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1 MACIIOPT PABOYEN NPOT'PAMMBI YYEFHOU JUCIHUATLIAHBI

MaTtemaTHKa
1.1 ObaacThr npuMeHeHnsi padoueii mMporpamMMbl
Pabouass mporpamma y4eOHOW MHUCHMUIUIMHBI SBISETCS YACThIO MPOrPaMMBbI TOJITOTOBKU
CIIEIIUATIUCTOB CpeaHero 3BeHa B cooTBeTcTBUU ¢ PI'OC mo cnenuaabHOCTH 09.02.07
HudopManinoHHbIE CHCTEMBI B IPOTPAMMHUPOBAHHE

1.2 Mecto y4eOHOH AUCHUIUIMHBI B CTPYKType NPOrpaMMbl IOATOTOBKH
CIIELIHAIHNCTOB CPEIHEro 3BeHa:
YuebHas nucnMimmHa «MaremaTtuka» SBIseTcs NPOQMIbHOM JUCHUILIIMHON — IIUKIIA
00111€00pa30BaTEIbHOM MOJATOTOBKH CTYJEHTOB.

1.3 Heau wm 3agaum y4eOHOMl IMCHMIUVIMHBI — TPeOOBAaHUSA K pe3yJabTaraMm
OCBOEHHUS Y4eOHOI TN CUUIIIHHBI:

B pe3synbrare ocBoeHUS yueOHOM AUCIMIUIMHBI O0YYAIOIIUICS JOJIKEH YMETh:

. BBIMIOJHATh apuMeTHyecKue JeHCTBUS HAJ 4YHUCIaMH, CcOYeTas YCTHbIE H
IMUCBbMCHHBIC NPUEMBI; HaXOAWUTb HpI/I6JII/I)K€HHI)Ie S3HA4YCHHA BCJIWMYMH W IMOrpCIIHOCTU
BI)I'-II/ICJIGHI/If/'I; CpaBHUBATDH YU CJIOBBIC BBIPAKCHU A,

. HAXOJUTh 3HAYEHUS] KOPHS, CTENEHH, Jorapudma, TPUrOHOMETPUUECKUX BBIPAKECHUI
Ha OCHOBE OIMNpEIEICHUS, HUCIOJIb3YsI MpPH HEOOXOIMMOCTH HWHCTPYMEHTAJbHBIE CPE/ICTBA;
MOJIb30BAThCS MPUOIMKEHHOM OLEHKOM NMPU MPAaKTUYECKUX pacyeTax;

. BBITIOJIHATE TIPeoOpa3oBaHue BBIPAKEHUH, NpPUMEHssT (OPMYIBI, CBSI3aHHBIE CO
CBOWCTBaMH CTETICHEH, T0rapu(MOB, TPUTOHOMETPUIECKUX (PYHKITHIA;
. UCIIOJIb30BaTh NMPUOOPETEHHBIE 3HAHUSA M YMEHUS B IPAKTUYECKOH JesTeNbHOCTH U

IIOBCEHEBHOM JKM3HM I NPAaKTUYECKUX pacuyeToB Mo ¢opMmynaM, BKIOYas (GOpMyIibl,
CoJIepiKalllie CTENEHHU, PaJuKalbl, JOorapu@mbl U TPUTOHOMETpUUYECKUE (DYHKIUU, HCIOIb3Ys
IpU HEOOXOIMMOCTH CIIPABOYHbIE MaTepHallbl U MPOCTEHIINE BHIYUCIUTEIbHbBIE YCTPOHCTBA;

. BBIUMCIIATH 3HaYEHMSI TI0 3a/IaHHOMY 3HAUEHHUIO apryMeHTa MpU pa3iINdHbIX crocobax
3aaHus QyHKIUY;

. OTpeNeNATh OCHOBHbBIE CBOWCTBA YHMCIOBBIX (YHKUUH, WUIIOCTPUPOBaTh HX Ha
rpadukax;

. CTpOUTh TpaduKHU M3YYEHHBIX (QYHKIMH, WIUTIOCTPUPOBATH MO TrpauKy CBOWCTBA
AJIEMEHTApHbIX (PYHKLIN;

. UCIOJIb30BaTh MOHATHE (QYHKIINU JJIs1 ONMCAHUS M aHAJIN3a 3aBUCUMOCTEH BEJIMUUH;

. MCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHUSI U YMEHHUS B MPAKTUUYECKOU JAEATEIbHOCTU U

MOBCE/IHEBHON KU3HU U1 OIMCAaHUS C MOMOUIbI0 (DYHKUMH pa3INMYHbIX 3aBUCHUMOCTEH,
NpeJCTaBIeHUs UX rpapMuecKu, UHTepIpeTaliy rpauKoB;

. HaXOJUTb IIPOU3BOJIHBIE AIIEMEHTAPHBIX (PYHKIINMH;

. MCIOJIb30BaTh MPOU3BOIHYIO JUIsl TPOBEIEHUS MPUOINKEHHBIX BbIUMCICHHUH, peraTh
3a/1a4¥ MPUKJIAJHOTO XapaKTepa Ha HaX0)K/IeHue HauOOJIbIIEr0 U HAUMEHBIIIETo 3HAYEHUs;

. BBIUUCIIATH B TMPOCTEHIIMX Cly4yasX IUIOMaAd MU OO0bEeMBbl C MCIOJIb30BAaHUEM
OIIPENIEJICHHOI O UHTETpaa;

. HCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHUSI U YMEHHUS B MPAKTUUYECKOW IEATEIbHOCTU U

MOBCEIHEBHON JKM3HM [UIsl pEHIeHHs 3a/lad, B TOM YHCJIE COIUAIBbHO-DKOHOMUYECKUX U
¢u3nueckux, Ha HauOONbIIME M HAMMEHBIIME 3HAYeHHs, Ha HAXOXICHHE CKOPOCTH U
YCKOPEHUS;

. pelaTth palnuoHaJbHbIE, MOKa3aTelbHble, Jorapu(pMHUYecKre, TPUTOHOMETPHUUECKUE
YpaBHEHHUS, CBOJSIIMECS K JIMHEWHBIM U KBaJpaTHBbIM, a TaKKe€ aHAJIOTMYHbIE HEPAaBEHCTBA U
CUCTEMBI;



U] UCTIOJIb30BaTh IpaUUecKrii METO ] peIIeH!s ypaBHEHHI U HEPABEHCTB;

° n300pakaTh Ha KOOPAWHATHOM IIOCKOCTH PEIICHUS YpaBHEHWW, HEPABEHCTB U
CHCTEM C ABYMS HEU3BECTHBIMH;

[ ] COCTaBJIATHL H pemaTL ypaBHeHI/ISI nu HepaBeHCTBa, CBA3BIBAKOIIINEC HCECU3BCCTHBIC
BCJIMYHHBI B TCKCTOBBIX 3aJaydax,

° HCITOJIB30BaTh NMPHOOPETCHHBIC 3HAHKWS U YMEHHUS B MPAKTHYCCKOH NEATEILHOCTH H
MOBCEHEBHOM KU3HHM [UJII TIOCTPOSHUS W HCCIACAOBAHUS MPOCTEHIIMX MaTeMaTHYECKHX
MOJICIICH;

° pemarh mOpocTedime KOMOWHATOPHBIC 3aJadyd METOAOM Iepedopa, a Takke C
HCITOJIb30BAaHUEM U3BECTHBIX (JOPMYIT;

] BBIYUCIISAT B TMPOCTEHIINX CIIydasX BEPOSITHOCTH COOBITMH Ha OCHOBE IOZCYETa
YlCclIa UCXOJ0B;

° HCITOJIH30BaTh NMPHOOPETCHHBIC 3HAHKWSA M YMEHHUS B MPAKTUYECKOW JCSITCIBHOCTH U
HOBCGHHGBHOﬁ JKNU3HU JI1 aHaJIu3a peaanblx YHCJIOBBIX AAaHHBIX, HpeILCTaBJIeHHLIX B BHJIC
rpaduKOB U JUarpaMm, a Takke I aHaIM3a HHQOPMAITUU CTAaTUCTHIECKOTO XapaKTepa;

. pacrio3HaBaTh Ha 4YEpTEXax M MOJEISIX IMPOCTPAHCTBEHHbIE (OPMBI; COOTHOCHUTH
TpEXMEpHbIE OOBEKTHI C UX OMUCAHUAMHU, U300pAKEHUSIMH;

. OIMCHIBATh B3aUMHOE PACIIOJIOKEHUE MPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE;

. aHaJIM3UPOBaTh B MPOCTEHIIMX CilydasX B3aMMHOE pacloJIOKEHHE OOBEKTOB B
IIPOCTPAHCTBE;

. n300paxkaTb OCHOBHBIE MHOTOI'PDAaHHUKHU M KpPYIJIbIE TEJA; BBIIOJHATH YEPTEKHU IO
YCIIOBUSIM 3ajiay;

. CTPOUTH MpoOCTEeiIINe cedeHus Ky0a, IPU3Mbl, TUPAMUIbL;

. pelars IUIAaHUMETPUYECKHE M IPOCTEHIIME CTEPEOMETPUUYECKHE 3aladd  Ha
HaXO0X/IEHUE T€OMETPUUYECKUX BEJTNUMH;

. UCII0JIb30BaTh IPU PELUICHUN CTEPEOMETPUUECKUX 3a/1ad IJITaHUMEeTpUdecKre (pakTsl U
METO/IBI;

. IIPOBOAMTD JJOKA3aTEJIbHbIE PACCYXKACHUS B X0J1€ PELLICHUS 3a1a4;

. MCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHUSI U YMEHHUS B MPAKTUUYECKOU AEATEIbHOCTU U

MOBCEIHEBHON JKM3HU JJI MCCIEAOBaHUA (MOJEIMPOBAHMS) HECIOXKHBIX MPAKTHUECKUX
CUTyalluii Ha OCHOBE M3YYEHHBIX (OPMY] M CBOMCTB (UIyp, a TaKKe BBIYMCICHHUS OOBEMOB U
IUIOIIAJEH TOBEPXHOCTEM IIPOCTPAHCTBEHHBIX TEJI IPU PEIIEHWM MPAKTUYECKUX 3ajaad,
UCTOJIb3Ys MPU HEOOXOIUMOCTH CIIPABOYHUKHU M BBIYHCIUTENBHBIE YCTPOHCTBA.

B PE3YIbTAaTC OCBOCHUA yqe6H0ﬁ JAUCITUITIINHBI O6y‘IaIOH_II/II‘/’IC$[ JOJIDKCH 3HATb.

° 3HAYCHHE MaTeMaTHYECKOU HAayKH I PCIOCHHA 3aJiad, BO3HUKAIOIIUX B TCOPUU H
IMMPAKTHUKE; HIUPOTY U B TO KE BPEMA OIpaHUYCHHOCTD MPUMCECHCHUA MAaTCMATHUYCCKUX METOJ0B K
aHaJIN3y U UCCIICAOBAHUTIO TPOICCCOB U SIBJICHUH B mpupoac n 06H.[CCTBC;

° 3HAQYCHHUEC TMPAKTUKH U BOIIPOCOB, BO3HUKAIONIMX B caMOM MaTeMaTHKE JJIA
q)OpMI/II)OBaHI/IX U pa3sBUTUA MaTeMaTH4IeCKOM HAayKH; HCTOPHIO pPAa3BUTUA IOHATHA YHUCIIA,
CO3aHUA MAaTEMAaTUYICCKOTO aHAJIN3d, BOSHUKHOBCHUA U PA3BUTHA T'COMCTPHUHU,

] YHUBEPCAIbHBIM XapakTep 3aKOHOB JIOTMKM MaTEMaTUYECKHX pPaCCyKIECHUH, HX
MIPUMEHHUMOCTB BO BCEX 001aCTIX YEIOBEUYECKOU IeITeTbHOCTH;
) BEPOSITHOCTHBIN XapaKTEP Pa3IMYHBIX MPOLIECCOB OKPYKAIOIIETO MUpa.

OcBoecHue COACPIKaHUMA y‘-IC6H01>i JUCLMIUINHEL «MaTteMaTHKa» obecrieuynBaeT JOCTHIKCHHC
CTYACHTaMU CJIICAYIOIINX PE3YJIbTATOB:
o JIMYHOCTHBIX:



—  c(opMHPOBAaHHOCTh TMPEACTABICHUH O MaTeMaTHKE KaK YHHUBEPCAJIHHOM SI3bIKE
HAaYKH, CPE/ICTBE MOAEIUPOBAHUS SBJICHUI U POLIECCOB, UJIESX U METOJIaX MaTeMaTHKHU;

—  I[IOHMMaHME 3HAUYUMOCTH MAaTEMaTHKU I Hay4YHO-TEXHMUYECKOIro Iporpecca,
c(OPMHPOBAHHOCTh OTHOIICHUS K MAaTeMaTHKE KaK K YacTH OOIIEYEeIOBEYECKOW KYJIbTYPHI
yepe3 3HaKOMCTBO C UCTOpUEH pa3BUTHsI MaTEMAaTUKHU, BOJIIOLIMEN MaTeMaTU4eCKUX UIeH;

—  pa3BUTHE  JIOTHYECKOTO  MBIIUICHHUS,  MPOCTPAHCTBEHHOTO  BOOOPAXKECHHMS,
QITOPUTMUYECKON KyJIbTYPHI,  KPUTHYHOCTH MBIIUICHUS Ha YypPOBHE, HEOOXOIUMOM JUIS
Oyaymelt  npodeccHOHaIbHOM — JAEATENBHOCTH, JUIsl  NPOJOJDKEHMs — o0pa3oBaHUA U
camMo00pa3zoBaHus;

—  OBJAJEHME MaTEeMAaTUYECKMMU 3HAaHUSAMM M YMEHHUSAMH, HEOOXOIUMBIMU B IIO-
BCE/IHEBHOW KM3HH, U1 OCBOCHUS CMEXHBIX €CTECTBEHHOHAYUHBIX JAUCUUIUIMH U JAUCLUIUINH
po(ecCHOHANLHOTO [HUKJIA, JUIsl TOJydeHUs oOpa3oBaHHsl B 00JacTsax, He TpeOyrOmmx
yri1yOJeHHON MaTeMaTH4ecKoi MOATrOTOBKH;

—  TOTOBHOCTh U CIIOCOOHOCTH K OOpa3oBaHMIO, B TOM YHCJE CaMOOOpa3OBaHHUIO, Ha
NPOTSDKEHUHM BCEH JKU3HHM; CO3HATEIbHOE OTHOIIEHHE K HEMPEPHIBHOMY OOPa30BaHHUIO Kak
YCIIOBHIO YCIIEHIHOM Npo(hecCHOHaIbBHONW U 00IECTBEHHOM JesITENbHOCTH;

— TOTOBHOCTb U CIIOCOOHOCTb K CaMOCTOSITEJIbHON TBOPUYECKONH U OTBETCTBEHHOU
JESTEIbHOCTH; TOTOBHOCTh K KOJIJIEKTUBHOM paldoTe, COTPYJHUYECTBY CO CBEPCTHUKAMU B
00pa3oBaTebHON, 0OLIECTBEHHO MOJIE3HOM, ydeOHO-UCCIe10BaTEIbCKON, TPOEKTHOW U APYTUX
BUJAX JEATEIIbHOCTH;

—  OTHOUIEHHE K MpOo(eCcCHOHAIBHON JeATeNbHOCTH KaK BO3MOXHOCTH Yyd4acTus B
pEIIeHUH JTMYHBIX, OOIIECTBEHHBIX, TOCY/IaPCTBEHHBIX, OOIICHAIIMOHAIBHBIX PO0IeM;

. MeTanpeaMeTHBIX:

—  YMEHHME CaMOCTOATEJIBHO ONPEIENATh LEIH JAEATeNHOCTH M COCTaBIATH IJIaHbI
NeSITeIbHOCTH;

—  CaMOCTOSITEJIbHO OCYIIECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBAThH JESATENBLHOCTD;
MCIIOJIb30BaTh BCE BO3MOXKHbBIE PECYPCHI JJISl IOCTHIKEHUS IIOCTABJIEHHBIX LI€JEH U peaan3alnuu
IUTAaHOB JIESITEILHOCTH;

—  BbIOMpAaTh YCHEIIHbIE CTPATETUU B PA3IMYHBIX CUTYALUSX;

—  yMEHHME NPOAYKTMBHO OOIIaThCsl M B3aUMOJAEHMCTBOBAaTh B IPOLIECCE COBMECTHOM
NEeSATENIbHOCTH, YYUTHIBaTh MO3ULMU JIPYITMX YYacCTHUKOB JEATEIbHOCTH, 3((HEKTHUBHO
paspenatb KOH()IUKTHI;

—  BJIQJICHHE HaBbIKAMU II03HABATEJIbHOM, Y4eOHO-MCCIEN0BAaTEIbCKOW U IMPOEKTHOM
JeSITEIbHOCTH, HaBbIKaMU Pa3pelIeHus mpooem;

—  CIIOCOOHOCTb M TOTOBHOCTb K  CaMOCTOSITEJIbHOMY IIOMCKY METOAOB peIICHUs
MPAKTUYECKUX 3aj[a4d, IPUMEHEHHUIO PA3JIMYHBIX METO/I0B TO3HAHMUS;

—  TOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOSTEIbHOM HMH(OPMAIMOHHO-TIO3HABATEIbHOM
NeSITeIbHOCTH, BKJIIOYAs YMEHUE OPUEHTHPOBATHCS B PA3JIMYHBIX MCTOYHMKAX HHGOpMAIMH,
KPUTHYECKH OLIEHWBAaTh U HHTEPHPETUPOBATh HWH(OPMAILINIO, MO- JYy4aeMYI0 M3 pa3Iu4HbIX
VCTOYHUKOB; BIIQJICHUE S3BIKOBBIMH CPEICTBAMH: YMEHHE SICHO, JIOTUMYHO M TOYHO H3JIararb
CBOIO TOYKY 3PEHHUS, UCIIOIb30BaTh a/IEKBAaTHbIE SI3bIKOBBIE CPEJICTBA;

—  BIJIQJICHUE HaBbIKAaMM IIO3HABATENbHON peQeKCUM KaK OCO3HAaHUS COBEpIIAEMBIX
JENCTBUI U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, IPAHUL] CBOErO 3HAHUS
U HE3HaHMs, HOBBIX MIO3HABATENbHBIX 3a]1a4 U CPEJCTB AJIS UX JOCTH)KCHHUS;

—  1eJeYCTPEMJIEHHOCTh B TOMCKaX M HPUHATHM pEIIeHUH, cOoO0OpasUTEeIbHOCTh U
UHTYHUIMS, Pa3BUTOCTh IMPOCTPAHCTBEHHBIX MPEACTABICHUH; CHOCOOHOCTh BOC- MPUHUMATH
KpacoTy U FapMOHUIO MUDA;

. MpeIMeTHbIX:
—  ¢(hOopMHUPOBAHHOCTH MPEICTABIEHUN O MaTeMaTHKE KaK YaCTH MHUPOBOU KyJIbTYpPbI U
MECTe MaTeMaTHKH B COBPEMEHHOW LMBHIM3ALMK, CIOCOOAaX OMHMCAHUS SIBICHUNH pealbHOTO
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MHpa Ha MaTeMaTHYeCKOM s3bIKe; C(POPMHUPOBAHHOCTH TMPEACTABICHUI O MaTeMaTHUYECKUX
MNOHATHAX KaK BAXHEHIINX MATEMaTHYECKMX MOJENSX, MO3BOJIOIUX ONMCHIBATH U HM3y4daTh
pa3HbIE IIPOLIECCHI U SIBICHUS;

—  IOHMMAaHHME BO3MOJKHOCTH aKCHOMAaTHYECKOTO IIOCTPOCHUS MaTEMAaTUYECKUX
TEOPUL;

—  BIAJCHHE METOJAMH JI0Ka3aTeIbCTB M aITOPUTMOB DPELIEHUS, YMEHUE HUX IIPHUMeE-
HSATB, IPOBOJUTH TOKA3aTEIbHbIE PACCYKICHUS B XO/I€ PELICHMS 3a/1a4;

—  BIJAJCHME CTAHJIAPTHBIMM IPUEMAMM PELICHUS PALMOHAIBHBIX U UPPALUOHAIBHBIX,
IIOKA3aTEJIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHECHUN M HEPABEHCTB, UX CHUCTEM;
HCII0JIb30BaHUE FOTOBBIX KOMIIBIOTEPHBIX IIPOrPaMM, B TOM YUCIE AJIA I10- UCKA ITyTH PEILICHUs
Y WUIFOCTPALMY PELICHUSI YPABHECHUN U HEPABEHCTB;

—  c(OopMHPOBAHHOCTh NPEACTABICHUNH 00 OCHOBHBIX IOHATUSAX MAaTeMaTUYeCKOro
aHalu3a ¥ MX CBOWCTBAaX, BIIAJEHME YMEHUEM XapaKTepU30BaTh IOBeICHUE (YHKLHUH,
UCIIOJIb30BAaHUE MTOITYYCHHBIX 3HAHUM JIUI OIIMCAHUA U aHAJIN3a PEAIbHBIX 3aBUCHUMOCTEH;

—  BIAJICHHE OCHOBHBIMM IIOHATHSAMHU O IUIOCKHX M IIPOCTPAHCTBEHHBIX I'€OMETpHUYE-
CKUX (urypax, ux OCHOBHBIX CBOMCTBax;

—  ¢(hOpMHUPOBAHHOCTh YMEHHUSI PACIIO3HABATh I'€OMETPUUYECKUE (UIYpbl Ha yepTexkax,
MOJEIISIX U B PEAIBHOM MHUPE;

— IPUMEHEHHE U3YYEHHBIX CBOMCTB reOMETpUYecKUX (uryp v Gopmyn A pereHHs
r€OMETPUYECKHX 3a/1a4 U 3a]a4 C IPAKTUYECKUM COJIEPKaAaHUEM;

— c(OpPMHPOBAHHOCTh NPEACTABICHUN O Npoleccax U SBJICHUSAX, UMEIOLIUX Bepo-
ATHOCTHBIA XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAJIbBHOM MHUPE, OCHOBHBIX IOHATHUAX
2JIEMEHTapPHON TEOPHUH BEPOSATHOCTEM;

— YMEHUH HaXOJIUTh U OLIEHUBATh BEPOSATHOCTU HACTYILJICHUS COOBITUI B MpOCTEHIINX
IIPAKTUYECKUX CHUTYalUsIX U OCHOBHBIE XapaKTEPUCTHKH CIIy4allHbIX BEJIUYUH;

— BIIQJICHUE  HABBIKAMU MCIOJIb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX IPOrpPAMM IIPU
pellIeHnN 3a1a4.



2 CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIHUILIAHBI

Buna yueOHo# padoThI O0bem yacon
MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 296
O0s3aTesIbHAsE Ay IMTOPHAs yueOHas1 Harpy3Ka (Bcero) 278

B TOM YHCJIC:

1abopaTopHbIe paObOTHI -

IPAKTUYECKHUE 3aHATUS 162

KOHTpOJIbHAs paboTa -

KYpCOBOM MPOEKT

Koncyabranun 7
[IpomexxyTounas arrectamnus B hopme nudhepeHIIMPOBaHHOTO 3a4eTa, 6
HK3aMeHa




2.1 TemaTnyeckuii MJIaH U cojiep:KaHNe Y4eOHOH TUCHMILUINHBI MaTeMaTuka

Ne
3aAHATHA

HauMenoBanue
3aHATH, JIJA0OPATOPHbIE U MPAKTHYECKHE 3AHATHS

KoJs-Bo yacoB o
pasaesiaM U TeMaM

Bceero
BT.4Y. 10 BUAAM
3aHATHI
(1abopaTOpPHBIX,
NPAKTHYECKHX,
KII)

TpeOoBaHme K pe3yjabTaTam
OCBOEHUS THCHHUILINHBI

YpoBeHb
OCBOEHHUA

1

w
I

Paznen 1 Auarebpa

w
N
N
o

Tema 1.1

Pa3zButie noHITHA O YKCIIE

Maremartnka B IpakTHYECKOW neArenbHOCTU. llenm u 3amaunm
N3y4YECHUs MaTeMaTHKH B YUPEKICHUAX CPEIHETO
npodeccuoHaIbHOTO 00pa3oBaHusA. JleHCTBUTENbHBIE 4YHCIA.
[TpuOnuKkeHHbIe BEIYUCIEHUS U BBIUYMCIUTEIbHBIE CPEACTBA

3HaTh: 3HAUYEHHE MAaTEMaTUUECKOU
HaYKI/I JUJIA pe[HeHI/ISI 3aaad,
BO3HHUKAOIINUX B TCOPHH U
HpaKTI/IKe; 3HAYCHUC HpaKTI/IKI/I n
BOIIPOCOB, BO3HHUKAIOIIUX B CAMOM
MaTemaTHke s GOpMUPOBAHUS U
pa3BUTHS MAaTEMATHUECKON HAYKU;
I/ICTOpI/IIO paSBI/ITI/ISI IIOHATHSA YHCJIA,
YVHHUBEpCAIbHBINA XapaKkTep 3aKOHOB
JIOTUKHU MAaTECMATHUUYCCKUX
paccyXIeHUi, UX TPUMEHUMOCTh
BO BCEX 00JIaCTAX YEIOBEYECKOMN
eI TEIILHOCTH.

3HaTI) nu YMGTI): HaXOIUTHb
aOCONIIOTHYIO U OTHOCHTEIBHYIO
MOTPEITHOCTH YUCEIT

Komimmiekcuple 4ucina. HeﬁCTBHH C KOMIIJICKCHBIMHU 4YUCJIIaMU B
anrebpandeckoit popme.

3HATh U yMETh: BHITIOTHATH
JIEACTBHSI C KOMIUIEKCHBIMHU
qriciaMu B anreOpandeckoi hopme

1,2




3 [IpakTnueckoe 3ansitue. [{eCTBUSA C KOMIUIEKCHBIMUA YHUCJIaMU B 2 n
anrebpandeckoii popme. P
ema 1. OpHHU, CTETICHU ¥ JIoTapu(Mbl HaTh: CBOMCTBA CTEMECHU U
T 1.2 | K , 26 18 3 erne
4 CreneHu ¢ ACHCTBUTEIIHHEIM II0KA3aTEIEM, HX CBOMCTBA. 2 norapudma; 1,2
5 KopHu HaTypaJIbHOH CTENIEHU U3 YMCila U UX CBOWCTBA. 2 YMeTh: HaXOJIUTh 3HAYCHHS KOPHS, 1,2
6 [Ipaktuueckoe 3anstue. Boruncinenune creneneir. CpaBHEHUE 2 21p CTENEHH, Iorapuma, Ha OCHOBE
CTENEHEH. ornpezeNieHusl, UCIONb3ys IPU
7 [IpakTnueckoe 3aHsTHE. BblUMCIEHHME W CpaBHEHUE KOPHEH, 2 2np HEOOXO0AMMOCTH
BrinosiHEHUE pacyETOB ¢ paguKaIaMHu. MHCTPYMCHTAJILHBIC CPCLICTBA,
8 [TpakTuyeckoe 3aHATHE. ITpeoOpa3oBanus CTEIEHHBIX 2 2np TOJIE30BATHCS PUOMIKCHHOI
BBIPAKCHUM. OILIEHKOM IIPH IIPAKTHYECKUX
9 [TpakTrueckoe 3aHSTHE. [TpeoOpa3zoBanus CTETICHHBIX 2 2mp pacacrax
BBIPAKEHHil. YMeTh: BBINOTHSITH
10 Jorapudm umcna. OCHOBHOE JIOrapU(PpMHYECKOE TOKIECTBO. 2 npeodpasoBaHue BHIPAKEHUH, 1,2
JIeCATUYHBIE U HATYPAJILHBIE JIOrapU(MEL. TIPUMCHIS q)OPMyHI’I’UCB’BaHHHe co
11 [IpaBuna pneiictBust ¢ norapudmamu. Ilepexon k HOBOMy 2 CBOUCTBAMH CTCIICHCH, 1,2
OCHOBAHHUIO. norapr¢pMos
12 [TpakTnueckoe 3anstue. HaxoxxneHue 3HaueHui sorapupma 1o 2 2np
POM3BOJILHOMY OCHOBAHHIO.
13 [Mpaktuyeckoe 3anHstue. llepexox OT OJHOTO OCHOBaHHS K 2 2mp
JPYTOMY, BEIYHCIICHUE U CPAaBHEHHE JIOTapU(MOB.
14 [TpakTueckoe 3anarue. JlorapudmupoBaHue U NOTEHIUPOBAHUE 2 2np
BBIPAKCHUI.
15 [TpakTideckoe 3ansTHe. Penenne noka3zaTelbHBIX YpaBHEHUN. 2 2mp
16 [TpakTdeckoe 3ansTue. Pemenue norapudmMudecknx ypaBHEHUH. 2 21mp
Pa3nes 2 OCHOBBI TPUTOHOMETPHHU 28 14
3HaTh U yMETh: BHITIOTHATH
Tema 2.1 | OCHOBHBIE IOHATHUS 2 .
npeoOpa3oBaHKe BBIPAKEHUH,
17 Panuannas u rpagycHas mepsl yria. CuHyC, KOCUHYC, TAHT€HC U 2 1,2
KOTAHTCHE Trca npUMeHsist JOPMYJIbI, CBS3aHHBIE C
: OCHOBHBIMH
Tema 2.2 | OCHOBHbIE TPUTOHOMETPUUECKHE TOXKIECTBA 12 6
TPUTOHOMETPUYECCKHUMHU
18 Tpuronomerpuyeckue GyHKIIMHA YUCIOBOTO apryMEHTA. 2 TOIECTBAMH H X CIIEICTBHAMI 1,2
OCHOBHBIE TPUTOHOMETPHUIECKHE TOXKIECTBA U MX CIIC/ICTBUSI.
19,20 [IpakTueckoe 3ansiTue. OCHOBHBIE TPUTOHOMETPUUYECKUE 4 4mp 3HaTh U YMETh: BBINOJIHATh

TOXJIECTBA.

npeoOpa3oBaHNe BBIPAKEHUH,
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21,22 ®opmynsl npuseneHus. Popmyssl CyMMbl M pa3HOCTH JIBYX 4 npUMEHSS POPMYIIbI IPUBEICHHUS, 1,2
yri0oB. @opMyJibl ABOWHOIO U MOJIOBUHHOI'O YIJIOB. CYMMBI U Pa3HOCTH JIBYX YIJIOB,
23 IIpaxktrueckoe 3ansatue . Dopmyiisl npusBeacHus. @opmyiibl 2 2np JIBOMHOT'O Y IIOJIOBUHHOI'O yIJIOB
CYMMBI ¥ pa3HOCTH JIBYX YIJIOB.
Tema 2.3 | IIpeoOpa3oBaHus MPOCTEUITUX TPUTOHOMETPHUECKUX BBIPAKCHUN 4 2 3HaTh U YMETh: BBIIOJIHATh
24 dopMyItbl TpeoOpa3oBaHUsI CYMMBI TPUTOHOMETPUUYECKHIX 2 npeoOpa3oBaHre BbIpAKECHHUH, 1,2
(GyHKIMH B IPOU3BE/ICHUE U TIPOU3BENICHUS B CYMMY. npUMeHssT POPMYIIbI IPUBEICHHUS,
25 IIpakTnyeckoe 3ansarue. [IpeobpazoBaHue cymMmbl 2 2mp CYMMBI U Pa3HOCTH JIBYX YIJIOB,
TPUTOHOMETPUYECKHUX (PYHKIUH B IPOU3BECHUE U POU3BEICHHS JBOWHOTO ¥ TIOJIOBUHHOTO YTJIOB,
B CyMMY. peoOpa3oBaHus CyMMBbI
TPUTOHOMETPHUYECKUX (DYHKIUN B
IPOU3BECHUE U ITPOU3BEACHNUS B
CyMMY
Tema 2.4 | TpuroHomMeTpuuecKue ypaBHEHUs] U HEPaBEHCTBA 10 6
26 OOpaTHbIe TPUTOHOMETpUYECKUE QYHKIUH. 2 1,2
27 [IpakTrueckoe 3aHsaTHe. Brrunciaenne oOpaTHBIX 2 2np
TPUTOHOMETPHUYECKUX (DYHKIUH. .
v YMeTs pemiaTh IpocTenIme
28 [Ipocreiinye TpPUroHOMETPUUECKHUE YPaBHEHUSI. 2 1,2
= TPUTOHOMETPUUYECKUE YPABHEHMUS
29 [TpakTrueckoe 3aHsaTHe. Perenune npocTerdmmx 2 2np
TPUTOHOMETPHUYECKUX YPAaBHEHUH.
30 IIpakTnueckoe 3ansATue. Pemenne npocrenmmx 2 2np
TPUTOHOMETPHUYECKUX HEPABEHCTB.
Paznen 3 @yukuuu, ux cBOicTBA U rpaduKu 36 22 3HATh ¥ YMETh: BEIYUCIATH 3HAUCHUS
Tema 3.1 q)yHKHI/II/I, CBOMCTBa q)yHKIII/Iﬁ 18 12 (I)YHKLII/Iﬁ 110 3aJaHHOMY 3HAYCHHIO
31 OO6nacte ompeneneHust ¥ MHOXKeCTBO 3HaueHUH. CriocoOsl 2 apryMeHTa IpHy pa3IMuHBIX CII0C00ay 1.2
3amanus QyHkiui. ['padux GyHKIIMN. 3amaHusl QYHKIUH, ONIPEIEISTh
32 [TpakTuyeckoe 3aHsTHE. MOHOTOHHOCTB, YeTHOCTb, HEUYETHOCTb, 2 2np OCHOBHBIE CBOIMCTBA YHCIIOBBIX
OTPaHUYEHHOCTH, MEPUOTUIHOCTb. (byHKLINH, HIUTIOCTPUPOBATh UX HA
33 [IpakTnueckoe 3ansarue. [lpomexxyTku Bo3pacTanus U yObIBaHMs, 2 2np rpauKkax; CTpOUTh rpapuKu
HauOoJIplIee U HAMMEHbIIIee 3HAYeHU s, TOUKH SKCTPEMYyMa. U3YYEHHBIX (DYHKITHIA,
34 [IpakTuueckoe 3ansatue. [IpomexxyTku Bo3pacTanus U yObIBaHMUS, 2 2mp WJUTIOCTPUPOBATH 1O TpaduKy
HauOoJIpIIIee M HAMMEHbIIIee 3HAYCHHU s, TOUKH IKCTPEMyMa. CBOMCTBA 3JIEMEHTAPHBIX (PYHKIUH;
35 [IpakTuueckoe 3ansarue. I'paguueckast HHTEpIpeTaIysi CBOUCTB. 2 2np UCIIOJIB30BATh MOHATHE QYHKIIUHU 11
36 [IpakTuyeckoe 3anstue. [loctpoenue u uyrenue rpadukoB 2 2np ONHCAHMs U aHAJIN3a 3aBUCUMOCTEH

byHKIHi.

BCJIIMYHH, UCII0JIb30BAaTh
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37 [IpakTuyeckoe 3ansTue. I[lpumepsl 3aBUCUMOCTEN MEXKIY 2 2np npuoOpeTeHHbIC 3HAaHUS U YMEHUS B
NIEPEMEHHBIMH B PeaIbHbIX Ipoleccax. MPAaKTUYECKOH EATEIbHOCTH.
38 Apudmerndeckue onepanuu Hag Gyaxusivu. CroxHas 2 1
¢bynkuusa. Komnosunus pynkuuii. [Tonstie o HenmpepsIBHOCTH
(GyHKIHH.
39 OO6macTh onpeAesieHus] © MHOYKECTBO 3HaUYE€HUN 00paTHOM 2 1
¢ynkuuu. I'paduk oOpatHoii HyHKIMH.
Tewma 3.2 | CreneHHble, MOKa3aTeIbHbIC, JOTapU(OMHUUECKHUE U 18 10
TpuroHomerpuyeckue Gpynkun. OOpaTHbie TPUTOHOMETPHUYECKUE
byHKIHAH
40 Crenennast GyHKIuS , €€ rpaduK U CBOWCTBA. 2 1,2
41 ITokazarenpHas pyHKIMS , ee rpaduK U CBOWCTBA. 2 1,2
42 Jlorapudmuueckas ¢pyHkius , ee rpaduk 1 CBONCTBA. 2 1,2
43 [Ipaktuyeckoe 3anstue. [loctpoenne rpaguKoB CTETIEHHBIX, 2 2mp
110Ka3aTeIbHbIX U JIorapu(PMUUecKUX QyHKIMI.
44 [IpakTnueckoe 3anarue. Tpuronomerpuyeckue QyHKIUS , UX 2 2n0p
rpaduKu U CBOMCTBA.
45 [IpakTuueckoe 3ansatue. OOpaTHbIE TPUTOHOMETPUUECKHE 2 2n0p
GyHKIMY , X rpaduKu ¥ CBONCTBA.
46 [IpeoOpaszoBanus rpadukoB GyHKIHH (TTapauIeTbHBIN TEPEHOC, 2 1,2
CUMMETpHS, PACTSDKEHHE U CIKATHe).
47 IIpakTuueckoe 3ansarue. [IpeoOpa3zoBanue rpaduka GyHKIUH. 2 2mp
48 [IpakTnueckoe 3aHaTue. YpaBHEHUE FrapMOHUYECKOT0 KOJIeOaHMUs. 2 2np
Pa3nen 4 YpaBHeHusI M1 HepaBeHCTBA 32 16 YMeThb: pemarb paluoHalbHbIE,
Tema 4.1 | YpaBHeHUs U CUCTEMbI YPAaBHEHUH. 18 10 MOKa3aTelbHbIe, IOTapupMUUECKUe,
49,50 PanyoHnanbHble ypaBHEHHA U cUCTEMBl. OCHOBHBIE IPUEMBI UX 4 TPUTOHOMETPHUYECKHE, CBOIAIIMECS K 1,2
pereHusl. JMHEWHBIM U KBa/IPaTHBIM
51 [TpakTuyeckoe 3aHsaTHE. PemeHne palnoHaIbHBIX YpaBHEHUH U 2 2np YpaBHEHMSI, a TAK)KE aHAJTOTMYHbIE
CHCTEM. HEPaBEHCTBA; PelIaTh
52 WppanmonanbHble ypaBHeHUsl. OCHOBHBIE IPUEMBI UX PELICHHUS. 2 anreOpandyeckue ypaBHEHHUS, 1,2
53 [TpakTnueckoe 3ansTue. [lokazaTenbHble ypaBHEHUS U CUCTEMBI. 2 2mp HEPaBEHCTBA, CUCTEMBI I'paUUECKUN 1,2
OCHOBHbBIE IPUEMBI HX PEIICHUS. METOZ0M
54 [IpakTuyeckoe 3anstue. Jlorapupmudeckrue ypaBHEHUS U 2 2np

cucTeMbl. . OCHOBHBIE MMPHUEMBI X PCIICHU.
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95 IIpaxkTrueckoe 3aHsaTue. Penenue nokasaTesbHbIX U 2 2mp YMeTb: BBIIOIHATH
JoTapu(MHUYECKUX YpaBHEHUH. npeoOpa3oBaHKE BBIPAKEHUH,
56 Tpuronomerpuueckue ypaBHeHUsl. OCHOBHBIE ITPUEMBI UX 2 npUMeHss POPMYIIBI, CBS3aHHBIE CO 1,2
penieHusl. CBOMCTBAMM CTEIICHEM,
57 [IpakTnueckoe 3aHsATue. PelieHne TpuroHoMeTpuIecKux 2 2np JorapugpmMoB
YpaBHEHUU.
Tema 4.2 | HepaBeHcTBa 10 4
58 [IpakTryeckoe 3ansaTHe .PannoHanbHble U HppallMOHAIbHBIE 2 2np
HepaBeHCTBa. OCHOBHBIC IPUEMBI X PEIICHUSI.
59 MeToa HHTEPBAJIOB. 2 1,2
60 [TokazaTenbHbIC U JOoTapudMHUUecKre HepaBeHCTBA. OCHOBHBIC 2 1,2
MIPUEMBI UX PEIICHHUS.
61 [IpakTrueckoe 3aHsATHE. PerieHne HepaBeHCTB. 2 2np
62 [Ipocreiimune TpuroHoMeTpuyeckrue HepapeHcTBa. OCHOBHbBIE 2 1
IIPUEMBI UX PELICHHUS.
Tema 4.3 | Micrionb30BaH#€e CBOWCTB M rpauKOB (PYHKIUH MPH PEILICHUH 4 2
ypaBHEHHUH U HEPABEHCTB.
63 N300paxkeHne Ha KOOPIUHATHOMN TUIOCKOCTH MHOKECTBA PEIICHUI 2 1,2
yYpaBHEHMH U HEPABEHCTB C JBYMs NEPEMEHHBIMH U UX CHCTEM.
64 [IpakTuueckoe 3ansaTue. VMcnonb3oBaHue CBONCTB U rpaMKoB 2 2n0p
(GyHKIMHN 1715 pelieHus] ypaBHEHHH U HEPaBEHCTB.
Pa3nesn 5 Hauana matemMaTn4yeckoro aHajausa 46 32 3HaTh: IPUMEHEHHE
MaTeMaTHYECKUX METOJIOB K
aHaJIM3y U UCCIIEJOBAHUIO
IIPOLIECCOB U SBJICHUI B IPUPOJE U
o011ecTBE YMETh: HaXOJUTh
IPOM3BOJIHBIE JIEMEHTAPHBIX
(GyHKIMI; UCTI0Ib30BaTh
IIPOM3BOJIHYIO ISl IPOBEIECHUS
NPUOJIMKEHHBIX BBIYHCICHUH,
pelaTh 3aa4u IPUKIaIHOTO
XapakTepa Ha HaXO0XKJICHHE
HauOOJIBIIEr0 ¥ HAMMEHBIIETO
3HAYCHUS
Tema 5.1 ITocnenoBaTrenbHOCTH 6 2 3HATh: ONPEACIICHUS YUCIOBOM
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OmnpeneneHre YUCIOBOM MOcaen0BaTENbHOCTH. CIIOCOOBI 3a1aHus 2 MOCJIEI0BATEIBbHOCTH, Mpeea 1,2
65 M CBOMCTBa YHCJIOBLIX ITOcienoBaTeabHocTell. Haxoxmenue N - ro OCJIEN0BATEILHOCTU
YJIeHa MTOCIIeI0BATEIbHOCTH, CYMMBI.
66 [lonstue o mpexene mnocneaoBaTenbHOCTH. CylllecTBOBaHUE 2 1,2
rpejiesa MOHOTOHHOM OrPaHUYEHHOM NTOCIEA0BATEIbHOCTH.
CymmupoBanue nocienoBatenbHocTeil. beckoneuno yoObiBaromas
reOMETPHUECKas MOCIIE0BATEILHOCTD U €€ CyMMa.
67 [IpakTuueckoe 3anarue. Yucnosas nocnenoBarenbHocTh. [Ipenen 2 o
M10CJIeI0BATEIHHOCTH p
Tema 5.2 TlpousBoanHast GyHKIIUN 22 16
68 Omnpenenenre Npou3BOJHON U ee MexaHuueckuid cmbici. [IpaBuna 2 3HaTh U yMETh: HAXOUTh 1,2
u dopmynsl quddepeHnrpoBanHus. Berarcienue mpou3BOAHON B MIPOU3BOIHBIC AJIEMEHTAPHBIX
TOYKE. ¢bynkunit; nuddepeHunpoBaTh
69 [Ipaktrueckoe 3ansatue JuddepeHmpoBaHue 3IEMEHTAPHBIX 2 2np CIOXHBIE QYHKIIUU
¢bynkuuii. Bropas mnpomsBomgHas Ilomstne muddepenunana
byHKIIUU
70 ITpaktuueckoe 3ansarue. JuddepennupoBanue cnoxHoi GyHKINH 2 2np 1,2
71 [Tpaktryeckoe 3anstue. AuddepennupoBanne GyHKINH. 2 2np
72 I'eomeTpuyeckuii CMBICI TPOU3BOAHON. YpaBHEHHE KacaTeIbHON 2 3HaTh: FTEOMETPUYECKHI U 1,2
1 HopMasid. PU3MYECKUI CMBICI IEPBOM M BTOPOM POU3BOJIHOM. (bu3nyecKuil CMBbICI IPOU3BOIHOM;
73 IIpakTueckoe 3aHsATHE. MEXaHMYECKMM M T'€OMETPUYECKUU 2 2np YMETh COCTABIATH YpPaBHEHUE
CMBICJI TIPOM3BOIHOM. Y paBHEHHE KacaTeJIbHOM B OOIIEM BHUJIE. KacaTeJIbHOW U HOPMAJIH.
74 [Ipumenenne TPOU3BOAHONW K HCCIEAOBaHUIO (QYHKIUH U 2 1,2
MTOCTPOCHUIO TPa(UKOB.
75 [Ipaktuueckoe  3anstue. [IpumMeHeHHe  MPOM3BOAHON K 2 .
. 2np 3HaTh: NPUKJIAJHON XapaKTep
WCCIICIOBAHHIO (PYHKITMI M IOCTPOCHUIO TPApUKOB. .
MIPOM3BOIHOM; YMETh: pelIaTh
76 [IpakTnueckoe 3ansarue. Mcenenopannue GyHKINN C TOMOIIBIO 2 2np
. 3aJ1a4uM MPUKJIAJHOTO XapaKTepa Ha
MIPOM3BOIHOM U OCTPOEHUE TPadUKOB.
HaxO0JIeHWEe HauOOJIBIIIETO U
77 [TpakTrueckoe 3anstue . HaxoxaeHue HaubobIIero, 2 2np
% HAUMEHBIIIETO 3HAYCHUSI.
HAaWMEHBIIIETO 3HAUCHUS M SKCTPEMAIbHBIX 3HAUYCHUN (QYHKIIUH.
78 [IpakTuueckoe 3ansartue. [punoxkenne npou3BoAHON K peLICHUIO 2 2np
MIPUKJIAIHBIX 3a7a4.
Tema 5.3 IlepBoobpa3Hasi u uHTerpai 16 14 3HaTh U yMETh HAXOJUTh
79 [Tonstue mepBooOpa3Hol PpyHkuuu. HeompeneneHHbI HHTETpan 2 HEOIpeIeIEHHbIE MHTETPaJIbl OT 1,2

u ero cBoiictBa. OCHOBHBIE TAOJIMYHbIE HHTETPaIbL.

HECJIOKHBIX (DYHKIIMHA, BEIYUCIISTD B
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80,81 [IpakTuyeckoe 3aHsATHE. HemocpenCTBEHHOE WHTETPHUPOBAHUE 4 4nip NPOCTEUIINX CIyYasX MUIOMAaAnd U
byHKIHIA. 00BEMBI C UCTIOJIb30BAaHUEM
82 OnpeneneHHblil UHTETpal U €ro OCHOBHbIE CBoMcTBa. PopMmyiia 2 OIPEEIEHHOr0 UHTErpaa; 1,2
HeroTona-JleliGuuna. UCIIOJIb30BaTh MPUOOPETECHHBIE
3HAHUS U YMEHUS B IPAKTHUECKON
NEeSITeITLHOCTH TSI PEIICHUS
NPUKIIAJHBIX 33124
83,84 [IpakTrueckoe 3aHATHE. Brruucnenue OTIpeICTICHHBIX 4 4np
MHTETPAaJIOB. YMeTb: BBIUUCIIATH B MPOCTEHIINX
85 [TpakTryeckoe 3aHsATHE. [Tpocreiitme NPUIIOKCHUS 2 2np CIIydasix IO U 00BEMBI C
OIIpeJIeNIEHHOTO HHTErpaa. UCTIOJIb30BAaHUEM OTIPE/ICICHHOTO
86,87 [IpakTrueckoe 3ansaTue. [I[puMeHeHHE ONPEIeIEHHOTO HHTErpaja 4 4np MHTEerpaa.
K BBIYMCIICHUIO (PU3UYECKUX BEIHMYUH U TUIOIIAACH
Pa3nen 6 KomOunaTropuka, cTaTHCTHKA U TeOpHsi BepPOsSITHOCTE# 22 10
Tema 6.1 DnemMeHTHI KOMOWHATOPHUKH 6 2 1,2
88 OcHOBHBIE MOHATHUS KOMOWHATOPHKH (pa3mereHmus, 2 5
MIEPECTAHOBKU U COYCTAHHS) 3uarb 1 YMCTb. pe6maTb
89 bunom Hetorona. Tpeyronsuuk [lackans 2 TIPOCTCUIIHC KOM HHagOPHHe 1,2
Y1 METOJIOM TI u
90 [Ipaktrueckoe 3ansTue. IlpuknaaHple KOMOWHATOPHBIE 3aaYM. 2 2mp 3ajla CTOZIOM TIepebopa # ¢
Buttiom HbIOTOHA. MCTIONB30BAHMEM H3BECTHBIX
= OPMYJT; BEIYHCIISTH B IPOCTEHIIINX
Tema 6.2 DneMeHTBI TEOPUU BEPOSTHOCTEN 14 8 bopmyr; P .
= CJIydasix BEpOSTHOCTH COOBITHIA;
91 Co0bITHs, BUABI cOObITUH. Oniepalii HaJl COOBITUSIMHU. 2 2 1
HCI0JIb30BaTh NPUOOpPETEHHBIE
92 [TpakTruyeckoe 3ansaTue. BepostHocTh coObiTHs. Kiaccuueckoe u 2 2np . 1,2
3HAHUS U YMEHUS B IPAKTHUECKON
CTaTUCTHYECKOE OIpeIeNIeHIE BEPOSTHOCTH. o
JEeSITETHHOCTH U B TIOBCETHEBHOM
93,94 [TpakTryeckoe 3anstue. Kitaccuueckoe onpeneneHne BeposiTHOCTH 4 4mip
— YKU3HU JUIS aHAJIN3a peabHbIX
95 CrnoxeHue 1 yMHOKEHHUE BEPOSITHOCTEN. 2 1
96 [IpakTryeckoe 3ansTre. Berancinenne BepositHocTed. [IpukinagHbie 2 2m AMCAOBLIX AATHBIX,
p : p - HPHKIad p IPEJICTaBICHHBIX B BUJIE Tpa(uKoOB
57 a7t - 5 U TMarpaMm, a Takxke JUIs aHalIn3a 1
JlMcKpeTHas cirydaiiHasi BeJIMUMHa, 3aKOH €€ paCTpe/eNeHus. WH(OPMAITHH CTATHCTHUECKOTO
YucaoBble XapaKTePUCTUKH JUCKPETHON CIy4aifHOM BEJTMYMHBI. xapaxrepa
Tema 6.3 | DnemMeHTbl MATEMATHYECKOM CTATUCTUKHU 2
98 [IpencraBienne qaHHBIX (TAOIUIIBI, TUATPAMMBI, TpaQUKN), 2 1

reHepalibHasi COBOKYITHOCTh, BEIOOPKA, CpeTHee apudmeTrndeckoe,

MmeauaHa. IloHsaTue o 3agayax MaTeMaTUUYECKON CTaTUCTHKH.
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Pa3nen 7 I'eomerpus 82 48
3HaTh U YMETh: UCIIOJIb30BATh
npruoOpeTEHHbIE 3HAHHUS U YMEHUS
B IIPAKTHYECKOM NEATEILHOCTHU U B
ITOBCETHEBHOM KU3HU IS
Hccaen0BaHus (MOJACITUPOBAHMS)
HECJIOKHBIX PAKTHUECKUX
CUTYaIuil HA OCHOBE U3yYEHHBIX
(dbopMyI U CBOICTB GUTyp, a TaKKE
JUTSL BBIYHMCIIEHHUSI 00BEMOB U
IJIOLIAEH IOBEPXHOCTEN
MPOCTPAHCTBEHHBIX TEJN MPH
PEILICHNN PAKTHYECKHX 33124,
UCIOJIB3YsI IPH HEOOXOTUMOCTHU
CHPAaBOYHHUKH U BBIYUCIUTEIBHBIC
YCTPOMCTBA.
Tema 7.1 KoopauHathl 1 BEKTOPBI 14 10
99 BekTopsbl, BEKTOpHBIC BEIMUMHBI. Bubl BeKTOpOB. JleiicTBUs Ha 2 1,2
BEKTOpaMH. 3HAaTh: MPEICTABICHUE O BEKTOPHBIX
100,101 | IIpakTuueckoe 3ausatue. [IpsMoyronpHas cuctemMa KOOpIUHAT B 4 4np BEJIMYMHAX, BUJIBI BEKTOPOB; 1,2
npoctpancTBe. KoopanHaTel BekTopa. [[elicTBUs HaJl BEKTOpAMH B YMETh: BBITIOJHATH ICUCTBUS HaJ
KOOp/IMHATax. BEKTOpaMH HAaXOAUTh JJIUHY BEKTOPA
102 [IpakTuueckoe 3ansarue. JlnuHa BekTopa. PaccrosiHue Mexay AByMs 2 2mp YroJI MeXAY BEKTOPaMHU, COCTABIISATh 1,2
ToukaMu. CKaJIIpHOE NPOU3BEICHHE BEKTOPOB. YTOI MEXKAY ypaBHEHMs IPSIMOHL, TIIOCKOCTH,
BEKTOpaMH. cdepsl
103 IIpakTnueckoe 3aHsATue. Pelenne npukiaaHbIxX 3a1a4d ¢ 2 2np
WCTIOJIH30BAHNEM KOOPMHAT M BEKTOPOB.
104 YpaBHEHHE OKPYKHOCTH, CPephbl, MIOCKOCTH. 2 YMeTb: BBIONTHATh ACHUCTBUS HAJ 1,2
105 [IpakTuueckoe 3aHsATHE. YpaBHEHUE OKPYKHOCTHU, CHEPBI, 2 2np BCKTODAMH HAXOMHITE JUTHIY
1ocKocTu. PaccTosiHue Mex 1y ToukaMu. BEKTOPd, YTOI MENLY BEKTOPaMI,
COCTaBJIATh YPABHEHUS TPSIMOU
Tema 7.2 [IpsiMble U TUTOCKOCTH B IIPOCTPAHCTBE 18 8

3HaTh U YMCTh: paCliO3HABATh HA
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Jlornueckas CTpyKTypa CTEpEOMETPUN. AKCHOMBI CTEPEOMETPUH U

106 CJIEICTBHS M3 HUX. B3anMHOE pacmoyioeHne mpsiMbIX B
IPOCTPAHCTBE.

107 [TapamienpHOCTD NpsIMOM U TUIOCKOCTH. [lapanienbHocTb 2
IIJIOCKOCTEH.

108 [TpakTrueckoe 3ausTue. B3aumMHOe pacmonoxeHue NpsiMbIX U 2 2mp
IIJIOCKOCTEM.

109 [TapasienpHOE MPOEKTUPOBAHKE U €TI0 CBOWCTBA. 2

110 [lepneHUKYIIPHOCTh MPSIMOW M TUIOCKOCTH. [leprieHnuKymsip u 2
HAKJIOHHAs K IUIOCKOCTH, YTOJI MEXKAY NPSMOM U TIIOCKOCTBIO.

111,112 | [IpakTuueckoe 3aHATHE. [lepnenaukynssp W HaKJIOHHAs K 4 4np
IUIOCKOCTH. YTOJ MEXAY MNPSAMOM M IUIOCKOCTBIO. Teopembl O
B3aMMHOM DPACHOJIOKEHUU NPSAMON M IJIOCKOCTU. Teopema o Tpex
NEPIIECHANKYIISpax.

113 JIByrpaHHbII YTOJL Yron MEXIY IJIOCKOCTSIMHU. 2
IlepneH IUKyISIPHOCTB MIJIOCKOCTEM.

114 [Ipaktuueckoe 3ansaThe. OpTOroHaIbHOE  IMPOECKTUPOBAHHE. 2 2mp
[lmomage OpTOrOHANBHONW MNPOEKUMH. B3auMHOE pacrosiokeHue
IIPOCTPAHCTBEHHBIX (PUTYD.

Tema 7.3 MHOTOTpaHHHUKH 24 14

115 MHuororpanssliii yroia. MHororpanHuku. Pazseptku 2
MHOTOTPAaHHHUKOB.

116 ITpusma. IIpsimas u HaknoHHas npusma. [IpaBuiibHas nmpusma. 2
[Tapannenenunen. Ky6.

117 [IpaxkTrueckoe 3ansaTue. Ilnonanm noBepxHOCTEN IPU3MBIL, 2 2np
napajuiesnenunesa, Kyoa.

118 [IpakTrueckoe 3aHsaTHE. BpruncieHne miomaaei NoBepXHocTen 2 2np
IIPU3MBI, TapaJuIeNenunena, Kyoa.

119
[Inpamua. IIpaBunsHas nupamuna.

120,121 | Tlpaktuyeckoe 3anstue. [nomanb moBEpXHOCTH TUPAMHUIBL. 4 4np

122 VYceuennas nupamuaa. Ilmomane MOBEPXHOCTH — YCEUEHHOM 2
TUpaMUIBL.

123 [IpakTuueckoe 3aHsTHe. Bbluncnenue rmioniaaei NoBepxHOCTER 2 2np

IupamMuna.

YCPTEIKAX U MOJCIAX
MPOCTPAHCTBEHHBIC (DOPMBI,
COOTHOCHUTBb TPCXMCPHBIC O6’bCKTBI C

1,2

HUX OIMMCAaHUAMMU, I/I306pa)KeHI/I5IMI/I;
OIMMHUCBIBATb B3aAaUMHOC PaCIIOJIOKCHHUG

1,2

IPSMBIX U MJIOCKOCTEN B
IIPOCTPAHCTBE;

aHaJIM3UpPOBAThH B HpOCTCfIIHHX

1,2

ClIydasx B3aMMHOC PACIIOJIOKCHHUC
00BEKTOB B IIPOCTPAHCTBE;

1,2

n300pakaTb OCHOBHbIE
MHOTOTPAaHHHMKH U KPYTJIbIC TEIa;
BBIIIOJHATD YCPTEIKHU 110 YCIIOBHUAM
3ajay;

CTPOUTH MPOCTEUIINE CEUEHUS KyOa,
IIPU3MBI, TUPAMUBL;

1,2

pemars nNpocTennmne
CTEPEOMETPUYECKUE 3a7a4l Ha
HAaxO0KJICHUE T€OMETPUYECKUX

BCJINYHH,

MCIIOJIb30BaTh IPU PELICHUU
CTEPEOMETPUYECKUX 3a/1a4

1,2

IIAaHUMETPHUICCKUC q)aKTBI n
MCTOMBI,

1,2

MMPOBOAUTH AOKA3aTCIbHBIC
pacCy’xJA€Hud B XO4€ PCHICHUA 3a/1a4

1,2

1,2

1,2
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124 Ceuenus B pu3Me, Napajuiesienumnesie, Kyoe, mupamue. 2 1,2
125,126 | [Ipaktuueckoe 3anstue. CedeHUsI MHOTOTPAHHUKOB. 4 4np
Tema 7.4 Tena 1 MOBEPXHOCTH BPaIICHHSI 10 6
127 HunuHap , KOHYC, YCEUEHHBIN KOHYC, UX 3JIEMEHTHI, Pa3BEPTKU U 2 1,2
ceueHnst. CedeHus IIIMHAPA, KOHYCa, YCEYCHHOTO KOHYCA.
128 [ap u chepa, Ceuenus mapa u chepsl. [loBepxHOCTH CHEPHI. 2 1,2
129-131 | IlpakTudeckoe 3aHATHE. BBIYHCIICHHE TUIONIAACH MOBEPXHOCTEH 6 6mp
TEJI BPaL[CHHUS.
Tewma 7.5 M3mepenus B reOMeTpun 16 10 3HaTh W yMETh: HCIOJb30BATh
132 O06mwem u ero u3mepenue. Marerpansnas Gpopmyna oobema 2 npuoOpeTeHHble  3HAHUS U 1,2
®opmynel 00beMa Ky0a, MPSMOYTOJLHOTO TapajuiesienuIe/a, yMEHHUS B NPaKTUIECKOM
TIPU3MBI. JIESITEIIbHOCTH u B
133 Dopmysbl 00beMa MHPAMUIbl, YCEYCHHONW TUPAMUIBI . 2 MOBCEHEBHON  JKM3HH IS 1,2
134,135 | IIpakTudeckoe 3aHsaTHe. BeraucieHne 00beMOB MHOTOTPAHHHUKOB 4 4np HCCIICIOBaHUSI
136 @opmynbsl o0beMa LWIMHIApPA, KOHYCa, YCEYEHHOTO KOHYca, 2 (MOZICIMPOBAHHS)  HECIIOKHBIX 12
1apa. MPAKTHYECKUX CUTyallud Ha
137,138 | IIpaktuueckoe 3aHsTHe. BoruncneHne 00beMOB Tell BpallleHHUs. 4 4mp OCHOBC M3YHCHHBIX opmyn u
139 [Ipaktuyeckoe 3ansTHe. llogoOue Ten. OTHOMmIEHUS TUTOMIANEH 2 2mp CBOHCTB Quryp, a Takke 1A
MOBEPXHOCTEH ¥ 00BEMOB TIOJJOOHBIX TEII. BBITHCIICHHA 0bBeMOB 1
TUIOIIAICH MTOBEPXHOCTEH
MPOCTPAHCTBEHHBIX TEN MpH
pEIICHUN TPAKTHYSCKUX 3ajad,
UCTIOJIB3YsI TIPH HEOOXOAUMOCTH
CIIPABOYHUKH u
BBIUHCIIUTEIILHBIE YCTPOICTBA.
Bcero 278 + 7K + 6 [1A 162

I[J'IH XApPaAKTCPUCTHUKU YPOBHA OCBOCHUS yqe6H0r0 MaTepHrajia UCI10JIb30BaHbI 0003HaYCHHS:

1- o3HakoMuUTENbHBIN (y3HaBaHHE paHee U3YyYEHHBIX OOBEKTOB, CBOMCTB);
2- PENnpOAYKTUBHBIN (BBIMOJHEHUE NEATEIBLHOCTH 10 00pa3ily, UHCTPYKIMH WIH MO PYKOBOJICTBOM);
3- TPOAYKTUBHBIN (TUTAHUPOBAHHE M CAMOCTOSITEIIHFHOE BBITIOJTHEHUE IEATEILHOCTH, PEIICHHE IPOOJIEMHBIX 3a/1a4).
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3 YCJOBUS PEAJIN3AIIAA YYEBHOM JUCIHUILINHBI
3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MATePUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0
Peanuzanus yaeOHON AUCHUIUTMHBI TPEOyeT HATM4YKs yueOHOro KaOMHeTa MaTeMaTHKH.
O6opynoBanue y4eOHOT0 KaOUHETa:
- MOCAJI0YHBIE MECTA MO0 KOJIMYECTBY 00YyJArOIINXCS;
- pabouee MeCTO IpenoIaBaress;
- KJIaCCHAsl JI0CKa;
- HarJBSITHBIC TTOCOOMS (TUTaKaThl, MAKEThl FEOMETPUUCCKUX HUTYD);
- KOMIUIEKT y4eOHO-METOAMYECKON JOKYMEHTAIIHH.

TexHuueckue cpencTBa 00ydeHus:
- MyJIbTUMEUA 000pYyI0BaHHE.

3.2 UudopmanuonHoe odecneyeHue 00yueHus

OCHOBHBIE UICTOUHUKHU:
1 MonoTHukoBa, A. A. Maremartuka ajisl IOpUANYECKUX KOJUIEIKEN ;| yUeOHUK
/ A. A. MonotaukoBa. — Cankr-IletepOypr : Jlanb, 2020. — 496 c. — ISBN 978-5-
8114-4422-9. — TexkcT : aneKkTpoHHbIN // JIaHb : 2IeKTPOHHO-OMOINOTEYHAS] CHCTEMA.
— URL.: https://e.lanbook.com/book/131012 ). — Pexxum aocTyma: ajis aBTOpHS3.
IIOJI30BATEIICH.

JlomoHUTeIbHbIE HICTOYHUKH:
2 I'ycak, A.A. Maremaruka: mocobue-pernierurop : [12+] / A.A. I'ycak, I''M. I'ycak,
E.A. bpuunkoBa. — 2-¢ u3a., crep. — Munck : Tetpamut, 2018. — 720 c. : Tabm., rpad. — Pexxum
nocrymna: o nojanucke. — URL: http://biblioclub.ru/index.php?page=book&id=571716 . — ISBN
978-985-7081-97-4. — TekcT : DIEKTPOHHBIN.

HNHuTepHeT-pecypcesl

3 http://www.mathtree.ru/Index

4 http://eqworld.ipmnet.ru/ru/info/sci-edu/PolyaninZhurov2007.htm
5 http://school9.uni-dubna.ru/NPO/resmatem.htm

6 http://mathematics.ru/

7 http://www.math.ru/

8 http://www.bymath.net/

9 http://graphfunk.narod.ru/

10 http://www.mathnet.spb.ru/

11 http://www.mathprog.narod.ru/

12 http://www.mathtest.ru/

13 http://www.mathem.h1.ru/

14 http://www.etudes.ru/

15 http://www.problems.ru/

16 http://zadachi.mccme.ru/work/JavaScript/treenow.htm
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4 KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHUS YYEBHOM
JUCHUIIIMNHBI
KoHTpo/Ib M OlleHKA pe3yabTaTOB OCBOCHUS YU€OHOW JMCIUIUIUHBI OCYIIECTBISACTCS
IpenojiaBaTeseM B IPOLIECCE NMPOBEICHHUS CaMOCTOSTEIbHBIX pabOT, MUCbMEHHBIX OIPOCOB,
OPAaKTUYECKUX  3aHATHHA, TECTUPOBAHMs, a  TakXKe  BBIIOJHEHUS  OOy4YaroIIMMUCS
WH/IMBUYaJIbHBIX 3a/1aHUH, IPOEKTOB, UCCIIEIOBAHUM.

Pe3yabTarhbl 00yueHust @DopMbl U METO/IbI KOHTPOJISI M OLIEeHKH
pe3yJbTaToB 00y4eHus

OcBoeHHbIC YMEHUSL:

BBIMOJHATh apudmerndeckue aelictBus Haj | OueHKa 3a yCTHBIN OTBET

qucllaMd, Cco4YeTas YCTHbIE U IHCbMEHHBIE

pPUEMbl; HAXOAWUTh NPUOIMKEHHBIE 3HAYCHUS

BEIMYMH W TOTPEHIHOCTH  BBIYUCIICHUM;

CpPaBHUBATh YHCIIOBBIE BBIPAKEHUS

HAXOJUTh 3HAUYEHUS KOPHs, CTETEHH, Jiorapudma, | OmeHka 3a yCTHBIN OTBET

TPUTOHOMETPUYECKUX BbIpaKeHUH Ha ocHOBe | OLleHKa 3a BBINOJIHEHHE O0YyYaromux

OTpEeNIeTICHUs, HMCIOJB3yd MPU HEOOXOIMMOCTH | MPAKTHUYECKUX padoT

MHCTPYMEHTAJIbHBIE ~ CPEACTBA;  IOJb30BAThCS

OpUOIMKEHHOM OLIEHKOW TpU  IPAaKTHUYECKUX

pacuerax

BBIIIOJIHSTh npeoOpa3oBaHue BbIpakeHHH, | OLleHKa 3a YCTHBII OTBET

npuMeHss GopMyJbl, CBA3aHHBIE cO cBoiicTBaMH | OleHKa 3a BBINMOJIHEHHE OOYyYarommx

CTereHeu, morapu(moB, TPUTOHOMETPHUECKUX | IPAKTHUECKUX paboT

byHKUIMMA

MCIIOJIb30BaTh MPUOOpETeHHBIE 3HAHUS U yMeHUs | OleHKa 3a YCTHBII OTBET

B IIPAKTHUYECKON NEATEIbHOCTU U NOBCEeIHEBHOHN | OneHKka 3a BBIIOJHEHUE OOy4arouux

JKU3HM  JUIA  TPAKTUYECKHX  PAcyeToB MO | MPAKTUYECKHX paboT

dopmynaMm, BKItouyas (OpPMYINbI, COJEpIKalIHe

CTEIEHU, paauKabl, norapudmbl u

TPUTOHOMETPUUECKHE (PYHKLIHHU, WUCIOJIB3YS MPHU

HEOOXOJUMOCTH CIPAaBOYHBIE MaTepuaabl U

MPOCTEUIIINE BBIYUCIUTEIIbHBIE YCTPONUCTBA

BBIYHCIIATh 3HAYEHUS 10 3aJaHHOMY 3HaueHU0 | OlLleHKa 3a YCTHBIM OTBET

apryMeHTa IpH pa3iuuHbIX crocobax 3anaHus | OueHka 3a BBIIOJHEHUE OOy4YarouIux

byHKIUU IPaKTHYECKUX padoT

ONpeAeNsiTh OCHOBHBIE CBOMCTBa 4YMCIOBBIX | Ol€HKa 3a YCTHBIN OTBET

GyHKIMH, UIUTFOCTPUPOBATH X Ha TpaduKax OneHka 3a BBINOJHEHHE OO0y4YarOUINX
MIPaKTUYECKUX paboT

CTpouTh  Tpaduku  W3yuyeHHBIX  (QyHKUMH, | OLEeHKa 32 YCTHBIN OTBET

WUTIOCTpUpOBaTh 1m0 rpaduky  cBoiicTBa | OleHKa 3a BBITIOJIHEHHE OOYYarOIINX

AIIEMEHTApHBIX (PyHKINN MPAKTHYECKUX paboT

MCIIOJIb30BaTh NOHATHE (PYHKIUU 1715 onvcaHus U | OLeHKa 3a yCTHBIN OTBET

aHaJIn3a 3aBUCUMOCTEN BETUYNH OneHka 3a BBINOJIHEHHE OOYYaOLINX
MIPaKTUYECKUX paboT

MCIIONIb30BaTh MPUOOpETeHHBIE 3HAHUS U yMeHHs | OlleHKa 3a YCTHBIN OTBET

B TMIPAKTUYECKOU JEATEIHHOCTH U TOBCeAHEBHOHN | OmeHKa 3a BBITIOJIHEHHE OOYYarOIINX

JKU3HUA JUIsI OINMCAaHUS C TOMOIIbI0 (DYHKIMH | MPaKTUYECKUX paboT

pa3IMYHbIX 3aBUCUMOCTEH, NPEICTaBICHUS HX

rpaduyuecku, HHTEpPIIpeTalnuu rpaduKkoB

HAXOJUTh MPOU3BOJIHBIE AIEMEHTApHBIX QyHKIMH | OneHKa 3a yCTHBII OTBET
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Ouenka 3a BBITOJHEHHE OOYYaIONMINX
MPAKTUYECKUX padboT
DKcnepTHas OIEHKA Ha DK3aMEHe

HCIIOJIb30BAaTh IIPOU3BOJHYIO I MPOBCACHUA
HpI/I6J'II/I)K€HHI)IX BLIHHCHCHHﬁ, peuiats 3aaa4u
IMMPUKJIIAAHOT'O XapakTepa Ha HaXO0XJICHUC
HauOOJILIIEr0 U HAMMEHBILIETO 3HAUYCHUS

OreHka 3a yCTHBIA OTBET
OneHka 3a BBINOJIHEHUE OOYYaOUIHX
MPAKTUYECKUX pPadboT

BBIYUCIIATh B MPOCTEUINMX ClIydasx IUIOWAAUd U
00BEMBI C HCIOJIB30BAHHEM OMNPEIEICHHOTO
VHTETpaja

OreHka 3a yCTHBIA OTBET

OneHka 3a BBINOJIHEHUE OOYYarOUIMX
MPAKTUYECKUX pPadboT

DKcrepTHas OIEHKA Ha K3aMCHE

UCII0JIb30BaTh IPUOOPETEHHBIEC 3HAHUS U YMEHUS
B IIPAKTUYECKON NEATEIbHOCTU U NOBCEIHEBHON
JKU3HM JUId  peuleHus 3ajJad, B TOM YHCIE
COLMAIIBHO-9KOHOMHYECKUX M (U3NYECKUX, Ha

Onenka 3a BBINOJIHEHHE OOYYaIOLINX
HPaKTHYECKUX padoT

HauOOJIBIIINE W HaUMEHBIIINE 3HAa4YCHUsI, Ha

HaXO0XJICHHE CKOPOCTH M YCKOPECHUS

peuarb panuoOHaJIbHBIC, IIOKa3aTCJIbBHBIC, OHCHKa 3a YCTHBIfI OTBET
JorapupmMuyUecKue, Tpuronomerpuyeckue | OLeHKka 3a BBIIOJHEHHE OOYyYarolux
YpaBHCHMA, CBOAAIIIUECA K JIMHEHHBIM " | OpaKTUICCKUX pa60T

KBaJIpaTHBIM, a TaK)Ke aHAJIOTHYHbIE HEPAaBEHCTBA

U CUCTEMBbI

UCMONb30BaTh TIpadpuueckuil Mmerton pemeHus | OleHKa 3a BBINOJIHEHHE O0ydaroIux
YpaBHEHUI U HEPABEHCTB MPaKTUYECKUX padboT

n3o0paxarb Ha  KOOpAMHATHOM  IiockocTH | OueHka 3a BbBIIOJHEHUE OOy4arouux
peuIeHus] ypaBHEHUH, HEPaBEHCTB M CHCTEM C | IPaKTHYECKHUX padoT

JABYMsI HCU3BCCTHBIMU

COCTABIIATh M PEIIaTh YPABHEHUS U HEPaBEHCTBA, | OleHKa 3a BBHIMOJHEHHE OO0YYaIOMIUX

CBA3BIBAIOIIIHC HCHU3BCCTHBIC
TCKCTOBBIX 3aJadax

BCINYHMHBI B

IMPAKTUYCCKUX pa60T

UCIIONIb30BaTh MPUOOpPETEHHBIC 3HAHUS U YMEHUS
B MPAKTUYECKON JESATETbHOCTH U MOBCEIHEBHOMU
J)KU3HA JUIl  TIOCTPOCHHMSI M MCCIENOBaHUsA
MPOCTEUIIINX MATEMATUYECKUX MOJEJIEH

OrneHka 3a yCTHBIN OTBET

OuneHka 3a BBINOJIHEHUE OOYyYaOUINX
NpPaKTUYECKUX paboT

DKcnepTHas OIIEHKA Ha DK3aMEHe

pewmiatb MpocTellre KOMOWHATOpHbIE 3aJauu
METOAOM Iepedopa, a TakkKe C UCIOIb30BAHUEM
U3BECTHBIX (hOpMYIT

Onenka 3a yCTHBIN OTBET
OneHka 3a BBINOJIHEHUE OOYYarOLINX
NPaKTUYECKUX paboT

BBIYHCIIATH B HpOCTefIIHI/IX ClIydadax BEPOATHOCTH
COOBITHIT HA OCHOBE noacyeTa yucijia ncxoaoB

OneHka 3a yCTHBIN OTBET

OneHka 3a BBIIOJHEHHE OOYYaOLINX
MPaKTUYECKUX padoT

DKclepTHas OI[EHKa Ha SK3aMeHe

HCIIOJIb30BaTh IPUOOPETEHHBIE 3HAHUS U YMEHUS
B IIPAKTUYECKOU NEATEIBHOCTH U IOBCEIHEBHOMN
KU3HM JUIS  aHaIM3a pPEATBbHBIX  YHCIOBBIX
JTAHHBIX, TPEICTaBJICHHBIX B BUJIE TpadUKOB U
quarpammM, a Takke Ul aHajau3a uHGopMaluu
CTaTUCTUYECKOTO XapaKTEP

Or1ieHka 3a yCTHBINA OTBET
OneHka 3a BBHINOJIHEHHE OO0YYaIOLINX
MPaKTUYECKUX padoT

paciio3HaBaTb Ha qepTeKax n MOACIAX
MMPOCTPAHCTBCHHBIC (I)OpMBI; COOTHOCHUTD
TPEXMCPHBIC O0BEKTHl C HX OIIMCaHUAMMU,

O1ieHka 3a yCTHBIN OTBET
OneHka 3a BBIMOJNHEHHE OOYYAIOUINX
MIPaKTUYECKUX padoT
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N300pKCHUSIMU

9KCHCpTHa$I OIICHKA Ha ODK3aMCHC

OIKCBHIBATh B3aWMHOE PACHOJIOXKEeHHE MpsMbIX U | OlleHKa 3a BBINOJIHEHHE O0YydYaromux
IJIOCKOCTEN B IPOCTPAHCTBE IPAaKTHYECKUX paboT

aHAIM3UpOBaTh B mpocredmux  ciaydasx | OneHka 3a BBIIOJHEHUE OOyYarouIux
B3alMHOE pacnosoxeHue 00BEKTOB B | IPaKTUYECKUX paboT

IIPOCTPAHCTBE

n300paxkaTb ~ OCHOBHBbIE ~ MHOrOrpaHHUKM ¥ | OLEHKa 3a yCTHBII OTBET

KpYTJIbI€ TeJla; BBHIIOIHATH YEPTEXKH 1O yciaoBusiM | OneHKa 3a BBINOJIHEHUE OOy4YaroUIuX

3aaa4d

MPAKTUYECKUX pPadoT

9KCHCpTHa$I OLICHKA Ha 5K3aMCHEC

CTPOUTH MPOCTEHIINE CeYeHUs KyOa, mpu3Mbl, | OleHKa 3a BBINOJHEHHE OOYyYaromux
UpaMUbl IPAaKTHYECKUX paboT

pemiate IUTAaHUMETpUYeckue u  mpocteiiimue | OueHka 3a BBINOJIHEHHE O00yYaromux
CTEpEOMETPUYECKHE 3aJaud Ha HAXOXJICHHUE | MPAKTHYECKUX padoT

F€OMETPUYECKHUX BEJIMYUH

MCIIOJIb30BaTh IPU PELICHUU cTepeoMeTpudeckux | OLieHKa 3a YCTHBIM OTBET

3a]a4 JIaHUMETPUUecKre (PaKThl U METObI

MIPOBOJIUTh JJOKA3aTeNIbHbIE pacCykAeHUS B Xo/ie | OlLleHKa 3a YCTHBIM OTBET

pemenus 3axa4d

HCIIONIb30BaTh MpUOOpETeHHbIE 3HAHUS M yMeHHs | OleHKa 3a BBIMOJHEHUE OOYyYaroUIuX
B IIPAKTHUYECKON NEATEIbHOCTH U MOBCEIHEBHOM | IPAKTHYECKUX padoT

KU3HU JUIS WCCIENOBaHUS (MOAEIUPOBAHNSA)

HECJIOKHBIX NPAKTHYECKUX CHUTYyalluil Ha OCHOBE

M3YYEHHBIX (POpPMYNT U CBOUCTB GUTyp, a TaKxke

BBIYMCIICHUS 00beMOB u IUI0IAAEH

MOBEPXHOCTENW MPOCTPAHCTBEHHBIX TEIl  IpHU

pelIeHUN IIPAaKTUYECKUX 3a/]ad, UCIONb3Yys IIPH

HE00X0AMMOCTH CIIPAaBOYHUKU u

BBIYMCIINTEIIbHBIE YCTPOMCTBA

YcBoeHHbIE 3HAHUSA:

3HauE€HUE MaTeMaTH4ecKOoW Hayku ajs pemieHus | OleHKa 3a yCTHBIM OTBET

3aJa4, BO3HUKAIOUIMX B TEOPUM M MpakTuke; | OleHKa 3a BBINOJHEHHE OO0YyYarolux
HIMPOTY U B TO K€ BpeMs OrPaHMYEHHOCTb | MPAKTUYECKUX padboT

IPUMEHEHUs  MAaTeMAaTHUYeCKUX  METOJ0B K

AQHAJIU3y U MCCIEJOBAHUIO NPOLIECCOB U SBJICHUN

B IIPUPOJIE U OOIECTBE

3Hau€HUE MPAKTUKHU U BOIIPOCOB, BOZHUKAIOMIMX B | OlL€HKa 32 YCTHBII OTBET

camMoii MmaremaTtuke I QopmupoBaHus U | OleHKa 3a BBINOJIHEHHE OOy4Yaromux
pPa3BUTHUSI MAaT€MaTUYECKOW HayKH; HWCTOPHUIO | MPAKTUYECKUX padboT

pa3sBUTHUSA MTOHATHS 4ucna, CO3JaHus

MaTE€MaTU4YeCKOro AaHalln3a, BO3HUKHOBEHUSA U

pa3BUTHUS T€OMETPUU

YHUBEPCAIbHBIM  XapakTep 3aKOHOB JIOTMKM | OIleHKa 3a yCTHBIN OTBET
MaTEeMaTUYECKUX pacCyXJIeHUH, ux | OueHka 3a BBIOJHEHUE OOYyYarOIIUX
MPUMEHUMOCTh BO BCEX O0JACTSIX YEJIOBEYECKOW | MPAaKTUYECKUX padboT

JEATEIbHOCTH

BEPOATHOCTHBIN XapaKTep pa3IM4HBIX MponeccoB | OleHKa 3a yCTHBIA OTBET

OKPY’KaIoILlero Mupa OneHka 3a BBINOJIHEHHE OOYYaOLINX

MIPaKTUYECKUX padoT
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