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Pabouas nporpamma yue6Hoi aucrumiuasl OJ[Y.04 Martemaruka pazpaboTaHa Ha OCHOBE:

- denepaabHOTO TOCYAAPCTBEHHOTO 00pa30BaTEILHOTO CTaHAApTa CPEIHETO OOIIETro
obpazoBanus (nanee @I'OC COO), yTBepXI€HHOTO NMpHUKa3oM MUHUCTEPCTBA 00pa30BaHUS U HAYKH
P® ot 17 mas 2012 roma Ne 413 ¢ u3MeHEeHHUsIMU U TOTTOJTHEHHUSAMU OT 29 nekabps 2014 r., 31 aexabps
2015 ., 29 mrons 2017 r., 12.08.2022 r. ITpuka3z No732; 20.03.2024 r. [Ipuka3z Nel76; 27.03.2025 r.
[Ipuka3 Ne239

- @enepalibHOTO rOCYAAPCTBEHHOT0 00pa30BaTENIbHOTO CTaHAApTa CPEAHEr0 TPO(heCCHOHATLHOTO
obpazoBanus (mamee DPI'OC CIIO) mo cnemumansHOCcTH 23.02.06 TexHWYecKas SKCIUTyaTalys
MOJIBIKHOTO COCTaBa JKEJIE3HBIX JIOPOT, YTBEPIKICHHBIM MpUKa3oM MUHHCTEPCTBA 0Opa3oBaHUS U
Hayku P® or 30.01.2024r. Ne 55 «OO6 yrBepxkacHuu (enepalibHOTO TOCYIApPCTBEHHOTO
00pa30BaTeILHOTO CTaHAAPTA CPEIHETO MPpodeccnoHATBHOTO 00pa3oBanus 1o crieruanbHocTH 23.02.06
TexHUYecKast FKCIUTyaTaIysl IIOABMYKHOTO COCTaBa )KEJIE3HBIX JOPOT»

- GenepasibHONM 00pa30BATEIIBHONW MPOrpaMMBbl CpeHero olmiero oopasoanus (manee — OOII
COO), yreepxkaenHoi [Ipukazom munaucrepcrsa npocsemienus PO or 18.05.2023 r. Ne 370;

- ®enepanbpHOi paboueit mporpammsl o yueoHou auciummuae OY .04 MaremaTuka,

- PaGoueit nporpammsl Bociutanus ['BIIOY NO UTTpuC;

- Y4eOHOoro miaHa 1o cnenuaibHOCTH;

- ¢ yueroM [lpumepHoii mporpaMMmbl 00meoOpa3oBaTebHON yueOHOM auctumuinael O/1Y.04
Marematuka amsi npodecCHoHANBHBIX 00pa3oBaTenbHbIX opranuzanuii (Pexomengosannoit ®I'BOY
JIIO UuctutyT pasButus npodeccuoHanbHoro oopasosanusi» (PI'BOY «MPIIO»), yrBepkieHHOHa
3aceqanu  CoBeTa IO OILIGHKE COJEp)KaHHWS U KadyecTBa MPUMEPHBIX pabouyux mporpamm
0011e00pa30BaTeIbHOTO U colManbHO-TyManuTapHoro nukios CIIO, IIporokon Ne 14 ot 30 HOs0ps

2022 1.).

SBnsercs yacteio OITOIT o6pa3oBarenbHOI OpraHu3anuy.

Pa3paborunk:

Opnosa U.B.., npenoiaBaTens MaTeMaTUKH

Paccmotpena u ogobpena Ha 3acenanuu 1K
IIporokos Ne 9
oT «18» mas 2026 r.

[Ipencenarens LK HaBbsiaenxo JI.H.
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1. MACIIOPT ITIPOT'PAMMBbI YYEBHOM JJUCIUILIUHBI OJ1Y.04 MATEMATHUKA
1.1. Ob6saacTh NpUMEHEHHUS TPOrPAMMBI

[Iporpamma  oOmieoOpazoBarenbHOl — yueOHOM  guciumuimael  O1Y.04  Maremaruka
npeHa3HaYeHa Uil U3yYeHHs] MaTEMAaTUKHU B MPO(GECCHOHATIBHBIX 0Opa30BaTENbHBIX OPTaHU3AIMIX
CIIO, peanu3yrommx 00pa30BaTelIbHYIO IMPOrpaMMy CpeIHEro oOmiero oOpa3oBaHUsl B Ipeaesax
OCBOCHHS OCHOBHOH MpodecCHOHANbHON 00pa3oBaTeIbHON MPOrpaMMbl MOJATOTOBKH CIICUAIUCTOB
cpennero 3BeHa (OITOII ITIICC3) na 6aze ocHoBHOTO 00111er0 00pa3zoBanus 1o cneruaibHocT 23.02.06
TexHHuecKas SKCIITyaTalus NOJBHKHOTO COCTABA JKEJIE3HBIX JOPOT
1.2. Heau U miiaHupyemMble pe3yJabTAaThl 0CBOCHUS TUCIUILIHHBI
1.2.1. leau u 3a1a4m JUCUMILIUHBI:

Lens: ocBoenne oOyuaromumucs comepxxkanus OIY.04 «MaremaTuka» W JOCTHIKCHHE
pe3yNbTaTOB €e M3ydeHus B coorBeTcTBHH ¢ TpeboBanusmMu OI'OC cpennero obmero oOpa3zoBaHUs
(COO) ¢ yuerom npodeccronanbuoit HanpaBieHHocTr PI'OC CITO
1.2.2. T[lnanupyemsble pe3yJbTaTbl OCBOEHHMS 00IIe00pPa30BaTeJIbHOH JUCHUILUIMHBI B
coorBercTBHHU ¢ ®I'OC CIIO 1 Ha ocHOBe PT'OC COO
Ocoboe 3Hauenne aucuumuimHa umeer npu ¢opmupoBanuu u pazsutu OK u IIK Ilpaktuueckas
peanu3anys UeNd U 331249 BOCIIUTAHHS Ha yYEOHBIX 3aHATUSAX OCYIIECTBISIETCS B PaMKaxX CIIEIyIOIINX
HAIpPaBJIEHUN BOCIIUTATEIBHON pabOTH 00Pa30BaATEIBHOTO YUPEHKICHUS:

Mopyns | I'paxx1aHCKO-ITATPUOTHYECKOE

Monyns 2 IpodeccronanbHO-opueHTHpYIOLIee (Pa3BUTUE KaPbePhl)
Monynb 3 Dkonoruueckoe

Monynb 4 CriopTUBHOE U 3/10pOBbecOeperaroiiee

Monyns 5 CtyneHueckoe caMOynpaBieHUE

Mopyne 6 KynbTypHO-TBOpUECKOE

Monyns 7 buzHec-opueHTHpYOLIee (MOJIOIEAKHOE MPEATPUHIMATEIBCTBO)



Kox v HanmenoBanue

[InanupyeMble pe3y/bTAThl 0OCBOEHHS TUCIHUIIUHBI

(popmupyeMbIX KOMIIETEHIIUI Oo0urue JMcuuIIMHAPHbIE

OK 0I. BseiOupare cnoco6sl | B yacTu Tpya0BOro BocnuTaHus: -BJIaJIETh  METOJaMHU  JI0KA3aTeNIbCTB,  AJITOpUTMaMHU
pelieHus 3aJ1a4 | - FOTOBHOCTb K TPY/Y, OCO3HAaHUE LIEHHOCTH pelLIeHMs 3a1a4;

npogeccuoHaAIbLHON MacTepcTBa, TPYI0I00UE; yMeHue (opMyIupoBaTh OIpPEJEIECHUs,, AKCUOMBl U

ACATCIIbHOCTU IMPUMCHHUTCIIBHO K
Pa3IMYHBIM KOHTCKCTaM

- TOTOBHOCTh K aKTUBHOM JI€ITCIILHOCTU
TEXHOJIOTHYSCKOM M COIUAIIbHOM
HAIPaBIEHHOCTH, CIOCOOHOCTh HHUIIUUPOBATh,
IJJAaHUPOBaTh W CaMOCTOSTEIBLHO BBITOJIHATH
TaKyo

JIeSITENIbHOCTE;

- HHTEPEC K Pa3InIHBIM chepam
po¢eCCHOHAIBHON JEATEIHHOCTH,

OBnajicHUe YHUBEPCATHHBIMU YUCOHBIMU
MO3HABATEILHBIMU AEHCTBUSIMH:

a) 0a30BBIC JTOTUUECKHUE TCUCTBUS:

- CaMOCTOSITENbHO (OPMYIIUPOBATH U
aKTyaJU3UpOBaTh MPoOJIEMY, pacCMaTPUBATh €
BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECTBEHHBINA MPU3HAK WIIN
OCHOBaHUs JJI CPaBHEHHUsI, KIIacCUPUKALIUY U
00001IeHNST;

- OIPEIENATh LEH eTEIbHOCTH, 33a/1aBaTh
mapaMeTpsl ¥ KPUTEPUU UX JOCTHIKCHHS,

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHSI B
paccMaTpUBaeMbIX SBICHUSX;

- BHOCHTh KOPpPEKTHUBHI B
OLICHUBATh

COOTBETCTBUE PE3yIbTATOB IENISIM, OIICHUBATH
PHUCKH TOCTIEACTBUMN JAEATEIHPHOCTH

JACATCIIBHOCTD,

TEOpPEMBI, IMPUMEHATH HUX, IPOBOJUTH JOKa3aTEIbHbIE
pacCykJIeHHUs B XOJ€ pEeLICHUs 3a/1a4;

- YMETb ONEPUPOBATH MOHATUAMH: CTEIIEHb YHUCIA,
norapudM 4HcIa; yMEHHE BBINOIHITH BBIUYUCICHUE
3HAYEHUM U MPeoOpa30BaHUs BEIPAKEHUN CO CTETICHAMHU U
norapudmamu, npeodpazoBaHusl IPOOHO-PAIIOHATBHBIX

BBIPAKECHMUI;
- yMETb OIEpPUPOBaTh IOHATHUAMHU: paALMOHAJIbHBIE,
UPPALMOHAJIBHEIE, II0OKa3aTeNbHBIE, CTECIICHHBIE,

JorapupMHUUECcKue, TPUTOHOMETPUUECKUE YpPaBHEHHS U
HEPABEHCTBA, UX CUCTEMBIL;

- yMeTb  OIEpUpPOBaTh  MOHATUAMHU:  (PyHKIMS,
HenpepblBHasE (YHKIUS, MPOU3BOJHAsS, NEpBOOOpa3Has,
OIpeieIeHHBI UHTErpa;

-yMETb HaXOJIUTh MTPON3BOIHBIC SJIEMEHTAPHBIX (DYHKITHIA,
UCMONB3Yys CIpaBOYHbIE MaTepuajbl; HCCIEA0BaTh B
npocTelmux ciayyasx (QYHKOIMM Ha MOHOTOHHOCTb,
HaxXoAuTh HauOOJbIIME M HAUMEHBIIME 3HAYECHHUS
GyHKIME;  CTpOMTh  IpaUKd  MHOTOWIEHOB  C
UCMOJIb30BaHUEM amlapara MaTeMaTUYeCKOro aHaln3a;
NPUMEHSTh MPOU3BOJHYI0 TPU pEIIeHUH 3a7ad Ha
JBIDKEHUE; PelIaTh MPAKTUKO- OPUEHTUPOBAHHbIE 331a4H
Ha HauOoNbIIME U HAUMEHbIIME 3HA4YeHMs, Ha
HaXO0XJIEHNE IIyTH, CKOPOCTH U YCKOPEHUS;

-yMeTh ~ ONEpUPOBATh  TMOHATUSAMHU:  palMOHAJIbHAs
byHKUMA, TOKa3aTeabHas QyHKIM, cTeNeHHas (QyHKINA,
norapudmuueckas  QyHKIMS,  TPUTOHOMETPHUYECKUE
¢byHKuMU, 0OpaTHbIe QYHKIMHY;

YyMEHHE CTPOUTh TIpadUKH U3YYEHHBIX (QYHKIIHH,
UCTOJIb30BaTh TpauKH TMPH M3YYCHUU IMPOIECCOB U
3aBUCUMOCTEH, IPU PELICHUH 3a/1a4 U3 IPYTUX Y4eOHbIX




MpeIMETOB U 3aJad M3 peajlbHOW >KU3HH; BBIPAXKATh
(dbopMyJIaMy 3aBHCUMOCTH MEXIY BEITHUYNHAMU;

- YMETh peliaTh TeKCTOBbIE 3a/1a4K Pa3HBIX TUIOB (B TOM
YrCIIe Ha TIPOIICHTHI, TOJIU U YaCTH, Ha JIBIKEHUE, paboTy,
CTOUMOCTH TOBapOB U yCIyT, HAJOTH, 33Jla4 U3 00JIacTU
yIOpaBJICHUS JHMYHBIMH M CEMEHHBIMH (UHAHCAMM);
COCTaBIISITh BBIPAXKEHUS, YPAaBHEHUS, HEPABEHCTBA U HX
CUCTEMBI 10 YCIIOBHUIO 33J1a4M, UCCIIE0BATh MOIYYEHHOE
pelleHre U OLEHUBATh MPaBIONOA00HOCTh PE3yIbTaTOB;

- YMETH OIIEpUPOBATH MMOHATUSIMH: cpennee
apudmernyeckoe, Mearana, HaubobIlIee U HAUMEHbIIIee
3HAYEHMUsI, pa3Max, JTUCIIEPCHUsl, CTAHIapPTHOE OTKIOHECHUE
YHCIOBOr0 HA0Opa; YMETh U3BJIEKATh, HHTEPIPETUPOBATH
uH(popMaIKio, TPEACTABICHHYIO B Tabnuiax, Ha
quarpammax, — rpadukax, OTPaKalollyld  CBOICTBa
PCaJIbHBIX IIponeccoB u ﬂBﬂeHHﬁ; MNpEaACTaBJIATH
uH(pOpMAlLIMI0O C TOMOINBIO TabNUIl ¥ JIUarpamw;
ucciaea0oBarb CTaTUCTUYCECKUE JaHHBIE, B TOM YHCIIE C
NPUMEHEHHEM TpaUUecKuX METOAOB M DJIEKTPOHHBIX
CPEJICTB;

- YMETh OINEpUPOBaTh MOHATUIMU: CIyYalHBIA OMNBIT U
CIy4aifHOE€ COOBITHE, BEPOSITHOCTh CIYUYaHOTO COOBITHS;
YMEHHE BBIYUCIATH BEPOSITHOCTh C HCIHOJb30BAHUEM
rpauyecKuX METO0B; IPUMEHSATH (POPMYJIbI CJIOKEHUS U
YMHOKEHUSI BEPOATHOCTEH, KOMOWHATOpHBIE (DaKTHl WU
(dbopMyJBl TIPH PEIICHUU 3a7a4; OLICHHUBATh BEPOSTHOCTH
peabHBIX  COOBITHIA; 3HAKOMCTBO CO CIy4YailHBIMU
BEIMYMHAMU, YMEHHUE MPUBOIUTEL IIPUMEPHI IIPOSBIECHUS
3aKOHa OOJIBIINX YMCEN B MPHUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUAX

- yYMEeTb OIEpUPOBaTh MOHATHSAMHU: TOYKa, MpsMas,
MJI0CKOCT, MPOCTPAHCTBO, JIBYTPaHHBIN yTOodI,
CKpELIMBAIOIIMECS  MpsIMble,  NapajUIebHOCTh U
NEPNEHAUKYISIPHOCTh MPAMBIX W IUIOCKOCTEH, Yroj
MEXIY NPAMBIMU, YIOJ MEXAY IPSAMON U IIJIOCKOCTBIO,
VIO MEXKAY IJIOCKOCTSIMH, PACCTOSIHHME OT TOYKH J0




IJIOCKOCTH, PACCTOSIHUE MEXKY MPSIMBIMHU, PACCTOSIHUE
MEXIYy IUIOCKOCTSIMH; YMEHHE HCIIOJNb30BaTh MpHU
pelmieHuu  3aJad  M3y4YeHHble (PAKTBI W TEOPEMBbI
IUTAHUMETPUH; YMEHHE OIICHHBATH pa3Mephl OOBEKTOB
OKPYXaIoIIero Mupa;

- yYMEThb ONEPUPOBATH MOHSITUSMHU: MHOTOIPAHHUK,
CEYCHUE MHOTOIPaHHUKA, Ky0, mapajieenune/, npusma,
nupamuia, GUTrypa U MOBEPXHOCTh BpAIICHUS, IHIIUHID,
KOHyC, Imap, cdepa, ceueHuss (GUTYpHl BpallCHUS,
IUIOCKOCTh, Kacaromiascs cdepsl, IWIMHIPA, KOHYCA,
IJIOIIAb TOBEPXHOCTH NHUPAMHUAbI, MPU3MbI, KOHYCA,
WIAH]IPA, TI0MIA/b cdepsl, 00BeM KyOa,
MPSAIMOYTOJIBHOTO MapajuieNenuIiea, MMPaMu/ibl, IPU3MBbL,
MWIMHIpA, KOHyca, I[Iapa; yMEHHE H300pakaTh
MHOTOTPAHHUKHM W MOBEPXHOCTH BpAICHUS, UX CEUCHHS
OT PYKH, C TIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U
AJIEKTPOHHBIX CPE/CTB; yMeHUue pacro3HaBaTh
CHUMMETPHIO B TPOCTPAHCTBE; YMEHHE paCIIO3HABATh
MpaBUJIbHbIE MHOTOTPAHHUKH;

- yMeTh ONEPUPOBATH TMOHATHUSIMH: JIBIDKCHHE B
MPOCTPAHCTBE, TMOJ00HBIE (UTYPBI B TPOCTPAHCTBE;
WCIOJIb30BaTh OTHOLIECHUE IUIONIAZEH MOBEPXHOCTEH U
00BeMOB MMO00HBIX (DUTYpP MPHU PEIICHUH 33/1a4; - YMETh
BBIYUCIISITH TEOMETPUUYECKHE BEIWYUHBI (JJIMHA, YTOII,
wiomanb, o0beM, IMIIOMAAh TMOBEPXHOCTH), HCIONB3Ys
H3y4eHHbIE (OPMYIIbI U METO/IBI;

- yYMeTh ONEpPUPOBATH MOHATHSAMHU: MPSAMOYTOJIbHAs
CHCTeMa KOOpAMHAT, KOOPJIWHATHI TOYKH, BEKTOp,
KOOPJMHATBl BEKTOpa, CKAJIAPHOE MPOU3BEACHHUE, YIOJI
MEXIy BEKTOpaMH, CyMMa BEKTOPOB, TPOU3BEIACHUE
BEKTOpa Ha YHUCJO; HAXOAWTh C IMOMOIIBIO H3YyYEHHBIX
dbopMyn KOOpPAMHATBI CEPEIUHBI OTPE3Ka, PACCTOSHHUE
MEXIY JBYMS TOUKAMU;

- YMETh BBIOMPATH MOIXOSANINN HU3YYCHHBIA METOM IS
peIlIeHus 3a/la4yM, Paclio3HaBaTh MaTeMaTH4ecKue (pakThl
M MaTeMaTHM4YeCKUEe MOAEIM B  MPHUPOJHBIX U




OOIIECTBEHHbIX  SBJIEHUSX, B HCKYCCTBE; YMEHHE
IPUBOJIUTL  TPUMEPbl  MATEMATUYECKUX  OTKPBITUI
POCCHUICKON U MUPOBOM MAaTEMaTUUECKON HAYKH.

- yMeTb OIEpPUpPOBaTh IOHATHUAMU: ONIPEIEIICHUE,
aKkcuoma, Teopema, CJIEICTBUE, CBOICTBO, IIPU3HAK,
JI0Ka3aTeIbCTBO, PABHOCUIIbHBIE (POPMYIMPOBKH; YMEHHE
¢dopmynaupoBate  0o0OpaTHO€ ¥ NPOTHUBOIOJIOKHOE
YTBEP)KIACHUE, NPUBOAUTH INPUMEPHI U KOHTPIPUMEDHI,
UCMOJIb30BaTh ~ METOJl MaTeMaTHYeCKOW  MHIYKIMH;
IIPOBOAUTDH JIOKA3aTEIbHbIE PACCYKJEHUS IPU PEIICHUU
3ajad, OLIEHUBATh JIOTHYECKYIO NIPaBUIBHOCTb
pacCyKJICHUH;

- yMeThb ONEpUpOBaTh MOHATUAMU:  MHOXKECTBO,
MIOJIMHO>KECTBO, OIEpali HaJ MHOXXECTBAMU; YMEHHUE
UCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar Jyis
ONMCAHUS PEAJIbHBIX MIPOLIECCOB U ABJIEHUH NIPU PELLICHUU
3ajiay, B TOM 4YMCJI€ U3 JPYTUX yU4eOHbIX IPEAMETOB;

- YMETh ONEpUpOBaTh MOHATUSAMU: Ipad, CBA3HBIN rpad,
JiepeBo, MK, Tpad Ha IJIOCKOCTH; YMEHHE 3a/1aBaTh U
OINKCHIBATh rpadbl pa3IMYHbIMU crocobamu;
UCMONb30BaTh Tpadbl MpH peleHuH 3agad; - yMeTb
CBOOOJAHO  OMNEpUPOBATH  MOHATHSIMH:  COYETAHHUE,
IIEPECTAaHOBKA, YHUCIO COYETAHUM, YNCIO NEPECTAHOBOK;
o6unoM HplOoTOHa; yMeHuE NPUMEHSATh KOMOMHATOPHBIE
(bakThl ¥ paccy>XIeHMs Ui PELIeHUs 3aay;

-yMeTh ONEpUPOBATH MOHATUSMU: HATYpPaJIbHOE YHUCIIO,
LIEJI0€ YUCII0, OCTATOK IO MOAYJIIO, PAlMOHAIIBHOE YHUCIIO,
UppALMOHATILHOE YHUCJIO, MHOXECTBAa HaTypaJIbHBIX,
LIENbIX, PALlMOHAJIBHBIX, IEHCTBUTEIbHBIX YUCEI; YMEHUE
UCIIOJIb30BAaTh MpPHU3HAKU  JEITUMOCTH, HAUMEHbIINN
o0mmi JenuTens W HauMeHbIIee oOImiee KpaTHOe,
anroput™ EBKiMIa mpu pelieHuu 3a7ad; 3HAKOMCTBO C
Pa3IMYHBIMU ITO3ULUOHHBIMU CUCTEMAaMU CUHUCIICHUS;

- YMETb CBOOOJHO ONEPUPOBATH MOHITHSIMH: CTENEHb C
LeNbIM TI0Ka3aTelieM, KOpPEHb HaTypajbHOW CTEIIEHHU,
CTENIEHb C pallMOHAJIbHBIM II0Ka3aTeNIeM, CTENEeHb C




JeHCTBUTEIIBHBIM (BeLIECTBEHHBIM) HIOKa3aTeseM,
jJorapupM  YMCIa, CHHYC, KOCHHYC ¥  TaHICHC
IIPOM3BOJILHOIO YHCIIA;

- yMeTb  ONEpUPOBATH  IOHATUAMHU:  TOXKAECTBO,
TOKJECTBEHHOE npeoOpa3oBaHue, ypaBHEHHE,
HEPAaBEHCTBO, CHUCTEMa YypPAaBHEHUH U HEPABEHCTB,
PaBHOCWJIBHOCTb YpaBHEHMH, HEPaBEHCTB M CHCTEM,
palMoHalbHbIE,  HMppallOHAJbHbIE,  I[OKAa3aTEJbHBIE,
CTENEHHbIE, JIOrapu(pMHUECKUE, TPUTOHOMETPUUYECKUE
YpaBHEHHUsI, HEPAaBEHCTBA M CHUCTEMbI; YMEHHUE pellaTh
YpaBHEHMsI, HEPABEHCTBA U CUCTEMbl C IOMOILBIO
pa3IMYHbIX IPUEMOB; pellaTh ypaBHEHHs, HEPABEHCTBA U
CHUCTEMBl C TlapaMeTpoM; HPUMEHSATb YypaBHEHMUS,
HEPABEHCTBA, UX CUCTEMBI JIJISl PELIEHUS] MaTEMaTHUYECKUX
3ajlay 1 3aJ]a4d U3 pa3IMyHbIX 001acTeil HayKHu U peabHON
KHU3HH,

-yMeTb CBOOOJHO ONEpUPOBaTh MOHATUAMU: TIpapuk
¢byHkun, oOpaTHas (PyHKUIMS, KOMHO3MLMS (DYyHKUUH,
JTUHeWHas QyHKUUS, KBaJpaTuyHas (QyHKIMS, CTeIIEHHAs
GyHKIUS C LElbIM IOKa3aTeslieM, TPUTOHOMETPUYECKUE
¢byHKIMH, OOpaTHbIE TPUTOHOMETPUUYECKHE (DYHKIHH,
nokazaTesbHas U Jiorapupmudeckas (QyHKIIUU; YMEHHE
CTpOUTh IpaduKu GYHKIUH, BBITOIHATH IPe0Opa3oBaHus
rpa@ukoB GyHKIUA;, yMEHHE HCIONb30BaTh TpaduKu
GbyHKUMN U1 U3y4eHHs TIPOLIECCOB M 3aBUCUMOCTEH mpu
pelleHnn 3ajad U3 JAPYruxX y4eOHBbIX IMpPEeIMETOB U M3
pearbHON JKM3HU; BBIpaXaTb (OpMyJaMHU 3aBUCHMOCTH
MeXy BeJIMYMHAMM;, YMEHHE CBOOOIHO OIEpHUpPOBaThH
MNOHATUSAMHM:  YETHOCTh  (YHKIMH, MNEPUOIUYHOCTD
(GYHKIHMW, OTPaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTBH
byHKIMH, OSKCTpeMyM  (QyHKUMHM, HaubOosbliee U
HauMeHbIllee 3HaueHUs (QYHKIMM Ha TPOMEKYTKE;
yYMEHHE TNPOBOAMTH HCCIeNOBaHWE (YHKIMU; YMEHHE
UCIIONIb30BaTh CBOMCTBA U Trpaduku GYHKOUN A
pelieHusT  ypaBHEHHWH, HEpaBeHCTB M  3aJad ¢
napameTpamu; n300paxaTh Ha KOOPAMHATHON MJIOCKOCTU




MHOKECTBA PpEUICHUM ypaBHEHUH, HEPaBEHCTB M HX
CUCTEM;

- yMeTb  CBOOOAHO  ONEpPUPOBaTH  IMOHSATUSMU:
MOCIIE0OBATENBHOCTh, apudmMeTnyeckass Mporpeccus,
reoMeTpuyecKas nporpeccusi, 0eCKOHEHYHO YyObIBaroIas

reOMETpHYECKasi  MPOTPeccHs;  yMEHHE  3aJaBaTb
[OCJICZIOBATEIBHOCTH, B TOM YHCIE C ITOMOIIBIO
PEKYPpPEHTHBIX (HOpMyI;

- yMETh ONEPUPOBaTH MOHATUSAMH: HENPEPHIBHOCTD
¢yHKIMM, acUMNTOTH Tpaduka QyHKIUH, TepBas u
BTOpas MPOM3BOAHAS (YHKIUH, TEOMETPUUYECKUU U
¢u3znyeckuil CMbICI NPOMU3BOJAHOHN, mepBooOpa3Has,
ONpEIETICHHBIN UHTErpajil; yMEHUE HAXOJUTh ACUMITOTHI
rpaduka (YHKIMHA; YMEHHE BBIUYMCIATH IMPOU3BOJHBIC
CyMMBbI, TPOU3BEACHMS, YAaCTHOTO U  KOMIIO3HUIIMHU
(byHKIMH, HAXOAUTH YpaBHEHUE KacaTelbHOH K rpaduky
GyHKIUM; yMEHHE HCIONb30BaTh MPOU3BOAHYIO st
UCCIeoBaHMsl (PYHKUMH, A HAXO0XKJIAECHUS HAWIy4dllIero
peleHus B IIPUKJIATHBIX, B TOM qucle
COLIMAJIbHOOKOHOMHYECKUX U (PU3MUECKUX 3ajadax, Ui
OIIPEEIIEHUsI CKOPOCTH M YCKOPEHHUS; HAaXOAUTh IUIOLIaAN
U 00beMbl (UTYpP C TOMOIIBI0O HHTErpajia; MPUBOIAUTH
IIPUMEPBI MAaTEMaTUYECKOTO MOJEINPOBAHUS € TOMOIIBIO
nuddepeHIanbHbBIX YPaBHEHHI;

- YMEThb ONEpPUPOBATH MOHATHUAMU: KOMIUIEKCHOE YHUCIIO,
COMPSKEHHBIE KOMIUIEKCHBIE YUCIIA, MOJIYJIb U apTyMEHT
KOMILJIEKCHOTO 4YHcia, (opMa 3amucu KOMILJIEKCHBIX
yhcen  (reoMeTpuyeckas, TPUTOHOMETpUYecKas U
anreOpanyeckas); yMeTb MPOU3BOAUTH apuPMeTHUYECKHE
JNEHCTBUS C KOMIUIEKCHBIMM YHWCJIAMH; TPUBOJAUTH
IIPUMEPHI UCITI0JIB30BAHNS KOMIUIEKCHBIX YHCET,

- yMeTb CBOOOJHO OINEpPUPOBATH MOHATUSMU: CpeIHEe
apugmeTnyeckoe, Merana, HanboJbllee U HauMEHbIlee
3HAYEHMS, pa3Max, JAUCIEPCHsl, CTAHITAPTHOE OTKJIOHEHUE
JUIsl OTNMCAHUS YUCIIOBBIX JAHHBIX; YMEHHME HCCIEI0BATH
CTaTUCTUYECKHUE JTaHHbBIC, B TOM 4YHCJIE C MPUMEHEHHEM




rpagMuecKuXx METOJOB M  3JEKTPOHHBIX  CPEACTB;
rpadMUecKu HCCIe0BaTh COBMECTHBIC HAONIONEHHS C
IIOMOILBI0  JMarpaMM  pacCceMBaHUA U JMHEHHOU
perpeccuy;

- yMeTb  HaxoAuThb  BEPOATHOCTH  COOBITHMH ¢
UCTIOJIb30BaHUEM TpapUUECKUX METOJOB; IPUMEHSATH IS
pewmieHust 3afad  (OpPMYJIBI CIOXKEHUS M YMHOMKEHMS
BEPOSTHOCTEH, (POPMYITy MOIHOM BEpOSTHOCTH, HOPMYITY
bepnymnu, xomOuHaTOpHBIE (akTel U (HOPMYIIBL;
OLICHUBATh BEPOSITHOCTH pEabHBIX COOBITHI; yMEHHE
ONEepUpOBaTh  MOHATUAMHU:  ClydaiiHas  BEJIMYMHA,
pacnpezeneHue BEPOATHOCTEH, MaTeMaTHU4eCcKoe
OKUJaHUE, JAUCHEepCUs U CTaHJApPTHOE OTKJIOHEHHE
CIly4aifHOW BENMYWHBI, (YHKIMH paACTIpENCICHUS W
IUIOTHOCTH PaBHOMEPHOTO, [10Ka3aTeJIbHOI0 u
HOPMAJIbHOI'O paclpeesieHuii; yMEHHME HCII0JIb30BaTh
CBOWMCTBAa HW3YYEHHBIX pacCHpeAeNeHUA Uil peLIeHus
3a]1a4; 3HAKOMCTBO C MOHSTUSIMH: 3aKOH OOJIBIINX YHCET,
METO/bI BBIOOPOYHBIX MCCIIEI0OBAHUN; YMEHUE TPUBOAUTH
IpUMEphl TPOSBICHUS 3aKOHAa OOJIBIIMX YHCEeNl B
IPUPOJHBIX U OOIIECTBEHHBIX SIBICHUIX;

- yMeTb CBOOOJHO OIEpUpPOBaTh MOHATHUAMU: TOUKA,
npsiMasi, IJIOCKOCTb, IPOCTPAHCTBO, OTPE3OK, JIyd,
IJIOCKUM yroJjl, JABYTPaHHBIM YTOJI, TPEXTPaHHBIA YTOJI,
NIEPECEKAIOIINECS, MapaJJICNIbHBIE M CKPEIIMBAIOIINECS
npsiMble, TapalieIbHOCTh U HEPIEHIUKYJISIPHOCTH
OpSAMBIX M IUIOCKOCTEH, Yroil MeXIy HpSIMbIMH, YTOJ
MEXIy HOpsIMOW M IUIOCKOCTBbIO, Yroll — MEeXAy
IUIOCKOCTSIMH; YMEHHE UCIIONB30BaTh IPU PEIIEHUH 3aa4
u3ydeHHbIe (DaKThl M TEOPEMBI TUIAHUMETPHU; YMEHHE
OLICHUBATh pPa3Mepbl OOBEKTOB B OKPYXKAIOIIEM MHUDE;
YMEHHE ONepUpOBaTh MOHATHUSAMH: MHOTOTPAaHHWK,
CeueHHe MHOTIOIpaHHMKA, MPaBUWIbHBI MHOT'OIpaHHMK,
npusMa, nupamuaa, GuUrypa U MOBEPXHOCTh BpallleHus,
IWIMHAP, KOHYC, map, cdepa, pa3BepTKa MOBEPXHOCTH,
CeueHMs] KOHyca M LWIMHJIpA, MapajuleibHbIE OCH WU




OCHOBAaHMIO, CEYEHHUE IIapa, IUIOCKOCTb, Kacaroulascs
cdephl, IMWIMHAPA, KOHYyCa; YMEHHE CTPOUTH CEUYCHHE
MHOI'OI'paHHMKA, N300pakaTh MHOTOTPaHHUKHU, GUTYPHI U
MIOBEPXHOCTU BpAIIECHUs, UX CEYEHMs, B TOM YMCIE C
IIOMOILBIO 3JIEKTPOHHBIX CPEACTB; YMEHUE NPUMEHAThH
CBOWCTBA T'EOMETPUYECKHUX (UTryp, CaMOCTOSTENHHO
dbopMyaMpoBaTh  ONpeneNeHus Uu3ydaeMmblx  (uryp,
BbIIBUTaTh TUIIOTE3bl O CBOWCTBAX M IPHU3HAKAX
reoMeTpHuecKuX (pUryp, 000CHOBBIBATh WIIM OIIPOBEPraTh
UX; yMEHHE TIPOBOAMTH Kiaccupukamuo ¢Guryp 1o
pasIMYHBIM  NPU3HAKaM, BBINOJHATH HEOOXOAMMBIE
JIOTIOJTHUTEIIbHBIE TOCTPOCHHUS;

- yMeThb CBOOOJHO OIEpUPOBaTh MOHATHUAMU: ILUIOLIA/b
¢urypsl, 00beM (Urypsbl, BEJIMYMHA yIJIa, PACCTOSHUE OT
TOYKH JI0 IIJIOCKOCTH, PACCTOSHUE MEXAY MpPsIMbIMH,
paccTosHHE MEXIy TUIOCKOCTSIMH, IUIomans chepsl,
IUIOINAJb TOBEPXHOCTH MUPAMUIbI, MPHU3MBbI, KOHYCa,
HWIAHPA, o0peM KyOa, MPSMOYTOJIbHOTO
napajjieNienunena, MNUPaMUbl, TMPU3MBL, IWIKHApA,
KOHyCa, IIapa; YMEHHE HaXOAWUTb OTHOIIEHHE O0O0BEMOB
no100HBIX (uryp;

- YMeTb CBOOOJHO OINEpPHPOBaTh MOHSTUSIMHU: JBHKEHUE,
napajieNIbHbli IepeHoC, CUMMETPHUSl Ha IUIOCKOCTH U B
MPOCTPAHCTBE, TMOBOPOT, TIpeoOpa3oBaHue MOA00US,
nofo0HbIe (UTYpbl; YMEHHE paclo3HaBaThb paBHbBIE U
10/100HbIE (PUTYPBI, B TOM YHCJIE B MPUPOJE, UCKYCCTBE,
ApXUTEKTYpE; YMEHHUE HCIOJIb30BATh TE€OMETPUUYECKUE
OTHOUICHMSI, HAXOJUThb TI'E€OMETPUYECKHE BEJIUYHHbI
(uMHa, yroJj, Mioaas, 00beM) NP PEeIlIeHUH 33134 U3
JIPYTUX y4eOHBIX MPEAMETOB U U3 pealbHOMN KU3HHU;

- yMeTb  CBOOOJHO  ONEpUPOBATh  MOHATHIMHU:
psIMOYTOJIbHAs cucrema KOOpJMHAT, BEKTOD,
KOOpJMHATBl TOYKH, KOOpPAMHATHI BEKTOpa, CyMMa
BEKTOPOB, NPOU3BEACHUE BEKTOpPA HA YUCIIO, PA3JIOKEHNE
BEKTOpa 110 0a3ucy, CKalsipHOE IPOU3BEICHUE, BEKTOPHOE
IPOM3BEACHUE, YIOJl MEXIy BEKTOpaMH; YMEHHE




UCIIOJIb30BaTh BEKTOPHBIM M KOOPAMHATHBIM METOA IS
pelieHuss TEOMETPUYECKHUX 3aJad M 3a4ad  JApyIrux
y4eOHBIX MIPEIMETOB; ONEPUPOBATh MOHATUAMU: MaTpULa
2x2 wm 3x3, ompenenuTenb MaTpPULbI, T€OMETPUUYECKUN
CMBICII OIIPENETIUTENS;

- YMETb MOJEIMPOBATH PEANBHBIC CUTyalUd Ha S3BIKE
MaTEMaTUK{; COCTaBJIATh  BBIPAXKCHHS, YpPaBHEHUS,
HEPaBEHCTBA M HUX CHUCTEMBI II0 YCJIOBHUIO 33J1ayH,
UCCJIEN0BAaTh IIOCTPOCHHBIE MOJEIHM C HCIOJIb30BaHUEM
anmnapata anreOpbl, HHTEPIPETUPOBATH IOTYYEHHBIN
pe3yJIbTaT; CTPOUTH MATEMAaTUYECKHE MOJIENIH C IOMOLIBIO
Tr€OMETPUYECKHUX IIOHATUHI U BEJIMYMH, PEIIATH CBSI3aHHBIE
c HUMU IIPAKTUYECKHE  3aJa4y; COCTaBJIATh
BEPOSITHOCTHYIO MOJEIIb u MHTEPIPETUPOBATH
IIOJIyYE€HHBIM pe3yibTaT, pellaTh IPUKIAIHBIE 3a7auu
CPEICTBAMU MAaTEMAaTHYECKOIO aHAJINW3a, B TOM YHCIE
COLIMAJIbHO-3KOHOMHUYECKOT0 U (PU3NYECKOT0 XapaKkTepa;
- YMEHUE BbIOMpATh MOAXOJALIMN METOJ JUIsl pEeLICHHS
3aJ1a4uM; TOHMMAHNE 3HAaYUMOCTH MaTEMAaTUKH B U3y4YE€HUN
MPUPOJHBIX U OOIIECTBEHHBIX MPOLECCOB U SIBICHUM;
YMEHHUE PACIO3HaBaTh MPOSBICHUE 3aKOHOB MAaT€MAaTUKHU
B HCKYCCTBE,  yMEHHE  IPUBOAUTb  IPHUMEPHI
MaTE€MaTUYeCKUX OTKPBITUM POCCUHUCKOW U MHUPOBOU
MaTE€MaTHYECKOW HayKH

OKO2. Hcnonb3oBars
COBPEMEHHBIE CpEJICTBA TOUCKA,
aHalM3a W HMHTEpHpeTaIuu
uHpopManun u
MH(OPMALIMOHHBIE  TEXHOJOTHUU
TUTS BBITIOJTHCHUS 3ama4
npodeccnoHaNbHOMI
NEeSATEeTbHOCTH;

B o6nacTy IeHHOCTH HayYHOTO TTO3HAHUS:

- chopMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOIIECTBEHHON MTPAKTUKH,
OCHOBAHHOTO Ha JMAJIOTe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B
MOJIMKYJIBTYPHOM MUDE;

- COBEPILICHCTBOBAHUE A3BIKOBOW U YUTATEIbCKON
KYJBTYPbI KaK CpPEJICTBAa B3aUMOJACHCTBUS MEXKITY
JIOJIBMH U TIO3HAHMS MUPA;

- YMeTb ONEpHUpOBaTh TOHATUSAMHU: paLMOHAIbHASA
byHKIMS, oKa3aTesnbHas QpyHKIMs, cTeneHHas QyHKIuS,
jgorapupmuueckas  (QyHKUUS,  TPUTOHOMETPUYECKHE
byHKuHN, 00paTHbIe GYHKIIUU; YMEHUE CTPOUTH rpapuku
U3yYeHHBIX (YHKIMH, HCHOJB30BaTh Tpaduku mpu

W3YYEHUU NPOLIECCOB W 3aBUCHUMOCTEH, NMPHU PEIICHUH
3ajjad W3 JIpYrMX Yy4eOHBIX NpPEeIMETOB U 3ajad u3
peasibHOM JKM3HU; BbIpaXkaThb (GOpMyJamMH 3aBUCUMOCTH
MEX]ly BEINYMHAMY;

- yMeTb ONEpUpOBaTh  TMOHATUAMHU:  TOXKAECTBO,
TOXKECTBEHHOE npeoOpa3oBaHue, YpaBHEHHUE,

HEPAaBEHCTBO, CHCTEMa ypaBHEHHWH M HEPaBEHCTB,




PAaBHOCWIJIBHOCTh YPaBHEHHH, HEPAaBEHCTB U CHCTEM,
panMoHaNbHBIE,  UppalMOHAIbHBIC,  IOKa3aTeJbHbIE,
CTEINICHHBIE, JOTapu(MHUUECKHE, TPUTOHOMETPUUYECCKUE
YpaBHEHHsI, HEpAaBEHCTBA M CHUCTEMbI; YMETh pelIaTh
yYpaBHEHUS, HEPAaBEHCTBA M CHCTEMbl C IIOMOIIBIO
Pa3IMYHBIX IPUEMOB; PEUIaTh YpaBHEHHsI, HEPABEHCTBA U
CHCTEeMbl C T[apaMeTpoM; IPHUMEHITh YpaBHEHHS,
HEPaBEHCTBA, MX CUCTEMBI JUISl PELICHUS MaTeMaTHUECKUX
33124 ¥ 3a]1a4 U3 Pa3INuHbIX 00JIacTeil HAYKU U peabHOI
KHU3HH,

- YMETh CBOOOJHO ONEPHPOBATH MOHITUSMH: IBIKCHHE,
napajuieNIbHBIA TIepEeHOC, CUMMETPHUSI Ha TUIOCKOCTH U B
IPOCTPAaHCTBE, TIOBOPOT, MpeoOpa3oBaHKMEe MNOA0OuS,
nogo0HbIe (UTYPBI; YMETh paclo3HaBaTh paBHBIE U
noJ00HbIe (GUTYPBI, B TOM YHCIE B IPUPOJIE, UCKYCCTBE,
apXHUTEKType; YMETh HCIOIb30BaTh TI'E€OMETPUYECKHE
OTHOWLICHUS, HAXOAUTh T'E€OMETPHUYECKHE BEIUYMHBI
(mymuHa, yroj, Tiomanak, o0beM) MPU PEIICHUH 33/1a4y U3
JPYTUX YU4eOHbIX IPEAMETOB U U3 PEATBbHOM KU3HU

OKO04. OddexTuBHO
B3aMMOJIEHICTBOBATh M paboTaTh B
KOJIJICKTHBE U KOMaH/IE;

TOTOBHOCTb K CAMOPAa3BUTHIO,
CaMOCTOATEJIBHOCTH U CAMOOIIPEAETIEHUIO
-OBJIaJICHIE HaBBLIKAMU y4eOHO-
HCCIIEIOBATENILCKOM, IPOEKTHON U COLMAJIBHOU
JIEATCILHOCTH;

OBnageHne yHUBEpCaIbHbIMU
KOMMYHUKATUBHBIMU JCHCTBUSMU:

0) COBMeCTHas JIeATeIbHOCTD:

- HIOHUMATh U UCIIOJIb30BATh TPEUMYIIIECTBA
KOMaHJAHOW ¥ WHJIMBUYaTbHOU paboThI;

- IPUHUMATD 1€ COBMECTHOM AESATEIbHOCTH,
OpPraHU30BBIBATh U KOOPJUHUPOBATH IEHCTBUS 110
ee JOCTMIKEHUIO: COCTABIIATE IJIaH JeHCTBUM,
pacupenensiatb pojld C  YYETOM  MHEHUH
YYaCTHUKOB

00CyX/1aTh pe3yJIbTaThl COBMECTHOI paboThI;

- KOOPAMHUPOBATH M BBIOJIHATH PabOTy B

- YMETb OINEpPUPOBaTh MOHATHUSAMU: CIy4YallHBIA OMBIT U
cilydaifHoe coObITHE, BEPOATHOCTh CIIy4alfHOTO COOBITHS;
YMETb BBIYHUCIATH BEPOSTHOCTH C HCIOJIb30BaHUEM
rpaMuecKuX METOI0B; MPUMEHATh (POPMYJIIBI CIIOKEHUS U
YMHOKEHUSI BEPOATHOCTEH, KOMOMHATOpHBIE (DAaKTBHl U
(bopMysIBl IPY pPELIeHUH 3a]a4; OILIEHWBATh BEPOSITHOCTU
peasibHbIX  COOBITHI; 3HAKOMCTBO CO CIy4yailHBIMHU
BEJIMYMHAMU; YMEHUE MPUBOJUTH NPUMEPHI MPOSBICHUS
3aKOHa OOJIBIIMX YHCENT B MPHUPOJHBIX U OOIIECTBEHHBIX
ABJICHUSX;

- YMETb CBOOOJHO ONEPUPOBATH MOHITHSIMH: CTENEHb C
LENbIM TI0Ka3aTelieM, KOpPEHb HATypaJbHOW CTEIEHH,

CTEMEHb C pAIMOHAIBHBIM TIOKa3aTelieM, CTENEeHb C
JIEHCTBUTEIIbHBIM (BEIECTBEHHBIM) MOKAa3aTeNeM,
morapudM  YWCIa, CHHYC, KOCHHYC H  TaHTEHC

MMPOU3BOJIBHOI'O YHCJIA,
- yMETh CBOOOJHO OINEPUPOBATh TMOHATHIMH: Tpaduk




YCIIOBUSIX PEaIbHOTO, BUPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

- OCYILIECTBJIATH MO3UTUBHOE CTPATETUUECKOE
MOBEJICHUE B PA3IMYHBIX CHUTYAIUSX, IPOSIBIISATH
TBOPYECTBO u BOOOpaXeHHe, OBITh
WHUIIUATHBHBIM

OBnazieHre yHUBEPCAIbHBIMU PETYISATUBHBIMU
JICUCTBUSIMU:

T) IPUHITHE Ce0sl U IPYTHX JIIOICH:

- TPUHAMATh MOTHBBI H apPTYMCHTBI
JIonen

MIPH aHAJIM3E Pe3yIbTATOB JACSITCILHOCTH;
- IPU3HABATh CBOE MPABO U MPABO APYTUX JIIOAEH
Ha OIIMOKH;

- pa3BUBATh CIIOCOOHOCTH TOHUMATH MUD C
MIO3UIUH JIPYTOr0 YEJIOBEKA

IPYTUX

byHkuu, obpatHas (QYHKIMSA, KOMIO3ULMS (PYHKIUH,
TUHeWHas QYHKUUS, KBaJpaTuyHas (QyHKIHS, CTeIICHHAS
GYHKIHMST C LENbIM IOKa3aTesieM, TPUTOHOMETPUYECKHUE
¢byHKIMH, OOpaTHBIE TPUTOHOMETPHUYECKHE (DYHKIHH,
HoKazaTenbHass W Jorapudmuueckas (QyHKIHH; yMETb
CTpouTh rpaduKku GYHKIUH, BBIIOIHATH IPeoOpa3oBaHus

rpadukoB QyHKIUI;

OK 05. Ocy1iecTBasaTh yCTHYIO U
MMCbMEHHYI0 KOMMYHHKAIIMIO Ha

rocyJapCTBEHHOM SI3BIKE
Poccuiickoit ®denepanun C
y4eToM ocoOeHHOCTEH
COLIMAJIBHOTO U KyJIBTYPHOI'O
KOHTEKCTA;

B o0nactu 3¢TeTHYECKOr0 BOCIIUTAHUS:

- ACTETHYECKOE OTHOIIICHUE K MUPY, BKITIOYAs
ACTETUKY OBITA, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPyAa M OOIIECTBEHHBIX
OTHOIIICHU;

- CITOCOOHOCTH BOCTIPUHUMATH PA3INIHBIC BUIBI
HCKYCCTBa, TPAJAULIUU U TBOPUYECTBO CBOETO U
JIPYTUX HApOJIOB, OTYIIATh SMOIIMOHAIBHOE
BO3/ICHICTBUE UCKYCCTBA;

- YOSXKJICHHOCTh B 3HAYMMOCTH JIJIS JIMTHOCTH U
oOmiecTBa  OTEUECTBEHHOTO W MHPOBOTO
HCKYCCTBA,

STHUYECKUX KYJIbTYPHBIX TPATUINA U HAPOIHOTO
TBOPYECTBA,;

- TOTOBHOCTb K CAMOBBIPQ)KEHUIO B PA3HBIX BUAX
HCKYCCTBa, CTPEMJICHHUE TIPOSIBIIATH Ka4eCTBA
TBOPUYECKOH IMYHOCTH;

OBnazieHne yHUBEpPCAIbHBIMU
KOMMYHHKATHBHBIMU JICHCTBHUSIMH:

a) oOIIeHue:

- yMeTh  ONEpUpOBaTh  MOHITHIMH: cpenHee
apudMeTHyecKoe, MearnaHa, HanOoIbIlee U HANMEHbBIIIEE
3HAUYEHMUs], pa3Max, JUCIEPCUsl, CTAHIAPTHOE OTKIOHEHUE
YK CIIOBOTO Habopa; yMEHHE W3BJICKATh,
WHTEPIPETHPOBATh WHGOPMAIUIO, MPEACTABICHHYIO B
tTabiuuax, Ha Jauarpammax, rpadukax, OTpakarollylo
CBOMCTBA peabHbIX MPOLIECCOB U SIBIICHUI; IPEACTABIAThH
uHpOpMAIIMIO C TOMOIIBIO TaOJMIl U JUATPAMM;
UCCIEA0BAaTh CTATUCTUYECKUE JAaHHBIE, B TOM YHUCIE C
MpUMEHEHUEeM TpadUuUecKuX METOJOB U DJICKTPOHHBIX
CPEJICTB; yMETh OIEpUPOBaTh MOHATUSAMH: TOYKA,
mpsiMasi, TUIOCKOCTh, MPOCTPAHCTBO, JIBYTPAHHBIA YTOII,
CKpELIMBAIONIMECS]  TpsIMble,  MapajUIeIbHOCTh U
MEePNEHANKYSIPHOCTh TMPSAMBIX W TUIOCKOCTEH, YToj
MEXIY NPSAMBIMU, YTOJd MEXAY MPSMON U IJIOCKOCTHIO,
YroJl MEXAYy TIUIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0
MJIOCKOCTH, PACCTOSIHUE MEX]Y MPSMBIMHU, PACCTOSHUE
MEXIY TIOCKOCTSIMU;

- YMEThb HCHOJB30BaTh MPHU PELUICHUU 3a/lay U3YUYCHHBIC
GbakTbl M TEOpeMbl IJIAHUMETPUHU; YMEHHE OIICHHBATh




- OCYIIECTBJIATh KOMMYHHKAIIMU BO BCeX cdepax
JKU3HU;

- pacro3HaBaTh HEBepOaJIbHBIC CPE/ICTBA
0OIIeHMS, TOHUMATh 3HAUEHUE COIUATBHBIX
3HaKOB, PaCcIO3HABATH MPEIIOCHIIKI
KOH(DITMKTHBIX CUTyaIui u
KOH(JIUKTHI,

- pa3BEepPHYTO W JIOTUYHO U3JIaraTh CBOKO TOUKY
3pEHHSI C MCIIOJIb30BAaHUEM SI3bIKOBBIX CPEJICTBA

cMAT4YaTh

pa3Mepbl 00BEKTOB OKPYKAIOIIEro MUpa

OK 06. IIposBisTh IpaxaaHCKo-

NaTPUOTUYECKYIO MO3UILIHIO,
JE€MOHCTPUPOBATh  OCO3HAHHOE
MIOBEJICHHE Ha OCHOBE
TpaJULIHOHHBIX POCCUICKHUX

IyXOBHO-HPAaBCTBEHHBIX
LIECHHOCTEH, B TOM YHUCJIE C Y4ETOM

rapMOHU3ALUH
MeKHAIIMOHAIbHBIX "
MEXPEIUTHO3HbIX  OTHOIIECHHUH,
MIPUMEHSITh CTaHapThI
AHTUKOPPYILIMOHHOTO
MIOBE/ICHNUS;

- 0cO3HaHKE 00yUYAIOIIUMUCS POCCUICKON
IpaXxJaHCKON MJIEHTUYHOCTH;

- LIeJICHANPaBJICHHOE Pa3BUTHE BHYTPEHHEN
HO3ULIMM JIMYHOCTH Ha OCHOBE JyXOBHO-
HPaBCTBEHHBIX LIEHHOCTEW Hapoa0B Poccuiickoit
denepanyy, HUCTOPUYECKMX M  HAIMOHAJIBHO-
KYJIbTYpPHBIX TPAIUIHNA, (OPMUPOBAHUE CUCTEMBI
3HAYMMBIX LIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
AHTHKOPPYIIIHOHHOTO MHPOBO33PEHHUS,
NPAaBOCO3HAHUS,  HKOJOTMYECKOW  KYJIBTYpBI,
CIIOCOOHOCTM  CTaBUTh LEIM U  CTPOUTH
KU3HEHHbIE IJIaHbl; B 4YacTH TIpa)kaaHCKOTo
BOCIIUTaHHS:

- OCO3HaHHE CBOMX KOHCTHUTYLHOHHBIX IpaB U
o0s3aHHOCTEH, yBa)kKEHUE 3aKOHA U
NpPaBOMOPSIKA;  -MPUHATHE  TPaJAULMOHHBIX
HaIlMOHAJIbHBIX, 00111eYeIOBEYECKIX
FYMaHUCTUYECKUX U JIeMOKPaTUYECKUX
IICHHOCTEI;

- TOTOBHOCTh  IPOTHUBOCTOATH  MJICOJOTHU
IKCTpEMHU3Ma, HaIMOHAIMW3Ma, KceHohoouw,
JUCKPUMUHALINY 110 COI[MATIbHBIM, PETUTHO3HBIM,
PacoBBIM, HAIIMOHAJIHHBIM MPU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTD B
HMHTEpecax IpaXKAaHCKOTO oOmiecTBa,
Yy4acTBOBATh B CaMOyIIpaBJICHUH B

- yYMEThb ONEPUPOBATH MOHATHAMHU: MPSMOYTOJIbHAS
cUCTeMa KOOpAMHAT, KOOPJIMWHATHI TOYKH, BEKTOp,
KOOPJMHATHl BEKTOPa, CKAIAPHOE MPOU3BEACHHUE, YTOJ
MEXIYy BEKTOpaMH, CyMMa BEKTOPOB, HPOU3BEACHUE
BEKTOpa Ha YHUCJIO; HAXOAUTh C TMOMOIIBIO H3YYEHHBIX
dbopMyll KOOpPAMHATHI CEpeAHHBl OTPE3Ka, PACCTOSHUE
MEXIy JTBYMS TOUKAMHU;

-yMeTh BBIOMpPATh MOIXOMSAIINNA M3YyYEHHBIM METOJ s
pelIeHus 3a/lauu, pacrlo3HaBaTh MaTeMaTuueckue (akThl
M MareMaTU4yecKHe MOJEIM B  NPUPOAHBIX U
OOIIIECTBEHHBIX  SIBJICHUSX, B HCKYCCTBE; yMEHHE
NPUBOAUTH  IPUMEPHl  MAaTEMAaTUYECKHX  OTKPBITHI
POCCHUICKON 1 MHUPOBOW MATEMAaTUYECKON HAYKH.

- YMETh OINEpUPOBaATh MOHATUIMU: CIyYalHBIA OMBIT U
CIy4aifHOE€ COOBITHE, BEPOSITHOCTh CIYUYaHOTO COOBITHS;
YMETh BBIYMCIATH BEPOATHOCTh C HCHOJb30BAaHHUEM
rpaduIeCKUX METOA0B; TPUMEHSATH (POPMYJIBI CIIOKEHUS U
YMHOKEHUSI BEPOATHOCTEH, KOMOWHATOpHBIE (DaKTHl U
(GbopMyJBI TIPHM PEIICHUN 3a7a4; OIICHHUBATh BEPOSTHOCTH
peabHBIX  COOBITHIA; 3HAKOMCTBO CO CIy4YailHBIMHU
BEITMYMHAMU; YMEHHUE MPUBOIAUTH MPUMEPHI TTPOSBICHHS
3aKOHa OOJIBIINX YMCEN B MPHUPOJHBIX U OOIIECTBEHHBIX
SIBJICHHSIX




o01ieo0pa3oBaTeabHOM OpraHu3ali U JIeTCKO-
FOHOIIECKUX OpraHu3aIusX;

- YMEHHME B3aMMOJIEWCTBOBATh C COLIMAIbHBIMU
WHCTUTYTaMU B COOTBETCTBHH C MX QYHKIUSIMU H
Ha3HA4YCHHEM;

- TOTOBHOCTb K T'YMaHUTapHOU W BOJIOHTEPCKOMN
JIeATEIbHOCTH; TaTPUOTUYECKOTO BOCIIUTAHMUSL:

- cOPMUPOBAHHOCTHh POCCUICKOM TPaskIaHCKOM
UJEHTUYHOCTH, MaTPUOTU3MA, YBAXKEHHUS K
CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IE€PE]]
Ponunoii, roproctu 3a cBoii kpaii, cBoro Ponuny,
CBOM SI3BIK M KYJIBTYPY, MPOILJIOE U HACTOSIIEE
MHOT'OHAIIMOHAJILHOTO Hapoja Poccuu;

- IICHHOCTHOE OTHOUIIEHHE K TOCYAapCTBEHHBIM
CHMBOJIAM, HCTOPUYECKOMY U  IPUPOJIHOMY
HACJICANIO, TaMSATHHUKAM, TPAIULUASIM HApOIOB
Poccun, npoctuxenusm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPY/IC;

- wuueiHas yOEXIEHHOCTh, TOTOBHOCTh K
CITy>)KEHUIO " 3a1IUTe OreuecTBa,
OTBETCTBEHHOCTh 3a €ro Cynab0y; OCBOEHHBIC
00yJaromMMUCS MEXKIPEIMETHBIC TOHATUS U

YHUBEPCAIbHBIE y4eOHBIe JEUCTBUSA
(perynaTuBHBIE, MO3HAaBATEJIbHbIE,
KOMMYHHKATHBHBIE);

- CHOCOOHOCT,  HMX  HCIOJB30BaHHSI B
MO3HABATEIIbBHOW M  COLMAJIbHOM  MpaKTHUKE,
TOTOBHOCTB K CAMOCTOSITEIILHOMY TIJITAaHUPOBAHHIO
U OCYIIECTBICHHIO Y4YeOHOH JesATENbHOCTH,
OopraHu3aiu  y4eOHOTO  COTPYJHHYECTBA C
e 1arornaeCKuMH paboTHUKaMU n
CBEPCTHUKAMH, K YYaCTHIO B TIOCTPOCHUH
WHANBUAYAIBHON 00pa30BaTeNbHON TPAeKTOPHH;
- OBJIaJICHHE HaBBIKaMH y4eOHO-
UCCIIEN0BATEIBbCKOM, MPOEKTHOM M COLUAIbHOU
JIeSITEILHOCTH




OK 07 CopelicTBOBATH
COXPaHCHHIO OKpY Karomien
cpensl, pecypcocOepekeHuIo,
MPUMEHSTh 3HAHHSI 00 U3MEHEHUN
KIIUMaTa, TIPUHITAIIBI
OepeKITMBOTO MIPOU3BOJICTBA,
3¢(deKkTuBHO  JEHCTBOBATH B

LIpGSBI:'ILIEII‘/'IHBIX CUTyallusIX;

- HE NPUHUMATh ACUCTBUSA, NMPUHOCALIUE BpPEI
OKpYXarollei cpeae;

- yMeTh NPOTHO3MPOBATH HEOIATONPHUITHBIC
9KOJIOTUYECKUE MOCIEACTBUS IPEANPUHUMAEMbBIX
JIEHCTBUM, IPEJOTBPALLATD UX;

- PacCIIMPUTH OMBIT AESATEIBHOCTU 3KOJIOTMYECKOM
HaIPaBJIEHHOCTH;

- pa3pabaThiBaTh IJIaH pEIICHUS HPOOJIEMBI C
Y4E€TOM aHaJIM3a MMEIOLUXCS MaTepUalbHbIX U
HEMaTepualbHbIX PECYPCOB;

- OCYLIECTBJIATH LIEJICHANIPABJICHHBI IIOUCK
NepeHoca CpeiCTB U CHOCOOOB JICHCTBUS B
poeCCHOHAIIBHYIO CpEy;

- YMETb IEPEHOCUTh 3HAHUS B [I03HABATEIIBHYIO U
IIPAKTUYECKYIO 00JACTH KUZHEAECATEIbHOCTH;

- IIpeJaraTb HOBbIE POEKTHI, OLIEHUBATh UJIEU C
MO3ULIUU HOBH3HBI, OpPUTHMHAJILHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

- JaBaTh OILIGHKY HOBBIM CHUTYallUsIM, BHOCHUTH
KOPPEKTUBBl B  JEATEIBHOCTb,  OLICHUBATbH
COOTBETCTBUE PE3YIbTATOB LENSIM

YMETh ONEPUPOBATH MOHITHIMHE: (QYHKIUS, HETPEPHIBHAS
byHKIMS, TPOU3BOAHAS, IEPBOOOPA3HAsl, ONPEICICHHbIN
WHTETPA, YMETh HaXOUTh MIPOU3BOTHBIC JIEMEHTAPHBIX
GbyHKIUH,  UCMONB3YSd  CHOPaBOYHBIE  MAaTE€pUAJIbI;
UCCIICIOBAaTh B TMPOCTEHIIMX Cllydasx (YHKIMH Ha
MOHOTOHHOCTb, HAaXOJUTh HAUOOJbLINE W HAHUMEHbIIHE
3HA4YeHUs1 (YHKUUH; CTPOUTH I'paUKd MHOTOUICHOB C
UCIIOJIb30BAaHUEM allllapaTa MaTeMaTU4YeCKOro aHaiu3a;
NPUMCHSTh TPOM3BOJHYIO TIPH PEIICHUW 3a7ad Ha
JIBUKEHHE, pellaTh MPAKTUKOOPHUEHTUPOBAHHBIE 3ajauu
HAa HaWOOJIbIIME W HAWUMCHBIIHME 3HAYCHHS, Ha
HAXO0XJICHHUE MyTU, CKOPOCTH U YCKOPEHUS;

- yMeTh ONEpPUPOBATH TIOHATUSMHU: JIBIDKCHUE B
MPOCTPAHCTBE, MOJO0HBIE (UTYPHl B MPOCTPAHCTBE;
WCIIOJIb30BaTh OTHOLIECHUE IUIONIAZEH MOBEPXHOCTEH U
00BeMOB MOAOOHBIX (GUTYD MIPH PEIICHUHU 334,

- YMETh BBIUYUCIISATH T€OMETPUUICCKUE BEITUYHMHBI (IJINHA,
yroa, IMJom@aAb, O0O0BeM, TIUIOMAAs TOBEPXHOCTH),
UCIIOJIB3Ys U3YYCHHBIC (DOPMYITBI U METOBI




1.1. KoJu4ecTBO 4acOB HA 0CBOEHHE MPOrpaMMbl THCHHUIJIMHBI:
O0bem obpazoBaTelbHOM porpamMmsbl 250 gac
MaKCUMaJIbHOW yueOHOM Harpy3ku odydaromerocs - 250 4acos,
B TOM YHCIIE!
00s13aTeIbHON ayJUTOPHOM yueOHOUM Harpy3ku oOyuatomerocs - 194 yacos;
NpakTU4YecKoi paboTsl oOyyvatomerocs - 40 yacoB



2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JTACIUILIAHBI

2.1. O6beM yueOHOI TMCHUNJIMHBI M BH/IbI Y4eOHOM padoThl

Buna yueOHoii padoThI

Oovem uacoe

Y4yeOHas HArpy3Ka o0y4daromuxcs (Bcero) 250
B TOM YHUCIIE:
Harpy3ka o0y4aiouierocsi B0 B3anMo/1eiiCTBHHU ¢ npernojgaBartesieM (Bcero) 234
B TOM YHUCJIE:
Teopernueckoe oOydueHue 194
[IpakTuueckue 3aHATHS 40
U3 Hux:
[IpakTryeckoii HaNpPaBIEHHOCTH 6
KOHCYJIbTALMH:
B TOM YHUCJIE:
14181 2
[IpomexyTouHas aTTecTanus 4
MpoMeKyToYHAas aTTecTanus B popme 3x3amena (4 cemectp) 10




2.2. TemaTudyeckui MJIaH u coaep:kanue yueoHou nucuumiuabl OJ1Y.04 MaTtemaTnka

HaumeHoBaHue pa3jiesioB u Yacwl Conep:kanue y4e0OHOro MaTepuasa O0bem | @opMupyembie
TeM YacoB | KOMIIETCHIIUH
Pasjen 1. [loBTOpeHHe Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 18 OK 01,
Tema 1.1. Ienr wu 3agauum | 1-2 Lenp u 3a1aun MaTeMaTUKH MPU OCBOCHUU CIEIUAIbHOCTH. ba3oBbie 3HaHus U 2 OK 02,
MaTEeMaTHKU YMEHHUs 10 MaTeMaTHKe B TPO(ECCUOHAIBHON U B TIOBCETHEBHOM J1€ATEIILHOCTH. OK 03,
IIPU OCBOEHHMM CIIELUAIBHOCTH. MHoecTBO, oniepaluy Hajl MHOKecTBaMu. J{narpamMmel Diiepa—Benna. OK 04,
MHosxecTBa U JIOTUKa Hcnonp30BaHnEe TEOPETUKO-MHOKECTBEHHOTO anmapara JUlsi ONUCaHUs peabHbIX OK 05,

MPOIIECCOB U SIBJICHUH B MPO(EeCCHOHAIBHON AEITEIbHOCTH, IPH PEIICHUH 3324 OK 06

U3 Ipyrux aucuuiuivi. Onpenenenue, Teopema, ClIeICTBUE, 10Ka3aTeIbCTB OK 07
Tema 1.2. Yucna u Beraucnenus: | 3-4 HarypanbHble u niensie yncina. [Ipu3Haky AeMMOoCTy HEbIX YUCEll. 2

Panmonanehele uncina. OObBIKHOBEHHBIE U JECSITUYHbIE JPOOHU, IPOLIEHTHI,

OeCKOHEUHbBIE TTepHOoAnYECcKHe 1podu. ApudmMeTHuecKue oneparuu ¢

palMOHAIBHBIMU YU CIIaMH, TPe0OPa30BaHUS YUCIIOBBIX BBIPAKEHUH.

JlelicTBuTENbHBIC Ynciia. PalimoHanbHble M MPpAalMOHAIbHBIC YUCTIA.

Apudmernueckre onepanum ¢ AeUCTBUTEIbHBIMU yicaamMu. [Tpubnmxénnsle

BBIUMCJIEHMS], IpaBUJIa OKPYIJIEHUS, IPUKHJIKA U OLIEHKA pe3yJibTara

BBIYKCIICHUN
Tema 1.3  ToxnmectBa wu | 5-6 ToxmecTBa U TOXKIECTBEHHBIE ITpeoOpa3oBaHus. Y paBHEHNE, KOPDEHb YPaBHEHUS. | 2
TOKJIECTBEHHBIE HepaseHcTBO, penieHre HepaBeHCTBA. MeTol MHTEpBaoB. Pemenne nensix u
npeoOpa3oBaHusd. Y paBHEHUS JIpOOHO-PALIMOHAIBHBIX YpaBHEHUH U HepaBeHCTB. [I[puMeHeHe ypaBHeHUN 1
Y HEPaBEHCTBA HEPABEHCTB K PEIICHUIO MAaTEMaTHUECKHUX 33]1a4 U 3a/1a4 U3 Pa3In4HbIX

o0JacTell HayKu M peabHOM JKU3HH.

7-8 CucTteMbl 1 COBOKYTHOCTH PALlMOHATBHBIX YPaBHEHUN U HEpaBeHCTB. CUCTEMBbl | 2

JMHENHBIX YpaBHEHUN. Penienne npukiaaHbiX 3aa4 ¢ MOMOIIBK CUCTEMBI

JIMHEUHBIX YPAaBHEHUNI
Tema 1.4 [Mponenturie | 9-10 IIpakTuueckas padora Nel. [Ipumenenue npoGeil ¥ MPOLIEHTOB IS PELICHHS 2
BBIUYHCIICHUS B MIPUKJIAIHBIX 3a7ja4 U3 Pa3IMUHbIX OTpaciiel 3HaHUH U pealbHOM JKU3HH.
npodeccuoHalbHBIX 33a4ax [TpuOnkEHHbBIE BHIYUCIIEHUS, IPABUJIA OKPYTIICHUS, IPUKUIKA U OLlEHKa

pe3yJIbTaTa BEIYMCICHUH.

11-12 IIpakTuueckas padora Ne2. PazHbie criocoObl BEIUMCICHUS IPOLIEHTOB. 2
[TporieHTHBIEC BBIYMCICHHS B PO ecCHOHATBHBIX 3aauax. [Ilpumenenue




YPaBHEHHH U HEPABEHCTB K PEIICHUIO MaTEMaTUYECKUX 3a7a4 U 3a7a4 U3
pa3anyuHbIX 00JacTel HAYKU U peaJIbHOM JKU3HU

Tema 1.5. Ilocnemosarenbuoctu | 13-14 ITocnenoBaTenpbHOCTH, CIOCOOBI 3aJaHHUs ITOCeNOBaTEIbHOCTEH. MOHOTOHHBIE | 2
U TIPOTPECCUH MOCJIEIOBATENbHOCTA. ApudmeTnyeckass H TE€OMETPHUYECKass IMPOTPECCHH.
beckoneuno yObiBatomasi reomerpuueckas mporpeccusi. Cymma OecKOHEUHO
yObIBaromieil reomerpuueckoil mporpeccur. dopmyna CIOXHBIX MPOLEHTOB.
Hcronp30BaHue MPOrpeccHH Ui PEHICHUs] peajbHbIX 331ad  IMPHUKIAJIHOTO
XapakTepa
Tema 1.6.®yukiuu u rpadpukun | 15-16 OyHK1UA, cnocoObl 3ananus Gyakuun. ['padux Gynknuu. BzammHo obpaTtHbie | 2
¢ynkuuu. OOnacTe ONpeaesieHUus] W MHOXKECTBO 3HadeHWH ¢yHkumu. Hymn
¢dynkipy. [IpoMexyTKku 3HAKONOCTOSIHCTBA. YETHBIC M HEUETHBIC (PYHKIMH
17-18 KoutpoJsbHas padora no pasaeny 1. 2
Pasnea 2. Crenenn u kopuu. CTeneHHas, nokaszarejibHasi M Jiorapupmuyeckas QyHKUMU 44 OK 01,
Tema 2.1. Apudmerndeckuii 19-20 ApudmeTndeckuii KOpeHb HATYpaJbHON CTCTIICHHU. 2 OK 02,
KOPEHBb N—OH CTEICHH. 21-22 JleiicTBusl ¢ apuMETHISCKUMU KOPHSIMH N—OW CTEIICHH. 2 OK 03,
Tema 2.2 CreneHu. 23-24 Crenens ¢ 1enbiM nokaszarenieM. CtanaapTHas Gpopma 3armucu 1eHCTBUTEIBHOTO | 2 OK 05,
CranpaprHas Gopma 3amucu ymca. Micnons3oBanye noaxoasmeil (opMbl 3aIMCH JIEHCTBUTENBHBIX YHCEI OK 06,
IEeWCTBUTEILHOTO YUCIIa JUISL pEIICHNs] TIPAKTHYECKUX 3314 U MPEJICTABICHUS JaHHBIX. OK 07
25-26 Crenens ¢ paniMoHaIBHBIM Moka3arenem. CBolicTBa crenenu. [IpeobpazoBanue 2
BBIp)KEHUI, CoJIepXkKAllIUX CTENEHU C PallMOHATIBLHBIM [TOKa3aTelleM
Tema 2.3. Crenennas pynkuus | 27-28 CrenenHas (GyHKIMS C HAaTypaJIbHBIM U 1IE€JIbIM MOoKa3ateseM. E€ coiicTa n 2
rpaduk. CBoiicTBa U rpaduK KOpHS n-0i cTeneHn
Tema 2.4. UppanuoHanbHble 29-30 PenieHne nppalnoHaJIbHBIX YPaBHEHUI M HEPABEHCTB 2
YpaBHEHHUS U HEPABEHCTBA 31-32 Peniennie nppallioOHaJIbHBIX YPaBHEHUN 1 HEPABEHCTB 2 OK 01,
33-34 PenieHne nppalnoHaJbHBIX YPaBHEHUI M HEPABEHCTB 2 OK 02,
Tema 2.5. IlokazarenpHble | 35-36 [Toka3zarenpHBIC YpaBHEHHS 1 HEPABEHCTBA 2 OK 03,
YPaBHEHUS U HEPABEHCTBA 37-38 ITokazarenbHblEe YpaBHEHUS] M HEPABEHCTBA 2 OK 05,
39-40 [TokasaresbHbIE yPABHEHNUS M HEPABEHCTBA 2 OK 06,
Tema 2.6. Jlorapudm uncia. 41-42 Jlorapudm gncra. 2 OK 07
CoiicTBa norapudmon 43-44 JlecaTuuHbIe U HATypaJIbHbIE JOrapU(PMBbI. 2
45-46 [TpeoOpazoBanme BeIpaKEHUH, COJIEPKAIINX JTOTapHPMBbI 2
Tema  2.7. Iloka3atenbHas | 47-48 [TokazarenbHas u Jsorapudmuyeckas (QyHKIMH, MX CBOHCTBa M TrpadukH. | 2
u jorapugmuueckas QyHKIUH, Jlorapudmuueckre ypaBHEeHHUsI 1 HEPABEHCTBA
YPaBHEHUs1, HEPABEHCTBA 49-50 [TokazarenbHas u Jsorapudmuyeckas (QyHKIMH, UX CBOHCTBa M Tpaduku. | 2

Jlorapudmuueckre ypaBHEHHUsI 1 HEPABEHCTBA




51-52 [ToxazaTenpHass u Jjorapudmudeckas QyHKIUHM, HX CBOWCTBAa W Tpaduku. | 2
Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA
53-54 [ToxazaTenpHass u Jjorapudmudeckas (QyHKIUH, UX CBOWCTBAa W Tpaduku. | 2
Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA
Tema 2.8. Jlorapudmer B 55-56 IIpakTnyeckas padora Ne3. [Ipumenenue norapudma. Mcropust pa3zButus 2
IIPUPOJIE U TEXHUKE mareMaTHku. Jlorapupmuueckas cnupains B npupoje. Ee matemarnyeckue
CBOMCTBA
57-58 IIpakTuyeckasi padora Ned. Vcronp3oBanue rpagukoB GpyHKIHI 1715 2
MCCIICIOBAaHMS MTPOLIECCOB M 3aBUCUMOCTEH, KOTOPbIE BOZHUKAIOT P PEIICHUH
3aj]ad U3 pa3IMyuHbIX 00JacTell HAyKU M peajibHOM KU3HU
Tema 2.9. Ilpumenenue 59-60 Hcnonp3oBanne rpadukoB (YHKIMNA JUIST PEHICHUS YpaBHEHUH M JIMHEHHBIX | 2
YpaBHEHUH, CUCTEM U cucreM. [IpuMeHeHMe ypaBHEHMH, CHCTEM U HEpPaBEHCTB K PELICHUIO
HEPaBEHCTB K PEIICHHIO 3a/1a4 MaTeMaTHYECKUX 3a7ad W 3a/a4 U3 Pa3IMYHbIX O0JIACTe HAyKHM U peallbHOU
»)ku3Hd KonTposbHasi padora mo pasaeiy 2
Pa3nen 3 Ilpsimble U IJIOCKOCTH B pocTpaHcTBe. KoopauHATHI M BEKTOPHI B POCTPAHCTBE 32 OK 01,
Tema 3.1. [ToBTrOpenue | 61-62 OcHoBHBIE GUTYPHI, (PAKTHI U TEOpEeMBbI TNIaHUMETpHH. OCHOBHBIC TIOHSATHS 2 OK 02,
IJITAHUMETPUH. OcHOBHBIE CTEPEOMETPHUH. OK 03,
MIOHSTHSI CTEPEOMETPUU 63-64 Touka, npsiMasi, IIOCKOCTh, MpocTpaHCcTBO. [loHATHE 00 aKkcHOMaTHUYECKOM 2 OK 05,
MOCTPOCHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U CIIEACTBUS U3 HUX OK 07
Tema 3.2. [Ipsmble u TutockocTH | 65-66 B3anMHoe pacroniokeHne IpsMbIX B IPOCTPAHCTBE: MEPeCceKaronnecs, 2
B IIPOCTPAHCTBE. napaelibHble ¥ CKpellnBaroecs npsmele. [lapaniaensHOCTh NPSAMBIX U
[MTapannensHOCTh NPSMBIX, TUTOCKOCTEH B MMPOCTPAHCTBE: MapalIeNIbHbIC TIPSIMbIEC B TIPOCTPAHCTBE,
IPSIMO U TIOCKOCTH, apajyIeNIbHOCTh TPEX MPSAMBIX, MAPAJUIETbHOCTD MPSIMOM U IJIIOCKOCTH.
IJTOCKOCTEM 67-68 VYTIIBI ¢ COHAMPABICHHBIMU CTOPOHAMH, YTOJI MEXKTY MPSMBIMH B TIPOCTPAHCTBE. | 2
[TapannenbHOCTh MIOCKOCTEN: MapaiesibHble INIOCKOCTH, CBOMCTBA
apAJUIEIbHBIX IIJIOCKOCTEM.
69-70 [Ipocreiime npocTpaHCTBEHHBIE (PUTYPHI Ha MIIOCKOCTU: TETpa’p, KyO, 2
napajuIeNIenHIe]], TOCTPOSHUE CEUCHHH
Tema 3.3. [lepnienaukynsapHocTs | 71-72 [TeprieHAUKYIAPHOCTH MPSIMOM U IUIOCKOCTH: MEPIEHINKYJIISIPHBIE IPSIMBIE B 2
MPSIMBIX U TTIOCKOCTEH IPOCTPAHCTBE, MPSIMBbIE MAPAIUICTHHBIE H MEPIICHANKYISPHBIE K MIIOCKOCTH.
73-74 [Tpu3Hak NepneHIuKyISIPHOCTH IPSIMON U TNIOCKOCTH, TEOPEMA O MPAMOI 2
NEePIEHINKYISIPHOHN TIOCKOCTH
Tema 3.4. VYraer wmexay | 75-76 VYrisl B IPOCTPAHCTBE: YIoJl MEXAY MPSAMOM U IUIOCKOCTBIO, IBYTPAHHBINA yTOJ, 2

MMpsAMBIMHA U TNIOCKOCTAMU

JMHENHBIN YroJl ABYIPaHHOro yria. lleprnenaukysisp 1 HakJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSIMON JI0 MJIIOCKOCTH, MPOEKIIHSI




(buUTyphI Ha TUIOCKOCT.

77-78 IlepneHquKyIPHOCTD IIJIOCKOCTEM: IIPU3HAK IIEPIIEHIUKYIIIPHOCTH IBYX 2
wiockocteil. Teopema o TpEX meprneHauKyspax
Tema 3.5. Koopaunater wu | 79-80 Bekrtop Ha mockoctH ¥ B ipocTpaHcTBe. C10KEHUE U BBIYUTAHUE BEKTOPOB. 2
BEKTOPHI B IPOCTPAHCTBE YMHOXeHHEe BEKTOpa Ha 4uciio. PasnoxkeHne BekTopa rno Tpém
HEKOMIUTaHapHBIM BekTopam. [IpaBmiio napamienenunena. Pemenne 3anay,
CBSI3aHHBIX C IPUMEHEHUEM MPABUJI ICHCTBUI C BEKTOPAMH.
81-82 [IpssMoyrosbHast cUCTEMa KOOPJIMHAT B MPOCTpaHcTBe. KoopauHaThl BEKTOpA. 2
[Ipocreitmue 3a1aun B KoOpAHATaX. YToi MexAy BekTopamu. CKaasipHOE
IPOU3BEICHNE BEKTOPOB. BhIunciieHne yrioB Mexay MpsiIMBIMU M TUIOCKOCTSIMH.
KoopanHaTHO-BEeKTOPHBIA METO ITPH PEIICHUH T€OMETPHUYESCKHX 33134
Tema 3.6. IIpambie u mnockoctu | 83-84 IIpakTuyeckast padora NeS. PacnionoxeHue npsMbIX U INIOCKOCTEN B 2
B IIPAaKTUYECKUX 3a/1a4ax OKpy’KaroieM Mupe (TIpupoJie, UCKyCCTBE, apXUTEKTYype, TeXHUKE). Perenne
NPaKTHKO-OPUEHTUPOBAHHBIX 33134
85-86 IMpakTuyeckas padora Ne6. PacronoxeHne npsMbIX U INIOCKOCTEH B 2
OKpy»KaroleM Mupe (IIprupojie, UCKYCCTBE, apXUTEKType, TeXHUKe). Pemenne
PAaKTUKO-OPUEHTHPOBAHHBIX 33144
87-88 IpakTuyeckast padora Ne7. PacnionoxeHue npsMbIX U INIOCKOCTEN B 2
OKpy’KaroleM Mupe (TIpupoJie, NUCKyCCTBE, apXUTEKTYpe, TeXHUKE). Perenne
PAaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4
Tema 3.7. Pemenme 3amau. | 89-90 Pemenue 3aa4 Ha HAXOXKIEHUE TEOMETPUIECKUX BEJTMUMH C UCTIOIH30BaHUEM 2
[Tpsimble u IJIOCKOCTH, anmnapara BekTopHoi anreopsl KonTposabHasi padota no pasgeny 3
KOOPJIMHATHI i BEKTOP
Pasnea 4. OcHoBbl TpuronoMerpun. Tpuronomerpuyeckue GyHKIuH 93-94 OK 01,
Tema 4.1. OcHnogsr | 91-92 CuHyC, KOCHHYC M TaHT'€HC YHCIOBOIO apryMEHTA. 2 OK 02,
TPUTOHOMETPHUH 93-94 ApKCUHYC, apKKOCHHYC, apKTaHI€HC YHCIOBOI0 apryMeHTa. 2 OK 03,
95-96 TpuronomeTrpruueckas OKpyKHOCTb, ONIPENEIECHUE TPUTOHOMETPUUECKHUX 2 OK 04,
(yHKIMI YMCIOBOTO apryMeHTa OK 05,
Tema 4.2. OcHOBHBIE 97-98 [TpeoGOpa3oBanue TPUTOHOMETPUUECKHUX BBIPAKEHUI. OcHoBHBIE | 2 OK 06
TPUTOHOMETPHUYECKHE TPUTOHOMETPHUYECKUE (POPMYITBI
TOKJeCTBa
Tema 4.2. OCHOBHBIE 99-100 [TpeobGpaszoBanue TPUTOHOMETPHUYECKHIX BBIpaKCHUH. OcHoBHBIE | 2
TPUTOHOMETPHUUYECKHE TPUTOHOMETpHUUYECKHE (HOPMYJIBI
TOXICCTBA 101-102 | IlpeoGpa3oBaHue TPUTOHOMETPUUYECKUX BBIpaKEHUH. OcHoBHBIE | 2

TPUTOHOMETpHUYECKHE HOPMYJIIbI




Hroro 3a 1 cemectp 102
IIpakTnuckue padorsl 14

Tewma 4.3. Tpuronomerpuueckue | 1-2 Oynknus. [lepuonnueckne QyHKIUN. 2
¢byHkuuu, wux cBoiictBa H | 3-4 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U rpaQuKu 2 OK 01,
rpaduku OK 02,
Tema 4.4. Tpuronomerpuieckue | 5-6 Pemienue Tpuronomerpudeckux ypaBHeHui. [I[pumMepbl TpUrOoHOMETPUUYECKUX 2 OK 03,
YPaBHEHUS U HEPABEHCTBA HEPABEHCTB OK 04,
7-8 Pemenuie TpuroHoMeTpuueckux ypaBHeHui. [IpuMepsl TpUroHOMETpHUECKHUX 2 OK 05,
HEPABEHCTB OK 06
9-10 Pemenue TpuronoMeTpudeckux ypaBHeHU. [IpumMepsl TPUTOHOMETPHUYECKUX 2
HEPaBEHCTB
Tema 4.5.Vcnonp3oBanue | 11-12 IIpakTuyeckas padora Nel. [IpoBeeHne npakTHYECKUX PAcU€TOB MO popMyaM | 2
TPUTOHOMETPHUHU B TPUTOHOMETPHUHU
npodeccuoHalibHOU chepe 13-14 Hcnons3oBanue rpadukoB GyHKIUH A7 UCCIEAOBAHUS MTPOLIECCOB U 2
3aBUCUMOCTEH, KOTOPbIE BO3HUKAIOT P PEIICHUH 33]1a9 U3 APYTHX Y4eOHBIX
JUCIUILIMH U peajibHOU )KU3HU
Tema 4.6. Pemenue 3amau | 15-16 Tpuronomerpudeckne QYHKINHU, TOKISCTBA M YPABHEHUS 2
TPUTOHOMETPHUH 17-18 KoutpoabHas paéora no pasueny 4 2
Pasnes S. MHOrorpaHHHMKH H TeJla BpalleHust 36 OK 01,
Tema 5.1. MHOTOrpaHHUKHU 19-20 [ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPaHHUKA, BBITYKJIbIE 1 2 OK 02,
HEBBINYKJIbIE MHOTOTPaHHUKH; pa3BEPTKa MHOTOTPaHHUKA. OK 05,
21-22 [Tpu3ma: n-yrompHast Mpu3Ma; rpaHd U OCHOBAHMS NIPU3MBI; IPSIMast U HAKJIIOHHAs | 2 OK 06
pU3Mbl; OOKOBas U MOJIHASL TOBEPXHOCTh MPU3MBI. OK 07
23-24 [Tapannenenunes;, NpMOYTOJIBHBIN MapauUIeNICIIUIE]l U €ro CBOMCTBA. 2
25-26 [Tupamupa: n-yrojapHasi mupaMuza, TpaHU U OCHOBAaHUE MUPAMUIbl; OOKOBas U 2
TIOJTHASI TOBEPXHOCTH TUPAMHU/IBI; TPABHIIbHAS U yCEUEHHAS MPaMU/IA.
DreMeHTHI IPU3MBI U MTUPaMU/Ibl. BeIurciieHne 31eMEeHTOB MHOTOTPAHHUKOB:
pE€Opa, AuaroHau, yribl
Tema 5.2. [IpaBunbHbIe | 27-28 [TpaBuIbHBIE MHOTOTPAHHUKY: TIOHSATHE MPAaBUIBHOTO MHOTOTPAHHUKA,; 2
MHOTOTPaHHHKH. [Tnomanp npaBUIbHAS MTPU3Ma U MPABIIbHAS MUPAMU/IA; TPABUIIbHAS TPEYTOJIbHAS
MOBEPXHOCTH MHOTOI'PaHHHUKOB NUpaMyIa ¥ PaBUIBHBINA TETpadp; KyO.
29-30 [IpencraBienne o0 MpaBUIBLHBIX MHOTOTPAaHHUKAX: OKTAdIP, TOJEKAIP U 2

ukocadap u ap. Cedenus npu3Msl U nupamusl. [lnomane 60koBOM TOBEPXHOCTH
Y TIOJIHOM ITOBEPXHOCTHU MPSIMOM MPU3MBI, IIJIOIIA s OCHOBaHUH, TEOPEMA O
OOKOBOH OBEPXHOCTH MPSIMOM MPU3MBI.




31-32

[Tnomaas 60KOBOI MOBEPXHOCTH M IIOBEPXHOCTH MPABUIILHON THPAMUJIBI,
TEeopeMa O IIoU[au OOKOBOM OBEPXHOCTH YCEUEHHON MUPaMUIbl

Tema 5.3. Tena BpamieHus

33-34

[unuHapuyeckas MoBEpXHOCTb, 00pa3yrone HUIHHIPHUYECKON TOBEPXHOCTH,
0Chb IMIIMHAPHUYECKON moBepXHOCTH. L{MauHap: ocHOBaHMS U OOKOBast
MOBEPXHOCTh, 00pa3yollas U 0Ch, IUIONIA/Ib OOKOBOH U MOJTHON MOBEPXHOCTH.

35-36

Konnueckas IIOBEPXHOCTD, 06p33}7I0H_[I/IC KOHMYECKOM IOBEPXHOCTHU, OCb U
BCpIIMHA KOHHYECKOI IMOBCPXHOCTH.

37-38

Konyc: ocHoBaHue u BepinHa, 00pasyroiias u och, II0Maab OOKOBOM U MOTHOM
MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIoNIfe U BEICOTa, OCHOBAHHS U OOKOBas
MIOBEPXHOCTb.

39-40

Cdepa u map: HeHTp, paanuyc, TMaMeTp, UMb ITOBEPXHOCTH CHEPHI.
Bzaumuoe pacnosnoxenue cepbl U IITOCKOCTH, KacaTelbHasl IIIOCKOCTh K cdepe,
iomank chepsl. M300pakeHne Tesn BpalleHus Ha TUIOCKOCTH. Pa3BEpTka
IIJIMH/PA M KOHYyCa

Tema 5.4. O0BeMBI U IUIONIAAN

HOBerHOCTCﬁ TCI

41-42

[TonsiTre 06 00bEMe Tesa B mpocTpancTBe. OCHOBHBIE CBOMCTBA 00BEMOB TeEII.
Teopema 06 06bEME MPSIMOYTOJILHOIO NapaljiesienuIe a U CIeACTBUS U3 Heé.
00beM mupaMuabl ¥ Ipu3Mbl. O0BEM IMIMHIIPA, KOHYCA

43-44

O0BEM mrapa u wiomaas chepsl. [Iogo0HbIE TEa B MPOCTPAHCTBE.
COOTHOIICHHS] MEXK]TY TUIOIIA/ISIMU TTOBEPXHOCTEHN, 00BEMaMU MOAOOHBIX TEJI.

45-46

Ceuenus nuuHApa (napajjieabHo U NEPIeHIUKYIISIPHO OCH), CEYCHUsI KOHyca
(mapasuienbHOE OCHOBAHHIO M IPOXOAAIIEE Yepe3 BEPIIUHY ), CEUCHHUS 11apa.
MHororpaHHuUK, ONMCaHHbIN 0K0JI0 cepbl; chepa, BIUCAHHAS B MHOTOTPAHHUK
WJIH B T€JO BpallleHuUs

Tema  5.5. JIBuxkeHue
npoctpanctBe.  CeueHust
KOMOHHAIINU
MIPOCTPAHCTBEHHBIX  (QUTYp
npoecCHOHANBHBIX 3a7auax

B
n

B

47-48

IIpakTnyeckas padora Ne2. CummeTpus B IPOCTPAHCTBE: CUMMETPHUS
OTHOCHUTEJIBHO TOUKH, MPSAMOM, MIOCKOCTH. DJIEMEHThl CHMMETPUHU B TUpaMHIax,
napajuleJIenuIeax, IpaBUIbHbBIX MHOTOIpaHHUKaX. CUMMETpUS B IPUPO/IE,
apXUTEKType, TEXHUKE, B ObITY, B Ipodeccuu. Vcnonb3zoBaHue IBUKEHHI B
IIPOCTPAHCTBE NIPU pelIeHnH 3a1ad. [loctpoeHne ceueHnii MHOrOrpaHHUKOB U
TEJ BpaICHHUSL.

49-50

IIpakTuyeckas padora Ne3 Merox cinenoB. KomOuHalius Ten BpaiieHus u
MHOTOTPaHHUKOB. cronp30BaHne KOMOWHAIIMI MHOTOTPAHHUKOB U TEJI
BpalleHUs B IPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4ax




Tema  5.6.Pemienme  3amau. | 51-52 Brruucnenue BenuuuH (iHA, yrod, 00beM, TUIOIIa b TOBEPXHOCTH) 2
MHororpaHHUKH u Tena reOMEeTPUUECKUX (DUTYp, UCTIONB3YS U3yUEHHBIE (POPMYIIBI U METOJIBI.
BpALLCHUS [TocTpoeHue ceueHnit MHOrOrpaHHUKOB METOJIOM CJIEZIOB, BHIIIOJHEHHE
(BBIHOCHBIX ) TUIOCKUX YEPTEXKEH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (QUTYp: BU]
CBepxy, cOOKy, cHn3y. KonTpoJbHas padora no pasaeiy S
Pasnea 6. I[lpousBogHas u nepsoodpasHasi pyHKIMHU 57-58
Tema 6.1. Monotonnocts u | 53-54 [TpomexyTKr MOHOTOHHOCTH (pyHKIIMH. MakCUMyMbl 1 MUHUMYMBI (DyHKIIHH. 2
KCTpeMyMbl (QYHKUMU. Touku HauOonpiiee 1 HaumeHblee 3Ha4YeHNEe (PYHKLIUU HAa IPOMEKYTKE
HKCTpEMyMa
Tema 6.2. [Tonsitue | 55-56 HenpepsiBHBIC HyHKIIMU. MeTO MHTEPBAIOB JIJIsl PEIICHHS] HEPABEHCTB 2 OK 01,
HEIPEPBIBHOCTU ¢bynkun. | 57-58 HenpepriBable QyHKIIMU. MeTo1 MHTEPBAJIOB /7Sl pELIEHHs] HEPAaBEHCTB 2 OK 02,
Metox MHTEpBAIOB 59-60 HenpepsiBable GyHKIIMU. MeTo1 MHTEPBAJIOB JIJIsl pELICHHs] HEPAaBEHCTB 2 OK 03,
Tema 6.3. [TpousBonnas. | 61-62 [TpousBonnas ynkuuu. ['eomerprueckuii 1 GU3NIESCKUN CMBICI IPOU3BOIHOU. | 2 OK 04,
I'eomerpuueckuii u pusnyeckuii | 63-64 [Tpon3BoIHBIC dJIEMEHTAPHBIX (DYHKIIHA. 2 OK 07
CMBICII IIPOM3BOIHOM 65-66 IIpakTuyeckas padora Ned. [Ipon3BoIHBIC JIEMEHTAPHBIX (DYHKITHIA. 2
67-68 @®opMyJIbl HaX0XKAECHUS TPOU3BOIHON CyMMBI, IPOM3BEIEHUS U YaCTHOTO 2
GyHKIMHA
69-70 ®opMyJIbl HAX0XKIEHUS [TPOU3BOIHON CyMMBI, IPOU3BEACHHUS U YACTHOI'O 2
byHKIMH
Tema 6.4. MOHOTOHHOCTb 71-72 [TpumeHeHre TpOU3BOJHON K UCCIIEeI0OBaHUIO (QYHKIMII HA MOHOTOHHOCTh U 2
¢yskuuu. Touku skcTpemMyMma HKCTPEMYMBI
73-74 [TpumeHeHre TpOU3BOJHON K UCCIIEeI0OBaHUIO (QYHKIMII HA MOHOTOHHOCTh U 2
HKCTPEMYMBI
75-76 [TpumeHeHre TpOn3BOJHON K HCCIIEeI0OBaHUIO (YHKIMII HA MOHOTOHHOCTh U 2
HKCTPEMYMBI
Tema 6.5. HaubGonpmee wu | 77-78 HaxoxieHrne HauboIbIIero 1 HauMEHbIIEro 3Ha4eHMs PyHKIMU Ha OTPE3KE. 2
HauMEHbIIIEe 3Hayenus | 79-80 [TprmeHeHne mpOU3BOIHON /I HAXOXKACHUSI HAWTYUILIEro PeleHus B 2
byHKIMN NPUKIIAJHBIX 33/1a4ax, U1 ONPeIeIeHUs] CKOPOCTH MpolLiecca, 3aaHHOTO
dbopmymoit mim rpagukom
81-82 [TpuMeHeHre TPON3BOJHOMN U1 HAX0XKACHNS HAaWTydIlero peleHus B 2
MPUKIIAJIHBIX 33/1a49ax, U OTPEICIICHUsI CKOPOCTH MPOIIecca, 3aaHHOTO
dbopmysoi uiu rpadgukom
Tema 6.6. HaxoxaeHue 83-84 IMpakTuyeckas padora Ne5. [lpuxiiagHeie 3aja4v, B TOM YHCJIC COIMAILHO- | 2

ONTUMAJIBHOT'O PE3yJbTara ¢
MOMOIIBIO TPOU3BOTHOM

O9KOHOMHUYECCKOIo H (I)I/I3I/I‘-ICCKOFO XapakTepa, HUX PCHICHUEC CpCACTBAMU

MAaTEMAaTHYCCKOI'O aHaJIn3a




85-86 IIpakTuyeckasi padora Ne6. [Ipuxnanuele 3agaud, B TOM YHUCJIE COIMAIBHO- | 2
HSKOHOMHYECKOTO U (HU3UYECKOT0 XapakTepa, WX pelIeHHe CpeacTBaMU
MaTeMaTHYECKOT0 aHaJIu3a
87-88 IpakTuueckas padora Ne7. IlpuxiagHeie 3aja4v, B TOM YHCJIE COLUAIBHO- | 2
HSKOHOMHUYECKOTO M (PU3UYECKOr0 XapakTepa, HUX pEIIeHHe CpeacTBaMu
MaTeMaTHYECKOro aHaJIn3a
Tema  6.7. IlepooOpasnas | 89-90 [TepBoobOpazHas. Tabauia nepBooOpa3HBIX 2
byHKIHH 91-92 IlpakTuyeckasi pa6ora Ne8. [lepsooOpaznas. Tabnuia nepBooOpa3HbIX 2
93-94 IIpakTuueckas padora Ne9. [lepsooOpasznas. Tabnuiia nepBooOpa3HBIX 2
Tema 6.8. [Tmomane | 95-96 WHTerpa, ero reoMeTpuyecKuii 1 PU3NIECKUI CMBICT. 2
KPUBOJIMHENHOM Tpaneuuu. | 97-98 Brruncnienue unrterpana no gopmyne Herotona-JleiOnura 2
®opmyna Herorona — JlelOnuua | 99-100 Brruncnenne unrerpaia no ¢dopmyne Heiorona-Jleitbnuua 2
Tema 6.9. [Tpumenenne | 101-102 | Pemenue 3a1a4 Ha MPUMEHEHNE IPOU3BOAHON M MHTETpaAa IJIsl BBIYMCICHHS 2
MIPOM3BOTHON W TEPBOOOPA3HOM buznueckux Benu4uH U miomiaaeii. Konrposibnas padora mo pasjaeny 6
byHKIIUU
Paznen 7. Teopusi BepoATHOCTEH M CTATUCTHKA 32 OK 01,
Tema  7.1. [IpencraBnenue | 103-104 | [IpencraBieHue JaHHBIX C TOMOIILIO Ta0aUIl U auarpamm. CpeaHee 2 OK 02,
TaHHBIX " orucaTeIbHas apudMeTHIecKoe, MeIruaHa, HanOoJbIllee 1 HAaNMEHBIIIee 3HAYCHUS, pa3Max, OK 03,
CTaTHCTHKA JHICTIepCHs, CTaHAAPTHOE OTKIOHEHHE YHCIOBBIX HAOOPOB OK 04
Tema 7.2. Ciyuaitasie coObrtus. | 105-106 | CiygaiiHble SKCTIEpUMEHTHI (OTBITHI) M CITy9YaliHbIe COOBITHS. DIeMEHTapHBIC 2 OK 06
Onepauuu Hajl COOBITUIMU coObITUS (MCX0/bI). BeposTHOCTD citydyaitHOro coObITHS. BIN30CTh 4acTOTHI U
BEPOSITHOCTH COOBITHIA.
107-108 | CiyuaiiHple OMNBITBI C PABHOBO3MOXHBIMH  3J€MEHTApHBIMU  COOBITHAMH. | 2
BeposiTHOCTH COOBITHH B ONBITaX C PaBHOBO3MOXKHBIMH JJIEMEHTaPHBIMU
COOBITHSIMH.
Oneparnuu HaJ COOBITUSIME: TIEpeceYeHre, 00 bETMHEHHE, IPOTHBOIIOIO0KHEIE
coObITHs. /lnarpamMmsel Diiepa.
109-110 | ®opmyia cIOKEHHUS BEPOSTHOCTEH. Y CIIOBHASI BEPOSITHOCTh. Y MHOKECHHUE 2
BEepOosITHOCTEN. [lepeBo cirydaitHoro skcnepumenta. Gopmyiia mosHou
BeposiTHOCTH. HezaBucumMble coObITHS
Tema 7.3. BepositHocets | 111-112 | IlpakTnyeckas padora Nel0. [Iepsuunas 06paboTka CTaTUCTUYECKUX JAHHBIX. | 2
B NMpodeCCHOHATBHBIX 3a/1adax ['paduaeckoe ux mpeacTaBICHNE
113-114 | IlpakTnyeckasi padora Nell. HaxoxxaeHue cpefHUX XapaKTePUCTHK, 2
HaOJIFOJaeMBIX JaHHBIX.
115-116 | IlpakTuyeckasi padora Nel2. OreHKa BEpOSITHOCTH COOBITHS B 2




poeCCHOHATLHOM IeATEILHOCTH, pelIeHHe MPOPECCHOHATBHBIX 33129 Ha
BCPOATHOCTH CO6BITI/IH, MPUMCHCHUC CTATUCTUYCCKUX MCTOAOB JIs1 pCHICHUA
npodeCCHOHATBHBIX 33124

117-118 | IlpakTuyeckasi padora Nel3. OreHka BepOITHOCTH COOBITHS B 2
npodeccHoHaIbHON AATEILHOCTH, PEIICHNE TPOPECCHOHATBHBIX 33/1a4 Ha
BEPOSTHOCTH COOBITHS, MPUMEHEHUE CTATUCTUYECKUX METOJIOB JUIsl PELICHUS
npodeccCHOHATBHBIX 3a1a4
Tema 7.4. Onementsl | 119-120 | KomObunatopHoe npaBuiio yMHOXeHUs. [lepectaHoBku 1 hakTopual. 2
KOMOHMHATOPUKH 121-122 | Yucno coueranuii. Tpeyronpnuk Ilackans. @opmyna 6uaoma Herotona 2
Tema 7.5. Cepuu | 123-124 | buHapHbBIi CIIy4aiiHBIA ONBIT (MCIIBITAHUE), YCIIeX B Heyadya. HesaBucumplie 2
MOCJIeIOBATEIbHBIX UCTIBITAHUI ucnbiTanus. Cepusi He3aBUCUMBIX HCIIBITAHUH 10 IepBOro ycrexa. Cepust
HE3aBHCUMBIX HCIIBITaHUN bepHymu
Tema 7.6. Cityuaitnble Benmnunabl | 125-126 | Cnywaifnass ~ BenmmumHa.  Pacripenenenme  BepostHoctedl.  [Imarpamma | 2
u pacnpeseneHusl. pacnpenenenus. llpumeps! pacnpeneneHuii, B TOM YHUCIE, TE€OMETPHUYECKOE U
MaremaTrueckoe OKUIaHUE OMHOMHAIBHOE.
CIIy4YaliHOU BEJIUYUHBI
127-128 | YucnoBble XapaKTEPUCTHKHU CIyYaHBIX BEJIMYHH: MAaTEMAaTHUECKOE OKUIAHNUE, 2
JHCTIEPCHSI U CTaHJIapTHOE OTKIOHeHHE. [IpuMepsl npuMeHeHus
MaTEMaTHYECKOTO O’KUIAHUS, B TOM YHCIIE B 33/1a4aX U3 MOBCETHEBHOMN JKU3HHU.
129-130 | Maremarndeckoe OxxuIaHle OMHApHOH ciay4aiiHOM BennuuHbl. MaTemaTtuueckoe | 2
OKU/IaHUE CYMMBI CITyYailHBIX BEIMYHH. MaTeMaTHyeckoe OXHUIaHue U
JCTIEpPCHs TEOMETPUUECKOT0 M OMHOMHUAIBHOTO pacIpeesIeHU
Tema 7.7. 3akon Oompmmx | 131-132 | 3akoH OOJBIIMX YUCET U €r0 POJIb B HAYKe, MPHpoJIe U obmiecTBe. Beibopounsrii | 2

qrcer. HenpepsiBHbie MeToJI uccreaoBanuii. [IpuMepsl HempephIBHBIX cydyaiHbIX BenuuuH. [loHsTue
Clly4ailiHbIe BEJINYUHBI 0 IJIOTHOCTH pacnpeziesieHus. 3aJaun, IpUBOJAIINE K HOPMaJIbHOMY
(pactpenenenus) HopmansHoe pacnpenenenuto. [lonstue o HopmansHOM pacnpeneneHuu KoHTposbHas
pacrnpeneneHue paboTa 1o TeMaMm paszaena /

Hroro 3a 4 cemectp 132
IIpakTHyeckux pador 26
IIpomexyTouyHas arrecTanms (3k3amen) 16




3. YCJIOBUA PEA/IN3ALIUU TPOT'PAMMBI JUCIHUITJIMHBI
3.1. TpeGoBaHUs K MUHMMAJIbHOMY MAaTEPHUAJIbHO-TEXHUYECKOMY O0ecie4eHH 0

Peanusanus y4eOHOW AMCHUILIMHBI TPeOyeT HaIW4us yuyeOHOro KaOMHETa TEOPETHYECKOIro
oOydeHus

O6opynoBaHue yueOHOTO KaOHUHETa:
- TOCaJl0YHBIC MECTA 10 KOJUYECTBY 00yUaroIInuXCs;
- pabodee MeCTO MPEero1aBaTelis;
- KOMIUIEKT Y4eOHO-HAMIISITHBIX TTOCOOMIA;
- KOMIUICKT AJICKTPOHHBIX MaTEPUAJIOB;
- JIOCKa MeJjioBasi (MapKepHasi).

TexHuueckue cpeacTBa O6y‘{CHI/I${:
- KOMIIBIOTCP CTaHﬂapTHOﬁ KOMIIJICKTalU C JIMICH3UOHHBIM ITPOTpaMMHbBIM O6€CH€‘~I€HI/ICM;
- IllIa3Ma WM IMMPOCKTOP C 9KPpaHOM.

3.2. UndopmaunonHoe odecrnedeHue 00ydeHust

1. Maremaruka: anreOpa W Havaja MaTeMaTHYEeCKOrO aHallM3a, reoMeTpus. AnreOpa W Hadasa
ananuza. 10-11 kmaccel : y4e0. 1ia 061eodpa3zoBaT. opranu3aiuii : 0a30BbIi U yriIyoIt0 YpOBHU /
[LI.A. AmumoB u ap.]. - 9-e u3a. - M., : [Ipocsemienue, 2025. - 463 c.: un. - ISBN 978-5-09-077925-
8

2. Matemaruka: anreOpa ¥ Hayajla MaTEMaTUYECKOT 0 aHalln3a, reomeTpus. ['eomeTpus. 10-11

KJIacCHI : yueb. 1715t 001eo0pa3oBar. opranusaiuii : 6a3oBsliii 1 yriayomto yposuu / [JI.C. Atanacsa
u ap.]. - 9-e uzn. - M., : Ilpoceemenue, 2025-2026. - 287 c.: un. - (MI'Y - mkone).- ISBN 978-5-
09-078569-3

Hu mepuem-pecypcet:

1. http://school-collection.edu.ru - DnekTpoHHbIi yueOHNK «Maremaruka B mkose, X XI Bek».
2. http://fcior.edu.ru - uapopmMaloOHHbIEe, TPEHUPOBOYHBIC U KOHTPOJIbHBIC MAaTEPHAIIBI.
3. www.school-collection.edu.ru - Equnas xomtekuuu L{udpoBsix 00pa3oBaTeIbHBIX PECYPCOB


http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.school-collection.edu.ru/

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSA JUCIIAITJIMHBI

KOHTpOJIb H OHEHKA pPE3YyJIbTaTOB OCBOCHHUA IUCHUIINIMHBI OCYHICCTBIIACTCA IIPCIIOAaBaTCiICM B
nmponecce MpoOBCACHUSA HNPAKTHUYCCKUX 3aHATHH M CaMOCTOSTEIbHBIX pa60T, a TaKXXC BbIIIOJHCHHUA

CTYJACHTAMH MHINBHUAYAIbHBIX 3aJaHUH.

Pe3yJ’ILTaTBI oﬁyqe}mﬂ (OCBOCHHbIe YmMeEHnus, yCBOCHHBIC

(I)OprI H METOAbI KOHTPOJIA U

3HAHUA) OLIEHKH Pe3yJIbTaTOB 00y4eHMsI
YMeHus:
BBITIOJHATh apu(MeTHuyecKue ACHCTBHS HaJA 4YHUCIaMu, coueTas|[eKymuid  KOHTpOJIb B  BHUJAE:
YCTHbIE W TIMCBMEHHBIE TPUEMBI; CpPaBHUBATh  YKCIIOBBIC[TPAKTHUYECKHUX pabor,
BBIPAXKCHHS; CaMOCTOSITENIbHBIX pabor,
HaXOIUTh 3HAYEHUS KOpHS, CTETICHH, norapuma, [IPOBEPOYHBIX PpabOT, TECTOB,
TPUTOHOMETPUYECKMX BBIPAKEHHH Ha OCHOBE ONpeeeHus,(QPOHTAIBHOIO  OHpOCa, YCTHOTO
MCIIONIB3YsI TPH HEOOXOMMMOCTH HHCTPYMEHTAIbHBIE CPEICTBA;0IIpoca, HamucaHus pedepaTos,
BBITIONHATh MPeoOpa3oBaHUsl BBIPAKECHUM, NTPUMEHAS (HOpMyIIbL,[IOKIaI0B, COCTAaBJICHHS
CBSI3aHHBIE ~ CO  CBOMCTBaMH  CTEMEHEH,  Jorapugmos, [IPE3CHTALU, M3TOTOBJIEHUE
TPUTOHOMETPUYECKHUX (HYHKIIUH; MOJIEIICH.
BHIYUCIISITH 3HaUY€HHE (QYHKIUM TI0 3aJaHHOMY 3HAYEHUIO
apryMeHTa TNpH Pa3IMyHBIX crocobax 3agaHus  (yHKIuu; | eMATHYECKUH KOHTPOJb B BHJC
ONpeNenaTh  OCHOBHBIE  CBOMCTBA  UHMCIOBBIX  (DYHKIMH, [KOHTPOJIbHOH PabOThL.
WUTIOCTPUPOBATh UX Ha rpaduKax; CTPOUTH rpapuKd H3yUEHHBIX
dyHkumit,  wumOCTpHpoOBaTh 1O TpaduKy  cBolicTBa |VITOTOBBIM KOHTPOIIb 1o

DIIEMEHTAPHBIX (DYHKIIMIA; HMCIONb30BaTh MOHATHE (YHKIMH IS
OMMCAHUs ¥ aHAJIN3a 3aBUCUMOCTEH BEJIMUWH;

npeaMeTty B BHIAC MHCbMCHHOI'O
OK3aMCHa.

HaXO/UTh NPOU3BOHBIE AJIEMEHTAPHBIX (YHKUUH; pemaTh 3a1a4u
MPUKIAQJIHOTO XapakTepa Ha HaxXOXJIEHHE HauOOJBIIEr0 W
HAalMEHBIIET0  3HA4YeHWs, Ha  BBIYHUCIEHHE  YIJIOBOTO
Kor(p¢uLMeHTa, KacaTelbHOM U CKOPOCTH HPSIMOJIMHEHMHOIO
TIBMKEHMUSL.

HAaXOJUTh MEepBOOOpa3HbIE 3JIEMEHTAPHBIX (DYHKUMH, BBIYUCIATH
MHTETpajbl, HAaXOIUTh IUIOIAAX  GUTYp, OTPaHUYEHHBIX
JIMHUSAMM, pelIaTh 3aJa4M PUKJIATHOTO XapaKTepa;

pelats  palMdoOHAJIbHbIE, IOKa3aTeNlbHblE, JIorapu(pMHUUEcKue,
TPUTOHOMETPUYECKNE YPABHEHUS, CBOIALIMECS K JIMHEWHBIM HIIN
KBaJpPAaTHBIM, a4 TaK)K€ AHAJOTMYHBIE HEPaBEHCTBA U CHUCTEMBI
YpPaBHEHM; HCIIOJIBb30BAaTh  Ipauueckuid  MEeTOJl  pelieHus
YpaBHEHMH M HEpaBeHCTB; H300pakaTb Ha KOOPJWHATHOM
[JIOCKOCTH DPELICHUs] YPAaBHEHUM, HEPABEHCTB U CUCTEM C JIBYMs
HEU3BECTHBIMU;

COCTABJIATh U pellaThb YPABHEHUS U HEPABEHCTBA, CBI3BIBAIOLLUE

HEU3BECTHBIE BEJIIMYMHBI B TEKCTOBBIX (B TOM YHCIIE
IPUKJIAIHBIX) 33/1a4ax.
pemiatb  IpocTelIMe KOMOMHATOpHBIE 33aydl  METOJIOM

mepebopa, a TaKXKe C UCIOJB30BAHUEM W3BECTHHIX (opmy;
TpeyronbHuka Ilackans; BbMUCHATH KOXPGUIMEHTH OMHOMA
HproTOHA; BRIUKCIATH BEPOSITHOCTH COOBITUN HAa OCHOBE IOJICUETA]
UHCIIa UCXOJIOB;

pacro3HaBaTh Ha YepTEeKax U MOJAEISX MPOCTPAHCTBEHHBIE (DOPMBI,
COOTHOCHUTh  TpeXMEpHble OOBEKTBI C HUX  OINHCAHUSIMH,
I/1306pa)KeHI/I$IMI/I; OMUCLIBATH B3aMMHOC PACIIOJIOKCHHUC TIPSIMBIX U
[JIOCKOCTE B TMPOCTPAHCTBE;, AHAIM3UPOBATh B MPOCTEUIIMNX|
CIIy4asiX B3aMMHOE PaCIoJIOKeHHUE 00BEKTOB B IPOCTPAHCTRE;




[MPUMEHATh KOOPAMHATHO-BEKTOPHBIM METOJA Il BBIYHMCIICHHUS]
OTHOIICHUM, PACCTOSIHUI U YTJIOB

I/I306pa)KaTb OCHOBHBIC MHOI'OIpaHHHUKH W  KPYIJIBIC  TCJIA;
BBIIIOJIHATD ~ YEPTEXKM 10  YCIOBHSAM  3ajad,  peniath
[UIaHUMETPUYECKUE W TIPOCTECUIIINE CTEPEOMETPUYCCKUE 3a1a4H Ha
HAaX0XKJICHHE T€OMETPUYCCKUX BEIMYHMH (JUIMH, YIJIOB, IUIOIIAJICH,

00BEMOB);  HCIIONB30BaTh  MPH  PEIICHUH
CTEPEOMETPUYCCKHX 33/1a4 IUIAHUMETPUYECKHE  (aKThI U
MCTO/bI; IPOBOAUTD JOKA3aTCIIbHBIC PACCYXKACHUS B X04€C PCIICHUA
3a/1a4; HAXOJUTh O0BEMBI TEJL;




5. HIEPEYEHb TEM UCCJIEJOBATEJIbCKUX ITPOEKTOB

Posp MaTemMaTUKK B COBpEMEHHOM MUPE U B MOEH NMPpo(hecCHOHAIbHON JesTeNbHOCTH.
MaremMartuka B HayKe U TEXHUKE.

[Ipumenenue rpagukoB TUHEHHON QYHKIIUUA B MOEH TPOPECCHOHAIIBHON JIEATEILHOCTH.
Llenu 1 3a1a4n U3y4eHUst MAaTEMAaTHKHU P OCBOCHUH MOEH mpodeccuu.

MaremaTuka B ”HGOPMALIMOHHBIX TEXHOJIOTHUSX.

3Ha4YeHre MPOU3BOTHON B pa3IMUHBIX 00JaCTAX HAYKH U B MOEH MpodeccHoHaNbHOMI
JESTEIIBHOCTH.

7. OYHKUUU B )KU3HU YEJIOBEKA U B MOEH MPO(PEeCCHOHATBHON NEATETbHOCTH.

8. Aunre0pa JOrMKH U JOITHYECKHE OCHOBBI KOMITBIOTEPA.

9. ®wuzuveckuii CMbICT MPOU3BOJHOM H €€ MPAKTHUECKOE IPUMEHEHNE B MOCH
poecCUOHAILHOMN 1EATEIbHOCTH.

10. INoka3arenbHbIE U JOTapuPMHUUIECKIE HEPABEHCTBA B MOEH MPO(PECCHOHATBHON JEATEIbHOCTH.
11. 'eomeTpuyeckre MoJiesId B MOel podhecCHOHaIbHOM NesITeIbHOCTH.

12. 1 Teopus BeposITHOCTEH B MOeH PO(eCcCHOHATBHOM EATETbHOCTH.

13. 3HavyeHue cTaTUCTUKU AJIs MOel Tpo(hecCHOHAIbHON AEATeNbHOCTH.

14. BekTopHBIE METO/IBI PEIICHHS 3a/1a4 B MOEH MPo(eCcCHOHATBHOMN NeSTETbHOCTH.

15. CBs3b MaTEMaTUKHU C IPYTMMHU HayKaMHu.

16. [IpumepsI perieHnss MaTeMaTHYEeCKHX 3a7a9 B MOeH Oyayrieid mpodeccuun

oakrwdE



