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1. HOACHUTEJIBHASA 3AIINCKA

[Iporpamma o0061I€00pa3oBaTENBHON yUSOHOW AUCIUIUIMHBI «MareMaTukay
MpeIHa3HAYCHA TSl U3YUYSHUSI MAaTEMAaTHKU B TPOPECCHOHABHBIX 00pa30BaTeIbHBIX
opranm3anusx CIIO, peanusyronux o0pa3oBaTEIbHYIO MPOTPAMMY CPEIHEro 00IIIe-
ro oOpa3oBaHus B IIpeiesiax OCBOCHHSI OCHOBHOW MPOGeCCHOHAITBHONW 00pa30BaTEh-
Hoit mporpammsel CITO (OITOIT CIIO) na 6a3e ocHOBHOTO 00IIET0 00pa3oBaHus MPU
MOJITOTOBKE CIEIUAIMCTOB CPEIHETO 3BCHA.

[Iporpamma paszpabotana Ha ocHoBe TpeboBanuit ®I'OC cpennero o061Iero
o0Opa3oBaHuUsl, MPEABABISIEMBIX K CTPYKTYPE, COACPIKAHUIO U PE3yJIbTaTaM OCBOCHUS
yueOHOM muciuiuinabl «MateMaTrka», B cooTBeTcTBUM ¢ KoHuenuuen npenoaana-
HUs 0011e00pa30BaTENbHBIX JUCIUIUIMH C YU4ETOM NMpOodecCHOHANBHONW HaIpaBiIeH-
HOCTH MPOTrpaMM CpeTHEro Mpo(ecCHOHATLHOTO 00pa30BaHus, peaiu3yeMbIX Ha Oa-
3¢ OCHOBHOTO oOmiero oOpaszoBanusi, (pacnopsbkeHue MunnpocBenienuss PO ot
30.04.2021 Ne P-98, ¢ yueToMm TpeboBaHul (efepanibHbIX TOCyAapCTBEHHBIX 00pa30-
BaTEIbHBIX CTAaHAAPTOB MO TMOJy4aeMOW MPOo(ecCH WM CIEMHAIBHOCTH CPEIHETO
npodeccuoHanbHoro oopazoBanus 40.02.01 IlpaBo u opraHu3zanusi COUUAIBHOTO
obecneuenusi, 40.02.02 IIpaBooxpanurenbHas aearenbHocTh, 40.02.03 IIpaBo u cy-
nebHoe aIMUHUCTPUPOBAHUE, MPUMEPHON TporpaMMbl 00I111e00pa3oBaTeIbHON yueo-
HOW AUCHHILTUHBI «Marematukay (hawmakos M.H.) s npodeccHoOHANIBHBIX 00pa-
30BaTeNbHbIX opranu3anuil (pekomenioBano OI'AY «PUPO», nporokon Ne 3 ot 21
utosist 2015 1., peructpanioHHbIN HOMep perieH3un — 377 ot 23 utonsa 2015 r.) ¢ yue-
TOM MPUMEPHOM OCHOBHOM 00pa30BaTeIbHONM IMPOrpaMMBI CPETHEr0 00IIero oopas3o-
BaHMUsI, OJOOPEHHOM perieHrueM GeepabHOro y4eOHO-METOIUYECKOT0 00bEeIMHEHUS
o obmemy oopazoBaHuio (MpoTokosa oT 28 uioHs 2016 r. Ne 2/16-3) 1 yTOUHEHUH,
0JIOOpEHHBIX Hay4YHO-MeToAndeckuM coBeToM Llentpa npodeccuonaabsHoro oopaszo-
BaHus u cucteM kBamuukauiit GI'AY «DUPO», npotokoin Ne3 ot 25 mas 2017 T.

Conepxanne TporpamMmbl «MatemaThkay HaIlpaBlIeHO Ha JOCTHKEHHUE Clie-
NYIOLIUX Yeneu:

- obOecnieueHue cHOPMUPOBAHHOCTU NPEACTABICHUN O COLMAIIBHBIX, KYJIb-
TYPHBIX U HCTOPHYECKHUX (PAKTOpax CTAaHOBJICHHUSI MATEMATHKU;

- obOecneueHue cHOPMUPOBAHHOCTU JIOTHUECKOTO, aITOPUTMHUYECKOTO U Ma-
TEMaTUYECKOTO MBITIUICHHUSI,

- obecneueHre CHOPMHPOBAHHOCTH YMEHUH MPUMEHATH TOJyYCHHBIE 3Ha-
HUS TIPU PEIICHUH PA3INYHbIX 3a/1a4;

- obecrieueHre chOPMUPOBAHHOCTH TPEACTABICHUNM O MaTeMaTHKE KaK 4a-
CTH OOIIIEUETIOBEYECKON KYJIbTYpPbl, YHUBEPCATHHOM SI3BIKE HAYKH, IMO3BOJISIOIINM
OINMKCHIBATH U U3YUYaTh PEAIbHBIC TIPOLIECCHI U SIBJICHUS.

B nporpammy BKITIFOUEHO CO/IepKaHUE, HAMpaBIeHHOE Ha (HOPMUPOBAHUE Y
CTYJICHTOB KOMITETCHIIHM, HEOOX0UMBIX JIsl KauecTBeHHOTo ocBoeHnus OITOIT CITO
Ha 0aze OCHOBHOTO OOIIEro 00pa3oBaHMs C MOJYUYEHHEM CpeaHEro olIiero oopaso-
BaHWS W OCBOCHHS TMPOTPaAMMBI IIOATOTOBKH CIEIIUATMCTOB CPEAHETO 3BCHA
(TIICC3).



1.1. O0mas xapakTepucTUKA y4eOHO! THCHUILVINHBI « MaTeMaTHKa

Marematuka SABIIIETCS byHIaMeHTaIbHON o011eo0pa3oBaTeIbHON
JUCHUIUIMHOM CO  CJIOXKHUBIIMMCS  YCTOMYUBBIM  COJIEpKAHUEM U OOIIUMHU
TpeOOBAHMSIMU K TTOATOTOBKE 00YJArOIITIXCS.

B mpodeccuonanpHpix 00pa30BaTENIbHBIX OpraHU3AIUAX, PEATU3YIOIINX
00pa30BaTeNbHYI0 IPOTpaMMy CPEIHET0 OOIIEeTo 00pa30BaHus B MpeEesiax OCBOCHUS
OIIOIT CIIO Ha 0a3e OCHOBHOrO 0OIIEro 0Opa3oBaHWs, U3YYECHHE MaTEMATHKU
UMEET CBOU OCOOCHHOCTM B 3aBUCUMOCTH OT Mpouias MpoPecCHOHAIBHOTO
oOpa3oBaHUs.

IIpu ocBoenun mnpodeccuit CIIO u cnenumansHocteit CIIO ecTrecTBEeHHO-
Hay4yHOro mnpodwmisi npodeccuoHanbHOro obpa3oBanus, crenuansHocteit CIIO
T'YMaHUTApHOTO NMpodus npodhecCuoHaNbHOr0 00pa30BaHMs MaTeMaTUKa U3y4aeTcs
Ha ©OazoBom ypoBHe @OI'OC COO; mnpu ocBoenun mnpodeccuit CIIO wu
cnerquanbHocTed CIIO TEXHUYECKOTO M COLUUAIbHO-3KOHOMHUYECKOrO Mpoduiien
npodeccuoHanbHOT0 00pa30BaHMs MaTeMaTHKa M3ydyaeTcs Oojee yriayOJeHHO, Kak
npopunbHas yueOHas OUCIUIUIMHA, Y4YMTHIBAIOIIasi CHEU(PUKY OCBaMBAEMbIX
npodeccuil WM CreuruagsbHOCTEN.

DTO BBIpaXXaeTCs B COJIEPKAHUM OOYUCHMsI, KOJIMUECTBE YaCOB, BBIJCISEMBIX
Ha H3yYECHHUE OTHEJIBHBIX TEM MPOrPaMMbl, TITyOMHE WX OCBOEHUS CTYJCHTaMH,
oObeMe M  XapakTepe MPAKTUYECKUX  3aHATHH, BHUJAX  BHEAYJUTOPHOU
CaMOCTOATENbHOM pabOThI CTYIEHTOB.

OO6mue 1nenu u3ydeHUs: MaTEeMaTUKH TPAAUIIMOHHO PEATU3YIOTCS B YEThIPEX
HaIpaBJICHUSIX:

1) ob1iee mpeacTaBiieHne 00 UIEIX U METOJIaX MaTeMaTHKU;

2) UHTEJUIEKTYaJIbHOE PAa3BUTHUE;

3) oBiaseHne HEOOXOAMMBIMU KOHKPETHBIMUA 3HAHUSIMU U YMEHUSIMU;

4) BocniUTaTEILHOE BO3/ICICTBHUE.

[Ipopunuzanuss nenell MaTreMaTUYecKOro oO0pa3oBaHUs OTpaKaeTcs Ha
BBIOOpE MPUOPUTETOB B OpraHU3alMM YYEOHOU JesTenbHOCTH oOywarommxcs. Jlis
TEXHUYECKOTO,  COLMaJIbHO-DKOHOMUYECKOT0  mpoduiet  npodeccuoHaibHOTO
oOpa3zoBaHusl BBIOOp L€NIed CMEHmaeTcss B MparMaTUYEeCKOM  HAalpaBJICHUH,
MPeIyCMaTPUBAIOIIEM YCUJIEHUE U pAaCIIMPEHHe MPUKIAJHOIO XapakTepa U3y4yeHus
MaTeMaTUKH, TMPEUMYILIECTBEHHON OpUEHTAIlMM Ha QJITOPUTMUYECKUN  CTHIb
MO3HABATEIbHOM NESATENbHOCTU. [l TyMaHUTapHOTO H E€CTECTBEHHOHAYYHOIO
npoduneii npodecCHOHAIBHOTO 00pa3oBaHUsl 0oJiee XapaKTePHBIM  SBIISCTCS
yCUJIeHHEe OOIIEeKYJIbTYPHON COCTABJISIONICH YyUCOHOM MUCHMIUIMHBI C OpHUEHTAIUEH
HAa BU3YaJIbHO-OOpa3HBIM W JIOTMYECKHM CTWUIM y4eOHOW paboTel. M3ydeHwue
MaTeMaTUKH Kak npoduibHON o001eo0pa3oBaTenbHON y4eOHON JHUCIUILIAHEI,
YUUTBIBAIOIIEH crenuduky ocBamBaeMbix cTyneHTamu mnpodeccuit CIIO wnmm
cnenuainpHocTu CI1O, obecrieunBaeTcs:

* BBIOOPOM Pa3IMYHBIX MOAX0I0B K BBEJICHUIO OCHOBHBIX TTOHSTHH;

* opMHpoBaHMEM  CHCTEMBI  y4e€OHBIX  3aJlaHUM, 00ECTICYMBAIOIIUX
3¢ PeKkTUBHOE OCYIIIECTBICHNE BHIOPAHHBIX 1IEJIEBBIX YCTAHOBOK;

e oboramieHHMeM CHeKTpa CTWied ydyeOHOM  JIeATeNbHOCTH 32  CYeT
COTJIACOBAHMSI C BEAYIIMMHU JEATECIbHOCTHBIMM XapaKTEPUCTUKAMHU BbIOpAHHOM



npodeccun / CenuaaIbHOCTH.

[IpodwmnbHas cocTaBmistonas OTpakaeTcs B TPEOOBAHMSIX K IMOATOTOBKE
0OyJaromnuxcs B 4aCTH:

e O0mIel CHUCTEMBl 3HAHUW: COJCp)KATEIbHBIC TPUMEPHI HCIIOIH30BAHUS
MaTEeMaTUYECKUX UACH M METOJ0B B IPO(ECCHOHATLHOMN NEITEILHOCTH;

* YMEHUH: pa3Inyue B YpPOBHE TPEOOBaHWUN K CIOKHOCTH MPUMEHSIEMBIX
aJrOPUTMOB;

* MPAKTUYECKOTO MKCMOJIb30BAHUS MPUOOPETEHHBIX 3HAHUN W  YMEHUU:
WHIUBUYyAIbHOTO YYEOHOrO OIbITa B IMOCTPOGHWHM MAaTeMaTHYeCKUX MOJIENeH,
BBITIOJIHEHUU UCCIIEA0BATEIIbCKUX MMPOEKTOB.

Takum o0Opa3oM, peanu3anus COACpPKAHUSA Y4eOHOM  JUCIUIUIMHBI
OPUEHTUPYET Ha TMPUOPUTETHYIO POJIb MPOIECCYAbHBIX XapaKTEPUCTUK YUEOHOU
paboThl, 3aBUCALIIUX OT MPOPMIsT MPOPECCHOHATBHOIO OO0pa30BaHUs, MOJYyUYECHHUS
OMbITA UCIIOJb30BAaHUSI MaTEMAaTHUKW B COJEPKATEIbHBIX U MPO(HECCHOHATBHO
3HAYMMBIX CUTYallUSIX MO CPAaBHEHUIO ¢ (hOPMaJIbHO-YPOBHEBBIMU PE3YIbTATUBHBIMU
XapaKTepUCTUKAMU OOyUYEHUS.

Conepxanvue ydyeOHOM JHUCIUIUIMHBI pa3palOTaHO B COOTBETCTBUU C
OCHOBHBIMU COJEPKATEIbHBIMU JIMHUSIMUA O0yUYECHHSI MaTeMaTHKE:

* anreOpanyeckas JUHUS, BKIIOYAIOIIAsi CUCTEMATU3ALMIO CBEICHUI O YHCIIax;
M3YyUYCHHE HOBBIX U 0000IIEHNE paHee N3YUEHHBIX onepaluii (BO3BEECHNE B CTEIICHbD,
U3BJICUCHUE KOPHA, JIOTapu(MHUpOBaHUE, CHUHYC, KOCHHYC, TaHT€HC, KOTAHTE€HC U
oOpaTHbIE K HHM), M3y4YCHHE HOBBIX BHJIOB YHUCJIOBBIX BBIpOKEHUU U (HOPMYI;
COBEPIIICHCTBOBAHUE TMPAKTUYECKUX HABBIKOB M BBIYUCIUTEIBHON KYJIBTYPHI,
pacUIMpeHe U COBEPIICHCTBOBAHUE alre0pandecKkoro arrmapara, cpopMUpOBaHHOTO
B OCHOBHOM IIKOJIE, U €r0 MPUMEHEHHUE K PEIICHUI0O MATEMATUYECKUX U TIPUKJIIATHBIX
3ajay;

* TEOpPETUKO-(PYHKIIMOHANIbHAS JIMHUS, BKJIIOYAIOIIAs CHUCTEMaTU3allUuI0 U
pacuiupeHue cBeieHUM O (YHKIUSX, COBEPIICHCTBOBAHHE TpaUUECKUX YMEHHI;
3HAKOMCTBO C OCHOBHBIMM HJCSIMH W METOJaMU MATEeMaTUYECKOro aHajiu3a B
o0beMe, TO3BOJISIIONIEM HCCIIEIOBATh dJEMEHTapHble (YHKIMM U  peIIaTh
MpOCTEHNIINE TeOMEeTpUUECKre, (PU3nUecKue u Apyrue MpuKIaIHbIe 3a1a4H;

* TUHUS YpPAaBHEHUHW U HEPABEHCTB, OCHOBaHHas Ha TMOCTPOEHUU U
UCCJIEIOBAHUM MAaTEMAaTHUYECKUX MOJEJIeH, MepeceKaromascs ¢ anredopandyeckon u
TEOPETUKO-(PYHKIIMOHAILHOW  JIMHUSIMA W BKJIOYAIOM[as ~ pa3BUTHE |
COBEPIIICHCTBOBAHME TEXHUKHU ajreOpanveckux MpeoOpa3oBaHUM [JIsl pelieHus
ypaBHEHUH, HEPaBEHCTB M CHUCTEM; (POPMUPOBAHHE CIOCOOHOCTH CTPOUTH H
UCCIIEI0OBAaTh MPOCTEUIINE MAaTEeMaTUYECKHE MOJENHU MPU PEIICHUU MPUKIIAIHBIX
3a/1a4, 3a7a4 U3 CMEXXHBIX U CTICIIHAIbHBIX TUCIUTIIINH;

* FEOMETpUYECKasl JIMHUSA, BKJIOYAIONAsl HArJsiHbIE MPEACTABICHUS O
MPOCTPAHCTBEHHBIX (UTYypaxX U U3YyUYEHHE MX CBOMCTB, (DOPMUPOBAHHE U PA3BUTHE
MPOCTPAHCTBEHHOTO  BOOOpPaKEHMS,  pPa3BUTHE  CIOCOOOB  T'€OMETPUUECKUX
WU3MEPEHUN, KOOPJAUHATHOTO U BEKTOPHOTO METOJOB JIJIs PEIICHUS MaTeMaTUYeCKUX
W TIPUKJIAJIHBIX 3a]1a4;

* CTOXAcTUYecKas JIMHUS, OCHOBaHHAs Ha Pa3BUTUU KOMOWHATOPHBIX YMEHHH,
MPEACTABICHUN O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTIX OKPY>KaloIIero



MUpa.

Paznenbr (TeMbl), BKIIIOYEHHBIC B COJEpKaHWE Y4YEOHOW MHUCIMIUIMHEI,
SBIISIIOTCA OOIIMMU Ui BceX Ipoduieil mpodeccHoHanbHOro 00pa3oBaHUS U TIpU
BCeX OOBeMax y4eOHOTr0 BPEMEHHM HE3aBHUCHMO OT TOTO, SBIIACTCS JIM ydeOHas
nucruIuinHa «MarteMatrnkay 0a30Bo Wi MPOGUITHLHOM.

B mpuMmepHBIX TeMaTHYECKUX IIIaHAX MPOrpamMMbl y4eOHBI MaTepuan
MIPEJICTABIICH B (POpME YepeayIomerocsi pa3BepThIBAHUS OCHOBHBIX COJIEPIKATEIBHBIX
JuHuM (anredpanveckoil, TeopeTUKO-(QyHKIIMOHAIBHOM, YpaBHEHUN W HEPABEHCTB,
r€OMETPUYECKON, CTOXAaCTHYECKOM), YTO TMO3BOJIIET THOKO WCIOJIb30BaTh HX
pacrnoyioKEHUE U B3aUMOCBS3b, COCTABIATH pPa0OUMil KaJeHAAPHBIM IUIaH, IO-
pasHOMy uepenys y4eOHbIE TeMmbl (IJ1aBbl y4eOHHMKA), Yy4YHUTBIBasS MpodUib
npodeccruonanbHoro odpaszoBanusi, cnenudpuky ocBauBaemoi npodeccuu CIIO wnu
cnermanbHocT  CIIO, ryOuHy Wu3y4YeHHs Marepuana, YpOBEHb MOATOTOBKHU
CTYJICHTOB TIO TTPEIMETY.

[IpemyraraemMbie B TPUMEPHBIX TEMATHYECKUX TUTAHAX pa3Hble O00BEMBI
y4eOHOTO BpEMEHHM Ha U3YYCHHE OJHOM ¥ TOW IKE TEMBI PEKOMEHIYETCS
WCITOJIB30BaTh JUISl BBHITIOJIHGHUS PA3IMYHBIX YYEOHBIX 3aJaHuil. TeM cambIM
pasnu4us B TpEOOBAHUAX K pe3yiIbTaTaM 00yUCHUS MPOSIBATCS B YPOBHE HABBIKOB TI0
PEIICHUIO 33]1a4 M OIBITE CAMOCTOSATEILHON paOOTHI.

N3ydenne ob6meoOpazoBaTenbHOi yueoHou quctuminnabl «OY .04 MaTtema-
THKa» 3aBEPIIACTCs MOJIBEICHUEM UTOTOB B (hOpME MUCHLMEHHOI0 IK3aMeHa B Mpo-
necce ocoenus: OIIOIT CIIO c¢ momy4yeHueM cpemHero oOmiero oOpa3oBaHHs IO
IporpaMmMe MoJArOTOBKH creruanucToB cpeanero 3seHa (IITICC3).

B paznene mporpammel «CopaepkaHue y4eOHOW MUCIMIUIMHBD) KypCHUBOM
BBIJICJICH MaTepuaj, KOTOPBIA MpU M3YYCHUH MaTEeMaTUKU Kak 0a30BOM, Tak u
npoQHIIbHON y4eOHOM NUCIUILTMHBI, KOHTPOJIIO HE TOJICKHUT.

1.2. MecTo y4eOHOM JMCHUILIMHBI B Y4eOHOM IJIaHe

YueOnass aucuuianHa «MaTtematukay SBISETCS Y4YEOHBIM TPEIMETOM
oOsi3aTeNbHOM MpeaMeTHoM o0nacTu «Matemartuka u nHpopmarukay OI'OC COO.

VYuebnas mucuumiinHa «MaremaTtuka» u3y4daeTcs B 0011e00pa3oBaTeIbHOM
nukiie yueonoro miana [MIICC3 CIIO na 6a3e ocHOBHOro oOuiero oOpa3oBaHHs C
MOJIyYCHUEM CPEIHEro 00IIero 0Opa3oBaHusi, BXOAUT B COCTAB 00MIMX 00111€00pa3o-
BaTEIbHBIX YUYCOHBIX JUCIUIUINH, OPMUPYEMBIX U3 00S3aTEIBHBIX MPEAMETHBIX 00-
nacteit ®I'OC cpennero obmero odpazoBanus, A npodeccuit CIIO unu cnemnu-
anpHOCTeN CIIO cooTBercTBYIOMIETO MPOduUiIs MpodhecCHOHATFHOTO 00pa30BaHMUS.



1.3. Pe3yabTaThbl 0CBOCHUA YUeOHOM IMCIUTIIIMHBI

OcBoenune coaepkanusi y9eOHON TUCIUIUIMHBI «MaremaTtrnkay obecrnednBaeT

AOCTHUIKCHHUC CTYACHTAMU CIICAYIOIINX pe3y/ibmamoe:
o JAIUUYHOCMHbBIX.,

| OYJI.04 | Maremaruka | JIP 1-12, 13, 14

JINYHOCTHBIE Pe3yJIbTATHI
peau3anuu NporpaMmMbl BOCIIUTAHUS
(Oeckpunmopbwi)

Ko IMYHOCTHBIX
pe3yJabTaToB pea-
JIN3aIlUM POrpam-
MBI BOCIIMTAHUS

Oco3Haromuil ce0s rpakIaHMHOM U 3aIllIMTHUKOM BEIMKOW CTpa-
HBI.

JP 1

[TposiBnsitoIUi aKTUBHYIO TPAXKIAHCKYIO MO3ULUIO, IEMOHCTPUPYIOIINN
MPUBEPKEHHOCTh NMPUHIUIIAM YE€CTHOCTH, MOPSIOYHOCTH, OTKPBITOCTH,
SKOHOMMYECKH aKTUBHBIA U YYaCTBYIOIIUN B CTYJCHYECKOM M TEPPUTO-
pHAIbHOM CaMOYIpPAaBIEHUHU, B TOM YHCJE Ha YCIOBHUSX JOOPOBOJIbYE-
CTBA, IPOAYKTUBHO B3aUMOJICHCTBYIOIUN U YYaCTBYIOLIUI B IESTEIbHO-
CTH OOLIECTBEHHBIX OpraHU3aLN.

JIP 2

CoOutto1aronuii HOpMBI TTPABOIIOPSIZIKA, CICIYIONINN HJIeaaM TpaXIaH-
CKOro ooOiecTBa, odecreyeHus: 0€30MacHOCTH, IPaB U CBOOOJ rpakiaH
Poccun. JlosnbHbIN K yCTaHOBKAM M MIPOSIBJICHUSIM IIPEACTaBUTENEH CYO-
KyJIbTYp, OTIUYAIOIUNA UX OT TPYII C JECTPYKTUBHBIM U JIEBUAHTHBIM
MoBeIeHUEM. JIEMOHCTPUPYIOIINI HENPUATHE U MPEIYyIPEKAAIOIINN CO-
[IMAJIbHO OINaCHOE MOBEACHUE OKPYKAIOIIHX.

JIP 3

[TposiBnsitoIIUiT ¥ AEMOHCTPUPYIOIIUN YBaXKEHUE K JIOJSIM TpyJa, OCO-
3HAIOIIMN IIEHHOCTh COOCTBEHHOTrO TpyAa. Ctpemsmumiics k popMupoBa-
HUIO B CETEBOU cpejie TMYHOCTHO M MPO(EeCCHOHATBLHOTO KOHCTPYKTHB-
HOTO «IIU(POBOTO CIEIA.

JIP 4

JleMOHCTpUpYIOLIUK NPUBEPKEHHOCTh K POJHON KYJBTYypE, UCTOpUYE-
CKOM mamsTH Ha OCHOBE JII0OBM K PonuHe, pogHOMY Hapo.y, Malloi po-
JUHE, NPUHATUIO TPAJULUOHHBIX LEHHOCTEM  MHOTIOHALlMOHAIBHOI'O
Hapona Poccun.

JIP S

HpOfIBJ’[fIIOHH/II\/JI YBaAXXCHHUC K JTIOAAM CTAPLICTO IMMOKOJICHHUA U 'OTOBHOCTH
K Yy4aCTHIO B COHHaHBHOﬁ MOAACPIKKE U BOJIOHTCPCKUX ABHUIKCHUAX.

JIP 6

Oco3Hatouuii NPUOPUTETHYIO LEHHOCTh JIMYHOCTU YEJIOBEKA; YBayKaro-
M COOCTBEHHYIO M UYKYI0 YHUKAJIBHOCTb B PA3JIMYHBIX CUTYaLUAX, BO
Bcex (popmax M BUAAX EATEIbHOCTH.

JP 7

[IpostBnsrOIMiA M JEMOHCTPUPYIOIIMA yBaXXEHUE K IPEICTABUTEISIM
Pa3INYHBIX 3THOKYJIBTYPHBIX, COLMAIBHBIX, KOH()ECCHOHAIBHBIX U UHBIX
rpynn. Conpu4acTHBIM K COXPaHEHUIO, IPEYMHOKEHHUIO U TPAHCIALUU
KYJBTYPHBIX TPAJULUNA U HIEHHOCTE! MHOTOHALIMOHAJILHOTO POCCUUCKOTO
rocyzapcrsa.

JIP 8

Cobmoaronuii ¥ MponaraHANPYIONINA MpaBuiIa 30POBOTO U Oe3omac-
HOTO 00pasa KHU3HH, CIOPTA; MPerynpexaaimui b0 MpeoaoeBaro-
A 3aBUCHUMOCTH OT aJKOToysl, Tabaka, TMCHUXOAKTUBHBIX BEIIECTB,
a3apTHBIX Urp u T.4. COXpaHSIOUUNA ICUXOJIOTHUECKYI0 YCTOMYMBOCTh B
CUTYaTUBHO CJIOHBIX WM CTPEMUTEIbHO MEHSIOIIUXCS CUTYyaIUsX.

JIP9




3aboTsmuiics O 3alUTe OKPYKAIOIMIEH Cpelbl, COOCTBEHHOU U

. . JIP 10
qy»O0i 0€30MacHOCTH, B TOM YHUCIIE ITU(POBOH.

[TposiBistromuii yBakeHHE K 3CTETHUECKUM LIEHHOCTSIM, 00iasa-

. . JIP 11
IOIUHA OCHOBAaMU ICTETUYECKOMN KYJIBTYPBI.

[IpuHUMaromuii ceMelHble LIEHHOCTH, TOTOBBIM K CO3/IaHMIO Ce-
MBHM M BOCIUTAHUIO JAETEH; AEMOHCTPUPYIOLIUN HENPUATUE HACUIUSA B
CEMbE, YX0J1a OT POAUTEIBCKON OTBETCTBEHHOCTH, OTKa3a OT OTHOLLIEHUI
CO CBOMMHU JIETbMH U UX (PMHAHCOBOT'O COJCPKAHUS.

JIP 12

JInyHOCTHBIE pe3yJIbTaThl
peanu3anuu NporpaMMbl BOCIIUTAHNS,
onpejiesieHHbIE 0TPACJeBbIMU TPeOOBAHUAMHU K /IJIOBBIM Ka4eCcTBaM JUYHOCTH

JleMOHCTpUpYIOLIUH TOTOBHOCTh M CIIOCOOHOCTH BECTHU C JIPYTHMHU
JIFOJbMU, TOCTUIaTh B HEM B3aMMOIOHHMAHMS, HAXOOUTE OOIIKE LIETH U CO- JIP 13
TPYJIHUYATH I UX TOCTHXKEHUS B MPOGECCHOHATBHON NS TETLHOCTH

[IposBrnstomuii co3HaTEIbHOE OTHOIIEHUE K HETPEPHIBHOMY 00pa3o-
BaHHUIO KaK YCIIOBHIO yCIIEITHOW NPO(ECCHOHATBFHOW U OOIIEeCTBEHHOM JesI- JIP 14
TEJIBbHOCTH

MemanpeomemHnulx:

1) ymMeHue caMOCTOATEIbHO OIPEACNATh LETU ACSITEIBHOCTH U COCTABIIATH
IJIAHBI JIEATEIIbBHOCTH; CAMOCTOSTEIBHO OCYIIECTBIATh, KOHTPOJUPOBATh U KOPPEK-
TUPOBATh JEATEIIBHOCTh; MCIOJIb30BAaTh BCE BO3MOXHBIE PECYPCHI ISl JOCTHKECHUS
MOCTABJICHHBIX IIEJIEH U pealu3aluy IJIAHOB JESATEIbHOCTH, BBIOMpATH YCIEUTHBIC
CTpaTETUH B PA3IUYHBIX CUTYaIIUSIX;

2) yMeHHe NPOAYKTUBHO OOIIAThCA M B3aUMOJIEUCTBOBATH B IPOIECCE COB-
MECTHOM JIeSITEIbHOCTH, YUUTHIBATH MO3UIIMH APYTUX YUYACTHUKOB JI€SITEIHHOCTH,
s PexkTUBHO pazpeniaTh KOHPIUKTHI;

3) BiajicHUE HaBBIKAMU MO3HABATEJIHLHOM, YueOHO-UCCIE0BATEILCKON U TIPO-
€KTHOM JEsTeNIbHOCTH, HABBIKAMU pa3pelleHus npooeM; cioCOOHOCTh U TOTOBHOCTh
K CaMOCTOATEIIbHOMY MTOMCKY METOJOB PELICHUS MPAKTUUECKUX 3a/1ay, TPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

4) TOTOBHOCTH U CIIOCOOHOCTH K CaMOCTOSITEIBHOM WH(GOPMAIIMOHHO-
MO3HABATENILHOMN JICSITEIIbHOCTH, BJIa/ICHHE HABBIKAMHU TOJyYEHHUS] HEOOXOIUMOM HH-
dbopmanuu U3 cIoBapei pa3HbIX TUIIOB, YMEHHE OPUEHTHPOBATHCSA B PA3JIMYHBIX HC-
TOYHHMKAX HH(POpPMAIMK, KPUTHUYECKH OIICHWBATh W WHTEPHPETUPOBATH WH(MOpMa-
110, TOJYYaeMYI0 U3 Pa3IUYHbIX HCTOYHUKOB;

5) yMeHHe UCIOJIb30BaTh CPECTBA MHMOOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX
texHosorui (nanee - UKT) B pelnieHnr KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpTaHH-
3alIMOHHBIX 3a/1a4 C COONIIOJICHMEM TpeOOBaHUN >PrOHOMHUKH, TEXHUKH O€30MacHO-
CTH, TUTHEHBI, PECypcoCcOepeKeHUsI, MPABOBLIX U TUUECKUX HOPM, HOPM HMH(OpMa-
IMMOHHOM 0€30MacCHOCTH;

6) yMeHHE OnpeAcssaTh Ha3HaueHUe M (PYHKIUU Pa3IUYHBIX COLUAJIBHBIX UH-
CTUTYTOB;

7) yMEHHE CaMOCTOSITENIbHO OLIEHMBATh U NMPUHUMATh PEIICHUS, ONPEIEsto-
[IUE CTPATETUIO MOBEICHUS, C YUETOM IPaKIAHCKUX U HPABCTBEHHBIX IIEHHOCTEH;



8) BiIaJIEHUE SA3BIKOBBIMM CPEJICTBAMU - YMEHHUE SICHO, JIOTUYHO M TOYHO H3JIa-
raTh CBOIO TOUKY 3PEHUS, UCIIOIb30BaTh aICKBATHBIE S3BIKOBBIE CPEACTBA;

9) BnazieHre HaBBIKAMH TO3HABATEILHON pediiekcun Kak OCO3HAHMSI COBEpIIIa-

€MBIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB U OCHOBAHMWI,

IPaHULl CBOETO 3HAHWS W HE3HAHMWsI, HOBBIX ITO3HABATEIBHBIX 3a1a4 U CPEJICTB

UX JOCTHKECHUS.

npeomMemHuIX:

1) cOpMUPOBAHHOCTh MPEACTABICHUN O MAaTEMaTUKE KaK YacTh MHPOBOH
KyJbTYpbl U O MECTE MAaTEMATUKH B COBPEMEHHOIN LMBUIN3ALUH, O CLIOCO0AX OIH-
CaHUS Ha MAaTEMATHYECKOM SI3bIKE SBJICHUM pPEAIbHOTO MUPA;

2) c¢(OpMHUPOBAHHOCTh MPEACTABICHUI O MaTeMaTHYECKMX IOHATUAX Kak O
BOKHEHIINX MAaTEMaTUYECKUX MOJENSX, MO3BOJIAIOIIMX ONKCHIBATh U U3y4aTh pas-
HBIE MPOLIECCHI U SBJICHUS; TOHUMAHUE BO3MOKHOCTA aKCHOMATUYECKOTO MOCTPO-
€HUsI MATEMATUYECKUX TEOPHM;

3) BIaICHHE METOAAMHU JOKA3aTEIbCTB M AITOPUTMOB PEIICHHS; YMEHHE HX
IIPUMEHSITh, TPOBOJIUTH TOKA3ATENBHBIE PACCYKICHHUS B XOJI€ PELICHUS 3a/1a4;

4) BIaJ€HNUE CTAaHAAPTHBIMM IIPUEMAMM DPEIICHUS PALMOHAIBHBIX W HppaLo-
HAaJIbHBIX, TIOKA3aTEIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUN U HEpa-
BEHCTB, WX CHCTEM; HCIIOJb30BAaHME T'OTOBBIX KOMIIBIOTEPHBIX HPOrpaMM, B TOM
4yuCie JUIs MOUCKA IYTH PEIICHUSA U WUIKOCTPALUK PELICHUS YPaBHEHUU U Hepa-
BEHCTB;

5) c()OpMUPOBAHHOCTh MPEACTABICHUN 00 OCHOBHBIX MOHATHSAX, UJIEAX U METO-

JaX MAaTEeMaTU4YECKOro aHaJIN3a;

6) BIaJEHUE OCHOBHBIMU IIOHATHUAMHU O IUIOCKMX U NPOCTPAHCTBEHHBIX I'€O-
MeTpUYeCKuX (uUrypax, UX OCHOBHBIX CBOWCTBaxX; C(HOPMHPOBAHHOCTH YMEHUS
pacno3HaBaTh Ha YepTekKaxX, MOJECISAX U B pEalbHOM MHUpE reomMeTpuyeckue (u-
I'ypbl; IPUMEHEHHE HU3YUYEHHBIX CBOWCTB reoMeTpHuecKux (uryp u dopmyn s
peleHns TeOMETPUYECKHUX 3a7a4 U 3aJ1a4 C IPAKTHUYECKUM COJIEPKAHUEM;

7) cOpMHPOBAHHOCThH MPEACTABICHUI O MpoLecCax U SIBIECHUSAX, UMEIOIIUX
BEPOSATHOCTHBIN XapakKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEATBHOM MHU-
pe, 00 OCHOBHBIX MOHSATHUSAX AIEMEHTAPHON TEOPUU BEPOSTHOCTEH; YMEHUI Haxo-
JUTh U OLIEHUBATh BEPOSTHOCTH HACTYIUIEHUS! COOBITHI B MPOCTEUIINX MpPAKTUYE-
CKMX CUTYyallMsIX U OCHOBHBIE XapAaKTEPUCTUKU CIIyYalHbIX BEJINYUH;

8) BJIaJICHNE HABBIKAMM HCIIOJb30BAHUs I'OTOBBIX KOMIIBIOTEPHBIX IPOIPAMM IPH

pELIECHNH 3a/1a4;

B pesynbrare n3ydeHus yaeOHOTO mpeamera «MaremaTnka» Ha ypOBHE CPe/l-
HEro o0Iero ooOpa3oBaHMs:
BbInyckHHMK Ha 0a30BOM YPOBHE HAYUYHTCS:

— BBITIOJIHATh apU(METHUYECKHE JACHCTBHS, COYETass YCTHbIE W IMHCbMEHHBIC
IPUEMBI, MPUMEHCHHE BBIYMCIUTEIBHBIX YCTPONCTB; HAXOJWTh 3HAYCHHUEC KOPHS
HATYpaJIbHON CTENEHH, CTEMEeHH C palMOHAJIbHBIM IOKa3aTeyeM, Jiorapudma, Hc-
MOJIB3YS ITPH HEOOXOMMOCTH BBIUYMCITHTEIIBHBIC YCTPOWCTBA; TOJIB30BATHCS OIICHKON
U IPHKUIKOMN IPH MPAKTHYSCKUX pacueTrax;



— IPUMEHSTh NOHSTHS, CBA3aHHBIE C IETMMOCTBIO LIEJIBIX YUCEN, IPU PELIEHUU
MaTEeMaTUYECKHX 3a/1ay;

— HAXOJAUTh KOPHU MHOTOWICHOB C OJIHOM IIEPEMEHHOM, PacKIaablBaTh MHOIO-
YJICHBl HA MHOYKUTEIIH;

— BBINOJIHATE JEHUCTBUSA C KOMIUIEKCHBIMU YMCJIaMH, IIOJIb30BaThCSl TEOMETPHU-
YECKOM MHTEpIpETAlMed KOMIUIEKCHBIX YHCEJ, B IPOCTEHINUX CIIy4yasX HaXOAWTh
KOMIUIEKCHBIE KOPHU YPAaBHEHUH C IEHCTBUTENBHBIMU KO3 PPUITUCHTAMU;

— IPOBOJUTH MPeoOpa30BaHMs YMCIOBBIX U OYKBEHHBIX BBIPAKEHUH, BKIIIOYA-
IOLIUX CTENEHH, PaJuKalbl, Jorapu(Mbl 1 TPUTOHOMETpHUEcKue (QyHKIINY;

— HACIIOJIb30BATh MIPUOOPETEHHBIE 3HAHNUSA U YMEHMSI B MPAKTUYECKOU JIEATENb-
HOCTU U B TIOBCETHEBHOM XKU3HU JUIsl IPAKTUUECKUX PACUYETOB 1O (opMysam, BKIIIO-
qast (popMyJbl, cCOAeprKalUe CTENEHH, paJuKajbl, JOrapu(pMbel U TPUTOHOMETpPUYE-
CKUE (PYHKLMH, HCIONb3Yysl MPU HEOOXOJUMOCTU CIIPABOYHBIE MaTEpHabl U IPO-
CTEHIIINE BBIYMCIUTENIBHBIE YCTPOICTBA;

— OIpPEACNIATh 3HAUCHHE (PYHKUIMU MO 3HAYEHUIO APTYMEHTA IMPU Pa3IudHbIX
crocobax 3aaaHus QyHKUINU;

— CTPOUTH TpaUKU WM3YYEHHBIX (DYHKLMH, BBIMNOIHATH NMPeoOpa3oBaHUs Ipa-
(bUKOB;

— OIUCBIBATH MO rpapuKy U 1o hopmyJie MOBEACHHUE U CBOMCTBA (PyHKIINU;

— pelmaTh ypaBHEHHMS], CUCTEMbI YPABHEHUM, HEPABEHCTBA, UCITOJIb3YsI CBOMCTBA
GyHKUMNA 1 UX rpaduyecKue NpeACcTaBICHHUS;

— HCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHNUSA U YMEHMSI B MPAKTUUECKOU JEATENb-
HOCTU M B TIOBCETHEBHOM KU3HU ISl OMMCAHUS U UCCIEIOBAaHUS C TIOMOIIbIO (PyHK-
Uil pealibHbIX 3aBUCUMOCTEMN, NMPEACTABICHUS UX IpadUuecKu; UHTEPIpETaus rpa-
(UKOB peasbHBIX IPOIIECCOB;

— pelmaTh paluuoHalbHbIE, OKA3aTeIbHbIE U JIOTapU(PMUUECKUE YpaBHEHUS U
HEPaBEHCTBA, UPPALUOHAIBHBIE U TPUTOHOMETPUUYECKHE YPABHEHUS, UX CUCTEMBI;

— JIOKa3aTh HECJIOXKHbIE HEPABEHCTBA,

— pemaTh TECTOBBIE 3aJa4d C TOMOUIBIO COCTaBJICHUS YpPaBHEHUH U Hepa-
BEHCTB, HHTEPIIPETUPYS PE3YJIBTAT C yUETOM OTPAHUUYECHUM YCIOBUS 3a/1a4U;

— n300paxaTh Ha KOOPAMHATHOW MJIOCKOCTH MHOXECTBA PEIICHUN ypaBHEHUMN
Y HEPABEHCTB C ABYMS IEPEMEHHBIMU U UX CUCTEM;

— HaXOJUTh NPUONMKEHHBIE PEIIECHUs YPaBHEHUN M UX CHCTEM, HCIOJb3Ys
rpauuecKkuil MeToxI;

— peliaTh ypaBHEHUs, HEPABEHCTBA U CUCTEMbI C MPUMEHEHUEM IpauuecKuxX
MIPE/ICTAaBIICHUI, CBONCTB (DYHKIIHI, IPOU3BOIHOIM;

— MCMOJb30BaTh MPUOOPETEHHbIE 3HAHUSA U YMEHUS B MPAKTHUECKOU JIEATEIb-
HOCTH U B MOBCEIHEBHOW KU3HU JJI1 TOCTPOSHUS U CJIEIOBAHMS MPOCTEUILINX MaTe-
MaTUYECKUX MOJICIICH;

BrImyckHHK Ha 6a30BOM YPOBHE IMOJYYUT BO3ZMOXKHOCTh HAYUUTHCS:
— pemaTh MpocTeiie KOMOMHATOPHBIC 3a1a4d METOJIOM Tiepedopa, a TaKkxKe ¢
WCITOJIb30BAaHUEM U3BECTHBIX (popMyI1, TpeyroyibHuka [lackans; Beraucaath kodhdu-



nueHTsl OnHomMa HproToHa no ¢opMylie M ¢ UCHOJB30BaHUEM TpeyrojpHuka [lacka-
J81;

— BBIYHCIISATh BEPOSATHOCTH COOBITHH HA OCHOBE IMOJICYETA YHUCIIA HCXOOB
(mpocreiiine ciryyan);

— HACIIOJIb30BATh MIPUOOPETEHHBIE 3HAHNUSA U YMEHMSI B MPAKTUYECKOU JEATENb-
HOCTU M B IIOBCEHEBHOMN JKWU3HM I AHAJIM3A PEAIBHBIX YHCIOBBIX JAHHBIX, IIPEA-
CTAaBJICHHBIX B BHJIE JUarpaMM, rpadukoB; JUisl aHanu3a MH(OpPMALUU CTaTUCTHYE-
CKOT'O XapaKTepa;

— HAXOJUTh CYMMY OECKOHEYHO yOBIBAIOIIEH Fr€OMETPUUECKON TPOTPECCUU;

— BBIYMCIIATh IPOU3BOHBIE U TIEPBOOOPA3HBIE FIEMEHTAPHBIX (PYHKIIUM, MTpU-
MEHSSl TIPaBUJIa BBIYUCIICHUS IIPOM3BOJHBIX U NIEPBOOOPA3HBIX, UCIOJb3Ys CIIPABOY-
HbIE MaTEpHAIIBI;

— Hhccre1oBaTh QYHKIMKM U CTPOUTh UX TpaUKH ¢ IOMOIIbIO POU3BOAHOM;

— pemaTh 3aJlayd ¢ MPUMEHEHUEM YPABHEHUS KacaTelbHOW K rpaduky (yHK-
UH;

—pemarh 3a7auyd Ha HaX0XkJIE€HHWE HauOOJIbIIEr0 W HAMMEHbBILIEro 3HA4YEHHUs
GbyHKIUU Ha OTPE3KE;

— BBIYUCIIATH IUIOLAJb KPUBOJIMHEWHON TpaIleyy;

— HCMOJIb30BATh MPUOOPETEHHBIE 3HAHUSA U YMEHUS B MPAKTHUYECKOU JEATEIb-
HOCTH M B TIOBCEIHEBHOM KM3HU JJIsl PELICHHS] T€OMETPUUECKUX, (PU3UUYECKUX, KO-
HOMHUYECKUX WU APYrHMX MPUKIAJAHBIX 337a4, B TOM YHUCJE 33a/Ja4 Ha HauOOJbIIHE U
HAaMMEHBIIIME 3HAYEHUS C TPUMEHEHUEM allllapaTa MaTeEMaTUYECKOTO aHAIN3a;

— COOTHOCHTD IJIOCKUE TeOMEeTpUUYeCcKue (GUrypel U TpeXMepHbIE OOBEKTHI C UX
ONKCAaHUSAMU, YEPTEKAMU, U300PAKEHUSAMU; pa3InNyaTh U aHAIU3UPOBATH B3aUMHOE
pacmoioxkeHue Quryp;

— n300paxaTh reoMeTpudeckue (GUrypbl U Tea, BHIMOJHATh YEPTEXK MO YCIO-
BUIO 33]1a4H;

— pemaTh reoOMeTpUYECKHE 3a7auu, ONMUPAsCh HA U3yUYEHHbIE CBOMCTBA MJIAHU-
METPUYECKUX U CTEPEOMETPUUECKUX (UTYp U OTHOIICHUA MEXIy HUMU, IPUMEHSA
anredpanyecKuii 1 TPUrOHOMETPUYECKUH anmnapar;

— IPOBOJMTH J0KAa3aTEIbHBIE PACCYKACHUS NIPU PELICHUH 337a4, I0Ka3bIBaTh
OCHOBHBIE TEOPEMBI KypCa;

— BBIYUCIISATH JUHEHHBIE 3JIEMEHTHI U YIJIbl B MPOCTPAHCTBEHHBIX KOH(pUTypa-
LUSAX, 00BEMBI U IUIOIIAIN MOBEPXHOCTEW MPOCTPAHCTBEHHBIX TEJ U MX MPOCTEUIINX
KOMOMWHAaIIWI;

— IPUMEHATh KOOPJAMHATHO-BEKTOPHBIM METOJ Il BBIYMCIECHUS OTHOILLEHUH,
PACCTOSIHUM U YIJIOB;

— CTPOUTH CEUYEHHUSI MHOTOTPAaHHUKOB U N300paXkaTh CEUEHUS TeJl BPalLlCHUS;

— MCMOJB30BATh MPUOOPETEHHbIE 3HAHUSA U YMEHUS B MPAKTHUECKOU JIEATEIb-
HOCTH ¥ B MOBCEJIHEBHOM >KM3HU JJIsl UCCIEAO0BaHMs (MOIETUPOBAHMS) HECIOXKHBIX
MPAKTUYECKUX CUTYyallMil HAa OCHOBE M3YUYEHHBIX (POPMYI U CBOMCTB (PUTYp; BBHIYMC-
JI€HUsl JUIMH, TUIOIIaAel 1 00beMOB MPU PEUICHUH MPAKTUYECKUX 3a]ad, UCTIOIb3Ys
Py HEOOXOJIUMOCTH CIIPABOYHHMKHU W BBIYMCIIMTENIbHBIE YCTPONCTBA; MPUOOpPETEHUS



IPAKTUYECKOIO OMbITA JEATEIBHOCTH, MPEAIIECTBYOMIEN PO(EeCCUOHAIBHON, B OC-
HOBE KOTOPOH JICKUT JaHHBIA yUeOHBIN PEIMET;

1.4. Conepxxanme yueOHO JUCHUILIHHBI
(*3Be3110YKO BBLACISIOTCS TEMBI 3aHATHIA, TIPOBOAUMBIX B JOPME MPAKTUIECKOM MTOATOTOBKH)

BBEJIEHME
MaremaTnKa B HayKe, TeXHHKe, JKOHOMHKe, HHPOPMAUMOHHBIX TEXHOJIO-
TUAX M MPAKTUYECKON AeATeJIbHOCTH.
Llenu u 3a7a4un U3y4eHUsI MATEMAaTHKU IpU ocBoeHnu cnienuansHocteit CIIO.

PA3JEJI 1. AJITEBPA
TEMA 1.1. PASBBUTHUE [TIOHATHUSA O YUCJIE*
1.1.1 llenble U pauMoHaJbLHbIE Ynca. JlelicTBUTEILHbIE YHCJIA.

IpakTuyeckoe 3ansitue Ne 1. Apudmernyeckue NeHCTBUS HAJl YUCIAMH.

1.1.2. Ilpubnusicennvie svtuucieHus.

IIpakTnueckoe 3anaTue Ne 2. Haxoxaenne npuOJIHKeHHbIX 3HAYCHUI BeJIU-

YHMH M NOTPEHIHOCTEel BLIYUCICHUI, CDAaBHEHHUE YHCIIOBBIX BBIPAKEHUM.

1.1.3. Komnnekcuvte uucna. /leiicmeus HAO KOMNIEKCHbIMU YUCIAMU 8 AleeOpau-
yeckou @opme. I eomempuueckas unmepnpemayus KOMNHIEKCHO20 YUCIA.
Tpueonomempuueckas u nokazamenvhas opma KomniekcHozo uucaa. /let-
CMBUsI HAO KOMNJIEKCHbIMU YUCTAMU 8 MPULOHOMEMPUYECKOU U NOKA3AMelb-
HOU hopmax.

TEMA 1.2. KOPHU, CTEIIEHHU U JIOTAPU®MbI*

1.2.1 Kopun u creneHu. KopHu HaTypaJbHOM CTENEHU U3 YUCIA U UX CBOW-
CTBa.

IpakTnueckoe 3anaTue Ne 3. Beruncienue u cpaBHeHUE KOpHEW. BolmonHe-
HUE€ PACUYETOB C PaJUKaIaMH.

1.2.2. CTeneHn ¢ pauMoHAJbHBIMHU MOKA3aTeJAMM, UX cBoiicTBa. CTeneHn
C JICUCTBUTEJILHBIMU TTOKA3aTEJISIMU, UX CBOMCTBA.

1.2.3. Ceoitcmea cmenenu c oeiicmeumenvHbim nokazamesiem. IIpeobdpaso-
BaHUE PAIIMOHATBHBIX, UPPAIIMOHATILHBIX CTENIEHHBIX BBIPAKCHUH.

IIpakTnueckoe 3ansitue Ne 4. HaxoxneHue 3HAYEHUN CTENEHEW C panuo-
HaJIbHBIMU MMOKAa3aTeJISIMHU.

IIpakTnuyeckoe 3ansaTue Ne 5. PereHue uppaimoHanbHbIX ypaBHEHUI.

IpakTnueckoe 3ansiTue Ne 6. CpaBHenue creneneid. [IpeoOpasoBanus BbIpa-
YKEHUH, COAEPKALLUX CTEIICHH.

1.2.4. TlpeoOpa3oBaHue mNoOKa3aTeJbHbIX BbIpa:keHuii. [lpeoOpazoBanue
ajredOpanyecKMx BbIpaKeHUM.

IpakTuueckoe 3ansaTue Ne 7. PenieHue nokasareapbHbIX YPaBHEHUN.
1.2.5 Jlorapudm. Jlorapudm urcia. OCHOBHOE JIOTapu(PMUIECKOE TOKIACCTBO.
JlecsaTnunbie U HaTypanbHbIe JorapudMel. [IpaBwmia aeiictBuii ¢ norapudmamu. Ile-



pexol K HoBoMy ocHoBaHu10. [IpeoOpazoBanue norapuMuuecKiux BbIpaXeHUH.
Ipakruueckue 3ansaTuss Ne 8. Haxoknenue 3HavyeHuil Jorapugma mno
IPOM3BOJbLHOMY OCHOBAHHUIO. llepexo OT 0THOro0 OCHOBAHUSA K IPYTOMY.
IIpakTuyeckue 3ausiTusi Ne 9. BerunciieHne v cpaBHEHUE JTOTapu(pMOB.
IIpakTuyeckoe 3ansitue Ne 10. [IpuOin>keHHbIE BBIYHUCICHUS U PELICHUS
IIPUKJIAIHBIX 3a]1a4.
IIpakTuuyeckoe 3ansitue Ne 11. Pemmenne norapuMudecknx ypaBHEHUH.

TEMA 1.3. OCHOBbBI TPUTTOHOMETPUU*

1.3.1 Paagnannas mepa yria. BpamarenbHnoe nBuxenue. CuHyC, KOCUHYC,
TAHI€HC U KOTAHT€HC YHCIIA.

IpakTnueckoe 3anaTue Ne 12. PannanHeiii MeTOI U3MEPEHUS YIIIOB Bpalie-
HUS U CBSI3b C TPAyCHOU MEPOM.

1.3.2. OcHOBHBbIE TPUTOHOMETPHYECKHE TOKIECTBA.

HpakTnuyeckoe 3ausaTue Ne 13. ®opmyna npuseneHuss. OCHOBHBIE TPHTOHO-
METPUYECKHE TOXKICCTBA

IpakTnuyeckoe 3ansaTue Ne 14. @opmyJibl CIOKEHHUS.

IpakTuyeckoe 3ansitue Ne 15. @opMyibl ABOMHOTO aprymeHTa, QopMyJibl
YABOCHHUS.

1.3.3 @opmynwt nonosunnozo yana.

1.3.4 IIpeoOpa3oBaHue CyMMblI TPUTOHOMETPHYECKUX (PYHKIUI B MPOM3-
BeJleHHe U 00PaTHO.

IIpakTnueckoe 3anaTue Ne 16. [IpeoOpa3oBaHrue CyMMbl TPUTOHOMETpPUYE-
ckux (yHKIUN B MPOU3BE/ICHNE, U OOPATHO.

1.3.5. Buipasicenue mpuzonomempuueckux (yHKuuil yepes maHzenHc nojo-
6UHHO20 apzymMeHma.

1.3.6 IIpocTeiiniue TPUroHOMETPUYECKUE YPABHEHUSI.

1.3.7 Ilpocmeiiwiue mpuzonomempuueckue HepaseHcmaa.

IIpakTuueckoe 3ansatue Ne 17. [Ipocrelinrie TPUrOHOMETPUIECKUE YpPaABHE-
HUSI U1 HEPABEHCTBA.

1.3.8 OOpaTHble TpUroHOMeTpUYecKHe (PYHKIUM: APKCUHYC, apKKOCHHYC,
apKTAHI€HC YHKCIIa.

IIpakTuyeckoe 3ansitue Ne 18. O6paTHbie TpUrOHOMETpUUECKUE QYHKIIUN

1.4. ®YHKIIUU, UX CBOMCTBA U TPA®UKN*

1.4.1 ®yukuuu. O6macTh ompeneseHUusT ¥ MHOXKECTBO 3HAUYCHMM; Trpaduk
GbyHKUMH, TOCTpoeHHE TIpa@uKOB (YyHKUUN, 3aJaHHBIX Pa3IUYHBIMU CIIOCOOAMH.
CpoiicTBa ()yHKIIMH: MOHOTOHHOCTb, Y4€THOCTh, HEUETHOCTh, OTPAHUYEHHOCTD, MEPH-
OJIMYHOCTh. [IpoMexXyTKH Bo3pacTaHusi U yObIBaHUS, HauOOJbIlIee U HAaUMEHbIIEE
3HAUEHHUA, TOYKH HIKcTpemyma. ['paduueckas wunTepnperauus. ApudmeTnueckue
onepauuu HaJ GyHKUUAMH. CrioxHas GQyHKUINS (KOMITO3HULIMS).

IIpakTuyeckoe 3ansitue Ne 19. Iloctpoenuie u uteHue rpapukoB GyHKIUMA.

1.4.2 Tlpumepbl GQyHKIHMOHAIBbHBIX 3aBHCUMOCTEHl B peajibHBIX Mpoueccax
U SIBJICHUSIX.

IpakTnueckoe 3ansitue Ne 20. IIpumepsl 3aBUCUMOCTEN MEXAY MEPEMEH-



HBIMU B peaJIbHbIX IPOLIECCax U3 CMEKHBIX JUCIUILINH.

1.4.3 Ilonamue o nenpepvienocmu ynkuyuu. Oopamnvle pynxyuu. Obnacmo
onpedenenus u obracme 3uavenuti oopamuou Qyuxyuu. Ipagux oopamuoit ¢ynk-
uuu.

1.4.4 Crenennble, moka3arejbHble, Jorapu¢MuvecKkue U1 TPUTOHOMETPH-
yeckne pynknuu. OOpaTHble TpUroHOMeTpHueckue GpyHkiuu. Onpeaenenus QyHK-
i, ux cBoiictBa u rpaduku. [IpeobpasoBanus rpadpukos. [lapamiensHslil mepeHoc,
CUMMETPHUSI OTHOCUTEIBHO OCEW KOOPAMHAT U CUMMETPHUSI OTHOCUTEIBHO Hayaja Ko-
OpIMHAT, CAMMETPHUS OTHOCUTEIIBHO MPSIMOM y=X, PACTSKEHUE U CKATHUE BIOJIb OCEU
KOOpAUHAT.

IIpakTnueckoe 3ansaTue Ne 21. HenpepbiBHble W nepuogndeckue (PpyHk-
muu. Onpenenenue ¢pynknuidi. MccnenoBanue ¢pynkuuu. CBoiicTBa TUHEHHOMN, KBajaApa-
TUYHOM, KyCOUYHO-JIMHEWHOMN U JpOOHO- TUHENHON QPyHKIUH

IpakTnuyeckoe 3ansaTue Ne 22. OOpaTrHble TPUrOHOMeTpUYecKUHe (PyHK-
uuu. CpoiicTBa M TpaduKu CHHYyca, KOCHHyCa, TaHIeHca M KoTaHreHca. OOparHbIe
GyHKIIUM B ©X TpadUKH

IIpakTnueckoe 3ansitue Ne 23. Ilpuxkiaagnbie 3agaun. [Ipeobpa3oBanus rpa-
¢duka pynkuuu. ['apmoHndeckue KojiedaHusl.

TEMA 1.5 YPABHEHUSA U HEPABEHCTBA*

1.5.1 YpaBHenus u cucreMbl ypaBHeHHMH. PanmonanpHbIe, MppallMOHAIBHBIE,
MOKa3aTeIbHbIC, TPUTOHOMETPUUECKUE YPABHEHHUS M CUCTEMbl ypaBHEHHU. PaBHO-
CUJIBHOCTh YpPaBHEHUW, HEPABEHCTB, CUCTeM. OCHOBHBIE MPUEMBI PELICHUS PalHO-
HAJIBHBIX, UPPAUUOHAIBHBIX, MOKA3aTEIbHBIX W TPUTOHOMETPUUYECKHUX YpPABHEHUU
(pa3ioxeHre Ha MHOXUTEIHU, BBEJCHUE HOBBIX HEH3BECTHBIX, MOJICTAHOBKA, rpadu-
YECKHI METON).

1.5.2 HepaBencrtBa. Ucnosib3oBaHne cBOMCTB M rpa¢ukoB PpyHKIUH npu
pellleHMH YPaBHEHMH M HepaBeHCTB. PanuoHanbHBIE, UppaLlMOHAJIBHBIE, TTOKa3a-
TeJbHbIE HepaBeHCTBA. OCHOBHBIE MPUEMBI UX pemieHus. Meton unTepBanoB. M300-
paXX€HUE Ha KOOPAMHATHOW IUIOCKOCTM MHOYKECTBA PEUICHWM YpPaBHEHHM U Hepa-
BEHCTB C ABYMsI IEPEMEHHBIMUA U UX CUCTEM.

1.5.3 Tpuconomempuueckue nepasencmea. Ocnoenvle npuemsvl UX peuieHus.

IIpakTuueckoe 3ansitue Ne 24. IIpeoOpazoBanue ypaBHeHnuii. [Tokazaresnn-
HbIE, JIorapuPpMUYECKUe, TPUTOHOMETPUUECKUE YPaBHEHUSI.

IIpakTuyeckoe 3ansitue Ne 25. Vcnonbs3oBaHue CBOWCTB U rpa)MKoOB (PyHK-
UM JUISI pEIIEHUs] YPAaBHEHUN U HEPABEHCTB.

1.5.4 IlpuMeHeHHMe MaTeMaTHYEeCKHMX MeETOJ0B /ISl PellleHHUsl Ccoaep:Ka-
TeJbHBIX 33/1a4 M3 Pa3jIMYHbIX 00JacTeil HAYyKH W mpakTuku. MHTEepnperamus
pe3yJIbTaTa, YYET PEabHbIX OrPAaHUYCHUM.

IIpakTnueckoe 3ansitue Ne 26. Pemenne copep:kareibHbIX 3a/1a4 U3 pPa3-
JIMYHBIX 00J1acTeil HAYKU M NPaKTUKU. Kopuu ypaBHeHuii. PaBHOCHIBHOCTH ypaB-
HeHuil. OCHOBHBIE IPUEMBI PEIICHUSI YpaBHEHUH. Pellienne cuctemM ypaBHEHUN.

TEMA 1.6. KOMBUHATOPUKA, CTATUCTUKA U TEOPUS
BEPOSITHOCTEN



1.6.1 OcHOBHBIC NOHATHA KOMOMHATOPUKHU. 3a]a4M Ha MOJCUET YUCIIA pa3-
MEIICHUM, TIepecTaHOBOK, coueTaHuil. Pemenue 3a1ay Ha nepebop BapruaHTOB.

IIpakTuyeckoe 3ansaTue Ne 27. Pemienne KOMOMHATOPHBIX 3aja4. Mcropus
Pa3sBUTHUA KOM6I/IHaTOpI/IKI/I, TCOPpHUHU BepO}ITHOCTeﬁ N CTaTUCTUKHN U HUX POJIb B Pa3jiny-
HBIX c@epax 4eJIOBEUECKOM KHU3HCACATCIIBHOCTU. HpaBI/ma KOM6I/IHaT0pI/IKI/I. PasMeme-
HUs, COUCTAaHUA U IICPCCTAHOBKHU.

1.6.2 ®opmyaa 6unoma Hurorona. CpoiicTBa OMHOMUHAIBHBIX KO3 dUIIM-
eHTOB. TpeyronpHuk Ilackans.

IIpakTnueckoe 3ansitue Ne 28. ®opmyna O6unom HproTona. TpeyroapHUK
[Tackans.

IIpakTnyeckoe 3ansaTue Ne 29. Pemienne npukinagspix 3a1ad.

1.6.3 CoObITHE, BEPOSITHOCTH COOBITHS, CJIOKEHHE H YMHOKeHHE BepPOsiT-
HOCTEH.

IIpakTnueckoe 3ansiTue Ne 30. Kitaccuueckoe onpeaesieHue BEPOSITHOCTH,
CBOMCTBA BEPOATHOCTEN, TEOPEMA O CYMME BEPOSITHOCTEM.

IpakTnueckoe 3ansaTue Ne 31. Briuncnenue BepositHocTeil. IIpuknagHbie
3aJ1a4yu.

1.6.4 IlonsiTue 0 He3aBUCUMOCTH cOOBLITHI. /IMcKkpeTHas cayyaiinas Besu-
YHMHAa, 3AK0H ee pacnpenejeHus. YncioBble XapaKTEpUCTUKN JUCKPETHOM Cllydan-
HOI BennuuHbl. [IoHsTHE O 3aKOHE OOJBIINX YHCEIL.

1.6.5 IlpeacraBjienue TaHHBIX (TaONHIBI, TUarpamMMBbl, Tpadukn). I eHeparb-
Hasi COBOKYITHOCTb, BBIOOpKa, cpenHee apudmerndeckoe, meanana. [lonsitrue o 3a-
Aa4aX MaTeMaTH4eCKOl CTATHCTHKH.

1.6.6 Pemienne nmpakTu4ecKHX 3a71a4 ¢ NPUMeHEHHEM BePOAATHOCTHBIX Me-
TOAO0B.

IpakTnueckoe 3anaTue Ne 32. [IpencraBieHue 4YMCIOBBIX JaHHBIX. [Ipu-
KJIAJIHBIE 3a1a4H.

PA3JAEJI 2. HAYAJIA MATEMATHYECKOI'O AHAJIN3A
TEMA 2.1. MOCJIIEJOBATEJIBHOCTH

2.1.1 Cnoco0bl 3aJaHHA M CBONCTBA YHMCJIOBBLIX IOCJIEI0BATEJILHOCTEH.
CyMMupoBaHue nocieqoBaTebHOCTEH. becKOHeuHO yObIBarouiasi reoMeTpuiecKkas
MIPOTPECCHS U €€ CyMMa.

IIpakTnuyeckoe 3ansaTue Ne 33. YucioBas nocienoBaTenbHOCTh

IpakTnueckoe 3ansaTue Ne 34. beckoHeuHO yObIBaroiias reoMeTpuyeckas
porpeccus.

2.1.2 Ilonamue o npedene nocnedosamenvruocmu. Cywecmsosarue npeoeid
MOHOMOHHOU 02PAHUYEHHOU NOCIe008AMENIbHOCIU.

IpakTnueckoe 3ansaTue Ne 35, [Ipenen nocieq0BaTeIbHOCTH.

TEMA 2.2. MIPOU3BOJHAS U EE IPUMEHEHUE
2.2.1 Tlonsitue 0 MPou3BOAHON (YHKUMHU, ee TeoMeTpUUecKHii U pusuye-
cKMii cMBbICJI. YpaBHEHHE KacaTtenbHOU K Tpaduxy dyHkuuu. [Ipon3BogHbIE CYyMMBI,
pPa3HOCTH, MPOU3BEACHMs, YacTHBIC. [[pON3BOHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHK-
105178



IIpakTuueckoe 3ansitue Ne 36. [Ipon3BogHas: MEXaHUUECKUM U T€OMETPUYE-
CKHMU CMBICJI IIPOU3BOJIHOM.

IIpakTuyeckoe 3ansitue Ne 37. YpaBHeHHe KacaTeIbHOU B 00IIEM BUJE.

IIpakTuueckoe 3ansitue Ne 38. [IpaBwia u hopmynsl nuddepeHnmpoBanms.

2.2.2 TlpumeHeHMe MPOU3BOIHOI K HCCIeI0BAHMI0 QYHKUMI U MOCTpoe-
HHMIO rpaduKoB.

IpakTuueckoe 3ansitue Ne 39 VccinenoBanne QPyHKITUU C TIOMOIIBIO TTPOH3-
BOJHOM.

2.2.3 IlpousBoaHbie 00paTHO GYHKIMHM ¥ KOMIO3UMINH (DYHKIIHH.

2.2.4 TlpuMepbl MCNOJIb30BAHUS TPOU3BOIHOM 1JIsi HAXOKIEHUSA HAMJIYY-
1Iero pemieHus B MPUKJIAHBIX 3a1a4aX.

IpakTnueckoe 3ansitue Ne 40. HaxoxxneHue HauOOJbIIEro, HAUMEHBIIIETO
3HAYEHUS U IKCTPEMaIbHBIX 3HAUYCHUN (DYHKIIMH.

2.2.5 Bropasi npou3BoHasi, ee reoMeTpU4ecKuii U GU3UYECKUI CMBICII.
HaxoxaeHnue ckopoctu Juisl mpouecca, 3a4aHHoro opMysioi u rpadukom.

TEMA 2.3. IEPBOOBPA3HAS U UHTEI'PAJI

2.3.1 IlepBooOpa3Hasi u uHTerpaJ. [I[pumeHeHne onpeaeIeHHOTO HHTETpaa
JUIl  HAXOXKICHUS IUIOIIAJM KPUBOJMHEWHOW Tpaneunu. Popmyna HeroToHa-
Jleitonuna. IIpuMepsl npuMeHEeHHs] HHTErpaia B (U3UKE U T€OMETPHH.

IIpakTnueckoe 3ansitue Ne 41. HenmocpeacrBeHHOe MHTerpupoBanue. MH-
Terpa u nmepBoodpaszHas

IIpakTHyeckoe 3anaTue Ne 42. MIHTerpupoBaHrue METOAOM 3aMEHBI IIEPEMEH-
HOM.

IIpakTuueckoe 3ausaTue Ne 43. lnrerpupoBaHue 1o 4acTsm.

IIpakTuueckoe 3anaTue Ne 44. BoiuuciaeHue onpeaeJeHHbIX HHTErPaJIoB.
Teopema HproTona—JleiioHuIa

IpakTuyeckoe 3ansitue Ne 45. [I[puMeHnenne nHTerpaga K BIYUCICHUIO G-
3UYECKUX BEJIMYMH U IJIOIIAJEH.

PA3JAEJI 3. TEOMETPUSA
TEMA 3.1. IPAAMBIE U ITIVIOCKOCTHU B IPOCTPAHCTBE

3.1.1 B3zaumHoe pacmnoJio:keHHe ABYX NPSIMbIX B npocrtpaHctBe. [lapai-
JIETBHOCTh NpsIMOU M TI0CKOCTH. [lapamnensHOoCTh tockocter. Ilepnenaukyisip-
HOCTb IIPSAMOM M TUIOCKOCTH. [lepnenaukynsap u HakJIOHHAsA. YTOJ MEXIy NMPAMOUN U
IJIOCKOCTBIO. JIByrpaHHBIN yTOJl. YTOJ MEXAY IUIOCKOCTAMU. [leprneHInKynspHOCTb
JBYX IIJIOCKOCTEHN.

IIpakTuueckoe 3ansaTue Ne 46. BzanmHoe pacnoJ/io:xkeHue NPSIMbIX U IUI0C-
Kkocreil. [I[pu3HaKky B3aMMHOTIO pacrnoyiOKEHUS MPSIMbIX. YTOJ MEXAY MPSIMbIMU.
[lepnieHIMKyY ISP U HAKIIOHHAS K INIOCKOCTH. YTOJ MEXIY MPSIMOU U THIOCKOCTHEO

IpakTnueckoe 3ansaTue Ne 47. Teopembl 0 B3aUMHOM PaCHOJI0KEHUHN
NPSAMOM U IJIOCKOCTH. Teopema 0 Tpex NMEPIEHAUKYIISIPaX

3.1.2 T'eomeTpuueckue NpeodpPa3oBaHNUs MPOCTPAHCTBA: MapAJUICIbHBIN Te-
PEHOC, CHMMETPHSI OTHOCUTENIBHO IIOCKOCTH.

IpakTnueckoe 3anaTue Ne 48. [Ipu3Haku U CBOWCTBA MapaUIEIbHbBIX U Ep-



NEHIUKYJSIPHBIX INIOCKOCTEMN.

IIpakTuyeckoe 3ansitue Ne 49. PaccrosiHue OT TOYKH 0 NJIOCKOCTH, OT
NPSAMOM /10 INIOCKOCTH. PaccrosiHue Mexny IUIOCKOCTSIMHU, MEXKIY CKpEIIMBaIO-
IIUMHCS IPSIMBIMU, MEXTY TPOU3BOJIBHBIMU (PUTYypPaMU B TPOCTPAHCTBE

3.1.3 ITapayieJbHOE IPOCKTHPOBAHME U €r0 CBOWCTBA. B3auMHOE pacmnoiio-
xeHue. M300pakeHre mpoCTpaHCTBEHHBIX QUryp.

IpaxkTnuyeckoe 3anaTue Ne 50. [lapajuiensHOE TPOEKTUPOBAHKUE U €TO CBOM-
CTBA.

3.1.4 IInowaos opmozonanvhoii npoekyuu.

Ilpakmuueckoe 3anamue Ne 51. Teopema o niowaou opmocoHaIbHOU NPOeK-
Yuu MHO20Y201bHUKA.

TEMA 3.2. MHOI'OI'PAHHUKHU

3.2.1 BeinykJjble MHOTOTPaHHUKHU. Bepmunael, pedpa, TpaHn MHOTOTPaHHHU-
ka. PazBepTka. MHOrorpanssie yribsl Teopema Jidiepa.

3.2.2 llpusma. [Ipsimasi u HakJIoHHAasA npu3Ma. [IpaBuibHasi npu3ma.

3.2.3 MMapaanenenunen. Kyo. Ilupamuna. [IpaBunsHas nupamuaa. Y cedeH-
Has nupamuja. Terpasap. Cummerpun B KyOe, B mapajlesienuIeie, B Ipu3Me U Mu-
pamuze. CeueHus Kyoa, MpU3Mbl U TUPaAMUIBIL.

3.2.4 TlpeacraBieHue 0 NMPaBHJIbHBIX MHOTOTpaHHMKAX (TeTpa’ipe, Kyoe,
OKTa3pe, J0JEKa’Ape U UKOCASPE).

IIpakTnueckoe 3ansitue Ne 52. PaznuuHble BUABI MHOTOIPaHHUKOB. Mx
U300paKEeHHUS.

IpakTnueckoe 3ansarue Ne 53. CeueHusi, pa3BepTKU MHOTOTPAHHHUKOB.

TEMA 3.3. TEJIA U IIOBEPXHOCTHU BPAILIEHUSA
3.3.1 Huaunap u kounyc. YceueHHbIH KoHyc. OCHOBaHUE, BBICOTA, OOKOBas
MOBEPXHOCTh, 00pa3zyromias, pa3Beprka. OceBble CEUEHUSI U CEUEHUs, apaJljieIbHbIC
OCHOBAHMIO.
3.3.2 llap u cdepa, nx ceuenne. KacarenbHasi miiockocTs k chepe.
IIpakTuueckoe 3ansitue Ne 54. Ilnomaas nosBepxHocTu. CuMmmeTpus TeJl
BpallleHus1 ¥ MHOTOIPAHHUKOB. BUIbI cuMMeTpHii B TPOCTPaHCTBE

TEMA 3.4. UBMEPEHUSA B TEOMETPUUN
3.4.1 Oobem u ero usmepenue. MarerpanbHas popmyna oobema. Dopmyibl
o0BbeMa Ky0a, MpSIMOYTOJIBLHOTO MapaliyIeNIeTUIe 1a, TPU3MBI, [IMJIUHIPA.
3.4.2 ®opmyJbl 00beMa MUPAMUABI H KOHYCA.
3.4.3 ®opmyJibl IUIOIIAAH IOBEPXHOCTEH HWIMHAPA M KOHYCA.
3.4.4 ®opmyJibl 00beMa mIapa U MJI0IAAU cephbl.
IpakTnueckoe 3ansaTue Ne 55. Brruncnenue mionaaeit 1 00beMoB.
3.4.5 Tlogo6ue Teji. OTHOMIEHNE MJIOIIAAEH MOBEPXHOCTEN U 00bEMOB MO-
JTOOHBIX TeJI.
TEMA 3.5. KOOPJIUHATBI U BEKTOPBI
3.5.1 lIpsimoyroJsibHas (I€KapTOBA) CMCTEMAa KOOPAMHAT B NPOCTPAHCTBE.
dopMyna paccTOSIHUS MEXAY ABYMS TOUYKaMHU. YpaBHEHHUsS cQepbl, MIOCKOCTH U



MPSAMOM.

3.5.2 BekTopbl. Moayinbs BekTopa. PaBeHCTBO BekTOpOB. Cl0’KE€HUE BEKTOPOB.
YMHOKEHHE BEKTOpA Ha 4uci0. Pa3nokeHne BEKTOpa 1O HAIIPABICHUAM. YTOJ MEXK-
1Ty IBYMSI BEKTOpPaMHU.

3.5.3 Ilpoexknus BexkTopa Ha och. Koopannatel Bektopa. CkajsipHoe mpo-
u3Be/iecHHe BEKTOPOB.

I13 Ne 56. BexTopsL.

I13 Ne 57 YpaBHeHue oKpy>KHOCTH, c(pephbl, TNIOCKOCTH. PaccTosiHre Mex 1y
TOYKAMH.

JleiicTBUSI ¢ BEKTOPaMH, 3aJaHHBIMH KoopauHatamu. CKaJsIpHOE MPOU3-
BEJCHUE BEKTOPOB.

BexkTopHOe ypaBHeHHE NPAMON M IJIOCKOCTH. VCOIb30BaHNE BEKTOPOB
IIPU JOKA3aTEIbCTBE TEOPEM CTEPEOMETPHM.

3.5.6 Ucnoib30BaHHe KOOPAMHAT M BEKTOPOB IPH pelICcHUU MaTeMaTH4e-
CKHMX U MPUKJIAJHBIX 32/1a4.

JIns BHEAYIUTOPHBIX 3aHATHM CTyJEHTaM Hapsly C PEIICHUEM 3a7ad U BbI-
ITOJTHEHUEM NPAKTHYECKUX 3aJaHUN MOKHO IPEMJIONKUTH TEMBI MCCIEA0BATEIBCKUX
U pedepaTuBHBIX pabOT, B KOTOPHIX BMECTO CEPHUIl OTAECNbHBIX MEJIKUX 337ad U
YOPaXKHEHUI MpeIaratoTcs CIOKETHBIE 33a/IJaHus, TPEOYIOIIHNE ATUTENbHOU padoThI B
paMKax OJIHOM MaTeMaTHYeCKON CUTyaluu. DTU T€Mbl MOTYT ObIThb KaK MHAWBHIY-
QJIbHBIMU 3aJaHUAMM, TaK U TPYNIIOBBIMU JUJII COBMECTHOI'O BBIIIOJIHEHUS UCCIEN0-
BaHMUS.

IMPUMEPHBIE TEMbBI PE®EPATOB (JJOKJIA/1OB),
NHIANBUAYAJBHBIX ITPOEKTOB

HenpepoiBHbIE ApOOH.

[IprMeHeHNE CI0KHBIX TPOLIEHTOB B SKOHOMUYECKUX pacyeTax.
[TapaitennbHOE TPOEKTUPOBAHHUE.

CpenHue 3Ha4eHNs U UX IPUMEHEHUE B CTATHUCTHUKE.
BekTopHoe 3a1aHne NPSIMBIX U INIOCKOCTENW B IPOCTPAHCTBE.
CrnoxeHre rapMOHUYECKHX KOJICOAHUI.

['paduueckoe perieHre ypaBHEHUN U HEPABEHCTB.
[IpaBuiibHBIE U MOJYIPAaBUIbHBIE MHOTOTPAHHUKHU.
KoHnueckne cedyeHus U X NPUMEHEHNE B TEXHUKE.

0. TIlonstue nuddepennmana u ero MPUIOKEHUS.

1. CxeMbl TOBTOPHBIX UCTIBITAHUI bepHyuIH.

2. HccnenoBanve ypaBHEHHUI M HEPABEHCTB C MTAPAMETPOM.

FRBOO~NOOAWNE



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUIJIAHBI

2.1. O0bem y4yeOHOM TUCHMILIMHBI M BHAbI Y4eOHO padoThI
B Tabmuie ykazan o0BEM BpeMEHH, 3aIJTAHUPOBAHHBIA HAa PEATM3AIUI0 BCEX
BHJIOB YueOHOM pabOTHI:

Bup yueOHoii paboTnbl Oobvem uacos

MaxkcumajibHasi ydeOHas HArpy3Ka (Bcero) 352
B TOM YHCJIE€ B JOpME NPAKTUUECKON MOATOTOBKU 30
Oo6s13aTesibHAs ayAUTOPHAs ydueOHAasi HArpy3Ka (Bcero) 234
B TOM YHCIIE:

JIEKIIUA 120

[IPAKTUYECKUE 3aHATUS 114
CamocrosiTesibHasi padoTa o0yuaruierocs (Bcero) 118
Ilpomeosicymounas ammecmayus 6 popme  IK3amMeHa

2.2. TemaTu4eckuii JIaH 001eo0pa3oBaTeIbHON Y4eOHOM TUCIMIIIMHBI
OVY1.04. MaTemaTHKa

Make. | Camocr | KoJinuecTBO ayIMTOPHBIX 4aCOB
. padora B T.4. B
. yueo. pa )
Ne HaumenoBanme | marpys- | CTYACHT (popme Teope Hpawruy.
TeM a Bce- | mpakrtn- THY. (cemuHap-
pa3aesioB U TeM Ka CTy- .
bl ro qecKou o0yye- CKMe) 3aHs-
AcHT HOAr0TOB- HHUe THS
(4ac) KH
Beenenue 2 - 2 2 -
Il::”e“ 1. Aared-| g 58 | 124 60 64
11 PazBuTtue moHsATHUS 21 11 10 6 4
0 YymcIie
1o | Kopun, crenenn w | g 7 28 10 18
J0orapuQmbl
13 | Ocuoss TpHIORO- | 44 11 | 30 16 14
METpUHU
DyHKIUH, Ux
14 cBO¥icTBa U rpagu- 28 10 18 10 8 10
KH
15 VYpaBHEHHS U He- 23 9 14 8 5
paBeHCTBA
KomOunaropuka,
1.6 CTaTUCTUKA U TEO- 34 10 24 12 12
pUsl BEpOSITHOCTEN
Pasznen 2. Havana
MaTeMAaTH4eCKOro 57 15 42 16 26
aHaJIu3a




ITocnenoBarennrHO-

2.1 14 4 10 4 6
CTH

0o | MHpomssomuas u ee | 4 20 10 10 10
pPUMEHCHHE

23 [lepBooOpasznass u 19 7 12 5 10
UHTErpal
Paster 3. Teo-| 45 | 66 40 26
MeTpus
[IpsiMble U 1TIOCKO-

3.1 CTH B TMPOCTpPaH- 28 8 20 8 12
CTBE

3.2 MHOTOrpaHHUKH 24 12 12 8 4

33 Tena u moBepxHO- 10 4 6 4 2
CTH BpalllcHHSI

34 | V3vepenn B reo- | g 4 12 10 10 2
METPUH

35 | KoopmuHater w | aq 17 16 12 4
BEKTOPBI

Hroro 352 118 234 30 120 114




2.2. XapaKkTepuCTUKA OCHOBHBIX BU0B Y4eOHOIi 1eATEJILHOCTH CTY/IEHTOB

Ne
n/n

Coaep:xanue o0yueHust

XapakTepucTHKA OCHOBHBIX BU/I0B YUeOHOM 1eSiTeIbHOCTH
CTYJ€HTOB (HA YPOBHE Y4eOHbIX JIeiCTBHI)

1.

Bsenenue

O3HakoOMJIEHUE C POJIbIO MaTEMAaTUKU B HayKe, TEXHUKE, HIKOHO-
MHUKE, MH()OPMAITMOHHBIX TEXHOJOTHUSX W TMPAKTHYECCKOW es-
TenbHOCTH. O3HAKOMJICHHUE C LIEJIIMH U 33Jja4aMH U3y4YeHUs Ma-
TeMaTUKHU pu ocBoeHuHu crnenuanbHoctet CI10

AJITEBPA

PazButue
quCIIe

IIOHATUA 0

Brimonnenune apudMeTuueckux NeHCTBUN HaJl YMCIIaMH, coue-
Tas yCTHbIE U MIMCbMEHHBIE IPUEMBI.

Haxosxaenne npuOInMKEHHBIX 3HAYEHUH BETMYMH M MOTPELIHO-
cTel BBIYHMCIICHUH (aOCOJIFOTHOM M OTHOCHUTEIIHHOW); CPAaBHECHHE
YUCJIOBBIX BBIPAKEHUMN.

Haxoxnenue ommbok B MpeoOpa3oBaHUSIX M BBIYUCICHUSAX (OT-
HOCHUTCS KO BCEM MMYHKTAaM IIPOIPaMMBbl).

Kopuwn,
pUGMBI

CTCIICHHU, JIOora-

O3HaKOMJICHHE C TIOHATHEM KOpHSA N-U CTENEHH, CBOWCTBAMHU
pasvKalioB U NpaBUIaMH CPaBHEHUS KOpHEH.

DopMyIMpOBaHUE ONPENEICHNS KOPHS U CBOMCTB KOpHEW. BbI-
YUCJIEHUE U CPAaBHEHUE KOpPHEH, BBINOJIHEHNE PUKUIKU 3HAUe-
Hus KopHsl. IIpeoOpa3oBanue 4MCIOBBIX U OYKBEHHBIX BhIpaXKe-
HUH, cofepKallluX paauKabl.

Beinonnenue pacueroB mo ¢popmyiamM, CoAEpKaIlUM paJuKabl,
OCYILECTBIISISE HEOOXOIUMBIE TTOACTAHOBKH U TIPE0Opa3OBaHMUSL.
Onpenenenre paBHOCUIBHOCTH BBIDAKEHUH C pagukanamu. Pe-
IIEHUE UPPALUOHAIIBHBIX YPaBHEHUI.

O3HaKOMJICHHE C NIOHATHEM CTEIIEHU C JEHCTBUTEIBHBIM IOKa-
3aTeseM.

HaxosxneHue 3Ha4eHUi CTENeHH, UCIOJb3ys P HEOOXOIUMO-
CTH MHCTPYMEHTaJIbHbIE CPECTBA.

3anucpiBaHUE KOPHS N- CTENEHW B BHJIE CTENEHU C JPOOHBIM
MoKa3zaTeJieM U Ha00OpOT.

@opMynMpOBaHHUE CBOWCTB CTENEHEH. BoluncieHue crenexen ¢
paloHaIbHBIM [10Ka3aTeIeM, BBINOJIHEHUE PUKUIKA 3HAUECHUS
CTETIEHH, CPABHEHHE CTENICHEM.

[IpeoOpa3oBaHre YMCIOBBIX U OYKBEHHBIX BBIpaXEHHH, coaep-
JKAIUX CTETIEHM, IPUMEHSIS CBOMCTBA. Pelenne nokasaTebHbIX
YpaBHEHUM.

O3HakOMJIEHHE C NPUMEHEHHEM KOpDHEH M CTENEHEeW NpHU BBI-
YUCIIEHUU CPEIHMX, JIEJICHUM OTpe3Ka B «30JI0TOM CEUEHUUN).
Pemenne npukiaaHbIX 3aa4 Ha CJIOKHBIE IIPOLICHTHI.
Brinmonnenue npeoOpa3zoBaHuil BBIpaXXKEHUH, NMpUMeHeHHe (Hop-
MyJ, CBSI3aHHBIX CO CBOWCTBAMH CTETIEHEW H JIOTapru(MOB.
Onpenenenve 06JacTU IOMYCTHMBIX 3HauYeHMH Jorapupmuye-
CKOro BelpakeHusl. Perenue sorapuMuueckux ypaBHEHHUI

OCHOBBI TPUTOHOMETPUH

OCHOBHBIE TTOHATHA

W3yueHue paaraHHOrO METOJA U3MEPEHHUs YIJVIOB BPAILLECHUS U
UX CBS3M C rpaxycHoi mepoil. M300paxeHue yrioB BpalleHUs
Ha OKPY>KHOCTH, COOTHECEHHE BEJIMYMHBI YIJIA C €ro Pacloio-
xeHueM. QopMyIupOBaHUE ONPEAEIECHUN TPUTOHOMETPUUECKUX
(GYHKUMH JUIS YTIIOB MOBOPOTA U OCTPBIX YIJIOB MPSIMOYTOJIBHO-
IO TPEYrojbHUKa U O0BSICHEHHE UX B3aUMOCBSI3U

OcHOBHBIC TPUTOHOMCT-

HpI/IMeHeHI/Ie OCHOBHBIX TPHUTOHOMCTPHUYCCKUX TOKIACCTB JIA




PUUCCKHUC TOXKICCTBA

BBIYUCIICHUS] 3HAYCHUH TPUTOHOMETPHUYECKUX (YHKLUUH MO OJ-
HOU U3 HUX

[IpeoOpa3oBanuss  mpo-
CTEUIINX TPUTOHOMETPH-
YECKUX BBIPAKECHUU

N3yueHnne OCHOBHBIX ()OPMYJT TPUTOHOMETPHUHU: (POPMYIBI CIO-
KEHUs, YIBOEHUS, NPeoOpa3oBaHUsS CYMMbl TPUTOHOMETpUYE-
CKuX (YHKUMH B TPOM3BENEHUE M MPOU3BEACHUS B CyMMY H
IIPUMEHEHHUE IIPU BBIYMCIICHUH 3HAYECHUSI TPUTOHOMETPUUYECKOTO
BBIPAKECHMS U YIIPOLLECHHUS €T0.

O3HaKOMJICHHE CO CBOMCTBAMHM CUMMETPUM TOYEK HA €JUHUY-
HOW OKPY’XKHOCTH W NMPHUMEHEHHE WX JUIs BBIBOJA (HOPMYJ IpH-
BEJCHUS

[Ipocreiimme  TPUTOHO-
METPUYECKUE YpPaBHEHUS
U HEPaBEHCTBA

Pemenne mo ¢opMmynaMm U TPUTOHOMETPHUYECKOMY KPYTY IPO-
CTEHIINX TPUTOHOMETPUYECKUX YPABHEHMUII.

[TpumeneHrne OOLIMX METOMIOB PEUICHHS YpaBHEHHWH (IIpUBee-
HUE€ K JIMHEHHOMY, KBaJpaTHOMY, METOJ PAa3JIOKEHUS HAa MHO-
JKUTEJH, 3aMEHBI TTIEPEMEHHOMN) MPHU PELIEHUH TPUTOHOMETpUYE-
CKMX YpaBHEHMI. YMEHUE OTMEuYaThb Ha Kpyre pEIIeHHs Mpo-
CTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB

ApKCHHYC, apKKOCHHYC,
apKTaHI€HC Yucia

O3HakoOMJIEHHE C TOHSATHEM OOpATHBIX TPUTOHOMETPHUYECKHX
GyHKIMi.

W3yuenue onpeneneHuil apkCUHyca, apKKOCHHYCa, apKTaHT€Hca
qucnaa, (HOpMyIHpOBaHHE UX, HM300paK€HHWE Ha EIUHUYHOU
OKPY>KHOCTH, IPUMEHEHHE IPU PELICHUU YPaBHEHUH

®YHKIMHU, UX CBOMCTBA U TPA®UKH

Ilonatne o
byHK-

OyHKIUU.
HENPEPBIBHOCTH
LUHU

O3HakoOMJICHHE C TOHITHEM MEPEMEHHOH, MpUMepaMu 3aBUCH-
MOCTEHN MEXY IEPEMEHHBIMHU.

O3HakoMJIeHHE C TMOHATHEM rpaduka, OmpeesieHne MpUHa-
JISKHOCTH TOYKH Tpaduky ¢pyHkimn. OnpeneneHue mo Gopmye
npocTeiiiiel 3aBUCUMOCTH, BHUJa ee rpaduka. BeipaxkeHnue mo
dbopmyIie 0JTHOM IEpEeMEHHOM uepe3 apyrue.

OznakomiieHue ¢ omnpeaencHueM GyHKIUH, (GOpMYyITUPOBAHHE
ero. Haxoxnenue obnactu ompeneneHus U 00JaCTH 3HAUYCHUIA

byHKIIUU

10.

CaoiicTBa byHKIUY.
I'papuueckas uHTEpIIpE-
tauus. I[lpumepsr ¢yHK-
LIMOHAJILHBIX 3aBUCUMO-
CTE€l B pEAIBHBIX IIPO-
1eccax M sIBJICHUSX

O3HakoMJIeHHE ¢ MpUMepaMu (PYHKIIMOHAJIBHBIX 3aBUCHUMOCTEH
B PEAJBHBIX MPOLECCAX U3 CMEKHBIX JUCIUIUINH.
O3HaKkoOMJIEHHE C J1I0Ka3aTeIbHBIMU PACCYKICHUSAMH HEKOTOPBIX
CBOWCTB JIMHEHHOHN M KBajpaTUYHON (YHKLUH, MPOBEIECHUE HC-
CJIEIOBaHMS JIMHEWHOW, KyCOUYHO-JIMHEMHOU, APOOHO-TUHEHHOMN
U KBaJIpaTUYHON (YHKLUH, mocTpoeHue ux rpagpukon. [Toctpo-
eHue u yreHue rpaduxos pynkuuid. Mccnenoanue pyHKuuu.
Cocrapnenue BUA0B (GYHKIMNA MO JAHHOMY YCJIOBHUIO, pellIeHUE
3a/1a4 Ha SKCTPEMYM.

Brinonuenue npeobpazoBanuil rpaduka GyHKIMU

11.

OObpatHble QyHKIUN

W3yuenmne monsTHss 00paTHOW (DYHKIMH, OIpEIEeIIEHHE BHIA H
noctpoeHue rpaduka oopaTHON (QyHKIUHM, HAXOXKJIAEHUE ee 00-
JIaCTH ompeJienieHust U o0sacTu 3HaueHui. [IpumeHenne cBoncTB
(GyHKUMH TIpU MCCIeI0OBaHUM YPAaBHEHUHM M pElleHUH 3a7ay Ha
skcTpeMyM. O3HAKOMIJIEHHE C TIOHATHEM CJIOKHON DYHKIIUN

12.

CrenecHHEIE, noKasa-
TeJbHBIC, JIOTapu(pMUIe-
CKH€ ¥ TPUTOHOMETpHYC-
ckue ¢Gynkuuu. OOpart-
HbIE  TPUTOHOMETpHYC-
CKue (PyHKIUHU

Boruncnenne 3HaueHuil (yHKIMH MO 3HAUYEHHIO apryMEHTa.
OnpezeneHue MoyIOKEHUsI TOUKH Ha rpaduke 1Mo ee KOOpAUHA-
TaM U Ha00OpOT.

Hcnonb3oBaHue CBOWCTB (YHKUMH Ui CpaBHEHUS 3HAUYECHUH
CTerneHel u jorapudmMos.

[Toctpoenue rpauKoOB CTENIEHHBIX U JIOTapu(MUUECKUX (PYHK-
1ui. Pemenne noka3aTelbHbIX U JOrapu@MHUUECKUX YpaBHEHUM




¥ HEPABEHCTB 110 U3BECTHBIM aJITOPUTMAaM.
O3HaKOMJIEHWE C TIOHSITUEM HENPEPHIBHOW NEPUOANYECKON
¢byHkuuu, GopMyupoBaHHe CBOWCTB CHHYCa UM KOCHHYcCa, IO-
CTpOEHHUE UX IpaUKOB.

O3HakOMJICHHE C TOHATHEM TapMOHMYECKUX KOJeOaHUi U mpHu-
MepaMH TapMOHMUYECKUX KOoleOaHUH [UIs OMMCaHUs MPOLIECCOB B
¢usuke u Apyrux obnactsax 3HaHUsA. O3HAKOMIICHHE C TIOHATHEM
paspbIBHOM  mepuoguueckod  QyHKuuM, (HopMyIHMpOBaHUE
CBOWCTB TaHT'€HCA M KOTAHT€HCA, TIOCTPOCHUE UX TPa(UKOB.
[IpumeHneHnue cBOMCTB (YHKIMMA N1 CPAaBHEHUS 3HAYCHUW TPH-
TOHOMETPUYECKHX (YHKUIUH, PEIICHUS] TPUTOHOMETPHUECKUX
YpaBHEHUU.

[Toctpoenne rpadukoB 0OpaTHBIX TPUTOHOMETPHUYECKUX (PYHK-
LU U orpejiesieHue 1o rpaukaM UX CBOUCTB.

BrimonHaenue npeobpa3zoBaHus rpagKoB

YPABHEHUA U HEPABEHCTBA

13.

YpaBHEHUSI W CHUCTEMBI
ypaBHEHUH
HepaBenctBa u cucremMsl
HEPaBEHCTB C JABYMs Iie-
PEMEHHBIMU

O3HakOMJIEHHE C MPOCTEUIINMU CBEIECHUSMH O KOPHSX anreo-
panyecKuX ypaBHEHHH, MOHATUAMHU UCCIIEI0BAaHMUs YpaBHEHUN U
CHUCTEM ypaBHEHUH.

M3yueHune Teopun paBHOCHIIBHOCTH YPaBHEHMH U €€ NpHUMEHe-
Hus. [loBTOpeHMe 3amucu pelieHus] CTaHJAPTHBIX ypaBHEHHIA,
IPUEMOB TpeoOpa3oBaHUs yYpAaBHEHMH Ui CBEJECHUS K CTaH-
JApTHOMY YpaBHEHHIO.

Pemenue pannoHanbHBIX, UPPALUOHAIBHBIX, [10KA3aTEIbHBIX U
TPUTOHOMETPHUYECKUX YPABHEHUH M CUCTEM.

Vcnonb3oBaHue CBOWCTB M IpaduKOB (YHKUMH Ui peIieHUs
ypaBHeHHiA. [IoBTOpeHHE OCHOBHBIX MPHUEMOB PEIICHUSI CUCTEM.
Pemenue ypaBHeHMH ¢ MpUMEHEHUEM BCEX MPUEMOB (pa3iioiKe-
HUS Ha MHOXXHTENH, BBEICHUS HOBBIX HEU3BECTHBIX, IOJCTa-
HOBKH, rpa)i4eCKOro MEeTo/a).

Pemenne cucreM ypaBHEHH C TPUMEHEHHEM DPA3IUYHBIX CIIO-
co00B.

O3HakoMJieHHE ¢ OOUIMMM BOIPOCAMHU PEIICHUs] HEPaBEHCTB U
UCMOJIb30BaHUE CBOWCTB U IpauKOB (YHKIHMH NMPH PELICHUU
HEPaBEHCTB.

Pemienne HepaBeHCTB M CHCTEM HEPABEHCTB C IPUMEHEHHEM
Pa3IUYHBIX CITIOCOOOB.

[TpuMeHeHHe MaTeMaTHYECKUX METOJI0B JUIs pEeIIEHHs COAepKa-
TEJBHBIX 33/1a4 U3 Pa3IMYHBIX 00JIacTel HAyKH U TpakTUku. MH-
TEpIPETUPOBAHUE PE3YJIBTATOB C YUYETOM peallbHbIX OTrpaHuYe-
HU

KOMBUHATOPUKA, CTATUCTHUKA U TEOPUS BEPOITHOCTEHA

14.

OcHoBHbIE TTOHSATHUS
KOMOWHATOPUKH

W3yyeHue npaBuia KOMOMHATOPUKU U MPUMEHEHHE MU pellie-
HUM KOMOMHATOPHBIX 33j1au.

Pemenne KOMOMHATOPHBIX 3a7jad METOIOM Iepebopa U 1o mpa-
BUJIy YMHOXEHUS.

O3HaKkoMJIEHHE C TTOHATHIMH KOM6I/IHaTOpI/IKI/IZ pPasMEIICHUAMU,
COYETaHUSIMH, TIepecTaHOBKaMU U (popMysiaMH JJIsl X BBIUMCIIE-
Hus. OObscHeHHEe M NpUMEeHEeHHEe (OpMyN ISl BBIYMCICHUS
pa3MEILEeHUM, IEPECTAaHOBOK U COUYETaHUM IIPU PEILICHUH 3a1a4.
Oznakomienue ¢ 6uHomoMm HetotoHa u TpeyronpHukom [lacka-
1. Pemenue nmpakTU4YecKUX 3a4ad ¢ UCIOIb30BAHUEM IOHATUI
U IPaBHJI KOMOMHATOPUKH

15.

OJIEMEHTBI TCOpHUU BCPO-

I/I3y‘-ICHI/IC KIIACCUYCCKOI'0 OMPEACIICHUS BCPOATHOCTH, CBOMCTB




SITHOCTEN

BEPOATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.
PaccmoTpenue nmpuMepoB BBIUUCICHUSI BEpOSATHOCTEN. Penienue
3ajJ]a4 Ha BBIUYMCIIEHUE BEPOSTHOCTEH COOBITUI

16.

[IpencraBicHre JaHHBIX
(Tabnuupl, AUArpaMMBl,

rpadukm)

O3HakOMJIEHHE C MPEACTABICHUEM UYMCIIOBBIX JAHHBIX M MX Xa-
PaKTEpUCTUKAMMU.

Pemennie nmpakTHueckux 3aiad Ha OOpabOOTKY YMCIOBBIX JaH-
HBIX, BBIYMCIICHHE UX XapaKTEPUCTUK

HAYAJA MATEMATHYECKOI'O AHAJIM3A

17.

TlocnenoBarensHOCTH

O3HaKOMJICHHE C TIOHATUEM YMCIOBOW I1OCIIENOBATEIbHOCTH,
crioco0amHu ee 3a/1aHusl, BBIYUCIICHUSIMU €€ YJICHOB.
O3HaKOMJIEHHE C IOHATUEM IIPEJIeNa MOCIEI0BATEIbHOCTH.
O3HaKOMJIEHHE C BBIUMCIEHHEM CyMMbI OECKOHEYHOI'O 4HCIO-
BOT'O psJia HA MPUMEpPE BBIYUCICHHUS CYMMBbI OECKOHEUHO YOBI-
BalOIIEH r€OMETPUUECKON TPOTPECCHH.

Pemenue 3ai1a4 Ha npuMeHeHHE (OPMYIIBI CYMMBbI OE€CKOHEYHO
yObIBaro1ell FeOMETPUYECKON POrpPeccCHu

18.

IIpousBogHas u ee npu-
MEHEHUE

O3HaKOMJIEHHE C TOHATHEM IIPOU3BOIHOM.

N3yuenune u GopMysinpoBaHHE €€ MEXaHUYECKOTr0 M IeOMeTpHU-
YEeCKOTO CMBICIIA, U3YYCHHE AJITOPUTMA BBIYMCIICHHS MTPOU3BOJI-
HOW Ha MpUMepe BbIYUCIEHUS] MTHOBEHHON CKOPOCTU U YIJIOBO-
10 KO3 PUIUEHTa KacaTeIbHOM.

CocraBieHue ypaBHEHUs KacaTeabHOH B 0011eM BUJIE.
YcBoenue mpaBun auddepeHnnpoBaHus, TaOIUIBI TPOU3BO/I-
HBIX 3JIEMEHTapHbIX (QYHKUUH, NpUMeHeHue Uit AuddepeHun-
poBaHMsI PYHKIMHA, COCTABICHUS YPaBHEHUS KacaTeJIbHOM.
M3yueHune TeopeM O CBSI3U CBOICTB ()YHKLIMH M MPOU3BOIHOM,
(dopMyJIHpPOBKA HX.

[TpoBeneHue ¢ MOMOILIBIO MPOU3BOJHON HCCIIENOBAaHUS (PYHK-
[IUH, 331aHHON (POPMYITOM.

VYcraHoBIIEHHE CBSI3M CBOMCTB ()YHKIIMH M IPOM3BOJHOM 1O MX
rpaduxam.

[TpuMeHeHre TPOU3BOIHON [T peIlIeHHs 3a/1a4 Ha HaXOXJIeHUe
HanOOJIBIIET0, HAMMEHBIIETO 3HAUCHHS M Ha HaXOXKICHUE DKC-
TpeMyMa

19.

IlepBooOpa3zHas U uHTe-
rpain

O3HakoMJIEHUE C TIOHSITHEM MHTETpasia U MepBooOpa3HOM.
W3yuenne mnpaBuia BBYHCICHHMS HEPBOOOPA3HOM U TEOpPEMbI
Herorona— JlelibHuna.

Pemenne 3agau Ha CBsI3b NMEpPBOOOpAa3HOM U €€ MPOM3BOIHOM,
BBIUMCJIEHHE NTEPBOOOPA3HOM A JAHHON (PYHKITUH.

Pemenne 3amay Ha NPUMEHEHHME HHTErpana JUuisl BBIYUCIICHHUS
(bu3HYECKUX BEJIMYMH U IUIOMIAIeH

I'EOMETPUA

20.

[IpsiMblE M IIIIOCKOCTH B
IIPOCTPAHCTBE

@opMyIMpOBKa U MPUBEJACHUE J0KA3aTeNIbCTB IIPU3HAKOB B3a-
MMHOI'O PacIoJIOKEHUS NPAMBIX U IJIOCKOCTEH. PacnosHaBanue
Ha 4epTekax U MOJEIAX Pa3IMYHbIX CIy4aeB B3aUMHOTO pacio-
JIO)KEHMSI MPSAMBIX WM IUIOCKOCTEW, apryMEHTHUPOBAHHME CBOUX
CYXJICHH.

@opMyIMpPOBAHUE ONPEIEICHUN, IPU3HAKOB U CBOWCTB Iapaj-
JENBbHBIX U MEPIEHIUKYIISIPHBIX IUIOCKOCTEN, IBYTPAHHBIX U JIN-
HEUHBIX YIJIOB.

BeInonHeHne MOCTPOEHUs YIVIOB MEXAY NPAMBIMH, NMPSIMOU H
IIJIOCKOCTBIO, MEXAY IIJIOCKOCTSIMHU IO ONHCAHHUIO M PAaCIO3Ha-
BAHME UX HA MOJIEIISX.

IIpuMeHeHrEe NPU3HAKOB U CBOMCTB PACIOJIOKEHUS MPSIMBIX H




IUIOCKOCTEH MpH pelIeHUH 3a1a4.

N300pakeHre Ha pPUCYHKaX M KOHCTPYHMPOBAaHHE Ha MOJEINAX
NEPIEHINKYJISAPOB M HAKJIOHHBIX K IUIOCKOCTH, MPSIMBIX, Mapa-
JIeNBbHBIX IJIOCKOCTEH, YIJI0B MEXIY HPSAMOM U IUIOCKOCTBIO U
000CHOBaHHE NIOCTPOEHHUS.

Pemienne 3amau Ha BBIYMCICHME T€OMETPUYECKMX BEJIUYHMH.
OnucelBaHME PACCTOSIHUS OT TOYKHM O IJIOCKOCTH, OT MPSIMOM
JI0 TIOCKOCTH, MEXAY IUIOCKOCTSAMH, MEXY CKpPEIIMBAIOLIMMHU-
Csl TIPSIMBIMH, MEXIY NPOHM3BOJIBHBIMU (pUTypamMu B MPOCTpPaH-
CTBE.

@opMyIMpOBaHUE U JIOKA3bIBAHUE OCHOBHBIX TEOPEM O PaCCTO-
SHUAX (TEOPEM CYIIECTBOBAHUS, CBOMCTBA).

N300pakeHre Ha yepTexax U MOJEIIAX PACCTOSHHUA M 00OCHO-
BaHHUE CBOMX CyXJeHHH. OrnpeesieHue U BIYUCICHUE paccTos-
HU#l B mpocTtpaHcTBe. [IpuMeHenue ¢opmMyn u TEOpeM IUIaHH-
METPUH JUIsl peLLICHUs 3aau.

O3HaKOMJIEHHE C MOHATHEM MAPAIIEIBHOIO IPOEKTUPOBAHUS U
ero cBoiicrBamu. @OpMyIMpPOBAHUE TEOPEMBI O IUIOLIAAU OPTO-
TOHAJIbHON POEKLUU MHOIOYTOJIbHHKA.

[TpumeHeHue Teopuu [uis 0OOOCHOBAHUS MOCTPOECHUIN U BBIYMC-
JICHUM.

ApryMEHTHUpOBaHHUE CBOUX CY)KJEHHH O B3aUMHOM pacCIOjOXKe-
HUH [IPOCTPAHCTBEHHBIX (UTYP

21.

MHororpaHHuKH

Onucanue ¥ XapakTEpUCTUKA Pa3IUYHBIX BHJIOB MHOTOTPaHHU-
KOB, [IEPEYMCIICHUE UX DIEMEHTOB U CBOWCTB.

N300pa’keHrie MHOTOTPAaHHUKOB M BBIIIOJHEHUE MOCTPOCHUS Ha
M300paXEHUSIX U MOJIENISIX MHOTOTPAaHHHUKOB.

Bbruncinenue JIMHEHHBIX IEMEHTOB U YIJI0B B IIPOCTPAHCTBEH-
HBIX KOH(QUTYpAUsIX, apryMEHTHUPOBAHUE CBOMX CYKIICHHM.
XapakTepucTUKa U HM300pakKeHUE CEUEHUs, Pa3BepTKH MHOIO-
TPAHHUKOB, BEIYHMCIICHHE IIJIOIIAEH TOBEPXHOCTEN.

[TocTtpoenne mpocTeHIInX ceueHui KyOa, MpU3MBbl, THPaAMH/IBL.
[Tpumenenue (HakToB U CBEICHUN U3 IIIIAHUMETPHUH.
O3HakoMJIeHHE ¢ BUAAMU CUMMETPUN B MPOCTpaHCTBE, GOpMY-
JMPOBAHUE ONPEIECICHUN U CBOMCTB. XapaKTEPUCTUKA CUMMET-
pHUU TeN BPALEHNUs: © MHOIOTPAHHUKOB.

IIpuMeHeHne CBOKCTB CHMMETPHH NIPU PEIICHUH 3a7a4.
Hcnonb3oBaHue NMpUOOPETEHHBIX 3HAHWW I MCCIENOBaHMS U
MOJICJINPOBAHUS HECIIOKHBIX 3a/1a4.

N300pa’keHre OCHOBHBIX MHOTOI'PAaHHUKOB U BBIIIOJHEHHE PH-
CYHKOB I10 YCIIOBHUSIM 3a/1a4

22.

Tenra u 1OBEPXHOCTH
BpalICHUs

O3HakoMJIEHHE ¢ BHJAMH TeJl BpalleHus, (GopMyTupOBaHUE HX
ONPEAEIICHUN U CBOMCTB.

@OopMyIUpOBAaHUE TEOPEM O CEUYEHHUU Ilapa IJIOCKOCTBIO U
IUIOCKOCTH, KacaTeabHOU K cdepe.

XapakTepucTUKa U U300paKeHHe TeJ BpallleHHs, UX Pa3BEepTKH,
CEUEHUS.

Pemenne 3amad Ha NOCTPOEHME CEYEHMM, BBIUMCICHHE [UIMH,
paccTosHuM, yrioB, omanei. [IpoBegeHne mokazaTeabHbBIX
paccyXIeHUH IIpH PEIICHNH 3aad.

IIpuMeHeHne CBOWCTB CHUMMETPHUH NIPU PELICHHUH 33/]a4 Ha Tena
BpallleHNs], KOMOMHAIIHIO TEJl.

N300paxeHne OCHOBHBIX KPYIJIBIX T€J M BBIOJIHEHUE PUCYHKA
10 YCJIOBHUIO 3a/1a4




23.

N3mepenus B reoMeTpuu

O3HaKOMJICHUE C TIOHSITHSMH TUIOIMIAIU U 00beMa, aKCHOMaMH U
CBOMCTBaMH.

Pemenne 3agad Ha BBIYHCICHUE TUIOMIANEH MIOCKHX (uryp c
MPUMEHEHUEM COOTBETCTBYIOMIUX (opMyI U (AKTOB U3 IUIAHU-
MeTpun. M3ydeHne TeopeM O BBIYMCICHUH 0O0BEMOB MPOCTPAH-
CTBEHHBIX TeJ, pelIeHHEe 3a]a4 Ha IpUMeHeHue popMys1 BHIUHC-
neHust 00beMoB. M3yuenue ¢hopMyIt sl BEIYUCICHUS TUTOMIAICH
MTOBEPXHOCTEN MHOTOTPAHHUKOB U TEJ BPALLECHUS.
O3HaKOMJIEHUE C METOJIOM BBIUUCICHUS TIIOIIAIN TOBEPXHOCTH
cdepsl. Pemenue 3agay Ha BBIYMCICHHUE IJIOMIAACH MOBEPXHO-
CTH NPOCTPAHCTBEHHBIX TEN

24.

KoopaunaTsl 1 BEKTOPHI

O3HakoMJIEHHE C TIOHATHEM BeKTOpa. 3ydeHue nekaproBou
CHUCTEMBI KOOPJMHAT B IIPOCTPAHCTBE, [IOCTPOCHUE 110 3aJaHHBIM
KOOpJMHATaM TOYEK U IJIOCKOCTEH, HaX0XKIEHUE KOOPAUHAT TO-
YeK.

HaxoxneHue ypaBHEHUI OKPYKHOCTH, Cepsl, MJIOCKOCTU. BrI-
YUCJICHUE PACCTOSTHUN MEXAY TOUKAMU.

W3y4yeHne CBOMCTB BEKTOPHBIX BEJIHMYMH, IIPABWII Pa3JI0KECHHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, MPABWII HAXOXKICHMS
KOOpJMHAT BEKTOpPAa B POCTPAHCTBE, NPABUJ AEUCTBUN C BEKTO-
pamu, 3aJaHHBIMU KOOPANHATAMH.

ITpuMeHeHne Teopuu MpU PELIEHUH 3a7a4 Ha JEHUCTBUSA C BEKTO-
pamu. M3yueHne CKaJsIpHOIO NPOMU3BENECHHS BEKTOPOB, BEKTOP-
HOTO YpaBHEHMs NpsAMOM M IiockocTu. IIpuMenenue teopun
IIPU PELIEHUN 33/1a4 Ha JECUCTBUSA C BEKTOPaMH, KOOPAUHATHBIN
METOJI, IPUMEHEHUE BEKTOPOB Il BBIUMCIICHUs BEJIUYMH YIJIOB
u paccrosiHuil. O3HaKOMIJIEHHE C 0OKa3aTelbCTBAMHU TEOPEM CTE-
PEOMETPHUH O B3aMMHOM PACIIOJIOKEHHUH HMPSMBIX M IIOCKOCTEH
C UCIIOJIb30BAHUEM BEKTOPOB




3. YYHUHEBHO-METOANYECKOE U MATEPUAJIBHO-
TEXHUYECKOE OFECHTHEYEHUE ITPOT'PAMMBI YYEBHOM
JAUCHUIIJINHBI

OcBoenue POTrpaMMBbl y4eOHOM JTUCHUTUIAHBI «Marematuka
npeaycMaTpUBAET HaJIU4Yue y4yeOHOTO KaOMHETa, B KOTOPOM HUMEETCS BO3MOXKHOCTh
MPOBOJIUTH YUEOHBIC 3aHATHUS.

ObOopynoBanne ka0MHeTa MATEMATHKH, MATEMATHYECKHMX JTUCUMILIMH,
CTATUCTUKHN U METOAUKH MATEMATHYECKOT0 PAa3BUTHS:

- pabouee MecTo MpernoaaBaTes;

- pabourie MecTa 00yJaroIIXCs;

- y4eOHO-METOIUYECKasl INTepaTypa;

- y4eOHbIE TUIaKaThl [0 pa3jieliaM MaTeMaTUKH;

- NOPTPETHI MATEMATUKOB (18 miT.);

- JIEMOHCTPAIIMOHHBI HA0Op T€OMETPUUYECKUX TEJT;

- KOMIUIEKT YEPTEKHBIX HHCTPYMEHTOB;

- KOMITBIOTEP C MYJIbTUMEINA TPOCKTOPOM.

4. PEKOMEHAYEMAA JIMTEPATYPA
Ilepeyenb pekoMeHAyeMbIX y4eOHbIX M3AaHuil, UHTepHeT-pecypcoB, 10-
NOJIHUTEIbHOM JIUTEPATYPHbI
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3. boromosios, H.B. IIpakTtuueckue 3andatusi no marematuke. B 2 4. Hacte
1 : yue6. mocobue mnsa CIIO / H.B. boromomnog. - 11-e u3a., nepepad. u gomn. — M. :
FOpaiit, 2020. - 285 c. - Cepus : IIpod. oOpazoBanme.
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KunoPyc, 2020. — 394 c¢. — ISBN 978-5-406-01567-4. — URL:
https://book.ru/book/935689 (marta obpamenus: 09.12.2020). — TekcT : 3JI€KTPOH-

HBIU.



6. bammvakos, M.W. Matematuka. [Ipaktuky™m : y4eOHO-TIPAKTHIECKOE TTO0-
coome / bammakoB M.U., Outnna C.b. — Mocksa : KaoPyc, 2021. — 294 ¢. —
ISBN 978-5-406-05758-2. — URL: https://book.ru/book/939104 (mara obpamieHus:
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1. [lmnagyes, B. C. Marematnka : y9eOHHK ¥ IPaKTHKyM IS CPEIHETrO
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URL.: https://urait.ru/bcode/459024 (mata oopamierus: 09.12.2020).

8. boromonos, H. B. Martematuka. 3aauu ¢ pemeHusMu B 2 4. : yueOHoe
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