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1. HOACHUTEJBHASA 3AITMCKA

OOmeoOpa3oBaTenbHblii  yueOHBIH mpeamer «MaTtematukay  HU3ydaeTcss B
npodecCHOHANBHBIX 00pa30BaTEIbHBIX OPraHU3ALMUAX, PEATU3YIOMINX 00pa30BaTEIbHYIO
nporpaMMy cpeaHero oOmero oOpa3oBaHHs B Tpeleiax OCBOCHHS OCHOBHOM
npodeccuonanpHoil oOpazoBatensHoi mporpammel  CIIO (OIIOII CIIO) na 6aze
OCHOBHOTO 0011ero o0pa3oBaHHUs TMpPH MOATOTOBKE KBAIM(UIMPOBAHHBIX pPabOUUX,
CIIyalluX U CIEIUATUCTOB CPETHETO 3BEHA.

[Iporpamma pazpaborana Ha ocHoBe TpeboBaHuii @DI'OC cpennero o61Iero
oOpa3oBaHUsl, MPEIBABISIEMBbIX K CTPYKTYpE, COJCPKAHMIO U pe3yJibTaTaM OCBOCHUS
yueOHOrO Tmipenmera «MartemaTuka», B COOTBETCTBHUM ¢ PexomeHmanusiMu 10
OpraHu3allid TMOJY4YEHUs CpeaHero oOmero oOpa3oBaHHs B TIpeleliaXx OCBOCHUs
o0pa3oBaTeNbHBIX MpOrpaMM CpelHero npodeccuoHaIbHOrO o0pa3oBaHusi Ha 0Oasze
OCHOBHOT'0 00111ero 00pa30BaHUs C y4eTOM TpeOoBaHUN (efepanbHbIX FOCYAapCTBEHHBIX
00pa30BaTeNbHBIX CTAHAAPTOB U MOJy4aeMON NMPO(EeCcCHu WIN CIEUATBHOCTH CPEIHETO
podeccCuoHAIBHOTO 00pa3oBaHus (MUChMO JlenmapTaMeHTa rocy1apCTBEHHOW MOTUTHKHU B
chepe noaroroBku padbouux kajapoB u 11O MunoOpuayku Poccuu ot 17.03.2015 Ne(6-
259).

[Iporpamma yueOHOro mpeaMeTa MOXKET ObITh MCIOJIb30BaHA MPU OOYUYEHUU JIUIL C
OTpaHUYEHHBIMU BO3MOKHOCTSIMH 3I0POBBSI.

[TporpamMMa ydeOHOro mnpeaMeTa MOXET ObITh peadn3oBaHa C NPUMEHEHUEM
JUCTAaHLIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHI.

ConepxaHue mnporpamMmbl ydeOHOro mnpenmera «MaremaTuka» HampaBlIEHO Ha
JOCTUKEHHE CIETYIOIIMX LIeJIeH:

— obecrieyeHne CcHOPMHUPOBAHHOCTH TMPEACTABICHUI O COLUAIBHBIX, KYJbTYpPHBIX
HCTOPUYECKHX (haKTOpaxX CTAHOBJICHHS MAaTEMAaTUKU;

— obecnieueHue c(hopMUPOBAHHOCTHU JIOTUYECKOTO, AITOPUTMHUYECKOTO u
MaTEMaTHYECKOTO MBIIIUICHHUS;

— obecrieyeHne CcHOPMUPOBAHHOCTH YMEHUU MPUMEHSTh MOJIYYEHHbIE 3HAHUS TNpU
pEILICHNH Pa3InYHbIX 3a/1a4;

— obecrnieueHue CcGHOPMUPOBAHHOCTH TIPEJACTABICHUM O MaTeMaTHKE KaK 4YacTu
0OIIIeuesIOBeUeCKON  KyNbTypbl, YHHBEPCATbHOM SI3bIKE HAyKH, IIO3BOJISIONIEM
OTHCHIBATHH M3y4YaTh peajbHbIC TPOIECCH U SIBICHUS.

OO6mr1ast XxapakTepuUCTUKA YIeOHOTO MpeAMeTa «MaTeMaTHKA

Marematuka siBnsercs (GyHIAMEHTAIBHON 00I1e00pa3oBaTEIbHON JUCIMILIMHON
COCJIOKHMBIITUMCSI YCTOWUMBBIM COJIEP)KAHUEM U OOIMMUMH TPEOOBAHUSMU K TMOATOTOBKE
00yJaroIMXCs.

B mpodeccronanpHbix  00pa3oBaTENBHBIX ~ OpPTraHU3AIMAX,  PEATU3YIONIUX
o0pa3oBaTeNnpHyI0 MPOTPpaMMy CpeAHero o0mero oOpa3oBaHMsl B Tpeaenax OCBOSHUS
OIIOIT CIIO nabGa3e OCHOBHOTO OOIIEr0 OOpa3OBaHUs, MU3yYEHHUE MATEMaTUKU HUMEET
CBOM OCOOCHHOCTH B3aBUCHMOCTHU OT MPOouJsi mpodeccCHoHaTbHOTO 00pa30BaHMs.

[Ipu ocBoenun crenuanbHocTet CIIO conmManbHO-3KOHOMUYECKOTO Mpoduiiei
npodeccoHanbHOTO 00pa3oBaHUsl MaTeMaTUKa H3y4yaeTcss Oosee yriyOJIeHHO, Kak



npoduibHas ~ ydyeOHash  JMCUMIUIMHA,YYUTHIBAIOIIAs  CHEUU(PHUKY  OCBAMBAEMBIX
CIIEHHAIBHOCTEM.

OTO BBIpaXaeTcsi B COJEP)KaHUU OOYYCHHs, KOJIMYECTBE YacOB, BBIIEISIEMBIX
HAU3y4YeHHE OTAENBHBIX TEM IMPOTPAMMBbI, TTyOMHE WX OCBOCHHUS CTYACHTaMH, 0O0BeMe
MXapakTepe TMPAKTUYECKUX 3aHSATHNM, BHUJAX BHEAYJUTOPHOW  CaMOCTOATEIbHOU
pabOTHICTYICHTOB.

OOmme nenu wW3y4YeHUsT MATEeMAaTHKU TPaJULIMOHHO PEANIM3YIOTCS B YETBIPEX
HaIlpPaBJICHUSAX:

1)  oOmiee npeacTaBicHUe 00 UACAX U METOaX MaTEMAaTHKH;

2)  HHTEIUICKTYaJbHOC Pa3BUTHC;

3)  oBiaaeHHE HEOOXOAUMBIMUA KOHKPETHBIMHU 3HAHUSMHU U YMCHUSMU;

4)  BOCHUTATEIbHOE BO3JICHCTBHE.

[Ipodunuzanust 1enaeil MaTeMaTHYECKOTO OOpa30oBaHUs OTpa)KaeTcs Ha BbIOOpE
NPUOPUTETOB B OpPraHM3alMM YYeOHOH AesTeNbHOCTH oOywaroumxcs. [[is coumanbHO-
AKOHOMMYECKOTO Tpoduis nmpodhecCUOHATIBHOTO 00pa3oBaHusl BHIOOD lieJIeCMENIaeTCsl B
MparMaTH4eCKOM HaIpaBlI€HUH, MPEAYCMATPUBAIOIIEM YCWIEHHUE W PACIIUPEHUE
MPUKIAAHOTO XapaKTepa HM3y4yeHUs MaTEeMaTUKH, MPEMMYIIECTBEHHON OpHUEHTAlUU Ha
AJTOPUTMUAYECKHAN CTUJIb MMO3HABATEIIBHOW €A TEIIBHOCTH.

WN3yyenue wmaTeMaTUKH Kak MNOpOPUIbHOW 00111e00pa3oBaTeIbHON  y4eOHOro
MpeAMETa, YUUThIBaONIel crenuduKy ocBanBaeMbIX cryieHTamu crneunanbHoctu CIIO,
o0ecnieunBaeTcs:

— BBIOOPOM Pa3JIMYHBIX MOJAXOA0B K BBEJICHUIO OCHOBHBIX IMOHSTHIA;

— (¢dopMUpOBaHUEM CHUCTEMbl YYE€OHBIX 3aJaHuii, oOecneunBarmMX 3PPEeKTUBHOE
OCYIIECTBJICHUE BHIOPAHHBIX 11€JIEBBIX YCTAHOBOK;

— o0oraieHueM CIeKTpa CTWIeH y4deOHOW AEesSTENbHOCTH 3a CUET COIJIACOBAHMS C
BEYIIUMH JIEATETLHOCTHBIMHA XapaKTEPUCTUKAMU BHIOPAHHON CIIEIUATbHOCTH.

[IpodunbHas cocraBisionias OTpakaeTcss B TpPeOOBaHMUSIX K  TMOATOTOBKE

00y4aroIINXCSIB YaCTH:

— oOmei  cucTeMbl  3HAHUW:  COJepXKaTelbHbIE  TMPUMEPHl  HCIOJb30BAHUS
MaTeMaTUYECKUX UJIEH U METOJIOB B TPOQPECCUOHATILHON JeATEeIbHOCTH,

— YMEHHUIA: pa3inyue B ypoBHE TPEOOBaHUI K CIIO)KHOCTU MPUMEHSEMBIX allTOPUTMOB,;

— TPaKTHUYECKOTO UCIIOJIb30BAaHUSI ~ TMPUOOPETEHHBIX  3HAHUW W YMEHUMU:
WHJVMBHUAYaJbHOTO Yy4e€OHOTO OmNbITa B TMOCTPOCHUM MAaTEMAaTHYECKUX MOJICIICH,
BBITIOJTHEHUHU HUCCIIEIOBATEIILCKUX ITPOCKTOB.

Takum oOpa3zoMm, peanu3aiusi COACpPKAHUA Y4YEOHOTO TIPEeIMETa OPUEHTUPYET
HAIPUOPUTETHYIO POJIb MPOIIECCYAThHBIX XapaKTEPUCTHK y4eOHON padOThI, 3aBUCSIIINX
ornpoduis TpodecCHOHATFHOTO O00pa30BaHUsI, TONMYYEHHUS OMBITa HWCIOIH30BAHUS
MaTeMaTUKH B COJIEPKATCIBbHBIX H MPOPECCHOHAIBHO 3HAUYMMBIX CHUTYaIUAX TIO0
CpaBHEHUIO c(hOopMaTbHO-YPOBHEBBIMH PE3YIbTATUBHBIMU XapaKTECPUCTUKAMHU OOYICHMS.

Conepxxanue ydeOHOro mpeaMeTa pa3paboTaHO B COOTBETCTBUU C OCHOBHBIMHU
coJiepKaTeIbHBIMU JTUHUSAMU O0YUCHUS MaTEMaTHKE:

— anreOpanyeckas JUHUS, BKJIIOYAIONMIAs CHCTEMAaTH3allUI0 CBEJICHWHW O YHCTax,
M3y4eHUE HOBBIX U 0000IEHWE paHee W3yYEHHBIX omepanuii (BO3BEICHUE B
CTETNICHb,U3BJICUCHNE KOpHS, Jorapu(MUpOBaHHWE, CHHYC, KOCHUHYC, TaHTEHC,
KOTAHTE€HC MOOpaTHhIE K HHUM), W3YYCHHE HOBBIX BHJIOB YHCIOBBIX BBIPAKCHUN U
dbopMyI1; COBEPIICHCTBOBAHUE MPAKTHYECKUX HABBIKOB M BBIYHCIUTEIHLHON KYJIbTYPHI,



pacUIMpPeHUEH COBEPIICHCTBOBAHUE alreOpanveckoro ammapara, copMHUpOBaHHOTO B
OCHOBHOHIIIKOJIC, ¥ €r0 NPUMEHEHHE K PEIICHHI0 MAaTEeMATUYECKHX W TMPHUKIATHBIX
3a1ay;

— TEOPETHKO-QYHKIMOHAJIbHAS  JIMHUS,  BKIIOYAMOMAS  CHUCTEMAaTH3alMI0 U
pacmpeHuecBeieHrid O (QYHKIUAX, COBEPIICHCTBOBaHWE TpaUUeCKUX yMEHUH;
3HAKOMCTBO COCHOBHBIMHU HJICSIMUA M METOJAMH MAaTEMaTHYECKOTO aHajm3a B o0beMe,
MO3BOJISIIOIIEM  HCCIIEZIOBAaTh AJIEMCHTapHbIE (QYHKIMH W peliarh NpocTeimme
reoMeTpuieckue,pu3ndeckue u Ipyrue NpuKiIaIHbIe 3a1a4;

— JIMHWS YpaBHEHMH W HEPABCHCTB, OCHOBAHHAS HA IOCTPOCHHHM W WCCICIOBaHHH
MaTeMaTHYECKUX MOJIENEH, TIepeceKaromasicss ¢ anreOpandyecko W TEOPEeTHKO-
(YHKIMOHATPHOMIMHUSMY U BKIIIOYAIOIIAsl PA3BUTUE U COBEPIICHCTBOBAHNE TEXHUKU
anreOpanvdecKuXIpeoOpa3oBaHuil Ui PEIICHUs ypaBHEHUN, HEPABEHCTB U CHCTEM;
(GopMEpOBaHUE CITIOCOOHOCTH CTPOUTH U HCCIEIOBATH MPOCTEHININE MaTEMATUICCKHE
MOJISIA TIPY PEHICHUUNPUKIAIHBIX 3ala4, 3a71ad M3 CMEXKHBIX M CIEIHATbHBIX
JTVCIUTUIHH;

— TEeOMETpUYeCKas  JIMHHS,  BKIIOYAIOIIas  HArJSAHBIE — TPEACTABICHHUS O
IPOCTPAHCTBEHHBIX (UTYpax W H3yYCHHE HX CBOWCTB, (POPMHUpPOBAHHE M Pa3BUTHE
MPOCTPAHCTBEHHOT'O BOOOPaXEHHUsI, Pa3BUTHE CIOCOOOB I€OMETPUUYECKIX M3MEPEHUH,
KOOPJIWHATHOTOM BEKTOPHOT'O METOJIOB /ISl PEIICHUS MaTEMaTHYECKUX U MPUKIATHBIX
3ajad;

— CTOXacTUYecKas JIMHUS, OCHOBaHHAas Ha pa3BUTUM KOMOWHATOPHBIX yMEHUH,
NPEJCTABIICHHI O BEPOSTHOCTHO-CTATUCTHYECKUX 3aKOHOMEPHOCTSIX OKPY)KAOIIETO
MUpa.

Pazniensl (TeMbl), BKIIIOUEHHBIE B COJIEpKaHUEe yueOHOTO IpeaMeTa, IBISIOTCS 00IUMU
Uit Bcex npoduiield mpodeccoHanbHOro 00pa3oBaHus U IPU BceX 00beMax y4eOHOro
BPEMEHH HE3aBHUCHMO OT TOTO, SBIACTCA JiM y4deOHas aucuuiuinHa «Marematukay
0a30BOi1 WK TPOPHUIILHOM.

B conepxanme ydeOHOTO TpeaMeTa BKIIOUEHBI MPAKTHUECKHE 3aHSATHS, B TOM
Ypclie TMpakTUYecKas MOJATOTOBKA, HMEKIMe MNpo(ecCHOHANBHYI0 3HAYUMOCTH IS
CTYJIEHTOB, OCBauBarolux BeiOpaHHbie npodeccuu CIIO0.

[TpakTHKO-OPUEHTUPOBAHHBIE 3aJaHUsl, IPOEKTHas JAEATEIbHOCTh CTYACHTOB,
BBITIOJTHEHHE TBOPUYECKHUX 3aJaHUM M MOATrOTOBKA pedepaToB SIBISIFOTCS HEOTHEMIIEMOMN
4acThi0 00pa30BaTEIbHOIO MpOLEcca.

Nzyuenue oOuieoOpa3oBarenbHOM yueOHOro mpeamera «MaremaTuka» 3aBepIaeTCs
MOJIBEICHUEM HUTOTOB B (oOpME OHK3aMeHa B paMKax IIPOMEXKYTOUHOM aTTecTaluu
ctyneHToB B mpouecce ocBoeHusi ocHoBHoW OIIOIT CIIO ¢ mnosmyyeHueM CpemaHero
o0111ero oOpa3oBaHusI.

MecTo yyebHOro npeamera B yueOHOM IJIaHE

VYyebnas mucnmiuiiHa —«MaTemMaTuka» SBJISICTCS  YYCOHBIM  TPEAMETOM
o0si3aTenibHOM TpeaMeTHON oOmactu «Martematuka U undpopmatukay O®I'OC cpennero
o0111ero oOpa3oBaHusI.

2. PE3YJIbTATBI OCBOEHUSA YYUEBHOTI'O IIPE/IMETA
OcBoenue coxepkanust ydeOHOro mpenmera «Maremarukay oOeceurnBaeT
JNOCTUKEHUE CTYJAEHTAMHU CIIEIYIOIIUX PE3YIbTATOB:



[Tnanupyemsble pe3ynbTatsl (110
®I'OC u KOHKPETU3UPOBAHHBIC)

YHuBepcaibHble yueOHbIe
JIEUCTBUA

Tunosas 3amada

JINYHOCTHBIE PeE3yJbTaThl

JI1. Poccuiickas rpaxaaHckas
UJIEHTUYHOCTb, MATPUOTHU3M,
YBOKEHHUE K CBOEMY Hapoay,
YyBCTBA OTBETCTBEHHOCTH TIEpe]l
Ponunoii, ropaoctu 3a cBoi
Kpaii, cBor0 Poauny, npouuioe u
HaCTOSIIEE
MHOT'OHAIIMOHAJILHOTO Hapoja
Poccun, yBaxenue
rocyJapCTBEHHBIX CHMBOJIOB
(repO, dhaar, rumMH)

N3ygaer osTanbl CTaHOBIEHUS
IIOJIMTUYECKOU KapThl MUpa

COOOIIEHHH,
HUCTOpUU

IToaroroska
JIOKJIaJIOB
MaTEMAaTHUKU

10

JI2. I'paxxnanckasi mo3UIUs KaKk
AKTHBHOT'O U OTBETCTBEHHOT'O
YJieHa POCCHICKOTO O0IIECTBa,
OCO3HAIOIIETO CBOU
KOHCTUTYITHOHHBIC TIPaBa
00513aHHOCTH, YBaYKAIOIIETO
3aKOH M [TPaBOMOPSJIOK,
00JIaJJar0IIEr0 YyBCTBOM
COOCTBEHHOI'O JOCTOMHCTBA,
OCO3HAHHO IMPUHUMAIOIIETO
TPaIUIIMOHHbBIC HAIIMOHAIBHBIC U
o0IeyeIoBeuyecKue
I'YMaHUCTUYECKUE U
JIEMOKPAaTUYECKHE IICHHOCTH

OCBaMBaeT OCHOBHYIO
00pa30BaTeNbHYI0 MPOrpaMMy

BBIIIOJIHEHHE  BCEX
3aJlaHUN o
«MareMaTHKa

y4eOHBIX
npeaMeTy

JI4. ChopMHupoBaHHOCTH
MHUPOBO33pEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAYKU U
OO0IIECTBEHHOH NMPaKTHKH,
OCHOBAHHOTO Ha JTHAJIOTe
KYJIBTYP, & TAK)KE Pa3TUIHBIX
(dhopm OOIIECTBEHHOTO CO3HAHUS,
OCO3HAHME CBOETr0 MECTa B
MOJIMKYJIBTYPHOM MUPE

OCBaMBACT MPEAMECT MATCMATHKa,
KaK CUCTEMY HayK

CaMOCTOSATEIBHON
teme "Ucropus

BBITTOJTHEHUE
paboThl 1O
MaTeMaTHKH

JIS. ChopmMupoBaHHOCTH OCHOB
CaMOpa3BUTHUS U
CaMOBOCITUTaHUS B COOTBETCTBUH
C 00IIeYeTOBEYECKIUMHU
[IEHHOCTSAMH U HIeajaMH
TPaKIaHCKOTO OOIIECTBA;
TOTOBHOCTbh U CLIOCOOHOCTH K
CaMOCTOATENIbHOM, TBOPYECKON U
OTBETCTBEHHOM NIeATETHbHOCTH

oToupaer u npeoOpasyet
HEOOXOUMYIO nHpopmarIuio,
MHTEPIIPETUPYET PE3yIbTAThI

BBHITIOJTHEHHE
pabot

MMPaKTUYCCKUX

JI6. TonepaHTHOE CO3HAHUE U
MOBCACHUC B MOJIMKYJIBTYPHOM
MHpE, TOTOBHOCTbH H
CIIOCOOHOCTH BECTH JHAJIOT C
JIPYTUMU JTIFOJBMU, JOCTUTATh B

dbopmupyet TOJICPAHTHOCTH
CO3HaHWS W  TOBEJCHHE B
MOJUKYIBTYPHOM MHPE

BBIITOJIHEHUE  CAMOCTOSITEIIbHOU
paboThI 1o TEME
«MaremaTnuecKre cooOIecTBa




HEM B3aUMOIIOHUMAaHMHA,
HaXOIUTh OOIINE LETNA U
COpr,Z[HI/I‘IaTB JUIA UX
JIOCTHIKEHHMS, CITOCOOHOCTh
HpOTI/IBOCTOSITB NICOJIOTUAU
IKCTpPEeMH3Ma, HAIIMOHAIN3MA,
KCeHO(OoOUH, TUCKPUMUHAITUU
10 COITUATBHBIM, PEIIUTHO3HBIM,
paCOBbIM, HallnOHAJIbHBIM
[IpU3HAKaM U IpyTUM
HETaTHUBHBIM COIMAIbLHBIM
SABJICHUAIM

JI7. HaBbiku coTpyaHuuecTBa co | opmupyer HaBBIKM | paboTa B MOATPYIIAX, Mapax
CBEPCTHUKAMH, JCTbMH COTPYJHUYECTBA co
MJIaIIIEr0 BO3pacTa, B3pOCIbIMU | CBEPCTHUKAMHU
B 00pa30BaTeNIbHOM,
0011IECTBEHHO I10JIC3HOM,
y4eOHO-HCCIIeI0BaTENIbCKO,
IIPOEKTHOM U IPYruX BUIaxX
JESITEIbHOCTH
JI8. HpaBcTBeHHOE CO3HAHME U dbopmupyer HPaBCTBEHHOE | IUIaH-KOHCIEKT 1o Teme: "Hayka
[IOBEJICHHE HA OCHOBE YCBOCHHUSI | CO3HAHUE C LEJIbI0 TOHUMAHUSA | ¥ 3THKA'"
00IIIeYeTIOBEYECKUX [IEHHOCTEH | HE0OXOAUMOCTH pa3yMHOTO
HCII0JIb30BAHHUS JIOCTHKECHUM
HAayKl W TEXHOJOTMH  JJIs
JAJIbHEHUIIETO pa3BUTHSA

YeJI0BEUYECKOr0 OOIIECTBA

JI9. '0TOBHOCTH U CITOCOOHOCTH
K 00pa30BaHuI0, B TOM YHCIIE
camMo00pa3zoBaHuIoO, Ha
MPOTSKEHUU BCEU KU3HH;
CO3HATENbHOE OTHOIIEHHUE K
HENpepbIBHOMY 00pa30BaHUIO
KaK YCJIOBHIO YCTIEIIHOMN
po¢eCCUOHAIBHON U
OOIIECTBEHHOH 1eATeIHbHOCTH

¢dbopmHupyeT  TOTOBHOCTb U
CIIOCOOHOCTh K 00pa3oBaHUIO, B
TOM YHCJIe CaMOOOPa30BaHUIO

BBIIIOJIHEHHUE TOMAIHEH pa6OTH

JI13. Oco3HaHHBIN BEIOOD
Oynayieit nmpodeccun u
BO3MOKHOCTEN pean3auu
COOCTBEHHBIX )KM3HEHHBIX
TUTAHOB; OTHOIICHUE K
npodeccnoHaNbHOMI
ACATCIIBHOCTHU KaK BOSMOXKXHOCTHU
y4acTHs B PEeUICHUH TUYHBIX,
OOIIECTBEHHBIX,
rOCy/1apCTBEHHBIX,
o0IeHaIMOHATBHBIX TTPOOIIEM

dbopmupyer MTOHATHE
OCO3HAaHHOCTH BblOOpa Oymyrei
npodeccuun

HOJArOTOBUTh  COOOLIEHHE  Ha
temy: "Pomp mpodeccun B
MHPOBOM X03s1iicTBE"

JI14. ChopMupoBaHHOCTD
9KOJIOTMYECKOTO MBILUICHHUS,
ITOHVMAaHHUS BIUSHUS COLUAIBHO-
HSKOHOMHYECKHUX IPOLIECCOB HA
COCTOSIHHE IIPUPOIHON U
COIIMAJIBHOU CPEJIbI;
pUOOpETEeHUE OIBITa SKOJIOTO-
HAIPABJICHHON IESATEIBHOCTH

MIPOTHO3UPYET MOCITIEACTBHS
COOCTBEHHBIX WCCIICAOBAHUNA C
y4E€TOM DJTUYECKUX HOPM |
9KOJIOTUYECKHUX TPEOOBaHMI

BBITIOJIHEHUE  CaMOCTOSITENIbHON
pabotel mo Teme «HayuHo-
TEXHUYECKUN nporpecc u
HKOJIOTHS»




JIMYHOCTHBIE pe3y/abTaThl peaJIM3alii POrpaMMbl BOCIUTAHUSA

JIP1: BocnmTanme poccuiickoit
IPaXKIaHCKOH HIEHTHIHOCTH:
NaTpUOTH3MA, YBaXkeHHs K OTeuecTBy,
0CO3HAHHS BKJIaJa OTEUECTBEHHEIX
y4eHBIX B PA3BUTHE MUPOBOI
HAYKH;

YcBauBaet HUCTOPUYECKHUE
AAaHHBIC Y pa3BUBACT NATPUOTHU3IM

Pedeparer: «Bxiaag poccuiickux
VU4EHBIX B MHPOBYIO HAyKy
(MaTemaTuKa)

JIP2: orBercrBennoe oTHomenue k | PasBuBaer CTPEMIICHHE K | JloKJIaapl: UCTOPUU OTKPBITHM B
Y4€HUI0, TOTOBHOCTDH U CII0COOHOCTH CaMOO6pa3OBaHI/II/I. MaTeMaTUuKE

00yJAaIOIIUXCA K CAMOPA3BUTHIO U

CaMOO6paSOBaHI/IIO Ha OCHOBC

MOTHUBallMU K O6y‘leHI/IIO " IIO3HAHHIO,

JIP3: ocosnanmblii BEIGOD 1 Pa3BuBaer CTpEMIICHHUE K | CooOmenus Ha TEMY:
TNIOCTPOCHHE NanbHeHIIeH npoeccuoHATU3MY MaTeMaTHKa B MOe mpodeccun

WUHIMBUIYaJILHOW TPaeKTOPHU
oOpa3oBaHus Ha 0a3e OPHEHTUPOBKH B
Mupe npodeccuii u mpodeccHOHATEHBIX
NPEIITOYTEHHH C YYETOM YCTOHYMBEIX
MO3HABATEJILHBIX HHTEPECOB, a TAKXKE
Ha OCHOBE (POPMUPOBAHHMS
YB@XUTEIBLHOIO OTHOLIEHHUS K TPYAY,
Pa3BUTHC OIIbITA YUaCTUA B COLIUAJIBHO
3HAYMMOM TPYZE,;

JIP4: ymenue xonTponuposath
TIPOLIECC U PE3YIIBTAT y4eOHOH 1
MaTeMaTHIECKOH JIEATENEHOCTH;

PaszBuBaer CaAMOKOHTPOJIb

Pa6ora B rpynmax

.JIPS: KPUTUYHOCTDH MBIIIJICHUA,
MHHUIIMAaTUBa, HAXOJYHUBOCTb,
AKTHBHOCTBH IIPU PCHICHUH
MaATEMaTUYCCKHUX 3aaa4.

PaszBuBaer
CMEKAJIKy

HaxXxoa4YuBOCTb u

Pemenne HCOpAMHAPHBIX 3a1a4

MeTal’[pellMeTHBIe PE€3yJdbTaThbl

M1. YMeHHe caMOCTOSATEIBLHO
ONPEACIIAThH UETU AEATEIIbHOCTH
M COCTaBJIATH IIJIAHBI
JIESITEILHOCTH; CAMOCTOSITEIILHO
OCYILECTBIATh, KOHTPOJIUPOBATH
Y KOPPEKTUPOBATH
JIeSITEIbHOCTD; HCIIOJIb30BaTh BCE
BO3MOXHBIE PECYPCHI JJIS
JOCTHDKEHHS MOCTaBJICHHBIX
LeJIel U pealn3alny MIAHOB
NesITeNIbHOCTH;, BBIOMPATh
YCIICIIHbIE CTPATETUH B
Pa3IMYHBIX CUTYyAIUSAX

dbopmupyer HaBBIKU
CaMOCTOSITEILHOTO BBITOJTHEHUS
3aJIaHUN

COCTaBJICHUE  IUIAaHA-KOHCIIEKTa
10 U3y4aeMO TeMe

M2. YMmeHue npoJyKTUBHO
o01IaTbcs U B3aMMOJIEHCTBOBATD
B IIPOLIECCE COBMECTHOM
NEeATEIbHOCTH, YUYUTHIBATH
MO3ULUH IPYTMX YYaCTHUKOB
NesTeNbHOCTH, 3G (HEKTUBHO
paspemniatb KOHQJIUKTHI

yMEeTh HaXOAUTh OOLIMHA SA3BIK C
JIPYTUMU JTHOJbMHA

pabota B
00CYXICHUE TEMBI.

NOArpynnax,

Ma3. BnaneHnue HaBbIKaMu
MO3HABATENBHOM, y4eOHO-
HUCCIIEI0BATENbCKON U
MIPOEKTHOM JESITENBHOCTH,
HaBBIKAMH PA3PEILICHUS
po0OieM; CrIocCOOHOCTh U

YMETh  HCKaTh
uH(pOpMaINIo

HEOOXOIUMYIO

MTOJTOTOBKA COOOIIICHUT],

JIOKJIAIOB




TOTOBHOCTb K CAMOCTOSITEIIbHOMY
MOMCKY METOJIOB PELICHHS
MPAKTUIECKUX 3314,
MIPUMEHEHHIO Pa3TUYHbBIX
METO/IOB IMO3HAHUS

M4. '0TOBHOCTh M CLIOCOOHOCTH
K CaMOCTOSIT€JIbHOM
nH(pOpPMaIMOHHO-
IM03HABATEILHOMN JESITECIILHOCTH,
BJIaJICHUE HABBIKAMH ITOJTyYEHUS
HE00X0AMMOI HHpOpPMALIUU U3
CJIOBapel pa3HbIX THIIOB, YMEHHUE
OPUEHTUPOBATHLCS B PA3IUIHBIX
HMCTOYHHMKAX HH(POPMAIIHH,
KPUTUYECKH OICHUBATH U
WHTEPIIPETUPOBATH
nH(OPMAIIHIO, TIOTYIaeMYIO U3
Pa3IMYHBIX HCTOYHHKOB

dbopMupyeT  HaBBIKM  IOHMCKa
uHbOpMalUM B Pa3JIMYHBIX
HMCTOYHHUKAX

paboTa ¢ rioccapuem

MS. Hcnons30Batk cpeacTsa
WH(POPMAIIMOHHBIX U
KOMMYHHUKAITHOHHBIX
texnosorui (nanee - UKT) B
peIICHUH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U
OpraHMU3aIMOHHBIX 33724 C
coOJtroieHreM TpeOOBaHUI
APrOHOMHUKH, TEXHUKH
0C30IMaCHOCTH, TUTHEHBI,
pecypcocOepekeHu s, MPaBOBBIX
U DTUYECKUX HOPM, HOPM
MH(OpMalMOHHON 6€30MacHOCTH

dbopMUpyeT  HaBBIKH
ucnonp3oBanusa UKT

yMEHUs

pedepat no Teme

M7. YMeHue caMoCTOATEIILHO
OLICHUBATh U MPUHUMATh
pELIEHHUs, ONPEAEIIAIOLIIE
CTpaTEruto MOBEAEHUS, C YYETOM
rpak1aHCKUX U HPaBCTBEHHBIX
IICHHOCTEH

YMCHHC CaMOCTOATCIIbHO
INpUHUMATh PCUICHUA, OLICHUBACT
PE3YIbTATHI IPHUHATOTO PECIICHUA

Beinonuenune 3a1aHUs c
CaMOCTOSITEIIBHOU MIPOBEPKOM
pe3ynbTaTa COIJIaCHO 3TajlOHa

M9. BiageHue HaBBIKaMU
MO3HABATENbHON pedIeKCuu Kak
OCO3HAaHMS COBEPLIAEMBIX
EWCTBUI M MBICITUTEIBEHBIX
MPOLECCOB, UX PE3YIbTATOB U
OCHOBaHMH, I'PaHUL] CBOETO
3HAHUS U He3HAHUS, HOBBIX
MMO3HABATENbHBIX 337349 1
CPEACTB UX JOCTUKEHHUS

@opmMuUpyeT HaBBIK OLIEHUBATH
MOJTy4YeHHBIE pe3yJIbTaTHlI,
ONPEACIUTh UEIU JalbHEUIIEH
paboThI, CKOPPEKTHPOBATH CBOU
MOCIEAYIOLINE TEUCTBUSA

Coo01ieHne Ha 3a/1aHHYIO TEMY

IIpeaMeTHBIE Pe3yJIbTAThI

- C(I)OpMI/IpOBaHHOCTB HpCIlCTaBHCHI/Iﬁ O MaT€MaTUKEC KaK 94aCTH MHpOBOfI KYJbTYPBI U MCCTC MAaTCMAaTUKU
B COBpeMeHHOﬁ OUBUIIN3a1IUU, croco0ax ONHCAHMS SBJICHUN pC€aJIBbHOI0 MHpa Ha MaTreMaTU4YC€CKOM

SI3BIKE;

- c(hOpMUPOBAHHOCTH MPEACTABICHUI O MaTEMATHYECCKUX TMOHATHUAX KaK BAXKHEHIITMX MaTEMaTHYECKHX
MOJEJISIX, TO3BOJIAIONINX OMUCHIBATH U M3y4YaTh Pa3HbIE MPOIECCHI U SBJICHUS; TOHUMAHNUE BO3MOKHOCTHU
AKCMOMAaTUYECKOTO MMOCTPOCHHS MATEMaTHYECKUX TCOPHUH;
-BJIaJICHHE METOJaMHU JOKAa3aTeJIbCTB M aJTOPUTMOB PEIICHHS, YMEHHUE HUX HPUMEHSATh, MPOBOIUTH
JTIOKa3aTeJIbHBIC PACCYXKICHUS B XO/I€ PEIICHUS 3a]1a4;
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-BJIQJICHUE CTAHJAPTHBIMU IIPUEMAaMU DPEILICHMS PALMOHAIBHBIX M HMPPALUOHAIBHBIX, I1OKA3aTEIbHBIX,
CTCIICHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN M HEPABEHCTB, UX CHCTEM; MCIIOIb30BAaHUE T'OTOBBIX
KOMIIBIOTEPHBIX IPOrpaMM, B TOM 4YHCIE JUIs IIOMCKA IIyTH PEIICHWS U WIUIIOCTPALMU PEIICHUS
YPaBHEHHUH U HEPABEHCTB;

-c(hopMUPOBAHHOCTH TPEJCTABICHU 00 OCHOBHBIX MOHATHUSAX MATEMAaTHYECKOTO aHaiu3a M UuX
CBOWCTBAX, BJIaJICHUE YMEHUEM XapaKTepU30BaTh MOBeAECHUE (DYHKIMH, MCIOIb30BaHUE IOJIyYEHHBIX
3HAHUH JJI OIIMCAHUs U aHAJIM3a PEAJIbHBIX 3aBUCUMOCTEM;

-BJIaJICHUE OCHOBHBIMU HOHATUSAMM O IIJIOCKUX U IPOCTPAHCTBEHHBIX I'€OMETPHUYECKUX (Urypax, ux
OCHOBHBIX CBOMCTBax; C(HOPMUPOBAHHOCTh YMEHHUS pAaclo3HaBaTb TE€OMETpUYECKHEe (GUTYyphl Ha
yepTekax, MOJCISIX U B PEATbHOM MHpE; MPUMEHEHHE M3YYEHHBIX CBOMCTB I€OMETPUYECKUX (GUryp U
(bopMyI Ui pelieHus TeOMETPUUECKUX 3a1a4 U 3a/1a4 ¢ MPAKTUYECKUM COZEp KaHUEM;
-c(hopMUPOBAHHOCTH MPEICTABICHUI O Mpoleccax W SBICHUAX, UMEIOIINX BEPOATHOCTHBIA XapakTep,
CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIbBHOM MMUPE,

OCHOBHBIX IIOHATHUSAX 2JIEMEHTAPHOU TEOPUU BEPOATHOCTEH; YMEHUN HaXOIUTh U

OLIEHUBATh BEPOATHOCTH HACTYIUICHUS COOBITUI B MPOCTEHIINX MPAKTUYECKUX

CUTYalMsIX U OCHOBHBIE XapaKTEPUCTUKU CIyYalHbIX BEINYHH;

-BJIaJICHUE HABBIKAMHU HCII0JIb30BAHUS FOTOBBIX KOMIIBIOTEPHBIX IPOrPaMM IIPH PEIICHUU 3a1a4

3. COAEP/) KAHUE YYEBHOI'O IPEIMETA

Bsenenue

MaremaTuka B HayKe, TEXHUKE, dKOHOMHUKE, MH()OPMAIIMOHHBIX TEXHOJIOTHUAX U
MPAKTUYECKON JedaTenbHOCTH. Llenn u 3amaum M3ydeHHs: MaTeMaTUKUA IIPU OCBOCHUU
npodeccuit CI1O u cneunansrocteit CIIO.

AJITEBPA
Pa3BurHne noHATHSA O YUCTIE.

Ilenbie m pamuoHanbHble uwucia. JleWicTBuTenbHble uucia. [IpuOiamkeHHbIC
BbIUKCIIEHUA. KOMILIEKCHBIE UnCIa.

KopHu, crenenu u Jiorapugmsl.

Kophuu u crenenn. KopHu HaTypainbHOM CTENEHH U3 YKciia U UX cBolcTBa. CteneHu
C palMOHAIBHBIMM TMOKa3zaTelsiMu, HX cBoWcTBa. CTENeHH ¢ AEHCTBUTEIbHBIMU
nokazarensiMu. CBOMCTBA CTENEHU C IEMCTBUTEIBbHBIM MTOKA3ATEIIEM.

Jlorapupm. Jlorapupm uymcina. OCHOBHOE JIOrapu(PMUUECKOE  TOXKIECTBO.
HecsaTuunble U HaTypaibHble Jorapudmel. [IpaBuna neicteuii ¢ norapudmamu. Ilepexon
K HOBOMY OCHOBAHHIO.

[IpeoOpazoBanue anreOpanueckux BblpaxeHui. [IpeoOpasoBaHue palMOHAIBHBIX,
HppaMoHaIbHBIX CTEIIEHHBIX, IOKA3aTEIIbHBIX U JOTapU(PMUIECKUX BHIPAKESHUM.

IpakTuyeckue 3aHATHS

ApudmMernueckue IeHCTBUS HAJ YMCIaAMHU, HAXOXKICHUE TPUOIMKEHHBIX 3HAYCHUN
BEJIMYMH W TOTPEITHOCTEH BBIYMCICHUN (20CONIOTHOW M OTHOCHUTEIHHOW), CpaBHEHUE
YU CJIOBBIX BBIPAKECHUMU.

Brruncnenue u cpaBHEHME KOpHEW. BhINIONIHEHHE pacUyeTOB € paauKaIaMHu.

Pemienne wuppanuoHanbHBIX ypaBHeHUM. HaxokneHue 3HAUYEHUN CTENEHEH C
panmoHaNbHBIMU TIOKa3arensiMu. CpaBHeHue creneHeil. [IpeoOpazoBanusi BBIpaKCHHI,
COoZepKalMX CTENEHU. Pelienre noka3areabHbIX YpaBHEHUM.

Peuienne npukinagHeIxX 3a4a4.

Haxoxnenue 3HaueHuit norapudma mo mpous3BOJILHOMY OCHOBaHMIO. [lepexon oT
OJIHOTO  OCHOBaHUSi K Jpyromy. Bpluucienme u  cpaBHeHHE  JIOrapu(dMoB.
JlorapudmMupoBaHue U NOTEHIIMPOBAHUE BHIPAKECHUIA.
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[Tpubnu>KeHHbIE BRIUMCICHUS U PEIICHUS] PUKIIATHBIX 3a/1a4.

Pemenne norapumMuyueckux ypaBHEHHIA.

OCHOBbI TPUTOHOMETPUH
OcHOBHBIC IOHATHS

Panuannas mepa yrna. BpamarensHoe nBrxkeHue. CUHYC, KOCUHYC, TAHT€HC U
KOTAHI'€HC YHCIIA.

OcHOBHBIE TPUTOHOMETPUYECKHUE TOXKIECTBA

@opmynbl npuseAeHusa. Popmynbl cinoxeHus. Dopmynsl yaBoeHus Dopmyibl
MOJIOBUHHOTO yTJIA.

IIpeoOpa3zoBanusi MPOCTEHIINX TPUTOHOMETPUYECKUX BbIPAKEHUM

[IpeoOpa3zoBaHue CyMMBbI TPUTOHOMETPUYECKUX (GYHKIMA B MPOU3BEICHUE W
NpoU3BEACHUSI B CyMMy. BbipakeHue TpUTOHOMETPUYECKUX (DYHKIIMI uepe3 TaHTeHC
MOJIOBUHHOTO apryMEHTa.

Tpuronomerpuyeckne ypaBHeHHsI U HEPaBeHCTBA

[Ipocrenmme TPUTOHOMETPUYECKUE YpaBHEHUS. [Ipocrenmme
TPUTOHOMETPUYECKUE HEPABCHCTBA.

OOpaTHbIe TpUroHOMETpUYECKHE QYHKIIMU. APKCUHYC, apKKOCUHYC, apKTaHT€HC.

IIpakTuyeckue 3aHATHS

PanuaHHbBIN METOJ M3MEPEHUS YTIIOB BPAILLICHUS U CBA3b C TPAIyCHOW MEPO.

OCHOBHBIE TPUTOHOMETPUUYECKHE TOXKIACCTBA, (OPMYJIBI CIIOKEHUS, YJIBOCHHUS,
npeoOpa3oBaHUE€  CYMMBI — TPUTOHOMETPUYECKMX  (PYHKIMHA B  MPOU3BEACHHE,
npeoOpa3oBaHUe MPOU3BEICHUSI TPUTOHOMETPUYECKUX (PYHKIUH B cymmy. [Ipocreiiniue
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA.

OOpatHbie TpUrOHOMETPUYECKUE (DYHKIINH: apKCUHYC, apKKOCUHYC, apKTAaHTEeHC.

®YHKIUU, NX CBOMCTBA U TPA®UKHN

Oyukiuu. O0MacTh ONpeAesieHusT ¥ MHOXKECTBO 3HaueHUM; rpapuk (QyHKIUH,
nocTpoeHue rpad@ukoB GyHKIIUNA, 3aJaHHBIX PA3JIMYHBIMU CIIOCOOAMH.

CgoiictBa (pyHKIIMU. MOHOTOHHOCTH, YE€THOCTh, HEUYETHOCTh, OIPAHUYEHHOCTD,
nepuoauYHoCTh. [IpoMexxyTku Bo3pacTaHus U YObIBaHMS, HauOOJbIIee M HaUMEHbIIEEe
3HaQ4YEHUs, TOYKM  JKcTpemyMa.  ['paduueckas  unTeprmperanus.  [Ipumepsi
(hyHKITMOHATBHBIX 3aBUCUMOCTEN B PEAJIbHBIX Ipolleccax W sIBICHUsIX. Apudmerudeckue
oreparuu HaJ QyHKITUSIMH.

Crnoxnast pyHkuus (komnosuuus). [ToHsiTHE 0 HENPEPBHIBHOCTU (DYHKIIMH.

OOparnpie ¢Gynknuu. OOMacTh omMpeneneHuss W 00JIacTh 3HAYEHWM OOpaTHOM
¢bynkuun. ['paduk obpaTHOM GyHKITUN.

CreneHHble, MOKa3aTeJbHbIE, JJOrapu(pMHUUYeCKHe U TPUTOHOMETPUYEeCKHE (PYHKIIUU.
Oo0OpaTHble TPUTrOHOMETPUYecKHe QyHKINH

Omnpenenenus QyHKIHM, X CBONCTBA U TpadUKH.

[IpeoOpazoBanus rpadukoB. [lapamienbHbIil TEpeHOC, CUMMETPHS OTHOCHUTEIHHO
OoCeil KOOpAWMHAT W CHUMMETPUSI OTHOCUTEIbHO Hadalla KOOpPJAMHAT, CHUMMETPUs
OTHOCHUTEJIBHO MIPSIMOM Y = X, PACTSIKEHUE U CKATUE BJIOJb OCEW KOOPAMHAT.

IpakTuyeckue 3aHATHS

[IpuMepbl 3aBUCHUMOCTEH MEXIYy IEPEMEHHBIMH B pEAJIbHBIX TMpoleccax u3
CMEXHBIX auciuIuiMH. Onpenenenne QyHkiui. Iloctpoenne u ureHue rpapuKoB
¢dbyukuii. HccnenoBanune ¢yHkuuu. CBoWCTBa JIMHEWHOW, KBaJpaTUYHOM, KYCOUYHO-
JUHEWHOU W NpoOHO-TMHEHHON (QyHKumi. HenpeprsiBHbIE M NepuogudecKkue (PyHKIIUH.
CaoiicTBa u rpaduKku CHUHyCa, KOCUHYyCa, TaHTeHca U KoTaHreHca. OOpatHbie GyHKIIUN U
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ux rpaduku. OOpaTHble TpuUroHoMeTpuueckue ¢GyHkiuu. IIpeobpasoBanusi rpaduka
¢byukun. [apmonnueckue konebanusa. Ilpuknagneie 3amaun.  [lokasarenbHble,
JorapuMuueckre, TPUrOHOMETPUUECKIE YPaBHEHHS U HEPABEHCTBA.

HAYAJIA MATEMATHUYECKOTI'O AHAJIU3A

[TocnenoBaTeTbHOCTH. Cnoco0b1 3aJ1aHus U CBOMCTBA YHUCJIOBBIX
nocnenoBarenbHocteil. IlonstTe o mnpenene mnocienoBaTenbHOCTH. CylECTBOBAHHE
npejaesia  MOHOTOHHOM  OrpaHMYEHHOM  mocienoBareabHOCTH.  CyMMHUpOBaHHE
noclienoBaTebHOCTe. beckoHeuHO yObIBaroIasi reoMeTpuyecKas MpOTrpeccusi U ee
cymMMa.

[IpousBonnas. IloHsTHe O mNPoOU3BOAHOW (GYHKIIMH, €€ TeOMETPUUYECKUN U
¢u3nyeckuil CMBICI. YpaBHEHHE KacaTelbHOW K rpaduky dyHkuuu. [IpousBoanbie
CyMMBI, Pa3HOCTH, IMPOU3BEACHUsA, YacTHbIE. [[pOM3BOAHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢bynkumii. [IpuMeHeHHe TNPOU3BOAHOM K MCCIEIOBAHUIO (PYHKIUHA U TOCTPOCHUIO
rpadukoB. [IpousBoaHbIe 00paTHON (PYHKIIMU U KOMITO3ULIUU (DYHKIIHH.

[Tpumepsl UCHOIB30BAHMS MPOU3BOJHON JJI1 HAXOXKAEHUS HAWIYYILEro PEIICHHS B
MPUKIAAHBIX 3aa4axX. Bropas npousBoiHas, €€ TeOMETPUYECKU U (PU3UUYECKUN CMBICIL.

HaxoxaeHue ckopocTu Juisi Mpouecca, 3aJaHHOro GopMyion U rpaukom.

[lepBooOpa3znas u wuHrerpai. IIpuMeHeHHE ONpEeNeNeHHOro MHTerpaisa Juis
HaXOXKJEHUsl IUIOIAaM KpUBOJIMHEHHOW Tpaneuuu. Popmyna Herorona—IJleliOHuna.
[Ipumepsl MpUMEHEHUsI UHTErpalia B (PU3UKE U TEOMETPHUHU.

IIpakTuyeckue 3aHATHS

YucnoBasi MOCIEAOBATEIBHOCTh, CIOCOOBI €€ 3a/JaHMsl, BBIYUCICHUS YJICHOB
nocineaoBarenbHocTu.  [lpenen  mocnenoBaTenbHOCTH.  beckoHeuHO — yObIBaroias
re€OMETPUYECKast IPOTrPECCUSL.

[Ipon3BoIHAS: MEXaHUYECKUN U TEOMETPUUYECKUN CMBICI TPOU3BOIHOM.

VYpaBHenue  kacarenbHoM B obmem  Buume. IlpaBunma wu  Qopmyiibl
muddepentpoBanusi, TabnuIa MPOU3BOIHBIX dJIeMEHTapHbIX (QyHKIui. MccnenoBanue
GyHKUMM C TOMOILIBIO Mpou3BoAHOW. HaxoxneHnne HaMOOIBIIET0, HAUMEHBIIETO
3HAYEHHUS U SKCTPEMAJIbHBIX 3HAUCHU PYHKIUU.

Wurerpan u nepBooOpa3nas. Teopema Hprotona—IJleitOuuna. Ilpumenenue
MHTErpajia K BBIYMCICHHUIO (PM3HMUECKUX BEJIMYUH U IIIOIIAaIeH.

YPABHEHUS N HEPABEHCTBA

YpaBHEeHHST HW  CHCTEMBl ypaBHEHWH. PanuoHanbHble, HpPpPALUOHAIBHBIC,
IIOKa3aTeJIbHbIE U TPUTOHOMETPUYECKHUE YPABHEHUS U CUCTEMBI.

PaBHOCWJIBHOCTH YpaBHEHUM, HEPABEHCTB, CUCTEM.

OcCHOBHbBIE MPHUEMBI UX PEHICHUs (Pa3OKEHHE HA MHOXXHUTENIH, BBEJICHUE HOBBIX
HEU3BECTHBIX, MOJICTAHOBKA, rpapuuecKuil METox).

HepaeHnctaa. Pannonanbhbie, HMppaluoHaIbHBIE, MOKa3aTeIbHbIC u
TPUTOHOMETPUYECKUE HEPABEHCTBA. OCHOBHBIE PUEMBI UX PEIICHMUS.

Hcnonp3oBanne CBOMCTB M rpaduKoB (DYHKIIMHA TpH PEHICHUH YpaBHEHUU U
HepaBeHCTB. Meto unTepBaioB. M300paxeHne Ha KOOPAMHATHON IJIOCKOCTH MHOKECTBA
pElIeHUI ypaBHEHUW U HEPABEHCTB C JBYMS IEPEMEHHBIMU U UX CUCTEM.

IMpuxknagnbie 3a1a4u

[IpuMeHeHnEe MaTeMaTUHYECKUX METOJIOB JUIsl PEIIEHUS COAEPKATENbHBIX 3a7a4 U3
pa3IMYHBIX 00JaCTEN HAYKU U MPAKTUKU.

HNHuTtepnperanys pe3ynibTraTa, y4eT peaabHbIX OrPaHUYEHUN.

IIpakTHyeckue 3aHATHSA
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Kophu ypaBHenuii. PaBHocHiibHOCTE YpaBHeHUH. [Ipeobpa3zoBanue ypaBHEHUIA.

OCHOBHBIE IPUEMBI pELIEHUSI ypaBHEHM. Pelllenre cucteM ypaBHEHUH.

Hcnonp3oBanue CBOMCTB U rpauKoB (PyHKUIUN Ui PEIICHUS] ypaBHEHUN U
HEpPABEHCTB.

KOMBHUHATOPHUKA, CTATUCTHUKA U TEOPUSA BEPOSITHOCTEN

DJIeMeHTbl KOMOMHATOPUKH

OCHOBHBIE TOHATUS KOMOMHATOPUKH. 3aJadyd Ha MOACYET 4YHUCIA pa3MELICHUH,
NEPECTaHOBOK, coueTaHuid. Pemenue 3amauy Ha nepebop BapuantoB. dopmyna OuHOMa
Hrrotona. CoiicTBa OMHOMHHANIBHBIX KO3 duiinenToB. Tpeyroiasuuk [lackans.

JJIeMEHTbI TEOPUH BEPOSITHOCTE

CoObITHE, BEpOSITHOCTh COOBITHS, CI0KEHUE U YMHOKEHUE BeposiTHocTel. [ToHsTHe
0 HE3aBUCHUMOCTH COOBITHH. JIuCKpeTHas ciydaiiHasi BEJIMUMHA, 3aKOH €€ pacrpe/ieiIeHus!.

YHuciioBble XapaKTEpUCTUKU JUCKPETHOU CIIy4yalHOU BesnuuHbl. [loHsATHE O 3aK0HE
OOJBIIINX YUCE.

JJIeMEHTbI MATEMATHYECKOM CTATHCTUKH

[IpencraBnenne naHHbIX (TaOnMIBL, AUarpaMMbl, Tpaduku), TreHepaibHas
COBOKYIHOCTb, BBIOOpKA, cpeaHee apupmernueckoe, meauana. llonstue o 3amayax
MaTeMaTUYECKOU CTATUCTUKH.

Pemrenne npakTruyecKkux 3a1a4 ¢ IPUMEHEHHEM BEPOSTHOCTHBIX METOJIOB.

IIpakTHyeckue 3aHATHSA

HcTtopust pa3BuTHsI KOMOWHATOPUKU, TEOPUM BEPOSTHOCTEM M CTATHUCTUKH U HUX
poiib B pa3IMYHBIX  cepax  yeNoBeYECKOW  KusHedesTenbHOocTH.  [IpaBumia
KOMOMHAaTOpUKH. Pemenne KOMOMHATOpHBIX 3ajgad. Pa3MmenieHusi, coyeTaHus U
nepectaHoBkU. bunom Herotona u tpeyronpuuk [lackans. [Ipuknagseie 3agaun.

Kiraccuyeckoe omnpenesieHue BEpPOSTHOCTH, CBOMCTBA BEPOSATHOCTEH, TeOopeMa O
CyMMe BeposiTHOCTeN. Beruucnenne BepositHoctent. [Ipukiannsie 3anaun. [Ipencrasienue
YUCJIOBBIX JaHHBIX. [IpuKkitagueie 3aayn.

I'EOMETPUA
IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

B3anmHoe pacnosioxkeHne IByX NpsMBbIX B MpocTpaHcTie. 1lapamtensHOCTh npsiMoit
u miockocty. [lapamiensHoCcTh IOCKOCTEN. [lepneHANKYASIPHOCTD NMPSAMOU U TIJIOCKOCTH.
[leprieHAMKYISp M HAKJIOHHAS. YTOJI MEXAY MPAMOW M IJIIOCKOCTBIO. JIByrpaHHBIA YIoOJI.
Yron Mexay IoCKOCTAMHU. [lepnenanKyasspHOCTh ABYX INIOCKOCTEM.

['eomeTpuueckue mnpeoOpa3oBaHUsl MPOCTPAHCTBA: MapalljIeNIbHbII  MEepeHoc,
CUMMETPHS OTHOCUTENIBHO IUIOCKOCTH.

[TapaiyutennbHOE  mpoekTupoBanue.  [lmomans  OPTOrOHAIBHOM  MPOEKLHH.
N306paxeHne npocTpaHCTBEHHBIX (PUTYP.

MHoOrorpaHHuKH

Bepmunel, pebpa, rpanu wmHororpaHHuka. Pa3BepTka. MHOTOTpaHHBIE YTIIBL.
Brinmykibie MHOTOrpanHuku. Teopema Ditnepa.

ITpusma. Ilpssmasa m HaknonHas npusMma. IlpaBunbHas npusma. [lapannenenunesn.
Ky0.

ITupamua. [IpaBuiibHas nupamMuaa. Y cedeHHas nupamuaa. Terpasap.

CummeTpuu B KyOe, B mapajuieenuree, B Ipu3Me U MupaMu/ie.

Ceuenus ky0a, NpU3Mbl U TUPAMU/IBI.

[IpencraBnenre O mNpaBUIIBHBIX MHOTOTPAaHHUKAX (TeTpadape, KybOe, OKTajjpe,
J0JIEKa3Ipe U UKOCAdIPE).
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Tena u MOBEPXHOCTH BpalleHUs

[Munmuuaap u KoHyC. YcedeHHbl KoHyc. OCHOBaHME, BHICOTA, OOKOBasi IOBEPXHOCTH,
oOpasyromas, pa3BepTka. OceBble CEUEHUS U CEUCHUSI, MapaJlJIEIbHbIE OCHOBAHUIO.

Map u chepa, ux ceuenus. KacarenpHas miockocTs K chepe.

HN3mepenusi B reomeTpuu

O0bvem u ero m3mepenue. MaTerpanpHas popmyna oobema.

®opMyiibl 00beMa Ky0a, NpSAMOYTOIbHOIO NapajuiesienuIiea, IpU3Mbl, IUJIUHIPA.

®opMmynbl 00beMa NHUpaMuIbl U KOHyca. DopMyibl IMIIOMIAAU TOBEPXHOCTEN
WINHpA U KoHyca. PopMyIibl 00beMa 1apa u miomaau chepsl.

[Topo6ue Ten. OTHOIIECHMS TIIONIA/IeH MOBEPXHOCTEN U 00bEMOB MOJAOOHBIX TEN.

KoopanHaTsl 1 BEKTOPBI

[IpsimoyrosibHast (ZiekapToBa) cUcTeMa KoopAWHAT B mpocTpanctBe. Dopmyna
PACCTOSIHUSI MEXTY ABYMs TOUKAMH. Y paBHEHUsI CPEPbl, TNIOCKOCTU U TPSIMOM.

Bektoppl. Moayne Bekropa. PaBeHCTBO BekTOpoB. (CllO)KE€HHME BEKTOPOB.
YMHOKEHHE BEKTOpa HA 4YHCIIO. Pa3nokeHne BEKTOpa IO HAIPABJICHUSAM. YTOJ MEXIY
nByMsa BekTopamu. IIpoexkumss Bexktopa Ha ocb. Koopamuatsel Bektopa. CkaisipHOE
IIPOU3BEAECHUE BEKTOPOB.

Hcnonp30BaHne KOOpPAMHAT WM BEKTOPOB MPH PELNIEHUM MATEMaTHYECKHX U
IIPUKJIAIHBIX 3a]1a4.

IIpakTyeckue 3aHATHS

[Ipu3HaKK B3aMMHOTO PACIIOJIOKEHUS MPSAMBIX. YTOJ MEXKIy NpsAMbIMUA. B3anmHoe
PaCIIOJIOKEHUE MPSAMBIX U TIOCKOCTEN. [lepneHauKynsp 1 HaKJIOHHAs K MNIOCKOCTH. YTOI
MEXAY NOpPSMOW M IUIOCKOCTBEO. Teopembl O B3aMMHOM pACHOJIOKEHUU NPSIMOU U
IIJIOCKOCTH.

Teopema o Tpex nepHeHIuKyIspax.

[Ipr3Haky 1 CBOMCTBA MAPAIUICIBHBIX U NEPIECHIUKYISPHBIX ITIOCKOCTEH.

PaccTostHue OT TOYKH 10 INIOCKOCTH, OT IPSIMOM 10 IIJIOCKOCTH, PACCTOSHUE MEXKIY
TJIOCKOCTAMH, MEXK]Ty CKPEIIUBAOIIUMUCS MPSIMBIMU, MEXIY MTPOU3BOJbHBIMU (DUTYpamMu
B IIPOCTPAHCTBE.

[TapajuiennbHOE TPOEKTUPOBAHME U €ro CBOWMCTBA. Teopema 0O IUIOLIAIH
OpPTOrOHAJIBHOM MIPOEKLINU MHOT'OYT'OJIbHUKA. B3anmnoe PacIonaoKeHUe
MIPOCTPAHCTBEHHBIX PUTYD.

Paznuunble Buapl MHOrorpaHHukoB. Mx wu3oOpaxenus. CeueHus, pa3BEepTKU
MHOTOTpaHHUKOB. [Dlnomane mnoBepxHOCTH. Buabl cuMmerpuii B NPOCTPAHCTBE.
CummeTpust T BpalleHUs] 1 MHOTOTPaHHUKOB. Brruucienue miomianeii 1 00beMoB.

Bekropsl. JlelicTBus ¢ BekTopamu. J[ekapToBa cucTeMa KOOPJIUHAT B IMIPOCTPAHCTRBE.

VYpaBHeHHE OKpYKHOCTH, cQepbl, MIOCKOCTU. PaccrosiHMe MeXIy TOYKaMHU.
JleficTBUS ¢ BEKTOpaMHU, 3alaHHBIMU KoopAruHaTaMu. CKaJISIpHOE MPOU3BEJECHUE BEKTOPOB.
BektopHoe ypaBHeHHWE NpSAMOW M IUIOCKOCTU. [FIcrionp30BaHME BEKTOPOB IIpHU
JIOKa3aTEIbCTBE TEOPEM CTEPEOMETPHUH.

Ilpumepnvie memult peghepamos (00Kk1a008) u UHOUBUOYAIbLHBIX NPOEKM 08
HenpepsiBHbIE ApOOH.
[IpuMeHeHue CI0KHBIX MPOIICHTOB B SKOHOMUYECKUX pacyeTax.
BektopHoe 3a/1anne npsiMbIX U IJIOCKOCTEW B TPOCTPAHCTRE.
[IpaBuibHBIE ¥ OJYIPAaBUIILHBIC MHOTOTPAHHHUKH.
[IpousBoaHas B hu3MKe U TEXHUKE.
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Hcropust maTemaTuKu
[Ixomna [Mudaropa
Bo3spenuns Hcaaka HeroToHa
Benukue uucna: e, w, ¢

4. TEMATHYECKOE IINTAHUPOBAHUE

[lpu peanuzammu conepkaHusi O00ME00pa3oBaTENBFHON yU4eOHOTO TpeaMera
«Marematuka» B mnpeaenax ocBoeHuss OIIOIl CIIO nHa 0a3e OCHOBHOTO OOIIETO
oOpasoBanusi ¢ moydeHueM cpeaHero oomero obOpaszoBanms (IITICC3) mms 38.02.05

«ToBapoBesieHrE U SKCIIEPTH3a KAUYECTBA MOTPEOUTETHCKUX TOBAPOBY:
- MaKCUMaJbHas yueOHas Harpy3ka oOy4aroIuxcs COCTaBisieT: 224 4acos;

- ayauTopHas (o0s3aTenbHas) Harpy3ka ooydaronuxcsi200 4acoB, U3 KOTOPBIX:

- reopus 150 yvacos,

- npakTuka 50 yacoB, u3 KOTopbix 40 4acOB MpakTUUYECKas MOJrOTOBKA;
- caMocTosITeNbHas paboTa 96 4acos.

TemaTnueckuil iad

Bun yaeOHo# paboTh

Koi-Bo yacos

3 g o5 s §
=g : 55| 885| oe
z 2 & s | ZEB5| &8
S o3 = o = B A g s
0« ~ ] © ¥ X S ="
e g ° = S
S = = =
®)
Anrebpa 54 26 8 6 20
OCHOBBI TPUTOHOMETPUH 32 16 4 4 12
@DYHKIMHU, UX CBOMCTBA U IpauKu 18 8 4 4 6
YpaBHEHHSI 1 HEPABEHCTBA 44 18 10 8 16
["'eomeTpus 58 32 8 6 18
Hauana MaremaTnyeckoro aHaiamnsa 56 34 8 6 14
DneMeHThl KOMOMHATOPUKH, TEOPUH 34 16 8 6 10
BEPOSITHOCTEN U MATEMAaTHUUYECKOU
CTaTUCTHKH
Bcero: 296 150 50 40 96
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TemaTuueckoe IJIaHUPOBAHUEC I10 YaCcaM

HaumeHnoBaHue pa3aesioB
U TeM

Conep:xanue y4ueGHOro MaTepuaJia, JJadopaTopHbie U MPaKTHYeCKue padoThbl,
CaMOCTOsITe/IbHAsI padoTa 00y4ar0IMXCs

OoBeM
4acoB

YpoBeHb
OCBOCHHUS

1

2

Pasnen |.Anreopa

Tema 1.1. Beenenue.

Conepxxanue y4eOHOro MaTepuasia

Beenenwne. Ponbs Matematuku B (GOpMUPOBAHUN HAYYHOTO MUPOBO33peHHs. [Ipumenenne
MaTEMaTHKU B pa3IMYHbIX 0071acTAX

IIpakTnuyeckue 3aHATHS (B TOM YHCJIEe MPAKTHYECKAs MOJATOTOBKA)

KonTposbHbie paboThl

CamocrosiTesibHas padoTa 00y4YarOIIUXCH:
IMoaroroBka pedepaton:
1. Bsigarommecs pycckre MaTeMaTHKU
2. Benukue uncia: 4ucio m
3. Bemnukwue uncna: 4ucio ¢
4. Benukue 4yucia: YUCio €

Tema 1.2. Pa3zButre noHITUSI O
YHCIIe

Coaep:xkanmne yueOHOro MaTepuajia

Lensie, parmoHaibHbIC, ACHCTBUTEIbHBIC, KOMIUIEKCHBIC YnciIa. Apu(METHYECKUE EHCTBUS HAl
yHuCcIIaMHU

[TpuOn>KeHHbIe BHIYMCIEHUS.

ITpouentsl. IIponopruu

[EEN

IIpakTHyeckne 3aHATHA (B TOM YHCJIe NPAKTHYECKAs MOATr0TOBKA)
ApudmeTrnueckue NeCTBUS HAJl YMCIaMH B pacyeTax TOBapoBeia

2(2)

KonTposabHbie padoThl

CamocrosiTesibHas padoTa 00y4arOIIUXC:
Pemenue 3amau mo TeMam.
1. Apudmernaeckue AUCTBUS HAJ ICUCTBUTEIHHBIMUA YHCIIAMHU.
2. @opMmyIIbl 711 OCBOOOKIEHUS OT UPPAITUOHATTLHOCTH.
IToaroroBka J0oK1am0B 1O TeMe. «KOMIIIEKCHBIE YrCIIa

Tema 1.3 Kopnu, crenenu,
Jorapu@msl

Coaep:xkanue yueOHOro MaTepuajia

18

KopHur HaTypanpHOHN CTENEHU U3 YUCiIa U UX CBOMCTBA.

OcBOOOX/IeHIE OT HPPAIIMOHAILHOCTH

Crenenu ¢ palOHAJIbHBIMHA ITOKA3aTCIAMU, UX CBOI\/'ICTBa, HaXO0XICHUEC UX 3HAYCHWI

HpeO6p8.30BaHI/IC PallMOHAJIbHBIX, UPPALUOHAJIBHBIX BLIpa)i(eHHﬁ.

CTeleHn ¢ JeCTBUTENBHBIMH ITOKa3aTesIMH, NX CBOMCTBA, HAXOKICHHE WX 3HAUCHUH

ITpeobpa3oBaHne CTENCHHBIX U MTOKA3aTEIbHBIX BRIPAKESHUM.

NININININIDN
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Jlorapudm. Jlorapudm yrciaa. OCHOBHOE JOTapH(PMHUIECKOE TOXKIECTBO.

Jlecsitnunbie U HaTypalibHbBIE JJorapudMebl. [IpaBuiia neficTBuii ¢ JorapudMamu.

[TpeoOpaszoBanue orapuHMUIECKUX BBIPAKESHUH.

IIpakTuyeckue 3auaTusa (B TOM YHCJI€ IPAKTUYECKAas IMOAI0OTOBKA)
Permrenne ToBapoBegueckux3amad HA CTEIEHH M KOPHI
Pemrenne ToBapoBeguecknxa3amayd Ha JIOraprMbl

4(4)

NINININ

KonTposabHbie padoThl
KontposnpHnas pabota no paszneny «Anredpa»

CamocrosiTesibHass padoTa 00y4arOIIMXCH:
Pemenue 3ana4 no temam:

1. Kopenb N-oii cTenenu, ero cBOWcTBa

2. CreneHp ¢ pallMOHAIBHBIM U JCHCTBUTEIbHBIM [10KA3aTEIEM
IlonroroBka Joki1aga Ha TEMY: «IPOUCXOXKACHNUE OHITHS KOPHSI»

Pasnen |1.OcHOBBI TPUTOHOMET

HHu

Tema 2.1. TpuronoMeTpuueckue
byHKIIUU

Coaep:xkanmne yueOHOro MaTepuajia

12

Pannannas mepa yrna. BpamareinbsHoe JBHKEHUE.

OHpe,I[CJ'ICHI/IC M CBOMCTBA CHHYCa, KOCUHYC4, TAHI'CHCA U KOTAHT'CHCA YU CJId.

OCHOBHEBIE TPUTOHOMETPHUYCCKHEC TOXKACCTBA. cDOpMy.TIBI IMPpUBCACHUA.

DOopMYyJIbI CIOKEHUS.

@opMyIbl JBOMHOTO yIiia.

OOpatHble TPUTOHOMETpUYECKHE (PYHKIIUU: apKCUHYC, apKKOCHHYC, apKTaHTCHC.

IIpakTuyeckne 3aHATHA (B TOM YHC/Ie NPAKTHYECKAs MOAT0TOBKA)
Perenue npodeccuoHanbHbIX 337a4 ¢ UCMOIb30BAHUEM TPUTOHOMETPUUECKUX (DYHKIIHMI

2(2)

NININIDNIDNDNIDN

KonTposabHbie padoThl

CamocrosiTesibHasi paboTa 00y4arommXxcst

Pemenne 3agauy:
1. ¢ HuCmoTB30BaHUEM TPUTOHOMETPUICCKUX (PYHKITHH
2. C HCcnojb30BaHUEM (opMyi mpeoOpa3oBaHus

Tema 2.2. TpuroHOMeTpUYECKHe
npeoOpa3oBaHus

Conepxxanue y4eOHOro marepuajia

[IpeoOpa3oBanre CyMMbl TPUTOHOMETPUYECKUX (PYHKIUI B IPOU3BEICHUE U TPOU3BEACHHUS B
CYMMY.

[Tpumepsl npeoOpa3oBaHKsi TPUTOHOMETPHUUECKHUX BbIPAXKEHHM

IIpakTuueckue 3aHaTus (B TOM YHCJI€ IPAKTHYECKAA IOATOTOBKA)
IIpeobpasoBarme TPUTrOHOMETPHUUECKHX BHIPAKEHHM B pacyeTax ToBapoBeda

2(2)

KonTposabHbIe padoThl

CamocrosiTesibHas padoTa 00y4arOIMMXCs
Pemenue 3amau mo reme:IlpeoOpa3zoBanre TPUTOHOMETPUYECKUX BBIPAKEHUN
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‘ IToxroroska OI1: «O6iacT onpeaeaeHns TPUTOHOMETPUIECKUX (PYHKITHII

Pasnea |1l. ®ynkinun, ux cBoiicrea u rpadpukun

Tema 3.1. Bunsl pyHxmii n
METO/IbI IOCTPOEHHS TpaduKoB

Coaep:xkanue yueOHOro0 MaTepuasia

Jlunerinas Gynkus, ee rpaduk, METOIbI IIOCTPOCHHMA

KBanpatuunas ¢yHkius, MeTopl ee rpagueckoro NoCTpOCHUs

[Toka3zarenbHas u orapudmudeckas GQyHKIMH U UX Tpaduku

Tpuronomerpruyeckue GyHKIMH U UX rpaQuKu

OO6patHas GyHKIwsI, ee TpaduK U METOJ] TOCTPOCHUS

I[MpakTHyeckue 3aHATHS (B TOM YHCJIe MPAKTHYECKAS MOATOTOBKA)
JIuneiiHble ¥ KBagpaTU4YHbIe GYHKIUH B Tipodeccun
[Toka3zarenbHble U Jorapudmuueckue GyHKIuU B mpodeccun

4(4)

NININEFPINPF-

KonTposbHbie paboThl

CamocrosiTesibHasA padoTa 00yyaromuxcst
Pemenne 3amad mo Temam:

1.OYHKIMK U UX TPaPUKH.

2. [IpeobpaszoBanue rpaduxos

3. Uccnenoanue Qpynkumii

Pa3nen |V. YpaBHeHusi U HepaBeHCTBa

Tema 4.1. YpaBHeHus

Coaep:xkanue yueOHOro MaTepuajia

YPaBHeHI/IH, HCPAaBCHCTBA, CUCTCMBEIL. PaBHOCHIBHOCTS.

PaIII/IOHaJ'II)HI)IG, HPppagHuOHAJIbHBIC YPABHCHUA 1 CUCTCMBI.

IlokazaTenbHBIC YpaBHCHU:L. Pemenune mmoka3aTeabHBIX ypaBHeHHfI.

TpuronomeTpuueckue ypaBHEHHUSI.

HpaKanecKue 3aHATUA (B TOM YHUCJI€ MPAKTUYECCKasA HO)IFOTOBKa)
Pemenue ypaBHeHPIfI B TCXHOJIOTHYCCKUX pacdeTax
Pelienne cucTeMB TEXHOIOTHUYECKUX pacueTax

4(4)

NININININ

KonTposabHbie padoThl

CamocrosiTesibHas padoTa o0yuyaroumuxcst

Pemenue 3ana4 no temam:

1. Pemienne panmoHanbHbIX ¥ UPPALMOHAIBHBIX YPAaBHEHU.
2.. Pemienne nmoka3aTeabHbIX U JIOTapU()MUIECKUX YpaBHEHHIH
3. PenieHne TpUroHOMETPUUECKUX YPAaBHEHHU

Tema 4.2. HepaBeHcTBa

Coaep:xkanue yueOHOro MaTepuajia

PanyoHaneHbIe, MppalMOHAIBHBIE HEPABEHCTBA.

IlokazaTenbHbIC HCPAaBCHCTBA. Pemenne nmokasarenbHBIX HCPABCHCTB.

TpuronomeTpryeckre HepaBeHCTBA. PeneHne TpPUroHOMETPUYECKUX HEPABEHCTB.

IIpakTueckue 3aHATHS (B TOM YHCJIE NPAKTHYECKAs MOATOTOBKA)

2(2)

NINININ
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Perienue HepaBeHCTB B Mpodeccui ToBapoBeia

KoHTpoJsbHbIE padoThI

CamocrosiTesibHas paboTa 00y4arOIMMXCs

Pemenue 3aa4 no temam:

1. Pemenue panoHaabHbIX U HPPALlMOHAIBHBIX HEPABEHCTB.
2.. Pemienue noka3aTenabHbIX U JIOTapU(PMUIECKUX HEPABEHCTB
3. Penienrie TpUroHOMETPUUECKUX HEPABEHCTB

Tema 4.3. Pemienue ypaBHEHUIA
Y HEPaBEHCTB

Conepxxanue y4eOHOro0 MmaTepuajia

Vcnonp30BaHne CBOMCTB U TpauKoB (PYHKIMIA IPU PEHICHUN YPAaBHEHUI U HEPABEHCTB.

Mertox nnTepBanoB. M300pakeHne MHOKECTBA PEIICHUH YPaBHEHH U HEPABEHCTB M UX CUCTEM.

N

IMpakTHyeckue 3aHATHS (B TOM YHCJIe MPAKTHYECKAS MOATOTOBKA)
[IpumeHeHNe ypaBHEHUH U HEPABEHCTB B NPO(ECCHOHANBHBIX 3aa4ax

2(2)

KonTpoJsbHbie padoThl
KonTtposnsHnas pabora no teme: «YpaBHEHHUS 1 HEPABEHCTBA

CamocrosiTesibHasA padoTa 00yyaroUuxcst

Pemenne 3amad mo Temam:

1. HUcnonb3oBanue rpadukoB pyHKIUNA IPU PEIICHUN YPaBHEHUI 1 HEPABEHCTB
2. Meroja HHTEPBAIOB

Pa3nen V. I'eomeTpus

Tema 5.1. ITpsimMble U IIIOCKOCTH
B IPOCTPAHCTBE

Coaep:xkanue yueOHOro MaTepuajia

10

AKCHOMBI CTEPEOMETPHH, UX CIIECJICTBHSL.

[TapannensHOCTH NpsIMOM U TIIOCKOCTH. [lapannensHOCTh IIIOCKOCTEN.

CkpeuuBatouiuecs npsimele. [leprnenqukynspHsie npsmbie. [leprnenauKyaspHOCTb TPSIMON U
IIJIOCKOCTH.

Paccrosinue ot Touku 110 iiockoctu. [lepnenaukynsp u HakJIoHHBIE. Teopema o 3-x
MEPIICHANKYIISpax.

Yros Mexay IpsMOH M TUIOCKOCTHIO. JIByrpanHbii yroi. [lepreHInKynsspHOCTh INIOCKOCTEN.

N

IIpakTuyeckne 3aHATHA (B TOM YHCJIe NPAKTHYECKAs MOAT0TOBKA)
Pemenune npodeccnonanbHbIX 3a71a4 Ha NPSMBbIE U IIIOCKOCTH B IPOCTPAHCTBE

2(2)

KonTpoabHbie padoThl

CamocrosiTesibHas padoTa o0yuyarumuxcst

Pemenue 3ana4 no temam:

1. ITapamienbHOCTB MPSAMBIX, MIJIOCKOCTEN

2. IlepneHIUKyAsIpHBIE MIPSIMBIX, TNIOCKOCTEH

3. PaccrostHre OT TOYKH J10 TUIOCKOCTH. [lepreHauKysip 1 HaKJIOHHAs

Tema 5.2. MHOTOrpaHHUKH U
TeJa BpalleHus

Coaep:xkanue yueOHOro MaTepuasia

14

MHororpaHHMKH ¥ Teja BpalleHUs: BUJIbl, FCOMETPHUUECKHE apaMeTphbl
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[Tpu3ma: Bubl, cedeHne, pa3BepTKa, oAb, 00beM

[Tapannenenunesn: BUIbI, C€U€HUE, Pa3BEPTKA, TJIOMIA b, 00bEeM

[Tupamua: BUbI, C€UCHUE, pa3BepTKa, IUIOIIA b, 00bEM

]_II/IJ'II/IHI[pZ BHUJIbI, CCHCHHE, pa3BCPTKaA, IJI0IIA/b, 00BeM

Konyc: BuzbI, ceuenue, pa3BepTka, IIoiaib, 00beM

[Tap u chepa: BuaBI, ceueHne, pa3BepTKa, MIOMA b, 00beM

I[MpakTHyeckue 3aHATHS (B TOM YHCJIe PAKTHYECKAs MOATOTOBKA)
Pemenne HpO(beCCI/IOHaJIBHBIX 3aa4 Ha MHOT'OI'PaHHUKHU U TCJId BpallICHUA

2(2)

NINNINININIDN

KonTpoJsbHbIe padoThl

CamocrosiTesibHast paboTa 00y4arOmMXCs
1. Pemenne 3amau 1o teme: «Breraucienue miomanacii 1 00beMOB.
2. Tloarorosxka DII:

a. «IIpaBwibHBIE MHOTOTPAHHUKI.

b. «'eomeTpust mpUPOIBI»

Tema 5.3. Koopaunatsl u
BEKTOPEI

Coaep:xkanue yueOHOro MaTepuajia

HpHMOYI‘OJ'ILHaH CUCTCMA KOOPpJAHWHAT. CDOpMy.]'Ia PaCCTOSAHUA MCKAY IBYMSI TOYKaMHU.

Bexkropsl. JleiicTBHUs HaJ BEKTOpamMu

Paznoxenue BCKTOpa 110 6a3Hcy

Hcnonn3oBanme KOOpJAWHAT U BEKTOPOB IIPH PCHICHUN MATCMATHYCCKUX U MMPUKIIAAHBIX 3a1a4.

IIpakTuueckue 3aHaTus (B TOM YHCJIe IPAKTHYECKAA IIOATOTOBKA)
JlelicTBUA HaJl BEKTOPAMHM B 3a/1a4aX TOBAPOBEICHUSA

2(2)

NINININIDN

KonTposbHbie padoThI
KontposbHast pabota no pazgeny «I'eomerpusi»

CamocrosiTesibHas padoTa 00y4arOIMIMXCH

1. Pewenue 3anau no teme «KoopauHaTsl M BEKTOPBD)

2. TlonroroBka pedepara: «BekTopHOE 3a/1aHUE MPSIMBIX U INIOCKOCTEH B IPOCTPAHCTBE
ITonroroBka noknanoB no teme: «lIpsiMoyrosibHas v moJyispHasi CHCTEMbI KOOPJIMHATY

Pa3pen VI. Hauana MaTeMaTHYeCKOro aHAJIN3a

Tema 6.1. OcHOBBI
Qg depeHInanbHOTo
VCYHCIICHUS

Conepxxanue y4eOHOro marepuajia

22

YucaoBbie IOCAEA0BATEILHOCTH M UX BEIUUCICHUS

HpC,Z[CJ'I IIOCIACIOBATCIIBHOCTH M €TI0 BBIYHUCIICHUC

[TonsiTHEe 0 MPON3BOAHON (PYHKIIMH, €€ TEOMETPUUECKUN 1 (PU3NUECKHUI CMBICIL.

YpaBHeHHe KacaTelbHOU K TpaguKy (QYHKIIHH.

[Ipon3BoIHBIE CyMMBI, pa3HOCTH.

HpOI/IBBOI[HLIC MMPONU3BCACHUSA, HACTHOT'O.

[Ipon3Bo/IHbIE OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIMH.

HaxoxneHnue 3HaueHnsi TpOU3BOTHOM.

NINININININININ
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[TpumeHeHne nepBoil MPOU3BOAHOM K MCCIIEAOBAHUIO (QYHKIIUI U OCTPOCHUIO TPA(HUKOB.

[IpuMeHeHne BTOPOI MPOU3BOIHOM K UCCIIEAOBAHNIO (DYHKIIMI M IIOCTPOCHUIO TPA(UKOB.

HccnenoBanue (yHKIMH C TTOMOUIBIO MPOU3BOAHBIX U MOCTPOEHUE rPa(huKOB.

IMpakTHyeckue 3aHATHS (B TOM YHCJIe MPAKTHYECKAS MOATOTOBKA)
[TpumeHeHne IepBOM MPOU3BOIHOM It TPO(PECCHOHATBHBIX 33124
ITpumMeHeHne BTOpO NpOoU3BOIHOMN AJIsl MPO(EeCCHOHANIBHBIX 3a/1a4

4(4)

NINININ

KonTpoJsbHbIe padoThl

CamocrosiTesibHas paboTa 00y4arOMMXCs

Pemenue 3anay no Temam:

1. IIpaBuiia BbIUMCIIEHMS] IPOU3BOIHBIX

2. 'eoMeTpUYECKUI CMBICI MPOU3BOHOM. Y paBHEHUE KacaTeIbHOM

3. UccnenoBanue GyHKIUU C TTOMOIIBIO TPOU3BOIHON U TIOCTPOCHUE TpaduKoB
Pa3paboTka u co3ganue mpe3eHTaluu Mo TeMe:

1.Ilpon3BoiHast B QU3UKE U TEXHUKE

Tema 6.2. OCHOBEI
WHTETPAITBHOTO UCUUCIICHHSI

Coaep:xkanmne yueOHOro MaTepuajia

12

Juddepennman Gpyaxumm

IlepBoobOpasnas. Heonpeenenuslii nHTErpa.

Tabnuiia UHTErpasoB.

Onpenenennblil uarerpai. [Inomanp kpuBonuneitHnon tpanemuu. ®opmyna Helorona-Jleitbuua.

HpI/IMepH MMPUMCHCHUA UHTCTPAJIOB I PCIICHUA MAaTCMATUYCCKUX 3a/1aYq

[Ipumepsl NpUMEHEHMs] MHTErpajioB JUIsl pelieHns (U3nUecKux 3ajau

IIpakTuyeckne 3aHATHA (B TOM YHCJIe NPAKTHYECKAs OAT0TOBKA)
[IpumeHeHne nHTerpanoB AJs NpoecCHOHATBHBIX 3ajau

2(2)

NINNININININ

KonTpoabHbie padoThl
KontposbHast pabota no pazaeny «Hauaia MaTeMaTHUECKOTO aHAIIM3a»

CamocrosiTesibHas padoTa 00y4arOMMXCH
Pemenne 3amad no remam:
1.ITpaBua HaX0XICHHS IEPBOOOPA3HBIX
2. Nurerpan. [1nomane KpUBOJIMHEWHON TpaNELIUU
Pecdepar Ha Temy: «McTopust oTKpbITHs AU(epeHIInanbHOr0 U HHTETPAIBHOTO CUYHUCICHUS

Pazgen VII. OcHoBbl KOMOMHATOPHKH, TEOPHH BEPOSITHOCTEH M MaTeMaTHYeCKOil CTATHCTUKHU

Tema 7.1. OcHOBBI
Komb6unaropuku

Coaep:xkanue yueOHOro MaTepuajia

3amaun Ha MOJICUET YMCIia pa3MeIIeHUH, IepecTaHOBOK, coueTaHui. Pemenne 3aaay Ha nepebop
BapHaHTOB.

®opmyna 6bunoma HeroToHa.
CaoiicTBa OMHOMUHAIBHBIX Kod(duimenTo. Tpeyronbauk Ilackans.

bunom Herorona u tpeyronpHuk [lackans. Ilpuknanssie 3amayu.

22



IIpakTH4yeckne 3aHATHSA (B TOM YHCJIe NPAKTHYECKAs MOAT0TOBKA)
PeneHne KOMOMHATOPHBIX 3a/1a4 10 TOBAPOBECHHIO

2(2) 2

KonTposbHbie paboThl

CamocrosiTesibHasi padoTa 00yYyarommXxcst
Pemennie KOMOMHATOPHBIX 3a/1a4

Tema 7.2. OcHoOBEI CTaTUCTHUKHU

Conepxxanme y4eOHOro MmaTepuajia

CraTtucTudueckue JaHHBIC. OCHOBHBIE CTaTUCTUYECKHE MMapaMCTpbI

IIpuMepsl 3a1a4 MaTEMaTUYECKONW CTATUCTUKHU

N

IMpakTHyeckue 3aHATHS (B TOM YHCJIe MPAKTHYECKAs MOATOTOBKA)
Pemrenue cratucTuyeckux 3a1a4d o TOBAPOBEJICHUIO

KonTpoJsbHbIe padoThl

CamocrosiTesibHasA padoTa 00yyaouuxcst
Pemenuie 3a1a4 Ha HAXOXICHUE CTATHCTUYCCKUX MTapaMeTPOB

Tema 7.3. OcHoBbl Teopuu
BEPOATHOCTEM

Coaep:xkanue yueOHOro MaTepuajia

CO6I>ITI/IG, BCPOATHOCTD CO6]':>ITI/15I, CJIOKCHHC U YMHOXXCHUC Bepo;[THOCTeﬁ.

Brruucnenue BEposSITHOCTEN.

N

HpaKanecxue 3aHATHUA (B TOM YHUC/I€ MPAKTUYCCKas HO)IFOTOBKa)
Pemenue BCPOATHOCTHLIX 3a/ia4 110 TOBAPOBCACHUIO

KonTposabHbie padoThl
KonTposibHast paboTa 1o paszienam Kypca

CamocrosiTesibHas paboTa 00y4aromMXCs
Pemrenue 3amau no remam:
1. Beruncienue BeposTHOCTEN

2. BepOHTHOCTb CYMMBbI HCCOBMECTHBIX COOBITHIA. BepO}ITHOCTB IMPOTHUBOIIOJIOKHOT'O COOBITHS
3. Pemenue MPAKTUYCCKUX 3a1a4 C TPUMCHCHUEM BEPOATHOCTHBIX METO/I0B

Bcero

200

CamocrosiTesibHas padoTa

96

Hrtoro

296
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5. YCJI0BUS PEAJTU3AIIMA YYEFHOT'O IPEJIMETA

YueOuslii mpenMeT «MaTeMaTHKay» peanu3yercs B yueOHOM KaOUHeTe.

O6opynoBanne yueOHOTO KaOUHETA:

— MOCaZ0YHbIE MECTa M0 KOJINYECTBY 00yUaIOIINXCS;

— pabouee MecTo Npeno1aBaTes;

— ayIUTOPHAs TOCKA JUJIS TUChMA;

B coctraB yueOHO-METOIMYECKOTO WU MAaTEPUATIbHO-TEXHUUYECKOTO OOECeueHUs
nporpaMMmsel yueOHOro npeamera «MaremaTuka» BXOIAT:

— MHOTO(YHKIIMOHAIbHBINA KOMIUIEKC [IPENOJaBaTelIs;

— HarasaHble TocoOus (KOMIUIEKTHI Y4eOHBIX TaOIuIl, IIIAaKaToOB ¢ opMyIamMH,
MOPTPETOB BBIIAIOIIMXCSA YUCHBIX-MAaTEMATUKOB U AP.);

— uHPOPMAIMOHHO-KOMMYHHUKATUBHBIE CPEJICTBA;

— DKpaHHO-3BYKOBBIE [TIOCOOUSI.

JINTEPATYPA

YueOHble

OCHOBHOW UCTOYHUK:

AnreOpa u Havasia .MaremaTudeckoro aHanuza. 10—11 kmac-A45 cwl : yueO, nns
o01ieo0pa3oBar. yupexaeHuii : 6a3oBsiii yposens / [III. A. Anumos, FO. M. Kosnsrum, M.
B. TkauéBa u np.]. 18-e uzn. — M. : [IpocBemienue, 2020. — 464 c.

['eometpusi. 10—11 xmaccel : yueO, nis 061eo0pa3oBaT. yupexaeHui : 0a30BbId U
npodui. yposuu / [JI. C. Atanacss, B. @. byry3os, C. b. Kanomues u ap.]. — 22-e u3.
— M. ; IIpoceemenue, 2020. — 255 c.

JlonmomHUTEIbHBIE UCTOYHUKHU:

HNanasH, A. A. T'eomeTpudeckue NMOCTOPOCHMSI Ha TUIOCKOCTH W B MPOCTPAHCTBE:
3a/1auu M penreHus : yueoHoe mocodue / A. A. JlamasH. — 2-e usn. - Mocksa : ®OPYM,
2020. - 464 c. : un. - (Ilpodeccuonanpaoe obpazopanue). - ISBN 978-5-91134-807-6 //
ZNANIUM. COM : snekTpoHHO-OMONMMOTEYHAas CUCTeMa : [HaydyHO-0Opa3oBaTENbHBIN
noprain]. — Mocksa : 3HaHUYM, 2011-2021. - URL:
https://znanium.com/catalog/product/1082973 (nata oopamenus: 17.02.2021).

HNanasH, A. A. Maremarnka : yueOHuk / A.A. JlamassH. — 3-¢ u3., UCIIp. ¥ J0M. —
Mocksa : UTHOPA-M, 2021. — 544 c. — (Cpeanee npodeccruoHambHoe o0pa3oBaHue). -
ISBN 978-5-16-012592-3 // ZNANIUM. COM : 31eKTpOHHO-OMOIMOTeYHAsT CUCTEMA :
[HayuHO-0Opa3zoBarenbHblil mopTasi]. — MockBa : 3uanumym, 2011-2021. - URL:
https://znanium.com/catalog/product/1214598 (nata ob6pamenus: 17.02.2021).

HNanasH, A. A. COopHEK 3a/1a4 110 MaTeMaTuke : yueOHoe mocobue / A.A. [lanasH. -
3-e¢ u3n. - Mocksa : ®opym, 2018. - 352 c. - (IIpodeccuonanproe odpaszoBanue). - ISBN
978-5-91134-803-8 // ZNANIUM. COM : s51eKTpoHHO-0MOIMOTEUHAS CHCTEMA : [HAYYHO-

oOpazoBaTenbHbl  mOpTasn]. — MockBa : 3uanmym, 2011-2021. - URL:
https://znanium.com/catalog/product/970454 (nara ob6pamenus: 17.02.2021).
Kykona, I'. C. Maremaruka : ydebHoe mocobue / I'.C. KykoBa. — Mocksa :

NHO®PA-M, 2019. — 351 c¢. — (Bsiciiee obOpa3oBanue). - ISBN 978-5-16-108295-9 //
ZNANIUM. COM : snexkTpoHHO-OMONIMOTEYHAsT CUCTEMa : [Hay4yHO-OOpa30BaTEIbHBIN
rnopTan|. — MockBa : 3HaHUYM, 2011-2021. . URL:



https://znanium.com/catalog/product/1067391 (narta ob6pamenus: 17.02.2021).

Kap6auunckas, H. b. MaTemaTuka : mpakTHKyM JJIs1 CpeIHETrO MPOo(hecCHOHATBHOTO
obpazoBanust / H. b. Kap6aunnckas, E. E. Xapuronora. - Mockga : PI'VII, 2019. - 114 c.
Il ZNANIUM. COM : 31eKkTpoHHO-OMOIMOTEYHAsT CUCTEMA © [HAYyYHO-00pa30oBaTEeIbHBIN
noprai]. — Mocksa : 3HaHUYM, 2011-2021. - URL:
https://znanium.com/catalog/product/1194063 (nara o6pamienus: 17.02.2021).

Kucenes, A. I1. Anre6pa : yueOnuk. B 2 wactsax. Y. 1./ A.Il. Kucenés - Mockaa :
OUSMATIJIUT, 2011. - 152 c.: ISBN 978-5-9221-0676-4 // ZNANIUM. COM :
AJIEKTPOHHO-OMOIMOTEYHAs cucTeMa : [HaydHO-0Opa3oBaTeNbHBIN TopTan]|. — MockBa :
3uanuym, 2011-2021. - URL: https://znanium.com/catalog/product/851799 (nmara
obpamenus: 17.02.2021).

Kucenes, A. I1. Anrebpa : yuebnuk. B 2 wactax. Y. 2. / A.Il. Kucenés. - Mockaa :
OU3SMATIIAUT, 2014. - 248 c. - ISBN 978-5-9221-1548-3 /[ ZNANIUM. COM :
AIEKTPOHHO-OMOJIMOTEUHAs CUCTEMa : [Hay4yHO-0O0pa3oBaTesbHbIM mopTtai]. — MockBa :
3nanmym, 2011-2021. - URL: https://znanium.com/catalog/product/945101 (mata
obOpamenus: 17.02.2021).

Kucenes, A. I1. I'eomerpus : yueOnuk / A.Il. Kucenes; non pen. H.A. I'maronesa. -
MockBa : OU3IMATIIUT, 2013. - 328 c. - (bubnunoreka (¢(U3HMKO-MaTEMATUYECKON
JMTEpaTyphl Ui IIKOJIBHUKOB M yuuTenei). - ISBN 978-5-9221-0367-1 // ZNANIUM.
COM : »anekTpoHHO-OUOIMOTEYHAsT CUCTEMA : [HAay4HO-0Opa3oBaTENbHBIN MOpTai]|. —
Mocksa : 3manmym, 2011-2021. - URL: https://znanium.com/catalog/product/439017
(mara obpamenus: 17.02.2021)

[Mumnosa, JI. . Matematuka : yue6Hoe nocooue / JI.U. [llunosa, A.E. Illunos. —
Mocksa : UH®PA-M, 2019. — 238 c¢. — (Cpennee npodeccroHaIbHOE 00pa3oBaHUE). -
ISBN 978-5-16-107059-8 // ZNANIUM. COM : 31eKTpOoHHO-OMOIMOTEYHAsT CUCTEMA :
[HaydHO-00Opa3zoBarenpHbIi mopTasi]. — MockBa : 3nanmym, 2011-2021. - URL:
https://znanium.com/catalog/product/990024 (nata ob6pamenus: 17.02.2021).

Y4eOHO-MeTOAMYECKHE U MPOYME U3JAHUS

JBopsatkuna, C. H. Pa3BuTme BEpOATHOCTHOrO CTWJS MBIIUIEHUS B IPOLECCE
oOy4eHHs] MaTeMaTUKe: Teopus U npakTuka : MmoHorpadus / C.H. JIBopsatkuna. — Mocka
: UIHOPA-M, 2018. — 271 c¢. — (Hayunas wmbicnp). - ISBN 978-5-16-006337-9 //
ZNANIUM. COM : snexkTpoHHO-OMONIMOTEYHAsT CHUCTEMa : [Hay4yHO-0O0pa30BaTEIbHBIN
nopTanj. — MockBa : 3HaHUYM, 2011-2021. - URL:
https://znanium.com/catalog/product/956671 (nara obpamenus: 17.02.2021).

Kyxkosa, I'. C. Marematuka Ha 100 GamioB : yueOnoe mocodue / I'.C. XKyxkona,
M.®. Pymaiino. — Mocksa : THOPA-M, 2021. — 480 c. - ISBN 978-5-16-016009-2 //
ZNANIUM. COM : snexkTpoHHO-OMONIMOTEYHAs] CHUCTEMa : [Hay4yHO-0O0pa30BaTEIbHBIN
rnopTan|. — Mocksa : 3HaHUYM, 2011-2021. . URL:
https://znanium.com/catalog/product/1209575 (nara o6pamienus: 17.02.2021).

[euna, I'. B. Teopust u npakTuka peueHus 3aaay no aiaredpe. Yacts 1 : yueGHoe
nocobue / I'. B. lllenna. - Mocksa : MIIT'Y, 2014. - 100 c. - ISBN 978-5-4263-0158-0 //
ZNANIUM. COM : snexkTpoHHO-OMONMOTEYHAsT CUCTEMa : [HaydyHO-OOpa30BaTEIbHBIN
rnopTan|. — Mocksa : 3HaHUYM, 2011-2021. . URL:
https://znanium.com/catalog/product/756157 (nata oopamenwus: 17.02.2021).

[xonbubie omummuansl CIIGIY. Marematuka 2019 : ydeGHO-MeTOIMYECKOE
nocodue. - Cankt-Iletepoypr : CIIOI'Y, 2019. - 146 c. - ISBN 978-5-288-05949-0 //



ZNANIUM. COM : snekTpoHHO-OMONIMOTEUHAs cuUcTeMa : [HaydyHO-0Opa3oBaTEeNbHbIN
noprain]. — Mocksa : 3HaHUYM, 2011-2021. - URL:
https://znanium.com/catalog/product/1243892 (nata o6pamenwns: 18.02.2021).
SAumenes, JI. T. Marematuka B mnpumepax W 3agavyax g noarotoBku k EI'D wu
nocryruiennto B BY3 : yuebnoe nocobue / JI.T, Sumenes. - 2-e uzn., gon. — Mocksa :
By3zoBckuii yuebnuk, 2020. - 336 c¢. - ISBN 978-5-9558-0401-9 // ZNANIUM. COM
AJIEKTPOHHO-OMOIMOTEYHAs cucTeMa : [HaydHO-0Opa3oBaTenbHBIN TopTai]|. — MockBa :
3uanuym, 2011-2021. - URL: https://znanium.com/catalog/product/1044026 (nara
obpamenus: 17.02.2021).

HHTEpHET pecypcehl:

https://college-zlat.ru/course/view.php?id=1437 DaeKTpOHHBIH 00pa30BATCIIbHBIMI
pecypc «MareMaTtuka»
AllMath.ru [>mexTponHBIl pecypc | : marematwueckuit mopran. — M., 2004-2012. —
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