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Pabouas nporpamma yue6Hoi auctuminasl OJ[Y. 04 Maremaruka pa3paboTaHa Ha OCHOBE:

- denepadbHOTO  TOCYIApCTBEHHOTO  00pa30BaTENbHOTO  CTaHAApTa  CPEOHEro  OOIIero
obpazoBanus (nanee ®I'OC COQO), yTBEpKIEHHOTO MpUKa3oM MUHHUCTEPCTBA 00pa30BaHUS U HAYKH
P® ot 17 mas 2012 roga Ne 413 ¢ usMeHeHHUsIMHU U JoniofiHEHUsIMH OT 29 aekadps 2014 r., 31 nexaOps
2015 r., 29 utons 2017 r., 12.08.2022 1. IIpukaz Ne732; 20.03.2024 r. IIpuka3 Nel76; 27.03.2025 r.
[Ipuka3 Ne239

- ®enepalibHOTO rOCYAAPCTBEHHOT0 00pa30BaTeNIbHOTO CTaHAAPTa CPETHEr0 MPOPECCHOHATBHOTO
obpazoBanus (mamee ®I'OC CIIO) mo mpodeccun 08.01.28 Mactep OTIACIOYHBIX CTPOHUTEIBHBIX U
nexopatuBHEIX pador, [Tpukaz Munnpocsemenus Poccun ot 18.05.2022 N 342 «O06 yTBepxkaeHUU
¢denepaabHOrO0 TOCYJapCTBEHHOTO O00pPa30BaTENBbHOTO CTaHIApTa CpPEJHEro MpodecCHOHAIBHOTO
obpazoBanusi mo mnpodeccun 08.01.28 Mactep OTAEIOYHBIX CTPOUTEIBHBIX M JIEKOPATUBHBIX
pabor»(3apeructpupoano B Muntocte Poccuu 10.06.2022 N 68835), (¢ u3m. Ilpuka3z Ned64 ot
03.07.2024 1.)

- GenepasibHON 00pa30BATENIBHONW MTPOrpaMMBbl CpeHero olmiero oopazoanus (manee — OOII
COO), yreepxkaennoi [Ipukazom munaucrepcrsa npocsemienus PO or 18.05.2023 r. Ne 370;

- ®enepanbpHOi pabodeit mporpammsl o yueoHo# auciummuae OAY. 04 MatemaTuka,;

- Paboueit nporpammel Bocniutanust ' BIIOY NO UTTpuC;

- YyeOHoro miaHa no npogeccuu;

- ¢ yuerom [IpumepHoil mporpammsl 001IeoOpa3zoBarenpHoi yueOHoi mauciumnasl OY. 04
Maremarukaans npodeccnoHalbHbIX 00pa3zoBaTelbHbIX opraHuzauuil (PexomennoBannoit ®I'BOY
JIIO UuctutyT pasButus npodeccuoHanbHoro oopasosanus» (PI'BOY «MPIIO»), yrBepkieHHOHa
3aceqanun  CoBeTa 1O OLEHKE COJEpXkaHMSg M KadecTBa MPHUMEPHBIX pabouyux Mporpamm

0011e00pa30BaTeIbHOTO U colManbHO-TyManuTapHoro nukios CIIO, IIporokon Ne 14 ot 30 HOsOps
2022 r.).

Ssnsiercsa yacteio OIIOIT oOpa3zoBarensHON OpraHU3AINH.

Pa3paborunk:

OpHOBa I/IB, npenoaaBaTeyib MATCMAaTHKHU

Paccmotpena u omobpena Ha 3acenanuu LK
[TpoTokoma Ne 9
oT «18» mas 2026 r.

[Ipeacenarens ALK Haspiaenko 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 IITICC3) na 6a3e ocHoBHOTO 00I1Iero obpazoBanus mo npodeccun 08.01.28
Mactep OTIEeNIOYHBIX CTPOUTENBHBIX U JEKOPATUBHBIX paboOT
1.2. Heau 1 miiaHupyeMble pe3yJibTaTbhbl 0CBOCHUS TUCIHHILIHHBI
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 npodeccronansroit HanpasiaeHHocTr PI'OC CI1O
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 33/1a4 BOCIIUTAHMS Ha yUEOHBIX 3aHATUSAX OCYIIECTBISIETCS B paMKaX CIIEIYIOIINX
HAIpPaBJIEHUN BOCIIUTATEIBHON pabOTH 00Pa30BaATEIBHOTO YUPEHKICHUS:

Mopynse | I'paxx1aHCKO-ITATPUOTUYECKOE

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

Monynb 4 CriopTUBHOE U 3/10pOBbecOeperaroiiee

Monyns 5 CtyneHueckoe caMOynpaBieHUE

Mopyne 6 KynbTypHO-TBOpUECKOE

Moaynb 7 buzHec-opueHTHpYIOIIEe (MOJIOICKHOE TPEATPUHIMATEIHCTBO)



Kox v HanmenoBanue

[InanupyeMble pe3y/bTAThl 0OCBOEHHS TUCIHUIIUHBI

(popmupyeMbIX KOMIIETEHIIUI Oo0urue JMcuuIIMHAPHbIE

OK 0I. BseiOupare cnoco6sl | B yacTu Tpya0BOro BOCUTaHus: -BJIaJIETh  METOJaMHU  JI0KA3aTeNIbCTB,  AJITOpUTMaMHU
pelieHus 3aJ1a4 | - FOTOBHOCTb K TPY/Y, OCO3HAaHUE LIEHHOCTH pelIeHys 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 TOTUYECKHUE ICUCTBUS:

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

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

- OIPEIENATh LEH eTEIbHOCTH, 33a/1aBaTh
mapaMeTpsl U KPUTSPUHU UX JOCTHKCHHS,

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHSI B
paccMaTpUBaeMbIX SBICHUSX;

- BHOCHTh KOPpPEKTHBBHl B
OLICHUBATh

COOTBETCTBUE PE3yIbTATOB IENISIM, OIICHUBATH
PHUCKH TOCTIEACTBUMN JAEATEIHPHOCTH

ACATCIIbHOCTD,

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 JESATEIbHOCTH,
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 CeOsl U IPYTHX JIFOICH:

- 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
IpaXJaHCKON 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,
AHTUKOPPYIIIUOHHOTO MHUPOBO33PEHUS,
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
NpPaBOMOPSJIKA;  -MPUHATHE  TPaJUIUOHHBIX
HaIlMOHAJIbHBIX, 00IIICYETOBEYECKHX
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, IJoOm@aAb, O0O0BEM, TIIIOMAAs 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 oOyueHHE 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 BEIYMCIECHUH.

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 mporpeccun. 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 Pemenne nppannoHaabHBIX YPaBHEHUN 1 HEPABEHCTB 2
ypaBHEHHsI 1 HEPAaBEHCTBA
Tema 2.4. UppanuoHanbHble 31-32 Pemenne nppannoHaabHBIX YPaBHEHUN 1 HEPABEHCTB 2 OK 01,
YpaBHEHHUSI U HEPABEHCTBA OK 02,
33-34 Pemenne nppannoHaJbHBIX YPaBHEHUN 1 HEPABEHCTB 2 OK 03,
OK 05,
Tema 2.5. TlokasarenbHbie | 35-36 [Toka3aTeNnbHbIe YPaBHECHUsI M HEPABCHCTRA 2 OK 06,
yPaBHEHUS ¥ HEPABEHCTBA 37-38 [TokasaresbHbIE yPABHEHNUS M HEPABEHCTBA 2 OK 07
39-40 ITokazarenbHblE YpaBHEHUSI M HEPABEHCTBA 2
Tema 2.6. Jlorapudm uncna. 41-42 Jlorapudm uucna. 2
CgoiicTBa JiorapumMoB 43-44 JlecsTnuHbIe M HaTYpaJIbHBIC JOTAPU(BMBI. 2
45-46 [TpeoOpa3oBaHue BBIpAXKEHUH, COACPIKAIIMX JIOTapU(MBI 2




Tema  2.7. IlokazarenwHas | 47-48 [ToxazaTenpHass u Jjorapudmudeckas QyHKIUHM, HX CBOWCTBAa W Tpaduku. | 2
u Jjorapupmuueckas (yHKIHH, Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA
ypaBHEHHS, HEPAaBEHCTBA 49-50 [ToxazaTenpHass u Jjorapudmudeckas (QyHKIUH, UX CBOWCTBAa W Tpaduku. | 2
Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA
51-52 [TokazarenpHas u Jsorapudmuyeckas (QyHKIMH, MX CBOHCTBa M rpadukH. | 2
Jlorapugmuueckue ypaBHEHHUs] U HEPAaBEHCTBA
53-54 [TokazarenpHas u Jsorapudmuyeckas (QyHKIMH, MX CBOHCTBa M rpadukH. | 2
Jlorapugmuueckue ypaBHEHHUs] U HEPAaBEHCTBA
Tema 2.8. Jlorapudmer B 55-56 IIpakTnyeckas padora Ne3. [Ipumenenue norapudma. Mcropusi pazButus 2
IIPUPOJIE U TEXHUKE mareMaTHku. Jlorapupmuueckas cnupains B npupojie. Ee matemarnyeckue
CBOMCTBA
57-58 IIpakTuyeckas padora Ned. Vcnonb3oBanue rpadukoB QyHKIUN A5 2
MCCIICIOBAaHMS ITPOIIECCOB M 3aBUCUMOCTEH, KOTOPhIE BOZHUKAIOT TPH PEIICHUH
3aj]ay U3 pa3IMyuHbIX 00JacTell HAyKU M peajibHOM JKU3HU
Tema 2.9. Tlpumenenue 59-60 Hcnons3oBanue rpa@ukoB (GyHKUMNA A7 pEHICeHUs ypaBHEHUN U JIMHEHHBIX | 2
YPaBHEHUH, CUCTEM U cucreM. IlpuMeHeHHMe ypaBHEHHH, CHCTEM M HEPABEHCTB K PELICHUIO
HEpPaBEHCTB K PEILCHHIO 3a/1a4 MaTeMaTHYeCKUX 3a7ad W 3a/ad U3 Pa3jIMyHbIX O0JlacTel HayKu M pealbHOM
ku3Hu KonTposbHasi pabora mo pasueny 2
Pasnea 3 IlpsiMble M JIOCKOCTH B POcTpPaHcTBe. KoOpAMHATHI M BEKTOPBI B IPOCTPAHCTBE 32 OK 01,
Tema 3.1. [ToBTOpenue | 61-62 OcHoBHbI€ QUTYPBI, PaKThl U TEOPEMBI IUTAHUMETPUH. OCHOBHBIE TOHSTHS 2 OK 02,
[IJIAHUMETPUH. OcHoOBHbIE CTEPEOMETPUH. OK 03,
MOHSATHSI CTEPEOMETPUH OK 05,
63-64 Touka, mpsiMasi, TIOCKOCTh, MPOCTpaHCTBO. [loHsTHE 00 aKCHOMATHUECKOM 2 OK 07
MIOCTPOCHHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U CIICACTBUS M3 HUX
Hroro 3a 1 cemecTp 64
IIpakTnyeckux pador 8
Tema 3.1. IloBTOpeHue 1-2 Touka, mpsiMasi, IOCKOCTb, MPOCTpaHCTBO. [IoHATHE 00 aKCHOMATHYECKOM 2
ruranuMeTpu. OCHOBHEBIC MIOCTPOCHHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U CIICACTBUS M3 HUX
TIOHATHUS CTEPEOMETPHH
Tewma 3.2. [Ipsimble u Tutockoct | 3-4 B3anMHOe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: NIEPECEKAIOIINECS, 2
B IIPOCTPAHCTBE. napajJiesibHble ¥ CKpelluBaronecs npsmele. [lapaniaensHOCTh NPSAMBIX U
[MTapannenbHOCTh MPSMBIX, TUTOCKOCTEH B MMPOCTPAHCTBE: MapalIeIbHBIC IPSIMbIE B IPOCTPAHCTBE,
NPSIMOH U TUIOCKOCTH, apajIeNIbHOCTh TPEX MPAMBIX, MAPAJUIETBHOCTD MPSIMOM U IJIOCKOCTH.
TUTOCKOCTEH 5-6 VYTIIbl ¢ COHANpaBJIeHHBIMU CTOPOHAMH, YTOJI MEKIY IPSIMBIMU B IIPOCTPAHCTBE. | 2




[TapannenbHOCTh MIOCKOCTEH: MapajuleibHbIE IIIOCKOCTH, CBOMCTBA
NapaJUIEIIbHBIX IIJIOCKOCTEM.

[Ipocreiimue mpocTpaHCTBEHHbIE (PUTYPHI HA MIIOCKOCTH: TETpa’ip, KyoO,
napajuleJenunesl, HOCTPOSHUE CEUEHUIN

Tema 3.3. IlepnieHAUKYISIPHOCTD
HPSMBIX U ITIOCKOCTEN

9-10

IlepneHauKyIIPHOCTD NPSMOM U IUIOCKOCTU: IEPIEHIUKYIISIPHBIC IIPSIMBIE B
IIPOCTPAHCTBE, IIPSAMBIC MApaAJUICIIbHbIEC U NEPIECHANKYISPHBIE K IITIOCKOCTH.

11-12

IIpu3Hak neprneHauKyJISPHOCTH IPSIMOU U IIJIOCKOCTH, TEOpEMa O IIPAMOM
NEPIEHIUKYJISIPHON IITIOCKOCTH

Tema 3.4. VYrael  Mexay
MPSMBIMHU U TUIOCKOCTSIMH

13-14

VYIu1Bl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOM U IUIOCKOCTBIO, IBYTPAHHBINA yTOJI,
JIMHENHBIN YToJl ABYITPaHHOTrO yriia. lleprenauKyisip 1 HakJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 IUNIOCKOCTH, PACCTOSTHUE OT MPSIMOU 10 IUNIOCKOCTH, IPOEKIUS
(GUrypsl Ha MIOCKOCTb.

15-16

[TeprieHAMKYIAPHOCTD IUIOCKOCTEM: MPU3HAK NEPHEHIUKYIIAPHOCTH JIBYX
iockocTeil. Teopema o TpEX NepreH uKyIsIpax

Tema 3.5. Koopaunatel u
BEKTOPBI B IPOCTPAHCTBE

17-18

BGKTOp Ha IJIOCKOCTU U B IPOCTPAHCTBC. CrnoskeHne U BEIYUTaHHUE BCKTOPOB.
YMHOKeHuE BEKTOpa Ha 4ucIlo. PasnoxkeHnue BeKTopa o TpéM
HEKOMIUIaHAapHbIM BekTopam. [IpaBwiio napainenenunena. Pemenne 3anayq,
CBSI3aHHBIX C IPUMEHEHHUEM MPaBUJI ACHCTBUI ¢ BEKTOPaMH.

19-20

[TpsimoyronbHas cucTeMa KOOpAMHAT B IpocTpaHcTBe. KoopanHatel BeKTOpa.
[Tpocreiimue 3aaun B KOOpAMHATaX. YTOJI Mexay BekropaMu. CkalsipHOe

MMPOU3BCACHUC BEKTOPOB. Breraucnenne YTJI0B MCKAY MPAMBIMUA U IIJIOCKOCTAMMU.

KOOpILI/IHaTHO'BeKTOpHBII\/’I MCTOJ ITPU PCIICHHUU I'COMCTPUUCCKHUX 3ada1

Tema 3.6. [IpsiMbie U MITOCKOCTH
B MTPAKTUYECKHX 3a7ja4ax

21-22

IIpakTuyeckas padora Nel PacnionokeHre MpsMbIX U TNIOCKOCTEN B
OKpYyXarorieM Mupe (IpUpoie, UCKYCCTBE, apXUTEKType, TeXHUKE). Pemienue
MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4

23-24

IIpakTnyeckas padora Ne2. PacnionoxeHue NpsAMBIX U INIOCKOCTEN B
OKpYy>XarolieM Mupe (IIpupoie, UCKYCCTBE, apXUTEKType, TEXHUKE). Perienne
IIPAKTUKO-OPUEHTHPOBAHHBIX 33]1a4

25-26

IIpakTnyeckas padora Ne3. PacnionoxeHue NpsAMBIX U INIOCKOCTEN B
OKpYy>XarolieM Mupe (IIpuUpoie, UCKYCCTBE, apXUTEKType, TEXHUKe). Pemienne
IIPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4

Tema 3.7. Pemenne 3anau.
[Ipsimbre u IUIOCKOCTH,
KOOpI{I/IHaTI)I H BGKTOp

27-28

Pemenue 3a1a4 Ha HaX0X/I€HUE T€OMETPUUYECKUX BETMYHMH C UCIIOJIBb30BaHUEM
anmnapara BekTopHoi anreOpsl. KonTpoabHas padora no paszgeny 3

Pasnea 4. OcHoBbI TpuronoMerpun. Tpuronomerpuyeckue GyHKIuH

28




Tema 4.1. Ocnogsl | 29-30 CuHyC, KOCHHYC ¥ TAaHT€HC YHCJIOBOTO apryMeHTa. 2
TPUTOHOMETPUHU 31-32 ApKcuHYC, apKKOCUHYC, apKTAaHI€HC YHCJIOBOI0 apryMEHTa. 2
33-34 TpuronomeTrpudeckas OKpy>KHOCTb, OIIpeeSICHIE TPUTOHOMETPUYECKHIX 2
(YHKLIMH YUCIOBOIO apryMeHTa
Tema 4.2. OcHOBHBIE 35-36 [TpeoGpa3oBanue TPUTOHOMETPUUYECKHIX BBIpAKEHUH. OcHoBHBIE | 2
TPUTOHOMETPUUYECKHE TPUTOHOMETpUUYECKHE (POPMYJIbI
TOXKIECTBa 37-38 [TpeoGpa3oBanue TPUTOHOMETPUUYECKHIX BBIpKEHUH. OcHoBHBIE | 2
TPUTOHOMETpUUYECKHE (HPOPMYJIbI OK 01,
39-40 [Tpeobpa3zoBanue TPUTOHOMETPHYECKHUX BBIPKCHUH. OcHoBHbIC | 2 OK 02,
TPUTOHOMETpUUYECKHE (HPOPMYJIbI OK 03,
Hroro 3a 2 cemectp 40 OK 04,
IIpakTHyeckux pador 6 OK 05,
Tema 4.3. Tpuronomerpuueckue | 1-2 @Oynkims. [lepuonnyeckue GyHKINH. 2 OK 06
¢byHkuMu, uX cBoiictBa M | 3-4 Tpuronomerpudeckue GyHKIUH, NX CBOICTBA U Tpaduku 2
rpaduKu
Tema 4.4. Tpuronomerpuueckue | 5-6 Pemenue TpuronomeTpuueckux ypaBHeHui. IIpumepsl TpuroHoMeTpuyecKux 2
ypaBHEHHsI 1 HEPAaBEHCTBA HEPaBEHCTB
7-8 Pemenne TpuroHoMeTpu4eCcKuX ypaBHeHUN. [IpumMepsl TPUTOHOMETPUYECKUX 2
HEPaBEHCTB
9-10 Pemenne TpuroHoMeTprueckux ypaBHeHH. [IpuMepsl TpUrOHOMETPHUUECKHUX 2
HEPaBEHCTB
Tema 4.5.Ucnonp3oBanne | 11-12 IpakTnyeckas padora Nel. [IpoBeeHne NpakTHIECKUX pacUETOB 110 GopMyam | 2
TPUTOHOMETPUHU B TPUTOHOMETPUHU
npodeccuonanbHoOM chepe 13-14 Hcnonp3oBanue rpadpukoB GyHKLIUHN A7 UCCIEA0BAaHUS [TPOLIECCOB U 2
3aBUCUMOCTEH, KOTOpbIe BO3HUKAIOT NMPH PEIIEHUH 3a]1a4 U3 APYTHX YUeOHBIX
JWICIHTUIMH ¥ peasbHOU JKU3HU
Tema 4.6. Pemenue 3amau | 15-16 Tpuronomerpudeckue pyHKIUH, TOXKIECTBA U ypaBHeHUs KoHTpoJIbHas padoTa | 2
TPUTOHOMETPUU 1o pasaeay 4
Pasnes 5. MHOrorpaHHHMKH M TeJla BpalleHus! 36 OK 01,
Tema 5.1. MHOTOrpaHHUKH 17-18 ITonsiTHE MHOTOIrpaHHUKA, OCHOBHBIE AJIEMEHTHI MHOIOTPAaHHUKA, BBIITYKJIbIE U 2 OK 02,
HEBBIMTYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKa MHOTOTPAaHHUKA. OK 05,
19-20 [Tpu3ma: n-yroyibHas Ipu3Ma; TpaHU ¥ OCHOBAHHS MTPU3MBI; IPsSMas M HAKJIOHHAsS | 2 OK 06
pU3Mbl; OOKOBas U MOJIHASL TOBEPXHOCTh MPU3MBI. OK 07
21-22 [Tapannenenunen, NpsIMOYTOJIbHBIN MapajlieenuIe]] U ero CBONCTBA. 2
23-24 [Tupamuyia: n-yrojabHasi IMpaMuAa, TPAaHU M OCHOBAHHE MUPaMUIbl; O0KOBasi U 2




MOJIHASl TOBEPXHOCTh MUPaMUJIbL; IPABUIIbHAS U YCEUEHHAS MUPaMUIa.
DJIEMEHTHI IPU3MBI U TUPaMUJIbl. Beruncienre 31eMeHTOB MHOTOTPAHHUKOB:
pEéOpa, TuaroHauu, yribl

Tema 5.2. [IpaBunbHbIE
MHOTOTPaHHHKH. [Tnomans
MOBEPXHOCTH MHOTOI'PaHHHUKOB

25-26

[IpaBuiIbHBIE MHOIOTPAHHUKH: TIOHSATHE MPABUILHOIO MHOTOIPaHHUKA;
IIpaBWIbHAs [IPU3Ma U NIPAaBWIbHAS IMPAMUA; [IPABUIIbHAS TPEyTroJIbHas
nMpamMuia ¥ NpaBWIbHBIA TETPadIp; KyO.

27-28

IIpencrasienue o MpaBUIbHBIX MHOTOTPAHHUKAX: OKTA3p, JOACKA AP U
ukocasap u ap. Cedyenus npusmsl U nupamusl. Ilnomane 60KkoBON OBEPXHOCTH
Y TIOJTHOW ITOBEPXHOCTH MPAMOM IPU3MBI, IUIOIIAAb OCHOBAHMM, TEOpEMA O
OOKOBOI MOBEPXHOCTH MPSIMON ITPU3MBI.

29-30

[Tnomans 60KOBOH MOBEPXHOCTU U MIOBEPXHOCTH MPABUIHLHON MUPAMHU/IHI,
TeopeMa O IUIOo[aau OOKOBOM MOBEPXHOCTH YCEUEHHON MUPaMUIbI

Tema 5.3. Tena BpamieHus

31-32

[MunuHapryeckas MoBEPXHOCTb, 00pa3yroIe HUIMHIPUUECKON TOBEPXHOCTH,
OCh LIUJIMHAPUYECKON OBepXHOCTH. [{unuuap: ocHoBaHus U O0KOBast
MOBEPXHOCTh, 00pa3yIoIas M OCh, IUIOMIAh OOKOBOH M MOJTHOMN MOBEPXHOCTH.

33-34

Konnueckas IIOBCPXHOCTD, 06p8.3y}OIJ_[I/IC KOHMYECKOM IMIOBCPXHOCTH, OCb U
BCpIIMHA KOHHYECKOM ITOBCPXHOCTH.

35-36

Konyc: ocHOoBaHue U BepinHa, 00pasyroias u och, II0MAaAb OOKOBOW U MOTHOM
MMOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yIoIIie 1 BhICOTa, OCHOBAHUS U OOKOBas
MTOBEPXHOCTb.

37-38

Cdepa u map: eHTp, paanyc, IuaMeTp, III0IIalb MOBEPXHOCTU c(hephl.
B3aumnoe pacnonoxenue chepsl U MIOCKOCTH, KacaTellbHas IIIOCKOCTh K cdepe,
momanas chepsl. M3o00paxkeHue Ten BpamieHus Ha miockoctr. PazsépTka
IIWIMH]IpA U KOHYyCca

Tema 5.4. O0ObEMBI U ILIOLIAIHA
MOBEPXHOCTEH Tel

39-40

[TonsTre 06 00bEMe Tena B mpocTpaHcTBe. OCHOBHBIE CBOMCTBA 00BEMOB TEI.
Teopema 06 06bEMeE MPSIMOYTOJIBLHOTO NapalljieNienuIe/ia U CleACTBUS U3 Heé.
00beM nupaMubl U npu3Mbl. OOBEM IMIIMHIPA, KOHYCA

41-42

O6bém mapa u miomaas chepsl. [logobHbIe Tela B MpOCTpaHCTBE.
CooTHOIIeHHs MEX/1y TUIOIASIMU IOBEPXHOCTEH, 00bEMaMu OJOOHBIX TeJl.

43-44

Ceuenus numHApa (MapansienbHO U MEPHEHAUKYIISIPHO OCH), CEYeHHs KOHyca
(mapanenbHOe OCHOBAHUIO U MPOXO/SIIEE YEPE3 BEPIINHY ), CEUEHUS 11apa.
MHororpaHHHK, ONUCaHHBIN 0KOJI0 chepsl; chepa, BMcaHHAS B MHOTOTPaHHUK
WJIU B TEJIO BpaLCHUs

Tema  5.5. [IBwxeHue B
npocrpaictBe.  CeueHuss u

45-46

IIpakTuyeckas padora Ne2. CummeTpus B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH, MPSIMOM, MIOCKOCTH. DJIIEMEHThl CHMMETPHUH B IUPaMMIAX,




KOMOMHAINU
MPOCTPAHCTBEHHBIX (QuUryp B
npodecCHOHATbHBIX 33ja4ax

napajuiejenuneax, IpaBuibHbIX MHOrorpaHHukax. CHMMeTpus B IPUPOJIE,
apXHUTEKType, TEXHUKE, B OBbITY, B Ipodeccuu. Vcrnonb30BaHue ABIKEHUH B
IIPOCTPAHCTBE MPU pelIieHnH 3aaa4. [locTpoenne ceyeHuii MHOTOIPAaHHUKOB U
TEJ BPAICHHUSL.

47-48 IIpakTuyeckasi pa6ora Ne3. Meron cinenos. KomOuHarms Ten BpalieHus u 2
MHOTOT'paHHHUKOB. Vcrionb30Banne KOMOMHAIMI MHOTOTPaHHUKOB U TEI
BpALLEHUs B IPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4ax
Tema  5.6.Pemienme  3amau. | 49-50 Brruucnenue BenuuuH (IHA, YToJl, 00BbEM, TUIOIIA b TOBEPXHOCTH) 2
MHororpaHHUKH u Tena reoOMEeTPUUYECKUX (PUTYp, UCTIONB3Ys U3yUEHHbIE (POPMYJIIBI U METOJIBI.
BpaICHUA [TocTpoeHne ceueHNit MHOTOTPaHHUKOB METOJIOM CJICZOB, BHIIIOJTHEHHE
(BBIHOCHBIX) IUIOCKUX YePTEXEH U3 PUCYHKOB IIPOCTHIX OOBEMHBIX (QUTYp: BU]
cBepxy, cOoky, cHu3y. KonTpoJsbHas padora no pasaeiy 5
Pasnea 6. [lpousBognas u nepsoodpasHasi pyHKumMu 50
Tema 6.1. MonotonHocts u | 51-52 [TpoMexyTKH MOHOTOHHOCTH (QYHKIIMH. MaKCUMyMbl U MUHUMYMBI (DYHKIIHH. 2
OKCTpeMyMbl (GyHKIMU. Touku HauOonpiiee 1 HanMeHblee 3HaYCHNE (PYHKIIUN HA TPOMEKYTKE
KCTpEeMyMa
Tema 6.2. [Tonsitue | 53-54 HenpepriBable QyHKIIMU. MeTo1 MHTEPBAJIOB JIJIsl pELIEHHs] HEPABEHCTB 2 OK 01,
HEMPEPHIBHOCTH ¢byskuuu. | 55-56 HenpepriBable GyHKIIMU. MeTo1 HHTEPBAJIOB 7Sl PELICHHs] HEPAaBEHCTB 2 OK 02,
MeTo/1 HHTEPBAIOB OK 03,
Tema 6.3. ITponsBonHas. | 57-58 [TpousBonHas ¢yHkuuu. ['eomerprueckuii U GU3NUECKUN CMBICI IPOU3BOJIHON. | 2 OK 04,
I'eomerpuueckuii u pusndeckuii | 59-60 [Tpon3BoHBIC DNIEMEHTAPHBIX (YHKIIHH. 2 OK 07
CMBICII IPOU3BOTHOM
Hroro 3a 3 cemectp 60
IIpakTHyeckux pador 6
Tema 6.3. IIpousBogHas. 1-2 IIpakTuyeckas padora Nel. [Ipou3BojiHbIe 37€MEHTAPHBIX (PYHKIIHH. 2
I'eomerpuueckuii u puszndeckuii | 3-4 @opMyIIbI HAXOKAEHUS MPOU3BOHON CyMMBI, IPOU3BEAECHUS U YACTHOTO 2
CMBICII TPOU3BOHOMN byHKIUH
5-6 ®opMyITbl HAXOXKICHHS TPOU3BOTHON CYMMBI, IPOU3BEICHUS H YaACTHOTO 2
byHKIHH
Tema 6.4. MOHOTOHHOCTB 7-8 [TprmeHeHre mpOU3BOJHON K HCCIeI0OBaHUIO (QYHKIMI HA MOHOTOHHOCTh U 2
¢ynkuuun. Toukn sxkcTpeMyMma HKCTPEMYMBI
9-10 [TprmeHeHre mpOU3BOJHON K HCCiIeI0OBaHUIO (YHKIMI HA MOHOTOHHOCTh U 2
HKCTPEMYMBI
11-12 [TpumeHeHne mpOn3BOHON K HCCIeI0OBaHUIO (DYHKIUII HA MOHOTOHHOCTb U 2

9KCTPEMYMBEI




Tema 6.5. HaubGompmee wu | 13-14 Haxosxenre HanOoJIbIIero 1 HAMMEHBIIETO 3HaYeHUs (DYHKITMN Ha OTPE3KeE. 2
HaVMEHbIIIEE 3Hayenus | 15-16 IIpuMeHeHne MPOU3BOIHOM JUUI HAXOKIACHUS HAWITY4YlIero PEIICHUs B 2
byHKIUN MPUKIAIHBIX 3ajjauax, Ui OIpeeIeHUs CKOPOCTH Mpoliecca, 3aJaHHOTO
dbopMyIoit wiu rpadhuKoM
17-18 IIpuMeHeHne MPOU3BOIHOM JIUI HAXOXKIACHUS HAWITY4YlIero PEeIICHUs B 2
MPUKIIAIHBIX 3ajjauax, Ui ONpeesIeHUs CKOPOCTH Mpoliecca, 3aJaHHOrO
dbopMmyIoit wiu rpadhuKoM
Tema 6.6. Haxoxaenue 19-20 IpakTuyeckasi padora Ne2. [Ipuxnannple 3agaud, B TOM YHCJIE€ COIMAIBHO- | 2
ONITUMAJILHOTO Pe3yJbTaTa ¢ HSKOHOMHYECKOTO U (HU3UYECKOT0 XapakTepa, WX pelIeHHe CpeacTBaMU
MTOMOIIBIO TPOU3BOJHON MaTeMaTHYECKOT0 aHaJIu3a
21-22 IIpakTnyeckas padora Ne3. [IpuxinaanHeie 3a7a4ud, B TOM YHUCIIE COLUAIBHO- | 2
HSKOHOMHUYECKOTO M (PU3UYECKOT0 XapakTepa, HUX pElIeHHe CpeacTBaMu
MaTeMaTHYECKOTO aHAJIN3a
23-24 IpakTuyeckasi padora Ne4. [IpuxnanHple 3agaud, B TOM YHUCJIE COIHAIBHO- | 2
HDKOHOMHYECKOTO U (HU3UYECKOTO XapakTepa, WX pelIeHHe CpeaCcTBaMHU
MaTeMaTHYECKOT0 aHan3a
Tema  6.7. IlepBooOpasnas | 25-26 [TepBooOpazHas. Tabauia mepBooOpa3HBIX 2
byHKIUN 27-28 IIpakTuyeckas padora NeS. IlepsooOpaszHas. Tabnuia nepBoodpa3HbIX 2
29-30 IpakTuyeckas padora Ne6. [lepsooOpazHas. Tabnmira mepBooOpa3HBIX 2
Tema 6.8. [Tnomans | 31-32 WHTerpai, ero reoMeTpu4eckuid ¥ PU3HUECKUil CMBICI. 2
KPUBOJIMHENHON Tpaneuud. | 33-34 Brruucienue unrterpana no gopmyne Hetotona-JIeiOnua 2
®opmyna Herorona — Jlelbuuua | 35-36 Berunciienne uaterpaia mo hopmyse Herotona-Jleiibnuia 2
Tema 6.9. ITpumenenue | 37-38 Pemenue 3a1au Ha MpUMEHEHUE TPOM3BOIHOM U MHTErpasia jsl BBIYUCICHUS 2
MIPOU3BOJIHON M NEpBOOOpa3HOM ¢u3nueckux Benu4MH U miomiaaeii. Konrpoabnas padora mo pasgeny 6
byHKIIUU
Paznen 7. Teopusi BepoATHOCTEH M CTATUCTHKA 32 OK 01,
Tema  7.1. [Ipencrasnenne | 39-40 [IpencraBieHne JaHHBIX ¢ TOMOIIBIO TabIuUI U quarpamm. CpenHee 2 OK 02,
JTAaHHBIX u omnucaTeIbHas apudMeTnIecKoe, MeraHa, HanOoJbIlee M HANMEHBIIIEe 3HAYCHUS, pa3Max, OK 03,
CTaTUCTHKA JCTIepPCHs, CTaHAAPTHOE OTKIOHEHHE YHUCIOBBIX HA0OPOB OK 04
Tema 7.2. Cnydaiiasie coObrtus. | 41-42 Crny4aifHbIe SKCTIEpUMEHTHI (OIIBITHI) M CIy9aiiHbIe COOBITHS. DIIEMEHTapHBIC 2 OK 06
Onepauuu Hajl COOBITUSIMH coObITUS (MCX0/bI). BeposTHOCT citydaiiHOro coObITHS. BIU30CTh 4acTOTHI U
BEPOSITHOCTH COOBITHIA.
43-44 Crny4aifHbIE ONBITHI C PaBHOBO3MOXKHBIMH  DJIEMEHTapHBIMH  COOBITHUSIMH. | 2

BeposiTHOCTH COOBITUH B OMBITaX C PAaBHOBO3MOXKHBIMH JJIEMEHTAPHBIMU
COOBITUAMM.




Omnepanun Ha/l COOBITHAMHU: TIEpecedeHue, 00bEeAMHEHHE, TPOTHBOIIOJIOKHEIC
coObITHsl. Jlnarpammsl Diiiepa.

45-46

dopmyia CI0KEHUS BEPOSITHOCTEH. Y CIIOBHASI BEPOATHOCTh. Y MHOYKEHUE
BEpOATHOCTEN. JlepeBo CirydailHOro 3KkcnepumenTa. @opmyiia NOJIHOM
BepoaTHOCTH. HezaBrucumble coObITHS

Tema 7.3. BepositHoCcTh
B IpOeCCHOHATIBHBIX 3aauax

47-48

IIpakTuyeckasi pa6ora Ne7. [IepBuunas 00pabOTKa CTATUCTUYCCKUX JTAHHBIX.
['padmyeckoe UX MpeacTaBICHUE

49-50

IpaxkTnyeckas padora Ne8. HaxoxneHue cpeJHUX XapaKTEPUCTHUK,
Ha0JII0JaeMBIX JaHHBIX.

51-52

IIpakTuyeckasi pa6ora Ne9. OueHKa BEpOSITHOCTA COOBITHS B
pohecCuoHANBbHON e TeNIbHOCTH, PellieHNe MPOPECCHOHANbHBIX 3a/1a4 Ha
BEPOATHOCTH COOBITHUS, IPUMEHEHNE CTATUCTUUYECKUX METOJIOB VISl PEIICHUS
IpodecCHOHANIBHBIX 3aj1au

53-54

IIpakTuyeckas padora Nel(. OneHka BepoATHOCTU COOBITHS B
pohecCuoHaNbHON NeATENIbHOCTH, PellieHNne MPOoPEeCCHOHANbHBIX 3a/1a4 Ha
BEPOATHOCTH COOBITHUS, IPUMEHEHNE CTATUCTUUYECKUX METOJIOB VISl PEIICHUS
IpodecCHOHANIBHBIX 3aj1au

Tema 7.4.
KOMOMHATOPUKHU

DJIEMEHTHI

55-56

Kombunaroproe npasusno ymHoxeHus. [lepectanoBku u hakropual.

57-58

Yucno coueranuil. TpeyronapHuk [lackans. @opmyna 6uHoma HeloToHa

N

Tema 7.5. Cepun
II0CJIEAOBATCIIbHBIX ACIBITAaHUH

59-60

bunapHbIii ciydaiiHbIi ONBIT (MCIIBITAHKE), YCIIEX U Heyiada. HesaBucumsie
ucneltanus. Cepust He3aBUCUMBIX UCIIBITAHUN 710 iepBoro ycnexa. Cepus
HE3aBUCUMBIX UCNIbITaHUN bepHymm

Tema 7.6. CitydaliHble BEITMUUHBI
u pacmpeneNneHus.
Matemarnueckoe OKHJaHUE
CIIy4alHOM BEJIMYHHBI

61-62

Ciyuaiinas BEJIMYMHA. Pacnpenencnue BEPOSITHOCTEM. HuarpamMmma
pacupenenenus. [IpuMepsl pacrpenesieHuil, B TOM YHUCIE, T€OMETPUYECKOE U
OMHOMHAIIBHOE.

63-64

UucioBble XapaKTEPUCTUKU CIIyYallHBIX BEJIMYMH: MATEMAaTUYECKOE OKUaHUE,
JIICIIEpCUs U CTaHAApTHOE OTKJIOHEHMe. [[puMeprl npuMeHeHus
MaTEeMaTU4YeCKOro 0KUAAHUs, B TOM YUCIIE B 33Jla4aX U3 MOBCEIHEBHOM JKU3HHU.

65-66

Matemaruueckoe oxxuiaHie OMHApHOU cily4ailHON BennunHbl. MaTemaTtuueckoe
0KHMJAaHUE CYMMBI CITy4aiiHbIX BEIMYMH. MaTeMaTUuecKoe 0XKUIaHue U
JUCTIepCHUsi TEOMETPUYECKOTO M OMHOMHAJILHOTO pacipeiesieHui

3ak0oH  OOJIBIINX
HenpepriBHbIE
BEJINYUHBI

Tema 7.7.
YHUCEIL.
CIIy4alHbIC

67-68

3aKoH OOJIBIIMX YUCEI U €r0 poJib B HayKe, MpHpoje U olmiecTBe. BoIOOpoUHbIii
MeTOoJ uccienoBaHuil. [T pumepsl HenmpepbIBHBIX ClIy4aiiHbIX BeauduH. [loHaTHe
0 IJIOTHOCTH pacnpeesieHus. 3aJaui, IPUBOJSIINE K HOPMAaJIbHOMY




(pactipenenennsi) HopwmanbHoe
pacripeniesieHue

pactipenenenuto. [ToHsITHE 0 HOPMATLHOM pacipeaeICHHN

69-70

KonTpoJsbHas pabora no Temam pazaena /

Hroro 3a 4 cemectp 70
IpakTnyeckux pador 20

IIpomexyTounas arrectauus (3xk3amen) 10




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-HAaIIAHBIX TOCOOUH;
- 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 /
[L.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 - mkozne).- 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 - uapopMalOHHbIe, TPDEHUPOBOYHBIC 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 TaKXC BBIIIOJITHCHUA

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 TUCHBMEHHBIE T[PUEMBI; CpPaBHUBATh  YHMCIJIOBBIC[TPAKTUYECKUX 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 (DYHKIUH; 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;

[npeaMeTy B BHAC MNHCbMCHHOI'O
OK3aMCHa.

HaXO/UTh NPOU3BOAHBIE AIEMEHTAPHBIX (YHKIMN; pelaTh 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 MpodecCHOHAIbHOM
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
poecCUOHALHOMN 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 MOEH TpodhecCHOHaIbHON AEATeIbHOCTH.

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



