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1. MOACHUTEJIBHASA 3AIINCKA

[Iporpamma o06meo0pa3oBaTEIbHON yYeOHON TUCIUTIIMHBI «MaTemMaTHKa
MpeIHa3HAYCHA JUTsl M3YUYCHUSI MaTeMaTHUKU B MPOGECCHOHAIBHBIX 00pa30BaTEIbHBIX
opranmzanusax CIIO, peanusyromux o0pa3oBaTelibHYI0 IPOrpaMMy CpPeHEro ooIie-
ro o0pa3oBaHus B Ipejiesiax OCBOCHHSI OCHOBHOU MpodhecCHoHaNbHOW 00pa3oBaTeb-
Hoit mporpammel CIIO (OITOIT CIIO) Ha 6a3e ocHOBHOTO 00I1ero o0pa3oBaHus MpH
MOJITOTOBKE CIEIUATNCTOB CPEIHETO 3BEHA.

[Iporpamma pa3zpaborana Ha ocHoBe TpeboBanuiit ®I'OC cpeanero obmiero
o0Opa3oBaHusl, MPEABIBISIEMBIX K CTPYKTYpE, COJEPKAHUIO U pe3yIbTaTaM OCBOCHMSI
y4eOHON MucHUIUIMHBL « Maremarnkay, B cooTBeTcTBUU ¢ KoHieniuei mpemnoiasa-
HUsL 0011e00pa30BaTENbHBIX JUCIUIUIMH ¢ Y4€TOM MpodecCUOHATBHOM HaIpaBJIeH-
HOCTHU MPOTPaMM CpPEAHEro MpodhecCHoHATFHOTO 00pa30BaHus, pealn3yeMbix Ha Oa-
3¢ OCHOBHOTO oOmiero oOpas3oBaHus, (pacnopsbkeHue Munnpocsemenus PO ot
30.04.2021 Ne P-98, ¢ yueTrom TpeboBaHuii (heiepaabHbIX TOCYIapCTBEHHBIX 00pa3o-
BaTEJIbHBIX CTAaHJAPTOB MO MOJydyaeMoil mpodeccuu Wik CHeUaIbHOCTU CPEIHETO
npodeccuoHanbHoro oobpazoBanusi 38.02.07 baHkoBckoe €710, MPUMEPHOU TMpo-
rpamMmbl 00eoOpazoBaTenbHO yueOHOM nucuuiuinabl «Matematuka» (bawmaxos
M.U.) nnst npodecCHOHAIBHBIX 00pa30BaTENIbHBIX OpraHu3aluil (PeKOMEHJ0BaHO
OI'AY «®UPO», npotokon Ne 3 ot 21 urons 2015 r., peructpalliOHHbIA HOMEp pe-
neH3un — 377 ot 23 utons 2015 r.) ¢ ydeToM NpuMepHO OCHOBHOM 00Opa3oBaTesb-
HOM TporpaMmbl CpeaHero oOmiero oOpa3oBaHMs, OJOOpEHHON perieHueMm dene-
paJbHOTO y4eOHO-METONYECKOr0 0OBhEAMHEHHUS 0 00IeMy 00pa3oBaHMIO (IIPOTO-
koa1 or 28 wuroHs 2016 1. Ne 2/16-3) u yTOUHEHHUMH, OJIOOPEHHBIX HAYYHO-
MeToau4YecKuM coBeToM [leHTpa mpodeccuoHanibHOr0 00pa30BaHUsI U CUCTEM KBa-
mipukamiit ®I'AY «OUPO», npotokon Ne3 ot 25 mas 2017 r.

Conepxanue mporpaMmbl «MaTeMaThka» HampaBlI€HO Ha JIOCTHXKEHHE Clie-
NYIOLIUX Yeneu:

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

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

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

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

B nporpammy BKIIIOYEHO cojiepkaHWE, HaIpaBlieHHOEe Ha (HOPMUPOBAHUE Y
CTYJICHTOB KOMIETEHIIUNA, HEOOXOAUMBIX 1Jis KauecTBeHHOTO ocBoeHus: OIIOIT CITO
Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHMs C MOJYUYEHHEM CpeaHEro oluiero oopaso-
BaHMS W OCBOCHHS IPOTPAMMBI TOATOTOBKH CIICIIMAJIMCTOB CPEIHEr0 3BEHA
(ITICC3).

1.1. O0mas xapakTepucTUKA y4eOHOM JUCHUILIUHBI « MaTeMaTHKa)
Marematunka ABIIAETCS byHI1aMeHTaIbHON o01ieo0pa3oBaTeabHON
JTUCIUTUIMHOM CO  CIIOKMBIIMMCS YCTOMYMBBIM  COACpPKAHUEM U OOIIMMH



TpeOOBaHUSIMU K MMOATOTOBKE 00YYaIOLIIXCSI.

B mnpodeccuonanbHbIx 00pa30BaTEIbHBIX OpPraHU3ALMIX, PEATU3YIOIINX
o0pa3oBaTeIbHYI0 IPOrpaMMy CpeIHEero OOIIero 00pa3oBaHus B Mpejenax OCBOCHUS
OIIOII CIIO Ha 6a3e OCHOBHOro oOIIero 0Opa3OBaHMs, W3YyYEHUE MaTEMATHUKU
UMEET CBOM OCOOCHHOCTH B 3aBHCUMOCTH OT Tpodmis mpodhecCuoOHATBHOTO
oOpa3oBaHHUs.

[Ipu ocoenun mpodeccuit CIIO u cneumansHocteit CIIO ectecTBeHHO-
HayyHOro mnpoduis mpodeccuoHanpHoro obpaszoBanusi, crnenuansHocter CIIO
TYMaHUTapHOTO Mpo@uiisa MpodhecCHOHATHLHOTO 00pa30BaHMsI MaTeMaTHKa U3y4aeTCs
Ha OazoBom ypoBHe @DI'OC COO; mnpu ocBoernn tmpodeccuit CIIO wm
cneruanbHocTeid CIIO TeXHHYECKOro W COLUaIbHO-PKOHOMHYECKOTO Mpoduiei
npodeccuoHanbHOr0 00pa3oBaHMsl MaTeMaTHKa M3ydyaeTcs OoJiee yriryOJIEHHO, Kak
npoduiibHas y4yeOHas AUCIMIUIMHA, YYWTHIBAIOMIAS CHEIU(PUKY OCBAaMBAEMBIX
npodeccuil uim crenuaabHOCTEH.

DTO BBIpAXKAETCS B COACPKAHWU OOyUCHHS, KOJTMYECTBE YaCOB, BBIJCISICMBIX
Ha W3YYCHHUE OTICIBHBIX TEM IPOTPAMMBI, TIIYOMHE WX OCBOCHHUS CTYyJICHTAMH,
oObeMe ¥  XapakTepe MPaKTHYCCKUX 3aHATHH, BHIAX  BHEAYJAUTOPHOU
CaMOCTOSITEIbHOM PabOTHI CTYACHTOB.

OO0mme menyu MU3ydeHUs] MaTeMaTUKH TPATUIIMOHHO PEaTM3yIOTCS B UYETHIPEX
HAIPaBJICHUSX

1) oO1iee npecTaBiaCHUE 00 UACSIX M METOAaX MaTCMATHKH,

2) MHTEJUICKTYaJIbHOC PAa3BUTHE;

3) oBJa/icHHEe HEOOXOIUMBIMU KOHKPETHBIMU 3HAHUSIMUA M YMCHHSIMU;

4) BoCIIUTATEILHOE BO3/ICHCTBHE.

[Ipodunuzarust 1eneli MareMaTuueckoro oO0pa3oBaHUs OTpakaeTcs Ha
BBIOOpE MPHOPUTETOB B OPraHM3allMM Y4eOHOH IeATeIbHOCTH oOydJaromuxcs. Jlms
TEXHUYECKOTO,  COIMAIbHO-dKOHOMHYECKOTO  mpoduieii  mpodeccnoHaTbHOTO
oOpazoBaHus BBIOOp II€JIeM CMelaeTcs B MParMaTMuYeCKOM HAMpaBJICHUH,
MIPEIyCMaTPUBAIOIIEM YCHJICHUE W PACIIUPEHUE MPHUKIATHOTO XapaKTepa W3ydCHUS
MaTEeMaTUKH, TMPEUMYIICCTBCHHOW OpWEHTAllMM Ha aJTOPUTMUYECKHA CTHIIb
MO3HABATEIILHON JIeATeabHOCTH. JJII TyMaHHUTapHOTO W €CTECTBEHHOHAYYHOTO
npoduneit npodecCHoOHANTBHOTO 00pa3oBaHMsl 00JIe€ XapaKTEPHBIM  SIBJISIETCS
yCUJIeHHE OOIIEKYJIbTYPHON COCTABJISIOIICH Yy4eOHON MUCIUIUIMHBI ¢ OpHEHTAIueH
HAa BU3YaJbHO-OOpPAa3HBIM W JIOTHUECKUN CTUMu YyuyeOHOUW paboTel. M3ydeHue
MaTeMaTUKH Kak TpoduibHON o00Ieo0pa3oBaTeNbHON  y4eOHONW JAMCIMIUIMHBI,
YUUTBIBAIOIIECH crenuduky ocBamBaeMmbix cryneHtamu mpodeccuit CIIO wmm
crneuranpHoctu CIIO, obecrieunBaeTcs:

* BBIOOPOM Pa3IUYHBIX ITOIXO0/IOB K BBEJICHUIO OCHOBHBIX TIOHSATHH;

* (hopMupoBaHMEM  CHUCTEMBI  y4eOHBIX  3aJlaHui, 00ECTIEeYMBAIOIIUX
7 (HEKTUBHOE OCYIIECTBICHUE BRIOPAHHBIX IEJIEBBIX YCTAHOBOK;

* o0orameHreM CHEeKTpa CTWIed ydeOHOW JAesITeNbHOCTH 3a  CUeT
COTJIaCOBaHUSI C BEAYIIUMHU JCSITCIBHOCTHBIMU XapaKTEPUCTUKAMH BBIOPAHHOM
npodeccur / CIeUuaIbHOCTH.

[IpodunbHas cocTaBisitonias OTpakaeTcs B TPEOOBaHUSIX K IOJATOTOBKE
0Oy4Jaronuxcs B 4aCTH:



e o0mell CHUCTEMBl 3HAHWWA: COJEPXKATEIbHBIE TPUMEPHl HCIOJb30BaHUS
MaTEeMaTUYECKUX UACH M METOJ0B B IPO(ECCHOHATLHOMN NEITEILHOCTH;

* YMEGHHW: pa3iu4he B YypPOBHE TPEOOBAHHWA K CIOKHOCTH TMPUMEHSIEMBIX
aJITOPUTMOB,;

* IPaKTHYECKOTO HCIOJB30BaHUs MPUOOPETCHHBIX 3HAHMA W YMEHUH:
WHINBUIYAIBHOTO Y4YeOHOTO ONbITa B IOCTPOCHHMH MAaTEMaTHYECKHX MOJETEH,
BBITIOJTHCHUH UCCIIEIOBATEIBCKIX MTPOSKTOB.

Takum  oOpazom, peamu3arusi COAEpKaHHWS  YICOHOW  IHCIMIUIMHBI
OPUEHTHUPYET Ha MPUOPHUTETHYIO POJIb MPOIECCYATbHBIX XapaKTEPUCTUK YUCOHOU
paboThI, 3aBUCAIIMX OT MPOQPMIST MPOPECCHOHATBHOTO O0pa30BaHMS, MOJIYYCHUS
OTBITA WCIIONB30BAHUS MAaTEMaTUKA B COACPKATEIBHBIX U TMPOdEeCCHOHATHHO
3HAYMMBIX CHUTYyaIUsIX 10 CPABHEHHIO C (DOPMATBHO-YPOBHEBBIMH PE3YIbTATUBHBIMHU
XapaKTEPUCTUKAMU O0YUICHUSI.

Conepxanue y4yeOHOM JUCHMIUIMHBI pa3pabOTaHO B COOTBETCTBUHM C
OCHOBHBIMU COJICPKATEIbHBIMU JTUHUSMU 00YUYEHUSI MATEMATHKE:

* anreOpanyeckast JUHUS, BKIIOYAIOIIAs CUCTEMATU3AIMIO CBEJICHUN O YHCIIax;
M3Yy4YEHHUE HOBBIX U 0000IIEHNE paHee U3YUCHHBIX ONepalnii (BO3BEICHUE B CTETICHb,
U3BJICUCHUE KOPHS, JIOTapu(MHpOBaHUE, CUHYC, KOCHHYC, TAHT€HC, KOTaHT€HC H
oOpaTHbIE K HHMM); M3y4YCHHE HOBBIX BHUJOB UHCIOBBIX BBIPAKEHUH U (POPMYII;
COBEPILICHCTBOBAHUE TMPAKTUYECKUX HABBIKOB U BBIUMCIUTEIBHOU KYJIBTYPHI,
paciMpeHne U COBEPIIEHCTBOBAHUE aare0Opanyeckoro ammapara, coOpMUPOBAHHOTO
B OCHOBHOM IIKOJIE, M €T0 MPUMEHEHNE K PEIICHUIO0 MAaTEMAaTHYECKUX W TPUKIIATHBIX
3ajad;

* TEOpeTUKO-(DYHKIMOHANIbHAS JIMHUSA, BKIIOYAIOIIAs CHUCTEMATU3AIMIO |
pacIMpeHrue CBEICHUH O (YHKIUSX, COBEPIICHCTBOBAHHWE TpadUUYCCKUX YMCHHI,
3HAKOMCTBO C OCHOBHBIMH HJICSIMH W METOJaMH MaTeMaTHYEeCKOTO aHalu3a B
oObeMe, TO3BOJIAIONIEM HCCIAEAOBATh dJIEMEHTapHble (QYHKIIMM U peliarhb
pocTelIue TeoMeTpruieckue, Gu3nuecKue u Ipyrue MpuKIaaHbIe 3a/1a4u;

* IMHUS YPAaBHEHUI W HEPABEHCTB, OCHOBAaHHAasg Ha TIOCTPOCHUU W
WCCJICIOBAHUM MAaTEMAaTHUECKHX MOJENIeH, MepeceKaromascs ¢ anreOpandeckoil u
TEOPETUKO-(PYHKIIMOHAIbHOW  JIMHUSIMA W BKJIIOYAIONas  pa3BUTHE U
COBEPIIICHCTBOBAHUE TEXHUKHU aireOpandecKkux MpeoOpa3oBaHUN I PEIICHUS
ypaBHEHUH, HEPaBEHCTB M CHUCTEM; (QOPMHUPOBAHUE CIIOCOOHOCTH CTPOUTH H
WCCJICIOBATh TMPOCTEHUIINEG MAaTEMaTHYECKUE MOJCIH TPH PEIICHUU TPHUKIAIHBIX
3a/1a4, 3a7a4 U3 CMEXKHBIX M CTICIIHAIBHBIX TUCITUTIINH;

* TCOMETpUYCCKas JIMHUS, BKJIIOYAIONIas HATJISAIHbIC TIPEJACTABICHUS O
MIPOCTPAHCTBEHHBIX (PUTYypax W WU3YYCHUE MX CBOWCTB, (DOPMUPOBAHHWE M Pa3BUTHEC
MPOCTPAHCTBEHHOTO  BOOOpa)XCHUS,  pPa3BUTHE  CIOCOOOB  T€OMETPHUYECKHUX
U3MEPCHUM, KOOPJIMHATHOTO U BEKTOPHOTO METOJIOB JIJIS PEIICHHUS] MAaTEeMaTHIECKUX
Y TIPUKJIAIHBIX 3371a4;

* CTOXaCTUYECKasl TUHUS, OCHOBAHHAS HA Pa3BUTUU KOMOMHATOPHBIX YMEHHH,
MIPEICTABJIICHU O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPY’KAIOIIETO
MUpa.

Pasnmensl (TeMmbI), BKIIIOUEHHBIE B COJEp)KaHUE Y4YeOHOM MUCIUTLIMHBI,
SBJITFOTCSL OOIUMU TSI BCeX mpoduieit nmpodeccnoHanbHOr0 00pa3oBaHus W TpU



Bcex oOBeMax y4eOHOro BPEMEHHM HE3aBHUCHMO OT TOTO, SIBIIACTCS JIM ydeOHas
nucruIuinHa «MarteMatrnkay 0a30Bo Wi MPOGUITHLHOM.

B nmpuMmepHBIX TeMaTHYECKMX IUIaHAX MPOrpaMMbl Y4UeOHBIM Marepuail
IIPE/ICTaBIICH B (pOpMe yepeayIomerocsi pa3BepThIBaHUSI OCHOBHBIX COJIEP KATEIIbHbIX
auHuM (anreOpanveckoil, TeopeTUKo-(PyHKIIMOHAILHON, YpaBHEHUN M HEPaBEHCTB,
r€OMETPUYECKON, CTOXAaCTUYECKOM), YTO TO3BOJISIET THUOKO HCIOIb30BaTh HX
pacIoJIOKEHUE W B3aUMOCBA3b, COCTABJIATH pPaOOYMil KajJeHAapHbIM IJ1aH, IO-
pa3HOMy depeays y4eOHble TeMbl (TJIaBbl y4eOHWKA), YYHUTHIBas MPOGUIh
npodeccruonansHOT0 00pazoBanmsl, cnenuduky ocBanBaemoi npodeccuu CIIO nnmm
cnermanbHocT  CIIO, ryOuMHYy wu3y4deHuss Marepuanga, YpPOBEHb IOATOTOBKH
CTYJCHTOB IO MPEIMETY.

[Ipemyiaraembie B TPUMEPHBIX TEMATHYECKUX IUTAHAX pasHbIe OOBEMBI
y4eOHOr0 BpPEMEHM Ha HW3YyUYEHHE OJHOW M TOW K€ TEMbl PEKOMEHIYETCs
UCIIOJI30BaTh JUIsl BBIMIOJIHEHUS PA3IMYHBIX Y4YeOHBIX 3amanuil. Tem cambiM
pasznuuus B TpeOOBaHUAX K pe3yJibTaTaM 00yUYeHHUs MPOSIBITCS B YPOBHE HABBIKOB I10
PEIIEHUIO 3a/1a4 U OIbITE CAaMOCTOSATEILHON padOTHI.

N3ydenune obmieoOpazoBaTenbHOl yueOHO# nucnumuimabl «OY J1.04 Martema-
THKa)» 3aBEPIIACTCs MOJBEICHUEM UTOTOB B (pOpME MMCbMEHHOT0 IK3aMeHa B IIPO-
necce ocBoenus OINIOIT CIIO c¢ momydeHueM cpenHero oOiero oOpa3oBaHUS IO
IporpaMMe MOJArOTOBKH crieruaaucToB cpeanero 38eHa (IITICC3).

B pazpene mporpammel «CoaepkaHue y4eOHOW AUCHUILIMHBDY KYypCHBOM
BBIJICJICH MaTepuall, KOTOPHIM MNpH M3yYEeHWU MaTeMaTUKU Kak O0a30BOH, Tak H
npoQHIbHON y4eOHOM NUCHUIUIMHBI, KOHTPOJIIO HE MOJIEKHUT.

1.2. MecTo y4eOHOM AUCUUIIMHBI B Y4eOHOM IJIaHe

YueOnass aucuumianHa «MaTemaTukay SBISETCS Y4YEOHBIM TPEIMETOM
o0si3aTeNbHOM MpeaMeTHoM o0nacTu «Matemartuka u nuHpopmarrkay OI'OC COO.

YueOnast nucruiuimHa «MaTemaThkay Hu3ydaeTcss B 001eo0pa3oBaTebHOM
nukiie yueonoro miana [MIICC3 CIIO na 6a3e ocHOBHOTO 001ero oOopa3oBaHHs C
MOJIyYEHUEM CPEHETO O0IIero 00pa3oBaHusl, BXOJUT B COCTaB OOMIMX 00I1e00pa3o-
BaTEIbHBIX YUYEOHBIX JUCIUIUINH, OPMUPYEMBIX U3 00s13aTEIBHBIX MPEIMETHBIX 00-
nacteit ®I'OC cpennero obmero obpazoBanusi, aisa npodeccuit CIIO unu cneru-
anpHOCTeN CIIO cooTBercTBYtOMIETO MPOduiIs MpodhecCuoHATHLHOTO 00pa30BaHUS.

1.3. Pe3yabTaThl 0OCBOCHUS Y4€OHOM ITMCIUIIMHBI
OcBoeHue copepxaHus y4eOHON TUCHUILIMHBEI «MaTemaThkay o0ecreunBaeT
JOCTUKEHHUE CTYICHTaMU CIEAYIOIUX Pe3yibmamos:
o JAUYHOCHBIX:

JIP 2, JIP 4, JIP 7, JIP 8,
JIP 9, JIP 13, JIP 14, JIP
15, JIP-KK-1, JIP-KK-2,
JIP-COII-3

OV].04 MaremMartnka

JIMYHOCTHBIE Pe3yJIbTAThI ‘ Kox imyHOCTHBIX




peain3aiuu NpPorpaMMbl BOCITHTAHUS
(Oeckpunmopwi)

pe3yJabTaToB pea-
JIM3aIMH POrpam-
MbI BOCIIUTAHUS

[IposBrsomunii aKTUBHYIO TPAKIAHCKYIO MO3UIIMIO, JEMOHCTPUPYIOIIHIA
MPUBEPKEHHOCTh MPUHIUIIAM YECTHOCTH, MOPSAOYHOCTH, OTKPHITOCTH,
SKOHOMMYECKH aKTHBHBIA M yYaCTBYIOIIMM B CTYICHUECKOM U TEPPHUTO-
pHAIbHOM CaMOYIpPaBJIEHUU, B TOM YHKCJIE Ha YCJIOBHSIX NOOpOBOJIbYE-
CTBA, MPOIYKTUBHO B3aWMOJICUCTBYIOIINI U Y4aCTBYIOIIUHN B JESTEIbHO-
CTH OOILIECTBEHHBIX OpraHU3aIMil.

JIP 2

[MposiBnsromuii ¥ JEMOHCTPUPYIONIMH YBaKEHHE K JIIOJSIM TpPyJa, 0CO-
3HAIOIIUHI [IEHHOCTh cOOCTBeHHOTO Tpyaa. Ctpemsmuiics K popMupoBa-
HUIO B CETEBOI cpene JIMYHOCTHO U MPO(ECCHOHATBHOTO KOHCTPYKTHUB-
HOTO «IIHU(POBOTO CIIEAAN.

JIP 4

Oco3HamMil MPUOPUTETHYIO HEHHOCTh JIMYHOCTU YEJIOBEKA; YBaXKAO-
U COOCTBEHHYIO U UYXKYI0 YHUKAIBHOCTH B PA3IMYHBIX CUTYaIUAX, BO
Bcex (hopMax M BUJIAX JEIATEIHLHOCTH.

JIP 7

[IposiBnsromniA M JEMOHCTPUPYIOIIMM YBaXEHUE K IPEICTABUTEISM
Pa3JINYHBIX 3THOKYJIBTYPHBIX, COUAIBHBIX, KOH()ECCHOHAIBHBIX U UHBIX
rpynn. COnpuYacTHBIM K COXPaHEHUIO, IPEYMHOKEHUIO U TPAHCIALUU
KyJbTYPHBIX TPaJAULUN U HEHHOCTE MHOTOHALIMOHAJIBHOTO POCCUNCKOTO
rocyJ1apcTBa.

JIP 8

Cobmmoaronuii 1 mponarasaupyIONINi mpaBuia 340pOBOro U Oe3omac-
HOro oOpasa >KU3HH, CIIOpTa; MPEAYyNPEeKTAIOMNNA OO0 MPEoa0IeBal0-
IIAM 3aBHCUMOCTH OT aJIKOroJisi, Tabaka, IICHUXOAaKTHBHBIX BEIICCTB,
azapTHBIX Urp u T.1. COXpaHAIOMINI IICUXO0JIOTHYECKYIO YCTOMUUBOCTD B
CUTYaTUBHO CJIOKHBIX HIIU CTPEMUTENEHO MEHSIOIINXCS CUTYaIUSX.

JIP 9

JIN4YHOCTHBIE pPe3yJIbTAThI
peajin3alui NPOrpaMMbl BOCIIUTAHHUS,

OINpeacJTCHHbIC 0TPACJI€BbIMU TpeﬁoBaHI/lﬂMl/l K 1€JJ0BbIM KadeCTBaM JIMYHOCTH

Cobmonatonuii B cBoel MpoecCHOHANTBHON NESTENbHOCTH ITH-
YECKHE MPHUHIUIIBI: YECTHOCTH, HE3aBUCUMOCTH, MPO(PECCHOHATIBHOTO
CKETMITUIIM3MA, TIPOTHUBOJICHCTBUS KOPPYMIIMHA U IKCTPEMU3MY, 00Ia1ar0-
IIUH CUCTEMHBIM MBIIIUICHUEM U YMEHUEM IMPUHUMATh PEIIeHHEe B yCIIO-
BUSIX PUCKA U HEONIPEAEIEHHOCTH

JIP 13

['0OTOBBIN COOTBETCTBOBATH OXHUAAHUAM PabOTOAATENEH: MPOEKT-
HO-MBICTISIIUH, 2((HEKTUBHO B3aUMOJICHCTBYIOMIUNA C WICHAMH KOMaHJIbI
U COTPYAHHUYAIOUIUMU C APYTUMH JIFOJbMHU, OCO3HAHHO BBINOJIHSIOIIMI
npodecCHOHANIbHBIE TPEOOBAaHUS, OTBETCTBEHHBIN, MYHKTYaJbHBIN, JTHC-
[UTUTMHUPOBAHHBIN, TPYIOMIOOUBEIN, KPUTUYECKH MBICIISIIINAN, HaIleeH-
HbI Ha JOCTUKEHHE IMOCTABJIEHHBIX IEIEH; NEMOHCTPUPYIOIIHNI Tpo-
(dheccroHaNbHYIO )KU3HECTOMKOCTh

JIP 14

OTKpBITBII K TEKYIIUM W MEPCIEKTUBHBIM U3MEHEHUSM B MHUpE
TpyAa 1 npodeccuii

JIP 15

JIN4YHOCTHBIE Pe3yJIbTAThI
peajiu3anuu NPporpaMmMbl BOCIIUTAHUS,
onpeaejieHHbIe cy0bekToM Poccuiickoii dexepauun

[Tpu3HaromMii EHHOCTh HEMPEPHIBHOIO 00pa30BaHUs, OPUEHTHU-
pYIOIIUCS B U3MEHSIOIIEMCS PhIHKE TpyAa, u3deraronuii 0e3paboTHuIlbL;
YIPaBIAIONUN COOCTBEHHBIM MPO(ECCHOHANTBHBIM Pa3BUTHEM; pediiek-
CHBHO OIICHMBAIOUINI COOCTBEHHBIN JKU3HEHHBIN OINBIT, KPUTEPUU JIMY-

JIP-KK 1




HOM YCHENTHOCTH.

OKOHOMHUYECKHM aKTUBHBIM, IPEINPUUMUYUBBIN, TOTOBBII K CaMO3aHATO-
CTH

JIP-KK 2

JInyHOCTHBIE Pe3yJIbTAThI
peajiu3alnuu NporpaMMbl BOCIIMTAHUSA,
onpeaejieHHbIe Cy0beKTaMH 00pPa30BaTeJILHOIO NpoLecca

AI[eKBaTHO OHeHI/IBaI-OI_HI/Iﬁ CBOHM CIIOCOOHOCTH N BO3MOXHOCTH, OTBCT-

o JIP-COII-3
CTBEHHO OTHOCSIIUICS K TpoIieccy 00yYeHHs U €ro pe3ysibTaTam

o MemanpeomMemHblx:

1) yMmMeHue CcaMOCTOSITENBHO OINPENEeNISTh I JEATEIBHOCTH M COCTaBISThH
IJIAHBI JIEATEIIBHOCTH; CAMOCTOSTENBHO OCYIIECTBIATh, KOHTPOJIUPOBATh U KOPPEK-
THPOBATh JEATEIIBHOCTh; MCIOJIb30BATh BCE BO3MOYKHBIE PECYPCHI I JOCTUKEHUS
MOCTABJICHHBIX LEJEH M peanu3aluy IUIAHOB JE€ATEIbHOCTH; BBIOMPATH YCIIEIIHBIE
CTPATETUH B Pa3IUYHbIX CUTYaLIUSIX;

2) yMEHHE TPOIYKTUBHO OOIIATHCS M B3aMMOJICHCTBOBATH B TMPOIIECCE COB-
MECTHOHM JAESITEIBHOCTH, YYWUTHIBATh IO3WLHUH JPYTUX YYACTHUKOB JEATEIBHOCTH,
3¢ (deKTUBHO pa3peniaTb KOH(PIUKTHI;

3) BiajicHUE HABBIKAMU TO3HABATEIBHOM, Y4eOHO-UCCIIEIOBATEILCKONW U TIPO-
€KTHOM JIeATeIbHOCTH, HABBIKAMU pa3pelieHus npo0seM; CHoCOOHOCTh U TOTOBHOCTb
K CaMOCTOATEIIbHOMY IIOMCKY METOJOB PEIICHHs IPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

4) TOTOBHOCTHP H CIIOCOOHOCTh K CaMOCTOSATEIbHON HWH()OPMAIMOHHO-
MO3HABATEJILHOM JESTEIbHOCTH, BJIa/JICHHE HABbIKAMU MOJyYEHHS] HEOOXOIMMOMN MH-
dbopmanu U3 cIOBapeil pa3HbIX TUIIOB, YMEHHE OPUEHTHUPOBATHCS B PA3IMYHBIX HC-
TOYHHMKAX MHGOpPMALMK, KPUTHUYECKU OLIEHUBATh W HMHTEPIPETHUPOBATH HH(pOpMAa-
LU0, MOJIyYaEMYI0 U3 PA3JIMYHBIX HICTOYHHUKOB;

5) yMeHHe UCIIOJIb30BaTh CPEICTBA HH(DOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX
texHosoruii (nanee - UKT) B perieHnu KOrHUTUBHBIX, KOMMYHUKATUBHBIX M OPraHH-
3aIIMOHHBIX 33724 C COONIOJICHUEM TpeOOBaHHMI 3PrOHOMHUKH, TEXHUKH OE30I1acHO-
CTH, TUTUEHBI, pecypcocOepexeH sl, IPaBOBBIX MU STUYECKHUX HOPM, HOPM HH(OpMa-
IIMOHHOM 0€301aCHOCTH;

6) yMeHue onpeieNsTh Ha3HAYeHUE U PYHKIMH Pa3IHYHBIX COIMATbHBIX HH-
CTUTYTOB;

7) yMEHHE CaMOCTOSITEIIBHO OIICHWBATh U MPUHUMATh PEIICHUS, OMPEICISO-
IIME CTPATErHIO MOBEACHUS, C YUYETOM IPaKIaHCKUX U HPABCTBEHHBIX LICHHOCTEH;

8) BiajieHUE SI3BIKOBBIMH CPEJICTBAMH - YMEHHE SICHO, JIOTUYHO M TOYHO M3J1a-
raTh CBOKO TOUKY 3PEHUS, UCIIOIb30BaTh aJ€KBATHBIE S3bIKOBBIE CPENCTBA;

9) Bia/eHNEC HABBIKAMU TIO3HABATEIBHON pe(ICKCHH KaK OCO3HAHUS COBEpIIa-

€MbIX JIEVCTBUM U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUM,

IPaHUL CBOErO 3HAHUS W HE3HAHMS, HOBBIX MMO3HABATEIbHBIX 3a]1a4 U CPEICTB

UX JTOCTHXKECHHUS.

npeoMemubix:



1) cOopMUPOBAHHOCTh MPEACTABICHUI O MaTeMaTHKEe KaK YacTh MHPOBOU
KyJbTYPbl U O MECTE€ MaTEMaTHKU B COBPEMEHHOW IUBHIIM3AIIAU, O CIIOCOOAX OMM-
CaHUs Ha MATEMATUYECKOM SI3bIKE SIBIICHUI PEAIIbBHOTO MUPA;

2) chOpPMUPOBAHHOCTH MPEACTABICHUM O MaTEMaTHYECKHX IMOHATUSAX KaK O
BAKHEMIIIMX MAaTEMAaTHYECKUX MOJEIISX, MO3BOJSAIOIIMX OMUCHIBATH U U3y4aTh pas-
HBIE TIPOLIECCHI U ABJIECHUS; IIOHUMAaHUE BO3MOKHOCTH aKCHOMATHYECKOTO MOCTPO-
€HUs MAaTEMAaTUYECKUX TEOPU;

3) BIaJCHUE METOJAMHU JOKAa3aTEIbCTB M AITOPUTMOB PELICHUS; YMEHHUE HX
MIPUMEHSITh, IPOBOJIUTH 10KA3ATEIIbHBIE PACCYKICHHUS B XOJI€ PEUICHUS 3a/1aY;

4) BIaJCHUE CTAaHAAPTHBIMM MPUEMAMM DPEIICHUS PAlMOHAIBHBIX U HPPaLHO-
HaJIbHBIX, TIOKA3aTEIbHbIX, CTENIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U HEpa-
BEHCTB, UX CHCTEM; HCMOJIb30BAHHE TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM, B TOM
qucie 1A MOUCKA IYTH PELICHUs U WIIIOCTPALMHU pPELICHUs] YPaBHEHUW U Hepa-
BEHCTB;

5) c(hOpMUPOBAHHOCTh MPEACTABIECHU 00 OCHOBHBIX MOHSATUAX, UJIEIX U METO-

JaX MAaTEMATHYECKOTO aHAJIN3a;

6) BIaJCHUE OCHOBHBIMHM MOHATUSMM O IUIOCKMX M HIPOCTPAHCTBEHHBIX TI'€O-
METPUYECKUX (PUrypax, MUX OCHOBHBIX CBOMCTBAX; C(POPMHUPOBAHHOCTh YMEHUS
pacno3HaBaTh Ha YEPTEKax, MOJEISIX U B pEaIbHOM MHUpPE reoMeTpuyeckue Qu-
Typbl; IPUMEHEHUE H3YYEHHBIX CBOMCTB reoMeTpuueckux ¢uryp u (Hopmyia i
pELIEeHUs TEOMETPUYECKUX 3a71a4 U 33]1a4 C IIPAKTUUYECKUM COJEPKAHUEM;

7) chopMHpPOBAaHHOCTH MPEACTABICHUI O MpOIEcCCaxX U SIBICHUAX, UMEIOLINX
BEPOSTHOCTHBIN XapaKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEaIbHOM MHU-
pe, 00 OCHOBHBIX MOHATHSIX 3JEMEHTAPHON TEOPUHU BEPOSTHOCTEH; YMEHUN HaXo-
JUTh U OLICHWBATh BEPOATHOCTHU HACTYILJICHUS] COOBITHI B MPOCTEHIINX MpaKTHye-
CKMX CUTYyalMsIX U OCHOBHBIE XapaKTEPUCTUKH CIIy4alHbIX BEJIMYMH;

8) BJIaJIcHNE HABBIKAMM HCIOJB30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOIPAMM MPH

peLIeHNH 3a/a4;

B pe3ynbrare n3ydenus yueOHOTO TIpeaMeTa «MaremaTrka» Ha YPOBHE Cpel-
Hero o01Iero oopa3oBaHus:
BrITTyCKHUK Ha 6a30BOM YPOBHE HAYUHUTCS:

— BBITIOJIHATL apu(METHUECKUE ICHCTBHS, coyeTas yCTHbIE M INHChbMCHHBIC
MIPUEMBI, TPUMCHCHUE BBIUMCIUTEIBHBIX YCTPOMCTB; HAXOIWUTh 3HAYCHHE KOPHS
HATypaJbHOM CTETNEeHH, CTETICHH C PAlMOHAIBHBIM IOKa3aTeseM, jorapudma, uc-
MOJIB3YsI TIPH HEOOXOIUMOCTH BHIYUCIIUTEILHBIE YCTPONCTBA; MOJIb30BATHCS OIICHKOM
Y TIPUKHUIKON IIPH IPAKTHUUSCKUX pacueTax;

— MMPUMEHSTH TIOHSTHS, CBA3aHHBIC C ICTUMOCTBIO IEJIBIX YUCE, IPU PEIICHUN
MaTeMaTUYECKUX 3aa4;

— HaXOJUTh KOPHH MHOTOYJICHOB C OJJHOM IEPEMEHHOM, PACKJIaIbIBaTh MHOIO-
YJIEHBI HA MHOYKUTEIIN;

— BBITIOJTHATD JEHCTBHUS C KOMIUICKCHBIMH YHCIIaMH, TTOJIH30BaTHCS TE€OMETPH-
YECKON MHTEpIpeTalrel KOMIUIEKCHBIX YHCEN, B MPOCTCHINNX CIydasX HaXOIWTh
KOMITJIEKCHBIE KOPHHU YPaBHEHUH C JCHCTBUTEIBHBIMH KOY(PPHUIIICHTAMU;



— [IPOBOJUTH NMPEOOpa30BaHMsI YHUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH, BKIIOYA-
IOLIUX CTENEHH, PauKalbl, Jorapu(Mbl 1 TPUTOHOMETpHUEcKHue (QyHKIINY;

— HCII0JIB30BATh MTPUOOPETEHHBIE 3HAHUSI U YMEHUS B NPAKTHUUECKOHN JEsTENb-
HOCTH U B TIOBCETHEBHOM XHU3HU JUIsl IPAKTUUYECKUX PACUYETOB MO (PopMyJiaM, BKIIIO-
qast (popMyJIbl, COAEpIKaIME CTEHNEHH, PAaJUKaJbl, JorapudMbl U TPUTOHOMETpUYE-
CKHE€ (PYHKLIMH, UCHOIb3Ys MPU HEOOXOJUMOCTH CIPAaBOYHBIE MaTepHalbl U Ipo-
CTEUIIINE BBIYUCIIUTENBHBIE YCTPONCTBA;

— ONpEeNeNITh 3HauUeHUE (YHKIMHU MO 3HAYCHHUIO apryMEHTa NpU Pa3iIHuHbIX
croco0ax 3agaHust PyHKIINHU;

— CTpOUTh TpaUKU HU3YUYEHHBIX (PYHKIMH, BBIIOJIHATH MpeoOpa3oBaHUs Ipa-
(UKOB;

— OIIMCBIBATH 1O TpauKy U 10 GOpMyJie MOBEAECHHUE U CBOWCTBA (QYHKIINU;

— pelarh YpaBHEHUsA, CUCTEMBI YPABHEHHM, HEPABEHCTBA, UCIIOIb3Ysl CBOMCTBA
GyHKUMNA U uX rpaduyecKue NpeACcTaBICHHUS;

— HCII0JIb30BATh MPUOOPETEHHBIE 3HAHUSI U YMEHUS B MPAKTHUUECKOHN JIEsTENb-
HOCTU M B TIOBCEJITHEBHOM XU3HU ISl OMUCAHMSI U MCCIIEA0BAaHUS C MOMOLIBIO (PyHK-
Uil peasIbHbIX 3aBUCUMOCTEN, MPEACTABICHUS UX IpapUuecKy; HHTEpIIpeTalus rpa-
(pUKOB peasbHBIX MPOLIECCOB;

— peuaTh palMOHaNbHbIE, OKA3aTeIbHbIE U JIOTapU(PMUUECKUE YPABHEHUS U
HEPaBEHCTBA, UPPALMOHATIBHBIE U TPUTOHOMETPUUECKUE YPABHEHUS, UX CUCTEMBIL;

— JI0Ka3aTh HECIIO)KHBIC HEPABEHCTBA;

— pemiaTh TECTOBBIE 3aJa4d C IOMOIIBIO COCTaBJICHHWS YPAaBHEHHHW M Hepa-
BEHCTB, HHTEPIIPETUPYS PE3YJIBTAT C yUETOM OTPAaHUYECHUM YCIOBHS 33]1a4H;

— n300paxaTh Ha KOOPAMHATHOW IMJIOCKOCTH MHOXECTBA PEIICHUN ypaBHEHUIN
Y HEPABEHCTB C ABYMS IEPEMEHHBIMU U UX CUCTEM;

— HaXOJWTh MPUOIMKEHHBIE PELICHUS YPAaBHEHHN M WX CHCTEM, HCIOJIb3Ys
rpauuecKkuil MeToI;

— peliath ypaBHEHUs, HEPABEHCTBA U CUCTEMbI C MIPUMEHEHHEM TpaduyecKux
MIPEICTABIICHU, CBONCTB (DYHKIIHI, MPOU3BOIHOM;

— UCTIOJIb30BATh MPUOOPETEHHBIE 3HAHUS U YMEHHUS B IPAKTUUYECKOU JesITelb-
HOCTHU M B IMOBCEJHEBHOW XKU3HU JIJI TOCTPOCHUS U CICIOBAHMS MPOCTEUIINX MaTe-
MaTHYECKUX MOJCIICH;

BrimyckHuk Ha 6a30BOM YPOBHE MTOTYYUT BO3MOKHOCTh HAYUUTHCS:

— pemaTh MpoCcTelIne KOMOMHATOPHBIC 3aa9l METOJIOM Tepedopa, a Takke ¢
WCITOJIb30BAaHUEM H3BECTHBIX (OpMYJI, TpeyronbHUKa [lackais; BEMUCIATL K03 du-
1MeHTsl OnHoMa HeroToHa 1o gopMysie U ¢ ucmosib30BaHUEM TpeyrojibHuKa [lacka-
s

— BBIYHCIISITh BEPOSTHOCTH COOBITHH Ha OCHOBE IIOACYETa YHCIIAa HMCXO0B
(mpocreiiine ciryyan);

— HCTIOIb30BaTh MPUOOPETEHHBIC 3HAHUS M YMCHHS B MPAKTUYECKON JCATEIb-
HOCTH M B IOBCEIHECBHOW JKU3HU JUISI aHAIHM3a PEANbHBIX YUCIIOBBIX JaHHBIX, TIPE.I-
CTaBJICHHBIX B BHJC aUarpaMm, rpadukoB; I aHaiau3a WHGOPMAIMKM CTaTHCTHYE-
CKOTO XapakTepa;



— HaxOJUTh CyMMY O€CKOHEYHO YOBIBAIOIICH T€OMETPUYECKOM MTPOrPECCUH;

— BBIYUCJIATH MTPOU3BOIHBIE U MEPBOOOPA3HBIE AIEMEHTAPHBIX (PYHKIUHN, TIPH-
MEHSs TPaBUJIa BHIYMCIICHUS IPOU3BOJHBIX U MEPBOOOPA3HBIX, UCIIONB3Ys CIPABOY-
HbIE MaTEpHUaJbl;

— HCCIIeI0BATh PYHKIIMU U CTPOUTH X T'paUKU C TOMOIIBIO TPOU3BOIHOM;

— pemaTh 3aJa4i ¢ MPUMEHEHUEM YpaBHEHHUS KacaTelbHOW K rpaduky QpyHk-
LIUH;

— pemaTh 3a/]aud Ha HaXO0XJACHUE HAWOOJIbIIEr0 M HAWMEHBILErOo 3HAYCHUS
(GyHKIHUU HA OTPE3KE;

— BBIYMCIITH IUIOMIAb KPUBOJIMHEWHON TPaNeUu;

— HCMOJIb30BATh MPUOOPETEHHBIE 3HAHNUS U YMEHHUS B IPAKTUUYECKOMN JesITelb-
HOCTH U B TIOBCEIHEBHOI JKU3HM ISl PEHICHUS T€OMETPHUECKUX, PU3NIECKUX, IKO-
HOMHUYECKUX U JAPYrHMX MPUKIAAHBIX 33a7a4, B TOM YHKCJIE 337a4 Ha HAauOOJbLIUE U
HaWMEHBIIVE 3HAYECHUS C IPUMEHEHUEM aIlliapara MaTEMaTUIECKOTO aHAJIN3a;

— COOTHOCHTD IJIOCKUE TeoMeTpUdecKue (PUrypsl U TpeXMepHble OOBEKTHI C UX
ONMCAHUSIMU, YEPTEKAMHU, U300PKCHUSIMU; pa3inyaTh U aHAJIU3UPOBATH B3aUMHOE
pacrnojoxxeHue Quryp;

— n300paxaTh TeoMeTpruieckue (GUrypbl U TeJla, BBIIOJHATh YEPTEXK MO yCIIO-
BHIO 33/1a4H;

— pelarb reOMETPUYECKHUE 3aa4H, ONHUPAsICh HA U3YUYEHHBIE CBOMCTBA IUIAHK-
METPUYECKUX U CTEPEOMETPUUYECKUX (DUTYp U OTHOIICHUN MEXTY HUMH, IPUMEHSS
anredpanyecKuii 1 TPUrOHOMETPUUECKUI anmapar;

— [IPOBOJUTH JOKA3aTEJIbHBIE PACCYKACHUA IPU PEIICHUU 3a1a4, JOKa3bIBaTh
OCHOBHBIE TEOPEMBI KypCa;

— BBIYUCJIATH JIMHEHHBIE 3JIEMEHTHI U YIJIbl B MPOCTPAHCTBEHHBIX KOHPUTYpa-
LUSAX, 00BEMBI U IJIOIIA/IA MOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJI U UX MPOCTEHIINX
KOMOMHAITU;

— IPUMEHATh KOOPAUHATHO-BEKTOPHBIM METOJ Uil BBIUUCIIEHUS OTHOLICHUH,
PaCcCTOSIHUN U YTJIOB;

— CTPOUTH CEYEHU MHOTOIPAHHUKOB M M300pakaTh CEYEHUs TEJ BPAILCHHUS;

— UCTIOJIb30BATh MPUOOPETEHHBIE 3HAHUS U YMEHHUS B IPAKTUUYECKOU JesiTelb-
HOCTH ¥ B NOBCEAHEBHOM U3HU NJIs1 MCCIEAOBaHUS (MOAECIUPOBAHUS) HECIOKHbBIX
MPAKTUYECKUX CUTYallMil HA OCHOBE M3yYEHHBIX (OPMYJ U CBOMCTB (UTYpP; BBHIYMC-
JICHUs JUIMH, TUIOMIAJIed U 00bEMOB NIPH PELICHUU MPAKTUYECKUX 3a/1ay, UCIOJIb3Ys
py HEOOXOIUMOCTH CIIPABOYHUKU U BBIYUCIUTENbHBIE YCTPOMUCTBA; MPUOOPETEHUS
MPAKTUYECKOIO OIbITA JAEATEeIbHOCTH, MPEAIIECTBYIONICH MTpodeccuoHaabHOM, B OC-
HOBE KOTOPOH JISKUT JaHHBIA yUCOHBIN TIPEIMET;

1.4. Conep:xkanne y4eOHOM TUCIUITTHHBI
(*3Be3/10YKOM BBIIENAIOTCS TEMBI 3aHATHI, TPOBOJUMBIX B JOpPME MPAKTUUECKOM MOTOTOBKH)

BBEJAEHUE
MareMaTHKa B HayKe, TEeXHHUKe, JKOHOMHKE, HH(POPMALMOHHBIX TEXHOJI0-
TUSIX ¥ NPAKTHYECKOU TeSITeJIbHOCTH.
[enu u 3a1aun U3y4yeHUsi MaTEMaTUKU IpU ocBoeHnH cnenuanbaoctei CIIO.



PA3JIEJI 1. AJITEBPA
TEMA 1.1. PA3BBUTHUE ITIOHATUSA O YUCJIE*
1.1.1 esble M pauMoHAJbHBbIE YK cJIa. JlelicTBUTEILHbIE YHCIIA.

IIpakTuyeckoe 3ansitue Ne 1. Apupmernyeckne AeiCTBUS HAJ YUCTAMH.

1.1.2. Ilpubnuscennsie gbluucieHus.

IIpakTnyeckoe 3anaTue Ne 2. Haxoxaenue npuOJIMKEHHbIX 3HAYCHUN BeJIU-

YHMH U NOTPEIIHOCTEH BBIYUCICHHI, CDABHEHUE YHCIIOBBIX BBIPAKCHUI.

1.1.3. Komnnekcnule uucna. /leticmeus Ha0 KOMNWJIEKCHbIMU YUCIAMU 8 Alleebpau-
yeckou ¢hopme. [eomempuueckas uHmepnpemayusi KOMHIEKCHO20 YUCA.
Tpuconomempuyeckas u NOKA3amMenbHAaAsl Gopma KOMNIEKCHO20 yucad. /leti-
CMBUs HA0 KOMNIEKCHLIMU YUCIAMU 8 MPULOHOMEMPUYECKOU U NOKA3amelb-
HOU ¢hopmax.

TEMA 1.2. KOPHU, CTEIIEHU U JIOTAPUD®MBbI*

1.2.1 KopHuu u crenenn®. KopHu HaTypanbHON CTENEHU U3 YMCIIA U UX CBOM-
CTBA.

IIpakTuyeckoe 3ansaTue Ne 3. Berunciaenue u cpaBHeHUE KopHEH. Brimonae-
HUE PACUETOB C paJuKaIaMHu. ™

1.2.2. CTeneHu ¢ pauMoOHAJbLHBIMHU MOKA3aTeJAMM, UX cBoMcTBa*. CTeneHU
C ICHCTBUTEIIBHBIMY MOKA3aTESIMU, UX CBOMCTBA.

1.2.3. Ceéoitcmea cmenenu ¢ oeiicmeumenvHvim nokazamenem. IIpeodpaszo-
BAHUE PALIMOHANBHBIX, UPPAMOHATIBHBIX CTETICHHBIX BBIPAKEHHUIA.

IpakTuueckoe 3ansaTue Ne 4. HaxoxxneHue 3HaUY€HUN CTEMEHEH ¢ pamuo-
HaJIbHBIMHU TTOKa3aTeIIIMU. *

IIpakTuyeckoe 3ausitue Ne 5. Penienue uppanmoHaIbHBIX YPaBHEHHIA.

IpakTnueckoe 3ansaTue Ne 6. CpaBHenue creneneit. [Ipeo6pazoBanus Beipa-

KEHUH, collepKallluX CTENeHH.*
1.2.4. TlpeoOpa3oBaHue NMOKAa3aTeJbHBIX BbipaxkeHuii. [IpeodpazoBanue
ajredpanvdecKuX BbIPAKECHUI.

IpakTnueckoe 3ansaTue Ne 7. Perenue nokasaTeabHbIX YpaBHEHUM.

1.2.5 Jlorapu¢m. Jlorapudm uucia. OcCHOBHOE JorapupMUIecKoe TOXIECTBO.
Jlecsatuunbie U HaTypaibHbie Jorapudmel. [IpaBuna neiictBuii ¢ norapudmamu. lle-
pexoj K HoBoMy ocHoBaHuto. [IpeoOpa3zoBanue morapuMUueCKuX BHIPAKECHHM.

IpakTnueckue 3ansatua Ne 8. Haxo:xneHue 3HaueHuMil jJorapudpma mo
MPOU3BOJIBLHOMY OCHOBaHUI0. [Iepexor OT 0AHOTO OCHOBAHMUS K IPyromy.

IpakTnueckue 3anaTus Ne 9. Beruncienue u cpaBHeHue jJorapudmMos.

IIpakTuyeckoe 3ansaTue Ne 10. [IpubGinkeHHbIE BBIYUCICHUS U PEILICHUS
MPUKIIATHBIX 3a]1a4.

IpakTuueckoe 3ausitue Ne 11. Permenne norapudMuueckux ypaBHEHUH.

TEMA 1.3. OCHOBbI TPUTOHOMETPUHN
1.3.1 Pagnannass mepa yria. BpamarenbHoe aBu:xkeHue. CHHYC, KOCHHYC,
TAHT€HC U KOTaHT€HC YKCIIa.



IpakTnueckoe 3ansaTue Ne 12, Pajiuannsiii MeTO1 U3MEPEHUS YIJIOB Bpallle-
HUS U CBSI3b C TPAJTYCHOU MEPOM.

1.3.2. OcHOBHbIE TPUTOHOMETPUYECKHE TOKIECTBA.

IIpakTnueckoe 3ansitue Ne 13. dopmyna npuBeneHusi. OCHOBHBIE TPUTOHO-
MCTPUYCCKHUC TOKICCTBA

IMpakTnueckoe 3ansTue Ne 14, ®opmybl CI0KEHHUS.

IIpakTuyeckoe 3ansaTue Ne 15. @opmyibl ABOMHOrO apryMeHTa, GopMyJibl
YABOCHHUS.

1.3.3 @opmynvt nonosunnozo yana.

1.3.4 TlpeoOpa3oBaHne CyMMbl TPUTOHOMETPUUYECKUX (PYHKUMHA B MPOU3-
BeJleHHe U 00PaTHO.

IIpakTuueckoe 3ansaTue Ne 16. [IpeoOpa3zoBaHue CymMMbl TPUTOHOMETpUYE-
cKkux (yHKUUN B MPOU3BE/IEHUE, U OOPATHO.

1.3.5. Buipasicenue mpuzonomempuueckux YyHKyuil yepes manzeHc noio-
6UHHO20 apZyMeHma.

1.3.6 IIpocreiiline TPUrOHOMETPUYECKHE YPABHEHHUS.

1.3.7 Ilpocmeiiumiue mpuzonomempuueckue HepaeeHCcmaed.

IMpakTuueckoe 3ausaTue Ne 17. [Ipocrelinme TPUroHOMETPUUECKHE YPaBHE-
HUS U1 HEPABEHCTBA.

1.3.8 O6paTHble TPUTOHOMETPHYECKHE (PYHKIIMM. apKCHHYC, apKKOCHUHYC,
apKTaHT€HC YuCIa.

IIpakTuyeckoe 3ansatue Ne 18. O6paTHbIe TPUTOHOMETPUUIECKUE (PYHKIINU

1.4. ©YHKIIUH, X CBOMCTBA U TPAOUKH*

141 ®dyuxkuuu. OO6nacTh ompenesieHus W MHOXKECTBO 3HAa4YeHUH; Tpaduk
byHKIMHU, TOCTpoeHHE TpapuKoB (YHKIUN, 3aJaHHBIX PA3TUYHBIMU CIIOCOOAMH.
CpoiicTBa (pyHKIIMN: MOHOTOHHOCTb, Y€THOCTh, HEYETHOCTh, OTPAHHYEHHOCTD, MEePH -
OIUYHOCTh. [IpoMexyTku Bo3pacTaHus W yObIBaHHS, HanOOJIbIIIEE W HAaWMEHBIIEE
3HA4YeHMs, TOYKUA OSKCcTpemMyma. ['paduueckas uHTeprperanus. ApudpMeTudecKue
onepauuu Haj GyHKUUAMH. CiioxHas GQyHKUHS (KOMITO3HIIMS).

IpakTuueckoe 3ausitue Ne 19. [Toctpoenue u ureHue rpadmkoB (PyHKITHIA.

1.4.2 TlpuMepbl GyHKIHOHAIBbHBIX 32aBUCUMOCTEH B peajbHBIX Mpoleccax
U SIBJICHUSIX.

IIpakTnuyeckoe 3ansitue Ne 20. [Ipumepsl 3aBUCHMOCTEN MEXKIy IEPEMEH-
HBIMH B PEAJTbHBIX MPOIIECCaxX U3 CMEKHBIX TUCIIUILIVH.

1.4.3 Honamue o nenpepvienocmu gpynxyuu. Oopamuvie pynkyuu. Ooracmo
onpeoenenusi u obnacms 3HaveHutl oopamuou Qyuxyuu. I'pagux oopammuoit ghynk-
uuu.

1.4.4 Crenennble, moKa3aTejbHbIe, JOorapugmMuiecKkue U TPUTOHOMETPH-
yeckue pynkuuu. O6paTHsie Tpuronomerpuueckue Gpynkmuu. Onpenenenus GyHK-
Ui, Ux cBoicTBa U rpaduku. [IpeodpazoBanus rpadukos. [lapannensHbIid IepeHocC,
CUMMETPHSI OTHOCUTEIBHO OCEH KOOPJIWHAT U CUMMETPHUSI OTHOCUTEIBHO Hayaia Ko-
OpAMHAT, CHMMETPUS OTHOCUTEIHHO MPSMOM Y=X, pacTsSKEHHUE U CKaThe BIOJb OCEH
KOOp/MHAT.

IIpakTuyeckoe 3ansitue Ne 21. HenpepbiBHbIe M nepuoandeckue GpyHk-



M. Onpenenenne Qpynkumii. UccnenoBanue ¢pynkun. CBolicTBa IMHEHHOHN, KBaIpa-
TUIHOU, KYCOUHO-JTUHEWHON U APOOHO- TMHEHHOU (HYHKITUH

IIpakTnueckoe 3anaTue Ne 22. QOOparHble TPUTOHOMeTpHYEeCKHEe (PYHK-
nuu. CpoiicTBa M rpaduKkd CUHYca, KOCHMHYca, TaHTeHca W KoTaHreHca. OOpaTHbie
GyHKIUY U UX TpaduKu

IIpakruueckoe 3ansatue Ne 23, [Ipuxkinagnbie 3agaum. [IpeodpazoBanus rpa-
¢uka ¢yHkuuu. 'apmoHnyeckue KosneOaHusl.

TEMA 1.5 YPABHEHUSA U HEPABEHCTBA*

1.5.1 YpaBHeHus U cucTeMbl ypaBHeHUMH. PainonanbHble, MppalliOHAIbHbBIE,
MOKa3aTeIbHbIC, TPUTOHOMETPUUYECKUE YPABHECHUS W CHUCTEMBbI YpaBHCHHUU. PaBHO-
CUJILHOCTh YpaBHEHMI, HEPaBEHCTB, cucTeM. OCHOBHBIE MPUEMBI PEIICHUS PalHo-
HAJIbHBIX, WPPALHOHAIBHBIX, MOKA3aTEIIbHBIX W TPUTOHOMETPUYECKUX YPABHEHHU
(pa3iokeHre Ha MHOXKUTEIIM, BBEJICHUE HOBBIX HEU3BECTHBIX, MOJICTAHOBKA, rpadu-
YEeCKUM METOJ).

1.5.2 HepaBencrBa. Ucnojsib3oBanue cBoiicTB u rpa¢pukoB GyHKUMd npu
pellleHMM YPaBHEHMH M HepPaBeHCTB. PalMoHanbHbIC, UPpPALMOHATIBHBIC, MOKA3a-
TeJIbHble HepaBeHCTBa. OCHOBHBIE MPUEMBbI UX pelieHus. Meron uareppaion. 1300-
pa)k€HUE Ha KOOPAWHATHOM IUIOCKOCTH MHOKECTBA PEIICHUN ypaBHEHUW W Hepa-
BEHCTB C ABYMsSI IEPEMEHHBIMH U UX CUCTEM.

1.5.3 Tpuzonomempuuecxkue nepagencmea. OcrhogHnvie npuemvl UX PEUICHUAL.

IIpakTuueckoe 3ansitue Ne 24, IlpeoOpa3soBanue ypaBHeHwuii. [Tokazarerns-
HbIE, JIOTapHU(PMUYECKIE, TPUTOHOMETPUICCKUE YPABHEHHS.

IIpakTuyeckoe 3ansaTue Ne 25. Vcnonb3oBaHue CBOMCTB U rpaduKoB (DyHK-
UM TSI pEIIEHNs] YPAaBHEHUN U HEPABEHCTB.

1.5.4 IlpuMeHeHMe MaTeMATHYeCKMX METOJOB J/JIsl pelleHHsl COJeprKa-
TeJbHBIX 32124 M3 PA3JIMYHBIX 00J1acTeil HAYKH W NMpakTuku. MHTEpnperaus
pe3ysbTaTa, YYET PEAbHBIX OrPAaHUYCHUM.

IIpakTnueckoe 3ansitue Ne 26. PenieHue coaep:kaTebHbIX 32/1a4 U3 pa3-
JIMYHBIX 00J1acTell HAYKM M NPaKTUKU. KopHu ypaBHeHHi. PaBHOCHMIIBHOCTH ypaB-
HeHnid. OCHOBHBIE IIPUEMBI PEUICHUsI ypaBHEHUW. PemeHne cucrteM ypaBHEHUHU.

TEMA 1.6. KOMBUHATOPUKA, CTATUCTUKA U TEOPUSA
BEPOSITHOCTEM*

1.6.1 OcHoBHbIe NMOHATHA KOMOMHATOPUKHU®. 3a1auyu Ha MOJACYET YHUCIA
pa3MeIeHni, IEPECTaHOBOK, coueTanuii. Pemenue 3amay Ha mepedop BapuaHTOB.

IIpakTHuyeckoe 3ansitue Ne 27. PenmeHue KOMOMHATOPHBIX 3aj1a4.* Hcro-
pusA pazBUTHA KOM6I/IHaTOpI/IKI/I, TCOpUH BepOHTHOCTeﬁ N CTAaTUCTUKHU U UX POJIb B pa3-
JUYHBIX cdepax YermoBeYecKou ku3HenesTenbHocTU. [IpaBuna komOunaTopuku. Pasz-
MCUICHHA, COUYCTAaHUA U ICPECTAHOBKH.

1.6.2 ®opmyna 6mnoma HeroTrona*. CBolicTBa OMHOMUHAIBHBIX KO3 hULIK-
eHTOB. TpeyronpHuk [lackans.

IIpakTuyeckoe 3ansitue Ne 28. dopmyna 6unom HeroTona. TpeyroiabHuk
[Tackais.

IpakTnueckoe 3ansaTue Ne 29. Pemenne npukiaaapx 3amaq.*



1.6.3 CoObITHE, BEPOSITHOCTH COOBLITHS, CJI0KE€HHEe W YMHO:KEHUE BepOosiT-
HOCTeIl.

IIpakTnueckoe 3ansiTne Ne 30. Kiaccuyeckoe ompeneneHue BepOSITHO-
CTH™*, CBOMCTBAa BEPOSITHOCTEH, TEOpEMa O CyMME BEPOSITHOCTEHA.

IIpakTnueckoe 3ansaTue Ne 31. Beruucnenue BepostHocTed. I[lpukiaaHbie
3a/1ayu.

1.6.4 TlonsiTHe 0 HE3ABMCUMOCTH cOOBITHI. /IMcKkpeTHAasI ciyyaiiHasi BeJIu-
4YHMHA, 3AKO0H ee pacnpenejeHusi. YMCI0Bble XapaKTEPUCTUKHU TUCKPETHOM CiIydaii-
HOU BennuuHbl. [loHATHE 0 3aKOHE OOJIBIIIUX YHCET.

1.6.5 pencraBijienue AaHHBIX (TaOJIUIIBI, THarpaMmbl, Tpaduku). ['enepain-
Hasi COBOKYITHOCTh, BBIOOpKa, cpenHee apudmerndeckoe, menuana. [lonsaTue o 3a-
Aa4aX MATEMaTHYeCKOI CTATUCTHKH.

1.6.6 Pemienne nmpakTu4ecKHX 3aa4 ¢ IpMMeHeHUEM BePOSTHOCTHBIX Me-
TO/AOB.

IIpakTnueckoe 3ansatue Ne 32. IlpencraBneHue 4yucioBeIX AaHHBIX. [Ipwm-
KJIQJIHBIE 33/1a4H.

PA3JIEJI 2. HAYAJIA MATEMATHUYECKOI'O AHAJIU3A
TEMA 2.1. HOCJIEJOBATEJIBHOCTH

2.1.1 Cnoco0bl 3aJaHUsl W CBOICTBAa YHCJIOBBIX MOC/I€I0BATEIbHOCTEIA.
CyMMupoBaHue TOCe0BaTeIbHOCTEH. beckoHeuHO YObIBarolas reoMeTpuyecKast
MIPOTPECCHS U €€ CyMMa.

IIpakTuyeckoe 3ansitue Ne 33. UucnoBas mocie10BaTeIbHOCTb

IIpakTnueckoe 3ansaTue Ne 34, beckoHeuHO yObIBaromiasi reoMeTpuyeckas
nporpeccus.

2.1.2 ITonamue o npeoene nocneoosamenvuocmu. Cywecmeosanue npeoena
MOHOMOHHOU 02PAHUYEHHOU NOCIe008AMENILHOCIU.

IpakTuueckoe 3anusitue Ne 35. [Ipemen mociaenoBaTeIBEHOCTH.

TEMA 2.2. TIPOU3BO/JIHASA U EE IPUMEHEHHUE*

2.2.1 TlonsiTue 0 NMPOU3BOAHON (PYHKUMHU, ee TeoMeTPpUYeCKHil U (pusnye-
CKMii CMBICJI. YpaBHEHUE KacaTelbHOU K rpaduky GyHkiuu. [Iporn3BoaHbIE CYMMBI,
pPa3HOCTH, MPOU3BEACHHUS, YacTHbIC. [I[pON3BOIHBIE OCHOBHBIX 3JI€MEHTAPHBIX (PyHK-
M.

IpakTnueckoe 3ansaTue Ne 36. [I[pon3BoaHas: MEXaHUYECKUN U TEOMETPUYE-
CKUU CMBICJI IPOU3BOIHOM.

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

IpakTnueckoe 3ansaTue Ne 38. [Ipasuna u popmynsl nuddepeHIupoBaHus.

2.2.2 TlpumeHeHMe MPOU3BOAHON K McCaeA0BAHNIO QYHKIMII U MOCTpoe-
HHMIO I'Pa(PUKOB.

IpakTnueckoe 3ansaTue Ne 39 Mccienoanue GyHKIIUU C TOMOIIIBIO IPOU3-
BOJTHOM.

2.2.3 IlpousBoaHbie 00paTHONH PYHKIIUM M KOMIIO3UIIUN (PYHKIIHUM.

2.2.4 TlpuMepbl UCNIO0JIH30BAHUS IPOU3BOIHOM /IS HAXO0K/AEHUSI HAUTYY-
1Iero peunieHus B MPUKJIAIHBIX 3a/1a4aX.



IIpakTnueckoe 3ansitue Ne 40. Haxoxaenue HauOOJIbIIET0, HAUMEHBIIIETO
3HAYEHUS U SKCTPEMAIIbHBIX 3HAYCHUH (PYHKIINU.

2.2.5 Bropasi npou3Bo/iHasi, ee reoMeTpuYecknidi U ¢GusnMUecKuii CMBICI.
Haxosxaenue ckopoctu Juisl mpolecca, 3aaHHoro GopMysion u rpadukom.

TEMA 2.3. HEPBOOBPA3HAS U UHTEI'PAJI

2.3.1 IlepBooOpa3Hasi u uHTerpaj. llpuMenenue onpeneneHHOro WHTETpaia
JUIL  HAXOXKJICHUS IUIOIIA[M KpUBOJMHEWHOW Tpaneuuu. Popmyna Hperotona-
JleitOnuna. [IpumMeps! npruMeHeHus: HHTerpajia B GU3NKE U TEOMETPHH.

IIpakTnueckoe 3ansatue Ne 41. HenmocpeacrBeHHOe HHTerpupoBanue. Vu-
Terpal ¥ nepBooOpazHast

IIpakTnueckoe 3ausaTue Ne 42. llnterpupoBaHre METOAOM 3aMEHBI TIEPEMEH-
HOM.

IIpakTuyeckoe 3ausitue Ne 43. InTerpupoBaHue 1Mo 4acTsM.

IIpakTuyeckoe 3anusitue Ne 44. BoiuuciieHue onpeieieHHbIX HHTETPAJIOB.
Teopema HproTona—IJleiOHuIIa

IIpakTuyeckoe 3ansitue Ne 45. [I[puMeHeHre uHTerpana K BbIYUCICHUIO (Pu-
3UYECKUX BEJIMYMH U TUIOMIA/IEHN.

PA3JIEJI 3. TEOMETPUSI
TEMA 3.1. IPSIMBIE U IIVIOCKOCTHU B ITIPOCTPAHCTBE*

3.1.1 B3aumHoe pacmnojiokeHHe JBYX NpPsIMbIX B npoctpanctBe.® Ilapan-
JETBHOCTh NPSIMOM M IUIOCKOCTH. [lapamnensHOCTh Mtockocten. Ileprnenaukynsp-
HOCTb IPSIMOM U IJIOCKOCTH. lIepneHIuKyIip 1 HaKJIOHHAs. YTOJ MEXAY NPSMOU U
IJIOCKOCTHIO. JIByTpaHHBIA yIroJl. YTOJI MEXKIY IUIOCKOCTAMM. llepneHauKyIspHOCTD
JBYX IIJIOCKOCTEH.

IIpakTnueckoe 3ansitue Ne 46. B3aumHoe pacinoJio:xkeHne NpAMbIX U IJIOC-
KkocTei. *[Ipu3Haku B3aMMHOTO PACIIOJOXKEHUS MPSIMbBIX. YTOJI MEXKIY MPSMbI-
MU. [leprneHauKyJIsip ¥ HaKJIOHHAs! K MJIOCKOCTHU. YTOJI MEXAY MPSIMOM U IIIOCKO-
CTBIO

IIpakTuueckoe 3ansiTue Ne 47. TeopemMbl 0 B3aMMHOM PaCIOJIOKEHUU
npsaAMoii 1 miiockoctTu. *Teopema 0 Tpex MepHeHAUKyYIIIpax

3.1.2 'eomeTpuyeckue npeodpa3oBaHusi NPOCTPAHCTBA: TapaJICIbHBIN TIe-
PEHOC, CHMMETPHSI OTHOCUTENBHO TJIOCKOCTH.

IIpakTnueckoe 3ansaTue Ne 48. [IpuzHaku 1 CBOMCTBA MapajUIENbHBIX U MEP-
NEHIUKYJSIPHBIX INTIOCKOCTEM.

IIpakTnueckoe 3ansatue Ne 49. PaccrosiHue OT TOYKM 10 IJIOCKOCTH, OT
NPSAMOM /10 IUVIOCKOCTH.* PaccTosiHue MEXIy IUIOCKOCTAMM, MEXIY CKpEIUBAO-
IIUMUCS TPSIMBIMUA, MEXIY MPOU3BOJIBHBIMU (PUTYpaMu B MPOCTPAHCTBE

3.1.3 Iapa/uileibHOE MPOEKTHPOBAHME U €r0 CBOMCTBA. B3anmHOE pacmoso-
xenue. M300pakeHne mpocTpaHCTBEHHBIX QUTYP.

IIpakTnueckoe 3anarue Ne 50. [TapannenpsHoe NPOEKTUPOBAHUE U €TI0 CBOM-
cTBa.*

3.1.4 IInowaos opmozonanvHoOUl NPOEKUUU.

Ilpakmuueckoe 3anamue Ne 51. Teopema o niowaou opmocoHAIbHOU NPOEK-



Uuu MHO20Y20JIbHUKA.

TEMA 3.2. MHOI'OI'PAHHUKHA

3.2.1 BeinykJjble MHOTOrpaHHukH. Bepmmael, pebpa, rpaHd MHOTOTPAaHHH-
ka. PazBepTka. MHOrorpanssie yriel Teopema Jidsepa.

3.2.2 llpusma. llpsimasi u HakJIOHHas npu3Ma. [IpaBuiibHas npusma.

3.2.3 Hapaanenenunen. Kyo. [lupamuaa. [IpaBunsHas nupamuaa. YceueH-
Has nupamuja. Terpasap. CummeTpun B KyOe, B apajuiejenunese, B pu3Me U M-
pamue. CeueHust kyoa, MpU3MbI U TUPAMUJBIL.

3.2.4 TlpencraBiieHre 0 MPABUJIBLHBIX MHOTIOIPAaHHUKAX (TeTpadjpe, Kyoe,
OKTadipe, A0JEKadIPEe U UKOCAIIPE).

IIpakTnueckoe 3ansitue Ne 52. PaznuuHble BHUABI MHOTOTPaHHUKOB. MX
M300paKeHUsI.

IIpakTuyeckoe 3ausitue Ne 53. CeueHust, pa3BEpTKH MHOTOTPAHHHUKOB.

TEMA 3.3. TEJIA U IOBEPXHOCTHU BPAILIEHUSI
3.3.1 Huaunap u KoHyc. YcedeHHbIH koHyc. OCHOBaHME, BBICOTA, OOKOBAS
OBEPXHOCTh, 0Opa3yrolas, pazpepTka. OceBble CEUEHUS U CEUEHUS, NapaljielIbHbIE
OCHOBAHHUIO.
3.3.2 lllap u chepa, ux ceuenue. KacareabHas miockocTs K cdepe.
IIpakTuueckoe 3ansatue Ne 54. Ilnomaas nosepxnocTu. CuMmMeTpus Te
BpAallleHUs ¥ MHOTOTPAHHMKOB. Bubl cuMMeTpuii B IPOCTPAHCTBE

TEMA 3.4. UBMEPEHUSA B T'EOMETPUU*

3.4.1 Oobem u ero usmepenne. lMuarterpansuas popmyia oobema. DopMyIibl
o0beMa Ky0a, NpsIMOYTOJIBHOTO NapajilesienuIeia, TPU3Mbl, IUJIMHIPA.

3.4.2 ®opmyJibl 00beMa MUPAMHU/IbI U KOHYCA.

3.4.3 ®opMmyJibl IUIOUIAIN MIOBEPXHOCTEH IUJIMHAPA U KOHYCA.

3.4.4 ®opmyJibl 00beMa MIAPA U MJIOIAAU cephbl.

IIpakTuyeckoe 3ansitue Ne 55. Berunciienue miomnaaeit 1 00beMoB.

3.4.5 Ilogooue Tej1. OTHOLIEHHE TLIOIIA/AEH MOBEPXHOCTE U 00HLEMOB 110-
TOOHBIX TeJI.

TEMA 3.5. KOOPAUHATDBI U BEKTOPbI*

3.5.1 MIpsimoyroJsibHas (IE€KapTOBA) CMCTEMA KOOPAMHAT B MPOCTPAHCTBE.
dopMyna pacCTOSIHUS MEXAY IBYMS TOUKaMHU. YpaBHEHHUS cdepbhl, MIOCKOCTH U
IIPSIMOU.

3.5.2 Bekropbl. Moaynb BekTopa. PaBeHCcTBO BeKTOpOB. Ci10KE€HHE BEKTOPOB.
YMHOXKEHHE BEKTOpA Ha YKUCIIO. Pa3nokeHne BEKTOpa O HAIPABJICHUAM. YTOJ MEX-
Ty IBYMSI BEKTOPaMH.

3.5.3 IIpoexknusi BekTOopa Ha ocb. KoopauHaTtel BekTopa. CKajJsipHOE MPO-
u3Be/leHHe BEKTOPOB.

I13 Ne 56. Bektopsl.

I3 Ne 57 YpaBHeHue OKpYy>KHOCTH, chepbl, INIOCKOCTH. PaccTosinue Mexay
TOYKaMH.

JeiicTBusI ¢ BEeKTOpaMHM, 3aJaHHLIMH KoopauHaTamu. CKalsipHOE MPOU3-



BEJICHUE BEKTOPOB.

BexkTopHoOe ypaBHeHHe NPAMOUN U IJIOCKOCTH. VICIIOIb30BaHUE BEKTOPOB
IIPU JOKA3aTEIbCTBE TEOPEM CTEPEOMETPHUM.

3.5.6 Ucnosib30BaHNEe KOOPANHAT U BEKTOPOB NPH PelIeHUH MaTeMaTu4ie-
CKHUX M NPUKJIAJTHBIX 32/1a4.

JIns BHEAYIUTOPHBIX 3aHATUM CTyJEHTaM Hapsly C PEUICHUEM 3a1ad U BbI-
ITIOJTHEHUEM IPAKTHUYECKUX 3aJaHUN MOKHO IIPEJIOKUTH TEMBI MCCIIENOBATENBCKUX
u pedepaTUBHBIX pabOT, B KOTOPBIX BMECTO CEpUN OTICIBHBIX MEJKUX 33434y |
YHpaXHEHUH MpeIararoTcs CIOKETHBIE 3a/1aHusl, TpeOyolre JIIUTEeILHOU paboTh B
paMKax OJHOM MAaTeMaTUYECKOM CUTyaluu. DTH TEMbl MOTYT OBITh KaK HHJIWBHIY-
aIbHBIMU 33JaHUSMH, TaK U TPYIIIOBBIMH JUIsI COBMECTHOTO BBINOJIHEHUS HMCCIENO-
BaHUS.

IHPUMEPHBIE TEMbBI PEOEPATOB (JIOKJIA/IOB),
NHANBUAYAJIBHBIX ITPOEKTOB

HenpepsiBHBIE 1po0H.

[IpumMeHeHue CII0KHBIX MPOLIEHTOB B dKOHOMUYECKUX pacyeTax.
[TapaiutennbHOE POEKTUPOBAHUE.

Cpennue 3Ha4eHUs U UX IPUMEHEHHUE B CTATUCTHKE.
BekTopHoe 3aaHue NpsMBIX U IIJIOCKOCTENW B IPOCTPAHCTBE.
CrnoxeHue rapMOHMYECKHUX KOJIeOaHuil.

['padmueckoe pelieHre ypaBHEHUN 1 HEPABEHCTB.
[IpaBunbHBIE ¥ MOTYNPABUIbHBIE MHOTOTPAHHUKH.
Konnueckue ceueHust 1 X NPUMEHEHHE B TEXHUKE.

0. Tonstue nuddepernmana u ero NPUIOKCHHUS.

1. CxeMbl NOBTOPHBIX UCTIbITaHUN BepHyu.

12. MHccnepoBaHue ypaBHEHUN M HEPABEHCTB C MTAPaMETPOM.

RHBOWoOo~NOoO O~ WNE



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JIJUCHUIIJIUHBI

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

BUJIOB YueOHOM pabOTHI:

Buj yueOHoit paboTnl

Oobvem uacoe

MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 270
B TOM 4ucJe B GOpMe MPAKTUIECKOMN MOTOTOBKH 30
O0s3aTesqibHAs1 ayANTOPHAsi ydeOHasi HArpy3Ka (Bcero) 234
B TOM YHCJIE:

JEKIUU 120

IIPAKTUYECKUE 3aHATU 114
KoncyabTanun 30
IIpomedcymounas ammecmayus 6 popme  3IK3aMeHA 6

2.2. TemaTuyeckuii njian o0meo0pazoBaTeIbHON Y4eOHO THCIMTIINHBI
OVY]1.04. MaTemaTukKa

Maxe. KoJsimyecTBO ayiMTOPHBIX YacoB
wed B T.Y. B
Ne HaumenoBaHue pas- yeo-. popme IIpakTHy. (ce-
Harpy3ka Teoperuu.
TeMbI 1eJI0B U TeM Bcero NMpPaKTH- MHHAapCKHe)
CTyAeHTA . o0yuyeHme
yecKoi 3aHATHSA
(uac)
MOJATOTOBKH

Baenenue 2 2 2 -
Pa3nen 1. Anredpa 124 124 60 64

11 PazButune nonstus o 10 10 6 4
qucIe

12 Kophu, crenenu u jo- 28 08 10 18
rapuMsbl

13 OCHOBBI TPUTOHOMET- 30 30 16 14
pun

14 DyHKIMH, X CBOWCTBA 18 18 10 8 10
u rpadukn

15 VYpaBHEeHHS 1 HEpaBEH- 14 14 8 6
CTBa
Kombunaropuka, cta-

1.6 THCTHKA ¥ TEOPHS Be- 24 24 12 12
pOSITHOCTEM
Pa3gen 2. Hauana ma-
TeMaTH4YeCKOI0 aHa- 42 42 16 26
JIM3a

2.1 ITocienoBareIbHOCTH 10 10 4 6

0p | IpomsBomHazuce 20 20 10 10 10
MPUMEHEHHE

23 IlepBooOpazHas u uH- 12 12 2 10
Terpai




Paznen 3. I'eomerpus 66 66 40 26
31 E;’:g‘;ﬁ;?mcm 8 20 20 8 12
3.2 MHOrorpaHHUKA 12 12 8 4
33 Tena ¥ MOBEPXHOCTH 6 6 4 2
BpaIICHUS
3.4 E;P“fepeﬁ“" B reomet- 12 12 10 10 2
35 ll.f;opzmﬂanl U BEKTO- 16 16 12 4
KoncyabTamun 30
JK3aMeH 6
Hroro 270 234 30 120 114
Koncyabranuu
no yuyeoHoi mucuunyude OY/1.04 Maremaruka, 30 yacon
Ne Ne Henesn HaumeHoBaHue TEeMbI Kou-
KOHC- | TIO no BO
nud | IIany | pakry 4acoB
1. 8 NunuBunyaneHbld npoekT. [loaroToBuTenbHbIi 3Tam: OIpe/e- 2
JIEHUE PYKOBOJUTEJEH MPOEKTOB; MOUCK MPOOIEMHOTO T0-
IS,
2. 9 NunuBuayaneHbld poeKT. [1oAroToBUTENBHBINA dTAIL: B1>160p 2
TeMbl U €€ KOHKpeTu3auus; (HOpMUPOBaHUE MPOCKTHOU
TPYIIIIBI
3. 10 VHauBHIya bHbIi TPOEKT. [TOMCKOBBII dTam: YTOYHEHHUE Te- 2
MaTUYECKOTO TIOJISI U TEMBI ITPOEKTA, €€ KOHKPETU3 AU
4. 11 WunuBuayanbHbId mpoekT. [ToncKoBEI dTam: ONpenesieHue U 2
aHaJIN3 MPOOJIEMBbI; TOCTAHOBKA IIEJIU ITPOEKTA
S. 12 VHuBUoyanbHbIH OpOeKT. AHanMTUYecKHil dTam: aHauu3 | 2
umeroleicss nadopmaruu; coop u u3ydeHue HHPopMaIuu;
MOMCK ONTHMAJIBHOTO CIoco0a JTIOCTHKEHUS IEH MPOoeKTa
(aHanmu3 aNbTEpHATHBHBIX PEIICHUM), MOCTPOEHHE airo-
pUTMA JEATEIBHOCTH COCTABJIEHUE MJIAHA peaTu3alnu IIpo-
€KTa: MOIIaroBoe MIAHUPOBAHKE PA0OT; aHAIN3 PECYpPCOB
6. 13 Anrebpa 2
7. 14 Pemenue 3anau o anredpe 2
8. 15 Havama MatemaTnueckoro anaamsa 2
0. 16 Pemenue 3a1ay mo HayaiaM MaTeMaTHYECKOT0 aHaIM3a 2
10. 30 NupuBunyansHelii IpoekT. [IpakTudeckuil drar: BBIIIOJIHEHHUE 2
3aIJITAHUPOBAHHBIX TEXHOJOTHYECKUX ONEpALMA; TEKYIIHUN
KOHTPOJIb KaYeCTBA,
11. 31 WunuBuayaipHblii TpoekT. [lpakTuueckuii dtam: BHECCHHE 2
(pu HEOOXOMMOCTH) U3MEHEHUM B KOHCTPYKIIUIO B TE€X-
HOJIOTHIO
12. 32 WuauBuayanbHeii mpoekt. [Ipesenranmonnsiii sram: Iloaro- 2
TOBKA IIPE3ECHTAllMOHHBIX MaTepuaiioB; [Ipe3enTaunus npo-
€KTa;




13. 33 NuauBuyanbHbiil poekT. [IpesenTannonnbii sran: M3yueHue 2
BO3MOKHOCTEH MCTOJB30BaHUS PE3yJIbTaTOB MPOEKTa (BBI-
CTaBKa, Mpojaka, BKJIIOUCHHE B OaHK MPOEKTOB, MyOJIHKa-
11

14. 34 NuauBuayanbHbli MpoekT. KOHTpobHbIN 3Tan: aHaJIu3 pe- 2
3yJIbTATOB BBIIIOJHEHUS MIPOEKTA; OLIEHKA Ka4y€CTBA BBINIOJ-
HEHUS IIPOEKTa

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

Hroro | 30




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

Ne
n/n

Conep:kanue 00y4eHust

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

1.

BBenenue

O3HaKkOMJICHUE C POJII0 MAaTEeMATHKU B HayKe, TEXHUKE, SKOHO-
MUKE, WH()OPMAIMOHHBIX TEXHOJIOTUSX W MPAKTHYECKOW mes-
TeabHOCTH. O3HAKOMIICHHE C IEISIMHU U 33Jja4aMH U3y4eHHUs Ma-
TeMaTUKH IIPU OCBOCHUU crienraibHoctend CI10

AJI'EBPA

PasBurtne IIOHATHA (¢}
qucie

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

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

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

Kophu, crenenu, nora-
pudMbI

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

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

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

O3HaKOMJICHHE C NOHSTUEM CTENEHU C JEHCTBUTEJBHBIM IIOKa-
3aTeleM.

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

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

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

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

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

OCHOBBI TPUTTOHOMETPUHN

OCHOBHBIE TOHATUSA

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

OCHOBHEIC TPUTOHOMCT-

HpI/IMeHeHI/Ie OCHOBHBIX TPUTOHOMCTPHYCCKUX TOXKIACCTB JIA




PHUYCCKHUE TOXKACCTBA

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

[IpeoOpazoBanust  mpo-
CTEHIINX TPUIOHOMETPH-
YECKUX BBIPAKEHUN

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

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

[Ipocreiiliue  TpPUTOHO-
METPUYECKUE YpaBHEHUS
U HEepaBEHCTBA

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

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

ApKCHHYC, apKKOCHUHYC,
apKTaHT'€HC YnCIIa

O3HaKkOMJICHHE C TIOHSATHEM OOpPaTHBIX TPUTOHOMETPHYECKHX
GbyHKIMIA.

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

®YHKIIUU, UX CBOUCTBA U TPA®UKHU

Oynkuuu. Ilonsatue o
HENpEepbIBHOCTH  (YyHK-
LUH

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

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

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

10.

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

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

Brinmonnenue npeobpasoBanuii rpaduka GyHKIMH

11.

OO6patHble GyHKIUT

W3yuenune moHsTus oOpaTtHOM (PyHKIMH, OompejiereHue BUAa U
noctpoeHue rpapuka oOpaTHON (QyHKIMU, HAXOXKIEHHE ee 00-
JacTU oTpenieNieHus U o0sacT 3HaueHui. [IpuMeHeHne cBoicTB
(GYHKIMH TIpH MCCIIEIOBAHWU YpaBHEHHWH M PEIICHUH 33134 Ha
sKCTpeMyM. O3HaKOMJIEHUE C TIOHSATHEM CIIOKHOW (DYHKITUH

12.

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

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

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

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




Y HEPABEHCTB I10 U3BECTHBIM aJITOPUTMAM.

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

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

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

Brimonnenue npeoOpa3oBaHus rpauKoB

YPABHEHUA U HEPABEHCTBA

13.

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

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

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

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

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

Pemenne cucreM ypaBHEHUH ¢ NPUMEHEHHEM DPA3JIMYHBIX CIIO-
co00B.

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

Pemennie HepaBEHCTB M CUCTEM HEPABEHCTB C IMPUMEHEHHEM
Pas3IMYHBIX CIIOCOOOB.

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

KOMBUHATOPUKA, CTATUCTUKA U TEOPHUS BEPOATHOCTEH

14.

OCHOBHBIE HOHATHS
KOMOHWHATOPUKHI

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

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

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

15.

DneMeHThl TEOpUU BEPO-

N3ydeHne K1accUYecKOro OMpeeeHUs BEPOSATHOCTH, CBOMCTB




SITHOCTEU

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

16.

[IpencraBnenue MaHHBIX
(Tabnuupl, JaUArpaMMBI,

rpadukm)

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

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

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

17.

HOCJ’ICI[OBaTeJ'IBHOCTI/I

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

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

18.

[IpousBonHas u ee mpu-
MEHEHUE

O3HaKOMJIEHHUE C TIOHATHEM IIPOU3BOJHOM.

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

CocrapnieHue ypaBHEHUs KacaTelIbHOM B 00IIIEM BHJIE.

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

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

VYcraHoBiieHHE CBSI3U CBOMCTB (DYHKIIMM U TPOU3BOJHOM O UX
rpadukam.

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

TpeMyMa

19.

IlepBooOpazHast u UHTE-
rpai

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

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

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

I'EOMETPUSA

20.

[Ipsimble M mIockocTu B
MIPOCTPAHCTBE

@opMynMpoOBKa U IMPUBEJACHUE [O0KA3aTEJIbCTB IIPU3HAKOB B3a-
MMHOI'O PacHoJIOKEHUS MPSAMBIX U INTOCKOCTEH. Pacno3HaBanue
Ha 4epTeKaX U MOJEIAX Pa3IMYHBIX CIIy4aeB B3aUMHOI'O pacIo-
JIO)KEHHSI TPSAMBIX M IIOCKOCTEHM, apryMEHTHPOBAaHUE CBOUX
CYKIICHUM.

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

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

IIpuMeHeHne NPU3HAKOB M CBOMCTB PACIOJIOKEHUS MPAMBIX U




IJIOCKOCTEH MPH PEIICHUH 3a/1a4.

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

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

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

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

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

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

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

21.

MHororpaHHuKu

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

N300paxeHre MHOIOIPAaHHUKOB U BBIIIOJIHEHUE MIOCTPOEHUS Ha
M300paXEHUSIX U MOJIENISIX MHOTOTPAHHHUKOB.

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

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

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

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

22.

Tenra w nOBEpXHOCTH
BpalleHUs

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

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

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

Pemenne 3amay Ha NMOCTpPOEHHE CEUEHMM, BBIYMCICHHE JUIHH,
paccTosiHuM, yrioB, Iulomaned. IlpoBeaeHune nokazaTenbHBIX
paccyXJIeHUN pH peIIeHnH 3ajau.

IIpuMeHeHnEe CBOMCTB CUMMETPHM NIPU PELICHUH 3a]la4 Ha Tela
BpallleHusl, KOMOMHALINIO Tel.

N300paskeHre OCHOBHBIX KPYTJBIX TEJ U BBINOJHEHHE PUCYHKA
110 YCIIOBHIO 334U




23.

N3Mepenus B reomeTpun

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

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

24.

KoopauHatsl 1 BEKTOpHI

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

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

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

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




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

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

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

- paboyee MeCTO Ipero1aBaTes;

- pabourie MecTa 00yJaroIIuXCs;

- y4eOHO-MeToIu4ecKast IUTEpaTypa;

- y4eOHbI€ TUIaKaThl 110 pa3jielaM MaTeMaTUKY;

- nopTpeThl MareMaTHKoB (18 mit.);

- JIEMOHCTPAIIMOHHBIN HA00p T€OMETPUIECKUX TET;

- KOMIUTEKT YEPTEKHBIX HHCTPYMEHTOB,

- KOMIBIOTEP C MYJBTUMEANA TPOCKTOPOM.

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