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1 MACIIOPT PABOYEN MPOT'PAMMBI YYEFHOU JUCIHUATLIMHBI

MaTtemaTHKa
1.1 ObaacThr npuMeHeHnsi padoueii mMporpamMMbl
PaGouass mporpamma y4eOHOW NUCHMUIUIMHBI SBISETCS YacThlO MPOTPAMMBI
MOJTOTOBKA CHEHUAIUCTOB CpeaHero 3BeHa B cooTBerctBUM ¢ DPI'OC 1o
cnenuanbHocTd  08.02.01 CtpouTensCTBO U 3KCIUTyaTalMsl 31aHUN U COOPYKEHUM

1.2 Mecto y4eOHOH AUCHUIUIMHBI B CTPYKType NPOrpaMMbl IOATOTOBKH
CIIELIHAIHNCTOB CPEIHEro 3BeHa:
VYyeOHnas QUCLIMIUIMHA «Maremaruka» SIBIIACTCS npoHIbHON LKA
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:

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

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

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

IIOBCEJHEBHOM JKM3HM I NPAaKTUYECKUX pacyeTroB Mo ¢opmynaM, BKIOYas (GOpMyIisl,
CoJIepiKalllie CTENEHHU, PaJuKalbl, JOorapu@mbl U TPUTOHOMETpUUYECKUE (DYHKIUU, HCIOIb3Ys
IpU HEOOXOIMMOCTH CIIPABOYHbIE MaTepHallbl U MPOCTEHIINE BHIYUCIUTEIbHbBIE YCTPOHCTBA;

J BBIUMCIIATH 3HAYEHMS 0 3a/IaHHOMY 3HAUEHUIO apryMeHTa MpY pa3IndHbIX criocodax
3aaHus QyHKIUY;

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

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

o UCIOJIb30BaTh MOHATHE (QYHKIIMU JJIs1 ONMCAHUS M aHAJIN3a 3aBUCUMOCTEH BEJIMUUH;

o MCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHUSI U YMEHHUS B MPAKTUUYECKOU JAEATEIbHOCTU U

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

. HAXOJUTh IIPOU3BOJIHBIE AIIEMEHTAPHBIX (PYHKIIHIA;

. 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;

o MCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUSI U YMEHHUS B MPAKTUUYECKOU 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;

o pelaTth palnuoHaJbHbIE, MOKa3aTebHbIEe, Jorapu(pMUyecKre, TPUTOHOMETPHUECKUE
YpaBHEHHUS, CBOJSIIMECS K JIMHEWHBIM U KBaJpaTHBbIM, a TaKKe€ aHAJIOTMYHbIE HEPAaBEHCTBA U
CUCTEMBI;



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

° n300pakaTh Ha KOOPAWHATHOM IIJIOCKOCTH PEIICHHS YpaBHEHWUW, HEPaBEHCTB U
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
MOBCEHEBHON KW3HHM [UJI1 TIOCTPOSHUS W HCCIACAOBAHUS MPOCTEHINNX 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;

° HCITOJIB30BaTh NMPHOOPETCHHBIC 3HAHHWS 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;

J pacrio3HaBaTh Ha YepTeXaxX M MOJEISIX IMPOCTPAHCTBEHHbIE (OPMBI; COOTHOCHUTH
TpEXMEpHbIE OOBEKTHI C UX OMUCAHUAMHU, U300pAKEHUSIMH;

o OIMCHIBATh B3aUMHOE PACIIOJIOKEHUE MPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE;

o aHaJIM3UPOBaTh B MPOCTEHIIMX CilydasX B3aMMHOE pacloJIOKEHHE OOBEKTOB B
IIPOCTPAHCTBE;

J n300paxkaTb OCHOBHBIE MHOTOI'PDAaHHUKHU MU KPYIJIbIE TEJA; BBIIOJHATH YEPTEXKHU IO
YCIIOBUSIM 3ajiay;

o CTPOUTH MpoOCTEeiIINe cedeHus Ky0a, IPU3Mbl, TUPAMUIbL;

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

o UCIIOJIb30BaTh IPU PELUICHUN CTEPEOMETPUUECKUX 3a/1ad IJITaHUMEeTpUYecKue GakTsl U
METO/IBI;

J IIPOBOAMTD JJOKA3aTEJIbHbIE PACCYXKACHUS B X0J1€ PELLICHUS 3a1a4;

J MCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHUSI U YMEHHUS B MPAKTUUYECKOU AEATEIbHOCTU U

MOBCEIHEBHON JKM3HU JJI MCCIEAOBaHUA (MOJEIMPOBAHMS) HECIOXKHBIX MPAKTHUECKUX
CUTyalluld Ha OCHOBE M3YYEHHBIX (OPMYN U CBOMCTB (puUryp, a Takke BBHIYHUCIECHUS 00BEMOB U
IUIOIIAJIE TOBEPXHOCTEM IIPOCTPAHCTBEHHBIX TENI MPU PEIICHWH NPAKTUYECKHUX 3azad,
UCTOJIb3Ys MPU HEOOXOIUMOCTH CIIPABOYHUKHU M BBIYHCIUTENBHBIE YCTPOHCTBA.

B pe3ynbraTe ocBoeHUs yueOHOM IUCIUILIMHBI 00yJatoUIuiics JOKEH 3HATh!

. 3HA4YECHHE MATEMAaTUYECKOM HAyKM JUIS PELICHHs 3a1a4, BO3HHMKAIOIIUX B TCOPHH H
IIPaKTHUKE; IUPOTY U B TO K€ BPEMsI OIPAHMYEHHOCTh IPUMEHEHUSI MAaTEMATHYECKUX METOJIOB K
aHaJ3y U MCCIEeI0OBAaHUIO MTPOLIECCOB U SIBJICHUN B MPUPOJIE U OOIIECTBE;

. 3HAQYEHHE IPAKTUKK M BOIPOCOB, BO3HMKAKOIIMX B CAMOW MAaTeMaTHWKe JUIs
GbopMHUPOBaHHA U paA3BUTHUS MAaTEMaTHUYECKOW HAayKH; HCTOPHUIO PpA3BUTHUS TOHATHS 4YHCIIA,
CO3J1aHUsI MaTEMAaTUYECKOr0 aHAJIN3a, BOSHUKHOBEHMS U Pa3BUTUS T€OMETPHUH;

. YHUBEPCAIbHBIM XapakTep 3aKOHOB JIOTMKM MaTEMaTUYECKHX pPaCCyKIECHUH, HX
MIPUMEHUMOCTH BO BCEX 001aCTsIX YEIOBEUECKOU IeITeTbHOCTH;
° BEPOSITHOCTHBIN XapaKTEP pa3IMYHBIX MPOLIECCOB OKPYKAIOIIETO MHUPA.

OcBoenne copepkaHusi ydeOHOM TUCHUIIIMHBI «MaTeMaTHKay 00ecreunBaeT JOCTHKEHNE
00y4aroIMUMUCS CIEIYIOIUX PE3YIbTaTOB:
o JMYHOCTHBIX:
—  c(hOpMHUPOBAHHOCTb TMPEJCTABICHUH O MaTeMaTHKe KaK YHUBEPCAIbHOM S3bIKe
HayKH, CPEICTBE MOJIETIMPOBAHUS SIBJICHUM U IIPOLIECCOB, UAESIX U METOJAX MaTEMaTHKW;
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—  T[OHHMMAaHHME 3HAaYUMOCTH MaTEMaTUKH i1 HAyYHO-TEXHHUUYECKOro Mporpecca,
c(OpMHUPOBAHHOCTh OTHOLICHHS] K MaTeMaTHKE KaK K 4YacTH OOILIe4eslOBEYEeCKOW KYJIbTYpPhI
Yyepe3 3HAKOMCTBO C UCTOPUEH Pa3BUTHSI MATEMATUKH, dBOJIFOLMEN MAaTEMAaTUYECKUX UIEH;

—  pa3BUTHE  JIOTUYECKOTO  MBIIUICHUS,  MPOCTPAHCTBEHHOIO  BOOOpa)KeHUS,
AITOPUTMUYECKONW KYJIbTYpPhl,  KPUTUYHOCTH MBILIUICHUS Ha YPOBHE, HEOOXOIUMOM IS
Oyaymeli  npodecCHOHATBHOM  JAEATENBHOCTH, JUISI  NPOJOJDKEHUS  OOpa3oBaHHMA U
camMo00pazoBaHus;

—  OBIAJCHHEC MATEMAaTUYCCKUMHU 3HAHUSIMH W YMEHUSMHU, HEOOXOIUMBIMH B TIO-
BCEJIHEBHOMW >KU3HU, JJII OCBOCHUSI CMEKHBIX €CTECTBEHHOHAYUYHBIX JUCHMIUIMH U JTUCUUILIAH
npodecCHoHaNbHOrO LUKJA, JUIsl TMOJydeHus oOpa3oBaHHs B 00JacTsX, He TpeOyrommx
yriyOJICHHOM MaTeMaTU4YeCKON MOATOTOBKY;

—  TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO, B TOM YHCJIE CaMOOOpa3OBaHUIO, Ha
NPOTSKEHUH BCEW KHU3HU; CO3HATEIbHOE OTHOIICHHE K HENPEephIBHOMY OOpa30BaHHUIO Kak
YCIIOBUIO YCIICUTHOW MPpodecCHOHANBHOMN 1 00IIECTBEHHON e TeILHOCTH;

—  TOTOBHOCTb U CHOCOOHOCTBH K CaMOCTOSATEIbHOU TBOPYECKOM U OTBETCTBEHHOM
NESATENIbHOCTH; TOTOBHOCTh K KOJIJICKTUBHOM paboTe, COTPYJHHYECTBY CO CBEPCTHHUKAMHU B
00pa3oBaTeNbHON, 0OIIECTBEHHO MOJIE3HOM, Y4eOHO-NCCIIEI0BATEIBCKON, MPOSKTHOW U APYTHX
BUJIax JCSTENbHOCTH;

—  OTHONICHHE K NPO(EeCcCCHOHATBHON MAESITEIBHOCTH KaK BO3MOXHOCTH YYacTHS B
PEIICHUH JTMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX, OOIICHAIIMOHABHBIX TTPOOIIEM;

. MeTanpeAMeTHBbIX:

—  yMEHHE CaMOCTOSITEJIbHO OMPENEIATh LENU JEATeIbHOCTH W COCTaBIATH IUIAHBI
JesATEeIbHOCTH;

—  CaMOCTOSITENIBHO OCYIIECTBIATh, KOHTPOJUPOBATh U KOPPEKTUPOBATh JEATEIbHOCTD;
HCII0JI30BaTh BCE BO3MOXHBIE PECYPCHI JUISl TIOCTUKEHHUSI IOCTABJICHHBIX LEJIEH U peanu3alnuu
TJIAHOB JICSITEIIbHOCTH;

—  BBIOMpATh yCHEUIHbIE CTPATErHH B PA3TUYHBIX CUTYALIUIX;

—  yMEHHUE NPOAYKTUBHO OOINAThCS M B3aUMOJIECHCTBOBATH B IPOIECCE COBMECTHOMN
NESTENIbHOCTH, YYUTHIBATh T[O3ULMU JIPYTMX YYaCTHUKOB JEATEIbHOCTH, 3(H(HEKTHUBHO
paspemniath KOH(IUKTHI,

—  BJaJIeHWE HaBBIKAMH [I03HABATEIHHOM, y4eOHO-HCCIENOBATENLCKON U TPOEKTHOM
NEeSITENIbHOCTH, HaBBIKAMU Pa3pelieHus mpooem;

—  CIOCOOHOCTh UM TOTOBHOCTH K  CaMOCTOSITEJIBHOMY TIOMCKY METOJIOB PEIICHUS
MPaKTUYECKHX 3aJ1a4, MPUMEHEHUIO Pa3IMYHBIX METOI0B TO3HAHNS,

—  TOTOBHOCTh U CIIOCOOHOCTH K CaMOCTOSITENFHOW HH(OPMaIMOHHO-TIO3HABATEIHHOM
NeSATeTLHOCTH, BKJIIOUYas YMEHHE OPUEHTHPOBATHCS B PA3IMUHBIX MCTOYHHUKAX HH(POPMAIINH,
KPUTHYECKH OLIEHWBAaTh W HHTEPHPETHUPOBATH WH(MOPMAIMIO, MO- JTYy4aeMyI H3 Pa3iIHuHBIX
HMCTOYHHMKOB; BJIAJICHUE S3BIKOBBIMU CPEICTBAMHU: YMEHHE SICHO, JJIOTUYHO M TOYHO H3JIaraTh
CBOIO TOYKY 3pPEHUSI, UCIIOJIb30BATh aJI€KBATHBIE SI3bIKOBBIE CPE/ICTBA;

—  BJIaJICHHE HaBBIKAMHU TI03HABATEIbHOW peQIIEKCHH KaK OCO3HAHHUS COBEPIIAEMBIX
JIEWCTBUM U MBICTUTENBHBIX MTPOIIECCOB, MX PE3YJbTaTOB M OCHOBAaHUM, TPAHUI] CBOETO 3HAHUS
Y HE3HAHMsI, HOBBIX I03HABATENbHBIX 33/1a4 U CPEJCTB JUISl UX JTOCTHXKCHHUS;

—  IEJeyCTPEMJICHHOCTh B TIOMCKAaX W MPUHATHH PEIICHHH, COO0Opa3uTEeNIbHOCTh W
WHTYHIUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUN; CMOCOOHOCTh BOC- NMPUHUMATH
KpacoTy U TapMOHUIO MUDA;

o NpeAMeTHBbIX:

—  c(hOpMHUPOBAHHOCTb MPECTABICHUNA O MaTeMaTHKE KaK 4aCTH MUPOBOW KyJIbTYpbl U
MecTe MaTeMaTHUKHd B COBPEMEHHOW LMBWIM3ALMHM, CIIOCO0AaX ONMUCAHMS SBICHUHA peaJbHOro
MHUpa Ha MaTeMaTHYeCKOM s3bIKe; COPMHUPOBAHHOCTH MPEACTABIEHUN O MaTeMaTHM4eCKHX
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HOHATHUAX KaK BaKHEHUIIMX MaTEMaTHYECCKHUX MOZCIIAX, MO3BOJIAOIUX OMUCBIBATH U HU3Yy4aTb
pa3Hble MPOLECCHI U SBJICHHUS;

—  T[IOHMMAaHHE BO3MOXXHOCTH aKCHUOMAaTHYECKOrO MOCTPOCHUS MaTEeMaTUYECKUX
TEOpHI;

—  BJIaJICHHE METOJAaMH JI0Ka3aTeJIbCTB W AJITOPUTMOB PEIICHHUS, YMEHUE UX MpUMeE-
HATb, IPOBOJIUTH JTOKA3aTEIIbHbBIC PACCYKACHUS B X0JI€ PEIICHUS 3a/1a4;

—  BJaJIeHUE CTaHJAPTHBIMH MPUEMAMH PEIICHUs PALMOHAIBHBIX U HPPAILlMOHATBHBIX,
MOKAa3aTeNbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YpPaBHEHHH M HEPAaBEHCTB, UX CHUCTEM;
HCIIOJIb30BAHUEC I'OTOBBIX KOMIIBIOTCPHBIX MPOTpaMM, B TOM YUCIIC IJIA I10- UCKA IMYTH PCHICHUSA
U WUTIOCTPALIMY PELIeHUs] YpaBHEHHUI U HEPABEHCTB;

—  chOpMUPOBAHHOCTh TPEJACTABICHUNA OO0 OCHOBHBIX TIOHATHUSAX MAaTEMATHYECKOTO
aHamM3a M MX CBOWCTBAaX, BIAJCHHE YMEHHUEM XapaKTepH30BaTh INOBEIACHUE (YHKIUH,
MCIOJIb30BaHUE TOJYYCHHBIX 3HAHUM JJIsl OMUCAHMSI U aHAJIM3a PEaIbHBIX 3aBHCUMOCTEH;

— BJIaACHUC OCHOBHBIMH IOHATUAMU O INNIOCKUX KU HNPOCTPAHCTBCHHBIX T'COMCTPHYC-
CKUX (UTYpax, UX OCHOBHBIX CBOMCTBAX;

—  chOpMUPOBAHHOCTh YMEHHS pacrno3HaBaTh reOMeTpUYecKkhe (QUrypbl Ha yeprexax,
MOJIEJISIX U B PeaibHOM MHUPE;

— IPUMEHEHHUE M3YyYEHHBIX CBONCTB I€OMETPUUYECKUX QUryp U (popMyn A peuieHus
reOMETPUUYECKUX 3a7a4 U 33/1a4 C MPAKTUYECKUM COJEPIKAHUEM;

— c(OpMUPOBAHHOCTh NPEACTABIECHUN O IpolieccaX U SBJICHUSAX, HMEIOLIUX BEpO-
SITHOCTHBIN XapaKkTECp, CTATUCTUYCCKUX 3aKOHOMCPHOCTAX B pPCAJIbHOM MHPC, OCHOBHBLIX IMOHATHUAX
AJIEMEHTapHON TEOPHH BEPOSITHOCTEI;

— YMEHUH HaXOIUTh U OLIEHWBATh BEPOATHOCTH HACTYILICHUS COOBITUH B MPOCTEHIINX
MPAKTUYCCKUX CHUTYAlHAX U OCHOBHBIC XapaKTCPUCTHUKU CHy‘I&ﬁHbIX BCJIMYHH,

— BJIQJICHHE HAaBBIKAMH KCIIOJB30BAHUS TOTOBBIX KOMIBIOTEPHBIX MPOTpamMM MpH
pelIeHnH 3a/1au.

[Tponiecc u3ydeHus: AUCIUTIIMHBI HANpaBJieH Ha (JOpMHUPOBAHUE CIICTYIONTNX KOMITCTCHITHIA:

OK O0l. BoiOupate cnocoObl pemeHuss 3agad  NpOoPEecCHOHANBHONW  JESITeNbHOCTH
IIPUMEHHUTEIBHO K Pa3JIMYHBIM KOHTEKCTaM.

OK 02. Hcnonp3oBaTh COBPEMEHHBIE CpEACTBA I[IOMCKA, AaHalu3a W UHTEpIIpeTaluu
uHbopMauu M HHGOPMAIMOHHBIE TEXHOJOTMM JUIsl BBINOJHEHMs 3a34a4 HpodecCHOHaTbHON
NeSITEIbHOCTH.

OK 03. IInmanupoBaTh M peaJN30BBIBATE COOCTBEHHOE IMPO(ECCHOHAIBHOE M JIMYHOCTHOE
pa3BUTHE, IPEANIPUHUMATENBCKYIO IEATEIbHOCT B IIpodeccnoHanbHOM cdepe, UCT0Ib30BaTh 3HAHUS
1o (PMHAHCOBOW I'PaMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CUTYaIUIX.

OK 04. Db dexTrBHO B3auMOICHCTBOBATH U padOTaTh B KOJUIEKTUBE U KOMaH/IE.

OK 05. Ocy1mecTBasaTh YCTHYIO U IUCBMEHHYIO KOMMYHUKALIMIO HA TOCYAAPCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢ yueTroM 0COOEHHOCTEN COLMAIbHOTO U KYJIbTYPHOI'O KOHTEKCTA.

OK 06. IIposBIATh Tpa)k1aHCKO — MAaTPUOTUYECKYIO MO3ULINIO, IEMOHCTPUPOBATHE OCO3HAHHOE
MIOBE/ICHHE HA OCHOBE TPAJUIMOHHBIX OOIIEYETOBEUECKUX IEHHOCTEH, B TOM YHCIE C Y4YETOM
FapMOHM3alMM MEXHAIMOHAIBHBIX M MEXPEIUTHO3HbIX OTHOLIEHWM, NPUMEHATh CTaHIAPThI
AHTUKOPPYIIIMOHHOTO NOBE/ICHUS.

OK 07. ConelicTBOBaTh COXPAaHEHUIO OKPY’KAIOIIEH Cpefibl, pecypcocOepeKeHHI0, TPUMEHSTh
3HaHUA 00 U3MEHEHUH KIMMaTa, MPUHIMIIBI OepexkIIMBOrO MPOU3BOJICTBA, YPPEKTUBHO ACHCTBOBAThH B
Ype3BbIUANHBIX CUTYAIHX.

OK 08. Hcrnonb3oBath cpenactBa (U3MYECKONW KyJIbTYphl JIsi COXPaHEHUS H
YKpEIUIEHUs! 3/10pOBbsl B Tpolecce MpopecCHOHATBbHON JeATeNbHOCTH W TOAJepKAHUS
HE00X0IMMOT0 YpOBHS (PU3MUECKON MOArOTOBIEHHOCTH.
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2 CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIHUILIAHBI

Bup yuedHoii padoTbl O0bem yacoB
MaxkcuMmajibHasi ydeOHas HAarpy3Ka (Bcero) 336
O6s13aTesibHAsI ayUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 312

B TOM YHCJIC:

JabopaTopHbBIC PAOOTHI -

IIPAKTUYECKHE 3aHITHS 142
KOHTpOJIbHAsI paboTa 1
KypCOBOM MPOEKT -
camMoCTOsITeNIbHAs pPaboTa 00yJaromerocs 10
KoncyabTanum 8
[TpomexxyrouHas arrectanus B popMe KOHTPOIBHON pabOThI, SK3aMEHa 6




2.1 TemaTnyeckuii IJIaH U cojiep:KaHNe Y4eOHOH JUCHIMILUINHBI MaTeMaTuka

KoJu-Bo yacos no
pasnenam u
TeMaM OcBa | Ypose
HaumeHoBaHue = 2 emMble Hb
Ne . = 2 . TpedoBanue Kk pe3yabTaTamM 0CBOCHHUA
3aHSATHIA, 1a00paTOpPHbIE U MPAKTHYeCKHE S ¥ 3j1eMe | OCBOEH
3aHATHA - 2= S5 AMCUHMILTUHBI
3aHATHSA o s 5% HTBI usi
@ = =
[>) =Ty
= £ 3 eTeHII
N Q (v
= 401
1 2 3 4 3)

Pasgen 1 IloBTOpeHHMe Kypca MaTeMaTHKH OCHOBHOM
LIKOJIBI

18 VYMeETh BBIOIHSITh anre6pa1/1qecxne Hp606paSOBaHI/I$[ " BBIYUCIICHUS, UCIIOJIb3Y

JENCTBUS C TIOJIOKUTEIbHBIMU U OTPULIATENbHBIMU YU CIIAMU, AEUCTBUS C IpOOSMU,
JeMCTBUA CO CTENEHSIMH, (POPMYJIbl COKPAILIEHHOTO YMHOKEHHUS; BBIUNCIIATD
AJIEMEHTHI U IJIOIAH MIOCKUX PUTYD

Tema 1.1 ]_IGJ'IL U 3a1a4M MATCMATUKU IIpU OCBOCHHUH
CIICHUaJIbHOCTHU

3HaTh: 3HAUCHHE MaTeMaTU4YeCKOH HAayKu JJId
pelicHuAd 3a4a4, BO3HUKAIOIMNUX B TCOPHUH U IPAKTUKC,

1 . 2 3HAYCHHE NPAKTUKH W BOIPOCOB, BO3HHMKAIOIIUX B
Maremarrka B IPaKTHUYECKON JAEATEILHOCTH. .
caMoil matemaTuke IJsi (OPMHUPOBAHUS U PA3BUTHUSA
Lenn w 3agaud M3y4eHHUS MaTEMaTHKUA B N
MaTEeMaTHYeCKON HAyKH; UCTOPHUIO PA3BUTHUS MOHITHS
VUPEKTCHHSIX CpEIHETO %
YHUCJIa, YHUBEPCAJIbHBIN XapaKTep 3aKOHOB JIOTUKH
npodeccruoHanbHOTO0 00pa30OBaHNUS. "
MaTEeMaTHYECKUX PACCYXJACHUU, UX TPUMEHUMOCTH BO
BCeX 00JIACTAX YEIIOBEYECKOM NEATEIILHOCTH.
Tema 1.2 Yucna 1 BEIYUCIIEHUA 4
2 . 2 METH: BBIIOJHITH JEUCTBUS C II
JeticTBus C [MOJIOKUATEIbHBIMU 5 Yme on AcUC CV OHO)KHTGHI’HI%MH "
OTDMIATCNBHBIME  UHCIAMH, JCHCTBHA ¢ OT]BHH&TGHLHBIMH YHCcllaMd, JACUCTBHUS C Jpo0sSMH,
o WCTBUS TENEHSAMH, OIEPUPOBATH MYJIaMU
IpoOsMHU. JleiicTBus co CTENEHSIMH, AcCHC co creme , onepnposath dopmyna
KpAIlEHHOT'O0 YMHOKEHUS.
(OpMyIIBI COKPAIIEHHOTO YMHOYKEHHS. COKPAHICHHOTO yMHOMCHUA
3 2 METh: HAXOMUTh IT HT OT 4H uu
[IpocThie U CIIOKHBIEC TPOIEHTHI. Yme axon pore 0 cna, c1o 1o
3aJJaHHOMY TPOIICHTY
Tewma 1.3 'eoMeTpust Ha TUIOCKOCTH 2
4 2 HATb: BUABI IUIOCKUX (GUTYD U YMETHh BBIY
Bunbl minockux GUryp U Ux IIIOMIA b, 3 A oc buryp u yme UCTATD MX
IUIOIIIAIHA
Tema 1.4 YpaBHeHMs U HEpAaBEHCTBA 4

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07

1,2




5) JMumeiinbie, — KBajpatHble,  APOGHO  — 2 yMeTj:Z pemaTh JIMHEHHBIE, KBaJpaTHbIEe, APOOHO —
MHEHHBIE YPABHEHH. JTUHEIHbIE YpaBHEHUS U HEPAaBEHCTBA
6 JInHeiiHbie, KBaJIpaTHbIE, JTpoOHO |2
JIMHEITHbIC HEPABEHCTBA.
Tema 1.5 CucreMbl ypaBHEHHUI U HEPABEHCTB 4
7 CrcreMbl  THHCHHBIX M HOIHHEHHBIX 2 YMeTs: pellaTh CHCTEMbI J'II/IE—ICf/iHBIX Y HEJIMHEWHBIX ,
yPABHCHH, YpaBHCHHI U CUCTEMBI TUHEHHBIX HEPABCHCTB
8 C 2
HCTEMbl HEPABEHCTB.
Tema 1.6 BxogHO#H KOHTPOJIb 2
9 BhIupcIeHHs B MpeoGpazopanus. YpasHeHHs 2 YMeTh BBIIOJHATH alredpanyeckue npe(36pasoBaHHﬁ
¥ HepaBeHCTBA. [ eoMeTpus Ha TIOCKOCTH. 1 BBIMHCIICHUA, UCTIONB3 YA ACHCTBHA ¢
MOJIOKHUTEIFHBIMA M OTPHUIATCILHBIMH  YHCIIAMH,
NeCTBUS C OpoOsiMU, JEHCTBUS CO CTENEHSIMH,
(OpMyJIBI  COKPAIIEHHOTO YMHOXXCHHS, BBIYUCIISTH
AJIEMEHTHI U IUIOIA U TUIOCKUX QUryp
Paznen 2 KoMILTeKCHbIe THCIa 4 3HATh MMOHATHE KOMIUICKCHOTO HCIIa; YMETb: BBITONHATE JCHCTBHSI ¢ KOMITJICKCHBIMH
yrciaMu B anreOpandeckoi hopMe, HaXOAUTh MOJIYJIb KOMIUJIEKCHOTO YHCIIa
10 [ToHsiTHE KOMIUIEKCHOTO 4Yucia. Buasl | 2 3HaTh WU yMeThb:  BBIIOJNHATH  jAeiictBusa ¢ | OK 01 1,2
KOMIUIGKCHBIX ~ uncen. Dopma  3amucu KOMIUIEKCHBIMUA 4YHCIIaMH B anredpamdeckoil ¢dopme,
KOMIUIEKCHOTO  yHcia  (TeoMeTpuyeckas, HaXOJUTh MOYJTh KOMILIEKCHOTO YHCIIa
anreOpanveckasi, TJPUTOHOMETPUYIECKas ).
11 JleicTBUSL ¢ KOMIUICKCHBIMH YHCIIaMU B | 2
anreOpanyeckoit popme.
Pa3nesn 3 YpaBHeHusl 1 HepaBeHCTBa 16 YMeTr  omepupoBaTh  MOHATUSMHU:  TOXIECTBO,  TOXIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YypaBHEHUU U
HEPABCHCTB, PAaBHOCWIBHOCTh YpPaBHECHWW, HEPABEHCTB U  CHCTEM,

14

panroHalbHbIE, YMETh pellaTh yYpaBHEHMS, HEPABEHCTBA M CHUCTEMBI C
ITOMOIIBIO PA3JINYHBIX PUEMOB; IPUMEHATHh YPABHEHMSI, HEPAaBEHCTBA, X
CUCTEMBI JUIsl PEIICHHUs] MaTeMaTHYeCKMX 3aad U 3aJa4 M3 pas3InYHbIX
o0acTeil HayKH U pealbHOM KU3HU

Tema 3.1 PaBHOCHJIBHOCTb ypaBHEHUH W HEPABEHCTB.
OO6mIme METOIbI pEeIIeCHUS
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12 [TpakTdeckoe 3aHsTHE. PaBHOCHIBHOCTSH | 2 YMeTh pemaTh ypaBHeHHsI, HepaBeHCTBa U cuctembl ¢ | OK 01 1,2
ypaHeHuid.  OOmme  METOABI  pelueHus 2mp OMOIITBIO PA3INYHBIX IPHEMOB; TIPUMEHSTh OK 02
YpaBHEHHH. ypaBHEHHS, HEPABEHCTRA, UX CHCTeMbl i pemmerns | OK 03

13 [TpakTudeckoe 3aHsTHE. PaBHOCHJIBHOCTSH | 2 OK 04

MaTeMaTHYeCKUX 3a]a4 U 3a/1a4 U3 Pa3InyHbIX
HepaBeHCTB. OOmmMe METOAbl  PEIICHHS 2np . . OK 05
HEPABEHCTE. o0JacTeil HayKH U peabHOM KU3HU OK 06

Tema 3.2 I'padmueckuii METON pEIICHHUsS YpPaBHECHHIA, OK 07

HEPABEHCTB

14 OOmme MeToApl pemieHusi HepaBeHCTB (| 2 YMeTh pemiath HEPABEHCTBA € IOMOIIBIO Pa3INYHbIX 1,2
nepexo OT CPaBHEHUS 3HAYCHUN (PYHKIIUH K IPHEMOB
CPaBHEHHMIO 3HAUeHWH apryMeHToB JJis
MOHOTOHHBIX (PYHKIUH, METOJ HHTEPBAJIOB,

(GyHKIIMOHATIBHO — rpadMuecKuii MeTox).

15 [TpakTuyeckoe 3ansTue. [ papuueckuii merox | 2 2mp VYMeTs pemath HepaBEeHCTBA IpapuecKuM METOJI0M
pelIeHNs HEPaBEHCTB.

16 [IpakTuyeckoe 3aHsTHE. PemieHrne ypaBHeHMi | 2 2np YMeTh perath ypaBHEHUS U HEPABEHCTBA C TIOMOIIIbIO
U HEPABEHCTB. pa3IUYHbIX IPUEMOB

Tema 3.3 YpaBHeHUS U HEPABEHCTBA C MOJIYJIEM

17 [lpaktnyeckoe  3amarue.  OmnpexneneHus | 2 YMmers  pemath  OpocTEHIIME  ypaBHEHHS U 1,2
moayns,  IIpocreimme — ypaBHeHus  C o HEPABEHCTBA C MOAYJIEM
monyneM.IIpocreiine  HepaBeHCTBa € P
MOJTyJIEM.

Tema 3.4 CocraBieHue u peuieHue npodeccuoHalIbHbIX

3a/1a4 C NOMOUIBI0 YPABHEHUN.

18, 19 [MpakTuyeckoe 3ansiThe. Penienne TekCcToBBIX | 4 YMeTh MNpUMEHATh YPAaBHEHHs, HEPABEHCTBA, HX 1.2
3a1a4 Anp CUCTEMBbl JJI pEIIeHHs MaTeMaTH4ecKuX 3aaady |

3aJad M3 pa3IMYHbIX O0JIaCTed HAyKH U peaybHOM
KHU3HH

Pa3nes 4 @yHkuum, ux cBoiicTBAa U rpauKH 10 3HaThb U yMEThb: BBIUUCIATH 3HaueHus ¢yHkuuii no | OK 01

20 Omnpenenenne yucioBoi GyHkuu. Crocoos! | 2 3a/IaHHOMY 3HAQUEHUIO aprymeHTta npu pasznuuHeix | OK 02 1,2
3aganus pyHkuuid. OOnacTh ompeneneHus H crocobax 3anaHus (QyHKUMH, ompenenstb ocHoBHble | OK 03
MHOXECTBO 3HaYeHUH (QyHKUUH. OCHOBHBIE cBOMcTBa 4MCIOBBIX GYyHKIUH, nunoctpupoBats ux | OK 04
CBOMCTBA GyHKIIH. I'paduueckas Ha rpaduKax, WUTIOCTPUPOBaTh 1o rpaduky croiicta | OK 05
VHTEPIPETALUS CBOWCTB. dJeMEHTapHBIX (PyHKIUH; wucnoiab3oBaTh mnoHsATHEe | OK 06
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21 OcHOBHBIE CBOHCTBa bysknuu | 2 ¢byHKIMK A7 omMcaHMs M aHanu3a 3aBucumocteit | OK 07
(MOHOTOHHOCTb, ~ YETHOCTb, = HEYETHOCTb, BEJIMYMH; MHCIOJb30BaTh NPUOOPETEHHBbIC 3HAHUA U
HEPUOIUYHOCTb. I'paduueckas YMEHHUS B IPAKTUYECKOU JEATEIBHOCTH.

WHTEPIPETALNs CBOWCTB.

22 [TpakTuyeckoe 3ansthe. UreHue rpaduxos | 2 o
G YHKIHA. p

23 Onpenenenne  oOpaTHOW  (QyHKIUH, e¢ | 2 1
CBOICTBA U TpaduK.

Apudmernueckue oreparuu Haj
byHKIMAME. Crnoxnas byHKIHS.
Kommosurus hyHKINN.

24 [TpeobpazoBanus rpauKoB bynkuuit | 2 1,2
(mapaynenbHbII  MEpeHoC,  CUMMETpHS,
pacTsHKEHUE U CKaTHe)

Pa3nen 5 Crenenu u kopuu. CreneHHas GpyHKIust 18 3HaTh: CBOMCTBA CTENIEHU U KOPHS

12 YMeTb: HaxoIUTh 3HAUYEHUS KOPHSA, CTENEHU, HAa OCHOBE OIpeeNIeHus,
UCHOJIb3YSl NpU  HEOOXOAMMOCTH  HHCTPYMEHTAJbHBIE  CPEJCTBA;
110JIb30BaThCsl NPUOJIMKEHHON OLIEHKOM TP MPAKTUYECKUX pacueTax

Tewma 5.1 Crenennast GyHKIUS, €€ CBOMCTBA OK 01

25 Kopnu HaTypabHOM CTEIIEHU U3 YMCIIA U UX | 2 OK 02 1,2
CBOICTBA. OK 03

26 [IpakTrueckoe 3aHsATHE. DyHKIMU VX , UX 2 .
rpad¥KH ¥ CBOMCTRA. 2mp YMeTh: HaXOAUTh 3HAUEHUsI KOPHSI, CTETIEHH, Ha OK 04

27 Creneny ¢ I€HCTBUTENLHBIM IIOKA3aTEIEM, 2 OCHOBE OIPEJIENEHHS, UCTIOJB3Ysl IPH HEOOXOAUMOCTH | OK (5
HX CBOWCTBA. MHCTPYMEHTAJIBHBIE CPENICTBA; MTOJIB30BATHCS OK 06

b

28 ITpaktryeckoe 3ansTue. CTeNeHHbIE 2 . .

DYHKITMH, X 'padHKH H CBOHCTBA. 2np NpUOJIMKEHHON OLIEHKOM TIPU MPAKTHYECKUX pacyeTax | OK ()7

29 ITpakTuueckoe 3ansrue. IIpeodpasoBanue 2 o
CTEIIEHHBIX BBIPAKECHUH. p

Tema 5.2 UppanuonaibHble ypaBHEHUS. U HEPABEHCTBA

30 WppanmoHansHbie ypaBHEHUS. 2 1,2
HppaunoHansHble HEpaBEeHCTBA.

VYMeTs perath HeCI0KHbIE UPPALMOHATbHbIE

31’32 HpaKTquCKoe 3aHATHUC. Hpeq6pa3OBaHHe 4 4Hp YpaBHEHUS U HEPABEHCTBA; BBIMIOJIHATH
MPPAIMOHATLHBIX BBIPAKECHUH. .

33 TIpakTHuecKoe 3ansTie. Peleiie > o npeoOpa3oBaHus UPPALMOHATIBHBIX BEIPAKEHUH
MppalMoOHATbHBIX YPAaBHEHUH U HEPABEHCTB. p
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10 YMeTp UCIONb30BaTh rpauK MOKA3aTEIbHOU KUUU UL U3YYEHUS
Pa3nen 6 Iloka3zatenbHas GpyHKUus o P (bu pyHKUMM 1 yq6
8 pOLIECCOB M 3aBUCHUMOCTEH NpU pElIEHUH 3a7ad M3 APYTrUX Y4eOHBIX
MIPEIMETOB U U3 PEAIbHOM JKU3HU, PEIICHUS MOKA3aTeIbHBIX YPAaBHEHUHN U
HEPaBEHCTB
34 ITokasarenpHas (QyHkuus, e¢ TpaQuK U | 2 OK 01 1,2
CBOICTBA. OK 02
35 IIpakTtuueckoe 3amarue. IlokasarenbHsle | 2 2
ypaBHEHMUSL. p 5 OK 03
36 [Ipaktnueckoe  3amsitue. Iloka3aTenbHble | 2 2up YMeTh cTpouTh rpaduk mokazarenbHOu (pyHKINN; OK 04
HEPABCHCTBA. pemaTh MoKa3aTelbHbIE YPAaBHCHHS 1 HEPABCHCTBA OK 05
37 ITpakthdyeckoe 3aHATHE. PelIeHHE CHCTEM | 2
MOKa3aTeIbHbBIX YPABHCHUM. 1p OK 07
38 ITpakTuueckoe 3aHATHE. Pemenue | 2 2
HOKA3aTeNIbHBIX YPABHEHMI U HEPABEHCTB. 1p
Paznen 7 Jlorapugmel. Jlorapupmudeckas pynkums | 24 YMerbp wucnonb3oBath rpaduk JorapuGMUIecKoi byHKIMN I
12 M3Y4YECHHS] TPOIECCOB U 3aBUCHUMOCTEH MPHU PEIICHUHU 3a/ay U3 APYrux
y4eOHBIX MPEAMETOB U U3 PEATHHOMN JKU3HH, PEIICHUS JIOTApUPMUICCKUX
ypaBHEHU U HEPABEHCTB
39,40 Jlorapugpm 4yucIa. OcHoBHOE | 4 OK 01 1,2
norapudmuueckoe TOXAEeCTBO. JlecaTuuHbie 3Hath: onpeneneHue Joraprudma, BUIBI JIOTapuhMOB OK 02
Y HATYPaJIbHBIC JIOTapH(MbI, YHUCJIO €.
41 gggggggg}oﬂorapH%g?%ﬂ%&%?:é HI;IeHOBOMEI’ 2 VY MeTh 0JIb30BaTHCSI CBOUCTBAMH JIOTapH(PMOB OK 03 1,2
: OK 04
OTEHLMPOBAHHE. Nwmets noHsaTHE 0 TOTapuPMUPOBAHUU U
MTOTCHIIMPOBAHUH OK 05
42,43 IIpaxTnueckoe 3ansarue. [IpeoOpazoBanus 4 YMETB BBLIIOIHATE HECIIOKHEIE IPE0OPA3OBAHUS OK 07
. 4np 9
JOTapU(PMUICCKUX BBIPAKCHHIM. JIOTapU(PMIUICCKUX BBIPAKCHUN
44 Jlorapudmuueckas pyHKIUs, ee rpapux u 2 YMeTh cTpouTh rpaduk Jiorapupmudeckon GyHKINUN 1,2
CBOMCTBA.
45 JlorapumMuyecKkie ypaBHEHHs, OCHOBHBIC | 2 YMeTh pemarh gorapupMuuecKue ypaBHEHUS U 1,2
IPHEMBI UX PEIIeHHs (METOJ BBEICHUS HOBOM
IIEPEMEHHOM, METO IOTEHLIUPOBAHUS, norapu(pMUIECKHE HEPABEHCTBA
(GYHKIIMOHATBHO — rpadMuecKuii METOI).
46 Jlorapugmuueckue HepaBeHCTBA, OCHOBHBIE 2 1,2
MIPUEMBI UX PEIICHUSI.
47,48 [IpakTuueckoe 3ansitue. Pemenue 4 .
Jorapu(GMUYECKUX YPaBHECHUIH W HEPABCHCTB. p
49 [IpakTrueckoe 3ansTHe. Permenue cucrtem 2 2np

Jorapu(pMUUECKUX YpaBHECHH.
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50 [IpakTnueckoe 3ansarue. [IpumMenenue 2
norapudma. Jlorapudpmudeckas cnupayib B 2np Nmetph moHATHE O TPUMEHEHUH JIoTapudma
IIPUPOJIE, €€ MATEMATUUYECKHE CBOMCTBA.
IIpoMe:KyTOYHBIH KOHTPOJIb 2
o1 Pewrenue ynpaxHeHuil. 1 YMeTb pemarhb nokasareiabHbIe U JorapudMudeckue
YpaBHEHUsI, HEPABEHCTBA, CUCTEMBI. IKP ypaBHEHUS 1 HEPABEHCTBA
Pa3nes 8 OcHOBBI TPUTOHOMETPHH. 38 18 YMeTh omnepupoBaTh MOHATUSIMH: TPUTOHOMETPUYECKHE (PYHKIIHH,
Tpuronomerpuyeckue GpyHKuuu TPUTOHOMETPUYECKUE YpaBHEHHUs, HEpPAaBEHCTBA H; YMETh pelIaTh
YPaBHEHHUS JUIsl PELICHUsS] MaTEMaTUYECKUX 3aJad U 3aJa4 U3 PasInuHbIX
o0acTeil HayKH U pealbHOM KU3HH;, IEMOHCTPUPOBATH
YMEHHUE HCIONB30BaTh IpaduKu (YHKUWH JUISI M3YYEHUS INPOLECCOB U
3aBHCUMOCTEH MPH PEIICHUH 337ad U3 APYrHX y4eOHBIX MPEIMETOB U W3
pealbHOM  JKU3HHU; BBIp@XaTh (QOpMyJIaMU  3aBUCUMOCTH  MEXKAY
BEJTMYUHAMU
Tema 8.1 Tpuronomerpuueckue GyHKIUU 6 2 OK 01
IIPOU3BOJILHOTO yria. PanuanHas u rpajycHas Mepa yria OK 02
52 Panuannas u rpagycHas Mepbl yria. 2 OK 03 1,2
OHpG[{GJIeHI/Ie CHHYCa, KOCUHYCa, TAHT'CHCA U 3HATh u YMETb: BBIIIOJIHATE npe06pa3OBaHHe OK 04
KOTAHIeHCa Yncia. 3HaKK CUHYCa, KOCHHYCa, BBIPAKEHHI, IPUMEHSSA (POPMYJIbI, CBI3aHHBIE C OK 05
TaHI'CHCA M KOTAHI€HCA 10 Y€TBEPTIM OCHOBHBIMH TPHMTOHOMETpHUeckuMH ToxkaectBamu 1 | OK 06
53 3aBHCHMOCTb MEXKIy CHHYCOM, KOCHHYCOM, 2 UX  CIIe/ICTBUIMH; BBINOJIHATL  TIpeobpasoanue | OK 07 | 1,2
TaHI€HCOM M KOTAHT€HCOM OJIHOT'O M TOTO K€ BBIpQKEHUH, TMpHUMEHsAs  (QOPMYNbl  NPUBEACHUS,
yria. CyMMbl M pPa3HOCTH [JBYX YIJIOB, JBOMHOIO U
54 ITpakTryeckoe 3aHsTre. Beruncienne 2 MIOJIOBUHHOTO ~ YIJIOB,  NPeoOpa3oBaHHUs  CYMMBI
3HaYeHUH TPUTOHOMETPUUECKUX (DYHKIIHIA, 2mp TPUTOHOMETPHUYECKNX (YHKIHMHA B TPOHM3BEACHUE U
OIIpEEIICHUE UX 3HAKOB 10 YETBEPTAM NPOU3BEICHUS B CyMMY, CTpPOUTh  rpaduKu
Tema 8.2 OcHOBHbBIE TPUTOHOMETPUYECKHUE TOXKAECTBA. | 4 M3Y4YEHHBIX (QYHKIUI, WIIIOCTPUPOBAaTh MO Tpapuky
DopMyIIbl IPUBEAEHUS CBOMCTBA (PYHKIIHIA.
55 OCHOBHBIEC TPUTOHOMETPUIECKHE TOXKIECTBA | 2 1,2
U MX CIIE/ICTBUSI.
56 DopMyJIbl TPUBEIECHUS. 2 1,2
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Tema 8.3 CuHyc, KOCUHYC, TAHT€HC CyMMBbI 1 pa3HOCTH

10

1,2

1,2

1,2

1,2

1,2

1,2

1,2

JBYX aprymMeHTOB. CUHYC M KOCHHYC JIBOMHOTO yTJIa. 4
DopMyIIbI TOJIOBUHHOTO YIJIA.
57 DopMyIBl CYMMBI B Pa3HOCTH JIBYX 2
apryMEHTOB.
58 DopMyITbl ABOHHOTO ¥ TIOJIOBUHHOTO YTJIOB. 2
59 DopmyIbl IpeoOpa3oBaHUs CyMMBbI 2
TPUTOHOMETPUYECKHUX (YHKIIHI B
MPOU3BEICHUE U TPOU3BEACHUS B CYMMY.
60,61 [Ipaktrueckoe 3anstue. [IpeodpazoBanue 4
MPOCTEUIINX TPUTOHOMETPHUIECKUX 4mp
BBIPAYKCHU I
Tema 8.4 Tpuronomerpuyeckue GyHKIMH, X CBOWCTBA | 2
U rpaduky.
62 CaoiicTBa u rpaduku GyHKIU y=Ssin X,y = | 2
oS X, Yy =tg X, y = Ctg X.
Tewma 8.5 IIpeoOpa3zoBanue rpadukoB 2 2
TPUTOHOMETPHUYECKHUX (PYHKIUH
63 [IpakTrueckoe 3ansatue. Cxxatue u 2
pacTshkeHne TpaguKOB TPUTOHOMETPUIECKIX 2mp
byHKIHi.
Tema 8.6 Onucanue Npou3BOACTBEHHBIX IIPOLECCOB € 2 .
HOMOIIBIO ITpaUKOB (PyHKIHIHA P
64 [IpakTrueckoe 3anstue. Mcnonp3zoBanue 2
CBOWCTB TPUTOHOMETPUYECKUX (DYHKIIHIA B 2mp
npodeccuoHabHBIX 3aJa4ax.
Tema 8.7 OOpaTHbIe TPUTOHOMETpHUUYECKHE DYHKIMH 2
65 OO6paTHble TPUTOHOMETpUYECKUE QYHKIINH, 2
uX rpauKu 1 CBOMCTBA.
Tema 8.8 TpuroHomeTpuueckue ypaBHEHUS U 10 8
HEpaBEHCTBA
66 [Ipocreiime TpUroHOMeTpUYECKHe 2 3HaTh: METO/Ibl PELICHUS TPUTOHOMETPUYECKUX
YpaBHEHUS. YpaBHEHHU

1,2
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67,68 [TpakTudeckoe 3ansTue. Pemenue 4
TPUTOHOMETPUYECKHUX YPaBHEHUI OCHOBHBIX )
YMeTh: pemarh TPUTOHOMETPUYECKHUE YPaBHEHUS
TUIIOB (CBOSIIMECS K KBaJAPATHBIM, 4mp
peliaeMble pa3aoKeHUEM Ha MHOXKHTEH,
OJIHOPO/JIHBIC)
69 [IpakTuueckoe 3aHsTHE. 2 2np HmeTp noHATHE O METOJIaX PEIICHUS
TpuroHomeTpruyecKkue HepaBEHCTRA. TPUTOHOMETPHUECKUX HEPABEHCTB
70 [IpakTrueckoe 3ansTue. Pemenune 2 2mp 3HaTh METOABl M YMETh PEIIaTh TPUTOHOMETPUUECKHE 1,2
TPUTOHOMETPHUYECKUX YPABHCHHIA . ypaBHEHUS
Paznen 9 IlpousBoanasi pyHKIUU, €€ IPUMEHEHHE 50 3HaTh: NPUMEHEHUE MATEMAaTUYECKUX METOJ0OB K
aHAJIM3y W HCCIIEIOBAaHUIO MPOLIECCOB U SIBICHHUI B
MIPUPOJIC U OOIIECTBE YMETh: HAXOJIUThH MPOU3BOIHBIC
20 3NIEMEHTaPHBIX byHKIHI; UCIIOJIb30BaTh
MPOU3BOJHYIO JIIi  TPOBEACHUS  MPUOMIKEHHBIX
BBIYMCIICHUH, peliaTh 3a7aud MPUKIaJHOTO XapakTepa
Ha HAXOXJEHUE HaWOOJBIIET0 W HAWMEHBIIETO
3HAUCHUS
Tema 9.1 Ionstue nmpoussoaHoi. [TpaBuna u popmynsr | 10 2 OK 01
mddepeHIrpoBaHUS OK 02
Onpenenenue YHUCI0BOH | 2 3HaTh: ompeecHne YHUCIIOBOM mocnenoBarensHocTh; | OK 03 1,2
71 nocneaoBareabHocTU. CriocoObl 3afaHust U YMETb HaXOIUTh IIPEJEI MOCIEN0BATEIbHOCTH OK 04
CBOMCTBA YHCIOBBIX IOCJIEI0BATEIbHOCTEN OK 05
rocinenoBareabHOCTH. Haxoxknenue N - ro OK 06
YJieHa T0CTIeI0BATEIbHOCTH, CYMMBL. OK 07
72 Omnpenenenne npeseia mociaeI0BaTeIbHOCTH. | 2 1,2
Brruncnenme npeienoB mocie10BaTebHOCTH
73 Onpenenenne npepena QyHKIUA B TOYKE H | 2 Nmets monsatHe o mpezene (QyHKIMH B TOYKE M Ha 1,2
Ha OeckoHeyHocTH. OCHOBHBIE CBOICTBa 0ECKOHEYHOCTH
MIpeJIeTIOoB.
74 [IpakTnueckoe 3aHATHE. Beraucnenune | 2 o YMeTh HaXOAUTh Npe/eNbl HECIOKHBIX (QYHKIMN
npenenoB GyHKIUU. P
75 [Tpupamienne aprymenTta U GyHKIUH. 3a1a4du, | 2 3HaTh ONpeAesieHUuE MpHUpalleHUus apryMeHra | 1,2

NPUBOASIINE K TOHATUIO IPOU3BOIHOM.
Onpenenenre TpoOu3BOTHOM.

(GyHKIMU; OTIpeieieHue POU3BOAHOM.
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1,2

1,2

Tema 9.2  IlpousBoaHble  CyMMBI,  pa3HOCTH, | 8 4

IPOM3BEACHUS, YACTHOTO.

76 [IpaBuna muddepenuupoBanus. Dopmysnsl | 2 3HaTh: npaBwia 1 Gopmyisl AuddepeHIrpoBaHusL.
I QepeHpoBaHusl. YMeTh HaxoauTh IPOU3BOJHBIC 3JIEMEHTAPHBIL]

77,78 [IpakTuueckoe 3aHsatue. | 4 byHKIMI
Huddepenunpopanue 3JIEMEHTaPHbIX 4np
(GyHKIHH.

Tewma 9.3 IIpousBogHas CIIOKHON HYHKIIUH 4 4

79,80 [Tpaktnueckoe 3ansatue. CnoxHas (yHKIUA. | 4 . NmeTs oHATHE O CHOXKHOU (DYHKIIUN
[Tpoun3BoHas CII0KHON (HYHKIINH. p

Tema 9.4 [lonarue o HeNpepbIBHOCTU QYHKINUU 2

CPO [Tonsatue nHempepsiBHOW (yHKumu. CpoiictBa | 10 NmeTp TOHSATHE O HENPEPbIBHOM (QYHKIUH, €
HenpepblBHOH  QyHKIuM. CBA3b  MEXIy CBOWCTBAX M  CBSI3M  HENPEPHIBHOCTHIO ]
HETPEPBIBHOCTHIO M TU(PPEPEHIIPYEMOCTHIO QG epeHIpPyeMOCThI0 (YHKIIUN B TOUKE.
¢GyHKIMH B TOYKe. ACHUMNOTOTHI TIpaduka
byHKIIIN

Tema 9.5 Teomerpuueckuéi W Qusnyeckuii cmbica | 4 2

IPOM3BOTHON

81 I'eomerpuueckuii  CMbICI  MPOU3BOAHOM. | 2 3HaTh: €OMETPUYECKUNA CMBICI MPOU3BOAHOM; yMETh
VYpaBHeHHE KacaTeTbHOW M HOPMAJIH. COCTaBJISATh YPAaBHEHUE KAcATEIbHON U HOPMAJIH.
@u3nueckuil CMBICI IPOU3BOAHOU. Bropas
MIPOU3BOIHAS M €€ PU3MUECKUI CMBICTI.

82 [IpakTnyeckoe 3aHatue. @Pusnueckut u |2 HNMers mnoHATHE O TIPUMEHEHHHM IPOU3BOJHOU B
TE€OMETPUUECKUIl CMBICT TPOU3BOJHON B 2mp npoeCCHOHATBHBIX 3aauax
npoeCcCHOHATIBHBIX 3aJauax

Tema 9.6 MonoToHHOCTh pyHKIIMH. ToukH 3KCcTpemyma | 4

83 Bospactanne u  yObiBanue  QyHKIMH. | 2 YMmerb uccnenoBaTh (YHKIHIO Ha MOHOTOHHOCTh U
Okcrpemymbl  ¢yakmun.  MccnemoBanue HKCTPEMYM, Ha BHIMYKIOCTh U TMEPErud ¢ MOMOIIBIO
(GYHKIIMM HAa MOHOTOHHOCTb M 3KCTPEMYM C MIPOU3BOIHOM
MMOMOIIBI0 TPOU3BOJTHOM.

84 Beimykiocts  (yHKIMM, TOYKM meperuda. | 2

UccnenoBanne (QyHKIIMKM Ha BBIMYKIOCTh H
TOYKH Mepernda ¢ moMOIIbI0 MPOU3BOTHOM.

1,2

1,2
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Tema 9.7 WccnemoBanue (QyHKIME u mocTpoeHue | 6 4
rpauKoB
85 Anroput™M  uccinenoBaHus ~— QYHKIMA @ H | 2 1,2
MOCTPOCHUST ~ TpaUKOB  C  IOMOIIbIO YMeTh ucciaenoBaTh (PYHKLUHIO MO ONpeAesieHHOMY
MIPOU3BOTHOM. QITOPUTMY W CTPOUTh TpapuKk C  TIOMOIIBIO
86,87 [IpakTHueckoe  3aHsTHE. Uccnenosanue | 4 . MPOU3BOIHOMN
(GyHKIMH ¥ TOCTpOeHHEe rpauKOB. P
Tema 9.8 HaubGonpiiee u HauMeHblllee 3HA4YeHUA | 6
¢ynkumu. HaxoxkeHue ONTHMAaJbHOTO pe3yibTara C 6
MOMONIbIO TPOM3BOAHON B MPAKTHYECKUX 3a7a4ax
88 [IpakTndeckoe  3aHATHE. Haxoxnenue | 2 1,2
HauOOJBIIET0O W HAMMEHBIIEr0 3HAYCHUU . .
F— 3HaTh: MPUKJIAJHON XapakTep MPOU3BOIHON; YMETh:
pemaTh  3aJadd  MPUKIAAHOTO  XapakTepa Ha
89,90 [IpakTnueckoe  3aHsATHE. [Tpunoxenue | 4
o HaXO0XJACHHE HAauOOJBIIET0 U HAUMEHBIIIETO 3HAYCHHUSI.
MPOM3BOJHOW K PEHICHUIO TPHUKJIAJTHBIX 4np
3aza4
Pa3nen 10 IlepBooOpasnas pyHkumu, ee 18 12 3HaTh M YMETh HAXOAUTh HEOINPEJCICHHBbIE HHTErPAIbl OT HECIOKHBI]
npuMeHeHHe (YHKIIUH, BEIYACIIATH B IPOCTEHININX CITYYasiX TUIOIIAIN C HCIIOb30BAHHEN
ONpEACNIEHHOT0 WHTErpalia; HCIOJIb30BaTh MPHOOPETEHHBbIE 3HAHUS 1
YMEHHSI B IPAKTUICCKOM NEATSIILHOCTH JUIsl PEIICHUS TPUKJIAIHBIX 33129
Tema 10.1 ITepBoobpa3znas pynkiun. [IpaBuna 2 OK 01
HaXO0’KJICHUsl IEpBOOOPA3HBIX OK 02
91 [TonsaTne NepBOOOPa3HOM bynknuu. | 2 OK 03 1,2
ITonsTne UHTEIPUPOBAHUSA. IIpaBuina OK 04
HaXO0XKJICHHUS TEPBOOOPA3HBIX. 3HaTh M YyMETh HaxoauTh HeonpenaeneHusle uaTerpany OK 05
Tema 10.2 Heomnpenenenuslii u  onpenenenssii | 10 OT HECJOXHBIX (QYHKIUH, wucnons3ys cnpasounsl OK 06
WHTETPAIBI MaTepua; BEIYUCIATH ONPEeIIEHHbIE HHTErpalbl OK 07
92 Heomnpenenenuslii HHTErpan u ero cBoicTBa. | 2 1,2
OcHOBHBIE TaOJMYHBIC HHTETPAJIBL.
93,94 [IpakTuueckoe 3ausitue. HemocpencrsenHoe | 4 .
MHTErpupoBaHue QyHKIHI. P
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95 OmnpeneneHHbIl MHTETpall U €ro OCHOBHBIE | 2 1,2
CBOWCTBA.  BplunciieHue  ONpeaeIeHHbIX
uHTerpaioB  mo  ¢opmyne  Heiorona-
JletiOHu1IA.
96,97 [TpakTuueckoe 3aHATHE. Brruncienue | 4 .
OIpeJICJIEHHBIX HHTErPAJIOB. P
Tema 10.3 Ilonsitue 06 ompeneneHHOM WHTerpajie kKak | 4 4
TJIONIAJAN KPUBOJUHEHHON Tpaneuuu
98 [Ipaktuyeckoe 3anarue. ['‘eomerpuueckuii | 2 1,2
CMBICII OIIPEJICIIEHHOTO UHTErpaa. .
2np YMeTh: BBIYHMCIATH B MPOCTEUIINX CIydyasX IUIOIIAIU
[TpuMeHeHHe OIpeeIeHHOr0 HHTEerpaa JUIs
. C MCIOJIb30BAaHUEM OIPEIEIIEHHOTO MHTErpasia; MMETh
BBIUUCIICHUS IIJIOIIAIeH
MOHATHE O  NPUIOKEHUSIX ONPEIEICHHOr0 HHTErpaja
99 [Ipaktnyeckoe  3amstue.  [lpumokeHus | 2
K BBIYMCIICHUIO (PU3UYECKUX BEITHUUH
OIPEJICJIEHHOI0 HMHTErpana K BBIYHUCICHUIO 2np
(U3HYECKUX BEIIMUUH
Pa3nes 11 MuoxecTBa. Ji1eMeHThI TeOpUH rpagos 8 YMeTh onepupoBarh MOHATUAMHU: MHOXKECTBO, IIOJMHOXKECTBO, OIlEpaluu
Ha/Jl MHOXXECTBaMM; YMEHHE MCII0JIb30BaTh TEOPETHKO-MHOKECTBEHHBIN
anmapar Ui ONUCaHMs peajbHbIX MPOLECCOB U SBJICHUN NPU PELICHUU
4 3aja4, B TOM YHCJI€ U3 JPYTUX yU4eOHbIX IPEIMETOB;
- YMeTb ONepUpOBaTh MOHATUSAMU: Tpad, CBA3HBIM rpad, AepeBo, LMKI,
rpad Ha IUIOCKOCTH; YMEHHE 3aJaBaTh W OMHUCHIBATh rpadbl pa3IMIHBIMU
croco0amu; NCIIOIB30BaTh Tpadbl IPH PEHICHUH 3a/1a4
Tema 11.1 MuoxecTBa. Onepaniiy ¢ MHOKECTBaMU 4 2
100 ITonstue MHO>KECTBA. I[MTogmHOMXeCTBO. | 2 1,2
YMeThb onepupoBaTh NOHATHSIMH: MHOKECTBO,
Omneparuu ¢ MHOXKECTBaMH.
MTOJIMHOKECTBO, BBITIOJIHATE ONIEPAIlUH HaJ
101 [Ipaktnyeckoe  3amarue. Omnepammu c | 2
2np MHOECTBAMHU
MHOXecTBaMu. PellleHre NpuKIIaJHbIX 3a/1a4.
Tema 11.2 I'padsl 1 uX npUMeHEHUE. 4 2
102 [Tonarue rpada. Ces3ublii rpad, nepeso, | 2 YMETb ONEPUPOBATh MOHATUAMU: Tpad, CBSI3HBIN rpad, 1,2
LMKII Ipad) Ha IIOCKOCTH. JEPeBo, UK, Tpad Ha TUIOCKOCTH; 3a/1aBaTh U
OIMCHIBATh rpadbl pa3IMYHBIMU CIIOCOOAMHU
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103 [IpakTueckoe 3aHSTHE. [Mpumenenue | 2 YMeTh UCTIOB30BaTh rpadbl MPU PEIICHUH 33729
rpadoB K PEIICHHIO 33]1a4. 2mp
Pa3znen 12 DneMeHTH KOMOMHATOPMKM, CTATHCTHKH | 24 8 OK 01
U TEOPUH BEPOSATHOCTEM OK 02
Tema 12.1 OcHOBHBIE OHATUS KOMOMHATOPUKH 6 2 OK 03
104,105 | Pa3menieHus, nepecTaHOBKU U COYCTAHHUS 4 OK 04 1,2
106 Bunom Herorona. Tpeyronbuuk [Tackais 2 OK 05
107 [IpakTrueckoe 3aHATHE. Pemenue | 2 2np OK 07
MIPHUKJIATHBIX KOMOMHATOPHBIX 3a71a4.
Tema 12.2 CobbITHE, BEPOSITHOCTh COOBITHS. 6
CrnoxeHre M YMHO)KEHUE BEPOSTHOCTEH
108 CoObiTHs, BUIbl coObITHH. Omepanuu Ham | 2 1
COOBITHSIMH. 3HaTh U YMETh: pelliaTh MPOCTEUIINE KOMOMHATOPHbIE
3ala4yd METOJIOM Iepebopa U € UCHOJIb30BaHHUEM
109 BepositHocTh coObiTus. Kitaccuueckoe u 2 M3BECTHBIX (POPMYJ; BBIUUCIATH B  MPOCTEHIIHX 1,2
CTaTHCTUYECKOE OMpeJIeNIeHNEe BEPOSTHOCTH. Clly4asiX  BEpOSTHOCTU  COOBITUH;  HUCHOJIb30BaTh
110 CrnoxeHue 1 yMHOXXEHHE BEPOSITHOCTEN. 2 NpUOOpETeHHBIC 3HAHHS W YMEHUS B TPAKTHYECKOU 1
Tema 12.3 BeposiTHOCTD B Ipo(heccHoHaNbHBIX 3a7a4ax | 2 2 NeSITEIbHOCTH U B TTOBCEIHEBHOM JKU3HM ISl aHAJIN3a
111 [IpakTrueckoe 3aHsaTue. Beranucinenue 2 o pCALHBIX YHCIOBBIX JAHHBIX, IIPEJACTABICHHBIX B 1,2
BEPOATHOCTEH COOBITHIA. p BUJEe TpaQUKOB M auarpamm, a TaKxke JUIs aHaau3a
Tema 12.4 JluckpeTHas ciydaliHas BEJIMYMHA, 3aKOH €€ 2 MH(OpMAIMH CTATHCTHIECKOTO Xapakrepa
pacrnipeneneHus
112 Bunel cinyuaiinbix BennuuH. JuckpeTHas 2 1
cilydaifHasi BEeIMYMHA, 3aKOH €€ pacIpeaeICHHs]
UucnoBbie XapaKTePUCTUKH TUCKPETHON
CIIy4ailHON BEJIMYUHBI.
Tema 12.5 3amaun MaTeMaTHYEeCKOH CTATUCTUKHU 2
113 Ilonsatue o 3amayax MaTeMaTHYECKOMN 2 1,2
CTaTUCTUKU. Bapuannonsslii psa. [loauron
9acTo ¥ ructorpamMma. CTaTHCTHICCKHE
XapaKTePUCTHKU psiJia HAOIIOJaeMbIX TaHHBIX.
Tema 12.6 CoctaBieHue TabauIl U AUarpaMM Ha MpakTuke| 4 4
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114,115 | Ilpaktuueckoe 3anstue. [leppuunas oOpadotka 4 4np
CTaTUCTHYECKHX JaHHBIX. ['paduueckoe ux
npencrasienue. Haxoxnenue cpeqanx
XapaKTepUCTUK HAOJIIOJAEMBIX IaHHBIX.
Paznen 13 KoopanHaThl M BEeKTOPBI 10
3HaTh W yMETh: HUCIOJb30BaTh NPUOOPETEHHBbIE 3HAHUS U YMEHHS B
MPAKTUYECKOM NESITETBHOCTH M B TOBCETHEBHOM KU3HH IS UCCIIEIOBAHUS
4 (MOz#ENnMpOBaHMsI) HECIOXKHBIX HPAKTUUYECKUX CHUTyallud Ha OCHOBE
M3y4EHHBIX (POpMYIT M CBOUCTB (HUTyp, a TAKXKE JJIs BEIYMCICHUS 00BEeMOB
U IUIOIAAEH IIOBEPXHOCTEW IPOCTPAHCTBEHHBIX TN IPU pELICHUU
MPAKTUYECKUX 3a/1a4, UCMOJNb3YyS NpPU HEOOXOIUMOCTH CIPABOYHUKU M
BBIUUCIIUTEIIbHBIE YCTPOICTBA.
Tema 13.1 BekTopsl B mpocTpaHCcTBE. YTOI MEXKIY 2
BekTopamu. CKaJIsipHOE IPOU3BEJICHNE BEKTOPOB
116 BexTopsl, BeKTOpHbIE BETMYMHBL. Bubl 2 OK 02 1,2
BEKTOpOB. KoMIlsTaHapHbIE BEKTOPHI. OK 03
Paznoxenune BekTopa 1o tpem OK 04
HEKOMILIAaHAPHBIM BeKTOpaMm. JlelicTBUs Haj OK 07
BekTopamu. CKalsipHOE ITPOU3BEACHUE
3HaTh: NPE/ICTaBIECHUE O BEKTOPHBIX BEJIMYMHAX, BUbI
BEKTOPOB. YTOJI MEX/y BEKTOPaMH.
BEKTOPOB.
Tema 13.2 JlekapTOBBI KOOPJIMHATHI B TPOCTPAHCTBE 4 .
YMeTb: BBINONHATH I€HCTBUS HaJ BEKTOpAaMH HaXOJUT
117 [IpsimoyronbHas cucreMa KOOpAUHAT B 2 1,2
JUTMHY BEKTOpA, YrOJI MEXIy BEKTOPAMH, YTOJ MEX)
npoctpancTBe. KoopamHaTer BeKTOpa. . 1
. MPSIMOI U TUIOCKOCTBIO, YTOJI MEXKIY TIOCKOCTSIMH.
JleWicTBUS HaJl BEKTOPAMHU B KOOPJIMHATAX.
Wwmets moHsTHE 00 YpaBHEHHH TUIOCKOCTH
118 JlnunHa BexTopa. PacctosiHre Mexy IByMs 2 1,2

Toukamu. CKalsipHOE MPOU3BEACHUE BEKTOPOB.
Yros Mexay BEKTOpaMH. YTOJI MEXAY IPAMOM
U IIJIOCKOCTBIO. YTOJ MEXAY IUIOCKOCTAMM.
YpaBHEHHE IIIOCKOCTH. [ 'eomeTprueckuit
CMBICII OIIPEIETUTEINS

2 X 2.

Tewma 13.3 I[IpakTUKO — OpUEHTUPOBAHHBIE 3a/1a4N Ha
KOOPJAMHATHOM IIJIOCKOCTH
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119,120 | IIpaktuyeckoe 3ansTue. Pemenne npukinaaueix 4
3a/1a4 C UCIOJIb30BaHUEM KOOPJIUHAT U .
YMeTb:  BBINONHATH  JEUCTBUSL HAJA  BEKTOpaMHU
BEKTOPOB. 4np
HaxOJIUTh JUIMHY BEKTOPA, YrOJI MKy BEKTOpaMu
Pa3nes 14 [IpsiMble U MJI0CKOCTH B IPOCTPAHCTBE 16 3HaTh U YMETh: PaClO3HaBaTh HA YEPTEKAX U MOJEIAX MPOCTPAHCTBEHHBI
(OpMBI;  COOTHOCHTH TpPEXMEpPHbIE OOBEKTHI C WX ONUCAHUSIMH
M300paKCHUSIMU;
ONMHUCHIBATh B3aUMHOE PACMOJOXKEHHUE TMPSAMBIX U  IUIOCKOCTEH |
MIPOCTPAHCTBE;
aHAJIM3UPOBATh B MPOCTEHIINX CIy4asX B3aUMHOE PaCIOJIOKEHUE 00BEKTO]
B IIPOCTPAHCTBE;
10 M300pakaTh OCHOBHBIC MHOTOTPAHHWKH W KPYTJIBIC TeEJa; BBITOJHAT]
YEPTEKHU 110 YCIOBUSM 3a/1a4;
CTPOUTH MPOCTEHIINE ceueHUs Ky0a, MPU3MBbI, ITUPAMU/IBI;
pewmiaTh MPOCTEHIIME CTEPEOMETPUUYECKHE 3a/Jauyd Ha HaxO0XJIEHHU
F€OMETPUUYECKHUX BEIIUYUH;
WCII0JIb30BATh MPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4 [IJITAHUMETPUUECKU
(aKTBI 1 METOJIBI;
MIPOBOJIUTH JTOKA3aTEIIbHBIC PACCYKICHUS B XO/I€ PEIICHUS 3a/1a4.
Tema 14.1 OcHOBHBIE TIOHATHS CTEPEOMETPHH. 4
Pacnonoxenne npsMbIX U INIOCKOCTEN 4
Jlornueckas CTpyKTypa CTEpEOMETPHUH. 2 3HaTh W yMETh: paclo3HaBaTh Ha uepTexkax u mozenssy OK 01 1,2
121 AKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX. MIPOCTPAHCTBEHHbIE (OPMBI; COOTHOCUTH TpexmepHbl OK 03
B3anMHoe pacnionoxeHue npsmbIx B 00BEKTHI C WX onucaHusmu, uzoopaxenusmy OK 04
IIPOCTPAHCTBE. ONMMCHIBATh B3aUMHOE pacroynoxkeHue npsmbix 1| OK 07
122 [TapaneabHOCTh MPSIMOM U TJIOCKOCTH. 2 IJIOCKOCTEN B MPOCTPAHCTBE, AaHAIM3UPOBATh 1,2
[TapanneabHOCTh MIIOCKOCTEN. MPOCTEHIINX  CIIy4asX  B3aMMHOE  PACIOJIOKEHU
123,124 | Ilpaktuyeckoe 3austue. [lapauienenunenu | 4 O0OBEKTOB B MPOCTPAHCTBE; pemIaTh MPOCTEHIIH
ero aseMeHThl. CBOMCTBA MapasuleienuIea. . CTEPEOMETPUYECKHUE 3a7a49d Ha HaXOXICHU
Terpasap u ero snementsl. Iloctpoenue p F€OMETPUUYECKUX BEJTUYHMH; UCIOJIb30BaTh MPU PEILICHHU]
CEUEHHUH. CTEepEOMETPUYECKHUX 3ajau MJIaHUMETpUYecKue (HaKThl |
Tewma 14.211eprieHIUKYISIPHOCTD MPSAMBIX M IDIOCKOCTEH | 6 METOBI;
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125

IlepnenqukynspHsie HpsMEIE.
[TeprieHAMKYASIPHOCTD NMPSAMOUN M TIIIOCKOCTH.

126

[lepneHuKkynsp U HakJIOHHAsl K IJIOCKOCTH.
Teopema o0 Tpex mNepneHAUKYIspax. Yroiu
MEXIYy NPSIMOUN U IIJIOCKOCTBIO.

127

JByrpaHHbIf yTOJL. Yron MEXKTY
MIJIOCKOCTSIMHU. [lepnieHIUKYISIPHOCTD
IIJIOCKOCTEM.

Tema 14.3 Pewmenue 3anau. Ilpsmble U miuockoctu B
IPOCTPAHCTBE

128

[Tpaktuueckoe 3ansatue. IlapamnensHoe
npoektupoBanue. M3obpaxenue Gpuryp B
crepeomeTpuu. OpTOroHaIBLHOE
npoektupoBanue. [lomaas opToroHanbHOM
IIPOEKIINH.

2np

129,130

IIpaktnueckoe 3anartue. Penienue
CTEPEOMETPUYECKUX 3a]1a4

4mp

MPOBOJUTH  JOKAa3aTEIbHbIE PACCYXKIEHUS B XOJ 1,2

pelIeHHUs 3a/1a4.

1,2

1,2

Pazgen 15 MHOrorpaHHMKHM U TeJia BpaleHust

36

16

3HaTh U yMETh: PACIO3HABATH HA YePTEKaxX M MOAEISAX MPOCTPAHCTBEHHBIC
(OpPMBI; COOTHOCUTH TPEXMEPHBIC OOBEKTHI C UX ONMUCAHHSIMH,
M300paKEeHUSIMU;

OIMCHIBATh B3aHMHOE PACTIOJIOKEHUE MPSMBIX U TUNIOCKOCTEH B
MIPOCTPAHCTBE;

AQHATM3MPOBATH B MPOCTEUIITNX CITYYasiX B3aMMHOE PACIIOJIOKECHHE 00 BEKTOH
B IIPOCTPAHCTBE;

M300pakaTh OCHOBHBIC MHOTOTPAHHHUKH M KPYTJIbIC TEJIa; BBITIOTHATH
YepTeXH MO YCIOBUSIM 3a/1a4;

CTPOUTH MPOCTEUIITNE CEUSHUS Ky0a, PU3MBI, THPAMUJIBL;

pemaTh NpocTeiire CTepeoMeTPUIECKIe 3a/1a4l Ha HaX0XKICHHE
TCOMETPHUYCCKUX BEIIMYUH;

WCIOJIb30BaTh MIPU PEIICHUU CTEPEOMETPUYECKHX 3a/1a4 TUTAHUMETPHUYECKH(
(haKThI U METOJIBI,

MIPOBOMTH TOKA3aTEIbHBIE PACCYKICHHS B XO/I€ PEIICHUS 3a/1ad.
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Tema 15.1 Bepmnsl, peOpa, rpaHr MHOTOTpaHHHUKA

131 MHororpansslii yroi. MHOrorpaHHUKH.

HNmeTp noHATHE O MHOTOIPAaHHOM YTJIE;
MHOT'OTPaHHUKAX, IPABUIBHBIX MHOTOI'PAaHHUKOB

Tema 15.2 Ilpusma, ee coctapisawonme, ceuenue. [psmas
Y IIpaBUJIbHAS TPU3Ma

132 [Ipusma, BuaBI TPU3M. DJIEMEHTHI TIPU3MBI.
CeueHusi B IpU3Me.

Tewma 15.3 Tlapannenenunen, kyo. Ceuenue Kyoa,
napaenenuneaa

133 [Tapannenenunen u ero cBoictea. Kyo.
Ceuenue napajenenumnesaa, Kyoa.

Tema 15.4 Tlupamuia, ee cOCTaBISAIONINE, CCUCHUE.
[IpaBuibHas nupaMuia. Y ce4eHHAsi TUPAMUIA

134

3HaTh ONpeaEICHUs MPU3MBbI, TPABUIIBHON TPU3MBI,
MapauieNenuIiea, MpsMOyroJbHOTO MapalyIeIenuIlea,
Ky0a, MUpaMu/Ibl, TPABUIHLHOM MUPAMHU/IBI, TPABUILHON
YCEYEHHOW NupamMuipl. IMETh MOHITHE O CEUECHUU
MHOTOIpaHHUKA. Y METh HAXOJIUTh JIEMEHTHI
YKa3aHHBIX MHOTOI'PAHHUKOB, TUIOIIAIEH UX
MOBEPXHOCTEM

[Mupamuna wu ee onemeHtsl. CeueHue
MTUPAMHIBI.
135 YceueHnHas nupamuja.
Tema 15.5 bokoBas u noIHas MOBEPXHOCTh MPU3MBI, 4
TTUPAMHU/TBI
136 [Tnomane OOKOBOM M MOMHOW MOBEPXHOCTHU
npu3Mbl. Ilnomans OokoBOW M MOJTHOU
MOBEPXHOCTU MUPAMHU/IBL.
137,138 | [IpakTuueckoe 3aHATHE. Brmaucnenue 4np
TUIONIA/IeH TOBEPXHOCTEH MPU3M U TTUPAMH]I.
Tema 15.6 Cummerpuss B KyOe, mapaulelenuree, 4
npusme, nupamujae. [lpumepsl cummeTpuii B mpodeccuu
139,140 | IlpakTuueckoe 3aHSTHE. Cummerpus YMeTh pacno3HaBaTh CUMMETPHUIO OTHOCUTEIIBHO
OTHOCUTENbHO TOYKH, MPSMOM, TIIOCKOCTH. TOYKH, MIPSIMOU, TNIOCKOCTH
Cummetpust B Kybe, mapajuielenurene, 4mp

npusMe, nupamuge. CumMmeTpusi B IpUPOLE,
apXUTEKTYype, TEXHUKE, OBITY.

Tema 15.7 Hununap, ero cocrasistomue. CeueHue
AJIMHPA.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
OK 08

1,2

1,2

1,2

1,2

1,2

1,2
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1,2

1,2

1,2

141 Huwmnap wu  ero onementol. Ceudenue | 2 3HaTh ONpEEIEHU IPSIMOr0 KPyroBOro IUINHAPA,
nunHapa. PazsepTka nuinHapa. KOHYCa, yCEYEHHOT0 KOHYca, Iapa, cgepbl. YMeTh
Tema 15.8 Konyc, ero cocrapnstonie. Cedyenue Konyca | 2 HaXOJUThb UX 3JIEMEHTHI. FIMETh MTOHATHE O pa3BEPTKE
142 Konyc u ero snmementsl. CeueHue KoHyca. | 2 1 CCUCHUSX.
PasBeprka koHyca.
Tema 15.8 VYcedennwii konyc. CedeHHE YCEUYEHHOTO | 2
KOHYCa
143 VYceueHHbIl KOHYC, €ro 3jieMeHThl. CedeHue | 2
YCEYEHHOT'0 KOHYCa.
Tema 15.9 llap u chepa, ux ceyeHus
144 | Ilap u chepa, Ceuenns mapa u cdepsL. 2
Tema 15.10 TIlonstue 06 oOwveme Tenma. OTHomieHue | 8 3HaThb W yMETh: HCIOJNb30BATh MPUOOPETCHHBIE
00BEMOB MOTOOHBIX TEI 3HAHWS ¥ YMEHHUS B MIPAKTHUYECKOHN JEATEIILHOCTH H
145 O06beM u ero msmepenue. O0beM kyba u | 2 B IIOBCEJHEBHOM JKM3HM NS MCCIECAOBAaHUS
PSIMOYTOJIBHOTO napajuliesenunesa. (MOmenMpoBaHMs)  HECIOXKHBIX  MPAKTUYECKUX
OTtHomeHne 06beMOB MOJOOHBIX TeJl. CUTyalliii Ha OCHOBE M3Y4YEHHbIX QOpMYNT H
146 OO0beM PHU3MBI U IIUITHHIPA. 2 CBOMCTB (pHTyp, a TAKKE JIJIS BBIYUCICHUS 00bEMOB
147 O6beM MUpaMuJIbl ¥ KOHYCA. 2 U TIUIOWAIed TOBEPXHOCTEH MPOCTPAHCTBEHHBIX
O0beM yceueHHOM MUpPaMHIbl U YCEUEHHOTO TEJI IPU PEIICHUU TMPAKTUUECKUX 33]a4, UCIIOIb3YS
KOHYCa. npu HEOO0XOIMMOCTH CIPAaBOYHHUKH u
148 O0BeM mrapa. 2 BbIYUCIIUTCIIBHBIC YCTpOﬁCTBa.
Tema 15.11 ITnomaam moBepxXHOCTEH TE 8
149, [Tnomank MOBEPXHOCTH HWIMHApPA, KOHYyca, | 6
150,151 | yceyeHHOTO KOHYCA
152 [Tnomans moBepXHOCTH cdepsl, Mapa. 2
Tema 15.12 Pemenue 3amauy. MHororpaHHuku U Tena | 4 4
BpalleHus
153 [Ipaktnueckoe 3anstue. [Inomaamn 2 2mp
MTOBEPXHOCTEH MHOTOTPAHHUKOB.
154 [Ipaktnueckoe 3anstue. [Inomaan 2 2mp
MTOBEPXHOCTEH TeJ BPAICHHS.
Tema 15.13 KomOuHau MHOTOTPaHHUKOB U TEJ 4 4

BparnieHus. [ 'eomeTpuieckne KOMOWHAIIUN Ha TTPAKTUKE

1,2

1,2

1,2

1,2

1,2
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155 [TpakTuueckoe 3anarue. KomObunanmm 2

21p
TC€OMETPUYECKUX TEIL.

156 [TpakTudeckoe 3anstue. VMcmnonp3oBanue 2
KOMOHMHAITNI MHOTOTPAHHUKOB H TEJT
BpallCHUA B IPAKTUKO — OPUCHTHUPOBAHHBIX
3aja4ax.

2np

Beero | 312 (312 +8 K+ 10 CPO + 6 T1A)

Jl1s XapaKTepUCTUKH YPOBHS OCBOCHMS y4eOHOr0 MaTepualla UCI0JIb30BaHbl 0003HAYCHMUS:

1- o3HakOMUTENBHBIN (y3HAaBaHUE paHEe U3YUYCHHBIX OOBEKTOB, CBOMCTB);

2- PENpOAYKTUBHBIN (BBINOJIHEHUE JEATEIBLHOCTH 110 00pa3ily, UHCTPYKLMH WIH O] PYKOBOJICTBOM);

3- TPOAYKTUBHBIN (IUIAHUPOBAHHE M CAMOCTOSITEIHHOE BBHITIOJTHEHUE IEATEILHOCTH, PEIICHHE IPOOIEMHBIX 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.

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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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

HHAWNBUAYAJIbHBIX Sa,I[aHI/Ifl, ITPOCKTOB, I/ICCJIG,HOBaHPlﬁ.

Pe3yabTarnl 00yyeHus
(ocBOeHHBbIE YMEHMHsI, YCBOCHHbIE 3HAHMS)

@opMbI HW  MeETOJbI
KOHTPOJIA U OLIEHKH
pe3yJabTaToB 00y4eHHusI

B pesynbrare ocBoeHuss y4eOHON IUCHUIUIMHBI OO0ydYaroImIuncs
JIOJIKEH YMETb:

®  BBINOJHATH apudmMeTnyeckue IeHCTBUS HaJl YUCIaMH, coueTas
YCTHBIE U THUCHbMEHHBIE TPUEMbI; HAXOAUTH MPHUOIUKEHHbBIE
3HAQYCHHUS BEJIWYMH U TMOTPEUIHOCTH BBIYHUCICHUN; CpPaBHUBATH
YHCIIOBBIE BHIPAKEHUS;

® HAaxXOAWTh  3HAUEHHUS  KOpHS,  CTENeHW, Jorapudma,
TPUTOHOMETPUUECKUX BBIPAXEHUII HA OCHOBE OIpE/EIeHMUS,
UCMONB3Yysl NPU HEOOXOAMMOCTH HHCTPYMEHTAJbHbIE CPEJCTBA,

[I0JIb30BAThCS  NMPUOJMKEHHOM OIIEHKOM TMpU  MPaKTHYECKHX
pacuerax;
® BBIIOJHATH  IPeoOpa3oBaHUE  BBIPAKEHUN,  MPUMEHSA

(GbopMyJsibl, CBS3aHHBIE CO CBOMCTBAMHU CTEINEHEH, JIOrapu(pmoB,
TPUTOHOMETPHUUECKUX (PYHKIIHIA,

® UCHOJb30BATh TNPUOOPETEHHbIE 3HAHUS U  YMEHHS B
MPAaKTUYECKOU JCATENbHOCTH W IIOBCEAHEBHOM JKU3HU  JUIA
INPAKTUYECKUX pacdyeroB 1Mo (opmyrnaMm, BKIo4Yas QOpPMYJIbL,

coJiepaKaIme CTEIICHH, paauKasbl, J0rapuQmbl u
TPUTOHOMETpHUUECKHE (YHKIIMH, UCIOJB3Ysl NMPU HEOOXOIUMOCTH
CIPAaBOYHBIE MaTepHalbl W  IPOCTEHIINE  BBIYUCIUTEIbHBIC
YCTPOMCTBA;

e  BBIYKCIIATH 3HAYEHUS 110 3aJaHHOMY 3HAYEHUIO apryMEHTa IIpU
pa3INYHbIX crioco0ax 3afaHus QyHKINU;
e  ONpelensaTh OCHOBHBIE CBOWCTBA
WITIOCTPUPOBATh UX Ha rpadukax;

e cTpouTh rpaduMKHU MU3y4YEHHBIX (YHKIMHA, WUIIOCTPUPOBATH IO
rpaduky cBOICTBa 3JI€MEHTAPHBIX (YHKIIHII;

®  UCHOJB30BATh MOHATHE (YHKUMU Ui OMMCAHUS M aHajIHu3a
3aBUCUMOCTEN BEIUYMH;

®  1CNONb30BaThb MPUOOPETEHHbIE 3HAHUS M YMEHUS B
MIPAaKTHYECKOW JEATENbHOCTM W TOBCEAHEBHOM JKM3HU  JUIA
ONHCAaHHUs C TIOMOINBIO (YHKIMH pa3IMYHbIX 3aBUCHUMOCTEH,
MpeJICTaBICHUS] UX TpapUUEeCKH, HHTEPIIPETAINH IPAPUKOB;

®  HaXOAWUTh MPOU3BOJHBIE FTTEMEHTAPHBIX (PYHKITHII;

®  UCHOJb30BATH NMPOU3BOAHYIO ISl IPOBEICHUS MPUOTMKEHHBIX
BBIYMCIICHUM, pelaTh 3aJadyd [PUKIAJHOIO Xapakrepa Ha

YHUCIOBBIX  (DYHKLUH,

Ouenka 3a  yCTHBIM
OTBET

Boibopounas mpoBepka
TeTpajien

OueHka 3a yCTHBIN OTBET

OneHka 3a BBIIOJTHEHHUE
oOyyaroriei
CaMOCTOSITEIILHOU
paboTsl

OreHKa 3a BBIOJHEHHE
JIOMAIITHETO 33 IaHHs
O1ieHKa 3a BBIIOJHEHHE
PAKTUYECKOH pabOThI
O1ieHKa 3a BBIIOJHEHHE
oOyuatoreit
CaMOCTOSTEILHOMI
paboTHI

O1ieHKa 3a BBINOJHEHHE
KOHTPOJIbHOUN pabOoThI

OneHKa 3a BBIIOJHEHUE

MPOBEPOYHONM  paboTHI;
OIICHKA TECTOBBIX
3aJIaHUi;

Bribopounasi  mpoBepka
TeTpaneu

OreHka 3a BBIMOJTHEHUE
oOyuatoreit
CaMOCTOSATEIIbHOM
paboThI

O1ieHka 3a yCTHBIN OTBET

O1eHKa 3a BBIIIOJIHCHUE
oOyyaroreit
CaMOCTOSITEIbHOM
paboTsl
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HaXO0X/IeHHE HauOOobIIEro 1 HAMMEHBIIETO 3HAUCHNUS;

® BBIYUCIATH B MPOCTEHIIMX CIHy4yasX IUIOMIAJd U OOBEMBI C
HCIIOJIb30BaHUEM OIPEICTICHHOTO HHTETPaIa;

® HCNONb30BaThb MPUOOPETEHHbIE 3HAHUS UM YMEHUS B
MPAKTUYECKON JIEATENbHOCTH W TOBCEAHEBHOW JKM3HM  JJIs
pelieHus 3aga4, B TOM YHUCJE COIHAIbHO-DKOHOMUYECKUX U
busnyecknx, Ha HaumOOJbIIME U HAaWMEHBbIINE 3HAYeHHUs, Ha
HAXO0XJICHUE CKOPOCTH B YCKOPEHUSI;

e pemiaTh palMOHANbHbBIE, MMOKa3aTeJbHbIE, JIOTapU(PpMUUECKHE,
TPUTOHOMETPUUECKUE YpaBHEHHS, CBOJASIIMECS K JUHEHHBIM H
KBAJIPATHBIM, a TAK)KE aHAJIOTUYHBIC HEPABEHCTBA U CHCTEMBI;

®  HCNONb30BaTh TpapUUecKHil METOJA pelIeHHUs YpaBHEHHH U
HEPABEHCTB;

e m300paxkaTh HAa  KOOPAWHATHOM  IJIOCKOCTH  PEIICHUs
ypaBHEHUI, HEPABEHCTB U CUCTEM C JIByMs HEU3BECTHBIMU;

® COCTaBNSITh W  peuiaTb  ypaBHEHUS U HEPAaBEHCTBA,
CBSI3BIBAOIIME HEM3BECTHBIC BEJTMYUHBI B TCKCTOBBIX 33/1a9ax;

® HCNONb30BaTh MPUOOPETEHHbIE 3HAHUS HM  YMEHUS B
MPAKTUYECKOH JIEATENbHOCTH W TIOBCETHEBHOW KH3HU IS
MOCTPOCHUST W HWCCIICNOBAHUS TPOCTCHININX MaTeMaTHYCCKHX
MOJEeH;

e pemiath TNPOCTEHIIME KOMOWHATOPHBIC 3aqadd  METOAOM
nepedopa, a Tak)Ke C HCIIOIb30BAaHUEM U3BECTHBIX (OpMYyIT,

®  BBIYUCIATH B MPOCTEUIINX CIy4yasX BEPOSTHOCTU COOBITUM Ha
OCHOBE I10JICYETA YHUCIIA UCXOOB;

®  UCNONb30BaThb MPUOOPETEHHbIE 3HAHUS M YMEHUS B
IIPaKTUYECKON JESITEIBHOCTU U ITOBCEJHEBHOM JKM3HU IS aHAJIA3a
peabHBIX YMCIOBBIX JAHHBIX, IPECTABICHHBIX B BUJIE TPA(PUKOB U
auarpamm, a Takxke i1 aHajdu3a MH(QOpMalHuM CTaTUCTHYECKOIO
Xapakrepa;

® pacro3HaBaTh Ha 4YepTekaxX U MOJENAX MPOCTPAHCTBEHHBIC
(bOpMBI; COOTHOCUTH TpPEXMEpPHBIE OOBEKTHl C WX OMHCAHUIMU,
HN300paKCHUSIMU;

®  OIUCHIBaTh B3aMMHOE PACIOJIOKEHUE NMPSAMBIX U IUIOCKOCTEN B
IIPOCTPAHCTBE;

® aHANU3UPOBATh B  MIPOCTEHIINX
pacmnojiokeHue 00bEKTOB B POCTPAHCTBE;

cirydadax B3aMMHOC

L4 I/1306pa)KaTI> OCHOBHBIC MHOTOTPAaHHUKHW MW KpPYIJbLIC TCJIa,
BBITIOJIHATD YCPTEIKH 110 YCIIOBHUAM 3a1a4,
L4 CTPOUTH HpOCTGfIIJ.IHC CCUCHUA Ky6a, IMPpU3MBI, ITUPAMUIBI;

e  pemark IJIaHUMETPUYECKHE 51 IpocTenIne
CTEPEOMETPUYECKHE 3a/aud Ha HAXO0XKJIEHHE T'€OMETPUUYECKHUX
BEJINYUH;

®  JCIOJIB30BaTh IIpU PEHICHUU
IJIAHUMETpUYECKHe (DaKThl M METOJIbI;

CTEepEOMETPUUECKHUX  3a/ad

O1eHKa 3a BBINIOJIHEHIE
JIOMAIITHETO 3aJaHus

Breibopounas  mpoBepka
TeTpajient
OneHKa 3a  TECTOBBIC
3aJJaHUs

OueHka 3a BBIIIOJHEHUAE
PAKTHIECKOH pabOThHI

OneHka 3a BbBIIIOJHEHHUE
MIPOBEPOYHOMN pabOTHI
OneHka 3a BbBIIIOJHEHHUE
KOHTPOJILHON paboThI
OneHka 3a BBIIIOJHEHHUE
MIPaKTU4YECKON pabOThI
OneHka 3a BBIIOJTHEHHUE
oOyyaroriei
CaMOCTOATEIBHON
paboThI

OneHka 3a BbBIIIOJHEHHUE
IPOBEPOYHOI PabOTHI

OueHka 3a BBIIOJHEHUE
PAKTUYECKOH pabOThI

Onenka 3a  yCTHBII
OTBET

OrneHka 3a BBINOJTHEHUE
oOyuaroei
CaMOCTOATEIIbHOMN
paboTHI

OneHka 3a TECTOBBIE
3aJaHMsI

Onenka 3a  yCTHBII
OTBET

Bribopounasi  mpoBepka
TeTpaneu

OrneHka 3a BBINOJTHEHUE
oOyuaroeit
CaMOCTOATEIIbHOMN
paboThI

Ouenka 3a  TECTOBbIE
3a/laHus

Onenka 3a yCTHBIN OTBET

OneHka 3a BBIIIOJIHEHUE
MPaKTUYECKOH pabOThI
OneHka 3a BBIIIOJHEHHUE
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® TIPOBOJUTH JIOKA3aTEIbHBIC PACCYKACHHUS B XOJE PEIICHHS
3a7a4;

®  HCNONb30BaThb MPUOOPETEHHbIE 3HAHUS UM YMEHUS B
MPAKTUYECKON JIEATENbHOCTH W TOBCEAHEBHOW JKM3HHM  JJIs
ucciaeoBaHusl  (MOJACIMPOBAHUS) HECIOXKHBIX  IPAKTUYECKUX
CUTyalluii Ha OCHOBE M3y4YeHHBIX (OpPMYyI U CBOWCTB Quryp, a
TAaKk)KE€ BBIYHCICHUS OOBEMOB U IUJIOMIQJCH TMOBEPXHOCTEH
MPOCTPAHCTBEHHBIX TEN TMPH pPEIICHWH MPAKTUYECKUX 3ajad,
UCTIOJNB3YS TMPU HEOOXOJMMOCTHU CIPABOYHUKH U BBIYUCIUTEIHHBIC
YCTpOICTBA.

B pesynabTare ocBOeHHs Y4eOHOH JHCIUIUIMHBI OOYYaroIIUKCs
JIOJKEH 3HATh:

e 3HAYCHHE MATEMAaTHYCCKOW HAyKW JUIs peIIeHUs 3ajad,
BO3HHUKAIOIIUX B TEOPUHM M IMPAKTHKE, IIMUPOTY U B TO KE BpPEMS
OFpaHI/I‘-IeHHOCTI) HpI/IMeHeHI/Iﬂ MATCMATHUYCCKUX MCETOO0B K
aHaAJIM3y M HCCIICOBAHUIO TPOIIECCOB M SIBICHUH B MPUPOJAE U
00I1IeCTBE;

® 3HAYCHHWE INPAKTHKH M BOINPOCOB, BO3HHUKAIOIIUX B CaMoOu
MaTeMaThKe Ui (OPMHPOBAHUS M PA3BUTHS MaTeMaTHYECKOM

HayKH; MCTOPUIO  pa3BUTHUS  MOHATHS  YHUCIA,  CO3JlaHus
MaTeMaTHYeCKOro  aHaJW3a, BO3HMKHOBEHHMS U pPa3BUTHUSA
rE€OMETPUH;

®  YHUBEpCAIbHBIM XapaKTep 3aKOHOB JIOTMKH MaTeMaTHYEeCKHX
paccyXJIeHUl, UX MPUMEHUMOCTh BO BCEX 00ACTAX UYEIOBEUYECKOM
JIeSTCIIbHOCTH;

®  BEPOSITHOCTHBIN
OKPY’KaIOILIEr0 MUPA.

XapakTep Pa3IUYHbIX IIPOLIECCOB

oOyyarorei
CaMOCTOATEIIbHON
paboThl

OneHKa 3a  TECTOBBIC
3aJJaHUs

Breibopounas  mpoBepka
TeTpajient

OreHKa 3a BBIIIOJIHCHHE
oOyyaroriei
CaMOCTOSTEIbLHOMI
paboThl

O1ieHKa 3a BBIIIOJIHEHUE
MPAKTUYECKHUX padoT

OrneHka 3a BBITOJIHEHUE
oOyyaroriei
CaMOCTOATEIIbHOMN
paboThI

OrneHka 3a BBIIIOJHEHUE
oOyyaroriei
CaMOCTOSATEIILHON
paboTsl

OneHka 3a BBINOJHEHUE
IPAKTUYECKUX paboT
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