO-TEXHMUYECKOTO IMpOrpecca, OTHOIICHHE K
MaTEeMaTUKe KaK K YacTH OOIIEYEIOBEYECKON KYyJIbTYphl Yepe3 3HAKOMCTBO C
HWCTOPUEH Pa3BUTHS MATEMATUKH, BOJIIOLIMEN MATEMATUYECKUX UICH.

—  (IPEOCTaBUTh KaXIOMYy CTYACHTY BO3MOXHOCTh JIOCTHXKCHHUS YPOBHS
MaTeMaTUYECKUX 3HAHUM, HEOOXOIUMOro JJIsl JajdbHEUIIeH yCTEITHOW KU3HU B
o011ecTBe».

Oo6meoOpazoBatenbHas yueOHas muctmmimHa [1/[.01 Maremaruka sBisercs
y4eOHON JUCIUIIMHOW 00s3aTeNbHOW mpeaMeTHor obmactu  «Marematuka U
unpopmatukay OI'OC cpeanero odmero obpazoBanus. B yuebnom mmane IITIC3
yueOnas muctmrmuimHa [1/].01 Marematuka BXOIUT B COCTaB MPOQMIBHBIX yUEeOHBIX
JTUCITUIUIMH  00111€00pa30BaTEIbHOTO IIMKJIA. YPOBEHb OCBOCHUS JHUCIMIUIMHBI —
yIayOJIeHHBIN.



N3yuenune obmeodpazoBarenbHoi yaeOHoi aucnumumnbl [1/].01 Maremartnka
3aBepIlaeTcs MOABEACHUEM UTOrOB B (popMme 3K3amMeHa B paMKax MpPOMEKYyTOYHOU
arTectanuu cryaeHToB B npoiecce ocsoeHus OIIOII CIIO ¢ nmonydyeHuemM cpeaHero
o01ero oOpa3oBaHUsI.

[Ipy wu3ydyeHMM MaTeMaTUKUM Ha YriayOJEHHOM YPOBHE MPEIbSABISIOTCS
TpeboBaHus, COOTBETCTBYIOIIHE HaIpaBJICHUIO «MaTemMaTuka VTSI
npodeccoHanbHON  JESATEIBHOCTH»; BMECTE C€ TEM BBINIYCKHUK TOJy4daeT
BO3MOYKHOCTh U3YYHTh MAaTEMAaTUKy Ha Topa3zio 00jee BEBICOKOM YPOBHE, YTO CO3/1aCT
byHIaAMEHT 715 JATBHEHUIIIET0 Cephe3HOT0 N3yUYEHUS MATEMATHKHU B BY3€.

N3yuenne maTeMaTWKH Ha YriIyOJCHHOM YPOBHE HAaMpaBlIEHO OOCCIEUYCHHE
YCHEITHOTO TPOJOJDKEHUS O0Opa30BaHUS BBIMYCKHUKA TI0  CHEIHATBHOCTSIM,
CBS3aHHBIM C TPUKIATHBIM HCIOJIH30BAHUEM MAaTEMaTUKH, IS 0OecreueHus
BO3MOYKHOCTH YCTICIIHOTO TPOJODKCHHUS 00pa3oBaHHs IO CHEIUATBHOCTSIM,
CBSA3aHHBIM C OCYIIECTBJICHHEM HAy4YHOHM U MCCIEOBATEIbCKON NEATETbHOCTH B
00J1aCTH MaTEMaTUKU U CMEKHBIX HayK.

[Ipu wu3yyeHMn wmaTeMaTUKU OOJBIIOE BHUMAHHME YJNENSAETCA PAa3BUTHIO
KOMMYHUKATUBHBIX YMEHHU ((HopmMynupoBaTh, apryMEHTUPOBATh MU KPUTHUKOBATH),
(hOpMHUPOBAHHUIO OCHOB JIOTHYECKOTO MBIIIJICHUSI B YaCTH MPOBEPKU UCTUHHOCTH U
JIO’)KHOCTH YTBEPXKACHUH, IOCTPOCHUS MPUMEPOB U KOHTPIPUMEPOB, IIETOYEK
YTBEPKJICHUN, POPMYIUPOBKH OTPUIIAHUH, & TaKKEe HEOOXOAUMBIX U JIOCTATOYHBIX
ycioBuit. TpeGoBanusi, chopmyiupoBaHHbie B pasnene «l'eomerpus», B Ooibliei
CTEIICHU OTHOCSITCS K Pa3BUTUIO TTPOCTPAHCTBEHHBIX MPEICTABICHNN U TpadhUIecKux
METO/IOB, 4YeM K (DOpMaTbHOMY OTIMCAHUIO CTEPEOMETPUICCKUX (PaKTOB.

PexoMeHyeMoe KOJIMYeCTBO YaCOB HA OCBOEHHE NMPOrpaMMbl THCIHIJIMHBI:

MakcuMalbHas ydeOHas Harpy3ka cTyaeHTa — 416 yacoB, B TOM YHUCIIE:
oOs3aTebHas ayIuTOpHAs yueOHast Harpy3ka cryaeHTa — 30 4acos,
camocTosTeNbHas padota — 386 4acos;



2. TJAHUPYEMBIE PE3YJbTATHI OCBOEHUSI YUYEBHOI
TV CHUILIAHBI

Conepxanue ydeOHor aucuurmimael I1JI.01 MarTemaTuka HampaBieHO Ha
pa3BUTHE YHUBEPCAIbHBIX YYEOHBIX JEHCTBHM, (HOPMHPOBAHUE JIMUYHOCTHBIX,
METanpeIMETHBIX U  HpeAMETHBIX pe3yiabratoB @DI'OC  cpemnero  oOiero
oOpa3oBaHus, a Takxke ciaeaymux obumx komrereHuii PI'OC cpennero
npodeccuonanmbHoro  obOpaszoBanus  23.02.01 OpranHu3anusi nepeBO30K M
ylnpaBJjeHHe Ha TpaHcnopTe (110 BUAAM):

OK 1. IlonuMaTs CyIIHOCTb U COLMAIBHYIO 3HAUMMOCTh CBOEH OyayIeit npodeccun,
IIPOSIBIIATH K HEW YCTOMYMBBIN HHTEPEC.

OK 2. OpranuzoBbIBaTh COOCTBEHHYIO €ATEIBHOCThH, BHIOUPATh THUIIOBBIE METOMBI U
CIOCOOBI BBIMOJHEHUSI MPOPECCUOHANIBHBIX 3aJ1a4, OLEHUBATh UX d()PEKTUBHOCTD U
Ka4eCTBO.

OK 3. [IpunuMatp pernieHusi B CTaHIAPTHBIX U HECTAHIAAPTHBIX CUTYallUSIX U HECTU
32 HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBasTh MOUCK M HCIOJIb30BaHHWE HH(POpPMAIMH, HEOOXOIUMON st
3¢ (HEKTUBHOTO BBINOJHEHUS NPO(PECCHOHAIBHBIX 3a7ad, NPOo(EeCcCHOHATBLHOTO U
JMYHOCTHOTO PA3BUTHSL.

OK 5. Hcnonb3oBaTh UH(MOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTUU B
po¢heCCUOHATIBHON JIEATEIIbHOCTH.

OK 6. PaboraTp B KOJUIEKTHBE W KOMaHze, 3(PPEKTUBHO OOIIATHCS C KOJUIETaMH,
PYKOBOJICTBOM, TOTPEOUTENSIMHU.

OK 7. bpatb Ha ce0st OTBETCTBEHHOCTH 32 pabOTy WICHOB KOMaH/ bl (TIOTYMHEHHBIX),
pe3yNbTaT BHINOJHEHUS 3a/IaHUN.

OK 8. CamocTosTeNbHO ONpeAeNsITh 3aadyu MPOoGEeCcCHOHATBHOTO M JTUYHOCTHOTO
pa3BUTHUS, 3aHUMATbCA CaMOOOPA30BaHMEM, OCO3HAHHO IJIAHMPOBATh IOBBIIICHHE
KBaJTU(DUKAIIUHN.

OK 9. OpueHTupoBaTbCsi B  YCIOBHSIX 4YaCTOM CMEHBI TEXHOJIOTMH B
poeCCUOHATILHOM IESITEIIbHOCTH.



Pe3yabTaThbl 0CBOCHUSA YU4eOHOM IMCIIUTIIMHBI
B coorBeTrcTBHH ¢ PI'OC COO

OO01mue
KOMIIeTeHIIUH
PI'OC CIIO / Tembl 3anaTHA

JInyHOCTHBIE:

— copMHpPOBAaHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOIECTBEHHOU
MPAaKTUKX, OCHOBAHHOTO HAa  JHAJIOre KYJIbTYp, a TakKkKe
pasnuyHbIX (opM OOIIECTBEHHOTO CO3HAHMS, OCO3HAHHE
CBOET0 MECTa B MOJIMKYJIBTYPHOM MUPE;

— c(OPMHPOBAHHOCTH OCHOB CaMOpPa3BUTHS u
CaMOBOCITUTaHUSI B COOTBETCTBUH C
0011eY€eI0BEYECKUMU LIEHHOCTSMU u ujeanamMu

Ipa)KAaHCKOTO OOIIECTBA;

— TOTOBHOCTH UM  CIIOCOOHOCTH K  CaMOCTOSTEIHHOM,
TBOPYECKOI U OTBETCTBEHHOM J€ATEIbHOCTH;

— TOJIPAHTHOE CO3HAHHWE U TOBEICHHE B MOJUKYIbTYPHOM
MHUpE, TOTOBHOCTh M CIIOCOOHOCTH BECTH JHAJIOT C IPYTHMH
JIOAbMH, AOO0CTHUIaThb B HEM B3aMMOIIOHMMAaHUsA, HaXOJIUTb
oO11ye eIy U COTPYAHUYATH IS UX JOCTUKCHHUS,

— HaBBIKM COTPYAHHYECTBA CO CBCPCTHUKAMH, JCTbMHU
MJIQJIIIETO  BO3pacTa, B3pOCIABIMU B  00pa3oBaTEIbHOM,
00111eCTBEHHO MOJIE3HOM, y4eOHO-HCCIIeIOBATEIILCKOH,
MPOEKTHOM U IPYTUX BUIAX ACSITEIbHOCTH;

— FOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUIO, B TOM YHCIIC
caMo00pa3oBaHWI0, HAa  MPOTSDKEHUHM  BCEM  HKHU3HH;
CO3HATEIILHOC OTHOIICHHE K HEMPEpPHIBHOMY OOpPa30BaHUIO
KaKk  YCJIOBHUIO yCIemHo  mpodeccuoHalbHON U
OOIIECTBEHHON JIEITCILHOCTH;

OK 01

OK 05, OK 06

OK 01, OK 09
OK 08

OK 08

OK 08

MeTanpeamMeTHbIe:

— YMEHHUE CaMOCTOSITEILHO ONPENEIATh HEIN ACSITEIbHOCTA U
COCTaBJIATH IIJIAHBbI JACATCIIbHOCTH, CaAMOCTOATCIBHO
OCYILIECTBIAT, KOHTPOJIUPOBATH u KOPPEKTUPOBAThH

JeSITeNIbHOCTh; UCIOJIb30BaTh BCE BO3MOXHBIE PECYPCHI JUIsS
JOCTHKEHUS] TIOCTaBJICHHBIX LeJiell M peanu3alid IJIaHOB
JeSITeNIbHOCTH; BbIOUpATh yCIIEUIHbIE CTPATETUN B PA3IUYHBIX
CUTYaIUsX;

— yMEHHE NPOAYKTHBHO OOIIATHCS M B3aUMOJIEHCTBOBATh B
IIPOLIECCE COBMECTHOM JEATENBHOCTH, YYUTBIBATH IO3UILIMH
JPYTUX YYaCTHUKOB JESITENbHOCTH, 3((EKTUBHO pa3pelaTh
KOH(JIUKTBI;

—  BIAJCHME  HaBbIKAMHU  [I03HABATEJIbHOW,  ydeOHO-
MCCJIEIOBATEIBCKON M IPOEKTHOM NEATEIbHOCTH, HABBIKAMU
paspenieHus 1poOsieM; CHOCOOHOCTb M TOTOBHOCTh K
CaMOCTOSITEJIbBHOMY IIOMCKY METOJIOB PEIIECHUS PAKTUYECKUX
3a/1a4, MPUMEHEHHIO Pa3IMYHbIX METO/I0B TIO3HAHMUS,

— TOTOBHOCTh M  CHOCOOHOCTH K  CAaMOCTOSITEIIbHOU
MH(OPMAILIMOHHO - TIO3HABATEIbHON JAESITEIbHOCTH, BIIaJICHHUE
HaBBIKAMU TIOJIy4YeHHs] ~ HEOOXOJMMOH WHpOpMalLuu u3
cloBapel pa3HBIX THUIIOB, YMEHHE OpPUEHTHUPOBATHCS B
pa3IMYHBIX ~ MCTOYHMKAX  HMHGOpMAIMM,  KPUTHUECKH
OLICHMBATh U UHTEPIPETUPOBATH MH(OPMAIUIO, TTOTYyYaEMYIO
U3 pa3IMYHbIX UCTOYHUKOB;

OK 02, OK 03

OK 09

OK 02, OK 04

OK 09

OK 05
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— BJIAJICHUE A3BIKOBBIMU CPEACTBAMM: YMEHHUE SICHO, JIOTUYHO
M TOYHO H3JIaraTb CBOK TOYKY 3PEHHs, MCIIOIb30BaTh
aJICKBaTHBIC SA3BIKOBBIE CPENICTBA;

— BJIaJICHUE HAaBBHIKAMHU I[IO3HABATENBbHON peduexcun Kak
OCO3HAaHHSA COBEPLIAEMBIX JCHCTBUM UM  MBICIUTEIbHBIX
IPOLIECCOB, HUX PE3yJIbTaTOB U OCHOBAHUMU, TPAHUIl CBOETO
3HAHUS U HE3HAHUs, HOBBIX II03HABATEIJIbHBIX 3a/1a4 U CPE/ICTB
JUISL UX TOCTHO>KEHUS.

OK 02, OK 04

IIpenmeTtHbIe:

— c(hopMHpOBaHHOCTH MPEACTABICHUH O MaTeMaTHKE Kak
4acTU MHPOBOM KyIbTypbl M  MecTa MaTeMaTHKd B
COBPEMEHHON  IMBWIM3AIMK, O CHOCcO0ax OIMUCAaHMUS Ha
MaTeMaTUYECKOM SI3bIKE SIBJICHUN PealbHOTO MHPA;

Pasnen 1.

Beenenue. UwucinoBele 1 OyKBEHHBIC
BBIPaKCHHUSI.
Pazgen 2.
JOTapuQMBbl.
Paznen 6. OCHOBBI TPUTOHOMETPHUH.
Paznen 13. YpaBHeHUS U
HEPaBEHCTBA.

Pasgen 10. Havama maTremMaTH4ecKoro
aHamu3a.

Pasznenl1.00beMBl TEN U IIOMIAAU UX
TTOBEPXHOCTEM.

Kopuu, crenenn wu

— CcOpPMUPOBAHHOCTh MPEICTABICHHA O MAaTEeMaTHYCCKHX
MNOHATUSX KaK O BaXHEHIIMX MaTeMaTUYECKUX MOJIEIX,
MO3BOJISIIOIIMX OMUCHIBATh U M3y4yaTh pa3HbIE MPOIECCHl U
SBIICHUS; TIOHMMaHHE BO3MOXKHOCTH AaKCHOMATHYECKOTO
MOCTPOEHUS MaTeMaTUYECKHX TEOPUil;, BIJIAJICHUE METOIaMU
JOKA3aTeNbCTB U aJTOPUTMOB  pEIICHHS, YMEHUE UX
MPUMEHSTH, TPOBOJUTH JOKA3aTEIbHBIE PACCYKICHHUS B XOJIE

penieHus 3a/1a4; BIQJICHUE CTaHAApTHBIMU MpHUEMaMU
pelieHus: parMoHaAIbHBIX U UppaIMOHATBHBIX,
MOKa3aTeNbHbIX, CTENIEHHBIX, TPUTOHOMETPUYECKUX
YpaBHEHUW © HEPABEHCTB, HX CHCTEM; WCIIOIh30BAHNE

TFOTOBBIX  KOMIIBIOTEPHBIX IIpOrpamMM, B TOM 4YHUCIE I
IIOMCKA MYTU PEUICHUS U WJUIFOCTPALMM PEIICHUs YPaBHEHHUU
U HEPAaBEHCTB, WX CHUCTEM; WCIIOJIb30BAHUE T'OTOBBIX
KOMITBIOTEPHBIX IPOTPaMM, B TOM YHUCJE JUIs IOUCKA ITyTH

Paznen 1.

Beenenue. UmucnoBsie u OyKBEHHbBIE
BBIPKEHMUS.

Paznen 2. KopHu, crenenun u
aorapu@msl.

Paznen 6. OCHOBBI TPUTOHOMETPHUH.
Paznen 13. VYpaBHeHU U
HEpaBEHCTBA.

Paszgen 10. Havama maTemMaTH4eCKOro
aHajan3a.

Pazgenl1.00beMBI TEN U ILIOMIATA UX
IIOBEPXHOCTEN.

pelIeHUss W MIUIIOCTPAlMM  pPELICHUs  ypaBHEHUH W

HEPaBEHCTB;

— copMupOBaHHOCTh  MpejcTaBieHU 00 ocHOBHBIX | Pazmen 3. [lpsiMble M MJIOCKOCTH B
MOHATUSAX, UACIX U METOAAaX MaTeMaTU4ECKOr0 aHaIN3a; | IPOCTPAHCTBE.

BJIAJICHNE OCHOBHBIMM  MOHATHAMU O Iulockux W | Pazmen 5. KoopamHaTel M BEKTOpHI.
IIPOCTPAHCTBEHHBIX reoMerpuueckux ¢urypax, ux | Pazmen 7. dyHkuuu, ux cBoiicTBa U
OCHOBHBIX  CBOMCTBAx; c(OPMHUPOBAHHOCT ~ YMEHHS | TpaduKH.

pacro3HaBaTh Ha 4YepTekax, MOAENISIX W B peanbHOM mupe | Paznen 8. MHOrOrpaHHMKH.
reomMeTpuueckue  (GuUrypbl;  OpuMeHeHHe — u3ydeHHBIX | Paznen 9. Tena Bpamienus.

CBOMCTB TeoMeTpuieckux ¢uryp u dopmyn i pemerus | Pazmen 11.00bemMbl Ten U TUIOMATN UX
FEOMETPUYECKUX  3aJa4 M 3aJa4 ¢  IPAKTUYECKUM | [IOBEPXHOCTEM.

COJIEpKaHUEM;

- C(I)OpMI/IpOBaHHOCTL HpeI[CTaBHCHI/Iﬁ 0 mpomeccax u
ABJICHUAX, HWMCHOIIUX BGpOHTHOCTHBIﬁ XapakTep, 0

Paznien 4. DneMeHTbl KOMOMHATOPHUKH.
Pazgen 12. DnemeHThl  TeOpuuU
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CTaTHUCTUYECKUX 3aKOHOMEPHOCTAX B pealbHOM MHpeE, 00
OCHOBHBIX MOHSTHUSX 3JEMEHTAPHOU TEOPUHU BEPOSITHOCTEH;

YMEHHH HaXOJUTh u OLICHUBATh BEPOATHOCTH
HACTYIUIEHMsI ~ COOBITMM B INPOCTEHIIMX NPAKTUYECKUX
CUTyallUsIX © OCHOBHBIE XapaKTEPUCTUKU CIIy4aiHbIX

BCJIIMYHH, BJIaJCHUC HaBbIKaMHM HCIIOJIb30BaHUA TI'OTOBBIX

BEPOATHOCTEH M  MaTeMaTU4YECKOU

CTaTUCTHUKH.

KOMIBIOTEPHBIX [IPOTrpaMM IPHU PEIIEHUU 3a1a4.
TpeOoBaHus K pe3yJjabTaTaM
VYryOneHHbIH YPOBEHB
«CHUCTEMHO-TECOPETUYECKHUE PE3YIIbTAThI»
Pasznen I1. BbInyCKHUK HAYYHTCS IV. BbIyCKHUK MOJYYHT
BO3MOKHOCTh HAYYHTHCH
Onementbl | —  CBOOOJHO  OMEPUPOBATH  TOHATHAMH: | — OnepupoBarb MOHATUEM
TEOpUHU KOHEYHOE MHOXECTBO, MHOXECTBO, JJIEMEHT | ONPEAECIEHUs, OCHOBHBIMH BHJIAMU
MHOXECTB | MHOXECTBAa,  IIOAMHOXECTBO,  IEPECEUYEHHUE, | OIPEACIICHUH, OCHOBHBIMU BUIAMHU
u 00bEIMHEHNE U PAa3HOCTh MHOXECTB, YHCJIIOBBIE | TEOPEM;
MaTeMaTH4 | MHOXKECTBA HA KOOPJMHATHON NPAMOM, OTPE3OK, | —  MOHMMATh CyTh  KOCBEHHOI'O
€CKOH VHTEpBaJ, [OJYUHTEpPBAJI, IIPOMEXKYTOK C | JOKa3aTeIbCTBA;
JIOTHKH BBIKOJIOTOM TOYKOI, rpapuuecKoe | — omepupoBaTh MOHATHAMH CUETHOTO
MNpeaACTaBJICHUEC MHOXCCTB Ha KOOPAWHATHOU | gy HECUETHOI'O MHOKECTBA;
IJIOCKOCTH, — NPUMEHATh METOJI MAaTEMaTUYECKOMN
— 3a/laBaTb MHOKCECTBA IICPCUHHUCIICHUEM U WHIYKIUU TUIS IIPOBENCHUA
XapaKTEPUCTHYECKUM CBOMCTBOM; PaCCyXIECHUM U JOKAa3aTelIbCTB U IIPU
— OIEpPUpOBATh IOHATUAMM: YTBEPXKICHHE, | PELICHUU 3ajad.
OTPULAHUE YTBEPIKIECHUS, HCTUHHLIE U JIOXKHBIE | B MOBCEAHEBHOM JKM3HH W IIPH
YTBEPXKJIEHHs, NPUYMHA, CJIECICTBUE, YACTHBIM | H3yYCHHUHU JPYTUX IPEIMETOB:
CJIy‘-Iaf/'I O6IIICFO YTBCPKACHUA, KOHTPIIPHUMEDP, - HUCIIOJIB30BAaThH TEOPETUKO-
—  TPOBEPATH  NPUHAMIEKHOCTb  DJIEMEHTA | MHOKECTBEHHBIN A3BIK U S3BIK JIOTHKH
MHOKECTBY; HAXOAUTh TIEPECEYEHUE U | I ONMMCAHUS PEaJbHbIX MPOLECCOB U
00beIMHEHHEe MHOXKECTB, B TOM  YHCIIE | SIBJICHUH, MPU PEIICHUU 33]1a4 JIPYTUX
MPEJCTAaBICHHBIX TIpaUueckdu Ha YHCIOBOW | yUeOHBIX IPEIMETOB.
IIPSIMOM M HAa KOOPJAMHATHOM INTIOCKOCTH;
— MPOBOJUTH JOKA3aTEIbHbIC PACCYKICHUS IS
000CHOBaHUS UCTUHHOCTHU YTBEPKICHUH.
B noBcenHeBHOM KM3HM W TNpPH H3Y4YCHHH
JIpPYTUX MPEIMETOB:
— HCNOJB30BaTh YHUCJIOBBIE MHOYKECTBA Ha
KOOPJAMHATHOM NIPSAMOM M Ha KOOPAMHATHOU
TJIOCKOCTH JJISl OMHMCAHUs PEATbHBIX MPOLECCOB
U SIBJICHHI;
— MPOBOJUTH JOKA3aTEIbHBIE PACCYXKICHHS B
CUTyalHsIX MOBCEAHEBHOW KU3HU, TPU PEIICHUH
3a71a4 U3 JIPYTrUx MpeIMeETOB.
Yucna u | — CBoOOIHO  ONEpUPOBaTH  MOHATUSAMU: | — CBOOOJIHO OMEPHPOBATH YNCIOBBIMH
BBIPKCHUS | HATypAJIbHOE YHMCJIO, MHOXECTBO HATypaJbHBIX | MHOXECTBAMU MPU PEUICHHUH 3a]1ay4;
YHCENl, LEJI0E YHMCIIO, MHOKECTBO LEIBIX YUCEN, | — TMOHMMATh MPUYUHBI ¥ OCHOBHBIE
OOBIKHOBEHHasl  JpoOb, JecsATH4YHas JpoOb, | uaen pacuIpeHust YHCIIOBBIX
CMEIIAHHOE  YMCJIO, PALUOHAIBHOE  YHUCIO, | MHOXKECTB;
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MHOX€ECTBO palnMoHaIbHBIX qucel,
UPPALMOHATIBHOE YHCIO, KOPEHb CTENEHU N,

HeﬁCTBHTCHBHOG YqHucCiJio, MHOXECTBO
JEeHCTBUTEIIBHBIX YHuCCII, reoMeTpruICCKas
HHTEpIIpCTaAlA HaTypaJIbHbIX, LOEIIbIX,

palMOHAIBHBIX, IEUCTBUTEIIBHBIX YHCEIT;

— TIOHUMaTh M OOBSACHATH PA3HUIY MEKIY
MMO3UIMOHHON M HENO3WIMOHHOM CHCTEMaMH
3aIlUCH YHCET,;

— MEPEBOJUTH YHCIIA U3 OAHOW CHCTEMBI 3aIHCH
(cucTeMbl CUMCIIEHUS) B IPYTYIO;

— JI0Ka3blBaTh W HKCIIOJB30BAaTh MPHU3HAKH
JNETUMOCTH CYMMBI W TIPOU3BEICHUS TIPH
BBITIOJIHCHUH BBIYMCIICHUHN U PEILICHUHU 3a/1a4;

— BBINOJHATH OKPYIJICHUE PAIMOHAIBHBIX H
UPPALMOHATBHBIX YHCEN C 33JJaHHON TOYHOCTHIO;
— CpaBHUBATH JICHCTBUTEIBHBIC YHCIIA PA3HBIMH
crocobamus;

— YHOOpSJ0YMBATh YHCIA, 3alMCAHHBICE B BHUJEC
OOBIKHOBEHHOM W JECATUYHOW ApOOM, 4YHCIa,
3aICaHHbIC c HCTIOJIb30BAHUEM
apu(METUYECKOTO0 KBAJIPATHOTO KOPHS, KOPHEH
CTEIEeHH 0OJIbIIE 2;

— Haxoauth HOJI 1 HOK pasnbiMu criocobamu u
HCITOJIB30BaTh UX MPH PEIICHUH 3a]1a4;

— BBINOJHATh BBIYUCICHHUS U MPEOOPa30OBAHHS
BBIPOKCHHM, COAEpXKaIMX JACHCTBUTEIbHBIC
yuciaa, B TOM YHCIE€ KOPHH HATypaJbHBIX
CTEIIEHEMH;

— BBINOJIHATH CTaHJAPTHBIE TOXJICCTBEHHBIC
npeoOpazoBaHus TPUTOHOMETPHUUECKHUX,
norapupMHUECKUX, CTCICHHBIX,
WPPALMOHATEHBIX BBIPAKCHUI.

B mnoBcenHEeBHOW JKM3HM M MNpU H3YYECHUU
JIPYTUX MPEIMETOB:

— BBIIOJHATE U OOBSICHATH  CpaBHEHHE
pe3yapTaTOB  BBIYMCICHMM IpU  pEUICHUH
INPAKTUYECKUX  3aJad, B  TOM  4YHCIE
OpUOJIMKEHHBIX ~ BBIYMCIEHUH,  UCHONb3YA
pa3Hble cr1ocoObl CPaBHEHMI;

—  3aluChIBaTh,  CpPaBHUBATb,  OKPYIJIATH
YUCJIOBBIC AAaHHBIC  PCaJIbHBIX BEJINYNH C

HCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MCPCHUS
— COCTaBJIATh U OLCHUBATH pa3HbIMU crocodamu

— BJaJeTh OCHOBHBIMU TMOHATHUAMU
TEOpUU JENUMOCTH TIPU PEHICHUH
CTaHJApPTHBIX 3a]1a4,

— UMeTh 0a30BbIe MPEJCTABICHUS O
MHOECTBE KOMILJIEKCHBIX YHCEIT;

- CBOOOIHO BBITIOJHSATh
TOXK]IECTBEHHBIE npeoOpa3oBaHus
TPUTOHOMETPUYCCKHUX,
JorapupMUUECKUX, CTETIEHHBIX
BBIPAKCHMUI;

— Biaxetb  dopmynoi  OmHOMaA
HrroTona;

— INPUMEHATH IPU PELICHUM 3a7ad
TEOpEMy O JTMHEWHOM IPEICTaBICHUN
HO/J;

— IPUMEHATH IPU PELICHUM 3a7ad
Kuraiickyio Teopemy 00 ocTaTkax;

— IPUMEHATH IpPU PELICHUM 3a7ad
Mainyto teopemy Pepma;

— YMETb BBINOJHATH 3aIUCh YHCIa B
MO3ULMOHHOM CUCTEME CUNCIICHUS],

— MPUMEHATHh IpPU PELICHUH 3ahad
TEOPETUKO-UHCIIOBbIE GyHKIMH:
YUCIIO M CyMMa JienuTenet, pyHKIuo
Ditnepa;

— IPUMEHATH IpPU PELIECHUM 3a7ad
LEMHBIE TPOoOH;

— IPUMEHTH IPU PELIECHUM 3a7ad
MHOTOYJIEHBI C JEHCTBUTEIBHBIMU U
LENBIMU KO3 PUIIEHTaMU;

— BJIAJIETh NOHATUAMHU NPUBOAUMBIN U
HENPUBOIUMBIN MHOTOUJIEH u
IIPUMEHSTH UX MPU PELICHUH 3a/1a4;

— MPUMEHATh IpU pPELICHUH 3a7ad
OCHOBHYIO TEOpEMY anreopsl;

— MNPUMEHATh INpPU PELIEHUH 3a7ad
npocteire (QyHKIUN KOMIUIEKCHOU
IIEPEMEHHON Kak T'€OMETpPUUYECKHE
npeoOpa3oBaHuUs.

YHCIIOBEIE BBIpaKCHUS npu perieHuu
MpaKkTUYECKUX 3a7a4 M 3ajJady U3 JAPYyrux
y4eOHBIX IPEIMETOB.
VYpaBHeHHs | — CBo0ogHO ONepUpPOBaTh MOHSATUSMU: | — CBOOOJHO OMpenensITh THUI U
5 ypaBHEHUE, HEPaBEHCTBO, PaBHOCHUJIbHBIC | BEIOMpATH METOJ perieHus
HEPAaBCHCTB | ypaBHEHHUS W  HEPAaBEHCTBA,  YpaBHEHHE, | MOKa3aTeNbHBIX W JorapupMuuecKux
a SIBJISTFOIIEECS]  CIICICTBHEM JPYror0 YpPaBHEHWs, | yDaBHEHHI H HEPABEHCTB,
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YpaBHEHHUS, pABHOCUJIbHBIE Ha MHOXECTBE,
pPaBHOCUIIBHBIC TTPEOOpPa30BaHUsl ypaBHEHUM;
— pewarb pa3Hble BHUABl YpaBHEHUU W
HEPAaBEHCTB U WX CHUCTEM, B TOM YHCIE
HEKOTOpbIe ypaBHeHUs1 3-i1 u 4-ii cremneHew,
JIpOOHO-pallMOHABHBIE U UPPALMOHAIILHBIE;

- OBJIAJIETh OCHOBHBIMU THUIIAMU
[IOKa3aTeNIbHBIX, J0rapu(pMHUUECKUX,
UPPALMOHAIBHBIX, CTCICHHBIX YPaBHEHUU H

HEpaBEHCTB U CTaHJIAPTHBIMH METOAAMHU HX
pElIeHU ¥ NPUMEHATh UX IPU PEILICHUU 3ajay;
— IpuUMeHATh TeopeMy be3dy Kk peleHuro
YpaBHEHMI; — NpUMEHATh TeopeMmy Buera s
pelIeHUs] HEKOTOPBIX YPaBHEHUM CTENEHU BBILIE
BTOPOI;

— IIOHMMATh CMBICJI TEOPEM O PAaBHOCHUJIBHBIX U
HEPaBHOCWJIbHBIX IPEOOpa30BaHUSAX YypaBHEHUN
U YMETb UX JJOKa3bIBaTh;

— BJaAeTh METOAAMM pEILEHUs YpaBHEHU,
HEpaBEHCTB M HUX CHCTEM, YMeThb BbIOMpPATh
METO/]I peLIeHHs] U 000CHOBBIBATh CBOM BBIOOD;

— HUCHOJb30BaTb METOJ HMHTEPBAJIOB  JUIA
pelIeHUs] HEepaBeHCTB, B TOM YHCIE JPOOHO-
pallMoOHANBHBIX M BKIIOYAIOIIMX B ce0s
UppaLMOHATIbHBIE BBIPAXKEHHUS;

— pemars anreOpandecKue yYpaBHCHHS W
HEpaBEHCTBA M HX CHUCTEMBbI C IapaMeTpaMu
anreOpandecKuM U TpapuuecKuM METOaMU;

— BJAJEeTh pa3HbIMH METOJIaMH JI0Ka3aTeIbCTBA
HEPABEHCTB;

— pelaTh ypaBHEHUS B LI€JIbIX YHCIIaX;

— wu300paxaTb MHOXXECTBAa Ha IUIOCKOCTH,
3a/1aBaeMbl€ ypaBHEHUSIMHU, HEPABEHCTBAMM M UX
CUCTEMaMHU;

— CcBOOO/JHO MCIIOJIb30BaTh TOXJ/IECTBEHHBIE
npeoOpa3oBaHus MpU PELIEHUHM YypaBHEHUN U
CUCTEM ypaBHEHUM.
B noscenHeBHOU
JIPYTHUX TIPEIMETOB:
—  COCTaBIAITh W pemarb  ypaBHEHMS,
HEPAaBEHCTBA, UX CHUCTEMBbl IIPU PEIIECHUU 3a7ad
JPYTUX y4eOHBIX MPEAMETOB;

—  BBIIOJIHATH  OLEHKY  MpaBAoNono0us
pe3yJIbTaTOB, IOJYyYaeMbIX IIpU  PELICHUH
pa3IMYHbIX YpaBHEHUHN, HEPABEHCTB U UX CHCTEM
Opd  pelleHuH  33Jad  JAPYruX  Yy4eOHbIX
IIPEIMETOB;

— COCTaBlATh M  peliaTh ypaBHEHUS W
HEPABEHCTBA C IMapaMeTpaMHM IpU pELICHUU
3aJa4 JpYrux y4yeOHbIX MPEAMETOB;

— COCTaBJISITh YPAaBHEHUE, HEPABEHCTBO WJIM HUX

JKU3HU W TIpU HU3YYCHHUU

UppPAlMOHATFHBIX ~ YpPaBHEHMH U
HEPaBEHCTB,  TPUTOHOMETPUUECKHUX
YpaBHEHUN U HEPABEHCTB, UX CHCTEM;
—  cBOOOJHO  pemiaTh  CHUCTEMBI
JIMHEWHBIX YPAaBHEHUN;

— pemiatb OCHOBHBIE THUIIBI YPaBHEHUN
Y HEPABEHCTB C MIapaMeTpaMu;

— MPUMEHATHh MNpU pPELICHUH 3a7ad
HepaBeHcTBa Komm - ByHsKOBCKOTO,

bepnyiu;

- UMETh IIPEJICTaBICHHE 0
HEPaBEHCTBAX  MEXKIYy  CpPEIHUMH
CTCIICHHBIMHU.
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CHUCTEMY, OIHUCBIBAIOIINE PEAIBHYI0 CHUTYaLUIO
WIM TPUKIAAHYIO 3aJady, HWHTEpHpeTUpOBaTh
IIOJIy4YEHHBIE PE3YJIbTaThI;

— MHCIOJIb30BaTh IIPOTrPaMMHBIE CpPEICTBA IIPH
pELIEHUH OTJENbHBIX KJIACCOB YPABHEHUN U
HEPABEHCTB.

OyHKIUU

— Buagets NOHATHSAMM: 3aBUCUMOCTH BEJIMYMH,
byHKIMS, apryMeHT | 3HaueHue (yHKIuH,
o0nacTb ONpeeNIeHUss U MHOXKECTBO 3HAUYEHUM
byHkuuKn, TpaduEK  3aBUCHMOCTH,  Tpaduk
bynkuuu, Hymd — QYHKOUM, TPOMEXKYTKH
3HAKOIIOCTOSHCTBA, BO3PAacTaHUE HA YHUCIOBOM
OPOMEXYyTKe,  yObIBAHME  HA  YHCIIOBOM
IPOMEXYTKe, Haubojblllee M HaUMEHbLIEe
3HaYeHHe (YHKUUU HA YHUCIOBOM IMPOMEKYTKE,
nepuoauyeckas (yHKIMS, HEpUoJ, YeTHas U
HeueTHas (PYHKIMH; yMETh IPUMEHSTh 3TH
HOHATUS NPH PEILICHUH 3a]1ay;

— BIAJETh TIOHSATHEM CTENeHHas (YHKIUS;
CTpouTh e€e¢ TpapuKk ¥ YMEThb TNPUMEHATH
CBOWCTBA CTENEHHOM (QYHKUMU HpPU pPELICHUU
3a/1ay;

— BJIaJCTh MOHATUSAMU IOKa3aTeabHas (PyHKIMS,
OKCTIIOHEHTA; CTPOUTh HUX TpapuKH U YMETh
IPUMEHATh CBOMCTBA MOKAa3aTeJbHOM (DyHKIMU
IIPU pELICHUH 33/]a4;

—  BIAAETh  NOHATHEM  Jiorapupmuyeckas
byHKLIUA; CTPOUTh ee Trpaduk U yMeThb
MIPUMEHSTH CBOICTBa norapudmudeckoit
(GYHKLMU NP pelIeHu! 3a/1a4;

— BJAJETh TMOHATUSAMU TPUTOHOMETPUUECKUE
(GyHKUUU; CTPOUTh UX TpadUKd U yMETh
OPUMEHSTh  CBOMCTBA  TPUTOHOMETPUUECKHX
(GyHKLUH NpU pelIeHu! 3a/1a4;

— BJaJeTh TMOHATHEM oOpaTHas (yHKIUS;
IPUMEHSTH 3TO MOHATHE MIPH PELICHUH 33]1aY;

— MNPUMEHATh TpPHU pEIHIeHWH 3aJad CBOICTBa
byHKINH: YETHOCTb, MEePUOJNYHOCTbD,
OTPaHUUYEHHOCTB;

—  TPUMEHATh  TNPH  PEUIeHHH  3a/1ad
npeoOpa3zoBanus rpaduKoB QyHKIINH;

- BJIAJIETh MOHATUSMU quCcI0Bas
MOCJIEI0BATENbHOCTD, apudmernueckas  H
reoMeTpHUUecKas Iporpeccus;

— NPUMEHATh MPH PELICHUH 3aJady CBOWCTBA U
NpU3HaKu apupMEeTHUYEeCKOH U reoMEeTpPHUYECKON
IIPOTPECCUM.

B mnoBcenHEBHOW KM3HM M TpPH H3YYCHHH
JPYTUX y4eOHBIX IPEIMETOB:

— OmIpeNeNsITh N0 rpaguKaM U UCIOJIB30BaTh IS
pelieHdss  NPUKJIAAHBIX  33Ja4  CBOMCTBa

— BJAJCTh MOHATHEM AaCUMITOTHI U
YMETh €ro MPUMEHSTh NPU PEHICHUU
3ajay;

— TNPUMEHSATh METOJAbl  pelIeHUs
MPOCTEUIIINX nuddepeHIaIbHBIX
YpPaBHEHUN IIEPBOTO MU  BTOPOrO
MOPSAIKOB.
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pealbHbIX ~ MIPOLECCOB W 3aBUCUMOCTEH
(HauOonpliie W  HAaWMEHBIINE  3HAYCHUS,
NPOMEXKYTKM  BO3pacTaHus U yObIBaHUS

(GyHKINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
aCHMIITOTBI, TOUKH Ieperuda, nepuos u T.11.);

— HHTEpIPETUPOBATH CBOWCTBA B KOHTEKCTE
KOHKPETHOM IIPAKTUYECKON CUTYALINH;

— ompenenaTe 1o rpadukaMm  IpocTeiiue
XapaKTEPUCTUKH IEPUOJUYECKUX IPOLIECCOB B
OMOoJIOTHNH, SKOHOMHKE, MY3bIKE, PaJUOCBSI3H U
Jp. (aMIIUTYy1a, IepUoJ U T.11.).

CraTtucTuk
a U Teopus
BEpPOSITHOCT
eM, JIOTHKa
u
KOMOHHATO
puKa

— OmnepupoBarb OCHOBHBIMH OIMCATEIIBHBIMU
XapaKTepUCTUKAMU YK CIIOBOTO Habopa,
NOHSATHUEM  TE€HEpaJbHAasg  COBOKYIIHOCTb U
BBIOOPKOH U3 HEe;

— ONepupoBaTh MNOHATUAMM: 4YacToTa H
BEPOSTHOCTb COOBITHSA, CyMMa M IPOU3BEJCHUE
BEPOSATHOCTEH, BBIUNCIIATH BEPOATHOCTH
COOBITHI Ha OCHOBE IOJICUETA YHCIIA UCXOJIOB;

- BJIQJIETh OCHOBHBIMU MOHSTUSIMU
KOMOMHATOPUKHM U YMETb WX NPUMEHATH IpU
pEILIEHNN 3a]a4;

— HMETh IMIPEJACTaBICHHE 00 OCHOBaX TEOPHUHU
BEPOSITHOCTEM;

— UHMEThb NpPEJICTaBICHHE O JUCKPETHBIX H
HENPEPBIBHBIX  CIIyYallHbIX  BEJIMYMHAX U
pacnpeneneHusax, 0 He3aBUCUMOCTU CIIy4alHbIX
BEJIMYUH;

— MMETh INPEICTABICHHE O MaTeMaTH4YECKOM
OKUJAHUH U JUCTIEPCUU CITyYallHbIX BEIUYNH;

— UMETb TPEACTABIEHUE O COBMECTHBIX
pacnpeneneHusX ciIy4yailHbIX BEJINYNH;

— TOHUMAaTh CYTh 3aKOHA OOJIBIIUX YHUCENl H
BBIOOPOYHOT'O METO/1a U3MEPEHNUSI BEPOSTHOCTEH;
— HUMEeThb NPEICTaBI€HHE O HOPMaJIbHOM
pacmpenenieHud W [pUMepax  HOPMAaJbHO
pacnpeeIeHHBIX CIIy4allHbIX BEJIUYHH;

— WMETh IMPEACTaBICHHE O KOPPESIHUU
CIIy4alHbIX BEJIMYMH.

B noBcenHeBHOM KM3HM W TNpPH H3Y4YCHHH
JIPYTHUX TIPEIMETOB:

— BBIYHMCIATH WM OLEHUBAaTh BEPOATHOCTH
coObITHI B peanbHOM JKU3HMU; — BBIOUPATH
METOJbl  NOAXOJALIETO  MPEACTaBICHUS U
00pabOTKHN JaHHBIX.

- UMETh IpeJICTaBICHHE 0
LEHTPAJIbHOW MpeIeSIbHON TEOpEME;

- UMETh IIpEJICTaBICHNE 0
BBIOOPOYHOM kod(durmente
KOppEJSILIMM U JIMHEHHOM PErpeccuu;
— UMETh IpeJICTaBICHHE 0
CTaTHCTUYECKUX THIIOTE3aX u

MPOBEPKE CTATUCTUYECKOW THIOTE3BI,
O CTaTUCTUKE KPUTEpUS U €€ YPOBHE
3HAYUMOCTH; — UMETh MPEIACTABICHUE

0 CBSI3U AMIUPUYECKUX u
TEOPETHUECKUX paCIIpEeICIICHUI;

— UMETh IpeJICTaBICHHE 0
KOIUPOBAaHUM, JBOUYHOW  3amNCH,

JIBOMYHOM JIEPEBE;

— BJAJCTh OCHOBHBIMH IOHATHSIMHU
teopun TpadoB (rpad, BepuIMHA,
pedpo, CTermeHb BEPIIUHBI, IMyTh B
rpade) U yMeTb INPUMEHATHh UX IMpHU
pelLeHNH 3aa4;

— UMETP TPEJICTABICHUE O JIEPEBBAX U

YMETh IPUMEHATh IIPU  PEIICHUU
3a1ad;

— BIAACTh IIOHATHEM CBA3HOCTb H
yMETb  NIPUMEHATH  KOMIIOHEHTHI

CBA3HOCTHU IIPU PCUHICHUH 3a1a4;

— YMeTh OCYHIECTBIISATH IYTH TIO
peOpamM, o00xoabl pebep M BepIIMH
rpada;

—  WMeThb  TMpeAcTaBieHHe 00
BﬁHGPOBOM n raMWJIbTOHOBOM IIYTH,
UMETh TPEJICTABICHUE O TPYAHOCTH
3aa4yul  HaxXO0XJICHHUs TI'aMHJIIBTOHOBA
nyTH;

— BJIaACTh IIOHATHUAMHN KOHCYHBIC H
CUCTHBIC MHOXECTBA H YMCTbh HX
NPUMEHSTH [IPU PEIICHUH 3a/1a4;

- YMETh IIPUMEHSATH METOJ
MaTeMaTU4eCKOU MHIYKLIHH;
— YMeThb NOPUMEHATh  INPUHLHI
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Jlupuxme npu penieHuu 3agad.

TekcToBbIE
3a7a4u

— Pemarts MOBBILLIEHHOMN
TPYIAHOCTH;

— aHAJIM3UPOBATH YCIOBUE 3a/1a4H, BHIOMPAThH
ONTUMAJBHBIA ~ METOJ  pelIeHHus  3aJaui,
paccMaTpuBasl pa3jauyHble METObL;

— CTPOUTH MOJEIb PEIICHUS 3a1a4M, IPOBOJUTH
JIOKa3aTelIbHbIE PACCYKICHHUS IIPU PELICHUU
3a/1auu;

— pemarb 3amadd, TpeOyroIIHe
BAPUAHTOB, IMPOBEPKH  YCIIOBHIA,
ONTUMAJIBHOI'O PE3yJIbTaTa;

—  aHaJIM3UpPOBaTh W HUHTEPIPETUPOBATH
MOJIyYEHHbIE PELIECHUs B KOHTEKCTE YCIOBUSA
3a/1a4u, BBIOMPATH pelieHus, HE
[IPOTUBOpEYAIINE KOHTEKCTY;

— [IEPEBOJUTH NP PELICHUH 3a/1a4U
uH(bOpMallMI0O W3 OAHOM (QOpMBI 3amucu B
IpYTYI0, HCHOJB3Yysl IpPU  HEOOXOIUMOCTH
CXEMBbI, Ta0IUILIbI, TPaQUKH, THArPAMMBL.

B noBcenHEBHOM KM3HM WM INpPU H3Y4YCHHUH
JIPYrUX MPEeIMETOB:

— pelarh NPAaKTUYECKUE 3aJaud M 3aJa4d U3
JPYTUX IPEIMETOB.

pasHble  3axadu

nepedopa
BBIOOpA

I'eomeTpus

— BrnageTrs reomeTpuuecKUMU MOHATUAMU IPU
pelIeHn: 3a7ad ¥ MPOBEICHUH MaTeMaTHUECKUX
pacCyXIEHUN;

- CaMOCTOATEJIEHO (dopMynupoBaTh
onpezeneHus reOMETPHUECKUX buryp,
BBIJIBUTaTh TUIOTE3bl O HOBBIX CBOMCTBaX u
pHU3HAKAX TeOMETPHUYECKIX buryp "
00OCHOBBIBaTh MJIM ONPOBEPraTh MX, 0000LIaTH
WIA KOHKPETU3UPOBATh PE3yJbTaThl Ha HOBBIX
Kjaccax (uryp, MpOBOAUTH B HECIOXKHBIX
ciydasix Kiaccuuranuio GUryp 1o pasIudHbIM
OCHOBaHMSM;

— WCCIIeZIOBATh YEPTEXKH, BKIIOYAass KOMOMHAITUH
buryp, U3BIEKaTb, HHTEPIPETUPOBATb U
peoOpa3oBbIBaTh uH(pOpMaIHIO,
IPE/CTaBICHHYIO Ha YepTexkKax;

- pemaThb 3a1a4u reOMETPUUECKOT0
COJICpKaHUsA, B TOM YHCIIE B CHUTYaIHsIX, KOT/a
QITOPUTM  pELICHUs He CIeAyeT SBHO U3
YCIIOBHS,  BBINIOJHATH  HEOOXOMUMBIE LIS
pelLIeHNs 3a/1aui JONOJHUTEIbHbIE TOCTPOSHHUS,
HCCIIEIOBAaTh BO3MOXXHOCTh NMTPHUMEHEHHS TEOpPEM
U GOpMyJI AJIs pelIeHus 3a/1a4;

— yMmerb (QopMyIupOBaTh H
reOMETPUYECKUE YTBEPKIACHUS;

— BIIQJICTh TOHATHAMHU CTEPEOMETPHHU: TpH3Ma,
napajuiesienumne, nupaMmuaa, TeTpasap;

JOKa3bIBaTh

— Hmets MIPE/ICTABJICHHE 00
aKCHOMaTHUYECKOM METO/IC;

— BJIQJICTh NMOHATHEM I'€OMETPUUYCCKHE
MecTa TOYEK B MMPOCTPAHCTBE U YMETh
HpI/IMeHﬂTI) X OJji peHIeHI/DI 3aaa4,

— yYME€Th MNPUMEHSTh Uil pPELICHUs
3a7a4 CBOMCTBA TIIOCKHX "
JIBYTPaHHBIX YIJIOB, TPEXTPaHHOTO
yriia, TeOpeMbl KOCUHYCOB M CHHYCOB
JUISL TPEXTPAHHOTO YTJ1a;

— BJIIaACTH IIOHATHUECM
MEPIIEHANKYIIAPHOE CEUYEHUE IPU3MBI
1 YMETh IPUMEHATH €0 MPHU PEIICHUH
3aJa4;

- HUMCTH MPpEACTaBJICHUC
}IBOI\/'ICTBGHHOCTI/I IMPpaBUJIbHBIX
MHOT'OT'PaHHUKOB;

— BJIAJIETh MOHATUSAMH LIEHTPAIBHOE U
MapauieibHOE  NPOCKTUPOBAHUE U
MPUMEHATh MX IMPU  [OCTPOCHUU
CEYEHUI MHOTOIPaHHUKOB METOJ0M
MPOEKIIUH;

— HWMETh NPEACTABICHUE O Pa3BEPTKE
MHOTOTpaHHUKA M KpaTdaulieM MHyTH
Ha IMOBEPXHOCTH MHOTOTPaHHHUKA;

- NMETh MIPEACTABICHUE 0
KOHUYECKHUX CCUCHUSX;
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— WMeThb TpEACTaBIeHUs 00  aKcHomax
CTEPEOMETPUN W CIENCTBHAX W3 HUX M yMETh
NPUMEHSTH UX MIPH PELICHUH 3371a4;

— YMETb CTPOUTH CEUYEHHS MHOTOTPAHHHKOB C
UCITIOJIb30BAHUEM Pa3IMYHBIX METOJOB, B TOM
YHCIIe K METO/1A CIIEIOB;

— HUMEThb NPEJCTABICHHE O CKPEIIUBAIOIINXCS
OPSMBIX B IPOCTPAHCTBE U YMETh HAXOIUTH YTOJl
U PacCTOSHHE MEXTy HUMH;

— TPUMEHATH TEOPEMBbl O MAPAUIETHLHOCTH
OpSAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE IPH
pELICHUH 33]a4;

- yMETb PUMEHSATh napauieIbHOe
HPOEKTUPOBAHUE ISl H300paXKeHus: PUryp;

— yMeThb TMPHUMEHATh NEePHEHAUKYISIPHOCTH
IPSMOH | TUIOCKOCTH IIPH PEIICHUHN 33/1a4;

—  BIAeTh  NOHATHUSAMH  OpPTOTOHAIBHOE
NPOCKTHPOBAHNE, HAKIOHHBIE WM HMX MPOCKIIHH,
yMeTb  NPUMEHATH  TEOopeMy O  Tpex
NEePIEHANKYIISIpax MPU PEIICHUH 3a/1a4;

— BIAJIETh TOHATUSMH PACCTOSHUE MEXKIY
burypamu B IIPOCTPAHCTBE, o0t
HEePICHINKYJIISP TBYX CKPEIINBAIOIIUXCS
OpSAMBIX ¥ YMETh HNPUMEHSTh WX MPH PEIICHUH
3aj1ad;

— BIIQACTh TOHATHEM YTOJ MEXIy NpSMOU H
IUIOCKOCTBIO M YMEThb HPUMEHSTh €ro mpu
pelLIeHUN 3a1ay;

— BJAJETh MOHATHUAMHU JBYTPAHHBIA Yroi, yroi
MEXIY  IUJIOCKOCTSIMM,  INEPHEeHIUKYISpHbIE
TUTOCKOCTH M YMETh TIPUMEHSITh UX MPH PEIICHUN
3aja4;

— BIIQJICTh MOHATHAMH MPHU3Ma, TTapalIesIeTHITe]
U TIPUMEHSATH CBOWCTBA IMapajulejenureaa npu
pEeLIeHUH 3aJa4;

—  BJaIeTh  TMOHATHEM  TPSIMOYTOJBHBIN
napajjieNienune] M TPUMEHSTh €ro mpu
pelIeHNH 3a1ad;

— BJIQZIETh MOHATHEM NPSMOYTOJIbHBIN MUPaMUJI,
AJIEMEHTHl TMPABWJIBHOW MNUpaMUIbl U yYMETh
NPUMEHSTH UX MIPH PEIICHUHN 3371a4;

— HMETh TNpeACTaBIeHUE O TeopeMe Oiiepa,
NPaBUIBHBIX MHOTOTPaHHHUKAX;

— BIQJIETh MOHATHEM IUIOIIAAN MOBEPXHOCTEH
MHOTOTPAaHHUKOB M YMEThb NPHUMEHATH €ro Npu
pELIeHUH 3a]a4;

— BIAAeTh TOHATUSMH  Tela  BPAIICHHS
(uMAMHOp, KOHYC, map U cdepa), UX ceyeHUs u
YMETh IPUMEHSTh UX MIPH PEUIICHUH 33/1a4;

— BJaJeTh MOHATHSAMM KacaTellbHbIE MpsIMbIE U
TUIOCKOCTH ¥ YMETh NMPUMEHSTh U3 MIPH PEIICHUH

— HMETH MIPEJICTaBICHHE 0
Kacaromuxcsi chepax U KOMOWHAIMH
TCII BpaH_IGHI/DI n yMeTb HpI/IMCHSITB nux
IIPY PEIICHUH 33]1aY;

— DPUMEHATh IIpU PELICHUU 3a1ay
dbopMyIly pPacCcTOSTHUS OT TOYKH JIO
IJIOCKOCTH;

— BIQAETh pa3HbBIMH  CIOCOOAMHU
3aJlaHusl  TPSIMOM  ypaBHEHUSMH U
YyMETb IPUMEHATH IIPU  PELICHUU
3a/1a4;

— IPUMEHATH MPU PELICHUU 3a1a4 U
JIOKA3aTeIbCTBE TEOPEM BCKTOPHBIM
METOJI U METOJ KOOPAWHAT;

— UMETh IPEeJICTaBICHHEe 00 aKkCHoMax

obbema, MIPUMEHSATH hopMyIIBI
00BeMOB IPSIMOYTOJIBHOT'O
napauiesienurne/a, TIPU3MBI u

MUPaMUIbI, TETpadJpa MPH PELIICHUU
3ajady;
- IPUMEHATH TEOPEMBI 00
OTHOUICHUSX OOBEMOB TPH pEIICHHU
3amad;

—  INPUMEHATh  MHTErpan A
BBIYNCIICHUS 00bEMOB u
IIOBEPXHOCTEN Tell BpalLCHUA,

BBIUUCIICHUS IUIOMAAN CHEepUIecKoro
nosica 1 o0bema 1apoBOIo CIIOS;

— MMETb IIPEJICTABICHUE O JBUKCHUIX
B IPOCTPAaHCTBE:  MapajyieIbHOM
IIEPEHOCE, CUMMETPUN OTHOCHUTEIBHO
IIJIOCKOCTH, HEHTPAIBHON CUMMETPHH,
IIOBOPOT € OTHOCHUTEIBHO MPSAMOI,
BUHTOBOM CUMMETpUH, YMETb
MPUMEHSITh UX MPU PELICHUH 3a/1a4;

— MMETh MpPEACTaBICHUE O IUIOUIAIN
OPTOrOHAJILHON IIPOEKIINH;

- UMETh IIPEJICTaBICHNE 0
TPEXTPAHHOM M MHOTOTPAHHOM YTJIE U
IIPUMEHSTh CBOMCTBA IJIOCKUX YIJIOB
MHOTOTPaHHOIO YIJIa TIpU PELICHUN
3ajady;

- UMETh IIPEICTaBICHUS 0
npeoOpa3oBaHUM MOI00USI, TOMOTETUH
Y YMETb IPUMEHATh UX IPU PEIICHUN
3ajady;

— YMETb pelIaTh 3a/1a4u Ha III0OCKOCTU
METOJIaMU CTEPEOMETPUH;

— yMeTb HIPUMEHATH  (POpMyJIbI
00BEMOB ~ TpU  pEUIeHMH  3ajad
NApaMUJ, DJIEMEHThl NPABHUIBHOU
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3a/1ad4;

— WMETh TMPEACTABICHUS__O BIHUCAHHBIX W
OMKMCAHHBIX chepax U YMETh MPUMEHATh MX TPU
pEIICHUH 33]1aY;

— BJIaAeTh IOHATUIMH  O00BEM, OOBEMBI
MHOTOTPAaHHHUKOB, TEJI BPALICHUS U MPUMEHSTH
WX IPHU PEIICHUN 33]1aY;

— UMETh TMPEJICTABICHUE O Pa3BEPTKE IWIHHJIPA
¥ KOHYyCa, IUIOMQJH IMOBEPXHOCTH LMJIMHIApPA U
KOHyCa, YMETh NPHUMCHSTh WX TPU PEIICHUU
3a/1a4;

— WMETh MPEJCTaBICHUE O IUIomaau chepbl H
YMETh MPUMEHSATH €ro NP PEIICHUH 33]1aY,

— yMeTh pemarh 3aJa4d Ha KOMOUWHAIMH
MHOTOTPAaHHUKOB M TEJI BPAIICHHUS,

— HWMETh TPEICTaBJICHUE: o mnomobum B
NPOCTPAHCTBE M YMETh pelIaTh 3aJlayd  Ha
OTHOIIICHUE 00BEMOB u IoIaaei
MOBEPXHOCTEH MOOOHBIX QUTYD.

B nosceonesnoii scusnu u npu uzyueHuu Opyeux
npeomemos:

— COCTaBJISATH C UCIIOJIb30BAHUEM CBOMCTB
TEOMETPHUCCKUX ¢buryp MaTeMaTUIECKHE
MOJICIIM JUIS PELICHHS 3aJad  [PaKTHYECKOIrO
XapakTepa W 3a1ad W3 CMEKHBIX JHCIUILIINH,
HCCIIEI0BATH TIOJTyYCHHBIC MOJIETU u
UHTEPIPETHPOBATH PE3YIIbTAT.

NUpaMHUIIbl U YMETh NPUMEHATh HX
MIPY PEIICHUH 33]1aY;

— HUMETh MpEACTaBICHHE O Teopeme
Ditnepa, MPaBWJIbHBIX
MHOTOTpaHHHKAX;

— BIageTh IOHSATHEM  IUIOUIA/U
MOBEPXHOCTE MHOTOTPAaHHUKOB U
YMETh NPUMEHATh €r0 NpU PEHICHUU
3ajauy;

— BIJIQJICTh OHATUSAMHU TeJla BpallleHus
(mumMHAp, KOHYC, Imap u cdepa), ux
CEUYCHUS U YMETh MPUMEHSTh UX TPHU
pEIlIeHUH 3a]1aY;

— BJAJETh TOHITHSIMH KacaTeJIbHbIC
npsiMble M TUIOCKOCTH UM yMETh
MPUMEHSITh U3 MPU PEIICHUH 33]1a4;

— MMETh MPEJICTABICHUS O BIMCAHHBIX
U ONHCAaHHBIX cdepax U yMeTh
MPUMCHSITh UX TIPU PEIICHUH 3a/1a4;

— BJIQ/IETh MOHATUSIMH 00bEM, 00BEMBI
MHOTOTPAaHHHUKOB, TEJI BpPANICHUS U
MPUMEHSITh UX MPU PELUICHUH 3a/1a4;

— UMETb TPEACTABICHUE O Pa3BEPTKE
UWJIUHAPA ©  KOHYyca,  IUIONIAAU
MOBEPXHOCTH IWIMHIpPA U KOHYcCa,
YMETh TPUMEHSATh WX TPH PEIICHUU
3ajady;

— UMETh TPEACTABJICHUE O IUIONIAJN
chepsl U yMeTh MPUMEHSTH €ro Mpu
pelIeHUH 3a/1a4;

— yMeTb pemarh 3aJayd  Ha
KOMOMHAIIMM MHOTOTPAHHUKOB M Tell
BpAIllCHUS;

— UMETh MpEACTaBIEHUE O 0100UN B
MPOCTPAHCTBE U YMETh PEIIATh 3aa4u
Ha OTHOIIEHHE O0BEMOB M TUIOIIaeH
MMOBEPXHOCTEN MOAO0HBIX (Uryp.

B moBcenHeBHON KM3HM U TpHU
W3YYEHUHU JPYTUX MPEIMETOB:

— COCTaBJISITh C HCIIOJIb30BAHUEM
CBOWCTB  TeOMETpUYECKHX  (Uryp
MaTeMaTH4ecKue MOJIETHN Ui
pelieHns  3aJad4  [pPaKTHYECKOIro
XapakTepa H© 3aJad U3 CMEXHBIX
JUCLUTUINH, HCCJIEI0BATh
MOJIy4YEHHBIE MOJIeTH u

MHTEPIPETHPOBATH PE3YJIbTAT.

Bexropsl u
KOOpJAWHAT

— Bnagets
KOOPJMHATHI;
— YMETH BBINOJHATH ONEPALMU HAJ BEKTOPAMM;

IMOHATHUAMU BCKTOPBI u ux

— HAXOAWUTh O0BhEM MapasuieNenurnena
u TeTpa’zapa, 3aJIaHHBIX
KOOpJMHATaMH CBOUX BEpIIIHH;
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MPOCTPAHCT
BE

— HCIOJIb30BaTh  CKaJSIPHOE
BEKTOPOB IPU PEIICHUH 33]a4;
— TPUMEHSTh YPaBHEHHE IUIOCKOCTH, (hopmyry
paccTosHUSL MEXJly TOUKaMH, ypaBHeHHE chepbl
P PEILICHUH 3a/1a4;

— MPUMEHATh BEKTOPHI M METOJ KOOPAMHAT B
MIPOCTPAHCTBE MIPU PEILICHUU 3a]1a4;

— TPUMEHSTh YPaBHEHHE IUIOCKOCTH, (popmyry
paccTosHUSL MEX]ly TOUKaMH, ypaBHeHHE chepbl
P PEILICHUH 3a/1a4;

— MPUMEHATh BEKTOPHI M METOJ KOOPAMHAT B
MPOCTPAHCTBE IPU PEIICHUU 3a7au.

MIPOU3BE/ICHUE

— 3a/1aBaTh MPSIMYIO B TIPOCTPAHCTBE;
— HaxXOJWTh PACCTOSIHUE OT TOYKH JO
IUIOCKOCTH B CUCTEME KOOPJIMHAT;
— HaXOJUTh PACCTOSHUEC MEXKIY
CKPEIIBAOIIUMUCS TPSIMBIMH,
3aJaHHbIMU B CUCTECMC KOOpJAUHAT.

Uctopus — MmMeth npencraBieHue 0 BKIaAE BbLAAIOIINXCS

MaTeMaTuK | MaTEMAaTUKOB B pa3BUTHE HAYKH,

u — IIOHMMATh pPOJIb MAaTEMAaTUKU B pPa3sBUTHU
Poccuu.

MeTtob! — Hcnonp3oBath OCHOBHEIE METOARI | — IIPUMEHATH MAaTEMAaTHYECKHUE

MaTe€MaTuK | JOKa3aTebCTBA, IIPOBOAUTH JOKA3aTEIILCTBO M | 3HAHUS K HUCCJIEIOBAHUIO

u BBIIIOJIHATE OIIPOBEPIKEHUE; OKpYXKaroliero Mupa (MoAeIupoBaHue
— TIPUMCHATHL OCHOBHBIC METOJBbI pPCHICHU @HBH%CKI/IX mponeccos, 3alaun
MaTE€MaTUYECKUX 3a7a4; SKOHOMHUKH).

— Ha OCHOBC MAaTCMaTH4YCCKUX 3aKOHOMepHOCTeﬁ

B IPUPOJAE  XapakTepus3oBaTb KpacoTy H
COBEpUICHCTBO  OKPYXKalLIEro  MUpa U
IIPOU3BEJICHU NCKYCCTBA,

— IPUMEHATh IPOCTEHIINE IPOrpaMMHBIE

cpeacrtBa MU SJICKTPOHHOKOMMYHUKAITMOHHBIC
CHUCTCMBbI IIpHU PCHICHUH MATCMATHYCCKUX 3alay;
— II0JIb30BAaTbCA NPUKIAAHBIMU IIPOTpaMMaMi U
nporpamMmmamMu CHUMBOJIbHBIX BBIYHCIICHHI JJIA
HCCIACOOBAaHUA MAaTCMATHUYCCKUX 00BEKTOB.
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3. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUNJIAHBI

3.1. O0bem yueOHO# JTUCHUIJIMHBI H BUIbI YUeOHOH padoThl

O0bem
Bux yuyeOHoit padoThl
4acos
MaxkcumanbHasi ydeOHasi Harpy3Ka (Bcero) 416
Oo0s3aTeIbHAA ayAUTOPHAA yYeOHAasi HATPY3Ka (BCero) 30
B TOM YHCJIE:
TEOPETUUYECKUE 3aHITUS 16
MIPAKTUYECKHUE 3aHATHUS 14
CamocrosiTeibHas padora 386

ITpomexyTouHas aTTecTanus B (hOpMe IK3amena
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3.2. TemaTu4yecknii miian u cogepkanue yueonou nucuumiannsl [11.01 MATEMATHKA

HaumeHoBaHue Conep:kanue y4ye0OHOIro MaTepuasa, CaMoCTOsITeIbHAsA padoTra O0be | YpoBeHb
pa3aesioB U TeM M OCBOEHHSI
JacoB
1 2 3 4
Paszgea 1. 18
YuciaoBble 1
OyKBEHHbIE
BbIPAKEHU S
Tema 1.1. CamocTosiTe/ibHasi padoTa CTY/1eHTOB 18
JlelicTBUTEJILHbIE 1 ‘ Brenenue JleiicTButenbHbIe yncia. MHOTOUYIEHBI OT OJTHOM NTEpEMEHHOM
YUucCcjaia HOBTOpeHI/Ie. Pemenue 3aaa4 C UCIIOJIb30BaHUEM CBOMCTB YHUCEI U CUCTEM CUHHUCJICHHUA, JCIIUMOCTH, HOHeﬁ )5 ‘IaCTCﬁ, IIPOLUCHTOB,
OK 1 - 9 Moz(ynef/i yucen. Pemenue 3aga4 C UCIIOJIb30BAHUEM CBOWCTB CTEIIEHEN U KOpHeﬁ, MHOTI'O4JICHOB, Hp€06p330BaHHﬁ MHOT'O4JICHOB N

JIpOOHO-PAMOHAIBHBIX JIMHEWHBIX, KBaJAPATHBIX U IPOOHO-PAllMOHAIBHBIX YPaBHEHUH M UX CHCTEM. Penienue 3a1ad ¢ MOMOIIBIO
YHCJIOBBIX HEPAaBEHCTB M CHCTEM HEPABEHCTB C OJHOW MEPEMEHHOW, ¢ NPHUMEHEHHWEM H300paKeHMS! YUCIOBBIX MPOMEXKYTKOB.
Pemenne 3amau ¢ MCHOJNB30BaHUEM YHCIIOBBIX (QYHKIMH M uX rpaduko. Vcrnonb3oBaHue CBOMCTB U rpadMKOB JMHEHHBIX U

v v — v
KBaIpaTUYHBIX (DYHKIMH, 00paTHOM NPOMOPIMOHANBHOCTY M GYHKIMHU Y =4 . ['paduueckoe penieHne ypaBHeHHH 1 HEPaBEHCTB.

2 | KomIwekcHbie ynca.

Vcnionp3oBaHue omeparyii HaJ MHOXKECTBAMH M BbICKa3bIBaHMSMHM. lcronb30BaHHE HEPABEHCTB M CHCTEM HEPABEHCTB C OJHOM
MEpEMEHHOM, YHCIIOBBIX IIPOMEXKYTKOB, HMX OOBeIMHEHMH W mepecedeHnil. [lpuMeHeHMe NpM penieHuH 3a7ad CBOWCTB
apuMeTHYECKOH U TeOMETPUIECKON MMPOTPeCcCHr, CyMMHPOBAHHSI OECKOHEUHON CXOAAIIEHCS TeOMETPHUUIECKOI POrpecch.
MHoxecTBa (IHCIIOBBIE, TEOMETPHUYECKUX (QUTYp). XapaKTepUCTHIECKOE CBOICTBO, 3JIEMEHT MHOXECTBA, ITyCTOE, KOHEYHOE,
6eckoHeuHOe MHOXKECTBO. CriocoObI 3aanust MHOKecTB [TogmHOkecTBO. OTHOLICHUS TPUHAMJICKHOCTH, BKJIIOYESHHUS, PABSHCTBA.
Omnepanun Hayx MHOXecTBamu. Kpyrm Oitnepa. Koneunsle n OGeckoHeuHble, CUETHbIE W HecUeTHble MHOXecTBa. McTuHHBIE M
JIO)KHBIC BBICKA3bIBaHUs, OIEpallid HaJ BBICKA3bIBAaHMAMH. AnreOpa BbICKasbiBaHWH. CBs3b BBICKA3bIBAHHH C MHO>KECTBaMH.
KBaHTOpPHI CymiecTBOBaHUS M BCEOOIHOCTH. 3aKOHBI JIOTUKH. OCHOBHBIE JIOTHYECKUE TMpaBmiia. PemeHne JOrm4ecKux 3anad
UCIIOJIb30BaHUEM KpYroB Oiiiepa, OCHOBHBIX JIOTMYECKHX MpaBMiI. YMo3awitodeHus. OOOCHOBaHMS M JOKA3aTENbCTBO B
MaremaTuke. TeopeMbl. Buibl MaTreMaTuueckux yTBepxKACHUNA. Buasl nokasartesbeTB. MaTemaTuueckas HHAYKLIYSL. Y TBEPXKICHUS:
o0paTHOE JaHHOMY, MPOTHBOIOJOXHOE, OOpaTHOE NPOTHUBOMONOXHOMY JAaHHOMY. Ilpn3Hak M CBOHCTBO, HEOOXOAMMBIE W
JocratouHble ycinoBus. OcHOBHas Teopema apupmeruku. OctaTku U cpaBHeHHsA. AnroputMm Epkmmpa. Kutaiickas Teopema 06
ocraTkax. Manasa teopema depma. q-uuHBIe CUCTEMBI curciaeHus. OyHkuusa Diepa, YUCIO U CyMMa JeNuTeNneil HaTypaabHOro
uyycna. [lepBuuHbIE NMpEICTaBIEHUS O MHOXKECTBE KOMIUIEKCHBIX uucelsl. J[eHCTBUS C KOMIUIEKCHBIMH 4MciaaMu. KommiekcHo
CONpsDKEHHbIe yuciaa. Moayins U apryMeHT uyucia. TpuroHoMmerpuueckas (opma KOMIUIEKCHOTO 4Hcia. Pemienne ypaBHeHUH B
KOMILJICKCHBIX YHCTIaX.

3 ‘ Apudmerndeckue AeHCTBUS HAJ YHCIIAMU

Teopema Buerta, Teopema besy. [IpuBonumbie u HeMpUBOAUMbIE MHOTOWICHB. OCHOBHAs TeopeMa anreOpsl. CUMMETpUYeCcKue
MHOTOWIeHBI. [lenouncneHHpie U 1e03HauHble MHOTOWIeHE!. /{lnodantoBsl ypasHeHus. LlemHsie npoou. Teopema depma o cymme
kBaipaToB. CyMMBI B PSIJIbI, METOJIBI CYMMHUPOBAHUS U IPU3HAKU CXOJAMMOCTH. Te€0opeMbl O MPUOIMKEHNN JEHCTBUTEIBHBIX YHCET
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Pemenne 3aJa4 € MOMOLIbIO YHCJIOBBIX HCPABCHCTB U CUCTEM HCEPABCHCTB C O,HHOI71 HepeMCHHOﬁ, C MPUMCHCHUCM I/I306pa)K€HI/I$I
YHUCJIOBBIX MPOMEIKYTKOB. Pelienue 3amad ¢ MCIMOJB30BAaHUEM UYMCIOBBIX q)yHKIlI/II‘/‘I n ux Fpa(l)I/IKOB. Hcnons3oBanue CBOMCTB U

o o o H
rpaduKOB JHHEHHBIX M KBAJIPATUIHBIX (DYHKIHHA, 0OpaTHOM NpPOIOPHHOHANBHOCTH W (YHKIIUU y=r I'paduueckoe perreHne

ypaBHEHMH M HepaBeHCTB. Vcmoip3oBaHUE Omepalyil Haj MHOXECTBAaMHM M BBICKa3bIBaHUSAMH. VICHOIb30BaHUE HEPABEHCTB U
CHCTEM HEpPaBEHCTB C OJHOH NEPEMEHHOW, YHMCIOBBIX IMPOMEXKYTKOB, MX OOBEAMHEHHH W TepecedeHuil. [IpumeneHue mnpu
pelmeHnH 3aJad  CBOWCTB apU(PMETHIECKONM W TeOMETPHIECKOW MPOTPECCHH, CYMMHPOBAaHHSA OCCKOHEYHOH CXOAAIIencs
TeOMETPUYECKON MMPOTPECCHH

4 | ApudnmeTndeckne NeiCTBUS HaJl KOMIUICKCHBIMU YHCIIAMH B Pa3HBIX (hopMax 3amuc.

Pasznea 2. 45
KopHu, crenenu u
Jorapu@mol
Tema 2.1. Coaep:xaHue yueOHOT0 MaTepHaJia 1 2
Kopensb cremenn n | 1 | Kopens creneHu n
OK 1-9 2 | CrerneHu ¢ parMoHaJIbLHBIMU TTOKA3aTEJISIMH, UX CBOHCTBA 2
3 | CBoiicTBa CTENIEHH C ICHCTBUTEIHHBIM ITOKA3aTENIEM, CBOMCTBA CTETICHH. 2
IIpakTHYeckne 3aHATHA 2
1 | Pemenne uppaliuoHaabHbIX YpaBHEHUI.
Perenne nokaszareiabHbIX ypaBHeHH. PelieHre npukiaIHbIX 3a1a4.
CamocrosiTeibHAas padoTa CTY1eHTOB 16
1 | CgolicTBa cTeneHu C JeHCTBUTEIbHBIM OKA3aTEIEM.
2 | CrenenHas QyHKIUS U ee cBolicTBa U rpaduk. MppannoHaibHEIe ypaBHEHHUS
3 | CBoiicTBa CTEICHH C JCHCTBUTEILHBIM ITOKA3aTEIICM.
4 | Tlpocreiimume nmokazarenbHbIE YpaBHEHHS 1 HepaBeHCTBa. [lokazarenbHas GyHKIMS U €€ CBOMCTBA
u rpapuk. Yucno u QyHkius e*.CucreMbl MOKa3aTelbHBIX, JOTapuYMUUECKAX W HPPALMOHATBHBIX
YpaBHEHUM.
Tema 2.2. Conep:xanue yueOHOTo MaTepHaJia 1 2
Jlorapugmsi 1 | Jlorapudm yucna, coiicta orapudma. OCHOBHOE JTOrapu(hMHUUECKOE TOXKIECTBO.
OK 1-9 CamocTosiTe/IbHAsI paG0Ta CTYI€HTOB 23

Jlorapudm npousBeeHNs, YaCTHOTO, CTENIEHH; IEPEeX0]] K HOBOMY OCHOBAHHMIO.

JlecATUYHBIN U HATYpAJIbHBIN JOrapu(Mbl, YUCIIO €.

Jecstuunbiii norapudm. Hatypanbhslit torapum.

ITpeoOpa3oBanue JorapuMUUECKUX BbIPAKEHUI.

QW NEF

[IpeoOpa3zoBanue panoHalbHBIX, UPPAIIMOHAIBHBIX, CTENIEHHBIX, OKA3aTeNbHBIX U JIOTapU(PMUUIECKUX
BBIPAKCHUI.
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[TpeoOpa3oBaHue palMOHAIBHBIX, UPPALMOHAIBHBIX, CTEIIEHHBIX, TOKA3aTEeIbHBIX U JIOTapU(MUUECKUX
BBIPAKCHUI

HaXO}K,I[eHI/IC 3HAYCHHI ﬂorapn(bMa 110 ITPOU3BOJILHOMY OCHOBAHHUIO.

JlorapudmupoBaHe ¥ TOTCHIIUPOBAHNUE BBIPAKCHHI.

7
8
9

HpI/I6JII/DK€HHLIe BBIYMCJICHUA U PCIICHHUA MMPUKIIAJHBIX 3a1a4

Tema 2.3. IpakTHYecKue 3aHATHS 2 2
Pemenue 1 | Pemenune norapuMuveckux ypaBHEHHIA.
MOKAa3aTeJbHBIX U | Jlorapudmudeckue ypaBHeHUS W HepaBeHCTBa. Jlorapudmmudeckas QyHKOus U ee cBoiicTBa W rpaduk. CHCTEMEI
Jorapupmuyeckux | MOKa3aTeabHbIX, Jorapu(pMUYECKUX U UPPAMOHAIBHBIX ypaBHeHHH. CHCTEMBI MOKa3aTeNbHbIX, IOTapH(PMAIECKUX U
ypaBHeHnﬁ u HppanruOHAaJIbHBIX HEPABCHCTB.
HEpPaBEeHCTB.
OK 1-9
Pazgen 3. 38
IIpsimbie n
IJIOCKOCTH B
NPOCTPAHCTBE
Tema 3.1. Coaep:xanue yueOHOTo MaTepHaJia 1 2
IIpsimble u 1 | OcHOBHBbIE MOHSATHUS CTEPEOMETPUHI
IJIOCKOCTH B 2 | Ilepecekaromecs, napaieibHbIe ¥ CKPEIIMBAIOUIMECS NpsSMbIe. YTOJI MEXAy NpsSIMbIMA B
NPOCTPAHCTBe. MIPOCTPAHCTBE
OK 1-9 CamocTosiTe/ibHasi padoTa CTY/IeHTOB 18

1

[ToBTOpeHue. PemeHne 3amad ¢ HCIOIB30BAaHWEM CBOWCTB (UIyp Ha IDIOCKOCTH. PemieHme 3amad Ha JOKA3aTENECTBO H
MOCTPOCHHUE KOHTPIPUMEPOB. [IpuMeHeHre MpOCTEHINX JIOTUYECKUX MpaBWil. Penienne 3aqad ¢ UCTOIb30BAHUEM TEOPEM O
TPEYTOJbHUKAaX, COOTHOIIEHUH B MPSMOYTOJIEHBIX TPEYroJbHHKaX, ()aKTOB, CBI3AHHBIX C YETHIpEXyrojJbHHKaMu. PerieHue
3a/a4 ¢ MCIOJIb30BaHUEeM (DAaKTOB, CBI3AHHBIX C OKPY)KHOCTSIMHU. PellieHre 3a/1a4 Ha U3MEPEHUS Ha TUIOCKOCTH, BBIYMCIICHUS
IMH U Tuomaned. Harnsanas crepeomerpus. llpusma, mapamnenenumnen, nupaMuaa, Tetpadap. OCHOBHBIE TMOHSTHS
T€OMETPHUH B POCTPAHCTBE. AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX. [loHATHE 00 akcmoMaTtudeckoMm mMeToje. Teopema
Menenass ans terpadapa. I[locTpoeHue cedyeHMI MHOTOIpPaHHMKOB METOAOM cieloB. LleHTpanbHOE NpOeKTUpOBaHUE.
[TocTpoeHne ceueHnit MHOTOTPAaHHUKOB METOJIOM ITPOESKITHIA.

N

TeopeMsl 0 MapauIeTbHOCTH NPSIMBIX U IIJIOCKOCTENW B POCTPAHCTBE

CkpemuBaromuecss INpsiMble B IPOCTPAaHCTBE. Yrod MeEXIy HHUMH. MeToabl HAaXOXKAECHUS PpACCTOSIHUHA MEXIY
CKpEIIMBAIOIIUMHUCA NPSIMbIMU.. T€OpeMbl O MAapaJICNIbHOCTH MPSMBIX M IUIOCKOCTEM B mpocTpaHcTBe. [lapamiensHoe
MPOEKTHPOBaHUE M M300paxeHne ¢uryp. ['eomerpudeckre Mecta TOYEK B IMPOCTPAHCTBE. [lepneHANKyIIpHOCTh MPSAMON U
wiockocTd. OpTOroHaNbHOE NPOSKTHPOBAHUE.

HpI/ISHaKI/I B3aMMHOT'O PACHOJIOKCHUSA TPAMBIX Yron MCKAY NPAMBIMU.

a1

[TapaniensHOE MPOEKTHPOBaHKE U N300paxkeHue Guryp.

CkpemuBaroniyuecs TpsSMbIE B TPOCTPAHCTBE. YTOJ MEXAy HUMH. MeTombl HaXOXJISHUS PACCTOSIHHUM MEXIy
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| CKpCIIUBAIOIMUMUCH NPAMBIMU.

Tema 3.3. Conep:kanue y4eOHOT0 MaTepuaJia 1
Ilepnenpuxkyaspaoc | 1 | IlepneH MKyISIPHOCTD IPSIMOM M IUNIOCKOCTH, ITPU3HAKU U CBOMCTBA. 3
Th NPSAMBIX U CamocTosiTe/ibHasi padoTa CTY/IeHTOB 18
IJIOCKOCTEM 1 | Hakmnonnsle u mpoekiuu. Teopema o Tpex HepreHAUKyIIpax. Bumsl TeTpa’qpoB. OpTOLEHTPHUUCCKUH TETPadap, KapKaCHBIi
OK 1-9 TeTpa’ap, PaBHOTPAaHHBIA TeTpasap. [IpAMOyrospHbIA TeTpadmp. Memuanel U OuMenuaHsl TeTpadapa. JlocTpauBaHue
TeTpa’apa 10 Mapajulelenunena. PaccrosHus Mexnmy ¢urypamu B mpocTpaHcTBe. OOIMI NEpHEHIUKYISp IBYX
CKPEIIMBAIONINXCS NPAMBIX. YTIBI B pocTpaHcTBe. [lepmeHnukyspHble wiockocTd. [iomans OpToroHaIbHONH HPOSKIUH.
[leprienaukynsapHOe cedeHrne IPU3MBL. TpexrpaHHbIil 1 MHOTOTPaHHEIH yToil. CBOWCTBA IJIOCKUX YTIIOB MHOTOTPAHHOTO YTJIa.
CBoiicTBa INIOCKHUX U IBYTPaHHBIX YIJIOB TPEXrpaHHOro yria. TeopeMbpl KOCHHYCOB M CHHYCOB JJIsI TPEXTPaHHOTO yIa.
2 TeopeMa 0 TPCX NCPHICHAUKYIIApAX. HepHGHI[I/IKyJISIp 1 HAKJIOHHAas K IIJIOCKOCTH.
3 | IMpusHaku nepreHAMKyISPHOCTH NPAMBIX M IJIOCKOCTEH B pocTpaHcTBe. TeopeMa 0 Tpex MepHeHNKYIIpax.
4 | TlpusHaku U CBOWCTBA MapaJUICIbHBIX U MEPIECHIUKYISIPHBIX TUIOCKOCTEN
5 HpaKTI/I‘ICCKaH pa60Ta Paccrosinue ot TOUukKH J0 IINIIOCKOCTH, OT HpHMOﬁ J0 IINIOCKOCTH, pAaCCTOAHHC
MEX Y INIOCKOCTSIMU
6 | Buapl matemaruueckux yTBepikIeHWH. Buasl mgokazatenbcTB. MarTemaTwueckas HHIYKIUS. Y TBEPXKACHUS: OOpaTHOE
JaHHOMY, IIPOTHUBOIIOJIOKHOC, O6paTHO€ IIPOTUBOIIOJIO)KHOMY JaHHOMY
7 HapaHHeJ'IBHOG IIPOCKTUPOBAHUC U €TO CBOICTBA.
8 | Buabl MHOrorpanHukoB. PazBepTku MHOrorpanHuka. KpaTyaiinme nyTyu Ha MOBEpXHOCTH MHOIOTpaHHUKA. Teopema Ditnepa.
IIpaBunbHBIE MHOTOTPaHHUKH. JIBOHMCTBEHHOCTh MNpaBUWIbHBIX MHororpaHHukoB. IIpusma. Ilapamnenenunen. CpoiicTBa
napawienenunena. IlpsMoyroneHelid mapamienenunea. Hakiaonnsle npusmbl. Ilupamupa. Bumbl mupamua. DneMeHTHI
NpaBWIBHOW mupamuibl. [lupaMuasl ¢ paBHOHAKIOHEGHHBIMH peOpaMH M TPaHsAMH, UX OCHOBHBIC CBo¥cTBa. [lmomiamm
NOBEPXHOCTEH MHOTOIPaHHHKOB.
Paznen 4. 20
Kom0unnaropuka
Tema 4.1. Conep:xanue yueOHOTo MaTepHaJia 1 2
IIpaBuna 1 ‘ OneMeHThl KOMOMHATOPUKHU. OCHOBHBIE MOHATHSI KOMOMHATOPUKH.
KOMOMHATOPUKHU [oBTOopenue. Peienne 3amad Ha TAOIMYHOE M IpaIECKOe MPEICTaBICHHE TaHHBIX
OK 1-9 IpakTHYecKne 3aHATHS 2
1 | ®opmMyIbl YKCiIa MEPEeCTaHOBOK, pa3MENIeHU, COUeTaHUM
2 | IlpaxTnueckas pabota Penrenne KOMOMHATOPHBIX 3ajad.
CamocrosiTeibHas padoTa CTyAeHTOB 17
3 | bunom HeroToHa u TpeyrompHUK [lackans
4 | TlpuknanHele 3a1a4u.
Paznen S. 26
Koopaunartsl n
BeKTOpa
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Tema S5.1Meton CamocrosiTeJibHasi padoTa CTY/1eHTOB 6 2
KOOP/AUHAT B 1 | JlexapTOBBI KOOPJAMHATHI B IPOCTPAHCTBE. BEKTOPHI.
[]pOCTpaHCTBe, 2 VYron MECXKIAY BEKTOpaMH. CKaJ'IHpHOe MMPOU3BEACHUC. ypaBHeHI/Ie IIJIOCKOCTH. d)opMyna pacCTosiHuA MEXKIAY TOYKaMMU.
BekTopnl Ypasuenue chepbl. Dopmyna paccTOSHHUS OT TOYKH J0 TIIOCKOCTH. CHOCOObI 3aaHust MPSIMON YpaBHEHUSIMU.
Pemenue 3aJa4 1 J0Ka3aTCJIbCTBO TCOPEM C MMOMOIIBIO BEKTOPOB U METOAOM KOOpAWHAT
OK 1-9 CamocTosiTe/ibHasi padoTa CTY/IeHTOB 20
1 | Yron mexnay Bektopamu. Koopaunarsl BekTopa. CkajisipHOE TPOU3BEECHUE BEKTOPOB.
2 CKaJmpHoe IMMPOU3BEACHUEC BEKTOPOB. TeopeMa 0 PAa3JIOKCHUU BEKTOpPA MO TPEM HECKOMILIAHAPHBIM BEKTOpaM
3 | KonnnneapHble BEKTOPHI
4 | KommuianapHbie BeKTOphI. Pa3noxkeHue 1o TpeM HeKOMILIAHAPHBIM BEKTOpaM.
5 | YpaBHenue minockoctH. DopMyia pacCTOSHHS MEXKAY TOUKaMH. YpaBHeHHe cdepbl. DPopMyna pacCTOSHHS OT TOYKH JIO
m1ockocTH. CriocoObl 3a1aHus IPSIMOi, YpaBHEHUSIMHU.
6 | Mcnonp3oBaHue KOOPAMHAT M BEKTOPOB MPHU PEIICHUN MAaTEeMaTHYECKUX U MPUKIIATHBIX 3a/1a4.
7 | Bexropsl. JleiicTBuUsI ¢ BEKTOpaMu
8 | llekaproBa cucreMa KOOPAMHAT B IPOCTPAHCTBE
9 | CkayisipHOE ITPOU3BEICHNE BEKTOPOB.
10 ‘ Pemenue 3ana4 v 10Ka3aTeNbCTBO TEOPEM € TOMOLIBIO BEKTOPOB U METOJOM KOOpJAUHAT.
Pazgen 6. 53
OcHoBBI
TPUTOHOMETPUH
Tema 6.1. Conep:xanue yueOHOTro MaTepuaJia 1 3
Tpuronomerpuueck | 1 | OcHoBHble MOHATHS. CHHYC, KOCUHYC, TAHT€HC U KOTAaHT€HC MPOU3BOJIBLHOTO YIJIa. Panuannas mepa yria,
He BbIPpAKeHUs TPUTOHOMETPHUYECKAs OKPY)KHOCTb. TpHUTOHOMETpHUYECKHE (QYHKIUH YUCceNl U YrioB. DopMyibl HpUBEACHUS, CIOXKCHUS
OK 1-9 TPUTOHOMETPUIECKUX (DYHKIHH, (OpMyIBl ITBOWHOTO W IOJIOBHHHOTO apryMeHTta. [IpeoOpa3oBaHue CyMMEI, pa3HOCTH B
NPOM3BEACHHE TPUTOHOMETPUYECKUX (QYHKIMH, W HaoOopor. Hynu GyHKOMM, TPOMEXYTKH 3HAKOIOCTOSHCTBA,
MOHOTOHHOCTh. Haunbosiplee 1 HauMeHblIee 3HaueHne GyHKuy. [lepuoauyeckne QyHKIMM U HAUMEHBIIHI Tieprol. YeTHbie
1 HeYeTHbIE (DYHKIIHH.
CamocrosiTeibHas padoTa CTyACHTOB 16
1 | PaguanHbIil MeTO M3MEPEHUS YIITIOB BpalllEeHUs U CBSI3b C TPaJyCHOW MEpOH.
2 | PagmaHHbBIN METOJ M3MEPEHUs YIIIOB BPAIICHUS U CBSI3b C TPATyCHON MEpOiA.
3 | Oyukuun «apobHast yacTs uucna» y ={ X} W «enas 4acTh 4ucia» y =[x ]. Tpuronomerpuueckue (QYHKIHH YHCIOBOTO
apryMeHTa y X = C0S , Yy X =Sin , y X =1tg , y X = ctg . CoiicTBa u rpaduKu TpUrOHOMETpHYeCKUX (yHKuMi. OOpaTHbIe
TPUTOHOMETpPUUECKHE QYHKIIMHU, NX TIIaBHBIC 3HAYEHHs, CBOICTBA U rpaduKH.
Tema 6.2. Conep:xanue yueOHOTro MaTepuaJia 1 2
Dopmy.Jibl 1 \ OCHOBHBIE TPUTOHOMETPUUYECKHE TOXAecTBA. DOpMyIIbI NpUBEACHUS 2
TPUTOHOMETPUH. DopMyITbI CIIOKEHUS! TPUTOHOMETPUYECKUX (PyHKIMH, OpMyYJIIBI IPUBEAEHUS, (OPMYJIBI TBOHHOTO apryMeHTa.
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OK 1-9 2 \ [TpeobpazoBaHrs TPUTOHOMETPUUYECKUX BBIPAKEHU. 2
@opMynbl NPUBENCHUS, CIOXEHUS TPUTOHOMETPUYSCKUX (QYHKUUH, (OpMyNBl ABOMHOTO W IIOJOBHHHOTO apryMeHTa.
IIpeobpa3oBaHne CyMMEI, pa3HOCTH B IPOHU3BEICHIE TPUTOHOMETPHUIECKUX (DYHKIMH, H HA000POT
CamocTtosiTeibHas padoTa CTYAeHTOB 20
1 | OcHOBHEBIE TPUT'OHOMETPHYCCKUEC TOXKICCTBA
2 | @OpMyIBI CIOXKEHUS, YABOCHUS
3 | IIpeobpazoBaHre CyMMBI TPUTOHOMETPUYECKUX (DYHKIIMK B IPOU3BEICHUE
4 | TIpeoOpa3oBaHuEe MPOU3BEICHUS TPUTOHOMETPHIECCKUX (PYHKITUN B CyMMY.
5 | IIpeobpazoBaHusi TPUTOHOMETPUUYECKUX BBIPAKEHUH.

Tema 6.3. Conep:kanue y4eOHOT0 MaTepuaJia 1 2

IIpocreitmme 1 | Tpuronomerpuyeckue ypaBHEHUS )51 HEPaBEHCTBA
TPUTOHOMETPUIECK | ApKKOCHHYC, apKCUHYC, apPKTaHI€HC YHciaa. APKKOTAHI'€HC YHUCHa.
HE YpaBHECHUI, Tpuronomerpuueckue ypaBHeHUs1. O THOPOJAHbIE TPUTOHOMETPUYECKHIE YPAaBHEHHUS
HepaBeHCTBA IIpakTHYecKue 3aHATHS 2

OK 1-9 1 | IIpocreiimine TPUrOHOMETPUYECKUE YPABHEHNS U HEPABEHCTBA.
Pemenne npocreimmux TpPUrOHOMETPUUECKUX HepaBeHCTB. [Ipocreiiye cucTeMbl TPUTOHOMETPUYECKUX YPABHEHHUI.
CamocrosiTesibHasi padoTa CTY/IEHTOB 12
1 | OO0patHbIe TPUTOHOMETPUYECKHE (QDYHKIIMH
Hynn ¢yHKUMM, TPOMEKYTKHM 3HAKOIIOCTOSHCTBA, MOHOTOHHOCTh. HamGonbliee W HauMeHbllee 3HAa4YeHHE (QYHKIHH.
[epuognyeckre GyHKIUNA M HAUMEHbIIMHA repron. YeTHple U HeueTHble QyHKIMU. DyHKIMN «IpoOHAs 4acTh YHMCIay y ={X} U
«uenas yacTh yucaay y =[x]. OOpaTHble TPUTOHOMETpUYECKUE (DYHKINH, HX TJIaBHbIC 3HAUYCHHUS, CBOMCTBA M rpaHKu

Paznen 7. 34

DyHKIUHA

Tema 7.1. Conep:xanue yueOHOTro MaTepuaJia 2 2

DOyHKIMH, HX 1 | ®ynxuun. Croiicta pyukimu. O6paTHbIe HYHKIIH.

CBOMCTBA JIBr>xeHHUs B IPOCTPAHCTBE: MapalieNbHBII NEPEeHOC, CHMMETPHS OTHOCHTEIIBHO IIJIOCKOCTH, LICHTPalbHAsi CHMMETPHS, TIOBOPOT

u rpaduKH OTHOCUTENBHO mpsMoiil. [lpeoOpasoBaHue mmojao0ust, roMoTeTHs. PelnleHHe 3amad Ha IUIOCKOCTH C  HCIHOJIB30BAaHHEM

OK 1-9 CTEPEOMETPHYECKUX MeTo10B. B3anMuo obparHbie Gpyrkuun. ['paduku B3auMHO 00paTHBIX QYHKIHIA.
2 I CreneHHbIe, TTOKa3aTeNIbHbBIC, JIOTAPU(PMUUIECKUE U TPUTOHOMETPHUECKUE QYHKIIUU. 2
HyJ'II/I (byHKHI/II/I, MMPOMEKYTKH 3HAKOIIOCTOAHCTBA, MOHOTOHHOCTb. HauGonpiiee W HavMEHbIIES 3HAYCHHE q)yHKLII/II/I.
Ilepnonnueckne ¢pyHxmu. YeTHOCT M HeYeTHOCTh (GyHKIMHA. CroxHble GyHKINU. TpUroHoMeTpryecKie GyHKIIUH Y = COS X , ¥
= sinx , y = tgx . OyHkuusay = ctg Xx. CpoiictBa u rpaduku TpuroHomerpudeckux ¢yHkimii.Jlorapudpmudeckre ypaBHEHUS H
HepaBeHCTBa. Jlorapudmuyeckas GyHkius u ee cBoiicTBa U rpaduk. CreneHHas GYHKUUS U ee CBOMCTBA U rpaduK
3 | IpeoGpasoBanus rpaduxos GyHKIwit 2
Meton WHTEpPBAJIOB JUIA pemIeHHs HepaBeHCTB. [IpeoOpasoBaHust rpadukoB (GYHKIWI: CIOBUT BAOIHb KOOPAWHATHBIX OCEH,
PaCTAKCHUE U CKATHUE, OTPAKCHUC OTHOCUTCIIBHO KOOPANMHATHBIX oceit. rpa(blflquKI/Ie MCTOABI PCIICHUA ypaBHeHI/Iﬁ 1 HCPABCHCTB
CamocrosiTeibHas padoTa CTYyACHTOB 32
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[Tprmepsl 3aBUCUMOCTEN MEKy TEPEMEHHBIMH B pEaIbHBIX MPOIIECCaX U3 CMEXHBIX AUCIUIIINH

Hccnenoanne GpyHkunu

HenpepriBHble U nepuoinyeckue QyHKINH

AIWIN -

[TpeobpazoBanus rpaduka pynkuuu. 'apmonnyeckue konebanus. Ilpuxiiagnbie 3agaun.

JIBIKeHUs] B IPOCTPAHCTBE: MapauIebHBIA MEPEHOC, CHMMETPUS OTHOCUTEIBHO IUIOCKOCTH, IICHTpallbHAs CHMMETpPHS, TOBOPOT
oTHocuTenpHO TpsiMoil. IlpeoOpasoBanme momoOumsi, romorterws. PemeHne 3amad Ha IUIOCKOCTH C  HCIIOJIB30BAHHUEM
CTEPEOMETPUUECKHX METOJIOB.

Pa3znea 8. 29
MHoOrorpaHHUKHU
Tema 8.1. Coaep:xanue yueOHOT0 MaTepHaJia 1 2
MHororpaHHMKH 1 ‘ Bepmunsl, pebpa, rpaHi MHOTOTpaHHUKA
OK1-9 [Mapannenenunen. CBOWCTBa MPsIMOYTOJIBHOTO Mapasurenenunena. Teopema [Tudaropa B mpocTpaHcTse.
2 ‘ ITpusma, ee ocHoBaHUs1, OOKOBBIC peOpa, BEICOTA, OOKOBasI IOBEPXHOCTb. 2
IIpaBunbHBIE MHOTOIpaHHUKU. [IBOMCTBEHHOCTh MpaBWIbHBIX MHOTrOrpaHHukoB. Ilpusma. Ilapamnenenunen. CaoiicTBa
napajjieiicnmneaa. HpﬂMOYFOHBHBIP‘I NapaJICJICIIUIICA. HaknonubIe IIPU3MBIL.
3 | [Tupamua, ee ocHoBaHUEe, OOKOBBIE pedpa, BHICOTA, OOKOBAsI TOBEPXHOCTD. 2
[Mupamupia. Buapl nupaMua. DneMeHTHl NpaBUiIbHOW mupaMunsl. [Tupamuabl ¢ paBHOHAKIOHEHHBIMU peOpaMu M TPaHsIMH, HX
OCHOBHBIC CBOHCTBA.
CamocrosiTe/ibHasi padoTa CTY/ICHTOB 28
1 | CeueHust, pa3BepTKU MHOTOTpaHHUKOB. [nommaas mosepxuocti. CuMMeTpust
Pa3BepTku MHOrorpanHuka. Kpargaiiime myTH Ha NOBEpXHOCTH MHOrorpaHHuka. Teopema Oifnepa Ilnomaan moBepxHOCTeH
MHOTOTPaHHHUKOB. J[BOWCTBEHHOCTh MPaBWJIBHBIX MHOTOTpaHHUKOB. llpu3ma. Ilapamnenenumnen. CoiicTBa mapajieienune/a.
[IpssmoyronbHeli mapamtenenunen. Haxmonnsle mpusmsbl. [lupamuma. Buael nmupamua. OneMeHTH HPaBIIIBHOW HMHPaMMIBL
ITupamuel ¢ paBHOHAKJIOHEHHBIMH peOpaMu M 'paHsIMH, HX OCHOBHBIE CBoHCTBa. I10ma i moBepxHoCcTeit MHOTOTPaHHUKOB.
Paznen 9.Tenan 3
MOBEPXHOCTH
BpalleHUs.
Tema 9.1. Conep:xanue yueOHOTro MaTepuaJia 1 2
Hwuaunap, konye, | 1 | Hwimsap u koHyC.
map 2 | llap u cdepa 2
OK 1-9 3 | YceueHnasi nupamMuia U yCEUEHHBIH KOHYC. 2
Tena BpameHus: mUIUHAP, KoHyc, map W chepa. CeueHus nuiauHApa, KoHyca W 1mapa. IllapoBoil cerMeHT, IMapoBOM CIIOH,
1apOBOH CeKTOp (KOHYyC). YceueHHas MMpaMuia U yCeueHHbIH KOHYC.
IIpakTnyeckue 3aHsATHS 2
1 | Pewrenue 3anau 2

OnemMeHThl cepuueckoil reomerpun. Konndeckue cedenws. KacaTenbpHble NMpsMble W TUIOCKOCTH. BIiMcaHHBIE M ONMHCAHHBIE
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cdepsl. Kacaromuecs cepsl. KomOnHanmu e BpaleHus

Paszagea 10. 64
Hauana
MAaTEeMATHYECKOT0
aHaJIM3a
Tema 10.1. CamocTosiTe/ibHasi padoTa CTY/IeHTOB 30
MocaenoBarenbHocT | 1 | ITocnenoBarensHOCTH. [lOHSATHE O TTpEaEne NOCIEN0BATENBHOCTH 2
H. Ionsarue npenena ¢pyaknun B Touke. [loHsTHe Mpenena GyHKIMHA B 0€CKOHEUHOCTH. ACHMNOTOTH rpaduka GyHkimn. CpaBHEHNE
IIpousBoanas. OEeCKOHEUYHO MalblX M OeckoHeyHOo Oonbux. HenpepweiBHOCTh (yHKuuu. CBoiicTBa HempepblBHBIX (yHKumMil. Teopema
OK 1 _ 9 Beﬁepnnpacca. Yucnopas II0CJICA0OBATCIIbHOCTD. Hpe,uen IOCJICAOBATCIIbHOCTH.
2 ‘ [TpaBuna u popmynsl quddepeHIrpoBaHUSL
[IponsBonHas. YpaBHeHHE KacaTenbHOH K rpaduky pyukmun. Jnddepermupyemocts pyHkunu. [Ipon3BonHas QyHKIIUE B TOUKE.
IIpakTnyeckue 3aHATHS 2
1 | Ilpon3BogHbIE OCHOBHBIX 2JIEMEHTAPHBIX (DYHKIMI. YpaBHEHUE KacaTeIbHOU B 00111eM BUE
3 | MexaHH4YeCKUI U TeOMETPHUYECKII CMBICI TPOU3BOIHOM.
4 | UccnenoBanue QyHKIMH C TOMOIIBbIO POU3BOAHOMN
HCCJ’IG,Z[OB&HI/Ie DJICMCHTAPHBIX (i)yHKLII/II\/'I Ha TOYKH 3KCTpEMYyMa, HauOoJIbIIIEE U HAMMEHBIIIEE 3HAYEHHUE C IIOMOIIIBIO HpOI/ISBOHHOfI.
Ioctpoenne rpadpukoB (YHKIHMHA C IMOMOIIBIO NMPOW3BOAHBEIX. [IpMMEHEeHHEe TPOW3BOAHON MpH pemIeHWH 3amad. Haxoxiaenwe
OKCTPEMYMOB CI)yHKI_[I/Iﬁ HCCKOJIbKUX IICPCMCHHBIX.
Tema 10.2 Conep:xanue yueOHOTro MaTepuaJia 2 2
ILromans 1 | IlepBooOpa3Hasi U MHTETpal..

KPHUBOJIMHEHHOM 2 | Inomans KpUBOJUHEHHON Tpamenuu. 2
Tpaneuuu. [lepBooOpasnble neMeHTapHbIX GyHkuunit. [Tnomans kpuBonuHelHo! Tpanermun. ®opmyna Herorona-Jleitoanna. OnpeneneHHbIH
HHurerpan MHTErpaL.

OK 1-9 CamocTosiTe/ibHasi padoTa CTY/1eHTOB 30

1 | UnTerpan u nepBooOpa3Has
2 | Teopema Herorona—1JleiiOHmia
[Tnomans kpuBoMHEHHOU Tpanennu. Popmyna HeioToHa-JIeiiOHUIA.
3 ‘ [IpuMmeHeHne nHTerpana K BhIYUCICHUIO (U3NUYECKUX BEIMYNH U TUIOMIAIeH.
Brruncienune mmomaneit miockux GUryp u 00beMOB TeJ BPaIIeHUs C TOMOIIBI0 HHTErpaita. MeTonb! pemeHus (yHKIHOHAIBHBIX
ypaBHCHI/Iﬁ 1 HCPABCHCTB
4 ‘ [TprmeHeHre nHTerpaia K BIYUCICHUIO GU3NYECKUX BEJTMYMH U TUIOMIA IeH.

Pa3znen 11. 31

O0BbeMBI TeJI 1
IJIOLAIN UX
MOBEPXHOCTEH.
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Tema 11.1 Conep:kanue y4eOHOT0 MaTepuaJia 1 3
O0BLeM U ero 1 | Omementsr reomerpru Macce. [lomsarne obvema. OOBEMBI MHOTOTpaHHHKOB. OOBEMBI TeN BpamleHHs. AKCHOMBI 00beMa.
H3MepeHue. BeBog dopMyn 00beMOB NMPSIMOYTOJIBHOTO HapajUIeienue a, NPpU3Mbl U nupaMuabl. PopMyIsl A HAXOXKICHHUS o6VLeMa
OK 1-9 terpas’apa. Teopembl 00 OTHOHIEHHAX O0O0BEeMOB. IIpHIIOKEHHS HHTErpaja K BEIYHCICHUIO 00BEMOB M IIOBEPXHOCTEH Tel
Bpamernns. [Imomans chepuaeckoro mosica. O6beM MApPOBOTO CIIOSI.
2 | O6beM u ero m3aMmepenue. Murerpanpnas Gopmyna od0bema.@opMyiibl 00beMa MHOTOTPAHHUKOB U TE 3
BpalCHUs
CamocTtosiTe1bHas padoTa CTYAeHTOB 30
1 | Beruucienue miomnaaei 1 00beMOB MHOTOTPAHHUKOB
2 | Ilpumenenne o0beMOB Tipu perreHun 3amad. Ilmomans cdepsl. PasBepTka munmHgpa m koHyca. [Inomans moBepXHOCTH
IMUIMHAPa 1 KoHyca. KoMOMHamy MHOTOTpaHHUKOB 1 Tel BpamieHus. [lomobue B mpoctpancTse. OTHOMIEHNHE 00BEMOB.
3 | Beruncnenne miomaneld 1 00beMOB TEJl BpallleHUS
4 | KomOvHanuu MHOTOTPAaHHUKOB W Ted BpamieHus. I[lomoOue B mpocTtpaHcTBe. OTHOIICHHE OOBEMOB M IUIOINAACH
MOBEPXHOCTEH MOJOOHBIX (uryp. JIBWXKEHHs B MPOCTPAHCTBE: MapaUIedbHBIH IEPEHOC, CUMMETPHUS OTHOCUTEIBHO
TUIOCKOCTH, LIEHTpalbHasi CUMMETpUs, [TOBOPOT OTHOCHTENbHO npsiMoil. [IpeoOpa3oBanue momodusi, romoreTusi. Pernenue
3324 Ha IJIOCKOCTH C MCHOJIb30BAaHUEM CTEPEOMETPUUECKHX METOMOB.
Paszgen 12. 22
DJIeMeHTbI
CTATUCTHUKH U
TEOpPUH
BEPOSATHOCTEH
Tema 12.1. CamocrosiTeibHAas padoTa CTY1eHTOB 20 2

CraTucTuKa "

1 | DieMeHTEI TeOpHH BEPOSTHOCTE
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Teopus
BEPOATHOCTEM
OK 1-9

BeposiTHOCTB M CTaTHCTHKA, JOTHKA, Teopus rpadoB u komOuHaTopuka IloBTopenue. Mcnons3oBanue TabauL U Auarpamm Juis
NpE/CTaBICHUS NaHHBIX. PelleHne 3agad Ha NPUMEHEHHE OIMCATENBHBIX XapaKTEPUCTHK YHWCIOBBIX HaOOPOB: CpEIHUX,
HauOONBIIEro W HAaWMEHBIIEro 3HAUCHMs, pa3Maxa, IUCIEPCHM M CTaHJApTHOTO OTKJIOHEHHs. BplymcieHue 4YacTtoT u
BEPOSITHOCTEH COOBITHH. BBIUMCICHHE BEpOSTHOCTEH B ONBITAX C PaBHOBO3MOXKHBIMH 3JIEMEHTApHBIMH  HCXOJAMH.
Hcnonp3oBaHne KOMOMHATOPHWKH. BEUuCIIEHNE BEpOATHOCTEH HE3aBHUCHMBIX COOBITHH. Vcmonmp3oBaHne (OPMYIBI CIOXKECHUS
BEPOSATHOCTEH, AuarpamMm Diiniepa, aepeBa BeposTHocTel, popmynsl bepaymmi. BeposTHOCTHOE TPOCTPaHCTBO. AKCHOMBI TEOPHH
BEPOSITHOCTEN. Y ClI0BHAs BEpOATHOCTD. [IpaBmiio yMHOKeHUS BepoaTHOCTeW. Dopmyna noaHoi BepostHocTH. Popmyna baiieca.
JuckpeTHble ciydaiiHble BENWYMHBI U pacnpeneneHus. COBMECTHBIE paclpeneieHus. PacnpeneneHne cyMMBl M NPOU3BEICHHS
HE3aBUCHMBIX CIy4aWHBIX BENWYMH. MaTeMaTHYecKoe OKUAAHUE W JUCHEpPCHs CIy4ailHOW BEJNMYMHBL Maremarndeckoe
OXHJAaHWE W [JHUCICPCHA CYMMBI CIydalHBIX BEIMYMH. DbuHapHas cioydaiiHas BENM4YMHA, pacnpenencHue bepHymm.
I'eomerpuueckoe pacnpeznenenue. buHoMuanbHOE paclpenesneHue U ero cBoifctea. ['unepreoMerprudeckoe pacrnpeesieHle U ero
cBoiictBa. HemnpepeiBHbIe ciyuaiiHble BenuuyuHbL. IlnoTHOCTH BepoaTHocTH. DyHKIMS pacnpenencHus. PaBHomepHoe
pacnpenenenue. IlokazatensHoe pacnpezneneHue, ero napamerpsl. Pacnpenenenue Ilyaccona u ero mpumeHenue. HopmanbsHOe
pacnpenenenue. @ynkuusa Jlannaca. [lapameTpsl HopManpHOTO pacnpezeneHus. [IpumMepsl ciaydallHbIX BEIWYUH, MOAYUMHEHHBIX
HOpMaJIbHOMY 3aKOHY (TIOIPeIHOCTh U3MEpeHuil, pocT uenoBeka). LlenTpanbHas npenensHas Teopema. HepaBeHcTBo Uebblmmesa.
Teopema YebblieBa u Teopema beprysutu. 3akoH 6onbimx yucen. BeIOOpoUHBIi MeTON n3MepeHus: BeposiTHocTel. Posb 3akoHa
OoupIINX YHCEN B HayKe, mpupoe u odmectse. KoBapnanus AByx ciydaiiHbIX BennuuH. [oHsTHE 0 KO3 duIMEeHTe KOppesinuy.
CoBMecTHBIC HAOIOICHUS IBYX CIIydaifHbIX BenndrH. Berbopounslit koadduiment koppemsiun. Jinneiinas perpeccust.

IIpakTHYecKkue 3aHATHSA

1 | Pemrenue MPAaKTUYCCKUX 3a/la4 C IPUMCHCHUCM BCPOATHOCTHBIX MCTOIOB.

Cratuctuueckas runore3a. CTaTUCTHKA KPUTEpHS U €€ yPOBEHb 3HaUMMOCTHU. IIpoBepka MpocTEeHIINX TUIOoTe3. DOMIUPHUECKHE
pacmpesienieHuss W HMX CBS3b C TEOPETHUECKMMH paclpeneleHusiMu. PanroBas koppemsuus. IlocTtpoeHwe COOTBETCTBHM.
VHbeKTHBHBIE M CIOPBEKTHBHBIE COOTBETCTBUs. buekumun. [luckperHas HenpepbiBHOCTh. [IpuHmmn [Jupuxiie. Koxmposanwue.
JBonunas 3armuch. OCHOBHbIE MMOHATHS TeopuH rpados. [lepesbs. JIBondnoe nepeBo. CBsazHocTh. KommoHeHTs! cBsi3HOCTH. [TyTn
Ha rpade. DinepoBsl i ['aMUITBTOHOBHI Ty TH.

Paznen 13
YpaBuenus u
HepaBeHCTBa

33

Tema 13.1.
Pemrenune
YPaBHEHUM U
HEPaBeHCTB

OK1-9

Coaep:xanue yue0HOro MaTepHaJia

1 | YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI YPABHEHUM.

CamocrosiTeibHas padoTa CTyACHTOB

1 | Jlorapupmuueckue ypaBHeHHs W HepaBeHcTBa. Jlorapupmuueckas ¢(yHkuuss M ee cBoiicTBa M rpaduk. CHCTeMBb
MOKA3aTeJIbHBIX, JIOTAPU(YMHUUECKUX M HMPPALMOHAIBHBIX YpaBHEHHH. CHCTEMBI IOKa3aTeNbHBIX, JOTapUMHUUYECKUX H
MPPAILOHATIbHBIX HEPABEHCTB.

N

HpI/IMeHeHI/Ie MaTEMATUYCCKHUX METOJ 0B IJId PCIICHUA COACPIKATCIIBHBIX 3a1a4

3 | Pemenue 3aau ¢ ucnosib30BaHWEM I'pajyCHOM Mepbl yria. Moaynb uncia u ero cBoictea. Pelienue 3ai1au Ha ABUKEHUE U
COBMECTHYIO pa60Ty C IIOMOUIIBIO JIMHEWHBIX U KBaJIpaTHBIX ypaBHeHI/Iﬁ U UX cucteM. Pemenue 3a4a4 C IOMOIIIBIO YHCIIOBBIX
HEpaBEHCTB U CHCTEM HEPAaBEHCTB C OJJHOH NMEepeMEHHOH, ¢ IPUMEHEHNEM H300pa’keHHs YUCIOBBIX IPOMEXYTKOB.

4 | OcHOBHBIE IPUEMBI pellIeHUs] ypaBHEeHU. Pelienne cucteM ypaBHEHHH
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TpHFOHOMeTpI/I‘lCCKHC YpaBHCHUA. OILHOpO[[HLIC TPUTOHOMETPUICCKUC YpaBHCHUS. Pemenne
TPUTOHOMETPUICCKNX HCPABCHCTB. HpOCTeﬁmHe CUCTEMbI TPUTOHOMETPHUUICCKUX ypaBHeHI/Iﬁ

MIPOCTEHIINX

Vcnonp3oBanue cBOMCTB U rpaduKkoB (PYHKUIMN AJisl pellieHUs] ypaBHEHHUI U HEPaBeHCTB

Pemenne 3amay Ha IBWKEGHHE M COBMECTHYIO PabOTy, CMECH M CIUIaBBI C IIOMOIIBIO JMHEHHBIX, KBAaJPaTHBIX U JPOOHO-
panMoHaNRHBIX YpaBHEHNH 1 uX cucteM. [IpuMeHeHne npon3BoaHOH B (husnke. [I[ppMeHeHne 00eMOB IIPH peIIeHIH 3a/ad.

Bcero:

416
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1. IIpodeccuonanbHoe oOpazoBanue. Cronuia: WHOOPMAIIMOHHO-TIEIArOTMYECKOE,
Hay4yHO-METOAMYECKOe Hu3laHue / yupenurtenu JlemaprameHT oOpa3oBaHUs
ropoga  MockBel;  Poccuiickas — akagemust  oOpa3oBaHus;  AKaaemus
npodeccuonanbHoro oopaszosanus. — 1997 — . — Mocksa: HUMPIIO, 2016 — . —
Exemec. — TekcT: HENOCPEACTBEHHBIN.

2. Cpennee mpodeccroHanbHON  00pa3oBaHWE: TEOPETUYECKUW W HAy4YHO-
MeToIMYecKuil )xypHai / yupeaurens Poccuiickas akagemust oOpazoBanusi, Coro3
mupektopoB CCY30B Poccun. — . - Mocksa: Cpennee npod)ecCHOHAIBHOE
obOpazoBanue, 2016 — . — Exxemec. — TekcT: HEMOCPEACTBEHHBIM.

3. Cpennee npodeccroHabHOM 00pa3oBaHUE: MPHIOKEHHE K TEOPETUUECKOMY M
HAay4YHO-METOIMUeCKOMY KypHany «CpenHee npodeccuoHAIbHOE 00pa30BaHUE)
/ yapenutenb Poccuiickas akaaemusi oOpazoBanus, Corwo3s aupexkropo CCY3oB
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Poccun. - . — Mocka: Cpennee npodeccuonanpnoe oopazoBanue, 2016 — . —
Exemec. — TekcT: HEMOCPEACTBEHHBIMN.

HNuTepHeT-pecypesbl:

1.

2.

3.

Ennnoe oxHO poctyma k oOpaszoBarenbHbIM pecypcam: caiit. —  URL:
http://window.edu.ru/ (nata oopamiernus: 18.05.2020). — TekcT: 37I€KTPOHHBIH.
Bcs matematuka B OTHOM MecTe — MaTemaTudeckuid noprai: cait. — URL:

http://www,allmath.ru(nara oopamenus: 18.05.2020). — TeKCT: 3EKTPOHHBIH.
Marematuka: crpaBouuk (Gopmys mo anredpe U reoMEeTpHH, PEUICHUS 3a1ad U
npuMepoB. Maremarnyeckue  Qopmynsr  on-line:  cair. — URL:
http://www.pm298/ru (nata obpamienus: 18.05.2020). — TekcT: 3IeKTPOHHBIN.

. CBoOomnass martemarmka: cair. —  URL: http://www.free-math.ru (mara
obpamenus: 18.05.2020). — TekcT: 271eKTPOHHBIMN.

. denepanbHbIi HCHTP UH(POPMAIIMOHHO-00Pa30BaTEILHBIX pecypcoB
MunucrepcTBa oOpazoBanus W Hayku: cat. — URL: http://eor.edu.ru (mara

obpamenus: 18.05.2020). — TekcT: 2IeKTPOHHBIN.
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