ABTOHOMHAS HEKOMMEPYECKAS TIPO®ECCHOHAJILHAS
OBPA3OBATEJILHASI OPTAHM3ALIAA
«KYBAHCHKHA MTHCTUTYT NPO®ECCHOHAJIBHOIO OBPA3OBAHHS»
(AHITOO «KYBAHCKHI1 UT10»)

OTHAEJIEHUE CPEAHEI'O ITPOGECCHOHAJIBHOI'O OGPA30OBAHUA

PABOYASA ITPOI'PAMMA
OO0meo0pa3zoBaTebHOM Y4eOHOM IMCHMIIIMHBI
OY /.03 MATEMATHUKA
ConuajJIbHO-3KOHOMHYEeCKUI PO uiIb
1O ClICIaJIbHOCTAM
40.02.01 ITPABO 1 OPTAHU3ALIUA COLIUAJIBHOI'O OBECIIEHEHUA
40.02.03 ITIPABO 1 CYJEBHOE A/IMUHUCTPUPOBAHHUE

Kpacnopnap, 2021



COI'JTACOBAHO
3am. aupekropa mo KO/l u MP

7
g

/ / T.B. IlepmakoBa
28.05 /2/021 r.

OJ_{OBPEHO
IlejarornyeckuM COBETOM
[Ipotokon Ne6 ot 28.05.2021 r.

PACCMOTPEHO

Ha 3aceganuun YMO «IIporpammupoBanue B
KOMIIBIOTCPHBIX CUCTEMAX M MATCMATUUCCKHUC
JTUCIUIUTAHBD)

[Ipotokon Ne5 ot 25.05.2021 r.
Hpez[cenaTenL;q/ / C.B. CykoHuHa

PaGouast mporpamma oOGuieoOpa3oBarenbHoi yuebHoi mucrurumabl OY .03 Maremartuka
npeIHa3HayeHa Ui MOJrOTOBKHU CIIELMAINCTOB CPEAHET0 3BeHa Ha 6a3e OCHOBHOIO o0Iiero oopa-
30BaHUS C OJHOBPEMEHHBIM MOJTyYeHUEM cpeaHero obmiero oopazoBanus. [Iporpamma paspaboTta-
Ha Ha ocHoBe @DPI'OC cpenmnero obmiero obpaszoanus (Ilpukaz MwunHoOpHayku Poccum ot
17.05.2012 r. Ne413, 3apeructpupoBad B Muntocre Poccun 07.06.2012 r. N 24480) ¢ u3mMeHeHus-
mu Ha 11 gexabps 2020 roga u ®I'OC CIIO no cnenuanbHOCTSIM:

40.02.01 ITpaBo u opranmu3aitus corpaibHoro obdecredeHus (Ilpukas MuHHCTEpCTBa 00pa3oBaHUs U
Hayku P® ot 12.05.2014 1. Ne 508, 3apeructpupoBan B Muntocte Poccun 29.07.2014 Ne 33324),

40.02.03 IlpaBo u cynedHoe agmunuctpupoBanue (IIpuka3z MunucTepcTBa oOpa3oBaHUsl U HayKU
P® ot 12.05.2014 1. Ne 513, 3apeructpupoan B Munrocte Poccun 30.07.2014 Ne 33360).

Opranuzanus - pazpadorunk: AHIIOO «Ky6anckuiit UTTO» ,
PazpaboTumk: %,)/
Cyxonuna Csetnana BanepbeBHa, IpenoaBaTeslb MaTeMaTHKU b
AHIIOO «Ky6anckuit UTIO»

Perien3eHThI:

1. XKykoBa Cernana BukropoBHa — mpenonaBatens maremaruku, AHIIOO «KybGanckuit
NI1O0», Kpaymdukanus mo JumioMy: y9uTedb MaTeMaTUKU U HH)OPMATHKN

2. IumutkuHa Anactacus bopucosna — npenogasarens, ' BIIOY KK KTOK

KBanuduxaiys nmo JUIIOMy: y4uTellb MaTeMaTUKU U HHPOPMATUKH



COJEPKAHME

1. IOACHUTEJIBHA S 3AITMCKA

1.1. Obmas xapakTepucTHKa yaeOHON TUCIUIUTAHEI «MaTtemMaTukay
1.2. MecTo yueOHOM NTUCIMIUIMHBI B y4eOHOM IJIaHe

1.3. Pe3ynbTraThl OCBOEHUS y4€OHOM NUCIIMILIAHBI

1.4. Coneprxanue yueOHON TUCIIMIUIMHBI

2. TEMATUYECKOE INTAHMPOBAHUE

2.1. TemaTudeckuii mian

2.2. XapakTepUCTHUKa OCHOBHBIX BUJOB YUEOHOU IEATEILHOCTH CTYIEHTOB

3. YHEBHO-METOJUYECKOE 1 MATEPUAJIPHO-TEXHUYECKOE
OBECIIEYEHME ITPOI'PAMMBI  YYEBHOU JUCHUIINMHDBI

4. JIUTEPATYPA

26
26



1. MOACHUTEJIbHASA 3AIIMCKA

[Iporpamma o00611€00pa3oBaTEIbHON YyUueOHON MMCIUIIMHBI «MartemaTukay
npeaHa3HaYeHa JUisl M3y4eHUs MaTeMaTUKU B MPOPECCHOHAIBHBIX 00pa30BaTelIbHbBIX
opranuzanusax CIIO, peanusyromux o0Opa3zoBaTeIbHYI0 IPOrpaMMy CpeaHero ooiie-
ro o0pa3oBaHus B Ipejiesiax OCBOCHHSI OCHOBHOM NMPO¢eCcCHOHANbHOW 00pa30oBaTelb-
Hoit nmporpammel CITO (OITOIT CITO) Ha 6a3e ocHOBHOTO 00111eT0 00pa3oBaHus MpH
MOJTOTOBKE CHEIUATINCTOB CPEIHETO 3BEHA.

[TporpamMma paspaborana Ha ocHoBe TpeboBanuit OI'OC cpegnero obimiero
o0Opa3oBaHUsl, MPEABABISEMBIX K CTPYKTYPE, COAECPKAHUIO U pe3yIbTaTaM OCBOCHUS
yueOHOM AucuuIuinabl «MartemaTukay, B coOoTBeTCTBUU ¢ KoHuenuuein npemnojaBa-
HUS 00111€00pa30BaTENbHBIX AUCHUILIMH ¢ YYETOM MPOPECCHOHATBHON HampaBieH-
HOCTHU MPOTPaMM CpEeAHEro MpodhecCHoHaTbHOro 00pa3oBaHus, pealn3yeMbIX Ha Oa-
3¢ OCHOBHOTO o00Imero oOpaszoBanus, (pacnopsbkenue Munnpocsemienus P® or
30.04.2021 Ne P-98, ¢ yuetom TpeboBanuii deaepaibHbIX TOCYIaPCTBEHHBIX 00pa3o-
BaTEJIbHBIX CTAaHAAPTOB MO MOJy4aeMOW MPOQPECCUU WM CHEUUATbHOCTU CPEIHETO
npodeccuoHanbHoro oopazoBanus 40.02.01 IlpaBo u opranuzamus COLHATBLHOTO
obecneuenus, 40.02.03 IIpaBo u cynebHOEe aIMHUHUCTPUPOBAHUE, TPUMEPHON MPO-
rpamMMbl 0011e00pa3oBaTeIbHON YyueOHOM AUCIUIUIMHBI «Marematukay (bawmakos
M.U.) nns npodeccMOHANIbHBIX 00pa30BaTeNIbHBIX OpraHu3aluil (PeKOMEeHI0BaHO
OI'AY «®UPO», npotokon Ne 3 ot 21 urons 2015 r., perucTpallMOHHBINA HOMEp pe-
neH3uu — 377 ot 23 utons 2015 r.) ¢ yuerom npuMepHO OCHOBHOM 00pa3oBaTesb-
HOW TIpOrpaMMbl CpeaHero oOmero obpazoBaHms, 0J00peHHON pemieHneM deme-
pPaNbHOTO y4eOHO-METOUYECKOTO 00BheNUHEeHHS TI0 00IeMy 00pa3oBaHuiO (IIPOTO-
kon or 28 wmroHs 2016 1. Ne 2/16-3) m yToyHeHUWH, OJOOPEHHBIX HAYYHO-
MeToaudeckuM coBetoM LlenTpa mpodeccuonambHOro 00pa3oBaHUs U CHUCTEM KBa-
mudpukanuit OT'AY «OUPO», mpotokon Ne3 ot 25 mas 2017 1.

Conepxanue mporpamMmbl «MaTemaTHKa» HalpaBlI€HO Ha JOCTUXKEHUE Clie-
IYIOIIUX Yenei:

- obecnieueHre c(HOPMUPOBAHHOCTU NPEICTABICHUNA O COIMAIbHBIX, KYJIb-
TYPHBIX U UCTOPUYECKUX (PAKTOpaxX CTAHOBJICHUS] MAaTEMATHKU;

- obecnieueHre CPOPMUPOBAHHOCTH JIOTUUECKOTO, alTOPUTMUYECKOTO U Ma-
TEMaTUYECKOrO MBIIIICHHUS;

- obOecnieueHre cHOPMUPOBAHHOCTU YMEHUN MPUMEHSTH MOJIyYCHHbIE 3HA-
HUS TIPU PEIICHUH PA3IMYHBIX 3a/0a4;

- obecrieyenne c(hOpMUPOBAHHOCTH MPEACTABICHUN O MaTeMaTHKe KakK dac-
TH OOIIEYeIOBEYECKON KYIbTYpbhl, YHUBEPCATHHOM S3bIKE HAYKH, ITO3BOJISIOIIAM
OTHCHIBATh M U3y4aTh PEaTbHBIC MTPOIIECCHI U SBICHUSI.

B nporpammy BKJIIOUEHO coaepiKaHMe, HAIIPaBICHHOE Ha (POPMUPOBAHUE Y
CTY/ZICHTOB KOMIIETEHIINI, HE0OX0UMBIX ISl KauecTBeHHOro ocBoeHus OIIOIT CTIO
Ha 0a3e OCHOBHOTO OOIEro 0O0pa3oBaHMs C IMOJIYYEHHEM CpeaHero olIero oopaso-
BaHMS W OCBOCHMSI MPOTPaMMbl TOATOTOBKHM CIIEHUAIUCTOB CpPETHEro 3BeHa
(TIICC3).



1.1. O01mas xapakTepucTHKA y4eOHOH AUCHUIIMHBI «MaTeMaTuKa»

Maremaruka SIBIISIETCS (dyH1aMeHTaIbHON o011eo0pa3oBaTenbHOM
JUCHMIUIMHOM €O  CJIOKMBIUMMCSL YCTOMUYUBBIM  COAEpXKAHUEM U OOLIMMHU
TpeOOBaHUSAMU K IOJITOTOBKE 00YYarOIINXCS.

B mpodeccnonanbHbIX 00pa3oBaTENbHBIX OPraHU3alUAX, PEAIN3YIOLIUX
00pa30BaTeNIbHYI0 IPOIPaMMy CPEIHETr0 O0LIEro 00pa3oBaHMsl B IPEIEIax OCBOCHUS
OIIOIT CIIO nHa 06a3e ocHOBHOTO oO0IIEero oOpa3oBaHUs, M3yYECHHE MaTeMaTUKH
UMEET CBOM OCOOCHHOCTH B 3aBUCUMOCTH OT mpoduiisi mpodhecCHOHATBHOTO
oOpa3oBaHws.

[Ipu ocBoenun mpodeccuit CIIO u cnenumansuocteit CIIO ecrecTBeHHO-
HayyHOro mnpoduis npodeccuoHambHOro o6paszoBanusi, crneuuansHocter CIIO
TYMaHUTapHOTO Npouiisd NpodhecCHOHATBLHOTO0 00pa30BaHMs MaTEMATHKA U3ydaeTCs
Ha ©OazoBom ypoBHe @DI'OC COO; mnpu ocBoernn mpodeccuii CIIO wu
cneruanbHocTe CIIO TeXHHMYECKOro M COLUANIbHO-3KOHOMHUYECKOro mpoduiieit
npo(ecCHOHABHOrO 00pa30BaHUsl MaTeMaTHKa M3ydaeTcsi Oosee yriayOJeHHO, Kak
npopuiabHas ydeOHas JAMCLUMIUIMHA, YYWTHIBArOmas CHeUu(UKy OCBaMBAEMBbIX
npodeccuii WK CeruaaIbHOCTEH.

DTO BBIpAXKaeTCsl B COAECPKAHUU OOYUEHHs, KOJIMYECTBE HYACOB, BBIIEIIIEMbIX
Ha M3y4YEHUE OTACNIBHBIX TEM MpOrpamMmbl, IIIyOMHE HX OCBOEHHUS CTYJIEHTaMH,
o0beME W  XapakTepe MPaKTUYECKUX  3aHATUH, BUJAX  BHEAYJUTOPHOU
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

OOmue 1enyu U3ydeHus MaTeMaTHKU TPAAUIMOHHO PEaM3yIOTCS B YEThIpEX
HaIpaBJICHUSIX:

1) obmiee mpeacTaBieHne 00 UACSIX U METO/IaX MATEMATHKH,

2) UHTEJUIEKTyaJIbHOE Pa3BUTHUE;

3) oBiaseHre HEOOXOAUMBIMU KOHKPETHBIMH 3HAHUSAMH U YMEHUSMH,

4) BocIUTAaTENBHOE BO3/ICHCTBUE.

[Ipodunuzanus 1enel MareMaTH4eckoro oOpa30BaHUs OTpPa)XKaeTcs Ha
BbIOOpE MPUOPUTETOB B OpraHU3aluu YYeOHOH aedrenbHOCTH oOyuaromuxcs. s
TEXHUYECKOTO,  COLIMAJIBbHO-IKOHOMHUYECKOTO  mpoduieil  mpodeccroHaIbHOro
oOpa3oBaHMsl BBIOOp 1l€JIe CMeEIIaeTcs B MParMaTUYECKOM  HalpaBICHUH,
peIyCMAaTPUBAIOLIEM YCUJIEHUE U PACIIMPEHHE MPUKIAJAHOIO XapaKTepa M3y4yeHHUs
MaTeMaTUK{, NPEUMYIIECTBEHHON OpUEHTalMM Ha aJIrOPUTMUYECKUIl CTHIIb
MO3HABATEJIbHON JAeSITeNbHOCTU. [l TyMaHMTapHOTO M €CTECTBEHHOHAYYHOTO
npoduiiei mpodeccHoHATBHOTO 00pa3oBaHUsl 0oJiee XapaKTEPHBIM  SBIISCTCS
YCWIEHHE OOILIEKYJIbTYPHOM COCTaBIIOIIEH y4eOHON MUCUMIUIMHBI C OpUEHTALUER
Ha BH3YyaJbHO-OOpa3HbI M JIOTHYECKHH CTHIM Yy4eOHoil paboTbl. W3yuenue
MaTeMaTHUKUd Kak MNpoQHUIbHON 001eo0pa3oBaTebHON yueOHONW UCIUIUIMHBI,
yuuThIBatomen crneuuduxky ocBauBaembix cryaeHtamu mnpodeccuit CIIO wnm
cnenuansaoctu CITO, oOecrieunBaeTcs:

* BBIOOPOM pa3IMYHBIX MOJXOA0B K BBEICHHUIO OCHOBHBIX ITOHSITHI;

* (pOpMHUpPOBaHMEM  CUCTEMBI  Y4YEOHBIX  3aJaHui, 00eCIEeYMBAIOLINX
3¢ (EeKTUBHOE OCYIIECTBICHUE BIOPAHHBIX LIEIEBBIX YCTAHOBOK;

» o0orameHeM CIEKTpa CTWIeH ydyeOHOW JAESITeNbHOCTH 32  CUeT
COrJIaCOBaHUSl C BEIYLIMMHU JE€ATEIbHOCTHBIMM XapaKTEPUCTUKAMH BbIOpAHHOU



npodeccun / cienuaTbHOCTH.

[IpodunpHas cocTaBisOmas OTpaXkaeTcsi B TPeOOBAaHUSAX K MOATOTOBKE
00yJaromuXcsl B YaCTH:

* O0IIel cHUCTEMBI 3HAHWUW: COJEp)KATEIbHBIE TPUMEPHl HCIOJIb30BaHUS
MaTeMaTHYECKUX UJIeH U METOOB B MPOo(hecCHOHANBHOM eATeIbHOCTH;

* YMEHUI: pa3iuyre B ypOBHE TPeOOBAaHUN K CIIO)KHOCTH MPUMEHSIEMBIX
aJITOPUTMOB;

* MIPAKTUYECKOTO WCIOJB30BaHUSI MPUOOPETEHHBIX 3HAHUA W yMCHHI:
WHIUBUAYAIbHOTO YYEOHOTO OIbITa B TOCTPOSHWHM MATEMAaTHYECKUX MOJIETeH,
BBITIOJTHEHUH UCCIIEIOBATEIBCKUX MPOEKTOB.

Takum oOpazom, peamu3arnusi COACp)KaHUS y4eOHOW  UCIUTIIUHBI
OPUCHTHUPYET HA TPUOPHUTETHYIO POJb MPOIECCYATbHBIX XapaKTEPUCTUK YUeOHOM
paboThI, 3aBUCAIMX OT MPOQIs MPOPECCHOHATLHOTO O0pa30BaHUS, TMOJYYCHUS
OMbITa WCTOJB30BAHUS MATEMATHKH B COJCPKATEIbHBIX M TPOPECCHOHATHHO
3HaYUMBIX CUTYAIIMsIX TI0 CPaBHEHHUIO C (POpMaIbHO-YPOBHEBBIMHU PE3YJIbTATUBHBIMU
XapaKTePUCTUKAMH OOYUICHHS.

Copmepxanne y4eOHON JMCHUIUIMHBI pa3paboTaHO B COOTBETCTBUU C
OCHOBHBIMH COJCPKATEITbHBIMU JTUHUSIMHU O0YUICHHsI MaTeMaTHKE:

* anreOpandeckas JIMHUSA, BKIIIOUAIOIIAs CUCTEMATHU3AIMIO CBEICHUN O YHCIax;
U3yYeHHE HOBBIX U 0000IIeHNE paHee N3YUCHHBIX ornepamuii (BO3BEICHUE B CTEIICHb,
W3BJICUCHHUE KOPHSA, JIOTapu(MHUpPOBAaHUE, CHHYC, KOCHHYC, TaHT€HC, KOTAaHTCHC H
oOpaTHbIE K HUM); M3Y4YCHHE HOBBIX BHJOB YHCIIOBBIX BBIPAXKEHUH H (HOpMYIT,;
COBEPIIICHCTBOBAHNE TMPAKTHUYECKNX HABBHIKOB W BBIUHUCIUTEIBHOU KYJIBTYPHI,
paciMpeHre U COBEPIICHCTBOBAHUE aNre0panyeckoro ammapara, choOpMUPOBAHHOTO
B OCHOBHOM ITKOJIE, M €T0 MPUMEHEHNE K PEIICHUIO0 MaTEeMAaTUYECKUX U TPUKIIATHBIX
3a7a4;

* TEOPETUKO-(DYHKIIMOHAIbHAS JIMHHS, BKIIOUYAIOMAs CHUCTEMAaTHU3AlHUI0 U
pacmmpeHue cBeleHuH O (YHKIUAX, COBEPIICHCTBOBAHHME TIpapuuecKux yMEHUH;
3HAKOMCTBO C OCHOBHBIMH HJESMH M METOJIaMH MaTeMaTHYeCKOTO aHajih3a B
o0beMe, TIO3BOJISIIONIEM HCCJIENOBAaTh JJIEMEHTapHble (YHKIMH W pemniarhb
pOCTEHIMe TeoMeTpuIecKre, GU3NIECKUE U IPYyTHe MPUKIIAIHbIE 3a1a4H;

* IMHHUA YypaBHEHWH W HEPABEHCTB, OCHOBaHHAas HA TIOCTPOCHUH U
UCCJICIOBAaHUM MaTEMaTHUYECKUX MOJIENIeH, MepeceKaromascs ¢ aaredpandeckoi u
TEOPETUKO-(PYHKITMOHAIBHOW ~ JIMHUSIMA W BKJIIOYAIOMIAs ~ pa3BUTHE U
COBEPIIICHCTBOBAHNE TEXHUKH alTeOpandecKux NpeoOpa3oBaHUN I PEIICHHUS
ypaBHEHUHN, HEPABEHCTB H CHUCTEM; (QOpPMUpOBAHHE CIIOCOOHOCTH CTPOUTH W
WCCJIEIOBATh MPOCTEUIINE MAaTEMAaTUYECKUEe MOJACIHA TPH PEIICHUH TPUKIIATHBIX
3a/1a4, 3a71a4 U3 CMEXHBIX U CTICIIHATBHBIX TUCIUTLUINH;

* TEOMETpPUYECKasl JIMHUS, BKJIIOYAIONIAS HATJSAIHBIE TPEJACTABICHUS O
IIPOCTPAHCTBEHHBIX (UTYpax M M3y4YEHHE WX CBOWCTB, (OPMHUPOBAHHE U Pa3BUTHE
IPOCTPAHCTBEHHOTO  BOOOpaKCHHs, Ppa3BUTHE  CHOCOOOB  T€OMETPUUECKUX
U3MEPEHHI, KOOPJMHATHOTO M BEKTOPHOTO METOJOB JJIsI PEIICHUS MAaTEeMAaTUIECKUX
U TIPUKJIAJHBIX 3a/1a4;

* CTOXACTHYECKas JIMHUS, OCHOBAaHHAS Ha Pa3BUTHUH KOMOWHATOPHBIX YMEHHH,
NPECTaBICHUA O BEPOSTHOCTHO-CTATUCTHUECKUX 3aKOHOMEPHOCTSX OKPY>KAFOIIETo



MUpa.

Pa3nensl (TeMbl), BKJIIOYEHHBIE B COJAEp)KAHHWE YYEOHON JIUCLUIUIMHBI,
SBIIAIOTCA OOIIMMU Ui BCeX Ipoduieil npoecCuoHaIbHOro 00pa30BaHUs U IIPH
BCEX 00beMax Y4eOHOro BPEMEHM HE3aBHUCHMO OT TOrO, SIBISETCS JIM y4yeOHas
nuciuiinHa «MaTtemaTtikay 6a30BoM WM MPOQPUIBHOM.

B npumepHBIX TeMaTMYECKMX IUIAaHAX MPOrpaMMbl y4eOHBIH MaTepual
npecTaBiIeH B (popMe YepeayIoLerocs: pa3BepThIBAHNS OCHOBHBIX COJEPKaTEIbHbIX
auHUKA (anreOpanueckoil, TeopeTHKO-(QyHKIMOHAIBHOM, YpaBHEHUN U HEPaBEHCTB,
T€OMETPUYECKON, CTOXACTUYECKOH), YTO TIO3BOJSIET THUOKO WCIIONBh30BaTh WX
pacrojoXeHue M B3aUMOCBS3b, COCTaBIATH pabouMii KalleHAApHBIM IJIaH, MO-
pa3HOMy uepeAys ydeOHble TeMmbl (TJIaBbl ydeOHWKA), YYWUTHIBasS MPOQPUIH
npogeccuoHanbHOr0 00pa3oBanus, cneuduKy ocsanaemoil npodeccun CIIO mu
cnermanbioct  CIIO, rnyOuHy wW3y4deHHsT MaTepuaja, YpPOBEHb IOATOTOBKH
CTYJICHTOB I10 IIPEIMETY.

[IpennaraeMple B NPUMEPHBIX TEMAaTUYECKUX IUIAHAX pPa3Hble OOBEMBI
y4eOHOrO BpEMEHM Ha U3Y4YEHHME OJHOM M TOW XKE TEMbl PEKOMEHAYETCS
UCIIOJIB30BaTh JUI BBIIIOJIHEHUS PAa3M4YHBIX Yy4eOHBIX 3agaHuil. TeM caMbIM
pasnuuus B TpeOOBAHMAX K pe3ysbTaTaM 00y4eHMsI IPOSIBATCS B YPOBHE HAaBBIKOB I10
PEILICHHUIO 3a/1a4 U OIBITE CAMOCTOSITEIbHON PabOTHI.

N3yuenne obmeoOpazoBaTenbHOi yueOHOM qucuumminabl «OY J1.03 MaTtema-
TUKa» 3aBEPILIACTCS MOABEICHUEM UTOTOB B (JOpPME MUCHbMEHHOI0 IK3aMeHa B TIPO-
necce ocoenust OIIOIT CIIO c¢ monyyeHuem cpeaHero oOmero odpa3oBaHUS IO
IporpamMme MNoJAroTOBKM crenuanuctoB cpeanero 3seHa (IIICC3).

B paznene mporpammel «CopepxaHue y4eOHOW MMCLHMIUIMHBD) KypCUBOM
BBIIEJICH MaTepuas, KOTOPBIA NpH H3YYECHHUH MAaTeMaTUKU Kak O0a30BOHM, Tak H
npoUIbHON yueOHON AUCIMILTUHBI, KOHTPOJIIO HE TOJIJICHKHUT.

1.2. MecTo yueOHOM TMCHUIIMHBI B Y4e0HOM IJIAHE

YueOHass aucuuiimHa «MaTemaTnkay sBISETCS Y4YeOHBIM TPEeIMETOM
00s13aTeNIbHOM MpeMeTHOM o0actu «Martematuka u uapopmatukay OI'OC COO.

YueOHast nucruiuinHa «MaTemaThkay H3ydaeTcss B 00IIeo0pa3oBaTeIbHOM
nukie yueonoro rana [MIICC3 CIIO Ha 6a3e oCHOBHOTO 0oOIero o0pa3oBaHUs C
MOJy4Y€HUEM CPEIHEro o0uiero o0pa3oBaHus, BXOJUT B COCTaB OOMIMX 00111e00pa3o-
BaTEIbHBIX YUCOHBIX JUCIUIUTIH, (POPMHUPYEMBIX U3 00s13aTEIBHBIX MPEAMETHBIX 00-
nacteir ®I'OC cpeanero obuiero odpazosanus, 1t npodeccuit CIIO mnu crenu-
anmpHOCTEN CI1O cooTBeTcTBYIOMIEro Mpoduis mpodeccuoHamTsHOTO 00pa30BaHuUS.



1.3. Pe3yabTaThl 0CBOCHUSI Y4eOHOM AHCHUIIIMHBI

OcBoeHue coaepxkaHusg y4eOHOM JUCHUIUIMHBI «MaTeMaTuka» o0ecreuynBaeT

AOCTHXKCHHUC CTYACHTAMU CIICAYIOIIUX pe3y/ibmamaoe:
o JUUYHOCHIHbIX.

| OVJ.03 | Maremaruka | JIP 1-12, 13, 14

JIMYHOCTHBIE Pe3yJIbTAThI
peanu3anuu NPorpaMMbl BOCIIHTAHUS
(Oeckpunmopwi)

Ko ATMYHOCTHBIX
pe3yJabTaToB pea-
JIN3allUM NMPOrpam-
MBI BOCIIHTAHUS

Oco3Haromuii ce0s rpakIaHMHOM U 3allIMTHUKOM BEJIMKOW CTpa-
HBI.

JIP 1

[TposBIISIIOIINI AKTUBHYIO TPAXXKAAHCKYIO MO3UIINIO, TEMOHCTPUPYIOIIHIA
MPUBEPKECHHOCTh TPUHIIUIIAM YE€CTHOCTH, MOPSJOYHOCTH, OTKPBITOCTH,
SKOHOMUYECKH aKTUBHBIA U YYACTBYIOIIUH B CTYACHYECKOM U TEPPHUTO-
pYaIbHOM CaMOYIPABJICHUHU, B TOM YHCJIE HAa YCIOBHUSAX JOOPOBOJILYECT-
Ba, MPOJYKTHUBHO B3aUMOJICUCTBYIOIIMN M YYACTBYIOIIMA B JEATEIHHO-
CTH OOIIECTBEHHBIX OpTaHU3aITHA.

JIP 2

Cobnronaronuii HOpMbI IPABOMOPSIZIKA, CIEAYIOIIUN UaeanaM TpakIaH-
CKOro o0IecTBa, obecriedeHus 0€30MacHOCTH, MPaB M CBOOOJ Tpa)iaH
Poccun. JIosbHBIN K yCTaHOBKAM U MPOSIBICHUSM IpEJICTaBUTENEH CyO-
KYJIBTYp, OTJIMYAIOIUNA UX OT TPYII C JECTPYKTUBHBIM U JE€BUAHTHBIM
noseJeHueM. J[eMOHCTPUPYIOIIMM HENPUATHE U MIPEAYIIPEKAAOIIMM CO-
L[UAJIbHO OIIACHOE NOBEICHUE OKPYKAIOLIUX.

JIP 3

[TposiBisitOIIMIA M AEMOHCTPUPYIOLIMNA YBaKEHUE K JIIOJISIM TpyAa, 0CO3-
HAIOIUNA IIEHHOCTh COOCTBEHHOTO Tpyda. CTpemsmuiics Kk ¢popMHUpoBa-
HUIO B CETEBOU cpejie JIMYHOCTHO M MPO(ecCHOHATBFHOTO KOHCTPYKTHUB-
HOTO «1IM(POBOTO CIIEA.

JIP 4

JleMOHCTpUpYIOIHNI MPUBEP)KEHHOCTh K POJHOU KYJIBTYpE, UCTOpUYE-
CKOM TNMaMsITH Ha OCHOBE JIFOOBU K PojuHe, pogHOMY Hapoy, Majioi po-
JUHE, TPUHATUIO TPATUIIMOHHBIX [IEHHOCTE MHOTOHAIMOHAIBHOTO Ha-
pona Poccun.

JIP S

[IposiBnsOIIMN yBaXXEHUE K JIFOASAM CTapILIEro MOKOJIEHUS U TOTOBHOCTb
K Y4aCTHUIO B COLMATIbHOM MOJIEPIKKE U BOJIOHTEPCKUX JABUKCHUSAX.

JIP 6

Oco3Harouuii NPpUOPUTETHYIO LIEHHOCTh JIMYHOCTH 4YEJIOBEKA; yBayKaro-
MUK COOCTBEHHYIO U UYXKYIO0 YHUKAJIBHOCTh B PA3IMYHBIX CUTYaLUSIX, BO
Bcex (hopMax M BHJIAX JACATEIbHOCTH.

JP 7

[IposiBnsAOIIM M JEMOHCTPUPYIOIUMM YBa)X€HUE K IIPEACTABUTEIIAM
Pa3IUYHBIX ATHOKYJIBTYPHBIX, COUUATIbHBIX, KOHPECCHOHATBHBIX U UHBIX
rpymi. ConpruyacTHBIM K COXPAaHEHHIO, MPEYMHOXXEHUIO U TPAHCISALUU
KYJbTYPHBIX TPAAUIUK U [IEHHOCTE MHOTOHAIIMOHAIBLHOT'O POCCUIMCKOTO
rocyJapcTaa.

JIP 8

Colmroaromuii ¥ MponaraHIuPYyOIIUH TTpaBujia 3I0pOBOro M Oe3omac-
HOro 00pasa >KHM3HH, CIIOpPTa; MPeaynpexAaomuil Tud0 MpeooieBaro-
NI 3aBUCHUMOCTH OT aJIKOrojsi, Tabaka, INCHXOAaKTUBHBIX BEIECTB,
a3apTHBIX Urp U T.4. COXpaHSIOMUN MCUXOJIOTHYECKYI0 YCTOMUYUBOCTh B
CUTYaTUBHO CJIO’KHBIX WM CTPEMHUTEIFHO MEHSIOIIUXCS CUTYaIUsIX.

JIP 9




3aboTsamuiics O 3alUTe OKPYKAMIIEH Cpelbl, COOCTBEHHOW U

. . JIP 10
qy»O0i 0€30MaCHOCTH, B TOM YUCIIE IUPPOBOIA.

[TposBisiomuii  yBakeHHE K ACTETHYECKUM IIEHHOCTSM, O0Jia-

. . JIP 11
JAIOLINANA OCHOBAMHU ICTETUYECKOM KYJIBTYPHI.

IIpuHUMarOImKUI CEMEWHBIE LIEHHOCTH, TOTOBBIM K CO3JaHUIO Ce-
MBHA M BOCIIUTAHUIO JETEH; AEMOHCTPUPYIOIIMI HENPUATUE HACUIUSA B
CEMbE, YX0Jla OT POAUTEIBCKON OTBETCTBEHHOCTH, OTKA3a OT OTHOILECHUI
CO CBOMMHU JI€TbMH U UX (PMHAHCOBOTO COJEPKAHUS.

JIP 12

JInuHOCTHBIE pe3yJIbTaThI
peanu3alnuy NporpaMMbl BOCIIUTAHMS,
onpeiesieHHbIEe 0TPac/IeBbIMU TPeOOBAHUSIMH K /1eJ10BBIM Ka4eCTBAM JHYHOCTH

JIeMOHCTpUPYIONTUH TOTOBHOCTh U CIIOCOOHOCTH BECTH C JAPYTHUMH
JIIOAbMU, TOCTUIaTh B HEM B3aMMOIIOHMMAHMS, HAXOAUTh OOIIHE €I H CO- JP 13
TPYIHUYATH JUISl KX JOCTIKCHHSI B IPO(ECCHOHAILHON JACSITEIHPHOCTH

[TposiBistromuii CO3HATENbHOE OTHOIICHUE K HEMPEPHIBHOMY 00pa3o-
BaHUIO KaK YCIIOBHUIO YCIIEIIHOW MpodeccHoHanbHOM U OOIIeCTBEHHON Jes- JIP 14
TEIBHOCTHU

MemanpeomMenmHuixX:

1) ymeHue caMOCTOATENILHO OMPENENITh e JEATEILHOCTH U COCTABISATh
TUTaHBI IESITEIBHOCTH; CAMOCTOSITEIIHHO OCYIIECTBIISATh, KOHTPOJIUPOBATH U KOPPEK-
TUPOBATh JIEATEILHOCTh; MCIOIL30BaTh BCE BO3MOXKHBIE PECYPCHI ISl TOCTHIKCHHUS
MOCTABJICHHBIX IIEJICH W peanu3alliy IUIAHOB JIEATEILHOCTH; BBHIOMPATH YCIICIIHBIC
CTpAaTEeTUH B PA3TUIHBIX CUTYaIIHSIX;

2) yMeHHEe TIPOAYKTHBHO OOIIAThCS W B3aUMOJCHCTBOBATH B MPOIIECCE COBME-
CTHOW NIeATETbHOCTH, YYUTHIBATh MO3UIMU JPYTHX YYACTHHKOB JEATEIBHOCTH, d(-
(GheKTUBHO paspemniarh KOHMIUKTHI,

3) BlajicHHe HaBBIKAMU MMO3HABATEIBHOMN, YIEOHO-MCCIEAOBATEIHCKON U MPO-
CKTHOM JIeATEIHPHOCTH, HaBBIKAMH pPa3pellieHus MpoosieM; clioCOOHOCTh U TOTOBHOCTh
K CaMOCTOSITETbHOMY MTOMCKY METOJIOB PEIICHUS MPAKTHIECKHUX 3a/1a4, IPUMEHEHHUIO
pa3TUYHBIX METOJIOB TTO3HAHUS,

4) TOTOBHOCTh W CIIOCOOHOCTh K CaMOCTOSATEIHHOW WH(HOOPMAIMOHHO-
MO3HABATEIILHOMN JESATEIIBHOCTH, BIaJICHIE HABBIKAMU MOJIYYCHHS] HEOOXOIUMON WH-
dbopmanuu U3 CIOBapeil pa3HBIX TUIIOB, YMEHHE OPUCHTHUPOBATHCS B PA3TUYHBIX HC-
TOYHHKAX WHGOpPMAINK, KPUTHYECKH OICHUBATh W WHTEPIPETHPOBATH HH(OpMa-
U0, TTOJTY9aeMYI0 U3 Pa3TUIHBIX UCTOUYHUKOB;

5) yMeHHe HCIOh30BaTh CPEICTBA WHOOPMAITMOHHBIX U KOMMYHHUKAITMOHHBIX
texHonorui (nanee - UKT) B pemieHNN KOTHUTUBHBIX, KOMMYHUKATHBHBIX M OpPTaHU-
3alMOHHBIX 33/1a4 C COOJIOJCHHEM TPeOOBaHUI SPrOHOMHUKH, TEXHHUKH O€30TacHO-
CTH, TUTHEHBI, PECYpCOCOEPEKEHMsI, MPABOBBIX M ITUYECKUX HOPM, HOPM HH(pOpMa-
IIMOHHOM 0€301MaCHOCTH;

6) yMeHHe OIpeaensaTh Ha3HAYCHHE W (PYHKIMH Pa3IUYHBIX COIMATBHBIX HH-
CTUTYTOB;

7) yMEeHHE CaMOCTOSITEIPHO OIICHWBATh M MPUHUMATH PEIICHUS, OTPEEsIIO-
IIME CTPATETHIO TOBEACHUS, C YIETOM IPaKIaHCKUX U HPABCTBEHHBIX IICHHOCTEHH;



8) BiazieHUE S3BIKOBBIMU CPEACTBAMH - YMEHUE SICHO, JIOTUYHO U TOYHO H3JIa-
raTh CBOIO TOUKY 3PEHUS, UCIIOJIb30BATh aJICKBAaTHBIC S3bIKOBBIE CPE/CTBA;

9) BnaseHue HaBbIKAMU TO3HABATEIBHOW pedIeKCMM KaK OCO3HAHHUS COBEp-

[IAeMbIX JIEUCTBUM M MBICIUTENBHBIX MPOIECCOB, UX PE3YJIHTATOB U OCHOBA-

HUM, TPaHMI] CBOETO 3HAHMS W HE3HAHUS, HOBBIX MO3HABATEIbHBIX 3a7a4 U

CPEIICTB UX JOCTHUKEHHUS.

npeomemHuulx:

1) copMUPOBAaHHOCTh TPENCTABICHUNA O MaTeMaTUKE KaK YacTH MHUPOBOU
KyJbTYPhl M1 O MECTE€ MAaTEMAaTHKU B COBPEMEHHON ITUBUIIN3AINN, O CTIOCO0AaX OIH-
CaHUsI HA MAaTEMaTUYECKOM SI3bIKE SIBJICHUI PEaJIbHOTO MUPA;

2) chopMUPOBAHHOCTH MPEACTABICHUN O MAaTEeMaTHYECKUX TMOHATHUAX KakK O
BAKHEHUIINX MAaTeMaTUYECKUX MOJIEIISIX, MO3BOJISIONINX OMKUCKHIBATh U U3y4YaTh pa3-
HbI€ TPOIECChl U SIBJICHUS;, MOHUMAaHHWE BO3MOXKHOCTH AKCMOMATHYECKOTO TO-
CTPOCHHUS MaTeMaTUUYECKUX TEOPHil;

3) BlIaJICHUEe METOJaMHU J0Ka3aTelbCTB U aJTOPUTMOB DEIICHUS;, YMEHHE HX
IPUMEHSTh, TPOBOJUTH J0Ka3aTeIbHbIE PACCYXK/ICHUSI B XOJI€ PEIlIeHUs 3a/ay;

4) BJaJicHUE CTaHAAPTHBIMU NPUEMaMHU PEIICHUs] PallMOHAJBHBIX U HUPPAIHO-
HaJIbHBIX, TOKA3aTEJIbHbIX, CTEIIEHHbIX, TPUTOHOMETPUUECKUX YPaBHEHUN U Hepa-
BEHCTB, UX CHUCTEM; MCIOJb30BAHHE TOTOBBIX KOMIIBIOTEPHBIX MPOrpamMm, B TOM
yucie JJIs MOUCKa MYTH PEIIEHUs U WUTIOCTPALMKM PEUICHUs YpaBHEHUM U Hepa-
BEHCTB;

5)c(hopMUPOBAHHOCTH TIPEICTABICHU 00 OCHOBHBIX TOHSTHUSX, UIEIX U METO-

JlaX MaTeMaTUYECKOr0 aHaJIN3a;

6) BJIaJ€HWE OCHOBHBIMU TMOHSATHUSIMU O IJIOCKUX W MNPOCTPAHCTBEHHBIX TI€O-
METPUYECKUX (UTypax, WX OCHOBHBIX CBOMCTBax; C(HOPMHUPOBAHHOCTh yYMEHUS
pacno3HaBaTh Ha YepTekax, MOJENSAX U B peaJbHOM MHpE reomerpuueckue (u-
I'ypbl; IPUMEHEHHE HU3YyYEHHBIX CBOMCTB reOMETPUYECKUX (PUTYp U GopMyn st
pelIeHUs] TEOMETPUUECKUX 3a/1a4 U 33/1a4 C MPAKTUYECKUM COACPIKAHUEM;

7) cOpMHPOBAHHOCTh MPEACTABICHUI O Mpoleccax U SIBICHUSX, UMEIOLIUX
BEPOSITHOCTHBIN XapaKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEabHOM MH-
pe, 00 OCHOBHBIX MOHATUSX 3JIEMEHTAPHOU TEOPUH BEPOSITHOCTEW; YMEHUI HaXo-
JUTh U OLIEHUBATh BEPOSITHOCTH HACTYIUIEHUS! COOBITHI B MPOCTEHIINUX MpaKTHYe-
CKUX CUTYAIUSIX U OCHOBHBIE XapaKTEPUCTUKHU CIyYaillHbIX BEJIMYUH;

8) BJIaJICHHE HABBIKAMH HCIOJIb30BAaHUS FOTOBBIX KOMITBIOTEPHBIX MPOTPAMM MPHU

pELIECHUHN 33]1ay4;

B pesynbrare m3ydeHus yaeOHoOro npeamera «MaTemMaTHKay Ha YPOBHE Cpejl-
HEero 001Iero 00pa3oBaHus:

BrinyckHrK Ha 0230BOM yPOBHE HAYUYHUTCS:

— BBITMIOJIHATh apU(PMETUUYCCKHE NEHCTBHS, COYeTash yYCTHbIC M IMHChMEHHbBIC
NPUEMBI, TIPUMEHEHUE BBIYUCIUTEIBHBIX YCTPOUCTB; HAXOIUTh 3HAUCHHE KOPHS Ha-
TYpaJIbHOM CTENCHM, CTCTICHU C PAIMOHATIBHBIM TOKa3aTeeM, jJorapudma, UCIolib-
3ysl IpH HEOOXOJWMOCTH BBIYMCIIUTEIIBHBIC YCTPONCTBA; IMOJB30BATHCS OICHKOW H
NPHUKUIKON TTPH MPAKTUIECKUX pacueTax;



— IPUMEHSTh NOHSTHS, CBA3aHHBIE C IEITMMOCTBIO LIEJIBIX YHCEN, IPU PEIIEHUU
MaTeMaTUYECKUX 3a7aY;

— HaXOJIUTh KOPHU MHOTOYJIEHOB C OJIHOW NEPEMEHHOM, pACKIAAbIBATH MHOTO-
YJIEHbI HA MHOXKHTEIIN;

— BBINOJHATH JEHUCTBUA C KOMIUIEKCHBIMU YUCJIaMH, MOJIb30BaThCSl TEOMETPU-
YECKOW MHTEpIpETaler KOMIUIEKCHBIX YHCEJ, B NMPOCTEUIINX CIIy4asixX HAXOIUTh
KOMILJIEKCHbIE KOPHU YPaBHEHU ¢ JEHCTBUTEIbHBIMU KO3 (ULIMEHTAMY;

— MPOBOAUTH MPEOOPA30BAHMS UYUCIIOBBIX M OYKBEHHBIX BBIPAXKEHUH, BKIIIO-
YaloU[UX CTENEeHU, PaJAUKaJIbL, JOrapu(PMbl U TPUTOHOMETpUUECKUE QYHKIINU;

— MCTOJB30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHUS B MPAKTUYECKOMN JesITeNb-
HOCTH M B TIOBCETHEBHOM KHU3HU ISl MPAKTUUYECKUX PAacyeTOB MO (opMyiiaM, BKIIIO-
yasi GOpMyJIbl, COAEpIKalIe CTENEHH, PaJuKalibl, JorapudmMbl U TPUTOHOMETpHUYE-
cKkue (YHKIIMH, UCTOJIB3Ys MPU HEOOXOIMMOCTH CIpPABOYHBIE MaTepUANbl U TPO-
CTEHUILNE BBIYNCIUTEIBHBIE YCTPOUCTBA;

— OMpE/eNIATh 3HAYCHUE (PYHKIUU [0 3HAUEHHUIO apryMeHTa MpH pa3InyHBIX
criocobax 3aaHus PyHKINY;

— CTpOUTH TpadUKU M3YYEHHBIX (YHKIUN, BBIIOJHITH MPeoOpa3oBaHusl rpa-
¢buKoB;

— ONHUCBIBATH MO rpaduky 1 1o popmysie MoBeeHHE U CBOMCTBA (PYHKIINU;

— peuarb ypaBHEHUs, CHCTEMbl YPABHEHUI, HEPABEHCTBA, HUCIIOJIb3YsI CBOKCTBA
byHKUMN 1 uX rpaduyecKkue npeAcTaBIeHHUS;

— MCTOJB30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHUS B MPAKTUYECKOUN JIesITeNb-
HOCTH M B TIOBCETHEBHOM XU3HU JIJIs1 OMUCAHUS U MCCIEAOBAHUS C MTOMOUIBIO (PyHK-
Uil peasibHbIX 3aBUCUMOCTEMH, MPEACTABICHUS UX rpaUuecKu; HHTEpIpeTalus rpa-
(UKOB peasbHBIX MPOIIECCOB;

— pemaTh paluoHalbHbIEe, TOKAa3aTeNbHbIE U JIOTapU(PMUUYECKHE ypaBHEHUS U
HEPABEHCTBA, UPPALMOHAIbHBIE U TPUTOHOMETPUYECKUE YPABHEHHUSI, UX CUCTEMBI;

— I0Ka3aTh HECJIOKHbIE HEPABEHCTRA;

— peliaTh TECTOBBIE 3aJayd C IMOMOIIBIO COCTABJICHHS YPAaBHEHHUM W HeEpa-
BEHCTB, HHTEPIPETUPYS PE3YJIbTAT C yUETOM OTPAHUUYEHUI YCIOBUS 33/1a4U;

— 1300pakaTh Ha KOOPAWHATHON IUIOCKOCTH MHOXKECTBA PEIICHUI ypaBHEHHI
Y HEPABEHCTB C JBYMs IEPEMEHHBIMU U UX CUCTEM;

— HaXOJWUTh TNPHUONMKEHHbIE PEIICHUS YpaBHEHUH M UX CHUCTEM, HCIOIb3Ys
rpaduyecKuil METO/I;

— peuaTh ypaBHEHHs, HEPaBEHCTBA U CUCTEMbI C MPUMEHEHHEM TpaduyecKux
IpeICTaBICHUN, CBOMCTB (PyHKLNN, TPONU3BOIHOM;

— HCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUSI U YMEHHS B TPAKTHUECKOHN JeATelb-
HOCTHU M B IIOBCEIHEBHOW KU3HU JIJI TOCTPOCHMS U CIECIOBAaHUS MPOCTEUILINX MaTe-
MAaTHYECKUX MOJICIIEH;

BrimyckHuk Ha 6a30BOM YPOBHE MOJYYHUT BO3MOXKHOCTh HAYUUTHCS:
— pemaTh npocTeiire KOMOMHATOPHbIE 33/1a4l METOI0M Tepedopa, a TaKkxke ¢
UCIIOJIb30BaHUEM HM3BECTHBIX (POpMyJ, TpeyrojbHuKa Ilackans; BEIYUCIATE KO3PPu-



ueHTsl OuHoma HproToHa mo (opmyre u ¢ ucnonb3oBaHueM TpeyrojibHuka Ilacka-
a1,

— BBIYMCIISITh BEPOSATHOCTU COOBITUH Ha OCHOBE IOJCYETa YHUCIA HCXOJOB
(mpocreiiiue cirydan);

— HACIIOJIb30BaTh NMPUOOPETEHHBIE 3HAHUSI U YMEHUS B IPAKTHUECKOHN JEATENb-
HOCTU U B TMOBCEJHEBHOW KU3HU ISl aHAJIU3a PEANbHBIX YUCIIOBBIX JaHHBIX, MpE-
CTaBJICHHBIX B BHUJE AMarpaMm, rpadukoB; AJs aHadu3a MHQOpPMAIMHM CTaTHUCTHUYE-
CKOT'O XapakTepa;

— HaxOJUTh CYMMY O€CKOHEYHO yOBIBAIOIICH FreOMETPHUUECKON MPOTPECCHH;

— BBIYMCIIATh IPOM3BOJHBIE U MEPBOOOPA3HBIE IJEMEHTAPHBIX (YHKIMI, MTpU-
MEHSISl TIPaBUJIa BBIYUCIICHUS MTPOU3BOJHBIX M MEPBOOOPA3HBIX, UCIIOJIB3YS CIPaBOY-
HbIE MaTEPUAIBL;

— rccaenoBaTh GYHKIMHU U CTPOUTH MX TpaduKH ¢ TOMOIIBIO TPOU3BOAHOM;

— pemaTh 3a/1a4d C MPUMEHEHUEM ypaBHEHUS KacaTelIbHOU K rpaguky (pyHK-
LK

—pemarh 3a7jaud Ha HaXOXJIEHHWE HAMOOJIbLIETO U HAaUMEHBIIErO 3HAYCHMS
(GYHKIIMN HAa OTPE3KE;

— BBIYMCIIATH TUIOMIA/1b KPUBOJIMHEHHON Tpamneunu;

— HCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHS B TPAKTHUECKOHN IeATelb-
HOCTH U B IOBCEIHEBHOM JKU3HM JUIsl PEIICHHUS F€OMETPUUECKUX, PU3NYECKUX, IKO-
HOMMYECKUX M APYTUX MPHUKIAJAHBIX 3a]a4, B TOM YHCJE 3a/a4 Ha HauOOJIbIIUE U
HauMEHbIINE 3HaYEHUs C IPUMEHEHHUEM allllapara MaTeMaTUUECKOIO aHAJIN3a,

— COOTHOCHTD INIOCKUE T€OMETPUUYECKHE (PUTYpBI U TPEXMEPHBIE OOBEKTHI C UX
OMUCAHUSAMH, YepTexKaMH, H300PKEHUIMU; pa3INdaTh U aHAJU3UPOBATH B3aUMHOE
pacmosoxeHue Quryp;

— M300paXkaTh reOMETpUUYECKUEe (PUTYpPHI U TeNa, BHIIOIHATH YEPTEXK IO yCIIO-
BUIO 3a/1a4H;

— pelaTh TeOMETPUYECKUE 3a/1a4H, OIMPAsCh HA N3YUYECHHbIE CBOMCTBA IJIAaHU-
METPUYECKUX U CTEPEOMETPUUECKUX (PUTYpP M OTHOIICHUH MEXAY HUMH, IPUMEHSS
areOpanvecKkuii ¥ TPUrOHOMETPUUYECKUI anmapar;

— IPOBOJUTH JOKa3aTeNbHbIE PACCYKICHHUS NMPU PEHICHUH 33a/ad, JOKa3bIBaTh
OCHOBHBIE TEOPEMBI Kypca;

— BBIYHUCIIAATH JIMHEWHBIE 3JIEMEHTHI U YTl B MPOCTPAHCTBEHHBIX KOH(UTYpa-
USIX, 00BEMBI U IJIOLAAN OBEPXHOCTEN NPOCTPAHCTBEHHBIX TE U UX MPOCTEUIINX
KOMOMHAIINI;

— IPUMEHATh KOOPJIMHATHO-BEKTOPHBIA METOJ JUIsl BBIYMCIEHUS OTHOILEHUH,
PACCTOSIHUU U YIJIOB;

— CTPOUTH CEUECHUS MHOTOTPAHHUKOB M U300paKaTh CEUEHUS TEJ BPAIICHNUS;

— HCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUSI U YMEHHS B TPAKTHUECKOH JeATelb-
HOCTHU U B IIOBCEIHEBHOM XW3HU JJI1 MCCIEA0BaHUSA (MOJIEIUPOBAHUS) HECIOKHBIX
IPAKTUYECKUX CUTYyallui Ha OCHOBE M3YyYEHHBIX (POPMYJ U CBOMCTB (UIYp; BbIUHUC-
JIEHUsl IIUH, TJI0INAAe 1 00bEMOB IIPU PEUIEHUH MPAKTUYECKUX 3a/1ay, UCIONb3Ysl
IpU HEOOXOIMMOCTH CIIPABOYHUKH M BBIYMCIIUTEIbHBIE YCTPOWCTBA; MPUOOPETEHUS



MPAKTUYECKOTO OMBITA JAEATEIHLHOCTH, MPEANICCTBYIONIEH MpodecCuoHaNbHOM, B OC-
HOBE KOTOPOM JICKUT TaHHBIM Y4eOHBIN IPEAMET;

1.4. Copepxanue y4eOHOM IMCHUTIIIHAHBI
(*3BE3I0YKOM BBIACIAIOTCS TEMBI 3aHATUN, TPOBOJUMBIX B (POpME MPAKTHUECKON MOATOTOBKH )

BBEJIEHUE
MartemMaTuka B HayKe, TeXHMKe, IKOHOMHUKE, HH(POPMAITMOHHBIX TEXHOJI0-
rUsiX U MPAKTUHYeCKOM 1eSTeTbHOCTH.
Lenu 1 3a7aun U3y4eHUs MaTEeMaTUKU TIpU ocBoeHuu crienuansHocteit CIIO.

PA3JAEJ 1. AJITEBPA
TEMA 1.1. PA3BBUTHUE TIOHATHUA O YUCJIE*
1.1.1 Ilenble u pauuoHAJbLHBbIE YKc/a. [[eliCTBUTE/ILHbIE YHCJIA.

IIpakTnueckoe 3ansaTue Ne 1. Apudmerndyeckue nelicTBUS HAJ YUCTAMU.

1.1.2. Ilpubnuscennsle b14UCTCHUA.

IIpakTuyeckoe 3ansitue Ne 2. HaxoxkxneHue npuOJIMKeHHBbIX 3HAYeHMIl BeJIM-

YHMH M NOIPELIHOCTEN BLIYUCICHUM, CDABHEHNE YHCIIOBBIX BBIPAKEHUU.

1.1.3. Komnaekcuwte uucna. /leiicmsusi HA0 KOMNIEKCHLIMU YUCIAMU 8 alleebpau-
yeckou ¢hopme. ['eomempuueckas unmepnpemayus. KOMNIEKCHO20 HYUCIA.
Tpuconomempuyeckas u nokasamenvbHas Gopma KomniekcHoz2o uucaa. /leii-
CMBUs HAO KOMNIEKCHLIMU YUCAAMU 8 MPULOHOMEMPUUECKOU U NOKA3AMETb-
HOU hopmax.

TEMA 1.2. KOPHH, CTEIIEHHX U JIOTAPU®MBbI*

1.2.1 Kopuau u crenenn. KopHu HaTypaapHO CTENEHU U3 YHCIA U UX CBOMCT-
Ba.

IIpakTuyeckoe 3anaTue Ne 3. Boruncienue u cpaBHeHUE KOpHEW. BeinosHe-
HUE PACUETOB C PAJTUKAIAMH.

1.2.2. CTrenenu ¢ pauuoOHAJBHBIMH MOKA3aTeJasIMU, UX cBoiicTBa. CreneHu
C JECUCTBUTEIBHBIMH MOKA3aTEISIMUA, NX CBOMCTBA.

1.2.3. Ceoiicmea cmenenu c oelicmeumenvHblm nokazamenem. I[Ipeodpaso-
BAHUE PALIMOHABHBIX, UPPALMOHATIBHBIX CTENIEHHBIX BBIPAKECHUIA.

IIpakTnueckoe 3ansitue Ne 4. HaxoxxneHue 3Ha4YEHUN CTENEHEW C palyo-
HaJIbHBIMHU [MOKA3aTEISIMU.

IIpakTuyeckoe 3ansaTue Ne 5. PellieHue nppallMOHaIbHBIX YPABHEHUH.

IpakTnueckoe 3ansaTue Ne 6. CpapHenue creneneil. [IpeodbpazoBanus BeIpa-
YKEHHI, coepKalUX CTENIEHHU.

1.2.4. IlpeoOpa3oBaHue mnoKa3aTeJbHbIX BbIpa:xkeHuil. IIpeoOpazoBanue
ajqredOpanyeCcKux BbIpaKeHH .

IMpakTuueckoe 3ansaTue Ne 7. PenieHue noka3areabHbIX YPaBHEHUN.
1.2.5 Jlorapugm. Jlorapudm uncia. OcHOBHOE Jorapu(pMuIecKoe TOXKAECTBO.
Jlecsituunble U HaTypasibHble Jorapudmsl. [IpaBuna neiictBuit ¢ norapudmamu. Ile-



pexoj K HoBoMy ocHoBaHUI0. [IpeoOpazoBanne morapuMuUdecKuX BhIPKCHHM.
IIpakTuueckune 3ansaTuss Ne 8. Haxo:knenwe 3HadeHuid Jorapudpma mo
NMPOU3BOJILHOMY OCHOBaHHUIO. [lepexo/l OT OJJHOr0 OCHOBAHHUS K IPYTOMY.
IIpakTuyeckue 3ansitust Ne 9. Borunciienue u cpaBHeHue JorapupmMoB.
IpakTnueckoe 3ansitue Ne 10. [IpuGm>keHHBbIE BBIYUCICHUS W PEIICHUS
NPUKIAAHBIX 33]1a4.
IpakTnuyeckoe 3ansaTue Ne 11. Pemenue norapuMru4ecKux ypaBHEHUM.

TEMA 1.3. OCHOBbI TPUTTOHOMETPUN*

1.3.1 Paagnannas mepa yriaa. BpamarenbHoe nBuxenne. CUHyC, KOCUHYC,
TAHI'€HC U KOTAHT'€HC YUCIIA.

IpakTnueckoe 3anaTue Ne 12. Pagranueiii MeTon u3MepeHus yrioB Bpallle-
HUSI U CBSI3b C TPAJAYCHOM MEpOM.

1.3.2. OcHOBHbBIE TPUTOHOMETPHYECKHE TOXKIECTBA.

IIpakTuueckoe 3ansatue Ne 13. @opmyna npuBeneHuss. OCHOBHbIC TPUTOHO-
MCTPHUYCCKHUC TOKACCTBA

IIpakTuueckoe 3ausaTue Ne 14, @opmyIibl CIOKEHUS.

IIpakTnyeckoe 3ansaTue Ne 15. @opmynbl ABOWHOTO aprymMeHTa, (pOpMyJibl
YABOCHHMUS.

1.3.3 @opmynwt nonosunnozo yana.

1.3.4 IIpeoOpa3oBanue CyMMbI TPMTOHOMETPHYECKUX (PYHKUMH B NMPOU3-
Be/leHNe U 00paTHO.

IIpakTuyeckoe 3ansitue Ne 16. IIpeoOpaszoBaHue CyMMbl TPUTOHOMETPHUYE-
CKUX (PYHKIIMI B MPOU3BEACHUE, U OOPATHO.

1.3.5. Buipasicenue mpuzonomempuueckux (QyHKyuil uepe3 maHzeHc noJo-
6UHHO20 apZyMeHma.

1.3.6 IIpocTreiiine TPUrOHOMETPUYECKHUE YPABHEHUS.

1.3.7 Ilpocmeiiniue mpuzonomempuueckue HepaseHcmed.

IIpakTnueckoe 3ansatue Ne 17. [Ipocreiiiirie TPUrOHOMETPUYECKUE YpaBHE-
HUS 1 HEPABEHCTBA.

1.3.8 O0paTHbie TpUrOHOMeTPHYECKHEe (PYHKIUM: apKCHUHYC, apKKOCHUHYC,
apKTaHT'€HC YuCca.

IIpakTnueckoe 3ansaTue Ne 18. O6patHbie TpUroHOMETpHUECKUE QYHKIUU

1.4. ®YHKIIUH, UX CBOMCTBA U TPA®UKHA*

1.4.1 ®yuknuu. OOnacTb ompeeNeHuss U MHOXKECTBO 3HAYEHUI; rpadux
byHKUMU, TIOCTpoeHHE TIpaduKkoB (GYHKUUNA, 3aJaHHBIX PA3JIMYHBIMU CIIOCOOAMH.
CpoiicTBa (yHKIHMHU: MOHOTOHHOCTh, YETHOCTb, HEUETHOCTh, OTPAHUYEHHOCTb, IIe-
puoanyHOCTh. [IpoMexyTKu Bo3pacTaHusi U yObIBaHUS, HAMOOJIbIlIEE U HAUMEHbIIIEEe
3HaUYEHUsI, TOUKH HKcTpemyma. ['paduueckass unHteprperanus. Apudmernyeckue
oneparuu HaJ QyHKuaMu. CiaoxxHast QyHKIUS (KOMIIO3UIINS).

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

1.4.2 Tlpumepsbl GyHKIHOHAJIBHBIX 3ABUCUMOCTEI B peajibHbIX MpPoLeccax
U SIBJICHUSX.

IIpakTuyeckoe 3ansaTue Ne 20. ITpumepsl 3aBUCUMOCTEN MEXAY MEPEMEH-



HBIMH B PEAJIbHBIX MPOLIECCAX U3 CMEKHBIX JTUCIUILINH.

1.4.3 Ilonamue o nenpepwvienocmu gpyuxyuu. Oopamuvie pynxyuu. Ooracmo
onpeoenenus u obnacms 3HaveHuti oopamuou Gynxyuu. I'pagux oopammnoit ¢ynx-
uuu.

1.4.4 CreneHnHble, moka3arejbHble, JOrapupmMuyeckue U TPUTOHOMETPH-
yeckue pynkmuu. O6parHble TpuroHoMerpuiyeckue pyHkuuu. OnpeneneHust GyHK-
Ui, uX cBoMcTBa U rpaduku. [Ipeobpazoanus rpadukos. [lapamienbHbiil epeHoc,
CHUMMETPHUSI OTHOCUTEIILHO OCEW KOOPJIAWHAT U CUMMETPUSI OTHOCUTEIIBHO Havana Ko-
OpAWHAT, CAMMETPUSL OTHOCUTEIIBHO MPSIMOU y=X, PACTSIKECHHUE U CHKATHUE BIOJIb OCEU
KOOpJWHAT.

IIpakTuyeckoe 3ansaTue Ne 21. HenmpepsiBHBIEe M nepuoanveckue (pyHk-
muu. Onpenenenne Qpyakuuii. MccnenoBanne pynkunn. CBOWCTBA TMHEHHON, KBaaApa-
TUYHOW, KyCOUYHO-TUHEWHON U APOOHO- TMHEHHON (DYHKIIHIT

IIpakTnueckoe 3ansitue Ne 22. OOparHble TPpUroHOMeTpHYeckHe (PyHK-
uuu. CpoiicTBa M TpaduKHM CHHYCa, KOCHHYCa, TaHTE€HCAa M KoTaHreHca. OOpaTHbIe
GYHKIIUM U UX TpadUKH

IpakTnueckoe 3ansaTue Ne 23. Ilpukiaagubie 3agaun. [Ipeobpa3oBanust rpa-
¢uka pyHkunn. 'apMOHHYECKHE KOJIeOaHNUS.

TEMA 1.5 YPABHEHUSA U HEPABEHCTBA*

1.5.1 YpaBHeHus1 U cMCTeMbl YpaBHeHMH. PalinoHanbHbIe, UpPALIMOHATIbHBIE,
MOKA3aTeJIbHbIE, TPUTOHOMETPUYECKUE YPABHEHUSI U CHCTEMBbI ypaBHEHHH. PaBHO-
CUJIBHOCTh YpPaBHEHHMI, HEPABEHCTB, CUCTeM. OCHOBHBIE MPUEMBI PEIICHUS PalKO-
HaJIbHBIX, MPPAlMOHAJIbHBIX, IMOKA3aTEIbHBIX MU TPUTOHOMETPUYECKUX YPABHEHUU
(pa3nokeHue Ha MHOXKHUTEJM, BBEICHHE HOBBIX HEU3BECTHBIX, MMOJCTAHOBKA, rpadu-
YECKUU METO.).

1.5.2 HepaBencrBa. cnosib30BaHne CBOMCTB M rpagukoB QpyHKUU npu
pelIeHUM YpPaBHEHUI M HepaBeHCTB. PanuoHanbHbIE, MppALlMOHAIBHBIE, ITOKA3a-
TeJabHble HEpaBeHCTBAa. OCHOBHBIE MPHUEMBbl HX pemieHus. Meroa mHTepBaioB. M3o-
OpakeHue Ha KOOPAMHATHOW IJIOCKOCTH MHOXECTBA PELICHWN ypaBHEHU U Hepa-
BEHCTB C JBYMs IIEPEMEHHBIMU U UX CUCTEM.

1.5.3 Tpuconomempuueckue nepasencmea. OCHOGHbIE NPUEMBL UX PEULEHUSL.

IIpakTnueckoe 3ansitue Ne 24. IIpeoOpa3zoBanue ypaBHeHmii. [Tokasareb-
HbIE, JIOrapu(QMHUYECKIE, TPUTOHOMETPHYCCKIE YPaBHEHUSI.

IpakTnueckoe 3anusitue Ne 25, Vcnonab30BaHue CBOMCTB U rpadukoB PyHK-
LWW 71 PELICHUST YPABHEHUN U HEPABEHCTB.

1.5.4 IlpumMeHeHHe MaTeMaTH4YeCKMX METOAOB /ISl PELICHUST CO/epHkKa-
TeJbHBIX 33/1a4 U3 Pa3jIMYHbIX 00JacTeil HAYKM W NMpakTuku. MHTepnperanus
pe3yabpTara, y4eT peaIbHbIX OTPaHUYCHUMN.

IIpakTHyeckoe 3ansaTue Ne 26. Pemienue comep:karejibHbIX 3a/1a4 U3 pas-
JUYHBIX 00J1acTell HAYKU M NMPaKTUKU. KopHu ypaBHeHwuii. PaBHOCHIBHOCTh ypaB-
HeHuil. OCHOBHBIC IIPUEMBI pelICHHs ypaBHEHU. PelieHne cuctemM ypaBHEHUH.

TEMA 1.6. KOMBUHATOPHUKA, CTATUCTHUKA U TEOPHUS
BEPOSITHOCTEN



1.6.1 OcHOBHBIC NOHATHA KOMOMHATOPUKH. 3a7a4M Ha MOJCYET YHCIIA pa3-
MEUIEHUH, MepeCTaHOBOK, coueTanuil. Pemenue 3ainay Ha nepedop BapUaHTOB.

IIpakTnueckoe 3ansitue Ne 27. Pemenne KOMOMHATOPHBIX 3aaa4. Mcropus
Pa3BUTHUA KOM6I/IHaTOpI/IKI/I, TCOpUHU BepOHTHOCTeﬁ N CTAaTUCTUKHU U UX POJIb B pa3jin4-
HBIX cepax demoBEeUeCKOH xu3HeAessTenbHoCcTH. [IpaBuna komOumHaTopuku. Pazmenie-
HUA, COUCTAaHUA U IICPCCTAHOBKMU.

1.6.2 ®opmyaa 6mnoma HeroTona. CoiicTBa OMHOMHHAIBHBIX KO3 hUIIM-
eHTOB. TpeyronbHuk [Tackas.

IIpakTnueckoe 3ansitue Ne 28. dopmyna O6uHom Herorona. TpeyroabHHUK
[Tackass.

IIpakTuueckoe 3ansaTue Ne 29, PelieHre npuKiIagHbIX 3a/1a4.

1.6.3 CoObiTHe, BEPOSITHOCTH COOBITHS, CJI0KEHHE W YMHOKEeHHE BEPOAT-
HOCTEH.

IIpakTuyeckoe 3anaTue Ne 30. Kinaccnueckoe onpenesieHne BeposiTHOCTH,
CBOMCTBA BEPOSATHOCTEN, TEOPEMA O CYMME BEPOSTHOCTEU.

IIpakTuyeckoe 3ansitue Ne 31. Briuncnenue BepositHocTed. llpuknaaHbie
3a/1a4u.

1.6.4 IlonsiTue 0 He3aBUCUMOCTH cOObITHH. /IMCKpeTHAA ciay4yaliHas BeJiM-
4YHMHA, 3AK0H ee pacnpeaejaeHuss. YucioBble XapaKTEPUCTUKU JUCKPETHOM Cilydai-
HOU BennuuHbl. [loHsTHE O 3aKOHE OONBIIUX YUCEIL.

1.6.5 IIpeacraB/jienne JaHHBIX (TaONUIlBI, JUArpamMMebl, rpaduku). I'eHepaib-
Hasi COBOKYITHOCTb, BbIOOpKaA, cpenHee apudmerndyeckoe, Mmeauana. [lonsitue o 3a-
Aa4YaxX MaTeMaTHYeCKOM CTATUCTUKH.

1.6.6 Pemienne npakTU4ecKUX 3224 ¢ MPUMEHEHNEM BEPOSTHOCTHBIX Me-
TOJ0B.

IIpakTuyeckoe 3ansitue Ne 32. [IpencraBieHue 4MCIOBBIX AaHHBIX. [Ipu-
KJIQJIHbIE 3aJa4H.

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

2.1.1 Cnoco0Obl 3a7aHusl M CBOICTBA YHMCJOBBIX MOC/IEI0BATEILHOCTEI.
CymMupoBaHue noclefoBaTebHOCTEH. beckoHeuHo yObIBaroliasi reoMeTpudecKkas
IIPOTPECCHS U €€ CyMMa.

IIpakTuueckoe 3ansaTue Ne 33. HucioBas 110ciie10BaTEIbHOCTh

IpakTnueckoe 3ansaTue Ne 34, beckoHeuHO yOBbIBaroiias reoMeTpuyeckas
IIporpeccHs.

2.1.2 Ilonamue o npeoene nocnedosamenvhocmu. Cyuecmsosanue npeoeia
MOHOMOHHOU 02PAHUYEHHOU NOCIe008aAMENbHOCTIU.

IIpakTuyeckoe 3ansitue Ne 35. [Ipenen nociaenoBaTeIbHOCTH.

TEMA 2.2. TIPOU3BOJHAA U EE IPUMEHEHUE
2.2.1 llonsaATHe 0 MPOM3BOAHONH (PYHKLHMH, €e TeOMeTPHYEeCKHd U (usude-
CKHIl cMBbICJI. YpaBHEHHUE KacaTelnbHOU K rpaduky ¢pyHKuuu. [Ipon3BogHbIe CyMMBI,
pa3HOCTH, MPOU3BEICHUS, YacTHbIE. [[pOM3BOAHbIE OCHOBHBIX 3JIEMEHTAPHBIX (PYHK-
Ui.



IIpakTuyeckoe 3anaTue Ne 36. [Ipon3BoaHas: MEXaHUYECKUI U Fr€OMETpUYE-
CKUU CMBICJI IPOU3BOJIHOM.

IpakTnueckoe 3ansaTue Ne 37. YpaBHeHHE KacaTeIbHOW B 0011IeM BHUJIE.

IpakTnueckoe 3ansaTue Ne 38. [IpaBwia u popmynsl 1uddepeHIpoBaHUS.

2.2.2 IlpumeHeHHe MPOU3BOJHOM K HMCCJIeA0BAHNIO PYHKIMIA M MOCTPOe-
HUI0 IPa(PUKOB.

IpakTnueckoe 3ansatue Ne 39 lVccienoBanue QyHKIIMU C TOMOIIBIO TTPOU3-
BOJTHOM.

2.2.3 IIpousBoaHbIe 00paATHON PYHKIIMM U KOMIIO3UIUM (PYHKIMH.

2.2.4 Tlpumepsl UCNIOJIbL30BAHUS NPOU3BOJHON AJIs1 HAXO0KAECHUS HAMIYY-
1Iero pemieHns B MPUKJIAJTHBIX 32/1a4aX.

IIpakTnueckoe 3ansitue Ne 40. Haxoxxnenue HanOoONbIIEro, HAMMEHBIIETO
3HAYEHUS U SKCTPEMAIIbHBIX 3HaYEHUH (PYHKIIHH.

2.2.5 Bropasi nmpou3BoHAasi, €e reOMeTPUUYECKH M (PU3HYECKHHd CMbICJI.
HaxoxaeHnue ckopocTu Juisl mpoluecca, 3aJaHHOro (opMyIion U rpaukom.

TEMA 2.3. IEPBOOBPA3HASA U UHTEI'PAJI

2.3.1 IlepBooOpa3nas u uHTerpaJ. [IpumeHeHnue onpeneeHHOTO UHTErpaa
JUIA  HAaXOXJCHUS IUIOIAAM KpuBOJMHEMHOW Tpaneuuu. Popmyna HeroToHa-
Jleitonuna. Ilpumepsl npuMeHeHHsI UHTEeTpasa B PU3KUKE U T€OMETPHH.

IIpakTuyeckoe 3ansaTue Ne 41. HenmocpeacTrBeHHOe MHTerpupoBaHue. MH-
Terpai u neppooOpasHas

IIpakTuyeckoe 3ansaTue Ne 42. lHTerpupoBaHrue METOOM 3aMEHbI IEPEMEH-
HOMU.

IIpakTuueckoe 3ansaTue Ne 43. IHTerpupoBaHue 1o 4acTsM.

IIpakTnueckoe 3ansaTue Ne 44, BoiuuciieHue onpeaejeHHbIX HHTEIPaJoB.
Teopema HrroTrona—IJleitbnuiia

IIpakTnueckoe 3ansaTue Ne 45. [Ipumenenrne uHTerpaia K BEIYUCICHUIO (PU-
3MYECKUX BEJIMYMH U ITONIaeH.

PA3JIEJI 3. TEOMETPUA
TEMA 3.1. HIPAMBIE U IIVIOCKOCTH B ITPOCTPAHCTBE

3.1.1 B3aumHoe pacmoJio:KeHHe ABYX NPSAMBIX B mpocrpaHcTrse. llapain-
JEIBHOCTh NPSIMOM M IIOCKOCTH. IlapamnensHocTs mmockocreu. Ileprnienaukyisip-
HOCTb NPSAMOM U IUIOCKOCTH. lIeprneHIuKysap U HaKJIOHHAsA. YTOJI MEXIYy NPSMOHN U
IUIOCKOCTBIO. JIBYrpaHHBIA yroi. Yrosl MexAay IUIOCKOCTIMU. [lepnenuKysapHOCTb
JIBYX TJIOCKOCTEM.

IIpakTuueckoe 3ansaTue Ne 46. BzanmMHoe pacrnoJioxkeHue NPSIMbIX U IJ10C-
kocreil. [Ipu3Haky B3aMMHOTO pacHoI0KEHUsS NPSAMBIX. YTOJ MEXIY IPSAMBIMHU.
IIepneHAUKYJISIp ¥ HAKJIOHHAsI K TUIOCKOCTHU. YTOJI MEXIY NPSIMOU U TNIOCKOCTHIO

IIpakTuyeckoe 3ansitue Ne 47. TeopemMbl 0 B3aHMHOM PacCHOJIOKEHUH
NMPSAMON U INIOCKOCTH. TeopemMa o0 Tpex NepneHAuKYIsIpax

3.1.2 T'eomeTpu4ecKkre Mpeodpa3oBaHusi NPOCTPAHCTBA: NapaJUICIbHbIN I1e-
PEHOC, CHMMETPHSI OTHOCHUTEINIBHO INIOCKOCTH.

IIpakTuyeckoe 3ansaTue Ne 48. [Ipru3Haky U cBOMCTBa MapasuIEIbHBIX U MEp-



MEHIUKYJIIPHBIX TIIOCKOCTEH.

IIpakTuueckoe 3ansaTue Ne 49. PaccrosiHue OT TOYKH 10 NJIOCKOCTH, OT
NPAMOI 10 IUIOCKOCTH. PaccTosiHME MEXAYy IJIIOCKOCTAMH, MEXKAY CKpPELIMBAIO-
HIAMUCS TIPSIMBIMH, MEXIAY TPOU3BOJIbHBIMU (DUTypaMU B MPOCTPAHCTBE

3.1.3 I[MapaysieibHOE MPOEKTHPOBAHME U €T0 CBoMcTBa. B3auMHoOe pacmnoio-
xeHue. M300pakeHre npocTpaHCTBEHHBIX QUTYD.

IIpakTuueckoe 3ansaTue Ne 50. [TapamienbHoe TPOEKTUPOBAHUE U €TI0 CBOM-
CTBa.

3.1.4 Ilnowaov opmozonanvHoii npoeKyuu.

Ilpakmuueckoe 3anamue Ne 51. Teopema o niowaou opmocoHaIbHOU NPOEK-
YUY MHO20Y201bHUKA.

TEMA 3.2. MHOT'OI'PAHHUKU

3.2.1 BeinykJjble MHOTOrpaHHMKH. Bepiimnel, peOpa, rpaHd MHOTOTPaHHU-
ka. PazBepTka. MHororpanssie yrisl Teopema Jilsiepa.

3.2.2 Ilpusma. Ilpsamas u HakJIoHHadA npusma. llpaBwibHas npusma.

3.2.3 Hapamneaenunen. Kyo. Ilupamupa. [IpaBunbHas nupamuga. YceyeH-
Has nupamuja. Terpasap. Cummerpun B KyOe, B apajiiesienureie, B Ipu3Me U Mu-
pamuae. Ceuenus Ky0a, NpuU3Mbl U MUPAMU/IBI.

3.2.4 IlpeacraBiieHne 0 MPaBUJILHBIX MHOTOIPAHHUKAX (TeTpaszape, Kyoe,
OKTa’3/Ape, AOJAEKAIPE U UKOCAIPE).

IIpakTuyeckoe 3ansitue Ne 52. Paznuusbie BUAbl MHOIOTPaHHUKOB. WX H30-
OpakeHusl.

IpakTnueckoe 3anaTue Ne 53. CeueHusi, pa3BepTKU MHOTOI'PAaHHUKOB.

TEMA 3.3. TEJIA U IOBEPXHOCTHU BPAILIEHUSA
3.3.1 Huaunap u KoHyc. YceueHHbIH kKoHyc. OCHOBaHME, BbICOTA, OOKOBas
MOBEPXHOCTh, 00pa3zytomias, pa3BepTka. OceBble CEUEHUsI U CEUCHHUsI, NapajliebHbIe
OCHOBaHHIO.
3.3.2 lllap u cdepa, nx ceyenue. KacarespbHasi IJI0CKOCTH K cdepe.
IIpakTnueckoe 3ansatue Ne 54. Ilnomaas nosepxHocTu. Cummerpusi Tea
BpallleHUsl 1 MHOTOTPAaHHMKOB. BUIbl cCUMMETpUii B IPOCTPAHCTBE

TEMA 3.4. UBMEPEHUSA B 'EOMETPUN
3.4.1 OobeM u ero usmepenue. Nurterpanbuas ¢popmyna oovema. Oopmyib
o0Bpema Ky0a, MpSAMOYTOJILHOTO MapaieNenuIea, MPU3Mbl, HUIHHIIPA.
3.4.2 ®opmyJibl 00beMa MUPAMHIBI 1 KOHYCA.
3.4.3 @opmyJibl IVIOIAAN MOBEPXHOCTEH HWINHAPA U KOHYCA.
3.4.4 ®opmyJbl 00beMa HIAPA M IVIOMIAAH CepBbl.
IIpakTnueckoe 3ansaTue Ne 55, Boruncnenue mionagei 1 00beMoB.
3.4.5 TlogoOue Tesn. OTHOILIEHHME MJIONUIA/IEd TOBEPXHOCTEH U 00HEMOB T0-
MOOHBIX TeJI.
TEMA 3.5. KOOPIUHATDBI U BEKTOPBI
3.5.1 IIpamoyroJjbHas (J€KapTOBa) CHCTEMa KOOPAMHAT B NPOCTPAHCTBeE.
®dopmyna pacCTOSHHUA MEXAY ABYMs TOUKAMH. YpaBHEHMs c(epshl, IUIOCKOCTH U



PSIMOH.

3.5.2 Bekropsbl. Moaynb BekTopa. PaBeHCTBO BEKTOPOB. ClI0KEHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4nciio. Pa3nokeHue BEKTOpa M0 HANPABIEHUSAM. Y TOJ MEX-
Iy IByMsI BEKTOpPaMHU.

3.5.3 IIpoexkuusi BekTopa Ha ochb. Koopaunatel BekTopa. CraJjisipHoe mpo-
U3BeJeHUE BEKTOPOB.

113 Ne 56. Bexropsl.

I13 Ne 57 YpaBHeHue OKpyKHOCTH, cepbl, IIIOCKOCTH. PaccTosiHne Mexmy
TOUYKAMHU.

JlelicTBUSI ¢ BEKTOpPaMM, 3aJaHHBIMHM KOOpAUHATAMHU. CKaJISIpHOE MPOU3-
BEJCHHUE BEKTOPOB.

BexTopHOE ypaBHeHHe NPAMOM M IJIOCKOCTH. VICTIO/Ib30BaHNE BEKTOPOB
IIPU J10Ka3aTeIbCTBE TEOPEM CTEPEOMETPHH.

3.5.6 Ucnosb30BaHMe KOOPAMHAT M BEKTOPOB NIPH pellieHUN MaTeMaTH4e-
CKHMX U MPUKJIAIHBIX 32/124.

JIJisi BHEAyIUTOPHBIX 3aHATUM CTYJEHTaM HapsiAy C pEIIeHHEeM 3aJad U BbI-
MOJIHEHUEM TNPAKTUYECKUX 3aJlaHUM MOKHO TMPEIJIOAKUTH TEMbI UCCIEI0BATEIbCKUX
U pedepaTUBHBIX pabOT, B KOTOPHIX BMECTO CEpUN OTAEJbHBIX MEJKUX 3aJad U yI-
PaXXHEHUHN MpENaratoTcsl CIOKETHbIE 3aJaHusi, TPeOyrolre IIUTENbHOW paboThl B
paMKax OHOW MaTEMaTUYECKOW CHUTyallud. DTH TEMbl MOTYT OBITh KaK WHIUBHUIY-
aJbHBIMU 33JJaHUSIMU, TaK U TPYNIOBBIMU JJIsi COBMECTHOTO BBIMOJHEHHS UCCIIEIO-
BaHMUSL.

HPUMEPHBIE TEMbI PE®EPATOB (1OKJIA1OB),
NHANBUAYAJIBHBIX ITPOEKTOB

HenpepriBHble 1po0u.

[IpuMeHeHne CI0KHBIX ITPOLICHTOB B dKOHOMUYECKHUX pacyeTax.
[TapamenbHOE MPOEKTUPOBAHUE.

Cpennue 3Ha4eHUs U UX IPUMEHEHNE B CTaTUCTHKE.
BekTopHoe 3a1aHue NpsIMBIX U IUIOCKOCTEN B IPOCTPAHCTBE.
CrnokeHue rapMOHUYECKUX KOJIeOaHu.

['padmueckoe pemieHue ypaBHEHUI 1 HEPABEHCTB.
[TpaBusbHBIE U TOTYIIPABUIBHBIE MHOTOTPAHHUKH.
KoHnueckue ceueHus: U uxX IpUMEHEHHUE B TEXHUKE.
[Tonsitue nuddepeHnnana 1 ero MPUIOKEHHUS.

CxeMbl NOBTOPHBIX UCIIBITAaHUI bepHyuiy.

HccenenoBanne ypaBHEHUN U HEPABEHCTB € IMAPAMETPOM.
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2. CTPYKTYPA U COAEPKAHUE YUEBHOM JIUCIUTIJIAHBI

2.1. O0bem y4eOHOM TUCUMIIMHBI U BU/AbI Y4e0HOI padoThl
B Tabmuie ykazan o0bEM BpeMEeHH, 3aINIAHWPOBAHHBIN HA peaTN3alldi0 BCEX
BUJIOB Y4eOHOM pabOTHI:

Bun yueOHoii padoThbl Oovem uacos

MakcumanbHas yyeOHass Harpy3ka (Bcero) 352
B TOM 4YHCJI€ B (hOpME MPAKTUUECKON MTOATOTOBKH 100
Oos3aTesqbHAsE ayIUTOPHAs y4eOHasi HAarpy3ka (Bcero) 234
B TOM YHCIIE!

JIEKLUU 120

[IPAKTUYECKUE 3aHATUS 114
CamocrosiTesibHas padoTa o0yuyawinerocs (Bcero) 118
IIpomesicymounas ammecmayus 6 popme  IK3aMeHa

2.2. TemaTu4eckuii JIaH 001e00pPa30BaTeIbHON Y4e€0OHOM JUCUMIITIMHBI
OV/. 03. MaTtemMaTuka

Make. | Camocr | Kojn4yecTBO ayIMTOPHBIX 4aCOB
. padora B T.4. B
. yueo. pa i
e Haumenopanmue | marpys- | CTYACHT Gopme Teope ITpakTi.
TeM a Bce- | mpakru- THY. (cemuHap-
pa3/1esioB U TeM Ka CTy- 9
bl ro YecKoii o0yue- CKHe) 3aHs-
AaenTa NOr0TOB- HHE TUS
(uac) KH
Beenenue 2 - 2 2 -
ll::”e"‘ 1. Aare-| 14 58 | 124 | 100 60 64
11 Pa3Butne nonsaTHA 71 11 10 10 6 4
0 Yucle
1o | Kopuu, crememn u| 5 7 28 28 10 18
J0rapuQMbl
13 | OCHOBBL TpHIOHO- |, 11 30 30 16 14
METpUH
DyHKIUH, ux
1.4 CBOWCTBa U rpadu- 28 10 18 18 8 10
KA
1.5 | YPaBHCHHA M He-| g 9 14 14 8 6
paBeHCTBa
KomMOuHaropuka,
1.6 CTaTUCTHKA U TEO- 34 10 24 12 12
pusi BEpOSITHOCTEH
Pa3znen 2. Havana
MaTeMaTH4eCcKOro 57 15 42 16 26
aHaJIu3a




ITocaenoBaTensHO-

2.1 14 4 10 4 6
CTHU

2o | poussomma wee |, 4 20 10 10
[IPUMEHEHUE

723 [TepBooOpasnas u 19 5 12 ) 10
UHTErpa
Pagren = 3. Teo-1 1y 45 66 40 26
MeTpust
[Ipsmbie B TIIIOCKO-

3.1 CTU B IPOCTPAHCT- 28 8 20 8 12
BE

3.2 MHoOrorpaHHuKH 24 12 12 8 4

33 Tena u moBepxHO- 10 4 6 4 )
CTH BpaIleHHsI

34 N3mepenuss B reo- 16 4 12 10 )
METPHUH

3.5 | Koopmmmarer —w| 4 17 16 12 4
BEKTOPBI

Hroro 352 118 234 100 120 114




2.2. XapaKkTepUCTHKA OCHOBHBIX BUJI0B Y4e0OHOM 1eSITeJIbHOCTH CTY/IEHTOB

Ne
n/n

Conep:kanue o0yueHust

XapakTepuCcTHKA OCHOBHBIX BUJ0B Y4eOHOM 1eSITeJIbHOCTH
CTYAEHTOB (HA YPOBHE Y4eOHBIX J1eliCTBHIl)

1.

BBenenue

O3HaKOMJICHHE C POJIBIO MaTeMaTHUKU B HAayKe, TEXHUKE, IKOHO-
MHUKE, MH()OPMAIIMOHHBIX TEXHOJIOTUSAX M MPAKTUYECKOU maes-
TeNbHOCTH. O3HAKOMIICHHE C LENISIMH M 33/1a4aMH U3y4eHUS Ma-
TEMaTUKU IpHU 0cBOeHMHU cnenuanbHocteit CI110

AJITEBPA

Pa3zButne 1moHsaTHS O
qHUCIIe

BrimontHeHre apuMeTHIECKUX JIEHCTBUN HAJl YUCIIAMH, COYe-
Tas YCTHbIE U MUCbMEHHBIE PUEMBI.

HaxoxneHnve nmpuOIMKeHHbIX 3HAUEHUN BEJIMYMH U MOTPEIIHO-
cTeil BeruuciieHui (aOCOMOTHON M OTHOCHUTEIHHOMN); CpaBHEHUE
YHUCIIOBBIX BBIPAXKECHUH.

Haxoxaenne ommOoK B MpeoOpa3oBaHUAX U BBIUYUCICHUIX (OT-
HOCHUTCS KO BCEM IMMYHKTAaM MPOrPaMMBl).

Kopuu, crenenn, inora-
prudMBI

O3HakOMJIEHHE C TIOHATUEM KOpPHSA N-H CTENEHH, CBOWCTBAMU
PaauKaIoOB M IPaBUJIaMU CPaBHEHUS KOPHEH.

DOopMyIMpPOBAHUE ONPEACIICHUS KOPHS U CBOMCTB KOpHEH. BbI-
YUCJIEHUE U CPABHEHUE KOPHEH, BBINOJHEHUE NMPUKUIKU 3HAUe-
HUs KopHA. [IpeoOpa3oBanue YMCIOBBIX U OYKBEHHBIX BBIpaXke-
HUM, COJIepKaluX paguKabl.

Brimonnenue pacyeToB 1o ¢popmyiaaM, COAEPIKALINM PaIHKaIbl,
OCYIIECTBIISI1 HEOOXOIUMBbIE TIOJICTAHOBKH U MpeoOpa3oBaHMUsl.
OmnpeneneHne paBHOCUIBHOCTH BBIPAKEHUH € paaukainamu. Pe-
HIEHUE UPPALUOHAIBHBIX YPABHEHUM.

O3HaKOMJIEHHE C TIOHATHUEM CTEIIEHU C JIEHCTBUTEJIBHBIM IOKa-
3aTeleM.

Haxoxnenne 3Ha4eHUN CTENEHU, UCTOIB3Ys TMPU HEOOXOAUMO-
CTH MHCTPYMEHTAJIbHBIE CPEJICTBA.

3anuchiBaHUE KOPHS N- CTENEHH B BHUJE CTENECHU C APOOHBIM
MoKaszaTeJIeM U Ha00OpOT.

DopMyIMpPOBAHUE CBOMCTB CTENCHEW. BrlunciieHne CTENeHen ¢
palOHAIBHBIM [TOKA3aTENIEM, BBIIIOJHEHNE NPUKUIKA 3HAUYCHUS
CTEIIEHU, CPABHEHUE CTEIICHEM.

[IpeoOpa3zoBaHre YUCIOBBIX M OYKBEHHBIX BBIPAKEHUMU, COIEp-
JKaIlUX CTENEHM, IPUMEHSIS CBOMCTBA. PelieHne noka3zaTesnbHbIX
YpaBHEHUH.

O3HakoMJIEHHE C NPUMEHEHHEM KOpPHEH U CTENEHEHl IpH BBI-
YUCJIEHUU CPEIHUX, JICJIEHUU OTPE3Ka B «30JIOTOM CEUYECHUH.
Pemenue npuknaaHbIX 3a/1a4 HA CJI0KHbBIE IPOLIECHTBHI.
BrimotHeHre mpeoOpa3oBaHuil BBRIPAKECHHM, MpuMeHeHue (op-
MYyJI, CBSI3aHHBIX CO CBOMCTBaMH cTemneHed u yiorapudmon. Omn-
penenenue 001acTH JOMYCTUMBIX 3HAUEHUH JOrapu(pMHUECKOTO
BBIpaKeHMsI. Penenne morapuMuaecKkux ypaBHCHHI

OCHOBBI TPUTOHOMETPUH

OCHOBHBIE TOHATHAA

I/I3yquHe paaaHHOr0 MCETOJa U3MCPCHHA YIJIOB BPALICHHUA U
WX CBSI3M C TpaaycHON mepoi. M300pakeHne yrioB BpalleHUS
Ha OKPYXXHOCTH, COOTHECEHHE BEJIMUMHBI yIjia C €ro pacroJio-
xenueMm. GopmynupoBaHue onpeaeneHuil TPUroOHOMETPUYECKUX
(GYyHKIUH U YIIIOB MMOBOPOTA U OCTPBIX YITIOB MPSIMOYTOJIBHO-
r'0 TPEYTroJIbHUKA U O0BSICHEHHE UX B3aUMOCBSI3U

OCHOBHbBIE TPUTOHOMET-

HpI/IMeHCHI/Ie OCHOBHBIX TPHUTIOHOMCTPHUYCCKUX TOXKACCTB I




PHUUYCCKHUE TOXICCTBA

BBIYKCIICHUS] 3HAYCHUH TPUTOHOMETPUYECKUX (YHKIIUN TIO OJ-
HOU U3 HUX

[IpeoOpazoBanust  mpo-
CTEHIINX TPUTOHOMETPHU-
YECKUX BBIPOKCHUHN

N3ydeHrne ocHOBHBIX (OpMYN TPUTOHOMETPUU: (HOPMYIIBI CIIO-
JKEHUS, YABOCHHUsS, MPEOOpa3oBaHUs CyMMBbl TPUTOHOMETpHUYE-
CKUX (PYHKIMH B NPOU3BEIACHHE U IMPOU3BEIACHHUS B CYMMY U
MPUMEHEHHUE MPU BBIYUCICHUHU 3HAYEHUSI TPUTOHOMETPUYECKOTO
BBIPQXEHUSI U YIIPOILECHHUS €TO.

O3HakoOMJIEHHE CO CBOMCTBAMU CHMMETPUU TOYEK HA €JUHUY-
HOM OKPYKHOCTH M MPUMEHEHHUE UX AJs BbIBOJAa (POpMys IpHu-
BEJICHUS

[Ipocreiime  TpUTOHO-
METPUYECKHUE YpaBHEHUS
1 HepaBEHCTBA

Pemenne no ¢opmynaMm U TPUTOHOMETPHUUECKOMY KPYTY IPO-
CTEHIINX TPUTOHOMETPUYECKUX YPABHECHU.

[IpumeneHnne oOIMMX METOJOB pEIUICHUs ypaBHEHUU (TIpuBee-
HUE K JMHEHHOMY, KBaJpPAaTHOMY, METOJ Pa3JI0XKEHUs HAa MHO-
YKUTEJIN, 3aMEHbI TIEPEMEHHON) MpU pelIeHHH TPUTOHOMETpUYe-
CKMX YpaBHCHMH. YMEHHE OTMEYaTb HAa Kpyre pelieHus Ipo-
CTEHIINX TPUTOHOMETPUYECKUX HEPABEHCTB

ApKcHHYC, apKKOCHHYC,
apKTaHT'€HC YncIia

O3HakOMJICHHE C TOHSATHEM OOpATHBIX TPUTOHOMETPUUECKUX
G yHKIIHA.

N3yyenne omnpeneneHuii apkcuHyca, apKKOCHHYCa, apKTaHTeHCa
yucia, (popmMyaupoBaHue UX, U300paKCHHE HA CAMHUYHOU OK-
PY>KHOCTH, TPUMEHEHUE TIPU PEIICHUU YPaBHEHHM

®YHKIHNU, UX CBOUCTBA U TPA®UKH

Iloatune o
}yHK-

OyHKIUN.
HEIPEPBIBHOCTH
LU

O3HakOMJICHHE C TOHSTHEM IEePEeMEHHOW, MpUMepaMH 3aBHCHU-
MOCTel MEeXy epeMEHHBIMU.

O3HakoMJIeHHE C TOHATHEM Tpaduka, OIpelesieHHe MpPUHAI-
JeKHOCTH ToukH Tpaduky Gpynkiuu. OnpeneneHue mo hopmyse
npocTelIIel 3aBHCUMOCTH, BUAa ee rpaduka. BeipakeHue mo
dbopmyIie 0THOM IEPEMEHHOM uepes3 apyrue.

O3HakomiieHHE ¢ ompejaeieHueM (GyHKIUU, (HOpMYIHPOBAHUE
ero. Haxoxxnenue obGnactu ompeaesneHus U 00JIacTh 3HAYCHHM

byHKITUN

10.

CaoiicTBa byHKIIH.
I'paduueckas uHTEpIIpE-
tamms. [lpumepsr (yHk-
[MOHAIILHBIX 3aBUCHUMO-
CTed B peaJbHBIX MpO-
[[eccax U SIBICHUIX

O3zHakoMJIeHHE ¢ MpUMepaMu (PYHKIIMOHAIBHBIX 3aBUCHMOCTEH
B pEabHBIX IPOIIeccax U3 CMEKHBIX TUCIUILIHH.
O3HakOMJIEHHE C JI0Ka3aTeIbHBIMU PACCYKIECHUSIMU HEKOTOPBIX
CBOWCTB JIMHEHHON M KBaapaTUYHON (YHKIUH, IPOBEACHUE HC-
CJIeIOBaHMsI JIMHEWHOW, KYCOYHO-IMHEWHOU, APOOHO-TMHEHHOMN
U KBaJIpaTUYHOW (QYyHKIUH, mocTpoeHue ux rpapukos. Ilo-
cTpoeHne u ureHue rpadukoB pynkiuii. MccneqoBanue ¢QpyHK-
1007078

CocraBnenre BUJOB (yHKIUI 1O JaHHOMY YCJIOBHIO, pElICHHE
3a/1a4 Ha 9KCTPEMYM.

Brimonaenne npeodbpazoBanuii rpaduika GyHKIMH

11.

OO6parHbie QyHKIIHH

Wzydenune moHsTHs 00paTHON (QYHKIUH, ONpeAeieHHe BUAa U
nocTpoeHne rpaduka oOpaTHOM (QYHKIMH, HaXOXJIEHUE €€ 00-
JacTH OTpeieNieHus U obnacTu 3HaueHui. [IpuMeneHne cBoiicTB
GYHKIMA TIPU UCCIICIOBAaHUU YPaBHEHUM W PEIIEHWHW 3a]ad Ha
sKcTpeMyM. O3HAKOMJICHHE C TOHITHUEM CIOKHON (PYHKIIUU

12.

CrerncHHEIE, MoKasa-
TeNbHbIE, JIorapudmude-
CKH€ ¥ TPUTOHOMETpHYe-
ckue ¢yaknun. OOpar-
HbIE  TPUTOHOMETpHYE-
ckne QPyHKITUU

Brruncnenue 3HaueHuit GyHKIMNA 110 3HAYEHUIO aprymenTa. Om-
peneneHue MoJ0KEeHUsI TOUKU Ha rpaduke Mo ee KoopaAuHaTaM U
HA000pOT.

Hcnonp3oBaHne CBOMCTB (PYHKITUW 7SI CpPAaBHCHHS 3HAYCHHI
CTereHel u jorapudmos.

[TocTpoenue rpadMKoOB CTENEHHBIX M JorapudMudecKknx (QyHK-




ui. PereHune nmoka3aTenpbHBIX U JOTapu(MUYECKUX YpaBHCHUM
¥ HEPaBEHCTB 110 U3BECTHBIM aJITOPUTMAaM.

O3HakOMJIEHME C TOHSITHEM HENPEPHIBHOW NEPUOANYECKON
¢ynkunu, GopMynupoBaHHE CBOMCTB CHHYCa W KOCHHYCa, IO-
CTPOCHHE UX TPadUKOB.

O3HakoOMJICHHE C TMOHATHEM TaPMOHHYECKUX KOJICOAHUH H MpHU-
MepaMU FrapMOHUYECKUX KOJICOaHUM ISl OTIMCAHUS ITPOLIECCOB B
¢u3uke u Apyrux obnactax 3HaHUsA. O3HAKOMIICHHE C TOHATHEM
pa3pbIBHOM  mepuoAndeckor  (yHKIMH, (popmyaupoBaHue
CBOWCTB TaHT'€HCA M KOTAaHI€HCA, TIOCTPOCHUE UX TPa(UKOB.
[Ipumenenue cBOWCTB (YHKIIUNA NIJIsi CPAaBHECHUS 3HAYECHUU TPH-
TOHOMETPUYECKHX (YHKUUH, pelIeHUs] TPUTOHOMETPUYECKHX
YpaBHEHUH.

[Toctpoenne rpagukoB OOpaTHBIX TPUTOHOMETPHUECKUX (YHK-
IUH ¥ ompeniesieHue 1o rpadukam X CBOWCTB.

Brinonnenue npeobpazoBanus rpaukoB

YPABHEHUA U HEPABEHCTBA

13.

YpaBHEHUS U CHUCTEMBI

ypaBHEHUU

HepaBenctBa u cucremsl
HEPABEHCTB C JBYMs Ile-

PEMEHHBIMU

O3HakoOMJICHHE C MPOCTEHIIMMM CBEACHUSMH O KOPHSX anred-
panvecKuX ypaBHEHM, MOHATUSMU MCCIIEIOBAHUSI YPABHEHUN U
CUCTEM ypaBHEHUM.

N3ydenune Teopun paBHOCWIBHOCTH YpaBHEHUM U €€ MpUMEHE-
Hus. [loBTOpeHue 3amucu peleHus CTaHAAPTHBIX YpPaBHEHMM,
IPUEMOB TpeoOpa3oBaHUs YpPaBHEHHMM IJIsi CBEACHUSI K CTaH-
JApTHOMY YPaBHEHHUIO.

Pemennie panuoHanbHBIX, UPPALUOHAIBHBIX, [TOKA3aTEIbHBIX U
TPUTOHOMETPUUECKUX YPaBHEHHUH U CUCTEM.

Hcnonp3oBaHne CBOUCTB M TpaduKOB (YHKIMNA IS PEIICHUS
ypaBHeHUH. [IoBTOpEeHNE OCHOBHBIX IPUEMOB PELICHUS CUCTEM.
Pemenue ypaBHEeHUH ¢ MpUMEHEHHUEM BCEX MPUEMOB (pa3ioxe-
HUS Ha MHOXHTENM, BBEACHUSI HOBBIX HEU3BECTHBIX, IOJCTa-
HOBKH, Tpa)iIeCKOro METOa).

Pewenne cucreM ypaBHEHHI C NPUMEHEHHMEM Pa3jIUYHBIX CIIO-
co0O0B.

O3HakomJIeHHE C OOLIMMM BONPOCAMH PEIICHHsS HEPaBEHCTB U
WCIIOJIb30BAaHUE CBOMCTB M TpauKOB (YHKIHMA TPH PEHICHUH
HEPABEHCTB.

Pemenrie HepaBEHCTB U CUCTEM HEPABEHCTB C MPUMEHEHHEM
pa3IMYHBIX CIIOCOOOB.

[TpuMmeHeHre MaTeMaTHYECKUX METOJIOB IS PEIICHUS CO/IepKa-
TEJIBHBIX 33124 U3 Pa3IMUHBIX 00JIaCTel HAyKHU U MPaKTUKU. H-
TEpIPETUPOBAHUE PE3YJIHTATOB C YUYETOM pEalIbHbIX OrpaHHuYe-
HUI

KOMBHUHATOPUKA, CTATUCTHUKA Y TEOPUS BEPOSITHOCTEM

14.

OcHoOBHBIE
KOMOWHATOPUKH

IIOHATHUA

W3ydenune npaBuiia KOMOMHATOPUKH M MPUMEHEHHUE TPHU perie-
HUM KOMOMHATOPHBIX 3aJad.

Pemienne KOMOMHATOPHBIX 3a/1a4 METOAOM Iepedopa | Mo Ipa-
BUJIy YMHOXCHHUS.

O3HaKkOMJICHHE C TIOHATUAMUA KOMOMHATOPUKU: Pa3MELICHUSIMH,
COYETaHUSIMH, NIEPECTAaHOBKAMU U (pOpMyJIaMH 7Sl UX BBIYMCIIE-
HUs. OObsACHEHHE M TNpHMEHEHHe (OpMYJ JUIsl BBIYHCICHUS
pa3MelleHN i, TEPECTAHOBOK M COYETAaHU MPU PEIICHUH 3a]1a4.
Osnakomienue ¢ 6uHomoMm HproToHa u TpeyronasHukoM Ilacka-
1. PelleHne npakTMYECKHUX 3aa4 ¢ UCIOJb30BAHUEM IOHITUH
U TIpaBWJI KOMOMHATOPUKH




15.

DJIEeMEHTBhI TEOPUU BEPO-
SITHOCTEN

N3ydeHne KIIacCMYEeCKOro OMpeIesIeHUs] BEPOSATHOCTH, CBOMCTB
BEPOSATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.

PaccmoTpenue nmpuMepoB BBIUHMCIICHUSI BEPOATHOCTEH. Perenue
3a]a4 Ha BHIYMCIIEHUE BEPOSITHOCTEH COOBITHI

16.

[IpencraBnenne TaHHBIX
(TabnuIpl, AWATpPaMMEI,

rpadukn)

O3HakoMJIEHHE C MPEACTAaBICHUEM UYHCIIOBBIX JAHHBIX U MX Xa-
paKTEepUCTHKAMHU.

Pemenne nmpakTuueckux 3ajad Ha OOpabOTKY YMCIIOBBIX JaH-
HBIX, BBIYUCIICHUE UX XapaKTEPUCTHK

HAYAJA MATEMATHYECKOI'O AHAJIM3A

17.

IlocnenoBaTensHOCTH

O3HakOMJIEHME C TIOHATHUEM YHCIOBOW IOCIIENOBATEIbHOCTH,
crocobamu ee 3a7jaHusl, BBIYMCIECHUSIMU €€ YJICHOB.
O3HakoMJIEHHE C TOHATHEM IIpeiesa OCIeJ0BATEIbHOCTH.
O3HakOMJIEHHE C BBIYUCIEHHEM CYMMbl OECKOHEUHOTO YHCIIO-
BOT'O psJia HA MPHUMEpE BBIYUCICHHUS CyMMbI OECKOHEUHO YObI-
BAIOIIEH F€OMETPUUYECKOIN TPOTrPECCUH.

Pemenune 3amau Ha mpuMeHeHue GOPMYIBI CyMMbI OECKOHEYHO
yOBIBAIOIICH T€OMETPUIECKOMN MPOTPECCUn

18.

IIpousBogHas u ee mpHU-
MEHEHUE

O3HaKOMJIEHHE C TOHATHEM ITPOU3BOIHOM.

Wzydenve u GopmyianpoBaHue €e MEXaHMYECKOTO U FeOMETPH-
YECKOI'0 CMBICIIA, U3YYEHHE ATOPUTMA BBIYMCIEHUS ITPOU3BOI-
HOM Ha MpUMepe BHIYUCIIEHNS MTHOBEHHOM CKOPOCTH U YIJIOBO-
ro ko3¢ dunmenTa KkacaTreabHOM.

CocraBrieHre ypaBHEHUs KacaTelIbHOW B 0OIIIEM BHJIE.
VYcBoenue mpaBun auddepeHunpoBaHus, TaOIUIBI MPOU3BOI-
HBIX AJIEMEHTApHBIX (PYHKIUH, mpuMeHeHue s auddepeHIm-
poBaHus GYHKLUHN, COCTaBICHUS YpaBHEHHS KacaTeIbHOM.
N3yueHnue TeopeM O CBSI3M CBOWMCTB (DYHKIIUM M MPOW3BOJHOM,
(dopMynHupOBKa UX.

[IpoBeneHMEe C MOMOIIBIO MPOU3BOIHON HCCIIENOBAaHUS (PYHK-
UM, 33JJaHHOH (OPMYIIOH.

VYcraHoBNeHHE CBSI3U CBOMCTB (DYHKITMH U TPOU3BOJHOM IO HUX
rpadukam.

[TprMmeHeHre MPOU3BOIHOM IS pelIeHus 3a/1a4 Ha HAXO0XICHHE
HanOOJIBIIEr0, HAUMEHBIIETO 3HAUYCHHS U Ha HaXOXKICHHE JKC-

TpeMyMa

19.

[lepBooOpaszHass U HMHTE-
rpain

O3HakoOMJICHHE C TIOHATHEM HHTErpaia ¥ nepBooOpasHoi.
N3yuenue mpaBuia BBIYUCICHHUS TEPBOOOPA3HONM M TEOPEMBI
Herorona— JleliOHua.

Pemenue 3amad Ha CBs3h NMEPBOOOpPA3HOW M €€ MPOU3BOHOM,
BBIYUCIICHHE NIEPBOOOPA3HOM [T TAaHHOHM (DYHKIIHH.

Pemenne 3amay Ha NpUMEHEHHME WHTErpajia JUisl BBIYHCIICHUS
bU3MYECKUX BEIMYMH U TUTOIAaAeH

I'EOMETPUA

20.

IIpsiMBIE ¥ ILIOCKOCTH B
IIPOCTPAHCTBE

DopMyIHpOBKa U TMPUBEJCHUE JI0KA3aTEIbCTB MPU3HAKOB B3a-
MMHOI'O PacroJIOKEHUSI NPSIMBIX U IJIOCKOCTe. Pacno3HaBaHue
Ha YepTekXax U MOJEISX Pa3IUYHBIX CIy4aeB B3aUMHOTO pacIio-
JIO’KEHHUSI TIPSAMBIX U IJIOCKOCTEM, apr'yMEHTUPOBAaHUE CBOUX CY-
JKIEHUN.

DopmyJIMpOBaHUE OMPEACICHUN, TPU3HAKOB U CBOWCTB Mapa-
JIENbHBIX U NEPIEHAUKYISPHBIX MIOCKOCTEN, IBYTPAHHBIX U JU-
HEWHBIX YTJIOB.

BrinonHeHue MmocTpoeHUsl yrioB MEXAY MNPSMBIMH, HPSIMOU U
IJIOCKOCTBIO, MEXAY IIJIOCKOCTSIMU IO ONHCAHMIO U PACIO3HA-
BAaHME UX HA MOJCIIAX.




[IpyMeHeHre MPU3HAKOB U CBOMCTB PACIHOJIOKEHUS HPSIMbBIX U
IUIOCKOCTEH MpU pelIeHUH 3a/1ay.

N300paxeHne Ha pUCYHKaX U KOHCTPYMpPOBAaHHE Ha MOJEISAX
NEPHEHANKYIISIPOB U HAKIIOHHBIX K IUIOCKOCTH, MPAMBIX, Mapal-
JIENIbHBIX TJIOCKOCTEH, YTJI0B MEXAY NPSMON M IUIOCKOCTHIO U
000CHOBaHKE TIOCTPOCHUSI.

Pemenne 3amad Ha BBIUMCICHHE T'€OMETPUYECKUX BEIUYHH.
OnucelBaHWE PACCTOSIHUS OT TOYKHM 1O IUIOCKOCTH, OT HpPSIMOMH
JI0 TUTOCKOCTH, MEX]y TUIOCKOCTSIMU, MEXAY CKPELUBAIOLIUMU-
Csl IPSIMBIMU, MEXKIY IPOU3BOJIBHBIMU (PUTYpaMU B MPOCTPAHCT-
BE.

@opMyIUpOBaHUE U JI0Ka3bIBAHUE OCHOBHBIX TEOPEM O pac-
CTOSTHUSIX (TEOPEM CYIIECTBOBAHMSI, CBOMCTBA).

N3o0pakenne Ha yepTekax M MOJAEISAX PAacCTOSTHHUS U 00OCHO-
BaHUE CBOUX CyxkJaeHul. OnpesienieHne U BHIYMCIEHUE PaCcCTOs-
HUI B mpocTtpaHcTBe. [IpuMeHenue ¢opmyn U TeopeM IUIaHU-
METpPUH IS PEIICHUs 3aa4.

O3HakOMJIEHHE C MOHATHEM MAPAJUIENBHOIO MIPOEKTUPOBAHUS U
ero cpoiictBamu. GOpMyIMpPOBaHKUE TEOPEMBI O TUIOIIAIA OPTO-
TOHAJbHOW ITPOEKIIMA MHOTOYTIOJIbHUKA.

[Tpumenenue Teopuu s 00OCHOBAaHUS MOCTPOCHUN M BBIYMC-
JICHUM.

ApryMEeHTHpPOBaHUE CBOMX CYKJICHUH O B3aMMHOM PacCIOJIOXKe-
HUU MPOCTPAHCTBEHHBIX PUTYD

21.

MHoOrorpaHHuKu

Onucanne ¥ XapakTEpPUCTUKA PA3IUYHBIX BUIOB MHOTOTPaHHHM-
KOB, [IEPEYMCIICHUE UX DIEMEHTOB U CBOWCTB.

N300pa’keHrie MHOTOTPaHHUKOB U BBIIIOJHEHUE IOCTPOCHUS Ha
U300paKEHHUSIX M MOJIEIISIX MHOTOTPAaHHUKOB.

BrruncneHye JIMHEHHBIX JIEMEHTOB U YIJIOB B IIPOCTPaHCTBEH-
HBIX KOH(UTYpaLUIX, apryMEHTUPOBAHUE CBOMX CYKIICHHH.
XapaKkTepuCTUKa U M300pa)kKEHUE CEYEHUs, Pa3BEPTKU MHOIO-
IPaHHUKOB, BBIYMCIIEHHE TUIOLIA/Iel TOBEPXHOCTEN.

[TocTpoeHre MpoOCTEUIINX CEYEHHI KyOa, TPHU3MBbI, MHPAMHUIBI.
[Tpumenenue (HakToB U CBEICHUH U3 IMITAHUMETPUH.
O3HakoOMJICHUE C BHJIaMH CUMMETPHI B MPOCTPAHCTBE, (GOpMY-
JIMPOBAHUE OINPEIEICHUM U CBOMCTB. XapaKTepUCTUKA CUMMET-
pHH TEJI BpallleHUs] 1 MHOTOI'PaHHUKOB.

[IpuMeHeHre CBOMCTB CUMMETPUH IIPU PELICHUH 3a/a4.
Hcnonb3oBaHue NpUOOPETEHHBIX 3HAHWH Ul UCCIENOBaHUS U
MOJIEJIMPOBAHUS HECIOKHBIX 3a/1a4.

N300pa’keHre OCHOBHBIX MHOTOIPAaHHHKOB U BBIIIOJIHEHHE PH-
CYHKOB I10 YCJIOBHSIM 3a/1a4

22.

Tena W TOBEPXHOCTH
BpalLLleHUs

O3HakoMJIeHHE C BUJAMU Tel BpalleHHs, GOpMyJIHpOBaHUE HX
ONPEAEIIEHUN U CBOMCTB.

@OopMyIMpPOBAHUE TEOPEM O CEYEHUHM Iapa IUIOCKOCTBIO M
TUTOCKOCTH, KacaTeIbHOM K cdepe.

XapakTepucTuka U U300pa’keHue TeJl BpalleHUs, UX Pa3BEPTKH,
CEYCHMUS.

Pemienne 3aga4 Ha MOCTPOEHUE CEUEHMM, BBIYMCICHUE JJIUH,
paccTosiHui, yrioB, Iuiomaneil. IlpoBeneHne noKa3aTelbHBIX
paccyXJ1eHUI NpU PEICHUH 3a7a4.

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

N300pakeHne OCHOBHBIX KPYIJIBIX TEJ M BBINOJHEHUE PHCYHKA




110 YCJIOBHUIO 3aJa49u

23.

N3mepenus B reomeTpuun

O3HaKOMJICHUE C MOHATHSAMH ILIOIIAAN U 00beMa, aKCHOMAaMH U
CBOMCTBaMH.

Pemenne 3amau Ha BBIYMCICHHE IUIOMIA/EH IUIOCKHX (UTYp ¢
MPUMEHEHUEM COOTBETCTBYIOMUX (HOpMyT U (aKTOB U3 IIJIaHU-
MeTpun. M3ydeHne TeopeM O BBIYMCICHUU OOBEMOB MPOCTPAH-
CTBEHHBIX TEJI, PEIICHHE 3a/1a4 Ha TpUMeHeHne GOpMYysl BBIYHUC-
nenusi 00bemMoB. M3ydeHue ¢hopMyIl Ui BBIYUCIICHUS TLIOMIAACH
MMOBEPXHOCTEW MHOTOTPAHHUKOB U TEJI BPAILICHHUSI.
O3HakoOMJIEHUE C METO/IOM BBIUUCIICHHUS TIJIOMIATU TOBEPXHOCTH
cheprl. Pemenne 3amau Ha BhIUMCICHUE TUIOMAJACH TMOBEPXHO-
CTH IPOCTPAHCTBEHHBIX TEJl

24.

Koopaunatel 1 BEKTOpBI

O3HakoMJIEHHE C TOHATHEM BekTopa. M3yueHuwe aexkapToBOU
CHUCTEMBbI KOOPJIMHAT B MPOCTPAHCTBE, MOCTPOCHHUE 1O 3aJaHHBIM
KOOpPJIMHATAM TOYEK M IJIOCKOCTEH, HAX0XKJIEHNE KOOPAUHAT TO-
YeK.

Haxosxnenrne ypaBHEHUN OKPYKHOCTH, Cepbl, TNIOCKOCTH. BhI-
YUCJICHUE PACCTOSIHUN MEXKY TOUKAMH.

N3yueHue CBOMCTB BEKTOPHBIX BEJIHMYMH, MPABWI Pa3I0KECHHUS
BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, MPABUII HAXOXKICHUS
KOOPAMHAT BEKTOpa B MPOCTPAHCTBE, MPABUI JEHCTBUHN C BEKTO-
paMu, 3aIaHHBIMU KOOPJAMHATAMHU.

[IprMeHeHre Teopuu NMpyY PEIICHUH 3a7a4 Ha ICHUCTBUS C BEKTO-
pamu. M3yueHue cKaasipHOrO IIPOU3BEAEHUS BEKTOPOB, BEKTOP-
HOTO YpaBHEHHUs MpSIMOM U IUIOCKOCTH. [IpuMeHeHue Teopuu
IIPU PEILLIEHUN 33/1a4 Ha JECUCTBUSA C BEKTOPaMH, KOOPAUHATHBIN
METO/1, IPUMEHEHNE BEKTOPOB JJIs1 BBIYUCIICHUS BEJIMYUH YIJIOB
U pacctosiHui. O3HAaKOMIJIEHHE C JI0KA3aTeIbCTBAMH TEOPEM CTE-
pPEOMETPHUM O B3aMHOM PACIOJIOKEHUU MPSAMBIX U IUIOCKOCTEN
C MCNOJIb30BAaHUEM BEKTOPOB




3. YYEBHO-METOAUYECKOE U MATEPUAJIbBHO-
TEXHUYECKOE OBECHHEYEHUE ITPOI'PAMMBI YYEBHOM
JUCHUIIJINHBI

OcBoenue HPOTPaMMBI y4eOHOI JMCUUTUIAHBI «MatemaTuka
npeaycMaTpUBaeT HAIMYME yd4eOHOro KaOWHeTa, B KOTOPOM MMEETCS BO3MOXKHOCTB
IPOBOJIUTH YICOHBIE 3aHITHS.

O0OopynoBanne ka0MHeTa MAaTeMATHKH, MaTeMATHYeCKHX IHCIUILINH,
CTATHCTHKHU U METOANKH MAaTeMATHYE€CKOT0 PA3BUTHS:

- pabouee MecTo MpenoaBaTes;

- paboune MecTa 00y4aroIINXCS;

- y4eOHO-METOINYeCKast TUTEPATYpPa;

- y4eOHBIe IJTaKaThI 110 pa3eiaM MaTeMaTHKH;

- NMOPTPEThl MaTeMaTUKOB (18 mIT.);

- JIEMOHCTPAIIMOHHBIN HA0OP T€OMETPUIECKHIX TEIT;

- KOMIUIEKT YE€PTEKHBIX HHCTPYMEHTOB;

- KOMIIBIOTEP ¢ MYJbTUMEHNA POSKTOPOM.

4. PEKOMEHIYEMAS JIMTEPATYPA
Ilepeyenb pexkomeHayeMbIX Y4eOHbIX HM3AaHuil, IHTEepHeT-pecypcoB, 10-
MOJIHUTEILHOM JIUTEPATyPhI
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