()

"TOCYJAPCTBEHHOE BIOJKETHOE [TPO®ECCUOHAJILHOE
OBPA30BATEJILHOE YUPEXX/IEHUE
MOCKOBCKOU OBJIACTU
«JTYXOBULIKUI ABUALIMOHHBIN TEXHUKYM»

YTBEPXIAEHO

npuka3om aupekropa ['BIIOY MO
«JlyXOBULIKMI aBUAITMOHHBIN TEXHUKYM))
OT«__ » 2023r. Ne  /VP

Hupekrop I'BIIOY MO
«JIyXOBHIIKM aBUAITMOHHBIA TEXHUKYM)
A.K.IIlonoxos

PABOYAS TIPOTPAMMA
OBIIEOBPA3OBATEJIbBHOI'O YUEBHOI'O IIPEIMETA
«MATEMATHUKA»

Mna cneyuanvnocmu CIIO
09.02.07 UndopmManuoHHbIEe CUCTEMBbI M IPOrPAMMHIPOBAHHE

PI1.OVYI1.03.Y.09.02.07/06

JlyxoButpl
2023



Pabouas mporpamma o61ieoOpa3oBaTesbHOM y4eOHOro npenmMera MaTemaTuka NpenHa3HaueHa
JUTSE OCBOEHUSI OCHOBHOU mpodeccnoHansHOM oOpa3oBarenbHoi mporpammbl CITO Ha 6aze OCHOBHOTO
o01ero o0pa3oBaHus ¢ MOJIYYSHUEM CPEIHETO 00IIero o0pa3oBaHus.

PaGowass mnporpamma paspaboTaHa B COOTBETCTBHHM C: TpebOoBaHusmMu DenepanbHOrO

roCyIapCTBEHHOI'0 00pa30BaTeIbHOIO CTaHAapTa cpeaHero obiiero oopasosanus (PI'OC COO).

PACCMOTPEHO COI'JTACOBAHA
[uxnoBoii komuccuel 0011eo0pa3oBaTEILHOTO IUKIIA U 3am. nupekropa no YP
(UBUYECKON KYIBTYPBI I'BIIOY MO «JlyxoBuiikuit
IIporokom Ne «_» 20 T ABHAIIMOHHBIA TEXHUKYM)

_ 0.10.Kopneena
[Ipencenarens LIK C.B.3aBbsuiknHa «_» 20 .

CocraBurens - 3aBbsuikuna C.B., mpernonasatens Boiciiel kBanudukannonnoi kareropuu ['BIIOY MO
«JlyXOBHIIKMI aBUAIIMOHHBIA TEXHUKYM)



COJIEP)KAHUE

1. TIOSICHUTEIBHAS BAITMCKA t.uvvieviiriasrieieesieesisesssearessresssesssssssns s s e snesssnsssnesneesneesree e 4
2. CopaepkaHue y4eOHOTO MPEAMETA «IMATEMATHKA ....ocvvvervverireareeireesieesinesneesneenes 12
3. Temaruueckuii maaH y4eOHOTO MPEAMETA «MATEMATHKAD .....ccvverveerveerireneenneenees 15

4.MatepuallbHO-TEXHUYECKOE oOecIieueHre npernojaBaHus yueOHoro npeamMera

«MaremaTtuka»



1. IMosicHUTEIBLHASA 3ANIUCKA

PabGouass mporpamma ydeOHOro mnpeamera «MaremaTukay pa3paboTaHa Ha OCHOBaHUH
tpeboBanuit ®I'OC COO nans peanuzanmu odpazoBarenbHoil mporpammbl 09.02.07 Mudopmanuontsie
CHCTEMBI U IPOrpaMMHUPOBAHHUE.

VYuebublii mpeamer «MaTeMmaTHKa» BXOIMT B 00LIe00pa3oBaTeNbHBIA LUKI, H3ydaeTcs Ha
yIiIyOJIEHHOM YPOBHE M YMTAETCs Ha IIEPBOM Kypce 00ydeHusl.

IInanupyemble pe3yJbTaThl H3yYeHUsI yueOHOro npeamera «MaTeMaTHKA».

B pesynbrate usydenus ydeOHoOro mpeamera «MaremaTuka» CTYIEHT JOJDKEH cHOpMUPOBAThH
CJIEIyIOIINE PE3YJIbTATHI

JInyHOCTHBIE:
Kon ®opmyauposka uz ®IocC COO Yrounennsniii JIP nis1 mpeamera
MaTeMaTHKa
JIP 8 c(hOPMUPOBAHHOCTH POCCHICKON TPaXKTAHCKOW | 4yBCTBO FOPAOCTH 3a CBOIO Ponuny,
WJEHTUYHOCTH, TaTPUOTU3MA, YBAXKEHUS K OTBETCTBEHHOCTH Iiepesa PoanHon
CBOEMY HapOAy, YyBCTBA OTBETCTBEHHOCTHU
nepen PoauHoM, rop10CcTH 3a CBOM Kpaii, CBOIO
Ponuny, cBOM S3BIK U KYyJIBTYPY, POLLIOE U
HAaCTOsIIe€ MHOTOHAI[MOHAIBHOTO HApO1a
Poccuu;
JIP 24 TOTOBHOCTb K aKTUBHOM JESATEIbHOCTH dbopMupoBaHUEe aKTUBHOI
TEXHOJOTMYECKON U COLIMAIBHOMN JIEATEIIbHOCTH TEXHOJIOTUYECKOMN

HaIIpaBJICHHOCTH, CIIOCOOHOCTH HHUOHUHUPOBATD, HaIIpaBJICHHOCTHU
IUIaHUPOBATH U CAMOCTOATCIIBHO BBIIIOJIHATD
TAKYI0 JCATCIbHOCTD,

JIP 34 OCO3HaHMUE LIEHHOCTH HAYYHOU JIEATEIbHOCTH, OCO3HAHUE LIEHHOCTH HAYyYHOMI
TOTOBHOCTb OCYILECTBIIATh IPOESKTHYIO U JeSITeIbHOCTH, TOTOBHOCTh
HCCIIEI0BATEIBbCKYIO JESTEIbHOCTD OCYLIECTBJISATh IPOEKTHYIO U
WH/AUBUYaJIbHO U B TPYIIIIE. HCCIIEI0BATEIbCKYIO JeSITEIbHOCTD

HHIWBUAYAJIbHO W B I'PYIIIIC.

MertanpeaMeTHbIe:

OBnaneHne yHUBEpPCAIbHBIMHU Y4eOHBIMH MO3HABATEIbHBIMU JCHCTBHUSIMHU:

a) 0a30BBIC JIOTUYECKHE JICHCTBHUS:

CaMoCTOSITENNFHO  (OPMYJIUPOBaTh M aKTyallu3UpoBaTh MpoOIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

yCTaHABIMBATh CYIIECTBEHHBIN MpPH3HAK WM OCHOBAHMS MJIsi CPaBHEHUS, KJIacCUDUKAIMU H
00001eHMS,

OTIpECTIATH LENU AeSITeIbHOCTH, 3a]]aBaTh MapaMeTPhbl U KPUTEPHUH UX TOCTHKEHUS;

BBISIBJISTH 3aKOHOMEPHOCTH M IIPOTHBOPEYHS B PACCMATPUBAEMBIX SBICHHSIX;

BHOCHUTH KOPPEKTHBBI B JIEATEIHHOCTh, OLIEHUBATH COOTBETCTBHE PE3YJIbTAaTOB IEISIM, OIICHUBATh
PHUCKH TIOCIICACTBHIA EATSIILHOCTH,

pa3BUBaTh KPEaTUBHOE MBIILIIEHUE MPU PEUICHUH KU3HEHHBIX TIPOoOIeM;

0) 0a30BbBIE UCCIIEIOBATEIIbCKUE ACHUCTBUS:

BIIQJIETh HAaBBIKAMH Y4eOHO-HCCIIEIOBATENbCKOM ¥ TPOEKTHOW JEATeIhbHOCTH, HaBBIKAMHU
paspernieHus npoouem;

CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITENILHOMY TIOMCKY METOJOB DELICHUS MPaKTUYECKUX
3aJ1a4, MPUMCHEHHIO Pa3IUYHBIX METOJIOB TIO3HAHHS,

OBJIQJICHHE BHJaMU JCSATCIBHOCTH [0 TIOJYYEHUI0 HOBOTO 3HAHMs, €ro HMHTEpIpeTaIui,
peoOpa3oBaHNI0 M TPUMEHEHUIO B PA3IMYHBIX yYCOHBIX CHUTYallMsX, B TOM YHCIE TPH CO3JIaHUU
y4eOHBIX M COITUAIBHBIX TPOEKTOB;

(dhopMHpOBaHHE HAYYHOT'O THIA MBIIUICHHS, BJIaJICHUE HAYYHOH TEPMHHOJIOTHEH, KIFOYCBBIMU
MOHSITUSIMHA U METOJIaMU;



CTaBUTh # (OpPMYIHpOBaTH COOCTBEHHBIC 3a7aud B 00Opa30oBaTENbHON JIEATEIHHOCTH W
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH NIPUYUHHO-CIICACTBEHHBIE CBS3M W aKTyalU3UPOBATh 3a]ady, BBIIBUTATh THUIIOTE3Y €e
pellleHus], HaXOOUTh apryMEHThl JUIsl JOKa3aTeJbCTBA CBOUX YTBEP)KIACHHM, 3a7aBaTh MapaMmeTpbl U
KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh MOJYYEHHBIE B XOJE PEIICHUS 3a/layl pe3ysbTaTbl, KPUTUYECKH OLIEHUBATH MX
JIOCTOBEPHOCTb, POTHO3UPOBATH U3MEHEHUE B HOBBIX yCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

paspabarhiBaTh IUIaH pEIIeHUs MPOOJEeMbl C yUYEeTOM aHalli3a HMEIOIIUXCS MaTepuaibHBIX U
HEMaTepUATbHBIX PECYPCOB;

OCYIIECTBIISITh I1EJICHANPABICHHBIII TOMCK TepeHoca CPeACTB M CHOcOO0B JECTBUS B
po(hecCHOHATLHYIO CPEy;

YMETh MEPEHOCUTH 3HAHUS B MTO3HABATENIbHYIO U MPAKTUYECKYIO 00IaCTH )KU3HEACATEIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIaCTe;

BBIIBUTATh HOBBIC HJIEU, MPEJUlaraTh OPUTHHAIBHbIE MTOAXObI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 3aa49H, IOIYCKAIOIINE aTbTCPHATUBHBIC PEIICHUS;

B) pabota ¢ uHpopmMaImei:

BJIQJICTh HABBIKAMH TIOJTY4YeHHUS WH(OpPMAIUK W3 UCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOSITEIIHEHO
OCYIIECTBIISITh MOUCK, aHATU3, CUCTEMATH3alUI0 U WHTEPIpETAlni0 WHGOOPMAlUK pa3NUYHbIX BUIOB U
dbop™m mpeacTaBIeHUS;

CO3/1aBaTh TEKCThl B PA3jIMYHBIX (opMaTax C Y4YeTOM Ha3HaueHus HHpoOpMaluu U LEeIeBOU
ayJIMTOPUH, BRIOUPAsT ONTHMAIBLHYIO (JOPMY MPEICTABICHHS U BU3yalTU3allNN;

OLICHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh HMH(OpPMAIMU, €€ COOTBETCTBUE IIPAaBOBHIM U
MOPaTbHO-ITHYECKUM HOPMaM;

UCIOJIb30BaTh CPEICTBA WH(GOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHH B pEIICHUH
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX ¥ OpPraHHW3aIllMOHHBIX 3aJad C COONIOJCHHEM TpeOOBaHMIA
SPrOHOMHUKH, TEXHUKH OE30MaCHOCTH, TUTHUEHBI, PECYpCOCOEPEKEHUs, MPABOBBIX U ITHUECKUX HOPM,
HOPM UH(POPMAITMOHHOHN 0€301aCHOCTH;

BJIa/IETh HAaBBIKAMU PACHO3HABaHUS M 3allUThl WH(pOpMaluu, HHHOPMAIIMOHHON 0E30MacCHOCTH
JUYHOCTH.

OBnaneHne yHUBEPCATbHBIMH KOMMYHUKATUBHBIMU ICHCTBUSMU:

a) obmieHue:

OCYIIECTBIISATH KOMMYHHUKAIIMH BO BCeX chepax KU3HU;

pacro3HaBaTh HEBEepOATBHBIC CPEJCTBA OOIICHHS, NMOHWMATh 3HAYCHHE CONHAIBHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAIli U CMSATYaTh KOH(IUKTHI;

BJIQJIETh PA3TMYHBIMU CTIOCOOAMM OOIICHUS M B3aUMO/ICHCTBHS;

apryMEHTHPOBAHHO BECTH JIUAJIOT, YMETh CMATYAaTh KOH(DIUKTHBIE CUTYAIIUN;

Pa3BEepPHYTO ¥ JIOTUIHO U3JIaraTh CBOKO TOYKY 3PEHUS C HCIIOIh30BAHUEM SI3BIKOBBIX CPEJICTB;

0) coBMecTHas JesTebHOCTD:

MMOHUMATh U UCTIOJIB30BaTh PEUMYIIIECTBA KOMaH/HON ¥ HHIUBUYaTbHOU PaOOTHI;

BHIOMpATh TEMAaTUKy M METOJbI COBMECTHBIX JEHCTBHUH € ydeToM OOIIUX HWHTEPECOB H
BO3MOXKHOCTEH Ka)KJIOTO YICHA KOJUICKTHBA,

MPUHUMATD 1IETTH COBMECTHOH AESITeNbHOCTH, OPTaHU30BBIBATh U KOOPJIWHUPOBATH NEHCTBUS MO
€€ JIOCTMIKEHHUIO: COCTaBJIATh IUIAH JCHCTBUM, PACIPENENSTh POJIM C Y4€TOM MHEHHM YYaCTHUKOB
00CyKJaTh pe3yJabTaThl COBMECTHOU paboThI;

OIICHWBATh KAa4eCTBO CBOETO BKJIaJ]a W KAKIOTO yYaCTHHKA KOMaHIBl B OONIMHA pe3yibTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

mpejjiaraTb HOBBIC TIPOCKTHI, OIICHMBATh HJCH C IIO3WIMH HOBH3HBI, OPUTHHAIHHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

KOOPJIMHUPOBATh W  BBHINOJIHATH pabOTy B  YCIOBUSAX  pPeaJbHOr0, BHPTYaJLHOTO |
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

OCYIIECTBIIATh IMO3UTUBHOE CTPATETHYECKOE TOBEJCHUE B PA3IUYHBIX CHTYAIUSIX, IMPOSBIIATH
TBOPUYECTBO U BOOOPaKEHUE, OBITh NHUITUATUBHBIM.



OBnazneHne yHUBEPCAIIbHBIMU PETYJISITUBHBIMU JEHCTBUSIMMU:

a) CaMOOPTaHU3AITHUS:

CaMOCTOSITENILHO OCYIIECTBIIATDH MTO3HABATEIBHYIO AEATEIbHOCTD, BBIABISATH MPOOIEMBI, CTABUTD U
(GopMyIMpOBaTh COOCTBEHHBIE 331a4l B 00Pa30BATEIbHOMN JEATEIbHOCTH U )KU3HEHHBIX CUTYaLUSX;

CaMOCTOSITENIPHO COCTAaBJIATH IUIAH pEIICHUS MPOOJIEMBbl C YYE€TOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U ITPEIOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paclIMpATh paMKU y4eOHOro IPeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUIH;

Jies1aTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATH €0, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHMIO U IPOSBICHUIO IIMPOKOM H3pYIUIMHU B PAa3HBIX OOJIACTSIX
3HaHM, IOCTOSTHHO MOBBILIATh CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

JaBaThb OLIEHKY HOBBIM CHUTYyalUsIM, BHOCHUTb KOPPEKTHBBI B JESITEIBHOCTb, OLICHUBATb
COOTBETCTBUE PE3YJIbTATOB LEIISAM;

BJIaJICTh HABBIKAMU II03HABATENBbHOW pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUN H
MBICIIUTENIBHBIX IIPOLECCOB, X PE3YJIBTATOB U OCHOBAHMIA;

WCIIOJIB30BATh PUEMBI pe(IICeKCHUH ISl OLIEHKH CUTYaIlUH, BEIOOpA BEPHOTO PEIICHUS;

YMETb OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATD PELLIECHUS 110 UX CHUKEHUIO;

B) YMOIIMOHAJIbHBIA UHTEJUIEKT, MPEIIoIaralomuii copMupoBaHHOCTS:

CaMOCO3HaHUSs, BKIIIOYAIOIIEr0 CIOCOOHOCTh MMOHMMATh CBOE SIMOLIMOHAIBHOE COCTOSIHUE, BUJIETh
HAIPABIICHUS PA3BUTHS COOCTBEHHOW IMOLIMOHAIILHOU c(hephl, OBITH YBEpEHHBIM B ce0¢;

CaMOpPETYJIMPOBAaHMs, BKIIOYAIOIIEIO0 CaMOKOHTPOJIb, YMEHHE INPUHUMATh OTBETCTBEHHOCTH 32
CBO€ TIOBEJIEHUE, CIOCOOHOCTh aJallTUPOBATHCS K SMOLMOHAIBLHBIM U3MEHEHUSIM U MPOSBISATH THOKOCTD,
OBITb OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAlLIMY, BKIIIOYAIOUIEH CTpEMIIEHUE K JOCTHKEHHIO LIEJIM U YCIIEXY, ONTUMHU3M,
VMHUIMAaTUBHOCTb, YMEHUE JIEHCTBOBATh, NCXO U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIIIOYAIOUIEH CIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHUE APYTHX, YUUTHIBATh
€ro MpH OCYIIECTBICHUU KOMMYHHUKALIMHU, CIOCOOHOCTh K COYYBCTBHUIO M CONEPEKUBAHMUIO;

COL[MAJIBHBIX HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTH BBICTPAaWBaTh OTHOIICHUS C JAPYTHMHU
JFO/IbMH, 3a00TUTKCS, MIPOSBIIATH HHTEPEC U pazperiaTb KOH(IUKTEI,

T') IPUHATHE ce0sl U IPYTUX JIOACH:

MIPUHUMATD ce0s, TOHUMasi CBOM HEJAOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U apTYMEHTBI IPYTHX JIIOAEH IPU aHAIHU3€ Pe3yIbTaToOB AESITEIbHOCTH;

MIPU3HABAThH CBOE MPABO U MPABO JPYTUX JIOAEH Ha OLIMOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH JPYrOro YeJIOBEKa.

IIpexmeTHbIe:

ITo yuebHoMy npeamery "Martemaruka" (BkIto4as Kypchl "Anredpa ¥ Hadana MaTeMaTHYeCKOTO
aHaimza", "I'eometpus”, "BepostHocTh U cTaTucTUKa") (0a30BBI ypOBEHB) TpEeOOBaHUS K MPEIMETHBIM
pe3yJbTaTaM OCBOEHUS 0a30BOro Kypca MaTeMaTHKH JIOJKHBI OTPaXkKaTh:

1) BrageHne METoaMU J10Ka3aTeabCTB, AITOPUTMAMK pELIeHMs 3a7a4d; yMeHue (GopMyJInpoBaTh
OIIpEZCIICHUs, AKCUOMBI M TE€OPEMBI, IPUMEHATh UX, MIPOBOAMUTH JOKA3aTEIIbHBIE PACCYXACHUS B XOJ€
pelieHus 3a1ay;

2) yMeHue OIepupoBaTh MOHATHSAMM: CTENEHb YHCIa, JOrapupM YMCIIA; YMEHHUE BBINOJIHATH
BBIUMCJIEHHE 3HAUCHUN U MpeoOpa30oBaHUs BbIPaKEHUI CO CTETEHAMHU U JIorapupmamu, peodpa3oBaHUs
JpOOHO-pallMOHATILHBIX BBIPAKEHHI;

3) yMeHue oOmnepupoBaThb MOHATHSAMH: pallOHaIbHbIE, HPpPALMOHAJIbHbBIE, IOKAa3aTeNbHBIE,
CTETIeHHbIE, JJorapu(pMUUECKUE, TPUTOHOMETPUUECKUE YPaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

4) yMmeHue ONEpUPOBaTh MOHATUSIMM: (QYHKIMS, HENpepbiBHAS (YHKUUSA, TPOU3BOHAs,
nepBooOpasHasi, ONpeeNeHHbI UHTErpall; YMEHHUEe HaXOAMTh MPOM3BOIHBIC 3JIEMEHTApHBIX (YHKIMH,
HCIIOJIB3YS CIIPaBOYHbBIE MaTEpPHUAIIbI;



UCCIIEIOBaTh B MPOCTEUIINX CiydasX (yHKIMH HAa MOHOTOHHOCTh, HAaXOAWTh HauOOJbIIHE U
HauMEHbIINE 3HaYeHUs (QYHKIUM; CTPOUTHh TIpadUKd MHOTOUIEHOB C HCIIOJIB30BAaHMEM arlnapara
MaTeMaTHYECKOTO aHAllN3a;

MIPUMEHSTH IPOU3BOJIHYIO MPU PEILICHUH 33/1a4 Ha JIBUYKEHUE;

pemarb MPaKTHKO-OPUEHTUPOBAHHBIE 33JaYl HAa HAWOONbLINE W HAaUMEHbIINE 3HAYCHHS, Ha
HAXO0XJIeHUE MyTH, CKOPOCTU U YCKOPEHHUS;

5) yMeHHE OIepupoBaTh TMOHATHSIMU: palUOHANbHAs (QYHKLHUSA, IOKa3zaTenbHass (QyHKIMs,
creneHHas QpyHKIws, jorapudmudeckas GyHKIUs, TPUrOHOMETpUUIECKUe PYHKIIMU, 0OpaTHbIC (QyHKIIHH,

yMEHHE CTPOUTh TrpapuKd H3yYEeHHBIX (YHKIHMM, HCHOIb30BaTh TIpadUKu MpuU H3yUYECHUU
IPOIIECCOB U 3aBHCUMOCTEH, MIPH PELICHUH 3a/1a4 U3 JIPYTHX Y4eOHBIX MPEAMETOB U 3a/1a4 U3 pealbHOM
KU3HU;

BBIpaXaTh (OPMYJIaAMHU 3aBUCIMOCTH MEX]y BETHUYUHAMU;

6) yMeHue periath TEKCTOBBIC 33J]a4i Pa3HBIX TUIIOB (B TOM YHCJIE€ HA MPOLEHTHI, I0JIHU U YacTH,
Ha JIBWKEHHE, paboOTy, CTOMMOCTb TOBApOB M YCIIyT, HAJIOTH, 33Ja4i U3 00JIaCTH YIPaBICHUS TUYHBIMU U
ceMeHHBIMU (PMHAHCAMM );

COCTABIISITh BBIPAKCHHS, YPABHEHHWS, HEPABEHCTBA M HMX CHCTEMBbl IO YCIOBHIO 33JauH,
HCCJIEJIOBATh MOJIYYEHHOE PEIICHHE U OLIEHUBATh MIPABA0NO0I00HOCTh PE3yIbTaTOB;

7) yMeHHe ONepHpoBaTh NOHATHIMHU: cpenHee apudMeTHuecKoe, MeAuaHa, HauOoibliee U
HauMEHbIIIee 3HAYCHHS, pa3Max, JUCTepCusi, CTAaHJapTHOE OTKIOHEHHE YHCIIOBOTO HAboPa;

YMEHHE W3BIEKaTh, HMHTEPIPETUPOBATh HH(POpPMAIMIO, TPEACTABICHHYI0O B Ta0nMIax, Ha
quarpammax, rpadukax, OTpa)karollyl0 CBOWCTBA pealibHbIX IPOLIECCOB U SIBICHUMN; MPEICTaBISAThH
UH(POPMALIMIO C TTOMOIIBIO TAOJIHUIl M JTUArpaMM; MCCIIEA0BATh CTATUCTUYECKHE JAaHHBIC, B TOM YHUCIE C
IpPUMEHEHHUEM TpaUyeCcKUX METOI0B U SJIEKTPOHHBIX CPECTB;

8) yMmMeHHe OIepupoBaTh MOHATHAMU: CIyYailHBI OMBIT M CllydaifHOE COOBITHE, BEPOATHOCTH
CIIy4aifHOTO COOBITHS;

YMEHHE BBIYHUCIISATH BEPOATHOCTD C UCIOIB30BAHNEM IPa)UIECKUX METOJIOB;

MPUMEHITh (QOPMYIBI CIOXKEHUS M YMHOXXEHHUS BEpPOSTHOCTEH, KOMOWHATOpHBIE (AaKThl U
GopMyBl TIpU pEHICHWH 33/]a4; OICHWBATH BEPOSTHOCTH pPEAJbHBIX COOBITHH; 3HAKOMCTBO CO
CIIy4ailHBIMH BENMYMHAMM, yMEHHE MPUBOAUTH NPUMEPHl MPOSBICHHUS 3aKOHA OOJIBLIMX YHCENT B
MIPUPOJIHBIX U OOIIECTBEHHBIX SBICHUSIX;

9) yMeHue omepupoBaTh MOHATHUSMU: TOYKA, MpsiMasi, TIOCKOCTh, MPOCTPAHCTBO, JBYTPaHHBIH
yTOJI, CKPEIIMBAOIINECS MPSIMBIE, MapauIeTbHOCTh U MEPIIEHANKYISIPHOCT MPSMBIX M INIOCKOCTEH, YTOJ
MEXTy TPSIMBIMH, YTOJ MEXIY IPSIMOHN U TUIOCKOCTBIO, YTOJ MEXKIY TUIOCKOCTSIMH, PACCTOSIHUE OT TOUKH
JI0 TUTOCKOCTH, PACCTOSTHUE MEX/IY MPSMBIMHU, PACCTOSTHHE MEKIY TUIOCKOCTSIMH;

YMEHHE HCTIOIbh30BaTh MPHU PEIICHUH 33a]a4 U3yuyeHHbIEe (DAKThl U TEOPEMBI INIAHUMETPUH; YMEHHE
OILICHUBATh pa3Mepbl 0OBEKTOB OKPYKAIOLIETO MUPA;

10) ymMmeHue omepupoBaTh TMOHATUSIMU: MHOTOTPAHHUK, CEUEHHWE MHOTOTPAaHHUKA, KYO,
napaieNnenure]], npu3Ma, mupaMuaa, Gurypa u MoBepXHOCTh BpaIICHUs, IWIMHAP, KOHYC, 1Iap, cdepa,
cedeHus GUTYpbl BpallleHUs, IJIOCKOCTh, Kacawmascs cdepbl, LNUIUHApPA, KOHYyca, IUIOIIAIh
MIOBEPXHOCTH THPAMH/IBI, TIPU3MBI, KOHYCa, IIMIIMHIPA, TUIOMAAb chepbl, 00beM KyOa, TpSIMOYTOJIBHOTO
napasuieNienune1a, TupaMubl, IPU3MbI, IIMIUHAPA, KOHYCa, [1apa;

yMEHHE W300pakaTh MHOTOTPAaHHUKH M TIOBEPXHOCTH BpAILCHHS, WX CEYCHHS OT PYKH, C
MOMOIIBI0 YEPTEKHBIX MHCTPYMEHTOB M 3JIEKTPOHHBIX CPEJICTB; YMEHHE paclio3HaBaTb CUMMETPHIO B
IPOCTPAHCTBE;

YMEHHE Pacrlo3HaBaTh MPaBUIbHBIE MHOTOTPAHHUKH,

11) ymeHme omepupoBaTh TOHSATHSIMHU: JBIKCHHE B TPOCTPAHCTBE, IMOMOOHBIE (UTYpPHI B
IPOCTPAHCTBE;

MCIIOJIb30BaTh OTHOUICHHE IJIOMIAe MOBEPXHOCTEN U 00BEMOB MOJOOHBIX (GUTYp MPU pEUICHUH
3a/ay;

12) yMeHHe BBIYHCIATH T€OMETPHUYECKHE BEIWYHMHBI (IJTMHA, YToJl, TUIOMAAb, 00BEeM, TUIOIMAIb
MOBEPXHOCTH ), UCTIOJIb3Ys N3yUEHHbIE (POPMYIIBI U METO/IBI;



13) ymenue onepupoBaTh HOHATHAMM: IPSIMOYTOJIbHAS CUCTEMa KOOPJIMHAT, KOOPJUHATHI TOUKH,
BEKTOp, KOOPJIMHATHI BEKTOpa, CKAJISIPHOE MPOU3BEIEHHE, YroJl MEXIy BEKTOpaMH, CyMMa BEKTODOB,
IPOM3BEACHUE BEKTOPA Ha YHUCIIO;

HaXOJUTh C MNOMOILBIO U3YYEHHBIX (JOPMYJI KOOPAMHATHI CEPEUHBI OTPE3KA, PACCTOSHUE MEXTY
JIBYMSI TOUKAMH;

14) ymeHue BbIOMpaTh MOAXOIAINMN WM3YUYEHHBIH METOZ Ul PELICHMs 3aJaud, paclo3HaBaTbh
MaTteMaTHueckue (akThl M MATEeMaTHYECKHWE MOJIENM B HPUPOAHBIX U OOLIECTBEHHBIX SIBJICHUSAX, B
UCKYCCTBE;

yMEHHE [PUBOJUTH IPUMEpPbl MAaTEMaTHUYECKUX OTKPBITUH POCCHMMCKOM M MHPOBOH
MaTE€MaTU4eCKON HAyKH.

I[To yuyeObnomy mnpeamery "Marematuka" (Bkiarouas paszzaensl  "AnreOpa W Hayana
maremaTnueckoro ananuza", "T'eomerpus”, "BepostHocTh M cratuctuka') (yriyOJeHHBIH YpPOBEHB)
TpeOOBaHUS K HPEIMETHBIM pe3yJibTaTaM OCBOEHHUS YIIyOJIEHHOIO Kypca MaTeMaTUKU JIOJIKHBI
BKJIIOYATh TPEOOBaHUs K pe3yJIbTaTaM OCBOCHHUsI 0a30BOT0 Kypca U JIOTIOJIHUTENILHO OTPaXKaTh:

1) ymMeHue omepupoBaTh MOHATHAMHU: ONpEEICHHE, aKCMOMa, TEOpeMa, CIEJCTBHE, CBOMCTBO,
NpHU3HAK, JI0KA3aTelIbCTBO, PABHOCHIBHBIC (HOPMYIHPOBKU; yMEHHE (OpPMYyIUpPOBaTH OOpaTHOE U
IPOTUBOIOJIOXKHOE YTBEpPXKJEHHE, NPUBOIUTH IHPUMEPbl MU KOHTPIPUMEPHI, MCIOJIb30BaThb METOJ
MaTeMaTHYECKOW WHAYKIUH; MPOBOIUTH JTOKAa3aTeIbHBIC PACCYKICHHUS MPHU PEUICHUU 337134, OLICHUBAThH
JIOTMYECKYIO MTPABUIIBHOCTD PacCy KICHU;

2) yMeHHUE ONepUpOBATh MOHATUSMHI: MHOKECTBO, IIOJAMHOKECTBO, ONEPAIIUH HaJl MHOKECTBAMU;

YMEHHUE UCMOJIb30BaTh TEOPETUKO-MHOKECTBEHHBII amnmapar Juisi OMCaHUs pPeaJIbHbIX MPOLIECCOB
¥ SIBJICHUH Y TIPY PEIICHUH 3a/1a4, B TOM YHUCIIC U3 IPYTHX YYEOHBIX ITPEIMETOB;

3) yMeHue onepupoBaTh NOHATUAMMU: Ipad, CBSI3HBIN rpad, AepeBo, LUK, rpad Ha MIOCKOCTH;

YMEHHE 33/1aBaTh M OMKCHIBATH Ipadbl pa3TUIHBIMUA CIIOCOOAMH;

HCIOJIb30BATh Tpadbl NP pEIICHUH 3a/1a4;

4) ymeHue CBOOOJHO OINEPHUPOBATH MOHATHUSMH: COUYETAaHUE, MEPECTAaHOBKA, YMCIIO COYECTAHUH,
YHCII0 IEPECTaHOBOK;

6unom HeroroHa;

yMEHUE NPUMEHATh KOMOMHATOPHBIE (DaKThl U PACCYKICHUS JUIsl peLLICHUs 3a1a4;

5) yMeHue onepupoBaTh NOHSTHUSAMU: HAaTypalbHOE YMCIIO, LEJI0E€ YUCIIO0, OCTATOK MO MOJIYJIIO,
palMOHATIBHOE YHCIIO0, MPPALMOHAIBHOE YHUCIO0, MHOXECTBA HATYpaJbHBIX, LENbIX, PalMOHAIbHBIX,
JeCTBUTENLHBIX YUCETT;

YMEHHUE HCIOJb30BaTh MPU3HAKU AETUMOCTH, HAaUMMEHBIIMN OOIIMI JNeNuTeNlb W HauMeHbIlee
oO1uiee KpaTHoOe, alnropuT™ EBKInAa MpH pelieHnu 3aaay;

3HAaKOMCTBO C Pa3IMYHBIMH MTO3ULIMOHHBIMU CUCTEMAaMU CUUCIICHHUS,

6) yMeHue CBOOOJHO ONEPUPOBATH IOHATUAMHU: CTENEHb C LEJNBIM IIOKa3aTelieM, KOPEHb
HaTypaJbHOH CTENEeHM, CTENeHb C pAalMOHAJIBHBIM IIOKa3aTelleM, CTEeNeHb C JIeHCTBUTENbHBIM
(BelleCTBEHHBIM) ITOKAa3aTeNeM, JIorapuM 4ucia, CHHYC, KOCUHYC U TaHT'€HC ITPOU3BOJIBHOTO YUCIIA;

7) yMeHue onepupoBaTh MOHATUSAMH: TOXAECTBO, TOXKAECTBEHHOE MpeoOpa3oBaHuE, ypaBHEHUE,
HEpaBEHCTBO, CUCTEMa YPaBHEHUI M HEPAaBEHCTB, PABHOCHIBLHOCTh YpaBHEHHIA, HEPABEHCTB U CHUCTEM,
palroHaIbHbIE, uppanvoHaibHbIE, NoKa3aTesbHbIE, CTETICHHBbIE, JorapupmMuUecKue,
TPUTOHOMETPHUYECKUE YPAaBHEHHS, HEPABEHCTBA U CUCTEMBI;

yYMEHHUE pellaTh ypaBHEHHsI, HEPAaBEHCTBA M CUCTEMbI C TIOMOIIbIO PA3IMUHBIX MPUEMOB; pelaTh
ypaBHEHHSI, HEPABEHCTBA U CHCTEMBI C ITapaMeTPOM;

MPUMEHSATh YpaBHEHHUS, HEPABEHCTBA, UX CUCTEMBbI JJISl peIlICHUs] MaTeMaTHUECKUX 3a1a4 U 33134
U3 pa3IMYHBIX o01acTel HAyKH U pealibHOM JKU3HU;

8) yMmeHue cBOOOJHO OIEPUPOBATH MOHATHAMU: Tpaduk QyHKIUH, oOpaTHas (yHKIMS,
KOMITO3UITUS (DYHKIMHA, JTUHEWHas (QyHKIUSA, KBaapaTUdHas (QYyHKIOUS, CTeTeHHas (QYHKIHMS C LENbIM
nokaszarejgeM, TpPUTOHOMETpuYeckue  (yHKIMH, OOpaTHblE  TPUTOHOMETpUYECKHe  (YHKIIHH,
nokasareibHasl U jorapupmuyeckas GyHKIUY;

yYMEHHUE CTPOUTH rpauku GYHKIMH, BBIIOIHITH IPeoOpa3oBaHus TpapuKoB (QyHKIIHIA;

YMEHHE WCTOIb30BaTh Tpapuku (GYHKIWN T WU3yYeHHs TIPOIECCOB W 3aBHCUMOCTEH TIpH
pELIeHUH 3aJ1a4 U3 APYTHX YUeOHBIX IPEIMETOB U U3 PeabHOM JKU3HU;



BBIpaXaTh (OPMYJIaMHU 3aBUCIMOCTH MEXY BEIUYMHAMU;

yMEHHE CBOOOJHO ONEpPUPOBATh MOHATUSAMH: YETHOCTh (DYHKIMM, NMEPUOAMYHOCTh (YHKIHUHU,
OTPaHUYEHHOCTH (DYHKIIMU, MOHOTOHHOCTD (DYHKITHH, SKCTpeMyM (DyHKITMH, HauOoblIee 1 HauMEHbIIee
3HA4YeHUs PYHKLUU Ha IPOMEKYTKE;

yYMEHUE MPOBOAUTH HCCIEeI0BaHNE PYHKIINY;

YMEHHE HCIOJb30BaTh CBOMCTBA M rpapuku (QyHKIMHA A7 pelieHHus YpaBHEHUH, HEpAaBEHCTB U
3a/la4 ¢ TapaMeTpaMu; M300pakaTh Ha KOOPAMHATHOHM IJIOCKOCTH MHOXECTBA PEIICHUN YpaBHEHHH,
HEPaBEHCTB U UX CHCTEM;

9) ymeHue CcBOOOJHO ONEPUPOBATH IMOHATUSAMH: IOCIENOBATENbHOCTh, apH(pMeTHUecKas
nporpeccusi, reOMeTpUIecKas mporpeccus, 0eCKOHEYHO YOBIBAIOIIAs TEOMETPHUECKAs IIPOTPECCHS;

YMEHHE 33/1aBaTh MOCJIEI0BATEIbHOCTH, B TOM YHCJIE C TIOMOLIbIO PEKYPPEHTHBIX (POpPMYJI;

10) ymeHue onepupoBaTh MOHATHAMU: HENPEPHIBHOCT (DYHKIIMU, aCUMIITOTHI Tpaduka GyHKIUH,
nepBas M BTOpas MPOU3BOAHAS (PYHKUUH, TEOMETPUYECKMH M (U3UUECKUH CMBICH MPOU3BOJHOM,
nepBooOpasHasi, OnpeeCHHBIN HHTETPal;

YMEHHE HAXOUTh aCUMITOTHI rpaduka (PyHKIMH;

YMEHUE BBIYHCIATH MPOU3BOAHBIE CYMMBI, NPOU3BEACHHS, YaCTHOTO M KOMIIO3UIUH (PYHKIIUH,
HaXOJUTh YPABHEHHUE KacaTeIbHOU K rpaduKy QyHKIMHU;

YMEHHE HCII0JIb30BaTh MPOM3BOAHYIO JUISl UCCIIEIOBAHUS (QYHKUIUH, UTI HAXOXKICHUS HAMITYYIIIero
pelIeHusT B NPUKIAAHBIX, B TOM YHCIE COLUAIbHO-3KOHOMHUYECKUX M (HU3UYECKUX 3ajayax, AJs
OIpe/IeNIEHUs] CKOPOCTH U yCKOPEHMUS;

HaXOJUTh IJIOUIA U U 00BEMbI (PUTYp ¢ TOMOILBIO HHTErPaa;

NPUBOANTH TPUMEPH MaTEMAaTUYECKOrO MOJECIMPOBAHUS C TMOMOUIbI0 U (hepeHInaTbHBIX
YpPaBHEHU;

11) ymenue onepupoBaTh NOHIATUAMU: KOMIUIEKCHOE YUCIIO, CONPSKEHHBIE KOMIUIEKCHBIE YUCIA,
MOJyJb W apryMEHT KOMIUIEKCHOTO 4YMcia, (GopMa 3amMCcH KOMILIEKCHBIX 4Hucell (FeoMeTpHuecKas,
TPUTOHOMETPHUUECKas U aredpandeckasi);

YMETb IPOU3BOIUTH apu(MeTHUECKUe IeHCTBUS ¢ KOMIIJIEKCHBIMU YUCIIaMH;

IPUBOIUTH TIPUMEPHI UCTIONH30BAHUS KOMITJIEKCHBIX YHCEIT;

12) ymeHue cBOOOAHO ONEPUPOBATH MOHATUAMHU: CpeJHee apupMeTHdYecKoe, MeJauaHa,
HauOoJbIllee U HAaUMEHbIIEE 3HAYEHUS, pa3Max, AMCIEPCHs, CTAHJAPTHOE OTKJIOHEHHUE JJIsi ONHMCAHUA
YHCIIOBBIX JaHHBIX;

YMEHHE HUCCIEN0BaTh CTAaTUCTUYECKHE JlaHHble, B TOM 4HCIE C NPUMEHEHUEM TrpapuuecKux
METOJIOB U 3JIEKTPOHHBIX CPEACTB;

rpaduyecKku Hcciae0BaTh COBMECTHbIE HAOJIIOJIEHUS C IOMOIIBI0 AMArpaMM pPACCEUBAHUA U
JIMHENHOM PEerpeccuy;

13) ymMeHue HaXOIUTh BEPOSITHOCTH COOBITHIA C UCITOJIb30BAHUEM TpapUIECKUX METOJIOB,

OPUMEHATh I pelieHus 3aaad (HOpMyJibl CIOXKEHHMS M YMHOXKEHHUS BEpOSTHOCTEH, (popmyiry
MOJIHOM BEpOSITHOCTH, popmyiy bepHyiiu, koMOMHaTOpHBIE (GAKTHI U (HOPMYIIBI;

OLIEHUBATh BEPOSATHOCTH pEaJbHBIX COOBITHI; yMEHHE ONEepHUpOBaTh IMOHATHUAMH: Cly4aiiHas
BEJIMYMHA, paclpeesieHne BEpPOSITHOCTEH, MaTeMaTHMYecKOe OKHWIaHWe, AMUCIEPCUs W CTaHAapTHOE
OTKJIOHEHHE CIIy4ailHOW BeJWYMHBI, (QYHKIMU pacrlpeieieHus M IUIOTHOCTH PaBHOMEPHOTO,
MO0KAa3aTeIbHOI'0 U HOPMAJILHOTO paclpeleleHUIH;

YMEHHUE MCIOB30BaTh CBOMCTBA M3YUYEHHBIX paclpeAeseHui A pelieHus 3a/1a4; 3HAKOMCTBO C
HNOHSTUSIMU: 3aKOH OOJIBIIMX YHCETI, METO/IbI BBIOOPOUHBIX UCCIIEJOBAHMIA;

YMEHUE MPUBOAUTH MPUMEPHI NPOSBICHUS 3aKOHAa OONBIIMX 4YHCET B MPUPOJHBIX H
OOIIIECTBEHHBIX SBIICHUSX;

14) ymeHue CBOOOJHO ONEPHPOBATH MOHATUSMH: TOYKA, MpsSMasi, IJIOCKOCThb, MPOCTPAHCTBO,
OTPE30K, JIy4, INIOCKUI YroJl, ABYTPaHHBIN Yrojl, TpeXrpaHHbIN yroil, IepeceKarolrecs, napauieabHble U
CKpELIMBAIOIIMECS TpsAMbIE, MapajuIebHOCTh M MEPHEHIUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, yroi
MEXy MPSMBIMH, YTOJI MEXAY IPSIMOM U IIIOCKOCTBIO, YTOJI MEXK/Y MIIOCKOCTIMU;

YMEHHUE UCIIOJIb30BaTh MPHU PELICHUH 3a7ay U3yUeHHbIE (PaKThl U TEOPEMBI IFITAHUMETPUH; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB B OKPY’KAIOILIEM MHUPE;



YMEHHE ONEepUPOBATh MOHITHSIMH: MHOTOTPAaHHUK, CEUEHHUE MHOTOIPAHHUKA, MPABHIbHBIN
MHOTOTPaHHUK, MpU3Ma, MupaMuia, GuUrypa U MOBEPXHOCTh BpalleHUs, HUIUHAP, KOHYC, IIap, cdepa,
pa3BepTKa MOBEPXHOCTH, CEUCHHS KOHYyCa M LUJIMHJApA, MapajlielIbHbIe OCH WM OCHOBAaHUIO, CEUCHUE
nrapa, MIocKoCThb, Kacarolasics cgepbl, IUINHAPA, KOHYCa;

YMEHHE CTPOUTH CEYCHHE MHOTOTPaHHUKA, N300pakaTh MHOTOTPAHHUKH, (PUTYPBI ¥ TOBEPXHOCTH
BpallleHUs1, UX CEYECHHUS, B TOM YHCJIE C IIOMOILBIO 3JIEKTPOHHBIX CPE/CTB;

yYMEHHE MPUMEHSTH CBOWCTBA

TreOMETPUUYECKUX (QUTYp, CAMOCTOSITENIbHO (OPMYIUPOBATH OINpEAeNICHUs H3ydaeMbIX (QuUryp,
BBIIBUTAaTh THIOTE3bl O CBOMCTBAX M MPU3HAKaX TEOMETpPUYECKUX (GuUryp, OOOCHOBBIBATH MU
OMPOBEPraTh HX;

yMEHHE TMPOBOJAUTH KIacCUPUKALUIO (QUIYp [0 Pa3IWyHbIM [PU3HAKAM, BBIIOJIHAThH
HEOOXOIUMBIC JOTIOJTHUTEIbHBIE TIOCTPOCHUS;

15) ymenue cBOOOIHO ONIEPUPOBATH MOHITHAMU: TUIOMAAL GUTYPHI, 00beM (UTYPBI, BEIMUHNHA

yria, pacCTOSHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSHUE MEXKIY MPSMBIMH, PACCTOSHUE MEKITY
IUIOCKOCTSIMU, TUIOHIA/lb cephbl, TUIOMIAb TOBEPXHOCTH MUPAMUIBL, IPU3MBI, KOHYCa, IUJIUHAPA, 00bEM
Ky0a, IPsIMOYTOJIPHOTO TIapaJuIeyIeHIe 1a, TAPaMUIbI, IPU3MBI, [IIJIUHAPA, KOHYCA, [apa;

YMEHHE HaXOJIUTh OTHOIIICHHE 0OHEMOB MOI00HBIX PUTYD;

16) ymeHre cBOOOHO ONIEPUPOBATH MOHATUSAMU: JBUKCHHE, TAPAIICIBHBIN IIEPEHOC, CHMMETPHSI
HAa TJIOCKOCTH U B IPOCTPAHCTBE, MOBOPOT, Mpeodpa3zoBaHue Moao0us, nogooHbe GUrypsl;

YMEHHE pPAaclO3HAaBaTh pPaBHBIE W TONOO0HBIC (UTYPHI, B TOM YHCJIE B TPHUPOJIE, HUCKYCCTBE,
ApPXUTEKTYPE;

YMEHHE HCIIOJIb30BaTh TI'€OMETPHYCCKHE OTHOIICHHS, HAXOIUTh TI€OMETPUYCCKHE BEITUIHHBI
(MHA, YToJ, Molaab, 00bEM) MPH PEIIeHUHU 33Jad U3 JIPYTHUX y4eOHBIX MPEIMETOB U U3 peaibHOU
KU3HU;

17) ymeHue cBOOOIHO ONEPUPOBATH MOHATHAMHU: MPSMOYTOJIbHAS CHCTeMa KOOPIAMHAT, BEKTOD,

KOOpJIUHATHl TOYKH, KOOPAMHATHEI BEKTOPa, CyMMa BEKTOPOB, IIPOU3BEICHUE BEKTOpa Ha YHCIIO,
pa3joXeHue BeKTopa Mo 0a3ucy, CKalspHOE MPOU3BEACHHE, BEKTOPHOE IMPOU3BEACHHUE, YTONl MEXKIY
BEKTOPAMH;, YMEHUE UCIIOIh30BaTh BEKTOPHBIN M KOOPAWHATHBIA METOJ JUISl PEIICHHUS T€OMETPUICCKHIX
3ala4 W 3a4a4d APYrux ydeOHBIX MPeIMETOB; OMEepUpOBaTh MOHATHUSAMHU: Matpuma 2 X 2 u 3 x 3,
OTIPECITUTENb MATPHIIBI, TEOMETPUICCKHIIA CMBICIT OTIPEACITUTEIS,

18) ymeHne MoAenupoBaTh peajbHble CUTYyallud Ha SI3bIKE MAaT€MAaTHUKH; COCTABISATH BHIPAKCHHUS,
YpaBHEHHUS, HEPABEHCTBA M WX CHCTEMBI 10 YCIIOBHUIO 3a7aud, HWCCICIOBATh IMOCTPOCHHBIC MOJCIH C
HCIIONIb30BAaHUEM armapaTa anreOpbl, HHTEPIPETUPOBATh MOYYCHHBIN pe3ynbTar;

CTPOUTH MATEMAaTHYCCKUE MOJICIA C MOMOIIbI0 T€OMETPHUYECKUX TOHATHH W BEJIMYWH, pPEIIaTh
CBSI3aHHBIE C HUMHU MPAKTHYECKHE 33/a4d; COCTABISATh BEPOSITHOCTHYIO MOJENIb U MHTEPIPETHPOBATH
MOJTy9YCHHBIH PE3yJIbTaT;

pelars NpUKIagHbIe 3a/1a4ll CPEeICTBAMU MAaTeMaTUYECKOTO aHaln3a, B TOM YHUCIE COIUATbHO-
9KOHOMHYECKOTO ¥ (PU3UIECKOTO XapaKTepa,;

19) ymenue BIOUpATh MOAXOISAIINI METO JIsl pEIICHUs 3a/1a4H;

MOHMMAHUE 3HAYUMOCTH MATEMAaTHKH B WU3YYCHUU TPHPOIHBIX U OOIIECTBEHHBIX IMPOIECCOB H
SIBIICHUI;

YMEHHE paclio3HaBaTh IMPOSBICHUE 3aKOHOB MAaTEMATHKH B HCKYCCTBE, YMEHHE MPHUBOJUTH
MpPUMEpBl MATEMATHUECKUX OTKPBITHI POCCUICKON M MUPOBON MaTeMaTUYECKON HAYKH.

VYuebubiii mpeamer «MaremaTuka» —obecneurBaeT (OPMUPOBAHHME CIEAYIOIIUX  OOIIMX
kommnereHmii @I'OC no cnennansHoctn MHPOpMalmoHHbBIE CUCTEMBI U IPOTrPaMMHUPOBAHHUE:

OK 01. Beibupats criocoOslI pernieHus 3a1a4 npodheccuoHanbHOM IeATeTbHOCTH MPUMEHUTENBHO K
pa3IUYHBIM KOHTEKCTaM;
OK 04. 3¢ddexTrBHO B3aMOIEHCTBOBATh U Pa0OTATh B KOJIEKTUBE U KOMAHJIE;
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[Ipu BbIMONHEHHMH pabouell MporpamMmbl 001eo0pa3oBaTeIbHOrO  y4eOHOro MpeaMeTa
«MaremaTnkay OCYIIECTBISETCSl OLIEHKA ayAMTOPHOM M BHEAYJUTOPHON AEATETHHOCTH OOYYarOIIMXCS.
Pe3ynbraThl TEKYIIET0 KOHTPOJIS CKJIABIBAIOTCS U3 PE3yIbTATOB!

- paboTHI 0OYUAIOIMXCS HA 3aHATUSAX, B T.4U. IPAKTUYECKUX 3aHITUSIX

- BBITMOJIHEHUS] BHEAYIUTOPHON CAMOCTOSITEIILHON paboTHI;

- KOHTPOJIBHBIX Pa0OT.

Jnis modydeHus AONMYyCKa K MPOMEXKYTOYHOM aTTecTalud 00s3aTeIbHO BBINOJIHEHHE BCEX
KOHTPOJIBHBIX, MPAaKTHYECKUX, W TOJHOTO IEepedHsi BceX (OpPM BHEAYAMTOPHOH CaMOCTOSTEIbHOU
paboTHI.

[IpomexxyTounasi arrecrauusi B (opMe SK3aMeHa IPEIIOoJaracT BBIMOJIHEHUE PacYETHOTO
3amanus. [Ipy BeICTABIEHUH OLICHKH 32 3K3aMEH pPe3ysIbTaT TEKYIIEro KOHTPOJISI HE YUUTHIBACTCS.

O0bem yuyeOHOro nmpeaMeTa ¥ BUAbI Y4eOHO# padoThl

Buj yueOHoii padoThl O0bem B yacax

O0bem o0pa3oBaTeIbHON NPOrpaMMbl y4eOHOM M CUMIIIMHbBI 334

B T.4. B fopMe NpaKTHYeCKOH MOATOTOBKH

BT. 4..

TeopeTuIecKoe o0ydeHue 230

NPaKTUYECKHUE 3aHATHS 50

C 46
amocmoamenvuasn paboma

K. 4
oOHCYIbMayUU

IIpomeskyTouHasi aTTecTanus B popme IK3aMeHa 4
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2. Conep:xanue yueOHOro npeamera «MaremaTuka

1.1 Pazputne nonsitus o unciae. KommniekcHole yncia

Marematvka B Hay4yHOM KapTuHe Mupa. Ponb maremarnku B pa3Butuu Poccum. llensie u
panuoHanbHble uucia. [leficTBuTenbHble yncia. Komwniekcuvie yucaa.

Ipakmuueckoe paboma Ne 1. /leticmeus HA0 KOMNAEKCHbIMU YUCTIAMU.

Tema 1.2 YpaBHeHus u HepaBeHcTBa. CHCTeMbl YPaBHEHMid MU HePaBeHCTB

Jlunelinple ypaBHEHUST M HEPABEHCTBA C OJHOW TmepeMeHHoW. KBaapaTHbie W OWKBaJpaTHBIC
ypaBHeHus. Teopema Buera. Pemenue cucrem HepaBeHCTB. PelieHue HEpaBeHCTB BTOPOM CTEIICHH.
PemeHne HepaBEeHCTB METOAOM HWHTEpPBAJOB. MeETOAbl pEIIEHUs CUCTEM YPAaBHEHHU C JAByMS
nepemeHHbiMU. MeTon Kpamepa. Pemenne cucrem Tpex JMHEHHBIX YPaBHEHUN C TpeMs IIEPEMEHHBIMU
MerogoM Kpamepa.

Ipakmuyeckasn paboma Ne2 « Pewenue ypagnenuii u Hepagencme

Tema 1.3 KopHu, crenenu u jgorapugpmbi

Kopuu HarypanbHOi cTeneHM wu3 uyuciaa W ux cBoictBa. CTeneHW ¢ panudoOHaIbLHBIMHU
NoKa3aTessiMi, MX cBoWcTBa. CTeneHu ¢ JAEUCTBUTENbHBIMH IOKa3aTeassMu. (CBOMCTBA CTENEHH C
JNEUCTBUTEILHBIM II0KA3aTEJIEM.

OcHoBHOe norapudmuueckoe TOXIAeCTBO. JlecsTuuHble W HaTypaibHble Jorapudmsl. [IpaBuna
neiictBuil ¢ norapudmamu. Ilepexos Kk HOBOMY OCHOBaHHMIO.

Ipaxmuueckas paboma Ne3 «Pelienue uppalioHaIbHBIX YPABHEHUI»

Tema 1. 4 @ynkuum, ux cBoiicTBa ¥ rpaguku

OO6nacTh ompeneneHus M MHOXKECTBO 3HaueHWil; rpaduk (yHKUMU, MOCTpoeHHE TpaduKoB
GyHKIMH, 3a7aHHBIX pa3inyHbIMU criocoOamu. IIpeobpazoBanus rpaduxos. IlapamiensHbiii nepeHoc,
CUMMETpPUSI OTHOCUTENIBHO OCEH KOOPAMHAT U CUMMETPHUSI OTHOCUTEIIBHO Havyajla KOOPAUHAT, CAMMETPUs
OTHOCHUTEJIBHO MPSAMOH Y = X, pacTsKEHHUE U CKAaTHE BJOJb OCEH KOOPAUHAT.

MOHOTOHHOCTb, YE€THOCTb, HEYETHOCTh, OTPAHUYEHHOCTb, NEPUOAUYHOCTb. [IpomexyTku
BO3pacTaHus ¥ YyObIBaHUS, HauOOJbIlee W HAWMMEHblIIee 3HaueHHs. | paduyeckas HHTEpIpeTaus.
[Tpumepsl (GYHKIIMOHATIBHBIX 3aBHCHUMOCTEH B pealibHBIX Ipolieccax M SBICHHUSIX. ApupMeTHUYECKHEe
oneparuu HaJ GyHKIUsMU. CiioxHast QyHkus (komMno3uiws). [lonsmue o HenpepbleHocmu GyHKyuuU.

Crenennas ¢ynkuus, e€ rpaduk, coiictBa. [lokazarenpHas ¢yHkius, e€ rpaduk, CBOWCTBA.
[TokazarenbHas QyHKIMS B pealbHbIX MIPOLIECCAX U SBICHUSAX.

Jlorapudmuueckas pyHkuus, e€ rpaduk, cBoicTBa.

[TokazarenbHble U IOTapUPMUUECKIE YPABHEHUSI U HEPAGEHCMEA.

Ipaxmuueckas paboma Ned« @yuxyuu, ux ceorcmea u spaguxuy

Ipaxmuueckas paboma Ne5 «llokasamenvuvie u 102apugmuieckue ypasHeHus u HepageHcmea

Tema 1.5 OcHOBBI TPUTOHOMETPHH

Panuannas mepa yria. BpamarensHoe nBukeHue. CUHYC, KOCUHYC, TAHT€HC U KOTAHI'€HC YHCHa.
®opmynbl npuBeneHus. dopmyinbel cnoxenus. Popmynsl yaBoeHus Dopmysibl MOJOBUHHOIO yIa.
[TIpeoOpa3oBaHust  MPOCTEWIIMX  TPUTOHOMETpPUUYECKMX  BbIpakeHMH. [IpeoOpa3zoBaHue  CyMMBbI
TPUTOHOMETPUUECKUX (YHKUMH B NpPOU3BEJIEHUE U IpousBeAcHUs B cymmy. CBoiicTBa M rpaduku
CHUHyca, KOCHHYyCa, TaHTeHca W KoTaHreHca. [IpeoOpasoBanusi rpaduka ¢yakuuu. I[Ipocteitmme
TPUTOHOMETPUUYECKUE YypaBHEHUs. [Ipocmeviwiue mpucoHomempuieckue HepageHcmed. ApKCHHYC,
apKKOCHHYC, apKkTaHreHc. O0paTHbIe TPUTOHOMETpHUECKHUe QYHKIIMU U UX TPapUKH.

Ilpakmuueckas paboma Ne6 «I[Ipeobpazosarnie mpuecoHOMempuuecKux 8bipadceHuil »

Ipakmuyeckas paboma Ne7 « Pewenue mpueonomempuieckux ypagHeHul U HepaseHcme

Paszpnen 2. Hauaia maTeMaTH4eCKOro aHaJIM3a

Tema 2.1 Ilpenea ¢pynkuuu. [IpousBoaHas u ee NPUIOKeHUA

CriocoObl 3a/1aHMs ¥ CBOWCTBA YUCIIOBBIX MOCIIEI0BATEIBHOCTEH.

[Ipenen pyukmuu. CpolicTBa npeaenoB. PackpeiTre HEONPeAeIeHHOCTH

[lonatne o MpOW3BOAHOM (QYHKUMH, €€ IeOMETPHYECKUH U (U3UYECKUH CMBICI. YpaBHEHHE
KacaTelnbHOM K rpaduky @yHkuuu. [IpousBogHble CymMMBI, DPa3HOCTH, IPOU3BENEHUS, YaCTHBIE.
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[Ipou3BosHbIE OCHOBHBIX 3JE€MEHTApHBIX (yHKIMI. [IpuMeHeHHe NPOM3BOIHONW K HCCIEAOBAHUIO
byHKIMA 1 mocTpoeHuio TpadukoB. [Ipon3BoaHAas CIIOXKHON QYHKITHH.

[Ipumepsl nCNOIBb30BaHUS IPOU3BOJHON I HAXOXKIEHUS HAWITYULIEro PEIIEHUs B MPUKIAIHBIX
3agavax. Bropas mpousBoaHasi, ee reomeTpuyecKkuil U ¢puznyeckuil cmbica. HaxoxaeHue ckopocTu ass
npoiiecca, 3aJaHHOTro (GOpPMYIIOi U rpaduKoOM.

Ilpakmuueckas paboma Ne 8 «Beraucienue npeaena GyHKINAN»

Ipaxmuueckas paboma Ne9 « Bviuucnenue npou3go00HOU CLONCHOU DYHKYUUY

Ipakmuueckas paboma Ne 10 «Ilpunosicernuss npouzeo0HOI K UCCIE008AHUIO PYHKYULLY

Tema 2.2 UHTerpaJ u ero npuMeHeHune

[TepBooOpasznas. Heomnpenenennelii wuHTErpam U ero cBoicTtBa. OCHOBHBIE  (HOPMYIIBI
MHTETPUPOBAHUSL.

WHTerpupoBaHne METOOM 10/ICTAHOBKHU.

OmnpeneneHHpI HHTETpaI U ero cBoiicTBa. @opmyrna HeroroHa-JIeiiOHuIa. MeToibl BBIYUCICHUS
onpezeNeHHoro uHTerpaia. [IpumMeHeHHe ONpeAeNeHHOro HWHTEerpaja s HaxOXKICHMs IUIOLIAAH
KpUBOJIMHEHHOM Tpaneuuu. [Ipumepsl npruMeHeHns nuTerpaia B (U3uKe U FT€OMETPHH.

IIpakmuueckasn paboma Nell « Beraucienne HeonpeaeIeHHBIX HHTEIPAIOBY

Ilpakmuueckas paboma Nel2 «BeraucieHrue onpeieIeHHOTO HHTErpajiay

Pasznen 3.9:1ementbl koMOuHaTOpHKH. OCHOBBI TEOPHH BEPOATHOCTH M MaTeMaTH4YeCKOMH
CTATHUCTUKHU

Tema 3.1. DiieMeHTbI KOMOMHATOPUKH

OcHoBHbIE TOHATHSI KOMOWHATOPUKH. 3aJauyd Ha MOJICYET YMCIIa pa3MeElIeHUH, MepecTaHOBOK,
coueranuil. Pemienne 3amau Ha mepebop BapuanTtoB. Popmyna OmHoma Heiorona. CBolicTBa
OMHOMUHANBHBIX KO3 duninenToB. Tpeyroiapauk [lackans.

Ipaxmuueckasn paboma Nel3 «Pemenne 3a1a4 Ha pacyeT BEIOOPOK»

Tema 3.2 DiieMeHTBI TEOPUH BEPOATHOCTEH M MATEMATHYECKON CTATUCTHKH

CoObITHE, BEpOSITHOCTh COOBITHS, CIIOKEHHE U YMHOXXEHHE BepositTHocTed. IloHatue o
HE3aBUCUMOCTH COOBITHIA.

Pemenue npakTuyeckux 3aja4 ¢ HPUMEHEHUEM BEPOATHOCTHBIX METO/IOB.

Ipaxmuueckasn paboma Neld «Buviuucnenue éepoamuocmu coobimuily

Pasnen 4. 'eomerpus

Tema 4.1 KoopauHaThl H BEKTOPBI B IPOCTPAaHCTBE

[IpsimoyronbHas (IekapToBa) cCTeMa KOOPAWHAT B IpOocTpaHcTBe. PopMyIia pacCTOSHUS MEXTY
JIBYMs TOUKaMU. Y paBHEHHUs NPSIMOM.

BexTopsl. Moaynb Bektopa. PaBeHcTBO BekTOpoB. Clio’keHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha
yncio. Pa3noskeHne BEKTOpa MO HaNpaBlIEHUSAM. YTOJI MEXAY AByMs BekTopaMmu. IIpoeknus Bekropa Ha
ocb. Koopaunats! Bekropa. CkansipHOE IPOU3BE/IEHUE BEKTOPOB.

Hcnonp30BaHne KOOPAUHAT U BEKTOPOB IIPU PEIIEHUN MAaTEMATUYECKUX U IPUKIIAIHBIX 3aad.

Ipaxmuueckas paboma Nel5 «Ilocmpoenue cymmol u paznocmu 6eKmoposy»

Ipaxmuueckas paboma Nel6 «JleficTBUS HaJ BEKTOPaMH, 3aIaHHBIMH CBOUMHU KOOPAUHATAMU »

Ipakmuueckas paboma Nell «Bpraucinenre CKaISIpPHOTO TTPOU3BEICHUS] BEKTOPOB »

IIpakmuyeckas paboma Ne 18 «CoctaBneHne ypaBHEHUN IPSMBIX»

Tema 4.2 Crepeomerpust

B3aumHOe pacnosnokeHue IByX NpsAMBIX B MpocTpaHCTBe. [lapanienbHOCTh MPSIMON U MIIOCKOCTH.
[TapamienpHOCTE TUIOCKOCTEW. IlepneHAMKYISIPHOCTE NOpsMOM M IUIOCKOCTH. Ilepnenaukymnsp u
HaKJIOHHAas. YTOJl MEXIy HNpsIMOH M IUIOCKOCTBIO. J[ByrpaHHBI yroja. Yroia Mexay IUIOCKOCTSIMH.
[TeprieH IUKYISIPHOCTD JBYX IIOCKOCTEH.

I'eomerpuueckue mpeoOpa3oBaHUsl MPOCTPAHCTBA: NapaJlIeNbHBIH  MEPEHOC, CUMMETPHS
OTHOCHUTEJIBHO IJIOCKOCTH.

[TapannensHoe mpoekTHpoBaHue. M300pakeHne NpoCcTpaHCTBEHHBIX UTYp.

Ilpakmuueckoe 3auamue Nel9 «Pewenue 3a0ay Ha eeomempuyueckue npeodpazo8aHusn»

Ipakmuueckoe 3anamue Ne2() « Pewenue 3a0au no meopeme o mpex nepneHOUKYIsaApaxy

Tema 4.3 MHOrorpaHHMKH U KpyrJjble TeJia

13



Bepmunbl, pebpa, rpaHu MHOrorpaHHuka. Pa3BepTka. MHororpaHssle yribl. Beimykible
MHoOrorpanHuku. Teopema Dusepa.

[Tpusma. Ilpsimas u nHakinonHas npusma. [lpaBunbnas npusma. [Tapamnenenunen. Kyo.

[Mupamupa. IlpaBwibHas nupamuaa. YcedeHHas nupamunaa. Terpasap. Cummerpun B KyOe, B
napajuiesienumnene, B npusme u nupamuae. CeueHus Kyoa, MPU3MbI U THPAMHU/IBI.

[IpencraBienre O MpaBWIBHBIX MHOTOTpaHHUKAxX (TeTpa’ape, KyOe, OKTaszape, AOAEKa’ape U
HKOCadIpe).

Hunuaap u koHyc. YceueHHbIN koHyc. OcHOBaHMe, BHICOTA, OOKOBask MOBEPXHOCTh, 00Opazyromiasi,
pa3BepTKa. OceBble CeUeHUs U CeUeHUs, MapalieIbHble OCHOBAHUIO.

lap u cepa, ux ceuenus. KacarenpHast miaockocTsb K cdepe.

O6bem u ero uzmepenue. arerpanbHas popmyna oobema.

@opmynel 06bemMa KyOa, MPsIMOYTOJIBHOTO HapayjieNenuIea, Mpu3Mbl, HUIHHApa. Dopmyiisl
o0bema nupamMubl U KoHyca. @opMyIibl IIIOMIAIN TOBEPXHOCTEN IUIMHAPa U KoHyca. PopMyIibl 00beMa
nrapa ¥ riomaan cheps.

[Togo6ue Ten. OTHOLIEHUS TIJI0MIAIeH TOBEPXHOCTEN U 00BEMOB MTOTO00HBIX TEI.

Ipaxmuueckas paboma Ne21 «llpuzmay

Ilpakmuueckas paboma Ne22 «Ilupamuoay

Ipaxmuueckas paboma No23 «LJununop u KoHycy»

Ipaxmuueckasn paboma No24 « Obvembl MHO202PAHHUKOG U el BPAUYEHUSLY

Tema 4.4 DiemeHThI Teopum rpados

['pad, cBszublil rpad. Crenens (BaeHTHOCTH) BepuiuHbl. [1yTh B rpade. Llenu u mukibl.
I'padbr Ha mockocTu. JlepeBo ciy4aiiHOro 3KCIEPUMEHTA.
Ipaxmuueckas paboma No25 «Pewenue 3a0ay ¢ nomowvio 2pagosey
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3. TemaTnuyeckmii njian yueoHoro npeamera «MaremaTuka»

HaumenoBanmue Copep:xanue yueGHOro MaTepuajia 1 GopMbl OPraHU3aLUHU e TeJIbHOCTH 00y4aloIMXCs O0beMm B JInyHOCTHBIE
pa3esioB U TeEM yacax Pe3yJabTaThI U
o0mue
KOMIIeTeHIMH
1 2 3 4
Pasznen 1.Anredpa
Copeprxanne yaeOHOTO MaTeprala
Tema 1.1
Pa3BuTHe MOHSITHS O 1. Marematuka B HAy4HOU KapTuHe Mupa. Pons maTemaTnku B pazputuu Poccun. 14 JIP 8, OK 01, OK
ynciae. KommiexkcHbie 2. [onstre MHOXecTBa. Onepaniuu HaJ MHOXKecTBaMU. HatypamnbHble, 1enble, 04
yHcaa palMOHATIbHbIC U HPPALOHAIbHbIE YHCIIA
3. Henumocts. Ilpocteie u coctaBuble yncaa. HOJl . HOK.
4. JelicTBUTEHHBIC YHCIIA
5. Kommniekcuble yncia
6. Pemenue 3agau
[IpakTuyeckue 3aHITHSL 2 OK 01, OK 04, JIP
Ilpaxmuueckoe sanamue Nel «/leticmeusi HAO KOMNIEKCHBIMU YUCTAMUY 24
Tema 1.2 Conepxanue ydeOHOro MaTepuaa 20 OK 01, OK 04, JIP
YpaBHeHus u 1. JIuneliHble ypaBHEHUs M HEPABEHCTBA C OJHOW NIEpEMEHHON 34
HepaBeHCTBA. 2. KBagpatuele ypaBHeHus. Teopema Buera. bukBaapaTHbie ypaBHEHUs
Cucrembl ypaBHeHuii u | 3, Penienue cucrem HEpaBEHCTB.
HEPaBEHCTB. 4. Pemenne HepaBeHCTB BTOPOM CTETIEHU
5. Pemienne HepaBEHCTB METOJIOM MHTEPBAJIOB
6. Meroap! pelieHUs] CUCTEM JINHEWHBIX YPABHEHUH C IBYMSI IEPEMEHHBIMHU
7. Pemenue cuctem metogom Kpamepa
8. Pemienue cucteM Tpex JUHEHHBIX YpaBHEHUH ¢ TpeMsi nepeMeHHbIMU MeTooM Kpamepa
9. Pemenue 3amau
[IpakTudeckue 3aHATUSA 2 OK 01, OK 04
Ilpaxmuueckoe 3ansamue No2 « Pewienue ypasHeHuti u HepaseHcmas
Copepxanne yueOHOTO MaTepuala 14 OK 01, OK 04, JIP
Tema 1.3 1. CreneHb H_ee CBOMCTBA. 24, JIP 34
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KopHu, crenenu u
Jorapu¢mbl

Kopens N-0#i cTEeNeHu U ero CBOMCTBA

HppauronanbHble ypaBHEHHS

Jlorapudm u ero cBOMCTBA.

[IpeoOpaszoBaHne JOorapuPMUIECKUX BRIPAKCHHH

oo slwn

. Pemenne 3amau

HpaKTI/I‘IeCKI/IC 3aHATUA
IIpaxmuueckoe 3anamue No3 «Pewenue uppayuoHaibHuIX YPAGHEHULY

OK 01, OK 04

Tema 1.4.
OyHKIUU, UX CBOMCTBA U
rpaduKu

Copep:kanne yaeOHOTO MaTeprala

Crioco0s! 3agaans GyHKIMi. O0IacTh ONMpeaesIeH!s] 1 MHOKECTBO 3HAUCHHH

CaoiicTBa QyHKIHH.

Crenennast QyHKUUs

[IpeoOpazoBanus rpadukoB GpyHKIKH

[TokazarenpHas (hYHKINS: €e CBOWCTBA U rpad KU

ITokaszaTenbHbIE YPABHEHHUSI

PemieHne noka3arenbHbIX YPAaBHEHHUN

Iloxa3zaTenpHbBIC HCPABCHCTBA

X NS |g|H~ WM

Jlorapudmuueckas pyHKIHSA: ee CBOWCTBA B rpaduKu

-
o

Jlorapudmuyeckue ypaBHEHHUS

11. JlorapudmMudeckre HepaBeHCTBA

26

OK 01, OK 04, JIP
34

[IpakTryeckue 3aHATUSA
Ipaxmuueckoe 3anamue Nod« Dyukyuu, ux ceoucmsa u epaguxuy

Ipakmuueckoe 3auamue Ne5 «llokazamenvhvie u 10capugmuueckue ypasHeHus u

Hepaesencmeay

OK 01, OK 04

Tema 1.5
OcHOBBI
TPUTOHOMETPHUHU

CojneprkaHue yueOHOro MaTepuasia

PaIII/IaHHOC HN3MCPCHHUE OYT U YIJIOB. EIII/IHI/I‘IHaSI UMCJI0BasA OKPYKHOCTD.

Tpuronomerpuueckre GyHKIHH. OCHOBHBIE TPUTOHOMETPHUYECKUE TOMKICCTBA.

CBoiicTBa TPUTOHOMETPUYECKUX (QYHKIHUH.

DopMyJIbl IPUBEACHUS

DopMYJIbl CIOKEHUSL.

Tpuronomerpuueckre GYHKIUHN YABOCHHOTO U IMOJOBUHHOTO apryMeHTa.

®yukuun y=SinxX, y=C0SX, uX cBOWCTBa U ITPaUKH.

Oynku Y=tgx, y=ctgX, ux cBoiicTBa u rpaduku

X NS0~ W I

OO6patHble TPUTOHOMETPUYECKHE (PYHKIHH.

-
©

Pemenre npocredinx TPUrOHOMETPUYECKHUX YPABHEHU.

26

OK 01, OK 04, JIP
24

-
=

TpuroHomeTpuieckre HepaBEHCTBA
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IIpakTraeckue 3aHATHS 4 OK 01, OK 04
Ilpakmuueckoe  3anamue Ne6  «llpeobpazosanue  mpucoHomempuyecKux
BbIPANCEHUUL »
Ipaxmuueckoe 3anamue Ne7 « Peuwienue mpuecoHomMempuiecKux ypasHenuii u
HepaseHcme)
Pa3nen 2.Hayajga MaTeMaTHY€CKOI0 aHAJM3A
Tema 2.1 Conepxanue yueOHOTO MaTrepuaa 40 OK 01, OK 04, JIP
Ipenea pynxkouu. 1. CrocoObl 3aaHus U CBOMCTBA YHCIOBBIX TToceaoBaTebHOCTel. [Ipenen 34, JIP 24
IIpousBoanas u ee TIOCJIC/TIOBATEIILHOCTH.
NPUJIOKEHUS 2. [Ipenen ¢ynkuuu. CoiicTBa mpeaenoB. PackpeiTHe HEONMPeaeIeHHOCTH
3. Brruucnenue npeaena GyHKIUHI
4. [Tpupammenne aprymenTa u npupamenue ynknnu. HempepslBHOCTS QyHKIIMK
5. [IponsBognasi. Ee ¢usmdaeckuii cmpic. [lpaBuna muddbepernmupoBanus
6. [IpounsBogHast CTETIEHU U KOPHS
7. BrlunciieHre Npou3BOAHBIX CTENICHU M KOPHS
8. [Ipon3BogHAS TPUTOHOMETPHUYECKHX, MOKa3aTeNbHON 1 JorapuMUIECKON QYHKIHHA
9. [TponsBoanast cI10XKHON HYHKIHA
10. ['eomMeTprdecKuii CMBICT POU3BOTHON. Y paBHEHHUE KacaTeIbHOHN K rpauKy QYHKITUI
11. Bospacranue u yosiBanue ¢hynkuuid. MccnenoBanne QyHKIMM Ha SKCTPEMYM
12. Bropas npousBonHast QyHKIMHU 1 ee pu3HIECKUN CMBICT
13. Brinykiiocth, Touka neperuda rpaduka QyHKImu.
14. Haubonpiiee 1 HanMeHblllee 3Ha4eHUE (PYHKIUA
15. HccnenoBanne GyHKIMIA U TOCTPOEHHUE WX rpadUKOB
16. HccnenoBanne QyHKIMIA U MOCTPOSHHUE MX rPaduKOB
[MpakTuyeckue 3aHsATHS: 6 OK 01, OK 04
Ipaxmuueckoe 3anamue Ne 8 « Boiuucnenue npeoena gyHkyuii»
Ilpakmuueckoe 3anamue Ne9 « Boiuucienue npousso0HoU CLOHCHOU HYHKYUUY
IIpakmuyeckoe sanamue Ne 10 «lIpunosicenuss npou3go0Hou K uccie008anuo
dynKryuiiy
KoHnTponbHbIe paboThI 2
Tema 2.2 Copepxanne yueOHOTO MaTepuala 24 OK 01, OK 04, JIP
HNHTterpan u ero 1. [lepBooOpaznas. HeonpeaeneHHbIH MHTETPajl U €T0 CBOWCTBA 24
NpUMEHEHHUE 2. OcHoBHbIE (POPMYIIBI HHTETPUPOBAHUSI.
3. WHTerpupoBanre METOJIOM TOICTAHOBKU
4 OmnpenenenHblil nHTErpai u ero corictea. @opmyna Hetotona-JlerOanna
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Brruncnenne onpeaeneHHOro HHTErpaia

Brruucnenue OMNpCACJICHHOIO MHTCTpajia MCTOAOM MMOACTAHOBKHA

Brlunciaenue miomany mIoCKuX (pI/Ipr C MOMOIIBIO OMPEACIICHHOI'O MHTCIpajia

Pemenne 3amau

©|® N o

Pemenne mpuKIIagHBIX 33129 C TOMOIIBIO OTPEAEIIEHHOTO HHTErpajia

10. Pemenue 3amau

IIpakTHueckne 3aHATHS: 4 OK 01, OK 04
Ipakmuueckoe 3auamue Nell « Boiuucnenue neonpeoeieHHblX UHMeSPaiosy
Ilpakmuueckoe  3amsamue Nel2  «Buluucnenue  onpedeienno2o  unmezpaid.
Tlpunosicenusi onpedeneHHbIX UHmMe2panog
Pa3znen 3. JneMeHTHI KOMOMHATOPUKH. OCHOBBI TEOPUH BEPOSITHOCTH H MaTeMaTHYECKOi
CTATHCTHKHU
Tema 3.1 DaeMeHTBI Conepxanue yueOHOro Marepuajia 6 OK 01, OK 04
KOMOMHATOPHUKH 1. OCHOBHBIC MTOHATHS U TIPaBUIa KOMOMHATOPUKH. BEIOOPKH ¢ IOBTOPEHUSIMU 1 0e3
MTOBTOPEHUN
2. burom HeroTona. CBoiicTBa OMHOMHAIBHBIX KO3 (DHUIIMEHTOB
[IpakTHueckre 3aHATHSL 2 OK 01, OK 04
Ilpakmuueckoe 3anamue Nel3 «Pewenue 3a0au na pacuem 8b160pOK»
Tema 3.2 Copepkanne yaeOHOTO MaTeprala 10 OK 01, OK 04, JIP
DJIeMeHTBI TEOPUH 1. Cayuatinbie coObiTust. [lonHas rpynmna coOsituii .Onepanuy Haja CTydaiiHBIMH 34
BEPOSITHOCTEH U coObITHsiMU. Kitaccudeckoe onpenieneHue BEPOsITHOCTH COOBITHSI.
MaTeMaTHY€eCKO 2. TeopeMbl CIIOKEHUS 1 YMHOXKESHUS BEPOSITHOCTEH. BEpOSTHOCTH COBMECTUMBIX M
CTATHCTHKH HECOBMECTUMBIX COOBITHH.
3. ®opmyna beprymu
4. OcCHOBHbI€ MOHATHS MaTEMATUYECKOW CTATUCTUKU
IIpakTHueckne 3aHATUSL 2 OK 01, OK 04
Ipaxmuuyeckoe 3anamue Nel4 «Bvluucienue eeposmuocmu cooObimuily
Pa3znea 4. I'eomeTpusi
Tema 4.1 Conepxkanue yu4eOHOro MaTepuana 20 OK 01, OK 04

BekTopsl Ha
TJIOCKOCTH H B
NPOCTPAHCTBE.

Bekropsl. OcHoBHbIE OHSTHS. [IeHCTBUSA HAJl BEKTOPAMH.

KOOp,I[I/IHaTLI BCKTOPOB HA IJIOCKOCTU U B IMMPOCTPAHCTBE

Paccrosaune mexty Toukamu. J{irHA oTpe3ka
CkassipHOE TIPOU3BEJICHUE BEKTOPOB.

HCHGHHC OTpPC3Ka B IAHHOM OTHOLICHUU

SHRU RN

YpaBHeHUE NpsIMOM Ha TJIOCKOCTU
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TIpakTUueckue 3aHsATUA

Ipaxmuueckoe 3anamue Nel5 «I[locmpoenue cymmul u pazHocmu 6eKmoposy»

Ilpakmuueckoe 3auamue Nel6 «/leticmeusi Hao éekmopamu, 3a0AHHbIMU CEOUMU
KOOPOUHAMAMU»

Ilpakmuueckoe 3ansamue Nel7 «Bvluucnenue  ckanaproco npoussedenus
8EKMOPO8 »

Ilpakmuueckoe 3anamue Ne 18 « Cocmagnenue ypasHenuu npsamoixy

OK 01, OK 04

Tema 4.2 Conepxanne ydeOHOTO MaTepuaa 22 JIP 34, OK 01, OK
Crepeomerpust 1. AKCHOMBI CTEPEOMETPHH 04
2. BsanmHOe pacnonokeHue AByX MPsSIMBIX B IPOCTPAHCTBE. B3anMHOE pacmonokeHne
PsIMOi U IIJIOCKOCTH.
3. [Tpu3sHak napaienbHOCTH MPSAMOM U MJIOCKOCTU. B3anMHOE pacrnonoXeHue JByX
IIJIOCKOCTEH.
4. [Ipu3Hak napajyuieabHOCTH IBYX IIOCKOCTEN. TeopeMbl 0 napajyienbHbIX IIOCKOCTSIX.
5. I'eomerpuueckue npeodbpa3zoBaHus IPOCTPAHCTBA: MAPAIUIEIbHBINA IEPEHOC, CHMMETPHS
OTHOCHUTEJIBHO TNIOCKOCTH
6. [MapannensHOE MPOEKTUPOBAaHHUE U ero cBocTBa. M300paxkeHue GUryp B crepeoMeTpuu
7. [lepneHaAUKYISIPHOCTh OPSIMOMN U INIOCKOCTU. CBA3h MEXAY NapaUIeIbHOCTBIO U
MEPIEHINKYIISIPHOCTBIO MPSIMBIX M IIIOCKOCTEH
8. IIepnenaukyisip 1 HakJIOHHAsL. TeopeMa 0 Tpex NEPHEHIUKYISAPAX. YTOJI MEXIY MPAMOM
Y IJIOCKOCTHIO. JIByIpaHHbBIN yIoJi
9. [ToBTOpenne Temsl (1 1.)
IIpakTHueckne 3aHATUSL 4 OK 01, OK 04
Ilpakmuueckoe 3anamue Nel9 «Pewenue 3a0ay na 2ceomempuueckue
npeoopazoeanusy»
Ilpakmuueckoe 3anamue Ne2(0) «Pewenue 3a0ay no meopeme o mpex
NepneHOUKYIAPAXY
KontponbHas pabora 1
Tema 4.3 Conepxanue yueOHOro Marepuajia 52

MHOrorpaHHuKH U
KPpYIJble Teaa

[ToHsTHE O TEOMETPUIECKOM TEJIE U ero moBepxHocTh. Teopema Diinepa.

[Tpusma.

[apamnenenunea. Ky6. Cummerpun B KyOe, mapasuiesienunese, IpusMe.

[Tmomane momHOW W OGOKOBOW TOBEPXHOCTH TPHU3MBEL..

Ceuenust ky0a, IPU3MEI

oA~ WNE

Pemenue 3amau

OK 01, OK 04, JIP
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7. [Mupamuna. [IpaBuibHas TUpaMua. 34
8. Yceuénnas nupamuga. Terparap.
9. [Inomanp monHOW M OOKOBOW MOBEPXHOCTH MHUPAMUJBI.
10. [IpencTaBienne O MpPaBHIBHBIX MHOTOTPAHHHUKAX
11. Beruncnenne mronanei MOBEPXHOCTH MHOTOTPAHHHKOB.
12. [ToBepxHOCTH BpatieHus. Teno Bpamenus. Lluauuap u KoHyc.
13. OceBble CCUCHHUS] M CCUYCHHS, MapajlieIbHbIC OCHOBAHHIO.
14. [Tnomiaas NOBEPXHOCTH IUIUHAPA, KOHYCA.
15. Ilap u cdhepa. BzanMHOE pacmonoxeHne INIOCKOCTH U mapa.
16. [Tnomaap NOBEPXHOCTH IIapa.
17. Beruncrienne miomaaeil MOBEPXHOCTH IIMJIMHAPA M KOHYCA.
18. 00béM U ero m3mepenue. O0bEM Ky0a, IPSIMOYTOJIBHOTO TapaJLICIICIIHIIC/IA.
19. O0BEM TPU3MBI U THPAMUJIBL.
20. O0BéM TMIIMHApPA W KOHYCA.
21. O6beM mapa
22. Pemenue 3anau
[IpakTrueckre 3aHATHSL 8 OK 01, OK 04
IIpakmuueckoe 3anamue Ne2l «llpuzmay
Ilpakmuueckoe 3anamue Ne22 «Ilupamuoay
Ipaxmuueckoe 3anamue No23 «LJununop u kouycy
Ipakxmuueckoe 3anamue Noe24 « Obvembl MHO202DAHHUKOG U el 8DAUYEHUSY
Tema 4.4 Conepxanue yd4eOHOro MaTepuana 6 OK 01, OK 04
J1IeMEHTBI TeOpHH 1. I'pad, cBs3ubIi rpad). Crenenp (BaJieHTHOCTH) BepnHbL. 11yTh B rpade.
rpagos 2. Llenu u mukibl. I'padbl Ha IIOCKOCTH . JIEPEBO CIIyYaliHOrO SKCIIEPUMEHTA
[IpakTH4ecKue 3aHATH 2
Ilpakmuuecxoe 3anamue Ne25 « Pewenue 3a0au ¢ nomowvto epaghosy
CamocTosiTesibHast padoTa 46 JIP 24, JIP 34, OK
= 01, OK 04
BrimonHeHre MpakTHYeCKUX 3a1aHui 38
[MoaroroBka K 9K3aMeHy 8
KouncyabsTanun 4
Dopma ammecmayuu: IK3amen 4
Bcezo: 334
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4. MaTepuaibHO-TeXHHYECKOe o0ecrevyeHne MpenoaBanusi yueOHoro npeamera
«MaTeMaTHKa»

Jiis u3ydenust yaeOHOTO MpeMeTa Heo0X0JMMO Hanuue KabuHera «MaremaTukay

O6opynoBanne kabuHeTa:

Pabouee mecto mpenoaBarerns;

pabouure MecTa CTyICHTOB I10 YHCITy CTYJIEHTOB B TPYIIIIE;
KOMIUICKT YE€PTEKHOTO 000PYA0OBAaHMS U PUCTIOCOOICHHUI;
TEXHUYECKHE CPE/ICTBA;

MO/IEJId TE€OMETPUUECKHUX TEJ;

IIJIAKATHI IO TEOMETPUH;

IJIaKaThl 10 anredpe u HavyamaM aHanu3a s 10-11 kiraccos;

IIOPTPCThI BBIAAOIIUXCA neﬂTeneﬁ MaTEMAaTHUKU.

TexHuUeCcKHUe CpeIcTBA O6V‘ICHI/I${:

KOMITBIOTEP C JIMIIEH3MOHHBIM TPOTPAMMHBIM 00ECTICUeHHEM IS TIPETIOaBaTels;
[IEPCOHANIbHBIN KOMIIbIOTEDP C nepudepreit 1uist yyaierocs;

MyJIbTUMENA IIPOEKTOP;

JEMOHCTPALIMOHHBIN YKpaH;

ayJIMOBU3yaJIbHbIE Cpe/ICTBAa O0yUEHNUS;

3JIEKTPOHHBIE HOCUTEIH UH(POPMALIHH.

OcHoBHas nuTepaTypa

1. Maremaruka: anreOpa v Hadajaa aHain3a, reomeTpus. Anreopa u Hayana ananmza.10-11 kimacchbr

: yae0. 1t 001eodpa3zoBaT. opranuzanuii: 6a3ossiit u yriy6. yposuu/(I1. A. Anmumos, FO .M. Konsrus,

M. B. Tkauesa u jap.)-3-eu3a.-M.-:IIpocsemenne; 202 1r.

JlononHUTENbHAS TUTEPATYypa

1. BaH_IMaI(OB, M.H. MaremaTuka: anre6pa 1 Havdalla MaTCMAaTUYCCKOI'0 aHAJIN3a, TCOMCTPH:

3amauHuK: yued. mocooue s CTy . yupexaeHu cpen.mpod.odpazosanus / M.U. bammvakos. — M.

Wznarensckuii nentp "Axkanemus”, 2021. — 413 c.

2. bammaxkoB, M.. Maremarunka: anreOpa u Hadyaja MaTeMaTHISCKOTO aHAIN3a, TCOMETPHS:

Y4eOHuK [T CTYA.yUpexaeHul cpea.mpod.oopazosanus / M.U. bammakoB. — M.: M3naTenbckuii eHTp

"Axagemusa", 2018. — 256 c.

3. Hexunenkwmii, N.JI. Matematuka: YueOHUK 175 CTYA.yUpexkaeHui cpen.npod.oopazoanus / ..

[Texnenkuii. — M.: U3natenbckuii uentp "Axagemus", 2017. — 320 c.
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DneKTpoHHBbIE 00pa30BaTEeNbHBIE PECYPCHI

Http://www.math.ru. — J{ara goctymna: 16.05.2023.

https://www.bymath.net. — JTlara nocrymna: 16.05.2023.

I'paduxu pyukuii  http://graphfunk.narod.ru /lara gocrymna: 16.05.2023.
Marematrueckue 3Tiob1 https://etudes.ru/ Jlata noctymna: 16.05.2023.
Maremarnka B TIOMOIIb NIKOJILHUKY U CTYAEHTY (TecThl 10 MatemaTuke online)
http://www.mathtest.ru /lara gocryna: 16.05.2023.

https://www.yaklass.ru/. — Jlata mocryma: 16.05.23

orwdE
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