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1 MACIIOPT PABOYEN MPOT'PAMMBI YYEFHOU JUCIHUATLIAHBI

MaTtemaTHKa
1.1 ObaacTh npuMeHeHHsi padoueii MporpaMMbl
Pabouass mporpamMMa y4eOHON IUCHMILIUHBI SIBISIETCS YacThiO IMPOTPAMMBI TOJITOTOBKU
CIIeLIMAIMCTOB cpeaHero 3BeHa B coorBeTcTBUM ¢ PI'OC mno cnenmansHoctr 35.02.03
TexHomnorus 1epeBooOpadboTKH

1.2 Mecto y4eOHOIl IMCHMILIMHBI B CTPYKType HNPOrpaMMbl IIOArOTOBKH
CIIELIHAIHNCTOB CPEIHEro 3BeHa:
VYuebHas mucnMiimHa «MartemaTtuka» SBIseTcs NpOoQWIbHOW TUCHMIUIMHOM — IMKIIA
00111€00pa30BaTEIbHOM MOJATOTOBKH CTYJEHTOB.

1.3 Hesn m 3axaum y4eOHOWl JMCUMILIMHBI — TPeO0OBaHHMS K Ppe3yJbTaram
OCBOEHHUS Y4eOHOI TN CHUIIHHBI:

B pe3synbrare ocBoeHUS yueOHOM AUCIMIUIMHBI O0YYAIOIIUICS JOJIKEH YMETh:

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

o HAXOJHUTh 3HAYEHUS] KOPHS, CTENEHH, Jorapudma, TPUrOHOMETPUIECKUX BhIPAKECHHIMA
Ha OCHOBE OIMNpEIEICHUS, HUCIOJIb3YsI MpPH HEOOXOIMMOCTH HWHCTPYMEHTAJbHBIE CPE/ICTBA;
MOJIb30BaThCS MPUOIMKEHHOM OIEHKOM NP MPAaKTUYECKUX pacueTax;

. BBITIOJIHATE TIPeoOpa3oBaHWE BBIPAKEHUH, NPUMEHSS (QOPMYIbI, CBS3aHHBIE CO
CBOWCTBaMH CTETICHEH, T0rapu(MOB, TPUTOHOMETPUIECKUX (PYHKITHIA;
. UCIOJIb30BaTh NMPHOOPETEHHBIE 3HAHUA M YMEHUS B MPAKTUYECKOH JesTeNbHOCTH U

MOBCEHEBHOM JKM3HM M NPAKTUYECKUX pacueToB Mo QopmynaM, BKI4Yas (HOpMyIbl,
coJiepKalllie CTENEHHU, paJuKalbl, JOrapu(pMbl U TPUTOHOMETpHUUECKHE (DYHKLNHU, UCIOJB3YS
pU HEOOXOIMMOCTH CITPABOYHbIE MaTepHalIbl U MPOCTEHIINE BHIYUCIUTENbHbBIE YCTPOHCTBA;

J BBIUMCIISATH 3HAYEHUS 110 3a/IaHHOMY 3HaUEHUIO apryMeHTa IpU pa3iIudHbIX criocodax
3aaHus QyHKIUY;

o OTpeNieNATh OCHOBHbIE CBOWCTBA YHMCIOBBIX (YHKUMH, WIUIIOCTPUPOBAaTh HX Ha
rpadukax;

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

o UCIIOJIb30BaTh MOHATHE (DYHKLIUU JIJIsl ONMCAHUS U aHAJIN3a 3aBUCUMOCTEN BEJINUMH;

o HCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHHS B MPAKTUYECKOW HESITETbHOCTH U

MOBCE/IHEBHON KU3HU IS OIHUCAaHUS C MOMOUIbI0 (PYHKUMH pa3IMYHBIX 3aBUCHUMOCTEH,
NpeJCTaBIeHUs UX TpapUuecKy, UHTEpIpETaIy I'papKoB;

o HAXOJUTh MPOU3BOJIHBIE AIIEMEHTAPHBIX (PYHKIINN;

o MCIIOJIb30BaTh MPOU3BOIHYIO JUIsl TPOBEAEHUS MPUOIMKEHHBIX BBIUMCICHUN, peliaTh
3aJja4uM MPUKJIAJHOTO XapaKTepa Ha HaX0XK/IeHuEe HauOOJIbIIEr0 U HAaMMEHBIIIETO 3HAUEHUS;

. BBIYUCIIAATH B TMPOCTEHIIMX CIy4yasX IUIOMaAd U OObEMBl C HCIOJIb30BaHUEM
OIIPENIEJICHHOI O UHTETpaa;

o MCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUSI U YMEHHUS B MPAKTUUYECKOU AEATEIbHOCTU U

MIOBCEJTHEBHOM KW3HM I PEIICHWS 3aJad, B TOM YHCIE COLNUAIbHO-3KOHOMHMYECKUX H
¢u3nueckux, Ha HauOONbIIME M HAMMEHBIIME 3HAYeHHs, Ha HAXOXICHHE CKOPOCTH U
YCKOPEHHUS;

. pemath palnuoHalbHbBIE, TMOKa3aTelbHbIe, JIorapu@Muyeckue, TPUTOHOMETPHUYECKHE
YPaBHEHHUs, CBONAIIMECS K JIMHEWHBIM M KBaJpPaTHBIM, a TAK)KE€ aHAJIOTMYHBIE HEPABCHCTBA U
CUCTEMBI;



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

° n300pakaTh Ha KOOPAWHATHOM IIJIOCKOCTH PEIICHHS YpaBHEHWH, HEPABEHCTB H
CHCTEM C ABYMS HEU3BECTHBIMH;

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

° HCITOJIB30BaTh NMPHOOPETCHHBIC 3HAHKWS U YMEHHUS B MPAKTHYCCKOH NEATEILHOCTH H
MOBCETHEBHOM KU3HHM [IJI1 TIOCTPOSHUS W HCCIAEAOBAHUS MPOCTEHININX MaTEeMaTHYECKHX
MOJICIICH;

° pemarh mIpocTedime KOMOWHATOPHBIC 3aJadyd METOJO0M Tiepebopa, a Takke C
HCITOJIb30BAaHUEM U3BECTHBIX (JOPMYIT;

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

° HCITOJIB30BaTh NMPHOOPETCHHBIC 3HAHKMS U YMEHHUS B MPAKTHYCCKOH NEATCILHOCTH H
HOBCG[{HGBHOﬁ JKNW3HU JId aHaJIn3a peaJII)HI)IX YHCJIOBBIX JOaHHBIX, HpeI[CTaBJIeHHI)IX B BHUJIC
rpaduKOB U JUarpaMm, a Takke IS aHaIu3a HHHOPMAITUU CTAaTUCTHYECKOTO XapaKTepa;

o pacro3HaBaTh Ha 4YepTeX)axX M MOAEISAX IPOCTPAHCTBEHHBIE ()OPMBI; COOTHOCUTH
TpEXMEpHbIE OOBEKTHI C UX OMUCAHUAMHU, U300pAKEHUSIMH;

o OIKCBIBATh B3aUMHOE PACIOI0KEHUE NMPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE;

o aHaJIM3UPOBaTh B MPOCTEHIIMX CilydasX B3aMMHOE pacloJIOKEHHE OOBEKTOB B
IPOCTPAHCTBE;

o n300paxkaTb OCHOBHBIE MHOTOIPAHHUKHM M KPYIJIbIE TEJa; BBIIOJHATH YEPTEXKHU IO
YCIOBHSM 3ajiay;

o CTPOUTH MpOCTEHIINe ceYeHUsl KyOa, IPU3MBbl, TUPaAMU/IbI;

o peliath IUIAHUMETPUYECKHE M IPOCTEHIINEe CTepeoMeTpUYEeCKHe 3aJadyd Ha
HaXO0X/IEHNE T€OMETPUUYECKUX BEJTNYHH;

o UCIOJIb30BaTh MPU PEUICHUN CTEPEOMETPUUECKUX 3a/1a4 INITaHUMEeTpUudeckre (pakThl U
METO/IBI;

J IIPOBOAMTD JJOKA3aTeNIbHbIE PACCYKICHUS B X0/I€ PELLIEHUS 3a/]a4;

o MCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHMUSI U YMEHHUS B MPAKTUUYECKOU JAEATEIbHOCTU U

MOBCEIHEBHON JKM3HU JJI MCCIEAOBaHUA (MOJEIMPOBAHMS) HECIOXKHBIX MPAKTHUECKUX
CUTyalluld Ha OCHOBE M3YYEHHBIX (OPMYN U CBOMCTB (puUryp, a Takke BBHIYHUCIECHUS 00BEMOB U
IUIOMIAJC TOBEPXHOCTEM IPOCTPAHCTBEHHBIX TEJI MPU PEIICHWH NPAKTUYECKUX 3aaad,
UCTOJIb3Ys MPU HEOOXOIUMOCTH CIIPABOYHUKHU M BBIYHCIUTENBHBIE YCTPOHCTBA.

B pe3ynbraTe ocBoeHUs yueOHOM IUCIUILIMHBI 00yJatoUIuiics JOKEH 3HATh!

. 3HA4YCHHE MATEMAaTHYECKOM HAYKM JUIS PEIICHHUs 3a/1a4, BO3ZHUKAIOIIMX B TEOPHUH U
MIPaKTHKE; IUPOTY U B TO K€ BpEMsI OTPAHUYECHHOCTh IPUMEHEHUSI MATEMATHYECKUX METO/IOB K
aHaJIM3y U MCCIeI0OBAaHUIO MTPOIIECCOB U SIBJICHUN B PUPOJIE U OOIIECTBE;

. 3HAYEHHE IIPAaKTHUKM M BOIPOCOB, BO3HUKAIOIIMX B CaMOM MaTeMaTUKE JUIsd
dbopMUPOBaHUS M Pa3BUTHUSI MAaTeMaTHYECKOW HAyKH; HCTOPUIO Pa3BUTHUS TOHATUS 4YHCIA,
CO3J1aHUsI MAaTEMAaTUYECKOr0 aHAJIN3a, BOSHUKHOBEHMS U Pa3BUTUS T€OMETPHUH;

° YHUBEPCAIbHBIM XapakTep 3aKOHOB JIOTMKM MaTE€MaTUYECKHX pPaCCyKIECHUW, HX
MIPUMEHUMOCTH BO BCEX 001aCTsIX YEIOBEUECKOU IeITeTbHOCTH;
° BEPOSITHOCTHBIN XapaKTEP Pa3IMYHBIX MPOLIECCOB OKPYKAIOIIETO MUpa.

OcBoeHue cofepxkaHus yaeOHON TUCIUIUIMHBI «MaTeMaThkay 00ecIieunBaeT JOCTHKCHHE
CTYJIEHTaMH CJEeIYIOUINX PEe3yIbTaTOB:
o JIMYHOCTHBIX:



—  c(hOpMHUPOBAHHOCTb TMPEJACTABICHUA O MaTeMaTHKe KaK YHUBEPCAIbHOM SI3bIKE
HAaYKH, CPE/ICTBE MOAEIMPOBAHUS SBJICHUN U ITPOLIECCOB, UIESIX U METOJaX MaTEeMaTHUKH;

—  I[IOHMMaHu€ 3HAa4YMMOCTM MAaTeMaTUKM JUIsl HAy4YHO-TEXHHYECKOIO Iporpecca,
c(OPMHPOBAHHOCTh OTHOIICHUS K MAaTeMaTHKE KaK K YacTH OOIIEYEeIOBEYECKOW KYJIbTYPHI
yepe3 3HaKOMCTBO C UCTOpUEH pa3BUTHsI MaTEMAaTUKHU, BOJIIOLIMEN MaTeMaTU4eCKUX UIeH;

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

—  OBJIQJICHHE MAaTeMaTHYECKUMH 3HAHUAMH M YMEHHUAMH, HEOOXOJUMBIMH B
IIOBCEHEBHOM JKU3HU, JUISl OCBOEHUS! CMEXHBIX €CTECTBEHHOHAYUYHBIX TUCLMIUIMH U JUCLHUILUINH
npoeCCHOHATBPHOTO [HWKJA, JJIs TOJy4eHUs oOpa3oBaHUs B OONACTSIX, HE TPeOYIOUINX
yri1yOJeHHON MaTeMaTH4ecKoi MOATrOTOBKH;

—  TOTOBHOCTb M CIOCOOHOCTh K OOpa30oBaHUIO, B TOM 4HCIE CaMOOOpa3OBaHUIO, Ha
INPOTSKEHUM BCEW KU3HU; CO3HATEIbHOE OTHOIICHHWE K HENPEpPhIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCTIEHIHOM Npo(decCHOHaIbHOM U O0IECTBEHHOM JesITeIbHOCTH;

— TFOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEJIbBHOM TBOPYECKON U OTBETCTBEHHOM
JESTEIbHOCTH; TOTOBHOCTh K KOJIJIEKTUBHOM paldoTe, COTPYJHUYECTBY CO CBEPCTHUKAMU B
0o0pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOH, yueOHO-HCCIe10BaTeNbCKOM, POEKTHOW U APYIHX
BUJAX JEATEIIbHOCTH;

—  OTHOILEHHE K NpOPEecCHOHANTbHON JesITEeIbHOCTH KaK BO3MOXXHOCTH YYacTUSl B
pEIIeHUH JTMYHBIX, OOIIECTBEHHBIX, TOCY/IaPCTBEHHBIX, OOIICHAIIMOHAIBHBIX PO0IeM;

o MeTanpeaMeTHBIX:

—  yMEHHUE CaMOCTOSITEJIbHO ONpEAEATh LENM JESITEIbHOCTH U COCTaBJIATH IUIAHBI
NeSITeIbHOCTH;

—  CaMOCTOSITEJIbHO OCYILECTBIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH AESATEIbHOCTD;
MCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI JISl IOCTHIKEHUS IOCTABJIEHHBIX LI€JIEH U peaau3alnuu
IUIAaHOB JIESITEILHOCTH;

—  BBIOMpATh yCHEIIHBIE CTPATETHH B PA3ITUYHBIX CHTYaIUsX;

—  yYMEHHUE NPOAYKTUBHO OOIIAThCA M B3aUMOJIEHCTBOBATh B IPOLECCE COBMECTHOM
NEeSITeTbHOCTH, YYUTHIBATh TO3MIMU JAPYIHX YYACTHUKOB JESTEIBHOCTH, AS(P(PEKTUBHO
paspenatb KOH()IUKTHI;

—  BJaJIcHUE HaBbIKAMM I103HABATEJIbHOM, yueOHO-UCCIIENOBATENbCKON U MPOEKTHOU
JeSITEIbHOCTH, HaBbIKaMU Pa3pelIeHus mpooem;

—  CcHocoOHOCTh M TOTOBHOCTh K  CaMOCTOSTEJIBHOMY IIOMCKY METOJIOB pelIeHHs
NPaKTUYECKHX 33/1a4, IPUMEHEHHUIO Pa3IIMYHBIX METOIOB ITO3HAHHUS;

—  TOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOSITENIbHOW WH(pOpPMAIMOHHO-TIO3HABATEIbHON
NeSITebHOCTH, BKJIIOYAsh YMEHHE OPHUEHTHPOBATHCS B PA3IUMYHBIX MCTOYHHMKAX HMH(OpMAIH,
KPUTHYECKH OIIEHWUBATh M WHTEPIPETHPOBATH HH(POPMAIUIO, TMOTYyYaeMyI) W3 Pa3IHIHBIX
UCTOYHUKOB; BIJIQJICHUE SI3BIKOBBIMH CPEJICTBAMU: YMEHHE SICHO, JIOTMYHO M TOYHO H3Jararb
CBOIO TOYKY 3PEHHUS, UCIIOIb30BaTh a/IEKBaTHbBIE SI3bIKOBBIE CPEJICTBA;

—  BJQJICHUE HaBBIKAMU II03HABATENbHOW pe(dIeKCHMM KakK OCO3HAHMs COBEPILAEMBIX
JIeMCTBUI M MBICIIUTENBHBIX TPOLIECCOB, UX PE3YIbTATOB M OCHOBAHUM, IPaHUI] CBOETO 3HAHUS U
HE3HAHMS, HOBBIX TIO3HABATENFHBIX 32144 U CPEJICTB ISl KX JIOCTHIKCHUS,

—  LeJNeyCTPeMJICHHOCTh B TMOHMCKaxX M TNPUHATHU pEIIeHHH, CcOOOpa3suTeNbHOCTh H
UHTYHUIMS, DPa3BUTOCTh IPOCTPAHCTBEHHBIX MPEJCTABICHUN; CHOCOOHOCTH BOCIPUHUMATh
KpacoTy U FapMOHUIO MUDA;

o NpeAMeTHbIX:
—  cpOpMUPOBAHHOCTH MPEACTABICHUIN O MaTeMaTUKE KaK YaCTH MHPOBOU KyJIbTYpbl U
MECTe MAaTeMaTUKH B COBPEMEHHOW LMBHWIM3ALMU, CIOCOOAaX OMHCAHUS SIBICHUNW pEalbHOTO
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MHUpa Ha MaTEeMAaTHYECKOM SI3bIKE; CPOPMUPOBAHHOCTH MPEACTABICHUI O MaTEeMATHYECKUX
MOHATUAX KaK BOKHEMIIMX MAaTEMaTUYECKHX MOJEIAX, MO3BOJIIIOIIMX ONMCHIBATH U HU3y4yaTh
pa3HbIE IIPOLIECCHI U SIBICHUS;

—  [IOHMMAaHHE BO3MOYKHOCTHM aKCHOMAaTHYECKOIO IOCTPOEHUs MaTeMaTUYECKUX
TEOPUL;

—  BJIaJICHHUE METOJAaMU JI0KA3aTEeIbCTB U AIITOPUTMOB PELLICHUS, YMEHHE UX IPUMEHSATb,
MIPOBOJIUTH JJOKA3aTEJIbHbIE PACCYKIECHUS B XO/I€ PEIICHUS 3a]1a4;

—  BJIQJICHHE CTaHJAAPTHBIMU IPUEMAMHU PELIEHUS PALMOHAIBHBIX U UPPALUOHAIBHBIX,
MOKA3aTeJIbHbIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YPAaBHEHUM W HEPABEHCTB, HUX CHUCTEM;
HCIIOJIb30BAHNE IOTOBBIX KOMIBIOTEPHBIX NPOrPAMM, B TOM YHUCIE ISl TOUMCKA MIyTH PEIICHUS U
WJUIFOCTPALIMM PELICHUs] YPABHEHUN U HEPABEHCTB;

—  chOpMUPOBAHHOCTb NPEJACTABICHUNH OO0 OCHOBHBIX TOHATHUSAX MaTEMaTHYECKOTO
aHalM3a M UX CBOWCTBaxX, BJIAJICHME YMEHHEM XapaKTepu30BaTh IoBeleHUE (YHKIUH,
HCITOJIb30BAHNE ITOJIYYEHHBIX 3HAHUM U1 OIIMCAHUA U aHAJIN3a PEAIbHBIX 3aBHCHUMOCTEH;

—  BJIaJICHUE OCHOBHBIMU MOHATUSIMH O IJIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX
¢durypax, uX OCHOBHBIX CBOICTBAX;

—  cpOpMUPOBAHHOCTb YMEHHS paclo3HaBaThb I'€OMETPUYECKHE (PUIypbl Ha yepTexax,
MOJEIISIX U B PEAIBHOM MHUPE;

— MPUMEHEHHUE M3YyYEHHBIX CBOMCTB M€OMETPHUYECKHX (QUTyp u (HOpMYI AJsl pelIeHUS
r€OMETPUYECKHX 3a/1a4 U 3a]a4 C IPAKTUYECKUM COJIEPKaAaHUEM;

— c(OpPMUPOBAHHOCTh MPEACTABIEHUH O TMpoleccax U SBICHHUSAX, HMEIOLIUX
BEPOSITHOCTHBIA XapaKTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTAX B pEaJbHOM MHPE, OCHOBHBIX
MOHSATHUSX JIEMEHTAPHOW TEOPUU BEPOSATHOCTEN;

— YMEHHI HaXOJUTh U OLICHWBATHh BEPOSITHOCTH HACTYIICHUSI COOBITHI B MPOCTEHUIITNX
MPAKTUYECKUX CUTYALUSX U OCHOBHBIE XapaKTEPUCTUKH CIy4YalHbIX BEJIHYNH;

— BJIAJICHUE  HABBIKAMU HCIIOJb30BAaHUSI TOTOBBIX KOMIBIOTEPHBIX MPOrpaMM IpHU
penieHnu 3a1ay.



2 CTPYKTYPA U COJIEP)KAHUE YUYEFHOM JJUCIIUILJIMHBI

Buna yueOHo# padoThI

O0BbeM yacoB

MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 368
O0s3aTesIbHAsE Ay IMTOPHAs yueOHas1 Harpy3Ka (Bcero) 278
B TOM 4mcJie:
1ab0paTopHBIE paOOTHI -
PAKTUYECKUE 3aHATUS 32
KOHTpOJIbHAsL paboTa -
KypCOBOH MPOEKT -
CamocrositenpHast pabota o0ydaronierocs (BCero) 90
B TOM YHUCJIE:
CaMOCTOATEIbHAS MPOPAOOTKA TOTOJHUTEIBHBIX BOIIPOCOB U3 40
PEKOMEHJ0BaHHOH JINTEPaTYpBhI;
MOKCK MH(POPMAIINHU TI0 TEMaM, MpeTHA3HAYEHHBIM JIJIs 20
CaMOCTOSITEJILHOT'O U3yUEHHS.
VH/IMBUYJIbHBIA IPOCKT 30

[IpomexyrouHas aTTectanus B popme nuddepeHInpoBaHHOTO 3a4eTa,
HK3aMeHa




2.1 TemaTn4yeckuii IVIaH U coAepkaHue y4eOHOM qucHUIINHBI MaTtemaTruka

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 THCHMUILINHBI

YpoBeHb
OCBOEHHUA

1

w
I

Paznen 1 Auarebpa

I
N
o

Tema 1.1

Pa3zButie noHITHA O YKCIIE

Maremartnka B IpakTHYECKOW neArenbHOCTU. llenm u 3amaunm
N3y4YECHUs MaTeMaTHKH B YUPEKIACHUAX CpPEIHETO
npodeccuoHabHOTO  oOpa3oBaHus. /[leiicTBUTeNbHBIE 4HCIHA.
[TpuOnuKkeHHbIe BEIYUCIEHUS U BBIUYMCIUTEIbHBIE CPEACTBA

3HaTh: 3HAYEHHE MATEMATHYECKOU
Hay'KI/I JJIA pCHICHI/IH 3aaa4,
BO3HHUKAOIINX B TCOPHH U
HpaKTI/IKC; 3HAYCHUC HpaKTI/IKI/I n
BOIIPOCOB, BOBHHUKAIOIIHMX B CAaMOM
MaTemaTHke 115 GOpMUPOBAHUS U
pa3BUTHSA MaTEeMaTHUYECKON HAYKH;
I/ICTOpI/IIO paSBI/ITI/IH IIOHATHSA YHCJIIa,
YHHUBEpPCAJIbHBINA XapaKkTep 3aKOHOB
JIOTUKHU MAaTEMATHUUYCCKUX
paccyXIeHuid, UX MTPUMEHUMOCTh
BO BCEX 00JIaCTAX YEJIOBEUYECKOMN
NEeITEILHOCTH.

3HaTI) nu YMeTI)I HaXOIUTHb
aOCONIOTHYIO U OTHOCUTEILHYIO
MOTPEITHOCTH YUCEIT

Komimmiekcuple 4ucina. HeﬁCTBHﬂ C KOMIIJICKCHBIMU 4YHCJIIaMU B
anrebpandeckoit popme.

3HaTh U yMETh: BHITIOTHATH
JENUCTBUS ¢ KOMIUIEKCHBIMH
qriciaMu B anreOpandeckor hopme

1,2




[IpakTnueckoe 3ansitue. [{eCTBUSA C KOMIUIEKCHBIMUA YHUCJIaMU B

o 2 2m
anrebpandeckoii popme. P
Tema 1.2 | Kopuu, crenenu u gorapudmsl 26 4 3HaTh: CBOMCTBA CTENICHU U
4 CreneHu ¢ ACHCTBUTEIIHHEIM II0KA3aTEIEM, HX CBOMCTBA. 2 norapudma; 1,2
5 KopHu HaTypaJIbHOH CTENIEHU U3 YMCila U UX CBOWCTBA. 2 YMeTh: HaXOJIUTh 3HAYCHHSI KOPHS, 1,2
6 Brruucnenue creneneit. CpaBHeHHE CTETICHEH. 2 CTETIeHH, JIorapuma, Ha OCHOBE 1,2
7 Boluncnenne u cpaBHeHHE KOpHEW, BblnosnHeHHe pacdeTroB ¢ 2 ONpEACICHNUA, UCTIONb3YA IIPU 19
paiKaIaMu. HCO6X0,HI/IMOCTI/I !
8 ITpeoOpa3zoBaHus CTETICHHBIX BHIPAKCHHI. 2 MHCTPYMCHTAJIBHBIC CPC/ICTBA; 1,2
9 [MpakTHyeckoe 3aHATHE. [IpeoGpazoBanus CTEHEHHBIX 2 2mp TIONb30BATLCA TMPUOIIHKCHHOM
BBIPAKEHHil. OLICHKOM MPH MPAKTUICCKUX
10 Jorapudm umcna. OCHOBHOE JIOrapU(PpMHUECKOE TOKIECTBO. 2 pacHerax 12
JIeCATUYHBIE U HATYPAJILHBIE JIOrapU(MEL. YMETb: BBITOIHATE 5 ’
11 [IpaBuna nedictBust ¢ norapudmamu. Ilepexon k HOBOMY 2 npeobpasoBatue BHIPAKEHUH, 9
OCHOBAHIIO pUMEHSIST POPMYJIBI, CBS3aHHBIC CO 1,
12 [TpakTueckoe 3anstue. HaxoxxneHue 3HadeHH sorapupma 1o 2 2np CBOHCTBAMH CTCIICHEH,
PON3BOJILHOMY OCHOBAHHIO. norapr¢mos
13 [lepexox OT OXHOTO OCHOBAaHUS K JPYrOMY. BBIYHCICHHUE W 2 19
CpaBHEHHE JIOTapu(pMOB. '
14 JlorapugmupoBaHue ¥ MOTEHIIMPOBAHNE BBIPAKECHHH. 2 1,2
15 [TpeoOpa3oBaHue MOKA3aTEILHBIX BHIPAKECHUN 2 1,2
eoOpa3zoBaHHe JOTAPH(PMHUIECKIX BBIPAKEHUIH. ,
16 [Tpeo6 2 1,2
Camocmosmenvras paboma.
Crenenu c 1eHCTBUTENBHBIM NOKa3aTeneM. CBOMCTBA CTENEHH C 10CP
JIeMCTBUTENIbHBIM IOKA3aTEJIEM.
Pa3nes 2 OcHOBBI TPUTOHOMETPHHU 42 6
3HaTh ¥ YMETh: BBITIOJHATh
Tema 2.1 | OCHOBHBIE IOHATHUSA 2 .
npeoOpa3oBaHue BBIPAKEHUIH,
17 Panuannas u rpagycHas mepsl yria. CHHYC, KOCUHYC, TAHT'€HC U 2
COTAHICHC THCHa pUMeHsIst JOPMYJIbI, CBA3aHHBIE C 1,2
: OCHOBHBIMH
Tema 2.2 | OCHOBHBIE TPUTOHOMETPUUECKHE TOXKIECTBA 12 2
18 Tpuronomerpuueckre GyHKIIUN YUCIOBOTO apryMeHTa 2 TpUTOHOMETpHHCCIVT
P P YHKI pry ) TOXIECTBAMU U UX CIICICTBUIMU 1,2
OCHOBHBIE TPUTOHOMETPHUIECKHE TOXKIECTBA U MX CIIC/ICTBUSI.
19 OCHOBHBIE TPUTOHOMETPUYECKHUE TOXKAECTBA. 2 3HaTh U YMETh: BBINOJIHATh 1,2
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20 IIpakTnueckoe 3ansaTue. OCHOBHbIE TPUTOHOMETPUUECKHE 2 2np npeoOpa3oBaHue BBIPAKCHHIA,
TOKJECTBA. IpPUMEHSS POPMYJIbI IPUBEICHHUS,
21-23 ®opmyisl npuBeneHus. Popmysbl CyMMbl M pa3HOCTH JIBYX 6 CYMMBI U pa3HOCTH JIBYX YTJIOB, 19
yrioB. @opMyJibl ABOHHOIO U MOJIOBUHHOI'O YIJIOB. JIBOMHOTO U MOJIOBUHHOT'O YIJIOB '
Tema 2.3 | IIpeoOpazoBaHust IPOCTEUIINX TPUTOHOMETPHUIECKUX BBIPAKECHUHN 4 2 3HaTh U yMETh: BHIIOJIHATh
24 ®opmyiiel IpeoOpa3oBaHUs CYMMbl TPUTOHOMETPUYECKUX 2 peoOpa3oBaHue BBIPAKECHUH, 12
(GyHKIMH B IPOU3BE/ICHUE U TIPOU3BENICHUS B CYMMY. pUMeHssT POPMYIIbI IPUBEICHHUS, '
25 [IpakTruyeckoe 3anstue. [IpeobpazoBaHus TPUTOHOMETPUYECKUX 2 2mp CYMMBI U pa3HOCTH JIByX YIJIOB,
BBIpOKEHU I JBOWHOTO U TIOJIOBUHHOTO YTJIOB,
peoOpa3oBaHusl CyMMBbI
TPUTOHOMETPHUYECKUX (DYHKIUN B
IIPOU3BEICHNE U ITPOU3BEACHUS B
CyMMY
Tema 2.4 | TpuroHomMeTpuuecKue ypaBHEHUs] U HEPaBEHCTBA 10 2
26 OOpatHbIe TPUTOHOMETPUYECKHE (DYHKIINU. 2 1,2
27 Brruncnenme o6paTHBIX TPUTOHOMETPUYECKUX (PYHKIUH. 2 .
= VYMeTs peuats npocTenmme
28 [Ipocreiimme TpPUroHOMETPUUYECKHUE YPaBHEHUSI. 2 1,2
- TPUTOHOMETPHUYECKUE YPABHEHHS
29 [IpakTryeckoe 3ansaTHe. Pemenne npocTenmmx 2 2mp
TPUTOHOMETPUUYECKUX YPaBHEHUH.
30 Pemrenne npocTelmmx TpUroHOMETPUIECKUX HEPABEHCTB. 2 1,2
Camocmosmenvuas paboma.
CrniocoOsl pernieHns TPMrOoHOMETPUYECKUX YpaBHEHU. Perenne npocteimmx 14CP
TPUTOHOMETPUUYECKHX HEPABEHCTB.
Pasnen 3 @yuxkuun, Mx CBOiicTBa M rpaduku 46 4 3HaTh U YMETh: BBIUUCIATH 3HAUCHUS]
Tema 3.1 | dyHkuuu, cBONCTBA PYHKIMH 18 2 (GyHKIMI 10 33JAHHOMY 3HAYEHHIO
31 OO6nactp ornpeJiesieHUs] © MHOXKeCTBO 3HaueHH. CriocoObl 2 apryMeHTa Ipu pa3INdHBIX CII0C00a) 12
3ananus pyakimil. ['padux pyHkmm. 3amanus QyHKIIUU, OTIPEIETSATh ’
32 MOHOTOHHOCTb, YETHOCTh, HEYETHOCTh, OTPAHUYEHHOCTb, 2 OCHOBHBIE CBOICTBA YHCIOBBIX 19
MIEPUOTNIHOCTb. (byHKIWH, HIUTIOCTPUPOBATH UX HA '
33 [TpomexyTkH Bo3pacTaHus U yObIBaHUS, HAUOOJIbIIEE U 2 rpadukax; CTpOUTh TpapuKu 19
HaMMEHBIIIee 3HAYCHHUsI, TOUKH YKCTPEMyMa. M3YYEHHBIX (DYHKITHIA, '
34 [IpakTuueckoe 3ansarue. [IpomexxyTku Bo3pacTanus U yObIBaHUS, 2 2np WJUTIOCTPUPOBATH O TpaduKy
HauOoJbIlIee U HAaMEHbIIIee 3HAUeHU s, TOUKU HKCTpEMyMa. CBOMCTBA IEMEHTAPHBIX (PYHKIIHIA;
35 I'paduueckasi HHTEpIPETAIUs CBOMCTB. 2 UCIIOJIB30BaTh MOHATHE QYHKIUHM 11 1,2
36 ITocTpoenue u urenne rpaguKoB PyHKIHH. 2 ONHMCAHMs M aHAJIN3a 3aBHCHMOCTCH 1,2
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37 [Tpumepsl 3aBUCUMOCTEN MEXKAY IIEPEMEHHBIMU B PEAIbHBIX 2 BEJIMYMH; UCIOIH30BATh 19
mporieccax. MpuOOpETEHHBIC 3HAHUS U YMCHUS B '
38 Apudmerndeckue onepanuu Hag QyHKIUAME. CIoxKHAas 2 IIPAKTHUYECKOU IEATEIbHOCTH.
¢byukusa. Komnosunus pynkuuii. [lonarue o HenmpepbIBHOCTH 1
(GyHKIHH.
39 OO6macTh onpeAesieHus] © MHOYKECTBO 3HaUYE€HUN 00paTHOM 2 1
¢bynkuuu. I'paduk oOpatHoii HyHKIHH.
Tewma 3.2 | CreneHHble, MOKa3aTeIbHbIC, JOTapU(OMHUUECKHUE U 18 2
TpuroHomerpuyeckue Gpynkmuu. OOpaTHbie TPUTOHOMETPHUIECKUE
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 [TocTpoenne rpaiKOB CTEMICHHBIX, TOKA3aTEIbHBIX U 2 19
norapu@mMuueckux GyHKIHI. '
44 Tpuronomerpuieckue QyHKIUS , UX rpadUKN U CBOWCTBA. 2 1,2
45 OO6paTHbie TPUTOHOMETpUYECKUE (PYHKIINH , UX FpadUKu U 2 19
CBOICTBA. '
46 [Ipeobpa3zoBanus rpadukoB GpyHKIMi (TapaiieabHbIA TEPEHOC, 2 19
CHMMETpHS, PACTSDKEHHUE U CIKATHE). ’
47 ITpakTruyeckoe 3anstue. [IpeobpazoBanue rpapuka QyHKIUH. 2 2np
48 YpaBHEHHE rapMOHUYECKOT0 KoJieOaHusl. 2 1,2
Camocmosmenvras paboma. 10CP
3amMeyaresbHble KPUBBIE.
Pa3nen 4 YpaBHeHHs M HepaBeHCTBA 48 0 YMeTh: pelaTh panioHaNbHBIE,
Tema 4.1 | YpaBHeHUS U CUCTEMBl YPaBHEHUH. 18 noKa3aresbHbIe, JorapupmMuyecKue,
49,50 ParmonanbHbie ypaBHeHHS U cucTeMbl. OCHOBHBIE TPUEMBI UX 4 TPUTOHOMETPHUYECKHE, CBOJISIINECS K 12
peleHus.. JTUHEIHBIM U KBaJPaTHBIM ’
51 Pemenue panoHaNbHBIX YPABHEHHUI U CHCTEM. 2 YPaBHEHUSIM, A TAKKE aHATIOTMYHBIE 1,2
52 WppaunonansHble ypaBHeHUsl. OCHOBHBIE IPUEMBI UX PELICHHUS. 2 HEpPaBEHCTBA; pelaTh 1,2
53 IToka3zarenbHble ypaBHEHUS U cUCTeMbl. OCHOBHBIE IPHEMBI UX 2 anreOpandyecKkne ypaBHEHHS, 12
pereHusl. HEPaBEHCTBA, CUCTEMbI I'paUueCKUM '
54 Jlorapudmuueckue ypaBHeHHs U cucTeMbl. OCHOBHBIE IPUEMBI UX 2 METOI0M 19
penieHusl. '
55 Perienue nmokaszaTesbHbIX M JOrapuPMHUUECKUX YPaBHEHUH. 2 1,2
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56 Tpuronomerpuueckue ypaBHeHusi. OCHOBHBIE TPUEMBI UX 2 YMeTh: BBHIMOTHSITH 19
perieHusl. npeoOpa3oBaHKE BBIPAXKEHUH, '
57 Penienne TpuroHOMETPUUECKUX YpaBHEHUM. 2 npuMeHsist JOpMyIIbI, CBI3aHHBIE CO 1,2
Tema 4.2 | HepaBeHcTBa 10 CBOMCTBAaMHU CTEIICHEH,
58 ParnmonanbHbie U HppalMOHaIbHbIE HepaBeHCTBa. OCHOBHBIE 2 norapugpmMoB 12
MIPUEMBbI UX PEIICHUsI. '
59 MeTo1 THTEPBAJIOB. 2 1,2
60 [Toka3zarenbHble U JorapupmMuuecKkue HepaBeHcTBa. OCHOBHBIE 2 19
MIPUEMbI UX PElICHUsI. '
61 Penienue HepaBeHCTB. 2
62 [Ipocreiimue TpuroHoMeTpuyeckrue HepaBeHcTBa. OCHOBHbBIE 2 1
MIPUEMBI UX PEIICHHUS.
Tema 4.3 | Mcionb3oBaHue CBOMCTB U rpadKoB (QYHKIIUI IPU pelIeHUH 4
YPAaBHEHUH U HEPABEHCTB.
63 N3o0pakeHne Ha KOOPAUHATHOM MIIOCKOCTH MHOYKECTBA PEIICHUM 2 19
YpaBHEHHI U HEPABEHCTB C IBYMsI IEPEMEHHBIMHU M UX CHCTEM. '
64 Hcnonb3oBanue cBOMCTB U rpadukoB PyHKUIUN A peIICHUS 2 19
YPAaBHEHUN U HEPABEHCTB. '
Camocmosmenvras paboma.
[IpuMeHeHne MaTeMaTUYEeCKUX METOOB JJIsl PELICHUS CONEPKATEIBHBIX 16CP
3a/1a4 U3 pa3IUYHbIX 00JIaCTel HAYKU U MPAKTUKH.
Pa3nesn 5 Hauana matemMaTn4yeckoro aHajausa 56 3HaTh: IPUMEHEHHE
MaTeMaTHYECKUX METOJIOB K
aHaJIM3y U UCCIIEJOBAHUIO
MPOLECCOB U SIBJICHUI B IPUPOJIE U
00I1IeCTBE YMETh: HAXOAUTh
MIPOU3BOJIHBIE JIEMEHTAPHBIX
(GyHKIMI; UCTIOIb30BaTh
IIPOU3BOJIHYIO ISl IPOBEICHUS
PUOJIMKCHHBIX BBIYHCICHUH,
peniaTth 3a1a4u NPUKIaTHOTO
XapakTepa Ha HaXOKICHNE
HauOOJIBIIEr0 U HAMMEHBIIETO
3HAYCHUS
Tema 5.1 ITocaenoBaTenbHOCTH 6 3HaTh: ONMPEACICHUST YUCIOBON
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OmnpeneneHre YUCIOBOM MOcaen0BaTENbHOCTH. CIIOCOOBI 3a1aHus

MMoCJICA0BATCIILHOCTH, IMPCACIa

65 U CBOICTBA YMCIIOBBIX IOCIenoBarenpbHocTel. Haxoxmenue n - ro IIOCJIEAOBATEIBHOCTH 1,2
YJIeHa MTOCIIeI0BATEIbHOCTH, CYMMBI.

66 Ilonatue o mnpenene mnociaenoBareabHOCTH. CyllecTBOBaHUE 2
Ipezesia MOHOTOHHOM OTPaHUYEHHOM M0CIEA0BATEIBHOCTH. 12
CyMmMupoBaHue nocienoBaTeabHocTed. beckoHeuHo yObIBaromiast '
reOMETPHUECKas MOCIIE0BATEILHOCTD M €€ CyMMa.

67 IIpakTuyeckoe 3ansatue. Yucnosas nocienoBareiabHOCTh. [Ipenen 2 2mp 19
II0CJIEI0BATEILHOCTH '

Tema 5.2 TlpousBoanHast GyHKIIUN 22 2

68 Omnpenenenne NpoOU3BOTHON M €€ MeXaHW4YecKuii cMbici. [IpaBuna 2 3HaTh U YMETh: HAXOJUTh
u Gopmyinsl aquddepeHurpoBanus. Boruncinenue npou3BoAHON B IIPOU3BOJIHBIE 3JIEMEHTAPHBIX 1,2
TOUKE. ¢bynkuuit; nuddepeHunpoBaTh

69 HuddepenuupoBanue  sJaeMeHTapHbIX  GyHKIuil.  Bropas 2 CJIOKHBIE (PYHKIIHH 19
npousBojHas Jlonstue nuddepennnana GpyHkuuu '

70 JuddeperunpoBanue ca0xHON QYHKITUH 2 1,2

71 ITpaktuueckoe 3anarue. Juddepennmporanne hyHKimii. 2 2np

72 ['eomeTpryecknii CMBICI ITPOU3BOAHON. YPABHEHUE KacaTEIbHOU 2 3HaTh: FT€OMETPUUECKUM U 12
1 HopMaii. PU3HUECKUil CMBICI IEPBOM M BTOPOH IPOU3BOIHOM. (bu3nvecKkuit CMbICI IPOU3BOIHOM; '

73 MexaHnyeckuidi ¥ TEeOMETPUYECKHMH  CMBICA  IPOU3BOJIHOM. 2 YMETb COCTABJIATh YPABHCHUE 19
YpaBHeHHe KacaTeJbHOU B 00IIEM BHJIE. KacaTeJIbHON ¥ HOpMaJIu. '

74 [IpumeHeHne NPOM3BOAHON K HCCIENOBAaHUIO (QYHKIMH U 2 19
MIOCTPOEHHIO IPa(hUKOB. ’

75 [IpumeHeHne NPOM3BOAHON K HCCIENOBAaHUIO (QYHKIMH U 2 3HaTh: NPUKJIAJHON XapaKTep 12
MIOCTPOEHHIO IPa(hUKOB. MIPOM3BOIHOM; YMETh: pelIaTh ’

76 HccnenoBanue (GyHKIMM C IOMOUIBIO IPOU3BOIHOM U OCTPOEHHE 2 3aJ]auy MPUKIIATHOTO XapaKkTepa Ha 19
rpauKoOB. HaxO0JIeHWEe HauOOJIbIIIETO U '

77 Haxoxxaenue HanOoJbIIero, HAMMEHbIIETo 3HAYeHUs U 2 HaMMEHBIIETO 3HAYEHUSI. 19
HKCTPEMAITbHBIX 3HAUCHHH ()YHKIIUH. '

78 [IpunoxxeHne Npon3BOJHON K PEIICHUIO MPUKIAJIHbIX 3a7a4. 2 1,2

Tema 5.3 [lepBooOpa3Hast W MHTETpAI 16 2 3HaTh ¥ YMETh HAXOUTh

79 [Tonarue nepBoobOpazHoi (yHkiuu. HeonpeneneHHblii HHTETpal 2 HEOIpeIeJIeHHbIE MHTETrpalibl OT 19
u ero cBoiictBa. OCHOBHBIE TAOJUYHBIC HHTETPAIBI. HECIJIOKHBIX (DYHKITHA, BEIYUCIISTH B '

80,81 HenocpenacTBeHHoe HHTErpUpOBaHUE (DYHKIIMA. 4 IIPOCTENIINX CIIy4asix IUIOMAIN U 1,2
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82 OnpeneneHHblil UHTETpal U €ro OCHOBHBIE CBoOMcTBAa. PopMyiia 2 00BEMBI C HCTIOJIb30BaHUEM
Hprorona-Jleiiouuma. OMPEACIICHHOTO NHTETpaa;
HCI0JIb30BaTh NPUOOPETECHHBIE 12
3HAHUA U YMEHUS B IPAKTHUECKON '
NESTELHOCTH TSl PEIICHUS
MPUKJIAIHBIX 33724
83 Brrunciienue onpeaeneHHbIX HHTETPaJIoB. 2 1,2
84 [TpakTuyeckoe 3aHSTHE. Boruncnenue oTpeeNIeHHBIX 2 2np YMeThb: BEIUUCIIATE B MPOCTEHIITUX
WHTETPAJIOB. CIIy4asix TUIOIIATU U OOBEMBI C
85 [Ipocreiimme NpuIoKeHUs ONPEEIEHHOT0 HHTErpaa. 2 UCIIOJIb30BaHUEM OIIPEAEIICHHOTO 1,2
86,87 [IpuMmeHeHHE  OMNpPENeNeHHOrO0 HMHTErpajla K  BBIYHUCICHHIO 4 WHTETpaIa. 12
(bu3MYECKUX BEJIWYMH U TUIOHIaiel '
Camocmosmenvhas paboma. 10CP
[TpunokeHus onpeeIeHHOro MHTerpaa.
Pa3nen 6 KomOunaTopuka, CTAaTHCTHKA W TEOPHUsI BEPOSITHOCTEH 22 4
Tema 6.1 DneMeHTHI KOMOWHATOPHUKH 6 2 19
88 OcHOBHBIE MTOHATHUS KOMOHMHATOPUKH (pa3merieHwus, 2 '
MIePECTAHOBKH U COUCTAHWSI) 3Hatb 1 YMCTb. p%maTL
89 bunom Heiorona. Tpeyronbuuk [lackans 2 HPOCTCHIINC KOM HHagOPHHe 1,2
90 [Ipaktuyeckoe 3amstue. [IpuxiagHple KOMOMHATOPHBIE 3aauu. 2 2mp 3alatdit METOJIOM Tiepebopa 1 ¢
MCIIOJIb30BaHNEM MU3BECTHBIX
bunom HerotoHa. CHOME30BAHMCM M3BCC .
v OpPMYIT; BEIYUCIATH B MPOCTEUIITHX
Tema 6.2 DneMeHTB TEOPUU BEPOSTHOCTEN 14 2 bopmys; P - 1,2
v ClIlydasix BEpPOSATHOCTU COOBITHIA;
91 Co0bbITHs, BUABI cOOBbITUI. Onepaniui HaJl COOBITUSIMHU. 2 1
UCIOJNIb30BaTh MPUOOPETEHHBIE
92 BepositHocTh coObITHs. Kmaccuueckoe U CTaTHCTHUECKOE 2 .
3HAHUS U YMEHUS B IPAKTHICCKOMH 1,2
OTpeieNICHUE BEPOSITHOCTH. o
NEeSITeNbHOCTH U B TIOBCETHEBHOM
93,94 Kitaccuueckoe onpeneneHne BEposiTHOCTH 4 1,2
= KU3HU JIJIS aHAJIA3a PeaTbHBIX
95 CnoxeHre ¥ YMHOKEHUE BEPOSITHOCTEH. 2 1
96 [IpakTnueckoe 3ansTue. Beruncienue BeposiTHocTel. [Ipukinaans 2 20 AMCHOBBIX AATHBIX,
p €3 c. CHHC BCPOATHOCTCH. 1P JAHBIC p MIPEJICTABJICHHBIX B BHJIC TPA)UKOB
57 3a/iatu - 5 U IMarpaMM, a TaKke JJIsl aHaIu3a
JIMcKpeTHas ciiyJaiiHas BeTUYHUHA, 3aKOH €€ pacrpeeNeHus. WHGbOPMAIHH CTATHCTHUECKOTO 1
UwrcioBbIe XapaKTePUCTHKH TUCKPETHON CITYIaliHOM BEIMIMHBI. XapaKkTepa
Tema 6.3 | DneMeHThl MATEMATHYECKON CTATUCTUKHU 2
98 [IpencraBienne qaHHBIX (TAOIUIIBI, TUATPAMMBI, TpPaQUKN), 2
reHepalibHasi COBOKYITHOCTh, BEIOOPKA, CpeTHee apudmeTrndeckoe, 1

MmeauaHa. IloHsaTHe 0 3agayax MaTeMaTUUYECKON CTaTUCTHKH.
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Pa3znen 7 I'eomerpus 112 6
3HaTh ¥ yMETh: UCIOJIb30BaTh
nproOpeTeHHbIE 3HAHUS U YMEHUS
B IIPAKTUYECKON JEATEIILHOCTH U B
IIOBCEHEBHOM JKU3HU IS
Hccaen0Banus (MOACITUPOBAHMS)
HECJIOKHBIX IPAKTUIECKUX
CUTYyaluil Ha OCHOBE U3Y4YEHHBIX
¢dbopmyI u CBOICTB GHUTYp, a TaKKe
111 BBIYUCIIEHUS] 0OBEMOB U
IIJIOLIAJEH IOBEPXHOCTEN
IPOCTPAHCTBEHHBIX TEN IIPU
PELICHUN TPAKTHYECKHX 3a/1a4,
UCIIOJIB3YS IPH HEOOXOIUMOCTH
CIPAaBOYHUKHU U BBIYMCIIUTEIILHBIE
YCTPOMCTBA.
Tema 7.1 KoopauHatsl 1 BEKTOPBI 14 2
99 BekTopsl, BEKTOpHBIE BETWYUHBI. BUABI BEKTOPOB. JlecTBUA Haj 2
3HaTh: MPEACTABICHUE O BEKTOPHBIX 1,2
BEKTOpaMH.
BEJIMYMHAX, BU]bI BEKTOPOB;
100,101 | [IpsmoyronbHasi cucTeMa KOOpAUHAT B IpocTpancTBe. KoopanHatel 4 » B Topos;
. YMETh: BBIIOJIHATH JEHCTBUS HAl 1,2
BekTopa. /leiicTBUS HaJl BEKTOPAMH B KOOPJIMHATAX.
BEKTOPAaMH HAXOAWTH JUTHHY BEKTOP
102 IIpakTnueckoe 3ansatue. JlnuHa Bektopa. PaccrosiHue Mexay AByMs 2 2np
YroJl MeXy BEKTOPaMHM, COCTaBIISATh
Toukamu. CKaJsipHOE MPOU3BEICHUE BEKTOPOB. YTOI MEXIY . 1,2
yYpaBHEHHS MIPSIMOH, TUIOCKOCTH,
BEKTOpaMH.
cepsl
103 Pemenune npukiagHpIX 33724 C UCMIOIB30BAHUEM KOOPIUHAT U 2 19
BEKTOPOB. '
104 VYpaBHEHHE OKPYKHOCTH, CPEPBI, MIOCKOCTH. 2 YMeTb: BBITOIHATD ACUCTBUS HAJ
BEKTOpaMH HAaXOAUTh JJINH
105 VYpaBHEHHE OKPY)KHOCTH, cpepsl, IIIOCKOCTH. PaccTosiHne MEXTY 2 p JITD JUTIHY 1,2
BEKTOpA, YTroJl MEXKAY BEKTOPaMH,
TOYKaMHU. .
COCTABJISATh YPaBHEHUS NPSMON
Tema 7.2 [IpsiMble U TUIOCKOCTH B IPOCTPAHCTBE 18 3HATB M YMETh: PACTIO3HABATH HA
Jlorudeckas CTpyKTypa CTEpEOMETPUH. AKCHOMBI CTEPEOMETPUH 1 2 HCPTEKAX U MOJICIAX
106 ClIeZICTBUS U3 HUX. B3auMHOe pacrosioskeHue MpsiMbIX B MPOCTPAHCTBEHHBIE ()OPMEI; 1,2

IIPOCTPAHCTBE.

COOTHOCUTH TPCXMCEPHELIC OOBEKTHI C
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107 [TapanneasHOCTh IPSIMOM U TIIOCKOCTH. [lapamienbHOCTh 2 WX OMUCAHUSIMU, H300PKEHUSIMU; 19
TJIOCKOCTEH. OIHCHIBATh B3aUMHOE PACTIOI0KEHHE '
108 B3aumHoe pacnionoxeHue npsiMbIX U IJI0CKOCTEH. 2 IPSIMBIX U IJIOCKOCTEHN B
109 [TapannensHoe NPOSKTHPOBAHUE U €TI0 CBONCTBA. 2 IIPOCTPAHCTBE; 1,2
110 [lepieHAMKYASAPHOCTD OPSIMOM M TUIOCKOCTHU. [lepneHaukynsap u 2 aHAJIN3UPOBATh B MIPOCTEHIINX 12
HAKJIOHHAS K IJIOCKOCTH, YTOJ MEXY IPSIMOM U INTIOCKOCTBIO. ClIydasx B3aMMHOC PAacCIlOJIOKCHHUE '
111,112 | IlepneHauKYIsIp ¥ HAKJIOHHAS K TUIOCKOCTU. YTOJI MEXIY MPSIMON 4 OOBEKTOB B IPOCTPAHCTBE;
U TJIOCKOCThIO. Teopembl 0 B3aMMHOM PACHOJIOKEHUH MPAMOUN U M300paxaTh OCHOBHbIC 1,2
I0cKocTH. Teopema 0 Tpex NepreHIUKYIsIpax. MHOTOIPaHHUKHN U KPYTJIBIC TCIIa,
113 JIByrpaHHbII YTOI. VYron MEXKIY IIJIOCKOCTSIMU. 2 BBIIIOJHATE 1E€PTEIKHU 110 yCIOBUAM 19
[TepnieHIUKYISIPHOCTD TIJIOCKOCTEH. 3anad, '
114 OproroHansHoe mpoekTHpoBaHue. llmomanes OpPTOroHaNBHOM 2 CTPOMTE IIPOCTEHIIINE CEUCHNU KyOa, 19
npoekiuy. B3zanmHoe pacnosiokenne MpoCTPaHCTBEHHBIX (QUTYD. TIPU3MBI, ITHPAMHUIBL, '
Tema 7.3 MHOTOrpaHHUKH 24 2 peath NpoCTCHIING
115 Muororpanssiit yroia. MHororpannuku. Pazseptku 2 CTCPCOMCETPHHCCKUC 3a/1a1h Ha 19
MHOTOIPAHHUKOB. HAXO0XJICHUE TEOMETPUUECKUX )
116 [Tpusma. [Ipsimast u HakoHHAs pu3Ma. [IpaBubHas Tpu3Ma. 2 BEJIYHH,
TMapanenermnen. Kyo. UCIOJIb30BaTh NIPU PEIICHUU 1,2
117 [Tnomaaym moBepXxHOCTEH MPU3MEI, TapaJIeNIenuIea, Kyoa. 2 CTCPCOMCTPHMHCCKHX 32121 1,2
118 Brruucnenue miomniaaei moBepxXHOCTEH MPU3MBI, 2 TUIAHHMETPHIECKHAE (aKTH K
napajuiesenumnesna, Kkyoa. METOIEL, 1.2
119 5 IIPOBOJIUTH JJOKa3aTeIbHbIE
IMupamuna. [IpaBunpHas nupaMua. paccyXIeHHs B XO/I€ PEIICHHUs 3a1aY| 12
120,121 | Tlmomaas MOBEPXHOCTH MTUPAMUJIBI. 4
122 VYceuennas nupamuza. Ilmomane NOBEPXHOCTH — YCEUEHHOH 2 19
MIAPAMUBL. '
123 IIpakTnueckoe 3aHsATHE. BhlunMcineHue miomaneld MOBEPXHOCTER 2 2np 19
MHOT'OTPaHHUKOB. '
124 Ceuenus B pu3Me, Napajuiesienunesie, Kyoe, nupamue. 2 1,2
125,126 | CeueHusi MHOTOTPAaHHUKOB. 4 1,2
Tema 7.4 Tena u NOBEpXHOCTH BpALICHUS 10 2
127 [unuHap, KOHYC, yCEUEHHBIM KOHYC, UX JIEMEHTBHI, Pa3BEPTKU U 2 19
ceueHnst. CedeHUs IIMHAPA, KOHYCa, YCEYCHHOTO KOHYCA. '
128 Iap u cdepa, Ceuenns mapa u cepsl. [loBepXHOCTB Chephl. 2 1,2
129-130 | BwrumciieHue 1Ionia el MOBEpXHOCTEH Te BpalICHHUS. 4 1,2
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131 IIpakTnueckoe 3aHsTue. BrluncieHue mionianel MOBEpXHOCTEN 2 2np
TEJ BpallleHHUS.
Tewma 7.5 3mepenus B reoMeTpun 16 3HaTh M yMETh: MCHOJIB30BAThH
132 O6bem u ero uzmepenue. arerpansHas gpopmyiia oobema 2 NpUOOpETEHHbIE  3HAHUS U
@opmynel 00bemMa Ky0Oa, MPSMOYTOJIBHOTO Mapajuiesienunesa, yMeHUs B MPaKTUIECKOM 1,2
MIPU3MBI. NesITeIbHOCTU u B
133 Dopmysbl 00beMa NUPAMUbl, YCEYEHHON TUPAMUIBI 2 IIOBCEJHEBHOM  JKM3HU  JJIA 1,2
134,135 | Beruucnenne 00beMOB MHOTOIPAHHUKOB 4 HCCJICI0BAHNUsA 1,2
136 dopMynel  00beMa IWIMHApPA, KOHYCA, YCEYCHHOTO KOHYCa, 2 (MOzenMpoBaHust)  HECIOKHBIX 12
1mapa. MPAKTUYECKUX CUTyallud Ha '
137,138 | Berunciaenue o0beMOB TEJ BpaIlICHHS. 4 OCHOBE H3Y4CHHBIX (JOpMYI U 1,2
139 [Togo6ue Ten. OTHOMIEHMS IUIOMIA/ICH MOBEPXHOCTENH U 00BEMOB 2 CBOWCTB (uryp, a TaKke s
OI0OHBIX TEL. BBIYHCIICHUS 00bEMOB u
rionaaei MOBEPXHOCTEH
MPOCTPAHCTBEHHBIX TeNl NpHU
pelIeHur MPaKTHUYECKUX 3ajad, 1,2
UCTIONB3YS TIPH HEOOXOAMMOCTH
CIPaBOYHUKH u
BBIYUCITUTEIIbHBIE YCTPOICTBA.
Camocmosmenvras paboma.
WupuBuayanbHbI mpoekT. CHMMETpHs Ha TUIOCKOCTH M B IPOCTPAHCTBE. 30CP
M3rotoBieHre MakeTOB BBIMYKIIBIX U HEBBITYKJIBIX MHOTOTPAHHUKOB.
‘ Bcero 368=278+90cp(30 nHaAuBUAYAIBHBII POEKT) 32

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

1- o3HakoMuTENbHBIN (y3HaBaHHE paHee U3YUEHHBIX OOBEKTOB, CBOMCTB);
2- PENpOAYKTUBHBIN (BBINOJIHEHUE JEATEIBLHOCTH MO0 00pa3ily, HHCTPYKIMH WK O] PYKOBOACTBOM);

3-
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NPOJAYKTUBHBIN (IJITAHUPOBAHUE U CAMOCTOSITENIbHOE BBIIIOJIHEHUE AESITEIbHOCTH, PELIEHHE TPOOIEMHBIX 3a/1a4).




3 YCJIOBUS PEAJIM3AIIMY YYEFHOM JUCIUATIIMHBI
3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MATePUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0
Peanu3anus yaeOHOU TUCIUIIIHMHBI TpeOyeT HATMYUS Y4eOHOTO KaOMHEeTa MAaTEMATHKH.
O6opynoBanue y4eOHOT0 KaOUHETa:
- 10Ca/I04YHbIE MECTA 110 KOJIUYECTBY 00YUaIOLINXCS;
- pabouee MecTo MpenogaBaTes;
- KJIaCCHasl J10CKa;
- HarJBSITHBIC TTOCOOMS (TUTaKaThl, MAKEThl FEOMETPUUCCKUX HUTYD);
- KOMILJIEKT y4eOHO-METOUIECKON JOKYMEHTAITHH.

TexHuueckue cpencTBa 00ydeHus:
- MyJIbTUMEUA 000pyI0BaHHE.

3.2 UupopmanuoHHoe odecniedeHue 00y4eHus

OCHOBHBIC HCTOYHUKHU:

1 MonotHukoBa, A. A. MaremaTHka Ui IOpUIHYECKUX KOJUIE/DKEH: ydeOHHK / A. A.
MonotnukoBa. — Cankrt-IlerepOypr : Jlanp, 2020. — 496 c. — ISBN 978-5-8114-4422-9. —
Tekct : onexTpoHHsli / Jlamb @  2JIEKTpOHHO-OMOnmMoOTewHas cuctema. —  URL:
https://e.lanbook.com/book/131012 (mata obOpamenus: 13.06.2021). — Pexxum poctyma: ans
aBTOPU3. IIOJI30BATEIICH.

JlonoyHUTENbHbIE UCTOYHUKHU:

2 I'ycak, A.A. Marematuka: nocobue-penerurop : [12+] / A.A. I'ycak, I'"M. I'ycak,

E.A. BpuunkoBa. — 2-¢ u3., crep. — Munck : Terpamurt, 2018. — 720 c. : Tabm., rpad. — Pexum
nocryma: o nmoamucke. — URL: http://biblioclub.ru/index.php?page=book&id=571716 . — ISBN
978-985-7081-97-4. — TekcT : 2EKTPOHHBIH.

3. Marematuka: ydeOHOe TOCOOME ISl yJalmIuXCs HavajdbHBIX W CPETHHUX
npodeccuoHaIbHBIX 00pa3zoBaTenbHbIX yupexaeHuit / UYepnenoB M.M., Kapbaunnckas H.b.,
Jlebenena E.C., Xapuronosa E.E. ; nox pen. Yepnenos M.M ; @eznepanbHoe rocyaapCcTBEHHOE
OromkeTHOoe  0oOpa3zoBaTeNbHOE  YUpexkAeHHWe  BbIcHIEro  oOpasoBanust  Poccuiickuit
FOCYIApCTBEHHBI YHHUBEPCUTET MpaBocyaus. - MockBa : PocCCHIICKHII TOCYZapCTBEHHBIN
yHUBepcuTeT npaBocyausd, 2015. - 342 c. : uin. - bubn. B kH. - ISBN 978-5-93916-481-8 ; To xe
[Onekrponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book &id=439595.

HNHTepHeT-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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http://zadachi.mccme.ru/work/JavaScript/treenow.htm

4 KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHUS YYEBHOM
JUCHUIIIMNHBI
KoHTpo/Ib M OlleHKA pe3yabTaTOB OCBOCHUS YU€OHOW JMCIUIUIUHBI OCYIIECTBISACTCS
IpernoJjiaBaTeseM B IPOLECCe MPOBEACHHSI CaMOCTOSTEIbHBIX padOT, MUCbMEHHBIX OIPOCOB,
OPAaKTUYECKUX  3aHATHHA, TECTUPOBAHMs, a  TakXKe  BBIIOJHEHUS  OOy4YaroIIMMUCS
VH/IMBUYAJIbHBIX 33/1aHUH, IPOEKTOB, UCCIIEIOBAHUH.

PesynbTarhl 00yueHus1 @DopMbl H METO/IbI KOHTPOJISI M OLICHKH
pe3yabTaTOB 00yUeHust

OcBoeHHBIEC YMEHHUS:

BBIMIOJIHATE ~ apudmeTndeckue aercTBus Haj | OleHKa 3a yCTHBIN OTBET

YuClIaMH, COYeTas YCTHbIE U IHCbMEHHbBIE

NpUEMBl; HAXOIUTh MPUOJIMKEHHBIE 3HAYCHUS

BEJIMYMH W NOTPEHIHOCTH  BBIYMCIICHUM;

CPaBHMBATh YUCIIOBbIE BHIPAKEHUS

HAXOJHUTh 3HAYCHUsI KOPHS, CTENeHH, jorapudma, | OneHka 3a yCTHbII OTBET

TPUTOHOMETPUUECKUX BbIpa)KeHUH Ha oOcHOBe | OLleHKa 3a BBINOJIHEHHE O0y4arolux

OTpeeNieHusl, UCIOJb3Yd NpU HEOOXOIMMOCTH | MPAKTHYECKHX PadoT

MHCTPYMEHTAJIbHBIE  CPEACTBA;  MOJIb30BaThCS

OpUOIKEHHON OIGHKOW TpU  MPaKTHYECKUX

pacuerax

BBITOJIHATh npeodpa3oBaHue BbIpaxkeHUH, | OLleHKa 3a YCTHBIN OTBET

npuMeHsisi GOpMyIibl, CBI3aHHbIE cO cBoicTBaMu | OlleHKa 3a BBINOJIHEHHE OOYYaoIuX

CTENEeHEW, Jorapu@mMoB, TPUTOHOMETPUUECKUX | IPAKTHUYECKUX padoT

byHKIMI

UCIIOJIb30BaTh IPUOOpETEeHHbIE 3HAaHUS U yMeHHs | OLeHKa 3a yCTHbII OTBET

B MPAKTUYECKOM JesITeNbHOCTH M MoBceAHEBHOH | OlleHKa 3a BBINOJIHEHHE OOydYaromux

KU3HM  JUId  TPaKTUYECKHX  PacyeToB IO | MPaKTHYECKHUX padoT

dopmynamM, BKIOYas (OPMYIIBI, COZEpIKalie

CTENEHH, paauKansbl, sorapu@msl u

TPUTOHOMETPUUYECKHE (PYHKIUH, UCIOIB3Ys MpHU

HEOOXOJUMOCTH  CIpPAaBOYHbIE MaTepuajabl U

IIPOCTEHMIINE BBIYNCIUTEIbHBIE YCTPOUCTBA

BBIUMCIIATh 3HAYEHMs 1O 3aJaHHOMY 3HadeHMIO | OleHKa 3a yCTHBIN OTBET

apryMeHTa NIpU pa3IUyuHBIX crocobax 3axaHus | OleHKa 3a BBINOJIHEHHE OOydaromux

byHKIUN MIPaKTUYECKHUX padoT

ONpENCIATh OCHOBHBIE CBOMCTBa 4MCIOBBIX | OL€HKA 3a yCTHBIN OTBET

(GYHKIMH, HIUTIOCTPUPOBATh UX Ha rpapukax OneHka 3a BBINOJIHEHUE OOYyYaIOUINX
MIPAKTUYECKUX paboT

cTpouth  Tpaduku  W3Y4eHHBIX  (QyHKIUH, | OIeHKa 32 YCTHBIA OTBET

WIUIIOCTpUpOBaTh Mo  Tpadguky  cBoicTBa | OleHKa 3a BBINOJIHEHHE OOYyYaromux

AJIEMEHTAPHBIX (QYHKITUN MPAKTHYECKUX padoT

UCIOJIb30BaTh MOHATHE (PYHKIMHU A5 onucanus U | OIeHKa 3a yCTHBIN OTBET

aHaJIM3a 3aBUCUMOCTEN BEJIMYUH OneHka 3a BBINOJHEHUE OOYyYaIOUINX
MPAKTUYECKHX paboT

MCIIOJIb30BaTh MPUOOpeTeHHbIE 3HaHUS U yMeHHs | OleHKa 3a yCTHBIN OTBET

B MPAKTUYECKOM JesITeIbHOCTH M MoBceAHEBHOHM | OlleHKa 3a BBINOJIHEHHE O00ydYarommx

KU3HU JUIS ONUCAaHUS C TOMOIIbIO (YHKIUH | MPaKTHYECKUX paboT

pa3IMYHBIX 3aBUCUMOCTEH, NPEICTaBICHUA HX

rpaduuecky, HHTEpIpeTalnu rpadukoB

HaXOJUTh MPOU3BOHBIE AIEMEHTAPHBIX (QyHKIMI | OIeHKa 3a yCTHBIN OTBET
OneHka 3a BBINIOJHEHUE OOYy4YaoUInX
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MPaKTHYECKUX padoT
DKCrepTHas OLICHKA Ha YK3aMEHE

UCIIOJIB30BaTh IPOM3BOAHYIO IJIi IPOBEACHUSA
OpUOIMKEHHBIX BBIUMCIEHUN, pelaTh 3aJauu
INPUKIAOHONO  XapakTepa Ha  HaXOXXIACHUE
HauOO0JIbIIEr0 U HAMMEHbBIIETO 3HAYCHHUSI

O1nieHka 3a yCTHBIN OTBET
Onenka 3a BBINOJIHEHHE OOYYaIOLINX
MPaKTUYECKHUX PaboT

BBIYUCIIATE B HpOCTeI;'IIHI/IX Cllydadax IUiomaan u
00BEMBI C  HCIIOJIB30BaHUEM OIpPCaACIICHHOIO
HHTErpaia

O1nieHka 3a yCTHBIN OTBET

Onenka 3a BBINOJIHEHHE OOYYaIOLINX
MPaKTHYECKHUX padoT

DKCrnepTHas OLICHKA Ha YK3aMEHE

HCITOJIB30BaTh MPUOOPETECHHBIC 3HAHUS U YMCHHS
B IPAKTUYECKON JEATEIbHOCTH U MOBCEIHEBHOU
J)KU3HA JIJI1  pEIICHWs 3a7a4, B TOM YHCIIE
COIMATILHO-DKOHOMHYECKUX U (U3HUYECKUX, Ha

Ouenka 3a BBITOJHEHHE OOYYaIOUIMX
MIPaKTUYECKUX padoT

HauOoJpIIME W HAUMEHbIIME 3HAYeHMs, Ha

HaXO0XJIEHUE CKOPOCTH U YCKOPEHUS

pelarb paLyoOHAaJIbHbIE, nokasaresbHble, | OLeHKa 3a YCTHBIH OTBET
JorapupMUUEcKue, TpuroHomerpuueckre | OleHKa 3a BBINOJIHEHHE O00y4Yarolux
YpaBHEHMsI, CBOJMINMECS K JIMHEWHBIM U | IPAaKTUYECKUX padoT

KBaJIpaTHbIM, a TaK)Ke aHAJIOTUYHbIE HEPABEHCTBA

U CUCTEMBbI

UCTIONB30BaTh Tpaduueckuii mertox pemeHus | OmeHka 3a BBIMOJHEHHE OO0ydYarommx
YpaBHEHMI U HEPABEHCTB IPaKTUYECKUX padoT

u3o0pakaTb Ha  KOOpAMHAaTHOM  IulockocTH | OlleHKa 3a BBINOJIHEHHE OOydaromux
pelIeHNs ypaBHEHUH, HEPaBEHCTB U CHCTEM C | MIPAKTUYECKUX paboT

JIByMsI HEU3BECTHBIMU

COCTaBJIATh U PELIaTh YPABHEHUS U HEpaBeHCTBA, | OlleHKa 3a BBINOJIHEHHE OOYy4Yaromux

CBA3BIBAIOIIINEC HCHU3BCCTHBIC
TCKCTOBBIX 3aga4dax

BCJIMYNHBI B

MPaKTUYECKUX padoT

HCIIOJIb30BaTh IPUOOPETEHHBIEC 3HAHUS U YMEHUS
B IIPAKTUYECKOU NEATEIBHOCTH U IOBCEIHEBHOMN
JKU3HU JUIsl  TIOCTPOEHHS UM MCCIENOBaHUSA
IIPOCTEHUIINX MATEMATUYECKUX MOJEIIEH

OneHka 3a yCTHBIN OTBET

OneHka 3a BBINOJHEHHE OOYYaIOLINX
MPaKTUYECKUX padoT

DKclepTHas OLIEHKa Ha YK3aMeHe

pemaTth TpocTeiie KOMOMHATOPHBIE 3aaud
METOJIOM Tiepedopa, a TakkKe C MCIOIb30BAaHUEM
W3BECTHBIX (hopmyn

OrieHka 3a yCTHBIA OTBET
OneHka 3a BBINOJHEHHE OOYYaOLINX
MIPaKTUYECKUX padoT

BBIYHCIIATh B MPOCTEUIINX CIIy4astX BEPOSTHOCTH
COOBITHH Ha OCHOBE MMOACYETA YUCIIA UCXOL0B

Onenka 3a yCTHBIN OTBET

OneHka 3a BBINOJIHEHUE OO0Y4YarOLINX
MPAKTUYECKUX paboT

OKclepTHas OLICHKA Ha 3K3aMeHe

UCIIONIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS
B MPAKTUYECKON JEATETbHOCTA U MOBCEIHEBHOM
JKU3HA Ul AaHAJIW3a pEeajbHbIX  YHUCIOBBIX
JIAaHHBIX, TIPEJICTABJICHHBIX B BHUJAC TpauKoOB U
quarpamMM, a Takke JUis aHanu3a WHGOopMaluu
CTaTUCTUYECKOTO XapaKTEP

Onenka 3a yCTHBIN OTBET
OneHka 3a BBINOJIHEHUE OOYyYaIOUINX
MPAKTUYECKUX paboT

pacmo3HaBaTh Ha  YepTekax U MOJENAX
IPOCTPAHCTBEHHBIE bopmsr; COOTHOCHTD
TPEXMCPHBIC 06’[:6KTBI C nux OIIMCaHUAMMU,
HN300pKCHUSIMU

OreHka 3a yCTHBIN OTBET

Omenka 3a BBITOJHEHHE O0YYarOUMIMX
MPAKTUYECKUX paboT

DKcnepTHas OIICHKA Ha DK3aMEHE
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OINKCBIBATh B3aUMHOE PACHOJOXKEeHHE NpAMBbIX M | OlleHKa 3a BBINOJIHEHHE OOy4YaroIux
IUIOCKOCTEH B IIPOCTPAHCTBE MPAKTUYECKUX PadboT

aHaMM3UpoBaTh B mpocTedmmx  ciaydasx | OmeHka 3a BBINOJIHEHHE O0ydYarommx
B3aUMHOE pacroyiokeHue 00BEKTOB B | IPAKTUYECKUX pabOT

IIPOCTPAHCTBE

n300pakaTb ~ OCHOBHBIE =~ MHOrorpaHHuku ¥ | OLeHKa 3a yCTHBIN OTBET

KPYTJIbIE TEJIA; BBIIOJHATH YEPTEXKH 10 YCIoBUsAM | OlleHKa 3a BBINOJIHEHHE O0ydYarommx

3aJa4

MPaKTHYECKHUX padoT

DKCrnepTHas OLICHKA Ha YK3aMEHE

CTPOMUTH MpPOCTEHIINEe cedeHus KyOa, mpusMmbl, | OlleHKa 3a BBINOJIHEHHE OOy4aroIux
UPAMHU/IBI MIPaKTUYECKUX padoT

pemarh IIaHUMETpudeckue U mpocreimue | OLeHKa 3a BBINOJIHEHHE O00Yy4arolux
CTEpeOMEeTpUYECKHE 3aJaud Ha HAXOXKAEHHUE | MPAKTUYECKUX padoT

F€OMETPUUYECKUX BEIMUUH

MCIIOJIb30BaTh IPU PEIICHNUU cTepeoMeTpuuecKux | OLeHKa 3a yCTHBII OTBET

3a]a4 IUIAHUMETPHUECKUE (PaKThl U METOBI

IIPOBOAMTH JOKA3aTENbHbIE pacCyKACHMs B Xone | OLeHka 3a yCTHBIM OTBET

pelieHus 3a1a4y

MCIIOJIb30BaTh NpHUOOpETeHHbIE 3HAaHUS U yMeHHs | OneHKka 3a BBIIIOJHEHUE OOydarouux
B MPAKTUYECKOM JEsTEeIbHOCTH M MOBCEJHEBHOH | MPAKTUYECKUX paboT

JKU3HU JUId  HCCIEeNOBaHUs (MOAEIUpPOBAaHNUSA)

HECJIOKHBIX MPAKTUYECKUX CUTyallMil Ha OCHOBE

U3y4eHHBIX (OPMyN M CBOMCTB (UTYp, a TakKe

BBIUNCIICHHUS 00BbEMOB " ionanen

MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEI  IPH

pEIIEHNN NPAKTHUYECKUX 3a7ad, MCIOJb3ys IpU

HEO00X0UMOCTH CIPaBOYHHUKHU U

BBIUNCIIUTEIBHBIE YCTPOMCTBA

YcBoeHHbBIC 3HAHUA:

3HAUEHUE MaTeMaTH4eCKOW Hayku i pemeHus | OleHKa 3a yCTHBIM OTBET

3a/la4, BO3HUKAIOIIMX B TEOpUHM U TmpakTuke; | OleHKa 3a BBINOJHEHHE O0yYarommx
HIUPOTY U B TO K€ BPEMs OIPAHUYEHHOCTh | MPAKTUYECKHUX pabOT

IPUMEHEHHUsS  MaTeMaTHMYeCKUX  METOAOB K

aQHAJIN3Y U UCCIIEIOBAHUIO IIPOLIECCOB U SIBICHUMN

B IIPUPOJIE U O0IIECTBE

3HAYEHUE MPAKTUKHN U BOIIPOCOB, BOZHUKAOMIMX B | OLIEHKa 32 YCTHBII OTBET

camoii marematuke nns  (opmupoBaHus U | OneHKka 3a BBIOJHEHUE OOyYaroUInX
pasBUTHS MaTeMaTHYeCKOH HayKH;,; MCTOPHIO | MPAKTUYECKUX padoT

pa3BUTHSA TTOHSTHS quca, CO3/1aHUA

MaTEMaTUYECKOTO aHalli3a, BO3HUKHOBEHUS U

pa3BUTHS T€OMETPHUH

YHUBEpPCAJIbHBIA  XapaKTep 3aKOHOB JIOTMKM | OIEHKA 33 YCTHBIM OTBET
MaTEMATHIECKHUX pacCyXIeHHI, ux | OmeHKa 3a BBINOJHEHHE OO0yYarOIINUX
IPUMEHUMOCTh BO BCEX OOJIACTSAX YeNOBEYECKON | MPAKTUYECKHX paboT

JIESITEIIbBHOCTH

BEPOATHOCTHBIN XapakTep pa3/In4yHbIX MporueccoB | OLeHKa 3a yCTHBII OTBET

OKpPY’KaroIlero Mupa OneHka 3a BBINOJHEHUE OO0y4YarOLINX

MPAKTUYECKUX paboOT
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