[NocynapersenHoe apToHOMHOE npodeccHoHaLIO
obpasosatensHoe yupexienne TiomeHcKoit 06acT
« TIOMEHCKHH KOUIEIDK TPAHCNIOPTHBIX TEXHOJOIHIT H cepBHCa»

YTBEPXAIO:

3amecTHTeNb AMPEKTOPA

no y4eOHO-NPON3BOACTBEHHOM

pabote

H.A®.bop3enxo
' » Q:;ﬁ ecay 2020,
PABOYASI MPOI'PAMMA
vueOHoi aucunnaunp OJIL01 MATEMATHKA
cneunansiocty 23,02.05 IKCIVIVATALIUA TPAHCHIOPTHOIO DJEKTPOOBOPYIOBAHUA W
ABTOMATHKH (11O M TPAHC A3A YEL HO
TIOMEHD

2020



Pabouas mporpamma yueOHOIN TUCHMITUIMHBI pa3paboTaHa Ha ocHoBe [IpumepHOi mporpamMmbl
o0meobpazoBaTenbHON y4eOHOW MUCHUILTMHBI «Maremarrnka: anrebpa W Hadaja MaTeMaTHYeCKOTro
aHallM3a; TEOMETpUs» Ui TPO(ECCHOHATBHBIX 00pa30BATENIBHBIX OpraHU3aluid IMOJ pelakiuen
bammakoBa M.U., pexomennoBanHoi deepanbHbIM rOCy1apCTBEHHBIM aBTOHOMHBIM YUPEXKICHUEM
«DenepanbHbli MHCTHTYT pazBuTusi obOpazoBanus» (PI'AY «DPUPO») B KadecTBE NPUMEPHOMH
MporpamMMBbl ISl peasii3allid OCHOBHOM TMpodeccuoHalbHON oOpa3oBateinbHOi mporpammbl CITO Ha
0a3e OCHOBHOTO 00IIero 00pa3oBaHUs C MOJIYYEHHUEM CPEAHEro 00Iero oopa3oBanus MPoTOKoI No 3
oT 21 urons 2015 r. perucrpauroHHbii HoMmep pereH3uu 377 ot 23 utonsg 2015r. ®I'AY «DUPO». B
[Tporpamme yurensl TtpeboBanus @I'OC cpemnero obmero o6pasoBanus, PI'OC cpeanero
MpoeCCHOHAIBHOTO  00pa30oBaHUs MO CHeNHAIbHOCTH 23.02.05 Dkcrulyaramuss TpPaHCIIOPTHOTO
ANEKTPOOOOPYAOBaHNS W ABTOMATHKH (IO BUAAaM TPAHCIIOPTA, 32 HMCKIFOYEHHEM BOJHOTO) YTBEPXKICHHBIC
npukazoMm Ne 387 MunuctepctBa o0pazoBanus 1 Hayku PO ot 22.04.2014 r.

Pacemotpena na 3aceganuu I1IK ConuanbHO-3KOHOMUYECKHX, MATEMATUYECKUX JUCLMUILINH
Y JUCHUIUIMH €CTECTBEHHO- HAYYHOTO IIMKJIa

npotokos Ne 9 ot «22» anpens 2020 r.

Ipencenarens LK 2= /Cunynosa JI.B./

Opranuzanus — pazpaboruuk: AIIOY TO «TKTTC»

Paspabotuuk: Cugynosa JI.B., mpenogaBarens BbIcIel KBATU(UKATMOHHON KaTETOPHH
I'ATIOY TO «TKTTCwy.



COJAEP)KAHHUE

1. OBIIASI XAPAKTEPUCTHKA ITIPOTPAMMBI YYEBHOM
JACIATITAHBI

2. CTPYKTYPA YUYEBHOM JUCIUILIVHBI

3. YCJOBMS PEAJIM3ALIMA TPOTPAMMBI YYEBHOI
TACIATITAHBI

4. KOHTPO.JIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMSI
YYEBHO JUCLUIIAHBI

cmp.

15

16



IMACIIOPT ITPOI'PAMMBI YYEBHOM TUCIUTIIAHBI
1.1. Ob6aacTh NpUMEHEHHsI IPOTPAMMBbI

Pabouas mporpamma yuebnoit mumcumrumasl OJIIT 01. Maremaruka: anreOpa u Hayana
MaTEeMaTHYeCKOro aHaiu3a; reomMeTpus» (naiee — «MaTemaruka») SIBISIETCS YacThbIO OCHOBHOM
npodeccnoHanbHOM 00pa3oBaTenbHON TporpaMMbl B cooTBeTcTBHH ¢ PI'OC mo crenuanbHOCTH
23.02.05 Oxcmmyatanus TpaHCIIOPTHOTO 3JIEKTPOOOOPYAOBAaHHMA M aBTOMATHKH (IO BUAaM TPaHCIIOPTa, 3a
HCKITFOYCHUEM BOJTHOTO)

IIporpamma pa3paborana B coorBercTBuU ¢ [IprmepHO# mporpaMMoil o6meodpa3zoBareTbHON yaeOHOU
IACIMIUIMHBL  «MaTtemaTnka: airebpa ¥ Hadaja MaTeMaTHYECKOTO  aHalM3a; TEOMETPHs» UL
npoecCuOHaNbHBIX 00pa30BaTENbHBIX OpPraHM3anui moja penakuuei bammakoa M.U., pexkoMeHIOBaHHOM
depepanbHbIM  TOCYAapPCTBEHHBIM aBTOHOMHBIM  yupexacHueM «DenepanbHblii HWHCTUTYT — Pa3BUTHUS
obpazoBanus»y (PI'AY «DPHUPO») B KadecTBE NPHUMEPHON NpPOrpaMMBI IS pealu3alldd  OCHOBHOMH
npodeCcCHOHaNEHON 0OpazoBarensHOil mporpammbl CIIO Ha 06a3e OCHOBHOTO O0OIIEro oOpa3oBaHHUS C
MOJTlydeHHeM cpefHero obmero obpasoBanusi, mpotokonm Ne 3 ot 21 wmroms 2015r. m ®DexpepainbHOTO
roCy/IapCTBEHHOTro oOpaszoBatenbHOro cranaapra (manee — PIOC) mno CHEUUaIbHOCTH — CPEIHEro
npodeccuonanbHoro obpazoBanus 23.02.05 OkcmiyaTanusi TPaHCHIOPTHOTO — 3JIEKTPOOOOPYAOBAHHA U
aBTOMAaTWKH (TI0 BUAAM TPAaHCIIOPTA, 32 UCKIFOYEHNEM BOTHOTO), mpuka3 Ne 3870t 22.04.2014 r.

Pabouas mporpamMmma yueOHOW JUCIMIUIMHBI MMPEIHA3HAUCHA IS W3YYCHHS MAaTEMaTHKU B
npodeccuonanbHbix o0OpazoBarenbHbiXx opranmzanusax CIIO, peanusyromux 00pa3oBaTeIbHYIO
MpOrpaMMy CpeIaHero oOmero oOpa3oBaHHS B IMpeieiiaXx OCBOCHHS OCHOBHOW MPOQECCHOHATBHOU
obpazoBarensHoil mporpammbl CIIO (OIIOIT CITO) na 6a3e ocHOBHOro 001Iero oOpa3oBaHUs MpU
MOATOTOBKE KBAIU(PHUIIUPOBAHHBIX PAOOUUX, CIYXKAIIUX U CICHHAIMCTOB CPEIHEro 3BEHa, B JAPYTHX
npodeccnoHaNbHBIX 00pa30BaTENbHBIX OPraHU3ALMSIX, PEATTU3YIONINX 00pa30BaTEIbHYIO MPOTrPaMMy
cpennero obmiero oOpaszoBanusi B mpenenax ocBoeHus ocHoBHOM OITOIT CIIO na 6a3e 0CHOBHOTO
obmiero o0pa3oBaHUs, B JIOMOJHUTEILHOM MNPOQPECcCHOHANTBHOM 00pa3oBaHUM (B MpOrpamMmax
MOBBIIMICHUS KBAIA(DHUKAIIMK U MEPETIOArOTOBKH) U MPO(PECCHOHAIBHON TMOATOTOBKE CIICIIHAIUCTOB
TexHu4yeckoro npoduis no HampasaeHusM: 23.00.00 TexHuKa 1 TEXHOJIOTUS HA3EMHOT'0 TPAHCIIOPTA.
1.2. MecTo AMCHMIUIMHBI B CTPYKTYpe OCHOBHOIH mpodeccHOHATbHOI 00pa3oBaTebHOM

nporpaMmbl: u3ydaercs B oOmieoOpazoBarenbHOM IuKie ydeOHoro turana OIIOIT na 6aze
OCHOBHOTO 00IIIer0 00pa30BaHMs C MOTYyYEHHUEM CPEIHETO 00IIero 00pa3oBaHusI.
1.3. Hean u 3aga4u AMCHMILVINHBI — TPEOOBAHMS K Pe3yJIbTaTaM OCBOCHUS IMCHMILINHBI:
OcBoenue cojaepxaHus y4eOHOM  AUCHUIUIMHBI ~Maremaruka o0OecleunBaeT JIOCTHKEHUE
00yUaIOIUMUCS CIEAYIONINX PE3yIbTaTOB:

JIMYHOCTHBIX:

- c(OpPMUPOBAHHOCTh MPEJCTABICHUNA O MaTeMaTHUKe KaK YHHBEPCaJbHOM SI3bIKE HAyKH,
CPEACTBE MOJICIIMPOBAHMS SBJICHUMN U MPOLECCOB, HIESIX U METOJAaX MAaTEMATHKU;

- IIOHMMaHUE  3HAYMMOCTH  MAaTEMAaTHMKW Ui HAyYHO-TEXHUYECKOrO0  IMporpecca,
c(hOPMHUPOBAHHOCTh OTHOIIEHUS K MAaTeMAaTHKE KaK K YacTU OOIIEeYeTIOBEUECKOW KYyIbTYphl Yepes
3HAKOMCTBO C UCTOPUEN PA3BUTHUSI MATEMATUKH, 3BOJIFOLIMEN MAaTEMATUYECKUX UJIEH;

- pa3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaXEHUs, alTOPUTMUUYECKON
KYyJIbTYpPbl, KpUTUYHOCTH MBIIUICHUS HAa YPOBHE, HEOOXOAMMOM Juis Oyaymied mpodeccHoHaTbHON
NEeSATETLHOCTH, JIJISl IPOJIOJKEHUST 00pa30BaHMs M CaMOOOPa30BaHUS;

- OBJIaJICHHE MAaTEMaTHUYECKHMMH 3HAHUSAMHU U YMEHUSMHU, HEOOXOIWMBIMH B TOBCEIHEBHOU
JKW3HU, JUISI  OCBOCHMSI  CMEXKHBIX  €CTECTBEHHO-HAy4YHBIX  JUCHMIUIMH W JUCIUIUIMH
poecCHOHANFHOTO 1HKIIA, IS MOTY4YeHHs] 00pa3oBaHusl B 00JIACTAX, HE TPEOYIOMUX YrIyOIeHHON
MaTeMaTU4YECKOM OATOTOBKHU;

- TOTOBHOCTh M CIOCOOHOCTh K 0O0pa3oBaHHIO, B TOM YHCJIE CaMOO0Opa3oBaHHIO, Ha
MPOTSHDKEHUHM BCEHM KU3HM, CO3HATEILHOE OTHOIICHHE K HEMPEPHIBHOMY O0Opa30BaHUIO KaK YCIIOBHIO
yCTIeUTHOM MpodecCHoHaNBbHOM U 00IIECTBEHHON AESITeTbHOCTH;

- TOTOBHOCTb M  CHOCOOHOCTh K CaMOCTOSATENIbHOW TBOPUECKOH U  OTBETCTBEHHOM
NEATEIIbHOCTH;

- FOTOBHOCTh K  KOJUIGKTUBHOM  paboTe, COTPYAHMYECTBY CO  CBEpCTHHKaMU B
o0pa3zoBaTenbHON, OOIIECTBEHHO MOJIE3HON, yUeOHO-UCCIIEI0BATEIBCKOM, MPOSKTHON U IPYTUX BUAAX
NEATEIIbHOCTH;



- OTHOIICHHE K MPOPECCHOHATBHON NEATEIHHOCTH KaK BO3MOXXHOCTH YYacTHUS B PEUICHUH
JIMYHBIX, 0OIIIECTBEHHBIX, rOCYJ1IapCTBEHHBIX, 00IIIeHAIIMOHATBHBIX po0em; .
MeTanpeIMeTHBIX:
- YMEHHME CaMOCTOSTEIBHO OMNPEACATh eI JEATeIbHOCTM W COCTaBJISTh  IUIAHBI
JEATEIIbHOCTH; CaMOCTOATEIBHO OCYILIECTBIISATh, KOHTPOJUPOBATh U KOPPEKTUPOBATH AECATEIBHOCTD;
KCIOJIb30BaTh BCE BO3MOKHBIE PECYPCHI JJIsl JOCTUKEHUS TOCTABJICHHBIX LI€JICH U peali3alliy MIaHOB
JeSITeIbHOCTH, BBIOMPATH YCIIEIIHBIE CTPATETUH B PA3IMUHBIX CUTYAITUsX;
- yMEHHE TMPOAYKTUBHO OOINAThCS W B3aMMOJCHCTBOBATH B IPOIECCE COBMECTHOM
NeSTeIbHOCTH, YYUTHIBATh TO3HMIIMH APYTUX YYACTHUKOB JEATEIBHOCTH, A(D()EKTHBHO pa3peniath
KOH(JIUKTHI,
— BIIQJICHUEC HABBIKAMH TI03HABATEIIbHOHM, y4eOHO-UCCIICIOBATEILCKOH W MPOCKTHOU
NESATEIbHOCTH, HaBbIKAMU Pa3peIICHUs MpoOJieM; CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIBHOMY
MOMCKY METOJ0B PELICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3JIMYHbIX METOJIOB IO3HAHMUS;
- TOTOBHOCTh W CIIOCOOHOCTh K CaMOCTOSITEIbHOW HMH(POPMAIIMOHHO-TIO3HABATEIbHON
NEeSTeIbHOCTH, BKJIIOYAash YMEHHUE OpPUEHTHUPOBATHCA B PaA3IMUHBIX HUCTOYHHMKAX HWH(OpMaIuu,
KPUTHYECKH OILIGHUBAThb M HUHTEPIPETUPOBaTh HWHPOPMAIUIO, IMOJY4aeMyl M3 Pa3IMYHBIX
WCTOYHHKOB;
- BJIAJICHUE A3BIKOBBIMHU CPEICTBAMHU: YMEHHUE SICHO, JIOTUYHO U TOYHO M3J1araTb CBOK TOUKY
3pEHUS, UCTIOJIb30BATh A/ICKBATHBIE SI3bIKOBBIE CPEACTBA;
- BJIaJICHUE HAaBBIKAMH TO3HABATEILHON pe(ICKCHH KaK OCO3HAHMS COBEPIIAEMbIX JICUCTBUHN U
MBICTIUTEIIbHBIX MPOLECCOB, X PE3YIBTATOB U OCHOBAHUM, IPAHULL CBOETO 3HAHUS U HE3HAHMS, HOBBIX
M03HABATEJIbHBIX 3a7a4 U CPEJICTB JJIsl UX TOCTHXKCHUS,
- LETICYCTPEMIICHHOCTh B TOMCKAX W MPUHATHU PEIICHHM, COOOPa3UTEIbHOCTh U MHTYHUIINS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUI; CIOCOOHOCTh BOCIIPUHUMATH KPAcoTy M TapMOHHIO
MHPA;
npeaMeTHbIX:
- c(hOpMHUPOBAHHOCTH MPEJCTABICHUN O MaTeMaTHKE KaK 4acTH MUPOBOW KYJIbTYpPHI U MECTE
MaTEeMaTHKd B COBPEMEHHOW IIMBUJIM3AIMH, CIIOCO0AX OINUCAaHUS SBIECHUN peaTbHOr0 MHpa Ha
MaTEMaTHUECCKOM SI3BIKE;
- c(OPMHUPOBAHHOCTh TPEACTABICHUH O MaTeMaTUYECKUX TMOHATHUSAX KaK BaKHEHIINX
MAaTeMaTUYECKUX MOJEINIAX, MO3BOJISIIOIIMX ONHUCHIBATH WM M3Yy4YaTh pPa3HbIE IMPOLECCHl U SBJICHUS;
IMOHUMaHUE BO3MOXXHOCTU aKCUOMAaTUYECKOTO IMIOCTPOEHUSI MATEMATUYECKUX TEOPHU;
- BJIAJICHUE METOJAMH JIOKA3aTeJbCTB W QJITOPUTMOB PEIIEHUS, YMEHHE WX HPUMEHSTb,
IIPOBOJMUTH JTOKA3aTEJIbHBIE PACCYKICHHUS B XOJI€ PELLICHUS 3a/1a4;
- BJIAJICHUE CTAaHAAPTHBIMU TNPUEMAaMH pPEHICHHUS PAUHOHAIBHBIX MW HMPPALHOHAIBHBIX,
[0KAa3aTeJIbHbIX, CTENEHHbIX, TPUIOHOMETPUUYECKUX YPAaBHEHUW M HEPABEHCTB, WX CHUCTEM;
KCIMOJIb30BAHUE TOTOBBIX KOMIBIOTEPHBIX MPOrpaMM, B TOM YHUCIE JJISI TOMCKA MYTH PEIICHHUS U
WJUTIOCTPALIMU PELIEHUS YPABHEHUN U HEPABEHCTB;
- c(hOpPMHUPOBAHHOCTD TPEACTABICHU 00 OCHOBHBIX IMOHATHUSAX MATEeMAaTHYECKOTO aHAIIA3a H
WX CBOWMCTBaX, BIAJCHHE YMEHUEM XapaKTepU30BaTh IMOBEACHUE (YHKIMA, HCIONIb30BAaHUE
MOJYYECHHBIX 3HAHUM I ONUCAHUA U aHAJIN3a PEaJIbHbIX 3aBUCUMOCTEM;
- BJIAJICHUE OCHOBHBIMH TNOHATHUSIMU O IUIOCKMX M HPOCTPAHCTBEHHBIX TI'€OMETPUUYECKUX
¢urypax, mXx OCHOBHBIX CBOWCTBaX; C(POPMUPOBAHHOCTH YMEHHS PACIO3HABATH TE€OMETPUUECKHUE
burypsl Ha UepTekax, MOAENAX M B pealbHOM MHUpE, NPUMEHEHHE W3yYCHHBIX CBOWCTB
reoMeTpuueckux (uryp u GHopmys s PEIIeHHs] TeOMETPUUECKUX 3a7ad M 3a71ad ¢ MPaKTUYECKUM
COZIEPIKAHUEM;
- c(hOpMHUPOBAHHOCTH TPEACTABICHUI O TMPOIECCaX W SIBICHUSAX, UMEIONIUX BEPOSTHOCTHBIN
XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSX B PEATbHOM MHUPE, OCHOBHBIX IOHATHUAX JJIEMEHTAPHOM
TEOPUH BEPOSITHOCTEH,; YMEHHH HAXOIWUTh M OIEHHUBATh BEPOSTHOCTH HACTYIUJICHUS COOBITUMA B
MPOCTEUIINX MPAKTUYECKUX CUTYALUSAX U OCHOBHBIE XapaKTEPUCTUKH CIIyYalHbIX BEJINYMH;
- BJIAJICHUE HABBIKAMHM HCIIOJIb30BAaHUSI TOTOBBIX KOMIIBIOTEPHBIX MPOTrpaMM MpPHU PEIICHUHU
3ajad4.
B pesynbpTaTe 0CBOCHHS AUCIUIUIMHBI 00YJYarOITUICS JOIKEH YMETh.
- BJIAJETh METOJJaMH JI0KA3aTENbCTB U AJITOPUTMOB PELIEHNUS;



- IPUMEHSTh, IPOBOJIUTH JJOKA3aTeIbHbBIC PACCYKICHUS B XO/I€ PELICHHUS 3a/1a4;
- BJIQIETh CTaHJAPTHBIMU IIPUEMaMM PEIIEHHs PAallMOHAIBHBIX U MPPALMOHAIBHBIX, II0KAa3aTEbHBIX,
CTETIEHHBIX, TPUTOHOMETPUUYECKUX YPaBHEHHH U HEPABEHCTB, UX CHCTEM;
- HCIOJb30BaTh I'OTOBbIE KOMIBIOTEPHBIE INPOTrPAMMBl, B TOM 4YHCJE Ul MOMCKA IYTH PEIICHUs U
WUTIOCTPAIIH PEIICHHUS yPaBHEHUI U HEPABEHCTB;
- BJIQJIETh YMEHHUEM XapaKTepU30BaTh OBEJCHUE QYHKIUI;
- CTOJIH30BATh NOJTYYECHHBIC 3HAHUS JUIS OTIMCAHMS U aHAJIN3a PEabHBIX 3aBHCUMOCTEH;
- BJAJIeTh OCHOBHBIMHU IOHATHUAMHU O IUIOCKUX U MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (Urypax, UX
OCHOBHBIX CBOMCTBaX;
- pacro3HaBaTh reOMeTpHUUecKue (GUrypsl Ha YepTekax, MOJEIAX U B PEaIbHOM MHUPE;
- IPUMEHSTh U3y4YECHHBIE CBOMCTBA reOMeTpUYeCKUX (GUTyp U GOPMYIT IJsl PEUICHUsI TE€OMETPUIECKUX
3aJa4 M 3a/1a4 ¢ MPaAKTUYECKUM COAEPIKaHUEM;
- BJIaJIETh HaBbIKAMH HCIIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOrPaMM MPHU PEIICHUH 3a]1a4;
- HaxXOAWThb M OLCHHUBATh BEPOSITHOCTU HACTYIJICHUsI COOBITUH B MPOCTEHIIMX HPAKTUYECKUX
CUTYallUsX ¥ OCHOBHBIE XapaKTEPUCTUKHU CITyYaHBIX BEIUYHH.
B pe3ynbraTe 0OCBOGHUS IUCLMIIMHBI 00yYaroLIuiics JOKEH 3HATD!
- IPE/ICTABJICHUS] O MAaTEeMAaTUKE KaK YaCTH MHUPOBOU KyJIbTYPHl U MECTE MAaTEMAaTUKUA B COBPEMEHHOMN
LUBWIIN3ALUY, CIOCO0aX ONMUCAHUS ABJICHUN PEealbHOTO MUpa HA MAaTEMaTUYECKOM SI3BIKE;
- TpPEICTAaBICHHSA O MATEMaTHYECKUX TMOHATUSAX KaK BaXHEUIIMX MaTEeMaTHYECKUX MOJIENX,
MO3BOJISIOIIMX ONUCHIBATE M M3ydaThb pa3Hble MPOLECCHl M SBJICHUSA; IOHUMATh BO3MOXXHOCTU
aKCMOMAaTHYECKOTO MOCTPOCHHSI MATEMAaTHIECKUX TEOPHIA,
- IPEJICTaBICHHUS 00 OCHOBHBIX MOHATUSAX MAaTEMAaTHUYECKOr0 aHAJIN3a U UX CBOMCTBAX;
- MPEJCTABICHHS O TPOLECCaX M SBICHHIX, HMEIONINX BEPOSTHOCTHBIM XapakTep, CTaTUCTUYECKUX
3aKOHOMEPHOCTSIX B peajlbHOM MHUPE, OCHOBHBIX MOHATHUAX 3JI€MEHTApPHOW TEOPUU BEPOSTHOCTEH.
1.4 Koin4ecTBO YacOB HA OCBOEHHE MPOrPaAMMbI AU CHUIINHBI

MaKcHUMaJbHOW yueOHOU Harpy3ku oOydaromierocs 351 yac,

B TOM YHCIIE:
00s13aTeNIbHON ayAUTOPHON yueOHOM Harpy3ku obyuatomierocs 234 yaca,
CaMOCTOATENbHON pabOThl 00yUaroIIerocs 117 yacos.

2. CTPYKTYPA M COAEP/KAHHUE YUEBHOU JUCHHAIIJINHBI
2.1. O0beM yueOHO#H JUCHMILIMHBI M BUAbI Y4eOHOH padoThl

Bun yyeonoii padoTnl Obvem uacos

MaxkcumanbHasi ydeOHAs Harpy3Ka (Bcero) 351
Oos13aTesibHasi ayIMTOPHAs YueOHasi HATPYy3Ka (Bcero) 234
B TOM YHCIIE:
MIPAKTHYECKHE 3aHATHUS 84
CamocTosiTeibHasi padoTa 00yuyaronierocs (Bcero) 117
B TOM YHCIIE:

Pegpepam 10

Pacuemno-epagpuueckue pabomoi 10

Jlomawnue pabomoi 56

Hccredosamenvckue pabomoi 20

IIpezenmayuu 21
Hmozcosas ammecmayust 6 popme — sx3amena (2 cemecmp)




2.2. TemaTu4yecKuil IJIAH U COAEPKAHNE Y9eOHOM AUCHUILIMHBI MATEMATHKA

HaumeHoBaHHe pa3e/oB u ConepxxaHue y4eOHOTr0 MaTepHuaja, NpaKTHYecKHe padoThl, CAMOCTOSATe/IbHAs PadoTa 00yYarommuxcst OBneM 9aC0B Yposenb
TeM OCBOEHHS
1 2 3 4
1. Marematnka B HayKe, TEXHHKE, SKOHOMHKE, HH()OPMALMOHHBIX TEXHOJOTHAX M IPAKTHYECKOH 2 1
JEATETbHOCTH.
BBeaenue
2. llenn n 3agauM M3y4EHHUs] MATEMAaTHKH B YUPEKICHUSIX HAYaJIbHOTO M CPENHETO NPO(ECCHOHAIBHOTO 1
00pa3oBaHuUsL.
Copneprxkanne yaeOHOro MaTepuaia 12
1.1. Ilenple u parMOHANBHBIC YHCIA. 1
1.2. JlelicTBUTENbHBIC YHCIIA. 8 1
1.3. Ilpubnusicennvie sviuucnenus. Ipubnusicennoe sHayeHue 8eauyUnbl U NO2PEUHOCIU NPUOTUNCEHUIL. 2
1.4. Komnnexchule uucia. 2
ITpaktuyeckas padboraNel. Apudmernueckre IeHCTBUS HAJ YUCIAMH, CDABHEHHE YHCIIOBBIX BBIPAXKECHUI. 2 2
Tema 1. PazpuTHe HOHATHSA O | [Tpaxruueckas pa6ota Ne 2 TIpubIKeHHbIC 3HAYCHHS BEIHUHMH M IOTPEIIHOCTH BBIYHCIICHHIA. 2 2
quciae BHeayauTopHas caMoCTOsITeNbHast paboTa: 10
1. BEINTOJIHEHHUE JOMAIIHUX 3aJaHui 10 Teme 1; 2
2. KontpomnpHas padora Nel mo Teme «Pa3BUTHE HOHATHS O YUCIICH 2
3. COCTaBJICHNE KOHCIIEKTa M BBINIOJHEHHE IIPOBEPOYHOTO TECTA IO TeMaM: [Ipubnudicennvle 8bl4UCTEHUS. 3
Komnnexcnwvie uucna. 4
4. IIpumepHast TeMaTHKa BHEAYAUTOPHON CaMOCTOSTENbHON paboTHI:
Pedeparsl no remam: HenpepbiBHble 1po0u. [IpuMeHeHne CI0)KHBIX TPOLEHTOB B 9KOHOMHYECKHX pacyerax. 2
Coneprxanne ydeOHOTO MaTepHaia 26
2.1. KopHu HaTypaJIbHOH CTEIICHH U3 YKCiIa ¥ UX CBOICTBA. 1
2.2. CreneHy ¢ paMoOHAJIbHBIMU ITOKA3aTeJIIMH, MX CBOHCTBA 1
2.3. CremneHu ¢ IeHCTBUTEILHBIMY ITOKA3ATEISIMH. 1
2.4. Ceoiicmea cmenenu ¢ OeliCmeUumMenbHblM NOKa3amenem. 2
2.5. OcHoBHOE JoTapuGMHUIECKOE TOKICCTBO. 14 1
2.6. [ecartudHble M HATYpaJbHBIC JIOTApU(PMBL 1
2.7. TIpaBuna neiicTBuii ¢ JorapudMaMu. 1
Tema 2. Kopuu, cTrenenu u P prch
TorapudvI 2.8. Ilepexon K HOBOMY OCHOBAHHUIO. 1
P 2.9. TlpeobOpa3oBaHne panMOHAIBHBIX, UPPAMOHAIBHBIX, CTEIIEHHBIX, ITOKAa3aTEbHBIX U JOTapU(PMHIECKUX 1
BBIPAKEHUIL.
[TpakTryeckas pabora Ne3 Brruncnenue u cpaBHEHHE KOpHEH. BhINoiIHeHNE pacyeToB ¢ paJiKajJaMu. 2 2
[MpakTryeckas padora Ne4 HaxoskaeHue 3HaueHHMH CTENEHEH ¢ palMOHAIbHBIMHU IOKa3aressiMu. CpaBHEHHE 2 2
crenerel. [Ipeobpa3oBanms BhIpaKEHUH, COJIEP)KAINX CTEIEHH.
[MpakTryeckas padoraNeS Haxokaenue 3HaueHHs jorapuma 1o IPOU3BOJIBHOMY OcHoBaHMIO. Ilepexon ot 2 2
OJTHOT'O OCHOBaHHS K JIPYTOMY.
[IpaxTrnaeckas pabora Ne6 Berancienne n cpaBHeHHE JTIorapr(hMOB, HCTIONB3YS €T0 CBOMCTBA 2 2




IIpaktudeckas padora Ne7 HaxokneHue 3HaUYCHHUST KOPHS, CTETICHH, JIorapru(Ma, BBITOJHSS MPeoOpa3oBaHUS

BBIPAKEHUH 2 2
KonrponbHas padora Ne2 o teme «KopHH, cTeneHn U g0rapumMbD. 2 2
BreaynutopHas camocrosTenbHas padora: 12
1. BEIIOJIHEHUE JOMAIIHUX 3aJaHMI 110 TEME 2; 4
2. COCTaBIICHHE U pelIeHre NPUKIIaIHBIX 3a1a4 10 TeMe 2; 2 3
3. cocraBiieHre TabnuIEl creneneii yncen ot 2 no 10; 5
4. mpuMepHas TEeMaTHKa BHEAYUTOPHON CaMOCTOSATENLHOM PaOOThI: COCTABICHUE MPE3EHTAIINN HA TEMBI: 4
Vcropust u pa3Butust gorapupmoB. Unciio e v HaTypaibHbIH Jorapupm.
Conepxanue y4eOHOrO MaTepuaia 30
3.1. Papguannas mepa yria. BpamarensHoe JBHKEHHE. 1
3.2. CuHyc, KOCHHYC, TAHI'€HC U KOTaHI'€HC YHCIIa. 1
3.3. OCHOBHBIE TPUTOHOMETPUYECKUE TOXK/IECTBA, (DOPMYJIBI IIPUBEACHHUSL. 1
3.4. CuHyc, KOCHHYC U TaHT€HC CYMMBI U Pa3HOCTH JIBYX YTJIOB. 1
3.5. CuHyC U KOCHHYC JABOHHOrO yria. @opmyisl noI0GUHHO20 Veid. 1
3.6. [IpeoOpa3oBanuss CyMMBI TPUTOHOMETPUYECKMX (QYHKIMH B NMPOM3BEICHUE W TPOU3BEACHHS B CYyMMY. 16 2
Buipasicenue mpuzonomempuieckux QynKyul yepe3 maneenc noA08UHHO20 apeymenma.
3.7. lpocreiinye TPUroHOMETPUYECKHE YPABHEHUSI. 1
3.8. PerieHne TpUroHOMETPUUECKUX YPAaBHEHUIH. 1
3.9. IlpocTeiilne TPUrOHOMETPHYECKHE HEPABEHCTBA. 1
3.10. ApkcuHYyC, apKKOCHHYC, apKTaHI'€HC YHCIIa. 1
IIpaktnyeckas pabora Ne 8 HaxoxneHue 3HaYeHMS TPUTOHOMETPUYECKHX BBIPAXKEHHM Ha OCHOBE 2
Tema 3. OcHOBBI OUPCACTCHIA. — 2
TpHroHOMETPHH [MpakTuyeckas padora Ne 9 HaxoxieHre TPUrOHOMETPUYECKUX BBIPAKEHUH, HCIONB3YsI 3aBUCUMOCTh MEXKIY 5 5
HUMH
IIpaxktnueckas pabota NelO0 HaxoskaeHue 3HA4eHHS TPUTOHOMETPHUYECKUX BBIPAKCHHUH, MCIONB3YS HpHU 2 5
HEOOXOAMMOCTH CIIPABOYHBIE MaTEPHAJIBI
ITpaxkTrnyeckas pabora Nel 1 Pemenne npocTeiinx TpUTOHOMETPUYECKUX YPaBHEHUH 2 2
IIpaktnueckas pabota Nel2 PemeHune TpUTOHOMETPHUYECKHX YpaBHEHUH, CBOISIIMXCA K KBaJpaTHBIM U 2 2
JIMHEHHBIM.
[pakTtrdeckas pabora Nel3 Pemerne mpocTeHImX TpUTOHOMETPUIECKAX HEPABEHCTB. 2 2
Kontponpnas padora Ne3 mo Teme «OCHOBBI TPHTOHOMETPHID» 2 2
BreaymuropHasi caMocTosITeNbHAs padoTa: 12
1 .BBIITOJIHEHHE JIOMAITHUX 33JaHuii 10 Teme 3; 6
2.cocTaBJIeHUE KOHCIIEKTA M BBINOJIHEHHE IPOBEPOYHOTO TECTA MO TeMaM: Popmyiibl NOAOBUHHOZ0 Y. 3
Buipaoicenue mpuzonomempuyeckux QyHkyull uepes maHzeHc noi08UHHO20 APSYMeHMA. 4
3.nmpuMepHas TeMaTHKa BHEay IUTOPHOI caMOCTOATENLHOM padoThl: Hanucanue pedepara mo Teme CroxeHue
TapMOHUYECKHX KOJIeOaHUH. 2
Tema 4. ®yHKUMH, HX Copepxanne yaeOHOTO MaTepuaa 20
CBOMCTBA U rpaduku. 4.1. ®ysxunu. O6nacTh ONpeneseHnus] ¥ MHOXKECTBO 3Ha4eHHH; rpaduk (QyHKIMH, IMOCTpoeHHe Irpadukos 10 1

CreneHHble,

(yHKINH, 3aJaHHBIX PAa3JIMYHBIMA CIIOCOOAMH.




nokKa3zareJibHbIe, 4.2. CpoiicTBa (YHKIMH: MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OIPAaHWYCHHOCTb, HEPHOIMYHOCTS.
JiorapupmMuyeckue u ITpomexyTkn BO3pacTaHuss W yOBIBaHMS, HAWOONBIIEC W HAWMEHBIIECE 3HAYCHUS, TOYKM OIKCTPEMyMa. 1
TPUTOHOMeTpHYeCKHe I'padmaeckast nHTEpIpETALIISL.
bynkuuu 4.3. Tlpumeps! GYHKITMOHATIGHBIX 3aBUCHMOCTEH B PEATbHBIX MPOIIECCaX U SIBICHUSIX. 1
4.4. O6parapie ¢ynkmun. OOmacTe ompereneHHs W o0JacTb 3HaueHWH oOpatHOW ¢yHKUMU. [padux 1
oOpatHO# (pyHKIHN.
4.5. Apudmerndeckue oneparuu Hax GyHKIussMu. CiroxHas GyHKIHS (KOMIO3HIINS). 1
4.6. Ilonsimue o HenpepvigHOCMU YHKYUIL. 1
4.7.061acmb onpedenenus u obnacme snadvenuii oopamnot ynkyuu. I pagux odpammnoii pynxyuu. 1
4.8.CrenieHHble, IOKa3aTelIbHBIC, JOrapuMUUEcCKHe W TpUroHoMmerpuueckue ¢yHkuu. OmnpeneneHus 1
(YHKIMH, X CBOMCTBA U TpauKH.
4.9. TlpeobpazoBanust rpadukoB. [lapanienbHbIl MEepeHOC, CUMMETPHUsl OTHOCHTENIBLHO OCEH KOOpIAMHAT M
CUMMETpHs OTHOCHTEIbHO Hadaja KOOpAWHAT, CUMMETPHS OTHOCHTEIBHO HPSAMOH Y = X, pacTsDKeHHE U 1
C)KaTHe BJIOIb OCEH KOOPIMHAT
4.10. OOpaTHBIE TPUTOHOMETPHUCSCKUE (DYHKITHH. 1
[paktndeckas pabora Nel4 OrmpenerneHue OCHOBHBIX CBOMCTB YHCIOBBIX (YHKIWH, WDIFOCTpAlMsi HX Ha 2 2
rpaduKax.
[Ipaktndeckas pabora Nel5 IloctpoeHnme TpaduKOB H3YUCHHBIX (YHKIWH, WIIIOCTpAlHsA IO Tpaduky 2 2
CBOMCTBA 3JIEMEHTAPHBIX ()YHKITHN
[paxtraeckas pabora Nel6 IIpeoOpasoBanus rpadukoB. Vcmonp3oBaHne MOHATHA (YYHKIUA IS OITUCAHUS U 2 2
aHaIN3a 3aBUCUMOCTEH BEJINYHH.
[paktndeckas pabota Nel7 Omnmcanwe ¢ MOMOIIBIO (QYHKIUH pPAa3TUYHBIX 3aBHCHMOCTEH, MEXKIY
MIEpEMEHHBIMI B PEAJIbHBIX IpOLEccaX W3 CMEXHBIX IUCHUIUIMH. [ apMoHMUYeckue kosebanus. IIpuxianHbie 2 2
3aj1a4H.
Kontponsnas padora Ne 4 mo Teme «DyHKIUH, UX CBOMCTBA U IPadUKU». 2 2
BHeaynutopHast camocrosiTeNbHas pabora: 10
1. BBINOSTHEHHE JOMAIIHUX 3aJlaHUi 110 Teme 4. 5
2. cocTaBJIeHHE KOHCIIEKTA 1 BBIIOJIHEHNE MIPOBEPOYHOT0O TECTa 110 TeMaM: [lonamue 0 Henpepbi6HOCMU. 4
Obnacms onpedenenus u obracms 3nauenuti oopamuou Qynxkyuu. I pagux obpamnoi ¢ynxkyuu Gynxyuil. 3
3.mpuMepHas TeMaTHKa BHEay IUTOPHOI CaMOCTOATENILHOM padoThI: HanMcaHne pedepaToB U COCTABICHUE
npe3eHTanuii mo temam: O6patHble TpUroHOMeTprudeckue GyHKIuH. ['padukn 1poOHO — TMHEHHBIX (YHKIHH. 4
@DyHKIMM BOKPYT Hac
Copneprxanue yaeOHOr0 MaTepHuaia 18
5.1. PaBHOCHJIBHOCTH ypaBHEHHH, HEPAaBEHCTB, CHCTEM. 1
5.2. OcHOBHBIE IIpHEMBl HX pemIeHHus (pas3lioKeHHEe Ha MHOXKHMTENW, BBEJICHHE HOBBIX HEW3BECTHBIX, 1
Tema 5. Ypasuenns u TIOJICTAHOBKA, rpadMIeCcKuil METO]).
Hepasencrea 5.3. PaumoHanbHble, WppalMOHANBHBIE, IIOKAa3aTelbHbIE, JIOTAapU(PMHUECKHE M TPUTOHOMETPUYECKHE 8 1
yYpaBHEHHS M CUCTEMBI.
5.4. PanmoHanbHbIE, HWPpPALMOHAJBHBIE, IIOKa3aTelbHbIE, JIOTapU(PMUUECKHE W  MPULOHOMEMPULECKUe 1
HepaBeHCcTBa. OCHOBHbIE IPUEMBI UX PEIICHUSI.
5.5. Metox uHTEpBAIOB. 1




5.6. M300pakeHre Ha KOOPAWHATHOM IUIOCKOCTH MHOYECTBA DPEIICHHI YpaBHCHHH M HEPAaBEHCTB C IBYMS
TIEPEMEHHBIMH U HX CHCTEM.

5.7. IlpuMeHeHHE MaTEMAaTHIECKUX METOIOB IS PEUICHUS COACPIKATENBHBIX 3a7ad U3 Pa3INIHBIX o0macTeit 1
HayKH ¥ npakTuku. MHTEpIpeTanust pe3ynpTara, y4eT peaabHbIX OrpaHHICHUH.
[pakTraeckas padota Ne 18 Pemrenne parrioHadpHBIX YpaBHEHHH, CBOISIINECS K JTMHSHHBIM W KBaIpPaTHBIM, 2 2
a TaKKe aHAJIOTMYHBIC HEPABEHCTBA M CHCTEMBI.
[paktrueckas padora Ne 19 Pemenne moka3aTenbHBIX YpaBHEHHH, CBOIAIINECS K TMHEHHBIM U KBaPaTHBIM, 2 2
a TaKKe aHAJIOTMYHBIC HEPABEHCTBA M CHCTEMBI.
[Ipaktnueckas pabora Ne 20 Pemenme morapmpMHUUECKHX YpaBHEHHH, CBOISIIUECS K IJHHEWHBIM | 2 2
KBaJPaTHBIM, a TaK)KE€ aHAJIOTUYHBIC HEPABEHCTBA U CHCTEMBI.
[Tpaktryeckas pabora Ne 21 Mcnonp3oBanue rpaduueckoro METoa pelleHNs] ypaBHEHUH U HEPaBEHCTB. 2 2
[pakTryeckas padora Ne 22 CocraBieHue U pelIeHUE ypaBHEHUI 1 HEPABEHCTB, CBS3bIBAIOIINX HEU3BECTHBIC 5 5
BEJTMYMHBI B TEKCTOBBIX (B TOM YHCJIe NPUKIIAJHBIX) 3a7a4ax.
BHueaynuTopHas caMocTosTeNnbHas paboTa: 12
1.BBIONTHEHNE TOMAITHUX 3a/laHHUM 10 Teme 5; 4
2.cOCTaBJICHUE KOHCIIEKTA U BBIIOJIHEHUE IPOBEPOYHOrO TECTa MO TeMe « T pUroHOMeTpUdYecKre HepaBeHCTBa» 2
3.npuMepHas TeMaTWKa BHEAyIUTOPHOM CaMOCTOSTENbHOM paboThl: HamucaHue pedepara IO TeMme 2 3
«['paduaeckoe penieHne ypaBHEHHH 1 HEPABEHCTBY;
4.nccnenoBarenbsckas padora: VMccnenoBanue ypaBHEHHH U HEPABEHCTB € ITAPaMETPOM 6
Coneprxanne yd4eOHOTO MaTepHuaia 20
6.1. BzanmMHOe pacnosoKeHHe ABYX NMPSIMBIX B IPOCTPAHCTBE. 1
6.2. [NapammenbHOCTH IPSAMON U IIIOCKOCTH. 1
6.3. TlapauienbHOCTh IIOCKOCTEIA. 1
6.4. TlepneHIMKYJISPHOCTD NPSMOH U IJIOCKOCTH. 1
6.5. [lepnienAMKyJISIp ¥ HAKJIOHHAs. YTOJI M@Ky IPSIMO# U IIOCKOCTBHIO. 1
6.6. JIByrpaHHblii yroyi. Yros1 MeXJy IIOCKOCTSIMU. 10 1
6.7. TlepneHIUKYJISIPHOCTH JIBYX IUIOCKOCTEH. 1
6.8. 'eomeTprueckue npeoOpa3oBaHKs NPOCTPAHCTBA: MApAJUIEIIBbHBIN IEPEHOC, CHMMETPHSI OTHOCHUTEIBHO 1
IUIOCKOCTH.
Tema 6. Ipsimbie u 6.9. [NapaurenbHOE MPOSKTHPOBAHUE. 1

IUIOCKOCTH B NPOCTPAHCTBE | 6.10.  [lnowads opmo2oHanrbHOU NPOEKYUU. 2
6.11. M300paxkeHHe MPOCTPAHCTBEHHBIX (QUTYD. 2
[paktrdeckas padora Ne 23 AkcHoMEbl ctepeoMeTpui. M300paskeHHe MPOCTPAaHCTBEHHBIX QUTYP. 2 2
[TpakTryeckas pabora Ne 24 B3aumHOe pacnosnoskeHue MpsSMBIX B IIPOCTPAHCTBE. 2 2
[TpakTryeckas pabora Ne 25 B3aumHoe pacnonoskeHne IIOCKOCTEH B IPOCTPAHCTBE. 2 2
[MpakTryeckas pabora Ne 26 BzanmHoe pacnososkeHne MpsMbIX U INIOCKOCTEH B IPOCTPAHCTBE. 2 2
[TpakTryeckas padbora Ne 27 ['eomerpuueckue npeodpa3oBaHus IPOCTPAHCTBA. 2 2
BreaynutopHast camocrosTenbHas pabora: 8
1.BBITIOJTHEHNE JOMAITHUX 33aHUH 10 TeMe 6. 4 3
2.coCTaBICHUE KOHCIEKTAa M BBHIOJHEHHE MPOBEPOYHOrO TecTa MO TeMe «/liowjads opmo2oHaNbHOT
npoeKyun» 2




3.mpuMepHas TeMaTHKa BHEAYJUTOPHOM CaMOCTOSATENBHON paboTHI: HanrcaHue pedepar 1 BEIIOTHEHNE

npeseHTanuu 1o teme «llapaniensHoe IPOSeKTUPOBAHUE» 2
Coneprxanne yaeOHOTO MaTepHaia 20
7.1. TlpsmoyronpHas (IeKapToBa) CHCTEMa KOOPIMHAT B IPOCTPAHCTBE. 1
7.2. ®opMyra pacCTOSHUS MEXIY IBYMS TOUKaMH. 1
7.3. YpaBaeHus cepsl, niockocmu u APAMOU. 1
7.4. Bexropsl. Moayns BekTopa. PaBeHCTBO BekTOpOB. Cllo’KeHHE BEKTOPOB. Y MHO)KEHHE BEKTOpa Ha YHCIIO. 1
7.5. PaznmoxxeHne BEKTOpa MO HAIIPABICHUSIM. 16 1
7.6. Yrom Mexay AByMs BEKTOpaMHU. 1
7.7. Tlpoexius BEKTOpa Ha OCh. 1
Tema 7. Koopaunatel u 7.8. Koopmunatsl BexkTopa. CKalsIpHOE IPOM3BEIECHAE BEKTOPOB. 1
BEKTOPBI 7.9. Vcnosnp3oBaHNE KOOPAMHAT U BEKTOPOB MPH PEIICHAN MaTEMAaTHIECKUX M MPUKIAIHBIX 3aa4. 1
[IpakTraeckas pabora Ne 28 JleiicTBUS HaJ BEKTOpaMHU. 2 2
[Mpaktuueckas padora Ne 29 Mcnons3oBaHne KOOPAUHAT ¥ BEKTOPOB MPHU PEIICHUH MaTEMaTHIECKHX U 2 2
NPUKIAIHBIX 33/1a4. YpaBHEHUs CHEpBL
BHeaynuTopHas caMoCTOsTeNbHAas paboTa: 8
1.BBINOHEHUE TOMAITHUX 33aaHUH 110 TeMe 7; 4
2.COCTaBIICHHUE KOHCIIEKTa U BHINIOJHEHHE IIPOBEPOYHOrO TECTa M0 TeMe YpasHeHus NI0CKOCIU U NPAMOU. 2 3
3.mpuMepHas TeMaTHKa BHEAyAUTOPHOW caMOCTOSATENBHOM paboThl: HecienoBaTeNbeKas padota «BektopHoe 5
3alaHHe NPSIMBIX U INIOCKOCTEH B IPOCTPAHCTBEY
Coneprxanne yd4eOHOTO MaTepHaja 24
8.1. BepumHbl, pedpa, rpaHn MHOTOTpaHHUKA. Pasgepmka. 1
8.2. Mmnoeocpannvie yenvl. Buinyxavie muozoepannuxu. Teopema Dilnepa. 2
8.3. Ilpusma. [psimMas u naxronnas npusma. [IpaBuibHas mpusma. 1
8.4. MNapamnenenunen. Kyo6. 1
8.5. IMupamuya. [IpaBuiibHas nupaMua. 1
8.6. YceueHHas nupamua. 1
8.7. Terpasap. 1
8.8. CummeTpuu B Ky0Oe, B apajuiesienunesie, B Ipu3Me U MUpamu/e. 1
Tema 8. MHOrOrpaHHUKH H 8.9. Ceuenus ky0a, mPU3MBI U THPAMUJIBL. 1
KpYTJible Tejia 8.10. IlpezcraieHue 0 MPaBMIIbHBIX MHOTOIPAaHHHUKAX (TETPadap, Ky, OKTadap, JOJACKadAp U UKOCAdIP). 10 1
8.11. I{nnuHap ¥ KoHyc. Y ceueHHbIH KOHYC. 1
8.12. OcHoBaH#ue, BBICOTA, OOKOBas IIOBEPXHOCTh, 00pa3yIoIas, pa3BepTKa. 1
8.13. OceBblc CEUCHUS M CCUCHHUSI, TApaJICIbHBIC OCHOBAHHIO 1
8.14. Illap u cdepa, UX ceueHHsI. 1
8.15. KacarespHast IUIOCKOCTH K chepe. 1
8.16. O6BEM M €ro H3MEPEHHE. 1
8.17. NnterpanbHas Gpopmyna oObeMa. 1
8.18. ®opmynbl 00beMa Ky0a, IPSIMOYTOJILHOTO TapaJuIelieNuIe/[a, NPU3MbI, HIHHAPA. 1
8.19. ®opmynbl 00beMa NUpaMHIbl U KOHYCa 1
8.20. ®opmyibl IIOMAIM TOBEPXHOCTEH UITHH/pA U KOHYCA. 1




8.21. ®opmyisl 00beMa IIapa U IIoMau chepol. 1

8.22. ITomoGOwue Te. 1

8.23. OTHomeHNs MIIOMael MOBEPXHOCTEH 1 00HEMOB IMOTOOHBIX TEI. 1

[paxtraeckas padora Ne 30 IIpm3ma. [apamnenenmmen. Kyo. 2 2

[Ipaktrueckas padora Ne 31 IMupamuna 2 2

[Ipaxtraeckas padora Ne 32. [Toctpoerne mpocTeimmx cedeHnid Kyda, MPU3MBI, MHPaMUIBL. 2 2

[Ipaktnueckas padora Ne 33 PemreHue ImIaHMMETPUYECKAX M MPOCTEHINNE CTEPEOMETPUYECKHAX 3ahad Ha 2 2

HAaXOXJICHHE TEOMETPUIECKIX BEIMYHH (IUIUH, YTTIOB).

[paxtraeckas padora Ne 34 Hunmuaap. Konyc. lllap u chepa. 2 2

[Ipaktndeckas padora No 35 Pemenne MIaHUMETPHYSCKHUX M TPOCTEHIINX CTEPEOMETPUYECKHUX 3agad Ha 2 2

HAaXOX/ICHUE IUIOIA/ICH M HAa HAXOXKACHHE 00BEMOB.

Kontponsnas padora Ne 5 mo Teme «MHOTOTpaHHHUKH U TeJIa BPALICHUS. 2 2

BreaynutopHast camocTosTenbHas pabora: 15

1.BBINONTHEHNE TOMANTHNX 331aHUH 110 Teme 8. 7

2. cocTaBlIeHHE KOHCIIEKTa U BBIIOJIHEHUE NPOBEPOYHOrO TECTa MO TeMaM: MHozoeparmuble yaavl. Boinykivie

Mmuoeoepannuku. Teopema Diinepa 2

3.mpuMepHas TeMaTHKa BHEAyIUTOPHOM CaMOCTOATENBHOW pabOThI: COCTABICHHE IPE3EHTALMH Ha TEMBI: 3

[TpaBuibHBIE M OJTYyNpaBUIbHBIE MHOTOTPaHHUKH, KOHHUUECKHE CeYeHUsI U UX IPUMEHEHHE B TEXHHKE. 2

4.M3roTOBJICHHE MOJIeNIei MHOTOTPaHHUKOB U TEJl BPAILCHHUSI. 2

5.cocTaBlIEHHUE U PeIIeHUe MPaKTUYECKUX 3a/1a4 10 HaX0KICHUI0 00beMa Tejla U IO ero MOBEPXHOCTH. 2

Cogepxanue yueOHOro MaTepuana 24

9.1 INocnenoBarenbHOCTH. CIIOCOOBI 3a1aHUs M CBOMCTBA YMCIIOBBIX ITOCIIEN0BATEILHOCTEMN. 1

9.2 [onamue o npedene nociedosamenvHocmu. Cyujecmgoganue npeodeia MOHOMOHHOU O2PAHUYEHHOU 2

nocne008amenbHOCHIU.

9.3 CymMMHpOBaHHE MOCIEI0BATEILHOCTEH. 1

9.4 beckoHeyHO yOBIBaIONIasi reOMeTpUIECcKast IPOrpeccusi ¥ ee CyMMa. 1

9.5.IloHsATHE O HEMTPEPHIBHOCTH (PYHKITHH. 1

9.6 IIponzBoxHas. [loHATHE O TPON3BOAHON (HYHKIINH, €€ TEOMETPHUYCCKIHA U (PH3HISCKUI CMBICI. 1

9.7 YpaBHeHHe KacaTeIbHOH K rpaduky QyHKITUH. 16 1

Tema 9. Hauana 9.8 Ilpon3BoiHBIE CYMMBI, Pa3HOCTH, TPOM3BECHHUS], YACTHOTO. 1

MaTeMaTHyeckoro ananmza | 2-10 [TPOM3BO/HBIC OCHOBHBIX 9JIEMEHTAPHBIX GyHKIHHA. 1

9.11ITpuMeHeHNE IPOU3BOAHOM K UCCIICAOBAHUIO (DYHKIIMIA U TIOCTPOCHUIO TPayUKOB. 1

9.1211pou3zsoonvie 06pamuoll QYHKYUY U KOMAROSUYUU QYHKYUU. 3

9.13I1pumepsl HCTIOJIB30BAHKSI NPOU3BOIHOM JUIsl HAXOXKAESHHUsI HAMJTYYIIEro pelIeHus B IPUKIAIHBIX 331a4ax. 1

9.14 Bropast npou3BoiHasl, €€ TEOMETPUIECKUI U PU3NIECKUH CMBICIL. 1

9.15 [IpumeHeHHMe TNPOM3BOAHONW K HCCIENOBaHHMIO (GYHKIMH M mocTpoeHuro TrpadukoB. Haxoxnenue 1

CKOPOCTH JUIs IIpoliecca, 33AaHHOT0 (hOpMyJIol 1 rpaduKOM.

[TpakTryeckas padbora Ne 36 Brruncienne mpou3BOAHBIX JJIEMEHTAPHBIX (PYHKIMH. 2 2

IMpaktnyeckass padora Ne 37 Ilpom3BojHas: MEXaHWYECKHH M T'€OMETPUYECKHH CMBICI ITPOM3BOIHOM. 2 2

YpaBHeHHE KacaTeabHOU B 00IIEM BUJIE.

[Ipaktnyeckas pabora Ne 38 M3ydeHust CBOHCTB (PYHKIMH M MOCTpPOeHHS TpaUKOB C MPHMEHEHHEM 2 2




TIPOU3BOJTHOM.

[paktnueckas pabora Ne 39 IlpumeHeHne MPOWZBOIAHOM IS pelICHUS MPUKIATHBIX 33/a4, B TOM YHCIE
COLMATBHO-?KOHOMHUYECKHX M (M3MUECKUX, HAa HaMOOJbIINE W HAWMCHBIINE 3HAYCHUS, HA HAXOXKICHHUE
CKOPOCTH M yCKOPCHHUSI.

BHeaynuTopHast camocTosiTeNbHas pabora:

1.BEINONIHEHNE TOMAIITHUX 3aJaHNH 110 TeMeE 9.

2. IpUMEpHas TeMaTHKa BHEAYTUTOPHOM CaMOCTOSATENLHOM PaboThI:
[Nonsatue muddepeHImana u ero MPUIOKCHUT

3.cocTaBlicHHE KOHCIIEKTa W BBIMOJHEHHE IMMPOBEPOYHOTIO TECTa IO TEMaM: Illousmue o npedeﬂe

nocaedogamenvrhocmu.  Cywecmeosanue npedeid MOHOMOHHOU —OZPAHUYEHHOU NOCIe008ameNbHOCIU.
Tlpouseoonvie 0bpamnoil pyHKyuu U KOMROIUYUYU DYHKYUU.

~ b~

Tema 10. UuTerpas u ero
NpUMeHeHne

Cozepxanue yueOGHOTO MaTepuana

18

10.1 ITepBooOpa3Has 1 MHTErpaJl.

10.2 TIpumeHeHre OMNpEAENCHHOTO HHTErpana sl HaxXOKACHHs IUIOIAAWd KPHUBOJMHEHHOW TpamneluH.
®opmyna HerotoHa—1JleiiOHuna.

10.3 Ilpumepsl IpUMeHEHHs HHTETpaia B (PU3NKE U TEOMETPHH.

14

-

-

IIpaktuueckas pabora Ne 40 Hurerpan u mepBooOpasHas. Teopema Hprotona—IJleitOnuia IIpumeneHue
HMHTETpaia K BBIYUCICHUIO (bI/ISI/I'-IeCKI/IX BCJINYHUH U Hnoma):[eﬁ

KonrposnbHas padora Ne 6 mo Teme «Havana MmaremaTiHueckoro aHanusa. MIHTerpal 1 ero npuMeHeHHe).

BreayauropHas caMocTosITeIbHas paboTa: BRINOJTHEHHE JOMAIIHUX 3aJaHui o Teme 10.

WIN| N |-

Tema 11. KomOounaropuxka

Cozepxanue yueGHOTO MaTepuana

11.1 OcHOBHBIE TOHSITHS KOMOMHATOPHKH.

11.2 3agaun Ha MOACUET YKCIA pa3MelleHU, TEPECTaHOBOK, COYETAHUH.

11.3 Pemenue 3a1a4y Ha nepebop BapuaHTOB.

11.4®opmyna 6unoma HeroToHA.

11.5 CgroiicTBa GHHOMHHAJIBHBIX KO3(D(UITHCHTOB.

11.6 Tpeyronpuuk Ilackans

IIpaxTrueckas pabora Ne 41 Penrenne npoctednnx KOMOMHATOPHBIX 33]]a4 METO/IOM Itepebopa, a TakxKe ¢
WCIIOJIb30BAHHEM M3BECTHBIX (DOPMYIL.

BHeay,I[I/ITOpHaH CaMOCTOATCIIbHAA pa60Ta: BBITIOJTHCHUEC JOMAIITHUX BaZ[aHI/Iﬁ mo teme 11

SV I R T P T T P T

Tema 12. DeMeHTbI TeOpUH
BEpPOSAATHOCTEIA.

Copneprxanue yaeOHOr0 MaTepuania

10

12.1Co0pITHE, BEpOSITHOCTH COOBITHS, CIIOKCHIE U YMHOKEHUE BEPOSITHOCTEH.

12.2  Ionamue o nezasucumocmu coObImuil.

12.3  Jluckpemnas cnyuaiinas —eeauuuna, 3axkon ee pacnpedenenus. Hucnoevie xapaxmepucmuxu
OUCKPEMHOUL CIYYAUHOU GeTUYUHDL.

12.4 [louamue o 3axone 601bWUX YUCeT

12.5 TlpexncraBnenue naHHBIX (TaONUIbI, JUAarpaMMbl, TpaduKH), TerepanvbHdas COBOKYHNHOCMb, GblOOpPKA,
cpedHee apupmemuyeckoe, MeOUAHA.

12.6 Ionamue o 3a0auax mamemamuyeckol CmamucmuKu.

12.7 Pewenue npaxmuueckux 3a0ay ¢ NPUMEHEHUEM ePOSIMHOCIHBIX MEMOoO008.

ITpakTnyeckas pabora Ne 42 Anann3 mHGOpPMALMM CTATHCTHYECKOTO XapaKTepa, NMpPEACTaBJICHHBIX B BHUJIE

NN N [P N (N




Jarpamm, rpa@ukos

BreaymuropHas caMocTosITenbHas paboTa: 10
1. BEIMOTHEHUE TOMAIIHUX 3aJaHUM 110 Teme 12. 2
2. mMpUMepHasi TeMaTHKa BHEAyJUTOPHOU CAMOCTOSITEITLHON paboTHI:
CpenHue 3HaU€HHS M UX IPHUMEHEHUE B CTATHCTHKE.

Cxembl BepHyIUTH TOBTOPHBIX MCIIBITAHHUIH. 2
3. cocTaBJeHHE KOHCIIEKTa U BBITIOJIHEHHE TPOBEPOYHOTO TECTA IO TEMaM:

Ionamue o nezasucumocmu cobbimuil. JJuckpemmnas ciyuaiinas 6erudund, 3aKkoH ee pacnpeoeneHus.
Yucnogvie xapaxmepucmuxy OUCKpemHOU CIyHaliHOl 8eUYUHbL. TeHEPANbHAS COBOKYNHOCHY, 6b100PKA,
cpednee apugpmemuyeckoe, meouana. Ilonamue o 3a0avax mamemamuyeckol cmamucmuxuy. Pewenue 6
NPAKMu4ecKux 3a0ay ¢ npuUMeHeHueM 8epOImMHOCHHbIX MEMoO08.

MaxkcumaibHas yueGHast Harpy3ka (Bcero) 351
Oosi3aTe/ibHas ayIUTOPHAN yueOHasi HArpy3Ka (Bcero) 234
N3 HuX npaKkTUYeCKHX 3aHATHI 84

BHeaynuTopHasi camocTosiITeIbHAsI padoTa 117

B paznene nporpammsl «Conepxanre y4eOHOH TUCHUILUTUHBD KyPCHUBOM BBIAEIECH MaTeprall, KOTOPBIN MPH 3yYEeHUN MaTEMAaTUKU KOHTPOJIIO HE MOJICKHT.

JU1st XapaKTepUCTUKH yPOBHSI OCBOECHHS y4eOHOr0 MaTepHasa UCHOIb3YIOTCS CIEAYIONIe 0003HAYCHUS:
1. — o3HaKOMUTENBHEIH (Y3HABAaHHE paHEee U3yUYCHHBIX 0OBEKTOB, CBOICTB);
2. — penpOoIyKTUBHBIN (BBINOJIHEHHUE AEATEILHOCTH IO 00pasily, HHCTPYKIMU HIIH IOl PyKOBOJICTBOM)
3. — IPOyKTHBHBIH (IIJITAHUPOBAHUE H CAMOCTOSTEIHHOE BHIMOIHEHHE JIEATEILHOCTH, pellieHHE POOIEMHBIX 3a/1a4)




3YCJO0BUS PEAIM3ALIINU ITPOT'PAMMBI IMCHUTTJIMHBI

3.1. TpeGoBaHus K MUHUMAJIBHOMY MaTePHAIbLHO-TEXHUYECKOMY 00ecnedyeHUuIo

Jliia peanu3anuy mporpaMMbl TUCITUTUIMHBI PEAYCMOTPEH YIeOHBIM KAOMHET MaTeMAaTUKHU

O6opynoBanue ydeOHOTO KaOUHETa!

- MOCAJI0YHBIE MECTA M0 KOJIMYECTBY O0yJarOIIUXCS;

- paboyee MecTO MpernoJaBaTes;

- KOMILJIEKT y4eOHO-HAISAHBIX TOcCOOui «MaTemMaTukay.

TexHnunueckue cpeacTBa 00y4eHUS:

- KOMITBIOTEP C JIUIIEH3MOHHBIM IPOrPaMMHBIM 00€CIICUCHHIEM;

- MYJIbTUMEIUATIPOEKTOP;

- PUHTEP, CKAHEP, KOmep.

3.2. UudopmanmonHoe obecnevyeHue 00ydeHust

[lepedyeHp peKOMEHIyeMbIX y4eOHBIX U31aHui, THTepHEeT-pecypcoB, JONOIHUTEIBHOMN JTUTEPATyphI

OcCHOBHbBIE HICTOYHUKH

1. bammvakoB M.M. Maremaruka. VYueOHUK Uil YUPEXKACHUN  HAYaJbHOTO U CPEIHETO
npodeccuoHabHOTO 00pa3oBanust/- M.: U3narenbckuii ieHTp «Akanemusi», 2017. — 256¢.

JonoJHUTEe/IbHbIE HCTOYHUKM:

1. Aranacsu JI.C., bByrycoB B.®., Kanomues C.b. u ap. ['eometpus (6a30Bbiit 1 mpoduiabHbI ypoBHHU) 10

—11. — M., 2008.

Amumos 1. A. u ap. AnreOpa u Havana ananu3a 10 (11) k1. — M., 2012.

[Mexmenkwmiit U.JI. Matemaruka (yae6HuK). — M., 2008.

4. Komsarun HO.M., TxaueBa M.B, ®enepoBa H.E. u pap. Maremaruka: anrebpa u Havana
MaTeMaTHUYeCKOoro aHanusa. AnreOpa ¥ Hayala MaTeMaTH4ecKoro aHaiau3a (0a30BbIi U yriyOJE€HHBIH
ypoBHH). 10 knacc / nox pea. A.b. XXwmwxkuenko. — M: OO0 «M3parensctBo OHuKey, 2014.

5. Konsrun HO.M., TkaueBa M.B., ®emepoBa H.E. u gp. Maremaruka: anrebpa u Haudana
MaTeMaTHYeCKOoro aHanuza. AnreOpa ¥ Hayala MaTeMaTH4ecKoro aHaiu3a (0a30BbIi U yriIyOIeHHBIH
ypoBHH). 11 kmacc / mox pea. A.b.XXuxdaenko. — M., OO0 «U3narenbctBo OHMKC»,2014

w N

HNHTepHeT - pecypchl:

1. Konnekuusi KHUT, BUI€O-TIEKIIUN, TOJOOPKA 3aHUMATEIbHBIX MaTeMaTHYeCKNX (DaKTOB, pa3IUYHbIE O
YPOBHIO M TEMAaTHKE 3aJ1a4¥, HICTOPUH W3 JKU3HH MareMaTukoB. MHpopMarus 00 onmMImagax, HaydHbIX
IIKOJIaX 1o Marematuke. Menuateka — Pexwum noctyna:  http://www.math.ru;

2. COOpHUK MaTepualioB MO0 W3YYEHUIO MaTEeMaTHUKH, adreOphl M TEOMETPUH B CPEIHEW IIKOJIe: 3a/1auH,
UTPBI, TIA37Ibl, TPEHUPOBOUHBIE yIpaXKHEHUS. MeToanueckue peKOMEHIAINK IS penojaBaTesiei, miaHbl
YPOKOB, KOHTPOJIbHBIC paboTHI u mp. — Pexum JOCTYyTIa
http://cte.jhu.edu/techacademy/web/2000/heal/mathsites.htm;

3. COopHuK Inekuuil. OJNEeKTpOHHBIE YYEOHWKHM W pemeOHukH. KpaTkuii TeopeTmueckuii 0030p
aMCcIUIUIMHBL — Pexxum noctyna: http://www.mathelp.spb.ru;

4. MareMaTuka ¥ MaTeMaTHKH, MareMaTtuka B u3HU. Ciydan W Ouorpaduu, Kypbe3bl U OTKPBITUS -
Pexum noctyna: http://mathc.chat.ru/;

5. MaTtemaTuka B MHpPEC: 0630p. I/ICTOpI/IH MaTEMAaTUKH. HepCOHaJ’II/II/I: HU3BCCTHBIC MAaTCMATUKH. CJ'IOBapB TCPMUHOB —
Pexxum nocryna: http://www-groups.dcs.st-andrews.ac.uk/~history/Indexes/HistoryTopics.html;

6. Bektopel B crepeomerpun. OTBICKAHUE YIJIOB M TPOEKIMH, IUIOMIA[eH CeYeHHid W OOBEMOB TeTl.
[Tpumepsr u 3aJ1a9n TUTST CaMOCTOSITEIBHOTO pereHus — Pexum JOCTYTIA:
http://kvant.mccme.ru/1978/01/skalyarnoe_umnozhenie vektorov.htm;

7. OnpenienieHust 1 UICTOPUYECKUE CIIPaBKH. Teopema Diiyiepa - UCTOPUS U JT0Ka3aTeIbCTBO. [1maToHOBBI 1
ApxumenoBsl Tena. buorpaduueckue cnpaBku o Ilmarone, Apxumene, EBkiuae M Ipyrux Y4YeHBIX,
MMEIONUX OTHOIIEHUE K 3asABJICHHOH TeMe. MHOTOIpaHHHUKH B WCKYCCTBE M apXUTEKType — Pexum
nocryma: http://www.tmn.fio.ru/works/26x/304/;

8. NHdopmannoHHO-TIONCKOBasi CUCTEMa M0 MaTeMaTHKe MO pas3zesiaM: MIaHUMETPUS U CTEPEeoMeTpus —
Pexxum noctyma: http://zadachi.mccme.ru/easy/;

9. Poccwuiickuii oOpa3oBarenbHbIi mopTa — Peskum gocrtyma: http://www.school.edu.ru.



http://www.math.ru/
http://cte.jhu.edu/techacademy/web/2000/heal/mathsites.htm
http://www.mathelp.spb.ru/
http://mathc.chat.ru/
http://www-groups.dcs.st-andrews.ac.uk/~history/Indexes/HistoryTopics.html
http://kvant.mccme.ru/1978/01/skalyarnoe_umnozhenie_vektorov.htm
http://www.tmn.fio.ru/works/26x/304/
http://zadachi.mccme.ru/easy/
http://www.school.edu.ru/

10. denepanbHbii IEHTP HHPOPMALIMOHHO-00PA30BATEIBHBIX PECYPCOB.

METOAMYECKHE MaTepralsl. — Peskum qoctyma: Www. feior.edu.ru;
11. MunuctepcTBo odpasoBanus Poccuiickoit ®eneparuu. - Pesxxum moctyma: http://www.ed.gov.ru;

12.HaunoHanbHBIH
http://www.school.edu.ru;

nopran

[DmekTpoHHBINH pecypc]:

"Poccuiickuii  00meoOpa3oBaTeIbHbBIN

mopTam. -

Pexxum

13. EctecTBeHHOHAYYHBIN 00pa3oBaTeNbHbIi mopTai. - Pexxum goctyma: hitp://en.edu.ru;

14, CHCLII/IaJ'II/BI/IpOBaHHI)II\/'I nopTaia «HH(I)OpMaHI/IOHHO-KOMMyHI/IKaI_II/IOHHI)IC TCXHOJIOTHH B O6pa3OBaHI/II/I)>. - Pexxum

nocrtyma: http://www.ict.edu.ru;

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUs JUCHUITVIMHBI

KOHTPOJIL H OI€CHKA PC3YJIbTAaTOB OCBOCHUA NUCHUIUIMHBI OCYIICCTBIIAOTCA IMPECIIOAaBaTCIICM B
mponecce MpOBCACHUA MPAKTHUYCCKUX 3aHATHH H J'Ia60paTOpHBIX pa60T, TECTUPOBAHHA, a TaKXKE

BBIITOJIHCHU L OGY‘IaIOH_[I/IMI/ICSI WHAWBHUYAJIbHBIX SaHaHHfI, ITPOCKTOB, I/ICCJIeI[OBaHI/If/'I.

Kon Pesynbrar

IToka3aTenu OLiEHKH

DopMBI 1 METOIBI KOHTPOJISI
H OI[eHKH Pe3yJbTATOB
o0yuenust

Io 3aseputenuu ocgoenus yueOHou OUCYUNIUHBL 00YYAIOWUUCS OOIICEH YMEMDb.

V1.1 | Bmagmets  MeTOAAMH
JIOKa3aTeNbLCTB u
ITOPUTMOB

peHICHUA;

-HaXOJUT OMIMOKH B MpPeoOpa3oBaHHUAX U BBIYUCICHUIX
(oTHOCHTCS KO BCEM ITyHKTaM IIpOrpaMMEl);

-HaXxOAWT TPUOMIDKEHHbIE 3HAYCHHUS BEJIWYUH U
MOTPEUIHOCTH BBIYHCIICHUI (abcomoTHas u
OTHOCHTEIIbHAA);

- CPAaBHUBAET YHCIIOBBIE BBIPAKEHUS;

- BBINIOJIHACT apu(MeTHUecKue ACHCTBUS HaJ IHCIAMH,
coueTast yCTHbIE M MUCbMEHHBIE TIPUEMBI;

- BBIUUCIIIET U CPABHUBAET KOPHH, BBIMOJHSAS MPUKUIKH
3HAUEHHWsT KOPHS INpeoOpa3oBBIBACT  YHCIIOBBIE U
OyKBEHHBIE BBIpQKEHHE, COJICPIKAILIE PaHKaIIb;

- BBINOJHJET pacyeTl 1O (opMyTaM, COJSpKaIUM
paavKaibl, OCYIIECTBIISAI HEOOXOAMMbIE MOJCTAaHOBKH U
npeoOpa3oBaHus;
- ompenenser
paavKazaMu;

- HaxOOWT 3HAYEHUS CTENEHH, HCHOIb3Ys
HEOOXOANMOCTH MHCTPYMEHTAIIbHbBIE CPE/ICTBA;

- 3aIUCBIBAET KOPEHb B N-OU CTENEHH B BUJE CTENEHU C
JpOOHBIM TIOKa3aTeneM 1 Hao0opoT;

- BBIYMCISIET CTENEHHU C PalMOHAJIBHBIM ITOKa3aTelseM,
BBIMOJIHASA TNPHUKHUJIKA 3HAYCHHUS CTENEeHH, CPAaBHUBATHh
CTeTICHH;

- BBITNOJIHAET NPeoOpa3oBaHKUE YHCIIOBBIX U OYKBEHHBIX
BBIPQKEHHUI,  COAEpXKAIIMX  CTENEeHH,  MPUMEHSIA
CBOMCTBA;

- BBINOJIHSET NpeoOpa3oBaHMs BBIPAKEHUH, MPUMEHSS
(GopMynbl, CBSI3aHHBIE CO CBOWCTBaMH  CTEIIEHEH,
norapu(MoB;

- IpUMEHSET MAaTeMaTHYECKUE METOAbl Ml PeleHUs
COJIEpKaTENbHBIX 3a/lad U3 Pa3IMYHbIX 00JIaCTed HAyKH
U MPAKTUKH, UHTEPIPETHPOBATH PE3YIbTAThl C YYETOM
peabHbIX OTPaHUYEHUN;

- pemraeT 3agadd Ha CBSA3b IEpBOOOpasHON M ee
MPOU3BOIHOM;

- BBIYUCIIAET IEPBOOOPA3HYIO IS JAHHOHN (DYHKIINH;

- pemaer 3aJadM Ha CBA3b IIEPBOOOpasHON M ee
[IPOU3BOJTHOM;

PaBHOCHUJIIBHOCTDb BLIpa)KeHI/Iﬁ C

pu

DKcnepTHas OLICHKa
BBIITOJIHCHU S MPAKTUYCCKUX
paboT, KOHTPOJBHBIX padoT,
9K3aMEHa, HalpaBJCHHBIC Ha
OILICHKY TIPAKTHICCKIX
HABBIKOB.

VY 1.2 | npumMeHsTh,
MIPOBOANTH
JIOKa3aTebHbIe
paccyXIeHusi B X0OJe

peuicHus 3aga4;

- pelIaeT NpUKIaIHbIE 3a/1a4l Ha CII0’KHBIE ITPOIIEHTBI;
- ompenensier  0o0macTe  JOMYCTHUMBIX  3HAYEHHH
JI0rapu(pMHUUYECKOTO BBIPAKEHUS;

- MIPUMEHSIET npu BBIYHCIICHUH 3HAYCHHMS
TPUTOHOMETPUYECKOTO BBIPAKEHHUS U €ro yNPOLICHUS
OCHOBHBIE  ()OPMYJIBI  TPUTOHOMETPHHU:  (HOPMYJIBI

OkcnepTHas OLICHKa
BBINOJTHEHHS MIPAaKTHYECKUX
paboT, KOHTPOJIBHBIX pPadoT,
9K3aMEHa, HalpaBJICHHbIE Ha
OLICHKY MIPAaKTHYECKUX
HaBBIKOB.

Y4ebHo-

A0CTyIa:
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http://www.ed.gov.ru/
http://www.school.edu.ru/
http://en.edu.ru/
http://www.ict.edu.ru/

CIIOKEHUS,  YIOBOGHMs,  IpeoOpa3oBaHHUs  CYMMBI
TPUTOHOMETPHYECKUX (YHKIMHA B IPOM3BEICHUE |
NPOU3BEICHHS B CYyMMY;

- pemiaer 3ajadd Ha NpPUMEHEHHE (GOPMYINBl CYMMBI
0ecKOHEYHO yOBIBAIOMICH T€OMETPHUYECKOH IPOTPECCHH;
- COCTaBIISIET ypaBHEHUS KacaTeNbHOH B 00IIEeM BHIE;

- NpUMEHSeT NPOM3BOMHYIO UL DEIICHUS 3axad Ha
HaXOXJICHWE HauOOJbLIEr0, HAMMEHBIIEr0 3HAYCHHS |
Ha HaXOXJICHHE IKCTPEMYMa;

VY 1.3 | Bnagets - pelaeT UppanuoHaIbHbIE YPAaBHEHHUS; OkcrnepTHas OLIEHKa
CTaHJAPTHBIMU - pelaeT oKa3aTeNbHble ypaBHEHUS; BBITIOTHEHUS MIPAKTUYECKHUX
NpUeMaMH peIIeHHs | - pellaeT JiorapuMuuecKre ypaBHEeHNUS; paboT, KOHTPOJIBHBIX pPadoT,
panuoHaIbHBIX U | - u300pakaeT Ha EJUHUYHOW OKPY)KHOCTH 3HA4eHHs | SK3aMEHa, HalpaBJCHHbIE Ha
UppalMOHAIbHBIX, apKCHHYca, apKKOCHHYCa, apKTaHIeHCa YHCIa; OLIEHKY MIPAKTUYECKUX
MOKa3aTeIbHBIX, - TPUMEHSET NPH PEIICHWH YPaBHEHHH ONPENEJICHHS | HABBIKOB.

CTEINCHHBIX, apKCHHYCa, apKKOCHHYCa, apKTaHTCHCA YHCIIa;
TPUTOHOMETPUYECKH | - PeIaeT no (GopMysiaM U TPUTOHOMETPHUUECKOMY KpPYTY
X  YpaBHEHHHl W | IpPOCTEHIINE TPUTOHOMETPHUYECKHUE YPaBHECHUS,
HEPaBEHCTB, UX | - TpUMEHSeT OOIIMe METONbl PpEIICHHS YpaBHEHMH
CHCTEM; (mpuBeneHNE K JMHEHHOMY, KBaJpaTHOMY, METOX
pa3IoXKeHUs Ha MHOXHTENH, 3aMEHBI NepeMeHHON) npu
peIIeHNH TPUTOHOMETPUYECKHUX YPaBHEHUH;
- OTMEYaeT Ha Kpyre pemeHus MNpocTeHIInx
TPUTOHOMETPUUIECKUX HEPABEHCTB;
- pemlaer moKa3aTelibHble M Jiorapu(MUUECKHe
YpaBHEHHSI M HEPAaBEHCTBA 110 M3BECTHBIM aJITOPUTMaM;
- TpUMEHSET CBOWCTBa (YHKIMH JUIi CpaBHCHHS
3HAQUEHUH TPUTOHOMETPUUYECKUX (QYHKIMH, pEIICHHS
TPUTOHOMETPUYECKHIX YPaBHEHHH;
;
- pemaer ypaBHEHHS C TNPUMEHEHHEM BCEX IPHEMOB
(paznmoxeHHs Ha  MHOXWTENH, BBEICHHSA  HOBBIX
HEM3BECTHBIX, TOJICTAHOBKH, IPapuIecKoro MeTona);
- pemraeT CHUCTEMBl YypaBHEHHH C TPHUMEHEHHEM
Pa3IUYHBIX CIOCOOOB
- pemiaeT HEpPaBEHCTBA M CHCTEMBI HEPaBEHCTB C
MIPUMEHEHNEM Pa3IMYHBIX CIIOCO0O0B;
- pemaer pannoHaJbHbIE, MppalOHAIbHBIE,
MOKa3aTeJIbHbIE M TPUTOHOMETPUYECKHE YPAaBHEHUS H
CHCTEMBI;

YV 1.4 | ucrons3oBartb - pemiaeT W WUIIOCTPUPYET peIIeHWe ypaBHEHWH H | BhimonHeHWe BHeayIUTOPHOM
TOTOBBIE HEpPaBEHCTB HCHOJb3Yysl KOMITBIOTEPHBIE MPOTPAaMMBI | CAaMOCTOSATEIHLHON PabOTHI
KOMITBIOTEPHBIE (pemaxrop popmyn, Kommac, 1C,Excel) DKcnepTHas OLICHKa
MIpOrpaMMBI, B TOM BBINTOJTHEHHS MIPAKTHIECKIX
4pciae JUIS  [IOWCKa paboT, KOHTPOJBHBIX pabdoT,
MyTH  pemeHus W 9K3aMEHa, HalpaBJCHHbIE Ha
WILTIOCTPAIAN OIICHKY MIPAKTHIECKUX
pemeHns ypaBHEHUH HaBBIKOB.

1 HEPABECHCTB;

YV 1.5 | Bmagets YMEHHUEM | - OMpeAessaTh Mo (opMyJsie TMPOCTEHIEH 3aBUCUMOCTH, | DKCHepTHAs OIIEHKA
XapaKTepU30BaTh BuUj ee rpaduka; BBITIOJIHEHUS MIPAKTUYECKUX
noBeieHNe QYHKIMH; | - BbIpaxkaeT 1o ¢GopMyle OJIHY IEpEMEHHYI0 uepe3 | paboT, KOHTPOJBHBIX pador,

Apyrue,

- BeIpaxaeT 1o ¢opMmylie OIHY IEPEMEHHYIO Yepe3
Apyrue,

- HaxoJuT 00JacTh OmpeneNeHus U o0NacTb 3HAUYEHWH
byHKINN;

- BBITIOJTHACT NpeoOpa3oBaHus TpagukoB GyHKINH;

- TpUMEHSAET CBOWCTBAa (QYHKIHH MpPH HCCIEIOBAHUH
YPaBHEHMH U PEIICHUH 3aJa4 Ha SKCTPEMYM;

- HUCTONB3YeT CBOHCTBA (YHKIMHA s CpaBHEHUS
3HAYEHUH CTETeHEe! U TIOTapu(pMOB;

- cTpouT rpadMKH CTENEHHBIX M JIOrapu(pMHYECKUX

OK3aMCHa, HaIllpaBJICHHLIC Ha
OLICHKY MPAKTUICCKUX
HaBBIKOB.




GyHKIHT;

- cmpoum zpaguru 06PAMHBIX MPUSOHOMEMPULECKUX
@yHKYull u onpedensims no epaguram ux ceolUcms,

- COCTaBIIsIET ypaBHEHUS KacaTeNbHOH B 00IIeM BUIE;

- mpuMeHser and  auddepeHnUpoBaHUS  (PyHKIHI
npaBmia audQepeHnupoBaHms, TaOIHUIly MPONU3BOIHBIX
SJIEMEHTAPHBIX (YHKLIUIA;

- TPOBOJUT C IOMOUIBIO MPOM3BOAHON HCCIIEIOBAHMS
(byHKIMH, 3aaHHOH (HOPMYIION;

- YCTaHaBJIMBAaeT CBS3M  CBOWCTB
MIPOM3BOJIHOM 110 UX rpaduKam;

byHKIIME U

VY 1.6 | ucnons3oBaTh - CTPOWT U YUTACT rpaduku (HyHKIUH; DKcnepTHas OIICHKA
MOJTyYCHHBIC 3HAHMSA | - UCCIEAYeT (DYyHKIIH; BBITTOJTHEHUS MIPaKTUYECKUX
JUIS ~ ONHCAHUSA | | - COCTABISICT BUABI (DYHKIHIA IO TAHHOMY YCJIOBHIO; paboT, KOHTPOJBHBIX padoT,
aHaJIM3a  peaIbHBIX | - pellaeT 3aJadyd Ha [OPUMEHEHWE MHTerpaja Juid | 5K3aMEHa, HaIpaBJICHHbIE Ha
3aBHCHUMOCTEI; BEIYUCIICHUS (PU3UYECKIX BETUYNH U TUIOIIAACH; OLICHKY MIPaKTUYECKUX

- HCIOJIB3YET proOpeTeHHbBIE 3HAHHSA IUIS | HaBBIKOB.
HCCIIEI0OBAaHUS U MOAEIUPYET HECIOKHBIE 3a/1a4H;

V 1.7 | B1ageTh OCHOBHBIMHU | - OIMKCHIBAET PACCTOSIHUA OT TOYKU JO IMJIOCKOCTH, OT | DKCIEepTHas OIICHKA
MTOHATHUSMH 0 | IpAMON 10 TUIOCKOCTH, MEXIY TUIOCKOCTAMH, MEXAY | BBIOTHEHHS MIPaKTUYECKUX
IJIOCKUX U | CKPCIIMBAIOIIMMUCS MPSIMBIMH, MEXKIY MPOU3BOJBHBIMUA | pabOT, KOHTPOJBHBIX pPaboT,
MIPOCTPAHCTBEHHBIX ¢durypamu B mpoOCTPaHCTBE; 9K3aMeHa, HampaBJeHHbIE Ha
TeOMETPUUYECKUX - apryMEeHTHUPYeT CBOU CYXIEHHS O B3aMHOM | OLEHKY MIPaKTUYECKUX
¢urypax, WX | pacIOJIOKEHUH MPOCTPAHCTBEHHBIX QUTYD; HaBBIKOB.

OCHOBHBIX - OMNHWCBIBAET M XapaKTepU3yeT pasiIuyuHble BUIbI
CBOMCTBaX MHOTOTPAaHHUKOB, IMEPEUYMCISET MX DJIEMEHTHl U
CBOMCTBA;
- MPOBOJUT J10KA3aTEIbHBIE PACCYKIECHUS NPU PEILECHUU
3a1a4;
- IPUMEHSET TEOPUIO MPH PEIICHUH 3a7a4 Ha JEHCTBUS C
BEKTOpaMH,  HUCHOJBb3YeT  KOOPAWHATHBIA  METOJ,
NPUMEHSTh JICUCTBUS BEKTOPOB JUIS  BBIYUCIICHUS
BEJTMYHH YTJIOB U PACCTOSHUM;
- IPUMEHSIET TEOPHIO MPH PEIISHUH 337124 Ha JIEHCTBUS C
BEKTOpaMH;
- TMPUMEHSAET TEOPHUIO JJIsI OOOCHOBAaHUS IOCTPOCHUH H
BBIYKCIICHUIL;

¥ 1.8 | pacno3HaBaTth - paclmo3HaeT Ha YepTekax W MOJENSX pa3IMYHBIX | DKCHEepTHas OIEHKA
reOMETPUUECKHE CIy4acB  B3aUMHOTO  DACIONOKCHHSI  MPSMBIX U | BRINOJHEHMS MPAKTHYECKHUX
¢burypsr Ha | IUIOCKOCTEH, apryMEHTHUPYET CBOU CYXICHUS; paboT, KOHTPOIBHBIX PAGOT,
HepTeAax, MOLCIIAX 1 9K3aMeHa, HallpaBJICHHbIE Ha
B PEATBHOM MHPE;

OLICHKY NIPAKTHYECKHUX
HaBBIKOB.

Y 1.9 | npumeHsThH - BBIOJIHAET IIOCTPOCHHUS YIJOB MEXKIY MPSIMBIMU, | DKCHEPTHAs OLIEHKA
N3Y4YCHHBIC CBOMCTBA HpHMOﬁ U IIJIOCKOCTBIO, MEKIAY IINIOCKOCTAMHU TIO | BRIIIOJIHEHUS MPAKTUYECKUX
TEOMETPUYECKUX OTIMCAHMIO M PACTIO3HAET UX Ha Mogienﬂx; paboT, KOHTPOIBHBIX PAGOT,
¢uryp u ¢popmya Ui | - TPUMEHSET HpI/I3}£aKI/I U CBOICTBa pPacCIOJIOKEHUS 3K3aMCHA, HANPARJICHHEE Ha
peuieHus MPSMBIX U IJIOCKOCTEHN MpU peLIeHUH 3a/1ay;
reOMETPUUECKUX - pewiaer 3aJayd Ha BBIUHCICHHE TIE€OMETPUUYECKHUX OLCHKY MPpaKTHICCKIX
3aa4 W 3aJa4  C | BEJIMYUH; HAaBBIKOB.

MIPaKTUYECKUM - mpuMeHseT (GOPMYJIBI U TEOPEMBI IUIAHHUMETPUU IS
cosiepKaHUEM; penieHus 3auad;

- TpHUMEHSEeT NPU3HAKA W CBOWCTBA PACIIOJIOKECHHS
MIPSIMBIX ¥ IUIOCKOCTEH MpH pelIeHnH 3a/1a4;

- n300paXkaeT Ha PUCYHKaX W KOHCTPYHPYET Ha MOIEIAX
MEePICHIUKYISIPHI ¥ HAKJIOHHBIE K TIOCKOCTH, TPSMBIE,
mapajieNlbHble TUIOCKOCTH, YTIBI MEXIY NpAMOA U
IUIOCKOCTBIO U 0OOCHOBBIBAET ITOCTPOCHHUS;

- M300pakacT Ha YEepPTeKaX U MOJCIAX PACCTOSHUS H
000CHOBBIBAET CBOUX CY)KACHUSL;




- OMPCACTIACT U BBIYUCIIACT PACCTOAHNUEC B IIPOCTPAHCTBE,
- H306pa>1<aeT MHOTOTPAaHHUKH W BBIITOJIHACT ITOCTPOCHUA
Ha 1/1306pa>1<eH1/151x 1 MOACIIAX MHOTOTPaHHUKOB;

- BBUHCIACT JMHEHHBIE OJJIEMEHTHI M YIJOB B
MIPOCTPAaHCTBEHHBIX ~ KOHQUI'YpalHAX, apryMEHTHPYET
CBOU CY>KACHHUS;

- CTpPOWT IMpocTeHmme cedeHnst Ky0a, TPH3MBL,
MTUpaMUIbI;

- mpuMeHsieT (DaKThI U CBEJICHHS U3 TUNIAHUMETPHU;

- IpPUMEHSET CBOWCTBA CHMMETPHH MIPU PEIICHUH 3a]1a4;
- M300pakacT OCHOBHBIC MHOTOTPAHHUKH M BBIMOJIHSACT
PHUCYHKH 10 YCIIOBHSIM 33]1a4;

- pemiaeT 3a7aydl Ha TMOCTPOCHUC CCUCHHIA, BBHIUHCIICHHE
JUIMH, PacCTOSIHUM, yIiI0B, IUIOLIAAEH;

- MPUMEHSIET CBOWCTBA CUMMETPHH MU PEIICHUHU 3a1a4
Ha Tela BpalleHuUs], KOMOMHAIIMIO T,

- M300pa)kaeT OCHOBHBIC KPYIJIbIC TElNa W BBIIOJHICT
PHUCYHKH 10 YCIIOBHIO 331a4H;

- pelraeT 3aJa4yM Ha BBIYMCICHHE IUIONMANCH IIOCKUX
¢buryp ¢ npuMEHEHHEM COOTBETCTBYIOIIUX (POPMYN H
(haKToB U3 INITAHUMETPHH;

- BBIUUCIIACT PACCTOSIHUN MEKIY TOUKaAMHU;

- HAXOJUT YPaBHEHUS OKPY)KHOCTH, c(hepbl, IIIOCKOCTH;

- BBINOJIHACT IOCTPOCHHUE IO 3aJaHHBIM KOOPMHATAM
TOYEK U MJIOCKOCTEH, HAXOUT KOOPANHATHI TOUCK;

- pemaer 3ajgayd  HA  BBIYHCICHHE  IUIOLIAJICH
MOBEPXHOCTH MMPOCTPAHCTBEHHBIX TEIT;

- pelaer 3agayd Ha MpUMEHEeHHe (GOPMYJT BBIYUCICHUS
00BEMOB;

Yy BIIAIETh  HAaBBIKAMH | - TPEIACTABICT pEIICHHEe 3aJad C JHCIIONF30BaHHEM | BHIONHEHWE BHEayIUTOPHOM

1.10 HCTIONB30BaHUs KOMIBIOTEPHBIX IPOTPaMM CaMOCTOSATENTFHON pabOTHI
TOTOBBIX DkcnepTHas OIIEHKa
KOMITBIOTEPHBIX BBITIOJTHEHHSI MIPaKTUIECKUX
MIPOrpaMm npu paboT, KOHTPOJBHBIX paboT,
peIeHnH! 3aay; 9K3aMEHa, HalpaBJCHHBIE Ha

OLICHKY MPAKTHUECKHUX
HAaBBIKOB.

Y HaXOJUTh U | -pemraeT KOMOMHATOpPHBIE 3aJa4ll METOIOM Iepebopa M | DKcrepTHas OIIeHKa

1.11 OIICHUBATh IO TIPAaBUITY YMHOXKCHUS; BBITIOTHEHUS MIPAKTHICCKIX
BEPOSATHOCTH - pemraeT TpaKTHYeCKHEe 3aJadd C HCIOJb30BaHHEM | paboT, KOHTPOIBHBIX padoT,
HACTYIUICHUS MTOHATUH U PaBUIT KOMOWHATOPHKY; 9K3aMEHa, HalpaBJICHHBIC Ha
coOBITHIT B | - pemiaer 3aJayd Ha BBIYMCICHHE BEPOSTHOCTEH | OLICHKY MIPAKTHICCKIX
MPOCTEHIINX COOBITHH; HaBbIKOB.
MIPaKTUIECKHUX - pelIaeT npakTU4ecKue 3ajadu Ha 00paboTKy YHCIOBBIX
CUTYaIUsAX W | JaHHBIX, BEIYUCICHUE UX XapPAKTEPUCTHK;
OCHOBHBIE
XapaKTePUCTUKU
CITy4aiHbIX BEJIMYHH

1o 3asepuienuu oceéoenus yueOHol OUCYUNTIUHBL 00YUAIOUWUIICA 00JIHCEH 3HAMb:

3.1 IIpeCTaBIECHUs 0 | - ompenensieT poJib MaTeMaTHUKW B Hayke, TexHuke, | OueHka pe3yIabTaToB
MaTeMaTHKe KaK | DKOHOMHUKE,  WH(POPMALMOHHBIX  TEXHOJOTHUSAX U | BBIIOIHCHHS KOHTPOJBHBIX
YacTH MUPOBOH | MPAKTHUUECKOH AEATEIbHOCTH; paboT W TMPOBEPOYHBIX TECTOB
KYJIBTYpBl H MeECTE | - Ha3bIBaeT IICNU WM 33Ja4d M3YYCHUS MATEMATHKHU NPH | [0 U3y4aeMBIM TeMaM.
MaTeMaTUKH B | ocBoeHnu npodeccuii CI1O;
COBpPEMEHHOM
[IUBUJIN3AITUT

3.2 CrocoOBl  OMHCAHMS | - MPUBOJIUT MPUMEPHI QYHKIIMOHABLHBIX 3aBHCUMOCTEH B | OrieHka pe3yIbTaToB
SBIIEHUH PEANBHOTO | peajbHBIX MPOIeCcCax M3 CMEKHBIX AUCIHUILINH, BBITIOJTHEHUS KOHTPOJIBHBIX
Mupa Ha | - Ha3bIBACT AJITOPUTM BBIYMCIICHUS MPOM3BOTHONW Ha | paboT M TPOBEPOUYHBIX TECTOB
MaTeMaTHIECKOM IpUMepe BBIUNCICHHUS MTHOBEHHOW CKOPOCTH U | 1O M3y4aeMBbIM TEMaM.
SI3BIKE yrioBoro kodhduimeHTa KacaTellbHOM;

3.3 TIPEICTABICHUS 0 | - mepednciseT NMpUMEHEHHe KOopHeW m ctemeHeil mpu | OreHka pe3yJIbTaToOB




MaTEeMaTHYECKUX
TOHSITHSAX KakK
BaKHCHIITNX
MaTEMaTHYECKHX
MOJEISX,
MO3BOJISTFOIIHX
OTIHCHIBATH U U3y4aTh
pasHble MpoIecCHl U
SIBJICHUS;, ITIOHMMAaTh
BO3MOXKHOCTH
aKCUOMATUYECKOTO
MIOCTPOCHHUS
MaTeMaTHYECKUX
TEOpU;

BBIUUCIICHUM CPEJHUX, JCJIEHHUH OTPE3Ka B «30JI0TOM
CEUYECHUN»;

- OIHUCBIBAET pAJMaHHBIA METOH M3MEPEHHA YIJIOB
BpAILCHUS U UX CBA3b C IPAyCHON MEPOIi;

- JIaeT ONpeAeICHHE MOHATHS NEPEMEHHOH, MPUBOIUT
IIPUMEPHI 3aBUCUMOCTEN MEX Iy TEpEMEHHBIMH;

- IMPHUBOAMT JOKa3aTeIbHBIE PACCYKICHHUS HEKOTOPBIX
CBOWCTB JINHEWHOH M KBaJIpaTHYHOM (QYHKIIHIA;

- JlaeT OIpeJelieHHe TapMOHMYECKUX KojeOaHuil u
NPUBOJMUT TPUMEPbl TaPMOHUYECKHX KoJIeOaHMH JUIs
ONMCaHUsl TPOIECCOB B (U3MKE M JPYyrux o0JacTsX
3HaHUS,

- (dopmynupyer MexaHHYECKHH
CMBICJI IPOU3BOAHOM;

- JaeT NMPOCTEHIINEe CBEACHNU O KOPHAX alreOpandecKux
YpPaBHEHMH, TIOHSATUE HCCIENOBAHUS YpaBHEHUH U
CUCTEM ypaBHEHUN;

- OIHUCBIBAET TEOPHUIO PABHOCUIIBHOCTH YPaBHEHHMH;

- (opmymupyer ompezneneHus, NPU3HAKOB M CBOWCTBa
MapajyieNIbHBIX M NEPIEeHIUKYISIPHBIX  IMJIOCKOCTEH,
JIBYTPaHHBIX U JIMHEHHBIX YIJIOB;

- (QopMynHpyeT M J10Ka3bIBa€T OCHOBHBIE TEOPEMBI O
PacCTOSHUAX (TEOpeM CYIIECTBOBAHMS, CBOICTBA);

- OTMCHIBAET MPOLIECC MapaLIENIBHOTO IPOSKTUPOBAHUS U
€ro CBOMCTBA;

- opmynupyem meopemvi 0 NAOWAOU OPMOSOHATLHOU
npoexyuY MHO20Y20IbHUKA,

- JaeT ONMCAaHUE M XAPAKTEPUCTHUKY pPa3IMYHBIX BHJOB
MHOTOTPaHHHKOB, X 3JIEMEHTHI U CBOICTBA;

- JaeT XapakTepHCTHKy M W300paKCHHE CEUEHMUS,
DPa36epmKu MHO202PAHHUKOG,

- nepeuucnsgem BHIBl CHMMETPUH B IPOCTPAHCTBE,
(bopMyIHpYET ONpe/eICHUs U CBOICTB;

- JaeT XapaKTepUCTHKY CHMMETPHM TeJ BpALICHHUA H
MHOTOTPaHHHUKOB;

- TEePEeYUCIUTE BHUIBI TN BpalleHHs, GopMyIupyeT ux
ONpPEJEIICHUN U CBOWCTB;

- opmynmupyer TeopeMy O CeUSHHH IIapa IFIOCKOCThIO U
IUTOCKOCTH, KacaTeJIbHOH K cdepe;

-JTaeT XapaKTePUCTHKY U N300pakaeT Tejla BpalleHus, UX
Pa3BEPTKHU, CEUECHHUS;

- JaeT ompeJeNeHue IUIOMAal U 00beMa, aKCHOMBI H
CBOMCTBA;

- OITMCBIBAET METOJ BHIYMUCIICHUS UIOIAAH IOBEPXHOCTH
ctepsr;

- TepeumcIsieT TpaBMia  PA3’OKEHHS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE;

- Ha3bIBaeT NIPABMIIA HAXOXJEHHsI KOOPJAUHAT BEKTOPA B
IIPOCTPAHCTBE;

- ¢dopmynupyer mnpaBuiIa AEHCTBUH C BEKTOPaMH,
3aJJaHHBIMM KOOpPJMHATAMM CKAJIIPHOTO HPOU3BEAEHUS
BEKTOPOB, BEKTOPHOT'O YPABHEHUS NMPSIMOU U IIOCKOCTH;
- MPUBOAUT J0KA3aTEIbCTBO TEOPEM CTEPEOMETPUHU O
B3aMMHOM pACIIOJIOKEHUH TIPSIMBIX M IIOCKOCTEH C
HCTIOIb30BaHHUEM BEKTOPOB;

u FeOMeTpI/I‘IeCKI/[ﬁ

BBITIOJTHCHUS KOHTPOJIBHBIX
paboT W TPOBEPOUYHBIX TECTOB,
YCTHBIX OTBETOB 110 M3y4aeMbIM
TeMam.

Brmonaenne JOMAITHAX
3aJaHHM.
Hanmcanne pedepata u

COCTaBJICHHUE IIPE3EHTAIUH.
BrinonHeHne BHeaynUTOPHON
CaMOCTOSTENLHOM PabOTHI.
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mpeacTaBiIeHus 00
OCHOBHBIX MOHSITHSIX

MAaTEMATHUYCCKOIO
aHajau3a i Hux
CBOMCTBAX;

- (hopmynupyeT TOHSITHE KOPHS N-U CTETEeHH, CBOWCTBA
paJvKaioB U MpaBUiia CPAaBHEHUSI KOPHEH;

- TMOHATHE CTENEHU C JeHCTBUTEILHBIM ITOKa3aTeIIeM;

- JaeT OmpeeNieHHe pPaBHOCHIBHOCTH BBIPAKEHHH C
panuKanamuy,

- 3alKChIBAET KOpEHb N-H CTENEHUW B BUAE CTENEHH C
JPOOHBIM TIOKa3aTeJIeM B HA000POT;

- (hopMyIIUpyeT CBOWCTBA CTEIECHE;

Ornenka pe3yapTaToB
BBINOJTHEHHS KOHTPOJIbHBIX
paboT W TPOBEPOUYHBIX TECTOB
10 U3y4aeMbIM TEMaM.

Brimonnenne JIOMAIITHUX
3aIaHnui
Hanucanune pedepata H

COCTAaBJICHUEC NPE3CHTAIIUN.




- (Qopmynupyer ompenereHUs TPUTOHOMETPHYECKUX
GYHKOMA 118 yIJOB  IIOBOPOTa W OCTPHIX  YIJIOB
IPSMOYTOJIBEHOTO TPEYTOIBHHKA;

- IepeymcisieT OCHOBHBIC ()OPMYIBI TPUTOHOMETPHH:
(GopMyNIBl  CIIOKEHWS, YyIBOCHHUS, IIPEOOpa3OBaHUA
CYMMBI TPUTOHOMETPUYECKNX (DYHKIMI B MPOU3BEICHUE
U MIPOU3BENICHUS B CyMMY;

- Ha3bIBaeT CBOWCTBA CHMMETPHUHU TOYEK Ha EIUHUYHOU
OKPY>XHOCTH;

- ¢dopmynupyer HIOHSTHE
TPUTOHOMETPUYECKUX (PYHKIINH;

- JaeT ompejeleHHe MOHATHS TpaduKa, ONpeseieHHe
MIPUHA/JIE)KHOCTH TOYKH rpad Ky GpyHKINY;
- (hopmymupyeT omnpeneneHue GyHKINAHN;

- (dopmymupyer  nomamue  obpamuoOu
oIpesieNieHue BUA;

- OpMyIUpYeT HOHATHE CIOKHOU (QyHKIHY;
- JaeT OIpeHeICHHE HEeMPEePhIBHOW MEPUOINISCKOM

00paTHBIX

dyHuryuu,

GbyHKIHN;

- (hopMyIIUpyeT CBOWCTB CHHYCa M KOCHUHYCA;

- JlaeT OIpEIEICHHUE PA3PBIBHOM NEPUOIUYECKOU
dyHKuMH;

- (hopMyIupyeT CBOMCTBA TAHT€HCA M KOTaHIeHCA;

- JaeT OIpeJelIeHUE YHCIOBOM IOCIENOBATEIbHOCTH,
MIEPEUHUCIISIET CIIOCOOBI €€ 3a/1aHHs;

- JaeT OTpeJeNICHNE TIpeieria MOCIe0BaTeIbHOCTH;

- Has3bIBaeT (HOPMYJIBI M TPaBHJA BBIYUCICHUSA CYyMMBI
OECKOHEYHOT0 YUCIIOBOTO PAa Ha MPUMEPE BHIUNCICHHS
CyMMBl OECKOHEYHO YyOBIBalOIIEll TIeOMETPHUYECKOH
MIporpeccuy;

- IaeT OIIpEIeJICHUE TPOU3BOIHOM;

- epevucisieT npaBmia G pepeHpOBaHHUS;

- mepeuncisieT (GOopMyabl U3 TaOJNUIBI TPOWU3BOTHBIX
9JIEMEHTAPHBIX (QYHKINIT;

- (hopMyIpyeT TEOpeMbl O CBS3M CBOMCTB (pyHKIUHU U
MPOU3BOIHOM;

- ZIaeT olpeJieJIeHNne HHTerpaja 1 epBooOpasHon

- HepevuciseT MpaBwia BEYUCICHUS MEepBOOOpa3HON M
Teopembl Hprorona—JleiiOHuma;

- IpPOM3BOAMT  3allUCh  PEUIEHHS  CTaHAAPTHBIX
YpaBHEHHH, NPUEMOB IPeoOpa3oBaHMsA YpaBHEHUH i
CBEJICHUS K CTaHJAapPTHOMY YPaBHEHHIO;

- MEepeYHCIsIeT OCHOBHBIE NPHUEMBI PEIICHUS CHUCTEM C
oOlIMMHM  BONPOCAMM  PEIICHUS  HEPaBEHCTB U
HCTIONIb30BaHUE CBOMCTB WM TpaduKoB (GYHKIUH TNpH
peIIeHIH HEpaBEHCTB;

Brmonnenue

BHEAyIUTOPHOU
CaMOCTOSITEIbHOM paOOTHI.

3.5

NIPEACTABIECHUS 0
rpoueccax u
SIBJICHUAX, MUMEIOIINX
BEPOSITHOCTHBIN
Xapakrep,
CTaTUCTHYECKUX
3aKOHOMEPHOCTAX B
pearbsHOM MHUpe,
OCHOBHBIX TTOHSITHSIX
3JIeMEHTapHOI
TEOpUH
BEpOATHOCTEN

-TIepevrCIIseT MpaBuia KOMOMHATOPUKH;

- JlaeT ompejaeieHrue KOMOWHATOPHKHU: pPa3MEIICHUsIMH,
COUYCTAHUSMH, TEPECTAHOBKAMH H (OPMYIBI IS HX
BBIYMCJICHUS,

- (¢opmynupoBka OwHOMa HpIOTOHA W TpeyroiabHHKA
Ilackans;

- (dhopmynHpoBKa KJIACCHYECKOTO onpeeNeHus
BEPOSITHOCTH, CBOICTBA BEPOSITHOCTH, TEOPEMBI O CYMME
BEPOSITHOCTE;

- MPUBOJIUT PUMEPHI BEIYUCIICHUS BEPOSTHOCTEH;

- JlaeT TPEJCTABJIICHHWE YHCIOBBIX JaHHBIX MW WX
XapaKTePUCTHK;

TECTa, YCTHBIX OTBETOB.

BBII'[OJ'IHGHI/IC JOMAIITHUX
3aJJaHUHN

HccaenoBarensckas paborta.
Brimonnenne TIPOBEPOYHOTO

Hanucanue pedepara u
COCTaBJICHHUE IIPE3EHTALH.
BrinonHenne  BHeayAMTOPHOU

CaMOCTOSTENTFHON pabOTHI.

B npouecce oceoenus yuebHoU Oucuunaiumbl

ofyuatowuiica RHOAYYUM  803MO

chopmuposannocmu oouUX KoMnemeHyuil

HCHOCHLb

noesicumbs yYypoe6€eHb

OK1

ITonnmaet
CYIITHOCTh "
COLMAJIbHYIO

Pemaet npoduibHbIe 3a1a4H.
[MepenocuT yciaoBue npouiibHBIX 3314 B

MAaTeMaTU4YCCKYIO MOJCIIb.

OKcIiepTHas OI[CHKa B TIpoIiecce
3aIIUTHl MPAKTHYECKUX padoT,
peIICHNs CUTYAI[OHHBIX 3a]1ay.




3HaYMMOCTb  CBOEH
Oynymieit mpodeccun,
NposBIATE K  HEH
YCTOWYUBBIM HHTEPEC.

CHUCTeMaTHYECKH BBITIOTHSICT BHEAYAUTOPHYIO PadOTYy.
Brnaneer ycTHBIM cueToM.

Bripensier mpuMmepsbl, Kacaromuecss mpogeccroHaIbHBIX
3amad, oOBsCHAET HabIr0aeMoe SIBIICHHE B COYCTAHHH C
po¢eCCHOHATHHBIMH 3HAHUSAMH, TIPUMEHSIET
MIONTydICHHBIC 3HAHUS B JIIOOOW CHTyallWH, CBSI3aHHOH C
po¢eCCHOHATPHBIMH 3aJa9aMi

CamoolieHKa, HalpaBieHHast Ha
CaMOCTOSATEIBHYIO OLICHKY
CTYIICHTOM pE3yJbTaTOB CBOECH
JEeATEIBHOCTH.

OK2 IIpune:xHO BeAET 3aIIMCH B TETPAIU. KauectBennoe BBIIIOJIHEHUE
OpraHu3oBbIBaET CucremMaTHyecKy NOCEUIAET 3aHATHS, UCIIOJIb3YET MIPaKTHYECKUX pador u
COOCTBEHHYIO o01ue npueMbl PY PEICHUH TeX MM UHBIX 3a1a4 BHEAyIUTOPHOMN
JIeATENILHOCTB, BrinonHseT Bce BUABI padoT, NpeiaraeMbIX CaMOCTOSTENILHOM PabOTHI
BBIOMpAaTh  TUIOBBIE | MpENojaBaTeieM
MeTonsl M crocoObl | OOOCHOBBIBa€T BBIOOpPa BHAA, METOJIOB M IPHEMOB
BBITTOJTHEHHS paboTsI
Ipo¢eCCHOHATHHBIX OO6OCHOBBIBaeT BHIOOp ¥ ONTHMAaJbHOCTH COCTaBa
3a7a4, OLCHMBATh MX | HCTOYHHKOB, HEOOXOANMBIX ULt pemnieHus
3¢ PEKTUBHOCTH 1 | TIOCTaBJICHHOH 3a/au
Ka4ecTBO. PammonansHOe pacnpenenseT BpeMs Ha BCE ATaIlbl

peLIeHus 3a1a4H

OK 3 [Tpuanmaer Pemaer 3amaum pasnuuHbIMH criocoOamu. BriOmpaer | BzammooneHka, HampaBieHHas
pemeHus B | palMOHANBHBIN CHOCOO pemreHust 3amad, OOOCHOBBIBas | Ha B3aUMHYO OLICHKY
CTaHJapPTHBIX U | CBOW BBIOOP. UHIUBHUIYalIbHBIX U TPYIIIOBBIX
HECTAaHAAPTHBIX PE3YJIbTATOB YUaCTHUKOB.
CUTyalludX U HCCET 3a
HHUX
OTBCTCTBCHHOCTD.

OK4 [TnanupyeT HHPOPMAITUOHHBIN TTOUCK DKCcIepTHOE  HAOJIOZCHUE U
Ocymectsinser nouck | [Touck wu orbGop HeoOxoammol uHpOpManuum B | OIECHKA JESATEIBHOCTH
u UCTIONIb30BAHNE | PA3IMYHBIX HCTOYHHKAX. oOydJaromerocss B  TIpolecce
nHpopmanny, W3Bnekaet nepBu4Hy0 nHGOpMANNIO BBINOJTHEHUS CaMOCTOSITENbHON
HEOoOX0ANMOH st | OcymiecTBIsieT IepBUYHYI0 00paboTKy HHpOpMaIHH. paboTHl M JOMAIIHUX 3aJaHUil.
3¢ PEKTUBHOTO XpaHUT ®  CHCTEMaTu3upyeT, HpoBoauT aHam3 | OueHka BBITTOJTHEHHSA
BBITTOJTHEHHS nHpopManmy JUIS  UCNONB30BAaHMWS NPU PEIICHWU | BHEAYAMTOPHOU
poheCCHOHATBHBIX MMOCTABJICHHBIX 3a]1a4. CaMOCTOSITENILHOM paboThl
3ajgad, OpI/IeHTI/IpyeTC)I B I/IH(bOpMaHI/IOHHI)IX IIOTOKaXx, BBIITIOJIHCHUC KOHTPOJIBHBIX
podeCCHOHANBHOTO | BBIIEINSET IJIABHOE M HEOOXOANMOE. paboT, HamucaHWE W 3aluTa
u anyHocTHoro | CriocobeH CPaBHUTH U Ki1accuuIMpoBaTh | pedeparoB € HCHOJIB30BaHUE
pa3BUTHS. HHPOPMAILIHIO. W3IaHUHI TIepUOANYECKOM

neyatu U MlHTepHeT-pecypcoB

OK5 Cotpyaaugaer B rpymIe. BrictpauBaer | DkcriepTHoe HaONIOJeHUE U

B3aMMOOTHOIICHHS c OKPY’KaIOIINMH. VYMmeer | omeHka JeSTeIIbHOCTH
BBICITyIIaTh coOeceHNKa, BBIPAOOTAaTh COOCTBEHHOE | oOywaromierocss B IIpoliecce
MHEHHE, NPEe3eHTOBaTh ce0sl, 3a/laBaTh BOIPOCH, BECTH | OCBOCHHMS yueOHOM
JIACKYCCHIO JHCIUTIIMHBI, BBITIOJTHEHUS
Hcnons3yer Bnaneer HaBbikaM# pabOTHI C Pa3IMYHBIMU TQ/KETaMU. | CAMOCTOSITENEHONH paboThl |
nHPOPMALIMOHHO- [epenaer mapOpPMAIHIO CKATO, TOITHO, BEIOOPOTHO JIOMAILHUX 3a1aHUM.
KOMMYHHUKAIMOHHbIE OKcIiepTHas OI[eHKa B IIpoIiecce
TEXHOJIOTUH B 3alIUTBl MPAKTUICCKUX pa60T,
po¢eCCHOHATBHOI pELIEeHHUs CUTYallMOHHBIX 3a/1a4.
JIESITENHHOCTH. MeTton 0000111eH S
HE3aBUCUMBIX XapaKTECPUCTUK —
HalpaBsJieH Ha OLIEHKY JaHHbIX,
MOJYYEHHBIX B  pe3yibTare
HaOJIIOZICHUS 32 JeATeTbHOCTHIO

CTYyJICHTa Ha 3aHATHAX

OK6 | PaGoraer B | YMeer paborare B mape, B rpymmne. Bmaneer stmkoit | Pabora mnpoekTHBIX rpymm —
KOJUICKTHBE 1 | B3aMMOOTHOIIEHHHA. Pacmpenensier ponu B KOJJIEKTUBE. | HAllpaBiIeHa Ha OLEHKY OOLIMX
KOMaH/Ie, Bnaneer  pasiM4YHBIMH  COLUMAJIBHBIMH  DOJISIMH, | KOMIIETCHIMH, CBA3aHHBIX C
3¢dPeKTUBHO a/IeKBaTHO OLICHUBAET CBOIO POJIb B KOJICKTUBE. HaBbIKAMHA YTIPaBICHUS
o0maThCst c pabodeii rpynmoi
KOJUIETaMH, Meron 00001meHus
PYKOBOJICTBOM, HE3aBHCUMBIX XapaKTEPUCTHUK —

TTOTPEOUTETISIMHU.

HalpaBJICH HA OLCHKY HaHHBIX,




MOJIYyYEHHBIX B  pe3yibTare
HaOJIIOACHHS 32 AEATEIbHOCTHIO

CTyIIeHTa B pa3IUIHBIX
CHUTYaIHAX.
CommomeTpus - HaIllpaBleHa Ha
OLICHKY KOMaH/THOTO
B3aUMOJEHCTBUSL U posel
YYaCTHHUKOB

OK 7 | beper Ha ceOs | BreicTymaeT ¢ mpe3eHTanueii. Keiic-meron, HanpaBieHHbIN Ha
OTBETCTBEHHOCTh 3a | IlpeacraBnser pemieHus 3adayd, BBIIOJHEHHOM B | OLEHKY CHocoOHoCTeH K
pabory YIEHOB | KOJJIEKTHBE. aHanu3y, KOHTPOJIIO u
KOMaH/Ibl VY4acTByeT B KOHKypcaX, BHEKJIACCHBIX MEPONIPHUSITUSAX. TIPUHSATHUIO PEIIEHUI.
(IOTYMHEHHBIX), [IposiBnsier  OTBETCTBEHHOCTH 3a paboTy  YICHOB
pe3yabTar KOMaH/Ibl, pe3yJIbTaT BBINOJIHEHUS 3aJaHUH.

BBIITOJTHEHHSA
3aJaHHH.

OK 8 | CamocrosaTensHO [Mocemaer 1OMOTHNTEIbHBIC 3aHATHS, KOHCYJIBTALIUH. CamoolieHKa, HalpaBJIeHHas Ha
ompenensier  3amadn | CHCTEeMaTHYECKH BBINOIHIET BHEAYAUTOPHYIO PaboTy. CaMOCTOSATEIBHYIO OLICHKY
npodeccuonansHoro | Brmameer Mertoamkoi caMocTOsATENbHON pabOThI Haf CTYZICHTOM pe3ynbTaToB
u JMYHOCTHOTO | COBEPIICHCTBOBAHWEM yMEHHH JEATeIbHOCTH
pas3BUTHS, OcymiecTBISeT CaMOOLEHKY M CAMOKOHTPOJIb Yepe3 KavecTBenHas  omeHka  3a
3aHUMaeTCs HaOJI0IeHUe 3a COOCTBEHHOI JIeSTeNIbHOCTBIO, BBINOJIHCHUS ~ BHEAYIUTOPHBIX
camoo0pa3oBaHUEM, OCO3HAaHHO CTAaBUT LM OBJIAJICHUS PA3THYHBIMU pabot
OCO3HaHHO acreKTaMu MpoQeCcCHOHANbHON JIESITEeNbHOCTH,

IJIAHUPYET ONPEJENATh COOTBETCTBYIOIIUK KOHEUHBIHM IPONYKT,
MIOBHIIICHHE peanu3arys oCTaBICHHO! IeTH B JeSITEIbHOCTH
KBaJHN(UKAIINH.

OK 9 | Opuenrupyercs B | YeTkoe BBIMONHEHHE pabOTHI B YCTaHOBJICHHBIH CPOK. Ananms pe3yIaBTaTOB
YCIIOBUSIX qacTon JEATebHOCTH 3a
CMEHBI TEXHOJIOTHH B OTIpEAEIICHHBIH HepHoz,
npodecCHOHAIBLHOM BBISBIICHUS 30HBI OJMDKaiIero
JeATEILHOCTH. pa3BUTHS CTYACHTA.




