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1 TACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOM JUCITATIINHBI

Marematuka
1.1 O6nacTe npuMeHenns padoyeii MporpaMmsl
Pabouass mporpamma y4eOHOW IUCIMIIIMHBI SBJISIETCS YACThIO MPOrpaMMbl MOJITOTOBKH
crenuanucToB cpenHero 3seHa B coorBerctBuu ¢ PI'OC mo cmemumansHocTrn 08.02.01
CTpouTensCTBO M AKCIUTyaTalus 30aHUH U COOPYKEHUH.

1.2 MecTro y4eOHOH IMCHUILUIMHBI B CTPYKType NporpaMMbl  MOATOTOBKH
CIeNATNCTOB CPe/IHEro 3BeHa:
YueOHas JTUCIUILINHA «MaremaTka» SIBJIIETCS npoUILHOM UKJIa
0011e00pa30BaTEIbHON TOATOTOBKH CTYIEHTOB.

1.3 Hean u 3aga4u y4yeOHOM TUCUMILUIMHBI — TPeOOBAHMS K Pe3yJibTATAM OCBOCHMS
Y4eOHOH TUCUUIIMHBI:

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 YHUCIIOBbIC BBIPAKECHMUS;
° HaxOJIUTh 3HAYCHHS KOPHS, CTCIICHH, JorapudMa, TPUTOHOMETPHUCCKUX BBIPAKCHUIN Ha
OCHOBE OMpEJeNieHUs], HUCIHONb3ysl MpPU HEOOXOJUMOCTH HHCTPYMEHTAlbHBIE CpPEICTBA;
MOJI30BaTHCS MPUOIMIKEHHON OIIEHKOM ITPH MPAKTHYECKUX pacyeTax;

o BBINIOJIHATE TPeo0pa3oBaHUE BBIPAKECHUH, TNPUMEHAS (OPMyYJbI, CBSI3aHHBIE CO
CBOICTBaMH cTerneHei, JorapumMoB, TPUTOHOMETPUUYECKUX (PYHKIINA;
. UCIIOJIb30BaTh MPUOOPETCHHbIE 3HAHHMS U YMEHHUS B MPAKTHYECKON EATEIbHOCTH U

MOBCEHEBHON JKM3HU IS TPAKTUYECKUX pPacdyeToB 1O QGopMmysaM, BKIOYas (HOpMyIIbL,
coJiepKallie CTENeHM, PaJuKaibl, JorapupmMbl U TPUTOHOMETpUYECKHE (YHKIIMH, 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 (DYHKUUH, WIUIIOCTpUPOBaTh HUX Ha
rpadukax;

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

o UCIOJIb30BATh MOHATHE (DYHKIIMHU JJIS1 OMUCAHUS M aHAJIN3a 3aBUCUMOCTEH BEIUYMH;

o UCIOJIb30BaTh NPUOOPETEHHbIE 3HAHMS M YMEHHUS B NPAKTHYECKOM JEATENbHOCTH U

MOBCEHEBHOM JKM3HM JJIi ONMCAHHUS C TOMOIIbIO (YHKUMH pPa3IUYHBIX 3aBUCHUMOCTEH,
MPEJICTaBICHUSI UX TpapUUeCKH, HHTEPIIpETallMU I'PpadUKOB;

o HAXOJUTh POU3BO/IHBIE 3JIEMEHTAPHBIX (PYHKIIHIA;

o UCIIOJIb30BaTh MPOU3BOJIHYIO JJISi MPOBEAEHUS MPUOIMKEHHBIX BBIUMCICHHUM, pellaTh
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 NPAKTHUYECKOM NEATENbHOCTH U

MOBCEHEBHOM KW3HM JJIsl PEIICHHWs 3aJad, B TOM YHCIE COLUATbHO-DKOHOMHYECKUX U
Gu3NYeCKuX, Ha HaWOOJBIINE W HAUMEHBIINE 3HAYCHHS, HA HAXOXKJICHHE CKOPOCTH |
YCKOPEHHUS;

. pemars paluoHallbHBIE, TOKa3aTeNlbHbIe, JorapuMuuecKkue, TPUTOHOMETPHUYECKHE
YpaBHEHUs, CBOJSIINECS K JTUHEHHBIM M KBaJIpaTHBIM, a TaK)K€ aHAJIOTMYHBIE HEPABEHCTBA U
CHCTEMBI,



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

° n300pakaTh Ha KOOPJAMHATHOM TIJIOCKOCTH PEIICHUs] 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 MaTEMaTHUYCCKUX
MOJCIEH;

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

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

° WCIIOIb30BaTh NMPUOOPETECHHBIC 3HAHWS M yYMEHHUS B TPAKTUYECKOW JACSITCIBHOCTH M
MOBCETHEBHON KM3HU JUIsI aHAJM3a peajbHbIX YHCIIOBBIX JIaHHBIX, MPEJACTABICHHBIX 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 ONUCAHUSIMHU, U300PAKEHUAMU;

o OIMCHIBATh B3aUMHOE PACIIOJIOKEHHUE MPSIMBIX U INIOCKOCTEH B IPOCTPAHCTBE;

o aHAJIM3UpPOBaTh B MPOCTEHIIMX ClIy4asx B3aUMHOE pACHOJOXKEHHE OOBEKTOB B
IIPOCTPAHCTBE;

o n300pakaTh OCHOBHBIE MHOTOTPAHHUKM W KPYIJIbIE TeJa; BBIMOJHATh YEPTEKH I10
YCIIOBUSM 3ajiay;

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

o pelaTh IaHUMETPUUECKUE U MPOCTEeHIIne CTepeOMeTpUYECKHE 3a/1a4l Ha HaXOXKJCHHUE
reOMETPUYECKUX BEIHYUH;

o UCIOJb30BaTh MPU PEIIEHUH CTEPEOMETPHUECKUX 3a/ay IUIaHMMEeTpUyeckre (BakTbl U
METO/IbI;

o MIPOBOAUTD TOKA3aTEeIbHbBIE PACCYKICHUS B XO/1€ PELLICHUS 3ajay;

o UCIOJIb30BaTh NPUOOPETEHHbIE 3HAHMS M YMEHHUS B NPAKTHYECKOM JEATENbHOCTH U

MOBCEHEBHOM KM3HM JJIs1 HUCCIeAOBaHMUs (MOAETMPOBAHMSA) HECIOXKHBIX MMPAKTHUYECKHX
CUTyallUll Ha OCHOBE M3YYEHHBIX (OPMYJ] U CBOHCTB (UTYp, a TAKKE BBIYMCIECHUS 00BEMOB U
IJIOMIAJEH IOBEPXHOCTEM IIPOCTPAHCTBEHHBIX TEI IPU PELIEHUH IMPAKTUYECKUX 3aj]ad,
UCIOJIB3YS IPU HEOOXOJUMOCTH CIIPAaBOYHHUKHU U BBIYMCIUTENbHbBIE YCTPONHCTBA.

B pesynbrare ocBoeHUS yueOHOM MUCIUIUIMHBI O0YYAIOIIHIICS JOKEH 3HATD:
o 3HAQYEHHE MaTEeMaTUYeCKOW HayKW Ui DPEIICHUs 3a/ad, BO3HUKAIOIIMX B TEOPUU H
MPaKTUKE; IUPOTY U B TO K€ BPEMsI OTPAHMUYEHHOCTh MPUMEHEHUSI MATEMATUUECKIX METOJIOB K
aHAJIN3Y U UCCIIEA0BAHUIO MPOLIECCOB U SIBJICHUN B IPUPOJIE U OOIIECTBE;
. 3HaUY€HHE TPAKTUKH M BOIMPOCOB, BO3HMUKAIOIIMX B CaMOW MaTeMaTUKe JUIs
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 00JIACTSAX YEIOBEUYECKOM NesTeTbHOCTH;
. BEPOSITHOCTHBINM XapaKTEp Pa3IMUHBIX IIPOLIECCOB OKPYXKAIOLIErO MUpA.

OcBoeHue conepxaHus ydeOHOW nucuuIinHbl «MaTtemaTnkay 00ecleunBaeT JOCTHKCHHE
00y4JarOIIUMUCS CICIYIOIINUX Pe3yIbTaTOB:

o JINYHOCTHBIX:
— c(hOpPMHUPOBAHHOCTh MPEACTABICHUN O MaTeMaTHKE KaK YHUBEPCAIbHOM S3bIKE HAYKH,
CpE/ICTBE MOJICTTUPOBAHUS SIBICHUN U MIPOIIECCOB, UJIEAX U METO/IaX MAaTEMATHKH,
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— MMOHMMAHHWE 3HAYUMOCTHM MAaTEMaTUKU JUIsi  HAay4YHO-TEXHUYECKOTO  Iporpecca,
c(OpPMUPOBAHHOCTh OTHOIICHHUS K MaTEMaTHKE KaK K YacTH OOIIEYeNIOBEUeCKOW KYIbTYPHI
yepe3 3HAKOMCTBO C HCTOPHUEH pa3BUTHUSI MATEMATHUKH, SBOJIIOIIMEH MaTeMaTHYECKUX UCH;

— pasBuTHE JIOTHYECKOT0 MBIIICHHUS, MIPOCTPAHCTBEHHOTO BOOOpaKEHUS,
AITOPUTMUYECKON KYJIbTYPbl, KpUTHYHOCTH MBIIIICHHS HA YPOBHE, HEOOXOAMMOM JJist Oy MyIen
npodecCuoHaNbHOM NeTeIbHOCTH, JUISl IPOJOJIKEHHsI 00pa30BaHus U caMo00pa30BaHus;

— OBJIaJICHHE MaTeMAaTUYECKUMHU 3HAHUSIMU U YMEHHUSIMH, HEOOXOAUMBIMH B IIOBCETHEBHOM
J)KU3HHM, 11 OCBOCHHUS CMEXKHBIX CCTECTBEHHOHAYYHbBIX JUCHUIUIMH ¢ JUCHUIUIMH
npoecCHOHANBHOrO 1MKJA, JUIS IOJydyeHus o0pa3oBaHUA B 00JacTsAX, HE TpeOyrommx
yTiyOJIeHHONW MaTeMAaTHYECKOM MOATOTOBKH;

— TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO, B TOM YHCJIE CamMOO0Opa3OBaHUIO, Ha
NPOTSKEHUH BCEW KU3HU; CO3HATEIHbHOE OTHOIICHHE K HEMPEephIBHOMY OOpPa30BaHUIO Kak
YCIIOBHIO yCIEITHOM MpodecCnOHATbHOMN 1 00IECTBEHHON AeSITEILHOCTH;

— TOTOBHOCTh U CIIOCOOHOCTH K CaMOCTOSTEIHHOW TBOPYECKOW ¥ OTBETCTBEHHOM
NESTEIbHOCTH; TOTOBHOCTh K KOJUIEKTUBHON paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMU B
00pa30BaTesbHOM, O0IIECTBEHHO MOJIE3HON, yUeOHO-UCCIIE0BATENbCKOM, IPOEKTHOW U JIPYTUX
BUJIAX JESITENbHOCTH;

— OTHOIIICHHE K MPO(ECCUOHAIBHOMN NeATENbHOCTH KaK BO3MOXKHOCTH yUacTHsl B PEIICHUU
JUYHBIX, OOIICCTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIIMOHATBHBIX ITPOOIICM;

. MeTanpeIMeTHbIX!

— YMEHHE CaMOCTOATENIBHO ONpEAENATh LEIu JAEATEIIBHOCTH M COCTAaBJIATH IIJIaHBI
JeATEIbHOCTH,

— CaMOCTOATENIBHO OCYILECTBIIATb, KOHTPOJUPOBaTh U KOPPEKTUPOBATH JAEATECIBHOCTD;
HCIIOJIB30BaTh BCE BO3MOXKHBIE PECYPCHI U JTOCTUKEHUS IMOCTABICHHBIX LIEJIEH U pealu3alnuy
IIJIaHOB JIEATEIIBHOCTH;

— BbIOMPATh YCHEIIHbIE CTPATETUH B PA3JINYHBIX CUTYalUsX;

— 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 IOMCKY METOJOB pEeIleHus
MIPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIMYHBbIX METOI0B II03HAHUS;

— TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITENIbHON HH(pOpMAIlMOHHO-TIO3HABAaTEIbHON
NeSITeIbHOCTH, BKJIIOYAsh YMEHHME OPUEHTHPOBATHCSA B PA3IMYHBIX MCTOYHMKAX HH(OpMAIuH,
KPUTHYECKH OLICHMBaThb W MHTEPIPETUPOBAaTh WH(GOPMAIMIO, TOJYyYaeMyl0 H3 pa3IMYHBIX
VUCTOYHMKOB; BIAJCHUE S3BIKOBBIMU CPEICTBAMM: YMEHHE SICHO, JIOTUMHO U TOYHO M3Jararb
CBOIO TOYKY 3PEHUS, UCIIOJIb30BaTh aJICKBATHBIE S3BIKOBBIE CPE/ICTBA;

— BJIa/ICHUE HaBbIKAMM II03HABATEJIbHOM peQuieKcuM KaK OCO3HaHUS COBEpIIAEMbIX
JIEMCTBUM Y MBICIUTEIBHBIX IIPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHUM, I'PAHULl CBOETO 3HAHUA U
HE3HaHMS, HOBBIX ITO3HABATEIBHBIX 33/1a4 U CPENICTB IS UX JOCTHKEHUS;

— LEIeYCTPEMIICHHOCT, B IIOMCKaX U TPUHATUU PEUIeHHH, COO0pa3UTENbHOCTh H
UHTYHUIMS, Pa3BUTOCTh IMPOCTPAHCTBEHHBIX MPEACTABICHUN; CIIOCOOHOCTh BOCHPHUHUMATH
KpacoTy U TapMOHHIO MUDA;

L4 NpeaIMETHBIX.

— C(I)OpMI/IpOBaHHOCTB HpeI[CTaBJ'ICHI/Iﬁ O MAar€MaTuKE KaK YaCTHu MI/IpOBOI>'I KYJbTYpPBI U
MECTEC MAaTCMaTHUKHU B COBpeMeHHOﬁ OUBUIIN3allUH, croco0ax omucaHus SBJICHUMN PpEaJIBbHOIO
MHpa Ha MATCMATHUYCCKOM A3LIKC, C(I)OpMHpOBaHHOCTB HpeI[CTaBJ'ICHI/Iﬁ 0 MaTCMaTHYCCKUX
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MOHATUAX KaK BaXHEHIIMX MATEMaTHYECKUX MOJEISX, MO3BOJIAIOIIMX OINUCHIBATH U HU3y4daThb
pa3HbI€ MIPOLIECCHI U SBICHUS;

— [IOHMMAaHHUE BO3MOKHOCTH aKCMOMAaTUYECKOTO ITOCTPOEHUSI MAaTEMAaTUYECKUX 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, CTEHNEHHBbIX, TPUIOHOMETPUYECKHUX YpPABHEHUH 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 MAaTEMaTHYECKOIO aHaIu3a
U MX CBOWCTBaX, BIAJCHHE YMEHHUEM XapaKTEepHU30BaTh MOBEACHUE (QYHKIUI, MCIOIH30BAHUE
MOJIyYEHHBIX 3HAHUM J1JIs1 ONMCAHUs U aHAJIN3a PEaIbHbIX 3aBUCUMOCTEN;

— BJIAJICHUE OCHOBHBIMU MOHATHSIMU O IUIOCKMX W NPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX
¢durypax, uX OCHOBHBIX CBOWCTBAX;

— c(OPMHPOBAHHOCTh YMEHHS pACIO3HABAaTh T'€OMETPHUYECKHE (UTYphl 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 ~ MPEACTAaBICHUM O TMpoueccax U SBICHHUSIX, 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 MIPOrPaMM MPU PELICHUU
3azay.

[Tponecc n3yyeHus JUCUUIUIMHBI HApaBjIeH Ha (JOpMUPOBAHHE CIEAYIOLUIMX KOMIIETECHIINII:

OK 01. BeoiOupate cmoco0bl pemieHus 3agad  NpoQecCHOHAIbHOW  JI€ATEIbHOCTH,
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 MO0 (PUHAHCOBOM I'PAMOTHOCTHU B PA3JIMYHBIX )KU3HEHHBIX CUTYAIHSIX.

OK 04. DddexTuBHO B3auMoACHCTBOBATH U pPaOOTaTh B KOJUICKTUBE U KOMaH/IE.

OK 05. OcyniecTBiATh YCTHYH0 M NHCBMEHHYI0 KOMMYHHUKAILMIO Ha TOCYAAPCTBEHHOM SI3BIKE
Poccuiickoit @deneparuu ¢ yueToM 0COOEHHOCTENW COLMABHOTO U KYJIbTYPHOI'O KOHTEKCTA.

OK 06. [IposBiATh Ipa)IaHCKO-NATPUOTHYECKYIO MO3ULUIO, JIEMOHCTPUPOBATH OCO3HAHHOE
MOBE/IEHNE HAa OCHOBE TPAJUIMOHHBIX OOIIEYEIIOBEYECKUX IIEHHOCTEH, B TOM YHCIE C YYETOM
rapMOHU3ALUN MEXHALIMOHAJIBHBIX U MEXPEIUTHO3HBIX OTHOIIECHHH, MPUMEHSTh 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 KyJIbTYpbl JJII COXPAHEHHUS M YKPEITJICHHS
3I0pOBbsI B Tpolecce Mpo(hecCHOHATBHOW JEATeNIbHOCTH U TOJEp’KaHus HEeoO0X0IUMOro
ypOBHS (PHU3HUECKOI MOATOTOBIEHHOCTH.



2 CTPYKTYPA U COJEPKAHUE YUYEFHOM JJUCIUATLJIMHBI

Bup yuedHoii paboTbl O0bem yacoB
MaxkcuMmajibHasi ydeOHas Harpy3Ka (Bcero) 336
O06s13aTesibHAs ayAUTOPHAsI ydyeOHAasi HATpy3Ka (Bcero) 312

B TOM YHCJIC:

J1a00paTOpHBIC PAOOTHI -

[IPAKTUYECKUE 3aHSITHS 142
KOHTpOJIbHAsI paboTa 1
KYpCOBOM MPOEKT -
caMoCTOsITeNIbHAsL pPaboTa 00yJaromerocs 10
KoncyabTanuu 8
[TpomexxyTouHas artectanus B popMe KOHTPOJIHHON pabOThI, SK3aMEHa 6




2.1 TemaTnyecKkuii MJIAH U coJepKaHue Y4eOHOH TMCHMIIMHBI MaTemMaTuka

Kou1-Bo yacosn OcBa | Ypos
10 pasjejam uBae | eHb
U TeMaM Mble | OcBOE
g Jj1eMe | HUs
HaumenoBanue T
Ne . = = TpebGoBaHue K pe3yJibTaTaM 0CBOCHHS HTBI
3aHATHI, JIa0OpATOPHbBIE U NPAKTHYECKHE == E o
3aHATHA o =E 2 AUCHMILTUHBI KoMI
3aHATHA = 2 2 9
@ S B g eTeHI
2 i .
= 78381 ui
= ® 4
-] = 9
~ 4
5
1 2 3 4 &)
Paznen 1 IloBTOpeHHe Kypca MaTeMaTHKH OCHOBHOI 18
IIKOJIBI
Tema 1.1 Lenp w 3amaum MaTeMaTUKd TPH OCBOCHUH 2 3HaTth: 3HaueHWe Maremarnuecko Hayku g | OK 01
CIeLUaTbHOCTH peleHus 3a1a4, BO3HUKAOIUX B TeopuH U npaktuke; | OK 02
1 Marematrika B MPaAKTHYECKON JEATEIbHOCTH. 2 3HAQUYEHHE MPAKTUKH W BOIMPOCOB, Bo3HMKaromux B | OK 03 1
Ilenn wu 3agaud  U3ydeHUs MaTeMaTUKU B caMoil mMatematuke ans QgopmupoBanus u passutusa | OK 04
YUPEXKACHUSIX CpEeAHEero mpodheccHoHaIbHOIO MaTeMaTHYeCKON HayKu; UCTopuio pa3Butus noHstus | OK 05
o0pa3oBaHusl. 4HCJla, YHHUBEpCAJIBHBIN XapakTep 3akoHOB Jsoruku | OK 06
MaTeMaTHYECKUX PacCyX ACHUN, UX MpUMeHUMOcTh Bo | OK 07
BCEX 00JIACTSIX YEJIOBEYECKOM JIeATEIbHOCTH.
Tema 1.2 Yncna v BbIYUCTICHUS 4
2 JeiicTBus C MI0JIOKUTEIbHBIMU " 2 YMeTh BBINONHATh JEHCTBUSA C IOJOKUTEIBHBIMU U 1,2
OTPULATEIIbHBIMU ~ YHUCJIAMM,  JIEWCTBUS  C OTPULATENIbHBIMU YHCIIAMU, JEHUCTBUSA C JApPOOSIMH,
apoOsMu. JIeHCTBUS CO CTENeHsSMH, (OpMYIIbI JeWCTBUSA CO CTENEHsSMH, OIEepupoBaTh (Gopmynamu
COKPAILEHHOT0 YMHOKEHHSL. COKPAILEHHOTO YMHOEHHSI.
3 IIpocThie U CI0KHBIE IPOLIEHTHI. 2 YMeTh: HAaXOAWUTh NPOLEHT OT 4YHCIA, YHUCIO IO
3aJIaHHOMY IIPOLIEHTY
Tema 1.3 I'eomeTpus Ha NIOCKOCTH 2
4 Bunpl miockux GUryp 1 Ux miomab. 2 3HaTh: BUABI TUIOCKUX (UTYP U YMETh BBIUUCIATH UX
IJIOLIAAN
Tewma 1.4 YpaBHeHUs 1 HEpaBEHCTBA 4




5 Jluneiinble, KBaApaTHBIC, APOOHO — JIMHEHHBIC 2 YMeTh: pemath JIHHEHHBIE, KBaJpaTHbIC, APOOHO —
YpaBHEHHS. JVHEWHbIE YPABHEHUS U HEPABEHCTBA
6 Jluneiinble, KBaApaTHBIC, APOOHO — JIMHEHHBIC 2
HEpaBEHCTBA.
Tema 1.5 CucteMbl ypaBHEHH 1 HEPABEHCTB 4
7 CucreMbl IMHEHHBIX M HEJIMHEHHBIX YPaBHEHUH. 2 YMeTh: pemars CUCTEMbI JUHEHHBIX U HEJIUHEHHBIX |,
8 Cucrembl HEpaBEHCTB. 2 YPaBHEHUN U CHUCTEMbI JJUHEHHBIX HEPABEHCTB
Tema 1.6 BxogHo#l KOHTPOJIb 2
9 Brruucnenus u npeobpazoBaHus. YpaBHEHHS U 2 YMeTb BBIMOMHATH alreOpandeckue MpeodpazoBaHUs
HepaBeHCTBA. [ 'eoMeTpus Ha IIOCKOCTH. u BBIUHCIICHHUS, UCTIOJIB3YS neicTBus c
IOJIO)KUTEIbHBIMU U OTPULIATEIBHBIMU  UYHCIaMH,
NeCTBUS C JpoOsSIMH, JEHCTBUS CO CTEHEHSIMH,
(OpMyJIBI COKpAIIEHHOTO YMHOXCHHUS; BBIUYUCIATH
AJIEMEHTHI U IIOIAIU TIOCKUX QUryp
Pa3nen 2 KoMmjiekcHEIE YHCJIA 4 3HaTh MOHSITHE KOMIUIEKCHOTO YHCIIA; YMETh: BBIIOJHATh JEHUCTBUSA C
KOMIUICKCHBIMA 4YHCIaMH B anreOpanueckoil Qopme, HaXOAUTh MOIYJb
KOMIUIEKCHOTO YHClia
10 ITonsarue KOMILIEKCHOT'O YHCIIa. Buner 2 3HaTh W yMeTh:  BBINOJHATH  jedctBus ¢ | OK 01 1,2
KOMIUIEKCHBIX qucel. dopma 3anucu KOMIUIEKCHBIMU YHCJIaMHM B ajiredpandeckoil ¢opme,
KOMIIJIEKCHOTO qucia (reomeTpuyeckas, HaXOAWTh MOAYJIb KOMIUIEKCHOTO YHCIa
anredpanydeckasi, TPUrOHOMETPHUUECKas).
11 JleWicTBUA C  KOMIUIEKCHBIMM ~ YHCJIaMU B 2
anredpandeckoit popme.
Pa3nes 3 YpaBHeHHs M1 HEPABEHCTBA 20 YMeTp  omepupoBaThb  NOHATHSMH:  TOXKIECTBO, TOXIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPAaBEHCTBO, CHCTEMa YpaBHEHHH W
HEPAaBEHCTB, PAaBHOCWIBHOCTb YPABHEHHMH, HEPABEHCTB M CHUCTEM,
10 | paumoHanbHBIE, YMETh pelIaTh ypaBHEHHs, HEPABEHCTBA M CHCTEMBI C
IIOMOLIBIO Pa3JIMYHBIX MPUEMOB; IPUMEHITh YPAaBHEHUS, HEPABEHCTBA,
WX CHCTEMbI JJs pELIeHUs MaTeMaTH4YecKuX 3aJady MU 3ajad U3
pa3nuyHbIX 00JacTell HAyKH U peabHOM KU3HU
Tema 3.1 PaBHOCHIBHOCTP YpPaBHEHHMI U HEpPABEHCTB. 8 6
OO1u11e METObI pelIeHus!
12 [IpakTHueckoe 3aHATHE. PaBHOCHIIBHOCTB 2 YMmeTh pemath ypaBHeHUs, HepaBeHcTBa U cucteMbl ¢ | OK 01 1,2
YPaBHEHUH. OOmme  MeToAbl  pelleHus 2np | NOMOIIBIO Pa3IMYHBIX IPUEMOB; IPUMEHSATH OK 02
YpaBHEHUH. YpaBHEHUS, HEPABEHCTBA, X CUCTEMBI ISl PELICHUS OK 03

10




13 [IpakTrueckoe 3aHSTHE. PaBHOCHIBHOCTE 2 MAaTeMaTUYECKUX 3a/1a4 U 3a7a4 U3 Pa3IMYHbIX OK 04
HepaBeHCTB.  OOmme  Meroabl  pelleHus 2np | obnacTel HAYKH U peasIbHON KU3HH OK 05
HEpPABEHCTB. OK 06

14 Onpenenureny BTOPOrO M TPETHETO IMOPSAIKOB. 2 3HaTh: METOJIbI BBIYHCIICHUS onpenenureneit Broporo | OK 07
Meton Kpamepa B pelieHMM CUCTEM JIMHEHHBIX U TPEThEro NopsakoB, popmyisl Kpamepa
YPaBHEHUH.

15 [IpakTnueckoe 3ansithe. Pemenue cucrem 2 o YMeTh: periath CUCTEMBI JIMHEHHBIX YPaBHEHUM
JIMHEWHBIX ypaBHeHHu MetogoM Kpamepa. P meronoMm Kpamepa

Tema 3.2 I'paduueckuii MeTom pemieHUS ypaBHCHHH, 8 2
HEPABEHCTB
16,17 | O6mue MeTobl pelIeHHs] HEPABEHCTB (TIepexoq 4 YMeTh peniaTh HEPaBEHCTBA C MOMOUIBIO PA3JIMYHBIX 1,2
OT CpaBHEHHS 3HAYCHUH (PYHKIUHM K CPAaBHEHUIO IPUEMOB
3HaYeHUH  apryMeHTOB Il  MOHOTOHHBIX
(GyHKIMHA, METOA MHTEPBAJIOB, (PYHKIMOHAIHHO
— rpadudecKuil MeTOx).

18 I'paduueckuii MeTo peleHus] HEPABEHCTB U UX 2 YMeTh pemiath HEPABEHCTBA U UX CUCTEMBI
CHCTEM rpaMuecKUM METOJI0OM

19 IIpakTuyeckoe 3aHatue. Pemienue ypaBHeHUH u 2 2np YMeTb pemars ypaBHEHHs. U HEPAaBEHCTBA C OMOILBIO
HEPABEHCTB. pa3IMYHbIX IPUEMOB

Tema 3.3 YpaBHEHHUS U HEPABEHCTBA C MOJYJIEM 2

20 . Onpenenenne  monyna.  Ilpocreiimune 2 YMeTp  pemate  OpOCTEWIIME  ypaBHEHUA U 1,2
YpaBHEHUs c MOJIYJIEM. [Ipocreimue HEPABEHCTBA C MOJyJIEM
HEPABEHCTBA C MOJIYJIEM.

Tema 3.4 CocraBineHue U pelieHHe NPOo(HecCHOHAIBHBIX 2 2mp
3a/1a4 ¢ IOMOUIbI0 YPaBHEHUH.

21 IIpakTnueckoe 3aHsATHE. PeleHne TEKCTOBBIX 2 YMeTh TNpUMEHATh YpaBHEHUS, HEpPaBEHCTBA, HX 1,2
3ajad. 2np CUCTEMBbl JJI1 pEIIeHHUs MaTeMaTH4ecKUX 3anad |

3aJa4 M3 passIMYHbIX O0JIaCTed HAayKh M pealbHOM
KHU3HH
Pa3nen 4 Crenenn n kopuu. CreneHHas QyHKIUs 18 3HAaTh: CBOMCTBA CTENIEHU U KOPHS
12 YMeTh: HaXOAUTh 3HAYEHUs] KOPHS, CTEIIEHH, HA OCHOBE OIpe/eIeHMUs,
UCHOJb3ysd MpU HEOOXOAMMOCTH HMHCTPYMEHTAJbHbIE CPEJCTBA;
T10JIb30BaThCs MPUOIMKEHHOMN OLIEHKOM MpU NPAaKTHYECKUX pacdyeTax
Tema 4.1 Crenennas (QyHKIHsI, ee CBOMCTBa 10 6 ’ OK 01 ‘
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22 KopHu HaTypanbHOM CTENEHU U3 YUCIa U UX 2 OK02| 1.2
CBOICTBA. OK 03
23 Ipaxtuyeckoe 3ausTHe. DYHKIME VX , HX 2 ) OK 04
rpauKH M CBOKMCTBA. P Vvers: HaXOJIUTh 3HAYCHUS KOPHS, CTETICHH, Ha OK 05
24 CTeneny ¢ JAeiCTBUTENLHBIM OKa3aTelleM, X 2 OCHOBeE ompejielie s, UCHoNb3ys npu Heodxoaumoctu | OK 06
CBONCTBA. MHCTPYMEHTAJIbHbBIE CPEJICTBA; [10JIb30BATHCS OK 07
25 HpaKTI/I‘leCKOC zaastue. CrterneHubie (byHKHI/II/I, 2 o HpHGHH)KeHHOfI OLIEHKOU IIpU NPaKTUYCCKUX pacdeTax
uX rpadMKu ¥ CBOMCTBA. P
26 [Ipaktrueckoe 3anstue. [IpeodpazoBanue 2 2up
CTETIEHHBIX BBIPAKCHUH.
Tema 4.2 UppanoHaibHble ypaBHEHUs U HEPaBEHCTBA 8 6
27 WppanmonaibHble ypaBHEHHUS. 2 1,2
HppaunoHaibHble HEPaBEHCTBA.
VYMeTb perarh HeCI0KHbIe UPPALMOHAIbHbIE
28,29 | Ilpaktuueckoe 3anstue. [IpeoOpazoBanue 4 .
N 4np | ypaBHEHHUS U HEPABEHCTBA; BBHIIIOIHATH }
npeoOpa30BaHUs UPPALUOHAIBHBIX BBIPAKECHUN
30 [IpakTnueckoe 3anstue. Pemenue 2 2np
MppaMOHATLHBIX YPaBHEHH U HEPABCHCTB.
YMeTh ucnosabp30BaTh rpaguK MOKa3aTenbHON (QYHKIUM Ui U3y4YEeHUS
Paspnen S Iloka3zareinbHast QyHKIUSA 10 3 IPOLIECCOB U 3aBUCUMOCTEW IPU PELIEHUH 3a/1ad U3 JPYrHX Y4eOHbIX
NPEIMETOB M U3 peallbHON KHU3HH, PELICHUs [TOKa3aTeIbHbIX YPaBHEHUM
Y HEPaBEHCTB
31 ITokazarenbHast ~ QyHKUUsA, ee rpapuk u 2 OKOI | 172
CBOMCTBA. OK 02
32 [IpakTHueckoe 3aHsTHE. [Toka3zaTenbHbie 2 o OK 03
ypaBHEHHUSI. P OK 04
33 IIpakTnueckoe 3aHSTHE. IToxazarenbHble 2 o YMeTb cTpouTh rpadyk MOKa3aTelbHON QyHKINH; OK 05
HEPaBEHCTRA. P pelaTh MoKa3are/ibHbIe YPaBHEHHsI U HEPaBEHCTBA OK 07
34 IIpakTnyeckoe 3aHatue. Pemenue cucrem 2 2np
MTOKA3aTeIbHBIX YPaBHEHHIA.
35 [IpakTnueckoe 3aHATHE. Pemenue 2 2np
MOKa3aTeIbHBIX YPAaBHEHHI U HEPABEHCTB.
Paspnen 6 Jlorapugmel. Jlorapupmuyeckas pyHkuus 24 YMeTh ucHoab30BaTh Tpaduk JorapupmMuuecKon byHKIMM 1715
1p | M3YHUeHUS MPOIECCOoB 1 3aBHCUMOCTEH MpHU PELIeHUH 3aJad U3 JPYrHx

y4eOHBIX  MpPEeAMETOB W U3  PEabHOM  KU3HU,  pELIeHHS
JOrapu(pMHUECKUX YpaBHEHUH 1 HEPABEHCTB

12




36 Jlorapudm uncna. OcHOBHOE JOTapu(MHIECKOE 2 OKO1 | 1.2
TOXKIECTBO. JlecATUYHBIE M HATypaJbHBIC 3HaTh: onpeaeneHue Jorapudma, BUAbI JorapupmMoB OK 02
Jorapu(dMBbl, YUCIIO €. OK 03

37,38 | CeoiictBa norapudmon. Ilepexoq k HOBOMY 4 YMeTh MOIB30BaThCS CBOMCTBAMU JOTapu(MOB OK 04
OCHOBAHHIO. JlorapudmupoBanue u Nwmets nousTHe 0 Torapu@MUpOBAHUM U OK 05
MMOTEHIIMPOBAHHUE. MIOTEHIIMPOBAHUH OK 07

39,40 | IlpakTuyeckoe 3ansarue. [IpeoOpazoBanms 4 . YMeTh BBINIOIHATH HECIOXKHBIE TIPEOOpPa30BaHUS
Jorapu()MUYECKUX BhIPAKCHHIM. P Jorapu(pMHUECKUX BBIPAKECHUN

41 Jlorapudmuueckas GyHKIUs, ee rpaduk u 2 'YMeThb cTpouTh rpaduk JorapuGMudecKkoi GyHKIUNA
CBOMCTBA.

42 Jlorapudmuueckue ypaBHEHUs, OCHOBHbBIE 2 YMeTh pemath gorapuMuuecKkue ypaBHEHUS U
MIPUEMBI UX PEIIeHUs (METO/ BBEICHUS HOBOM JorapupMUIECKie HEPaBEHCTBA
MePEMEHHO, METO 1 TOTEHLIUPOBAHMUSI,

(GYHKIMOHATIBHO — rpadMUeCcCKUuil METON).

43 JlorapudMuueckre HEpaBEeHCTBA, OCHOBHBIC 2
MIPUEMBI UX PEIICHUSI.

44,45 | [IpakTueckoe 3aHsTue. Pemenue 4 .
jorapuMHUUECKUX YpaBHEHUI U HEPABEHCTB. P

46 [IpakTuueckoe 3ansitue. Pemenue cucrtem 2 o
norapuMHUUECKUX YpaBHEHHIH. P

47 [IpaxkTnueckoe 3anstue. llpumenenune 2
norapudma. Jlorapudmuueckas cnupans B 2np | UmeTh moHsITHE O MPUMEHEHHUH JIorapudma
IPHUPOJIE, €€ MaTeMaTHYECKHE CBOKCTBA.

Pa3nesn 7 OcHOBbI TPUTOHOMETPHH. 38 18 | YMmerp omepupoBaTh TMOHATHUSMU: TPUTOHOMETPUYECKHE (DYHKIHH,

Tpuronomerpudeckue pyHKIUH

TPUTOHOMETPUUECKHUE YpaBHEHMs, HEpaBEHCTBA M; YMEThb peularhb
YPaBHEHUS JUIsl PEIICHNs MaTEMaTUUECKUX 3a7a4 U 3a]a4 U3 pa3In4HbIX
oOyactell HayKu U peabHOM KU3HH; IEMOHCTPUPOBAThH

YMEHHUE HCHOJb30BaTh Ipaduku GYHKIMN JUIs U3y4eHHs TPOLIECCOB U
3aBUCHMOCTEN NMpHU pelIeHNH 3a/1a4 U3 APYTUX Y4eOHbIX IPEIMETOB U U3
peambHOM JKU3HHW; BbIpaXaTh (OpMyJaMH 3aBUCUMOCTH MEXIY
BEJTMYUHAMU
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Tema 7.1 Tpuronomerpuueckue GyHKIIUUA MPOU3BOIHLHOTO 6 2
yria. PaquanHast u rpajycHasi Mepa yria
48 Panuannas v rpagycHast MephI yIiia. 2
Omnpenenenue cuHyca, KOCUHYCa, TAHT€HCA U
KOTaHT€Hca uKcia. 3HaKU CHHYCa, KOCUHYCAa,
TaHI€HCA U KOTAHTEHCA M0 YETBEPTSIM
49 3aBUCHMOCTBh MEXIY CHHYCOM, KOCHHYCOM, 2
TAHT€HCOM M KOTAHT€HCOM OJHOTO U TOTO )K€
yria.
50 [IpakTuueckoe 3ansiTue. Borunciienne 3HaUCHUI 2
TPUTOHOMETPUYECKHUX (QYHKIUH, ONpeeIeHne 2mp
WX 3HAKOB T10 YETBEPTAM
Tema 7.2 OCHOBHbBIE TPUTOHOMETPUYECKUE TOXKIECTBA. 4
PopMyJIbl IPUBEICHUS
51 OCHOBHBIE TPUTOHOMETPUUYECKHUE TOKAECTBA U 2
UX CJIEJICTBHSL.
52 @DopMyJibl IPUBEACHHUSL. 2
Tema 7.3 Cunyc, KOCUHYC, TAHT€HC CYMMBI i Pa3HOCTH 10
IBYX apryMeHToB. CHHYC ¥ KOCHHYC JBOMHOTO YTIJIa. 4
@DopMyJIbl TOJIOBUHHOTO yTJIA.
53 @DopMyJIbl CyMMBI U Pa3HOCTH JIBYX apIYMEHTOB. 2
54 @opMyJIbl JBOMHOIO U TIOJIOBUHHOI'O YIJIOB. 2
55 ®dopMybl TpeoOpa30BaHUs CYMMBbI
TPUTOHOMETPHUECKUX (DYHKIUN B IPOU3BE/ICHHE
Y TIPOM3BENICHHS] B CYMMY.
56,57 | Ilpaktuueckoe 3austue. [IpeodpazoBanue 4mip
MPOCTEUIINX TPUTOHOMETPHUYECKUX BBIPAKESHUH
Tema 7.4 Tpuronomerpuyeckue GyHKIMH, X CBOHCTBA U
rpaduku.
58 CaoiicTBa U rpaduku GyHKIUR y = SinX, y =
COSX, Y = tgX, Yy = CtgXx.
Tema 7.5 [Ipeobpa3zoBanue rpa)koB TPUTOHOMETPUUECKUX 2
byHKIHI
59 [TpakTryeckoe 3ansTre. CrkaTue U pacTsHKEHUE 2np

rpaMKOB TPUTOHOMETPHUYECKUX (DYHKIIHH.

3HaTb M yMETb: BBINOJHATH IPeoOpa3oBaHUE
BBIPa)KEHUH, IPUMEHSS (POPMYJIbI, CBA3aHHBIE C
OCHOBHBIMHM TPUTOHOMETPUYECKUMH TOXKIECTBAMH U
UX  CIEJCTBUAMH;  BBINOJHATH  MpeoOpa3oBaHHE
BBIDOKEHUH, TpUMEHSIS  (QOpPMYINIBI  NpPHUBENCHHUS,
CYMMBl M pPa3sHOCTH JBYX VIJOB, JIBOMHOrO u
IOJIOBUHHOIO  YIJIOB,  INpeoOpa3oBaHUsl  CYyMMbI
TPUTOHOMETPUUYECKNX (YHKIMHA B NpPOU3BENEHHE U
MIPOU3BEAICHUS B CYMMY, CTPOUTH IpaUKH U3yUEHHBIX
(GyHKIMHA, WIUTIOCTPUPOBATH MO TpaduKy CBOICTBa
GbyHKIUH.

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

1,2

1,2

1,2

1,2

1,2
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Tema 7.6 Onucanue nMpou3BOACTBEHHBIX MPOIECCOB C

N 2mp
OMOIIBIO TPapUKOB (PYHKITHIHA
60 [IpakTrueckoe 3anstue. Mcnosnp3oBanue 2 1,2
CBOWCTB TPUTOHOMETPUYECKUX (DYHKIIHIA B 2np
po¢eCCHOHATIBHBIX 331auax.
Tema 7.700paTHblE TPUTOHOMETPHUECKUE (PYHKIIUU 2
61 OOparHbIe TPUTOHOMETPUUECKHUE PYHKIIUU, UX 2 1,2
rpadMKu U CBOMCTBA.
Tewma 7.8 Tpuronomerpuueckue ypaBHeHus u HepaBeHctea | 10 8
62 [Ipocreiiye TPUTOHOMETPUYECKHE YPaBHEHUSA. | 2 3HaTh: METO/Ibl PELICHUS] TPUTOHOMETPUUECKUX 1,2
ypaBHEHUU
63,64 | [Ipaktuueckoe 3aHsaTHE. PemeHue 4
TPUTOHOMETPUUECKUX YPAaBHEHUN OCHOBHBIX Anp VYMeTs: pemarb TPUrOHOMETPUYECKUE YPaBHEHUS
TUTIOB (CBOJSIIMECS K KBaIPATHBIM, pElIaeMbIe
pa3noKeHUEM Ha MHOXKHUTEINH, OJHOPOAHBIE)
65 IIpaxkTrueckoe 3ansatue. Tpuronomerpuyeckue 2 2np | MeTh noHSTHE O METO/IAaX PELICHUS
HEpaBEHCTBA. TPUTOHOMETPUUYECKHX HEPABEHCTB
66 [IpakTnueckoe 3ansatue. Pemenue 2 2np | 3HaThb METOABI U YMETh peIIaTh TPUTOHOMETPUUECKUE 1,2
TPUTOHOMETPUUYECKUX YPaBHEHUH ypaBHEHHUSI
IIpoMe:KyTOYHBIH KOHTPOIb 2 Ixkp | YMeTh pemath nokasareibHble, JorapupMuyeckue u
TPUTOHOMETPUUYECKHE YPABHEHUS M HEPABEHCTBA
67 Pemenune ynpaxHeHui. 1
Y paBHEHUs], HEPABEHCTBA, CUCTEMBI. 1 1kp
Paszgea 8 IlpousBoanas pyHku UM, ee NpuMeHeHHe 44 3HaTh: TpPUMEHEHHE MaTeMaTHYECKUX METOJ0B K
aHalM3y M HCCIICJIOBAaHUIO TPOILIECCOB U SBICHUN B
MpHUPOJIE U OOIIECTBE YMETh: HAXOJIUTHh NMPOU3BOIHEIC
3JIEMEHTAPHBIX GbyHKIMIA; UCIOJIb30BATh
9o | IPOM3BOJIHYIO UL TIPOBE/EHMS PUOIMKEHHBIX

BBI‘-II/ICJ'IGHI/If/’I, peuiaTh 3aaa4u MPUKIAJHOI0 XapaKTepa
Ha HaxXO0XICHHEC HauOoOJBIIEr0 M HAMMEHBIIEro
3HA4YCHUA
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Tewma 8.1 INonstue npousBoanou. [IpaBuna u popmybl 10 2 OK 01
g epeHMpoBaHus OK 02
OmpeneneHre 4YHUCIOBON IMOCIEA0BATEIBHOCTH. 2 3HaTh: ONpejAelieHne YUCIIoBoi mnocienoBatenbHocTH; | OK 03 1,2
68 CroocoObl  3amaHMsg HW CBOMCTBA YHCJIOBBIX YMETh HaXOJIUTh MPEAEII MOCIEA0BATEIbHOCTH OK 04
OCJIEN0BAaTEILHOCTEN IIOCJIENOBATEILHOCTH. OK 05
HaxosxzaeHue N - To wicHa I0CIeI0BaTSIbHOCTH, OK 06
CYMMBI. OK 07
69 Omnpenenenue Tpenena IMOCICIOBATEILHOCTH. 2 1,2
Beruucienue npenenos Nocie0BaTelIbHOCTH
70 Onpenenenue npenena QyHKIUH B TOYKE U Ha 2 Nmets moHsTHE O mpenene (QyHKIMM B TOYKE W Ha 1,2
6eckoHeuyHOcTH. OCHOBHBIE CBOWMCTBA MPEJIETIOB. 0OECKOHEUHOCTH
71 [IpakTnueckoe 3aHsaTHE. BhIuncieHue npenenos 2 o YMeTb HaXOAUTh MPEAEITBl HECIOKHBIX (YHKIIUN
GhyHKIMH. p
72 [Tpupamenne aprymenta W (QyHKOUH. 3a1add, 2 3HaTh ONpEJeNIeHue MpUpallleHUuss aprymeHra | 1,2
OPUBOASIIME K  IOHATUIO  NPOU3BOIHOI. (GyHKIMY; OTIpeieIeHue IPOU3BOAHOM.
Ornpesenienne NpoOM3BOTHOM.
Tema 8.2 IIpou3BojHBIE CyMMBI, pa3HOCTH, IPOU3BEACHUS, 6 4
YacTHOTO.
73 [lpaBuna  muddepennmpoBanus.  Dopmyiisl 2 3HaTh: mpaBwiia ¥ GopMyiel AudepeHIrpOBaHUS. 1,2
I epeHIpOBaHUSI. YMeTb HaxoIuTh IPOU3BOJHBIC 3JIEMEHTAPHBIX
74,75 | Ilpaktuueckoe 3aHsTHe. [uddepennuponanue 4 . byHKIUi
JIEMEHTAPHBIX (QYHKIMH. P
Tewma 8.3 IIpousBoHas ci0XHON QYHKIIUU 4 4
76,77 | Ilpaktuueckoe 3ansaTue. CroxHas QYHKIHUSA. 4 . HmeTb noHsTHE O CIIOKHON (DYHKIIUU 1,2
[Tpon3BoHast CI10KHON HYHKIIHUH. P
Tema 8.4 [lonaTue 0 HeNPepbIBHOCTU (YHKIIUU 2
78 [lonsitTue HenpepsiBHOM ¢QyHKuuu. CBolicTBa 2 Nmerr moOHATHE O HENpepbIBHOM (yHKUMH, ee
HernpepblBHOH  ¢yHKuuu.  CBsA3p  MEXIY CBOWCTBaX M CBSI3U HENPEPbIBHOCTBIO U
HENpPEepPBIBHOCTRI0O U AU (epeHIUPYEMOCTHIO muddepeHIPYyEeMOCThIO GYHKIIUN B TOUKE.
¢yHKIMH B TOYKe. ACHMNTOTHI TIpaduka
GyHKIUH.
Tema 8.5 Teomerpuueckuii u (U3HUECKUH CMBICIH 6 2
IPOM3BOIHOM
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1,2

1,2

1,2

1,2

79 I'eomeTpuueckuit CMBICIT MIPOU3BOIHOM. 2 3HaTh: T€OMETPUUECKUNA CMBICT MPOU3BOJAHOMN; YMETh
VYpaBHeHHE KacaTeTbHONW M HOPMAJIH. COCTaBIISATh YPABHEHUE KacaTEIbHOW U HOPMAJIH.
®u3nyeckul CMbICI MPOU3BOAHOM. BTtopas
MIPOU3BO/IHAS M €€ (PU3MUECKUI CMBICIL.

80 ®u3nyeckul CMbICT MPOW3BOAHON. BTtopas 2 3HaTh: (UBMYECKUH CMBICT TEpBOM W  BTOPOH
MIPOU3BOIHAS U €€ (PU3UUCCKHIA CMBICIT. MIPOU3BOAHOMN

81 IIpaktnueckoe  3aHaTve.  DPU3NYECKUH U 2 HNmMers mnoHATHE O MPUMEHEHHHM IIPOM3BOJHOM B
F€OMETPUYECKUNH  CMBICT ~ IPOU3BOJHOW B 2np | npodeccruOHANBHBIX 3a/1a4ax
podecCHOHANTLHBIX 33a9ax

Tema 8.6 MOHOTOHHOCTh GYHKIIMH. TOYKH IKCTpEeMyMa 4

82 Bospacranue u yObIBaHHE byHKIUY. 2 YMeTs uccienoBarh (YHKIMIO HA MOHOTOHHOCTh U
DKCTPEMYMBI byHKIUY. Uccnenosanue 9KCTPEMYM, Ha BBIMYKJIOCTh U TEPEerud ¢ MOMOIIbIO
(YyHKIIMM Ha MOHOTOHHOCTH M JIKCTPEMYM C IPOM3BOTHON
MTOMOIIBIO TPOU3BOJHOM.

83 Breimykiiocts  QyHKIIMM, TOYKM  reperuoa. 2
HccnenoBanne (QyHKIMH Ha BBITYKIOCTh U
TOYKH neperuda ¢ moMOIIbI0 MPOU3BOTHOM.

Tema 8.7 MccnenoBanne QyHKIMIA U TOCTPOCHUE TPAUKOB 6 4

84 Anroput™M HCCIeA0BaHUS byHKIHHA u 2
MTOCTPOCHHS rpaduKoB c TIOMOIIIBIO YMerb wuccaenoBarh (QYHKIUIO IO OINpPEIeIIEHHOMY
IIPOU3BOIHOM. QITOPUTMY U CTPOUTH TpaduKk C  TOMOIIBIO

85,86 | IlpakTmueckoe 3aHSTHE. Hccnenoanue 4 . TIPOU3BOTHOM
(GYHKIMH ¥ TOCTpOeHHe IrpaUKOB. P
Tema 8.8 Haubosnblliee 1 HauMeHblIee 3HAUEHUS! (PYHKIIHH. 6
Haxoxnenue oNTHUMambHOTO pe3yibTara C TMOMOIIBIO 6
IIPOM3BOIHON B MPAKTHYECKUX 3aa9ax

87 IIpakTnueckoe 3aHATHE. Haxoxnenne 2
HauOONPIIETO W  HAWMEHBIIETO  3HAYCHHU 2np | 3HaTh: MPUKIAAHOW XapaKTep MPOW3BOJIHON; YMETh:
byHKIIUN pemiate  3a7adyd  OPUKIAJHOTO  XapakTepa  Ha

88,89 | IlpakTmueckoe 3aHATHE. [Tpwoxxenne 4 Amp HaXO0XJIEHUE HAUOOJIBIIEro U HAaUMEHBIIIEr0 3HAYECHU.

HpOPI3BOI[HOI>i K PCIICHHUIO IMPUKJIIAIHBIX 3aaa4

1,2
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Paznen 9 IlepBooOpasHast pyHKkuum, ee npuMeHeHUe 20 14 3HaTh U YMETh HAXOAUTh HEOMPEACIICHHBIE MHTETPAIbl OT HECIOXKHBIX
(GyHKOMHA, BBIUMCIATH B NPOCTEHIIMX  CIydyasX IUIOMAAA C
UCIIOJIb30BaHUEM OIIpEIETICHHOTO MHTETpaa; HCIOJIb30BaTh
MPUOOPETEHHBIC 3HAHUS M YMEHUS B MPAKTHYECKON AESITETHLHOCTH JIS
pelIeHUs IPUKIAIHBIX 3a7a4
Tema 9.1 [lepBooOpasnast pynkuuu. [1paBuia HaxoxXIeHUS 2 OK 01
IepBOOOPA3HBIX OK 02
90 [Tonatue mnepBooOpasHoi ¢yHkuuu. IloHsTHE 2 OKO03 | 1,2
WHTETPUPOBAHUSI. [IpaBuiia HaXOXKICHUS OK 04
1epBOOOPaA3HBIX. OK 05
Tema 9.2 HeonpeieneHHbIN U ONpeieiICHHBIA HHTETpaibl 12 8 OK 06
91 Heonpenenennblii mwHTErpagl M €ro CBOMCTBA. 2 3HaTh M YMETh HAXOAUTh Heonpeaenenusle uurerpansl | OK07 | 1.2
OcHoBHbIE Ta0JIMYHBIE HHTETPAJIbL. OT HECJOXHBIX (YHKIUH, HCIONb3Ys CHPAaBOYHBII
92,93 | IIpaktuueckoe 3aHsTHe. HemocpencTBeHHOE 4 . MaTepHall;, BBIYUCIATH ONPE/ICICHHBIE MHTETPAJIbI
MHTErpupoBaHue GyHKIHI. P
94 OnpeneneHHbld WHTETpal M €ro OCHOBHBIC 2 1,2
CBOMCTBA. Brruucnenune OTpeIeTICHHBIX
uHTerpasioB 1o ¢popmyse Herorona-Jleitbuamiia.
95,96 | IIpaktuyeckoe 3aHATHE. Brruncienue 4 Amp
ONpEIETICHHBIX HHTErPAJIOB.
Tema 9.3 TlonsTe 00 ONpeACIEHHOM WHTErpajge Kak 6 6
TUIONIA/IM KPUBOJIIMHEHHOW Tpanenuu
97,98 | llpaktnuyeckoe  3aHATHE. | €OMETPUYCCKHIA 4 1,2
CMBICII ONpeeIeHHOro uurerpana. llpumenenue ) .
ONPC/ICICHHOT0 HMHTEIpANa T BEIHCICHNA 4np | YMeTh: BBIYUCIATH B MPOCTEHUIIUX CIydasx IUIOMIAIN
ITomaneit C UCIOJIb30BAaHUEM OMPENICTICHHOTO WHTErpajia; UMETh
99 TpaKTieckos —— Tipronerms 5 MOHSTUE O TPUJIOKEHUSIX ONMPEAEIEHHOIO NHTErpasia
K BBIUMCIICHUIO (PU3NUECKUX BETUUUH
ONpEJICJICHHOT0 HMHTErpaja K  BBIYUCICHUIO 2mp

(bU3UYECKUX BEITHYUH
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Pazgen 10 MHuo:kecTBa. DiieMeHThI TeOpuu rpagos

YMeTh  omnepupoBaTh  MOHSATUSMU:
omepaluu HaJl MHOXXECTBaMMU;

MHOKECTBO,

IIOAMHOXKECTBO,

YMCHHUEC HCIOJb30BATH TCOPCTHUKO-

MHOKECTBEHHBIM anmapaTr Uil ONMCAHHSA PpEaJbHBIX IPOLIECCOB H
SABIICHUA TPH PEIICHUH 33734, B TOM YHCIE M3 JPYIHX Yy4eOHBIX

4
IPEIMETOB;
- YMETh ONEPHUPOBATH MOHATHIMHU: Tpad, CBA3HBIN rpad, 1epeBo, MUK,
rpa@ Ha IUIOCKOCTH; YyMEHHE 3aJaBaTh W OIUCHIBaTh Tpadbl
Pa3IMYHBIMH CIIOCOOAMU; MCIIOJIB30BaTh rpadbl IPHU PEIICHUHU 33134
Tema 10.1 MuoxxectBa. Oniepanyu ¢ MHOKECTBAMH 4 2
100 [Tousitue MHOJKECTBA. IToaMHOXKECTBO. 2 1,2
YMeThb onepupoBaTh NOHATHSIMH: MHOKECTBO,
OuCpALIHH € MHOKCCTBAMH. MOJIMHOKECTBO, BBITIOJIHSATE ONEPAIK HaJ|
101 [IpakTnueckoe 3aHSTHE. Onepanun c 2 ’ P
2np | MHOXECTBaMU
MHOKeCTBaMU. PelieHre npuKiIaIHbIX 3a1ay.
Tema 10.2 I'padbl ¥ X TpUMEHEHHE. 4 2
102 [Tonstue rpada. CBsa3HbI rpad, IepeBo, LUKI 2 YMETh ONEPUPOBATH MOHATUAMU: Tpad, CBSI3HBIH rpad, 1,2
rpad Ha IUIOCKOCTH. JIepeBo, IHUKIL, Tpad Ha TIOCKOCTH; 3a/1aBaTh U
OIMMCHIBATh rpadbl pa3IMYHBIMU CIIOCOOAMHU
103 [IpakTuueckoe 3austue. [lpumenenue rpados k 2 o YMeTh UCTI0Ib30BaTh rpadbl IPH PEIICHUH 3a7a4
pELICHHIO 3a/1a4. P
Pazgen 11 DieMeHTbI KOMOMHATOPHKM, CTATHCTHKH M | 24 8 OK 01
TeOPHH BEPOSTHOCTEH OK 02
Tema 11.1 OcHOBHBIE NOHATHS KOMOMHATOPUKU 8 2 3 . 5 OK 03
104,105 | Pa3meneHusi, MIEPECTAHOBKH U COYCTAHUSI. 4 HatTb 1 yMCTb. peIliaTh ngCTeHHMe KOMOMHATOPHBIC | QK 04 | 12
3aJaud  METOJOM Tepebopa W C HCIOJIb30BaHUEM
106 | Bunom Herorona. Tpeyronsauk IMackais. 2 & A pebop . OK 05
M3BECTHBIX  (OPMYJI; BBIYUCIATH B NPOCTCHIINX | Gk ()7
107 [IpakTuueckoe 3aHsTHE. PemieHne npukiIaaHbIX 2 2np .
Cllydasix ~ BEPOSITHOCTH  COOBITHH;  HCIIOJIB30BATh
KOMOMHATOPHBIX 33/1a4. .
npuoOpeTeHHbIEe 3HAHUA U YMEHHsI B IMPAKTHUYECKOU
Tema 11.2 CoObiTHE, BEpOATHOCTH COOBITUS. ClIOKEHHE U 6 .
. JeSITETPHOCTH W B TIOBCETHEBHOW JKU3HHU ISl aHAIHM3a
YMHOKEHHUE BEepOSITHOCTEH
= peasbHBIX UMCIOBBIX JAHHBIX, MPEJCTABICHHBIX B
108 CoObiTusi, BuAbBl coObITHL. Omnepanuu HaJ 2 1
BUJe TpahUKOB W JWArpamMm, a TaKXke IS aHaIu3a
COOBITHAMY. nH(pOpMAIIUU CTATUCTUYECKOTO XapaKTepa
109 BepositHoCTh coObITHd. Kitaccuueckoe n 2 1,2
CTaTUCTHUYECKOE OIPE/IeNICHNE BEPOSTHOCTH.
110 CrnoxeHue 1 yMHOKEHUE BEPOSITHOCTEN. 2 1
Tema 11.3 BeposiTHOCTD B IpoheccuoHalIbHBIX 331a4ax 2 2
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111 [IpakTrueckoe 3aHsTHE. Bhvncienue 2 o 1,2
BEPOSITHOCTEH COOBITHH. P
Tema 11.4 JluckpeTHas ciydaiiHasi BeIMYUHA, 3aKOH €€ 2
pacnpeneneHus
112 Buapl cnyuaiinbix BenuuuH. JuckpeTHas 2 1
clly4aiiHas BETMYMHA, 3aKOH €€ paclpeesICHNUS.
YucnoBble XapaKTEpUCTUKH JUCKPETHOM
CIyYaiiHOM BEJIUYHUHBI.
Tema 11.5 3agaun MaTeMaTHYECKOU CTAaTUCTUKHU 2
113 IlonsaTue o 3amayax MaTeMaTHYCCKOM 2 1,2
cratuctuku. Bapuanuonueii psaa. [lonuron
4acToT U rucrorpamMmma. CTaTUCTHUUECKHE
XapaKTEPUCTUKH psiia HAaOIr01aeMbIX JTaHHBIX.
Tewma 11.6 CoctaBieHue TabJdIl ¥ JUarpaMM Ha MPAKTHKE 4 4
114,115 | Ilpaktuueckoe 3anstue. [leppuunas oOpaboTka 4 4np
CTaTUCTHYECKUX AaHHBIX. [ papuueckoe ux
npenacrasieHue. Haxoxnenue cpeqHux
XapaKTepUCTUK HAOJIOJAEMBIX IaHHBIX.

Pa3nes 12 KoopauHaTbl M BeKTOPBI 10 3HaTh W YMETh: HCIIOJIb30BaTh MPHOOPETEHHBIC 3HAHWUS W yMEHHS B
IPAKTUYECKOW AEATENBHOCTH W B IIOBCEIHEBHOM KM3HM Ul
uccienoBaHus (MOJEIUPOBAHNS) HECIOKHBIX MPAKTUYECKUX CUTyaluil

4 Ha OCHOBE M3YYEHHBIX (OpPMYJI U CBOMCTB (uUryp, a Takke Al
BBIUHCIIEHUS 00BEMOB M IJIOLIA/Ie MOBEPXHOCTEM NMPOCTPAHCTBEHHBIX
TEJI IPU PELIEHUH NMPAKTUYECKHUX 3a/1a4, UCTIONIb3Ys MPU HEOOXOAUMOCTH
CIPAaBOYHMKH U BBIYUCIIUTENbHbIE YCTPOUCTBA.
Tema 12.1 BekTopbl B IPOCTPAHCTBE. YOI MEXKIY 2
BekTopaMu. CKaJiipHOE MTPOU3BEAECHNE BEKTOPOB 3HaTh: MPEICTAaBICHUE O BEKTOPHBIX BEIMYMHAX, BUIbI
116 BekTopsl, BEKTOpHBIE BETNYUHBL. Busl 2 BEKTOPOB. OKO02| 172
BEKTOpOB. KoMIIsTaHapHBIE BEKTOPHI. YMeTb:  BBINONHATH  JAeWcTBUsA  Haa  BekTtopamu | OK 03
Pa3noxxeHne BeKTOpa 10 TpEM HEKOMILIAHAPHBIM HaxOJUTh JJIUHY BEKTOpa, yroi Mexnay Bekropamu, | OK 04
BeKTOpaM. JlelcTBUS Hall BEKTOPaMHU. Yrojl MeXAy NOpsMOM M TJIOCKOCThIO, yroia Mexay | OK 07
CkaisipHO€E ITPOU3BEIEHUE BEKTOPOB. YTOII IJIOCKOCTSIMHU.
MEX/1y BEKTOpaMH. Nwmets noHATHE 00 ypaBHEHUH IJIOCKOCTU
Tema 12.2 JIekapTOBbI KOOPAMHATHI B IPOCTPAHCTBE 4
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117 [IpsiMoyronpHas cucTeMa KOOpIUHAT B 2
npoctpanctse. KoopaunaTel BekTopa. [ericTBus
HaJl BEKTOpaMU B KOOPAMHATAX.
118 JlnnHa BekTopa. PaccTossHue Mexny 1ByMs 2
ToukaMu. CKaJasipHOE MPOU3BEICHUE BEKTOPOB.
VYros Mexay BEKTOpaMH. YTOJI MEXAy NPsMON U
IJIOCKOCTBIO. YTOJ MEXAY MIOCKOCTSIMHU.
VYpaBHeHHE IIIOCKOCTH. [ eOMETpUUYECKHT CMBICT
ONpPEIEITUTEIS
2 X 2.
Tema 12.3 TlpakTuKo-OpUEHTUPOBAHHBIC 3aa4H Ha 4
KOOPAMHATHOM INIOCKOCTH
119,120 | IlpakTudeckoe 3aHsATHE. Pemenne mpuKkiaIHbIx 4 ) 5 1,2
38124 C HCTIOJH30BAHHEM KOOP/MHAT H 4np VYMeTb:  BBINONHATH JCUCTBUSL HAJA  BEKTOpaMHU
HaXOAMTb JUIMHY BEKTOPA, YIOJ MEKIY BEKTOpaMHU
BEKTOPOB.
Paspnen 13 [IpsiMmble U IIOCKOCTH B IPOCTPAHCTBE 24 3HaTh W yMETh: paclo3HaBaThb HAa 4YepTexkax U  MOJEIAX
POCTPAHCTBEHHBIE (DOPMBI; COOTHOCUTH TPEXMEpPHBIE OOBEKTHI C X
OTIMCaHMSIMHU, H300PaKCHUSIMHU;
ONKUCHIBaTh B3aWMHOE pACIOJIOKEHUE TNPSIMBIX M IJIOCKOCTEH B
MIPOCTPAHCTBE;
AHAIN3MPOBAaTh B MPOCTEHINNX CIy4asX B3aUMHOE PACIIOIOKECHHE
00BEKTOB B MPOCTPAHCTBE;
10 | u300pakaTb OCHOBHBIE MHOTOTPAHHUKH U KpPYTJbI€ TEJa; BBIMOIHATH
YepTeXH 10 YCIOBHSIM 33/1a4;
CTPOUTH MPOCTEUIITNE ceUeHHs KyOa, MPU3Mbl, MUPAMUJIbI;
pemars NpoCTeilline CTepeoOMETPUYECKHE 3aJadd Ha HaXO0XKJEHUE
TE€OMETPUUECKUX BEJINYUH;
HCII0JIb30BATh npu pelieHnn CTEePEOMETPUYECKUX 3aja4
TUTAaHUMETpHUYecKre (HaKThl B METO/IbI;
MIPOBOJMTH TOKA3aTeIbHbBIE PACCYKICHHMSI B X0J1€ PELLICHUS 3aau.
Tema 13.1 OCHOBHBIE TIOHATHS CTEPEOMETPHH. 10 6

Pacnonoxenue NpsAMBIX U IIOCKOCTEH
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Jlormueckas CTpyKTypa CTEpEOMETPHUH. 3HaTh U yMETh: paclo3HaBaTh Ha YEPTEkKaxX U MOACIAX
121 AKCHUOMBI CTEPEOMETPUH U CICJCTBUS U3 HUX. MPOCTPAHCTBEHHBIE ()OPMBI; COOTHOCUThH TPEXMEPHBIE
B3aumHoe pacnonoxeHue npsMbIx B O0OBEKTHl C HX ONHCAHUSAMHU, HU300pAKCHUSIMH,
IIPOCTPAHCTBE. OMHUCHIBAaTh B3aUMHOE PACHOJOXKEHHE TMPSAMBIX U
122 [TapanienbHOCTh NPSAMOM U MIIOCKOCTH. IUIOCKOCTE B MPOCTPAHCTBE; aHAIU3UPOBATH B
[TapanienbHOCTh MIIOCKOCTEH. MPOCTEHIINX  ClIy4asX B3aUMHOE paclOJIOKEHUE
123 [IpakTuueckoe 3ansarue. [lapannensHoe O0BEKTOB B MPOCTPAHCTBE; pellaTh MNPOCTEHUIINE
npoekTupoBanue. M3o0paxenue Guryp B 2np | CTEPEOMETPUYECKUE  3aJa4d  HA  HAXO0XKICHHUE
CTEepEOMETPHH. TEOMETPUUYECKUX  BEJIMYUH;  HUCIOJb30BaTh  IpHU
124 [IpakTnueckoe 3austue. [lapamienenunen u ero peLeHnn CTEPEOMETPUIECKUX 3a71a4
sreMeHThl. CBOMCTBA Napajuiesienune/a. 2np | IUIAHUMETPHYECKUE (PAKThI M METOMBI;
HOCTpOGHI/Ie CeYeHUH. NPOBOJWThL JOKA3aTCIIBHBIC PACCYXKICHUS B XOIC
125 [Ipaktrueckoe 3anstue. Terpasap u ero o pCHICHMS 3a1a4.
aneMeHThl. [locTpoeHne ceueHui. P
Tema 13.2 TlepneHauKyJISIPHOCTh NPSIMBIX M TIJIOCKOCTEN
126 [TepnenqukynspHbIC MpsIMBIE.
[lepneHMKYISIPHOCTD NPSIMOM U IJIOCKOCTH.
127,128 | IlepneHauKyyisip W HAKJIOHHAS K TUIOCKOCTH.
Teopema o Tpex neprneHAUKyJIsApax. Yol MEXIy
MPSIMOM M TJIOCKOCTBIO.
129 JIByrpaHHbIi yroj. YTrojl MeXay IIOCKOCTSIMH.
[lepneH MKy PHOCTD MJIOCKOCTEM.
Tema 13.3 Pemenune 3anay. IlpsimMble M IJIOCKOCTH B 6
IPOCTPAHCTBE
CamocrosiTenbHast paboTa 00y4yaronuxcs. Nwmetp noHsTHE 00 OPTOrOHATILHOM ITPOEKTUPOBAHUH,
OpTtoronanbHoe npoektupoBanue. [nomanp €ro CBOMCTBAX.
OPTOTOHAJILHON IPOEKIIMH.
130,131 | IIpaktuyeckoe 3anstue. Pemenue
CTEPEOMETPHUUECKHX 33/1a4 4mp

OK 01
OK 03
OK 04
OK 07

1,2

1,2

1,2

1,2

1,2

1,2
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Pa3znen 14 MHOrorpaHHUKHU H TeJia BpallleHUs 58 20 | 3HaTh M YMETh: pacro3HaBaTh HAa YEPTEKAX U MOJICIIAX
MPOCTPAHCTBEHHBIE ()OPMBI; COOTHOCUTH TPEXMEPHbIE OOBEKTHI C UX
OINMCaHUSIMHU, U300paKEHUAMUY;
OIMCHIBATh B3aUMHOE PACIIONIOKEHHUE MPSAMBIX U TNIOCKOCTEH B
IPOCTPAHCTBE;
aHAJTM3UPOBATh B POCTEUIINX CIy4asiX B3aMMHOE PacIOI0KEHNE
00BEKTOB B IPOCTPAHCTBE;
n300pakaTh OCHOBHBIE MHOTOI'PAaHHHUKH U KPYTJIbIE T€JIa; BBITIOIHATh
YEepTEKH 110 YCIOBUAM 3a/1a4;
CTPOUTH MPOCTEHINNE ceYeHUsI KyOa, IPU3MBbI, TUPAMUIBL;
pelarh IpoCTeHIINe CTEPEOMETPUUECKUE 33/1a4H Ha HAXOXKAECHUE
reOMETPHYECKUX BEITHYHH;
UCIIO0JIb30BaTh MPH PEILICHUH CTEPEOMETPUYECKUX 3a/1a4
TUTAHUMETPHYECKUE (PAKTBI U METOMBI;
IPOBOJUTH JJOKA3aTEIbHbIE PACCYKICHUS B X0/1€ PELICHHUs 3a1ay.
Tema 14.1 Bepuuunsl, peOpa, rpaHd MHOTOTpaHHHUKA 2 OK 01
OK 02
132 MHuororpansslii yroj. MHOrOrpaHHUKH. 2 WMeTp NOHSTHE O MHOTOI'PAaHHOM YTJIE; OKo03| 1.2
MHOT'OI'paHHMKAX, IPABUJIbHBIX MHOTOIPAaHHHKOB OK 04
Tema 14.2 Ilpusma, ee coctapistolye, ceuenue. Ipsamas u 2 3HaTh ONpeeNeHus IPU3MBbI, IPABUILHON IPU3MBI, OK 05
[IpaBUJIbHAS IpU3Ma napajuiejienuIea, IpIMOoyrojIbHOIO OK 06
133 [Ipusma, BUABI TPU3M. DIIEMEHTHI IPU3MBI. 2 napasuienenunena, Kyoa, mupaMubl, TPaBUILHOM OK 07 1,2
CeueHusi B mpu3Me. MTUPaMUJIbI, TPABUILHON YCEUEHHON TTHPAMHU/IBL.
Tema 14.3 ITapannenenunen, ky6. Ceuenue ky0a, 2 HMeTsb NOHATHE 0 CEYEHUU MHOTOTPAaHHUKA. Y METh
napajuiesenumnesia HaXOJUTh 3JIEMEHTHI YKa3aHHBIX MHOTOI'PaHHHUKOB,
134 [Tapannenenunen u ero cBoiictBa. Ky6. Ceuenue 2 IUIOIA/IEN UX MTOBEPXHOCTEN 1,2
napajuienenumnena, Kyoa.
Tema 14.4 IIlupamupa, ee cocTaBIsAIOUINE, CEYCHHUE. 6 2
[IpaBuibHas nupaMuia. Y cEUeHHAsi MTUPAMMIA
135 ITupamuna u ee anemeHThl. CeueHue NUpaMuIbl. 2
1,2
136 ¥YcedeHHas nupamua. 2 1,2
137 [IpakTryeckoe 3ansaTue. HaxoxaeHue 3neMeHTOB 2 2mp

MIPU3M, TIHPaAMHUL.
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Tema 14.5

bokoBas n monHas ITOBEPXHOCTH IIPU3MBI,

TUPAMHU/IBI
138 [Tnomane OOKOBOM W TOJHON IOBEPXHOCTH
MIPU3MBI.
139 [Tnomane OOKOBOM W TOJHON IMOBEPXHOCTH
MUPAMH/IBI.
140 [Tnomane OOKOBOM W TOJHOH IMOBEPXHOCTH
YCEYEHHOW MUPAMUBI.
Tema 14.6 Ilnomanu moBepXHOCTEN TeN BpalleHUS 4
141,142 | IIpakTuueckoe 3aHsATHE. Bhiunciaenue monaaen Anp

ITOBEPXHOCTEH MTPU3M M IMPAMHU/L.

Tema 14.7 Cummerpus B KyOe, napajuienenumnesae, npusme,

1,2

nupamuze. [Ipumepsl cumMeTpuid B ipodeccuu
CamocrosarenbHass ~ pabota  0OydaroLuXxcs. YMeTh pacno3HaBaTh CUMMETPHUIO OTHOCUTEIIBHO
CuMMeTpHsi OTHOCHUTEIBHO TOYKH, MPSMOM, TOYKH, MIPSIMOM, INIOCKOCTH
IIJIOCKOCTH. Cummerpus B KybOe,
napajiesienuInee, npusMme, upamue.
CuMMeTpust B IpUPOJE, apXUTEKType, TEXHHUKE,
ObITY.
Tema 14.8 Llununap, ero cocrasistomue. CeueHue
LUJIMH/JIpA.

143 unuanap u ero snemenTtsl. CeueHne HUIMHAPA. 3HATh ONPEIEIICHUS IPSIMOr0 KPyTroBOro HUIMHPA,
Pa3zpeptka mununzapa. Ilnomans moBepxHocTH KOHYCa, yCEYEHHOT0 KOHYca, 1apa, cepsl. YMeTh
LWJIMHpA. HaXOAMTb UX DJIEMEHTHI. FIMETh NOHSTHE O pa3BEpTKE

Tema 14.9 Konyc, ero cocrasisironye. CeueHne KoHyca U CEYCHUSIX.

144 Konyc u ero nsnementol. CedeHue KOHYca.
PasBeprka konyca. Ilmomane mnoBepxHOCTH
KOHYyca.
Tema 14.10 VYceuennslii koHyc. (CeueHHE YCEUEHHOIO
KOHYyca
145 VYcedeHHBII KOHYC, €ro 3jieMeHTbl. (CeueHue
ycedeHHOro Kkonyca. [lmomaas mnoBepxHOCTH
YCEUEHHOT0 KOHYCa.
Tema 14.11 Illap u cdepa, ux ceueHus

1,2

1,2

1,2
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1,2

1,2

146 [Map wu cdepa. Ceuenus mapa u chepsl. 2
[liroma b MOBEPXHOCTH MIAPA.
Tema 14.12 [nomaay noBepXHOCTEH TeJl BpAILICHUS 4 4
147, 148 | Ilpaktuueckoe 3aHsTHE. Beruucienue miomanen 4 4np
IIOBEPXHOCTEH TeJl BpallleHMSL.
Tema 14.13 Tlonsatue 06 oObeme tena. OtHomenue | 12 6 3HaTh U YMETh: UCII0JIb30BaTh IPUOOPETEHHBIE 3HAHUS
00BbEMOB MOAOOHBIX TeI U yMEHHMs B IPAKTUUYECKOW JESATEIbHOCTH U B
149 O6wem u ero m3mepenne. O6veM npu3Mel, Kyda 2 IIOBCEIHEBHOM KU3HU TUISL UCCIIEJOBAHUS
u IPSAMOYTOJIBHOTO napaenenunesa. (MozmenupoBaHus) HECJIOKHBIX MPAKTUYECKUX
OTtHoweHue 00bEMOB MOJOOHBIX  TeIl. CHTyalluii Ha OCHOBE M3YYEHHBIX (POpPMyN M CBOICTB
I'eomerpuueckuii CMBICII OIpeIeUTeNs ¢buryp, a TakkKe U1 BBIYUCICHUS OOBEMOB H
TPETHEro NOPSAKA. IUIOIIAAEH ITOBEPXHOCTEN NPOCTPAHCTBEHHBIX TEJ IIPU
150 O6vem  nupamuabsl  OO0beM  yceueHHOH 2 pelIeHUM IPaKTUYECKUX 3aJad, HCIOJIb3ysS IIpU
TUPAMUJIBIL. HEOOXOJMMOCTH CIPABOYHUKH UM BBIYUCIUTEIbHbIC
151,152 | IIpakTrueckoe 3aHsATHE. BhramcieHne oO0bEMOB 4 Anp YCTPOMICTBA.
MHOT'OIPaHHHUKOB.
153 O06beM MWIHHPA, KOHYCA, YCEUEHHOTO 2
KOHYyca, 11apa
154 [IpakTrueckoe 3ansTue. Borancienrne 00beMoB 2 2up
TeJ BpallleHHUS.
Tema 14.14 KomOMHaM1 MHOTOIpaHHUKOB U TEJ 4 4
BpauieHus. I'eomeTpuyeckre KOMOMHAIMY Ha MPaKTHKE
155 [TpakTuueckoe 3anstue. KomOuHaum 2 2np
Te€OMETPHUECKUX TeJl.
156 [TpakTueckoe 3anstue. Mcnonbp3zoBanue 2
KOMOMHAIM MHOTOIPaHHUKOB U TeJI BPAIlEHUS 2np
B IPAaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4aX.
Bceero | 336 (312 + 10 CPO + 8K + 6 I1A)

I[J'I}I XapPaKTCPUCTHUKHU YPOBHA OCBOCHUA yqe6Horo MaTcpHrajia UCII0JIb30BaHbI 0003HAYCHHS:

1- O3HAaKOMUTEINbHBIN (y3HaBaHHE paHee N3YUEHHbIX 00ObEKTOB, CBOMCTB);
2- PENpOIYKTUBHBIN (BBIOJIHEHUE AEATEIHOCTH 110 00pa3ily, HHCTPYKLUHU WU 110/ PYKOBOJCTBOM);
3- MPOAYKTUBHBIN (IJITAHUPOBAHUE U CAMOCTOSITEILHOE BBINOIHEHUE JESITEIbHOCTH, PEelIeHHE MPOOIEMHBIX 3a/1ay).

25




3 YCJIOBUSI PEAJIM3AIIAY YUYEBHOM JTUCIATIIIMHBI
3.1 TpedoBaHUsI K MUHUMAJbHOMY MaTepHAJbHO-TeXHHYECKOMY 00ecleYeHn 0
Peanu3zanus yueOHON AUCHUIIIMHBI TpEOyeT HAIMYKS y4eOHOro KaOuHeTa MaTeMaTHKH.
O6opynoBanue yueOHOT0 KabUHeTA!
- IOCAJI0YHbIE MECTA 10 KOJIMUYECTBY O0YUarOIUXCS;
- pabouee MeCTO IpenojaBares;
- KJIaCCHasl 10CKa;
- HarJIsAHbIE TTOCOOMS (TIJIaKaThl, MAKETHl TEOMETPHUYECKUX (HUTYp);
- KOMILIEKT y4e0HO-METOANYECKON JTOKYMEHTALUH.

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

3.2 UudopmanuonHoe odecredeHue 00ydeHust
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4 KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHUS YUEBHOM

JNCHUIIVIMHbI

KOHTpOJIb OLCHKHU PE3YIbTATOB OCBOCHHA yqe6H0171 JUCHUILIMHBL OCYHICCTBJIACTCA
npenoaaBaTrcyicM B IMPOLECCE IMPOBCACHUA CaMOCTOATCIbHBIX pa60T, IMUCBbMCHHLBIX OIIPOCOB,

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

BBITIOJIHEHUA

00yJarouuMHUCs

PesyiabTaTnl 00y4yeHus
(ocBOeHHBbIE YMEHMSl, YCBOCHHbIE 3HAHUS)

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

B pesynbrate OCBOCHHS y4eOHOW MMCHUILIMHBI OOYYaIOITHIICS
JIOJDKEH YMETh:

o BBINOJIHATh apU(PMETHYCCKHE JCHCTBUS HAJl YUCIIaMHU,
coueras YCTHBIC u IINCbMCHHBIC IMIPUCMBI; HaxXoJUuThb
NpUOJIMIKCHHBIC 3HAYCHHS BEJIMYMH U TOTPEIIHOCTH BBIYMCIICHU,
CpaBHHUBATDL YW CJIOBBIC BBIPAKCHU A,

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

. BBIMIONHATh  MPeoO0pa3oBaHUE  BBIPAKEHUH, MPUMEHSI
(GOopMyIIbI, CBS3aHHBIE CO CBOWCTBAMHU CTEIEHEH, Jorapudmos,
TPUTOHOMETPHUECKUX (PYHKIIHIA;

° UCIOJIb30BaTh INMPUOOPETEHHbIE 3HAHUS U YMEHHUS B
IIPAKTUYECKON  JIEATENbHOCTH U  IOBCEAHEBHOW JKM3HM  JJIA
IPAKTUYECKUX pacdyeToB 1o QopmyiaMm, BKiIo4Yas (OpMYyIbI,
coJiepaKaIme CTEIICHH, paavKasbl, J0rapuQmbl u
TPUTOHOMETpHUUECKUE (YHKIUH, UCIOJB3YS NMPU HEOOXOAUMOCTH
CIPAaBOYHBIE MaTepHalbl W  IPOCTEHIINE BBIUUCIUTEIbHBIC
YCTPOWCTBA;

o BBIUHCIIATh 3HAYEHUS 110 3aJlaHHOMY 3HAYEHMIO apryMeEHTa
IIPU pa3IMyYHbIX COC00axX 3adaHusl PYHKIINH;

. ONpEENATh OCHOBHBIE CBOMCTBAa YMCIOBBIX (YHKIIHH,
WUTIOCTPUPOBATh UX Ha rpadukax;

o CTpOUTH TpadUKU U3yYEHHBIX (YHKIUH, WILTIOCTPUPOBATDH
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
ONMMCAHUA C TOMOIIBI0 (YHKIUH pa3IUYHbIX 3aBHCUMOCTEH,
NpeJCTaBIeHUs UX TpadUuecKu, UHTEPIpEeTallii IpapKoB;

o HaXOJUTh MPOU3BO/IHBIE 3JIEMEHTAPHBIX (PYHKIIHIA;
o HCIIOJIB30BATh IIPOU3BOHYIO JUTS IIPOBEICHUS

Onenka 3a  yCTHBII
OTBET

BriOopounass mpoBepka
TeTpajeu

OreHka 3a yCTHBIN OTBET

OneHka 3a BBIMIOJIHEHUE
oOyyaroriei
CaMOCTOSITEIILHOU
paboTsl

OreHKa 3a BBIOJHEHHE
JIOMAIITHETO 33 IaHHs
O1ieHKa 3a BBIIOJHEHHE
MPAKTHIECKON pabOThI

OrneHKa 3a BBIIIOJIHCHHE
oOyyarorei
CaMOCTOSTEILHOMN
paboTsl

OneHKa 3a BBIIIOJIHCHHE
MPaKTHYECKON pabOThI

OI_IeHKa 3a BBIIIOJJHCHUC

MPOBEPOYHON  paboOTHI;
OIICHKA TECTOBBIX
3aJaHUM;

Bribopounass mpoBepka
TeTpajzien

OnecHKa 3a BBINOJIHCHUE
oOyyarorei
CaMOCTOSTEIbLHOMN
paboTsl

OrieHka 3a yCTHBINM OTBET
O1ieHKa 3a BBIIIOJIHEHNE
oOyyarornei
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NpUOJIMIKEHHBIX  BBIYUCICHHH,
XapakTepa Ha HAaXOXJEHUE

pemate 3aa4d  IIPUKIAIHOTO
HauOOJIBIIET0O 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,
norapuMuYEcKre, TPUTOHOMETPUICCKIE YPABHEHHUS, CBOISIITUECS
K JJUHEWHBIM U KBAJIPATHBIM, a TAK)KE aHAJIOTUYHbIC HEPABEHCTBA U
CHCTEMEL,

. UCTOJIB30BaTh Ipa)UUeCKUid METOJ PEIICHUS YPaBHEHUH U
HEPABEHCTB;
o n300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH  pEIleHUs

ypaBHGHHfI, HCPAaBCHCTB U CUCTEM C IBYMA HCU3BCCTHBIMMU,

. COCTaBJIITb U  pellaTh ypaBHEHUS U  HEPABEHCTBA,
CBSI3BIBAIOIINC HEH3BECTHBIC BEIMYMHEI B TEKCTOBBIX 3a7a4ax;

° UCIONIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHHUS B
MPAKTUYECKOU  JICSITEIBHOCTH W  IIOBCEJIHEBHOW JKU3HU  JUIS
IMOCTPOCHUA UM  HCCICOAOBAHUSA HpOCTeI\/JIIHI/IX MAaTEMATHUYCCKUX
MOJEJIEH;

. pemars MpOoCTeHIre KOMOWHATOPHBIE 3aJaud METOJI0OM
nepedopa, a TakKe C UCIOIb30BaHNEM U3BECTHBIX (POPMYIT;

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

. WCIIOB30BaTh MPHOOPETEHHBIE 3HAHUS U YMEHHUS B
MPAKTUYECKOU JEATEIIBHOCTU U MTOBCEIHEBHOW KU3HU I aHAIN3a
peaTbHBIX YUCIIOBBIX JTAHHBIX, MPEJICTABIIEHHBIX B BUE TpadUKOB U
qUarpamm, a Takxke JUid aHamu3a MH(QOpMAalMH CTaTUCTUYECKOTO
Xapakrepa;

. pacro3HaBaTh Ha YEPTEKaX U MOJEISIX MPOCTPAHCTBEHHBIE
(GOpMBI; COOTHOCUTH TpPEXMEpPHBbIE OOBEKTHI C HMX OMNHCAHUSIMU,
HU300paKCHUSIMH,

. ONHCHIBATh  B3aUMHOE
MJIOCKOCTEN B TPOCTPAHCTBE;

. AHAIM3UPOBaTh B  MPOCTEHIIMX
pacrnoso)eHne 00beKTOB B IPOCTPAHCTBE;
o n300pakaTh OCHOBHBIE MHOTOTPAaHHMKU M KpPYIJIbIE Tena;
BBITIOJIHSITh YEPTEKH MO YCIOBHIM 33]1a4;

. CTPOUTH MpOCTEHIINe cedeHUs Ky0a, TPU3MBbl, TUPAMU/IBL;

o pearb MJIaHUMETPUUECKUE " npocTeimue
CTEepEOMETPUYECKHE 3a/layll  Ha HaxOXICHHE TEeOMETPUUYECKHX

PAaCIIOJIOKCHUC MMPAMBIX nu

clrydasax B3aNMMHOC

CaMOCTOSITEIbHOM
paboThl

OrncHKa 3a BBIINOJIHCHUE
JIOMAIIIHEro 3aJaHus

Bribopounass mpoBepka
TeTpajien
OneHKa 3a  TECTOBBIC
3aJJaHUs

O1eHKa 3a BBIIOJHEHHUE
PAKTHYECKOH pabOThI
O1ieHKka 3a BBINOJHEHHE
9K3aMEHAIIMOHHOTO
3a7aHus

O1eHKa 3a BBIIIOJIHCHHUE
MIPOBEPOYHOM pabOTHI
OreHKa 3a BBIIIOJIHCHHE
oOyyaroriei
CaMOCTOSTENLHON
paboTsl

OneHka 3a BBIIOJHCHUE
TECTOBOM pabOThI
OneHka 3a BBIIOJIHCHUE
9K3aMEHAIIMOHHOTO
3aJaHUs

O1eHKa 3a BBIMIOJHEHHUE
MPaKTHYECKON pabOThI

Onenka 3a  yCTHBII
OTBET

O1eHKa 3a BBIIIOJIHCHHE
oOyuJaroeit
CaMOCTOSTEILHOMI
paboThI

OneHKa 3a  TECTOBBIE
3aaHus

Onenka 3a  YCTHBIM
OTBET

Bribopounast mpoBepka
TeTpajeu

OneHKa 3a BLITOJIHEHHE
oOyuJaroriei
CaMOCTOSTEIILHOMI
paboThI

OneHKa 3a  TECTOBBIE
3aaHus

Or1leHKa 3a BBIIIOJHEHHE
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BCJIMYUH;

° KCIMOJIb30BAaTh IIPU PELIEHUH CTEPEOMETPUUYECKUX 3a]ad
MJIaHUMETPUYEeCKUe (DaKThl U METOJIBI;

° MPOBOJUTH JTOKA3aTEIbHbIC PACCYKACHUS B XOJE PEIICHUS
3aaa4;

° UCIIOJIb30BaTh MPUOOPETCHHBIC 3HAHWUS W YMEHHUS B

MPAKTUYECKOH JIEATENbHOCTH W TOBCEAHEBHOW JKM3HHM  JJIf
ucciaeoBaHus  (MOJACIMPOBAHUS)  HECIOXKHBIX  IPAKTUYECKUX
CUTyalldd Ha OCHOBE H3yuYeHHBIX (OpMya M CBOMCTB ¢uryp, a
TaKk)Ke BBIYHCICHUS OOBEMOB U IUIOMQACH TOBEPXHOCTEH
MPOCTPAHCTBEHHBIX TeNl TMpHU pEHICHUH NPaKTUYECKUX 3ajad,
UCIIOJIB3YS IPU HEOOXOUMOCTH CIPABOYHUKHU U BHIYUCIUTEIIbHBIC
YCTPOICTBA.

B pesynbraTe OCBOCHMs YYEOHOW IUCIMILIMHBI OOYyYarOIIUKCS
JIOJKEH 3HATh:

[ ] 3HAYCHHUC MaTeMaTquCKOﬁ HaYKI/I JUUIA peIHeHI/ISI 3ajJa4,
BO3HHUKAIOIIUX B TEOPUH M IMPAKTHUKE, IIHUPOTY H B TO K& BpEMs
OFpaHI/I‘-IeHHOCTI) HpI/IMeHeHI/Ifl MATCMATHUYCCKUX METOA0B K
aHaAJIM3y M HCCIICJOBAHUIO TPOIIECCOB M SIBICHUH B NPUPOAE U
o0I11eCTBE;

. 3HAQ4YEHHWE IIPAKTUKU M BOIPOCOB, BO3HUKAIOUIMX B CaMOWU
MaTeMaTHKe Ui (OPMHPOBAHUS M Pa3BUTUS MaTeMaTUYECKOH
HayKH; WCTOPUIO  pa3BUTUA  IIOHATHS  4YHCIA,  CO3JaHUs
MaTe€MaTU4eCcKoro  aHajau3a, BO3HUKHOBEHMS U pPa3BUTUA
T€OMETPHUH;

. YHUBEPCAIbHBIN XapakTep 3aKOHOB JIOTUKHU

MaTeMaTUYECKUX PACCYXKIEHUW, HUX IMPUMEHUMOCTH BO BCEX
00JacTsX 4eI0BeUeCKOM 1eITeIbHOCTH;
. BEPOATHOCTHBIN Xapakrep
OKPY’KaOIIET0 MUPA.

Pa3INYHBIX mponeccoB

MPAKTUYECKON pabOThI
OreHKa 3a BBIIOJIHEHUE
9K3aMCHAIIMOHHOI'O
3aJJaHUs

OueHka 3a  TECTOBBIE
3a/laHus

BriOopounass mpoBepka
TeTpajien

OneHka 3a BBIIOJTHEHHUE
oOyyaroriei
CaMOCTOSITENTbHOM
paboTsl

OueHka 3a BBITIOJIHCHNE
NPaKTUYECKUX paboT
OmeHka 3a BBINOJHEHUE
9K3aMEHAI[IOHHOTO
3a1aHus
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