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Pabouas nporpamma yue6noit quctumuabl OYIIJ[.03 MaTtemaTtuka pa3paboTaHa Ha OCHOBE:

e @enepalbHOTO  TOCYAApCTBEHHOTO  0O0pa30BaTEIBHOTO  CTAaHAApTa  CPEIHEro
npodecCHOHAIBHOTO 00pazoBaHus o crenuaabHocTH 21.02.11 I'eodusndeckrne MeTo bl TOUCKOB H
pa3BeKU MECTOpPOKICHUI MOJe3HbIX HcKomaeMbiX (yTBepxknaeH Ilpukazom MuHnpocseleHus
Poccun ot 31.08.2022 Ne 791, 3apeructpupoBad B Muntocte Poccun 03.10.2022 Ne 70349).

o OenepaibHON 00pa3oBaTENbLHON TporpaMMbl cpeiHero oobmiero odpaszoBanus ([Ipuka3s
MunucrepcTBa npocpemenns Poccuiickoit @eneparnun ot 23.11.2022 Ne 1014 «O6 yTBepkKaeHUH
denepanbHON 00pa30BATENBLHON MPOTPAMMEI CPEAHETO 00IIEero 00pa3oBaHU).

o [IIpumepHoii paboueli mporpaMMbl 001I€00pa30BATEILHON JUCITUIUIMHBI «MaTeMaTHKay
TSI IpopecCHOHATBHBIX 00pa3oBaTeNbHBIX opranu3auii ot 30.11.2022.

o [IIpukaza MunoOpnayku Poccum Ne 885, Munnpocsenienuss Poccum Ne 390
or 05 amrycra 2020 r. «O mnpakTHYECKOH MOATOTOBKE OOyYarommxcs» (C H3MEHEHUSMHU U
JTOTIOJTHEHUSIMH ).

e Yuebnoro miana [IIICC3 no cnenuansaoctu 21.02.11 'eopusnveckne METoAbI TOUCKOB
U pa3BelIKK MECTOPOKICHHI MOJIE3HBIX HCKOMAEMbIX, YTBEPKJACHHOTO TUPEKTOPOM KOJuIeka OT 28
asrycra 2023 r.

o Ilonoxenus o mopsake paspadotrku u yrepxkiaeHus B ['BIIOY «llepmckuii HedTsHOU
KOJIJIEIK» 00pa3oBaTeIbHBIX MPOrPaMM CPETHETO MPOo(EeCCHOHATBFHOTO 00pa30BaHMs — MPOTrpaMM
MOJATOTOBKU CHEIUAIIMCTOB CPEHETO 3BEHA U UX aKkTyanu3anuu (o0HoBneHus ) oT 16.11.2018.
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1. MACHOPT PABOYEM NPOI'PAMMBI YYEEHOM JJUCIUILIVHBI
OYIIA.03 «xMaTemaTuka»

1.1 O6sacTh NIpUMeEHEHHUSI MPOrPAMMBI

Pabouass mporpamma oOmiecoOpa3oBarenbHoi yueOHO# muciumiuael OYII1.03 Matematuka SBISETCS YaCThIO
MpOTpaMMBl TIOATOTOBKHU crienuanictoB cpenHero 3BeHa (IITICC3) Ha Ga3e OCHOBHOTO o00mIero oOpa3oBaHHA H
NpeIHa3HadeHa Ui W3yYeHUS MaTeMaTHKH B TPO(ecCHOHANBHBIX 0oOpa3zoBaTtenbHbIX opraHm3ammsx CIIO,
peanu3yonmx 00pa3oBaTeIbHYIO IPOrpaMMy CpeqHero o0mero oopazoBanus Ha 0a3e OCHOBHOTO 00IIIEero oOpa3oBaHus
NIPY MTOATOTOBKE CIIEIHAIUCTOB cpenHero 3BeHa mo creruansHocTH 21.02.11 T'eodpusmueckne METOAB MOWUCKOB U
pa3BeIKH MECTOPOKICHHHN TTOJE3HBIX HCKOMACMBbIX.

1.2. MecTo AMCHUILIMHEI B CTPYKTYpe OCHOBHOI 00pa30BaTeJIbHON NPOrpaMMBI:

Pa6ouas mporpamma aucrwmmrasl OYIIJ[.03 MaTtematnka OTHOCHTCSA K 00IIe00pa3oBaTeIbHOMY ITUKITY W UMEET KOJ
OVII/J.03 B cootBercTBuH ¢ yueOHBM utaHoM [TIICC3 no cnennansaocTH 21.02.11 Neodusmaeckie METOIBI TOUCKOB
Y pa3BEIKH MECTOPOXKICHUI MOTE3HBIX HCKOMIAEMBIX.

1.3. Leab u muiaHupyemMble pe3yabTaThl 0CBOEHHSI THCHUTIJIMHBI:

CopneprxaHue mporpamMMbl 00111e00pa3oBaTeIbHON JUCHUILIMHBI «MaremMaTHKa» HaIlpaBiIeHO Ha JIOCTHIKCHUE
pe3ynbTaToB ee n3yueHus B coorBercTBuM ¢ TpeboBanusamMu @I'OC COO c yyetoM npodeccrHoHanbHON HapaBiIeHHOCTH
OI'OC CIIO.
1.3.1enu u 3a7a9u AMCUUNIHHDI

CopneprxaHue IpOrpaMMBbl YIeOHOH TUCIMIUTHHEL «MatemMaTHKa» HalpaBlieHa Ha JOCTIDKCHNE CIEAYIOIEH
HeJIeH:

- (hopMHUpOBaHNE LEHTPAITBHBIX MATEMATHUECKUX NOHITHH (YNCIIO0, BEJTHINHA, TeOMETpHUecKas Gpurypa,
HepeMEeHHas1, BEPOSITHOCTb, (PYHKINS, TPOU3BOAHAS, HHTETPAN), 00ECIICUNBAIONINX IPEEMCTBEHHOCTD U
MEePCIIEKTHBHOCTh MaTEMaTHIECKOT0 00pa3oBaHMs 00yJarOIIIXCSL;

- oJiBeJicHNue 00yYaloIMXCsl Ha JJOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHHIO B3aUMOCBSI3U MaTEMaTHKH
OKpYKAIOIEro MUpa, MOHUMaHHUIO MaTEMAaTHKH KaK 4aCTH OOLIeH KyJIbTypbl 4YeJI0BEUEeCTBa;

- pPa3BHUTHE MHTEIUICKTYJILHBIX U TBOPYECKUX CIIOCOOHOCTEH 00yUaronuxcs, o3HaBaTeIbHOW aKTHBHOCTH,
UCCIIEIOBATEIbCKUX YMEHUI, KpUTHYHOCTH MBILIJICHNUS], MHTEpEeca K U3Y4YEeHHIO MaTeMaTHKH;

- hopmupoBanne QyHKIUOHATIBHOW MaTeMaTHYECKO I'PaMOTHOCTH: YMEHHSI paclio3HaBaTh MaTeMaTHYECKUE
ACIIEKTHI B PealIbHBIX )KU3HEHHBIX CUTYalMAX U IIPH U3YUYCHUH APYTHUX y4eOHBIX MPEIMETOB, IPOSIBICHUS
3aBUCHMOCTEH M 3aKOHOMEPHOCTEH, (POPMyIMpOBATh MX Ha S3bIKE MAaTEMATHKH U CO3/IaBaTh MaTeMaTHUECKHE MOJIEIIH,
MPUMEHSATHh OCBOSHHBIH MaTeMaTHYECKHH almapar Ui PeIleH:s IPaKTHKO-OpUEHTHPOBAHHBIX 33/a4,
MHTEPIPETHPOBATh U OLICHUBATH MOIyYCHHBIC PE3YIIbTATHI.

Ocoboe 3HaueHHe Y4eOHBIM TpeAMET HMeeT IpH (GOPMHUPOBAHMU W Pa3BUTHU oOmux kommereHnuit (OK)B
cootsercTBun ¢ I'OC CIIO.

B pamMkax mporpammbl yaeOHOTO mpeaMera 0OydJarolMUCs OCBaWBAIOTCS JINYHOCTHBIE, METalpeIMeTHbIE U
MPeMETHBIE Pe3yJIbTaThl 0a30BOr0 ypoBHS B cooTBeTcTBUH ¢ TpeboBaHmsIMU PI'OC COO. IIpenmerHbe pe3ysbTaThl
ocBoeHHA (QenepanbHO obpazoBarenbHOil nporpaMMbl COO OpHEHTHPOBAHBI Ha MOJATOTOBKY K IIOCIIEAYIOIIEMY
npodeccrnoHanbHOMY 00pa30BaHHUIO.

CuHXpOHHM3AlMSI  TNPEAMETHBIX, JIMYHOCTHBIX W  METalpeIMETHBIX  pe3yJbTaTOB C  OOMHUMH |
npodeccHoHABHBIMM KOMIIETEHIMSIMH TIPEICTaBIEeHa B TAOJHIIE.

1.3.2. OcBoenue cojmepxaHus y4eOHON MUCHUILTHHBI «MaTeMaTukay O00eCleYnBacT MAOCTHKCHHUE CTYICHTAMHU
CIIEIYIOIINX pe3yJbTaTOB:

® [MpeAMEeTHBIX:
[11 ymeHuwe omnepupoBaTh TMOHATHSIMH: OTpeJesieHue, aKcuoMma, TeopeMa, CIEJICTBUE, CBOIMCTBO, MPHU3HAK,
JI0Ka3aTebCTBO, PABHOCHJIbHBIC (POPMYJIHMPOBKH; yMeHHE (HOPMYJIMPOBAaThH OOpaTHOE ¥ MPOTHBOIIOJOKHOE
YTBEepKICHHE, IPUBOANUTH IPUMEPHI M KOHTPIIPIMEPHI, IPOBOJHUTE TOKa3aTeIbHBIC PACCYKICHHS IPH PEUICHUN 3a]ad,
OIICHUBATh JIOTHYECKYIO PAaBUIBHOCTD PACCYKICHUI,
I12 ymeHnue onepupoBaTh MOHATUAMU: MHOXECTBO, IOAMHOECTBO, OIIEpallii HaJ MHOXKECTBAMH; YMEHHE UCTI0JIb30BAaTh
TEOPETUKO-MHOXKECTBEHHBIN aImnapar A ONHCAHUS peajbHBIX MPOLECCOB U SIBJCHUI W MpPHU PELICHUH 3a]ad, B TOM
YHUCIIC U3 JPYTUX YUYEOHBIX MPEIMETOB;
I13 ymeHne cBOOOTHO ONMEPHPOBATH MOHATHIMU: COUYCTAHUE, MIEPECTAHOBKA, YUCIIO COYCTAHUMN, YUCIO MEPECTAHOBOK;
6uHoM HploTOHA; yMEeHHE MPUMEHSITH KOMOUHATOPHBIC (DAaKTHI M PACCYKIACHHS JUIS PEIICHHUS 3314,
[14 ymeHune onepupoBaTh MOHATHAMH: HATYpajJbHOE YHCIIO, IEI0E YHCIIO0, OCTATOK IT0 MOIYJI0, pallMOHAIFHOE YHCIIO,
MppalMOHAIILHOE YHCIO, MHOXECTBA HATypalbHBIX, IENbIX, pPallMOHAIBHBIX, JEHCTBUTEIHHBIX YHCEN, yMEHHE
WCTIOJIb30BaTh MIPU3HAKHU JIETMMOCTH, HAMMEHBIITUH OO IeTUTeNTh U HANMEHbIIIee 00IIee KpaTHOe, aNropuT™ EBKinia
MIPY PEIICHUH 3a/1a49; 3HAKOMCTBO C Pa3IMYHBIMHU TIO3UIIMOHHBIMUA CUCTEMAaMHK CUUCIICHUS;



15 ymenue cBo00JHO ONIEpHPOBATH MMOHATHSMU: CTEIICHB C LEIIBIM IT0Ka3aTesieM, KOPEeHb HaTypalbHON CTENIEHH, CTEIIEHb
C palMOHAJBHBIM TOKa3aTeJIeM, CTEIICHb C JICHCTBUTEIILHBIM (BEIIECTBEHHBIM) MOKA3aTeJIeM, JIOrapu(M Yucia, CHHYC,
KOCHHYC U TaHI€HC TIPOU3BOJILHOTO YHCIIa;

[16 ymeHue onepupoBaTh NOHATUSMH: TOXAECTBO, TOXKICCTBEHHOE ITPe0Opa3oBaHKe, ypaBHEHHE, HEPABEHCTBO, CHCTEMA
YpaBHEHHH M HEPaBEHCTB, PAaBHOCWJIBHOCTh YPaBHEHWH, HEPAaBEHCTB W CHCTEM, palMOHAJIbHBIC, UPPALOHAJIbHBIE,
MOKa3aTeJbHbIE, CTETICHHBIE, JIOTapH(MUUECKHE, TPHTOHOMETPUIECKUE ypaBHEHHS, HEPABEHCTBA M CHCTEMBI; YMEHHE
penIaTte ypaBHEHHMS, HEPABEHCTBA M CHCTEMBI C MOMOIIBIO PAa3IHYHBIX MPHUEMOB; pEIlaTh ypaBHEHHS, HEPABEHCTBA U
CHCTEMBI C ITapaMETPOM; MPUMEHATh YPaBHEHUs, HEPABEHCTBA, UX CHCTEMBI AJSI PEIICHUS MAaTeMaTHYECKHUX 3a1ad U
3a/1a4 U3 pazIMYHBIX 00JacTeil HAYKH U pealbHOU KU3HU;

I17 ymenme cBOOOIHO OIEPUPOBATH HOHATHSIMH: TpaduK (QYHKIUH, oOpaTHas (QYHKIWS, KOMIO3HIUSA (OyHKITHIA,
TWHEHHas (QyHKOWA, KBagpaTWdIHAs (YHKIMSA, CTENEHHAas (YHKIMS C IEIbIM IT0Ka3aTeleM, TPUTOHOMETPHUYECKHE
(yHKIIMH, OOpaTHBIE TPUTOHOMETpUUYECKHE (DYHKIUH, NTOKa3aTeIbHas U JorapupmMuieckast QyHKIIMH; YMEHHUE CTPOUTH
rpaduku QYHKIHH, BHIIONHATH NpeoOpa3oBaHus IpadukoB (QyHKIMIT; yMEHHE UCMOIB30BaTh rpadMku QYHKIMHA 11
M3Y4YEHUs TIPOLECCOB M 3aBHCUMOCTEH NPH PELICHUH 3a/ad U3 JPYTHX Y4eOHBIX MPEAMETOB M U3 PEalbHOM JKU3HH;
BBIpaXaTh (HOPMyJaMH 3aBHCUMOCTH MEXAY BEJIMUYMHAMH; yMEHHE CBOOOIHO OIEPUPOBATH HOHITHUSAMHU: YETHOCTD
(YHKIMH, NEPUOJUMYHOCTh (YHKIMH, OTPaHMYCHHOCTHh (YHKIMH, MOHOTOHHOCTb (DYHKLHMH, 3KCTpEeMyM (QYHKIIHH,
HanOoubllee 1 HaUMEHbIee 3HaUeHNsT PYHKIIMU Ha TPOMEXKYTKE; yMEHHE IPOBOJUTh HCCIIeI0BaHHE (QYHKIMN; YMEHHUE
UCTIONB30BaTh CBOMCTBAa M Tpaduku (GYHKIMHA [UIA pENICHWS ypaBHEHHWH, HEPaBEHCTB M 3a/1ad C IMapaMeTpamuy;
M300pakaTh Ha KOOPJMHATHON IIJIOCKOCTH MHOKECTBA PEIICHUI ypaBHEHHH, HEPABEHCTB U UX CHCTEM;

18 ymenue cBOOOIHO ONEpUPOBATH MOHATHIMU: TIOCIEI0BATENHHOCTD, apu()METHIECKAsK IPOTPECCHS, TEOMETPHIECKas!
nporpeccusi, 6ECKOHEYHO yOBIBAIOIIAsi TEOMETPHUECKasl MIPOTPECCHsS; YMEHHE 33aBaTh IOCIEIOBATEIHHOCTH, B TOM
YHCIIe C TOMOIIBIO PEKYPPEHTHBIX (hOpMYIT;

I19 ymeHue omepupoBaTh MOHATHAMH: HENPEPBHIBHOCTH (DYHKIIMH, aCUMOTOTHI rpaduka (yHKIMH, epBas U BTOpas
npou3BoHas (DYHKLUUH, T'€OMETPHYECKUH M (DU3MYECKHH CMBICI NPOU3BOJHOM, NepBOOOpa3Has, OIpEeAeTCHHbIH
MHTETpaT; yMEHHE HaXOJAUTh aCUMITOTHI rpaduka QyHKIMN; YMEHUE BBIYHUCIISATH IPOM3BOAHBIE CyMMBI, IIPOU3BEICHUS,
YaCTHOTO W KOMITO3MLMH (PYHKLMI, HAXOIUTh ypaBHEHHE KacaTelbHOH K rpaduky (yHKIHMH; YMEHHE HCIIOJIb30BaTh
MPOU3BOJIHYIO JUIS UCCIIEAOBaHUS (PyHKUMH, Al HAXOXKAEHHUS HAWIYYIEro peuleHus B IPUKIAIHBIX, B TOM YHCIIE
COLIMAIIBHO-DKOHOMHYECKUX M (M3MYECKUX 3a/1adax, ISl ONPEJENICHUs] CKOPOCTH M YCKOPEHHMs; HAXOIUTh ILUIOIIAAN
¢uryp c momMoIsIo HHTErpaa;

[110 ymenne cBOOOIHO ONEpHUpPOBATH HMOHATUSAMHU: CpPEAHEES apU(PMETHIECKOe, MeIaHa, HanOoblIce U HAaNMCHBIIIES
3HA4YEHMs, pa3Max, AWCIIEPCHs, CTAHAAPTHOE OTKIOHEHHWE Ul ONHMCAHUS YHCIOBBIX JIAHHBIX; YMEHHE HCCIICIOBATH
CTaTHCTHYECKHE JJaHHBIC, B TOM YHCIIE C IPUMEHEHNEM Ipa(UIecKuX METONOB 1 3JIEKTPOHHBIX CPEACTB;

[111ymeHue omepupoBaTh MOHATUAMH: CIYyYailHBIH ONBIT M CIy4YaifHOE COOBITHE, BEPOSTHOCTh CIYYalHOTO COOBITHS;
YMEHHE BBIYHCIATH BEPOATHOCTH C HCIIOJB30BaHHMEM TI'paMueCKUX METOIOB; IPHMEHSTH (OPMYJIBI CIOKCHUS H
YMHOXKCHUSI BEPOATHOCTEH, KOMOWHATOpHbIE (akThl M (GOPMYJBl NPU pPELICHHH 3ajad; OLEHHMBATh BEPOSTHOCTH
peasbHBIX COOBITHH; 3HAKOMCTBO CO CIIyYaiHBIMH BEJIMYMHAMHU; YMEHHE IPUBOIUTH NMPUMEPHI IPOSBICHHUS 3aKOHA
OOJIBIINX YMCEI B IPUPOJIHBIX U OOIECTBEHHBIX SBICHHSX;

[112 ymeHune cBOOOIHO ONEPHUPOBATH MOHATHUSMH: TOYKA, IPsIMasi, INIOCKOCTh, MPOCTPAHCTBO, OTPE30K, JIyU, IUIOCKHN
yroJ, IBYTPaHHBIN yTOJ, TPEXTPaHHBIA YToJ, MepeceKalouliecs, MapajulelbHble M CKPEIIUBAIONIIUECS MpsSMBIE,
MapajuIeNIbHOCTh U MEPHEHAMKYJISIPHOCTh TPSIMBIX M IUIOCKOCTEH, YroJl MEeXIy HpPSMBIMH, YroJl MEXIy NpsIMOH U
TUIOCKOCTBIO0, YTOJI MEXIy IIOCKOCTSMH; YMEHHE HCIOJIb30BaTh MPH PEHICHUH 3a7ad M3y4eHHbIe (DAKTHI U TEOPEMBI
IUITAHUMETPHUH; YMEHHE OIIEHMBATh pa3Mepbl OOBEKTOB B OKpPY’KAalOLIEM MHpPE; yMEHHE OIepHUpPOBAThH IMOHATHIMHU:
MHOTOTPaHHUK, C€UYE€HHe MHOTOTPAHHMKA, NTPAaBMIILHBIA MHOTOTPAaHHUK, MPU3Ma, IHpamMuaa, GUrypa u IOBEpXHOCTD
BpallleH!s, TWINHIP, KOHYC, map, cdepa, pasBepTka MOBEPXHOCTH, CEUCHHUsI KOHyca M IMIMHApPA, TapajielbHbIe 0CH
WIM OCHOBAaHHWIO, CEYEHWE INapa, IUIOCKOCTh, Kacaromasicst cdepsl, HWIMHIPA, KOHYCa; yMEHHE CTPOHMTh CEYeHHE
MHOTOIpaHHUKA, U300pakaTh MHOTOI'PAHHUKH, (DUTYpPBI U TIOBEPXHOCTH BpAILEHHUS, UX CEYCHHS; YMEHUE NPHUMEHSTh
CBOWCTBa reOMETPUYECKUX (QUTYD;

113 ymeHue cBOOOJHO OMEpHUPOBATh MOHATHAMU: IUIOMAIL (GUTYpPBI, 00BEM (UTYpPbI, BEIMYHHA YIJa, pACCTOSHUE OT
TOYKH JI0 IJIOCKOCTH, PACCTOSHUE MEXIY IMPSIMBIMH, PACCTOSHHE MEXIY IUIOCKOCTSIMH, IUIOMIaas cepsl, MIomaas
MOBEPXHOCTH TMMHPaMMIBI, IPU3MBI, KOHyCa, IINHAPa, 00beM Ky0a, MPSMOYTOJIBHOTO Mapajulesenunesia, MipaMuIsl,
MIPU3MBI, IIINHPA, KOHYyCa, IIapa; yMEHHE HaXOAUTh OTHOIIEHHEe 00eMOB OJOOHBIX GUTYD;

[114 ymenune cBOOOTHO OMEpHUPOBaTh MOHATHIMU: JIBIDKCHHE, apaJUICIIBHBIA NEpeHOC, CHMMETPHsI Ha TUIOCKOCTH U B
MPOCTPAHCTBE, MOBOPOT, Npeo0pa3oBaHue MoJ00us, M0100HEIe (UTYpBI; YMEHHE Paclio3HaBaTh PaBHBIC M MOJIOOHBIE
¢urypsl, B TOM 4HClIe B NPHUPOAE, MCKYCCTBE, apXWUTEKType; YMEHHE HCIIOIb30BaTh FeOMETPUYECKHE OTHOLICHUS,
HaxOJMTh T'€OMETPHUYECKHE BENWYMHBI (JUIMHA, Yrojl, IUIOIIajb, 0OBbEM) HPH PEMICHHH 3a7ad U3 APYIHX YYEOHBIX
NPEZIMETOB U U3 PETLHOM XKHU3HU;

[115 ymenune cBoOOJHO ONEPHPOBATH MOHATHUSAMHU: MPSIMOYTOJbHAs CHCTEMa KOOPJAMHAT, BEKTOP, KOOPIMHATHI TOUYKH,
KOOPJHMHATHI BEKTOPA, CyMMa BEKTOPOB, IPOU3BEAECHNE BEKTOPA Ha YHCIIO, PA3JI0KEHUE BEKTOPA MO Oa3UCy, CKAISIPHOE
MIPOM3BEICHUE, BEKTOPHOE POM3BEICHHUE, YTOJI MEKAY BEKTOPaMHU; YMEHHE UCTIOIh30BaTh BEKTOPHBIN M KOOPMHATHBIIN
METOJ JUIS PEIICHUS TEOMETPUIECKHX 3a/1ad U 3a/1a9 APYTUX yUeOHBIX TPEIMETOB;

[116 ymeHue MOJENMpOBaTh pealbHble CUTyallMd Ha $3bIKE MAaTEMaTHKH, COCTABISITH BBIPAXKCHUS, ypaBHEHHS,
HEpPAaBEHCTBA M MX CHCTEMbI 0 YCIOBHUIO 3aJa4M, UCCIEJOBaTh IOCTPOCHHBIE MOJEIH C HCIIOIb30BaHMEM armmapaTa
areOpsl, HHTEPIPETUPOBATH MTOJY4YEHHbIH Pe3yJIbTaT; CTPOUTh MaTEMAaTHIECKNUE MOJICIIH C TOMOIIBIO T€OMETPHUYECKUX
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MOHSATUM M BEJWYUH, pElIaTh CBSI3aHHBIE C HUMH MPAKTHUYECKHE 3aJlauM; COCTaBJIATh BEPOATHOCTHYIO MOZEIb U
HMHTEPIPETUPOBATH MOJyUEHHBIN pe3yibTaT; pelaTh NpUKIIaJHbIe 33144 CPEICTBAMU MaTEMaTHUYECKOIO aHAIIN3a, B TOM
YHCIIe COLMATbHO-9KOHOMUYECKOTO U (PU3MIECKOTO XapaKTepa;
[117 ymenue BHIOUpATh MOIXOSIINI METO JUIS PEUICHHUS 3a/Ja4K; TOHUMAHUE 3HAYUMOCTH MAaTCMAaTUKU B M3YYCHUHU
NPUPOJIHBIX W OOIIECTBEHHBIX MPOLIECCOB W SBJICHHWH; yMEHHE PaclO3HaBaTh INPOSIBICHUE 3aKOHOB MaTEMaTHKU B
HCKYCCTBE, YMEHHUE NNPUBOAUTDH IPUMEPHI MaTEMAaTHUECKUX OTKPBITHIM POCCUHCKON 1 MUPOBOW MaTEMaTHYECKON HAYKH
¢ JIMYHOCTHBIX

B YaCTH TPYAOBOI'0 BOCIIMTAHUS:
JI1 B yacTH rpaaaHcKOro BOCIIUTAHUS:
c(hOPMHUPOBAHHOCTh TPAXKNAHCKOH MO3MLMK 00y4aromerocsi Kak aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCHUICKOTO
oO1IecTBa, MPeCTaBICHIE O MATEMAaTHICCKIX OCHOBAX (DYHKIIMOHUPOBAHUS Pa3IMIHBIX CTPYKTYD, SBICHUH, IPOIEAYP
TpaXXIaHCKOTO o0IIecTBa (BEIOOPEHI, OMPOCH M APYTOE), YMEHHE B3aUMOJCIHCTBOBATE C COLUALHBIMU HHCTUTYTaMHU B
COOTBETCTBHH C X (PYHKIUAMH U HA3HAYCHHUEM;
JI2 B yacTH NAaTPHOTHYECKOT0 BOCTIMTAHMSA:
c(OPMHUPOBAHHOCTh POCCUICKON TPaXKTAaHCKOW MACHTHYHOCTH, YBKCHHUS K MPOIUIOMY M HACTOSIIEMY POCCHHUCKOM
MaTEMaTUKH, LIEHHOCTHOE OTHOILIEHHWE K JOCTHKEHHSIM POCCUHCKHX MAaTEMaTHUKOB M POCCUHMCKON MaTeMaTH4eCKOW
IIKOJIBI, HCIIOJIb30BAHUE ATUX JAOCTH)KCHHUH B IPYTHX HayKaX, TEXHOJOTUAX, chepax IKOHOMHKH;
JI3 B yacTH 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSI:
OCO3HaHHE JYXOBHBIX LIEHHOCTEH pOCCHIICKOro Hapoja, c(OPMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STHYECKOTO
TMOBEACHUA, CBA3AHHOTIO C MPAKTUYCCKHUM IMPHUMCHCHUCM }IOCTI/I)KCHI/Iﬁ HayKu U ACATCIIbHOCTHIO y‘{éHOFO, OCO3HaHHue
JIMYHOTO BKJIaJia B IIOCTPOCHUE YCTOWYNBOTO OYyyIIero;
JI4 B 4acTH 3CTETHYECKOr0 BOCIIMTAHUSA:
ACTETUIECKOE OTHOIICHIE K MUPY, BKITFOYast 3CTETUKY MAaTeMAaTHIECKAX 3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHHH,
pacCyKAeHHUI, BOCIPUUMYHMBOCTD K MAaTEMaTHUYECKUM aCIIEKTaM pa3IMYHbIX BUAOB UCKYCCTBA;
JIS B yacTu GU3NYECKOr0 BOCIIMTAHUSA:
c(hOpMHUPOBAHHOCTh YMEHUS IPUMECHITH MaTeMaTHIECKUE 3HAHMU B MHTEPECax 37J0POBOTO 1 0€301acHOro 00pasa )KU3HH,
OTBETCTBCHHOE OTHOIIEHHE K CBOEMY 3I0POBBIO (3TOPOBOC MHUTAHUE, COANTAHCHPOBAHHBINA PEXXHUM 3aHATHH U OTIBIXA,
peryispHas guznyeckas akTHBHOCTB), (U3MYECKOE COBEPIICHCTBOBAHHE MPH 3aHATUSX CIIOPTHBHO-03/10POBUTEIBHON
JIeSITETIbHOCTHIO;
JI6 B yacTH TPY/0BOr0 BOCIIMTAHMSA:
TOTOBHOCTh K TPYAY, OCO3HaHHWE LEHHOCTH TPYAOJIOOWs, HMHTEpec K pa3IuyHbM cdepam mnpodeccrnoHaIbHON
JIESITEIbHOCTH, CBS3aHHBIM C MAaTEMAaTHKOW M ¢ MPUIOKCHUSIMH, YMCHHE COBEpIIaTh OCO3HAHHBINH BBHIOOp Oymyieit
HpO(i)eCCI/II/I U pCain30BbLIBATH COOCTBEHHBIE KU3HEHHBIE IUIaHBI, TOTOBHOCTHh U CIOCOOHOCTE K MaTeMaTUu4€CKOMY
00pa3oBaHNIO W caMOOOPa30BaHUIO HA MPOTHKEHUHM BCEH JKM3HM, TOTOBHOCTH K AKTUBHOMY YYacTHIO B PEIICHUU
MPAKTUUECKUX 3a7a4 MaTEMaTUUECKON HANpaBICHHOCTH;
JI7 B 4acTH 3KO0JI0rH4eCKOro BOCIIMTAHUA:
c(OPMHUPOBAHHOCTh HKOJOTHYSCKOW KYJNBTYpHl, TMOHHMAHWE BIUSHHS COIHAIBFHO-’KOHOMHYECKUX IPOIECCOB Ha
COCTOSTHHE IPUPOIHOM M COITUAITBHOM Cpelbl, 0CO3HAHHE II00ATBHOTO XapaKTepa IKOIOTUISCKUX POOIeM, OpUCHTAITHS
Ha TPUMEHEHHE MaTeMaTHYeCKHUX 3HAHMHM A peUIeHHs 3a7ad B 00JacTH OKpY)KaloLled cpeabl, ITaHUPOBAHUE
IIOCTYIIKOB ¥ OLIEHKU UX BO3MOXHBIX ITOCJIEJCTBUH JUUIS OKPY’KaOIEH CPE/Ibl;
JI8 B 4acTH LEHHOCTH HAYYHOT0 MO3HAHHUS:
c(OPMUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIEI0 COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAayKH U OOIIECTBEHHOM
NPaKTHKH, OHMMaHWE MaTeMaTHYeCKOH HayKW Kak c]epbl 4YesOBEYeCKOW JesITeNbHOCTH, JTAaroB €€ pa3BUTUS U
3HAYMMOCTU [JIsd pasBUTUA HTUBUWIN3AIUH, OBJAJACHHUC A3BIKOM MATEMAaTHKHU U MaTeMaTUYECKON KyHbTypOf/'I Kak
CpPEICTBOM TIIO3HAHMA MHpa, TOTOBHOCTh OCYILIECTBIATH IPOEKTHYIO W HCCIEIOBATEIbCKYIO AESITEIbHOCTD
WHAUBUAYAIBHO U B TPYIIIE.

e MeTanpeIMeTHbIX:

Ogy1ageHne YHHBePCAJIbHbIMH YUeOHbIMM NIO3HABATEIbHbIMH JeCTBUSIMU:

a) 0a30Bble JJOTHYeCKHe JIelCTBUA:

BBIBIIITH M XapaKTEPU30BaTh CYIICCTBEHHBIC MPH3HAKH MATEMaTHUYECKUX OOBEKTOB, IMOHATHH, OTHOIICHHMA
MEXIYy MOHATUAMH, (POPMYIHPOBATE OIPECIICHHS MOHATHH, YCTaHABINBATh CYIICCTBEHHBIN MPU3HAK KIACCUPHUKAIINH,
OCHOBaHHUS 111 00001IEHUS M CpaBHEHUS, KPUTEPUH MPOBOIUMOTO aHAJIHN3a;

BOCIIPHHHMATh, (OPMYIMPOBAaTH W IPEOOPa3OBBIBATh CYXKACHUS: YTBEPAUTENbHBIE W OTpPHIATEIbHEIE,
eJIMHIYHBIC, YaCTHBIE U 00IIHE, YCIOBHBIC,

BBIABJIATE MATEMATHYCCKUE 3aKOHOMCPHOCTH, B3AMMOCBA3U U IIPOTUBOPEYUA B (i)aKTaX, JAaHHBIX, Ha6J'II-OlleHI/ISIX
1 YTBEPKACHUAX, TpEAJIaraTb KPUTCPHUU JJIA BbIABJICHUA SaKOHOMCpHOCTCﬁ u HpOTHBOpe‘II/Iﬁ;

JIeNlaTh BBIBOJABI C HCIOJB30BAHUEM 3aKOHOB JIOTHMKH, IEIYKTUBHBIX W HMHIYKTHUBHBIX YMO3aKIIOUEHUH,
YMO3AKJIIOUEHH [0 aHaJIOTUH;

MIPOBOJIUTh CaMOCTOSTEIFHO JIOKAa3aTeIbCTBA MATEMATHYCCKHX YTBEPXKICHHU (NPSIMBIE M OT IPOTHUBHOTO),
BBICTPAaWBaTh apryMEHTALUIO, MPUBOJUTH NPUMEPHl U KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC CYXKICHUS U
BBIBOJIBI;



BBIOMpATh CIIOCO0 peneHus y4eOHoH 3a1a4un (CpaBHUBATh HECKOJILKO BapUAHTOB PELICHNUS, BHIOMpaTh Hanboee
HOAXOISIIIHUN ¢ Y4ETOM CAMOCTOSITENBHO BBIACIEHHBIX KPUTEPHEB).

0) 0a30BbIe HCCJIEIOBATEIbCKIE IeHCTBUA:

UCIIONIB30BaTh BOMNPOCHI KaK HCCIIENOBATENbCKUI HMHCTPYMEHT MO3HAHMS, (OPMYJIHPOBAaTH BOMPOCHI,
¢uKcHpyloIe TNPOTHBOpEYMe, MpoOJeMy, YyCTaHaBIMBAaTb MCKOMOE M JlaHHOe, (OPMHUPOBATH THIOTE3Y,
apryMEHTHPOBATh CBOIO MO3HUIUIO, MHEHHE;

IIPOBOANTH CAMOCTOSATENHLHO CINTAHMPOBAHHBINA 3KCIIEPUMEHT, UCCIIECI0BAHNE 110 YCTAaHOBJICHHIO OCOOCHHOCTEH
MaTeMaTHYECKOTO O00BEKTa, SIBICHHSA, IIPOIECCA, BBIIBICHHIO 3aBUCHMOCTEH MEXAy OOBEKTaMH, SBICHUSIMH,
poLueccamu;

CaMOCTOATENFHO (hopMynupoBaTh 000OIIEHHS W BBIBOABI II0 pE3yJbTaTaM MpPOBEIEHHOTO HaOIIOmEHUS,
HCCIIEZIOBaHNS, OLIEHUBATH JOCTOBEPHOCTH MOJIYYEHHBIX PE3yIbTaTOB, BBIBOJIOB M 0000IICHN;

MIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOLIECCA, @ TAKIKE BBIIBUTATH IIPEIIOJIOKECHUS O €T0 Pa3BUTHU B HOBBIX
YCIIOBHSIX.

B) paGoTa ¢ nHpopManueii:

BBISBIISATE Ne(UUIUTH HHpOpMaNWK, JaHHBIX, HEOOXOANMBIX JJIsl OTBETA Ha BOIIPOC U JUISl pEILICHUS 3aaul;

BBIOMpaTh HMH()OPMALMIO M3 HCTOYHHKOB pA3IMYHBIX THUIOB, AaHAJIU3MPOBATh, CUCTEMAaTU3UPOBaTh W
MHTEPIPETHPOBATh HHPOPMAIHIO PAa3IMYHBIX BUAOB M ()OPM IPEICTABICHHS;

CTPYKTYPHPOBaTh HH(OPMALHIO, TIPECTABIATH €€ B PA3IMIHBIX (popMax, WIITIOCTPUPOBATH IpaduIecKy;

OILIEHMBATH HAIEKHOCTH HH(OPMALIUH IO CAMOCTOSTENBHO CYOPMYITHMPOBAHHBIM KPUTEPHSIM.

OBiageHne yMeHUsIMU OOLLIEHUSI KAK YACTh KOMMYHUKATUBHBIX YHUBEPCAJIbHBIX YUYeOHbIX AeiiCTBMIA:

BOCIIPUHUMATh U (DOPMYJIMPOBATH CYKICHUS B COOTBETCTBUH C YCIOBUSMHM U LENISIMH OOIIECHUS, ICHO, TOYHO,
TPaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IUCbMEHHBIX TEKCTaX, AaBATh MOSCHEHUS 110 X0y PELICHHS 3aJa4H,
KOMMEHTHPOBATh I0JIYYCHHbII pE3yibTar;

B XoJlie 0OCYXICHHUS 3aJaBaTh BOINPOCHI IO CYIIECTBY OOCyXkIaeMol TeMbl, MpoOJIeMbl, peliaeMoil 3aaaun,
BBICKAa3bIBaTh UJCHU, HAICJICHHBIC Ha MTOMCK PCHICHUA, COTOCTABJIATE CBOU CYXKJICHUA C CYXKACHUAMU APYIUX YUYAaCTHUKOB
Jajiora, oOHapy>KHUBaTh Pa3IM4YMe U CXOJACTBO MO3UIMH, B KOPPEKTHOH (opme GopMynmpoBaTh pasHOIJIacHs, CBOU
BO3PAKCHHUS;

MIPECTAaBIATh PE3yJbTaThl pEIICHUS 3aJadyd, 3KCIEePUMEHTa, HCCIEeOBAHMSA, INPOEKTa, CaMOCTOATENIBHO
BBIOMpPATh (hopMaT BHICTYIIICHHUS ¢ YIETOM 3a/1ad IPE3CHTALUH U OCOOEHHOCTEH ay AUTOPHH.

OsiageHne yMEHMSIMM CaMOOPraHM3alMHM KaK 4YacTh PeryJsTHBHBIX YHHMBEPCAJIbHBIX Y4YeOHBIX
JeHCTBHM:

COCTaBIISATH IUIAH, AITOPUTM PEIICHUS 33a4i, BBIOUPATh CIIOCO0 PELICHHS ¢ YyIETOM MMEIOIINXCSI pECYpCOB 1
COOCTBEHHBIX BO3MOKHOCTEH, apIryMEHTHPOBATh U KOPPEKTHPOBATh BAPHAHTHI PELICHHUH C y4ETOM HOBOH HH(OpPMAIIHH.

OBjageHne yMEeHHSIMH CAMOKOHTPOJISI KAK YaCTh PeryJsTHBHBIX YHHBePCAJIbHbIX Y4eOHBIX el cTBHI :

BJIaACTh HaBbIKaMU MO3HaBaTEIbHOM pe(bﬂeKcym KaK OCO3HaHUs COBCPHIACMBIX HeﬁCTBHﬁ U MBICIIUTCIIbHBIX
MPOIIECCOB, UX PE3yJbTATOB, BIAJETh CIOCO0AMM CaMOIIPOBEPKH, CAMOKOHTPOJISI MPOLEecca U pe3yibTaTa peIIeHH
MaTeMaTUYEeCKOU 3a1auu;

npeaABUACTL TPYAHOCTHU, KOTOPBLIC MOI'YT BO3HUKHYTH IIpU PCEHICHUU 3adaydd, BHOCHUTb KOPPCKTHUBLI B
JACATCIBbHOCTS HA OCHOBC HOBBIX O6CTOHT€HLCTB, JAaHHBbIX, HaﬁHeHHBIX OH]I/I6OK, BBISIBJICHHBIX pr)IHOCTeﬁ;

OIICHUBATH COOTBECTCTBUE PE3YJibTaTa HEJIN U yCIIOBUAM, 00BSICHATH MPUYUHBI JOCTUKCHUA WIN HE JOCTHKCHUA
PE3yNIbTaTOB AEATEIHHOCTH, HAXOANTH OMIHOKY, 1aBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.

Ogy1ageHre yMEHUsIMU COBMECTHOM 1esiTeIbHOCTH:

MIOHMMATh M HCIIOJIb30BATh MPEHMYIIECTBA KOMAHAHOW W MHIMBHIYaJIbHOH pabOTHI MpHU pElIeHUH y4eOHBIX
3aj1a4, NPUHUMATh 1eJIb COBMECTHOW IEATeNIbHOCTH, IUIAHMPOBATh OPTaHU3AIMI0 COBMECTHON pabOThI, paclpenessiTh
BUJIBI paboT, IOTOBapUBAaThHCs, 00CY)KAATh MIPOLECC U pe3ysbTaT paboThl, 0000IIaTh MHEHHS HECKOJIBKUX JIIO/IEH;

y4acTBOBaTh B TPYMNIOBBIX (popmax paboTel (0OcyxaeHns, 0OMEH MHEHHH, «MO3TOBbIE INTYPMBI» U HHEIE),
BBITIOJIHATH CBOKO YaCTh pa60TbI 1 KOOPpAMHUPOBATH CBOU I[eﬁCTBI/ISI C IPpYIruMHU YiICHaAMU KOMaH/ibl, OHCHUBATH Ka4€CTBO
CBOETr0 BKJIa/Ja B OOLIMIA IIPOAYKT MO KPUTEPHSM, CHOPMYJIUPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBHSL.

1.3.3. [InanupyeMble pe3yabTaThbl 0CBOEHHS 00111e00pa30BaTe1bHON JMCHUILIUHBI B cooTBeTcTBHU ¢ PI'OC CIIO
u Ha ocHOBe PI'OC COO

B pesymbTaTe OCBOGHHMSA AWCHMILIUHBI OOYYAIOIIMICS JODKEH o007anaTh OONIMMH  KOMIIETSHITUSMH,
BKITIOYAIOITIMH B C€05 CTIOCOOHOCTB:!

OK 01. Bri6upats crmoco0sI pemmeHus 3a1aq npoPecCHOHATBHOHN ASITeTbHOCTH MPUMEHUTEIHHO K PA3IMIHBIM
KOHTEKCTaM;

OK 02. Hcmonmp3oBaTh COBPEMEHHBIE CpEACTBA IIOMCKA, aHANW3a W HMHTEPIPETAlMH HWHPOPMAIHU, H
MHGOPMALMOHHBIE TEXHOJIOTHH /7Sl BRITIOJTHEHUS 3a/1a4 PO ECCHOHAIBHOM e TeTbHOCTH;

OK 04. D¢ddexkTnBHO B3aUMOCHCTBOBATE U pa0OTAaTh B KOJUIEKTUBE M KOMAH/IE.
B nensx noaroToBkn odydarommxcs K Oyaymieid npodeccnoHaIbHOM JeITeIbHOCTH PH N3yYeHUH y4eOHOTo IpeaMeTa
Maremarnka3zakiasiBaetcsi ocHoBa st opmupoBanust [IK B pamkax peammsamun OOIT CIIO no cnennaisHOCTH
21.02.11 T'eoduzmyeckre METOABI TOMCKOB U Pa3BEAKH MECTOPOKICHHN TOJIE3HBIX UCKOTACMBbIX :



[IK 2.1. BeimonuaTs TexHUYeckne paboThl 110 perucTpanun, o0padoTke ¥ MHTEPIpeTaluy Ha3eMHBIX Ieo(ru3niecKux
JIaHHBIX.
[IK 2.3. OcymiecTBisiTh 00pabOTKy M MHTEPIIPETALNIO HA3EMHBIX U CKBAKHMHHBIX T€O()U3NUECKHUX JaHHBIX.



Koa 1 HamMeHOBaHHe
$hopmupyembix
KOMIIeTeHII M

Ilnanupyemble pe3yJbTaThl 0CBOCHHS M CIHILIMHBI

JIMYHOCTHBIE H MeTanpeamMeTHbIe

IpeamerHbie

OK 01 Bwibupats
CHOCOOBI penIeHNs 3a1a4
npodecCHOHATBHON
JeATeIbHOCTH
NPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

JI6 B yacTH TPY0BOr0 BOCIIMTAHMSA:

TOTOBHOCTh K TPYAY, OCO3HaHWE IIEHHOCTH TpPYAOJIOOWsS, HHTEpec K
pa3nuuHbIM  cdepam  MpOQEeCCHOHATBHONW JIESTEIbHOCTH, CBS3aHHBIM C
MaTeMaTUKOH M e€ MPHIOXKEHUSIMH, YMEHHE COBEPLIATh OCO3HAHHBIH BBHIOOD
Oynymed mpodeccur UM peaan3oBbIBATH COOCTBEHHBIE XM3HEHHBIC IUIAHBI,
TOTOBHOCTb W CIOCOOHOCTh K MaTreMaTHYecKoMy OOpa3OBaHUIO |
€aM000pa30BaHMIO Ha MPOTSHKEHUH BCEH JKM3HHU, TOTOBHOCTH K aKTHBHOMY
Y4YacTHIO B PEIICHUHN NMPAKTHYECKHUX 33a]ad MaTEMaTHIECKON HAIPaBJICHHOCTH;
Osiagenne YHHBepCAJIbLHbBIMH y4eOHBIMH NMO3HABATEJbHBIMH
JeHCTBUAMU:

a) 0a30BbIe JJIOTHYECKHUE AeHCTBUS:

BBIIBIIITH U XapaKTEPHU30BaTh CYIIECTBEHHBIC INPU3HAKUM MaTEeMAaTHYECKUX
OOBEKTOB, TOHSATHH, OTHOUICHWUH MEXAy MOHATHAMH, (OPMYIMPOBATh
OmpeneNeHus]  TMOHATHUH,  yCTaHaBIMBaTh  CYIIECTBEHHBIH  IPU3HAK
Ki1accuukanuu, OCHOBaHHMSA s OOOOIIEHHS M CpPaBHEHUs, KPUTEPHU
MIPOBOIMMOTI0 aHAIN3A;

BOCIIpUHHMMAaTh,  (OpPMYyIHpOBaTh U
YTBEPAUTENIFHBIE W  OTPHULATEIbHBIE,
YCIIOBHBIE;

BBISBJIATH MaTeMaTHIECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IIPOTHBOPEUHS B
(hakTax, TaHHBIX, HAOIIOJICHNUAX M YTBEP)KACHUSX, IIPeUIaraTbh KpUTEPHH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN M IPOTUBOPEUHH;

JlenaTh BBIBOABI C HCIOJNB30BAaHHEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKIYECHUH, YMO3AKIIIOUEHUH 110 aHAJIOTUU;

MIPOBOIUTH CAMOCTOSATENFHO JJOKA3aTEbCTBA MAaTEMATHIECKUX YTBEPKICHHUH
(mpssiMBIE M OT TPOTHUBHOTO), BBICTPAWBATh APTyMEHTAIMIO, IPHUBOJUTH
IMpUMEpPbl ¥ KOHTPIPUMEPH], OOOCHOBBIBATH COOCTBEHHBIE CYXICHHA W
BBIBO/JIbI;

BBIOMpaTh croco0 pemieHus ydeOHOM 3amadu  (CpaBHHBATh HECKOJIBKO
BAapUAHTOB pEIICHMs, BBIOMpaTh Haubojee MOAXOIAIMH C  y4ETOM
CaMOCTOSTENILHO BBIJICICHHBIX KPUTEPHEB).

0) 0a30BBIE HCCIIEI0BATEIBCKUE AeHCTBHS:

UCIIONIb30BaTh BONPOCHI KaK HCCIENOBATEIbCKUM HHCTPYMEHT IIO3HAHMS,
(hopMyIHpOBaTE BOMPOCH], (HUKCHPYIOUINE MPOTHBOpEYHe, mpodiemMy,
yCTaHaBIMBaTh HCKOMOE U TaHHOE, (POPMHUPOBATE THIIOTE3Y, apTYMEHTHPOBATh
CBOIO ITO3UIINIO, MHEHHUE,;

peoOpa3oBHIBATH
€/IMHUYHEIE,

CYXKACHUA:
YaCTHBIC H 06H.[I/IC,

I11 ymeHue omepupoBaTh MOHATHSIMH: OIpPEICICHUE, aKCHOMa,
Teopema, CIEACTBUE, CBOWCTBO, TIPU3HAK, JOKa3aTeIbCTBO,
paBHOCWIIBHBIE (POPMYIIMPOBKH; YMeHHE (POPMYIMPOBATH 0OpaTHOE U
NPOTUBOMOJNIOXKHOE  YTBEp)KJICHUE, IPUBOJUTH  NPUMEPHl U
KOHTPIPUMEPBI, IPOBOANUTH [OKA3aTElbHBIE pAaCCYXICHHUS TpH
pemieHun  3ajad,  OLCHUBATh  JIOTHYECKYI0  HPaBHIbHOCTh
paccy KIAeHU;

I12 ymeHue onepupoBaTh MOHATHSIMHU: MHOXXECTBO, IOJAMHOXKECTBO,
orepany HaJl MHOXECTBAMH; YMEHHE HCIONb30BaTh TEOPETHKO-
MHO)KECTBEHHBIH ammapaT JUIl ONHCAHUS PEaJbHBIX IPOIECCOB M
SIBJICHUI M MPH pEIeHUHU 3a7ad, B TOM YHCIIE U3 JPYTHX yueOHBIX
MIPEIMETOB;

I13 ymeHue CBOOONHO OMNEPUPOBATH MOHSATHSAMHU: COYETaHHUE,
MepEeCTaHOBKA, YHCIIO COYETAaHWH, YHCJIO IEPEeCTaHOBOK; OWHOM
HproToHa; yMeHHE TNPUMEHATh KOMOHMHATOpHblE (aKThl U
paccyXKIeHus AJIs pelieHus 3a1ay;

I14 ymenume onepupoBaTh MOHATHAMH: HaTypajbHOE YHCIO, IEJ0e
YHCII0, OCTATOK 0 MOAYJII0, PallMOHAILHOE YHCIIO0, HPPallMOHAIBHOE
YHCIO0, MHOXECTBAa  HATypallbHBIX, UEJbIX, pAIMOHAIBHBIX,
JIEWCTBUTENBHBIX ~ YWCEN; YMEHHE  MHCIOJIb30BAaTh  IPH3HAKH
JIETIMOCTH, HaWMEHBIINI oOImuii JenuTeNs ¥ HauMeHblIee odmiee
KpaTHoe, anroputM EBkimMaa mpu pemieHuM 3a1ad; 3HAKOMCTBO C
Pa3IMYHBIMH TTO3UIIMOHHBIMH CHCTEMaMH CUUCIICHUS;

I15 ymeHue cBOOOIHO OMEPUPOBATH MOHATHUSIMHE: CTCICHb C ICJIBIM
Mokas3aTejgeM, KOpPeHb  HATypaJbHOH  CTENEeHH, CTENeHb C
palMOHANBHBIM  IOKa3aTeleM, CTENeHb C  JICHCTBUTEIBHBIM
(BeIIeCTBEHHBIM) TTOKa3aTeseM, JIorapu(dM Yuciia, CHHYC, KOCHHYC U
TaHTEHC NTPOU3BOJIFHOTO YHCIIA;

I16 ymeHue omnepupoBaTh MOHATHAMH: TOXKAECTBO, TOXIECTBEHHOE
npeoOpa3oBaHKe, ypaBHEHHE, HEPAaBEHCTBO, CHCTEMa YPaBHEHHH M
HEpaBEeHCTB, PaBHOCWJIBHOCTh YPaBHEHHH, HEPABEHCTB M CHCTEM,
paunvoHaibHBIE, HppalMOHAJIbHEIE, II0Ka3aTeJbHbIE, CTEICHHBIE,
norapu(pMUYECcKne, TPUTOHOMETPHUYECKNE yPaBHEHHS, HEPABEHCTBA U
CHCTEMBI; YMEHHE peIlaTh ypaBHEHHs, HEPAaBEHCTBA W CHCTEMBI C
MOMOUIBIO Pa3NIMYHbIX MPUEMOB; pelllaTh YpaBHEHHs, HEPABEHCTBA U
CHCTEMBl C MapaMeTpoM; MPUMEHSTh YpPaBHEHHs, HEPABEHCTBA, MX
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MPOBOIUTE CAMOCTOSITENIFHO CIDIAHWPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHIC
M0 YCTAHOBJCHHIO OCOOEHHOCTEH MAaTeMaTHYeCKOro OOBEKTa, SBIICHHUS,
MpoIlecCa, BBIIBICHUIO 3aBHCUMOCTCH MEXIy OOBEKTaMH, SIBJICHUSAMU,
MpolLeccamy,

CaMOCTOATENFHO (DOPMYITUPOBATh OOOOIICHUS U BBIBOJABI IO pe3yJIbTaTam
MPOBEAEHHOTO HAONIONCHUS, WMCCICIOBAHUS, OIICHUBATh JOCTOBEPHOCTH
MOJYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHUN;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpollecca, a TakKe BbIIBUTaTh
TIPEITIONIOKEHHS O €T0 Pa3BUTHH B HOBBIX yCIIOBHUSX.

CHCTEMBI JUTS PELICHUS MaTeMaTHYEeCKHUX 3a/1ad ¥ 3a1a4 U3 Pa3IHIHbIX
oOracTeil HayKu U pealbHOU KU3HU;

I17 ymenue cBoOOJHO OINEPUPOBATH MOHATUSIMU: rpaduk QyHKINH,
obOpatHast (yHKUMS, KOMIO3MIMA (GYHKIMH, JUHEiHHAs (yHKIus,
KBajipaTuyHast (QyHKIM, CTelIeHHast (PYHKIHS C LIEJIbIM TI0Ka3aTeneM,
TPUTOHOMETpUUYECKHE (YHKIUH, OOpaTHBIE TPUTOHOMETPHUYECKHE
(GyHKIMH, TOKa3aTeNnbHas M Jorapupmuueckas (QyHKIUH; yMEHHE
cTpouTh rpaduku GpyHKUMH, BBINONHATH NpeoOpa3oBaHus TpaduKoB
(GYHKLIUIA; yMEHHE HCIOJIB30BaTh Ipaduku QYHKIMH I H3ydeHHS
MPOLIECCOB U 3aBUCHMOCTEH TPH PEILCHNUH 3a1a4 U3 IPYTHX y4eOHBIX
NpeIMETOB W M3 peajbHOM JKHM3HH; BBIpaXarh (opMylIaMu
3aBHCHMOCTH MEXIy BEIMYHHAMH; YMEHHE CBOOOIHO ONECPHPOBATH
NOHATHAMH: YETHOCTh  (DYHKIMH, NEPUOAMYHOCTh  (PyHKIIHH,
OTpaHMYEHHOCTh (YHKIUH, MOHOTOHHOCTh (YHKIMH, SKCTPEMyM
¢GyHkiMy, HauOojpllee M HaMMEHbIEe 3HAueHMs (QYHKIMH Ha
MPOMEXYTKE; YMEHHE MPOBOJUThH UCCieqoBaHue (QYHKLUH; YMECHUE
UCIIONIb30BaTh CBOWCTBa M rpadukd (GYHKUMHA I8  peLIeHUs
yYpaBHEHHIi, HEPaBEHCTB M 33/1a4 C IIapaMeTpaMu; M300pakaTb Ha

KOOpJMHATHOM IIJIOCKOCTM MHOXKECTBA PpEUICHUM YypaBHEHUH,
HEPABEHCTB U MX CHCTEM;

I18 yMeHue CBOOOIHO OIEepHpPOBATH MOHATUSIMHU:
MOCIE0BATENBHOCTD, apudmMeTHyecKas mporpeccus,
reoMeTpryecKast porpeccus, 0eCKOHEUHO yObIBaromas
reoMeTpuyecKas porpeccus; YMEHHE 3aJ1aBaTh

MIOCJIE/IOBATENILHOCTH, B TOM 4YHCJIE C IOMOIIBIO PEKypPEHTHBIX
(opmyur;

I19 ymenue omepupoBaTh MOHSATHUSMH: HENPEPBIBHOCTb (YHKIINH,
acuMNOTOTHl Tpaduka (yHKUMM, TepBas M BTOpas MPOM3BOJHAS
(GYHKINN, TEOMETPHUECKUH M (QHU3MUECKUH CMBICI MPOU3BOJHOMH,
MepBOOOpa3Hasi, ONpENeNeHHBI MHTErpal; YMEHHE HaXOIWUTh
acuMNTOTH Tpaduka (QyHKINHM; yMEHHE BBIYMCISATH IPOU3BOJHBIC
CYMMBI, IPON3BE/ICHNS1, YACTHOTO ¥ KOMITO3UIIUH (YHKINH, HAXOANUTD
ypaBHEHHE KacaTeJbHOH K rpaduky (YHKIMN; YMEHHE UCII0JIb30BATh
NPOM3BOJHYIO JUISl MCCIEAOBaHMS (QYHKIMHA, IS HAaXOXKICHUS
HaWIy4llIero pelIeHHs B MPUKIAJHBIX, B TOM YHUCIIE COLUAIBHO-
H9KOHOMHYECKHX U (PU3UUECKHX 3aJ]lauax, JUlsl ONpeaeIeHUs] CKOPOCTH
1 YCKOPEHHS; HaXOUTh IJIOMIaIN (PUTYpP C TOMOIIBIO HHTETPaJIa;
I110 ymeHme CBOOOJHO ONEPUPOBATH MOHATHAMH: CpEIHEE
apuMeTHIecKoe, MeInaHa, HauOoIIbIlee U HAUMEHBIIIee 3HAYCHHUS,
pa3max, JAWCHEpCHs, CTaHAApTHOE OTKIOHEHHWE IS ONHCAHHUSA
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YUCIIOBBIX JAHHBIX; YMEHHUE HCCIEOBATh CTATUCTHYCCKIE TaHHEIC, B
TOM YHCIIE C MPUMEHEHHEM TI'pa)UIecKUX METOMOB M IIEKTPOHHBIX
CPE/CTB;

I111 ymenue omepupoBaTh MOHATHAMHU: CIyYalHBI OMBIT U
CilyyaiiHO€ COOBITHE, BEPOSITHOCTH CIIyYalHOT'O COOBITHS; YMEHHE
BBIYHCIIATH BEPOSITHOCTH C MCIOJIb30BaHUEM TPpaUUECKUX METOJIOB;
NPUMEHATh (OPMYJIBI CIOXKEHHS M YMHOXEHHUsS BEpOSTHOCTEH,
KOMOMHATOpHBIE (pakThl ¥ (POPMYIIBI IPU PELICHUH 33/1a4; OLICHUBATh
BEPOSATHOCTH pPEalbHBIX COOBITHI; 3HAKOMCTBO CO CIyYalHBIMU
BEIMYMHAMH; yYMCHHE IPHUBOAWTH IPHMEPHI IPOSBICHUS 3aKOHA
OOJBIINX YHCEN B IPUPOIHBIX U OOIIECTBCHHBIX SBICHUSIX;

I112 ymenme cBOOOIHO OIEPHPOBATH TOHATHAMHU: TOYKA, MPSIMasd,
IUIOCKOCTB, IPOCTPAHCTBO, OTPE30K, Iy, IUIOCKHUH YTOJ, IBYTPaHHBIN
Yroj, TPEXTPaHHBIH YroJ, NepeceKarolyecs, MapaieiabHble U
CKpCIIUBAIOIIUECH MTPAMBIC, ITapalJICIbHOCTD U NEPIICHAUKYJIAPHOCTD
IPSMBIX U IVIOCKOCTEH, YIOJl MEXAy IPSIMBIMU, YTOJI MEKIY NPSMOM
Y TJIOCKOCTbBIO, YTOJI MEX/Ty IUIOCKOCTSIMH; YMEHHUE HCIIOIB30BaTh IPU
pCUICHUM 3a1a4 U3YUCHHBIC q)aKTI)I 1 TCOPEMBI INTAHUMETPHUU; YMCHHUC
OLICHMBATh pa3Mepbl OOBEKTOB B OKPYXKAIOIEM MHUpE; YMEHHE
OTIePHPOBATH MOHATHAMHU: MHOTOTPAaHHUK, CCUCHIE MHOTOTPAaHHUKA,
NMpaBWIBHBI MHOTOTPAaHHWK, TpH3Ma, NHpaMuaa, Qurypa u
MOBEPXHOCTh BpAICHUS, IIWIMHIAP, KOHYC, Imap, chepa, pa3BepTKa
MMOBEPXHOCTH, CCUCHHS KOHYCa ¥ IFIHHIPA, MTapajlieIbHbIe OCH HIIH
OCHOBAHHIO, CEYEHHE Iapa, IUIOCKOCTh, Kacaromascs CcQepsl,
WINHAPA, KOHyCa, YMEHHE CTPOUTHh CEYCHHE MHOTOTPAHHHKA,
n300pa’kaTh MHOTOTPAHHHUKH, (GUTYPHI M TOBEPXHOCTH BPAIL[CHUS, UX
CEYeHHs; yMEHHE IPUMEHATh CBONHCTBA TEOMETPHUYECKUX UTYD;

I113 ymeHue CBOOOIHO OMEPHUPOBATH MOHATHIMU: IIOMIAb HUTYPBI,
00beM QUTypHI, BEIUYUHA YTIIa, pACCTOSIHUE OT TOUKH JI0 MJIOCKOCTH,
pacCTossHUE MEXKAY MNPAMBIMH, PACCTOAHUE MEKAY IIIOCKOCTAMU,
wiomanb cepbl, IUIOMAAb ITOBEPXHOCTH MHPAMUIBI, TPU3MBL,
KOHYca, IMINHIPa, 00beM Ky0a, IpsIMOYT0JIbHOTO Napajulelielnie 1a,
MUPAaMUJIBI, TPU3MBI, IIHHAPA, KOHyCa, IIapa; YMEHHE HaXOIHTh
OTHOIIIEHHE 00BEMOB MOJIOOHBIX QUTYD;

I114 ymeHue cBOOOJHO OIEPHUPOBATH IIOHATHSIMU: JIBH)KEHHE,
napajuieNIbHBIN MEPEHOC, CAMMETPHS Ha TUIOCKOCTH U B IIPOCTPAHCTBE,
MOBOPOT, mpeobOpa3oBaHue MOA00Us, TMOAOOHBIE (GUTYpPHI; YMEHHUE
pacro3HaBaTh paBHbBIE U MOOOHBIE (PUTYPHI, B TOM YHCIIE B IPUPOE,
HACKYCCTBE, ApPXHUTEKTYpE; YMEHHME HCIIOJIb30BaTh TI'€OMETPUYECKHUE
OTHOIICHUSA, HAXOJUTh TCOMCTPHUUYCCKUC BEJIMYMHBI (HHI/IHa, yroJ,
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Iomanb, 0o0BEM) IpH pemIeHHH 3a4ad W3 APYTHUX YIeOHBIX
NPEIMETOB U U3 PeabHO XKU3HH;

I115 ymeHne cBOOOAHO ONEPHPOBATH MOHATHAMH: HPSMOYTOJIbHAs
chucTeMa KOOPJIMHAT, BEKTOP, KOOPAWHATBHI TOYKH, KOODHHATHI

BCKTOpa, CyMMa BCKTOPOB, MNPOU3BCACHUC BCKTOpa Ha 4YHCIIO,
Ppas3jIoKCHUC BCKTOpa IO 6a3I/Icy, CKaJIApHOC  MPOU3BCACHUC,
BCKTOPHOC TIPOU3BCACHUEC, YIrojJd MEXKIAY BCKTOpaMH; YMCHUC

WCIOJIb30BaTh BEKTOPHBIA W KOOPJIWHATHBIA METON JUIsl PELICHHS
TCOMETPHUECKUX 33134 U 3a7a4 APYTHX YIeOHBIX IPEIMETOB;

[116 ymMeHMEe MOAENHMPOBATH peallbHBIC CHTYallud Ha S3BIKE
MaTEMAaTHKH; COCTABIISTh BRIPAXKCHHUS, YPABHEHHUS, HEPABCHCTBA M MX
CHCTEMBI TI0 YCIIOBHIO 33a[auH, HCCIICAOBATh MOCTPOCHHBIE MOJEIH C
HCIIOJIb30BaHUEM ammapara anreOpel, HHTEPIPETHPOBATH
MOJIyYeHHBIM pe3yJbTaT; CTPOUTh MaTeMaTUYeCKUE MOJAETH C
MOMOIIBIO0 TEOMETPUUECKUX TTOHITHIA W BEJIUYUH, pellaTh CBS3aHHBIC
C HUMHU MPaKTUYECKHUE 3a/1a4H; COCTABJISITh BEPOSITHOCTHYIO MOJIENb U
MHTEPIPETHUPOBATh TMONTYUYCHHBIH pE3yNbTaT; pelaTh MNPUKIIAJIHbIE
3aa4il  CpeACTBAMH MaTeMaTHYeCKOTO aHaiu3a, B TOM 4YHCIe
COLUATLHO-IKOHOMHYECKOTO M (PU3MICCKOTO XapaKTepa;

I117 ymeHue BBIOMpATh MOIXOAAIIMA METOJ IJISl PEIICHUS 3alayu;
MOHUMaHUE 3HAYUMOCTH MaTEMaTHKH B W3YYCHUH NPUPOJHBIX WU
OOIIECTBEHHBIX TPOLIECCOB M SBJICHUH; yMEHHE paclo3HaBaTh
MPOSIBIICHUE 3aKOHOB MAaTEMAaTHKH B MCKYCCTBE, YMEHHUE MPHBOIHUTH
IpUMEpPbl MaT€MaTUYECKUX OTKPBITUH POCCHUMCKOM © MHPOBOM
MaTeMaTHYECKOW HAYKU

OK 02 Ucnonbs3oBath
COBpPEMCHHBIE CPE/ICTBA
TIOWCKA, aHAIN3a U
HUHTEPIPETAINT
uHpOpMAaLUH, U
MHPOPMALMOHHBIE
TEXHOJIOTHH IS
BBITTOJTHEHHSA 337144
npodeccnoHaTLHOM
JeSITEIbHOCTH

JI8 B 4acTH HEHHOCTH HAYYHOIO MO3HAHHUS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTHs HAyKH U OOIIECTBEHHOW TMPaKTUKHU, TOHUMaHUe
MaTeMaTHYECKOW HayKH Kak cephl 4eTOBEUECKOI NeATeTbHOCTH, ITANoB €€
pa3BUTHA W 3HAYUMOCTH JId pa3dBUTUA HUBUIIU3ALWUHU, OBJIAACHHUC SI3bIKOM
MaTeMaTHUKH M MaTeMaTHYEeCKOU KyJ'IBTypOﬁ KaK CpE€ACTBOM IIO3HAHWUA MHpPa,
TOTOBHOCTb OCYILECTBIISATh MPOEKTHYIO M UCCIEAOBATENBCKYIO AEATEIbHOCTD
UHIUBUAYAJIBHO U B TPyTIE
Ogianenne YHHBEPCAIBLHBIMH
AelicTBUAMM:

B) padoTa ¢ nHopManueii:
BBISIBJIATH JIePUIUTH MHPOPMAIMHU, JaHHBIX, HEOOXOIUMBIX JUI1 OTBETa Ha
BOTIPOC U JUIS PEUICHHUS 3a1a4H;

y‘-leﬁHI)IMI/l MO3HABATECJIbHBIMH

I11 ymeHue omepupoBaTh MOHATHAMH: OIpeAe]IeHHE, aKcuoma,
Teopema, CIIEACTBHE, CBOWCTBO, TIPU3HAK, JOKa3aTeIbCTBO,
paBHOCHIIBHBIE (DOPMYIIUPOBKH; YMeHHE (HOPMYIIMPOBATH 0OpaTHOE U
MPOTHBOIOJOXKHOE  yTBEP)KICHHWE, MPUBOIUTH  IPHUMEPHl U
KOHTPIPUMEPHI, MPOBOJUTH JOKa3aTeNbHBIE PACCYKICHUSA MpHU
pemieHnHM  3a/Ja4,  OLEHWBATh  JIOTHYECKYI0  MPaBUIBHOCTH
paccyXJIeHUH;

I12 ymeHue omnepupoBaTh MOHATUSMH: MHOXECTBO, INOJMHOXKECTBO,
omnepaluu HajJ MHOXECTBaMHU; YMEHHME MCIIOJIb30BaTh TEOPETUKO-
MHOXECTBEHHBIN amnmapar Ui ONHCaHMs peallbHBIX IMPOLECCOB U
SBJICHUHM M NPH PEIICHWU 3aj7ad, B TOM YUCIE U3 JPYIHX y4eOHBIX
HPEIMETOB;

I13 ymeHme cBOOOMHO ONEPHPOBATH TOHATHAMH: COYETAHHE,
MEepPecTaHOBKA, YHUCJIO COYETaHWH, YHCJIO TEPECTAHOBOK; OWHOM
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BBIOMpATh MHPOPMAIIMIO W3 MCTOYHHWKOB PA3JIMYHBIX THIIOB, aHATM3HPOBATD,
CHCTEMATH3UPOBaTh M MHTEPIIPETHPOBATH HH(MOPMAIMIO PA3TIUYHBIX BUIOB H
(dhopM mpecTaBICHNS;

CTPYKTYPHPOBaTh HH(POpPMAIUIO, MPEJCTABIATh €€ B PasIHUYHBIX (opMax,
WILTIOCTPUPOBATH IpaduvecK;
OLICHUBATh HaIEKHOCTD

c(OpMyITMPOBAHHBIM KPUTEPHSIM.

I/IH(l)OpMaHI/II/I no CaMOCTOATCIIBHO

HproToHa; yMeHHE TNPHUMEHATH
pacCyXIeHus U PeIleHHs 3a/1a4;
I14 ymenue omepupoBaThb MOHATHSIMM: HAaTypallbHOE YHUCIIO, II€T0e
YHCII0, OCTAaTOK MO MOAYJIIO, PALIMOHANBHOE YUCIIO, HPPALIMOHATIBHOE
YHCIIO, MHOXXECTBA  HATYpalbHBIX, IEJbIX, palUOHAIBHBIX,
JICHCTBUTENBHBIX ~ YHCEJI; YMEHHME  HCIOJIb30BaTh  IPHU3HAKU
JIETMMOCTH, HaWMEHBIINI OoOIuMil IenuTens ¥ HauMeHbllee olliee
KpaTHOe, aJrOpUTM EBKiInma npu pemieHuu 3ajgad; 3HAKOMCTBO C
Pa3IMYHBIMH TIO3UIIMOHHBIMY CHCTEMaMH CUUCIICHUS;

I15 ymeHue cBOOOIHO ONEPHPOBATH MOHATHAMH: CTEICHH C IIEIBIM
MOKa3zaTeleM, KOpPEHb HATYpalbHOH  CTENCHH, CTENCHb C
panMOHANBHBIM  IIOKa3aTelieM, CTeNeHb C  JACHCTBUTEIbHBIM
(BeLIecTBEHHBIM) TTOKa3aTeseM, JIorapu(M drcia, CHHYC, KOCHHYC H
TaHI'€HC NIPOU3BOIBHOIO YHUCIIA;

I16 ymeHue omepHpoBaTh MOHATHSAMH: TOXXKJIECTBO, TOXKJIECTBEHHOE
npeoOpa3oBaHKe, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YPaBHEHUH U
HEpaBEHCTB, PAaBHOCHUJIBHOCTh ypaBHEHUH, HEPaBEHCTB U CHCTEM,
palMoHaJbHbIE, HUppallMOHAJbHbIE, IIOKa3aTeJbHbIC, CTEICHHbIE,
norapu(pMUYECKUe, TPUTOHOMETPHYECKUE YPaBHEHHS, HEPABEHCTBA U
CHCTEMBl; YMEHHE peIlaTh YpaBHEHHUS, HEPABEHCTBA M CHCTEMBI C
TIOMOIIBIO Pa3JINYHBIX TPHEMOB; peliaTh ypaBHEHHs, HEPABEHCTBA U
CHCTEMBI C IapaMeTpoM; IPHMEHATh YPaBHEHHMS, HEPABEHCTBA, MX
CHCTEMBI JUIS peIIeHNs] MAaTeMaTHYECKHX 3a/1a4 1 3a71a4 U3 Pa3INIHBIX
o0acTeil HayKu U peallbHOW )KU3HU;

I17 ymenue cBoOOJHO OINEPUPOBATH MOHATHSIMHU: Tpaduk QyHKINH,
obOpatHast (yHKuuMs, KOMIo3uuus GYHKIMH, JTHHEiHas (yHKuus,
KBaJpaTHUYHas QYHKIUS, CTETICHHAs (QYHKIUS C LEJIBIM [TOKa3aTeIeM,
TpPUrOHOMETpUUeCKHe (QYHKIUH, OOpaTHbIE TPUTOHOMETPHUYECKUE
GbyHKIMHY, MOKa3aTeNnbHas M Jorapupmuueckas (QyHKUUH; yMEHHE
CTpouTh rpaduku GyHKUUH, BBINOIHATH NpeoOpa3zoBaHus IpaduKoB
(bYHKIMH; yMEHHE MCIOJIb30BaTh Ipaduku QYHKIHMH JUIl M3ydeHUs
MPOLIECCOB M 3aBUCUMOCTEH MY PEIICHNH 3a]a4 U3 JPYTHX YIeOHBIX
NpeJMETOB M W3 PEAIBHOM JKM3HM; BBIpaXaTh (GopMyiIaMu
3aBUCHMOCTH MEX[y BEJIMYMHAMH; yMEHHE CBOOOIHO ONEpHUpPOBATH
MNOHATUSAMM:  YETHOCTh  (DYHKIHMH, TEPUOIUYHOCTh  (YHKIIHH,
OTpaHMYEHHOCTb (YHKIMHM, MOHOTOHHOCTh (YHKIHMH, SKCTPEMyM
¢byHKIMM, HauOoNblIee W HAaUMEHbIIEe 3HA4YeHHA (YHKINHM Ha
MIPOMEXYTKE; YMEHHE IPOBOIWUTH HCCIIENOBaHUE (YHKIMH; YMEHHE
UCTIONB30BaTh CBOWCTBa W Trpaduku GYHKOUHA IS penIeHus
ypaBHEHMH, HEPaBEHCTB W 3a/a4 C MapaMeTpamu; M300paxaTh Ha

KOMOWHATOpHBIE  (DaKTBI |
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KOOpIMHATHOM IJIOCKOCTM MHOXKECTBA PpEUIEHUM ypaBHEHUH,
HEPABEHCTB U UX CHCTEM;

18 yMEHHE CBOOOIHO OIepHpOBATH MOHATHUSIMHU:
MOCJIEJ0BATEIBHOCTD, apudmeTnyeckas Iporpeccus,
reoMeTpuuecKas Iporpeccus, 0ECKOHEUHO yObIBaromas
reoMeTpuuecKas Iporpeccus; yMeHue 3aJaBaTh
MOCTEI0BATENIBHOCTH, B TOM YHCIE C IOMOINBIO PEKYPPEHTHBIX
opmyu;

I19 ymenme omepupoBaTh MOHSATHSAMH: HENPEPHIBHOCTH (YHKINH,
acUMNOTOTHl Tpaduka (yHKIWH, TIepBas M BTOpas MPOM3BOIHAS
(GYHKIMH, TEOMETpHUUYECKHH M (HU3WYECKUIl CMBICT IPOHM3BOAHOM,
nepBooOpasHasi, ONpPENCNCHHBI HWHTETPal]; YMEHHE HaXOAUTH
acuMNTOTHl Tpaduka (QyHKINHM; yMEHHE BBIYMCISATH HPOU3BOHBIC
CYMMBI, IPOU3BE/ICHHUS], YACTHOTO ¥ KOMITO3ULIUH (YHKIUH, HAXOAUTh
ypaBHEHHE KacaTesbHO# K rpaduky GYHKIMH; YMEHHE UCIIONIB30BaTh
NPOM3BOJHYIO Uil MCCIEAOBaHUS (GYHKIMHA, A HaXOXKICHUS
HAWIy4llIero pelleHHus B MNPHUKIATHBIX, B TOM YHCIIE COLUAIBHO-
HKOHOMHUYECKHX U (PU3UUECKHX 3a]iauax, Uil ONpeaeIeHUs] CKOPOCTH
W YCKOPEHHST; HAXOAUTh TuIoma i GUryp ¢ IOMOIIBIO HHTErpaa;
IT10 ymeHnme CcBOOOZHO ONEPHPOBATH MOHATHUSAMH: CpelHEe
apugMeTHyecKoe, MeMana, HauoOoJblllee 1 HaMMEHbIIee 3HAYCHUS,
pasmax, JAWCHEpCHs, CTaHJApTHOE OTKIOHEHHME M OINUCAHUSA
YHCIIOBBIX JAHHBIX; YMEHHUE HCCIEJ0BaTh CTATUCTHYECKHE JaHHEIE, B
TOM YHCIIE€ C MPUMEHEHHEeM Ipa)HuecKHX METOZOB M JIEKTPOHHBIX
CPEICTB;

I111 ymenme omepupoBaTh TOHATHAMHU: CIyYalHBI ONBIT U
ciIydaifHoe COOBITHE, BEPOATHOCTh CIy4ailHOTO COOBITHS; yMEHHE
BBIUUCIISATh BEPOATHOCThH C HMCIOJIBb30BaHUEM I'paUuecKUX METOAOB;
NPUMEHATh (OPMYJIBI CIOXKEHHS M YMHOXEHHsS BEpOSTHOCTEH,
KOMOMHATOpHbIE (PakThl ¥ (HOPMYIIBI IPU PELICHUH 33/1a4; OLICHUBATh
BEPOSITHOCTH pPEAJIbHBIX COOBITHH; 3HAKOMCTBO CO CIIyYalHBIMH
BEIMYMHAMU; yMEHHE MPHUBOAUTh NPHMEPHI IMPOSBICHUS 3aKOHA
OOJIBIINX YMCEN B IPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSX;

I112 ymenne cBOOOAHO ONEPHPOBATH IOHATHSIMHU: TOYKa, INpsMasi,
IUIOCKOCTh, MPOCTPAHCTBO, OTPE30K, Iy, INIOCKUHA YTroJ, IByTPaHHBIN
yroJl, TpPeXTPaHHBIA Yroj, IepeceKaroluecs, MapaileNbHble HU
CKPEIMBAIOIIHECS PSIMBIE, TapaJUIETbHOCT M IEPIEHINKYIIPHOCTh
MPSMBIX U TUIOCKOCTEH, yTOJI MEXy MPSIMBIMH, YTOJI MEXIy TPSMON
1 TUIOCKOCTBIO, YTOJI MEXK/IY IUTOCKOCTSIMH; YMEHHE NCTI0Ib30BaTh IPH
peIIeHNH 3a/1a4 M3y4YeHHbIE (aKThl U TEOPEMBI INTAHUMETPHH; YMEHHE
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OLICHWBATh pa3Mepbl OOBEKTOB B OKPY)KAIOIIEM MHpE; YMEHHE
OIIEpUPOBATH MOHATHAMHI: MHOTOTPAHHHK, CEYEHHE MHOTOI'PAaHHHUKA,
NpPaBWJIBHBIH ~MHOTOTPaHHMK, IpHU3Ma, mupamuna, ¢urypa u
MOBEPXHOCTh BpAIlEHUs, LWINHIpP, KOHYC, Imap, cdepa, pa3BepTka
MOBEPXHOCTH, CEYEHHsI KOHyCa M LWINHJPA, HapajulelIbHbIe OCH HIIH
OCHOBaHMIO, CEYEHHE Ilapa, IUIOCKOCTh, Kacaromascs cdepsl,
LWIMHAPA, KOHYCa; yMEHHE CTPOWTb CEYCHHE MHOTOTpaHHHUKa,
n300paxaTb MHOTOTPaHHUKH, (PUTYpBI ¥ TOBEPXHOCTH BpAICHUS, UX
CCUCHNS; YMECHHUE IPUMEHSTH CBOHCTBA FEOMETPUIECKHUX (UTYD;

113 ymenue cBOOOHO OIIEPUPOBATH MOHATHAMME: IIOIALb (UTYPBHI,
00beM (GUrypsl, BEIMIHHA yTIIa, PACCTOSHNAE OT TOUKHU JI0 INIOCKOCTH,
paccTosiHAE MEXAY NPSAMBIMH, PACCTOSHHE MEXAY IUIOCKOCTSIMH,
wiomans cgepsl, IUIONAab IOBEPXHOCTH IHUPAMHIbBI, HPU3MBI,
KOHYca, IMIHHIPA, 00beM Ky0a, IpsAMOYToJIbHOTO Napajulelienune ia,
MUpaMUAbl, NPU3MBI, IWIMHAPA, KOHYyca, IIapa; YMEHHE HaXOJaWTb
OTHOIIEHHE 00BEMOB MOJIOOHBIX QUTYD;

I114 ymeHue CBOOOJHO ONIEPHPOBATh IOHATUSAMHU: JIBHOKEHHE,
napajJieNIbHBIN epPeHoC, CAMMETPHS Ha INIOCKOCTH U B IIPOCTPAHCTRE,
MOBOPOT, MpeoOpa3oBaHue MOMO0US, MOAOOHBIC (GHUTYPBI;, YMCHHE
pacIio3HaBaTh paBHbIE U MMOJJOOHBIE (DUTYPHI, B TOM YHCIIE B IPUPOJE,
UCKYCCTBE, apXMTEKType; YMEHHE HCIIONb30BaTh I'€OMETPHUYECKHE
OTHOIIEHHS, HAXOAWTh T€OMETPHYECKHE BEIMYHMHBI (JJIHMHA, YTOJ,
wiomanas, 0o0beM) IIpU pEIIeHWH 3a7a4 W3 JAPYTHX Y4eOHBIX
MPEZIMETOB U U3 PEATbHOM KHU3HH;

IT15 ymenne cBOOOAHO ONEpPHPOBATH MOHATHAMH: HPSMOYTOJIbHAs
CHUCTeMa KOOPAMHAT, BEKTOP, KOOPAMHATHI TOYKH, KOODPIMHATHI
BEKTOpa, CyMMa BEKTOPOB, MPOHM3BEAEHHE BEKTOpa Ha YHCIIO,
pa3lokeHHe BEKTOpa 1O 0a3ucy, CKaldpHOE MpPOU3BEACHUE,
BEKTOPHOE MPOM3BEICHUE, YTOJN MEXIy BEKTOpaMH;, yMEHHE
UCIIONIb30BaTh BEKTOPHBIH M KOOPIUHATHBIA METOJ JUIS PELICHHS
TeOMETPUUECKHX 33/1a4 U 3a/1a4 APYTUX yUeOHbIX NPEeIMETOB

OK 04 B¢ dexTnBHO
B3aNMOJIENCTBOBATh U
paboTaTh B KOJUIEKTHBE H
KOMaHj1e

OBiafienne yMeHHMIMH OOIICHHSI KaK YacTb KOMMYHHKATHBHBIX
YHHBEPCAJILHBIX Y4eOHBIX el cTBHIL:

BOCHPUHHUMATH U (POPMYJIMPOBATH CY>KACHHS B COOTBETCTBUU C YCIOBUSIMH U
HeNsIMH OOILEHHMS, SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUYKY 3PCHHS B
YCTHBIX M IMCbMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS 110 X0y PEIICHUs 3aauH,
KOMMEHTHUPOBATh NOTY4YEHHBIH PE3yJIbTaT;

B X0Ji¢ 00CY>KAEHHs 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOH TEMBI,
HpOGHeMBI, pemaeMoﬁ 3aJa41, BBICKA3bIBATh HIACH, HAILICJIICHHBIC HA IIOUCK

[I1 ymeHue omnepupoBaTh MOHATUSIMH: OIpeIeJIeHHe, aKCHuoMa,
TeopeMa, CJEJICTBUE, CBOWCTBO, MPHU3HAK, JI0KA3aTeIbCTBO,
PaBHOCHIIBHBIE (OPMYIIUPOBKH; YMEHHE (HOPMYIHPOBATH OOpATHOE U
MIPOTUBOIIOJNIO)KHOE  YTBEP)KIEHUE, MPUBOAUTH  IPUMEPBl U
KOHTPIIPUMEPBI, NPOBOJAUTH JOKA3aTEIbHBIE PACCYXIECHHUS IIpU
pelmeHun  3a7ad,  OLEHMBATh  JIOTHYECKYIO  IPaBHJIBHOCTH
paccyxaeHuit;
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PEIICHHUS, COMOCTABIIATH CBOH CYXKICHUS C CY)KICHHSAMH IPYIHX YYaCTHHKOB
JHaJIora, OOHApYKUBATh PA3JINYKE U CXOJCTBO MO3UINUH, B KOPPEKTHOH hopme
(hopMyIMpOBaTH Pa3HOTJIACHS, CBOU BO3PAKEHHUS;

NPE/ICTABISATh PE3YJIbTAThl PELICHUs 3a/lauy, SKCIEPHUMEHTa, UCCIIEA0BaHus,
MPOEKTa, CaMOCTOSITEJIbHO BHIOMpaTh ()OpMaT BBHICTYIICHUS C Y4ETOM 3a/1ad
MPEe3eHTAINU U OCOOCHHOCTEH ayTUTOPHH.

OBJjagenne yMeHUsIMH COBMECTHOI1 JeITeJIbHOCTH

MOHMMAaTh M HWCIIOJIb30BaTh MPEUMYIECTBA KOMAaHJHOW M MHIMBUAYaJIbHOM
paboTBl NpU pemieHHHd Y4eOHBIX 3aJad, NPHHHMATh IeNb COBMECTHOM
NEATEeIbHOCTH,  IUIAHMPOBATH ~ OPTraHM3allMI0  COBMECTHOH  paboThl,
pacnpenensiTe BUIbl paboT, JOroBapHBaTHCS, 00CYKAATh IIPOLECC U Pe3yJIbTaT
paboThI, 0000IaTF MHEHUS HECKOIIBKUX JIFO/ICH;

y4acTBOBaTh B TPYHIIOBBIX (popmax paboTel (0OCyxmeHHs, OOMEH MHCHHH,
«MO3TOBBIC INTYPMBD) M WHBIC), BBIIOJHITE CBOK YacTb paboThl H
KOOPJMHUPOBATh CBOM JEHCTBUS C JPYTMMH YICHaMH KOMaHIbI, OLEHUBATh
KaueCTBO CBOEro BKJaJa B  OOWMHA TNPOAYKT MO  KPUTEPHUsM,
c(OpMyIHPOBAHHBIM YYaCTHUKAMH B3aHMOJICHCTBHS.

I12 ymeHue onepupoBaTh MOHATHSIMHU: MHOXXECTBO, IOAMHOXKECTBO,
orepany HaJ MHOXECTBAMH; YMEHHE HCIONb30BaTh TEOPETHKO-
MHO)KECTBEHHBIH ammapaT Uil ONWCAHUs PEajbHBIX IPOIECCOB U
SBJICHUH M NPH pPEIeHWU 3a7ad, B TOM YUCIE U3 JPYIHX y4eOHBIX
NPEIMETOB;

I13 ymeHue cBOOONHO OMNEPUPOBATH MOHSATHAMHU: COYETaHUE,
MepEeCTaHOBKA, YHCIIO COYETAaHWH, YHCJIO IEePEeCTaHOBOK; OWHOM
HproToHa; yMeHHe TNPUMEHATh KOMOWHATOpHblE  (aKkThl |
paccyXIeHus JUI PeIIeHHs 3a/1a4;

I14 ymenue onepupoBaTh MOHATHAMH: HAaTypaJbHOE YHCIO, IETI0C
YHCII0, OCTATOK 0 MOAYJII0, PallMOHAIBHOE YHCIIO0, HPPAlMOHAIBHOE
YHCIO0, MHOXECTBA  HATYpalbHBIX, UENbIX, pAIMOHAIBHBIX,
JNEWCTBUTENBHBIX  YHCEN; YMEHHE  HCIOJIb30BAaTh  IPH3HAKU
IeIMMOCTHY, HaMMEHBIIUN OONIMN JENUTEIh M HaUMEHBIIee o0Iee
KpaTHOe, aJirOpUTM EBKiInma mpu pemieHuH 3ajgad; 3HAKOMCTBO C
Pa3MYHBIMH TIO3UIIMOHHBIMH CHCTEMaMH CUUCIICHUS;

I15 ymeHue cBOOOTHO ONMEPUPOBATH MOHATHUSAMHE: CTCICHb C ICIBIM
Mokas3aTejgeM, KOpPeHb HATypaJbHONH  CTENEeHH, CTENeHb C
palMoOHaNbHBIM  [IOKa3aTelieM, CTeleHb C  JACHCTBUTEIBbHBIM
(BelecTBEHHBIM) TTOKa3aTeJieM, JIorapiu(M ducia, CHHyC, KOCHHYC H
TaHT'€HC NPOM3BOJIGHOTO YHCIIa;

[16 ymeHue omepupoBaTh MOHATHAMH: TOXKAECTBO, TOXIECTBEHHOE
npeoOpa3oBaHKe, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YPAaBHEHHH U
HEpaBEHCTB, PaBHOCWJIBHOCTh YPAaBHCHHH, HEPABEHCTB M CHCTEM,
panvoHaibHBIE, HppallMOHAIbHBIEC, II0Ka3aTeJbHbIE, CTEICHHBIE,
norapu(pMUYECKUe, TPUTOHOMETPHYECKUE yPaBHEHHS, HEPABEHCTBA U
CHCTEMBI; YMEHHE pellaTh YpaBHEHHUs, HEPaBEHCTBA U CHCTEMBI C
MOMOUIBIO Pa3JIMUHbIX MPUEMOB; peliaTh YpaBHEHH, HEPABEHCTBA U
CHCTEMBI C MapaMeTpoM; IPUMEHSTh YpPaBHEHHMS, HEPABEHCTBA, MX
CHCTEMBI JUIS PEILICHUS] MaTeMaTHYEeCKHX 3a/1a4 U 3a1a4 U3 Pa3InIHbIX
obnacteli HayKu M pealibHOM KHU3HHU;

I17 ymenue cBoOOJHO OINEPUPOBATH MOHATHSIMU: rpaduk QyHKINH,
obOpaTtHas QyHKOMS, KOMIO3MIMS (GYHKIMH, JHHEHHAS (QyHKUIuS,
KBajipaTuyuHast (GyHKIM, CTelIeHHast QYHKIIHS C LIEJIBIM TI0Ka3aTeleMm,
TPUTOHOMETpUUYECKHE (YHKIUH, OOpaTHBIE TPUTOHOMETPHUYECKHE
(GyHKIMH, TOKa3aTenbHas M Jorapupmuieckas (QyHKIUH; yMEHHE
CTpouTh Tpaduky QyHKIMHA, BEIIOIHITH MpeoOpa3oBaHus rpadukoB
(GYyHKINH; yMEHHE HCHOIB30BaTh Ipaduku QYyHKIHHA A W3ydeHHs
MPOLIECCOB U 3aBUCUMOCTEH MPU PEIICHNH 3324 U3 JPYTHX YIeOHBIX
NpeJIMETOB M W3 PEIbHOM JKM3HM; BBIpaXaTh (opMysaMu
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3aBUCHMOCTH MEX[Y BEIMYWHAMH; yMEHHE CBOOOIHO ONEPHUPOBATH
MNOHATUAMM:  9ETHOCTh  (YHKIWH, TEPUOJUIHOCTh  (YHKIIHH,
OTpaHMYEHHOCTh (YHKIUH, MOHOTOHHOCTb (YHKIIMH, SKCTPEMyM
¢yHkiMy, HauOojpliee W HaMMEHbIEe 3HAueHHs (QYHKIMH Ha
MPOMEXYTKE; yMEHHE MPOBOJUThH UCCieNoBaHUEe (QYHKLUH; YMECHUE
UCIIONIb30BaTh CBOWCTBa M rpadukd (QYHKIMHA I8  peLIeHus
YpaBHEHHI, HEpaBEHCTB M 33/1a4 C IlapaMeTpaMu; H300pakaTh Ha
KOOpPAMHATHOM IJIOCKOCTM MHOXECTBAa pPELICHUH ypaBHEHHH,
HEPaBEHCTB U UX CHCTEM;

I18 YMEHHE cBOOOITHO OIepUpPOBATh TIOHATHSAMMU:
10CJI€A0BaTCIBbHOCTD, apH(I)MCTPI‘IeCKaﬂ nporpeccus,
reoMeTpuiccKkas mnporpeccus, 6CCKOHG‘IHO y6LIBaIOH.[aiI
reoMeTpuiccKkas nporpeccus; yYMCHUC 3aJaBaTb
[OCJIEZI0OBATEIBHOCTH, B TOM YHCJIE C IIOMOIIBIO PEKYPPEHTHBIX
opmyu;

I19 ymenue omepupoBaTh MOHSATHUSMH: HENPEPHIBHOCTH (YHKINH,
acuMNOTOTHl Tpaduka (yHKUMM, TepBas M BTOpas MPOHM3BOJHAS
(GYHKIMH, TEOMETpUYECKHH M (HU3MYECKUil CMBICT NPOHM3BOIHOM,
NepBoOOpa3Hasi, ONpEAeNeHHBI MHTErpaj; YyMEHHE HaxOIUTh
acuMNTOTH Tpaduka (QyHKINM; yMEHHE BBIYMCISATH HPOU3BOJHBIC
CYMMBI, IPON3BE/ICHNS1, YACTHOTO ¥ KOMITO3UIIUH (YHKINH, HAXOANUTD
ypaBHEHHE KacaTeJbHOH K rpaduKy QyHKINH; YMEHHE HCIIOJIB30BaTh
MPOM3BOJHYIO JUISl HCCIEAOBaHUS (GYHKIMHA, AT HaXOXKICHUS
HaWIydlIero peIleHHUs B NPHUKJIAAHBIX, B TOM YHCIE COIHAIBHO-
HSKOHOMHUYECKHX U (PU3UUECKUX 3aj]ladax, Ul ONpeaeIeHUs] CKOPOCTH
W YCKOPEHHST; HaXOAUTh TUIona i GUryp ¢ IOMOIIBIO HHTErpaa;
I110 ymeHue CcBOOOAHO ONEPUPOBAThH MOHATHUSAMH:  CpeIHEe
apugMeTHyeckoe, MeMaHa, HauboJbllee U HaUMEHbIlIee 3HAYCHUS,
pa3max, JAWCHepCHs, CTaHJapTHOE OTKIOHEHHE MJIS OIHCAHUA
YHCIOBBIX JaHHBIX; YMEHHE HCCIIEIOBATh CTATUCTUYECKHE JAHHBIE, B
TOM YHCIIE C NPUMEHEHHEM Ipa)UuecKHX METOJOB U 3JIEKTPOHHBIX
CPEZCTB;

I111 ymenue onepupoBaTh MOHITUAMH: CIydailHBI ONBIT U
CilyyaiiHO€ COOBITHE, BEPOSITHOCTH CIIyYalHOTO COOBITHS; YMEHHE
BBIYHCIIATH BEPOSITHOCTH C MCIOJIB30BAHUEM TPa(UUECKUX METOJIOB;
NPUMEHATH (OPMYJIBI CIOXKEHHS M YMHOXEHHsS BEpOSTHOCTEH,
KoMOWHaTOpHBIE (DaKTHI U (GOPMYJIBI TP PEIICHHIH 3aJ]ad; OLIEHIBATh
BEPOSATHOCTH pPEaJbHBIX COOBITHI; 3HAKOMCTBO CO CIy4YalHBIMU
BEIMYMHAMH; yMEHHE IPHBOAWTH IPHMEPHI IPOSBICHUS 3aKOHA
OOJBIINX YHCEJ B IPUPOIHBIX M OOIIECTBEHHBIX SIBICHUSX;
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I112 ymeHme cBOOOIHO ONEPHPOBATH TOHATHAMH: TOUYKA, MPSIMasd,
IUIOCKOCTB, IIPOCTPAHCTBO, OTPE3OK, JIYY, INIOCKHH yTroJ, IBYTPAHHBIH
Yroj, TPEXTPaHHBIH YroJ, NepeceKarolyecs, MapanieibHble U
CKpEIINBAIOLIIECS PSMbIE, TAPAIETbHOCTh U MEPIECHINKYIIPHOCTD
NPSAMBIX U INIOCKOCTEH, YIOJI MEXIY HPSIMBIMHU, YTOJI MEXKAY TPSIMOM
1 IJIOCKOCTBIO, YTOJI MEXTy IIIOCKOCTSIMH; YMEHHUE HCIIONIB30BaTh IIPU
peLIeHn! 3a/1ad n3y4eHHbIe (DaKTHl ¥ TEOPEMBI INITAHUMETPUH; YMEHHE
OLICHMBATh pa3Mepbl OOBEKTOB B OKPYXKAIOIIEM MHUpE; YMEHHE
OIIepUPOBATh NOHATHAMH: MHOTOTPaHHHUK, CEYCHHE MHOTOIPaHHHKA,
NpPaBWIBHBIA MHOTOTPAaHHUK, IIpU3Ma, mUpaMuzaa, ¢urypa u
MOBEPXHOCTh BPAIICHHUS, LIIMHIpP, KOHYyC, IIap, cdepa, pa3BepTka
MOBEPXHOCTH, CEYCHHS KOHYyca M LWINHAPA, HapaienbHble OCH WIH
OCHOBAaHHIO, CEUYCHHE IIapa, IUIOCKOCTh, Kacawmmasics chepsl,
LWIKHAPA, KOHYCa; yMEHHE CTPOWTb CEUeHHE MHOTOTpaHHHUKa,
n300paxaTb MHOTOTPaHHUKH, (PUTYpBI ¥ TOBEPXHOCTH BpAILCHUS, UX
CEUCHUs; YMEHUE IPUMEHSATh CBOMCTBA FEOMETPUYECKHUX (PUTyD;

113 ymeHue cBoOOHO ONIEPUPOBATH MOHATHAMHU: IIOIIAAL (DUTYPBHI,
00beM (uUrypsl, BeJIMYHHA yIIia, PACCTOSHUE OT TOUKHU JI0 TUIOCKOCTH,
pacCTOsiHHE MEXAY NPSAMBIMH, PAaCCTOSHHUE MEXAY IUIOCKOCTSIMH,
wiomwans cdeppl, IUIOMANb I[TOBEPXHOCTH HPAMHIbBL, IPH3MBI,
KOHYycCa, IMIIHH/Pa, 00beM Ky0a, IPSIMOYTOIEHOrO Napauieienune/ia,
NUPaMUIbI, TPU3MBL, LWINHIpA, KOHyca, lapa; yMEHHE HAXOIHTh
OTHOIICHHE 00HEMOB ITOTOOHBIX (QHUTYD;

I114 ymeHue CBOOOJHO OINEPHPOBATH TMOHATHAMH: JBHIKCHHE,
napauIeNbHbIA EPEHOC, CAMMETPHS Ha INIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHue MOM00US, MOAOOHBIC (GHUTYPBI; YMEHHE
pacro3HaBaTh paBHbIE U MOJJ0OHBIE (GUTYPHI, B TOM YKCIIE B IPUPOJIE,
HCKYCCTBE, apXHMTEKType; yMEHHE HCIIOJIb30BaTh T€OMETPHYECKUE
OTHOIIEHHS, HAXOAWTh T€OMETPHYECKUE BEIMYHMHBI (JJIMHA, YTOJ,
wionaap, o0beM) IpU pEHIeHHH 33ja4 W3 JAPYrHX Y4eOHBIX
NPEZIMETOB U U3 PEATLHOM KHU3HH;

IT15 ymeHnne cBOOOIHO ONEPHPOBATH MOHATHAMH: HPSMOYTOJIbHAs
cucTeMa KOOPJIMHAT, BEKTOp, KOOPAMHATHI TOYKH, KOODPMHATHI
BEKTOpa, CyMMa BEKTOPOB, NPOW3BEAEHHE BEKTOpa Ha 4YHCIIO,
pas3lioKeHHEe BeKTopa 10 0a3ucy, CKaJIsIpHOE IPOW3BE/ICHHE,
BEKTOPDHOE TIPOM3BEJCHHE, YroJd MEXAy BEKTOpaMH; YMEHHE
UCIIOJIb30BaTh BEKTOPHBIA M KOOPIMUHATHBIM METOJ JUIS PELICHHS
reOMETPUUECKHX 33J1a4 U 3a/1a4 APYTUX y4eOHbIX MPEeIMETOB
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K 2.1. BoinonHaTe
TEeXHHYECKHe paboThl O
peructparmu, 00padboTKe u
UHTEPIPETALNU HA3EMHBIX
reo()U3NIECKUX TaHHBIX.

OBJ1ageHue
AeiCTBUAMM:
B) padoTa ¢ nHopManueii:

- BJIaJIcTh HaBBIKAMH HOJTyYeHUs! HH(OPMAIMU U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITENIbHO ~ OCYIUECTBJIATH IIOUCK, aHaldu3, CHUCTEeMAaTU3alUI0 U
MHTEPIpETALHI0 NHGOpMaLUK Pa3IMYHBIX BUJOB U ()OPM MPEJICTABICHHUS;

- co3laBaTh TEKCTHl B pasziIMYHBIX (opmarax C y4eroM Ha3HauCHMs
uHpopManMK ¥ 1IENeBOW ayIUTOPHM, BBIOMpas ONTUMaJbHYIO (opmy
NPE/ICTABIICHUS U BU3yalU3alnHy;

OBjajeHne YMeHHSIMH CAMOKOHTPOJISI KaK 4YacTh PeryJsTHBHBIX
YHHMBEPCAJIbHBIX y4eOHBbIX 1eHCTBUIM:

—BJIAJICTh HAaBBIKAMH  IIO3HABATENbHONW peqUIEeKCMM KaK  OCO3HAHUS
COBEpIIAEMBIX JCHCTBUII M MBICIUTEIBHBIX IIPOIECCOB, MX PE3YyJIbTaToOB,
BJIaIeTh CHOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJISI Hpoliecca M pe3ysibraTa
peleHns MaTeMaTHYeCKON 3a1a4H;

— OpeIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH NPH PEIICHUU 3aJauH,
BHOCHTh KOPPEKTHBBI B JICSTEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIBCTB,
JTaHHBIX, HAWJAEHHBIX OIINOOK, BBIBICHHBIX TPYIHOCTEH;

—OLCHUBATh COOTBETCTBHE pE3yJibTaTa LEJIU M YCJIOBHSM, OOBSICHATH
NPUYUHBI JOCTWKEHHUS WJIM HE JOCTIDKCHHUS PE3YJbTaTOB JEATEIbHOCTH,
HaxOJWTh OMHMOKY, 1aBaTh OLEHKY IIPUOOPETEHHOMY OIIBITY.

OnjajeHne yMEHHSIMH CAMOOPIraHH3alMM KAK 4YacTh PeryJIsiTHBHBIX
YHHMBEPCAJIbHBIX Y4eOHBIX 1eHCTBHUI:

COCTaBJIATH IUJIaH, AITOPUTM PELICHUs 3a7a4H, BBIOMPATh COCOO pEelIeHus ¢

YuusepcajJdbHbIMHU y‘-leﬁl-lblMl/l MMO3HABATECJIbHBIMH

[116 ymeHMEe MOAENMPOBATH peEaNFHBIE CHTYallMd Ha S3BIKE
MaTeMaTHKH; COCTABIISATh BRIPAKCHHSA, yPAaBHCHNUSI, HEPABEHCTBA U MX
CHUCTEMBI TI0 YCIIOBHIO 33/1a4H, UCCIEI0BATh MOCTPOSHHBIE MOJENU C
HCIOJIb30BaHUEM arnmapara anreOpel, HUHTEPIPETUPOBATH
MOJIyYeHHBIM pe3yJbTarT; CTPOUTh MAaTeMaTUYeCKUe MOJAETH C
MOMOIIBIO0 TEOMETPUUECKUX MOHITHI U BEJIUYUH, pellaTh CBS3aHHbIC
C HUMHU MPaKTUYECKHUE 3a/1a4H; COCTABJISTh BEPOSITHOCTHYIO MOJIENb U
HHTEPIPETHPOBATh TMOJyUYCHHBIH PE3ylbTaT; pemiaTh MPUKIIATHBIC
3aJau4d CpPEACTBAaMH MAaTEMAaTHYCCKOTO aHalu3a, B TOM YHCIIe
CONMATEHO-9KOHOMHYECKOTO M (PU3HIECKOTO XapaKTepa;

y4éTOM  HUMEIOIIUXCA  PEeCypcoB M COOCTBEHHBIX  BO3MOXHOCTEH,

apryMEHTHPOBAaTh M KOPPEKTUPOBATh BAPUAHTHI PELICHUN C Y4ETOM HOBOM

HHPOPMAIIIH.
IIK 2.3. OcymectBuars | OBjageHue YHHMBEpPCAJIbHBIMHU Y4eOHBIMH nosHaBaTeJbHbIMU | [116 yMeHWe MoOJeTHpOBaTh pealbHBIE CHUTYallMd Ha S3BIKE
00paboTKy u | JeHCTBUAMU: MaTEeMaTHKH; COCTABIATh BEIPAKCHNS, ypaBHEHHUSI, HEPAaBEHCTBA U UX
MHTEPIPETALNIO B) padoTa ¢ nngopmanmeii: CHCTEMBI TI0 YCIIOBHUIO 331a4M, UCCIIEOBATh IIOCTPOCHHBIE MOJIEIH C

HAa3€MHBIX W CKBaXXHWHHBIX
FCO(I)I/BI/I‘{GCKI/IX JJaHHBIX.

- BJIa/IETh HaBBIKAMH TOJTY9YCHUS HH()OPMAIH U3 HICTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITENIbHO ~ OCYILECTBJIATh IIOUCK, aHalIu3, CHUCTEMATU3aLHUI0 U
MHTEpIpeTaLIIo HHPOpMaLuK Pa3IMYHEIX BUIOB U ()OPM MPEJICTABICHHUS;

- co3laBaTh TEKCTHl B Pa3IMYHBIX (opMmarax C yd4yeToM Ha3HA4YeHHS
nHpopManMK ¥ 1LENeBOW ayIUTOPHM, BBIOMpas ONTUMaJbHYI0 (opmy
NPE/ICTABIICHUS U BU3YallU3allnHy;

OBjiageHne yYMeHHSIMH CAMOKOHTPOJISI KaK 4YacTh PeryJsTHBHBIX
YHHBEPCAJIBLHBIX Y4eOHBIX el CTBHIA:

UCTIONIb30BaHUEM ammapara anreOpsl, HHTEPIPETHPOBATH
HNOJMYYEHHBIH pe3ynbTaT; CTPOUTh MaTeMaTHYECKHE MOAEIH C
MOMOILBI0 TEOMETPUUECKUX MTOHATUI U BEJIIUYHH, PEIIaTh CBA3aHHbIE
C HMMU NPaKTUYECKHUE 3aJjaui; COCTABISITh BEPOSITHOCTHYIO MOJENb U
MHTEPIPETHPOBATh IOJYYEHHBIH pe3yJbTaT; pelaTh MpHKIIaTHbIe
3a7a4d CPEICTBAMH MAaTEMaTH4YeCKOro aHaln3a, B TOM YHCIe
COLMAIBHO-IKOHOMHYECKOTO U (PU3NYECKOT0 XapaKkTepa
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—BIIAZICTh HAaBBIKAMH  IIO3HABATENBHOH pe(UIEeKCHH KaK  OCO3HAHUS
COBEPIIAEMBIX NEHCTBUH W MBICIHUTENIBHBIX IPOLECCOB, HUX PE3YyJNbTATOB,
BJIaIeTh CHOCOO0AMHU CaMOIIPOBEPKH, CAaMOKOHTPOJISI Ipoliecca U pe3yiibraTa
pelIeHNs] MaTEMaTUYECKOH 3a1a4u;

— IPEABUIIETh TPYAHOCTH, KOTOPBIE MOT'YT BOHUKHYTh IIDH PELICHUU 3aJauH,
BHOCHTh KOPPEKTHBBI B JICSITEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
JIAHHBIX, Hall/ICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

—OLICHMBATh COOTBETCTBHE pE3yJbTaTa LEJNH M YCIOBHSM, OOBSICHATH
OPUYHMHBl JOCTHJKEHHsS] WM HE JOCTHKECHUS PE3yNbTaTOB AEATENBLHOCTH,
HaxOJWTh OMMOKY, 1aBaTh OLEHKY IIPUOOPETEHHOMY OIIBITY.

OsilafieHe yMEHHSIMM CAMOOPraHM3allMd KaK 4YacThb PeryJisTHBHBIX
YHHMBePCAJIbHBIX Y4eOHBbIX 1eHCTBUIM:

COCTaBJIATH IUIaH, AITOPUTM PELICHUS 3a7a4H, BBIOMPATh CIOCOO PEHICHUs ¢
y4éTOM  HUMCIOIIUXCSA  PECYpCOB U COOCTBCHHBIX  BO3MOXHOCTEH,
apryMEHTHPOBAaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUN C Y4ETOM HOBOM
nH(opMaLH.

1.4. Koan4ecTBO 4acoB HA OCBOeHHUe padoueil NporpaMMbl y4eOHOM JUCHMIIIUHBI:
00BEM 00pa30BaTeIbHON MPOTpaMMBbl 278 4, B TOM YHUCIIC:
yueOHO# Harpy3Ku 00y4arouierocsi BO B3aMMOCHCTBUH C IpernojjaBateneM 278 .
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2. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUILIAHBI
2.1. O6beM y4eOHOM TMCHUIJIMHBI U BUABI y4eOHOH padoThl

Buj yue6Hoii padoThbl

O0bem yacoB

O0BéM 00pa3oBaTeIbHOI MPOrpaMMbI 278
CamocTosiTeIbHast padoTa o0yuaromerocs -
YuyeOHast Harpy3Ka ofy4aromierocsi BO B3aHMO/1efiCTBHH C IpenoaaBaTeIeM 278
B TOM YHCIIE:

TeopeTHIecKoe 00ydeHNe 180
MPaKTHYECKUE 3aHATUS 90
nabopaTopHbIE 3aHATHUS -
KOHCYJIbTAIlHN 2
IIpodeccnonanbHO-0pHEHTHPOBAHHOE COdep:kaHue (colep:KaHne MPUKJIAHOTO 18
MO/LYJIs1)

BT. 4..

TeopeTHyecKoe 00ydeHne -
MPaKTUYECKHE 3aHATUA 18
[IpomexyTouHas aTTecTalys: 3K3aMeH 6
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2.2. TemaTuyecKuii njaH u coaep:xkanue yuyeoHoii rucuummnabiOYIII.03 MaTtemaTnka

HaumenoBanue pa3genoB | Coaep:kaHue yueGHOT0 MaTepHuaJia, JJaGopaTopHbIe padoThl U MPAKTHYECKUe 3aHATHUS, CAMOCTOATEIbHASA Oo0bem Yposeur | PopmupoBaHue
H TeM padora o0yuaromuxcsi, KypcoBasi padora (mpoekT) (eciu NpeaycMOTPEHbI) 4acoB 0CBOCHMS KOMIeTeH it
1 2 3 4 5
Pazgen 1. IloBTOpeHHe Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI 10
Tema 1.1 Conep:xkaHue y4eOHOT0 MaTepuaa OK 01. - OK 02.
Heanb u 3axaun 1 | ba3oBble 3HaHMS M YMEHHUS II0 MareMaTHKE B MPOQECCHOHATLHOW M B IOBCEJHEBHOM AEATEIBHOCTH. 1 OK 04.
MAaTEeMATHKH IIPH PaunonanbHple 4yMcna, 3aKOHbl ACUCTBUHA HaJ palUOHAJbHBIMHU YHCIAMM; BBIYMCIICHHE 3HAUYCHHUS TIK 3.1, IIK 3.5
OCBOEHHH CHEeIHAJbHOCTH BBIPAXKCHUSI C pallMOHAJIbHBIMH YHCIIAMHU.
Tema 1.2 Conepxanue yueGHOro MaTepuajia
S — 2 [pasumno 06paimeH1/Ie MIEPUOINIECKOM Ipodu B OOBIKHOBEHHYIO; BEITIOTHEHUE 3aJaHUN Ha oOpaiieHue 1
Bepaskenns u MEPHOANIECKOH JPOOH B OOBIKHOBEHHYIO; MPABHJIO NPE/ICTaBICHHE PALMIOHATLHBIX HACE ACCATHYHBIMHU
peobpazopanms Ipo0siMH; MOHATHE MPPAlMOHAIBHOTO YWCIA, NEHCTBUS C MPPALMOHAIBHBIMHU HCTAMH. JelicTBus co
CTeNeHsAMH, (OPMYJIbI COKPAIICHHOTO YMHOKeHHs. [IpeoOpazoBaHie BBIpaKEHHH.
Tema 1.3 Coaep:xkanue y4e0HOT0 MaTepuaa
YpaBHeHHUs, HEPABEHCTBA, 3 | Jluneitnele, KBagpaTHbIe, ApOOHO-palMOHANBHBIC ypaBHEHHA. JIMHEWHbIC W KBaJpaTHBIC HEPAaBEHCTBA. 1
CHCTEeMbI YPABHEHUH U CucTteMbl ypaBHEHHI U HEPABEHCTB.
HEPABEHCTB
Tema 1.4 Copep:xaHue yueOHOI0 MaTepuaJia
T'eomeTpusi HA IIOCKOCTH 4 Buap! mutockux ¢uryp u ux mioians. [lapamiensHOCTh Ha IIOCKOCTH. PelieHne TpeyroinbHUKOB. 1
IIpakTHyeckoe 3aHATHE
Tema 1.5
Bxoanoi KOHTPOE 5 I13 Nel ?BI'—IPICJ’IGHHS[ U IpeoOpa3zoBaHus. YpaBHEHHUS U HEPABEHCTBA. | eOMETpHs Ha INIOCKOCTH. 2 2
Bxo/1HO# KOHTPOJIb
Pa3nen 2. @yHKuuM, UX CBOIicTBa U rpadukH 10 OK 01. - OK 02.
Coaep:xaHue y4eGHOro MaTepHaia OK 04.
Tewa 2.1 6 | IMoHsTre YMUCIIOBON (YHKIWH; TOHATHE OOJACTH OII i b 1 HK 3.1, IIK 3.5
Yncaonas yHKImS 1 YHKIIWY; pefleeHns H MHOXeCTBa 3HaueHui, rpaguxa
CIIOCOGHI €f 31NN (YHKIIMH; HaXOXJICHHE 00JIaCTH OIPE/ICNIEHHS 1 MHOXKECTBA 3HAUEHUH YHCIIOBOH (PyHKINH TpaduuecKuM
1 anredpandeckuM crmocoboM. CrocoObl 3a1aHust YUCI0BOH QyHKIHH
Coaep:xanue yue0HOT0 MaTepuasa
7 | TloHsTHE YETHOCTH, HEYCTHOCTH (YHKIIUH; OTIPECICHIE YETHOCTH, HEYETHOCTH (QYHKIIUH TPpapuIecKuM 1
U aHAIUTHYECKUM crocoboMm. IloHATHS Hyded QYHKIMM W TPOMEXYTKOB 3HAKOIOCTOSHCTBA,
Tema 2.2 BO3pacTaHus U yObIBaHUS (HyHKIHH, HANOOJBIIEr0 M HANMEHBIIIETO 3HAYCHHUS (PYHKIIH, HEIIPEPHIBHOCTH
CeoiicTBa GpyHKIMit (yHKIIMM; OmpeJesieHne AaHHBIX CBOWCTB (YHKIMH rpaduyeckuM criocoooM. Cxema HccieI0BaHHS
(hyHKIMK IO TpaduKy.
IIpakTHyeckoe 3aHATHE
8 | I13 Ne2 MccnenoBanue cBoiicTB GpyHKIMI 1 TOCTpOeHUE IrpaduKoB 2 2

Tema 2.3

Coaep:xanue yueOHOro MaTepuaJia
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Mertoa uHTEpBaJIOB

Merto HHTEpBAJIOB JUIS PEIICHNS pallMOHAIBHBIX HEpaBeHCTB. [IpuMeHeHne MeTo1a HHTEPBAIOB IS
OIpe/ieIeHHsI IPOMEXKYTKOB 3HAKOIIOCTOSIHCTBA (PYHKIIMU

HpaKTuqecxoe 3aHATHC

10 | I13 Ne 3. Pemenue paiyioHaJIbHBIX HEPABEHCTB METOJIOM HHTEPBAJIOB 2
Pa3nen 3. Kopuu, crenenu u Jjorapugmsl 46 OK 01. - OK 02.
Tema 3.1 Coaep:xanue yueOHOT0 MaTepuaJia OK 04.
Kopens n-ii crenenn u3 11 | TlousiTHe KOPHS N-if CTENEHH; BEIYUCICHUE KOPHS N-i CTEIIEHN U3 YUCIIa; PEIICHHE yPaBHEeHU Braa X"= IIK'3.1, IIK 3.5
el CTBUTEIBHOTO YHCIa a. PyHKIIMU Yy = VX wux cBoiicTsa 1 rpaduku.
Tema 3.2 Copep:xanue yue0HOro MaTepuaJia
CpoiicTBa KOpHs N-i 12 | CsoiicTBa KOpHS n-if CTEMICHH; BEIYHUCICHIE 3HAYCHHUH BEIPAKEHHUH, MCIIOIB3YS CBOMCTBA KOPHS N-i
CTCIICHHA CTCIICHU
T 33 Coaep:xanue yueOHOro MaTepuaJia
ema 3.
et 13 | Onepaunn BeIHECCHHST MHOKHTEIS U3 3HAKA KOPHS, BHECCHUE MHOJKHTEIS IO 3HAK KOPHSL,
eoOpa3oBaHue o
peovp npeoOpa3oBaHKe HPPALMOHAIBHBIX BBIPAKESHHN
BLIpaXeHNH, colepkammux [
AKTHYECK HSITH
PaAMKAaJIbI P ecroe 3a ¢ —
14 | 113 Ne 4. TIpeoOpa3oBaHue BBIpAKEHHH, COJIEPIKAIINX PaIUKAIIBI 2
Tema 3.4 Copep:xkaHue yueOHOI0 MaTepuaJia
Pemenne 15 | Monsitie 06 HppalMOHANBHBIX YPABHCHHUSX; IPHEMBI H METOIbI PEIICHHUS HPPAIIMOHATIBHBIX YPABHEHHUIA.
HPPALHOHAIBLHBIX IIpakTH4YecKoe 3aHATHE
YPAaBHCHHH 16 | I3 Ne 5. PeleHre nppanioHaIbHBIX ypaBHEHHUIH 2
Coaep:xanue yueOHOro MaTepuaJia
T 15 17 | IlonsTHe cTeneHH ¢ palMOHAIBHBIM IOKa3zaTeneM. CBONCTBA CTENEHM C palMOHAJIbHBIM IOKa3aTeleM;
ema 3. .
NPUMEHEHNE CBOWCTBA CTENEHHM C DAIMOHAIBHBIM IOKa3aTeJIeM IpH BBIYMCICHUH; NpeoOpa3oBaHHE
Crenens ¢ panMoHAIBLHBIM .
BBIPAXKCHUH, COJIEPKAIIMX CTENEHHU C PAIMOHAIBHBIM IT0KA3aTeIIeM.
nokKazarejem
IIpakTHYecKoe 3aHsITHE
18 | I13 Ne 6. [TpeoOpazoBaHue BRIpaXECHHUH, COJIEPKAIINX CTENECHH C PAIIMOHAIBHBIM [TOKA3aTeIeM. 2
Tema 3.6 Coaep:xanue yueOHOro MaTepuaJia
) 19 | Ilonstne mokaszaTenbHOW (YHKIMM; CBOMCTBA IIOKa3aTeJbHONH (GyHKIMM M e€ rpaduk; MOCTPOSHHE
IToxka3zarenbHast GpyHKIUSA N
rpaduKOB MMOKa3aTeIbHON (PYHKIINH U €€ HCCIICIOBAaHNE
Coaep:xanue yue0OHOT0 MaTepuasa
Tema 3.7 20 | PemieHne mHpOCTEHIINX IOKA3aTENIbHBIX YPaBHEHHH; METO/bI PELICHUS TOKa3aTeNbHBIX YPaBHEHUIA:
) (hyHKIMOHATIBHO-TpaUIECKHA, METOI ypaBHUBAHUS ITOKa3aTeNlei, METO]] BRIHECEHHUE 3a CKOOKY 00IIero
Iloka3zarebHbIE N o
MHOXHTEJSI, BBEICHHEM HOBOH IepeMeHHON
YPaBHEHMA
I[IpakTHyeckoe 3aHATHE
21 I I13 Ne 7. Pemenne noka3aTesIbHBIX YPaBHEHUH 2
Tema 3.8 Coaep:xanue yue0HOT0 MaTepuasa
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IToka3aTenbHble 22 | PemieHne mpocTEHIIMX MOKA3aTEIbHBIX HEPABEHCTB; METOJBI PELICHHS IOKA3aTEIbHBIX HEPABEHCTB!
HepaBeHCTBA NPUBEJICHAEM K OJHOMY OCHOBAHHWIO, BBIHECEHHEM 3a CKOOKY OOIIEro MHOXKHTENSI, BBEACHHEM HOBOH
IepEMEHHOMN
IIpakTHyeckoe 3aHATHE
23 | I13 Ne 8. Pemenue nokaszaTesIbHbIX HEPABEHCTB.
Tema 3.9 Copep:xaHue yueOHOI0 MaTepHuaJia

IHonsTue Jorapugma

24 | Tlonstue o jorapudme dncia; HaxoXkKAeHHe Jorapudma yucia. J[ecaTHIHbII 1 HaTypabHbIH
Jorapu(Mbl, YHCIIO €

Tema 3.10
CpoiicTBa 1orapupmoB

Conep:xaHue y4eGHOro MaTepuaja

25 | OcHOBHOE JIOrapu(pMUIECKOE TOKIAECTBO; CBOMCTBA JOrapu(hMOB; HCIOIb30BAHUE CBOWCTB JIOrapu(hMoB
NP BBIYMCIICHUH 3HAUEHHI JIorapuGMUUecKix BoipaxkeHuid. Onepanus norapudpmuposanus. [lepexon k
HOBOMY OCHOBAHHIO JIorapu(mMa W €ro NpUMEHEHWE NPH BBIYMCICHUH 3HAYCHHH JOTrapupMHYECKUX
BBIPAYKEHUI

HpaKTuquKoe 3aHATHE

26 | I3 Ne 9. TIpeobOpazoBanue jJorapupMUIECKUX BHIPAKESHHH.

Tema 3.11 Copep:xaHue yueOHOT0 MaTepHuaJia
Jlorapudgmuyeckast 27 | Ionsatue o norapupmuyeckoil (GyHKIOMH; CBOicTBa Jorapupmudeckod QyHKIMH H ee Tpaduk;
yukuus MoCcTpocHUE Tpaduka JorapudmMudeckoil yHKIMH U €€ HCCIIeT0BaHNE
Conepxanue yueGHOro MaTepuajia
28 | Pemenne norapudMuiecKkux ypaBHeHHH. MeToasl penieHust JIorapu(MHUUECKUX ypaBHEHHH: pelIeHHe
Jorapu(pMHUIECKNX YPaBHEHUI METOIOM MIPUPAaBHUBAHKE BHIPAKECHNH, CTOSIINX 110/ 3HAKOM Jioraprdma,
Tema 3.12 METOJIOM JIoTapu(MUPOBaHHS 00eHX YacTeH ypaBHEHHsI, METO]] BBEACHHSI HOBOH TIepeMEHHON
Jlorapugmuyeckue IIpakTHYecKoe 3aHATHE
YPaBHeHMs 29 | II3 Ne 10. Pemenune norapu)MU9ecKUX YpaBHEHUH MTPUPaBHUBAHUE BBIPAKEHUM, CTOSAIINX O] 3HAKOM 2
jorapudma
30 | II3 Ne 11. Pemenwe norapuMUYecKHX YpaBHEHHH METOJOM JorapuMupoBaHHS o0eux dYacTeit 2
ypaBHEHHsI, METOJI BBEICHHSI HOBOH ITepeMEHHOM
Coaep:xanue yueOHOro MaTepuaJia
Tema 3.13 31 | Pemenne mpocTedmmx orapuMHUUECKHX HEPAaBEHCTB;, METOABI pPEUICHHUs JOTapHu(pMHUYECKUX
Jlorapupmuyeckue HEpaBeHCTB: JIOTapU(MUPOBaHHE HEPABEHCTBA, BBEJICHHE HOBOW IIEpeMEHHON
HepaBeHCTBa I[IpakTHyeckoe 3aHATHE
32 | I3 Me 12. Pewenue orapu(MUUECKNX HEPABEHCTB. 2
Tema 3.14 Coaep:xanue yue0HOT0 MaTepuasa
Jlorapugmsi B npupoae u | IlpodeccnoHaibHO-OPHEHTHPOBAHHOE COAeP/KAHME
TeXHHKE 33 I IIprmmenenne norapudma. Jlorapudmrdeckas crupaib B npupoae. Ee MaTemarndeckue cBoicTBa
Paznen 4. IlapanjieJibHOCTh U NEPIEHIUKYJISPHOCTH B IPOCTPAHCTBE 28 OK 01. - OK 02.
Tema 4.1 I Coaep:xanue yue0HOT0 MaTepuasa OK 04.

24




AKCHOMBI CTEpEOMETPUH

34

IIpeamer crepeomerpun. OCHOBHBIE MOHATHA (TOYKA, MPSIMasi, INIOCKOCTb, IPOCTPAHCTBO). AKCHOMBI
CTEPEOMETPHH; CIICACTBHUA U3 aKCHOM; HCIIOJIb30BAaHUE aKCHOM U CIEACTBUI M3 aKCHOM IIPH PELICHUH
3aja4. OCHOBHBIE TIPOCTPAHCTBEHHBIE (DUTYPBHI.

Tema 4.2
B3aumnoe pacnosoxeHue
NPSAMBIX B IPOCTPAHCTBE.

Yroa Me:xkay npsiMbIMU

Cone

JKAHHC yqeﬁnoro MartepuaJia

35

ITonsTue MapajyicJIbHOCTU MPSMBIX B MPOCTPAHCTBE, TEPEMa O TPEX IMapaUICIbHBIX IIPAMBIX B
IMMPpOCTPAaHCTBE, TEOpEMA O CYHICCTBOBAHUC HpﬂMOﬁ, napannenLHoﬁ nanHoi. [lonsarue CKpClIIUBaOIIUXCA
MPpsAMBIX B IPOCTPAHCTBE, MPU3HAK CKPCHINBAIOMINUXCA MPAMBIX, IPUMCHCHUEC ONPEACICHUA U IMPU3HAKaA
CKpCIIUBAIOIUXCA TIPAMBIX TIPpU OO0KaA3aTCJIbLCTBE U PCHICHUM 3aJia4, HaAXO0XKICHUC YTIJla MCEKIY
CKpCIIUBAIOINUMUCA TPAMBIMU

Tema 4.3
[MapaJjutenbHOCTH NPSIMOiA
U II0CKOCTH

Copne

JKAHUCE yqeﬁﬂoro MartepuaJia

36

[loHsATHEe mnapaienbHOCTh MPSAMONM M IJIOCKOCTH; B3aMMHOE pAaCMOJIOKEHHE NPSIMOM U IIIOCKOCTH;
MpU3HAK MApaJIEIbHOCTH NPSIMON U INIOCKOCTH; IPUMEHEHHUE ONPEEIICHUS U PU3HAKa MapajljIeIbHOCTH
MPSIMOM M TUIOCKOCTH TMPH JOKA3aTEJIbCTBE M PEIICHUH 3a]1a4

Coae

sKaHue Y4eOHOro MaTepuaJja

37

IlonsTne napajiieJIbHOCTH HHOCKOCTeﬁ; B3anMMHOC PpacmoI0KCHUC HHOCKOCTGI\/'I; IIpU3HAK

Tema 4.4 MapaJuIeIFHOCTH IDIOCKOCTEH; IPIMEHEHHE ONPEeIICHIs U TIPU3HaKa MPH JOKa3aTeNbCTBE U PEIICHUH
MapannenbHoOCTH 3amad. CBoifcTBa mapaiuieNbHBIX IDIOCKOCTEH; MPUMEHEHHE CBOMCTB IMapaUICNbHBIX IUIOCKOCTEH HpH
IJIOCKOCTEH. JTIOKA3aTeNbCTBE M PCIICHHUH 33134
IIpakTHYecKoe 3aHsITHE
38 | I13 Ne 13. Pemienue 3a1a4 Ha NapajuieIbHOCTh B IPOCTPAHCTBE
Tema 4.5 Copep:xanue yue0OHOro MaTepuaJia
HepnenaukyJisipHOCTH 39 | IlepneHOUKYISIpHBIC IPSMBIC B IPOCTPAHCTBE; CBOMCTBO MapaUIeIbHBIX MPSMBIX, IEPIICHANKYISIPHBIX K
NPSIMBIX, PSIMOW | TpeThell; MEepHNeHIUKYISIPHOCTh MPSIMON W IUIOCKOCTH; MPHU3HAK IEPICHANKYISIPHOCTH TPSAMOU H
TJIOCKOCTH. TUIOCKOCTH
Tema 4.6 Coaep:xanue yueOHOT0 MaTepuasia _
Mepnenkysip u 40 | IepneHAMKYJISIp M HaKJIOHHAs, NPOEKLHs HAKIOHHOI; MOHATHE PACCTOSHHE OT TOYKM J10 MIOCKOCTH;
HAKIOHMAS BHIYMC/ICHHE PACCTOAHME OT TOHKH IO UIOCKOCTH; NMOHATHE YIWa MEKAY MPAMOH M IUIOCKOCTBIO;
HaXOKICHUE YIiIa MeX/y MPSIMOH U IJIOCKOCTBIO
Cojaep:xanue yueOHOT0 MaTepuasia
T 47 41 | IloHATHE TmeEpHEHAMKYIApa, HAKJIOHHOW, IPOEKIHMH HAKIOHHOHN, IOCTPOEHHE TEePHEeHINKYJIIIpa,
Teop:xz o.Tpex HaKJIOHHOHM, MPOEKIMH HAKIOHHOH. TeopeMa o Tpex MNepHeHIUKyJIsIpax; HPUMEHEHHE TEOpeMbl IpH
JIOKA3aTeNbCTBE M PEIICHUH 33134
neprneHauKyJaspax
I[IpakTHyeckoe 3aHATHE
42 I I13 Ne 14. Pemenue 3a1a4 Ha IPUMEHEHUE TEOPEMBI O TPEX MEPIEHANKYIISIPAX
Tema 4.8 Coaep:xanue yue0OHOT0 MaTepuasa
JIByrpaHHbIii yro.. 43 | TlousTHe yria MeX/Iy IUIOCKOCTSMH, JBYIPAaHHOI'O VIJIa; IOCTPOGHHE JBYIPAaHHOTO YIJja, ero
IMepnenauKyIsIpHOCTH BBIYMCIICHHE; MTOHATHE MEPIEHANKYIISIPHOCTH INIOCKOCTEH; NPU3HAK IEPICHIUKYIIPHOCTH IIIOCKOCTEH;
IJIOCKOCTeil pUMEHEHHUe ITPU3HaKa IIPH JI0Ka3aTeJIbCTBE U PEIICHUH 3a1a4

I[IpakTHyeckoe 3aHATHE

K 3.1, 1IK 3.5
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44 | I13 Ne 15. Pemenne 3a1a4 Ha NEPIICHANKYJIIPHOCTh B IPOCTPAHCTBE

Tema 4.9 Coaep:xanue y4e0HOT0 MaTepuasa
Hapa.lmenel;nneu 45 | TowsATHE MapajUIeNenuena, MpsSMOTo Mapajuleleunea, MPsIMOYTOIRHOTO Mapajuleenunena, rpaHy, 2
HpﬂMoyroanmﬁ. peOpa, BepUIMHBL, JAWArOHANM  TapajUlelielIUNea;  HAXOXAEHHE  HEM3BECTHOTO  JJIEMEHTa
e —— napajuiesienumnena. CBOWCTBO AMAaroHanu IpsSMOYrojbHOro mapawienenunena. Ilonstue Tterpasapa,
pTeT a3 ) BEpIIMHEI, peOpa, TpaHu, ocHOoBaHMs. [IOHATHE CeYEeHUs! M CeKyIled IUIOCKOCTH; MpaBUiia MOCTPOCHHUS
pavip CEUEHHIf; ceueHui TeTpadipa Ny napasiesienunea.
Tema 4.10 IIpakTHYeCcKOe 3aHATHE
IHocTpoenue ceuennii 46 | I3 Ne 16. IloctpoeHue ceueHuit TeTpasdpa U Mapajuieenuea 1o 3aJaHHbIM yCIOBHUSIM
TeTpas’apa u
napaJuiejienumnena
Tema 4.11 IIpakTHueckoe 3aHsTHE
IHocTpoenue ceuenmii ITpodeccHoHaATbHO-OPHUEHTHPOBAHHOE COJIePKAHHE
47 | I13 Ne 17. PenieHre npakTHKO-OPHEHTUPOBAHHBIX 33J1a4 Ha TIOCTPOSHUE CEUSHUI QUryp 2
Pa3znen 5. OCHOBBI TPHTOHOMETPHH. 38 OK 01. - OK 02.
Conepxanue yueGHOro MaTepuajia OK 04.
Tema 5.1 ” = =
Pajsanuas Mepa yIaa 48 | [loHATHE pagwmaHHOW Mepa YIJa; TEepexoj] OT TPamyCHOW Mephrl K pamuaHHOW M oOparHO. [lomarme 2 IIK 3.1, TIK 3.5
yraa. SAMHUIHOW YHCIOBOW OKPY>KHOCTH M yTjIa MOBOpPOTa. Penmienne mpsaMoit 3amadun Ha HAXOXKACHUE TOUKU
YuciioBasi OKPYKHOCTb. . .
SAMHUIHOW OKPYKHOCTH I10 33JaHHOMY YTy TIOBOPOTA, ¥ OOPATHOIA.
Coaep:xanue yueOHOro MaTepuaJia
Tema 5.2 49 | PaccMOTpeHHE YHCIIOBOW OKPY>KHOCTH B JCKapTOBOHW CHUCTeMe KOOpAauHAT. HaxokneHwe HeKapTOBBIX 2
YucsioBasi OKPY’KHOCTh Ha KOOPJAWHAT TOYCK SAUHUIHON OKPYKHOCTH.
KOOPAMHATHOI NJI0CKOCTH
Coaep:xanue yue0HOT0 MaTepuasa
Tema 5.3
TpnrOHOMeTp“quK“e 50 ITousarue CHHYCa, KOCMHYCa, TAHI'CHCAa U KOTAaHI'€HCA YMUCJjia; BBIYUCICHUEC 3HAYECHUN CHHYyCa, KOCHUHYCa, 2
(l)yHKIIPlﬂ YUCJIOBOI'0 TaHI'CHCa M KOTAHI'€HCA, 3HAKUW CHHYCA, KOCHUHYCA, TaHI'€HCAa W KOTAHI'CHCA, ‘-IéTHOCTB, HEYETHOCTh
aprymenTa TPUTOHOMETPUIECCKHUX (PYHKITHIA
Tema 5.4 Copep:xanue yue0HOro MaTepuaJia
' 51 | OcHOBHBIE TPUTOHOMETPHYECKHE (HOPMYJIBI: OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKAECTBO M €ro 2
OcHOBHBIE TOXKIECTBA
TpHrOHOMETpHH cyieicTBHSA, GOpMYIIBI IS TAHTEHCA U KOTaHT€HCa; 0TPabOTKa HaBbIKa UX MPUMEHEHUsS! IIPU HAXOKACHUN
) 3HAYCHHS BRIPAKCHISI M IPEOO0Pa30BaHUN BEIPAKCHHH.
Coaep:xanue yue0OHOT0 MaTepuasa
Tema 5.5 52 | ®opmynbl MpUBHIEHNUS, 0OTPaOOTKA HABbIKA MX MPUMEHEHHS NPH HAXOXKICHUHM 3HAYCHUS BBIPOKEHUS U 2

DopMyabl IpUBeIeHUs

peoOpa3oOBaHNH BhIPAKECHHIM.

HpaKTM‘leCKOC 3aHATHE
HpO(l)eCCl/lOHaJTI)HO-OpPIeHTﬂpOBaHHOC cojepKaHue
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53

I13 Ne 18. Beruncnenue 3Ha4eHUH TPUTOHOMETPHYECKUX (DYHKIMH YUCIOBOrO apryMeHra. Penenue
PaKTHKO-OPHEHTHPOBAHHBIX 3a1a4

Tema 5.6 Coaep:xanue y4e0HOT0 MaTepuasa
Cunyc, KOCHHYC, TAHT€HC 54 | ®opMynBI CYMMBI B Pa3HOCTH CHHYCa, KOCHHYyCa, TaHTEHCA; OTpabOTKa HAaBBIKA WX MPUMEHECHHUS NPHU
CYMMBI M Pa3HOCTH HaxO0XJICHUU 3HAUYEHHs BBIPAXKEHUS U MPeoOpa30BaHUH BBIPAKEHHH.
apryMeHTOB.
Tema 5.7 Copep:xanue yqeﬁnor“o MaTepuaJjia
@opMy.1b1 ABoIHOTO yrIa 55 | ®opmynbl OBOMHOrO yria cuHyca, KOCHHYCa W TaHICHCA; 0Tpa§0TKa HaBbIKA WX NPHUMEHEHHsS INPH
HaXO’KICHUHU 3HAYCHHS BBIPAXKEHUS M IpeoOpa30BaHUM BBIPAKEHHIH.
Tema 5.8 Copep:xaHue yueOHOI0 MaTepHuaJia
IIpeodpa3zoBaHue CyMMBI 56 | IlpeoOpa3oBaHKe CyMMbI TPUTOHOMETPHYECKUX (DYHKIMH B ITPOU3BEICHUE.
TPUTOHOMETPHYECKHX IIpakTHyeckoe 3aHATHE
(yHKIMI B IPOU3BEICHHE 57 | I13 Ne 19. [TpeoOpa3oBaHIe TPUTOHOMETPHICCKUX BEIPAKCHUI
Tema 5.9 Coaep:xanue yueOHOro MaTepuaJia
DyHKIUU Y=SiNX, y=C0SX n ux| 58 | TpuroHoMeTpudecKue GYHKIUH Y=SiNX, y=COSX, MX CBONUCTBA: 00JIACTh OTPeIeIeH s, 00IacTh 3HAYCHHUH,
rpadguku. YETHOCTh NEPUOAMIHOCTD. [ padiikyl JaHHBIX QYHKIWH 1 0TpabOTKa HABBIKA M3 IIOCTPOCHHUSL.
Conepxxanue yueGHOro MaTepuajia
59 | Tpuronomerpuyeckue pyHKIHUU Y=tgX, y=CtgX, MX CBOHCTBA: 00IaCTh ONpEACIICHMs, 00IACTh 3HAYCHUH,
Tema 5.10 YETHOCTh, IEPUOANYHOCTD. ['padmKy TaHHBIX QYHKIMH M OTPaOOTKa HABBIKA M3 MIOCTPOCHHUSL.
Dyuakmnu y=tgx, y=ctgx u ux | IIpakTuyeckoe 3ansiTue
rpagukn IIpodeccHoHATBLHO-OPMEHTHPOBAHHOE COJIEPAKAHNE
60 | I3 Ne20. TIpeoGpasoBanus rpadMKOB TPUTOHOMETPHIECKUX QYHKIHIA. [ padk rapMOHHIECKOTO
KosiebaHus
Coaep:xanue yueOHOT0 MaTepuasia
Tema 5.11 61 | IonsiTue apkcuHyca, apKKOCHHYca. BbIYKCIeHHE 3HaueHMs BBIP@KEHHH, COIEpXKalIMX apKCUHYC U
APKCHHYC, 2pKKOCHHYC. apkkocunyc. [IpocTeiiniie TpUroHoMeTpUIeCKne ypaBHEHHs COSX = a, Sinx=a.
Tema 5.12 Coaep:xanue yueOHOT0 MaTepuasia
APKTaHI€HC, ADKKOTaHreHc. | 62 | [loHsTHe apKTaHreHca, apKKOTaHreHca. BhIUKCieHHe 3HaueHHs BBIPAXKEHHi, COJepXalluX OoOpaTHbIe

TpuroHoMerpuueckne ¢pynkuuu. [Ipocreiimme TpuroHoMeTprueckie ypasHeHus {gx=a, ctgx=a

Tema 5.13 IIpakTHyecKoe 3aHATHE
Tpuronomerpuyeckue 63 | M3 Ne 21.PerieHne npocTeHIINX TPUTOHOMETPUUECKUX YPaBHEHUIL. PellieHne TpUroHoMeTpHIeCKHX
YPaBHEHH, CBOASIIIINECS K YpaBHEHHH, CBOASIIIUXCS K KBaJAPATHBIM
KBaJpPaTHBIM
Tema 5.14 Copep:xanue yueOHOTr0 MaTepHuaJia
Mertoas! pemieHus 64 | TpuroHomerpuyeckue ypaBHEHHS M METOJbl MX pEIICHWS: YPaBHEHHS, peIlaeMbleé C IOMOILBIO
TPHUTOHOMETPHYECKUX TPUTOHOMETPUUECKUX (DOPMYJI; YpaBHEHHUS, PeEIIacMble Pa3JIOKCHHEM JIEBOM 4YacTH Ha MHOXHTEIH,
YPaBHeHHI OJIHOPOJHBIE TPUTOHOMETPUYECKHE YPABHEHUSL.
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IIpakTHYecKoe 3aHAITHE

65 | TI3 Ne 22. PeureHne TPUTOHOMETPUYECKHUX YPaBHEHHI
Tema 5.15 Coaep:xanue y4e0HOT0 MaTepuasa
Pemenne 66 | TpuronomerpuyecKkie HEpaBEHCTBAa U METOJBI MX PEIICHUS. 2
TPUTOHOMETPHYECKUX
HepPaBeHCTB
Pazjen 6. BekTopbl H METO/I KOOPIAMHAT B IPOCTPAHCTBE 12 OK 01. - OK 02.
Cojep:kanue y4e0HOr0 MaTepuaIa OK 04.
67 | IloHsATHE BEKTOpA B IPOCTPAHCTBE, IIMHBI BEKTOPA, KOJUIMHEAPHBIX, CO HAMPABIECHHBIX U 2 IIK'3.1, IIK 3.5
Tewa 6.1 MPOTUBOIMOJIOKHO HANPaBJICHHBIX BEKTOPOB, MOHSITHE PABHBIX U IPOTHBOIOJIOKHBIX BEKTOPOB; PaBUIIa
BekTopbl B npocTpaHcTBe .
1 NefiCTBHS HAX HEMH. CJIOKCHUSI ¥ BBIYNTAHUSI BEKTOPOB, YMHOXEHHSI BEKTOPa Ha YMCIIO; CBOMCTBA CIIOKCHUS M BEIYHTAHUS
BEKTOPOB, YMHOKEHHS BEKTOPA HA YHCJIO; TOHATHE KOMIUIAHAPHBIX BEKTOPOB; TEPEMa O Pa3I0KEHUH
BEKTOpA 110 TPEM HEKOMILJIAHAPHBIM BEKTOpaM
Tema 6.2 Copep:xaHue yueOHOT0 MaTepHuaJia
IIpsimoyroabHasi cucreMa 68 | IMoHsiTHE MPAMOYTOJNBHON CHCTEMBI KOOPIMHAT B IPOCTPAHCTBE, KOOPAWHAT BEKTOPA; IPaBUIIA 2
KOOpPIHHAT B HaxO0X/ICHNSI KOOPAUHAT CyMMBI M Pa3HOCTH BEKTOPOB, IIPON3BEICHHS BEKTOPA HA YHCIIO.
MPOCTPAHCTBE.
Coaep:xkanue yueOHOro MaTepuaJia
Tema 6.3 69 | IIpocreiiue 3ana4u B KOOPAUHATAX: BBIYMCIICHHUS KOOPAMHAT CEPEIUHbI OTPE3KA, IUIMHBI BEKTOPA U 2
Ipocreiimmue 3agauu B pacCTOsIHUSL MEXKY TOUKAMH.
KOOpaAMHATaX IIpakTHYecKoe 3aHATHE
70 I 113 Ne 23. Peniennie mpocTelmumx 3a1a4 B KOOPAMHATAX
Coaep:xanue yueOHOT0 MaTepuasia
71 | TonsTHe yriia MeXIy BEKTOPaMH, CKAJSIPHOTO IPOU3BEACHIUSI BEKTOPOB; CBOMCTBA CKAJIPHOTO 2
MPOU3BEACHHSI BEKTOPOB; 3aKOHBI CKAJIIPHOTO ITPOM3BEICHNUS BEKTOPOB: IEPEMECTHUTEIBHBIH,
Tema 6.4 pacrpeenuTeNbHBIN, COueTaTeNbHbIN; (hopMyIa CKaJIIPHOTO MIPOU3BEACHNUSI BEKTOPOB B KOOP/IMHATAX,
Ckansipuoe npoussejienue BBIYMCJICHHUC CKAIAPHOI0 NPOU3BEACHHUS BEKTOPOB, HAXO0XKICHUC yIila MCXKY BEKTOPaMH.
BEKTOpOB IIpakTHyeckoe 3aHATHE
IIpodeccuoHabHO-OPUEHTHPOBAHHOE CO/IEpPKAHNE
72 | I3 Ne 24. PemieHue npakTHKO-OPHUEHTUPOBAHHBIX 3a/1a4 Ha INIOCKOCTH M B IPOCTPAHCTBE HA BHIYUCIICHUE
pacCTOSHUM, JIOIANEN U.T. 1.
Pa3nes 7. MHOTOTPAHHUKH M TeJia BPallleHHs. 30 OK 01. - OK 02.
Coaep:xanue yueOHOT0 MaTepuaa OK 04.
Tema 7.1 73 | TloHsATHE MHOTOrPaHHHKA, BEPIIMHBI, peOpa, TPaHu, JuaroHanu. [IoHsITHe TPaBUILHOTO 2 1K' 3.1, IIK 3.5
ITonsiTHe MHOTOTpAaHHHKA. MHOTOrpaHHuKa. [ToHsTHE TPU3MBI U €€ 2IIEMEHTOB: OCHOBaHUS, OOKOBBIE TPAHH, BBICOTA MPU3MBI; BHJIBI
IIpu3ma NPU3MBL: ITpsIMasi, HAKJIOHHASI.

HpaKTM‘leCKOC 3aHATHC
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74 | I3 Ne 25. Haxox/IeHre HEM3BECTHOTO 3JIEMEHTA TIPU3MBI 10 3aJaHHBIM JIEMEHTAM

Tema 7.2
Il1omanb NOBEPXHOCTH H
00bEM NPU3MBI

Coaep:xanue y4e0HOT0 MaTepuasa

75 | ®opmynsr momand OOKOBOM W IIONHOW TOBEPXHOCTH MPH3MEL;, (opMmyna 1iomand OOKOBOM
HOBEPXHOCTH IIPSIMOH IIPU3MBL, popMyiia 00bEMa IPU3MBL; pellIeHHE 33134

IIpakTHYecKoe 3aHATHE

76 | I13 Ne 26. Berancnenue miomaay MOBEPXHOCTH U 00bEMA MMPU3MBI

Coaep:xanue y4e0HOT0 MaTepuasa

Tema 7.3 77 | IlonsiTne mupaMub! 1 €€ 3JIEMEHTOB: OCHOBAHHUS, BEPIIMHBI, pEOpa, G0KOBBIE I'paHM, BHICOTA; TPABHIIbHAS
Hupamuna. Yceyennas mUpaMia, yced€HHas THpaMua.
nupamMuia. I[IpakTHyeckoe 3aHATHE
78 | 113 Ne 27. HaxoxieHre HEM3BECTHOTO 3JIEMEHTa MMMPaAMUIBI 110 3aIaHHBIM dJIeMEHTaM
Conepxanue yueGHOro MaTepuajia
Tema 7.4 79 | ®opmynel OO OOKOBOW W IIONHOW TOBEPXHOCTH NHPaMUABI; (opMyia IUTOmaad OOKOBOH

Ilomanb NOBEPXHOCTH H
00bEéM nupamMuabI

TTOBEPXHOCTH MPABIILHON mUpaMuIsl, popMynna 00péMa MHPaMUIb]; pEIICHIE 3a1a4

IIpakTHYecKoe 3aHsITHE

80 | 113 Ne 28. BeruncieHue miomaay MOBEPXHOCTH U 00bEMA MHUPaAMHUJIBI

Tema 7.5
IIpaBuiabHbIE
MHOTOTPAHHMKH.
CummeTpus B
npocrpancrtse. Ilpumepsl
CHMMeTpHii B podeccun

Coaep:xanue yueOHOro MaTepuaJia
IIpodeccuoHaJbHO-OPUEHTHPOBAHHOE CO/leP:KaHHe

81 | Ilonsitne npaBUIBHOTO MHOTOTpaHHHMKA. CBOHCTBAa MpPaBWIIBHBIX MHOTOTPaHHHMKOB. CHMMeTpus B
npocrpancTBe. CHMMETpHS B IPUPOAE, APXUTEKTYPE, TEXHUKE, B OBITY

Tema 7.6
Muaunap. lnomaab
NMOBEPXHOCTH U 00bEM

Coaep:xanue yueOHOT0 MaTepuasia

82 ITonarue nunuHApa, 06pasyOUINX U OCH IMINHIPA, OCHOBAHHUS, OOKOBOH MOBEPXHOCTH, BBICOTHI,
paanyca; cedeHHs IINHAPA: OCEBOE CCUCHHE IIIMHPA, TapaUIeIbHOE U IEPICHINKYIISIPHOE OCH
nuHapa. PasBepTka 60KOBOWM MOBEPXHOCTH MIIHHIPA; (GOPMyJIa IUIOIMAaH OOKOBOM TTOBEPXHOCTH
IIMH/IPA W TUTOIIAAY TIOJTHOM MOBEPXHOCTH IHIMHPA; hopMyaa 00bEMa IIMITHHIIPA; PEIICHUE 3a/1a4.

IUJIHHAPA
IIpakTHyecKoe 3aHsITHE
83 I 113 Ne 29. BeruuciieHue mionaan NOBEPXHOCTH U 00bEMA IIMIHH/IPA
Coaep:xanue yue0HOT0 MaTepuasa
Tema 7.7 84 | Tlousitve KOHyca, 0Opa3yIOIIMX M OCH KOHyCa, OCHOBaHMsI, OOKOBOM IMOBEPXHOCTH, BBICOTHI, Pajnyca;

Konyec. Ilnomans
NOBEPXHOCTH U 00bEM

CeUeHUs] KOHyca: OCEBOE CeYeHHe, HapaulelibHoe OCH IMIMHApa. Pa3BepTka OOKOBOW MOBEPXHOCTH
KOHYyca; (hopMyJIa IJI0Ia M OOKOBO 1 IIOJIHOH ITOBEPXHOCTH KOHYCa; hopMyIa 00bEMa KOHyca; pelleHne
3aj1a4

KOHYCca.
I[IpakTHyeckoe 3aHATHE
85 | I3 Ne 30. BolunciieHue [UIOIIA/IH TOBEPXHOCTH U 00BEMA KOHYyca
Tema 7.8 Coaep:xanue yue0HOT0 MaTepuasa
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Coepa u map. Illnomans 86 | IlomsaTue mapa, cdepsl, IEHTpa, paanyca, IHAMETpa; CEUeHne mapa IutockocTsmu;, [oraTre miommau 2
MOBEPXHOCTH cephl. MOBEPXHOCTH chepbl; popMyIia IUIOIa i MOBEPXHOCTH ceprr; hopMyia 00bEMa Imapa; perneHne 3a1ad.
O0BéM mapa
Tema 7.9 IIpakTHyeckoe 3aHATHE
Komonnanmun IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COCPKAHNE
MHOTOTPAaHHUKOB U TeJ 87 I13 Ne 31. Hcnonb30BaHWe MHOTOTPAaHHUKOB, TEJ BPAILIEHUS! U X KOMOMHAIMHA B IPAKTUKO-
BpalleHUsI OPHUEHTUPOBAHHBIX 3a7a4ax
Paznen 8. Ilpou3sBoaHasi U ee MPUMEHEHHS 30 OK 01. - OK 02.
Tema 8.1 Coaep:xanue yueOHOT0 MaTepuasia OK 04.
Onpenesnenne 88 | IMoustue npupalieHus GpyHKIUH, IPUPAILEHHS apIyMEHTa, OPeIe/ICHHE MPOU3BOJHON (YHKIMH. 2 MK 3.1, 11K 3.5
NPOU3BOIHOM BerynciieHre npon3BoJHOM HEKOTOPHIX (PyHKIHUI O ONpeieNIeHHUIO.
Copep:xkaHue yueOHOI0 MaTepuaJia
(DOpM;Ie::::dsl;i)aBHﬂa 89 | Ilpasmwia quddepeHInPOBaHIS: IPOU3BOJHAS CyMMBI, IPOU3BEACHUSI, YaCTHOTO, IIPOU3BOIHASL 2
S — MPOU3BEACHHS C TIOCTOSIHHBIM MHOXHTeNeM. DopMytsl ,Z[I/I(I)(I)epeH].[I/Ip?BaHI/Iﬂ. [Tpumenenne npaBui U
¢dopmya nuddepeHIpOoBaHUS UT BBIYHUCICHHS IPOU3BOIHBIX (PYHKIHUH.
Conepxanue yueGHOro MaTepuajia
Tema 8.3 90 | IIpomsBoxHbIE FMEMEHTAPHBIX (HYHKIHIL: CTCIICHHOM, II0Ka3aTeIbHOM, TOrapu(GMHIECKOH, 2
IIpousBoansble TPUTOHOMETPHUYECKHX; BRIYHCICHUE MPOU3BOIHBIX 3JIEMEHTAPHBIX (PYHKITHH.
djeMeHTapHbIX Qynkumii. | IIpakTHYecKoe 3aHsITHE
91 I 113 Ne 32. BeruucieHue NpOU3BOIHBIX AIEMEHTAPHbBIX QYHKIHMH.
Coaep:xanue yueOHOro MaTepuaJia
Tema 8.4 92 | Iomnstue COXKHOM QyHKIMI; IPOU3BOAHAS CIOKHBIX GyHKImi Buna y=F(kx+b); Beraucnenue 2
IIpousBoaHbIE CIOKHBIX MIPOM3BOTHON CIIOKHBIX (DYHKIMH
QynKmmii IlpakTHuecKoe 3aHsITHE
93 I I13 Ne 33. BeruucneHne npOM3BOJHBIX CIIOKHBIX (pYHKITHIA.
Coaep:xkanue yueOHOro MaTepuaJia
94 | TlonsaTue kacatenbHOH K rpaduKy QyHKIH. ['eoMeTprudeckuii cMbICT PONU3BOAHON. CBS3b MEXKIY 2
Tema 8.5 HETPEPHIBHOCTBIO 1 zmq)(bepeﬁunpyelvfocu}o ¢ynkmy. Beraucnenne yriosoro koaddunnenrta
. KacaTeJIbHOM. YpaBHEHHE KacaTeJIbHOM.
I'eomeTpuyeckuii cMbICa
Y — IIpakTHyeckoe 3aHATHE
IIpodeccHoHATBLHO-OPHEHTHPOBAHHOE COJICPAKAHNE
95 | I3 Ne 34. CocTaBienne ypaBHeHHsI KacaTeJbHOH K rpaduky ¢pynkuun. Pemmenune
npogeccHOHANbHBIX 32124 HA pUMeHeHHe GU3NYecKoro(MexaHn4ecKoro) CMbIcJia NPOU3BOAHOM
Tema 8.6 Coaep:xanue y4e0HOT0 MaTepuasa
IIpumeHenne 96 | IIpuMeHeHUE IPOU3BOAHON K HAXOKIEHHIO IPOMEXYTKOB MOHOTOHHOCTH (DYHKIIMH; TEOPEMA O 2

NMPOU3BOJHOI K
uccjaea0BaHu0 GyHKumii

JIOCTaTOYHOM yCJIOBHE Bo3pacTaHus (yObiBanus) pyHkun. I[loHATHE CTaMOHAPHON N KPUTHIECKOH
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HAa MOHOTOHHOCTb H

TOYKH, TOYEK DKCTPEMYyMa: TOUYKU MaKCUMyMa, TOYKH MUHUMYMa, TCOPEMBI- H606XOI[I/IMOG u

9KCTPEMyMblI JIOCTaTOYHOE YCJIOBHE IKCTPEMyMa; HaX0XKJICHUE IKCTPEMYMOB (DYHKIIMH C TOMOUIBIO TIPOU3BOTHOM.
Conep:kaHue y4eGHOT0 MaTepuaJja
Tema 8.7 97 | Anropurm uccienoBanus QyHKINH C TIOMOIIBIO MPOU3BOIHON. [TocTpoeHue rpagukoB GyHKIwMA ¢ 2
ITocTpoenue rpaguxos TIOMOIIBIO AJITOPUTMA UCCIICJOBAHMS
pyHnkumi IIpakTHYeCcKOe 3aHATHE
98 | 113 Ne 35. UccnenoBanre pyHKIMK W TOCTpOSHUE TPAPUKOB C IIOMOIIBIO MMPOU3BOTHOM.
Coaep:xanue yue0HOT0 MaTepuasa
H TeﬁMa 8.8 99 | Anroput™ HaxOXKACHHUS HaHOOJBLIETO ¥ HAMMEHBIIETO 3HAYCHUH (DYHKIUH Ha OTPE3Ke; HAXOJKICHHIE 2
Hal/lMe:]:]J;)éIeL;:f:l,eHﬂﬂ HanOOJIBIIETO MIIM HANMEHBIIETO 3HaUCHUS (PyHKIMHU Ha HE3aMKHYTOM IIPOMEXYTKE.
e IIpakTHYecKoe 3aHsITHE
100 | I13 Ne 36. HaxoxaeHne HanOONbIIeT0 M1 HANMEHBIIETO 3HAYCHUS (PYHKIIUHU HA TIPOMEXKYTKE
Conep:kaHue y4eGHOro MaTepuaJja
Tema 8.9 101 | IpwknaaHsle 33129 Ha ONTHMHA3ANNIO. AJITOPUTM PEIICHHUS 3a/1a4 Ha ONTHMH3AIIHIO. 2
IIpuxknagHblie 3a1a4M HA
ONTHMH3AIIHIO. IIpakTHUeckoe 3aHsTHE
ITpodeccuoHaNTbHO-OPUEHTHPOBAHHOE COJIePKAHHE
102 | I13 Ne 37. Pemienne mpuKIaAHBIX 33/1a4 HA ONTHMU3AIHIO.
Pa3nen 9. MnTerpana u ero npuMeHeHusl. 14 OK 01. - OK 02.
Coaep:xanue yueOHOT0 MaTepuasa OK 04.
Tena 9.1 103 | IMonsTHe neprOOOPa3HON QyHKIMH; TEOPEMA O HEOAHO3HAYHOCTH TIEPBOOOPa3HOI GYHKIMK; TTpaBuIIa 2 1K' 3.1, IIK 3.5
Hepnf)rgpz;maﬂ. BBIYHCIICHHS [IEPBOOOPA3HOM: nepBoo6Pa3Haﬂ CYMMBI, IepBO0Opa3Hast NPOU3BEICHHS C TOCTOSHHBIM
MHOXHUTEJEM, IiepBooOpa3Hast cinoxkHoi hyukiuu Buia Y=F(kx+b); ocHoBHbBIE hopmyITBI
nepBooOpasHbIX. [IpuMenenue npasui u GopMyIT Juisl BEIYMCICHUS IepBOOOPa3HBIX (YHKIHH.
Coaep:xanue yueOHOro MaTepuaJia
Tema 9.2 104 | TlousTHe HEONpPEIEICHHOTO HHTErPaia; OCHOBHBIE CBOIMCTBA HEOIPEIEIICHHOTO HHTErpajia, Tabiuia 2
HeonpeneseHnblii HEOIPEACIEHHBIX UHTEIPAJIOB.
HHTErpaj. IIpakTHYecKoe 3aHATHE
105 | I13 Ne 38. Brruncnenne HeONpeAEICHHBIX HHTETPAJIOB
Coaep:xanue yue0HOT0 MaTepuasia
Tema 9.3 106 | Tonsrtue onpenenennoro uarerpana; GopmynaHerorona—/JleliOnuna; GU3NIECKUIA CMBICT 2
OnpeneieHHBIH HHTETPaI. OIIpEeZIeTIEHHOT0 NHTErpajla; BEIYUCICHHE ONPE/ICIIEHHBIX HHTErPAIOB C UCIIOJIb30BAHUEM (OPMYJIBI
®opmyna Herotona— Herorona—/Jleiibnnna
JleiiGHuna IpakTHYeCKOoe 3aHSATHE
107 | I13 Ne 39. BrluncneHue onpeaelieHHbIX HHTErpaioB
Tema 9.4 Conep:xanue yueOHOT0 MaTepuasa
Beruncienue niomanei 108 | TousTHe KpUBOIMHENHON Tpaneuu. [ eoMeTprYecKuii CMBICI Olpe/ielieHHOro uaTerpana. dopmyiia 2

m1ockux guryp c

mjiongaaun KpHBOHHHCﬁHOﬁ Tpaleun; BbIYUCJICHUCTIJIOMAAN KpHBOHHHGﬁHOﬁ Tpaneluu. Brruncienue
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NMOMOIIBIO OINIpPeAeIEeHHOT0

| TUIONIAJIeH TNIOCKUX (PUTYP C MOMOIIBIO ONIPEAEICHHOTO HHTETpaa.

HHTerpaja. IIpakTH4eckoe 3aHATHE
IIpodeccuonabHO-0OPHEHTHPOBAHHOE CO/IEPKAHIE
109 | I3 Ne 40. Boruucnenue miomany GUrypsl, orpaHudeHHO# rpadukamu GyHkuun. Pemenue
MPaKTHIECKUX 33/1a4 Ha IPUMEHEHNE MHTETPAa ATl BEIYUCICHHS (PU3MUECKUX BEJIMUNH U IJIOMACH
Pa3gen 10.91eMeHTBI MaTeMaTHYECKOIl CTATHCTUKH, KOMOMHATOPUKHU U TEOPUH BepOATHOCTeH 12 OK 01. - OK 02.
Copep:xaHue yueOHOI0 MaTepHuaJia OK 04.
110 | IMonsTHE KOMOUHATOPUKY; OOLIKE MPaBUIa KOMOMHATOPUKH: PABHIIO CJIOXKEHHUS, IPABUIIO 2 IIK'3.1, IIK 3.5
Tema 10.1 npousBeneHus. [lonarue daxropuana. [loHsTHE NEepecTaHOBKH, pa3MeNIeHUs, coueTanus. DopMyIbI
IlepecranoBkH, MOZICYETa YHCIIa IIEPECTAaHOBOK, Pa3MeIleHNH, coueTanuil. [Ipumenenne Gpopmy 11 mpocTeimmx
COYeTAHMsA. Pa3MelleHUsl KOMOMHATOPHBIX 33/1a4
IIpakTHYecKoe 3aHITHE
111 | I13 Ne 41. Pemrenne mpocTedmMx KOMOMHATOPHBIX 33134
Conep:kaHue y1eGHOro MaTepuaJja
Tema 10.2 112 | ITonaTue coOBITHS, ZOCTOBEPHOTO, HEBO3MOKHOTO U CIIy4aifHOTO COOBITHS, PABHOBO3MOKHBIX H 2
ma 10. . .
N MPOTHUBOMOJIOKHBIX COOBITHH, HECOBMECTHBIX M HE3aBUCUMBIX coObITHH. Kitaccuueckoe onpenenenue
Cayuaiinblie cOObITUSI M MX N
BEPOSTHOCTH BeposITHOCTH. TeopeMa CIIOKEHHUs] 1 YMHOXKEHHsI BEPOSITHOCTEH; BBIYHCIICHHE BEPOSITHOCTH COOBITHS
IIpakTHyeckoe 3aHATHE
113 I 113 Ne 42. Penienue 3a/1a4 ¢ IPUMEHEHHEM KJIACCHUECKOT'O ONpeAESIeHHUs] BEPOSTHOCTH.
Coaep:xanue yue0HOT0 MaTepuasia
114 | CniocoObI peicTaBICHUS CTATUCTUYECKUX JaHHBIX; TeHepalibHasl COBOKYITHOCTH U BbIOOpKa. [ToHsTHE O 2
Tema 103 cpesHeM apu(METHIECKOM U MEMaHe; BBIYNCICHHUE CPEHET0 apu(hMETHUECKOTO U MEANAHBI.
CraTHeTHuecKast gpaKanecxoe 3aHATHE
06PABOTKA TAHHBIX podeccHoHATbHO-OPHEHTHPOBAHHOE COAePKAHME
115 | M3 Ne 43. O6paboTKa CTAaTHCTHYECKUX JaHHBIX, TOMYYCHHBIX B XOJIC PEIICHUS MPAKTHICCKUX 3a/1a9, UX
rpaduyeckoe npeacTaBIeHHEe U BEIYUCIEHHE CTATUCTHYECKUX XapaKTePUCTHK psijia HaOI0jaeMbIX
JIAHHBIX
Pa3gen 11. YpaBHenusi u HepaBeHcTBa. CHcTeMbl YPaBHEHHIA. 6 OK 01. - OK 02.
Copep:xaHue yueOHOI0 MaTepuaJia OK 04.
Tema 11.1 " K 3.1, 11K 3.5
PABHOCHILHOCTE 116 | IMonsATHE paBHOCHIBHOCTH ypaBHEHUs. TeopeMbl O paBHOCHIBHOCTH ypaBHeHuidl. [IpeoOpa3zoBanue 2 -4, .
. JTAaHHOTO YPaBHEHUsI B YpaBHEHHUE CJIEACTBUE U IPUOOpETEeHNE IOCTOPOHHUX KopHeH. Ilposepka
YpPaBHeHMii M1 HEPABEHCTB. N N N
kopHeil. [Tpu4nHbI moTepu KOpHeH npu penieHun ypaBHeHui. [IoHsITHE paBHOCHIILHOCTH HEPABEHCTB.
OO0uue MeToabI peleHns "
. Teopembl 0 paBHOCHIILHOCTH HepaBeHCTB. OCHOBHBIE IPUEMBI PEILICHUS YPAaBHEHHH: METO]] pa3JIOKEeHUs
YpPaBHeHMii M1 HEPABEHCTB, . o _
cHCTeM ypaBHenHii Ha MHOXKHTEJIH, METOJ BEICHUsI HOBOI IepeMeHHO, 3amena ypasHenus h(f(X))=h(g(x)) ypaBuenuem
) f(x)=g(X), byHKImOHATBHO-TpaduIecKuii MeTo 1. OCHOBHBIE METOIBI PEIICHHUS] HEPABEHCTB
IIpakTHYecKoe 3aHATHE
Tema 11.2 = =
117 I I13 Ne 44.PemieHue ypaBHeHHUii H HEPABEHCTB, CHCTEM YPABHEHMIA Pa3JIMYHBIMU METOAAMH 2
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Metoab! pelieHust
YPaBHEHMIi U HEPaBEHCTB,

IIpakTHUeckoe 3aHsATHE
IIpogeccuoHabHO-OPUEHTHPOBAHHOE COJleP:KaHHe

CHCTEM ypaBHEHHMIi. 118 | II3 Ne 45. Penenne TeKCTOBBIX 3a/1a4 MPOPECCHOHANIBEHOTO COIEPKaHHs C TOMOIIBIO ypaBHEHHH, 2
HEPABCHCTB, CHCTEM YPaBHCHHIA
Pa3gen 12. U ToroBoe noBTopeHue. OK 01. - OK 02.
Copep:xaHue yueOHOI0 MaTepHuaJia OK 04.
119 | Utorosas cucTEMATU3aIMs 3HAHMIA. 2 2 MK 3.1, [IK 3.5
120 | Urorosas cucreMaTu3anus 3HaHUM. 2 2
Tema 12.1 121 | Urorosas cucremMaTu3anys 3HaHUH 2 2
KoncyabTanuu 122 | Urorosas cucremMaTu3ays 3HaHUH 2 2
123 | Urorosas cucremMaTu3anys 3HaHUH 2 2
124 | Urorosas cucremMaTu3ays 3HaHUH 2 2
125 | Urorosas cucremMaTu3anys 3HaHUH 2 2
Bcero o0si3aTesIbHOI ayIMTOPHON HATPY3KH: 270
B ToM 4HCJIe MPAKTHYECKUX 3aHATHIA: 90
Kouncynbranmii:
JK3aMeH:

JIist XapakTepUCTHKU YPOBHS OCBOEHHs Y4eOHOI0 MaTepuaa UCIOb3YIOTCS CIEAYIONIE 0003HAUCHUS:

1. — o3HaKOMHTEIbHBIN (Y3HaBaHHE PaHEe U3YUCHHBIX 0OBEKTOB, CBOHCTR);

2. — penpoAyKTHBHBIH (BBIIIOJIHEHNE JIEITENILHOCTH 110 00pasily, MHCTPYKIMH HJIH O PYKOBOJACTBOM)

3. — IPOAYKTHUBHBIH (INITAHUPOBAHUE U CAMOCTOSITEIIFHOE BHITTOJHEHHUE AEATEIBHOCTH, PElleHHe IPOOJIEMHBIX 3a/1a4)
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3. YCJIOBUSA PEAJIN3AIIAU PABOYEM ITPOT'PAMMBI YYEBHOM JACIHUATIIVHBI

3.1. TpeGoBaHUSI K MUHIMAJIBHOMY MaTePHATbHO-TEXHHYECKOMY 00ecIe4eHnI0

OcBoeHue nporpaMMbl yueOHOH TUCIUIUIMHBI MaTeMaTrka POBOJUTCS B y4eOHOM KaOHHeTe.

[Tomemienne kabuHeTa yaoBIETBOPsET TpeOoBaHMsIM CaHUTAPHO-3IHAEMHUONIOTHUECKUX MPABUJI M1 HOPMATHBOB
(CanlluH 2.4.2 No 178-02) 1 ocHaIIeHO THUIIOBBIM 000pYIOBaHHEM, TOCTATOUYHBIMHU JJISl BHIIOJIHEHUS TPEOOBAHHUN K
YPOBHIO IOJITOTOBKH 00YYaIOIINXCSI.

B cocraB yd4eOHO-METOOMYECKOTO M MAaTEPHAIbHO-TEXHHYECKOTO O0ECHEYECHUs] TPOrpaMMBbl  yueOHOH
JVCLUIUIMHBL MaTeMaTHKa BXOJIT:

ObopynoBanue yueOHOTO KaOMHETa:
"  pabouyreMecTaoOyJaroInXCs;
* paboueeMecTo NpeToaBaTes;
= [Ipoekrop;

=  Dkpas;
=  MoHOOOK;
= MOV,

= Jlocka KJlaccHas.

V4ueOHO-MeTOAUYECKUM KOMILIEKC 10 JUCHUIUIMHE MaTeMaTHKa, B TOM YHCJIE:

° «MeToaruecKue yKa3aHus IO BBIMOJHEHHUIO MPAKTHYCCKUX PadboT»;

. Pasparounble MaTepuaibl

. OueHoYHBIE CPEACTBA ISl IPOBEAEHUS TEKYILETr0 KOHTPOJISI 3HAHUN CTYACHTOB U IPOMEXYTOUHOM aTTeCTaLlUU.

[porpaMmHOe obecrieueHre Ha KOMITBIOTEPE MPETIOaBaTeNs:
- omepanuonHascuctemaWindows 10
- o¢ucueiinaketMS Office 2016
- nononuutenbHbienporpammeiArentDrWeb, VipNet Client, Secret Net Studio, Acrobat Reader
- Opaysepsi(SIunexcbpaysep)

3.2. AudopmaniuonHoe odecneyenune o0yueHust
IlepeyeHn pekoMeHIyeMbIX YU4eOHBIX H3MaHuil, UHTEpHET-pecypCcoB, TONOTHUTEILHON JATEPATYPHI

OcCHOBHBIC HCTOYHHKH:

1. Marematnka : anrebpa M HadaJa MaTeMaTHYECKOTO aHaIM3a, TeoMeTpus. Anredpa W Hadana
MaTeMaTHueckoro aHanm3a 11 kmacc. ba3oBbiii ypoBeHb (B 1Byx dactsx). U. 1 : yueonuk / A. I'. Mopaxoswny, I1. B.
CemeHoB, JI. A. Anekcannposa, E. JI. Mapaaxaesa. - Mocksa : M3matensctBo "IIpocBemenne", 2022. - 224 c. - ISBN
978-5-09-101592-8. - Tekcr : anexrponnsiit. - URL: https://znanium.ru/catalog/product/2089782 — Pexxum mocryma:
IO TTOJIITHCKE.

2. Maremaruka : anrebpa W Hayajla MaTeMaTHUYSCKOrO aHain3a, reoMetpus. Anrebpa u Hayaiga
MareMaTuueckoro aHanusa. 11-ii kiacc. ba3oBeiit ypoBens. YacTb 2 : yueOnuk / A. I'. Mopakosuy, I1. B. Cemenos,
JI. A. Anexcannposa, E. JI. MapnaxaeBa. — 2-e uzn., crep. — Mocksa : [IpocBemenue, 2022 - 208 c. - ISBN 978-5-
09-101593-5. - Tekct : amekrponnsiit. - URL: https://znanium.ru/catalog/product/2089786 — Pexxum moctyma: 1o
TIOATINCKE.

JlonoJIHNTe IbHbIE HCTOYHUKH:

1. Aranacsu JI. C., Byry3oB B.®., Kagommer C. b.,Kucenesa JI. C., [To3msax 3.I'. 'eomerpus, 10 — 11:
Y4eOHHK IJIsT 001Ie00pa3oBaTeIbHBIX YUpeKaeHu: 0a30BbIi 1 ipodui. yposru / [JI.C. ArtanacsH, B.®. byTy308,
C.b. Kagomues u np]. — 22-e u3n. — M.: [Ipocemenne, 2023. - 255¢

2. Wapeirun U.®. 'eomerpusi. bazoslit ypoBens. 10-11 knaccwr: yueouuk / U.@. llapbirus. — 2-e usf.,
crepeorur. — M : [lpoda, 2019. — 240c.

HNnTepHeT-pecypceb:

www window.edu.ru (ExuHoe oKHO J0CTyma K 06pa3oBaTelibHBIM pecypcaM Poccuiickoii deneparun).
https://interneturok.ru/ (bu6moTeka BUIEOyPOKOB)

http://mathtest.ru/ (Maremaruka B MOMOIIb LIKOJbHUKY M CTYICHTY)
https://www.mathway.com/Calculus (Onnaiin KaJabKyJIsTOp peLICHHUs 3a1a4)
https://ru.onlinemschool.com/ (M3y4eHne MaTeMaTUKH OHJIAMH)

www.School-collection.edu.ru (Eannas komiekuust iudpoBbIx 00pa3oBaTebHBIX PECYPCOB).

eoakwmnpE
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https://znanium.ru/catalog/product/2089782
https://znanium.ru/catalog/product/2089786
https://interneturok.ru/
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https://www.mathway.com/Calculus
https://ru.onlinemschool.com/

4. KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM JUCHUILIAHBI

KOHTpOJII) H OLEHKa PeE3yJbTaTOB OCBOCHUS yqe6H0i71 AUCHUMILIMHBI OCYIIECTBJIAIOTCH MNpenmogaBatre/ieM B IIPOLHECCE NMPOBEACHHUHA MNMPAKTUYCCKHUX 33HHTI/Iﬁ,

KOHTPOJIbHBIX paﬁoT, A TAKIKE BBINIOJHCHUSA Oﬁy'{aIO[IIHMl/ICH CaMOCTOATEILHOM paﬁOTLI, IK3aM¢Ha

DopmupyeMbIe
o0mue/mpodeccuoHaIbHbIE
KOMIIeTeHIIUH

IIpeameTHbIe 00pa3oBaTebHbIE
pe3yJbTaThl

Tembl, B KOTOPBIX POBEPAIOTCS
npeaMeTHbIe 00pa3oBaTe/ibHbIE
pe3yabTaThbl U (POPMHUPYIOTCH
o0mue/mpodeccuoHaIbHbIC
KOMIIeTEeHIIUN

Tun oueHOYHbIX MEPONIPUATHIA

BSaHMOHGﬁCTBOBaTL n pa6OTaTI) B
KOJIJICKTUBC U KOMAaHAC

P3 Tema 3.1-3.16,
P4 Tema 4.1-4.12,
P5 Tema 5.1-5.18,
P6 Tema 6.1-6.5,

P7 Tema 7.1-7.10,
P8 Tema 8.1-8.9,

P9 Tema 9.1-9.3,
P10 Tema 10.1-10.4.

OK 01 Bri6bupars croco0bt M1-1117 P2 Tema 2.1-2.3, TectupoBanue
peleHus 3ana4 P3 Tema 3.1-3.16, YcrHbli onipoc
npo(eCcCUOHATIEHOM NeATENbHOCTH P4 Tema 4.1-4.12, MareMaTu4ecKuil AUKTAHT
IIPUMEHUTEIBHO K Pa3IMYHbIM PS5 Tema 5.1-5.18, [MpakTuyeckue paboTs 2-45
P6 Tema 6.1-6.5,
KOHTEKCTaM P7 Tema 7.1-7.10, Bbmomjeﬂne 9K3aMEHAIIMOHHBIX
P8 Tema 8.1-8.9, 3ajaHni
P9 Tema 9.1-9.3,
P10 Tema 10.1-10.4.
P11 Tema 11.1-11.4
OK 02 Hcmons30Bath 114 P2 Tema 2.1-2.3, TectupoBanue
COBpPEMEHHBIE CPEJICTBA MIOUCKA, 1118 P3 Tema 3.1-3.16, YeTHI onpoc
aHaJM3a U MHTEPIIpeTaluu 1110 P4 Tema 4.1-4.12, MaremaTHyecKuil TUKTaHT
11 PS5 Tema 5.1-5.18,
nHpOpMaNnH, U HHOOPMAITHOHHEIE P6 Tera 6.1-6.5 [paktuueckue padboTe! 2-21, 24-31, 44-
TEXHOJIOTHUH IS BBITTOJTHEHUS P7 Tema 7.1-7. 1'0, 45
3a/1a4 IPOo(eCCHOHATBHOM P8 Tema 8.1-8.9, BrInosiHeHIe 9K3aMeHAMOHHBIX
JEATENBHOCTH P9 Tema 9.1-9.3, 3ajaHui
P10 Tema 10.1-10.4.
P11 Tema 11.1-11.4
OK 04 DddextuBHO T11-1117 P2 Tema 2.1-2.3, TecTupoBanue

VYcTHBIi onpoc
MaremaTu4yecKUi AUKTaHT
[MpakTryeckne padoTsl 2-45

BrinosiHEHHE SK3aMeHAIIMOHHBIX
3aJJaHuHA

35




P11 Tema 11.1-11.4

TIK 2.1. Bemomausatse texanueckue | I11-I1117 P2 Tema 2.1-2.3, TectupoBanue
paboTHI 1o peTHCTpaIym, P3 Tema 3.1-3.16, VeTHBIH ompoc
00paboTke W  WHTEpPIpETAIHH P4 Tema 4.1-4.12, MaTeMaTHIECKHil THKTAHT
Ha3eMHBIX reo()U3HYECKHX P5 Tema 5.1-5.18, IpakTieckue paGors: 2-45
JTAHHBIX. P6 Tema 6.1-6.5, p P
P7 Tema 7.1-7.10, anomjem/le 9K3aMEHAIIMOHHBIX
P8 Tema 8.1-8.9, SaJdHHd
P9 Tema 9.1-9.3,
P10 Tema 10.1-10.4.
P11 Tema 11.1-11.4
[IK 2.3. OcymecTBiarb o6padotky | IT11-I117 P2 Tema 2.1-2.3, TectupoBanue

U HWHTCpHpCTAllMIO HA3€MHBIX H
CKBAXXUMHHBIX I‘eOCbI/ISI/I‘IeCKI/IX
JaHHBIX.

P3 Tema 3.1-3.16,
P4 Tema 4.1-4.12,
P5 Tema 5.1-5.18,
P6 Tema 6.1-6.5,
P7 Tema 7.1-7.10,
P8 Tema 8.1-8.9,
P9 Tema 9.1-9.3,

P10 Tema 10.1-10.4.

P11 Tema 11.1-11.4

YcrHbli onipoc
MaremaTuyecKuil AMKTaHT
[MpakTuyeckue padoTs 2-45

BbIHOJIHeHI/Ie 3K3aMCHAIITMOHHBIX
3aJaHuN
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