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1. ACHIOPT PABOYEM INPOT'PAMMBI YUEBHOM JIUCIUATLIMHBI
MATEMATHKA

1.1. IMosicHUTEJBbHAS 3ANUCKA:

[TporpamMma o61meoOpa3zoBaTeIbHON yueOHOW MUCIUIUIMHA «MaTtemaTukay
(mamee — «MaremaTuKka») TpeaHA3HAYeHA [UIsI W3YYCHHsS] MaTeMaTUKd B
npodeccuoHanbHBIX 0Opa3oBartenbHbIX opranmzanusax CIIO, peanusyrommx
0o0pa3oBaTeNpbHYI0 MPOTpaMMy CpEAHEro oOmero oOpa3oBaHHs B THpeaenax
OCBOCHHMSI OCHOBHOW TpodecCHOHAIbHON o0pa3oBaTensHOU mporpammbl OIT CITO
[TITICC3 na 6a3e ocHOBHOTO 00IIETO 00pa30BaHUSI MPU MOATOTOBKE CIEIIUATHUCTOB
CpEIHETO 3BEHa.

[Iporpamma  pa3pabotaHa Ha  ocHoBe [IpuMepHOil  mporpammel
o0mieoOpa3oBareabHON yuyeOHOM NUCHUIUIMHBI «MaTemaTuka: anreOpa U Hadaja
MaTEeMaTHYECKOT0 aHaJIn3a; reOMETPUSD) ISt po(hecCUOHATIBHBIX
oOpa3oBaTenbHBIX oOpranmuszanui, tpedoBanuit @OI'OC cpegHero o6ImIeTO
oOpa3oBaHMsl, NPEIBIBISIEMBIX K CTPYKTYpE, COIECpXKAHUI U pe3yjbTaTam
OCBOEHHUSl yuyeOHOW JucuuIuiiHbl — «MaTremaThkKa», B  COOTBETCTBHUHM  C
PekoMenpauusiMu o opraHU3aluy MOJYUYEHUs] CPEIHEro ooIiero oopa3oBaHus B
npejenax OCBOCHMsI 00pa3oBaTeNIbHBIX MPOTrpaMM CPeIHEro NpogecCHOHaIBLHOIO
oOpa3oBaHusl Ha 0a3e OCHOBHOTO oOmIEro oOpa3oBaHMs C Y4ETOM TpeOOBaHUM
benepanbHBIX TOCYJAPCTBEHHBIX 00pa30BaTENBbHBIX CTAHAAPTOB W MOTydaeMOid
CIEIUAIBHOCTH  CpeAHero  mpodeCcCUOHAbHOrO  00pa3oBaHus  (MUCHMO
JlenapTameHTa rocy1apCTBEHHOM MOJIMTUKYU B cpepe MOArOTOBKH pabOUnX KaJpoB
u JITIO Muno6puayku Poccum ot 17.03.2015 Ne 06-259), ¢ yuérom IlpumepHoi
OCHOBHOH 00pa3oBaTelbHOM MpOrpaMMbl CpeaHero oOIIero o0pa3oBaHus,
0JI00pEHHON pelieHneM (erepalbHOr0 yueOHO-METOANYECKOTO OOBEIUHEHUSIIO
o0miemy o6pazoBanuto (MpoTokoi ot 28 utoHs 2016 r.Ne 2/16-3).

Conepxxanue mnporpamMmbl «MaTeMaTuKa» HaMpaBlIeHO Ha JTOCTHXKCHHE
CIEIYIOUINX 1eJIe:

* obecrnicueHue CHOPMHUPOBAHHOCTH TIPEJACTABICHUNA O COIMAJIBHBIX,
KyJIbTYPHBIX U UCTOPUUYECKHX (DAKTOpAX CTAHOBIICHUS MAaTEMATHUKHU;

* obOecrneueHrne CHOPMUPOBAHHOCTU JIOTHYECKOTO, aJTOPUTMHUUYECKOTO M
MaTEMaTHYECKOTO MBIIIICHUS;

* oOecrieueHne CGHOPMUPOBAHHOCTH YMEHUN MPUMEHATH TOJyUYECHHbIE
3HAHMS MPU PEIICHUH Pa3IMYHBIX 33]1a4;

* obecnieueHue CcHOPMUPOBAHHOCTH MPEACTABICHUNH O MaTEMaTHKE Kak
JacTH  OOIICYETIOBEYCCKON  KYJNBTYpPhl, yHHBEPCAIBHOM  S3BIKE  HAYKH,
MO3BOJISIONIEM OTIMCHIBATh M M3y4aTh PEAIbHBIC MTPOIIECCHI U SBJICHU.

B mporpamMmmy BKIIIOUEHO copepiKaHWe, HApaBiIeHHOE Ha (POPMUPOBAHUE Y
CTYJIEHTOB KOMITETEHIIUN, He0OX0MMMBIX i KadecTBeHHOro ocBoenus OIT CITO
[MIICC3 na ©6a3e ocHOBHOro oOmIEro OOpa3oBaHHs C MOJYyYEHHUEM CPEAHETO
o0O1mero o0pa3oBaHws.



[Iporpamma MOXET UCIOJB30BATHCA JPYTUMH  TPO(HEeCCHOHATHLHBIMU
o0pa30oBaTeNbHBIMU  OpPraHU3aLMSIMH,  PEATU3YIOIMMU  00pa30BaTEIbHYIO
porpamMmy cpeaHero ooiiero oOpa3oBaHus B Ipenaesiax ocBoeHus ocHoBHOM Ol
CIIO IIIICC3 na 6a3e 0CHOBHOI'O 00IIETO 00pa30BaHMS.

1.2. O6mas xapaKTepucTUKA y4e00i TUCIMIJINHBI:

Marematuka  sBisieTcss  (yHAAMEHTAIbHOM  0O0IIeo0Opa3oBaTeIbHOM
JUCHUIUIMHOM CO  CJIOKUBIIMMCS YCTOMYMBBIM  COJIEp)KaHHUEM U OOLIUMU
TpeOOBAHMSIMU K TTOATOTOBKE CTY/ICHTOB.

IIpu ocBoenun cneuunanbHocTel CIIO  conManbHO-3KOHOMHYECKOTO
npodwis npodeccuoHaTbHOTO 00pa3oBaHMsI MaTeMaThKa M3ydaeTcs Ooliee
yrayOnaeHHo, Kak npoduibHas ydeOHass AUCIUIUIMHA, YYUTHIBAOMIAS CHEIU(UKY
OCBaMBaEMbIX CIICIIUATBLHOCTEH.

DOTO BBIpaXaeTcs B COJEPKAHUM OOYYEHHMs, KOJMYECTBE 4YaCOB,
BBIJICJISIEMBIX Ha M3YyYCHHUE OTIEIBHBIX TEM MPOrPaMMBbl, IIyOMHE WX OCBOCHUS
CTyJI€HTaMU, 00BbEME U XapaKTepe MPAKTUUECKUX 3aHATHH, BUJIaX BHEAYTUTOPHOMN
CaMOCTOATEILHOM pabOTHI CTYIEHTOB.

OO61ue e U3y4eHus MaTeMaTUKU TPAAUIIMOHHO PEATM3YIOTCSl B UETHIPEX
HaIpaBJICHUSIX:

1) obiiee mpeacTaBieHne 00 UIESIX U METOJIaX MAaTEMATUKH;

2) UHTEIUIEKTyaJIbHOE PA3BUTHUE;

3) oBnajieHre HEOOXOAMMBIMU KOHKPETHBIMU 3HAHUSIMHU U YMECHUSIMU;

4) BocIUTaTEIHLHOE BO3/ICHCTBHE.

[Ipodunuzanusa uenell MaTeMaTHYECKOro oOpa30BaHUS OTpakaeTcs Ha
BBHIOOpE MPHUOPUTETOB B OpraHU3allMd Y4eOHON IEeATEeIbHOCTU CTYIEHTOB. Jlis
COIIMATIbHO-?KOHOMUYECKOTO TIpoduist mpodeccroHaIbHOro 00pa3oBaHusl BEIOOD
neaed CcMemaeTcs B IparMaTHYeCKOM HaNpaBJeHUHU, MpeaycMaTpPUBAIOIIEM
YCWICHHE U PaACHIMPEHHE NPHUKIAJHOTO XapakTepa HW3y4YeHUs MaTeMaTHKH,
MIPEUMYIIECTBEHHOW OPUEHTAUUU Ha AJITOPUTMUYECKUM CTWIb IT03HABATEIbHOU
JEATEIIbHOCTH.

N3yuenne MareMaTtuku Kak mpoduibHON 00Ieo0pa3oBaTenbHON yueOHOM
JTUCIUIUIMHBI,  yYWTHIBAIOIIEH  crenu(uKy  OCBaMBaeMbIX  CTYyJIEHTaMHU
crneunainpHoctu CI1O, obecrieunBaeTcs:

* BBIOOPOM Pa3IUYHBIX TOX0I0B K BBEJICHUIO OCHOBHBIX TIOHSITHIA,

*bOpMUPOBAHUEM CHUCTEMBI  Y4e€OHBIX  3aJaHul, O0OECIeYHBAIOLINX
3 PeKkTUBHOE OCYIIECTBICHUE BEHIOPAHHBIX 11€JIEBBIX YCTAHOBOK;

e o0oramieHueM CHeKTpa CTUJed y4eOHOM JAesATEeIbHOCTH 3a CYET
COTJIACOBAHMSI C BEAYIIMMU JEATCIBHOCTHBIMH XapaKTEPUCTUKAMU BBIOpAHHOMU
CIIEIUATBHOCTH.

[IpodunbHas cocTaBistoNas OTpakaeTcsi B TPeOOBAHUAX K IOJTOTOBKE
OOy4JaroIMXcsl B 4aCTH:

e OO0mIell CUCTEMBI 3HAHUW: COJEpP)KATEIbHBICE MPUMEPHl HCIOJb30BaAHUS
MaTEeMaTUYECKHUX UACH M METOJ0B B IPO(ECCHOHATLHOMN NEeITETLHOCTH;

* YMEHHMIl: pa3iauyve B YPOBHE TPEOOBAHUN K CIOXKHOCTH MPUMEHSEMBIX
aJrOPUTMOB;



* MPAKTUYECKOTO HCIOJIb30BAaHUS MPUOOPETEHHBIX 3HAHUW W YMEHHI:
WHUBUYAIbHOTO Y4YEOHOTrO OIbITa B TMOCTPOCHUM MaTeMaTHYECKUX MOJIETeH,
BBITIOJTHEHUHN HUCCIIEIOBATEIILCKUX ITPOCKTOB.

Takum o0pa3om, peanuzauus COACpKaHUS YYEOHOW  JUCHUTIIMHBI
OPUEHTUPYET Ha MPUOPUTETHYIO POJIb MPOLECCYATbHBIX XapaKTEPUCTUK YyUeOHOM
paboThl, 3aBUCAIIMX OT Npoduiisi MpodecCuOHaTLHOTO 00pa30BaHus, MOTYyUCHUS
OTbITA HCIOJB30BAHUS MATEMAaTUKU B COJEPKATEIbHBIX M TPO(ECCHOHATBLHO
3HaYUMBIX  CHUTyallUsIX 1O  CpaBHEHHWI0O ¢  (OpMaIbHO-YPOBHEBBIMU
pe3yIbTaTUBHBIMU XapaKTEPUCTUKAMU O0yUEHUSI.

Conepxxanne y4yeOHOW AMCHUIUIMHBI pa3pabOTaHO B COOTBETCTBUU C
OCHOBHBIMU COJICPKATEIbHBIMH JIMHUAMH OOY4YEHHsS MATEMAaTHKE: O YHCIIaX;
U3yYeHUE HOBBIX W O00OOIIEHME paHEee H3YyYEHHBIX olepanuil (BO3BEICHHUE B
CTENEHb, W3BJICYEHHE KOpHS, JIOrapu(pMUpOBAHHE, CUHYC, KOCHUHYC, TaHTEHC,
KOTaHT€HC M 0OpaTHbIE K HUM); U3YYEHHE HOBBIX BHJIOB UHCJIOBBIX BBIPAKEHUH U
(GopMyJI; COBEpPILIECHCTBOBAHHE IPAKTUYECKMX HABBIKOB M BBIYMCIUTEIBHON
KyJbTYpbl, pacHIMpEHHUE M COBEPLICHCTBOBAHME alreOpanyeckoro ammapara,
C()OPMUPOBAHHOTO B OCHOBHOM WIKOJIE, U €ro MPUMEHEHHE K PELICHUIO
MaTeMaTUYECKUX U MPUKIAJAHBIX 3a/1a4;

* TEOpPETHKO-(DYHKIMOHAJIbHAS JIMHUS, BKIIIOYAIONIAs CHUCTEMAaTH3aLUI0 U
paciypeHue cBeieHui o (pyHKLHAX, COBEPIICHCTBOBAHUE IpaUueCKUX YMEHUN;
3HAKOMCTBO C OCHOBHBIMHM HJESIMH M METOJaMH MaTEMaTHYECKOTO aHalu3a B
o0beMe, TMO3BOJIAIOIIEM HCCIAEAOBaTh dJIEMEHTapHble (YHKUMM U pelaTh
pOoCTENIINEe TeOMETpUUECcKUe, (PU3NUECKUE U IPyrue NMPUKIIAIHbIE 3a1a4K;

* JIMHUS YpaBHEHUHW U HEPABEHCTB, OCHOBaHHAas Ha MOCTPOCHUH U
UCCJIEIOBAHUM MATEMAaTHUYECKUX MOJEJIEH, MepeceKaromnascs ¢ aredpanyeckon u
TEOPETUKO-(PYHKIIMOHAIbBHOM ~ JIMHMSIMM M BKJIOYAIOIlasi  pa3BUTHE U
COBEpIICHCTBOBAHUE TEXHUKHU alreOpanyeckux MpeoOpa3oBaHUN ISl peleHUs
yYpaBHEHUH, HEPABEHCTB U CHUCTEeM; (OPMUPOBAHHME CIOCOOHOCTH CTPOUTH U
UCCJIEN0BATh MPOCTEUIINE MAaTEMAaTHYECKUE MOJEIM NPU PELICHUH IPUKIIATHBIX
3aJ1a4, 3a7a4 U3 CMEXHBIX U CIIELIUAJIBHBIX TACHUIIINH;

* reoMeTpHuYecKas JIMHMS, BKJIIOYAOIIAs HAIJSIIHBIE NPEICTABICHUS O
IPOCTPAHCTBEHHBIX (PUTypax U M3y4EHHE X CBOMCTB, (GOPMHUPOBAHHUE U PA3BUTHE
IPOCTPAHCTBEHHOTO  BOOOpaKEHMs, pPAa3BUTHE CIIOCOOOB TIE€OMETPUUYECKHX
U3MEpPEHU, KOOPJMHATHOTO M  BEKTOPHOTO  METOJOB  JJisi  pEILICHUs
MaTEeMaTUYECKUX U MPUKIAJHbIX 33/a4;

* CTOXacTUYecKas JIMHHS, OCHOBAaHHAas Ha pPa3BUTHM KOMOMHATOPHBIX
YMEHUM, TNPEJICTAaBIECHUNA O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX
OKPYXaIOIEro MUpa.

B TtemaTuueckux miaHax MporpamMmbl yueOHBIM MaTepuan MpeAcTaBieH B
dbopMe uepenyromerocsi pa3BepTbIBAHUS OCHOBHBIX COAEPIKATEIbHBIX JUHUIM
(anreOpanyeckor, TEOPEeTUKO-(PYHKIIMOHAILHON, YypaBHEHUHW U HEPABEHCTB,
T€OMETPUYECKON, CTOXAaCTUYECKOM), YTO TO3BOJSET THOKO WCMOIh30BaTh HX
pPacnoJIOKEHUE W B3aUMOCBSI3b, COCTaBIIATh PaOOYMil KaJeHIapHbIA IUIaH, MO-
pa3HOMYy depenys ydeOHble TeMbl (TJaBbl ydeOHWKA), YYHUTHIBas TPO(HiIb
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npodeccuonansHoro oopasoBanus, crneunpuky crneuuaibHoctu CIIO, rimyouny
U3Y4YeHUs MaTepHalia, YpOBEHb MOATOTOBKU CTYJIEHTOB MO mnpeamety. M3ydenue
oOmieoOpazoBarenbHON  y4eOHOM nuUcHMIUIMHBL  «MaTeMaTuka) 3aBepliaeTcs
MOJIBEICHUEM UTOTOB B (hOpME HK3aMeHa B paMKax MPOMEKYTOUHOM aTTecTaluu
cTtyneHToB B mpouecce ocBoeHus: ocHoBHOM OII CIIO IMIICC3 ¢ momydenuem
CpeaHero oo1ero oopa3oBaHusl.

1.3. MecTo y4eOHOI JMCHUIJIMHBI B Y4e0OHOM IJIaHe:

VYyebnas nmucnmmuiiHa «MaremaTuka» SIBISETCS YYEOHBIM MPEAMETOM

oOsi3aTenbHONM mpeameTHOH obmactu «Matematnka u uHpopMmatukay DI'OC
CpeaHero oo01ero oopa3oBaHusl.
VYueOnast aucuumianHa «MaTtemaTtnkay BXOIUT B IMKI «OO61eobpazoBaTenbHast
nonroroBka» ydebnoro miada I[IIICC3  mo cmemumansHoctn CIIO  09.02.07
NHupopmanmoHHble CUCTEMBI U MPOTrPpaMMHUPOBAHHE Ha 0a3e OCHOBHOIO OOLIETro
oOpa3oBaHUs.

1.4. JIuuHOoCTHBIE, MeTampeAMeTHbIe W TMpeIMeTHbIe Pe3yJbTAThl
OCBOEHUSI YUeOHOH JUCIUIJIMHBI:

OcBoenue  coxepkaHusi  yuyeOHOM  nucuurimHel  «MaTeMarukay
o0ecreynBaeT JOCTHKEHUE CTYICHTaAMU CIICIYIOIINX pe3y1bmamos:.

* TUYHOCMHBIX

-c)OpMUPOBAHHOCTh TPEJCTABICHUN O MaTeMaTHKE KaK YHHUBEPCAIbHOM
SI3BIKE HAYKH, CPEJCTBE MOJCIMPOBAHUS SBICHUNA W TPOIECCOB, HIICIX M METOAaX
MaTEeMaTHKH;

-MIOHMMaHWE 3HAYMMOCTH MATEMAaTHKH JUISI  HAYYHO-TEXHUYECKOTO
nporpecca, CHOPMHUPOBAHHOCTh OTHOIICHHWS K MaTeMaTHKe KaK K 4YacTh
o01LIe4eI0BEYECKON

KyJIbTYypbl UY€pe3 B3HAKOMCTBO C HCTOPHEH pa3BUTHS MaTEMaTHKH,
ABOJIIOLIMEH MaTEeMaTHUECKUX HJICH;

-pa3BUTHE JIOTHYECKOTO MBIIUICHHS, MPOCTPAHCTBEHHOTO BOOOpaKEHUS,
QITOPUTMHUYECKON KYJIBTYPhI, KPUTHYHOCTH MBIILICHUS Ha YPOBHE, HEOOXOAMMOM
JU1s Oyayien mpodecCHoHaIbHOM eATeIbHOCTH, IS TTPOJIODKEHUS 00pa3oBaHuUs
¥ caM00Opa30BaHus;

-OBJIaJICHUE MATEeMaTHYECKUMHU 3HAHUSAMHU U YMEHUSMHU, HEOOXOJIUMBIMHU B
MOBCEHEBHON  JKM3HU, [JJII OCBOCHHS CMEXKHBIX €CTECTBEHHO-HAYYHBIX
JUCIUIUIMH W JUCIUIUIMH  TPo(eCCHOHAIBHOTO IMKJA, JUIA  IOJy4YeHUs
oOpa3oBaHus B 00JIACTSAX, HE TPEOYIOUIUX YIIyOJIEHHOM MaTreMaTH4ecKon
MOTOTOBKH;

-TOTOBHOCTb M  CHOCOOHOCTh K  OOpa3oBaHWIO, B TOM  4YHUCJE
caM000pa30BaHNI0, HAa MPOTSKECHUU BCEH JKM3HHM; CO3HATEIHHOEC OTHOIICHHE K
HEIMPEPHIBHOMY 00pa30BaHUI0 KaK YCIIOBHIO YCIICHTHON MpodeCcCHOHATBLHON H
OOIIIECTBEHHOM JIESITEILbHOCTH;

-TOTOBHOCTb M  CIIOCOOHOCTh K  CaMOCTOSITEJIbHOM TBOPYECKOW U
OTBETCTBEHHOU EITEILHOCTH;



-TOTOBHOCTH K KOJUICKTUBHOW PabOTE, COTPYIHUUIECTBY CO CBEPCTHHKAMU B
oOpa3oBaTeabHOM,  OOIICCTBEHHO  TIOJIE3HOW,  y4eOHO-HCCIIECIOBATEIbCKOM,
MIPOCKTHOM M JPYTUX BHJAX JACATCIBHOCTH;

-OTHOIIICHHE K MPOdeCCHOHANBHOW JIEITCIbHOCTH KaK BO3MOXKHOCTH
ydacTHsi B PCHICHUM  JIMYHBIX,  OOIIECTBEHHBIX,  TI'OCYJapPCTBEHHBIX,
oOIIIeHAIIMOHATBHBIX MPOOJIEM;

* MemanpeomMemHuix.

-yMEHHE CaMOCTOSITEIbHO OMPENEIITh MU JEATEIPHOCTH U COCTAaBJISATh
IJIaHBl  JICSITEIBHOCTH; CAaMOCTOSITEIFHO OCYIIIECTBIIATh, KOHTPOJUPOBATh U
KOPPEKTUPOBATh JCATEIHHOCTD, HCIIOJIB30BAaTh BCE BO3MOXKHBIE PECYpPCHI IS
JOCTIDKCHMSI TIOCTABJICHHBIX IIeJIeH W pealu3aliyd IUTAHOB  JCSTEIHHOCTH;
BBEIOMPATH YCIIEITHBIC CTPATETHH B PA3IMYHBIX CUTYAIHIX;

-yMEHUE MNPOAYKTUBHO OOIIATECA M B3aUMOJEUCTBOBaThH B MPOLECCE
COBMECTHOM  JCATEIBbHOCTH, YYUTHIBATh TO3UIMH  JPYTUX  YYaCTHHUKOB
JeATeIbHOCTH, Y(PGhEeKTUBHO pa3peniaTh KOHPIUKTHI;

-BJIaJICHUE HaBBIKAMHM TI03HABATEIBHOM, Y4eOHO-HCCIICOBATEIbCKON U
MPOCKTHON JEATEIbHOCTH, HaBBIKAMU pa3pelIeHus] MpoOseM; CIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSTEIIFHOMY ITOUCKY METOAOB PEIICHUS IMTPAKTUICCKUX 3a/1ad4,
MIPUMEHECHUIO PA3JIMYHBIX METOOB ITO3HAHMUS;

-TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITeJIbHOM HMH(OPMAIIMOHHO-
MO3HABATEIILHOHN JIEATEeILHOCTH, BKIIFOUAsi YMECHUE OPHCHTHPOBATHCS B PA3IMYHBIX
UCTOYHHKAX WH(POPMAIIMHA, KPUTHUYECKH OICHWBaTh W HWHTEPIPETUPOBATH
uH(OPMAITHIO, TIOJTYIaeMYIO U3 PA3TMYHBIX HCTOYHUKOB;

-BJIAJICHNAC SI3BIKOBBIMH CPEJICTBAMH: YMEHHE SICHO, JIOTUMHO W TOYHO
M3J1arath

CBOIO TOYKY 3PCHHS, HCIIOJIb30BaTh aJICKBATHBIC SI3LIKOBBIC CPEJICTBA;

-BJIaJICHUE HAaBbIKAMH II03HABATEJIbHOM pedIEeKCHH KaK OCO3HAaHHS
COBEpIIIAEMbIX JICHCTBUM M MBICIUTEIBHBIX MPOIECCOB, HMX pE3yJbTaTOB U
OCHOBAHHWM, TPAHUI] CBOETO 3HAHMS M HE3HAHMS, HOBBIX IMO3HABATCIBHBIX 33124 U
CPEACTB JUISl X JTOCTHKCHHS;

-IICJICYCTPEMIICHHOCTh B MTOKMCKaX u PUHATHH peIeHnH,
CO00Pa3UTENHHOCTh U MHTYUIIHSI, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUH;
CIIOCOOHOCTH BOCTIPUHUMATDH KPACOTy U TAPMOHUIO MUDA;

* nPeOMemHbIX:

-c(hOpMUPOBAHHOCTh MPEJICTABICHUNH O MaTeMaTHKE KaK 4YacTH MHUPOBOM
KYJbTYpbl M MECTE€ MAaTeMaTUKH B COBPEMEHHOM IIMBWJIM3AIMHU, CIOCO0AX
OIMCAHUS ABJICHUN PEAJIbHOTO MUPA HA MATEMATUYECKOM S3BIKE;

-chOpPMUPOBAHHOCTh TPEACTABICHUM O MaTEMAaTHUUYECKUX TOHITHSAX Kak
BAKHEUIIINX MATEMATHYECKUX MOJEIAX, IMO3BOJSIONIMX OIKCHIBATH U HU3Yy4aTb
pasHbIE TIPOLIECCHI U SBJIEHUs; IMOHUMAaHUE BO3MOXKHOCTH aKCMOMATHUYECKOTO
MIOCTPOEHHSI MATEMATHYECKUX TEOPHI;

-BJIaJICHUE METOJAAMM JOKA3aTEJIbCTB U AJITOPUTMOB PELICHUs, YMEHUE UX
IIPUMEHSATh, IPOBOAUTH JI0KA3ATEIbHbBIE PACCYKICHHUS B XOJI€ PELLICHUS 3a/1aY;



-BJAJICHUE CTAaHJAPTHBIMM NPUEMAMU PEIICHUS PAUUOHAIBHBIX W
UppalMOHAIbHbIX, TOKA3aTEIbHbBIX, CTEIIEHHBIX, TPUTOHOMETPUUECKUX YPaBHEHUN
Y HEPABEHCTB, UX CHUCTEM; UCIOJIb30BAHUE T'OTOBBIX KOMIBIOTEPHBIX IPOTPaMM, B
TOM YHUCJE JUIsl TOMCKA MYTH PELICHUS M WJUIKOCTPALlMM PELICHUS YPAaBHEHUU U
HEPABEHCTB;

-cOpPMUPOBAHHOCTh  TpPEACTaBICHUH 00 OCHOBHBIX  TMOHSTHUAX
MaTeMaTUYECKOT0 aHAJIN3a U UX CBOMCTBaX, BJIAJCHUE YMEHUEM XapaKTepU30BaTh
noBe/icHHe (YHKIUN, KCIOJIb30BAHHE TMOJYYEHHBIX 3HAHUW MJI OMUCAHUA U
aHaJIN3a PealIbHbIX 3aBUCUMOCTEMN;

-BJIQJICHUE OCHOBHBIMU MOHSTHSIMA O TIUIOCKMX M IPOCTPAHCTBEHHBIX
reOMETpUUYECKNX (UTYpaxX, UX OCHOBHBIX CBOMCTBAX; CPOPMUPOBAHHOCTH YMEHUS
pacrio3HaBaTh reOMETpUYECKHE (PUTYphl Ha 4YEpPTEkKax, MOJCISIX U B peaJbHOM
MUpE; MPUMEHEHUE M3YYEHHBIX CBOMCTB reoMeTpudecKux (uryp v Gopmyn ais
peLIeHUsI TEOMETPUYECKUX 3a/1a4 U 33/1a4 C IPAKTUYECKUM COJICPKAHUEM;

-c()OpMUPOBAHHOCTH MPEACTABICHUIN O Mpoleccax U SIBICHUSIX, UMEIOIINUX
BEPOSITHOCTHBIA ~ XapakTep, CTAaTUCTHUYECKUX 3aKOHOMEPHOCTAX B PEaJIbHOM
MHPE,0CHOBHBIX TOHATHUAX JJIEMEHTAPHOM TEOPUM BEPOSTHOCTEM; YMEHHUMU
HAaXOJIUTh M OIEHWBATh BEPOSITHOCTH HACTYIUICHUS COOBITUH B MPOCTEHIIMX
IIPAKTUYECKUX CUTYAIMAX U OCHOBHBIE XapaKTEPUCTUKH CIIyYalHBIX BEJIUYMH;

-BJIQJICHUE HABBIKAMH MCIIOJIB30BaHUS TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM
MIpY PELICHUY 3aa4.

1.4. Pexomenayemoe KOJMYECTBO 4YaCcOB Ha OCBOCHHME IPOrpaMMbl
AUCHMIIMHBI:
MaKCHUMaJbHOU yueOHOU Harpy3ku oOydaromierocss 314 gac, B TOM uucie:
00s13aTeIbHON ayJUTOPHON ydeOHOM Harpy3ku oOywatomerocst 290
qaca,
IPOMEKYTOYHas aTTecTanus — 24 yac.



2. CTPYKTYPA U COJAEP) KAHUE YUYEFHOM JTUCITUTIINHBI
2.1. O0bem yueOHOI TUCHUIUINHBI U BUAbI y4e0HO padoThl

Bun yuyeO6Hoii padoThI Oovem uacoe
MakcumanbHasi yueOHasi HArpy3ka (Bcero) 314
O0s3aTesibHAsI ayAUTOPHAsi Y4eOHasi HATPY3Ka (Bcero) 290

B TOM 4HUCJIC:.

1a00paTOPHBIE 3aHATHS -

PAKTUYECKUEC 3aHSATUS 100

KOHTPOJIbHBIE paOOThI

KypcoBas pabota (ITpoeKT) -

ITpoMexxyTouHast arTecTanus 24

Wrorosas arrecrauus B opMe IK3ameHa




2.2. TemaTu4ecKuii IJIaH U coJep:KaHue Y4eOHOM TUCIUIINHBI «MaTeMaTHKa

YpoBeHsb
HaumeHnoBaHue Conep:xkanue y4eOHOr0 MaTepuasia, JJadopaTopHbie U NPAKTHYECKUE PadoThI, O0bem OCBOCHMSE
pa3aesioB U TeM caMoCTOfITe/IbHAsA PadoTa 00y4yaImuxcs, KypcoBasi padoT (IMpoeKT) 4acoB
1 2 3 4
BBenenue 2
Tema. Marematuka - | Conepxxanue 2
YHUBEPCAIbHBIN SI3bIK | 1 Nneun u meToabl MATEMATHKHU 2
HayKH, CPEJCTBO MaremaTuka B HayKe, TEXHUKE, SKOHOMHUKE, HHOOPMAIIMOHHBIX TEXHOJIOTUSIX U 1
MO/JICTUPOBAHUS MPAKTUUYECKOMN JEATEIHbHOCTH.
SABJICHUW U
ITPOLIECCOB.
Pasznea 1. Auredopa 110
Tema 1.1. Pa3sButue Copepxanue 14
MOHATHS O YUCJIIE 1 [esable ¥ paliMOHAJIbHbIE YU CJIA 12 2
MHOK€ECTBO pallMOHATIBHBIX YKcell. beckoHeuHas AecaTuYHas nepuoandecKas
npoOb. [IpencrapieHue parmoHaaIbLHOTO YKCia B BUJIe OECKOHEYHOM JIeCITUIHOM
MePUOANYECKON TpoOU U HA00OPOT.
2 HeiictBuTenbHble yncia. [Ipudaunxénnbie Boiuuciaenus. [Ipudanxénnoe
3HAYeHHUE BEeJIUYUHBI M MOTPEIIHOCTH NPUOJIHKEHU
Uppanronansubie uncna. Moaynb qeicTBUTENHLHOTO uKcia. [IpubnmxEnnbie
BBIYMCIICHUS C TIOMOIIBIO KAJIbKYJISITOPA.
3 KommiekcHble unciia
Pemienue kBaapaTHBIX ypaBHEHUM C OTPUIIATEIbHBIM TUCKPUMHUHAHTOM.
[TonsiTe KOMIIEKCHOTO yncna. JIeCTBUS HaJ KOMIUIEKCHBIMMA YHCJIAMHU,
3alMCaHHBIMU B aireOpanyeckoit popme.
4 IIpumeHeHHe KOMILIEKCHBIX YHCeJ
Pemienue kBaapaTHBIX ypaBHEHUM C OTPUIIATEIbHBIM TUCKPUMHUHAHTOM.
IIpakTHYeCcKHe 3aHATHS 2
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1

‘ [TpuOnm>xEHHbIE BHIYMCICHUS

Tema 1.2. Kopnn,
CTENEHHU, JIoTrapu(Pmbl

Conep:xkanue

26

1

KopHu u crenenn

KopHu HaTypaiabHOU CTENEHH U3 YKcIa U UX cBoMcTBA. CTEeNeHHu ¢
palMOHANILHBIM [TOKa3aTesieM U X cBoicTBa. CTENEeHU ¢ ACHCTBUTEIHHBIMU
nokazaressiMu. CBOMCTBA CTENEHU C IEUCTBUTEIBHBIM IMOKAa3aTelIeM

Jlorapugm

Jlorapudm uncia. OcHOBHOE Jiorapumudeckoe ToxaAecTBo. [lecsiTuunbie U
HaTypajbHble Jorapudmel. [IpaBuna nerictuii ¢ norapupmamu. [lepexon k
HOBOMY OCHOBAHHIO.

IIpeoOpa3zoBanue ajredpanvdecKux BbIpasKeHH

1 JIOrapu(PMUYECKUX BBIPAKEHUN.

[IpeobpazoBanue paliMOHAIBHBIX, UPPALTMOHAIBHBIX CTETICHHBIX, MTOKA3aTEIbHBIX

10

HpaKanecmle 3aHATHUA

16

[IpeoOpa3zoBaHne palMOHAIBHBIX, UPPAITMOHAIBHBIX alreOpandecKux BbIPaKEHUN

Brruncnenue u cpaBHeHHE KOpHEW. BoitoHeHne pacy€TOB € paluKalaMHu.

Haxosxenue 3Hauenuii joraprdma 1mno npou3BoILHOMY OCHOBAHUIO.

HIWIN|F-

Pemenne uppanmonanbHbIX ypaBHEHNN. HaxoxneHue 3HaUeHU CTENEHEN C
panMoHaIbHBIMU NTOKa3aTessiMu. CpaBHEHHUE CTEIICHEN

Pemenune nppanroHabHbIX ypaBHEeHH. HaxoxkneHne 3HaYeHn CTENEHEN €
palMOHAIIBHBIMU NOKa3aressiMu. CpaBHEHUE CTEIIEHEN

[Tepexom oT OAHOTO OCHOBAHUS K IpyromMy. BeraucieHue u cpaBHEHHE
norapuMoB.

7

Pemenue norapupmudeckux ypaBHeHui. [[pubimkéHHbIC BEIUUCICHUS U
pelIeHUE NPUKIAJHBIX 3a1a4

8

Pemenne nokasaresbHbIX YpaBHEHHN. PellieHne NpuKIagHbIX 3a/1a4.

Tema 1.3. OCHOBBI
TPUTOHOMETPUHU

Conepxanue

30

1

BBeneHue 0OCHOBHBIX NOHATHII TPUTOHOMETPUH
Pannannas mepa yria. BpamarenbHoe 1BHXEHUE.

16

11




Tpuronomerpuuyeckue QyHKUUM
CuHyC, KOCUHYC, TAHTE€HC U KOTaHI'€HC YHUCJa.

OcHoBHBIE npeoﬁpasoBaHnﬂ C TPUTOHOMETPUYIECCKUMU BbIPAKCHUSIMMU
OcHOBHBIC TPUTOHOMCTPHUYCCKUC TOXKIACCTBA, (1)OpMy.]'II>I IMPpUBCACHUA.

OOparHble TPUTOHOMETPHUYECKHEe PyHKIMH
ApKCHHYC, apKKOCHUHYC, apKTaHT€HC

OcHoBHBbIe (pOPMYJIbI TPUTOHOMETPUH

OCHOBHBIEC TPUTOHOMETPHUUECKUE TOKACCTBA, (PopMyIbl npuBeaeHus. Cunyc,
KOCHHYC U TAHT€HC CYMMBI M pa3HOCTH ABYX yrJioB. CHHYC U KOCUHYC JIBOMHOTO
yria. @opmylibl OJOBUHHOTO yriia. [Ipeobpa3zoBanuie CyMMBI
TPUTOHOMETPUUECKUX (DYHKIUN B MPOU3BEJCHUE U POU3BEICHHUS B CYMMY.
BripakeHre TpUroHOMETPUIECKUX (PYHKIIUN Yepe3 TAHT€HC MTOJIOBUHHOTO
apryMeHra

Tpuronomerpu4yeckue ypaBHeHUsI HEPaBeHCTBA
[Ipocreimme TpuroHoMeTpudeckue ypasuenus. [Ipocrenmne
TPUTOHOMETPUYECKUE HEPABEHCTBA.

IIpakTHyeckue 3aHATHS

14

PaauanHblil METOA M3MEPEHUS YIJIOB BPALLICHUS U CBA3b C IPalyCHOU MEPOM

OcHOBHBIC TPUTOHOMCTPHYCCKHC TOXKICCTBA

DopMyIIbl CIOKEHUS, YABOCHUS

[IpeoOpazoBaHre CyMMbl TPUTOHOMETPUYECKUX (PYHKIIUMI B IPOU3BEICHUE

IIpeoOpazoBaHue Npou3BeICHNS TPUTOHOMETPUUECKUX PYHKIIUI B CYMMY

IIpocrenmme TPUrOHOMETPUYECKUE YPAaBHEH NS

~N OO~ WN

ApKCHUHYC, QpKKOCHHYC, aDKTaHT'€HC

Tema 1.4.®@yukuuu,
UX CBOMCTBA U
rpaduKu

Conep:xanue

20

1

DyHKIUU
OO6uacTh onpeneneHrs 1 MHOKECTBO 3HaYeHUH GyHKInU. ['paduk GyHKIINN.
[TocTpoenue rpadukoB GyHKINN, 3aJaHHBIX PA3IMYHBIMU CIIOCOOAMHU

12

12




2 CpoiicTBa QyHKIIUT 2
MOHOTOHHOCTb, YETHOCTh, HEUETHOCTh, OTPAHUYEHHOCTD, IEPUOIUIHOCTD.
[TpoMexyTku Bo3pacTaHusl, yObIBaHUS, HAUOOJIbLIIEE U HAUMEHbBIIIEE 3HAYCHMUS,
TOUYKH dKcTpemMyMa. I'paduueckas uHTEpIpeTanus. npuMepsl GyHKIUOHAIBHBIX
3aBHCHUMOCTEN B peajbHbIX MIPOLIECCAX U SBICHUSIX.
3 OoparHubie pyHKUMU. 2
OobnacTh onpenenaeHust U 00JIacTh 3HaUeHUH oOpaTHO# QyHKmH. ['paduk
00paTHOM PYHKIINH.
4 Beenenne apupmernyeckux onepauui Hax PyHKIHUAMUA 3
Apudmernueckue oneparuu HaJ GyHKIuaMu. CiaoxHast QyHKIUSA (KOMITIO3UIIUS).
[TonsiTve 0 HENPEPHIBHOCTU (QYHKIIUHU
IIpakTH4yeckue 3aHATHUS 8
1 [IpuMepsl 3aBUCUMOCTEN MEXy IEPEMEHHBIMU B PEAIbHBIX IIPOLIECCAX U3
CMEXHBIX JUCIUIUIMH.
2 Omnpenenenue pynkumii. [loctpoeHue u urenne rpaukoB QyHKIUI
3 Uccnenoanune ¢pynkuuu. CBolicTBa JIMHEWHOM, KBaIpaTUYHOM, KYCOUHO-
JUHENHOUN 1 IPpOOHO-JIMHEWMHON (DYHKIIMM.
4 HenpepsiBabie 1 nepuogudeckue Gynkuun. O0paTHbie QYHKIMH, UX CBOMCTBA U
rpaduKy.
Tema 1.5. Conep:xkanue 29
CreneHHEbIE,
TTOKa3aTebHbIE, 1 Onpenenenue PyHKUMIA, UX CBOWCTBA M rPauKH 10 2
Jorapu()MUUECKHIE 1 Crenennas Qynkuusi, €€ cBoiicta u rpaduk. [TokazarenbHast GpyHKius, e
TPUTOHOMETPHYCCKHE cBoiicTBa u rpaduk. Jlorapudmuueckas pyHkuus, €€ CBOUCTBA U rpaduK.
YHKLHH Tpuronomerpuyeckue QyHKIUH, UX CBOMCTBA U rpaguku. OOpaTHbIE
TPUTOHOMETPUUECKHE (PYHKIIUU.
2 Cnoco0bl npeoOpazoBanusi rpagukoB 3
[TapannenbHblil MEPEHOC, CHMMETPHUSI OTHOCUTENIBHO Havalla KOOPJIMHAT U OCcel
KOOpPJIMHAT, CHAMMETPHSI OTHOCUTEIBHO MPSIMOM y=X, PACTSKEHUE U CHKATHE BJIOJIb
0CEeN KOOpJIUHAT.

13




IIpakTH4eckune 3aHATHS

1

CpoiicTBa 1 rpaduKku CHUHYCa, KOCUHYCa, TaHT'€Hca U KoTaHrenca. O0patHbie
TPUTOHOMETPHUYECKUE QYHKIIUU.

2

[Tpeobpa3zoBanus rpaduka pynkuuu. [Ipuknagasie 3amaqm.

Pa3nen 2.
I'eomeTpus

26

Tewma 2.1.IIpsmeie u
IUIOCKOCTH B
IIPOCTPAHCTBE

Conep:kanue

1

BBeneHue 0CHOBHBIX IOHATHH CTEPEOMETPUM

B3auMHOe pacnoioxkeHue IByX NpsAMBbIX B IIpocTpaHcTBe. [lapamiensHoCTh
PAMOM U TITIOCKOCTH. [lapaienbHOCTD tockocTen. [lepneHInKynspHOCTb
[Ipssmont u tockocTu. IlepneHauKyIsip 1 HaKJIOHHAsL. YTOJI MEXAY NPSIMOU U
IJIOCKOCTBIO JIByrpaHHbIN yroJl. YTOJI MEXAY INIOCKOCTSIMU.
IlepneH UKy PHOCTD IBYX IUIOCKOCTEN

I'eomeTpuyeckne npeodpa3oBaHusi IPOCTPAHCTBA

[TapannenpHbld IEPEHOC, CAMMETPHS OTHOCUTEIBHO IUIOCKOCTH. [TapannensHoe
npoekTupoBanue. [1nomans oproronansHoOM npoekuuu M3odpaxenue
IPOCTPAHCTBEHHBIX (PUTYD.

IIpakTHYeCcKHe 3aHATHS

1

[Ipu3HaKy B3aMMHOTO PACIIOJI0KEHUS IPSAMBIX. YTOJI MEXKIY MPIMbBIMH.
B3auMHOe pacnoliokeHue npsAMbIX U I0CKOCTen. [leprienauKkyisap u HakJIOHHas
K IUIOCKOCTH. YTOJI MEXAY NPSIMOU U IUNIOCKOCTHIO. TeopeMbl O B3aMMHOM
pAaCHOJIOKEHUU MPSIMOM U TIOCKOCTU. TeopeMa 0 TpEX NepneHauKyIsipax.

Tema 2.2.
Koopaunate! u
BEKTOPBI

Copnepxanue

18

1

BBenenne cucreMbl KOOPAMHAT B POCTPAHCTBE
[IpsimoyroJibHas (iekapToBa) CUCTeMa KOOPJIMHAT B IpocTpancTBe. Dopmyra
PACCTOSIHUS MEXKY IByMsI TOUKaMU. Y paBHEHHUE C(hepbl, IIIOCKOCTH U MIPSMOM.

BekTopsl B mpocTpaHcTBe
Bekrop. Moayns BekTopa. PaBeHcTBO BEKTOpPOB. ClI0KEHHUE BEKTOPOB.
YMHOXKEHHE BEKTOPA Ha YHUCJIO.

10

14




Pa3jioxeHne BeKTOpa 0 HANIPABJIEHUSIM.
Yron Mexay JByMsl BEKTOPAMHU.

4 CkaJjsipHOe Ipou3BeleHNe BEKTOPOB 3
[Ipoekuus BekTopa Ha ocb. KoopauHatel BekTopa. CKaISIpHOE MPOU3BENCHUE
BEKTOPOB.
IIpakTHYecKHe 3aHATHS 8
1 | Bekropsl. JleiicTBUS ¢ BEKTOPaAMHU.
2 | lexkapToBa cHCTeMa KOOpPAMHAT B TPOCTPAHCTBE. YPAaBHEHHE OKPYKHOCTH,
cdepsl, II0cKoCcTH. PaccTosiHne MeX Iy TOUKaMu
3 | He#icTBusi ¢ BeKTOpaMH, 3aJaHHBIMH KoopanHaTamu. CKalsipHOE MPOU3BEICHUE
BEKTOPOB.
4 | BekTopHOE ypaBHEHHME NpPSIMOM M IIOCKOCTH. Vcmosib30BaHHME BEKTOPOB INpHU
JIOKa3aTEIbCTBE TEOPEM CTEPEOMETPHH.
Pasznen 3.Hauana 50
MATeMATH4YeCKOro
aHaJmM3a
Tema 3.1. Conep:kanue 30
Huddepenuuponanue | 1 BBeneHnne mNoHATUSA MOCJIEI0BATEILHOCTH. 18 2
byHKIU. ITocnegoBaTenpHOCTH. CIOCOOKI 3aJaHMS U CBOMCTBA YHCIIOBBIX
nocienoBarenbHocTed. IlonsATHE 0 IIpezene nocieI0BaTeIbHOCTH.
Cy1iecTBoBaHME NpeJiesa MOHOTOHHOW OIrpaHUYEHHOM MOCIEA0BATEIEHOCTH.
CymMmupoBaHue Tociie/loBaTeIbHOCTEN. beckoHeuHo yObIBaromas
reOMETPUYECKasi IPOrpeccus U e€ CymMma.
2 HenpepbiBHOCTh PyHKIMT 2
[TonsiTve 0 HENMPEePHIBHOCTH (DYHKIIUU.
3 BBenenne moHATHA NPOU3BOAHON GyHKIMH 2
[TpousBoanas. [lonsarue o npon3BoIHON QYHKIMHU, €€ SKOHOMUYECKUHN U
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(bu3nYecKuil CMBICIL.

4 | BeruncjieHue Mpou3BOAHON yHKIIUN 2
[TpaBuna nuddepeHmpoBanms 1 Ta0IUIA TPOU3BOIHBIX.
5 I'eomeTpuyeckuii CMBICJI IPOU3BOAHOM 2
YpaBHEHHE KacaTeIbHON K TpaduKy QYHKITUH.
6 IIpousBogHast C10KHOM PYHKIMU
[TpousBoHbIe 00paTHON (QYHKIIMH U KOMIO3UIIMH (PYHKIIUH.
7 IIpunokeHust MPOU3BOTHOM
MOHOTOHHOCTh (PYHKIIMU. DKCTPEMYMBI.
8 Bropast npousBoaHas. 2
['eomeTpuyeckuii u GpU3NUECKU CMBICI BTOPOM MTpou3BoaHON. HaxoxaeHnue
CKOPOCTH JUIsl TIpoliecca, 3aAaHHOT0 GopMyJioil U rpadukoM. BeImykiiocTs,
BOTHYTOCTh rpaduka ¢pyHkiuu. Touku nepernda.
9 | PemieHue MPUKJIATHBIX 32124 3
[Tpumepsl NCTONb30BaHUS TPOU3BOAHON JJIsI HAXOXKACHHS HAMIIYYILEro pEeHIeHUs
B MIPUKJIAJHBIX 3aJa4ax.
IpakTnyeckue 3aHATHUS 12
1 | YucnoBas mocnenoBaTeNbHOCTh, CIIOCOOBI €€ 3aJJaHMsl, BHIYMCICHUS YJICHOB
nocnenoBarenbHOcTH. [Ipenen nocienoBatenbHoCTH. beckoHeuHO yObIBatomias
reOMETPUYECKAs
POrPECCHSL.
2 | IlpousBogHas: MEXaHUYECKUI M TEOMETPHUECKUN CMBICIT TIPOU3BOIHOM.
YpaBHeHUE KacaTeIbHOM B 0011IEM BHUJIE.
3 | IIpaBuna u popmy:sl nuddhepeHnrpoBanus, TaOIUIa TPOU3BOTHBIX
AJIeMEHTapHbBIX (PYHKIUH.
4 Uccnenosanne GyHKIIMU C TOMOIIBIO MPOU3BOJIHOM.
Tema 3.2. Conep:kanue 20
[TepBooOpazHas u 1 HNuTerpupoBanue 16 2
UHTErpai [lepBooOpazHas u nnTerpan. Tabnuia nepBoodpa3Hbix. [Ipumenenue
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OHpC,IIGJIéHHOI‘O HHTCIpajia OJil BBIYUCIICHUS TJIOIAaN KpHBOJ’IHHCﬁHOﬁ Tparncuuu

BoruucieHnue onpeae;iéHHOr0 HHTErpaJsa
®dopmyna HeroToHa — JIeOHMITA 1151 BRBIYMCIICHUS OMPEIeIEHHOr0 HHTErpara.
[Tpumepsl mpuMeHeHus1 MHTerpasa B (JU3UKe U TEOMETPUU

IIpakTH4YecKkHe 3aHATHS 4
1 | UnTerpan u nepBooOpasnas. Teopema HeroToHa —JIelOHMNA.
2 | Ilpumenenune uHTErpasa K BBIYUCICHUIO (PU3MUECKUX BEJTMYMH U IUIOMIAJCH.
Pa3nea 4.
KomOunaropuka, 24
CTATHCTHKA, TEOPHUS
BEPOSATHOCTEH
Tema 4.1. Dnementsl | Comep:kanne 10
KOMOWHATOPUKHU 1 JIEeMEHTbl KOMOUHATOPUKHU 8
OCHOBHBIE MOHATHS KOMOMHATOPUKU. 3a/1a4u Ha MOJCYET Yncia pa3MEelIeHUH, 2
NIEPECTAaHOBOK, coueTaHuil. Perienue 3aa4 Ha nepedbop BapUaHTOB.
2 DJIeMeHTbl KOMOMHATOPUKH
®opmyna 6unoma Herotona. ColicTBa OMHOMUHATBHBIX KOA(DDHUIIMEHTOB. 2
Tpeyronpauk [Tackas.
IIpakTHueckue 3aHATHS 2
1 | UcTtopus pa3BuTHs KOMOWHATOPUKU, TEOPUH BEPOSITHOCTEN U CTATUCTUKU U UX
POJIb B pa3fIMyHBIX cpepax uemoBeuecKou xxu3nenesarebHocTh. [Ipasuna
KOMOMHATOpUKH. Pernienrie KoMOMHATOPHBIX 3a7a4. Pa3Menienus, couetanus u
nepectaHoBKUA. bunom HeroTona u tpeyronsHuk Ilackans. [Ipuknagselie 3agaqn.
Tema 4.2. Onementsl | Coaepxanue 14
TEOpUH BepoATHOCTEH | 1 | D1eMeHThI TeOpHHU BEPOSITHOCTEIH 12
U MaTEeMaTU4YEeCKON CoObITHE, BEpOSITHOCTH COOBITHS, CIIOKEHNUE U YMHOKEHHE BEPOSTHOCTEH.
CTaTUCTUKU [TonsiTue 0 He3aBUCUMOCTH COOBITUH. JluCKpeTHas! ciiyyaiiHas BeIMYMHA, 3aKOH €& 2

pacnpeneneHus. YucimoBble XapaKTEPUCTUKU JUCKPETHOU CIIyYalHOU BEJIMUYUHBI.
[TonsiTe 0 3aKOHE OOIBIIMX YUCEN.
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2 DJIeMEeHThl MaTeMATH4Y€eCKON CTATUCTUKHU

[IpencraBnenue NaHHbIX (TAOJULIBI, TUArPAMMBIL, TpaQUKH), TeHepaTbHas
COBOKYITHOCTb, BEIOOPKA, cpeiHee apudmeTnueckoe, Mmeauana. [lonstue o
3a/1ayax MaTeMaTU4YEeCKON CTaTUCTUKU

HpaKTH‘leCKHe JaHATHUSA

1 Knaccruueckoe onpenenenue BEpoSITHOCTH, CBOMCTBA BEPOATHOCTEN, TEOpEMA O

CyMMe BEpOATHOCTEN. Brrunciienne BepostHocTel. [Ipukitanueie 3anaun.
[IpencraBiieHre YUCIOBBIX NaHHBIX. [IpuKitanHble 3a1a4n.

Pa3pnen S.
I'eomeTpuyeckue
TeJIa ¥ IOBEPXHOCTH
BpalieHust

46

Tema 5.1.
MHororpaHHuKu

Conep:xanue

14

1 OcHOBHBIE 3JIEMEHTBI MHOTOTpaHHHUKA

Brinmykiisle MHOTOTpaHHHMKHU. Teopema Ditiepa.

Bepuunel, pédpa, rpaHu MHOTOrpaHHHKA. Pa3BépTka. MHOrorpaHHbie yrIiibl.

2 IIpuzma

[Tpsimas n HaksioHHas npusMa. [IpaBunbsHas npusMma. [lapamnenenunen. Kyo0.

3 IMupamuaa
IIpaBunbHas nmpamMuaa. Y cEYEHHA nupamMua. Terpasap.

4 IIpeacraB/ieHue 0 NPABUIbHBIX MHOTOIPAHHUKAX

IIPU3MBI U ITNPpaAMU/JIBI.

CummeTpus B KyOe, B mapajuiesienunese, B npusme u nupamue. Ceuenue kyoa,

IIpakTHyeckue 3aHATHS

1 | Paznuunble BUb MHOTOTPaHHUKOB. VX M300paxeHusl.

2 | CeueHusi, pa3BepTKH MHOTOTpaHHUKOB. [1nomans noepxHoct. Bus
CUMMETPHUN B ITPOCTPAHCTBE.

3 CHUMMETpHS TeJ BpallleHHs] ¥ MHOIOTPaHHUKOB. BBIYKCIIeHHE T10IIaaei u
00BEMOB.
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Tema 5.2. Tena n Coaep:xxaHue 8
MOBEPXHOCTHU 1 Huannap u KoHyc 6
BpaIIeHUs Humuuap, konyc. Yceu€HHblil kKoHyc. OCHOBaHUE, BHICOTA, OOKOBasi TOBEPXHOCTD, 2
oOpasytomas, pazBéprka. OceBble CEUSHHS U CEUCHHUSI, MapaliieIbHbIe OCHOBAHHUIO
2 Ilap u cdepa 1
lap u chepa, ux ceuenus. KacarenpHast 1ockocTsh K cdepe.
IIpakTHYecKHe 3aHITHUS 2
1 \ Pemenue 3aa4 Ha HAX0XKJIEHUE PJIEMEHTOB TeJl BpallleHUs
Tema 5.3 Usmepenns | Comep:kanue 24
B T€OMETPUU 1 O0bém 22
O0béM 1 ero uzmepenue. MaterpansHas hopmysna oobéMa. Dopmyiibl 00bEMa 9
Ky0a, MpSAMOYTOJIBHOTO NapalyIeNIeUIe 1a, TPU3MBbI, IUIUHIApA. DOpMyIIbI
o0béMa munHApa u koHyca. DopMyisl 00bEMA 11apa U Tiomaau chepsl.
2 Il1omanyu noBepxXHOCTH
dopMyIIbl TUIOAAM MOBEPXHOCTENW HUIUHAPA U KoHyca. [logodue Ter. 2
OTHoOIIEHKE TIONIAIeH MOBEPXHOCTEN M 00BEMOB MOJTOOHBIX TEJ
IIpakTHyeckue 3aHATHUS 2
1 | BolumclieHHe TLIONIa Iy I0BepXHOCTeil. Boruncienne 0GbEMOB Tel.
Pa3nea 6. 38
IHoBTOpPEHME
Tema 6.1. Coaepixanue 22
VYpaBHeHus u 1 | YpaBHeHus U cUCTeMBbl yPaBHEHHUIA. 22
HEPaBEHCTBA ParnmonansHbie, uppaloHaIbHbIe, TOKa3aTebHbIE U TPUTOHOMETPHUECKHE
yYpaBHEHUS U CUCTEMBI. PABHOCHIIBHOCTh YpaBHCHHI, HEPABEHCTB, CHCTEM. 2
OCHOBHBIC PUEMBI UX PEIICHHS (Pa3IOKCHUE HA MHOXKUTEIH, BBEICHUE HOBBIX
HEW3BECTHBIX, MOJICTAHOBKA, TPAPUIECKUN METO).
2 HepasencrBa. PaninonanbHble, UppallMOHAJIbHbBIC, IOKA3aTEIbHBIE U
TPUTOHOMETpHUUECKHE HepaBeHCTBA. OCHOBHBIC MPUEMBI X PEIICHHUS.
3 Hcnosb3oBanue CBOMCTB U rpaduKOB (DYHKIUN PH PellIeHUH YPABHEHUN U 2
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HEPaBEHCTB.

Meton unrepBainos. M300paxeHre Ha KOOPAMHATHOM JIOCKOCTH MHOKECTBA
pelIeHN YPaBHEHUI U HEPABEHCTB C JBYMs IIEPEMEHHBIMHU U UX CUCTEM.
[IpuMeHeHne MaTeMaTHYECKUX METOIOB JUIsSl PELIEHUS COIEPKATENBbHBIX 3a1a4 U3
pa3nuyYHbIX 00JacTel HayKu U NMpakTuku. HTepnpeTamnus pe3ynbrara, y4er
peabHbIX OTPAaHUYEHUN.

HpaKTH‘leCKHe JaHATHUSA

16

Kopuu ypaBHenuid. PaBHocunbHOCTh ypaBHeHHi. [IpeobpazoBanue ypaBHEHHIA.

OCHOBHBIE IPUEMBI PENIEHNS YPABHEHUN. PellieHne cucTeM ypaBHEHHI.

WIN -

Hcnonb3zoBanue CBONUCTB U rpadukoB HYyHKIUN JJIsl peICHUs] ypaBHEHUH U
HEPABEHCTB.

[IpuMeHeHnrne OCHOBHBIX MPUEMOB PEIICHUS PAIMOHATIBHBIX YpaBHEHUIN

[IprMeHeHnEe OCHOBHBIX PUEMOB PELICHUS] MPPALMOHAIBHBIX YPAaBHEHUI

[IppuMeHEHnE OCHOBHBIX PUEMOB PEIICHUS TOKA3aTEIbHBIX YPABHEHUN

[IpuMeHeHne OCHOBHBIX MPUEMOB PEIICHMS JIOTAPU(PMUUECKUX YPaBHEHUN

00N O~

IIprumeHeHne OCHOBHBIX MPUEMOB PELICHUS] TPUTOHOMETPUYECKUX YPABHEHUN

HpOMe)KyTO‘{HaH arTrecranus

24

HUToro

314

20




2.3. XapaKkTepucTHKA OCHOBHBIX BU/JI0B Y4eOHO¥ /1eiTeJIbHOCTH CTY1€HTOB

Conep:xkanue o0yueHust

XapakTepuCcTHKA OCHOBHBIX BH/I0B 1eATeIbHOCTH CTY/A€HTOB
(Ha ypoBHe y4eOHBIX AelCTBHIH)

BBenenue

O3HakOMJICHME C POJBIO MaTeMaTHUKH B HayKe, TEXHHUKE,
9KOHOMHKE, WH(OPMAIMOHHBIX TEXHOJOTHSIX U MPAKTUYECKOU
JIEeITEIbHOCTH.

O3HakoMmyIeHHE C LETSIMU U 33Ja4aMHi U3YYCHUS] MATEMATUKU TPU
ocBoeHun u cnenmaiabHoctei CIIO

AJI'EBPA

Pa3zButHne nousarus
0 Yucje

Beinonnenue apudmernyeckux IeHCTBUN Hall YUCIIaMU, coueTast
YCTHBIE U NUCbMEHHBIE IPUEMBI.

Haxoxxaenue npubamKeHHbIX 3HAYCHUH BEJIMYHMH U TOTPEIIHOCTEH
BBIYHCIICHHH (a0COTIOTHOW U OTHOCHTEIIBLHOM); CPAaBHEHUE
YHCIIOBBIX BBIPa)KEHUI.

Haxoxnaenue omn6ok B npeoOpa3oBaHUAX U BBIUMCICHUSIX
(OTHOCHUTCS KO BCEM IIYHKTaM IPOrpaMMbl)

Kopuu, crenenu, Jjora-
pupmMbI

O3HaKOMJIEHHE C IOHIATUEM KOPHsI N-il CTENeHu, CBOWCTBaMU
paZvKaJIOB U MPaBUJIaMHU CPaBHEHUS KOPHEH.

DopMyIMpPOBAHKE OIIPEAECIICHHS] KOPHS U CBOUCTB KOPHEM.
Boruncnenue u cpaBHEHUE KOPHEH, BHIIIOJHEHUE IPUKUIKA
3HAQ4YEHMSI KOPHS.

[IpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH,
CoZlepKaIIMX PaaUKaIbl.

Brinonnenue pacueToB 1o ¢popmysam, CoaepKaluM paJuKaibl,
OCYIIECTBIISS1 HEOOXOJUMbIE TIOJICTAHOBKHU U MpeoOpa3oBaHUsl.
Onpenenenne paBHOCUIBHOCTH BBIPAXKEHUN € paJuKaIaMH.
Pemrenne nppaiiuoOHaIbHBIX YpaBHEHHM.

O3HaKOMJIEHHE C IOHSITHEM CTETIEHU C ACHCTBUTEIbHBIM
MIOKA3aTeJIEM.

HaxoxxaeHne 3HaueHul cTeneHy, UCIIOb3ysl TP HEOOXOMMOCTH
MHCTPYMEHTAJIbHBIEC CPE/ICTBA.

3anuchIBaHUE KOPHS N-I CTENIEHU B BUJIE CTENIEHU C IPOOHBIM
TOoKa3aTeseM U Ha00O0poT.

DopMynMpOBaHHUE CBOUCTB CTENCHEN. BhIunciieHne CTENeHen ¢
palMOHAIBHBIM ITI0KA3aTENEM, BBIITOJTHEHNE TPUKNAIKY 3HAYECHUS
CTEIIEHU, CPABHEHUE CTEIICHEN.

[Ipeobpa3oBanue YMCIOBBIX U OYKBEHHBIX BBIPAKEHUH,
COJIepaKAIlMX CTENECHHU, IPUMEHs CBOMCTBA. Pelenue
ITOKA3aTEeIbHBIX YPAaBHEHUM.

O3HakoOMJIEHHE ¢ TPUMEHEHNEM KOPHEN U CTETIEHEN IIPU
BBIYMCIICHUH CPEHUX, IEJIEHUN OTPE3KA B «30JI0TOM CEUEHHM.
PelreHne NMpuKIIagHbIX 3a/1a4 Ha CJII0XKHBIE IPOLICHTEI

IIpeoOpa3oBanue
aJredpanvecKux
BbIPaKEeHHU

Brimonnenue npeodpa3zoBaHuii BRIpAXKECHHH, MpUMEHEHHE (POopMYyII,
CBSI3aHHBIX CO CBOIMCTBaMU CTENEHEN U Torapu(MoB.

Onpenenenue o01acTu JOMYCTUMBIX 3HAUEHUHN JTOrapu(pMUIECKOro
BbIpakeHus1. Penenue orapudMudeckux ypaBHeHUH

OCHOBbBI TPUTTOHOMETPUUA

OcHOBHBIE IOHATHSA

W3y4yeHne painaHHOIO METOAA U3MEPEHUS YIVIOB BPAILCHUS U UX
CBSI3U C IpaJycHOM Mepoii. M300paxxeHne yrioB BpalleHus Ha
OKPY’KHOCTH, COOTHECEHHUE BEJIIMYMHBI YIJIA C €T0 PACIOJIOKEHHUEM.
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dopMynHpOBaHHUE OMPENCIICHUM TPUTOHOMETPHUIECKUX (PYHKITUN
JUIS YIJI0B OBOPOTA M OCTPBIX YIVIOB IPSMOYIOJIBHOI'O
TPEYroJbHUKA U 00bSICHEHHE UX B3aMOCBSI3U

OcHOBHBIE TPUTOHOME-
TPUHYECKHE TOXKIECCTBA

[IpuMeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX TOXKICCTB AJIs
BBIYHCIICHUS 3HAUEHUN TPUTOHOMETPUYECKUX (PYHKIIUN 1O OAHOMN
W3 HUX

IIpeoOpa3oBanusi npo-
CTeHIIMX
TPUTOHOMETPH-
YeCKHUX BbIpaKeHH i

N3ydyeHnne oCHOBHBIX (hOPMYI TPUTOHOMETPHUH: (POPMYJIbI
CIJIO’KEHUS, YIBOCHHSI, TPe0Opa30BaHUsI CYMMBI
TPUTOHOMETPUUECKUX (PYHKIIMIA

B IIPOU3BEICHUE U IPOU3BEACHMS B CYMMY U IPUMEHEHUE IIPU
BBIYMCIICHUH 3HAYEHUSI TPUTOHOMETPUUECKOTO BBIPAKEHUS U
YIPOILEHUS €T0.

O3HakoOMJIEHHE CO CBOMCTBAMHM CUMMETPHUM TOYEK HA EUHUYHOU
OKPY’KHOCTHU M IPUMEHEHHE UX JIJIsl BBIBOJA (POPMYJI IPUBEICHUS

IIpocreiime TPUTOHO-
MeTpHU4YeCcKHe YpaBHe-
HHSl U HepaseHcmea

Pemienue no gpopmynam U TPUrOHOMETPUYECKOMY KPYTy
MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.

[IpumeHeHHe 00X METOJIOB PELIeHNUs ypaBHEHUH (IpUBEIEHUE K
JMHEHHOMY, KBaJPaTHOMY, METO/I PA3JI0KEHNs HA MHOKUTEIH,
3aMeHbl IEPEMEHHO) IPU PELIEHUH TPUTOHOMETPHUECKUX
YpaBHEHUH.

YMeHue oTMedaTs Ha Kpyre pelieHns MpoCTENIINX
TPUTOHOMETPUYECKUX HEPABEHCTB

APpPKCHHYC, aDKKOCHHYC,
APKTAHI€HC YHc/Ia

O3HakoMIIeHHE C HOHATHEM OOPATHBIX TPUTOHOMETPUYECKUX
GyHKIHH.

N3ydenue onpenencHnii apKkCUHyca, apKKOCHMHYCA, apKTaHI€HCa
qucia, GOpMyIHMPOBAHUE UX, H300paKEHUE HA €INHUYHOU
OKPY’KHOCTH, IPUMEHEHHE ITPHU PELICHUN YPABHEHUI

®YHKIIMU, UX CBOMCTBA U TPA®UKH

DOyHKIUH.
IlousiTHe 0 HEMpPEpPBLIBHO-
cTi pyHKIUH

O3HakoMJIEHHE C MIOHATHEM NEPEMEHHOM, TpUMepaMu
3aBUCUMOCTEN

MEXy EePEMEHHBIMH.

O3HakoMJIEHHE ¢ IOHATHEM TpaduKa, onpeesieHne
MPUHAICKHOCTU TOUKH rpaduky GpyHkiuu. OnpeaeneHue no
dhopmyne mpocTeiieit 3aBUCUMOCTH, BUa €€ Tpaduka.
Beipaxkenue no ¢popmyie oJHON epeMEHHOM Yepe3 Apyrue.
O3HakoMJIEHHE ¢ onpezesieHueM QyHKINH, (GOpMYJINPOBAHHE €TO.
Haxoxxaenue o0nacti onpeaeneHus U 00J1IacTi 3HaYeHUH QYHKIIUN

CpoiicTBa QpyHKIHM.
I'paduyeckas unrep-
nperauus. IIpumepsl
(pYHKIHOHAJBbHBIX 32-
BHCHMOCTEH B peajIbHbIX
npoueccax u siBJICHUsIX

O3HakoMJIeHHE ¢ TpUMepaMH (PYHKIIMOHAIbHBIX 3aBUCUMOCTEN B
pEaJIbHBIX MPOLECCaxX U3 CMEXHBIX TUCLUIUIMH.

O3HakoMJIEHHE € JOKa3aTeIbHBIMU PaCcCyXJACHUSIMH HEKOTOPBIX
CBOWCTB JIMHEHHOM U KBaJpaTHUHON (PYHKIMH, TPOBEICHNE
WCCTIEOBAHUS JIMHEHHOM, KYCOYHO-TTMHEHHOM, TPOOHO-THHEHHOM
U KBaJpa-

TUYHON QYHKIIHH, mocTpoeHue ux rpagukos. [loctpoenue u
yreHue rpadukoB ¢pyHkuuil. Mccnenoanue GyHKIuM.
CocraBnenue BU0B PYHKIMN MO TaHHOMY YCJIOBHIO, pEIICHHE
3a/1a4 Ha DKCTPEMYM.

Brinonnenue npeoOpa3oBanuii rpaduka GyHkuuu

OopaTHble GyHKIUM

Wzydenne nouwsmusi obpamnou yynxyuu, onpeesiecHue Buaa u
nocmpoerue epaguxa 0opamHou GyHKyuU, HaxodxncoeHue ee
obracmu
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onpedenenus u oonacmu 3uavenuii. [IlpumeHeHre CBONCTB
(GyHKIMN TIpU UCCIEI0OBAHUN YPAaBHEHUH U PELICHNH 33124 Ha
IKCTPEMYM.

O3HaKOMJICHHE C TIOHSITHEM CJIOXKHON (PYHKIUU

CreneHHble, MOKa3a-
TeJIbHbIE, JIorapudmu-
yecKHe U TPUTOHOMe-
TpUYecKHe PyHKIUM.
Oo0OpaTHbIe TPUTOHOME-
TpUYecKne PyHKIIUN

Brruucnenue 3naueHuit yHKIMHA 110 3HAYCHUIO apTyMEHTA.
Omnpenernenre NOJI0KEHUS TOUKH Ha TpaduKe 1Mo ee KOOpAUHATAM U
Ha000pOT.

Hcnonp3oBanne cBOMCTB (DYHKIHMIA U1 CpaBHEHHS 3HAYCHU I
cTerneHel u jorapudmos.

[MocTpoenne rpadMKOB CTENEHHBIX U JOTapUPMHUUECKUX (HYHKIIUHA.
Pemienune nokazaresbHbIX U JIOrapu(pMUUECKUX YPaBHEHUH U
HEPaBEHCTB 110 U3BECTHBIM aJITOPUTMAM.

O3HakoMJIEHHE C MIOHATUEM HENPEPBIBHOM NEepUOANYECKON
¢byHKIMH, GOPMYITMPOBAHUE CBOMCTB CHHYCA U KOCHHYCA,
MIOCTPOEHHE UX

rpaduKoB.

O3HakoMJIEHHE C TOHATHEM FapMOHMUYECKUX KOJIeOaHUH U
MpUMEpPaMU TAPMOHHYECKUX KOJICOaHUH JIJIsl ONMCAaHUS POLIECCOB
B pusuke

U IPYTUX O0JIACTSIX 3HAHMSL.

O3HakoMJIEHHE C MIOHATHEM Pa3pbIBHON MEpHOANYECKO QyHKINH,
(hopMyIHpOBaHNE CBOMCTB TaHTE€HCA U KOTAHT'€HCA, IOCTPOCHUE X
rpaduKoB.

[TpumeHenne cBOWCTB (GYHKIUH 151 CPABHEHUS 3HAUCHUI
TPUTOHOMETPUYECKUX (PYHKLUH, pelIeHHUs] TPUTOHOMETPUYECKUX
YPaBHEHUM.

Ilocmpoenue epagukoe 0bpamubix MpuoOHOMeMpuU4ecKux
@dyHKYUli U onpedeneHue no epauKram ux ce0UCma.

BrinonHenue npeobpa3zoBanus rpagMKoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITociaexoBaTeLHOCTH

O3HaKOMJIEHHE C IOHSATHEM YHUCIOBOW MOCIEN0BATEIBHOCTH,
crioco0amH €€ 3a/1aHusl, BBIYUCICHUSIMH €€ YJICHOB.
O3naxomaenue ¢ NOHAMUEM Npedend nocied08ameabHOCMU.
O3HaKOMJICHHE C BBIYUCIICHHUEM CYMMbl OECKOHEYHOT'O YUCIOBOTO
psiia Ha MpUMeEpe BBIUMCIIEHUS CYMMbI OECKOHEUHO yObIBaroLIeH
r€OMETPUYECKON ITPOTPECCUH.

Pemienue 3a1a4 Ha mpuMeHeHUe POPMYIIbI CyMMbI OECKOHEYHO
yObIBaroIell reOMEeTPUUECKON MPOrpeccuu

IIpousBoaHas u ee npu-
MEHEeHHe

O3HaKOMJIEHHME C TOHSITUEM IIPOU3BOJHOM.

N3ydenue u popMynupoBaHue ee MEXaHUYECKOTO U
TFEOMETPUUYECKOTO CMBICIIA, U3YUEHHUE aITOPUTMA BBIUUCIICHHUS
MIPOM3BOIHOM HA IPUMEPE BHIYMCIECHUS MTHOBEHHOM CKOPOCTH U
YTJI0BOTO KO3 PHIIHEeHTa

KacaTeJIbHOU.

CocraBieHue ypaBHEHUS KacaTelbHOM B 0011eM BUIE.
VYcBoenue npaBuit AuddepeHITupOBaHUS, TAOTHUIIHI
MIPOU3BOIHBIXAJIEMEHTAPHBIX (PYHKIUN, TPUMEHEHUE TS

g depeHIMpOBaHUS

(GyHKIMH, COCTaBICHUS yPAaBHEHHS KacaTeIbHOM.

N3yuenune Teopem o0 CBA3M CBONCTB (DYHKIIMH M IIPOU3BOTHOM,
(hopMyIHpOBKaA HX.

[TpoBeaeHne C MOMOIITBIO MPOU3BOIHON MCCIIEIOBaHUS (PYHKITUH,
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3alaHHON (hopMYyIIOii.

YcTaHoBiieHUE CBA3H CBOMCTB (DYHKIIMU M MPOU3BOAHOM 1O UX
rpadgukam.

IIpuMeHeHne MPOU3BOIHOM IS PEILICHMS 3a1a4 Ha HAXO0XKICHHE
HauOoJIbIIEr0, HAUMEHBILIET0 3HAUCHHSI U Ha HaXOXKJCHHUE
JKCTpEMyMa

IlepBooOpa3nasn
H MHTerpaJ

O3HakoMJIEHHE C MOHATHEM MHTErpajia i nepBooOpa3HoM.
W3yuenue mpaBuiia BEIYUCICHUS TIEPBOOOPA3HON U TEOPEMBI
Herorona— JleitOHuna.

Pemienue 3a1a4 Ha CBsI3b IEPBOOOPA3HON U €€ TIPOU3BOTHOM,
BBIUMCIIEHUE [1€PBOOOPA3HON JUIsl JaHHOM QyHKIMH.
Pemenue 3ai1a4y Ha IpUMEHEHUE UHTETPpaIa Ui BIYUCICHUS
(U3MYECKUX BEJIMYUH U IUIOIAAeH

YPABHEHUSA U HEPABEHCTBA

YpaBHeHUs M CHCTEMBI
YPaBHEeHU
HepaBencrBa u cucre-
Mbl HEPABEHCTB C IByMs
nepeMeHHbIMH

O3HakoMJIEHHE C IPOCTEHIIUMH CBEJACHUSIMHU O KOPHSX
anreOpandecKnx ypaBHEHUH, TOHATUSMH UCCIIEIOBAHUS
YPaBHEHUH U CUCTEM

YpaBHEHUH.

W3yuenune Teopuu paBHOCHIIBHOCTH YPaBHEHUH U ee IPUMEHEHHUSL.
[ToBTOpEeHUe 3anucy peeHus CTaHAapPTHBIX YPAaBHEHUH, TPUEMOB
npeoOpa3oBaHusl ypaBHEHUH JUIsl CBEACHUS K CTAHJApPTHOMY
YPaBHEHHIO

Penienue panoHalbHbIX, UPPALlMOHATIBHBIX, IOKA3aTEIbHBIX U
TPUTOHOMETPUYECKUX YPABHEHUH U CHCTEM.

Hcnonb3oBaHue CBOMCTB U rpaMKOB (PYHKIMM U1 pereHus
ypaBHeHH. [loBTOpeHe OCHOBHBIX TPUEMOB PEIICHHS CHCTEM.
Perienue ypaBHeHMI ¢ IpUMEHEHNEM BCEX MPUEMOB (Pa3yIoKeHUs
Ha MHOXKUTEJIY, BBEICHUS] HOBBIX HEM3BECTHBIX, TIOJICTAHOBKH,
rpau4ecKoro MeTo/a).

Pemenne cucreM ypaBHEHUN ¢ IPUMEHEHUEM Pa3IMYHBIX
CIIO0COOOB.

O3HakoMJIeHHE ¢ OOUIMMH BOIIPOCAMU PELICHHS] HEPABEHCTB U
UCIOJIb30BaHNE CBOMCTB U Ipa@uKkoB QYHKIMHA IPU pElIeHun
HEPaBEHCTB.

Perienue HepaBeHCTB M CUCTEM HEPABEHCTB C IPUMEHEHHUEM
Pa3IUYHBIX CITOCOOOB.

[IpuMeHeHre MaTeMaTHYECKUX METOJIOB ISl PELICHUs

COJIep KaTEeNbHBIX 331a4 U3 pa3IMYHbIX 001acTeil HAyKH 1
npakTuku. HTEprpeTupoBanue pe3yabTaToB ¢ YUETOM peaIbHBIX
OTpaHUYCHUMH.

3JEMEHTHI KOMBUHATOPUKH, TEOPUU BEPOATHOCTEN U CTATUCTUKHA

OcHOBHBIC TOHATHUSA
KOMOHMHATOPUKH

N3ydenue npaBmiia KOMOMHATOPUKYU U IPUMEHEHUE MTPH PEIICHUN
KOMOMHATOPHBIX 3a/1a4.

Pemenne koMOMHATOPHBIX 337124 METOIOM Tiepedopa U 1Mo MpaBUIy
YMHOXEHHS.

O3HakoMIIEHHE C TOHATHAMH KOM6I/IHaTOpI/IKI/IZ pPasMCIICHUAMH,
COUYETAHMSIMHU, TIEPECTAHOBKAMHU U (HOpMYyJIaMU I UX
BBIYUCJICHUA.

OOmpsicHeHHE U TpUMeHeHHe GOpMYIT TSl BHIYHCICHUS
pa3MelIeHH,

MEePECTaHOBOK M COUETAHUM MPU PEIICHUU 3a/1au.

O3znakomiieHue ¢ OuaoMom HrroToHa u Tpeyronpankom Ilackars.
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Pemenne mpakTH4YecKnX 3aaa4 ¢ HCIOIb30BAaHUEM ITOHITHI 1
MPaBUI KOMOMHATOPHKHI

JJIeMeHThI TEOPHH
BEPOATHOCTEM

N3ydeHne Ki1acCU4ecKOoro OnpeesIeHus: BEPOATHOCTH, CBOMCTB
BEPOSITHOCTH, TEOPEMBI O CYMME BEPOATHOCTEH.

PaccmoTpenue npuMepoB BEIYHCICHUS BEPOSTHOCTEN. Pemenne
3a]a4 Ha BBIYMCIIEHUE BEPOATHOCTEH COOBITHI

IIpencraBiienne JaHHBIX
(TabuIbl, TMATPAMMBI,

rpagpukn)

O3HaKOMJICHHE C IPEICTABICHUEM YHCIOBBIX TaHHBIX U UX
XapaKTEPUCTUKAMH.

Pemenue npaktuyeckux 3agad Ha 00pabOTKY YMCIOBBIX
JTAHHBIX,BBIYUCIICHHE X XapaKTEPUCTUK

I'EOMETPUA

IIpsiMbie U MJIOCKOCTH
B MPOCTPAHCTBE

@opMynHMpOBKa U MPUBEACHUE 10KA3ATEIBCTB IIPU3HAKOB
B3aMMHOI'0 PACIIONIOKEHMS MPSMBIX U INIOCKOCTeN. Pacnio3HaBanue
Ha 4epTeKax U MOJEIAX Pa3IMUHBIX CIy4aeB B3aHMHOIO
PacroI0KeHus npsi-

MBIX M INIOCKOCTEH, ApIyMEHTUPOBAHUE CBOUX CYKJICHHM.
DopMyIMpOBaHUE ONIPENEICHUH, IPU3HAKOB U CBOWCTB
IapaJuICIbHBIX U NEPIEHAUKYISIPHBIX IUIOCKOCTEN, ABYTPAHHBIX U
JINHEMHBIX

YTJIOB.

BrinosnHeHne NocTpoeHus yriloB MEXKy NPSMBIMU, IPSIMOU U
IIJIOCKOCTBIO, MEXY IIJIOCKOCTSIMU 110 OIMCAHUIO U PaClIO3HABAHUE
nux

Ha MOJCIIAX.

IIpuMeHeHne IPU3HAKOB U CBOMCTB PACIIOIOKEHUS MPAMBIX U
IIJIOCKOCTEM MPH PELICHUH 3a1a4.

N300pakeHne Ha pUCYHKaX U KOHCTPYHUPOBaHHE Ha MOJIEISIX
MEPIEHIUKYISIPOB U HAKJIIOHHBIX K INIOCKOCTH, IIPSMBIX,
NapajuIeIbHbIX

TIJIOCKOCTEH, YTJIOB MEXIy MPSMOM U TIOCKOCThIO M1 000OCHOBaHUE
IIOCTPOEHHUS.

Pemrenne 3a1a4d Ha BBIYHMCIIEHNE TEOMETPUYECKHUX BEJINYMH.
OnuceiBaHKE PACCTOSIHUSA OT TOYKHU A0 IUNIOCKOCTH, OT MIPSIMOU 110
IIJIOCKOCTH, MEXKTY TUNIOCKOCTSAMM, MKy CKPEIIUBAIOIUMUCS
HPSIMBIMU,

MEX/1y MPOU3BOJIbHBIMU (PUT'YpaMU B IPOCTPAHCTBE.
DopMyIMpPOBAHUE U JOKA3bIBAHUE OCHOBHBIX TEOPEM O
paccTosHUAX (TEOpeM CYILECTBOBAHMSI, CBOICTBA).

N300pakeHne Ha yepTexax U MOJIENSIX PACCTOSIHUA U 000CHOBaHUE
CBOUX CyxAeHUW. OnpenesieHre U BBIYMCIEHNE PACCTOSHUMN B
npoctpaHcTBe. [Ipumenenne Gopmyl U TeopeM IITaHUMETPUH IS
penieHus 3aaad.

O3HaKOMJIEHHE € IOHITUEM NAPAJUIEIBLHOTO MPOEKTUPOBAHUS U €TO
cBOWCTBaMU. Popmynuposanue meopemuvl 0 NA0WAOU OPMO2OHANb-
HOU NPOeKyUY MHO20Y20IbHUKA.

[Ipumenenue Teopuu a1 000CHOBAaHUS MOCTPOCHUN U
BBIYUCIICHUM.

ApPryMEeHTHpPOBAaHHE CBOUX CYKIEHUH O B3aHMHOM PacIOJIOKEHUU
POCTPAHCTBEHHBIX (pUTyp

MHOrorpaHHuKH

Onucanue U XapaKTePUCTUKA Pa3INYHBIX BUJIOB
MHOT'OTPaHHUKOB,IIEPEUYHCIIEHUE UX AJIIEMEHTOB U CBOWCTB.
N3006paxkeHre MHOTOIpaHHUKOB U BBINOJHEHHE OCTPOEHUS Ha
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N300pakeHUSX U MOJEIISIX MHOIOI'PaHHHUKOB.

Boluncrienue JIMHEWHBIX 3JIEMEHTOB U YIJI0B B IPOCTPAHCTBEHHBIX
KOHUrypauusx, apryMeHTUPOBaHUE CBOUX CYXKICHUH.
XapakTepuCTHKa U U300paKeHNUE CEUEHUs], pa3eepmKu
MHO202PAHHUKOG, BBIYACICHUE TIOIAACH TOBEPXHOCTEH.
[TocTpoeHne NpocTeHINX ceYeHnit Ky0a, MPU3MBI, THPAMUJIBI.
[IpumeHeHue GpakToB U CBEICHUH U3 IIIAHUMETPHH.
O3HaKOMJIEHHME C BUJJaMU CUMMETPHIl B IPOCTPAHCTBE,
(bopMyIMpoBaHUE ONPEEeICHUH U CBOMCTB. XapaKTepUCTUKA
CUMMETPUHU TEI

BpAILICHUS U MHOTOTPAHHUKOB.

[IpuMeHeHre CBOMCTB CUMMETPHHU IIPU PELLICHUM 3aa4.
Hcnonb3oBaHue NpuoOPETEHHBIX 3HAHUN AJIS1 UCCIIEJOBAHUS U
MOJICJIINPOBAHNUS HECIIOKHBIX 3a7a4.

N300pakeHre OCHOBHBIX MHOTOTPAHHUKOB U BBINIOJIHEHUE
PUCYHKOB 110 YCIOBUSIM 3a/1a4

TeJsia 1 MOBEPXHOCTH
BpallleHUs

O3HakoOMJIEHHE C BUJaMH TeJl BpalleHus, GopMyIMpOBaHUE HX
ONPEACIICHUN U CBOWCTB.

@opMyIHPOBAHHUE TEOPEM O CEYEHUU 1Iapa MIOCKOCTHIO U
TUTOCKOCTH, KacaTeJIbHOU K cdepe.

XapakTepucTuka U u300pakeHue TeJ BpallleHUs, UX Pa3BEPTKH,
CEUEHUS.

Pemrenue 3a1au Ha NOCTPOEHUE CEUEHU, BBIYMCIECHUE JJINH,
paccTosHuM, yrioB, monaaei. [Iposenenne nokazarenbHbIX
paccyXJIeHHUI MpU PEeICHUH 3a7a4.

[IpuMeHeHne CBOWCTB CHMMETPHHM MPH PELICHUM 3a7a4 Ha Teja
BpalleHHs], KOMOMHAIIHIO TEJl.

N300paxeHne OCHOBHBIX KPYTJIBIX TEJ U BBIIOJIHEHUE PUCYHKA 110
YCIIOBUIO 33J]a41

I/I3Mepemm B recoMeTpumn

O3HakOMJIEHHE C TOHSTHUAMH IJIOLIAIM U 00beMa, aKCHOMaMH U
CBOMCTBaMH.

Pemenue 3a1a4y Ha BbIYMCIIEHUE TIOMIAAEH MIOCKUX (QUTYD C
MPUMEHEHHEM COOTBETCTBYIOUINX (OpMYI U (HaKTOB U3
IJITAHUMETPHH.

W3yuenne TeopeM 0 BHIYUCICHUH 00bEMOB MTPOCTPAHCTBEHHBIX
TeJ, pellieHue 3aa4 Ha MpUMeHeHHe pOopMyIT BIYUCIIEHUS
00BEMOB.

N3yuenne hopmy:n 11t BBIYMCIIEHUS TUIOMIA/IeH TOBEPXHOCTEM
MHOTI'OTPAaHHUKOB U TEJ BPALLECHUS.

O3HakoMJIEHHE C METOJOM BBIUMCIIEHUS IJIOIIA I TOBEPXHOCTH
cdepsl.

Pemenue 3aga4 Ha BBIYKMCIIEHUE TIOMIAAEH TOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEJ

KoopanHaTtsl 1 BeKTOPBI

O3HakoMIJIEHHE C IOHATHEM BeKTOpa. M3yueHne nexapToBoit
CUCTEMBI KOOPAUHAT B IIPOCTPAHCTBE, IIOCTPOEHUE I10 3aJaHHBIM
KOOPJMHATAM TOYEK U IJIOCKOCTEN, HaX0K/IEHHE KOOPIUHAT TOYEK.
HaxoxxaeHue ypaBHEHUN OKPYKHOCTH, C(EpbI, IIIOCKOCTH.
Brruucnenue paccTossHUN MEXy TOUKAMH.

N3yueHune CBOMCTB BEKTOPHBIX BEIUYMH, IPABUII PA3JIOKEHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IIPABUII HAXO0XKICHUS
KOOPAMHAT BEKTOPA B IIPOCTPAHCTBE, IIPABUII IEHCTBUM C
BEKTOPAMH, 33]1aH-
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HBIMHM KOOPJIUHATaMH.

[IpuMeHeHne Teopuu pyU PEIICHUH 3a1a4 Ha JEHCTBUSA C
BEKTOPAMH.

N3yueHne cKalIpHOTO IPOU3BEICHUS BEKTOPOB, BEKTOPHOI'O
YPaBHEHUs IIPSIMOMU U TNIOCKOCTH. [IprMeHnenne Teopun npu
peLIeHUN 3a/1a4 Ha ICUCTBUS C BEKTOpaMU, KOOPAUHATHBINA METO,
IIPUMEHEHHE

BEKTOPOB JUIsl BBIUMCIICHUS BEJIMYUH YIJIOB U PACCTOSIHUM.
O3HaKOMJICHHE € JOKA3aTEIbCTBAMU TEOPEM CTEPEOMETPHH O
B3aMMHOM DPACIIOJIOKEHUH NPAMBIX U IUNIOCKOCTEHN C
HCII0JIb30BAHUEM BEKTOPOB
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3. YCJIOBUS PEAJIMBAIIUU TPOT'PAMMBI INCIATIJINHBI
3.1. TpeGoBanusi K MHHUMAJIBHOMY  MATEPHAJbHO-TEXHUYECKOMY
o0ecrne4eHn 10
Peanuzanuss mporpaMmbl JAMCIHUIUIMHBL TpeOyeT HalWyusi y4eOHOro kaOuHeTra
(bU3UKY, MATEMATUKHU U CTATUCTUKH.
O6opynoBanue yueOHOro KabUHETa:

— Crou npenoaaBarens — 1 mir.

- Cron 1151 AEeMOHCTPAITMOHHBIX OMBITOB — | MIT.

- Crton ayauTOpHBII IBYXMECTHBIN — 15 mT.

- Cryn npenoaaBarens — | mir.

- Crynbs aynuropssie — 30 wmr.

- kad s xpaneHus: 000pya0oBaHUSA — 3 LIT.

TexHuyeckue cpeacTBa 00yUeHUs:

- MEPCOHANBHBIN KOMIIBIOTEP B cOope - 1 mmT.

— npoektop myiabtumeauiabii NEC v260 - 1 m.

— uHTepakTuBHAs nocka Hitachi Star Board - 1 .

— M®YV nazepuoe Canon i-sensys MF 4410 - 1 .

[IporpammHuoe obecrieyeHue:

— Microsoft Windows XP Professional Open License: 47818817,

— Microsoft Office Professional Plus 2007 Open Li-
cense:43219389;

- 7-Zip Croboanas munensuss GNU LGPL;

— Adobe Acrobat Reader DC becruiaTHoe mporpaMmMHOE
oOecIrieueHue;

— Mozilla Firefox Cpo6omnoe mnporpammuoe obecreuecHrne GNU
GPL u GNU LGPL,;

- Google Chrome Ceo6oaunas nunensus BSD.

3.2. UudopmannonHoe odecnevyeHne 00yueHust
Ilepeuenb pexoMeHaAyeMbIX YyuyeOHbIX wu3AaHuii, HWHTepHeT-pecypcos,
JAOIOJHUTEJbHOM JIUTEPaTypPbI

OcHoBHas:
1. HopodeeBa, A. B. Marematrka: y4eOHHK HJii CpPEIHEro
npodeccuonansHoro odpaszoBanus / A. B. JlopodeeBa. — 3-e usn., nepepad. u

non. — M.: FOpaiit, 2020. — 400 c. — (IIpodeccuonanprHoe 0Opa3oBaHue). —
ISBN 978-5-534-03697-8. — Texkcrt: anexkrponnbii // ObC IOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/449047.

2. Marematrka: y4eOHMK I CpPeIHEr0  MPOQECCHOHAIBHOTO
obopazoBanuss / O. B. TarapuukoB [u ap.]; mox oOmieit penmakmueit O. B.
TarapuukoBa. — M.: HOpaiir, 2019. — 450 c. — (IIpodeccuonanpHoE
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obpazoBanue). — ISBN 978-5-9916-6372-4. — Tekct: snextponusiii // DbC
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/433901.

3. [Mumaues, B. C. Maremaruka: y4eOHUK ¥ MPAKTUKYM JIJISI CPETHETO
npodeccuonansHoro odpaszoBanus / B. C. Illumaues; mox pemakuuenr A. H.
TuxoHnoBa. — 8-e uzn., nepepad. u gom. — M.: FOpaiit, 2020. — 447 c. —
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-13405-6. — Tekcr:
anextpouHbIi // DBC FOpaiir [caiiT]. — URL: https://urait.ru/bcode/459024.

JlonoaHUTENbHAS:

1. boromonos, H. B. Marematuka. 3agauu ¢ pemieHUusIMUA B 2 T: yueOHOE
nocobue i cpeanero npodeccuoHanbHoro oopasoanus / H. B. boromomo. —
2-¢ w3n., ucnp. u gon. — M.: KOpaiit, 2016. — 647 ¢. — (IIpodeccuonanbaoe
obopazoBanne). — ISBN 978-5-9916-5903-1. — Tekcr: anextponusii / IbC
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/386520.

2. boromoios, H. B. Marematuka. 3agauu ¢ pemieHusiMa B 2 4. Hacts 1:
yaeOHOe TMocobue i cpeaHero mnpodeccuoHanbHOro oobpaszoBanus / H. B.
boromonoB. — 2-e wusn., ucnp. u gom. — M.: Opaiir, 2020. — 439 c. —
(ITpodeccuonanvHoe obpazoBanme). — ISBN 978-5-534-09108-3. — Texkcrt:
anextporHbii // DBC FOpaiit [caiiT]. — URL: https://urait.ru/bcode/449007.

3. boromoinos, H. B. Marematuka. 3agauu ¢ pemieHusiMa B 2 4. Yactsb 2:
yueOHOe mocobue mia cpeaHero mnpodeccuoHanbHOro ooOpaszoBanus / H. B.
boromonoB. — 2-¢ wu3m., ucnp. u gom. — M.: Opaiir, 2020. — 320 c. —
(ITpodeccuonanpaoe obOpazoBanue). — ISBN 978-5-534-09135-9. — Tekcr:
anekrponubii // OBC FOpaiir [caiit]. — URL.: https://urait.ru/bcode/449036.

4, I'mcun, B. b. Maremaruka. Ilpaktukym: ydeOHOe mocoOue st
cpeanero npodeccuonanbHoro oopazosanusi / B. b. I'mcun, H. III. Kpemep. — M.
FOpaiit, 2020. — 202 c¢. — (IIpodeccuonanbuoe obpazoBanne). — ISBN 978-5-

9916-8846-8. — Texkct: oanektponnbii // OBC HOpaiir [caiit]. — URL:
https://urait.ru/bcode/449059.

S. Marematuka. [lpakTukym: ydeOHOe TocoOMe i CpPEIHEro
npodeccuonansuoro obpaszoBanusi / O. B. TarapuukoB [u np.]; mox oOmiei
penakuuein O. B. TarapuukoBa. — M.: [Opaiit, 2019. — 285 c. —
(ITpodeccuonansuoe obpazoanue). — ISBN 978-5-534-03146-1. — Tekcr:

anektponnbli // OBC Fpaiit [caiit]. — URL.: https://urait.ru/bcode/433902.

NuTEepHET-peCypCHl:
1. www. fcior. edu. ru (MudopmMannroHHble, TPEHUPOBOYHBIE U
KOHTPOJIbHBIE MaTEPUAITbI)

2. http://school-collection.edu.ru Ennnas kommeknus 1HGPOBBIX
00pa3oBaTeIbHBIX PECYPCOB

3. http://www.uchportal.ru Yaurtenbckuii moprai

4. http://www.lektorium.tv JIEKTOPUYM [TPOCBETUTEJILCKUIA
I[TPOEKT

29



4. KOHTPOJIb U OIEHKA PE3YJIBTATOB OCBOEHUA

JACHUTILIAHBI

Pe3yabTarsl 00yuenust
(ocBOeHHBIE YMEHMNS, YCBOCHHbIE 3HAHHUS)

DopMBbI 1 METOIbI
KOHTPOJISI M OLCHKH
pe3yJabTATOB 00y4YeHMSI

B  pesymprate = oCBOEHUSA
00y4aIOIIHUIICs T0JKEH YMeTh

— yMETh UCTOJIb30BaTh MPUOOPETCHHBIE
3HAHWS ¥ YMEHUS B MPAKTHYECCKOU IEATEITLHOCTH
1 IOBCEIHEBHOM KU3HHU,

— YMETh BBITIOJTHATH BEIYUCIICHUS U
npeoOpa3oBaHus;

— YMETh peuiaTh ypaBHEHUS U HEPABEHCTBA;

— YMETb BBITIOJHATH ACHUCTBUS C
(GYHKIUSAMY,

— YMETb BBINOJHATH ACUCTBUS C
TCOMETPUUYECKUMH (PUTYpaMH, KOOPAUHATAMH U
BEKTOpaMU;

JUCHHITIIMHBI

—  yMeTh  CTPOUTh U  HCCIEAO0BaTh
MaTeMaTHYECKHE MOJEIH.
B pesymprare = OCBOEHHSI  JUCLUIUIMHBI

OOYYarOIINICS TOKEH 3HATD:

— 3HAYEHHE MATEMATHYECKOW HayKH [UIs
pelieHusl 3a4ady, BO3HUKAIOIIMX B TEOPUH U
NpaKTUKe; I[UPOTYy M B  TOXKE  Bpems
OTPaHUYEHHOCTh MPUMEHEHUS MaTEMaTUYECKUX
METO/IOB K aHAJIM3y U MCCIEIOBAHUIO MPOLECCOB
U SIBJICHUU B MIPUPOJIE U OOIIECTBE;

— 3HAUYEHHE  MPAKTUKKU U BOIPOCOB,
BO3HHMKAKOIIMX B CaMOW MaTeMaTHKe s
dbopMUpOBaHUA W Pa3BUTHS MaTeMaTH4YECKOU
HAayKW; HWCTOPHUIO pa3BUTHA IMOHATUS YHCIA,
CO3JaHus MaTEMaTUYECKOTo aHainu3a,
BO3HMKHOBEHUS U Pa3BUTHSI T€OMETPUH;

—  YHUBEpCAJIbHBIN Xapakrep 3aKOHOB
JIOTUKM MAaTeMaTHUYeCKUX pacCyKIEHUH, UX
IPUMEHUMOCTh BO BCEX O0JIACTAX YEIOBEUYECKOM
NEeATEIbHOCTH;

BEPOSTHOCTHBIN Xapakrep
IIPOLIECCOB OKPYIKAIOIIEr0 MUpPA.

Ppa3IMYHbIX

OLICHKAa BBIITOJIHCHUA
WHANBUAYaJIbHBIX 3aI[aHI/Iﬁ C
HCIIOJIBb30BAaHHUEM

Pa3HOYpPOBHEBBIX 3a]a4
OIICHKA BBIMIOJIHEHUE 3aJaHui
JUISl TEMAaTUY€CKOTO KOHTPOJIS

OIICHKA pe3yIbTaToOB
coOecenoBaHUs MO 3aJaHUIM
TEMaTUYECKOTO KOHTPOJIS
OIICHKA 3aIUTHI peepaTon
HK3aMeH
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