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Pabouass mporpamma  obmieoOpa3oBaTenbHOTO  ydueOHOro mpeamera  «MaTemMaTHKa
npeHa3HaYeHa JUIsi OCBOCHHUSI OCHOBHOM npodeccroHansHOl oOpa3oBarenbHoil mporpamMmel CITO
Ha 0a3e OCHOBHOT'O 00IIET0 00pa30BaHuUs C TIOTYYEHUEM CPETHETO 00IIero oopa3oBaHms

PaGouas  mporpamma  pa3zpaboTaHa  Ha ~ OCHOBE  INPUMEPHOM  MPOTpamMMmbl
oOmieoOpa3oBarenbHO  y4yeOHOM  muciuruiiHel  «MartemaTuka» g IpoeCcCHOHAIbHBIX
oOpasoBarenbHbIX opraHuzanuii (aBTop — M.M.bammakoB), pekoMmeHnnoBanHoi dDeneparibHBIM
roCcy/IapCTBEHHBIM aBTOHOMHBIM yupexaeHueM «DenepanbHblii HHCTUTYT pa3BUTHS 00pa30BaHUS»
(PTAY «D®UPO», npotokos Ne 3 ot 21 urons 2015 r.).

OPT'AHU3ALNA - PASPABOTUYUK: I'ocynapcTBeHHOE TpodeccHoHATBHOE 00pa30BaTeIbHOE
yupexaenne «ChIKTBIBKAPCKUN aBTOMEXaHHUUSCKHI TEXHUKYM.

COCTABUTEJIb — baranosa Jlapuca IlaBnoBHa, npenogasarens ['TIOY «CAT».
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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma obmieoOpa3zoBaTeabHOrO yueObHOro mpeamera «MaTemaTHKa» NpeaHa3HadeHa
JUISL U3y4EHUs] MAaTEMAaTHKH B IPO(ECCHOHATIBHBIX 00pa30BaTeIbHBIX OPTaHU3ALMSIX, PEATH3YIOIINX
00pa3oBaTeNbHYIO0 MPOrpaMMy CPEIHEro 0o0Lero oOpa3oBaHMS B IpeleaX OCBOCHUS OCHOBHOM
npodeccuoHanbHOl  oOpazoBatenbHOM Tporpammbl CITO (OIIOIT CIIO) na 6a3e OCHOBHOTO
o0rm1ero oOpa3oBaHus MPH MOATOTOBKE KBATM(UIIMPOBAHHBIX pab0UMX, CIY>KAIIUX U CIICIIHATUCTOB
CpE/IHero 3BEHa.

Pabouas nporpamma paszpaborana Ha ocHoBe TpeboBanuit ®PI'OC cpennero oobmero
00pa3oBaHus, MPENBIBIAEMBIX K CTPYKTYpE, COACP)KAHHWIO M DPEe3yJbTaTaM OCBOCHUS y4eOHOro
npeaMera ««MaremaThkay, B COOTBETCTBHHM ¢ PekoMeHAanusMd MO OpraHH3aluH IOJTy4CHUS
cpenHero oOmiero oOpa3oBaHUS B TpeNesiaX OCBOCHHUS O0pa3oBaTENBHBIX MPOTPaMM CPETHETO
npodeccHOHaTBLHOr0 00pa3oBaHus Ha 6a3e OCHOBHOTO O0IEro 00pa3oBaHMs C y4€TOM TpeOOBaHUI
(enepalbHBIX TOCYIapCTBEHHBIX O0pa30BaTENbHBIX CTAHIAPTOB M IMOJIy4aeMoil mpodeccun wim
CHEeNMATBHOCTH  cpegHero  npodeccruoHanbHOro  obpa3oBanus  (mucbMo  JlemaprameHTa
TOCY/IapCTBEHHOM MOJIMTHUKU B chepe moaroroBku padounx kaapos u JI10O MunobpHayku Poccun
ot 17.03.2015 Ne(06-259).

Conepkanue mporpaMmbl  y4eOHOro Tpenmera ««MaTeMaTHKa»» HalpaBlIeHO Ha
JIOCTMKEHUE CIEAYIONIUX LeJIei:

- obecrieueHre  c(HOPMHUPOBAHHOCTH  TPEACTABICHUI O  COLMAIbHBIX, KYJIbTYPHBIX U
UCTOPHUECKHUX daxTopax CTQHOBJICHUS MaTeMaTuKy;
- obecrieuenne CcGHOPMHUPOBAHHOCTH JIOTHYECKOTO, AITOPUTMHYECKOTO W MaTeMaTHYECKOTO
MBIIIICHUS;

- obOecrieueHue c(HOPMHUPOBAHHOCTH YMCHHUH TPUMEHSTH IOJYYCHHBIC 3HAHUS TPU PEIICHUU

pa3JInYHbIX 3ajau;
- obecnieyeHne chOpPMHUPOBAHHOCTHU TMPEACTABICHUN O MaTEeMAaTHKE KaK YacTH OOIIEUeTIOBEYECKOM
KYJIBTYPBHI, YHUBEPCATHHOM SI3BIKE HaYKH, MIO3BOJISIFOIIEM OIHCHIBATH

U M3y4aTh PealbHbIC IPOICCCHI U SBICHUS.

PaGowas  mporpamMmma  MOXET  HCIOJB30BaThCS  JIPYTUMH  TPOGECCHOHATBLHBIMU
00pa30BaTeIbHBIMUA OPTaHU3AIMIMH, PEATU3YIOINIMMUA 00pa30BaTEIbHYI0 MPOrPaMMy CPEIHETO
obmiero oOpazoBanus B mpeaenax OIIOIT CIIO wa 6a3e OCHOBHOrO 00I1Iero oo6pazoBaHUS;
pOrpaMMbl TIOJTOTOBKH KBATH(DUIIMPOBAHHBIX PabOUYUX, CIOYXal[UX; MPOrpPaMMbl ITOJATOTOBKH
cnernuanuctos cpeanero 3seHa ([IIIKPC, TITICC3).



1. MACIHOPT PABOYEN ITPOT'PAMMBI

1.1 O6mas xapakTepucTuka yyedHoro npeamera «MaremaTuka

B conepxxanue ydeOHOro mnpeaMeTa BKIIOYEHBI MPAKTUYECKUE 3aHATHUS, HMEIOIIUe
npodeCCHOHATBHYIO 3HAYUMOCTh JJISl CTY/IGHTOB, OCBanBatoUInX BeIOpanHbie npodeccuu CI1O umm
crnenuanpHoctu CIIO.

[IpakTUKOOpUEHTUPOBAHHBIE 33JaHUS, IPOEKTHAs AESITEIbHOCTb CTY/IEHTOB, BBIIIOJIHEHUE
TBOPUYECKHUX 3aJaHUid M  TOJArOTOBKAa pedeparoB  SBISIIOTCS  HEOThEMJIEMOW  YacThIO
00pa30BaTeNbHOTO MpoIiecca.

N3ydyenne oOmeoOpa3oBaTenpbHoil yueOHOro mpeamera «MaremaTuka» 3aBepllaeTcs
MOJBE/ICHUEM HUTOTOB B (hopMe SK3aMeHa B paMKax MPOMEKYTOYHOW aTTEeCTallud CTYACHTOB B
nporecce ocBoeHus OIIOIT CITO ¢ nmonyyenneM cpeaHero oomiero oopa3oBaHusl.

1.2 MecTto yuyeOHOro npeaMera B y4eOHOM ILJIaHe
VYueOnplii mpeamer «MaTtemaTukay — SABISETCA  00s3aTeIbHONM M W3y4aeTcs B
obmeobpazoBarenbHoM nukie yueonoro miana OIIOIT CIIO (ITIIKPC, TITICC3).
1.3 Pe3yabTaThl 0CBOCHMS Y4eOHOIr0 MpeaMera
OcBoenne conepkanusi yueOHOro mnpeamera «MareMaTHKay OOECIIEYMBAET IOCTHIKEHHE
CTYJEHTaMH CIEAYIOUINX Pe3yJIbTATOB:

*  JIUYHOCMHDBIX.

JI1:  chopMuUpOBAaHHOCTH TPEACTABICHUH O MaTeMaTHKE KakK YHHBEPCAJIbHOM  SI3BIKE
HayKH, CPEJICTBE MOJICIMPOBAHUS SIBJICHUM U ITPOLIECCOB, UAESAX U METOJIaX MAaTEMAaTHKU;

JI2: noHumaHMe ~ 3HAUMMOCTHM  MaTeMaTHKU  JUII ~ HAy4YHO-TEXHUYECKOro  Iporpecca,
c(OPMHPOBAHHOCTh  OTHOIIEHUS K MaTreMaTHMKe Kak K 4YacTh OOlIeyesoBeuecKon
KyJIbTYypbl —4Y€pe3 3HAKOMCTBO C HCTOPMEM  pa3BUTUSA  MaTEMaTUKH, OBOJIOLUEH
MaTEMaTHUYECKUX UJIEH;

JI3: pasBuTHE JOrMYECKOrO MBIIIEHUS, IPOCTPAHCTBEHHOIO BOOOpPAXKEHUS, AITOPUTMHUYECKON

KYJIBTYPHI, KPUTHYHOCTH MBIILIEHUS Ha YpOBHE, HE0OX0IMMOM TUISL
Oynymeil mpodecCHOHANbHOW  NEATeNbHOCTH, JUIsl  TPOJOJDKEHHMs  00pa3oBaHHS U
camMo00pa30BaHus;

J4: OBJIAICHUC MATCMATUYCCKUMHU 3HAHUSAMU W YMCHUSIMHU, HGO6XOI[I/IMI>IMI/I B HOBCGI[HCBHOﬁ
KU3HH, TUTSt OCBOEHMSI CMEXKHBIX €CTECTBEHHO-HAaYUYHbIX MIPEMETOB u

MpeAMETOB  TPO(PECCHOHATILHOTO IMKJA, JUIsi ToJdydeHus: oOpa3oBaHHs B  00JacTsX,
He TpeOyrouux yriyOJeHHON MaTeMaTHn4ecKoi MOArOTOBKHY;

JIS: rotoBHOCTH U CHOCOOHOCTH K 00pa3oBaHUIO, B TOM YHUCIE CamMo00pa30BaHUIO,
Ha TPOTSHKEHUH BCEH JKM3HM, CO3HATEIBHOE OTHOIIEHHE K HETPEPhIBHOMY 00pAa30BaHUIO Kak
YCJIOBHIO YCTICIHON PO eCCHOHATIEHON U OOIIIECTBEHHOM JESTEHHOCTH;

JI6: TrOoTOBHOCTH M CHOCOOHOCTH K CaMOCTOSITENIbHOM TBOPYECKOW UM OTBETCTBEHHOMU

EeSITENILHOCTH,
JI7: TOTOBHOCTH K KOJUIEKTUBHOUN paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMU B 00pa30BaTEIbHOM,
00I1IECTBEHHO MOJIE3HOH, y4eOHO-UCCIIeTI0BATEIhCKOM, MIPOEKTHOM u

JPYrux BUAaX J€ATEIbHOCTH;

JI8: orHomeHwe kK mpodeccHOHaTbHON eATeTPHOCTH KaK BO3MOXXHOCTH YYacTHS B PEIICHUH
JIUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIIEHAIIMOHATILHBIX MPOOIIeM;

*  MemanpeoMemHblIx:

MT1: yMeHHe CaMOCTOSITENBHO OMNPENEsATh UENH JIEATeIbHOCTH M COCTaBISATH IIJIAHBI
NEATeTLHOCTH; CAMOCTOSITEIbHO  OCYIIECTBIISATh, KOHTPOJUPOBATh H  KOPPEKTUPOBATh
JIeSITENLHOCTD; HCII0JIb30BAaTh BCE BO3MOKHEIE pecypchl IS JIOCTHKCHMS
ITOCTABJICHHBIX ueneﬁ 158 peanmaupm IIJTAaHOB  ACSATCIIBHOCTH, BI)I6I/IpaTB ycnemHHe
CTpaTeFI/II/I B pa3JII/I‘-IHBIX CHTyaLII/IHX;

MT2: ymeHue TPOIYKTUBHO OOIIATHCS W B3aUMOJACHCTBOBATH B TIPOIIECCE COBMECTHOM
NeSITeIbHOCTH, YYUTHIBATh TO3ULUHN JIPYTMX YYaCTHUKOB JEATENBHOCTH, 3(PdeKTuBHO
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paspeniaTh KOH()IUKTHI;

MT3: BiageHue HaBBIKAMU II03HABATENBHOW, Y4eOHO-MCCIEAOBATEIBCKOM U  MPOCKTHON
NEeSTENIbHOCTH, HAaBBIKAMU  pa3pellieHusi MpoOsieM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOATEIIBHOMY IIOMCKY METOJOB pEIICHUS IPAKTHUYECKUX 3a1a4, [PUMEHEHUIO
pa3IMYHBIX METO/I0B [T03HAHMS;

MT4: TOTOBHOCTH M CIIOCOOHOCTh K CaMOCTOSTEIbHOW HH(DOPMAIMOHHO-TIO3HABATEIHHON
JEATEIbHOCTH, BKIIOYas  YMEHHE  OpPUEHTHUPOBATbCA B  PA3JIMYHBIX  MCTOYHMKAX
UHPOpPMALIUY, KPUTHYECKH OLIEHUBATh U MHTEPIPETHPOBATH MHPOPMALHUIO, TOITYYaEMYIO0 U3
pa3IMYHBIX UCTOYHUKOB;

MTS: BiageHue S3bIKOBBIMH CPEACTBAMHU: YMEHHE SICHO, JIOTMYHO W TOYHO M3Jararb
CBOIO TOYKY 3PEHUS, UCIIOJIBb30BaTh aJICKBATHBIE 3BIKOBBIE CPE/ICTBA;

MT6: Bnamenue HaBbIKAaMH I103HABAaTENbHOM pediekcuu Kak OCO3HAaHHUS COBEPILAEMBIX
JEHCTBUM M  MBICIMTEIBHBIX IIPOLECCOB, HX pPE3yJbTaTOB W OCHOBAaHUM, TI'PAHMUIL
CBOEr0 3HAaHMA M HE3HAHMs, HOBBIX I[I03HABATENIbHBIX 3aJad M CPEACTB Ui HX
JOCTH)KECHMS;

MT7: ueneycTpeMJeHHOCT, B TMOHCKaX W MPHUHATHH PEHICHUN, COOOpa3UTENbHOCTh U
UHTYULUS, PA3BUTOCTb IPOCTPAHCTBEHHBIX IPEICTaBICHUM; CIIOCOOHOCTH BOCHPUHHUMATH
KpacoTy U FTapMOHHUIO MUDA;

*  npeoMemHuIX:

II1: cdopMUPOBAHHOCTH TPEACTABICHUH O MaTeMaTUKEe KaK YacTU MHUPOBOU KYJIbTYpPbI
U MecTe MaTreMaTHKH B COBPEMEHHOW IMBIJIM3AIMK, CHOco0aX OMHCAaHUS SBICHUH
peanbHOr0 MUpPA HA MATEMATHYECKOM SI3bIKE;

I2: chopMHPOBAHHOCTH NPEACTABICHUH O MAaTEMaTHUYECKUX TMOHATUSAX KaK BaXKHEUIIMX
MaTE€MaTUYeCKUX  MOJEIX, MO3BOJISIOIIMX ~ ONWUCHIBATH W U3y4yaThb  pa3HbIC
IIPOLIECCHl W SIBJICHHs; IIOHUMAHHE BO3MOXHOCTH  AKCHOMATHYECKOIO0  ITOCTPOECHUS
MaTEeMaTUYECKUX TEOPHUIL;

I13: BnageHue MeToAaMM JOKa3aTEIbCTB W aJTOPUTMOB pEIIEHUS, YMEHUE HX HPUMEHSTb,
IIPOBOJUTH JOKA3aTEIIbHBIE PACCYKICHUSA B XOJI€ PEIICHU 3a/1a4;

I14: BnageHue cTaHAApPTHBIMM NPUEMaMU pEHICHHUS palUMOHAIBHBIX M  HppalMOHAIbHbIX,
[IOKA3aTeNIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKMX YPAaBHEHMH M  HEPaBEHCTB, HX
CHUCTEM; HCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrpPaMM, B TOM YHCIIE JUIS NTOMCKA ITYyTH
pELIEHNUs U WIITIOCTPALUN PELLEHUS YPaBHEHUI U HEPABEHCTB;

II5: chopMupoBaHHOCTH  MpeACTaBICHUM 00 OCHOBHBIX TOHATUSAX  MaTEeMaTHUYeCKOTo

aHaiM3a W UX CBOMCTBaxX, BJIAJICHHE YMEHHEM XapaKTepU30BaTh IOBeJCHHE (QYHKIH,

WCIIOJIb30BAHNWE  IIOJYYEHHBIX  3HAaHWW Ul ONMCAaHUS W aHajuu3a  pPeajbHBIX

3aBHCUMOCTEI;

BJIAJICHUE OCHOBHBIMU IIOHATHSAMH O INIOCKUX W TPOCTPAHCTBEHHBIX T'€OMETPUYECKUX

¢urypax, HMX OCHOBHBIX CBOWCTBaX; C(OPMHPOBAHHOCTH YMEHMsI  paclo3HaBaThb

reoMerpuueckue (GUryppl Ha UepTekax, MOJENSAX U B pPEAJbHOM MHUpPE; TNpPUMEHEHHE

U3y4EHHBIX  CBOMCTB  reomerpuueckux  ¢uryp u bopmyn s peuieHus

T€OMETPHUUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJIEpKAHUEM;

c(OPMHPOBAHHOCTh TPEJICTABICHUI O Tpoleccax M SBICHUSX, UMEIONIMX BEPOSTHOCTHBIN

Xapaxrep, CTaTUCTHYECKUX 3aKOHOMEPHOCTSIX B peanbHOM MHpe,

OCHOBHBIX IIOHATHUSX OJIEMEHTAPHOM TEOPUU  BEPOSITHOCTEHM; YMEHUHM HAXOOUThb W

OLICHUBAaTh  BEPOSTHOCTM  HACTYIJIEHUS  COOBITHMM B  MPOCTEHIIMX  MPaKTHYECKUX

CUTYaIUSIX U OCHOBHBIE XaPAKTEPUCTUKH CIIyYalHbIX BETUYHH;

II8: BnageHuWe HaBbIKAMH  HCIIOJIB30BAHMUS T'OTOBBIX  KOMIBIOTEPHBIX IIPOrpamMM  IIpH
peLICHUH 3a/1a4.
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2. CTPYKTYPA U COAEP) KAHUE YYEBHOI'O ITPEJIMETA
OVYIIL.04. Y «MaTeMaTuKa»

2.1. O0beM y4eOHOro npeaMera M BUJAbl y4eOHOH padoThl

Bunx yuebnol paboThl O06bem JacoB
MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 232
Oobs13aTesibHAsI ayUTOPHAsI ydeOHAasi HATPy3Ka (Bcero) 232
B TOM YHUCIJIE:
- MPAaKTUYECKUE 3aHSITHS; 115
- ¢ depeHIIMPOBAHHBIN 3a4eT 1
IIpome:kyTouHnasi arrectauusi B gopme dIK3aMeHa




2.2. TemaTudeckuii JIaH u cogep:xkanue yueonoro npeamera OVIL. 04.Y MATEMATHUKA.

HaumenoBanue Conep:kanue y4eOHOT0 MaTepHuaJia, JJadopaTopHble pad0ThI M MPAKTHYECKUE 3aAHATHS, O0bem | YpoBeHb
pa3aesioB U TeM CaMOCTOSITeIbHasI padoTa 00y4aloumxcst 4acoB | OCBOEHUS
1 2 3 4
Tema 1. BBenenne 2
Jekuus: 2 1
Marematnka B HayKe, TEXHHKE, DJKOHOMHUKE, HWH(GOPMAIMOHHBIX TEXHOJOTHSX H MPAKTHYCCKON
nestenbHoCTH. Llenu u 3amaum n3ydeHus MmateMaTuku pu ocBoeHnn npodeccuii CI1IO u cnenuanibHOCTEH
CIIO.
Tema 2. Pa3BuTHe NOHATHS 0 YHCJIE 14
Jexuyuu: 7
Llenbie u parmoHanbHbie yncia. [efictBurensubie uncina. [IpubnuxeHHbIe BEIYUCICHUS. 2
KommiekcHbie uncna.
Ilpakmuueckue 3anamus: 7
Lenble u paroHanabHble uncna. [eiictButensuelie yncna. [IpubnmkeHHbie BHIYUCICHUS.
Kowmmnekcusie uucna. Ilposepounas paboma.
Tema 3. Kopuu, crenenu u Jiorapudpmsl 36
Jexkuuu: 15 2
3.1. Kopuu u crenenu. KopHu HaTypanbHON CTENEHU U3 YUCIa U UX CBOMCTBA. CTENeHH ¢
palMoHAIBHBIMHM TIOKA3aTeNsiMHU, MX cBoWcTBa. CTENEeHM C JEUCTBUTENBHBIMH ToOKazarensimMu. CBOHCTBa
CTEIEHU C ACHCTBUTEIbHBIM ITOKA3aTEIIEM.
3.2. Jlorapudm. Jlorapudm uncsaa. OcHoBHOE JIoTapuPMUIECKOE TOKIECTBO. JlecaTuunbie
U HaTtypanbHbIe Jorapudmel. [IpaBumna neiictBuii ¢ norapudmamu. [lepexon k HoBoMy
OCHOBAHMIO.
3.3. [IpeoOpa3oBanue ajaredpanyeckux Boipaskenuid. [IpeobpazoBanue panroHaIbHBIX, HPPAIIMOHAIBHBIX
CTETNEHHBIX, MOKA3aTEIBHBIX U JIOTAPUPMUIECKUX BHIPAKEHUH.
Ilpakmuueckue 3anamusn: 21 2

Apudpmernueckue JeHCTBUS HaJ YHUCIIaMH, HaXOXKJEHUE NPUONMKEHHBIX 3HAYEHUH BEIWMYMH U
HOTPEIIHOCTEN BBIYMCICHUN (a0COTIOTHOM U OTHOCUTEINIBHOM), CPABHEHNE YUCIIOBBIX BBIPAXKEHUH.
Beruncnenvie u cpaBHeHNE KOpHEW. BhINOIHEHNE pacyeToB ¢ pauKalaMH.

Pemienne wuppanuoHaNbHBIX — ypaBHeHUM. HaxokaeHue 3HAYEHHMM CTENEHEW ¢  PAalMOHAIBHBIMU
nokazarensiMu. CpaBHeHue crerneHell. [IpeoOpazoBaHusi BbIpaKe€HUH, COJEpXKallMX CcTeneHu. PemieHue
[IOKa3aTeJIbHBIX ypaBHEHM. Pelllenne npukiiaqueIxX 3aaad.

Haxoxxnenue 3HadueHuit jorapudmMa 1Mo TPOU3BOJBHOMY OCHOBaHMIO. [lepexon OT OJHOTO OCHOBAaHHS K
npyromy. Beruncnenue u cpaBHenue jgorapugmos. JlorapudMupoBanue v NOTEHIMPOBAHUE BBHIPAKECHUH.
[TpuOnkeHHbIe BBIYMCIEHUS M pEIIeHHs NPHUKIAIHBIX 3a7ad. PemnieHue sorapuMuyecKux ypaBHEHMHIA.




| Ilposepounas paboma.

Tema 4. IIpsiMble U IVIOCKOCTH B IPOCTPAHCTBE 24
Jexkuuu: 14
B3auMHoOe pacnonoxkeHue ABYyX NpsMbIX B mOpocTpaHcTBe. [lapamienbHOCTh OpsIMOMl M IUIOCKOCTH.
[TapayuenbHOCTB IUIOCKOCTEH. [lepneHaAuKYIApHOCTE IPSAMOM U IUIOCKOCTH. llepnenaukyisp U HaKJIOHHas.

VYron Mexay npsaMoi U MIOCKOCThIO. [[ByrpaHHbIi yroi. Yroa Mexay miaockoctamu. [lepnenaukyaspHOCTb
JIBYX IIJIOCKOCTEH.

['eomeTpuueckue npeoOpa3oBaHUsl MPOCTPAHCTBA: MapaUICNbHBIM MEPEHOC, CUMMETPUSI OTHOCUTEIIBHO
IJIOCKOCTH.

[TapannensHoe mpoektupoBanue. [lomans oproroHanbHON npoekuuu. M3o0pakeHne MpoCTpaHCTBEHHBIX
buryp.

Ilpakmuueckue 3anamus: 10
B3aumHoe pacrnonokeHue JBYX HpsIMbIX B mpocTpaHcTBe. IlapamienbHOCTb HPSIMOM M IUIOCKOCTH.
[TapamnenbHOCTh TUIOCKOCTEN. [lepnenaAnKyYISIpHOCTD NPSAMOM U IIOCKOCTH. llepnenaukynsp U HaKJIOHHAs.
VYrois Mexy NpsAMOM U IUIOCKOCTBIO. JIByTpaHHBIN yroi. YToa MeXAy IUIOCKOCTAMU. [lepnenauKysipHOCTh
JBYX IIJIOCKOCTEH.

['eomeTpuueckue npeoOpa3oBaHUsl MPOCTPAHCTBA: MApaJUIEIbHBIM MEPEHOC, CUMMETPUSI OTHOCUTEIILHO
MJIOCKOCTH.

[TapannensHoe nmpoektupoBanue. [lnomans oproroHanbHOM npoekuuu. M3o0pakeHne MpoCTpaHCTBEHHBIX
buryp. Ilposepounas paboma.

Tema 5. KomOunaTopuka 12
Jexyuu: 6
OCHOBHBIE MOHATHS KOMOMHATOPHKH. 3a/a4M Ha MOJACYET Yucia pa3MELIeHUH, NepecTaHOBOK, COUETaHHM.
Pemenne 3amau Ha mnepebop BapuanTtoB. Popmyna OunomMa HerooTona. CBoiicTBa OMHOMHUHAJBHBIX
k03 PuuuentoB. Tpeyronpuuk [Tackais.

IHpakmuueckue 3anamus: 6
OCHOBHBIE TIOHATHS KOMOWHATOPUKHU. 3a/1aud Ha TOJCUET Yucia pa3MEIIeHUM, TepeCTaHOBOK, COUYETAaHUH.
Pemenne 3amau Ha mnepebop BapuantoB. dopmyna OuHoma HeioroHa. CBolicTBa OMHOMMHAIBHBIX

ko3 dunuenton. Tpeyronbuuk [lackans. [Iposepounas paboma (JlnddepeniipoBannblii 3a4er)

HUTOI'O 3A 1 CEMECTP 88

Tema 6. KoopanHaThl 1 BEeKTOPbI 16
Jekuuu: 8

[IpsimoyronbHast (JlekapToBa) cucTeMa KOOpAMHAT B mpocTpaHcTBe. DopMmyinia pacCTOSHUS MEXAY IABYMS
TOYKaMHU. YpaBHEHHs cdepbl, MIOCKOCTH U mpsMoil. Bektopsl. Monyns BekTopa. PaBeHCTBO BEKTOPOB.
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CrokeHre BEKTOPOB. Y MHOKEHHME BEKTOpa Ha 4uciio. Pa3znokeHne BEKTopa 1Mo HampaBJICHUSIM. YTOJI MEXKIY
nByMmsi Bektopamu. [Ipoekuus BekTopa Ha ocb. Koopaunarsl BekTopa. CKaliipHOE MPOU3BEACHUE BEKTOPOB.
Vcnonp30BaHre KOOPAMHAT U BEKTOPOB MPHU PEIICHUU MAaTEeMaTUYECKUX U MPUKIIATHBIX 3aa4.

Ilpakmuueckue 3anamusn:

[Ipu3HaKy B3aMMHOTO PACIOIOKEHHS NPSIMBIX. YTOJI MEXKY NpsIMbIMHU. B3anMHOe pacnosioxkeHue NpsiMbIX U
m1ockocTel. [lepreHIuKysp U HaKJIIOHHAs K IJIOCKOCTH. YTOJI MEXAY IPSIMOM M IIIOCKOCTBIO. Teopemsl 0
B3aMMHOM PacIoJIOKEHUU MPSMOM U IUIOoCcKocTU. Teopema o Tpex nepneHaukyispax. [IpusHaku u cBoiicTBa
NapaJUICIbHbIX U NEPHEHAMKYJSAPHBIX IUIOCKOCTEH. PaccTosHME OT TOYKM O IUIOCKOCTH, OT NPSAMOM J10
IUIOCKOCTH, PAacCTOSTHUE MEXAY IUIOCKOCTSMM, MEXKIY CKPEHIMBAIOIIUMUCS IPSAMBIMH, MEXIY
IPOM3BOJILHBIMU (UTypaMH B IpocTpaHcTBe. [lapaniensHoe MpoeKTUpOBaHKUE U €ro cBoiicTBa. Teopema o
IUIOIIA M OPTOrOHAJILHOM MPOEKUHUU MHOrOYrojibHUKa. B3anMHOE pacnosiokeHue MpPOCTPAHCTBEHHBIX
¢uryp. Paznuunbie BHIBI MHOTOrpaHHHMKOB. Mx m3o0pakeHus. CedeHus, pa3BEepTKH MHOTOTPAHHUKOB.
[Inomanes noBepxHocTu. Buasl cummerpuii B mpoctpancTBe. CUMMETpUs TE BPaAlleHUs! 1 MHOTOTPAHHUKOB.
Brruucnenue minomaneir 1 oo0bemoB. Bektopsl. JleiicTBusi ¢ BekTopamu. JlekapToBa cucteMa KOOpAMHAT B
MIPOCTPAHCTBE. YPaBHEHUE OKPYKHOCTH, c(epbl, IIOCKOCTU. PaccrosHue mexay Toukamu. JleWcTBus c
BEKTOpPAMHM, 3aJaHHbIMU KoopauHatamu. CKallsipHOE NpPOU3BEJIECHUE BEKTOpPOB. BekTopHOE ypaBHEHUE
NPSAMOM M TUIOCKOCTH. [Iposepounas paboma.

Tema 7. OcHOBBI

TPUTOHOMETPUH

22

Jlekuuu:
7.1. OcHoBHbIe NOHATHSA. Pannannas Mepa yrina. CuHyC, KOCUHYC, TAHT€HC U KOTaHreHC uncia. OCHOBHbIE

TpUroHoMerpudeckue Ttoxnaecrsa. dopmyinsl npuseneHus. Popmynsl cnoxeHus. Dopmyisl yIBOCHHS.
@®opmynel  monoBuHHOrO yria. IlpeoOpa3oBaHust NPOCTEHIIMX TPUTOHOMETPUYECKUX  BBIPAKCHHM.
[IpeoOpazoBanre CyMMbl TPUTOHOMETPHUUECKUX (PYHKIMHA B MPOU3BENCHHE W TMPOU3BEICHHUS B CYMMY.
BeipaxeHue TpUroHoMeTpruecKuX (DYHKIMIA Yepe3 TaHT'€HC MOJIOBUHHOTO apryMeHTa.

7.2. O0patHble TpuUroHoMerpuyeckue  (GyHKIMH.  ApPKCHUHYC, apKKOCHHYC,  apKTaHI€HC.
TpuroHomerpudeckue YypaBHEHHMs M HepaBeHCTBA. lIpocredimme TPUIOHOMETPUYECKUE YPaBHEHHS.
IIpocreiimye TpPUroHOMETPUYECKHUE HEPABEHCTBA.

Ilpakmuueckue 3anamusn:

PaguanHplii  MeTon M3MepeHUs YIVIOB BpalleHUss M CBA3b C rpaaycHOM Mepod. OcCHOBHbIE
TPUTOHOMETPUUYECKHE  TOXIECTBAa, (OPMYNBbl  CIOXKEHHS, YIABOGHHS, MpeoOpa3oBaHUE  CYMMBI
TPUTOHOMETPHUECKUX (YHKIMI B MpPOU3BENCHHUE, MPeoOpa3oBaHUE MPOU3BEACHUS TPUTOHOMETPHUECKHUX
GyHKLUH B CyMMY.

OOpaTHble  TpUTOHOMETpUYECKHME (DYHKUIMU: apKCHHYC, apKKOCHUHYC, apKTaHreHc. llpocreiimue
TPUTOHOMETPHUUYECKHE YPAaBHEHMS U HepaBeHCTBA. [Iposepounas paboma.

16

Tema 8. ®ynkuum u rpaguku

18
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Jekuuu:
8.1. ®ynkuun. O0nacTh onpeneseHuss 1 MHOXKECTBO 3HAYCHHIA; TpaduK (yHKIUHU, IIOCTPOCHUE TpauKoB

GbyHKIMI, 3a1aHHBIX PA3IMYHBIMU CIIOCOOAMHU.

8.2. CgoiicTBa (pyHKHMH. MOHOTOHHOCTh, YETHOCTb, HEYETHOCTb, OTPAHUYEHHOCTb, MEPUOJUYHOCTD.
[IpoMexyTku Bo3pacTaHusi W yObIBaHHUS, HauOousiblliee ¥ HAaUMEHbIEEe 3HAYEHUS, TOYKU SKCTpeMyMa.
I'padmyeckas uHTepnperanus. [lpuMepsl (QYHKIHOHATBHBIX 3aBUCHMOCTEH B peallbHBIX MpoIeccax u
saBIeHUIX. Apudmerndeckue omnepanuu Han QyHkiusmu. CroxHas ¢yHkuus (kommnosuius). [lonstue o
HEMPEPHIBHOCTH (DYHKITHH.

8.3. Ooparubie (pynkmuu. OOnacTh ompeaesneHuss W o0nacTh 3Ha4YeHHWH oOpaTHOW (yHkmuu. I'padux
00paTHOi (HyHKIHH.

Ilpakmuueckue 3anamus:

®yukouu. OO0nacTe ONpeneneHUs W MHOXKECTBO 3HAa4YeHHA, Tpaduk (YHKIMH, MOCTPOCHUE TpauKoB
GbyHKIMH, 3aIaHHBIX PA3IUYHBIMU CIIOCOOAMHU.

CaoiictBa ¢yHkuMu. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTh, OrPAHUYCHHOCTb, TMEPUOJUYHOCTD.
[IpoMexyTku Bo3pacTaHusi W YyObIBaHUS, HauOoJsiblliee W HAaUMEHbIEEe 3HAYEHUS, TOYKU SKCTPeMyMa.
I'paduueckass unTepnperanus. Ilpumepbl (QYHKIIMOHAIBHBIX 3aBUCHMOCTEH B pEAIbHBIX IMpoIeccax u
apreHussx. Apudmerndeckue omnepanuu Haa QyHkuusmu. CrnoxHas ¢yHkius (kommnosunws). [loHstue o
HENPEPBIBHOCTU ()yHKITHH.

Oopatnble pynkuun. O0nacTe onpeaeneHuss U o0aacTb 3HaUYeHUI oOpaTHOU GyHkMH. ['paduk oOpaTHOI
¢yukuun. /lposepounas paboma.

Tema 9. MHOrOrpaHHUKH U KPYIJIbIE TeJIa

22

Jekyuu:
Bepmmnbl, pebpa, rpaHu MHOTrorpaHHuka. Pa3zBeprka. MHororpaHHsie yriibl. Bbelykiible MHOTOIpaHHUKH.

Teopema Oitnepa. Ilpusma. Ilpsimas u HaknoHHas npusma. IlpaBuwibHas npusma. [lapamnenenunexn. KyoO.
[Mupamuna. IlpaBunpHas mnupamuga. YcedeHHas nupamuga. Terpasap. Cummerpun B Kybe, B
napanjenenunene, B npusme u nupamupe. CedeHus KyOa, mpusMbel M nupamuisl. llpeacraBienue o
IIPaBUJIbHBIX MHOTOTPaHHMKAX (TeTpajape, Kyoe, OKTaspe, 10AeKadIpe U UKOCAdIpe).

Tena m moepxHocTH BpamieHusa. LuauHap u koHyc. YceueHHbI koHyc. OCHOBaHHWe, BbICOTa, OOKOBas
MOBEPXHOCTh, OOpa3yromas, pa3Beprka. OceBble ceueHUs] M CEeUeHMs, MapajenbHble ocHoBaHuto. [llap u
cdepa, ux ceuenus. KacarenbHas miockocTs k cepe. M3mepenus B reomeTpun.

O6bem u ero uzmepenue. @opmyinsl 00beMa Ky0a, IPSIMOYTOJIBHOTO MapajuleNienue1a, MpU3Mbl, IUIHHAPA.
®opmyiiel 00beMa TUpaMUIbl U KOHyca. DOpMYITbI TUIOMAAN MOBEPXHOCTEN HMIIMHAPA U KOHYyca. DOpMYIIbI
obbema mapa u wiomanu cdepol. [lomobue Ten. OTHOmIEHHS TUIOMAACH TMOBEPXHOCTEH U OOHEMOB
OJOOHBIX Tl

14

Ilpakmuueckue 3anamus:
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Bepmunsl, pebpa, rpanun MHOrorpaHHuka. Pa3zBepTka. MHororpanHbie yribl. BBITyKIbIe MHOTOTpaHHUKH.
Teopema Diinepa. Ilpusma. [lpsmas u HaknonHas npusma. [IpaBunpHas npusma. [lapamnenenunen. Kyo6.
[MTupamuna. IlpaBunpHas nupamMuga. YcedeHHas nupamuga. Terpasap. Cummerpunm B KyOe, B
napauenenunene, B npusme u nupamunge. CeueHus KyOa, mpusMbl W nupamunsl. IlpeacraBienue o
IPaBUJIBHBIX MHOTOTPaHHUKAX (TeTpalape, Kyoe, OKTaspe, T0AeKadIpe U UKOCAdIPE).

Tena u moBepxHocTH Bpamienus. LunuHap u koHyc. YceueHHbI KoHyc. OCHOBaHHWE, BBICOTa, OOKOBas
MOBEPXHOCTh, O0Opa3yromas, pa3BepTtka. OceBble cCeUeHUs] M CEUeHUs, mapajenbHble ocHoBaHuto. [llap u
cdepa, ux ceuenus. KacarenbHas miockocts K cepe. M3mepenus B reomeTpumn.

O0bem u ero m3mepenue. MurterpanpHas Qopmyna oobema. @opMynbl o0bema Kyba, MPSIMOYTOIBHOTO
napajienenunena, OpusMbl, uimHaApa. Popmynsl odbemMa mUpaMuabl U KoHyca. DopMynbl IUIOMAAN
MOBEPXHOCTEH HMIMHIpa U KoHyca. Popmynsl oobeMa mapa u miomanu chepsl. [Tonobue ten. OTHOmIEHUS
TUIOIAAeH MOBEPXHOCTEH 1 00BeMOB NOAOOHKIX Tell. [Iposepounas paboma.

Tema 10. Hauajia MaTeMaTH4eCKOIr0 aHAJIHN3A

24

Jlekuyuu:
10.1. IocaexoBaTeabHocTH. CIIocOOBI 3a1aHMs M CBOMCTBA YMCIOBBIX MOCIeqOBaTeIbHOCTENR. [loHATHE O

npejene nocienoBareabHocTi. CyliecTBOBaHUE NIPEEia MOHOTOHHON OTPaHUYEHHOM 110CIIEJ0BATEIbHOCTH.
CymmupoBaHue nocieoBaTesnbHoOCTe. beckoHeuHo yObIBaromiasi reoMeTpruyeckasi Iporpeccus U ee CyMMa.
10.2. IlpomsBoanas. IlonsTue o mnpous3BoAHON (GYHKLIMH, €€ TeOMETpUYeCKUl M (U3NYECKUH CMBICIH.
VYpaBHeHue KacaTenbHOU K rpaduky ¢yHkumu. IIponsBogHbBIE CyMMBI, pa3HOCTH, TPOU3BEICHUS, YaCTHBIC.
[Tpon3BoIHBIE OCHOBHBIX 3JIEMEHTapHbIX QyHKUMH. [IpiMeHeHre mpon3BOIHON K MCCIeI0OBaHUIO (DYHKIIMN
u nocrtpoeHuto rpadukoB. [IpousBonnbie oOpaTHOM GyHKIMKM U KoMmmo3uuuu (yHkuuu. [Ipumepst
WCIIOJIb30BaHUsl MPOU3BOAHOM JUISl HAaXOXACHMS HAWIyYLIEro pEIIeHHs B NPUKIAAHBIX 3anadax. Bropas
IIPOU3BOJIHAS, €€ TeOMEeTpUUeCKUil U (pu3nueckuil cMbici. HaxoxaeHne ckopocTH i mpolecca, 3aaHHOTO
bopmyoit u rpaduKoM.

10.3. IlepBooOpa3Has u uHTerpaJ. I[IpuMeHeHne ONMpeaeIeHHOr0 WHTErpajia IJisi HAXOXKIEHHUS TUIOMATN
KpuBOJHHENHHOU Tpaneruu. @opmyna Hetotona—IJleli6Huna. [Ipumepsl npuMeHeHus: HHTerpaia B GU3MUKe U
T€OMETPHH.

14

Ilpakmuueckue 3anamus:

UucnoBas mocieaoBaTeIbHOCTh, CIOCOOB! €€ 3a/laHusl, BHIYMCICHHUS WIEHOB NocieaoBarenbHocTH. [lpenen
MOCJIEeI0BATEIbHOCTU. beckoHeuHo yObIBaroIas reoMeTpuyeckast

nporpeccusi. [Ipom3BonHasg: MEXaHWYECKMM W TEOMETPUYECKHMH CMBICH IPOM3BOJHOW. YpaBHEHUE
KacatenbHOM B oOmem Buzge. [lpaBunma u  Qopmynsl auddepenunpoBanus, Tabnauua NPOU3BOAHBIX
aneMeHTapHbIX QyHKuuid. MccnaenoBanue QyHKIMU ¢ TOMOIIBI0 TPOU3BOAHON. Haxoxaenne HaubombIero,
HaMMEHBIIET0 3HAYEHUS U SKCTPEMAIIbHBIX 3HAUE€HUH (QyHKIIMH.

Wnterpan u nepoobpasHas. Teopema Hprotona—Jleitonuna. IlpumeHenne mHTerpajga K BbIYHCICHHIO

10
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‘ buznyecKkux BeNWYMH U Tuiomaneit. Ilposepounas paboma.

Tema 11. UHTErpas u ero npuMeHeHue 14
Jexkuuu: 6
[lepBooOpaznass u wuHTerpan. IlpuMeHeHHe ONpENeNeHHOro WHTerpaja sl HaxXOXACHUS IUIONIAAN
KpuBoJMHEeHHON Tpaneruu. @opmyna Hetorona—JleliOnuna. [IpuMepsl npuMeHEHUsT HHTErpajia B GU3HKE U
TEOMETPUH.
Ilpakmuueckue 3anamusn: 8
Wuterpan u mepBooOpasnasi. Teopema Hpiorona—IJlelionnna. IIpuMeHenne uHTerpaja K BBIYHUCICHUIO
(Gu3MYecKuX BeJIUYUH U IIIowanen. [lpogepounas paboma.

Tema 12. DiieMeHTHI TeOPUU BEPOATHOCTH M MATEMAaTHYeCKOM CTATHCTHKH 8
Jexkuuu: 5
CoObITHEe, BEpOSTHOCTH COOBITHSA, CIOKEHHWE M YMHOXEHHE BeposTHocTel. [loHsATHE O HE3aBHCHMOCTH
coObiTuil. JluckpeTHas ciydailHas BeJIMYMHA, 3aKOH €€ pacupeneneHus. UucioBble XapaKTEPUCTHKU
JUCKpETHON ciy4aiiHoM BenuuuHbl. [loHATHE O 3akoHe OOJBIIMX 4YHCEd. DJIEMEHThl MaTeMaTH4ecKOil
cratucTuku. llpencraBneHne naHHBIX (TaONMLBI, AMArpaMMbl, IpaduKH), TE€HEpajbHas COBOKYIHOCTD,
BbIOOpKa, cpefHee apudmerndyeckoe, menuana. [IoHsaTHE 0 3a/1auax MaTeMaTHYeCKONW cTaTUCTUKU. Pemenue
IPAKTUYECKUX 3aJay C IPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.
Ilpakmuueckue 3anamus: 3
Hcropus pa3BuUTHS KOMOMHATOPUKH, TEOPUU BEPOSTHOCTEH M CTATUCTUKU U MX POJIb B Pa3IMuUHBIX cepax
YeJIOBEYEeCKOW JKM3HenesATeNbHOCTH. IlpaBuna komOuHatopuku. PemieHne KOMOMHATOPHBIX —3ajad.
Pa3memenus, couetanus u nepecranoBkd. bunom Herotona u tpeyronsauk [lackans. [Ipuknanssie 3agaun.
Kitaccnueckoe omnpeneneHne BEpOSTHOCTH, CBOMCTBAa BEpPOSITHOCTEM, TeOpeMa O CyMME BEPOSTHOCTEH.
Breruncnenune BepostTHocTed. Ilpuknansslie 3amaun. IlpencraBiieHne 4YMcnoBBIX JaHHBIX. [IpukinangHble
3agauu. /lposepounas paboma.

Tema 13. YpaBHeHHs 1 HEPABEHCTBA. 20
Jekuuu: 10

13.1. YpaBHeHust M cucTeMbl YpaBHeHMil. PamyoHanbHbIE, HppalMOHANBHBIC, IOKAa3aTeIbHbBIE MU
TPUTOHOMETPUUYECKHUE YPABHEHUS U CUCTEMBI. PABHOCHIIBHOCTD ypaBHEHUN, HEPABEHCTB, cucTteM. OCHOBHbBIE
IpUEeMbl HX pelleHus (pa3lokKeHHe Ha MHOXXHMTEIH, BBEJCHHE HOBBIX HEU3BECTHBIX, IOJCTAHOBKA,
rpaduvecKkuit MeTon).

13.2. HepaBencrBa. PanyoHanmpHbIE, UWpPpalMOHAIBHBIE, II0KA3aTEIbHbIE W TPUTOHOMETPUYECKHUE
HepaBeHCTBAa. OCHOBHBIE IPUEMBI UX PEILIEHUS.

13.3. Ucnosib30BaHMe cBOMCTB M rpa¢uKoB (pyHKIMI PU pelliecHUH YPaBHEHUH U HepaBeHCTB. Meton
uHTEepBaJIOB. M300paskeHre Ha KOOPAMHATHOM TJIOCKOCTH MHOKECTBA PELICHUH YpaBHEHHH M HEPABEHCTB C
JIBYMsI IEPEMEHHBIMU U X CUCTEM.
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13.4. Ilpukaagnbie 3a1a4n
[IpumMeHeHHEe MATEeMaTUYECKUX METOJIOB JUIS PEHICHHS COJEPIKATEIbHBIX 3a/lad U3 Pa3lIuYHBIX 00JacTei

HAyKH U NpakTuku. MHTepnperanus pe3yapTaTa, yU4eT peaJbHbIX OrpaHUYCHHI.

Bcero:

Ilpakmuueckue 3anamus: 10
Kopuu ypaBHeHuii. PaBHOCWMIBHOCTH ypaBHeHHH. IIpeoOpasoBanue ypaBHeHH. OCHOBHBIC MPUEMBI
pemieHus ypaBHeHHH. Pemenue cucrem ypaBHeHuil. Mcnonb3oBaHue CBOWCTB M TrpadukoB (QyHKIHMHA 1is
pelieHus: ypaBHEeHUM 1 HepaBeHCTB. [Ipogepounasn paboma.

232
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3. IPUMEPHBIE TEMbI PE®EPATOB (JIOKJIALOB)
N UHANBUAYAJIBHBIX ITPOEKTOB

HenpepsbiBHbIE 1poOH.

[TpuMeHeHne CII0XKHBIX IPOLIEHTOB B 3KOHOMUYECKHUX PACYETAX.
[TapamienpHOE MPOEKTUPOBAHUE.

Cpennue 3HaYeHUS U UX IPUMEHEHUE B CTATUCTHUKE.
BekropHoe 3an1anue NpsAMbIX U INIOCKOCTEN B IPOCTPAHCTBE.
CrnosxeHre TapMOHUYECKUX KOJICOAHUM.

['paduueckoe perieHrne ypaBHEHUH 1 HEPABEHCTB.

[TpaBrIIBHBIE U MTOJIYIPABUIIbHBIE MHOTOTPAaHHUKH.
Konnyeckue ceyeHus 1 UX NPUMEHEHHUE B TEXHUKE.

. IlonsTne nuddepeHnmana u ero NpUIOKEHHUS.

. CxeMbl IOBTOPHBIX UCNIbITAaHUN bepHyiy.

. UcTopus nosBieHus: anredppl Kak HayKH.

. AnreOpa: OCHOBHBIE Havajla aHaJIN3a.

. CBsI3p MaTEMAaTUKU C JPYTMMH HayKaMH.

. CriocoObI BEIYMCIICHUS] HHTETPAJIOB.

. OnpeienieHne MIeMEHTaPHBIX ()YHKITHHA.

. JIBOWiHBIE HHTErPajIbl U MOJISAPHBIE KOOPAUHATEL.

. 3anuch U BeIUUCIeHHE TU(PepeHInanbHbIX YPaBHEHUH.

. CyIIHOCTB JINHENHON 3aBUCUMOCTH BEKTOPOB.

. Marematnyeckue roJIoBOJIOMKH U UTPBL: CYIIHOCTb, 3HAYCHUE U BUJIBI.
. OCHOBHBIE KOHIIETIIIMA MAaTEMaTUYECKOTO MOJIEITUPOBAHHUSI.

. MareMaTnyeckoe nporpaMMUpOBAaHUE: CYIIIHOCTh Y 3HAYEHUE.
. MeTonpl peleHnst INHEWHBIX YPaBHEHUM.

. [lpuMeHeHne KpaTHBIX TUOO TPONHBIX MHTETPAJIOB.

. PerieHne cMemanHpIX MaTEMaTUUECKUX 3aad.

. BelynciieHre TPUTOHOMETPUYECKUX HEPABEHCTB.

. Maremarnyeckas ¢unocodus Apucrorens.

. Marematuk Dilsiep U €ro Hay4HbIe TPYZBI.

. Onpenenenne 3KCTPEMyMOB (PYHKIIMI MHOTUX IIEPEMEHHBIX.

. CyIIHOCTh aKCMOMAaTHYECKOTO METO/1a.

. JIekapT u ero MmaTeMaTU4ECKHUE TPYIbI.

. OCHOBHBIE KOHIEIIINA MATEMATHKHU.

. Pa3BuTHE JTOrMKN ¥ MBIIIEHUS HA YPOKAaX MaTEMaTHKH.

. CoBpeMeHHbIe OTKPBITHS B 00JIACTH MAaTEeMaTHKH.

. IIpeneinsl 1 NpOU3BOAHBIE: CYIIHOCTD, 3HAYEHUE, BEIUUCIICHUE.



4. YCJIOBUA PEAJIM3ALIMA YYEBHOI'O IIPEIMETA

4.1. Tpe6oBaHNsI K MUHUMAJILHOMY MATEPUHAIbLHO-TEXHUYECKOMY 00ecredeHn 0
Peanu3anus yuebHOTrO nipeameTa TpedyeT Hamu4us yaeOHOro KabuHeTa MaTeMaTHKH.

ObopynoBanue yueOHOro kaduHera:

- IOCa/I0YHbIE MecTa 00y4aroIInuXCs;

- yueOHasl 10CKa,

- pabouee MecTO MpernojaBaTelis.

TexHuuyeckue cpeacTsa 00y4eHusi:

- KOMIIBIOTEP C BBIXOJIOM B HHTEPHET; MYJIbTUMEIUNHBIN MPOEKTODP;

- IPOCKIIMOHHBIN JKPaH;

- CUCTEMAaTH3UPOBAHHBIC 10 TEMaM HarJIsSTHbIC TOCOOWS, pa3aTOYHbIA MaTepran (KapTOUKH);
- IJ1aKaThl ¢ OpMyJIaMHu.

4.2. UudopmanuonHoe odecrieyeHne o0ydeHust

Ilepeuenb pexomMeHayeMbIX Y4ueOHBIX H31aHUii, HTepHeT-pecypcoB, JAONOJIHUTEIbHON
JUTEpaTyphl.
OCHOBHBIE UICTOYHUKMU:

1. bammakoB M.U. Maremaruka: yueOnuk misa CIIO / M.U. bammakos. - 7-e u3n., crep. — M.:
Axanemus, 2020. — 256 c.

2. BammvakoB M.U. Matemaruka: anreOpa M Hadajla MaTEMaTHYECKOIO aHaIHM3a, I'€OMETPHSL:
3amaunuk: y4e6. mocodue misa CIIO / M.U. bammakos. - 4-¢ u3a., crep. — M.: Akanemus,
2017. - 416 c.

3. BbammakoB M.U. Maremarnka: KH. JUIsl TIperojaBateis: Metoi. mocobme. — M., 2013
bammakos M.U., Lpranos .M. Meroandeckoe mocodue s moarotoBku k EI'D. — M.,
2011.

4. AnreOpa u Havana aHanuza: yueO. st 10-11 k. oGieoOpa3zoBarenbHbIX yupexxaenui/ (A.H.
Kommoropos. A.M. A6pamos. FO.I1. dynuunsa u ap.); nox pea. A.H.Konmoroposa.- 15 uzj.-
M. Ilpocsemenue. 2014.- 384 c.

5. Teomerpus: yueb. mis 10-11 k. obmeoopazoBarensHbIX yupexacauii / A.B. IToropenos.- 6- ¢
u3a.. jopab. - M. : Ilpoceemenue, 2014. - 175 c.

6. COopHHUK 3agaHMil JUIsl MPOBEACHHMsS NMHCbMEHHOIO HSK3aMeHa N0 MaremaTtuke (Kypc A) u
anreOpe 1 Havyanam aHanu3a (Kypc B) 3a kypc cpeaneit mxkonsl. 11 kmace / I'.B. Hopodees.
I''K. MypaBu=s. P.. A. CenoBa. - 5-e u3z.. crepeotu. - M.: [Ipoda, 2002. - 160 c.

7. MopnakoBuu A.I'., CmupnoBa M.M. Marematuka. 10 xm.: Yueb. mias oOmieobpa3oBar.
yupexaenuil. - M.. Muemo3suna, 2004,- 384 e.: u.

8. Mopakosuu J[.I'., CmuprHoBa W.M. Marematuka. 11 xim.: VYueb. mig oOuieobpa3osar.
yupexaenuil. - M.: Muemosuna, 2005,- 379 e.: uin.

9. Jamasa A.A. Maremaruka: yueOnuk. / A.A. lagasH. - 2-e uzn. - M. : DOPYM. 2010. - 544 c.
(11podeccronanbnoe oOpa3oBaHue).

10. Hanasa A.A. COopHUK 3a/1a4 110 MaTeMaTHke: yue0. mocodue / A.A. lanasH. - M. : ®OPYM :
HNH®PA -M, 2008. - 352 c. - (IIpodeccuonanpHOoe 00pa3oBaHuE).

JOINOJIHUTEJIBHBIE NCTOYHUKU:
1. Tectpi. Marematuka. BapuaHTbl u OTBETHl ICHTPATU30BAHHOTO (aOUTYPUEHTCKOTO)
tectupoBanud - M.: OO0 «PYCTECT», 2006.
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NMHTEPHET-PECVYPCEHI:
1. www.fcior.edu.ru (MapOpMaLinOHHbIE, TPEHUPOBOYHbIE U KOHTPOJIbHBIE MAaTEPHAIIBI).
2. www.school-collection.edu.ru  (Equnas  komnekuuu — 1upoBBIX  00pa30BaTEIbHBIX
pECypCoB).
3. http://lwww.pm298.ru/_Ilpuknaonas mamemamuxa - CupaBOYHUK MaTEMaTHYECKUX (OPMYIL
[Tpumepsl 1 331241 C PEIICHUAMHE
4. http://www.bymath.net/ Bcs anemenTapHas MaremMarrka, MaTeMaTHYECKasi HHTEPHET-IIKOJIa
5. http://allmath.ru/ Bcs matematrka B OHOM MECTE, MAaTEMAaTHYECKUI IMOPTaJ, HA KOTOPOM BBI

Haiiere Mr000i MaTepuan Mo MaTeMaTHYeCKUM IPeaMETaM.

6. http://www.mathtest.ru/ MaTemaTika B IOMOIIb IIKOJbHUKY U CTYJCHTY.

7. http://mat.1september.ru/ Marematudeckuii oH-naiiH xypHai, M3natensckuii oM «llepBoe
CEHTAOPA». YUeOHO-METOINIECKUN KypHAIL.

8. http://www.1.ege.edu.ru/online-testing/math O¢. mopran mo EI'D.

9. http://www.math.ru/ CaiiT A5 WIKOJIHHUKOB, CTYIACHTOB, YYHMTENEH W JJsS BCEX, KTO

UHTEPECYETCS MAaTEMATHKON ).
10. http://resh.edu.ru/subject/lesson/1378/ Poccuiickas 31eKTpOHHAS MIKOJIA.
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5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHUSI YYEBHOI'O IIPE/IMETA
«MATEMATHUKA»

KoHTposib u oleHKa pe3ylbTaTOB OCBOEHUS Y4YeOHOro IpeAMETa OCYIIECTBISETCS
IpernoJiaBaTesieM B IPOLECCEe MPOBEACHHS MPAKTUUYECKUX U Ja0OpaTOPHBIX 3aHATUH, YCTHBIX U
MUCHbMEHHBIX OINPOCOB, TECTUPOBAHMM, @ TAKXKE BBIMOJIHEHUS OOYYArOIIMMUCS WHIUBUIYATbHBIX
3a/laHui, IPOEKTOB, UCCIIEJOBAHUM.

Pesynbrarel 00yueHus: (OCBOCHHBIE YMEHUSI, YCBOCHHBIC 3HAHNS)

DOpMBI U METOBI
KOHTPOJIS U OLIEHKHU
PE3yIbTaTOB O0y4YEHUS

- BBINOJHATH apu(METHUYECKUE [EHCTBUSA, COYeTass YCTHBIE H
IIMCbMEHHBIC IIPUEMBI: HaXOAWTh 3HAYEHUS KOPHsA HaTypalbHOU
CTETEHHU, CTENEHU C PALUOHAIBHBIM IOKa3aTeseM, Jiorapudma,
UCMONB3Yysl IpU HEOOXOIUMOCTH BBIYMCIHMTEIbHbIE YCTPOWCTBA:
IIOJIB30BAaTbCA OLCGHKOM M IPUKUIKOW TPH MPAKTUYECKUX
pacuyerax.

Texkywuit KoHmpo/1b—
YCTHBIE U MIMCbMEHHbIE

OITPOCHI, 9KCIICPTHAA
OLICHKAa BBIINTOJIHCHHUA
I1P.

Pybestcnvlit Konmpoo
— DKCIEpTHAasl OLEHKa
BBITIOJTHEHUS
IPOBEPOYHOI PabOTHI

- TOpOBOAMTH TO W3BECTHBIM ¢dopMylaM H  MpaBHIIaM
npeoOpa3oBaHusi OYKBEHHBIX BBIPAXKEHUMN, BKIIIOYAIOIINX CTEIICHH,
paaukanbl, Jorapu@Mbl U TPUTOHOMETPUYECKHE  (PYHKIIHH;
BBIUMCIIATh 3HAYCHUS YHCIOBBIX ¥ OYKBEHHBIX BBIPAKCHHIA,
OCYIIECTBIISIsI HEOOXOIUMBIE MOICTAHOBKU U MpeoOpa3oBaHusl.

Texkywuii Konmpoio—
YCTHBIE U IHCbMEHHBIE

OIPOCHI,  JKCIIEPTHAA
OLICHKA  BBIIIOJIHEHUS
I1P.

Pybesicnvlit Konmpono
— DKCIEpTHas OICHKA
BBITIOJTHEHUS

IPOBEPOYHON PAOOTHI.

- OIpenensaTh 3HaueHue (YHKIUU [0 3HAYEHHIO apryMeHTa IpU
pasNMYHBIX croco0ax 3adaHus (QYHKLUUHU; CTPOUTH TIpaduKku
M3YYEHHBIX QYyHKIUH;

- ONUCHIBaTh MO IpaduKy M B NPOCTEHIIMX ciydasx Mo (opmyie
MOBE/IEHNE U CBOMCTBa (QYHKIMI, HAXOAUTh 1O TpaduKy GyHKINUU
HauOOJIbIIINE U HAMMEHbIIINE 3HAYCHHUS.

Texywuiit KOHmMpPO1b—
YCTHBIE U NMUCbMEHHBIE

OIIPOCBI,  DKCIIEpPTHAs
OLlEHKA  BBIITOJIHEHUS
I1P.

Pyoesrcuviii kKonmpoo
— OSKCHEepTHas OIEHKa
BBITTOJTHEHUS

MIPOBEPOYHOM PabOTHI.

- pemiaTb ypaBHEHHs, NPOCTEUIINE CHUCTEMBI ypaBHEHUH,
UCTIOJIb3Ys CBOMCTBA (PYHKIUI U UX TpaHKOB;

- BBIUHCJATH NPOU3BOJHBIE U NEPBOOOpA3HbIE 3JIEMEHTAPHBIX
(GyHKLUH, UCTIONB3YsI CIPABOYHBIE MaTepHAIIbL;

- HCCIeNoBaTh B MPOCTEMIIMX  CIIy4asx
MOHOTOHHOCTB.

byHKIIMM  Ha

Texkywyuit KoHmpono—
YCTHBIE U IUCbMEHHBIE

OIIPOCBI,  JKCIEPTHAas
OLIEHKA  BBIIIOJIHEHUS
I1P.

Pyéesrcuviii konmpoo
— OSKCHEepTHas OIeHKa
BBITTOJIHEHUS
MIPOBEPOYHOM PabOTHI.

- BBIYUCIISITh B MPOCTEUIITUX CIyYasX IJIOMAAN C UCIOIb30BaHUEM
epBOOOPa3HOM;

peliath paluoHanIbHbIe, IOKa3aTelbHbIE W JIOTapHU(PMUUECKHE
yYpaBHEHHsST W HEPAaBEHCTBA, NPOCTEUINME WPpPAIMOHAIBHBIE U
TPUTOHOMCTPHUYCCKUC YPABHCHUSA, UX CUCTCMBbI;

Texkywuit Konmpo/io—
YCTHBIC U TUCbMCHHBIC

ONPOCHI,  JKCIEPTHAs
OLICHKAa  BBINOJHEHUS
IIP.
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- COCTABJIATH YpaBHCHHA U HEPABCHCTBA 110 YCJIOBHUIO 3aJa4u.

Pyoescnuiit Konmpono
— DKCIEpTHas OICHKA
BBITIOJTHEHUS

MIPOBEPOYHOM pabOTHI.

OIIMChIBATh B3aMMHOC PACIIOJOXKCHUC IIPSAMBIX H IUIOCKOCTEN B

NPOCTPAHCTBE, APTryMEHTHPOBATh CBOM CYXIEHHS 00 3ToM
PacIoyioKeHNH;
- QHWIM3UPOBAaTh B MPOCTEHIIMX  CiIy4asX  B3aUMHOE

pacroiokeHue 0ObEKTOB B IPOCTPAHCTBE;

- n300pakaTb OCHOBHBIE MHOI'OIPAHHUKM M KpYIJIbIE TeEIa;
BBIIIOJHATh YEPTEKU 10 YCIOBUAM 3aJad; CTPOUTH IPOCTEHIINE
CeueHHsI Ky0a, IPU3MbI, TUPAMUJIBI.

Texkywuit Konmpoo—
YCTHBIC U MHUCbMEHHBIE

ONPOCHI,  DKCIEPTHAs
OLICHKA  BBIINOJHEHUs
I1P.

Pyéesrcuviit Konmpoo
— DSKCIEpTHas OLIEHKa
BBITTOJIHCHU S

IPOBEPOYHON PAOOTHI.

- CMBICT TIOHATHH: (YHKIUSA, apryMeHT, 3HA4YeHUe (YHKIUH,
ypaBHEHHME, HEPABEHCTBO, CHCTEMa. IPOM3BOJHAs, IepBOOOpa3Hasdi,
WHTETpaji, Jorapudm, KOpeHb, CTENEeHb, MHOTOTPAHHUK, MPU3MAa,
nupamuza, Kouyc, uuuHap, map. Coepa.

Tekywiuit KOHmMpOL—
YCTHBIE U MUCbMEHHBIE

OIIPOCBI,  JKCIEPTHAasd
OLICHKAa  BBIIOJHEHUs
I1P.

Pybescnvlit Konmpo.o
— DKCHEPTHAas OLICHKA
BBITIOJTHEHUS

POBEPOYHON PAOOTHI.

- CMBICT MaTeMaTHUYECKHX BEJIMYUH: JUIMHA, IIUPUHA, BBICOTA, 00BEM,
II011a/1b, IyTh, CKOPOCTh, YCKOPEHUE.

Texkywuii Konmpoio—
YCTHBIE U IHCbMEHHBIE

ONPOCHI,  JKCIEPTHAs
OLICHKA  BBINOJHEHUS
IIP.

Pyoercnotit Konmpono
— DKCHEpTHas OLIEHKa
BBITIOJTHEHUS

POBEPOYHOI PabOTHI.

Hmozoewtii
KOHmMpOb:
JKCIIePTHAS
BBITIOJTHEHHS
9K3aMEHAIIMOHHOMI
paboThI

OILICHKa

1P - mpakTuyeckas pabota
KP — konTponpHas pabota
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