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Pabowas  mporpamma  oOmieoOpa3oBarenbHOM — yueOHON — mucrumianabl  «MareMaTHkay
npeHa3HaYeHa JUIsi OCBOCHHUSI OCHOBHOM npodeccroHansHOl oOpa3oBarenbHoil nporpamMmel CI1O
Ha 0a3e OCHOBHOTO 00IIET0 00pa30BaHUs C TIOTYYEHUEM CPEAHETO 001Iero oopa3oBaHus

Pabouass mporpamma pa3paboTaHa Ha OCHOBE MPUMEPHON MpOrpamMmbl OO0IIE00pa3oBaTEIbHON
yueOHOM IucuuIuMHbl «MaTtemaThuka» ajs npodeccHoHabHBIX 00pa30BaTENbHBIX OpPraHU3alUN
(aBTop — M.M.BammakoB), pekoMmeHgoBanHOH DenepanibHbIM TOCYIapCTBEHHBIM aBTOHOMHBIM
yapexaeHueM «DenepanbHblii HHCTUTYT pa3BuTus oopaszoBanus» (PI'AY «DUPOy», npotokon Ne
3 ot 21 uronsa 2015 r.).

OPT'AHU3ALNA - PASPABOTUYUK: I'ocynapcTBeHHOE podeccHoHATBHOE 00pa30BaTeIbHOE
yupexieHue «ChIKTBIBKAPCKUN aBTOMEXaHUYECKUI TEXHUKYM.

COCTABUTEJIb — batanosa Jlapuca IlaBnoBna, npenogaBarens ['TIOY «CAT».
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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma o00ImIe00pa3oBaTeNbHON Y4eOHOW MUCIUILUIMHBI «MaTemaThka» MpeaHa3HaueHa s
U3yUYeHHs] MAaTEMaTHKH B TPO(ECCHOHAIBHBIX 00pa30BaTENbHBIX OPTaHU3AIMIX, PEATH3YIOMINX
00pa3oBaTeNbHYIO TMPOrPpaMMy CPEIHEro OO0Iero oOpa3oBaHMs B Ipe/eiaX OCBOCHHUS OCHOBHOM
npodeccuonaibHOl  obpazoBatenpHO mporpammbel CITIO (OIIOIT CIIO) Ha 6a3e OCHOBHOTO
o0rmiero oOpa3oBaHus MPH MOATOTOBKE KBATM(UIIMPOBAHHBIX pab0UMX, CITYKAIIUX U CIICIIHATUCTOB
CpEHETO 3BCHA.

Pabouas mporpamma paszpaborana Ha ocHoBe TpeboBanuii ®I'OC cpemnero obiiero oopa3oBaHus,
NPEIBSBISIEMBIX K CTPYKTYpE, COJCPKAHHUIO M PE3yJbTaTaM OCBOCHHS Y4YCOHOW IUCIUILTUHBI
««MareMaTHKa», B COOTBETCTBUM C PEKOMEHIANMsAMH 10 OpraHU3alud TOJIYYCHHS CPEIHEro
obmiero o0Opa3oBaHUs B Tpejieiax OCBOCHUs 00pa30BaTENbHBIX IMPOTPaMM  CPEIHETO
npodeccuoHaIBLHOr0 00pa3oBaHus Ha 6a3e OCHOBHOTO 00IEro o0pa3oBaHus C y4eTOM TpeOOBaHUI
(denepanbHBIX TOCYIapCTBEHHBIX 00Pa30BaTEIbHBIX CTAHIAPTOB M IOJIy4aeMON MPOPECCHU WIIH
CICUATILHOCTH  cpenHero  npodeccroHanbHOro  obpaszoBanus  (nmuckMo  Jlemapramenra
rOCyJapCTBEHHOHN MOJUTHKH B cepe moaArotoBku padbouunx kaapos u JI10 MunoOpHayku Poccun
ot 17.03.2015 Ne(06-259).

Cozepxanue mporpamMmbl Y4eOHOW JUCIUILIMHBI ««MaremMaThKa») HalpaBIeHO Ha JOCTHKCHHE
CIEAYIOLIMX LeJIei:

- obecrieueHre Cc(HOPMHUPOBAHHOCTH  TIPEICTABICHUI O  COLMAJbHBIX, KYJIBTYPHBIX U
UCTOPUYECCKHIX dakTopax CTaHOBJICHUS MaTeMaTHKH;
- oOecriedeHue c(HOPMHUPOBAHHOCTU JIOTUYECKOTO, aNTOPUTMHUYECKOrO M MAaTeMaTHYECKOTO
MBIIICHHST,

- obecrieueHue c(HOPMHUPOBAHHOCTH YMCHUH TNPUMEHSTH IOJYYCHHBIC 3HAHUS TMPH PELICHUU

pa3JInYHbIX 3ajau;
- obecnieyenne chOpPMHUPOBAHHOCTHU TIPEACTABICHUN O MaTeMaTHKE KaK YacTH OOIIeYeIOBEYECKON
KYJIBTYPBHI, YHUBEPCATHHOM SI3BIKE HaYKH, TI03BOJISIFOIIIEM OIHCHIBATH

¥ MU3y4aTh pealbHbIC MPOIECCHI U SBICHUSI.
Pabouas mporpamMmma MOKET HCIOJIB30BATHCS APYrUMH NPOQPecCHOHATbHBIMU 00pa30BaTeIbHBIMU
OpraHU3aIUsIMHU, PEATU3YIONIMMHA 00pa30BaTEIIbHYIO TIPOTpaMMy CpPEHEro o0IIero oopa3oBaHusl B
npenenax OIIOII CIIO nHa 6a3e ocHOBHOro oOmiero o0pa3oBaHUs; MPOTPaMMbl IOATOTOBKH
KBAJTM(HUIMPOBAHHBIX PAa0OYMX, CIYKAIIUX; MPOTPaMMBbl TIOATOTOBKU CIIEIHAIUCTOB CPEIHETO
3BeHa ([IIIKPC, TITICC3).



1. MACHOPT PABOYEN ITPOT'PAMMBI

1.1 O0mas xapakTepucTHKA y4eOHOM TUCHUIIMHBI «MaTeMaTuKa»
B comepxxanue y4ueOHON JIUCHMIUIMHBI BKJIIOYEHBI TMPAKTHYECKUE 3aHATHSA, HWMEIOIINe
po(hecCHOHANFHYIO 3HAYUMOCTH JIJISl CTYJICHTOB, OCBanBaronux BeiopanHbie mpodeccuu CITO nmm
crnenuanpHoctu CIIO.
[IpakTHKOOpUEHTUPOBAHHBIE 3aJaHUsl, NPOEKTHAs JEATEIbHOCTh CTYJIEHTOB, BBHIIIOJIHEHHE
TBOPYECKMX  3aJaHUH M  TOJATOTOBKA pedepaToB  SBJISIOTCS  HEOTHEMJIIEMOM  YacThIO
00pa3oBaTesbHOTrO MpoIlecca.
N3yuenne oOmieoOpa3zoBarenbHON  y4eOHOW  OUCHMIUIMHBI — «MaTeMaTukay  3aBepliaeTcs
MOJIBEJICHUEM HTOTOB B (popMe dK3aMeHa B paMKaX MPOMEXKYTOYHOW aTTECTAllMU CTYACHTOB B
nporecce ocBoenus OIIOIT CITO ¢ monyuenuem cpeaHero o0mero oopa3oBaHusl.

1.2 MecTo y4eOHOI JMCHUIIJIMHBI B Y4eOHOM IJIaHe
VYyeOnas  gucnumimHa — «MaTemaTuka» — SBISE€TCS — 00si3aTeNIbHOM M HM3y4yaeTcss B
obmeobpazoBarenbHoM nukie yueonoro miana OITOIT CITO (ITIKPC, TTICC3).
1.3 Pe3yabTaThl 0CBOEHHS Y4eOHOM AUCHUNIIMHBI
OcBoenue cojepkaHusg Y4eOHOW IUCIMIUIMHBI «MaTeMaTuka» o0ecleYnBaeT TOCTH)KEHUE
CTYJEHTaMH CIEAYIOUINX Pe3yJIbTATOB:

*  JIUYHOCMHDBIX.

JI1:  chopMuUpOBAaHHOCTH TPEACTABICHUH O MaTeMaTHKE Kak YHHBEPCAJIBHOM  SI3BIKE
HayKH, CPEICTBE MOJIEIMPOBAHUS SIBJICHUM U IIPOLIECCOB, UAESIX U METOJAX MaTEMaTHKU;

JI2: noHuMaHMe ~ 3HAQUMMOCTHM  MaTeMaTHKU  JUIsl ~ HAy4YHO-TEXHUYECKOro  Iporpecca,
cOPMHPOBAHHOCTh ~ OTHOIIEHUS K  MaTeMaTHKe Kak K 4YacTH  OOIleYerIoBeYeCcKO
KyJIbTYpbl ~ 4Y€pe3  3HAaKOMCTBO €  MCTOpUMEH  pa3BUTHUS  MAaTE€MaTHKH,  JBOJIOLHEH
MaTeMaTU4YeCKUX UIEH;

JI3: pasBuTHE JOrMYECKOr0 MBIIIIEHUS, TPOCTPAHCTBEHHOIO BOOOpPAXKEHUS, AITOPUTMHUYECKON

KYJIBTYBI, KPUTUYHOCTH MBIIUTCHUS Ha YpOBHE, HE00X0AUMOM TUISt
Oynymeil  mpodecCHOHATBHOM  JEATEIBHOCTH,  JUIsi  MPOAOKEHHST  oOpa3oBaHMs U
camMo00pa30BaHus;

J4: OBJIAAICHUC MATCMATUYCCKUMU 3HAHUAMU KU YMCHUSIMU, HCO6XOI[I/IMI>IMI/I B HOBCGHHGBHOI\/II
KU3HH, TUTSt OCBOCHMS CMEXKHBIX €CTECTBEHHO-HAYUYHbIX JUCHUTUINH u

JTUCHUIIIMH  TPO(ECCHOHANBHOTO  IIWMKIJIA, JJIsg  TOJydeHuss oOpa3oBaHMss B 00JacTsX,
HE TpeOyYIoIUX YrayOIeHHONH MaTeMaTUYeCKOU MOATOTOBKH;

JIS: roTtoBHOCTH U CHOCOOHOCTH K O00pa3oBaHUIO, B TOM UHCIE CaMOOOpa30BaHUIO,
Ha TIPOTSHKEHUHM BCEH KU3HU; CO3HATEIBHOE OTHOIICHHE K HEMpephIBHOMY OOpa3oBaHUIO Kak
YCJIOBHIO YCTICTIIHON TTPO(eCCHOHATEHON U 0OIIIECTBEHHOM JESTENHHOCTH,

JI6: TOTOBHOCTP W CHOCOOHOCTh K CAMOCTOSITENIBHOM TBOPYECKOW U OTBETCTBEHHOM
JIEATENHHOCTH;

JI7: TOTOBHOCTH K KOJUIEKTUBHOH paboTe, COTPYIHUYECTBY CO CBEpCTHUKAMH B 00pa3oBaTeNbHOM,
00II[eCTBEHHO MMOJIE3HOH, y4e0HO-UCCIIeI0BATEIhCKOM, MPOEKTHOM n
JIPYTHUX BUIAX ACSITEIbHOCTH;

JI8: orHomeHwe k TmpodecCHOHATBHON IeATEeIPHOCTH KaK BO3MOXKHOCTH YYacTHs B PEIICHUU
JUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATBHBIX MTPOOIIEM;

*  MemanpeoMemHblIx:

MT1: yMeHue caMOCTOATEIBHO OINPEACTATh LETH JEATEIbHOCTH W COCTAaBJISITh IUTAHBI
JESATCIIbHOCTH;  CaMOCTOSITENIbHO ~ OCYIECTBJISATh,  KOHTPOJMPOBATH M KOPPEKTUPOBATH
JIeITEIIbHOCTD; HCIOJb30BaTh BCE BO3MOYKHEIC pecypchl JUISt JIOCTUKCHHS
MOCTaBJICHHBIX II€JICM W  peaju3alud IUTAHOB  JEATEIBHOCTH; BBIOMpaTh  YCIEIIHBIC
CTPATCIUU B PA3JIMYHBIX CUTYyaAlUAX,

MT2: ymeHue TPOIYKTUBHO OOMIATHCS W B3aWMOJCHCTBOBATH B IIPOIIECCE COBMECTHOM
JeSITeIbHOCTH, YYUTHIBATh MO3ULUHN JPYTUX YYaCTHUKOB JESATEIBHOCTH, 3(pPEeKTUBHO pa3periaTh
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KOH(JIUKTHI,

MT3: BiageHue HaBBIKAMU II03HABATEIBHOW, Y4eOHO-MCCIEAOBATEIBCKOM W  MPOCKTHON
NEeSTENIbHOCTH,  HaBBIKAMU  pa3peuleHus  MNpodjeM;  CHOCOOHOCTh M TOTOBHOCTh K
CaMOCTOATEIIBHOMY  MOMCKY  METOJOB  PELICHHS  NPAaKTHYECKUX  3a4a4, [PUMEHEHUIO
pa3IMYHBIX METO/I0B [TO3HAHMS;

MT4: TOTOBHOCTH U CIOCOOHOCTh K CAaMOCTOSTEIbHOW WH()OPMAIIMOHHO-TIO3HABATEIHHON
JIeATEIbHOCTH, BKJIFOYAasi ~ YMEHHE  OpPUEHTHUPOBATbCA B PA3JIMYHBIX  MCTOYHHKAX
uH(pOpMaIlMK, KPUTUYECKH OIICHWBATh W HMHTEPIPETUPOBATH WH(GOPMAIMIO, TOIYy4aeMyH H3
pPa3IMYHBIX UCTOYHUKOB;

MTS: BiageHue S3bIKOBBIMH CPEACTBAMHU: YMEHHE SICHO, JIOTMYHO W TOYHO M3Jararb
CBOIO TOYKY 3PEHHSI, UCIIOJIb30BaTh aJICKBATHbIE S3bIKOBBIE CPEJICTBA;

MT6: BnameHue HaBbIKAMHM I103HABAaTEIbHOM pediekcud Kak OCO3HAHMS COBEPIIAEMBIX
JEUCTBUM M MBICIMTEIBHBIX  IIPOLIECCOB, HX  pPE3yJbTaTOB U  OCHOBAHUM, TI'pPaHUL
CBOEr0 3HAaHWA M HE3HAHWsS, HOBBIX [I03HABAaTEIbHBIX 3aJa4 M CPEACTB A MX
JIOCTUKEHHUS;

MT7: ueneycTpeMJeHHOCTh B TMOMCKaX M MPUHATHH PEHICHUH, COOOpa3UTENbHOCTh U
WHTYHIUS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTaBICHUHN; CIOCOOHOCTh BOCIIPUHUMATh KPacoTy
Y TApMOHUIO MUDA;

*  npeoMemHuIX:

II1: cdhopMUPOBAHHOCTH TPEACTABICHUNH O MaTeMaTUKEe KaK YacTH MHPOBOU KYJIbTYpPbI
M MeCTe MaTeMaTUKH B COBPEMEHHOW IMBWIM3AIUMH, CIOCO0aX OMUCAaHUS  SBJICHUN
peanbHOr0 MUpPA HA MATEMATHUYECKOM SI3bIKE;

II2: chopMUPOBAHHOCTh MPEACTABICHUN O MATEMATHYECKUX TIOHATHUSAX KaK BaKHEHIIMX
MaTeMaTUYECKHX MOJIEIIAAX, MO3BOJISFOIIUX ONKCHIBATh u n3y4aTh pa3Hble
MpOUECChl M SBJEHUS; IOHMMAHUE  BO3MOXHOCTH  AKCHOMATHYECKOIO0  TMOCTPOCHMS
MaTeMaTUYECKUX TEOPHUIL;

I13: BnajgeHue MeTONAMH JI0KA3aTEIbCTB W QJITOPUTMOB PEIICHUS, YMEHUE WX TPUMEHSTH,
MIPOBOJUTH JOKA3aTEIbHBIE PACCYKIAEHHUSI B XOJI€ PEILICHUS 3a/1a4;

II4: BnamgeHwe CTaHAAPTHHIMU TIPUEMaMU pEHICHUS PalMOHATIBHBIX UM HUPPAIMOHAIBHBIX,
[I0KA3aTeNIbHBIX,  CTENEHHBbIX, TPUTOHOMETPUYECKUX  ypPaBHEHHM U  HEPABEHCTB, UX
CHCTEM; HCHOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrpamMM, B TOM YHCIE A MOUCKA IMyTH
pELIECHNs U WUTFOCTPALIUK PELICHUS] YPABHEHUM U HEPABEHCTB;

IIS: cdhopMHpOBaHHOCTH TPEACTABICHUM 00 OCHOBHBIX TOHSATHSIX  MaTeMaTUYECKOTO
aHalM3a M UX CBOWCTBaX, BIAJCHHE YMEHHEM XapaKTepH30BaTh MOBEACHHE (DYHKIIHIA,
HCTIOJIb30BAHHUE MOJTYYEHHBIX 3HAHUU JUISt ONMCaHUS 151 aHanu3a  peajbHbIX
3aBHCUMOCTE;

I16: BnanmeHwe OCHOBHBIMM TIOHSTHUSMHU O TUIOCKMX M TPOCTPAHCTBEHHBIX TI'€OMETPUUECKHUX
¢durypax, uX OCHOBHBIX CBOHCTBax; c(pOpMHPOBAHHOCTH YMEHHsS PACIO3HABATh M'€OMETPUYECKHE
burypel Ha 4YepTEekKax, MOJEIAX M B pEATbHOM MHpE; TNPUMEHEHHWE W3YYCHHBIX CBOMCTB
T€OMETPUYECKUX buryp u bopmyn JUISL penieHus
reOMETPUYECKHUX 3a/1a4 U 3a1a4 C MPAKTUYECKUM COJIEPKAHUEM;

I17: chopmupoBaHHOCTH MPEACTABICHUN O MpoIeccaX W SIBICHUAX, UMEIONIUX BEPOSTHOCTHBIN
XapakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B pearbHOM MHpE,
OCHOBHBIX  TOHATHSX  DJIEMEHTAPHOW  TEOPUU  BEPOATHOCTEM; YMEHUW  HAXOAUTh U
OIICHWBATh  BEPOSTHOCTH  HACTYIJICHHWS  COOBITMM B TPOCTEHIIMX  MPAKTHUYECKUX
CUTYaIUSX U OCHOBHBIE XaPAKTEPUCTUKH CIIyYalHBIX BEJIUUHH;

II8: BnageHuWe HaBbIKAMU  HUCIOJIB30BAHMS TOTOBBIX KOMIBIOTEPHBIX MPOrpamMM  IpH
pELIEHNH 3a]1ay.



2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JTAUCIHUILIAHBI

«MaTeMaTHKA»

2.1. O0beM y4eOHOM NTMCHUILIMHBI U BUbI Y4eOHO# padoThl

Bun yaeOHO# paboThI

O0BeM YacoB

MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 394
Oobs13aTesibHAsI ayUTOPHAsI ydeOHAasi HATPy3Ka (Bcero) 296
B TOM YHCIIE:
- MPAKTUYECKUE 3aHITHUS 116
- KOHTPOJIbHBIE paOOTHI 1
CamocTosiTe1bHasi paboTa 00y4arouerocs 98

IIpomexyTounas arrecranus B gopme IK3aMeHa




2.2. TemaTu4eckuii JIaH U coaep:kanue yuyeOHoi nucuumiauabl OY /L 07. MATEMATHKA.

HaumeHoBaHue Conep:xanue yueOHOro MaTepuaJia, JJabopaTropHbie padoThl U NPAKTHYECKUE 3aHATHS, O0beMm | YpoBeHb
pa3/iesioB U TeM CaMOCTOSITe/IbHAsI padoTa 00y4ar0IMXCs 4acoB 0CBOEHMS
1 2 3 4
Tema 1. BBeaenune 5
Jlexkyusn. 2 1
MaremMatuka B HayKe, TEXHHKE, OSKOHOMHKE, HWH(OPMAIIMOHHBIX TEXHOJOTUSIX M TMPAKTHYECKOM
nestenbHOCTH. Llenu u 3agaun u3ydeHuss MmaTreMaTuku npu ocBoeHnu npodeccuii CIIO u cnenmanbHoCTeR
CIIO.
Camocmoamenvuas papoma: co3laHue TPE3CHTAIMN Ha TeMy «Maremaruka B Moeit Oyaymieii mpodeccum. 3
Tema 2. PazBuTHe NOHATHS 0 YHCJIE 18
Jexkuuu: 9
[enwie u parmoHanbpHbIe yncia. [efictBurensubie uncia. [IpubimkeHHbIe BEIYUCICHUS. 2
KomMmiekcHble unca.
Ilpakmuueckue 3auamus: 5
Lensie u panmonanbHbie yucia. [efictBurensubie uncina. [IpubinkeHHbIe BEIYUCICHUS.
Kommiekcubie uncna. Ilposepounas paboma.
Camocmoamensvhaa _padoma: cO3laHUE TIPE3CHTAMM Ha OJHY M3 TeM: « McTopust mpOUCXOXKICHUS 4
JNEHUCTBUTENHHOTO unciay win «VcTopus pa3BuTHs 4dHchay; 3anodHeHne Ta0nuibl «Yucaay, U3roToBICHHE
MOJICJIM TPUTOHOMETPUYECKOTO KpyTa.
Tema 3. KopHu, crenenn u jorapupmsol 47
Jexkyuu: 22 2

3.1. Kopuu u crenenn. KopHu HaTypanbHOU CTENEHU U3 YUCIIA U UX CBOMCTBA. CTENEHHU C

paloHaIbHBIMU [IOKa3aTeIsIMU, MX cBoMcTBa. CrTeneHu C JAEMCTBUTENbHBIMU IOKa3zareiasiMu. CBolicTBa
CTENEHHU C ACUCTBUTEIbHBIM ITOKA3aTEIIEM.

3.2. Jlorapu¢m. Jlorapudm uncaa. OCHOBHOE JIorapu(PpMudeckoe TOxKACCTBO. [lecaTnunbie

U HaTypayibHble orapudmel. [IpaBuna neiictBuii ¢ norapupmamu. Ilepexon k HoBomMy

OCHOBAHHUIO.

3.3. IlpeoGpa3oBaHue ajiredpanyeckux BbipazkeHuii. [IpeoObpa3zoBaHne pannoHaIbHBIX, UPPALUOHAIBHBIX
CTETeHHBIX, TOKA3aTeNIbHbIX U JIOrapu(MUUECKUX BBHIPAKEHUH.




Ilpakmuueckue 3anamuas:

ApubdmMerndeckre JEHCTBUS HAJ YWCIAMH, HaXOXICHHE MPUOMMKCHHBIX 3HAUCHUN BEIHYUH U
MOTPEIIHOCTEH BHIYUCIICHHUH (a0COIIOTHONW U OTHOCUTEILHOM), CPAaBHEHUE YHCIOBBIX BHIPAYKEHUH.
Beruucnenue u cpaBHeHUE KOpHEW. BoIloaHEHNE pacyeToB ¢ pajuKalamHu.

Pemenne wppanuoHanbHbIX — ypaBHeHHMW. HaxokieHue 3Ha4YeHMl CTEeNeHell C  paluOHaJIbHBIMHU
nokasarensimu. CpaBHenue crerneHeld. [IpeoOpa3oBaHus BBIpAXKEHUN, COJACPIKAIIUX CTEMEHU. PerieHue
[MOKa3aTeNIbHBIX YpaBHEHM. Penenne npukiiaiHpIx 3aaau.

Haxoxnenune 3HaueHWil nmorapudma Mo MpoW3BOIEHOMY OCHOBaHHWIO. Ilepexoll OT OJHOTO OCHOBAaHHS K
npyromy. Beruncnenue u cpaBHenue gorapudmos. JlorapudmMupoBanue v NOTEHIUPOBAHNE BbIPAKECHUIH.
[TpubOnm>keHHbIE BBIYUCICHUS W PEIICHHS NMPUKIAJHBIX 3a1ad. PemeHue morapuMUYECKHX ypaBHEHUH.
IIposepounas paboma.

14

Camocmoamensvhaa pagoma: cocraBieHue KpoccBopra «CTeneHb»; BBITOIHEHHE TpaduuecKkoil paboThI
«[Toctpoenue rpadukoB jmorapudMUUECKNX M TOKA3aTEIbHBIX (DYHKUHWI»; BBINOJIHEHHE UHIUBHyaIbHON
pabotel «CBoiicTBa norapuMoBy; cocraBieHue tecra «llokazaTenpHble W JOrapUPMHUECKUE YPABHEH U
Y HEPaBEHCTBAY.

11

Tema 4. IIpsiMble U IUIOCKOCTH B IPOCTPAHCTBE

35

Jlekuuu:
B3aumHoe pacnonokeHue JBYX NpsIMBIX B TpocTpaHcTBe. [lapanienbHOCTh MpsSMOW M TJIOCKOCTH.

[TapamtensHOCTE TIOCKOCTEN. [lepreHIMKYIAPHOCTD NPAMON U IJIOCKOCTH. [IepreHIuKysap U HaKJIOHHAs.
Yroa MexXIy NpsAMON U IUNIOCKOCTBIO. [IByrpaHHBIN yroi. YToi MeXIy IIIOCKOCTAMU. [IepreHIuKyaIsapHOCTh
JIBYX TIJIOCKOCTEH.

I'eomerpuueckue mnpeoOpa3oBaHUsl MPOCTPAHCTBA: MApAUICNbHBIM NEPEeHOC, CUMMETPHUs OTHOCHTEIBHO
IIJIOCKOCTH.

[TapannensHoe mpoekTupoBanue. Ilnomanp opToroHansHOM mpoekiuu. M300paxkeHue MpOCTPaHCTBEHHBIX

¢buryp.

16

Ilpakmuueckue 3anamusn:

B3aumHoe pacnonokeHue JBYyX HpsMbIX B HpocTpaHcTBe. [lapaiienbHOCTh MpsMOW M IMIJIIOCKOCTH.
[TapannensHOCTh MIockocTel. [lepneHaAuKyIIpHOCTh NPAMOM M IUIOCKOCTU. lleprnenauKynsap U HakIOHHAas.
Yros Mexy NpsAMOHN M IUNIOCKOCTBIO. /IByrpaHHBIN yroi. Yros Mexy IIIOCKOCTSAMU. [lepreHInKyIsapHOCTb
JIBYX TIJIOCKOCTEH.

I'eomeTrpuueckue npeoOpazoBaHUS MPOCTPAHCTBA: MApPAJIIENbHBIA MEPEHOC, CHUMMETPHUS OTHOCHTEIHHO
IIJIOCKOCTH.

[TapannensHoe nmpoexkTupoBaHue. [lmomans opToroHanpHON npoekiuu. M300pakeHue NpoCcTpaHCTBEHHBIX
buryp. Ilposepounas paboma.

Camocmosmenvhnas paboma: IOATOTOBKA pe(bepaTa IO TEME « HapannenLHoe MIPOCKTUPOBAHUE U €TI0

11
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cBoiictBay; IloropenoB A.B. I'eomerpus. 10-11 knaccel. 3agaun Ne 8 (myHKT 2), 14 (myHKT 4), No21 (myHKT
10), Ne34 (mynuxt 12); pewenue 3amgau no teme «llepnenaukynssp u  HakioHHas»; lloropenos A.B.
I'eomerpus. 10-11 kmaccsl. 3amauu Ne51, 52 (myHkT 19), No58 (mynkt 20).

Tema 5. KomOunaropuka 22
Jekuuu: 10
OcHoBHbIE MOHATHS KOMOMHATOPUKH. 3a/layd Ha MOJICYET YMcia pa3MeIleHUui, MepecTaHOBOK, COUYETaHHM.
Pemenne 3amau Ha mnepebop BapuanToB. Dopmyna Ounoma HproToHa. CBoiicTBa OMHOMHHATBHBIX
kod(urmenton. Tpeyroapuuk [lackars.
Ilpakmuueckue 3anamusn: 6
OcHoBHbIE MOHATHS KOMOMHATOPHUKH. 3aJaud Ha MOJCYET YMCiIa pa3MeIlleHUul, MepecTaHOBOK, COUETaHHIA.
Pemenue 3amau wa mepebop BapuantoB. Dopmyna Ounoma HproTtona. CBoiicTBa OMHOMHHAIBHBIX
koaddunumentos. Tpeyronbuuk [lackans. /Iposepounas paboma.
Camocmoamenvhas pagoma: CoO3JaHAE TIPE3CHTAUN «IJIEMEHTHI KOMOMHATOPUKI.

Tema 6. KoopanHaThl 1 BEeKTOPbI 25
Jexkuuu: 12
[IpsmoyronbHas (IekapToBa) cHCTEMa KOOPAWHAT B MpocTpaHcTBe. DopMyra pacCTOSHHS MEKIY JBYMS
TOYKaMH. YpaBHEHHs c(epbl, MIOCKOCTH U mpsiMoil. BekTopsl. Moayns BekTopa. PaBeHCTBO BEKTOpOB.
CrnosxeHue BEKTOpPOB. YMHOKEHUE BEKTOPA HA YUCIIO. PaznoskeHne BEeKTOpa 10 HAIPABICHUSAM. YTOJI MEKIY
nBymst Bektopamiu. [Ipoekius Bektopa Ha och. Koopaunatsl BekTopa. CkansipHOE MPOU3BECHIE BEKTOPOB.
Vcnonb30BaHMe KOOPMHAT U BEKTOPOB MTPH PEIICHUN MAaTEMATHYSCKUX M TPUKJIAIHBIX 3a]1ad.
Ilpakmuueckue 3anamusn: 8

[Ipu3Haky B3aMMHOIO PacIoIOKEHUS IPSAMBIX. YTOJI MEXAY MPAMBIMU. B3anMHOE pacnosioxkeHue NpsIMbIX U
mI0ckocTel. IlepreHIuKynsap U HaKJIIOHHAs K INIOCKOCTH. YTOJI MEXAY IPSAMOHN U INIOCKOCTBIO. TeopeMsl 0
B3aMMHOM pacCIIOJIOKEHUHU NPSIMOU U IJIOCKOCTH. TeopeMa o Tpex nepreHaukymspax. IlpusHaku u cBoiicTBa
MapaJuleIbHbIX U NEPHEHIUKYISAPHBIX IIJIOCKOCTEH. PaccTosiHMe OT TOYKM A0 IUIOCKOCTH, OT IPSMOM 110
IJIOCKOCTH, PACCTOSHHE MEXKIY IUIOCKOCTAMH, MEXAY CKPCIIMBAIOUIUMUCA MNPAMBIMH, MEXKIY
IPOU3BOJILHBIMU (UTypaMu B mpocTpaHcTBe. [lapannensHoe nmpoekTupoBaHHe U ero cBoiictBa. Teopema o
IJIOIIAAM OPTOTOHAJIBHOW IIPOEKIMM MHOIOYIOJbHHKA. B3auMHOE pacnosioKeHue IPOCTPAHCTBEHHBIX
¢uryp. Pasnuunble Buabl MHOrorpaHHukoB. Mx wuzoOpaxenus. CedeHus, pa3BEepTKH MHOTOTPAHHUKOB.
[Inomane moBepxHocTH. Buapl cummeTpuil B mpoctpancTBe. CHMMETPHS TEJI BPAILIEHUS] 1 MHOTOTPAHHUKOB.
Brruncnenune iomianeit u oobemoB. Bekropsl. JlelicTBus ¢ BekTopamu. JekapToBa crcTeMa KOOPAMHAT B
MPOCTPAHCTBE. YPaBHEHHE OKPYKHOCTH, C(hephl, IUIOCKOCTH. PaccTosiHMe Mexmy Toukamu. JleWcTBHS C
BEKTOpaMHM, 3aJaHHBIMU KoopAuHaTamu. CKalsipHOE NPOU3BENEHUE BEKTOPOB. BekTOopHOE ypaBHEHME
NPSIMOMN U TUIOCKOCTH. [Iposepounas paboma.

Camocmoamenvuaa padoma: coctaBieHue BonpocoB 1o teme «Bekrtopel». [loropenos A.B. I'eomerpus.
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10-11 xmaccer, 3agaun Ned47 (myHKT 33), Ned9 (myHKT 34); BRIMOJHEHWE JOMAITHEH KOHTPOJIBHOW pPaOOTHI
«BekTopb».

Tema 7. OcHOBbI TPUTOHOMETPUH 42
Jexkuuu: 13
7.1. OcHoBHbIe noHsATHA. Paguannas mepa yria. CUHYC, KOCUHYC, TAHI'€HC U KOTaHI'eHC uncia. OCHOBHBIE
TpUrOHOMETpHUecKne ToxaecTBa. Dopmynbl npuBeneHus. Dopmynsl cioxeHus. Dopmysbl yABOCHUS.
@®opMynbl  ToJIOBUHHOTO  yria. [IpeoOpa3oBaHusi NOPOCTEHIIUX TPUTOHOMETPUYECKUX  BBIPAXKCHUI.
[Ipeobpa3oBaHre CyMMBI TPUTOHOMETPHUUECKMX (YHKIMI B MPOU3BEIECHUE M MPOU3BEICHUS B CyMMY.
BripakeHne TpUroHOMeTprUUecKuX (DYHKIIHIA Yepe3 TAaHT€HC TI0JIOBUHHOTO apryMeHTa.

7.2. OOparHble TpuroHomerpudeckue  (GyHKHuM. ApPKCHHYC, apPKKOCHUHYC,  apKTaHIEHC.
TpuroHomeTrpuyeckue ypaBHEHMsI U HepaBeHCTBA. llpocTeiiline TpPUTOHOMETPUYECKHE YpaBHEHHS.
[Ipocreiimune TpUroHOMETPUYECKHE HEPABEHCTBA.

Ilpakmuueckue 3anamus: 21
Panuannplii  MeTon M3MepeHHUsT YIJOB BpalleHUS U CBA3b C TpaaycHoil mepoil. OCHOBHBIE
TPUTOHOMETPHUYECKUE  TOXKIECTBA,  (DOPMYNIBI  CIIOKEHHs,  YABOSHHs, TpPEOOpa3oBaHHE  CYMMBI
TPUTOHOMETPUYECKUX (YHKIUI B MPOU3BEACHUE, MpeoOpa3oBaHUE NPOU3BENCHUS TPUTOHOMETPUUYECKUX
GbyHKIUH B CymMMy.

T'ooosaa konmponavnasa paboma 3a 1 Kypc.

OOpatHble  TPUTOHOMETpUYECKHME (YHKIMHM: apKCUHYC, apKKOCHHYC, apkraHrenc. IIpocrteiimme
TPUTOHOMETPHYECKHE YPaBHEHUS U HepaBeHCTBA. [Iposepounas paboma.

Camocmoamenvnaa __padoma: W3rOTOBICHWE MOJAEIU TPUTOHOMETPUYECKOTO Kpyra; IOJIrOTOBKa
cooOmenuss  «lcropus  TPUrOHOMETPHUM, €€ POJIb B HW3YUYEHUH €CTECTBEHHO-MAaTEeMaTHUYECKUX HayK»,
Anrebpa u Havana a”anuza: Yued. mig 10-11 k. / A.H. Koamoropos, A.M. Abpamos, A.Il. JlyaHuusia u
ap. (ctp. 80-81) Ne 160, 163, Bompocs! U 3aaHusi HAa OBTOpeHHE (cTp. 96) Ne 21, 22; BhIONHEHUE TECTa
«TpUroHOMeTpHYECKHE YPaBHEHUS.

Tema 8. ®ynkunu u rpapuxkn 30
Jekyuu: 13

8.1. ®ynkuun. O0nacTh onpeneNeHuss ¥ MHOXECTBO 3HaU€HU; rpaguk (yHKLIUHU, TOCTPOCHUE TpapHUKOB
(GyHKIMH, 33JaHHBIX Pa3IMYHBIMH CIIOCOOAMHU.

8.2. CpoiicrBa (yHKuuM. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OTPAHUYEHHOCTb, IMEPUOJUYHOCTD.
IIpomexxyTku BO3pacTaHusi M YOBIBaHUs, HaumOOJblllee M HAaUMEHbIIEe 3HAYCHHs, TOYKU HKCTpEeMyMa.
I'paduueckass mHTepnperanus. [IpuMepsl (DYHKIIMOHANBHBIX 3aBHCUMOCTEH B pEalTbHBIX IpOIECCax |
ABNeHUIX. Apudpmernueckue onepanuu Hajg ¢yHkuuaMu. CroxHas QyHkius (komno3unus). [Tonsrue o
HETPEPBIBHOCTH (DYHKITUH.

8.3. O6parubie ¢yHkuun. OOnacTe ompeneneHuss U 00IaCTh 3Ha4YeHHWH oOpatHON (yHKuMU. ['padux
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o0paTHO# GyHKITHH.

Ilpakmuueckue 3anamus:

®yukuun. OOnacTe ompenencHUs W MHOXKECTBO 3HAaueHWH; rpaduk (yHKIMU, MOCTpoeHHE TpaduKoOB
(GyHKIUH, 3aJaHHBIX Pa3IMYHBIMUA CIIOCOOAMH.

CaoiictBa ¢yHKuMH. MOHOTOHHOCTb, YETHOCTb, HEUYETHOCTb, OTPAHUYECHHOCTb, MEPUOJIUYHOCTD.
[IpomexyTku Bo3pacTaHus U YObIBaHUS, HauOOJbIlIee W HAaWMEHBIIEE 3HAUYEHHUS, TOUYKH DJKCTpEeMyMa.
I'padmueckas unTepnperanus. [Ipumepsl (yHKIIMOHATBHBIX 3aBHUCHMOCTEH B pEalbHBIX MpOIEccax H
SBICHUAX. Apudmernueckue omnepanun Haa GyHkuusmu. CroxHas QyHkmus (kommosunus). [lonstue o
HETPEPHIBHOCTH (DYHKIUH.

Oopartnbie pynkmun. O6macTh onpeneacHus U 001acTh 3HaYeHUN oOpaTHOi GyHkuuu. ['paduk oOpaTHOI
bynkuuu. Ilposepounas paboma.

Camocmoamenvnaa _padoma: BbIIONHEHUE Tpaduueckod  paboTel «I'paduku TPUrOHOMETPUUECKUX
GbyHKIM»; BeIMONHEHHE Tpaduueckoir pabotel  «llocTpoeHne rpaduKoB pasTUYHBIX (QYHKIUH ¢
OMOLIBIO  NPeoOpa3oBaHMi»; BBHIIOJIHEHHE JOMAalIHeH KOHTPOJBHOH padoTel «CBoiicTBa (DyHKUUMIA.
VccnenoBanne CBOWCTB (PYHKIHH IO TpaduKy».

Tema 9. MHOrorpaHHUKH M KpPYyIJible TeJ1a

46

Jlexkyuu:

Bepmunsl, pebpa, rpann MHororpaHHuka. PasBeprka. MHoOrorpanssie yribl. BeITykible MHOTOTPaHHUKH.
Teopema Ditnepa. Ilpusma. [Ipsimas u nHaknonnas npusma. [IpaBunbnas npusma. [lapamnenenunen. Kyo6.
[Mupamuna. IlpaBunbHas mnupamuaa. YceueHHas nupamuja. Terpasgp. Cummerpum B KyOe, B
napaienenunene, B npusme u nupamune. CeueHus kyOa, mpusmbl M nupamuabl. [IpencraBneHue o
MpaBWJIbHBIX MHOTOTPaHHHUKaX (TETpasape, Kyde, OKTadape, JOAEKadApe U UKOCASPE).

Tena u moepxHocTH BpamieHus. LuauHap u koHyc. YceueHHbI kKoHyc. OCHOBaHHE, BbICOTa, OOKOBas
MIOBEPXHOCTh, oOpa3ymolas, pa3Beprka. OceBble CEUEHHUs] W CEUeHUs, napasuieiabHble ocHoBaHuio. [llap u
cdepa, ux ceuenus. KacarenbHas miockocts k cepe. 3amepenus B reomeTpuu.

O6beM u ero uzmepenue. PopMyiel 00bemMa Kyda, MPSAMOYTOJIbHOTO Mapajlielenunena, Ipu3Mbl, HUIHH]IPA.
®opmyiel 06beMa TUpaMUIbl U KOHyca. POpMyIIbl TUIOIAAN MTOBEPXHOCTEH HMIMHAPA U KOoHyca. DopMyIbl
ob0bema mapa u mwiomanau cdepsl. [logobue Tten. OTHOIIEHUS TIUIOMIA/IE TOBEPXHOCTEH U OOBEMOB
10JIOOHBIX Te.

19

Ilpakmuueckue 3anamus:

Bepmmnebl, pebpa, rpanrn MHOTOTpaHHUKa. Pa3zBepTka. MHOTOrpaHHbIe yriibl. BEIMYKIIble MHOTOTPaHHUKHU.
Teopema Diinepa. Ilpusma. Ilpsmas u HakmonHas npusma. [IpaBunbnHas npusma. [lapamnenenunen. Kyo.
[Mupamuna. IlpaBunbHas mnupamuaa. YceueHHas mnupamunga. Terpadap. Cummerpun B KyOe, B
napajuienenunesne, B npusMe u nupamuae. CedeHus KyOa, mpusMmbl M nupamuzbl. llpencraBnenue o
MIPaBIJIbHBIX MHOTOTPaHHHUKAX (TETpadape, Ky0e, OKTadpe, JoACKadIpe U UKOCAYIPE).

11
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Tema u moepxHoctu BpameHus. [lwmHaap u koHyc. YcedeHHbI KoHyc. OCHOBaHHE, BBICOTa, OOKOBas
MOBEPXHOCTh, OOpasyromas, pazBeprka. OceBble CEUCHHsI U CEUCHHs, MapajviesibHble ocHOoBanuio. llap u
cdepa, ux ceuenus. KacarenpHas miockocts k cepe. 3mepeHus B reoMeTpUH.

Ob6wvem u ero usmepenue. WuterpanpHas (opmyna obdbema. Dopmysnsl o0bema Kyba, MPSMOYTrOJIBHOTO
napajuiefienunena, npusmbl, muiuHApa. dopmynsl o0bema nupamuabl U KoHyca. PopMynbl IIOMIAAH
MOBEPXHOCTEH IMHApa U KoHyca. Popmyssl o0bema mapa u miomaau cepsl. [Togodue Ten. OTHOMmEHUS
ionaiel noBepxHocTel 1 00beMOB N0I0OHBIX Tell. [Iposepounas paboma.

Camocmoamenvnaa padoma: W3rOTOBICHUE MOJCJIIA  MHOTIOIPDAHHMKOB; IIOJAIOTOBKA IPE3ECHTALMU
«CedeHns NpU3MBI U IUPAMUJBDY; COCTABICHHE KpOoccBOpaa «MHOIOrpaHHMKHWY; U3TOTOBICHUE  MOJEIH
TEJ1 BpalUICHUSA; BBINOJIHEHUE JOMAIIHEH  KOHTPOJBHOMN pabotel  «Tena BpamieHUs»; cO3/laHUE
npeseHTaimu « [lap. BzauMHoe pacnosnokeHue II0CKOCTEN 11apay.

16

Tema 10. Hauaja maTeMaTHYeCKOIr0 aHAJIH3a

45

Jlekuuu:
10.1. IocaexoBareabHocT. CriocoObl 3aJaHnsI U CBOKWCTBA YKCJIOBBIX IocienoBarenbHocTeil. [loHsTue o

npezene nocnenoparesibHocTu. CylecTBOBaHKE MIPeJiela MOHOTOHHON OTPaHUYE€HHON MOCIIEI0BATEIBHOCTH.
CyMmMupoBaHue ocie10BaTeIbHOCTeH. beckoHeuHO yObIBatoIias reoMeTprUecKas POrpecchst U ee CyMMa.
10.2. IlpousBoanasi. [loHaTne o TMpoM3BOAHON (YHKIMH, €€ TeOMETPUYECKUNH M (PU3HMUECKUI CMBICIL.
VYpaBHeHHe kacaresnbHOM K rpaduky ¢yHkiuu. [Ipon3BosHbIE CyMMBI, pa3HOCTH, IPOU3BEICHUS, YaCTHBIE.
[Tpon3BoiHBIE OCHOBHBIX AJIEMEHTAPHBIX (yHKIMU. [I[puMeHeHne MpOn3BOAHON K MCCIEAOBAHUIO (QYHKIUN
u noctpoeHuto TrpaduxoB. I[IpomsBoanble oOpaTHON ¢GyHKUMH W Kommo3uuuu ¢GyHkuuu. I[Ipumepst
WCIIOJIB30BAaHUs MPOU3BOJHON I HAXOXKACHUS HAWIYYIIEro peuieHus B NPUKIAAHBIX 3agadax. Bropas
MIPOU3BOJIHAS, €€ TeOMETpHUEeCKUil U (uznyeckuii cMpica. HaxoxaeHne ckopocTu ajis mpolecca, 3alaHHOro
(dbopMyIoil u rpaguKoM.

10.3. IlepBooOpa3Has u mHTerpaJ. [IpumeHeHne ONpeneNeHHOro UHTErpana Al HaXO0XACHUS IUIOIIAIu
KpuBosnuHenHoM Tpanenuu. ®opmyna Hetotona—IJleiionuna. [Ipumepsl npuMeHeHus: nHTerpana B Gu3muke u
T€OMETPHUH.

20

Ilpakmuueckue 3anamus:

YucroBas mocieoBaTelbHOCTb, CIIOCOOBI €€ 3a/1aHusl, BBIYMCICHHUS WIEHOB mHocienoBaresnbHocTu. [penen
MOCJIeI0BATENbHOCTU. beckoHeuHo yObIBarolasi reoMeTpuyecKas

nporpeccus. [lpou3BomHas: MEXAaHWYECKMH M TEOMETPUYECKUI CMBICI TMPOM3BOAHON. YpaBHEHME
KacarenbHO B obOmiem Buje. [lpaBuna u dopmynsl nuddepeHpoBaHus, Tabiula TPOU3BOIHBIX
asieMeHTapHbIX GyHKUud. VccnenoBanue GyHKIMK ¢ TOMOIIBIO MPoU3BOHON. Haxoxxaenne HanGobIIero,
HaMMEHBIIETO 3HAUYEHUS U SKCTPEMAIbHBIX 3HAUYEHUN (PYHKIIUH.

Wnterpan u mnepBooOpaszHas. Teopema Hprorona—JleiiOnuna. IIpumenenne MHTErpana K BbIYHCICHHUIO
(bU3MYeCKUX BEIUMYMH U TIomanei. /Iposepounas paboma.
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Camocmoamenvhasa ___padoma: COCTaBlIieHHEe TaOJUIBI OCHOBHBIX (opmyn auddepeHnnpoBanus; 13
BBIIIOJIHEHME TecTa 10 TeMe «lIpousBogHas»; cocraBinenue kpoccsopua «lIpousBomHasy»; pelieHue 3anad

Ha HAaxXO0XJIECHHE CKOPOCTM M YCKOPEHHMS C IOMOILIbIO IPOM3BOJHOM; PELICHHE 3aa4 Ha HMCCIICIOBAHUE

(YHKIMU C TOMOIIBIO TPOU3BOAHOM.

Tema 11. UHTErpaj u ero npuMeHeHmne 35
Jexkuuu: 14
IlepBooOpazHass u wuHTerpan. [IpuMeHeHHe ONpeAeNeHHOro HHTerpana Ui HaxXOoXKJIEHHs IJIOLIaau
KpuBoJMHEWHOU Tpanenun. Popmyna Hetorona—IJleitOnuna. [Ipumepsl npuMeHeHns: HHTETpaia B GU3UKE U
TE€OMETPHH.

Ilpakmuueckue 3anamun: 8
HNuterpan um mepBooOpazHas. Teopema Hprorona—JleliOnuna. IlpumeHeHne WHTETpana K BBIYUCICHHIO
(bu3HUeCKUX BEJIMYMH U Tuionianei. Ilposepounas paboma.

Camocmoamenvnaa padoma: BbHIIIONHEHUE Tpapuueckoil paboThl «Bpruucienue miomaneit uryp c 13
MTOMOIIBIO MHTETpaNIay; coctaBieHue Tecta «IlepBooOpa3Hasy»; AnreOpa u Hauasa ananusa: Yueb. s 10-11 ko

/ A.H. Konmoropos, A.M. A6pamoB, A.Il. dyaauusir u ap. Ne 351(r), 352, 356. Bonpocs! 1 3aia4n Ha MOBTOPEHHE

(ctp. 206) Ne 4, ctp. 197-198 npumepst 3-4 (pa3o0OpaTth).

Tema 12. DiieMeHTHI TeOPHHU BEPOATHOCTH M MATEMaTHYe€CKOH CTaTHCTHKH 16
Jexkuuu: 11
CoObITHE, BEpOSTHOCTb COOBITHS, CIOXKEHHE U yMHOXXEHUE BeposTHocTed. [loHsTHe O He3aBHMCHMOCTH
coOblTui. JlucKpeTHas ciyyaiiHas BeJIMUYMHA, 3aKOH €€ pachpezeneHus. UYuciaoBble XapaKTEPUCTHKH
JTUCKPeTHOM ciydaiiHoi BenuuuHbl. [loHATHE O 3aKoHE OONBIIMX YMCEN. DJIEMEHThl MaTeMaTH4YeCKOH
cratuctuku. llpencraBneHne AaHHBIX (TaONMIBI, JUarpammbl, TpaQuKu), TeHepajgbHash COBOKYIHOCTD,
BbIOOpKa, cpeaHee apupmeTnyeckoe, Meauana. [Tonarue o 3agauax MaremMaTuyeckoi ctaTUCTUKU. Pemenue
MIPaKTUYECKHX 3aJ1a4 C IPUMEHEHUEM BEPOSTHOCTHBIX METOJIOB.

Ilpakmuueckue 3anamus: 5
Hcropus pa3BUTHS KOMOMHATOPUKH, TEOPHHU BEPOSTHOCTEH M CTATUCTHKM U UX POJIb B Pa3IMYHBIX cdepax
YeloBeYEeCKON JKM3HenesATeNbHOCTH. IlpaBunma koMmOuHaTopuku. PerieHne KkKOMOWHATOpPHBIX —3ajad.
Pasmenienus, coueranus u nepecraHoBku. bunom Herotona n tpeyronsHuk Ilackans. IIpukinanseie 3agadn.
Kiaccuueckoe ompezneneHue BEpOSATHOCTH, CBOMCTBA BEPOSITHOCTEH, TEOPEMa O CYMME BEPOSITHOCTEM.
Boeruucnenune BepositHocted. Ilpukmannele 3amaun. llpencraBiieHne 4YHMCIOBBIX JaHHBIX. [IpukitanHbie
3anauu. Ilposepounas paboma.

Tema 13. YpaBHeHHsI 1 HEpABEHCTBA. 28
Jekuuu: 18

13.1. YpaBHeHusi M cCHCTeMbl YypaBHeHHWil. PalnoHalbHBIE, HpPpPAMOHAIBbHBIC, IMOKA3aTEIbHBIE |
TPUTOHOMETPUYECKHE YPaBHEHHUS U CUCTEMbI. PaBHOCUIIBHOCTh YpaBHEHUM, HEPABEHCTB, cUCTEM. OCHOBHbIE
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NpUeMbl HX pelIeHus (pa3joKeHWE Ha MHOXHUTENIU, BBEJACHHE HOBBIX HEU3BECTHBIX, IOJICTAHOBKA,
rpaduUecKuii METox).

13.2. HepaBencrBa. PanuoHallbHbBIE, UppaAlMOHAIBHbBIC, [OKa3aTelIbHbIE M TPUTOHOMETPUUYECKHUE
HepaBeHCTBa. OCHOBHBIE TPUEMBI UX PEIICHHUS.

13.3. Ucnosab30Banue CBOMCTB M rpadpukoB GyHKIUI NPU pellleHNH YPABHEHUI U HepaBeHCTB. MeToj
uHTEpBaIOB. M300pakeHNe Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PEIICHUN YpaBHEHHI U HEPABEHCTB C
JBYMsI IEPEMEHHBIMU U UX CUCTEM.

13.4. Ilpukiagnblie 3a1a4u

[IpumeHeHne mMaTeMaTUYeCKUX METOJOB JUIS PEUICHHS COJAEPXKATeNbHBIX 3a/ad U3 Pa3IMYHBIX 00JacTeit
HayKU U NpakTuku. MHTepnperanus pe3ynbraTa, y4eT peaabHbIX OrpaHUYCHUN.

Ilpakmuueckue 3anamuas: 10
Kopuu ypaBHenuii. PaBHOCHIBHOCTH ypaBHeHmid. IlpeoOpazoBanme ypaBHeHHH. OCHOBHBIE TNPHEMBI
pemieHust ypaBHeHui. Pemienue cucrem ypaBHeHui. Vcrosib3oBaHHE CBOMCTB M rpaduKOB (YHKUUH AJs
pelieHns ypaBHEHUM U HepaBeHCTB. /Iposepounas paboma.

Bcero: 394
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3. IPUMEPHBIE TEMbI PE®EPATOB (JOKJIAZ1OB)
N UHAUBUAYAJIBHBIX ITPOEKTOB

HenpepsbiBHbIE 1poOH.

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

Cpennue 3HaUeHUS U UX IPUMEHEHUE B CTATUCTUKE.
BekropHoe 3ananue NpsMbIX U INIOCKOCTEN B IIPOCTPAHCTBE.
CrnosxeHre TapMOHUYECKUX KOJICOaHUH.

['paduueckoe perieHrne ypaBHEHUH U HEPABEHCTB.

[TpaBuIIbHBIE U MTOJIYIPABUIbHBIE MHOTOTPAaHHUKH.
Konunueckue ceyeHust 1 UX IPUMEHEHHUE B TEXHUKE.

. IlonsTne nuddepeHunana u ero NpUIOKEHHUS.

. CxeMbl TOBTOPHBIX UCIIBITAHUN bepHysuin.

. Ucropus nosiBiaeHus areOpbl Kak HAyKH.

. AnreOpa: OCHOBHBIE HaJajIa aHAIM3A.

. CBsI3p MaTEMAaTUKU C JPYTMMU HayKaMH.

. CrtocoObI BEIYMCIICHUS] HHTETPAJIOB.

. Onpesienienne >neMeHTapHbBIX QYHKINH.

. JIBOWiHBIE HHTETrpasIbl ¥ MOJISPHBIE KOOPIAUHATEL.

. 3anuch U BeluUciIeHne qudQepeHnanbHbIX ypaBHEHUH.

. CyIIHOCTB IMHENHON 3aBUCUMOCTH BEKTOPOB.

. MareMaTuyeckue rojloBOJIOMKU U UTPBL: CYLIHOCTb, 3HAYCHUE U BUIBL.
. OCHOBHBIE KOHIIETIIIMA MAaTEMaTHYECKOT0 MOJIEITMPOBAHHUSI.

. MareMaTnyeckoe nporpaMMUpOBAaHUE: CYIIHOCTh U 3HAYCHUE.
. MeTtonsl pelieHns! INHEWHBIX YPaBHEHUM.

. [lpuMeHeHne KpaTHBIX TUOO TPONHBIX MHTETPAJIOB.

. Perienne cMemIaHHbIX MaTeMaTUYECKHUX 3a1au.

. BelynciieHre TPUTOHOMETPUYECKUX HEPABEHCTB.

. Maremaruyeckas ¢punocodus Apucrorens.

. Martematuk Dilsiep U €ro Hay4Hble TPYZBI.

. Onpenenenne 3KCTpeMyMOB (DYHKIIMI MHOTHX TIEPEMEHHBIX.

. CyIIHOCTh aKCMOMATUYECKOTO METO/1A.

. JIekapT u ero MmaTeMaTU4ECKHUE TPYIbI.

. OCHOBHBIE KOHIIEIIINA MATEMATHKHU.

. Pa3BuTHeE NOrMKM M MBINUIEHHS HA YPOKaX MaT€MATHKU.

. CoBpeMeHHbIe OTKPBITHS B 00JIACTH MaTEeMaTHKH.

. IIpeneinsl 1 NpOU3BOAHBIE: CYIIHOCTD, 3HAUEHUE, BEIYUCIICHUE.
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4. YCJOBUS PEAJIN3AIIAU YYEBHOM JUCIUILINHBI

4.1. TpeOoBaHMsA K MUHUMAJIbHOMY MAaTEePHAJIBHO-TEXHHYECKOMY 00ecneYeHn 0
Peanu3zanus yueOHON AUCHUILIMHBI TpeOyeT HaTM4Ks y4eOHOro KabuHeTa MaTeMaTHKH.

O6opynoBanune y4eOHOro KabuHeTa:
- TOCAJI0YHbIC MECTa 00YYaIOIIHXCS;

- yueOHasl 10CKa,

- pabouee MeCTO IpenoJaBaTess.

TexHuuyeckue cpeacTBa 00y4eHus :

- KOMIIBIOTEP C BBIXOJOM B UHTEPHET; MYJIbTUMEIUNHBIN IIPOEKTOD;

- IPOCKIIMOHHBIN JKpaH;

- CUCTEMaTH3UPOBAHHBIE 10 TEMaM HarJsIHbIe TOCOOUs, pa3aTOuHbIA MaTepral (KapTOUKH );

- IJTAKaThI ¢ (POPMYJIaMHU.

4.2. UudopmanuonHoe odecrieueHune o0ydeHust

Ilepeuenb pexoMeHaAyeMbIX Yy4eOHbIX H31aHuii, UHTepHeT-pecypcoB, I0NMOJHHUTEIbHOMN
JUTEpaTyphbl.

10.

OCHOBHBIE UICTOYHUMKMU:

bammakoB M.M. Maremaruka: yueOnuk ans CIIO / M.M. Bammakos. - 7-e u3f., crep. —
M.: Akanmemus, 2020. — 256 c.

bamvakoB M.M. MaremaTuka: anrebpa M Hayaia MaTeMaTUYeCKOTO aHAIHM3a, T€OMETPHUS:
3amgaunuk: yue6. mocodue mist CI1O / M. Bbammakos. - 4-e u3a., ctep. — M.: Akagemus,
2017. - 416 c.

bammvakos M.M. MaremaTtuka: KH. [ NpenojaaBaTens: merona. mocobue. — M., 2013
Bbammakos M.U., L{pranos .M. MeToaundeckoe mocodue st moAroToBku k EI'D. — M.,
2011.

Anrebpa u Havana aHanuza: y4yed. ans 10-11 k. o6meoOpazoBaTENbHBIX YUPEKICHHM/

(A.H. Konmoropos. A.M. Abpamos. [O.I1. lynuunsia u np.); nox pea. A.H.Kommoroposga.-
15 u3a.- M. IIpocBemenue. 2014.- 384 c.

I'eomerpus: yueb. mus 10-11 k. obmeobpazoBatenbHbix yupexaeHuit / A.B. [loropenos.-
6- e m31.. 1opad. - M. : IIpoceemenne, 2014. - 175 c.

COopHuUK 3a7aHui U MPOBEAEHUS MHUCbMEHHOIO 3K3aMeHa Mo mareMartuke (Kypc A) u
anreOpe 1 Hayanam aHanuza (kypc B) 3a kypc cpenneit mxosnsl. 11 kmace / I'.B. lopogees.
I''K. MypaBu=s. P.. A. CenoBa. - 5-e u3z.. crepeotu. - M.: [Ipoda, 2002. - 160 c.
Mopakosuy A.I'., CmupHoBa U.M. Maremaruka. 10 ki.: Yueb. 11 ob6meoOpa3oBart.
yupexaenuil. - M.. Muemosuna, 2004,- 384 e.: ui.

Mopakosuu JI.I'., CmupHoBa M.M. Marematuka. 11 xm.: Yueb. mis oOreoOpa3osar.
yupexaeHuil. - M.: Muemo3una, 2005,- 379 e.: uin.

Hanasu A.A. Maremaruka: yuebnuk. / A.A. [lapasH. - 2-e uza. - M. : ®OPYM. 2010. - 544
c. (I1podeccruonansuoe o6pa3oBanue).

Hanasu A.A. COopHuK 3amad mo Mmartemaruke: y4ded. mocodme / A.A. HamasH. - M. :
®OPYM : UHOPA -M, 2008. - 352 c. - (IIpodeccronansHoe 00pa3oBaHue).

JOIOJIHUTEJIBHBIE NCTOUYHUKM:
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1. Tectpl. Matemaruka. BapuanTel W OTBeTHl IEHTPAJIM30BAHHOTO (aOUTYPUEHTCKOTO)
tectupoBanud - M.: OO0 «PYCTECT», 2006.

NMHTEPHET-PECYPCEHI:
1. www.fcior.edu.ru (MadopmamonHsie, TPEHUPOBOYHBIC U KOHTPOJIbHBIE MAaTEPHAIIBI).
2. www.school-collection.edu.ru  (Eaunas kosutekimu  1udpoBbIX  00pa30BaTEIbHBIX
peCypcoB).
3. http://lwww.pm298.ru/ IIpuxiadnas mamemamuka - CupaBOYHUK MaTeMaTHICCKUX (POPMYIL.
IIpuMepsl 1 3a1a4K C PEIICHUAMHE
4. http://www.bymath.net/ Bcst snemenTapHast MaTeMaTika, MaTeMaTHdecKasi HHTEPHET-IIKOJIA
5. http://allmath.ru/ Bes Matematnka B OJJHOM MECTE, MAaTEMAaTHYECKU MMOpPTall, HA KOTOPOM

BBI HaiizieTe 1000l MaTepual o MaTeMaTHYSCKUM JUCIUTLTHHAM.
6. http://www.mathtest.ru/ MatemaTrka B IOMOIIIb IIKOJILHUKY M CTYACHTY.
7. http://mat.1september.ru/ Maremaruyeckuii OH-TaliH KypHau, M3patenbckuil 0M
«IlepBoe ceHTAOPsI». YUeOHO-METOIUICCKHI KypHAI.
8. http://www.1.ege.edu.ru/online-testing/math O¢. nopran no EI'D.
9. http://www.math.ru/ Caiit mis HIKOJBHHKOB, CTYACHTOB, YYUTEICH M JUIS BCEX, KTO

UHTEPECYETCA MAaTEMATHKON ).
10.  http://resh.edu.ru/subject/lesson/1378/ Poccuiickast 311€eKTpOHHAS IIKOJIA.

11.  http://www.1.ege.edu.ru/online-testing/math Od. mopran no EI'D.

12. http://www.math.ru/ Caiit mis HIKOJBHHKOB, CTYACHTOB, YYUTENICH W JUIS BCEX, KTO
UHTEPECYETCS MaTEMaTHUKOMN ).

13.  http://resh.edu.ru/subject/lesson/1378/ Poccuiickast 37€KTpOHHAS IIIKOJIA.
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5. KOHTPO.Ib M OIIEHKA PE3YJIbTATOB OCBOEHHUS YUEBHOM

JANCHUITVINHBI «<MATEMATHKA»

KoHTpo/ib M OLEeHKa pe3ylbTaTOB OCBOCHUS YYEOHOW AMCLMILIIMHBI

OCYIICCTBIIACTCA

MpernoiaBaTesieM B IPOLIECCe MPOBEACHUS MPAKTHUECKUX U JIA0OPATOPHBIX 3aHSATUM, YCTHBIX U
MUCHbMEHHBIX ONPOCOB, TECTUPOBAHUH, a TAK)KE BBHIITOJIHEHUS 00Y4aIOIUMUCS UHIUBUIYaTbHBIX

3aJIaHuil, IPOCKTOB, UCCIICIOBAHUM.

Pe3ynbrarel 00yueHus (OCBOCHHbIE YMEHUSI, YCBOCHHBIEC 3HAHNSA)

DopMBbI U METOABI
KOHTPOJIS U OLIEHKH
PE3yNbTaTOB 00yUYEHUS

- BBIIIOJIHATH apI/I(l)MeTI/I‘ICCKI/Ie I[CI\/'ICTBI/IH, coucrasds YCTHBIC H
MUCbMCHHBIC TIIPUCMbI: HAXOJWUTH 3HAYCHUS KOPHIA HaTypaHBHOﬁ
CTCIICHU, CTCIICHW C paldOHAJIbBHBIM II0Ka3aTclIieM, norapnq)Ma,
HMCIIOJIB3YA  IIPU HGO6XOI{I/IMOCTI/I BBIYHMCIINTCIBHBIC yCTpOI\/JICTBaI
I10JIB30BAaTbhCA OHCHKOﬁ n HpPIKHI[KOﬁ IIpH IIPAKTHUYCCKUX paCuCTaX.

Texywyui KOHmMpPOb—
[YCTHBIE M IHMCHMEHHbIE
OIIPOCHI, SKCIIEpPTHAS

OLICHKa BbITOJIHEHMS [IP.
\Pybestcnolii. KOHmMpOIbL —

- IPOBOAUTDH IO U3BECTHBIM (hOpMyJiaM U MpaBHiIaM MpeoOpazoBaHuUs
OYKBEHHBIX  BBIPQKEHUM, BKIIOYAIONIUX CTEMECHH, PaIUKAaIIbI,
norapuMbl ¥ TPUTOHOMETPUUECKHE (PYHKIIUU; BHIYUCISATH 3HAYCHUS
YUCIOBBIX W OYKBEHHBIX BBIPKECHHM, OCYIIECTBIISISI HEOOXOIMMBIE
MOJICTAHOBKH U MpeoOpa3zoBaHUsl.

DKCIIEPTHAs OILICHKA
BBITIOJTHECHUS
IPOBEPOYHON PabOTHI
Texkywuii KOHmMpOb—
YCTHBIE ¥ IHCbMEHHbIE
OIIPOCHI, AKCIEPTHAs

oleHKa BbimonHeHus [1P.
\Pybestcnolii. KOHmMpOIbL —
DKCIIEpTHAs OILICHKA
BBITIOJIHEHU S
MMPOBEPOYHON pabOTHI.

- ONpeAeATh 3HaueHHe (YHKIMM [0 3HAUYEHUIO apryMeHTa MpU
pa3auuYHbIX crnoco0ax 3agaHusl  (QYHKLIMH; CTPOUTH TIpaduKu
M3y4EHHBIX (DYHKIIHIA;

- ONMCHIBaTh MO TpaduKy M B MPOCTEHIIMX Cly4dasx Mo Qopmyie
MOBEJCHUE U CBOMCTBAa (PYHKIMH, HaXOAUTh MO Tpaduky (QyHKIHH
HanOO0JIbIINE U HAMMEHbIINE 3HAYEHUS.

Texywui KOHmMpPOIb—
YCTHBIC W TIMCbMCHHBIC
OIIPOCHI, JKCIIEpTHAs

onenka BemnoiHenus IIP.
\Pybestcnuliit. KOHmMpPOb —

- pemiatb ypaBHEHHUS, MPOCTEHIINE CHCTEMBbI
UCTIOJb3Ys CBOMCTBA (PYHKLUI U UX IpadHKOB;

- BBIYHUCIATH NPOU3BOJAHBIE M NEPBOOOpA3HbIE 3JIEMEHTAPHBIX
(GyHKLUH, UCTIONB3Ys CIIPABOYHBIE MaTEpPHAIIBL;

- HCCIEeNoBaTh B MPOCTEHMIIMX  CIIydasx
MOHOTOHHOCTb.

YpaBHEHUH,

GbyHKIIMM ~ Ha

DKCIIEpTHAs OIICHKA
BBITIOJTHEHUS
MMPOBEPOYHON pabOTHI.
Texywquit KOHmMpPOb—
YCTHBIE ¥ THMCbMEHHBIE
OMPOCHI, SKCIIEpPTHAS

oleHKa BblnonHeHus [1P.
\Pybestcnuliit. KOHMpPOL —
PKCTIepTHAS OIICHKA
BBITTOJTHEHUS
MPOBEPOYHON pabOTHI.

- BBIYUCIIAATH B HpOCTefIIHHX cIydadax I1uiomaian € HCIIOJb30BaHUEM
MepBOOOPa3HON;

peuiaTb panroOHaJIbHEIC, IIOKA3aTCIIbHBIC u J'IOFapI/I(l)MI/I‘ICCKI/Ie
YpaBHEHHsSIT ¥ HEPABCHCTBA, IMPOCTEHINIME UppaIMOHAIbHBIE U
TPUTOHOMETPHYCCKUEC YPABHCHUSA, UX CUCTCMBI;

- COCTAaBJIATh YpaBHCHHA U HCPABCHCTBA IO YCJIIOBUIO 3a/1a4u.

Texywyui KOHmMpOoJ1b—
YCTHBIE W IIHCbMEHHBIE
OTPOCHI, AKCIEpTHaA

OlleHKa BhIMOHeHus I11P.
\PybexcHblii. KOHmMpoib —
SKCIEepTHAas OlICHKA
BEITIOJTHCHUS

MPOBEPOYHOM pabOTHI.
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OIMMCBIBATHL B3aMMHOC PACIIOJIOXKCHUEC IMPAMBIX U IUIOCKOCTEH B

MPOCTPAHCTBE, ApPryMEHTUPOBAaTh CBOM CYXJIEHUS 00 3ToM
PACIIONI0KEHUY;
- aHaIM3UpOBaTh B IPOCTEHMIIMX  Cly4yasx  B3aUMHOE

pacroyio’keHue 0ObEKTOB B IPOCTPAHCTBE;

- n300pakaTh OCHOBHBIE MHOTOTPAaHHMKH M KpPYTJble Tela;
BBIIIOJHATh YEPTEKU M0 YCIOBUAM 3a]ad; CTPOUTH IPOCTEHIINE
ceueHHst Ky0a, IPU3MBbI, TUPAMUJIBI.

Texywyuii KOHmMpPO1b—
[YCTHBIE M IHMCHbMEHHbIE
OIIPOCHI, SKCIIepPTHAS

olleHKa BbltonHeHus [1P.
\PybextcHolii. KOHmMpoJib —
PKCIepTHAs OIICHKa
BBIIIOJIHEHUS
[IPOBEPOYHOI PabOTHI.

- CMBICH TOHATHI: (YHKIMS, apryMeHT, 3HaueHue (QyHKUUH,
YpaBHEHHE, HEPaBEHCTBO, CHCTEMa. IPOM3BOJHAS, IEpBOOOpa3Hasi,
MHTErpasl, Jjorapudm, KOpeHb, CTENeHb, MHOTOIPAaHHUK, MPHU3MAa,
nupamuia, Kouyc, muuHap, map. Chepa.

Texywyui KOHmMpPOb—
[YCTHBIE M IHMCHbMEHHbIE
OIIPOCHI, SKCIIepPTHAS

olleHKa BbltonHeHus [1P.
\PybextcHolii. KOHmMpoJib —

- CMBIC]I MAaTEMAaTUYECKUX BEIIMYMH: JIJIMHA, IIMPUHA, BBICOTA, 00BEM,
[UIOMIA/Tb, TyTh, CKOPOCTh, YCKOPCHUE.

DKCIIEpTHAs OILICHKA
BBITIOJTHECHUS
MIPOBEPOYHOI PAOOTHI.
Texkywuii KOHmMpOb—
YCTHBIE ¥ IHCbMEHHbIE
OIIPOCHI, JKCIIEPTHAs

oleHKa BbltonHeHus [1P.
\Pybestcnolii. KOHmMpOIbL —
DKCIIEpTHAs OILICHKA
BBITIOJIHEHU S
MIPOBEPOYHOI PAOOTHI.

\Hmozoeviit KOHMpOIb:
PKCTIepTHAS OIICHKA
BBITIOJIHEHU S
PK3aMEHAIMOHHOMN
paboThI

I1P - npakTuyeckas pabora

PaccmoTtpeno:

Ha 3aCEJIaHUH NPEIMETHOMN
(umxnoBoit) komuccuu 16.06.2021 r.
npotokoa Ne 11

IIpencenarens K Ilerpenxo O.B
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