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1 TACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOM JUCITATIINHBI

Marematuka
1.1 O6nacTe npumMeHenns padoyveii MporpaMmsl
Pabouas mporpamma y4eOHOM IUCIMIIIMHBI SBJISIETCS YaCThIO MPOrPaMMbl MOJITOTOBKH
CIEIMAIMCTOB cpenHero 3BeHa B coorBerctBuu ¢ PI'OC mo cnemumanbHocTn 18.02.12
TexHOI0rHs aHAIMTHYECKOTO0 KOHTPOJISI XUMHUECKUX COEMHEHUI.

1.2 MecTro y4eOHOH IMCHUILUIMHBI B CTPYKType NporpaMMbl  MOATOTOBKH
CIEIHAJINCTOB CPe/IHero 3BeHa:
YueOHast mucnuminHa «MaremaTuka» siBIsieTcsl 0a30BOM 1MKIAa 00IIeoOpa3oBaTeIbHOMN
MMOATOTOBKH CTYACHTOB.

1.3 Hean u 3aga4u y4yeOHOM TUCUMILUIMHBI — TPeOOBaHMUS K Pe3yJibTAaTaM OCBOEHMUS
Y4eOHOH IMCUMILINHBI:

B pesynbrare ocBoeHUs yueOHON NUCHUTUIMHBI O0YYaIOUIHIICS TOJKEH YMETh:
° BBITIONHATH apu(METHYEeCKUEe ACUCTBUS HaJ YHMCIAMH, COYeTas YCTHbIE M MUChMEHHBIC
MPUEMBI; HAXOAUTh NPUOTMKEHHBIE 3HAYCHHUS BEIMYMH M TOTPEUIHOCTH BBIUYMCICHUH;
CpPaBHMBATh YHUCJIOBBIC BBIPAKCHMUS;
° HaxOJIUTh 3HAYCHHS KOPHS, CTCIICHH, JorapudMa, TPUTOHOMETPHUCCKUX BBIPAKCHUIN Ha
OCHOBE OMpEJeNieHUs], HUCIHONb3ysl MpPU HEOOXOJUMOCTH HHCTPYMEHTAlbHBIE CpPEICTBA;
MOJI30BaTHCS MPUOIMIKEHHON OIIEHKOM ITPH MPAKTHYECKUX pacyeTax;

o BBIIIOJHATh IIPE0Opa3OBaHUE BBIPAXKEHUH, NpuMeHsAs (OpMysbl, CBSA3aHHBIE CO
CBOWCTBaMHM CTeNEHeH, JorapuMoB, TPUTOHOMETPUUECKUX (PYHKIIHIA;
o UCMOJb30BaTh MPHOOPETEHHBbIE 3HAHHUA M YMEHHsS B INPAKTHUECKOW JEATENbHOCTH M

MOBCE/IHEBHOM JKM3HU JJIs MPAKTUYECKHUX pacuyeTroB Mo QopmysaMm, BKIoyas (HOpMybl,
coJiepKallie CTENeHM, PaJuKaibl, JorapupmMbl U TPUTOHOMETpUYECKHE (YHKIMH, UCIIONb3YS
IIpU HEOOXOIMMOCTH CIIPABOYHBIE MaTepUabl U MPOCTENUIINE BHIYUCIUTENbHbBIE YCTPONHCTBA;

o BBIUHCIIATh 3HAYEHUS 10 3a/JlaHHOMY 3HAUEHHUIO apryMeHTa MpU pa3iMuHBIX crocodax
3a1aHusl QyHKIUHY;

o OIpeNieNIATh OCHOBHBIE CBOMCTBAa YHCIOBBIX (YHKLUI, WUIIOCTpUPOBaTh HX Ha
rpadukax;

. CTpOUTHh TpadUKU H3yYEHHBIX (YHKUWN, WUIIOCTPUPOBaTh MO TpaduKy CBOMCTBA
3JIEMEHTApHBIX (QYHKIIHIA;

. MCIOJIb30BATh MOHATHE (DYHKIIMHU JJIS1 OMUCAHUS M aHAJIN3a 3aBUCUMOCTEH BEIUYHH;

o UCIIOJIb30BaTh MPUOOpPETEHHbIE 3HAHUS W YMEHHUS B IPAKTUYECKOW NeATEIbHOCTU U

MOBCEHEBHON JKM3HM Il ONMMCAHHUS C TOMOIIbIO (YHKUMH pPa3TUYHBIX 3aBUCHUMOCTEH,
MPEJICTaBICHUS UX TpapUUeCcKH, HHTEPIPETallMU IpadUKoB;

o HaXOJUTh MPOU3BO/IHBIE FJIEMEHTAPHBIX (PYHKIIHIA;

o UCIOJIb30BaTh IMPOU3BOJHYIO AJIsl MPOBEIEHUs MPHUOIMKEHHBIX BBIYMCICHHUM, periarhb
3aJauu MPUKJIAHOTO XapaKTepa Ha HaXOXKJACHNWE HauOOJIbIIEro U HAUMEHBIIIET0 3HAaYeHUS;

. BBIUUCIIATE B MPOCTEHIIMX cIOy4asxX IUIOMIAAd U OOBEMBI C HCHOJIb30BAHUEM
OIIPEEIIEHHOTO HHTErpaa;

o UCIOJIb30BaTh NMPUOOPETEHHbIE 3HAHMS U YMEHHUS B NPAKTUYECKOW NAEATEIbHOCTU U

IIOBCEJHEBHOM KU3HM I PEIICHMS 3aJad, B TOM YHCIE COLUAIbHO-DKOHOMHYECKUX H
¢u3nyecknx, Ha HauOOJbIIME M HAMMEHBIIME 3HAYCHMs, Ha HaXOXKICHHUE CKOPOCTH U
YCKOPEHHUS;

. pemaTh palnuoHalbHbIe, IOKa3aTeNIbHbIE, JIOTapU(PMHUECKUE, TPUTOHOMETPUUYECKHE
YPaBHEHHs, CBONAIIMECS K JIMHEHHBIM M KBAaJpPaTHBIM, a TAK)K€ aHAJIOTMYHBIC HEPABEHCTBA U
CUCTEMBI;



° UCIOJIb30BATh TPaQHUUECKUI METO/] peIIeHUs] YPaBHEHUH U HEPAaBEHCTB;

° n300pakaTh Ha KOOPJAMHATHOM TJIOCKOCTH PEIICHUsI YpaBHEHUH, HEPABEHCTB U CUCTEM C
ABYMs1 HCU3BCCTHBIMU,

L] COCTaBJIATH U pemaTb ypaBHCHI/ISI nu HepaBeHCTBa, CBA3BIBAKOIIIMEC HCENM3BCCTHBIC BCIIMYNHEBI
B TEKCTOBBIX 3a]a4ax;

° WCIIOIb30BaTh MPUOOPETECHHBIC 3HAHUS M YMEHUS B TPAKTUYECKOW JESITCIBHOCTH M
HOBCGHHGBHOﬁ KNU3HU I HOCTpOGHI/ISI U HCCIICAJOBaAHUA HpOCT@fIH.IHX MAaTEMATHUYCCKUX
MOJCIEH;

° pemarh TpocTellie KOMOWHATOpPHBIC 3aJaud METOJAOM Tepebopa, a Takke C
UCIIOJIb30BaHNEM U3BECTHBIX (DOPMYIL;

. BBIUUCIIATh B MPOCTEHIINX CIy4asX BEPOSTHOCTH COOBITHMI Ha OCHOBE MOJACYETa YUCIIA
HCXOJIOB;

° UCIIOJIb30BaTh MPUOOPETCHHbIE 3HAHMUS U YMEHHUS B MPAKTHUYECKON JAEATEeIbHOCTU H
MOBCETHEBHON KM3HMU JUISI aHAlM3a peajbHbIX YHCIIOBBIX JIaHHBIX, NMPEJACTABICHHBIX B BHJIC
rpadMKOB M JHarpamm, a Takoke IS aHanu3a HHPOPMAIUY CTATUCTHYECKOTO XapaKTepa,

o pacro3HaBaTh Ha 4YepTeXKaX M MOJEISIX IPOCTPAHCTBEHHBIE (OPMBI; COOTHOCHTH
TpEeXMepHbIE OOBEKTHI C UX ONMUCAHUSIMU, U300PAKEHUIMHY;

o OIMCHIBATh B3aUMHOE PACIIOJIOKEHHUE MPSIMBIX U INIOCKOCTEH B IPOCTPAHCTBE;

o aHAJIM3UpPOBaTh B MPOCTEHIIMX ClIy4asx B3aUMHOE pACHOJOXKEHHE OOBEKTOB B
IIPOCTPAHCTBE;

o n300pakaTh OCHOBHBIE MHOTOTPAHHUKMA W KPYIJIBIE TeJa; BBINOJHATH YEPTEKH IO
YCIIOBUSM 3ajiay;

o CTPOUTH MpoCTeiIne cedeHus Ky0a, IpU3Mbl, TUPaAMU/IbL;

o pelarh IIaHUMETPUUYECKHUE U MTPOCTENIINE CTEPEOMETPUUECKHE 3aJaul Ha HAXOKICHHE
TEOMETPUUECKUX BEJINYMH;

o UCMOJb30BaTh MPU PEIIEHUH CTEPEOMETPHUECKUX 3a/ad IUIaHUMeTpUdyeckre (BakTbl U
METO/IBI;

o MIPOBOAUTH JTOKA3aTEeIbHbBIE PACCYKICHUS B XO/I€ PEILIEHUS 3a/1ay;

o UCIOJIb30BaTh NPUOOPETEHHbIE 3HAHMS M YMEHHUS B NPAKTHYECKOM JEATENbHOCTH U

MOBCEHEBHOM KM3HM JJIs1 HUCCIeAOBaHMUs (MOAETMPOBAHMSA) HECIOXKHBIX MMPAKTHUYECKHX
CUTyallUll Ha OCHOBE M3YYEHHBIX (POPMYJ U CBOMCTB (QUTYp, a TaKKe BBIYUCIEHUS 00HEMOB U
IJIOMIAJEH IOBEPXHOCTEM IIPOCTPAHCTBEHHBIX TEI IPU PELIEHUH IMPAKTUYECKUX 3aj]ad,
UCIOJIB3YS IPU HEOOXOJUMOCTH CIPAaBOYHHUKHU U BBIYMCIUTENbHbBIE YCTPONHCTBA.

B pesynbrare ocBoeHMS yueOHOW MUCIMIUIMHBI O0YYarOIIHICS JOKEH 3HATH:
o 3HAYCHHE MAaTEeMAaTHUYEeCKOW HayKd IS PEIICHHs 3ajJad, BO3HUKAIOIIMX B TEOPUU H
MpPaKTUKE; IUPOTY U B TO K€ BPEMsI OTPAHUUYECHHOCTh MPUMEHEHUSI MATEMAaTUUECKIX METOJIOB K
aHAJIM3Y U UCCIIEOBAHUIO MPOLIECCOB U SIBICHUN B IPUPOJIE U OOIIECTBE;
. 3HAQYeHHE TPAKTUKH ¢ BOIMPOCOB, BO3HUKAIONIMX B CaMOW MaTeMaTUKe IS
GbOpMUPOBaHUS M PA3BUTHUS MATEMaTHYECKOW HAyKW; HCTOPUIO Pa3BUTHUS TOHSATUS 4YHCIA,
CO3JIaHUsI MaTEeMAaTUYECKOTO aHAJIN3a, BOSHUKHOBEHUS U Pa3BUTHS T€OMETPUH,

. YHUBEpPCAJIbHBIM XapakTep 3aKOHOB JIOTMKA MaTEMaTHYECKHUX PpaCCyXACHHM, UX
IPUMEHUMOCTb BO BCEX 00JIACTSIX YEIOBEUYECKOH e TeNbHOCTH;
. BEPOSITHOCTHBINM XapaKTEp Pa3IMUHBIX IIPOLIECCOB OKPYXKAIOLIErO MUpA.

OcBoeHue conepxaHus ydeOHOW nucuuIinHbl «MaTtemaTnkay 00ecleunBaeT JOCTHKCHHE
00y4JarOIIMMUCS CIICTYIOIUX Pe3yIbTaTOB:

o JIMYHOCTHBIX:
— c(hOpPMHUPOBAHHOCTh TPEACTABICHUN O MaTeMaTHKE KaK YHUBEPCAITLHOM SI3bIKE HAYKH,
CPEICTBE MOJICIUPOBAHHUS SIBJICHUN U TIPOLIECCOB, UACSIX U METOJaX MaTeMaTHUKH,
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— MOHMMaHWE 3HAYMMOCTH MAaTeMaTHKH JUII  HAyYyHO-TEXHHUYECKOro  Iporpecca,
c(OPMHPOBAHHOCTh OTHOIIEHHUS K MaTeMaTHKE KaK K YacTH OOIIEYEeNIOBEYECKOW KYJbTYpHI
yepe3 3HAaKOMCTBO C UCTOpUEH pa3BUTHUS MaTEMAaTHUKH, SBOJIIOIMEN MaTEMaTHUECKUX UACH;

— pa3BuTHE JIOTMYECKOI0 MBILICHUS, IPOCTPAHCTBEHHOI'O BOOOpakeHus,
QITOPUTMUYECKOHN KyJIbTYpPbI, KpUTHUYHOCTH MBIIIICHUS HA YPOBHE, HEOOXOAUMOM I Oy TyIei
npodecCHOHATIBHOMN 1eATENbHOCTH, Ul IPOA0JKEHNs 00pa30BaHus U caMOO0OPa30BaHus;

— OBJIa/ICHUE MaTeMaTHYECKUMH 3HAaHUSAMU U YMEHUSAMHU, HEOOXOIUMBIMU B ITOBCEIHEBHON
JKU3HU, JJII OCBOEHHUS CMEXHBIX €CTECTBEHHOHAyYHbIX JUCUMIUIMH M JAUCLUUIUIMH
npoeCCHOHATBHOIO LMKJIA, JUIs HOJy4YeHHs oOpa3zoBaHMs B 0O0NacTsAX, He TpeOyromux
yIiIyOJIeHHON MaTeMaTH4ecKOn OJATOTOBKY;

— TOTOBHOCTh WM CIOCOOHOCTh K OOpa30BaHHIO, B TOM YHCJIE CamMO0Opa3oOBaHUIO, Ha
NPOTSDKEHUM BCEH JKU3HM; CO3HATEIbHOE OTHOIIEHHE K HENpPEepbIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTEIIHON MPOPECCHOHAIBHON U 00IIIECTBEHHON JEATEeIbHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIIbHOW TBOPYECKOH W OTBETCTBEHHOMN
JeSITeIbHOCTH; TOTOBHOCTh K KOJUICKTMBHOM paboTe, COTPYIHMYECTBY CO CBEPCTHUKAMH B
00pa30BaTesbHOM, 00IIECTBEHHO MOJIE3HON, yUeOHO-UCCIIE0BATENbCKOM, IPOEKTHOW U JIPYTUX
BUJAX JI€ATEIIbHOCTH;

— OTHOIIEHHE K MPO(PECCUOHATLHON IEeSATEIbHOCTH KaK BO3MOXKHOCTU YYacTHsl B pEIICHUH
JMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIEHAIMOHATIBLHBIX MTPOOIIEM;

. MeTanpeIMeTHbIX!

— YMEHHE CaMOCTOATENIBHO ONpEAeNATh eI JAEATEIIBHOCTH UM COCTaBIIATH IIJIaHBI
JeATEIbHOCTH,

— CaMOCTOATENIBHO OCYILECTBIIATb, KOHTPOJIHUPOBaTh U KOPPEKTUPOBATH JEATEIBHOCTD;
HCIIOJIB30BaTh BCE BO3MOXKHBIE PECYPCHI JJI TOCTHUKEHUS IOCTABICHHBIX LEJIEH U pealn3alnun
IIJIaHOB JIEATEIIBHOCTH;

— BbIOMPATH YCHEIIHbIE CTPATETHH B PA3JINYHBIX CUTYalHsX;

— yMEHUE MpPOAYKTUBHO OOIIAThCS M B3aUMOJICHCTBOBaTH B IIPOLIECCE COBMECTHOM
NEeSATENIbHOCTH, YYUTBIBATh MO3MLIMU JIPYTUX YYaCTHUKOB JAESITENbHOCTH, 3S()(EeKTUBHO
paspenatb KOH(QIUKTHL;

— BJaJICHME HaBbIKAMU [O3HABATENbHOM, Yy4eOHO-MCCIIEOBATENbCKOM M MPOEKTHOU
JeSITeIbHOCTH, HaBbIKaMU Pa3pelieHus mpoosem;

— CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOATEIBHOMY IIOMCKY METO/JOB pEeIleHUs
MIPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIMYHBbIX METOI0B II03HAHUS;

— TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITENIbHON HH(pOpMAIlMOHHO-TIO3HABAaTEIbHON
JeSITeIbHOCTH, BKJIIOYAsh YMEHHE OPUEHTHPOBATHCSA B PA3IMYHBIX HCTOYHHKAX HH(OpMAIuH,
KPUTHYECKH OIIEHMBAThb W MHTEPHIPETUPOBATh WHGOPMAIMIO, TOJYyYaeMyl0 H3 pa3IMYHbIX
VUCTOYHMKOB; BIAJCHUE S3BIKOBBIMU CPEICTBAMM: YMEHHE SICHO, JIOTUMHO UM TOYHO M3J1ararb
CBOIO TOYKY 3pPEHUS, UCIIOJIb30BaTh aJICKBATHBIE S3BIKOBBIE CPE/ICTBA;

— BJIa/ICHUE HaBbIKAMM II03HABATENIbHOM peQuIeKCMM KaK OCO3HAHHSA COBEpIIAEMbIX
JIEMCTBUM U MBICIIUTEIIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, TPAHULl CBOETO 3HAHUS U
HE3HaHMS, HOBBIX ITO3HABATEIBHBIX 33/1a4 U CPENICTB IS UX JOCTHKEHUS;

— LEIeYCTPEMIICHHOCT, B TIOMCKaX U TPUHATUU PEUICHHH, COOOpa3UTENbHOCTh H
UHTYHUILMS, Pa3BUTOCTh IMPOCTPAHCTBEHHBIX IPEACTABICHUI; CIIOCOOHOCTh BOCHPHUHUMATH
KpacoTy U TapMOHHIO MUDA;

o NpeIMeTHBIX:

— c(OPMHPOBAHHOCTh TPEACTABICHUI O MaTeMaTWKEe KaK 4YacTH MHPOBOH KyJIbTyphl U
MecTe€ MAaTeMaTHKH B COBPEMEHHOW IMBWIM3ALMM, CIOCO0aX ONUCAHUA SIBICHUH pPEaJbHOrOo
MHpa Ha MaTeMaTHYeCKOM S3bIKe; CPOPMHUPOBAHHOCTH TMPEACTABICHUI O MaTeMaTHYECKUX
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MOHATUAX KaK BaXHEHIIMX MATEMaTHYECKUX MOJEISX, MO3BOJIAIOIIMX OINUCHIBATH U HU3y4daThb
pa3HbI€ [IPOLIECCHI U SBJICHUS;

— [IOHMMAaHHUE BO3MOKHOCTH aKCMOMAaTUYECKOTO ITOCTPOEHUSI MaTEMAaTUYECKUX TEOPUIA;

— BJIAJICHUE METOJAaMH JI0Ka3aTeIbCTB U AJTOPUTMOB PELICHUS, YMEHHE UX NPUMEHSATh,
IIPOBOAMTD JJOKA3aTEJIbHBIE PACCYKACHUS B X0J1€ PEILEHUS 3a1ay4;

— BJIQJICHUE CTAHJAPTHBIMM IPUEMaMU pEILICHHUS PALUOHAIBHBIX M HPPALUOHAIBHBIX,
MIOKa3aTeJIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUNM W HEPABEHCTB, UX CHUCTEM;
MCII0JIb30BaHUE MOTOBBIX KOMIIBIOTEPHBIX IIPOIPaMM, B TOM YHCJIE JUIsl IOMCKA ITyTH PELIEHUS U
WJUTFOCTPALIMY PELICHUS] YPAaBHEHUN U HEPABEHCTB;

— c(OPMHUPOBAHHOCTH MPEICTaBICHUI 00 OCHOBHBIX MOHATHSIX MAaTEMaTHUYECKOIrO aHalu3a
U MX CBOWCTBaX, BJIAJICHHE YMEHHUEM XapaKTEepPHU30BaTh MOBEACHUE (YHKLHUH, UCIOIB30BAHUE
MOJIyYEHHBIX 3HAHUM J1JIs1 OMCAHUs U aHAJIN3a PEaIbHbIX 3aBUCUMOCTEN;

— BJIAJICHUE OCHOBHBIMU TOHATHSIMU O IUIOCKMX W MHPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX
¢urypax, uX OCHOBHBIX CBOICTBaXx;

— c(OPMHPOBAHHOCTh YMEHHS PACIO3HABAaTh T'€OMETPHUYECKHE (UTYpbl Ha dYepTexax,
MOJIEJIIX U B PEAIbHOM MHUPE;

— MPUMEHEHHE H3yUYEHHBIX CBOMCTB TreoMeTpuueckux (uryp u ¢GopMyn i perieHus
F€OMETPUUYECKHX 3a/1a4 U 33]1a4 C MPAKTUYECKUM COJICPKAHUEM;

— chOpPMUPOBAHHOCTh ~ MPEACTABICHUM O TMpoueccax U SBICHUSAX, HMEIOUINX
BEPOATHOCTHBIN XapakTep, CTATUCTUYECKMX 3aKOHOMEPHOCTSX B pPEaJbHOM MHUPE, OCHOBHBIX
MOHATHUAX JIEMEHTAPHON TEOPUU BEPOSITHOCTEM;

— YMEHHM HaXOJUTh U OIICHUBATh BEPOSATHOCTH HACTYIUICHUS COOBITUH B MPOCTEUIINX
IPAKTUYECKUX CUTYalUsX U OCHOBHBIE XapaKTEPUCTUKHU CIIy4alHbIX BEJIUYMH;

— BJIa/ICHUE HaBbIKAMM HCIIOJIb30BAHUS TOTOBBIX KOMIBIOTEPHBIX MPOrPaMM MPU PELICHUH
3az1ad.

[Tponecc n3yueHMs JUCUUIUIMHBI HApaBjieH Ha (JOpMUpPOBaHHE CIEAYIOLUIMX KOMITETCHIINI:

OK 01. BeoiOupate croco0bl pemieHuss 3agad  NpoecCHOHAIbHOM  JEATEIbHOCTH,
NPUMEHHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM.

OK 02. Vcnonb3oBaTb COBPEMEHHBIE CpeJICTBa IIOMCKA, aHajlW3a W UHTEpIpeTaluu
uHpOpMaLuU, 1 UHPOPMALMOHHBIE TEXHOJIOTUHU JJIs BBIMOJHEHUS 3a7ad MpoecCHOHATbHON
JeSITEIbHOCTH.

OK 03. IInanupoBaThb M peaqu30BBIBaTH COOCTBEHHOE MPO(ECCHOHAIBHOE U JMYHOCTHOE
pa3BUTHE, MPENNPUHUMATEIBCKYIO AESITEIbHOCTh B NMPOQPECCHOHANBHON cdepe, MCIOIb30BaTh
3HaHUS M0 (PUHAHCOBOM I'PAMOTHOCTHU B PA3IMUHBIX )KU3HEHHBIX CUTYaIUsX.

OK 04. DddexTrBHO B3anMOACHCTBOBATH U PaOOTaTh B KOJUICKTUBE U KOMaH/IE.

OK 05. OcymiecTBisATh YCTHYH0 M NHCBMEHHYI0 KOMMYHHUKAILMIO Ha TOCYAApPCTBEHHOM SI3BIKE
Poccuiickoii @enepaiuu ¢ yueToM 0COOEHHOCTEN COLMAIbHOTO U KYJIbTYPHOI'O KOHTEKCTA.

OK 06. [IposBiATh IpaxIaHCKO-NATPUOTHYECKYIO MO3UIUIO, JIEMOHCTPUPOBATH OCO3HAHHOE
MOBE/IEHNE HAa OCHOBE TPAJUIIMOHHBIX OOIIEYEIIOBEYECKUX IIEHHOCTEH, B TOM YHCIE C YUETOM
rapMOHU3ALUN MEXHALMOHAJIBHBIX M MEXPEIUTHO3HBIX OTHOLICHWH, MPUMEHSATh CTaHIAPThI
AHTUKOPPYILHUOHHOTO MOBEIEHUSI.

OK 07. CopneiicTBOBaTh COXpaHEHHIO OKPY)KAIOILIEH Cpeibl, pecypcocOepeKeHn o, IPUMEHATh
3HaHHA 00 W3MEHEHUM KJIMMara, MPUHIMIBI OepekIMBOrO MPOU3BOJACTBA, 3(PPEKTUBHO
JIeCTBOBATh B UPE3BbIUANHBIX CUTYAIHIX.

OK 08. Vcnonb3oBaTh cpeictBa (U3MYECKON KyJNbTYypbl Ui COXPAHEHUS U YKpPEIJICHHUS
3I0pOBbsI B TIpolecce Mpo(ecCHOHATBFHONW JEATENIbHOCTH U TOJEp’KaHus HEeo0X0IUMOro
YpOBHsI (pU3HUECKON TOATOTOBIEHHOCTH.



2 CTPYKTYPA U COJEPKAHUE YUYEFHOM JJUCIUATLJIMHBI

Bup yuedHoii paboTbl O0bem yacoB
MaxkcuMmajibHasi ydeOHas Harpy3Ka (Bcero) 195
O06s13aTesibHAs ayAUTOPHAsI ydyeOHAasi HATpy3Ka (Bcero) 195

B TOM YHCJIC:

J1a00paTOpHBIC PAOOTHI -

IPAKTUYECKUE 3aHITHS 78

KOHTpOJIbHast paboTa -

KYpCOBOM MPOEKT -

[TpomexxyTouHas arrectanus B popme qudQepeHIpoBaHHOrO 3a4eTa




2.1 TemaTnyecKkuii MJIAH U coJepKaHue Y4eOHOH TMCHMIIMHBI MaTemMaTuka

KoJu-Bo yacos no
pasjenam u
TeMaM OcBae | Ypose
=) Mble Hb
HaumenoBanue s ¥
Ne . = = TpeboBanue K pe3yjbTaTaM 0CBOEHHS 3JIeMeH | OCBOEH
3aHATHI, JIa0OpATOPHBIE U PAKTHYECKHE S IS
3aHATHS o =€ &5 AUCHMILINHBI ThI us
3aHATHUSA 5 @ 295K
o 2 Es9 KoMmIIe
) T == >
g8 E TeHIH
£ 8 2 .
-] 5 g H
=
1 2 3 4 5
Pazgen 1 IloBTOpeHHMe Kypca MaTeMaTHKH OCHOBHOM 12
IIKOJIBI
Tema 1.1 Lenv u 3a0auu mamemamuxku npu OCE0EHUU 2 3HaTh: 3HayeHMe MareMarudeckod Hayku s | OK 01
cneyuanvrHocmu. Yucna u gvluucienus pelieHus 3ajay4, BOZHUKAIOIKX B TeopuH U npaktuke; | OK 02
1 MaremaTuka B MPaKTHYECKON AEATEIHLHOCTH. 2 3HAQUYEHHE TPAKTUKH W BOIPOCOB, Bo3HMKaromux B | OK 03 1,2
lenu w 3amauM W3y4YeHUs] MATEMATHKU B camMoil Marematuke s ¢dopmupoBaHus u passutus | OK 04
YUPEXKIECHUAX CPETHEro NpodhecCHOHATBHOTO MaTeMaTUYeCKON HayKu; UCTopuio pa3zButus nonstus | OK 05
o0pa3oBaHus. 4lCila, YHUBEPCAIBHBIM XapakTep 3akoHOB Jsoruku | OK 06
JeiictBust ~ Hax  MOJIOKUTEIBHBIMU U MaTeMaTHUYeCKUX PacCyX ACHUH, UX MPUMEHUMOCTb BO
OTpHULIATENIbHBIMU 4HCIIaMH, c BCEX 00JIaCTAX YEeIOBEUECKON JAEATENbHOCTH.
OOBIKHOBEHHBIMU U JIECATUYHBIMU JIPOOSMHU. YMeThb: BBINOJHATH ACUCTBUS C MOJOXKUTEIBHBIMU U
HeiicTBus co creneHs Mu, GopMyJIbl OTpPHULIATEIbHBIMU YHUCIIAMH, JEHCTBUS C JpOoOsMH,
COKpAIIICHHOTO YMHOXEHUS JENCTBUS CO CTEMEHsSMU, ONepupoBaTh (hopmyiamMu
COKPAILIEHHOTO YMHOXEHHUSI.
Tema 1.2 Ilpoyenmmuvle e6viuucnenus. Ypasnenus u 4
HepageHcmea
2 [IpocTeie MPOLIEHTHI, pa3Hble CIOCOOBI HX 2 YMeTh: HAaxXoIUTh MPOIEHT OT 4YHCIa, YHUCIO IO 1,2
BBIUMCIICHMUSL. 33JJaHHOMY IPOLIEHTY
3 Jlunelinbie, KBaJpaTHBIC, APOOHO-IMHEHHBIC 2 YMeTb: pemath JMHEHHBIC, KBaJpaTHBIC, NPOOHO — 1,2

YPaBHCHUS U HCPABCHCTBA

JINHEMHbBIE YPAaBHCHUSA 1 HCPABCHCTBA




Tema 1.3 Cucmemvl ypasHeHutl U HEPABEHCMNE 2
4 CucreMbl  JMHEMHBIX W HEJIMHEHHBIX 2 YMeTh: pemarbs CUCTEMBbI JIMHEWHBIX U HEJIMHEHWHBIX |,
YpaBHEHHI U HEPaBEHCTB. YpaBHEHHM U CUCTEMBbI IUHEHHBIX HEPABEHCTB
Tema 1.4 I'eomempus na niockocmu 2
5 Bunel nnockux Guryp, ux miomaau 2 3HaTh: BUABI IUIOCKUX (PUTYp U YMETh BBIYMCIATH UX
TUIOIIAH
Tema 1.5 Bxoonoti koumponw 2
6 Brruucnenus u npeoOpazoBaHus. Y paBHEHUS 2 YMeTh BBHIOJHATH ajreOpandeckue IpeoOpa3zoBaHUs 1,2
U HepaBeHCTBa. ['eoMeTpus Ha MITOCKOCTH. u BBIUMCIICHHUS], UCTIONB3YS NercTBUS c
MOJIOKUTENBHBIMA M OTPULIATEIBHBIMUA ~ YHCIIAMH,
IeHCTBUS C Jpo0sSiMU, JIEHCTBUA CO CTEHEHSIMH,
(GopMyJIBI COKpAIIEHHOTO YMHOXXCHHUS; BBIYUCIATH
AJIEMEHTBHI U IJIOIIA I TIOCKUX PUTYp
Pa3znen 2 Crenenu n kopHu. CteneHHas, 38 14 3HaTh: CBOMCTBA CTENEHU U KOPHS
noka3zartejibHas 1 Jorapudpmuyeckass GpyHKUHH YMeTb: HaxoOUTh 3HAYEHHUS KOpHS, CTEIEHH, Ha OCHOBE OMNpPEICIICHHS,
UCIIONB3YSL  MPH  HEOOXOAMMOCTHM  MHCTPYMEHTaJbHbIE  CPEJNICTBA;
MOJIb30BATbCS TPUOTMKEHHOW OLIGHKOW MpH MNPAKTUYECKHX pacueTax
YMeTh HCmonb30BaTh IpaduKu TMOKA3aTeNbHOM U JIOrapuMUYECKO
(GYHKIMU JUIS W3YYSHHS MPOLECCOB W 3aBHCHMOCTEH MPH pPEIICHUH 3amad
U3 Jpyrux Y4eOHBIX MpPeIMETOB W U3 peaJbHOM JKU3HM, pPELIeHUs
MOKa3aTeIbHBIX U JIOTapU()MUIECKUX YPAaBHEHUH U HEPABEHCTB
Tema 2.1 Cmenennas @yukyusa, ee ceolicmaa. 8 4 OK 01
Ilpeobpazosanue svipadcenull ¢ KOPHAMU N-0U CHeneHu OK 02
7 KopHu HaTypanbHOM CTENEHU U3 YHUCIIa U UX 2 OK 03 1,2
. o YMeTh: HaXOAUTh 3HAUEHUS KOPHSI, CTETICHH, Ha
cBoiictBa. CTeneHu ¢ IeHCTBUTEILHBIM OK 05
. OCHOBE ONpeeIeHHUs, UCII0NIb3Ys P HEOOXOAMMOCTH
HoKasaTe/IoM, MX CBOMCTBA. WHCTPYMEHTAIbHBIE CPEACTBA; MOJIb30BATHCS OK 07
8,9 [TpakTideckoe 3austue. [IpeoOpa3oBanue 4 4mp Py . pes ’ 1,2
9 NpUOIIKEHHON OIEHKOM MPU MPaKTUYECKUX pacueTax
UPPAIMOHATIFHBIX BBIPAKCHUH.
10 Crenennble pyHKINHU, UX CBOMCTBA U 2 YMeTh cTpouTh rpaduku cTeneHHBIX QYHKIIHI ¢
rpaduku JICCTBUTENILHBIM MOKa3aTeleM
Tema 2.2 Pewenue uppayuoraibHblX ypasHeHUll 4 2
11 PaBHOCHIIBHOCTD HppPAIIMOHATIBHBIX 2 1,2
o YMeTh perath HeCI0XKHbIe UppAIlHOHATILHBIC
ypaBHEHHIA. METOIbI X PEIICHHUSI.
yYpaBHEHHsSI ¥ HEPABEHCTBA; BBIMTOJIHATH
12 [TpakTrueckoe 3ansitue. Pemenue 2 2np . 1,2
. peoOpa3oBaHUs UPPALMOHATBHBIX BBIPAKECHHMA
UPpaIMOHATIFHBIX YPaBHEHUI.
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Tema 2.3 IloxazamenvHnas ¢hynkyus, ee ceolicmea. 8 2
IlokazamenvHbie ypagHeHUs U HepaseHcmed
13 IToxazatenpHast (QyHKIUsA, ee rpaduk U 2 OK 01 1,2
corcrBa.  lIpumeHeHue  mOKa3aTeabHOU OK 02
GyHKIHH. OK 03
14 Pewmenune [I0KAa3aTeJbHbIX ypaBHEHUM 2 YMeTh cTpouTh rpadyK MOKa3aTeNbHON (HYHKIINH; OK 05 1,2
METOIOM YpaBHUBaHUS roKaszartesei, pelaTh 1oKa3aTelbHble YPABHEHUS U HEPABEHCTBA OK 07
METOJIOM BBEJICHUS HOBOM IEPEMEHHOM, HNmeTp noHATHE O MPUMEHEHUH TTOKA3aTEIbHON
(bYHKIIMOHATIBHO-TPaQUUECKUM METOOM. byHKIHAHA
15 Pemenne nokasareabHbIX HEPABEHCTB 2 1,2
16 [TpakTHueckoe 3aHATHE. Pemenue 2 2np
NI0Ka3aTeIbHBIX YPAaBHECHUI U HEPABECHCTB.
Tema 2.4 Jlocapugm yucna. Ceoticmea no2apughmos 16 6
17 Jlorapudm yyucna. OcHoBHOE 2 OK 01 1,2
JOTapu(pMHUECKOE TOXKAECTBO. JlecaTUUHbIC 3HaTh: OIpeeseHue Jorapudma, BUabI JorapudmMos OK 02
U HaTypaJibHbIE JJorapu(Mbl, YUCIO €. OK 03
18 CgoiictBa norapudmos. Ilepexox k HOBOMY 2 YMeTh MoNb30BaThCsl CBOWCTBAMH JIOTapU(PMOB OK 05 1,2
OCHOBAHHIO. JlorapugmupoBanue u Hmets nousaTue o jorapuGMupoBaHUU U OK 07
MOTEHIIMPOBAHHE. MOTEHIIMPOBAHUHT
19,20 | IIpaktuyeckoe 3anstue. [IpeobpazoBanus 4 4np YMeTb BBINOJIHATH HECIOXKHbIE TPe0Opa3oBaHUs 1,2
JOTapu(PMHUECKUX BBIPAKECHUI. JorapuMHUUECKUX BBIpAKEHUH
21 Jlorapudmuueckas GpyHkIus, ee rpaguk u 2 YMeTb CTpouTh Tpaduk JorapupmMudeckon QyHKINH 1,2
CBOMCTBA.
22 Jlorapugmuueckue ypaBHEHHs, OCHOBHbIE 2 YMeTh penars JorapupMuuecKkiue ypaBHEeHHs U 1,2
NIPUEMBI UX peuieHus (MEeTO Il BBEICHUS HOBOM JorapupMUIECKie HEPaBEHCTBA
NEepEeMEHHOI, MeTO/] MOTEHIIUPOBAHMUS,
(GYHKIIMOHAIBHO — rpaMuecKuil METO).
23 Jlorapugmuueckue HepaBeHCTBA, OCHOBHbBIE 2 1,2
IPUEMBI UX PEUICHHUSI.
24 [TpakTrueckoe 3ansaTue. Pemenue 2 2np 1,2
Jorapu(pMHUUECKUX YpPaBHEHUH 1 HEPABEHCTB.
Tema 2.5 Jlocapughmol 6 npupooe u mexnuxe 2
25 [Tpumenenue norapudma. Jlorapupmuueckas 2 1,2

CIIUpAJIb B MPHUPOJIE, €€ MATEMATHYECKUE
CBOMCTBA.

NmeTs moHsATHE O MpUMEHEHUH JioTapudma
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Pa3znen 3 OcHOBBI TPUTOHOMETPHH. 26 14 YMeTp omepupoBaTh TMOHSATHUSMH: TPUTOHOMETpPUYECKHE  (YHKIIUH,
Tpuronomerpuueckne GpyHKIHH TPUTOHOMETPUUYECKUE YPaBHEHHUS, HEPAaBEHCTBA M, YyMETh pelaTh
ypaBHEHHUS [UIsl pElIeHHs MaTeMaTHYeCKHX 3aJad U 3a/ady U3 PazInyHbIX
obnacTeil HayKd U PpEAITbHOM JKW3HHU; JIEMOHCTPHPOBATH yMCHHE
UCIIONBb30BaTh  Tpadukd  GYyHKOUN 11  HU3Y4YEHHUS TPOLIECCOB U
3aBUCUMOCTEH NpU pEIIeHUH 3a]ad U3 JPYTruX y4eOHBIX MPEIMETOB U U3
peasibHOM  JKM3HM;  BbIpaxaTb (opMyJamMu  3aBUCUMOCTH  MEXIY
BEJTMYUHAMU
Tema 3.1 Tpueonomempuueckue GyHKyuu npou380aIbHOCO 4 2 OK 01
yana, yucaa OK 02
26 Panuannas u rpagycHas Mephl yria. 2 OK 03 1,2
Ornpezenenne cuHyca, KOCUHYca, TAHT€HCA U OK 04
KOTaHI'€HCa Yncia. 3HAKU CHUHYCa, KOCUHYCA, OK 05
TaHTEHCA U KOTAHTEHCA 110 YETBEPTSIM.
3aBUCHUMOCTh MEX]Iy CUHYCOM, KOCHHYCOM,
TAHT€HCOM M KOTQHT€HCOM OJHOTO M TOTO XK€
yria.
27 [TpakTrueckoe 3anstTue. Beruncnenue 2 2n0p 1,2
3HaYEHUI TPUTOHOMETPUUECKUX (PYHKITHH, 3HaTh W yMeTh: BBINOJHATH MPeoOpazoBaHUE
OTIpeieNIeHNe UX 3HAKOB MO YETBEPTAM BBIPXKCHUH, MPUMEHSS (OPMYJIBI, CBSI3aHHBIE C
Tema 3.2 OcHosHble mpucoHomempuyecKue 6 4 OCHOBHBIMH TPUTOHOMETPUYECKUMHU TOXKIECTBAMH U
mogcoecmsa. Popmynvl npUeeoeHUs. UX  CIEJCTBUSIMH; BBITIOJIHATH ~ MpeoOpa3oBaHue
28 Tpuronomerpuueckue Toxaectsa. Cunyc, 2 MPOCTEHIINX  TPUTOHOMETPUYECKUX  BBIPAKEHHUI, 1,2
KOCHHYC, TAHT€HC U KOTAHTE€HC YTJIOB Ol 1 - O CTPOUTH rpaduku W3YYCHHBIX GbyHKIUH,
29,30 | IIpaktuueckoe 3anstue. [IpeoOpazoBanus 4 4mp WJLTIOCTPUPOBATH MO TpaduKy CBOMCTBA (PYHKIIHIA. 1,2
MPOCTEUIINX TPUTOHOMETPHIECKUX
BBIPAKCHUI.
Tema 3.3 Tpueonomempuueckue GyHKyuU, ux c8oUcmea 4 2
u epaghuxu.
31 CoiicTBa u rpaduku GyHKIMH y = SinX, y = 2 1,2
COSX, Y = tgX, Y = CtgXx.
32 [TpakTrueckoe 3aHATHE. Cixatue u 2 2np 1,2
pacTshkeHrne TrpaduKoB TPUTOHOMETPHYECKUX
(byHKIHH. [IpeobpazoBanue rpauKoB
TPUTOHOMETPHUICCKHUX (YHKITUI
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Tema 3.4 Obpamnvle mpuconomempuyeckue GyHKyuu 2
33 OO6patHble TPUTOHOMETPUYECKHE (QDYHKIIUH, 2 1,2
uX rpaduku ¥ CBOMCTBA.
Tema 3.5 Tpueonomempuueckue ypagHeHus: u 10 6
HepaseHcmea
34 [Tpocreiire TPUroHOMETpUUIECKHE 2 YMeTh pemiatb TPUTOHOMETPUUECKHUE YPAaBHEHUS 1,2
YpaBHEHHUS. BMAA COsX=a,sinx=a,tgx=a,ctgx=a.
35 [Ipocreiimme TPUTOHOMETPHUIECKHE 2 YMeTh pemarh MpOCTEHIINE TPUTOHOMETPUICCKUE 1,2
HEPaBEHCTBA. HEpaBEHCTBA
36 [TpakTuyeckoe 3ansTue. Pemenne 2 2mp 1,2
TPUTOHOMETPHYECKUX YPAaBHEHUI OCHOBHBIX
YMeThb: pemarb TPUrOHOMETPUIECKHE YPaBHEHUS
TUTIOB (CBOJSIIUECS K KBAIPATHBIM,
peliaeMble pa3ioKeHNEM Ha MHOXKUTEIH,
OJIHOPOJIHBIE)
37,38 | [IpakTuueckoe 3ausitue. Pemenue 4 4np 3HaTh METOJIbl U YMETh pellaTh TPUTOHOMETPUUYECKUE 1,2
TPUTOHOMETPHUYECKUX YPAaBHEHUH. YpaBHEHHS
Pasznen 4 IlpousBoaHasi u nepBoodpa3Has PyHKIUH 48 26 3HaTh: IPUMEHEHNE MAaTEMAaTUYECKUX METO/IOB K aHAIHU3Y U
HCCIIEIOBAHMIO MTPOLIECCOB U SABJICHUN B IPUPOJE U OOILIECTBE YMETh!
HAXOJUTh MPOU3BOIAHBIE HIEMEHTAPHBIX (DYHKIIHIA; NCTIOIH30BATh
MPOU3BOJIHYIO JUIS IPOBEIECHUS MPUOIMIKEHHBIX BEIUMCIICHUH, penaTh
3aJ]auy MPUKJIATHOTO XapaKTepa Ha HaXOXKACHWE HanOOJBIIETro 1
HaMMEHBIIEr0 3HAaYEeHUs; HAXOAUTh HEONPEEeICHHbIE HHTETPaJIbl OT
HECIJIOKHBIX (DYHKITHIA, UCTIONB3Ys CIIPAaBOYHBIN MaTepUaIT; BEIYUCIISATH
OlpeieIeHHbIe UHTErpallbl; UMETh MOHATHE O  MPHIIOKEHHSIX
OTIPENIEIICHHOT0 WHTETPala K BEIYUCICHUIO (PU3NYECKUX BETHINH
Tema 4.1 Ionamue npouzsoonoi. Ilpasuna u chopmynw 8 4 OK 01
oughghepenyuposanus OK 03
[Tpupamenne  aprymenra.  llpupamenue 2 3HaTh: ONPENEIEHNE TPOU3BOJHON OK 04 1,2
39 GyHKIUHU. 3ama4d, MPUBOISIIINE K MOHSITHIO OK 06
npou3BoAHOU. OnpeneneHue MPOU3BOIHOM. OK 07
AJNTOPUTM OTHICKaHHS IPOM3BOTHON.
40 [TpaBuna u popmysl 1uddepeHInpoBaHHMsL. 2 Ywmerb quddepeHpoBaTh HECI0KHbIE (PYHKITHH 1,2
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41,42 [TpakTueckoe 3aHATHE. 4mp 1,2
Juddepennmponanue 3JIEMEHTAPHBIX
GYHKIHA.
Tema 4.2 Ilonamue o nenpepvisnocmu @ynxyuu. Memoo 2
UHmMepsanos
43 [Tonsitue HempepsiBHOW (yHkmu. CBoiicTBa MmeTrs TOHATHE O HENPepbIBHOW (yHKIHMH, €e 1,2
HenpepblBHOM  QyHKiuu. CBA3b  MEXIy CBOWCTBAX M CBSI3U HENPEPbIBHOCTHIO u
HETPEPHIBHOCTHIO M TU(PPEepEeHIIMPYEMOCTHIO TG depeHIPyEeMOCThIO0 (YHKIIMU B TOUKE.
(GYHKIIMH B TOUYKE.
44 ANTopUTM pELIEHUS HEPABEHCTB METOAOM 3HaTh QJIrOPUTM PELIEHUS HEPABEHCTB METOJIOM 1,2
UHTEPBAJIOB. MHTEPBAJIOB.
45 IIpakTrueckoe 3aHATHE. Pemenue 2n0p YMeTh periaTh HEPABEHCTBA METO0M HHTEPBAJIOB. 1,2
HEPaBEHCTB METOJIOM MHTEPBAJIOB.
Tema 4.3 [T'eomempuueckuti u Quzuueckuii cmviCl 2
npoOU3800HOU
46 ['eomeTpuyeckuii  CMbICI  IPOM3BOAHOM. 3HaTh: TEOMETPUYECKUH  CMBICI  [POU3BOHOIM; 1,2
VYpaBHeHME KacaTeIbHOW U HOPMAJIU. QJITOPUTM COCTAaBJICHUSI YPaBHEHMsI KacaTe€IbHOM K
rpaduky pynakumun y=f(x)
47 IIpakTnueckoe 3ansaTHe. ['eomeTpuuecKuit 2np YMeTh COCTaBIIATh YPAaBHEHUE KACATEIbHON 1,2
CMBICTT IIPOU3BOJHOM. YpaBHeHHE
KACaTeJIbHOM.
Tema 4.4 Monomonnocms pynkyuu. Touku sxcmpemyma
48 Bo3pacranne u  yObiBaHuME  (PYHKIIUH. YMerb uccienoBatb (yHKIHIO Ha MOHOTOHHOCTb H 1,2
Okcrpemymbl  pyHkuuu.  HccnenoBanue HKCTPEMYM, Ha BBINMYKJIOCTh U MEPErud ¢ MOMOUIbIO
(GYHKIIMM HA MOHOTOHHOCTb U 3KCTPEMYM C IIPOU3BOHOM
IIOMOUIBIO TPOU3BOIHOM.
49 Bropas npousBoanas. Beimykiiocts gyHKIMH, 1,2
Touku neperuba. MccnenoBanue ¢pyHKIMM Ha
BBIMYKJIOCTh M TOYKHM Tepernda ¢ MOMOIIbIO
IIPOU3BOJHOM.
Tema 4.5 Hccrneoosanue ¢pynkyuii u nocmpoenue 4
epaguros
50 AnropuT™M  UCCleNoBaHUS  (QYHKIMH U YMeTh uccienoBaTh (PYHKIHIO O ONpeAeeHHOMY 1,2
HOCTPOCHUsT  TIpadUKOB € IOMOIIBIO aITOPUTMY U CTPOUTh TIpadUK C  TOMOILBIO
IIPOU3BOJHOM. ITPOM3BOJTHOM
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51,52 | IIpakTuueckoe 3aHATHE. Hccnenosanue 4 4mp 1,2
(GYHKIUH ¥ TOCTPOSHHE TPaPHKOB.
Tema 4.6 Haubonvuwee u HaumeHvuiee 3HAYEHUS 6 6
@yukyuu. Haxoorcoenue onmumanbHo2o pesyivmama ¢
HOMOWBIO NPOU3BOOHOU 8 NPAKMUYECKUX 3a0ayax
53 [TpakTuyeckoe 3aHATHE. Haxoxnenue 2 2mp 1,2
HauOOJBIIEr0 M HAUMEHBIIEro 3HAYCHHUH 3HaTh: TMPUKIATHONW XapaKTep MPOU3BOJHON; YMETh:
byHKIIUU pemiatb  3aayd  OPUKIAJHOTO  XapakTepa  Ha
54,55 | IIpakTuyeckoe 3aHATHE. [Tpunoxxenue 4 4mp HaXO0KJIeHHE HauOOJIbIIEro U HAMMEHBIIET0 3HAYECHHUS. 1,2
POM3BOJIHON K PEUICHUIO MPUKJIIAJIHBIX 33124
Tema 4.7 Ilepsooobpasnas ¢pynxyuu. Ilpasunra 14 8 OK 01
Haxoxcoenusi nepsooopasnvlx. Heonpeoenennwiii u OK 03
onpeoeneHHblll UHme2paibl OK 04
56,57 | I[lonarue nepBooOpazHoii pynkun. [lonsTHe 4 OK 06 1,2
uHTerpupoBanus. IlpaBwia  HaxoXKIeHUS OK 07
nepBooOpa3HbIX. HeonpeaeneHHbIil HHTErpa
u ero cBoicTBa. OCHOBHBIE TaOIUYHbBIC
—— 3HaTh U YMETb HaXOAUTh HEOMpE/eeHHbIE HHTETPaIbl
58 [TpakTueckoe 3ansTue. HemocpencTBeHHOE 2 2np ot HGCHO.XHHX (ymHKIWH, MCTOML3Y3 CHPABOUHbIIA 1,2
. MaTepHal; BBIYUCIATh ONpe/IeICHHbIE HHTETPabl
UHTETpUpOBaHNE QYHKIMH.
59 OrnpesiesieHHBI WHTETPal U €ro OCHOBHBIE 2 1,2
cBoiicTBa.  Bbluncinenue  ompeaereHHbIX
uHTerpaioB  mno  ¢opmyne  Herotona-
JleiiOHMIA.
60 [TpakTnyeckoe 3aHsTHE. Brraucrienue 2 2mp 1,2
OTpeIeNIEHHBIX HHTETPAJIOB.
61 [TpakTueckoe 3anatue. ['eomeTpuyeckuit 2 2np 1,2
CMBICIT OTIpeJIeIIEHHOTO MHTErpaa. i .
TTpHMeHeHN e OMpeIeleHHONo HHTErpata Ul YMeThb: BBIYUCIATH B MPOCTEHIINX CIydasx IUIOMIAAN
BLIMHCIICHHS TTOMAeH C HCIIOJIb30BAaHUEM OIIPEICIIEHHOTO UHTErpaia; UMeTh
6 TpaxTieckoe — Tprnoers 5 mp MOHATHE O  TNPHJIOKEHUX OIPeIeIEeHHOr0 HHTerpaja 12
K BBIUUCIICHUIO (PM3UYECKUX BEITHUNH
OTIPENIeJIEHHOT0 HWHTerpaja K BBIYUCICHHUIO
(UBUYECKUX BETHYHUH
Pazgen 5 DOuaemenTbl Teopuu BeposiTHOcTeii m | 20 10 3HaTh U yMeTh: peuarhb npocreimue komobunatopusie | OK 02
MaTeMaTH4eCKON CTATUCTHKHU 3alayu  MeToJIoM Tiepebopa m ¢ wucnonb3zoBanueMm | OK 03
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Tema 5.1 OcHosHbie noHsmus KOMOUHAMOPUKU 8 4 W3BECTHBIX (OpMys; BBYHCIATH B mpoctedmux | OK 05
63 Pa3menienus, nepecTaHOBKU U COUYETAHUS 2 Cly4yasix  BEpPOSITHOCTH  COOBITUM;  HCHOJB30BaTh 1,2
64 bunom Herorona. Tpeyronpuuk [lackais 2 MPUOOPETEHHBIE 3HAHUSI U YMEHHUS B IMPAKTHUECKOH 1,2
65, 66 | [IpakTuuyeckoe 3aHsATHE. Pemmenune 4 4np JEeSITETIHHOCTH U B TIOBCEHEBHOW KHM3HM I aHAN3a 1,2
IIPUKJIaJHBIX KOM6I/IHaT0pHBIX 3a/ad4. peaJ'II)HbIX YUCJIOBBIX JAaHHBIX, HpeI[CTaBJ'ICHHI)IX B
Tema 5.2 Cobvimue, 8eposimHOCMb COObIMUSL. 2 BUJC IPaUKOB U AMarpamM, a TaKkKe Ul aHaunsa
67 BepostHOoCTh coObITHs. Knnaccuueckoe u 2 MH(QOPMALNU CTATHCTHYECKOTO XapakTepa 1,2
CTaTHCTUYECKOE ONPEIEICHUE BEPOSATHOCTH.
Tema 5.3 Beposmnocms 8 npogheccuoHaibHbIX 3a0ayax 4 4
68, 69 | IIpakTruueckoe 3ansaTHE. Beraucnenue 4 4np 1,2
BEPOSITHOCTEH COOBITHIA.
Tema 5.4 J[uckpemnas ciyuaunas 6e1uyuna, 3aKOH ee 2
pacnpeodeieHus
70 Bunel cinyyaitnpix BenuyuH. J{uckperHas 2 1
CIIy4aiiHas BEJIMYMHA, 3aKOH €€
pacnpezaeneHusi. YucioBbie XapaKTePUCTUKU
JIUCKPETHOM CIYYailHON BEJIUYUHBI.
Tema 5.5 3a0auu mamemamuueckol cCmamucmuxu. 4 2
Cocmasnenue mabauy u ouazpamm Ha NPaKmuke
71 ITonsTHE 0 3aMaUax MaTeMaTHYECKOMI 2 1
cratuctuku. Bapuanyonssiii psaa. [lonuroxn
4acTo u ructorpamMma. CTaTUCTHUECKHE
XapaKTePUCTHKH Psijia HaOII0JaeMBIX
JTAHHBIX.
72 [TpakTueckoe 3ansatue. [leppuunas 2 2np 1,2
00paboTKa CTaTUCTUYECKUX JAHHBIX.
Pa3nes 6 Ilpsimble M JIOCKOCTH B IPOCTPaHCTBeE. 22 6

KoopanHaTtel 1 BEKTOPHI B IPOCTPAHCTBE

3HaTh M YMETh: MHCIIOJIb30BaTh MPHOOPETEHHbIE 3HAHUS W YMEHUS B
IIPAKTHUYECKOMN JEATENILHOCTH U B TIOBCEHEBHOM JKM3HM JUIsI UCCIIEI0BAHMS
(MOnenupoBaHUsl) HECIOXKHBIX MPAKTUUYECKUX CUTyallud Ha OCHOBE
M3yUYEHHBIX (POPMYIT U CBOWCTB (UTYp, a TAKKe JJIS1 BBIYMCIECHUS 00bEMOB U
IIoniagell  MOBEPXHOCTEH  MPOCTPAHCTBEHHBIX Tel MpPH  PELIEHUH
NPAaKTUYECKUX 3a/1a4, HCMONb3ys MpPHU HEOOXOJAUMOCTH CIIPaBOYHUKU U
BBIUMCIIUTEIbHBIE YCTPOICTBA.
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Tema 6.1 Koopounamol u 6ekmopuvl 8 npocmpancmee

73 BekTopbl, BEKTOpHBIC BETMYUHBI. Buibi OK 01 1,2
BeKTOpoB. KoMIutaHapHbIe BEKTOPBI. OK 03
3HaTh: MPEACTABICHUE O BEKTOPHBIX BEIHMUYMNHAX, BUIBI
Paznoxxenue BeKTOpa 1o Tpem OK 04
. BEKTOPOB.
HEKOMIUIaHapHbIM BeKTOpaM. JlelicTBUs Haj . OK 07
YMeTh: BBINOJNHATH  JIGHCTBUS HAJl  BEKTOpaMU
BekTopamu. CKalsipHOe MPOU3BEACHHE
HAXOJIUTh JJIMHY BEKTOpa, Yroll MEXIY BEKTOpaMmH,
BEKTOPOB. YTOJI MEXAY BEKTOPAMH. N
VIOl MEXKAY MPSAMOM U IJIOCKOCTBIO, YTOJ MEXIy
74,75 | [IpsmoyronbHas cucTeMa KOOpAUHAT B 1,2
TUIOCKOCTSIMHU.
npoctpancTBe. KoopauHaTsl BEKTOpa.
9 HmeTh noHATHE 00 YpaBHEHUH ILIIOCKOCTH
JleiicTBHs HaJl BEKTOpaMU B KOOpJMHATAX.
JmHa Bektopa. PaccrosiHue Mexay IByMst
Toukamu. CKaJlsipHOE MTPOU3BEICHUE
BEKTOPOB. YTOJI MEKY BEKTOPAMH.
Tema 6.2 IIpakmuxo-opueHmuposantvle 3a0ayu Ha 2
KOOPOUHAMHOU NJIOCKOCIU
76 [IpakTrueckoe 3ansaTue. Perenue 2np 1,2
PUKJIAIHBIX 3aa4 ¢ HCIIONb30BAHHEM YMeTh: BBINONHATH  JIGHCTBUS HAJIl  BEKTOpaMU
KOOD/HMHAT U BEKTOPOB. HAXOJUTh JUTMHY BEKTOPA, YTOJI MEX/y BEKTOpaMu
Tema 6.3 OcHogHble nOHAMUA CIEPEOMEMPUU. 2
Pacnonoowcenue npamvix u nnockocmeii OcrnosHule
nousmus cmepeomempuu. Pacnonoscenue npsamvix u
njiockocmeu
Jlornueckast CTpyKTypa CTEpEOMETPUH. 3HaTh ¥ yMEThb: pacro3HaBaTh Ha uyepTexax U moaemsx | OK 01 1,2
77 AKCHOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX. IIPOCTPAHCTBEHHbIE (OPMBI; COOTHOCUTH TpexmepHbie | OK 03
B3anmMHoe pacronioxeHue npsMbIxX B 00BEKTBl C HX onucaHusiMH, uzoOpaxenusmu; | OK 04
IIPOCTPAHCTBE. ONKCHIBaTh B3aUMHOE pacrnosiokeHue npsambix u | OK 07
78 [TapannensHOCTh NPSAMON U MIIOCKOCTH. IUIOCKOCTEl B TPOCTPAHCTBE; aHAIW3UPOBATH B 1,2
[TapaensHOCTh TIOCKOCTEH. NPOCTEHIIMX  CIydasiX B3aMMHOE PAacCIOJIOKEHHE
79 [Tpaktuyeckoe 3anstue. [lapamuenenunen u 2np 00BEKTOB B IMPOCTPAHCTBE; pelaTh MpocTeHine 1,2

ero sseMeHThl. CBOMCTBA MapasieienuIea.
Terpasap u ero sieMeHThl. [locTtpoeHune
CEYCHUM.

Tema 6.4 Ilepnenoukyiaprocms npsamulx U NIOCKOCmel

CTEPCOMETPHUICCKUC 3aga4uu Ha HaXO0XJICHHUEC
reOMCTPUICCKUX BCJIIMYHNH, HCIIOJBb30BaTh npu
pPEIICHUN CTCPCOMETPHUICCKUX 3aaa4
IIAaHUMETPHUICCKUC (baI(TBI 1 MCTOAbI;
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80 [TepnenaukynspHbIC psIMBIE. 2 MPOBOJIUTh JTOKA3aTEIIbHBIE PACCYXKIEHUS B XOJE 1,2
[lepneHauKyIsIPHOCTD NPSIMOM U INIOCKOCTH. pelIeHus 3a1a4.
81 [TepneHauKyIsp ¥ HAKJIOHHAS K IIOCKOCTH. 2 1,2
Teopema 0 Tpex mnNepHEeHAUKYJSIpax. YToJ
MEX]y MPSMOIl U MIOCKOCTBIO.
82 JIByrpaHHblit yIo. VYron MEXIY 2 1,2
MJIOCKOCTSIMHU. [leprnieH TUKYISPHOCTD
IIJIOCKOCTEM.
Tema 6.5 Pewenue 3aoau. Ilpsmvle u niockocmu 8 2 2
npocmpancmee
83 [TpakTrueckoe 3ansaTue. Pemenue 2 2np 1,2
CTEPEOMETPUIECKUX 3a/1a4
Pa3nes 7 MHOTOrpaHHMKH M TeJia BpallleHUs! 31 8 3HaTh U yMETh: PACMO3HABATh HA YEPTEKAX M MOJAECISAX MPOCTPAHCTBEHHbBIC
(OpMBI; COOTHOCHTH TPEXMEPHBIE OOBEKTHI C UX OMHCAHUSIMH,
M300paXeHUSIMH,
OIHCHIBATH B3aUMHOE PACIIOI0KEHUE MPSMBIX U TUNIOCKOCTEH B
MIPOCTPAHCTBE;
aHAJM3UPOBATh B MPOCTEHIIINX CIyYasiX B3aUMHOE PaCIIONI0KEeHNE 0OBEKTOB
B IIPOCTPAHCTRBE;
n300pakaTh OCHOBHBIE MHOTOTPAaHHUKH U KPYTJIbIE TEJA; BBITIOIHATh
YepTEXkKU 110 YCIOBHUAM 3a]1a4;
CTPOHTH MPOCTEHIIINE CEUCHUS Ky0a, IIPU3MBI, ITHPAMHU/IBL;
pelaTh MpocTelle cTepeoMeTpuIecKre 3aaui Ha HaX0KJIeHHUE
reOMETPHUECKUX BEINYNH;
UCIOJIb30BATh MPH PEIIEHUH CTEPEOMETPUUYECKHX 3a1a4
TUTAHUMETPUYECKUE PaKThl U METOIBI;
IIPOBOJIUTH JJOKa3aTeJIbHbIE PACCyKICHUS B X0/1€ PELICHUs 3aj1ay.
Tema 7.1 Ilpuzma, napannenenuneo, Kyo, nupamuoa u ux 6
ceyeHus
84 [Tpu3ma (HakJIOHHAs, IpsIMast, TPaBUIIbHAS) U 2 VMeTh NOHATHE O MHOTOTPAaHHOM YTIIE; 1,2
€€ DIIEMEHTHI. MHOTOTpaHHHKAaX, MPaBIIIbHBIX MHOTOTPaHHUKAX, X
85 [Tapannenenunen. CoiicTBa 2 AIIEMEHTOB 1,2

npsMOYToJIbHOT0 napajuienenunena. Kyo.

VYMeETh BEIYHUCIIITH DIIEMEHTEI K IIomaaun
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86

I[lupamuga wu ee saeMeHThl. (CeueHue

MOBEPXHOCTEW MPABUIILHON MPU3MBI, IPSIMOYTOJIBHOTO

NUPaMHJIBL. Y CEUCHHAS TUPAMUIA. napajuieNienumneia, Kyoa, mpaBruiIbHON MUPaAMUIbI 1,2
Tema 7.2 llpasunvrble MHO202DAHHUKU 8 HCUSHU 4
87 [Inomans NOBEPXHOCTH MHOIOIPAHHUKOB. 1,2
[Tpocreiimre KOMOWHAIMU MHOTOIPAaHHUKOB.
Brruncnenue 371€MEHTOB TPOCTPAHCTBEHHBIX
buryp (péopa, JMaroHau, YTJIBI).
[TpaBHJIbHBIE MHOTOTPaHHUKH
88, 89 | IIpakTuueckoe 3aHATHE. Brraucienue 4np 1,2
TUIONIA/IeH TOBEPXHOCTEH MPU3M U TUPAMU]I.
Tema 7.3 Lununop, KOHYC, wap u ux ceyeHus u niouaou 2 np OK 01
NnO8epPXHOCmell. OK 04
90 Humuaap wu  ero o2nemeHTbl. (CeueHue 3HaTh ONpeeIeHHs IPSIMOTO KPYTrOBOT0O LIMJIMH/PA, OK 06 1,2
muMHapa. Passeprka nmnunzapa. Ilnomans KOHYCa, YyCEYEeHHOT0 KOHyca, mapa, cepbl. YMeTh OK 07
MOBEPXHOCTH LUJIMHJPA. HAXOJUTh UX DJIEMEHTHI U IIOIIAIU TTOBEPXHOCTEH. OK 08
91 Konyc, yceuennsiii konyc. WX siaemMeHTHI, HMeTh TIOHATHE O Pa3BEePTKE M CCUCHHUSIX. 1,2
cedeHue, pa3BepTka. [lmomanas MoBEPXHOCTH
KOHYCa, YCEUEHHOT0 KOHYca.
92 [lap u cdepa, Ceuenuss mapa u chepsl. 1,2
[Tnomiaap MOBEPXHOCTH IIapa.
93 [TpakTrueckoe 3aHATHE. Brruncnenue 2 np 1,2
TJIONIAZIE TOBEPXHOCTEN TEJ BpAlCHHUS.
Tema 7.4 Obvembl 2eomempuieckux mei 2np 3HaTh ¥ YMETh: HCIOJIb30BaTh MPHOOPETECHHBIE 3HAHUS
94 O6bem u ero m3mepenue. OO6beM TPU3MBI U U yMCHHS B TPAKTUYCCKOH JEATCILHOCTH H B 1,2
muwMHapa. O6beM Kyba UM IpSIMOYTOJILHOTO [TOBCEHEBHOMN KU3HU JUTS UCCIIEI0BaHUs
napayuienenunena. OTHoIIeHHEe  O0BEMOB (MomenupoBaHUsI) HECJIOKHBIX MPAKTHYECKUX
OJTOOHBIX TEJ. CUTyalluii Ha OCHOBE M3YYEHHBIX (POPMYT U CBOMCTB
95 O0beM mupaMuIbl U KOHYCA. buryp, a TakkKe i1 BBIYUCICHUS OOBEMOB H 1,2
O0beM yceueHHOW MUPAMHUJIBI U YCEUCHHOTO TUIOMIA/Iel TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ MPHU
KOHYca. peIICHUN TMPAKTUYECKUX 3a7ad, WCIONB3YsS TIpH
96 O6bem mapa. HEOOXOJMMOCTH CHPAaBOYHUKH ¥ BBIYUCIUTEIHHBIC 1,2
97 [IpakTuueckoe 3ansTue. Beruncnenue 2mp yCTpOHCTBA. 1,2

00BEMOB MHOTI'OI'PAaHHUKOB M TCJI BpAIICHU.

Tema 7.5 Ilpumepovl cummempuii 8 npogheccuu
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98 [TonsiTHe O cCHUMMETpUH B TMPOCTPAHCTBE 1 YMeTp  NpUBOAUTH  TPUMEPHl  CHUMMETPUUA B
(ueHTpanbHas1, OceBast, 3epKaJIbHAas ). POCTpaHCTBE U npodeccuu

O06o001ieHne npeAcTaBIeHUN O MPaBUIBHBIX
MHOTOTpaHHHKax (TeTpa’ap, KyO, OKTa’mp,
JOJIEKa’Ip, UKOCAdIP).

[Tpumepsl cuMMeTpHii B ipodeccuu

Bcero | 195 (117 T+ 78 ip)

I[J'IH XapPaAKTCPUCTHKHU YPOBHA OCBOCHUS yqe6Hor0 MaTtcpHrajia UCII0JIb30BaHbI 0003HaYEHHUS:

1- 03HAaKOMUTEJbHBIN (y3HaBaHHUE paHEe N3YUEHHbIX 0ObEKTOB, CBOMCTB);
2- PENpOIYKTUBHBIN (BBIIOIHEHUE IEATEIILHOCTH 110 00pa3ily, HHCTPYKLUHU WIIH 110/1 PYKOBOJCTBOM);
3- MPOAYKTUBHBINA (IJIAHUPOBAHUE U CAMOCTOSTEILHOE BBINIOJIHEHUE JESITEIbHOCTH, PELLIEHUE IPOOJIEMHBIX 3a7a4).
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3 YCJIOBUSI PEAJIM3AIIAY YUYEBHOM JTUCIATIIIMHBI
3.1 TpeGoBanusi K MUHUMAJIbHOMY MaTEePHAJbHO-TEXHUYECKOMY 00ecneyeHHI0
Peanu3zanus yueOHON AUCHUIIIMHBI TpEOyeT HAIMYKS y4eOHOro KaOuHeTa MaTeMaTHKH.
O6opynoBanue yueOHOTo KaOMHeTa:
- IOCAJI0YHbIE MECTA 10 KOJIMUYECTBY O0YUarOIUXCS;
- pabouee MecTO IpenogaBaTes;
- KJIaCCHasl 10CKa;
- HarJIsAHbIE TTOCOOMS (TIJIaKaThl, MAKETHl TEOMETPHUYECKUX (HUTYp);
- KOMILIEKT y4eOHO-METOANYECKON JOKYMEHTALUH.

TexHuveckue cpeacTBa 00yUCHHUS:
- MyJIbTUMEIa 000PY/IOBaHHE.

3.2 UndpopmanuonHoe odecriedeHne 00y4YeHust

OCHOBHBIC HCTOUHUKHU:

1 biuaoBa. — 2-e usn., crep. — Cankr-IlerepOypr : Jlanp, 2023. — 196 ¢. — ISBN 978-5-507-
45891-2. — Tekcrt : anekTpoHHbIH // JlaHb : 31eKTpoHHO-OubanoTeunas cucrema. — URL:
https://e.lanbook.com/book/291170 . — Pexxum moctyma: i aBTOPH3. MOJIb30BATEIICH.

2 MonotHukoBa, A. A. MatemaTuka JIjs IOpHUANYECKUX KOJUIeKe : yueOHuK / A. A.
MonotaukoBa. — CankTt-IlerepOypr : Jlanb, 2020. — 496 c. — ISBN 978-5-8114-4422-9. —
Tekcr : anexTpoHHbIN // JIaHb : 31eKTpOoHHO-0MOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/131012. — Pexxum goctymna: it aBTOPH3. MOJIb30BATEIICH.

JlonoHUTENbHbIE HCTOYHUKHU:

3 [TabamroBa ; Hay4HbId pegakrop T. . YTkuHa. — 2-¢ u3j., crep. — Mocksa : @JIMHTA,
2020. — 118 c. — ISBN 978-5-9765-4426-0. — TekcT : 31eKTpOoHHbIH // JIaHb : 37eKTPOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/. — Pexxum noctyna: s
aBTOPH3. MOJIb30BATENCH.

4 Tycak, A.A. Marematuka: nocooue-penerutop : [12+]/ A.A. I'ycak, I'.M. I'ycak,

E.A. bpuunkosa. — 2-e u3za., crep. — Musck : Terpanut, 2018. — 720 c. : Tabun., rpad. — Pexum
nocryna: no noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=571716 . — ISBN
978-985-7081-97-4. — TekcT : 2NEKTPOHHBIH.

NHutepHeT-pecypcesl

5 http://graphfunk.narod.ru/

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

7 http://www.mathprog.narod.ru/
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4 KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI YUEBHOM

TACHATITAHBI

KOHTpOJIb OLCHKHU PE3YIbTATOB OCBOCHHA yqe6H0171 JUCHUILIMHBL OCYHICCTBJIACTCA
nmpenoaaBarcyicM B IIPOHECCEC MPOBCACHHA CaAMOCTOATCIBHBIX pa60T, IMUCBbMCHHLBIX OIIPOCOB,

IIPAKTUYECKUX  3aHATHM, TECTUPOBAHHA, A  TAKKE
WHJVBHIyaJIbHBIX 33JJaHUM, IIPOCKTOB, HCCIECIOBAaHUMN.

BBITIOJIHEHUA

00yJaromuMHCs

PesyiabTaTnl 00y4yeHus
(ocBOeHHBbIE YMEHMSl, YCBOCHHbIE 3HAHUS)

@®opMbl M METO/bI
KOHTPOJIA M OLEHKH
pe3yJbTATOB 00yUYeHHUs

B pesynbrate OCBOCHHS y4eOHOW MMCHUILIMHBI OOYYaIOITHIICS
JIOJDKEH YMETh:

o BBINOJIHATh apU(METHUYCCKHE JICHCTBUS HAJl YHCIIaMH,
coyueras YCTHBIC n IINUCBMCHHBIC IMIPUCMBI; HaXoJUuThb
NpUOJIMIKCHHBIC 3HAYCHHS BEJIMYMH U TOTPEIIHOCTH BBIYMCIICHU,
CpaBHHUBATDL YW CJIOBBIC BBIPAKCHU A,

o HaxXoAWTh 3HAYEHMsT KOpHSA, CTENeHH, Jorapudma,
TPUTOHOMETPUYECKUX BBIPA)KCHUM HAa OCHOBE OIPEACIICHHUS,
UCTONb3Yysl IpU HEOOXOAMMOCTH HHCTPYMEHTAJbHBIE CPEICTBA;
[I0JIb30BAThCS  NMPUOJMIKEHHOM  OLICHKOM TMpU  MPaKTHYECKHX
pacuerax;

. BBITIONHATh ~ MPeo0pa3oBaHUE  BBIPAKEHUH, MPUMEHS
(GbopMyTbl, CBSI3aHHBIE CO CBOMCTBAMHU CTEINEHEW, Jorapu(pMoB,
TPUTOHOMETPHUECKUX (YHKIIHIA;

° UCIOJIb30BaTh INMPUOOPETEHHbIE 3HAHUS U YMEHHUS B
IIPAKTUYECKON  JIEATENbHOCTH U  IOBCEAHEBHOW JKM3HM  JJIA
MPAKTUYECKUX pacdyeTroB 1o (opmyiam, BKIouYas Q(OpMYyJbI,
coJiepaKaIme CTEIICHH, paavKasbl, J0rapuQmbl u
TPUTOHOMETpHUUECKUE (YHKIUH, UCIOJB3YS NMPU HEOOXOAUMOCTH
CIPAaBOYHBIE MaTepHalbl W  IPOCTEHIINE  BBIUUCIUTEIbHBIC
YCTPOWCTBA;

. BBIUHCIIATh 3HAYEHUS 10 33/laHHOMY 3HAYEHMIO apryMeEHTa
IIPU pa3IMyYHbIX CO0C00ax 3adaHusl PYHKINU;

. OTIpEe/IeNIsATh OCHOBHBIE CBOMCTBA YMCJIIOBBIX (DYHKIIHH,
WUTIOCTPUPOBATh UX Ha rpadukax;

o CTpPOUTH TpadUKU H3yUYEHHBIX (PYHKUUH, WILTIOCTPUPOBATH
1o rpaduKy CBOMCTBA 3JIEMEHTaPHBIX (QYHKINH;

. UCIOJIb30BATh MOHATHE (DYHKIUM JUIsI ONUCAHUS U aHaIM3a
3aBHCHUMOCTCH BEIIUUHH,

o UCIOJIb30BaTh TMPUOOPETEHHbIE 3HAHUS U YMEHHUS B
IIPAKTUYECKON JIEATENBHOCTH W TOBCEJHEBHOW JKM3HM Ui
OMHUCaHMWsI C IMOMOINBIO (YHKUMH pa3IU4YHbIX 3aBUCHUMOCTEH,
Npe/CTaBICHUs UX TpadUuecKu, UHTEPIPETAIH IpaprKOB;

o HAXOJUTh MPOU3BO/IHBIE AJIEMEHTAPHBIX (PYHKIIHIA;
o HCIOJIb30BATh MIPOU3BOIHYIO TUISt MIPOBECHUS

Onenka 3a  yCTHBII
OTBET

Bribopounass mpoBepka
TeTpajeu

OueHka 3a yCTHBIM OTBET

Onenka 3a BBINIOJTHEHHUE
oOyyaroriei
CaMOCTOSITEIILHOU
paboTsl

O1eHKa 3a BBIOJHEHHE
JIOMAIITHETO 3aJaHus
O1ieHKka 3a BBINOJHEHHE
MPAKTHIECKON pabOThI

Onenka 3a BBITIOTHEHUE
oOyyarorei
CaMOCTOSITENTLHOM
paboTsl

Ornenka 3a BBITIOTHEHHUE
MPAKTHYECKON pabOThI

OI_IGHKa 3a BBbIIIOJHCHUC

MMPOBEPOYHON  paboOTHI;
OIleHKa TE€CTOBBIX
3aJlaHui;

Bribopounass mpoBepka
TeTpajen

OrneHka 3a BBITIOJIHEHHE
oOyyaromei
CaMOCTOSITEILHOU
paboTsl

O1nieHka 3a yCTHBIA OTBET
O1eHKa 3a BBIIOJIHEHHUE
oOyyaroniei
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NpUOJIMIKEHHBIX  BBIYUCICHHH,
XapakTepa Ha HaxOXJICHHE

pelmarb 3aJayd  [IPUKIIAJIHOIO
HauOONBIIETO W HAUMEHBIIETO

3HAYCHUS;

° BBIYHCIIATh B MPOCTEHIINUX CIy4asX IUIOMIATd W OOBEMBI C
HCTIOJIb30BAHUEM OMPEAECICHHOTO HHTErPaia;

° WCIIOIb30BaTh IPUOOPETCHHBIC 3HAHWS W YMEHHUS B

MPAKTUYECKOW JICSITEIBHOCTA W IIOBCEJIHEBHOW JKU3HU IS
peuieHusl 3aJad4, B TOM 4YHCIE COLMAIbHO-DPKOHOMHYECKUX U
bu3MYecKUX, Ha HauWOONbIIME W HAUMEHBIINE 3HAYCHUS, Ha
HaXO0XJAEHUE CKOPOCTH U YCKOPECHUS,

° peuiaThb palMoOHAIIbHEIE, MOKa3aTebHEIE,
norapuMUYECKHUe, TPUTOHOMETPUICCKIE YPABHCHHUS, CBOISIITUECS
K JJUHEWHBIM U KBAJIPATHBIM, a TAK)KE aHAJIOTUYHbIC HEPABEHCTBA U
CHCTEMEL,

. UCTOJIB30BaTh Irpa)UIeCKUid METOJ PEIICHUS YPaBHEHUH U
HEPABEHCTB;
o n300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH  PpEIICHUs

ypaBHGHHfI, HepaBeHCTB " CUCTEM C ABYMs HEU3BCCTHBIMU,

L] COCTaBJIATH nu pGHIaTI) ypaBHeHI/Ifl 158 HepaBeHCTBa,
CBA3BIBAIOIINEC HEN3BECCTHBIC BCJIMUYMHBI B TCKCTOBBIX 3adaydax;

L] HCIIOJIB30BATh HpI/I06peTeHHI)Ie 3HAHUSA H yMeHI/Iﬂ B
MPAKTUYECKOU  JICSITEIBHOCTH W  IIOBCEJIHEBHOW JKU3HU  JUIS
HOCTpOGHI/ISI U HCCIICO0OBaAHUA HpOCTCfIIHHX MATEMATUYCCKUX
MOJICIICH;

. pemars MpoCTeHIne KOMOWHATOPHBIE 3aJaud METOJIOM
nepedopa, a TakKe C UCIOIb30BaHUEM U3BECTHBIX (POPMYIT;

. BBIUUCTIATH B MPOCTEHUIIUX CIIy4asX BEPOSITHOCTH COOBITHIA
Ha OCHOBE I10JICYETA YNCIIA UCXO0B;

. WCIIOIB30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHUS B
MPAKTUYECKOU JEATEIIBHOCTU U MTOBCEIHEBHOW KU3HU I aHAIN3a
peaTbHBIX YUCIIOBBIX JTAHHBIX, MPEJICTABIIEHHBIX B BUE Tpad)UKOB U
qUarpamm, a Takxke JUid aHanu3a MH(QOpPMAalMH CTaTHCTUYECKOTO
XapakTepa;

. pacrno3HaBaTh Ha Y€PTEKaxX M MOJEISIX MPOCTPAHCTBEHHbIE
(bOpMBI; COOTHOCUTH TpPEXMEpPHBbIE OOBEKTHI C HMX OMNHCAHUSIMU,
HU300paKCHUSIMH,

. ONHCHIBATh  B3aUMHOE
MJIOCKOCTEM B TPOCTPAHCTBE;

. aHAIM3UPOBaTh B  MPOCTEHIINX
pacrosio)eHne 00beKTOB B IPOCTPAHCTBE;
o n300pakaTh OCHOBHBIE MHOTOTPAaHHMKU M KpPYIJIbIE Tena;
BBITIOJIHSITH YEPTEKH MO YCIOBHIM 33]1a4;

. CTPOUTH MpOCTEHIINe cedeHus KyOa, MPU3MBbl, TUPAMUIBL;

o peuiath MJIaHUMETPUYECKUE u mpocTeimune
CTEPEOMETPUYECKHE 3a/layd Ha HAXO0XKJICHHE T'€OMETPUUYECKUX
BEJINYUH;

o WCIOJIb30BaTh NPHU PEIICHUU CTEPEOMETPUUYECKHUX 3a]ad

PAaCIIOJIOKCHUC MMPAMBIX nu

clrydasax B3aMMHOC

CaMOCTOSITEIbHOM
paboThl

OrncHKa 3a BBINOJIHCHUE
JIOMAIIIHETO 3aJaHus

BriOopounass mpoBepka
TeTpajient
OneHKa 3a  TECTOBBIC
3aJaHusA

OreHka 3a BBIMIOJHEHHUE
PAKTHYECKOH pabOThI

OneHka 3a BBIIOJIHEHUE
MIPOBEPOYHOM pabOTHI
Onenka 3a BBINIOJTHEHHUE
oOyyaroriei
CaMOCTOSITENIbHOM
paboTsl

OneHka 3a BBINOJHEHUE
TECTOBOM pabOThI

Onenka 3a BBIIIOJIHEHUE
IPAKTHYECKON paboThI

Onenka 3a  yCTHBII
OTBET

Ornenka 3a BBITIOTHEHUE
oOyyarorei
CaMOCTOSITENTLHOM
paboTsl

OneHka 3a  TECTOBBIC
3aJIaHus

Onenka 3a  yCTHBII
OTBET

Bribopounass mpoBepka
TeTpajen

OrneHka 3a BBITIOTHEHHUE
oOyyaromei
CaMOCTOATEIIbHOMN
paboTsl

OneHka 3a  TECTOBBIC
3ajaHus

OleHKa 3a BBIIOJHEHUE
MPaKTUYECKON PabOThI
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IUTAaHUMETPUYECKUE (PaKThl U METOMBI;

° MPOBOJUTH JTOKA3aTEIbHBIE PACCYKAEHUS B XOAE PELICHUS
3a/1a4;
° WCIIOIb30BaTh IPUOOPETCHHBIE 3HAHWS W YMEHHUS B

MPAKTUYECKOW  JICSITEIBHOCTA W  IIOBCEJIHEBHOW JKU3HU IS
ucciaenoBaHus  (MOJCIHMPOBAHUS) HECIOKHBIX  ITPAKTUYECKUX
CUTyalluid Ha OCHOBE H3y4YeHHBIX (DOpPMYT M CBOWCTB GuUryp, a
TaKkK€ BBIYHCICHHs OOBEMOB U TIUIOMIQJEH IOBEPXHOCTEH
MPOCTPAHCTBEHHBIX TEJI MPU PEUICHUH MNPAKTUYECKUX 3aj]ad,
WCITIONIB3YS TIPH HEOOXOUMOCTH CIPABOYHUKH M BBIYUCITUTEIIBHBIC
YCTPOMCTBA.

B pesynbrate oCBOEHMsS Yyue€OHOW AMCLHUIUIMHBI OOYyYarolIUics
JIOJDKEH 3HATh:

o 3HaYeHWE MaTeMAaTU4YeCKOH HayKu MJs pelleHus 3ajad,
BO3HUKAIOIIUX B TEOPUM M MPAKTUKE; IIUPOTY U B TO KE BPEMs
OTPaHUYEHHOCTh NPHUMEHEHHUS MaTEeMaTHYeCKMX METOJOB K
aHAIN3Y U HCCJIEOBAHUIO IPOLIECCOB M SBJICHUN B IpHUpOJE U
00I111eCTBE;

. 3HAUEHUE IPAKTUKUA U BOIPOCOB, BO3HMKAIOUIMX B CaMOMU
MaTeMaTHKe Ui (OPMHPOBAHUS M PA3BUTUS MaTEeMaTUYECKON
HAayKH; MCTOPUIO  pa3BUTUA  IIOHATHS  4YHCIA,  CO3JaHUsA
MaTE€MaTU4eCcKoro  aHajau3a, BO3HUKHOBEHMS U pa3BUTHUSA
TE€OMETPHUH;

. YHUBEpCaIbHBIN XapakTep 3aKOHOB JIOTUKHU

MaTeMaTHYECKUX pPAaCCyXICHHH, HX TPUMEHHMOCTb BO BCEX
00J1aCTAX YeJIOBEYECKON AEATENbHOCTH;
. BEPOSTHOCTHBI  XapakTep
OKpYXaroIlero Mupa.

Pa3JIMIHBIX mponeccoB

OneHKa 3a  TECTOBBIC
3aJaHusA

BriOopounass mpoBepka
TeTpajeu

O1eHKa 3a BBIIOJIHCHHE
oOyyaroriei
CaMOCTOSTENLHON
paboTsl

OueHka 3a BBITIOJIHCHNE
NPaKTUYECKUX paboT
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