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[Iporpamma yuebHoronpeamera «MatemaTuka» pa3paboTaHa B COOTBETCTBUH C
pekoMeHAanusImMu PeaepalbHOr0 rocyAapCTBEHHOIO aBTOHOMHOTO YUYPEKACHUS
«DenepalibHbIi MHCTUTYT pa3BUTHS 00pa3oBaHus» Ha ocHoBe [IpumepHoii
nporpaMmbl  0o0lIeo0pa3oBaTeNbHON  y4eOHOM  mucHUIUIMHBL  «Maremaruka:
anredpa ¥ Havajla MaTeMaTUYECKOr0 aHaln3a; Te€OMETPHUs», PEKOMEHJIOBAHHOU
JUISL peanu3aliid OCHOBHOM MpodecCHOHANbHONW 00pa30BaTeIbHON MPOrpPaMMBbl
CIIO na 6a3e 0CHOBHOro oOHIEro 00pa3oBaHMs C MOJYYEHHEM CPEIHEro OOIIEro
oOpazoBanusi, mpotokos Ne 3 or 21 wurons 2015 r. PerucrpanudoHHbIE HOMEp
peuensuu 377 ot 23 uronst 2015 r. ®I'AY «DHUPO», u ¢ ydeToM yTOUYHEHHI K HEH,
onoOpenHblx HayuHo-MeToanueckum coBeToM LleHTpa mnpodeccuoHanIbHOTro
oOpazoBanus u cucreMm kBanupukanuu OI'AY «DUPO» npotokon Ne3 ot 25 mas
2017 r.,B coorBercTBUM ¢ DenepalibHbIi rOCYIapCTBEHHBIN 00pa30BaTebHBIN
CTaHJapT CpeaHero npodecCHoHaIbHOr0 00pa3oBaHUs IO CIEUUaIbHOCTH
40.02.02 TIpaBooxpaHUTENbHAS JEATEIBHOCTb, YTBEpKICHHBIM [Ipukazom
MunoOpuayku Poccum ot 12.05.2014 1. Ne 509;c ydeToM OCOOEHHBIX
oOpa3oBaTeNbHbIX NOTpeOHOCTENH MHBAIKUIOB U Jull ¢ OB3 Ha ocHOBaHMU MHCHMA
Muno6puayku Poccum ot 22 ampenst 2015 r. Ne 06-443, u B COOTBETCTBUM C
OPUMEPHONM OCHOBHOM  0Opa3oBaTENbHOM MPOrpaMMbl  CPEAHEr0  OOILIEro
oOpa3zoBaHus, OJIOOPEHHOM pelieHueM QeaepasbHOro y4eOHO-METOIUYECKOTO
o0benHenHus nmpotokoi Ne2/16-3 ot 28 uronst 2016 rona.

Opranu3zaius-pa3padoTymK:
I'BITOY JIO «MuaypuHCKHN MHOTOTIPO(DUIHHBIA TEXHUKYM)»

Pa3paboTurk nporpamMmsi:

[IpenonaBarensMarematukun ['BIIOY  JIO «MwuuypuHCKuii  MHOTONPO(UIBHBIN
TexHUKyM»A.I".Ko3bipeBa

Paccmorpena Ha 3acemanum IILK o6mieoOpa3zoBareiabHbIX NPEIMETOBIPOTOKON
Nel ot 27.08.2021 1.
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1. HACITIOPT ITPOI'PAMMBI YYEBHOTI'OIIPEJIMETA
MATEMATHKA
1.1. O6aacTh NpUMeHEeHUsI MPOTrPAMMbI
[Iporpamma ydeOHOronpeaMeTa SBISETCA YaCThi0 y4eOHOro mjiaHa OCHOBHOM

npodeCCHOHAIBHONM 00pa3oBaTebHOM IporpaMMbl B cooTBeTcTBUU ¢ PI'OC mus
MOATOTOBKH CHEIUAIMCTOB cpeAaHero 3BeHa mno crennanbHocTH 40.02.02.
[IpaBooxpanuTenpHast AesATenbHOCTH. [IporpamMma Takke JOMyCTUMA  JUIS
oOyyaromuxcs ¢ ”HBAIMIHOCTHIO 1 OB3 110 HO30J10THYeCKUM TpyIIam:

- HapyIICHHUS ayTHYECKOTO CIIEKTPA;

- HapyIICHHS 3PCHUS U CIIyXa,

- C 3QJICP)KKOM TICUXUYECKOTO Pa3BUTHS;

- MCHTAJIbHBIC HAPYIIICHUS;

- HapyIICHHS OITOPHO-ABUTATEIIBHOIO aIllapara.

1.2. Mecto mnpeaMera B CTPYKType OCHOBHOW NpPO(ecCHOHAIBHOM
00pa3oBaTeIbHOM MPOrPpaMMbl:

YyeOnbinpenmer ««MartemaTuka» SBISICTCS YYEOHBIM IPEAMETOM II0
BBIOOPY M3 00s3aTeNnbHON TpeaMeTHou obnactu «EctectBeHHbie Hayku»y DPI'OC
cpemHero obmero obOpaszoBaHus.B  mpodeccrmoHanmbHBIX  00pa30BaTEIBHBIX
OpraHM3alysIX, peaju3ymlIuX 00pa30BaTeIbHYI0 MPOrpaMMy CpPEAHEro OOIIero
obOpazoBanusi B mpenenax ocBoeHuss OIIOIT CIIOna 6a3e OCHOBHOTO OOIIETO

oOpa3oBaHusl, y4eOHBIMTIPEIMET «MaremaTuka» MA3y4aeTcs B
obmeobpaszoBarensHoM 1ukie yaeobnoro miana OIIOIT CITO na 6a3e 0CHOBHOTO
oO1ero oOpazoBaHuUs C MOJIy4YeHUEM

CpeIHeroo0Eeroo0pa3oBaHUsICOOTBETCTBYIOIIETO TYMAaHUTAPHOMYIIPO(PHITIO.
1.3. Leau u pe3yJbTaThbl 0CBOCHUS Y4e0OHOIONpPeAMeTA:

Pabouas mporpamMmma OpHEHTHPOBaHA HA JOCTHKCHHE CIICIYIONINX IeJICH:

e o0ecrneueHrne CcHOPMUPOBAHHOCTH  NPEACTAaBICHUM O  COIMAIbHBIX,
KYJBTYPHBIX HUCTOPUIECKUX (DAKTOPAX CTAHOBJICHHUS MaTEMAaTHUKH;

e oOecrieyeHre C(HOPMHPOBAHHOCTH JIOTHYECKOTO, aJITOPUTMHUYECKOTO W
MaTEMaTHYSCKOTO MBIIIICHHUS,

e oOecrneyeHre COPMUPOBAHHOCTH YMEHUN MPUMEHSATH IMOJTYUYCHHbBIC 3HAHHMS
IIPH PEIICHUH PA3JINIHBIX 3a/1a4;

e o0ecredyeHre chOPMUPOBAHHOCTH TMPEICTABICHUN O MaTEMAaTHKE KaK YacTH
o0II[eUeIOBEYECKON  KyJBTYpbl,  YHHBEPCAJIbHOM  SI3bIKE  HAYKH,
II03BOJIAFOIIEM OIMCHIBATHH H3yUYaTh peabHBIC TIPOIIECCHI U SIBICHUS.

OcBoeHne cojaepkaHus ydeOHOro mpeamera«MaTemMaTHKay O00eCIeunBacT
JOCTHKCHHE CTYJICHTAMU CIICAYIOIIUX PE3yJIbTaTOB:
JIUYHOCHIHBIX

e c(hOPMHUPOBAHHOCTh TMPEJACTABICHUH O MaTeMaTHKe KaK YHHBEPCAIbHOM
SI3BIKCHAYKH, CPEJICTBE MOJCIUPOBAHUS SBJICHUA M IPOIECCOB, HACIX M
METO/IaX MaTEMAaTHKH;



NOHMMAHUE  3HAYMMOCTHM  MAaTeMAaTUKH i1  HAyYHO-TEXHUYECKOTO
nporpecca,cpOpMUPOBAHHOCTh OTHOIIEHUS K MAaTeMaTHKe Kak K 4YacTu
00111€4eTOBEYECKONKYIBTYPhl UY€pe3 3HAKOMCTBO C MCTOPUEH pa3BUTHS
MaT€MaTHKH, 3BOJIOLUENMATEMATUYECKUX UIEH;

pPa3BUTHE JIOTMYECKOTO MBIIUIEHUS, MNPOCTPAHCTBEHHOTO BOOOpaKeHMs,
AITOPUTMUYECKON KYJIbTYPhl, KPUTHYHOCTH MBIIIUICHUS Ha YypPOBHE,
HEeoOXoauMOM  msA0yayuiet  mpodeccuoHambHOM — JAeSTEeNbHOCTH, IS
POIOJIKEHUS 00pa30BaHUs HCAMOOOPa30BaAHMUS;

OBJIAJICHHE MATEMAaTHYECKUMHU 3HAHUSMH W yYMCHHSIMHU, HEOOXOAMMBIMU B
MOBCEIHEBHON KU3HM, MJI1 OCBOEHUS CMEXHBIX €CTECTBEHHOHAYUYHBIX
JUCHUIUIMH UAUCIHUIUIMH TPO(PECCUOHATBHOTO LMK, MJI TOJIyYeHHS
oOpa3zoBaHMsi B 00JIACTSX,HE TPEOYIOMUX YIIyOJEHHON MaTeMaTH4ecKOn
MOJITOTOBKH;

TOTOBHOCTh M  CIOCOOHOCTh K  00Opa3oBaHHWiO, B TOM  YHCIIC
caM000pa30BaHUIO,HA POTSKEHUU BCEH KU3HU;

CO3HATEJIbHOE OTHOIIEHHWE K HEMPEPHIBHOMY OOPA30BAHUIO KaK YCIOBHIO
yCHemHon npoeCCUOHAIBHOW U OOIIECTBEHHOU JIESITEIbHOCTH;
FOTOBHOCTh M  CHOCOOHOCTh K CaMOCTOSITEIbHOM TBOPYECKOHM U
OTBETCTBEHHONACSATENBHOCTH;

TOTOBHOCTh K KOJIJIEKTUBHOM paboTe, COTPYJHUUYECTBY CO CBEPCTHUKAMU B
oOpa3oBaTebHOM, OOIIECTBEHHO IIOJE3HOM, y4eOHO-HCCIIEI0OBATEIIbCKOM,
MPOEKTHOM UJIPYTUX BUAAX JACATEIBHOCTH;

OTHOIIIEHHE K MPO(HECCUOHAIBHOU AESITEILHOCTH KaK BO3MOXHOCTH y4acTHs
B pelIeHuH JTNYHBIX, OOIIECTBEHHBIX, roCyJIapCTBEHHBIX,
0011IeHAITMOHATIBHBIX MPOOJIEM;

MemanpeomemHnulx:

YMEHHE CaMOCTOATENIbHO OMNPEAENATh LN ACATEIbHOCTH M COCTaBIISTh
MJIAHBIACSATEIbHOCTH;

CaMOCTOSITENIbHO ~ OCYILECTBJISITh, KOHTPOJIUPOBaTh U KOPPEKTUPOBATH
NEATEIbHOCTD;

UCIIOJIb30BaTh BCE BO3MOXKHBIE PECypChl HJisi JTOCTHKEHUSIOCTABICHHBIX
nenen " peanuzanuu IUIAaHOB NEATEIbHOCTH; BBIOMpATH
YCHEIIHBIECTPATET U B PA3JIMYHBIX CUTYAIIHIX;

yMEHHE TPOJYKTHUBHO OOIIAThCS W B3aUMOJICUCTBOBATH B IIpollecce
COBMECTHOMACATEIILHOCTH, YYUTBHIBATh TO3HUIMH JPYTUX YIACTHHUKOB
nesaTenbHOCTH, 3(Q(PEKTUBHO pa3pemmaTh KOHPIUKTHI,

BJIaJICHUE HaBbIKAMU TIO3HABATEIbHOM, Y4YEOHO-UCCIEAOBATENbLCKOH U
MPOCKTHOUIESITEIbHOCTH, HABBIKAMU pa3pelieHust mpooiem;

CIIOCOOHOCTh U TOTOBHOCTHh KCAMOCTOSITEJIBHOMY MOMCKY METOJIOB PEIICHUS
MPaKTUYECKUX 33]1a4, MPUMEHEHUIOPA3TUYHBIX METOJI0B MTO3HAHUS;
FOTOBHOCTh M  CHOCOOHOCTH K CaMOCTOSITEIBHOW HH(DOpPMaUMOHHO-
MO3HABATEILHONACATEIPHOCTH, BKIIOYas yMEHHUE OpPUEHTHUPOBATHCS B
pPa3IMYHBIX ~ MCTOYHWKaXWH(POpMAIMK, KPUTUYCCKH  OICHWBATh M



UHTEPHPETUPOBATh  MHQOpPMAIMIO,  TMOJy4YaeMyl0 M3  pa3IMYHBIX
VCTOYHUKOB;

BJIAJICHUE S3BIKOBBIMU CpEJICTBAMH: YMEHHE SICHO, JIOTHYHO W TOYHO
W3J1araTbCBOI0 TOYKY 3PEHHUs, HCHOJIb30BaTh AaJCKBAaTHBIE SI3BIKOBBIC
CPEACTBA;

BIAJICHUE HAaBbIKAMU I[IO3HABATENLHONW pPEUIEKCHU KaK OCO3HAHHS
COBEpLIAEMBIXICICTBU U MBICIUTEIBHBIX IPOLECCOB, UX PE3YIbTATOB M
OCHOBAaHUW, TPAHUIICBOErO0 3HAHWS W HE3HAHUS, HOBBIX MO3HABATEIIBHBIX
3a71a4 ¥ CPEJICTB ISl UXJOCTUKECHUS,

eIy CTPEMIICHHOCTD B MIOUCKAX U MPUHSATUN PEIICHUM, COOOPa3UTENHbHOCTh
WUHTYUILINS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUM; CIIOCOOHOCTh
BOCIPUHUMATh KPaCOTy U TAPMOHHUIO MUPA;

npeomMemHuIX:

c(hOpMHPOBAHHOCTh TPEICTABICHUNA O MAaTEMAaTHKE KaK YacTH MHPOBOM
KyJbTYpPbII MECTE€ MAaTEeMaTUKH B COBPEMEHHOW IMBHIM3ALUU, CIIOCO0AX
ONMCAaHHUS SBJICHUUPEATIBHOTO MUPA HA MATEMATHYECKOM SI3BIKE;
c(hOpMUPOBAHHOCTh TMPEJCTABICHUM O MATEeMaTUYECKUX TMOHSATUSIX Kak
BAKHEUIINX MAaTEMATUYECKUX MOJEIAX, IIO3BOJSIONIMX OIMUCHIBATh H
M3y4aTh Pa3HBIEIPOLECCHI U SIBJICHHUS;

MMOHUMAHHE BO3MOXHOCTH aKCMOMATUYECKOTO MOCTPOECHUSIMATEMATHUYECKUX
TEOpUH;

BJIaJICHUE METOJIaMU JI0Ka3aTeJIbCTB M JITOPUTMOB PEIICHUS, YMEHUE HUX
MIPUMEHATh, MPOBOJUTH JOKA3aTEIbHBIE PACCYXKICHUA B XOJ€ PEUICHUS
3a7ad4;

BJIaJICHUE CTAaHJAPTHBIMU MPUEMAMHU  PEIIEHUS  PAUMOHAIBHBIX U
VPPAlUOHATBHBIX,[TIOKA3ATENbHBIX,  CTENEHHBIX,  TPUTOHOMETPHUYECKUX
YPaBHEHUI U HEPABEHCTB, UXCUCTEM;

WCIOJIb30BAaHUE TOTOBBIX KOMITBIOTEPHBIX MHPOTPAaMM, B TOM YHCIE IS
MOMCKA IYTH PEIIEHUS U WUIKOCTPALIMU PEIICHUSI YPABHEHU 1 HEPABEHCTB;
c(hOpMHPOBAHHOCTD IIPEJICTABICHUN 00 OCHOBHBIX MOHSTHUAX
MaTe€MaTH4Y€CKOrOaHAIM3a W HUX  CBOWCTBAaX, BJIAJCHHE YMEHHUEM
XapaKTepu30BaTh TOBEJAeHUE (YHKIMA, WCIOIH30BAHUE IOTYYEHHBIX
3HAHUU JIJIs1 ONIMCAHUS M aHAJIN3a PEalbHbIX3aBUCUMOCTEN;

BJIAJICHUE OCHOBHBIMU TOHSATUAMU O TIUIOCKMX M MPOCTPAHCTBEHHBIX
TreOMETPUUYECKHUX (PUTypax, MX OCHOBHBIX CBOMCTBAX;

c(hOpMHPOBAHHOCTh YMEHHUS pPaclO3HaBaTh reOMETpUUYecKHe (QUTYphl Ha
YepTekKax, MOJICNISIX U B PEAIbHOM MUPE;

NPUMEHEHUE U3YUYECHHBIX CBOMCTB TeOMeTpHYecKux (puryp m popmyn ais
PELIEHUSTEOMETPUUECKUX 3a/1a4 U 3a]1a4 C IPAKTHUYECKUM COJEPKAHUEM;
c(hOpMUPOBAHHOCTh MPEACTABICHUN O Mpolleccax M SBJICHUSAX, UMEIOIIUX
BEPOATHOCTHBIA XapaKTEP, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAJIBLHOM
MUPE,0CHOBHBIX MOHATUAX JIEMEHTAPHON TEOPUH BEPOSTHOCTEH;



® yMEHUW HAXOJIUTh HOICHUBATH BEPOATHOCTH HACTYIUICHUS COOBITHH B
NPOCTEHIINX MPAKTUYECKUXCUTYAlHUSIX W OCHOBHBIE XapPaKTEPUCTUKU
CIIy4YalHbIX BEJIMYMH;

® BJIAJICHUE HABBIKAMM HCIOJIb30BAHUSI FOTOBBIX KOMIIBIOTEPHBIX ITPOrpPaMM
NPUPELIEHUN 3a/a4.

Jluunocmmuoie pe3yromamol peanuzayuu nPOZPAMMbL 60CRUMAHUSA
(Oeckpunmopui)
JIP4.  Tlposeiusronmii ¥ JIEMOHCTPUPYIOIIMH yBaKEHHE K JIIOAAM TPY/a,
OCO3HAIOUIUH IIEHHOCTh COOCTBEHHOTO TpyAa. CTpemsuuiics Kk pOpMUPOBAHUIO B
CETEBOM Cpejie JIMYHOCTHO U MPO(hecCHOHATBHOr0 KOHCTPYKTUBHOIO «IU(POBOrO
cienay.
JIP13. JlemoHCTpHpYIOIIHii TOTOBHOCTD U CIIOCOOHOCTH BECTH JUAIIOT C APYTHMU
JAIOABMH, JOCTUTaTh B HEM B3aHMMOIIOHHUMAHMs, HAaXOJUTh OOIIHE WEMH U
COTPYAHHUYATD JJISI X JOCTHXKEHUS B MPO(DHEeCCUOHATBHOM eATeTbHOCTH.
JIP14. TIposiBasitomuii co3HaTEIbHOE OTHOIIECHUE K HEMPEPHIBHOMY O0Opa30BaHUIO
KaK YCIIOBHUIO YCHENTHOM MPOGECCUOHAIBHON U 00IIECTBEHHOMN JESTEIHHOCTH.

1.4. PexoMeHayeMoe KOJHYECTBO YaCOB HA OCBOEHHE MPOrPaMMbl y4eOHOro
npeaMeTa:

OO0s3aTenbHON ayUTOPHOM Yy4ueOHOW Harpy3ku oOydaromierocs 152 daca,
UTOTOBas arTecTarys B popMme 3Kk3aMeHa 6 4acoB.

2. CTPYKTYPA U COAEP KXAHHUE YYEBHOI'O ITPEIMETA
2.1. O0bem yuyeOHOro mpeaMera ¥ BU/bI Y4eOHOH padoThl

Buj yuedHoii paGoThI O0bem
4acoB
Oobs13aTesqibHAs ayAUTOPHAs yueOHAas HATPY3Ka (BCero) 152
B TOM YHUCJIE:
nabopaTopHbIE 3aHATHS 9
MPAKTHYECKHE 3aHATH -
KOHTPOJIbHBIE paOOTHI 10
3a4eT 3a CEMECTP 1
Hmozcosas ammecmayus 6 popme (ykazatp) dx3ameHa
IIpomesicymounas ammecmayus 6 popmesauema




2.2. TemaTu4yecknii IJIaH U colep:KaHue Y4eOHOro mpeaMera MaremaTuka

Haumenosanme Coneprxanue y4eOHOro MaTepHaa, J1a0opaTopHbIe pabOTHI U MPAKTHYECKUE Obx.em Hacos JleCKPUIITOPEI Yposennb
Pas/icJioB 1 TEM 3aHSTHs, CAMOCTOSITENbHAsL pab0Ta 00y AOIIUXCSI Teopus | JIII3 OCBOCHHA
1 2 3 4 6
_ Tema 1. BXo/1Hast KOHTPOJIbHAS paboTa 1 2
HCHCTI:ICT;;ILHHG HatypanbHble dncia 1 JIP4 2
LleJsible ¥ pallMOHAIBHBIE YUCIIA 1 2
JleiicTBUTEIbLHBIC YHCIIA 1 2
Jlaboparophast pabota Nel: HempepsiBHBIE 1poOu 1 JIP13 2,3
Apudmernyeckuil KOpeHb HATYpaJIbHON CTEEHU 1 2
CremneHb ¢ palMOHABHBIM U IEHCTBUTENILHBIM TTOKa3aTeIeM 1 2
Tema 2. CrenenHas (yHKIUS, €€ CBOMCTBA U TpaduK 1 2
g;f;;lﬁj[aﬂ B3aumHo o0paTHbIe QYHKIUH 1 2
PaBHOCHITbHBIC YpaBHEHHUS M HEPABEHCTBA 1 2
HppaunoHanpHble YpaBHEHHs U HEPABEHCTBA 1 2
Tewma 3. [TokazarenpHas GyHKIWS, ee CBOHCTBA U TpaduK 1 2
Ioxasatenbnas [Toka3zaTenbHble ypaBHEHUS 2 JIP4 2
Qyrcis [Toka3zaTenbHble HEPABEHCTBA 2 JIP4 2
Kontpospnas pabora Nel: CrenenHas U mokasaTeJabHast QyHKIHSI 1 JIP14 2
Tema 4. Jlorapudmbl 1 2
gg;ﬁl{fiMquCKaﬂ CaolicTBa jorapudMoB 2 2
JecaTuuHble ¥ HATypaJIbHBIE JIOTapUPMBI 1 JIP4 2
Jlorapudmuueckast QyHKIHs, ee CBOWCTBA U rpaduK 1 2
JlaboparopHas pa6ora Ne2: IpuioxkeHnus 1orapuhmMoB 1 JIP13 2,3
JlorapudmMuueckre ypaBHEHUS 2 2
JlorapudMuUecKkue HepaBeHCTBA 1 2
Kontpospnas padora Ne2: Jlorapudmuueckas GpyHKIms 1 JIP14 2
Tema 5. IlpsiMble ¥ | [Tpemmer cTepeoMeTpry. AKCHOMBI CTEPEOMETPHH 1 1
TIOCKOCTH B HekoTtopsle caeacTBHs U3 aKCHOM 1 1
MIPOCTPAHCTBE
[NapansenbHble NPSIMBIEC B IPOCTPAHCTBE 1 2




[TapaJenbHOCTh TPEX NPSIMBIX, IPSIMON U INIOCKOCTH

CkpemuBarmuecs npsMoie

JIP4

YroJs Mexay IpsIMbIMU

[TapamenpHOCTS WI0cKOcTel. CBOKMCTBA MAPAIIICIBHBIX INTIOCKOCTEH

Terpasap

[Napannenenunen

3aja4uu Ha MOCTPOCHUE CCUCHUI

[leprieHAMKYISIpHBIE NIPsIMBIE B IPOCTPAHCTBE

HapaJ'IHCJ'ILHLIC MMPAMBIC, ICPICHAUKYJIAPHBIC K IIJIOCKOCTHU

[Tpu3HaK NeprneHAUKYISIPHOCTH NPSIMOM U INTIOCKOCTH

Teopema 0 npsIMOH, IEPIEHANKYJIIPHON K TNIOCKOCTH

PaccrostHrE OT TOYKH J0 IIOCKOCTH

TeopeMma 0 Tpex MepreHIUKYJIsIpax

JIP4

Yron Mexay nNpsMon U MIOCKOCTHIO

JByrpaHHbIil yroa

[Ipu3HaK MepIeHANKYISIPHOCTH IBYX MIOCKOCTEN

[IpsMoyroyibHBIH MapajieNenumnes

A R IR
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JlaboparopHas paborta Ne3: [apajuieabHOE IPOSKTUPOBAHUE

JIP13

N
w

KontpossHas pabota Ne3: TlpsiMble M TNIOCKOCTH B IPOCTPAHCTBE

JIP14

Tema 6.
Kombunaropuka

[IpaBuiio mpou3BeCHUS

IlepecTaHoBKH

Pasmemienus

Coueranus ¥ UX CBOMCTBA

bunom Herotona

Tema 7.
OJeMeHTHI TEOPUH
BEPOSITHOCTHU U
CTaTHUCTUKHU

CoOpitusi. BeposiTHOCTE COOBITHS

BeposiTHOCTE coOBITHS

JIP4

Crnoxenue BeposiTHOCTEN

He3saBucumbie coObITHSI. Y MHOXKEHUE BEPOSITHOCTEH

CratucTuyeckas BCPOATHOCTH

CrryqaifHbIe BETMYHUHBI

SN G

JIP4
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[lenTpanbHble TEHACHIMT

Meps pa3zbpoca

JIP4

JlaGopartopHas paborta Ne4: Mona, MeariaHa U CpeiHee 3HAUYECHUE B CTATUCTHKE

JIP13

2,3

3ayer 3a 1 cemectp

[

2 cemectTp

(o))
o

Tewma 8.
MHoOrorpaHHuKu

Ilonstue MHOT'OrpaHHHUKa

[Tpusma

[Mupamuna

[IpaBunpHas nupamMua

YceueHHas nupamuia

CuMMeTpusi B IPOCTPAHCTBE

[loHATHE TPaBUIPHOTO MHOTOTPaHHHUKA

JIP4

KontponbHas pabota Ne4: MHOTOrpaHHUKH

JIP14

Tema 9. OcHOBBI
TPUTOHOMETPHUH

Panuannas mepa yria

[ToBOPOT TOYKH BOKPYT Hayajla KOOpAMHAT

JIP4

OHpeI[CJ'ICHI/Ie CHHYC4, KOCUHYCA U TAHI'CHCA yTIJa

3HaKH CHHYC4, KOCMHYCAa U TAHI'CHCA

3aBUCHMOCTh MCKAY CHHYCOM, KOCUHYCOM U TAHI'CHCOM OAHOI'0 M TOT'O K€ yTIJa

TpuroHomeTpudecKkue TOXKAECTBA

JIP4

CuHyc, KOCHHYC M TAHT€HC YIJIOB Ol U -0

DopMYJIbI CIOKEHUS

CuHyc, KOCHHYC W TAaHT€HC JTBOMHOTO yTiia

CuHyc, KOCHHYC M TaHT€HC ITOJIOBUHHOTO yTia

DopmyIsl IpUBEACHUS

CyMMa 1 pa3HOCTb CHHYCOB M KOCHHYCOB

YpaBHeHue cosXx=a

JIP4

YpaBHeHue sinx=a

JIP4

YpaBHeHue tgx=a

JIP4

Penienue TpUroHOMETPUYECKUX YPABHEHUM

Pewienue npocTeimx TPUroHOMETPUUYECKUX HEPABEHCTB

RlRrlRrlRPRIRPIRPIRPIRPIRPIRPIRPIRPIRPRPRIRRPIRRPRIRPRRPRRPRP|RPRP(F

NINININININDINDINDINDINDINDINDINDINDINDINDINDINININDINDINDINDINIDN
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Ob6nacTb onpeneneHusi U 00JacTh 3HAUSHUH TPUTOHOMETPHUYECKUX (PYHKIMI

qCTHOCTB, HCUCTHOCTD, NICPUOANIHOCTb TPUTOHOMCTPUICCKUX (I)YHK]_II/Iﬁ

CaoiicTBa pyHKIMU Y=COS X u e€ rpaduk

JIP4

CaoiictBa pyHKIMH y=sin X u e€ rpadux

JIP4

CaoiictBa pyHkImu y=tgX u e€ rpaduk

JIP4

OOpatHble TPUTOHOMETPUIeCKHE QYHKIIMU

SN

NINININININ

JlaGopaTtopHas pabota Ne5: CioskeHHE TapMOHHUYECKUX KOJICOaHMIA

JIP13

N~
w

KontponpHas pabota Ne5: OCHOBBI TPUTOHOMETPHH

JIP14

Tema 10. BekTopsl
1 KOOPJWHATHI B
IIPOCTPAHCTBE

Ilonstue BCKTOpaA. PaBencTBo BCKTOPOB.

Cro)XKeHUE ¥ BEIYUTAHUE BCKTOPOB. YMHOXKEHHE BCKTOpAa HA YHUCJIO

KOMHJ’IaHapHBIe BCKTOpa

HpaBI/IJ'IO Mnapauicjcnuicaa

Pa3nosxeHne BeKTOpa Mo TpeM HEKOMILIaHApHBIM BEKTOpaM

[IpsiMoyToJIbHASL CHCTEMa KOOPIMHAT B IPOCTPAHCTBE

JIP4

Koopaunatel BekTopa

CBs3b MCXKAY KOOpAMHATaAMH BEKTOPOB M KOOpAMHATAMHU TOYCK

[IpocTreiiue 3a1a4u B KOOpAMHATAX

JIP4

Yron Mexay BEKTOpamu

CKaJ'IprHOG IMPOU3BEACHUC BEKTOPOB

Brruucnenne YIUJIOB MCXKAY NPSAMBIMU U INIOCKOCTSIMUA

A R G

NINININDINDINDINDINDININININIDN

Jlaboparophast pabota Ne6: BekTopHOE 3aaHue MPSIMBIX M TNIOCKOCTEH B MPOCTPAHCTBE

JIP13

Kontposbnas padota Ne6: BekTopbl 1 KOOPAWHATHL B IPOCTPAHCTBE

JIP14

Tema 11.
[IpousBogHas

ITpousBoaHast

[Ipown3BoHast CTENeHHOW (YHKIIUH

[Tpasuna mudepeHnmupoBanus

[Tpon3BoIHBIE HEKOTOPHIX DJIEMEHTAPHBIX (HVYHKIHH

JIP4

I'eomeTpuvecKuii CMBICI TPOU3BOHON

G

JIP4

JlaGopaTtopHas padota Ne7: [TpmitoskeHHs TPOU3BOTHOM

JIP13

Bospacranue u yosiBanue GyHKIMH. DKCTPEMyMbl PYHKIHH.

[E=Y

[TpuMeHeHue MPOU3BOTHON K MOCTPOSHUIO rpadukoB GpyHKIIMH
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Hawubonpiiee 1 HaMMeHblIee 3HaUueHUE (PYHKIUH

JlaGoparophas padota Ne§: [Ipumepsl (yHKIIMOHAIBLHBIX 3aBUCMOCTEH B PeaibHBIX

IIponeccax u sABJICHUAX

JIP13

2,3

KontponbHas pabota Ne7: [Ipon3BoaHas

JIP14

Tema 12.
HNurerpan

[lepooOpazHast

[IpaBuiia HaXOXIEHHS IEPBOOOPA3HBIX

[Imomanbs KpUBOJMHEWHOW TpanellMi U HHTETpall

Brruncienue HWHTCIPaJIOB

Briunciienue mioniaieil ¢ nOMoIlbI0 HHTETPAIOB

[IpumeHeHue NPOU3BOJHON U HHTErpaia K PEIICHUIO IPAKTUYECKUX 3a4a4

NG

NINDINININININ

JlaGopaTtopHas pabota Ne9: [IpmiioxeHnst HHTErpaja

JIP13

~
w

KontponbHas pabota Ne8: MuTerpan

JIP14

Tema 13. Tena
BpalleHus

ITonarue nuinuHApa

[Tnomanps TOBEepXHOCTH ITHIIMHIIPA

JIP4

[TonaTne KoHyca

HJ'IOH_Ia):[B TMMOBCPXHOCTHU KOHYCA

JIP4

YceueHHbIH KOHYC

Cdepa u map

VYpaBHeHue chepsl

B3aumHoe pacriosiokenue chepbl u IIOCKOCTH

[Tnomans cdepsl

JIP4

KontponbHas pabota Ne9: Tena BpareHust

JIP14

Tema 14. O0beMbI
TEN

[Tnomanu miuockux Guryp

JIP4

ITousartre oobeMa

O0neM IIPAMOYTOJILHOI'O NApAJUICIICIIUIICAa

O6BeM npsiMOii TPU3MBL

O0beM 1HuIuHIpa

BrrurcieHrne 00beMOB Tell C IOMOIIBIO ONPEICICHHOTO MHTErpaia

O6beM HaKJIIOHHOM MPU3MBI U TUPAMHUIbBI

O06neM KoHYyCa

RlRrlRrlRPrlR|IRPIRPIPRRPIRPRPRIRPIRPRPRRPRRP (R, R

NINDINININDINDNINDINDINDINDINDINDINDINDINDINDINDINIDN
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O6beM miapa

KontponbHas pabota Nel(: Ilironmamm 1 00BeMBI

JIP14

IToaroToBka K 3K3aMeHy

JIP14
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3. YCJIOBUS PEAJINBAIIUUA ITPOT'PAMMBI YYEBHOI'O ITIPEJIMETA
3.1. 3. YCJIOBUSA PEAJIMBAIIUU ITPOT'PAMMbBbI YYEBHOI'O
NPEJIMETA

3.1. MaTepuajbHO-TeXHHYECKOe 00ecriedeHue

VYueOnbIil kabuHeT «MaTeMaThKay

O6opynoBanue yueOHOro KabnHeTa:

MHOTO(YHKIIMOHAEHBIN KOMIUIEKC TIPETIO1aBaTeIs;

HaTJISTHBIE TTOCOOMS (KOMIUIEKTHI Y4€OHBIX TaOuIl, MJIaKaTOB, IOPTPETOB
BBIIAIONINXCS YYEHBIX-MATEMATUKOB U JIP. );
uH()OPMAITMOHHO-KOMMYHUKATHUBHBIC CPEJICTBA;

SKpPaHHO-3BYKOBBIE MOCOOUS;

KOMIIJIEKT TEXHUYECKOM IOKYMEHTAIlUW, B TOM YHCIIE TTACIIOPTa Ha CPECTB
00yYCeHUS, HHCTPYKIIMH 110 UX UCITOH30BAHUIO M TEXHUKE 0€301TaCHOCTH;
OnbIMoTeUHbIN (HOH]I.

TexHuueckue CpCaAcCTBa O6y‘IGHI/I}I2

KOMITBIOTEp €  JIMIICH3WOHHBIM  MPOTPAaMMHBIM  oOecredeHueM
MYJIbTUMETUATTPOEKTOP.

3.2. MudopmanmonHoe odecneuyeHne 00yueHust

Jluteparypa
Jns ctyneHToB

Anumos IlI. A. u dop. Maremartuka: anredpa U Havajia MaTeMaTUYECKOTO aHaIN3a,
reomMeTpus. Anredpa U Havalla MaTEMaTUYECKOro aHanu3a (0a30BbIil U
yriyoneHHbii ypoBan). 10—11 kmaccel. — M., 2019.

Amanacan JI. C., Bymyzoe B. @., Kadomyes C. b. u op. Matemartuka: anredpa u
HayaJlaMateMatudeckoro ananusa. ['eometpus. ['eomerpus (6a30BbIil 1
yriyoneHHbId ypoBan). 10—1 1kmaccel. — M., 2021.

bawmarxos M .M. MatemaTtuka: anre0pa 1 Hauajga MaTEMAaTHYECKOIO aHAJIN3a,
reOMETpHA: YICOHUK /IS CTYACHTOB NMPOGECCHOHAIBHBIX 00pa30BaTEIbHBIX
opranuzanui, ocBanBarmux npodeccuu u cneunanbHoctu CI10. — M.,2017
bawmaxos M. M. MatemaTtuka: anrebpa u Hayajla MATEMaTUYECKOTO aHAIN3a,
reometpusa: COOpHUK 3a/1a4 NPOPUIbHON HAaNIpaBIEHHOCTU: y4eO. mocodue s
CTYJICHTOB MTPOJECCHOHABHBIX 00pa30BaTEIbHBIX OPTAHU3AINH, OCBAUBAIOIIINX
npodeccun u cnennansuoctu CI1O. — M.,2017

bawmarxos M.1. MatemaTuka: anredpa u Hauajga MaTEMaTHUYE€CKOTO aHAJM3a,
reoMeTpus: 3aJa4HuK: y4el. TocoOue IJisi CTYIEHTOB MPO(ECCHOHATBHBIX
00pa3oBaTeNbHbIX OpPraHu3alii, OCBAMBAIOLIUX MPO(ECCUU U CIIENUATLHOCTH
CIIO. - M.,2017

bawmaxos M. M. Matematuka: anredpa 1 Hayajla MaTeMaTUYECKOro aHaIu3a,
reoOMETpUsi: DNEKTPOHHBIN yuel.- METOJ. KOMILIEKC JJIsSl CTYJICHTOB
npoeccHoHaTbHBIX 00pa30BaTEIbHBIX OPTAaHU3AIMH, OCBAUBAIOIINX TTIPODECCHH U
cneruanbHocTy CIIO. — M.,2017
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I'yces B.A., I'pucopwves C.I'., Heoneuna C.B. MatemaTtuka: anreOpa u Hadasa
MaTEMaTUYECKOI0 aHalin3a, TEOMETPUSL: YUEOHHUK JJIsl CTY/IEHTOB
npoecCHOHABHBIX 00pa30BaTENBHBIX OPTAHU3AIMH, OCBAMBAIOIINX TTpodeccun u
cneruagpHocTH CIIO. — M.,2017
Konseun FO.M., Tkauesa M. B, @edeposa H. E. u op. Matemaruka: anredpa u
HayaJla MaTeMaTUYeCKOro aHanm3a. Anredpa U Havyajla MaTeMaTHYECKOTo aHaIn3a
(6azoBbIl U yrayosnenHblitypoBuau). 10 knace / moxa pen. A. b. XKuxuenko. — M.,
2021.
Konseun FO.M., Txauesa M. B., @edeposa H. E. u op. Matemartuka: anredpa u
HayaJla MaTeMaTHYeCKOro aHajim3a. Anredpa U Hayajla MaTeMaTUYeCKOro aHaju3a
(6a3oBbIii 1 yrayoOneHublitypoBHu). 11 knacc / mox pen. A. b. XKikuenko. — M.,
2021.
Kouemxosa U.A., Tumowrko K.U., Cenezenv C.JI. MaTemaTuka. [IpaktukyMm: yueo.
nmocooue. — Munck: PUITO, 2018.

JIns npenonaBarenei
Konctutynuusa Poccuiickoit @enepanunu;
06 obpazoBanuu B Poccuiickoit deneparuu: peaep. 3akon ot 29.12. 2012 Ne 273 -
@3 (B pen. PenepanbHbix 3akoHOB 0T 07.05.2013 Ne 99-@3, ot 07.06.2013 Ne
120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-D3, ot 25.11.2013 Ne
317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-
@3, o1 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-D3, ¢ u3M., BHECCHHBIMU
®enepanbHbiM 3akOHOM 0T 04.06.2014 Neo 145-®3, B pen. ot 03.07.2016, ¢ uzm.
ot 19.12.2016.)
[Ipuka3z MunuctepcrBa o6pazoBanusi u Hayku P® ot 17.05.2012 Ne 413 «O06
YTBEPKJICHUU(PENEepaTbHOr0 TOCYIapCTBEHHOIO0 00pa30BaTEIbHOIO CTaHAapTa
cpeaHero (IoHoro) odiero o0pa3oBaHus.
[Ipuka3z MunuctepcrBa oopazoBanusi u Hayku P® ot 31 nekadbps 2015 r. N 1578
"O BHECEHHH U3MEHEHUI B eiepaibHBIi rOCYIapCTBEHHBIN 00pa30BaTeIbHbIM
CTaHJapT CpeAHEro o0uiero o0pa3oBaHusl, yTBEPKICHHBIA TPUKA30M
MunucrepcTBa o0pazoBanus u Hayku Poccuiickoit denepanuu ot 17 mag 2012 .
N413"
[Ipuka3z MunuctepcrBa oopazoBanus u Hayku P® ot 29.12.2014 Ne 1645 «O
BHeceHUU n3MeHenuil B [Ipukaz MunucrepcTBa oOpa3oBaHus U HAYKU
Poccutickoit ®eneparmn ot 17.05.2012Ne 413 «O6 yTBEepx)ACHUH (eaepaTbHOTO
rocyJapCTBEHHOr0 00pa30oBaTENbHOIO CTAHIapTa CPETHETO
(moJstHOT0) 00IIIETO 00Pa30BAHUSY.
[IpumepHast ocHOBHasi 0Opa3oBaTeIbHas IPOrpaMma CpeHEro 00ILEro
oOpasoBanusi, 0o00peHHasi pemeHrueM (eaepabHOT0 YI4eOHO-METOIMIECKOTO
o0beIMHEHUS 110 0011IeMy 00pa3zoBanuto (TpoTokoJ1 oT 28 uroHsa 2016 1. Ne 2/16-
3).
[Tucemo [enaprameHTa rocyJapcTBEHHOM MOJUTUKU B c(pepe MOATOTOBKU
pabounx kaaposu JI1O MunucrepcrBa obpazoBanus u Hayku PD ot 17.03.2015
Ne 06-259 «PexoMeHmanuu moopraHu3aiy MOJIyIEHUs CPETHET0 O0IIEro
o0Opa3zoBaHus B Mpejiesax OCBOCHUSI 00pa30BaTENbHBIXIIPOTPAMM CPEIHETO
npodeccruonanbHOTO 00pa3oBanms Ha 0a3e OCHOBHOTO 00IIero 00pa3oBaHMs C
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y4eToM TpeboBaHuii penepaibHbIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJapTOB U MOJy4aeMOUNPOGECCUU WK CIIEIUATIBHOCTH CPETHETO
npoeccHoHaTBEHOTO 00pa30BaAHMUS.

®enepanbabiii 3akoH ot 31.07.2020 No 304-®3 «O BHeCEHHMHM W3MEHEHUN B
®enepanbHblil 3aKk0H «O0 oOpazoBanuu B Poccuiickoilt @eaepannmn» 1mo Bompocam
BOCIMTaHHs o0yJaromuxcs» (gamee-D3-304);

pacnopsiokenue [IpaBurensctBa Poccuiickoit @enepaunu ot 12.11.2020 Ne
2945-p 00 yrBepxaennu [Lmana meponpustuit mo peanusamuu B 2021-2025 romax
Crpareruu pazputusa Bocniutanus B Poccuiickoin deaepanuu Ha nepuoa ao 2025
rona;
bawmaxos M. . MatemaTuka: KH. JIJIsl IperoaBaTess: MeTo . mocodue. — M.,
2013
bammaxos M.U., L{prranos 111.1.MeTtoandeckoe mocoOue It IOATOTOBKH K
EI'D.-M., 2014

NHTepHeT-pecypcesl

www. fcior. edu. ru (Mudopmarmonasie, TpeHUPOBOYHBIC U KOHTPOJILHBIC
MaTepHabl).
www. school-collection. edu. ru (Enunas xomutekuuu mudpoBbIx
00pa3oBaTebHBIX PECYPCOB).
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4. KOHTPOJIb U OLIEHKA PE3VYJIBTATOB OCBOEHUA

YYEBHOI'O ITPEIMETA

Pe3yabTaThl 00y4yeHus
(Ha ypoBHe y4eOHBbIX AeHCTBHI)

DopMbI U METObI
KOHTPOJISA ¥ OLIEHKH
pe3yJibTATOB 00y4eHHs

JlelicTBUTENbHBIE YUCTIA

Brimonnenue apupmMeTnueckux AeCTBUI HAJl YUCTaAMH,
COYETasiyCTHBIC U MUCbMEHHbIE TprueMbl. Haxoxienne
NPUOIMKEHHBIX 3HAYSHUH BETUYMH U TIOTPEITHOCTEN
BBIYHCIICHHH (a0COIIOTHON U OTHOCUTENIHHOMN); CPAaBHEHHE
YHCIOBBIXBBIpakeHUi. Haxoxaenre omubox B
1peoOpa30BaHMIIX U BHIYUCICHHSIX

YerHbIl onpoc,
CaMOCTOsTeNIbHAs padoTa,
naboparopuas pabora Nel

CrenenHast GyHKIHS

O3HaKOMJIEHHUE C TOHATHEM KOpHS N-U CTENEHHU, CBOWCTBAMU
paguKaIOB ¥ IPABUJIAMU CPABHEHUS KOpHEN. DOpMyIMpOBaHUE
OIIpEJIEIICHUS KOPHS U CBOMCTB KOpHEH. Berunciienue u
CpaBHEHHE KOPHEH, BBINIOJIHEHHUE NTPUKHUIKN 3HAYEHUS
kopHsi.[IpeoOpa3zoBaHue YUCIOBBIX U OYKBEHHBIX BBIPAKCHUH,
coJiepKallluX paauKaibl. BeinonHenue pacyeToB o Gpopmyiam,
COJIEpIKaIllUM PaAJMUKAJIbI, OCYIECTBISAS HEOOXOJMMBbIe
MOJICTAaHOBKU U npeoOpa3oBanus.OnpeseneHne paBHOCUIBHOCTH
BBIPAKECHUM C pagukaiaMy. Pelienre nppanuoHalIbHbIX
ypaBHEHU.O3HAKOMIJIEHUE C MOHSITUEM CTETICHU C
JIEVCTBUTEIIbHBIM MOKa3aTeneM. HaxoxieHne 3HaYeHH CTENEHH,
UCIIOJIB3YS IIPU HEOOXOIUMOCTH

MHCTPYMEHTAJIbHBIE CPEICTBA.3aMCHIBAHUE KOPHS N-I cTENEHU
B BUJIE CTETICHHU C APOOHBIM [TOKa3aTeaeM U Ha000pOT.
@opMyIMpPOBaHHUE CBOWCTB CTEIICHEN. BhIUnCIIEHHE CTENIEHEH ¢
palMOHAIbHBIM [T0KA3aTEIEM, BBIIOJHEHNUE IPUKUIKHU 3HAUEHUS
CTENEHU, CPABHEHUE CTEIICHEN.

YerHbI onpoc,
camocTosTeNIbHas paboTa,
KOHTpoJibHast paborta Nel
9K3aMEH

[TokazarenbHas QyHKIHA

[TpeoOpa3oBaHue YNCIIOBBIX U OYKBEHHBIX BbIpa)KEHU,
colepKalux CTENEHU, IPUMEHS CBOMCTBA. Pemenue
IIOKa3aTeIbHbIX YpaBHEHUNA.O3HaKOMIIEHHE ¢ TPUMEHEHUEM
KOpPHEH U CTENIEHEH IIPYU BBIYUCIICHUU CPEIHUX, 1EJICHUN
OTpe3Ka B «30JI0TOM CEYEHUMN». PelleHnenpuKiIagHpIX 3a1a4 Ha
CJIOXHbIE IPOLIEHTHI. Briuncienre 3naueHnit pyHkuuit no
3HAaYEHUI0 aprymenTa.OnpeneneHme MoJIoKeHNsI TOUKH Ha
rpaduke 1o ee KoopArHATaM HHA00OPOT.

Hcnonb3oBanue cBONCTB QYyHKIMH 1)1 CpPaBHEHUSI 3HAUYCHUN
crenieneit. [locrpoenue rpaukoB orapuhMUIeCKUX
¢yHkuuniiPemenue noka3zaTelbHbIX YpaBHEHHH U HEPABEHCTB IO
M3BECTHBIM AJITOPUTMAM

YerHbIl onpoc,
caMoCTosATeNIbHas paboTa,
KOHTpoJibHast padbora Nel
9K3aMEH

Jlorapudmudaeckas GyHKIus

Brinonnenue npeobpazoBaHuii BEIpaKEHHA, TIPUMEHEHUE
(hopMyI1,CBA3aHHBIX CO CBOMCTBAMU CTEIIEHEN U JTorapru(pMOB.
Omnpeznenenne 001aCTH JOMYCTUMBIX 3HAUYCHUN
Jorapu(pMUUECKOroBbIpaXkeHus. Pemenue norapupmuueckux
ypaBHeHMi. Mcrionb30BaHne CBOMCTB (DyHKIMI 711 CPAaBHEHHS
3Ha4yeHui orapudmos.Iloctpoenue rpadukon
norapupmuueckux QyHKIMA. Pemenue sorapupmMuaeckux
YPaBHEHHH U HEPABEHCTB 110 U3BECTHBIM AJITOpPUTMaM

YcTHbIi onpoc,
camocTosATeNIbHas padoTa,
KOHTpOJIbHAast paboTa No2
nabopaTtopHast pabora Ne2
9K3aMeH
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IIpsiMBbIE U TUIOCKOCTHU B IIPOCTPAHCTBE

DOopMyIMPOBKA U IPUBEJICHUE TOKA3ATEIbCTB IPU3HAKOB
B3aUMHOI OPACIIOJIOKEHUS IIPSIMBIX U INIOCKOCTEH.
PacriosnaBaHue Ha yepTexax U MOJEIAX PA3INYHBIX CIIy4aeB
B3aUMHOTI'0 PACIIOJIOXKEHUS IIPSIMBIX U IUIOCKOCTEH,
apryMEHTHPOBaHUE CBOUX CyXAeHUI.DopMyIMpoBaHue
ONPEAEICHUN, IPU3HAKOB U CBOMCTB MapauIe/IbHbIX U
NEPIEHIUKYIISPHBIX IUIOCKOCTEH, ABYTPAHHBIX U JINHEHHBIX
yIJIOB.BBINIONIHEHUE IOCTPOCHUS YITIOB MEXKY IIPSIMBIMU,
IPSIMON U TUIOCKOCTBIO, MEXKAY IUNIOCKOCTSIMH I10 ONMCAHUIO U
pacrio3HaBaHue uxHa Mojersx.IIpuMeHenne Npu3HaKkoB U
CBOMCTB PacIOJIOKEHUS MPSIMBIX U IJIOCKOCTEH NPU PEICHUH
3agau.l1300pakeHre Ha pUCYHKaX U KOHCTPYMPOBAaHUE Ha
MOJEJIAX NEPICHANKYIISIPOB U HAKIOHHBIX K INIOCKOCTH,
IIPSIMBIX, MTAPAJUIECIBbHBIXIIOCKOCTEH, YITIOB MEKIY IPAMOU U
IUIOCKOCTBIO M 000CHOBaHUENOCTpoeHus. Pemenne 3aqay Ha
BBIUNCJIEHHE F€OMETPUUECKHUX BeIMUnH. ONrchIBaHUE
PacCTOSHUA OT TOYKH [0 IJIOCKOCTH, OT MPSMOH 10 TUNIOCKOCTH,
MEXKIY IUIOCKOCTSIMH, MEKIY CKPEIIUBAOIIMMUCS
HOPSAMBIMHU,MEXY IPOU3BOJILHBIMU (PUTypaMH B IPOCTPAHCTBE.
DopMyIMPOBAHUE U JOKA3bIBAHUE OCHOBHBIX TEOPEM O
paccTosIHUAX(TEOpEM CYILECTBOBAHUS, CBOMCTBA).
N300pakeHne Ha yepTexax U MOJEIISAX PaCCTOSHUS U
000CHOBaHMECBOMX CyXkJeHUH. OnpeneneHne U BbIUUCIICHUE
paccrostHuii B mpocTpancTie. [IpuMenenue hopmyn u Teopem
IUTAHUMETPHUH IS pelieHus 3a1a4.O3HaKOMIIEHHE C TIOHATHEM
IIapaJuIeIbHOTO IPOEKTUPOBAHMS U €TOCBOMCTBAMU.
DopMyIMpPOBaHUE TEOPEMBI O IIOUIAH OPTOrOHAJIBHOM
IIPOEKIIMN MHOTOYTOJIbHUKA.

[TpumeHeHue Teopun At 0O0CHOBAHUS MOCTPOSHUH U
BBIUMCJICHUN. APTYMEHTHPOBAHUE CBOUX CYXKJIEHUN O B3aUMHOM
PacIoJIOKEHUUIIPOCTPAHCTBEHHBIX QUTYP.

YeTHbI onpoc,
CaMOCTOsITeNIbHAS padoTa,
nabopatopHas pabora Ne3,
KOHTpOJIbHAs paboTta Ne3
9K3aMEeH

Komb6unaropuka

N3ydenue npaBuiia KOMOMHATOPUKHU U IPUMEHEHHE MTPU
pelIeHMMKOMOMHATOPHBIX 3ajau.PerieHre KoMOMHATOPHBIX
3aJ1a4 METO/I0M Iiepedopa U 10 MpaBUITYyMHOXKEHHUS.
O3HakoOMJIEHHE € TIOHATHSAMH KOMOUHATOPUKHU: Pa3MEILCHUSIMH,
COUETaHUSIMU, IEPECTAHOBKAMHU U (OpMYJIaMU JJIs UX
BeIuncieHUs.OObsICHEHUE U IPUMEHEHHEe pOopMyIT IS
BBIYMCIICHHS] pa3MELIEHUI,IEPECTAHOBOK U COYETAaHUH TIPH
pewennu 3agad.O3naKomieHue ¢ OuHomoM HproToHa 1
TpeyroyibHUKOM [lackans.Pemienne npakTuueckux 3aaad ¢
MCI0JIb30BaHUEM NOHATUH U MPAaBUI KOMOWHATOPHUKH.

YceTHBI onpoc,
camocTosiTelbHas paboTa
9K3aMEH

DneMEeHTBI TEOPUH BEPOSITHOCTU M CTATUCTUKHU

N3y4eHne KIIacCU4eCKOro ONPEIENICHNs BEPOATHOCTH, CBOMCTB
BEPOSITHOCTH, TEOPEMBI O CYMME BEPOATHOCTEH.

PaccMoTpenue npuMepoB BBIYHUCIEHUS BEPOSITHOCTEN.
Pemennesanay Ha BBIYMCIIEHUE BEPOSTHOCTEN COOBITHH.
O3HaKOMJICHHE C NTPEICTAaBICHUEM YUCIIOBBIX TaHHBIX U UX
XapakTepucTUKaMHu. PellieHre mpakTu4ecKux 3aaad Ha
00pabOTKY YMCIIOBBIX JaHHbIX,BBIYMCICHUE UX XaPAKTEPUCTHUK.

YerHbIl onpoc,
CaMOCTOsITeNIbHAS paboTa,
naboparopras pabota Ned
9K3aMEH

MHororpanHuKu
OnucaHue U XapaKTepUCTHKA Pa3IMYHbIX BUJIOB

YcTHbI onpoc,
camocTosiTelbHas padoTa,
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MHOI'OT'PaHHUKOB,IIEPEYUCIICHUE UX DIIEMEHTOB U CBOUCTB.
N306pakeHre MHOTOIPaHHUKOB U BBIIIOJIHEHNE IOCTPOEHHUS Ha
n300pakeHUSIX U MOJIEIISIX MHOTOTPaHHUKOB.

Beruucnenue JIMHEHHBIX 3JIEMEHTOB U YTJIOB B
MPOCTPaHCTBEHHBIXKOH(UTYPALIUAX, APTYMEHTUPOBAHUE CBOUX
CyXIeHH. XapaKTEepUCTHKA U U300paKeHNE CeUCHUS,
paseepmku MHO202PAHHUKOG, BBIYUCIICHUE IUIOIANEH
noBepxHocten.[locTpoeHne nmpoctemmx ceueHuit Kkyoa,
npu3Mbl, nupamuibl. [Ipumenenne ¢pakToB u CBeICHUH U3
mIaHuMeTpuu. O3HaKOMJICHUE C BUIAMU CUMMETPHUH B
NpOCTpaHCTBE, POPMYIUPOBAHUE ONPEAETCHUN 1 CBOMCTB.
XapakTepucTuKa CUMMETPUH TEJIBPALIEHUS U
MHOIOrpaHHUKOB.II[puMeHeHHnEe CBOWCTB CUMMETPUH NIPU
peuieHuu 3ana4d.Vcrnonb3oBanre NpUOOPETEHHBIX 3HAHUM TSt
UCCIIE0BAHUS U MOJICIIUPOBAHMS HECIIOKHBIX 3a/1a4.
N3006pakeHne OCHOBHBIX MHOTOI'PAHHUKOB U BBITTOJIHEHUE
PUCYHKOBIIO YCJIOBUSIM 33124

KOHTpoOJIbHasA pabota Ned
9K3aMeH

OCHOBBI TPUTOHOMETPUU

W3y4eHne paiuaHHOrO METOAA U3MEPEHUS YIVIOB BpAIllEHUS U
UX CBSI3U C rpasycHoi Mepoil. MI300paskeHue yrioB BpalleHus
HAOKPYKHOCTH, COOTHECEHUE BEJIMUMHBI yTJa C €ro
pacnonoxxenueM. GopMyIHPOBAHKUE OIPEICICHUN
TPUTOHOMETPUUYECKUX (DYHKUIMNAISA YIJIOB TOBOPOTA U OCTPHIX
YIJIOB MPSIMOYTOJILHOTO TPEYTOJIbHUKA U OOBSICHEHUE UX
B3aMMOCBA3U [ IpuMeHeHne OCHOBHBIX TPUTOHOMETPUYECKUX
TOKJIECTB JIJIs1 BBIYMCIICHUS 3HAYEHUN TPUTOHOMETPUUECKUX
byHKIM Mo oHOM U3 HUX. M3yueHne OCHOBHBIX POpMyT
TPUTOHOMETPHHU: (POPMYJIIBI CIIOKEHHUS,

yABOEHHMSI, IPeoOpa30BaHUs CyMMbl TPUTOHOMETPHUUECKUX
(GYHKIUIB NPOU3BEIEHUE U IPOU3BEACHHS B CyMMY U
IIPUMEHEHHE IIPYU BBIYUCIICHUH 3HAYE€HUSI TPUTOHOMETPUYECKOTO
BBIPAKECHMS U YIIPOILECHHUSI €TO.

O3HaKOMJIEHHE CO CBOMCTBAMM CUMMETPHUH TOUYEK HA
€AMHUYHOMOKPY>KHOCTH U MPUMEHEHUE UX JJI BbIBoJIa (hopMyT
npuBeieHus. Pemenue mo gpopMynam v TpUTOHOMETPUIECKOMY
KpyTy IIPOCTEUIINX TPUTOHOMETPUUECKUX YPAaBHEHUM.
[TpumeHeHne O0IIMX METOIOB peIlIeHHs ypaBHEHUN
(mpuBeneHNE KIMHEWHHOMY, KBaIpaTHOMY, METO/] Pa3JIOKEHUS Ha
MHOKUTENH, 3aMEHbI [IEPEMEHHON) TIPU PELLIEHUN
TPUTOHOMETPUYECKNX YPABHEHMI. Y MEHUE OTMEUYATh HA KPyTe
peuieHus IPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.
O3HaKOMJIEHHE C TIOHATHEM OOPATHBIX TPUTOHOMETPUUYECKUX
¢bynkuunii.Misyuenue onpeneneHnii apkCuHyca, apKKOCHHYCa,
apKTaHIreHcauucna, GopMyIMpOBaHUE UX, N300pakeHHe Ha
€AMHUYHON OKPYXHOCTH, IPUMEHEHHE NIPU PELIEHUN
ypaBHeHHH. O3HaKOMJIEHHE C IOHATHEM HENPEPBIBHON
nepuonieckoit pyHKImu, (opMyIMPOBAHNE CBOWCTB CHHYCA U
KOCHHYCa, NOCTpoeHHEe uXrpapukoB.O3HaAKOMIIEHUE C IOHATHEM
rapMOHUYECKHUX KOJeOaHH U TPUMEpPaMH TapMOHUYECKHUX
KoJIeOaHUH 711 OMMCAHUS IPOLIECCOB B (PU3UKEU APYTHX
obnacTsax 3HaHNUA.O3HAKOMIIEHHUE C TOHATHEM pPa3pbIBHOMN
NEepUOINYECKON (PyHKIUH,

(GbopMyJIMpPOBaHHME CBOMCTB TAHIE€HCA M KOTAHT'€HCA, TOCTPOECHUE

YerHbIl onpoc,
CaMOCTOsTeNIbHAs padoTa,
KOHTpoJIbHas paboTa Neb
nabopaTopHas padora Ne5
9K3aMEH
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uxrpadukoB.lIppumenenue cBONCTB QyHKIMHA AJI CpaBHEHUS
3HAYCHUH TPUTOHOMETPUICCKUX QYHKIIUHA, PEIICHHS
TPUrOHOMETpHUYECKUX ypaBHeHUH. [locTpoenue rpaduxos
00paTHBIX TPUTOHOMETPUUECKUX QYHKIUI U ONpeIeIeHHE 10
rpadukaM uX cBOMCTB.BbInosgHeHHe npeodpa3oBanusi rpaduKkoB

BekTopbl 1 KOOpAUHATEI B IPOCTPAHCTBE

O3HakoOMJIEHHE C MOHITUEM BeKkTOpa. M3yueHne nekapToBoi
CHCTEMBI KOOPJMHAT B IIPOCTPAHCTBE, IOCTPOEHHUE I10 33 JaHHBIM
KOOPJIMHATAM TOYEK U IJIOCKOCTEM, HAX0XKICHHE KOOPAUHAT
ToueKk. Haxoxenue ypaBHEHUH OKPY>KHOCTH, chepsl,
MJIOCKOCTH. BhIUMCIeHrne pacCTOAHUN MEXIYy TOUKaMU.
N3yueHne CBOMCTB BEKTOPHBIX BEJIMUUH, IIPABUI PA3JIOKECHUS
BEKTOPOB B TPEXMEPHOM ITPOCTPAHCTBE, MPABUJT HAXOXKIACHUS
KOOPAMHAT BEKTOPA B POCTPAHCTBE, IPaBUJI AEHCTBUH C
BEKTOpPAMH, 3a/IaHHBIMH KOOPANHATAMM.

IIpuMeHeHne Teopuy pU PEIICHUH 3a]a4 Ha JEHUCTBHUS C
BeKTOpaMHu./3yueHne CKalnsipHOro MPOU3BEICHHS BEKTOPOB,
BEKTOPHOI'O YpaBHEHUS IIPSAMOM U INIOCKOCTH. IIpumenenune
TEOPUH MPU PEIICHUH 3324 Ha JIEUCTBUSI C BEKTOPAMH,
KOOPJHMHATHBIA METOJ, IPUMEHEHUEBEKTOPOB ISl BBIYACIICHUS
BEJINYMH YTJIOB U paccTOssHUN. O3HAKOMIIEHHE C
JI0Ka3aTeJIbCTBAMU TEOPEM CTEPEOMETPHUH O B3AUMHOM
PACIIOJIOKEHUH NPSIMBIX U IJIOCKOCTEH C UCTIOIb30BAHUEM
BEKTOPOB

YerHbI onpoc,
caMOCTOsITeNIbHAs padoTa,
nabopaTtopHas pabora Neb6
KOHTpoOJIbHast paboTa Ne6
9K3aMEH

ITocnenoBarensHOCTH

O3HaKOMJIEHHE C MTOHATHEM YUCIIOBOM 11OCIIEJ0BATEIBHOCTH,
crocobami ee 3aJaHusl, BBIYMCIEHUSIMU €€ YJICHOB.
O3HaKOMJIEHHUE C NTOHATHEM IIpE/ieNia TI0CIE10BATENBHOCTH.
O3HaKOMJIEHHE C BHIYUCIIEHUEM CYMMbI OECKOHEUHOTO
YHCIIOBOTOpsi/Jia Ha MPUMepPe BBIYUCICHHUS CYMMBI OECKOHEUHO
yObIBarolel TeoMeTpudecKkoil mporpeccuu. Pemenue 3aqa4d Ha
npuMeHeHHne (GopMyJIbl CYMMBI OECKOHEUHO yOBIBaOIIEH
reOMETPHUYECKON IPOrPECCHH

YTl onpoc,
camMocCTosITeNIbHas paboTa

[IpousBognas

O3HaKOMJIEHHUE C MTOHATHEM ITPOU3BOIHOM.

N3yuenne u GopMyIMpOBaHUE €€ MEXaHUUECKOTO U
re€OMETPUUECKOT0 CMBICIIA, N3YYEHHUE aIrOpUTMa BBIYMCICHUS
IIPOM3BOJIHON Ha NMPUMEPE BBIUMCIIEHUS] MTHOBEHHON CKOPOCTH U
yraoBoro kodg¢uirenrakacareabHoil. CocTaBleHHE ypaBHEHHS
KacaTeJIbHOW B 00111eM BHIE. Y CBOCHHE MPABUIT
nuddepeHIpoBaHUs, TAOIUIBI TPOU3BOIHBIXIEMEHTAPHBIX
byHKIMA, TpuMeHeHue 1 auddepeHnpoBaHusa G yHKIIHH,
COCTaBJICHUS ypPaBHEHUS KacaTelbHOM. M3ydueHue teopeM o
CBSI3M CBOMCTB (D)YHKIIMHU U ITPOU3BOIHOM, (POPMYITHPOBKA HX.
[IpoBenenune ¢ MOMONIBI0 MPOU3BOTHON UCCIIETIOBAHUS
byHK1IMY, 3a1aHHON (OpMYJIOH. Y CTaHOBIIEHHUE CBSI3U CBOICTB
GYHKIMH U TPOU3BOJHOM 1Mo ux rpadukam. [Ipumenenue
IIPOU3BOJHOMN JUIsl pEIICHUS 3a/1a4 Ha HaX0XKIEHUE
HauOO0JIbIIIEr0, HAUMEHBIIIETO 3HAUEHUS U Ha HAaX0X/ICHHE
DKCTPEMYMa.

YcTHBIM omnpoc,
camocTosTeNbHas padoTa,
nabopartopnas padora Ne7,8
KOHTpoOJIbHast paboTa Ne7
9K3aMEH

WHurerpan
O3HakoOMJICHUE C TIOHSITHEM MHTETpaja v mepBooOpasHOM.
W3ydenne mpaBuiia BEIYKUCICHHS IEPBOOOPA3HOM U TEOPEMBI

YcTHbI onpoc,
camocTosiTelbHas padoTa,
naboparopHas paboTa

20




Herorona - JleiiOnuna.Pemenue 3a1a4 Ha cBsI3b IEpBOOOpa3HOU
U €€ IPOU3BOHOM, BEIYMCIICHHE TIEPBOOOPA3HOM JIJIsl JaHHOM
¢byukun. Pemenne 3a1a4 Ha MpUMEHEHUE UHTErpaa Jis
BbIUMCIICHMS PU3NUYECKUX BEJIUYMH U IUIOMAaei

Ne9konrposnbnas padbora Ne8
9K3aMeH

Tena BpameHus

O3HakoMJIEHHE C BUIaMU TeJ BpalleHusi, GOpMyIUpOBaHHUE UX
onpeaeaeHui u cBOMCTB. @OpMyIMpPOBaHNUE TEOPEM O CEUCHUH
I1apa MjI0CKOCThIO U TIIOCKOCTH, KacaTeJIbHOH K chepe.
XapakTepucTuka u n300pakeHue Tell BpallleHus, UX Pa3BepTKH,
cedyeHus. Perienue 3a1a4u Ha MOCTPOEHUE CEUEHUM, BEIUMCIIEHNUE
JUTMH, PACCTOSHUM, YTJI0B, TUiomaaei. [Iposeaenue
JIOKa3aTeJIbHBIX PACCYKIACHUNIIPU peleHuu 3anad. lIpumenenue
CBOIMCTB CHMMETPHH TP PEIICHNUHN 3a7a4 Ha Teja BPALLCHHUS,
KoMOuHarmio Ten.M3o00pakeHue OCHOBHBIX KPYTJIBIX TEI U
BBIIIOJIHEHHE PUCYHKA MMOYCJIOBHIO 3aJ1a4l

YcTHbIi onpoc,
camMocCTosATeNIbHAs paboTa,
KOHTpOJIbHAsE paboTta Ne9
9K3aMeH

OO0BEMEI TEI

O3HaKOMIIEHHE C IIOHATHUSIMH IUIOIIAAN M 00bEMA, aKCHOMaMU

U cBoiicTBamu.Perienne 3a1a4 Ha BEIYUCIECHUE IUIOMAEH
TUTOCKHUX (UTYP C TPUMEHEHHEM COOTBETCTBYIOIMUX (hopMyIT 1
¢dakToB u3 iaHuMeTpun.M3ydeHne TeopeM o0 BIYHCICHUN
00BEMOB MPOCTPAHCTBEHHBIX TEJI,PEIICHHE 33]1a4 Ha
npuMeHeHue GopmMyI BerauciaeHus 00beMoB. M3yuenue hopmyn
JUTSI BBIMCIICHUS TUTOMIA/IeH TIOBEPXHOCTEH MHOTOTPaHHUKOB U
Ten BparieHus. O3HaKOMIIGHHE C METOJ0OM BBIYUCIICHUS IO
MOBEpXHOCTH cepbl.Penienne 3a1a4 Ha BEIYUCIICHHE TUTOMIAIeH
MMOBEPXHOCTH MTPOCTPAHCTBEHHBIX TEIL.

VYcTHbIi omnpoc,
camocTosiTelbHas padoTa,
KOHTpoJbHas pabota Nel0
9K3aMEeH
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