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1. MOSICHUTEJIbBHASA 3AITUCKA

[Iporpamma o0mieo6pazoBaTelbHON y4eOHON AUCIUIUIHHBI «MartemaTrka» npeaHa3HaueHa
JUTSE K3y4eHUs] MaTeMaTHKU B MpodeccnoHalbHbIX 00pa3zoBaTenbHbIX opranuzanusx CI1O, peamu-
3yloHXx o0pa3oBaTeNbHyI0 MPOrpaMMy CpeaHero obiiero o0pa3oBaHus B MpeaeaXx OCBOCHHUS OC-
HOBHOI npodeccuonanbHoil oOpazoBatensHoi nporpammel CITO (OITOIT CITO) Ha 6a3e 0OCHOBHO-
ro o0mero o6pa3oBaHus MPU MOATOTOBKE CIIEIIUATNCTOB CPETHETO 3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpemgHero obiero oOpa3oBaHus,
IPEIbABISEMBIX K CTPYKTYpPE, COACPKAHUIO U Pe3yJbTaTaM OCBOEHUS y4eOHOUM AUCHUTUIHHBI «Ma-
TEeMaTHKa», B cOOTBeTcTBUU ¢ KoHnenuuei mpenonaBaHust o01ieo0pa3oBaTeNbHbIX TUCHUIUIMH C
yu€ToM npohecCHOHATLHON HaMpaBIEHHOCTH MPOrPaMM CpeAHEro MpodecCHOHaTBFHOr0 00pa3oBa-
HUSI, peain3yeMbIX Ha 0a3e OCHOBHOrO o0Iiero o0pas3oBaHus, (pacnopsbkeHrne MUHIIPOCBEIICHUS
P® ot 30.04.2021 Ne P-98, ¢ yueroM TpeboBanuii ¢efepaabHBIX TOCYAAPCTBEHHBIX 00pa30BaTehb-
HBIX CTAHAAPTOB IO MOJy4yaeMoil Mpodeccu MM CIeUUaTbHOCTH CPEIHEr0 MPOpEeCcCHOHATBFHOTO
obpazoBanus 09.02.07 MapopManioHHBIE CUCTEMBI U TIPOTPAMMHUPOBAHKE, TPUMEPHON MTPOTpam-
MBI 0011e00pazoBaTeNbHON yueOHOH qucuuiuael «Matematukay (bawmaxkos M.H.) nnst npodec-
CHOHAIBHBIX 00pa3oBaTeNbHBIX opranu3anuii (pekomeHaoBaHo PI'AY «®UPOy», mpotokoa Ne 3 ot
21 wmrons 2015 r., peructpauoHHBI HOMep peueH3uu — 377 ot 23 utonst 2015 r.) ¢ yyeToM npu-
MEpPHOW OCHOBHOM 00pa30BaTEIBHOW MPOTpaMMBI CpeaHero oOlmiero oOpa3oBaHMs, OAOOPEHHOM
pemeHreM (enepanbHOTO y4eOHO-METOAMYECKOT0 00BeANHEHHs 0 001eMy oOpa3zoBaHUIO (IIpo-
TOoKOJI OT 28 utoHs 2016 r. Ne 2/16-3) u yrouHeHU#, 0J0OPEHHBIX HAYYHO-METOIUYECKUM COBETOM
LenTpa mpodeccronanpbHOro odopazoBanus u cuctem kpanudpukanuii PI'AY «OUPO», nporokon
Ne3 ot 25 mas 2017 .

Coneprxanue mporpaMMmbl «MaremaTrkay HallpaBlIeHO Ha JOCTH)KEHUE CIEYIONUX yeaeil:

+  obecnieueHue c(hOPMUPOBAHHOCTH MPEICTABICHUN O COLMATIbHBIX, KyIbTYPHBIX U UCTO-
pudeckux (hakTopax CTAaHOBICHHUS MAaTEMAaTHKH,

+ obecnieueHue cHOpMHUPOBAHHOCTHU JIOTUYECKOTO, ANITOPUTMHUYECKOTO U MaTeMaTHYeCKO-
T'O MBIIIJICHHUS;

+ obecnieueHue cHopMHUPOBAHHOCTH YMEHUI MPUMEHSTh MOJy4YE€HHbIE 3HAHUS NP pellie-
HUU Pa3INYHBIX 33/1a4;

- obecrieueHre chOpMHUPOBAHHOCTH MPEACTABICHUN O MaTEMaTHKE KaK YacTH 00IIeUesno-
BEUYECKOW KYIbTYphI, YHUBEPCATLHOM SI3bIKE HAYKH, TIO3BOJISIONIMM OMHCHIBATh U M3Y4aTh peaib-
HBIE MTPOLIECCHI U SIBJICHHUSL.

B mporpammy BKJIIOUEHO CoJepKaHHe, HalpaBleHHOE Ha (OPMUPOBAHUE Y CTYIEHTOB
KOMITETEHIINH, HE0OX0MUMBIX JuIis kKadecTBeHHOro ocBoeHus OITOIT CITO na 6a3e ocHOBHOIO 00-
1ero oOpa3oBaHus € MOJyYEHHEM CPEeTHEro 00IIero o0pa3oBaHusl U OCBOSHHS IPOTPAMMBI TTOATO-
TOBKH criermanucToB cpeaHero 3seHa (I1ITICC3).



1.1. O0mas xapakrepucTuka yueOHoi AucuuInHbl «MaTtemaTuka

Marematuka sBisieTcs (yHIaMEHTAIbHOW 00Ieo0pa3oBaTeIbHON HUCIMIUIMHON  CO
CIIOXHBIIMMCS ~ YCTOHYHMBBIM  COJIEp’)KaHUEM H  OOIMMMH TpeOOBaHUSAMHU K TOJITOTOBKE
o0ydJaronuxcsi.

B npodeccuonanbHbIx 00pa3oBaTeIbHBIX OPraHU3AMUAX, PEATU3YIOMIUX 00pa30BaTeIbHYIO
nporpammy cpennero oomero oopazoBanus B npezaenax ocsoeHust OITOIT CITO na 6a3e ocCHOBHOTO
obmiero o0pa3oBaHHUs, W3yuye€HHE MAaTEeMaTHKH HMEET CBOM OCOOCHHOCTH B 3aBUCHUMOCTH OT
npoduist mpodheccuoHaILHOTO 00pa30BaHMUs.

ITpu ocBoenun npodeccuit CI1O u cneunansuocreit CI1O ecTecTBeHHO-HAYYHOTO MPOPUIISL
npodeccuoHaibHOr0  oOpaszoBanmsi,  crenuanbHocTedt  CIIO  rymanuTapHoro  mpoduiist
npodeccuoHaIbLHOr0 00pa30BaHUs MaTeMaThka u3ydaercst Ha 6azoBoMm ypoBHe ®I'OC COO; npu
ocsoerunu nmpodeccuit CITO u cnermanpHOcTe CITO TEXHUYECKOTO U COIMATbHO-9KOHOMHYECKOTO
npoduneit mpodeccuoHaTLHOTO 00pa30BaHUsS MaTeMaThKa H3ydaercs Oojee yriayOJIeHHO, Kak
npoduiapHas y4deOHass AUCIUIUIMHA, YYUTHIBAIOIIAs CIEeNU(PUKY OCBaMBaeMbIX MpodeccHii WiIu
CIIELUAJILHOCTEN.

OTO0 BBIpaXXKaeTcs B COAEPKAHUM OOY4YEHHMsI, KOJUUYECTBE YacOB, BBIACISAEMbIX HA U3YyUYEHHUE
OTIIENBHBIX TEM TMPOTPaMMbl, TIYOMHE WX OCBOCHUS CTyIdeHTaMH, OOBEME U XapakKTepe
MPAKTUYECKHUX 3aHATUH, BUIaX BHEAYIUTOPHOU CaMOCTOSITENIbHOM pabOThI CTY/IEHTOB.

OO0mue 1eny u3y4eHuss MaTEMATHKHU TPATUIIMOHHO PEATH3YIOTCS B YEThIPEX HAMPABIICHUSX

1) obmiee peacTaBieHne 00 UACTX U METOJAX MAaTEMAaTHKU,

2) UHTEIJIEKTyaJIbHOE Pa3BUTHE;

3) oBnazeHre HEOOXOIMMBIMH KOHKPETHBIMY 3HAHUSIMU U YMEHUSMU;

4) BocIUTAaTENIbHOE BO3/ICUCTBHE.

[Ipodpunmzanus 1€l MareMaTHYeCKOTo OO0pa3oBaHUsS OTpakaeTcs Ha BBIOOpE
OPUOPUTETOB B OpraHM3alMyd Y4eOHOH JAedaTenbHOCTH oOydarommxcs. Jlias TeXHUYeckoro,
COIMATbHO-9KOHOMUYECKOTO Tpoduiield  mpodeccCHOHATBLHOTO  00pa3oBaHUs BBIOOp  IeJei
CMEIIAeTCs B MParMaTHYeCKOM HAIMpPaBIICHWHU, MPEIyCMATPUBAIONIEM YCHIIEHHE W PaCIIUPCHHE
NPUKIAJHOTO  XapakTepa M3y4eHHs MaTeMaTHKH, [PEeUMYIIECTBEHHON OpHeHTaluu Ha
ANTOPUTMUYECKMN  CTWIb  [IO3HABATENBHOM  JEATENbHOCTU. I  TyMaHUTApHOIO U
€CTECTBEHHOHAYYHOTO Mpoduiiet mpodeccruonarbHOro 00pa3oBaHus 00Jiee XapaKTEPHBIM SBIISICTCS
yCUJICHHE OOILIEKYIbTYPHOIN COCTaBIAIONIEH y4eOHOM AUCIUIIMHBI C OpUEHTAIMEH Ha BU3YaJIbHO-
00pa3HbIii W JIOTMYECKHH CTWIM Yy4eOHOUW paboThl. M3yueHne MaremMaTwkd Kak MpOGUIBLHON
o0mieoOpa3oBaTebHOM  yueOHOM  TUCHMIIMHBI, y4YUTHIBAIOIIEH cHeuu(uKy OCBaMBaeMbIX
crynentamu npodeccuii CI1O nnm cnermansHocT CII1O, obecnieunBaercs:

* BBIOOPOM PA3TMYHBIX TTOJXOJ0B K BBEJCHHIO OCHOBHBIX IMOHSATHUH;

* (opMHpOBaHHEM CHCTEMBl Yy4YeOHBIX 3aJaHui, oOecreuynBarOmKUX AP HEKTUBHOE
OCYIIECTBIICHUE BBIOPAHHBIX 1IEJICBBIX YCTAHOBOK;

* obOoramieHueM CHeKTpa CTWied ydeOHOW JesATeNbHOCTH 3a CYeT COrJacoBaHUS C
BEIYIIUMHU JIeATETbHOCTHBIMH XapaKTePUCTHKAMU BRIOPAHHOW Tpodeccuul / criennaibHOCTH.

[IpodunbHas cocTaBisitoas OTpaXkaeTcss B TPEOOBAHMAX K MOJATOTOBKE O0yYarOIIMXCS B
YacTH:

* 00mel cUCTeMbl 3HAHUM: CoJlep)KaTeNbHbIE MPUMEPhl MCIOJIB30BAHUS MaTEMaTHUYECKHUX
Ul 1 METOJI0B B PO(PECCUOHATILHOMN IEATEIIbHOCTH;

* YMEHMIl: pa3nuyue B ypoBHE TPeOOBAHUI K CI0KHOCTU MPUMEHSIEMbIX aJITOPUTMOB;

* MPAKTUYECKOTO WCIIOIH30BAHMS MPUOOPETECHHBIX 3HAHUU W YMEHUU: WHIUBUAYATHHOTO
yu4eOHOro OmbITa B IMOCTPOCHUM MaTEeMaTHUYECKUX MOJENIel, BBIOJIHEHUU HCCIEI0BaTENbCKUX
IIPOEKTOB.

Takum oOpa3om, peanuzanusi CcoJep>KaHUS Y4eOHON NUCUUIUIMHBI OPHEHTHPYET Ha
MPUOPUTETHYIO POJIb MPOIECCYATBHBIX XapaKTePUCTUK yueOHOU pabOoThl, 3aBUCAIINX OT MPOQPIIIS
npodeccuoHanbHOTO  00pa3oBaHUs, IMOJIyUEHUS OIbITa HUCHOJB30BAaHUS MAaTeMaTUKU B
COJIEpPKATENbHBIX W MPO(EeCCHOHANLHO 3HAYUMBIX CUTYyallUsX [0 CPaBHEHHIO C (opmanbHO-
YPOBHEBBIMH PE3YJIbTATUBHBIMU XapaKTEPUCTUKAMU 00 yUEHUSI.



Conepxanue ydeOHOM AMCUMIUIMHBI pa3pabOTaHO B COOTBETCTBUU C OCHOBHBIMH
coJiepKaTeNbHBIMU JIMHUAMU 00y4eHHs MaTeMaTHKe:

* anreOpanyeckasl JUHUA, BKJIIOYAIOIIAs CHUCTEMATHU3ALMIO CBEJICHUH O YMCIaX; W3ydeHHUe
HOBBIX U 000OIIEHNE paHee M3YUYEHHBIX omnepauuil (BO3BeJEHHE B CTENEHb, U3BJICUCHUE KOPHS,
norapuMupoBaHUE, CHHYC, KOCHHYC, TAHTE€HC, KOTAHT€HC U OOpaTHBIE K HHUM); U3yYCHHE HOBBIX
BUJIOB YHCIIOBBIX BBIpaXEHUH U (OPMYI; COBEPUICHCTBOBAHHE MPAKTUYECKHX HABBIKOB U
BBIYUCIIUTENFHOW KYJBTYPBI, PACHIMPEHHE M COBEPIICHCTBOBAHME aJreOpandeckoro ammapara,
c(OpMHUPOBAHHOTO B OCHOBHOH IIKOJE, W €ro MNpPUMEHEHUE K PELICHUI0 MaTeMaTUYeCKUuX H
MPUKJIATHBIX 3a]1a4;

* TEOPETUKO-QYHKIMOHATIbHAS JIMHUS, BKJIIOYAIOIIAas CHUCTEMAaTH3alUI0 U pPACUIMpEHHE
CBE/ICHUI 0 (YHKLHUSAX, COBEPUICHCTBOBaHME Ipa)UYecKHX YMEHHUH; 3HAKOMCTBO C OCHOBHBIMHU
uAesIMM W METOJaMH MaTeMaTHYecKOro aHajium3a B o00beMe, IO3BOJIAIOIIEM HCCIEA0BATh
JlIeMEHTapHble (YHKIMM M pelarh NpOCTEeHIINe TIeoMeTpudeckue, (QHU3MUECKue U Jpyrue
MPUKIIAIHBIE 3a/1a4H;

* NTUHUS ypaBHEHUH U HEPABEHCTB, OCHOBAHHAs HA TMOCTPOCHUH U HWCCIEIOBAHUU
MaTEeMaTUYECKHX MOJIEJIEH, MepeceKarasIcs ¢ anredpandyecko U TeOPETHKO-(YHKIIMOHATBLHON
JUHUSMH W BKJIIOYAIOIIAs PAa3BUTHE M COBEPIICHCTBOBAHHE TEXHUKU alreOpandecKux
npeoOpa3oBaHM ISl pelIeHUs ypaBHEHUH, HEPABEHCTB M CHUCTEeM; (pOpMHUpOBaHHE CIOCOOHOCTH
CTPOUTH M UCCIIEA0BATh MPOCTEUIINE MaTeMaTUYECKIE MOJICNIN TPU PEeIICHUH MPUKIIAJHBIX 3a/1a4,
3a]1a4 U3 CMEXHBIX U CTIeUUaTbHBIX TUCIUILINH;

* TreoMeTpHUYeCcKasi TUHUS, BKIIOYAIOIIAs HATJISIHBIC MPEICTABICHHS O IPOCTPAHCTBEHHBIX
dburypax m U3ydeHHE MX CBOMCTB, (HOPMUPOBAHUE M PAa3BUTHE MPOCTPAHCTBEHHOTO BOOOpaKEHMS,
pa3BuTHE CHOCOOOB T€OMETPUYECKUX H3MEpPEHHH, KOOPIMHATHOTO W BEKTOPHOTO METOMOB JUIS
peleHuss MaTeMaTUYeCKUX U MPUKJIaJAHbIX 3a]1a4;

* crTOXacTUYecKkas JIMHHS, OCHOBaHHAas HAa pPa3BUTHH KOMOWHATOPHBIX  YMEHHIA,
MPEJICTaBICHUI O BEPOSTHOCTHO-CTATUCTHUECKUX 3aKOHOMEPHOCTSX OKPY>KAIOIIEro MUpA.

Paznensl (TeMbl), BKIIFOUEHHBIE B COJIEPIKaHNE YI€OHOW AUCIUIUINHEI, SBISIOTCS OOIUMU
U1l Bcex mpodruteit mpodeccroHanbHOro o0pa3oBaHus U MPH BCeX O00beMax ydeOHOTO BpPEeMEHHU
HE3aBHCHMO OT TOro, SBJsieTcs M YydeOHas aucnuiuimHa «Maremartukay 06a30BOW WM
PO UITHHOM.

B mpuMmepHBIX TeMaTHYEeCKUX IUTAHAX MPOTpPaMMbl Y4eOHBI MaTepuan MPEACTaBICH B
dbopmMe dYepeayromerocs pa3BepThIBAHUS OCHOBHBIX COJIEP)KATEIbHBIX JIMHUHN (anredpandecKoi,
TEOPETUKO-PYHKIIMOHATHHON, YPABHEHUH U HEPABEHCTB, TEOMETPUUECKOM, CTOXaCTHYECKOH), UTO
MO3BOJIIET THOKO MHCIONb30BaTh MX PpACHOJOKEHHE U B3aMMOCBA3b, COCTaBIATH pabounii
KaJICHJIapHBIN TIJ1aH, MMO-pa3HOMY 4Yepenysl yudeOHble TeMbl (TJaBbl Y4eOHUKA), YUUTHIBAS MPOQPIIIH
npodecCHOHAIBHOTO ~ 00pa3oBaHus, crnenuduky ocBamBaemoil mpodeccun CIIO  umm
cnenuanbHocT CIIO, TnyOMHY H3ydeHHMs MaTepuana, ypOBEHb MOJITOTOBKH CTYACHTOB IIO
peIMeTy.

[IpennaraeMbie B MPUMEPHBIX TEMATHYECKHUX IUIAHAX pa3HbIe 00bEMBI YUeOHOTO BPEMEHH
Ha M3Y4YEeHHUE OJHOW U TOHM ke TeMbl PEKOMEHAYETCS] UCIOIb30BaTh JUIS BBIOJIHEHUS Pa3IUYHbBIX
yueOHBIX 3a1aHuid. TeM caMbIM pa3uyus B TPeOOBAHUSX K pe3yiabTaTaM OOYYEHHUs MPOSBATCS B
YPOBHE HABBIKOB [0 PEIICHUIO 3aa4u U OIbITE CAMOCTOSITEIbHON paOOTHI.

Nzyuenne obmeoOpazoBaTensHoi yueOHoM qucuurummnabl «OY .03 MaremaTuka» 3aBep-
aeTcs MoJIBe/IeHHeM UTOTOB B (hopme nuddepeHITMpOBaHHOTO 3a4€Ta B paMKax MPOMEKYTOYHON
aTTecTallul CTYAEHTOB M IMUCbMEHHOro 3k3aMeHa B mpouecce ocoeHuss OIIOII CITO c nomy-
YEeHHEM CpeAHEero 00Iero oopa3oBaHus 1Mo IporpaMMe MOArOTOBKU CHEUAINCTOB CPEIHETO 3BEHA
(TIIICC3).

B pasnmene mnporpammbl «ConepkaHue y4eOHOM AMCHUUIUIMHBDY KYPCHBOM BBIJIEJICH
MaTepHual, KOTOPBIH NpH H3YYEHUH MaTeMaTUKH Kak 0a30BOM, Tak M NpOPHUIbHON y4ueOHOU
JTUCIUIUINHBL, KOHTPOJIIO HE MOJIEKHUT.



1.2. MecTo y4eOHOM TUCHUILIMHBI B Y4eOHOM IJIaHe

VYdueOHass nuciuiiniHa «MaremMaTtukay SBISIeTCsS YYeOHBIM TIPEJAMETOM 00s3aTeTbHON
npeameTHoii obiactu «Marematuka u uHpopmarukay GI'OC COO.

VYyebnas qucuuruimHa «MaTeMaTrukay u3ydaercs B 001eo0pa3oBaTeIbHOM ITUKIIe y9eOHOTO
wiana [ITIICC3 CIIO Ha 6a3e OCHOBHOTO 00IIEro oOpa3oBaHUs C MOJYyYEHUEM CPETHEro OOIIero
00pa3oBaHusl, BXOJUT B COCTaB OOIMMX 00IIe00pa3oBaTENbHBIX YYCOHBIX AUCIUILUINH, (hOpMHUpYe-
MBIX M3 00s3aTENBbHBIX MpeaMeTHbIX obnacteit @I'OC cpemHero obmero oOpa3oBaHus, A MPO-
deccuii CI1O unu cienmansaocTedt CI1O cooTBeTcTBYIOIIETO MPoduis MpodecCHoHaIbHOT0 00pa-
30BaHMSL.

1.3. Pe3yabTaThl OCBOCHUS Y4eOHOM JMCIUIIIHHBI
OcBoeHne cozpepxaHus y4eOHOH auctuiumHbl «MaremaTnkay o0ecreunBaeT JOCTHKECHUE
CTyZIEHTaMH CIIEAYIOIIUX Pe3ynbmanos:

JUYHOCHIHBIX:
JIMYHOCTHBIE Pe3yJibTAThI Koa smunoct-
peaju3anuy NporpaMMbl BOCIIUTAHUSA HBIX pe3yJbTa-
TOB
peaaun3zanumn
NPOrpamMMbl
BOCIIMTAHMUSA
Oco3Haromwmil cedst rpakTaHMHOM U 3aIIIUTHUKOM BEJTMKON CTPaHbI JIP 1
[IposiBIAOIINN aKTUBHYIO I'PAKIAHCKYIO IO3ULMIO, JEMOHCTPUPYIOIIMN IIpHU- JIP 2

BEPKEHHOCTh NPUHIUIIAM YECTHOCTH, MOPSAJOYHOCTH, OTKPBITOCTH, S3KOHOMH-
YECKU aKTUBHBIM M YYaCTBYIOLIMWA B CTYJAEHUYECKOM M TEPPUTOPUAIIBHOM Camo-
yIpaBiIeHUH, B TOM YHUCIIe Ha YCIOBUSAX 0OpPOBOJIBYECTBA, MPOAYKTUBHO B3au-
MOJICHCTBYIOIINIA M YYACTBYIOIIHNA B JEATEIBHOCTH OOIIECTBEHHBIX OpraHM3a-
105051

Cobmoiaronuii HOpMBI TTPABOIIOPSIIKA, CISAYIOMIUN HIeanaM TPakIaHCKOTO JIP 3
obmiecTBa, obecreueHus 0€30MacHOCTH, MpaB U cBoOoa rpaxaan Poccuu. Jlo-
SUTBHBIM K YCTaHOBKaM W TPOSIBICHUSM IMPEACTAaBUTENCH CYyOKYIbTYp, OTIIH-
YalOMIMM UX OT TPYMI C JECTPYKTUBHBIM U JIEBUAHTHBIM MOBeAeHHEM. JleMOH-
CTPUPYIOLUN HENPUATHE U HNPEAYNPExKAAIOMUN COLUAIBHO OIIACHOE IOBEAC-
HUE OKPYKaIOIIUX

[IpostBAsirOIINI U IEMOHCTPUPYIOIINN YBAKEHHE K JIFOIAM TPYAA, OCO3HAKOIIUI JIP 4
[IEHHOCTh CcOOCTBeHHOro Tpynaa. Crpemsmuiicss K (pOPMHUPOBAHUIO B CETEBOM
cpelie TUYHOCTHO U MPOQPECCHOHANBHOIO KOHCTPYKTHBHOTO «IIM(PPOBOrO cIe-
T2

JleMoHCTpUpyIOIUI TPUBEPKEHHOCTh K POJHOM KYJIBTYpE, HICTOPUUYECKOM Ia- JIP 5
MSTH Ha OCHOBE J1I00BU K PoiuHe, poqHOMY Hapoy, Majloil poJuHe, TPUHSATHIO
TpaJWLIMOHHBIX LIEHHOCTEH MHOTOHAIIMOHAIBHOTO Hapoaa Poccun

[IposiBnsroIINiA yBaXKEHUE K JIOAAM CTapILIEro IOKOJICHHUS U TOTOBHOCTh K yda- JIP 6
CTHIO B COUMAJIBHON NOJJIEP>KKE U BOJIOHTEPCKUX ABUKEHUAX
Oco3HarmMil MPUOPUTETHYIO LEHHOCTh JIMYHOCTH YEJIOBEKA; YBAKAKOIIUN JP 7

COOCTBEHHYIO U UYKYI0 YHHKQJIBHOCTh B Pa3IMYHBIX CUTYaIMsX, BO Bcex (op-
Max ¥ BUIAX IEATEIbHOCTH.

[IposiBnsrOIIMi M JEMOHCTPUPYIOLIUN YBaXXEHHUE K INPEICTABUTEISAM pPa3jIvy- JIP 8
HBIX THOKYJBTYPHBIX, COLMAIBHBIX, KOH()ECCHOHAIBHBIX U MHBIX rpymm. Co-
IPUYACTHBIA K COXPAHEHMIO, IPEYMHOKEHHUIO M TPAHCISALUU KYJIbTYPHBIX Tpa-
JIAIAI ¥ IEHHOCTEW MHOTOHAIIMOHAJIBHOT'O POCCUIMCKOI0 rOCY1apCTBa

Cobmoaronuii ¥ MponaraHANPYIOMIWKA MpaBuiIa 3A0POBOrO U 0E30MacHOTO JP9
o0pasa XH3HH, CIOPTA; MPEIYNPESKAAONIN THO0 MPEOIOICBAIONINI 3aBHCH-
MOCTH OT QJKOToJis, Tabaka, MCHXOAKTUBHBIX BEHIECTB, a3apTHBIX WTP H T.I.




CoxpaHsouil ICUX0JIOTUYECKYI0 YCTOMUNBOCTh B CUTYaTUBHO CIIOKHBIX WM
CTPEMUTEIHHO MEHSIOUTUXCS] CUTYalHsIX

3aboTsmuiics O 3alUTe OKpY)KAIoIIeld cpenibl, COOCTBEHHOW M UYyKOil JIP 10
0€30M1aCHOCTH, B TOM 4uciie IH(PoBOi

[IposiBrsitomnii  yBaskeHUE K ICTETUYECKUM IIEHHOCTSM, OOJIaIaroluit JIP 11
OCHOBAMH ACTETHYECKOM KYJIBTYPHI

[IpyHUMarOmuii ceMelHble LIEHHOCTH, TOTOBBIM K CO3[aHUIO CEMbU U JIP 12

BOCIIUTAHUIO JIETEH; IEMOHCTPUPYIOMIMI HEMPHUITHE HACWIMS B CEMbE, yX0/a
OT POAMUTENILCKON OTBETCTBEHHOCTH, OTKa3a OT OTHOIIEHUM CO CBOUMU JETHMU
U UX (PMHAHCOBOTO COMIEP KAHUS

JIn4HOCTHBIE pe3y/IbTaThl
peajiM3aluy NPOrpaMMbl BOCIUTAHMSA,
omnpe/e/eHHbIE 0TPACIEBBIMH TPEOOBAHUSIMH K /ICJIOBBIM KauecTBAM JUYHOCTH

JleMoHCTpUpyIOLIMii yMeHue 3(p(GEeKTUBHO B3aUMOICHCTBOBATH B KO- JIP 13
MaHJie, BECTH IMAJIOT, B TOM YHCJIE C UCIIOJb30BAHUEM CPEICTB KOMMYHHUKALMH

JIeMOHCTpUPYIOLNI HABBIKM aHATW3a W UHTEPIpETaluu UHPOpPMALUU JIP 14
13 Pa3IMYHBbIX HCTOYHUKOB C YY€TOM HOPMATHBHO-IIPABOBBIX HOPM

JInuHOCTHBIE pe3yJIbTaThI
peajiM3allii POrpaMMbl BOCIIUTAHMS,
onpeeseHHbIe Cy0beKTaMH 00pa30BaTeJIbHOI0 NpoLecca

AIEKBaTHO OIIEHUBAIONIINN CBOM CIOCOOHOCTH M BO3MOKHOCTH, OTBET- JP-COII-3
CTBEHHO OTHOCSIIIIUNACS K TPOIECCY OOYUCHHUS M €T0 pe3ybTaTaM

MemanpeomMemHuix:

1) ymMmeHue caMOCTOSITENIbHO ONPENENSITh 1IeNIN IeATEIbHOCTH U COCTABIIATD IIAHBI AESTEIb-
HOCTH; CaMOCTOSITENILHO OCYIIECTBIATh, KOHTPOJIMPOBATh U KOPPEKTHPOBATH AESITEIHHOCTD, HC-
M0JIb30BaTh BCE BO3MOXKHBIE PECYpPCHI JJIsl JOCTHXKEHUS MOCTABJICHHBIX LENeld W pealu3aluy Iia-
HOB JICATEIHHOCTH; BEIOMPATH YCTICIIHBIE CTPATETUHU B PA3IMYHBIX CUTYAIIHSIX;

2) yMeHHe TPOIYKTUBHO OOIIATHCS W B3aUMOJCHCTBOBATH B MPOIECCE COBMECTHOM Jes-
TETHHOCTH, YUUTHIBATH MO3UIUH JPYTUX YIACTHUKOB JEATEIHHOCTH, YQ(PEKTHBHO pa3periarh KOH-
(hIVKTHI;

3) BageHHe HABBIKAMU IO3HABATENBHOM, y4eOHO-UCCIIEOBATENLCKOM U MPOEKTHOU Hes-
TEIbHOCTH, HaBBIKAMH pa3pelieHus MpoOjeM; CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB PEIICHHSI MPAKTUYECKUX 3a/1a4, TPUMEHEHHUIO PA3IUYHBIX METOJIOB TIO3HAHHS,

4) TOTOBHOCTb M CITOCOOHOCTH K CAaMOCTOSITEIbHOM MH(POPMAIIMOHHO-TIO3HABATEILHOMN J1es-
TETHHOCTH, BIIAJICHHE HABBIKAMH MOJyUYEHHUST HEOOXOAMMON HH(OpPMAIINH U3 CIIOBapel pa3HbIX TH-
MIOB, YMEHHE OPUEHTHUPOBATHCS B PA3IMYHbBIX UCTOYHHKAX MHPOPMAIH, KPUTUYECKU OLIEHUBATh U
UHTEPIPETHPOBATH HHPOPMAIIHIO, TOTYIAEMYIO U3 Pa3IMYHBIX UCTOYHUKOB;

5) yMeHue UCNOIb30BaTh CpeACTBa MH(OOPMALIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHMA
(manee - UKT) B pemieHny KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U OPTaHU3AIIMOHHBIX 3374 ¢ COOIIO-
JieHneM TpeOOBaHMI SPTOHOMUKH, TEXHUKUA O€30MaCHOCTH, TUTHEHBI, peCypcocOepekeH s, MPaBo-
BBIX U ATHYECKUX HOPM, HOpM WH(OPMALIMOHHON OE30MaCHOCTH;

6) yMeHue onpeeNnsaTh Ha3HaueHHe U QYHKIUU Pa3IUnIHbIX COIUANBHBIX HHCTUTYTOB;

7) yMEHHE CaMOCTOSITeJIbHO OLIEHUBATh U MPUHUMATh PEIICHUS], OTPEEISIONINE CTPATErHIO
MOBE/ICHHUS, C YIETOM I'PakIaHCKUX M HPABCTBEHHBIX IIEHHOCTEH;

8) BiameHue S3BIKOBBIMHU CPEJCTBAMH - YMEHHE SICHO, JIOTHYHO M TOYHO H3JIaraTh CBOIO
TOUKY 3pEHUS, UCTIOJIb30BaTh aJIeKBaTHBIE SA3BIKOBHIE CPE/ICTBA,

9) BnaseHre HaBBIKAMH MMO3HABATEIHLHOW PEQIICKCHH KaK OCO3HAHUS COBEPIIAEMBIX JEHCT-

BUI U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YyIbTaTOB U OCHOBAHMI, TPAHUI] CBOETO 3HAHUS U

HE3HAHWs, HOBBIX IIO3HABATEIBHBIX 33/1a4 M CPEICTB UX JOCTHIKCHUS.




npeomemmuuix:

1) chopMUpOBaHHOCTH TPENCTABICHUM O MaTEeMaTHKE KaK 4acTH MHUPOBOW KYJIbTYPHI U O
MECTC MAaTCMaTUKHU B COBpeMeHHOﬁ oUBHUJIN3allUU, O cnocoGax OnmucCaHusd Ha MarT€MaTH4YCCKOM
A3BIKE SIBJICHUN PEaTIbHOTO MUDA;

2) chopMHUPOBAHHOCTH MPEACTABICHUI 0 MATEMATUYECKUX TTOHITHUAX KaK O BKHEHIIUX Ma-
TEMaTHYECKUX MOJENSAX, MO3BOJSIONIMX OMHMCHIBATh U M3ydaTh pa3HbIE MPOLIECCHI U SIBICHUS;
MOHMMAaHHUE BO3MOKHOCTH aKCMOMAaTUYECKOTO ITOCTPOEHHSI MATEMaTUYECKUX TEOPUIL;

3) BnajieHue MeTOJaMHU JI0Ka3aTeIbCTB M aJrOPUTMOB pPEUICHUS; YMEHUE HX HPUMEHATbH,
MMPOBOAUTDH AOKA3ATCIBHBIC PACCYKACHUSA B XOAC PCIICHUA 3a4a4;

4) BnageHue CTaHIAPTHBIMU MIPHUEMaMH PEUICHUs PallMOHANBHBIX U UPPAIlMOHANIbHbBIX, IOKA-
3aTCJIbHBIX, CTCIICHHBIX, TPUT'OHOMETPHUYCCKUX ypaBHeHI/Ifl " HCPABCHCTB, UX CUCTEM; UCIIOJIB30-
BaHUE FOTOBBIX KOMIBIOTEPHBIX MPOTpaMM, B TOM YHUCIIE JJIsl TIOMCKA MyTH PELIeHUs! U WILTIOCT-
paLuy peleHusl ypaBHEHUN U HEPABEHCTB;

5) cpopMUpPOBAaHHOCTH TMpPEACTABICHUI 00 OCHOBHBIX MOHSTHSX, WICSIX U METOJax MaTema-

TUYECKOTO aHAJIN3a;

6) BJlaJileHHEe OCHOBHBIMH MOHSATHSMH O IJIOCKMX M MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
¢urypax, MX OCHOBHBIX CBOMCTBax; c(hOpMHPOBAHHOCTH YMEHHS paclio3HaBaTh Ha YepTekax,
MOJIETSIX M B pealbHOM MHpE TIeOMeTpHYecKHe (Urypbl; IPUMEHEHHE H3YUYEHHBIX CBOWCTB
reoMeTpuueckux Guryp u GopMyn s peleHHss TeOMETPUYECKHX 3a]ad U 3a/ad C MpaKTHye-
CKHM COJIep>KaHUEM;

7) chOpMUPOBAHHOCTH MPENCTABICHHUI O MPOIECCaX U SIBICHUSAX, UMEIOMINX BEPOSTHOCT-
HBIM XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B pealbHOM MUpPE, 00 OCHOBHBIX MOHATHIIX
3JI€M€HTapHOI71 TCOpHUU BCpOHTHOCTeﬁ; YMGHI/Iﬁ HaxXOJUTh U OLCHUBATL BCPOATHOCTH HACTYILJIC-
HUSL COOBITHI B MPOCTEUIINX MPAKTUYECKUX CUTYyalUSX U OCHOBHBIE XapaKTEPUCTHKHU CIydaii-
HBbIX BCIIMYUH,

8)BrazieHre HaBbIKAMH HCIIOJIb30BAHUSA TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM IpHU PEIIeHUU

3azady;

B pesynbraTe uzyuenus yueOHoro npenmera «MaTeMaTHKa» Ha YPOBHE CPEIHEr0 OOIIEero
o0pa3zoBaHwusI:
BrimyckHuk Ha 6a30BOM YpOBHE HAYUUTCS:

— BBITIOJHATHh apu(METHYECKHE NEHCTBHS, COYETasi yCTHBIC W MUChMEHHBIC TIPUEMBI, TIPH-
MEHEHHUE BBIYUCIUTEIFHBIX YCTPOWCTB; HAXOAUTh 3HAYCHUE KOPHS HATYpaJIbHOH CTENIEHH, CTETICHU
C palMOHATBHBIM IOKa3aTeeM, Jiorapupma, UCTIONb3ys NMPH HEOOXOAWMOCTH BBIUYMCIUTEIbHBIC
YCTPOMCTBA; MOJIb30BATHCS OLIEHKON U MPUKUAKON MPU MPAKTUYECKUX pPACUETaX;

— NPUMEHATH TOHATHS, CBI3aHHBIE C JETUMOCTBIO IIEJIBIX YHCEN, IPU PEUICHUH MaTeMaTh-
YEeCKHX 33134,

— HaXOJUTh KOPHU MHOTOWIECHOB C OJHOW IEPEeMEHHOW, pacKJIaJbplBaTh MHOTOWICHBI Ha
MHOXHTEJIH;

— BBITIOJHATH JICHCTBHSI C KOMIUIEKCHBIMH YHCJIAMH, TI0JIh30BATHCS TEOMETPHUECKONW HHTEP-
npeTaryel KOMIIEKCHBIX YHCEIN, B MMPOCTEHIITNX CITydasX HaXOIUTh KOMIUICKCHbIE KOPHH ypaBHE-
HUH C IeHCTBUTEILHBIMU KO PUIEeHTaMU;

— MPOBOAMTH TPe0OPa30BaHUS YUCIOBBIX U OYKBEHHBIX BBIPRKCHUH, BKIIIOYAIOIINX CTETIe-
HU, PaJIUKAIbI, JOTapUPMBbI M TPHTOHOMETPHUYECKUE (DYHKITHH;

— HCIIONIb30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHHS B MPAKTHUECKON JIEATEIILHOCTH U B TO-
BCE/IHEBHOMW JKM3HHU JUISI IPAKTUYECKUX PacyeToB 1o (opMmyiaM, BKIIOUYas (GoOpMyIibl, coaepikalime
CTETICHH, PAIUKAIIbI, JJOTapU(PMBI U TPUTOHOMETPUYECKUE (DYHKITUH, UCTIONB3YS MPH HEOOXOAMMO-
CTH CIIPaBOYHBIE MaTE€PHAJIbl U MPOCTEHIIINE BHIYUCIUTEIbHbBIE YCTPONCTBA;

— OmpeeNnsaTh 3HaueHHe (PYHKIMH 110 3HAYECHUIO apryMeHTa NPU Pa3IMYHbIX Croco0ax 3a-
naHus QyHKIUM;

— CTPOUTH rpauKku U3y4eHHBIX (DYHKIIMA, BBITOIHATH IPe0Opa3oBaHus IpaHKOB;

— ONUCHIBATH 10 rpaduky u 1o Gopmyse MoBeAeHUE U CBOMCTBA (PYHKIINY;



— pemaTth ypaBHEHHs, CUCTEMbI YpaBHEHHI, HEPABEHCTBA, UCTIONb3Ys CBOMCTBA (YHKUUH U
uX rpaduueckue npeacTaBIeHus;

— HCIIONIb30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHHS B MPAKTHUECKON JIEATEIILHOCTH U B TO-
BCE/IHEBHOW >KM3HU JIJIsl OTMCAHUS M HCCIEIOBAaHUS C MOMOUIbIO (DYHKIMH pEaNbHBIX 3aBHCHMO-
CTEH, MpeACTaBIEeHUs X IpapUUecKH; HHTEpIIpeTalys rpa)ukoB peaIbHbIX MPOLIECCOB;

— pemiaTth panroHaJbHbIE, TOKA3aTeIbHbIE U JOTapU(PMHUUECKUE YpaBHEHNUS H HEPAaBEHCTBA,
UPPALMOHAIIBHBIE U TPUTOHOMETPUYECKUE YPABHEHUS, UX CUCTEMBI;

— JI0Ka3aThb HECJIOKHBIE HEPABEHCTBA,

— pemarb TECTOBBIE 3aJa4U C IIOMOIIBIO COCTaBJICHHs YPAaBHEHUI U HEPABEHCTB, HHTEPIIPE-
TUPYS PE3YyJIbTAT C YY€TOM OIPAaHUYCHHUN YCIIOBUS 3a1a4u;

— n300paxaTh Ha KOOPIMHATHOM IJIOCKOCTH MHOXKECTBAa PEIECHHH YpaBHEHUH M Hepa-
BEHCTB C JIBYMs IGPEMEHHBIMU U UX CUCTEM;

— HaXOJUTh NPUOIMKEHHBIE PELICHUs] YPaBHEHUN M MX CHUCTEM, UCIOJb3Yys IpaduyuecKuit
METOL;

— peliaTh ypaBHEHHs, HEPAaBEHCTBA M CUCTEMBbI C IPUMEHEHUEM I'paMueCcKuX IpecTaBie-
HUM, CBOMCTB (PYHKITUH, MPOU3BOTHOM;

— HCIIONIb30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHHS B MPAKTHUECKON JIEATEIILHOCTH U B TO-
BCEJIHEBHOM KU3HU JUUIS IOCTPOEHUS U CIEAOBAHMS IIPOCTEUIINX MATEMAaTUYECKUX MOJIEIIEH;

BrimyckHuK Ha 6a30BOM YPOBHE MOJIYYUT BO3MOKHOCTb HAYUUThHCS:

— pemath MpocTeine KOMOMHATOPHbIE 3a7jaud METOJIOM Iepedopa, a TakKe ¢ UCHOJb30-
BaHHMEM H3BECTHBIX (opMyI1, TpeyrojdbHuKa [lackans; BEUUCIATh K03 duinenTs Onnoma Heroto-
Ha 110 (hopMyIie U C HCIIOIb30BaHUEM TpeyroiapbHuka [lackans;

— BBIYUCIISITH BEPOATHOCTH COOBITUH Ha OCHOBE IMOJICUETa YHUCIIa MCXOAOB (MpocTeiIne
ciIy4an);

— HUCIIOJIB30BaTh HpHOGpeTCHHLIG 3HAaHUA U YMCHUS B HpaKTI/I‘IeCKOfI ACATCIIBHOCTHU U B I1O-
BCCI[HGBHOﬁ JKU3HU U1 aHAJIM3a PCAJIbHBIX YHCJIOBBIX HAHHBIX, MPCACTABJICHHBIX B BUAC AHA-
rpaMM, TpaduKoOB; Ui aHaIM3a HHPOPMAIH CTATUCTHYECKOTO XapaKkTepa,

— HaXOJUTh CyMMY O€CKOHEUYHO yOBIBAIOIIEH r€OMETPUIECKON MTPOTPECCUH;

— BBIYUCIISITH TPOU3BOJIHBIE U MEPBOOOPA3HBIE dNIEMEHTAPHBIX (YHKIUH, IPUMEHSISI TpaBu-
Jla BBIYMCIIEHUS] IPOU3BOIHBIX U IIEPBOOOPA3HBIX, UCIOJB3YS CIPABOUYHBIE MAaTEPUAIIbI;

— HccenenoBaTh GYHKIUN U CTPOUTD UX IpaUKHU C MOMOIIBIO TPOU3BOIHOM;

— peliaTh 331244 ¢ IPUMEHEHHUEM YpaBHEHH KacaTelbHOM K rpaduky QyHKIUY,

— pfluaTh 3aa4M Ha HAXOXKIACHUC HaI/I60.HBH_IeFO 1 HAUMCHBIICTO 3HAYCHUA (bYHKHHH Ha
OTpE3KE;

— BBIYUCIISITH IJIOLIAAb KPUBOJIMHEHHOM Tpamnenuu;

— UCMOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHHS B IPAKTHUECKOHN NIEATEIbHOCTH U B TO-
BCE/IHEBHOW KHU3HH JUIS PELICHUS F€OMETPUUECKUX, (PU3NUECKUX, SIKOHOMUUYECKUX U IPYTUX MPH-
KJIQJHBIX 3a]1a4, B TOM YHUCIIE 33/1a4 HAa HauOOJbIINe U HAaUMEHbIIINE 3HAUYEHUS C IPUMEHEHHEM arl-
napara MaTeMaTH4eCcKOTo aHalln3a,

— COOTHOCHUTH IIOCKHE TeOMETpUYEeCKHe (DPUTYPBI U TPEXMEpHbIE OOBEKTHI C UX ONUCAHUSA-
MU, YepTeKaMu, U300paKEHUIMU; pa3InyaTh U aHAJIU3UPOBATh B3aMMHOE PaCIoioKeHne Quryp;

— n300paxaTh TeOMeTpHUYECKUe (PUTYpHI U Tella, BHIIOIHATH YEPTEXK MO YCIOBUIO 33J1a4H;

— peilaTtb r€OMCTPUYICCKHUEC 3aa4U, OIMMUPAACh HAa U3YUCHHBIC CBOMCTBa MIIAaHUMETPHUICCKUX
U CTEPEOMETPUYECKHX (PUTYp U OTHOIIECHUI MEXIYy HUMH, IPUMEHsS aareOpanyecKuii 1 TPUTrOHO-
METPUUYECKUI anmnapar;

— OPOBOAUTHL AOKA3AaTCJIBbHBIC PACCYKACHUA MPU PCIICHHUU 3aa4d, JOKa3bIBaTb OCHOBHLIC
TEOPEMBI Kypca;

— BBIYUCIISITH JIMHEWHBIE JIEMEHTHI M YTJIbl B IPOCTPAHCTBEHHBIX KOH(MUTYpAIHIX, 00bEMbI
Y TUTOIIAIU TIOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ M UX MPOCTEHIIMX KOMOWHAIINN;



— IPUMEHATH KOOPAUHATHO-BEKTOPHBINA METOJ Uil BBIYUCIICHUS OTHOLLIECHUM, PACCTOSIHUM U
YTJIOB;

— CTPOUTH CEYCHUSI MHOTOIPAaHHUKOB U M300paxkaTh CEUYCHHS TEJl BPAILCHHS,;

— HCIIONIb30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHHS B MPAKTHUECKON JIEATEIILHOCTH U B TO-
BCEIHEBHOW >KM3HM U1 UCCIEA0BAaHUS (MOAEINPOBAHNS) HECIOKHBIX MPAKTUYECKUX CUTYyallui Ha
OCHOBE M3YYEHHBIX (POPMYJ M CBOMCTB (hUTYyp; BBIUMCIEHUS JUIMH, IJIOUIAa el 1 00BEMOB NpH pe-
IIEHUHU MPAKTUYECKUX 3a/1a4, MCIIOJIb3YS MPH HEOOXOAMMOCTH CIIPABOYHHUKHM M BBIYMCIUTEIbHBIC
YCTPOMCTBA; MPUOOPETEHNS IPAKTUYECKOT0 ONbITa JEATEIbHOCTH, MPEIIECTBYIOIEH podeccro-
HAJILHOW, B OCHOBE KOTOPOI JIEKUT NaHHBIN Y4eOHBIN MpeaMET;

1.4. Conepxxanue y4eOHOM JUCHUNIMHBI

(*3Be30YKOM BBIIEISIIOTCS TEMbl 3aHATUN, MPOBOAUMBIX B (OpMe MPaKTUYECKOM MOATro-
TOBKH)

BBEJIEHUE

MaremaTuka B HayKe, TEXHHKE, JKOHOMHKE, HHGOPMAIIMOHHBIX TEXHOJIOTUAX U MPaK-
THYECKOM NeATEJHLHOCTH.

Henu u 3amaun n3ydeHus: MaTeMaTUKU 1pu ocBoeHuu cnenuanbHocteit CIIO.

PA3JIEJI 1. AVITEBPA

TEMA 1.1. PA3BBUTHUE ITIOHATUSA O YUCJIE*

1.1.1 easble u pannoHaJbHbIE YUCIA. JleliCTBUTEIbHbIE YHCIIA.

IpakTuyeckoe 3ansitue Ne 1. Apupmernueckue 1eiCTBUA HAJ YUCTAMU.

1.1.2. Ilpubnusicennsvie epiuucienus.

IIpakTnyeckoe 3ansaTue Ne 2. Haxosxaenue npud/IH:KeHHbIX 3HAYeHUIl BeJIUYHH U TO-
rPelIHOCTEeNd BHIYMCJIEHUI, CPABHEHNE YHCIIOBBIX BBIPAKEHUM.

1.1.3. Komnnekcuvle uucna. /lelicmeus HA0 KOMNIEKCHbIMU YUCIAMU 8 all2edpaudeckoll
Gopme. I'eomempuueckas unmepnpemayusi KOMIJIEKCHO20 Yucid. Tpueconomempuyeckas u noxa-
3amenvHas hopma Komniekcnoeo yucia. /leticmeuss HA0 KOMNIEKCHLIMU YUCIAMU 8 MPUSOHOMEM -
PU4ecKoll U noKazameibHol popmax.

TEMA 1.2. KOPHU, CTEIIEHH U JIOT'APU®MbI

1.2.1 Kopun u crenenu. KopHu HaTypanbHON CTENEHU U3 YUCIIA U UX CBOMCTBA.

IpakTuyeckoe 3ansiTue Ne 3. BoiunciieHne u cpaBHEHUE KOpHEU. BhITTOTHEHNE pacyeToB ¢
paavKaIaMu.

1.2.2. CreneHu ¢ pauMoOHAJbLHBIMH MOKA3aTeJAMHU, UX cBolicTBa. CTENeHU C JIEHUCTBU-
TEJIbHBIMU MTOKA3aTeNIIMU, UX CBOMCTBA.

1.2.3. Ceoiicmea cmenenu ¢ oeiicmeumenbhvim nokazamenem. IIpeoOpazoBanue pammo-
HaJbHBIX, UPPALMOHATILHBIX CTETIEHHBIX BBIPAXKEHUN.

IIpakTuyeckoe 3ansitue Ne 4. HaxoxxaeHue 3HaYeHUd CTeNEHEN ¢ pallMOHAIbLHBIMU MTOKa-
3aTesIMU.

IMpakTuyeckoe 3ansaTue Ne 5. PenieHue uppanyuoHaabHbIX YPaBHEHUM.

IpakTuueckoe 3ansaTue Ne 6. CpaBHenue creneneil. [IpeoOpa3oBaHus BBIpaXEHUH, CO-
JIepKALMX CTEIEHU.

1.2.4. IlpeoOpa3oBanue nmokasarejbHbIX BbipaxkeHuil. IIpeoOpa3oBanue anredpau-
4YeCKHMX BbIPAKEHMH.

IIpakTuyeckoe 3anaTHEe Ne 7. PelieHne nokasareabHbIX YPaBHEHUN.

1.2.5 Jlorapudm. Jlorapupm uucna. OcHOBHOE JorapudpmMuueckoe ToxaecTBo. lecsaTny-
HbIe M HaTypaybHble norapudmel. [IpaBuna neiictuii ¢ norapudmamu. Ilepexon Kk HOBOMY OCHO-
BaHui0. [IpeoOpazoBanue JorapuMUIECKIX BHIPAKCHHI.

IpakTuyeckne 3ansatus Ne 8. HaxoxneHue 3HaueHni Jjorapuma no npon3BoibHOMY
OCHOBaHMIO. [lepexosn OT 0IHOrO OCHOBAHUS K IPYyrOMY.

IIpakTnuyeckue 3anaTHsA Ne 9. BeruncieHne u cpaBHeHHE JIOTapu(pMOB.

IpakTuyeckoe 3anusitue Ne 10. [TpubnvkeHHbIE BRIYUCICHHS W PEIICHUS MPUKIAIHBIX 3a-



aad.
IpakTuyeckoe 3ansaTue Ne 11. Pemenue norapuMuIecKux ypaBHEHHI.

TEMA 1.3. OCHOBbI TPUTTOHOMETPHUU*

1.3.1 Paagnannas mepa yrua. BpamarenbHoe nsuaxenue. CuHyc, KOCUHYC, TAHI€HC U KO-
TAQHT'€HC YHCIIA.

IIpakTnyeckoe 3ansatue Ne 12. PaguianHblil METOI U3MEPEHMSI YIJIOB BpAIllEHUs U CBA3b C
rpagayCHON MEpO.

1.3.2. OcHOBHBIE TPUIOHOMETpPHYECKHE TOKIECTBA.

IIpakTuyeckoe 3ansaTue Ne 13. @opmyna npuBeneHus. OCHOBHbIE TPUTOHOMETPUYECKHUE
TOXIECTBA

IIpakTuyeckoe 3ansaTue Ne 14, @opmyJibl CIOKEHUS.

IIpakTuyeckoe 3ansitue Ne 15. @opmysisl 1BOIHOTO aprymMenTa, pOpMyIibl YABOSHHS.

1.3.3 @opmyawvt nonosunnozo yana.

1.3.4 IIpeoOpazoBaHue CyMMbl TPMTOHOMETPHYECKHX (PYHKIMII B IpoM3BeAeHHe H 00-
paTHo.

IIpakTunyeckoe 3ansitue Ne 16. [IpeoOpazoBanre CyMMBI TPUTOHOMETPUYECKUX (DYHKIUN B
Mpou3BeIeHne, 1 00paTHO.

1.3.5. Buipasicenue mpuzoHomempuueckux QyHKyuil uepes maHzeHc noja08UHHO20 apzy-
MeHma.

1.3.6 IIpocTeiimme TPUrOHOMETPUYECKHE YPABHEHUSI.

1.3.7 lIpocmeiiniue mpuzonomempuuecKkue HepageHcmaed.

IIpakTnueckoe 3ansiTue Ne 17. [Ipocreiiine TpUroHOMETPUYECKUE YPaBHEHUS U HEPABEH-
CTBa.

1.3.8 O0OpaTHble TpUroHOMeTpHYeCKHe (PYHKIMH: APKCUHYC, apKKOCHHYC, apKTaHI'€HC
YHCIIa.

IIpakTnueckoe 3ansiTue Ne 18. O6paTHble TPUTOHOMETPHUECKUE PYHKITUU

1.4. DYHKIIUA, X CBOMCTBA U TPA®UKN*

1.4.1 ®yuxuuu. OOGnacTh ompeneieHUuss 1 MHOXECTBO 3HaueHUU; rpaduk (yHKIIHUH, T10-
cTpoeHue TpaduKoB (PYHKINN, 3aJaHHBIX Pa3IMYHBIMU crioco0amMu. CBONCTBA ()YHKITUU: MOHOTOH-
HOCTb, YETHOCTh, HEYETHOCTh, OFPAaHUYEHHOCTh, MEPUOANYHOCTH. [IpoMexyTKH Bo3pacTaHus U
yObIBaHUs, HauOoJbIIIee ¥ HAaMEHBIIIee 3HAUCHHsI, TOUKH dKCTpeMyMa. I 'paduueckas nHTepnpeTa-
s, Apudmerndeckue onepanuu Hag GyHKIUsIMU. CraoxHast QYHKITUS (KOMITO3HIIHS).

IIpakTuueckoe 3ansaTue Ne 19. [locrpoenue u urenne rpadhukoB GyHKITUH.

1.4.2 Illpumepbl yHKIMOHAIBHBIX 3aBUCHUMOCTEH B peajibHbIX NMPOLECcCax U ABJEHUSIX.

IIpakTnueckoe 3ansitue Ne 20. [Ipumepsl 3aBUCHMOCTEN MEXIy NEPEMEHHBIMU B pealb-
HBIX TPOIECCaX U3 CMEXHBIX TUCIUIUINH.

1.4.3 ITonsamue o nenpepvienocmu ynkyuu. Oopamuvie pynkyuu. Obaracms onpedenenus
u obnacms sHavenuti oopamuou yukyuu. I pagpuk oopamnoii pynxyuu.

1.4.4 Crenennble, moKasareJjbHble, JOrapuMuyecKne 1 TPUrOHOMeTpUYecKHe (pyHK-
nuu. OOpaTHbie TpuroHoMerpudeckue Gpynkiuu. Onpenenenus GyHKIUNA, ©X CBOMCTBA U TpadUKH.
[IpeobpazoBanus rpadukos. [lapannensHbIil TepeHOC, CAMMETPHUs OTHOCUTEIBHO OCceil KOOpAUHAT,
U CUMMETpPHsI OTHOCUTENIbHO Hayalla KOOPJIHWHAT, CHMMETPUsS OTHOCUTEIBLHO MPSIMOW y=X, pacTs-
YKEHHUE U CKaTHE BJIOJIb OCEM KOOPIMHAT.

IpakTuyeckoe 3ansitue Ne 21. HenpepbiBHble 1 nepuoanyeckue pynkuuu. Onpene-
nenve ¢yukuuid. MccnenoBanue ¢ynkiuu. CBoicTBa JNMHEHHOH, KBaJApaTHYHOW, KyCOYHO-
JTUHEWHOHN U NPpOOHO- JIMHEHHOU (QYHKITUN

IIpakTnyeckoe 3ansaTue Ne 22. O6paTrHble TpuronoMerpudyeckue Gpynkuuu. Coiictsa
1 rpadKu CUHYCa, KOCUHYCa, TAHTeHCa U KoTaHnTeHca. O0paTHbie (YHKIIMU U UX TpapuKu

IIpakTnyeckoe 3ansitue Ne 23. Ilpukaaansie 3agaun. [IpeoGpa3zoBanus rpapuxa QyHk-
nuu. 'apmMoHnyeckue KoiebaHus.



TEMA 1.5 YPABHEHUS U HEPABEHCTBA

1.5.1 YpaBHeHuss M cuCTeMbl ypaBHeHMi. PanyoHanbHble, HMppallMOHAIbHBIE, MOKa3a-
TEJbHBIEC, TPUTOHOMETPUUECKUE YPABHEHHSI U CUCTEMBI YPaBHEHHMH. PaBHOCHIBHOCTH ypaBHEHMI,
HEpaBEHCTB, cucTeM. OCHOBHBIE NMPUEMBI PELICHHs PAalMOHAIbHBIX, UPPALMOHAJIBHBIX, IOKa3a-
TEJIbHBIX U1 TPUTOHOMETPUUYECKUX YpaBHEHUH (Pa3sio’K€HNE Ha MHOXKHUTEIH, BBEJCHHE HOBBIX HEM3-
BECTHBIX, ITOJICTAHOBKA, TPaUIECKU METO).

1.5.2 HepasencrBa. Hcnosb3oBanue cBOWCTB U rpa@uKoB (pyHKIMI NpH pelIeHUH
YPaBHEHHI M HepaBeHCTB. PannoHanbHbIe, MppallMOHAIbHBIE, IOKa3aTeIbHbIE HepaBeHcTBa. Oc-
HOBHbIE NIPHUEMBI UX perieHus. Meton uHTepBaIoB. M300paskeHre Ha KOOPAMHATHOM IJIOCKOCTH
MHOKECTBA PEIICHU YPaBHEHUW U HEPABEHCTB C IBYMs IEPEMEHHBIMU U UX CHCTEM.

1.5.3 Tpuzonomempuueckue nepagencmea. OcnoéHvle npuemvl UX peuieHu .

IIpakTuyeckoe 3ansitue Ne 24. IlpeoOpaszoBanue ypaBHenmii. [loka3arenbHble, jora-
pupMHUIecKue, TPUTOHOMETPUYECKUE YPABHEHHUS.

IIpakTuyeckoe 3anusitue Ne 25, Mcnonp3oBanre CBOMCTB U rpaduKoB QYHKITUH IS perie-
HUsl YPAaBHEHUU U HEPABEHCTB.

1.5.4 TlpumeHeHHe MAaTEMATHYECKUX METOJ0B /IVIsl PELIEHUS COJAepPKATeJIbHbIX 3a/J1a4
U3 Pa3/IM4YHbIX 00/1acTell HAYKHM M NPaKTUKU. VHTepripeTanys pe3ynbrara, yueT peajJbHbIX orpa-
HUYEHUN.

IIpakTnyeckoe 3ansaTHe Ne 26. Pemenue coaep:kaTeJbHBIX 32124 U3 Pa3JIU4YHBIX 00-
Jacreil Haykum W npakTtuku. KopHu ypaBHeHUU. PaBHOCHIBHOCTH ypaBHEHHH. OCHOBHBIE
IIPUEMBI PEILIICHUS YPaBHEHUMN. PellieHre cucreM ypaBHEHUH.

TEMA 1.6. KOMBUHATOPUKA, CTATUCTUKA U TEOPUSA BEPOSITHOCTEHN

1.6.1 OcHOBHbIE MOHATHS KOMOMHATOPUKM. 3a/1a4y HA MOJCYET YUCIIa pa3MelIeHuM, me-
pecTaHOBOK, coueTaHuil. Pemenue 3anau Ha nepeGop BapuaHTOB.

IIpakTuyeckoe 3ansitue Ne 27. Pemenne komMOMHATOPHBIX 3aaa4. Mcropus pazButus
KOMOMHATOPUKH, TEOPUH BEPOATHOCTEH M CTATUCTUKH M MX POJIb B Pa3IMYHBIX chepax desno-
BEUYECKOU JKU3HeNesATeIbHOCTH. [IpaBuina komMmOumHaTopuku. PasMmenieHus, coueTaHus U Iepe-
CTaHOBKH.

1.6.2 ®opmyna 6unoma Hprotrona. CpoiicTBa OMHOMUHAIBHBIX Kod(hduimenton. Tpe-
yronpHUK [lackans.

IpakTuyeckoe 3ansaTue Ne 28. ®opmyrna ounom Herotona. Tpeyronmpauk [Tackams.

IIpakTnyeckoe 3ansaTue Ne 29. Penienve npukiaaHbIX 3a1a4.

1.6.3 CoObiTHE, BEPOSITHOCTDH COOBITHSA, CI0KEHUE U YMHOKEHHE BEPOATHOCTEN.

IIpakTnyeckoe 3ansitue Ne 30. Kiaccmueckoe ompenesneHue BepOITHOCTH, CBOMCTBA
BEPOATHOCTEH, TEOpEMA O CyMME BEPOATHOCTEM.

IIpakTnueckoe 3ansaTue Ne 31. Boruricnenue BepositHocTel. [lpukinaansie 3agaun.

1.6.4 IlonsiTue 0 He3aBUCUMOCTH COObITHI. /lUCKpeTHAs CJIy4yaiiHAs BeJUMYNHA, 3AKOH
ee pacnpeneaenus. Yucinosble XapakTEPUCTUKU AUCKPETHOM CilydalHOW BenuyuHbl. [loHsTHE O
3aKOHE OOJIBIINX YHCE.

1.6.5 IlpeacraBieHne JaHHbIX (TaONIuUIBl, AUarpamMMsbl, rpadukn). ['eHepanbHas COBOKYI-
HOCTb, BBIOOpKa, cpenHee apudmeTnueckoe, meauaHa. IloHaTHe 0 3agavyax MaTeMaTH4yecKoi
CTATHCTHKH.

1.6.6 PemieHue NpakTHYECKHUX 32/1a4 ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METO/I0B.

IIpakTnueckoe 3anaTue Ne 32. [IpencraBnenue yncnoBbixX JaHHbIX. [IprKiaaHble 3a1a4n.

PA3JIEJI 2. HAYAJIA MATEMATHYECKOI'O AHAJIM3A

TEMA 2.1. IOCJIEJOBATEJBHOCTHU

2.1.1 Cnoco0bl 3a1aHus M CBOMCTBA YMCJIOBBIX NOc/eA0BaTedbHOCTell. CyMMHUpOBaHME
nocjenoBaTenbHOCTEN. beckoHeuHo yObIBaroIas reoMeTpuyecKas Iporpecchst U ee CyMMa.

IIpakTnueckoe 3ansaTue Ne 33. Yncnoast 1ocie0BaTeIbHOCTD

IpakTuyeckoe 3ansaTue Ne 34. beckoHeuHO yOBIBaOIIIasi TeOMETPUIECKask TPOTPECCHSI.



2.1.2 Ilonamue o npedene nociedosamenvuocmu. Cywecmsosanue npeoeia MOHOMOHHOU
02PAHUYeHHOL NOC1e008AMENbHOCU.
IIpakTnueckoe 3ansaTue Ne 35. [Ipenen nocnenoBaTeIbHOCTH.

TEMA 2.2. TPOU3BOJHASA U EE IPUMEHEHUE*

2.2.1 IlonsaiTe 0 MPOM3BOAHONH (PYHKUMH, ee TeOMeTPUYeCKH U (PU3MUYECKUd CMBICJI.
VYpaBHeHue kacaTenbHON K rpaduky ¢yHkuuu. [Ipom3BoaHbIE CyMMBI, pa3HOCTH, POU3BEACHUS,
yacTHbIe. [Ipon3BOIHbIE OCHOBHBIX 3JIEMEHTAPHBIX (YHKIUH.

IIpakTnyeckoe 3ansitue Ne 36. IIponsBogHas: MEXaHUUYECKUN U F€OMETPUUECKUN CMBICI
MIPOU3BOAHOM.

IIpakTnyeckoe 3ansaTne Ne 37. YpaBHeHHE KacaTeIbHOU B O0IIEM BHUJIE.

IpakTuyeckoe 3ansaTue Ne 38. [IpaBuna u popmynsl quddepeHpoBanms.

2.2.2 IlpuMeHeHne NPOU3BOAHON K HCCJIeI0BAaHNI0 (YHKIMH M IOCTPOEHHUIO rpaguKoB.

IpakTuyeckoe 3ansaTue Ne 39 MccnenoBanue GyHKIMHM C TTOMOIIBIO IPOU3BOIHOM.

2.2.3 IIpon3BoaHbie 00paTHON (PYHKIMHU U KOMIO3UIUH QyHKINH.

2.2.4 TlpuMepbl MCNOJIb30BAHMS NMPOU3BOAHON /51 HAXO0XKIEHUSI HAWIYYIIEro peie-
HHSl B IPUKJIAIHBIX 321a4aX.

IIpakTuyeckoe 3ansaTue Ne 40. HaxoxaeHne HanOoOJbIIEro, HAMMEHBIIIETO 3HAYCHHUS U
AKCTPEMAaNIbHBIX 3HAUCHUH ()YHKIIHH.

2.2.5 Bropasi npou3BojHasi, ee reoMeTpudecKuidi u puznveckuii cmpicia. Haxoxnenue
CKOpOCTH JIJIsl TIpoLecca, 3aaHHOro (hopMysoi U rpaduxom.

TEMA 2.3. IEPBOOBPA3HASA 1 UHTEI'PAJI

2.3.1 IlepBooOpa3Has u uHTerpaJ. [IpuMeHeHre onpeneneHHOro UHTErpaga sl HaXO0xX-
JIeHUS TIJIOUIaN KpUBOJIMHEHHON Tpanenuu. @opmyna Heiotona-Jleitonumna. [Ipumeps npumMeHe-
HUS MHTETpasia B (PU3KMKE U TEOMETPHH.

IIpakTnyeckoe 3ansitue Ne 41. HenocpencrBeHHoe nHTerpuposanue. Murerpan u nep-
BooOpa3Has

IIpakTnueckoe 3ansaTue Ne 42. VlHTerpupoBanre METOJOM 3aMEHbI TIEPEMEHHOI.

IpakTuyeckoe 3ansiTue Ne 43, IHTerpupoBaHHEe MO YACTSIM.

IIpakTnyeckoe 3ansaTne Ne 44. BprumciieHne omnpeeeHHBIX MHTerpaaos. Teopema
Herorona—JleiiOHuiia

IIpakTuuyeckoe 3ansitue Ne 45. [IpuMeHeHre nHTerpaina K BBIYUCICHUIO (PU3UUECKUX Be-
JIMYWH U IUIOLIANIEH.

PA3JIEJI 3. TEOMETPUS

TEMA 3.1. IPAAMBIE U IIVIOCKOCTHU B TIPOCTPAHCTBE*

3.1.1 B3aumHoOe pacnoJio:keHue JIBYX NPSIMbIX B mpocTpaHcTBe. [lapamiensHocTh npsi-
MOHM M IUIOCKOCTH. [lapamienbHOCTH IIockocTel. IlepneHauKynspHOCT IMPSMON U IIOCKOCTH.
[leprieHANKYISIp ¥ HAKJIOHHAsI. YTOJ MEXKIY MNPsIMOM M IUIOCKOCTHIO. [[ByrpaHHbIi yrona. Yron Me-
KOy MIIOCKOCTAMU. [IepnenauKyISpHOCTD ABYX IIJIOCKOCTEMN.

IIpakTuyeckoe 3ansaTue Ne 46. B3aumnoe pacnosioxeHue npsiMbIX U JIockocrei. [1pu-
3HAaKM B3aHMHOI'O PAcCIIOJIOKEHUSI NPAMBIX. YTrod Mexay npsMmeiMu. Ilepnennukynsp m Ha-
KJIOHHA$ K IIJIOCKOCTH. YTOJI MEXIY IIPSIMOM U ITIOCKOCTBIO

IIpakTnyeckoe 3ansitue Ne 47. TeopeMbl 0 B3aHMHOM PACIOJIOKEHUH NMPSIMOM M IJIOC-
KkocTH. Teopema o Tpex nepneHIuKyIsIpax

3.1.2 T'eomeTprueckne npeodpa3oBaHusi NPOCTPAHCTBA: NapalICIbHBIA MEPEHOC, CHUM-
METPHUs OTHOCUTENBHO TUIOCKOCTH.

IIpakTnyeckoe 3ansaTne Ne 48. [Ipu3Haky U cBONCTBA NMapayuIeIbHBIX U NEPIEHIUKYIISAP-
HBIX TUIOCKOCTEM.

IIpakTnyeckoe 3anaTHe Ne 49. PaccrosiHue OT TOYKH A0 INIOCKOCTH, OT NMPSIMOH 10
INIOCKOCTH. Paccrosinne Mexay MIOCKOCTSAMH, MEXIY CKPEIIUBAIOIMUMUCS MPSMBIMH, MEXKIY



MIPOU3BOIBHBIMU (PUTYPAMH B IPOCTPAHCTBE

3.1.3 IlapanjiesbHOEe NMPOEKTUPOBAHUE U €ro CBoiicTBa. B3aumHoe pacnonoxkenue. U3o-
OpakeHue MPOCTPAHCTBEHHBIX QUTYP.

IMpakTuyeckoe 3ansaTue Ne 50. [TapamienbHoe TPOSKTUPOBAHUE U €0 CBOMCTBA.

3.1.4 IInowaow opmozonanvHoll npoeKyuu.

Ilpakmuueckoe 3anamue Ne 51. Teopema o niowaou opmocoHANbHOU NPOEKYUU MHO20-
V2ONbHUKA.

TEMA 3.2. MHOI'OI'PAHHUKHU

3.2.1 BoinykJjble MHOTOTPaHHUKHU. Bepimuael, peOpa, rpann MHOTOrpaHHuka. Pa3Beprka.
MHororpanssie yrisl Teopema Jiisiepa.

3.2.2 llpusma. [Ipsimas n HakJIOHHAaA npusMma. [IpaBunbHas npusma.

3.2.3 IMapanaenenunen. Kyo. llupamupna. [IpaBunbHas nupamuaa. Y ceueHHas TUpaMua.
Terpasap. Cummerpun B KyOe, B mapajuiejenumnese, B npu3Me u nupamuae. Cedenus kyoa, mpus-
MBI ¥ IUPAMMU/IBI.

3.2.4 llpeacraBiieHne 0 MPaBWJILHBIX MHOTOTPaAHHHUKAX (TeTpadape, Kyde, oKTadipe, J10-
JEKa’Ape U UKOCa3peE).

IpakTuyeckoe 3ansaTue Ne 52. Pa3nuunbie BUBI MHOTOTPAaHHUKOB. VX n300paskeHwUsI.

IIpakTnueckoe 3ansaTue Ne 53. Ceuenusi, pa3BepTKM MHOIOI'PaHHUKOB.

TEMA 3.3. TEJIA U HIOBEPXHOCTU BPALIEHUSA

3.3.1 Hnauuap u koHyc. YcedeHHbIH KoHyc. OCHOBaHUE, BBICOTA, OOKOBas MOBEPXHOCTb,
oOpazytoras, passepTka. OceBble CEUSHHsI U CeUeHUsI, apajieIbHbIe OCHOBAHUIO.

3.3.2 lllap u chepa, ux ceuenne. KacareibHas miockocTs K cepe.

IIpakTnueckoe 3anaTue Ne 54. [Lnomaas noBepxHocTu. CuMMeTpHs TeJl BPALlEHUS] H
MHOTOTPAaHHUKOB. BHUbl cCHMMETpHUil B IPOCTPAHCTBE

TEMA 3.4. UBMEPEHUSA B TEOMETPUN*

3.4.1 O6bem u ero usmepenme. Murerpansnas popmyna oorema. @opmyssl oobema Kyda,
IPSAMOYTOJIBHOTO MapajuleenuIeaa, IpU3Mbl, HUINHApPA.

3.4.2 ®opmybl 00beMa NUPAMHUABI M KOHYCA.

3.4.3 ®opmyJibl IJIOUIAIM OBEPXHOCTEH HMJINHAPA U KOHYCA.

3.4.4 ®opmyabl 00bemMa mapa u miomanu chepsol.

IpakTuyeckoe 3ansaTue Ne 55. Beraucnenue miomaaei 1 00beMoB.

3.4.5 IlonoOue Tenn. OTHOLIEHHE IIONIA/el OBEPXHOCTEH M 00bEMOB NOI00HBIX TeJl.

TEMA 3.5. KOOPAUHATBHI U BEKTOPBI

3.5.1 IlpsimoyroJibHas (IeKapTOBa) CHCTEMA KOOPAUHAT B NMpocTpaHcTBe. Dopmyra pac-
CTOSTHUSI M1y IBYMsI TOUKaMH. Y paBHEHUS Cephl, INIOCKOCTH U MPSMO.

3.5.2 BekrTopbl. Moaynb BekTopa. PaBeHCTBO BeKTOpPOB. Ci105KE€HUE BEKTOPOB. Y MHOKEHHE
BCKTOpA Ha YHCJIO. Paznoxxenue BCKTOpA 11O HAITPABJICHUSAM. Yron MCKAY ABYMsI BCKTOpaMHU.

3.5.3 IIpoexknus BekTopa HA ocb. KoopauHate! BekTopa. CKajJsipHOe NPON3BedeHUE BeK-
TOPOB.

3.5.4 YpaBHeHHe OKPYKHOCTH, cpepbl, III0CKOCTH. PaccTosiHue MexK1y TOUKAMU.

3.5.5 BekTOpHO€E YpaBHEeHHE NPSIMON U MJIOCKOCTH.

IIpakTuyeckoe 3anstue Ne 56. Bekropbl. YpaBHEeHUE OKPYKHOCTH, C(HEPBI, INIOCKOCTH.
Paccrositnne mexnay toukamu. /[leiicTBUSI ¢ BeKTOpaMu, 3aJJaHHBIMUA KoopAuMHATaMHu. CKraysip-
HOE NPOU3BEIAECHUE BEKTOPOB. BEKTOpHOE ypaBHEHHE IPSIMOM U IUIOCKOCTU. Vcnonb3oBaHue
BEKTOPOB MPU JOKA3aTEIbCTBE TEOPEM CTEPEOMETPHUH.



3.5.6 Ucnonp3oBaHne KOOPAUHAT M BEKTOPOB NPH PELICHNH MaTeMATHYECKUX U NPH-
KJIAIHBIX 3a/1a4.

Kouncyabrauuu
no yuyeOHoi grucuunianne OY .03 Maremaruka, 6 yacos

Ne Ne Henenn HaunmenoBaHue TeMbl Koa-
KOHC- no mno BO
MU | IaHy | paKTy 4acoB
1. Pemenwue 3amau no anredpe 2
2. Pemenue 3aga4 1mo HayanaM MaTeMaTUYECKOrO aHAIN3a 2
3. Pemenue 3agau no reomerpun 2
HUTroro 6

JI1st BHEayIUTOPHBIX 3aHATUHN CTYIEHTAaM Haps1y C PELICHUEM 3a7a4 U BBINIOJHEHUEM IIPaK-
TUYECKUX 33/IaHUN MOXKHO TPEJUIOKHUTHh TEMbI HCCIEIOBATEIbCKUX U pedepaTuBHBIX paboT, B KO-
TOPBIX BMECTO CEPHUI OTAECNBHBIX MEIKHX 33]1a4 M YIIPAKHEHUH MTPEIJIaraloTCs CIOKETHBIE 3aaHMS,
TpeOyromre ATUTENbHON padOThl B paMKax OJHON MaTeMaTHYeCKON CUTyallud. DTU TEMbI MOTYT
OBITh KaK MHAWBHUIYAJTbHBIMH 33JaHUSMH, TaK U TPYNIOBBIMU JJIi COBMECTHOTO BBITIOJHEHUS HC-
CJIEIOBAHMSL.

INPUMEPHBIE TEMbBI PE®EPATOB (AOKJIA/1OB),
NHANBUAYAJIBHBIX TIPOEKTOB
HenpepsiBHBIC IpO0OH.
[IpumeHeHne CI0XKHBIX MPOLIEHTOB B YKOHOMUYECKUX pacyeTax.
[TapannenbHOE NPOEKTUPOBAHHUE.
Cpennue 3Hau€HUS U UX IPUMEHEHUE B CTATUCTHUKE.
BekropHoe 3agaHue npsMbIX U MIIOCKOCTEN B TPOCTPAHCTBE.
CrnoxeHne TapMOHHYECKUX KOJIeOaHUH.
['padpuaeckoe pernieHue ypaBHEHUH 1 HEPABEHCTB.
[IpaBusnbHbBIE U TOJYIPABUIbLHBIE MHOTOTPAHHUKH.
KoHnueckne ceueHnst 1 UX TPUMEHEHUE B TEXHUKE.
[onsarue nuddepeniuana u ero NPUIOKEHU.
CxeMbl NOBTOPHBIX UCTIBITAHUN bepHysu.
HccnenoBanue ypaBHEHUN U HEPABEHCTB C IIaPAMETPOM.
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2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIHUILIAHBI

2.1. O0beM y4eOHOI JMCHHMIIJIMHBI M BUABI Y4e0HOH padoThl
B Ttabmune ykasan o0bEM BpeMEHH, 3alUIAHMPOBAHHBIN Ha peAIN3alHUI0 BCEX BHUJIOB

yueOHOil paboThI:

Bup yueOHoii padoTnbl

Oobvem uacos

MakcumanbHas yyeOHass Harpy3ka (Bcero) 246
B TOM 4HCIIe B GOpMeE MPAKTHUECKONU TOATOTOBKU 110
Oos3aTesqibHAsE AyIUTOPHAS y4eOHasi HArpy3ka (Bcero) 234
B TOM YHUCIJIE:

JIEKIIUU 122

[IPAKTUYECKUE 3aHATHS 112
KOHCYJIbTAIMH 6
IIpomesicymounas ammecmayus 6 popme  IK3aMeHa 6

2.2. TemaTnueckuii nyiaH o01eo0pa3oBaTebHON y4eOHONH AUCHUIINHBI

OV]1.03 MaremaTuka
KosmuecTBO ayIMTOPHBIX 4YaCOB
Makc. B T.4. B
Ne HaumenoBaHue pa3- yued. (bopme Mpakcri.
HArpy3ka npaktu- | Teopernu. | (cemuHap-
TeMbl J1eJI0B U TeM Bcero N
CTyA-Ta YecKou o0yyeHHne | CKHe) 3aHS-
(uac) MOJAroTOB- THSA
KH
Beenenne 2 2 2 -
Pasznenl. Aareopa 124 124 58 60 64
11 PazButue moHSTHS O 10 10 10 6 4
qUCJIe
12 Kopuu, crenenn u jo- 28 28 10 18
rapu(Mel
13 OCHOBBI ~ TPUTOHOMET- 30 30 30 16 14
puun
1 4 OyHKIIMK, UX CBOMCTBA 18 18 18 ] 10
U rpaduku
15 YpaBHeHUs] U HEpaBEH- 14 14 ] 6
CTBa
KomOunaropuka, cra-
1.6 TUCTHUKAa U TEOpUS Be- 24 24 12 12
pPOSITHOCTEM
Paznen 2. Hayana ma-
TEeMATHYEeCKOr0 aHa- 42 42 20 16 26
JIu3a
2.1 ITocenoBaTenbHOCTH 10 10 4 6
2o | !lpomssommas m o ce |, 20 20 10 10
MIPUMEHCHHE
53 [lepBooOpazHass M HH- 12 12 ) 10
Terpai




Paznen 3. I'eomeTpus 64 64 32 42 22
31 IIpsiMBbIE U IIIOCKOCTH B 20 20 20 ] 12
MIPOCTPAHCTBE
3.2 MHoOrorpaHHuKH 12 12 8 4
33 Tena w TOBEPXHOCTH 6 6 4 )
BpalieHus
34 N3mepennss B reomer- 12 12 12 10 )
puun
35 Koopaunatel u BekTO- 14 14 12 )
pHI
JuddepeHnnpoBaHHbIT ) ) 5
3a4er
KoHncynpTanmmn 6
DK3aMeH 6
Hroro 246 234 110 122 112




2.3. XapaKkTepucTHKA OCHOBHBIX BU/I0B Y4€OHOM 1eSITeJIbHOCTH CTYJACHTOB

Conep:kanue o0yueHust

XapakTepucTHKA OCHOBHBIX BU/IOB YUeOHOM 1eSITeIbHOCTH
CTY1eHTOB (HAa YPOBHE y4eOHbIX JAeHCTBHIl)

Bsenenue

O3HakoOMJIEHUE C POJIbI0 MATEMATUKU B HayKe, TEXHUKE, IKOHO-
MUKE, MH()OPMALMOHHBIX TEXHOJIOTUAX U MPAKTHUECKOH maes-
TenbHOCTH. O3HaKOMJICHHUE C oeJIsIMU U 3aja4aMi U3YUCHUA Ma-
TeMaTUKHU IpU ocBoeHnH crnenuanbHocteit CI10

AJI'EBPA

Pa3Burtue
quCIe

ITOHATHU S 0

BrimontHeHne apupMeTHIECKUX IEHCTBUN HAJl YUCIIAMH, COYe-
Tas YCTHbIE U MUCbMEHHBIE PUEMBI.

Haxoxnenrue npuOIMKeHHBIX 3HAUEHUN BEIMYMH U TOTPEIIHO-
cTeil BeruMciieHni (aOCOMOTHON M OTHOCHUTEIHHOMN); CpaBHEHUE
YHUCIIOBBIX BbIPAKEHHH.

Haxoxnenne ommboKk B MpeoOpa3oBaHUAX U BBIUYUCIECHUX (OT-
HOCHUTCS KO BCEM IMMYHKTaM MPOTPaMMBl).

Kopsn,
pudmbI

CTEIICHU, JIoTa-

O3HakOMJIEHHE C TIOHATUEM KOpHSA N-H CTENEHH, CBOWCTBAMU
pasvKaJIoB U NPAaBUJIAMH CPaBHEHHS KOPHEH.

DopMynMpOBaHKE ONPEACIICHNUS] KOPHS U CBOMCTB KOpHEHN. BhI-
YHUCJICHUE U CPAaBHEHHE KOPHEW, BBINIOJHEHHUE NPUKUIKNA 3HA4e-
HUs KopHs. [IpeoOpa3oBanue YMCIOBBIX U OYKBEHHBIX BbIpaXke-
HUM, COJIepKaIUX PagruKaIIb.

BrimonHenue pacyeroB 1o ¢opmyiaaM, COAEPIKALINM PaIHKaIIbI,
OCYILECTBIISA1 HEOOXOIMMBIE MOACTAHOBKH U IPeoOpa30BaHusl.
OmnpeneneHne paBHOCUIBHOCTH BBIPDAKEHUH € paaukainamu. Pe-
LICHHE UPPALMOHAIIBHBIX YPaBHEHUM.

O3HaKOMJIEHHE C TIOHSATUEM CTEIIEHU C JEHCTBUTEIBHBIM IOKa-
3aTeJeM.

Haxoxaenne 3Ha4eHUN CTENEHU, UCTOIB3Ys PU HEOOXOIUMO-
CTH MHCTPYMEHTAJIBHBIE CPECTBA.

3anuchiBaHUE KOPHS N- CTENEHU B BHUJE CTENEHU C APOOHBIM
MoKa3aTeJIeM U Ha00OpOT.

DopMynMpOBAHKUE CBOMCTB CTENECHEW. BrlunciieHHne CTENeHen ¢
palOHaIbHBIM IT0KA3aTEJIEM, BBIIIOJIHEHHE IPUKHAIKA 3HAYCHHUS
CTEIIEHU, CPAaBHEHUE CTEIICHEM.

[IpeoOpa3zoBaHre YUCIOBBIX M OYKBEHHBIX BBIPKEHUMU, CONEp-
JKaIllUX CTEIIEHM, IPUMEHSIS CBOMCTBA. Pelenne noka3aTesnbHbIX
YpaBHEHUU.

O3HakoMJIEHHE C NIPUMEHEHHEM KOpHEH U CTENEHEH IpH BbI-
YHUCIICHUU CPEIHMX, NEJICHUHM OTpEe3Ka B «30JI0TOM CEUCHUN».
Pemenne npukiaaHbIxX 3a/1a4 HA CI0XKHBIE TPOLIEHTHI.

[IpeobpazoBanue anred-
pPauYEeCKUX BBIPAKECHUMN

BrimotHeHre mpeoOpa3oBaHuil BBIpAKECHHM, MpuMeHeHue (op-
MYyJI, CBSI3aHHBIX CO CBOMCTBaMU CTerneHeu u sorapudmon. Or-
peneneHure o0JIacTU JOMYCTUMBIX 3HAYEHUH JIOTapu(MUIECKOTO
BeIpakeHUs. Perenue orapuMuyeckux ypaBHEHUH

OCHOBbBI TPUTOHOMETPUH

OCHOBHEIE TIOHATHUA

W3ydyeHne painaHHOTO METOAA M3MEPEHUsS YIVIOB BpAIllCHUs U
UX CBSI3U C rpagycHoi mepoi. M3o0paskeHue yriioB BpalieHUs
Ha OKPY)KHOCTH, COOTHECEHHE BEIMYUHBI yIja C €ro pacroJo-
keHueM. GopmynupoBaHue ONPENEICHUNH TPUTOHOMETPUYECKUX
(GyHKUUH JUIs YIJIOB TOBOPOTA U OCTPBIX YIJIOB MPSIMOYIOJIbHO-
r'0 TPEYroJbHHUKA U O0BSICHEHUE UX B3aUMOCBSI3U

OCHOBHBIE TPUTOHOMET-
pUYECKHE TOXKIECTBA

[IpuMeHEHNEe OCHOBHBIX TPUTOHOMETPHUYECKHX TOXKAECTB IS
BBIYMCIICHHS] 3HAYCHUH TPUTOHOMETPHUYECKUX (YHKUUH MO OJ1-




HOU U3 HUX

[IpeoOpa3oBanuss  mpo-
CTEUILIUX TPUTOHOMETPHU-
YECKUX BBIPAKECHUMN

N3ydenne oCHOBHBIX (POpMYT TPUTOHOMETPHH: (HOPMYJIIBI CIIO-
KEHHS, YIBOEHUs, NpeoOpa3oBaHHUs CYMMBbl TPUTOHOMETpHUYE-
CKUX (YHKUUN B TPOM3BEICHUE U IPOU3BEICHUS B CyMMYy H
IIPUMEHEHHUE IIPH BBIYMCIIEHUH 3HAYE€HUS TPUTOHOMETPHUUYECKOTO
BBIPAKECHUS U YIIPOLLEHHUS €TO0.

O3HakOMJIEHHE CO CBOMCTBAMHM CHMMETPHM TOYEK HA €IUHUY-
HOW OKPY)KHOCTH W NMPUMEHEHHE WX JJs BbIBOAA (hopMyl mpu-
BEJICHUS

[Ipocreiimne  TPUTOHO-
METPUYECKHE YpPaBHEHUS
U HEPaBEHCTBA

Pemenne no ¢opmynam M TPUTOHOMETPHUECKOMY KpPYTY IIpO-
CTEUIINX TPUTOHOMETPUUYECKUX YPABHEHUN.

[IpumeneHne oOMMX METOJOB pEIIeHUs] YpaBHEHUH (IpuBene-
HUE€ K JIMHEHHOMY, KBaJpPAaTHOMY, METOJ Pa3JIOKEHUsS HAa MHO-
YKUTEIIN, 3aMEHBI IEPEMEHHON) NPU PELIEHUH TPUTOHOMETpHUYE-
CKMX YpaBHEHMH. YMEHHE OTMEUaThb Ha Kpyre pemeHus Mpo-
CTEHIINX TPUTOHOMETPUUECKUX HEPABEHCTB

ApKCHUHYC, apKKOCHHYC,
apKTaHT€HC YKciia

O3HakoMJIEHHE C MOHSTHEM OOpaTHBIX TPUTOHOMETPUUYECKHX
GyHKUINHA.

N3ydenue onpeneneHnii apKkCUHYCa, apKKOCUHYCA, apKTaHT€HCa
yrcna, GopMyIMpOBaHUE UX, U300pakeHHe Ha €IWHUYHOM OK-
PYXHOCTH, IPUMEHEHHUE NPHU PEeIICHUN YpaBHEHUH

®YHKIIVMHU, UX CBOMCTBA U TPA®UKH

10.

ITouatue o
dyHK-

OYHKIUH.
HETMPEPBHIBHOCTU
AR

O3HakoOMJIEHHE C TOHSITHEM IMEPEMEHHOM, NMPUMEpPAMH 3aBUCH-
MOCTEHN MEXAY IEPEMEHHBIMU.

O3HakoMJIeHHE C TOHATHEM Trpaduka, OmpeaeseHne MpUHal-
JIKHOCTH TOYKH Tpaduky ¢pyHkuuu. OnpeneneHue mno Gopmyie
MpoCTeHIeld 3aBUCUMOCTH, BUAa ee rpaduka. Beipakenune 1o
dbopMyIie OTHOM TepeMEHHON Yepes3 ApyTue.

O3nHakomyeHue ¢ ompeaeneHueM GyHKIHUH, (GOPMYITHPOBAHHE
ero. Haxoxnenue oGmactu ompeneneHust U o0JIaCTH 3HAYCHUN

byHKIIUH

11.

CaoiicTBa GbyHKIMH.
I'paduueckass mHTEpIIpE-
tarus. [Ipumepsl ¢QyHK-
LIUOHAIBHBIX 3aBHCHMO-
CTEl B pEAIBHBIX IPO-
1[eccax U SIBJICHUAX

O3HakomileHHE C puMepamMu (YHKIHOHAIBHBIX 3aBUCHMOCTEN
B peaJIbHBIX IPOLIECCaxX U3 CMEXHBIX JUCLUIUIMH.
O3HaKOMJIEHHE € 10Ka3aTEIbHBIMU PACCYKIECHUSIMU HEKOTOPBIX
CBOMCTB JIMHEHHON M KBaJpaTUIHOU (DYHKIIHH, MPOBEIEHUE HUC-
CJIEZIOBAHUS JIMHEWHOW, KyCOYHO-JIMHEHHOH, qpOoOHO-TMHEHHON
W KBaJpaTUYHOW (QYHKIMHA, TocTpoeHue wux rpacdukos. I[lo-
CTpoeHue u yteHue rpadpukos ¢pynkuuid. MccnenoBanue QpyHk-
LUH.

CocraBnenue BUAOB QYHKIMNA MO JAaHHOMY YCJOBHUIO, PEILICHUE
3aJja4 Ha SKCTPEMYM.

Brinonnenue npeobpazoBanuii rpaduka GyHKIUN

12.

OO6patHble QyHKIIHH

Wsydenne nouwsmus obpammuoti ¢pyukyuu, onpedenenue 6uoa u
nocmpoernue 2paguxa oopamuol QyHKYuu, Haxoxrcoenue ee 00-
nacmu  onpedeieHusi u obaacmu 3Havenuil. llpuMeHEeHUE
CBOWCTB ()YHKIMI NPH HMCCIEIOBAHWU YPAaBHEHUH U PELICHUU
3aa4 Ha JKCTpemMyM. (O3HaKOMJIEHHWE C TMOHSTHUEM CJIOKHOU

byHKITUN

13.

CrerncHHEIE, MoKa3a-
TeNbHBIE, JIorapudmude-
CKHE€ ¥ TPUTOHOMETpHYe-
ckue ¢yakuun. OOpar-
HbIE  TPUTOHOMETpHYE-
ckue pyHKIUU

Brruncnenue 3HadeHnit GyHKIMIA 10 3HaYeHUIO aprymenTa. Omn-
peneneHue MojJoKeHUs TOUKU Ha rpaduke 1o ee KoopJuHaTaM U
HA000pOT.

Hcnonb3oBaHne CBOWCTB (PYHKITMW NJIsi CpAaBHEHHS 3HAYCHHM
CTeTeHeH 1 Jorapu@moB.

[TocTpoenne rpadMKoB CTENEHHBIX M JIOTapUPMUUECKUX (PYHK-




ui. PereHune nmoka3aTenpbHBIX U JOrapuMUYECKUX YpaBHEHUM
¥ HEPABEHCTB 110 U3BECTHBIM aJITOPUTMAaM.

O3HakOMJIEHUE C TIOHSITUEM HENPEPHIBHOW MEPUOANYECKON
¢ynkunu, GopMynupoBaHUe CBOWCTB CHHYCa W KOCHHYCA, IO-
CTPOCHHE UX TPa(HKOB.

O3HaKkOMJICHHE C TOHATHEM TapMOHHUYECKUX KOJICOAHUH U MpHU-
MepaMy TapMOHUYECKUX KOJIeOaHU JJIsl OTMCAaHUs MTPOLIECCOB B
¢usuke u Apyrux obnactax 3HaHUA. O3HAKOMIICHHE C TOHATHEM
pa3peIBHON  TMepuoandeckod  GyHKIHH, (HOPMYIUPOBAHHE
CBOWCTB TaHT'€HCA M KOTAaHI€HCa, TIOCTPOCHUE UX TPa(UKOB.
[Ipumenenue cBOMCTB (YHKIIUNA NJIsi CPAaBHEHUsI 3HAYEHUW TPH-
TOHOMETPUYECKUX (DYHKIMIA, pPEIICHUS TPUTOHOMETPUUECKUX
YpaBHEHUU.

Ilocmpoenue epaguxos obpamubix  MPULOHOMEMPULECKUX
@ynKyuil u onpedenerue no epaghuram ux ceoLcms.
Brinonnenue npeobpazoBanus rpadukoB

HAYAJA MATEMATHYECKOI'O AHAJIM3A

14.

TlocnenoBarennrHOCTH

O3HakOMJIEHME C TIOHATHUEM YHCIOBOW IOCIEN0BATEIbHOCTH,
crocobamu ee 3aJjaHusl, BBIYUCIECHUSIMU €€ YJICHOB.
O3HakomaeHue ¢ NOHAmMuUEeM npeoeia nocied08amerbHOCMU.
O3HakOMJIEHHE C BBIYUCIEHHEM CYMMbl OECKOHEYHOTO YHCIIO-
BOT'O psAJia HA MPHUMEpE BBIYUCIEHHUS CYyMMBI OECKOHEUHO YObI-
BAIOIIEH T€OMETPUUYECKON TPOTrPECCHH.

Pemenune 3amay Ha npuMeHeHUe (HOPMYIIBI CyMMbI O€CKOHEYHO
yOBIBAIOIIEH T€OMETPUIECKOIN MPOTPECCUH

15.

IIpousBogHas u ee mpu-
MEHEHUE

O3HaKOMJIEHHE C TOHATHEM ITPOU3BOIHOM.

Uzydenue u GopmMyaupoBaHuE €€ MEXaHHMYECKOTO U FeOMEeTpH-
YECKOI'0 CMBICIIA, U3YYEHHE AJTOPUTMA BBIYMCIECHUS ITPOU3BOI-
HOM Ha MpUMepe BBIYMCIIEHNS MTHOBEHHOM CKOPOCTH U YIJIOBO-
ro ko3¢ duumenTa kacaTeaIbHOM.

CocraBreHre ypaBHEHUs KacaTelIbHOW B 00IIIEM BHJIE.
VYcBoenue mpaBun auddepeHunpoBaHus, TaOIUIBI MPOU3BOI-
HBIX AJIEMEHTApHBIX (PyHKIUH, mpuMeHeHue sl nuddepeHiu-
poBaHus GYHKUNHN, COCTaBICHUS YpaBHEHHS KacaTeIbHOM.
N3yuenne TeopeM O CBSI3M CBOMCTB (DYHKIIMM M MPOU3BOIHOM,
(dopMynHupOBKa UX.

[IpoBeneHrEe C MOMOIIBIO MPOU3BOIHON HCCIIENOBAaHUS (PYHK-
UM, 33JJaHHO (POPMYIIOH.

VYcraHoBNeHNE CBSI3M CBOMCTB (PYHKIIMW M TIPOU3BOJHON MO HUX
rpadukam.

[TprMmeHeHne MPOU3BOIHOM AJIS pellleHus 3a/1a4 Ha HaXO0XICHHE
HauOOJIBIIEr0, HAUMEHBIIETO 3HAUCHHUS U HAa HaXOXKJICHHE JKC-

TpeMyMa

16.

[lepBooOpaszHass U MHTe-
rpai

O3HakoOMJIEHHE C TIOHATHEM HHTErpaa 1 nepBooOpa3Hoi.
N3yuenne mpaBuia BBIYMCICHUS TIEPBOOOPA3HONH M TEOPEMBI
Herorona— JleliOHuma.

Pemenue 3amady Ha CBsI3h MEpPBOOOpPA3HOM M €€ MPOM3BOIHOM,
BBIYHMCIICHHE NIEPBOOOPA3HOI I TaHHOM (DYHKIIHH.

Pemenne 3amay Ha NpUMEHEHHE HHTErpana JJisi BBIYHCIICHUS
bU3HYECKUX BEIWYMH U TUTOIaAeH

YPABHEHUA U HEPABEHCTBA

17.

YpaBHEHUSIT W CHUCTEMBI
YpaBHEHUI
HepaBenctBa u cucremMsl

O3HaKkOMJIEHHE C MPOCTEUIINMH CBEICHUSMH O KOPHSX anred-
panyecKuX ypaBHEHWH, MOHATUAMU UCCIIEAOBAaHMS YpaBHEHUHN U
CUCTEM YpaBHEHUM.




HEPABEHCTB C JBYMs Ile-
pPEMEHHBIMU

N3ydenune Teopur paBHOCWIBHOCTH YPaBHEHUM U €€ MpUMEHe-
Hus. [loBTOpeHue 3amucu peleHus CTaHAApTHBIX YpPaBHEHMI,
IPUEMOB TpPeoOpa3oBaHUsl YpaBHEHHMM IJIs1 CBEACHMSI K CTaH-
JAPTHOMY YpPaBHEHHUIO.

Pemennie panuoHanbHBIX, UPPALMOHATIBHBIX, [TOKA3aTE€IbHBIX U
TPUTOHOMETPUUECKUX YPaBHEHUI U CUCTEM.

Hcnonp3oBaHne CBONCTB M TpaduKOB (YHKIMHA IS PEIICHUS
ypaBHeHUH. [I0BTOpeHNE OCHOBHBIX IIPUEMOB PELICHUS CUCTEM.
Pemenue ypaBHEeHU ¢ TPUMEHEHHUEM BCEX MPUEMOB (pasyioxe-
HUSl Ha MHOXHTENM, BBEACHMUSI HOBBIX HEU3BECTHBIX, MOJCTa-
HOBKH, rpa)iIeCKOro METOa).

Pewenne cucreM ypaBHEHMI C NPUMEHEHHMEM Pa3jIUYHBIX CIIO-
co0O0B.

O3HakoMIIeHHE C OOLIMMM BONPOCAMH PEIICHHs] HEPAaBEHCTB U
WCIIOJIb30BaHUE CBOMCTB M TpauKOB (YHKIHMA TIPH PEIICHUH
HEPABEHCTB.

Pemenrie HepaBEHCTB M CHUCTEM HEPABEHCTB C MPUMEHEHHEM
pa3IMYHBIX CIIOCOOOB.

[TpumeHeHre MaTeMaTHUYECKUX METOJIOB JJIsl PEIIEHUs CO/IepKa-
TEJIBHBIX 337a4 U3 Pa3IUUHBIX 00JIaCTeH HAyKU U MPaKTUKU. WH-
TEpIPETUPOBAHUE PE3YJIHTATOB C YYETOM pPEalbHBIX OrpaHHYe-
HUN

3JEMEHTBI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEN U CTATUCTHKH

18.

OcHOBHBIE
KOMOWHATOPUKH

IIOHATHUA

Wzydenune npaBmiia KOMOMHATOPUKH M MPUMEHEHHUE TPHU perie-
HUM KOMOMHATOPHBIX 3a/1a4.

Pemrenne KOMOMHATOPHBIX 3a/1a4 METOAOM Iepedopa | 1o Ipa-
BIJTY YMHOXXCHUSI.

O3HakOMJIEHHE C TIOHATUAMUA KOMOMHATOPUKU: Pa3MELICHUIMH,
COYETaHUSAMH, IEPECTAHOBKAMH M GOPMyJIaMu ISl UX BBIYHCIIE-
HUs. OObsCHEHHE W TNpHUMEHeHHe (HOpMyJT JUIsl BBIYMCICHUS
pa3MelIeHU, MEPECTAHOBOK U COUYETAHUM MPU PEIICHUH 3a]1a4.
Osnakomiienue ¢ 6uHomoM HbroToHa u TpeyroiapHukoM Ilacka-
as. Pemenne mpakTudeckux 3amad ¢ MCIOIb30BAaHUEM HOHSATHI
U TpaBWJI KOMOMHATOPUKHU

19.

DJIEeMEHTBI TEOPUU BEPO-
SITHOCTEN

N3ydeHune KIacCU4YEeCKOro OMpenesieHUs] BEpOSATHOCTH, CBOMCTB
BEPOSATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.

PaccmoTpenune mpuMepoB BBIUUCIICHUSI BEPOATHOCTEN. Perenue
3a]1a4 Ha BBIYMCIIEHUE BEPOSITHOCTEH COOBITHI

20.

[IpencraBnenune JaHHBIX
(Tabnuimpl, AMATpPaMMBI,

rpadukm)

O3HakoMJIEHHE C MPEACTABICHUEM UYMCIIOBBIX JAHHBIX U UX Xa-
paKTepUCTUKAMHU.

Pemenne mpakTHueckux 3ajad Ha OOpabOTKYy YMCIIOBBIX JaH-
HBIX, BBIYMCIICHHE X XapaKTEPUCTHUK

I'EOMETPUA

21.

IIpsiMBlE ¥ IIIOCKOCTH B
IIPOCTPAHCTBE

®opMyIHpOBKa U MPUBEJCHUE JT0KA3aTEIbCTB MPU3HAKOB B3a-
MMHOI'O PacnoJIOKEHUsI NPSMBIX U IJIOCKOCTe. Pacnio3HaBaHue
Ha YepTekKax U MOJEISX Pa3IMYHBIX CIy4aeB B3aUMHOTO pacIio-
JIO’KEHHUSI TIPSAMBIX U IJIOCKOCTEM, apr'yMEHTUPOBAaHHUE CBOUX CY-
JKIEHU.

DopmyIHMpOBaHUE OMPEACICHUN, TPU3HAKOB U CBOWMCTB Mapa-
JIENbHBIX U NEPIEHAUKYIISIPHBIX TUIOCKOCTEN, IBYTPaHHbBIX U JIU-
HEWHBIX YTJIOB.

BrinonHeHue mocTpoeHUsl yrioB MEXAY MNPSMBIMH, HPSIMOU U
IJIOCKOCTBIO, MEXAY IJIOCKOCTSIMU IO ONMHUCAHHMIO M PACIO3HA-
BaHME UX HA MOJICIIAX.




[IpymMeHeHre MPU3HAKOB U CBOMCTB PACIOJIOKEHUS MPSIMBIX U
IUIOCKOCTEH MpU peLIeHUH 3a/1a4.

N300paxeHne Ha pUCYHKaX U KOHCTPYMpPOBaHHE Ha MOJEISIX
NEPIEHIUKYIIPOB U HAKJIOHHBIX K IJIOCKOCTH, NMPSIMBIX, Mapajl-
JIENIbHBIX TJIOCKOCTEH, YTJI0B MEXAY NPSIMON M IUIOCKOCTBIO U
000CHOBaHNE TIOCTPOCHUSI.

Pemennie 3amad Ha BBIUMCICHHE T'€OMETPUYECKUX BEIUYMH.
OnucelBaHME PACCTOSIHUS OT TOYKH JI0 IJIOCKOCTH, OT HPSIMOM
JI0 TUIOCKOCTH, MEX]Y TJIIOCKOCTSIMHU, MEXAY CKPEIUBAIOIUMU-
sl IPSIMBIMHU, MEXY TPOU3BOJIILHBIMU (PUTYpaMU B IIPOCTPAHCT-
BE.

®opMyIMpOBaHUE U JI0Ka3bIBAHUE OCHOBHBIX TEOPEM O pac-
CTOSTHUSIX (TEOPEM CYIIECTBOBAHMSI, CBOMCTBA).

N3o0pakenue Ha yepTekax M MOAEISAX PacCTOSHUS U 000CHO-
BaHUE CBOUX CyxkJaeHul. OnpesienieHne U BHIYUCIEHUE PACCTOs-
HUIl B mpoctpaHcTBe. [IpuMenenne GopmMyna u TeopeMm IJIaHU-
METpPUH IS PEIIeHUs 3aa4.

O3HaKOMJIEHHE C MOHATHEM MAPAIIIEIBHOIO POEKTUPOBAHUS U
ero cBoicTBamMu. Popmyauposarue meopemsvl 0 NIOWAOU OPMO-
2OHANBHOU NPOEKYUU MHO20)20IbHUKA.

[Tpumenenue Teopuu Juis 00OCHOBAHUS MOCTPOCHUU M BBIYMC-
JICHUIA.

ApryMEeHTHpPOBaHUE CBOUX CYXXICHUN O B3aMMHOM paCIOJIOXKe-
HUH IPOCTPAHCTBEHHBIX (PUTYp

22.

MHororpaHHuKu

Onucanue ¥ XapakTEpPUCTUKA PA3IUYHBIX BUIOB MHOTOTPaHHU-
KOB, [IEPEYUCIICHUE UX MIEMEHTOB U CBOUCTB.

N300pakeHrie MHOTOTPAaHHUKOB M BBIIIOJHEHNE MOCTPOEHUS Ha
U300paKeHHSIX M MOJIEIISIX MHOTOTPaHHUKOB.

Brruncnenne JIMHEHHBIX JIEMEHTOB U YIJIOB B IIPOCTPaHCTBEH-
HBIX KOH(UTYpaUIX, apryMEeHTHUPOBAHUE CBOMX CY)KIICHHH.
XapakTepucTUKa U HM300pa)KeHUEe CEYEHUs, Pa3BEpTKU MHOIO-
TPAHHUKOB, BEIYMCIICHHE IIJIOIIAIEH TOBEPXHOCTEN.

[TocTpoeHre MpOCTEUIIUX CEUYEHHI KyOa, TPHU3MBbI, MHPAMHUJIBI.
[Ipumenenne (HakToB U CBEIEHUH U3 IIIAHUMETPHUH.
O3HakoMJIEHUE C BHJIaMH CUMMETPHI B MPOCTPAHCTBE, (GOpMY-
JIMPOBAHUE ONPEIEICHUN U CBOMCTB. XapaKTepUCTUKA CUMMET-
pPHH TeJl BPALEHUS 1 MHOTOI'PaHHUKOB.

IIpuMeHeHne CBOMCTB CUMMETPUH IIPU PELICHUU 3a/1a4.
Hcnonb3oBaHue NpuOOPETEHHBIX 3HAHWM Ul UCCIENIOBaHUS U
MOJICIINPOBAHUS HECIIOKHBIX 3a7a4.

N300pa’keHre OCHOBHBIX MHOTOTPAaHHUKOB U BBINIOJIHEHHE PH-
CYHKOB I10 YCJIOBUSIM 3a/1a4

23.

Tena W TOBEPXHOCTH
BpaLLeHUS

O3HakoMJIeHHE C BUJAMU Tel BpalleHus, GopMylInpoBaHHE HX
ONPEIEIIEHUN U CBOMCTB.

@OopMyIMpPOBAHHE TEOPEM O CEYEHUHM IIapa IUIOCKOCTBIO M
TUIOCKOCTH, KacaTenbHOM K chepe.

XapakTepucTuka U U300pa’keHue TeJl BpallleHHs], UX Pa3BEepPTKH,
CEUEHUH.

Pemienue 3agay Ha MOCTPOCHUE CEUECHHM, BBIYMCICHHUE JJIMH,
paccTosiHui, yrioB, Iuiomaaeil. IlpoBeneHne noKa3aTeNbHBIX
pacCyXJI€HHUI NPU PEIICHUH 3aa4.

IIpuMeHeHre CBOMCTB CUMMETPHUH IIPU PELICHUU 3aJa4 Ha Tella
BpallleHus1, KOMOMHALINIO Tel.

N300pakeHne OCHOBHBIX KPYIJIBIX TEJ M BBINOJHEHUE PHCYHKA
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24.

N3mepenus B reoMeTpuu

O3HaKoOMJICHUE C MOHIATHSAMM ILIOIIAAN U 00beMa, aKCHOMaMH U
CBOMCTBaMH.

Pemenne 3amau Ha BBIYMCIEHHE IUIOUIANEH TIIOCKUX (UTYp C
MPUMEHEHHUEM COOTBETCTBYIONMIUX (OpMyl U (aKTOB U3 TIJIaHH-
MeTpun. M3ydeHne TeopeM O BBIYUCICHUH 00BbEMOB MPOCTPaH-
CTBEHHBIX TEJI, PEIICHHE 3a/1a4 Ha TpuMeHeHrne GOopMysl BBIYHUC-
neHust o0bemMoB. M3ydeHue ¢hopMyi st BBIYUCIICHUS TLIOMAACH
MMOBEPXHOCTEN MHOTOTPAaHHUKOB U TEJI BPAILICHHUSI.
O3HakoOMJIEHHE C METOI0OM BBIYUCIICHHUS TIJIOIIAU TOBEPXHOCTH
cheprl. Pemenne 3amau Ha BhIUMCICHWE TUIOMIAJCH MOBEPXHO-
CTH MPOCTPAHCTBEHHBIX TEIl

25.

KoopaunaTel 1 BEKTOpBI

O3HakoMJIEHHME C TOHATHEM BeKkTopa. M3ydeHuwe aexkapToBOU
CUCTEMBI KOOPAUHAT B IPOCTPAHCTBE, TIOCTPOEHUE 10 33JaHHBIM
KOOpPJIMHATAM TOYEK U IJIOCKOCTEH, HaX0XKIEHNE KOOPAUHAT TO-
YeK.

Haxosxnenue ypaBHEHUH OKPYKHOCTH, Cepbl, TNIOCKOCTH. BEI-
YUCJICHUE PACCTOSTHUM MEXKY TOUKAMH.

N3yueHue CBOMCTB BEKTOPHBIX BEJIMYMH, IMPABUI Pa3I0KECHUS
BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, MPABWI HAXOXKICHUS
KOOPAMHAT BEKTOpa B MPOCTPAHCTBE, MPABUII JECHCTBUHN C BEKTO-
paMu, 3aIaHHBIMA KOOPJAMHATAMH.

[IprMeHeHre Teopuu MpHU PEIICHUH 3a7a4 Ha JIEUCTBUS C BEKTO-
pamu. M3yueHune ckaasipHOrO MPOU3BEAECHUS BEKTOPOB, BEKTOP-
HOTO YpaBHEHHUS MOpsIMOM U MIOCKOCTH. [IpumeHeHue teopun
IIPU PEILLIEHUN 3a/1a4 Ha JEUCTBUSA C BEKTOpPaMH, KOOPAUHATHBIN
METO/I, IPUMEHEHNE BEKTOPOB JJIsl BBIYUCIICHUS BEJIMYUH YIJIOB
U pacctosiHui. O3HaKOMIJIEHHE C I0OKA3aTeIbCTBAMH TEOPEM CTE-
PEOMETPHUH O B3aUMHOM DPACHOJ0KEHUU HPSIMBIX U MJIOCKOCTEN
C MCNOJIb30BAaHUEM BEKTOPOB




3. YYEBHO-METO/IUYECKOE n MATEPUAJIBHO-TEXHHUYECKOE
OBECHEYEHHME ITPOI'PAMMBI YYEFHOM JUCHUAILINHBI

OcBoenune mporpamMmbl yaeOHOW AMCIUIUIMHBI «MartemaTtrkay mnpeaycMaTpuBaeT HAIMYNE
yueOHOro kabuHeTa, B KOTOPOM UMEETCS BO3MOKHOCTh TIPOBOJIUTH YUEOHBIC 3aHSATHS.

ObopynoBanue ka0MHeTa MaTeMATHKH, MATEMATHYECKUX IUCIHUIJINH, CTATUCTUKHA U
METOAUKHU MATEeMATHYeCKOr0 Pa3BUTHS:

- pabouee MeCTo MpernoaaBaTes;

- paboune Mecta 00yJaroIuXcs;

- y4eOHO-METOIUUECKasl INTePaTypa;

- y4eOHbIe TUTAKATHI TI0 pa3/iejiaM MaTEMaTHKH;

- HOPTPETHI MaTeMaTukoB (18 wt.);

- JIEMOHCTPAIIMOHHBIA HA0Op TEOMETPUUYECKUX TE;

- KOMILJIEKT YEePTEKHBIX HHCTPYMEHTOB;

- KOMITHIOTEP C MYJIbTUMEIHA TTPOCKTOPOM.

4. PEKOMEHAYEMASA JIMTEPATYPA
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JIUTEPATypbl
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