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1. IACHOPT MPOT'PAMMbBI YYEBHOM JTUCIHUILJIAHBI

HYA. 01. MATEMATHUKA

1.1. Ob6aacTh NpUMEHEHHs MPOTrPaMMBbl.
PaGouass mporpamMmma yueOHOW IUCHUIUIMHBI MareMaTuka SBISETCS YacThbl0 OCHOBHOM
npodeCCHOHAIBHONW 00pa30BaTeIbHON MpOrpamMMbl, paspadoranHoi B cooTBeTcTBUH ¢ PI'OC 1o
cnenuanbHocT  20.02.05 OpraHuszanuss ONepaTMBHOIO  (3KCTPEHHOI'O) pEarupoBaHus B
ype3BblYAHBIX ~ cuUTyanusix  (0a3oBas  moarortoBka), denepaibHOr0  rocyJapCTBEHHOTO
00pa3oBaTENBPHOTO CTaHIApTa CPEAHEro ooOmero oodpasoBaHus, (eaepasbHOTO TroCyaapCTBEHHOTO
00pa30BaTeNpHOr0 CTaHJApTa CPEIHEro 00IIero 06pa3oBaHusl.

Conepxanme oOmeoOpaszoBatenbHol aucuumuimasl  [1YJ[.01 MaremaTnka HampaBlIeHO Ha
JNOCTUKEHHE BCEX JIMYHOCTHBIX, METANpPEAMETHBIX M NPEIMETHBIX pPe3yibTaToOB OOYyYEeHHS,
pernamentupoBanHbix PI'OC COO.

Pabouas nmporpamma yueOHOM TUCHUTIIMHBI MOXKET OBITh MCIOJIb30BaHA B JIOMOJIHUTEIEHOM
npodecCHoHaIbHOM 00pa3oBaHuK (B MPOrpaMMax MOBBIMICHHs KBATH(GHKAINU U MEPEMOATOTOBKHN)
1 Ipo(heCCUOHATILHOM MOATOTOBKE IO MPOQECCHsIM pabovmX.

1.2. MecTo AUCHMIIMHBI B CTPYKTYpPe OCHOBHOIi npogeccHoHaILHON 00pa3oBaTebHOI
NpPOrpaMMBbl:
O6meoOpazoBarenpHas  aucuuiuiiHa — «MareMmaTtuka» — SBISETCA  O0s3aTENIbHOM — YacThiO
o01eo0pa3oBaTeIbHOTO  LMKJIa 00pa3zoBaTenbHOM mporpaMmel B cooTBerctBUM ¢ PI'OC
cnenuanbHocT  20.02.05 OpraHuszanust OnepaTMBHOrO  (SKCTPEHHOIO) pearupoBaHus B
Ype3BbIUaiiHBIX CUTYalMsIX (0a30Bas MOATOTOBKA).

1.3. eau u 321244 JMCUUILVIMHBI — TPeOOBAHMS K Pe3yJibTATaAM 0CBOCHHS IHCIMIIJIMHBI:
OcBoenue yueOHOM aucuumiauHbel «MartemaTtukay o00ecreurMBaeT JOCTHKEHHE CTYyACHTaMu
CIIENYIOIUX PE3yJIbTATOB!

3HATL/IIOHUMATh:
3 1 - 3HaueHHWe MaTEeMaTUYECKOM HAayKH JUIsl PEIICeHHUs 3a7ad, BO3HUKAIOUIUX B TEOPUHU U

IMPAKTUKEC, MIHUPOTY U OIrpaHUYCHHOCTbL HNPHUMCHCHUA MATEMATUUYCCKHX METOJOB K aHAIU3y U
HCCICAOBAaHUIO ITPOLECCOB U SIBIICHUI B npupoac n O6IJ_ICCTBC;

3 2 - 3HayeHHWE NPAKTUKH W BOMNPOCOB, BO3HUKAIOIIMX B CaMOM MaTeMaTHKe, s
(GhopMUPOBaHUS U PA3BUTHUS MATEMaTUIECKOWU HAYKU;
3 3 - wumed pacHIMPEHUs] YHUCIOBBIX MHOXECTB Kak Crmoco0a TOCTPOSHUS HOBOTO

MaTeMaTUYeCKOro anmnapara Jyuisi pelieHus: MPakTUYECKHUX 3a/1a4 U BHYTPEHHUX 3a/1a4 MaTEMaTUKH;

3 4 - 3HayeHWe WJIEH, METOJIOB M PE3yJIbTATOB aareOphl M MAaTEMAaTHYECKOTO aHau3a IS
MOCTPOEHHUS MOJIENIEH peabHbIX MPOLIECCOB U CUTYAIUH;

3 5 - BO3MOHOCTH T€OMETPHUH JUIsl ONIMCAHUS CBOMCTB pEabHbIX MPEIMETOB U UX B3aUMHOI'O
PacoIOKEHUS;

3 6 - yHHUBEpPCAJbHBIM XapaKTEp 3aKOHOB JIOTMKM MAaTEMATHYECKHX PACCYKICHHM, HUX
MPUMEHUMOCTh B Pa3IMYHBIX O0JIACTSIX YEIIOBEUECKOU e TEIIbHOCTH;

3 7 - paznuume TpeOOBaHWM, MNPEIBABIIEMBIX K JOKa3aTeIbCTBaM B MaTeMaTHKe,
€CTECTBEHHBIX, COLMATbHO-3KOHOMUYECKUX U TYMAHUTAPHBIX HAyKaX, HA IPAKTHUKE;



3 8 - posib aKCHOMAaTHKU B MaTeMaTHKE; BO3MOKHOCTb ITOCTPOCHHSI MaTEMaTHUECKUX TEOPH
Ha aKCHOMAaTHYECKOW OCHOBE;, 3HAU€HHE AKCHMOMATUKM Ui JPYruxX oOjacTedl 3HaHUS W JUIA
MIPAKTUKU;

3 9 - BEpOSTHOCTHBIX XapaKTep Pa3IMUHBIX MPOILIECCOB U 3aKOHOMEPHOCTEH OKPYKArOLIEro
MUDA;

yMeTb:

VY 1 - BBINONHATH apudMeTHdecKue IeHCTBUs, cOYeTas YCTHbIE U IHCbMEHHbIE IPHUEMBI,
IIPUMEHEHHUE BBIUMCIUTEIbHBIX YCTPOMCTB; HAXOAWTb 3HAYEHHUsS KOpPHS HATYpaJbHOW CTEIEHH,
CTEIIEHM C paAlUOHAIBHBIM IIOKa3areneM, Jorapupma, UCHONb3Yys INpU HEOOXOAUMOCTU
BBIUYHCIIUTENbHBIE YCTPOICTBA; 10JIb30BATHCSI OLEHKOMN U MIPUKUIKON ITPH MPAKTUYECKUX pacueTax;

Y 2 - IOpUMEHATH NOHSATHS, CBA3aHHBIE C JACIMMOCTBIO LEJIBIX YHUCEN, I[PU PELICHUH
MaTeMaTUUYECKUX 3a7au;

¥ 3 - HaXOAWUTb KOPHM MHOI'OWIECHOB C OJHOM IIEPEMEHHOM, pacKiaJblBaTh MHOTOYJIEHBI Ha
MHOXKUTEJIH;

Y 4 -BBINONHATH AEWUCTBUSA C KOMIUIEKCHBIMH YHCIAMH, I10JIb30BaTbCsl I€OMETPUYECKON
UHTEpIpeTale KOMIUIEKCHBIX YMCEJl, B MPOCTEHUIINX CIIy4asX HAXOAUTh KOMIUIEKCHbIE KOPHU
YpaBHEHMH C IeHCTBUTEIBHBIMU KO3 PULIMEHTaMU;

Y 5 - mpoBOOUTH MPEOOpPa3OBAHUS YHUCIOBBIX M OYKBEHHBIX BBIPAKEHHUH, BKIIFOYAIONTUX
CTEIEeHH, PaJIuKabl, JOrapupMbl U1 TPUTOHOMETPUUYECKHE (DYHKIINH;

VY 6 - onpenensaTh 3HaueHHE (QYHKIMH 10 3HAUYEHHUIO apryMEHTa IpU Pas3IM4HbIX CHocoOax
3ajaHus QYHKIMH;

VY 7 - ctpouts rpauku U3y4eHHBIX (QYHKIIMHA, BBITOIHATH IpeoOpa3oBaHusl rpa(HKOB;

VY 8 - onuceiBaTh M0 rpaduKy U 1o Gopmylie MOBEACHNE U CBOMCTBA (DYHKIINI;

VY 9 - pemath ypaBHEHUs, CUCTEMbl YpaBHEHUH, HEPABEHCTBA, UCIIOJb3Ysl CBOMCTBA (PYHKIIUMA
U UX TpaduuecKue npecTaBIeHus;

V¥ 10 - Hax0UTh CyMMY OECKOHEUHO YOBbIBaIOIIEH T€OMETPUUYECKUI POTPECCHH;

VYV 11 - BBIYMCIATH NPOM3BOJHBIE M MEPBOOOPA3HBIE 3IEMEHTAPHBIX (DYHKIMHA, TpPUMEHS
MIpaBWJIa BEIYMCIIEHHS IPOU3BOIHBIX U IEPBOOOPA3HBIX, UCIOIb3Ys CIIPAaBOYHBIE MAaTEPUAJIbL;

V¥ 12 - uccnenoBate GYHKIHUU U CTPOUTH UX I'padMKH C MOMOIIBIO TPOM3BOTHOM;

V¥ 13 - pemiath 3a7jauu ¢ IPUMEHEHUEM YpaBHEHMsI KacaTeJIbHOU K rpa@uky GyHKUINU;

VY 14 - pematp 3a/1auy Ha HaX0XJIeHHUE HAUOOJIbIIEr0 U HAUMEHBIIETO 3HaUeHHs (PYHKIIUU Ha
OTpE3KE;

VY 15 - BBIUMCHATH IIIOIAAb KPUBOJIMHENHON Tpanenumu;

Y 16 - pemarp paluoHaJdbHblE, MOKa3aTelbHbIE M JIorapu(QMHUUECKHe YpaBHEHUS U
HEPABEHCTBA, UPPALMOHAIILHBIE U TPUTOHOMETPUYECKUE YPABHEHMSI, UX CUCTEMBI;

V¥ 17 - noka3pIBaTh HECIOKHBIE HEPABEHCTBA;

VY 18 - pemaTp TEKCTOBBIE 3aJaud C IOMOIIBIO COCTABJIECHUS YpPaBHEHHUI, U HEPAaBEHCTB,
MHTEPIPETUPYSI PE3YNbTAT C YIETOM OTPAaHUUYEHUI YCIOBUS 3a/1a4H;

Y 19 - uzo0OpaxkaTb Ha KOOPJIMHATHOM IJIOCKOCTH MHOXECTBA pEILICHUH YypaBHEHUH WU
HEPABEHCTB C ABYMsI IEPEMEHHBIMU U UX CUCTEM.

Y 20 - HaxoguTh NPHUOMMKEHHBIE pELICHHS YpaBHEHHMM M HMX CUCTEM, HCIHOJb3Ys
rpaduyecKuil MeToJ;

Y 21 - pewmarb ypaBHEHHs, HEPAaBEHCTBA M CUCTEMbI C IPHUMEHEHHEM TIpaduIecKux
MPEACTABICHUH, CBOMCTB ()YHKIIUMA, TPOU3BOTHOM;

VY 22 - pemarh mnpocreiilime KOMOMHATOPHBIE 3aJaud METOAOM Iepedopa, a TakkKe C
WCIIOJIb30BAaHUEM M3BECTHBIX (hOpMyJ, TpeyroiabHuKa [lackais; BEIYUCIATh KO3GUIIMEHTH OMHOMA
HeroToHa no ¢opmyie u ¢ ucnoiab3oBaHueM TpeyronbHuka [lackans;

VY 23 - BBIYUCISITH BEPOATHOCTH COOBITHI Ha OCHOBE MOJICYETA YHCIIA UCXOO0B (IMPOCTEHIIMe

cllydan);



Y 24 - COOTHOCHTH IUIOCKHE TeOMEeTpHYeckue (Uryppl M TpexXMepHbIe OOBEKTHI C HX
OMHUCAHUSMHU, YePTEKaMH, U300pAKEHUSIMU; PA3IMUaTh U aHAJTU3UPOBATH B3AMMHOE PACIIOIOKEHHE
uryp;

VY 25 - u300paxaTh reoMeTpuIecKre (PUTyphI U TEJIa, BBIMOIHITH YSPTEK 10 YCIOBHUIO 3a]1a4H;

Y 26 - pemars TEOMETPUYECKHE 3aJayd, OMNUPasCh HAa H3YyYCHHBIE CBOMCTBA
IUTAHUMETPUYECKUX M CTEPEOMETPHYECKHX (GUTYp W OTHOIICHUNW MEXIYy HHUMH, TPUMCHSS
anredpanvecKkuili ¥ TPUrOHOMETPUUECKU anmnapar;

VY 27 - npoBOAUTH JOKA3aTEIbHbBIE PACCYKICHUS MIPU PEIICHUH 3a/1a4, TOKa3bIBaTh OCHOBHBIC
TEOpEeMBbI Kypca;

VY 28 - BBIYMCIATH JIMHEHHBIE 3JIEMEHTHI M YIJIBI B MPOCTPAHCTBEHHBIX KOH(HUTypalusx,
00BbEMBI U IUIOIAAN TOBEPXHOCTEH MPOCTPAHCTBEHHBIX T U UX MPOCTEHIIMX KOMOMHALIUH;
Y 29 - mnpuMeHATh KOOPAMHATHO-BEKTOPHBIM METOJ JUIsl BBIYHUCICHUS OTHOLUEHHH,

pPacCTOSIHUM U YIJIOB;
V¥ 30 - cTpouTh ceueHuss MHOTOTPAaHHUKOB U N300paXkaTh CEUEHMsI TEJ BPALLCHMUS;

Hcnonb3oBarth npuoOpeTeHHble 3HAHMA W YMEHHMS B INPAKTHYeCKON JeATeJbHOCTH U
MOBCEHEBHOM KU3HHU IS

N 1 - mpaktudeckux pacueToB mo (opmynam, BKIrOYas (GOpMYbI, COAEpIKAINE CTEIEHH,
panukaibl, Jorapugmbl U TPUTOHOMETPUYECKHE (PYHKLHUHU, HCIOJIB3Yysl HPU HEOOXOIUMOCTH
CIPaBOYHbIE MaTEpUabl U POCTEUIINE BHIYUCINUTENbHbBIE YCTPONCTBA;

N 2 - onumcaHus M HCCIAENOBaHHUSA C IOMOIIBIO (YHKUMH pealbHBIX 3aBHCHUMOCTEH,
MPEJCTAaBICHHUS UX IrpadUuecKy; HHTEPIPETanuu rpa(uKoB peasbHbBIX IPOIECCOB;

U 3 - perieHust reoMeTpUUYECKUX, (PU3NUYECKUX, SKOHOMHUUECKUX U APYIHX NPUKIAJHBIX 33134,
B TOM 4YHCII€ 3aJad Ha HauOoJblIM€ M HaWMEHBIINE 3HAueHUs C INPUMEHEHHEM armapara
MaTEMaTHYECKOT0 aHaJIn3a;

N 4 - nocTpoenus u vcciaen0BaHus IPOCTENIINX MaTeMaTHYECKUX MOJIENIeH;

W 5 - aHanu3a peanbHbIX YUCIOBBIX JAHHBIX, IPEJCTABICHHBIX B BUJE AMAarpamm, rpa(uKos;
JUIS aHaIM3a MHPOPMAIMKM CTaTUCTUYECKOIO XapakTepa,

N 6 - uccnenoBanus (MOJETUPOBAHMS) HECIOKHBIX NMPAKTHUECKUX CUTYyallMii Ha OCHOBE
M3Y4YEHHBIX (POPMYI U CBOICTB QUTYp;

W 7 - BblUMCIEHUS [UIMH, IUIOIAAEeH M OOBEMOB pEaJbHBIX OOBEKTOB IPH PELICHUU
MPaKTUYECKUX 3a/lad, HCIOJb3ysd TMpU HEOOXOJUMOCTH CIPABOYHUKUA U  BBIYUCIUTENIbHBIE
YCTPOMCTBA;

N 8 —moHumaHMsI B3aUMOCBSI3M y4yeOHOro IpeaMera ¢ OCOOEHHOCTSMHU THpodeccuil u
npo¢eCCHOHATILHOM 1eATENILHOCTH, B OCHOBE KOTOPBIX JIe)KAT 3HAHUS IO JAHHOMY MIPEIMETY.

1.3.1. e THCHUILINHBI:

® hopMupOBaHHE [EHTPAIBHBIX MAaTEMaTHUECKUX IOHATUH  (YUCIIO, BEJIMYHUHA,
reoMerpuueckas (urypa, HepeMEeHHas, BEPOSTHOCTb, (DYHKIUS, NPOU3BOIHAS, WHTErpa),
O6eCHe‘II/IBaIOH_[I/IX MPEEMCTBEHHOCTD U NEPCHEKTHUBHOCTE MATEMATHUYCCKOI'O O6pa3OBaHI/I${
oOyJaromuxcs;

® [10JIBEJICHUE O0YYAIONIUXCS HA JOCTYITHOM JUIsi HUX YPOBHE K OCO3HAHUIO B3aWMOCBSI3H
MAaTE€MaTUKN MW OKPYXAromero Mupa, NOHUMAHUIO MAaTCMAaTHUKH KaK YacTU O6HI€I>1 KYJIbTYPBbI
YeJI0BEUCCTBA;

® pa3BUTHE WHTEJUIEKTyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEW  0Oydarommuxcs,
MO03HABATEIbHON aKTUBHOCTH, UCCIIEI0BATEIbCKIUX YMEHUMN, KpUTHUYHOCTH MBIILICHUS, HHTEpeca
K U3y4EHHIO MAaTeMaTUKH;

® hopmupoBaHne  (QPYHKIMOHANBHOM  MaTEeMAaTH4YEeCKOH  TPaMOTHOCTH:  YMEHHS
pacro3HaBaTb MaTEMaTUYECKHUE ACIIEKTHI B PEAIbHBIX KU3HEHHBIX CUTYALUSAX U IIPU U3yYEHUU
IPYruX y4eOHBIX MPEIMETOB, IPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (OpPMYINpOBaTH
UX Ha S3bIKE MAaTEMaTUKM M CO3/1aBaTb MAaTEMaTUYECKHUE MOJECIH, NPUMEHATh OCBOCHHBIN



MaTeMaTHYECKUI anmapar JUTS peLlieHus [IPAaKTUKO-OPUEHTUPOBAHHBIX 3az1ad,
HUHTEPIPETUPOBATE U OLEHUBATHIIONYUYECHHBIE PE3YJIbTATHL.

3aaun AUCHUNJINHBI:
3agaun ocBoenuss O/l (B coorBercrBumM ¢ TpedoBanussmMu OPI'OC COO, opueHTranmeil Ha

pesyabtatsl ®I'OC CIIO):

- (dopmupoBaTh MPEACTaBICHHUS O COLHAIBHBIX, KYyJIbTYPHBIX M HCTOPHUYECKHX (paKTopax
CTaHOBJICHUSI MAaTEMATHKH;

- (bOpMI/IpOBaTB OCHOBBEI JIOTHYECKOI'O, AJITOPUTMHUYCCKOI'0O 1 MATEMATHYCCKOI'O MBIIIJICHHA

- q)OpMI/IpOBaTb YMCHUA IMPUMCHATH IMOJIYYCHHBIC 3HAHUA IMMPU PCHICHUHN PA3JIMYHBIX 3aaa4, B TOM
YHUCJIC HpO(l)CCCI/IOHaJ'ILHBIX;

- (opmupoBaTh TpENCTABICHUS O MaTeMaTUKE KaK 4YacTH OOIIEYeTIOBEUECKON KYIBTYPHI,
YHUBEPCAIBHOM SI3bIKE HAYyKH, IO3BOJISIOLIEM ONMCHIBATH M M3y4yaTb pPEAJbHBIE IIPOLECCHl U
SIBJICHUS.

1.3.2. Ilimanupyemble pe3yJbTaTbl OCBOEHHsI 001e00pPa30BaTe/JbHON JIMCUMILUIMHBI B
coorBercTBHHU ¢ ®I'OC CIIO 1 Ha ocHoBe PI'OC COO

B pesynbrare m3ydenus aucuuiuimHbel «MatemaTukay OyayT chopMUpOBaHBI CIEAYIOIINE
o0nIe KOMIEeTEeHIIUHN:

OK 01. Bri6upats criocoObl pemieHus 3a1a4 IpopeccCuoHaNbHON NesTeIbHOCTH, TPUMEHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM.

OK 02. OcymiecTBiasTh NOUCK, aHAIW3 M HUHTEPHNpETaLni0 HH(OpMaIMHM, HEOOXOAUMOM A
BBITIOJTHEHUS 331a4 PO eCCUOHATbHON e TeIbHOCTH;

OK 03. [TnanupoBaTh U peann30BbIBaTh COOCTBEHHOE MPO(ECCHOHATEHOE M TMYHOCTHOE Pa3BUTHUE;
OK 04. PabGotarp B KOJJIEKTHBE M KOMaHJe, 3((EKTHMBHO B3aMMOACWCTBOBATH C KOJUIETaMH,
PYKOBOJICTBOM, KJIMEHTAMH;

OK 05. OcymecTBasaTh YCTHYO M NHCBMEHHYK0 KOMMYHHUKALMIO Ha TOCYJAapCTBEHHOM S3BIKE
Poccuiickoit @eaepanuu ¢ yueToM 0COOEHHOCTEN COLIMATIBHOTO U KYJIBTYPHOI'O KOHTEKCTA;

OK 06. IlposBisTh TIpa)kAaHCKO-NIATPUOTHYECKYIO IO3UIUIO, JIEMOHCTPUPOBATH OCO3HAHHOE
MOBE/ICHUE HAa OCHOBE TPAJAMLMOHHBIX OOIEYETOBEYECKUX LEHHOCTEH, MPUMEHSTh CTaHIapThI
AHTUKOPPYILIMOHHOIO IIOBEJICHUS;

OK 07. ConeiicTBOBaTh COXpaHEHHUIO OKpY)KaloIIeW cpenbl, pecypcocOepexennto, 3h(eKTUBHO
JIeiCTBOBAThH B UPE3BBIYAIHBIX CUTYALIUAX;

OcBoenne yueOHoro mpeamera «MareMaTHkay JOJKHO OOecle4YMBaTh JTOCTHKEHUE Ha
YPOBHE cpelHero oomero o0pa3oBaHMs CIEAYIOUIMX JUYHOCTHBIX, METAalpeJIMETHBIX U
MpeIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB B cOOTBETCTBUU ¢ TpeboBaHusMu ®PI'OC cpegnero
o011ero o6pa3oBaHus:

JIMYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE pE3yNabTaThl OCBOCHHSI TMPOTPpaMMBbl Y4EOHOrOo mMpeaMera
«MaremaTunka XapaKTePU3YIOTCS:

I'pask1aHckoe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTBIO TPAXKIAAHCKOM TO3WUIMKM OOydYaroerocss Kak aKTHUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCHICKOTO OOIIECTBa, MPEICTABICHUEM O MAaTeMaTUYECKUX OCHOBAaX
(GYHKIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBJICHHH, MPOIEAYp TPakJaHCKOrOo 00IIecTBa




(BBIOOpBI, OMPOCHI U Mp.), YMEHHEM B3aUMOJIECHCTBOBaTh C COIMAIbHBIMH HHCTUTYTaMU B
COOTBETCTBHUH C UX (PYHKIMUSIMHU U HA3HAYCHUEM.

[laTproTHYecKOe BOCIIMTAHNE:

c(hOpMUPOBAHHOCTHIO POCCUMCKON TPaKTAaHCKON UIACHTUYHOCTH, YBAXKEHUS KIPOIIIOMY U
HACTOSIIEMY POCCUIUCKON MaTeMaTUKH, UEHHOCTHBIM OTHOLIEHUEM K JOCTHIKEHUSM POCCHIUCKHUX
MAaTeMaTUKOB M POCCUHCKON MAaTeMaTHUYECKOW IIKOJIbI, K UCHOJIb30BAHUIO ITUX JOCTHUKCHHUM B
JIPYTUX HayKax, TEXHOJIOTUAX, CPEPaxIKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOE BOCIIUTaHHUE:!

OCO3HAaHMEM JyXOBHBIX LEHHOCTEH pPOCCHHCKOro Hapoja; CcHOPMHPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, STHYECKOTO MOBEACHUS, CBI3AHHOTO C MPAKTUYECKHM IMPUMEHECHHEM
TOCTIDKEHUM HAyKH W JIESTENbHOCTHIO YIEHOTO; OCO3HAHMEM JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOWYHMBOTO OYAYIIETO.

DcTeTUYECKOE BOCIIUTAHHUE:

3CTCTUYCCKHUM OTHOLICHUCM K MI/Ipy, BKJIFOYasia BCTCTI/IKy MATCMATHUYCCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIICHUH, pacCyKIACHUH; BOCIPUUMYHBOCTHIO K
MATECMATHUYCCKHUM aCIICKTaM paBJH/I‘-IHI)IX BHUJIOB I/ICKyCCTBa.

Du3nyeckoe BOCOUTAHME:

c(hOpMUPOBAHHOCTBIO YMEHHsI TPUMEHSTh MaTeMaTH4YeCKHE 3HaHMUS B HHTEpecax
3I0pOBOTO M 0e30MacHOro odpasa >KU3HH, OTBETCTBEHHOI'O OTHOLICHHS K CBOEMY 3/I0POBBIO
(3mopoBoe mHTaHWE, COATAHCUPOBAHHBIN PEXKHUM 3aHATUN WM OTHABIXA, peryisipHas (u3nuecKas
AKTHUBHOCTbH); (PU3MUYECKOTO0 COBEPIICHCTBOBAHMS MPHU 3aHATHSAX CIIOPTUBHO-030POBUTEIHLHOM
JIESITEILHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYJy, OCO3HAHMEM ILIEHHOCTH TPYAOIIOOUS; UHTEPECOM K pa3IMYHBIM
chepam pohecCUOHATIBHON JEeSATENIbHOCTH, CBA3aHHBIM C MaTeMAaTUKOW U €€ MPUIIOKEHUIMH,
YMEHHEM COBEpILaTh OCO3HAHHBIN BBIOOp Oynyiieil mpodeccun U peann30BbIBaTh COOCTBEHHBIE
KU3HEHHBIE IUJIaHbl; TOTOBHOCTHIO M CIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHHUIO U
caM0oO0pa30BaHUIO Ha TMPOTSKEHUHM BCEH KHM3HHM; TOTOBHOCTHIO K AaKTHMBHOMY Y4YacTHIO B
pELIeHNHY IPAaKTUYECKUX 3a7a4 MaTeMaTHYeCKOM HallpaBI€HHOCTH.

OKOJIOTHYECKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO JKOJIIOTUYECKOW KYIbTYPhl, MOHUMAHUEM BIUSHUS COIHAIBLHO-
SKOHOMHYECKHX IIPOILIECCOB HA COCTOSIHUE NPHUPOAHOW M COLMAIBHOM CpElbl, OCO3HAHUEM
rI00ampHOrO  XapakTepa JKOJOTHMYECKUX MmpoljeM; OpHUeHTaluell Ha  MpUMEHEHUe
MaTeMaTUYeCKUX 3HAHWH JJIsl PelIeHUs 3a/lad B O0JACTH OKPYKAIOIICH Cpesbl, TIIaHUPOBAHHMS
MOCTYIIKOB M OLIEHKU UX BO3MOKHBIX IMOCIEACTBUM ISl OKPYKAOLIEN CPEJIBI.

LIeHHOCTH HAYYHOI'0 IO3HAHUSL:
C(I)OpMI/IpOBaHHOCTLIO MHPOBO33pCHUA, COOTBCTCTBYIOLICTO COBPCMCHHOMY YPOBHIO

Pa3sBUTHA HAYKU U 06HleCTBCHHOﬁ IMPAKTHUKHU, MOHHMaHHEM MaTeMaTUYECKOM HAayKH KaK C(bCpBI
YeJI0OBEYECKOM ACATCIIBHOCTH, OTaIlOB eé Pa3BUTHA U 3HAYUMOCTHU IJId PpAa3BUTHUA THUBUIIN3ALIUU,

OBJIAJICHUEM SI3BIKOM MATEMAaTHMKH M MAaTeMAaTHYECKOW KYJbTYPOW KakK CpPEICTBOM ITO3HAHMS
MHpa; TOTOBHOCTBIO OCYIIECTBIIATH MPOEKTHYKD M HCCIEIOBATEIbCKYI JEATEIbHOCTh
VHJIMBHUIYaJIbHO U B TPYIIIIE.

JIn4HOCTHBIE pe3y/IbTaThl 0CBOCHUS AJANTHPOBAHHOM NPOrPAMMBI:

1) s ryxux, c1a6ocpIamyX, Mo3AHOOMIOXIINX 00YYAIOMUXCS:

CIOCOOHOCTh K COLMAIBbHOM aJanTallMd M HWHTErpald B OOINECTBE, B TOM 4HCJIE MpU
peain3allMd BO3MOYKHOCTEH KOMMYHHMKAIlMM HAa OCHOBE CIIOBECHOW peuM (BKJIIOYas YCTHYIO
KOMMYHHMKAIIUIO), a TAKXKe, MIPH KeJTaHUM, KOMMYHUKAIIUY Ha OCHOBE JKECTOBOM peuu ¢ JUIaMH,

MMEIOLIUMU HapyILIEHUs CIIyXa;



Z)_ JJI 06an}omnxcs1 C HApVIICHHUAMMU OIIOPHO-ABUTATCIBHOI'O allliapara. BJIaACHHC

HaBBIKAMHU MPOCTPAHCTBEHHON M COLIMATBbHO-OBITOBON OPUEHTUPOBKHY;
YMEHHE CaMOCTOSITEJIbHO H 0€30MacHO TepeJBUraThCsi B 3HAKOMOM M HE3HAKOMOM
MPOCTPAHCTBE C UCTIOIB30BAHNEM CIEIMATILHOTO 000PYAOBAHHS; CTIOCOOHOCTH K OCMBICIICHUIO

u nupdepeHnuanuy KapTuHBL MUPa, €€ BPEMEHHO-TIPOCTPAHCTBEHHON OpraHu3aIiy;

CIIOCOOHOCTE K OCMBICIIEHUIO COOHAJIBHOI'O OKPYXCHHs, CBOCTO MECTa B HEM, IIPHUHATHEC

COOTBCTCTBYIOIIUX BO3PACTy IIECHHOCTEH 1 COIMaJIbHBIX pOJ'IGfI;

3) s 06yyarommxcsi ¢ paccTpOHCTBAMH ayTHCTUYECKOIO CHEKTpa: (pOPMHPOBAHHE YMEHHS

clIeIoBaTh OTPAOOTAHHON CHCTEME MpaBWI IOBSACHHUS W B3aUMOJCHUCTBUS B IPUBBIYHBIX
OBITOBBIX, YUCOHBIX M COIMAIBHBIX CHTYAIHSX, YACPKUBATH TPAHUIIBI B3aMOICHCTBHS;
3HAHHE€  CBOMX  MPEANOYTCHHM (orpaHUYCHMI) B ObiTOBOM  cdepe u chepe
WHTEPECOB.

1.3.3 B pesynprare ocBoeHust oOmieoOpazoBarenbHor guctmiumnabl [TV /[.01  Maremaruka

00yYaroImuics T0HKEeH CPOPMHUPOBATH JIMYHOCTHBIE PE3YIIBTATHI IPOTPAMMBI BOCITUTAHUS

Koa aun4HOCTHBIX

JInuyHOCTHBIE pe3yJIbTaThI pe3yJIbTaToB
peasu3aluy NporpaMMbl BOCIIUTAHUS peanu3anum
NPOrpaMMbl

BOCIIUTAHUS

[TposiBisAOIMI aKTUBHYIO TPaKJAHCKYIO MO3MIMIO, JEMOHCTPUPYIOIINN
MPUBEPKEHHOCTh NMPUHIUIIAM YECTHOCTH, MOPSAJOYHOCTH, OTKPBITOCTH,
DKOHOMHUYECKM AaKTHUBHBIA M YYacTBYIOUIMM B CTYJEHYECKOM U
TEPPUTOPUATBHOM CaMOYIIPaBICHUH, B TOM 4YHCIE Ha YCJIOBMSX
JO0OPOBOJIBUECTBA, MPOAYKTUBHO B3aUMOJICHCTBYIONIMNA U y4acTBYIOILUI
B JIESITEJIbHOCTH OOIIIECTBEHHBIX OPraHu3alui

JleMOHCTpHpYIOLIUi TOTOBHOCTh U CLIOCOOHOCTH BECTH JTUAJIOT C
JIPYTMMHU JHObMU, TOCTUTaTh B HEM B3aMOIIOHUMAHHUSI, HAXOUTh
o0I1IKe ey U COTPYAHUYATD IS UX JOCTHXKEHHS B PO eCCHOHATBLHON
JIESITEIIBHOCTH

[TposiBasiOLIMI CO3HATEIBHOE OTHOLIEHUE K HEITPEPBIBHOMY
00pa30BaHMIO KaK YCIOBUIO YCIIENTHOHN MpodheCcCHOHaTbHON 1 JIP 14
0O0I1eCTBEHHOH J1eATEIbHOCTH

[TpyHMMarOmKK ¥ TOHUMAIOUIUH LIETU U 3a/1a4d COLUAIIbHO-
SKOHOMHUYECKOTro pa3Butus PecriyOnuku TatapcTaH, roToBbli paboTaTh
Ha €r0 IOCTHKEHUE, CTPEMSIINNICA K TOBBIILIEHUIO JIP 18
KOHKYPEHTOCIIOCOOHOCTH PErHoHa B HALIMOHAJILHOM U MHPOBOM
maciTade

JIP 2

JIP 13

JleMOHCTpHUPYIOIHI YPOBEHB MOATOTOBKH, COOTBETCTBYIOIIHIA
COBPEMEHHBIM CTaHJApTaM U NEPEAOBBIM TEXHOJIOTHSIM, MOTPEOHOCTIM JIP 19
PErHOHAJIBHOTO PHIHKA.

METAIIPEAMETHBIE PE3YJIbTATBI

MertamnpeaMeTHbIe pe3yabTaTbl OCBOCHHUSI MPOrpaMMbl y4yeOHOro mpeamMera



«MatemaTHKa» XapaKTepu3ylTcs OBJIaJICHUEM VHUBEPCAIbHIMU
NO3HAGAMENbHBIMU  OClICBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUGHBIMU  OeliCEUAMU,
VHUBEPCATIbHLIMU PESYIAMUGHBIMU OCliCIBUAMU.
1) VYuuBepcaibHbIC NO3HABATEIbHBIE [CHCTBUs, 00ECHCYMBAIOT (GOPMUPOBAHUE Oa30BBIX
KOTHUTHUBHBIX TPOIIECCOB 00YyYaromMXcsi (OCBOGHHUE METOJOB IO3HAHHS OKPYXKAIOILEro
MHUpa; TPUMEHEHHE JOIMYEeCKHX, HCCIEeI0BATENbCKIX OIepaluuii, yMEeHUH paboTaTh C
nHpopManuei).
ba3oBble Joruyeckue 1elCTBUS:
® BBISBJISITH UM XapaKTEPH30BaTh CYIIECTBEHHbBIC MPH3HAKH MaTEMAaTUYECKUX OOBEKTOB,

MOHATUH, OTHOIIEHWH MEXAYy TOHATHAMH, (QOPMYIMPOBaTH OIpPENEICHUsI MOHATHI,
YCTaHaBJIMBATh CYLIECTBEHHBIH IpHU3HAK KilacCU(UKALMU, OCHOBAHUA s OOOOIIEHUs U
CPaBHEHHs, KPUTEPUHU IIPOBOJIMMOTIO aHAIN3A;

® BOCHpPUHUMATbH, (OPMYIMPOBATH U NPEOOPa30BBIBATH CYXAEHUS: YTBEPIUTEIbHbIE U
OTpULATCIIBHBIC, CAMHUYHBIC, YaCTHBIC U O6HII/IG; YCJIOBHBIC;

® BBIABIATh MAaTEMAaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOpEUHs B (akTax,
JAHHBIX, HAOMIONEHUSX W YTBEPXKICHUAX; MpeajaraTb KpPUTEPUM JUIsL  BBIABJICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

¢ JICJIaTb BBIBOJAbLI C HCIIOJIB30BAHWEM 3aKOHOB JIOTMKH, ACAYKTHBHBIX W WHAYKTHUBHBIX
YMO3AKJIFOUEHUH, YMO3aKJIFOUEHUH 110 aHAJIOTUH;

® [IPOBOAMTH CAMOCTOSITEIBHO JOKA3aTEJIbCTBA MAaTEMaTUUYECKUX YTBEPKACHUM (IIpsiMble
U OT MPOTUBHOIO), BBICTPAWBATh APryMEHTALUIO, MPUBOJAUTH IPUMEPHl U KOHTPIPHUMEPHI;
000CHOBBIBATL COOCTBEHHEIE CYXKACHWA U BBIBOJBI,

e BbpIOMpaTh CIOCOO pemieHus y4eOHOM 3ajauM (CpaBHMBAaTh HECKOJIBKO BapHaHTOB
pelieHus, BBIOMpaTh HaubOoIee NOAXOMAUIMM ¢  Y4ETOM CaMOCTOSITENIbHO BbIACIEHHBIX
KpUTEPUEB).

ba3oBeble Mccae10BaTENbCKUE ACHCTBUS:
® JCIOJB30BaTh  BONPOCHI KAk  HCCIENOBATEIbCKMM  MHCTPYMEHT  IIO3HAHUS;

(GbopMynHupoBaTh BOIMPOCHI, PUKCUPYIOLINE MPOTUBOPEUHE, MPOOIeMy, yCTaHABIMBATh UCKOMOE
U AaHHOE, (OPMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATHCBOKO MO3UIINIO, MHEHUE;

® JIPOBOJUTHL CaMOCTOATCIIBHO CHHaHHpOBaHHBIﬁ OKCIICPUMCHT, HCCICAOBAHUEC 11O
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SBIEHUS, TMPOIIECCa, BBIIBICHUIO
3aBHUCHMOCTEN MEXIy 00bEeKTaMu, IBJICHHUSIMH, ITPOLIECCaMU;

® CaMOCTOATENbHO  (opMynupoBaTh  0000IIEHHWS W  BBIBOABI 1O  pe3yiabTaTaM
MPOBEJICHHOTO  HAONIOJCHUS, WCCIEIOBaHMS, OIEHUBATh JOCTOBEPHOCTh  IMOTYYCHHBIX
PE3yIbTAaTOB, BHIBOJOB U O0OOIICHHIA;

® IPOTHO3UPOBATh BO3MOYKHOE PA3BUTHUE MPOIECCA, a TAKKE BBIABUTATh MPEANOI0KEHHS
0 €0 pa3BUTHUH B HOBLIX YCJIOBUAX.

Pa6ota ¢ uadopmanmeii:
® BBIBIATH JeUIMTH MHPOPMAIIMH, JAaHHBIX, HEOOXOIUMBIX UIsi OTBETAa HA BOMPOC U

IUISL pELIeHUs 3a/1a4H;
e BoIOMpaTh HMHGOPMAIMIO W3 KMCTOYHWKOB PpA3IMYHBIX  THIIOB, aHAJIH3UPOBATH,
CHCTEeMaTH3MpOBaTh M HHTEPIPETUPOBATH HHPOPMAIMIO pPa3IUYHBIX BUAOB U  (opm
MPEACTaBICHHUS;
® CTPYKTYpHpOBaTh HMH(MOPMAIMIO, MPEACTaBIATH €€ B  PasIMuYHBIX  (opMax,
WLUTIOCTPUPOBATH IpadUuecKy;

® OICHMBATh HAA&KHOCTh WHGPOPMALMM TIO0 CAMOCTOSTENHHO C(HOPMYIHMPOBAHHBIM



KPUTEPUSIM.

2) Vuueepcanvhvie KOMMYHUKAMUGHDbLE deticmeus, obecneuugarom
CcOpMUPOBAHHOCIB COUUANBHBIX HABLIKOE 0OVUAIOUWUXCSL.
OOmenue:

¢ BOCHPHUHUMATL U q)OpMYHI/IpOBaTB CYXKACHUA B COOTBCTCTBHUHU C YCIIOBUAMHU W LCIIAMU
OOLICHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOKO TOYKY 3PCHHUSI B YCTHBIX W IHCHMEHHBIX
TEKCTaX, JaBaTh MOSCHEHMS MO XOJAy pELICHHs 3aJayd, KOMMEHTHUPOBATb IOJYYCHHBIH
pe3ynbTart;

e B X0JI¢ O0CY)KIEHHS 33/1aBaTh BOIPOCHI [0 CYIIECTBY OOCYKTAaeMOH TEMBI, IIPOOIIEMBI,
pelaeMoil 3aJa4M, BbICKA3bIBaTh WJCH, HAICJICHHBIC HA IOMCK PELICHHS; COMOCTABIATh CBOU
CYXACHUSI C CYXACHUSIMM JPYTUX YYaCTHHMKOB JlMajora, 0OHapy>KMBaTh pa3jHyuue U CXOACTBO
MIO3HIINIT; B KOPPEKTHOH hopme GOpMyIIUpOBATH Pa3HOTIIACHS, CBOU BO3PAKCHUS;

® PE/CTABISATh PE3yJIbTAThl PELICHHS 3a]a4d, KCIICPUMEHTA, HCCICIOBaHMs, IPOCKTA;
CaMOCTOATCIIbHO BI)I6I/IpaTB (bOPMaT BBICTYIIJICHHMA C Y4C€TOM 3ada4 IPE3CHTalMUu U
0CcOOEHHOCTEH ayTUTOPHH.

CoTpyJIHHYECTBO:

® [IOHMMATh U MCIOJIb30BATh MPEUMYIIECTBA KOMaHIHOW ¥ UHAMBHAYAIbHON pabOThl IpU
pelieHny y4yeOHBIX 3a7ay; NPUHUMATh L€Jb COBMECTHOM J€ATENbHOCTH, IJIAHUPOBATh
OpraHU3aIMi0 COBMECTHON pPabOThI, pacmpenessiTb BUABI paboOT, AOrOBapHBATHCSA, OOCYXIATh
MPOIIECC U pe3yabTaT padoThl; 00001IaTh MHEHUSI HECKOJIBKHX JIFOJICH;

® y4yacTBOBaTb B TpYNNOBBIX QopmMax paboTel (00CyXkaeHus, OOMEH MHEHHUSIMH,
«MO3TOBBIC IITYPMBI» U T.II.); BBIIOJHITH CBOI YacTh pPabOTBl W KOOPIMHHPOBATH CBOM
NEHCTBUS C IPYTUMH WIEHAMU KOMaH/Ibl; OLICHUBATh Ka4€CTBO CBOETO BKJa/la B OOIIMN IPOAYKT
0 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

3) Yuueepcanvnvie pecynamuenuie oeticmeus, obecneuusaromgopmuposanue
CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

CamMoopra"usamnus:

® COCTaBJIATH IJIaH, aITOPUTM PELIEHUS 3aJadd, BBIOMPATh CHOCOO pelIeHus ¢ y4ETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaThb M KOPPEKTUPOBAThH
BapHUaHThI PEUICHUH C y4€TOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb:

® BJIAJACTh HABBIKAMU O3HAaBaTEILHOU pe(i)HeKCI/II/I KaKk OCO3HaHHus COBEpIIACMBbIX
JCHCTBUI W MBICIUTEBHBIX TPOIECCOB, UX PE3yJbTAaTOB; BIAJCTh CIIOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS TIpoIiecca U pe3yabTaTa pelIeHus MaTeMaTHIeCKON 3a/1auH;

® NPEABUIETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIpH PELICHUU 3aJayd, BHOCHUTH
KOPPEKTHUBBI B JACATCIBHOCTE HA OCHOBE HOBBIX O6CTO$IT€J'II)CTB, JaHHBbIX, HaI\/'IJIeHHI)IX OHII/I6OK,
BBISIBJICHHBIX TPYJIHOCTEH;

® OIICHMBATh COOTBETCTBUE pe3yiabTaTa Ied M YCIOBHSIM, OOBSICHITH PHUYHHBI
JOCTIDKEHUS MITH HEAOCTIKEHHSI PE3yIbTaTOB JESITEILHOCTH, HAXOAUTh OLIHOKY, AaBaTh OLIEHKY
MPUOOPETEHHOMY OTIBITY.

NPEIMETHBIE PE3YJIBTATHBI OCBOEHUA PABOYEM I[TPOT'PAMMBbBI
«KMATEMATHUKA».



[Ipenmetnsie pe3ynbTaTbl ocBoeHus [IpumepHOil paboueil mporpamMmbl MO MaTeMaTUKE

MMPpCACTABJICHBI B paMKaX OTACIBbHBIX KYPCOB: «Anreﬁpa H HAYAJJa MAaTEeMAaTH4YCCKOIro aHajim3a»,

«I'eomeTpusi» u «Teopusi BEpOATHOCTH U CTATHCTHKA

OcBoeHue y4yeOHOTO Kypca «AJreépa M Hayajla MaTeMATHYeCKOI0 aHAJM3a» JOJKHO
o0ecrneunBaTh JOCTHKEHHUE CIEAYIOIUX MPEAMETHBIX 00pa30BaTeNIbHbBIX PE3yIbTaTOB:

Yuciia 1 BLIYUCICHUSA

CB00OOIHO ONEPUPOBATh  IOHATHSIMU: palMOHAIIBHOE  YHCIIO, OeCKOHEUYHas
NepPUOANYECKast TPOOb, MPOILEHTHI; UPPANUOHAILHOE YHCIIO; MHOXKECTBA PallMOHATBHBIX
Y J€UCTBUTEIBHBIX YHCEN; MOIYJb AEHCTBUTEIBLHOIO YHCIIA.

[IpumeHsaTh APOOM M NPOLEHTHl Ul PELICHHUS MNPUKIAIHBIX 3alad M3 Pa3IUYHBIX
OTpaciell 3HaHUW U peabHOW KU3HMU.

[TpumensITh TPUOIMKEHHBIC BBIYUCIICHUS, MPABWIA OKPYIJICHHS, TPUKHIKY H OILCHKY
pe3ynbTaTa BHIYUCICHUH.

CB00OHO oOmepupoBaTh IMOHITHEM: CTENEHb C LENbIM II0Ka3aTelieM; HCIIOJIb30BaTh
MOAXOAIIYI0 (JOPMY 3alUCU IeHCTBUTENBHBIX YUCEN JIAPEIICHUS MTPAKTHUYECKUX 3a/1a4
U TIPE/ICTABJICHUS JAaHHbIX.

CB00OOAHO ONIEpUPOBATH MOHATUEM: ApU(PMETHIECKUN KOPEHb HATYpaIbHOM CTENIEHH.
CB00OIHO ONIEpPUPOBATH MOHSATHEM: CTETIEHb C PAIIMOHATBHBIM MOKa3aTeNIeM.

CB0oOOIHO oOmepupoBaTh MOHATUSAMU: JorapudM dYucia; ASCITUYHBIE W HATypalbHbIE
Jorapu@msl.

CB0OOOIHO OomepupoBaTh MOHSATUSMHU: CUHYC, KOCHHYC, TAHTE€HC, KOTAHI'€HC YHUCIOBOTO
apryMeHTa.

OnepupoBaTh NOHATHAMU: APKCUHYC, APKKOCUHYC M APKTAHT€HC YUCJIOBOI'O apryMEHTAa.
CB00OOHO OnEepUpOBaTh MOHATHSIMH: KOMIUIEKCHOE YHCIIO U MHOXKECTBO KOMIIJIEKCHBIX
YHCell; IPEICTaBISITh KOMIJIEKCHBIE YHCIIa B alre0pandyeckoil U TPUTOHOMETPUUECKOU
dbopme, BBIOIHATH apUPMETHUYECKHUE Olepalid ¢ HUMH U H300paxxaTh Ha
KOOPJIMHATHOUIIIIOCKOCTH.

YpaBHeHHS U HEPABEHCTBA

CBoOOgHO  omepupoBaTh  MOHATHUSAMHU:  TOXIECTBO, YpaBHEHHME, HEPaBEHCTBO,
PaBHOCWIJIBHBIE YPAaBHEHHUS U YPABHEHUS-CIIEICTBUS; PABHOCUJIbHbIE HEPABEHCTBA.

HpI/IMeHSITI) pas3inudHbBIE METOJAbI PCIICHHA palWOHAJIBHBIX H HpO6HO- panuoOHaJIbHBIX
ypaBHeHHfI; IMPUMEHATE MCTOA HHTCPBAJIOB JJIsI pCUHICHUA HCPABCHCTB.

CB00O/HO ONEepUPOBATH MOHATUSMHU: MHOTOWIEH OT OJHOM MEPEMEHHOW; MHOTOWIEH C
HeNbIMA KO3 UIMEHTaMH, KOPHM MHOTOUWICHA; MPUMEHATh ECHHEe MHOTOWIEHA Ha
MHOT'OYIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera nis pemienus 3agad.

CBoOosHO omepupoBaTh MOHATUSMHU: CHCTEMa JMHEWHBIX YpaBHEHUH, MaTpHuIa,
ONpeACUTENb MAaTPUIBI 2 X 2 U €ro TeOMETPUYECKHI CMBICIT; UCIIOJIb30BaTh CBOMCTBA
onpenenuTenst 2 X 2 A BbIUKCICHHUS] €ro 3HA4YeHHs], NPUMEHSITh ONpPEeAeTUTENN JUIs
pelleHus CHCTeMbl JMHEHHBIX YpaBHEHUN; MOJEIHUPOBATh pealbHbIEe CHUTYalluu C
MOMOIIbI0 CUCTEMBl JIMHEWHBIX YpaBHEHUH, HCCIEAOBATH IOCTPOCHHBIE MOJEIHU C



[IOMOILBIO MATPUL] U OIIPENEIUTENCH, HHTEPIIPETUPOBATH IT0JyYEHHBIN pe3ysbTarT.

® licnonb30BaTh CBOMCTBA JICHCTBHI C KOPHIMH JJIsI TPe0oOpa30BaHMs BIPAKECHUM.

® BpmonHATE NpeoOpa3oBaHMs YHUCIOBBIX  BBIPAKECHUH, COJIEPXKAIIUX CTEIEHH C
paloOHaIbHBIM I1I0KA3aTEIEM.

e lcnonb3oBarh cBolicTBa JorapudmoB st  mpeoOpa3oBaHUS  JIOrapUPMUYCCKUX
BBIPAXKECHUI.

e (CBoOOAHO  OmEpUPOBAaTH  NOHATHSAMH:  HMPpPAlMOHANbHBIC,  MOKa3aTeJbHBIE |
jgorapuMUUecKUe YpaBHEHMS; HAXOAUTh HX PELICHHsS C MOMOINbIO PaBHOCHIIBHBIX
NIEPEX0JI0B WIIA OCYILLECTBIISASI IPOBEPKY KOPHEM.

® [IpuMeHSATH OCHOBHBIE TpPUTOHOMETpUYECKHE (OPMYNIBI s TpeoOpa3oBaHMUS
TPUTOHOMETPUYECKUX BBIPAKEHUN.

e (CB0oOOAHO OIEPHUPOBATH TOHSATHEM: TPUTOHOMETPHUYECKOE YpPAaBHEHHE; IPHUMEHSTh
HeoOXomumble  (DOPMYJBI  JUIS  pPEIICHUS OCHOBHBIX THIIOB TPUTOHOMETPHYECKUX
YpPaBHEHUU.

° CBO60,I[HO OIICPHUPOBATDH IIOHATHUAMMU: HppalrOHaJIbHBIC, I10Ka3aTCJIbHBIC n
norapn(bMqucxne HCPABCHCTBA, HAXOAUTb HUX PCHICHHA C IIOMOIIBIO PaBHOCHIIbHBIX
nepexoa0B.

® OcyecTBIsATh 0TOOpP KOpHEN MPH PEIIEHUH TPUTOHOMETPUUYECKOTO YpaBHEHUSI.

e (CBo0OOAHO ONEpUpOBaTh MOHATHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO; MPUMEHSThH
HeoOXxonuMmble  (OopMynbl 1L PELIEHHs OCHOBHBIX THIIOB TPUTOHOMETPUYECKHX
HEPaBEHCTB.

e (CB0o0OAHO ONepUpOBaTh MOHATUSAMHU: CHUCTEMAa U COBOKYMHOCTb YpaBHEHUH U
HEPAaBEHCTB; PAaBHOCHUJIBHBIE CHUCTEMBI M CHUCTEMBI-CIIEACTBHs; HAXOAUTb pELICHUS
CUCTEMBl M COBOKYIIHOCTEM pPalMOHAIBHBIX, HPPALNOHAIBHBIX, ITOKA3aTEIBHBIX U
Jorapu(pMUUECKUX ypaBHEHUIN U HEPABEHCTB.

e Pemath panroOHAIBHBIC, HWPPAMOHAJIBHBIC, I10KAa3aTCJIbHBIC, HOFapI/I(i)MI/I‘—IeCKI/Ie n
TPUTOHOMETPHUYCCKUEC YPAaBHCHHA U HEPABCHCTBA, COACPKAUEC MOAYJIN U TapaMETPhI.

e [IpumensaTh rpaduyeckue METONbl A PEIICHUs YpaBHEHUI U HEPaBEHCTB, a TaKXkKe
3a/1a4 ¢ IIapaMeTPaMH.

® MojenupoBaTh pealibHble CHUTyallMM Ha S3bIKE€ aireOpbl, COCTaBISTh BbIPAXKEHMUS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3a/1a4M, UCCIEA0BATh TOCTPOCHHBIE
MOJIETTM C WCIOJNIb30BAaHUEM armapaTa aireOpbl, WHTEPIPETHPOBATh MOTYyYSCHHBIN
pe3ynbTar.

® MozenupoBaTh pealbHble CHTyallUd Ha S3bIKE anreOpbl, COCTaBIATH BBIPAKECHUS,
yYpaBHEHHsI, HEPABEHCTBA TI0 YCJIOBHUIO 3a/Ia4yM, MCCJICIOBATh MOCTPOCHHBIE MOJEIU C
UCTIOJI30BaHUEM aIrapara areOpbl.
DOYyHKUUM U TPaPuKU
e (CB0OOAHO ONEPUPOBATH MOHATHUAMH: (PYHKIUS, CIIOCOOBI 3aJaHMs (PYHKLIMHU; B3aUMHO
obpatHbie  (QyHKIMH, KoMmmo3uius GyHKOMA; Trpaduk  (QYHKIUH; BBITOIHITH
aJIeMEHTapHbIe TpeoOpa3zoBanus rpaduKoB (PYHKITHI.



CB00OOJHO OmNEepHpOBaTH MOHATHSIMHU: O0JACTh ONPENEICHHS M MHOXKECTBO 3HAYCHUH
byHKuMM, HyIH QYHKIUH, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA.

CB00O/HO OmepHpOBaTh MOHATHSAMU: YETHBIC M HEUETHbIE (DYHKIHMH, TEPHOAUYECKHE
(GyHKIMH, TPOMEKYTKH MOHOTOHHOCTU (DYHKIIMH, MAKCUMYMbl 1 MUHUMYMBbI (DYHKITUH,
HanOoJIbIIIee M HAaUMEHbIIee 3HaUeHNE()YHKIIMY Ha TPOMEKYTKE.

CB0oOOIHO oOmepUpoBaTh MOHATUAMU: CTENEHHAs (YHKUUS C HaTypajdbHBIM M LEJIBIM
nokasarenemM, rpaduk cTeneHHOW (YHKIMM C HATYpaJbHBIM M LEJNbIM IOKa3aTeleM;
rpaduk KOpHS N-0il CcTemeHH Kak (YHKIMH OOpaTHOM CTENeHH C HaTypaJbHBIM
MOKa3aTeJIeM.

OnepupoBarTh MOHATHAMH: JUHEIHAas, KBaJpaTHuHas M JpOOHO-TUHEHHas (QyHKUUU;
BBITMIOJHATH 2JIEMEHTAPHOE UCCIIeIOBAHUE U MOCTPOCHHE UX TPadUKOB.

CB00OIHO OmepUpPOBaATh MOHATUSAMHU: MOKa3aTeNbHas U Jorapudmudeckas QyHKINH, UX
CBOWCTBA ¥ TpaMKH; UCTIONB30BaTh X TPa(QUKH IS peIICHUS YPaBHEHHH.

CB00O/IHO OmepuUpoBaTh MOHATHUSAMH: TPUTOHOMETPUYECKAs OKPY)KHOCTb, OIpEJesIeHHEe
TPUTOHOMETPUUYECKHUX (PYHKIUH YMUCIIOBOTO apryMEHTA.

Ncnons3oBare rpaduku GyHKIUH TSI UCCIICOBAHUS MPOIECCOB W 3aBUCUMOCTEH TIPH
peuieHun 3ajad M3 JAPYrux Y4eOHBIX TPEIMETOB M PEaTbHON IKU3HM, BBIPAXKATh
dbopMysIaMu 3aBUCUMOCTH MEXy BEJIMUUHAMH.

Ctpouthb rpaduky KOMIO3UIMHM (QYHKIMNA C MOMOIIBIO 3IEMEHTAPHOI0 MCCIEIOBAHUS U
CBOMCTB KOMITO3ULIUU JABYX (DYHKIIMH.

CTpOI/ITL reoOMCTPpHUYCCKUC 06p213LI ypaBHeHPIfI U HCPABCHCTB Ha KOOp)IPIH&THOﬁ
IIJIOCKOCTH.

CB00OHO OnIEpUPOBATh MOHATUAMU: TPaPUKU TPUTOHOMETPUUYECKUX (PYHKIIUH.

HpI/IMeHHTB (I)YHKI_II/II/I AJIL MOACTIMPOBAHUA U UCCIICAOBAHUSA PCAJIBHBIX IMTPOLICCCOB.

Hauana MaTeMaTH4eCKOr0 aHAJU3a

CB0OOIHO OmepupoBaTh MOHATHAMU: aprUPMETHUECKas U TeOMeTpUUYecKas Mporpeccus,
0ecCKOHEYHO YOBIBAIOIIAsl TEOMETPHUECKAasl MPOTPECCHS; IMHEUHBIN 1 YKCIIOHEHITUAIbHBIN
poct, popmyIia CI0KHBIX MPOIEHTOB; UMETh MPECTaBIEHNE O KOHCTAHTE €.

Hcnons3oBaTh IporpeCcCruu Uid pCIICHUA PCAJIbHBIX 3a/]dad ITPUKIIAIHOTrOXapaKTepa.

CBO6OI[HO ONeprupoOBaTh IMOHATUAMMU: oCIaCa10BAaTCIIbHOCTD, CITIOCOOBI 3agaHusA
HOCHCHOB&TGHBHOCTCﬁ, MOHOTOHHBIC U OTPaHUYCHHBIC MTOCIICAOBATCIBHOCTH, ITIOHUMAThH
OCHOBBI 3apOKACHUSA MATCMATHYCCKOI'O aHaJIM3a KaK aHaJIn3a OCCKOHEYHO MallbIX.

CB00OHO OomepupOBaTh MOHATHUSMHU: HETIPEPBIBHBIC ()YHKIIMW; TOYKH pa3pbiBa rpaduka
GyHKLIMY; aCUMITOTHI rpaduKa QYHKIIUH.

CB00Oo/HO omepupoBaTh MOHATHEM: (DYHKIMS, HENpepbIBHAs Ha OTPE3Ke; MPUMEHSThH
CBOICTBA HEMPEPHIBHBIX (PYHKIIWH JIJIsl pEIICHHS 3a/1a4.

CBoOOsHO oOmepupoBaTh MOHATUAMHU: TE€pBasi M BTOpas IPOU3BOAHBIC (YHKIINH,
KacatesbHasl K TpaduKy QyHKITUH.

Berumciaste mpom3BOMHBIE CYMMBI, IMPOHM3BEICHHS, YaCTHOTO M KOMITO3MIUH JIBYX
(GyHKLUH; 3HATh TPOU3BOIHBIC YIEMEHTAPHBIX (QYHKITUI.

Hcnonb30BaTe T€OMETPUYECKHM W (U3UYECKUH CMBICT TMPOU3BOJHON ISl pPELICHUs
3a1ad.



Hcnonb30BaTh MNpPOU3BOAHYIO [UIsl HMCCIENOBaHHMS (YHKIUM HAa MOHOTOHHOCTH U
HKCTPEMYMBI.

HaxomuTte Hanbomblliee U HaUMEHbBIIEEe 3HAYCHUS] (PYHKIIMH HEMPEPHIBHOWHA OTPE3KE.

HMcronp30BaTh MPOU3BOAHYIO U HAXOKICHHUS HAMIYYIIErO PEIICHHS B MPUKIAIHBIX, B
TOM YHCIC COIHAIbHO-OKOHOMHYCCKHX, 3a7adyax, I OIpPEICIICHUS CKOPOCTH U
YCKOPEHHUs Ipoliecca, 3aIlaHHOr0 (GopMyIIoit uiu rpadukom.

CB0OOOMHO OIEpPUPOBATh IOHATHAMH: IE€PBOOOpa3Has, ONpPEACICHHBI HMHTETrpal;
HAXOJUTh MIEPBOOOPA3HbIE 3JICMEHTAPHBIX (DYHKIMI U BBIYUCIIATH MHTErPaI 1Mo (Gopmyiie
Hrrorona—Jleitbuuma.

Haxoautp momaay miockux Guryp u 00bEMBbI TEJI ¢ TOMOIIBIO HHTETpaa.

Nmets mpejicraBieHUE O MaTEMaTHYECKOM MOJCIHMPOBAHUM HA TPUMEPE COCTABIICHUS
muddepeHIMaTbHBIX YpaBHEHUH.

Pemarsn IMPUKIAAHBIC 3a/la4i, B TOM YHUCJIC COIMHAJIbHO-3KOHOMHWYCCKOI'O U (1)I/I3I/I‘ICCK01"O
XapakTepa, CpeaACTBAMH MAaTEMATUYCCKOT'O aHAJIMN34a.

MHuoskecTBa M JIOTHKA

e (CB00OOAHO ONEPUPOBATH MOHITUSIMHU: MHOXKECTBO, OTIEPALIMU HAJl MHO)KECTBAMH.

® licnosnp30BaTh TEOPETHKO-MHOKECTBEHHBIM  ammapar Uil ONMCAaHUs  pealbHBIX
IIPOLIECCOB U SIBJIEHUH, NIPU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX IPEIMETOB.

e (CB0o0OOAHO OmNEpUPOBATh NOHATUSAMH: ONPENEICHUE, TEOPEMa, YPaBHEHHUE- CIEJCTBHE,
CBOMCTBO MaTeMaTH4eCKOro OOBEKTa, /10Ka3aTelIbCTBO, PABHOCWIIbHBIE YpPaBHEHHUS U
HEPaBEHCTBA.

Il1anupyemsle npeaMeTHbIe pe3yabTarhl OCBOCHUS Kypca
«I'eomerpus»

® (CB00OAHO OMEpUPOBATH OCHOBHBIMU MOHSATHSIMHU CTEPEOMETPUU IPHU PELICHUH 3a]ad U
IIPOBEICHUHN MaTEMAaTUYECKUX PACCYKICHHIA.

® [IpuMeHATH AKCHMOMBI CTEPEOMETPUM U  CIEACTBUS U3 HHUX IIPU  PELICHUU
FeOMETPUYECKUX 3aau.

e KiaccupuuupoBarh B3aMMHOE pPacHoOJIOKEHUE MPSMBIX B MPOCTPAHCTBE; MJIOCKOCTEH B
IIPOCTPAHCTBE; NPAMBIX U INIOCKOCTEN B IPOCTPAHCTBE.

e (CBo0OAHO OMepUpOBaTh MOHATUSMH, CBA3AHHBIMU C YIJIaMU B MPOCTPAHCTBE: MEXIY
IIPSIMBIMU B IIPOCTPAHCTBE; MEXKIY IIPSIMOU U IIOCKOCTHIO.

e (CB000aHO OMEPUPOBATH MOHATHIMHU, CBSI3aHHBIMU C MHOTOTPAHHUKAMH.

e (CB00OOAHO pacro3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (IIpHU3Ma, MHpaMHJA,
IPSAMOYTOJIbHBIN Mapasuiesienumnen, Kyo).

¢ KnaccupuuupoBaTb MHOTOIPaHHHUKH, BEIOWPAst OCHOBaHMS IS KiIacCU(UKALIMK.

e (CB0OOAHO ONEPUPOBATH MOHATUSAMH, CBSI3aHHBIMH C CEUYEHHEM MHOTOTPAHHUKOB



IIJIOCKOCTBIO.

BeimonHsTh mapamiensHoe, HEeHTPaTbHOEe B OPTOrOHAJIBHOE MPOEKTUPOBaHUE QUTYP Ha
IUIOCKOCTB; BBITTOJHATH U300paskeHus! PUTyp Ha TIIOCKOCTH.

Ctpouth ceueHUs: MHOTOIPAaHHUKOB DPA3JIMYHBIMU METOAAMH, BBIMOIHATH (BBIHOCHBIEC)
IUIOCKHE YePTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUI CBEPXY, COOKY, CHHU3Y.

Boruncnsate  miuomaau  MOBEpPXHOCTEH  MHOTOIPAaHHUKOB  (Ipu3Ma, MHHUpaMuja),
FEOMETPUUYECKUX Tell C MPUMEHEHHEM (POPMYIL.

CB00OOMHO oOmNEepUpoBaTh MOHSATHSAMU: CHMMETPHS B TIPOCTPAHCTBE; IEHTP, OCh H
IUIOCKOCTh CUMMETPUH; LIEHTP, OCh U INIOCKOCTh CUMMETPHUH (PUTYPBHI.

CBOOOJHO OMEpUPOBATH MOHATHUSMHU, COOTBETCTBYIONIUMH BEKTOpaM M KOOpAMHATAM B
MIPOCTPAHCTBE.

BrpinosiHATE AEHCTBUS HAZl BEKTOPaMU.

Pemate 3agaud Ha J0KAa3aTeIbCTBO MATEMATHYCCKUX OTHOIICHWN W HaXOXKICHHC
TCOMCTPUUICCKUX BCJIMYHH, IMPpUMCHA HU3BCCTHBIC MCTOABI Ipu PECIICHUU
MaTEeMAaTUYCCKHUX 3a/lad IMOBBIIICHHOI'O U BBICOKOI'O YPOBHACIIOKHOCTH.

[IpuMeHATH mpocTeNIINe NTPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO- KOMMYHHUKAIIHOHHBIE
CHUCTEMBI IIPU PEILIEHUH CTEPEOMETPUUECKUX 3a1au.

W3BnekaTh, NpeoOpa3oBbIBATE U MHTEPIPETUPOBATH HH(POPMAIIHIO O MPOCTPAHCTBEHHBIX
reoMeTpuUecKux GuUrypax, IpeaCTaBICHHYIO Ha YepTeKax U PUCYHKaXx.

IIpuMeHATh NONy4EeHHBbIEC 3HAHUSA HA NPAKTHKE: CPAaBHUBATh U aHAJIU3UPOBATh pEajbHBIC
CUTyallud, IPUMEHATh U3Y4YCHHBbIE IIOHATUSA B IPOLECCE IIOMCKA  PELICHUs
MaTeMaTU4ecKu CPOpMYIUPOBAHHOMN MPoOIEMBI, MOIEIUPOBATh PEAJIbHBIE CUTYAllUH Ha
A3bIKE TE€OMETPHM, MCCIEN0BATh IOCTPOEHHBIE MOJEIH C  HCIOJIb30BAHHEM
FeOMETPUUYECKUX MOHATHI U TeopeM, amnrnapara ajiredpsl; peiaTh NPakTUYECKUe 3aauH,
CBSI3aHHBIE C HAXO0XICHUEM I'€OMETPUYECKUX BEIUYMH.

Nwmets npeacTaBneHuss 00 OCHOBHBIX ATalax pa3BUTHSA T'€OMETPUU KaK COCTaBHOM 4acTu
byHaamMeHTa pa3BUTHS TEXHOJIOTHH.

CB0OOOHO OmEepHpOBaTh MOHATUSMHU, CBS3AHHBIMHU C IMUIMHIPUYECKON, KOHMUYECKON M
cheprueckoit MOBEpXHOCTAMU; OOBACHATH CIIOCOOBITIONyYEHUS.

OrepupoBaTh TOHATHSIMH, CBS3aHHBIMH C TEJlaMU BPALICHHS: LWINHIPOM, KOHYCOM,
cdepoii u mapom.

Pacmo3naBate Tema BpamieHus (IIMIMHAP, KOHYC, cdepa U map) U 00BACHATH CIIOCOOBI
MOJIYYCHHA TCJI BpAIlLICHU.

KnaccudumupoBars B3auMHOE pacronoxeHnue chepol U MIIOCKOCTH.



BbUHcnsaTh BENMYMHBI AJIEMEHTOB MHOTOTPAHHHMKOB W TEJ BpallleHUs; OOBEMBI U
IUIONIA/IM TOBEPXHOCTE MHOTOIPAaHHUKOB U T€J BpPAILLEHUS, T€OMETPUUYECKUX Tell C
npUMeHeHueM (HOpMYyIL.

CB00O/HO OIEpUpOBaTh MOHATHSIMH, CBA3aHHBIMU C KOMOWHAIMSIMH TEJN BPAIICHUS H
MHOTOT'PAaHHHKOB: MHOTOTPAHHUK, BIIUCAHHBIA B c(epy M ONMMCAHHBIA OKOJIO chepsl;
cdepa, BIMCaHHAsi B MHOTOTPaHHUK WU TEJIOBPAILCHHUSL.

Beraucaars cooTHOIIECHUS MCXAYy IIomaasaMunu HOBerHOCTefI H 00BbEMaMu l'IOI[O6HBIX
TECII.

N300pakaTh u3ydaemble (UTYpPBI; BBINONHATH (BBIHOCHBIC) IUIOCKHE YEPTEXKU W3
PHCYHKOB IIPOCTBIX 00BbEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTh CEUEHUS Tel
BpAalCHUS.

W3BnekaTh, HHTEPIPETUPOBATH U MPEOOPa30BBIBATh HHPOPMALIUIO O MIPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUTypax, MpeCTaBICHHYIO Ha YepTEeKax U PUCYHKAX.

CB000IHO onIEpUPOBATh MTOHITHEM BEKTOP B IIPOCTPAHCTBE.
BEIMONHATE Onepanuy Hajl BEKTOPaMH.
3aaBaTh INIOCKOCTh YPaBHEHUEM B JEKapTOBOI cucTeMe KOOpIuHaT.

Pemiate FeOMCTPHUYCCKUC 3ada4u Ha BbBIYHUCIICHUC YIJIOB MCXKAY IMPSIMBIMH U
IIJIOCKOCTAMHM, BbIYHMCICHHUC paCCTOHHI/Iﬁ OT TOYKHM OO0 INNIOCKOCTH, B IICJIOM, Ha
MNPUMCHCHUC BCKTOPHO-KOOPANHATHOI'O METOJa IIPpU PCIICHUH.

CB0OOHO OmepupOBaTh MOHATUSMU, CBI3aHHBIMH C JIBDKEHUEM B MPOCTPAHCTBE; 3HATH
CBOMCTBA JIBM)KEHUM.

BBINIOJIHATh W300pa)KeHHs] MHOTOTPAHHUKOM M TeJ BpallleHus MpH MapaieIbHOM
NIEPEHOCE, LIEHTPAJIbHOW CUMMETPHUH, 3€PKAJIBbHOM CHUMMETPHUM, NPU IOBOPOTE BOKPYT
npsIMOi; TpeoOpazoBaHus 000U

CtpouTh ceueHus: MHOTOTPAaHHUKOB U TEJ BpalleHUs: CEYeHHs HUINHpa (TapalieIbHO
U TEPIEHIUKYIISIPHO OCH), CEUeHHsI KOHYyca (MapajielbHOe OCHOBAHMIO U MPOXOJIsIlee
yepe3 BepIIrHY), CEUYCHUS Iapa.

Hcnonp30BaTe METOJABI IMOCTPOCHMSI CEYEHMH: METOJ[ CIIEJJOB, METOJ BHYTPEHHETO
IIPOEKTUPOBAHUS, METO]I IIEPEHOCA CEKYIIEH MIOCKOCTH.

Jloka3pIBaTh F€OMETPUUECKHUE YTBEPKACHHUS.

[IpumensTh reomeTpuueckue GaxkThl A pEIIeHUs CTEPEOMETPHUYECKUX —3ajad,
MPEIOIArafoIIuX HECKOJIBKO IIATOB PEUICHHUs, €CIIM YCIOBHUS IPUMEHEHHUS 3a/JaHbl B
SIBHOW M HEeSIBHOU (popme.

Pemarn 3aJa4l Ha J0Ka3aTCJIbCTBO MAaTCMAaTHUYCCKUX OTHOILICHUN U HaxXO0XJICHUC



TCOMETPHUICCKUX BCIUYMH.

[IpuMeHATH IPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIL[MOHHBIE CUCTEMBI IIPU
PELICHUU CTEPEOMETPUYECKUX 3a1a4.

[IpuMeHsTH MOTy4YEeHHbIE 3HAaHUS HA [IPAKTUKE: CPABHUBATh, aHAJIM3UPOBATH U OLICHUBATh
pealibHble CUTYalluy; IPUMEHSITh U3YUYEHHBIE MOHATHUS, TEOPEMBI, CBOMCTBA B IPOLECCE
MOKMCKA pEIIeHUs MaTeMaTu4ecku cHOopMyIHpOBAaHHONW NPOOJIEMBbI, MOJEIUPOBATH
pealbHbIE CHUTYallUH HA SI3bIKE€ TE€OMETPUM, HCCIEAOBATh IIOCTPOEHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKHUX IOHATUH W TeopeM, ammapaTa ajireOphl, peuarb
MIPaKTUYECKHE 3aa4H, CBI3aHHbBIEC C HAXOKJIECHUEM F€OMETPUUECKUX BEJINYHUH.

Nmets npeaACTaBJICHUA 00 OCHOBHBIX dTamax Pa3BUTHA I'COMCTPUHU KaK COCTaBHOM YacTH
q)YHI[aMeHTa Pa3BUTHUA TEXHOJIOTHUH.

INVIAHUPYEMBIE IPEJMETHBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'OKYPCA
«TEOPUSA BEPOATHOCTH U CTATUCTHUKA»

CB000IHO OnIepUpOBaTh MOHATUAMU: Tpad, MIOCKUH Tpad, CBA3HBIN rpad, myTh B rpade,
eTIb, IIUKII, IEPEBO, CTENICHb BEPIINHBI, IEPEBO CIYYAHOTO SKCIIEPUMEHTA.

CB00OOMHO OMEpPHPOBATH TMOHATUSAMHU: CIYYalHBIA OSKCIIEPUMEHT (OIBIT), CIy4YailHOe
coObITHE, AJIEMEHTAapHOE Cly4ailHOe CcOObITHE (JIEMEHTapHBbIM HUCXOA) CilIy4daillHOro
OMBITA; HAXOAWTh BEPOSTHOCTH COOBITHH B  ONBITaX C PaBHOBO3MOXKHBIMHU
DIIEMEHTAPHBIMH COOBITUSIMH.

Haxomuts u GopMynupoBath COOBITHS: TIEpeceueHne, 0ObEIUHEHHE JTaHHBIX COOBITUA,
COOBITHE, TPOTUBOIMOJIOKHOE  JIaHHOMY;  HCIOJb30BaTh  JuarpaMmbl  Oiinepa,
KOOPJIMHATHYIO MpPSIMYIO U peIIeHUs 3ajad; I0JIb30BaThCsl (OPMYIIOH CIIOKEHUS
BEPOSTHOCTEN JJIs1 BEPOSITHOCTEN ABYX U TpEX CIIy4ailHBbIX COOBITHH.

OnepupoBaTh TOHSATHUSMH: YCJIOBHAas BEPOSITHOCTh, YMHOXXEHHE BEpPOSTHOCTEH,
HE3aBHCHUMBIE COOBITHS, JEPEeBO CIy4alHOTO SKCIIEPUMEHTA; HAXOAUTh BEPOSTHOCTHU
COOBITHIA ¢ TTOMOIIBIO TIPAaBHJIA YMHOXKEHHUS, JIEpeBa CIy4alHOTO OMBITA, HCIOJIB30BaTh
dbopMyny MOIHON BEPOATHOCTH, (HOPMYITY baitecanpu  pemenun 3a/1a4;
OTIpENIEeIATh HE3aBUCUMOCTh COOBITHI 10 (opMysie M 1O OpraHu3aluH CIIy4aifHOTO
SKCTIEpUMEHTA.

[IpumeHsaTh H3yyeHHbIE KOMOMHATOpHBIE (OPMYINBI [ TNEPEYUCIICHUS 3JIEMEHTOB
MHOXECTB, 3JIEMEHTApHBIX COOBITHM CIy4aifHOTO OMBITA, PELICHUs 337ad [0 TEOPUH
BEPOSITHOCTEH.

CB0OOHO ONIEpUPOBATH MOHSATUSIMU: OMHAPHBIN CITYYaiHBIN OMBIT (MCIIBITAHKE), YCIIEX U
HeyJaya, HE3aBUCHUMbIC WCIBITAHUSA, CEpHUSl UCHBITAaHUIN; HAXOAUTh BEPOSTHOCTU
COOBITHI: B CEPUU MCIBITAHUMA IO MEPBOTO yCIeXa; B CEpUU HCHBITaHWN bepHymm; B
OTIBITE, CBSI3aHHOM CO CITy4alHBIM BHIOOPOM U3 KOHEYHON COBOKYITHOCTH.

CBoOoOgHO  omepupoBaTh  TMOHATUSIMU:  CilydailHas  BEJIMYMHA, paclpeneeHHe



BEPOSTHOCTEW, JAuMarpaMma pacmpefeneHus, OuHapHas  cioyd4aiiHas BEJIMYMHA,
reoMeTpruuecKoe, OMHOMMAIbHOE paclpeieieHue.

OHepI/IpOBaTB IIOHATHUAMU. COBMECTHOC PpPaACHpEACICHUE [IBYX CHy‘l&fIHBIX BCJIMYHH,
HUCIIOJIBb30BAaTh TaGJ’II/IHy COBMCCTHOI'O pacnpeaciiCHus ABYX CﬂyqaﬁHbIX BCJIIMYHUH OJIA
BBIACIICHUA  paCHpCACICHUA Kaxxgoi BCJIIMYHUHBI, OIpeaAcCICHUsd  HC3aBUCUMOCTH
CﬂyqaﬁHBIX BCJIMYHH.

CB00OHO OmnepupoBaTh MOHATUEM MAaTEMaTHYECKOTO OKUIAHHS CIIy4allHOM BEITHMYUHBI
(pactipeenienusi); MPUMEHSITh CBOMCTBA MAaTeMaTHYECKOTO OXUJAHUSA TPU PEIICHUH
3a[a4; BBIYMCIATH MaTeMAaTUYECKOE OXHJaHWe OMHOMHAIBHOTO M T€OMETPHYECKOIO
pacrpeeneHui.

CB0OOHO OmEepUpOBaTh MOHIATHIMH: AUCIIEPCHS, CTAHAAPTHOE OTKJIOHEHHUE CIy4ailHON
BEJIMYMHBI; MPUMEHATh CBOMCTBA IUCIEPCUU CIIy4allHON BEIUYUHBI (pacripeieieHHs])
IpyU  PEHICHUH  3a/ay; BBIUUCIATH JUCIEPCHUI0O U CTAHAAPTHOE  OTKJIOHEHHUE
FEOMETPUUECKOT0 U OMHOMHUAIBHOTO pacIpeaeIeHui.

Boruncnsate BBHIOOPOYHBIE XapaKTEPUCTUKU 1O JAHHOW BBIOOpPKE U OIICHUBAThH
XapaKTePUCTUKU  TEHEPAIbHOM  COBOKYIIHOCTHM  JAHHBIX IO  BBIOOPOYHBIM
xapaktepuctukaM. OIIeHUBaTh BEPOSITHOCTH COOBITUH U MPOBEPSTH MPOCTEHIINE
CTATUCTUYECKUE TUTIOTE3HI, MOJIb3YSICh M3YYECHHBIMHU pacrpeaeneHusIMu



1.4. KosimuecTBO 4aCOB HA OCBOCHHUE MPOrPaAMMbI M CUMILINHBI:

Jns cienanbHOCTH:
20.02.05 Opranuzamusi onepaTuBHOTO (SKCTPEHHOI'0) PearupoBaHUs B UPE3BBIYAHHBIX CHUTYaIUSIX
(6a3oBast OATOTOBKA)
VYyebnas Harpyska (Bcero) - 316 4acos,
8 MoM uucine:
YyeOHas Harpy3ka Bo B3aUMOJICHCTBHH ¢ TIpernoaaBaresieM — 316 4acos;
8 MoM uucine:
- 1abopaTopHbIe U MpaKTUUecKue 3aHsATus - 0 yacos
- camocTosiTenbHas padbora — 0 yacos



2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JJUCHUILIUHBI

2.1. O0bem yueOHOH JUCHUNIMHBI U BU/bI Y4eOHOH padoThl

Bun yuebHol paboThl

O0BeM 4acoB

YyeOHasi Harpy3ka (Bcero) 316
YueOHasi HATPY3Ka BO B3aHMO/IeCTBHH C NMpenoaaBarTejaeM, B TOM YHCIe 316
[IpakTuyeckue paboThl/ B (hopMe MPAKTHUECKOM MO OTOBKH 0/0
KontpossHbIe paboThI -
CamocrosiTesibHast padoTa -
[TpomexxyTouHas aTTecTanus (IK3aMeH) 10




2.2. Conep:xxanue yuyeonou nucuumannbl [TY /.01 MatemaTuka

HaumeHoBaHue Conep:kanue y4ye0OHOro MaTepuaa, J1ad0paTopHble U MPAKTHYECKHE PadoThl, O0bem yacoB | @opMupyembie
pa3esioB U TeM caMoCTosiTeJIbHAs padoTa 00y4aroUMXcs KOMIIeTeHIIUH
1 2
Pa3nes 1.IloBTOpeHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 20 OK1-O0OK07
Tema 1.1 Coaep:xkaHue y4eOHOro MaTepuaJa
enp n 3anaun bazoBbie 3HaHUS U yMEHUS 110 MaTEMaTHKE B IPO(PECCHOHATBHON U B TIOBCEHEBHOM 2
MaTEMaTUKU IIpU JESATEIIBHOCTH.
OCBOEHUU KomOunupoBanHoe 3aHsTHE
CHELMAIBHOCTH
Tema 1.2. Yucna u Coaeprxanue yueOHOro MaTepuaJa
BBIYHCIICHUS. JleWicTBUS HaJ| MOJIOKUTENIHBIMU M OTPULIATEIbHBIMU YHCIaMU, OOBIKHOBEHHBIMU U 2
BoipasceHns JECSITUYHBIMU IPOOSMHU.
- JlericTBus co creneHs MU, (OPMYITBI COKPAIICHHOTO YMHOXKCHHSI.
Npeobpa3oBanHs KomOunupoBaHHoOe 3aHsTHE
Tema 1.3. IIpodeccuonanbHO-0OpHEeHTHPOBAHHOE CO/lep:kaHMe (coep:KaHue TPUKJIATHOTO 2
I'eomeTpus Ha TUIOCKOCTH | MOAYJIfA)
Bunel ninockux ¢Guryp U ux miomaib.
IIpakTHKO-OpMEHTHPOBAHHBIE 337ja4l B KypCe T€OMETPHUH Ha IUIOCKOCTH
Tema 1.4 Coaep:xanue yueOHOro MaTepuasa 4
ITpouentHbie Bbunciaenus | [IpocTeie mpoleHThl, pa3Hble ciocoObl MX BhruncaeHus. Cl0KHbIE TPOIIEHTHI
Tema 1.5 Coaepxanue yueOHOIro MaTepuaia
VYpaBHeHUs U Jluneiinble, KBaJpaTHbIE, APOOHO-TMHEITHbIE YpaBHEHUS 1 HEPABEHCTBA 2
HEPABEHCTBA
Tema 1.6 Coaep:xanue yueOHOro MaTepuaJia
Cucrempl ypaBHEHUH 1 CriocoObI pemieHusi CHUCTEM JMHEWHBIX ypaBHeHWH. [lomsTws: marpuma 2X2 m 3X3, | 6
HCPaBCHCTB onpezaenurTens Marpuisl. Meron aycca. CucremMbl HeTMHEHHBIX ypaBHEHUH. CHCTEMBI
HEPABCHCTB
KomMbOuHmpoBanHoe 3aHsTHE
Tema 1.7 Conep:kanue y4eOHOro MaTepuasa
BxomHOI KOHTPOIIB Breruncnenus u npeoOpa3oBaHus. Y paBHEHUS ¥ HEpaBeHCTBA. [ eoMeTpust Ha TUIOCKOCTH | 2




| KourponbHas paGota

Pa3nea 2. IIpsiMble M IVIOCKOCTH B IIPOCTPAHCTBE 20
Tema 2.1. Copep:kanue y4eOHOro MaTepuaa
OCHOBHBIE TOHATUS [Ipenmer crepeomerpun. OCHOBHBIE TOHATHA (TOYKA, TMpsiMas, IUIOCKOCTb, | 2
CTEPEOMETPUHU. npocTpanctBo). OCHOBHBIE aKCHOMBI cTepeoMeTpui. [lepecekaromuecs, napauieabHble
PacrnionoxeHnue npsAMBIX U | M1 CKpeUIMBaoIIuecs mnpsiMble. lIpu3Hak M CBOMCTBO CKPEHIMBAIOIIMUXCS TPSMBIX.
IIJIOCKOCTEN OcCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPBHI.
KoMOuHMpoBaHHOE 3aHATHE
Tema 2.2. Coaep:xxanue yueOHOro MaTepuaJia
[apaimieabHOCTh IpsiMbIx, | [1apalUleNbHble  npsAMas M mIockocTs. Omnpenenenue. IlpusHak.  Cpolictsa (c|6
HPAIMOM H ILIOCKOCTH, nokasarenbcTBoM). [lapamnensusie miockoctu. Omnpenenenue. [Ipuznak. CpoiictBa (c
Joka3aTenbeTBOM). TeTpasap u ero snemeHTHl. [lapannenenumnes U €ro 3JI€MEHTHI.
TLIOCKOCTEH CBoiicTBa MPOTUBOIOJIOKHBIX TpaHed W JuaroHaneu mapamienenumnena. [locrpoenue
ceueHnii. Pemenue 3agay.
KoMOuHMpOBaHHOE 3aHSITHE
Tema 2.3. Coaepxanue yueOHOro MaTepuaa
TepreHMKyIIpHOCTH [leprienmukynsapaple  mpsiMble. [lapaienbHBlE  TpsIMBIe, TIEPICHIUKYISPHBIE K | 2
TIPSIMBIX, TIPSIMOIL 1 mwiockocTd. IIpu3HaK NepneHIuKYISIpPHOCTH NPSAMOM U IIOCKOCTH. JlOKa3aTeNbCTBO.
IIOCKOCTH, TUTOCKOCTEH [lepnenpukynssp w  HakinoHHas.  [lepneHaukynsapHsle  1wiockocTH.  IIpu3Hak
MIEPIEHIUKYJIIPHOCTHU IUIOCKOCTEN. JloKa3aTenbCTBO.
PaccrosiHus B ipocTpaHCcTBE
KomOunupoBaHHoe 3aHATHE
Tema 2.4. Coaepxanue yueOHOro MaTepuaa
Teopema o Tpex Teopema o T1pex mnepneHaukynspax. JlokazarenbctBo. Yrona wmexay npsmod u |4
NEPIEHIUKYIIApax IJIOCKOCTBI0. YTOJI MEXAY INIOCKOCTSMHU
KomOunnpoBanHoe 3aHsTHE
Tema 2.5. IIpodeccnoHabHO-OPUEHTUPOBAHHOE CoJepkaHue (coAep:KaHMe TMPUKJIIATHOIO
[TapannensHsie, MOJLYJIst)
MepIEeHIUKYIISIPHBIE, Akcuombl crepeoMeTpud. [lepneHInKyIsIpHOCTh MPSAMOI U TNIOCKOCTH, MapajuieabHOCTh | 4
CKPEIMBAIOIINECS JBYX NPAMBIX, EPIEHIUKYJISAPHBIX IUIOCKOCTH, NEPIEHIUKYIPHOCTD MJIOCKOCTEN
IPSIMbIE
Tema 2.6. Coaeprxanue yueOHOIro MaTepuaia
Pemenue 3agau «PacnosnokeHue npsMbIX U III0OCKOCTENW B IPOCTPAHCTRBE. 2

Pewmenue 3anau. IIpsimele

" IJIOCKOCTH B

[lepneHIMKYISPHOCTD U NAPAJUIEIBHOCTD MPSAMBIX U MJI0cKocTel. CKpelrBaomuecs
IIPSAMBIEY

OK1-OK07




IIPOCTPAHCTBE KontposnsHas pabora
Pa3nea 3. KoopanHaTsl H BeKTOPBI 16
Tewma 3.1 Coaep:xkaHue yueOHOro MaTepuaja OK1-0K07
JlekapToBbI KOOpAMHATEL | JleKkapTOBBI KOOpAWMHATHI B mpocTpaHcTBe. [Ipocreifmme 3amaum B KoopAauHartax. | 4
B IIPOCTPAHCTBE. PaccrosiHre Mexny AByMs TOUKaMM, KOOPJUHATHI CEPEAMHBI OTPE3KaA
Paccrosinue mexny nBymst KoMOuHMpoOBaHHOE 3aHATHE
Toukamu. Koopaunarst
CEpEJIMHBI OTPE3Ka
Tema 3.2 Coaep:xanue y4eOHOIro MaTepHuaJia
Bekropel B npocTpancTse. | Bexktops! B mpocTpaHcTBe. CII0KEHUE U BBIYMTAHHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha | 6
Yron mexay Bektopamu. | yucno. KomminanapHele BekTopbl. CkalsipHOE Npou3BeJeHHE BEKTOpOB. PasnoxkeHue
CkaisipHOE IPOM3BEJCHUE | BEKTOpA 10 TPEM HEKOMIUIAaHAPHBIM BekTopaM. KoopauHaThl BEKTOpa, CKAaISIPHOE
BEKTOPOB IIPOU3BE/ICHNE BEKTOPOB B KOOPAMHATAX, YTOJl MEKIY BEKTOPAMHU, YTOJI MEXIY MPSIMOU
U IUIOCKOCTBIO, YroJl MEXIY IIOCKOCTSAMHU. YpPaBHEHME IUIOCKOCTH. l'eomeTpruecKui
CMBICIT OTIPEICTTUTENS 2X2
KomOuHupoBaHHOE 3aHsATHE
Tewma 3.3 IIpoeccnoHa/IbHO-OPHEHTHPOBAHHOE COJep:KaHUe (CoaepikaHHe NPHUKJIATHOIO
IIpaktuxo- MO/LYJIst)
OpPMEHTUPOBaHHbIE 3a1a4u | KoopauHaTHas TUIOCKOCTh. BBIUMCIIEHME pacCTOSHUM M IUIOMAAeHd Ha IUIOCKOCTH. | 3
Ha KoopauHaTHOHN | KonnuecTBeHHbIE pacyeThbl
IIJIOCKOCTH
Tema 3.4 Coaepxanue yueOHOro MaTepuaa
Pemrenue 3a1au. Pemenue 3anau «JlekapToBbl KOOPIMHATHI B IPOCTPaHCTBE. BEKTOpHI B MPOCTpaHCTBE. | 2
KOOpP/HHATH 1 BEKTODHI CnoxxeHue W BBIYMTAHHME BEKTOPOB. YMHOXEHHE BEKTOpa Ha 4yuciio. KommianapHbie
BEeKTOpbl. CKalsipHOE MPOU3BEACHHE BEKTOPOB. Pa3iiokeHHe BEKTOpa IOTPEM
HEKOMIUIaHApHbIM BekTopam. [Ipocredimme 3amaunm B KoopauHaTtax. KoopauHartsl
BEKTOPA, PAacCCTOSHHME MEKIY TOYKAaMHU, KOOPAMHATBl CEPENMHBI OTPE3Ka, CKAISIPHOE
IIPOU3BEICHNE BEKTOPOB B KOOPAMHATAX, YIOJl MEXY BEKTOPaMH, YroJl MEXy MPsSMON
U TUIOCKOCTBIO, YTOJI MEKIY IIOCKOCTSIMU»
KonTponbhas pabora
Pa3nea 4. OcHoBbI TpuronoMerpuu. Tpuronomerpudyeckue GyHKIUH 40 OK1-O0OK07
Tema 4.1. Conep:kanue y4eOHOIro MaTepuaa
TpHUroHOMETpUYECKHE Panuannas mepa yria. IloBopoT Touku BOKpyr Hauana koopauHat. OnpeneneHue 4

CHHYCa, KOCMHYCa, TAHI'CHCAa 1 KOTAaHI'CHCA. 3HaKku CHHYCA4, KOCMHYCa, TAHTCHCA U




(GYHKIIUM TPOU3BOJILHOTO
yria, ynciia. Paguannas u
rpagycHas Mepa yria

KOTaHI'CHCA I10 YE€TBCPTIAM. 3aBHCHUMOCTh MCXKAY CHHYCOM, KOCHHYCOM, TAHI'CHCOM U
KOTAHI'CHCOM OJITHOI'O M TOI'O K€ yIJjla

Komb6unupoBanHoe 3ansrue

Tema 4.2

OcHOBHbIE
TPUTOHOMETPUUECKHE
TO>KJIECTBA.

DopMyIIbl IPUBEIACHUS

Conep:xaHue y4eOHOro MaTepuaJia

Tpuronomerpuyeckue Toxznectsa. CuHyc, KOCUHYC, TAHT€HC M KOTAHI'€HC yIJIOB a U - a.
DopMyIIbl IPUBEACHUS

Komb6unupoBanHoe 3ansrue

Tema 4.3

CuHyc, KOCUHYC, TAHT€HC
CYMMBI ¥ pa3HOCTH JIBYX
yraoB. CUHYC ¥ KOCUHYC
nBoiHoro yria. ®opmMyisl
II0JIOBUHHOTO yrja

Conep:xanue yueOHOro MaTepuaJia

CymMa 1 pa3zHocTh cuHYCOB. CyMMa U pa3HOCTb KOCUHYCOB. CHHYC U KOCUHYC
nBoiHoro yria. ®opMyisl nojgoBUHHOTO yriia. [IpeodpazoBaHus CyMMBI
TPUTOHOMETPHUYECKUX (DYHKIMH B IPOU3BEICHUE U TIPOU3BEICHUS B CyMMy. Bripaxenue
TPUTOHOMETPHUECKUX (PYHKLUI Yepe3 TAHT'€HC ITOJIOBUHHOI'O apryMEHTa.
[TpeoOpa3oBaHust MPOCTEHIINX TPUTOHOMETPHUECKUX BBIPAYKEHHH

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 4.4. ®ynknuu, ux
CBOICTBA.
Croco0sI 3aaHust

Conep:xxaHue y4eOHOro MaTepuaJia

OO6nacTh ornpeieneHUs] © MHOXKECTBO 3HaueHUH QyHKImii. YETHOCTD, HEUETHOCTD,
nepuoaAndHOCTh GyHKIMNH. CriocoObl 3aganus HyHKIIHMA

byHKmMi KoMb6uHnpoBanHoe 3aHsATHE
Tema 4.5 Coaep:xaHue yueOHOro MaTepuaJa
Tpuronomerpuueckue OO6uacth ornpeAesieHns] 1 MHOXKECTBO 3HaUYE€HUN TPUTOHOMETPHIECKUX (PYHKITUH.

(byHKLINHU, UX CBOMCTBA U
rpaduxu

YéTHOCTh, HEYETHOCTD, IEPUOAUYHOCTh TPUTOHOMETpUUYECKUX (yHKIMNA. CBOMCTBA U
rpaduku GYHKIMIA y = COS X, Yy =Sin X, y =1g X, y = Ctg X.

KOM6I/IHI/IpOBaHHOe 3aHATHC.

Tema 4.6 Coaeprxanue yueOHOro MaTepuaJa

[Ipeobpa3zoBanue

rpauKoB

TPUTOHOMETPUUECKUX CxxaTHe u pacTsbkeHue rpagukoB Tpuronomerpudeckux pynkuuii. [TpeobpazoBanue
byHKIMI rpaMKOB TPUTOHOMETPHUYECKUX (DYHKIIMH

Tema 4.7 IIpodeccnoHabHO-OPUEHTUPOBAHHOE CO/lepKaHNe (COMepP:KaHue MPUKJIATHOTO
Onucanue MOIYJIs1)

IIPOU3BOACTBEHHBIX Vcnonp30BaHue CBOMCTB TPUTOHOMETPHUYECKUX (YHKIUN B IPOPEeCCHOHATBHBIX

MponeccoB C MOMOIIbIO

3aa4dax




rpadukoB GyHKIHI

Tema 4.8 OGpaTHbIC

Copep:kaHue y4eOHOIro MaTepuaa

TPUIOHOMETPUYECKHE OOpatHbie TpUroHOMEeTpUYecKue GyHKIuH. VX cBOHCTBA U rpaduKu 2
GbyHKLIUU KoMOHHUpOBaHHOE 3aHATHE
Tema 4.9 Coaeprxanue yueOHOIro MaTepuasa
Tpuronomerpuueckue YpaBHeHue COS X = a. YpaBHeHHe SiN X = a. YpaBHeHue tg X = a, ctg x = a. Pemrenue 8
YPaBHEHHUS U HEPABEHCTBA | TPUTOHOMETPUIECKIX ypaBHEHUN OCHOBHBIX THUIIOB: IPOCTEUIIINE
TPUTOHOMETPUYECKHE YPABHEHUS, CBOJISALINECS K KBaPATHBIM, pelllaeMble
pasoKeHUEM Ha MHOXKHUTEIU, OMHOpoIHbIE. [IpocTeiiime TpuroHoMeTpuyecKue
HEpaBEHCTBA
KomOunupoBanHoe 3aHsTHE.
Tema 4.10 Coaep:xanue yueOHOro MaTepuaJia
CHCTEMEI CucreMbl MPOCTEHIINX TPUTOHOMETPUYECKUX YPAaBHEHUN 2
TPHTOHOMETPHYECKHX KomOunupoBanHoe 3aHsTHE
ypaBHEHUH
Coaepixanue yueOHOro MaTepuaJa
Tema 4.11 [Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX BBIpAKEHUH. Pellienne TpuroHoMeTpudeckux 2
Pemenue 3a1a4, OCHOBBI ypaBHEHHU U HEPABEHCTB B TOM YHCJIE C UCIIOJIH30BAHUEM CBOMCTB () YHKIIHMA.
TPUTOHOMETPHH. KonTponbHas pabota
Tpuronomerpuyeckue
byHKIIUU
Paspnen 5. KommiekcHbie yuciaa 8 OK1-0K07
Coaeprxkanue yueOHOro MaTepuaJa
[TonsiTue kommiekcHOro uncaa. ConpspkeHHbIE KOMILIEKCHBIEC YUCHa, MOAYJIb U 4
apryMeHT KoMIUIeKcHoro yucia. dopma 3anucu KOMIUIEKCHOTO YHciia (reoMeTpuyeckas,
TPUTOHOMETpHYECKas, anredpandeckas). ApupMeTHIEeCKHe JEHCTBHS ¢ KOMIUIEKCHBIMU
Tema 5.1 YHCIAMH
KommiekcHbie yncna KoMbunnpoBanHoe 3anstue
Conep:kanue y4eOHOTro MaTepuaa
BrinonHenue pacueToB ¢ HOMOIIBIO KOMIUIEKCHBIX yucen. [IpuMepsl ucnosib3oBaHus 4
Tema 5.2 [Ipumenenue KOMIUJIEKCHBIX YMCEIl
KOMILIEKCHBIX YHCell [IpakTrueckoe 3aHsiTHE
Pa3nea 6. Ilpon3Bognas pyHKIHH, ee IPHMEHEHHE 40 OK1-O0OK07

Tema 6.1

Conep:kanue y4eOHOIro MaTepuaa




[ToHsiTHE TPOU3BOTHOM.
@opMyIIbl ¥ IpaBUIIa
muddepeHmpoBaHus

OmnpeneneHne YUCI0BON OCIEI0BATENBHOCTH U CIIOCOOBI ee 3ananus. CBoiicTBa
YHCIIOBBIX IOCIeA0BaTeNbHOCTEN. ONpeaesieHue mpeelia nocieq0BaTeIbHOCTH.
Beruucnenue npenenos nocinegosatensHocteil. [Ipenen ¢pyHkuun Ha 6ECKOHEYHOCTH.
[Ipenen ¢pynkuuu B Touke. [lpupamenne aprymenra. [lpupamenue Gynkiun. 3agaun,
IIPUBOIALIME K MOHATUIO IPOU3BOAHON. Onpenenenne npon3BoJHOU. ANTOpUTM
OTBICKaHUS IPOU3BOAHON

Komb6unupoBanHoe 3ansrue

Tema 6.2 [IpousBoaHbie
CYMMBI, Pa3HOCTH
MIPOM3BEICHUS, YaCTHOTO

Copep:kaHue y4eOHOIro MaTepuaa

®opmynel quddepennmpoBanus. [Ipasuna nuddepeHnnpoBaHmst

KoMOuHMpOBaHHOE 3aHATHE

Tema 6.3

[IpousBoaHbIE
TPUTOHOMETPHUICCKUX
¢bynkuuii. [IponsBoanas
CIIOKHOU (DYHKITUU

Coaep:xanue yueOHOro MaTepuaJia

Onpenenenue cnoxxHoi ¢pyHkuuu. [Ipon3BoHas TPUTOHOMETPUYECKUX (YHKIUI.
ITpon3BoaHas coXHOU (HYHKIUU

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 6.4 Coaepixanue yueOHOIro MaTepuaJa

HousTue o [Tonsitue HenpepbiBHOM (yHKIIMU. CBOMCTBa HenpepbIBHOM (pyHKINU. CBA3b MEXKTY
HENPEPBIBHOCTH HENPEPbIBHOCTHIO M JUPPEepEeHINPYEMOCThIO PYHKIIUU B TOUKE. AJITOPUTM PELICHUS
¢yukunu. Meton HEPABEHCTB METOIOM MHTEPBAJIOB

WHTEPBAJIOB KomOuHupoBaHHOE 3aHsATHE

Tema 6.5 Coaep:xaHue yueOHOro MaTepuaJa

I'eomerpuyeckuii u
(bu3nuecKuit CMbICT

I'eomeTpuueckuil cMbICa MPOU3BOAHON (PYHKIIMH - YTTIOBOM K03((HUIIMEHT KacaTeIbHOI
K rpaduky GyHKIHU B TOUKE. Y paBHEHUE KacaTeNbHOU K rpaduKy QyHKIUU. AJITOPUTM

IIPOU3BOTHOM COCTaBJICHUS YpPaBHEHUs KacaTelbHOM K rpaduky dynkuuu y=f(X)
KomOunnpoBanHoe 3aHsTHE
Tema 6.6 Coaeprxanue yueOHOIro MaTepuaia
PuU3HYECKUI CMBICIT Ouznyeckuil (MEXaHMYECKUi) CMBICI TPOU3BOIHOMN - MTHOBEHHAs: CKOPOCTh B MOMEHT
MPOM3BOHON Bpemenu t: v =S ° ()
B
poeCCHOHATBHBIX
3aj1a4ax
Tema 6.7 Conep:kanue y4eOHOIro MaTepuaa

MOHOTOHHOCTH (DYHKITHH.

Bospacranne u yosiBanue GyHKIIUHA, COOTBETCTBUE BO3pACTaHUs U yObIBaHUS (PYHKITUN
3HaKy Npou3BOAHOM. [oHsATHE MPOU3BOIHOM BBICIIETO MOPSIIKA, COOTBETCTBUE 3HAKA




Touku sxcTpemMyma

BTOPOI1 MPOM3BOJHOM BHITYKJIOCTH (BOTHYTOCTH) (DYHKIIMH Ha OTpe3Ke. 3a1aun Ha
MaKCUMYM M MUHUMYM. [IOHSTHE aCUMIITOTHI, CIIOCOOBI X OIpeeIeHUsl. AJITOPUTM
uccien0BaHus QYHKIUH U TIOCTPOCHHUS ee Tpaduka ¢ MOMOIIBIO MTPOU3BOAHOM. J[poOHO-
JTUHEWHas! PYHKIUS

Komb6unupoBanHoe 3ansrue

Tema 6.8 Conep:kanue y4eOHOIro MaTepuaa
Uccnenosanue pynkuuii | Mccnenoanue GpyHKIUM Ha MOHOTOHHOCTD M IIOCTPOEHUE TPa(UKOB. 4
u nocrpoenue rpapukos | KomOuHMpoBaHHOE 3aHsATHE
Tema 6.9 Haubonbmee n | Comep:kaHue y4eOHOT0 MaTepuasa
HauMEHbIIIEe 3HAYCHUS Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 3HAYCHNH (PYHKIUH, TOCTPOSHHE TPadUKOB | 2
byHKIIUN MHOTOYJICHOB C MCIOJIb30BaHUEM amrmapaTa MaTeMaTHYeCcKOro aHaan3a
KoMOuHMpOBaHHOE 3aHATHE
Tema 6.10 Haxoxnenue IIpodeccnonanbHO-OPUEHTHPOBAHHOE COlePKaAHNE (COMepP:KaHUe IPUKIIATHOTO
ONTUMAJILHOIO MO/1YJIfA)
pe3ynbTaTa ¢ MOMOIIBI0
IIPOU3BOJHON B Haumensbiiee n Hanbosnblee 3HaueHne QyHKINUN 6
IIPAKTUYECKHX 3a7a4ax
Tema 6.11 Coaepixanue yueOHOro MaTepuaJa
Pemenue 3anau. Pemenue 3amau «®opmyisl u npasuia quddepernuposanns. McenenqoBanue GyHKkuni | 2
C TMOMOIIIbIO NTPon3BOAHOM. Hanbosnbiiee 1 HauMeHblee 3HaYeHNUs QYHKIAN
[TponsBosnHas GpyHKIUH, K 6
OHTpOJIbHAs paboTa
ee NpUMEHEHNe
Paspnen 7. MHOTOrpaHHMKHM M TeJ1a BpallleHUs 42
Tema 7.1 Coaeprxanue yueOHOro MaTepuaa
Bepimnsl, pebpa, rpanu [Tonstre MHOTOTrpanHuKa. ET0o aemMeHTsI: BepuHbI, pedpa, rpanu. J(naronaiis. 2
MHOTOTPaHHHUKA Ceuenue. Boinykiible M HEBBITYKJIbIE MHOIOIPaHHUKH
KomOunnpoBanHoe 3aHsTHE
Tema 7.2 Coaepxanue yueOHOro MaTepuaia
Ipu3ma, ee [Tonsitue npusmel. Ee ocHoBanus u 6okoBble TpaHu. Boicota mpusmel. [psmas u 2
COCTABJISIONIHME, ceuenne. | HAKIOHHAS mpusma. IpaBunbHas npusma. Ee ceuenne
TIpsiMast U paBHIIbHAS KomOnHupoBaHHoe 3aHsATHE
MIPU3MBI
Tema 7.3 Coaeprxanue yueOHOIro MaTepuaia
[Tapannenenunen, Kyo0. [Tapannenenumnen, CBOMCTBA MPSMOYTOJBHOTO Mapauienenumnena, kyo. Ceuenne Kyoa, 2

Ceuenue ky0a,

apajijicjcnuicaa




napajuiesienunena Komb6unupoBanHoe 3ansrue
Copep:kanue y4eOHOTro MaTepuaJa
Tema 7.4 [Mupamuna u ee anementsl. Ceuenue nupamusl. [lpaBunbHas nupamuaa. Y cedeHHas

IInpamupa, ee
COCTaBJISIOLINE, CEYCHHUE.
[IpaBunpHas nupaMua.
Yceyennas nupamuia

nupamusia

Komb6unupoBanHoe 3ansrue

Tema 7.5

BokoBas u monHas
HOBerHOCTB HpI/ISMI)I,
MTAPaAMU/IBI

Conep:xanue yueOHOro MaTepuaJa

IInomans OOKOBOM M MOJIHOM ITOBCPXHOCTHU ITPU3MBI, ITHPAMUJIbI

KoMOuHMpOBaHHOE 3aHATHE

Tema 7.6
Cummertpus B KyOe,
napajJiesienumnese,
npu3Me, NupamuIe

Coaep:xanue yueOHOro MaTepuaJia

CuMMeTpHsi OTHOCUTEIBHO TOUKH, IPSIMOH, mi1ockoctu. CuMmeTpust B KyOe,
napajJiesienunesie, npu3mMe, nupaMmuie

KomOunupoBanHoe 3aHsTHE

Tema 7.7
[Ipumeps! cummeTpuii B
npodeccun

IIpodeccnonaibHO-OpHEHTHPOBAHHOE COJEPKaAHUE (COAepKaHUe TPUKJIATHOTO
MO/1YJIfA)

CummeTpusi B IPUPOJIE, APXUTEKTYPE, TEXHHUKE, B ObITY

HpaKTI/I‘leCKOC 3aHATUC

Tema 7.8 [IpaBuiibHbIE
MHOTOI'PaHHHUKH, UX
CBOMCTBA

Conep:xaHue y4eOHOro MaTepuaJia

ITonstue IMPAaBUJIBHOI'O MHOT'OI'paHHUKaA. CBoiicTBa IMMPaBUJIbHBIX MHOTOI'PaHHUKOB

Tema 7.9

Hwmnap, ero
coctapistomue. CeueHne
HUAJTUHIpPA

Conep:kanue y4eOHOTro MaTepuaa

Hunuaap u ero snemenTsl. CeueHue MUIMHAPA (TTapaieIbHOE OCHOBAHUIO U OCH).
PazpepTka mmmHapa

KOM6I/IHI/IpOBaHHOe 3aHATHC

Tema 7.10

Konyc,
COCTaBJISIOLIHE.

€ro

Ceuenue koHyca

IIpo¢eccnonaibHO-OPHEHTHPOBAHHOE COAEPKAHUE (COAepKAHUE TPUKJIATHOTO
MO/LyJIst)

Konyc u ero snementsl. CeueHne koHyca (mapajuiesbHOe OCHOBAHUIO U ITPOXOIAIIee
4yepe3 BEpIIMHY), KOHHYeCKue ceueHus. PazBepTka KoHyca

KomOunnpoBaHHOE 3aHATHE




Tema 7.11

Conep:kanue y4eOHOTro MaTepuaa

VYceueHHbI KOHYC. VYceuennsiit konyc. Ero oopasyromias u Beicota. CeueHrne yCeUeHHOr0 KOHyca 2
Cexenue ycedeHHOro Komb6unupoBanHoe 3ansrue
KOHYca
Tema 7.12 Coaeprxanue yueOHOIro MaTepuaJa
Ilap u chepa, ux ceuenus | LLIap u cpepa. Bsaumnoe pacnonoxenue chepst u mwiockocru. Cedenne mapa, cepbl 2
Komb6unupoBanHoe 3ansrue
Tema 7.13 Coaep:xanue yueOHOro MaTepuaJia
ITonstue 06 o0beMe Tena. | [lorsaTre 06 oobeme Tenra. OO6beM Kyda U IPSIMOYTOJIBHOTO Tapasuienenunena. O0bem 4
OTHOLIEHHE 06BEMOB MpU3MBbI U UIHHAPA. OTHOILIIEHHE 00bEMOB MOI00HBIX Tel. ['eoMeTpruYecKuii CMBICHT
olnpeaenuTens 3-ro nopsyjika
MOIOOHBIX TE pea PAA
Komb6unupoBanHoe 3anstue
Tema 7.14 Conep:xanue yueOHOro MaTepuaJia
OOBEMBI U TIIOIIATN O6bemMbl upamubl 1 KoHyca. O0bem mapa. [Tnomanm moBepxHocTel Tel 2
MOBEPXHOCTEH TeT KomOunupoBaHHoe 3aHATHE
Tema 7.15 KomOunauuu Coaepixanue yueOHOro MaTepuaJa
MHOTOTPaHHUKOB H T€J KoMOuHanmu reoMeTpuueckux Tel 4
BpAICHHS
Tema 7.16 Coaep:xaHue yueOHOro MaTepuaJa
I'eomerpuueckue Hcnonp3oBaHrne KOMOMHALMKA MHOTOTPAaHHUKOB U TEJ BPAIIEHUS B IPAKTUKO- 4
KOMOMHAIIMK Ha IPAKTUKE | OPUEHTHPOBAHHBIX 33/1a4ax
Coaep:xaHue yueOHOro MaTepuaJia
Pemenne 3agau «O0BEMBI U TUIOMIAIM TOBEPXHOCTH MHOTOIPAHHUKOB U Tell 2
Tema 7.17 BPaICHIS
Pelnenne 3a1au KontponbHas padota
MHoOrorpanHukHy 1 tena
BpaIeHHS
Pasnen 8. [lepBooOpasnasi pyHKUMHU, ee NPUMEHEHHE 14 OK1-0K07
Tema 8.1 Coaeprxanue yueOHOIro MaTepuaia
[TepBooOpasnas ¢pyHKIMU. | 3ama4a O BOCCTAHOBJICHUHN 3aKOHA JIBMKEHUS 110 U3BECTHOM ckopocTu. [TonsTre 2

[IpaBuia HaxOXIEHUS

uHTerpupoBanus. O3HaKOMJICHHE C TOHSATHEM HHTErpasia v nepBooOpa3Hoi 1t




epBOOOPA3HBIX byukunn y=f(x). Pemenne 3a1a4 Ha CBsI3b IEPBOOOPA3HOI U €€ IPOU3BOIHOM,
BBIUUCIICHHUE MIepBOOOPa3HOil 1yt nanHoi pyHkimu. Tabnuua GopMys A1 HaXOXKACHUST
nepBooOpa3HbIX. M3yueHne npaBuiia BEIYMCICHHS IEPBOOOPA3HOI
KoMOuHMpoOBaHHOE 3aHATHE
Tema 8.2 Coaeprxanue yueOHOro MaTepuaJa
[Tnomans 3agauu, NPUBOJAIINE K IOHATHIO ONPEAEICHHOTO HHTErpajla - O BEIUUCICHUH IJIOMAaN | 2
KPUBOJIMHEHHON KPUBOJIMHEWHON TPAIeLMH, O IepeMEIeHUH TOYKU. [loHsATHEe onpenenéHHoro
Tpaneuun. Popmyna uHTerpaia. I'eomeTpuyeckuii 1 GU3NUECKUI CMBICT ONPEAEICHHOIO HHTErpaa.
Herotona - JleiiOHnma ®opmyna Herorona—JIeiibnuna
KomOuHupoBaHHOE 3aHsTHE
Tema 8.3 Coaeprxanue yueOHOIro MaTepuaJa
Heomnpenenenuslit [ToHsATHE HEONpEIETCHHOr0 HHTErpaja 2
KoMOuHMpOBaHHOE 3aHATHE
u
ONPEACIICHHBIN
WHTErpajbl
Tema 8.4 Coaepixanue yueOHOro MaTepuaJa
[Tonsarue 06 ["'eomeTpHruecKuil CMBICT ONPEAEeICHHOTO MHTEerpaa 2
OIpeIeIEHHOM UHTErpaie | KoMOMHMPOBAHHOE 3aHATHE
KaK IJIOIIa 1
KPHUBOJIMHENHON
Tpamnenuu
Tema 8.5 IIpogeccnona/IbHO-OPHEHTHPOBAHHOE COAEePKAHUE (COLePKAHUE TPUKIATHOIO
OmnpeneneHHbll UHTETpaT | MOILYJIsT)
B I'eomerpuueckuii cMpIca onpeeneHHoro narerpaia. @opmysna Heiotona - JleiiOHua. 4
KHU3HU Pemienue 3a1a4 Ha MPUMEHEHUE UHTETpalia JUIsl BBIYUCICHUS PU3NUYECKUX BETUYUH U
Ioniaaei
ITpakTHyeckoe 3aHsTHE
Tema 8.6 Coaep:xaHue yueOHOro MaTepuaJia
Pemenue 3anay. Pemenwue 3amau «I[lepBooOpasnas Gpynknuu. [IpaBuia HaxoxkIeHUs IepBooOpa3Heix. Ee | 2
IlepBooOpasHas GyHKINHU, | IPUMEHEHHUE)
ee IPUMEHEHHE KonTtposnbHast pabora
Pa3nesn 9. Crenenn u kopuu. CreneHHas GyHKIust 14 OK1-O0OK07

Tema 9.1

\ Coaep:xaHue yueOHOIro MaTepuaJia




Crenennas GyHKIHS, €€
CBOMCTBA

[lonsTue kopHA N-oi creneHu U3 AelcTBUTenbHOro uucia. dynkuum y = VX ux

cBoiicTBa U rpaduku. CBOMCTBA KOPHS N-0i CTEIICHU

KoMOuHMpoBaHHOE 3aHATHE

Tema 9.2 Coaep:xanue yueOHOIro MaTepuaJia
[TpeoOpaszoBanue [IpeoOpazoBaHue UPPATMOHATLHBIX BBIPAKCHHIMA 2
BBIPAKEHUH C KOPHAMM II-
Ol CTENEHU KomOunupoBaHHoe 3aHsTHE
Tema 9.3 Coaep:xaHue yueOHOro MaTepuaJia
CROJiCTBA CTEEHH ¢ [TonsaTuHe crenenu ¢ 0ObIM pallMOHAIbHBIM NOKa3aTeneM. CTeneHHble QyHKIMH, UX 2
PALMOHATLHBIMA CBOWCTBA U IrpapuKu
[IOKa3aTesIMU
Tema 9.4 Conep:xanue yueOHOro MaTepuaJia
Pemenue PaBHOCWIIBHOCTE MPPALIMOHAIIBHBIX YPABHEHUN U HEPABEHCTB. METOIBI UX pELICHUS. 4
HppalnOHAIBHBIX Pemenne nppanoHanbHBIX YPABHEHNUH U HEPABEHCTB
YPaBHEHUI U HEPABEHCTB
KomOuHupoBaHHOE 3aHsTHE
Tema 9.5 Coaep:xanue yueOHOro MaTepuaJia
CreneHu 1 KOpHHU. Pemenue 3anau «Onpenenenue creneHHoN GyHkiuu. Mcrnonb3oBaHue ee CBONCTB MPH 2
Crenennas GyHKImA pELICHUU YPAaBHEHUI U HEPABEHCTBY
KonTponbHas pabora
Pa3nenl0. Iloka3zarenbHas QyHKIUS 16 OK1-O0OK07
Tema 10.1 ITokazarenbHas | Conep:kaHue yueOHOro MaTepuaJa
dyHKIWA, ee cBOCTBa CreneHb ¢  TOPOU3BOJIBHBIM  JIEHCTBUTENBHBIM  MoOKa3zareneMm.  Omnpenenenue | 4
MoKa3aTeabHOM (yHKIMH, ee CBOHcTBa M rpaduk. 3HAKOMCTBO C TNPUMEHEHUEM
nokasareiabHoW (GyHKIUH. PemieHne mnokas3aTteiabHBIX YpaBHEHHHM (PyHKIHOHAIBHO-
rpadMu4ecKUM METOJIOM
KomOunnpoBanHoe 3aHsTHE
Tema 10.2 Conep:kanue y4eOHOIro MaTepuaa
Pemienue moka3aTenbHBIX yYpaBHEHHH METOIOM ypaBHHBAHMS IOKa3aTenel, MeToaoM | 6

Penrenne nmokasareapbHEBIX
YPABHEHUN U HEPABEHCTB

BBEJICHUA HOBOW IEepeMEHHOH, (YHKIMOHAIBHO-TpapUUECKUM METOAOM. PemieHue

IMOKa3aTCJIbHBIX HEPABCHCTB




Tema 10.3

Copep:kaHue y4eOHOIro MaTepuaJia

CHCTeMBI IOKa3aTeNbubeix | DEUIEHHE CUCTEM II0Ka3aTENbHbIX YPaBHECHUI 4
YpaBHEHUI KomOuHupoBaHHoe 3aHsTHE
Tema 10.4 Coaeprxanue yueOHOro MaTepuasa
Pemienue 3aau. Pemenne nokasarenpHbIX ypaBHEHUI METOOM ypaBHUBAHUS NIOKA3aTeNIed U METOJOM 2
[Toka3zarenbHas GyHKIMS | BBEAECHUS HOBOM IepeMeHHOM. Penienne nokasaresbHbIX HEPABEHCTB

KonTponbHas padbora
Pazpnen 11. Jlorapudgmsl. Jlorapupmudeckas pyHkuus 22 OK1-0K 07
Tema 11.1 Coaeprxanue yueOHOro MaTepuaJa
Jlorapudm uucna. Jlorapudm umcna. JlecATUYHBIN U HATYpaJIbHBIN JOrapu(Mmbl, YUCIIO € 4
HecATrHEIH KomOunupoBanHoe 3aHstue
"
HaTypaJIbHbII
JIorapu(Mmbl, YUCIIO €
Tema 11.2 Coaep:xanue y4eOHOro MaTepuasa
CsoiicTBa J10orapupmMoB. .

pud CoiicTBa sorapupmos. Oneparius JJorapupMupoOBaHusl. 4

Onepanus

KomOuHupoBaHHoe 3aHATHE
sorapuMHUpPOBaHUS
Tema 11.3 Coaepxanue y4eOHOro MaTepuaia
Jlorapudmuueckas Jlorapudmuueckas QyHKIUS U ee CBONCTBA 2
¢byHK1IHMs, ee CBOWCTBA KomOunupoBanHoe 3aHiTHE

Conep:xanue yueOHOro MaTepuaJa

[Tonsarue norapupmuveckoro ypasHeHus. Oneparus moTeHIupoBaHus. Tpu OCHOBHBIX | 6

METO/1a PEeLICHUS JIOTapU(PMUUECKIX YpaBHEHUI: QYHKIIMOHATbHO-TpapUUECKU, METO
Tema 11.4 Pemenne MOTEHIIUPOBAHMSI, METO]l BBEJICHHS HOBOU mepeMeHHo. Jlorapupmudeckue
JorapupMHUUECKUX HEpaBEHCTBA
ypaBHEHUI 1 HepaBeHCTB | KoMOWHUpOBaHHOE 3aHATHE

Conep:xanue yueOHOro MaTepuaJa
Tema 11.5 Cuctemsl =

ANropuT™ pelieHus CUCTeMBbl ypaBHEHUN. PaBHOCUIIBHOCTB JIorapu(pMu4ecKux 2

JorapuMUIEeCKIX
ypaBHEHUU

YpaBHEHUH U HEPABEHCTB




Komb6unupoBanHoe 3ansrue

Tema 11.6
Jlorapudmel B ipupoie 1
TEXHUKE

HpO(l)eCCI/IOHaJILHO-OpI/IeHTI/IPOBaHHOP, CodepKaHue (conepma}me MPUKJIATHOTO

MO/1YJIfA)

[Tpumenenue norapudma. Jlorapudmudeckas cnupans B npuposae. Ee marematnueckue | 2
CBOMCTBA
Tema 11.7 Conep:kanue y4eOHOro MaTepuaa
Pewenne sanat. Peurenue 3aa4 2
Jlorapucmbi. Jlorapudmuueckas GpyHKius. Pemenue npocTeimmx torapuMUIECKUX ypaBHEHUH
Jlorapudmuyeckas KourposbHast pabora
byHKIHUS
Pasjnen 12. MuoxkecTBa. JjieMeHThbl Teopuu rpagos 8 OK1-0K07
Tema 12.1 MHoxecTBa Coaep:xanue y4eOHOIro MaTepHuaJia
[Tonarue muOxecTBa. [TonmHOXkecTBO. Onepaui ¢ MHOKECTBAMHU 2
KomOuHupoBaHHOE 3aHsTHE
Tema 12.2 IMpodeccnoHabHO-OPUEHTUPOBAHHOE COJlepKaHUe (COAepPKaHUe IPUKJIATHOTO
Omneparuu ¢ MOYJIs1)
MHOECTBAMHU
Omnepannu ¢ MHOXKeCTBaMH. PerieHne mpukJIaaHbIX 3a1a4 2
Tema 12.3 I'padst Coaepixanue yueOHOro MaTepuaJa
ITonsarue rpada. Cs3HbI rpad, 1epeBo, UKI rpad Ha MIOCKOCTH 2
Tema 12.4 Coaepixanue yueOHOro MaTepuaJa
Pemenne 3anau. o) o 2
nepanuy ¢ MHOXecTBaMH. ONUCaHNe pealIbHbIX CUTYaIUil ¢ TOMOIIBI0 MHOXKECTB.
MmuoxecTBa, ['padsl u ux
NpUMeHeH e [Tpumenenue rpadoB K pelIeHHIO 3a/1a4
Paszpen 13. DneMeHTbl KOMOMHATOPHKH, CTATUCTHKHU U TEOPUH BEPOSATHOCTEH 24 OK1-0K07
Tema 13.1 OcHOBHBIE Coaepsxanue y4eOHOIro MaTepuasa
TOHATHUSA [IepecTaHOBKH, pa3MelICHNs], COYETAHUSI. 4
KOMOHHATOPHKH KomOuHupoBaHHoe 3aHsTHE.
Tema 13.2 Coaeprxanue yueOHOro MaTepuaJa
CoObrtre. BeposiTHOCTh CoBMecTHBICE U HECOBMECTHBIE COOBITHSA. TeopeMbl O BEPOATHOCTH CYMMBI COOBITHA. | 4

coOnITusa. CnoxeHue u
YMHOKEHUE
BEPOATHOCTEM

YcaoBHas BCPOATHOCTD. 3aBHCHUMBIC U HE3aBUCUMBIEC COOBITHS. TCOPCMLI O BCPOATHOCTU

MIPOM3BEICHUS COOBITUM.




KombunnpoBanHoe 3ansrue

Tema 13.3 BepositHOCTB

HpO(l)eCCI/IOHaJILHO-OpI/IeHTI/IPOBaHHOP, coaepiKkaHue (couepma}me NMPUKJIAAHOTO

MO/LYJIs1)
B
IPO(ECCHOHATBHBIX OTHocuTeNbHAs 4YacTOTa COOBITHSA, CBOWCTBO ee ycroiuuBoctu. Craructuueckoe | 4
3aa4ax orpeiesieHue BepoATHOCTH. OLeHKa BEPOITHOCTH COOBITHS
Tema 13.4 Coaeprxanue yueOHOIro MaTepuaJa
JlMckpeTHas ciydaiiHast Bunel cinyuaiineix BenuuuH. OnpezeneHue IUCKPETHOW CIy4aiHOM BelIMYMHBL. 3akoH | 4
BEJIMYMHA, 3aKOH €€ pacnpesienieHus AUCKPETHOM ciiydaiiHoii BennunHbl. Ee 4ncioBbie XapakTepUCTUKH
pacnpeeneHus KomOnHupoBaHHOe 3aHITHE
Tema 13.5 Coaep:xxanue y4eOHOro MaTepHuaJia
3amaun MaTematuueckod | Bapuaumonnbnii  psin.  Ilomuron  wactor u  rucrorpamma.  Cratuctudeckue | 4
CTaTHCTHKN XapaKTepUCTHKU psAJia HAOII0AaeMbIX JaHHBIX
KomOunupoBaHHoe 3aHsTHE
Tema 13.6 IIpodeccnonanbHO-OPUEHTUPOBAHHOE coJepkaHue (coAep:KaHHe TMPHUKJIIATHOIO
Cocrasnenue TaOauI 1 MoLyJ1s1)
JyarpamMm Ha IIPaKkTUKE
[TepBuuHass 00pabOTKa CTATUCTHYSCKHUX JAHHBIX. ['padudeckoe WX MpejacTaBicHUE. | 2
HaxoxxaeHue cpeHUX XapaKTepUCTHK, HA0II0JaeMbIX JaHHBIX
Tema 13.7 Coaepixanue yueOHOro MaTepuasa
Pemenue 3anau.
Pemenne 3agau «29neMeHThl KOMOMHATOPUKU. COOBITHE, BEPOSATHOCTH COOBITHS. 2
DeMeHTbI
KOMOHHATOPHKH, CrnoxeHue 1 yMHOKXEHHE BEPOSTHOCTEN»
CTaTUCTUKU U TEOPUU
BEPOSATHOCTEMN
Pasnen 14. YpaBHeHusl U HepaBeHCTBA 22 OK1-0K07
Tema 14.1 Coaeprxanue yueOHOro MaTepuaa
PaBHOCHJIBHOCTH PaBHOCHIBHOCTh ypaBHeHUM U HepaBeHCTB. OmpeneneHus. OCHOBHbIE Teopembl | 4

YpaBHEHU U HEPABEHCTB.

OO01mme MEeTOIbI perIeHUs

PaBHOCHIIBHBIX TIEpEX0/laX B YpaBHEHHSX M HepaBeHCTBax. OOIIHe METOIBI pPElIeHHS
ypaBHEHMI: TepexoJl OT paBeHCTBa (YHKUMH K PABEHCTBY apryMeHTOB JUis
MOHOTOHHBIX (DYHKIHMH, METOJ Pa3JI0KEHUS Ha MHOXHTEIH, METOJ BBEACHUS HOBOU
NepeMEHHOH, (PYHKIIMOHAIbHO-TpaUUYEeCKUN METOT

KomOunnpoBanHoe 3aHsATHE

Tema 14.2

Conep:kanue y4eOHOro MmaTepuaja




I'padpuueckuit meToq OOwre MeTobl pelIeHUs HEpaBEHCTB: MEPEXO]] OT CPaBHEHUs 3HA4eHUH (QyHKUuH K | 4
Pemennsa ypaBaenui, CPAaBHCHHMIO 3HAUYEHHUI apryMEHTOB JUIsI MOHOTOHHBIX (YHKIMH, METOJ] HHTEpPBAJIOB,
HEPABEHCTB. ¢byHKUHOHATBHO-Tpaguueckuii Meton. I'paduueckuii MeTox pelieHus ypaBHEHUH u
HEPABEHCTB
KomOuHupoBaHHOE 3aHsTHE
Tema 14.3 Conep:xanue yueOHOro MaTepuaJia
YpaBHEeHUS U Omnpenenenue moayis. PackpeiTue Moayis o onpeneneHuto. [Ipocreitmme ypaBuenus | 4
HEPAaBCHCTBA C MOAYJIEM U HEpaBeHCTBA C MoayJieM. IIpuMeHeHne paBHOCWIBHBIX IEPEXOJ]0B B ONPEIEICHHBIX
TUIIAX YPABHEHUH U HEPABEHCTB C MOJYyJIEM
KomOunupoBanHoe 3aHsTHE
Tema 14.4 Coaeprxanue yueOHOro MaTepuaJa
YpaBHeHUs U 3HaKOMCTBO ¢ napamerpom. IIpocreiimme ypaBHEHNs 1 HEPABEHCTBA C IAPAMETPOM 4
HEPaBEHCTBA C KoMOuHMpOBaHHOE 3aHATHE
napaMeTrpamu
Tema 14.5 IIpodeccnonanbHO-0OpHEeHTHPOBAHHOE CO/lep:KaHMe (coep:KaHMe TPUKJIATHOTO
CocraBiieHHE U DPELIECHUE | MOAYJINA)
npodeccroHalIbHbIX Pemenne TekcTOBBIX 3aa4 MPO(HECCHOHATIBHOTO COAECPHKAHUS 4
3a1a4 c TIOMOIIBIO
YpaBHEHUU
Tema 14.6 Coaep:xanue yueOHOro MaTepuaa
Pemenne 3ana4. Pemrenue 3amau «O0IIMe METO/IBI PELIIEHUS YPABHEHHIA. Y paBHEHHS M HEPABEHCTBA C 2
YpaBHerus u MOJIYJIEM H C ITapaMeTpaMm»
HEpaBEHCTBA
IIpomexyToUHAs aTTECTALMA JIK3aMeH 6
Koncyabranus 4
Bcero 316




3. YCJIOBUMSA PEAJIM3ALIMU ITPOI'PAMMBDI JTUCHUITJIMHBI

3.1. TpeGoBaHusA K MUHMMAJIBHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0

Peanuzanus nporpaMMel JUCHUIUIMHBL TPEOYET HATMYMS y4eOHOTo KabuHeTa «MaTemaTuka

O6opynoBanue yueOHOro KabuHera:

- IIOCAaJ0YHBIC MECTA 110 KOJIMYECTBY CTYACHTOB;

- pa6oqee MCCTO IIPEIogaBaTeClIA;

- KOMIUIEKT Y4€OHO-HArJISIIHBIX TIOCOOHIA.

Texnuveckue cpeacTBa 00y4eHus :

- KOMIIBXOTCP C JIMOCH3UMOHHBIM IIPOI'PaMMHBIM obecreyeHneM ¢ BO3MOKHOCTBIO IIOAKJIFOYCHHUA K

I/IH(1)OpMaI_II/IOHHO-TGHCKOMMYHHKaHHOHHOﬁ CCTU «I/IHTepHeT»; MYJIbTHMENNA ITPOCKTOP,

- MHTCPAKTUBHAA JOCKaA,

- MapKepHasl JoCKa.

3.2. UudopmanuoHHoe odecriedeHne 00y4eHust

1.

2.

OcHoBHas1 JIuTepaTypa:
boromonoB, H.B. Anrebpa u Hauwama anHanmm3a: ydeOHOe 1ocoOue It CpPeaHEro

npodeccuonaibHoro o6pazoanusi/ H. B. boromonoB. — MockBa: W3natensctBo FOpaiiT,
2023. — 240 c. — (IIpodeccuonanproe obpazoBanue). — ISBN 978-5-534-09525-8. — Tekcr:
AJIEKTPOHHBIN // OO6pazoBaTenbpHas matdopma Opaiit [caiT]. —

URL.: https://www.urait.ru/bcode/511954

boromonos, H.B. T'eomerpusi : yuebHOoe mocoOue [UIsi CpeaHero MnpoQeccCuOHAIbHOIO
obOpazoBanusi/ H. B. boromonoB. — Mocksa: W3marensctBo [Opaiit, 2023. — 108 c. —
(ITpodeccuonanbroe odpazoBanue). — ISBN 978-5-534-09528-9. — Teker : 37eKTpOHHBINA //
O6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://www.urait.ru/bcode/511955

JlonmosHUTE/IbHAS JIUTEpaTypa:

bammvakoB M.M. Maremaruka: yueOHuK utst ctyn. yupexacanii CIIO/M.M.  Bammakos. - 8-¢
u3 1., crep. - M.: U3narenbckuil neHTp «Akagemusi», 2023. — 256c¢.

Mopakosuy, A.I'. Anrebpa 1 Hadana MaTeMaTuueckoro ananusa. 11 kmacc: B 2 4. Y. 1. YuebHuk
JUTSL ydanuxcs o01eo0pa3oBaTeNbHbIX yupexxaeHui (mpodunsHelii ypoBeHs) / A.I'. MopakoBuy,
I1.B Cemenos. - M. : Muemo3suna, 2022. - 351 ¢. — ISBN 978-5-346-03199-4/ - Tekcr :
HETOCPEICTBEHHBIN


https://www.urait.ru/bcode/511954
https://www.urait.ru/bcode/511955

4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUA JUCIIUIIJIMHBI

KOHTpOJIB M OLCHKAa PE3YyJIbTATOB OCBOCHHA AUCHUINIIMHBI OCYIICCTBIIACTCA MNPCHIOJABATCICM B

nporecce TMPOBEACHHUS MPAKTHUECKUX 3aHATHH W J1a0OpaTOpHBIX padoT, TECTUPOBAHMS, a TaKKe

BBITIOJTHEHHSI OOYYAIOIIMMHUCS WHINBUAYAIBHBIX 3aJlaHUl, MPOEKTOB, HCCIEIOBAHUU. Pe3ynbrarsl

00y4YeHHUs1 OMPENENAI0T, YTO OOydyarouuecs JOJDKHBI 3HATh, MOHUMAaTh W JEMOHCTPUPOBATH IO

3aBCPIICHNUU U3YUCHUA TUCHUIIIINHBI.

Pe3yabTaTsl Pe3yabTaThl 0CBOEHUA
OCBOEHHUA AUCHUILINHBI HATIPABJIEHBI ®opMbI U METO/IbI OLlEeHKH
AUCHUTLIHHBI Ha (popmupoBaHme
OK u IIK JIP

Coopmuposannocts | OK. 01, OK. 08 JIP2, JIP | HWuauBuIyalbHBIA YCTHBIN OIPOC C
TIpeICTaBICHHIT 0 18, JIP 19 MMOCTAaHOBKOW MPOOJIEMHBIX BOIIPOCOB
MaTeMaTuKe KaK Tectuposanue
qacTH MHPOBOI MaremaTuyecKuid TUKTaHT
KyIbTypbl U O MECTC I/IHI[I/IBI/I,I[yaJ'ILHaH CaMOCTOATCIIbHAsA
MaTeMaTHKU B paboTa npeacTaBiIeHUE PE3yJIbTaTOB
COBPEMEHHOM IPAKTHYECKUX padoT3amuTa
HUBUIIN3ANNH, 0 TBOPYECKUX paboT
crocodax  omHcaHusA 3ammuTa WHAUBUYAJIbHBIX MPOEKTOB
Ha  MaTCMaTH4CCKOM KoHTposbHas pabora BelnonHenue
SI3BIKC SIBJICHIH SK3aMEHALIMOHHBIX 331aHUH
pEeaNbHOTO MUPA;
CdopMHUpOBaHHOCTH OK. 02, OK. 06, | JIP 13, | Pabota ¢ MareMaTMu4eCKUMHU HCTOYHHUKAMU
IIPEACTABICHUI o | OK. 08, OK. 09 JIP14, JIP | npoeccroHabHON HaIPaBJICHHOCTH B
MaTEeMaTUYECKUX 18 pesyipTaTe  KOTOpOMl y  oOywaromierocs
MOHATUSX  KaK O CKJIaJIbIBAETCSl CBO€ MHEHHME U CBOSI OIIEHKA
BOKHENIINX MaTeMaTUYECKUX ¢dakToB. [Tybnuunbie
MaTeMaTHYECKUX BBICTYIUIEHUSI BO BpEMsS YPOKOB, 3alllUTa
MOJEIIAX, npakTudyeckux pabot. IlyOnmuunHass 3amura
MO3BOJISOIINX UCCIIeIOBATENLCKUX PadoT;
OTIUCHIBATh M M3y4aTh TecTtupoBanue
pasHble IIPOLIECCHI U Marematnueckuii OUKTaHT MHAMBHIYyaIbHAS
ABJICHUS, TOHUMaHUE camocTrosiTeNlbHass ~ paboTa  MpeICTaBICHHE
BO3MOKHOCTH PEe3yIBTATOB MPAKTHIECKUX PabOT
AKCHOMAaTUYECKOTO
MOCTPOEHUS
MaTeMaTUYECKHUX
TEOPUiL;
Bnaneaue wmeromamu | OK. 07 JIP 14, | Co3nanne MpOEKTOB B paMKax ypOKa, MOUCK U
JI0Ka3aTeNbCTB u JIP 18, | ananu3 MCTOYHMKOB HMH(popMaiuu, padora ¢
AJTOPUTMOB PEIICHUS; JIP19 3aia4amMu npo¢eCCHOHATBHON
yMEHUE ux HaIpaBJIEHHOCTH.
MIPUMEHSTb, TectupoBanue
IPOBOAUTH Marematuueckuii OuUKTaHT MHAMBHUIYaTbHAS

JOKa3aTCJIbHBIC

caMmMocCTosiTeNIbHAs ~ paboTa  MpeAcTaBiICHUE




paccyxieHusi B XOJie
pelieHus 3a1ay;

pe3yIbTaTOB MPAKTHUECKUX padoT

Bnanenue OK. 03, OK. 04 JIP18, JIP | I'pynnoBoe u caMOCTOSITENbHOE pELIECHUE
CTaHIapTHBIMU 19 palMOHAIBHBIX u MppanyoHaIbHbIX,
npueMaMu PEIICHUS IMOKAa3aTeIIbHEIX, CTCICHHBIX,
palMOHAJIBHBIX U TPUTOHOMETPUUYECKUX YpaBHEHHI n
UPpALMOHATIBHBIX, HEPaBEHCTB, UX CUCTEM;
MMOKa3aTeIbHBIX, TectupoBanue
CTCTICHHBIX, Marematuueckuii nukTaHT MHAMBUIYaTbHAS
TPUTOHOMETPHUYIECKUX CaMOCTOSTCIIBHAsA pa60Ta MMpeaAcCTaBJICHUC
ypaBHEHUH U PE3yNbTAaTOB MPAKTUYECKUX PaboT
HEPABEHCTB, UX
CHCTEM;
HCITOJIb30BaHNE
TOTOBBIX
KOMIIBIOTEPHBIX
porpamm, B TOM
YHCIIe )1 ITIOUCKA
IyTH pEeUIeHUs U
WJUTIOCTPAIIIN
pelIeHUs] ypaBHEHUI
Y HEPABEHCTB;
CdopmupoBannocts | OK. 03 JIP14, JIP | I'pynnoBoe u caMOCTOSITENbHOE pEIlIECHUE
IIPEACTaBICHUI 00 | OK. 06 13,JIP 18 | 3amaHuii Ha HaxOXXIEHHE TMPOU3BOAHBIX U
OCHOBHBIX TNoOHATUAX, | OK. 08 nepBooOpa3HbIX  (QyHKUMHA.  BeinmonaHeHue
HaesIx W MeTodax MPaKTUYECKUX 3aJaHUd C YCTHBIM WU
MaTEMaTHYECKOIO MMMCHEMEHHBIM OTBETOM.
aHaJIn3a; TecTtupoBanue
Marematuueckuii OUKTaHT MHAUBHIyanbHAs
caMOCTOsITeNIbHasi ~ paboTa  TPEICTaBIICHHE
pPE3yNbTATOB MPAKTUYECKUX paboT
Bnagenne ocnoBubiMu | OK.4 JIP 18, | I'pynnoBoe u caMOCTOSTENbHOE pEIIEHUE
noHsaTuAMH 0 miockux | OK.09 JIP 19 FEOMETPUYECKUX 3a/1a4.

U TPOCTPAHCTBEHHBIX
TEOMETPUUYECKUX
durypax, nx
OCHOBHBIX CBOMCTBAaXx;
c(hOopMUPOBAHHOCTH
YMEHHMsI paclo3HaBaTh
Ha yepTexax,
MOJIEISX u B
peanbHOM MHUpe
TEOMETPUUECKUE
(burypsl; MIpUMEHECHHE
W3YyYECHHBIX CBOMCTB
FeOMETPUUYECKUX
buryp u dopmyn s
pelieHus
TE€OMETPUUECKUX
3ajady M 3amad C
MPAKTHYECKUM

TecTtupoBanue
MaremaTtuueckuii OUKTaHT MHAUMBHUIYyanbHAS
CaMOCTOSITeNIbHasi ~ paboTa  TPE/ICTABIICHHE
PE3yNbTAaTOB MPAKTUYECKUX PadOT.




coJiepKaHUEM;

Cdopmupoannocts | OK.04 JIP 13, | [pynmoBoe W CaMOCTOSITENIbHOE pELICHHE
MpEeJCTaBICHUI o | OK.09 JIP 14, | 3agau = 1o Teopun BEPOATHOCTEH W
npoueccax " JIP 18 MaTeMaTUYECKON CTaTUCTUKE.

SBIICHUSX, HMEIOIINUX TecTtupoBanue

BEPOSTHOCTHBIN Marematuueckuii TUKTaHT MHauBUAYyanbpHas
Xapakrep, 0 CaMOCTOSTCIIBHAsA pa60Ta MMpeaACTaBJICHUC
CTATUCTUYECKUX PE3yJIbTaTOB MPAKTUYECKUX PaboT
3aKOHOMEPHOCTSIX B

pearbHOM MHUpE, 00

OCHOBHBIX TOHATHUAX

AJIEMEHTAPHON TEOPHUH

BEPOSITHOCTEN;

YMEHHI HaxXOIHWThb H

OILICHUBATH

BEPOSITHOCTH

HACTYIUJICHHS

COOBITHIA B

MPOCTEUIINX

MPAKTHYECKHUX

CUTYaIUIX "

OCHOBHBIE

XapaKTEePUCTUKU

CIIy4alHbIX BEJINYUH;

Bnagenne nabikamu | OK.05 JIP18, JIP | Ilouck u ananu3 nH(OpMaLUU MO Pa3IUYHBIM
HCIIOJIb30BaHUS 19, paszenam MareMaTuku B ceth MHTepHeT u Ha
TOTOBBIX JIPYTUX DJIEKTPOHHBIX HOCUTEIISIX.
KOMITbIOTEPHBIX TecTtupoBanue

porpamm npu Maremarnyeckuii aukTaHT HHauBuayanbHas

pCHICHUHA 3a/1a4

CaMOCTOATECIIbHAA pa60Ta OpeaAcCTaBJICHUC
PE3YIbTATOB NPAKTUYCCKUX pa60T




