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Pabowas mnporpamMma Kypca BHEYpPOUHOW JEATEIBHOCTH «YHHMBEPCAIbHBIC METOJIbI

pEIICHUs] MaTeMaTHYECKHX 3a/1auy» pazpadotana Ha 2024-2025 y4eOHbIl TO/I.

[enu n3ydyenust Kypca BHEYPOUHOU JeSTEIbHOCTH:

* OBiajgeHHe CUCTEMOI MaTeMaTUYECKUX 3HAHUN U YMEHUH, HEOOXOAUMBIX JJIs1 IPUMEHEHUS
B IIPAaKTUYECKOH 1EATEIbHOCTH, U3yUEHHsI CMEXHBIX AUCHUILINH, IPOAOIKEHHU 00pa30BaHus;

* HWutennekryanpHoe pa3BuUTHE, GOPMHUPOBAHNE KAYECTB JIMYHOCTH, HEOOXOAMMBIX YCIOBEKY
JUISL TIOJIHOLIEHHOW JKU3HU B COBPEMEHHOM OOIIECTBE: SICHOCTh U TOYHOCTH MBICIH, KPUTHYHOCTD
MBILUICHHUS, MHTYULUS, JIOTUYECKOE MBIIUIEHUE, JJIEMEHTHl aJIrOPUTMUYECKOW KYJIBTYPHI,
IPOCTPAHCTBEHHBIX MPEICTABICHUN, CIIOCOOHOCTH K MPEOJI0JICHUIO TPYIHOCTEH;

e @®opmHpOBaHUE NPEICTABICHUNH 00 MIESIX U METOAAX MaTeMaTHKH KaK YHHBEPCAJIbHOI'O
A3bIKa HayKU U TEXHHUKH, CPEJICTBA MOJIEIMPOBAHUS SIBICHUN U MpoleccoB; noaroroka k EI'D u
JanpHeimemMy o0y4deHuto B By3ax nim B Kojuepkax.

PabGouas mporpamma Kypca BHEYPOUHOH JESTENbHOCTH «YHUBEPCAIBHBIE METOBI
pElIeHUs] MaTeMaTHYECKUX 3a/1auy» paccunTana B 11 kiacce Ha 144 yacos B roj.

YMK:

1. EI'D>-2018. Maremaruka: THIIOBBIC 3K3aMCHAIIMOHHBbIC BapwaHThl: 36 BapwanTtoB/ I[lox
pen. A.J1.CemenoBa, U.B.fmenko. — M: HartmonansHoe o6paszoBanue, 2018.

2. EI'D: 3000 3amau ¢ orBeramu mo marematuke. Bee 3amanus rpymnmsl B/ A.JI.CemeHOB,
N.B.AAmenko, U.P.Beicoukuit u ap. — M.: M3gatensctBo «Ok3amen», 2018. — 511, [1] c.
(Cepus «bank 3ananuit ET'D»)

3. EI'D: 1000 3amau ¢ oTBeTaMu W pemieHHsIMH 10 MaTeMmartuke. Bee 3amanust rpynmsr C/
N.H.Ceprees, B.C.IlandepoB — M.: UznmatensctBo «Ox3amen», 2018. — 301, [3] c.
(Cepus «bank 3ananuit ET'D»)

4. Marematuka. [lomroroBka k EI'D-2019: yueGno-merommueckoe mocodue/ Ilom pen.
®.® JIpicenko, C.HO.Kanabyxosa. — PocroB-na-Jlony: Jlernon-M, 2018.

5. OTKpbITHINA OaHK 3aJJaHUI 10 MAaTEeMAaTHKeE.

Odunumanbuslit caiitr ®UITN.

7. Cait «Pemy EI'D POy.

o

Il1anupyembie pe3yibTaThl OCBOCHUS KyPCa BHEYPOYHOM AeATEILHOCTH
1. IIpeameTHble pe3yabTaThl:

VYray6neHHbIH YpOBEHb
«CHCTEMHO-TEOPETUUECKUE PE3YIBTATHD

Pasnen II. BeImyCKHUK HAay4HUTCA IV. BbIMyCKHUK NOTY4UT
BO3MOKHOCTb HAy4YHUThCS

[{enmm ocBoeHus mpenmera | s yenenrHoro npogoikenust | [l oGecnieueHus: BO3SMOXKHOCTH
06p330BaHI/I$[ YCIICHIHOTO MPpOAOJIKCHUSA
o0Opa3oBaHUs o
CIIEIIUATILHOCTSM, CBS3aHHBIM C
OCYIIECTBIIEHUEM HAy4YHOU U
HCCIIeI0BaTEIbCKOM

JEeITEIbHOCTH B obnacTu

o CIICIUAaJIbHOCTAM,
CBsI3aHHBIM C IMPUKITATHBIM
HUCITIOJIB30BaHUEM MaTEMAaTHKHU

MAaTEMAaTUKH U CMEKHBIX HAYK

TpeboBaHus K pe3yabTaTaMm




DNeMEeHTbl TEOpUU MHOXKECTB M
MaTEeMaTHYCCKOM JIOTUKH

CBOGOMHO  ONMEPHPOBATH  IMOHSTHSIMU:
KOHEYHOE MHOKECTBO, 9JIEMEHT
MHOKECTBA, MTOJIMHOKECTBO,

nepecedeHne, OObEIUHEHHE U Pa3HOCTh
MHOJKECTB, UHCJIOBBIE MHOXECTBAa Ha
KOOpJAUHATHOI IIPSMOM, OTPE30K,
UHTEpBaJ, NOIYUHTEPBaJ, IPOMEKYTOK C
BBIKOJIOTOM TOYKOH, rpaduueckoe
IpejcTaBlIeHUE MHOXECTB Ha
KOOPJMHATHOM MIOCKOCTH;

3a7aBaTh MHOXECTBA IIE€PEUUCICHHEM U
XapaKTePUCTHYECKUM CBOMCTBOM;
ONIEpUpOBaTh MOHATUSIMU: YTBEPXKICHHE,
OTpHULIAaHUE YTBEPXKJCHUS, WCTUHHBIC U
JIOKHBIE YTBEP)KACHHUS, NpUYNHA,
CJIC/ICTBUE, YACTHBIA cilydail oOmiero
YTBEpKICHHS, KOHTPIPUMED; HPOBEPSTH
MIPUHAJUICKHOCTD 2JIEMEHTa MHOKECTBY;
HaxOJUTh IlepeceucHrne U OOBeIUHEHHE
MHOXECTB, B TOM 4HCJIE IPEACTaBICHHBIX
rpagudecKky Ha YUCIOBOI MpsIMOW U Ha
KOOPJMHATHOM MJIOCKOCTH;

IIPOBOJUTE JIOKA3aTE/IbHbBIE PACCYKICHUS
JUIst 000CHOBaHHMS UCTUHHOCTHU
YTBEPKACHUH.

B noBcenHeBHOMN XU3HU U MPU U3YyYEHUH
JIPyTUX IPEIMETOB:

HCIIOJIb30BAaTh YMCIIOBBIC MHOXKECTBAa Ha
KOOPJIMHATHOM npsIMOi u Ha
KOOPJIUHATHON IUIOCKOCTU IS ONUCAHUS
peanpHbIX  TPOIECCOB M SBJICHHI;
IIPOBOJUTE JIOKA3aTENIbHbIE PACCYKICHUS
B CUTYaI[UsIX MOBCEIHEBHOW JKH3HH, MPHU
pELICHUH 3a/1a4u U3 IpYTux NpeIMeToB

JocTwxkenune pe3ynbraToB paszaena ll;
OIepupoBaTh
OIIpE/IeJICHNS], OCHOBHBIMH

HHOHATHUEM

BUIaMH onpe,ueneHI/Iﬁ,
OCHOBHBIMH BUJIaMU TE€OPEM;

IIOHUMAThb CYTb KOCBCHHOT'O
JI0Ka3aTCJIbCTBa,
ONIEpUPOBATH  NOHATHAMU  CUETHOI'O u

HECUYCTHOTO MHOKECTBA,

MIPUMEHSATH METOL MaTeMaTHYECKOM
WHAYKOWU 171 TPOBEOCHUS PacCyXICHUN
U JI0Ka3aTelbCTB U MPHU pelieHuu 3aaa4y. B
MIOBCEIHEBHON >KU3HH U TPH H3YYCHUHU

IpYTHUX MpeIMETOB! UCIIOJIb30BaTh
TEOPETUKO-MHOXKECTBEHHBIN S3BIK U S3BIK
JOTUKH  JUII  ONMCAaHUs  pealbHbIX

IIPOLIECCOB U SIBJICHUH, IIPU PELICHUM 3a1a4
JIPYTHUX y4eOHBIX MPEIMETOB




Yucna u BbIpAXKCHUA

CB0oOOIHO  OmEpHpOBATh  MOHSATHSIMHU:
HaTypaJbHOE YHUCIIO, MHOYECTBO
HATypaJIbHBIX ~ YHCEN, [0  YHUCIO,
MHOECTBO LIEJBIX YKMCEJI, OOBIKHOBECHHAS
IpoOb, HecsATHYHAs JApoOb, CMEIIAHHOE
YHCI0, PAMOHATIBHOE YHCII0, MHOXKECTBO
PAIMOHANBHBIX YHCEI, HPPAIMOHATEHOES
YHUCIIO, KOpEHb CTETICHH n,
NEWCTBUTEILHOE  YHCIO, MHOXECTBO
JICHCTBUTENBHBIX YUCEN, TeOMETPHUYCCKAsT
UHTEpIpPETalis HaTypadbHBIX, IEJbIX,
palMOHANBHBIX, ICHCTBUTEIBHBIX YUCEIT,;
MOHUMATh U OOBSCHATH PasHUIY MEXKIY
MMO3UIIMOHHON ¥ HEMO3UIIMOHHOMN
CHUCTEMAaMH 3aITUCH YUCEIT;

MEPeBOAUTh YHCIAa U3 OJHOW CHCTEMBI
3amucu (CUCTEMBI CUUCIICHHS) B JPYTYIO;
JIOKa3bIBaTh W HKCIOJNB30BaTh MPU3HAKH
JIETIMOCTH CYMMBI M TPOM3BEICHUS MPU
BBIITOJTHCHUHM BBIYHCIICHUA W PEIICHUU
3a/1a4;

BBIIIOJHATH OKPYIJIEHHE PAllMOHATBHBIX U
HPpPALMOHANBHBIX YHCE C 3aJaHHOH
TOYHOCTBIO;

CpaBHUBAaTh  [ICHCTBUTEIBbHBIE  YHCIA
Pa3HBIMH CIIOCO0aMM;

YIOPSI0YMBATh YHCIIA, 3alMCaHHBIC B
BHJIE OOBLIKHOBEHHOHM W  JECATUYHOM
npodwu, 4ucIia, 3aIMCaHHbIC c
HCIIOJIb30BaHUEM apu(pMETHIECKOTO
KBaJpaTHOTO KOpHS, KOpPHEH CTENeHu
OoJbiie 2;

Haxoaute HOJI u HOK pasueiMu
cnoco0aMH H  HCIONB30BaTh WX HpHU
pEILIeHNH 3a1a4;

BBITIOJIHATH BBIYUCIICHHS u
npeobpa3oBaHus BBIpOKCHHUH,
COJiepIKaIlUX JICHCTBUTEIBHBIC YHCIA, B
TOM  4YHCIe  KOPHH  HAaTypaJbHBIX
CTeIeHeH;

BBIITOJHATH CTaHIAPTHBIE TOXKIECCTBEHHBIC

JocTwxkenune pe3ynbraToB paszaena ll;
CBOOOJHO  OMEPHPOBATH  YHCIOBBIMHU
MHOKECTBAMH TP pENIeHHH  3ajad;
MOHMMATh TPHYMHBI U OCHOBHBIE MWIEH
pacIIpeHust YHCIIOBBIX MHOJKECTB,;
BJIa/IeTh OCHOBHBIMH IOHSTUSIMU TEOPUHU
JIETTMMOCTH TIPY PENIeHNH CTaHAAPTHBIX
3amad
nMeTb  0a30BblE  TPENCTaBICHHA O
MHOKECTBE KOMIIIEKCHBIX YHCEI; CBOOOIHO
BBITIOJTHATH
TOXJIECTBEHHBIE ITPe0Opa30BaHUs
TPUTOHOMETPHUYECKHX,
Jorapu(pMUUECKUX, CTETEHHBIX
BBIp@)KEHHH; BIageTh (OpMYJIoi OMHOMaA
HproTOHA; IPUMEHATH NIPH PEeNICHUN 3a1ad
TeopeMy O JIMHEHHOM IIpeACTaBICHUI
HOJ;
MPUMEHATh Opd  pelleHun 3amad
Kuraiickyto  Teopemy 00  ocTaTKax;
NPUMEHATh TIPU pelleHuH 3a1ad Mamyro
Teopemy Depma;
yYMETb  BBIIONHATH 3alUCh YHCIA B
MO3UIIMOHHOM CHCTEME CUHCIICHHUS;
IPUMEHATH pu pemreHHH  3a1a4
TEOPETHKO-UNCIIOBbIE (YHKIUH: YUCIO WU
cymMMma genutened, (yHKmuo —Dinepa;
NPUMEHATh TIPH PEIICHHH 3a]ad LeIHbIe
npodw;
IPUMEHATh OpH  pelIeHun 3amad
MHOTOWIEHBl C  JCHCTBUTENBHBIMH U
LEIBIMU K03 QUIHECHTaMH;
BIAJeTh IOHATUSMU THPUBOAUMBIA U
HETIPUBOANMBIA MHOTOWIEH U HMPUMEHATHh
WX IIPH peLIeHNH 3a/1ad;
NPUMEHSTH IPH pemeHnH 3a1a4 OCHOBHYIO
TeopeMy alreOpsr;
HNPUMEHSTH OpH  pelIeHun 3a1a4
npocredime  QyHKIMHM — KOMIUIEKCHOM
MepEeMEeHHOIT Kak TeOMeTPHIECKHUe
npeoOpazoBaHUs

npeoOpa3oBaHus  TPHUTOHOMETPHUIECKHX,
Jorapu(pMUUECKuX, CTENCHHBIX,
HpPPaLUOHAIBHBIX BBIPAXKEHUMH.

B noBceaHeBHOH XM3HM M IPU U3YUYEHUU
JIpYTHX IPEIMETOB:

BBIIIOJHATE M OOBSACHATH CpaBHEHUE
Pe3yIbTaTOB BBIYUCICHUH IPH pEIIeHUN
[PaKTUYECKUX 3a7ad, B TOM 4HCIE
HNpUONIKEHHBIX BBIYHCICHUH, HCTIONB3YS
pasHble CIOCOOBI CpaBHEHHH;
3alUChbIBaTh, CPaBHUBATh, OKPYIJATH
YHCIIOBBIE JIAaHHBIC PEATBHBIX BEINYUH C
HCTIONIb30BaHUEM pa3HbIX CUCTEM
M3MEpEeHHs;

COCTaBJIATH u OLICHUBATH Pa3sHbIMU
croco0aMi YHCIIOBBIC BBIPKEHHS IIPU
pELICHUH MPaKTUYECKUX 3a4a4 U 3a/1a4 U3
JIPYTHUX yIeOHBIX IIPEIMETOB




Yp ABHCHUS U HEPABCHCTBA

CBOOOZHO  OHEpPHPOBATH  HMOHITHUSIMU:
yYpaBHEHHUE, HEPABEHCTBO, PAaBHOCHIIbHBIE
YpaBHEHUs] M HEPABEHCTBA, ypaBHEHHE,
SIBILIIOILEECS CIIEICTBUEM JpYyroro
YPaBHEHUS, YpPaBHECHUS, PaBHOCHUJIBHBIC
Ha MHOKECTBE, PABHOCHJIbHBIE
npeoOpa3oBaHus  ypaBHEHHH; pelIaTh
pa3Hble BUJBI YPABHEHUH M HEPAaBEHCTB U
HX CHCT€M, B TOM 4YHCIE€ HEKOTOpBIE
ypaBHeHHUs 3-# u 4-i creneHed, 1poOHO-
palMOHANIBHBIC U UPPAlOHAJIBHEIC;
OBIAIETh OCHOBHBIMU THNAMU
MOKa3aTeNbHBIX, Jorapu(pMHUUECKHX,
HppallUOHAIBHBIX, CTEIICHHBIX YPaBHCHUN
U HEpaBEHCTB U CTaHJApTHBIMU
METOJ]AMH HMX PEUICHHH U MPHUMEHATh HX
npu

pelIeHn! 3a/ad;

IIPUMEHATH TeopeMy besy k penieHuro
YpaBHEHUN;

NpUMEHATh TeopeMy Buera ams pemeHust
HEKOTOPBIX YpPaBHEHUH CTENEHU BBIIIEC

BTOPOI;
HOHUMATh CMBICIT TeopeM 0
PAaBHOCHJBHBIX M HEPaBHOCHJIBHBIX

npeoOpa3oBaHUsIX YPaBHEHHI U YMETh HX
JIOKa3bIBATh;
BJIJIETh METOJAaMH PEIIeHUs] ypaBHEHHH,
HEpaBeHCTB M WX CHCTEM, YMETh
BBIOHPATH METOJ peuieHus "
000CHOBBIBaTh CBOH BBIOOD;
UCIIONB30BAaTh METOJ HMHTEPBAIOB  IUIS
pelieHuss HEepaBeHCTB, B TOM YHCIIE
JPOOHO-PAlIMOHANIBHBIX M BKIIFOYAIOIIHUX B
ce0s1 nppaMOHANILHBIC BEIPAXKCHYS,;
pemath anrebpandecKhe YpaBHEHHS U
HEpaBeHCTBA WM  HMX  CHUCTEMBI  C
napamMeTpaMu anreOpandecKiuM 1
rpaguIecKuM MEeTOlaMH;
BIIAJICTh Pa3HBIMU MeTO/laMH
JI0Ka3aTeNIbCTBa HEPABEHCTB; PEIaTh
YpaBHEHHUS B LIEbIX YHUCITAX;

n300pakaTh MHOXECTBA Ha INIOCKOCTH,

3a/1aBacMble ypaBHEHUSIMH,
HEPaBEHCTBAMH U UX CHCTEMaMH;

CBOOOIHO HCIIONB30BATH TOXK/ICCTBEHHbIE

npeoOpa3oBaHusl TpU peteHnn

YpaBHEHUH U CUCTEM ypaBHEHUH

B noBceaHeBHOH XM3HM M IPU U3YYEHUU
JIpPYTHX IPEIMETOB:

COCTaBIIATh u pewatsb

YpaBHEHHS, HEPABEHCTBA, NX

CHCTEMBI IIPH PELICHUH 3a7a4 JPYrux

Yy4eOHBIX TPEAMETOB; BBITIOIHATH

OIICHKY IPaBIONOA00Us

pe3yNIbTAaTOB, ITOIYYaEMBIX IIPU PELICHUH

Pa3IHYHBIX ypaBHEHUH, HEPAaBEHCTB U UX

Joctmwkenne pesynsratoB  pasgena I,
CBOOOJHO oOmpenensiT THI M BBIOMPAThH
METOJ]  pElIeHHs  TIOKa3aTelbHBIX U
JIoTapu(pMUIYECKIX ypaBHEHHIT u
HEPaBEHCTB, UPPALMOHAIBHEIX YpPaBHEHMI
U HEPaBEHCTB, TPUTOHOMETPHUECKUX
YpaBHEHUI U HEPABEHCTB, UX CUCTEM;
CBOOOJTHO penIaTh CHCTEMBI THHEHHBIX
YpaBHEHUN;

pelaTh OCHOBHBIE THUIMBI YpaBHEHHH W
HEPaBEHCTB C apaMeTpaMu;

IIPUMEHATH OpU  pELICHUU 3a1a4
HepaBeHcTBa Komm — ByHskosckoro,
bepnymu;

HUMETH NPEACTABJICHUE O HEPABECHCTBAX
MEXKAY CPEAHUMU CTCIICHHBIMU




CHCTEM TIIpH pEIICHWH 3amad JpYyrux
y4eOHBIX ITPEIMETOB;
COCTaBNIITh M pelaTh YpaBHEHUS U
HEpaBeHCTBA C  IapaMeTpaMH  IpHU
pemieHMH  3amad  JPYrHX  y4eOHBIX
MpeIMETOB;
COCTaBIISITh ypaBHEHHE, HEPABEHCTBO WM
UX CHUCTEMY, ONIMCHIBAIOIIUE PEATTbHYIO
CHUTYAINIO WIN MPUKIAJHYIO 3312y,
HMHTEPIPETUPOBATH IOJTyIeHHEIE
pe3yabTaThl; HCIOIb30BATh
MPOTpaMMHBIE CPEACTBA MIPU PEIICHUH
OTHENBHBIX KJIacCOB
YpaBHEHUH U HEPABEHCTB




DOyHKIUA

Bnagers  momsTHMSAMH:  3aBHCHMOCTH
BEJIMYUH, QYHKIHS, apI'YMEHT U 3HaYCHHE
GyHKIMH, 00JIACTh  OIpEAeNICHUs U
MHOKECTBO 3Ha4eHHH (QYHKIUH, Tpaduk
3aBUCUMOCTH, Tpaduk GYHKOHH, HYyIH
¢byHKIMY, NPOMEKYTKH
3HAKOIIOCTOSIHCTBA, ~ BO3pacTaHMe  Ha

YHCIOBOM TIPOMEXYTKe, yObIBaHHE Ha

YHUCIIOBOM IIPOMEXYTKE, HauOonbIlee U

HaMMEHbIllee 3HaueHHe (YHKIUM Ha

YHCIIOBOM TIPOMEXYTKE, IMepHOANIECKast

GyHKIUA, TIEpHOA, 4YeTHas U HEdeTHas

(YHKINH; yMETh MPUMEHSTh 3TH MOHSITUS

IPH pPElIeHNH 3a71ad;

BJIAJIeTh IMOHSITUEM CTENEHHas (YHKLUS,;

CTpPOUTH ee rpaduK U yMETb HNPHMEHSATh

CBOWCTBA CTENICHHOW (DYHKIIMH IpU

pelIeHnn 3a1ad;

BIafeTh  IMOHATUSIMU  TOKa3aTelbHas

(yHKOWS, OKCIIOHEHTa; CTPOUTh WX

rpaQUKd U yMETh NPHMEHATH CBOICTBa

MOKa3aTeNIbHOW (YHKIMU TIPH PEIICHUN

3ajad;

BIAJIETh IIOHATHEM JoTapH(MIYecKas

(hyHKIOUA; CTPOUTH €€ TpaduK W yMETh

MPUMEHATh CBOMCTBa JOTapH()MUUECKON

(YHKIMH IpH peIIeHNH 3a/1ad;

BJIQJICTh TOHATHSIMHI

TPUTOHOMETpHUYECKHEe (QYHKIUH; CTPOUTH

uxX TpaQUKH U yMeTb IPUMEHATH

CBOWCTBAa TPUTOHOMETPUYECKUX (YHKIIHI

IpH PEHICHNH 3371ad;

BIaJeTh TOHATHEM oOpaTHas (yHKIUS;

HNPUMEHSATH 3TO MOHSATHE TIPH PeIIeHUN

3aj1ad;

HNPUMEHATH IIPY PEIICHUH 3a/1a4 CBOHCTBA

¢yHKIMIT:  YETHOCTh, IIEPUOANYHOCTS,

OTPaHUYEHHOCTB;

OPUMEHATh  NPH  pEIIeHWH  3ajad

npeoOpazoBaHus TpaduKoB QYHKIHNI;

BJIAJICTh TIOHSTHSIMA YHCIIOBAst

MOCIIe/IOBATENIFHOCTD, apU(pMeTHIECKas I

reOMeTpHUYECKas IIPOTrpeccus;

NPUMEHSTH NPY PEIICHUH 3a/1a4 CBOMCTBA

W TpHU3HAKH  apuPMETHYECKOH |

TeOMETPUUYECKON MPOrpecCcHid.

B noBceaHeBHOH XM3HU U IPU U3YYEHUU

JIPYTHX yIeOHBIX IPEMETOB:

OTIpeNeNATh o rpapukam u

WCTIONB30BATh AN PEIICHUS TMPHUKIIATHBIX

3aJa4 CBOMCTBa pealbHBIX MPOLECCOB U

3aBHCHMOCTEH (HauOoJbIIHE u

HaWMEHBIINE 3HAUCHUS, TPOMEXYTKH

Bo3pacTaHus W yObBaHHS ~(yHKIMH,

MPOMEXKYTKH 3HAKOMOCTOSIHCTBA,

ACHMIITOTHI, TOYKH Tepernda, mepuoj u

T.IL);

MHTEPIPETHPOBATH CBOUCTBA B KOHTEKCTE
KOHKPETHOM MPaKTHYECKOI CUTYallNH;.
omnpeAeNsiTh N0 rpadukaM npocreiime

XapaKTePUCTUKN  MEPHOTIMIECKIX
IpOIIECCOB B OHOJIOTHH,
SKOHOMUKE,

Joctmwkenne pesynsraroB  pasngena |l
BJIAJICTh HOHATHEM ACUMIITOTHI U YMETh €ro
OPUMEHATh ~ HPH  pPeLIeHMH  3ajay;
NPUMEHATh METOIBI PEIICHUS MPOCTEHIINX
i depeHuanbHbIX YpaBHEHHI IepBOro u
BTOPOTO TOPSIKOB

My3bIKe, PaJuOCBSI3U H Jp. (aMIUIMTYyIa,
HepHoA U T.I1.)




DeMEHTHI
aHajau3a

MaTeMaTHYCCKOTO

Bnazgers moHsTHEM OECKOHEYHO
yOBIBarOLIasi TeOMETPHYECKast IPOrPECCHs
U YMETh MPAUMEHSTD €T0 MPU PEIICHUN
3ajad4;

NPUMEHSTH ISl PELICHHS 33424 TEOPHIO
MPEICTIOB;

BIIAJIETh MOHSATHAMU OECKOHEYHO
0OJIbIIE U OECKOHEYHO MAaJIble YHCIIOBBIE
MOCJICI0BATEILHOCTH it YMETh
CpaBHHBAaTh OCCKOHEYHO OOJBIIHE U
OCCKOHEYHO MaJIble IMOCIIe0BATEIbHOCTH;
BIIAJETH [TOHSATUSIMH: MIPOM3BOTHAS
(yHKIUH B TOYKE, TIPOU3BOTHAS

(dhyHKUIUY;

BBIYMCILITh POU3BOIHBIC 3JIEMEHTAPHBIX
(hyHKUIUH 1 UX KOMOUHALWA;

HCCIeI0BaTh QYHKIIMU Ha MOHOTOHHOCTD U

3KCTPEMYMBI;

CTpouTh TpadMKM U  TPUMEHATH K
PELIEHHIO 3a/a4, B TOM YHCIIE C
MapaMeTpoM;

BIAJIeTh  ITIOHATHEM  KacaTelbHas K

rpa¢puKy QYHKIUH W YMETh NPUMEHSTH
€ro NpH peLICHUH 3a/1ay;
BIAJICTh HOHATUSIMHU

nepBooOpa3zHas GyHKIus,
OIIpe/ICIICHHbIN HHTETPaJ;, MPUMCHSITH
teopemy HproTona—JIeiiOnuna u ee
CJISIICTBUSI IUISL PEIICHHUS 3a/1ad.

B noBcenHEeBHON KHM3HU U NPH U3yYEHUU
IPYTUX y4eOHBIX IIPEIMETOB:
pemiaTe IIpUKIaJHbBIC 3amaun U3
6uosnoruu, pU3NKK, XUMHH, SKOHOMHUKH 1
JIpYTHX IIPEAMETOB,
C HCCIIeIOBAaHUEM
XapaKTEPUCTHK IIPOLIECCOB;

CBA3aHHBIC

HHTEPIPETUPOBATH
pe3yIbTaThl

TIOJTY4YE€HHBIC

JocTwxkenune pe3ynbraToB paszaena ll;
cBOOOIHO BIIAJIETh CTaHIapTHBIM
annapaToM MaTeMaTHUECKOTO aHanu3a s
BBIUHMCIICHUS TIPOM3BOJHBIX QDYHKLIUN
OJIHOM NEpEMEHHOM;

cBoOOZHO MIPUMEHATh ammapar
MaTeMaTHIECKOTO aHanm3a JUIsSt
uccnefoBaHus (GYHKIUI M MOCTPOSHUS
rpauKoB, B TOM YHCIIE HCCIENOBAHUS HA
BBIMTYKJIOCTD;

OIIepUpOBATh IIOHATHEM IEepPBOOOPA3HOM
GyHKOMU U pelleHHs 3ajJad; OBIAneTh
OCHOBHBIMH CBEJICHUSIMU 00 HUHTerpane
Herorona—JleliOnuma n ero mnpocreimmx
MPUMEHEHHUSX;

ONepHpOBaTh B CTaHAAPTHBIX CUTYAIHAX
MPOU3BOJHBIMH BBICIINX HOPSIKOB; YMETh
NPUMEHATh IPH PEIICHUH 3a1ad CBOICTBa
HETIPePHIBHBIX (YHKIHMHA; yMETh IPUMEHATH

npu peleHun 3a1a4 TEOpPEMBbI
Betiepmtpacca;

YMeTb BBINIOJHATH TIpUOIKEHHBIE
BBIYHCIICHUS (metoms! pelreHus
YpaBHEHUH, BBIYHCICHHS OIPEAEICHHOTO
HHTErpana);

yMeTb MIPUMEHATh MIPUIIOKEHHE
IIPOM3BOJHON U ONpENEeIeHHOr0 UHTerpana
K pEIIeHHI0 3a7ad  eCTECTBO3HAHUS,

BJIaJIETh TOHATHSAMH BTOpas IPOHM3BOIHAS,
BBITYKJIOCTh Tpaduka (QYHKIMH U yMETh
HCCIeIoBaTh (YHKINIO Ha BBITYKIOCTD




CraTHCTHKA U TCOPHS
BEpPOSATHOCTEH, JIOTHKA U
KOMOHMHATOpHKA

OnepupoBaTh OCHOBHBIMH
OIKCaTebHBIMU XapakTepUCTHKaMu
YHCIIOBOIO Habopa, MTOHSITHEM

TeHepaJlbHasi COBOKYITHOCTh M BBIOOPKO#
U3 Hee;

OIEpUPOBATh IOHATHAMU: 4YacTOTa U
BEpOSATHOCTH  COOBITHS, CymMMa |
MPOU3BEJICHUE BEPOATHOCTEH, BBIUUCIATH
BEPOSATHOCTH COOBITHI HAa OCHOBE
MOZICYETa YHCIIa UCXOIOB;
BJIaJIeTh OCHOBHBIMH
KOMOMHATOPUKH U YMETb X MPUMEHATh
IIPU peIIeHNUH 3a/1a4;

UMeTh TpeICTaBIeHHe 00  OCHOBax

TIOHATHAMHA

TEOPUHU BEPOSITHOCTEN;

HUMETh IIPE/CTABICHUE O AUCKPETHBIX U
HETIPEPBIBHBIX CIyYalHBIX BENUYUHAX H
pacmpefeneHusax, O  HE3aBUCHMOCTH
CIIy4aliHbIX BEJIUYHH;

HMETh IIPEJCTaBICHHE O MaTEeMaTHYECKOM
OKHJAHUU U AUCIIEPCUH CITydalHBIX
BEJTHYMH;

UMETh MPEACTAaBIEHHE O COBMECTHBIX
pacrpeeneHusIX CIIyqaifHbIX BETUYHH;
MOHUMATh CYTh 3aKOHA OOJNBIINX YHCENT H
BBIOOPOYHOTO METOJ1a U3MEPEHHUS
BEPOATHOCTEH;

HMETh MpPEACTaBICHHE O HOPMaJIbHOM
pacrpeneneHH U IpHMepax HOPMAalIbHO
pacIpelelieHHbIX CIIy4yaiHbIX BEIMYMH;
UMETh MPEJACTABICHUE O KOPPEISAIUU
CITy4alHbIX BEJIMYMH.

B HOBCG,Z[HGBHOﬁ JKU3HU U IPpU U3YYCHUU
JApyrux TImpeaAMETOB: BBIYUCIATH WU
OLICHUBATL BEPOSATHOCTHU

Joctmwxkenne pesynbratoB pasgena |l
UMeTh TIPEACTaBIeHHE O LEHTPAILHOI
MIpeNIENbHOM TEOpEME;
UMeTh TIPEJCTaBICHHE O BBHIOOPOUHOM
K03bULHeHTe KOpPEeISIIUK U JIMHEHHOM
perpeccuu;
HUMETh TPEACTABICHHE O CTATHCTHYECKHUX
THIOTE3aX M TPOBEPKE CTATHCTUYECKOI
TUIOTE3bl, O CTaTUCTHKE KPHUTEPHI M €€
YpOBHE 3HAYHMOCTH;
UMETb Mpe/CTaBICHUE o CBSI3H
SMIIUPUUECKUX U TEOPETHUECKUX
pacrpeeneHul;
UMEeTh MPEJACTAaBICHUE O KOIUPOBAHHY,
IBOMYHOM 3alMCH, JBOWYHOM JIepEBE;
BJIa/IeTh OCHOBHBIMU TOHATHAMH TEOPUH
rpadoB (rpad, BepmuHa, peOpo, CTENCHb
BepIIMHEL, NyTb B Tpade) U yMeTb
MPUMEHATh UX MIPU PELICHUH 3aa4; UMETh
NPE/CTAaBICHHE O JEpeBbsIX H YMETh
NPUMEHATh TP PEIICHAY 3a1ad; BIaneTh
MOHITHEM CBS3HOCTh M yMETh HMPUMEHATH
KOMIIOHEHTHl CBSI3HOCTH IIPH  PEIICHUH
3amad;
YMeTb OCYIIECTBIISITH IIyTH 110 pedpam,
00xozb1 pebep 1 BepIInH rpada; UMeTh
MpezcTaBlIeHUE 00 dIIepOBOM U
TaMHIBTOHOBOM  IYTH,  HMETh
IpEeICTaBICHHE O TPYOHOCTH
337291 HAXOXKJICHUS
raMUJIBTOHOBA IYTH; BIAJETh MOHATHIMHU
KOHEYHbIE M CUETHBIC MHOXKECTBA M YMETh
UX NPUMEHSTH NIPH PELICHUH 3a/1ay;
YMETb IIPHMEHATh METOJ MaTeMaTHIECKOH
UHIYKIIWY;
YMETb IPUMEHATH NpUHIMN Jupuxie npu

COOBITHI B peaJIbHOH KU3HH;
BBIOMPATH METOIBI MOAXOSIIETO
Hpe/ICTaBICHUS U 00pabOTKU TaHHBIX

pelICHUH 3a1a4

TexcroBnie 3aJa4uun

Pemrate Ppa3HbIC 3aJa4U MTOBBIIIICHHON

TPYAHOCTH;
AQHAJIM3UPOBATh ycioBue 3a/1a4H,
BBIOMPATh ONTHMAJbHBI METOJ PELICHHS
3ajay,  paccMaTpuBas ~ pa3IUYHbIC
METO/IBI;
CTPOUTH  MOJETb pEIIeHUs  3ajauu,
HPOBOJINTH JOKa3aTelbHbIE PACCYXKACHUS
OpU PEIIeHWH 33/1aud;, pelarh 3ajadd,
TpeOyromue nepedopa BapHaHTOB,
MIPOBEPKU YCIIOBUH, BEIOOpA
ONTHMAJIBHOTO pe3yJbTaTa;
aHaNMM3upoBaTh M

HHTEPIPETUPOBATH MTOJIyUCHHBIE

peleHus B
YCJIOBHS 3a[1a4H, BEIOMPATh PEIICHHUs, He

KOHTEKCTEC

IPOTUBOPEYAIUE KOHTEKCTY;
HepeBOAUTh MpPH  pEHICHUH  3aJa4d
nH()OPMAIHIO U3 OXHOI (OPMBI 3aIHCH B
JPYTYIO, UCHOJIB3YS TIPH HEOOXOIUMOCTH
CXEeMBI, TaOJIUIbL, TPaQHKHU, TUArpaMMBIL.

B noscenHeBHOM JKU3HU U NIPH U3y4EHUU
JIPYrux PEIMETOB: pewars
MPAKTHYECKUE 3a7auyd M 3aJa4d U3
JIPYTUX NPEAMETOB

JlocTmwxeHue
pe3ynbTaToB

paznena I1




T'eometpus

Bnagerb reoMeTpuueCKUMH TTOHSATUSIMU
NPH PELICHNH 3a]a4 1 IIPOBEICHUU
MaTeMaTHIECKHX PacCyXKICHUI;
CaMOCTOSITENIFHO  (hOPMYIIPOBATH
OIIPE/IENICHUS TEOMETPHIECKHUX (UTYD,
BBIJIBUI'aTh THIIOTE3bl O HOBBIX CBOWCTBAX U
NPHU3HAKAX FeOMeTpUYecKux Guryp u
000CHOBBIBAThH WIH OIIpOBEPraTh
ux, 0000maTsL WA
KOHKPETH3UPOBATh PE3yIbTaThl
Ha HOBBIX KJ1accax (QUryp, HpOBOIUTh B
HECJIOXKHBIX clyyasx
KJIacCU(pUKALUIO (GUTYp TO pa3TUIHBIM
OCHOBaHUSIM;
HCCIIeI0BATh YepTexKH, BKJTIOYAst
KOMOHMHAIMU ¢uryp, U3BJICKATB,
UHTEPIPETHPOBaTE M IPeoOpa3oBHIBATH
UHGOPMAIIMIO,  TPEJCTABICHHYIO  Ha
gepTexax;
peliath 3aJauyd  reOMETPHYECKOro
COJZIep’KaHMs, B TOM YUCJIC B CUTYalUsX,
KOI'J]a aJITOPUTM PCLICHUS HE CIeyeT
SBHO u3 YCIIOBHS, BBIIOJHATH
HE0OXOIMMBIE TUISL penreHus
3aJ[a4y IOTIOTHUTEIILHBIE
MOCTPOCHUSI, HCCIIE0BATh
BO3MOYKHOCTb IPUMEHEHHS] TEOPEM U
(hopMyIT 11 pelIeHus 3a1a9; YMETh
(hopMyIMpOBaTh U IOKAa3bIBATh
TEOMETPHYECKHE YTBEPXKICHUS; BIAICTh
HOHATUSAMHI
CTEPEOMETPHUHM: TIPU3Ma,
napajuieNenunesn, HupamMunia,
TEeTpasap;
UMETh TPEACTABICHHA 00 aKCHOMax
CTEPEOMETPUM M CICIACTBUSAX M3 HHMX U
YMETb TPUMEHSATh HX IPU PpeUIeHUN
3ajad;
YMETb CTPOUTBH CEYECHUsI MHOTOTPAaHHHKOB
C HCHOJIb30BAHMEM Pa3IMYHBIX METOJOB,
B TOM 4YHCJIe ¥ METO/Ia CJIC/IOB;
UMETh  TPEICTaBICHHE O
CKPCIIMBAIOLINXCS TPSIMBIX B
HPOCTPAHCTBE ¥ YMETh HAXOAUTh yroll U
paccTOsIHUE MEXIy HUMH;
HNPUMEHSATh TEOPEMBI O MapaJUICIIBHOCTH
OPSIMBIX M IUIOCKOCTEH B MPOCTPAHCTBE
NpH PELICHNH 3a/1a4;
yMeTh MPUMEHSTh apanienbHOe
HNPOEKTHPOBAHUE ISl H300paKCHHUS

duryp;

Nmets IIpeJCTaBIICHUE 00

AKCHOMAaTHYECKOM METOJE;
BJIaJIETh MOHITHEM T€OMETPUUCCKUE MecTa
TOYEK B MPOCTPAHCTBE U YMETh NPHUMEHSTh
UX JUISl peleHus 3a/1ad;
YMETh TIPUMEHATH IS PEUICHUS 3aaay
CBOWCTBA IIOCKMX M JABYIPAHHBIX YIJIOB,
TPEXTPaHHOTO YIJIa, TEOPEMbI KOCHHYCOB U
CHHYCOB JUISI TPEXTPAaHHOTO YIJIa; BIAICTh
MOHATHEM  IIEPIECHANKYISIPHOE CEYeHHE
OpU3MBl M yMETh NPUMEHATh €ro MpH
pelIeHnn 3a1ad;
UMETh MNPEICTABICHHE O ABOHCTBEHHOCTH
NPaBWIGHBIX MHOTOTPAHHUKOB;  BIAJETh
HOHATHUSAMHU LEHTPAIbHOE M Iapajule]IbHOe
[POEKTHPOBaHHE M TIPUMEHSTH HUX IPH
MOCTPOCHUH CEYEHHH MHOTOTPAaHHUKOB
METO/IOM MPOEKIMH; UMETh MPEJICTABICHUE
0 pasBepTke MHOTOIpaHHHKA u
KpaTyaiflleM TyTH Ha  IOBEPXHOCTH
MHOTOTPaHHHKA; MMETh IPEACTaBICHHE O
KOHUYECKUX CEUCHHUSX;
UMeTh TPEJCTABICHHE O KacarolIuXCs
chepax W KOMOMHAIMM TeNl BpamleHus M
YMeTb NPUMEHATh UX IPH PEIICHUH 3a/ady;
NPUMEHSATh IPH PEeIIeHUH 3a1a4d GopMyIry
pacCTOSIHUSL OT TOYKH JI0 IUIOCKOCTH;
BJIaJIeTh PAa3HBIMH CHOCOOAMM  3aJaHUs
HpsIMOI YpaBHEHHSIMH M YMETh HPUMEHSATH
NIPY pPELIeHNH 3a71ad;
OPUMEHATh TPH  PELICHWH 3a1ad |
JIOKa3aTeNIbCTBE TEOPEM BEKTOPHBIH METOX
U METOJ KOOP/ANHAT;
UMeTh TIpe[CTaBICHHE 00 aKcHoMmax
o0bemMa, NPUMEHATH (GOpMyNIBl 00BEMOB
HPSIMOYTOJIBHOTO napajiesenunena,
OpU3MBl M IHPaMUIBI, TETpadapa MpH
pCIICHNUH 3371ay;
NPUMEHATh TEOpeMBl 00 OTHOIICHUSX
00BEMOB IIPH PEIICHHUH 3a1a4; IPHUMEHSTh
HHTETpaJl ISl BBIYUCICHUS 00BEMOB U
MOBEPXHOCTEH TeN BPAIeHUs, BHIYUCICHHS
TUIOIA N
chepruIecKoro
nosica 1 00beMa I1apoBOTo CJIOS; UMETh
HpeJICTaBICHHE O IBIKCHUAX B
HPOCTPAHCTBE: NapajlIeIbHOM MEpeHocCe,
CHUMMETpPUH OTHOCHTEIIbHO
IUIOCKOCTH,




YMETh IPHUMEHSATb IEPHEeHIUKYIIPHOCTH
OpsMOH M IUIOCKOCTH HPH  PEIICHUH
3ajad;
BIAJICTh  IOHATUSMH  OPTOTOHAIBHOE
IPOEKTHPOBAaHHE, HAKJIOHHBIE M  UX
HPOEKIHU, YMETh HPUMEHATh TEOPEMY O
TpexX MepHeHIUKYIsIpax HpH peIeHUH
3a/1ay;
BIIAJICTh TOHATUSMH DAacCTOSHHUE MEXIy
¢urypamu B [POCTpPaHCTBE, OOLIHIA
HEPIECHIUKYIAP JBYX CKPEIIMBAIOIIUXCS
HPSIMBIX U YMETb IIPAMEHATH UX IIPU
pelIeHnn 3a1ad;
BJIAJICTh IIOHATHUEM YrOJl MEXIY MPAMOH U
IUIOCKOCTBIO ¥ YMETh IPUMEHSTE €ro Mpu
pelIeHnn 3a1ad;
BJIQJICTh TMOHATHSAMH JBYTPAaHHBIH yTOII,
yrou MeXay IUIOCKOCTSIMH,
HEepIeHIUKYIIPHBIE TUIOCKOCTH U yMETh
NPUMEHATH UX TIPH PEIICHUH 3a/1ay;
BIIAJICTh HOHATUSAMA

HpHU3Ma, apauieIenHe] 1
NPUMEHATH CBOWCTBA Mapaslieienuesia
NPH PELICHUH 3a]1a4; BIaACTh

HOHATHEM

HPSIMOYTOJIbHBIN MapajiIeNenumnes
Y IPHMEHSTH €ro MPHU PEIICHUH 3a/1a4;
BJIQJICTh TOHATHAMH IHPaMHIa, BHIBI
MUpaMu, JJIEMEHTBI HpaBUIBHON
HNMPAaMHUJIBI X YMETh IPUMEHSTh UX IPH
peLIeHNH 3a1a4; UMeTh NPeCTaBIeHHEe O

Teopeme Diinepa, MIPaBUIIBHBIX
MHOT'OI'pPaHHHKAX;
BIIAJICTh HOHATHEM

IJIOIIA U TIOBEPXHOCTEHN
MHOTOI'PaHHHKOB U YMETh IIPUMEHSTD €T
IpH PEIICHNH 331a4; BIaJEeTh

HOHATUSIMU Tena

BpaleHus (WIMHIP, KOHYC, ap
u cepa), UX CEYCHUS U yMETh IPUMEHATH
WX MIPH peLIeHNH 3a/1ad;

BJIA/ICTh HOHATHSIMA

KacaTeJbHBIC MIPSMBIE 1
IUIOCKOCTH M YMETh NIPUMEHSATH U3 TIPH
peleHuy 3a1ad;

UMETh TIPEJCTAaBICHUS O BIMCAHHBIX W
ONMHUCaHHBIX cepax M yMeThb NPUMEHSTH
WX MPH peLIeHNH 3a/1ad;
BIQJIeTh TOHATHAMH 00BeM, O0OBEMBb]
MHOTOTPaHHHUKOB, TEJI BPAIICHUS 1
MPUMEHATH UX TIPH PEIICHUH 3a/1ad;

UMETh IPEJCTaBICHHE O pa3BepTKe
OWIMHApa | KOHYyca, TUTOLIAN
MOBEPXHOCTH IWJIMHIPA U KOHYyCa, yMETh
NPUMEHATh HMX TPH pEUIeHWH 33jad;
MMETb NPEACTaBIeHHE O IUIoImamy chepsl
U yMeTb NPHUMEHATh €ro INpU pelIeHHn
3ajad;

YMeTb pemIarth 3aJa4y Ha KOMOMHAIINI
MHOTOTPaHHHUKOB U TeJl BPAIICHNUS; UMETh
IPEICTaBICHUE O MOT00HH B

MPOCTPAHCTBE U YMETh PeIIaTh 3a7a4n Ha
OTHOIIICHUE 00BeMOB 1

IIoLIael IOBEPXHOCTEH
0100HBIX GUTYD.

B noBceHeBHON )XU3HU U IIPU U3yYEHUU
JIPYTHX IPEIMETOB: COCTABISTH C
UCIOJIb30BAHUEM CBOWCTB
reOMETPUUECKUX (QUTYp MAaTeMaTHYECKHE
MOJICIH JUTS peuieHus 3a1a4
MPaKTHYECKOTO XapaKkTepa U 3a1ad u3

CMEXKHBIX JHUCILMIIIINH,

HEHTPANbHOH  CHMMETPUH,  ITOBOPOT
OTHOCHTEIILHO TIPSIMO1A, BHUHTOBO
CHMMETPUH, YMETh IPHUMEHSITh HUX IIp
pelIeHnn 3aad;

UMETh  IPEACTAaBIEHHE O  IUIOMAJ
OPTOTrOHAJIBHOM MPOEKLNH;

HUMeTh TPEACTAaBICHHE O TPEXI'PaHHOM
MHOTOTPaHHOM  yIriie W TIPUMEHST
CBOIfCTBAa TJIOCKMX YIJIOB MHOTOTPaHHOT
yTJia IIPU peLIeHu! 3a/ad;

UMeTh TPEACTaBICHHsI O NpeoOpa3oBaHU
nogo0usl, TOMOTETHH ¥ yMETh IPHMEHST
UX TIPU peLIeHUH 3a/1ad;

YMEeTh pemiaTh 3aJadd Ha IDIOCKOCT
METOJIAMH CTEPEOMETPHH;

YMETh IPUMEHATh (GPOPMYIBI 00BEMOB P
pelIeHny 3a1aq




HCCICA0BATh IMMOJIYYCHHBIC
MoaCin Hu

UHTEPIPETHPOBATh PE3YIbTAT

Bextopel u
MPOCTPAHCTBE

KOOpAUHATDBL

B

BJ'la}IeTb TMOHATUAMU BEKTOPHI U UX
KOOPAWHATBLI;
YMETL  BBIINOJIHATDH Oorepanuun
HaJa BEKTOpaMu;

UCII0JIb30BAaTh CKaJIAPHOEC IMPOU3BEACHUC

Joctmwxenue pesynbratoB pasgena |l
HaXOAuTh O00BbEM HNapajuleNenunesa |
TeTpa’apa,  3aJaHHBIX  KOOpJMHATAMU

CBOMX BEPIINH;
3a/1aBaTh NIPSAMYIO B IPOCTPAHCTBE;
HaXOJUTh paccTosinue )




BEKTOPOB MPH PENICHUH 3a/1ay; TOYKH 10

IPUMEHATE ypaBHEeHHE IUTOCKOCTH, [TNTOCKOCTH B CHCTEME KOOPAWHAT;
(hopMyITy pacCTOSIHUSI MEXAy TOYKaMH, HaXOIHUTh paccrosinue MEXY)|
lypaBHeHHE CQepbl OpH peIIeHHH 3ajad; [CKPCIINBAIOIINMHUCS NPSMbIMHU,

IMPUMEHATH BEKTOPBI U METOJ KOOPJMHAT B [3aJJaHHBIMHM B CHCTEME KOOPJIMHAT
[IPOCTPAHCTBE NPH PEIIEHUH 33134

Mcropus MaTeMaTUKU IMMmeTs  mpencTaBiieHUE 0 Jloctrxenue pe3ynbraToB pasaena 1
BKJIaJI€ BBIAAIOIIUXCS

MaTeMaTUKOB B pa3BUTHE HAYKU; TOHUMATh

[pOJIb MaTeMaTUKH B pa3BUTUN Poccun

IMeToabI MAaTEMATUKKA Hcnonb30BaTh OCHOBHBIE Mmetofs! JlocTikeHne  pesynbTaTtoB  pasmena |l
IMoKa3aTeNbCTBA, OPOBOAUTH [IPUMEHATh ~ MaTEMaTHYeCKUE 3HAHUSA K
ITOKA3aTEeNbCTBO U BBHITTOIHATH MCCITeI0BaHHIO OKPYKaloIero MHpa
OTIPOBEPIKECHUE; (MonenupoBaHHe (DU3MUECKUX IPOLECCOB,

MPUMEHATh OCHOBHBIE METOJBI PEIICHUABANIATH SKOHOMHKH )
MaTeMaTHIECKHX 3a/1ad;

Ha OCHOBE MaTeMaTHIECKUX
BakOHOMEpHOCTEl B IpupoJe
XapaKTepH30BaTh KPacoTy U COBEPLICHCTBO
OKpY>KaroIIero Mupa u

[PON3BENICHUH HCKYCCTBA,;

MPUMEHSTH IPOCTEHIINE IIPOTpaMMHBIE
cpencTBa u JNIEKTPOHHOA
KOMMYHHKAIIHOHHbBIE CUCTEMbI P PEIICHA]
MaTeMaTHIECKHX 3a/1ad;

[OJTb30BaThCS MPUKIAAHBIMU TIPOTPaMMaMU
M IpOrpaMMaMH CHMBOJIBHBIX BBIYUCICHHI
st

MCCIIeI0BaHMsI MAaTEMAaTHYECKNX OOBEKTOB

2. JIMYHOCTHBIE Pe3yJabTAThI:
y yqamuxcst OynyT chopMUpOBaHBI:

*  OTBETCTBEHHOE OTHOIICHHE K YUCHHUIO;

* TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIMXCS K CaMOPa3BUTHIO M CaMOOOpa3OBaHHUIO Ha
OCHOBEC MOTHUBAIINU K O6quHHIO U II0O3HAHHUIO,

* yMEHHE SICHO, TOYHO, TPAMOTHO H3JlaraTb CBOM MBICIH B YCTHOH M MHUCHbMEHHOW pedH,
HOHUMATL CMBICII IIOCTaBJIEHHOU 3aaa4yMd, BBICTPAWBATHL aApPrymMeHTaluio, IMPUBOJUTH
HpUMEPBI U KOHTPIIPUMEPHI;

* HayaJbHbBIC HABBIKM aJaNTAllMH B JUHAMHYHO U3MEHSIIOIIEMCS MUPE;

* OKOJIOTHYECKasl KyJIbTypa: IIEHHOCTHOE OTHOIIEHHE K MPHUPOJHOMY MHPY, TOTOBHOCTH
ClIeIOBaTh HOPMaM  TMPUPOJOOXPAHHOTO, 370pOBhecOeperatomero moseaeHus; [
dbopMHUpOBaHHE CIMOCOOHOCTH K OSMOIMOHAIHPHOMY BOCHPUSTHIO MaTeMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, PACCYKICHUI;

* yMEHHE KOHTPOJHMPOBATh TpOIECC M  pe3yiabTarT y4eOHONH  MaTeMaTHYeCKOin
JIESITCIIBHOCTH;

y YYaIUuXCsl MOTYT OBITh CPOPMHUPOBAHBI:

* [epBOHAYAIBHBIC MPEJCTABICHUS O MAaTEMAaTHUYECKOM Hayke Kak cdepe YeIOoBeuecKOn
JESTENIbHOCTH, 00 dTamax e€ pa3BUTHS, O €€ 3HAYMMOCTH JJIsl Pa3BUTHS [IUBIIN3AIINN;

° KOMMYHUKATHBHAasA KOMIICTCHTHOCTH B 06HI€HI/II/I U COTPYAHHUYECTBE CO CBEPCTHUKAMHU B
o0Opa3oBaTenbHO, Yy4eOHO-HUCCIeNOBaTeNIbCKONW, TBOPYECKOW W JAPYTrUX  BHJAX
JESITENIbHOCTH;

° KPUTHYHOCTH MBIIIJICHUA, YMCHHC pacrio3HaBaThb JIOTUYCCKU HEKOPPECKTHBIC
BBICKA3bIBAHUS, OTJIMYATh TUIIOTE3Y OT (haKTa;



KPEaTUBHOCTh MBINUICHHS, WHHUIIMATUBBI, HAXOMYMBOCTH, AKTUBHOCTH IPH PEIICHUH
apupMeTUIECKHX 3a/1a4.

3. MeranpeaMeTHble pe3yabTaThl: PeryisTuBHble
YHUBEpCAIbHbIC YUCOHBIC ACHCTBUS Y Yaluiics
HAy4YUTCS:

CaMOCTOSITEJIBHO OINpENeNATh LEId, 3aJaBaTh I[ApaMETpPbl U KPUTEPUHU, O KOTOPHIM
MO>KHO OIPENENUTh, YTO 1EIb JOCTUTHYTA;

OIICHUBATh BO3MOXHBIE MOCJIEACTBUS TIOCTHKEHUS MOCTABJICHHOM 1I€JIU B JICSITEIIbHOCTH,
COOCTBEHHOM JKHU3HHM M KU3HH OKPYKAIOLIUX JIIOJIeH, OCHOBBIBASICh Ha COOOpaMKEHHSIX
3TUKHU U MOpaJH;

BBIOMpPATh MYTh JOCTHXKEHHS 1€, IUJIAHUPOBATh pEIICHHE IOCTaBICHHBIX 3ajady,
ONTUMU3HPYS MaTEepHAIbHbIE U HEMaTEepUAIbHBIEC 3aTPATHI;

OpPraHu30BBIBaTh 3(PPEKTUBHBIA TIOUCK PECYpCOB, HEOOXOMUMBIX JUIsI JOCTHIKCHHUS
MMOCTaBJICHHOM IEJIH;

CONOCTABJIATh MOJYYEHHBIN pE3yJbTaT ACSATEIBHOCTH C IOCTABICHHOW 3apaHee LENbIO.
[To3naBaTenbHbIE YHUBEPCAIbHBIC yUeOHbIC ACUCTBUS Y YalllMiics HAy4YUTCS:

MCKaTh M HAXOJHUTh O0OOIICHHBIE CIIOCOOBI PEIICHUS 3a1a4, B TOM YHUCJIE, OCYIIECTBIISTh
pa3BepHYTHI MH(YOPMAIIMOHHBINA MMOMCK U CTaBUTh HAa €ro OCHOBE HOBBIC (y4eOHBIE U
MO3HABATEINIbHBIC) 3a/1a4H;

KPUTHYCCKH OIEHUBATh M WMHTEPIPETUPOBATh HH(MOPMALUIO C pa3HBIX ITO3UIUH,
pacmo3HaBath U (PMKCUPOBATh MPOTUBOPEUHs B UHPOPMAITMOHHBIX HCTOYHUKAX;
BBIXOJMTH 32 PaMKH y4e€OHOIrO MpeAMeTa U OCYIIECTBIATH IEJICHANPABICHHBIN MOUCK
BO3MOXKHOCTEH JUIsl MIUPOKOTO TIEPEHOCA CPEJICTB U CIIOCOOOB JICHCTBHS,

BBICTpAauBaTh UHANBUAYAIbHYIO 00pa30BaTENbHYIO0 TPACKTOPHUIO, YUUTHIBASI OTPAHUYCHUS
CO CTOPOHBI APYTHX YYaCTHUKOB U PECYPCHBIC OTPaHUUYCHUS;

MEHATh U yAEPKUBATh pa3HbIe TO3WIMKM B TI03HABATEIBHOM JICSITEIBHOCTH.
KoMMyHUKaTHBHBIC YHUBEpCAIbHbBIC YIEOHbIE IEHCTBUS Y YalUIiCs HAYUUTCS:
OCYIIECTBIISTh JIEJIOBYI0 KOMMYHHUKAITUIO KaK CO CBEPCTHUKAMU, TaK M C B3POCIBIMU (KaK
BHYTpH 00pa3oBaTelIbHOW OpraHU3alliM, TaK M 3a ee MpejenamMu), moa0upaTh mapTHEPOB
JUTSI IEIIOBOM KOMMYHHUKAIIUU UCXOSI U3 COOOpakeHUH pe3yIbTaTUBHOCTH
B3aWMO/ICHCTBUSI, a HE JINYHBIX CUMIATUI;

MPU OCYIIECTBICHUH TPYNIOBON pabOTHl OBITh KaK PYKOBOJUTENEM, TaK M WICHOM
KOMaH/Ibl B Pa3HBIX POJISX (T€HEepaTop UAEH, KPUTHK, UCTIONHUTENb, BRICTYAIONIUH,
SKCIIEPT U T.1.);

KOOPJIMHUPOBATh M BBINOJHATH PabOTy B YCIOBUAX pEaTbHOTO, BHUPTYaJIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BEpHYTO, JIOTUYHO M TOYHO H3JIaraTh CBOK TOYKY 3pEHHUSI C HCIIOJIb30BAHUEM
aJIeKBaTHBIX (YCTHBIX U MMUCHMEHHBIX) S3BIKOBBIX CPEJICTB;

pacmo3HaBaTh KOH(MIWKTOTEHHBIE CHUTYallMd W TPEIOTBpaIiarh KOH(MIUKTBHI JO WX
aKTHBHOM (Da3bl, BEICTpaWBaTh NIETOBYI0 M 00pa30BaTEbHYI0O KOMMYHHUKAIUIO, U30eras
JUYHOCTHBIX OLIEHOYHBIX CYKIEHUH.

Coaep:xaHue Kypca BHEYPOUHOM eI TeJIbHOCTH

IIpeodpa3oBanue TPUTOHOMETPUYECKHUX BhIpaskeHuid (12 1)

Ocob6oe BHUMaHME yaesieTcs: apKPyHKIUAM, PELICHUIO 3ajaHii ¢ HUMU. COOTHOIICHUS MEXITY
TPUTOHOMETPUUYECKUMH (DYHKIIUSAMH OIHOTO MTOro e aprymenra. @®opMylbl KpaTHBIX
aprymeHToB. OOpaTHble TpUTOHOMETpUUecKre (DYHKIIMU, UX CBOMCTBA U rpaduku. YIpolieHue
TPUTOHOMETPUYECKUX  BBIPAKEHHM.  YIPOUIEHHWE  TPUTOHOMETPUYECKUX  BBIPAKEHHI,



coJepKalx oOpaTHbIE TpUroHoMeTpuueckue (GyHkuuu. Dopmyrsbl, CBA3BIBAIONINE OOpaTHBIE
TPUTOHOMETpHUECKHE QYHKIUH.

Pemienue TpuroHoMmerpuyeckux ypasHenuii (20 )
Pemenue TPUTOHOMETPUUECKUX ypaBHEHUU c BBIOOPKOM OTBETA. Pemenue
TPUTOHOMETPUUECKUX YPaBHEHHM, COIepKalIuX MOIYJIb U TapaMeTp
CucTeMaTu3upyIoTCst COCOOBI PEHICHUs] TPUTOHOMETPUYECKUX ypaBHeHHH. Ocoboe BHUMaHHE
yaensieTcsl TOXAECTBEHHBIM  IPeoOpa3oBaHUSIM, NPUBOJUMBIM K  Pa3IWYHBIM  BUJAM
TPUTOHOMETPUUECKUX YPAaBHEHUH, PELICHUIO YPAaBHEHUN U HEPABEHCTB, KOTOPHIE IIPEIaraloTcs
B Tectax EI'D. Or6Gop KopHeH, mpuHaIIekKalluX MPOMEXKYTKY, cpaBHeHHEe KopHed. CrocoObl
pelieHuss  TPUTOHOMETPUYECKHX  ypaBHEHUW  (yHHBepcalbHass  TPUTOHOMETpUYECKas
[10JICTAHOBKA, BBEJICHUE BCIIOMOIaTEJIbHOI0 YIJIa, IOHWKEHUE CTENIEHU U p.)

IIpeoOpa3oBaHue palHOHAJBLHBIX M HPPAIMOHAIBHBIX BbIpaskeHuii (64)
CBolicTBa CTeleHUM C LeNbIM IOKa3areaeM. Pa3znoxeHue MHOroujeHa Ha MHOXHUTEH.
Cokpamenue apoou. Teopema besy. Cymma u pasHocth apobOeit. IIpousBeneHne M 4acTHOE
npob6eii. [IpeoOpazoBaHre UPPAITMOHATLHBIX BRIPAKCHUN.
Pemienne TecToBBIX 327124 (24 4)
TekcToBbIE 3a/1a4u U TEXHUKA UX PEIICHUs. 3a1a4i Ha JBMKEHUE. 3a7a4ul Ha MPOLEHTHI. 3a1aun
Ha CIUIaBbl, CMECH, PacTBOpBHL.  3adauyu Ha paboTy. 3agaud Ha MPOTrpeccUd. 3aJayu C
HKOHOMUYECKUM COJEPKAHUEM.

DyieMeHThl KOMOUHATOPUKH (14 1)
PaccmaTtpuBatoTcst cienyroniye BONPOCHL: MEPECTaHOBKH, Ppa3MELIEHUs, COYETaHUs, OMHOM
Heiorona, cBoiicTBa OMHOMHHAIBHBIX KOd(pduuueHToB. COEOMHEHUS C MOBTOPEHUSIMH.
Pasmemienus ¢ nosropenusimu. IlepectanoBku ¢ noBropeHussMu. CoyeTaHUsl C OBTOPEHUSMHU.
3HaKOMCTBO C METOJIOM MaTEMaTUYECKON MHIYKIUU.
Pemienue niianuMeTpuyeckux 3aaad (18 u)
[Tomobue  TpeyronmpHuKOB. CBOWCTBA MenMaH W OMCCEKTPHC, BBICOT TPEYrOJIHHHKOB.
@opMmyibl I BBIUMCICHUS MEAMaH U OMCCEKTpPUC, BBICOT TpeyroibHUKOB. CBoOMCTBa
KacaTeNbHbIX, XOpJ, ceKyluX. [[puMeHeHre TPUTOHOMETPUM K PELIEHUI0 TI'E€OMETPUUECKUX
3aa4. BrimcanHsble, onyrcaHHble MHOTOYTOJIbHUKHU. Pasnuynble GopMynbl BIYUCICHUS TUIOMIAAN
TPEYroJIbHUKA, YeThIpeXyrojbHuKa. Teopema Munenas. Teopema UeBsl.
®Oyuxuuu u rpadguxu (12 v)
I'paduku B3auMHO — 00paTHBIX (GYHKIUH, TpOOHO-paiMoOHaNbHast pyHKIKS, TpaduKu 0OpaTHBIX
TpUroHoMmerpuueckux ¢yHkuuid. OyHKIUM, cojepxalie 3HaK Moxynsd. Kycounele (QyHKIuH.
[IpumeHeHne BTOpPOM MNPOU3BOAHOM K uccilenoBaHHio (GyHKIMM. M3yyeHue BepTHUKaIbHBIX,
TOPU30HTAJIBHBIX HAKJIOHHBIX acUMNTOT. M3ydeHue mnoBeneHHs (QYHKIMM B OKPECTHOCTH
0COOBIX TOYEK.

IIpeodpa3oBanue Noka3aTeJbLHBIX U Jorapupmuyeckux Boipazkenuii (9 1)
CpoiicTBa cTemeHH ¢ palMoOHaIbHBIM TMoka3aTeneMm. Jlorapudm. CBoiicTBa norapupmMos.
Paznuunble hopMyiibl, KMcmonb3yeMble MpU MpeoOpa3oBaHUM BBIPAXKEHUN C Jlorapudmamu, He
u3y4Jaemble B Kypce o01ieobpa3oBaTenbHON mporpammel. [IpeobpazoBanust sorapupMuuecKux
BBIPAKECHUI.

MeToabl 1 pueMbl pellleHUsl ajredpandeckux ypaBHeHuii u HepaenctTn (20 4) Bo
BpeMsi HM3ydeHHsl oOparmaercss oco0oe BHHMAaHHE Ha CHCTEMAaTH3AIlMI0 CIIOCOOOB peIIeHUs
YpaBHEHHUM: pa3joKeHHe Ha MHOXKUTEJH, BBEIEHHE HOBOW MEpEeMEeHHOM, rpaduueckuii crnocoo,
CBEJICHHE K KBaJpaTHOMY, METOJl CABUIA, METOJl HEONpEIeNIEHHBIX KO3(p(UIUEHTOB, METO]
l"aycca, ypaBHEeHHs ¢ MOAyJjieM, BO3BpaTHble ypaBHeHus. [logpoOHO 0060O0mIaeTcss martepual:
«vecto» OJI3 mpu pelieHUH YpaBHEHMH M HEPABEHCTB PACUIMPEHUE O0JIACTH OMNpPENEeNICHUs,
YMHOXEHHE Ha BbIpaXEHUE C MEPEeMEHHOH, MpUMEHEHHE HEMOHOTOHHON (YHKIUH, OTKyAa
OepyTcs TOCTOPOHHUE KOPHU ypaBHEHUH. PelieHne Bcex TUIIOB HEPABEHCTB C HCIOJIb30BAHUEM
MOHATUH «CUCTEMa» M «COBOKYIHOCTHY». PellleHne MoKa3aTeNbHbIX U JIOTapU(pMUUYECKUX
yYpaBHEHMI HEPABEHCTB, COJEPKAIIUX MapaMeTp U aOCOITIOTHYIO BETHUUHY.



Crepeomerpus (8 4)
[Tpu u3yyeHnH 3TON TEMBI MPEIYyCMATPUBACTCA PACCMOTPETh PA3IUYHBIE CIIOCOOBI TOCTPOCHUS
CCUCHM, pelIeHrne 3a7ad Ha KOMOWHAIIMIO CTEPEOMETPUYECKHX Tel, 3a/ad BCTYMUTEIbHBIX
9K3aMEHOB. Y JIeJsIeTcs BHUMaHUE METOAY KOOPAMHAT, IMPOEKTUPOBAHUIO HA IJIOCKOCTH. YTOI
MEeXAy JByMs HpsAMbIMU. PaccrosiHue OT TOYkM 10 IpsAMou. PaccrosHue OT TOYKH 10
IJIOCKOCTH. YpaBHEHUE IJIOCKOCTU. [loCcTpoeHUE CEUeHU ¢ MOMOIIBIO CIEA0B. YTOI MEXIY
JIBYMsI IJIOCKOCTSIMU.  YTOJI MEXKTY MPSAMO u IJIOCKOCTBIO. YTOJI MEXKIY
cKpeuuBaromumMucs npsiMbiMi. Chepa M BIHCaHHBIC M OMMCAHHBIC MHOTOTPAHHUKHY.
KomOuHamu reomeTpuueckux Tell.

Pemenne 3aga4 no Bcemy Kypcey. Urorosoiii konTpoJs (1 1) Pemenue
3a1aHui ¢ MoayJieM. PelieHne 3a1anmii ¢ mapaMeTpom.

®opMbl OPraHu3aluM Y4eOHbIX 3aHATHIA:
1. Ypox OTKpbITHSI HOBOTO 3HAHMUSL:

e Jlekmus,

* becena,

*  MynbTUMEANA-YPOK,

* IIpoOnemHbll ypOK,

*  Kondepenmus,

*  KomOuHUpOBaHHBIHN ypOK.

2. Ypoxk peduiekcuu:
* IlIpakTukym,
* CamocrosTenbHas padora,
*  KomOuHupOBaHHBIHN ypOK.

3. Ypok 001meMeTo0JI0THueCcKOl HalpaBiIeHHOCTH (0000IIEHUS U CHCTEMAaTH3allui 3HAHUN ):
* Koudepenuus,
* Koucynbranus,
e IIpakTukym,
*  OO6cyxnaenue,
* OO030pHas neKuus,
* becena,
*  KomOuHupOBaHHBIHN ypOK.

4. Ypok pa3BHUBAIOLIETO KOHTPOJIS:
*  VYcrHblii onpoc (GppoHTaTBHBIM, HHIUBHUIYATIbHBIMN, TPYIIIIOBOIA),
* MaremaTnuyecKuii TUKTAHT,
* Tecr,
* CamocrosTenbHas padora,
* KonrponbHas pabora,
* 3auer,
e DK3aMeH,
* 3ammra npoekra, pedepara,
*  KomOuHupoBaHHBIH ypOK.

OcHoBHBIC BUJbI Y4eOHOH 1esITeIbHOCTH:

1. o dopme opraHuzanuu: y4acTBYIOT BO ()pOHTaIbHOW paboTe, paboTalT B Ipymmax, B
napax, padoTaroT UHIUBHYaTIbHO.




[lo ¢dopmMe BBIMOJHEHUS 3aJIaHUs: CIYIIAIOT, MUIIYT, PEMmIaloT YCTHO W MHCHMEHHO,
YUTAIOT, OOBSACHSIOT, HAONIOMAIOT, CTPOST MOJAENh (CXEMBI, YEPTEXkK, BBIKIAIKY,
MaTeMAaTHYeCKUe 3alKCH), OTBEYAIOT, CYHUTAIOT, MPOBEPSAIOT, KOMMEHTHPYIOT,
MIPOTOBAPHUBAIOT BCIIYX («IPO ce0s1»), OIEHUBAIOT, TOMOJIHSIIOT.

ITo xapakTepy 103HAaBATEAbHOW IEATEAbHOCTU (AKTUBHOCTH): AEHCTBYIOT 110 aJITOPUTMY;
IUTAHUPYIOT JESTEIBHOCTh;, IMEPEHOCIT 3HAaHUS, YMEHUS B HOBYIO CUTYAIHIO; HIIYT
JPYrUe CIOCOOBI PELICHMS; WCCIEAYIOT; MOJCIUPYIOT; CAMOCTOSITENIbHO COCTAaBJISIOT;
pemaroT mpodiiemMy.

[To BMIaM MBICTUTENBHON AEATENbHOCTU: CPABHMBAIOT, YCTAHABIMBAS PA3IUYHOC WIIH
oO1ee; aHaIU3HPYIOT, CHUHTE3UPYIOT, aOCTparupyroT, KOHKPETH3UPYIOT, 000O0IIaIoT,
JTIOKa3bIBAIOT, YCTAHABIIMBAIOT 3aKOHOMEPHOCTh, PACCYXAAIOT, IENal0T WHAYKTHUBHBIN
BBIBOJI, JIEJAIOT JEAyKTHUBHBIA BBIBOJ, MPOBOJAAT aHAJIOTHIO, BBICKA3bIBAIOT THIIOTE3Y,
BBISIBJISIIOT ~ CIIOCOO  peIleHUs, HAaxOoIAT MNPUYUHHO-CIEACTBEHHbIE 3aBHUCHUMOCTH,
KJIACCU(UIUPYIOT, CHCTEMaTU3UPYIOT, CTPYKTYPUPYIOT, BBISBISIOT CYIIECTBEHHOE;
BBIICTISIIOT TJIaBHOE B Y4eOHOI MH(OpMAIMK, CaMOCTOSATENBHO (HOPMYIUPYIOT MPaBUIIO,
3aKOH.

[lo BugamM y4eOHON NEeATENbHOCTH: BOCHPHUHMMAIOT WM BBIACTSIOT Y4eOHYIO IIETb,
3aJaqy; pa3bACHAIOT, C KakOM 1eJIbl0 HAa YPOKE BBIMOJIHSIACH OIpeIeieHHas
MpaKTH4ecKas JAESITeNbHOCTb, YyCTAHABIMBAIOT TPAaHUIY MEXKAY HU3BECTHBIM H
HEU3BECTHBIM; YCTAHABJIMBAIOT HECOOTBETCTBUE MEXJY YCIOBUSIMH HOBOW Y4eOHOI
3aJaud M M3BECTHBIMHU CHOCOOAMM JIEHCTBUM; ONPEAENSAIOT CIOCO0 BBIMOTHEHUS
yueOHOro 33/JaHus; IUIAHUPYIOT ATAlbl U MOCIEA0BATEIBHOCTh BBIMOIHEHUS Y4€OHOTO
3a[JaHUsl; OCYILECTBISIOT CAMOKOHTPOJIb CBOMX JCHCTBUI M MONYYEHHBIX PE3yJIbTATOB,
COOTHOCAT UX C AITOPUTMOM M YCTaHABJIMBAIOT MX COOTBETCTBUE WJIM HECOOTBETCTBHUE;

UCHPABISAIOT OIIMOKHM; OLEHUBAIOT OTAEJIbHbIE ONEpaluud U Ppe3ynbTaTbl y4eOHOMU
JIEATEIbHOCTH; JAIOT IPOrHOCTHYECKYIO OLIEHKY CBOHUX BO3MOXHOCTEM OTHOCUTEIBHO
pelIeHHs TOCTAaBICHHON Nlepel HUMH yueOHOI 3a1auH.



11 kaacc

KanennapHo-teMaTnyeckoe JIAHNPOBAHHUE KyPca BHEYPOUYHOM JeSITeJIbHOCTH «YHHUBEPCATbHBIE METO/IbI PELICHHUSI

MaTeMaTHUYCCKUX 3a1a4 »

Ne
ypokKa Tema Koo vacos
n/n
Tema 1 IIpeoOpa3zoBaHue TPHTOHOMETPHYECKUX BbIpaxkeHuil. O0OpaTHbIe 12
TPUrOHOMeTpHYecKHe PYHKIINU
1-4 | [loBTOpEeHHE OCHOBHBIX TPUTOHOMETPHUECKUX (hOpMYJI, M3ydeHHBIX B Kypce 9,10 ximacca 4
5-6 | ®opmybl npuBeneHus, GOPMYIIBI TOJOBHHHBIX YIII0B, (POPMYIIBI TOHMKEHUS CTEIICHA B UX 2
HCII0JIb30BaHUE JJIs IpeoOpazoBaHus
TPUTOHOMETPHUYECKUX BBIPAKEHHIH
7-8 | IIpeoOpazoBanue TPUTOHOMETPHUECKUX BBIPAKEHHIH 2
9-12 | Pemenue ynpaxHeHUI Ha IPUMEHEHNUE TPUTOHOMETPUUECKUX (opMyr K 4
peoOpa30BaHUIO BBIPAKEHUM
Tema 2 | PemieHne TpUrOoHOMETPHYECKHX YPABHECHHMI U HEPABEHCTB 20
13-14 | PemieHue mpOCTEUIINX TPUTOHOMETPHYECKUX YPaBHEHHUI M HEPABEHCTB 2
15-16 | OnHOpOIHBIE TPUTOHOMETPUYECKNE YPABHEHUS M yPAaBHEHHS, IPUBOJAUMBIE K OJTHOPOIHBIM 2
17-18 | PemeHne TpUrOHOMETPHYECKUX YPAaBHEHUH ITyTeM BBEICHHUS BCIIOMOTATEIILHOTO yIiia 2




19-20 | Pemenue TpUTOHOMETPUYECKUX YPAaBHEHUM ITyTEM BBEICHUS BCIOMOTATEILHOTO yIiia 2

21-22 | Pemienue TPUTOHOMETPHUUECKUX YpaBHEHHIA 2
METOOM Pa3JI0KEHHUS Ha MPOCTHIE MHOXKUTEIIN

23-24 | PenieHne TPUTOHOMETPUYECKUX YPABHCHHM METOJIOM PA3JIOKEHUS HA TPOCThIE MHOKUTEIH 2

25-26 | Pemenue TpUrOHOMETPHUYECKUX YPABHEHUH C MMOMOIIBIO (POPMYJT CIIOKESHUS 2

27-28 | Penienue TpUrOHOMETPUYECKUX YPAaBHEHUHN C TOMOIIBIO (POPMYIT CIIOKEHUS 2

29-30 | Pemienue TPUTOHOMETPUYECKUX YPABHEHHUH, COAEPIKAIIMX PABEHCTBO JBYX OJHOWMEHHBIX 2
byHKIUH

31-32 | PemieHue TPUTOHOMETPUYECKUX YPAaBHEHHUH, COAEPIKAIIMX PABEHCTBO JIBYX OJHOMMEHHBIX 2
byHKIUH

Tema 3 | [IpeoOpa3oBanue  pPanHOHAJIbHBIX 6
BbIPaKEHH I

33-35 | [IpeoOpa3oBanue paloHaIbHBIX U UppalOHaJIbHBIX BBIpA)KEHUH YacTu B u3 3
Oanka 3amganuii EI'D

36-38 | [IpeobOpa3oBanue panroHaTBHBIX Y MppalMOHAIBHBIX BBIpaKeHUH yacTu B u3 3
Oanka 3amanuii EI'D

Tema 4| PemeHue TeKCTOBBIX 33124 24

39-40 | TekcroBbIe 3agaun. BUabI TECTOBBIX 3a1a4 2

41-42 | TexkcToBble 3a7a9i. BUBI TECTOBBIX 33/1a4. AJITOPUTM PEIICHUS 2

43-44 | 3amauu HA OBIKEHUE 2




45-46 | 3amauym Ha KPYroBOE IBMXKCHHUE 2
47-48 | 3amauu HaA TIPOIICHTHI 2
49-50 | 3amauym Ha MPOIEHTHI 2
51-52 | ®opmyna «CII0KHBIX MPOIIEHTOBY 2
53-54 | dopmysa «CIIOKHBIX TPOLICHTOBY 2
55-56 | 3amauu Ha paboty 2
57-58 | 3agaum Ha paboTy 2
59-60 | 3agaum Ha CTIaBBI, CMECH, PACTBOPHI 2
61-62 | 3agauu Ha CIIaBbI, CMECH, PAaCTBOPHI 2
Tema 5| DiieMeHTBI KOMOMHATOPUKH 14
63-64 | [lepecranoBku 2
65-66 | Coueranus 2
67-68 | Pazmemenus 2
69-70 | BeposiTHOCTB CiTy4aitHOTO cOOBITHS. Permennn 3amaq 2
71-72 | BeposTHOCTH CiTy4aiiHOTO cOoOBITHS. Pemennn 3amayu 2
73-74 | bunom HeroToHa, cBOlicTBa OMHOMUHATBHBIX KOA((OUIIIEHTOB 2
75-76 | CoennHeHus ¢ moBTopeHusMU. PazMernienus ¢ nopropeHusimu. [lepecranoBku ¢ 2
noBTOpeHUsIMU. COUYCTaHHSI C TTOBTOPEHUSIMHU
Tema 6 | Ilnmanumerpus 18
77-79 | Ilonobue TPEYroJbHUKOB. Pemenne 3
MPAKTUYECKHX 3a7a4
80-82 | ITogobue TpeyrojibHUKOB. Perienne 3




IIPAKTUYECKUX 3a/1a4
83-85 | CpoiictBa MeauaH, BRICOT ©  OHCCEKTPUC TpEyrojbHHMKA. TOUKa MepeceyeHus MeanaH, 3
OuccekTpuc, BeIcOT. OpToreHTp. CBONCTBa KacaTelIbHBIX, XOpJ, CeKylX. Pemenue 3agau
86-88 | CmoiicTBa MeauaH, BBICOT UM OHCCEKTPUC TPEYroJIbHMKA. TOYKa MepecedeHus: MeIuaH, 3
ouccekTpuc, BeicoT. Optouentp. CBolicTBa
KacaTeJbHbBIX, XOp[, CeKyIux. Pemenue 3amaq.
89-91 | Pemenue 3a/1a4 Ha IPUMEHEHNE CBOMCTB BIIMCAHHBIX U OMUCAHHBIX MHOTOYT'OJIHHHUKOB. 3
92-94 | Ilnomanu npocteix Guryp. Pemenue 3agau 3
Tema 7 | UccienoBanue GyHkumi c NMOMOIIbLIO IPOU3BOAHOM 12
95-97 | Haxoxnenne HanOOJBIIEr0 ¥ HAMMEHBIIETO 3HAYeHUST (PYHKIIMU HA OTPE3KE 3
98-100 | HaxoxxneHust MakcuMyma U MHHMMyMa 3
byHKIUN
101-103 | [Moctpoenune rtpadukoB ¢yHkuuid O0e3 momonmm mpomsBogHOU. [locTpoeHme rpadukoB 3
cinoxHbIX QyHKIMHA. Kycounsle GpyHKIMN. ACUMOTOTH QYHKIUH.
104-106 | UccienoBanue (hyHKIHMIA Ha BBITYKIOCTh U BOTHYTOCTh C TIOMOIIBIO BTOPOW TPOM3BOTHOM. 3
HccnenoBanue GyHKIMI B OKPECTHOCTH OCOOBIX TOYEK.
Tema 8 | IIpeoOpasoBanne NoKa3aTeIbHBIX u 9

JIOrapu(pMHUYECKUX BbIPAKEHH I




107-109 | [IpeoOpazoBanue Jorapu(pMUUECKUX BBIPAKCHHH.

110-112 | Beruucnenue norapupMHUUECKUX BbIPAKESHUH

113-115 | [IpeoOpa3zoBanue MoKa3aTeIbHbIX U
JOTapU(PMHUUECKUX BBIPKECHUH

Tema 9 | Metroabsl UM npHeMbl pelieHUS
ajredpanyecKuX ypaBHeHU U HEPABEHCTB

116-118 | Pemenue nokasaTenbHBIX YpaBHEHUH

119-122 | Pemenuie moka3aTeabHBIX M HEPABEHCTB

123-125 | Pemenue norapuMUUECKUX ypaBHEHHIMA

126-129 | Pemenue norapu()MU4ecKux HEPABEHCTB

130-132 | Pemtenue 3aganuii Nel4 EI'D

133-135 | Pemienne moxa3aTeNbHBIX M JIOTApU(PMHUECKUX YPABHEHUH W HEPABEHCTB, COJEpPIKAIIUX
a0COJIIOTHYIO BEJTUUHHY.

Tema 10| CrepeomeTpus (pemieHue 3a1a4)

136-137 | Pemenue crepeoMeTpHUeCKUX 3ajau Ha HaX0XKJICHUE PA3INYHBIX 00bEMOB Tel

138-139 | Pemienue 3a1a4 Ha HAXOXKIEHUE HEU3BECTHBIX DJIEMEHTOB

140-143 | Yronm w™exmy IByMsS MPSAMBIMH. YTON MEXAYy TPsSIMOM M IUIOCKOCTBIO. PacctosiHue
OT TOYKM J0 MpsAMOH. PaccrossHMe OT TOYKM [0 IUIOCKOCTH

144 Pemenune 3agau nemosepcuiit EI'J

Wb WA~ W




