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PaGouas mporpamma 00611e006pa3oBaTebHON yueOHOW JUCIUIUIMHBI pa3paboTaHa
Ha ocHoBe denepasbHOro TOCYJAPCTBEHHOIO 00pa30BaTENbHOIO CTaHAapTa
cpemHero obmiero oOpa3oBaHUs, TPUMEPHON MPOTPaMMbl 0OIIe00pa30BaTEIHLHOM
yueOHOM nucuuIiminHbl «Matematuka», pekomeHnoBaHHod PI'AY «DUPO» B
Ka4yecTBE MPUMEPHOU MPOTPaMMBI IJIsl pealiu3alliid OCHOBHOW MPOQEeCCHOHATBHON
oOpazoBatenbHOl mporpamMbl CITIO Ha 6a3e OCHOBHOTO OOIIEro 0Opa3oBaHUS C
MOJTyYeHUEM CpeaHero oOmiero oOpa3oBaHHs C YYETOM TEXHHUYECKOTO MPOQUIIs
npodeccuoHalbHOTO 00pa3oBaHus, PexoMeHmanuii Mo opraHu3anuy MOJydeHUs
cpeaHero o6mero oOpa3oBaHUs B TIpelesiax OCBOCHHUS 00pa30BaTelbHBIX
nporpamMm cpefaHero mnpodeccuoHaabHOro 00pa3oBaHusi Ha 0a3e OCHOBHOTO
obmiero oOpa3oBaHUs € ydeToM TpeOoBaHUN (DenepanbHbBIX TOCYIapCTBEHHBIX
oOpa3oBaTeIbHBIX CTAHJAPTOB M TOJy4aemMol Mpodeccur WU CHeUUaTbHOCTH
cpeaHero  mpodeccuoHaibHOro  obpazoBaHuss  (mucemo  [lemapramenta
TOCyJJapCTBEHHOM TOJUTUKH B cdepe MOArOTOBKU pabdoumx kaapoB u JIIO
Munoopuayku Poccun ot 17.03.2015 Ne 06-259),¢c yuerom [IpuMepHO# OCHOBHOM
oOpa3zoBaTeIbHON MpOrpaMMbl CpeaHero oOmero oOpa3oBaHusi, 0J00pPEHHOU
pemieHueM (¢denepaibHOro yueOHO-METOJUYECKOr0 OOBEAMHEHUS MO0 O0OIIeMy
oOpazoBanuto (mpotrokosn ot 28utoHs 2016 1. Ne 2/16-3), VYTouHeHuit
Pexomenmanuii mo opraHU3allMu TOJYYEHHUS CpPEAHETo o0Imero oOpa3oBaHHs B
npeenax OCBOCHHUS 00pa3oBaTENbHBIX MPOTPAMM CPETHETO MpodeccHnoHATBHOTO
oOpa3oBaHusd Ha 0a3e OCHOBHOrO oOHIero oOpa3oBaHUsS C Y4YETOM TpeOOBAHMIA
denepanbHbIX TOCYIAapCTBEHHBIX O0pa30BaTEIbHBIX CTAHJIAPTOB U IMOJIy4aeMOM
npodeccun UM CHEIUANTBHOCTA CPEAHET0 NPOGEeCcCHOHAIBHOTO 00pa30BaHUs
(mucemo JlemapTaMeHTa TOCYJAapCTBEHHOM TOJNUTUKH B cdepe MOArOTOBKH
pabouux kagpoB u IO Muno6puayku Poccum ot 17.03.2015 Ne 06-259) u
[TpumepHBIX TpOrpamMm  0O0IIe00pa30BaTEIBHBIX YYCOHBIX JAWCIUIUIAH IS
npodeccruoHanbHbIX OOpa3zoBarenbHbIX opranmsanuii (2015 r1.) (Omobpeno
Hayuno-meronnyeckum coBetoM Llentpa nmpodeccuonansHoro oOpa3oBaHHs U
cucteMm kBannpukauuii PI'AY «O®UPO» IIporokon Ne 3 ot 25 mas 2017 r.)
Opranuzanus pazpaboTUHK:

Opranuzanus pa3padoTUHK:

[TOYY CIIO «Bricmmii FopuInYeCKHA KOJIJIEK: SKOHOMUKA, (PHHAHCHI, CITy)0a
0€30MacHOCTH
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1. INOACHUTEJIBHASA 3AIINCKA

[Iporpamma oOmeoOpa3oBaTelbHOM Y4eOHON JUCHUIUIMHBI —«MaremaTukay
npeaHa3HadeHa  JUIsl  M3yYeHUs ~ MaTeMaTHKd B MPOo(ecCHOHATBHBIX
oOpazoBarenbHblXx opranuzauusix CIIO, peanusyrommx 00pa3oBaTENbHYIO
nporpaMMy CpeaHero ooOmero oOpa3oBaHHs B MpeAeliaXx OCBOCHHUS OCHOBHOMU
npodeccronanbHoil o6pazoBatenbHol nporpamMsl CITO (OITOIT CITIO) Ha 0aze
OCHOBHOTO 00111ero 00pa30BaHusl MPHU MOATOTOBKE CIICIIUATINCTOB CPEIHETO 3BEHA.

Conepxxanue mnporpamMmbl  «MaTeMaTtuka»  HampaBiIC€HO Ha  JIOCTHXKEHUE
CIEIYIOLINX Lese:

-- obecrieueHne chOpPMUPOBAHHOCTH MPEJCTABICHUN O COIMAIBHBIX, KYJIbTYPHBIX
U UCTOPUYECKUX (haKTOpaxX CTAHOBJIECHUS MAaTEMAaTUKHU;

-- o0OecrnicueHHUe C(i)OpMPIpOBaHHOCTI/I JIOTUYCCKOI'0, AaJITOPUTMHUUYCCKOIO H
MAaTCMaTHYCCKOI'O MBIIIJICHMA,

-- obecnieueHre chOPMUPOBAHHOCTH YMEHUS IPUMEHSTD MMOJTYyUYEHHbIC 3HAHUS TIPH
PELICHUH Pa3JINYHbIX 337a4;

-- obecrnieyeHue c(HOPMUPOBAHHOCTU TMPEACTABICHUN O MaTEMaTUKE KaK O YacTH
OOIIIEYETOBEYECKON KYJIbTYPhl, YHHUBEPCAIBHOM SI3BIKE HAYKH, TO3BOJISIFOIIEM
OIHMCHIBATH U M3Y4YaTh PEATbHBIE TIPOIIECCHI U SIBJICHUS.

1.1. OO0uas xapakrepucTHKa Y4eOHOM JUCHMIVIMHEBL «MaTeMaTuka»

PaGouas mporpamma y4eOHOW IUCHMIUIMHBI TpeJAHA3HAUYCHA JUIsl pean3aliuu
cpenHero obmero o6OpaszoBanus B npenenax OIIOIT  TIHICC3 TS
cnennanbHOcTer 09.02.03 «IIporpamMmmupoBaHHe B KOMITBIOTEPHBIX CHCTEMAax», B
COOTBETCTBHH C TPUMEPHOW MPOTPaMMON C YYE€TOM TEXHHYECKOTO Mpodums
MoJIy4yaeMoro npodeccuoHaIbHOro 00pa3oBaHMUs.

ITpu ocBoennn npodeccuii CI10 u cnenmansHocTelt CI1O TeXHHUECKOTO
npodmwis  npodeccHoHaNBbHOTO  00pa3oBaHUs  JUCIUIUIMHA  «MaTEeMaTHKa
n3ydaetrcsa Ha npoduibHOM ypoBHe PI'OC cpeanero obmiero obpazoBanus. [Ipu
M3yYCHUU TUCIUIUIMHBI MPECIeIyI0TCs Kak OO0Iue I M3y4YeHUsS MaTEeMaTHKH,
TaK U YYUTHIBAETCS crenuduka ocBauBaeMoil crnenuanbHOCTU. Tak o0mue 1enu
TPAIUIIMOHHO PEATU3YIOTCS B YETHIPEX HAINPABICHUSX:

- o011ee mpeAcTaBiIeHrUEe 00 UACSX U METO/1aX MaTEeMaTHKH;

- UHTEJUICKTyaJIbHOE Pa3BUTHE;

- OBJIaJICHHE HEOOXOAMMBIMU KOHKPETHBIMU 3HAHUSAMH U YMCHUSMU;

- BOCIIUTATEIBLHOE BO3JCHCTBHE.

Tak kak mnpoduiab CHEMUATHPHOCTH TEXHUYECKUM, TO BBIOOp IIenei
CMEIIAeTCA B MparMaTH4YeCKOM HampaBJICHUH, MPEeayCMaTPHUBAIOIIEM YCUICHHUE U
pacumpeHue MIPUKJIATHOTO xapakTepa M3y4CHUS MaTEMaTHKH,
MPEUMYILIECTBEHHON OPUEHTAIMU Ha aJTrOPUTMUYECKUN CTHJIb MO3HABATEIbHOMU
TSI TEIbHOCTH.



N3yuenne mareMaTuku Kak mpouiIbHOM 00Ieo0pa3oBaTeIbHON yueOHOM
JTUCHUIUIMHBI,  YYUTHIBAIOMIEW  chenuuKy  OCBaMBaeMOM  CTyJEHTaMu
cnenuanbHocTu CIIO, obecrieunBaercs:

-BBIOOPOM PA3IUYHBIX TOIX0/I0OB K BBEJCHUIO OCHOBHBIX TIOHSITHIA;

-popMUpoOBaHUEM CUCTEMbl Y4YEOHBIX 3aJlaHuii, 00eCIeUNBAIOIINX
3 PeKTUBHOE OCYIIIECTBICHNE BEIOPAHHBIX 11€JIEBBIX YCTAHOBOK;

-o0orameHueM CIeKTpa CTWied YyduyeOHOHW JesATeTbHOCTH 3a CYeT
COTJIACOBAHMUS C BEAYIIMMHU JCSITCIBHOCTHBIMH XapaKTEPUCTUKAMHU BBIOpAHHOM
CHEIUATIBHOCTH.

[IpodunbHas cocTaBisoOIIas OTpakaeTcss B TPEOOBaHUSX K IMOJATOTOBKE
O0Oy4YaronuXxcs B 4aCTH:

-001Iei CUCTEMBbl 3HAHWM: COJep)KaTeIbHbIE MPUMEPHl HCIOJIb30BaHUS
MaTEeMaTUYECKUX UACH U METOJI0B B IPO(hEeCCHOHATBHOM NeITeTbHOCTH;

-yMEHUM: pa3nuuie B YpPOBHE TpeOOBAaHUU K CIOKHOCTH TMPUMEHSIEMBIX
ITOPUTMOB;

-PAKTHYECKOTO WCTOJIB30BAHKUS TPHOOPETCHHBIX 3HAHUW W yMEHUH:
WHIUBUYyAIbHOTO YYEOHOTO OIbITa B TOCTPOCHHHM MaTEMaTHYCCKUX MOJEIIEH,
BBITIOJTHEHUHU UCCIIEIOBATEIIbCKUX TTPOCKTOB.

1.2. MecTto yueOHOH TUCHUILIMHBI B Y4eOHOM ILJIaHe

YyeOnass mucruiuimHa «MaTeMaTukay Hu3ydaeTcsi B 001eoOpa3oBaTeIbHOM
ke yueonoro miana OITOIT CIIO Ha 6a3e ocHOBHOIO 0OIIero o0pa3oBaHus ¢
MOJIYYEHHEM CPETHEro 00111ero 00pa3oBaHusl.

B yue6npix mmanax IIIICC3 yuebHas auciumivHa «MaremaTukay BXOIUT B
cocTaB 00111€00pa30BaTEIbHBIX YICOHBIX JUCIIUILIUH.

1.3. Pe3yabTaThl 0CBOEHHUS YUE€OHOI TMCUHHUNIMHBI

OcBoenue comepkaHusi ydeOHOW IUCHUIUIMHBI «MareMaTtnkay o0eCTeUrnBaeT
JOCTIKCHUE CTYJACHTAMHU CIICIYIONINX Pe3ybTaTOB:

JIMYHOCTHBIX:

—— c(OpPMUPOBAHHOCTD MPEJICTABICHUIN O MAaTEMATUKE KaK YHUBEPCATILHOM SI3bIKE
HayKH, CPEJICTBE MOJICIMPOBAHMUS SIBIICHUM U MPOLIECCOB, UJIESIX U METOJIax
MaTEMaTHKH;

—— MOHUMAaHME 3HAYMMOCTU MaTEeMaTUKH JJIsI HAy4YHO-TEXHUYECKOTo IIporpecca,
c(hOpMUPOBAHHOCTb OTHOIIIEHHUS K MaTEMAaTHKE KaK K 4acTH O0IIeYeT0BEYECKON
KYJBTYpPBI Ye€pe3 3HAKOMCTBO C UCTOPHEH pa3BUTHSI MaTeMaTUKH, SBOJIIOIUEH
MaTeMaTHYECKUX HJICH;

—— Pa3BHUTHE JIOTHISCKOTO MBIIIJICHHUS, IPOCTPAHCTBEHHOTO BOOOPAKECHHUS,
ANTOPUTMUYECKOMN KYJIbTYPbI, KpUTUYHOCTH MBIIIUICHUSI HA YPOBHE, HEOOXOUMOM
utst Oyaymedt mpodeccCHoHambHOM NeITeTbHOCTH, IS TPOIOJDKEHUS 00pa30oBaHUs
U CaMOOOpa30BaHMS;

—— OBJIQJICHUE MAaTEeMaTUYECKUMU 3HAHUSIMU U YMEHUSIMU, HEOOXOIUMBIMU B
MOBCEIHEBHOM XKU3HH, JIJI1 OCBOCHUSI CMEXKHBIX €CTECTBEHHO-HAYUYHBIX



JUCIUTUINH U TACHIUTLINH TPO()ECCHOHATBHOTO IIUKJIIA, IJIs TOTYYSHUS
o0pa3oBaHUs B 00J1aCTsIX, HE TPEOYIONUX YIIIyOJICHHON MaTeMaTHYECKON
MOTOTOBKU;

—— FOTOBHOCTb U CITOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CAaMOOOPa30BaHUIO,
Ha TIPOTSHKEHUU BCEU KU3HH, CO3HATEIILHOE OTHOIICHUE K HEMTPEPHIBHOMY
00pa3oBaHUIO KaK YCIOBUIO YCIIEITHON MPOodecCcHoHaIbHON U 00111eCTBEHHON
NEeSATENHHOCTH;

—— TOTOBHOCTb U CIIOCOOHOCTb K CAaMOCTOSITEIbHON TBOPUECKON U OTBETCTBEHHOM
NESATENHHOCTH;

—— FOTOBHOCTb K KOJIJIEKTUBHOM paboTe, COTPYAHHUYECTBY CO CBEPCTHUKAMU B
o0pa3oBaTeIbHOM, 00IIECTBEHHO MOJIE3HOM, Y4eOHO-NCCIIe10BATENbCKOM,
MPOEKTHOM U JPYTUX BUAAX ACSATEIbHOCTH;

—— OTHOIIICHHE K MPO(HEeCCUOHATHHOM IEATETLHOCTH KaK BO3MOKHOCTH YUacCTHs B
PEIICHUH JINYHBIX, OOIIECTBEHHBIX, TOCYaPCTBEHHBIX, OOIIEHAIMOHATBHBIX
npooem;

MeTanpeaMeTHbIX:

—— YMEHHUE CaMOCTOATEIILHO OMPEAEISTh EIU ASSTEIbHOCTU U COCTABIISTh TUIAHBI
JEATeIbHOCTH; CAMOCTOSITEIbHO OCYIIECTBIISITh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATH JACATEILHOCTD; UCIOIB30BaTh BCE BO3ZMOXKHbBIE PECYPCHI TS
JTOCTHDKCHHUS TIOCTABJICHHBIX 1IEJICH M peau3alliy IIaHOB JACATEIBHOCTH;
BBIOMPATH YCIEIIHbIE CTPATETUN B PA3TUYHBIX CUTYAIIUSIX;

—— YMEHHE MPOJIYKTUBHO O0IATHCS U B3aUMOJCHCTBOBATH B MIPOIIECCE
COBMECTHOM JIEATEIbHOCTH, YYUTHIBATH MO3HUIINH IPYTUX YYACTHUKOB
nesTenbHOCTH, 3 (HEKTUBHO pa3peniaTh KOH(IUKTHI;

—— BJIaJICHUE HABBIKAMH TTO3HABATEIHHOM, y4eOHO-MCCIIEIOBATEIHCKON 1
MPOCKTHOM JIEATEITLHOCTH, HABBIKAMH Pa3peieHus Mpo0eM; CTOCOOHOCTh U
TOTOBHOCTH K CAMOCTOSITEIBHOMY TIOMCKY METOJIOB PEIIEHUS TPAKTUYECKUX 3a]1a4,
MPUMEHEHUIO PA3TUIHBIX METOJIOB MTO3HAHUS,

—— TOTOBHOCTb M CLIOCOOHOCTb K CAMOCTOSITETbHON MH(POPMAIIMOHHO-
MO3HABATEIILHOM JICSITEILHOCTH, BKITIOUAst yMEHUE OPUCHTUPOBATHCS B PA3TUIHBIX
WUCTOYHHUKAX WH(POpMAIIUU, KPUTHICCKH OIICHUBATh U HHTEPIPETUPOBATH
uH(OPMAITHIO, TIOJTYIaeMYIO M3 Pa3IMIHBIX HCTOYHUKOB;

—— BJIQJICHUE SI3BIKOBBIMH CPEJACTBAMHU: YMEHHUE SICHO, IOTHYHO M TOYHO M3JIaraTh
CBOIO TOUKY 3pEHHUSI, UCIIOIH30BATh aJICKBAaTHBIC S3BIKOBBIE CPECTBA,;

—— BJIaJICHUE HABBIKAMH MO3HABATEIHHOM pedIeKcun Kak OCO3HAHUS
COBEPIIAEMbIX JEHCTBUN U MBICIIMUTEIBHBIX MPOIIECCOB, UX PE3YyJIbTATOB U
OCHOBAHM, TPAHMI] CBOETO 3HAHUS U HE3HAHMS, HOBBIX MO3HABATEIBHBIX 3a]1a4 U
CPEIICTB JIsl X JOCTHKCHUS,

—— IEeJICYCTPEMIICHHOCTh B TIOMCKAX ¥ MPUHATHH PEIICHUH, COOOPa3UTEIILHOCTh U
WHTYHIHS, PAa3BUTOCTh MPOCTPAHCTBEHHBIX MIPEICTABICHUI; CIIOCOOHOCTH
BOCIIPUHUMATh KPacoTy U TAPMOHHUIO MHPA:

NMPpEeAMETHBIX:



—— c()OpPMUPOBAHHOCTH MPEJCTABICHUN O MATEMATHKE KaK 4YaCTU MUPOBOM
KyJIbTYPbl I MECT€ MAaTEMAaTUKH B COBPEMEHHOMW ITUBHIIM3AINH, CTIOCO0aX
ONMCAHUS ABJICHUN PEaTbHOIO MUPA HA MATEMaTUYECKOM S3bIKE;

—— c(OPMUPOBAHHOCTH MPECTABICHUI O MATEMATUUECKUX MOHITHUAX KaK
BAKHEUIIINX MATEMATUYECKUX MOJIEIISAX, MO3BOJSIOIINX OMUCHIBATh U U3Y4YaTh
pa3HbIE MPOLIECCHI U SIBIICHUS; TOHUMAaHUE BO3MOKHOCTH aKCHOMATHYECKOTO
MIOCTPOEHMS] MATEMATUUYECKUX TEOPHIL;

—— BJIaJICHUE METOJIaMU JI0KA3aTEIbCTB U aJlTOPUTMOB PEIICHUS, YMEHUE UX
MIPUMEHSATH, TPOBOJAUTH JI0KA3aTEIbHBIE PACCYKICHUS B XO/I€ PEIICHUA 3a]1a4;

—— BJIAJCHUE CTAH/IapPTHBIMU NIPUEMAaMU PEMICHUS PAllMOHATIbHBIX U
UppalMOHANIbHBIX, TI0KA3aTEJIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHECHUN
Y HEPABEHCTB, UX CUCTEM; UCIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IMPOrPaMM, B
TOM YHCJIE U1 IOMCKA IIyTH PELICHUS U WILTIOCTPALMU PEIIEHNS] YPABHEHUH U
HEPABEHCTB;

—— c(pOpPMUPOBAHHOCTH MPECTABICHUN 00 OCHOBHBIX TTOHITHSIX
MAaTEMaTHYE€CKOTO aHAJIN3a U UX CBOMCTBAX, BJIAJICHUE YMEHUEM XapaKTEPU30BATh
noBeJIeHHe (PYyHKIIHI, UCIIOJIb30BAHKUE MOJYYECHHBIX 3HAHUM JIJ11 ONTUCAHUS U
aHaJIN3a peaJbHBIX 3aBUCUMOCTEN;

—— BJIaJICHUE OCHOBHBIMHU MOHSTUSIMHU O TNIOCKUX U MPOCTPAHCTBEHHBIX
Tr€OMETPUYECKUX (PUTYypaX, UX OCHOBHBIX CBOMCTBAX; CPOPMHUPOBAHHOCTH YMEHUS
pacro3HaBaTh reoMeTpuueckue (GUrypbl Ha YepTexkax, MOJICIAX U B peabHOM
MUpE; IPUMEHEHHE U3YUYEHHBIX CBOMCTB reOMeTpruecKuX Gpuryp u popmyi s
pELIECHUsI TEOMETPUYECKUX 3a/1a4 U 3a/]1a4 C PAKTUYECKUM COAEPKAHUEM;

—— c(pOPMUPOBAHHOCTH MPEJCTABICHUHN O MPOIECCaxX U SBICHUSIX, UMEIOIINX
BEPOATHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B pEaJIbHOM MUDE,
OCHOBHBIX MOHSTHUAX 3JIEMEHTAPHOU TEOPUU BEPOATHOCTEN; YMEHU HAXOIUTh U
OIICHUBATh BEPOSTHOCTH HACTYTUICHUS COOBITUN B MPOCTEUININX TMPAKTUICCKUX
CUTYyalUsIX U OCHOBHBIE XapaKTEPUCTUKHU CIyYAWHBIX BEJIMYUH;

—— BJIaJICHUE HABBIKAMHU MCIIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX OPOTrPaMM IIPU
penieHnuy 3aaad.

1.4. PekoMeHayeMoe KOJIMYECTBO YaCOB HA OCBOCHHE
NporpaMmMbl THCUHMIIIHHBI:

Ounas ¢popma o0yuyeHus:

MaKCHUMaJIbHOW y4eOHO# Harpy3ku oOydatomerocst 351gac., B Tom uucie:
00s13aTeIPHON ayIUTOPHOU YUeOHON HArpy3Ku oOydaromierocs: 234 gac.;
CaMOCTOSITEIbHOU padoThl oOy4aromerocs 117 gac.

3aounas ¢popma o0ydeHus:

MaKCHUMaJIbHOW y4eOHOM Harpy3ku odyuaronierocs 351 gac., B ToM yucie:

00s13aTeNIbHON ayIUTOPHOM yueOHOM Harpy3ku oOydaromierocs 22 yac.;

CaMOCTOSITeILHON paboThl oOyuatomierocs 329 yac.



2. CTPYKTYPA, COAEP KAHUE U TEMATUYECKOE
IJIAHUPOBAHUE YYEBHOM JUCIHUILJINHBI

2.1. O0beM yueOHOM TMCIUIJIMHBI M BUIbI Y4eOHO# padoThl

Buj yueOHoii padoThI O0bem O0bem

4acoB 4acoB

O4HO 3204HO
MaxkcumajibHasi yueOHasi HAarpy3Ka (Bcero) 351 351
Oos3aTesibHAsI Ay IUTOPHAsl YueOHasi Harpy3Ka (Bcero) 234 22

B TOM YHCJIC:

71a00paTOPHBIE 3aHSITHS

MIPaKTUYECKUE 3aHATUS 117 20

KOHTPOJIbHbIE paOOThI -

KypcoBas paboTa (IpOeKT) He MPeayCMOTPEHO -

CamocTrosiTe/ibHasi padoTa odyualonierocsi (Bcero) 117 329

B TOM YHCJIC:

caMOCTOsATeNIbHas paboTa HajJ KypcoBol paboToi
(IpOEeKTOM) HE MPEAYCMOTPEHO

BrinonHenune qoManiHux 3agaHui

[TonroTroBKa K ayAUTOPHBIM POBEPOYHBIM paboTaM

INOArOTOBKA K HTOTOBOM aTTECTAIlNH

Hrorosas arrecranus B popme IK3aMeHA




2.2 TemaTuyeckuii iIan M coaep:kanue yueonou nucuuniannbl OY/1.14 MartemaTtuka

HaumeHnoBanue Copep:xanue yueOHOI0 MaTepuaJia, caMOCTOATeIbHAsA padoTa 00yyaomuXxcs. Oobem OoBbeMm YpoBenb
pa3/iesioB U TeM 4acoB 4acoB OCBOCHHUS
04HO 3204YHO
1 2 3 4 5
Tema 0.1 Maremartika B Hayke, TEXHHKE, SKOHOMHKE, HH(POPMAIIMOHHBIX TEXHOJOTHAX M HPAKTHIECKOU NESTEIbHOCTH. 2 2
Lenu n 3a1aun n3yueHNEe MaTEMATHKU B YUPEXKJICHUIX CPEIHEro NMPophecCHOHaIbHOTO 00pa3oBaHMsI.
Brenenne
Pazgen 1. 10 1
Pa3zBuTHe NOHATHSA 0
qucie.
Tema 1.1. 3anuce MeNbIX U PaldoOHAIBHBIX Yhcel. ApupMeTndeckne NeicTBUs HaJ HUMH. JleJieHne ¢ 0CTaTKOM, MPH3HAKH 1 1
JEUMOCTH. Pa3iioskeHre HATypaabHOrO YHMCIa Ha MPOCThICe MHOXHTENH. HauOonbpiiuii OOIIUN IenuTelb.
Iessblie n Haumenbiiee oOmiee kpatHoe. OObIKHOBEHHBIE ApoOu. [IpaBuiibHbIe, HenpaBUiIbHBIE po0H. PaBeHCTBO qpoOeii.
paluoHAIbHbIE OcHoBHOE cBoHcTBO npobm. Cokpamenue apoOeit. IlpuBenmenme apoOeit k o0meMy 3HaMEHATEIIo.
4mcJa. Apudmernueckue ASUCTBUS HaJl OOBIKHOBEHHBIMHU Jpo0smu. [lecstuynbie qpobu. Apudmernueckue JIeUCTBUS
HaJ JecATHYHBIMU ApoOsmu. [Iponentsl. OOpaiieHne OOBIKHOBEHHOW ApOOM B OECKOHEUYHYIO NECSITHYHYIO
nepruoandeckyro apods. Koopaunarnas npsmas. MHOXKECTBO pallOHAIBHBIX YUCE
Tema 1.2. [HetictButenbuble uncna. Yucnosas mnpsmas. OO03Ha4eHHS HEKOTOPHIX YHCIIOBBIX MHOXecTB. CpaBHeHHE 1 2
JIelicTBUTENBHBIX unces. CBONWCTBA YUCIIOBBIX HEPABEHCTB. YNCIOBBIE MIPOMEXKYTKA. Moaylb AEHCTBUTEIBHOTO
JelicTBUTeIbHbIC yycia. @opMyna paccrossHUs MexAy IByMs Todukamu. IIpaBuna nelicTBus Haj ACHCTBUTEIBHBIMH YHCIAMHU.
4mcJa. CpoiicTBa apuMeTHYeCKUX ICUCTBUH HaJ ACHCTBUTENbHBIMH unciamu. [lpomopumu. Ilemas wactp wmcia.
JpoOHnas gyacTe yncna. UppannonaipHbIe drcia
IIpaxkTuyeckoe 2ansTe o TemMaMm 1.1 u 1.2 2
Tema 1.3. Mopnyns peiictBurensHoro uucia. @opmMysa paccTosHUs Mexay AByMs Todukamu. [IpaBuna pneiictBusi Hap 1 2
JecTBUTENIbHBIME  unciiaMu. CBoiicTBa apudMeTHyecKux JAEHCTBUI Hax JAEHCTBUTEIBHBIMH  YHCIAMH.
HpunbéanxeHnsbIe [Mponoprmu. Lenas yacts uncna. [IpodHas gacte uncna. Onpenenenne apu()METHIECKOTO KBaIPAaTHOTO KOPHSL.
BBIYHC/ICHUSA U CaoiicTBa apudmernueckux KopHei. KopeHb HEueTHOMN CTENeHH U3 OTPULIATEILHOTO YHCIIa
BbIYHCIUTE/IbLHbIE
cpeacTBa
Tema 1.4. [MpubmxeHHble 3HaYeHUsT yucen. AOCOJIOTHAsE U OTHOCHUTENbHAs MOTPEIIHOCTH. JlecsaTHuHble NPHOIIMKEHHS 1 2
JICMCTBUTENIFHOIO 4YHCJIAa II0 HENOCTaTky W 1o u30bITKy. IIpaBuio u3BIIeUEHMs KBaJpaTHOTO KOpHS U3
Crenenn ¢ HaTypaJIbHOTO YHCIIA.
PALHOHAIBHBIM H
JAefdCTBUTEIbHBIMHA

nmoxkasarTeJjieM.
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[IpaxTtrdeckoe ausTre o Temam 1.3 u 1.4

Tema 1.5.

KoMmmiekcHbie
qucaa

[TonsiTHe 0 KOMIUIEKCHOM 4Hcie. ApuMeTHIecKrue onepanuy HajJ KOMIDIEKCHBIMH YHCIaMHU. AnreOpandeckast
¢dopma kKomIuieKcHOTO gncia. OTbICKaHHE KOMIUICKCHBIX KOPHEH ypaBHEHHS.

[IpaxkTryeckoe ansaTHE 1O Teme 1.5

IIpoduibHble W npodeccHOHANBLHO 3HAYMMBIE 3JIEMEHTHI cojep:kanus. lcnoip3oBatek NpHOOpETEHHBIE
3HAaHUA B HpaKTH‘IeCKOﬁ JACATCIIBHOCTU U B HOBCCI[HCBHOﬁ KHU3HU, apI/I(i)MeTI/I‘-IeCKI/Ie }IeﬁCTBHH HaJ 4YuCJIaMU,
YCTHBIEC U MUCbMEHHBIC PHEMBI; MPUOIMKCHHBIC 3HAUCHHUS BEJIMYHH U TIOTPEIIHOCTH BBIYUCICHUM (aOCOTIOTHAS
U OTHOCHTEJIbHAS); CPAaBHEHNE YHCIIOBBIX BBIPAYKSHUH.

CamocTosiTe1bHAsi padoTa: BRINIOTHEHHE JOMAIIHUX 3aJJaHAH 110 pazzeny |

IIpuMepHas TeMaTHKA BHeayAUTOPHOII caMOCTOSITEJILHON PadoThI

©oOoNoaA~WNE

Apudmerndeckue ASHCTBUS HAJ/l YUCIAMH.

[TpubnamKxeHHbIe 3HAYEHHS BETUYHH.

CoMHUTENbHBIC TU(PHI YNCTIA.

[MTpaBuito 3anmcy MPUOIMKEHHBIX YHCETL.

OxpyrieHre NTprOIMKEHHBIX YHCEL.

I'pannma abcoMOTHO MOTPENTHOCTH MPUOIMHKEHHOTO YHCIA.
I'paHnIa OTHOCHTENBHOM MOTPENTHOCTH MPUOIIKEHHOTO YUCTIA.
[IpaBuna neicTBuUil ¢ MPUOMMKEHHBIMHI YUCIIAMH.

. OcHOBHBIE TPyl MUKPOKAIBKYJIATOPOB U WX OCHOBHBIC OTJIMYHSI.

10. CsoiicTBa cTenCHEN.
11. OcHoOBHBIC ITPaBHJIA BHITIOJHEHHSI BHIYMCIUTEIBHOTO TIPOIIecca.

17

Paznea 2.

Kopuu , crenenn,
Jorapugmsl.

28

Tema 2.1

CreneHu u ux
cBoOiicTBA.

CTel'[eH]: C HaTypaﬂbeIM IIOKaA3aTCJIEM. CBOﬁCTBa CTCIICHU C HaTypaJ'l])H]:lM IIOKA3aTCJICM. CTeHeHb C HyHeBI)IM
nokaszareneM. CTemneHb € OTpPULATENbHBIM LENbIM IoKazareneM. CTaHIapTHBIA BUJA  TMOJOXUTEIBLHOTO
IEHCTBUTEIIHLHOTO YUCIIA.

[IpakTudeckoe ransaTHe 1Mo Teme 2.1

Tema 2.2.

Hpeo6pa3OBaHn;{ anre6pa1/1qec1<1/1x BLIpa)KCHHﬁ, COACPIKaIIUX CTCIICHU.
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HeiicTBus co

cTenmeHsAMH.
Tema 2.3 Omnpenenenne apupMeTndeckoro kBaapatHoro kKopHs. CpoiicTBa apudpmerndeckux kopHel. KopeHp HeueTHOM 2
CTETICHN U3 OTPHULIATEIBHOIO YUCTIA.
KopHu n nx
CBOlCTBA.
[MpakTryeckoe ausTHE IO TeMaM 2.2 1 2.3
Tema 2.4 IIpeoOpa3oBanue anreOpanuecKuX BhIPAKEHHM, COACPIKAIIMX KOPHH. 2
JeiicTBus ¢
KOPHSIMH.
[IpakTuueckoe ransTHE 10 TEME 2.4
Tema 2.5. Crernienb ¢ qpoOHBIMU MOKa3aTessiMi. CBOMCTBA cTerneHel ¢ pallMoHalIbHBIME NoKasaTesiMu. [IpeoOpaszoBaHue 2
palMoHANIBHBIX, MPPALMOHANBHBIX, CTENCHHBIX, OKAa3aTeNbHBIX BhIpaXKeHUi. [IpeoOpa3zoBaHKMe YHCIOBBIX U
O06o0mamonue OYKBEHHBIX BBIPQXCHHH, COIEPIKAIINX CTEIICHH, TPUMEHSS CBOICTBA.
TIOHSITHSA O
MoKa3aTeJie CTeNeHH.
[MpakTrueckoe raHsTHE 110 TeMe 2.5
Tema 2.5 ITpeobpa3oBaHue YMCIOBBIX U OYKBEHHBIX BBIPRKEHUH, COAEPIKAIINX CTETICHH, IPUMEHSSI CBOHCTBA.
(mpooJiKeHue).
O0o0marommue
TIOHAITHA 0
MoKa3areJie CTeleHH.
[TpakTrueckoe raHsTHE 110 TeMe 2.5
Tema 2.6 [TpeoOpa3oBaHue pannOHAIBHBIX, UPPALMOHAIBHBIX, CTEIIEHHBIX, IOKa3aTeIbHBIX BhIpaxkeHuil. [IpeoOpa3oBanue 2
YHCIIOBBIX M OYKBEHHBIX BBIPAXXCHUH, COAEPKALINX CTEIICHHU, TPUMEHSS CBOICTBA.
O0o0marmue
TIOHSITHSA O
NoKa3arteJie CTeNeH:
IIpaxkTuyeckoe 2ansATHE IO TEME 2.6
Tema 2.6 Omnpenenenne noraprumMa MOJOKHUTEIBHOTO YHCIa 1O NAaHHOMY OCHOBaHWIO. OCHOBHOE IOTapu(MHIECKOE 2

Jlorapugmsl u ux
CBOlCTBA.

ToxecTBo. [IpaBuna aeictBus ¢ norapudmamu. [lepexos kK HOBOMY OCHOBaHHIO Jiorapupma

IIpaxkTuyeckoe 2ansATHE IO TEMeE 2.6
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Tema 2.6 Ilepexo kK HOBOMY OCHOBAHHIO JIorapudma 1
(mpopoJikeHue)
Jlorapu¢mbl 1 ux
cBOliCTBA.
[IpaxTryeckoe 2aHsATHE IO TeMe 2.6 1
Tema 2.7 JlecsaTiuHble W HaTypalbHble JorapuMmbel. XapakTepUCTHKa ¥ MaHTHCCA JIECATHYHOrO Jorapudma. 2
Jlorapudmuposanue u moreHupoBanue. [IpeodbpasoBanue J0rapuPpMUIECKIX BBIPAKCHHN.
JleiicTBUA ¢
Jorapupmamm.
[MpakTrueckoe saHsTHE IO Teme 2.7 1
IIpoduabHbie 1 nmpodeccHOHATBHO 3HAYMMBbIE 3JIEMEHTHI cofiepxkaHusi. Vcrmoms30BaTh NPHOOpETEHHBIE
3HAHMUS B INPAKTHUYECKON AEATEIBbHOCTU M B IOBCEAHEBHOM J>KHM3HM, CTENEHM M KOpHU. KopHHU HarypanbHOM
CTENCHM M3 4Mciaa M HuX cBoicTBa. CTEmeHu ¢ paluOHAJIbHBIMU IIOKA3aTCIAMU, HX cBoiictBa. CremeHu ¢
JICCTBUTENLHBIMH TIOKa3aTensiMi. CBOWCTBA CTEIEHEH ¢ IEHCTBUTEIFHBIMH TTOKa3aTENSIMH
IMpoduabubie u mpodeccHOHATBHO 3HAYMMBbIE 3JIEMEHTHI cofepxkaHusi. Vcrmomb30BaTh NPHOOpETECHHBIE
3HAHMS B NPAKTUYECKOM AEATEIBHOCTH M B TOBCEJHEBHOW M3HH, Jorapudm. Jlorapudm umcna. OcHoBHOE
norapu(MHUECcKOe TOXKAECTBO. JlecsTHYHbIE W HaTypajbHbIe Jorapudmel. [IpaBuna neiicTBus ¢ jorapuMamu.
IMepexoq k HOBOMYy ocHoBaHMiO. [IpeoOpa3oBanue anreOpandeckux BblpaxkeHuil. [IpeoOpazoBaHue
parOHAJIBHBIX, HPpalUOHAJIBHBIX, CTCTICHHBIX, ITOKA3aTCJIbHBIX U J'[OFapI/I(I)MI/I‘IeCKI/IX BBIan(CHHﬁ.
CamocTosiTeqibHAsi pad0Ta: BBINIOJIHEHNE JOMAITHUX 3a1aHUH 110 pas3zeny 2 15 42
IIpumepHasi TeMaTHKA BHEAyAUTOPHOII CAMOCTOATEILHOM PadOTHI
1. CsoiicTBa cTeneHei.
2. Omnpepnenenue norapugma.
3. CgoiictBa orapumos.
4. HatypanbHble, JECATUIHBIC JTOTAPH(PMEIL.
Paspnen 3. 31
OcHOBBI
TPUTOHOMETPHH.
Tema 3.1. Pajuannas u rpagycHas Mepa yriia. BpalaTensHoe ABHKEHUE. 1
Pannannas mepa
yria.




13

Tema 3.2. YnciioBast OKpY>KHOCTb Ha KOOPIMHATHOM INIOCKOCTH. BparaTenbHoe ABMKEHHE.
Yucnosas
OKPYKHOCTb.
Tema 3.3. OnpeneneHne  TpUrOHOMeTpHUecKuX  QyHKmuil. OmpeneneHne  cuHyca, KOCHHyca  yrila.  3HaKH
TPUTOHOMETPUYECKHUX (PyHKIHMIT [0 4eTBEPTAM.
Onpenesienue p p by P
TPUTOHOMeTpHYeC

KUX QyHKIUH.

[Ipaktuueckoe ransTHe no remam 3.2 u 3.3

Tema 3.4.

3aBHCHMOCTD MEXKIY
TPUTOHOMETPHYECKH
MU PyHKUMAMH

HonapHaﬂ 3aBUCUMOCTb MCKAY TPUTOHOMETPUYCCKUMU q)yHKHI/ISIMI/I. OcHOBHOE TPUTOHOMETPUICCKOC
TOXICCTBO. HpI/IMeHeHI/Ie OCHOBHOI'O TPUTOHOMETPHUUICCKOT'O TOXACCTBA IJISI TOXKACCTBECHHBIX HpeO6pa3OBaHHﬁ.

Tema 3.5. Tpuronomerpuyeckre GpyHKINM YUCIOBOTO apryMmenTa. OCHOBHOE TPHUIOHOMETPUYECKOE TOXKIECTBO.
Tpuronomerpu4eckn
e QyHKIUM
YHCJI0BOT0
aprymMesra..
IIpaxkTuyeckoe sansTHE O TeMaM 3.42 u 3.5
Tema 3.6. CuHHYyC, KOCHHYC, TaHT€HC M KOTaHIeHC CYMMbI M Pa3HOCTH IBYX YIJIOB. BblpakeHne cuHyca, KOCHHYyca W

DopMyJIbI CJI0MKEHHS.

TaHTCHCA CYMMBI YIJIOB Y€PE3 3HAYCHUA OTHUX YIJIOB.

Tema 3.7.

CuHyc, KOCHHYC H
TaHTEeHC IBOIHOIO0

IIpeoOpa3oBaHue cuHyca, KOCHHYCa M TaHI€HCa ABOMHOIO yIJia, HCHOJb3Ys (DOPMYINbl CIOXKEHHUS JBYX YIJIOB.
ITpeobGpazoBaHue cUHyca, KOCHHYCa M TAHT€HCA TIOJIOBUHHOTO YIJIA, UCHONb3Ys (POPMYJIBI CIOKEHHS.

yriaa.
[IpakTudeckoe ransaTHe 10 TeMam 3.6 u 3.7
Tema 3.8. @opmynbl npupejeHds. IIpuBejileHHEe CHHYCOB, KOCHHYCOB M TaHIeHCOB Yo 6oibmux 90° k cuHycam,
KOCHHYCAaM M TAHI'€HCAM YTIIOB MEHBIIMX WU paBHbIX 90°
OcHoBHBbIE
TPUTOHOMETPHUYECKH

e mpeodpa3oBaHus

Tema 3.9.

DopMyJibl ABOHHOI0

ITpeoOpa3oBaHWe TPUTOHOMETPUUIECKUX BBIPAKEHUH C TOMOIIBIO (OPMYJ NMPUBEIEHMS, UCIONIB3YI0 (HOPMYJIBI
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yrJa. JIBOMHOTO yTJa.
[IpaxkTryeckoe sansaTHE 1O TeMaM 3.8 u 3.9
Tema 3.10. [IpeoOpazoBaHKe TPUTOHOMETPUUECKUX BBIPAKEHUI C IIOMOIIBIO (hOPMYJT IONOBHHHOTO yria. [IpeoOpazoBanue
Mpeobpasoanne TPUTOHOMETPHUYECKUX BBIPOKECHHH C IMOMOIIBIO (OPMYJ IpPUBEICHHS, HCIONb3YI0 (GOpPMyYJBl IBOHHOrO H
mpocTeiimmx MIOJIOBUHHOTO YTJIOB.
TPUIOHOMETPUYECKH

X BbIpasKeHHIt

Tema 3.11.

Tpuronomerpuyecka
s pyHKIHUSA y=sin X

Tpuronomerpuueckast pyHKms y= sin x. E€ cBolictBa u rpaduk. [lepuoauaaocTs.

[Ipaktuueckoe ranstre no remam 3.10 u 3.11

Tema 3.12.

Tpuronomerpuyecka
sl pyHKUMSA y= COSX

Tpuronomerpuyeckast pyHkuust y= cosx. E€ cBoiictBa u rpaduk. [lepnoguyHocTs.

Tema 3.13. Tpuronomerpuueckas GyHKIMH y= tg X, y=ctg x. Mx cBoiicTBa u rpaduk. [lepnoauaHOCTb.
Tpuronomerpuiecku
e pyHKuMH y= tg X,
y=ctg X.
[Ipaktuueckoe ransTie no remam 3.12 u 3.13
Tema 3.14. ApKcHHYC, apKKOCHHYC. ApKTaHI'€HC, apKKoTaHreHc. [Ipocreiire TpuroHoMeTpuueckue ypaBHeHus. Pemenue
HTOHOMETPUYECKUX YPaBHCHHMIA.
OCHOBHBIE METObI P P M
peuleHust
TPUTOHOMETPUYECKH

X YPaBHEHM.

IIpakTuyeckoe 2ansTHE 1O TeMe 3.14

Mpoduabubie U mpodeccnoHATBLHO-3HAYNMBIE JJIeMEHTHI cojepkanus. lcnosip3oBarh NpUOOpETEHHBIE
3HaHMS B INPAKTHYECKOH NESATENbHOCTH W B NOBCEIHEBHOW XM3HHU, PaguanHas mepa yrima. CHHYC, KOCHHYC,
TaHT'€HC, KOTAHI'€HC, CEKaHC, KoceKaHC uucia. OCHOBHBIE TPHUIOHOMETPUYECKHE TOXKAECTBA, (OPMYIIBI
npuseneHns. CHHYC, KOCHHYC M TAHT'€HC CyMMBI U Pa3HOCTH JIBYX YTJIOB

IpoduiabHbie u npodecCHOHAIBHO 3HAYMMBbIE 2JIEMEHTBI cojiepkanusi. cnonb30BaTh NpruoOpeTeHHbIE




15

3HaHUS B IPAKTUYECKOHN NEATENbHOCTH, CHHYC U KOCHHYC ABOMHOrO yriya. GopMybl IOJIOBUHHOTO yTia.
[TpeoOpa3oBaHre CyMMbI TPUTOHOMETPHYECKUX (DYHKIMH B IPOM3BEJICHUE U IIPOU3BENICHHS B CyMMY.
BeipaskeHne TpUroHOMETPUYECKHX (PyHKIIMH Yepe3 TaHTeHC MMOJIOBUHHOTO aprymeHTa. [IpeodpazoBanust
MIPOCTEUIINX TPUTOHOMETPUYECKUX BBIPAKEHUI.

MpoduabHbie U mpodeccHoHATBHO 3HAYNMBbIE JJIEMEHTHI cojiepKaHusi. Vcrmonb3oBaTh NPUOOpETEHHBIC
3HaHUS B IPAKTUUECKOH NesTeIbHOCTH, APKCHHYC, apKKOCHHYC, apKTaHI'€HC, apKKOTaHreHe yucina. [Ipocreitmue
TPUTOHOMETPUYECKHE YpaBHEHUSL. Pemmenne
TPUTOHOMETPUYECKHIE HEPABEHCTBA.

TPUTOHOMETPUUECKUX YPaBHEHUH. [Ipocreiimue

CamocTosiTe1bHAsi padoTa: BBHIIIOTHEHHE TOMAIIHUX 3aJaHui 110 pasaery 3

IIpuMepHasi TeMaTHKA BHeayAUTOPHOIi caMOCTOSITeJILHON PadoThI

N~ WDNE

Omnpenenenne paguana.

®dopmyia nepeBosia rpaaycHON MEpHI yIila B paJiaHHyIo.
Omnpenenenne cuHyca, KOCHHYca, TAHI€HCA, KOTaHTeHCa yIJa.
OO0paTtHbIe TpUrOHOMETpHUIecKHe (QYHKIINH.

CBoiicTBa U rpaKu TPUTOHOMETPHUICCKUX (HYHKITHH.

CaoticTBa u rpadukn 00paTHBIX TPUTOHOMETPUICCKUX (PYHKITHIA.
[MocTpoeHue reoMeTpUIecKuX Mpeodpa3oBaHuii.

Pemenue TpUroHOMETpUYECKUX HEPABEHCTB.

15

)

Paznen 4.

DYyHKINU U
rpagpuxmu.

18

Tema 4.1

DyHKUHH.

O06nacTb onpeeseHust 1 MHOXeCTBO 3HaueHui pyHkuuid. ['paduk pynkuun. CriocoObl 3aganust GyHKIHH.

Tema 4.2

CpoiicTBa QpyHKUMIA.

MOHOTOHHOCTb, NEPHOAUYHOCTb. [IpOMEKYTKM Bo3pactaHus M yObBaHus. ['paduueckas HHTEpHpETAIMS.
[Tpumeps! GpyHKIMOHATBHBIX 3aBUCUMOCTEH B peaJIbHBIX MPOLECCAaX U SBICHUAX.

[MpakTryeckoe 2ansTHe o TemaM 4.1 n 4.2

Tema 4.3

Oo6partHble pyHKIUM.

[onsiTe obparHoW (yHKIMHU, cBoiicTBa. OOnacTh ompeneneHuss U 00NacTh 3HauYeHHs OOpaTHOW (yHKUWH,
rpaduk oOpaTHOH QyHKIHN. AprdMeTHdeckue onepanny Hag QyHKIussMu. CiaoxHaas QyHKIHS (KOMITO3HIINS).

Tema 4.4

CreneHHble U

Omnpenenennst ¢yHKIMA, mx cBolictBa u rpaduku. IIpeoOpazoBanusi rpadukoB: mapasie’bHBId HEepeHoc,
CUMMETPHsI OTHOCHTEIBHO OCEH KOOpPAMHAT W CHMMETPHS OTHOCHTENIFHO Hadajga KOOPAWHAT, CHUMMETPHS
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NoKa3aTe/IbHbIe OTHOCHUTENBHO NPSIMOM y=X pacTsKEHUE U CKATUE BIOJIb OCEH KOOPMHAT.
(yHkuumii.
[IpaxTtrdeckoe ausaTre o TemaM 4.3 u 4.4
Tema 4.5. Omnpenenennst (yHKOUA, ux cBolictBa u rpaduku. [IpeoOpazoBanms TpadukoB: mapansielbHBI HepeHoc,
CUMMETpHsI OTHOCHTENBHO OCEH KOOpPAMHAT W CHMMETPHS OTHOCHTENIFHO Hadajda KOOPAWHAT, CHUMMETPHS
JlorapugmMuyeckue | OTHOCUTEIBHO IPSIMON y=X PACTSKEHUE U CKATUE BJIOJIb OCEM KOOPIMHAT.
bynkumuu.
Tema 4.6. OmnpeneneHus TPUTOHOMETPUIECKUX (PyHKIWIA, X cBOCTBa U Tpadukw. [lepnogmanocts. CuMMeTpust 0OpaTHBIX
(YHKIMH OTHOCHUTENIBHO MPSAMON Y=X PacTsHKEHHUE U CXKaTHe BIOJIb OCell KOOpANHAT.
Tpuronomerpuyecku
¢ QYHKIUH.
[IpakTryeckoe ausTHe IO TeMaM 4.5 1 4.6
Tema 4.7. CpoiicTBa M rpauKi TpPUTOHOMETpUUecKHX (yHKIMUA. [IpeoOpazoBanusi rpadukoB: MmapajuielbHBIH HEpEeHOC,
CUMMETpPHsI OTHOCUTENIBHO OCe KOOPAMHAT U CHUMMETPHs OTHOCUTENIBHO Hauajla KOOPAMHAT, PacTsDKEHHE U
IHocTpoenue CXaTHE BJIOJIb OCEN KOOpIMHAT.
rpadpuxos
TPUTOHOMETPHYECKH
X QyHKUIHUIA.
IIpakTryeckoe ansTHE 1O TeMe 4.7
Tema 4.8. Omnpenenenns QyHKOui, umx cBoiictBa u rpaduku. [IpeoOpasoBanus TpaduKOB: IMapauIeTbHBIN TEpeHOC,
CUMMETpHsSI OTHOCUTEIBHO OCEH KOOpAMHAT M CHMMETpPHUS OTHOCUTEIBHO Hauyala KOOPAMHAT, CUMMETPUS
IIpeoGpasoBanue OTHOCHTENBHO MPSAMOM y=X PacTsHKEHUE U CKATHE BIOJIb OCEH KOOPIUHAT.
rpaduxos
TPUTOHOMETPHYECKH
X pyHKUMiA

[IpakTdeckoe raHsTHE 1O Teme 4.8

Mpoduabubie u nmpodeccnoHATBHO 3HAYMMBbIE 3JIEMEHTHI cojiepkaHusi. lcronb30BaTh NPUOOpETEHHBIE
3HAHUS B IPAKTHYECKON EATEIBHOCTH, BEIYUCITE 3HaUeHHe (QDYHKIIMH 10 3aJlaHHOMY 3HAUCHHUIO apryMeHTa MpU
pas3MuHbIX criocofax 3aiaHus QyHKIHH.

IIpoduabubie u mpodeccHoHATBHO 3HAYMMBbIE 3JIEMEHTHI cofep:kaHusi. Vcronb3oBaTh NPHOOpETEHHBIE
3HaHMS B MPAKTUYECKON JNEATEIBHOCTH, ONMPEAEIATH OCHOBHBIC CBOMCTBA YHCIIOBBIX (DYHKLIUH, HILTFOCTPHPOBAThH
ux Ha rpadukax, CTPOUTh Ipa(UKU W3y4YEHHBIX (YHKIHMH, UCIIOJIB30BATh MOHATHS (YHKIMHU Ui OMHCAHUS U
aHaJln3a 3aBUCHMOCTEN BEJINYHH.
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IMpodpuabHbie U npodeccHoHAIBLHO 3HAYUMBbIE JJIEMEHTHI cojepxKaHusi. Vcrmonb30BaTh NPUOOpPETEHHBIC
3HAaHUsA B HpaKTH‘leCKOﬁ JACATCIBbHOCTH, OIIMCAHUEC C IIOMOIIBIO (l)yHK]_ll/II/I Pa3JIMIHBIX 3aBHCHMOCTePI,
Mpe/ICTaBlIeHNe UX rpaduvecKu, HHTEpIpeTay TPadUuKoB.

Mpoduabubie U nmpodeccHoHATBHO 3HAYUMBbIE JIEMEHTHI cofiepKaHusl. Vcrmonb30BaTh NpUOOpETEHHBIE
3HAHMS B TIPAKTUYECKON JEATENFHOCTH, ONPEACIAT, OCHOBHBIE CBOMCTBA YHCIIOBBIX (DYHKIIMH, HILTIOCTPUPOBAThH
uX Ha rpaduKax, CTPOUTH TPa(UKH W3yUCHHBIX (YHKIMH, UCIIOIB30BATh MOHATHSA (YHKIWHU IS ONHCAHUS U
aHaJIn3a 3aBUCUMOCTEN BEJINYMH

CamocTonTenbHas pafoTa: BLITOMHEHHE JOMAIIHUX 3aaHui o pasaeny 4 11 31
IIpuMepHasi TeMaTHKA BHeayAUTOPHOI CaMOCTOAITEJILHON PadoThI
1. HppaunonanbHOE BhIpaKEHHUE
2. CrerneHsb ¢ pallMOHAIBEHBIM [TOKa3aTeleM
3. IMokazatenbHast GyHKIHS
4. I'paduk nokazarenbHON QyHKINU
5. CBoiicTBa MokazaTeabHOH QYHKIMN
6. Jlorapudmuaeckas QyHKIINS, CBOWCTBA, TpaduK.
7. Crenennas (pyHKIHSI, CBOCTBA, TpaduK.
8. [MpeobpazoBanue rpauKoB CTENEHHOM, OKa3aTeIbHOM, IorapuMUUecKoil hyHKIMIHA.
9. [IpeobpazoBanme rpaduKOB TPUTOHOMETPUUSCKHUX (DYHKITHH.
KonTponbHast paboTa 1
Pa3zpen 5 20
YpaBHeHus u
HepaBeHCTBA.
Tema 5.1 OmnpeneneHre ypaBHEHHS C OAHOM TiepeMeHHOW. PaBHOCHMIBHOCTH ypaBHeHHMH. JIMHEiHbIE ypaBHEHUS. 1
KBagparnsie ypaBHeHus. [lonsatue cienctBusi ypaBHeHHs. [IpoOHO-pamvoHanbHbIE ypaBHeHWs. OO6nactb
YpaBHeHnue ¢ ogHoi | onpenencHus ypaBHeHus. VppaunonaneHele ypaBHeHud. [loka3zarenbHble ypaBHEHUS.
nepeMeHHOM.
Tema 5.2. Pemenne ypaBHeHus p(x) = 0 METOIOM pPa3NIOKEHHsI €r0 JIEBOM YacTH HA MHOXHUTENH. PelreHue ypaBHEHHA 1
METOZIOM BBEJCHHA HOBOW IepeMeHHOW. bukBanpatHeie ypaBHeHHs. Vcmonp3oBaHME CBONCTB M TpaduKOB
MeToabl pemeHust GyHKIMH TIpU pEIICHUM YpaBHEHUWi. PemieHue 3amad ¢ MOMONIBIO COCTaBICHHS YypaBHEHHH. MHTepmperarus
YPaBHeHMii. pe3ynbTarta, yueT peasbHbIX OrpaHUIEHHH.
IIpakTrdeckoe 2ansTHE 1O TeMaM 5.1 u 5.2 2
Tema 5.3. CucreMsl IBYX YpaBHEHUH ¢ IByMsI IIEpeMEHHBIMU. PaBHOCHIIEHBIE CUCTEMBI. PerieHne cucteM AByX ypaBHEHUHA 1
C IABYMs MNCPEMCHHBIMU METOAOM IOJACTAHOBKH. Pemenue cucrem ABYX ypaBHeHl/Iﬁ C ABYMs NCEPCMCHHBIMU
Pemienne cucrem METOJIOM CJIOKeHMs. PemieHne cucreM IBYX YpaBHEHHH C ABYMsI IIEPEMEHHBIMH METOJOM BBEAEHHS HOBBIX
YPABHEHMIA. nepemeHHbIX. Jlorapupmuyeckue ypaBHEHUS.
Tema 5.4. I'paduueckoe pemieHue cuUCTEM IyX YpaBHEHHH C JAByMs IepeMEHHbIMH. lccienoBaHME CHUCTEMBI JABYX 1
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Pemenue pa3HbIX
BU/I0B YPaBHEHU

JIMHENHBIX YPaBHEHUM ¢ ABYMs IEpEMEHHBIMU. PellieHne 3aa4 ¢ IOMOIIBIO COCTaBJICHUs CUCTEM YPaBHEHUM.

[Ipaktrdeckoe ausTHe 10 TeMaM 5.3 u 5.4

Tema 5.5.

Pemenne pa3HbIx
BH/I0B YPABHEHH

Pemenne  TpuroHomeTrpuueckux ypaBHEHHMH MeTon pa3noKeHUsT HAa MHOXUTEIM M METOA CBENEHHs K
KBaJ[paTHOMY yYPaBHEHHIO

Tema 5.6.

HepaBeHncTBa ¢
OJIHOI1 IIepeMeHHOM.

OCHOBHbIE IOHATHSA, CBSI3aHHBIC C PEIICHHEM HEPaBEHCTB. | paduueckoe pelIeHHe HEPaBeHCTB C OAHOU
nepeMeHHol. JIuHelHble HepaBeHCTBa ¢ OJHOW mHepeMeHHOH. CucTeMbl HEpaBEHCTB C OJHOW INEepeMEeHHOM.
COBOKYITHOCTh HEpPaBEHCTB C OJHOW NepeMeHHOW. l1300pa’keHne Ha KOOPAWHATHOH IJIOCKOCTH MHOXKECTBA
peleHni ypaBHEeHUI U HEPAaBEHCTB € ABYMS IEPEMEHHBIMHU U UX CHCTEM.

[IpakTuueckoe raHsTHE 1O TEMaM 5.5 U 5.6

Tema 5.7.

Metoasb! pelieHust
HEPaBEHCTB.

Pemenne panyoHa bHBIX HEPABEHCTB METOJOM IPOMEXYTKOB. VICIONIb30BaHUE CBOWCTB M IpauKoB (YHKIHMNA
IIpU pellleHNH HepaBeHCTB. MHTepnperanus pe3ynbraTa, y4eT pealbHbIX orpaHudeHuil. Mcnonb3oBaHue cBOICTB
u rpa¢uKoB QYHKIMH TMPU PEIICHUN yPaBHEHUH 1 HEPABEHCTB.

Tema 5.8.

Pentenne pa3Hbix
BH/0B HEPABEHCTB

JlpoGHo-nuHeiHbIe HepaBeHCTBA. HepaBeHcTBa BTOpoH creneHu. ['padudeckoe penieHHe HEPAaBEHCTB BTOPOH
crenend. HepaBenctBa ¢ Moaymsamu. [lokasarensHble HepaBeHcTBa. Jlorapudmuueckne HepaBEeHCTBA.
HppanmonanbHbIe HEpaBEHCTBA

IIpaxTuyeckoe 3aHsATHE MO TeMaM 5.7 1 5.8

Tema 5.8
(mponxoJizkeHue)

Permienue pasHbIx
BH/I0B HEPaBEHCTB.

Pemenne mpocTeHImIMX TPUTOHOMETPHYECKHX HEPABEHCTB, KCIONB3YSl OCHOBHOE TPHTOHOMETPHUIECKOE
TOXICCTBO, (bOpMy.HI)I HBOFIHOFO MU TIOJIOBUHHOI'O YyIJia. Pemienue paruOHAJIBHBIX HEPABECHCTB MCTOJIOM
MIPOMEXYTKOB. Vcronp3oBaHne CBOMCTB M TrpadMkoB (QYHKIMH NpH pElIEHHH HEpaBeHCTB. MHTepmperarms
pe3ynpTaTa, y4eT peaNbHBIX OorpaHWdYeHHi. Vcrmomp3oBaHWe CBOWCTB M TpaduKoB (DYHKIHH TpH pEIIeHUH
YpaBHEHHI U HEPaBEHCTB

[IpakTryeckoe 2aHATHE TIO TeMe 5.8

Hpodm.m,m)le H l'[pO(l)eCCI/IOHaJIbHO 3HAYUMBIC JJIEMEHTBI COACPKaAHUI. Pemats panrOHAaJIbHBIC,
I10Ka3aTCJIbHbIC, norapn(f[)MqucxHe, TPUTOHOMETPUUYCCKUEC YPAaBHCHMS, CBOAAIIUECCH K JIMHCHHEBIM U KBaJApATHBIM,
a TaK)KC aHAJIOTUYHBIC HEPABCHCTBA Y CUCTEMBIL.

HpodunabpHpie U NpPodecCHOHAIBLHO 3HAYHMBIE 3JIEeMEHTHI COMEPIKAHHWS. HCIIOIH30BaTh NPUOOPETCHHEIC
3HAaHUS ¥ YMEHHS B IPAKTHUECKOW JESITEIHHOCTH W TIOBCEIHEBHOW KU3HH: HCIIONB30BATh TpadUIEeCKUNl METOX
pellleHUs ypaBHEHHI U HEPABCHCTB; H300paaTh Ha KOOPIAMHATHOM IJIOCKOCTH PEILICHUS YPaBHCHUH, HEPABEHCTB
U CUCTEM C JIByMsI HEU3BECTHBIMU; COCTABIISITh U PEIlIaTh YPABHEHUSI U HEPABEHCTBA, CBA3BIBAIOILNE HEU3BECTHHIE
BEJIMYUHBI B TEKCTOBBIX (B TOM YHCIIE NMPHUKIATHBIX) 3aMadax. s MOCTPOCHUS M UCCIEIOBAHMS MPOCTEHIITNX
MaTeMaTUYECKUX MOJEIIEH.
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CamocrosiTesibHAsi pa0oTa: BBIIIOJHEHUE IOMAILIHUX 33/IaHUi IO pa3ieny 5
IIpumepHasi TeMAaTHKa BHeAyUTOPHOI caMOCTOSITeILHON padoThI

PaBHOCUIBHOCTE YypaBHEHUH, HEPABEHCTB, CUCTEM.

PamronansHble, UppaIlOHATbHBIE, TOKAa3aTEIbHBIE M TPUTOHOMETPHUECKUE YPABHEHUS U CHCTEMBI.

OCHOBHBIE TIPHEMBI HX pELIeHU (Pa3no)keHHe Ha MHOXKUTEIH, BBEICHHUE HOBBIX HEU3BECTHBIX, TOACTAHOBKA, rpa(yMuecKuil METO).
paHI/IOHaJ'[I)HI)Ie, HppalfuOHAJIIbHBIC, ITOKA3aTCJIbHBIC U TDUTOHOMETPUYCCKUEC HEPABCHCTBA.

OCHOBHBIE IPUEMBI HX PEIICHUS.

Hcnonp3oBanue cBoicTB 1 rpadukoB (HyHKIMI IPH PEIIEHNH YPaBHEHUI 1 HEPABEHCTB.

Merto UHTEpPBAJIOB.

N300pakeHrne Ha KOOPAWHATHOM IIIOCKOCTH MHOKECTBA PELICHUH YPaBHEHNH W HEPABEHCTB C JBYMsI IEPEMEHHBIMU M UX CHCTEM.
[Tpumenenne MaTeMaTHIECKUX METOZIOB JUIS PEIICHNS COIEPKATENBHBIX 3a/1ad U3 PA3IMYHbBIX 00JacTel HAyKH U MIPAKTUKH.

10 Wutepriperanust pe3yspTara, y4eT peabHbIX OrpaHNICHUH.

©WoOoNoaM~WNE

25

Pa3zne 6.

KoopauHatsl u
BEKTOPHI.

16

Tema 6.1 [IpsimoyromnpHas (ekapToBa) cuCTeMa KOOPAMHAT Ha IUIOCKOCTH M B mpocTpaHcTBe. OCHOBHBIE IMOHATHSA,

CBsI3aHHBIC C BEKTOPaMH B MIPOCTpaHCTBE. PaBeHCTBO BekTOpoB. [lapannenbHbIi mepeHoc.
Koopaunartel Ha

MJIOCKOCTH U B
NMPOCTPAHCTBE.

Tema 6.2. Moaynb BekTopa.CymMMa U pa3HOCTh BEKTOPOB. Y MHOXKEHHUE BEKTOpA Ha YUCIIO.

JeiicTBust Haj
BEKTOPaMN.

IIpakTryeckoe 2aHsTHE O TeMaM 6.1 u 6.2

Tema 6.3. Bzaumuoe PacnoIOKEHNUE BEKTOPOB B IPOCTPAHCTBE, UX CBOICTBA. KOMHHaHapHOCTI:. Paznoxenue BEKTOpAa IO

TpEM HE KOMIUIAHAPHBIM BEKTOPaM.
KoMmnuianapubie

BEKTOPBI.

Tema 6.4. BBenenne koopauHaT B npocTtpaHcTBe. [locTpoeHre ToUYeK M BEKTOPOB MPSMOYTOJbHOM CUCTEME KOOPAWHAT B
npocTtpancTBe. CyMMa M pa3HOCTh BEKTOPOB, YMHO)KEHHE BEKTOpa Ha 4YMCIO. Berumcienue MiIWHBI (MOIYJIs)
THeiicTRas HAX BEKTOpa M0 €ro KOOPAUHATAM..
BeKTOpaMH,
3a/IaHHBIMHM CBOMMU

KOoOpAMHATaAMMU.
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IIpaxkTrdeckoe 2aHsATHE 1O TeMaM 6.3 u 6.4 2
Tema 6.5. Brruncnenue CkanspHOTO MPOM3BEACHUS ABYX BeKTOpoB. OmpeseneHUe yria MeXOy BekTopamu. [Ipumenenue 2
CKaJIIPHOT'O MTPOMU3BEICHUS IByX BEKTOPOB JUIS BHIYMCIICHUE YIJla MEXIy MpIMbIMH. VIcronb30BaHNe KOOPIUHAT
Cransipuoe Y BEKTOPOB TPH PEIICHHH MATEMaTHYECKUX U MTPUKJIAIHBIX 3a/1a4.
npousBeeHNe ABYX
BEKTOPOB.
[Ipaktuueckoe sansTHE 1O TEME 6.5 2
Tema 6.6. 2
Paccrosinme Me:K1y | Jlenenne oTpeska B JaHHOM OTHOIIEHHH KOOPIMHATEI CepeaMHbI OTpe3Ka. PaccTOsHIE MEXIY AByMs TOYKAMIL
JABYMSI TOUKAMH. HaxoxneHne KOOpIMHATHI TOYKH, JIeXKalled ¢ 3aJlaHHBIMH KOOpJIMHATaMU ero KoHIOB. lcrmonb3oBaHue
Jleenne oTpeska p | KOOPIHHAT TOUEK 1 BEKTOPOB B MPOCTPAHCTBE NPH PEIICHUN 3a1a1.
JAHHOM OTHOIIEHHH.
IIpakTryeckoe 2aHsATHE MO TEME 6.6 2
MpodpuabHbie U npodeccHoHATBHO 3HAYUMBbIE JJIEMEHTHI cojepkaHusi. Vcrmonb3oBaTh NpPUOOpETEHHBIC
3HAHMS B NPAKTUYECKOM JAEATEIBHOCTH, PAaclo3HaBaTh HAa YEPTEKaxX M MOAEISIX IPOCTPAHCTBEHHBIE (OPMBI,
COOTHOCHUTH TpPEXMEpHBIE OOBEKTBI C WX ONHCAHWSMH, U300pakeHHMsAIMH. [IpoBOAWMTHE MOKa3aTEIbHBIC
paccyIeHHs B XO/€ PelIeHHUs 3a/1a4.
CamocTosiTesibHAsi padoTa: BBITIOJHEHUE TOMAIITHUX 3aIaHUH TI0 pasjeny 6 7 20
IIpuMepHas TeMaTHKA BHeayAUTOPHOII CAMOCTOAITEJILHON PadoThI
1. Onpenenenus BeKTopa, ACHCTBUS HAJ BEKTOPAMH.
2. CsaolicTBa JIeHCTBHI HAJl BEKTOPAMH.
3. IlonsTHe NPAMOYTOIBHON IEKaPTOBOW CUCTEMBI KOOPJHHAT HA IUIOCKOCTH H B IIPOCTPAHCTBE.
4. TlpaBuna neicTBUil Hal BEKTOpaMH, 3aJaHHBIMH KOOPIWHATAMHU.
5.  ®opMmyIisl AT BEIYUCIECHHUS AJTHHBI BEKTOPA, yTIJIa MEXK Iy BEKTOPaMHU, PACCTOSIHUS MEX/y ABYMS TOUKAMHU.
6. JleiicTBHs Hax BEKTOpAaMM B KOOPAMHATAX M KaK HAIIPABJICHHBIX OTPE3KOB PA3IOKEHHE BEKTOPA HA COCTABIIAIOLINE.
7. BrraucneHune yria Mexay BEKTOpPaMH, IIHHA BEKTOPA.
8. TIlpoexuuun BekTopa Ha OCb.
Paznen 7. 20
IIpsimble u
MJIOCKOCTH B
NMPOCTPAaHCTBe.
Tema 7.1. Uro uzydaet crepeomerpus. AKCHOMBI cTepeoMeTpur. CIeICTBUS U3 aKCHOM CTEPEOMETPHH. 1




21

OcHOBHBbIE IOHSATHS

CTepeOMeTPHUH.
Tema 7.2. [MapannensHeie U Tepecekarommecs npsmble. CKpeIuBaoNIecs IpsMBbIe.
B3anmnoe
pacnoJiokenue
NpsSMbIX B
NMPOCTPAaHCTBeE.
[IpaxkTryeckoe ansaTHE 1O TeMaM 7.1 u 7.2
Tema 7.3. B3aumHoe pacnonokeHue nOpsMOM W IUIOCKOCTH. [lapamnenbHOCT NOpSAMOHM W IUIOCKOCTH. . [lpu3Hak
MapajuIeIbHOCTH NMPSIMOH U IUIOCKOCTH, YTBEP)KACHHS, HEOOXOJUMEBIE [T PELIeHUs 3a1ay.
IMapannensHoCTH
NPSAMON U
IJIOCKOCTH.
Tema 7.4. B3anMHOe pacnonoxeHue miockocTer. [TapamnensHOCTb MIOCKOCTEN.
MapanaenbHOCTH
ILUIOCKOCTeIA.
IIpaxkTuyeckoe 2ansTHE 1O TeMaM 7.3 u 7.4
Tema 7.5 B3auMHoe pacnonoxeHue npsaMoi 1 ockocTy. [lepnenaukynsspHoCTs IpsMoil u mnockocTy. I[lepnenaukynsap u
HAKJIOHHAS K IUIOCKOCTH.
IlepnenaukyJasipHocT
b IPAMOIi 1
MJIOCKOCTH.
Tema 7.6 [eprienanuKyIsAp U HAKIOHHAS K TUTOCKOCTH. OTpeiesieHre yrila MeX/Iy MPsIMOi B TUIOCKOCTBIO.

Yroa mexay npsimoi
U IVIOCKOCTHIO.

[IpakTudeckoe raHsATHE 11O TeMaM 7.5 u 7.6

Tema 7.7.

J(ByrpaHHbIe yIibl.

JIByrpannsiii yron. CBoiicTBa U rpagycHas Me€pa ABYTPaHHOIO yria. YTOJ MEXAY MIOCKOCTAMU.

Tema 7.8.

IlepnenauKyasipHOCT
b IBYX IJIOCKOCTEH.

Yron Mexy miaockocTsMu. IleprneHnauKyispHOCTb ABYX IIOCKOCTEN.
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IIpaxTuyeckoe 3ansATHE 1O TeMaM 7.7 1 7.8 2
Tema 7.9. CuMMeTpusi  OTHOCHUTENBHO IUIOCKOCTH, HapamienbHbli nepeHoc. [lapamnensHoe  MpPOEKTUPOBAHUE, 1
OpPTOTOHAIBHOE IPOEKTUPOBAHHUE, IUIOIAAb OPTOrOHATBHBIX HpOeKIH. V300pakeHHe NPOCTPaHCTBEHHBIX
I'eomeTpuueckue ¢uryp.
npeodpazoBaHus
NPOCTPAHCTBA.
Tema 7.10. Hcnonp3oBaHue NPHOOPETEHHBIX 3HAHWN B MPAKTHUECKOW MEsITElIbHOCTH, PAcO3HABaHHE Ha uepTexax H 1
MOJIEIISIX IPOCTPAHCTBEHHBIE ()OPMBI, COOTHOIIEHHE TPEXMEPHBIX 00BEKTOB C UX ONHCAHUSIMH, U300PKESHUSIMH.
Pewenue 3agay. [IpoBeneHue noKa3aTeNbHBIX pacCy>KICHUI B X0O/1€ PELLICHUS 3a1a4.
IIpakTuyeckoe 2ansaTHE 1O TeMaM 7.9 u 7.10 2
IIpoduabHbie M npodeccHOHATBHO 3HAYMMBbIE 3JIEMEHThI cofiepakaHusi. Vcrmons3oBaTh NPHOOpPETEHHBIE
3HAaHUS B NPAKTHUECKOW IesITeIbHOCTH, ONMHUCHIBATH B3aHMMHOE PACIIOJIOKEHHE JBYX NPSAMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE, apryMEHTHPOBATh CBOM PAcCyKACHHS 00 3TOM DACIIOJIOKCHUH, aHAIM3UPOBATh B IPOCTEHIINX
CllyyasiX B3aHMMHOE pACIIOJIOKEHHE OOBEKTOB B TPOCTPAHCTBE, PACIIO3HABATh Ha YEPTEkKAaX M MOJEISAX
MPOCTPaHCTBEHHbIE (DOPMBI, COOTHOCUTH TPEXMEPHBIE 00BEKTHI C X OIMHCAHHUAMH, U300paxeHussMu. [IpoBoUThH
JIOKa3aTeIbHbIE PACCYKIECHUS B XO/€ PEIICHUS 3a/1a4.
CamocrosiTesibHAsi padoTa: BBHIIOJHEHUE TOMAIIHUX 33JaHU 10 pazaeny 7 9 25
IIpumepHasi TeMATHKA BHEAYAUTOPHOI caMOCTOSITeIbHOH padoThI
1. AKCHOMBI CTEPEOMETPHH.
2. BsauMHOe pacnosioxeHHe IBYX MPSIMBIX B IIPOCTPAHCTBE.
3. TlapamnenbHOCTB MPSIMOM M TUIOCKOCTH.
4. TlapamnenbHOCTh IFIOCKOCTEH.
5. TleprneHIUKyIIPHOCTH MPSIMOW M TNIOCKOCTH.
6. IleprneHauKynsip U HAKIOHHAS.
7. Yros Mexy IpsiMOi U IMJIOCKOCTHIO.
8. T'eomerpuueckue npeobpa3oBaHus MPOCTpaHCcTBa: [1apaienbHbli IepeHoC, CHMMETPHSI OTHOCUTEIBHO TNIOCKOCTH.
9. TIlapamnenbHOE NPOEKTHPOBAaHME, OPTOTOHAJIBHOE IPOEKTHPOBAHME, IUIOMIAJb OPTOTOHAIGHON MPOEKLIUH, H300pakeHue
MIPOCTPAaHCTBEHHBIX (UTYP.
10. JIByrpaHHBIH yTOII.
11. Yron Mexmy IIOCKOCTSMH.
12. TlepneHIUKY/ISIPHOCTD IBYX IUIOCKOCTEH.
Paspnen 8. 26

MHororpaHHUKH U
KpYrJible TeJa.
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Tema 8.1 Temo u ero moBepxHOCTh. MHOTOTpaHHBIE yTibl. MHOTOrpaHHUKH. Bepminabl, pedpa, rpaHd MHOTOTPAHHHUKA.
Pa3Beprka. Beimykible MHOrorpaHHHUKH.
MHoOrorpaHHUKH.
Tema 8.2. Omnpenenenue. [Ipsmas u HaknoHHas npusma. [IpaBuibHas nmpuszma. Cummerpus B npuszme. [lapannenenumnes
IpsSMOH , HaKJIOHHBIA. CuMMmeTpus B napantenenunene. Kyo. Cummerpus B kyoe Pemenue 3amaq
IIpusma.
IMapannenenunen.
Ky®o.
[IpaxkTryeckoe sansaTHE 1O TeMaM 8.1 u 8.2
Tema 8.3. [Mupamupa. [IpaBuneHas mupaMuaa. Y cedeHHas nupamuga. CHMMETPHH B IHpaMIIE.
IInpamuna.
Tema 8.4. Terpasap. Ero cBoiicTBa. Pemenue 3anau.
Terpasap.
IIpaxkTudeckoe 2ansTHE 1O TeMaM 8.3 u 8.4
Tema 8.5. ITocTpoenue cedeHmii mapajuienenunena, Npu3Mbl, THpaMuIbl, Kyba. Pacrio3HaBaHne Ha YepTekax W MOJEIIX
MPOCTPAHCTBEHHBIC (POPMBI, COOTHOIICHHE TPEXMEPHBIX 00BEKTOB C UX OMHUCAHUSIMHU, H300PAKCHUIMHU
Ceuenue
napaJieJienumnesna,

Npu3MBbI, Kyoa.

[IpakTryeckoe 2aHsATHE TIO TeMe 8.5

Tema 8.6. Omnpenenenue. Bunabl mpaBUIbHBIX MHOTOrpaHHUKOB. [locTpoenue ceueHuit.
IIpaBuibHbIE
MHOTOTPAHHUKH
Tema 8.7. Hunmuaap u xoHyc. YcedeHHbIH KoHyC. OCHOBaHHE, BBICOTA, OOKOBas MOBEPXHOCTH, 0Opa3yromas, pa3BépPTKa.

Hwnaunap n xonyc.

OceBbIe CEUCHUS U CCUCHM, ITapajlJICIbHBIC OCHOBAHUIO. Pemenue 3amauy.

[Ipaktudeckoe ransaTHe 1Mo Temam 8.6 u 8.7

Tema 8.8. [ap u cdepa, ux ceuenus. KacarempHast IIIOCKOCTE K cepe

Iap u cdepa
Tema 8.9. [Tonstue muomaau noBepxHocTH. ILnomaan NoBepXHOCTH MHOTOTPAHHUKOB.
Ilnomann

MOBEPXHOCTH
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MHOTOTrPAaHHHUKOB.
[Ipaktuueckoe ransTHe o TemMam 8.8 u 8.9 2
Tema 8.10. [MonsTHe TUTOLIAAM MOBEPXHOCTH LMIUHApA. DOpMyIIbl IUIOMANN NOBEPXHOCTH HmwinHApa. [loHsTHe Tuiomaam 1
MIOBEPXHOCTH KOHyca. DopMyIIBI IIOMAAN ITOBEPXHOCTH KoHYyca PopMyIIb III0MAAN IIOBEPXHOCTH Cepsl.
Ilnomans
TOBEPXHOCTH
IHJTHHIPA.
Konyca.Cdepsi.
Tema 8.11. [TonsiTe o6bema mpocteix Ten. MHTerpanmbHas dopmyna oobema. OO0beM Ky0Oa, mapajulesienuIesa. MPHU3MBL, 1
MTUpaMUIbIL.
O0bem 1 ero
usMmepenusi. O0bem
NPU3MBI U
NHpPaMU/bI.
IIpakTryeckoe 2ansTHe Mo TeMaM 8.10 u 8.11 2
Tema 8.12. ®dopmyiel 00bEMa KOHYCa, IWIHMHAPA, iapa. OObEMBI TOJOOHBIX TEII. 1
O0béMm Tea
BpaleHusl.
[IpaxTrdeckoe ausTHE TIO TeMe 8.12 1
Ipoduabubie u nmpodeccnoHATBHO 3HAYNMBbIE JIEMEHTHI cojep:kaHusi. Vcrmonb3oBaTh NPHOOpETECHHBIE
3HAHHUS B TPAKTUYECKOW JEATENFHOCTH, aHAIM3UPOBATh B MPOCTEHIIMX CiIydasx B3aUMHOE pacIoj0o)KEeHHE
00BEKTOB B NMPOCTPAHCTBE; N300pakaTh OCHOBHBIE MHOTOTPAHHUKH; BBITIONHATH YEPTEKH IO YCIOBUSAM 3a/ad;
CTPOUTHh MPOCTEHINE ceuyeHHs KyOa, NPHU3MBI, NUPaMH[bl; pelIaTh IUIAHUMETPUYECKHEe M MpocTeiime
CTEpEOMETPUYECKHE 3aJadll Ha HaXOXJCHHWE TeOMETPHYECKUX BEIWYMH (JUIMH, YIJIOB, IIomanei, o0beMoB);
UCTIONB30BaTh TPH PEUICHUH CTEPEOMETPUYECKHX 3ahad IJIaHUMETPUYEcKHe (DakThl M METOIbl; IPOBOIUTH
JIOKa3aTeJIbHbIEe PAacCy>KACHHS B X0/I€ PEIICHHS 33/1a4;
UCTIONIB30BaTh MPHOOPETCHHBIC 3HAHKUS W YMECHUS B NMPAKTUYECKON AESATEIBHOCTH U TIOBCEJHEBHON >KU3HU: IS
uccaenoBaHus (MOJICIIMPOBaHKs) HECIIOKHBIX TPAKTUYECKUX CHUTyallMid Ha OCHOBE H3YYEHHBIX (GOopMysa U
CBOHCTB (uryp; BbIUMCIEHHS O0BEMOB W IUIOMIAJCH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TN IPU DPEILICHUH
MPAaKTHYECKHX 33a4, UCIOIb3Ys IPU HEOOXOIUMOCTH CIIPAaBOYHUKHU U BBIYUCIUTENbHBIE YCTPOICTBA.
CaMocTosiTeIbHAsi pab0Ta: BBIIOJTHEHNE JOMAIIHUX 3aaHui 10 pasjeny 8 15 42

I[IpumepHasi TeMaTHKA BHEAyUTOPHON CaMOCTOSITEJIbHOI PadoThI

PazpepTka.

NN

Bepuimnsl, pedpa, rpaHn MHOT'OIPaHHHKA.

MHororpaHHbI€ yIibl.
BBbITyKIIble MHOTOTPaHHHKH.
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Teopema Diinepa.
[Mpusma. Ilpsimast u HaksIoHHas pu3Ma. [IpaBuibHast mpu3ma.

[Mupamuna. [IpaBrnbHas mupamMuaa. Y cedeHHast TUpaMAZA.

5
6.
7. Tapamnenenumen. Ky6.
8
9

Tetpasap.

10. Cummerpuu B KyOe, B mapajuienenure/e, B Ipu3Me 1 MupaMue.
11. Ceuenus Ky0a, IpHU3MBI U THPAMHUIBL.
12 IunwHDp U1 KOHYC.

13 YcedeHHBI KOHYC.

14 OcHoBaHue, BEICOTa, OOKOBas IOBEPXHOCTh, 00pa3yroIas, pa3BepTKa.

15 OceBble ceueHUS U CCUCHMS, ITapaJlJICJIbHbIC OCHOBAHUIO.

16 Iap u cdepa, ux ceuenus. KacaTempHas MIOCKOCTs K chepe.

17 OOBEM U ero u3MepeHue.

18 Huterpanbuas hopmyina oObema.

19 ®opmynsl 00beMa Ky0a, IPSIMOYTOIBHOTO TapajlieNennie 1, TPU3MbL, IUIHHAPA.

20 ®opmymsl 06beMa nupamMuIs 1 KOHyca. PopMyIIbl IOMAAN TOBEPXHOCTEH IMIIMHPA U KOHYCA.

21 ®opmysl o0beMa mapa ¥ IIomanaw cepsbl.

22 TlogoOue Temn.

23 OrtHouleHus IIoNIaael MOBEpXHOCTEW 1 00BEMOB MOI00HBIX TEIl.

[IpencraBnenue o MpaBUIILHBIX MHOTOTPaHHUKAX (TETpadIp, Ky0, OKTasqp, JOAEKadp U UKOCadIp).

Paznen 9.

Hauana
MaTeMaTHYeCKOro
aHaJIM3a.
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Tema 9.1

YuciaoBble
nocJIeA0BaTeILHOCTH

Onpenenenue nocienosateasHocTH. Crioco0sl 3aganus mocieaoBaTeabHocTH. Onpenenenue apu(MeTHIECKOM
nporpeccun. CpoiicTBa apudmMeTHueckor mporpeccun. OnpeneseHne reoMeTpuIecKkoi mporpeccun. CBOHCTBa
reoMeTpuueckoid mporpeccuu. [loHATHE O Tpemene IOCIENOBATEIBHOCTH. BBIUNCICHHE MPEICIOB
mocnenoBarenbHOCTeH.  CyIIecTBOBaHWE Tpelneina MOHOTOHHOM — OTPaHWYCHHOW  IOCIIENOBaTEIEHOCTH.
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CyMMHpOBaHI/IC HOCHGHOB&TCHLHOCTeﬁ. beckoneuno y6I>IBaIOHla$I TeOMETpHUYICCKasd NMporpeccus u €€ Cymma.

Tema 9.2

Hpenen pynkuum.

Ipenen dyukmmu y = f (X) npu x —oo. ['opu3oHTaIbHAS acCHMOTOTA. BeIUncieHue mpeaeaoB (GyHKIUA MpH X
—o0, [Ipenen ¢pyHknuu B Touke. HempepeiBHOCTh QyHKIMH. BepTrukanpHas acuMnToTa. BeUucieHue mpeaenos
(YHKINU B TOUYKE.

[IpaxkTrdeckoe ansaTHE 10 TeMaM 9.1 u 9.2

Tema 9.3.

IIpousBonnas.

[Tpupamenne aprymenra. [Ipupamenne pynknnu. Onpenenenne npou3BogHoi. Popmyitsl udGepeHIpOBaHIS.
Tabnuma npomsBonHbIX. JuddepeHnupoBanne CyMMBI, Mpou3BeAeHus, dactHoro. CioxHas (QyHKOHI U ee
muddepentmpoBanre. Pu3nMueckuii CMBICT NPOU3BONHON. BTopas mpousBomHas M ee (U3MUECKHH CMBICI.
KacarempHass k rpaduky ¢yHknun. I[Ipow3BOAHBIE OCHOBHBIX OJJIEMEHTApHBIX (yHKuWH. [IpumeneHue
MPOU3BONHOW K HCCIEAOBAaHHMIO (YHKIWH W IMOCTpoeHHI0 TpadukoB. [IponmsBomnbie oOpaTHOH (yHKIMHA H
KOMITO3ULIUH (DYHKIIUH.

Tema 9.4.

I'eomerpuyeckuii u
(puznyecknii cMbICIT

FeOMeTpI/I‘{eCKI/Iﬁ n (1)PI3I/I‘IGCKPII>'I CMBICJI ITPOMU3BOJHO. 3&,&3‘11/[, MMPUBOJAANINEC K ITIOHATHIO HpOHBBOHHOﬁ.

NPOU3BOIHOI.
IIpakTrdeckoe 2ansTHE 1O TeMaM 9.3 u 9.4
Tema 9.5. OnpeneneHue ypaBHEHUS KacaTelbHOM K rpaduKy QyHKIMH U YIIIOBOTO KO3 GHUIMEHTa.
YpaBHeHue
KacaTe/IbHOH K
rpaguKy (pyHKIMH.
Tema 9.6. [IpomsBonusie creneHHoW. [loka3zaTenmpHOH, JOTapHPMUIECKOH W TPUTOHOMETPHUICCKUX (OYHKIHA. DOpMYITBI
muddepentmpoBanns. Tabnuua npou3BoaHBIX. BbiBoL (OPMYINBI HAaXOXKAEHHS IPOM3BOJHON CTENEHHOU
IIpounssoansbie ¢ynkyn. [Ipor3BoaHbIE HEKOTOPBIX AJIEMEHTAPHBIX (DYHKIIUH.
3J1eMeHTaPHBIX
(yHxuuii.
[IpakTryeckoe ausTHE IO TeMaM 9.5 1 9.6
Tema 9.7. ®opmynbl  nuddepeHIMpoBaHUS CyMMBI, Pa3HOCTH, MpOW3BelNeHHMs M uacTHoro ¢ynkumit. Tabnuua
NIPOM3BO/IHBIX. BBIBOJ (OpMYIIbl HaXOKAEHHUS NPOM3BOIHOM crerneHHOH ¢(yHKuuu. IIpon3BogHBIE HEKOTOPBIX
IpaBuaa AJIEMEHTAPHBIX (QyHKIH.
aupdepeHIUPOBaHU

b3 |
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Tema 9.8.

JAuddepenuupoBanu
€ CJI0KHOM (PyHKIMH.

Dopmyisl nuddepeHpoBanus cI0KHBIX GYHKIMNA. Penienue ynpaxHeHui.

[Ipaktuueckoe ransTHe o TemMam 9.7 u 9.8

Tema 9.9. [TpumeHeHne TPOM3BOMHON K MCCIEAOBaHWIO (YHKIMH HAa MOHOTOHHOCTb. [IpuMeHeHHe NpOM3BOTHON K
nccien0BaHuio GYHKIMK Ha 3kcTpeMyM. [locTpoenne rpadukoB yHKIHH ¢ UCIIOIH30BAaHUEM ITPOU3BOIHON.
Ilpumenenue
NMPOU3BOIHON K
HCCIIeJ0BAHUIO
Gysxumii u
MOCTPOEHHIO
rpadukoB.
Tema 9.10. OTpiCKaHUe HAaWOONBIIETO W HAWMEHBIIETO 3HAYEHHH HEMPEepHIBHOCTH (YHKIWHW Ha OTpe3Ke. 3ajadu He
OTBICKaHHE HaWOOJIBIINX MM HAaMMEHBLIMX 3HAYEHWH BeMMYHMH. [IprMephl MCIIONb30BaHHS NMPOWU3BOIHOM JUIs
Ipumenenne HAaXO0X/ICHHSI HAWITyUIIeTO PEIICHHS B MPHUKIIATHBIX 3a/1a9ax.
NPOM3BOJHOM K
peleHnio

NMPUKJIATHBIX 321a4.

IIpaxTuyeckoe ansTHE Mo TeMaM 9.10 n 9.11

Tema 9.11.

IIpousBoaHkbIe
BTOPOTO0 NMOPSAAKA.

Bropas nponsBogHas, €€ TeOMETPHYSCKUI U PU3NIECKUI CMBICTT.

Tema 9.12.

Haxo:xnenue
CKOPOCTH Ipouecca,
HCIOJIb3YH
NMPOU3BO/IHbIE.

Haxoxnerne CKopoCTH IS Tiporiecca, 3aJaHHOTO (popMyIoi U rpadyuKoM.

[Mpaxrryeckoe ausTre o TemaM 9.11 1 9.12

Hpodm.m,m,le Hu l'[pO(l)eCCl/IOHaJ'IbHO SHAYUMBIC 3JICMEHTDBI COACPKAHUA

Hcnonp3oBaTe MpHOOpETEHHBIE 3HAHUS W yMEHHUS B TPAKTHYCCKON MEATEIFHOCTH M TTOBCEIHEBHOM IKU3HU:
[TocnenoBarensHocTH. CrOCOOBI 3alaHUsl M CBOMCTBA YMCIIOBBIX TOcienoBaTenbHOCTe. [loHATHE O Tpenerne
nocienoBarenbHocTd.  CyllecTBOBaHWME  Mpeleda MOHOTOHHOW — OrpaHMYEHHOH  IOCIeI0BaTEIbHOCTH.
CymMupoBaHHUE MOCeA0BaTeIbHOCTEH. beckoHedHo yObIBaromas reoMeTpruIecKas Iporpeccusi U ee CyMMa.

IIpoduiabHbie 1 NpodecCHOHAIBLHO 3HAYMMBbIE 3JIEMEHTHI COJAep:KaHHsA. HCIIOIb30BaTh HPHOOpPETEHHBIE
3HaHUSI M YMEHHUs B MPAKTUYECKON JeATeJbHOCTM M TOBCEAHEBHOW JKM3HM . HAXOJUTh TIPOU3BOJAHEIC
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3JIEMEHTapHBIX (QyHKINH;

UCIIONIb30BaTh IIPOM3BOJHYIO JUIS H3y4YEHHS CBOMCTB (YHKUMH M TOCTPOEHHS TI'paUKOB; NPHUMEHSITH
MIPOM3BOHYIO [UISl TPOBEACHUS TNPHONIVDKCHHBIX BBIYMCICHHH, pemaTh 3afadd IMPHUKIaJHOTO XapakTepa Ha
HaXOX/IeHHEe HauOOJIBILIEr0 U HAUMEHBILET0 3HAUEHHMS; PEIeHHs] PUKIAJHBIX 33aja4y, B TOM YHCJe COLHaIbHO-
SKOHOMHYECKMX W (PHU3NYECKMX, HAa HAWOOJIbIIME W HAaWMEHbIINE 3HAYCHWsS, Ha HAaXO0XKICHHUE CKOPOCTH H
YCKOPEHHS.

CamocrosiTesibHAasi padoTa: BBHIIOJHEHUE TOMAIIHUX 33JaHUI 10 pa3aeny 9

IIpuMepHas TeMAaTHKA BHeayIUTOPHOIi caMOCTOATEIHHONH PadoThI

©CoNoaMLNE

IlocnenoBarenbHOCTH.

Crioco0bl 3a/1aHUs M CBOMCTBA YHCIIOBBIX IIOCIIEIOBATEILHOCTEH.

ITonsarue o npenene NociaeI0BaTENIBHOCTH.

Cy1mecTBoBaHHE IIpe/iesia MOHOTOHHOW OTPaHUYEHHOM MOCNIeA0BAaTENbHOCTH.

CyMMupoBaHHe TIocleIoBaTeNbHOCTeH. beckonedHo yOpIBaromas reoMeTpruIecKast Iporpeccusi M ee CyMMa.
[TonsiTre 0 HEMPEPBIBHOCTH (QYHKIIHH.

ITpousBonnast. [Tonstre o mpon3BoaHOH QyHKINH, €€ TEOMETPHUECKUI U PU3UIECKUIT CMBICIT.

YpaBHEHHE KacaTebHOU K TpaQuKy GyHKINH.

ITponsBoaHBIE CyMMBI, Pa3HOCTH, IPON3BEACHHS, YaCTHOTO.

lO [Tpou3BoHBIE OCHOBHBIX AJIEMEHTAPHBIX (PYyHKIHUI.
11. [pumeHeHHE MPOU3BOIHOM K HCCIIEA0BAHUIO (PYyHKIINIT U TOCTPOCHUIO IPaQHKOB.
12 TlpousBonHble 00paTHOM HYHKIMU M KOMITO3ULUH (HYHKIHH.

12

34

Pazgen 10

HuTerpan u ero
NpUMeHeHHe.

15

Tema 10.1.

IlepBooGpa3Has.

Onpenenenne nepsoodpasnoit. Tabnuia nepBooOpaszHbIX. [IpaBria BEIYHCICHNS TIEPBOOOPA3HBIX

[pakrryeckoe ansTre mo Teme 10.1

Tema 10.2.

HnTerpain.

Onpenenenne uaTerpana. CBs3b MEXLy UHTETPajIoM U epBooOpa3Hoii. [IpaBuiia BIYHCIICHHSI HHTETPAJIOB.

IIpakTuyeckoe 2ansTHe o Teme 10.2

Tema 10.3.

OnpeaeneHHbli
unTerpaj. Ilnomans
KPUBOJUHEHHOT

®Dopmyna HetoTona-JleiiOnnna. Berauciaenne miomnanm KpuBOIMHEHHOM TpaIeIyy.
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Tpaneuus 1

HHTerpas.
[Mpaktrueckoe ransTue mo teme 10.3 2
Tema 10.4. Brmuncnenne miomaned ¢uryp, orpaHndeHHbIX rpadukamu ¢yHkiuid. Vcmoms3zoBath (opmyny HeroToHa- 1
JletiOHMIA.
IIpumenenue
HHTErpaia B
reoMeTpHH.
Tema 10.5. Brruucnenue myTy, NpoHIEeHHOTO TOYKON 3a IPOMEXKYTOK BPEMEHU. 1
IIpumenenue
HHTerpaja B (pusuke.
[IpaxTryeckoe sansaTe no Temam 10.5 u 10.6 2
IpopunbHble 1 NPOPecCHOHAIBHO 3HAYUMBbIE 3JIeMEHThI COAEPKAHUS.
HCIIOJIB30BAaTh l'IpI/IO6peTeHHI)Ie 3HaHUA 1 YMCHUS B HpaKTH‘IeCKOﬁ ACATCIBbHOCTU U HOBCC}IHCBHOﬁ KU3HHU,
BBIYUCIIATH B IPOCTEHIINX CIIydasx IUIOLIAAN U ITyTH C UCTIOIb30BAHUEM OIIPE/ICJICHHOTO HHTErpaa.
CamocTosiTesbHast paboTa: BLIIONHEHYE JOMAIIHUX 3a1aHui 1o paszaey 10 7 20
IIpuMepHas TeMaTHKA BHeayAUTOPHOII CAMOCTOAATEILHOM PadoThI
1. TlepBooOpazHas.
2. Tlousrtue uHTerpaa.
3. TlpaBuia BhIYMCIICHUS IEPBOOOPA3HOI U HHTErpaa.
4. Tlpumenenue ¢popmyisl HeroTona-JletiOruIa.
5. Boruucnenue nepBooOpa3HoOi st JaHHOH (QyHKINH.
6. Pemenue 3a1a4 Ha IpUMEHSHUE HHTErpalla Il BBIYMCICHHS IUIONIAeH IOCKUX (QUryp.
Pazniea 11. 12
Kom0unaropuka.
Tema 11.1 [TpaBuiio nponsBeneHys. 3a/1a4u Ha IOJICUET YHCIIA IIEPECTAHOBOK. 1
OcHOBHBbIE IIOHATHSA
KOMOMHATOPUKH.
Tema 11.2. CoenrHEeHHS AIIEMEHTOB. 3a/1a4d Ha MOJICYET YHCIIa pa3MeIIeHUI. 1
Pa3memenus.
IIpakTuyeckoe 2ansTHe o TemaMm 11.1 u 11.2 2
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Tema 11.3. CoueTaHue 3JIEMEHTOB M UX CBOMCTBA. 3aJ]a4l Ha MOJICYET YKClia COUeTaHUM.
Coueranmusl.
Tema 11.4.

bunom HeroToHa. O3unakomiieHue ¢ ouHoMmoM HeroToHA.

[Ipaktuueckoe sanstue no remam 11.3 u 11.4

Tema 11.5. O3zHakoMJieHHE ¢ TpeyroiabHuKoM [lackais.

TpeyrojibHuK
ITackans.

Tema 11.6 Perenne nmpakTryecKkux 3a1a4 ¢ UCIIOIE30BAaHIEM TIOHATHIA U MPABIII KOMOMHATOPHKH.

KoMOuHaTopHbIe
3ajavn.

IIpaxkTuyeckoe 2ansTe o TemaMm 11.5u 11.6

IpopunbHble 1 NPOPecCHOHAIBHO 3HAYUMBbIE 3JIeMEHThI COAEPKAHUS.

HUCII0JIB30BaTh HpI/IO6peTeHHLIe 3HaHUSA U YMCHHSA B l'[paKTPI‘leCKOfI JACATCIBHOCTU W HOBceI[HeBHOﬁ KU3HHU,
peuiaTb HpOCTGﬁIHPIe KOM6I/IHaTOpHBIC 3aga4yu MECTOOOM nepe60pa, a TakKXXC€ C HCIOJB30BAaHHUECM HM3BCCTHBIX

(opmyi;

HpO(l)I/IJ'H:HBIG n HpO(i)CCCI/IOHaIH:HO-3Ha‘H/IMI>I€ 3JICMCHTBI COZCPIKaHUsA. UCTTIOJIb30BATh HpI/IO6peTGHHBIG 3HaHUA U
YME€HUA B HpaKTquCKOﬁ NEATCILHOCTH M ITOBCEIHEBHOM JKU3HH, BBIYUCIATH B HpOCTCfIH.IPIX clydasax
BCPOATHOCTU COOBITHI Ha OCHOBE noJacyeTa 4yuciia uCXo40B,

IIpoduabHbie n npodecCHOHAILHO 3HAYMMBbIE 3JIEMEHTHI COJAEepP:KaHHsA. HCIIOIb30BaTh NPUOOpPETEHHBIE
3HAHMSA M YMEHUS B MPAKTHYECKOHW AEATEIPHOCTH M MOBCETHEBHON >KM3HH, BBIYHUCIATH B MPOCTEHIINX CITydasix
IUIOIIAAU U 00BEMBI ¢ HCTIOIb30BAHIEM OINIPE/ICJICHHOI0 HHTErpala.

CamocrosiTe1bHast padoTa: BBIIIOJTHEHHE JOMAIIHUX 3aJaHui o pasaery 11
IIpuMepHas TeMaTHKA BHEAyAUTOPHOII CAMOCTOAITEJILHON PadOTHI

OCHOBHBIE IOHATHS] KOMOMHATOPHKH.

3amaun Ha MOJICYET YMCIIA pa3MEIIeHUH, TepeCTaHOBOK, COYCTAHMM.
Pemenue 3aau Ha nepebop BApUAHTOB.

®opmyna buHoMa HeroToHA.

CBoiicTBa OMHOMHMHAIBHBIX KO (DHUIIHEHTOB.

arwdE

14
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6. Tpeyronpuuk [lackans.

Paspea 12. 12
JJIeMeHTbl TeOpHHu
BEPOSATHOCTEH U
MaTeMaTH4ecKoi
CTATHCTHKH.
Tema 12.1. CoObITHst. Bunsl coobrtuii. KomOnHanmu coobITuii. 1
CoObITHS.
Tema 12.2. BepositHocTh cOOBITHS. ClI0KEHHE 1 YMHOXXEHUE BEPOSTHOCTEH. 1
BepositHocTh
co0bITHS.
[Ipaktrdeckoe ansaTre o TemaM 12.1 u 12.2 2
Tema 12.3. Craructnueckas oopadorka naHubsix. O0beM m3MmepeHus. [IpeacraBieHne CTaTUCTUUECKHX AAaHHBIX (TaOIMIIBL, 1
uarpaMMel, Tpadukn). [IpuéMel 3amorHeHus.
CraTucrnyeckue
AaHHBIE.
Tema 12.4. [TousTHe reHepanbHON COBOKYMHOCTH U BbIOOpKH. CpeiHee apudmerryeckoe. Moia 1 MeZiuaHa U3MEpeHUsL. 1
IenTpanbHble
TeHIeHIIUN
[MpakTrueckoe sansTre o Temam 12.3 u 12.4 2
Tema 12.5. Pa3max Be1O0OpKu. OTKIIOHEHHE OT cpeanero. CpeaHee KBaapaTHOE OTKIIOHeHHE. Pasmax uzmepenws. Jucmepcust. 1
Mepsi pazépoca
Tema 12.6. Brerancnenne BepositHocTed. Cratmermdeckas oOpa®orka maHHBIX. OObem wu3MmepeHms. [IpencraBieHue 1
CTaTUCTUYECKHUX JaHHBIX ( TaOnuIpl, AuarpaMmsl, rpadukn). [Ipuémer 3anonHenus. Pelenne npukia HpIx 3a1a4
Pemenue
NMPAKTHYECKHX

3ajaav.
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[IpaxkTrdeckoe sansaTHE 10 TeMaM 12.5 u 12.6

IIpoduibHble W NpodeccHOHATBHO 3HAYMMBIE JJIEMEHTBHI COAEP:KAHHUSA. HCIIOIb30BATh NPHOOPETEHHBIE
3HaHUA U YMCHUS B HpaKTH‘IeCKOﬁ JCATCIIBHOCTHU U HOBceI[HeBHOﬁ JKU3HH, pe€UIaThb HpOCTeﬁLHHe KOM6I/IHaTOpHI)Ie
3a/1a4¥ METOJIOM Iiepedopa, a TakkKe C HCIOIb30BaHUEM U3BECTHHIX (HOPMYIT;

[IpodunbHbie B TPOQPECCHOHATBHO-3HAYMMBIC JIEMEHTBI COJICPKAHMUSA. UCIIOIh30BATh MPHOOPETEHHBIC 3HAHUS U
YMEHUSI B MPAKTUYECKOW JAESITEbHOCTH M IOBCEAHEBHOM JKU3HHM, BBIUUCIATH B MPOCTEHIIHMX CIydasx
BEPOSITHOCTH COOBITHII HAa OCHOBE ITOJICUETA YUCIIa NCXOJI0B;

CamocTosiTebHasi padoTa: BBIIIOTHEHHE JOMAIIHUX 3aJaHAl 110 pazaeny 12

IIpuMepHasi TeMaTHKA BHeayAUTOPHOIi caMOCTOSITEJILHON PadoThI

18.
19.

OCHOBHBIE TIOHATHS] KOMOMHATOPUKH.
3anady Ha MOJICUET YUCIIA pa3MEIlEeHUH, NepeCTaHOBOK, COYETaHUM.
Pemenve 3aau Ha mepeGOp BapHaHTOB.

. ®opmyna 6mHOoMa HetoToHa.

. CpoifcTBa OMHOMUHAIBHBIX KOA(PPHUIIHESHTOB.

. Tpeyronbnuk ITackans.

. CoOpITHE, BEpOSTHOCTH COOBITHS, CJI0KEHNE U YMHOKEHHIE BEPOSTHOCTEH.

. Tlonsarre o HE3aBUCHUMOCTH COOBITHH.

. JlMucKkpeTHas ciy4aiiHasi BEIMYMHA, 3aKOH €€ pacIpeIeICHUS.

. UncnoBble XapaKTEpPUCTUKHU JUCKPETHOM CiTydaiiHOW BemUuuHEL [IoHATHE 0 3aKOHE OOJBIIHNX YHCEll.

. IlpencraBnenue naHHBIX (TaOJWIBI, AWAarpamMMbl, TpapHKH), TeHepalbHas COBOKYIHOCTh. BeIOOpKa, cpenHee apupMeTHdecKoe,

MeraHa.
ITonsaTHE 0 3a/1a4aX MAaTEMATHYECKOM CTATUCTHKU.
Pemienne npakTHueckux 3afad ¢ MPUMEHEHHEM BEPOSITHOCTHBIX METOJIOB.
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Bcero:

351

351




2.3. XapaKTepucTHKA OCHOBHBIX BU/I0B J1eSIT€JILHOCTH CTYI€HTOB

Conepxanue XapakTepuCcTHKA OCHOBHBIX BU/I0B J1eITE€JIbHOCTH
o0yueHus CTYJEHTOB
(Ha ypoBHe Y4eOHBIX JIeiicTBHIl)
BBenenue O3HaKOMIJICHHE C POJIBI0O MaTEeMaTHKUA B HayKe, TEXHHUKE, YKOHOMHUKE,

WH(GOPMALIMOHHBIX TEXHOJOTUAX U MPAKTHYECKOW JEeSTEIBHOCTH.
O3HakoMJICHHE C IEMIMH W 33JadaMHd M3Y4YCHHUS MAaTeMaTHKW TpU
ocBoenuu cunerpansuaoctei CIIO.

AJITEBPA

Pa3BuTrne moHsiTHA O
quciie

Beinonnenne apudgmerndyeckux MACHCTBUM HaJ YUCIaMH, codeTas
YCTHBIC U TIUCbMEHHBIE TIPHEMBI.

HaxoxxneHue npuOJMKEHHBIX 3HAUYEHUI BEMMYMH U MOTpEIIHOCTEei
(a0COJIIOTHOM M OTHOCUTENBHOM); CPABHEHUE YHCIIOBBIX BHIPAKEHUH.
Haxoxnenue omuOOk B 1peoOpa3oBaHUSX M BBIYMCICHUAX
(OTHOCHUTCS KO BCEM MYHKTaM IIPOIPaMMBbI).

Kopuu, CTeIeHH,
Jorapupmbl

O3HakOMJIEHME C TIOHATUEM KOpHS N- CTENneHW, CBOWCTBaMU
paZivKaJIoB U NPaBUJIaMH CPaBHEHUS KOPHEH.

@OopMyJIMPOBAHUE  OMNpPEICICHUS] KOPHS W CBOMCTB  KOPHEW.
Bbruncinenue u cpaBHEHHE KOPHEW, BBINOJIHCHUE MPUKUAKU 3HAYCHHUS
KOpHSL.

[IpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPXKEHUH, COJIEPIKALIUX
pajuKabl.

BoinonHenue pacdyetoB 1o Qopmyiiam, COAEpXKallUM paJuKalibl,
OCYILECTBIISAA HEOOXOIMMbIE MOACTAaHOBKH U IPeoOpa30BaHUsL.
OmnpeneneHne paBHOCHIBHOCTH BBIPAXKEHMM C paaukanamu. Pemenue
UPPALMOHAIIBHBIX YPABHEHUM.

O3HakoMJIEHME C  TOHATHEM CTENEHHM C  JIEHCTBHUTEIBHBIM
[IOKa3aTeNeM.

Haxoxnenue 3HaueHUN CTENEHHW, HCIONb3Yys HpU HEOOXOIHUMOCTH
UHCTPYMEHTAJIbHBIE CPEACTBA.

3anuch KOpHS N-H CTETIEHU B BUJIE CTETIEHU C IPOOHBIM [TOKa3aTeIeM U
HA000POT.

@opMyIMpOBaHHE CBOWCTB CTENEHEW. BpluucieHue creneHen c
palMOHAJIBHBIM II0KA3aTeJIEM, BBIIOJIHEHUE MPUKUIKU 3HAYCHUS
CTEIIEHHU, CPABHEHUE CTENIECHEN.

[TpeoOpa3oBanue YUCIOBBIX U OYKBEHHBIX BBIPRXKEHUH, COAEpIKAIINX
CTEIIEHH, IPUMEHSS CBOMCTBA. PelleHne nokasaTenbHbIX ypaBHEHUM.
O3HaKOMJIEHME C IPUMEHEHUEM KOPHEHN U CTENEHEN NPU BBIYUCICHUN
CPEIHHUX, JEJIeHHEe OTpe3Ka B «30J0TOM CeuyeHHW». PemeHne
IIPUKJIAJHBIX 33/1a4 Ha CJI0KHBIE IIPOLICHTBHI.

IIpeoOpa3oBanue
aJredpanyecKnux
BbIPAaKEHU I

Brimonaenne mnpeoOpa3oBaHuil BBIpOKECHHH, MpUMEHEHHE (GOopMYyII,
CBSI3aHHBIX CO CBOMCTBAaMU CTETICHEH U JIOTapu(MOB.

Ompenenenne 00J1aCTH JOMYCTUMBIX 3HAYCHUHN JIOTAPUPMUIECKOTO
BbIpakeHUs. Pemenue norapudMuyeckux ypaBHEHHUH.

OCHOBBI TPUTOHOMETPUH

OcHOBHBIE TOHATHUSA

W3ydyeHne paauaHHOrO METOAa W3MEPEHHs YIJIOB BpallleHUs M UX
CBSI3U C TrpagycHoi Mepoil. M3oOpakeHue YIJIOB BpallleHHs Ha
OKPY>KHOCTH, COOTHECEHUE BEJIMYMHBI YIJIa C €r0 PACHOIOKEHUEM.

®opMyupoBaHHE ONpPECIEHUI TPUTOHOMETPUUECKUX (QYHKIMH IS
YIJIOB TMOBOPOTa M OCTPBIX YIJVIOB MPSIMOYTOJIBHOIO TPEYTrOJIbHHKA U
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00BSICHEHHE UX B3aMMOCBSI3H

OcHoBHBIC IIpuMeHeHHEe  OCHOBHBIX TPUTOHOMETPUUYECKHX  TOXKIECTB  JUIA
TPUTOHOMETPUYECKHEe | BBIUMCIICHUS 3HAYEHUH TPUTOHOMETpUYECKUX (YHKIUI MO OJHOM U3
TOKAECTBA HUX
IIpeodpazoBanue N3ydyeHne OCHOBHBIX (POPMYJT TPUTOHOMETPUU: (POPMYJIbI CIOKEHHUS,
NMPOCTEHIINX yIBOCHHUS, MpeoOpa3oBaHUE TPUTOHOMETPUYECKHX (YHKIMHA B
TPUTOHOMETPUYECKHUX | IPOU3BEJICHUE U TMPOU3BEACHHUS B CyMMy U MpPUMEHEHHE IpU
BbIPasKeHU I BBIUHUCICHUM 3HAYEHUS TPUTOHOMETPUUECKOTO  BBIPAXKECHHUS H
YIIPOILEHUS €ro.
O3HakOMJIEHME CO CBOMCTBAMM CHUMMETPUM TOUYEK HA EIMHUYHON
OKPYKHOCTHU M MPUMEHEHHUE UX JIJIsl BBIBOJA (OpMYJI IPUBEIECHUS
IIpocreiimmue Pemenue no ¢gopmynaM u TPUTOHOMETPUUECKOMY KPYTY HPOCTEHIINX
TPUTOHOMETPUYECKHE | TPUTOHOMETPUUYECKUX YPABHEHUH.
YPABHEHHA u | [Ipumenenne oOIMX METOJOB pELICHUs YpaBHEHUH (NpUBEACHUE K
Hepagencmea JUHENHOMY, KBAaJpAaTHOMY, METOJ pAa3J0KEHHUS Ha MHOXKUTENH,
3aMEHbl ~ IEPEeMEHHOH) MpHU  PEUIeHHH  TPUTOHOMETPUUECKHUX
YpaBHEHUM.
Ymenue OTMEUaTh Ha Kpyre peleHus IIPOCTENIINX
TPUTOHOMETPUUECKUX HEPABEHCTB
Apkcunyc, O3HakoMJIeHME C TIOHATHEM OOpaTHBIX TPUTOHOMETPHUUECKUX
APKKOCHHYC, byHKIUi.
APKTAHICHC YHCJIAa W3ydyenue omnpeneneHuil apKCUHyca, apKKOCHHYCa, AapKTaHIeHca
yucia, (QOpMyJUMpPOBaHHWE UX, H300paKeHHME Ha  EAUHUYHOU

OKPYKHOCTH, IPUMCHCHHUC IIPpU PCIICHUHN ypaBHeHI/Iﬁ

®YHKIWHU, UX CBOMCTBA U TPA®UKH

®yukuuu. [onsitue o
HeNpPepbIBHOCTH
GyHkuMu

O3HakOMJIEHME C MOHSTHEM NEPEMEHHON, MPUMEPaMU 3aBUCUMOCTEN
MEX1y TIEPEMEHHBIMH.

O3HakoMJIeHHE C TIOHATHEM TpaduKa, onpeaeTeHre PUHAICKHOCTH
Touku rpaduky QyHkumu. OnpeneneHue no Qgopmyse mpocreiieit
3aBUCUMOCTH, BUaa ee rpaduka. Bwipaxkenwe mo Qopmyne omHOi
IIEPEMEHHON Yepe3 ApyTHe.

OsHakoMJIeHHE ¢ ompeaeieHueM QYHKIHUH, (GopMyiaupoBaHHE €ro.
Haxoxnenue obsacty onpeaeneHus U 00JacTi 3Ha4eHUH QyHKIUU

CpoiictBa ¢QyHKUHNH.
I'padpuueckasn
HHTepHpeTanus.
IIpumepni
(pyHKIHOHAJIBHOM
3aBHCHMOCTH B
peajbHBIX Ipoleccax
U SIBJICHUSIX

Os3HakomjieHHE C TpuMepaMu (YHKIHOHAJIBHBIX 3aBUCUMOCTEH B
pEaNIbHBIX MPOIEccax U3 CMEXHBIX TUCIUILINH.

O3HakoMJIEeHHE C JOKa3aTeJIbHBIMH PACCYXIEHUSIMH HEKOTOPBIX
CBOWCTB JMHEHHOW W KBaApaTUYHOM (YHKIMHA, MpOBEICHUE
UCCJIEIOBaHUs JINHEHHOM, KyCOYHO-JIMHEHHOW, APOOHO-JIMHEHHON U
KBaJpaTHuHON (yHKIUH, mocTpoeHue ux rpaduxos. Iloctpoenue u
yreHue rpadukoB pynkuuit. MccnenoBanue QpyHKIUN.

Cocranenue Bu0B (QYHKIUH 10 TaHHOMY YCIIOBHIO, PEIlIeHHE 3a7a4
Ha 9KCTPEMYM.

Brimonaenune npeobpazoBanuii rpaduika GyHKIMH

Oo0paTHble pyHKIMHU

H3zyuenue nowsamusi obpamuHol @yHKYuu, onpeoeienue 6uoa u
nocmpoerue epaguxa oopamuou yHKyuU, HaxoxcoeHue ee ooaiacmu
onpedenenus u obnacmu 3uauenuil. [IpuMeHeHNE CBONCTB (QyHKUIUI
NIPU UCCIICIOBAaHUH YPABHCHHUH M PEIICHUH 33/]1a4 Ha SKCTPEMYM

CreneHHble,
NOKa3aTeJIbHbIE,
Jorapupmuueckue u
TPUTOHOMETPHYECKHUE
¢pynkuun. O0paTHble

Brruucnienue 3HaueHnii GyHKINN 0 3HAYEHUIO apTyMEHTA.
OmnpeneneHue MOJNOXKEHUS TOUYKU Ha rpaduke 1Mo ee KOOpIuHaTaM U
Hao000pOT.
Hcnonb3oBaHue CBOWCTB
CTeneHe! u jorapudmMoB.

3HaYeHUN

GyHKUMH U1 CpaBHEHMS
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TPUTOHOMETPHYECKHE
GyHkuMuH

[TocTpoenne rpaMKOB CTEMEHHBIX U JOrapUPMHUUECKUX QYHKIUH.
Pemenne moxa3aTenpHBIX W JIOTapU(PMUYECKUX YpaBHEHHH U
HEPABEHCTB 10 U3BECTHBIM AJITOPUTMaM.

O3HaKOMJICHHE C MOHATHEM HETPEPHIBHOW MEPUOAUIECCKON (YHKIINH,
¢dbopMynaHpoBaHUE CBOWCTB CHHYCAa W KOCHHYCa, IOCTPOCHUE UX
rpaduKoB.

O3HaKOMJIEHHE C ITOHATHUEM TAPMOHUYECKUX KOJIEOaHUN U IpUMeEpaMu
rapMOHUYECKUX KoJeOaHMM JuId ONMCaHMs NPOLECCOB B (U3UKE U
JOpyTUX 00JacTsAX 3HAHUS.

O3HakoMJIEHHE C TOHSTHEM pPAa3phIBHOM NEPUOIUYECKON (QyHKLUH,
(dbopMyIHpOBaHUS CBOICTB TaHT€HCA W KOTAHTEHCA, MOCTPOCHUE HUX
rpaduKoB.

[Ipumenenne cBOMCTB  (YHKOMIA UIs  CpPaBHEHUS  3HAUYCHUU
TPUTOHOMETPUUYECKUX (DYHKIMM, pelIeHus TPUTOHOMETPUYECKUX
YPaBHEHUM.

Ilocmpoenue epagukos obpamubix mpueoHOMemMpUYecKUx QYHKyu u
onpeoenenue no 2papuKam ux ceolcms.

Brinonsenue npeodbpa3zoBanus rpagMKoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITocienoBaTebHOCTH

O3HakOMJIEHME € MOHATHEM YHUCIOBOM  IOCIIENOBATEIBHOCTH,
crioco0amH ee 3a/1aHusl, BBIYUCIIEHUEM €€ YJICHOB.

O3HnaxomaeHue ¢ NOHAMUEM npedend nocied08ameIbHOCHU.
O3HaKOMJIEHHE C BBIYMCIEHUEM CYMMbl OECKOHEYHOTO YHCIOBOIO
psla Ha TpuUMepe BBIYUCICHUS CyMMBbl OECKOHEYHO YObIBaroIei
Ir€OMETPUYECKON ITPOTPECCUM.

Pemenne 3amau Ha npuMeHeHHE (QOPMYNBI CyMMbI OECKOHEYHO
yOBbIBaIOIIEH Tr€OMETPUUECKON TPOrPECCUU

IlpousBoanas u ee
NnpuMeHeHue

O3HaKOMJIEHHME C IOHATHEM ITPOU3BOJHOM.

N3ydenue u popMyIupoBaHrEe €€ MEXaHMUYECKOTO U T€OMETPUUECKOT0
CMBICJIa, U3yUYEHUE AITOPUTMa BBIUNCIEHMS IPOU3BOAHON Ha MIpUMEpe
BBIYMCJICHUSI MTHOBEHHOW CKOPOCTH M YIJIOBOro KoddduimeHTa
KacaTeJIbHOM.

CocraBneHre ypaBHEHUS KacaTelIbHOW B 00IIIEM BHJIE.

VYcBoenue mnpaBui U GepeHIupoBaHns, TaOMIUIBI MPOU3BOIHBIX
AIIEMEHTapHbIX (YHKUUH, NpUMeHeHHe i AuQPepeHIrnpoBaHUs
(bYHKIMH, COCTaBICHHUS yPAaBHEHHS KacaTeIbHOM.

W3ydyenne TeopeM O CBSI3U CBOMCTB (YHKIMM U TPOU3BOJIHOM,
(bopMyIHpOBKa UX.

[IpoBeneHne C MOMOIIBIO MPOU3BOJHOW HCCIENOBAaHUS (QYHKIUH,
3aJJaHHOM (hopMyITOH.

VYcTaHoBNIEHHE CBSI3M CBOMCTB (YHKUMHM W MPOU3BOJHOW MO UX
rpadukam.

IIpuMeHeHHe NPOU3BOAHOM [ DPEIICHMs 3a4a4 HAa HAXOXKICHHE
Hau0O0JIbIIEr0, HAMMEHBILET0 3HAUEHHsI U Ha HAX0XKJIEHHsI SKCTpEMyMa

IlepBooOpa3nasn "
HHTErpaJ

O3HaKOMJIEHHE C TOHSATHEM MHTETpasia u nepBooOpa3Hoii.

W3yuenne nmpaBuiia BBIYMCICHHUA MEPBOOOPAa3HON M TEOpEeMbI
Herorona-Jleiioauma.

Pemenne 3amay Ha CBA3b IMEpBOOOpa3HOW W €€ TMPOU3BOIHOM,
BBIYHMCIICHHE TIEPBOOOPA3HOM 7151 JAHHOU (PYHKITHH.

Pemenne 3amau Ha DOpUMEHEHHWE MHTErpajga Uil BbIUYHCIICHUS
(bu3HYECKUX BEJIMYHMH U TUIOLIaeH

YPABHEHUA U HEPABEHCTBA




36

YpaBuenus U
CHCTEMbl ypPaBHEHMIH.
HepaBencrBa "
CHCTEMbI HEPaBEHCTB
¢ ABYMS
nepeMeHHbIMH

O3HakOMJIEHME €  IPOCTEHIIMMH  CBEACHMSAMHM O  KOPHSX
anreOpandeckux ypaBHEHHH, MOHATHSIMU UCCIEI0BaHUs ypaBHEHUN U
CUCTEM ypaBHECHUM.

W3y4eHne TeOpUM pPAaBHOCWIBHOCTH YPaBHEHUH U €€ INPUMCHECHHS.
IloBrOpeHue 3amucu peleHus CTaHAAPTHBIX YPaBHEHWM, IPUEMOB

npeoOpa3oBaHus ypaBHEHUH Ui CBEACHHMS K CTaHJIAPTHOMY
YPaBHEHHUIO.
Pemenne panuoOHAIBHBIX, HPPALMOHANBHBIX, IOKa3aTeNbHBIX H

TPUTOHOMETPUUYECKUX YPABHEHUM U CUCTEM.

Hcnonb3oBanue CcBOMCTB U TrpadukoB (QyHKUMHA [UId pelieHus
ypaBHeHUN. [I0BTOpEeHHE OCHOBHBIX IPUEMOB PELIEHUS CUCTEM.
Pemenuie ypaBHeHMI ¢ HCIIOJIB30BAHUEM BCEX IMPUEMOB (Pa3sioKEeHUS
Ha MHOXXWUTEIIU, BBEICHUSA HOBBIX HEU3BECTHBIX, II0JCTAHOBKHY,
rpauIecKoro MeTo1a).

Pemiennie cucreM ypaBHEHHII C TNpPUMEHEHHWEM pa3IMYHBIX CIOCOOOB.
OzHakoMJIeHWE ¢ OOWMMM BONPOCAMH  pEIICHHS HEPaBEHCTB U
UCIIOJIb30BaHKE CBOICTB U rpauKoB (HyHKIUH NPHU PELICHUH HEPABEHCTB.
Pemenne HepaBEeHCTB M CHCTEM HEPAaBEHCTB C MPUMEHEHHEM pa3IH4HbIX
Croco0oB.

IIpuMeHeHnEe MaTeMaTH4EeCKHX METOAOB Ul PEIICHUSA COIEPKATEIbHBIX
3aJa4 W3 pa3iM4YHBIX OO0JNacTell HayKW W TpakTUkH. VHTeprpeTrnpoBaHue
Pe3yJIBTaTOB C YYETOM pealIbHbIX OTPaHUYeHUH

2JEMEHTHI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEN U CTATUCTUKH

OcHoBHBIE noHsATUs | M3yyeHue mpaBuina KOMOMHATOPHUKM M NPUMEHEHHE MpU PEIICHUH
KOMOUHATOPUKH KOMOWHATOPHBIX 3a/1a4.
Pemienne kKoMOWMHATOpPHBIX 3aJady METONOM IMepebopa W 1O TpaBHIY
YMHOXXEHHS.
O3HakOMJICHWE €  TOHATHSIMH  KOMOHMHATOPUKH:  pa3MElICHUSMH,
COYETaHMSIMHU, IEPECTAHOBKAMH U QOPMYJIaMH AJISl UX BBIYUCIICHHSL.
OObsicHeHne W mpuMeHeHue (OpMya JIsi BBIUMCICHHS DPa3MEIICHHH,
NEPECTaHOBOK M COYETAHUH NP PEIICHUH 3a/1a4.
Oznakomiienre ¢ 6uHoMoM HproToHa 1 TpeyronsHukom [lackans.
Pemienne mpakTHUECKMX 3alad C HCIOJIB30BAHUEM MOHATHH M TpPaBHII
KOMOWHATOPHUKH
DJIeMeHThI Teopuu | 3ydyeHne  KIIACCUYECKOTO ONIIPENEIICHUs]  BEPOATHOCTH, CBOMCTB
BePOSITHOCTEI BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.
PaccMoTpenne mpuMepoB BBIUMCICHHS BepoATHOCTEeW. Pelnenue 3agay Ha
BBIYHCIICHUE BEPOSTHOCTEH COOBITUI
IIpencraBienue O3HakOMJICHWE €  TpEJACTaBICHHEM  YHCIOBBIX  JAaHHBIX W UX
AAHHBIX (Ta0UIbL, | XapaKTEPUCTUKAMHU.
auarpammsl, rpaguxu) | Pemenne mnpakthdeckux 3amgad  Ha 0OpabOTKY UHMCIIOBBIX JIQHHBIX,
BBIYMCIICHUE WX XapaKTEPUCTHK
IT'EOMETPUSA

IIpsiMble M IIOCKOCTH B
NMPOCTPAHCTBE

@opMyJIMpOBKA M IPUBEJICHUE JOKA3aTEIbCTB IPU3HAKOB B3aMMHOIO
pacronoXeHnus MNpsMBIX W IUIOCKOCTEeH. Pacro3HaBaHWEe Ha uepTexax M
MOJECINAX PAa3JM4YHBIX CJIy4aeB B3aMMHOIO pPACIHOJIOKECHMS TNPSIMBIX U
IJIOCKOCTEN, apryMEHTUPOBAHUE CBOUX CYXKICHHMN.

@opMyJIMpOBAaHUE OIPEACIICHUN, MPU3HAKOB U CBOMCTB MNapaJUICIIBHBIX U
MEPNEHANKYIIAPHBIX IUIOCKOCTEHN, IBYTPAaHHBIX U JINHEHHBIX YTIIOB.
BelllosiHEHHE OCTPOEHUS YIJIOB MEXAY NPSMBIMH, IPSIMON U INIOCKOCTBIO,
MEXY IIOCKOCTAMH I10 ONMCAHUIO U PACIIO3HABAHUE UX HA MOJCIISX.
[IpuMeHeHne NpHU3HAKOB M CBOMCTB PACHONOXKEHUS NPAMBIX U MJIOCKOCTEH
IIPY PEIICHUN 3a/1a4.

N3o0paxxeHne Ha  pUCYHKax M  KOHCTPYHPOBaHHE Ha  MOJENAX
MEPNEHANKYISIPOB M HAKJIOHHBIX K IUIOCKOCTH, MPSIMBIX, MNapauleIbHBIX
IUIOCKOCTEH, VYIJOB MEXAy MpsAMOM M IUIOCKOCTHIO U 0OOCHOBaHME
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IIOCTPOEHUSL.
Pemenne 3amad Ha BBIYHMCICHHE IE€OMETPUYECKMX BeMMYUH. ONUCBIBaHUE
paccTosiHUsL OT TOYKM A0 IUIOCKOCTH, OT IPSAMOH IO IUIOCKOCTH, MEXIY
IIJIOCKOCTSIMH, MEXIY CKPELIUBAIOIIIMUCS MPSIMBIMH, MEXIY
MPOU3BOJIBHBIMU (UTypaMy B IPOCTPAHCTBE.

QopMynHpOBaHWE M [JOKAa3bIBAHME OCHOBHBIX TEOPEM O PACCTOSHUAX
(TeopeM CylIeCTBOBaHUsI, CBONCTBA).

N3o0paxeHne Ha YepTexax U MOJENAX PACCTOSHHUA M 00OCHOBAaHHE CBOMX
cyxxaeHnid. OmpeznencHue W BBIUUCIEHUE pAcCTOSHUM B IPOCTPAHCTBE.
[Ipumenenue Gpopmy 1 TeOpeM TUTAHUMETPUH JJIS PEIIeHNs 3ajad.
O3HakoOMJIEHHE C TIOHATHEM MapajuIebHOIO TPOEKTHPOBAHHUA M €ro
cBOWcTBaMU. DPopMYynUpogaHue meopemvl O NIOWAOU OPMOLOHANLHOU
NpoeKyULU MHO20Y20bHUKA.

[Ipumenenue Teopuu 151 000CHOBAHUS MOCTPOEHUH U BEIYUCIICHUH.
ApryMEeHTHpOBaHHE CBOMX CYXIEHHH O B3aUMHOM PAacIlOJIOKEHUHU
IPOCTPAHCTBEHHBIX (YUTYD

MHOrorpaHHUuKH

Onucanve W XapakTepUCTHUKAa pPa3IMYHBIX BHUAOB MHOTOTPAHHUKOB,
[IEPEYUCIIEHUE UX DIEMEHTOB U CBOMCTB.

H300paxkeHne  MHOTOTPAaHHMKOB ¥ BBIOJIHEHME  IOCTPOCHHUS  Ha
N300paXKEHUAX U MOJEIAX MHOTOI'PAaHHHUKOB.

BrluncneHnne JMHEHHBIX SJEMEHTOB M YIVIOB B IIPOCTPAHCTBEHHBIX
KOH(HTYpaLusiX, apryMEHTHPOBAaHHE CBOUX CYKICHHM.

XapakTepucTHKa U H300pa’keHHE CEUYCHUS, Pa36epmKiu MHO202PAHHUKOS,
BBIYMCIIEHHE TUIONIa/Ie TOBEPXHOCTEM.

[MocTpoenune npocTelmmx ceueHni Kyoa, Mpu3Mbl, TUpaMuabl. [IpumeHneHne
(axTOB M CBEACHUH U3 TNIAHUMETPUH.

O3HakOMJIGHHE C BHJAMHU CHUMMETPHH B NPOCTPaHCTBE, (HOPMYIHPOBaHHE
OIPEJEICHUM U CBOMCTB. XapaKTEpUCTUKA CUMMETPUM TEJI BpAILECHUS U
MHOI'OI'PaHHHUKOB.

IIpuMeHeHue CBOMCTB CHMMETPHH IIPU PELIEHUH 3aJad.

Hcnons3oBanme  MpHOOpPETEHHBIX  3HAHWW U1 HWCCIIEAOBAaHUS U
MOJCIIMPOBAHUS HECJIOXKHBIX 3a7a4.

N300paxkeHne OCHOBHBIX MHOTOIPAaHHHMKOB U BBIIIOJIHEHHE PUCYHKOB IIO
YCJIOBHSIM 3aa4

Tena m MoBEepXHOCTH
BpalleHUs

O3HaKOMJICHHE C BUAaMU TEJI BpallleHus, POPMYIUPOBAHHE UX OIPEACIICHUI
U CBOMCTB.

dopMynMpOBaHHE TEOpEM O CEUEHHH Iapa IUIOCKOCThI0 M TUIOCKOCTH,
KacaTeImpHOH K cdepe.

XapakTepucThKa W HM300paKCHUE TN BPAILICHHS, WX Pa3BEPTKH, CCUCHUS.
Pemenne 3amad Ha TOCTPOCHHE CEYCHMM, BBIYUCIICHUE JUJIMH, PACCTOSIHHMA,
yrjoB, miomiaaei. IlpoBeaeHne q0Ka3aTeabHbIX PACCYKACHUN TPH PEIICHUH
3aja4.

[IpumeHeHue CBOWCTB CUMMETPUU TIPH PEIICHUM 3a]ad Ha Telia BpallCHUs,
KOMOWHAIIHAIO TE.

N300paskeHrne OCHOBHBIX KPYIJIBIX TEJI M BBIMOJIHEHUE PUCYHKA 10 YCIOBHIO
3aa4un

HN3mepenns B
reoMeTrpum

O3HakoMJIGHWE C TMOHATHSAMM IUIOIAAM W o0bemMa, aKCHOMaMH U
CBOMCTBAaMU.

Pemrenvie 3a1a4 Ha BBIYHMCIICHUE TUIOIIAACH TUIOCKUX (UTYp C IpUMEHEHHEM
COOTBETCTBYIOIIKX (HOpMYIT U (PaKTOB U3 IUTAHUMETPHU.

Wzyuenne T1eopeM O BBIYMCICHUHM OOBEMOB IPOCTPAHCTBEHHBIX T,
peleHye 3a/1a4 Ha IpUMEHeHue (popMyJ1 BEIUUCIEHUS 00BEMOB.

Wzyuenne  ¢opmMyn I BBIUMCICHHMA  IUIOMIAfAEH  MOBepXHOCTEH
MHOTOTPAaHHUKOB U T€J BPAIICHNUS.

O3HaKOMJIEHHE C METOJIOM BBIYHMCIICHUS IIOLIAIH IOBEPXHOCTH CEPHI.
Pemenue 3a1a4 Ha BBIYMCIIEHHE TUIOIAAEH IOBEPXHOCTH IPOCTPAHCTBEHHBIX
Tel
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Koopannatsl "
BEKTOPBI

O3HakoMJIEHHE C TIOHATHEM BeKTopa. l3yueHue nekapTOBOH CHCTEMBI
KOOpAMHAT B NMPOCTPAHCTBE, MIOCTPOEHHE 1O 33JaHHBIM KOOPJMHATAM TOYEK
U TUIOCKOCTEH, HaX0XKICHUE KOOPINHAT TOYEK.

Haxosxnenue ypaBHEHHH OKPY)KHOCTH, c(epbl, IUIOCKOCTH. BrruuciieHue
pacCcTOSTHUM MEXy TOUKaMH.

W3ydeHne CBOMCTB BEKTOPHBIX BEIUYHH, IPAaBUJ Pa3lIOKEHHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, MPAaBWJ HAXOXKICHUS KOOPJAMHAT BEKTOpa B
IIPOCTPAHCTBE, IPAaBUII ACUCTBUI C BEKTOPAMH, 33JaHHBIMU KOOPAUHATAMH.
IIpuMmeHeHue TeopuM NpU pEIIEHUH 3ajad Ha JEHCTBHS C BEKTOPaMH.
N3yuenue CKaIsIpHOrO IPOU3BENECHHUS BEKTOPOB, BEKTOPHOI'O YPAaBHEHUS
opsMoil M mnockocTu. lIpuMeHeHMe Teopuu Ipu pelleHuM 3aJad  Ha
JIEHCTBUSI C BEKTOPAMHU, KOOPJAMHATHBIH METOA, NMPUMEHEHNE BEKTOPOB IS
BBIUMCIICHUS BEIMYUH YITIOB H PACCTOSTHHM.

O3HaKOMJIEHHE C J0Ka3aTelbCTBAMU TEOPEM CTEPEOMETPUHM O B3aUMHOM
PAaCIOJIOKEHHH MPSIMBIX U INIOCKOCTEN C UCIOIb30BAHUEM BEKTOPOB

3. YYHUEBHO-METOINYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHHUE NPOT'PAMMBI YYEFHOMN JUCLHUILINHBI
OV /.13 MaremaTtuka: ajiredpa, Hauaja MAaTeMaTH4YeCKOr0 aHAJIN3a,

3.1. TpebGoBanus
odecreYeHunIo

reoMeTpusi

K MHHHUMAJIBHOMY MATCPHAIBHO-TCXHUYCCKOMY

Peanuzanus nporpamMMbl y4eOHOM AMCHUIUIMHBI TpeOyeT Haluuus KaOWHeTa

MaTEeMaTUKH; MacCTepCKUe, 1abopaTopuu HEe TPEOYIOTCS.

Ne | O6opynoBan | Texnnuecku | YueOHo-HarasiAHble | Cnenuaau3upoBaH
n/ | ue e cpeacTBa | mocoousi Hasl Mebesib
1| 00y4eHus

Cron [Ipoekrop,

IMpCIioaaBaTeii DKpaH,

s ocKa

’(13 AOCKA, | xonoHkny,

kadenpa

APa, HOYTOYK

3.2 UudopmannoHHoe odecnevyeHue 00yueHus
[lepeueHp  peKOMEHIYyEeMBIX  Y4eOHBIX  W3JdaHui,  VIHTEpHeT-pecypcoB
JIOTIOJTHUTEIPHOM JINTEPATYPHI

No
/11

HaunmenoBanue y4eOHBIX U3aHUH,
HNHTEepHET-pecypcoB, TOMOJTHUTEILHON JTUTEPATYPBI

| OcHoBHbIe HCTOYHHMKH (He Oosee 3 )

1 Anumos III.A.u n1p. MaremaTuka: ainredpa 1 Hadana MaTeMaTHYECKOTO
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aHanmu3a, reoMeTpusi. Anaredpa 1 Havyajga MaTeMaTHYEeCKOTo aHanu3a (6a30BbIi U
yriyOneHusii yposau).10—11 kmaccel. — M., 2014.

MaremaTuka: anredpa, Hayaja MaTeMaTUYECKOTO aHaJN3a, FTEOMETPHS .
I'eomerpust,10-11:Yuebnuk/JI.C. Atanacsu.-M.:Ilpocsemenne,2017.-255¢

I[OHOJIHI/ITGJILHLIe HCTOYHUKHU

Mopakoeud A.I'. Marematuka: anreOpa v Havyaja aHanusa, reomerpus. 10-11-
Kjaccel. AnreOpa M Hayasna mMaremMarudeckoro aHanmuza. B 2 4. U.1. YuyeOHHK
JUTSL yJamuxcsi 00mmeo0pa3oBaTebHBIX yupexaeHu (6a30Bbiii ypoBeHb)/A.T.
Mopaxosuy, I1.B. Cemenos.- M.: MHemo3uHa.

MaremaTuka: anredpa 1 Havaja aHaiuza, remetpus.10-11-knaccel. Anre6pa u
Hayajla MaTeMaTU4YecKoro aHanu3a. B 2 u. U.2. 3agauHuk uis ydamuxcs
001e00pa3oBaTeNIbHBIX YupexaeHuii (0a30Bb1i ypoBeHs)/[A.I'. MopakoBuy u
ap.]; mox pen. A.I'. MopakoBuua.- M.: MaEemo3uHa

Hepnounqecmle H3TAHUA

HNuTepHeT-pecypesl

www.fcior.edu.ru (MudopmanonHble, TPEHUPOBOYHBIE M KOHTPOJIHHBIE
marepuasl). Www.school-collection.edu.ru  (Eaunas xosutekiuu  1udpoBbIX

00pa3oBaTeNbHBIX PECYPCOB).

IlepeyeHb MeTOANYECKHX YKA3aHUI, pa3pa0doTaHHBIX NpenoaBaTeieM

=

MGTO,Z[I/I‘-IGCKI/IC YKa3aHUA 10 BBIMTOJIHCHUTIO TPAKTUYCCKUX pa60T

Mertoauueckue  peKOMEHJALMU [0  OpraHu3alud U METOAMYECKOMY
COIIPOBOKICHUIO CAMOCTOSTEIBHOW PaOOThI CTYJCHTOB

4. KOHTPOJIb 1 OIEHKA PE3YJbTATOB OCBOEHUSI YYEBHOM

JUCHUTIUHBI

KoHTpons # oIleHKa pe3yJdbTaTOB OCBOEHUS YYEOHOM JUCHUILIAHBI
OCYIIECTBISIETCA MPENOAABATEIEM B IPOLECCE NPOBEACHUS MPAKTHYECKHUX
3aHSATUN, TECTUPOBAHUS, & TAKXKE BBIIIOTHEHUS 00YUYaIOIIMMUCS WHIUBUIYTbHBIX

3aJlaHuN

Pe3yabTaThl 00yueHus

pe3yJabTATOB 00yUYeHMsI

Dopmbl " METObI
KOHTPOJISA ) | OLIeHKH

OreHka yCTHOTO OTpoca.
OreHKa MpOBEPOYHBIX padoT.

JIMYHOCTHBIX: OreHka pe3yIbTaToB MPAKTHYECKOH

—— c)OPMHUPOBAHHOCTD MPEICTABICHUI O MATEMATHKE
KaK YHUBEPCAILHOM SI3bIKE HAYKU;

—— MMOHMMaHHE 3HAYMMOCTH MaTEeMAaTHKH JUIsl HAyYHO-
TEXHUYECKOTO Mporpecca, ChOPMUPOBAHHOCTD

paboTEL.

CaMOCTOSATEITLHOM pabOTHI.

Onenka pe3yibTaTOB BHEAyIUTOPHOI



http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/
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OTHONICHUS K MaTeMaTUKe KaK K 4acTH
0011eY€eI0BEYECKOM KYJIbTYpHI;

—— pa3BUTHE JOTHYECKOTO MBIIUICHHUS,
MIPOCTPAHCTBEHHOTO BOOOPaXKEHHUS, aITOPUTMUYECKOM
KyJbTYpPbl, KPHTUYHOCTH MBIIUICHHUS;

—— OBJIQ/ICHHE MAaTEMaTHYECKUMU 3HAHUSMU U
YMEHHUSIMH, HEOOXOIMMBIMH B MIOBCEAHEBHON KHU3HU;
—— FOTOBHOCTbH H CITIOCOOHOCTH K 00pa30BaHUIO;

—— FOTOBHOCTH M CITOCOOHOCTh K CAMOCTOSITEIIbHON
TBOPYECKON M OTBETCTBEHHOM JIEATEIIbHOCTH;

—— TOTOBHOCTh K KOJUICKTUBHOM paboTe;

—— OTHOILIEHUE K MPOoPeCCUOHATILHON AesITeIbHOCTH
KaK BO3MOYKHOCTHU y4YacTHs B PEUICHUH JTUYHBIX,
0OIIECTBEHHBIX, TOCYIaPCTBEHHBIX,
oOIIeHAIIMOHATBHBIX TPOOJIEM;

MeTanpeaMeTHbIX:

—— YMEHHUE CaMOCTOATEIBHO ONPEICIISITh eI
JIeATETLHOCTH U COCTABIIATD IJIAHBI I€ITEIbHOCTH;
CaMOCTOSITEJIBHO OCYIIECTBIIATh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATh JACSITEIBHOCTD; UCTIOIB30BATh BCE
BO3MO>XKHBIE PECYPCHI JUIsl TOCTHXKEHUS TTOCTABJICHHBIX
HeNel U peaan3aluy MIaHOB JIeATeIbHOCTH;
BBIOMpATh YCIENIHbIE CTPATETUH B PA3IUYHBIX
CUTYaIIUsX;

—— YMEHUE MPOJYKTUBHO B3aUMO/ICICTBOBATh B
MPOLECCE COBMECTHOM JIEATEIIbHOCTH;

—— BJIaJICHUE HaBBIKAMHU ITO3HABATEIIHHOM
JIeSTeTLHOCTH, HABBIKAMH Pa3pelIeHHs pooieMm;
--CIIOCOOHOCTH ¥ TOTOBHOCTH K CAMOCTOSITETEHOMY
MOMCKY METOJIOB PeLIeHHsI MPAKTUYECKUX 3a/1ay;

—— FOTOBHOCTH U CITOCOOHOCTH K CAMOCTOSITEIbHOMN
WH(POPMaIMOHHO-TIO3HABATEILHOU JIESTEIILHOCTH;

—— YMEHHUE SICHO, IOTUYHO ¥ TOYHO HU3JIarath CBOIO
TOYKY 3pCHHUS;

—— BJIaJICHUE HaBBIKAMU MTO3HABATEIILHOU pe(IIeKCHH;
—— IEJICYCTPEMIICHHOCTh B TIOUCKAX W MPUHATUA
pelIeHu.

npeIMeTHBIX:

— c(OpPMHUPOBAHHOCTD MPEICTABICHHUI O MaTeMaTHUKe
KaK 4aCTH MHPOBOM KyJIbTYPhl U MECT€ MATEMATHKH B
COBPEMEHHOM LMBWIM3ALINHY;

— c(OPMHUPOBAHHOCTD MIPE/ICTABICHUH O
MaTEMaTHYECKHUX TIOHATUSAX KaK BKHEHIIINX
MaTEeMaTHYECKUX MOJEINSIX, MO3BOJISIOUIMX OMUCHIBATh
U U3y4aTh pa3Hble MPOLECCHI U SIBICHMUS,
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—— BJIAJICHUE METOJIAMHU JJOKA3aTeJIbCTB U AJITOPUTMOB
peleHus;

—— BJIQJICHUE CTAHJIAPTHBIMU IIPHEMaMU PEIICHHUS
palMOHAIBHBIX U UPPALlMOHAIBHBIX, TOKA3aTEIbHBIX,
CTEIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUN U
HEPaBEHCTB, UX CUCTEM;

—— ¢(hOpMUPOBAHHOCTb MPEICTABICHUIH 00 OCHOBHBIX
MOHATUAX MAaTEMAaTUYECKOIO aHAJIN3a, UCIIOIb30BaHUE
IIOJIYYEHHBIX 3HAHUM JUUI OIIMCAHUA U aHAJIM3a
peanpHBIX 3aBUCHMOCTEN;

—— BJIAJICHUE OCHOBHBIMU ITOHATUSIMH O TUIOCKUX U
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUrypax;
[IPUMEHEHNE U3YUYEHHBIX CBOMCTB F€OMETPUUECKUX
buryp u popmy s peleHus: FeOMeTPUIECKUX
3a/1a4 U 3aJ1a4 C [IPAKTUYECKUM COACPIKAHUEM;

—— c¢(hOpMUPOBAHHOCTb MPEACTABICHUNA O MpoIieccax
U SIBJICHUSAX, UMEIOIIHUX BEPOSITHOCTHBIN XapaKTep,
CTaTUCTUYECKHUX 3aKOHOMEPHOCTSX, OCHOBHBIX
MOHATHSAX 3JIEMEHTAPHON TEOPUU BEPOATHOCTEM;

—— BJIQJICHUE HaBBIKAMH HCIIOJIb30BAHMS TOTOBBIX

KOMITIBIOTCPHBIX IIpOorpaMM IpH PCIICHUU 3a1a4.

5. METOANYECKHUE PEKOMEHIALIUUA 11O PASPABOTKE "
PEAJIM3ALIUN AJAIITUPOBAHHbBIX OBPA3OBATEJIbHBIX
ITPOT'PAMM CPEJHET'O IPO®PECCHUOHAJIBHOI'O OBPA30OBAHUA

Oco0eHHOCTH OpraHu3anuy 00pa3oBaTeJIbHOM JeITeJIbHOCTH AJIS JIHIL
C OrpaHMYEHHBIMH BO3MOKHOCTSAAMM 3/10POBbSA

Copnepxxanue cpenHero mnpodeccHOHaIbHOTO O00pa30BaHUS U YCIOBUS
opraHu3anuu o0yueHuss B BriciieM OpUINYECKOM KOJUIEIKE OOYyYarouuxcs C
OTPAaHUYEHHBIMH BO3MOKHOCTSMHU 3JI0POBbSI ONPENEIAIOTCA aJanTUPOBAHHOMN
o0Opa3oBaTeIbLHON TTporpaMmoit (Tipu HE0OXOIUMOCTH — HATMYNUN O0yYarOIIUXCS C
OTPAHUYEHHBIMH BO3MOXHOCTSMHM 3/I0POBbSI), a JUIsi HWHBAJIWIOB TakXke B
COOTBETCTBHH C WHIWBUIyATHbHON MTPOTPAMMON peadMINTAIINY HHBAIHIA.

OO6yuenne Mo 0O0pa3oBaTENIBHON MPOTpaMMe CPEAHETO MPO(hecCHOHATBHOTO
oOpazoBaHus OOyYalOMUXCA C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU 37I0POBbBS
OCYIICCTBIISCTCS BBICIIMM FOPUAMYECKHM KOJIJIEIKEM C yY4eTOM OCOOEHHOCTEH
NCUXO(PU3UYECKOTO PA3BUTHUS, WHIAMBUAYATHHBIX BO3MOXKHOCTEH M COCTOSHUS
3JI0POBbS TAKUX JIHII.
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B BricmieM ropuaudeckoM KOJUIEHKE CO3/aHbl (MPU HEOOXOIUMOCTH —
HAIMYUA ~ OOYYalOIMUXCA C OrPAHMYCHHBIMH  BO3MOJKHOCTSMHU  370POBBS)
CIelMaIbHbIe yCIOBUS A TOJNYYEHHs CpelHero mpodeccHoHaTbHOTO
o0Opa3zoBaHus 00yYAIOITUMUCS C OTPAHUYEHHBIMU BO3MOXHOCTSIMH 37]0POBbSI.

I[Ton  cnenmuandbHBIMH  YCIOBUSMH  JUIA  TIOJYyYCHHS  CPEIHETO
npodecCUOHAILHOTO ~ O0pa3oBaHUsl  OOy4YalOIIMMHUCS C  OrpaHUYEHHBIMU
BO3MOXKHOCTSIMH 3JIOPOBbSI TIOHUMAIOTCSI YCJIOBUS OOy4YeHHS, BOCHHUTAHHUS |
pa3BUTHSl TaKUX JIHI[, BKJIIOYAIONIME B Ce0s WHCIOIH30BAHUE CIICIIMATBHBIX
o0pa3oBaTeIbHBIX MPOTPAMM M METOJIOB OOyUYEHHUS M BOCIUTAHUS, CIICIIHATBHBIX
y4eOHHUKOB, Y4YEOHBIX MOCOOWH W MUIAKTHUYECKHUX MAaTepUajioB, CIEIHATIbHBIX
TEXHUYECKUX  CPEACTB OOyYEeHHMS  KOJUICKTUBHOTO W  WHAWBUIAYAJTHLHOTO
MIOJIb30BaHUs, MPEIOCTABICHNE YCIYT aCCUCTEHTa (IMIOMOIIHUKA), OKA3bIBAIOIIETO
O0yJaroIMMCsl HEOOXOMMYI0 TEXHHUYECKYIO TIOMOIIb, IPOBEICHUE TPYIIIOBBIX U
WH/IMBUIYAIBHBIX KOPPEKIIMOHHBIX 3aHATHH, OOeCredYeHHue IOCTyla B 3JaHus
Briciiero oopuandeckoro KoJuiepka u Ipyrue yCIoBus, 0€3 KOTOPhIX HEBO3MOKHO
WM 3aTPYJHEHO OCBOCHHUE 00Pa30BATEIBHBIX MPOTPAMM JIUIIAM C OTPaHUYEHHBIMHU
BO3MOKHOCTSIMU 3/I0POBBSI.

B memsx mocTymHOCTM TONyYEHHS CpeIHEro MpogeCCHOHAIBHOTO
oOpa3oBaHUs OOYyYAaIOMUMCA C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU  37IOPOBBS
Briciiero ropuanueckoro Kojuiemka obecrneunBaercsl (Ipu HEOOXOJUMOCTH —
HAJTMYUHA 00YYaIOIIUXCS C OTPAHNYCHHBIMU BO3MOXKHOCTSIMHU 3/I0POBBSI):

I 00y4aroIUXCsl ¢ OTPaHUYCHHBIMU BO3MOXKHOCTSIMHU 370POBbSI MO CIYXY
YCIyTH  CYpPAONEPEeBOJYMKAa W  OOECHeYeHHe HaAJSKAIUMU  3BYKOBBIMU
CpeICTBaMH BOCITPOM3BEICHUS WH(POPMAITNH;

UIs  OO0y4aroluxcs, HWMEIOIUX HApYIICHUsS  OMOPHO-IBUTATEILHOTO
afnmnapaTa, MaTepUaJIbHO-TEXHUYECKHE YCIOBHS 00ECHeuYuBalOT BO3MOXKHOCTb
OECHpEensITCTBEHHOI'O JO0CTyNa B y4eOHbI€ MOMEIICHUS, CTOJIOBBIE, TyaJeTHbIE U
Jpyrue nomelieHus Briciiero 1opuanyeckoro Kowieaka, a Takke UX NpeObIBaHus
B YKa3aHHBIX MOMEMICHUSX (HaTU4HUe PACIIUPEHHBIX ABEPHBIX MPOEMOB U APYTUX
IPUCTIOCOOICHH).

ObpazoBanue 00ydJarONUXCsA C OTPAHMYEHHBIMUA BO3MOXKHOCTSIMH 370POBbSI
MOJKET OBITh OPTaHW30BAHO KAaK COBMECTHO C JPYTUMHU OOYYarOIIMMUCS, TaK U B
OTHENbHBIX TIpynnax. YHCIEHHOCTh JHIl C OrPaHUYEHHBIMH BO3MOKHOCTSIMU
37I0POBbS B y4eOHOI IpymIe ycTaHaBIMBaeTcs 10 15 denosex.

C yderoM 0co0bIX mMOTpeOHOCTEH OOYYAIOMIMXCS C OrPaHUYCHHBIMU
BO3MOXHOCTSIMU 37I0POBbsI BBICIIINM IOpUIMYECKUM KOJUIEIKEM O0ECredrnBaCTCS
MPENOCTaBIEHUE YUSOHBIX, JICKIIMOHHBIX MATEPHAIIOB B SJIEKTPOHHOM BH/IC.
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C yderoM 0co0bIX mMOTpeOHOCTEH OOYYAIOMIMXCS C OrPaHUYCHHBIMU
BO3MOHOCTSIMHU 3I0POBBSI B KOJUJIEKE MPEIyCMOTPEHAa BO3MOKHOCTh OOYy4YECHUS
110 WHIUBUIYaJIbHOMY IJIAHY.
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