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Pabouass mporpaMma MOIJIEKHT €XKErOJHON AaKTyalu3alMd B COCTaBe OCHOBHOW NpodeccHOHaNbHOW 00pa3oBaTeIbHONH NPOrpaMMbl-
IIPOrpaMMBI MOATOTOBKH crienanuctoB cpeanero 3seHa (OIIOII-IITICC3). Crenenus 06 akryammsaruu OITOII-ITIICC3 BHOCSTCS B IHCT
akryammsaruu OITOII-TITICC3.
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1. TACITIOPT PABOYEM ITPOT'PAMMbBI YYEFHOM JJUCHUTIIJIMHBI (ITPEJIMETA)
OY/In.03I1 MATEMATHUKA

1.1. O6aactp npuMeHeHus padoyeii NpOrpaMmsbl

Pabouass mporpamma yueOHOW nucuumunHbl (npeamera) OV /m.03I1 MaremaTtuka sBisercs
YaCThIO POTPaMMBI CpeTHETO (ITOITHOT0) 001Iero odbpazosanus no cnenuanbHoctu CI1O:

11.02.06 TexHuveckas IKCILTyaTalus TPAHCIIOPTHOTO PAJMOAIEKTPOHHOrO o0OpyaoBaHUs (IO BHIAM
TpaHCIOPTa)

Pa6ouas nporpamma OY [[n.03I1 Marematrka MOKeT OBITh HCITOJIb30BaHa B MPO(ecCHOHaATbHON

MOJITOTOBKE, NIEPETIOATOTOBKE U MOBBIIICHUH KBATH(DHUKAIINH pad0YrX 1O POHECCHsIM:
14668 MonTep nytu;
18401 Curnanucr.
19890 DitekTpOMOHTED MO 0OCTY)KMBAaHUIO U PEMOHTY YCTPONCTB CBSI3H.

1.2. Mecro yuedHoii tucuunjiuHbl (mpeamera) B crpykrype OIIOII-TIITICC3:

B yueOnbix mmanax OIIOII-IIIICC3 yueOHas aucruiuinHa (MpeaMeET) BXOIUT B COCTaB OOMINX
00111e00pa30BaTENbHBIX YUEOHBIX JUCIHUILINH, (POPMUPYEMBIX U3 00s3aTENbHBIX MPEIMETHBIX 00JIacTel
®I'OC cpennero obmiero odpaszoBanus, A cnenuanbHocTet CI1IO. C yu€rom npodwisi ocBanBaemon
CHEIUAIBbHOCTH (TEXHUYECKUN) JaHHas AUCIUIUIMHA U3ydaeTcs yriyoieHHo, peanu3yercs Ha 1 Kypce.

1.3. TIlnanupyembie pe3yJbTAThI OCBOCHHS Y4eOHOI JHCHUIINHBI (peaMeTa):

1.3.1 Iens yueOHOW MUCIUIUTHHEI (TIpeMeTa) — TpeOOBaHUs K pe3yIbTaTaM OCBOSHUS y4eOHOU
JTUCIUTLINHEI (TTpeaAMETA).

Pabouas nporpamMmma opueHTHpPOBaHA HA JOCTUKEHHUE CIEAYIOUINX LEei:

- (opmupoBaHue mnpeAcTaBIeHUN 00 HAEIX M METOJaX MaTeMaTUKH, O MaTeMaTUKe Kak
YHUBEPCAIBHOM SI3bIKE€ HayKH, CPEJCTBE MOJICTUPOBAHUS SIBJICHUN U TIPOLIECCOB;

- OBIIQJICHHE SI3BIKOM MaTEeMAaTUKHU B YCTHOW M MUCbMEHHOHN (hopMe, MaTeMaTHYeCKHUMH 3HAaHUSIMU
U yYMEHUSMH, HEOOXOJUMBIMU JUISI M3YYCHHUS IIKOJBHBIX E€CTECTBEHHOHAYYHBIX JAUCIUIUIMH,
MIPOJOIKEHHSI 00pa30BaHusl U OCBOEHUS H30PaHHOM CIIEUAIBHOCTH Ha COBPEMEHHOM YPOBHE;

- pa3BUTHE JIOTUYECKOTO MBIIIJICHUS, QITOPUTMHUUYECKOW KYJIBTYPhI, MPOCTPAHCTBEHHOTO
BOOOpaKEHHUsI, MATEMATHUYECKOIO MBIIUICHUS] ¥ MHTYUIIUU, TBOPUYECKUX CIOCOOHOCTEH, HEOOXOAMMBIX
IUISL TIPOJIOJDKEHUST 00pa3oBaHMs U JJISi CAMOCTOSITETIHHOM JIEATEIIbHOCTH B 00JIACTH MAaTEMaTHKH U €e
MIPUIIOKEHUH B OyAyIlIei npodeccuoHaNbHOMN AeATeIbHOCTH;

- BOCIUTAHUE CPEACTBAMH MATEMAaTHKH KYJIbTYphbl JIMYHOCTH 4Ye€pe3 3HAKOMCTBO C HCTOpHEH
pa3BUTHUSI MAaTEMATUKH, SBOJTIOLHMEH MATEeMATHUUECKUX WJEH; MOHUMaHUs 3HAYMMOCTH MaTEMaTUKH IS
Hay4YHO-TEXHUUYECKOT 0 Iporpecca.

Pe3ynbrarel ocBOeHHS Y4eOHOM TUCITUTITMHBI

B pesynbrare uzyueHuss MaTeMaTUKH Ha MPO(OUIEHOM YPOBHE 00YUaIOIIUNUCS JTIOJKEH:

3HATH/IOHUMATH:

- 3HAUEHHE MATEMATHUYECKOW HAyKH ISl PEIICHMs 3a/1ad, BOSHUKAIOIIMX B TEOPHH U MPAKTHKE;
IIUPOTY U OTPAaHUYEHHOCTh NPUMEHEHUS MaTeMaTH4YEeCKUX METOJOB K aHajJu3y M UCCIEIOBAHUIO
IIPOLIECCOB U BJIEHUH B PUPOJIE U OOIECTBE;

- 3HaYeHHE MPAKTUKU W BOIMPOCOB, BO3HUKAIOIIMX B CaMOW MaTeMaTtuke, s (hopMHUpOBaHUS U
Pa3BUTHUSI MaTEMaTUYECKON HAYKU;

- WIEeW paCIIMPEHUS] YHCIOBBIX MHOXKECTB KaK crmoco0a MOCTPOEHHUs HOBOIO MAaTEeMaTHUECKOTO
ammapara Jijisl peIIeHHs MPaKTUYECKUX 3a7]a4 U BHYTPEHHUX 3a7]a4 MAaTEeMaTHKU;

- 3HAUECHUE UJIeH, METOZOB M PE3yJIbTaTOB ANreOphl 1 MATEMAaTUYECKOTO aHal3a JIJIsl TOCTPOCHUS
MoOJIeJIell pealbHbIX MPOLIECCOB U CUTYAIINIA;

- BO3MOYKHOCTHM TE€OMETPUHU JJI1 OMHCAHUSl CBOMCTB pPEANbHBIX MPEAMETOB M HX B3aMMHOTO
PacmoIokKeHUS;

- YHUBEPCAIbHBIN XapakTep 3aKOHOB JOTMKM MAaTEMATHUUYECKUX PACCYXICHHH, UX TPUMEHUMOCTb
B Pa3IMUHBIX 001aCTAX YEJIOBEUECKOM eATeIbHOCTH;

- paznuuue TpeOOBaHUM, MPEAbSBISIEMBIX K J0Ka3aTeNbCTBAM B MaTEeMaTHKE, €CTECTBEHHBIX,
COIMAIPHO-I)KOHOMUYECKUX U TYMaHUTAPHBIX HAyKaX, Ha MPAKTHKE;



- pOJIb AKCHOMAaTHKM B MaTEMaTHKE; BO3MOXKHOCTb IOCTPOEHHUS MaTEMATHUYECKUX TEOpPUHM Ha
aKCMOMaTHUYECKOW OCHOBE; 3HAUYEHWE aKCOMAaTHUKH Ul APYrHX 0o0sacTel 3HAHUS U JJIs IPAKTUKY;
- BEPOSITHOCTHBIX XapaKTep Pa3INYHBIX MPOIIECCOB U 3aKOHOMEPHOCTEN OKPY>KAIOILEr0 MUpA.

YucnoBele 1 OyKBEHHBIE BBIPAKCHUS

YMers:

- BBIIIOJIHATH apu(MeTHUeCKue ACHCTBUS, COUeTas YCTHbIC U MMCbMEHHbIE IIPUEMbI, IPUMEHEHHE
BBIYUCIIUTEIIBHBIX YCTPOUCTB;

HaxXOJUTh 3HAYCHUS KOPHS HATYypaJbHOW CTENEHHU, CTEINEHU C PALHMOHAIBHBIM I10Ka3aTeseM,
norapudma, UCIONb3Ysl MPU HEOOXOAMMOCTH BBIYMCIHUTEIBHBIC YCTPOMCTBA; MOJB30BAaTHCS OLEHKON U
IIPUKUAKON TP MPAKTUYECKUX pacueTax;

- IIPUMEHSTH IOHATHS, CBSI3aHHBIE C JECIMMOCTBIO LIEJIBIX YUCEN, IIPU PEIICHUH MATEMAaTHYECKUX
3a1a4;

- HAaxOJWThb KOPHU MHOIOWIEHOB C OJHOM IIEPEMEHHOM, pacKJIaablBaThb MHOIOWIECHBI Ha
MHOKHTEJIH;

- BBIIOJIHATH JEHUCTBHS C KOMIUIEKCHBIMHM YHCIAMH, I10Jb30BAaTbCsl TI€OMETPUUYECKOU
UHTEpIIpETallMed KOMIUIEKCHBIX 4YMCEJ, B IPOCTEHINUX CJIydasX HAXOIUThb KOMILJIEKCHBIE KOpPHHU
YpaBHEHHH C ICHCTBUTEIBHBIME KO PUIIHESHTAMH;

- MPOBOJAUTH NPEoOpa3oBaHMsI YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH, BKIIOYAIOIIMX CTEHCHH,
panuKaibl, JorapumMbl 1 TPUTOHOMETPHUYECKUE (PYHKITNH;

UCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHUS B IPAKTUUYECKOM JeSTeIbHOCTH U IIOBCEAHEBHON
KU3HM JUIS:

- IPAaKTUYECKUX pacueToB MO GopmyliaM, BKItoUYas GOpMyJibl, COAEpKAIINE CTENIEHH, PAJUKaIIbI,
JorapumMbl ¥ TPUTOHOMETPUYECKHE (DYHKIIMH, UCTIONB3YS TPU HEOOXOIUMOCTH CIIPABOYHBIE MaTEPUAIbI
Y IPOCTEHILNE BBIUNCIUTEIbHBIE YCTPOUCTBA;

- IpuoOpeTeHNs] MPAKTUIECKOTO ONbITa ACITEIBHOCTH, NMPEIIIECTBYIOMEH MpodecCHOHaTBHOM, B
OCHOBE KOTOPOH JIC)KUT JaHHBIA y4eOHBIN NpeaMET.

OyHKuMU U rpaduKu

YMerTs:

- OINpeAeNATh 3HaueHHWEe (PYHKIMU IO 3HAYEHHIO apryMEHTa MpU Pa3IUYHbIX CHOCO00ax 3alaHus
INZEINIVEH

- CTPOUTH TpadUKU N3YUYEHHBIX (DYHKIMH, BBIIIOJHATH IpeoOpa3oBaHus rpauKoB;

- ONUCHIBATH O TpauKy U MO GopMyJie OBEJCHNE U CBOICTBA (QYHKIINA;

- pelaTh ypaBHEHUS, CUCTEMbl YpaBHEHMH, HEpaBEHCTBA, UCIOJb3YS CBOMCTBA (DYHKUMH U HX
rpaduyecKue npeicTaBIeHus;

MCIIOJIb30BaTh NPUOOPETECHHBIC 3HAHUS U YMEHUS B IPAKTHUUECKOH 1€ATEIbHOCTU U TTOBCETHEBHOM
KU3HU JJIS:

- OMMCAHUS U UCCIIEOBaHMS C MOMOIIBIO (DYHKIMH pealbHbIX 3aBUCHMOCTEH, MPEICTaBICHUS UX
rpaduuecKu; HHTEpIpeTauu rpaduKoB peasIbHbIX MPOLIECCOB;

- IpUOOpPETEHNUs MPAKTUYECKOTO OMbITA JEATEIbHOCTH, IPEIIIECTBYIOLIEH podeccrnoHalbHOM, B
OCHOBE KOTOPOH JIC)KUT JaHHBIA y4eOHBIN MpeaAMET.

Hauana MmaTeMaTH4YeCKOTO aHaIu3a

YMers:

- HaXOJIUTh CYMMY O€CKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKOMN MPOTPECCHH;

- BBIYMCIATH NPOU3BOJHBIE M TEPBOOOpA3HBIE IIEMEHTAPHBIX (YHKUUH, NMPUMEHssS MpaBHiia
BBIUHCIICHUS IPOU3BOAHBIX U IEPBOOOPA3HBIX, UCIIOIb3YsI CIPAaBOYHBIE MaTEPHUAIIBI;

- UCCIIeI0BATh (DYHKIIMH U CTPOUTH MX TPa(UKH ¢ TOMOIILI0 TPOU3BOIHOM;

- pemarh 3aa4u ¢ IPUMEHEHUEM ypaBHEHUS KacaTelbHOH K rpaduKy QyHKIMHY;

- pelarthb 3aJa4u Ha HaXOXKJIeHHEe HauOOJIbIIEro M HAUMEHbIIETo 3HaYeHNs QYHKIIUU Ha OTPE3KE;

- BBIYMCIIATH IUIONIAIb KPUBOJIMHEHHON Tpaneuuu;



HUCIIOJIB30BAaTh HpHOGpeTeHHHe 3HaHUA W YMCHUA B HpaKTquCKOﬁ ACATCIIBHOCTH H
ITOBCETHEBHOM JKU3HM JUISL:

- p€ICHUA T'COMCTPUYCCKUX, (bI/ISI/I‘IeCKI/IX, OKOHOMHYCCKUX W JPYIrux NPHUKIAAHBIX 3a/la4, B TOM
yucie 3a7a4 Ha HauOoJiblIMe M HAaUMEHbLIME 3HA4eHUs C NPUMEHEHHEM ammapara MaTeMaTH4ecKOro
aHalm3a;

- IpuoOpeTeHus] NPaKTUYECKOTO OMbITA JAEATEIHOCTH, IPEAIIECTBYIONIEH NpoQecCuoHaNbHOM, B
OCHOBE KOTOPOH JIS)KHUT JaHHBIA y4eOHBIN TPEaAMET.

YpaBHEHHMs U HEPABEHCTBA

YMers:

- pemiaTh palMOHaJIbHBIE, ITOKa3aTelIbHblE W JiorapuMUYecKue ypaBHEHHS U HEpPaBEHCTBA,
UPPaLMOHAIIbHBIE U TPUTOHOMETPUYECKUE YPABHEHUS, X CUCTEMBI;

- IOKa3bIBaTh HECIIOKHBIC HEPABEHCTBA;

- pemaTh TEKCTOBBIE 33/1a4H C [IOMOLIBIO COCTABICHUs YPABHEHUN, U HEPABEHCTB, UHTEPIPETUPYSI
pE3yJIbTaT C Y4eTOM OIPAaHUYEHUI YCIIOBUS 3a/1a4H;

- n300pakaTh Ha KOOPJIMWHATHOM IJIOCKOCTH MHOXKECTBA PEIICHUI ypaBHEHUH M HEPaBEHCTB C
IBYMsI IEPEMEHHBIMU U UX CUCTEM.

- HaXOAWUTH MPUOIKEHHBIE PEIICHUS] YPaBHEHUH U UX CHCTEM, HUCIIONB3Ys IpadUIeCcKuil METOI;

- peliaTb ypaBHEHMsI, HEPAaBEHCTBA M CHUCTEMbI C IMPUMEHEHHMEM TpapUuecKuX NpeCTaBICHUH,
CBOMCTB (DYHKLIMM, IPOU3BOIHOM;

UCIOJb30BaTh IMPUOOPETEHHbIE 3HAHUS W YMEHUS B IMPAKTUYECKOM JEATENbHOCTH U
ITIOBCEITHEBHOM KU3HM JUIA:

- IOCTPOEHMSI U UCCIIEIOBaHMS POCTEUIINX MAaTEMaTHUECKUX MOJEIIEH;

- IpuoOpeTeHNs] MPAKTUIECKOTO OIBITA IEATEILHOCTH, IPEIIECTBYIOMIEH MPodecCHOHANIBHOM, B
OCHOBE KOTOPOU JICKUT AaHHBIN Y4eOHBIH MpeaMeT.

DJeMEHTEI KOM6I/IHaTOpI/IKI/I, CTaTUCTHUKHU U TCOPUHU BepOHTHOCTCﬁ

YMers:

- pemarp npocTeiie KOMOMHATOPHBIE 33a4l METOJIOM Tepedopa, a TaKKe C UCTOIb30BAHUEM
U3BECTHBIX (popmyi, TpeyronbHuka [lackans; Berancnare koddduunents ounoma HeroToHa no opmyiie
U C UCIIOJIB30BAaHMEM TpeyrojibHuKa [Tackans;

- BBIUUCIIATH BEPOSITHOCTH COOBITHI HAa OCHOBE TMOJICUeTa YHCia UCXOA0B (TMpocTeHine cirydan);

UCIIOJIb30BaTh IMPUOOPETEHHbIE 3HAHWA M YMEHHUS B MPAKTUUYECKOW JI€ATEIbHOCTH U
IIOBCEIHEBHOM KU3HU JUIA:

- aHaJlM3a peaJbHBIX YHMCIOBBIX JIAHHBIX, IPEJCTABICHHBIX B BHUJIE auarpamm, rpaukoB; AJs
aHanIM3a MHQOPMAIMK CTATUCTUYECKOTO XapaKTepa;

- IpUOOpETEeHUs MPAKTUUYECKOIO OIbITAa ACSITEIbHOCTH, MPEAIIECTBYOMEN MpodecCHOHATbHOM, B
OCHOBE KOTOPOH JIC)KUT JaHHBIA y4eOHBIN MpeaMeET.

I'eomerpus

YMeTh:

- COOTHOCHUTBH IUIOCKHE T€OMETpUUYecKHe (DUTYphl U TPEXMEpPHbIE OOBEKTHI C MX OMHCAHUSMH,
YepTeKaMu, U300paXeHUSIMH; pa3ndaTh U aHAIU3UPOBATh B3aHMHOE PAacIoioXeHHe QUryp;

- 1300pakaTh TeOMETpUUYECKUE (DUTYPHI U TeJIa, BBHITIOIHITH YEPTEXK MO YCIOBUIO 33]1a4H;

- peuiaTh T€OMETPUYECKUE 3a/layd, ONMHPAsCh HAa W3YUYEHHBbIE CBOMCTBA IUIAHUMETPUUYECKUX U
CTEPEOMETPUYECKUX (UTYp W OTHOUIEHWH MEXKAYy HUMH, TPUMEHSAA anreOpandeckuii U
TPUTOHOMETPUYECKHUH arapar;

- IPOBOJIUTH JTOKA3aTEIbHBIC PACCYXKICHUSI TIPHU PEIICHUH 3a]1a4, JI0Ka3bIBaTh OCHOBHBIC TEOPEMBI
Kypca;

- BBIYHCIIATH JIMHEHHBIC DJIEMEHTHl M YIJIbl B MPOCTPAHCTBEHHBIX KOH(MUTYpaIUsX, 00BEMBI U
TUIOIA/IA TTIOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEN M UX MPOCTEUITNX KOMOMHAIIMIA;

- MPUMEHSTh KOOPAMHATHO-BEKTOPHBIA METOJA ISl BBIUMCICHUS OTHOIIECHWW, PACCTOSHUA U
yTJIOB;



- CTPOMTD CEUEHHS] MHOTOTPAHHUKOB U N300pa’kaTh CEUECHUS TeJ BpaIllCHUS:

UCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHWA M YMEHHUS B MPAKTUYECKOW NEATEIbHOCTH U
ITIOBCEIHEBHOM KU3HM JUIA:

- MCClIeZIOBaHUs (MOJETUPOBAHNUS) HECIOKHBIX MPAKTUUECKUX CUTYallui HA OCHOBE M3YYCHHBIX
(bopMy1 U CBOWCTB GUTYp;

- BBIYMCIICHUS JJIUH, IUIOMAAeH U 00BbEeMOB pealbHbIX OOBEKTOB MPHU PEIICHUU MPAKTHUUYECKUX
3aj]a4, UCIOJIB3YsI IPH HEOOXOAMMOCTH CIIPABOYHHUKH U BEIYUCIUTEIBHBIC YCTPOUCTBA;

- IpUOOpeTEeHUs MPAKTUUYECKOTO OIbITa ACSITEIbHOCTH, MPEAIIECTBYOMENH MpodhecCHOHaIbHOM, B
OCHOBE KOTOPOH JIC)KHUT AAHHBIA y4eOHBINA PEAMET.

1.3.31imanupyembie pe3yabTaThl OCBOSHUS YY€OHOW JUCIUTLIMHBI(IIPEAMETA):

Ocoboe 3naueHue yaeOHast TUCHUILTMHA(TIPEAMET) UMEET MpH (POPMUPOBAHUH U PA3BUTUU OOIIMX
1 Ipo(heCCUOHATIBHBIX KOMITETEHIUH.



Kon n nammenoBanmne
(opmupyembIx
KOMIIeTeHIN i

Ils1anupyemMble pe3yJibTaThbl 0CBOCHUS Y4eOHOM TUCHMIVIMHBI(MPeaMeTa)

.JII/I‘lHOCTHbIe, MeTalpeaAMETHBIC

IpenmerHbie

OK 01 Bri6upath criocoOsI
pelieHus 3a1a4
npodecCuOHATBHON
NESTEIIbHOCTH, TPUMEHHUTEIHHO K
Pa3JIMYHBIM KOHTEKCTAM.

- TOTOBHOCTH K Tpydy, OCO3HaHHEC IIEHHOCTH
MacTepCTBa, TPYI0II00ue;
- TOTOBHOCTb K AKTUBHOW  JIEATEIILHOCTH

TEXHOJIOTUYECKOM M COLUMAJIBHOW HaIpPaBJICHHOCTH,
CIOCOOHOCTD WHULIMUPOBATh, MJIAHUPOBATH u
CaMOCTOSITEJIBHO BBIMOJIHATH TAKYIO AEATEIIbHOCTD;

- MHTEpEC K pa3MuHbIM cdepam npodeccHoHaTbHON
JIeATEIIHHOCTH,

OsBjaaaenue YHHMBEPCAJIbHBIMH
Nno3HaBaTeJbHbIMHU JeCTBUSAMU:

a) 0a30BbIC JJOTUYECKHUE JICHCTBHS:

- CaMOCTOSITEIFHO (POPMYITUPOBATh U AKTyaTU3UPOBATH
mpo0GsieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

y4eOHBIMU

- YCTaHaBJH/IBaTB CyHIeCTBeHHLIfI HpI/I3HaK NI
OCHOBAaHMS IS  CpPaBHEHHs, KJIACCHPHUKAIMH U
000011IEHHST;

- OIIPENIEIIATh 1CNIU JACSITeIbHOCTH, 33/1aBaTh IapaMeTPhbl
U KPUTEPUHU MX JTOCTHKCHHUS;

- BBIBJIATh 3aKOHOMEPHOCTH W TPOTHBOPEYHS B
paccMaTpuBaeMbIX SBIICHUSX;

- BHOCHTH KOPPEKTHBBI B JESTECIBHOCTh, OIICHUBATH
COOTBETCTBHE PE3yJIbTATOB IIEJISIM, OIEHUBATH PHUCKU
MOCJIEICTBUU NCATCIBHOCTH;

- pa3BUBaTh KPEATHBHOE MBIIUICHHE TPU PEIICHUU
KU3HEHHBIX TIPOOIIEM

0) 6a30BbBIC UCCIIEIOBATEIIbCKUE ICHCTBUSA:

- BJAQJECTh HABBIKAMH YYEOHO-MCCIIEOBATEIHCKON U
MPOEKTHON JEATeThHOCTH, HAaBBIKAMH pa3peIeHUs
npo0em;

- BBUBJISITH  NPUYUHHO-CIICJICTBEHHBIE  CBSI3U U
aKTyaJIM3UpOBaTh 3aJlady, BBIIBUTATh THIIOTE3y €¢
pellieHNsI, HaXOIUTh apryMEHThI JUIs JJOKa3aTebCTBa

-BJIaJICTh METOAMH JJOKA3aTENIbCTB, AJITOPUTMAMH PELICHHUS
3a7a4; yMeHue (OpMyIHpOBaTh ONPEIEICHUs, aKCUOMBI 1
TEOPEMBI, IPUMEHATH UX, IPOBOJUTH T0OKA3aTEIbHbIE
paccyX/1eHUs B X0JI€ pELICHHUs 3a/1ay;

- YMETb OIIEPUPOBATh IOHATUAMU: CTEIIEHb YHUCIIA,
Jorapudm Yuciia; YMCHHE BBIIOJIHATH BHIYHCICHNE
3HAa4YeHUH U IPpeoOpa30BaHUs BBIPAKECHUN CO CTENIEHAMH U
Jorapupmamu, Ipeodpa3oBaHus IPOOHO-PAITHOHATIEHBIX
BBIPKEHHUI;

- YMETb ONIEPUPOBATH MOHATUSAMU: PALlMOHAIIBHBIE,
UPpaLOHAIIbHBIE, IOKA3aTEIIbHBIE, CTCIICHHBIE,
JorapupMHUECKUE, TPUTOHOMETPUYECKHE YPAaBHEHHS U
HEPABEHCTBA, UX CUCTEMBI;

- YMETh ONIEPUPOBATH MOHATHAMU: (PYHKIINS, HETIPEPHIBHAS
GbyHKLUS, TPOU3BOJIHAS, IEPBOOOpA3HAas, ONpeACICHHBIH
MHTErpall; yMeTb HaXOIUTh IPOU3BOHbBIE JIEMEHTAPHBIX
(GyHKLUH, UCTIOIB3YsI CIPABOYHBIE MaTepHAIbL;
MCCIJIEIOBATh B MPOCTEHIINX CIIydasxX (PYHKIUU HA
MOHOTOHHOCTb, HAXO/IUTh HAUOOJBIINE U HAUMEHbBILINE
3HaYeHMUs PYHKIHI; CTPOUTh rpa)uKU MHOTOYJIEHOB C
MCII0JIb30BaHUEM alIapaTa MaTeMaTHYeCKOr0 aHaIu3a;
MPUMEHSTH MPOU3BOJIHYIO MPU PELLIEHUH 337a4 Ha
JBUKEHHE; pelIaTh MPaKTUKO-OPUEHTHPOBAHHBIE 33/1a4U Ha
HauOoJIbIINE M HAMMEHbIIINE 3HAYCHNS, HA HAaXOXKJICHHUE
MyTH, CKOPOCTH U YCKOPEHUS;

- YMETh OIIEPUPOBATh MOHATUAMU: pallHOHAIbHAS (HYHKLNA,
nokasareibHasi QyHKINS, CTeleHHas QyHKIuUs,
norapupmuyueckas GyHKUUs, TPUTOHOMETPHUECKUE
¢byHKIMHN, 00paTHbIE (YHKIIUU; YMEHUE CTPOUTH Ipauku
U3YyYEHHBIX (DYHKIMHA, UCIIOIB30BaTh IpauKu MpU
M3YYE€HUHU MPOLIECCOB U 3aBUCUMOCTEH, P pElICHUH 3a]1a4
U3 APYrux y4yeOHBIX MPEJIMETOB U 33/1a4 U3 pealbHOU




CBOUX YTBEPXKJICHMI, 3a1aBaTh IapaMeTPbl U KPUTEpUU
peIIeHUS;

- aHaJII/I3I/IpOBaTB HOJIy‘-IeHHBIG B XO0JI€ peH_IeHI/ISI 3aa4uu
Pe3yJIbTaThI, KPUTUYCCKH OLICHUBATh ux
JIOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHHE B HOBBIX
YCIIOBUSAX;

'YMCTB HepeHOCI/ITB 3HAHUS B H03HaBaTCJIbHy10 nu
MPAKTUYECKYIO 00JIaCTH KU3HEICATCIIBHOCTH;

- YMCTB I/IHTerI/IPOBaTB 3HAHUS U3 paSHLIX HpCIIMeTHBIX
o0acTe;

- BbIIBUI'aTh HOBBIC HJCH, HpeI[JIaFaTb OpI/II‘I/IHaHBHLIC
MOJIXOJIbI U PEIICHUS;

JKU3HU; BBEIpaXaTh GOpMyIaMHu 3aBUCUMOCTU MEXKITY
BEIIMYMHAMU;

- YMETh pelIaTh TEKCTOBBIC 33/Ia4H Pa3HbIX THUIIOB (B TOM
YHCJIC HA MPOLICHTHI, TOJIM U YaCTH, Ha IBUKCHUE, padoTy,
CTOMMOCTB TOBApOB M YCIYT, HAJIOTH, 33/1a4H U3 00J1aCTH
yIIpaBJICHUS IMYHBIMUA U CEMEHHBIME (PUHAHCAMU);
COCTaBIISITh BBIPAXKCHHSI, YPABHEHHUS, HEPABCHCTBA U UX
CHCTEMBI 10 YCIIOBHIO 33]1a4H, HCCIIEIOBATh TOYYCHHOE
pelleHre U OlEHUBATh MPABIOMOA00HOCTh PE3yIbTaTOB;

- YMETh ONEPUPOBATH MOHATHIMU: CPEIHEE
apudmernyeckoe, MeAraHa, HAMOOJIbIIIEEe U HAMMEHBIIIEE
3HAYCHUs, pa3Max, JUCIEPCHs, CTAaHIAPTHOE OTKIOHECHHUE
YHCIIOBOT0 Ha0Opa; yMETh U3BIIEKATh, MHTEPIPETUPOBATH
UH(POPMAIIHIO, TIPEACTABICHHYIO B Ta0JIMIIaX, HA
Juarpammax, rpadukax, OTpaKarollyt0 CBOMCTBA peaTbHBIX
MPOIIECCOB U SIBJICHUM; TIPEICTABIATH HHPOPMAIIHIO C
MTOMOIIBIO TAOJUI] ¥ TUarpamMm; HCCIIET0BaTh
CTaTUCTHYECKUE TAHHBIC, B TOM YHCIIC C IPUMECHEHUEM
rpaUYeCcCKUX METO/IOB U JIEKTPOHHBIX CPEJICTB;

- YMETh OIIEPUPOBATH MOHATHIMHU: CIIyYAHHBIN OIBIT U
CITy4aifHOE COOBITHE, BEPOSTHOCTh CIIYYaliHOTO COOBITHS;
YMEHHE BBIYHCIISATH BEPOATHOCTH C UCMOIB30BAHUEM
rpadUIeCcKUX METOI0B; TPUMEHSITH (DOPMYITBI CIIOKCHUS U
YMHOKEHUS BEPOSTHOCTEH, KOMOMHATOpHBIE (DAKTHI U
(hOpMYITBI IPU PEIICHHUH 3a/1a4; OIICHUBATh BEPOSTHOCTH
pealbHBIX COOBITHIA; 3HAKOMCTBO CO CIIYYaiHBIMU
BEJIMYMHAMU; YMEHHUE TTPUBOIUTH IIPUMEPHI TIPOSBICHUS
3aKOHAa OOJIBIINUX YKCEN B MPUPOAHBIX U OOIIECTBEHHBIX
SIBIICHUSIX

- YMETh ONEPUPOBATH MOHATUSMU: TOUYKA, IPAMAas,
TJIOCKOCTh, MPOCTPAHCTBO, JIBYTPAHHBIA YTOJI,
CKPEIIUBAIOIINECS IPSIMbIE, MTAPAIIEIBHOCTD U
MEPICHIUKYIIIPHOCTD MPSIMBIX ¥ ITIOCKOCTEH, YTOT MEXTY
MPSIMBIMH, YTOJI MEKY MIPSMOM U TUIOCKOCTBIO, YTOT MEXKIY
TJIOCKOCTSIMU, PACCTOSTHAE OT TOYKH JI0 IJIOCKOCTH,
paccTosTHUE MEXKTY MPSMBIMH, PACCTOSTHIE MEXKIY




TUIOCKOCTSIMU; YMEHHUE UCTIOIh30BaTh MPU PEUICHUH 3a/1a4
M3YYEHHbIE (PAKThl U TEOPEMBI IUTAHUMETPHUH; YMEHHE
OIICHUBATh pa3Mepbl 0OBEKTOB OKPYKAIOIIET0 MUPA;

- YMETb ONEPUPOBATH MOHATUSAMU: MHOTOTPAHHUK, CEUECHUE
MHOTOTPaHHHKA, Ky0, MapaiesienuIie]], Ipu3Ma, mupaMmua,
¢burypa v moBepXHOCTb BpallleHUs, IIMIIMHIP, KOHYC, 11ap,
cdepa, ceuenus pUTypsl BpaleHHs], MIIOCKOCTb,
Kacaromasicsi chepbl, HIUIUHAPA, KOHYCA, IJI0IAaIb
MOBEPXHOCTH MUPAMUIBI, IPU3MBI, KOHYCA, [IMITUH/PA,
momass chepsl, 00beM Ky0a, TPSIMOYTOJILHOTO
napajuieNienune1a, TUpaMuIbl, TPU3MBL, IIIMHIPA, KOHYCA,
1apa; yMeHue u300paxxaTb MHOTOIPAaHHUKHU U TIOBEPXHOCTH
BpAIIICHUs, UX CEYCHHSI OT PYKH, C TTOMOIIBIO YePTEKHBIX
WHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB; YMEHHE
pacro3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE; YMEHUE
pacro3HaBaTh MPaBUIIbHBIE MHOTOTPaHHUKH;

- YMETh ONIEPUPOBATH MMOHSATUSIMU: JIBHKCHUE B
MPOCTPAHCTBE, OI00HBIE (PUTYPBI B IPOCTPAHCTBE;
KCIIOJIb30BaTh OTHOILLICHHE IUIOIIAJEH IOBEPXHOCTEN U
00BeMOB MOJOOHBIX GUTYp MIPH PEIICHUU 3a]1aY;

- YMETh BBIYHUCIIATH TCOMETPHUSCKUEC BETHUMHBI (IJIMHA,
yroJI, TUIOMIA/lb, 00BEM, MIIONIAAb TOBEPXHOCTH ), HCTIONB3YS
W3YYCHHBIE OPMYITBI U METO/IBI;

- YMETh ONEPUPOBATH MOHATHUSAMU: MPIMOYTOJIbHAS CUCTEMA
KOOPJMHAT, KOOPJUHATHI TOYKH, BEKTOP, KOOPAHMHATHI
BEKTOPA, CKaJSIPHOE MPOU3BEICHUE, YTOJI MEXKIY
BEKTOpPaMH, CyMMa BEKTOPOB, ITPOM3BE/ICHNE BEKTOpA Ha
YHCII0; HAXOJIUTH C MOMOIIBIO0 U3YYEHHBIX (hopMyI
KOOPJIMHATHI CEPEMHBI OTPE3Ka, PACCTOSTHUE MEKITY JIBYMSI
TOYKaMH;

- YMETh BBIOMPATH TTOIXOSAIIHA U3YICHHBIN METOJT JIIS
pellIeHus 3a1a4uM, paclo3HaBaTh MaTeMaTHUeCKue (HakThl U
MaTeMaTHYECKHUE MOJICITH B MPUPOIHBIX W OOIIECTBEHHBIX
SIBIICHUSX, B UCKYCCTBE; YMEHHUE PUBOJUTH MPUMEPHI
MaTE€MaTHYECKUX OTKPBITHM POCCUNCKON U MUPOBOU
MaTEeMaTHYECKON HAYKU.




- YMETh OIIEPUPOBATH MOHATHIMMU: ONIpPE/IeIeHNE, AaKCHOMAa,
Teopema, ClIeICTBUE, CBOMCTBO, IPU3HAK, JOKA3aTENbCTBO,
paBHOCHIIbHBIEC (POPMYIIUPOBKH; YMEHUE (POPMYINPOBATH
00paTHOE U MPOTUBOIIOJIOKHOE YTBEPKACHUE, IPUBOJUTH
IPUMEPBI U KOHTPIPUMEPHI, UCIIOJIb30BaTh METO/T
MaTeMaTHYeCKOM MHAYKIUH; IPOBOAUTH J10Ka3aTeIbHbIE
paccyXIeHHs IIPU PEUICHNH 3a/1a4, OLIEHUBATh JIOTHUECKYIO
IIPAaBUIBHOCTb PACCYKICHUMH;

- YMETh OIIEPUPOBATH MOHATHIMHU: MHOXKECTBO,
IOJIMHOXECTBO, Ollepallui HaJl MHOXKECTBAMH; YMEHHE
UCTIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIH anmapar s
OINUCAHMI pealibHBIX MTPOLECCOB U SBJICHUN PU PELICHUN
3aja4, B TOM YHCJIEe U3 JPYTrUX yU4eOHBIX PEAMETOB;

- YMETh OIIEPUPOBAThH MOHATHIMU: Tpad, CBA3HBIHN rpad,
JIepeBo, UKL, Tpad Ha INIOCKOCTH; YMEHHUE 331aBaTh U
OIUCBIBATH Tpadbl pa3IMYHBIMU CIIOCOOAMU; UCIIOJIB30BATh
rpadsl Ipy peIICHUH 3a/1a4;

- YMETh CBOOOJIHO OIIEPUPOBAThH MOHATUSIMHU: COYETAHUE,
HepecTaHOBKA, YUCIIO COUCTAHHM, YUCIIO IIEPECTAaHOBOK;
O6unom HeloTOHA; yMeHHE PUMEHATh KOMOMHATOPHBIE
(axThl ¥ pacCcyKISHHS ISl PELICHHUS 3a/1a4;

-yMETb ONEepPUPOBATH MOHATHAMU: HATYPaIbHOE YUCIIO,
I1eJI0€ YUCII0, OCTATOK MO MOAYJII0, PAallMOHAIBHOE YUCIIO,
UppalMoHAIbHOE YHCII0, MHOYKECTBA HATYPaJIbHbIX, IIEJbIX,
palMOHAIBHBIX, TEHCTBUTEIHHBIX YHCEIT, YMEHUE
UCIOJIb30BaTh MPU3HAKH JICIMMOCTH, HAMMEHBIINH 00IHi
JIeNUTeNh M HAUMEHbIee o011ee KpaTHOe, allrOPUTM
EBkima npu pemeHnu 3aja4; 3HaKOMCTBO € PA3JINYHBIMU
MO3UIIMOHHBIMHA CUCTEMaMH CYHCIICHUS;

- YMETh CBOOOJIHO ONEPUPOBATh MOHATUAMU: CTEIIEHb C
IENTBIM TTOKa3aTesieM, KOpeHb HaTypalbHOW CTETICHH,
CTETIEeHb C PallMOHAJIBLHBIM IT0Ka3aTeNleM, CTETIEHb C
JENCTBUTENbHBIM (BELIECTBEHHBIM) MIOKA3aTelNEM,
Jorapudm yucia, CHHyC, KOCHHYC ¥ TaHT€HC
IPOU3BOJIEHOTO YHCIIA,

- YMETh ONIEPUPOBATH MOHATHSIMHU: TOKIAECTBO,
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TOKIECTBEHHOE NMpeoOpazoBaHue, ypaBHEHUE, HEPABEHCTBO,
cucTeMa ypaBHEHUI U HEPAaBEHCTB, PABHOCUIIBHOCTb
yYpaBHEHHIA, HEPABEHCTB U CUCTEM, PALlMOHAIbHEIE,
uppalnyoHalbHbIe, 10Ka3aTebHbIE, CTEIICHHBIE,
JorapupMHUECKUE, TPUTOHOMETPUYECKHIE YPaBHEHHS,
HEpaBEHCTBA U CUCTEMbI; YMEHHE pPelIaTh ypaBHEHHUS,
HEPAaBEHCTBA U CUCTEMBI C TIOMOIIBIO PA3IMYHBIX IPUEMOB;
pelaTh ypaBHEHMsI, HEPAaBEHCTBA U CUCTEMBI C [TApAMETPOM;
NPUMEHSTHh YPaBHEHHS, HEPABEHCTBA, NX CHCTEMBI JIJIs
pelLIeHHs] MaTEMAaTUYECKUX 3a/1a4 U 33124 U3 pa3InyHbIX
o0acTeil HayKH U pealbHOM KU3HH;

-yMeTb CBOOOJIHO ONEPHPOBATH NOHATUAMMU: IpaduK
¢bynkunu, odpaTHas QyHKIHS, KOMITO3UIHS (DYHKITHIA,
JIUHeWHas QYHKIUS, KBaJpaTu4yHas QyHKLNS, CTEIICHHAs
(YHKIHUS C LIETBIM ITOKa3aTelleM, TPUTOHOMETPHUYECKHE
byHKIHM, 00paTHBIE TPUTOHOMETPUYECKUE (PYHKITUH,
MoKasarenbHas u jJorapudmudeckas QyHKIUN; yMEHUE
CTPOUTH IpapUKH (PYHKIHH, BBITOJHATH IPpe0Opa3oBaHus
rpaduKoB QyHKITHIA;

YMEHHUE UCI0JIb30BaTh rpaduKu GYHKUUHN ISl U3Y4EeHUS
MIPOIIECCOB U 3aBUCUMOCTEH MPH PEIICHUH 3a7a4 U3 IPYyTrux
y4eOHBIX IPEMETOB U U3 PEANbHOM KU3HH; BHIPAXKAaTh
(dbopMynaMu 3aBUCUMOCTH MEX]Ty BETHUYNHAMU;

yMEHHUE CBOOOHO ONEpUPOBATh MOHATUAMU: YETHOCTb
byHKINHY, TEPHOANIHOCTD (PYHKITUH, OTPAHUIEHHOCTh
(GyHKLINU, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM (DYHKIIMH,
HanOoJIbIIIee M HANMEHbIIIee 3HAYCHUST (PYHKIINU Ha
IIPOMEXYTKE; YMEHHUE NMPOBOAUTH HCCIEI0BaHNE QYHKIUY;
YMEHHE HCII0JIb30BaTh CBOMCTBA U rpaUKu QYHKIIMH 1St
peleHns ypaBHEeHUH, HEpaBeHCTB U 3a/1a4 ¢ apaMeTpaMu;
n300pakaTh Ha KOOPIUHATHOM IIIOCKOCTH MHOKECTBA
peleHni ypaBHEHUH, HEPABEHCTB U UX CHUCTEM;

- YMETh CBOOOJIHO OTIEPUPOBATH MOHATHIMHU:
M0CJIEeI0BATENbHOCTD, apupMeTHYECKast TPOrpeccus,
reoMeTpuyecKasl mporpeccusi, 0eCKOHEUHO yObIBaroIas
reoMeTpHUECKasi IPOrPECCHsl; YMEHHUE 33/1aBaTh
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MIOCJIEI0BATEIBHOCTH, B TOM YHCJIE C IOMOIIBIO
PEKYPPEHTHBIX (HOPMYIT;

- YMETb OIIEPUPOBATh MOHATUSAMU: HENPEPHIBHOCTD
GbyHKLMHU, aCUMITOTHI Ipaduka GyHKIMHU, IIEpBasi U BTopast
MPOM3BOIHAS QYHKIIMH, TEOMETPHUECKUN U HUBHICCKUIN
CMBICJI IPOU3BOIHOM, TIEpBOOOpa3Hasi, ONpeAEICHHBIH
MHTETpaj; yMEHUE HAXOIUTh aCUMITOTHI rpaduka
(GyHKLINU; YMEHHE BBIYUCIIAT IPOU3BOJHBIE CYMMBI,
MIPOU3BEACHUS, YACTHOTO U KOMITO3UINH (DYHKIIHH,
HaXOJUTh YpaBHEHHE KacaTeIbHOU K rpaduKy (yHKIMHU;
YMEHME HCII0JIb30BATh [IPOU3BOIHYIO JUIsl UCCIIEN0BAaHUS
(byHKUUH, JUTsI HAX0XKICHUS HAaWTy4IlIero perieHus B
IIPUKJIAJIHBIX, B TOM YHCJIE COL[UAIIbHO-DKOHOMUYECKHUX U
(bu3nUecKkux 3a1a4ax, Ui OlpeleIeHUs] CKOPOCTH U
YCKOPEHUS; HaXOUTh IJIOLAAN U 00beMBbI UTYP C
MOMOILBIO UHTETrpaia; HPUBOAUTh IPUMEPHI
MaTEMaTUYECKOT0 MOJEIUPOBAHUS C IOMOIIBIO
muddepeHIMaTbHBIX YpaBHEHHI,

- YMETb ONIEPUPOBATH MOHATUAMU: KOMIUIEKCHOE YUCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YHCiia, MOYJIb U apTyMEHT
KOMILIEKCHOTO YHCIIa, (popMa 3arich KOMIUIEKCHBIX YHCEll
(reomeTpuyeckas, TPUTOHOMETpUYECKas U
anreOpanyeckas); yMeTb IPOU3BOAUTH apu(PMETHUECKHE
JIECTBUS C KOMIIJIEKCHBIMU YMCJIAMU; IPUBOIUTH IIPUMEPBI
MCII0JIb30BAaHUSI KOMIUIEKCHBIX YHCEIT;

- YMETh CBOOOJIHO ONEPUPOBATh MOHATUAMU: CPEAHEE
apudmernyeckoe, MeiMaHa, HauOOJIbIlIee U HAUMEHbIIIEe
3HAUYEHMS, pa3Max, TUCIEPCHUs, CTAHJaPTHOE OTKIOHEHHE
JUTSL OTMCAHUSI YMCIIOBBIX JaHHBIX; YMEHHE UCCIIE10BaTh
CTaTUCTUYECKUE JAHHBIE, B TOM YUCIIE C IPUMEHEHUEM
rpaduyecKuX METO/I0B U 3JIEKTPOHHBIX CPEJICTB;
rpaUecKy Hccae10BaTh COBMECTHbBIE HAOMIOICHUS C
ITOMOIIBIO AMarpaMM PacCEUBaHHUs U IMHENHON PETrpeCcCUH;
- YMETh HaXOJIUTh BEPOSATHOCTH COOBITHI C
MCIIOJIb30BaHNEM TpadUUeCKX METO/I0B; TPUMEHSATD IS
peneHus 3aa4 (OpMYJIbl CIIOKEHHSI U YMHOXKEHHUS
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BEPOSTHOCTEH, (POPMYILY TOJHOM BEPOATHOCTH, (hOPMYITY
bepnymn, komOnHaTopHbIe (DaKThl U (HOPMYIIBI; OTICHUBATH
BEPOSITHOCTH PEAJIbHBIX COOBITHI; YMEHHE ONIEPUPOBATH
MOHATHAMM: ClIydaiiHasi BEIMYMHA, PACIIPEACICHUE
BEPOATHOCTEN, MAaTEMaTUUECKOE OXKHUIAHNE, TUCIIEPCHS] U
CTaHJAPTHOE OTKJIOHEHHE CIIy4alfHON BEJIMUMHBI, (PYHKIIUU
pacnpeziesieHus: ¥ INIOTHOCTH PaBHOMEPHOTO,
IIOKA3aTeIbHOI0 U HOPMAJIBHOTO PACIIPEIEICHHN; yMEHHE
UCIIOJIB30BaTh CBOMCTBA U3YyYEHHBIX PACIPENCICHUN IS
peleHus 3a]1a4; 3HaKOMCTBO C ITOHATUSAMU: 3aKOH OOJIBIINX
YHCeII, METO/Ibl BHIOOPOYHBIX MCCIIEIOBAHUN; YMEHUE
HNPUBOAUTH IPUMEPHI MPOSIBICHUS 3aKOHA OOJIBIIMX YUCEIl B
MPUPOJIHBIX U OOIECTBEHHBIX SIBICHUSX;

- YMETh CBOOOTHO OIIEPUPOBATH MOHATHIMHU: TOUKA,
npsimMasi, JI0CKOCTh, IPOCTPAHCTBO, OTPE30K, JIyY, IIIIOCKHM
yroJ1, ABYTPAHHBIN Yo, TPEXTPAHHBIA yToJl,
IepeceKaroIIrecs, napaiieIbHble U CKPELUBAOIIUECS
IIpsIMBbIE, TAPAJUIENBHOCTD U MEPIEHAUKYIISIPHOCTD IPSMBIX
U IJIOCKOCTEH, YTOJI MEXAY IPSIMBIMH, YIOJl MEXAY IIPAMOM
Y IUIOCKOCTBIO, YTOJI MEXKAY IUIOCKOCTSIMHU; YMEHUE
MCII0JIb30BaTh IIPU PELLIEHUU 3a7a4 U3yUYEHHbIE (PAKThI U
TEOpPEMBI IIJIJAHUMETPUH; YMEHHUE OLIEHUBATH Pa3MeEpPbI
00BEKTOB B OKPYKAIOILIEM MUPE; YMEHHE ONIEPUPOBAThH
MOHSTHSMH: MHOTOI'PaHHUK, CEUEHNE MHOTOTPAHHHUKA,
MIPaBWJIbHBIN MHOTOTpaHHUK, IpU3Ma, upaMuia, purypa u
MOBEPXHOCTh BpALIEHUs, IMIMH]IP, KOHYC, I1ap, chepa,
pa3BepTKa NOBEPXHOCTH, CEYEHUsI KOHYCa U LWINH]PA,
IapaJuIeJIbHbIE OCH MJIM OCHOBAHMIO, CEUEHHE 11apa,
IJIOCKOCTB, Kacarommascs chepsl, HIINHIAPA, KOHYCA;
YMEHHUE CTPOUTh CEYeHHE MHOTOIpaHHUKA, U300paxarthb
MHOTOTPaHHUKH, PUTYpPbI U TOBEPXHOCTH BPAIICHUS, UX
CEYEHHUs, B TOM YHCJIE C TIOMOIIBIO 3JIEKTPOHHBIX CPE/CTB;
yYMEHHE MPUMEHTh CBOWCTBA T€OMETpUYECKUX (puryp,
CaMOCTOSTENIbHO (hOPMYTUPOBATH ONPEIEICHUS H3ydaeMbIX
¢buryp, BbIIBUTaTh TUIIOTE3bI O CBOMCTBAX U MPU3HAKAX
reoMeTpHUYECKUX (hUryp, 000CHOBHIBATh WJIM ONPOBEPTaTh
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UX; YMEHUE NMPOBOJAUTH KIACCHPHUKAIHIO (PUTYD TTO
pasIMYHBIM NIPU3HAKAM, BBIIOJIHATH HEOOXOMMBbIE
JIOTIOJTHUTEIIbHBIE IOCTPOCHHUS;

- YMETb CBOOOHO ONIEPUPOBATH MOHATHIMU: IUIOLIA/Ib
¢burypsel, 006eM GUTYpHI, BEIUYHHA yTJIa, PACCTOSHHE OT
TOYKH 0 MIIOCKOCTH, PACCTOSTHUE MEX]y MIPSIMBIMH,
paccTosiHuEe MEXAY IIOCKOCTSIMHU, TUIOIIAAb CHEPHI,
IUIOIIAb TOBEPXHOCTH IMPAMHU/Ibl, IPU3MBI, KOHYCa,
LWIMH]pa, 00beM KyOa, IpSIMOYToJbHOTO
napaJiesenunesa, IupaMuabl, PU3Mbl, LIWIHHIPA, KOHYCA,
11apa; yMEHHE HaXOUTh OTHOILIEHHE 00BEMOB TOAOOHBIX
¢uryp;

- YMETb CBOOOJTHO ONIEPUPOBAThH MTOHATUIMU: IBUKEHUE,
napajiesibHbl IepeHOC, CHMMETPHS Ha IUNIOCKOCTH U B
MIPOCTPAHCTBE, TOBOPOT, TPeoOpa3zoBaHue MOA00us,
1o100HbIe (PUTYpBI; YMEHUE pacllO3HABATh PaBHbIC U
oA00HbIE (PUTYPBI, B TOM YKCIIE€ B IPUPOJIE, UCKYCCTBE,
apXUTEKType; YMEHHE UCIOIb30BaTh NT€OMETPUUYECKHE
OTHOUIEHMSI, HAXOAUTh F€OMETPUUECKHE BEIUUNHBI (IJINHA,
yroJ1, MJIOoUa b, 00beM) IIPU PELICHUH 33134 U3 IPYTrux
y4€OHBIX IPEIMETOB U U3 PEATIbHOM JKU3HU;

- YMETh CBOOOJIHO ONEPUPOBATh MOHATHAMU:
MPSIMOYTOJIbHASI CUCTEMA KOOPAUHAT, BEKTOP, KOOPAUHATHI
TOYKH, KOOPJIMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MIPOM3BE/IEHNE BEKTOPA Ha YUCIIO, Pa3JI0KEHNUE BEKTOPA IO
0a3ucy, CKalsgpHOe MPOU3BEIEHUE, BEKTOPHOE
MIPOU3BE/ICHUE, YTOJ MEKY BEKTOPaMH; YMEHUE
UCIOJIb30BaTh BEKTOPHBIM U KOOPIMHATHBIA METOA 1JIs
pelIeHns TeOMETPUYECKUX 3aa4 U 334a4 APYTUX y4eOHBIX
IIPEIMETOB; ONEPUPOBATh MOHATUAMU: MaTpua 2x2 n 3x3,
OTIpeIeNIUTENb MaTPUIIbl, TEOMETPUUECKHUI CMBICIT
ONpEAEINTENS;

- YMETbh MOJIEIMPOBATh PEAJIbHBIE CUTYAllUU Ha SI3bIKE
MaTeMaTHKH; COCTABISAThH BBIPAXKEHUS, YPaBHEHUS,
HEPAaBEHCTBA U UX CHCTEMBI 10 YCIOBHUIO 3a/1a4H,
MCCJIEIOBATh TIOCTPOEHHBIE MOJIENIN C UCIIOIb30BAHUEM
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amnmapara anreOpbl, HHTEPIPETUPOBATH MOTYICHHBIH
pe3ynbTaT; CTPOUTh MaTEMAaTHYECKHE MOJIEIH C IIOMOIIBIO
FEOMETPUYECKUX MOHATUNA U BEJIUYUH, PEIIATh CBSI3AHHBIE C
HUMH [IPAKTHYECKHUE 3a]]a4H; COCTABIIATh BEPOSATHOCTHYIO
MOJEJIb U HHTEPIIPETUPOBATH ITOIYYEHHBIN pe3yJIbTar;
pemars NpUKIaJHbIe 33Ja4l CPEICTBAMH MATEMaTHYECKOTO
aHaJIM3a, B TOM YUCJIE COLIMAIIBHO-O)KOHOMUYECKOTO U
bu3nyecKoro xapaxkrepa;

- YMEHHUE BBIOUPATh MOIXOIAIIUNA METOI JIJISl PEeIICHUS
3a/1a4y; MIOHUMAaHNE 3HAYUMOCTH MaTEMATUKHU B U3yYEHUU
MPUPOIHBIX U OOIIECTBEHHBIX MTPOIIECCOB U SBJICHUH;
YMEHHUE Pacro3HaBaTh MPOSIBJICHUE 3aKOHOB MAaTEMAaTUKHU B
HCKYCCTBE, YMEHHUE IPUBOJUTH MPUMEPHI MATEMATHUYECKUX
OTKPBITHI POCCUICKON U MUPOBOM MAaTeMaTUYECKOW HAYKH

OK 02. Vcnonb30BaTh
COBPEMEHHBIC CPE/ICTBA MTOKCKA,
aHaJIM3a U UHTEPIIPETAINN
uHpopmanuu u
WH(OPMAIIMOHHBIC TEXHOJIOTUN
JUTSL BBITIOJIHEHUS 32144
po(hecCHOHATTLHOM
NEeSITENIbHOCTH,

B 001acTH IEHHOCTH HAYYHOT'O NO3HAHMS:
-c()OpMHPOBAHHOCTh MHPOBO33pPEHHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKH U OOIIECTBEHHOH MPaKTUKHA, OCHOBAHHOTO Ha
Uajore KyJlbTyp, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOET0 MECTa B MOJIMKYJIbTYPHOM MUDE;

- COBEpIICHCTBOBAHME SI3BIKOBOM M YUTATEIbCKOM
KyJbTYpbl KaK CpEICTBAa B3aWUMOJECUCTBUS MEKIY
JIFOABMHU U MIO3HAHUS MUPA;

- OCO3HAaHHE IICHHOCTM HAay4YHOH JESATEIIBHOCTH,
TOTOBHOCTb OCYILIECTBIISTh MIPOEKTHYIO u
HCCIIEIOBATENBCKYIO JEATENBHOCTh NHANBUYAIBHO U B
rpymre.

Osnapnenue YHHBEPCAJIbHBIMH Y4eOHBIMHU

MO3HABATEJILHBIMH 1efiCTBUSIMU:

B) paboTa ¢ uHpopmaueil:

- BJAJNETh HaBBIKAMH TONYYCHHUS WHPOPMAIUU W3
UCTOYHMKOB  DPa3HBIX  THUIIOB,  CaMOCTOSTEIbHO
OCYIIECTBIISITh TIOWCK, aHAJM3, CHUCTEMaTH3aIli0 |
MHTEpHpeTanuio HHGOpMAIMM pa3IMYHBIX BHUJIOB U
dhopm mpecTaBIeHNus,

- CO3JaBaTh TEKCThl B PA3IMUYHBIX (opMaTax C y4eToM

- YMETh ONEPHPOBAThH MOHATHAMU: pallMOHATbHAs (QYHKIIHS,
nokazaresbHast GyHKIHS, CTeTeHHasI GbyHKIHS,
JorapupmMuIecKas byHKIHA, TPUTOHOMETPHUUECKHE
byHkIMKM, oOpatHble (YHKIMH, YMEHUE CTPOUTH TpaduKu
U3y4eHHBIX  (YHKIMHA, WCHOJB30BaTh Tpaduku 1pu
U3YUYCHHUH TIPOIIECCOB M 3aBUCHMOCTEH, IIPH PEIICHUU 3a7a4
U3 JIpYTux y4eOHBIX MPEIMETOB W 3aJad M3 peabHOU

JKU3HH, BbIPAKATH (I)OpMyJ'IaMI/I 3aBUCUMOCTH  MCKIAY
BCIIMYNHaAMU,
- YMCTb OneprupoBaTh IOHATHUAMMU TOXACCTBO,

TOXIECTBEHHOE TIPpeoOpa3oBaHKe, ypaBHEHHE, HEPABEHCTBO,

CUCTEMa YpaBHEHUHW U HEPABEHCTB, PaBHOCHIBHOCTH
YPABHEHUN, HEPABEHCTB M CHUCTEM, palMOHAJIbHBIE,
UPpPALMOHAJIBHEIE, [IOKa3aTeNbHbIE, CTCIICHHBIE,
jJorapumuueckue,  TPUTOHOMETPUUYECKHE  YpaBHEHHS,

HEpaBEHCTBA U CUCTEMbI; yMeTh pelIaTh YypaBHEHHUS,
HCPAaBCHCTBA U CUCTEMBI C TIOMOIIBIO PA3JIMYHBIX IIPUCMOB;
pelaTh ypaBHEHHsI, HEPABEHCTBA U CUCTEMBI C TapaMETPOM;
IIPUMCHATE YpaBHCHHA, HCPABCHCTBA, HX CHUCTEMBI [JId
peleHnsT MaTeMaTHYeCKUX 3a/lad W 33/a4 U3 Pa3IndHbIX
oOracTell HayKu U pealibHOM JKU3HH;

- YMETh CBOOOJHO ONIEPUPOBATH MOHATHIMMU: JBHKEHHE,
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Ha3HAUYeHUS MHPOPMALMU U IIEJIEBOW ayaUTOPHH,
BBIOMpas ONTUMaIbHYIO (OpMy TIpEeACTaBICHHUS U
BU3yaJIM3alluu,

- OILICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTD
nH(pOpMaINH, €€ COOTBETCTBUE IIPABOBBIM M MOPAJIHLHO-
THYECKUM HOpMaM;

- UCHOJB30BaTh CpelncTBa HMH(DOPMANMOHHBIX U
KOMMYHHUKAIIMOHHBIX ~ TEXHOJOTMH B PEIICHUHU
KOTHUTHUBHBIX, KOMMYHHKAaTHUBHBIX u
OpraHU3aIMOHHBIX 3aj7a4 ¢ COOJIOJICHUEM TpeOOBaHUI
OpPrOHOMMKH, TECXHUKHN 6€3OHaCHOCTI/I, THT'UCHBI,
pecypcocOepeXeH s, MPaBOBbIX W ITUYECKUX HOPM,
HOpM MH(OPMAIIMOHHON 0€30MTaCHOCTH;

napauIeIbHBIA IEPEHOC, CHMMETPHSI Ha TIIOCKOCTH H B
MIPOCTPAHCTBE, TOBOPOT, TPeoOpa3zoBaHue MOA00H,
1o1I00HBIE PUTYPHI; YMETh PACIIO3HABATH PABHBIC U
1o100HBIC PUTYPHI, B TOM YHCIIE B IPUPOJIE, UCKYCCTBE,
APXUTEKTYPE; YMETh UCTIOIB30BATh TEOMETPUICCKUE
OTHOIIICHHUSI, HAXOJIUTh TEOMETPUICCKUE BEITUUNHBI (JITHHA,
YTOJI, TUTOMIA b, 00BEM) MTPHU PEIICHUU 33]1a4 U3 IPYTHX
y4eOHBIX IPEMETOB U U3 PEATBHOM KU3HU

- BJAJETh HAaBbIKAMHU PACIO3HABAaHUS U  3aIIUTHI
nHpOpManuy, MH(POPMaIIMOHHON 0e30macHOCTH
JIMYHOCTH
OK 03. [1nanupoBatsb u B 001acTH 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS: -yMETb  ONEPUPOBATH MOHATHSIMHA:  PalOHAIBHEIE,
pean30BbIBaTh COOCTBEHHOE - chOpMUPOBAHHOCTh  HPABCTBEHHOT'O  CO3HAHMWSI, | UPPALIMOHAIIBHEIE, MIOKa3aTeNbHbIE, CTEIICHHBIE,

npodecCuoHaIbHOE H
JUYHOCTHOE pa3BUTHE,
IPeANPUHIMATENbCKYIO
NeSITeNbHOCTD B
npodeccuoHanbHOM chepe,
UCIIOJIb30BaTh 3HAHUS MO
IPaBOBOM M (PMHAHCOBOM
I'PaMOTHOCTH B pa3IMYHbIX
KU3HEHHBIX CHTYallUsX;

ATUYECKOTO MTOBEJCHUS,
- CHOCOOHOCTH OIICHHBATh CHUTYallMI0O M MPUHUMATH
OCO3HAHHBIE PEIIEHUS, OPUCHTHPYICh HAa MOPAIbHO-
HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

- OCO3HaHWE JHUYHOrO BKJaJa B
YCTONYMBOTO OYIYyIIETro;

- OTBETCTBEHHOE OTHOIIECHHE K CBOUM POJMUTEISAM U
(unmu) ApyruM YlIeHaM CEeMbH, CO3JaHUI0 CEeMbU Ha
OCHOBE OCO3HAHHOTO NPHUHATHS LIEHHOCTEHW CEMEWHOU
KU3HU B COOTBETCTBUM C TPAAULUSMU HApOJIOB
Poccuu;
OBaanenue
JleliCTBUSIMHU
a) cCaMOOpTaHU3AIIHS:

- CaMOCTOSITEJIBHO OCYIIECTBIISATh IO3HABATEIHHYIO

IIOCTpPOCHHE

YHUBEPCAJIBHBIMM  PeryJsiTHBHbIMHU

JorapupMHUUECKUE, TPUTOHOMETPUYECKHE YpaBHEHUS U
HEPaBEHCTBA, UX CHCTEMBI;

-YMETh ONCPHUPOBATH IMOHATUAMU: MHOT'OI'PaHHHUK, CCUHCHHC
MHOTOTpaHHHKA, Ky0, Mapaijenenumnesa, npu3Ma, mupamMmmuia,
durypa ¥ TOBEPXHOCTb BpALICHUS, LWIUHAP, KOHYC,
IIOIIa/lb TOBEPXHOCTH MHUPAMUABI, TPU3MBI, KOHYCA,
HUTUHAPA, TUIomaas chepsl, 00beM Kyda, MPSIMOYTOILHOTO
napajuieNienumnen1a, mupamMuabl, TpU3Mbl, HIUIUHAPA, KOHYCA,
mapa; yMeHue n3o0paxkaTb MHOTOTPAaHHUKH M TTIOBEPXHOCTH
BpallleHUs, UX CEYCHHs OT PYKH, C MOMOIIBIO YEPTEKHBIX
HHCTPYMCHTOB M DJICKTPOHHBIX CPEACTB, YMCTH PACIIO3HATH
CUMMETPUIO B  TPOCTPAHCTBE; yMETh  PACIO3HATh
IMpaBUJIbHBIC MHOTOT'PAaHHUKU

-YMETh ONEePUPOBATH MOHATUSAMU: IPSIMOYTOJIbHASL CUCTEMA
KOOpAWHAT, KOOPAWUHATHEI TOYKH, BEKTOP, KOOPAUHATBI

JeSITEeNbHOCTb, BBIABIATH MPOOJIEMBbI, CTAaBUTh U | BEKTOPA, CKAISIPHOE MPOU3BEICHUE, YOI MEXKIY
¢dbopMynupoBaTh COOCTBEHHBIE 3a/1auu B | BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA HA
00pa3oBaTeNbHOW  JESITENbHOCTH W SKM3HEHHBIX | YMCIJIO; HAXOJUTh C MOMOIIBbIO U3YYEHHBIX (GOpMyII

16




CUTYaIUsX;
- CaMOCTOSITEIbHO  COCTaBJISITh  IUJIaH  PElIeHUs
npobJeMBl € y4eTOM  HMMEIOIIUXCA  PECypCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOUYTEHUII;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

crocobcTBoBaTh  (DOPMUPOBAHUIO U MPOSIBICHUIO

IIMPOKOM DHPYIUIMH B Pa3HbIX 0O0JacTAX 3HAHUH,
IIOCTOSIHHO ~TIOBBIIIATh CBOM  0Opa3oBaTeNbHBIA U
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

UCIOJB30BAaTh MPHEMbl  pedreKcuu
CUTYyalllH, BBIOOPA BEPHOT'O PELLICHMS;
- YMETb OLICHMBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh
pELIEHNUs 10 UX CHUIKEHUIO;

B) SMOLIMOHAJIbHBIM ~ HHTEIJIEKT,
C(OPMHUPOBAHHOCTB:!
BHYTPEHHEH MOTHMBALlMM, BKJIIOYAIOLIEH CTPEMIICHUE K
JOCTMKCHUIO  L€IM U  YCIEXy, OIITUMU3M,
VHHULIMATUBHOCTb, YMEHHUE JCUCTBOBaTb, HMCXOIA U3
CBOMX BO3MO>KHOCTEH;

- SMIAaTHM, BKIIOYAIOLIEH CIOCOOHOCTh IOHHUMATh
SMOLMOHAIBHOE COCTOSHUE JPYTUX, YYUTBHIBATh €r0
IIPU OCYLIECTBJIEHUH KOMMYHHKAIMH, CIIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

- COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIHUX CIIOCOOHOCTH

I OLICHKH

MpeIoIararo i

KOOPJHMHATHI CEPEIUHBI OTPE3Ka, PACCTOSHUE MEKY IBYMs
TOYKaMU

BBICTpaMBaTh OTHOIIEHUS C JPYTMMHU  JIHOAbMH,
3a00TUTHCS, TPOSBIATH HMHTEPEC W pa3pemiath
KOH(QJIUKTBI
OK 04. DddexTnBHO TOTOBHOCTh K CAaMOPAa3BHTHIO, CAMOCTOSITEIIHHOCTH U | - YMETh OIEPHPOBATH MOHATHUSAMHU: CIYYalHBIA ONBIT WU
B3aMMO/IEIICTBOBATh U PabOTaTh B | CAMOOIPEIEICHHUIO; ciyyaifHoe cOOBbITHE, BEPOSTHOCTh CIIy4alHOrO COOBITHS;

KOJIJICKTUBE U KOMAaHJIEC,

-OBJIQJICHHEC HAaBBIKAMH Y4eOHO-HMCCIIE0BATEILCKOM,
MIPOEKTHOM M COIMAILHOM JIeATEbHOCTH;
OBJIaIleHl/leyHHBepcaJILHI)IMPI KOMMyHI/IKaTI/IBHblMPl
JeHCTBUSAMM:

0) COBMECTHasI IeATEITbHOCTb:

- IIOHUMATb )4 HCIIO0Jb30BaTh MMPpCUMYyHICCTBA

YMETh  BBIYHUCIATH  BEPOSTHOCTH C  HCIOJIb30BAHHUEM
rpaMUecKux METOAOB; MPUMEHATh (POPMYIIBI CIOKEHUS U
YMHOXEHHUSI BEPOATHOCTEH, KOMOMHATOpHbIE (aKTBl U
bopMynbl MU pEIIeHUH 3aJay; OLEHMBATH BEPOSTHOCTH
peasibHbIX ~ COOBITHH; 3HAKOMCTBO €O  CIy4YaillHBIMU
BEJIMYMHAMHU; YMEHUE MPHUBOJIUTH IPUMEPHI MPOSBICHUS
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KOMaHIHOW ¥ UHIMBHUyaTbHOI paboThI;

- TNPHHAMATh LEIM COBMECTHOM  JEATECIBHOCTH,
OpraHU30BbIBATH U KOOPAUHUPOBATH ACUCTBUA IO €€
JOCTHKECHUIO: COCTaBIIATh IU1aH JEUCTBUH,
pacupenenarb pojd € Y4eTOM MHEHHMM Y4aCTHUKOB
00CyX/1aTh pe3yJbTaThl COBMECTHOU PabOTHI;

- KOOPJAWHUPOBATh U BBHINOJHATH pabOTy B YCIOBHAX

peanbHOTO, BHUPTYAIbHOTO M  KOMOMHHPOBAHHOTO
B3aHMOJCHCTBUS;

- OCYILECTBIISATh IMO3UTUBHOE CTpPaTEruyecKoe
MOBEJICHUE B PA3JIUYHBIX CUTyalUUsAX, MPOSABISTh

TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.
OBjajeHHe YHHMBEpPCAJBHBIMH  PeryJasiTUBHbIMH
JeHCTBUSAIMU:

I') IPUHATHE ce0sl U IPYTUX JIOACH:

- IPUHUMATh MOTHUBBI 1 apTYMEHTHI APYTUX JIOACH Mpu
aHaJIN3€ PE3YJIbTATOB JIEATEILHOCTH;

- MPU3HABaTh CBOE MPAaBO W MpPaBO APYTUX JIOACH Ha
OIUOKU;

- pa3BUBATh CIIOCOOHOCTH INMOHHUMATh MHUP C TO3UIUHU
JPYToro 4yeioBeKa

3aKOHa OOJIBIIMX YHCEeN B NPHUPOAHBIX U OOIIECTBEHHBIX
SBIICHUSX;

- yMeTh CBOOOJHO OMNEPUPOBATH IMOHATHUSMHU: CTEHCHb C
LEeJIbIM II0Ka3aTesleM, KOPEeHb HaTypalbHOW CTEIeHH,
CTETIEHb C pPAlMOHAJBHBIM IIOKa3aTejeM, CTEeNeHb ¢
JeHCTBUTEIIBHBIM (BelECTBEHHBIM) nokasaresem,
gorapupM  yHMchIa, CHHYC, KOCHHYC W  TaHICHC
IIPOM3BOJILHOI'O YHCIIA;

- yMeThb CBOOOJHO ONEpPUPOBATh MOHATHAMH: Tpaduk
byHkuumu, oOparHas (QYHKIUSA, KOMIO3UIUS (PYHKIUH,
nuHeWHas (QYHKIUS, KBagpaTUdHas (QYHKLIWSA, CTENCHHAs
GyHKLIMSA C LeNbIM IOKa3aTeiaeM, TPUTOHOMETPHUUYECKUE
¢yHkuMu, oOpaTHbIE TPUTOHOMETPHYECKHE (YHKIIHH,
nokaszateiabHas M JorapudpmMuueckas (QYHKIUHU; YMETh
cTpouTh Tpaduku (YHKIWH, BBIIOIHATH MpPeoOpa3oBaHUs
rpadukoB QyHKINIH;

- YyMETh HWCHOJB30BaTh TpapuKu (QYHKIUH UIS W3YdEeHUS
IPOLIECCOB U 3aBUCUMOCTEH IPU peIIeHUN 3a7au U3 APYrux
y4eOHBIX TPEIMETOB M W3 peabHOW XH3HH; BBIPAXKaTh
(dbopMynaMu 3aBUCUMOCTH MEX]ly BETUUUHAMU;

- CBOOOJTHO OINEPHUPOBATH MOHATHAMHU: YETHOCTH (DYHKIIHH,
HNEPUOJIMYHOCTh  (PYHKLUHM, OrPAaHUYEHHOCTh (YHKIHH,
MOHOTOHHOCTb GbyHKIUY, JKCTPEMYM ¢byHKIUY,
HauOoJplllee M HAUMEHblIee 3HAaueHUs (QYHKIUM Ha
MIPOMEKYTKE; YMETh MPOBOJMTH UCCIIEIOBaHHE (QYHKIINH;

- YMeTh HCHOJb30BaTh CBOMCTBA M rpaduku QyHKIMHA a7
pelieHus ypaBHEHH, HEPaBEHCTB M 3a]a4 C TapaMeTpaMu;
n300pakaTh Ha KOOPAMHATHOM IIJIOCKOCTH MHOXKECTBa
pEeLIEHNI YpaBHEHWI, HEPABEHCTB U X CUCTEM

OK 05. OcymiecTBisTh YCTHYIO U
MUCHMEHHYIO KOMMYHHUKAIIHIO Ha
rOCYJapCTBEHHOM SI3bIKE
Poccuiickoit ®exneparuu ¢
y4€TOM 0COOCHHOCTEN
COILMAIBHOTO U KYJIbTYPHOTO
KOHTEKCTA.

B o0yacTH 3cTeTHYECKOr0 BOCIIUTAHUSA

- 3CTETHYECKOE OTHOIICHUE K MUPY, BKJIKOYAs ICTETUKY
ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUECTBA, CIIOPTA,
Tpy/Zia ¥ OOIIECTBEHHBIX OTHOIIEHUH;

- CIIOCOOHOCTh BOCTIPUHUMATH PAa3UYHBIC BUIBI
WCKYCCTBA, TPAUIMU U TBOPYECTBO CBOErO M APYTHUX
HApOJOB, OLIyI[aTh AMOLUMOHAIBHOE BO3JECHCTBHUE

- YMETh OIIepUpOBATH HNOHSATHSAMH: cpenHee
apudmernyeckoe, MeauaHa, HaubOoiblllee M HAUMEHbIIEE
3HAUEHMs, pa3Max, AMUCIEPCHs], CTaHJApTHOE OTKIOHEHHE
YHUCIIOBOTO Habopa; yMEHHE W3BJIE€KaTh, HHTEPIPETUPOBATH
uHpOpMalMIO,  TpPEACTaBICHHYI0 B  Ta0nuuax, Ha
Juarpammax, rpadukax, OTpa)karollylo CBOMCTBA peabHbIX
IOpOIECCOB M SBJICHMN; NPEJACTaBIATh HMH(GOpMAIMIO C
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HCKYCCTBA;
- yOeXIEHHOCTh B 3HAUYMMOCTH [UISl JIMYHOCTU U
o0IIecTBa OTEYECTBEHHOTO M MHPOBOTO HCKYCCTBa,
STHUYECKUX KYJIbTYPHBIX TpPagulUil U HapOIHOIO

TBOPYECTBA;
- TOTOBHOCTh K CaMOBBIPQXCHHIO B Pa3HbIX BHJAX
HCKYCCTBa, CTpEeMJICHHE MIPOSIBIISITH KauecTBa
TBOPYECKOH JIMYHOCTH;

OBnaneHue YHUBEPCATBHBIMH KOMMYHHKATHBHBIMU
NEUCTBUSIMU:

a) obmeHme:

- OCYIIECTBIISITh KOMMYHHUKallMd BO Bcex cdepax
JKU3HU,

- pacmo3HaBaTh HeBepOaJIbHBIC CPEACTBA OOIICHHUS,
IIOHUMATh 3HAUYCHHE COITMAJIbHBIX 3HAKOB,
pacrno3HaBaTh NPEANOChUTKH KOH(DIUKTHBIX CUTYallui U
CMSTYaTh KOH(JIUKTHI;

- Pa3BEPHYTO U JOTUYHO HU3J1araTh CBOIO TOUKY 3PEHHUS C
KCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

IIOMOIIBIO TaGHI/II_[ )51 AuarpamMmm; HUCCICA0BATh
CTaTUCTUYCCKUEC JOAaHHBIC, B TOM YHCJIC C IPUMCHCHUEM
I‘pa(i)I/I‘IeCKI/IX MCTOHOB U 3JICKTPOHHBIX CPCACTB,

- yMeThb ONepUpoBaTh MOHATUSMHU: TOUYKa, MpsMas,
IJIOCKOCTB, MIPOCTPAHCTBO, JIBYT'paHHbBIN yrod,
CKpeIIHBaOIINecs psiMbIE, napauieNbHOCTh u

NEPIEHIUKYJIAPHOCTD MPSAMBIX M IUIOCKOCTEH, Yrojl Mexay
MPSAMBIMH, YTOJI MEKY NPSIMON U INIOCKOCTBIO, YTOJ MEXKIY

IJIOCKOCTSIMHU, PACCTOSIHME OT TOYKM O IUIOCKOCTH,
pacCTOsIHUE  MEXIY TMPSMBIMH, PACCTOSHHUE  MEXKIY
IUIOCKOCTSIMU;

- YMETh HCHOJb30BaTh MPU PEIICHUH 3a7ad H3YYCHHBIC
(dakThl M TEOpPEMbl IUIAHUMETPUM, YMEHHUE OLICHUBATh
pa3Mepbl 00BEKTOB OKPYKAIOIIEr0 MUpPa

OK 06. [TposiBIATh TpaXkIaHCKO-
NaTPUOTUUYECKYIO TTO3HUIIHIO,
J€EMOHCTPUPOBATH OCO3HAHHOE
MOBE/IEHNE HAa OCHOBE
TPAAUIIMOHHBIX POCCUNUCKHUX
JTyXOBHO-HPABCTBEHHBIX
LEHHOCTEH, B TOM YHUCJIE C
Y4€TOM TapMOHHU3AIUU
MEXHAIlMOHAIbHBIX U
MEXPEJIUTHO3HBIX OTHOIICHHH,
MPUMEHSATH CTaHAPThI
AHTUKOPPYIIIMOHHOTO
MOBEJCHUS;

- OCO3HaHHE 00y4aroIUMUCs
rpak1aHCKOM UJCHTUYHOCTH;

- LIEJICHANPABJICHHOE PAa3BUTHE BHYTPEHHEH MO3ULIMU
JIMYHOCTHU Ha  OCHOBE  JIYXOBHO-HPaBCTBEHHBIX
IeHHOCTeH HapOJI0B Poccuiickoi ®denepauny,
HWCTOPUYECKUX M HAMOHAJIBbHO-KYJBTYPHBIX TPaJAUIUH,
dbopMUpOBaHHE CHUCTEMBl 3HAYUMBIX  I[€EHHOCTHO-
CMBICIIOBBIX YCTaHOBOK, AHTUKOPPYILIMOHHOTO
MHPOBO33pEHMS,  IPABOCO3HAHUS,  IKOJIOTHMUYECKOMN
KYJIbTYpbI, CIIOCOOHOCTH CTaBHTh II€IU U CTPOUTH
’KU3HCHHBIC TIAHbI;

B yacTu rpaxaaHcKoro BOCHMTAHMS:

POCCUICKON

- OCO3HaHME CBOUX KOHCTUTYIIMOHHBIX TIpaB U
00s13aHHOCTEH, YBaXKCHHE 3aKOHA U TIPABOIIOPSIIKA;

- PUHSITHE TPaIAUIINOHHBIX HAIlMOHAJIBHBIX,
00I11eU€eI0BEYECKUX T'YMaHUCTHYECKUX u

ACMOKPATUYCCKUX HeHHOCTCﬁ;

- YMETb OIIEPUPOBATh MOHATUAMU: IIPSMOYTOJIbHAS CUCTEMA
KOOPJIHMHAT, KOOPIHHATHI TOYKH, BEKTOP, KOOPIUHATHI
BEKTOpA, CKAIIIPHOE NPOU3BEACHUE, YTOI MEXKIY
BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEJCHUE BEKTOPA Ha
YHCII0; HAXOIUTh C IOMOIIBIO U3YYEHHBIX (HOpMYyIT
KOOPJIMHATHI CEPEIUHBI OTPE3KA, PACCTOSHUE MEKIY IBYMS
TOYKaMU;

-yMeTh BBIOMPATh MOAXOIALINI U3yYEeHHBIH METO IS
peleHus 3a1auu, paclo3HaBaTh MaTeMaTu4eckue hakThbl U
MaTeMaTHUYeCKUe MOJIEIH B MPUPOIHBIX U OOIECTBEHHBIX
ABJICHUSX, B UCKYCCTBE; YMEHUE IIPUBOUTD IIPUMEPDI
MaTE€MaTHYECKUX OTKPBITHN POCCUNCKON U MUPOBOU
MaTEeMaTUYeCKON HayKHU.

- YMETh OIEpUPOBAaTh MOHATHIAMH: CIYYalHBIA ONBIT M
ciyyaifHoe cOOBbITHE, BEPOSTHOCTH CIIYY4alHOTrO COOBITHS;
YMETh  BBIYHMCIIATH BEPOATHOCTH €  HUCIOJIB30BAaHHEM
rpaMuecKuX METOAOB; MPUMEHATh (POPMYIIbI CIOKEHUS U
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- TOTOBHOCTh IIPOTUBOCTOSITh HJICOJIOTUN IKCTPEMHU3MA,
HallMOHAJIN3Ma, KCeHO(POOWH, JTUCKPUMHHAIMHM TIO0
COLIMATILHBIM, PEJIUTHO3HBIM, PACOBBIM, HAIIOHATHHBIM
MpU3HAKaM;

- TOTOBHOCTh BECTH COBMECTHYIO JIEATEIHHOCTH B
MHTEpecax Tpa)xJaHCKOro oOIlecTBa, y4acTBOBaTh B
caMOyTpaBIeHUN B 0011e00pa3oBaTeILHOM
OpraHM3aly U JETCKO-IOHOIIECKUX OpraHu3aIlsiX;

- yYMEHHE B3aWMOJICHCTBOBATh C  COLMAIHHBIMHU
WHCTUTYTAaMH B COOTBETCTBUU C HUX QYHKIHUSIMH U
Ha3HAYCHHEM;

- TOTOBHOCTh K TYMaHUTAPHOM U BOJOHTEPCKOU
JeSTEILHOCTH,

MaTPUOTHYECKOTO BOCIIUTAHUSA:

- c(hOpMHUPOBAHHOCTh  POCCHUUCKOM  TpaxJaHCKOU
UJCHTUYHOCTH, NATPUOTH3MA, YBAXKEHUS K CBOEMY
HapOJy, YyBCTBa OTBETCTBEHHOCTH Iiepes PomuHoMu,
TOPJOCTH 3a CBOW Kpai, cBoro PoauHy, cCBOIl S3BIK M
KYJIBTYPY, POIIOe u HacTosLIee
MHOTOHAIMOHAIBHOTO Hapoaa Poccuu;

- IICHHOCTHOE OTHOIICHHE K TOCYIapCTBCHHBIM
CHUMBOJIaM, UCTOPUYECKOMY U MPUPOJHOMY HACIEIUIO,
MaMSATHUKAM, TPATUIUSM HapoJIOB Poccun,
noctuxkeHusiM Poccun B Hayke, HCKYCCTBE, CIOPTE,
TEXHOJIOTHUSIX U TPYIE;

- ujaeitHas yOeXIeHHOCTh, TOTOBHOCTh K CIY)KCHHIO U
3amute OTeuecTBa, OTBETCTBEHHOCTD 3a €T0 CYIh0Y;
OCBOEHHBIE 00YYAIOIIMMHUCS MEXKIIPEAMETHbIE TOHATHUS
Y YHUBEPCAJIbHBIC Y4eOHBIC JICHCTBUS (PETyJsSATHBHEIEC,
MO03HABATENNbHbIE, KOMMYHUKATUBHBIE);

- CITOCOOHOCTH WX HMCIIOJIB30BAHMS B TTO3HABATEILHON 1
CoLMaIbHOU MIPaKTUKE, TOTOBHOCTh K
CaMOCTOSITEIILHOMY TIAHUPOBAHUIO M OCYIICCTBIICHHUIO
yuyeOHOW  NeATeNbHOCTH, OpraHu3aluud  y4eOHOTro
COTPYJTHUYECTBA C IEJAarorHuYeCKUMHA PAOOTHHKAMH W
CBEPCTHHKAMHM, K  y4YaCTUIO B  TIOCTPOCHUU

YMHOXXEHHUSI BEPOSITHOCTEH, KOMOMHATOpHBIE (DAaKThl U
GbopMynbl IIpU pEIIEHUU 3aJad; OLEHMBATH BEPOSATHOCTHU
peaIbHbIX  COOBITHI; 3HAKOMCTBO CO  CIy4aillHBIMHU
BEIMYMHAMHU; YMEHUE MPUBOAUTH IMPUMEPHI MPOSBICHUSA
3aKOHa OOJIBIIMX YHCEeN B NPUPOAHBIX U OOIIECTBEHHBIX
SBIICHUSAX
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WHIMBUYAIbHOM 00pa30BaTeNbHOM TPAEKTOPUH;
- OBJIaZICHNE HABbIKAMH Y4eOHO-HCCIIe10BaTEIbCKOH,
IIPOEKTHOM Y COLMAIILHOMN NEATEIBHOCTH

OK 07. ConeiicTBoBath
COXPaHEHHIO OKPYKAIOIIEH
Cpenbl, pecypcocOepexeHHIo,
NPUMEHSTH 3HaHUS 00
W3MEHEHUU KJIMMAaTa, IPUHIUIIBI
OEpeKITMBOTO TIPOU3BOJICTBA,

3¢ PeKTUBHO NEHCTBOBATH B
Ype3BBIYANHBIX CHTYAITUSX;

- HE TMPUHUMATH JCHCTBUSA, MNPUHOCAIIUE BpE.
OKpY>Kalolleu cpene;

- YMETh MIPOTHO3UPOBATH HEOJIaronpusITHBIC
HKOJIOTMUECKHE  TOCIEACTBUS  MpeANpPUHUMAEMbIX

JENCTBUMN, IPEAOTBPAILATh UX;

- pacUIMpUTbh ONbBIT JEATEIBHOCTH 3KOJIOTHYECKOM
HaIpaBJIeHHOCTH;

- pa3pabaTbIBaTh IJIAH PEIICHHs MPOOJIEMBI C YYETOM
aHaIn3a UMEIOIINXCS MaTepUalIbHbIX u
HeMaTepuaIbHBIX PECYpPCOB;

- OCYILECTBJIATh LIEJICHANIPABICHHBIN MOUCK MepeHoca
CPEACTB U CIIOCOOOB ACHCTBUS B NMPO(HECCHOHAIBHYIO
cpeay;

- yYMETb IE€PEHOCUTh 3HAHUS B II03HABATEIbHYIO U
IIPAKTUYECKYIO 00JIACTH KU3HEAEATEIIbHOCTH;

- mpejyiaraTb HOBBIE IIPOEKThHI, OLEHUBAaTh HUJAECU C
MO3ULIMM HOBM3HBI, OPUTMHAJIBHOCTH, HPAKTUYECKOH
3HAYUMOCTH;

- JlaBaThb OLIEHKY HOBBIM CHUTYyallUsiM, BHOCHUTb
KOPPEKTUBBI B JI€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE
PE3YJIBTATOB LIEIAM

- YMETb ONEepUpPOBaTh MOHATHAMHU: (PYHKIHS, HEPEPHIBHASL
byHKIMSA, TPOU3BOAHAS, IEPBOOOpa3Hasi, OIMpPE/eICHHbIN
MHTETpall; yMEThb HAaXOIUTh IPOU3BOJHBIE 3JIEMEHTAPHBIX

byHKIHH, HCIIONb3YS CIIPaBOYHbIE MaTepHuabl;
UCCIIEIOBaTh B  MPOCTEMINMX ciydasx (yHKOUM Ha
MOHOTOHHOCTb, HAaxXOJIUTh HAWOONbLINE U HAUMEHbIINE

3Ha4eHUus1 (YHKUMUHA; CTPOUTH IpadUKd MHOTIOYJICHOB C
UCIIOJIb30BAHUEM allapara MaTeMaTHYeCKOro aHajIu3a;
OPUMEHATh IMPOU3BOAHYIO TPU pPELIEHHH 3aJad  Ha
JBIKEHUE; PelaTh MPaKTUKO-OPUEHTHPOBAHHBIC 3a/1a41 HA
HauOoJbIINE M HAUMEHbLIME 3HA4YEeHUs, HAa HaXOXKICHUE
MyTH, CKOPOCTU U YCKOPEHHS,

- yMeTh OIEpUpOBaTh MOHATHUAMHU: JIBKEHHE B
IpOCTpaHCTBE, MOMO00HBIE (UTYpsl B HPOCTPAHCTBE;
UCMOJIb30BaTh OTHOIIEHHE IUIOIAJeH IOBEpXHOCTEH U
00BbeMOB TOAOOHBIX (DUTYp TIPU PELICHUH 33/1a4;

- YMETh BBIYMCIATH I'€OMETPUYECKUE BEJIUYMHBI (JUIMHA,
yTroJ, IUIOIaab, 00beM, IIIOIA/Ab HOBEPXHOCTH), UCTIONIB3YS
U3y4eHHbIE (POPMYJIBI U METObI

IK.1.1
noa0op
TEXHUYECKOTO

Ocy1ecTBiATH
TEXHOJIOTHIA,
OCHAIIICHUS |
obopynoBanus  ansi  cOOpKH,
MOHTa)Ka " JIEMOHTaXa
AJIEMEHTOB 3JICKTPOHHBIX OJIOKOB,
YCTPOMCTB U CHCTEM Pa3INIHOTO
THUTIA.

- TOYHOCTb U I'PaMOTHOCTH B non6ope TeXHOHOFHﬁ, TCXHUYCCKOI'O OCHAIICHUA U O60py,HOBaHI/ISI JJIA C60pKI/I, MOHTAa>xa
" JEMOHTAaXXa 3JICMCHTOB 3JICKTPOHHBIX 6J'[OKOB, yCTpOI\/JICTB M CUCTEM PA3JIMYHOI'O THUIIA.
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B pesynprare ocBoeHHs y4uyeOHOM IMCHUIUIMHBI CTYIAEHT JOOJDKEH (HOpPMUpPOBaTh ClIEAYHOIINE
JUYHOCTHBIE pe3yibTarhl (nanee — JIP):

JIP.2 TlposiBisroniuii akTUBHYIO TPAXKJAHCKYIO MO3UIMIO, JEMOHCTPUPYIOIIUA TPUBEPKEHHOCTh
MPUHIUIIAM YECTHOCTH, MOPSJIOYHOCTHU, OTKPBITOCTH, SKOHOMHUYECKH AKTUBHBIA M YYaCTBYIOUIUN B
CTYJICHUYECKOM M TEpPPUTOpPUATIBHOM CaMOYIpPABIECHUU, B TOM YHUCIIE Ha YCIOBHUSAX 100pPOBOJIHUECTBA,
MPOAYKTUBHO B3aUMOJICHCTBYIOIINI M YYAaCTBYIOLINH B IEITEILHOCTH OOIIECTBEHHBIX OpraHU3alui.

JIP.4 TlposBisromui U JEMOHCTPUPYIONIUN YBaXKCHHE K JIFOISIM TPy/Ia, OCO3HAIOIIUN IIEHHOCTh
cooctBenHoro Tpyna. Crpemsmuiicis K (QOPMHPOBAHUIO B CETEBOM cpele JUYHOCTHO H
npoeccnoHaTbHOTO KOHCTPYKTUBHOTO «IIM(PPOBOTO CIEAa.

JIP.23 [TomyueHne o0y4JaromMMHUCs BO3MOKHOCTH CAMOPACKPBITHS U CaMOpeaTn3aus TMYHOCTH.

JIP.30 OcymecTBisomMid MOUCK W MCHOJAb30BaHUE HWH(OpMAIMK, HEOOXOIUMON IS
3¢ HEKTUBHOTO BHIMTOTHEHUS PA3IUYHBIX 33/1a4, TPOPECCUOHATBHOTO M IMYHOCTHOT'O PAa3BUTHSI.



2. CTPYKTYPA U COJAEPKAHUE YYEBHOM JUCIUILJIUMHBI (ITPEJIMETA)
2.1. O0beM y4eOHOM NMCHUILIMHBI (MPeAMeTa) U BUbI Y4eOHOH padoThI

Bup yueOHoii padoThl

O0BEM B yacax

O0béM o0pa3oBaTe1bHON NPOrpaMMbl Y4eOHOT0 peaMeTa 340
B TOM YHUCIJIE:
OCHOBHOE coJIep:KaHue 274
B TOM YHUCIJIE:
JIEKIINH, YPOKHU 172
IIPAKTUYECKHE 3aHSITHSI 102
IIpodeccrnonaibHO-OPHEHTHPOBAHHOE COIePKAHUE 32
B TOM YHCIIE!
TEOPETHYECKOe O0ydYeHHE 20
MPAKTUYECKHUE 3aHSTUS 12
IIpoMe:kyTOUHasi aTTECTALUSA 34

IIpomesicymounas ammecmauyus 6 popme rxzamena (| cemecmp)

Ilpomescymounas ammecmavyus 6 ghopme sxzamena (11 cemecmp)
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2.2. TemaTnueckuii IJIaH U cojep:kaHue yueOHoi nucunmiuabl (mpeamera) OY In. 0311 MATEMATHKA

1 2 3 4
dopmupyemble
KOMIICTCHIINHN
Conep:kaHue y4e0OHOro MaTepuasa, IpakKTU4ecKue 3aHATHS, Oo0bem (OK) n
HaumeHoBaHue pa3iesioB U TeM
caMoCTosITe/IbHAs padoTa 00y4aromuXxcs YacoB | JIUYHOCTHBIE
pe3yJIbTaThI
(JIP)
Pazpea 1.
YucioBblie 1 OyKBEeHHbIE 14
BbIpakeHus. PazBurue noHaTHs o
ymcIIe.
BBenenue. Coaep:xxanue yueOHOro MaTepuaJia JIP 2,4,23,30
OsznakomiieHHe oOyJamomuxcs ¢ ¢GopMamMH TeKylmed M MPOMEKYTOYHOH aTTeCTallWy,
OCHOBHOM M JOIOJIHUTEJIBHOM JIMTEPaTypol II0 Kypcy MAMCLMIUIMHBI W IPOBEACHUE
MHCTPYKTaXKa MO TEXHUKE OE30MaCHOCTH.
Tema 1.1.Yucna u BeunciacHus. Maremartnka B HayKe, TEXHUKE U IIPAKTUUYECKOM neaTenbHOoCTH. Llenu u 3anaun n3ydeHus 2
Bripaxkenus u npeoOpa3zoBaHusl. MaTeMaTUKH Npu ocBoeHuu crneunainbHocredt CIIO.
JleiicTBUS HAZl OJIOKUTEIBHBIMU M OTPULIATEIbHBIMU YHCIaMU, OOBIKHOBEHHBIMU U
JeCATUYHBIMU Jpo0siMu. [leiicTBus co creneHs Mu.@opMyIibl COKPALLIEHHOTO YMHOXKEHUS.
VYrpouieHne BbIpaXeHU.
Tema 1.2. HarypanbHsie, 1ieTbie, Conep:xxanue yueOHOro MaTepuaJia JIP 2,4,23,30
paloHaIbHbIE, UPPALlMOHAIbHbBIE Jennmocts nensix yncen. [lenenue ¢ octatkoM. Cpasnernusa. Pemenue 3anad ¢ 2
qucia. 1[EJI0YHMCIIEHHBIMU Hen3BecTHbIMU. HaTypanbHble, 11eible U pallMoOHaIbHbBIE YHCIIA.
Tema 1.3. JleiicTBUTEIbHBIC YHCIIA. Coaep:xxanue yueOHOro MaTepuaJia JIP 2,4,23,30
[TpuOnmxeHHbIE BBIYMCICHUSI. JeiicTBurenbHble yncna. ApudmMerndyeckue neicTBus Haja ynciaMu. CpaBHEHHE YMCIIOBBIX
BBIpaXCHMI. Pelenne 3a1a4 ¢ eJI0YNCIIEHHBIMY HEN3BECTHBIMU. OnpeieieHue MOy 2
JNEeNCTBUTENBHOTO Uncia, cBoiicTBa Moayis. [IpubnmxenHsie Beruucienus. Haxoxnenue
NpUOJIMKEHHBIX 3HAUYCHUH BEJIMYHMH U TIOTPEIIHOCTEH BhIUMCIIEHUH (aOCOIIOTHON U
oTHOCUTeNbHOM). [TpuOarkeHHbIe BHIYMCICHUS U pellIeHre TPUKIIaJHBIX 3a/1a4.
Tema 1.4. [IpakTuueckoe 3aHsATHE Copaepxxanue yyeOHOIro MaTepmuasa 5 JIP 2,4,23,30
Nel «Ywciia v BBIYMCIEHUS» ITpakTnueckoe 3anstue Nel o reme «Huciia v BBIYMCICHUS»
Tema 1.5.JIuHeliHble paBHEHUS U Copepxxanue yueOHOIro MaTepuaJa 2 JIP 2,4,23,30
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1 2 3 4
HepaBeHCTBa. CUCTEMbI TMHEHHBIX JIuneiinble, KBagpaTHbIE, APOOHO-JIMHENHBIE YpaBHEHUS U HEpaBeHCTBA. CIIOCOOBI peleHUs
YpaBHEHU. CHCTEM JINHEHHBIX ypaBHEHUM. CUCTEMbI IMHEHHBIX HEPABEHCTB.
Tema 1.6. [IpakTuueckoe 3aHsTHE Copaepxxanue yueOHOro MaTepuasa JIP 2,4,23,30
No2 «JIuneliHble ypaBHEHUS U [IpakTrueckoe 3anatue Ne2 no teme «JIMHEiHbIE ypaBHEHHS U1 HEPABEHCTBA 2
HEPABEHCTBA»
Tema 1.7. Pemienue IIpodeccnoHaLHO-OPMEHTHPOBAHHOE COIeP:KAHUE OK 01
npoeCCHOHATBHBIX 3ajad. ITpocThie TpOLEHTHI, pa3Hble CIOCOObI UX BbIunciaeHUs. Cll0KHbIE POLEHTHI. [IpolieHThI B 2 JIP 2,4,23,30
npodecCHOHATIBHBIX 3aJauax.
Pasgean 2. 8
DYyHKIUH.
Tema 2.1. Onpenenenue 4nciIoBoOR Copepxxanue yueOHOIro MaTepuasa JIP 2,4,23,30
(GyHKLINU ¥ clIOCOOBI ee 3a/1aHusl. Oynkuuu. O6acTh onpeieieHns 1 MHOXKeCTBO 3HaueHuil. ['padux ¢pynkuuu. [locrpoenue
CaoiicTBa (yHKIHU. rpaduKoB QYHKIUH, 3aJaHHBIX Pa3MTUYHBIMU crioco0amu. CBOMCTBA (DyHKIIHA:
MOHOTOHHOCTb, Y€THOCTh M HEYETHOCTD, IEPUOANYHOCTb, OTPAHUYEHHOCTh. [IpoMexyTKH
BO3pacTaHus U yObIBaHMsI, HAUOOJIbIIIEE U HAUMEHbIIIEE 3HAYEHMsI, TOUKH SKCTpEMyMa
(JIoKaNMbHOTO MAaKCUMyMa U MUHUMYMA). Buinykiocme ¢hynxyuu. I'padudeckas 2
uHTepnpeTanys. [[pumeps! (yHKIIMOHATBEHBIX 3aBUCUMOCTEH B peaibHBIX MpoIeccax u
spneHusx.IIpeodpazoBanus rpaduKoB: MapauieiabHbIN IEPEeHOC, CAMMETPUS OTHOCUTEIBHO
ocell KOOpJMHAT U CUMMETPHUS OTHOCUTENILHO Hayaia KOOpJAUHAT, CHMMETPHUS OTHOCUTEIIBHO
npsAMOM Y = X, pacmsdicenue u cocamue 80016 ocetl Koopounam. IIoHATHE 0 HETIPEPBIBHOCTH
GyHkuuu. OcrosHble meopembl 0 HeNnpPepblEHbIX PYHKYUSX.
Tema 2.2.Pemenne 3anau. Copepxanue yueOHOro Mmarepmuasa JIP 2,4,23,30
CrenenHas QyHKIMS C HaTypaJlbHBIM IIOKa3aTelieM, €€ CBOMCTBA U rpauK. Bepmukanvhule u
20pU30HmManbHble acumnmomol epaguxos. I paguxu OpoOHO-TUHEUHbIX 2
@yuxyuii.IloxazarenbHast pyHKIMA (3KCIIOHEHTA), ee cBoicTBa U rpaduk. Jlorapupmuueckas
¢byHK1Us, ee CBOWCTBA U IrpaduK.
Tema 2.3. OOparHas GpyHKIUS. Copaepxxanue yyeOHOIro MaTepmuasa JIP 2,4,23,30
Crnoxnas ¢pyHkuus (komno3unus). Bzaumuo oOpatubie pynkunn. O65acTh onpeneaeHus 1 2
o0nacTh 3HaueHu oOpatHoil pynkumu. I'paduk odparnoit pynkiun. Haxoxaenue ¢pyHkuuy,
00paTHO TaHHOM.
Tema 2.4. [IpakTuueckoe 3aHATHE IIpojeccnoHaIbLHO-OPHEHTHUPOBAHHOE COAEPIKAHUE 5 JIP 2,4,23,30
Ne3 «DyHKIHMY. [Tpaktndeckoe 3aasTue No3 o teme «DyHKITHIY.
Pasznen 3. 32
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Tpuronomerpus.
Tema 3.1. UucioBast OKpy>KHOCTb. CopnepxxaHue y4eOHOTro MaTepuasa JIP 2,4,23,30
Yucnosast OKpyKHOCTb. UMCII0Bast OKPYKHOCTh HA KOOPAMHATHOM INIOCKOCTH.
Tema 3.2. Cunyc u kocunyc, TanreHc | Cojep:kanue yueOHOro MaTepuaJia JIP 2,4,23,30
1 KOTaHI'€HC. CuHyC, KOCUHYC, TAHT'€HC 1 KOTAHI'€HC YUCIIA.
Tema 3.3. Tpuronomerpuueckue CopepxaHue y4eOHOIro MaTepuasa JIP 2,4,23,30
(YHKIIMU YUCIOBOTO apryMEHTA. CuHyc, KOCUHYC, TAaHT'€HC, KOTAHT€HC POU3BOJIBHOTO yria. Panuannasa mepa yria. Cunyc,
Tpuronomerpuueckue GyHKIUU KOCHHYC ¥ TAHT€HC CYMMBI H Pa3HOCTH ABYX YIJIOB. CHHYC U KOCUHYC ABOWHOTIO yIJIa.
YIJI0BOI'O apryMeHTa.
Tema 3.4.Ilpaktuueckoe 3anstue Ne4 | Comep:kaHue y4eOHOT0o MaTepuasa JIP 2,4,23,30
«HucnoBast OKpyKHOCTBY. ITpakTueckoe 3anstue Ned no teme «HucaoBast OKpy>KHOCTbY.
Tema 3.5.OyHKIHM y=COSX, Y=SINX Copeprxxanue y4yeOHOIro MaTepuasa JIP 2,4,23,30
ux cBoiicTBa u rpadpuku. yHKIUU Tpuronomerpuueckue GyHKIMU y=COSX, Y=SINX, UX CBOICTBa U rpaduKu, IEPUOJUIHOCTb,
y=10gX, y=CtgX ux CBOWCTBa U OCHOBHOU mepuoj. TpuroHomerpudecknue GyHKIuu y=tgx, y=CtgX, ux CBOHCTBa U TpaduKH,
rpaduKu. NEPUOANYHOCTb, OCHOBHOM NEPUOI.
Tema 3.6. OOparHble Copaepxxanue y4yeOHOIro MaTepuasa JIP 2,4,23,30
TPUTOHOMETpUYECKHE (DYHKIIUH. ApKCHHYC, apKKOCHHYC, apKTaHT'€HC, apKKOTaHTreHC unciia. OOpaTHble TPUTOHOMETPUUECKUE
(GYHKIIMH, UX CBOWCTBA U IpaQUKH.
Tema 3.7. IIpeobpazoBanue Copepxxanue yueOHOro MmaTepuasa JIP 2,4,23,30
rpa¥KOB TPUTOHOMETPUUYECKUX [Tpeobpa3zoBanne rpauKOB TPUTOHOMETPUUECKUX (PYHKIIHUM, IPUMEHEHUE T€OMETPUUECKUX
GyHKIHH. npeoOpa3oBaHuil (CABUT U Jeopmalius) Mpu nocTpoeHnu rpadpukos. ['apmonnyeckue
Kosie0aHus. Penienne npukiagHbIx 3a1a4.
Tema 3.8.IIpaktuyeckoe 3anarTue Ne5 | Coaep:kaHue yueOHOro MaTepuasa JIP 2,4,23,30
«['padpuxu 0CHOBHBIX [TpakTrueckoe 3ansTue Ne5 no teme «I'paduku OCHOBHBIX TPUTOHOMETPUUYECKUX (PYHKIIHID.
TPUTOHOMETPUUYECKUX (DYHKIUI».
Tema 3.9. Tpuronomerpuueckue Copaepxxanue ydyeOHOro MaTepuasa JIP 2,4,23,30
(GYHKIIMU CYMMBI M pa3HOCTH OcHoOBHBIE TPUTOHOMETpHUUECKUE TOKAECTBA. DopMyIibl ipuBeneHUsA. POpMyYIIbl CIOKEHUS.
aprymMeHToB. OCHOBHbIE @opmyibl  yaBoeHUs. DPopmyabl nonroeuHHo20 yena. Buipaoicenue mpuconomempuueckux
TPUTOHOMETPUYECKHE TOKIECTBA. @yHKYULL Yepe3 ManeeHc NONOBUHHO20 apeyMeHmda.
Tema 3.10. IIpeoOpa3oBanue cymm u | Coaep:kaHue yuedOHOro MaTepuasa JIP 2,4,23,30
npou3BeeHNnH Tpuronomerpuueckux | [IpeoOpa3oBanusi CyMMBbl TPUTOHOMETPUYECKUX (PYHKIMI B IPOU3BECHUE U TIPOU3BE/ICHUS B
byHKIH. CyMMY.
Tema 3.11. IIpakTnueckoe 3ansTue IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COAEPKAHUE JIP 2,4,23,30
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Ne6 «IIpeobpazoBanue [Tpaktuyeckoe 3anstue Ne6 o teme «lIpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKEHUIN.
TPUTOHOMETPUUYECKUX BBIPAKEHUI.
Tema 3.12. [Ipocreiimue Copaepxxanue yueOHOIro MaTepuasa JIP 2,4,23,30
TPUTOHOMETPUUYECKUE YPAaBHEHUS U [Tpocreiimue TpuroHoMeTpu4ecKue ypaBHeHus. Pelenns TpuroHoMeTpu4eckux ypaBHEHU. 9
HEPaBEHCTBA. Ipocmetiwue mpueconomempuyeckue nHepaserncmea.CrnocoObl pelIeHUs IPOCTEUIINX
TPUTOHOMETPUUYECKUX YPABHEHUHN M HEPABEHCTB.
Tema 3.13. OcHOBHBIE METO/IBI Copaepxxanue yueOHOro MaTepuasa JIP 2,4,23,30
peLeHusI TPUTOHOMETPUUYECKHUX Pemienue TpUroHOMETPUYECKMX YPABHEHUH C IOMOIIBIO YHCIOBOW OKPYKHOCTH; pEIlEeHHUE
ypaBHeHH. OTHOPOTHBIE TPUTOHOMETPUYECKHX YPAaBHEHHI C IOMOIIBI0 OCHOBHBIX METOJOB: 3aMEHBI MEPEMEHHOH, 9
TPUTOHOMETPUUYECKUE YPABHEHHUS. pa3JIOKEHUS] HAa MHOXKUTENW. PelieHue OJHOPOIHBIX TPUTOHOMETPHUUECKUX YpaBHEHUH.
[Ipumenenne ¢Gopmyn npeoOpa3oBaHUsl TPUTOHOMETPHUECKUX (YHKIMHM TPH pEIICHUH
TPUTOHOMETPUUYECKUX YPAaBHEHUH.
Tema 3.14.1IpakTuueckoe 3aHaTue Copeprxxanue y4yeOHOIro MaTepuasa JIP 2,4,23,30
Ne7 «Tpuronomerpudeckue [Tpaktuyeckoe 3ansTue Ne7 1o reme « TpuroHoMeTpuyeckrue ypaBHEHUS! U HEPABEHCTBAY. 2
YpaBHEHHSI 1 HEPABEHCTBAY.
Tema 3.15. Pewienue IIpodeccnoHaIbLHO-OPHMEHTHPOBAHHOE COIePsKAHUE K 1.1.
npoeCCHOHATBHBIX 3a]1a4. [IpeoOpa3oBaHns TPUTOHOMETPUUECKUX BbIpakeHUU. PopMmyna mepexona OT CyMMBbI ABYX JIP 2,4,23,30
GyHKIMH ¢ pa3nuyHbBIMH KO3()(UIMEeHTaMU B OJHY U3 TPUTOHOMETPHUYECKHX (DYHKIHI. 2
Pemenne THMOBBIX 3a7ad Ha NpUMEHEHHE (GOPMYN TMPH TPeoOpa3OBaHUH BBIPAKECHHM.
Vcnonp30BaHuE CBOMCTB TPUTOHOMETPUUYECKUX (DYHKLIMHU B MPO(EeCCHOHAIBHBIX 33/1a4ax.
Tema 3.16.1IpakTuyeckoe 3anarue Copaepxxanue ydyeOHOro MaTepuasa JIP 2,4,23,30
Ne8 «Tpuronomerpudeckue [Tpaktuyeckoe 3ansaTue Ne§ o treme « TpuroHomerpudeckue GyHKIUN. 2
GyHKIUNY.
Paznea 4.
Havana maTremaTn4eckoro 16
anaausa. [lpousBognas pyHkuum.
Tema 4.1. Yucnoseie Copaepxxanue yueOHOro MmaTepuasa JIP 2,4,23,30
nocneaoBarenbHOCTH. [Ipenen Onpenenenre YUCIOBOM MOCIEN0BATENBHOCTH. [[puMepbl YMCIOBBIX MOCIEI0BATEIILHOCTEN.
YHCIIOBOM MMOCIE10BaTEILHOCTH. CriocoObI 3a1aHUS U CBOMCTBA YUCIIOBBIX MTOCIIEI0BATEIbHOCTEN. BhIuncieHne 4ieHoB
[Mpenen pyHkny. nocienoBarenbHOCTU. [ToHsATHE 0 TIpenene mocienoBaTenbHOCTH. CyIIecTBOBaHUE Mpeiena 2

MOHOTOHHOUM OrpaHHMUYEHHOH MOCIICA0BATEILHOCTH. [IJTHHA OKPY)KHOCTH | ILJIONIAIh KpyTra
KaK TpeJielibl MOCIeA0BaTeIbHOCTEH. beckoHeuHO yObIBatoIas reOMeTpUYIecKast POrpeccHs
u ee cymma. Teopemsl 0 npedenax nociedosamenvuocmeli. Ilepexod k npedenam &
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Hepagencmeax. CyMMHpPOBaHUE M0OCie10BaTeNbHOCTEN. [ToHSTHE O HEIPEPBIBHOCTH
bynkuuu. OchosHvle meopemul 0 Henpepblghvlx pyukyusax. [lonamue o npedene ynxkyuu 6
mouke. Ilosedenue ¢hynxyuil na beckoneynocmu. Acumnmomal.
Tema 4.2. Onpenenenue Coaep:xanue yueOHOIro MaTepHuaJia JIP 2,4,23,30
IIPOU3BOJHON. Brruncnenue [TonsiTe o mpou3BoAHON PyHKIMH, PUZNIECKUNA U TECOMETPUIECKUN CMBICI TIPOU3BOTHOM.
IIPOU3BO/IHBIX. Juddepenuman Gpynxuuu. [IponsBoaHble CyMMBI, pa3HOCTH, IPOU3BEICHHS U YACTHOTO.
[Tpon3BoIHBIE OCHOBHBIX 3JIEMEHTApHBIX (yHKIWH. Bropas npousBoaHas. Bropas
IPOM3BOJIHAs U ee pusnueckuil cMpica. HaxoxxaeHue ckopocTu JUIs pouecca, 3alaHHOro
dbopmyioii u rpadukom. BeraucieHre mpon3BOIHBIX.
Tema 4.3. [ludpdepennupoBanne Copnepixanue y4eOHOro MaTepuasa JIP 2,4,23,30
CIIOKHOU ()YHKITHH. IIpoussoonvie croschotl (komnozuyuu) u oopamnou ynxyui. Croxxaas QyHKIUsS
JuddepenunpoBanue odpaTHOM (xommozutus Gyukiwii). Juddepenmposanne dpyukimn y = f(kx+m).
byHKIHN.
Tema 4.4. [IpakTuueckoe 3aHsITHE IIpodeccnoHaIbLHO-OPHMEHTHPOBAHHOE COIePsKAHUE JIP 2,4,23,30
Ne9 «[IpomsBoanast GyHKIHNY. [TpakTrueckoe 3ansatue Ne9 no teme «IIponsBogHas GyHKIIMN.
Tema 4.5. YpaBHenue kacarenbHoil kK | Coep:kaHue yueOHOro MaTepuasa JIP 2,4,23,30
rpaduKy QyHKIHH. VYpaBHeHHE KacaTeIbHOU K TpaguKy GyHKIHUU. AJITOPUTM COCTABICHUS ypaBHEHUS
KacaTeNbHOU K rpaduKy QyHKIUH.
Tema 4.6. IIpumenenue npoussognoil | Coaep:kaHue yueOHOro MaTepuaa JIP 2,4,23,30
IUIsL MiCCTIeTOBaHUs (yHKIIHU. [TpuMeHeHne POU3BOTHON K MCCIIEIOBAHNIO (DYHKIIMIA U TIOCTPOCHUIO TPAPHKOB.
BeprukanbHble 1 TOPU30HTATIBHBIE ACUMOTOTHI TpapuKoB. I paghuxu opobHo-n1unelinbIx
Gdynxyuil.
Tema 4.7. IIpumenenue npoussognoil | Coaep:kaHue yueOHOro MaTepuasa JIP 2,4,23,30
TSl HAXOKACHUST HAMOOJBIINX U Hcrionp30Banue MPOU3BOAHBIX TPH PEIICHUN YPaBHEHUI U HEPABEHCTB, TEKCTOBBIX,
HaUMEHBUINX 3HAUYCHUH BEJINYHH. (GU3NUECKUX U TEOMETPUUYECKHX 3a7a4, HaX0XKJIEHUH HauOOJIbIINX U HAUMEHBIINX 3HAUYCHHH.
[Tpumepb! HCTIOTB30BaHMS IPOU3BOTHON JJIST HAXOXKICHUS HAWITYUIIIETO PEIICHHS B
NPUKIAJHBIX 331a4ax. HaxoxkieHrne cKopocTu A polecca, 3a1aHHOro (GopMysion win
rpaduKoM.
Tema 4.8. [IpakTuueckoe 3aHsATHE Copaepxxanue yyeOHOIro MaTepmuasa JIP 2,4,23,30

NelO «ITpumenenne mpou3BOgHON
GyHKIHN.

[Tpaktuueckoe 3anstue NelO o reme«lIpuMeHeHre MPON3BOTHON (YHKITUN.
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Paspean S.
I'eomeTpusi. [IpsiMble U MJIOCKOCTH 32
B IIPOCTPAHCTBe.
Tema 5.1. Axcuomsl crepeomerpur, | Coaep:kanue yueOHOro MaTepuasia OK 04
HEKOTOPBIE CIIEICTBUS U3 HUX. I"'eomeTpus Ha ruiockocTH. [IpsiMble U MIIOCKOCTH B TpOCTpaHcTBE. OCHOBHBIE MOHATUS JIP 2,4,23,30
cTepeoMeTpuu (TOoUKa, MpsiMast, INIOCKOCTh, IPOCTPAHCTBO). [lonsamue 06 akcuomamuyeckom 2
cnocobe nocmpoenus ceomempuu. bpeitH-puHr «lIpuMeHeHne akcuoM CTepeoMETPUN U UX
CIIEICTBUIY.
Tema 5.2.IIpakTrueckoe 3aHsATHE Coaep:xanue yueOHOro MaTepuaJia JIP 2,4,23,30
Nell «IIpumenenue akcuom [Ipaktuueckoe 3anstue Nell no reme«lIpuMeHeHre akCUOM CTEPEOMETPUI» 2
CTEPEOMETPUI.
Tema 5.3. [TapamnensHocTs npsAMbIX, | Coaep:kanue yueOHOro MaTepuasia JIP 2,4,23,30
MPSIMON U TUIOCKOCTH. B3aumHoe pacnionoxeHue JByX IpsIMbIX B IPOCTPAHCTBE: MEPECEKAIOLIUECS, TapAIIICIIbHbBIE
[TapanmnenbHOCTb IIIOCKOCTEN. U CKpeluBaromuecs npsamMsle. [lapannensusie npsMele B npoctpaHcTse. [lapannensHocTh 2
IIPSAMOM M INIOCKOCTH, IPU3HAKU U CBOMCTBA. PaccTosiHMe MeX a1y napajlieIbHbIMU
IUIOCKOCTAMU. B3auMHoe pacnonoxenue IByX miockocteil. [lapainenbHOCTh IIIOCKOCTEH,
IIPU3HAKYU U CBOMCTBA. TeopeMbl 0 napaJuIeIbHbIX IIIIOCKOCTSIX.
Tema 5.4. [IpakTHueckoe 3aHsATHE Copepxanue yueOHOro MaTepuasa JIP 2,4,23,30
Nel2 «[lapannenbHOCTh NPSMBIX U [TpakTrueckoe 3ansaTue Nel2 no reme«llapamienbHOCTh IPSIMBIX U IIJIOCKOCTEM». 2
IIJIOCKOCTEMN.
Tema 5.5.CkpemuBaromuecs Copaepxxanue yueOHOro MaTepuasa JIP 2,4,23,30
IPSIMBIE, YTOJI MEKIY MPSAMBIMH. PaccTosHre Mexny CKpeIMBaOIUMUCS NpsAMbIMU. ONpeaeeHue CKPEeIUBAIOIIUXCSI 2
HpsIMBIX, 0003HaYEHHE, IPU3HAK CKPEIINBAIOIINXCS MPSAMBIX. YTOJI MEXAY NPSIMbIMU B
IIPOCTPAHCTBE.
Tema 5.6.1IpakTrueckoe 3ansATHE Copepxanue yueOHOro MmaTepuasa 5 JIP 2,4,23,30
Nol3 «Yron mexay npsiMbIMUy. [Tpaktuueckoe 3ansTue Nel3 o reMe« Y10 MEXIY MIPSIMBIMU Y.
Tema S.7.Terpasap u Copaepxxanue yueOHOro MmaTepuasa
napasienenunesn. Pemenue 3amgad. Onpenenenne TeTpadapa, napamnenenunena. CpoiicTBa napamienenumnena. [loctpoenne 2 JIP 2,4,23,30
ceyeHuil. Penienue TMIOBBIX 33184
Tema 5.8. IIpakTueckoe 3ansTHE Copaepxxanue y4eOHOro MaTepuasa 2 JIP 2,4,23,30
Nel4 «Terpasap. Ilapamnenenunen» | Ilpaktuueckoe 3anstre Nel4 no teme«Terpasap. [lapamnenenuneny
Tema 5.9. [leprieHIUKYyIAPHOCTH Copaepxxanue y4yeOHOIro MaTepuasa 5
IIPSIMON U TUIOCKOCTH. YTOJI MEXKAY ITepecekaromuecs, napauleIbHble U CKPEIIMBAIOIINECS IPSAMBIE. YTOJI MEKIY NPSIMBIMU B JIP 2,4,23,30
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IPSIMOM U TIOCKOCTBIO. npoctpanctse. [leprnenaukynsapHocTs npsiMbIX. [lapamienbHOCTh U NEPIEHIUKYISIPHOCTD

IPSAMOM U TIOCKOCTH, IPU3HAKU U cBOMCTBA. [lepneHIuKysp u HaKJIIOHHAsA K IUIOCKOCTH.

VYrois Mexay NpsAMOM U IUIOCKOCTBIO. PacCTOsIHUSA OT TOYKHU 110 INIOCKOCTH. PaccTostHue ot

npsAMOi 10 rtockoctu. TeopeMa o Tpex neprneHauKyispax. Paccrosnue mexny

napauIeJbHBIMU IIJIOCKOCTSIMU. PaccTosiHue MeXy CKpelMBaIOIIMMHUCS IPSIMBIMU
Tema 5.10.IIpakTrueckoe 3aHsTHE CopnepixaHue y4eOHOTro MaTepuasa JIP 2,4,23,30
Nel5 «llepnennukymsp u [TpakTrueckoe 3ansatue NelS no reme «lleprneHAUKYIsSp U HAKIIOHHBIEY. 2
HaKJIOHHBIEY.
Tema 5.11./IByrpansslii yroi. Copepxanue yuyeOHOro MaTepuasa JIP 2,4,23,30
[lepneHuKyIsIPHOCTD IJIOCKOCTEH. [lepneHAuKyISIPHOCTD MJIOCKOCTEH, MPU3HAKU U CBOMCTBA. JIByrpaHHBI yroJil, TMHEHHBIH 2

yroJl ABYTPaHHOIO yria. Yo MeXIy IIIOCKOCTSIMHU.
Tema 5.12.1IpakTrueckoe 3aHsTHE Coaep:xxanue yueOHOro MaTepuaJia JIP 2,4,23,30
Nel6 «llepnennukynsipHbie [TpakTrueckoe 3ansaTue Nel6 no reme «llepneHaANKyISIpHBIE TNIOCKOCTH. 2
IJIOCKOCTI .
Tema 5.13. U300paxenue IIpodeccnonanbHO-0pHMEHTHPOBAHHOE COJePKAHME JIP 2,4,23,30
IIPOCTPAHCTBEHHBIX (PUTYD. [TapannensHoe npoekTHpoBanue. OpTOroHaaIbHOE NPOEKTUpOBaHUeE. [11owaos

OpPMO2OHANILHOU NPOEKYUU MHO20Y20abHUKA. YI300paskeHne NpoCTPaHCTBEHHBIX QUTYP. 2

Llenmpanvnoe npoexmuposanue. B3auMHOe pacroyiokeHUe MPOCTPAHCTBEHHBIX (QUTYP.

[TpsiMble M IJIOCKOCTH B apXUTEKTYpPE U CTPOUTEIILCTBE.
Tema 5.14. [IpakTuueckoe 3aHsATHE Copepxanue yueOHOro MaTepuasa JIP 2,4,23,30
Nel7 «IIpoctpancrBennbie purypbl». | [Ipaktuueckoe 3anstue Nel7 «[IpocTpaHcTBEHHbBIE PUTYPBI». 2
Tema 5.15.TIpakTHueckoe 3aHsTHE Copepxanue yueOHOro MaTepuasa 2 JIP 2,4,23,30
Nol8 «CrepeomeTpusi» [Tpaktuueckoe 3anstue Nel8 o reme «CtepeomeTpusi»
Tema 5.16.06061meH1e 1 Copepxanue yueOHOro MmaTrepmuasa OK 06
CHCTEMAaTH3aIMs 3HAHUH. O6o0menue u cucreMaruzarus 3nanuid. [logsenenue utoros 3a | cemectp. JIP 2,4,23,30

2

Pa3neua 6.
YuciaoBbie H OyKBEHHbIE o4
BbIpa:keHus. CTeneHu U KOPHU.
Tema 6.1. Kopens N-Hoii creneHu. Copnepxanue yueOHOro MmaTepuasa 2 JIP 2,4,23,30

O3HakoMieHHe oOydalomuxcs ¢ (opMaMy TeKylled M MPOMEXKYTOYHOM aTTecTalui,
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OCHOBHOM M JIOIOJIHUTEIBHOM JMTEPATYpPOHM MO KypCy JUCLHUILIMHBI W IIPOBEICHUE
MHCTPYKTaXa [0 TEXHUKE O€30I1aCHOCTH.
Kopenb crenenu n > 1 u ero coiictsa. Pemienne ynpaxxHeHUH ¢ UCIIOJIb30BAaHUEM CBOWCTB
KOpHs N-HOM CTENEeHH.
Tema 6.2. [IpeoOpazoBanue Copaepxxanue yyeOHOro MaTepuasa JIP 2,4,23,30
BBIp)XEHUI, colepxkaiux paaukanbsl. | CTeneHb ¢ pallMOHAIBbHBIM IIOKa3aTesaeM U ee cBoicTBa. [loHsTHE O CTeneHu ¢
JENCTBUTENBHBIM N0Ka3aTenaeM. CBOWCTBA CTENEHU C JEMCTBUTEIbHBIM [10KA3aTEIEM.
[TpeoOpa3oBaHus BBIpAXKEHUN, COAEPKALIMX paauKaibl. JleficTBUS Ha/l CTETIEHAMHU C
NeMCTBUTENLHBIMU TTOKa3aTessiMUu. O000IIEHUE TOHSTHS CTETIEHH. T0X/IeCTBEHHbIE
npeoOpa30BaHusl CTeNeHEN C NeHCTBUTEIbHBIMU IOKA3aTENISIMU.
Tema 6.3. Oyukimn Y = Q/; Hx Conep:xaHue yuedOHOro MaTepuasa § § JIP 2,4,23,30
. Omnpenenenne QyHKIUHU, TpadUKU U CBOMCTBA (QYHKIUH.
CBOMCTBA U rpaduKu.
Tema 6.4. [IpakTuueckoe 3aHsTHE Copepxxanue yuyeOHOIro MaTepuasa JIP 2,4,23,30
Nel9«Pagukanbr». IIpakTuueckoe 3anatue Nel9 o reme «Pagukaibiy.
Tema 6.5.CteneHnbie GyHKIUU. Coaep:xxanue yueOHOro MaTepuaJia JIP 2,4,23,30
Omnpenenenne creneHHol GyHkunu. CreneHHas QYHKIHS C HATYpaJIbHBIM OKA3aTEJIEeM.
Tema 6.6.CteneHHble QYHKIIUHU, UX Coaep:xxanue yueOHOro MaTepuaJia JIP 2,4,23,30
CBOMCTBA, rpauKH. I'paduku u cBoiicTBa creneHHbIX QyHKIMHA. [TocTpoeHne rpaduKoOB CTENEHHBIX (PYHKIINM.
CrenenHas (QyHKIIMS C HAaTypaJlbHBIM II0Ka3aTeNeM, €€ CBOMCTBA U IpaduK.
Tema 6.7.Pemienne IIpojeccrnoHa/IbLHO-OPHEHTUPOBAHHOE COAEPKAHUE OK 01
npodecCHOHATIbHBIX 3aJau. Pelenre uppalMOHAIBHBIX YpaBHEHUN. Pelenue npukiaaablx 3a1a4. JIP 2,4,23,30
Tema 6.8.1IpakTrueckoe 3aHsTHE Copaepxxanue ydyeOHOro MaTepuasa JIP 2,4,23,30
Ne20«CTeneHr 1 KOpHM». ITpakTnueckoe 3ansaTue Ne20 o reMe «CTENEHU U KOPHM.
Tema 6.9.I1oka3zarensHas pynkuus ee | Coaep:kaHue yuedOHOro MaTepuasa JIP 2,4,23,30
CBOMCTBA U TpaduK. [Toka3zarenbHas ¢pyHKIMA (3KCIIOHEHTA), ee cBoiicTBa U rpaduk. [Toctpoenue rpadgukos
MOKa3aTeNbHbIX (PYHKIIUH, CXOACTBO U pa3IniKe CBOMCTB rpa(uKoOB.
Tema 6.10. IIpakTrueckoe 3aHsTHE Copaepxxanue yueOHOro MmaTepuasa JIP 2,4,23,30
No21 «ITokazaTenbpHast HyHKIIHS. ITpaktuueckoe 3anstue Ne21 o teme «IlokazarenpHas QyHKIIH.
Tema 6.11. [TokazarenbHble Copaepxxanue yyeOHOIro MaTepmuasa JIP 2,4,23,30
YpaBHEHHSI. OmnpeJieneHne NoKazaTeabHOr0 YpaBHEHUs, ClIOCOObI pelIeHUs T0Ka3aTeIbHbIX YPaBHEHHI.
Tema 6.12. [IpakTnueckoe 3aHsATHE Copaepxxanue y4yeOHOIro MaTepuasa JIP 2,4,23,30

Ne22 «Iloka3zarenbHble ypaBHEHHUS.

HpaKTI/I‘-ICCKOC 3aHgaTue Ne22 mo teme «IlokazarenbHEIe YPaBHCHHU.
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Tema 6.13. [lokazarenbHble Copaepxxanue yueOHOro MaTepuasa JIP 2,4,23,30
HEpPaBEHCTBA. OnpezneneHue N0Ka3aTeIbHOIO HEPABEHCTBA, CIOCOOBI PELICHUs [T0Ka3aTeIbHbIX HEPABEHCTB.
Penienne nmokaszarebHBIX YpaBHEHUI U HEPABEHCTB PA3JIMYHBIMH CIOCOOAMH.
Tema 6.14.1IpakTudeckoe 3anaTne CopnepixaHue y4eOHOTro MaTepuasa JIP 2,4,23,30
No23 «IlokazarenpHbie HepaBeHCTBaY. | [IpakTuueckoe 3ansaTre No23 no teme «IlokazareapbHble HEPABEHCTBAY.
Tema 6.15.1Tonsarue norapudma. Coneprxkanue y4eOHOro MaTepmuasa JIP 2,4,23,30
Jlorapudm umncna. OcHOBHOE JOrapu(pMUIECKOE TOKIAECTBO.
Tema 6.16. Jlorapudmuueckas CopnepixaHue y4eOHOTro MaTepuasa JIP 2,4,23,30
¢byHKIUS, ee CBOWCTBA U rpaduK. Jlorapudmmueckas QyHKIUs, €€ CBOWCTBA U TpaduK.
Tema 6.17.1IpakTrHueckoe 3aHsTHE Coaep:xxanue yueOHOro MaTepuaJia JIP 2,4,23,30
Ne24 «I"paduxu norapupmMuaecKux [Tpaktuyeckoe 3anstue No24 o Teme «I paduku morapupMudeckux GyHKIHI».
byHKIHI.
Tema 6.18.CBoiicTBa orapupmos. Coaep:xxanue yueOHOro MaTepuaJia JIP 2,4,23,30
Jlorapugm npou3BeeHHs, YaCTHOTO, CTETICHU; TIEpeX0/1 K HOBOMY OCHOBAHHUIO. JeCATHUHBIN
Y HaTypaJIbHBIN JOrapu(Mmbl, YUCIIO €.
Tema 6.19.1IpakTuueckoe 3anarue Copaepxxanue y4yeOHOIro MaTepuasa JIP 2,4,23,30
No25 «Jlorapudmsiy. [TpakTnueckoe 3austue No25 o reme «Jlorapudmbi.
Tema 6.20.Pemienue 3anau. Copaepxxanue yuyeOHOIro MaTepuasa JIP 2,4,23,30
[TpeoOpa3oBaHus BEIpAKEHH, BKIIOYAIOLINX apU(PMETUYECKHE OTIEpallnH, a TaKXKe
oIepaluio BO3BEICHNUS B CTENIEHb U Olepalyio JiorapupmupoBanus. Haxoxnenue 3HaueHuit
Jorapugma 1o nMpou3BoJILHOMY OCHOBaHUIO. [Iepexo/1 OT OHOr0 OCHOBAHUS K JIpyromy.
Boruncnenue u cpaBHeHue Jorapu@moB. Pemenne ynpaxHeHUI Ha HCIIOJIb30BaHNE CBOMCTB
J0rapupmMoB, IPUMEHEHUE KAJIbKYJIATOPOB JUIsl BEIUUCIICHUS
norapupmoB.JlorapudmrpoBanne u MOTEHIIMPOBAHNE BHIPAKEHUH.
Tema 6.21. Jlorapupmuueckue Copepxanue yueOHOro MmaTepuasa JIP 2,4,23,30
YPaBHEHUS. Omnpenenenue gorapudmuyueckoro ypaBHeHus. CriocoObl perieHnii JorapupMuaeckux
ypaBHeHM. Pemenue gorapugmMuueckix ypaBHeHUH pa3HbIMU criocobamu. OnpezeneHue
Jorapu(pMUUEcKOro HepaBeHCTBA, CIIOCO0kI ero penleHus. Pemenne norapupMuyeckux
HEPABEHCTB.
Tema 6.22.Jlorapudmuueckue Copaepxxanue y4eOHOIro MaTepuasa JIP 2,4,23,30
HEPABEHCTBA. Onpenenenue norapupMUIecKoro HepaBeHCTBa, CIIOCO0BI ero penieHus. Pemenue
Jorapu(pMUUECKUX HEPABEHCTB.
Tema 6.23.1IpakTudeckoe 3aHaTne Copepxxanue yueOHOIro MaTepuaJia JIP 2,4,23,30
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Ne26 «Jlorapudpmuueckue [Tpaktudeckoe 3anstue Ne26 no Teme «Jlorapupmuueckue ypaBHEHUS .

YPaBHEHHUSI».

Tema 6.24.1IpakTudeckoe 3anaTue Copaepxxanue yueOHOro MaTepuasa JIP 2,4,23,30

No27«Jlorapudmuueckue [TpakTrueckoe 3ansTue Ne27 no treme «JlorapupmMuyeckue HepaBEeHCTBA. 2

HEPABEHCTBAY.

Tema 6.25./TuddhepenpoBanue Conep:kanue y4eOHOT0 MaTepuaJia JIP 2,4,23,30

nokaszarenbHOu u norapudmuyeckori | AuddepenunpoBanue nmokasareabHON U J0rapupMuueckont GyHKINH. 2

GyHKIHIA.

Tema 6.26.Pemienue IIpogeccrnoHaILHO-OPHEHTUPOBAHHOE COAEPKAHUE OK 01

npoecCHOHANBHBIX 3ajau. Jlorapugmuueckas crnupaib B apXUTEKTYpe U CTpOUTeNbCTBE. Perienue 3a1au mo teme 2 JIP 2,4,23,30
«Jlorapudmuueckne ypaBHEHUs U HEPABEHCTBAY.

Tema 6.27.1IpakTHueckoe 3aHsITHE Coaep:xxanue yueOHOro MaTepuaJia 2 JIP 2,4,23,30

Ne28«Jlorapudmuueckast pynxmus». | [Ipakruueckoe 3anstre Ne28 o teme «Jlorapupmudeckas GyHKIH.

Paznea 7.

Hauvana maTreMmaTH4ecKoOro 20

a”nagu3a. UHTerpan u ero

NpUMeHeHHe.

Tema 7.1.I1epBooOpa3zHasi. Copaepxxanue ydyeOHOro MaTepuasa JIP 2,4,23,30
[TepooOpaznas. [leppooOpasHble 3neMeHTapHbIX QyHKIMi. [IpaBua BeruncieHus 2
1epBOOOPaA3HBIX.

Tema 7.2.Beruucnenue Copepxanue yueOHOro MmaTepuasa JIP 2,4,23,30

HEONPEIEICHHOTO UHTErpasa. Heonpenenennsiit nuuterpan u ero cBoiicrsa. OcHOBHBIE (OPMYJIBI HHTETPUPOBAHMSI, METOJ 2
HENOCPEACTBEHHOTO MHTETPUPOBAHMSL.

Tema 7.3.1IpakTHueckoe 3aHsATHE Copaepxxanue ydyeOHOIro MaTepuasa 2 JIP 2,4,23,30

Ne29«HeonpeneneHHbI HHTETPAI». ITpakTnueckoe 3ansaTue Ne29 no reme «HeonpeneneHHbI HHTErpa».

Tema 7.4.0npeneneHHbIil HHTETPA, Conep:xanue yueOHOro MaTepuaJia JIP 2,4,23,30

¢dopmyna Hertotona-JleitbHuna. [Tnomanp kpuBonUHEHHOM Tpamneruu. [lonstre 06 onpeneneHHoM uHTerpane. Popmyna 2
Heiotona - JleiiOnuna.

Tema 7.5.Beruncienue Copaepxxanue yyeOHOIro MaTepmuasa 2 JIP 2,4,23,30

OTpE/IeIEHHOTO WHTETpaa. Brruncnenue onpeeeHHOro uHTerpaa.

Tema 7.6.1IpakTrueckoe 3aHsATHE Copepxxanue yueOHOIro MmaTepuasa 2 JIP 2,4,23,30

Ne30«OmnpeieieHHbII HHTETPAIY. ITpakTrnueckoe 3ansaTue Ne30 no reme «OnpeaeseHHbIA HHTETpa».

Tema 7.7.Haxoxaenue mionanu CoaepxxaHue y4yeOHOro MaTepuasa 2 JIP 2,4,23,30
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KPUBOJIMHENHOM Tpaneuuy. OCHOBHBIE CITydaH pacloyOKEHUs IIOCKOH (PUTypBI, aITOPUTM pEIICHHs 3a1a4n Ha
BBIUMCJICHHUE MIJIOIAIHN.
Tema 7.8.1IpakTrueckoe 3aHsTHE Copaepxxanue yueOHOro MaTepuasa JIP 2,4,23,30
No31 «Beruucienue miomaau IIpakTnueckoe 3ansaTue Ned1 no teme «BorruucieHue mionaan KpUBOJIUMHEHHON Tpareum. 2
KPHUBOJIMHEHHOHN TPAIICLIUNY.
Tema 7.9.Pemienue 3anau ¢ IIpodeccnoHaLHO-OPMEHTHPOBAHHOE COIeP:KAHUE OK 01
IIPUMEHEHHUEM HHTETPAJIOB. [Tpumepsl mpuMeHeHus UHTerpaja B (pusuke u reomerpuu. IIpumepsl HCTIONb30BaHUS 2 JIP 2,4,23,30
IIPOU3BOJHOMN JUI HAXO0XACHHS HaWIydllero peleHus B IPUKIagHbIX 3ana4ax. Haxoxnenne
CKOPOCTH JIJIsI TIPOIIecca, 3a1aHHOT0 (YOPMYIION HITH rpaduKoM.
Tema 7.10.IIpakTudeckoe 3anarue IIpodeccnoHaIbHO-OPHUEHTHPOBAHHOE COJIeP:KAHME 2 JIP 2,4,23,30
Ne32«Huterpan u ero npumenenne». | [Ipakruueckoe 3anstue Ne32 o teme «MHTErpai u ero npuMeHEHHE.
Pa3pea 8.
I'eomerpus. Koopaunarel u 22
BEKTOPBI
Tema 8.1. Bexropsl B npoctpanctee. | Coaep:kanue yueOHOro MaTepuajia JIP 2,4,23,30
BexTopsl. Moayne Bektopa. PaBeHcTBO BekTOpoB. Cll0KEHHE BEKTOPOB U YMHOKEHHE 5
BeKTOpa Ha yncio. KommmHeapHsie BEKTOphl. Pa3iioxkeHne BeKTopa 1o 1ByM
HEKOJJIMHEAPHBIM BEKTOpaM.
Tema 8.2.1IpakTnueckoe 3aHsATHE Copepxanue yueOHOro MmaTepuasa 5 JIP 2,4,23,30
No33 «KommHeapHbie BEKTOPBI. [Tpaktuueckoe 3ansTue Ne33 nmo reme «BeKTopbI.
Tema 8.3.KomruiaHapHbIE BEKTOPBI. Copepxanue yueOHOro MmaTepuasa JIP 2,4,23,30
Komrutanapaeie BEKTOpBI. Pasiioxkenne no TpeM HeKOMILTaHapHBIM BekTopam. [IpaBuiio 2
napaJuleJenunena.
Tema 8.4.I1pakTrueckoe 3aHsATHE Copaepxxanue ydyeOHOIro MaTepuasa 2 JIP 2,4,23,30
Ne34«KomnanapHble BEKTOPBI». ITpakTnueckoe 3ansaTue Ne34 o reMe «KommiaHapHbIE BEKTOPBIY.
Tema 8.5.KoopanHaTel TOUKH U Copaepxxanue ydyeOHOro MaTepuasa JIP 2,4,23,30
KOOpJMHATHI BEKTOPA. Koopaunats! u BeKTOpHI. JleKapTOBBI KOOpAUHATHI B IIpocTpaHcTBe. DopmMyna paccTosHUsA
MeXy IBYMs ToukaMu. Popmyna paccmosiHus om mouku 0o naockocmu.llpoexius BekTopa 2
Ha ocb. KoopaMHATHI BEKTOpA, CBSI3b MEX]ly KOOpPIANHATaMHU BEKTOPA U KOOPAWHATAMHU
Touek./[eficTBUS ¢ BeKTOpamu, 3alaHHBIMH KOOPJIMHATAMH.
Tema 8.6.1IpakTrueckoe 3aHsATHE Copnepxanue yueOHOro MmaTepuasa JIP 2,4,23,30
Ne35«KoopauHaThl TOUKH U IIpaktrueckoe 3ansaTue Ne35 no reme «KOOpIMHATEI TOUKH U BEKTOPa. 2

BCKTOPA».
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Tema 8.7. CxanspHoe npoussenenue | Coaep:kaHue yueOHOro MaTepuasa JIP 2,4,23,30
BEKTOPOB. VYron mexay Bektopamu. CkasipHoe npou3BeaeHue BeKTopoB. dopMmyna J1st BHIUKUCIEHUS 2
YIJI0B MEXKAY OPSIMBIMU U TUIOCKOCTSIMU B IIPOCTPAHCTBE.
Tema 8.8. JIBrkenus. Coaep:xxanue yueOHOro MaTepuaJia JIP 2,4,23,30
BekropHoe ypaBHEHHE IPAMOM U INIOCKOCTH. Vcnosib30BaHuEe BEKTOPOB IIPH JI0KA3ATEIbCTBE 5
TEOpeM cTepeoMeTpun. [lonamue o cummempuu 8 NPOCMpaHcmee(YyeHmpanbHas, 0cesas,
3epranvras). llapannenbHblid mepeHoc.
Tema 8.9. [IpakTnueckoe 3ansaTHE CopepxxaHue y4eOHOIro MaTepuasa 2 JIP 2,4,23,30
No36 «[Ipou3BeicHIE BEKTOPOBY. [Tpaktuueckoe 3anstue Ne36 no reme «lIpousBenenre BEKTOPOBY.
Tema 8.10. Pewienue IIpodeccnoHaIbLHO-OPHMEHTHPOBAHHOE COIePsKAHUE JIP 2,4,23,30
npoeCCHOHATBHBIX 3ajad. BektopHoe mpocTpaHCcTBO B Mpo(hecCHOHANBHBIX 3a/1a4ax. Pemenne 3a1ay mo reme 9
«KoopauHate! 1 BeKTOpbI». Mcronp30BaHre KOOPAUHAT U BEKTOPOB IIPU PELIEHUN
MaTeMaTUYECKUX U MPHUKIAIHBIX 3a]au.
Tema 8.11.1IpakTrueckoe 3aHsATHE Coaep:xanue yueOHOro MaTepuaJia 2 JIP 2,4,23,30
Ne37«KoopauHaTel U BEKTOPBI». ITpakTueckoe 3anstue Ne37 no reme «KoopauHaThl U BEKTOPBD».
Paznen 9.
I'eomeTpusi. MHOTOrpaHHUKH. 40
Tema 9.1. IlonsTre MHOrOrpanHuka. | Cojaep:kaHue yueOHOro MaTepuasa
Muororpanauku. Bepiumsel, peOpa, rpaHu MHOTOrpaHHUKa. Pazeepmxa. Muozoepanmvie 2 JIP 2,4,23,30
yenwvl. Boinyxknvie munocoepannuxu. Teopema Dunepa. llapannenenunen. Kyo.
Tema 9.2.1Ipu3ma. Copepxanue yueOHOro MmaTepuasa
[Tpu3sma, ee ocHOBaHus1, OOKOBbIE pedpa, BbICOTA, OOKOBas MOBEPXHOCTh. [Ipsimast u 2 TP 2.4.23.30
HakJIOHHas npusMa. [IpaBunbHas npusma. Penienne THIIOBBIX 3a/1a4 HA BBIYMCIEHUE T
IJIONIA/IM TOBEPXHOCTU PU3MBI.
Tema 9.3.1Tupamua. Copepxanue yueOHOro Mmarepuasa
[Tupamuna, ee ocHoBaHUE, OOKOBbIE pedpa, BbICOTa, OOKOBAsl TIOBEPXHOCTb. TpeyronbHast
nupamuja. [IpaBunbpHas nupamuaa. ¥YceuenHas nupamMua. CeueHnss MHOTOTPaHHUKOB. 9 TP 2.4.23 30
[Toctpoenue ceuenuii. [IpencraBnenre o MpaBMIBHBIX MHOTOTPAHHHUKAX (TETpadap, KyoO, >
OKTasIp, 10JIeKadip U ukocayap). CuMmeTpus B KyOe, B mapajiesienue/ie, B Ipu3sMe u
nupaMu/ie.
Tema 9.4.1IpaBunbHble Copepxanue yueOHOIo MaTepuasia
MHOTOTI'PaHHUKH. Ceuennst MHOrorpanHukoB. [loctpoenne ceuennii. [IpencraBnenre o mpaBUIbHBIX 2 JIP 2,4,23,30

MHOTOTpaHHHKaX (TeTpa’ip, Ky, OKTayap, JoJeKa’Ip U ukocayap). Cummerpus B Kyoe, B
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napajuleJienunesie, B Ipu3Me U Nupamuie.
Tema 9.5.1IpakTnueckoe 3ansATHE Coaep:xxanue yueOHOro MaTepuaJia JIP 2.4.23.30
Ne38«IIpusma u nupamuga. ITpakTueckoe 3ansatue Ne38 o reme «lIpusma u nupamugar. P
Tema 9.6.Pemienue 3anau Conep:kanue y4eOHOT0 MaTepuaJia
Pemenue 3agau no reme «MHOrorpaHHuKn». MCroap30BaHle TEOPUH IO MHOTOIPAHHUKAM JIP 2,4,23,30
IPY PELICHUH NPUKIAIHBIX 3a]1a4.
Tema 9.7.IIpakTrueckoe 3aHsATHE Copaepxxanue yueOHOIro MaTepuasa
JIP 2,4,23,30
No39«MHororpaHHUKN. ITpakTueckoe 3anarue Ne39 no reme «MHOTOIrpaHHUKI.
Tema 9.8. LHynmunmp. Coaep:xanue yueOHOro MaTepuaJia
Tena u noBepxHoctu BpaueHus. Lunuaap u konyc. OcHOBaHMe, BbICOTa, OOKOBas TP 2.4.23.30
MIOBEPXHOCTh, O0pasyromas, pa3Beptka. Ocesvie ceuenus u ceuenus, napaienbhsle T
OCHOBAHUIO.
Tema 9.9. Konyc. Copepxanue yueOHOro MmaTepuasa
Konyc. Yceuennsiit konyc. OCHOBaHHE, BBICOTa, OOKOBAs MOBEPXHOCTh, 00pa3yroIasi, TIP 2.4.23.30
pa3BepTKa. Dununc, eunepboia, napabona Kaxk cevenus konyca. Llununopuueckue u >
KOHUYeCKUe N08epxXHOCMU.
Tema 9.10.IIpakTrueckoe 3aHsiTUE Coaep:xxanue yueOHOro MaTepuaJia JIP 2.4.23.30
No4Q«llumuuap, KOHYC». [TpakTudeckoe 3ansTue Ned0mo Teme «[wmHIp, KOHYCY. T
Tema 9.11.Cdepa u map. Copepxxanue yueOHOro MmaTepuasa
[Tap u cdepa, ux ceuenus. Kacarenbnas miockocts k chepe. Chepa, snucanuas 6 TIP 2.4.23.30
MHO202PAHHUK, chepa, ONUCAHHASA OKOJO MHO202pAHHUKA.Y paBHEHUS cepsl u niockocmu. T
B3aumnoe pacnonoxenue cheprl u miockoctu.[lnonaas noBepxHoctu chepsl, mapa.
Tema 9.12.Pemenue 3anau. Copepxanue yueOHOro Mmarepmuasa
[Tnomany noBepxHocTe KOMOMHUPOBAHHBIX FEOMETPHUUECKUX Tell . CBONCTBO OMCCEKTPUCHI
yIJ1a TpeyrojibHuKa. Pernienne TpeyronbHUKOB. Berunciaenne OuccekTpuc, MeiuaH, BbICOT, TP 2.4.23.30
pPaAnyCcOB BIMCAHHON M ONMCAHHON OKPYXKHOCTEH. DOpMyIIbI IIOMAAN TPEYTOJIbHUKA: T
¢dopmyna ['epoHa, BeIpakeHHE IUIOLIAIM TPEYTOIbHUKA Yepe3 paJnyc BIMCAHHON U
ONMCAHHOM OKpYXHOCTE!. PelieHne THIIOBBIX 3a/1a4.
Tema 9.13.IIpakTHueckoe 3aHsATHE Copaepxxanue yyeOHOIro MaTepmuasa
JIP 2,4,23,30
Nod1«Cdepa, mapy. [Tpaxtuueckoe 3anstue Nedl o reme «Cdepa, mapy.
Tema 9.14.06bM NpSIMOYTOIBHOTO Copnepxanue yueOHOro MmaTepuasa
napajuiefenunesaa, npsMoi npusmsl, | OOBEMBI TeJ U IUIOMIAIU UX TOBepxXHOCTeH. [lonamue 06 obveme mena. OmuouieHue JIP 2,4,23,30

WIAH]IPA.

06bem08 no0obHbIX mel. BeluuciieHne yrioB ¢ BEpIIMHOM BHYTPH U BHE Kpyra, yria Mexy
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XOPJAOHW U KacaresibHOW. TeopeMa 0 Mpou3BeAeHUH OTPE3KOB XopA. Teopema o KacaTesIbHOU U
cekymel. Teopema o cyMMe KBaapaToB CTOPOH U AMAroHajell mapauienorpaMmma.
Tema 9.15. IIpakTuueckoe 3aHsTHE IIpogeccrnoHaILHO-OPHEHTUPOBAHHOE COAEPKAHUE 2 JIP 2.4.23 30
Nod2«O06BEMBI MHOTOTPAaHHUKOB). ITpaktrueckoe 3ansaTue Ned?2 no reme «OOBEMBI MHOTOTPAHHUKOB)). T
Tema 9.16.00bEM HaKITOHHOK Copaepxxanue yueOHOIro MaTepuasa
MIPU3MBI, TUPAMUJIBI U KOHYCA. ®opmyisl 00beMa NUpaMuIbl U KoHyca. DopMysibl IUIOMIAIM TOBEPXHOCTEH IUIUHAPA U 5 TP 2.4.23.30
KoHyca. aTerpansHas ¢popMyiia o0bemMa: BEIYUCICHHE 00BEMOB TEJ MO TUIOMIASM €T0 >
napauIeNIbHBIX CeUEeHUH.
Tema 9.17. O6béMm mapa u wiomaas | Coaep:kaHue yuedOHOro MaTepuasia
cepsl. ®opmynsl 06beMa 1mapa u miomaan chepsl. O6bEM IAPOBOTO CErMEHTA, IIAPOBOTO CIOA, 2 JIP 2,4,23,30
CEKTOopa.
Tema 9.18.1Togo0ue Te. Coaep:xxanue yueOHOro MaTepuaJia 5 JIP 2.4.23.30
[Togo6ue e »TT
Tema 9.19. Pemenue Copepxxanue yueOHOro MaTepuasa
npodeccuoHaNbHBIX 3ajad. Pacyer o6beMa BMECTUMOCTH BelllecTB. BriricanHble U OMMCAHHBIE MHOTOYTOJIbHUKH.
CBolicTBa U NPU3HAKY BIMCAHHBIX U ONKMCAHHBIX YETHIPEXYrOJIbHUKOB. | eoMeTprueckue
MecTa Touek. PelieHue 3a1a4 ¢ MOMOIIBI0 TEOMETPUUECKUX MpeoOpa3oBaHuil U 2 OK 02
reoMeTpuueckux Mect.Teopema Yesvl u meopema Menenas. dnnunc, eunepbona, napabona JIP 2,4,23,30
Kak ceomempuyeckue mecma moydex. Hepazpewumocms Knaccuueckux 3a0a4 Ha
nocmpoenue.Kelc — craguu «PelieHne TUIOBBIX 3a/1a4 Ha BBIYUCIEHUE IUIOMAACH 1
00BEMOBY.
Tema 9.20. [IpakTrueckoe 3aHsTHE Copaepxxanue yuyeOHOIro MaTepuasa 5 TIP 2.4.23.30
Ne43«O06BEMBI TEM. ITpaktuyeckoe 3anstue Ne43 no Teme «OOBEMBI TEI». CT
Paznea 10.
YucsioBbie U GYKBEHHbIE 18
BbIpazkeHns. KomiiekcHble yncJa.
Tema 10.1. KoMmiuiekcHsle uncna u Copaepxxanue yyeOHOIro MaTepmuasa
apudmeTryecKue ornepamnu HaJ KommuiekcHble uncna. ['eoMmerpuueckas HHTEpIpETals KOMIJIEKCHBIX YHCE. 9 TP 2.4.23 30
HUMH. JleiicTBUTENbHAS U MHMMAsl YaCTh,MOAYJIb U ApIYMEHT KOMIUIEKCHOTO uyncia. KoMmuekcHo »UTT
COTIPSKEHHBIE YHCIIA.
Tema 10.2. KoMmiekcHble uncna. Copepxanue yueOHOro MmaTepuasa
Tpuronomerpuyeckasi popMa 3arucu KOMIUIEKCHBIX yncelnl. Apudmernyeckue nelcTBUs Haj 2 JIP 2,4,23,30

KOMIIJICKCHBIMU YN CJIAMHU B PA3HBIX (I)OpMaX 3alrcHu.
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Tema 10.3.IIpakTudeckoe 3anarue Copaepxxanue yueOHOro MaTepuasa
Ne44«JleiicTBUS ¢ KOMIIICKCHBIMH [IpakTuueckoe 3ansatue Ned44 no teme «/lecTBUSI C KOMILUIEKCHBIMU YHCJIaMH B JIP 2.4,23,30
qHCIaMy B alireOpandeckoi popmey. | anreOpandeckoi popmey.
Tema 10.4. KommuiekcHsle yncia u Coaep:xxanue yueOHOro MaTepuaJia JIP 2.4.23.30
KBaJIpaTHbIC YpaBHEHMUSI. Pemenue kBaapaTHBIX ypaBHEHUI C OTPULIATENIbHBIM TUCKPUMUHAHTOM. CTT
Tema 10.5.1IpakTrueckoe 3aHsTHE Conep:kanue y4eOHOT0 MaTepuaJia
Ne45«KBanpatHble ypaBHEHHUS C [TpakTueckoe 3ansatue Ne45 o reme «KBagpaTHble ypaBHEHMSI C OTPULIATEIILHBIM JIP 2,4,23,30
OTPHUIATENLHBIM JTUCKPUMUHAHTOMY. | JTUCKPUMHHAHTOM.
Tema 10.6.Bo3Benenue Coaep:xanue yueOHOIro MaTepuaJia
KOMILIEKCHOTO YHCJIa B CTEIEHb. Boszseoenue 6 namypanvnyto cmenens (ghopmyna Myaspa). Ochosnas meopema anzedpul. TIP 2.4.23.30
W3Bneuenue KopHeil U3 A
KOMIUJIEKCHOTO YHUCIIA.
Tema 10.7. [IpakTuueckoe 3ansTHE Copepxxanue yuyeOHOIro MaTepuasa
Ne46 «Bo3BeaeHne KOMILUIEKCHOTO [Ipaktuueckoe 3anstue Ned6 no remMe «Bo3BegeHrEe KOMIIJIEKCHOT'O YUCIIA B HATYpalbHYIO JIP 2,4,23,30
4lCJla B HATYPAJIbHYIO CTEIIEHbY. CTETIEHbY.
Tema 10.8. ®opmsl 3anucu Copepxanue yuyeOHOro MaTepuasa
KOMIIJIEKCHBIX YHCEIL. Anrebpanyeckas 1 TPUTOHOMETpUYECcKast (POPMBbI 3aITMCH KOMILIEKCHBIX YHCEIL. JIP 2,4,23,30
ApudmeTrnueckue NeiCTBUS HaJl KOMIUIEKCHBIMU YHCIaMH B pa3HbIX (hopmax 3amuc.
Tema 10.9. IIpakTnueckoe 3ansTHe IIpodeccnonaIbHO-0PHEHTUPOBAHHOE COAEPIKAHUE
Nod7 «JlevicTBust Hag KoMIieKCHBIMU | [IpakTuueckoe 3anstue Ne47 mo teme «JlefcTBus HaJl KOMITJIEKCHBIMU YUCJIAMH B Pa3HBIX JIP 2,4,23,30
YHCIaMHU B pa3HbIX popMax 3anucuy. | hopMmax 3almuchy.
Paszpen 11.
JIeMeHTbI KOMOMHATOPHUKH,
CTATUCTUKHU U TEOPHH
BeposiTHOCTE. OCHOBHBIE NOHATHS
KOMOMHATOPUKH.
Tema 11.1. OcHOBHBIE IOHATHSA Copaepxxanue yyeOHOIro MaTepmuasa
KOMOMHATOPUKH. [TooyepeaHslit 1 OJTHOBPEMEHHBIN BHIOOP HECKOIBKUX 3JIEMEHTOB U3 KOHEYHOI'O MHOKECTBA.
dopmyIia ynciIa NepecTaHOBOK, COUETaHUH, pa3MelieH!. Perenne KoMOMHATOPHBIX 3aj1ay. JIP 2,4,23,30
®opmyna ounoma HerotoHa. CBolicTBa OMHOMHANBHBIX KOA(GumeHToB. TpeyroibHuk
ITackas.
Tema 11.2.1IpakTudeckoe 3aHaTue Copaepxxanue y4yeOHOIro MaTepuasa
JIP 2,4,23,30

Ned8 «IlepecTaHOBKH, pa3MEIICHNUS,

HpaKTI/I‘-ICCKOe 3aHgaTe Ne48 mo Teme ((HCpCCTaHOBKI/I, PasMCIICHUA, COUYCTAHUS).
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COUYETAHUSI.
Tema 11.3.Pemenue 3anau. CopnepxxaHue y4eOHOTro MaTepuasa 2 OK 05
Pemenne koMOMHATOPHBIX 3a7a4. JIP 2,4,23,30
Tema 11.4.1IpakTrueckoe 3aHsTHE IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJAEPKAHNE
2 JIP 2,4,23,30
Ned49 «KomOuHaTopukay. [Tpaktuyeckoe 3anstue Ne49 no teme «KomOuHaToprkay. >
Pa3zpen 12.
DJieMeHTbl KOMOMHATOPHUKH,
CTATUCTUKHU H TEOPUH 10
BeposATHOCTE.OCHOBHbBIEC TOHATHUS
TeOPHUHU BEPOSITHOCTEIN.
Tema 12.1. OcHOBHbBIE IOHATHS Copepxxanue yueOHOIro MaTepuasa
TEOPHUH BEPOATHOCTEH. DneMeHTapHbIe U CI0XKHbIE cOOBITUS. PaccMoTpeHue ciyyaeB U BEPOSITHOCTh CyMMBI
HECOBMECTHBIX COOBITH, BEPOATHOCTH POTUBOIIONIOKHOTO COObITUS. [loHamue o
Hezasucumocmu cobvimuii. Bepossmuocme u cmamucmuyecKkas 4acmoma Hacmynjienus 9 OK 07
coovimus. Knaccuyeckasi BEpOSTHOCTHAsI CXeMa /Il paBHOBO3MOXKHBIX UcTibITaHUH. [TpaBuio JIP 2,4,23,30
reOMEeTPUUECKUX BeposiTHOCTEH. Mcrnonb30BaHne KOMIBIOTEPHBIX TEXHOJIOTUH JUIsl CO3/1aHUS
0a3pl naHHbIX. BepostHOCcTHAs cxema bepuymin, Teopema bepnyiiu, nonstue
MHOTOTPaHHMK PacIpeICIeHHUs.
Tema 12.2.IIpakTudeckoe 3aHaTue Copaepxxanue yuyeOHOIro MaTepuasa 5 TIP 2.4.23 30
Neb50 «Teopust BeposITHOCTEI . ITpakTnueckoe 3ansaTue Ne50 o reme «Teopust BEpOSITHOCTEN . »T
Tema 12.3.051eMeHTEI Copepxanue yueOHOro Mmarepuasa
MaTeMaTU4eCKOW CTaTUCTUKH. Tabmuunoe u rpaduyeckoe MpeACTaBICHUE TaHHBIX. Yucnogvlie xapakmepucmuxu psoos 2 JIP 2,4,23,30
OQHHUIX.
Tema 12.4.IIpakTudeckoe 3aHaTue Copaepxxanue yuyeOHOIro MaTepuasa 2 OK 03
No51 «MartemaTtnueckas cratuctukay. | [Ipaktuueckoe 3anstre NoS1 mo treme «MaTemaTndeckast CTATUCTHKAY. JIP 2,4,23,30
Tema 12.5.Pemienue IIpojeccrnoHa/IbLHO-OPHEHTUPOBAHHOE COAEPKAHUE 5 OK 01
npoecCHOHATIbHBIX 3aJ1au. BeposTHOCTH B 3a/1a4ax TEXHOJIOTHYECKOTO MPpOoduiIs. JIP 2,4,23,30
Paszpnen 13. 18
YpaBHeHHS U HEPABEHCTBA.
Tema 13.1. O6uue Metoasl petieHus | Coaep:kaHue yueOHOro MaTepuasa
YPaBHEHHUH. Pemienune panroHanbHbIX, OKa3aTeIbHBIX, JIOTAPU(YMUUECKUX U TPUTOHOMETPUIECKUX 2 TP 2.4.23 30
$4523,

YPaBHEHUI U HEPABEHCTB. Pelienne nppanvoHaIbHbIX YPABHEHUNU
Hepasercma.PaBHOCUIIBHOCTD ypaBHeHHH. Mcnionb30Banue cBoicTB U rpadukoB GyHKIMN
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1 2 3 4
IIPU PELICHUN YPABHECHUM.
Tema 13.2.IIpakTudeckoe 3anaTue Coaep:xxanue yueOHOro MaTepuaJia 5 JIP 2.4.23.30
Neb52 «Pemienne ypaBHEHHID. ITpakTueckoe 3ansaTue Ne52 no reme «PenieHue ypaBHEHUIN. T
Tema 13.3. O6mue metos! pemienus | Coaep:kaHue y4eOHOro MaTepHajia
HEPABEHCTB. JlokasarenbcTBa HepaBeHCTB. HepaBeHCTBO 0 cpeiHeM apupMETUIECKOM U CpEeTHEM
T€OMETPUUYECKOM JIBYX UHcell. PereHune pamoHaibHbIX, TOKA3aTeNIbHBIX, JOTapu()MHUICCKIX 2 JIP 2,4,23,30
Y TPUTOHOMETPUYECKUX HEPABEHCTB. PelieHre nppanrnoHalbHbIX
HepaBeHCTB.PaBHOCHMILHOCTH HEPABEHCTB.
Tema 13.4. Pemenuie ypaBHeHUl U Copaepxxanue y4yeOHOIro MaTepuasa
HEPABEHCTB. Hcnonp3oBanue cBOMCTB U rpadukoB (PYHKUUN IPU PEIICHUU YPaBHEHHUH U HEPABEHCTB.
Merton untepBaiioB. 300pakeHre Ha KOOPAMHATHOM MIIOCKOCTH MHOYKECTBA PEIICHUN
YpaBHEHUI U HEPABEHCTB C ABYMS IEPEMEHHBIMU U X cUCTeM. Pelienue ypaBHeHUN 1 2 JIP 2,4,23,30
HEPaBEHCTB C MOAYJIEM, PACKPBIBasi MOAYJb IO ONPEACTICHNIO, TPAQUUECKH U UCTIOIb3Ys
CBOICcTBa (PYHKIIMIA BXOJSAIINX B BhIpakeHHe. PellieHrie ypaBHEHUN U HEPABEHCTB C IBYMs
NIEPEMEHHBIMH.
Tema 13.5. [IpakTuueckoe 3aHsTHE Coaep:xxanue yueOHOro MaTepuaJia 5 JIP 2.4.23.30
No53 «Pemenne HepaBEHCTBY. [Tpaktuueckoe 3anstue Ne53 no reme «PereHue HepaBEHCTBY. >
Tema 13.6. CricTeMbl ypaBHEHUIA. Copaepxxanue ydyeOHOIro MaTepuasa
3ana4yu ¢ mapameTpamu. OcHOBHBIE IPUEMBI PELICHUS CUCTEM YPaBHEHMI: MOACTaHOBKA, AJIreOpandecKoe CI0KEeHHE,
BBEJICHNE HOBBIX IIEPEMEHHBIX. PABHOCUIIBHOCTh YpaBHEHHU, HEPABEHCTB, CUCTEM. Pemenue 2 JIP 2,4,23,30
CUCTEM YPaBHEHUH C ABYMs HEM3BECTHBIMHU (IIpocTelIMe TUIIbl). Pemenue cucrem
HEPABEHCTB C OJIHOM NEPEMEHHOM.
Tema 13.7. IIpakTuueckoe 3aHsTHE Copepxanue yueOHOro Mmarepuasa 5 TIP 2.4.23.30
No54 «Cuctembl ypaBHEHUN. [Tpaktuueckoe 3anstue Ne54 o reme «CuctemMbl ypaBHEHUN Y. >
Tema 13.8. IIpakTnueckoe 3ansTHE Copepxanue yueOHOIro MaTepuasa 5 TIP 2.4.23.30
No55 «ITapameTpsi». [Tpaktuueckoe 3anstue Ne55 o reme «IlapameTpsiy. T
Tema 13.9.Pemienune IIpojeccnoHaILHO-0PHEHTHUPOBAHHOE COAEPKAHUE
npodeccuoHanbHbIX 3ajad. HaxoxneHrne Hen3BeCTHOM BETMYMHBI B 3ajjauax TexHojoruyeckoro npoduis Ilpumenenne 9 TP 2.4.23 30
MaTeMaTHYECKUX METOJIOB JJISl PEIICHUS COAEPIKAaTENIbHBIX 3a/1a4 U3 Pa3InYHbIX 00JacTel »UTT
HAyKH U npakTuku. MHTepnperanus pesyabTaTa, yueT pealbHbIX OrpaHUYeHHH.
Paznea 14.
Yucnosbie U OyKBeHHbIE 14

BbIPAXKCHHUS. MHoro4jeHsbl.
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Tema 14.1. MHOrouseHs! 0T 01HON Copaepxxanue yueOHOro MaTepuasa
MePEMEHHOM. MHorouieHsl OT OAHON nepeMeHHOU. [[eTuMocTh MHOTOUWIEHOB. JlerieHne MHOTOYICHOB C
ocTaTkoM. ParroHanpHble KOPHU MHOTOYJICHOB C TeNIbIMH K03 dummentamu. Cxema 2 JIP 2,4,23,30
T'opnepa. Teopema be3y. Uncio kopHeit MHOTousieHa. @DOpMyIibl COKPAILIEHHOTO YMHOXEHHUS
JUIs crapmux creneneil. buaom HeroTona.
Tema 14.2. MHOrO4JIEHBI OT Conep:kanue y4eOHOT0 MaTepuaJia
HECKOJIbKUX MEePEMEHHBIX. MHocounenvl om HeCKOIbKUX NePeMEeHHbIX, CUMMempuiecKue MHo2041eHbl. MHOTOUJIEHBI OT 2 JIP 2,4,23,30
JIBYX NIEPEMEHHBIX.
Tema 14.3. [IpakTuueckoe 3ansTHE Copepxanue yuyeOHOro MaTepuasa 2
JIP 2,4,23,30
No56 «MHorowyieHs». IIpakTuueckoe 3anstue Ne56 no reme « MHOTOWIECHBI». »TT
Tema 14.4. YpaBHEeHUsI BBICIINX Copepxxanue yueOHOTro MaTepuasa
CTEIICHEH. Pemenne ypaBHEHMI BBICIIUX CTENEHENH: METOAOM Pa3JI0KEHHs] HA MHOKUTEIU U METOJIOM 2 JIP 2,4,23,30
BBEJICHNS] HOBOW IIEPEMEHHOM; METOJI pEHICHUSI BO3BPATHBIX YPaBHEHUM.
Tema 14.5. [IpakTuueckoe 3aHsTHE Coaep:xanue yueOHOro MaTepuaJia 5 JIP 2.4.23.30
Ne57 «YpaBHeHus BeICIINX IIpakTnueckoe 3aHsTue Ne57 «YpaBHEHMS BBICHIMX CTEIIEHEN). »TT
CTEIICHEN». CamocrosiTeibHas padota odyuyarommxcs: Ne41 1
Perenne sKx3amMeHaIIMOHHBIX 3a7a4 10 TeMe «MHOTOUWJICHBDY.
Tema 14.6. Pemenue IIpojeccrnoHa/IbLHO-OPHEHTUPOBAHHOE COAEPKAHUE
npodeccroHaNbHbBIX 3ajad. HaxoxneHrne Hen3BeCTHOM BEMUYHMHBI B 3a7]auax TeXHOJIOru4eckoro nmpodums. Pemenue 2 JIP 2,4,23,30
ypaBHEHUH BBICHINX CTENICHEN Pa3IMYHBIMU METOJIAMHU.
Tema 14.7. O60061eHEe U Copepxanue yueOHOro MmaTepuasa 5 TIP 2.4.23 30
CHUCTEMATH3AINI SHAHUMN. O6o006menue u cucreMarusanus 3Hannii. [logsenenue uroros 3a Il cemectp. »ET
Bcero: 306
[IpomMexyToYHas aTTeCTalUs 34
IIpomMe:xxyTouHasi aTTecTanus: NucbMeHHbI dxk3ameH (I cemecmp)
IIpomexyTouHas arrecTanusi: nucbMeHHbIi d3x3amen (11 cemecmp)
Hror 340

Jis XapakTepUCTUKU YPOBHS OCBOCHMS y4eOHOT0 MaTepualla UCIOJIb3YIOTCS CIelylolue 0003HaueHus:

1. — o3HaKOMUTEINBHBIN (y3HaBaHUE paHEe U3yUYEHHBIX OOBEKTOB, CBOIMCTB);

2. — penpOAYKTHUBHBIHN (BBIMOIHEHUE JIEATETBHOCTH 10 00pas3Ily, UHCTPYKIUH WIH O] PYKOBOACTBOM);

3. — IPOAYKTUBHBIH (TUTAHUPOBAHUE U CAMOCTOSITEIILHOE BBITTOJTHEHHE JICATEIILHOCTH, pEIIeHIE TPOOJIEMHBIX 3a7adq).
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3. YCJIOBUSA PEAJIM3AIIMHA ITPOTPAMMBI YYEBHOM JUCIHATLIMHBI

3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MATePHAJIbHO-TEXHUYECKOMY 00ecie4eHH 0

VYuebHas TUCHUIUIMHA PeAIn3yeTcs B ydeOHOM KaOMHETe MPUKIIAIHON MaTeMAaTUKH.

O06opynoBaHue yueOHOT0o KabuHeTa:

— II0CaJI0YHbIE MECTA 10 KOJIMYECTBY 00YyUaroIIUXCs;
— pabouee MeCTO IpenoaaBaTes;
— METOJIMYECKHE MaTepHallbl 10 AUCHHUILINHE;

Texnuueckue cpeiacTBa oO0yyeHHs paboyero Mecrta IpenojaBaTelii:  KOMIIBIOTEPHOE
o0opy/oBaHne, KOTOpOE IOHKHO COOTBETCTBOBAThH COBPEMEHHBIM TpPEOOBaHUSM O€30MaCHOCTH U
HaAEKHOCTH, IMpelycMaTpuBaTh BO3MOXKHOCTh MHOTO(YHKIIMOHAIBHOTO HCIOJB30BaHUs KaOWHETa, ¢
LENBI0 U3YYCHHs] COOTBETCTBYIOIIEH TUCHMIUIMHBI, MYJIbTHUMEAMHHOE 00OpydOBaHUE (IIPOEKTOP U
MPOEKIIMOHHBIN IKpaH WK UHTEPAKTUBHAS JI0CKa), JOKAJIbHAs CETh C BBIXOJOM B Internet.

HaumeHoBaHue cHenuMagbHOrO TIOMEIICHUS: TIOMEIIEHHE JUIS CaMOCTOATENbHON paboThl,
YuranpHeli 3a1. OCHAIIEHHOCTh: pabodee MecTo, KOMIbIOTEp (HOYTOYK) € AOCTYyNoM K ceTu «HTepHeT»
u OUOC.

HaumeHoBaHue crelalbHOTO MOMEIICHUS: yueOHasi ayAUTOPUsS IS TPOBEACHUS MPAKTUYECKUX
3aHATUH, TPYNIOBBIX KOHCYJAbTAMK, WHIMBUAYAJIBHBIX KOHCYJIBTAIlMH, TEKYIIETO KOHTPOJI,
MIPOMEXYTOUHOM aTTecTanuu, YdeOHas ayAUTOPHUH, OCHAIIEHHbIE OOOpPYAOBaHHWEM U TEXHHUYECKHUMHU
cpeactBamu oOyuenus. OcHameHHOCTh: KomrmekT ydeOHOM wMebenn, HOYTOYK, TNPOEKIIMOHHOE
o0opynoBaHue (MyJIbTUMEIUINHBIA TPOEKTOP U IKPaH).

IlepeyeHb JTHIIEH3NOHHOTO M CBOOOJHO PACIPOCTPAHSEMOr0 POrPAMMHOI0 o0ecreYeHns :

Microsoft Office 2010 Professional Plus (ITakermporpamm Word, Excel, Access, PowerPoint,
Outlook, OneNote, Publisher)

Microsoft Office 2007 Professional (ITakermporpamm Word, Excel, Access, PowerPoint, Outlook,
OneNote, Publisher)

Microsoft Windows 10 Professional 64-bit Russian DSP OEI

Microsoft Windows 7/8.1 Professional

CepBucsi2MMOCOpUTIC

AutoCAD

KOMIIAC-3D

IIpu u3yvyeHun IMCHUILIHHBI B (popMaTe 3J1eKTPOHHOI0 00y4yeHus ¢ ucnoan3zosanuem 10T

HeorpanuuenHass BO3MOXXHOCTb JlocTymna oOyuatomierocss k OMOC u3 moboit Touku, B KOTOPOH
UMeeTCsl JOCTYIl K HH(POPMALMOHHO-TEIEKOMMYHUKAIMOHHOW cetn «lHTepHeT» (nmamee - ceThb
«MHTEpHET»), KaK Ha TEPPUTOPUU OPTaHU3ALMH, TaK U BHE €e.

Hoctyn x cuctemam BuaeokoHdpepeHrcBsazu DNOC (MmoOumbHast U IEKCTOMHAS BEPCUU WIIH KE
BEO-KJIMEHT).

3.2. UuopmannoHHOe o0ecniedeHre peajn3aluu NPOrpaMmMbl

Jns peanuzauuu mporpamMmbl OMOIMOTEUHBIN (DOHI 00pa30BaTENbHON OpraHU3alluu J10JIKEH
UMETh MeYaTHbIe U/WIH 3JEKTPOHHbIE 00pa3oBaTeIbHble U HH(POPMAIIMOHHBIE PECYPCHI, PEKOMEH1yeMble
JUIS MCIIOJIb30BAaHUs B 00pa30BaTEeIbHOM MPOIIECCE.

ITepeyennb pexoMeHayeMbIX y4eOHBIX M3AaHUH, JONOJHUTEIbHON JuTepaTtypbl UHTEpHeT-
pecypcoB, 6a3bl JaHHBIX 0M0JINOTEYHOT0 (POHAA:

OcHOBHBIC HCTOYHHMKH:

1. Mopakosuu A.I'. MaremaTuka: anredpa ¥ Hayajlla MaTeMaTHYECKOrO aHajin3a, T€OMETpUs.
Anrebpa u Havanma MaremaTudeckoro aHammsa 10- 11 kmaccel: yueOHUK A 00I1e00pa3oBaTENbHbBIX
opranu3aiuii: 6a3oBblii ypoens: B 2 4. U. 1/ A.I'. Mopakosuy, I1.B. CemenoB, —11-e u3n., crep. — M.:
MmuemosuHa, 2022. — 448c.

2. MopakoBuu A.I'. Maremaruka: anaredpa ¥ Hayajla MaTeMaTHYECKOTO aHalIHW3a, FeOMEeTpusl.
Anrebpa u Havaia maremaruuyeckoro anamusza 10- 11 kmaccel: yuyeOHUK 171 0011eoOpa3oBaTeIbHBIX
opranuzanuii: 6a3oBblii ypoBeHb: B 2 u. Y. 2 / [A.I'. Mopakosuu u jap.]; noxa pea. A.I'. Mopakosuda. —11-
e u3a., crep. — M.: Muemo3suHa, 2022. — 271c.
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JlonoJTHUTeIbHbIe HCTOYHMKH (U151 BHITIOJTHEHUSI BHEAYIUTOPHON CAMOCTOSITEIILHON pabOTHhI):

1. AnexkcanmpoB A.Jl. Maremarnka: anrebpa W Havajga MaTeMaTHYeCKOTro aHanuza. ['eomerpus. 10-11
KJIacchl: y4eb./uis obmeoopazoBar. Opranuzanmii: 6a30Bblid U yriryoln. ypoBHu / A.Jl. AnekcaHapos,
A.JIL. Bepuep, B.1. Peixuk. — 3-e uza. — M.: IIpocsemnienne,2018. — 255 c.

2. bammaxos, M.1. Matemaruka: yueOHUK [DaexkTpoHHBIN pecypc] / M. . bammakoB —2-¢ u3n., crep.
— MockBa: KHOPVYC, 2021. — 394 ¢. — (Cpennee mpodeccuoHaibHoe oOpa3zoBaHue). Pexxum
noctyna: https://book.ru/book/939220

Ilepuoguyeckune U3IaHUA:
Hayka u xu3Hb

Ponuna

DKOHOMMKA KEJIE3HBIX JOPOr

Ilepedyenb npodeccuoHaTIbLHBIX 023 TaHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CUCTEM:

1. Dnextponnass wuHpopMmaioHHass oOpasoBarenbHas cpega OpUIIC. - Pexum nocryma:
http://mindload.ru/

2. CIIC «KoncynbranT [Tmrocy» - Pexxum mocryna: http://www.consultant.ru/

3. OBC VYuebHO-MeTOIMYeCKOro IEHTpa MO OO0pPa30BaHUIO HA >KEJIE3HOJOPOKHOM TPAHCIOPTE
(OB YMILI XK/T) - Pexxum poctyma: https://umczdt.ru/

4. ObC uznarensctBa «Jlanb»- Pexxum mocryma: https://e.lanbook.com/

5. ObC BOOK.RU- Pexwum nocryma: https://www.book.ru/
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4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHMSI YUEBHOM JUCIHUIIJINHBI
KonTponb © oueHKa pe3ylbTaTOB OCBOCHHS Y4eOHOM JTUCHUIUIMHBI

OCYIICCTBIIACTCA

npenoaaBaTeyicM B IIPOUCCCC MPOBCACHHUA MMPAKTUICCKUX 3aHSITI/II7I, TCCTUPOBAHUS, @ TAKIKC BbIIIOJIHCHHUA
O6y‘iaIOI_HI/IMI/ICH HHAWBUYAJIbHBIX 3aHaHHﬁ.HpOMC)KYTOqHaﬂ arrecragusa B (bopMe IHUCBMCHHOTI'O

OK3aMCHa.

Oo6mue komnerenuuu (OK), Tu4HOCTHBIE

Tun oueHoYHBIX

Pa3JIMYHBIM KOHTEKCTaM.KOHTEKCTaM
JIP 2,4,23,30

P12, Tema 12.5

Paszpnen/Tema .
pe3yabTatsl (JIP) A MeponpPUATHI
OK 01.Bsibupats crnoco6sl pemenus | P1, Tema 1.7, TectupoBanue
3a/1a4 npodeccuonansHoii | P6, Tema 6.7, 6.26 VeIl onpoc
JEATEeNIbHOCTH,  npuMmeHutTenbHo Kk | P7, Tema 7.9 Pe3ynbTaT BBITIOTHEHUS

BHEAYJUTOPHBIX
CaMOCTOSITENIbHBIX paboT

OK 02. Mcnonp30BaTh COBpEMEHHbIE
CpEICTBa IIOMCKa, aHaJIu3a U
UHTEpIpeTanuu nHHopMaluu u
WH()OPMAIIMOHHBIC TEXHOJIOTHH IS
BBITIOJTHEHUS 33124 IPO(heCcCUOHATLHOM
NESITEIbHOCTH.

JIP 2,4,23.30

P9, Tema 9.19

TectupoBanue

VYceTHBII onpoc
Pe3ynbrar BbIOIIHEHMS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PaboT

OK 03. IlnanupoBaTh U peann30BbIBATH
coOcTBeHHOE MPOGECCHOHATBHOE U
JMYHOCTHOE Pa3BHUTHE,
MpeNPUHUMATEIbCKYIO 1eATeIbHOCTD B
npodeccuoHaIbHOHI cdepe,
WCIOJIb30BaTh 3HAHUS IO TPABOBOM U
(hMHAHCOBOW TPAMOTHOCTH B Pa3IMYHBIX
KU3HEHHBIX CUTYaIUsIX.

JIP 2,4,23,30

P12, Tema 12.4

TectupoBanue

VYerHbll onpoc
Pesynbrar BeIOTHEHUS
MPAKTHYECKHUX padoT
Pesynbrar BeIOTHEHUS
BHEAYJIUTOPHBIX
CaMOCTOSITEIILHBIX paboOT

OK 04. DddexTuBHO
B3aMMOJIEHICTBOBATh U pabOTaTh B

KOJUIEKTUBE U KOMAaH/IE.
JIP 2,4,23,30

P5, Tema 5.1

TectupoBanue

YcTHBIT onpoc
Pe3ynbTar BeIIOTHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX paboT

OK 05. OcymecTBiasTh YCTHYIO |
IIICBMEHHYI0  KOMMYHMKAIMI0  Ha
roCyJIapCTBEHHOM si3bIke Poccuiickoit
denepan ¢ y4eToM 0OCOOEHHOCTEH
COLIMAJIBHOTO u KYJIbTYPHOT'O
KOHTEKCTa;.

JIP 2,4,23,30

P11, Tema 11.3

TectupoBanue

YcTHBIT onpoc
Pe3ynbTar BeIIOTHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX paboT

OK 06. ITposBasTE rpak1aHCKO-
MaTPUOTHYECKYIO MTO3ULIHUIO,
JEMOHCTPUPOBATh OCO3HAHHOE
MOBE/ICHHE HAa OCHOBE TPAJAUIIMOHHBIX
POCCHUICKHX TYyXOBHO-HPABCTBEHHBIX
LIEHHOCTEM, B TOM YHUCIIE C YYETOM
rapMOHM3ALMU MEKHALMOHAIBHBIX U

P5, Tema 5.16

TectupoBanue

VYeTHbII onpoc
Pesynbrar BeIIOTHEHUS
MPaKTUYECKUX padoT
Pesynbrar BeIIOTHEHUS
BHEayIUTOPHBIX
CaMOCTOSITENIHBIX paboT
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MCKPEIIUTHUO3HBIX OTHOHIeHI/Iﬁ,
MNPUMCHATH CTaHAAPTLL

AHTUKOPPYIILMOHHOTO NIOBEJICHHUS.
JIP 2,4,23,30

OK 07. CopelicTBOBaTh COXpaHEHUIO

OKpYy>Karolen Cpenbl,
pecypcocOEpeKeHHUIO, MIPUMEHSATH
3HaHUS 00 HM3MEHEHHMH  KIIMMarTa,
TIPUHITATIBI OCPEKITMBOTO
MIPOU3BOJICTBA, s dexTuBHO
JIENCTBOBATh B Ype3BbIYAHBIX
CUTYaIHsX.

JIP 2,4,23,30

P12, Tema 12.1

TectupoBanue

VYeTHbII onpoc
Pe3ynbTar BEIIOTHEHUS
BHEAYUTOPHBIX
CaMOCTOSITeNIbHBIX PaboT

IIK.1.1 OcymecTBasTh noa60p
TEXHOJIOTUH, TEXHUYECKOTO OCHAIICHHS
u 00opyaoBaHus Al COOPKH, MOHTaXa
U JIEMOHTa)Xa 3JIEMEHTOB JJICKTPOHHBIX
OJIOKOB, YCTPOWCTB u CUCTEM
Pa3IM4HOrO THIIA.

JIP 2,4,23,30

P1,Tema 3.15

TectupoBanue

VYcerHblii onpoc
Pesynbrar BeIOTHEHUS
BHEAYAUTOPHBIX
CaMOCTOSITEIILHBIX paboOT

5. NIEPEYEHb UCIHIOJIB3YEMbBIX METOAOB ObYUEHUA
5.1 IlaccuBHBIE: JICKIIUH, TECTUPOBAHUE TIO pa3JieiaMm.

5.2 AKTHBHbIE M HHTEPAKTHUBHbBIE: KeiiC — cTaauu, OpelH-pUHT.
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