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1. HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 0611€00pa3oBaTENBHON YUCOHOW AUCIUIUIHMHBI «MareMaTukay
MpeIHa3Ha4YCHA TSl M3YUYCHUSI MAaTeMaTHKU B TPOPECCHOHAIBHBIX 00pa30BaTEeIbHBIX
opranm3anusx CIIO, peanusyronux o0pa3oBaTEIbHYIO MPOTPAMMY CPEIHEro 00IIIe-
ro o0pa3oBaHus B MpeJiesiax OCBOSHUSI OCHOBHOM Npo(hecCHOHAIBHOM 00pa3oBaTeib-
Hoit mporpammsel CITO (OITOIT CIIO) na 6a3e ocHOBHOTO 0011ero 00pa3oBaHus Ipu
MOJIFOTOBKE CHEIHAIMCTOB CPEAHETO 3BEHA.

[Iporpamma pa3zpabortana Ha ocHoBe TpeboBanuii ®I'OC cpennero o0O1Iero
o0Opa3oBaHuUsl, MPEABABISIEMBIX K CTPYKTYPE, COACPIKAHUIO U PE3yJIbTaTaM OCBOCHUS
yueOHOM auciuIuinabl « Maremartrkay, B cooTBeTcTBUM ¢ KoHIuenuuei npenoaana-
HUs 0011e00pa30BaTEeNbHbIX JUCIUIUIMH ¢ YU4ETOM MpodecCHOHATBHOM HarpaBieH-
HOCTH MPOTpamMM CpeHEero mpodeccuoHanbsHOT0 00pa30BaHusl, pealiu3yeMblX Ha Oa-
3¢ OCHOBHOTO oOmiero oOpaszoBanusi, (pacnopsbkeHue MunmpocBenienuss PO ot
30.04.2021 Ne P-98, ¢ yueTom TpeboBanuii pemaepaabHbIX TOCYIaPCTBEHHBIX 00pa30-
BaTEIbHBIX CTAaHAAPTOB MO TMOJy4aeMOl MPO(PECCHN WU CHCIHAIBHOCTH CPETHETO
npodeccuonanbHoro obpazoBanus 38.02.07 bankoBckoe jeino, NpUMEpPHOHR Mpo-
rpamMmbl 001Ie00pa3oBaTeNbHON yueOHON nucuuiuinabl «Matematukay (bawmakos
M.H) nns npodeccHoHAIBHBIX 00pa30BaTENBHBIX OpraHU3alui (PEKOMEHIOBAHO
OI'AY «DUPO», mpotokon Ne 3 ot 21 utons 2015 T., perucTpaniMOHHBIN HOMED pe-
neH3u — 377 ot 23 mrons 2015 1.) ¢ y4eToM NMpUMEpPHOH OCHOBHOM 00pa3oBaTelh-
HOWM TporpaMmbl cpelHero ooiero oOpa3oBaHHs, OJOOpPEHHON pelieHueM dene-
paJbHOTO y4eOHO-METOJIUYECKOr0 OOBbEAMHEHHUS 10 001meMy o0pa3oBaHUIO (IIPOTO-
ko1 or 28 wuroHs 2016 1. Ne 2/16-3) U yTOyHEeHUH, OJOOPEHHBIX HAY4YHO-
MeToanYecKuM coBeToM lleHTpa mpodeccuoHanibHOTO 00pa30BaHMs U CUCTEM KBa-
mudukariit ®TAY «DUPOy», npotokoin Ne3 ot 25 mas 2017 r.

Conepsxanue mporpamMmbl «MaremaTtrkay HalpaBlIe€HO Ha JIOCTH)KEHHE Clie-
NYIOLIUX Yeneu:

- obOecnieueHue CHOPMUPOBAHHOCTU NPEACTABICHUNA O COLMUAIBHBIX, KYJb-
TYPHBIX U HCTOPHYECKUX (PAKTOpax CTAaHOBJICHHUSI MATEMATHKU;

- obecreyenne cHOPMUPOBAHHOCTH JIOTUYECKOTO, AITOPUTMHUECKOTO U Ma-
TEMaTUYECKOTO MBITIUICHHUS,

- obecneueHre CHOPMHPOBAHHOCTH YMEHUH MPUMEHSATH TOJyYCHHBIC 3Ha-
HUS TIPU PEIICHUN PA3IMYHbBIX 3a1a4;

- obecrieueHre chOPMUPOBAHHOCTH MPEACTABICHUNM O MaTeMaTHKE KakK da-
CTH OOIIIEUETIOBEYECKON KYJIbTYpbl, YHUBEPCATHHOM SI3bIKE HAYKH, IMO3BOJISIOIIUM
OTMKCHIBATH U U3YUYaTh PEATbHBIC TTPOLIECCHI U SIBJICHUS.

B mporpammy BKJIIOYEHO COJAEpKaHWE, HAMpaBIEHHOE HA (HOPMHUPOBAHHE Yy
CTYJICHTOB KOMITETCHIINM, HEOOX0UMBIX 17151 KauecTBeHHOTo ocBoeHus OITOIT CITO
Ha 0a3e OCHOBHOTO OOIIEro 006pa3oBaHMs C MOJYYEHHEM CPEIHero o0mero oopaso-
BaHMS W OCBOCHHS TIPOTPAMMBI TIOATOTOBKH CIICIIMATUCTOB CpPEIHErO 3BEHA
(TIICC3).

1.1. O0mas xapakTepucTUKA y4eOHO! TMCHUILVINHBI «MaTeMaTHKa
Marematuka SBJIAETCS byHaaMeHTaIbHON o011eo0pazoBaTenbHON
JUCUUIUIMHOM  CO  CJIOKHUBILIMMCS  YCTOMYMBBIM  COAEpKAHHMEM U OOIIMMU



TpeOOBAHUIMU K MOATOTOBKE 00yYarOUXCsl.

B mpodeccnoHanbHBIX 00pa30BaTENBHBIX OPTaHHU3AIUAX, PEATU3YIOMNX
00pa30BaTeNbHYI0 IPOTpaMMy CPEIHETo OOIIET0 00pa30BaHus B MpeEesiax OCBOCHUS
OIIOIT CIIO Ha 0a3e OCHOBHOrO 0O0IIEro 0Opa3oBaHWs, M3YyYECHHE MaTEMATHKU
UMEET CBOM OCOOCHHOCTH B 3aBUCUMOCTH OT mpoduis MnpodhecCrnoHATHHOTO
oOpa3oBaHMUs.

[Ipu ocBoenuu mpodeccuit CIIO u cnemmansHocTeit CIIO ecrecTBeHHO-
Hay4yHOro mnpoduist npodeccuoHanbHOro obpa3oBanus, crenuansHocTeit CI1O
TYMaHUTApHOTO NMpoduis npodecCuoHaIbHOr0 00pa30BaHUs MaTeMaTHKa U3y4aeTCs
Ha OazoBom ypoBHe @®I'OC COO; npu ocBoennn npodeccuit CIIO wu
cneruanbHocTed CIIO TEXHUYECKOTO M COIUAIbHO-3KOHOMUYECKOIro Mpoduiiei
npodeccuoHanbHOro 00pa3oBaHMsI MaTeMaTHKa M3ydyaeTcsi Oojee yriayOJeHHO, Kak
npoduiibHas y4yeOHas NUCHMIUIMHA, YYWUTHIBAIOMIAS CHEIU(PUKY OCBAaUBAEMBbIX
npodeccuil WM CrenruagTbHOCTEM.

DTO BBIpAXACTCS B COACPKAHUU OOYUCHHUS, KOJIMYECTBE YacOB, BBIICIISICMBIX
Ha W3YYCHHUE OTICIBHBIX TEM IIPOTPAMMBI, TIIYyOMHE WX OCBOCHHUS CTYJICHTAMH,
o0beMe ¥  XapakTepe TMPaKTHUYCCKUX  3aHITHH, BHJIAX  BHEAYJIUTOPHOU
CaMOCTOSITETILHOM PabOThI CTYACHTOB.

OO0mme menyu U3ydeHUs] MaTEeMaTUKH TPATUITMOHHO PEATM3YIOTCS B YETBHIPEX
HaIPaBJICHUIX

1) ob1iee mpeacTaBiieHne 00 UIEIX U METOJIaX MaTEeMaTHKY;

2) UHTEJUIEKTYaJIbHOE PAa3BUTHUE;

3) oBiaseHre HEOOXOAMMBIMU KOHKPETHBIMU 3HAHUSIMU U YMEHUSAMH;

4) BOCIIUTATEIbHOE BO3JECHCTBHUE.

[Ipodummzarust 1enell MaTeMaTHYecKOro o0O0pa3oBaHUs OTpakaeTcs Ha
BBHIOOpE MPHOPUTETOB B OpraHU3aIldd YYCOHOW ACATEILHOCTH OOydarormxcs. JIis
TEXHUYECKOTO,  COLMaJIbHO-DKOHOMUYECKOT0  mpoduiet  npodeccuoHanibHOTO
oOpa3zoBaHusl BBIOOp 1ieJied CMENIAeTCs B MParMaTUYEeCKOM HaIpaBJICHUH,
MPEIyCMaTPUBAIOIIEM YCUJICHUE W PACHIUPEHHUE MPHUKJIATHOTO XapaKTepa W3ydeHUs
MaTeMaTUKH, TPEUMYIIECTBCHHOW OpWUEHTAllMd Ha aJTOPUTMHUYECKUN  CTHIIb
MO3HABATENILHON JeATeIbHOCTH. JJII TyMaHUTapHOTO W €CTeCTBEHHOHAYYHOTO
npoduneit npodeccuoHaNbHOTO 00pa3oBaHusl 00Jie€ XapaKTEPHBIM  SBIISICTCS
yCuJieHHEe OOIIEeKYJIbTYPHON COCTaBJISIONICH y4eOHOW MUCHMIUIMHBI C OpUEHTAIUEH
HAa BU3YaJIbHO-OOpa3HBIM U JIOTUUECKHH CTWUIM YydeOHOW pabotel. WM3yueHue
MaTeMaTUKH Kak TpoduibHON 001eo0pa3oBaTeIbHOM y4eOHON NMCIMIUIMHEI,
YUUTHIBAIOMIEH crenuduky ocBamBaeMbix cTyneHTamu mnpodeccuit CIIO wnmm
crneunanpHoctu CIIO, obecrieunBaeTcs:

* BBIOOPOM PA3IMYHBIX MTOJAXO0B K BBEICHUIO OCHOBHBIX MMOHSATHI;

* hopMuUpOBaHHEM  CHCTEMbl  y4E€OHBIX  3aJaHHi, OO0ECIECUMBAIONIUX
3¢ (HEKTUBHOE OCYIICCTBICHUE BRIOPAHHBIX IIEJICBBIX YCTAaHOBOK;

» o0orameHreM CIeKTpa CTWJIed ydeOHOW JAesITeNbHOCTH 3a  CUeT
COTJIaCOBaHUS C BEAYNIUMHU JICSITCIIBHOCTHBIMH XapaKTCPUCTUKAMH BBIOPAHHOU
npodeccun / CenuaaIbHOCTH.

[IpodumnbHas cocTaBistoNIas OTpaKkaeTcs B TPEOOBAHMSIX K IOATOTOBKE
oOy4Jarommxcs B 4acTH:



* o0HIel cuCTEeMBbl 3HAHMN: COJAEPXKATEIbHBIE NPUMEPBl HCIOJIb30BAaHUS
MaTeMaTHYECKUX HJIeH U METOAOB B MPO(eCcCHOHATLHOM e TENbHOCTH;

* YMEHHI: paziuyve B YypOBHE TPEOOBaHHUI K CIOKHOCTH NPUMEHSIEMBIX
JITOPUTMOB;

* [IPAKTUYECKOIO0 MCHOJB30BAHUS MPUOOPETEHHBIX 3HAHUM W YMEHHMU:
WHAMBUIYATbHOTO Yy4e€OHOrO OmNbITa B TOCTPOCHMH MaTEMaTHYECKHUX MOJeNeH,
BBIIIOJIHEHUH UCCIIEA0BATEIbCKUX MPOEKTOB.

Takum o0Opa3oMm, peanu3anus COAEpKaHUS  y4eOHOW  TUCHUIUIMHBI
OPUEHTHPYET Ha MPHUOPUTETHYIO POJIb IMPOLECCYAIbHBIX XapaKTEPUCTHK YYEOHOMH
paboThl, 3aBUCAIIMX OT Npoduiss MpoPecCHOHATBLHOrO OOpa30BaHMs, MOTYUYEHUS
OIbITAa MCIIOJB30BaHUSI MAaTEMATUKH B COJEP)KATENbHBIX M IMPOPECCHOHAIBHO
3HaYMMBIX CUTYallUAX 110 CPAaBHEHUIO ¢ (POPMajIbHO-YPOBHEBBIMH PE3YJIbTaTUBHBIMU
XapaKTepUCTUKAMH O0YUYEHHUS.

Conepxanue y4yeOHOW JHMCHMIUIMHBI pPa3padOTaHO B COOTBETCTBUM C
OCHOBHBIMHU COJICPKATEIbHBIMUA JTUHUAMH O0yUEHUS MATEMATHKE:

* anreOpanyeckas JUHUS, BKIIOYAIOIIAasi CUCTEMATU3ALMIO CBEICHUI O YHCIIax;
M3YyUYCHHE HOBBIX U 0000IIEHNE paHee N3YUEHHBIX onepaluii (BO3BEJECHNE B CTEIICHbD,
U3BJICUEHUE KOpHA, JIOrapu(PMHUpPOBAHUE, CHUHYC, KOCHHYC, TAHT'€HC, KOTaHT€HC H
oOpaTHbIE K HHMM); M3Y4YEHHE HOBBIX BHUIOB YHCJOBBIX BBIPAKEHUU U (DOPMYIL;
COBEPILICHCTBOBAHUE MPAKTUYECKUX HABBIKOB M BBIYUCIHUTEIBHON KYJbTYPHI,
pacIIMpeHre U COBEPILIEHCTBOBAHUE aNreOpanyeckoro ammapara, cpOpMUPOBAHHOTO
B OCHOBHOM IIKOJIE, M €70 IPUMEHEHNE K PEIICHUI0 MaTEMATUYECKUX U MPUKIIAIHBIX
3ajay;

* TEOPETUKO-(DyHKLIMOHAJIbHASA JIMHUS, BKJIOYAIOU[ash CHCTEMaTH3alUI0 U
paciiMpeHre CBENEHU O (YHKIMSIX, COBEpIICHCTBOBAHUE TpaUUEeCKUX YMEHMIA;
3HAKOMCTBO C OCHOBHBIMM HJESIMH W METOJaMH MaTe€MaTHUYECKOro aHajau3a B
o0beMe, TMO3BOJIAIONIEM HCCIEAOBaTh JJIEMEHTapHble (PYHKUMM U peliarh
poCTeNIIne TeOMeTpUUecKue, GU3NUECKUE U Ipyrue NPUKIaaHbIe 3a/1a4u;

* IMHUS YPAaBHEHM W HEPABEHCTB, OCHOBAaHHAas Ha TIOCTPOEHUU H
UCCJIEIOBAHUM MAaTEMAaTHYECKUX MOJEJNIeH, MepeceKaromasics ¢ aireopanyeckon u
TEOPETUKO-(PYHKIIMOHAIBHOM  JMHUSIMH W BKJIIOYAlOWas  pa3BUTHE U
COBEPILICHCTBOBAHME TEXHUKU aireOpanvyeckux MpeoOpa3oBaHUM [JIsl pelueHus
YpaBHEHUH, HEPaBEHCTB M CHUCTEM; (POPMUPOBAHHE CIOCOOHOCTH CTPOUTH H
WCCJIENOBATh IMPOCTEUIINE MAaTEMaTUYECKUE MOJEIN NpPHU PEIICHUH MPUKIAIHBIX
3aJ1a4, 3374 U3 CMEXHBIX U CHELUAIBHBIX THCIHILINH;

* TEOMETPUYECKAsl JIMHUSA, BKIIOYAKOLAs HArJSAIHbIE MPEICTAaBIEHUS O
IPOCTPAHCTBEHHBIX (UTYpax M HU3Y4YEHHE UX CBOMCTB, (JOPMUPOBAHUE U Pa3BUTHE
IPOCTPAHCTBEHHOTO  BOOOpaXX€HHUs,  pa3BUTHE  CHOCOOOB  I€OMETPHUYECKHX
WU3MEPEHUI, KOOPIMHATHOIO U BEKTOPHOIO METOJOB /ISl PELICHHS] MaTEMaTHUYECKUX
Y IPUKJIAJHbIX 33/a4;

* CTOXAaCTUYECKAasl TUHUS, OCHOBAHHAsA HA Pa3BUTUU KOMOMHATOPHBIX YMEHHI,
MPEACTABICHU O BEPOSITHOCTHO-CTATUCTUUECKUX 3aKOHOMEPHOCTSIX OKPYXAIOIIEro
MUpa.

Paznenbl (TeMbl), BKIIOYEHHbIE B COJEpKaHHE Y4eOHOM JHMCLMIUIMHBI,
ABJIAIOTCS OOIIMMHM JJisi BceX npoduieil npodeccuoHaabHOro o0pa3oBaHus U IpU



BceX OObeMax y4yeOHOro BpEMEHM HE3aBUCHUMO OT TOro, SIBIIAETCS JM ydeOHas
nucruIuinHa «MarteMatrkay 0a30BO Wi MPOGUITHLHOM.

B nmpuMepHBIX TeMaTHYECKMX IUIaHAX MPOrpaMMbl YYeOHBId MaTepHall
IIPEICTABIIEH B (JOPME YEPEAYIOLIETOCs Pa3BEPThIBAHUS OCHOBHBIX COJEPKATEIbHBIX
JUHUHA (anreOpanueckoi, TeOpeTHKO-(PyHKIIMOHAIBHON, YpaBHEHUI U HEPaBEHCTB,
FEOMETPUYECKOM, CTOXACTUYECKOM), UYTO TMO3BOJISIET THOKO HCIOJIL30BaTh HUX
pacnoJIOKEHUE M B3aUMOCBS3b, COCTaBIIATH pa0OuYMid KaJEeHIApHBIM IUIaH, IIO-
pasHOMy uepenyss y4eOHbIE TeMmbl (IJ1aBbl y4eOHHMKA), Yy4YHUTBIBas MpodUib
npodeccruonanbHoro odpaszoBanusi, cnenudpuky ocBauBaemoi npodeccuu CIIO wunu
cnermanbHocT  CIIO, ryOuHy Wu3y4YeHHss Marepuana, YpPOBEHb MOATOTOBKH
CTYJICHTOB TIO MPEIMETY.

[Ipenyaraempie B TPUMEPHBIX TEMATHYECKUX IUTAHAX pa3Hble O00bEMBbI
y4eOHOr0 BpeMEHM Ha U3y4Y€HHE OJHOM U TOM JKE€ TEMbl PEKOMEHIYEeTCs
UCIIOJIB30BaTh JUIsl BBINOJIHEHUA pAa3IMYHBIX YYEOHBIX 3alaHuid. Tem cambiM
pasnuyus B TPEOOBAHUSX K pe3yjibTaTaM 00yUYEeHUs MPOSBATCS B YPOBHE HABBIKOB 10
PELICHUIO 33]1a4 U OIbITE CAMOCTOSATEIBHON PaOOTHI.

N3yuenne o0meodpazoBarenbHoi yueoHou aucuuminiabl «OY J1.03 Marema-
THKa» 3aBEPIIAETCS MOJIBEICHUEM UTOrOB B (JOpME MUCHBMEHHOI0 IK3aMeHa B IpO-
necce ocsoenusi OIIOIT CIIO c¢ nmonyueHneMm cpeaHero oOIiero oopa3oBaHUs IO
IporpamMme MoJAr0TOBKM crenuanuctoB cpeanero 3seHa (IITICC3).

B pa3zmene mporpammel «ConepkaHue y4eOHOM AMCHUIUIMHBDY KypCHUBOM
BBIJIEJICH MaTepuasl, KOTOpbId NpHU H3YyYEeHMM MaTeMaTHKU Kak 0a30BOil, Tak u
npoUIbHON yueOHON AMCHUILIMHBI, KOHTPOJIIO HE MOJIJIEHKHUT.

1.2. MecTO y4eOHO JUCHUIIMHBI B y4€0HOM IJIaHe

YueOnass aucuuinnHa «MaTtematukay SBISETCS Y4YEOHBIM TPEIMETOM
o0si3aTeNbHOM MpeaMeTHOoM o0nactu «Matemartuka u uapopmatukay OI'OC COO.

VYuebnas mucuumiinHa «MaremaTuka» u3ydaercs B 0011eo0pa3oBaTeIbHOM
nukie yuyeonoro miana [IICC3 CIIO Ha 6a3e OCHOBHOrO OOIIEro 0Opa3oBaHUS C
MOJIyYEeHUEM CPEAHEro o0IIero oopa3oBaHusi, BXOAUT B COCTAB OOIIMX 00111€00pa3o-
BaTEJbHBIX YUYEOHBIX JUCHUIUINH, (GOPMUPYEMBIX U3 003aTEIBHBIX MPEAMETHBIX 00-
nacteir ®I'OC cpeanero obmiero odbpazoBanus, st npodeccuit CIIO unu crienu-
anpHOCTeN CIIO cooTBercTBYyMOMIETO MPoduis mpodeccHoHamTsHOTO 00pa30BaHMS.

1.3. Pe3yabTaThl 0CBOCHUS Y4eOHOM IMCUMIIIMHBI
OcBoenue coaepkaHusi yueOHoM aucuuIuinHbl «MaTtemaruka» oOecreuynBaer
JOCTH>KEHUE CTYIEHTAMHU CIEAYIOLIUX Pe3yibmamaoe:
o JIUYHOCHHBIX:

OVJ1.03 | Maremaruka AP 1-12, JIP 14, JIP 15,

JIP-COII-3
JIM4HOCTHBIE Pe3yJIbTATHI Kox mmyHocTHBIX
peaau3aluM NPOrpaMMbl BOCIIMTAHUSA pe3yJIbTATOB pea-
(Oeckpunmoput) JIM3a1MH NPOrpaMm-




MbI BOCITUTAHUA

Oco3Haromwmii ce0si TpakIaHUHOM U 3alIUTHUKOM BEIUKOW CTpa-
HBI.

JP 1

[IposiBisrOmUi aKTUBHYIO TPAXAAHCKYIO MTO3ULIMIO, IEMOHCTPUPYIOILIHN
IIPUBEPKEHHOCTh IIPUHIUIIAM YECTHOCTH, INOPSAIOYHOCTH, OTKPBITOCTH,
HDKOHOMUYECKH AKTUBHBIA U y4aCTBYIOLIMH B CTYACHYECKOM U TEPPUTO-
pHAJIBHOM CaMOYIIPaBJIEHUHM, B TOM YHUCJIE Ha YCIOBUSIX JOOPOBOJIbYE-
CTBa, IPOAYKTUBHO B3aUMOJECHCTBYIOIIMNA U YYaCTBYIOIIUN B €ATEIbHO-
CTH OOLIECTBEHHBIX OpraHU3aLU.

JIP 2

Cobumoaroluii HOpMbI IPABOIIOPSJIKA, CIASAYIOUINI HleanaM rpaxaaH-
CKoro ooOmecTBa, obecrieueHrss 0e30MacHOCTH, MPaB M CBOOO TpaKaaH
Poccun. JlosnpHBINM K yCTAaHOBKAM | TIPOSIBJICHUSIM TIPEICTaBUTENICH CyO-
KyJbTYp, OTIUYAIOMIUNA X OT TPYMI C JIECTPYKTUBHBIM U JEBHUAHTHBIM
NoBe/IeHHEeM. JIeMOHCTPUPYIOLIUI HEIPUATHE U TMPEIyPEkKAAIOMIUN CO-
[[UAIBHO OIMACHOE MOBEACHUE OKPYKAIOIIHX.

JIP 3

[IposiBnsrOmUK U IEMOHCTPUPYIOIIMM YBaKEHUE K JIOJAM TPyJHa, OCO-
3HAIOIINHA EHHOCTh COOCTBEHHOTO TpyAa. CTpemsimiicss K hopMHpOBa-
HUIO B CETEBOW Cpejie JINYHOCTHO M NPO(EeCCHOHATBbHOTO KOHCTPYKTHUB-
HOTO «IH(POBOTO CIEIAN.

JIP 4

JleMOHCTpUpYIOIUI NPUBEPKEHHOCTh K POJHOM KYJBType, UCTOpUYE-
CKOM MaMsITH Ha OCHOBE JII0OBU K Pojune, pogHOMY Hapoy, MaJloi po-
JIMHE, NPUHATHIO TPAJULUOHHBIX LEHHOCTEM  MHOIOHAIIMOHAJIBHOIO
Hapojia Poccun.

JP 5

HpOHBJ'IHIOH_II/Iﬁ YBAXXCHUC K JIFOAAM CTAPUICTO IMOKOJICHUA U T'OTOBHOCTDH
K Y4aCTHUIO B colMabHON MOAACPIKKE 1 BOJIOHTCPCKHUX NBUIKCHUAX.

JIP 6

OCO3H8.IOHIHI>'I IMPUOPUTCTHYIO HNCHHOCTH JIMYHOCTHU YCJIOBCKA, YBAXKAIO-
107051 CO6CTB€HHYIO " 9YKYI0 YHUKAJIIBHOCTL B PA3JIMYHBIX CUTyallUAX, BO
BCEX Q)opMax 1 BUJaax JCATCIbHOCTH.

JIP 7

[IpostBnsrOIMiA M JEMOHCTPUPYIOIIMNA yBaXXEHUE K IPEICTABUTEISM
Pa3IUYHBIX ATHOKYJIbTYPHBIX, COLUATbHBIX, KOHPECCUOHANBHBIX U MHBIX
rpynn. Conpu4acTHBIM K COXpaHEHUIO, MPEYMHOKEHHUIO U TPaHCISALUU
KYJBTYPHBIX TPAJULNN U HEHHOCTEH MHOIOHAIIMOHAJIBHOTO POCCHICKOTO
roCyaapcTBa.

JIP 8

Colmroaromuii 1 MponaraHIupyoIUi paBuiia 310pOBOro M Oe3omnac-
HOro oOpa3a >KM3HH, CIIOpTa; MPEeRyNpeXIaromuil MO0 Mpeo1oieBaro-
IAM 3aBHCUMOCTH OT aJIKOroJisi, Tabaka, ICHXOAaKTUBHBIX BEIICCTB,
azapTHBIX Urp U T.1. COXpaHAIOMUNA TICUXOJIOTHYECKYI0 YCTOMUNBOCTH B
CUTYaTUBHO CIIOKHBIX UJIM CTPEMHUTEIFHO MEHSIOIIUXCS CUTYaIUsIX.

JIP 9

3aboTsammiics 0 3aluTe OKpYXaroleil cpeabl, cOOCTBEHHON U
qyK0i 0€30MacHOCTH, B TOM 4Hcie HU(POBOIi.

JIP 10

[TposiBnstromuii yBaxkeHHe K 3CTETHUECKUM ILIEHHOCTSIM, obiana-
IOLUI OCHOBaMH 3CTETUYECKON KYJIBTYPBHI.

JIP 11

[TpuanMaronuii ceMeiHble [IEHHOCTH, TOTOBBIM K CO3JaHUIO Ce-
MbH W BOCIHUTAHMIO JETEH; NEMOHCTPUPYIOIIUNA HENPUATHE HACWIIHS B
CEMbE, yX0J1a OT POJIUTEIHCKOM OTBETCTBEHHOCTH, OTKa3a OT OTHOILLICHHI
CO CBOMIMH JIETHMH M X (PHHAHCOBOTO COJIEPIKAHMUSI.

JIP 12

JIN4YHOCTHBIE Pe3yJIbTAThI
peaju3anuy NporpaMMsbl BOCIIMTAHUS,




onpeaeJeHHbie 0TPacCJa€BbIMUA TpCﬁOBaHI/IﬂMH K 1€J0BbIM Ka4YeCTBaM JIMYHOCTH

['OTOBBIi COOTBETCTBOBATH OXKHIAHUSM pabOTOAATENCH: TMPOCKTHO-
MBICTISIIIHHA, 3PGEKTUBHO B3aUMOJICHUCTBYIONINI C YIeHAMH KOMaHIbl H
COTPYAHUYAOUIUN C IPYTUMU JIFOJbMHU, OCO3HAHHO BBIIIOJIHAIOLIUN IIPO-
¢deccuonanbHble TpeOOBaHUS, OTBETCTBEHHBIN, IMyHKTYaJIbHBIH, AMCIH- JIP 14
TUTMHUPOBAHHBIH, TPYA0IIOOUBBINA, KPUTUIECKU MBICIISIIUHN, HAlleIIEHHBIN
Ha JIOCTHKCHHE MOCTABJICHHBIX IeJIel; JeMOHCTPHUPYIOUUI mpodeccro-
HaJIbHYIO KU3HECTOMKOCTD

OTKpBITHIN K TEKYLIUM U MEPCHEKTUBHBIM M3MEHEHUSIM B MUPE TpyJlia U

npodeccuit AP 13
JInyHOCTHBIE pPe3yIbTAThI
peau3alnuu NporpaMmMbl BOCHUTAHMS,
omnpee/ieHHbIe Cy0beKTaMu 00pa30BaTeILHOIO Npouecca
AJIEKBATHO OIICHUBAIOIINNA CBOM CIOCOOHOCTH W BO3MOXHOCTH, OTBET- JIP-COIIL-3
CTBEHHO OTHOCSIIIUNCS K MPOIECCY O0yUEHHUS U €T0 pe3yJibTaTaM

o MemanpeomemHnulx:

1) ymMeHue caMOCTOATENbHO OMNPEACNITh LEeNU JEATEILHOCTH U COCTaBJISTh
IJIAHbI JIEATEIIbBHOCTH; CAMOCTOSATENIBHO OCYIIECTBIIATh, KOHTPOJIUPOBATh U KOPPEK-
TUPOBATh JEATEIIBHOCTh; HCIOJIb30BATh BCE BO3MOXKHBIE PECYPCHI JUJIsi JOCTHKEHUS
MOCTABJICHHBIX IIEJIEH U pealn3aluy IJIAHOB JIEATEIbHOCTH; BBHIOMPATH YCIICIIHBIC
CTpaTETUH B PA3IUYHBIX CUTYaIIUSIX;

2) yMeHHe NPOAYKTUBHO OOIIAThCA M B3aMMOJIEWCTBOBATH B IPOIIECCE COB-
MECTHOM JIeSITEIbHOCTH, YUUTHIBATh MO3UIIMH APYTUX YUYACTHUKOB JIESTEIHHOCTH,
s pexkTUBHO pazpeniaTh KOHPIUKTHI;

3) BiajicHUE HaBBIKAMU MO3HABATEIBHOM, YUeOHO-UCCIEI0BATENbCKON U MPO-
€KTHOM AEsTeNIbHOCTH, HABBIKAMH Pa3pelICHUs MPo0JIeM; CIIOCOOHOCTh U TOTOBHOCTh
K CaMOCTOATEIbHOMY MTOMCKY METO/IOB PEIIEHUS MPAKTUYECKUX 3a]1ad, TPUMEHEHUIO
Pa3JIMYHBIX METOJOB MO3HAHMUS;

4) TOTOBHOCTH U CIIOCOOHOCTH K CaMOCTOSATEIBHOW WHOOPMAIIMOHHO-
MO3HABATENILHOM JICSITEIbHOCTH, BJIaJICHHE HAaBbIKAMU TOJyYSHHUS] HEOOXOIUMOM MH-
dbopmanu U3 cIoBapeil pa3HbIX TUIIOB, YMEHUE OPUEHTUPOBATHCS B PA3TUYHBIX HC-
TOYHHMKAX HH(POPMAIMK, KPUTHUYECKU OIICHHBATh W WHTEPHPETUPOBATH WH(MOpMa-
L1I0, TOJYYaeMYI0 U3 Pa3IMYHbIX HICTOUYHUKOB;

5) yMeHHe UCIONIBh30BaTh CPEICTBA WHMOOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX
texHosorui (nanee - KT) B pelieHnr KOTHUTUBHBIX, KOMMYHUKATHBHBIX U OpTaHU-
3alIMOHHBIX 3a/1a4 C COOJII0JICHMEM TpeOOBaHUN 3PrOHOMHUKH, TEXHUKHU OE€30IacHO-
CTH, TUTHEHBI, peCypcocOepeKeHUs], MPABOBbIX U 3TUUYECKUX HOPM, HOpM HHPOpMa-
IMMOHHOM 0€30MacCHOCTH;

6) yMEeHHE OnpeAe/sITh Ha3HaueHUe W (DYHKIUU Pa3IMYHBIX COIMAJIbHBIX MH-
CTUTYTOB;

7) yMeHHE CaMOCTOSITEJIbHO OLICHMBATh M MPUHUMATh PELIEHUs, ONpPEAeIsto-
[[UE CTPATETUIO MOBEICHUS, C YUETOM IPa)k JaHCKUX U HPABCTBEHHBIX LIEHHOCTEN;

8) BiaZieHUE S3BIKOBBIMU CPEACTBAMM - YMEHHUE SICHO, JIOTUYHO U TOYHO H3Ja-
raTh CBOIO TOUKY 3pEHUS, UCIIOIb30BaTh aJIEKBATHHIE SI3bIKOBBIE CPEICTBA;



9) BnageHne HaBbIKAaMM MO3HABATEIbHON pe(piiekcun Kak OCO3HAHMSI COBEpIIIA-
€MBIX JEUCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTATOB U OCHOBAHUM,
IPaHUL CBOErO 3HAHWS W HE3HAHMWsI, HOBBIX ITO3HABATEJIBHBIX 33/1a4 U CPENICTB
UX JOCTHKECHUS.

npeomMemHubIxX:

1) chOpMUPOBAHHOCTh MPEACTABICHUN O MaTeMaTHKEe KaK YacTh MHUPOBOH
KyJbTYPbl U O MECTE MAaTEMATUKH B COBPEMEHHOIN LMBUIIM3ALUHU, O CIIOCO0aX OIU-
CaHUs Ha MAaTEMATHYECKOM SI3bIKE SIBJICHUM pPEAIbHOTO MUPA;

2) c¢(OpMHUPOBAHHOCTh MPEACTABICHUI O MaTeMaTHYECKMX MOHATUAX Kak O
BOKHEHIINX MAaTEMaTUYECKUX MOJENSX, MO3BOJIAIOIIMX ONKCHIBATh U U3y4aTh pas-
HBIE NIPOLIECCHI U SIBJICHUS; TOHUMAaHUE BO3MOXHOCTH aKCHOMAaTHYECKOI'O MOCTPO-
€HUs MAaTEMaTUYECKUX TEOPUH;

3) BIaJICHHE METOAAMHU JOKAa3aTEIbCTB M AJITOPUTMOB PEIICHHUS; YMEHHE HX
IIPUMEHSITh, IPOBOJIUTH JTOKA3ATENBHBIE PACCYKIACHUS B X0/I€ PEILICHHUS 3314,

4) BIaJ€HNUE CTAaHAAPTHBIMM IIPUEMAMM PEIICHUS PALMOHAIBHBIX W HUppaLUO-
HaJIbHBIX, TIOKA3aTEIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U HEpa-
BEHCTB, UX CHCTEM; HCIIOJb30BAaHME T'OTOBBIX KOMIIBIOTEPHBIX MPOrpamMM, B TOM
yucie I MOUCKA MYTH PELIEHUS U WUIIOCTPALMM PELICHUs YPABHEHHWU M HEpa-
BEHCTB;

5) c()OpMUPOBAHHOCTh MPEACTABICHUN 00 OCHOBHBIX MOHATHSX, UIEAX U METO-

JaX MAaTEMaTU4YECKOro aHaJIN3a;

6) BIaJCHUE OCHOBHBIMU IIOHATHUAMHU O IUIOCKMX U HPOCTPAHCTBEHHBIX I'€O-
MeTpUYEeCKuX (Urypax, UX OCHOBHBIX CBOWCTBax; C(HOPMHPOBAHHOCTb YMEHUS
pacro3HaBaTh Ha 4epTexax, MOJAENSAX U B PEalbHOM MHUpE TreoMeTpuyeckue Qpu-
Iypbl; IPUMEHEHNE M3YYEHHBIX CBOMCTB reoMeTpHuecKux Guryp u Gopmyi ais
peleHns TeOMETPUYECKHUX 3a7a4 U 3a]1a4 C IPAKTHUYECKUM COJIEPKAHUEM;

7) cOpMHPOBAHHOCThH MPEACTABICHUN O MPOLIECCaX MU SIBJICHUSX, UMEIOIINUX
BEPOSATHOCTHBI XapakKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAJTBHOM MHU-
pe, 00 OCHOBHBIX MOHSATHUSAX AIEMEHTAPHON TEOPUU BEPOATHOCTEH; YMEHUN HAXO-
JUTh U OLIEHWBATh BEPOSTHOCTH HACTYIUUIEHUS! COOBITHI B MPOCTEHIINX MpaKTUYE-
CKHMX CUTYyalMsIX U OCHOBHBIE XapAaKTEPUCTUKU CITyYalHBIX BEJINYWH;

8) BJIaJICHHE HABBIKAMM HCIOJb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX IPOrPAMM MPH

peLIeHNHU 3a/1a4;

B pesynbrare n3ydeHus yaeOHOro npeamera « MaTemMaTHKa Ha YPOBHE Cpejl-
HEero o0Iero oopa3oBaHus:
BrimyckHUK Ha 0230BOM YPOBHE HAyUHTCS:

— BBITIOJIHATh apU(METHUYECKHE ACHCTBHS, COYETass YCTHbIE W IMHChMEHHBIC
IPUEMBbI, MPUMEHCHHE BBIYMCIUTEIBHBIX YCTPOMCTB; HAXOAWTh 3HAUCHUE KOPHS
HATYpaJIbHOM CTENEHH, CTEIEeHHW C paIllMOHAJILHBIM IOKa3aresiem, jorapudma, uc-
I0JIb3YS MTPH HEOOXOAMMOCTH BBIYUCIIUTEIbHBIC YCTPOMCTBA; TOJIb30BATHCS OLICHKOM
Y TIPUKHUIKOM TIPU MPAKTHYECKHUX pacyeTax;

— IPUMEHSTh TOHATHS, CBA3aHHBIC C ICTUMOCTBIO IENIBIX YHCEN, IPH PEIICHUN
MaTEMaTHYCCKHX 3a]1a4;



— HaXOJUTh KOPHU MHOTOUWIEHOB C OJIHOM IEPEMEHHOM, PacKIaablBaTh MHOIO-
YJIEHbI HA MHOXKHTEIIN;

— BBINOJIHATE JEHUCTBHS C KOMIJIEKCHBIMU YHCIIAMU, IIOJIB30BAThCS T€OMETPHU-
YECKOM MHTEpIpPETAlMEed KOMIUIEKCHBIX YHCEJ, B IPOCTEHINUX CIIy4yasX HaXOAWTh
KOMIUIEKCHBIE KOPHU YPAaBHEHUH C IEHCTBUTEIbHBIMU KOI(PPUIIUEHTAMU;

— MPOBOJUTH MpeoOpa30BaHUs YMCIOBBIX U OYKBEHHBIX BBIPAKEHUH, BKIIIOYA-
IOLIUX CTENEHH, paJuKalbl, Jorapu@mMel 1 TPUTOHOMETpHUecKHe (QYHKIINU;

— HCNOJb30BATh MPUOOPETEHHBIE 3HAHUSA U YMEHUS B NMPAKTHYECKOU J1ESITEIIb-
HOCTU M B TIOBCETHEBHOM XKM3HU ISl MPAKTUUECKUX PAacYeTOB MO (opMyJiaM, BKIIIO-
yasi GOpMyJIbl, COAEpKaIINe CTENEHH, PaJUuKalbl, JOrapuMbel U TPUTOHOMETpHUUE-
CKUE (PYHKLMH, HCIONb3Yysl MPU HEOOXOJUMOCTU CIIPABOYHBIE MaTEpHabl U IpPO-
CTEHIINE BBIYUCIUTEIBHBIEC YCTPOMCTBA;

— OnpeaeNITh 3HaueHue (QYHKUUU MO0 3HAYCHUIO apryMEHTa IMpH Pa3IndHbIX
croco0ax 3agaHus PyHKINU;

— CTpOUTh TpaUKU M3YUYEHHBIX (YHKUHWW, BBIIOJHATH MPEeoOpa3oBaHUsl rpa-
(UKOB;

— ONUCBIBATH MO rpapuKy U 1o (hopmyIie MOBEACHHUE U CBOMCTBA (PyHKIINU;

— pelmaTh ypaBHEHMs, CHCTEMBI YPABHEHUM, HEPABEHCTBA, UCIIONIb3Ys CBOMCTBA
GyHKIMHI 1 UX rpaguuecKkue MpecTaBIeHUs;

— MCMOJB30BaTh MPUOOPETEHHbIE 3HAHUSA U YMEHUS B NMPAKTHUECKOU JEATEIb-
HOCTH U B MOBCEIHEBHOW KU3HU JJI1 OMHCAHUS U UCCIENOBAHUS C MOMOUIBIO (DYHK-
LIMI peajbHbIX 3aBUCUMOCTEN, MPE/ICTABICHUS UX TpaUuecKu; HHTEpIIpETAIUs rpa-
(bMKOB peajbHBIX MPOLIECCOB;

— pemaTh paluoHaNbHbIE, MOKa3aTelIbHbIE U JIOTapu(PMHUUECKUE YpaBHEHUS U
HEPaBEHCTBA, UPPALMOHATIBHBIE U TPUTOHOMETPUYECKUE YPABHEHHUS], UX CUCTEMBI;

— I0Ka3aTh HECJIOKHBIC HEPABEHCTBA,

— pemaTh TECTOBBIE 3aJaud C TMOMOUIBIO COCTABJICHHUS YPAaBHEHUW M Hepa-
BEHCTB, UHTEPIIPETUPYS PE3YJIHTAT C yUETOM OTPAaHUUECHUM YCIOBUS 3a/1a4H;

— n300paxaTh Ha KOOPAMHATHON TMJIOCKOCTH MHOXECTBA PEIICHUM ypaBHEHUHN
Y HEPABEHCTB C ABYMS NIEPEMEHHBIMU U UX CUCTEM;

— HaXOJUTh TNPUONMKEHHbIE PEIIECHUs YPAaBHEHUN M WX CHCTEM, HMCHOJb3Ys
rpauuecKkuil MeToI;

— pelmaTh ypaBHEHHMs, HEPAaBEHCTBA U CUCTEMBI C MPUMEHEHUEM TpaduyecKux
MPEICTABICHUI, CBOMCTB (DYHKIIUI, MPOU3BOIHOM;

— HCIIOJIb30BaTh NMPUOOPETEHHBIE 3HAHUSI U YMEHHS B MPAKTUUYECKOMN JesATeb-
HOCTH U B MOBCEIHEBHOW XU3HU JJI1 IOCTPOEHUS U CIEAOBAHUS MPOCTEHIINX MaTe-
MaTHYECKHUX MOJICIICH;

BrinmyckHuK Ha 0230BOM YPOBHE MOJIyYUT BO3MOKHOCTh HAYUUTHCS:

— pewmaTh npocTeiine KOMOUHATOPHBIE 3a/1a4d METOJIOM iepedopa, a TaKkKe ¢
MCII0JIb30BAaHUEM U3BECTHBIX (OpMyJI, TpeyroyibHuKa llackans; BerYucisaTh kodpdu-
nueHThl OuHoma HeioToHa no ¢opmysie u ¢ ucnoiab3oBaHueM TpeyronbHuka [lacka-
Js1;



— BBIYHUCIISATh BEPOSATHOCTU COOBITUHA HA OCHOBE IMOJACYETa YHUCIA HCXOOB
(mpocTerIme ciydan);

— HUCIIOJIb30BaTh NMPUOOPETEHHBIE 3HAHUSI U YMEHUS B MPAKTUUYECKOMN J1eATeb-
HOCTHU M B IIOBCEHEBHOMN KWU3HM I AHAJIM3A PEABHBIX YHCIOBBIX JAHHBIX, IIPEA-
CTAaBJICHHBIX B BHJIE JUarpaMM, rpa@ukoB; JJIs aHaiau3a MUH()OpPMALUK CTATUCTUYE-
CKOT'O XapaKTepa;

— HAXOJAUTh CYMMY OECKOHEYHO yOBIBAIOIIEH r€OMETPHUUECKON MTPOTPECCUU;

— BBIYHCIIATH IPOM3BOHBIC U TIEPBOOOPA3HBIC FIEMEHTAPHBIX (PYHKIIUH, MPH-
MEHss MMPaBUJIa BBIYHUCIECHUS MMPOU3BOAHBIX U MEPBOOOPA3HBIX, UCIOJB3Ys CHPABOY-
HBIE MaTEpHUaJbl,

— HhccreoBaTh QYHKIMKM U CTPOUTH MX I'paUKH ¢ TOMOIIbIO IPOU3BOAHOM;

— pemiath 3a/1a4il ¢ MPUMEHEHUEM ypaBHEHUS KacaTelbHOU K rpaguky ¢yHK-
IUH,

— pemaTh 3a7aud Ha HaXOXJICHHE HauOOJIBIIEr0 M HAMMEHBIIEr0 3HAYEHUS
(yHKLIHU Ha OTPE3KE;

— BBIYMCJIATH IUIOIIAb KPUBOJIMHENHOMN TpaleLny;

— MCNOJb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHUS B MPAKTUUYECKOUN NEsITelb-
HOCTH W B TIOBCEJIHEBHOM JKU3HU JJIs PEIICHHS] T€OMETPUYECKUX, (PU3NUYECKHX, KO-
HOMHUYECKUX WU APYrHMX MPUKIAJAHBIX 337ad, B TOM YHUCIE 33a/Ja4 Ha HauOONbIIHE U
HaVMEHBIINE 3HAYCHUS C IPUMEHEHUEM aIllapara MaTEMaTHIECKOTO aHAJIN3a;

— COOTHOCHTD IJIOCKHE T€OMETpUUYECKUEe (PUTYpBl U TPEXMEPHBIE OOBEKTHI C UX
ONKCaHUSAMU, YEPTEKAMU, U300PAKEHUSIMU; pa3INdaTh U aHAJIU3UPOBATH B3aUMHOE
pacrnosoxeHue Quryp;

— M300paXkaTh reOMETpUUECKUE (PUTYphI U TeNa, BHIMOIHIATH YEPTEK MO yCIIO-
BUIO 33/1a4H;

— pelaTh reOMETPUYECKHUE 3aJ]a4H, ONUPASICh HA U3YUYEHHBIE CBOMCTBA IIJIAHU-
METPUYECKUX U CTEPEOMETPUUYECKUX (UTYp U OTHOLICHUA MEXY HUMH, PUMEHSS
anredpanyecKuii 1 TPUrOHOMETPUYECKUH anmnapar;

— IIPOBOJUTH JOKA3aTEIbHBIE PACCYKACHUSA IPU PELICHUHU 3a1ay, JOKa3bIBaTh
OCHOBHBIE TEOPEMBI Kypca;

— BBIYUCIISATH JTUHEHHBIE 3JIEMEHTHI U YIJIbl B MPOCTPAHCTBEHHBIX KOH(Urypa-
LUSAX, 00BEMBI U IUIOIIAIN MOBEPXHOCTEW MPOCTPAHCTBEHHBIX TEJl M UX MPOCTEUIINX
KOMOMWHAaIIWI;

— IPUMEHATh KOOPJAWHATHO-BEKTOPHBIM METOJ IJIs1 BBIYMCIIEHUS OTHOIICHUH,
pPacCTOSIHUM U YTJIOB,

— CTPOUTH CEUYEHHUSI MHOTOTPAHHUKOB M U300pa)kaTh CEUEHUs TEJ BPAIICHHUS;

— MCMOJb30BATh MPUOOPETEHHBIE 3HAHUSI U YMEHHUS B MPAKTUUECKOMN NesITelb-
HOCTH ¥ B MOBCEJIHEBHOM >KM3HU JJIs1 UCCIEA0BaHUs (MOIETUPOBAHMS) HECIOXKHBIX
MPAKTUYECKUX CUTYyallMi HAa OCHOBE M3YyYEHHBIX (POPMY] U CBOMCTB (UTYp; BHIYMC-
JICHUs JUIMH, TUIOIIaAed U 00beMOB NPU PEUICHUH NMPAKTUYECKUX 3a]ad, UCIOJIb3YsI
Py HEOOXOJIUMOCTH CIPABOYHUKHU U BBIYMCIIUTENbHBIE YCTPOMUCTBA; MPUOOPETEHUS
MPAKTUYECKOIO OMbITa ACATEILHOCTH, MPEAIIECTBYIOMEH MpodeccnoHaibHOM, B OC-
HOBE KOTOPOMH JIEKUT JaHHBIM y4eOHbBIN IPEIMET;



1.4. Conep:xanue yueOHOM JUCHMILIUHbBI
(*3Be3/10YKOI BBIJICISIOTCS TEMBI 3aHATHI, IPOBOAUMBIX B (JOPME MPAKTUIESCKON TTOATOTOBKH)

BBEJIEHUE
MarteMaTuKa B HayKe, TeXHMKe, IKOHOMHUKE, MH(OPMAITMOHHBIX TEXHOJI0-
TUSIX U MPAKTHYECKOM NeSTeIbHOCTH.
Lenu u 3aaun U3y4eHUsI MATEMAaTHKHU TIpU ocBoeHuu crienuanbHocTeit CIIO.

PA3JIEJI 1. AVITEBPA
TEMA 1.1. PA3BBUTHUE IOHATUSA O YUCJIE*
1.1.1 Heuasble u pauuoHaJbHbIe YUCcaa. JlelicTBUTEIbLHBIE YUCJIA.

IIpakTuyeckoe 3ansitue Ne 1. ApupmMernyeckue 1eHCTBUS HAJl YUCITAMH.

1.1.2. Ilpubnuscennsvie gptuucieHun.

IIpakTuueckoe 3anaTue Ne 2. HaxoxaeHue npuOJIMKEHHbIX 3HAYEHUN BeJH-

YHMH U NOrPELIHOCTe BBIYUCJIEHNH, CDABHEHUE YHUCIIOBBIX BBIPAKECHUM.

1.1.3. Komnnekcuwte uucna. /leiicmeus HAO KOMNIEKCHbIMU YUCIAMU 8 alleedpau-
yeckoul @opme. I'eomempuueckas unmepnpemayus KOMHJIEKCHO20 HYUCIA.
Tpueonomempuueckas u nokazamenbHdas )opma KOMNIEKCHO20 ducaa. /leti-
CMBUST HAO KOMNJIEKCHbIMU YUCTAMU 8 MPULOHOMEMPULECKOU U NOKA3Amelb-
HOU ¢hopmax.

TEMA 1.2. KOPHU, CTEIIEHHU U JIOTAPU®MbI*

1.2.1 Kopuu u crenenn™. KopHu HaTypaJlbHOW CTENEHHU W3 YUCIA U UX CBOU-
CTBa.

IIpakTuueckoe 3ansiTue Ne 3. Briuncienvue u cpaBHeHUE KOpHEU. BoimomnHe-
HUE PACUETOB C pauKaIaMH.™

1.2.2. CteneHnu ¢ panMoHaIbHBIMH MOKA3aTeAsIMHU, UX cBolicTBa*. CTeneHu
C JEUCTBUTEIILHBIMU MMOKA3aTEIAIMU, UX CBOMCTBA.

1.2.3. Ceoiicmea cmenenu c oelicmgumenvHbvim noxkazamesem. IIpeobpaso-
BAaHME PALIMOHAIBHBIX, UPPAMOHAIBHBIX CTEIICHHBIX BBIPAKECHUIA.

IpakTuyeckoe 3ansaTue Ne 4. HaxoxjaeHue 3HAYCHHM CTENEHEW C paruo-
HaJIbHBIMH MMOKa3aTeIAMU. >

IIpakTuueckoe 3ansaTue Ne 5. Penienue nppauirOHaIbHbIX YPABHCHUH.

IpakTnueckoe 3ansiTue Ne 6. CpapHenue creneHeid. IIpeodpa3oBaHus BeIpa-
KEHUH, COJIepXKAILUX CTEeHH.™

1.2.4. TlpeoOpa3oBaHue mnoKa3aTeJbHbIX BbipaxeHuii. IIpeoOpa3zoBanue
ajqredOpanyecKnx BbIpaKeHUM.

IIpakTnueckoe 3ansaTue Ne 7. PereHne noka3aTeabHbIX YPaBHEHUN.

1.2.5 Jlorapu¢m. Jlorapudm yrciia. OCHOBHOE JIOrapu(pMUUYECKOE TOKIECTBO.
Jecsatuunbie U HaTypanbHble Jorapudmsl. [IpaBuna neiicteuii ¢ norapudpmamu. Ile-
pexol K HoBoMy ocHOBaHuI0. [Ipeobpa3oBanue orapuMuueckux BoIpaXKeHUH.

IpakTnueckne 3anaTuss Ne 8. HaxoxnaeHue 3HaveHMid Jorapudma mno
MPOM3BOJIbLHOMY OCHOBAaHHUIO. llepexox oT 0THOro0 OCHOBaHUSA K IPYTOMY.

IpakTuyeckue 3ausitusi Ne 9. Berunciienne u cpaBHeHHE J0rapu(MOB.

IIpakTuyeckoe 3ansatue Ne 10. [IpuGmxkeHHbIE BBIYHCICHUS W PELICHUS



IIPUKJIAAHBIX 3a7a4.
IIpakTnueckoe 3ansaTue Ne 11. Pemenne norapugmMuueckux ypaBHEHHIA.

TEMA 1.3. OCHOBbI TPUTOHOMETPUU

1.3.1 Paauannas mepa yria. BpamareibHoe nBuskenue. CuHyC, KOCHHYC,
TAHI€HC U KOTAaHT€HC YUCIIA.

IIpakTuueckoe 3ansiTue Ne 12. PagranHblii METON U3MEPEHUS YIJIOB Bpalle-
HUS U CBSI3b C TPAyCHOU MEPOM.

1.3.2. OcHOBHBIE TPUTOHOMETPHUYECKHE TOXKIECTBA.

IpakTnueckoe 3ansaTue Ne 13. @opmyna npuBeneHusi. OCHOBHBIC TPHUTOHO-
METPUYECKHE TOXKICCTBA

IIpakTuyeckoe 3ansitue Ne 14. opmyIibl CII0KEHUS.

IpakTnueckoe 3ansitue Ne 15. @opMynbl 1BOMHOrO aprymeHTa, GopmyJibl
YABOCHMUS.

1.3.3 @opmynvl nonoeunnozo yana.

1.3.4 IIpeoOpa3oBaHue CyMMbI TPUTOHOMETPHYECKUX (PYHKUMH B NMPOM3-
BeJeHHe U 00paTHO.

IIpakTuyeckoe 3ansitue Ne 16. [IpeoOpazoBanue CymMMbl TPUTOHOMETPHUUE-
cKuX (yHKIUN B MPOU3BEICHUE, U 0OPATHO.

1.3.5. Buvipasicenue mpuzonomempuueckux (yHKuuil uepe3 maHz2eHc nojio-
6UHHO20 ap2ymMenma.

1.3.6 IIpocTeiinine TPUrOHOMETPUYECKUE YPABHEHUSI.

1.3.7 Ilpocmeiimiue mpuzonomempuueckue HepageHcmaed.

IpakTnueckoe 3ansitue Ne 17. IlpocTeiiime TpUroHOMETPUICCKHUE ypaBHE-
HUSI U1 HEPABEHCTRA.

1.3.8 OOpaTHble TpUroHOMeTpUYecKHe (YHKIUHM. apKCUHYC, apKKOCHHYC,
apKTaHT€HC YucIa.

IIpakTuyeckoe 3ansitue Ne 18. OOpaTHbie TpUrOHOMETpUYECKUE (DYHKIIMH

1.4. ®YHKIIUU, UX CBOMCTBA U TPAOUKN*

1.4.1 ®ynkouu. O6nacTh ompeneneHUuss U MHOMXECTBO 3HA4YCHH; rpaduk
byHKIMHU, TocTpoeHHEe TpadukoB (GYHKIMMA, 3aJaHHBIX PA3JIMYHBIMU CIIOCOOAMH.
CpoiicTBa (hyHKIIMH: MOHOTOHHOCTh, Y€THOCTh, HEUETHOCTh, OTPAHUYEHHOCTh, TIEPH-
OIMYHOCTh. [IpoMeXyTKHM Bo3pacTaHusi U YObIBaHUs, HauOOJbIIEC U HAUMEHbIIIEE
3HAUCHUA, TOYKH HIKcTpemyma. ['paduueckas untepmperanus. Apudmernueckue
onepanuu Haj GyHKIuAMA. CinoxHas QyHKIHS (KOMIO3HUITU).

IpakTnueckoe 3ansitue Ne 19. [Toctpoenue u yrenue rpadukoB GyHKITUH.

1.4.2 Tlpumepbl GyHKIHOHAIBbHBIX 3aBHCUMOCTEH B peajibHBIX MpoLeccax
U SIBJICHUSX.

IIpakTnueckoe 3ansitue Ne 20. IIpumepsl 3aBUCUMOCTENH MEXAY NEPEMEH-
HBIMH B PEJTbHBIX MPOIIECCaxX U3 CMEKHBIX JTUCIIUILINH.

1.4.3 Ilonamue o nenpepvienocmu hynkyuu. Oopamnvie gpynxyuu. Oodracmo
onpeoenenusi u obnacms 3HaveHuti oopamuou Qynxyuu. I'pagpuxk oopammuoit ghynk-
uuu.

1.4.4 Crenennble, moka3arejbHble, JorapupmMmuiyeckue U TPUTOHOMETPH-



yeckue ¢pynknun. O6parHbie TpuroHoMmerpuueckue GyHkiuu. OnpeneneHus QyHk-
ui, ux cBorcTBa U rpaduku. [Ipeodbpa3oBanus rpagukos. [lapannenbHblil nepeHoc,
CUMMETPHUSI OTHOCUTEIBHO OCEN KOOPAMHAT U CUMMETPHSI OTHOCUTEIIPHO HAadaia Ko-
OpIMHAT, CAMMETPUSL OTHOCUTEIILHO NPSIMOU Y=X, PACTSXKEHUE U CKATUE BIOJb OCEU
KOOpJWHAT.

IIpakTnuyeckoe 3ausitue Ne 21. HenpepbiBHbIe M nepuoanyeckre QyHK-
muu. Onpenenenue pyukuuid. Mccneqoanue ¢pynkiuu. CBoMcTBa JIMHEHMHOM, KBaJpa-
TUIHOU, KYCOUHO-JTUHEWHON B APOOHO- TMHEHHOU (QYHKITUMA

IpakTnueckoe 3ansaTue Ne 22. OOpaTHble TPUrOHOMeTpHYeCKHEe (QYHK-
uumn. CpolictBa W rpaduku cuHyca, KOCHHYyca, TaHT€HCa M KoTaHreHca. OOpaTHbIC
(yHKUMU U UX TpadUKu

Ipakruueckoe 3anstue Ne 23. Ilpuxkiagubie 3aga4uu. [Ipeobpa3oBanus rpa-
dbuka pynkuuu. 'apmoHndyeckue KoiaeOaHusl.

TEMA 1.5 YPABHEHUSA U HEPABEHCTBA*

1.5.1 YpaBHeHusi u cucreMbl ypaBHeHMi. PaninonanbHbIe, UppalliOHAIBHBIE,
II0KA3aTeIbHbIC, TPUTOHOMETPUYECKUE YPABHEHUSA M CUCTEMBbI ypaBHEHUH. PaBHO-
CWIBHOCTb YPABHEHUM, HEPABEHCTB, CUCTEM. OCHOBHBIE NPUEMBI PELICHUS PaLyo-
HaJIbHBIX, MPPalMOHAIBHBIX, ITOKA3aTEIbHBIX W TPUTOHOMETPUYECKUX YPAaBHEHUU
(pa3noxeHue Ha MHOYKUTEIU, BBEJICHUE HOBBIX HEM3BECTHBIX, MMOACTAaHOBKA, rpadu-
YECKHUM METOJ).

1.5.2 HepaBencrBa. Ucnosib30BaHue cBOWCTB U rpagukoB GyHKIUH npu
pelIeHUM YpPaBHEHUI M HepaBeHCTB. PamumonanbHbIE, MppaMOHAIbHBIE, MTOKA3a-
TeJIbHbIe HepaBeHCTBA. OCHOBHBIE MPUEMBI UX pelieHud. Meron untepsanos. M300-
pa)keHUE Ha KOOPAMHATHOW IUIOCKOCTH MHOKECTBA PEIICHUN YpaBHEHUH W HeEpa-
BEHCTB C JBYMs [IEPEMEHHBIMU U UX CUCTEM.

1.5.3 Tpuconomempuuecxkue nepasencmea. OcHognvle npuemvl Ux peuieHusl.

IpakTnueckoe 3ansitue Ne 24, IlpeoOpa3oBanue ypaBHeHuii. [Toka3arenb-
HbIE, TIorapuPpMUYECKUE, TPUTOHOMETPUUECKUE YPABHEHUS.

IIpakTuyeckoe 3ansitue Ne 25. Vcnonbs3oBaHue CBOWCTB U rpaukoB (yHK-
LIWW 711 PELIEHUS] YPABHEHUN U HEPABEHCTB.

1.5.4 TlpuMeHeHMe MaTeMATHYECKMX METOJ0B /ISl PellleHUsl CoAep:Ka-
TeJbHBIX 33/1a4 M3 Pa3jIMYHbIX 00/1acTell HAYKH M NpakTuku. MHTEpnperanus
pe3yJIbTaTa, YYET PEATbHBIX OTPAHUYCHHM.

IIpakTuueckoe 3ansaTue Ne 26. Peumienue comep:karebHbIX 3a/1a4 U3 pas-
JIMYHBIX 00J1acTeil HAYyKU M NMPaKTUKU. KopHu ypaBHeHuii. PaBHOCHIBHOCTh ypaB-
HeHuli. OCHOBHBIE IIPUEMBI PELICHUsI YpaBHEHUN. PereHne cucteM ypaBHEHUN.

TEMA 1.6. KOMBUHATOPUKA, CTATUCTUKA U TEOPUA
BEPOSITHOCTEM*
1.6.1 OcHoBHBbIe MOHATHA KOMOMHATOPUKHU™. 3alauyd Ha TOJACYET YHCIA
pa3MelIeHni, MepecTaHOBOK, coueTaHui. Pemenue 3a1a4 Ha mepedop BapuaHTOB.
IpakTnueckoe 3ansaTue Ne 27. Pemenne KOMOMHATOPHBIX 3aaa4.™ Hcro-
pus pa3BUTHUSI KOMOMHATOPHUKU, TEOPUU BEPOSITHOCTEH M CTATHUCTUKH M MX POJIb B pa3-
JUYHBIX cepax 4YeToBEeUeCKOH ku3HenesaTenbHocTu. [IpaBuna komOuHatopuku. Pas-



MCUICHUA, COUYCTAHUA U ICPCCTAHOBKHU.

1.6.2 ®opmyaa 6unoma Herorona*. CBoiicTBa OMHOMUHATBHBIX KO3 UIIM-
eHTOB. TpeyronpHuk Ilackans.

IIpakTnyeckoe 3ansitue Ne 28. ®opmyna Ounom Hprotona. TpeyroapHuK
[Tackass.

IpakTHuyeckoe 3ansaTue Ne 29, Peiienre npukiaaabix 3a1a4.™

1.6.3 CoObITHE, BEPOATHOCTH COOBITHS, CJI0KEHHEe U YMHOKEHHE BEpPOsiT-
HOCTei.

IIpakTnueckoe 3ansaTue Ne 30. Kuaccuueckoe ompeneseHne BepOSITHO-
CTH™, CBOMCTBA BEPOATHOCTEH, TEOpEMa O CyMME BEPOSITHOCTEH.

IIpakTuyeckoe 3ansitue Ne 31. Briuucienue BepostHocTed. [Ipuxinamnbie
3a/1a4H.

1.6.4 IlonsiTHe 0 HE3AaBUCUMOCTH COOBITHI. /{McKkpeTHast cayyaiinas BeJu-
YHMHA, 3AK0H ee pacnpenejeHus. YncioBble XapaKTEepUCTUKN JUCKPETHOM Cilydan-
HOU BenuuuHbl. [loHsATHE 0 3aKOHE OOJIBIINX YUCET.

1.6.5 IpeacraBiaenne JaHHBIX (TaOIHUIIBI, TUArpaMMBbl, Tpaduku). I'eHepain-
Hasi COBOKYITHOCTb, BbIOOpKaA, cpenHee apudmernueckoe, meauana. Ilonsitue o 3a-
Aa4YaX MATEeMaTHYeCKON CTATUCTUKH.

1.6.6 Pemenne npakTu4ecKux 3a/1a4 ¢ NpUMeHeHHEM BEePOSITHOCTHBIX Me-
TOAOB.

IpakTnueckoe 3ansaTue Ne 32. [IpencraBineHue 4YUCIOBBIX JNaHHBIX. [Ipu-
KJIaJIHbIC 3a/1a4H.

PA3JEJI 2. HAYAJIA MATEMATHUYECKOI'O AHAJIU3A
TEMA 2.1. MOCJIEAJOBATEJIBHOCTHU

2.1.1 Cnoco0bl 3aaHUs U CBOMCTBAa YHCJIOBBIX IOCJI€I0BATEILHOCTEN.
CyMMupoBaHue nocieoBaTelIbHOCTEH. beckoHeuHo yObIBaromiasi reoMeTpuyecKkas
MIPOTPECCUs U €€ CymMMa.

IpakTuueckoe 3ansitue Ne 33. UucnoBast mocae10BaTeIbHOCTh

IIpakTnueckoe 3ansaTue Ne 34. beckoHeyHO yObIBaroiias reoMeTpuyeckas
porpeccHs.

2.1.2 Ilonamue o npeoene nociedoosamenvnocmu. Cywecmeosarue npeoeia
MOHOMOHHOU 02PAHUYEHHOLL NOCAe008AMENbHOCTIL.

IIpakTnueckoe 3ansaTue Ne 35. [Ipenen nociie10BaTeIbHOCTH.

TEMA 2.2. TIPOU3BOJHAA U EE IPUMEHEHUE*

2.2.1 Tlonsitue 0 Mpou3BOAHON GyHKUMHU, ee reoMeTpUYeckuii U pusuye-
CKMIi CMBICJI. YpaBHEHHE KacaTelbHOHU K rpaduky ¢pyHkuuu. [Ipou3BoiHbIE CYMMBI,
Pa3HOCTH, POU3BEACHUS, YacTHbIE. [[pOM3BOIHBIE OCHOBHBIX 3J€MEHTAPHBIX (QYHK-
1007178

IpakTuueckoe 3ansaTue Ne 36. [IponsBogHas: MEXaHUUECKUI U T€OMETpUYE-
CKUI CMBICII IPOU3BOTHOM.

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

IIpakTuueckoe 3ansitue Ne 38. IIpasuina u hopmyisl nuddepennrpoBanms.

2.2.2 TlpumeHeHMe MPOU3BOIHON K HCCIeN0BAHNI0 (PYHKUMIA U MOCTpoe-



HUI0 TPaUKOB.

IpakTuueckoe 3ansaitue Ne 39 VccinenoBanne QPyHKITMU C TTOMOIIBIO TTPOM3-
BOJIHOM.

2.2.3 IlpousBoaHbie 00paTHOH QYHKIIUM M KOMIIO3UUMHU (PYHKLIMMU.

2.2.4 TlpumMepbl UCNOJIb30BAHUS NMPOU3BOAHON A/l HAXOKIEHHUS HAWIYY-
1Iero peleHus B MPUKJIAIHbIX 3a1a4aX.

IIpakTuyeckoe 3anaTue Ne 40. HaxoxneHne HanOONbIIEro, HAMMEHBLIETO
3HAYEHUS U SKCTPEMAJIbHBIX 3HAYEHUHN (YHKIIHH.

2.2.5 Bropasi npou3BojHasi, ee reoMeTprUYecKHid U (PU3HYECKHUIT CMBICI.
HaxoxneHne ckopocTH JUIs rpoliecca, 3aJaHHOro (POpMyJIoN U rpaguKoM.

TEMA 2.3. IEPBOOBPA3HASA U UHTEI'PAJI

2.3.1 IlepBooOpa3Hasi u uHTerpaJ. [IpumeHeHre onpeaeseHHOro HHTerpaia
JUIE  HAXOXKICHUS IUIOMIAJM KPUBOJMHEWHOW Tpaneunu. Popmyna Herotona-
Jleitonuna. [IpuMepsl MpUMEHEHHs] HHTETpasia B PU3UKE U T€OMETPHH.

IpakTnuyeckoe 3ansitue Ne 41. HenmocpeacrBeHHoe HHTerpupoBanue. Mu-
Terpai u nepBoodopa3Has

IIpakTHyeckoe 3ansaTHe Ne 42. VIHTerpupoBaHrue METOOM 3aMEHBI IIEPEMEH-
HOM.

IIpakTuyeckoe 3ansitue Ne 43. VIHTerpupoBaHue 1o 4acTsim.

IIpakTnueckoe 3ansatue Ne 44. Boiunciienne onpeaejieHHbIX HHTEIPAJIOB.
Teopema HeroTona—Jleitonuia

IIpakTuyeckoe 3ansitue Ne 45. [[puMeHeHne UHTErpajia K BHIYUCICHHUIO (U-
3UYECKUX BEJINYMH U ILIOMIAAEH.

PA3JIEJ 3. TEOMETPUA
TEMA 3.1. IPAMBIE U IIVIOCKOCTHU B NIPOCTPAHCTBE*

3.1.1 B3aumHoe pacmnoJio:keHHe JABYX NPSIMbIX B mpocTpancTse.* [lapai-
JETBHOCTh NpsIMOU M IIOCKocTH. [lapamnensHOCTh Mutockocren. Ilepnenaukymsp-
HOCTb MPSIMOU U TIOCKOCTH. IleprnenauKyIisip 1 HakJIOHHasA. YTOJ MEXIy IPSAMOU U
IJIOCKOCTBIO. JIByIpaHHBIM yroJl. YTOJ MEXAY IUIOCKOCTAMU. IlepneHauKynspHOCTb
JIBYX TIJIOCKOCTEM.

IIpakTnueckoe 3ansitue Ne 46. B3anmHoe pacinoJio:xkeHne NpsAMbIX U IJIOC-
Kkocreii. *[Ipu3HaKky B3aMMHOTO PACTOJOKEHUS MPSMBIX. YTOJ MEXIY MPSIMBbI-
Mu. [leprieHAUKYIAp U HAKJIIOHHAS K TUIOCKOCTH. YTOJ MEXIY MPSIMOU U MIJIOCKO-
CTBIO

IIpakTuueckoe 3ansiTue Ne 47. TeopemMbl 0 B3aMMHOM PaCIOJIOKEHUU
NpsAMoii U II0CKOCTH. *TeopeMa 0 TpexX MepHeHIUKYJIIsIpax

3.1.2 T'eomeTpuyeckue nMpeodpa3oBaHus NPOCTPAHCTBA: MapaUICIbHbIN Ie-
PEHOC, CHMMETPHSI OTHOCUTENBHO TIOCKOCTH.

IpakTnueckoe 3anaTue Ne 48. [Ipu3Haku U cBOICTBa NMapaUIeIbHbBIX U IEp-
MEHAUKYJIIPHBIX INIOCKOCTEH.

IIpakTnueckoe 3anstue Ne 49. PaccrosiHre OT TOYKM /10 IJIOCKOCTH, OT
NPAMOii 10 MJIOCKOCTH.™ PaccTosiHue Mexy IUIOCKOCTSIMU, MEXIY CKpElIUBAIO-
IIAMUCS TIPSIMBIMH, MEXIy TTPOU3BOJILHBIMU (DUTYypaMH B MPOCTPAHCTBE



3.1.3 IIapassieibHOE POEKTHPOBAHME U €r0 CBOMCTBa. B3aumHoe pacmnoso-
xeHue. 300paxeHne npocTpaHCTBEHHBIX PUTYD.

IIpakTunueckoe 3anaTue Ne 50. [lapannenbHoe NpoOeKTUPOBAHUE U €TO CBOIi-
cTBa.*

3.1.4 IThowaov opmozonansHoil npoeKyuu.

Ilpakmuueckoe 3anamue Ne 51. Teopema o niowaou opmo2coHANbHOU NPOEK-
YUY MHO20Y20IbHUKA.

TEMA 3.2. MHOT'OI'PAHHUKH

3.2.1 BeinykJjible MHOTOTpaHHUKHU. Bepiunel, pedpa, rpaHd MHOTOTPaHHU-
ka. PazBepTka. MHOrorpanssie yrisl Teopema Jidsepa.

3.2.2 llpusma. [lpsimas u HakJoHHasi npu3ma. [lpaBuibHas npu3ma.

3.2.3 MMapamnenenunen. Kyo. [lupamuna. [IpaBunvhas nupamuaa. Y ceueH-
Has nupamuja. Terpasap. Cummerpun B KyOe, B mapajuiesienunesie, B Ipu3Me 1 Iu-
pamuze. CeueHus Kyoa, MpU3Mbl U TUPAMUIBIL.

3.2.4 TlpeacraBieHue 0 NMPaBHJIbHBIX MHOTOTpaHHMKAX (TeTpa’ipe, Kyoe,
OKTa’/Ipe, N0JEKA3IPE U UKOCADIPE).

IIpakTnyeckoe 3ansitue Ne 52. Pa3nmnuHble BUIBI MHOTIOTPaHHUKOB. MXx
U300paKEHHUS.

IIpakTuueckoe 3ansaTue Ne 53. CeueHus1, pa3BepTKA MHOTOTPAHHUKOB.

TEMA 3.3. TEJIA U TIOBEPXHOCTH BPAILIEHUSA
3.3.1 Huaunap u KoHyc. YceueHHblt KoHyc. OCHOBaHUE, BbICOTa, OOKOBas
MOBEPXHOCTh, 00pa3zytomias, pasBepTka. OceBble CEUEHHUS U CEUCHHUS, MapaliebHbIe
OCHOBAHMUIO.
3.3.2 lllap u cdepa, ux ceuenue. KacarejsbHas miockocTh K cepe.
IIpakTuueckoe 3ansitue Ne 54. Ilinomaas nosepxHocTu. Cummerpust Te
BpallleHUus 1 MHOTOTPAaHHUKOB. BUIbI CHMMETpHIA B IPOCTPAHCTBE

TEMA 3.4. UBMEPEHUSA B TEOMETPUU*

3.4.1 O6bem u ero uzmepenue. Murterpanbaas gopmyna odobema. Dopmyrsi
o0beMa Ky0a, MpSAMOYTOJIBHOTO NapajulesienuIea, IpU3Mbl, IUJIMHIPA.

3.4.2 ®opmyJbl 00beMa MUPAMHUABI U KOHYCA.

3.4.3 ®opMyJibl IUIOIIAAU IOBEPXHOCTEH MUJIMHAPA U KOHYCA.

3.4.4 ®opmyJibl 00beMa MIApa U MJIOIAAU cephl.

IIpakTuyeckoe 3ansitue Ne 55. Beraucnenue miomaaeii 1 00beMoB.

3.4.5 Mono6ue Tea. OTHOLIEHHE MJIOIIA/AEH MOBEPXHOCTEH U 00bEMOB MO-
JTOOHBIX TeJI.

TEMA 3.5. KOOPAUHATBI U BEKTOPbI*

3.5.1 lIpsimoyroJibHas (IE€KapTOBA) CHCTEMA KOOPIAMHAT B NMPOCTPAHCTBE.
dopMyna paccCTOSIHUS MEXAYy ABYMsI TOUKaMHU. YpaBHEHHUS cdepbl, MIOCKOCTH U
IIPSIMOM.

3.5.2 BekTopbl. Moaynb BekTopa. PaBeHCTBO BeKTOpOB. Cll0KEHUE BEKTOPOB.
YMHOXKEHHE BEKTOpA Ha YKCIIO. Pa3iioxkeHue BEKToOpa 1o HaIlPaBJICHUSIM. YTOJ MEX-
Iy IByMsI BEKTOPaMH.



3.5.3 Ilpoexknusi BekTOopa Ha ochb. KoopauHatel BekTOopa. CKaJSApHOE MPO-
u3Be/JeHNe BEKTOPOB.

I13 Ne 56. BexTopsi.

I13 Ne 57 YpaBHeHUE OKPY>KHOCTH, cephbl, IIOCKOCTH. PaccTosiHre Mex Iy
TOYKaMHU.

JlelicTBUSl ¢ BEKTOpaMM, 3aJIaHHBIMH KoopAuHAaTaMH. CKalsipHOE TPOU3-
BEJICHUE BEKTOPOB.

BexkTOopHOEe ypaBHeHHE NPAMON M IJIOCKOCTH. VCOIb30BaHUE BEKTOPOB
MIPU 10KA3aTEIHLCTBE TEOPEM CTEPEOMETPHUH.

3.5.6 Ucnosib30BaHMe KOOPAUHAT M BEKTOPOB NPH pellleHUuN MaTeMaTuye-
CKMX M IPUKJIATHBIX 32/1a4.

JIns BHEayIUTOPHBIX 3aHATHUU CTYJIEHTAM Hapsly C pELICHUWEM 3aJ1ad U Bbl-
MOJJHEHUEM MPAKTUYECKUX 3aJaHUN MOXXHO MPEIIIOKUTh TEMbI HCCIEA0BATEIBCKUX
u pedepaTuBHBIX pabOT, B KOTOPHIX BMECTO CEpUN OTACIBHBIX MEJIKUX 3a/lad U
YIpaXXHEHUN TPeIaraloTcsl CIOKETHBIE 3a/IaHusl, TPEOYIOUe JIUTEIbHOU paboThI B
paMKax OJHOM MaTeMaTU4YeCKOW CHUTyalluh. DTU TEMbl MOTYT OBITh KaK WHJUBUIY-
aJTbHBIMM 33JaHUSIMH, TaK U TPYNIOBBIMH JJII COBMECTHOI'O BBIMOJIHEHUS HCCIEH0-
BAHUA.

ITPUMEPHBIE TEMBI PE®EPATOB (JIOKJIA1OB),
NHIANBUAYAJBHBIX ITPOEKTOB

HenpepoiBHbIE Ap0oOH.

[IpuMeHeHne CIOKHBIX TPOLIEHTOB B SKOHOMUYECKUX pPAacUeTax.
[TapaienbHOE MPOEKTUPOBAHUE.

CpenHue 3Ha4eHNs U UX PUMEHEHUE B CTATUCTHUKE.
BekTopHoe 3a1aHne NpsIMbIX U INIOCKOCTEN B TPOCTPAHCTBE.
CrnoxeHre rapMOHMYECKHUX KOJICOAHUIA.

['paduueckoe perieHre ypaBHEHUN U HEPABEHCTB.
[IpaBunbHBIE U MOTYPABUIbHBIE MHOTOTPAHHUKH.
Konunueckue ceueHus u ux NpUMEHEHHE B TEXHUKE.

0. Tonstue nuddepeHnurana u ero MPUIOKECHHS.

1. Cxewmbl MOBTOPHBIX UCTIbITAaHUN bepHymu.

2. HccnenoBaHue ypaBHEHUH U HEPABEHCTB C TapaMETPOM.

PR BOO~NOOR~WNE



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUIJIAHBI

2.1. O0bem y4eOHOM TUCUMILIMHBI U BUbI Y4e0HOi# padoThl

B tabmune yka3zaH o0bEM BpeMeHHM, 3aIVIAaHMPOBAHHBIM Ha pealn3aluio BCEX

BHJIOB YueOHOM pabOTHI:

Bup yueOHoii paboThl Oobvem uacos

MakcumanbHas yyeOHast Harpy3ka (Bcero) 270
B TOM 4HCJIe B (pOopMe MPaKTHIECKON MOATOTOBKU 120
Oo6s13aTesibHAs ayAUTOPHAs ydueOHAasi HArpy3Ka (Bcero) 234
B TOM YHUCIIE:

JIEKIIUA 120

[IPAKTUYECKUE 3aHATUS 114
KoncyabTanuu 30
IIpomedicymounas ammecmayus 6 popme 6
JuddepenunpoBannsblii 3auet 1 cem.
JK3aMeH 2 ceM.

2.2. TemaTuyeckuii miiaH o0meodpa3oBaTeIbHON YUeOHOH TUCITUTIITIMHBI

OV/. 03. MaremaTuka

KoauuecTtBo AYJAUTOPHBIX YaCO0B

Make.
"leﬁ BT.Y.B
Ne | HammeHnoBaHme pasjeioB Y. popme IIpakTny. (ce-
HarpyskKa Teoperuu.
TeMbl U TeM CTyIeHTA Bcero | mpakrtu- oBVaeHIe MMHapPCKHe)
Y yecKoii y 3aHATHS
(uac) MOATOTOBKH
BBenenue 2 2 2 -
Pa3nen 1. Anredpa 122 122 60 58 64
1.1 Pa3BuTHe MOHATHS O UHCIE 10 10 10 6 4
12 Kopnu, crenenn u Jora- o8 o8 10 10 18
pudMBI
1.3 OCHOBBI TPUTOHOMETPUH 30 30 16 14
14 @yHKLIMU, UX CBOICTBa M 18 18 18 8 10
rpaduku
1.5 YpaBHEHMS M HEpaBEHCTBA 12 12 12 6 6
KomOunaropuka, CTaTH-
1.6 CTHKa U TEOpUs BEPOSITHO- 24 24 10 12 12
cre
Pa3nen 2. Hauaga marte- 42 42 20 16 26
MaTHYEeCKOIr0 aHAJIH3a
2.1 ITocnenoBaTenpHOCTH 10 10 4 6
29 [TpousBonHas u ee mpuMe- 20 20 20 10 10
HEHHE
2.3 [TepBooOpasHasi M MHTETpaj 12 12 2 10
Pa3nen 3. 'eomeTpus 66 66 38 40 26




31 IIpssMblE M TIJIOCKOCTH B 20 20 10 8 12
POCTPAHCTBE
3.2 MHororpaHHUKU 12 12 8 4
33 Tena ¥ MOBEPXHOCTH Bpa- 5 5 4 5
IEHHS
3.4 W3mepenns B reOMeTpuu 12 12 12 10 2
3.5 KoopauHatsl 1 BEKTOPBI 16 16 16 12 4
KoncyabTanuu 30
JAnddepeHnupoBaHHbIH 5
3a4er
IK3aMeH 6
HToro 270 234 120 120 114
KoncyabTannu
no yueoHoii aucuunanne OYJ1.03 Maremaruka, 30 yacon
Ne Ne Hemen HanMeHoBaHHe TeMbI Ko.-
KOHC- | 1o no BO
oMM | nJiany | gakry JacoB
1. 8 WuauBuayanbHbii mpoekT. [10AroToOBUTENbHBIN dTAIl ONpe/Ie- 2
JICHUE PYKOBOJUTEIICH MPOEKTOB; MOUCK MPOOJIEMHOTO TO-
T,
2. 9 WHauBuayanbHblii OpoeKT. I10AroTOBUTENBHBIM dTall BBIOOD 2
TeMbl U €€ KOHKpeTu3auus; (popMUpOBaHHE MPOCKTHOM
TPYIIIBI
3. 10 WnauBuayanbHeli IpoekT. [IoMCKoBBIA dTan: YTOYHEHHE Te- 2
MAaTHYECKOTO TOJISI M TEMBI MMPOEKTa, €€ KOHKPETH3AIHS
4. 11 WNuauBuayaabHBIA TPOEKT. [TOMCKOBBIN ATar: OMpeeTeHUue 1 2
aHaJIM3 MPOOJIEMBI; TOCTAHOBKA IIEJIHM IMPOEKTA
5. 12 WNHauBUAYyadbHBIA  NPOEKT. AHAIUTHYECKMH DTal: aHallu3 2
uMmeroleics nadopmaiuu; coop 1 u3ydeHue nHpopmanuu;
MOMCK ONTHMAJIBHOTO CTII0cO0a JOCTHIKCHHS IIETH MPOCKTa
(aHanu3 anbTEpHATUBHBIX PEILICHUI), MOCTPOEHUE AaJIro-
pUTMa JIEATENbHOCTHA COCTABIICHUE IJIaHA PeaIU3alU MPo-
€KTa: MOIIaroBoe MJIaHUPOBaHKE padOT; aHAJIN3 PECYPCOB
6. 13 Anrebpa 2
7. 14 Pemenwue 3a1a4 no anredpe 2
8. 15 Haugana MaTemMaTnueckoro aHajimsa 2
9. 16 Pemenue 3a7a4 1o HavajaM MaTEMaTHYECKOIO aHAIM3a 2
10. 30 WHauBuayaabHbIi poekT. [IpakTuyeckuil sram: BBITIOJHEHUE 2
3aIUTAHUPOBAHHBIX TEXHOJOTHUECKUX OIepaIiuii; TeKYIIHMi
KOHTPOJIb KAYeCTBA;
11. 31 WnauBuayanbHbiii  poekT. IIpakTuueckuil oSTam: BHECCHHE | 2
(npu HEOOXOAMMOCTH) U3MEHEHHH B KOHCTPYKIMIO U TeX-
HOJIOTHIO
12. 32 Wuausuayanbueiii mpoekt. Ilpesenranmonnsii stam: Iloaro- 2
TOBKa MPE3EHTAMOHHBIX MaTepuayioB; l[Ipe3eHTtanus mpo-
eKTa;
13. 33 WuauBsuayanbHbii npoekt. [Ipesenrannonnsii stam: M3yuenue 2
BO3MOYKHOCTEH MCIOJIB30BaHUsl PE3YJIbTATOB MPOEKTA (BBI-




CTaBKa, MpOoJiaxa, BKJIIOUEHUE B OaHK MPOEKTOB, IyOJIMKa-
1THs1)

14, 34 WNuauBuayanbHbii mpoekt. KOHTpOIbHBIH dTar: aHalnu3 pe- 2
3yJIbTATOB BBITIOJHEHUS MTPOEKTA; OLIEHKA KaYeCTBa BBIITOJ-
HEHU IPOEKTA
15. 42 I'eomerpus Pemenne 3aga4 1o reoMmeTpuun 2
Hroro | 30




2.2. XapaKkTepuCcTHUKA OCHOBHBIX BU0B Y4eOHOIi 1eSITeJIbHOCTH CTY/I€eHTOB

Ne
n/n

Coaep:xanue o0yueHust

XapakTepucTHKA OCHOBHBIX BU/I0B Y4eOHOM 1eATeJIbHOCTH
CTYJ1€HTOB (HAa YPOBHE Y4eOHbIX JeHCTBHIl)

1.

Bsenenue

O3HakoOMJIEHUE C POJIbI0 MATEMATUKU B HayKe, TEXHUKE, IKOHO-
MHUKE, MH()OPMAITMOHHBIX TEXHOJOTHUSX W TMPAKTHYECCKOW es-
TenbHOCTH. O3HAKOMJICHUE C IEJISIMU U 33JladaMu U3yYeHUs Ma-
TeMaTUKHU NIpU ocBoeHUHM cnenuanbHocted CI10

AJITEBPA

PazButue
quCIIe

IIOHATHUA 0

Brimonnenue apudmeruueckux IEHCTBUN HaJ YMCIaMH, cOode-
Tas yCTHbIE U MIMCbMEHHBIE IPUEMBI.

Haxosxaenne npuOInKEHHBIX 3HAYCHUH BETMYMH M MOTPELIHO-
cTel BBIYHMCIICHHH (a0COJFOTHOM M OTHOCUTEIBHOW); CpaBHEHHE
YUCJIOBBIX BBIPAKEHUMN.

Haxoxnenue ommOok B MpeoOpa3oBaHUsIX U BBIYUCICHUAX (OT-
HOCHUTCS KO BCEM IYHKTAaM IIPOrPaMMBbl).

Kopuwn,
pUGMBI

CTCIICHHU, JIOora-

O3HaKOMJICHHE C TIOHATUEM KOPHSA N-H CTENEHH, CBOMCTBAMH
pasvKalioB U MpaBUIaMH CPaBHEHUS KOPHEH.

DopMyIMpOBaHUE ONPEAEICHUS KOPHSA U CBOMCTB KOpHEN. BrI-
YUCJIEHUE U CPAaBHEHUE KOPHEH, BBINOJIHEHUE MPUKUAKU 3HaYe-
Hus KopHs. [IpeoOpa3oBanue yMCIOBBIX U OyKBEHHBIX BbIpaXke-
HUH, cofepKallluX paauKabl.

Brinonnenue pacueroB o GpopmysinaM, colepKalluM pajuKabl,
OCYILIECTBIISISI HEOOXOIMMBIE TIOACTAHOBKH U TPeoOpa3oBaHusl.
OnpeneneHne paBHOCWIBHOCTH BBIPDAKEHUHN € panukanamu. Pe-
IIEHUE UPPALUOHAIIBHBIX YPAaBHEHUH.

O3HaKOMJICHHE C IIOHATHEM CTEIIEHU C JEHCTBUTEIBHBIM IOKa-
3aTeeM.

HaxosxneHue 3Ha4eHUi CTENeHH, UCIONb3Ys P HEO0OX0IUMO-
CTH MHCTPYMEHTAJIbHbIE CPEJCTBA.

3anuceiBaHUE KOPHS N- CTENEHU B BHUJE CTENEHHU C APOOHBIM
MoKa3aTeJieM U Ha00OopOoT.

®opMynMpOBaHHUE CBOWCTB CTENEHEH. BbpIunciaeHne cTeneHen ¢
paloHaIbHBIM [10Ka3aTeIeM, BBINOJIHEHUE PUKUIKA 3HAUECHUS
CTEIIEHH, CPABHEHHE CTENIEHEN.

[IpeoOpa3oBaHre YKCIOBBIX U OYKBEHHBIX BBIpaXXEHHI, conep-
JKAIUX CTEIIEHM, IPUMEHSS CBOMCTBA. Pelenne nokaszarenbHbIX
YpaBHEHUM.

O3HaKOMJICHHE C NPUMEHEHHEM KOpPHEH M CTENEHEH IpU BBI-
YUCIIEHUU CPEIHMX, JIEJICHUM OTpe3Ka B «30JI0TOM CEUEHUUN).
Pemenne npukiaaHbIX 3aa4 Ha CJI0KHbBIE IIPOLICHTHI.
Brinmonnenue npeobpa3zoBaHuil BeIpaKEHHM, MpUMEHEHUe (op-
MyJ, CBSI3aHHBIX CO CBOMCTBAMH CTETEHEH M JIorapuQmos.
Onpenenenre 00JacTH JOMYCTHMBIX 3HauY€HHWH Jorapupmuye-
CKOro BelpakeHusl. Perenue sorapuMuueckux ypaBHEHHUI

OCHOBBI TPUTOHOMETPUH

OCHOBHBIE TOHATHA

N3yuyeHue paauaHHOrO METONA U3MEPEHMS YIJIOB BPALLCHUS U
UX CBS3M C rpaxycHoi mepoil. M3o0paxeHue yrioB BpalleHus
Ha OKPY>KHOCTH, COOTHECEHUE BEJIMYMHBI YIVIA C €ro Pacroio-
xeHueM. QopMyIupOBaHUE ONPEAEIECHUN TPUTOHOMETPUUECKUX
(GYHKUMH JUIS YTIIOB MOBOPOTA M OCTPBIX YIJIOB MPSIMOYTOJIBHO-
IO TPEYroJbHUKA M O0BSICHEHHE UX B3aUMOCBSI3U

OCHOBHbBIE TPUTOHOMET-

HpI/IMeHCHI/Ie OCHOBHBIX TPHUTOHOMCTPUYCCKUX TOXKIACCTB JIA




PUUCCKHUC TOKACCTBA

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

[IpeoOpa3oBanuss  mpo-
CTEUIINX TPUTOHOMETPH-
YECKUX BBIPAKECHUU

N3yueHne OCHOBHBIX (POPMYJT TPUTOHOMETPHU: (HOPMYJBI CIIO-
KEHUs, YIBOEHUS, NPeoOpa3oBaHMUs CYMMBbl TPUTOHOMETpHUYE-
CKuX (YHKIMH B TPOM3BEICHUE U MPOU3BEACHUS B CyMMY H
IIPUMEHEHHUE IIPU BBIYMCIICHUH 3HAYECHUSI TPUTOHOMETPUUYECKOTO
BBIPAKECHUS U YIIPOILECHMUS €TO.

O3HaKOMJIEHHE CO CBOMCTBAMM CHMMETPHM TOYEK Ha €IUHUY-
HOW OKPY’XKHOCTH U NMPHUMEHEHHE WX JJs BbIBOJAA (hopMyi mpu-
BEJCHUS

[Ipocreiimme  TpUTOHO-
METPUYECKUE YpPaBHEHUS
U HEPaBEHCTBA

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

[TpuMmeHeHne OONMMX METOJOB PEIICHUS YpaBHEHUH (TpuBeie-
HUE€ K JMHEHHOMY, KBaJpAaTHOMY, METOJ Pa3J0KE€HUsS HA MHO-
JKUTEJH, 3aMEHBI IEPEMEHHOMN) MPU PELICHUHU TPUTOHOMETpUUE-
CKMX YpaBHEHMI. YMeHHE OTMeuaTb Ha Kpyre pElIeHHs Mpo-
CTEUIINX TPUTOHOMETPUUYECKUX HEPABEHCTB

ApKCHHYC, apKKOCHHYC,
apKTaHI€HC Yucia

O3HakoMJIEHHE C TOHSATHEM OOpaTHBIX TPUTOHOMETPUUYECKHX
GyHKIUi.

N3yuenue onpeneneHuil apkCUHyca, apKKOCHHYCa, apKTaHI'€HCca
qucnaa, (HOpMyIHpOBaHHE UX, HM300paK€HHWE Ha EIUHUYHOU
OKPY>KHOCTH, IPUMEHEHHE [IPU PELICHUH YpaBHEHUH

®YHKIIUU, UX CBOMCTBA U TPA®UKH

Iloartune o
dyHK-

OyHKIUU.
HENPEPBIBHOCTH
LUHU

O3HaKOMJICHHE C TMOHSITHEM IMEPEeMEHHOM, MpUMEpaMU 3aBHCH-
MOCTEHN MEXAY IIEPEMEHHBIMU.

O3HakoMJIeHHE C TMOHATHEM rpaduka, OmpeesieHue MpUHaAI-
JIKHOCTH TOYKH rpaduky ¢pynkumu. Onpenenenue mo Gopmyie
mpocTeiiiield 3aBUCUMOCTH, BHUla ee rpaduka. BreipaxeHue 1o
dbopmyIsie oTHON IepeMEHHO uepes Ipyrue.

O3HakomileHHE ¢ ompejereHueM (QYHKIUH, (HOpMYTHUpOBaHUE
ero. Haxoxnenue obnactu ompeneneHus U 00JaCTH 3HAUYCHUIA
byHKIIUU

10.

CaoiicTBa byHKIUY.
I'papuueckas uHTEpIIpE-
tauus. [lpumepsr ¢yHK-
LIMOHAJILHBIX 3aBUCUMO-
CT€l B pEAIBHBIX IIPO-
1[eCCcax U ABJICHUAX

O3HakoMJIeHHE ¢ MpUMepaMu (YHKIIMOHAIbHBIX 3aBUCHUMOCTEN
B PEAIBHBIX IPOLECCAX U3 CMEXKHBIX JUCIIUIUINH.
O3HaKkoOMJIEHHE C J1I0Ka3aTeIbHBIMU PACCYKICHUSAMH HEKOTOPBIX
CBOWCTB JIMHEHHOHN M KBajpaTUUHOW (YHKUMH, IPOBEACHUE HC-
CJIeIOBaHMS JTIMHEHHOW, KyCOYHO-JIMHEWHOM, ApOOHO-INHENHOM
U KBaJlpaTUYHON (YHKUHUH, mocTpoeHue ux rpagpukosn. [Toctpo-
eHue 1 yreHue rpaduxos pynkuuid. Mccnenoanue GpyHkuuu.
Cocrapnenue BUA0B (GYHKIMNA MO JAHHOMY YCJIOBHUIO, pellIeHUE
3a[1a4 Ha DKCTPEMYM.

BrinonHenue npeobpazoBanuii rpaguka QyHKIHH

11.

ObpaTHble GyHKIUN

W3yuenmne moHsTHA 00paTHOW (DYHKIMH, ONpeneieHne BUAa U
noctpoeHue rpaduka oOpaTHON (QyHKIIUHM, HAXOXKAEHUE ee 00-
JIaCTH ompeJienieHust U o0sacTu 3HaueHui. [IpumeHenne cBoncTB
(GYHKUMH TIPU UCCIEIOBAaHUM YPAaBHEHUH W pellIeHHM 3a7ay Ha
skcTpeMyM. O3HAKOMIJIEHHE C IOHATHEM CIOKHON QYHKIIUU

12.

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

Boruncnenne 3HaueHuil (yHKIMH MO 3HAUYEHHIO apryMEHTa.
OnpezeneHue MoJIOKEHUsI TOYKH Ha rpaduke 1Mo ee KOOpIuHa-
TaM U Ha00OpOT.

Hcnonb3oBaHue CBOWCTB (YHKIMHA Ui CpaBHEHUs 3HAYCHUH
CTerneHel u jorapudmMos.

[Toctpoenue rpauKoB CTENEHHBIX U JIOrapu(pMUUECKUX (PYHK-
1ui. Pemenne noka3aTelbHbIX U JOrapuMHUUECKUX YpaBHEHHM




¥ HEPABEHCTB 10 U3BECTHBIM alITOPUTMaM.
O3HakOMJIEHHE C TIOHSITUEM HENPEPHIBHOW NEPUOAUYECKON
¢byHkuuu, GopMynnpoBaHHe CBOMCTB CHHyCa W KOCHHYCA, I1O-
CTpOEeHHE UX TpaduKOB.

O3HakOMJICHHE C TOHSITHEM TapMOHMYECKUX KOJeOaHUi U mpHu-
MepaMU rapMOHUYECKUX KOJICOaHUM JJIsl ONMCAHUS MTPOLIECCOB B
¢usuke u apyrux obnactax 3HaHUA. O3HAKOMIICHHE C TOHATHEM
pa3pblBHON  mepuoAnydeckoil  ¢GyHKUuH, (HOpMYyJIUPOBAHHE
CBOWCTB TaHT'€HCA M KOTAHT€HCA, IOCTPOCHUE MX TPa(UKOB.
[IpumeHneHnue cBOMCTB (YHKIMMA N1 CPAaBHEHUS 3HAYCHUN TPH-
TOHOMETPUYECKHX (YHKLIUH, pEIIeHUS TPUTOHOMETPHUECKUX
YpaBHEHUU.

[Toctpoenne rpadukoB 0OpaTHBIX TPUTOHOMETPHUECKUX (PYHK-
U U onpeiesieHnue o rpadukam ux CBOMCTB.

Brimonnenue npeodpa3zoBanus rpagKoB

YPABHEHUA U HEPABEHCTBA

13.

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

O3HakOMJIEHHE C MPOCTEHITNMH CBEICHUSMH O KOPHSX anreo-
panyecKuX ypaBHEHHM, MOHATUAMU UCCIIEAOBAaHUs YpaBHEHUN U
CHUCTEM ypaBHEHUM.

M3yueHune Teopun paBHOCHIIBHOCTH YPaBHEHMH U €€ NpHUMEHe-
Hus. [loBTOpeHMe 3amucu pelieHus] CTaHJAPTHBIX ypaBHEHHIA,
IPUEMOB TpeoOpa3oBaHUsl ypaBHEHHMH Ul CBEACHUS K CTaH-
JApTHOMY YpaBHEHHIO.

Pemenue pannoHanbHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
TPUTOHOMETPHUYECKUX YPABHEHUHN M CUCTEM.

Vcnonb3oBaHue CBOWCTB M IpaduKOB (YHKUMH Ui peIieHUs
ypaBHeHHA. [IoBTOpeHNE OCHOBHBIX NMPHEMOB PEIICHUSI CUCTEM.
Pemienue ypaBHeHUI ¢ IpUMEHEHHEM BCEX NMPUEMOB (pa3iioxe-
HUS Ha MHOXXHTEJH, BBEJICHUS HOBBIX HEW3BECTHBIX, MOJICTA-
HOBKH, 'pa)uuecKoro MeTo/a).

Pemenne cucreMm ypaBHEHH C TPUMEHEHHEM DPA3IUYHBIX CIIO-
co00B.

O3HakoMJieHHE ¢ OOLIMMM BOIPOCAMHU PEIICHUs] HEPaBEHCTB U
UCIOJIb30BaHUE CBOWCTB U TrpadukoB (PyHKIUHI MpU peleHun
HEPaBEHCTB.

Pemienne HepaBeHCTB M CHCTEM HEPABEHCTB C IPUMEHEHHEM
Pa3IUYHBIX CITOCOOOB.

[TpuMeHeHne MaTeMaTHYECKUX METOJIOB JUIs pEeIIEHHs COAepKa-
TEJBHBIX 33/1a4 U3 Pa3IMYHBIX 00JIacTell HAyKH U TpakTuku. 1H-
TEPIPETUPOBAHUE PE3YJIHTATOB C YUYETOM pEaJIbHBIX OrpaHHuye-
HU

KOMBUHATOPUKA, CTATUCTHUKA U TEOPUS BEPOATHOCTEHA

14.

OcHOBHBIE TOHSTHS
KOMOWHATOPUKH

W3yyenne npaBuia KOMOWHATOPUKHU U MPUMEHEHHE MpU pellie-
HUM KOMOMHATOPHBIX 33j1ay.

Pemenne KOMOMHATOPHBIX 3a7jad METOAOM Iepedopa U Mo Impa-
BUJIy YMHOXKEHUS.

O3HakoMJICHHE C TTOHATHSIMH KOM6I/IHaTOpI/IKI/IZ pasMECIICHUSAMH,
COYETaHUSIMH, TIepecTaHOBKaMU U (popMyJiaMH JJIs1 UX BBIYMCIIE-
Hus. OObscHeHUE M TNpUMEHEeHHE (OpMyN ISl BBIYMCICHUS
pa3MEILEeHUM, IEPECTAaHOBOK U COUYETaHUM IIPU PEILICHUH 3a1a4.
O3znakomienue ¢ 6uHoMoM HproToHa u TpeyroapHukoM Ilacka-
1. Pemenue nmpaxkTUYecKuX 3a7ad C UCIOJIb30BAHUEM IOHATUHI
U IPaBHJI KOMOMHATOPUKH

15.

OJIEMEHTBI TCOpHUH BCPO-

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




SITHOCTEN

BEPOATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEN.
PaccmoTpenue nmpuMepoB BBIUUCICHUSI BEpOSTHOCTE. Pernenue
3ajJ1a4 Ha BBIUYMCIIEHUE BEPOATHOCTEH COOBITUI

16.

[IpencraBicHue JaHHBIX
(Tabnuupl, AUArpaMMBl,

rpadukm)

O3HakOMJIEHHE C MPEACTABICHUEM UYMCIIOBBIX JAHHBIX M MX Xa-
PaKTEpUCTUKAMMU.

Pemennie nmpakTHueckux 3anad Ha 0OpaOOTKY 4YMCIIOBBIX aH-
HBIX, BBIYMCIICHHE X XapaKTEPUCTHUK

HAYAJA MATEMATHYECKOI'O AHAJIM3A

17.

TlocnenoBarensHOCTH

O3HaKOMJIEHHE C TIOHATUEM YMCIOBOW I1OCIIEOBATEIbHOCTH,
crocobamu ee 3a7jaHusl, BBIYUCICHUSIMU €€ YWICHOB.
O3HaKOMJIEHHE C IOHATUEM IIPEJIeNa MOCIEI0BATEIbHOCTH.
O3HaKOMJICHHE C BBIUYMCICHHEM CyMMbl O€CKOHEUHOTO YHCIIO-
BOTO psiJla HAa TPUMEPE BBIYHUCICHHUS CYMMBbI OECKOHEYHO YyOBI-
BalOIIEH Nr€OMETPUUYECKON TPOTPECCHH.

Pemenne 3a1au Ha puMeHEHHE (POPMYIIBI CyMMBI O€CKOHEYHO
yOBIBaIOIIEH reOMETPUUECKON POrPECCUu

18.

[IpousBogHas u ee npu-
MEHEHUE

O3HaKOMIICHHE C TIOHSATHEM IIPOU3BOIHOM.

N3yuenune u GpopMyspoBaHHE €€ MEXaHHYECKOTO U T'€OMETpHU-
YEeCKOTO CMBICIIA, M3YUCHHE AJITOPUTMA BBIYMCIICHHS MTPOU3BO/I-
HOW Ha MpUMepe BbIYUCIEHUS] MTHOBEHHON CKOPOCTU U YIJIOBO-
10 KO3 PUIUEHTa KacaTeIbHOM.

CocraBieHue ypaBHEHUs KacaTeIbHOM B 00ILEM BUE.
YcBoenue mpaBun auddepeHunpoBaHusi, TaOIUIBI MPOU3BOI-
HBIX JIEMEHTApHbIX (YHKUUH, IpUMEHeHHe A quddepeHnu-
poBaHMsI PYHKLIMNA, COCTABICHUS YPaBHEHUsI KacaTeJIbHOM.
M3yueHune TeopeM O CBSI3U CBOICTB ()YHKLIMH U MPOU3BOIHOM,
(dopMyJIHpPOBKA HX.

[TpoBeneHue ¢ MOMOLIBIO MPOU3BOJHOM MCCIENOBAaHUSA (YHK-
[IMU, 33JTaHHON (HOPMYJIIOi.

YcTaHOBIIEHHE CBSI3M CBOMCTB (DYHKIIMM U MPOU3BOJHOM MO MX
rpaduxam.

[TpuMeHeHMEe TPOU3BOAHON [T peIlIeHHs 3a/1a4 Ha HaXO0XJIeHUE
HanOOJIBIIET0, HAMMEHBIIETO 3HAUCHHS M Ha HaXOXKICHUE DKC-
TpeMyMa

19.

IlepBooOpa3zHas U uHTe-
rpain

O3HakoMJIEHUE C TIOHITHEM HHTETpajia 1 MepBo0Opa3HOM.
W3yuenune mnpaBuia BbIYUCIEHHS MEpBOOOPa3HON U Teopembl
Herorona— JleliGHuna.

Pemenne 3agau Ha CBs3b NMEpPBOOOpAa3HOM U €€ MPOM3BOIHOM,
BBIUMCJIEHHE NTEPBOOOPA3HOM A JAHHON (PYHKITUH.

Pemenne 3amau Ha NpUMEHEHHE MHTErpajnga Uil BBIYUCIICHHUS
(bu3HYECKUX BEJIMYMH U IUIOUIaien

I'EOMETPUA

20.

[IpsiMblE M ITOCKOCTH B
IIPOCTPAHCTBE

@opMyIMpOBKa U MPUBEJICHUE OKA3aTeIbCTB IPU3HAKOB B3a-
MMHOI'O PacIoJIOKEHUS IPSAMBIX U IJIIOCKOCTEN. Pacno3HaBanue
Ha 4epTeXax U MOJEIAX Pa3IMYHBIX CIy4aeB B3aUMHOI'O pacIo-
JIO)KEHMS IPSAMBIX M IIJIOCKOCTEHM, apryMEHTUPOBAaHUE CBOUX
CYXJICHH.

@opMyIMpPOBAHKUE ONPEIEICHUN, IPU3HAKOB U CBOWCTB I1apaj-
JENbHBIX U MEPIEHIUKYIISPHBIX IUIOCKOCTEN, IBYTPAHHBIX U JIN-
HEUHBIX YIJIOB.

BrInonHEHNE TTOCTPOEHUs YIVIOB MEXAY MNPSIMBIMH, MPIMOA U
IIJIOCKOCTBIO, MEXAY IJIOCKOCTSIMU IIO ONKMCAHMIO U PACIIO3Ha-
BAHME UX HAa MOJECIIAX.

IIpuMeHeHHEe NPU3HAKOB U CBOWCTB PACIIOIOKEHUS INPSMBIX U




IUIOCKOCTEH MpH peLIeHUH 3a/1a4.

N300pakeHre Ha pPUCYHKaX M KOHCTPYHMPOBAaHHE Ha MOJEINAX
NEPIEHINKYJISAPOB U HAKJIOHHBIX K IJIOCKOCTH, MPSIMBIX, Mapal-
JIeJIBHBIX IJIOCKOCTEH, YIJI0B MEXIY HPSAMOHM U IJIOCKOCTBIO U
000CHOBAaHUE ITOCTPOCHHUS.

Pemenne 3amad Ha BBIYMCIEHHE I'€OMETPUUYECKUX BEJIUYMH.
OnucelBaHME PACCTOSIHUS OT TOYKHM O IJIOCKOCTH, OT MPSIMOM
JI0 TIOCKOCTH, MEXAY IUIOCKOCTSAMH, MEXY CKpPEIIMBAIOIUMU-
Csl TIPSIMBIMH, MEXIY HPOU3BOJILHBIMU (PUTypamMH B HPOCTPaH-
CTBE.

®opMyIMpPOBAaHUE U JIOKA3bIBAHUE OCHOBHBIX TEOPEM O PacCTO-
SHUAX (TEOPEM CYIIECTBOBAHUS, CBOMCTBA).

N300pakeHre Ha YepTexax W MOJENIX PACCTOSHHUA M 00OCHO-
BaHHUE CBOMX CyxJeHHH. OrnpeesieHue U BIYUCICHHE PaccTos-
HUIl B mpoctpancTBe. [IpuMenenne Ghopmyn M TeopeMm IJIaHH-
METPUH JUIsl peLeHHs 3a1a4.

O3HaKOMJICHHE C MOHSATHEM MapaJIENbHOIO MIPOEKTUPOBAHUS U
ero cBoiicrBamu. PopMyIMpPOBAHUE TEOPEMBI O IUIOLIAAN OPTO-
TOHAJIbHON POEKLUU MHOIOYTOJIbHHKA.

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

ApryMEHTHUpOBaHHME CBOMX CYXJEHHUI O B3aMMHOM pPaCHOJIOXKe-
HUH [IPOCTPAHCTBEHHBIX QHUTYp

21.

MHororpaHHuKH

Onucanue ¥ XapakTEpUCTUKA PA3JIUYHbIX BHIOB MHOIOTPaHHU-
KOB, [IEPEYMCIICHUE UX DIEMEHTOB U CBOWCTB.

N300pa’keHrie MHOTOTPAaHHUKOB M BBIIIOJHEHHWE IOCTPOCHUS Ha
M300paXEHUSIX U MOJIEJISIX MHOTOTPAaHHUKOB.

BbruncineHue JIMHEHHBIX JIEMEHTOB U YIJIOB B NPOCTPaHCTBEH-
HBIX KOHQUTYpaLMsIX, apryMEHTUPOBAHNUE CBOUX CYKICHHM.
XapakTepuCcTUKa U HM300pakeHUE CEUEHUs, Pa3BepTKH MHOTO-
TPAHHUKOB, BEIYHMCIICHHE IIJIOIIAIEH TOBEPXHOCTEN.

[TocTtpoenne mpocTeHIuX cedyeHuil KyOa, MpU3MBbl, MHPaAMHIBL.
[Tpumenenue (HpakToB U CBEACHUN U3 IIJIAHUMETPHUH.
O3HakoMJIeHHE C BUAAMU CUMMETPUM B MPOCTPAHCTBE, (HOpMYy-
JMPOBAHUE ONPEICICHUN U CBOMCTB. XapaKTEpUCTUKA CUMMET-
pUU TeN BPALEHUs. © MHOIOTPAHHUKOB.

IIpuMeHeHne CBOKCTB CHMMETPHH NPU PEIICHUH 3a7ad.
Hcnonb3oBaHue NpUOOPETEHHBIX 3HAHWM JUIS UCCIENOBaHMS U
MOJICJINPOBAHUS HECIIOKHBIX 3a7a4.

N300pa’keHre OCHOBHBIX MHOTOTPAaHHUKOB U BBIIIOJIHEHHE PH-
CYHKOB I10 YCIIOBHUSIM 3a/1a4

22.

Tema u TOBEPXHOCTH
BpalICHUs

O3HakoMJIEHHE C BUJAMU TN BpalleHUs, (POPMYIHPOBAHUE HX
ONpEAEICHUN U CBOMCTB.

DopMyIHpPOBAHUE TEOPEM O CEUEHHMH IIapa IUIOCKOCThIO H
MIJIOCKOCTH, KacaTeIbHOU K cdepe.

XapakTepucTuka U U300paKeHUe TeJ BpAIICHUS, UX Pa3BEPTKH,
CeueHus.

Pemenne 3amay Ha NOCTpPOEHUE CEUYEHMH, BBIUMCICHUE [JIMH,
paccTosHuM, yrioB, Iuiomanei. IIpoBeneHne aoka3aTEIbHBIX
pacCyKJIeHUM MpHU PEeIICHUH 3aad.

IIpuMeHeHne CBOWCTB CUMMETPHHM NPY PEIICHUM 337a4 Ha Tela
BpallleHusl, KOMOMHAIINIO TE.

N3o00pakeHre OCHOBHBIX KPYTJBIX TET U BHITIOJIHEHUE PUCYHKA
110 YCJIOBUIO 33a4u




23.

N3mepenus B reoMeTpuu

O3HaKOMJICHUE C TIOHITHSIMH TUIOIIAIN U 00beMa, aKCHOMaMH U
CBOMCTBaMH.

Pemenne 3agau Ha BBIYHCICHUE IUIOMIAACH IIIOCKUX (QHUTYp C
MPUMEHEHUEM COOTBETCTBYIOMIMX (opMyI U (HAKTOB U3 IJIAHU-
MeTpun. M3ydeHne TeopeM O BBIYMCICHUH 00BEMOB MPOCTPAH-
CTBEHHBIX TeJ, pelIeHHe 3aJ]a4 Ha IpUMEHEeHHEe (POpPMYJT BbIYKC-
neHust 00beMoB. M3yuenune ¢hopmMyt sl BEIYUCICHUS TUIOMIAICH
MTOBEPXHOCTEN MHOTOTPAHHUKOB U TEJ BPALLEHHUS.
O3HaKOMJIEHUE C METO/IOM BBIYUCICHUS TIJIOIIAIN TOBEPXHOCTH
cdepsl. Pemenue 3agay Ha BBIYMCICHHUE IJIOMIAACH MOBEPXHO-
CTH NPOCTPAHCTBEHHBIX TEN

24.

KoopaunaTsl 1 BEKTOPBI

O3HakoMJIEHHE C TMOHATHEM BeKkTopa. M3ydeHuwe aexkapToBOM
CHUCTEMBbI KOOPJIMHAT B MPOCTPAHCTBE, MOCTPOCHUE IO 3aJaHHBIM
KOOpJMHATaM TOYEK U IJIOCKOCTEH, HaX0Xk/IeHHEe KOOpAUHAT TO-
YeK.

HaxoxneHnue ypaBHEHUI OKpPY>KHOCTH, Cepbl, IIIOCKOCTU. BbI-
YHUCJICHUE PACCTOSTHUNA MEXKy TOUKAMH.

W3ydyeHune CBOMCTB BEKTOPHBIX BEIMYWH, MPABUI PA3JI0KECHUS
BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, MPABWI HAXOXKICHHS
KOOpJMHAT BEKTOpa B MPOCTPAHCTBE, MPABUI ACUCTBUN C BEKTO-
pamu, 3aJJaHHBIMU KOOPJIMHATAMH.

[IpuMmeHeHne Teopuu MPH PELICHUH 3a]a4 Ha JIEUCTBUS C BEKTO-
pamu. M3yuenue cKalsipHOTO MPOU3BEACHHUS BEKTOPOB, BEKTOP-
HOTO YypaBHEHHs MPsSMOl M MiockocTu. [IpuMenenue teopuu
MIPU PEILICHUH 3aJlay Ha JCUCTBUS C BEKTOpPaMH, KOOPIUHATHBIN
METO/l, MPUMEHEHNE BEKTOPOB Il BBIUMCICHHS BETUYUH YTJIOB
U pacctosiHuil. O3HaKOMJIEHHE C JI0Ka3aTeIbCTBAMHU TEOPEM CTE-
pPEOMETPHUH O B3aMMHOM DPACIIOJIOKEHHUH MPSMBIX U TUIOCKOCTEH
C UCIOJIb30BAaHHEM BEKTOPOB




3. YYHEBHO-METOANYECKOE U MATEPUAJIBHO-
TEXHUYECKOE OFECHHEYEHUE ITPOT'PAMMBI YYEBHOM
JAUCHUIIJINHBI

OcBoenue pOTrpaMMBbl y4eOHOM JCHUTUINHBI «Matematuka»
npeaycMaTpuBaeT HaIu4yue yuyeOHOTro KaOWHETa, B KOTOPOM HMMEETCS BO3MOXHOCTh
MPOBOJIUTH YUEOHBIC 3aHATHUS.

ObOopynoBanne ka0uHeTa MATEMATHKH, MATEeMATHYECKMX JTUCHMILJIMH,
CTATUCTUKHN U METOAUKH MATEMATHYECKOT0 PAa3BUTHS:

- pabouee MecTo mpernogaBaTes;

- pabourie MecTa 00yUYaroIINXC;

- y4eOHO-METOIMYECKas TUTEpaTypa;

- y4eOHbIE TUTAKATHI 110 pa3jiesiaM MaTeMaTHKY;

- nopTpeThl MareMaTHKoB (18 miT.);

- JIEMOHCTPAIIMOHHBI HA0Op T€OMETPUUYECKUX TEJT;

- KOMIUIEKT YEPTEKHBIX HHCTPYMEHTOB;

- KOMIIBIOTEP C MyJIbTUMEIHNA POCKTOPOM.

4. PEKOMEHAYEMAASA JIMTEPATYPA
Ilepeyenb pekoMeHayeMbIX y4eOHbIX u3aaHuil, UHTepHET-pecypcoB, 10-
NOJIHUTEIbHOM JIUTEPATYPHI
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