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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 y4eOHOHl IUCHMIUIMHBI — TPeOOBAHUSA K pe3yJabTaraM
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 HW TMOrpCIIHOCTU
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 MPU MPAKTHYECKUX 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 NPAaKTUYECKMX pacyeToB Mo ¢opmynaM, BKIOYas (GopMysl,
CoJIepiKalllie CTENEHHU, PaJuKalbl, JOorapu@mbl U TPUTOHOMETpUUYECKUE (DYHKIUU, HCIOIb3Ys
IpU HEOOXOIMMOCTH CIIPABOYHbIE MaTepHallbl U MPOCTEHIINE BHIYUCIUTEIbHbBIE YCTPOHCTBA;

. BBIUMCIIATH 3HAYEHMS 10 3a/IaHHOMY 3HAUEHHUIO apryMeHTa MpU pa3sInyHbIX criocodax
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 U aHAJIN3a 3aBUCUMOCTEH BEJIMYUH;

. 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 (PYHKIIMIA;

. 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;

. MCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUSI U YMEHHUS B MPAKTUUYECKOW AEATEIbHOCTU 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, MOKa3aTelbHbIe, Jorapu(pMuyeckre, TPUrOHOMETPHUECKUE
YpaBHEHHUS, CBOJSIIMECS K JIMHEWHBIM U KBaJpaTHBbIM, a TaKKe€ aHAJIOTMYHbIE HEPAaBEHCTBA U
CUCTEMBI;



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

° n300pakaTh Ha KOOPJAWHATHOM IIJIOCKOCTH PEIICHHS YpaBHEHWUW, 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
MOBCEHEBHON KW3HHM [UJI1 TIOCTPOEHUS W HCCIACAOBAHUS MPOCTEHININX 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 3HAHUS M YMEHHUS B IPAKTUUYECKOH JCSITEIbHOCTH U
HOBCGHHGBHOﬁ JKNU3HU JI1 aHaJIu3a peaanblx YHCJIOBBIX AAaHHBIX, HpeILCTaBJIeHHLIX B BHJIC
rpaduKOB U JUarpaMm, a Takke I aHaIM3a HHQOPMAITUU CTAaTUCTHIECKOTO XapaKTepa;

. pacrio3HaBaTh Ha 4YEpTEXaxX 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 KPYIJIBIE TEJa; BBIIOJHATH YEPTEXKHU IO
YCIIOBUSIM 3ajiay;

. CTPOUTH MpoOCTEeiIINe cedeHus Ky0a, IPU3Mbl, TUPAMUIbL;

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

. UCIIOJIb30BaTh IPU PELICHUU CTEPEOMETPUUECKUX 3a/1au IIJIaHUMeTpUUYecKue (GpakThl 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
CUTyalluld Ha OCHOBE M3YYEHHBIX ()OPMYJI M CBOMCTB (PUTyp, a TaKkKe BBIYUCICHUS 00BEMOB U
IUIOIIAJEH TOBEPXHOCTEM IIPOCTPAHCTBEHHBIX TEJI IPU PEIIEHWM MPAKTUYECKUX 3ajaad,
UCTOJIb3Ys MPU HEOOXOIUMOCTH CIIPABOYHUKHU M BBIYHCIUTENBHBIE YCTPOHCTBA.

B pe3ynbrate ocBoeHUs yueOHOM AUCIUILIMHBI 00Y4atOLIUICs TODKEH 3HATh:

. 3HAQ4YECHHE MATEMAaTHUYE€CKOM HAYKM JUIS PEIEHUs 3a/1ad, BO3HUKAIOIIUX B TEOPUU U
IIPaKTHUKE; IUPOTY U B TO K€ BPEMsI OIPAHMYEHHOCTh IPUMEHEHUSI MAaTEMATHYECKUX METOJIOB K
aHaJ3y U MCCIEeI0OBAaHUIO MTPOLIECCOB U SIBJICHUN B MPUPOJIE U OOIIECTBE;

. 3HAQYEHHE IPAKTMKM M BOIPOCOB, BO3HMKAMOIIMX B CAMOM MarTeMaTHKe Ui
(GbopMHUPOBaHHS M Ppa3BUTHUS MATEMaTUYECKOW HAyKd; HCTOPHUIO PA3BUTHUS TOHATHS 4YHCIA,
CO3J1aHUsI MaTEMAaTUYECKOr0 aHAJIN3a, BOSHUKHOBEHMS U Pa3BUTUS T€OMETPHUH;

] YHUBEPCAIbHBIM XapakTep 3aKOHOB JIOTMKM MAaTE€MaTHYECKMX pacCyXACHUH, HX
MIPUMEHUMOCTH BO BCEX 001aCTsIX YEIOBEUECKOU 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
HayKH, CPEICTBE MOJEIMPOBAHUS SIBJICHUN U IIPOLECCOB, UACIX U METOJAX MaTEMaTHKU;

—  I[IOHMMaHME 3HAUYUMOCTH MAaTEMaTHKU I Hay4YHO-TEXHMUYECKOIro Iporpecca,
c(OPMHPOBAHHOCTh OTHOIICHUS K MAaTeMaTHKE KaK K YacTH OOINEYETOBEYECKOW KYJIbTYpPHI
yepe3 3HAaKOMCTBO C MCTOPHEH DPa3BUTHS MATEMATUKH, DBOJIIOLIMEH MAaTeMaTUYECKUX UIEH;

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

—  OBJAJEHME MaTEeMAaTUYECKMMU 3HAaHUSAMM M YMEHHUSAMH, HEOOXOIUMBIMU B IIO-
BCEIHEBHOW XU3HU, JJI1 OCBOCHUS CMEXHBIX €CTECTBEHHOHAYYHbBIX IUCLUUIUIMH U JUCLIMILINH
npoeCCHOHATBPHOTO LUKJA, IS MONy4deHHss oOpa3oBaHMA B 00JacTsAX, HE TpPeOYIOIIMX
yri1yOJeHHON MaTeMaTH4ecKoi MOATrOTOBKH;

—  TOTOBHOCTb M CIIOCOOHOCTb K OOpa30BaHMIO, B TOM YHCIIE CaMOOOpPA30BAHUIO, HaA
NOPOTSDKEHUHM BCEH JKU3HHM; CO3HATEIbHOE OTHOIICHHE K HEMpPEphIBHOMY OOpPa30BaHUIO Kak
YCIIOBHIO YCIIEHIHOM NMpo(hecCHOHaIBHOM U 00IIECTBEHHOM JesITENbHOCTH;

— TOTOBHOCTb U CIIOCOOHOCTb K CaMOCTOSITEJIbHON TBOPUYECKONH U OTBETCTBEHHOU
JESTEIbHOCTH; TOTOBHOCTh K KOJIJIEKTUBHOM paldoTe, COTPYJHUYECTBY CO CBEPCTHUKAMU B
00pa3oBaTeNbHON, 0OLIECTBEHHO MOJIE3HOH, yueOHO-UCCIe10BaTEIbCKON, IPOEKTHON U APYrUX
BUJAX JEATEIIbHOCTH;

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

. MeTanpeAMeTHbIX:

—  YMCEHHE CaMOCTOATEIbHO ONPENENATHh LEIU JEATEIBHOCTH M COCTAaBJIATH IUIAHBI
JESATEIILHOCTH;

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

—  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) 247
O0s3aTesIbHAsE Ay IMTOPHAs yueOHas1 Harpy3Ka (Bcero) 234

B TOM YHCJIC:

1abopaTopHbIe paObOTHI -

IPAKTUYECKHUE 3aHATUS 142

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

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,
YHHUBEpCaJIbHBINA 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
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Tema 1.2 | KopHu, crenenu u gorapumbl 18 10 3HaTh: CBOMCTBA CTENEHU U
3 Crenenu ¢ NeHCTBUTENLHBIM OKa3aTeNeM, HX CBOMCTBA. 2 norapudma; 1,2
4 KopHu HaTypaJIbHOM CTENIEHU U3 YMCIIa U UX CBOWCTBA. 2 VYMeTh: HAXOAUTH 3HAYCHHUSI KOPHSI, 1,2
5 [IpakTuueckoe 3aHATHUE. [IpeobpazoBanus CTEIICHHBIX 2 2np CTereHy, Jiorapudma, Ha OCHOBE
BBIPAKCHHIA. OTIpeNIeNIeHNs], UCTIONb3YS MIPH
P
6 Jlorapudm umcna. OcHOBHOE JorapupMHUUECKOE TOXKIECTBO. 2 HE00X0MMOCTH 1,2
JlecsaTnuHbIe U HaTYpaJIbHBIC JJOTaPU(PMBI. HHCTPYMCHTAJIBHBIC CPEICTBA,
7 [IpaBuna nedictBus ¢ sorapudmamu. Ilepexogq k HOBOMY 2 T0JIB30BATHCS MPUOITHKCHHON 1,2
OCHOBAHMIO. OLICHKOM MPH MPAKTUIECKUX
8 [Mpaktudeckoe 3ansTue. HaxoxaeHue 3HaueHHi sorapupma mo 2 2mp pacderax
IPOM3BOJILHOMY OCHOBAHHIO. YMETb: BBITONHATE
9 IIpakTuueckoe 3aHATHE. Ilepexos OT OJHOrO OCHOBAaHUS K 2 2np npeodpa3oBaHue BIPAKEHHUI,
JIpyroMy,  BBIYHCJIEHHE M CpPaBHEHME  JIOrapH()MOB. TIPUMCHIA q’OPMym’I’VCB’BaHHHe co
Jlorapu()MUpOBaHKE U NOTEHIIMPOBAHKME BBIPAKEHHMI. CBOUCTBAMH CTCIICHEH,
10 [TpakTiueckoe 3ansTue. Penenue nokasaTenbHbIX ypaBHEHUH. 2 2np noraprgmos
11 [TpakTnueckoe 3ansTue. Pemenue norapuMudeckux ypaBHEHUH. 2 2np
Pa3nes 2 OCHOBBI TPUTOHOMETPHHU 26 14
3HaTh U yMETh: BHITIOTHATH
Tema 2.1 | OCHOBHBIE IOHATHUS 2 .
npeoOpa3oBaHKE BBIPAKEHUH,
12 Panuannas u rpagycHas mepsl yria. CuHyC, KOCUHYC, TAHT€HC U 2 1,2
KOTAHICHE Wioa npuUMeHsisi JOPMYJIbl, CBS3aHHBIE C
: OCHOBHBIMH
Tema 2.2 | OCHOBHbIE TPUTOHOMETPUUECKHE TOXKIECTBA 12 6
TPUTOHOMETPHUYECKUMHU
13 Tpuronomerpudeckre GyHKIIUN YUCIOBOTO apryMeHTa. 2 TOKIECTBAMH H HX CIIEICTBISAMH 1,2
OCHOBHBIE TPUTOHOMETPHUIECKHE TOXK/IECTBA U MX CIIEICTBUSI.
14,15 IIpakTnueckoe 3anaTue. OCHOBHBIE TPUTOHOMETPHUUECKHE 4 4np
—— 3HaTh U yMETh: BHITIOTHATH
: npeoOpasoBaHKe BhIPAKEHUI
16,17 @opMmyisl puBeaeHUss. POpMyIIbI CYMMBI M Pa3HOCTH JIBYX 4 peobp P ’ 1,2
o pUMEHSS POPMYJIbI TPUBEICHHUS,
yrioB. @opMyJibl ABOHHOTO U MOJIOBUHHOTO YIJIOB.
CYMMBI ¥ pa3HOCTH JIBYX yTJIOB,
18 [Ipaxtrueckoe 3ansatue . @opmyisl npuseacHus. Dopmyiibl 2 2np o
JIBOMHOTO U TIOJIOBUHHOT'O YIJIOB
CYMMBI ¥ pa3HOCTH JIBYX YTJIOB.
Tema 2.3 | TIpeoOpa3oBaHus MPOCTEUIIUX TPUTOHOMETPUUECKHUX BBIPAKCHHUI 4 2 3HaTh U YMETh: BBINIOJIHATH
19 ®opmyitel TpeoOpa3oBaHus CYMMBbl TPUTOHOMETPUUECKUX 2 npeoOpa3oBaHUE BBIPAKECHUN 1,2
b

(GyHKIMI B NPON3BEICHUE U TPOU3BENICHUS B CYMMY.

pUMEeHsIsl QOpMYJIbl TPUBEICHUS,
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20 [Ipaktuyeckoe 3anstue. [IpeobpazoBaHue CyMMBI 2 2np CYMMBI ¥ pa3HOCTH JIBYX YIJIOB,
TPUTOHOMETPHUUECKUX (PYHKLUI B MPOU3BEECHUE U IIPOU3BEICHUS JIBOMHOTO U TIOJIOBUHHOT'O YIJIOB,
B CyMMY. npeoOpa3oBaHUsl CyMMBI
TPUTOHOMETPUUYECKUX (YHKLUI B
MIPOU3BEACHUE U TPOU3BEACHUS B
CYMMY
Tema 2.4 | TpuroHomeTpruuecKue ypaBHEHUs] M HEPABEHCTBA 8 6
21 OO6parHbIC TPUTOHOMETPUUCCKHE QYHKITHH. 2 1,2
22 [IpakTnueckoe 3ansartue. [Ipocreiime TpUroHOMETpUUIECKHUE 2 2np 1,2
YpaBHEHMUSL. VYMeTh pemate npocTenmme
23 IIpaxkTrueckoe 3ansaTue. Pemenue npocrenmmx 2 2np TPUTOHOMETPUYECKUE YPABHEHHUS
TPUTOHOMETPUUYECKUX YPaBHEHUH.
24 [IpakTuueckoe 3ansTue. Pemenue npocrenmmx 2 2n0p
TPUTOHOMETPUUYECKUX HEPABEHCTB.
Pa3nesn 3 @yHkuM, UX CBOIiCTBA U rpauKH 26 14
Tema 3.1 | dynkuuu, cBoiicTBa QyHKIUN 10 6 3
25 OO6macth ompeaeneHuss ¥ MHOXKECTBO 3HaueHu. CriocoObl 2 HatTb 1 vyMeTI" BBIMHCILATE SHAYCHH 1,2
3amanus QyHkuuit. I'paguk GyHKImM. (GyHKUUIT 110 32JTaHHOMY 3HAYCHUIO
apryMeHTa IpHU Pa3INIHBIX CII0CO0a)
26 [IpakTyeckoe 3aHsTHE. MOHOTOHHOCTB, YeTHOCTb, HEUYETHOCTb, 2 2np
3a7jaHus (PYHKIMHU, ONIPEIEIIATh
OTPaHUYEHHOCTH, IEPUOTUIHOCTb. »
OCHOBHBIE CBOMCTBA YHCIIOBBIX
27 [TpakTruyeckoe 3ansaTue. IlpoMexyTkn Bo3pacTaHus U yObIBaHMS, 2 2np .
(byHKUNH, HIUTIOCTPUPOBATh UX HA
HanOoJIbIIIee M HANMEHBIIIEe 3HAYCHHUSI, TOYKH IKCTPEMyMa.
rpadukax; CTpOUTh rpapuKu
28 ITpakTuyeckoe 3anstue. [loctpoenue u urenue rpaduxkoB 2 2np o
by U3YYEHHBIX (DYHKIIHA,
A - WJUTIOCTPUPOBATH 10 TpaduKy
29 Apudmernueckue onepanuu HaJl GQyHKIUAMU. Cll0XKHAS 2 . . 1
M CBOWCTBA 3JIEMEHTapHBIX (PYHKIUH;
¢ynkuus. Komnosunus pynkuuii. [Tonstie o HenmpepsIBHOCTH
9 . WCTIOJIH30BATh TIOHATHE (QYHKIIUU TS
¢bynkuuit. O6nacTh onpeaeneHust 1 MHOXKECTBO 3HaYeHUN N
. . ONUCAHM U aHAJIN3a 3aBUCUMOCTEN
oOpatHol ¢pyHkimu. I'paduk obpaTHON QyHKIIMY.
BEJIMYMH; NCIIOJH30BAThH
Tema 3.2 | CreneHHble, IOKa3aTeabHbIE, JIOTApUPMUIECKHE U 16 8 6
OOpatHble TPUTOHOMETPUYECKHE HPHODPETEHHLIC SHATI 1 yMEHIA B
TPUTOHOMETpHUUYECKHE (DYHKIIUH. .
PHrOHOMETPHIECKHE QyHKL P p p MPaKTUIECKOHN eATEITLHOCTH.
byHKIIIN
30 CrenenHas ¢pyHKIUs, ee rpaduK U CBOMCTBA. 2 1,2
31 [TokazarenbHast QyHKIMS, ee rpaduK U CBOMCTBA. 2 1,2
32 Jlorapudmuueckast pyHKIus, ee rpauk U CBOWCTBA. 2 1,2
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33 [Ipaktuyeckoe 3anstue. Iloctpoenne rpaguKoB CTETIEHHBIX, 2 2mp
MOKa3aTENbHBIX U JIOTAPUPMUICCKUX (YHKITHH.
34 [IpakTuyeckoe 3anstue. TpuroHomerpudeckue QyHKIUS , UX 2 2np
rpaduKy ¥ CBOWCTBA.
35 [IpakTnueckoe 3ansatue. OOpaTHbIE TPUTOHOMETPUUECKHE 2 2np
GbyHKIMH , UX TpadUKU ¥ CBOMCTBA.
36 [IpeoOpaszoBanus rpadukoB GyHKIMN (TTapauIeIbHBIN IEPEHOC, 2 1,2
CHUMMETpPHS, PACTSHKEHHUE U CKAaTue). Y paBHEHHE TAPMOHUYECKOTO
KoJ1e0aHusl.
37 [Tpaktrueckoe 3anstue. [Ipeodpa3zoBanue rpaduka GyHKIUN. 2 2mp
Pa3nen 4 YpaBHeHHs M HepaBeHCTBA 30 26
Tema 4.1 | YpaBHEHUs U CUCTEMbI YPAaBHEHUH. 16 16
38 [IpakTuueckoe 3ansatue. PanonanbHble ypaBHEHUS M CUCTEMBI. 2 2np 1,2
OCHOBHBIE IPUEMBI HX PEIICHUSI.
39 [TpakTrueckoe 3aHsaTHE. Penienne pannoHalbHbIX YpaBHEHHN U 2 2mp
i VYMeTh: pemats palroHaIbHEIE,
40 [IpakTuueckoe 3ansarue. MppamuonaibHbie ypaBHEHUS. 2 2np MoKa3aTeNbHBIE, JIOrapuPMIIecKHe, 1,2
OCHOBHBIE IPHEMET HX PEIICHHS. TPHTOHOMETPHHECKHE, CBOSINECS |
JMHEWHBIM U KBa/IPaTHBIM
41 [TpakTuueckoe 3anstue. [lokazaTenbHble ypaBHEHUS U CUCTEMBI. 2 2np 1,2
o ypaBHEHUS, @ TAK)KE aHAJOTUYHBIC
CHOBHBIC IPUEMBI UX PEUICHUSI.
HEpaBEHCTBA, pelIaTh
42 [IpakTruyeckoe 3anstue. Jlorapupmuueckne ypaBHEHUS U 2 2np
anreOpanyeckue ypaBHEHHUS,
crcteMbl. . OCHOBHBIC TIPUEMBI UX PEIICHUSI.
HEPaBEHCTBA, CHCTEMBI TpaprUeCcKu
43 [IpakTuueckoe 3anatue. Pemnienre nokazarenbHbIX U 2 21p METOIOM
Jorapu(pMUUECKUX YpaBHECHHH.
44 [IpakTnueckoe 3ansatue. TpuroHoMeTpu4ecKre ypaBHEHHUS. 2 2np 1,2
OCHOBHBIE IPUEMBI HX PEIICHUS. VMETh: BEIIOMHSILE
45 [IpakTuueckoe 3anatue. Pemenne TpUroHOMeTpUYECKUX 2 2mp 6 ' .
ABHEHM npeoOpa3oBaHue BBIPAKECHUH,
— I}jIp : 10 3 pUMEHSST POPMYIIBI, CBSI3aHHBIE CO
ema 4. €paBeHCTBA . .
5 I P b 5 5 CBOWCTBaMH CTeTIeHEH,
pakTHuecKoe 3aHsATHe .ParoHanbHble U UPPALlMOHAIbHBIE np noraprdMoB
HepaBeHCTBa. OCHOBHBIC TIPHUEMBI MIX PEIICHUSI.
47 [IpakTuueckoe 3anaTue. MeToq HHTEPBAJIOB. 2 2np 1,2
48 [IpakTuueckoe 3ansartue. [lokazaTenbHble U Jorapudmuueckre 2 o 1,2
HepaBeHCTBa. OCHOBHBIE IPUEMBI UX PEIICHUSI. P
49 IIpakTnueckoe 3aHsTue. PenieHne HepaBeHCTB. 2 2np
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50 IIpocreiimme TpuroHoMeTpuuecKkrue HepaBeHcTBa. OCHOBHbBIE 2 1
MIPUEMBI UX PEIIeHUsI.
Tema 4.3 | Mcrionb30BaH#€e CBOMCTB U rpaUKOB (DYyHKUIUHN MPH PEIICHUH 4 2
ypaBHEHUI U HEPABEHCTB.
o1 N300pakeHre Ha KOOPIUHATHOM TUIOCKOCTH MHOKECTBA PEILICHHH 2 1,2
YpaBHEHUI U HEPABEHCTB C IByMs IEPEMEHHBIMH U UX CHCTEM.
52 [IpakTruyeckoe 3ansTue. Vcrnonp30BaHue CBOWCTB U rpa)uKoB 2 2np
GyHKIUH 1715 penieHus] ypaBHEHH U HEPaBEHCTB.
Pa3jnen 5 Hauana MaTteMaTH4ecKOro aHajmsa 44 30 3HaTh: IPUMEHEHHUE
MaTEeMaTHYECKUX METOJOB K
aHaJM3y U UCCIIEJOBAHUIO
MIPOLIECCOB U SIBJICHUH B MPUPOJE U
00111eCTBE YMETh: HAXOJAUTh
MIPOU3BOIHBIC AJIEMEHTAPHBIX
(GyHKIMI; UCTI0Ib30BaTh
MIPOU3BOIHYIO JIJIsl IPOBEACHUS
PUOIMKCHHBIX BEIYHACIICHHM,
peliaTth 3a7a4u NPUKIaAHOTO
XapakTepa Ha HaXOXKICHUE
HauOOJIBIIET0 U HAMMEHBIIIETO
3HAYCHUS
Tewma 5.1 [locnenoBarenbHOCTH 6 2
Omnpenenenre YUCIOBOM Mocaen0BaTeNbHOCTH. CrocoObl 3a1aHus 2 1,2
53 ¥ CBOMCTBA YMCIIOBBIX MOcCeaoBaTebHoCcTed. Haxoxmenne N - To
YJieHa T0CIIeI0BATEIbHOCTH, CYMMBL. 3HaTh: ONpe/eIeHHUs] YHCIOBOI
54 [lonssitue o mpenene mnocnenoBaTenbHOCcTU. CylllecTBOBaHUE 2 MOCJIEIOBATEILHOCTH, TMpeea 1,2
npejesia MOHOTOHHOM OrpaHWYeHHOM Mocie10BaTeIbHOCTH. [0CJIeI0BATENbHOCTH
CymmupoBaHue mnocienoBatenbHocTeil. beckoneuHo yObIBaromas
reoMeTpHUECKasi MOCJIE0BATEILHOCTh U €€ CyMMa.
55 [IpakTrueckoe 3ansTre. YncmoBas mocienaoBarenbHOCTh. [Ipenen 2 2np
110CJIe/I0BATEIbHOCTH
Tema 5.2 TlpousBojgHas GyHKIMH 20 14
56 Onpenenenne Npou3BOTHON M €€ MeXaHW4YeckHii cMbIci. [IpaBuna 2 3HaTh U yMETh: HAXOUTh 1,2
u Gopmynsl guddepeHpoBanus. Beraucienne mpou3BOAHON B MIPOU3BOJIHBIC DJIEMEHTAPHBIX
TOUKE. ¢bynkuuit; nuddepeHunpoBaTh
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o7 [Ipaktuyeckoe 3anstue JuddepenunpoBanue 3neMEeHTAPHBIX 2 2np CJIOKHBIE (DYHKIIUU
¢bynkumii. Btopas mnpousBomnas. [lonstue nuddepenimanra
GyHKIIH.
58 [Ipaktrueckoe 3anstue. JuddepeHmpoBanue CI0XHON GYHKITUN 2 2np 1,2
59 [Tpaktruyeckoe 3austue. JAuddepenupoBanne GyHKINHI. 2 2np
60 ['eomeTpryeckuii CMBICIT TTPOU3BOAHON. YpaBHEHUE KacaTeIbHOM 2 3HaTh: TECOMETPUUYCCKUN U 1,2
1 HopMayid. PU3MYECKUI CMBICII IEPBOM M BTOPOM IPOU3BOJIHOM. (bu3nUecKuil CMBICI IPOU3BOIHON;
61 [IpakTnyeckoe 3aHATHE. MeEXaHMUYECKMH M Te€OMETpPUUYECKH 2 2np YMETb COCTaBJIATh YPABHEHUE
CMBICJI POW3BOIHOMN. YpaBHEHUE KAacaTeIbLHOU B 00IIEM BUJIC. KacaTeJIbHOW U HOPMAJIHU.
62 [IpuMeHeHne TPOM3BOAHOM K HCCIEAOBaHUIO (DYHKIUH W 2 1,2
MTOCTPOCHHIO TPAPHKOB. .
= 3HaTh: MPUKIATHON XapaKTep
63 [Ipaktnyeckoe  3aHstue. [IpuMeHeHWEe  MPOM3BOAHOM K 2 .
. 2np IPOM3BOIHON; YMETh: pellaTh
UCCIIEI0BAaHHIO (PYHKIMI U OCTPOEHHUIO IpahKOB.
3aJ]auy MPUKIIATHOTO XapaKTepa Ha
64 [IpakTruyeckoe 3anstue. MccnenqoBanne GyHKINU ¢ TOMOIIBIO 2 2n0p
o HaXO0XXJeHHE HauOOJIbIIEro 1
IIPOM3BOIHOM U MOCTPOEHUE rpaUKOB.
= HAMMEHBIIETO 3HAYCHUSI.
65 [IpakTuueckoe 3ansarue. [lpunoxenne npou3BoAHON K PELIEHUIO 2 2n0p
IPUKJIAJHBIX 33/1a4.
Tema 5.3 IlepBooOpasHasi 1 UHTETpa 18 14 3HaTh U YMETb HaXOAUTh
66 [Tonstue nepBooOpa3Hoi Gpynkuuu. HeompeneneHHblii HHTErpasn 2 HEONpeIeICHHBIE HHTETPaIbl OT 1,2
u ero cBoiictBa. OCHOBHbIE TAOJIMYHbIE HHTErPaIbL. HECJIOKHBIX (YHKIIMHA, BEIUUCIISTD B
67,68 IIpakTnyeckoe 3aHsTHe. HemocpenCcTBEHHOE MHTETPUPOBAHUE 4 4nip INPOCTEHIIMX CIy4asX IUIOWAIU U
GyHKIMi. 00BEMBI C UCTIOIB30BAHUEM
69 OnpeeieHHBIN UHTETPAT M €r0 OCHOBHBIC CBOWcTBAa. Dopmyia 2 OIPEACIICHHOT O MHTETPaa; 1,2
Hrerotona-Jleii6uua. HCII0JIH30BaTh MPUOOPETEHHBIE
3HaHUS U YMEHUS B IPAKTHUECKON
NEeSITeTbHOCTH ISl PELICHUS
NPUKJIAJHBIX 33134
70,71 [IpakTueckoe 3aHATHE. Beruucnenune ONPEJIEICHHBIX 4 4np
MHTETpajioB. YMeTb: BBIUUCIIATE B MPOCTEHIINX
72 [IpakTHueckoe 3aHATHE. IIpocreiimne MIPUIIOKEHUS 2 2np CIIydasiX IUIoHaid U 0ObEMBI C
OIpeJIeNIEHHOT0 HHTErpaa. UCTIOJIb30BaHUEM OIPE/IETICHHOTO
73,74 [IpaxkTnueckoe 3ansaTue. [IpuMeHeHre OnpeneIeHHOrO HHTErpaia 4 4mp MHTErpaa.
K BBIUMCIICHUIO (PM3UYECKUX BEJIMYUH U TUIOIAAeH
Paznen 6 KoMOMHATOPUKA, CTATHCTHKA U TeOPHs BEPOSITHOCTEH 16 6 3HaTh U yMETh: pelIaTh
Tema 6.1 DnemMeHTH KOMOMHATOPUKHI 6 2 npocTeiiiyre KOMOMHATOPHBIE 1,2
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75 OcHoOBHBIE MOHSATHUSA KOMOMHATOPHUKHU (pa3memnienus, 2 3aJ1aul METOJIOM Tepedopa u ¢
MIePECTaHOBKU U COUYETAHMSI) MCIOJIb30BaHNUEM M3BECTHBIX
76 bunom Herorona. Tpeyronbauk Ilackans 2 (bopMyIT; BEIYUCIATH B IPOCTEHIIINX 1,2
77 [IpakTuueckoe 3ansitue. [IpukinagHble KOMOWHATOPHBIE 3aauH. 2 21p Cllydasix BEpOATHOCTH COOBITHIA;
bunom HerotoHa. UCTIOJIb30BaTh MPUOOPETCHHBIE
Tema 6.2 D1eMeHThI TEOPUN BEPOSITHOCTEN 8 4 3HAHWS M YMEHHSA B IIPAKTHIECKOM
78 CoObITHst, BUIBI cOOBITHH. Oniepari HaJi COOBITHUSIMU. 2 JEATENBHOCTH U B IIOBCEIHEBHOM 1
79 [TpakTuueckoe 3ansatue. BepostHocTh coObiTHs. Kiaccuueckoe u 2 2np KU3HM UL aHAIN3a pealIbHbIX 1,2
CTATUCTUYECKOE OIIPEEIICHNE BEPOITHOCTH. YHACJIOBBIX NTaHHBIX,
80 IIpakTnueckoe 3anarue. Knaccuueckoe onpeieneHre BEpOSITHOCTH 2 21p TMPE/ICTABICHHBIX B BUJIE IPaQHKOB
81 JIMCKpeTHas CiTyJaiiHas BEJIMYMHA, 3aKOH €€ pacIpe/IeIICHHU. 2 1 MarpaMm, a TaKke Ui aHain3a 1
UmncaoBbIe XapaKTEPUCTHKH JUCKPETHON CITy4aifHON BEJTMYNHBL. MH(OPMAIIMH CTATHCTHYECKOTO
Tema 6.3 | DieMeHTHI MATEMATHYECKON CTATUCTHKH 2 XapakTepa
82 [IpencraBnenne gaHHBIX (TaOIHIBI, TUATPAMMBI, TPAQUKH), 2 1
reHepaibHasi COBOKYIHOCTh, BBIOOPKa, cpefHee apupMeTHIecKoe,
mennana. [ToraTue o 3a1a4ax MaTeMaTHYECKONW CTATUCTHKH.
Pa3nen 7 'eomerpusn 70 42
3HATh ¥ YMETh: UCIIOJIb30BaTh
MpUOOpPETEHHbIE 3HAHUS U YMEHUS
B IIPAKTHYECKOMN IEATEIILHOCTH U B
MOBCEHEBHOM KU3HU JIs
UCCIIEI0BaHUS (MOJETUPOBAHUS)
HECJIOKHBIX PAKTUUECKUX
CUTYyallMil HA OCHOBE M3yYEHHBIX
dbopMyn 1 CBOICTB QUTYp, a TAKKE
JUTSL BBIYKCIICHUSI 00bEMOB U
TUIOINA/IeH TIOBEPXHOCTEN
MPOCTPAHCTBEHHBIX TN MPU
pELIEeHNHU MPaKTUYECKHX 3a/1a4,
UCTIONB3YSI TIPH HEOOXOTUMOCTH
CHPAaBOYHHUKH U BBIYUCIUTEIbHBIC
YCTPOMCTBA.
Tema 7.1 KoopanHaThl M BEKTOPHI 12 12 3HaTh: MpeACTaBIEHUE O BEKTOPHBIX
83 [TpakTryeckoe 3aHsTHE. BEKTOPHI, BEKTOPHBIC BETHYUHBI. BHITBI 2 2mp BEJIMYMHAX, BUJIBl BEKTOPOB; 1,2

BEKTOPOB. JIeNCTBUS HAJl BEKTOPaMHU.

YMCTL: BBITIOJIHATD JeUCTBUS HaJ
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84 IIpakTnueckoe 3ansatue. IIpamoyronpHas cucteMa KOOpJIMHAT B 2 2mp BEKTOPAMH HaXOJUTh JAJIUHY BEKTODPA 1,2
npoctpancTBe. KoopnuHats! BekTopa. JlelicTBHS HaJl BEKTOpaMHU B YTOJ MEX/y BEKTOPAaMH, COCTABIIATh
KOOp/MHATAX. ypaBHEHHS MIPSIMOH, TUIOCKOCTH,

85 [IpakTrueckoe 3anstue. J[nmuHa BekTopa. PaccrosiHue Mexay 1Byms 2 2np cdepbl 1,2
ToukaMu. CKaJIIpHOE ITPOU3BEAECHNUE BEKTOPOB. YTOJI MEXIY
BEKTOPAMH.

86 [TpakTudeckoe 3ansaTue. PemieHue mpukiaaHbIX 3a/1a4 C 2 2mp
UCII0JIb30BAHUEM KOOPIMHAT U BEKTOPOB.

87 [IpakTryeckoe 3aHsATHE. Y PaBHEHNE OKPYKHOCTH, CHEPHI, 2 2np YMeTb: BBINOJHSTS JCHCTBUS Hal 1,2
IJIOCKOCTH. BEKTOPaMHU HAXOHUTh [UTHHY

88 IIpakThyeckoe 3aHATHE. YPaBHEHUE OKPYKHOCTH, COEPHI, 2 2np BEKTOPA, YIOJI Me/y BEKTOPaMI,
IUIOCKOCTHU. PaccTosiHne MeX1y TOUKaMH. COCTABIIATH yPABHEHUS PAMOIA

Tema 7.2 [IpsiMble 1 TUIOCKOCTH B IPOCTPAHCTBE 18 8

3HaTh U YMETh: PAClO3HABATh HA
89 Jlornueckasi CTpyKTypa CTe€pEOMETPUH. AKCUOMBI CTEPEOMETPUU U 2 9EPTEKaX U MOICIIAX 1,2
CIEACTBUS U3 HUX. B3auMHOE pacrosnokeHue npsMbIX B IPOCTPAHCTBEHHBIC (hOPMBI;
IIPOCTPAHCTBE. COOTHOCHUTBb TPEXMCPHEBIC O0OBEKTHI C

90 [TapannensHOCTH NpsIMON U MIIOCKOCTH. [lapannenbHOCTh 2 MX ONHMCAHUSIMH, H300pKCHUAMH; 1,2
UIOCKOCTEIA. OIHCHIBATH B3aUMHOE PACIIOI0KECHHU(

91 IIpakTrueckoe 3ansaTHe. B3anmHOE pacnonokeHue NpsMbIX U 2 2mp HPAMBIX W TJIOCKOCTCH B
TUIOCKOCTEHA. HPOCTPAHCTBE,

92 [TapanenapHOE MIPOSKTUPOBAHKE U €0 CBOWCTBA. 2 aHATM3UPOBATE B IPOCTCHULINX 1,2

93 [lepneHAMKyISAPHOCTh MPAMON M IUIOCKOCTH. IlepHeHauKymsap u 2 CIyqastX B3aNMHOC PaCIIOTOKCHHC 1,2
HaKJIOHHAsl K IJIOCKOCTH, YTOJl MEKAY NPSMON U IIIOCKOCTBIO. OOBEKTOB B IPOCTPAHCTEE;

94,95 [Ipaktnyeckoe 3anstue. [lepmeHAWKYIsp ¥ HAKJIOHHAas K 4 4mip 300pasKaTh OCHOBHbIE
IUIOCKOCTU. YTOJI MEXIy HOpsSMOM M IUIOCKOCThIO. TeopeMbl o MHOTOTPaHHHKHI 1 KPYIJIBIC TCI4,

B3aMMHOM PACIONOKEHHUH TpsiMoii 1 mIockocTu. Teopema o Tpex BBITIOIHATE HCPTEKHU IO yCTOBHAM
NepIeHNKYIspax. sajad, . 5
96 JIByrpaHHBII yTOIL. VYron MEXTY TUTOCKOCTSIMH. 2 CTPOUTE MPOCTCHIINE CCICHIA Ky0a, 1,2
IleprieHAUKYISIPHOCTH MIOCKOCTEH. TIPUSMBL, TTHpaMHLL,
IaTh TPOCTEHIIN
97 [Ipaktrueckoe  3ansite. OpPTOTOHAIBHOE  MPOCKTHPOBAHHE. 2 21p pe pocte ©
. CTepEOMETpUIECKHE 3a1a9H Ha
[Tnomans oproroHanbHOM mpoekuuu. B3anmmHoe pacronoxeHue
HaXO0XXJICHHE TeOMETPUUYECKIX
MIPOCTPAHCTBEHHBIX QUTYD.
BEJINYVH;
Tema 7.3 MHOTOrpaHHUKH 20 8 ’
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98 MHororpansslii yroia. MHororpanauku. Pazseptku 2 UCII0JIb30BaTh IIPU PELLIEHUU 1,2
MHOT'OIPaHHHUKOB. CTEpEOMETPUYECKHUX 3a/1a4

99 ITpusma. IIpsimas u HaknoHHas npusma. [IpaBuibHas npusma. 2 IUTAHUMETPUYECKUe aKThl U 1,2
[Tapannenenunen. Kyo. METO/IbI;

100 [TpakTuueckoe 3ansarue. [Lmomaau NoBepXHOCTEH MPU3MBIL, 2 2mp MPOBOANTD TOKA3aTEIbHbBIC 1,2
napajuienenunesa, Kyoa. paccyKIeHUs B XO/1€ PELIeHUs 3a1ay|

101 [IpakTuueckoe 3anaTue. BplunciieHne miomaaei noBepxHocTel 2 2np
IIPU3MBI, TapajuIesenunea, Kyoa.

102 IInpamupa. IIpaBunbHas nupamua. 2 1,2

103 [Tomans MOBEpXHOCTH MUPAMU/IBI. 2

104 VYceuenHas nupamuza. [lnomjane MOBEPXHOCTH — yCEUEHHOM 2 1,2
TUpaMHUIBL.

105 [IpakTrueckoe 3aHaTHE. BhIuncieHue TUIONIAACH MOBEPXHOCTEH 2 2np
UPaAMUJIL.

106 CedeHus B pu3Me, MapajuieNenunee, Kyoe, nupamue. 2 1,2

107 IIpakTnueckoe 3anatue. CedyeHUs MHOTOTPaHHUKOB. 2 21p

Tema 7.4 Tena v MOBEpXHOCTH BPAIICHUS 8 4

108 Hununaap , KOHYC, YCEUeHHBIH KOHYC, UX 3JIEMEHTHI, pa3BEPTKU U 2 1,2
ceueHust. CedeHus MIMHAPA, KOHYCA, YCEYEHHOT'O KOHYCA.

109 Hlap u cepa, Ceuenus mapa u cepsl. [ToBepxHOCTB chepbl. 2 1,2

110,111 | TIpakTHueckoe 3aHATHE. BpIYHCICHHE TUIOMIACH TOBEPXHOCTEH 4 4np
TeJ BpallleHHUS.

Tewma 7.5 M3mepenns B reoMeTpun 12 10 3HaTh W yMETh: HCMOJIB30BATh

112 O06mwem u ero u3mepenue. MHrerpanbHas popmyna oobema 2 npuoOpeTeHHble  3HAaHUS U 1,2
®opmynel 00beMa Ky0a, TPSMOYTOJIBHOTO Mapauiesienure/a, YMEHUSI B TIPAKTHYECKOU
IPU3MBI. JIeSITeTbHOCTH u B

113 [IpakTnueckoe  3anstue. @Dopmynsl o0beMa  MHUPAMHJBI, 2 2mp MIOBCEHEBHOM  JKH3HM  JUIA 1,2
YCEYEHHOM MUPAMUJIBI . UCCIIEIOBAHUS

114 [TpakTrueckoe 3ansTHe. BordnciieHne 00beMOB MHOTOTPAHHHKOB 2 211p (MOIENMPOBaHKA)  HECIIOKHBIX

115 [IpakTuyeckoe 3anarue. Popmynsl odbeMa LWIMHIpPA, KOHYCA, 2 o NPaKTHYCCKUX — CUTYallMd Ha 1,2
YCEUEHHOI'0 KOHyca, Iiapa. p OCHOBE H3Y4YCHHBIX (opMyn u

116 [IpakTuueckoe 3anatue. Beruncienue o0beMOB TeJ BpallleHUs. 2 2mp CBOHCTB (uryp, a TaKxe
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117 [Ipaktuyeckoe 3ansTHe. llogobue Ten. OTHOIIEHUS TMUIOLIAEH 2 2mp BBIYHCIIEHUS 00bEMOB u
MMOBEPXHOCTEH U 00bEMOB MOJOOHBIX TEJI. IUIOIIaieN MMOBEPXHOCTEN
NPOCTPAHCTBEHHBIX Tel IpHU
pELIeHNH IMPAaKTHYECKUX 3ajad,
UCTIONIB3YS IPU HEOOXOAMMOCTH
CIPaBOYHUKH "
BBIYUCIIUTEIBHbIE YCTPOICTBA.

Bcero 234 (234 + 7K + 6 T1A)

JlJist XapaKTepUCTUKH YPOBHSI OCBOCHHSI YI€OHOTO MaTepralia UCIOIb30BaHbI 0003HAUCHUSI:

1- o3HakoMuTEIBHBIN (y3HABaHHE paHEe U3YyYEHHBIX OOBEKTOB, CBOMCTB);

2- PENpOAYKTHUBHBIN (BBITIOJHEHHE JIEATSIBHOCTH 110 00pa3Ily, HHCTPYKIIMH HITU TI0]] PYKOBOJICTBOM);

3- TPOAYKTUBHBIN (IUIAHUPOBAHHE U CAMOCTOSITEIBHOE BBITIOJHEHUE JICATEIIbHOCTH, PEIICHUE TPOOJIEMHBIX 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 yueOHOro KabuHeTa:
- MOCAJI0YHBIE MECTA MO0 KOJIMYECTBY 00YyJArOIINXCS;
- pabouee MeCTO IpenoIaBaress;
- KJIaCCHAsl JI0CKa;
- HarJBSITHBIC TTOCOOMS (TUTaKaThl, MAKEThl FEOMETPUUCCKUX HUTYD);
- KOMIUIEKT y4eOHO-METOAMYECKON JOKYMEHTAIIHH.

TexHuueckue cpencTBa 00ydeHus:
- MyJIbTUMEUA 000pyI0BaHHE.

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. — TexcT : aneKTpoHHBIN // 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

npuMeHsisi GopMyJibl, CBS3aHHBIE CO cBoiicTBaMu | OlEHKa 3a BBINOJHEHHE OO0ydYarommx

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

TPUTOHOMETPUUYECKHE (PYHKLIHHU, WUCIOJIB3YS MPHU

HEOOXOJUMOCTH  CIPAaBOYHBIE MaTepuaabl U

MPOCTEUIIINE BBIYUCIUTEIIbHBIE YCTPONUCTBA

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

apryMeHTa IpH pa3iuuHbIX crocobax 3amaHus | 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  u3ydyeHHBIX  (yHKUUMH, | OneHKa 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 (PU3NYECKUX, 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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