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1. MOACHUTEJIBHASA 3AIINCKA

[Iporpamma o6mieo0pa3oBaTeIbHON yUEeOHON TUCIUTIIMHBI «MaTemMaThKa
MpeIHa3HAYCHA JUTSl M3YUCHUSI MaTeMaTUKU B MPOGECCHOHAIBHBIX 00pa30BaTEIIbHBIX
opranmzanusx CIIO, peanusyromux o0pa3zoBaTelibHYI0 IPOrpaMMy CpPEIHEro ooIie-
ro o0pa3oBaHus B Ipejiesiax OCBOCHHSI OCHOBHOU MpodecCHoHaNbHOU 00pa3oBaTeb-
Hoit mporpammel CI1O (OITOII CIIO) Ha 6a3e 0cHOBHOTO 0O0IIero oOpa3oBaHus MpH
MOJITOTOBKE CIEIUATNCTOB CPEIHETO 3BEHA.

[Iporpamma pa3zpaborana Ha ocHoBe TpeboBanuiit ®I'OC cpeanero obmiero
o0Opa3oBaHusl, MPEABIBISIEMBIX K CTPYKTYpE, COJEPKAHUIO U pe3yIbTaTaM OCBOCHMSI
y4eOHON MucHUIUIMHBL « Maremarnkay, B cooTBeTcTBUU ¢ KoHieniuei mpemnoiasa-
HUsL 0011e00pa30BaTENbHBIX JUCIUIUIMH ¢ Y4€TOM MpodecCUOHATBHOM HaIpaBJIeH-
HOCTHU MPOTPaMM CpPEIHEro MpodhecCHOoHATFHOT0 00pa3oBaHus, pean3yeMbIX Ha Oa-
3¢ OCHOBHOTO oOmiero oOpas3oBaHus, (pacnopsbkeHue Munnpocsemenus PO ot
30.04.2021 Ne P-98, ¢ yueTrom TpeboBaHuii (heiepaabHbIX TOCYIapCTBEHHBIX 00pa3o-
BaTEJIbHBIX CTAaHAAPTOB MO MOJydaeMOi Mmpodeccun Wiu CIenuaIbHOCTH CPEIHETO
npodeccuonanbHoro obpazoBanusi 38.02.06 ®duHaHCHl , NPUMEPHOU MPOrPaMMBbI
o01mieoOpazoBareIbHON y4eOHON muctuIuinael «Marematukay (bawmaxos M.H.)
JUIsl Ipo(ecCHOHANBHBIX 00pa30BaTEIbHBIX OpraHu3anuii (pekomennoBano OI'AY
«D®UPO», npotokon Ne 3 ot 21 urons 2015 r., perucTpalimoOHHbIN HOMEP PELEH3UU —
377 ot 23 urons 2015 1.) ¢ yueToM mpUMEpHONH OCHOBHOW 0Opa3oBaTeNbHOM IMpO-
rpaMMbl CpeHero oOmiero oOpa3oBaHus, OJ00pEeHHOH perieHrueM QenepaibHOro
y4eOHO-METOIMYECKOT0 OObEIMHEHUS 1O 001IeMy 00pa3oBaHHIO (MPOTOKOJI OT 28
utoHs1 2016 r. Ne 2/16-3) u yTOUHEHUH, 0I00PCHHBIX HAYYHO-METOJAUYCCKIM COBETOM
[lentpa mpodeccuoHanbHOro oopazoBaHusi U cucteM kBanupukanuii GI'AY «DOU-
PO», mpotoxon Ne3 ot 25 mas 2017 r.

Copepxanne mporpammbl «MareMaTHKa» HampaBJIEHO Ha JIOCTIDKEHHUE Clie-
NYIOLIUX Yeneu:

. obecrnieueHue c(HOPMUPOBAHHOCTU MPEIACTABICHUN O COIMAIBHBIX, KYJIb-
TYPHBIX U HCTOPHUUECKUX (PAKTOpax CTAaHOBJICHUS] MATEMAaTHKU;

. obecrieyeHue cHOPMUPOBAHHOCTHU JIOTUYECKOTO, AITOPUTMHUECKOTO M Ma-
TEMaTUYECKOTO MBITIICHHUS,

. o0ecrieyeHue cHOPMUPOBAHHOCTH YMEHHM MPUMEHSTH MOJTy4YEHHBbIC 3HA-
HUS TIPU PEIICHUU PA3INYHbIX 3a/1a4;

. obecnieueHue cHOPMHUPOBAHHOCTH TPEJCTABICHUN O MaTeMaTHKE Kak da-
CTH OOIIEUETIOBEYECKON KYJIbTYpbl, YHUBEPCATHLHOM SI3bIKE HAYKH, MO3BOJISIOIINM
OIMMCHIBATh M U3Y4YaTh PEATbHBIC TIPOIIECCHI U SIBJICHUS.

B nporpammy BKITIOYEHO copepikaHHe, HAIlpaBICHHOE Ha (DOPMUPOBAHHE Y
CTYJICHTOB KOMIETEHIIUM, HEOOXOAUMBIX JJis KauecTBeHHOro ocBoeHus OITOIT CIIO
Ha 0a3e OCHOBHOI'O OOIIEro oOpa3oBaHMs C MOJYYCHHEM CpeHero oliiero oopaso-
BaHMS W OCBOCHHMS IPOTPAMMBI TIOJATOTOBKH CIICIIHAIIMNCTOB CPEIHETO0 3BEHA
(TIIICC3).



1.1. O0mas xapaKTepucTHKA y4eOHOM TUCHUILIUHBI «MaTeMaTHKay

Marematurka ABIIACTCS byHIaMeHTaIbHON 0011e00pa3oBaTeIbHON
JUCIHUIUIMHOM €O  CIIOKMBIIUMCSI  YCTOMUYMBBIM  COACpPKAHHEM U OOLIMMH
TpeOOBAaHUSIMU K TIOJTOTOBKE 00yYaIOIIUXCSL.

B npodeccuonanbHbIX 00pa3oBaTENbHBIX OpPraHU3alMAX, pPEaTU3YIOMIUX
o0pa3oBaTeIbHYI0 IPOrpaMMy CpeIHEro OOIIero 00pa3oBaHus B Mpeenax OCBOCHUS
OIIOIT CIIO nHa 6a3e ocHOBHOro oOIiero oOpa3oBaHMs, W3YYEHUE MaTeMaTHKU
MMEET CBOM OCOOCHHOCTH B 3aBUCUMOCTH OT Mpoduisi npodhecCuoHAIbHOIO
oOpa3oBaHUs.

[Ipu ocBoenun mnpodeccuii CIIO u cneunansHoctedt CIIO ectecTBEeHHO-
Hay4yHoro mnpoduis mnpodeccuoHaabHOro ooOpa3zoBanus, crneunanbHoctedt CIIO
TYMaHUTapHOTO MpoQuiis MpodhecCHOHATHLHOTO0 00pa30BaHMs MaTEMATHKA U3Y4aeTCs
Ha ©0a3zoBom ypoBHe @I'OC COO; mnpu ocBoenuun mnpodeccuit CIIO wu
cnenquanbHocTed CIIO TEXHMYECKOro M COLUAIBbHO-?KOHOMHYECKOrO Mpoduie
npodeCCUOHAIBHOTO 00pa3oBaHUs MaTeMaTUKa M3ydaercs OoJiee yriryOJeHHO, Kak
npoduibHas y4yeOHas MAHMCLUMIUIMHA, YYWTHIBAKOIIAA CIHEHU(PUKY OCBAaMBAEMBIX
npodeccuil WM crenruagbHOCTEN.

DTO BBIpaXKaeTcsl B COACPKAHUU OOYyUEHHUs, KOJIMYECTBE YACOB, BBIICIIAEMbIX
Ha M3y4Y€HUE OTAENbHBIX TEM MpOTrpamMMmbl, TITyOMHE HMX OCBOEHHUS CTYyJIEHTaMH,
o0beME U  XapakTepe [MpaKkTUYECKUX  3aHATHH, BUAAX  BHEAYAUTOPHOMN
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

OOmue 1enu u3ydeHus MaTeMaTHKU TPAJUIMOHHO PEan3ylOTCA B YETBIPEX
HAIPABJICHUSX:

1) oOiee mpeacTaBieHue 00 UACSX U METOJAaX MATEMATHKHY,

2) UHTEIUICKTYaIbHOE Pa3BHUTHC;

3) oBJazieHUEe HEOOXOAUMBIMU KOHKPETHBIMH 3HAHUSIMH ¥ YMCHUSIMU;

4) BOCIIUTATEILHOE BO3JICHCTBHE.

[Ipopunuzanust nenell MareMaTHuyeckoro oOpa3oBaHUsA OTpakaeTcs Ha
BBIOOpPE MPUOPUTETOB B OpraHU3ALMM YUYEOHOW NeATeIbHOCTH oOyuarommxcs. s
TEXHUYECKOTO,  COLMAIbHO-3KOHOMUYECKOTOo  mpoduiield  mpodeccHoHanbHOTO
oOpa3oBaHMsI BBIOOp IieJied CMeIllaeTcss B MparMaTUYECKOM HalpaBJICHUH,
IIPELYCMAaTPUBAIOIIEM YCHJIEHUE U PACIIMPEHUE NMPHUKIATHOTO XApaKTepa U3yYEHHUs
MaTE€MaTUKH, MPEUMYIIECTBEHHOW OpUEHTAlMd Ha AJTOPUTMUYECKHA CTUIIb
IIO3HABATEJIbHOM JI€ATENbHOCTH. JlJII TyYMaHHTapHOIO W €CTECTBEHHOHAYYHOIO
npoduneii npodecCHOHAIBPHOTO 00pa3oBaHMs 0oJiee XapaKTEPHBIM  SBIISICTCS
YCUJICHHE OOIIEKYJIbTYPHON COCTaBISIONICH y4eOHOW JUCIUIUIMHBI C OpUCHTAINEH
Ha BU3YaJbHO-OOpPA3HBIM W JIOTMUECKUH cTUnu YyuyeOHOW paloTel. M3ydenue
MaTeMaTUKU Kak npoduibHON o001eo0pa3oBaTeNbHO y4eOHOM JAMCLMIUIMHEI,
yuHuThIBalOIIeH cnenuduky ocBauBaeMbix cTyneHTamu npodeccuit CIIO wnm
cnenmanpHocTu CI1O, obecrieunBaeTcs:

* BBIOOPOM Pa3UYHBIX MMOJX0I0B K BBEJICHUIO OCHOBHBIX TTOHATHUH;

* opMupoBaHuEeM  CHCTeMBI  y4e€OHBIX  3aJlaHUK,  00ECTICUUBAIOLIUX
3¢ (heKTUBHOE OCYIIECTBICHUE BRIOPAHHBIX L[EIEBBIX YCTAHOBOK;

* o0oraiieHueM CHEeKTpa CTwied yduyeOHON  JeATeNbHOCTH 32  CUeT
COTJIACOBAHUSI C BEAYUIMMH JESTEIbHOCTHBIMU XapaKTePUCTUKAMU BbIOpaHHOM



npodeccuu / CreruaaTbHOCTH.

[IpodunbHas cocTaBistonias OTpakaeTcs B TPEOOBaHUSAX K IOJATOTOBKE
00y4Jaronuxcs B 4acTu:

e OOIIEH CHUCTEMbl 3HAHUW: COAEpP)KATEIbHbIE MPUMEPBHl HCIOJIb30BAHUS
MaTeMaTHYECKUX HJIeH U METOAOB B MPO(eCcCHOHATLHOM e TENbHOCTH;

* YMEHUH: pa3inyue B YpPOBHE TpPEOOBAaHUN K CIOKHOCTH HPUMEHSIEMBIX
AJITOPUTMOB;

* MIPaKTUYECKOTO MCMOJB30BAHUS MPUOOPETEHHBIX 3HAHUH U  YMEHHIA:
WHIUBUYyAJIbHOTO YYEOHOrO OIbITa B IMOCTPOCHWHM MAaTeMAaTHYEeCKUX MOJIENeH,
BBITIOJIHEHUU HUCCIIEA0BATEIIbCKUX MMPOEKTOB.

Takum oOpazom, peanu3alusi COJAEpKAHUS  Y4EOHOW  JAMCIMILIUHBI
OPUEHTUPYET Ha MPUOPUTETHYIO POJIb MPOIECCYAIbHBIX XapaKTEPUCTUK YUEOHOU
paboThl, 3aBUCALIMX OT Npoduiss NPOoPECCHOHATBLHOIO OOpa30BaHMs, MOTYUYEHUS
OMbITA WCIOJb30BAHUA MAaTEMaTUKA B COAEPKATEIbHBIX U MNPO(EeCCHOHATBHO
3HAYMMBIX CUTYyalUsX [0 CPABHEHHIO C (DOPMAIBHO-YPOBHEBBIMH PE3YIbTATUBHBIMU
XapaKTEPUCTUKAMU 00YUYEHUSI.

ConepxxaHnue y4yeOHOW JHMCHMIUIMHBI pPa3padOTaHO B COOTBETCTBHHM C
OCHOBHBIMU COJIEPKATEIbHBIMU JTUHUSMU 00YUEHUSI MAaTEMATHUKE:

* anreOpanyeckasl JUHUS, BKIIOYAON[As CUCTEMATU3ALMIO CBEICHUN O YU CIIAX;
M3YyUYCHHE HOBBIX U 0000IIEHNE paHee U3YUCHHBIX omnepaluii (BO3BE/ICHUE B CTEIICHD,
U3BJICYCHUE KOpHS, JIOrapu(MUPOBAHUE, CUHYC, KOCHHYC, TAHI'€HC, KOTAHI'€HC U
oOpaTHble K HHMM); M3Y4YEHHE HOBBIX BHJIOB YMCIOBBIX BBIPAXKEHUNH U (QOpMYJ;
COBEPILICHCTBOBAHWE IPAKTUYECKUX HABBIKOB W BBIUHCIUTEIBHONW KYJBTYpHI,
pacIIMpeHe U COBEPILIEHCTBOBAHUE aNreOpanyeckoro ammapara, cpOpMUPOBAHHOTO
B OCHOBHOH IIKOJIE, M €r0 IPUMEHEHNE K PEIICHUI0 MATEMATHYECKUX U IMPUKIAIHbBIX
3aj1ad4;

* TEOPETUKO-(DYHKIIMOHANIbHAS JIMHUSA, BKIIOYAIONIas CUCTEMATU3ALMIO0 U
paclIMpeHue CBeleHU O (YHKUUAX, COBEPIICHCTBOBAHHME TIpaUUYECKUX YMEHHI;
3HAKOMCTBO C OCHOBHBIMM HJEIMH W METOJAMH MATEMAaTHYECKOTO aHalu3a B
o0beMe, TMO3BOJIAIONIEM HCCIEAOBATh JJIEMEHTapHble (QYHKUMUM H  pellarhb
npocTeiire reoMeTpuyeckue, GU3ndeckue U Jpyrue NpuKiaIHble 3a/1a4H;

* IMHUS YPAaBHEHW W HEPABEHCTB, OCHOBAaHHAs Ha IIOCTPOEHUU W
UCCIIEJOBAaHUM MaTEeMaTHUECKUX MOJENIEeH, MepeceKaromascs ¢ aiaredpanyeckon u
TEOPETUKO-QYHKIIMOHAIBHON  JIMHUSAMU W BKJIOYAlOIlas  pa3BUTHE U
COBEpIICHCTBOBAHNWE TEXHUKU alreOpandeckux npeoOpa3oBaHUl [Uisl pelieHus
YpaBHEHUH, HEPAaBEHCTB M cHUCTEM; (POpMHpOBaHME CHOCOOHOCTH CTPOUTH U
UCCJIEIOBATh MPOCTEUIINEe MaTeMaTUYeCKUe MOJENIM MpH PEUICHUU MPUKIAIHBIX
3aJ1ay, 3a7a4 U3 CMEXHbBIX U CTIELIMAIIbHBIX TUCHHUILINH;

* TeOMETpUYECKas JIMHUSA, BKIIOYAIONIas HArJsAgHble MPEICTABICHUS O
MPOCTPAHCTBEHHBIX (PUTypax W U3y4YeHHE MX CBOMCTB, (POPMHPOBAHUE W PA3BUTHE
IMPOCTPAHCTBEHHOI'O  BOOOpaKEHUs,  pa3BUTUE  CHOCOOOB  TeOMETPUYECKHUX
U3MEPEHU, KOOPJIMHATHOTO U BEKTOPHOTO METOJIOB JJI PEIICHUS MaTeMaTHYECKUX
U IPUKJIAJHBIX 33/a4;

* CTOXacCTHYeCKas JIMHUSA, OCHOBaHHAsl Ha Pa3BUTHH KOMOMHATOPHBIX YMEHUH,
IPEACTABICHUN O BEPOSITHOCTHO-CTATUCTHYECKUX 3aKOHOMEPHOCTAX OKPYKAOLIETO



MUpa.

Pasznensl (Tembl), BKIIOUYEHHBIE B COJEp)KaHUE Y4YeOHOM IUCUMILIMHBI,
SBJIAIOTCS OOIIMMHM JiJisi BceX npoduieil mpodeccuoHaabHOro 00pa3oBaHUs U MPH
BceX oOBeMax ydeOHOr0 BPEMEHH HE3aBHCHMO OT TOTO, SBIIACTCS T ydeOHas
nucruIuinHa « MarteMatrkay 0a30Bo WM MPOGUITHLHOM.

B mpuMepHBIX TeMaTHYECKHMX IUIaHAX MPOTPAMMBI YUYEOHBIM MaTepual
MIPEICTABIICH B (pOpMe YepeayIomerocs: pa3BepThIBAHNS OCHOBHBIX COJIEPKATCIBHBIX
JUHUHA (anreOpanueckoi, TEOpeTHUKO-(PYHKIIMOHAIBHON, ypaBHEHUN W HEPABEHCTB,
FEOMETPUYECKOM, CTOXACTUYECKOI), 4YTO TMO3BOJSET THMOKO HCIOJIb30BaTh MX
pacnoJIO)KEHUE M B3aUMOCBS3b, COCTaBIATh paOOYMid KaJ€HAAPHBIM IUIaH, IO-
pasHOMy depeays ydeOHbIE TeMbl (TJaBbl Yy4YEOHHKA), YYUTHIBAS MPOQHIIb
npodeccruoHanbHOro 00pazoBanus, cnenupuky ocBauBaemoit npodeccun CIIO nmm
cnermanbHocT  CIIO, ryOuMHY wuU3y4deHUsi Marepuaia, YpPOBEHb IOJTOTOBKU
CTYJICHTOB TIO MPEMETY.

[Ipemyraraempic B TPUMEPHBIX TEMAaTHYECKUX IUIaHAX pa3HbIe OO0BEMBI
y4eOHOTO BpEMEHHM Ha U3Y4YCHHE OJHOM M TOW KE TEMBI PEKOMEHIYETCS
WCITOJIB30BaTh [IJISl BBHITIOJIHGHUS PA3IMYHBIX Y4YEOHBIX 3aJaHuil. TeM cambIM
pasnuyus B TPEOOBAHUAX K pe3yIbTaTaM 00YUCHUS MPOSIBATCS B YPOBHE HABBIKOB 10
PEIICHUIO 33]1a4 M OIBITE CAaMOCTOSATEILHON paOOTHI.

N3yuenue o06meoOpa3oBaTenbHO yueOHOM auctuiuinabl «OY/[.04 Matema-
THKa» 3aBEPIIACTCS MOJBEICHUEM UTOrOB B ()OpMe MUCHMEHHOIO 3K3aMeHa B IpPO-
necce ocoenusi OIIOIT CIIO ¢ momyueHueM cpeaHero ooOmiero oopa3oBaHMs IO
IporpaMMe MOJArOTOBKH crielruaaucToB cpeanero 38eHa (IITICC3).

B paznene mporpammel «CopepkaHue y4eOHOW AMCIHUILUIMHBD) KYpPCHUBOM
BBIJICJICH MaTepuaj, KOTOPBIA MPU W3YYCHUH MaTEeMaTUKU Kak 0a30BOM, Tak u
npo@rIIbHON y4eOHOM NUCIUILTMHBI, KOHTPOJIIO HE TOJICKHUT.

1.2. MecToO y4eOHOIi TMCUMILINHBI B Y4e0HOM IJIaHe

YueOHass aucnuimiiHa «MaTemaTtukay SBISETCS YYEOHBIM  TPEIMETOM
o0s3aTeNbHOM TIpeAMeTHOM obnactu «Matematuka u uadopmatukay GI'OC COO.

VYuebnas maucnumuinHa «MaremaTukay u3ydaercss B 00I1eo0pa3oBaTeIbHOM
ke yueonoro miaana IIIICC3 CIIO na 6a3e oCHOBHOTO 00IIero oOpa3oBaHUS C
MOJIyYCeHUEM CPEHETO O0IIero 00pa3oBaHusl, BXOJUT B COCTaB 00X 0011e00paso-
BaTEIbHBIX YUYEOHBIX JUCIUIUINH, POPMHUPYEMBIX U3 00s13aTEIBHBIX MPEIMETHBIX 00-
nacteir ®I'OC cpeanero obmiero odpazoanus, ajs npodeccuit CIIO unm cnenu-
anpHOCTEeN CIIO cootBeTcTBYIOIIErO NMpodusis npodhecCUHoOHAITBHOTO 00pa3oBaHus.



1.3. Pe3yabTaThl 0CBOEHUS Y4eOHOH TMCIUTINHBI
OcBoenue coepx aHusi yueOHONW TUCHHUIUIMHBI «MaTemaTHKay oOecreuynBaeT
JOCTUKEHHE CTYIEHTaMU CICAYIOIIUX Pe3yibmamos:
o JAUYHOCHBIX:

OV]1.04 Maremartnka P 1-12, JIP 14, JIP 15,

JIP-COII-3
JIMYHOCTHBIE Pe3yJbTAThI Kox Ju4HOCTHBIX
peaju3anuu NporpaMMbl BOCHIUTAHUS pe3yJbTaTOB pea-
(Oeckpunmoput) JIM3aIUM MPOrpam-

MBI BOCIIMTAaHUHA

Oco3naronuii cedst rpaknannaoM Poccun u 3amutHIKOM OTeve-
CTBA, BBIPAKAIOIIUNA CBOIO POCCHMCKYI0 MACHTUYHOCTH B IOJIUKYJIBLTYP-
HOM ¥ MHOTOKOH()ECCHOHATBHOM POCCHHCKOM OOIIECTBE M COBPEMEHHOM
MHUpOBOM coobmiectBe. Co3HarOmuUii CBOE €IMHCTBO ¢ HapoaoM Poccuw,
¢ PoccuiickuM rocyaapcTBoM, IEMOHCTPUPYIOLIMN OTBETCTBEHHOCTh JP 1
3a paszBuTHE cTpasbl. lIposBnsrommii ToTOBHOCTH K 3amure Poaussl,
CHOCOOHBIN apryMEHTHPOBAHHO OTCTAWBATh CYBEPEHUTET U JOCTOMHCTBO
Hapoga Poccun, coxpaHATP M 3alMIATh MCTOPUYECKYIO IIPaBIY
o Poccuiickom rocynapcrse

[TposiBrsIOMNY aKTHBHYIO TPAKIAHCKYIO ITO3UIIMIO0 HA OCHOBE YBaKCHUS
3aKOHA W TMPaBOMOpPSAKA, TpaB © CBOOOJ COTpaXKAaH, YBaKCHUS
K HCTOPHYECKOMY M KyJIbTypHOMY Hacienuto Poccun. Oco3HaHHO
U JICATCIIBHO BBIPAKAIOIIUN HENPHUATHE IUCKPUMHUHAIIMM B OOINECTBE
M0 COIMAIBHBIM, HAIMOHANBHBIM, PEIUTHO3HBIM TpPU3HAKAM; JKCTpe-
MHU3Ma, TEPPOPU3Ma, KOPPYIIIMH, aHTUTOCYNaPCTBEHHON AESITEIbHOCTH. )
OO06nanamuuii ONMBITOM TPAKIAHCKOW COIMAIBHO 3HAUYUMOMW JACSITEIHHO- JP
CTH (B CTYJCHUECKOM CaMOYIPABIICHUH, JOOPOBOJIHYCCTBE, IKOIOTHYC-
CKHX, MPUPOJAOOXPAHHBIX, BOCHHO-TIATPHOTHYCCKUX U JIp. OOBEIMHCHH-
X, aKIUSX, TporpaMMmax ). [IpuHUMAaronMii poas n3duparens U y4acTHHU-
Ka OOIIECTBEHHBIX OTHOIIEHHH, CBSI3aHHBIX C B3aHMOJEHCTBUEM C
HapOIHBIMU U30paHHUKAMU

JIeMOHCTpUPYIOIIUNA  NPUBEPKEHHOCTb  TPAJAMLMOHHBIM  JTyXOBHO-
HPaBCTBEHHBIM LIEHHOCTSAM, KyJIbType HaponoB Poccun, mnpuHnunam
YECTHOCTH, IOPSAJOYHOCTH, OTKPBITOCTH. [[eHCTBYIOIMI M OLIEHUBAIO-
IIMI CBOE MOBEICHHE M MOCTYIIKH, ITOBEJEHUE U MOCTYIKH APYTUX JIFO-
JIed C TMO3UIUH TPaJULIHAOHHBIX POCCHUCKUX JyXOBHO-HPaBCTBEHHBIX,
COIIMOKYJIBTYPHBIX LIEHHOCTEN U HOPM C YYETOM OCO3HAHUS MOCIIEICTBUN
NOCTYNKOB. ['OTOBBINM K J1eTOBOMY B3aUMOJIEHCTBUIO U HEe(opMantbHOMY JIP 3
OOIIEHUIO C MPEICTABUTENIAIMU Pa3HBIX HAPOJIOB, HAIIMOHAJIBLHOCTEH, Be-
POMCIIOBENAHNM, OTINYAIOIUN UX OT YYaCTHUKOB I'PYIII C AECTPYKTHUB-
HBIM U JIEBUAHTHBIM NOBEACHUEM. [IEMOHCTPUPYIOIUN HENIPUATHE COLIM-
aJbHO OIIACHOI'O IOBEACHMS OKPYXKAIOLUX U IPEAyIPEKIAIOIIMMA €ro.
IIposiBnsromnid yBa)keHHE K JIFOJSM CTAPUIETO MOKOJIEHUs, TOTOBHOCTh K

YYaCTHIO B COILIMATBLHON MOAAEPKKE HYKIAIOIMIMNXCS B HEM.




[IposiBnsIOINN U IEMOHCTPUPYIOILIUN YBAKEHHUE K TPYy 4EJIOBEKA, OCO-
3HAIOLINHA IEHHOCTh COOCTBEHHOTO TpyJa M TpyAa APYTUX Jrojaed. DKo-
HOMUYECKH aKTHBHBINA, OPUEHTUPOBAHHBIN Ha OCO3HAHHBIN BBIOOP Cepsl
npoeCCHOHATBHON NIESITENFHOCTH C YYETOM JIMYHBIX JKU3HEHHBIX IUIa-
HOB, TIOTPEOHOCTEH CBOCH CEeMBbH, POCCHUICKOTo oOIIecTBa. BbIpaxaro-
IIUHA OCO3HAHHYIO TOTOBHOCTh K IOJYYEHHIO ITPOGECCHOHATILHOIO 00pa-
30BaHMs, K HENPEPBIBHOMY 00pa3oBaHUIO
B TEYECHHE IKU3HU JIEMOHCTpUPYIOIIMH IO3UTHUBHOE OTHOIICHHE
K  PpEryjJupOBaHUI0  TPYAOBBIX  OTHOWIEHUH. OpHEHTHUPOBaHHBIN
Ha caMo00pa3oBaHue M NMPO(ECCHOHAIBHYIO MEPENOArOTOBKY B YCIOBHU-
AX CMEHBbl TEXHOJIOTMYECKOI0 YKJIaJa M COIIyTCTBYIOLIMX COLMAJIbHBIX
nepemeH. CrpeMsnuiics K GOpMHPOBAHUIO B CETEBON CpeJie JIMYHOCTHO
U PO ECCUOHATTLHOTO KOHCTPYKTHBHOTO «IIU(PPOBOTO CIIEIa»

JIP 4

JleMOHCTpUpYIOLIUI MPUBEPKEHHOCTh K POIHOM KYJbType, UCTOpUYE-
CKOM mamsiTH Ha OCHOBE JIt0OBH K Pomaune, Hapofdy, Manoil poauHe, 3Ha-
HUSA €r0 HUCTOPUHM U KYJIbTYpbI, NPUHATHE TPAAUIIMOHHBIX IEHHOCTEH
MHOTOHAalMOHAJIBHOTO Hapojaa Poccuu. Beipakaromuii CBOXO 3THOKYJIb-
TYpHYIO HJEHTHYHOCTH, CO3HAIOIMMUN ceOs marpuoroM Hapoaa Poccum,
JIESITEIIbHO BBIPYKAIOLIU I YYBCTBO MIPUYACTHOCTH
K MHOTIOHallMOHalbHOMY Hapoay Poccum, k Poccuiickomy OrteuectBy.
[IposiBnsirolIMiA ~ LIEHHOCTHOE OTHOILIEHHE K  HCTOPHUYECKOMY
U KyJbTYpHOMY HacllelMi0 HapoAoB Poccuu, K HalMOHAIbHBIM CHUMBO-
JaM, Ipa3JHUKaM, NaMATHUKAM, TPAJULMAM HAapOJIOB, MPOKUBAIOLIUX B
Poccun, ¥ cooreuecTBEHHUKAaM 3a pyOEKOM, MOIEPKUBAIOIINN UX 3a-
WHTEPECOBAHHOCTh B COXPAHEHUM OOIIEPOCCUICKON KyJIBTYPHOU WIICH-
TUYHOCTH, YBXKAIOIIUNA UX MpaBa

JIP 5

OpueHTHpOBaHHBIN Ha MPO(HECCHOHANBHBIE JOCTH)KEHHUS, JIEATEIHHO BhI-
pakaroInii MO3HABATENbHBIE UHTEPECHl C YYETOM CBOUX CIIOCOOHOCTEH,
00pa30BaTeNnbHOTO U MPO(ecCHOHAIBHOTO MapiIpyTa, BHIOpaHHON KBa-
TUpUKAITIH

JIP 6

Oco3HamM U JeATEIbHO BBIPAKAOIIMK MPUOPUTETHYIO IIEHHOCTH
KaXJO0M YeIOBEYECKON >KM3HM, YBaXalOIIUN JTOCTOMHCTBO JIMYHOCTH
KaXXJIOTO YeJIOBEKa, COOCTBEHHYIO U UYXKYI0 YHHKaIbHOCTH, CBOOOY MH-
pOBO33pEeHUECKOT0 BBIOOpa, camoornpesneneHus. [Iposeistommii Oepex-
JMBOE W YyTKOE OTHOIIEHHE K PEJIMTHO3HON MPUHAICKHOCTH KaXKI0TO
YeJioBeKa, MPEeAYNpPEAUTENbHbBIA B OTHOIUIEHUH BBIPDAXKEHHUS MpPaB U 3a-
KOHHBIX HHTEPECOB JPYTUX JIFOJICH.

JIP 7

[IposiBnsroIINiA U TEMOHCTPUPYIOIINN YBaKEHUE 3aKOHHBIX MHTEPECOB
U TIpaB MPEACTABUTENEH pa3IMYHBIX 3THOKYJBTYPHBIX, COLMAJIBHBIX,
KOH(ECCUOHATBHBIX TPYMNI B POCCUHCKOM OOILECTBE; HALMOHAIHLHOTO
JIOCTOWHCTBA, PEIUTHO3HBIX YOSXKICHUN ¢ yu€TOM COOMIOeHNsT He0OXo-
JUMOCTH o0ecrieyeHHss KOHCTUTYLIMOHHBIX MpaB U cB0O0A rpaxaas. Ilo-
HUMAIOUINI U JIeATENbHO BBIPAYKAIOUIUI LIEHHOCTh MEXPEIUTHO3HOTO U
MEKHAI[MOHAJILHOTO COTrJjlacus JIIOJEH, rpaxaaH, HapoaoB B Poccum.
Bripaxkaronuii conpuyacTHOCTh K IPEYMHOKEHHUIO U TPAHCIALNUN KyJlb-

JIP 8




TYpPHBIX TpPaJuLUi U LEHHOCTEH MHOIOHALIMOHAIBHOTO POCCUUCKOIO
rocyJapcTBa, BKIIOUEHHBIN B 0OLIECTBEHHBIC WHUIIMATUBBI, HAIPABIICH-
HBIC Ha UX COXPAHECHHE

CoszHaromuii IEHHOCTh >KH3HH, 3[I0pOBbsi U Oe3omacHocTtu. Cobirofa-
IOIIMIA W TPONaraHIupyrOIIUi 30pOBbIid 00pa3 KU3HU (30pOBOE MHUTA-
HUE, COOJIIOJICHNE TUTUEHBI, PEKUM 3aHSITHIA U OTAbIXA, (PU3UYECKas aK-
TUBHOCTh), JEMOHCTPHPYIONIUI CTPEMIICHHE K (HU3UIECKOMY COBEpIICH-
CTBOBaHUIO. [IpOSIBISIONIMIA CO3HATEIBHOCH OOOCHOBAaHHOE HETIPHSITHE
BPEIHBIX MPHUBBIYCK M OMACHBIX HAKIIOHHOCTEH (KypeHue, ynorpebieHue
AJIKOI'0JId, HAPKOTHUKOB, IICUXOAKTUBHBIX BCUICCTB, a3aPTHLIX UTP, JHO6BIX
¢dbopM 3aBHCHMOCTEI), NECTPYKTUBHOTO TIOBEICHUSI B OOIIECTBE, B TOM
grciie B i poBoii cpeze

JIP 9

bepexnuBO OTHOCAIIMICA K HNPUPOJHOMY HACIEAUIO CTPAHbI U
MUpa, MPOSIBISIIONINKA CHOPMUPOBAHHOCTD IKOJIOTUYECKONW KYJIBTYphl Ha
OCHOBE  IIOHMMaHUSA  BIMSIHUSA COLIMAJIbHBIX, SKOHOMHUYECKUX
U 1poecCHOHANTBHO-TIPOM3BOACTBEHHBIX IMPOIIECCOB HAa OKPYIKAIOIIYIO
cpeny. Brlpaxkaromuid QeATeslbHOE HENPUSATUE ACHCTBHH, MPHUHOCIIIUX
BpeJl IPUPOJIE, PACIIO3HAONIUN OMAaCHOCTH CPebl OOUTaHUS, MPETyTpe-
JKJAOIIMNA PUCKOBAHHOE MOBEJICHHUE APYTUX TpaXkAaH, MOIMYJISPU3HPYIO-
U c1ocoObl COXpaHEHUs MaMATHUKOB MPUPOABI CTPAHBI, pErHOHa, Tep-
PUTOPHH, TIOCENIEHUs, BKIIOYCHHBIHB OOIIECTBEHHbIE WHHUIIMATUBBL,
HaIpaBlIEHHBIE HAa 3200Ty O HUX

JIP 10

[TposiBnsitoluil yBaskeHHE K ICTETHMUECKUM LIEHHOCTAM, 00iajaa-
IOIUA OCHOBAMM 3CTETUYECKON KyJbTYpbl. KpUTHUECKH OLIEHMBAIOLIUN
U JIeATENbHO MPOSBISAIOMINN MOHUMAHUE 3MOLMOHAIBHOTO BO3JAEUCTBUS
HCKYCCTBAa, €r0 BIIMSHUS Ha JYHIEBHOE COCTOSIHHE U TMOBEJIECHUE JIIOJIEH.
bepexnuBo OTHOCAUIMUCA K KyJIbType Kak CPEACTBY KOMMYHHKAIIUU
U CaMOBBIpQXEHUS B OOIIECTBE, BHIPAKAIIINN COMPUIACTHOCTH
K HPaBCTBEHHBIM HOpMaM, TPATUIIUIM B UCKyccTBe. OpUEHTHPOBAHHBIN
Ha COOCTBEHHOE CaMOBBIPAKEHHE B Pa3HBIX BUIAX MCKYCCTBAa, XYIO0XKe-
CTBEHHOM TBOPYECTBE C YUYETOM POCCUHCKHUX TPAJAMIIMOHHBIX JYXOBHO-
HPABCTBEHHBIX IIEHHOCTEH, ICTETUYECKOM OO0YCTpPOHCTBE COOCTBEHHOTO
OBITA. Paznenstronmia LIEHHOCTHU OTEUYECTBEHHOTO
U MHUPOBOTIO XYAOKECTBEHHOT'O HACJEIUs, POJIU HAPOAHBIX TpPaJHULIHNA
Y HapOJHOTO TBOPYECTBA B MCKYCCTBE. BBIpa)Karomuili IEHHOCTHOE OT-
HOUIIEHUE K TEXHUYECKOW U MPOMBIIIICHHON 3CTETUKE

JIP 11

[IprHUMAKOIIMI POCCUNCKHE TPAJAUIMOHHBIE CEMENHBIE LIEHHO-
ctu. OpUEeHTUPOBAHHBIA HA CO3/IaHUE YCTOMYMBOW MHOTOJIETHOM CEMBbH,
MOHMMaHHEe Opaka KaK COr3a MY>KUUHBI M JKCHIIIUHBI ISl CO3/IaHUs Ce-
MbH, POXKICHUS U BOCIIUTAHUS JI€TEH, HENPUATUSA HACUIIUS B CEMbBE, YXO-
Jla OT PpOJIUTEICKOM OTBETCTBEHHOCTH, OTKa3a OT OTHOUIEHUH
CO CBOMMH JIETbMU U UX (PMHAHCOBOTO COZEP KaHUs

JIP 12

JINYHOCTHBIE pe3yJIbTAThI
peaiu3alnuy NporpaMMbl BOCIIMTAHMSA,

ONpPEaACTCHHBbIC OTPACJICBbIMHA TpGﬁOBaHI/IﬂMI/I K A¢JIOBBIM Ka4YeCTBaM JIMYHOCTH




I'oTOBBIIi COOTBETCTBOBATH OXMJAHUSAM paboTOAATENEC: MPOEKTHO-
MBICTISIIIHHA, 3(()EKTUBHO B3aUMOJCUCTBYIONIMIA C YJICHAMH KOMaHIbI U
COTPYAHUYAIOUIUHN C IPYTUMH JIIOJBMH, OCO3HAHHO BBINOJIHAIOIIMN IIPO-
¢deccuonanpHble TpeOOBaHMS, OTBETCTBEHHBINM, MYHKTYaJbHBIH, TUCIU- JIP 14
IUIMHUPOBAHHBIN, TPYAOIMIOOUBBINA, KPUTUYECKH MBICISIINN, HAllEJICHHBINA
Ha JOCTM)KEHHUE MOCTABJICHHBIX IIeJeH; 1eMOHCTpUpYIomuil npodeccuo-
HaJIbHYIO )KM3HECTOMKOCTh

OTKpLITBIfI K TCKYIIHUM U ICPCICKTUBHBIM U3MCHCHHAM B MHUPC Tpylda U

npodeccuit AP 15
JIn4HOCTHBIE Pe3yJabTaThI
peain3aiuu NporpaMMbl BOCIIUTAHHUS,
onpejiesieHHbIE CYObeKTaMi 00pa30BaTeILHOT0 MpoIecca
AJICKBaTHO OICHHBAIOIIUI CBOM CIIOCOOHOCTH ¥ BO3MOXKHOCTH, OTBET- P-COII-3
CTBEHHO OTHOCSIIIIMICS K TIPOIECCY OOYUEHUS U €ro pe3yIbTaraM JP- )

MemanpeomMemHulx:

1) yMeHHE CaMOCTOSTEILHO OIpPENCISATh IENU IESITEIBHOCTH U COCTABISTH
IUTaHbI JESTEIbHOCTH; CaMOCTOSITENIbHO OCYIIECTBIISATh, KOHTPOJIMPOBATh U KOPPEK-
TUPOBATh JIEATEIBHOCTD; HCIOJIb30BaTh BCE BO3MOKHBIE PECYPCHI ISl TOCTHKEHUS
MOCTaBJICHHBIX IEJeW W peanu3aliy TUIAHOB ACSITENbHOCTH; BBIOMPATH YCIEIIHbIC
CTpaTerny B Pa3INYHBIX CUTYaIUsX;

2) yMeHUE TPOIYyKTHBHO OOIIATHCS W B3aMMOJICHCTBOBATH B IPOIECCE COB-
MECTHOU JESTeNbHOCTH, YYWTHIBATh IMO3ULMU APYTUX YYACTHHKOB JEATEIHHOCTH,
s PexTUBHO pazpeniaTh KOHPIUKTHI;

3) BiajicHHE HABBIKAMH MMO3HABATEIHLHOW, YU4EOHO-UCCIICIOBATEIBCKON U TIPO-
eKTHOM JIeATeIbHOCTH, HABBIKAMU pa3pelieHus npo0jeM; CoCOOHOCTh U TOTOBHOCTb
K CAMOCTOSITEIbHOMY IOMCKY METOJIOB PEIICHUs MPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pa3IMYHBIX METOJOB IMO3HAHUS;

4) TOTOBHOCTH M CIIOCOOHOCTH K CaMOCTOSATEIbHOM HH(DOPMAIIMOHHO-
MO03HABATEJIbHOM N1€ATEIbHOCTH, BJIaJICHHE HAaBbIKAMU MOJyYEHUs HEOOXOAUMON WH-
dbopManuu U3 cioBaped pa3HbIX TUIIOB, YMEHHE OPUEHTHUPOBATHCS B PA3IUYHBIX UC-
TOYHUKAX WHGPOpMAIUU, KPUTUYECKU OLICHWBATh U HHTEPIPETUPOBATH MHGPOpMa-
U0, TIOJYYaeMYI0 U3 Pa3IUYHBIX UCTOUHUKOB;

5) yMeHHe UCIIOJIb30BaTh CPEICTBA HH(DOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX
texHonorui (nanee - UKT) B pemieHnn KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U OPTaHH-
3allMOHHBIX 3a/1a4 ¢ COOJIOACHHEM TPEOOBaHMI SPrOHOMHUKH, TEXHUKH OE30MMacHO-
CTH, TUTUEHBI, PECYpCOCOEPEKEHHsI, TPABOBBIX M STUYECKUX HOPM, HOPM HH(OpMa-
IMMOHHOM 0€301aCHOCTH;

6) ymMeHue omnpe/ensaTh Ha3HaueHHe U (QYHKIUHN Pa3IMYHBIX COIUAIbHBIX WH-
CTUTYTOB;

7) yMeHHE CaMOCTOSTEIILHO OICHUBATh M MPUHUMATh PEIICHUS, OMpEaesio-
M€ CTPATETHIO IOBEJICHUS, C YUETOM IPaKJaHCKUX U HPABCTBEHHBIX LIEHHOCTEH;

8) BnajeHHE SI3BIKOBBIMH CPEJICTBAMU - YMEHHE SICHO, JIOTHYHO M TOYHO HM3JIa-
raThb CBOIO TOUKY 3pPEHMSI, HCIIOJIB30BaTh a/ICKBATHBIE S3bIKOBBIE CPE/ICTBA;



9) BiameHre HABBIKAMU TIO3HABATENBHON pe(IeKCHH KaK OCO3HAHUS COBEpIIIa-
€MBIX JACHUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUH,
I'PAaHMI] CBOETO 3HAHUS M HE3HAHWS, HOBBIX IIO3HABATEIBHBIX 33/1a4 U CPEICTB
UX JTOCTH)KCHMUS.

npeomMemmvix:

1) cOpMUPOBAHHOCTh MPEACTABIECHUN O MAaTEMaTUKE KaK YacTH MHPOBOU
KyJbTYpbl U O MECTE€ MaTEMATHUKU B COBPEMEHHOW LIMBWIN3ALUU, O CIIOCOOAX OIU-
CaHUs HA MATEMaTUYECKOM SI3BIKE SBJICHUN peaIbHOIO MUPA;

2) cGOpPMUPOBAHHOCTh MPEACTABICHUM O MaTEMaTHUYECKHX IOHATUAX KaK O
BOKHEHIINX MAaTEMaTUYECKUX MOJEISIX, MO3BOJIAIOIIMX ONKCHIBATh U M3y4yaTh pa3-
HBIE TIPOLIECCHI U ABJIECHUS; IOHUMAaHUE BO3MOKHOCTH aKCHOMATHYECKOTO MOCTPO-
€HUsI MAaTEMAaTUYECKUX TEOPHU;

3) BIAJICHHE METONAMH JOKAa3aTEIbCTB M AITOPUTMOB PEIICHHS; YMEHHE HX
IIPUMEHSITh, TPOBOJIUTH JI0KA3ATEIBHBIE PACCYKICHHUS B XO/I€ PELICHUS 3a/aY;

4) BIaJ€HUE CTAHAAPTHBIMM IIPUEMAMM DPEIICHUS PALMOHAIBHBIX U MPPALHO-
HAaJIbHBIX, TTOKA3aTEIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U HEpA-
BEHCTB, UX CHCTEM; HCIIOJB30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX IPOIPaMM, B TOM
4yucie 1A MOUCKA IYTU PELICHUs U WIIIOCTPALMU PELICHUs] YPaBHEHUW U Hepa-
BEHCTB;

5) cOPMUPOBAHHOCTH IMPENCTAaBICHUM 00 OCHOBHBIX MOHATHIX, UJIEAX U METO-

JaX MaTEMaTUYECKOTO aHAJIN3a;

6) BIaJCHUE OCHOBHBIMU IMOHATUSAMM O IUIOCKMX M IPOCTPAHCTBEHHBIX I'€O-
METpUYECKUX (Urypax, UX OCHOBHBIX CBOMCTBax; C(pOPMUPOBAHHOCTb YMEHHUS
pacno3HaBaTh Ha YEPTEKax, MOJEISIX U B pEaIbHOM MHUpPE reoMeTpuyeckue (pu-
I'ypbl; IPUMEHEHHE M3YyYECHHBIX CBOMCTB reoMeTpuueckux ¢uryp u Ghopmyia s
peleHns reOMETPUYECKUX 3a7a4 M 33]1a4 C IPAKTHYECKUM COJIEPKAHUEM;

7) c(OpMHUPOBAHHOCTh MPEACTABICHUI O Mpolleccax M SIBJICHUAX, MMEIOIINX
BEPOSATHOCTHBIN XAPAKTEP, O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEATBHOM MH-
pe, 00 OCHOBHBIX MOHATHUAX AIEMEHTAPHON TEOPUHM BEPOATHOCTEH; YMEHUN HaXO-
JUTh U OLICHWBATh BEPOATHOCTHU HACTYILJICHUS] COOBITHI B MPOCTEHIINX MpaKTUYe-
CKMX CUTYyalMsIX U OCHOBHBIE XapaKTEPUCTUKH CIIy4alHbIX BEJIUYMH;

8) BJIaJICHUE HABBIKAMM HCIIOJIb30BAHUS F'OTOBBIX KOMIIBIOTEPHBIX IPOIPAMM MPH

peLIeHNH 3a/a4;

B pesynbrare u3yueHus yueOHOro npeamera «MaTeMaTHKay Ha YPOBHE Cpe/l-
HEro o0Iero o0pa3oBaHMs:
BbInycKHHK Ha 0a30BOM ypOBHE HAYUHUTCSL:

— BBITIOJTHATh apU(PMETHYCCKHE ICHCTBHS, COYETasl YCTHBIE W IHCHMCHHBIC
IIPUEMBI, TMPUMEHEHUE BBIYUCIUTEIBHBIX YCTPOWCTB; HAXOAWTh 3HAYCHUE KOPHS
HATYpPaJIbHON CTENeHW, CTEICHW C PaIlMOHAJILHBIM ITOKaszaresiem, jorapudma, uc-
M0JIb3YS MPH HEOOXOAMMOCTH BBIYUCIUTEIbLHBIC YCTPONHCTBA; MOJIb30BATHCS OICHKOM
Y TIPUKKUIKOM TPU MPAKTHYECKHUX pacyeTax;

— IPUMECHSTh TIOHATHUSA, CBA3aHHBIC C JCITUMOCTBIO IEJIBIX YUCEII, IPHU PEIICHUN
MaTEeMaTUYECKHX 3a/1a4;



— HaXOJUTh KOPHU MHOT'OYJIEHOB C OJHOM NEPEMEHHOM, pACKIaIbIBaTh MHOI'O-
YJIEHbI HA MHOXKHTEIIN;

— BBINIOJIHATD JEHUCTBHS C KOMIUIEKCHBIMH YHCIIAMU, ITOJIb30BAaThCA T€OMETPH-
YECKOM MHTEpIpPETAlME KOMIUIEKCHBIX YHMCEN, B NPOCTEUIIHX CIydasX HAXOAWTH
KOMIUIEKCHBIE KOPHU YPAaBHEHUH C JIEHCTBUTENIBHBIMU KO3 (ppULIeHTaMu;

— IIPOBOJUTH NMPEoOpa30BaHMsI YHUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH, BKIIOYA-
IOLIUX CTENEHH, PaJuKalbl, Jorapu(Mbl U TPUTOHOMETpHUECKHue QYyHKIINY;

— HCII0JIb30BATh MPUOOPETEHHBIE 3HAHUSI U YMEHUS B NPAKTHUUECKOHN IETENb-
HOCTU U B TIOBCETHEBHOM XKHU3HU JUIsl IPAKTUUYECKUX PACUYETOB MO (popMyJiaM, BKIIIO-
qast (popMyJIbl, COAEpIKaIMe CTEHNEHH, PAaJUKalbl, JorapudMbl U TPUTOHOMETpUYE-
CKUE (YHKLIMH, UCHOJIb3Ys MPU HEOOXOJUMOCTH CHPAaBOYHBIE MaTepHalbl U Ipo-
CTEHIINE BBIYUCIUTEIBHBIEC YCTPOMCTBA;

— OIpEAeIIATh 3HAUCHHE (PYHKUMU MO 3HAYEHUIO APTYMEHTA MPU Pa3IUdHbIX
criocobax 3aaaHus QyHKLINU;

— CTpOUTh TpaUKU U3YUYEHHBIX (DYHKIIMI, BBIIOJHATH IpeoOpa3zoBaHus rpa-
(GUKOB;

— ONUCBIBATH 1O IpaduKy U 10 popMyJie MOBEAECHUE U CBOMCTBA (DYyHKIUH;

— pelaTh ypaBHEHMS, CUCTEMBI YPaBHEHHI, HEPABEHCTBA, UCIIOJIb3Ys CBOWCTBA
GyHKIMI 1 UX rpaguuecKkue mpecTaBIeHUs;

— HCII0JIb30BATh MPUOOPETEHHBIE 3HAHUSI U YMEHUS B MPAKTHUECKOHN JIesSTEeNb-
HOCTU M B TIOBCETHEBHOM XU3HU ISl OMUCAHMSI U MCCIIEA0BAaHUS C MOMOLIBIO (PYHK-
LUI peasbHbIX 3aBUCUMOCTEM, PEICTABICHUS UX IpaUUecKu; HHTEpIIpETalus rpa-
(UKOB peanbHBIX IPOLIECCOB;

— pemaTh palMOHalbHbIE, MOKAa3aTEIbHbIE U JIOTapu(PMUUECKUEe ypaBHEHUS U
HEPaBEHCTBA, UPPALMOHATIBHBIE U TPUTOHOMETPUUECKUE YPABHEHUS, UX CUCTEMBI;

— JI0Ka3aTh HECJIOXKHbIE HEPABEHCTBA;

— peuiaTh TECTOBBIE 3aJaud C TMOMOIIBIO COCTaBJICHHUS YPAaBHEHU M Hepa-
BEHCTB, UHTEPIIPETUPYS PE3YJIBTAT C YUETOM OTPAaHUUYECHUI YCIOBUS 3a/1a4H;

— n300paxaTh Ha KOOPJAUHATHON TJIOCKOCTH MHOXECTBA PEIICHUN ypaBHEHUN
Y HEPABEHCTB C ABYMS NIEPEMEHHBIMU U UX CUCTEM;

— HaXxOJUTh NMPUOJMKEHHbIC PEIICHUS YPAaBHEHUH M UX CUCTEM, HCIOJb3Ys
rpaduuecKkuit METoI;

— peuiaTh YpaBHEHHsI, HEPABEHCTBA U CUCTEMBI C MPUMEHEHUEM TpaduyecKux
MPEICTaBICHUI, CBOMCTB (DYHKIIMI, MPOU3BOIHOI;

— HCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUSI U YMEHUS B NMPAKTHUECKOHN JesTeNb-
HOCTH U B MOBCEIHEBHOW KU3HU JJI TOCTPOEHUS U CIEAOBaHUS MPOCTEHIINX MaTe-
MaTHYECKHUX MOJICIICH;

BrImyckHHK Ha 6230BOM YPOBHE IMOJTYYUT BO3MOKHOCTh HAyUHUTHCS:

— pemaTh mpocTeiie KOMOMHATOPHBIC 3a7a9l METOJIOM Tiepebopa, a Takke ¢
WCITOJIb30BAaHUEM U3BECTHBIX (OpMyJ, TpeyronbHuka [lackans; BerauciasTh kodddu-
1MeHTsl OnHoma HeroToHa mo gopmysie u ¢ ucnosib3oBaHuEM TpeyroibHuka [lacka-
JIA,



— BBIYHCIISITh BEPOSTHOCTH COOBITUH Ha OCHOBE IMOJCYETa YHCIIa HCXOJOB
(mpocreiiine ciryyan);

— UCTIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHS B MPAKTUYECKON JesTeNb-
HOCTHU U B IOBCEIHEBHOMU >KU3HU Ul aHAJIM3a PEAIbHBIX YUCIIOBBIX JAHHBIX, IIPEN-
CTaBJICHHBIX B BUJE JUarpaMmm, rpadukoB; A aHaidu3a MHGOPMAIMK CTaTUCTUYE-
CKOI'0 XapakTepa;

— HAXOJAUTh CyMMY OE€CKOHEYHO yOBIBAIOIIECH FT€OMETPUUYECKON MPOTPECCHH;

— BBIYUCJIATH MTPOU3BOIHBIEC U MEPBOOOPA3HBIE AIEMEHTAPHBIX (PYHKIUHN, TIPU-
MEHSSI TPaBUJIa BHIYMCIICHUS IPOU3BOJHBIX U MEPBOOOPA3HBIX, UCIIONB3Ys CIPABOY-
HBIC MaTEPHUaJbI;

— Hcce1oBaTh PYHKIIMU U CTPOUTD UX TpadUKH ¢ TOMOIIBIO TPOU3BOIHOIM;

— pemaTh 3aJa4i ¢ MPUMEHEHUEM YpaBHEHHUs KacaTelbHOU K rpaduky (QpyHK-
UK,

— pemarh 3aJaYd Ha HAXOXJACHHE HAauOOJBIIET0 M HAWMEHBIIETO 3HAYCHUS
GbyHKIUU HA OTPE3KE;

— BBIYMCJIATH IUIOLIAb KPUBOJIMHEUHON TPaNe1y;

— HCII0JIb30BATh MPUOOPETEHHBIE 3HAHUSI U YMEHUS B NPAKTHUUECKOH JesTENb-
HOCTU U B NIOBCEIHEBHOM >KHU3HM ISl PELICHUS T€OMETPUUECKUX, PU3NIECKUX, IKO-
HOMMYECKUX U APYTUX NPUKIAJAHBIX 33Ja4, B TOM 4YHCIE 3a/ad Ha HAuOOJbIINE U
HaVMEHbIIME 3HAYCHUS C IPUMEHEHUEM allliapara MaTeEMaTUIECKOTO aHaJIN3a,;

— COOTHOCHUTD INIOCKUE TeOMETpUUECKHE (PUTYPBI U TPEXMEPHbIE OOBEKTHI C UX
ONMMCAHUIMU, YEPTEKAMHU, U300pAKEHUSAMU; pa3inyaTh U aHAJIM3UPOBATH B3aMMHOE
pacrosoxenue Guryp;

— n300paXkaTh reOMEeTpUYEecKre (PUIypbl U Tela, BBIIOIHATH YEPTEXK MO YCIO-
BUIO 33/1a4H;

— pelarb reOMETPUYECKUE 3a71a4H, ONUPAsACh HA U3YUYEHHBIE CBOMCTBA ILIAHK-
METPUYECKUX U CTEPEOMETPUUECKUX (PUTYyp W OTHOLIEHUH MEXIYy HUMH, PUMEHSI
anredpanyecKrii 1 TPUrOHOMETPUYECKUI anmapar;

— IPOBOJUTH JOKA3aTENbHBIE PACCYKACHUS MPH PEIICHUU 3a1a4, JOKa3bIBaTh
OCHOBHBIE TEOPEMBI KypCa;

— BBIYMCIISATh JIMHEWHBIE 3JIEMEHTHI U YIJIbl B MIPOCTPAHCTBEHHBIX KOH(UTYpa-
USX, 00BbEMBI U MJIOLAJAN OBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ M UX MPOCTEUIINX
KOMOMHAIIHUI;

— IPUMEHATh KOOPJAWHATHO-BEKTOPHBIM METOJ ISl BBIYMCIECHUS OTHOLIEHWU,
PaCCTOSIHUM U YTJIOB;

— CTPOUTH CEUEHUSI MHOTOI'PaHHUKOB U N300pakaTh CEUCHHUsI TEJ BpallleHUS;

— HCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUSI U YMEHUS B MPAKTHUECKOHN JesTeNb-
HOCTH ¥ B NOBCEJIHEBHOM XU3HU JJIs HCCIENOBaHUSA (MOAECIUPOBAHUS) HECIOKHBIX
NPAKTUUECKUX CUTyalluil Ha OCHOBE M3YyUEHHBIX (POPMYJ U CBOMCTB (UTYp; BBIYUC-
JICHUs IJUH, TUIOIaAe 1 00beMOB MPHU PEUICHUH MPAKTUYECKUX 3a/1ay, UCIOIb3Ysl
pU HEOOXOAUMOCTH CIPABOYHUKHM M BBIYUCIHUTEIbHBIE YCTPOMCTBA; MPUOOpETEHHUS
MPAKTUYECKOIO OMbITA JAEATEeIbHOCTH, MPEAIIECTBYIONICH MTpodeccuoHaabHOM, B OC-
HOBE KOTOPOM JIEKUT AaHHBIA y4eOHbIN PEIMET;



1.4. Copep:xkanmne y4eOHOM JUCHUIITHHBI
(*3Be3110YKO BBIICISIOTCS TEMbI 3aHATUH, IPOBOIUMBIX B (POpPME MPAKTUYECKOMN MOATOTOBKN)

BBEJAEHUE
MaremaTnka B HayKe, TeXHHUKe, JKOHOMHKe, HH(POPMAILUOHHBIX TEXHOJI0-
TUsIX U NPAKTHYECKOM NeATeTbHOCTH.
Lenu 1 3a1aun U3y4eHHsl MaTeMaTHUKU Ipu ocBoeHuu crnenuanbHocteit CIIO.

PA3JEJI 1. AJITEBPA
TEMA 1.1. PA3BBUTHUE ITIOHATUSA O YUCJIE*
1.1.1 lesable M pauMoHaJbHbIE YK ca. JlelicTBUTEILHbIE YHCIIA.,

IIpakTuyeckoe 3ansitue Ne 1. Apupmernyeckue AeiMCTBUS HAJ YUCTAMH.

1.1.2. Ilpubnuscennsle bluucieHUA.

IIpakTuueckoe 3ansaTue Ne 2. HaxoxaeHue npuOJIHKEHHBIX 3HAYEHUN BeJH-

YHMH U NOIPELIHOCTel BLIYMCJIEHUM, CDABHEHNUE YU CIIOBBIX BBIPAXKECHUM.

1.1.3. Komnnekcuwvie uucna. /leiicmeus Ha0 KOMNJIEKCHLIMU YUCIAMU 8 ajleeOpau-
yeckou ¢opme. I'eomempuueckas unmepnpemayus KOMHJIEKCHO20 YUCIA.
Tpueonomempuueckas u noxkazamenvHas )opma KOMUIEKCHO20 uucia. /leti-
CMBUST HAO KOMNIJIeKCHLIMU YUCTIAMU 8 MPULOHOMEMPULECKOU U NOKA3AMelb-
HOU ¢hopmax.

TEMA 1.2. KOPHU, CTEIIEHU U JIOTAPU®MBbI

1.2.1 Kopuu u crenenn. KopHu HaTypaJlbHON CTENEHU U3 YUCIA U UX CBOM-
CTBa.

IMpakTuyeckoe 3ansaTue Ne 3. Beruucnenue u cpaBHeHrne KopHei. Boimosnne-
HUE€ PaCUYETOB C pPaJIUKAIAMH.

1.2.2. CteneHu ¢ pauMOHAJBHBIMHU MOKA3ATEJIAMM, UX cBoiicTBa. CTenIeHH
C JEWCTBUTEIILHBIMU MMOKA3aTENAMU, UX CBOMCTBA.

1.2.3. Ceoitcmea cmenenu c oeiicmeumenvHvim nokazamenem. IIpeodpaszo-
BAaHUE PALIMOHANBHBIX, UPPAMOHATIBHBIX CTETIEHHBIX BBIPAKECHHUIA.

IIpakTuueckoe 3ansaTue Ne 4. HaxoxxneHue 3Hau€HUN CTEMEHEH ¢ paiuo-
HaJIbHBIMHU [MOKA3aTeIISIMHU.

IIpakTuyeckoe 3ausitue Ne 5. Penienue uppanmoHaIbHBIX YPaBHEHHIA.

IpakTnueckoe 3ansitue Ne 6. CpaBHeHue creneneid. [Ipeo6pazoBanus BeIpa-
YKEHUH, COAEPKAIINUX CTETICHH.

1.2.4. IlpeoOpa3oBaHue MOKa3aTelbHbIX BbipaxkeHuil. [lpeodpazoBanue
ajreOpan4ecKuX BbIPaKEHUI.

IpakTnueckoe 3ansaTue Ne 7. PereHue nokasaTeabHbIX YpaBHEHUM.

1.2.5 Jlorapu¢m. Jlorapudm uucia. OCHOBHOE JTorapupMUIecKoe TOXIECTBO.
JlecsTuunbie U HATypanbHbIe JorapudMel. [IpaBwmia neiictBuii ¢ norapudmamu. Ile-
pexoj K HoBoMy ocHoBaHUI0. [IpeoOpazoBanue nmorapuMUueCcKuX BhIPKCHHM.

IIpakTuueckne 3ansaTuss Ne 8. Haxo:knenue 3HadeHuid Jorapudma mno
NMPOU3BOJILHOMY OCHOBaHHUIO. [Iepexo1 OT 0AHOTO OCHOBAHHUS K IPyromy.

IpakTnueckue 3anaTus Ne 9. Beruucienue u cpaBHeHue jorapudMos.



IIpakTnyeckoe 3ansitue Ne 10. [IpuOnrrkeHHbIC BBIYUCICHUS U PELICHUS
NPUKJIAIHBIX 337a4.
IIpakTuyeckoe 3ansitue Ne 11. Penenne norapu(pMuyeckux ypaBHEHUH.

TEMA 1.3. OCHOBbI TPUTOHOMETPUUN*

1.3.1 Paanannasi mepa yria. BpamareabHoe nBuxkenue. CHHyC, KOCHHYC,
TAHIE€HC ¥ KOTAaHT€HC YHuCIa.

IIpakTuueckoe 3ausaTue Ne 12. PaguanHpiil METOI U3MEPEHUS YIJIOB Bpallle-
HUS U CBSI3b C TPAIyCHOU MEPOM.

1.3.2. OcHOBHbIE TPUTOHOMETPUYECKHE TOKIECTBA.

IIpakTuyeckoe 3ansaTue Ne 13. @opmyna npuBefeHusi. OCHOBHBIC TPHUTOHO-
METPHUYECKUE TOXKAECTBA

IIpakTuyeckoe 3ansitue Ne 14, @opMyIibl CIIOKEHHS.

IpakTnueckoe 3ansaTue Ne 15. @opmyisl JBOMHOTO aprymeHTa, GOpMyJibl
YABOCHUS.

1.3.3 @opmynvt nonosunnozo yana.

1.3.4 TIpeoOpa3oBanue cyMMbl TPUTOHOMeTPUYECKHUX (YHKIMUI B MPOU3-
BeJleHHe U 00PaTHO.

IIpakTnueckoe 3ansitue Ne 16. IIpeoOpa3oBaHue CyMMBbl TPUTOHOMETpHYE-
ckux (yHKIUN B MPOU3BE/ICHNE, U OOPATHO.

1.3.5. Buipasicenue mpuzonomempuueckux YyHKyuil yepes manzenc nouo-
6UHHO20 apZyMeHma.

1.3.6 IIpocTeiiniue TPUrOHOMETPUYECKHE YPABHEHHUSI.

1.3.7 Ilpocmeiiwiue mpuzonomempuuecKue HepaeeHCcmed.

IMpakTuueckoe 3ansaTue Ne 17. [Ipocreliiiine TPUroHOMETPUUECKHE YPaBHE-
HUS 1 HEPABEHCTBA.

1.3.8 O0paTHble TPUTrOHOMETPHYECKHE (PYHKIIUM. apKCHUHYC, apKKOCUHYC,
apKTAHI€HC YKCIIa.

IIpakTuyeckoe 3ausitue Ne 18. OOpaTHbIe TPUTOHOMETPUUECKHUE (PYHKIHH

1.4. ®YHKIIUU, UX CBOMCTBA U T PA®UKU*

141 ®dynxkuuu. O6nactb ompenesneHus U MHOXKECTBO 3HAayeHUM; rpaduk
byHKUMH, TOCTpoeHHe TIpapukoB (YHKUMNA, 33JaHHBIX PA3TUYHBIMU CIIOCOOAMH.
CpoiicTBa (DyHKIIMH: MOHOTOHHOCTb, Y€THOCTh, HEYUETHOCTh, OTPAaHUYEHHOCTb, IEPH -
oIu4YHOCTh. [TpoMexyTku Bo3pacTaHusi U yObIBaHMsI, HauOOJIbLIIEE U HaWMEHbIIIEEe
3HA4YeHMs, TOYKU BKcTpemMyma. ['paduueckas uHTeprperauus. ApudpmMerudyeckue
onepanuu Haj GyHKIMaMA. CiioxHas GyHKIUS (KOMITO3HIIHS).

IpakTuueckoe 3ausitue Ne 19. [loctpoenue u uteHue rpadmkoB (PyHKITHIA.

1.4.2 TlpuMmepbl GyHKIHOHAIBbHBIX 3aBUCHUMOCTEH B peajbHbIX Mpoleccax
U SIBJICHUSIX.

IIpakTnueckoe 3ansitue Ne 20. [Ipumepsl 3aBUCUMOCTEN MEXKIy IEPEMEH-
HBIMH B PEAJIbHBIX MPOIIEcCaxX U3 CMEXHBIX TUCIMIUIMH.

1.4.3 Honamue o nenpepvienocmu gpynkyuu. Oopamusie pynkyuu. Odracmo
onpedenenus u ooracme 3Havenuli oopamuot gynxyuu. I'pagux oopamnoii ghynk-
uuu.



1.4.4 CreneHnble, MOKa3aTeJbHbIE, JOrapu(pMUIecCKHe U TPUTOHOMETPH-
yeckne ¢pyHkuuu. O6patusie Tpuronomerpuueckue GyHkuuu. OnpeneneHus QyHK-
Ui, UX cBoMcTBa U rpaduku. [IpeodpazoBanus rpaduxos. [lapanneabHbIiil MepeHOC,
CUMMETpPHUsI OTHOCUTEIBHO OCEH KOOPAUHAT U CUMMETPHUS OTHOCUTEJIBHO Hayasa KO-
OpAMHAT, CUMMETPUS OTHOCUTEIIBHO MPSIMOU Y=X, PACTSKEHUE U CKATUE BIOJIb OCEU
KOOpAUHAT.

IIpakTnueckoe 3ansatue Ne 21. HenpepbiBHbIe U nepuoanveckue QyHk-
muu. Omnpenenenue ¢ynkumii. MccnenoBanume ¢ynkiuu. CBoicTBa JTWHEWHOW, KBajpa-
TUYHOU, KyCOYHO-TUHEHHOW U pOOHO- TMHEHMHON (yHKIUI

IIpakTnueckoe 3anaTue Ne 22. QOOparHble TPUTOHOMeTpHYECKHEe (PYHK-
uuM. CaolicTBa M TpaduKH CHHyCa, KOCHHYCa, TaHTeHCa W KoTaHrenca. OOpaTHbIe
GyHKIUY ¥ UX TpaduKu

Ipakruueckoe 3ansatue Ne 23, [Ipukiagnbie 3agaun. [Ipeodpazosanus rpa-
¢uka ¢pynkuuu. 'apmoHnyeckue KoneOaHusl.

TEMA 1.5 YPABHEHUSA U HEPABEHCTBA*

1.5.1 YpaBHeHus U cucTeMbl ypaBHeHUH. PanmoHanbHble, MppalliOHAIbHbBIE,
ITOKA3aTEIbHbIEC, TPUTOHOMETPUYECKUE YPABHEHUS M CUCTEMBbl ypaBHEHUM. PaBHO-
CUJIBHOCTh YPaBHEHMM, HEPABEHCTB, CUCTEM. OCHOBHBIE IIPUEMBI PELIEHUS PALHO-
HAaJIbHBIX, WPPAlMOHAIBHBIX, IMOKA3aTEIbHBIX W TPUTOHOMETPUYECKUX YPABHEHUU
(pa3noXeHue Ha MHOKHUTEIM, BBEICHUE HOBBIX HEM3BECTHBIX, IMOJCTAHOBKA, rpadu-
YECKHUI METON).

1.5.2 HepaBencrBa. Ucnosib30BaHue CBONMCTB U rpagukoB PyHKUHI npu
pPelIeHUM YPABHEHUH M HEPaBeHCTB. PalnoHanbHBIC, MppAllMOHAIBHBIE, ITOKa3a-
TeJabHble HepaBeHCTBa. OCHOBHBIE MPUEMBbl UX pelieHus. Meron unrepsanon. 1300-
pa)keHUE Ha KOOPAWHATHOM IMJIOCKOCTH MHOKECTBA PEIICHUN ypaBHEHUW W Hepa-
BEHCTB C JByMs IEPEMEHHBIMU U UX CUCTEM.

1.5.3 Tpuzonomempuuecxkue nepagencmea. OcrhogHnvie npuemvl UX PeUIeHUAL.

IIpakTuueckoe 3ansitue Ne 24, IIpeoOpa3soBanue ypaBHeHuii. [Tokazatens-
HBIC, JorapuMUUecKre, TPUTOHOMETPUUYECKUE YPABHEHHUS.

IIpakTuyeckoe 3anaTue Ne 25, Vcnonbp3oBaHue CBOMCTB U rpaduKoB (HyHK-
UM TSI pEIIEHUs] YPAaBHEHUN U HEPABEHCTB.

1.5.4 IlpuMeHeHMe MaTeMATHYeCKMX METOJO0B J/JIsl pelleHHsl COJeprKa-
TeJbHBIX 32124 M3 PA3JIMYHBIX 00J1acTeil HAYKH W NMpakTuku. MHTEepnperanus
pe3yJIbTaTa, y4eT peAIbHbIX OTPAHUYCHUM.

IIpakTuueckoe 3ansaTue Ne 26. PemieHue cogepxate/ibHBIX 3324 U3 pas-
JIMYHBIX 00J1acTell HAYKM W NPAKTUKHU. KopHu ypaBHeHHi. PaBHOCHMIIBHOCTH ypaB-
HeHull. OCHOBHBIE NPUEMBI PELLIEHUsl YpaBHEHUM. PelieHne cuctem ypaBHEHM.

TEMA 1.6. KOMBUHATOPUKA, CTATUCTUKA U TEOPUSA
BEPOSITHOCTEH
1.6.1 OcHOBHBbIE MOHATHS KOMOMHATOPUKM. 3a/1a4u HA MOJCYET YHCIIA pa3-
MEIEHUH, IEPECTaHOBOK, coueTanuii. Pemenue 3amnay Ha mepeOop BapuaHTOB.
IIpakTuueckoe 3ansaTue Ne 27. PemieHne KOMOMHATOPHBIX 3a1a4. Vcropust
Pa3BUTHUA KOM6I/IHaTOpI/IKI/I, TCOpHUHU BepOHTHOCTCﬁ N CTaTUCTUKU W UX POJIb B pa3jIny-



HBIX cpepax "yenmoBedecKou ku3HenearenbHocTH. [IpaBuna komOunaTopuku. Pazmenie-
HUSI, COYCTAHHSI U TIEPECTAHOBKH.

1.6.2 ®opmyaa ounoma Hbrotona. CBoiicTBa OMHOMHHAIBHBIX KO3(PPHUITH-
eHTOB. TpeyronbHuk [lackans.

IIpakTnueckoe 3ansatue Ne 28. ®opmyna 6unoM HeroToHa. TpeyrojgbHHUK
[Tackas.

IIpakTuyeckoe 3ansitue Ne 29. Pernienue npukiiagHbix 3a/1ad.

1.6.3 CoObiTHE, BEPOATHOCTH COOBITHS, CJI0KEHUE U YMHOKEHUE BEPOsIT-
HOCTeIl.

IIpakTuyeckoe 3ansaTue Ne 30. Kinaccuueckoe onpenesieHue BepOSTHOCTH,
CBOMCTBA BEPOSITHOCTEM, TEOPEMA O CyMME BEPOSTHOCTEM.

IIpakTnueckoe 3ansaTue Ne 31. Breruucnenue BepostHocTed. I[lpukiaaHbie
3a/1a4yu.

1.6.4 IlonsiTHe 0 HE3aBUCUMOCTH COOBITHIA. JlMcKkpeTHAs ciy4yaiiHasi BeJIu-
4YHMHAa, 3AKO0H ee pacnpeaejeHusi. YMCI0BpIe XapaKTEPUCTUKU NUCKPETHOM CIydai-
HOU BenuuuHbl. [oHsATHE O 3aKOHE OOJIBIIINX YUCET.

1.6.5 IlpeacraBienue JaHHBIX (TaOMUIBI, TUArpaMmbl, Tpadukm). [ eHepas-
Hasi COBOKYITHOCTb, BBIOOpKa, cpenHee apudmerndeckoe, menuana. [lonsaTue o 3a-
Aa4axX MATEMAaTHYeCKOI CTATUCTHKH.

1.6.6 Pemenne npakTu4ecKux 3ajJa4 ¢ NIpUMeHEeHHEM BePOSITHOCTHBIX Me-
TOHOB.

IIpakTnueckoe 3ansatue Ne 32. IIpencraBieHue 4yuciIoBBIX AaHHBIX. [Ipu-
KJIaJIHbIC 3a/1a4H.

PA3JIEJI 2. HAYAJIA MATEMATHUYECKOI'O AHAJIU3A
TEMA 2.1. HOCJIEAJOBATEJIBHOCTH*

2.1.1 Cnoco0bl 3alaHUI M CBOMCTBAa YHCJIOBBLIX I0CJIEI0BATEIbLHOCTEIA.
CyMMupoBaHuE TOCIEI0BaTENbHOCTENH. beckOHEeUHO YOBIBarolas reoMeTpuyecKast
MIPOTPECCHS U €€ CyMMa.

IpakTuyeckoe 3ausitue Ne 33. UncnoBas mocie10BaTeIbHOCTh

IIpakTnueckoe 3ansatue Ne 34, beckoHeuHo yObIBaromiasi reoMeTpuyecKas
IPOrPECCHs.

2.1.2 Ilonamue o npeodene nocneoosamenvnocmu. Cyuiecmsosanue npeoena
MOHOMOHHOU 02PAHUYEHHOU NOCIe008AMEIbHOCIU.

IIpakTuyeckoe 3ausitue Ne 35. [Ipenen nociaenoBaTeIbHOCTH.

TEMA 2.2. TIPOU3BOJHAA U EE IPUMEHEHHUE*

2.2.1 TlonsiTue 0 MPOU3BOAHON (PYHKUMHU, ee TeoMeTPpUYeCKNid U (pusnye-
CKMIi CMBICJI. YpaBHEHUE KacaTelbHOU K rpaguky GyHkiuu. [Ipon3BoaHbIE CYMMBI,
Pa3HOCTH, IPOU3BEACHUS, YacTHbIE. [[pOM3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYyHK-
1005078

IpakTnueckoe 3ansaTue Ne 36. [IponzBoaHas: MEXaHUUECKUN U TEOMETpUYE-
CKUU CMBICJI IPOU3BOIHOM.

IpakTuyeckoe 3ausitue Ne 37. YpaBHEeHUE KacaTeIbLHOUW B 00IIIEM BH/IE.

IIpakTuueckoe 3ausitue Ne 38. [Ipasuna u Gpopmynsl nuddepeniupoBanus.



2.2.2 TlpumeHeHMe MPOU3BOAHON K McCaeA0BAHNI0 QYHKIMII U MOCTpoe-
HHMIO Tpa(UKOB.

IIpakTuyeckoe 3ansitue Ne 39 VccnenoBanve GyHKIMH C TOMOIIIBIO TIPOU3-
BOJJHOM.

2.2.3 Ilpou3BoaHble 00paTHOM PYHKIIUM M KOMIIO3UIMHU PYHKIIHH.

2.2.4 TlpuMepbl HCNOIb30BAHNS NPOU3BOHOM /151 HAXO0XK/AEHUSI HAMTYY-
1Iero pemeHus B NPUKJIAIHBIX 3a4a4aX.

IIpakTnueckoe 3ansitue Ne 40. Haxoxxnenne HanOOIbIIEr0, HAUMEHBIIETO
3HAYEHUS M SKCTPEMAIIbHBIX 3HAYCHUHN (PYHKIINU.

2.2.5 Bropasi npou3BogHas, ee reoMeTPUYECKUl U (PU3MYECKHIl CMBICI.
HaxoxneHne ckopocTH JiIsl mpoliecca, 3aJaHHOT0 (GOpMYIION U rpapuKoM.

TEMA 2.3. IEPBOOBPA3HAS U UHTEI'PAJI

2.3.1 IlepBooOpa3nasi u uHTerpaJ. [IpuMmeHenue onpenaeeHHOrO UHTErpaa
U HAXOXKJICHUSA IUIOIIA[AM KpUBOJMHEWHOW Tpaneuuu. Popmyna HperotoHa-
Jleitonuna. IlpuMepsl mprMeHEeHHs] HHTErpaia B (U3UKE U T€OMETPHH.

IIpakTnueckoe 3ansiTue Ne 41. HemocpeacrBeHHOe MHTerpupoBanue. Mu-
Terpaj u nepBoodpazHas

IIpakTuyeckoe 3ansaTue Ne 42. lnuterpupoBaHrue METOJ0M 3aMEHBI TIEpeMEH-
HOM.

IIpakTuyeckoe 3ausiTue Ne 43. lIaTerpupoBaHue MO 4acTsM.

IIpakTnueckoe 3anaTue Ne 44, BoruncijieHue onpeaejeHHbIX HHTETPAJIOB.
Teopema HproTona—IJleitOHuIa

IIpakTuyeckoe 3ansitue Ne 45. [I[puMeHneHue uHTerpanga K BbIYUCICHUIO (Pu-
3UYECKUX BEJIMYMH U IJIOMIAJEH.

PA3JEJI 3. TEOMETPUSA
TEMA 3.1. IPSAMBIE U IIVIOCKOCTHU B ITIPOCTPAHCTBE*

3.1.1 B3aumHoe pacnoJio:keHHe IBYX NPsIMBbIX B mNpoctpaHcTBe. [lapan-
JETBHOCTh MPSAMOW M IWIOCKOCTH. llapamnensHOocTh miockocreut. Ilepnenaukymsp-
HOCTh NPSIMOW U IUIOCKOCTU. IlepneHauKyIisip U HaKJIOHHAs. YTOJI MEXAY NPSMOU U
IJIOCKOCTBIO. JIByrpaHHBINA yroy. YTOJ MEXAY IIOCKOCTIMU. [lepneHInKyasspHOCTb
JIBYX TIJIOCKOCTEM.

IIpakTuueckoe 3ansaTue Ne 46. B3aumHoe pacnoJioxkeHue NpsAMbIX M IJI0C-
KocTei. [[pru3Haku B3aMMHOTO pacloJIOKEHUS MPSIMBIX. YTOJI MEXIY NPSIMBIMHU.
[Tepnenaukyinsip ¥ HAKJIOHHASA K MIIOCKOCTU. YTOJ MEXKAY NPSIMOM U TIOCKOCTBIO

IIpakTuueckoe 3ansiTue Ne 47. TeopeMbl 0 B3aMMHOM PAaCIOJIOKEHUU
NPSAMOM M IJIOCKOCTH. Teopema o Tpex NeprneHauKyIspax

3.1.2 T'eomeTpuyeckue npeodpa3oBaHusi NPOCTPAHCTBA: APALICITHHBIN T1€-
PEHOC, CHMMETPHSI OTHOCUTENBHO IIJIOCKOCTH.

IIpakTnueckoe 3ansaTue Ne 48. [Ipu3Haku 1 CBOMCTBA MAPAJUIENBHBIX U MEP-
MEeHAUKYJIAPHBIX NIOCKOCTEM.

IIpakTnueckoe 3ansatue Ne 49. PaccrosiHue OT TOYKM /10 IJIOCKOCTH, OT
NPSAMOM 10 IUIOCKOCTH. PaccTosiHne Mexay IUIOCKOCTSIMHU, MEXIY CKPEUIMBarO-
IIUMUCS TIPSAMBIMH, MEXY MPOU3BOJBHBIMU (PUTYypamMu B MPOCTPAHCTBE



3.1.3 MMapasenbHOe MPOEKTUPOBAHME U €TO CBOMCTBA. B3anMHoe pacmoso-
xeHue. M300pakeHne MpoCcTpaHCTBEHHBIX (PUTYP.

IIpakTnueckoe 3ansatue Ne 50. [lapamnensHoe NPOEKTUPOBAHUE U €rO CBOM-
CTBa.

3.1.4 ITnowaov opmozonanvHoll NPOEKyUU.

Ilpakmuueckoe 3anamue Ne 51. Teopema o niowaou opmo20HaIbHOU NPOEK-
YUU MHO20)20/TbHUKA.

TEMA 3.2. MHOI'OI'PAHHUKHA

3.2.1 BpinykJjble MHOTOIPaHHUKHU. Bepimael, pedbpa, TpaHd MHOTOTpaHHHU-
ka. PazBepTka. MHOrorpanssie yriiel Teopema Jidsepa.

3.2.2 Ilpusma. [Ipsimasi u HakJoHHAsi npu3Ma. [IpaBuiabHas npu3zma.

3.2.3 Mapamnenenunen. Kyo. [lupamuaa. IlpasunbHas nupamuga. YcedeH-
Has nupamuja. Terpasap. CummeTpun B KyOe, B apajuiejenumnesie, B pu3Me U M-
pamuje. CeueHust kyOa, MPU3MbI U TUPAMUJIBIL.

3.2.4 IlpeacraBjieHHe 0 MPAaBWIbHBIX MHOTOTpaHHUKAX (TeTpaszpe, Kyoe,
OKTa3pe, A0JEKa’Ape U UKOCASPE).

IIpakTnuyeckoe 3ansitue Ne S52. Pasznuunbpie BHIBI MHOTOTPaHHHUKOB. X
M300paKeHusl.

IIpakTuyeckoe 3ausitue Ne 53. CeueHust, pa3BepTKH MHOTOTPAHHHUKOB.

TEMA 3.3. TEJIA U IIOBEPXHOCTHU BPAILIEHUS
3.3.1 Huaunap m koHyc. YcedeHHbI KoHyc. OCHOBaHME, BBICOTA, OOKOBas
MOBEPXHOCTh, 00pa3zytomias, pa3BepTka. OceBble CEUCHUS U CEUCHHUsI, MapajlieIbHbIe
OCHOBAHMUIO.
3.3.2 lllap u chepa, ux ceuenue. KacareabHas miockocTs K chepe.
IIpakTuueckoe 3ansitue Ne 54. Ilinomaas nmosepxHoctu. CumMmmeTpust TeJl
BpallleHUs] U MHOTOI'PAHHUKOB. BUbl CMUMMETpHUA B IPOCTPAHCTBE

TEMA 3.4. UBMEPEHUSA B TEOMETPUU*

3.4.1 Oobem u ero usmepenne. lMurerpansuas popmyna oobema. @opMyibt
o0beMa Ky0a, MpAMOYTOJIBLHOTO NapajuiesienuIeia, IPU3Mbl, IUIUHIPA.

3.4.2 ®opmyJibl 00beMa MUPAMHU/IbI H KOHYCA.

3.4.3 ®opmyJibl IUIOUIAIN IOBEPXHOCTEH UJIMHIPA U KOHYCA.

3.4.4 ®opmyJibl 00beMa MIApA U IUIOIAAN cpephl.

IpakTnueckoe 3ansiTue Ne 55. Beruncienue miomazaei 1 00-eMOB.

3.4.5 Iono6ue Ten. OTHOLIEHHE MJIOIIA/AEl MOBEPXHOCTEH U 00HEMOB T0-
JTOOHBIX TeJI.

TEMA 3.5. KOOPJIUHATDBI U BEKTOPbI*

3.5.1 IIpsimoyroJsibHas (IeKapTOBA) CMCTEMA KOOPAMHAT B MPOCTPAHCTBE.
dopMyia pacCTOSTHUS MEXAY IBYyMS TOUKaMHU. YpaBHEHHS Cdepbhl, MIOCKOCTH U
MPSIMOU.

3.5.2 BekTopbl. Moaynbs BekTopa. PaBeHcTBO BeKTOpOB. Ci0KE€HHE BEKTOPOB.
YMHOXKEHHE BEKTOpPA Ha YKUCIIO. Pa3inokeHrne BEKTOpa O HAIPABJICHUAM. YTOJ MEX-
Ty TIBYMSI BEKTOPaMH.



3.5.3 Ilpoexknus BekTopa Ha ocb. Koopaunate! BekTopa. CkajsipHoe mpo-
u3Be/JeHNe BEKTOPOB.

I13 Ne 56. Bektopsi.

I3 Ne 57 YpaBHeHHE OKPY>KHOCTH, C(hepbl, IIOCKOCTH. PaccTosiHue MEXAY
TOYKaAMHU.

JlelicTBHSI ¢ BEKTOPaMM, 33IaHHBIMH KoopauHaTtamMu. CKalsipHOE MPOU3-
BEJICHUE BEKTOPOB.

BexTopHOe ypaBHeHHMe NPSAMOIl U INI0CKOCTH. M coib30BaHNe BEKTOPOB
IIpU J0Ka3aTeIbCTBE TEOPEM CTEPEOMETPHUU.

3.5.6 Ucnob30BaHHe KOOPAUHAT M BEKTOPOB MPH pellleHUH MaTeMaTH4e-
CKHX U NPHUKJIATHBIX 32124,

JIns BHEAYIUTOPHBIX 3aHATUM CTyJEHTaM Hapsly C PEUIEHUEM 3a1a4d U BbI-
IIOJITHEHUEM NPAKTHYECKUX 3aJaHUN MOKHO IIPEIOKUTH TEMBI HCCIIENOBATENBCKUX
U pedepaTuBHBIX pabOT, B KOTOPBIX BMECTO CEPUH OTIAEIBHBIX MEJIKHUX 3a1ad U
YOPKHEHUI MpejiaratoTcsl CIOKETHBIE 3a/laHus, TPEOYIOIIHME JIUTEIbHON padoThI B
paMKax OJHOW MaTeMaTUYECKOM CUTyaluu. DTH T€Mbl MOTYT OBbITh KaK HHIWBHUIY-
aNbHBIMU 3aJaHUSMH, TaK U TPYIIIOBBIMH JUIsI COBMECTHOTO BBINIOJIHEHUS HCCIENO-
BaHMs.

INPUMEPHBIE TEMbI PEOEPATOB (JIOKJIA/IOB),
NHAUBUAYAJIBHBIX ITPOEKTOB

HenpepriBHbIE T1pOOH.
[IpumMeHeHue CII0KHBIX MPOLIEHTOB B dKOHOMUYECKUX pacueTax.
[TapaitennbHOE MPOEKTUPOBAHUE.
Cpennue 3Ha4eHUS U UX IPUMEHEHHUE B CTATUCTHKE.
BekTopHoe 3a1aH1e NpsMBIX U IIJIOCKOCTEN B POCTPAHCTBE.
CrnoxxeHne rapMOHMYECKHUX KOJIeOaHMi.
['paduueckoe pernieHre ypaBHEHUI 1 HEPABEHCTB.
[IpaBunbHBIE ¥ MOTYNIPABUIIbHBIE MHOTOTPAHHUKH.
Konnueckue ceueHust 1 X NPUMEHEHHE B TEXHUKE.
0. Tonstue nuddepeHnnana u ero NPUIOKEHUS.
11. Cxembl NOBTOPHBIX HCHbITAaHUN bepHyun.
12. HccnepoBaHue ypaBHEHUN M HEPABEHCTB C MTAPaMETPOM.

RO ~NOOAEWLNE



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JIJUCHUIIJIUHBI

2.1. O0beM y4eOHOM IMCUMIIIMHBI U BUABI Y4e0HOH padoThl
B tabnuiie ykazan o0bEM BpeMeHH, 3allJIaHUPOBAHHBIA Ha pean3alliio BCEX

BUJIOB YueOHOM pabOTHI:

Buj yueOHoit paboTnl

Oobvem uacoe

MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 270
B TOM 4Hciie B OopMe MPaKTHUECKON MOATOTOBKH 140
O0s3aTesqibHAs1 ayANTOPHAsi ydeOHasi HArpy3Ka (Bcero) 234
B TOM YHCJIE:

JEKIUU 120

IIPAKTUYECKUE 3aHATU 114

poQeCCHOHATBHO - OPUEHTUPOBAHHOE CO/ICPKAHHE 30
Koncyabrauumn 30
IIpomedcymounas ammecmayus 6 popme  3IK3aMeHA 6

2.2. TemaTu4eckuii nJiaH o011eo0pazoBaTe/bHON y4eOHOM TMCHUIIIHHBI

OVY/.04. MaTemaTuka

Make. KoJsimyecTBO ayMTOPHBIX YaCOB
y‘leﬁ- B T.4. B
Ne HaunmenoBanue popme IIpakTHy. (ce-
Harpy3ka Teopernu.
TeMbI pa3iesioB U TeM Bcero NpaKkTH- MHHapPCKHUe)
CTyJEeHTA qeCKOii o0yueHnue SAHSTHSE
(‘laC) IMOATrOTOBKH
BBenenune 2 2 2 -
Pa3nea 1. Auredpa 124 124 60 64
11 Pa3zButue moHATHs O 10 10 5 4
qucIe
12 KopHu, crenenn wu 8 28 10 18
Jorapupmbl
13 OCHOBBI ~ TPHUIOHO- 30 30 16 14
METpHU
14 DyHKUpH, HX CBOW- 18 18 10 8 10
cTBa U rpaduku
15 VYpaBHeHUs U Hepa- 14 14 8 6
BEHCTBA
Komb6unatopuka,
1.6 CTaTHCTHUKA U TEOpUs 24 24 12 12
BEPOSITHOCTEN
Pa3znen 2. Havana
MaTeMaTH4YeCKOro 42 42 16 26
aHaJIm3a
2.1 IMocemoBaTebHOCTH 10 10 4 6
2.2 [MpomsBomHass u ee 20 20 10 10 10




IpUMEHEHHE

23 [TepBooOpaznas u 12 12 5 10
UHTETpal
Pazgen 3. I'eomer- 66 66 40 2%
pust
31 [Ipsamble W TUIOCKO- 20 20 8 12
CTH B IIPOCTPAHCTBE
3.2 MHororpaHHUKU 12 12 8
33 Tena u moBepxXHOCTH 6 6 4
BpaIICHUSI
3.4 N3mepenuss B reo- 12 12 10 10
METpHHU
35 Koopnunatel u Bek- 16 16 12 4
TOPBI
Koncyabranumn 30
JK3amMeH 6
Hroro 270 234 30* 120 114
Koncyabranuu
no yueoHoii tucuuniaude OY/1.04 Marematuka, 30 yacon
Ne Ne Hepesn HaumenoBaHue TeMbl Koa-
KOHC- | 10 no BO
M4 | IUIany | gakry 4acoB
1. 8 NupuBunyansHelii 1poeKT. 1loAroToBUTENBHBIN JTAIl: OIIPEaE- 2
JIEHHE PYKOBOJUTEJICH MPOEKTOB; MTOUCK MPOOIEMHOTO I10-
JIs;
2. 9 WNHauBuIya bHBIA TPOEKT. [10AroTOBUTENBHBIH JTar: BBIOOP 2
TeMbl W € KOHKpeTHu3anus; (GOpMHUPOBaHHE NPOSKTHOMN
TPYIIIIbI
3. 10 WHauBuaya bHbIi TpoekT. [T0MCKOBBIM 3Tar: YTOYHCHHE Te- 2
MaTHUYECKOTO TOJISI U TEMBI ITPOEKTA, €€ KOHKPETU3 AU
4. 11 WNuauBuayanbHblil MpoekT. [TOMCKOBBINA dTar: ONpEAeTIeHUE U 2
aHaJIM3 TPOOJIEMBI; TOCTAHOBKA IIEJIH ITPOSKTa
5. 12 VnauBuIyanbHbIi  TPOEKT. AHAIMTHYECKUH JTam: aHaJu3 2
umeroleics nadopmarnuu; coop u u3ydeHue HHPopMaIuu;
MOUCK ONTUMAJIBHOTO CIOCO0a JTOCTUKEHUS IEJIN MPOEKTa
(aHanmM3 aNbPTEpHATHBHBIX PEIICHUI), MOCTPOEHHUE alro-
pUTMAa AEATEIBHOCTH COCTABJIEHUE IJIAHA pealu3alyu IIpo-
€KTa: MOIIAroBOe MIAHMPOBAHUE PAdOT; aHAIU3 PECYPCOB
6. 13 Anrebpa 2
7. 14 Pemenwne 3anau o anredpe 2
8. 15 Hayana Mmarematuueckoro ananmsa 2
0. 16 Perenue 3aga4 o HayajiaM MaTeEMaTHYECKOTO aHAJIA3a 2
10. 30 NunuBunyansHelil poekT. [IpakTrdeckuil 3tam: BBIITOJIHEHUE 2
3aIUIaHUPOBAHHBIX TEXHOJIOTUYECKUX OIEpPALUi; TEKYLIHUN
KOHTPOJIb Ka4eCTBa,
11. 31 WnauBuayanbHblii mpoekT. llpakThueckuit 3tam: BHECEHHUE 2




(mpu HEOOXOUMOCTH) U3MEHEHUM B KOHCTPYKIHUIO U TeX-
HOJIOTHIO

12. 32 WupuBuayanbhbiii npoekt. [lpesenranumonnsiii stam: Iloaro- 2
TOBKa MPE3EHTAIIMOHHBIX MaTepuaiioB; lIpesenTanus mpo-
€KTa;

13. 33 UnausuayanbHbii mpoekT. [pesenTanuonnbiii stan: M3ydenne 2
BO3MO)KHOCTEH HCIIOJIb30BaHUS PE3YJIbTaTOB MPOEKTA (BbI-
CTaBKa, Mpojaka, BKJIIOUCHHE B OaHK MPOCKTOB, MyOJIHKa-
1S

14. 34 WHauBuaya bHbIH poekT. KOHTPONIBHBIN dTall: aHAIU3 pe- 2
3yJIbTATOB BBINIOJIHEHHUS IPOEKTA; OIIEHKA Ka4€CTBA BHITIOJ-
HEHMUS MIPOEKTA

15. 42 ['eomerpus Pemenune 3a1au mo reoMeTpun 2

Hroro | 30




2.2. XapaKTepUCTHUKA OCHOBHBIX BU/I0B YUe0OHOIi 1eITeJIbHOCTH CTY1€HTOB

Ne
n/n

Conep:kanue 00y4eHust

XapakTepuCTHKA OCHOBHBIX BU/I0B Y4€OHOI 1eATeIbHOCTH
CTYJ1€HTOB (HAa yPOBHE Y4eOHbIX JeiCTBHI)

1.

BBenenue

O3HaKOMJICHHE C POJIbI0 MaTEMaTHKU B HayKe, TEXHUKE, SKOHO-
MUKE, WH()OPMAIMOHHBIX TEXHOJIOTUSX W MPAKTHYECKOU mes-
TenbHOCTU. O3HaKOMJICHHE C LIENISIMU U 33/1a4aMH U3Y4YEeHUS Ma-
TeMaTUKHU IIPU OCBOCHUU crienunanbHocteld CI10

AJI'EBPA

PasBurtne IIOHATHA (¢}
qucie

Beimonnenune apudmerndeckux AeMCTBUN HaJl YuCiIaMH, coye-
Tasl yCTHBIE U MUCbMEHHBIE IPUEMBI.

Haxoxxnenue npuOInMKeHHbIX 3HAaYEHUI BEJIMYMH U MOIPEIIHO-
CTel BBIUUCIICHUH (aOCONIOTHOW M OTHOCUTENBHON); CpaBHEHUE
YHCIIOBBIX BBIPAKEHUI.

Haxoxxaenne ommOOK B MpeoOpa3oBaHUAX U BBIYUCICHHUSX (OT-
HOCHUTCSI KO BCEM ITYHKTaM IPOrPaMMBI).

Kophu, crenenu, nora-
pudMbI

O3HakOMJICHHE C IIOHATHEM KOpPHA N-U CTENEHH, CBOMCTBAMH
pasuKalioB U paBUIaMH CPaBHEHUS KOpHEH.

DopMyIUpOBAaHUE ONPENEICHUS KOPHSA U CBOMCTB KOpHEH. Bri-
YUCJIEHUE U CPAaBHEHUE KOpPHEH, BBINOJIHEHUE MPUKUAKU 3HaYe-
Hus KopHs. [IpeoOpa3oBanue 4yMCIOBBIX U OYKBEHHBIX BbIpaXKe-
HUU, COIepKAIIMX PaJUKAIIBL.

Beinonnenue pacueroB 1o ¢popmyiam, CoAEpKaIlUM paJuKabl,
OCYILECTBIISISE HEOOXOIUMBIE TTOACTAHOBKH U TIPE0Opa3OBaHMUSL.
OnpeneneHre paBHOCUIBHOCTH BBIPDAKEHUN € pagukainamu. Pe-
IIEHUE UPPALUOHAIIBHBIX YPaBHEHUI.

O3HaKOMJICHHE C NOHSTUEM CTENEHU C JEHCTBUTEJBHBIM IIOKa-
3aTeleM.

HaxosxneHue 3Ha4eHUH CTENEHH, MCIOJIb3Ysl IpU HEe0O0X0AUMO-
CTH MHCTPYMEHTAJIbHbIE CPECTBA.

3anucheiBaHUE KOPHS N-i CTENEHU B BHUJE CTENEHU C APOOHBIM
MoKaszaTeJieM U Ha00OopOoT.

®opMynMpOBaHHUE CBOWCTB CTENEHEH. BoluncieHue creneHen ¢
paloHaIbHBIM I10Ka3aTeIeM, BBIITOJIHEHNE IPUKUKHA 3HAUCHUS
CTEIEHH, CPABHEHHE CTEIICHEM.

[IpeoOpa3oBaHre YHUCIOBBIX U OYKBEHHBIX BBIPAKEHUH, COAEp-
JKaIUX CTEIIEHU, IPUMEHSS CBOMCTBA. Perlenne nokasareabHbIX
YPaBHEHH.

O3HakOMJIEHHE C NPUMEHEHHEM KOpPHEH M CTENEHEH IpH BbI-
YUCJIIEHUU CPEIHUX, JIECJICHUU OTPE3Ka B «30JIOTOM CEUYECHUW.
Pemenne npukiaaHbIX 3aa4 Ha CJI0KHBIE IIPOLICHTHI.
Brinonnenue npeoOpa3oBaHHil BhIpakeHUM, MpuMeHeHne (op-
MyJ, CBSI3aHHBIX CO CBOMCTBaMHU CTeleHed M JOorapugmos.
Ornpenenenne o0IaCTH TOMYCTHUMBIX 3HAYCHHWH Jorapudmmye-
CKOT0 BeIpaykeHUs. Perienue norapuMuuecKux ypaBHEHHUH

OCHOBBI TPUTTOHOMETPUHN

OCHOBHBIE TOHATUSA

W3yuyeHue paauaHHOrO METOJa M3MEPEHMS YIJIOB BPALLCHUS U
UX CBA3M C TpaaycHoil mepoil. M300pakeHue yrioB BpalleHUs
Ha OKPY)KHOCTH, COOTHECCHHE BEJIMYMHBI yIjia C €ro pacroiio-
xeHueM. PopMyIMpOBaHHE ONPEAEITICHUN TPUTOHOMETPHUYECKHUX
(GYHKUMH IS YTII0B MOBOPOTA M OCTPHIX YIJIOB MPSIMOYTOJIBHO-
IO TPEYrojbHUKa U O0bSICHEHHE UX B3aUMOCBSI3U

OCHOBHEIC TPUTOHOMCT-

HpI/IMeHeHI/Ie OCHOBHBIX TPUTOHOMCTPHYCCKUX TOXKIACCTB JIA




PHUYCCKHUE TOXKACCTBA

BBIYHCIICHHS] 3HAYCHUH TPUTOHOMETPUUECKUX (DYHKIMI MO Of-
HOU W3 HUX

[IpeoOpazoBanust  mpo-
CTEHIINX TPUIOHOMETPH-
YECKUX BBIPAKEHUN

H3ydyeHne oCHOBHBIX (OPMYJI TPUTOHOMETPUHU: (HOPMYIIBI CIIO-
KEHUS, YJBOCHUS, MPeoOpa3oBaHUs CYMMBI TPUTOHOMETpUYE-
CKUX (YHKIMI B NMPOU3BEACHHE U TMPOU3BEACHUS B CyMMYy H
IIPUMEHEHUE NIPU BBIYUCICHUM 3HAYEHHsI TPUTOHOMETPUYECKOTO
BBIPAKEHMS U YIIPOILEHHUS €T0.

O3HaKOMJIEHHE CO CBOMCTBAaMM CHUMMETPUM TOYEK Ha €IMHUY-
HOM OKpY>XHOCTH M IPHUMEHEHHUE WX JJI BbIBOAA (OpMYI MpH-
BEJICHUS

[Ipocreiiliue  TpPUTOHO-
METPUYECKUE YpaBHEHUS
U HEepaBEHCTBA

Pemenne no ¢opmynaMm ¥ TPUTOHOMETPUUYECKOMY KPYTy Mpo-
CTEHIINX TPUTOHOMETPUYECKUX YPABHEHUI.

[Ipumenenue oOLIMX METOAOB pEIlIEHUs ypaBHEHUU (TpuBene-
HUE K JIMHEHHOMY, KBaJpPAaTHOMY, METOJ PA3JI0KECHUs HA MHO-
JKUTEJIM, 3aMEHbI TIEPEMEHHOM) MpU pelIeHUH TPUTOHOMETpUYe-
CKMX YpaBHEHUH. YMEHHE OTMEYaTb Ha Kpyre pelIeHUs Ipo-
CTEHIINX TPUTOHOMETPUUECKUX HEPABEHCTB

ApKCHHYC, apKKOCHUHYC,
apKTaHT'€HC YnCIIa

O3HaKkOMJICHHE C TIOHSATHEM OOpPaTHBIX TPUTOHOMETPHYECKHX
GbyHKIMIA.

N3yueHune onpeneneHuii apkcuHyca, apKKOCHHYCa, apKTaHI'€HCa
ypcna, (GOpMyIHpOBaHHE WX, W300paKeHHWE Ha EIWHHUYHON
OKPY>KHOCTH, IPIMEHEHHE MTPH PEIICHUH YPaBHEHUH

®YHKIIUU, UX CBOUCTBA U TPA®UKHU

Oynkuuu. Ilonsatue o
HENpEepbIBHOCTH  (YyHK-
LUH

O3HaKOMJICHHE C MOHSITHEM IEPEMEHHOM, NMpUMEpPaMU 3aBHCH-
MOCTEH MEXy IEPEMEHHBIMHU.

O3HakOMJIEHHE C TOHATHEM Tpaduka, ONpelesieHue NpPUHAI-
JIeKHOCTH TOUKH Tpaduky pyHkiuu. Onpenenenue no Gopmyie
IpocTeiiiel 3aBUCUMOCTH, BHJA ee rpaduka. BeipaxkeHnue 1o
dbopMyIie 0THOM TepeMeHHON Yepes3 ApyTue.

O3zHakomjieHHe C ompeaeneHueM (yHKUIUU, (HOpMYyJIHpPOBaHHE
ero. Haxoxxaenue obnacTu onpeseneHus M 00JacTu 3HauYeHU
byHKIIMU

10.

CaolicTBa GyHKIMH.
I'paduueckass uHTEpIIpE-
tanus. [Ipumepst ¢(yHK-
[IUOHAIBHBIX  3aBHCHUMO-
CTell B pealbHBIX Tpo-
1eccax u sIBICHUSX

O3HakomileHHe ¢ MpuMepamMH (YHKIMOHAIBHBIX 3aBUCUMOCTEN
B PEAJIbHBIX MPOIECCaX U3 CMEXHBIX TUCIUIUINH.
O3HaKOMJIEHHE € JI0Ka3aTEIbHBIMU PACCYKIECHUSIMU HEKOTOPBIX
CBOICTB JIMHENHOW M KBagpaTUYHOW (PYyHKIMH, MPOBEIEHUE HUC-
CJIEZIOBAHUS JTMHEWHOW, KYyCOUHO-TMHEHHOU, TpOOHO-THHEHHON
U KBaJlpaTUYHOW (pyHKUMH, mocTpoeHue ux rpaduxos. I[locTpo-
eHMe U uyTeHue rpadukoB pyHkuui. MccnenoBanue pyHKuuu.
CocraBnenne BUJOB (YHKIMI 110 JAHHOMY YCIIOBHUIO, PELLIEHUE
3aJa4 Ha DKCTPEMYM.

Brinmonnenue npeobpasoBanuii rpaduka GyHKIMH

11.

OO6patHble GyHKIUT

W3yuenune moHsTus oOpaTtHOM (PyHKIMH, OompejiereHue BUAa U
noctpoeHue rpapuka oOpaTHON (QyHKIMU, HAXOXKIEHHE ee 00-
JacTU oTpenieNieHus U o0sacT 3HaueHui. [IpuMeHeHne cBoicTB
(GYHKIMH TIpH MCCIIEIOBAHWU YpaBHEHHWH M PEIICHUH 33134 Ha
sKCTpeMyM. O3HaKOMJIEHHUE C TIOHSATHEM CIIOKHOU (DYHKITUH

12.

CreneHHBIE, nokasa-
TeNbHBIE, JoTapupMuIe-
CKHE€ ¥ TPUTOHOMETpHUE-
ckue ¢(ynkuuu. OOpart-
HbIE  TPUTOHOMETpHYE-
CKUe (PYHKLIUU

Boruncnenne 3HaueHuidl (QyHKUME 1O 3HAYEHHIO apryMeHTa.
OnpezneneHue MoyIoKEHUsI TOUKH Ha rpaduke 1mo ee KOOpauHa-
TaM U Ha00OpOT.

Hcnonb3oBaHue CBOWCTB (YHKUMH Ui CPaBHEHUS 3HAUYECHUH
CTerneHeu u jorapudmMos.

[Toctpoenue rpauKoB CTETIEHHBIX M JIOTapU(PMUUECKUX (YHK-
1ui. PerieHue nokasareiabHbIX U JOrapu(QMHUUECKUX YpaBHEHUI




Y HEPABEHCTB I10 U3BECTHBIM aJITOPUTMAM.

O3HakOMJIEHME C TIOHATHEM HEIPEPBIBHOW IEPUOIUYECKON
byHkuun, GopMyIHpoBaHHUE CBOWCTB CHHYCAa W KOCHHYCA, IO-
CTpOEHHUE UX rpaUKOB.

O3HakoMJIEHHE C MOHATHEM T'apMOHHUYECKUX KOJIeOaHUH U MpH-
MepaMH TapMOHUYECKUX KOJIeOaHUH /JIs1 ONMCAHUs MTPOLIECCOB B
¢bu3uke u Apyrux obnactax 3HaHUA. O3HAKOMIIEHHE C TOHATHEM
paspbIBHOM  mepuoguueckoir  pyHkimu, GopMynupoBaHue
CBOMWCTB TaHI'€HCA M KOTAaHI€HCA, IIOCTPOCHUE UX IPa(UKOB.
[TpumeHenue cBOWCTB (YHKIMIA Ui CpaBHEHUS 3HAUYCHUH TpH-
TOHOMETPUYECKUX (YHKLUH, peleHus: TPUTOHOMETPUUYECKHX
YPaBHECHM.

[Toctpoenue rpadukoB 0OpaTHBIX TPUTOHOMETPUUECKUX (YHK-
U U oTIpeiesieHue 1o rpadukaM UX CBOUCTB.

Brimonnenue npeoOpa3oBaHus rpaduKoB

YPABHEHUA U HEPABEHCTBA

13.

YpaBHEHUST U CHUCTEMBI
YpaBHEHHI
HepaBeHnctBa u cucremsl
HCPaBCHCTB C ABYMA IIC-
pEMEHHBIMU

O3HakoOMJIEHHE C MPOCTEUIIMMU CBEIECHUSIMH O KOPHAX aireo-
panyuecKux ypaBHEHUM, MOHATUSMU HUCCIIEI0OBAaHUS YPaBHEHUN U
CUCTEM YPABHEHHH.

N3yueHnne Teopun paBHOCHIBHOCTH YPAaBHEHHU U €€ IIPUMEHE-
Hus. [loBTOpeHne 3anmucu pelleHus CTaHJIAPTHBIX YpPaBHEHUH,
NPUEMOB TPeoOpa30BaHUsl ypaBHEHHWH Ui CBEACHUS K CTaH-
JapTHOMY YPaBHEHUIO.

Pemenne panuoHanbHbIX, UPPALMOHATIBHBIX, [10KA3aTEIbHBIX U
TPUTOHOMETPUYECKUX YPABHEHHUI U CUCTEM.

Hcnonp3oBanne CBOWCTB W rpaduKoB (DYHKIMA JUISL pEHICHUs
ypaBHeHUH. [I0BTOpEHNE OCHOBHBIX MPUEMOB PEIICHUS CUCTEM.
Pemenuie ypaBHeHUH ¢ IPUMEHEHUEM BCEX MPUEMOB (pasioxe-
HUS Ha MHOXUTENM, BBEICHMSI HOBBIX HEU3BECTHBIX, IOJCTa-
HOBKH, Tpa)u4ecKoro MeTo/1a).

Pemenne cucreM ypaBHEHUH ¢ NPUMEHEHHEM DPA3JIMYHBIX CIIO-
co00B.

O3HakoMJIeHHE C OOLIMMM BONPOCAMH PELICHHUsS HEPaBEHCTB U
HCIOJIb30BaHUE CBOMCTB U TpapuKOB (PYHKIMH HpU pELICHUU
HEPABEHCTB.

Pemennie HepaBEHCTB M CUCTEM HEPABEHCTB C IMPUMEHEHHEM
Pas3IMYHBIX CIIOCOOOB.

[IpuMeHeHne MaTeMaTH4YeCKUX METOJI0B JUIsl PELIEHUS COJIeprKa-
TEJIbHBIX 3371a4 U3 PA3JIMUHBIX 00JIacTel HAyKH U MpakTHKH. MH-
TEpPHPETUPOBAHUE PE3YJIbTATOB C YUYETOM pEAbHBIX OTrpaHHue-
HUU

KOMBUHATOPUKA, CTATUCTUKA U TEOPHUS BEPOATHOCTEH

14.

OCHOBHBIE HOHATHS
KOMOHWHATOPUKHI

W3ydenue mpaBuiia KOMOMHATOPUKH U IPUMEHEHUE TIPU pellie-
HUU KOMOWHATOPHBIX 3a]1a4.

Pemenre koOMOMHATOPHBIX 33/1a4 METOAOM Tiepedopa U 1o mpa-
BIJTy YMHOXEHHUSI.

O3HaKOMJIEHUE C TTOHATHSIMA KOMOMHATOPUKHU: Pa3MEIICHUSIMU,
COYETAaHMUSIMH, TIEPECTAHOBKaMU U (hOPMYJIaMH ISl X BBIYHCIIC-
Hus. OObscCHEHUEe U TpUMeHeHue (GopMyIl Al BBIYUCICHUS
pa3MeIeHN, TEPECTAHOBOK U COUYETAaHUM MPHU PEIICHUH 3a1a4.
Osznakomienue ¢ 6uHoMoM HproToHa u Tpeyronbaukom [acka-
751, PermeHne mpakTHYeCKUX 3a/1a4 C UCTIOI30BAHUEM TIOHITHI
Y TIPaBHJI KOMOMHATOPUKH

15.

DneMeHThl TEOpUU BEPO-

N3ydeHne K1accUYecKOro OMpeeeHUs BEPOSATHOCTH, CBOMCTB




SITHOCTEU

BEPOATHOCTH, TEOPEMBI O CyMME BEPOSTHOCTEM.
PaccMmoTpeHue npuMepoB BBIYUCIICHNS BEPOATHOCTEN. Pemenue
3a/1ay Ha BBIYMCIICHUE BEPOSITHOCTEH COOBITHIA

16.

[IpencraBnenue MaHHBIX
(Tabnuupl, JaUArpaMMBI,

rpadukm)

O3HaKOMJICHHE C TIPE/ICTaBICHUEM YHCIOBBIX JAHHBIX M UX Xa-
PAKTEPHCTHKAMHU.

Pemenue mpakTuyeckux 3aaad Ha 0OpabOTKY YMCIIOBBIX JIaH-
HBIX, BBIYMCIICHHE MX XapaKTEPUCTHK

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

17.

HOCJ’ICI[OBaTeJ'IBHOCTI/I

O3HaKOMJIEHHE C MOHATHEM YMCIOBOH IOCIEI0BATEIbHOCTH,
crioco0amH ee 3a/1aHusl, BBIYUCICHUSIMU €€ YJICHOB.
O3HaKOMJIEHHUE C TOHATHEM IIpeJieia 0CI€J0BAaTEIbHOCTH.
O3HaKOMJIEHHE C BBIYHUCICHUEM CyMMbI O€CKOHEYHOI'O YHCIIO-
BOT'O psiZia Ha MPUMEPE BBIYUCICHHUS CYMMBI OECKOHEYHO YOBI-
BaIOIIEH Fr€OMETPUUECKON TPOTPECCHH.

Pemenue 3aau Ha npuMeHeHUe (pOpMyITbl CyMMbI OECKOHEYHO
yObIBaroIell FeOMETPUYECKON POrpeccHu

18.

[IpousBonHas u ee mpu-
MEHEHUE

O3HaKOMJIEHHUE C TIOHATHEM IIPOU3BOJHOM.

W3yuenne u GopMyIMpoBaHHE €€ MEXaHHYECKOTO U T€OMETpH-
YECKOr0 CMBICIIA, U3YYECHHUE aJTOPUTMA BBIYUCICHUS IIPOU3BOL-
HOM Ha NpuMepe BBIYUCICHUS MITHOBEHHOM CKOPOCTH U YTJIOBO-
ro ko3 uiMeHTa KacaTeIbHOM.

CocrapnieHue ypaBHEHUs KacaTelIbHOM B 00IIIEM BHJIE.

VYcBoenue npaBui udQepeHMpoBaHus, TabIULbl TPOU3BO/I-
HBIX DJIEMEHTapHBIX (QYHKIMHA, mpuMeHeHue Uit nuddepeHu-
poBaHUs PYHKLUI, COCTABIEHUS YPABHEHUS KacaTelbHOI.
W3ydenune TeopeM O CBS3M CBOWCTB (DYHKIIMH M TPOHU3BOTHOM,
(bopMyIMpOBKa HX.

[TpoBeneHue ¢ MOMOIIBIO MPOU3BOAHON HCCIIEAOBAaHUS (PyHK-
UM, 33JJaHHOU (hopMyJITOH.

VYcraHoBiieHHE CBSI3U CBOMCTB (DYHKIIMM U TPOU3BOJHOM O UX
rpadukam.

IIpuMeHeHne NpOU3BOIHOM U PELICHUS 3a/1a4 Ha HAXO0XKICHUE
HauOOJIBIIEr0, HAUMEHBIIETO 3HAUYEHUSI U Ha HaXOXKJICHHE JKC-

TpeMyMa

19.

IlepBooOpazHast u UHTE-
rpai

O3HakoMJIEHHE C IOHATHEM HMHTErpasa 1 nepBooOpasHou.
W3ydeHue mpaBuiia BBIUMCIEHUS MEPBOOOPA3HON U TEOpPEMBI
Herotona— JleiiOHuna.

Pemenne 3ama4 Ha CBS3b MEPBOOOpPA3HON U €€ MPOM3BOAHOM,
BBIYHMCIIEHHE IEPBOOOPA3HOI 1 JaHHOM (QYHKIUH.

Pemenue 3ama4 Ha IpUMEHEHUE MHTErpaja JUisl BBIYMCICHUS
($U3MUECKUX BEJTMUMH M IUIOIAaAeH

I'EOMETPUSA

20.

[Ipsimble M mIockocTu B
MIPOCTPAHCTBE

@opMynMpoOBKa U IMPUBEJACHUE [O0KA3aTEJIbCTB IIPU3HAKOB B3a-
MMHOI'O PacIoJIOKEHUS MPSAMBIX U IUIOCKOCTEH. Pacro3HaBaHue
Ha 4epTeKaX U MOJEIAX Pa3IMYHBIX CIIy4aeB B3aUMHOI'O pacIo-
JIO)KEHHSI TPSAMBIX M IIOCKOCTEHM, apryMEHTHPOBAaHUE CBOUX
CYKIICHUM.

@opMyNIMpOBaHHUE ONPEIEICHUM, MPU3HAKOB M CBOWCTB Iapai-
JIENbHBIX U NEPIECHAUKYIIAPHBIX IUIOCKOCTEH, IBYTPAHHBIX U JIH-
HEWHBIX YIJIOB.

BrlInonHeHUEe MOCTPOEHUs YITIOB MEXAY MNPSIMBIMH, IPIMOU U
IJIOCKOCTBIO, MEXAY IUIOCKOCTSMHU IO ONMCAHWIO M PAaCIO3Ha-
BAaHME UX HA MOJEIIAX.

IIpuMeHeHrne NPU3HAKOB M CBOMCTB PACHOJIOKEHMS MPSIMBIX U




IJIOCKOCTEH MPH PEIICHUH 3a/1a4.

N300pakeHre Ha PHCYHKaxX M KOHCTPYHMPOBAHHE Ha MOJEINAX
HEPIEHINKYJIIPOB U HAKIOHHBIX K IJIOCKOCTH, MPSIMBIX, Hapai-
JIEJIBHBIX IJIOCKOCTEH, YIJIOB MEXAY HPSIMOH M IUIOCKOCTBIO U
000CHOBaHKE MOCTPOCHUS.

Pemenue 3amad Ha BBIUMCIEHHE T'€OMETPUYECKUX BEJIUYMH.
OnuceiBaHUE PACCTOSHUS OT TOYKU JI0 IUIOCKOCTH, OT MPsSMOMH
JI0 TUIOCKOCTH, MEX/y IJIOCKOCTSIMHU, MEXAY CKPELMBAIOLIUMU-
Csl MPSIMBIMHU, MEXJy IPOU3BOJIBHBIMU (UTypaMH B IPOCTpaH-
CTBE.

dopMynupoBaHUe U J10Ka3blBAHUE OCHOBHBIX TEOPEM O paccTo-
SAHUAX (TEOPEM CYLLIECTBOBaHMs, CBOMCTBA).

N300pakeHre Ha yepTexax U MOJAEISIX paccTOSIHUS M 00OCHO-
BaHUE CBOMX CYxAeHUHU. OnpeneneHrne U BbIYUCIEHUE PAcCTOsI-
HUil B npoctpaHcTBe. [Ipumenenue ¢opmyn u Teopem IUIaHU-
METPHUH I PELICHUs 3a]au.

O3HaKOMJIEHHE C MOHATHEM MAPAJLIEIBHOIO IPOEKTUPOBAHMS U
ero cBoiicrBamu. GopMyIMpOBaHKUE TEOPEMBI O IUIOIIAN OPTO-
TOHAJIbHON IPOEKLUU MHOTOYTOJIbHUKA.

[TpumeHenue Teopuu [uis 0OOOCHOBAHUS MOCTPOECHUH U BBIYMC-
JICHUM.

ApPryMEHTHpOBaHHUE CBOUX CYKJEHHH O B3aMMHOM pacrojoxke-
HUH [IPOCTPAHCTBEHHBIX (PHUTYP

21.

MHororpaHHuKu

Onucanue ¥ XapakTepUCTUKA PA3IUYHbIX BHI0B MHOTOTPaHHU-
KOB, TIEPEYHCIIEHUE UX AJIEMEHTOB U CBOMCTB.

N300paxeHre MHOIOIPAaHHUKOB U BBIIIOJIHEHUE MIOCTPOEHUS Ha
M300paXEHUSIX U MOJIENISIX MHOTOTPAHHHUKOB.

Bbruncnenue JNMHEWHBIX 3J€MEHTOB U YIJIOB B MPOCTPAHCTBEH-
HBIX KOH(UTYpalusiX, apryMEHTUPOBAHUE CBOMX CYKJICHHH.
XapakTepucTuka U HU300paKeHUE CEUYEeHUs, Pa3BEPTKH MHOTO-
I'PaHHUKOB, BBIUMCIICHHE TUIOMIA/IEH TTIOBEPXHOCTEM.

[Toctpoenue npocTedmux cedyeHuil Kyba, MPU3Mbl, TUPAMHUIBI.
[TpumeHeHue GakToB U CBEICHUM U3 IAHUMETPHUH.
O3HakoMJIEHHE C BUJIaMU CUMMETPUI B MPOCTPAHCTBE, PopMy-
JIMPOBAHUE OIPEAEIEHUN U CBOWCTB. XapaKTEpUCTHUKA CUMMET-
pHUH TEJ BpAllEeHUs] 1 MHOTOI'PaHHUKOB.

IIpuMeHeHne CBOMCTB CHMMETPHHM NIPU PELICHUH 3a]1a4.
Hcnonp3oBanne mpuoOpPETEHHBIX 3HAHUM JIJIST MCCIIEOBAHUS U
MOJIEJIMPOBAHUS HECIIOKHBIX 3a/1a4.

N300paxeHre OCHOBHBIX MHOTOTPAHHUKOB U BBIIIOJIHEHUE pU-
CYHKOB I10 YCJIOBHSIM 3a/1a4

22.

Tenra w nOBEpXHOCTH
BpalleHUs

O3HakoMJIEeHHE C BHJIAaMU Tel BpaileHus, GopMyIHpoBaHUE UX
ONPENEIIEHUN U CBOMCTB.

®opMyIHMpOBaHUE TEOPEM O CEUYEHHWHU Ilapa IJIOCKOCThIO U
IUIOCKOCTH, KacaTeJIbHOU K cdepe.

XapakTepucTuka U U300pa’keHue TeJ BpalleHUs, UX Pa3BEPTKH,
CEUeHUsl.

Pemenne 3amay Ha NMOCTPOEHHE CEUYEHM, BBIYMCICHHE [UIMH,
paccTosiHuM, yrioB, Iulomaneil. IIpoBeneHne noka3aTENbHBIX
paccyXJIeHUN pH peIIeHnH 3ajau.

IIpuMeHeHne CBOMCTB CUMMETPHUHM NIPU PELIEHUU 33]a4 Ha Tella
BpallleHusl, KOMOMHALINIO Tel.

N300paskeHre OCHOBHBIX KPYTJBIX TEJ U BBINOJHEHHE PUCYHKA
110 YCIIOBHIO 334U




23.

N3Mepenus B reomeTpun

O3HaKOMJICHHE C TOHIATUIMU IIJIOIAIA U 00beMa, aKCHOMaMHU U
CBOMCTBaMHU.

Pemenve 3amauy Ha BBIYMCIICHHE TUIOMIANEH IUIOCKUX (GHTyp C
MPUMEHEHHEM COOTBETCTBYIOMIMX (OpMYII U (HaKTOB U3 IUIAHU-
MeTpuu. M3yueHrne TeopemM O BBIYMCICHHMH OOBEMOB ITPOCTpaH-
CTBEHHBIX TEJ, PEIICHUE 3a/1a4 HA MPUMEHEHHE (GOPMYIT BBIYUC-
neHus o0beMoB. M3yuenue GpopmMyst i1 BBIYUCICHUS TUIOIIAICH
MMOBEPXHOCTEW MHOTOTPAaHHUKOB U TEJI BPALLICHHUS.
O3HaKOMJIEHHE C METOJOM BBIYMCIICHUS IJIONIAN MOBEPXHOCTU
cdepsl. Pemenue 3aad Ha BBIYHCICHUE TUIOIMIAJCH MOBEPXHO-
CTU MPOCTPAHCTBEHHBIX TEJ

24.

KoopauHatsl 1 BEKTOpHI

O3HakoMJIEeHHE C TOHATHEM BeKTopa. M3ydeHue npexaproBoii
CHUCTEMBI KOOPAMHAT B IPOCTPAHCTBE, IOCTPOEHUE 10 3alaHHBIM
KOOPJMHATAM TOYEK U IUIOCKOCTEH, HAXO0KICHHE KOOPAUHAT TO-
YeK.

Haxosxaenue ypaBHEHUI OKPYKHOCTH, Cepsl, MIOCKOCTH. BbI-
YHCJIEHUE PACCTOSHUN MEXy TOUKAMHU.

N3yueHne CBOMCTB BEKTOPHBIX BEIMYMH, IIPABWII Pa3JIOKECHMS
BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, MPAaBWJI HAXOXKACHMUS
KOOPAMHAT BEKTOPA B MPOCTPAHCTBE, MPABUII ACHCTBUI C BEKTO-
pami, 3alaHHBIMH KOOpJUHATAMH.

IIpuMeHeHne Teopuu NpU PELICHUH 3a/1a4 Ha IEUCTBUS C BEKTO-
pamu. M3yuenue CKalsIpHOrO IIPOU3BENEHUS BEKTOPOB, BEKTOP-
HOT'O YpaBHEHHUsI NPSAMOM U IUIOCKOCTH. [IpuMeHeHue teopuu
IIPU PEIICHUU 3a7ad Ha JIEHUCTBUSA C BEKTOPAaMHU, KOOPAUHATHBIN
METO/1, IPUMEHEHNE BEKTOPOB ISl BBIYUCIICHUS BEJIMYUH YIJIOB
1 paccrosiHui. O3HaKOMIJIEHHE € JOKa3aTelNbCTBAMH TEOPEM CTE-
PEOMETPHUH O B3aMHOM PAaCIOJIOKEHUU IPSAMBIX M IUIOCKOCTEN
C UCIOJIb30BAHUEM BEKTOPOB




3. YYHEBHO-METOAUYECKOE U MATEPUAJIBHO-
TEXHUYECKOE OBECIIEYEHUE ITPOT'PAMMBI YYEBHON
JUCIUITJIMHBI

OcBoeHue IPOrpaMMBbl y4eOHOU JUCLIUILINHBI «MaremaTuka»
npeaycMaTpuBaeT Haluyue ydeOHOro KaOMHeTa, B KOTOPOM HUMEETCS BO3MOXKHOCTb
IPOBONUTDH yUEOHBIC 3aHATUS.

OOopynoBanne Ka0HHeTa MATEeMATHKH, MaTeMATHYECKHMX JAUCLHMILIMH,
CTATHUCTHKHU U METOAMKH MaTEeMATHYeCKOr0 pa3BUTHA:

- paboyee MeCTO Ipero1aBaTes;

- pabourie MecTa 00yJaroIIuXCs;

- y4eOHO-MeToIu4ecKast IUTepaTypa;

- y4eOHbI€ TUIaKaThl 110 pa3jielaM MaTeMaTUKY;

- OPTPETH MaTeMaTHKoB (18 mit.);

- JIEMOHCTPAIIMOHHBIN HA00p T€OMETPUIECKUX TET;

- KOMIUTEKT YEPTEKHBIX HHCTPYMEHTOB,

- KOMIBIOTEP C MYJBTUMEANA TPOCKTOPOM.

4. PEKOMEHIAYEMAS JIMTEPATYPA
IlepeyeHbp pekoMeHAyeMbIX y4eOHbIX u3aaHuii, UHTepHeT-pecypcoB, A0-
NOJIHUTEIbHOM JIUTEPATYPHbI

s cmyoenmog

1. Martematuka: ainredpa 1 Hauajga MaTeMaTUYECKOTO aHaJln3a, TE€OMETPHSI.
Anre0Opa 1 Hauana MmaTeMaTtuyeckoro ananuza. 10-11 kmaccbl: yueOHUK 11 0011€00-
pa3oBaTeNbHBIX OpraHu3anuil: 0a3oBbId W yriyosieHHbld ypoBHu / II.A. Anumos,
FO.M. Konsirun, M.B. TkaueB u ap. - 3-e uza. - M.: IIpocsemenue, 2019. - 463 c.:
1708

2. Martematuka: aiaredpa 1 Hauaja MaTeMaTHUYECKOIO aHallu3a, FEOMETPHSL.
['eometpusi. 10-11 xmaccel: yueOHUK A 001Ieo0pa3oBaTeIbHBIX OpraHu3aluii: 6a-
30BbIM U yriyOnenHsiid ypoBHH / JI.C. AtanacsH, B.®. byry3os, C.b. KagomiieB u
ap. — 3-e uzn. - M.: [Ipocsemienue, 2019. — 255 c.: wi. - MI'Y-mikoure.

3. boromonos, H.B. I[IpakTtnueckue 3anaTus mo marematuke. B 2 4. Yactp
1 : yue6. mocobue mms CIIO / H.B. boromosnos. - 11-¢ u3x., mepepab. u jom. — M. :
FOpaiit, 2020. - 285 c. - Cepus : [Ipod. o6pazoBanume.

4. boromonos, H.B. Ilpaktnueckue 3ansatus no marematuke. B 2 4. YacTe
2 : yue6. nocobue mya CIIO / H.B. boromonos. — 11-e uzn., nepepad. u mom. — M. :
FOpaiit, 2020. - 217 c. - Cepus : [Ipod. o6pazoBanue.

/s npenooasameneii

S. bammakos, M.W. Marematuka : yaeonuk / bamvakos M.U. — Mocksa
. KuoPyc, 2020. — 394 c¢. — ISBN 978-5-406-01567-4. — URL:
https://book.ru/book/935689 (mata obparmienus: 09.12.2020). — Tekcr : 37aeKTPOH-

HBIN.



6. bammakos, M.U. Maremartuka. [IpakTukym : ydeOHO-IIPAKTUYECKOE T10-
cooue / bammakoB M.U., Outuna C.b. — Mocksa : KnoPyc, 2021. — 294 ¢. —
ISBN 978-5-406-05758-2. — URL: https://book.ru/book/939104 (nara oOparienus:
09.12.2020). — TekcT : 3NMeKTPOHHBIH.

1. [Munaues, B. C. Maremaruka : y4eOHUK U MPAKTUKYM JJI CPEIHETO
npodeccuonansHoro  obpazopanus /  B. C. lllumaveB ; moxm  pemakiuei
A. H. TuxonoBa. — 8-¢ m37., nmepepad. u gom. — Mocksa : U3marensctBo HOpaiir,
2020. — 447 c. — (ITpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-13405-6.
— Texkcr : AIIEKTPOHHBII /l OBC FOpaiirt [caiT]. —
URL.: https://urait.ru/bcode/459024 (mata oopamierus: 09.12.2020).

8. boromornos, H. B. MaremaTuka. 3aiauu ¢ pemeHusiMu B 2 4. : yueOHoe
nocobwue s cpeaHero npodeccuoHanbHoro oopazosanus / H. B. boromosnos. — 2-¢
u31., ucop. u jgon. — Mocksa : U3gatensctBo FOpaiit, 2020. — 439 ¢. — (IIpodec-
cuoHasibHOe obpaszoBanue). — ISBN 978-5-534-09108-3. — TekcT : 2neKTpOHHBINH //
OBC HOpaiit [caiit]. — URL: https://urait.ru/bcode/449007 (mata oOpareHUS:
09.12.2020).

Q. Hanunrep, B. A. Maremaruka: jorapu)MU4ecKue ypaBHEHHsI M Hepa-
BEHCTBa . y4yeOHoe mocoOue sl cpeaHero mpodeccuoHanbHOro oOpa3oBaHus /
B. A. Jlamuarep. — 2-e¢ u3na., uchp. U aomn. — Mocksa : M3matensctBo HOpaiir,
2020. — 176 c. — (ITpodeccuonanproe oopazosanue). — ISBN 978-5-534-05316-6.
— Tekct ; DIIEKTPOHHBIN Il 3bC FOpaiiT [caiiT]. —
URL: https://urait.ru/bcode/449055 (nata ooparenus: 09.12.2020).

10. Kopoes, F0.1. Haueprarenbnas reomerpus . yueoHuk / Kopoes HO.U.
— Mocksa @ KuoPyc, 2021. — 422 c. — ISBN 978-5-406-07995-9. — URL:
https://book.ru/book/938862 (mara obpamienus: 09.12.2020). — TekcT : 3IEKTPOH-
HBI.

11. KysmmunoB, H.C. Haueprarenbnas reomerpus. Kpatkuii kypc : yueOHOe
noco6ue / KysmmnoB H.C. — Mocksa : KuoPyc, 2020. — 149 ¢. — ISBN 978-5-
406-01339-7. — URL.: https://book.ru/book/935913 (nata ob6pamenus: 09.12.2020).
— Texcer : anexTpoHHBIN



https://urait.ru/bcode/459024
https://urait.ru/bcode/449007
https://urait.ru/bcode/449055

