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1. MACTIOPT TPOT'PAMMBI YYEBHOM JAUCIATLITAHBI
OV]1.04 MATEMATHKA

1.1. ObsacTh NpUMeHEeHHUs] TPOrPAMMBI

[Iporpamma ydeOHOW mucHMIUTMHBI «MarteMaTHKay MpeaHa3HaueHa I W3YyYeHHsI
MaTeMaTHKd B  MPO(EeCcCHOHAIBHBIX  00pa30BaTEeNbHBIX  OpPTaHU3ALMAX, PEATH3YIOLINX
00pa3oBaTeNbHYIO MPOTrPaMMy CPEIHEr0 00Iero oopa3oBaHus B Mpeeax OCBOCHUS OCHOBHOM
npodeccuoHanbHON  oOpazoBaTenbHOM mporpammbl CIIO Ha ©6a3e OCHOBHOTO 00IIEro
00pa3oBaHMsl MPU TOJATOTOBKE CIICIMAIMCTOB CpenHero 3BeHa 1o crnenuanbHoctH 39.02.01
ConmanbHas padora.

Pabouas mporpamma pa3paboTaHa Ha OCHOBAHHH:

1. «lIpumepHoii OCHOBHOH O00pa3oBaTeIbHON MPOrpaMMBlI  CpPEIHEro  OOIIEero
obOpazoBaHus» (0100peHa pernieHueM GeaepalbHOr0 y4eOHO-METOIMYECKOTr0 OObEIMHEHHS T10
o0meMy oOpa3oBanuio, mpoTokoi ot 28.06.2016 N 2/16-3);

2. CornacHo «Pa3bsiCHEHHSIMU TI0 peai3alud 00pa30BaTeIbHONW MPOTrPaMMbl CPEITHETO
obmero oOpa3oBaHMs B TpeAeNax OCBOCHHS OOpa30BATENBHBIX MPOTPaMM  CPETHETO
npodeccuoHaTbHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIET0 OOpa3oBaHHUS C y4ETOM
tpeboBannit ®I'OC u npodumns morygaemoro npohecCHOHATLHOTO 00pa3oBaHus (poTokos Ne 1
ot 10 anpens 2014 r. HMC LIIO ®T'AY «®UNPO») yyeOHast JUCUUIUIMHA U3y4YaeTCs C y4eTOM
COIHMATTLHO-IKOHOMHYECKOTO MPOGUIISI MPOPECCHOHATHHOTO 00pa30BaHMsI.

VYdeOHast qUCIUIUIMHA H3y4aeTcs Ha 1 Kypce.

1.2. MecTo y4eOHOH AMCHMILUIMHBI B CTPYKType 00pa3oBaTeIbHOH NPOrpaMmbl
CIIO:

JucuumnnuHa BXOAUT B 0O0IIe00pa3oBaTeIbHBIA IUKI OCHOBHOW MPO(heCcCHOHANBHOM
00pa30BaTebHOI POrpaMMsl.

1.3. Ilesau u 3a1a4m y4eOHOI JUCHUILUIMHBI — TPEOOBAHUSA K Pe3yJIbTaTaM OCBOEHHS
JAUCHHITAHBI:

OcBoenue cojaep)aHusg YydeOHOW IHCUMIUIMHBI «Maremartuka» oOecreunBaeT
TOCTUKEHUE CTYJEHTAMH CJIEAYIOIMHUX Pe3yJbTATOB:

JUYHOCHHBIX:

- c(hOpMUPOBAHHOCTh TPEACTABICHUM O MaTeMaTUKE KaK YHUBEPCATbHOM SI3BIKE
HAyKH, CPEICTBE MOJICTTUPOBAHUS SIBJICHHUM U MPOIIECCOB, UACIX U METOJaX MaTEMaTHKH;

— MOHMMAaHHWE 3HAYMMOCTH MaTEeMaTHKH [UJIs HayYHO-TEXHUYECKOro Iporpecca,
c(OpMUPOBAHHOCTh OTHOIICHHUS K MaTeMaTHKE KaK K YacTH OOIIeYeNOBEUeCKOW KYIbTYpPhI
Yyepe3 3HAKOMCTBO C UCTOpUEH Pa3BUTHS MAaTEeMAaTHKH, YBOJIIOIMEN MAaTEMAaTHUECKUX HJICH;

— pa3BUTHE  JIOTMYECKOTO  MBIIIJIEHUS, TPOCTPAHCTBEHHOTO  BOOOpa)KeHMs,
ANITOPUTMUYECKON KYIbTYpPbl, KDHTUYHOCTH MBIIIJICHHS HA YPOBHE, HEOOXOAUMOM Jis Oy yIien
poeCCHOHAIBHON JEATEIHHOCTH, JIsl MPOIOJIKEHUSI 00pa30BaHUs M CaMOOOpa30BaHUs

- OBJIAICHUC MATCMAaTUYCCKUMHU 3HAHHUAMHU U YMCHHIAMU, H€O6XO)II/IMI)IMI/I B
MOBCEIHEBHON JKU3HHU, Ui OCBOEHHUS CMEXHBIX E€CTECTBEHHO-HAYYHBIX TUCIHUIUIMH U
JUCITUTUIMH  TIPO()ECCUOHATBPHOTO IHKJIA, I TOJNydeHUss oOpa3oBaHHS B O0JIacTAX, HE
TpeOYIOMHMX yrIyOIeHHOW MaTeMaTH4eCKON TTOITOTOBKY;

— TOTOBHOCTh U CIIOCOOHOCTH K 00pa3oBaHUIO, B TOM YHCIIe CaMO00pa30BaHUIO, HA
MPOTSDKEHUHM BCEH JKM3HU; CO3HATEIBHOE OTHOIIEHHE K HENPEpPhIBHOMY OOpa30BaHHMIO Kak
YCIIOBUIO YCTIEUTHOM MpodeccroHaIbHOM 1 00IIEeCTBEHHON NesSTeIbHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITEIbHOM TBOPYECKOW M OTBETCTBEHHOM
JIESITSIIBHOCTH;

- FOTOBHOCTh K KOJUIEKTUBHON paboTe, COTPYIHHUYECTBY CO CBEPCTHUKAMH B
00pa3oBaTenbHOM, O0IIECTBEHHO MOJIE3HOM, YueOHO-UCCIeI0BATENLCKON, IPOSKTHON U IPYTHX
BUAax ACATCIBHOCTH,



- OTHONICHHE K MPO(ECCHOHATBLHOW NEATeThHOCTH KaK BO3MOXXHOCTH y4YacTHs B
pEIIeHUH JIMYHBIX, O0IIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIICHAIIMOHATBHBIX TPOOIIEM;

MemanpeomemHuix:

- YMEHHUE CaMOCTOSATENIBHO ONPEIENATh LENH NEATEIbHOCTH U COCTaBIATH ILJIAHBI
JESATEIIbHOCTH;  CaMOCTOSITEIbHO  OCYLLECTBIISITb, KOHTPOJIMPOBaTbH U  KOPPEKTUPOBATH
JIeATEIbHOCTh; UCIOJIb30BaTh BCE BO3MOXHBIE PECYPCHI I JOCTHXKEHMS MOCTABJICHHBIX LIeJIen
U peayn3alyy MIAHOB JICATEIbHOCTH; BEIOMPATH YCIICIIHBIC CTPATETUHU B PA3INYHBIX CHTYAIIHSIX;

— yYMEHHUE MPOJYKTHUBHO OOINATHCS M B3aMMOJCHCTBOBATH B MPOIECCE COBMECTHOM
NESTENIbHOCTH, YYUTHIBATh [O3UIMU JIPYTMX YYaCTHHUKOB JESTEIbHOCTH, 3(H(HEKTHBHO
pa3pemaTh KOHQIUKTHL;

— BJIaJICHHE HABBIKAMH MO3HABATEIbHOM, Y4eOHO-UCCIIEAOBATENBCKOW M IPOSKTHOM
NEeSTENIbHOCTH, HaBbIKAMU  paspellleHus MpolieM; CHocoOHOCTb M TOTOBHOCTh K
CaMOCTOSITEIbHOMY MTOMCKY METOAOB PEIICHUs MPAKTUYECKUX 3aJ]1ay, TPUMEHEHUIO Pa3InYHBIX
METO/I0B ITO3HAHUS;

- FOTOBHOCTb U CHOCOOHOCTH K  CAMOCTOATEIbHOW  MH(GOPMAIMOHHO-
MO3HABATEJIbHON JIEATEILHOCTH, BKIIIOUYAs YMEHUE OPUEHTHUPOBATHCS B PA3TMYHBIX UCTOYHUKAX
uH(pOpMallK, KPUTHUYECKU OIICHMBATh U WHTEPIPETHPOBATH MHPOPMAIHIO, MOIYyYaeMYIO W3
Ppa3JIMYHBIX UCTOYHUKOB;

- BIIQJICHUE SI3BIKOBBIMHU CPEACTBAMHU: YMEHHE SICHO, JIOTHYHO M TOYHO M3JIaraTh
CBOIO TOUKY 3pPEHUS, UCII0JIb30BATh aJI€KBATHBIE S3bIKOBBIE CPEICTBA;

- BJIa/ICHHE HABbIKAMH MO3HABATENbHON pedIeKCUu Kak OCO3HAHHS COBEPIIAEMbIX
JEMCTBUM M MBICIUTEIbHBIX MPOLECCOB, UX PE3YyJIbTaTOB U OCHOBAHUM, TPAHUI] CBOETO 3HAHUS U
HE3HaHMs, HOBBIX NTO3HABATEIBHBIX 33/1a4 U CPEJICTB JIJIsl UX JTIOCTUKEHUS;

- LEJIEYCTPEMJIEHHOCTh B IOUCKAX U NPHUHSTUU pEIICHUN, COOOpPa3sUTEIbHOCTh U
WHTYULUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX IMPEJICTaBICHUI;, CHOCOOHOCTh BOCHPUHUMATH
KpacoTy U FapMOHUIO MUDA;

npeoMemHmuix:

- chOpMUPOBAHHOCTh MPEJICTABICHUNA O MaTeMaTHKEe KaK YacTH MHUPOBOIl
KYJbTYpbl 1 MECTE€ MAaTEMAaTUKH B COBPEMEHHOMN IMBWIM3AIUHU, CIOCO0AX OMUCAHUS SIBICHUM
pEearbHOTO MUpPa Ha MAaTEMAaTUUYECKOM SI3bIKE;

- chOpMUPOBAHHOCTh TMPEJACTABICHUNA O MaTeMaTUYECKUX TMOHATHSAX Kak
BOXHEUIINX MATEMAaTUUYECKUX MOJENAX, IO3BOJAIONIMX ONHUCHIBATh W H3y4YaTh pa3HbIC
MPOLECCHI U SIBIICHUS,

- MOHUMAHHUE BO3MOKHOCTH AKCHMOMATHYECKOTO MOCTPOEHUS MATEMAaTHYECKUX
TEOpHUH;

- BJIaJICHUE METOJaMHU JI0Ka3aTelIbCTB M AJITOPUTMOB PpEIICHHS, YMEHHUE HUX
MPUMEHATH, IPOBOJIUTH JOKA3aTENbHbBIE PACCYKAEHHUS B XOJ€ PELICHUS 3a]a4;

- BJIaJICHUE  CTAaHJAPTHBIMM  NPUEMAMHU  pELICHUs  pPAlMOHAIBHBIX U
WppallMOHATBHBIX, TIOKa3aTENbHbIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YpPaBHEHUU U
HEpPABEHCTB, UX CHCTEM; HMCIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IMPOTPAMM, B TOM YHUCIIE
JIJIsL TIOMCKA TMYTH PEIICHUs U WUTIOCTPAIIUU PEIICHUsI YPaBHEHHUI U HEPABEHCTB;

- c(hopMHUPOBAHHOCTD NpeACTaBICHUM 00 OCHOBHBIX TTOHSITUSIX
MaTeMaTHYeCKOro aHajlu3a M UX CBOMCTBaX, BIaJ€HHE YMEHUEM XapaKTepu3oBaTh
noBeJieHHe (YHKIHA, HMCIOJNb30BAHME TIONYUYCHHBIX 3HAHUW I OMHMCAHUS W aHaIW3a
peabHBIX 3aBUCUMOCTEI;

- BIIaJICHUEC OCHOBHBIMH TIOHATHSMH O TUJIOCKMX ¥ TMPOCTPAHCTBEHHBIX
reoMeTpUYECKuX (PUTypax, MX OCHOBHBIX CBOWCTBAX;

- chOpMUPOBAHHOCTh YMEHHS paclo3HaBaTh TeOMeTpuueckue (GUrypbl Ha
yepTekax, MOJICNAX U B pEAIbHOM MHUPE; MPUMEHEHNE U3YYEHHBIX CBOMCTB T€OMETPUUECKUX
buryp u Qopmyna IS pelIeHHS TEOMETPHUUYECKHMX 3aJad U 3a7Jad C MPaKTUUYEeCKUM
co/iep>KaHUEM;



- c(OpPMHPOBAHHOCTh MPEACTABICHUM O TPOIEcCaX U SBICHHUIX, HMEIOIINX
BEPOSITHOCTHBIM XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIbHOM MHUPE, OCHOBHBIX
MOHATHUSX 2JIEMEHTaPHOU TEOPUU BEPOATHOCTEM;

- YMEHUH HAaXOAUTh U OLEHUBAThb BEPOSTHOCTH HACTYIJIEHUS COOBITHI B
IPOCTEUIINX IPAKTUYECKUX CUTYalUsAX U OCHOBHBIC XaPAKTCPUCTUKU CIy4alHBIX BEIIMYUH;

- BJIAJICHUE HABBIKAMHU HCIIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM IpHU

pPEUICHUH 3aga4.

Pasznen

I. BeInyCKHUK Hay4YUTCH

II1. BeInyCKHUK MOJTY4YUT
BO3MOKHOCTh HAYYHUTHCH

Ilenu ocBoeHUA
npeaMeTa

Hns HUCTIOIB30BAHUS B
MTOBCETHEBHOM KU3HU U
oOecrieueHus BO3MOKHOCTH
YCIICITHOTO POJIOKCHHUS
o0pa3oBaHUs MO CHEIHATBLHOCTSIM,
HE CBS3aHHBIM C TPHKIATHBIM
HCII0JIb30BAHUEM MATEMaTHK

I[HSI pPa3BUTHA MBIIIJICHUA,
UCIIOJIb30BaHUSI B IMOBCEIHECBHOM
KU3HU U 06ecnequH$I BO3MOXHOCTHU
YCIEIITHOTO POIOSKEHHS
o0pa3oBaHMs MO CHEIUATLHOCTSIM, HE
CBSI3aHHBIM c MPUKJIIaTHBIM
HCIO0JIb30BAHUEM MAaTEMATHK

J1eMeHThI
TeopuMn
MHOKECTB H
MaTeMaTHYEeCKOH
JIOTMKH

TpedoBanus K pe3yabTaTam

— OnmnepupoBatb Ha  0a30BOM
YPOBHE3 NOHATHAMM : KOHEUHOE
MHO>KECTBO, JIEMEHT MHOYKECTBA,
IIOJIMHOXKECTBO, IIEPECEUEHUE U
00beIMHEHHE MHOKECTB,
YHCIIOBBIE MHO’K€CTBa Ha
KOOPJAMHATHOW IIPSAMOM, OTPE30K,
UHTEpBAJI; OlepupoBaTh Ha
0a30BOM  ypOBHE  IOHATHUSIMHU:
YTBEPXKACHUE, OTpHULIaHHE
YTBEPXKICHHUS, VCTHHHBIE U
JIOKHBIE YTBEpXKJEHUS, NpPUUYUHA,
CIENCTBHE,  YaCTHBIM  Ciydau
o0miero YTBEpXKICHUS,
KOHTpPIIPUMED; - HaXOJUTb
nepeceyeHnue U 0ObeTUHEHHE BYX
MHOKECTB, IIPEJICTaBICHHBIX
rpaduyecKky Ha YUCIOBOM MpsAMOIL;
— CTPOHUTH Ha YMCIIOBOM NPSIMOU
ITOJIMHO>KECTBO YK CIIOBOTO
MHO>KECTBA, 3aJIlaHHOE
INPOCTEHIIMMHA  YCIOBUSAMH;  —
pacro3HaBaTh JIO’KHBIE
YTBEPXKICHHUS, OLIMOKH B
paccyXJeHUsIX, B TOM YHCIE C
HCIIOJIb30BAHUEM KOHTPIPHUMEPOB.
B mnoBcenHeBHOU XM3HM W TpH
U3YYEHUH JpPYTUX TMPEIMETOB: —

HCIIOJIb30BaTh YHCJIOBBIE
MHOJKECTBA Ha  KOOPJIMHATHOMN
NpAMON 711 ONMCAHUSI PEATBHBIX
MPOIIECCOB u SIBJICHUI; -
MPOBOJUTH JIOTUYECKHE
paccyXaeHus B CUTYalHSIX

HOBCEIHEBHOU KU3HU

TpedoBanus K pe3yabTaTam

- OnepupoBatp4 MOHATHUSIMHU:
KOHEYHOE MHOXKECTBO, DJIEMEHTBI
MHO>K€ECTBA, IIOJAMHOKECTBO,
IIepeceYcHNe u o0beTMHEHNE
MHO>KECTB, YHMCIJIOBBIE MHOKECTBA Ha
KOOPAMHATHOM  IpPSIMOM, OTPE3O0K,
WHTEpBAaJ, IIOJIyUHTEPBAJI,
IIPOMEXYTOK C BBIKOJOTOH TOYKOH,
rpaduueckoe IIpe/ICTaBICHHE
MHOKECTB Ha KOOpAMHATHON
IUIOCKOCTH; - OIIEpUpPOBATH
HOHSTUAMU: YTBEPKJICHHUE,
OTpULIAHUE YTBEPXKICHUS, UCTHUHHBIE
U JIOXKHBIE YTBEpXKICHHUS, MPHUYMHA,
CIIEJICTBUE, YACTHBINA cllyyail o0IIero
YTBEPKACHUS IIPUHAJIEKHOCTh
JJIEMEHTAa MHOJXKECTBY; — HAaXOJIUThb
MepeCceUCHne u o0beuHEeHne
MHOXECTB, B TOM qucie
MpPE/ICTAaBICHHbIX Ipaduuecku Ha
YUCJIOBOU psAMON u Ha
KOOPJMHATHOU IJIOCKOCTH; -
MIPOBOJIUTH JIOKa3aTeJIbHbIC
paccyxxaeHus Ui 0OOCHOBaHUS
HUCTUHHOCTHU YTBEPKJICHHUM. B
MOBCEIHEBHOM  XU3HU U TIpU
W3y4EeHUN JpYrMX MpeAMETOB: —
HCIIOb30BaTh YHUCIIOBBIE MHOXKECTBA
Ha KOOpAWHATHOM TMpsAMOM M Ha

KOODAWHATHOW  IIJIOCKOCTH  JJIA
ONMCAHUsl  PEAIBbHBIX  IPOLECCOB
YTBEPXKJICHUs,  KOHTpPIpUMED;  —
IIPOBEPATH

MIPUHAJJIEKHOCTh JJIEMEHTa
MHOXECTBY; - HaXOJIUTh
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repeceyeHue u o0BeTMHEHUE
MHOXECTB, B TOM qucIe
MPEICTaBICHHbIX rpaduyeckn Ha
YUCIIOBOM NpAMOit u Ha
KOOpPJIMHATHOM IJIOCKOCTH; -
IIPOBOJUTD JI0Ka3aTeNbHbIE
paccyxaeHuss s OOOCHOBaHUS
HCTUHHOCTU YTBEPKJICHUM. B
NOBCEHEBHOM  JKU3HU WU IIpHU

W3YYEHUU JPYTrUX I[PEIMETOB: —
HCIO0JIb30BaTh YHMCJIOBBIE MHOXKECTBA
Ha KOOpDAMHATHOM IpsAMOM M Ha
KOOPJAMHATHOU IJIOCKOCTH INIE:
ONMCAaHMUS pEAJbHBIX IPOLECCOB U
SIBJICHUH; — MPOBOAUTH
JIOKAa3aTeJIbHbIE  PACCYXKICHHUS B
CUTyalUsIX TIOBCEIHEBHOM IKW3HHU,
OpU PEIIEHUU 3aJad U3 JIPYyTux
MIPEIMETOB

Yucaan
BbIPa:KeHU S

— OnepupoBatb Ha 0a30BOM
YPOBHE TOHSATHUSIMH: IIE€JIO€ YHUCIIO,
JETMMOCTh 4YHCeNl, OOBIKHOBCHHAS
IpoOb, JeCSITUYHAs IpoOb,
pannoHaIbEHOE YHCIIO,
npuOIMKEHHOE 3HAYCHUE YHCTIa,
9acTh, J0JIsI, OTHOLICHUE, TIPOLICHT,

MOBBIIICHUE W TOHIDKEHHE Ha
3aJaHHOE  YHUCII0  MPOIIEHTOB,
Macmtad; — OIepupoBaTh Ha
0a30BOM  ypOBHE  TOHSTHSIMHU:
norapupm quca,

TPUTOHOMETPHUUYECKAsE OKPYKHOCTb,
rpagycHas Mepa yrija, BeJW4YMHa

yria, 3aJaHHOr0 TOYKOM  Ha
TPUTOHOMETPHUUYECKON

OKPY)KHOCTH, CHHYC, KOCHHYC,
TAaHF€HC W  KOTaHIeHC  YIJIOB,
UMEFOIINX IPOU3BOJILHYIO
BEJIMYMHY;, — BBITIOTHSTh
apupMeTUYeCKue  JICUCTBUS  C
LeTBIMU u paroHaIbHBIMU
YHCIIaMU; — BBITIOTHSTh
HECJIOXKHbIE npeobpazoBaHus
YHCIOBBIX BBIPpAXECHHH,

COJIEpIKAIINX CTETICHH YUCEIT, JINOO
KOPHHU M3 4HCe, MO0 JorapudMel
qrcen; - CpaBHUBATh
palMoHaNbHBIE  YHUCIIA  MEXAY
co0OM; — OlLleHUBATh U CpPAaBHUBATh
C  palmMOHAIBHBIMH  YHCJAMH
3HA4YeHHUsl LENbIX CTENeHel uucedn,
KOpHE HATypaJlbHOW CTENEHH U3

- CBob6oHO OIIepUpPOBATH
MOHSATHUSIMU: 1IEJI0€ YUCIIO, ETUMOCTb
YHcel, OOBIKHOBEHHAS poOb,
JecsiTUYHas JApoOb, palMOHaIbHOE
YHUCIO, MNPUONMKEHHOE 3HAYCHUE
Yucia, 4acTh, JIOJIsl, OTHOIIEHHUE, Ha
3aJlaHHOe YHCIIO MIPOLIEHTOB,
Maciitad; — TPUBOIUTH MPUMEPHI
yyucesl € 3aJaHHBIMH CBOMCTBaMU
JEIMMOCTH; — OIIepUpPOBATH
MTOHSTUSIMH: norapupm qucha,
TPUTOHOMETPHUUECKass  OKPYKHOCTb,
paguaHHas W TpaaycHas Mepa yria,
BeJIMYMHA yTJIa, 33IaHHOTO TOYKOM Ha
TPUTOHOMETPUYECKON  OKPYKHOCTH,
CUHYC,  KOCHHYC,  TaHI€HC H
KOTaHT€HC YTJIOB, UMEIOTINX
MPOU3BOJIBHYIO BEIUYUHY, YHCIA € U
T; — BBINOJHATH apudmMeTuyecKkue
NeNUCTBUsI,  codeTas  yCTHBIE |
MUCHbMEHHBIE IPUEMBI, IPUMEHSISI TIPH
HEOOXOTUMOCTH  BBIYUCIUTEIIbHBIC
MPOIEHT, TOBBIIICHUE W TOHWKEHHE
YCTPONCTBA, — HAXOAWTHh 3HAYCHUS
KOPHSI HATypaJIbHOMI CTETICHH,
CTENIEHU c parMoHaIbHBIM
rokasaresem, jJorapudma, UCIoab3yst
npu HEO0OXOUMOCTH
BBIYUCIIMTENIbHBIE  YCTPOWCTBA;

MOJIb30BAThCS OIEHKOW M MPUKUIKOMN
MpH  TPAKTHYECKHX  pacdyerax; —
MPOBOJMTH MO U3BECTHHIM (popmyram
u paBHJIaM peoOpa3oBaHus
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qucen, JorapuMOB UHCEN B
MPOCTBIX CIyYasx; — H300pakaTh
TOYKaMU Ha YHUCJIOBOM MHPSIMOU
LeNble M palMoHAIbHBbIC YHCIA; —
n300pakaTh TOUKAMHU Ha YHUCIOBOM
IPSIMOM  LIEJIBIE CTENEHU YUCell,
KOPHU HATypaJIbHOM CTENEHU W3
gucen, Jorapudmpl  YuUcen B
MPOCTBIX CIy4asX; — BBIITOJHATD
HECJIOKHBIE npeoOpa3oBaHus
HeNbIX H  JApoOHOpAIMOHAIBHBIX
OYKBEHHBIX BBIpA)KEHUH; -
BBIPA)XaTh B MPOCTEHINNX CIIydasx
U3 PABEHCTBA OJHY IE€PEMEHHYIO
4epe3 JApyrue; — BBIYUCITH B

IPOCTBIX  CiIy4asX  3HA4YEHUs
YHCIIOBBIX u OYKBEHHBIX
BBIPaKCHU,

OCYILIECTBIIAA HE00XO0/1UMbIe

[IOJICTAHOBKHU U MIPE0OPa30BaHUS; —
n300pakaTh CXEMAaTUYECKH Yrodl,

OYKBEHHBIX BBIPAXECHUI,
BKJIIOYAIOIIMX  CTETNEHH,  KOPHH,
JorapupmMbl U TPUTOHOMETPHUECKUE
GyHKIMH; — HAaXOAWTh 3HAYCHUS
YHCIIOBBIX ¥ OYKBEHHBIX BBIPaKCHHH,
OCYIIECTBIISIS HE0OX0IUMBIE
IIOZICTAHOBKM U TIPeoOpa3oBaHus;

n300pakaTh  CXEMaTHUYECKH  yrod,

BCJIIMYMHa KOTOPOI'O BBIpAXKCHA B
I'pagycax nimn paguaHax; -
HCIIOJI30BAaTh IIPU PCHICHUU 3aJa4

TaOJIMYHBIE 3HAYEHUS
TPUTOHOMETPUYECKUX byHKunit
yIJIOB; —  BBINOJHATH  HEPEBOJ
BEJIMYUHBI yIJIa U3 PAaJUaHHOU MEpbI
B TIpaaycHyilo u  oOparHo. B
IIOBCEJHEBHOM  JKM3HM WU IIpH
U3Yy4EHUN OpYTrux y4eOHBIX

IMpCAMCTOB: — BBIIIOJHATDH HeﬁCTBHH C
YHUCJIOBBIMU OAaHHBIMU IIPU PCIICHHUUN
3alad IIPAKTHYCCKOI'o XapakKTepa H

BEJIMYMHA KOTOPOrO BhIp@XKEHA B | 33Ja4 M3  PasIMuHbIX  oOsacrei
rpagycax; — OIIEHMBAaTh 3HAKy | SHAHUIA, UCIIONB3Ys npu
CHHYCa, KOCHHYCA, TaHI'CHCA, HEOOXOJIMMOCTH CIIPpaBOYHELIC
KOTaHI'€HCAa KOHKPETHBIX yIioB. B | MaTepualibl ¥ BBIYUCIUTCILHBIC
MOBCEJIHEBHON JKW3HM W TP | YCTPOKICTBA, - OLICHHUBATb,
W3Y4YCHUU D110)% 0704 y4eOHBIX | CPAaBHUBATh W HUCIOJb30BaTh IIPH
IPEIMETOB: — BBIIIOJIHATE | PCIICHUN MPAaKTUYCCKUX 3a1a4
BBIUUCJICHUSA HpI/I pCHICHI/II/I 3a7a4 YUCJIIOBEIC 3HA4YCHUA pCalIbHBIX
IPAKTHYECKOTO  Xapakrepa; — | BEIMYMH, KOHKPETHBIE  YHCIIOBBIC
BBINOJIHATH MPAaKTHYECKUE pacyeTsl | XaPaKTCPUCTHKI 00BEKTOB
c HCIIOJIb30BAHUEM npu | OKPYKaromero Mupa
HE00X0AUMOCTH CIIPABOYHBIX
MAaTepHaAJIOB M BBIYUCIUTEIbHBIX
YCTPOWCTB; - COOTHOCHUTH
peanbHbIe BEJIMYMHBI,
XapaKTEPUCTUKHU 00BEKTOB
OKpyXarolmero  Mupa ¢  HX
KOHKPETHBIMHU YUCIIOBBIMU
3HAYEHUsSIMU; —  HCIOJIb30BATh
METO/IbI OKpYTJICHUS,
NpUOMIDKEHUS W TPUKUIKA TIPU
pELIEHNH  TPAKTUYECKUX  3a7a4
IOBCEHEBHOM KU3HU
YpaBHenus u — Pemats nuHEHBIE YpABHEHUS U | — Pemars palOHAIBHEIE,
HEPaBEeHCTBA HEpPABEHCTBA, KBaJIpaTHBIC | TOKA3aTeIbHbIE W JIOTapU(PMUUCCKUE
YpaBHEHMUS; — periars | ypaBHEHUS u HEpPaBEHCTBA,
nmorapudmudeckue ypaBHEHHs | IPOCTEUINNE  MPPAlMOHANILHBIE U
Buga log a (bx + ¢) = d wu | TPUTOHOMETPHUYECKHE YpaBHEHUS,
MPOCTEHINEe HEPABEHCTBA BUA log | HEpaBEeHCTBA W WX  CHCTEMBI,
a X < d; — pemarp mokasareibHbIC | HCIOIB30BAaTh ~ METOJABI  PELICHUS




ypaBHeHHus, BUaa a bx+c=d (rae d
MOXXHO  MpEJICTaBUTh B  BUJE
CTENEHW C OCHOBAaHMEM a) U
MpoCTeHIIe HepaBeHCTBA BUAA a X
< d (rme d MOXHO TpEACTaBUTH B
BHUJIC CTCIIEHH C OCHOBAHHUEM a);. —
MPUBOJIUTh HECKOJBKO IMPUMEPOB
KOpHeH IIPOCTEUIIErO
TPUTOHOMETPHUUECKOT O YpaBHEHUS
BHJIA: Sin X = a, COS X = a, tg X = a,
ctg X = a, rae a — TabiuyHOE
3HAYCHUE COOTBETCTBYIOILIEH
TPUTOHOMETpUYECKON (QyHKIMH. B
IIOBCEJHEBHOM KU3HU U IIpH
W3YYEHUHU JPYTUX TMPEIMETOB: —
COCTaBJIATh U pEelIaTh YpaBHEHUS U
CUCTEMbI YPaBHEHUU MPU PEIICHUN
HECJIOKHBIX MPAKTUYECKUX 3a/1a4

YPaBHEHUI: TIPUBEJIEHUE K BHUAY
«IPOU3BEACHUE PABHO HYIIO» WIH
«4aCTHO€ PAaBHO HYJIIO», 3aMeHa
MIEPEMEHHBIX; — UCIOJIb30BaTh METO]

UHTEPBAJIOB s perLeHus
HEpPaBEHCTB; - UCITIOJIb30BATh
rpadudecKkuit METOA s
MPUOIMKEHHOTO pelieHus
YpaBHEHUH U HEPABEHCTB,  —

n300pakaTb Ha TPUTOHOMETPUUECKOM
OKPY’KHOCTH MHOXECTBO PEIICHUI
IPOCTEHIINX  TPUTOHOMETPUUYECKUX
YpaBHEHUH U HEPABEHCTB,  —
BBITIOJIHATH OTOOP KOPHEH ypaBHEHHUI
WO pEUICHUWM  HEpPaBeHCTB B
COOTBETCTBUM C JIOIOJHUTEIIBHBIMU
YCIOBUSIMU U OrpaHUYEHUsIMH. B
IIOBCETHEBHOM  XKM3HU U IIpH
U3Yy4EHUU JIpYTrux y4EOHBIX
IIPEIMETOB: — COCTaBJIATh W peulaTh
YPaBHEHHUs, CHCTEMbl YPAaBHEHHH U
HEpPaBEHCTBA IIPU pEIIECHUU 3aJa4
JIpYyrux y4eOHBIX IPEIMETOB; —
UCITIOJIb30BAaTh YpaBHEHUS u
HEPAaBEHCTBA JUIsl IIOCTPOCHHUA W
UCCIICIOBAHUS IIPOCTEUIINX
MaTEMAaTHUYECKUX MOJENIEH pealbHbIX
CUTyalMi WIM NPUKIAIHBIX 3a7ad; —
YMETh MHTEPIPETUPOBATH
HOJIyYEHHBIN npu peleHun
ypaBHEHUS, HEPaBEHCTBA WIIn
CUCTEMBI PE3YyJbTaT, OLIEHWBATH €TI0
MpaBAoI01001e B KOHTEKCTE
3aJIaHHOM PEAJIbHOW CUTYalluu HWIIU
MPUKJIAJHON 3a/1a4n

DOyHKIUH

— OnepupoBatb Ha 0a30BOM
YpOBHE TMOHATUSMHU: 3aBUCHMOCTb
BEIMYMH, (YHKIMS, apryMeHT H

3HaueHne  QyHKIUU,  00JacTh
OIIpeAEICHUS u MHO’KECTBO
3HaueHUH  QyHKuMHM,  TpadukK

3aBUCUMOCTH, Tpaduk (GyHKUIUH,

HYIU  (QYHKIUH,  OPOMEXYTKU
3HAKOIIOCTOSIHCTBA,  BO3pPaCTaHUE
Ha YU CIIOBOM MIPOMEXKYTKE,
yObIBaHUE Ha YU CIIOBOM

MPOMEXKYTKE,  HaumOoJbllee WU
HauMeHbIIIee 3HAYCHHE (YHKIIUU
Ha  YUCIIOBOM IIPOMEXKYTKE,
nepuoandeckast GyHKIHUS, TEPUOT;
— OmnepupoBaTh Ha 0A30BOM YPOBHE
IMOHATUAMMU:. TIIpiAMasds H O6paTH35I

- Onepuposatb MTOHATUSAMM:
3aBUCHUMOCTh  BEJIMYUH, (QYHKIHS,
apryMeHT M 3HaueHue (QyHKIUH,
00J1acTh ONpENENeHUss U MHOXKECTBO

3HAYEHUN byHKLHN, rpaduk
3aBUCHUMOCTH, Tpapuk  (yHKUUH,
HYJIH byHKLHY, IPOMEXYTKH

3HAaKOIIOCTOSIHCTBA, BO3pacTaHUE Ha
YHCIIOBOM NPOMEXKYTKE, YObIBaHHE Ha
YHCIIOBOM NPOMEKYTKE, HauOoblee
Y HaMMeHblIllee 3HaueHne (PyHKIUN Ha
YU CIOBOM IIPOMEXKYTKE,
nepuonuyeckas (yHKIMs, MEpUo,
4yeTHass M HedeTHas (YyHKUUH,

ONepUpPOBaTh TMOHATUAMU OOpaTHas
MIPONOPLIUOHAIBHOCTb, JUHEHas,
KBaJpaTH4Has, Jorapugmuueckas H
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MPOIMOPIMOHAILHOCTh  TUHEHHAS,
KBaJpaTH4Has, Jorapudmuueckas
u IIOKa3aTeNbHast ¢byHKIUY,
TpUTOHOMETpHUECKHe (PpyHKIUU; —
pacrno3HaBarth rpaduxu
AJIEMEHTAPHBIX (DYHKIMNA: TPIMOM
1 00paTHOI MPONOPLHUOHATIBHOCTH
, JIMHEIHOM, KBaJ[paTUYHOM,
norapupmMuIecKon u
[10Ka3aTeIbHON byHKUIUH,
TPUTOHOMETPUUECKUX (YHKIIHM; —
COOTHOCHTH rpaduku
dJIEMEHTapHBIX (QYHKIMA: TPSIMOU
1 00paTHOI MPONOPIHUOHATBHOCTH
, JIMHEHHOM, KBaJI[paTUYHOM,
J0rapupMUIECKOn u
MOKa3aTeabHOU byHKIUH,
TPUTOHOMETPHUSCKUX (PYHKIHHA C
dbopMynamMu,  KOTOPBIMH  OHHU
3a/laHbl, — HAXOAUTh MO Tpaduxy
MpUOMMKEHHO 3HAYCHUS (DYHKIIMH
B 3aJIaHHBIX TOYKaX; — OMPEIENSTh
mo rpaduKy CcBOWCTBA (QYHKIMH
(mymu, MIPOMEXKYTKH
3HAKOIOCTOSIHCTBA,  TIPOMEXKYTKHU
MOHOTOHHOCTH, HauOOJIbIINE H
HAauMEHBIINE 3HAYCHHUS U T.IL.); —
CTPOUTH 3CKHU3 rpaduka QyHKIHH,
yIIOBJIETBOPSIOUICH MPUBEACHHOMY
Habopy ycinoBHM (IPOMEXYTKU
BO3pAaCTaHUs / yObIBaHUS,
3HaueHUE (YHKIMH B 3aJJaHHOW
TOUYKE, TOYKU SKCTPEMYMOB H T.II.).
B moBcemHeBHOW JKHM3HH W TIpH
W3YYCHHH JPYTUX TIPEIMETOB: —
OTIpeeTsATh o rpadukam
CBOMCTBa pealbHBIX MPOIECCOB U
3aBUCHUMOCTEl  (Hambonbpiiue W

HaVMEHBIIINE 3HA4YEHMS,
MIPOMEKYTKM  BO3pacTaHusi U
yObIBaHUS, MIPOMEXKYTKH

3HAKOIIOCTOSHCTBA M T.IL);
WHTEpPIPETUPOBATh  CBOMCTBA B
KOHTEKCTE KOHKPETHOU
MIPAKTUYECKON CUTyalluu

IIOKa3aTeabHas GbyHKIUH,
TPUTOHOMETpUYECKHE (YHKLIUU; —
OIIpENETsATh 3HAaueHHe (QYHKIUH 10

3HAYEHHIO apryMeHTa npu
pa3nmuuHBIX  crmoco0ax  3amaHus
GyHKIMH; —  CTPOUTH  TpauKu
W3YYEHHBIX (YHKIUI; — ONUCHIBATH

10 Tpa MKy U B MPOCTEHIITUX CITydasx
no ¢opmylie MoBeneHHEe M CBOWCTBA
GbyHKIMA, HaxXOAWTh IO Tpaduky

¢byHKINN HanOoJbIINe u
HaVMEHbBIINE 3HAYEHUS, — CTPOUTH
3CKHU3 rpaduka ¢byHKuMY,

YIOBJICTBOPSIONIEH  MPUBEICHHOMY
Habopy  ycinoBUH  (IIPOMEXYTKH:
npsiMasi ¥ BO3pacTaHus/yObIBaHUS,
3HaueHue (yHKOUM B  3aJaHHOU
TOYKE, TOYKHU 9KCTPEMYMOB,
ACUMITOTHI, HYTH GYHKIUHU U T.J.); —
pemiate  ypaBHEHHWs, MPOCTEHIIMe
CUCTeMbl  ypaBHEHUH, HCIOIB3YS
cBo¥icTBa PyHKIMH U UX Tpadukos. B
MOBCEHEBHONH  JKM3HH W TIPH

U3Yy4EHUU JIpYTrux y4eOHBIX
OpeAMETOB: —  OIpeNensiTh 0
rpagukaM U  HCIOJIb30BAaTh IS
peleHus HPUKIIAJHBIX 3a1a4

CBOWCTBA pEaTbHBIX MPOIECCOB H
3aBUCUMOCTeH  (HawOonpliwe U
HaVMEHBIIINE 3HAUYEHUS, IPOMEKYTKH
BO3pacTaHMsi U yObIBaHMS (DYHKIHUH,
IPOMEXYTKU 3HAaKOIOCTOSIHCTBA,
aCHMIITOTHI, TIEPUOJ H T.OL); —
UHTEPIpPETUpPOBAaTh  CBOMCTBA B

KOHTEKCTE KOHKPETHOMU
MPAKTUYECKOMN CHUTYAaIVH; —
OIpPEIEATh o rpapukam
MIpOCTEMNIINE XapaKTepPUCTUKU
NEPUOIUYECKUX IIPOLIECCOB B

OMOJIOTHH, DKOHOMHKE,  MY3BIKE,
pamguocBszM W p. (amMmiuuTyna,
TIePUOJ U T.].

DJIeMEeHThI
MaTrTeMatTu
YeCKOro AaHAJIN3A

— OnepupoBatb Ha 0a30BOM
YpOBHE MOHSATHSAMH: IPOU3BOJHAS
(GyHKIMH B TOYKE, KacaTellbHas K
rpaduky GyHKIUH, MTPOU3BOAHAL
(GYHKIUHM; — ONpPENeNsTh 3HAaUeHHe
MIPOU3BOIHOM (QYHKIIMU B TOUYKE IO
M300paKEHUI0  KacaTelbHOW K

- OnepupoBatb MOHATUSMHU:
Mpou3BojHAs (QYHKIMH B  TOYKE,
KacaTenpHas K rpaduky (GyHKINH,
MPOU3BOIHAS (DYHKIIMM; — BBIUYUCIISATH
MIPOU3BOTHYIO OJTHOYJICHA,
MHOTOWJIEHa, KBaJIpaTHOIO KOpPHS,

MIPOU3BOJIHYIO CYMMBI (YHKIMH;, —
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rpaduKy, TpPOBENEHHOH B ITOM
TOYKE, — pelaTh HECIOKHBIC
3alayd  Ha [PUMEHEHHE CBS3U
MEXITY MIPOMEKYTKAMH
MOHOTOHHOCTH u TOYKAMH
KcTpeMyMa (YHKIIMH, C OJHOM
CTOPOHBI, u POMEXKYTKaMuU
3HAKOMOCTOSIHCTBA U HYJISIMHU
MMPOU3BOJHON ATOW (QYHKIIUH — C
JIpyroi. B moBceqHEBHOMN )KU3HU U
MIPU U3yYEHUU JAPYTUX MPEAMETOB—
10JIb3YSCh rpadukamu,
CpaBHHMBATh CKOPOCTH BO3pacTaHUs
(pocta, MOBBIIICHUS, YBETUYCHUS U
T.I.) WIM CKOPOCTH YOBIBaHUSA
(mameHus, CHUKCHUS, YMCHBIIICHUS
U T.JI.) BEIUYMH B PEAIbHBIX
mpoleccax; — COOTHOCUTh TpaduKu

peanbHBIX IIPOLIECCOB u
3aBHUCHUMOCTEl C MX ONHCAHUSIMH,
BKJIIOYAIOIMUMU  XapaKTEPUCTUKU

CKOpPOCTH HW3MeHeHUs (OBICTPBIN
poOCT, IUIaBHOE NOHWKEHHUE U T.I1.);
— UCIIOJIb30BaTh rpaduku
peabHBIX MPOIECCOB JIJIS PEIICHUS
HECIIO’KHBIX MPEIMETOB:
MPUKJIAJHBIX 3a7a4, B TOM YHUCIE
orpenensis 1Mo Trpaguky CKOpOCTb
X0/J1a mpoIiecca.

BBIYUCIIATH
OJIEMCHTApPHBIX

IIPOU3BO/IHBIC
byHKIMA ©  HX
KOMOWHAIHIHA, UCIIOJIb3YS
CIpaBOYHbBIE MaTepHabl; -
UCCIIEJIOBATh B MPOCTEHIINX CIy4asx
¢byHKINN Ha MOHOTOHHOCTb,
HAXOUTh HaubobIINe u
HauMEHBIIME 3HAueHUs (YHKIUH,
CTpOUTh TpaduKd MHOTOYJICHOB H
MPOCTEUIINX paIMoHaIbHBIX
byHKIMI c HCIOJIb30BaHUEM
anrmapara MaTeMaTH4YeCKOTO aHau3a.
B noBcegHeBHOM JKW3HM U IpU

HA3y4YEeHUU Ipyrux y4eOHBIX
IPEeIMETOB: — peliaTh MPHUKJIAJIHbIC
3amaun W3 Owonoruu, (HU3HKH,
XUMHH, OKOHOMHKH U  JIPYTHX
HpeI[MeTOB, CBA3aHHBIC C
UCCIIEIOBAHHEM XapaKTePUCTHK
pPEATBHBIX TPOIECCOB, HAXOXKJICHUEM
HanOOJIBIINX u HaUMEHBIINX
3HAYCHUU, CKOPOCTU U YCKOPEHUS U
T.IL.; - MHTEPIIPETUPOBATH

IMOJTYYCHHBIC PC3YJIbTAThI

Crarucruka u
Teopusi
BEPOATHOCTEH,
JIOTHKA U
KOMOMHATOpHKA

— OnmnepupoBatb Ha  0a30BOM
YPOBHE OCHOBHBIMU
onucaTeIbHbIMU
XapaKTepUCTUKaMHU YK CIIOBOTO
Habopa: cpenHee apudmeTuieckoe,
MeMaHa, HauOoJbIIee "
HauMeHbIIIee 3HAUEHUS; -
orepupoBarh Ha 0a30BOM YypOBHE
MOHATHIIMHU: JacTtoTa U
BEPOSTHOCTH COOBITHS, CITydaiHbIH
BBIOOD, OIIBITHI c
PaBHOBO3MOKHBIMH
JJIEMEHTAPHBIMH  COOBITHSMM; —
BBIUUCIISTH BEPOSITHOCTH COOBITHIM
Ha OCHOBE I[IOACYETa  YHUCIA
HCXOIOB. B moBcenHEBHON KU3HU
U TOpU  U3YYEHUU  JIpYruX
MpeIMeTOB: —  OLEHUBAaTh W
CpPaBHMBAaThb B IIPOCTBIX CIIy4asx
BEPOSTHOCTH COOBITUH B peabHOM
XKU3HU; — YUTaTh, COMNOCTAaBIATH,
CpaBHMBaThb, MHTEPIPETUPOBATH B
MPOCTBIX  CIIy4asX  peajibHble

- Nmets NIpECTaBICHUE 0
JUCKPETHBIX u HENPEPBIBHBIX
CITy4aHBIX BEJIMYMHAX 51
pacnpeneneHusax, O HE3aBUCUMOCTHU
CIIyYallHBIX  BEJIMYUH; — HUMETh
NPEJICTaBICHHEe O MAaTeMaTHYeCKOM
OXUJAHUHM U JUCTICPCUU CITYIalHBIX
BEJIMYUH; — MUMETh IPEICTABICHUE O
HOPMAJIbHOM  paclpeieNeHud |
puMepax HOPMAaJIbHO
pacnpeieIeHHbIX CITy4aifHbIX
BEJIMYWH; — TMOHHUMATh CyTh 3aKOHa
OOJBIIUX YHCET W BBIOOPOYHOTO
MEeTOJa U3MEpPEHUsI BEPOSITHOCTEH; —
UMETh TpeJICTaBlIeHHe 00 YCIOBHOM

BEPOATHOCTU n 0 MOJTHOM
BEPOATHOCTH, MMPUMCHATH ux B
peUICHUN 3aaay, - HUMCTDb

MPEACTAaBICHUE O BaXXHBIX YaCTHBIX
BHUJIAX paclpenenecHuil U MPUMEHSTh
WX B pEUICHUH 3aJa4; — HUMETh
Mpe/icTaBIeHHE 0 KOPPEISIHT




AaHHBIC, TPCACTABJICHHBIC B BHU/C
TabnuIl, Tuarpamm, rpaduKoB

CIIy4yalHBbIX BEJIMYUH, O JIMHEHHOHN
perpeccun. B moBceHEBHOM )KU3HU 1
IIPU U3YYEHUU IPYTHX NPEIAMETOB: —

BBIYUCIISITH W OIICHUBATH
BEPOSITHOCTH COOBITHA B peaJbHOMN
KU3HU; — BBIOMPATh TMOJIXOSINNE

METOABI MMPEACTABIICHUA U 06pa6OTKI/I
JaHHBIX; — YMCTh p€IIaTh HECIIOKHBIC

3ala4yl  HAa TPUMCHEHHE 3aKOHa
OOJIBIIMX YHCET B  COLIMOJIOTHH,
CTpaxOBaHHH, 3/IpaBOOXPAHCHUH,
obecreyeHnu 0e30macHOCTH
HACeJICHUA B Ype3BbIYaNHbIX
CUTYaITUAX

TexkcToBBIC
3ada4u

— Pemate HECI0XHBIE TEKCTOBEIC
3aga4un Pa3HbIX THUIIOB, -
AHAJIM3UPOBAThL YCJIIOBUEC 3a/a4u,
npu H€06XOZII/IMOCTI/I CTPOUTH IJIid

€€  pelIeHHs MaTeMaTHYeCKYyIo
MOJIEIIb; - [IOHUMATh u
HCII0JIB30BATh Ul peLICHUs
3a/1a4u nHpOPMALHIO,
IIPEICTaBICHHYIO B BUJIE
TEKCTOBOM M CHMBOJIBHOM 3aIlNCH,
CXEM, TabauL, Juarpamm,
rpaduKoB, PHUCYHKOB; -
JIEHCTBOBATH o aIrOpUTMY,
coJiepKauiemMycs B yCIIOBUHU
3a/1a4u; - HCIIOJIB30BaTh
JIOTUYECKUE  PACCYXKACHHUS  IIpH
pelIeHuu  3a1a4u; paboTtath ¢
M30bITOYHBIMU YCIIOBUSIMH,

BbIOMpas u3 Bcell uHpopmanuwy,
JTaHHEIE, HEOOXOAUMBIE IS
peleHust 3a1a4k; — OCYIECTBIATh
HECJIOXKHBIA Mepedop BO3MOXKHBIX
pelieHui, BbBIOMpas U3 HHX
ONTUMAIILHOE 10  KPUTEPHSIM,
chopMyTUpPOBaHHBIM B YCJIOBUU; —
aHaJIM3UPOBATh U
WHTEPIPETHPOBATh  TMOJyYCHHBIC
peleHrs B KOHTEKCTE YCIIOBHS
3aJaud, BHIOMPATh peEIIeHUs, He

OpOTUBOPCHUAIIIUEC KOHTCKCTY,

peuaTtb 3aga4un Ha pacuct
CTOMMOCTH IMOKYIIOK, yCIyr,
IIOC3J0K )51 T.I1., pemaTtb

HECJIOKHBIE 3aJlauM, CBSI3aHHBIE C
JIOJIEBBIM y4YacTHEM BO BIIQJCHUH
¢bupmoii, PEANPUATHEM,
HEJABW)KMMOCTBIO;  —  pemarthb

— Pemate 3amaum pasHbIX THUIOB, B
TOM 4YHCIIE 3aa4d IOBBIIIEHHON
TPYIHOCTH; - BBIOMPATh
ONTUMAIIBHBIA ~ METOJ  PEIICHHS
3aja4y, paccMaTpuBas —pas3lIUYHbIC
METO/Ibl; — CTPOUTH MOZEIH PEIICHHS
3a7a4yd, TPOBOJIUTH JIOKAa3aTeIbHBIC
paccyXIeHus; pemiath  3ajayd,
TpeOytomue nepedbopa BapUAHTOB,
IPOBEPKH YCIIOBHIA, BBIOOpA
ONITUMAIILHOTO pe3ynbTara; -
aHAJIM3UPOBATh U MHTEPIPETHPOBATH
pe3yabTaThl B KOHTEKCTE YCIIOBHS
3a7a4yd, BBIOMpAaTh pELICHUs, HE
IPOTUBOpEYALIE  KOHTEKCTY;  —
MEPEeBOIUTh TIPH PEIICHUH 3a7add
UHpOpMaLMI0 U3 OJHOH (OpMBI B

IpyTyIo, HCIIOJIB3YS npu
HEOOXOMMOCTH  CXEeMbl, TaOJMIIbI,
rpaduku, JMarpaMmsl; B
NOBCETHEBHOM  KM3HU U IIpH

W3y4EHUN JpYIMX MpeAMETOB: —
pelmaTe MpakTHUYECKHE 3a7adyd |
3a/1a4u U3 IPYrux NpeIMETOB
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3aJaud  Ha TMPOCTBIE MPOICHTHI
(cucTemMBI CKHJIOK, KOMHUCCHHU) B Ha
BBIUMCIIEHUE CIIOKHBIX MPOICHTOB
B pa3IMYHBIX CXeMaX BKJIAJIOB,
KpEeIUTOB W WIIOTEK; — peularhb
MPAaKTUYECKHE 3a/1a4H, TPeOyIolHe
WCIIOJIb30BaHUS  OTPULIATENBHBIX
YHCe: Ha orpeaesieHIe
TEMIEpaTypbl, Ha OIpelIeiIeHHe
II0JIOKEHUS Ha BPEMEHHON ocu (10
HaIIeH 3pbl U MOCIe), Ha JTBUKCHHE
JICHEKHBIX CpeACTB
(mpuxona/pacxom), Ha OmpeneIcHUe
ITyOUHBI/BBICOTBI M T.aL;  —
WCIIOJIb30BaTh IMOHATHE MaciuTaba
JUIE HAaXOXJCHUS PACCTOSIHUHA H
JUIMH  Ha  KapTax,  IJaHax
MECTHOCTH, IJIaHaX IIOMCIICHHI,
BBIKpOiikax, Tmpu pabore Ha
KOMIIBIOTEPE u T.II. B
MOBCEHEBHON JKM3HU H  TIpH
W3YYCHUH JPYTUX TMPEIMETOB: —
pelaTh HECIOKHBIE MPAKTHIECKUE
3a/1a4u, BO3HUKAIOIIINE B
CUTYallUsX IOBCEIHEBHON JKHU3HU.

I'eomeTpust

— OmnepupoBath Ha 0a30BOM
YpOBHE MOHSTUSMH: TOYKa,
npsimas, IJIOCKOCTh B

IIPOCTPAHCTBE, MapajlIEIbHOCTh U
NEPIEHAUKYISIPHOCTh TPSAMBIX H
IUIOCKOCTEH;  —  pacro3HaBaTh
OCHOBHBIE BHJIBI MHOTOTPAaHHHKOB
(mpu3ma, UpaMuia,
MIPSIMOYTOJIBHBIA TTapaJIJIEJICTIUIIE,
Ky0); — u300pakaThb H3ydaeMble
(GUTYpHI OT pYKH U ¢ TPUMEHEHHEM
MIPOCTHIX YepTEXKHBIX
UHCTPYMEHTOB; ~ JienaTh
(BBIHOCHBIE) IIJIOCKHE YEpPTEXKHU U3
PUCYHKOB  HPOCTBIX  OOBEMHBIX
¢buryp: Buj cBepxy, cOOKy, CHU3Y;
— u3BIeKaTb UHQPOpPMALUIO O
MIPOCTPAHCTBEHHBIX

reOMETPHUECKUX ¢durypax,
MPEJCTaBICHHYI0 Ha YepTeXax W
PUCYHKAaX; — TPUMEHSTH TEOpEeMy
[Mudaropa  mpu  BBIYUCICHUH
JJIIEMEHTOB  CTEPEOMETPHYECKUX
¢buryp; — HaxoguTb OO0BEMBI HU
IJIOIIA N MOBEPXHOCTEN
MPOCTEUIINX MHOTOTPAaHHUKOB C

— OmnepupoBaTh TMOHATUSAMHU: TOYKA,
npsiMasi, IIOCKOCTh B TMPOCTPAHCTRBE,

napasuieibHOCTh n
HepHeHI[I/IKy.HSIpHOCTB Hpi[MI)IX nu
IUIOCKOCTEH; — TPUMEHATh  JJIs
pelmieHust  3aJad  [eOMETPUYECKHUe
(akTbl, €ciu YCIIOBUS NPUMEHEHHS
3alaHbl B sIBHOM (opme; — pemiaTh
3aJa4n Ha HaxO0XXJcHUE
reOMETPUYECKUX BEJIMUMH o

o0pa3iaM MM aJropuTMam; — JIenaTh
(BBIHOCHBIE) IUIOCKHE YEPTEXHU U3
PUCYHKOB OOBEMHBIX (QUTyp, B TOM
YHCIIe PUCOBATh BHJ CBEPXY, COOKY,
CTPOUTH CEYEHUSI MHOTOI'PAaHHHUKOB; —
W3BIIEKaTh, HWHTEPIPETHPOBATH U
npeoOpa3oBbIBaTh MHGOPMALUIO O
F€OMETPUYECKHUX ¢urypax,
MPEJCTaBICHHYI0 Ha YepTekax; —
MPUMEHATh TeOMETpUYecKrue (PaKThI
JUIL pelIeHHs 3a/a4, B TOM 4YHCIE
MPENOaraluX HECKOJIbKO IIaroB

pelIeHUs; — OIHUCHIBATh B3aUMHOE
pacrnonoxxeHue MPSIMBIX "
IJIOCKOCTEH B MPOCTPAHCTBE, —
hopmynupoBaTh CBOWCTBa "
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MIPUMEHEHUEM bopmy; -
pacrmo3HaBaTh OCHOBHBIC BHUJIbI TEJ
BparieHus (KoHycC, MUJIUHIP, chepa
U 1Iap); — HAXOAUTh OOBEMBI U
10N MOBEpXHOCTEN
MPOCTEHIIINX MHOTOTPAHHUKOB H
Tel BpallleHus C M[PUMEHEHHEM
¢dbopMyn. B moOBceqHEBHOU KU3HU

U [pd  H3YYCHUH  JPYTUX
HPEIMETOB: - COOTHOCHUTD
abCTpaKTHBIC reOMETPHUUECKUE
HOHATUS. U (DAKTBI C pealbHBIMU
’KM3HCHHBIMU oObeKTaMU U
CUTYyallUsIMH; —  HUCIOJB30BaTh
CBOMCTBA IIPOCTPAHCTBEHHBIX
reoMeTpuyeckux  Guryp s
pelieHus THUIOBBIX 3aaa4
MPaKTHYECKOTO  COJICPIKAHUS;

COOTHOCHUTD IUTOMIAN

MOBEPXHOCTEM TEN  OJMHAKOBOU
(OpMBI  pa3TUYHOTO pa3Mepa;

COOTHOCUTH  OOBEMBI  COCY/IOB
OJIMHAKOBON (POpPMBI  pazITUYHOTO
pasmepa; OlICHUBaTh (QopMmy
MIPaBUJILHOTO MHOTOTpaHHUKA
Mociie¢ CHWIOB, Cpe30B U T.II.
(ompenensaTh KOJUYECTBO BEPILHH,

npu3Haku QUryp; — JOKa3bIBaTh
TC€OMETPUYECKUE  YTBEPXKIACHHS;, —
BJIAJICTh CTaHJAPTHOU
Kiaccu(uKanueil mpocTpaHCTBEHHBIX
¢buryp (TMpamMu b, MIPU3MBI,
napajielienumnepl); —  HaXOIUTh
00bEeMbl M TJIOUIAM TOBEPXHOCTEH
TE€OMETPUYECKUX TeIl C IPUMEHEHUEM
(bopMys; — BBIYUCIATH PACCTOSHUS U
YTJIBI B MIPOCTPAHCTBE. B
IIOBCEJHEBHOW  KM3HM W  IIpHU
U3YYEHUH JAPYrHX TPEeIMETOB: —
UCIIOJIb30BaTh CBOWCTBa
reOMETPUUECKUX (PUTYD ISl peIeHUs
3aJa4 TPaKTUYECKOTO Xapakrepa |
3a/1a4 U3 Ipyrux odnacreil 3HaHuin

pebep © TrpaHel MOIYYEHHBIX
MHOT'OTPaHHUKOB)
BekTops! 1 — OmnepupoBath Ha 0a30BOM | — OnepupoBarb TOHATHUAMU
KOOpIWHATHI B YpPOBHE  MOHATHEM  JICKApPTOBHI | JCKAPTOBLI KOOPIMHATHI B
HPOCTPAHCTBE KOOpIMHATEL B IIPOCTPAHCTBE, — | IIPOCTPAHCTBE, BEKTOD, MOJIyJb
HaXOJUTh KOOPJAWHATHI BEPIIMH | BEKTOPA, PaBEHCTBO BEKTOPOB,
KyOa " MPSIMOYTOJIBHOTO | KOOPIUHATEL BEKTOPA, YoM MEKIY
rapajuienenuIe1a BEKTOpPaMH, CKaJIsIpHOE IIPOU3BEACHUE
BEKTOPOB, KOJUIMHEAPHBIE BEKTOPHI; —
HaXOJUTh PAaCCTOSHUE MEXKIY JBYMS
TOYKAMH, CYMMY  BEKTOPOB H
IIPOM3BEJCHUE BEKTOpa Ha YMHCIIO,
Yroa MeXAy BEKTOpaMH, CKaJsIpHOE
IIPOU3BEEHUE, PACKIIAbIBATH BEKTOP
110 IBYM HEKOJUIMHEAPHBIM BEKTOPaM;
— 3aJ1aBaTh IJIOCKOCTh YPaBHEHUEM B
JIEKapTOBOM CHUCTEME KOOpJMHAT; —
pemarp MPOCTEUIIINE 3a7aun
BBEJICHHEM BEKTOPHOTO Oa3uca
HUcropus — OnmceIBaTh oTaenbHbIe | — [IpeAcTaBiaATh BKJIAA BBIIAKOIIUXCA
MaTeMaTUKH BBIIAIOIIUEC pe3yJIbTaThl, | MATEMaTUKOB B pa3BUTHE
MOJYYEHHBIE B XOJ€ pPa3BUTUA | MATEMAaTUKM W HWHBIX  HAy4YHBIX
MaTeMaTUKH KaK HayKd;, — 3HATh | o0JacTe; —  TIOHMMAaTh  pOJIb
TIPUMEPHI MaTeMaTUYECKUX | MATEMATUKU B pa3BUTHHU Poccun
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OTKPBITHUHA U MX aBTOPOB B CBS3U C
OTE€YECTBEHHOM W BCEMHUPHOU
UCTOpUEH; — T[OHUMATh POJIb
MAaTCMAaTUKHU B Pa3BUTUU Poccun

MeTtoanl
MaTeMATUKHU

— IIpuMeHATh U3BECTHBIE METOIBI
IIpU  pELICHUU CTaHJIapPTHBIX
MaTeMaTHYECKUX 3az1ay; -
3aMeyaTb M XapaKTepHU30BaTh
MaTeMaTUYECKUE 3aKOHOMEPHOCTHU
B OKpY>Karoleu
JNEHUCTBUTEIILHOCTH; — IIPUBOJUTH
IIPUMEPBI MaTEMaTHYECKUX
3aKOHOMEPHOCTEH B IPHUPOAE, B
TOM 4YHCII€  XapaKTEpU3YIOLIUX
Kpacoty 51 COBEPILIECHCTBO
OKPY>KaIOILEro Mupa "
IIPOU3BEICHUN HCKYCCTBA

— Hcnonp30BaTh OCHOBHBIE MCTOABI

J0Ka3aTcJIbCTBAa, IMpOBOAUTD
J0Ka3aTCJIbCTBO u BBIIIOJIHATD
OITPOBEPIKCHUC; - IIPUMCEHATH
OCHOBHBIC MCTOJABbI peuicHuAd

MaTEMAaTUYECKUX 3a7a4d; — Ha OCHOBE
MaTeMaTHYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJIE XAPAKTEPU30BaTh KPacoTy U
COBEPULICHCTBO OKPY’KAIOIIET0 MUPA U
MIPOU3BEICHUN HCKYCCTBA; -
IPUMEHATH IIPOCTEHNILNE
IIPOrPaMMHBIE cpeacTsa U
JJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI pu peuieHun
MaTEMaTHUYECKUX 3a1a4

1.4. PexoMeHayemoe KOJHYECTBO YAaCOB HAa OCBOEHHME INPOrpaMMbl Yy4eOHOI

JUCIHHUIIINHDBI:

MaKCcHUMaJbHOW yueOHOU Harpy3ku oOyuatomerocs — 351 yac, B Tom yucie:
00s13aTeNbHON ayUTOPHON yueOHOM HAarpy3KH oOydatomierocs — 234 yaca,
CaMOCTOSITeNIbHOM paboThl 0Oyuaromerocs — 117 gacos.
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2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JIUCIHUIIINHBI

2.1. O0beM y4eOHOM TMCHUILUIMHBI U BUbI Y4eOHO# padoThl

Buj yueOHoi1 padoThI

Oobvem uacoe

MakcumanbHas yyeOHass Harpys3ka (Bcero) 351
O06s13aTesibHAsI ayUTOPHAs ydeOHAasi HATPY3Ka (Bcero) 234
B TOM YHCIIE:
B (hopMe mpaKkTUUECKON MOATOTOBKH 94
nabopaTtopHbie pabOTHI He npedycMOmpeHo
156

IMPAKTUYCCKHUC 3aHATUA

KOHTPOJIbHBIE paOOThI

He npedycMOmpeHo

KypcoBas pabota (npoekt) (eciu npedycmompeno)

He npedycMOmpeHo

CamocrosiTejibHas pa6oTa o0yuyarierocsi (Bcero) 117
B TOM YHCIIE:

PemieHne nHAMBUAYaIbHBIX 3a1aHAN 40
CocTraBieHne CupaBOYHOr0 MaTepuasa 1o Teme 23
W3rorosnenune HarsIHbIX MOCOOMI 8
[TonroroBka pedepara o reme 4
CocraBieHue npe3eHTaluu 3
CocTraBJieHHEe 0TUYETa 110 pacyeTHO-TpaduIeckoi padboTe 18
IToxaroroska IOKJIaZOB 16
CocraBiieHre TaONHIBI CO CIPABOYHBIM MaTepuaioM M0 (opmyrnam 5

00beEMOB U rmomazleﬁ. H3roroBieHne MakeTOB U

TeOMETPUIECKUX puryp.

pa3BepTOK

IIpomedsxcymounas ammecmayust 6 popme: ougghepenyupoeanno2o 3auema, IK3ameHa
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2.2. TemaT4yecKHi IJIAH U COJePKaAHNE YUeOHOH TUCcHUIINHBI «MaTeMaTuka

HaumeHoBaHue pa3iesioB U TeM Conep:kanue y4e0HOIro MaTepuaJsa, NpakTu4ecKue padoThl U camocTosiTesibHass | O0bem YpoBeHb
padora o0y4aromuxcs 4acoB OCBOCHHS
| 2 3 4
Paznenl. Anredpa 46
Temal.l. Conep:kanue y4eOHOIr0o MaTepuaJa: 4
Brenenwue. [leiicTBuTenbHbIe 1 Baenenre. O3HaKOMIIEHHE C POJIBIO MATEMATUKH B HayKe, TEXHUKE, JKOHOMUKE, 2 1
ancia. [Ipubnmxentsie UH(OPMAaLIMOHHBIX TEXHOJIOTUAX 5 MPAKTHYECKOMN JIESITETIbHOCTH.
BBIYMCJICHUS 1 BBITHUCITUTCIIBHBIC [JeiicrButenphbple uncna. [IpubnuxeHune IEHCTBUTENBHBIX YUCEN KOHEYHBIMU
CpeacTaa JeCATUYHBIMU JApo0simu. [lorpenmHocTr MpuOIMKEHUH U BBIYUCIICHHH.
IIpakTyeckoe 3ansaTue Ne 1: [TorpemHocTy npuOINKEHUN U BHIYUCICHUH. 2 2
CamocrosiTeibHast padora oOyuyawmmxcsi: [loarotroBka pedepara 1o Teme 2
«OT1HOCHUTENbHAs U a0COJIIOTHAS ITOTPEIIHOCTHY
Tema 1.2. Copepxanue y4eOHOro MaTepuaJa: 4
MuosxecTsa 1 | DieMeHTBI TEOPUH MHOXKECTB. BHIbI MHOKECTB 2 2
IIpakTnueckoe 3ansitue Ne 2: ITorpemHocty npuOIMKeHUH U BBIYMCICHUN. Bupl 2 2
MHOkecTB. Onepanuu HaJl MHOKECTBaMU
CamocrosiTeibHas padora o0yuarommxcesi: Pemenue 3aiay no teme pasaena 2
Tema 1.3. Coaep:xxanue yueOHOro MaTepuaJia: 12
YpaBHCHH H HCPABCHCTBA TICPBOM. | 1 | \Merop peLIeHU ypaBHEHUI U HEPABEHCTB IIEPBOU U BTOPOU CTEIICHU 2 2
U BTOpOM cTeneHn
2 | Merojsl penieHHus uppalMoOHaIbHBIX YPaBHEHUN U HEPABEHCTB 2 2
IpakTnyeckoe 3ansaTue Ne 3: «MeToAbl pelIeHN ypaBHEHUI U HEPABEHCTB MEPBOU 2 2
CTEIIEHU
IIpakTuyeckoe 3ansaTue Ne 4. «MeTozbl pelieHUN YpaBHEHUM U HEPABEHCTB MEPBOM 2 2
CTEIIEHU
IIpakTuyeckoe 3ansaTue Ne 5. «MeTobl pelieHU ypaBHEHHUI U HEPaBEHCTB BTOPOM 2 2
CTEIIEHU»
IIpakTuyeckoe 3ansiTue Ne 6: MeToapl pelIeHU ypaBHEHUN U HEPABEHCTB BTOPOU 2 2

CTCIICHU»
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CamocrosiTeibHass pabora oOyuyarommxcsi: PeiieHune MHIMBUAYalbHBIX 3a1ad IO 4
TeMme « Pelienue ypaBHeHUH, CUCTEM ypaBHEHUH, HEPABEHCTB, CUCTEM HEPAaBEHCTBY.
Tema 1.4. Copnepxxanue yueOHOro MaTepuaJa: 12
CucreMsl ypaBHEHHMH U HEpaBeHCTB | 1 | OmpepenuTenr BTOPOTO U TPETHETO MOPS/IKA, UX BBIYMCICHHE. 2 2
¢ ABYMs IICPEMCHHBIMA 2 | Pemenue cucTeM ABYX M TPEX JIMHEMHBIX ypaBHeHUH MeTonoM Kpamepa. 2 2
IIpakTnyeckoe 3ansaTue Ne /. «PemeHue cucteM [BYX JIMHEHHBIX YpaBHEHHM 2 2
Pa3IMYHBIMU CIIOCOOAMU»
IIpakTnyeckoe 3ansiTue Ne 8: PemieHne cucteM IByX JIMHEHHBIX YPaBHEHHI METOIOM 2 2
Kpamepa»
IIpakTnyeckoe 3ansitue Ne 9. «PemieHume cucrteM Tpex JHMHEHHBIX YpaBHEHHH 2 2
metoznoM Kpamepar
IIpakTnyeckoe 3anatue Ne 10: «PemeHue cucreM Tpex JMHEHHBIX YpaBHEHHIA 2 2
meroznoM Kpamepar
CamocrosiTesibHasi padora oOyvamommxcsa: PenieHue WHIMBUAYAIbHOTO 3aJIaHUS 6
«Pemenne cucteM JABYX U Tpex JUHEHHBIX ypaBHeHUH MeTtojoM Kpamepay.
CocraBieHre CIpaBOYHOI0 MaTepraia 1o HaX0KJIEHUIO ONpeeIuTeNeH.
Paspnea 2 IlocaenoBareJbHOCTH U QYHKIMHU 18
Tema 2.1. Coaep:xxanue yueOHOro MaTepuaJia: 4
ITocnenosarensHoCTH. [Ipenen 1 19
ucioBasi TmocienoBatesnbHOCTh. Ilpenen mnocnenoBarenbHocTH. Haxoknenue 2
TOCICAOBATELHOCTH. rpezena rnocyieJ0BaTeIbHOCTH.
IIpakTuyeckoe 3ansaTue Ne 11: HaxoxaeHue npenena nocie0BaTeIbHOCTH. 2 2
CamocrositesibHasi padora obyuarommxcsi: OdopmiieHHEe TBOPUYECKOTO OTYETa TIO 2
teme «lIpenen mocnenoBarenbHOCTH» (mpuaymMaTh 10 (QYHKUMH M BBIMUCIUTH HX
TIPEICIIbI)
Tema 2.2. Copeprxanue y4eOHOIro MaTepuaJa: 8
Egiiz%iilgﬁiggix 1 | Yucnosas ¢pyHkuus, e€ cnocoObl 3aJJaHNs U CBOMCTBA. 2 2
2 | I'paduku ¢pyHKIME U UX MIpocTeiine mpeodpa3zoBaHusl. 2 2
IlpakTuyeckoe 3ansitue Ne 12: I'papukm ¢dyHknmii w uX nOpocTernme 2 2

npeoOpa3oBanus (Ha npumepe y=x"2)
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IIpakTnyeckoe 3ansitue Ne 13: ['padpuku ¢yHKIMA W WX [OpocTeWlIHe 2 2
npeoOpa3oBaHus.
( Ha npumepe y=1/X)
CamocrosiTesibHasi padora obOyuyawinuxcsi: OdopmiieHHe pacueTHO-TpadUIecKoro 4
oryera 1o Teme «IlocTpoenue rpaukoB U UX Mpeodpa3oBaHU»
Pa3nen 3. Kopuu, crenenu u jorapugmsl 67
Tema 3.1. Copaepxxanue yueOHOIro MaTepuaJa: 10
Crenenb u €€ cBOKCTBA 1 | Cremnenb ¢ neHCTBUTEIBHBIM IMOKa3aTelIeM U €€ CBOICTBA. 2 2
2 | IlpeoOpazoBaHue U BBIYUCICHNUE TIOKA3aTEIbHBIX BBIPAKCHHIA. 2 2
IIpakTuyeckoe 3ansitue Ne 14: [IpeoOpa3oBaHWE M BBIYHCIICHHE ITOKa3aTCIIBHBIX 2 2
BBIPAKECHUI
IIpakTuyeckoe 3ansitue Ne 15: IIpeoOpa3oBaHne UM BBIYUCICHHE CTCIICHHBIX 2 2
BBIPAKECHUI
IIpakTnyeckoe 3anaTue Ne 16: « [IpeoOpa3zoBaHue M BBIYHMCICHHE CTENEHHBIX U 2 2
MOKa3aTeIbHBIX BEIPAKEHUI»
CamocrosiTeibHas padora odyuyarommxcesi: CoctaBieHHe CIPAaBOYHOIO MaTepuasa 1o 4
Teme paszzena. Pemenue vHaMBUYaIbHBIX 3aaa4 1o TeMe «CreneHpb u e€ CBoMcTBay
Tema 3.2. Coaep:xanue yueOHOIro MaTepHaJia: 10
Jlorapudmsl 1 Ux cBOMCTBa 1 | Jlorapu¢msbl U UX CBOMCTBA. 2 2
2 | IlpeoOpazoBaHre U BRIYHCICHHE JIOTAPHU(PMUIESCKUX BBIPAKEHHA. 2 2
IIpakTnueckoe 3anaTue Ne 17: «IIpeobpa3zoBaHue U BBIUUCIEHUE JOrapHUPMHUUECKUX 2 2
BBIPKECHUI.
IpakTnyeckoe 3ansiTue Ne 18: «[IpumeHeHne cBOHCTB Jorapupmay
IIpakTnyeckoe 3ansaTHe Ne 19: «[IpuMeHEHHE OCHOBHOTO JIOTaPHU(PMHUECKOTO
TOXKECTBaY.
CamocrosiTesibHasi padoTa odyuarommuxcsi: CoctaBieHrne CIIPaBOYHOTO MaTepuasa mo 6
TeMe paszzaena. PemeHune MHIMBUAyanbHBIX 3amad nmo teme «lIpeoOpazoBanue u
BBIYHUCIICHHE JIOTapHU(PMHUECKUX BHIPAKESHUI.
Tema 3.3. Copaeprxanue y4eOHOTo MaTepuaJa: 14
[TokasatenbHas, norapudmuyeckas | 1 | TlokaszarenbHas GpyHKIMsA UX cBOHCTBa U rpaduku. Jlorapudmudeckas GpyHKIms 2

U CTeNEeHHAas QYHKINU, UX

WX CBOMCTBA U TpaduKu
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CBOWCTBA U TpaduKH. 2 | Crenennas ¢yHkuumu, ux cBoWictBa u rpaduku. [loctpoenune rpadukoB 2 2
[10Ka3aTeJIbHbIX, JJIOTapU(PMUUECKUX U CTEIIEHHBIX (QYHKIUI.
IIpakTnyeckoe 3ansaTue Ne 20: «[Toctpoenne rpaguKkoB CTEEHHBIX (DYHKIHID) 2 2
IIpakTnyeckoe 3ansaTue Ne 21: «[Toctpoenne rpagKkoB CTETIEHHBIX (YHKITUII» 2 2
IIpakTnyeckoe 3ansaTue Ne 22: «[loctpoenue rpaguKoB MoKa3aTeIbHBIX ()YHKIIHID 2 2
IIpakTuyeckoe 3ansitue Ne 23: «lloctpoenue rpaduxoB  jorapuMUUYECKHUX 2
byHKIMI
IIpakTnyeckoe 3ansitne Ne 24: «lloctpoenme rpadukoB  JmorapupMUUECKUX 2 2
byHKIHI
CamocrosiTeibHas padora obyuawumxcsi: CocTaBleHHE pPacUYeTHO-TPAPUIECKOrO 6
oryera «llocTpoeHue rpaukoB MoOKa3aTeIbHOM, JIOrapuMUYECKOH U CTEleHHOU
¢yukuui». CocTaBiieHne CIPaBOYHOIO MaTepuala Mo TeMe
Tema 3.4. Copepxxanue yueOHOro MaTepuaJa: 12
IlokazarenbHble U 1 | IlokazarenpHble ypaBHeHus. Jlorapupmudeckue ypaBHeHUs. I[lokazaTenbHbie 2 2
JorapupMUUECKUe YpaBHEHUS U HEpaBEHCTBAa U METOJIbl X pemieHus. Jlorapupmuueckne HEpaBEHCTBA U METO/IbI
HEpaBEHCTBA WX pelIeHHs
IIpakTnueckoe 3ansaTue Ne 25: «[lokazarenbHble ypaBHEHHS U METO/IbI UX PELLICHUS» 2 2
IIpakTnueckoe 3ansiTe Ne 26: [TokazaTenbHble HEPABEHCTBA U METOBI UX PELICHUS 2 2
IIpakTueckoe 3ansTue Ne 27: JlorapupmMuueckue ypaBHEHHUs] METO/IbI UX PELICHUs 2 2
IIpakTnyeckoe 3ansatue Ne 28: Jlorapmpmuueckne HEpaBEHCTBA M METOABI X 2 2
peLeHHs
IpakTnyeckoe 3ansaTue Ne 29: «[loka3aTenpHble U Jorapu(MUYECKHE YpaBHEHUS U 2 2
HEPAaBEHCTBA U METOJIbl UX pEIICHUS»
CaMmocrosiTeibHasi padoTa oOyuyawmmuxcs: PemieHne MHIMBUAYaTbHBIX 33734 IO 5
TeMe «JIoTapu(PMHUUECKUE ypaBHEHHS W HEPaBEHCTBa». PellleHWe WHIUBUIYaTbHBIX
3aJa4 10 TeMe «I10Ka3aTeJIbHble YPAaBHEHUSI M HEPABEHCTBAY
Paspnen 4. Tpuronomerpuueckue GyHKuUMU 46
Tema 4.1. \ Copepxxanue y4eOHOro MaTepuaJa: 12

18




ToxnecrBennsie npeoOpasoBanusi | 1 | Pagnannas mepa yrma. TpuroHomerpuueckue (pyHKIMH YHCIOBOTO apryMEHTA. 2 2
CooTHOUIEHNsT MEXAYy TPUTOHOMETPUUECKUMH (QYHKLHSMHU OJHOTO apryMeHTa.
Beruucnenue 3HA4YCHUI u TOXIECTBEHHBIC npeoOpa3oBaHus
TPUTOHOMETPUYECKHUX BBIPAKECHUH.
IIpakTnyeckoe 3ansaTue Ne 30: «[lepeBon U3 paanaHHON MEpHI yIiia B TPagyCHYIO U 2 2
Ha000pOT»
IIpakTyeckoe 3aHATHE Ne 31: ToxnecTBeHHbIE peoOpa3oBaHus 2 2
TPUTOHOMETPUUYECKUX BBIPAKEHUI
I[IpakTuyeckoe 3ansaTue Ne 32: TpuroHomerpuueckue (QYHKIUH YHCIOBOTO 2 2
aprymMeHTa
IIpakTnyeckoe 3aHATHE Ne 33: ToxnecTBeHHbIE npeoOdpa3oBaHus 2 2
TPUTOHOMETPUUYECKUX BBIPAKEHUI
IIpakTuyeckoe 3ansaTue Ne 34: CoOOTHOLIEHUS  MEXAY TPUTOHOMETPHUYECKHUMHU 2 2
(GYHKIMSIMU OJTHOTO apryMEHTA.
CaMmocrosiTeibHasi padora oOy4yaromuxcsi: [loaroroBka [OKIagoB 1O TeMe: 6
«HcTtopust TpuroHoMmeTpuny». PemieHne WHAWBHUIYAIBbHBIX 33/IaHU «TOKJIECTBEHHBIC
npeoOpa30BaHUs TPUTOHOMETPHUECKUX BBIPAKEHUI.
Tema 4.2. Coaep:xxanue yueOHOTro MaTepuaJia: 8
CaoiicTBa 1 rpaduKu 1 | CgoiicTBa u rpaduku TpuroHomerpuueckux ¢ynkuuil. IlocTtpoenue rpadgukon 2
TPUTOHOMETPUYUECKUX QYHKIINH TPUTOHOMETPUUYECKHUX (PYHKIUH
IpakTnyeckoe 3ansatue Ne 35: [loctpoeHue TpapuKOB TPUTOHOMETPHUECKUX 2 2
byHKIMI
IpakTnyeckoe 3ansatue Ne 36: IloctpoeHue TpapuKOB TPUTOHOMETPHUECKUX 2 2
byHKIMI
IIpakTnyeckoe 3anatue Ne 37: [loctpoeHue TpapuKOB TPUTOHOMETPHUECKUX 2 2
byHKIMI
CaMmocrosiTeibHasi padora oOy4yaromuxcsi: [loaroroBka [OKJIagoB 1O TEMe: 5
«OOpatHble TpUTOHOMETpHYeckre (QyHKIUU». CocTaBlieHHE NPE3CHTAMU IO TeMe
«['paduku TpUTOHOMETPUUECKUX (DYHKITHID»
Tema 4.3. Copepxxanue yueOHOIro MaTepuaJa: 10
Tpuronomerpudeckue ypaBHEHUS U
HEpABCHCTEA 1 | TpuroHomeTpruyecKue ypaBHEHHUSI METOAbI UX PEIICHUS 2 2
2 | TpuroHoMeTprYECKUE HEPABEHCTBA U METOBI X PEIICHUS 2 2
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IIpakTnyeckoe 3ansaTHe Ne 38: Tpuronomerpuueckue ypaBHEHHS U METOMABI UX 2 2
peLIeHUs
IIpakTnyeckoe 3anaTHe Ne 39: Pemenue mnpocTedmMX TPUTOHOMETPHUECKUX 2 2
ypaBHEHUH
IIpakTuyeckoe 3ansitue Ne 40: PemieHne OZHOPOAHBIX TPUTOHOMETPUUYCCKUX 2 2
ypaBHEHUH
CaMmocrosiTeibHasi padora oOy4yarommuxcsi: [loaroroBka [OKIagoB 10 TEMe: 5
«Croco0bl pemieHus: TPUrOHOMETPUYECKUX YpaBHEHUI. PerieHne WHAMBHIYaIbHBIX
3afiaHuil «TpUroHOMETpUYECKHE YPaBHEHUS U HEPABEHCTBAY
Pa3znea 5. Havana maremarnuyeckoro anaausa. /{uddepenunaibHoe ucuncieHue 32
Tema 5.1. Conep:xxanue yueOHOro MaTepuasa: 8
IIpousBonHas GyHKUIUU 1 [IpousBognas QyHKIUH. [IpaBwiia BBYKCICHUS TPOW3BOAHBIX. Tabmuia 2 2
IIPOU3BOJIHBIX.
2 | IlpaBuia nuddepenurpoBanmsi CI0KHON 1 00paTHOM (HYHKIIHH. 2 2
IIpakTnueckoe 3ansaTHe Ne 41: IlpousBogHast (yHKIMM, HpaBUiIa BBIYHCICHHS 2 2
IPOM3BOJIHBIX.
IIpakTnueckoe 3ansitue Ne 42: JluddepeHunpoBanuss cinoxxHOW u oOpaTHON 2 2
(GYHKIIMH.
CamocrosiTeibHas padora o0y4yarommxcsi: CocTaBlIeHHE CIIPABOYHOIO MaTepHaa 1o 8
TemMe pazzgena. «CocraBieHre TaOIHMIBI TPOU3BOAHBIX (yHKIWMIY. CocraBieHue
TBOpYecKoro 3aaanus (npuaymath 10 GyHKIMIA 1 B3STh OT HUX ITPOU3BOJHYIO)
Tema 5.2. Coaep:xxanue yueOHOro MaTepuaJia: 10
[Ipunoxenne npou3BOIHON 1S =
HCCIICHIOBAHNA ¥ IOCTPOCHNA 1 [Ipu3Haku Bo3pacTaHusi, yOBIBaHUS W TOCTOSHCTBA (DYHKIUH. ODKCTpEeMyMBbI 2 2
rpaduka QyHKIMiA pyHKUIY. -
2 | Bemykiiocte u BorHyTOCTh (yHKImiA. Touka mnepermba. MccrmemoBanwe u 2 2
noctpoeHue rpaduka pynkuuii. Hanbombiee 1 HauMeHblIee 3Ha4eHne (QyHKIHH
Ha OTpPe3Ke.
IIpakTnueckoe 3ansaTue Ne 43: 1. [IpuzHaku Bo3pacTaHusi, yObIBaHUS U MOCTOSHCTBA 2 2
byHkuil. DkcTpeMymbl (YyHKIUU. BpImykiaocTe M BOTHYTOCTH (QyHKIMH. Touka
neperuoa.
IIpakTuyeckoe 3ansaTue Ne 44: VccnenoBanue u noctpoeHne rpaduka GyHKimii. 2 2
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IIpakTuyeckoe 3ansaTue Ne 45: HaunOomnplliee 1 HaMMEHbIlee 3HAYCHUE (PYHKIIMH HA 2 2
OTpE3Ke.
CamocrosiTeibHass palGora oOy4yarommxcsa: CocTaBieHUE OTYETa PacuETHO- 6
rpapuueckoil pabotel mo Teme «IIpuMeHeHHe NPOU3BOAHOM K MCCIEJOBAHUIO U
noctpoeHue rpagukoB GpyHKIMiT». Perenne nHIMBUAYaTbHBIX 3aJIJaHHHA IO TEME
Pa3nen 6. IlepBooGpa3Hasi u HHTErpaJ 19
Tema 6.1. Copepxxanue y4eOHOI0 MaTepuaJa: 3
Heomnpenenennsiii unTErpan 1. | IlepBooOpa3nas. HeompeneneHnHslii HHTErpal U €ro cBoilcTBa. MeTomabl 2 2
uHTerpupoBanus. HaxoxaeHue HeonpeieneHHOro HHTerpaa.
IpakTuyeckoe 3ansaTue Ne 46: [leppooOpasHas 2 2
IIpakTuyeckoe 3ansaTue Ne 47: HeonpeneneHHbl HHTETpal U €r0 CBOWCTBA 2 2
CamocrositesibHass padora oO0yyarommxcsa: CocTaBieHUE TBOPYECKUX 3aJaHUN IO 4
teme «Heonpenenenusiii uHTErpam» (mpuaymars 10 HHTErpajoB U pEUIUTh HX).
CocraBieHue cipaBOYHOI0 MaTepuaia o TemMe paszesa.
Tema 6.2. Copepxanue y4eOHOro MaTepuaJa: 6
OnpeseneHHbIi HHTErpaT 1 | OmpeneneHHblif MHTETpajl U €ro CBOWCTBA.  BbluMcieHHe ONpeeeHHOro 2 2
uHTerpana. [lpunoxxenue onpeeneHHOro HHTErpaja sl peleHus: MpaKTHIeCKUX
3a1a4
IIpakTuyeckoe 3ansaTue Ne 48: BrruncieHne onpeaeIeHHOro HHTerpaa. 2 2
IpakTuyeckoe 3ansaTue Ne 49: [TpuoxeHne onpeIeIeHHOr0 HHTETpaia IS 2 2
pelIeHns NPaKTUYEeCKUX 3a1a4
CamocrosiTejibHasi padoTra oOyuyawiuxcsi: Pemenne MHIMBHIYyaIbHBIX 3a7ad 10 3
TemMe «BpluncneHne IUIomaze IUIOCKUX (Uryp € TOMOIIBIO  OINpPENeleHHOTO
uHTerpana». CocrapieHHe CIPaBOYHOr0 MaTepHalia o TeMe pasjiena.
Pa3nes 7. DieMeHThl KOMOMHATOPHKH, CTATHCTHKA U TEOPUsI BEPOATHOCTH. 25
Tema 7.1. Coaep:xanue yueOHOIro MaTepHuaJia: 4
OCHOBHBIE NIOHATHUS 1 | Dnementsl komOuHatopuku. IlperncraBieHue gaHHBIX (TaOIUIBI, AUArpaMMbl, 2
KOMOMHATOPUKHU rpapuku). CoObITHE, BEPOATHOCTH COObITHS. IIpocTeilmime BepOSTHOCTHBIE

3agaur. CroXeHWe W yMHOXKEHHE BepoATHOCTEH. (OCHOBHBIE TOHSTHE
KOMOMHATOPHKHU. 3aladil Ha TMOJACYET 4YHCIa pa3MENICHH, MepeCTaHOBOK,
coueranuii. Pemenue 3amau Ha nepedop BapuantoB. ®opmyna 6mHoma HeroToHa.

Hcnonp3oBanne KOMOMHATOPUKY JIJIS TTO/ICYETA BEPOSITHOCTEH.
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IIpakTnyeckoe 3ansTue Ne 50: Perenue 3a1a4 no KoOMOMHATOPUKE. 2
CaMocTosiTeibHasi padoTa o0y4yaomuxcs: PemeHne HHIUBUAYaIbHBIX 33/a4 IO 3
TeMe «3a7ayy Ha MOJICUEeT YUCIa pa3MeIleHu, IepecTaHOBOK, COUETAHUN».
Tema 7.2 Conep:kanue y4eOHOT0 MaTepuaJia: 4
OJeMEeHTBI 1 | CoObiTHE, BEPOSTHOCTH COOBITHS, CIOKEHHE W YMHOXXCHHE BEPOSTHOCTEH. 2 2
TeOpUN BEPOATHOCTH [TonsTre o He3aBUCUMOCTH cOObITHH. J[MCKpeTHas ciydyaiiHas BeNWYHHA, 3aKOH
ee pacnpenencHus. UWCIOBBIE XAapaKTEPUCTUKUA JUCKPETHOM  CIy4alHOU
BenuuuHbl. [loHsATHE O 3akoHe OosblmMX uuces. Pemenue 3amad Ha nepebop
BAapUaHTOB.
IIpakTuyeckoe 3ansatue Ne 51: Pemenue 3amad 1Mo  CIOXKEHMIO U YMHOXKEHHUIO 2 2
BEPOSATHOCTEMN
CaMmocrosiTeibHasi padoTa oOyuyawmmuxcs: PelieHue MHIMBUAYaTbHBIX 33734 IO 4
Teme pasgena «CoObITHE, BEpPOSITHOCTh COOBITHS, CIOXKEHHE M YMHOXEHHE
BEPOSITHOCTEM.
Tema 7.3 Copepixanue y4eOHOro MaTepuaJa: 6
IlpencraBienne JaHHBIX (TaOMHLEL, | ] [IpencraBnenne naHHBIX (TaONMIBL, JUArpamMMbl, TpauKH), TeHepalbHas 2 2
JmarpamMmel, rpaguku). Pemmenne COBOKYITHOCTb, BbIOOpKa, cpenHee apudmerndeckoe, meauana. llonarue o
NPaKTUYCCKUX 3a7aq € 3aJauyax MaTeMaTHYEeCKONM CTATUCTHKH.
TIPUMCHCHUCM BEPOSTHOCTHBIX IpakTuyeckoe 3amaTHe Ne 52 PemleHue NPakTUYECKUX 3a7ad C NPUMEHEHHEM 2 2
MCTONOB CTATHCTHKH BEPOSTHOCTHBIX METOJIOB.
IIpakTnueckoe 3ansitne Ne 53: Pemenue 3amau mo Teme paszpena «l'eHepanbHas 2 2
COBOKYITHOCTb, BbIOOPKA, cpe/iHee apu(PMETHYECKOE, MEHaHa
CaMmocrosiTeibHasi padora oOydawommxcsi: PerieHne WHAMBUIYANbHBIX 33734 MO 4
TeMe paszzaena «leHepanbHas COBOKYIHOCTb, BBIOOpKA, CpelHee aph(pMeTHYecKoe,
Me/lMaHa, MaTeMaTH4eCcKasl CTATUCTHKAY.
Paznen 8. I'eomerpus. [IpsiMble U NJIOCKOCTH B MPOCTPAHCTBE 21
Tema 8.1. Copepxxanue y4eOHOIro MaTepuaJa: 12
HavansHbie noHaTHst 1 | AkcuOMBI CTEpEOMETpUU U CIEJCTBUS M3 HUX. B3anMHOe pacnoijiokeHue ABYX 2 2
crepeomeTpuu. BzanmHuoe IpSIMBIX B NPOCTPAHCTBE. YTON Mexay mnpsMbeiMU. [lapannensHocTs mpsaMoil u
pacrosoKeHue MpsMbIX U IJIOCKOCTH, MapajyieNIbHOCTh IUIOCKOCTEW. [leprneHauKkynspHOCT, MHpsIMOH U
IJIOCKOCTEMN B MMPOCTPAHCTBE IUIOCKOCTH. llepneHIuKyIsip U HaKJIOHHAs. YTOJI MEXAY NPSIMOM U TIIOCKOCTHIO
IIpakTyeckoe 3ansaTHe Ne 54 «AKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX. 2 2
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IIpakTnyeckoe 3ansTHe Ne 55! «B3auMHOEe pacnonoxeHue [ByX MpPAMBIX B
IIPOCTPAHCTBE, YIOJ MEXKIY IPSIMBIMUY.

IIpakTnyeckoe 3ansTue Ne 56: « [TapaymieabHOCTh MPSIMOM U TIOCKOCTHY.

IIpakTuyeckoe 3ansaTue Ne 57: «[lapaymebHOCTh MJIOCKOCTEH, EPICHAUKYIIPHOCTh
IIPSIMOM U TUIOCKOCTI.

IIpakTuyeckoe 3anusitue Ne 58: «llepneHauKyYIsIp U HAKIOHHAS, YTOJI MEXKIY MPSIMOI
U TJIOCKOCTBIOY.

CamocrosiTesibHass padora oOyvarommxcs: CocTaBleHHE NpPE3EHTAUUNd MO Temam
«AKCHOMBI CTEPEOMETPUU U CJCACTBUS W3 HHUX»; «B3auMHOE pacrojoKeHHE NBYX
NpSIMBIX B MPOCTPAHCTBE»; «YTOJI MEXIy NpsMbIMn»; «llapamienbHOCTh npsMoi U
IUIOCKOCTH, MMAapaJuIeIbHOCTh IUIOCKOCTEN»; «lleprneHauKynsapHOCTh MpsSMOH U
m1ockocThy; «lleprneHIuKyasp 1 HaKJIOHHAs»; «YTOJI MEXKIY IPSIMOM U INIOCKOCTBIO.
Penienne nHIMBHAYaIBHBIX 33]1a4 IO TEME pa3jiena

Tema 8.2.
JIByrpaHHBbIE YIUIbI

Coaep:xanue yueOHOro MaTepHaJia:

1 | [IByrpanHbIil yros. Yroa Mexay IJIOCKOoCcTAMHU. [lepneHIuKymsipHOCTh ABYX
IIJIOCKOCTEM.

N

IpakTnyeckoe 3ansiTue Ne 59: JIByrpaHHBIN YTOJI, YTOJI MEXKIY IUIOCKOCTSMHU.

CaMmocrosiTeibHasi padora oOy4yaromuxcsi: IloaroroBka pedepara mo Temam
«/IByrpanHslii yrom»; «YToyll MeXIy IUIOCKOCTAMMY; «lleprneHauKyIsapHOCTh JBYX
IIJIOCKOCTEM.

Pa3nen 9. 'eomeTpuyeckue Tesia u

IMMOBEPXHOCTH

32

Tema 9.1.
MHororpaHHuKu

Conep:xaHue yueOHOT0o MaTepuasa:

1 Ilonsatue o TCOMCTPHUICCKOM TCJIC U €TO ITOBCPXHOCTH.

2 Muororpannuku. I[Ipusma. Ilapamtenenunesn u ero csoiictsa. Ilupamuna

IIpakTnyeckoe 3ansiTue Ne 60: Pemenue 3a1ay.

IMpakTuyeckoe 3ansaTue Ne 61: [Tpu3ma Pemenue 3amay.

IIpakTnyeckoe 3ansiTue Ne 62: [lapayuenenunen u ero cBoiictBa Pemenue 3agau..

IIpakTnyeckoe 3ansiTue Ne 63: [Tupamuaa Pemenne 3amay.

IIpakTnyeckoe 3ansitue Ne 64: PemeHne 3ama4  Ha TOWCK DIIEMEHTOB MPU3MBEI,
IAPaMUJBL.

NINININIDN NN

NINININIDN NN

CamocrosiTejibHasi padoTra oOydaromuxcsi: V3roroBineHrne HArasSIHBIX TMTOCOOMIA
«Co3znanue Moziesel IpU3Mbl, Napajieenuneaa, TMpaMuIbh
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Tema 9.2. Copaepxxanue yueOHOro MaTepuaJa: 10
Tena Bparenus 1 | IloBepxHocTh BpamieHus. Teno BpamieHus. 2 2
2 | Humunanp u xonyc. Hlap u cdepa. Bzanmuoe pacronoxkeHue MIOCKOCTH | Iapa. 2 2
IIpakTuyeckoe 3ansaTue Ne 65: [{unuaap 2 2
IIpakTnyeckoe 3ansaTue Ne 66: Konyc 2 2
IIpakTuyeckoe 3ansTue Ne 67: Illap u chepa, B3auMHOE pacoOKEHHUE TIIIOCKOCTH U 2 2
niapa.
CamocrosiTeibHast padora oOydamommxcsi: V3roToBineHue HAriasgHbIX MOCOOUI 3
«Co3znanre MoJieNelt IIITMHIPa, KOHYCa
Pa3nes 10. U3mepenusi B reomeTpru. O0beMbl U IUIOIIA/IM IOBEPXHOCTEN, TeOMeTPHYECKHUX TeJl 25
Tema 10.1. Conep:xxanue yueOHOro MaTepuasa: 8
[Tnomanu noBepxHoOCTEH 1 111
Joua1b MOBEPXHOCTH TreOMEeTpUIecKoro tefa. [lnomaay noBepXHOCTH TPU3MBIL, 2 2
MUPaMUIbl, IMHAPA, KOHYCa, I1apa.
IpakTuyeckoe 3ansaTue Ne 68: [Tnomaau moBepxXHOCTH NpU3Mbl. Penienne 3aay. 2 2
IIpakTnyeckoe 3ansaTue Ne 69: [Tnomany moBepxHOCTH MupaMuabl. Pemenne 3a1ad. 2 2
IpakTnyeckoe 3ansitue Ne 70: Ilmomaam moBepXHOCTH KOHYca, mapa. Pemenwe 2 2
3a]ad.
CamocrosiTesibHasi padoTra oOyuyawuuxcsi: PermeHne MHIMBHIYyaIbHBIX 3a7ad IO 4
TeMe paszzaena
Tema 10.2. Coaep:xxanue yueOHOro MaTepuasa:
OObeMbl reOMETpHYECKHX Tel 1 | O6bem reomerpuueckoro tena. O6beM mpu3Msel, nupamuabl. O0bEM OPSIMOro 2
KkpyroBoro nunuHapa. O0beM KoHyca, mapa.
IIpakTnyeckoe 3ansaTue Ne 71: O6beM NpU3Mbl, TUPAMHIBI 2 2
IIpakTuyeckoe 3ansaTue Ne 72: O0beM MpsIMOTO KPYTOBOTO IIUHIPA 2 2
IpakTuyeckoe 3ansaTue Ne 73: O0beM KOHYca, IIapa. 2 2
CamocrosiTeibHas padora o0yuamomuxcs: CocraBieHue TaOIUIBI CO CIIPABOYHBIM 5
MarepuasioM 1o (opmyram o0beMOB W T1Uiomaneid. M3roroBieHne MakeToB U
pa3BEPTOK reOMETPUUECKUX PUTYD.
Pasnen 11. BekTopbl 1 KOOPAUHATHI 20

Tema 11.1.

\ Conep:kanue y4eOHOT0 MaTepuaJia:

10
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BekTopsl Ha IJIOCKOCTH U B
IIPOCTPAHCTBE.

1 | Bektopsl Ha IUIOCKOCTHU M B IpocTpaHcTBe.  IIpsiMOyrosibHbIE CHCTEMBI
KOOpAUHAT Ha IUIOCKOCTH. [IpsiMoyronbHBIE CUCTEMBI KOOPIMHAT B
IpOCTpaHCTBe. JIEHMCTBUS HAJl BEKTOPAMU.

IIpakTuyeckoe 3ansitue Ne 74: «JlelicTBUA HaJ BEKTOpPAMH: JIJIMHA BEKTOPa, CymMMa
BEKTOPOB, PA3HOCTH BEKTOPOBY

IIpakTuyeckoe 3anaTue Ne 75 «YMHOKEHHUE BEKTOpA HA YUCIIO»

IIpakTnyeckoe 3ansaTue Ne 76: «CkansipHOE MPOU3BEACHUE BEKTOPOBY

N

IIpakTuyeckoe 3ansaTHe Ne 77 «YT0ol MEXKIY BEKTOPAMU

CamocrosiTeibHast padora oOyuyarommxcsi: PemieHue MHIUBUAYalIbHBIX 3aqad IO
TeMe «BeKTOphI Ha INIOCKOCTH U B IPOCTPAHCTBE»

Wl NN

Tema 11.2
TexcToBas 3amaya

Conep:xaHue y4eOHOro MaTepuaJa:

SN

1 Pemrenne TEKCTOBBIX 3a/1ay Ha JIBIDKEHHME M COBMECTHYIO pabdoty. Ha pacuer
CTOMMOCTH TOKYIIOK, Ha BBIUYMCICHHE MPOLEHTOB U BKJIAQJ0B, KPEIUTOB U
HUITOTCK.

N

IIpakTnuyeckoe 3anaTHe Ne 78: PemieHue TEKCTOBBIX 3ajad Ha JBHXKEHHE U
COBMECTHYIO padoTy

CamocrosiTesibHass padoTra o0yuyawmuxcsi: Pemienue MHIMBHIyalbHBIX 3a7ad IO
teme «TekcroBbie 3amaun. Bussl 3a1ad. CriocoObl pemieHus .

Bcero:

351
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3. YCJIOBHUA PEAJIN3AIIMA TPOT' PAMMBI YYEBHOM JUCIUATIINHBI

3.1. TpeGoBaHusl K MaTEPUAJIbHO-TEXHHYECKOMY 00ecre4eHH 0

Peanuzanus mporpaMmbl yuyeOHOW AMCHUIUIMHBI TpeOyeT Hanuuus yyeOHOro KaOHHETa
MATEeMaTHKH.

OobopynoBanne yueOHOro KabuHeTa:

— KOMIUIEKT y4eOHO-METOAMYECKONW TOKyMeHTauuu (yuyeOHUKH u y4deOHBbIE MocoOwus,
KapTOUYKHU 3aJIaHusl, TECTHI);

— HarJIAJHbIE TOCOOUS (TUIAKaThl, IEMOHCTPALMOHHBIEC CTEH/Ibl, MAKETBI);

Texnuueckue cpeacTBa 00y4eHus:

— MYJIbTUMEIUMHBIA KOMILIEKC,

— IporpaMMHoe obecriedeHue,

— BUJICO(UITBEMBI, KHHO(DUIIBMBI,

— TeJeBU30D,

— BUJCOMarHuTo(oH.

3.2. UndopmanuonHoe odecrnedenne o0yueHust
Iepeuenn PEeKOMEHTyeMBbIX Y4eOHBIX W3IaHUId, HuTepHeT-pecypcos,
JTOTMOJTHUTEILHOM JIUTEPATYPhI

OcHOBHbIE HCTOYHHKH:

1. AtanacsaH, JI.C. Martemaruka: anrebpa ¥ Hayajga MaTeMaTHYeCKOrO aHaJW3a,
reomerpust. ['eomerpust. 10-11 kmaccel: yueb. i oOmeoOpa3oBaT. OpraHu3anuii: 0a30BbIA U
yrnyon. yposuu /[JI.C. AtanacsH, B.®. byry3os, C.b. Kagmomues u np.]-5-¢ mzg. — M.:
[Tpoceemenue, 2018.-255c¢.: mi.- (MI'Y-mkosne). ISBN 978-5-09-053287-7

2. bapaymkun B.B., IlpoxopreB A.A. Maremaruka. OJIeMEHTbl BbICIIEH
matematuku: ydeOnuk: B 2 T. T. 1 / B.B. Bapaymkun, A.A. IIpokodseB. — Mocksa: KYPC:
NHO®PA-M, 2020. — 304 c. — (Cpennee npodeccuonansHoe oopazoBanue). ISBN 978-5-906923-
43-1 (o6m.) (KYPC) ISBN 978-5-906923-05-9 (tom 1) (KYPC) ISBN 978-5-16-012856-6
(MH®PA-M, print) ISBN 978-5-16-105427-7 (MH®PA-M, online)

3. bapnymkun B.B., IlpokodpbeB A.A. Marematuka. OJeMEHTH BbICIIEH
matematuku: ydeOHuk: B 2 T. T. 1 / B.B. Bapaymkun, A.A. IIpokodseB. — Mocksa: KYPC:
NH®PA-M, 2020. — 304 c. — (Cpennee npodeccuonansHoe oopazosanue). ISBN 978-5-906923-
43-1 (o6m.) (KYPC) ISBN 978-5-906923-05-9 (tom 1) (KYPC) ISBN 978-5-16-012856-6
(MH®PA-M, print) ISBN 978-5-16-105427-7 (MH®PA-M, online)

JlonoTHUTeIbHbIC HCTOYHUKH:

1. AnumoB HI.A. m np. Maremaruka: anreOpa u Hayajla MaTeMaTUYECKOrO
aHanu3a, reoMmeTpus. Anrebpa W Hayala MaTeMaTHM4eckoro asHanusa (06a3oBbIl u
yriuyosnenusid ypoBan).10 — 11 knaccer. — M., 2018.

2. bammakos M. M. MaTtemaruka: yueOHUK I CTYyA. YUpexXaAeHUU cpen.npod.
o6pazoBanus. — M., 2018.
3. bammvakos M. WM. Marematuka. COopHUK 3amgad  mpodUIbHOU

HaNpaBJICHHOCTU: y4e0.mocobue It CTyI. YUpexaeHUu cpen. nmpod. oOpazoBanus. — M.,
20109.

4, bammvakos M. WM. Maremaruka. 3agadyHuk: ydyeb.mocobue miIs CTYI.
yuapexaeHuit cpen. mpod. oopaszosanusi. — M., 2018.

5. bammMakoB M.1. MaremaTuka (6a30Bbiit ypoBens). 10 kinacc. — M., 2019.

6. bammakos M.M.Maremartuka (6a30Bblif ypoBeHnb). 11 kiace. — M., 2019.

7. bammMakoB M.U. Anrebpa m Havanma anamusa, reometpus. 10 kmacc. — M.,

2017.
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8. bammvakoBM. WM. Marematuka (6a3oBwiii ypoBeHb). 10 kmacc. COOpHHK
3amad: yueb.mocodbue. — M., 2018.

9. bammvakoB M. M. Maremartuka (6a30Bblii ypoBeHb). 11 kmacc. COOpHHK
3amad: yueb.mocodbue. — M., 2016.

10. TI'yce B.A., I'puropseB C.I'., UBoaruna C.B. Martemaruka aisa npodeccuit
U CICIUAIBHOCTEH CONHMATBbHO-DPKOHOMHYECKOTO MNpoduis: ydeOHHUK s CTYI.
yupexaeHui cpea.npod. oopaszosanus. — M., 2016.

11. Komsirun 10.M., TkaueBa M.B, ®enepoBa H.E. u np. MaremaTuka: anredpa
U Hayajla MaTeMaTH4YecKoro aHamm3a. AnreOpa W Hadalla MaTEMaTH4YeCKOTO aHaliu3a
(6azoBbIil u yruybseHnusiid yposuu). 10 ximace / moxg pen. A.b. XKuxuenko. — M., 2016.

12. Konsrun KO.M., Tkauera M.B., ®eaepora H.E. u np. Maremaruka: anredpa
M Havaja MaTEeMaTHYEeCKOro aHaiu3a. Anrebpa W Hadajsa MaTEeMaTHYECKOTO aHaln3a
(6a3oBbIl 1 yrayOseHHblt ypoBHu). 11 kmace / mox pen. A.b. Xuxuenko. — M., 2016.

NuTepHeT-pecypcesl

1. www.fcior.edu.ru(Muadopmamontsie, TPEHUPOBOYHBIE U  KOHTPOJIbHBIC
MaTepHalbl).

2. www.school-collection.edu.ru(Exunas koymekiuu nudpoBbiXx 00pa3oBaTeIbHBIX
pecypcoB).
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JUCIIUITJIMHbI

Kontposns wu

OLICHKa  pE3YyJIbTAaTOB OCBOCHHMHA JUCHUITIIMHBI OCYIICCTBIIACTCA

npernojaBaTeyieM B IMPOIecce MPOBEACHUS MPAKTUYECKUX 3aHATHH W JabOpaTOpHBIX padorT,
TECTUPOBAHUS, & TAKXKE BBIMOJHEHHS OOYYAIOUIUMUCS WHAMBUAYAIbHBIX 33JaHUN, MPOEKTOB,

HUCCJIETOBAHUM.

Pe3yabTarsl
o0yueHust
(ocBOEHHBbIE YMEHM S,
YCBOEHHbIE 3HAHNS)

®opMbI U MeTO/IbI KOHTPOJISI 1 OLIEHKH Pe3yJIbTATOB 00y4eHus!

JIMYHOCTHBIE:

J1.

c(hOpMUPOBAHHOCTH

MpeCTaBICHUI 0

MATEMATHEE wax |~ OnpenensiTb 3Hau€HHWE MaTeMAaTUKU B HAyKe, TEXHHKE,
DKOHOMHKE, WH(OPMAIIMOHHBIX TEXHOJOTUSX M  MPAKTHYECKOU

YHUBEPCaAIbHOM

I3BIKE HAYKH, JeATEIbHOCTH.

cpencTe - Onpenensrs LeIM M 3a1aiM M3YHEHHd MaTeMaTWKH IIpA

MOZC/HPOBAHHA ocoeHuu npogeccuit CI10 u cnennansHocreit CI1O.

ABJICHUM U IIPOLIECCOB,

uaesaX K MeToaax

MAaTEMAaTUKU;

JI2. MOHUMAaHHE

3HAYUMOCTHU

MaTE€MaTHKU JUIS

Hay4YHO-TEXHUYECKOIO | — Onpenenars 3HaueHUWE MAaTeMAaTUKM B HayKe, TEXHUKE,

mporpecca, OKOHOMHKE, HH(MOPMAIIMOHHBIX TEXHOJOTUAX H  MPAKTHYECKOU

c(OpPMHPOBAHHOCTH JEATEIbHOCTH.

OTHOILEHUS K|— W3yyaTh  UCTOpUIO  pa3BUTHS  KOMOMHATOPUKH, TEOPHUHU

MaTeMaTHUKE KaK K | BEPOSTHOCTEW M CTAaTHCTUKM M HX pOJb B PAa3IUYHBIX cdepax

4acTH YeJI0BEYECKON JKU3HEACATEIbHOCTH.

o011e4yenoBeyeckon - Brimoaaars apI/I(bMeTI/IquKI/Ie NEeWCTBUS HaJ  YHCIIAMH,

KYJIbTYPBbI 4epe3 | HaXOAUTh NPUOIMIKEHHbIE 3HAUYEHUS BEJIWYMH U MOTPEHIHOCTEN

3HaKOMCTBO C | BBIUMCIIEHUH (a0COTIOTHOM M OTHOCHUTENBHOW), CPaBHUBATh YHCIIOBBIX

HCTOPHUCHU pa3BUTUA BLIpa)KeHI/Iﬁ

MaTEeMaTUKH,

ABOJIFOLIAEH

MaTEeMaTUYeCKUX

AaeH;

JI3. pasButHe | — Onpenenstb 1eIM M 3aJa4d  HM3YyYEHUS MaTEMaTUKU MpuU

JIOTHYECKOTO ocoenuu npodeccuii CI1O u cnenunansHocteit CI1O.

MBIIILICHHUS, - [IpencraBisaTe B3aUMHOE DPACIONOKEHUE NPSIMBIX, NPSMBIX M

POCTPAHCTBEHHOTO IJIOCKOCTEM, JABYX IUIOCKOCTEH B IPOCTPAHCTBE, NPHUMEHEHUE

BOOOpaKEeHUS, TEOPETUYECKOr0 OOOCHOBAHUS PACIONIOKEHHUSI JaHHBIX (Uryp B

AJITOPUTMHUYECKOU MPaKTUYECKON U TPOPECCHOHATILHOMN ACSATEIHHOCTH;

KYJbTYpHI, - JIeMOHCTpHUpPOBaTh  ANTOPUTMBI  PEIICHHUS  ITOKa3aTEJIbHBIX,

KPUTHUYHOCTH TPUTOHOMETPUYECKUX YPAaBHEHHUI U HEPABEHCTB;

MBIIIJICHUS Ha | — OCBOUTD aNTOPUTMBI HCCIIET0BaHUS (QYHKIUY;

YPOBHC, — OBnazeTs TPOILIECCOM TOCTpOEHUs TpadukoB  (DyHKIUH,

HEOOXOIMMOM AL | OCyIIECTBIIEHUE TApMOHMYECKUX KoJiebaHuil rpadukoB;

Oymymeit - OCBOUTH ANTOPUTM HCCIENOBaHUS (DYHKIMM C TOMOIIBIO

28




npohecCHOHATBLHOM

MIPOU3BOAHOM;

NeSITeAbHOCTH, Ul | — OCBOUTH AITOPUTM HaXOXKJCHHE HaUOOIBIIETO U HAUMEHBIIIETO
IPOIOJKCHUS 3Ha4YeHUs QYHKIIUU Ha OTPE3Ke.
o0pasoBanus u | — [IpumeHsaATh  MaTeMaTHYECKHME  METOAbl Mg PEIICHUs
caMo00pa3oBaHus COJIepKaTeNbHbIX 3a/1ay U3 Pa3IMYHbIX 00JIACTEN HAyKU U MPAKTUKH.
VHTepnpeTpoBaTh pe3ynbTaTa, yueT peajabHbIX OrpaHU4YEeHUN
- OcBouTh HAEH pacIIMpPeHHs] IHOHATHS O YHUCIEe KaK crocoda
MOCTPOCHHS HOBOTO MAaTeMaTHYeCKOTo amnmapara Ui peHIeHUs
NPAaKTUYECKHX 3a/1a4 U BHYTPEHHUX 3aJ]a4 MaTeMaTHKH;
- Beimmonuate  apudmernyeckue  ACHCTBUS  HAJ  YMCIAMH,
HaXOJUTh TPUOMMDKEHHBIC 3HAYEHUS BEIWYMH W  MOTPEUIHOCTEH
BBIUUCIICHUH (a0CONIOTHOM M OTHOCUTENBHOMN), CPaBHUBATh YUCIIOBBIE
BBIPa)KEHUS
- HaxoauTps 3Ha4eHUs1 CTENEHH, MCIONIb3Ys IPU HEOOXOAMMOCTH
MHCTPYMEHTAJIbHBIE CPE/ICTBA
- [IpeoOpa3oBbiBaTh 4YMCIOBBIE U OYKBEHHBIE BBIPAXKEHUS,
COJIepXKAalUX CTETIEHH, IPUMEHS CBOUCTBA
- BbimonHATe  mpeoOpa3oBaHMs — BBIPAKEHUM,  IPUMEHSTH
(hopMyJIBI, CBSI3aHHBIE CO CBOMCTBaMH CTETICHEH U Jiorapu(moB
J14. OBJIAZICHAC | _ N300paxkars yribl BpamieHHss Ha OKPYKHOCTH, COOTHECTH
MaTeMaTHICCKUMI BEJIMYMHBI yIJIa C €ro pacrnoiokeHueM -O3HAKOMHUTBCS C TOHATHEM
SHAHHUAMH 1| rpaduka, onpenensTh IPUHAIEKHOCTH TOYKU rPaQUKy OYHKIIUH.
yMegHHMH’ -~ Onpenenars no GopMylie MPOCTeHIIel 3aBHCHMOCTH, BUIA €€
Egzczoggx{l’égﬂmﬂmj rpaduka. Beipaxars 1o ¢popmyse olHy IEpeMEHHYIO Yepe3 Ipyrue.
A | = O3HaKOMUTBECS € ompezeaeHueM (QYHKIUH, CPOpPMYJINPOBATH
S BOCHUS .
A 0CBOC ero. Haxonute ob6iactu onpeneneHust 1 00J1acTH 3HaYeHUN YHKIIMT
CMEKHBIX .
- O3HaKOMHTBCS ¢ TIpUMepaMi (YHKIIMOHATBHBIX 3aBUCHMOCTEH
€CTECTBEHHO-HAYYHBIX
B PEAIBbHBIX MPOIECCax U3 CMEXKHBIX JUCIUTUIAH
AMCHHTLIIH 1 Cocra )] i 10 JTaHHO CJIOBHIO, pelia
- TAaBUTh BUJIBI KOUA T HHOM JIOBH aTh
JOUCIATIINH a YHKI o Yy » P
3aJ]aud Ha HKCTPEMYM.
npogeccuoHaIbHOTO
KA s |~ Brimonuate npeoOpa3oBanus rpaduka GyHKIUNA
2
HoMyYeHus (—) Bbruucnare 3HaueHWs (QYHKIMHM IO 3HAYEHHMIO apryMEHTa.
06pa3zoBaHIs B np6ezlen$m) MIOJIOKEHHUsI TOYKM Ha rpaduke Mo ee KOOpIWHATaM |
obmacTsx, pe | HA0OOPOT. .
TpeByIOmIX - O3HaKOMHUTBCS C TOHSATHEM rapMOHHYECKHX KosneOaHu "
yTI1yGeHHOi NpUMepaMu TapPMOHUYECKHUX KOJICOAHWH Ui OMHMCAaHUS TPOIIECCOB B
MATEMATHICCKOM ¢bu3uke 1 Ipyrux o0aacTAx 3HAHUS.
[1O/TOTOBKH; - YMeTh MOHUMATh U MCIOJB30BaTh MaTeMaTHYECKHE CpeACTBa

HarjasgHocTU (TpauKu, IuarpaMMbl, TaOJMUIBI, CXEMbl W Jp.) AJs
WITIOCTPAIK, UHTEPIPETALUH, apTyMEHTAIUH;

- [IpuMeHATP MEXaHMYECKHMH M  TI'eOMETPHUYECKUH  CMBICI
IIPOM3BOJHOW Ha TMpUMEpPE BBIYUCIATH MIHOBEHHYIO CKOPOCTH U
YIJI0BOM KOA(PPHUIMEHT KacaTeIbHOM.

- [IpuMeHsATh MPOU3BOAHYIO JUIS PEIICHHUs 33/1a4 Ha HAXOXJECHHE
HauOOJIBIIEr0, HAUMEHBIIETO 3HAUCHHSI U Ha HaX0XKJICHHE IKCTpeMyMa
- Pemare 3a7aun Ha NMpUMEHEHHE WHTErpaia s BBIYHACICHUS
(UBUYECKUX BEIMYMH U TIIOMAACH

- Pemarp  ypaBHeHHMST C TNpUMEHEHHEM BCEX IPHEMOB
(pa3nokeHUsT Ha MHOXHTENM, BBEIEHUS HOBBIX HEU3BECTHBIX,
MOJICTAHOBKH, Irpa)iuecKoro MeToa).

- Pemate cucteM ypaBHEHHH C TPUMEHEHHEM PA3IMYHBIX
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CI0CO0O0B.

- Pemrate HepaBeHCTBa C HCHOJIB30BAHWE CBOMCTB M TpadUKOB
¢byuknuii. Pemate HepaBeHCTBA UM CHUCTEMbl HEpPABEHCTB C
IIPUMEHEHHUEM PA3IMUHBIX CIIOCOOOB.

- [IpumMenaTp  mMaTeMaTH4YeCKME  METOAbl  JUISL  PEIICHHS
COJIepKaTeNIbHBIX 3a/1a4 M3 Pa3IMYHBIX 00JACTel HAyKU M MPAKTUKU.
WHuTeprnpeTupoBaTh pe3yibTaThl C yUY€TOM PEAIbHBIX OIPAaHUYECHUN

- [IpumensTh  TpaBWiIa  KOMOWHATOPHKH  TPH  PEUICHUH
KOMOHMHATOPHBIX 3a]1a4.

- [IpencraBisTe B3aMMHOI'O PacHOJIOKEHUS MPSAMBIX, HNPSIMBIX U
IUIOCKOCTEHM, JABYX IIJIOCKOCTE B  IPOCTPAHCTBE, IPUMEHSATH
TEOpeTUYecKre OOOCHOBAaHUS PACIOJNIOKEHHs] JaHHbIX Quryp B
MPAKTUYECKON U MPOPECCHOHATBHON JAEITeTbHOCTH;

- N300pakaTh Ha pHUCYHKAaX M KOHCTPYHMPOBaTh Ha MOJAEIIX
NEPHEHAUKYIISIPOB U HAKIIOHHBIX K IUIOCKOCTH, MPSIMBIX, MTapajlIeIbHbIX
MJIOCKOCTEH, YIJI0B MEXIY MPSMON M IUIOCKOCTbIO U OOOCHOBaHUE
MOCTPOEHUS.

— Pemiate 3a1a4 Ha BBIYMCIIEHUE TEOMETPUYECKUX BEJTMYMH.

- OnuceiBaTh pacCTOSAHUS OT TOUKH A0 IJIOCKOCTH, OT MPSAMOM 10
IJIOCKOCTH, MEXAY IUIOCKOCTSIMH, MEXIAY CKpPELIMBAIOIIMMUCS
MPSIMBIMHU, MKy TPOU3BOJIBHBIME (PUTYpaMH B TIPOCTPAHCTBE.

- AprymMeHTHpOBaTh CBOU CY)KJEHUS O B3aUMHOM PACIIOJIOKEHUU
MIPOCTPAHCTBEHHBIX (QUTYD

— OnuceiBath U XapaKTepu3oBaTb  pPA3JIUYHbIE  BUJBI
MHOT'OTPaHHHUKOB, IIEPEUNCIIATH UX JIEMEHTHI U CBOWCTBA.

- N300pakaTh MHOTOTPAaHHHKH ¥ BBINOJHATH IHOCTPOCHHS Ha
M300paXEHUSIX U MOJIENISIX MHOTOTDAHHHUKOB.

— [IpuMeHATh CBOICTBA CHUMMETPUU TpU pELICHUH 3ajad.
Hcnonp3oBaTh NpUOOpETEHHBbIE 3HAHUS UL HUCCIEIOBAHUS U
MOJICIUPOBAHUS HECTIOKHBIX 3a/1a4.

— XapakTepu30oBaTh U U300paxkaTh Teja BPaIeHHs], UX Pa3BEPTKH,
CEYEHHS.

- Pemarp 3amaum Ha NOCTPOEHHE CEUEHUM, BBIYMCIEHUE JUIMH,
pacCTOSHUM, YIII0B, IJIOMIAACH

- Pemartp 3anaun Ha npuMeHeHUe (GOpMys BHIYMCIEHUS 00bEMOB
MPOCTPAHCTBEHHBIX TEI.

— Pemate 3amaum Ha BBIUKCIEHUE IUIOLIAACH TMOBEPXHOCTEHN
MHOTOTPaHHUKOB U TE€J BpaIlleHHUS.

- N3ydarh nexkapTOBYyIO CHCTEMY KOOPJIMHAT B IPOCTPAHCTBE,
MOCTPOUTH MO 33JAHHBIM KOOPAMHATAM TOYEK U IJIOCKOCTEH, HAXOIUTh
KOOpJMHAT TOYEK

JIS.roToBHOCTH u
CIIOCOOHOCTh K
00pa3oBaHUIO, B TOM
qrcie

caM0o00pa30BaHMIO, Ha

TPOTSDKEHUU BCeii
KU3HHU; CO3HATEIBHOE
OTHOIIICHHE K
HEIIPEPBIBHOMY

00pa3oBaHUIO KaK

- Pa3BuBaTh MOpagbHOE CO3HAHUE U KOMIIETEHTHOCTH B PELIEHUU
MOpaJIbHBIX MPO0JIeM Ha OCHOBE JIMYHOCTHOTO BBIOOPA, (hOpMUpPOBaHUE
HPABCTBEHHBIX YYBCTB U HPABCTBEHHOTO IOBEJIEHUS, OCO3HAHHOTO U
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHBIM IOCTYIIKaM;

- O3HaKOMHUTBCS C LEISIMM M 33JadyaMy M3y4EHHs] MaTeMaTHKU
npu ocBoeruu npodeccuit CI10 u cneunansruocreit CI10

- BeimonHuTe apudmernyeckue ASHCTBHUS HaJ YMCIaMM, COUYETas
YCTHBIE U MUCbMEHHBIE TPUEMBI.

- Haxonuths npuOirkeHHble 3HaUEHUS BEJIMYUH U MOTPEIIHOCTEH
BbIYUCIICHUH (aOCOJIIOTHOW M OTHOCHUTENIbHOM); CpaBHEHHE YHCIIOBBIX
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YCIIOBUIO  YCIICIIHOMN
poeCCHOHAIBHON |
00LIECTBEHHOMN
JeSITEIbHOCTH;

BBIPAKCHU.

- HaxoauTs ommoOok B mpeoOpa3oBaHUsAX U BEIYHCICHUAX

— BeimonsATe pacdersl mo ¢GopmynaM, COASPKAIIUM pPaIUKabL,
OCYIIECTBIISIs1 HEOOXOIMMBIE MOJICTAHOBKHU U MpeoOpa3oBaHUsl.

- OnpenensiTh paBHOCUJILHOCTU BBIPAXKEHUI C pajuKalaMu

- [IpeoOpa3oBbiBaTh 4YMCIOBBIE U OYKBEHHbBIE BBIPAKCHMS,
CoZiepaKaIIMe CTEIICHH, IPUMEHsISI CBOMCTBA

- [IpuMeHATh NOHATHS NEPEMEHHOW, INPUMEPOB 3aBUCUMOCTEHN
MEXy IIepEMEHHBIMU.

- [IpumensTh NoHATUA rpaduKa, ONpeAeseHUs] MPUHAIC)KHOCTH
TOYKH TpaduKy GyHKITUN.

- Onpenenarpy mo Gopmyiae IpocTelield 3aBUCUMOCTH, BUA €€
rpaduka. Beipaxkenue no opmyiie 0HON epeMeHHOI Yepe3 IpyTue.
- ®opmynupoBaTh onpeAeaeHus (yHKIHH.

- Haxomute oOmactu omnpenencHuss ©  00JacTH  3HAYCHHMA
byHKIIUN

— [IpuBonuTes mnpuMepbl (QPYHKIMOHAIBHBIX 3aBHUCHUMOCTEH B
pealIbHBIX MIPOLEccax U3 CMEXHBIX IUCHUILIMH

- 3HaTh MOHATHA TpaduKa, ONpeAeTsTh NPUHAIICKHOCTH TOUYKU
rpaduky GyHKIUY.

- Omnpenensts no Gopmyse MpocTeHieil 3aBUCUMOCTH, BUAA €€
rpaduka. BeipaxkaTs 1o hopmyIie o1HOI mepeMeHHO Yepe3 Ipyrue.

— Boruncnsate 3HaueHuss (QYyHKIUNA 1O 3HAYEHHIO apryMeHTa.
OnpenensaTh MOJOXKEHUS TOYKH Ha TpauKe MO ee KOOpAWHATAM W
Hao00pOT.

— Hcnonb30BaTh MOHATUS TapMOHUYECKOTO KojeOaHUs W
IPUMEPOB TapMOHUYECKUX KOJIEOAHWM Uil ONHUCaHUs MPOLECCOB B
busnke u Ipyrux o0nacTax 3HaAHUS.

— Pacnio3naBaTte Ha dYeprekax W MOJENAX Pa3IUYHBIX CIy4aeB
B3aMMHOI'0 PACIIOJIOKEHUS MPSIMBIX U TUIOCKOCTEH, apryMEHTHPOBAaHKE
CBOUX CYXKICHUU

— [IpuMeHATh NMpU3HAKK W CBOMCTBA PACHOJOXKEHHUS MPSIMBIX M
IIJIOCKOCTEW MPYU PEIICHUH 3a4a4.

- N300paxaTh Ha pHCYHKax M KOHCTPYMpPOBaTb Ha MOJENSAX
MEePHEHANKYISIPOB U HAKIIOHHBIX K TUIOCKOCTH, IPSIMBIX, TApaJJIEIbHbIX
MJIOCKOCTEH, YIJI0B MEXIY MPSMOM M TUIOCKOCTbIO U OOOCHOBaHHUE
IIOCTPOEHHS.

- Pemiate 3a1aun Ha BEIYHMCIIEHHE T€OMETPUUECKUX BEJIMYHMH.

- Ornpenenarb U BBIYUCIATh PACCTOSHUS B POCTPAHCTBE.

- O3HAaKOMUTBCS C MOHSATUEM MAPAIIIEIBHOIO IPOEKTUPOBAHUS U
€ro CBOMCTBAMH.

— Ornucanue u XapaKTEePUCTHKA Pa3IMYHBIX BUJIOB
MHOTOTPaHHHUKOB, NEPEUNCIISATH UX JIEMEHTHI U CBOWCTBA

- XapakTtepu3oBaTh W H300pakaTh  CEYCHHS, Pa3BEPTKH
MHOT'OTPAHHUKOB, BEIYUCIIATH IUTOIIA/IA TOBEPXHOCTEH.

- O3HakomieHHME C BUJAMU CHUMMETPUH B MPOCTPAHCTBE,
dbopMynUpOBaHHE  ONPENACICHUH W  CBOMCTB.  XapaKTEPHCTHKA
CUMMETPHUU TN BPAILLIEHUS] © MHOTOTPAaHHUKOB.

— [IpuMeHATHh CBOMCTB CUMMETPHUU IIPU PELICHUU 3324

- O3HaKOMUTBECS ¢ BUJAAMH Tell BpalleHus, GOpMyIUpOBaTh HX
ONPEIEIEHUS CBOMCTB.
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- XapakTepucTruka U n300pakeHUe TeJ BpaIlleHUs, UX Pa3BEPTKH,
CeUCHUs.

- 3HAKOMMTBCS C MOHSITHSAMH IUIOIIAAM U 00beMa, aKCHOMaMHU U
CBOMCTBaMH.

- N3yuate TEOpEM O BBIUYMCICHUU 0OBEMOB MPOCTPAHCTBEHHBIX
TN, pelieHue 3a7ad Ha NMpUMeHeHHe (HOPMYN BBIYHCICHHUS OOHEMOB.
N3yuate ¢opMyn Ui  BBIYMCICHHUS IUIOIIAJICH ITOBEPXHOCTEH
MHOTOIPAHHUKOB U TE€J BPAILLECHUS.

- O3HaKOMUTBHCSA C METOJOM BBIYHMCIICHHUS TUIOMIAIN TOBEPXHOCTH
cheprl. Pemarp 3amaym Ha BBIYUCIICHHE IUIOMAACH IOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEJl

— CocraBuate BUABI (YHKIMN MO AAHHOMY YCJOBHIO, pEIIaTh
3a71a4 Ha SKCTPEMYM.

— KoncTpynpoBatb u cTpouTh rpaduku GyHKIHH.

— BrmonusATe npeodpazoBanus rpaduka GyHKIUU

— TIpoBoauUTH ¢ MOMOIIBIO TPOU3BOAHON HCCIEI0BaHUS (DYHKIINH,
3aaHHON OPMYIIOii.

— YcraHaBIMBaTh CBA3M CBOMCTB (DYHKLMHU U MPOU3BOAHOM IO UX

rpadpukam.
— IlpuMeHATh IPOU3BOAHON IS PEIICHMS 3a]1a4 Ha HAaXOXKICHUE

JI6.roTOBHOCTH U | HauOOJbILIEro, HAMMEHBIIETO 3HAYCHUS U Ha HAXOKACHUE 3KCTpeMyMa
CIIOCOOHOCTH K — Pemath 3amaun Ha NpUMEHEHHE HMHTErpaja Uil BbIYUCICHHS
CaMOCTOSITENIbHON (bu3nUecKrX BEJIUYMH U IUIOIAAeH
TBOPYECKON U — IlpuMensiTb  MaTeMaTHYECKHME  METOABI  JJIA  PELICHUSA
OTBETCTBCHHOU COJIepKaTeNIbHbIX 3a/1a4 U3 Pa3IMYHbIX 00JACTEN HAyKU M MPaKTUKU.
ACATEBLHOCTH, WHTepnpeTpoBaTh pe3ynbTaThl C yU€TOM PEabHbIX OrpaHUYEHHH
— UW3o0Opaxarb Ha  ueprexax U  MOJENAX  HAKJIOHHOMH,
NEPIECHANKYIISIpA U PACCTOSIHUSA, W OOOCHOBAHHE CBOMX CYXKICHHIA.
OnpeneneHrue W BBIUMCIEHME  PAcCTOSHMM B IIPOCTPAHCTBE.
[Tpumenenue GopMyIl U TEOPEM IJIAHUMETPHUU JJISl PELLICHUS 3a4a4.
— O3HaKOMHTBHCA C TOHATHEM MapajlIeIbHOrO MPOEKTUPOBAHUS U
€ro CBOMCTBaMHU
— Bpluncnate miomamd U 00bEMBI MHOTOTPAaHHUKOB U Tel
BpallleHus
— Pemarp npukinaaHbIX 3a/1a4 HA CIO0XKHBIE TPOLEHTHI
— ®opmMupoBaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTh B OOIIEHUH
U COTPYJHUYECTBE CO CBEPCTHUKAMU, CTAPIINMU
7 — Ilpumepsl  (yHKIMOHANBHBIX 3aBUCUMOCTEH B  peaIbHBIX
-TOTOBHOCTD ¥ | mporeccax u sBnenusX.
KOJIJIEKTUBHOM
5 — Croxxas ¢yHkuus (kommo3unus). IloHsATHE 0 HENPEepHIBHOCTH
abore
p ’ byHKIUHA
COTPYIHUYECTBY  CO
— [IlpeoGpaszoBbiBaTh  rpaduk  ¢GyHKIuU.  ['apMoHUYecKue
CBEpPCTHUKAMH B
. KoJieOaHus
00pa3oBaTeNbHOH, I o .
- UMEHSTh TPOU3BOJHYI0O K HCCIEI0BaHMIO KUUH U
00IIECTBEHHO P p sy A YHKIL
. MOCTPOEHUIO TPa(UKOB.
noJje3HoH,  y4eOHo- I
HCCIIEIOBATENECKOM, — IlpumeHSTH NPOU3BOJHYIO JUISl PEIICHUS 3a]]a4 Ha HaXOXKICHHE

NPOEKTHOH M APYrHX
BUJIaX JESATENIbHOCTH;

HauOOJIBIIIET0, HAMMEHBIIIETO 3HAYCHHS U Ha HAX0XKJIEHUE IKCTpEeMyMa
— Pemarp 3amaun Ha TpUMEHEHWE HWHTETpalia NI BBIYUCICHUS
(bU3MYECKUX BEIMYHH U TUIOMIA e
— IlpumeHsTh ~ MaTeMaTHYeCKHE  METONbI ISl  pEIICHUS
COJIEpXKATENBHBIX 3aJ1ad M3 Pa3IUYHBIX 00JacTell HAYKM M TMPAKTHKU.
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HHuTepnpeTupoBaTh pe3yibTaThl C yIETOM PEAIbHBIX OIPaHUYECHUN

— OObBsCHATP W NPUMEHATH (GOPMYNIBI Ui  BBIYUCIICHUS
pa3MeLICHNUH, IEPECTaHOBOK M COUYETAaHUM IIPU PELLIECHUH 3a4a4.

— H3o0paxkaTb Ha pHCYHKax M KOHCTPYHUpPOBAaTb Ha MOJENAX
NEPIEHIUKYJIPOB U HAKJIOHHBIX K INIOCKOCTHU, MPSMBIX,

— AprymMeHTHpOBaTh CBOM CY)KJIEHUS O B3aUMHOM DPACIIOJIOKEHUU
IPOCTPAHCTBEHHBIX (HUTYD

— IlocTpoutsb ceyeHMsI MHOTOIPAaHHUKOB U TEJl BPALLECHUS

— Pemarp mnpakTtuyeckue 3azadd Ha BBIUMCICHHME ILIOLIANEH
MOBEPXHOCTU M 00BEMOB IPOCTPAHCTBEHHBIX TEJ

JI8. oTHolIEeHHE K
poheCcCHOHATILHOM
eI TENLHOCTH KaK
BO3MOYKHOCTH
y‘-IaCTI/ISI B peHIeHI/II/I
JIAYHBIX,

— Onpenenstb 1eId M 3aJa4d  HM3YyYEHUST MAaTeMaTUKU TMpU
ocBoernu npodeccuit CI1O u cneunansuocreit CI1O.

- Beimonuate apupmMeTnueckue NecTBUS HaJl YUCIAMHU, COYeTast
YCTHBIE U MUCbMEHHBIE TPUEMBI.

— Haxomuth npubirkeHHble 3HAUSHUS BEJIMYUH U MOTPEIIHOCTEH
BBIYHUCIICHUH (aOCOTIOTHOM M OTHOCHUTEIBHOI); CPaBHUBATh YMCIIOBHIC

BbIPAXXCHH.
- Pemarsn YpaBHCHUA C MMPUMCHCHHEM BCECX IIpUEMoOB
(paSJIO)KCHI/IH Ha MHOXMHWTCIHM, BBCIACHHSA HOBBIX HCHU3BCCTHBIX,

HOJICTAHOBKH, Ipa)uyeckoro MeTo1a).

- Pemarp cucreMbl ypaBHEHMH C TIPUMEHEHUEM pa3IU4HbIX
croco0oB

— [IpuMeHATh MOHATHS NEPEMEHHOM, IPUMEPHI 3aBUCUMOCTEHN
MEXy IIEPEMEHHBIMHU.

OOLIECTBEHHBIX, - [TpumensTe noHsATHS TpaduKa, ONpeAeTeHNs TPUHAIICKHOCTH
roCy/IapCTBEHHBIX, TOYKH rpa@uKy QyHKIHU.
00IIEHAMOHATIBHBIX - Omnpenensats no ¢Gopmyse MpoCcTEeHIeil 3aBUCUMOCTH, BUAA €€
npobiem; rpaduka. BeipaxkaTts 1o hopMyIie 0THOH epeMeHHOM Yepe3 IpyTHe.
- ®dopmyaupoBaTh onpeaeneHus QyHKINH.
— Haxomute oO0mactu ompeneneHuss W 00JacTH  3HAYCHUH
byHKIIUN
— [IpuBoaute mnpuMepsl (QYHKIIMOHAJIBHBIX 3aBUCUMOCTEH B
pealIbHBIX MpoLeccax U3 CMEXHBIX IUCHUIUIMH
— 3HaTh NOHATUS TpaduKa, ONpenessaTh MPUHAAICKHOCTH TOUKH
rpaduky QyHKINH.
— Omnpenensts no Gopmyse MpocTerineil 3aBUCUMOCTH, BUAA €€
rpaguka. Beipaxats o ¢popmyse o1HOM nepeMeHHON uepe3 Apyrue.
MeTanpeaMeTHbIe:
MI. YMCHHC | _ Onpenenuts 1eIM W 3a7adyd U3YYEHUS MATEMaTUKH IIpU
CaMOCTOATCIILHO ocsoenuu npodeccuit CI1O u cnenmansuocteit CITO.
OTIpEeeINATh LEeH B .
- BIMIOJHUTH apupMeTHUECKHe NEHCTBUS HaJl YMCIaMH, codeTas
JESATEIIBHOCTH u
YCTHBIE U MUCbMEHHBIE TPHUEMBI.
COCTaBJISITh TUTaHbI .
ESTETBHOCTH: - Haxonuths npuGimkeHHble 3HaUEHUS BEJIMYUH U MOTPEIIHOCTEH
’ BBIYUCIICHUH (a0CONIOTHOM M OTHOCUTENBHOMN); CPaBHUBATh YHCIIOBBIE
CaMOCTOSITENILHO
BBIPAKEHUSI.
OCYIIIECTBIIATD,
- BoeinonHuTh pacuersl Mo Qgopmyiam, CoJepiKallie paauKalbl,
KOHTPOJIMPOBATh u
OCYILECTBIISISE HEOOXOIMMBIE TTOACTAHOBKH U TIPe0oOpa30BaHMUsL.
KOPPEKTUPOBATh o C
eSTENBHOCTS; - MpeIeUTh PABHOCHIIBHOCTH BBIPAKEHH € paJuKaIaMH )
HCIIONB30BATL Bee | — [IpeoOpa3oBare  uYucCiIOBbIE M  OYKBEHHBIE  BBIPAKEHHIA,

BO3MOXKHBIE PECYPChI

CoJIepXKaIlye CTeTICHH, PUMEHSISI CBOMCTBA
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IS JOCTHXKCHHUS
IIOCTABJICHHEIX IIEJIEN
U peaau3aluy IJIaHOB

JeSITeIbHOCTH;
BbIOMpaTh YCHEIIHbIE
CTpaTeruu B
pa3IMYHbIX
CUTYalUsX;

— Pemarp  ypaBHEHMS ¢ TNPUMEHCHHEM BCEX  IPHEMOB
(pasnoxceHI/m Ha MHOXUTCIIN, BBCIACHUA HOBBIX HCU3BCCTHHBIX,
MIOJICTAHOBKH, Irpa)MuecKoro MeTo/1a).

— Pemarh cucTeMbl ypaBHEHHH C TPUMEHECHUEM pa3IUYHBIX
croco6oB

- Pemate UppalMOHAIbHBIC, MOKa3aTelIbHbIC u
norapudMuuecKue, TPUrOHOMETPUYECKUE YPaBHEHUS
— Pemars MoKa3aTelbHbIE, norapudmuyeckue u

TPUTOHOMETPUUECKHUE HEPABEHCTBA.
— IIpyuMeHNUTH TOHATUA NEPEMEHHOM, NPUMEPOB 3aBUCUMOCTEU
MEXy IePEMEHHBIMU.

- [Ipumenuts noHsATUS Tpaduka, onpeaesieHus MPUHAICKHOCTH
TOYKH TpaduKy GyHKITUN.

— Onpenenuth 1Mo ¢GopMyIse MPOCTEHIIEH 3aBUCHMOCTH, BHA €€
rpaduka. Beipa3uts o ¢opmyse oHU IEepEMEHHbIE Yepe3 ApyTHe.

— dopmynupoBaTh onpeAeTeHus (PYHKITHH.

— Haxomute oOmactu omnpenencHuss W 00JacTH  3HAYCHHMA
byHKIIUN

— [IpuBectT mnpuMepsl (QYHKIMOHAIBHBIX 3aBUCUMOCTEH B
pealIbHBIX MTPOLECCaX U3 CMEXHBIX IUCLHUIUIMH

— 3HaTh MOHATHUS TpaduKa, ONPEACTCHHUS TPHHAUIC)KHOCTH TOUKU
rpaduky GyHKIUY.

— Omnpenenuts o opmyne mpocTeiiiield 3aBUCUMOCTH, BUJa €€
rpaduka. BeipaxkaTts o ¢hopmMyIie olHU IEpeMEHHBIE Yepe3 IpyrHe.

— Boruncnuth 3HaueHus QYHKIMM 1O 3HAYCHHUIO apryMeHTa.
Onpenenuth MONOKEHUS TOUYKM Ha rpaduke MO €e KOOpAMHATaM u
Hao00pOT.

— Hcnonb30BaTh TOHATHS TapMOHUYECKOro KojeOaHus W
IPUMEpPOB TapMOHUYECKUX KOJIEOaHWM Uil ONMHUCaHUs MPOIECCOB B
¢bu3uke u Ipyrux o0aacTAx 3HaHUH

- IIpencraBuTe B3aMMHOE pPACIONOKEHUE MNPSAMBIX, HPSIMBIX H
IUIOCKOCTEH, JIByX IUIOCKOCTEH B TMPOCTPAHCTBE, NPHUMEHEHUE
TEOPETUYECKOro OOOCHOBAHMSA pPACIIONIOKEHHUs JaHHbIX (uryp B
MPAKTUYECKON U MPOPECCUOHANBHOMN AEATEIbHOCTH;

— N300pa3uth Ha pHCYHKax M KOHCTPYHPOBAHME Ha MOJEISIX
NEPIEHIUKYIIAPOB U HAKJIIOHHBIX K TUIOCKOCTH, IPSIMBIX, TapaJlIeIbHbIX
MJIOCKOCTEH, YIJI0B MEXIY MPsSMOM M TUIOCKOCTbIO U OOOCHOBaHHUE
IIOCTPOEHHS.

- PemmTs 3a1aun Ha BBIYMCIEHUE T€OMETPUUECKUX BEIMYNH.

- OnuceiBaTh pacCTOSAHUA OT TOYKH A0 IJIOCKOCTH, OT MPSMOM A0
IUIOCKOCTH, MEXJIy IUIOCKOCTSIMH, MEXIy CKpellMBalOIUMUCS
HPSMBIMU, MEXKAY NPOU3BOJIBHBIMH (PUTYpaMU B IPOCTPAHCTBE.

- AprymMeHTHpOBaTh CBOM CYKIEHHUS O B3aUMHOM PACIIOJIOKEHUH
IPOCTPAHCTBEHHBIX (HUTYD

- Onucatb U XapaKkTepU30BaTh pa3ianuHbIe BU/IbI
MHOTOTPaHHHUKOB, MEPEUNCIUTH UX DJIEMEHTHI U CBOWCTBA.

- N300pa3uTh MHOTOTpAaHHUKM U BBINOJHUTH TOCTPOCHHS Ha
U300paKEeHHUSIX U MOJIEIISIX MHOTOTPaHHUKOB.

- IIpumeHuTh CBOMCTBA CHMMETPUM TIIPpU PEUICHMM 3aj]ad.
Hcnonp3oBaTh NpUOOpETEHHBbIE 3HAHUS S MCCIEAOBAaHUA U
MOJIETTMPOBAHUS HECIOXKHBIX 3a/1a4.
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- XapakTepu30oBaTh U N300paxkaTh Teja BpallleHUs], UX Pa3BEPTKH,
CEYEHUs.

— Pemate 3amaum Ha MOCTPOEHUE CEUEHUM, BBHIYMCICHHE [IJIUH,
pacCTOSAHUH, YIio0B, IJIOMaAei

- Pemarp 3anaun Ha npuMeHeHue (GopMys BbIYHCICHUS 00BEMOB
MPOCTPAHCTBEHHBIX TEI.

- Pemate 3amaun Ha BBIYMCIEHME IUIOUIAZAEH ITOBEPXHOCTEU
MHOT'OTPAaHHUKOB U TE€J BPALLIEHHUS.

- N3yuaTe nexkapToOBbIE CUCTEMBI KOOPJAMHAT B MPOCTPAHCTBE,
MOCTPOUTH IO 33JaHHBIM KOOPAMHATAM TOYEK U IJIOCKOCTEH, HAXOIUTh
KOOPJIMHAT TOYEK

M2. yMEHUue
POYKTHBHO
oOmarescs u

B3aMMO/ICICTBOBATh B
IpOLECCe COBMECTHOMU
JIeATEIIbHOCTH,
YUYUTBHIBATh  NO3UIUU
JIPYTUX  YYaCTHUKOB
JIEATENBHOCTH,

3¢ (HeKTUBHO
paspeuiaTthb
KOH(JIMKTHI;

- Onpenenuth LEeIM W 3a7adyd U3YYEHUs MATEMaTUKU [pU
ocBoeHuu npodeccuit CI1O u cnienmansuocteit CITO.

- OcBouTh HAEH pacIIMpPEHHs] HOHATHS O YHUCIEe KaK crocoda
IIOCTPOEHHUST HOBOIO MaTeMaTHMYECKOro ammapara s pelieHus
IIPAKTUYECKUX 3a7a4 U BHYTPEHHUX 3a]1a4 MaTeMaTUKU

- BeinmonHuThe apudmernyeckue ASHCTBUS HaJ YMCIaMM, COUYeTas
YCTHBIE U MUCbMEHHBIE IPUEMBI.

— Haxoauth npuOimkeHHble 3HAaUEHUS BEJIMYUH U MTOTPEIIHOCTEN
BBIYUCIICHUH (aOCOMIOTHOW M OTHOCHUTENIbHOW); CPAaBHEHHME YMCIIOBBIX
BBIPAKCHU.

— Pemarp  ypaBHeHMsT C INpPUMEHEHHMEM BCEX IIPHUEMOB
(pa3nokeHUsT Ha MHOXHTEIM, BBEJECHUS HOBBIX HEU3BECTHBIX,
MI0JICTAHOBKH, Irpa)uecKoro MeTo1a).

— Pemarp cucremMbl ypaBHEHMH C TPUMEHEHUEM pa3JIUYHbIX
croco0oB

- [Tpumepsl  QyHKIMOHAIBHBIX 3aBHCHMOCTEHl B  pealbHBIX
Ipoueccax U sIBJICHUSIX.

- Crnoxnas ¢yHkuust (kommnosunusi). [ToHATE 0 HenmpepbIBHOCTH
byHKIUHA

— [Ipeo6pa3oBatk rpaduk pyHkuuu. ['apmoHnyeckue KonedaHus
- [IpumeHsTh TPOW3BOAHBIE K HCCIEAOBAHHUIO (YHKUIUN H
MOCTPOCHUIO IPa(hUKOB.

- [IpuMeHsTh NPOU3BOAHBIE ISl PELICHUS 3a/lad Ha HAXOXKICHHE
HauOO0JIbIIEr0, HAMMEHBIIIEr0 3HAYEHHS U Ha HaX0XKJIEHUE SKCTpeMyMa
— Pemarp 3amaum Ha mpUMEHEHHWE MHTErpajia Ajsi BBIYUCIIECHUSA
(bU3nYecKUX BETUYMH U TUIOIaAeH

- [IpumensaTh ~ MaTeMaTHYECKHME  METOAbl Ul pELICHHUs
coJiepKaTeNbHbIX 337a4 U3 Pa3IMYHbIX O0JIacTell HayKW M MPAKTHUKH.
WuTepripeTpoBaHue pe3ysbTaTOB C YUETOM peallbHbIX OIrpaHUYECHUN

- OOBACHATP U NPUMEHATb (QOPMYJIbl Ui  BBIYMCICHUS
pa3MeIIeHN, IEPECTAaHOBOK M COUYETAaHUM IPU PELLEHUH 3a4a4.

- N300pakaTh Ha PHUCYHKaX M KOHCTPYMPOBAHHE HA MOJENSIX
NEePIEeHIUKYIIAPBl U HAKJIOHHBIE K MIIOCKOCTHU, TIPSMBIX,

- ApPryMEeHTHpPOBaTh CBOU CYKJEHUS O B3aUMHOM PACIIOJIOKEHUH
IPOCTPAHCTBEHHBIX HUTYD

- ITocTpouTh cedeHMs MHOTOIPAaHHUKOB U TEJ BPALLEHUS

- Pemarp npakTuyeckue 3azadd Ha BBIUMCICHHME ILIOLIANEH
MOBEPXHOCTU U 00BEMOB MTPOCTPAHCTBEHHBIX TEJ

- W3ydarh nexkapToBble CHUCTEMBI KOOPAMHAT B IMPOCTPAHCTBE,
MOCTPOUTH I10 33JJaHHBIM KOOPJIMHATAM TOYEK U IUIOCKOCTEH, HAaXOAUTh
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KOOPJAMHAT TOYEK

- Brruucnute pacCTOsHMUS MEXAY TOYKaMU, KOOPAUHAT CEPEAUHBI
OTpe3Ka.

- 3HAaTh CBOMCTBA BEKTOPHBIX BEIWYMH, IPaBHJIA Pa3JIOKEHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IIPABWIA HAXOXKICHUS
KOOpAMHAT BEKTOpa B IIPOCTPAHCTBE, IIPABWIIA ACUCTBUS C BEKTOpPaMH,
3alaHHBIMA  KOOpAMHATaMu. IIpumeHsaTs npu penieHuM 3anad  Ha
JEUCTBUS C BEKTOpaMH.

- 3HAaTh CKaJSIpPHBIE IIPOMU3BEACHMUS BEKTOPOB, BEKTOPHOIO
YpaBHEHUs NPAMOW MU IUIOCKOCTU. IIpUMEHATH TEOpUHM IIPU PELICHUU
3a]a4 Ha JEUCTBUS C BEKTOPAMH, KOOPAUHATHBIM METOJ, NPUMEHSATH
BEKTOpA JUIsl BBIYMCIICHUS BEJIMYUH YIJIOB M PACCTOSIHUS BEKTOPOB

M3.
HaBbIKAMU
IMO03HABaTCIILHOM,
yueOHo-
HCCIIEIOBATEIIbCKON U
MPOEKTHOM
JESITEIIbHOCTH,
HaBbIKAMU
paspetnieHus npoouem;
CIIOCOOHOCTh "
TOTOBHOCTH K
CaMOCTOSITEILHOMY
MIOVCKY METOJIOB
peleHus
MPAKTUYECKUX 3ajad,
MIPUMEHEHUIO
Pa3IUYHBIX  METOOB
MO3HAHMS;

BJIaJACHUC

- Haxoaute npubnamxkeHnsle- OnpenenuTs 3HAYEHUS BEJIUYUH U
MOTPEIIHOCTEH  BbIYMCIACHUN  (aOCOMIOTHOM M OTHOCHUTEIBHOM);
CPaBHUTb YUCIIOBBIC BBIPAYKEHHUSL.

- OcBouTh UAEU pacIIMpeHHs] HOHATHS O YHUCIe KaK crocoda
IIOCTPOCHUSI HOBOTO MaTE€MaTHYECKOro ammapara JJisi pelieHus
IPAaKTUYECKHX 3a/1a4 U BHYTPEHHUX 3aJ]ay MaTeMaTHKH

- Pemate  ypaBHEHHMS ¢ IpUMEHEHHEM BCEX IPHUEMOB
(paznoxeHusT Ha MHOXHTENIM, BBEACHHUS HOBBIX HEU3BECTHBIX,
HOJICTAHOBKH, Tpaduueckoro MeToja). PemaTth cucrembl ypaBHEHUH ¢
IPUMEHEHUEM PAa3lIM4YHBIX Ccrnoco0oB. (O3HAKOMUTH C  OOIIKMMU
BONPOCAMH PEIICHUS] HEPAaBEHCTB U MUCIOJIb30BaTh CBOWCTBA U rpaduKu
(GYHKIMY NIPU PELICHUH HEPABEHCTB.

- Pemarh HepaBeHCTBa M CHCTEMbl HEPABEHCTB C NMPUMEHEHHEM
pa3IUYHBIX CIOCOOOB.

- Pematp 3a1aun Ha HaXOXKACHHUE CIOXKHBIX IPOLIEHTOB

- [IpuMeHATH TPOM3BOJHBIE K HCCIENOBaHMIO (GYHKUUNH U
MOCTPOEHUIO TPA(UKOB.

- [IpuMeHHuTHh POU3BOAHBIE AJIS PELICHUS 337a4 Ha HAXOXKICHHUE
HauOO0JIbIIEr0, HAMMEHBIIIEr0 3HAYEHHS U Ha HaX0XKJIEHUE SKCTpeMyMa

— AprymMeHTHpOBaTh CBOU CY)KJEHUS O B3aUMHOM PACIIOJIOKEHUH
IPOCTPAHCTBEHHBIX (HUTYD

- ITocTpouThb cedeHNs MHOTOIPAaHHUKOB U TEJl BPALLECHUS

- Pemmmte mnpakTHdeckue 3aJaud Ha BBIYMCIEHHUE ILIOLIAACH
MOBEPXHOCTU U 00HEMOB TPOCTPAHCTBEHHBIX TeEJ

M4. TOTOBHOCTL H
CIIOCOOHOCTH K
CaMOCTOSITEIbHOM
MH(OpPMaLMOHHO-
IMO3HABaTEJILHOM
JIeATEIIbHOCTH,
BKJTIOYas yMEHUue
OPUEHTHPOBATHCSI B
pa3IMYHBIX

- OnpenenuTh LEAM M 33Ja4d  W3YYEHHUs] MAaTeMaTUKH TpH
ocsoernu npodeccuit CI1O u cneunansuocreit CIIO.

- OcBOUTh WAEU pacCIIMpPEHHs] MOHATHS O YHUCIE KaK crocoda
IMOCTPOCHUA HOBOI'0O MATEMAaTUYCCKOTO ammapara Qg PpeIICHUA
NPaKTUYECKHX 3a/1a4 U BHYTPEHHUX 33J]a4 MaTeMaTHKH

- BeimonHuThe apudmernyeckue ASHCTBHUS HaJ YMCIaMM, COUYeTas
YCTHBIC 1 TIMCBbMCHHBIC ITPUCMBI.

- HaXOJII/ITI: HpI/I6J'H/I)KeHHI)Ie 3HAYCHUA BCIIMYMUH W IOTPCUIHOCTHU
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UCTOYHUKAX
nHpopmanuu,
KPUTHYCCKH
OILICHUBATh "
UHTEPIPETHPOBATH
nHpopmaruro,
MOJTy4aeMyIo u3
Pa3InIHBIX
HUCTOYHUKOB;

BBIUKCIICHUH (a0COMIOTHOM W OTHOCHUTENHHOW); CPaBHHUTH YHCIIOBBIC
BBIPAKECHMSL.

- [IpuMeHuTh  MaTeMaTHYECKHME  METOIbl sl PEIICHHS
COJIepKaTeNbHbIX 3a/1ay U3 Pa3IMYHbIX 00JIACTEN HAyKU U MPAKTUKH.
HNHTepnpeTupoBaTh pe3yabTaTOB C YYETOM pealbHbIX OrPAHUYECHUN

- [IpumMeHUTh TPOU3BOAHBIE K UCCIEIOBaHUIO (YHKUUNA U
MOCTPOCHUIO TPAPHKOB.

- [IpuMeHNUTH IPOU3BOAHBIC JUIsl PELICHUS 33/1a4 HAa HAXO0XKIACHUE
HauOO0JIbIIEr0, HAMMEHBIIIErO 3HAYCHHS U Ha HAX0XKJIEHUE SKCTpeMyMa
- ApryMeHTUpOBaTh CBOUX CYXKJECHUU 0 B3aUMHOM
PAacIIoNIOKEHUH MTPOCTPAHCTBEHHBIX (PUTYD

- IloctpouThs ceyeHUss MHOTOIPAHHMKOB U TEll BpallCHUS.
[IpuMeHATH CBOKCTBAa CUMMETPUHM IIPU PELICHUH 3a1ad. Mcnonp3oBaTh
IPUOOPETEHHBIX 3HAHUM JJI MUCCIENOBAHMS U  MOJAEIUPOBAHUS
HECJIOKHBIX 3a7a4

— Pemlate mnpakThueckue 3agaud Ha BBIYMCICHHE ILIOLIAJEH
MOBEPXHOCTU U 00BEMOB MTPOCTPAHCTBEHHBIX TEJ

— 3HaTh CBOMCTBAa BEKTOPHBIX BEJIMYMH, IpaBUJa PA3IOKEHUS
BEKTOPOB B TPEXMEpPHOM IIPOCTPAHCTBE, IPABWIA HAXOXKICHUS
KOOPJIMHAT BEKTOpa B MPOCTPAHCTBE, MPAaBUJIA JEHUCTBHUI C BEKTOpaMHU,
3aIaHHBIMU KOOPJIMHATAMH.

- [IpuMeHHNTH NIpU pELICHUH 3a1a49 JEUCTBUS C BEKTOPAMH.

- 3HaTh CKaJIApHbIE IPOU3BEACHUS BEKTOPOB, BEKTOPHBIE
YpaBHEHUs MPAMOU U IUIOCKOCTU. [IpUMEHATH TEOpUHM NpH pPELICHUU
3a/1a4 Ha JEHCTBHs C BEKTOpaMHU, KOOPAMHATHBIA METOJ, IPUMEHEHUE
BEKTOPOB JJIsl BBIYMCIICHUS! BEIMYMH YIJIOB U PACCTOSIHUN BEKTOPOB.

MS5. BJIAJICHHUC
SI3LIKOBBIMU
CpeICTBaMU: yMEHHUE
SICHO, JIOTMYHO H
TOYHO U3jJaraTh CBOIO
TOYKY 3peHus,
HCIOJIL30BATh
aJIeKBaTHBIC
SI3BIKOBBIC CPEJICTBA;

- O3HaKOMHUTBCS € pOJIBIO MAaT€MaTUKH B HAyKe, TEXHUKE,
OSKOHOMHKE, WH(OPMAIIMOHHBIX TEXHOJIOTHUSX M  MPAKTHYECKOU
JESTEIIBHOCTH.

- O3HaKOMHUTBECS C LENSIMHM M 3aJadyaMH HU3Y4EHHs] MaTEeMaTHKU
npu ocBoeHuu npogeccuit CI1O u cneunansHoctent CI10

— BoinonHATe apudmernueckue AEWCTBUS HaJ YHUCIaMH, cOYeTas
YCTHBIE U MUCbMEHHBIE IPUEMBI.

— BoeinonHuThe pacuersl o (opmynam, coaepiKalluM paauKabl,
OCYILECTBIIsIE HEOOXOIMMBIE MTOACTAHOBKH U IPeoOpa30BaHUs

- IIpeoOpa3oBare  uYucCiIOBbIE M  OYKBEHHBIE  BBIPAKEHHI,
COJIepKAIIMX CTEIEHH, TPUMEHSI CBOWCTBA

- Boimonnute  mpeoOpa3oBaHMsl  BBIPAKEHUH,  MPUMEHSTH
(bopMyIIbl, CBA3aHHBIE CO CBOMCTBAMH CcTeNeHel U JorapupmMoB

- N300pakaTh yribl BpalleHUs Ha OKPYKHOCTH, COOTHOCHUTH
BEJIMYMHBI YIJIA C €T0 PACIIOI0KEHUEM.

— [IpuMEHATh OCHOBHBIE TPUTOHOMETPHUYECKHE TOXKAECCTBA IS
BBIYUCIICHUS 3HAUEHUH TPUTOHOMETPUYECKHX (YHKUMH MO OJHON M3
HUX

- WN3yunts ocHOBHBIE (OPMYNIBI TPUTOHOMETPUH: (POPMYJIBI
CJIOXKEHHUsI, YABOCHHUS, MPEoO0pa3oBaHUs CYMMbl TPUTOHOMETPHUUECKHUX
GyHKIMH B Mpou3BENEHHE W MPOM3BEACHUS B CyMMY U NpPUMEHEHUE
IpU BBIUMCICHUHM 3HAYEHUS TPUTOHOMETPUYECKOTO BBIPAKEHUS U
YIIPOLIEHUS €ro.

- O3HaKOMHUTBCS C AOKA3aTEIbHBIMH PACCYKIEHUSIMU HEKOTOPBIX
CBOICTB  JIMHEWHOW W  KBaJpaTHYHOM  (QYHKUMH, MPOBECTU
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UCCIICIOBAaHMSI JIMHEWHOW, KyCOYHO-THMHEWHOW, APOOHO-IMHEHHON H
KBaJAPaTUYHON (QYHKIIUNA, TOCTPOUTH UX TpadUKH.

- O3HakOMHUTBCS €  TOHATHEM  rpaduka,  ONpEaeIUTh
NPUHAIIEKHOCTH TOUKU rpaduky Qynkiun. Onpenenuts o Gopmyie
npocTeiiiel 3aBUCUMOCTH, Buja ee rpaduka. Beipazuts no ¢gopmyine
OJHOM NEPEMEHHOM Yepe3 Apyrue.
- [Toctpoutb u yuTaThH
GyHKIHH.

- CoctaBuTh BUAbl (QYHKIHMH IO JAHHOMY YCIIOBHIO, peEIIaTh
3aJ1a4M Ha IKCTPEMYM.

— BrimonauTe npeobpazoBanus rpaduka GyHKIUU

Hccnenosars

rpadpuknd  QyHKIHH.

- [IpuMeHuTp  MaTeMaTHUeCKUE  METOJbI  JJsi  PEIICHHS
CoJIeprKaTeNIbHbBIX 33/1a4 U3 PA3JIMYHBIX 00JIacTel HAYKU U IPAKTHKH.
— WNnrtepnpeTtupoBaTh  pe3yiabTaTbl €  y4E€TOM  pEAIbHBIX
OrpaHUYECHUI

- Pemarp panmoHanbHbIE, MppalMOHAIbHBIE, TOKA3aTEIbHBIE U
TPUTOHOMETPUUECKHUE YPABHEHUS U CUCTEMBI.
- Pemate palvOHaJIbHEIE,
TPUTOHOMETPUYECKHUE HEPABEHCTBA.

- @opMynupoBaTh M INPUBOAMTH JOKA3aTEJIbCTBA IPU3HAKOB
B3aMMHOI'O PAaclOJIOXKEHUs] MNPAMBIX U IUIOocKocTeil. Pacmosnare Ha
4epTeKax U MOJENAX PA3NMUYHBIX CIy4aeB B3aWMHOIO PaCIOJIOKEHUS
IPSIMBIX U IIJIOCKOCTEH, apryMEHTUPOBATh CBOUX CY>KJIEHUH.

— AprymMeHTHpOBaTh CBOU CYKJEHUS O B3aUMHOM PACIIOJIOKEHUU
OpOCTpaHCTBEHHBIX ¢uryp. I[IpuMeHsATh CcBOMCTBa CUMMETPUM HpU
pemieHun 3agad.  Mcnonp3oBaTh  NpuUOOpETEHHBIE  3HAHUSA IS
MCCIJIEOBAHMSI U MOJIETIUPOBAHUS HECIIOKHBIX 3a/1a4.

IIOKa3aTCIbHBIC u

Meé. BJIaJICHHUE
HaBBIKAMH
IMO3HaBaTEILHOM
pedraexcun KaK
OCO3HaHUA
COBEpIIAEMBIX
IeucTBUl Hu
MBICIUTEIBHBIX
IIPOLIECCOB, 1704
pe3yJIbTaTOB u
OCHOBAaHMUH, TPAHMIL]
CBOEro 3HaHUSI |
HE3HaHU, HOBBIX
MMO3HABATEJILHBIX

3alady U CpCACTB IJid
HUX JOCTHIXCHHUA,

- O3HAaKOMHUTBCS C pOJIBI0O MAaT€MaTUKU B HayKe, TEXHUKE,
HSKOHOMHKE, HH(MOPMAIIMOHHBIX TEXHOJIOTUSAX M MPaKTHYECKOU
JIeSITEIIbBHOCTH

- [IppuMeHHTH CBOMCTBA CHUMMETPUM TIPH PELICHUM 3a]ad.
Hcnonp30BaTh NpUOOpETEHHBbIE 3HAHUS S MCCIENAOBAaHUA U
MOJIEJIMPOBAHUS HECIIOKHBIX 3a/1a4.

- Pemartp 3a1aun Ha BBIYMCIIEHUE CIIOKHBIX ITPOLIEHTOB

- BeimonuuTh npeobpazoBanus rpaduka GyHKIUU

- [IpoBecTr ¢ mMoMoIIbI0 MTPOU3BOIHON MCCIENOBaHUS (DYHKIIMH,
3alaHHOU (popMyIIOii.

- VYCTaHOBUTH CBSA3M CBOMCTB (DYHKUIMH M MPOU3BOJHOM MO X
rpadukam.

- IIpuMeHUTH TPOM3BOAHYIO AJIS PELICHUS 3a/1a4 Ha HaXOXKICHHE
HauOO0JIbIIEr0, HAMMEHBIIIEr0 3HAYEHHS U Ha HaX0XKJIEHUE SKCTpeMyMa

- Pacrioznate Ha depTekax M MOJENAX pA3JIMYHBIX CIIy4yaeB
B3aMMHOI'O PACIOJIOXKEHHUS MPAMBIX U IJIOCKOCTEH, apryMeHTHpPOBaTh
CBOMX CYXKICHMS.

- AprymMeHTHpOBaTh CBOM CYKIEHHUS O B3aUMHOM PACIIOJIOKEHUH
MIPOCTPAHCTBEHHBIX (QUTYD

— Pemare 3amaym Ha BBIUHCIEHHWE OOBEMOB W ILIOIIAAEH
MIOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPAIICHHUS.
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M7.
HEJICYCTPEMIICHHOCTDb
B IIOHUCKax u

OPUHITUA ~ PEHICHUI,
C000pa3UTENbHOCTh U
UHTYULIUSA,
Pa3BUTOCTh
MIPOCTPAHCTBEHHBIX
MPEJCTaBICHUN;
CIIOCOOHOCTh
BOCIIPUHAMATH
KpacoTy U TapMOHHIO
MUDA;

- Pacnio3nath Ha yepTexax U MOJEISIX Pa3IMYHbIE CIydan
B3alMHOI'O PACIOJIOXKEHUS NPAMBIX U IJIOCKOCTEH, apryMEHTHpPOBATh
CBOU CYXKJICHHS.

- ChopmynupoBaTh omnpeaencHus, MPU3HAKH U CBOWCTBa
NapaJuIeJIbHBIX M TMEPHEHAUKYJISIPHBIX IUIOCKOCTEM, ABYTPaHHBIX U
JIMHEWHBIX YTJIOB.

- BbINIONHUTE TOCTPOEHUS YIJIOB MEXAY MPSIMBIMH,
OpPSAMOM M IUIOCKOCTBIO, MEXIY IUIOCKOCTAMM II0 OIMCAaHUIO U
pacno3HaBaHUE UX Ha MOJAECIIAX.

- [IpuMeHNUTh TpU3HAKW W CBOWCTBA PACIOIOKEHUS
IIPSAMBIX U IIJIOCKOCTEM MPU PEIICHUH 3a1a4.

- N300pa3uTh Ha pUCYHKaxX M KOHCTPYMpPOBAaHHE Ha
MOJEIIAX NEPIEHAUKYJIAPOB M HAKIOHHBIX K IUIOCKOCTH, NPSIMBIX,
MapaJUICIbHBIX IUIOCKOCTEH, YIVIOB MEXAY NPSIMOM M INUIOCKOCTBIO U
000CHOBaHHE MTOCTPOCHUS.

- Pemnte 3amaum  Ha BBIYMCIIEHHE TE€OMETPUUYECKHUX
BEJIMYMH.

- Onucarb paccTosiHUsS OT TOYKH JO IUIOCKOCTH, OT
npsAMoON 710 IIJIOCKOCTH, MEXAY  IIOCKOCTSIMHU, MEXIY
CKPEIIUBAIOIIUMUCS MPSMBIMU, MEXIY MPOU3BOJbHBIMU (UTYpPAMH B
IIPOCTPAHCTBE.

- N300pa3uth Ha yeprexax U MOJAENAX PACCTOSIHUS U
000CHOBaHME CBOUX CYXJIeHHH. OnpeaeauTs U BEIYUCIUTh PACCTOSIHUM
B IIpocTpancTBe. [IpuMeHnTs (OPMYIBI i TEOPEMBI TUIAHUMETPHH IS
pelieHus 3aay.

- 3HaTh MOHATHS NMAapAJJICIIBHOTO NMPOCKTUPOBAHUSA U €TI0
CBOMCTBA.

- AprymMeHTHUpoBaTh CBOM CYXIEHHMS O B3aUMHOM
PacMoI0KEHUH MPOCTPAHCTBEHHBIX (PUTYP

- Onmucartb W XapakTepu30BaTb  pa3jIMYHbIE  BUIBI
MHOT'OI'PAHHUKOB, IIEPEUYNCIUTD UX DJIEMEHTHI U CBOMCTBA.

- N300paxaTb MHOTOI'PaHHUKH U BBINOJIHSTH TOCTPOCHUS
Ha M300paXKEHUAX U MOJEIISIX MHOTOIPaHHHUKOB.

- BbruncnsaTe  IUHEHHBIE  JJEMEHTBI W YIUIBL B
IPOCTPAHCTBEHHBIX  KOHQUIypalusX,  apryMeHTHpPOBaTh  CBOM
CYXKJICHHS.

- XapakTtepu3oBaTh W H300pakaTh CEYCHHS, Pa3BEPTKU
MHOT'OTPaHHHUKOB, BBIYMCIIATH IUIOIIAIN TTOBEPXHOCTEH.

- [Toctpoenne mnpocTedIMX cedeHud Kyba, MPU3MBI,
MUPAMHU/IBI.

- OcBouTh  BHABI  CHUMMETPUM B IPOCTPAHCTBE,
dopMynupoBaTh  ONpeNeNeHuss U  CBOWCTBA.  XapaKTepU30BaTh
CUMMETPUIO T€J BPALIeHUs] © MHOTOTPaHHHUKOB.

- N300paxaTb OCHOBHbIE MHOTOT'PAHHUKU U BBINOIHSTH
PHUCYHKH I10 YCJIOBUSAM 3a/1a4

- O3HaKOMUTBCSA C BHUJAMU TEN BpallleHus,
chopMyIIHpOBaTh UX OIpPe/ETICHHs U CBONCTBA.

- XapakTepu3oBaTh W HW300pakaTh Teja BpaIICHUS, HX
pa3BEepTKH, CEUYCHHSI.

- Pemate 3aaum Ha MOCTPOECHME CEUEHUM TEN BPAILLEHUS,
BBIUMCIATh JUIMHY, PAcCTOsIHUS, yribl, muowaau. IlpoBoauts
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JI0OKa3aTeJIbHBIC PACCYKIACHUS IIPU PELICHUH 3a/1a4.

- IIpuMeHATH CBOMCTBA CUMMETPUU IIPU PELICHHUH 3a1ad
Ha TeJa BpalleHUsl, KOMOMHAIIMIO Tell.

- OcBouTh MOHATHA IUIOIAAM M 00bEMa, aKCHOMAaMU U
CBOMCTBAMH.

- 3uate  GOpMyNBl AN BBIYUCICHHS
IIOBEPXHOCTEN MHOTOTPAHHUKOB U TEJI BPAILICHHUS.

- Pemarp 3a1aun Ha BBIUMCIICHHE IIOMAACH IIOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEII

- OcCBOUTD MTOHATHS BEKTOPA.

IJIOIAJIEN

- N3yunth  [€KapTOBYIO  CHUCTEMY  KOOpPAMHAT B
MPOCTPAHCTBE, IOCTPOUTh MO 3aJAHHBIM KOOpJIWHATAM TOYKH U
IJIOCKOCTH, HAXOAUTh KOOPJAMHATHI TOYEK
npeAMeTHbIe:
I11.
chopMupoBaHHOCTH
MPEACTABICHUN 0 — OmnpenenuTh 3HAYEHUs MaTEMAaTUKH B HayKe, TEXHHKE,
MaTeMaTHUKE Kak | OKOHOMHUKE, WH(OPMAIMOHHBIX TEXHOJIOTHSAX W  MPAKTUYCCKOM
4acTH MHUPOBOH | ACATCIBHOCTH.
KyJIbTYpBl M MECTE — IlpumMeHuTp  MaremMaTH4YeCKHWE  METOABl Ul  PELICHHUs
MaTEeMaTHKH B | COEpKaTENIbHBIX 3a7a4 M3 PA3TUYHBIX 00JIaCTe HAayKU U MPAKTUKH.
COBPEMEHHOU NHutepnperupoBaTh pe3yabTar ¢ YYETOM PEATbHBIX OTPAaHUYEHHUM.
OABHJIM3ALAH, — O3HaKOMUTBCS C MPUMEHEHHUEM KOpPHEH M CTeneHed mpu
CIoco0ax ONMCAHUSA | BLIYUCIEHHU CPEIHUX, JEJIECHUU OTPE3KA B «30J0TOM CEUCHUM.
SBJICHUM  PeasbHOrO — PemmTh npukiiagHbie 3a71a4M Ha CIOKHBIE MPOLIEHTHI
MHpa Ha
MaTEeMaTH4YECKOM
SA3BIKE;
— O3HaKOMHTHCS C TOHSATHEM KOPHS N-H CTENEHH, CBONCTBAMH
paavKaioB U IIPaBUJIAMHU CPaBHEHUS KOPHEM.
— OnpenenuTs paBHOCWIBHOCTH BBIPAXKEHHH C pauKallaMH.
— O3HaKOMHUTBCS C TIOHSATUEM CTENEHU C JICUCTBUTEIbHBIM.
N3yunth painaHHbIil METOM U3MEPEHUS YIJIOB BPAILICHUS U X CBSI3H C
rpagycHoil Mepoi. M300pa3uth yribl BpalleHUsT Ha OKPYKHOCTH,
2. COOTHECTH BEJIMYMHBI YIJla C €r0 Paclo0KEeHUEM MOKa3aTeIeM
Cq)OpMHpOBaHIEOCTB — O3HaKOMHTBCS C TIOHSATHEM TIEPEMEHHOH, MpUMepaMu
TpEACTaBIICHHIH © | saBucumocreit MEXK1y IEPEMEHHBIMU.
MaTeMaTHYECKUX
HOHATHSX Ak — O3HakOMHTBbCI €  TOHATHEM  rpaduka, ONPEAEIUTH
. MPUHAJIEKHOCTh TOUKH rpaduka ¢pyHkuuu. Onpenenurs no gopmyse
f;f:;gﬁféwnx HpOCTVeﬁmeﬁ 3aBHCHMOCTH, BHI €€ rpaduka. Beipazute QGopmymsl
OJHOM EPEMEHHOM Yepe3 Apyrue.
MOJIENISAX,
[103BOJIOINX — O3HakOMHUTBCS C ompeaeneHneM (yHKIHH, cHopMyITupoBaTh

OTUCHIBATh U U3y4YaTh
pa3Hble MpOLIeCChl U
SBJICHUS,

ero

— Haiitu oGnactu onpeneneHus u obsactu 3HaueHu GyHKINN

— O3HAaKOMHTBECS C TOHATHEM OOPATHBIX TPHUTOHOMETPHUYECKHUX
GbyHKUINH.

— M3yunTh ompeneneHus apKCHUHYyca, apKKOCHUHYCA, apKTaHT'€Hca
ymcia, chopMyIupoBaTh UX.

— O3HAaKOMHTBCS ¢ MpUMepaMH (PYHKIMOHANBHBIX 3aBHCUMOCTEH
B pealIbHbIX IPOLECCaX U3 CMEXKHBIX JUCLUILIHMH.

— CocraButh BHIbl (YHKIHMH 1O JaHHOMY YCIOBHIO, PELIUThH
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3aJ]a4M Ha IKCTPEMYM.

— BeimonuuTh npeodpazoBanus rpaduka GyHKIUU

— O3HakOMHUTbCA C TOHATUEM [EPEMEHHOW, MpUMEpaMu
3aBHCHUMOCTEN MEXIY IEPEMEHHBIMH.

— Os3HakoMHMTBCS €  TOHATHEM  rpaduka,  ONpenesIuTh
NPUHAAIEKHOCTH TOUKM Tpaduka pyakiuu. Onpenenuts no Gopmyine
npocTeiiied 3aBUCUMOCTH, BHUIbl €€ rpaduxa. Beipazuts ¢Gopmyinbl
OZHOM NEPEMEHHOM Uepe3 Apyrue.

— O3HaKOMHTHCS C OmpeeieHneM QYHKIUH, CHOPMYITHUPOBATH

— Bpruucnuth 3HaueHMs QYHKIHIA 110 3HAYCHUIO apTryMEHTA.

— OmnpenenuTs MoJI0KEHHE TOYKU Ha rpaduKe Mo ee KOOpJUHATAM
¥ HA00OpOT.

— O3HaKOMHUTbCS C IOHSATHEM HENPEPHIBHON NEPUOINYECKON
¢byHkuuu, copMyaupoBaTh CBONCTBA CHHYCa M KOCHHYCA, IOCTPOUTh
uX rpaduKy.

— O3HaKOMHUTbCS C TOHATUEM TapMOHUYECKUX KojleOaHuN H
IpUMEpaMu TapMOHUYECKHUX KOJICOAHUH I OMMCAHUs IPOLIECCOB B
¢u3uKe U Ipyrux o0nacTax 3HaHUM.

— O3HaKOMUTbHCA C IOHIATHEM IIPOU3BOJHON

— WByuntp u  chopmynupoBaTh €€  MEXaHWYCCKHA |
FEOMETPUYECKUN  CMBICH,  U3YYUTh  QJITOPUTM  BBIYMCIICHUS
IIPOM3BOJHOM Ha NPHUMEPE BBIYMCIEHUS MIHOBEHHOH CKOPOCTH U
YIJI0BOr0 KO3 PUIMEHTa KacaTeIbHOM.

— CocTaBUTh YpaBHEHUS KacaTeJbHOM B 00IIEM BUJIE.

— YcBouth rpaBuja nuddepeHIIpoBaHus, TaOTHUIIBI
IIPOU3BOJHBIX  JJIEMEHTAPHBIX GbyHKUIHUH, IPUMEHHUTD Ui
muddepeHpoBanus GyHKINN, COCTaBUTh YPaBHEHUS KacaTeIbHOM.

— W3yuutb TEOpeMBbl O CBSI3M CBOWCTB (DYHKLIMU U NPOU3BOJHOM,
chOopMyIHPOBATH HX.

— IlpoBectu ¢ momoIIbIO TPOU3BOIHON HCCIENOBaHUS (DYHKIIMH,
3alaHHoU (popMyIIOii.

— VYcCTaHOBUTH CBA3M CBOMCTB (DYHKUMH M IMPOU3BOJHOM MO HX
rpadukam.

— IIpumeHUTHs IPOM3BOAHYIO I PELICHUS 3a/1a4 Ha HaXOKICHHE
HauOO0JIbIIEr0, HAMMEHBILIEr0 3HAYEHHS U Ha HaX0XKJIEHUE SKCTpeMyMa

— O3HaKOMHTbHCA C IOHATHEM MHTETpajia U IepBOOOPA3HOM.

— W3yuuth mnpaBmwia BBIYUCIEHUS NEpPBOOOpPa3HOM U TEOpEMBI
Hprotona— JleiiOuuna.

— PemuTh 3a1aun Ha CBsA3b MEPBOOOPA3HON M €€ MPOM3BOJHOM,
BBIYUCIIUTH IEPBOOOPA3HYIO AJIs JaHHOU (QYHKIINH.

— PemmuTh 3amaun Ha NpUMEHEHHE WHTErpana AJs BBIYMCIICHUS
(UBUYECKUX BEIMYMH U TIIOMAACH

— O3HaKOMHTBHCS C IPOCTEHIINMHU CBECHUSIMH O KOPHSX

— W3yuuth Teopun paBHOCUIBLHOCTH YPaBHEHHH U €€ MpUMEHEHUs

— PemuTh pannoHnanbHble, MppallMOHAIbHBIE, TOKa3aTelbHbIE U
TPUTOHOMETPUUECKHUE YPABHEHUS U CUCTEMBI.

— PacnozHate Ha ueprexax W MOJEISX pA3IMYHBIE Cllydau
B3aMMHOTI'0 PACIIONIOKEHUSI IPSAMBIX U IITIOCKOCTEH.

— [IpumeHUTH NpHU3HAKKW M CBOICTBA PACIOJIOKEHHUS MPSAMBIX U
MJIOCKOCTEN MPH PEIICHUH 3a]1a4.

— W300pa3uTh Ha pHUCYHKaX M CKOHCTPYMpPOBAThb Ha MOJENSIX
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NEPIEHAUKYJIAPEl U HAKIOHHBIE K IIJIOCKOCTH, MIPSMBIE, MTapajlIeIbHbIE
IUIOCKOCTH, YIJIBI MEXAY MpsSMOMl U IUIOCKOCTbIO U OOOCHOBATh
IIOCTPOECHUS.

— Pemmts 3aaun Ha BBIYUCIICHUE T€OMETPUYECKUX BEJIMYHH.

— OrnpenenuTs U BIYUCIUTh PACCTOSHUS B IPOCTPAHCTBE.

— O3HaKOMHTbHCA C NOHATHEM NapalIeIbHOTO MPOEKTUPOBAHUS U
ero cBoiictBamu. CdopmynupoBaTh  TeOpeMbl O  ILIOLIAAH
OPTOrOHAJILHOM IIPOEKIIMM MHOTOYT'OJIbHUKA.

— Ornucatp 51 0XapaKTepU30BaTh pasiM4HbIC BH/IbI
MHOI'OIPAHHUKOB, IEPEUNCIUTD UX 3JIEMEHTHI U CBOMCTBA.

— OxapakTtepuzoBaTh U  HM300pa3uTh CEUYCHHs, BBIUYUCIHUTH
IJIOIIAAN TOBEPXHOCTEM.

— O3HakoMHUTbCS C BHJAMHU CHUMMETPUH B IPOCTPAHCTBE,
chopMynupoBaTh OmpeAeNeHus M cBoicTBa. OXapakTepu30BaTh
CUMMETPHUU TEJ BPALLEHUS] © MHOTOTPAaHHUKOB.

— IlpuMeHUTH CBOIICTBA CUMMETPHUU IIPU PELICHUU 33]1a4.

— O3HaKOMHTBCA C BHJIAMHU Tell BpalleHHs, cHOpMyIUpOBaTh UX
OIIpEJIETICHUS U CBOMCTBA.

— Oxapakrtepu3zoBaTh M H300pa3suTh TeJda BpalleHUsA, UX
pa3BEpTKH, CEUCHHUS.

— O3HaKOMHTBCA C OHATUSMU IJIOMAAN U 00bEMa, aKCHOMaMU U
CBOMCTBaMH.

— W3yuutb TeopeMbl 0 BBIYUCIECHUH 00BEMOB IIPOCTPAHCTBEHHBIX
TeJ, PeIIUTh 33]]a41 Ha TIPUMEHEeHUe POpPMYI BBIYUCICHUS 00BEMOB.

— W3yuntb GopMynsl sl BEIYMCICHUS IUIOMIAACH MOBEPXHOCTEH
MHOT'OTPaHHUKOB U TE€J BPALLICHHUS.

— O3HaKOMHTBCS C METOJIOM BBIUMCIICHUS IUIOMIAJAN TOBEPXHOCTHU
chepbl. PemnTh 3amauM Ha BBIUMCIEHHME IUIOLIAJEH IOBEPXHOCTU
IIPOCTPAHCTBEHHBIX TEII.

— O3HaKOMHUTBCA C TOHATHEM BekTopa. M3yuuTh JexkapTOBbIE
CHUCTEMBl KOOPJHMHAT B IPOCTPAHCTBE, IIOCTPOCHHUE II0 3aJIaHHBIM
KOOPJMHATAM TOYEK U IJIOCKOCTEH, HaXO0KIEHUE KOOPAUHAT TOYEK.

— HM3yunth CBOMCTBA BEKTOPHBIX BEJIMYMH, IIPABUJIA PA3JIOKCHUS
BEKTOPOB B TPEXMEpPHOM IPOCTPAHCTBE, IPABWIA HAXOXKICHUS
KOOPJMHAT BEKTOpPA B IIPOCTPAHCTBE, IIPABUIA JEUCTBUI C BEKTOPAMHU,
3aJIaHHBIMHA KOOPJIMHATAMHU

I13.monumanue
BO3MOXKHOCTHU
aKCUOMAaTHYECKOIO
MOCTPOEHHUS
MaTeMaTHYECKUX
TEOpHUH;

— 3anucarh KOpeHb N-i CTENEHU B BHJIE CTEHNEHH C JAPOOHBIM
MoKazareiaeM U Hao0opOoT.

— BpluMcnuTe cTeneHW C palMOHAIBHBIM IOKasareneM, 21
BBINIOJTHUTH NPUKUJKN 3HAYEHUSI CTEIIEHU, CPAaBHUBAsI CTEIICHH.

— -IIpeobpazoBaTte umciiOBble U  OyKBEHHbBIE  BBIpAXKEHMS,
CoEpIKaIlNe CTEIEHH, IPUMEHSSI CBOMCTBA.

— BeimonHuTh npeoOpa3oBaHuE  BBIPAKEHUH, MIPUMEHSA
(dbopMyIIbl, CBA3aHHBIE CO CBOMCTBAMH CTENIEHEN U JIOrapu(pMOB.

— IlpumMeHuTh OCHOBHBIE (OPMYJIBI TPUTOHOMETPHH: (HOPMYIIBI
CIIOKEHHUsI, YABOCHHUS, MPEeoO0pa3oBaHUs CyMMbl TPUTOHOMETPHUYECKHUX
(GbyHKUIMH B TPOU3BEACHNE U POU3BEICHUS B CYMMY U IPUMEHUTH TPU
BBIUMCICHUM  3HAUEHUS  TPUTOHOMETPUYECKOTO  BBIPDAKEHUS U
YIPOILEHNUS €rO.

— MHcnonp3oBath cBOWCTBA CUMMETPUM TOYEK Ha E€AMHUYHOU
OKPYKHOCTH M IPUMEHUTH UX JJIsl BEIBOJA (POPMYJI IPUBEIEHUSI.
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— Pemmth (o ANTOPUTMY) o dbopmynam "
TPUTOHOMETPUYECKOMY KpYr'y MHpPOCTEHUIINE TPUTOHOMETPUUECKUE
YpaBHEHUS.

— IlpuBect mnpumepsl (QYHKIMOHAIBHBIX 3aBUCUMOCTEH B
pEeaNIbHBIX IIpOLECCaxX U3 CMEXHBIX TUCIUIUINH.

— IlpuBecTn HOKa3aTelbHBIE PACCYKIACHUS HEKOTOPBIX CBOMCTB
JUHEHHONW M KBaJApPaTUYHOM (DYHKIMH, TPOBECTH HCCISIOBAHUS
JMHEWHOU, KyCOYHO-JIMHEHHOH, NpOOHO-TMHEHHOW M KBaJpaTHYHOU
(GYHKIIHMA, TOCTPOUTD UX TPadUKH.

— Iloctpouts u mpouutats rpaduku GyHKuud. MccmenoBaTh
byHKINN.

— CocraBuTh BUABl (YHKIUH TO JAHHOMY YCIOBHUIO, PEIIUTh
3a/1a4u Ha YKCTPEMYM.

— BrmonnuTk npeodpazoBanus rpaduka GyHKIIHH.

— BpuucnuTth 3HadeHus (QYHKOMA 1O 3HAYCHHIO apryMeHTa.
Onpenenuth MONOXKEHHUS TOYKM Ha rpaduke Mo ee KOoopAuHAaTaM u
Hao000pOT.

— Hcnonb3oBate cBoiicTBAa (YHKIMN Ui CPaBHEHUS 3HAYCHUH
CTereHe u jorapudmMoBs.

— Iloctpouth rpaduku CTENEHHBIX H  JIOrapupMUYECKUX
GyHKIMIA.

— PemmuTh mnokaszarenbHble M JOrapuPMHUUECKUE YpaBHEHUS H
HEPaBEHCTBA 10 U3BECTHBIM AJITOPUTMAM.

— CdopmynupoBaTh CBOMCTBA CHHYCAa U KOCHHYCA, TOCTPOUTH UX
rpaduKu.

— CdopmynupoBaTh CBONCTBA TAHT€HCA M KOTAHTEHCA, TOCTPOUTH
uX rpaduKy.

— Ilpumenuts cBolWcTBa (GYHKIMH JUISI CpaBHEHHS 3HAYCHUH
TPUTOHOMETPUUYECKUX  (YHKUUH, pElUTb TPUTOHOMETPUUYECKHE
YpaBHEHHUS.

— Boimonnute npeoGpaszoBanus rpadukoB. ChopmMyaupoBaTh U
IIPUBECTH JI0KA3aTEIbCTBA IPU3HAKOB B3aMMHOIO PAaCIOJIOKEHUS
MPSAMBIX U IIJIOCKOCTEM.

— CdopmynupoBaTh  OmNpeAelieHHsl, TPU3HAKK U  CBOMCTBA
NapaJuIeIbHBIX M IEPHEHAUKYISIPHBIX IUIOCKOCTEW, ABYIPAHHBIX U
JIMHENHBIX YIJIOB.

— CdopmynupoBaTh W  JOKa3aTh OCHOBHBIE TEOPEMBI O
paccTosHUAX (TEOPEMBI CYLIIECTBOBAHMS, CBOMCTBA).

— Ilpumenutrs Teopun s OOOCHOBAHHMS IOCTPOCHHH U
BBIUMCICHUM. ApPryMEHTHpPOBaTb CBOM CYXJIEHHS O B3alMMHOM
PAacIoyoKEeHUH MTPOCTPAHCTBEHHBIX (PUTYD.

— M3yuuTh TEOpEMbI O BBIUMCIEHUN 00BEMOB NMPOCTPAHCTBEHHBIX
TN, PEelInTh 3ajjaud Ha MpUMeHeHHe (POpMyN BBIYHCIEHUS O00BEMOB.
W3yunth GopMysasl Uil BBIYUCICHHMS IUIONIAJEH IOBEPXHOCTEH
MHOTOTPaHHUKOB U Tel BpameHus. O3HaKOMHUTBCS C METOAO0M
BBIUUCIICHUS TUIOINAAM TOBEPXHOCTH cdepbl. PemmuTh 3amaun Ha
BBIUMCJICHHE IJIOIAIeH MOBEPXHOCTH MPOCTPAHCTBEHHBIX Tell.

— IlpuMeHUTH TEOpPUM TIpU pEIIEHWH 3aJad Ha JCUCTBUA C
BEKTOpaMM, KOOPAMHATHBI METON, TNPUMEHUTb BEKTOPBI s
BBIUMCJICHNSI BEJIMYMH YTJIOB M PACCTOSIHUN BEKTOPOB.
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[14 .Bnaneuue
MeTOoaMu
JIOKa3aTeIbCTB u
aJrOPUTMOB
peIIeHHs, YMEHHE UX
MPUMEHSTb,
MIPOBOJIUTH
JIOKa3aTeIbHEIC
paccyXJaeHus B Xoje
pelieHus 3auay;

— OBnagerh CBEIEHUSMHM O KOPHAX alreOpandeckux ypaBHEHMI,
MOHSTUSIMM UCCIIEI0BAaHUS YPABHEHUM U CUCTEM YPABHEHUI.

— HM3yuutrs TEOpMHM  pPAaBHOCUIBHOCTM  ypaBHEHMHM U €€
npuMeHeHus. [1oBTOpUTh 3amucu peleHus: CTaHIapTHBIX YPaBHEHUH,
IIPUEMOB Npeo0pa3oBaHMsl ypaBHEHUH Ui CBEIEHUS K CTaHAAPTHOMY
YPaBHEHHIO.

— PemmuTs panmoHanbHEIE,
YPaBHEHHUS U CUCTEMBI.

— Hcnonb3oBanue CBOMCTB U IpadMKOB (YHKUUN AJS peIICHUs

HppannuoOHaJIbHBIC, II0Ka3aTCJIbHBIC

YpaBHEHUH.
— Pemmuth  ypaBHeHHMST ¢ TOpPUMEHEHHEM BCEX  IPUEMOB
(pa3noxeHuss Ha MHOXUTEIW, BBEJICHUS HOBBIX HEU3BECTHBIX,

HOJICTAHOBKH, IPa)uuecKoro MeTo1a).

— PemuTh cucTeMBl ypaBHEHHMH C NIPHUMEHEHHEM pa3IUYHBIX
croco00B. O3HAKOMUTBCS C OOIMMU BONPOCAMU PELICHUs HEPABEHCTB
U HCIONB30BaTh CBOWCTBA TIpadUKOB (QYHKUMH TpPH PELICHUU
HEPAaBEHCTB. PemmMTh HEpaBeHCTBA M CHUCTEMBl HEPABEHCTB C
IIPUMEHEHHUEM PA3IMYHBIX CIIOCOOOB.

— Pemmte 1o ¢opmynaM W TPUTOHOMETPHUYECKOMY KpPYTY
IIPOCTEHIINE TPUTOHOMETPUYECKUE YPABHEHMUS.

— IlpuMeHuTh OOIIMH METOJbI PELICHUsI YpaBHEHUH (IIpUBEICHUE
K JINHEWHOMY, KBaJpaTHOMY, METOJ pa3JIOKCHUS Ha MHOXKMTEIH,
3aMeHbl IEPEMEHHO) NPH pEeIIeHUH TPUTOHOMETPHUUECKUX YPABHEHHH.

YMmerb OTMEYaThb Ha Kpyre pelIeHns MIPOCTEUIINX
TPUTOHOMETPUYECKUX HEPABEHCTB.
— IlpumeHuTh  MaTeMaTH4YECKHUE  METOJOBI i1 pELICHHUS

COJIepKaTeNNbHbIX 3a/1a4 U3 Pa3IMYHbIX 00JACTEN HAyKU M MPAKTUKU.
VHTepnpeTpoBaTh pe3yibTaThl C YU€TOM PEalbHbIX OTPaHUYEHUI.

I15. BJIaJICHUE
CTaHAapPTHBIMU
NpUEMaMH  PEIICHUS
palMOHAIBHBIX u
UppaLMOHAIBHBIX,
IIOKa3aTEeIbHBIX,
CTENEHHBIX,
TPUTOHOMETPUYECKUX
ypaBHEHUI u
HEpPABEHCTB, ux
CHCTEM;
HCIIOJIB30BaHUE
TOTOBBIX
KOMIIBIOTEPHBIX
nporpaMM, B TOM
ypclie I TOHMCKa
INyTH  pEUeHUs U
WJUTIOCTPalUN
pelleHusl ypaBHEHUI
Y HEPABEHCTB;

—  O3HaKOMUTBCS C IOHATUEM IIPOU3BOIHOM.

—  CdopmynupoBaTh MEXaHMUYECKHH M TE€OMETPUYECKUH CMBICI
IIPOU3BOJHOM.

— IlpuMeHUTH anropuT™M BHIUKCIEHHUS] MTHOBEHHOW CKOPOCTH U 23
pealIbHbIX 3aBUCUMOCTH; YIJIOBOM KO3((PUIIMEHT KacaTeIbHOM.

— CocraBuUTh ypaBHEHHUs KacaTelbHON B OOLIEM BHJIE.

—  YcBouth npaBuiia nuddepeHipoBanus, TaOHUIIBI
IPOM3BOJIHBIX 3JIEMEHTAPHBIX (PYHKIUA.
— Ilpumenuts  mnpaBuna  auddepeHuupoBaHus,  TaOIUIBI

MPOM3BOJHBIX dBJE€MEHTApHBIX GQYHKIUN 11 nuddepeHnupoBaHus
(byHKLUH, COCTaBUTh YPABHEHUS KacaTelbHOM.

— UM3yuuTh TEopeMbl O CBS3UM CBOMCTB (PYHKIMM U MPOU3BOJHOM,
c(hopMyIUpOBaTh UX.

— IlpoBecTn ¢ momoIpI0 MPOU3BOJHON UCCIIENOBaHUS (PYHKIUH,
3aJJaHHOI (POpMYITOA.

—  YCTaHOBUTH CBSI3U CBOMCTB (DYHKIMH M MPOU3BOAHON MO MX
rpapukam.

—  IIpuMeHUTH NPOU3BOAHYIO JUIS PEILICHUS 3a7a4 Ha HAXO0XKJIEHUE
HauOO0JIbIIEr0, HAMMEHBIIIET0 3HAYSHHS U Ha HaX0XKJIEHUE SKCTpPEMyMa.

—  OcBouTb MOHATHE UHTETpaNIa U IEPBOOOPA3HOI.

— IlpumMeHuThs mpaBuia BHIYMCIEHUS MEPBOOOPA3HONW U TEOPEMBI
Herotona— Jleiibuuna.

— Pemmtp 3amaum Ha cBA3b NMEepBOOOpa3HOW M ee MPOU3BOAHOM,
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BBIYUCIIUTH NIEPBOOOPA3HYIO s JaHHON (YHKIINH.
— Pemmrtph 3amaun Ha TpUMEHEHHE MHTErpaja Uil BBIYHCICHUS
(GHU3MYECKUX BEITMYHH U TUIOMIAICH.

I16.
chopMupoBaHHOCTH
npeAcTaBlIeHuit 00
OCHOBHBIX TOHSTHUSIX
MaTeMaTH4ECKOTO
aHaIM3a u ux
CBOICTBax, BJaJCHUE
YMEHUEM
XapaKTepu30BaTh
noBeJieHne (QYHKIIHIA,
UCIIOJIb30BaHuE
MOJIYYEHHBIX 3HAHUM

I  ONHCAaHMI |
aHaiau3a  peajbHbIX
3aBHCHMOCTEH;

— CdopmynmupoBaTh W TPUBECTH JOKA3aTEIbCTBA MPHU3HAKOB
B3aMMHOI'0 PACTIONIOKEHHSI MIPSMBIX U TNIOCKOCTEH.

— Pacno3narp Ha uyeprexax W MOJENSAX Pa3IUYHBIX CIy4yacB
B3aMIMHOT'O PACIIOJIOXKEHHS TPSAMBIX U IJIOCKOCTEH, apryMEeHTHPOBAThH
CBOM CYXKJICHUS.

— CdopmynupoBarh ompeaeneHus, MNpPU3HAKK U  CBOWCTBA
MapajuleNbHBIX M MEPHCHIUKYISIPHBIX ITUIOCKOCTEH, ABYTPAHHBIX U
JIMHEWHBIX YTJIOB.

— BBINOMHUTH MOCTPOEHHE YIIOB MEXKAY MPSMBIMU, MPSIMOUH U
IJIOCKOCTBIO, MEX]Y IJIOCKOCTSMHU IO OMKCAHUIO U Paclo3HaTh MX Ha
MOJIEIISIX.

— IlpuMeHUTh MPU3HAKK W CBOWCTBA PACIOJIOKEHUS TPSIMBIX U
IUIOCKOCTEH MpH pelieHny 3a/1ad.

— H300pa3uth Ha pHCYHKax U KOHCTPYHPOBATh HAa MOEIAX
MIEPICHIUKYIISPBI U HAKIOHHBIC K TJIOCKOCTH, MPSIMbIC, MAPAJIICITbHBIE
IUIOCKOCTH, YIJIBI MEXIY MPsSMON U TUIOCKOCTbIO U OOOCHOBAaTh
MOCTPOCHHS.

—  Pemmth 3aaun Ha BRIYUCIICHUE TEOMETPUUYCCKUX BEIIMYNH.

— Omnwucarb paccTOSHUS OT TOYKH JIO IIOCKOCTH, OT MPSIMOH JI0O
IUIOCKOCTH, MEXIy IUIOCKOCTSIMH, MEXIy CKPEIIMBaIOIIUMUCS
MPSIMBIMHU, MKy TPOU3BOJIBHBIME (PUTYpaMH B TIPOCTPAHCTBE.

— CdopmynupoBarb H  JIOKa3aTb OCHOBHBIE TEOPEMBI O
paccTosHUAX (TEOpEMBI CYIIeCTBOBaHUS, CBOWCTBA).

— H300pa3uth Ha yepTexkax U MOAEISAX PACCTOSIHHUSI 1 00OCHOBATh

cBoM cyxaeHus. Onpenenutb ¢ BBIUKCIUTH  PACCTOSIHUS B
IIPOCTPAHCTBE.

—  O3HaKOMUTBCS C NMOHATHEM MAPAJUIEIBHOTO MPOEKTUPOBAHUSA U
ero cBoiictBamu. CdopMmynupoBaTb  TeOpeMbl O  IUIOLIAIU
OPTOTOHAJILHON IPOEKIIUN MHOTOYT'OJIbHHKA.

— IlpumeHuts TeopuM I OOOCHOBAaHUS TOCTPOEHUH U
BBIUMCICHUM. ApPryMEHTHpPOBaTb CBOM CYXKIEHHA O B3alMMHOM
PacroI0KEHUH POCTPAHCTBEHHBIX (PUTYP.

—  Omnmucars " 0XapaKTepU30BaTh pa3yinyHbIe BH/IbI

MHOT'OI'PaHHHUKOB, TIEPEUNCIINTh UX 3JIEMEHTHI U CBOICTBA.

— HM3006pa3uTh MHOTOTpaHHUKU W BBINOJHHUTH IIOCTPOCHHUS Ha
N300paXEeHUSIX U MOJENISIX MHOTOTPaHHHUKOB.

—  Bpluncnuth NUHENWHBIE AIEMEHTHI U YIJIbl B IPOCTPAHCTBEHHBIX
KOH(UTypanusx, apryMeHTUPOBATh CBOM CYXICHUSI.

— IlpencraButh  XapakTepUCTUKy H©  HM300pa3uTh
BBIUMCIIUTD IJIOIIAN TTOBEPXHOCTEH.

— Iloctpouts npocTeiiiiee ceueHue Kyo0a, MpU3Mbl, MTUPAMUIBL.

— OsHakoMuUTBCS € BUAAMH CHUMMETPHUM B IIPOCTPAHCTBE,
c(hOpMyYIHPOBATH ONPEECIICHUS U CBOMCTBA.

— OxapakTepu3oBartb CUMMETPHIO
MHOTOTPaHHHUKOB.

— IIpuMeHuTH CBOMCTBa CUMMETPUHU IIPY PELICHUH 3a/1a4.

CEYEHHE,

T BpaIllCHUS Hu
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— Hcnonp3oBaTh mpHOOpETEHHBIE 3HAHUS AJIS UCCIENOBaHUS U
MOJICJIMPOBAHUsS HECIIOKHBIX 3aa4.

— UM300pa3uTh OCHOBHBIE MHOTOTPAHHUKH W  BBIIOJHHUTH
PUCYHKOB IO YCJIOBHIO 33/1a4.

— Pacno3nars Tena BpaiieHus, copMyIupoBaTh UX ONpPEIEIICHUs
U CBOMCTBA.

—  CdopmynupoBaTb TEOPEMBI O CEUEHHH Iapa IUIOCKOCTBIO U
IJIOCKOCTH, KacaTeabHOuU K cdepe.

— Oxapakrtepu3oBaTb W H300pa3uTh Tela BpALICHUS, UX
pa3BEpTKU, CCUCHHUS.

— PemuTs 3amayn Ha IIOCTPOEHUE CEYECHMI, BBHIYMCIICHHE [UIVH,
paccrossHu#,  yrioB,  Iuomane.  [lpuBectm  nmokazarenbHbIE
pacCcykJIeHHUs NIPU PEIICHUH 3aau.

— IlpuMeHuTH CBOKCTBA CHMMETPUHU IIPU PELICHUU 33]a4 Ha Teja
BpallleHUs1, KOMOMHALINIO TEl.

— HM300pa3uTh OCHOBHBIE KPYTJIbIE TEJIa U BBITIOJIHUTH PUCYHOK TIO
YCIJIOBHIO 33]1a4.

—  CdopmynupoBaTh MOHATHS IUIOMIAM U 00BbEMa, aKCHOMAMU U
CBOMCTBaMH.

— Pemmth 3amaun Ha BBIYHCICHHUE IUIOMAACH TUIOCKUX (uryp C
MPUMEHEHHEM COOTBETCTBYIOIMIUX (GOpMYI U (PAKTOB U3 MIIAHUMETPHUU.

— IlpuBectu noKa3zaTenbCcTBa TEOPEM O BBIYUCIEHUH OOBEMOB
IIPOCTPAHCTBEHHBIX TE€J, PELIUTh 3aJa4yd Ha IMpUMEHEHHE (GopMyIl
BBIUKCIICHHS] 00bEMOB.

—  M3yuuts hopmynbl A BHIYMCICHUS TUIOMIACH MOBEpXHOCTEH
MHOTOIPAaHHUKOB M Tesl BpalleHus. O3HAKOMHUTBCA C METOJIOM
BBIUMCJICHMS IUIOLIAJAM NOBEpXHOCTU cdepbl. Pemmrth 3amaun Ha
BBIYHCIICHHE ILIOIIA/IEN TOBEPXHOCTU TPOCTPAHCTBEHHBIX TEIL.

—  M3yuyuTh nOHATHE BEKTOpA.

— HM3yuuTh nexkapToByH0 CHUCTEMY KOOpPAWUHAT B IIPOCTPAHCTBE,
IIOCTPOUTH IO 3aJaHHBIM KOOPJAMHATAM TOYKHM M IUIOCKOCTH, HAWTH
KOOPJHMHATHI TOUEK.

—  BblyncnuTh paccTosHUA MEKIY TOYKAMH.

—  JIeMOHCTpHUpOBaTb CBOWCTBA BEKTOPHBIX BEIWYMH, IIpaBUIA
pa3oKEHUsI BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, IPaBHIIA
HAaxO0JICHUs KOOPAUHAT BEKTOPA B IIPOCTPAHCTBE, IIpaBUila ACUCTBUN C
BEKTOPAaMH, 3aIaHHBIMA KOOPJIMHATAMM.

— IlpuMeHnTp TEOpHMHM TIpU pEUIEHUH 3a7ad Ha JECUCTBUSA C
BEKTOpaMU. M3y4uTh CKasIpHOE NMPOU3BEACHUE BEKTOPOB, BEKTOPHOE
ypaBHEHHUE MPSMOW U TNIOCKOCTH.

— IlpuMeHnTp TEOpHMHM TIpU pEUIEHUH 3a7ad Ha JECUCTBUSA C
BEKTOpaMH, KOOPAMHATHBIA METOJ, IPUMEHUTb BEKTOpBI A
BBIYNCJICHHSI BEJIMYHH YTJIOB U PACCTOSIHUM BEKTOPOB.

I17. BJIAJ€HUE
OCHOBHBIMU
MOHATUSIMU 0
IIJIOCKUX U
MPOCTPAHCTBEHHBIX
reoOMEeTPUYECKHUX
¢durypax, 170:¢
OCHOBHBIX

—  CdopmynupoBath OnpeaesieHus] COOBITHIA, BHIa COOBITHM.

— Pacno3natb BUJIBI ClTy4ailHBIX COOBITHH.

— 3HaTh KIJIACCHYECKOE OIPEACIICHUs] BEPOSITHOCTH, CBOMCTBA
BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEM.

—  PemuTh 3a1aun Ha BEIYHCIIEHUE BEPOSTHOCTEHN COOBITHIA.

—  CdopmynupoBarh omnpeaeneHuss U GOpMyibl I BBIYHCICHUS
pa3MeILEeHHUs], IEpEMELIEHUs, COUECTaHMUS.
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CBOICTBAX;

I18.

c(hopMHUPOBAHHOCTH

YMEHUS

pacno3HaBaTh — TlocTpouTs rpaduku dMeMEHTaPHBIX (PYHKIINI;
reOMETPUYECKHUE — TIpeobpazoBaTh rpaduku HyHKIUH;

burypst Ha — CoznaTh Npe3eHTaluy 1o MpeACTaBICHUI0 yueOHOro MaTepuaa
yepTexax, MOJENAX U | U pe3ylbTaTOB MIPOEKTHOU IEATEIbHOCTH.

B pEaJlbHOM MHMpE; — Pemmte koMOMHAaTOpHBIE 3aJayd METOJIOM Iepebopa U IO
IPUMEHEHHE MIPaBUITy YMHOXKEHUSI.

U3YYEHHBIX CBOWCTB —  O3HaKOMHUTBHCS C MOHATUSAMU KOMOWHATOPHUKHU: Pa3MEIICHUSIMH,
FCOMCTPHUICCKUX COUCTAHUSIMHU, IEPECTAHOBKAMHU U ()OPMYJIAMU JJISI UX BHIYHCICHUSI.
$uryp u dpopmyn mis — OObBACHUTP W TPUMEHUTH (GOPMYNIBI Ui  BBIYUCICHUS
pCIICHHA pa3MelIeHu, MepecTaHOBOK U COUECTAHUH TIPU PEIICHUH 3a/ay.
reoMEeTPUYECKUX

3aJa4 M 3a7a4  C

MPaKTUUYECKUM

COJIEpKAHUEM,;

I19.

c(hopMHUPOBAHHOCTD

IIpeICTaBICHUN 0

npoleccax u —  CdopmynupoBaTh onpeneneHus COObITHI, BU1a COOBITUH.
SIBJICHUSIX, HUMEHOIIHUX — Pacno3Hatb BUIBI ClTy4ailHBIX COOBITHH.

BEPOSITHOCTHBIN — 3HaTh KIIACCHYECKOE OIPEACIICHUs] BEPOSITHOCTH, CBOMCTBA
Xapakrep, BEPOATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.

CTaTUCTUYCCKUX —  Pemmth 3aaun Ha BRIYUCIICHUE BEPOSATHOCTEH COOBITHIA.
3aKOHOMEPHOCTAX B —  CdopmynupoBarh omnpeneneHuss U GOpMyibl IJis BbIYUCICHUS
pcalIbHOM MHUPE, | pazMelleHus, IePEMELCHUSA, COUCTAHUs.

OCHOBHBIX TOHSITHUSIX

JJEMEHTapHOU

TEOpUHU

BEPOSITHOCTEH.

IT10. yYMEHUU

HaXOJUTh u

OLICHUBATh —  CdopmynupoBath onpejieneHust COObITHI, BU1a COOBITUH.
BEPOSTHOCTH — Pacno3nartb BUJIBI CITy4ailHBIX COOBITHH.

HaCTYIJICHUS — 3HaTh KJACCHUYECKOE OIpeeNieHUus BEpPOATHOCTH, CBOMCTBA
coObITHI B | BEpPOSITHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEH.

HPOCTGI7IHH/IX — PemmTs 331a4un Ha BEIYHCIICHUE Bepo;ITHOCTeIZ COOBITHH.
IIPaKTHICCKHUX —  CdopmynupoBaTh onpeneneHust U (GopMysbl s BBIYUCICHUS
CUTyalUAX 1 | pa3MelieHus, epeMeIeHus, COYeTaHusl.

OCHOBHBIE

XapaKTePUCTUKHU

CIy4allHBIX BEJIMYMH;

IT11. BIIaJICHUE — IlocTpouTs rpaduku 3MeMeHTapHbIX (PYHKLINIA;

HaBbIKAMU — IlpeobpazoBaTh rpaduku GyHKIUNH;

UCIIOJIb30BaHUs — Co3path npe3eHTaluu 1o MpeICcTaBIeHUI0 y4eOHOro MaTepuania
TOTOBBIX U pE3YyJIbTATOB IPOEKTHOM 1EATENBHOCTH.

KOMITBIOTCPHBIX — Pemmtp xoMOMHAaTOpHBIE 3a/laud METOJIOM Hepebopa M 1O
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nporpamMmm
pelIeHUH 3a1a4.

pu

IIPABHIIy YMHOKEHHUSI.

—  O3HaKOMHUTbHCA C MOHATUAMU KOMOMHATOPUKHU: pa3MEICHUSIMH,
COUYCTaHUSIMHU, IIEPECTAHOBKAMHU U (HOPMYJIaMHU IS UX BBIYUCIICHUS.

— OObsAcCHUT, ¥ TOPUMEHUTH (GOPMYIbI JUIS  BBIYUCICHHS
pa3MelIeHN, IEPECTaHOBOK U COUYETAaHUM IPU PELLIEHUH 3aa4.
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