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1. MOACHUTEJIbHASA 3AIIMCKA

[Iporpamma o00611€00pa3oBaTEIbHON YyUueOHON MMCIUIIMHBI «MartemaTukay
npeaHa3HaYeHa JUisl M3y4eHUs MaTeMaTUKU B MPOPECCHOHAIBHBIX 00pa30BaTelIbHbBIX
opranmzanusax CIIO, peanusyromux o00pa3oBaTENbHYIO MPOrpaMMy CPEIHEro
oOmero oOpa3oBaHHMsl B TMpeaeraax OCBOEHHS OCHOBHOM mpodeccroHaIbHOM
obpazoBarensHoli mporpammbel CITO (OIIOIT CIIO) Ha 6a3e OCHOBHOrO OOIIETO
00pa3oBaHus MPU MOATOTOBKE CIIEUATUCTOB CPEIHETO 3BEHA.

[TporpamMma paspaborana Ha ocHoBe TpeboBanuit OI'OC cpegnero obimiero
o0Opa3oBaHUsl, MPEABABISEMBIX K CTPYKTYPE, COAECPKAHUIO U pe3yIbTaTaM OCBOCHUS
y4eOHOM  auciuIIMHbl  «Martematukay, B  cooTrBeTcTBUM ¢  KoHueniuen
npenoAaBaHusi 00IIe00pa30BaTENbHBIX AUCHUILUIUH € Y4€TOM NpPO(hecCHOHATBHOM
HANpPaBIIEHHOCTH  NPOrpaMM  CpeOHEro  MpogecCHOHANbHOTO  00pa3oBaHMUS,
peai3yeMblx Ha 0a3e OCHOBHOro oOmiero oOpa3zoBaHus, (pacropsbKeHHe
Munnpocsemierust PO ot 30.04.2021 Ne P-98, ¢ yuerom TpebGoBanuii geaepanibHbIX
rOCyJAapCTBEHHBIX 00pa30BaTENIbHBIX CTAaHAAPTOB IO MOJTy4YaeMOl mpodeccuu uiu
CIICIMAIBHOCTH  cpeAHero  mpodeccuoHaapHOro  00pa3oBaHUs 40.02.02
[IpaBoOoxpaHuTENIbHAS NEeSATENbHOCTb, PUMEPHOU pOrpaMMbl
ob1eo0pa3zoBaTeibHON y4eOHOW aucuuIuimHbl «Martematukay (bawmarxos M.H.)
JUIsl IPpO(heCCUOHANBHBIX 00pa30BaTeNbHBIX Opranu3zanuii (pexkomengoBaHo OI'AY
«D®UPO», ipoTokos Ne 3 ot 21 utons 2015 1., perucTpaliliOHHBIN HOMEP PEIEH3UU —
377 or 23 wmrons 2015 r.) c y4eToM MNPUMEPHON OCHOBHOW 00pa3oBaTeIbHON
IPOrpaMMbl CPETHETO 001IeT0 00pa3oBaHus, OA00OPEHHON pemeHneM (eaepasbHOTo
y4e0HO-METOIUYECKOT0 00bEeIUHEHHs 1O o01ieMy o0pa3oBaHHUIO (MPOTOKOI OT 28
utoHs 2016 r. Ne 2/16-3) 1 yrouHeHU, 0T0OPEHHBIX HAYYHO-METOJUYECKHM COBETOM
[lentpa mnpodeccuoHanpbHOTO 00pa3oBaHus W cucteM kBampukanuii DOIAY
«D®UPO», npotokosa Ne3 ot 25 mas 2017 r.

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 OOIIEYEeTIOBEYECKON KYJIbTYPhl, YHUBEPCAIBHOM SI3bIKE HAYKH, TO3BOJISIOUINM
OTHCHIBATh M U3y4aTh PEaTbHBIC MTPOIIECCHI U SBICHUSI.

B mporpamMmy BKIIIOUEHO COAEp)KaHME, HANpaBiIeHHOE Ha (OPMUPOBAHUE Y
CTY/ZICHTOB KOMIIETEHIINI, HE0OX0UMBIX ISl KauecTBeHHOro ocBoeHus OIIOIT CTIO
Ha 0a3e OCHOBHOTO OOIEro 0O0pa3oBaHMs C IMOJIYYEHHEM CpeaHero olIero oopaso-

BaHUs MW OCBOCHHA MpOorpaMmbl IIOATOTOBKHM CIEOHWAIMCTOB CPEIHCIO 3BCHA
(TITICC3).

1.1. O0mas xapakTepucTUKA y4eOHOH TUCHUILUIHHBI «MaTeMaTHKa
Marematuka SBJISIETCS byHIaMeHTaIbHOU o011e00pa3oBaTesibHON



JUCHUIUTMHOM €O  CIOKMBIIMMCSI YCTOWYUBBIM  COACpKAHHMEM U OOMIMMH
TpeOOBaHUSAMU K IOJATOTOBKE 00YYarOIINXCSl.

B mpodeccnonanbHeIX 00pa3oBaTENbHBIX OPraHU3alUAX, PEeAN3YIOLIUX
0o0pa30BaTeNIbHYI0 IPOIPaMMy CPEIHETr0 O0LIEro 00pa3oBaHMsl B IPEEIaxX OCBOCHUS
OIIOIT CIIO nHa 06a3e ocHOBHOTO oO0IIero oOpa3oBaHUs, M3yYECHHE MaTeMaTUKH
UMEET CBOM OCOOEHHOCTH B 3aBUCUMOCTH OT npo¢uias mnpodecCHOHAIBLHOTO
00pa3oBaHusl.

[Ipu ocBoenun mpodeccuit CIIO u cnenumansaocteit CIIO ecrecTBeHHO-
HayyHOro mnpoduis npodeccuoHambHOro o60paszoBanusi, crneuuansHocter CIIO
TYMaHUTapHOTO NpoQuisd NpodhecCHOHATBLHOTO0 00pa30BaHMs MaTEMATHKA U3ydaeTCs
Ha ©OazoBom ypoBHe @DI'OC COO; mnpu ocBoernn mpodeccuii CIIO wu
cneranbHocTet CIIO TeXHHYECKOro W COLUANIbHO-3KOHOMHUYECKOro Mpoduieit
npodeccuoHanbHOr0 00pa30BaHMsl MaTeMaTHKa H3ydaeTcsi Oosee yriayOieHHO, Kak
npopuiabHas ydeOHas JAMCLUMIUIMHA, YYWTHIBAIOIIas CHeUU(UKY OCBaMBAEMBbIX
npodeccuii Wi CeIuaaIbHOCTEH.

OTO BBIpAXKAETCsl B COAEPKAHUU OOYyYEHHs, KOJIMYECTBE HYACOB, BBIIEIIIEMbIX
Ha M3y4YEHUE OTACNIBHBIX TEM MpOrpamMmbl, IIIyOMHE HX OCBOEHHUS CTYJIEHTaMH,
o0beME U  XapakTepe MPaKTUYECKUX  3aHATUH, BUJAX  BHEAYJUTOPHOU
CaMOCTOSITENIbHOM pabOThI CTYI€HTOB.

OOuue 1enu U3ydeHus MaTeMaTHKU TPAAULMOHHO PEan3yIOTCS B YEThIPEX
HaIpaBJICHUSIX:

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

2) UHTEJUIEKTyaJIbHOE Pa3BUTHE;

3) oBnazeHre HEOOXOUMBIMA KOHKPETHBIMU 3HAHUSMU U YMEHUSMU;

4) BoCcIUTATEIbHOE BO3ECHCTBUE.

[Ipodunuzanus ueneil mareMaTH4ecKoro o0Opa3OBaHUs OTpa)kaeTcs Ha
BbIOOpE MPUOPUTETOB B OpraHU3alMu YYeOHOH aedarenbHOCTH oOyuaromuxcs. s
TEXHUYECKOTO,  COLIMAJIBHO-3KOHOMHUYECKOTO  mpoduieil  mpodheccroHaIbHOro
oOpa3oBaHMsl BBIOOp 1€yl CMeIIaeTcs B MpParMaTMYECKOM  HalpaBJICHUH,
IpeIyCMAaTPUBAIOLIEM YCUJIEHUE U PACIIMPEHUE MPUKIAJAHOIO XapaKTepa M3y4YeHHUs
MaTeMaTUK{, NPEUMYILIECTBEHHON OpUEHTAalM Ha aJIrOPUTMUYECKUIl CTHIIb
[IO3HABATEJIbHON JAESITeNbHOCTU. [l TyMaHMTapHOTO M €CTECTBEHHOHAYyYHOIO
npoduneir npodecCHOHANIBHOTO 00pa3oBaHUs 0oJiee  XapaKTEPHBIM  SBIISIETCS
YCWIEHHE OOIIEKYJIbTYPHOM COCTaBIIOIIEH y4eOHON MUCUMIUIMHBI C OpUEHTALMER
Ha BH3YyaJbHO-OOpa3HbII W JIOTHYECKHH CTHIM Yy4eOHoil paboTbl. W3ydenue
MaTeMaTHUKUd Kak MNpoQHUIbHON 001eo0pa3oBaTebHON yueOHONW UCHUIUIMHBI,
yuuThIBalomen crneuuduxky ocBauBaembix cryaeHtamu mnpodeccuit CIIO wnm
cnenuansHoctu CIIO, oOecneunBaeTcs:

* BBIOOPOM pa3IUYHBIX MOJAXOA0B K BBEICHHUIO OCHOBHBIX MOHSTHIA;

* (pOpMHUpPOBAaHMEM  CUCTEMBI  Y4YEOHBIX  3aJaHuil, 00eCIeYMBAIOLINX
3¢ (EeKTUBHOE OCYIIECTBICHUE BIOPAHHBIX LIENEBbIX YCTAHOBOK;

* o0orameHeM CIEeKTpa CTWIe ydyeOHOW JAESITeNbHOCTH 32  CUeT
COIJIACOBaHUSl C BEAYLIMMHU JE€ATEIbHOCTHBIMM XapaKTEPUCTUKAMH BbIOpAHHOU
npodeccun / CeUuaaIbHOCTH.

[IpodunpHas cocTaBisomas OTpaXxkaeTcsi B TPeOOBAaHUSAX K IOATOTOBKE



00yJaronmxcs B 4acTu:

* O0IIel cHUCTEMBI 3HAHWUW: COJEp)KATEIbHBIE TPUMEPHl HCIOIb30BaHUS
MaTeMaTHYECKUX UJIeH U METOOB B MPOo(hecCHOHANBHOM 1eATeIbHOCTH;

* YMEHU: pa3iuyhe B ypOBHE TPeOOBAaHUN K CIIO)KHOCTH MPUMEHSIEMBIX
aJITOPUTMOB;

* IPAKTHYECKOTO WCIOJb30BaHUS TMPUOOPETCHHBIX 3HAHMA W YMEHUM:
WHIVBUIYAIBHOTO Yy4Ye0HOrO OmNbiTa B TOCTPOCHHMHM MAaTEMaTHYECKHUX MOJeNeH,
BBITIOJITHEHUH UCCIIEIOBATEIBCKUX MPOEKTOB.

Takum oOpazom, peamu3arnusi COACp)KaHUSA y4eOHOW  TUCIUTIIUHBI
OPUCHTHUPYET HAa TPUOPHUTETHYIO POJIb MPOIECCYATbHBIX XapaKTEPUCTUK YUeOHOM
paboThI, 3aBUCAIMX OT MPOQIs MPOPECCHOHATLHOTO O0pa30BaHUS, TMOJYYCHUS
OTbITa HWCTOJH30BAHUS MATEMAaTUKH B COJIEPKATEIbHBIX H TPO(HECCHOHATHLHO
3HAYMMBIX CHUTYAIUSIX M0 CPABHEHHIO ¢ (DOPMATBHO-YPOBHEBBIMH PE3YyJIbTATUBHBIMU
XapaKTePUCTUKAMH OOYUICHHS.

Copmepxanne y4eOHON JMCHUIUIMHBI pa3paboTaHO B COOTBETCTBUU C
OCHOBHBIMH COZICPKATEITbHBIMU JTUHUSIMHI O0YYCHHsI MaTeMaTHKe:

* anreOpandeckas JIMHUSA, BKIIIOUAIOIIAs CUCTEMATHU3AIMIO CBEICHUN O YHCIax;
U3yYeHHE HOBBIX U 0000IIeHNE paHee N3YUCHHBIX ornepamuii (BO3BEICHUE B CTEIICHb,
U3BJICYCHUE KOpPHS, JIOTapu(MUPOBAHHUE, CHHYC, KOCHHYC, TAaHT€HC, KOTAHTCHC WU
oOpaTHbIE K HHM), W3Y4YCHHE HOBBIX BHUOB YHCIIOBBIX BBIPAXKCHHA U (HOPMYII;
COBEPIIICHCTBOBAHUE TMPAKTHUYECKNX HABBHIKOB W BBIUUCIUTEIBHOU KYJIBTYPHI,
paciMpeHre U COBEPIICHCTBOBAHUE aNre0panyeckoro ammapara, copMUPOBAHHOTO
B OCHOBHOM ITKOJIE, M €T0 MPUMEHEHNE K PEIICHUI0 MaTEeMAaTUYECKUX U TPUKIIATHBIX
3ajad4;

* TEOPETUKO-(DYHKIIMOHAIbHAST JIMHUSA, BKJIIOYAIONIAs CUCTEMATU3AIHNI0 U
pacmMipeHrue CBeNeHW O (YHKIHSIX, COBEPIICHCTBOBaHHWE TrpadUyYeCKUX yMEHH;
3HAKOMCTBO C OCHOBHBIMH HJIESIMH M METOJIaMU MaTeMaTHYeCKOTO aHajih3a B
o0beMe, TIO3BOJISIIONIEM HCCJIENOBAaTh JJIEMEHTapHble (YHKIMW W pemniarh
pOCTEHIMe TeoMeTpuIecKre, GU3NIECKUE U IPYyTHe MPUKIIaIHbIE 3a1a4H;

* IMHHUA YypaBHEHWH W HEPABEHCTB, OCHOBaHHAs Ha TIOCTPOSHUH U
UCCJICIOBAaHUM MaTEMaTHUYECKUX MOJIENIeH, MepeceKaromascs ¢ aaredpandeckoi u
TEOPETUKO-PYHKIIMOHAIBHOW  JIMHUSMWA W BKJIIOYAIONIash ~ pa3BUTHE |
COBEpIICHCTBOBAHUE TEXHUKH alreOpanveckux NpeoOpasoBaHU sl PEIICHUs
ypaBHEHUHN, HEPABEHCTB H CHUCTEM; (QOpMUpOBaHHE CIIOCOOHOCTH CTPOUTH W
WCCJIEIOBATh MPOCTEUIINEG MAaTEMAaTUYECKUE MOJACIHA TPHU PEIICHUH TPUKIIATHBIX
3a/1a4, 3a71a4 U3 CMEXHBIX U CTICTIHATBHBIX TUCIUTLUINH;

* TEOMETpPUYECKasl JIMHUS, BKIIOYAIONIAS HATJSAIHBIE TPEJACTABICHUS O
POCTPAHCTBEHHBIX (PUTYypax W U3y4YeHHE MX CBOMCTB, (DOPMUPOBAHHWE W PA3BUTHE
MPOCTPAHCTBEHHOTO  BOOOpaXEHUS,  pPa3BUTHE  CHOCOOOB  T€OMETPHYECKHUX
U3MEPEHHI, KOOPJMHATHOTO M BEKTOPHOTO METOOB JJIs PEIICHUS MAaTEeMAaTUYECKUX
Y TIPUKJIAJHBIX 3a/1a4;

* CTOXACTHYECKas JMHUS, OCHOBAaHHAS Ha Pa3BUTHUH KOMOWHATOPHBIX YMEHHH,
NPECTaBICHUNA O BEPOSTHOCTHO-CTATUCTHUECKUX 3aKOHOMEPHOCTSX OKPYKAFOIIETo
MUpa.

Paznmensl (TeMbl), BKJIIOYCHHBIE B COJEp)KaHHWE YYEOHOU TUCIUIUIMHBI,



ABIIAIOTCS OOIIMMHU JUIsl BceX mpoduiiedt mpodhecCHoHambHOro 00pa3oBaHus U MPHU
BceX oObeMax y4yeOHOro BPEMEHU HE3aBHCHUMO OT TOro, SIBJISIETCS JIU YydeOHas
nucuuruinHa «Marematukay 0a30Bod WM NPO(UIBLHOM.

B nmpuMmepHBIX TeMaTHYECKMX IIJIaHAX MpOorpaMMbl Y4eOHbIM MaTepuall
Ipe/CTaBlIEeH B (POpME YepeayIolerocsi pa3BepThIBaHUSI OCHOBHBIX COJIEP KATEIIbHbIX
JuHUN (anreOpanyecKkoi, TeopeTUKO-(QYHKIIMOHATILHON, YPaBHEHUN W HEPaBEHCTB,
r€OMETPUYECKON, CTOXAaCTUYECKOM), YTO TO3BOJISIET THOKO HCIOJIb30BaTh UX
pacrojoX)eHue M B3aUMOCBSI3b, COCTaBIATH pabouMii KalleHAApHBIM TIJIaH, MO-
pa3zHOMy uepeays ydeOHble Tembl (TJIaBbl yYeOHWKA), YYUTHIBasS MPOPUIH
npogeccuoHanbHOro 00pa3oBanus, cneuuKky ocsanaemoil npodeccun CIIO wu
cnermanbHoctT  CIIO, rnyOuHy wW3y4deHHsT MaTepuaja, YPOBEHb IOATOTOBKH
CTYJIEHTOB I10 MPEIMETY.

[IpennaraemMple B NpPUMEPHBIX TEMAaTHUYECKUX IUIaHAX pa3Hble OOBEMBI
y4eOHOrO BpEMEHHM Ha U3YYEHUE OJIHOM M TOW K€ TEeMbl PEKOMEHIYeTCs
UCIIOJIb30BaTh JUIsl BBINOJIHEHUS PA3IMYHBIX Y4YeOHBIX 3amaHuil. Tem cambiM
pasnuuus B TpeOOBaHUAX K pe3yJibTaTaM 00y4YeHHUs MPOSIBSITCS B YPOBHE HaBBIKOB I10
PELIEHUIO 3a/1a4 U OTbITE CAMOCTOATENbHON padOTHI.

N3yuenne obmeoOpazoBaTenbHOi yueOHOM qucuumminabl «OY J1.03 MaTtema-
THKa» 3aBEPILIAETCS MOJIBEICHUEM UTOTOB B (hOpME MUCHLMEHHOI0 IK3aMeHa B Ipo-
necce oceoenusi OIIOII CIIO c¢ momyueHHeM cCpeaHero oOIiero oopa3oBaHHs IO
IporpamMme MNoJAroTOBKM crenuanuctoB cpeanero 3seHa (IIICC3).

B paznene mporpammel «CopepxaHue y4eOHOW MMCHMIUIMHBD) KypCUBOM
BBIIEJICH MaTepuas, KOTOPHIA NpH H3YYECHHUH MAaTeMaTUKU Kak 0a30BOHM, Tak H
npoUIbHON yueOHON AUCIMILTUHBI, KOHTPOJIIO HE TOJIICHKHUT.

1.2. MecTo yueOHOM TMCHUIIMHBI B Y4e0HOM IJIAHE

YueOHast aucuuiimHa «MaTemaTnkay sBISETCS Y4YeOHBIM TPEeIMETOM
00s13aTeNIbHOM MpeMeTHOM o0act «Martematuka u uapopmatukay OI'OC COO.

YueOHast nucruiuinHa «MaTemaThkay H3ydaeTcss B 00IIeo0pa3oBaTeIbHOM
nukie yueonoro rana [MIICC3 CIIO Ha 6a3e OCHOBHOTO 0OIIero oOpa3oBaHUs C
MOJIYYEHHUEM CpEeTHEero 00Iero o0pa3oBaHus, BXOJUT B COCTaB 00IIMX 00111e00pa3o-
BaTEJIbHBIX YUCOHBIX TUCIUIUIHH, (OPMHUPYEMBIX U3 00s13aTENBHBIX MPEAMETHBIX 00-
nacteir ®I'OC cpeanero obuiero odpazoBanus, st npodeccuir CIIO mnm crenu-
anmpHOCTEN CI1O cooTBeTcTBYIOMIEro Mpoduis mpodeccuoHamTsHOTO 00pa30BaHMUS.

1.3. Pe3yabTaThl 0CBOCHUS] Y4eOHOM AHCHUIIIMHBI
OcBoenue coaepkaHusi yueOHOM AMCUMILIMHBI «MaTemaTnkay oOecreunBaeT
JOCTH)KEHUE CTYJIEHTAMU CIIEAYIOLINX Pe3yabmamaos:

o JUUYHOCHIHbIX.
| OVYJ.03 | Maremaruka | IP 1-12, 13,14
JIMYHOCTHBIE Pe3yJibTAThI Koa samunoct-
peanu3anuu NporpaMMbl BOCIIUTAHUS HBIX pe3yJibTa-
(Oeckpunmopui) TOB




peajmn3anuu
NPOrpaMMmblI
BOCIIMTAHUS

Oco3zHaronuii ce0s rpakJaHMHOM U 3aIIUTHUKOM BEJIMKON CTPaHbI

JIP 1

[TposBIISIIOIINI aKTUBHYIO TPAXKIAHCKYIO TMO3HIUIO0, JTEMOHCTPUPYIOIIHIA
MPUBEPKEHHOCTh MPHUHIIMIAM YECTHOCTU, MOPSAOYHOCTH, OTKPBITOCTH,
SKOHOMUYECKH aKTHBHBIA U YYaCTBYIOIIUH B CTYJACHUYECKOM W TEPPUTOPHU-
QTBHOM CaMOYIIPABIIGHWH, B TOM YHWCJIC HA YCIIOBHUSX JTOOpPOBOJHYECTBA,
MPOAYKTUBHO B3aUMOJCHCTBYIOIIMI M YYaCTBYIOIIMN B JESITEILHOCTH
0OIIECTBEHHBIX OpraHu3aIui

JIP 2

Cobnronaronmii HOpMbI MPABONOPSAIKA, CIEAYIOIIUN HaeadaM TpaxaaH-
ckoro obmiecTBa, obecrieueHuss OE30MacHOCTH, TpaB M CBOOOJ TpaxKaaH
Poccun. JlosnbHBIM K yCTaHOBKaM M HPOSIBICHUSAM TpeicTaBuUTeNeil cyo-
KYJIBTYP, OTJINYAIOUIUHM UX OT IPYIII C NeCTPYKTUBHBIM U JCBUAHTHBIM I10-
BeJleHUEM. [IeMOHCTpUPYIOIUN HENPUATHE U NPENyNpPEexAAIONUN COLu-
AJIbHO OIIACHOE IOBEICHUE OKPYKAIOIINX

JIP 3

[IposiBnsAOIIMNA ¥ IEMOHCTPUPYIOLIUN YBaXKEHUE K JIIOASAM TPyHa, 0CO3-
HAIOIIUNA IIEHHOCTh COOCTBEHHOTO TpyAa. CTpemsuiuiics K opMHUPOBAHHUIO
B CETEBOM cpene JMYHOCTHO M TMPO(PECCHOHATHHOTO KOHCTPYKTUBHOTO
«¢POBOTO CIICA»

JIP 4

JleMOHCTpUpYIOLUI IPUBEPKEHHOCT K POJIHOM KYJIBTYpPE, UCTOPUUECKOU
naMmsTH Ha OCHOBe 100BU K PonuHe, pogHOMy Hapoay, Manoil pojauHe,
IIPUHATUIO TPAJAULIMOHHBIX LIEHHOCTEH MHOIOHAalMOHAJIBHOrO Hapona Poc-
CUHU

JIP S

[IposiBasitominii yBakeHHe K JIOJSM CTapIIEro MOKOJIEHUS U TOTOBHOCTD K
YYaCTHIO B COITMATIBLHOM MOIEPIKKE M BOJIOHTEPCKUX JIBHKCHHSIX

JIP 6

Oco3HarmMil TPUOPUTETHYIO LEHHOCTh JIMYHOCTH YEJIOBEKA; yBa)karo-
MUK COOCTBEHHYIO M UYXKYIO YHHKAJIBHOCTh B PAa3JIMYHBIX CUTYaIHAX, BO
Bcex (popmax u BUAax AEATEIbHOCTH.

JP 7

[IposiBnsOmIMi U JEMOHCTPUPYIOLIUN YBaKEHUE K INPEIACTaBUTEIAM pas-
JUYHBIX ATHOKYJIBTYPHBIX, COLIMAIBHBIX, KOH(ECCHOHANBHBIX U HHBIX
rpynn. ConpuyacTHbII K COXpPaHEHMIO, NMPEYMHOXXEHHUIO M TPaHCISLMH
KYJbTYPHBIX TPAIULIUA W IIEHHOCTEW MHOTOHAIMOHAJIBHOTO POCCHUUCKOTO
rocy/1apcTBa

JIP 8

Colnrogaromuyii ¥ mporaraHaupyoNUi MpaBuiia 3J0pOBOTO U 0€301MacHO-
ro oOpasa >KM3HH, CHOPTa; MPEAYNPEeKIAIONNN TH00 MPEeoa0aeBAIOIIHIA
3aBHCHMOCTH OT QJIKOTOJis, Tabaka, IMCUXOAKTHBHBIX BEIIECTB, a3apPTHBIX
urp u T.4. CoXpaHsromui CUX0JIOTHYECKYIO YCTONYMBOCTh B CHTYaTUBHO
CJIOXHBIX HJTH CTPEMUTEIIEHO MCHSFOIIIMXCST CUTYaITHSIX

JIP 9

3a00TAIUKACS O 3aIIUTE OKPYXKAIOMIEH Cpeibl, COOCTBEHHON U Uy-
O 6€30MacHOCTH, B TOM 4Hciie nu(poBoit

JIP 10

[TposiBisiromuii yBaskeHHE K 3CTETMUECKUM LIEHHOCTAM, 00Jaiaro-
LI OCHOBAMM 3CTETHUYECKOU KYJIbTYPbI

JIP 11

[IpurnMaronuii ceMelHble NEHHOCTH, TOTOBBIM K CO3aHUIO CEMbHU
U BOCIIMTAHUIO JETEH; NEMOHCTPUPYIOIIUN HETNPUATHE HACUIUSA B CEMbE,
yXoJa OT POAMTEIBCKON OTBETCTBEHHOCTH, OTKa3a OT OTHOIICHUU CO
CBOUMHU ACTHMHU U UX (I)I/IHaHCOBOI‘O COI[ep)KaHI/IH

JIP 12

JInuyHOCTHBIE pe3yJIbTaThI
peanu3alnuy NporpaMMbl BOCIIUTAHMS,

ONMPEACJTCHHBIC 0TPACJACBbIMU Tp@ﬁOBaHI/IﬂMI/I K J1€JIOBBIM Ka4YeCTBaM JINYHOCTH

JIeMOHCTPHPYIONHMI TOTOBHOCT M CIHOCOOHOCTH BECTH C JPYTHMH |

JIP 13




JIIOJbMU, TOCTUIaTh B HEM B3aMMOITOHMMAaHHA, HAXOIUTh OOIIMe eI U CO-
TPYAHUYATH I UX TOCTIKEHUS B MPOGECCHOHATBHON AESITENbHOCTH

[TposiBastomuii CoO3HATENHPHOE OTHOIIEHUE K HEMPEPHIBHOMY 00pa3o-

BAaHHIO KaK YCIIOBHIO YCIEUIHON NMpo(ecCHOHAIbHOW U 00LIeCTBEHHON J1es- JIP 14
TEJIbHOCTH
L4 MemanpeOMemelx:

1) yMeHHe CaMOCTOSTENILHO OMpPENeysaTh LETH NEATEIHPHOCTH M COCTABIATH
IUTAHBI  JESATEIBHOCTH, CaMOCTOSITEIbHO  OCYIIECTBIIATh, KOHTPOJUPOBATH W
KOPPEKTUPOBATh JIEATEIBHOCTh; WCIIOJIB30BaTh BCE BO3MOXKHBIE PECYpCHl IS
JOCTHKEHHSI TIOCTaBJICHHBIX LIEJICH W pealn3alliy MJIaHOB JIEATEIbHOCTH; BHIOUPATH
YCIICIITHBIE CTPATETHUH B PA3ITUYHBIX CUTYAIIHSX;

2) yMeHHe TPOAYKTHBHO OOIIAThCS W B3aUMOJCHCTBOBATH B MPOIECCE
COBMECTHOM J€SATENIbHOCTH, YUUTHIBAThH MMO3UIIUU JPYTUX YUaCTHUKOB JIEATEIBHOCTH,
2 (HEeKTUBHO pa3pemaTh KOHDIUKTHI;

3) BnajeHHWE HABBIKAMU MO3HABATENIbHOM, Y4eOHO-HCCIEI0BATENbCKOW U
IPOEKTHON JAESITeNbHOCTH, HaBBIKAMU pa3pelieHus MpodsieM; CIOCOOHOCTh H
TOTOBHOCTh K CAMOCTOSITEIbHOMY TOMCKY METOJIOB PEIICHHS MPaKTHUECKUX 3a/ad,
IPUMEHEHHUIO Pa3INYHbIX METOOB MMO3HAHUS;

4) TOTOBHOCTh W CIIOCOOHOCTH K CaMOCTOSATEIHHOW WHHOOPMAITMOHHO-
MO3HABATEILHON [IEATENBHOCTH, BIAJCHUE HABBIKAMHU TOJYYCHHUS HEO0OXOIUMOM
uHPOpPMAIIMU U3 CJIOBapeil pa3HBIX THUIIOB, YMEHHWE OPHEHTUPOBATHCS B PA3ITUYHBIX
UCTOYHUKAX HWHPOpPMAIMM, KPUTUYECKH OICHWBaTh M  HHTEPIPETUPOBATH
UHGOPMAITHIO, TIOTYYaEeMYIO U3 Pa3TUIHBIX HCTOYHUKOB;

5) yMeHUe HUCIONIb30BaTh CPEACTBA NH(DOPMAIIMOHHBIX U KOMMYHUKAIIHOHHBIX
texHonoruit (mamee - WKT) B pemieHMM KOTHUTHUBHBIX, KOMMYHHKATHBHBIX H
OpraHM3aIlMOHHBIX 3a7ad C CcOOJ0JeHHeM TpeOOBaHUI SPrOHOMUKH, TEXHUKU
0€30MMacHOCTH, TUTUEHBI, pecypcocOepeKeHus], MPAaBOBbIX U STUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

6) yMeHHE ONpEeNeNATh Ha3HAUCHHWE M (PYHKIMH PA3IUYHBIX COIHAIbHBIX
WHCTUTYTOB;

7) yMeHHE CaMOCTOATEJIbHO OLEHUBATh M NPUHUMATh  PEIICHHUS,
OTIPE/ICIISAIONINE CTPATETHUIO TIOBEICHUS, C YYETOM TPaKIAHCKUX W HPABCTBEHHBIX
LICHHOCTEM;

8) BiageHHWE S3BIKOBHIMU CPEACTBAMH - YMEHHUE SICHO, JIOTHYHO M TOYHO
U3JIaraTh CBOIO TOUYKY 3PEHHUS, UCTIOIH30BaTh a/ICKBATHBIC SI3BIKOBBIC CPENICTBA;

9) BnajgeHWe HaBBIKAMH [IO3HABATEIBHON peQleKCHH Kak OCO3HaHUSA

COBEpIIaeMbIX JCHCTBUI M MBICIUTENBHBIX TPOIECCOB, MX PE3YyIbTaTOB U

OCHOBaHWH, TPaHMI] CBOETO 3HAHUS W HE3HAHWs, HOBBIX MO3HABATEIIbHBIX

3a]1a4 U CPEJICTB UX JOCTUKECHHS.

npeomemHulx:
1) copMUPOBAaHHOCTh TPENCTABICHUNA O MaTeMaTUKE KaK YacTH MHUPOBOU
KyJIbTYphl M O MECT€ MaTeMaTHKA B COBPEMEHHOW IMBIJIM3AIMH, O CIOCO0axX
ONMUCAHMS HA MATEMATUYECKOM SI3bIKE SIBJICHUI PEaIbHOTO MUPA;



2) ¢hOpMHPOBAHHOCTh TPEACTABICHUN O MAaTEMaTUYECKHUX MOHATHUAX Kak O
BOKHEUIINX MATEMaTUYECKUX MOJEIAX, MO3BOJIIIOLIMX OIMCHIBATE U H3Yy4aThb
pasHbIE IIPOLIECCHI M SIBICHUS; IIOHUMAHHE BO3MOYKHOCTH aKCHOMAaTHYECKOIO
IIOCTPOEHUS MaTEMAaTUYECKUX TEOPUL;

3) BIaICHUE METOJAaMHU JOKa3aTeJbCTB U AITOPUTMOB DEILICHHS; YMEHHE HX
IIPUMEHATH, IPOBOJUTH JOKA3aTEIbHbIE PACCYKICHHS B XO/€ PEIICHU 3a/a4;

4) BIaJcHUE  CTaHJAPTHBIMM  IPUEMAaMM  PEUICHUS  PALMOHAIBHBIX U
VUpPpaLMOHAIbHBIX, TIOKA3aTENIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUMN
Y HEPABEHCTB, UX CUCTEM; MCIOJIb30BAHUE I'OTOBBIX KOMIIBIOTEPHBIX IPOrPaMM, B
TOM YHUCJIE JUIs IOMCKAa IIyTH PELIEHHs M WUIKOCTPALMM PELICHUS YPaBHEHUM U
HEPABEHCTB;

5)c(OpMUPOBAHHOCTh MPEACTABICHUI 00 OCHOBHBIX TMOHATHUSX, HACSIX H

METOJaX MAaTEMAaTUYECKOr0 aHAJIN3A;

6) BIAJICHUE OCHOBHBIMM IIOHATHSIMH O IUIOCKMX W IPOCTPAHCTBEHHBIX
reoMeTpUYecKux (urypax, HX OCHOBHBIX CBOWCTBaX; C(HOPMHUPOBAHHOCTh
YMEHUS pACIO3HABaTh HA 4YEepTekax, MOJNEIAX H B  pEaJbHOM MHpE
reoMeTpUYECKUe (QUIypbl; NMPUMEHEHUE H3YUYEHHBIX CBOMCTB I'€OMETPUUYECKUX
buryp u Gopmyn Ay peuieHus reOMETPUUECKUX 3a/1ad U 3a7ad ¢ NPaKTUYECKUM
COZIEpKAHUEM;

7) cOpMHUPOBAHHOCTH MPEACTABICHUN O IpoLEccax U SIBICHUAX, UMEIOLINX
BEPOSTHOCTHBI XApPAaKTEP, O CTATUCTUYECKUX 3aKOHOMEPHOCTIX B PEATBHOM
MUpE, 00 OCHOBHBIX TOHATHUAX 3JIEMEHTAPHOW TEOPUM BEPOSTHOCTEW; YMEHUU
HaxXOJWTh W OLIEHWBAaTh BEPOATHOCTH HACTYIUICHHSI COOBITHM B MPOCTEHIINX
IIPAKTUYECKUX CUTYALUSIX U OCHOBHBIE XapAKTEPUCTUKH CIIyYaHHBIX BEJINYUH;

8) BJIaJICHNE HABBIKAMM HCIIOJIb30BAaHUs FOTOBBIX KOMIIBIOTEPHBIX MIPOTPAMM IIPU

pELIEeHNHN 3a1a4;

B pesynbrare uzyueHnus yueOHOro npeamera «MaremaTrka» Ha YpOBHE Cpel-
Hero o01ero oopa3oBaHus:

BoimmyckHUK Ha 0a30BOM YpOBHE HAYUHUTCS:

— BBIMOJHATh apudmeTrueckue JeWCTBUS, coueTas YCTHbIE M TMHUCbMEHHbIE
MIPUEMBbI, NTPUMEHCHHUE BBIYMCIUTEIBHBIX YCTPOWCTB; HAXOAUTHh 3HAYEHUE KOPHS
HATypaJbHOM CTEMEHW, CTENEeHH C palMOHAIBHBIM IOKa3aTenem, Jiorapudma,
UCIIOJIB3YsI TIPHU HEOOXOJUMOCTH BBIYUCIIMTEIBHBIE YCTPOMCTBA; IOJH30BATHCS
OLICHKOW M MPUKUJKOU IPU NMPAKTUYECKUX PaCUETaX;

— IPUMEHSTh MTOHATHS, CBA3aHHBIE C JICJIMMOCTBIO LIEJBIX YHCEN, ITPU PELICHUN
MaTeMaTUYECKHUX 3a7aY;

— HaXOJIUTh KOPHHU MHOIOYJIEHOB C OJHOM NEPEMEHHOM, pacKiIaJblBaTh
MHOTOYJIEHBI HA MHOXKHUTEIIN;

— BBITIOJIHATh ~ JEWCTBUSI C  KOMIUIEKCHBIMM  YHUCIIAMH, IIOJb30BAThCS
F€OMETPUYECKON HHTEPHPETALMEN KOMIUIEKCHBIX YHUCEI, B MPOCTEHIIMX CIIy4dasix
HAXOJIUTh KOMILJIEKCHBIE KOPHU YPAaBHEHUN C JEHCTBUTEIHLHBIMH KOY(PDUITNCHTAMH;

— IPOBOAUTH MpeoOpa30BaHMUsSI YHUCIOBBIX U OYKBEHHBIX BBIPAKECHUM,
BKJIFOUAIOIINX CTENEHHU, PAIUKaIIbI, JIOTapu(Mbl U TPUTOHOMETPUYECKHE (PYHKITUY;



— ACIIOJIb30BaTh MPUOOPETEHHbIE 3HAHUSA W YMEHUS B IMPAKTUYECKOU
NEATEILHOCTH M B TOBCEAHEBHOM KU3HU VISl TPAKTUYECKUX PAcueToB Mo ¢hopmysam,
BKIIOYass  GOpMyJbl, COAEp)KallMe CTENEHW, paJuKaibl, JOrapupmbel U
TPUTOHOMETpUUYECKHE (YHKIMHM, HCHOJb3Yys MpPU HEOOXOJUMOCTH CIPABOYHBIE
MaTepUalibl ¥ IPOCTEUIINE BEIYUCIUTEIBHBIE YCTPOMCTBA;

— ONpeaeNITh 3HaueHue (YHKIUU MO 3HAYEHHUIO apryMEHTa MPH Pa3IUYHbIX
cnocobax 3agaHus PyHKIINH;

—CcTpouTh TpaduKd M3YyUYEHHBIX (YHKIHA, BBINOJIHATH MPEOOpPa30BaAHUS
rpauKoOB;

— OINKUCHIBATH MO rpaduKy U 1o GopMyJie MOBEJIEHNE U CBOMCTBA (DYHKIINH;

— pelaTh ypaBHEHUS, CUCTEMbI YPaBHEHUI, HEPABEHCTBA, UCIIOJIb3Ys CBOMCTBA
GYHKIMN 1 UX rpaduuecKue mpecTaBIeHUs;

— ACIIOJIb30BaTh MPUOOPETEHHbIE 3HAHUSA W YMEHUS B MPAKTUYECKOU
JEATEIIbBHOCTH U B MOBCEAHEBHOM )KU3HU JJIs1 ONKMCAHUS U UCCIEAOBAHUSA C TTIOMOIIIBIO
(GyHKUMNA peanbHbIX 3aBUCUMOCTEHN, MTPEACTABICHUS UX rpadUyecKu; HHTEpIpeTalus
rpaduKOB peaibHbIX MPOIECCOB;

— pelmaTth panuoHalbHble, MOKa3aTeIbHbIe U JIorapu(pMUUYecKue ypaBHEHUS U
HEPaBEHCTBA, UPPALMOHATIbHBIE U TPUTOHOMETPUYECKUE YPABHEHUS, UX CUCTEMBIL;

— JI0Ka3aTh HECJIOKHbIE HEPABEHCTBA;

—pemaTh TECTOBbIE 3aJa4d C IIOMOIIBIO COCTAaBJIEHUS YPAaBHEHHH U
HEPABEHCTB, MHTEPIIPETUPYS PE3YIBTAT C YUETOM OrPaHUYEHUN yCIOBUS 3a/1a4H;

— n300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOYECTBA PEIICHUN ypaBHEHUHN
Y HEPABEHCTB C ABYMS IEPEMEHHBIMH U UX CUCTEM;

— HaxOJUTh TPUOIMKEHHbIE PEIICHUS YpPaBHEHHUW M UX CHUCTEM, HCIONb3Ys
rpaduyueckuit METo;

— peliaTth ypaBHEHHUs, HEPABEHCTBA U CUCTEMBI C IPUMEHEHHUEM TpadUuyecKux
MpeCTaBICHUM, CBOMCTB (DYHKIINIA, MPOU3BOIHOM;

— UCMOJB30BaTh NPUOOPETEHHbIE 3HAHWA M yMEHUS B MPaKTUYECKOH
NEATEIbHOCTH W B IIOBCEAHEBHOM JKM3HM JUISI IIOCTPOEHUS M CJEJIOBAHUS
MPOCTEUIINX MATEMAaTUYECKUX MOJIEIIEH;

BrinmyckHuK Ha 0a30BOM YPOBHE MOJIYYUT BO3ZMOKHOCTh HAYUUTHCS:

— pemiarth npocreiire KOMOMHATOPHBIE 3a/1a4U METOJIOM Mepedopa, a TaKkxKe ¢
UCIIOJIb30BaHUEM H3BECTHBIX (OpMyJ, TpeyrojabHuka Ilackanis; BBIUMCIATH
ko3 punueHTsl OuHOMa HproTOHA 1O (hopMylie M ¢ UCIIOJIB30BAaHUEM TPEYTOJIbHUKA
ITackans;

— BBIYMCIISATh BEPOSATHOCTU COOBITUH Ha OCHOBE IOJCUYETa YHUCIIA HCXOJOB
(mpocTeime cirydan);

— ACIIOJIb30BaTh MPUOOPETEHHbIE 3HAHUSA W YMEHUS B MPAKTUYECKOU
NEATEIbHOCTH U B ITOBCEHEBHOM JKU3HU JUIsl aHAJIN3A PEAJIBHBIX YMCIIOBBIX JaHHBIX,
IOpEICTaBICHHbIX B BMJE JuarpamM, rpauKoB; A aHaiuM3a HHpopManuu
CTaTUCTUYECKOTO XapaKTepa;

— HaxoJuTh CYMMY O€CKOHEYHO yObIBaroOIIe reOMETPUUECKON IPOrpeCcCHH;



— BBIUUCTIATh TPOU3BOAHBIC W TEPBOOOpPA3HBIC dJIEMEHTAPHBIX (YHKIIHMH,
OpPUMEHSISE TPaBWJIa BBIYMCICHUS] MPOU3BOAHBIX M MEPBOOOPA3HBIX, HCIOJB3YS
CIIPABOYHBIE MaTEPHUAJIbI;

— HcclieoBaTh (PYHKIHUU U CTPOUTH UX T'paUKU C TOMOIIBIO MPOU3BOIHOM;

—pemaTh 3ama4d ¢ TPUMEHEHHWEM YypaBHEHHUS KacaTelbHOW K rpaduky
byHKIINY;

— pemaTh 3a7aud Ha HaXOXJACHHE HauOOJIBIIEr0 M HAUMEHBILIEro 3HAaYeHUs
(GyHKIMU Ha OTPE3KE;

— BBIYMCJISITH IUIOIA/Ib KPUBOJIMHENHOM Tpaneluuy;

— WCTIONB30BaTh NPHOOPETCHHBIC 3HAHWA W yMEHUS B MPAKTUYECKON
JNESITEIbHOCTH W B IIOBCEAHEBHOM JKU3HM [UI PELWICHHUS TE€OMETPUUYECKUX,
bU3UYEeCKUX, SJKOHOMUYECKUX W JPYTUX MPHUKIAJHBIX 3a7a4, B TOM YHCJIC 3a/7a49 Ha
HaMOOJIbIIINE ¥ HAMMEHbIIINE 3HAYCHHUS C MPUMEHEHHEM aIlfapaTa MaTeMaTH4ecKoro
aHau3a;

— COOTHOCHUTD IJIOCKHE T€OMETpUUECKUE (PUTyphI U TpeXMEpPHbIE 00BEKTHI C UX
OMHUCAHUSIMU, YEPTEKAMH, U300pAKEHUIMHU; PA3IUYaTh U aHAIU3UPOBATh B3aUMHOE
pacnosoxeHue Guryp;

—n300paxaTh TeoMeTpudyeckne (Urypsl W Tena, BBIMOIHATH YEPTEXK IO
YCJIOBHIO 33]1a4HU;

—pemarh TEeOMETPUYECKUE 3aJayd, OINUPasICh HA H3YUYCHHBIE CBOWCTBA
IUTAHUMETPUUECKUX M CTEPEOMETPUYECKUX (UTyp U OTHOIICHUH MEXAYy HHUMH,
npUMeEHss anreOpandecKuii 1 TPUrOHOMETPUYECKUI armapar;

— IPOBOJIUTH JOKA3aTEIbHBIE PACCYKACHUS MPU PELICHUU 3a7a4, JOKa3bIBaTh
OCHOBHBIE TEOPEMBI KypcCa;

— BBIYUCIIATh  JIMHEMHBIE JJIEMEHTBI M yINIbI B MOPOCTPAHCTBEHHBIX
KoH(pHUTypanusix, o0beMbl U TUIOMAAN MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TET U UX
MPOCTEHIIINX KOMOWHAIINM;

— IPUMEHATh KOOPJIAWHATHO-BEKTOPHBIN METOJ Il BBIYMCIIEHUS OTHOLIEHUWU,
pacCTOSIHUM U YTJIOB;

— CTPOUTH CEUEHHSI MHOTOTPAHHUKOB U M300paXkaTh CEUEHHUS TEJ BpallleHHUS;

— WCTIONB30BaTh NPHOOPETCHHBIC 3HAHWA W yMEHUS B MPAKTUYECKON
NEATEIbHOCTH W B TOBCEJHEBHOM >KWM3HM JUIsl UCCIEeNO0BaHUS (MOJETUPOBAHUS)
HECJIOKHBIX MPAKTUYECKUX CUTyalluii HAa OCHOBE M3YyUYEHHBIX (OPMYJI U CBOWCTB
buryp; BBIUMUCIEHUS JIMH, IUIONIAIed U OOBEMOB MPHU PEUICHUU MPAKTHUYECKUX
3a/a4, MCHOJb3ysd IMPU HEOOXOJMMOCTH CHPABOYHHUKH U  BBIYMCIHUTEIIbHbIE
YCTPOWCTBA; npruoOpeTeHUs IPAKTHYECKOTO onbITa JEATEIIbHOCTH,
MpEAIIECTBYIONIECH NMPOodheCCHOHAIBHOM, B OCHOBE KOTOPOU JICKUT JaHHBIN yueOHBIN
peaMer.

1.4. Conepxxanne yueOHOM TUCUUILTHHBI
BBEJAEHUE
MartemMaTuka B HayKe, TEXHHKE, IKOHOMHUKE, HHPOPMAIMOHHBIX TEXHOJI0-
TUSIX U MPAKTHYECKOM 1eSITeIbHOCTH.



Llenu 1 3a7a4n U3y4EHUs MaTEMaTHKU IpU ocBoeHuu criennansHocTeit CIIO.

PA3AEJ 1. AJITEBPA
TEMA 1.1. PASBBUTHUE TIOHATUSA O YUCJIE*
1.1.1 esable u panuoOHAJIbHBIE YK CJIa. [lelicTBUTE/IbHBIE YHCJIA.

IpakTrueckoe 3ansaTue Ne 1. Apudmernyeckue ASHCTBUS HAJ YUCITAMHU.

1.1.2. Ilpubnuscennsle b14UCTCHUA.

IIpakTuyeckoe 3ansitue Ne 2. HaxoxkneHue nmpuOJIMKEeHHBbIX 3HAYeHMIl BeJIM-

YHMH M NOIPELIHOCTEN BLIYUCICHUM, CDABHEHHUE YHCIIOBBIX BBIPAKECHUN.

1.1.3. Komnaekcuvte uucna. /leiicmsusi HA0 KOMNIEKCHLIMU YUCIAMU 8 alleebpau-
yeckou ¢hopme. [eomempuueckas uHmepnpemayuss KOMNIEKCHO20 YUCIA.
Tpuconomempuueckas u nokazamenvbHas Gopma KoMniekcHo2o uucia. /leii-
CMBUSI HAO KOMNJIEKCHbIMU YUCIAMU 8 MPULOHOMEMPUYECKOU U NOKA3amelb-
HOU hopmax.

TEMA 1.2. KOPHH, CTEIIEHH U JIOTAPU®MbI

1.2.1 Kopuu u crenenu. KopHM HaTypaqbHOM CTENIEHU U3 YMCJIAa U UX CBOUCT-
BA.

IIpakTuueckoe 3ansitue Ne 3. BriuncieHnue u cpaBHeHUE KOpHEU. BrlnomHe-
HUE PACUETOB C PAJTUKAIAMH.

1.2.2. CteneHnu ¢ pauuoHAJbHBIMH MOKA3aTeJasIMU, UX cBoiicTBa. CreneHu
C JECUCTBUTEIBHBIMH MOKA3aTEISIMUA, NX CBOMCTBA.

1.2.3. Céoiicmea cmenenu ¢ oelicmeumenvHblm nokazamesnem. [Ipeodpaso-
BaHUE PAIIMOHATBHBIX, UPPAIMOHATIBHBIX CTEIIEHHBIX BBIPAKECHHUIA.

IIpakTuyeckoe 3anaTue Ne 4. HaxoxaeHue 3HAYEHWI CTENEHEW C paluo-
HaJIbHBIMH [TOKAa3aTEISIMHU.

IIpakTuyeckoe 3ansaTue Ne 5. PellieHue nppallMoOHaIbHBIX YPABHEHUH.

IpakTnueckoe 3ansaTue Ne 6. CpapHenue creneneil. [IpeodbpazoBanus BeIpa-
YKEHHI, coepKaUX CTENIEHU.

1.2.4. TIpeoOpa3oBanue mnoka3aTejbHbIX BbIpa:xkeHuii. IIpeoOpazoBanue
ajreOpanyecKux BbIpaKeHU M.

IIpakTuueckoe 3ansaTue Ne 7. PelnlieHue rnokazaTeabHbIX YPaBHEHUMN.

1.2.5 Jlorapudm. Jlorapudm gucna. OcHOBHOE JIoTapuPMUUECKOE TOXKIESCTBO.
Jlecsituunble U HaTypasibHble Jorapudmsl. [IpaBuna neiictBuit ¢ norapudmamu. Ile-
pexoa K HoBoMy ocHOBaHuI0. [IpeoOpa3oBanue norapupMuIecKux BoIPAKEHUH.

IMpakruueckue 3ansaTuss Ne 8. Haxoknenue 3HayeHud Jorapugma o
NPOU3BOJILHOMY OCHOBaHUIO. [lepexon OT OIHOrO OCHOBAHUSA K IPYIOMY.

[pakTnyeckue 3anaTusa Ne 9. Beruucienve u cpaBHeHueE J0rapupmMoB.

IIpakTnueckoe 3ansaTue Ne 10. IIpuOnuxeHHbIE BBIYUCICHHUS U PEIICHUS
MIPUKJIAIHBIX 3a]1a4.

IpakTnuyeckoe 3ansaTue Ne 11. Pemenue norapuMru4ecKux ypaBHEHUM.

TEMA 1.3. OCHOBbBI TPUTTOHOMETPUH
1.3.1 Paguannas mepa yria. BpamareabHoe aBukenne. CUHYC, KOCUHYC,



TAHI'€HC M KOTAHT'€HC YUCIIA.

IIpakTuueckoe 3ansitue Ne 12. PajquanHblii METOJI U3MEPEHUS YTIIOB Bpallle-
HHUS U CBSI3b C TPAlyCHOM MEPOM.

1.3.2. OcHOBHbIE TPUTOHOMETPHYECKHE TOXKIECTBA.

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

IpakTnueckoe 3ansaTue Ne 14, @opmyIibl CIOKEHHUS.

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

1.3.3 @opmynwt nonosunnozo yana.

1.3.4 IIpeoOpa3oBanue CyMMbI TPMTOHOMETPHYECKUX (PYHKUMH B NMPOU3-
BeJleHHe U 00PaTHO.

IpakTnueckoe 3ansaTue Ne 16. [IpeoOGpazoBaHre CyMMBbI TPUTOHOMETpUYE-
CKMX (DYHKIMH B MPOU3BEACHHUE, U 0OPATHO.

1.3.5. Buipasicenue mpuzonomempuueckux ()yHKuuil uepe3 maHzeHc noo-
BUHHO20 apZyMeHma.

1.3.6 IIpocTreiiine TPUrOHOMETPUYECKHUE YPABHECHUS.

1.3.7 Ilpocmeitwiue mpuzonomempuuecKue HepageHcmaed.

IpakTnueckoe 3ansitue Ne 17. [IpocTeiinime TpPUroHOMETPUUECKHUE ypaBHE-
HUS U HEPABEHCTBA.

1.3.8 O0paTHbie TpUrOHOMETPHYECKHE (PYHKIUM: apKCHUHYC, apKKOCHUHYC,
apKTaHI'€HC YnCca.

IIpakTnueckoe 3ansaTue Ne 18. O6patHbie TpUroHOMETpHUECKHUE QYHKIUU

1.4. ©YHKIIMU, UX CBOMCTBA U TPA®UKHA

1.4.1 ®yukouu. OOnacTh OMNpeseeHUss U MHOXKECTBO 3HAYCHHH; Tpaduk
byHKUIMU, TIOCTpoeHHE TIpaduKoB (GYHKUUN, 3aJaHHBIX PA3IMYHBIMU CIIOCOOAMH.
CpoiicTBa (yHKIMHU: MOHOTOHHOCTbH, YETHOCTb, HEUETHOCTh, OTPAHUYEHHOCTb, II€-
puoanyHOCTh. [IpoMexyTKu Bo3pacTaHusi U yObIBaHUS, HAMOOJIbIIEE U HAUMEHbIIIEEe
3HAYEHUsI, TOYKH HKcTpemyma. ['paduueckass unteprperanus. Apudmernyeckue
onepanuu Hax GyHKIuIMU. CroxkHas QyHKIHS (KOMIO3UITUS ).

IIpakTuyeckoe 3ausitue Ne 19. [loctpoenne u uteHue rpad@uKoB GyHKITUHN.

1.4.2 IlpuMepb! GyHKIHOHAIBHBIX 32aBUCHUMOCTEHl B pealbHBIX MpoLeccax
U SIBJICHUSX.

IIpakTuyeckoe 3ansaTue Ne 20. ITpumepsl 3aBUCUMOCTEN MEXAY IMEPEMEH-
HBIMHU B peaJIbHbIX MPOIIeCCaX U3 CMEKHBIX JUCHUILIUH.

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

1.4.4 CrenenHble, moka3arejbHble, JOrapupmMuyeckue U TPUTOHOMETPH-
yeckue pynknuu. O6parHble TpuroHoMerpuieckue pyHkuuu. OnpeneneHust GyHk-
1M, uX cBoMcTBa U rpaduku. [Ipeobpazoanus rpadukos. [lapamienbHbiil epeHoc,
CUMMETPHS OTHOCUTEJIBHO OCEN KOOPJIMHAT U CUMMETPHUSI OTHOCUTEILHO Havaia KO-
OpJIMHAT, CHMMETPHUSI OTHOCUTEIBHO MPSIMON Y=X, PACTSIKEHHUE U CIKATHE BIOJIb OCEH
KOOpJIMHAT.



IIpakTuyeckoe 3ansaTue Ne 21. HenmpepsiBHBIEe M nepuoanveckue (pyHk-
muu. Onpenenenue ¢pyHknuid. Mccnenoanue ¢pynknun. CBoHCTBa TMHEHHOM, KBapa-
TUYHOU, KYCOYHO-TUHEWHON U APOOHO- TMHEHHOU ()YHKITHMA

IIpakTnueckoe 3ansitue Ne 22. OOparHble TPpUroHOMeTpHYeckHe (PyHK-
muu. CpoiicTBa W rpaduKu CHUHYyCa, KOCHHYyca, TaHT€Hca M KoTaHreHca. OOpaTHbIe
GbyHKIMY U UX TpaQuKu

IpakTnueckoe 3anaTue Ne 23. Ilpuknagnbie 3agaun. [Ipeobpa3oBanust rpa-
¢uka pyHkunn. 'apMoOHHYECKHE KOJIeOaHNUs.

TEMA 1.5 YPABHEHUS N HEPABEHCTBA

1.5.1 YpaBHeHus1 U cMCTeMbl YpaBHeHMH. PalinoHanbHbIe, UppALIMOHATIbHBIE,
MOKA3aTeNIbHbIC, TPUTOHOMETPUYECKUE YPABHEHUSI U CHCTEMBbI ypaBHEHHU. PaBHO-
CUJIBHOCTh YpPaBHEHHUI, HEPABEHCTB, cUCTEM. OCHOBHBIE MPUEMBI PELICHUS PaLUO-
HaJbHBIX, WPPALMOHAIBHBIX, MOKA3aTEJIbHBIX W TPUTOHOMETPHUUYECKUX YPABHEHHH
(paznmokeHue Ha MHOXKHUTEIH, BBEJCHHE HOBBIX HEM3BECTHBIX, MOJCTAaHOBKA, rpadu-
YECKUU METO.).

1.5.2 HepaBencrBa. Mcnosib30BaHne CBOMCTB M rpagukoB PpyHKUuU npu
pelleHUH YPaBHEHMI W HepaBeHCTB. PannoHanbHbIE, MppalMOHAIbHbBIE, TOKA3a-
TeJbHbIe HEpaBeHCTBA. OCHOBHBIE MPUEMBI UX peuieHuss. Meroa mHtepBaioB. M30-
OpakeHne Ha KOOPAMHATHOW IMJIOCKOCTH MHOXECTBA PEIICHUN ypaBHEHHU U Hepa-
BEHCTB C JBYMs IEPEMEHHBIMU U UX CUCTEM.

1.5.3 Tpuconomempuueckue nepasencmea. OCHOGHbIE NPUEMBL UX PEULEHUSL.

IIpakTnueckoe 3ansitue Ne 24, IIpeoOpa3zoBanue ypaBHeHmii. [Tokasareib-
HBIC, J'IOl"apI/I(l)MI/I‘ICCKI/IC, TPUT'OHOMCTPHUUCCKUC YPAaBHCHUA.

IIpakTnueckoe 3ansaTue Ne 25. Vcnons3oBanue cBOMCTB U rpauKoB (PyHK-
LW{ 71 PEUICHUST YPABHEHUM U HEPABEHCTB.

1.5.4 IlpumMeHeHHe MaTeMaTH4YeCKMX METOAOB /ISl PELICHUST CO/AepHkKa-
TeJbHBIX 33/1a4 U3 Pa3jIMYHbIX 00JacTeil HAYKM W NMpakTuku. MHTepnperanus
pe3yJibTara, yYeT peaIbHbIX OrPAHUYCHUM.

IIpakTnuyeckoe 3ansitue Ne 26. Pemienne comep:karejbHbIX 3a/1a4 U3 pas-

JIMYHBIX 00J1acTeid HAYKU M NMPAKTUKHU. KopHu ypaBHeHHI. PABHOCHIBHOCTH ypaB-
HeHul. OCHOBHBIE NTPUEMBI PEIlIeHUsI YpaBHEHUH. Penienne cucteM ypaBHEHUN.

TEMA 1.6. KOMBUHATOPHUKA, CTATUCTUKA U TEOPUA
BEPOSITHOCTEM

1.6.1 OcHOBHBIEC NOHATHA KOMOMHATOPUKH. 337a4H HA NOJCYET YHCIIA pa3-
MELIEHUH, IEPECTAaHOBOK, coueTaHuil. Pemienre 3ai1ay Ha nepeOop BapraHTOB.

IIpakTuyeckoe 3anaTue Ne 27. Pemienue KOMOMHATOPHBIX 3a1a4. Vcropus
pa3BUTUS KOMOMHATOPUKH, TEOPUM BEPOSITHOCTEH M CTATUCTUKHU U MX POJIb B pa3jivy-
HBIX C(i)ean YEJIOBEUECKOM KU3HCACATCIIBHOCTU. HpaBI/IJ'Ia KOM6I/IHaTOpI/IKI/I. Pa3Meme—
HUA, COUCTAaHUA U IICPCCTAHOBKMU.

1.6.2 ®opmyna 6unoma Hurorona. CBoiicTBa OMHOMUHANBHBIX KO3 ULIN-
eHTOB. TpeyronsHuk Ilackans.

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



IIpakTuyeckoe 3ansitue Ne 29, Penienne npukiagHbix 3a/1a4.

1.6.3 CoObiTHE, BEPOSITHOCTH COOBITHS, CJI0KEHHE W YMHOKEHHE BEPOAT-
HOCTeH.

IIpakTuueckoe 3ansiTue Ne 30. Kitaccuueckoe onpeaesieHue BEPOSITHOCTH,
CBOMCTBA BEPOSITHOCTEN, TEOPEMA O CYMME BEPOSITHOCTEN.

IIpakTuueckoe 3ansaTue Ne 31. Boiuncienue BeposiTHOcTeil. IIpuknagHbie
3a7a4H.

1.6.4 IlonsiTue 0 He3aBUCUMOCTH cOObITHHA. /IMCKpeTHAs ciay4yaliHas BeJiM-
YHHA, 32AK0H ee pacnpeneaeHus. YnucioBble XapaKTEpUCTUKU JUCKPETHOU Cilydau-
HOU BennuuHbl. [loHSITHE 0 3aKOHE OONBIINX YHUCEIL.

1.6.5 IIpeacraBiaenue AaHHBIX (TaOIHUIBI, TUAarpaMMebl, rpadukn). I enepans-
Hasi COBOKYITHOCTh, BBIOOpKa, cpeaHee apudmernyeckoe, menuana. Ilousarue o 3a-
Aa4yax MaTeMaTHYeCKOM CTATUCTUKH.

1.6.6 Pemienne npakTH4ecKUX 3224 ¢ MPUMEHEHNEM BEPOSITHOCTHBIX Me-
TOJ0B.

IIpakTnueckoe 3ansaTue Ne 32. [IpenacraBieHue 4YMCIOBBIX OaHHBIX. [Ipu-
KJIaJIHbIC 3aJa4H.

PA3AEJI 2. HAYAJIA MATEMATHYECKOI'O AHAJIM3A
TEMA 2.1. HOCJIEAOBATEJBbHOCTHN*

2.1.1 Chooco0bl 3ajaHusl M CBOMCTBA YHCJIOBBIX IOCJI€I0BATEIbLHOCTEH.
CymMMupoBaHuE TOCIEI0BATEIBHOCTEH. beCKOHeUHO yOBIBaroIasi reoMeTpudecKas
MIPOTPECCHUS U €€ CyMMa.

IIpakTuueckoe 3ansaTue Ne 33. HucioBas 11ociie1oBaTEIbHOCTh

IIpakTnueckoe 3ansaTue Ne 34, beckoHeuHO yObIBaroiias reoMeTpuyeckas
MPOrpeCCusl.

2.1.2 Ilonamue o npeoene nocnedosamenvhocmu. Cyuecmseosanue npeoeia
MOHOMOHHOU 02PAHUYEHHOL NOCNe008AMENbHOCTIU.

IIpakTuueckoe 3ansaTue Ne 35. [Ipenen nociaeq0BaTeIbHOCTH.

TEMA 2.2. IPOU3BOJHASA U EE IPUMEHEHUE*

2.2.1 llonsaATHe 0 MPOM3BOAHOMH (PYHKLHMH, €e TeOMeTPHYEeCKN U (usude-
CKHIl cMBICJI. YpaBHEHHUE KacaTelnbHOU K rpaduky ¢pyHKuuu. [Ipon3BogHbie CyMMBI,
pPa3HOCTH, TPOU3BEACHMS, YacTHbIC. [[pOM3BOIHBIE OCHOBHBIX 3JI€MEHTAPHBIX (PyHK-
1007078

IIpakTnueckoe 3ansitue Ne 36. [IponszBoaHas: MEXaHUUECKUM U T€OMETPUYE-
CKHI CMBICJI ITPOU3BOIHOM.

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

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

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



IMpakTuyeckoe 3ansitue Ne 39 VccnenoBanre pyHKIIMU C TTIOMOIIBIO MPOMU3-
BOJHOM.

2.2.3 IIpousBoaHbIie 00PATHOM PYHKIUM U KOMIO3UIIUU (PYHKIMH.

2.2.4 IlpuMepbl UCNOJIb30BAHNMS NMPOU3BOAHOM /i1 HAXOKIACHUSI HAUITYY-
1Iero pemeHusi B NPUKJIAIHBIX 3a1a4ax.

IpakTnueckoe 3ansitue Ne 40. HaxoxaeHue HauOOJBIIEr0, HAUMEHbIIIETO
3HAYEHUSI U SKCTPEMAIIbHBIX 3HAUEHUN (PYyHKIUU.

2.2.5 Bropasi npou3BOAHAs, €¢ TeOMeTPHUYECKHIl U (PU3NYECKHIl CMBICJL.
HaxosxneHnue ckopocta Jij1st poriecca, 3aJaHHOTO (hOPMYIIoi 1 rpaduKOM.

TEMA 2.3. IEPBOOBPA3HAS U UHTEI'PAJI

2.3.1 IlepBooOpa3Hasi u uHTerpaJ. [IpuMeHeHre ONpeaeIeHHOr0 NHTErpaia
U HAXOXKICHUS IUIOIIAAW KpUBOJMHEWHOW Tpaneuuu. Popmyna Herorona-
Jleitonuna. Ilpumepsl npuMeHeHHs] UHTETpasia B PU3KUKE U T€OMETPUH.

IIpakTnueckoe 3ansatue Ne 41. HemocpeacrBeHHoe HHTerpupoBaHue. MH-
Terpaj u nepBoodpazHasi

IIpakTuueckoe 3ansaTue Ne 42, IHTerpupoBaHue METOAOM 3aMEHBI IIEPEMEH-
HOMU.

IpakTnueckoe 3ansaTue Ne 43. UHTerpupoBaHue Mo YacTSM.

IIpakTuyeckoe 3ansaTue Ne 44. Boruucienue onpeaejieHHbIX HHTEIPAJIOB.
Teopema Hprorona—/Jlelibnuia

IpakTnueckoe 3ansaTue Ne 45, [[puMeHeHue uHTErpaisa K BHIYUCICHUIO (U-
3UYECKHUX BEJIMYMH U IUTOIIAEH.

PA3JIEJI 3. TEOMETPUA
TEMA 3.1. IPAAMBIE U IIVIOCKOCTH B ITPOCTPAHCTBE*

3.1.1 B3aumHOe pacmoJioxkeHHe JABYX NPSIMBbIX B mpocrpaHcrBe. [lapan-
JEIBHOCTh NPSIMOM M IIOCKOCTH. IlapamnensHocTs mmockocreu. Ileprnienaukyisip-
HOCTb IIPSIMOM M IUIOCKOCTH. llepneHauKyissp u HaKJIIOHHAs1. YTOJI MEXAY IPSAMON U
IIJIOCKOCTBHIO. JIByrpaHHBINA yrojl. YTOJ MEXAYy IUIOCKOCTAMH. [lepneHnukynsipHOCTh
JIBYX TTIOCKOCTEH.

IIpakTuyeckoe 3ansaTHe Ne 46. B3aumHoe pacnoJio:keHue NPAMbBIX H IJIOC-
KocTel. [Ipy3Haky B3aMMHOTO pacHosIOKEHUs NPSAMBIX. YTOJI MEXKAY NPAMBIMU.
IleprieHaUKyYJISIp U HAKIIOHHAS K INIOCKOCTH. YTOJI MEXY NPSIMOU U INTIOCKOCTHIO

IIpakTnueckoe 3ansitie Ne 47. TeopeMbl 0 B3aMMHOM PaCHOJIOKEHUH
NPSAMOM M IJIOCKOCTH. Teopema 0 Tpex NepreHIUKyIIpax

3.1.2 'eomeTpuyecKkue nmpeodpa3oBaHUA NPOCTPAHCTBA: NAPAJJICTbHBIN TTe-
PEHOC, CHMMETPHUSI OTHOCUTENIBHO INIOCKOCTH.

IIpakTuueckoe 3ansitue Ne 48. [Ipu3Haku U CBOMCTBA MapajliesIbHBIX U MEp-
NEHIUKYJSIPHBIX INIOCKOCTEN.

IIpakTuyeckoe 3ansitue Ne 49. PaccrosiHMe OT TOYKH A0 NMJIOCKOCTH, OT
NPAMOM 0 IUVIOCKOCTH. PaccTosiHue Mexay IUIOCKOCTSIMH, MEXAY CKPEIIMBaro-
IIUMHUCS IPSIMBIMH, MEXIY TPOU3BOJIBHBIMU (PUTYypPaMU B IPOCTPAHCTBE

3.1.3 [IapansesibHOEe MPOEKTHPOBAHME U €r0 CBOICTBA. B3anMHOe pacmoso-
xenue. 300paxeHne nmpocTpaHCTBEHHBIX QUTY.



IIpakTuyeckoe 3ansitue Ne 50. [TapamienbHoe NPOEKTUPOBAHUE U €TI0 CBOM-
CTBa.

3.1.4 ITnowaos opmozonanvhoil npoekyuu.

Ilpakmuueckoe 3anamue Ne 51. Teopema o niowaou opmocoHaIbHOU NPOEK-
YUy MHO20Y20IbHUKA.

TEMA 3.2. MHOI'OI'PAHHUKU*

3.2.1 BoinykJjible MHOTOTPaHHUKH. Bepinnel, peObpa, TpaHd MHOTOTpaHHU-
ka. PazBepTka. MHororpanssie yrisl Teopema Jisiepa.

3.2.2 IIpu3ma. Ilpamas u HaKk/JIOHHasA npu3Ma. [IpaBuibHast npusma.

3.2.3 Hapamnenenunen. Kyo. Ilmpamuna. IIpaBuibHas nupamuaa. YcedeH-
Has nupamuna. Terpasap. Cummerpuu B KyOe, B apajiesienumnese, B Ipu3Me U mu-
pamune. Ceyenust Ky0a, MPU3MbI U MUPAMUIBI.

3.2.4 IlpeacraBiieHne 0 MPaBUJIBLHBIX MHOTOIPAHHUKAX (TeTpaszape, Kyoe,
OKTas/pe, A0JEKAIPE U UKOCADIPE).

IIpakTuueckoe 3ansaTue Ne 52. PaziuuHbie BUIbl MHOTOTPAaHHUKOB. X n30-
OpakeHwUsI.

IIpakTuueckoe 3ansaTue Ne 53. CeueHusi, pa3BepTKM MHOTOTPAHHUKOB.

TEMA 3.3. TEJIA U IOBEPXHOCTHU BPALLIEHUSA
3.3.1 Ilununap u koHyc. YcedeHHbI KOHYc. OCHOBaHHE, BHICOTA, OOKOBAs
MOBEPXHOCTh, 0Opasyromias, pazpepTka. OceBble CEUEHUSI U CEUCHHUs], Mapaljie/IbHbIC
OCHOBaHMUIO.
3.3.2 Illap u cepa, ux ceyenue. KacareabpHas mJI0CKOCTH K cepe.
IpakTnueckoe 3ansaTue Ne 54. Iliomaas nosepxnoctu. Cummerpusi Tea
BpPaLleHUs U MHOTOrPAHHMKOB. BUbl cMMMETpU B MPOCTPAHCTBE

TEMA 3.4. UBMEPEHUSA B ITEOMETPUUN*

3.4.1 O0beM u ero usmepenme. MurerpansHas Gopmyna oobema. GopmyIibl
o0beMa Ky0a, IpsIMOYTOJILHOTO Napajlyiesienune1a, NPU3Mbl, IIMIHMH/IPA.

3.4.2 @opmyJibl 00beMa MUPAMUIBI U KOHYCA.

3.4.3 @opmyJibl IUIOMIAAU MOBEPXHOCTEN MWIMHAPA U KOHYCA.

3.4.4 @opmyJibl 00beMa HIAPA U IO CePHbI.

IIpakTnyeckoe 3ansaTue Ne 55. Boruncnenue miomazeit 1 00beMoB.

3.4.5 Ilonodue ten. OTHOMIEHME TUIOMIAJCH MOBEPXHOCTE U 00bEMOB 110-
TOOHBIX TeJl.

TEMA 3.5. KOOPANHATBI U BEKTOPbI*

3.5.1 IlpsimoyroJibHas (J€KapTOBa) CHCTEMAa KOOPAMHAT B NMPOCTPAHCTBE.
®dopmyna paccCTOSHHUA MEXAY ABYMS TOUYKaMH. YpaBHEHHs c(ephl, TUIOCKOCTH U
MIPSIMOMU.

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

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



I13 Ne 56. BekTopsl.

I13 Ne 57 YpaBHeHUEe OKPY>XKHOCTHU, cPepbl, MIIOCKOCTH. PaccTosiHue Mex Iy
TOUYKAMHU.

II3 Ne 58 JleiicTBUSI ¢ BEeKTOpaMM, 3aIaHHbIMHU KoopauHaTamu. Ckassp-
HOE MIPOU3BEIEHUE BEKTOPOB.

BexkTOopHOEe ypaBHeHHE NPAMON M MJIOCKOCTH. VCOIb30BaHNE BEKTOPOB
IIPU JOKA3aTEIbCTBE TEOPEM CTEPEOMETPUM.

3.5.6 Ucnosb30BaHNe KOOPAUMHAT M BEKTOPOB NPH PellleHMH MaTeMaThye-
CKHX U NPUKJIAJTHBIX 321a4.

JIns BHEAyIUTOPHBIX 3aHATUM CTyACHTAaM HapsAay C PELIEHHWEM 3aJ1ad U Bbl-
IIOJIHEHUEM NPAKTHUYECKUX 3aJaHUK MOKHO IIPEMJIOKUTH TEMBI HCCIEI0BATENBCKUX
U pedepaTUBHBIX pabOT, B KOTOPHIX BMECTO CEPHIl OTAEIBHBIX MEJIKHUX 3a/1a4 U Y-
pPaXXHEHUMN MpEeNaratoTcsl CIOKETHbIE 3aJaHusi, TPeOYyIolre IIUTENbHOU paboThl B
paMKax OJJHOM MaTeMaTU4eCKOW CUTyallMdh. ITH T€Mbl MOTYT OBbITh KaK WHIUBUIY-
aNbHBIMU 33JaHUSMU, TaK U TPYNIIOBBIMU JJIsI COBMECTHOTO BBIMOJIHEHHS HUCCIIENIO-
BaHMUS.

ITPUMEPHBIE TEMBI PE®PEPATOB (JIOKJIA/IOB),
NHINBUIYAJIBHBIX ITPOEKTOB

HenpepriBubie apodu.

[IprMeHeHue CI0KHBIX IPOLIEHTOB B dKOHOMUYECKHUX pacyeTax.
[TapannenbHOE NPOEKTUPOBAHHUE.

Cpennue 3Ha4eHUs! ¥ UX IPUMEHEHNE B CTATUCTHUKE.
BexkropHoe 3amanue npsiMbIX U INIOCKOCTEN B IPOCTPAHCTBE.
CrnoxeHue rapMOHUYECKUX KOJeOaHuH.

I'padmueckoe pelieHue ypaBHEHUI U HEPABEHCTB.
[IpaBunbHBIE U TOITYIIPABUIBHBIE MHOTOTPAHHUKH.
KoHnueckne ceueHus 1 ux IPUMEHEHHUE B TEXHUKE.
[Tonsitue nuddpepeHnnana u ero NPUIOKEHHU.

CxeMbl IOBTOPHBIX UCIBITAHUM bepHyIum.

HccnenoBanue ypaBHEHUN U HEPABEHCTB € ITAPaMETPOM.
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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 118

[IPAKTUYECKUE 3aHATUS 116
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
y'leﬁ. . BT.9. B
M | Haumenosanue narpys- | Pabora hopme Teope- Tparkrir.
TeM pasienos mtem | Kacry- | CTYAGHT Bce- | mpakTn- THY. (cemuHap-
bI eHTA a ro 4ecKoii o0yue- CKHe) 3aHs-
I;q]:;) HOJAroTOB- HHE THSA
KH
Beenenue 2 - 2 2 -
ll::”e"‘ 1. Aareb- | g5 58 | 124 60 64
1.1 za;]jf;;‘e HOWATIEL | 9 11 10 10 6 4
1o | Kopuu, crememn u| 5 7 28 10 18
J0rapuQMbl
1.3 ggf};’;f TPHIOHO= | gy 11 30 16 14
DyHKIUH, ux
1.4 CBOWCTBa U rpadu- 28 10 18 8 10
KA
15 VYpaBHeHUsT W He- 23 9 14 3 6
paBeHCTBA
KomMOuHaropuka,
1.6 CTaTHUCTUKA U TE€O- 34 10 24 12 12
pusi BEpOSITHOCTEH
Pa3znen 2. Havana
MaTeMaTH4eCcKOro 57 15 42 16 26
aHaJIu3a




ITocaenoBaTensHO-

2.1 14 4 10 10 4 6
CTH

2o | poussomma wee |, 4 20 20 10 10
IIPUMEHEHHE

73 [TepBooOpasnas u 19 7 12 ) 10
MHTErpal
Pasnen 3. Teo-| 4,y 45 66 60 38 28
MeTpus
[Ipsmbie B TIIIOCKO-

3.1 CTU B IPOCTPAHCT- 28 8 20 20 8 12
BC

3.2 MHoOrorpaHHuKH 24 12 12 12 8 4

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

3.4 | VBMepeHms B reo- | g 4 12 12 10 2
METPUH

3.5 | Roopmmamer w45 17 16 16 10 6
BEKTOPHI

Hroro | 352 118 | 234 100 118 116




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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