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IpOTOKOJ Ne oT 202 r.
[Ipencenarens MK H.I'.®arTaxoBa

[Iporpamma yueOHOM qUCIUILTUHBI «MaTemMaTHKay pa3paboTaHa Ha OCHOBE:

- mpuka3a Munucrepcta oopazoBanus u Hayku Poccuiickoii @eneparuu ot 17.05.2012r. Ne413 «O6
YTBEPKJIEHUH (peIepalbHOTO roCy1apCTBEHHOIO 00pa30BaTENbHOIO CTaHAapTa CPEIHETO OOLIETo
o0pa3oBaHU,

- mpuka3a MunoOpHayku Poccuiickoit @enepanuu ot 09.12.2016 Ne1565 «O06 yTBepkIeHUH
(benepanbHOro TOCyIapCTBEHHOIO 00pa3oBaTeNIbHOTO CTaHJapTa CPeaHEro MpoheCcCHOHAIBLHOTO
obpaszoBanus 1o cnermanbHocTH 43.02.15 «IloBapckoe U KOHIUTEPCKOE JIETI0Y

- «lIpumepHoii mporpammbl 0011€00pa30BaTEIBPHON YYECOHOW AMCIMIUIMHBI MaTemaTuka» I
npoecCHOHAIbHBIX 00pa30BaTElIbHBIX OpraHu3aluily», pekoMeHIoBaHHbIX DPI'AY «DenmepanbHbIi
WHCTUTYT pa3Butus oOpaszoBanus» (OPIAY «DUPO») B kadecTBe NPUMEPHOH MPOrpaMMBbI IS
peanu3alii OCHOBHOH IPOQeCCHOHAIBHOM 00pa3oBaTelibHONM mporpamMMbl CIIO Ha 0a3e OCHOBHOIO
o01ero o0pa3oBaHus ¢ OTYyYEHHUEM CPEIHETo 001Iero oopazoBanusy, mpotokoa Ne3 ot 21.07.2015r.,

- «PexomeHaaIMii MO OpraHM3alMM TOJyYEHUs! CPEHETO 00IIero oOpa3oBaHus B MpeJiesiaX OCBOCHUS
00pa3oBaTeNbHBIX MPOrpaMM CPETHEro MpodecCHOHAIBHOrO 00pa3oBaHMs Ha 0a3e OCHOBHOIO OOIIEro
oOpa3oBaHusl ¢ y4yeToM TpeOoBaHUI (eaepalbHBIX TOCYIapCTBEHHBIX OOpa30BaTENbHBIX CTaHIAPTOB U
nojy4aeMoil mpodeccuu WM CIENUaIbHOCTH CPEAHEro mnpodeccHoHaIbHOro 00pa3zoBaHUs» (ITUCHMO
JlemapraMeHTa TOCyJapCTBEHHOW TMOJUTUKM B cdepe NOAroToBKH pabouux kaapos u /IO
Muno6prayku Poccun ot 17.03.2015 Ne 06-259),

- OCHOBHBIX monoxeHuil KoHuenmmu npenojgaBaHus o011e00pa3oBaTeIbHBIX JUCHUIUIMH C Y4E€TOM
npoQECCHOHATBHON  HANPABICHHOCTH IPOrPaMM  CPEJHEr0 MpOQPEeCCHOHAIBHOIO  00pa3oBaHus,
peann3yeMbIX Ha 0a3e OCHOBHOIO 001ero o0pa3zoBaHusl, YyTBEPKIEHHON pacnopsbkeHneM MuHucTepcTBa
npocenienust Poccuiickoit @enepannu ot 30 ampenst 2021 r. Ne P-98.

Opranuzanus-pazpadoruuk: ['BIIOY OxTa6pbckuii MHOronpoduiabHbIA TpohecCHOHATbHBIN KOJIEIK,
Pecny6nuka bamkoproctan

Pa3paborunk:
AxwmetrapeeBa Kapuna ®@aputoBHa, mpernoaBaTeib
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1. ACIIOPT PABOYEH ITPOTPAMMBI YYEFHOU JUCIHATIIMHBI «MATEMATHKA»

1.1. ObaacTh NpUMeHeHHUs1 IPOrPaMMBbI
Pabouas nporpamma yueOHOM JUCHMILTUHBI SBISETCS YaCThIO MPOTPaMMBbl IIOJITOTOBKU C YYETOM

npodeccuonanbHoi HanpasieHHocTH OOIT CIIO nporpamMm NOArOTOBKY KBaTU(HUIIMPOBAHHBIX pabOYMX
(TITIKPC) no cnenuanproctu 43.02.15 «IloBapckoe U KOHIUTEPCKOE JETIO».
1.2. MecTO AUCHUNJIMHBI B CTPYKTYPe OCHOBHOI NpodeccCHOHAIbHONH 00pa30BaTeIbHON MPOrPaAMMbI:

O]l sBnsieTcss 4YacTblo O0O0s3aTENbHON MpeAMeTHOM oOmactu «Marematuka», Hu3ydaercs B
obmeobpazoBarenbHOM 1uKIe yaeoHoro miana OOIT CITO o cnienmansHoctu 43.02.15 «IloBapckoe u
KOHIUTEPCKOE JIelNo» ¢ yderoM mnpodumis mnpodeccuoHanpHoro obpasoBanua. O]l umeer
MEXIUCUUIUIMHAPHYIO CBA3b C JUCHUIUIMHAMU 00111e00pa3oBaTeIbHOTO U 00IIenpodeccnoHalbHOTO
[UKJIA, a TAKXKe MeXIUCIHUIUIMHAapHbIMU Kypcamu (M/IK) npodeccrnonanbHOro nukiia.

O/] n3yuaercs Ha 6a30BOM M YTIyOJICHHOM YPOBHSIX.

Copepxanne O/l HanpaBieHO Ha TOCTHXKEHUE BCEX JTMUYHOCTHBIX, METAPEAMETHBIX
U MpEeIMETHBIX pe3yabTaToB 00ydeHus:, pernmameHTHpoBaHHBIX PI'OC COO. JlocTukeHue pe3yabTaToB
OCYIIECTBJISIETCS. HA OCHOBE HMHTETPAIlMU CUCTEMHO- JESITEIbHOCTHOTO, WHIUBHUAYAIHHOTO, MPAKTHUKO-
OPUEHTUPOBAHHOTO U KOMIIETEHTHOCTHOT'O MOJIXOJI0B K U3yYEHHUIO UCTOPHH.

Peanmuzanus conepkanus O]l B mpenenax ocBoeHust OOII CIIO oGecneuynBaeTcss coOM0eHUEM
MPUHIIAIIA TIPEEMCTBEHHOCTH I10 OTHOIICHHWIO K COJICP)KAaHHIO Kypca B paMKax OCHOBHOTO OOIIEro
o0Opa3oBaHMs, OJHAKO B TO K€ BpeMs 00JalaeT CaMOCTOSITEILHOCTBIO, IEIBHOCTHIO, CHEIUPUKOI
MOJIXOJIOB K U3y4YEHHUIO.



2. IEJIM, 3AJIAYH ¥ PE3YJILTATBI OCBOEHUS OBIIEOBPA3OBATEJILHOM
TACIATLITAHBI

2.1. lenn m 3axaum o00mIe00pa3oBaTeIbHOM JUCUMILUIMHBI (B COOTBETCTBHH C TPeOOBAHUSIMH
DenepajbHOTO rocy1apCcTBEeHHOI 0 o0pa3oBaTeIbHOTO cTaHaapTa
cpeaHero o0umero oopa3oBaHusi, OpueHTaNueil Ha pe3yabTaThl DelepaibHOI0 rocy1apcTBEHHOI0
00pa3oBaTeILHOIO CTAHIAPTA CPeIHero NpogeccuoOHAILHOr0 00Pa30BaHUA)

Heau ocBoenusi Ol (B coorBerctBuu ¢ TpedoBanusmu OPI'OC COO, opueHTanuer Ha pe3yabTaThl
OI'OC CIIO):

- TOCTUYb TPEMETHBIX, THYHOCTHBIX U METAMPEAMETHBIX Pe3yabTaTOB 00y4YeHUs Ha 6a30BOM /
yriayO0nEHHOM YpPOBHSIX;

- cnocobctBoBath popmupoBanuto OK u I1K cnienmanbrocTr / mpodeccun.

3anaum ocBoenusi O/l (8 coorBerctBum ¢ TpedoBanusimu ®I'OC COO,
opuenTanueit Ha pe3ynabTaTel @I'OC CIIO):

- q)OpMI/IpOBaTL MMPEACTAaBJICHHUA O COUUAIIBHBIX, KYJIbTYPHBIX U UICTOPUYICCKUX Q)aKTOan
CTAaHOBJICHUA MAaTCMAaTHUKHU,

- (I)OpMI/IpOBaTB OCHOBBI JIOTHYCCKOTI'O, aJITOPUTMHUYCCKOI'O U MATCMATUYICCKOT'O MBIIIJICHU A,

- q)OpMI/IpOBaTI) YMCHUA MIPUMCHATH ITOJTYUCHHBIC 3HAHHWA IIPU PCIICHHUU Pa3JIMYHBIX 3a1a4, B TOM
guclie TPo(heCCHOHATBHBIX;

- (l)OpMI/IpOBaTB MNpeACTaBJICHHA O MATCMATUKE KaK 4YaCTHU O6H_IC‘ICJIOB€‘IGCKOI>'I KYJbTYPHI,
YHUBCPCATIBHOM A3bIKC HAYKH, ITO3BOJIAIONIEM OIMUCBIBATDL U U3YYATh PCAJIbHBIC IIPOUCCCHI U SABJICHUA.

JInuyHOCTHBIE pe3yJIbTAThI Kon
JIMYHOCTHBIX
peasu3alnuy NporpaMMbl BOCIIUTAHUS pe3yJILTATOR
(Oeckpunmopot) peajusanun
NPOrpaMMblI
BOCIIUTAHUSA
Oco3Hatouuii ce0s rpakJaHMHOM U 3alIUTHUKOM BEJIMKON CTpaHBbI JIP 1
[IpostBnsrOIMK  AKTMBHYIO TPaXKJAAHCKYK0 IO3ULHI0, JIEMOHCTPUPYIOLIUN
MPUBEPKEHHOCTh MPHUHIMIIAM YECTHOCTH, MOPSAJOYHOCTH, OTKPBITOCTH,
SKOHOMHUYECKHM  aKTUBHBIH W  y4YacCTBYIOIIMH B  CTYACHUECKOM U 7P 2
TEPPUTOPUATBHOM  CaMOYIpPaBJIE€HHWH, B TOM  4YHCI€ Ha  YCJIOBHSX
JO0OpOBOJIBUECTBA, MPOJYKTUBHO B3aMMOJIECHCTBYIOUIMA M y4YacTBYIOIIMHA B
JeSITeIbHOCTH OOIIECTBEHHBIX OpraHU3aluil
Cobmronaronuii HOpMbI MIPABONOPSI/IKA, CIEAYIOUIMNA HeasaM TIpakJaHCKOro
oOmiecTBa, obecneueHust 0€30MacHOCTH, MpaB U cBoOOJ Tpaxkaan Poccum.
JlosnbHBIM K yCTaHOBKaAM M MPOSBICHUSM MpPEJCTaBUTENEH CYOKYIbTYp, P 3
OTJIMYAIOIIMNA UX OT IPyNIl C AECTPYKTHBHBIM M JIEBUAHTHBIM ITOBEICHUEM.
JIeMOHCTpUPYIOIUN HENPUATHE U MPEAYNPEKIAOMUNA COLMAIBHO OINACHOE
MOBEJICHNE OKPY>KAIOIIUX
IIposiBnsromuii ¥ JEMOHCTPUPYIOLIUN  YBAXXKEHHE K JIIOASIM  Tpyna,
OCO3HAIOIINN IEHHOCTh COOCTBEHHOTO TpyAa. CTpemsiuiics K OpMHUPOBAHUIO P 4
B CETEBOM Cpele JMYHOCTHO U MNPO(EeCcCHOHAIBHOTO KOHCTPYKTHBHOIO




«uu(ppoBOro ciena»

JleMOHCTpUpYIOIIUN TIPUBEPKEHHOCT K POJHOM KYJIBTYpPE, HCTOPUUYECKOU
naMsTH Ha OCHOBe JOOBM K PoaumHe, poxHOMYy Hapody, Malloil poJauHE,
IIPUHATHIO TPAJULIMOHHBIX LIEHHOCTEW MHOTOHALMOHAIBHOrO Hapoaa Poccun

JP 5

HpOSIBJI;IIOH_II/Iﬁ YBAXKCHHUC K JIOAAM CTApIICro IMOKOJCHUSA W TOTOBHOCTHL K
Y4aCTHUIO B COHHaHBHOﬁ MOAACPIKKE U BOJIOHTCPCKUX ABHUKCHUAX

JIP 6

Oco3HamMil TPUOPUTETHYIO IIEHHOCTh JIMYHOCTH YEJIOBEKa; YyBaKaroUIui
COOCTBEHHYIO U UYYXKYIO YHHKAJIbHOCTh B Pa3jMUYHBIX CHUTYaIUsX, BO BCEX
dbopMax u BUJIaX JESTEIBHOCTH.

JP 7

[IposiBnsitoluit M JAEMOHCTPUPYIOLIUIT  YBa)XKEHHUE K  MPEICTAaBUTEIAM
Pa3’IMYHBIX ATHOKYJIBTYPHBIX, COIMAIbHBIX, KOH(ECCHOHAIbHBIX M HHBIX
rpynn. ConpuyacTHBIH K COXpPAaHEHHWIO, MPEYMHOXKEHUI0O U TPaHCIALUU
KYJIBTYPHBIX TpPaguIMii W [EHHOCTeH MHOTOHAIIMOHAIBHOTO POCCUKUCKOTO
rocyaapcTna

JP 8

Cobmoarouii 1 mponaraHupyroui MpaBuiia 3JOPOBOrO0 UM 0€30MacHOro
oOpa3a JKW3HM, CIOPTa; NPEIyNpekAamuil JTud0 MPeoaoseBarOIIUN
3aBUCHMOCTH OT aJIKOTOJIsI, TabaKa, TICMXOaKTUBHBIX BEIIECTB, a3apTHBIX UTP U
T.71. COXpaHSAIOMMA ICUXOJIOTHYECKYI0 YCTOMYUBOCTh B CUTYaTHBHO CJIOKHBIX
WJIU CTPEMUTEIIEHO MEHSIOIINXCS CUTYAIUsAX

JP 9

3a0oTsmuiics O 3alMTe OKpY)KawIled cpeabl, COOCTBEHHONM U 4yKOH
0€30MacHOCTH, B TOM yHuclie U(PPOBOI

JIP 10

[IposiBasitomniA ~ yBa)XK€HHE K OCTETUYECKUM IIEHHOCTSIM, OOJIaJaromuit
OCHOBAMHM 3CTETUYECKOUN KYJIbTYPbI

JIP 11

[IpyuHUMaOMMI CeMENHbIE LEHHOCTH, TOTOBBIA K CO3JaHUIO CEMBH M
BOCIIUTAHUIO JIETEH; IEMOHCTPUPYIOIIMN HENPUATHE HACHIHMS B CEMbE, yXOJa
OT POJOUTEIHLCKON OTBETCTBEHHOCTH, OTKa3a OT OTHOIIEHUN CO CBOMMHU JETbMH
¥ X (PMHAHCOBOTO COJIEPIKAHUS

JIP 12

JINYHOCTHBIE pPe3yJbTaThbl

peainzaluu nNporpaMmbl BOCIIMTAHUSA, ONIPEACJICHHBIC OTPACJI€BBIMU TpCﬁOBaHI/IﬂMH

K A€¢JJ0BBIM KadeCTBaM JIMYHOCTH

Brimonastonuii mpodeccruoHabHbIE HaBBIKK B cpepe cepBHca TOMAITHETO U

. JIP13
KOMMYHAJIBHOT'O XO34UCTBa
JIN4YHOCTHBIE Pe3yJIbTAThl
peau3aly NporpaMMbl BOCIIMTAHMS, ONIPee/IeHHbIe Cy0beKTOM
Poccuiickoit (I)ezlepamm1 (pu HAJTMYMH)
Bemonnsromuii npodeccruoHanbHble HABBIKK B Chepe cepBUCA JOMAIIHETO U JIP14

KOMMYHaJILHOTO XO35ICTBa ¢ yueToM crnenuduku cyorekra Poccniickoit




®denepaunu
MOTHBUPOBAHHBIN K OCBOCHHUIO (PYHKIIMOHAIBHO OJTU3KHUX BUJOB
po(heCcCHOHATTLHOM IS TEIIbHOCTH, UMEIONUX 00IHe 0OBEKTHI (YCIOBUS, JIP15
LEeJIN) TPYAa, TUOO0 UHBIE CXOKHE XapaKTePUCTUKH
JIn4HOCTHBIE pe3y/IbTaThl
peajiM3aluy NPOrpaMMbl BOCIIUTAHUSA, ONpeeIeHHbIe KII4YeBbIMU PadoToAaTEeIAMU
(pu HANTUYMN)
Brmonustonuii TpynoBsie GyHKIIUU B chepe cepBUca TOMAIIHEro U P16
KOMMYHAJIbHOTO XO03HCTBa
CriocoOHBIH pean30BaTh JIHIEPCKUE Ka4eCcTBa B Mpoliecce MpodecCHOHaTbHON TP 17
JESITEIIbHOCTH
Ob6nagaromuii cTpeccoycToONYUBOCTHI0 U KOMMYHUKA0ETHHOCTHIO JIP 18
[TposiBnsito1uil BEICOKYIO OTBETCTBEHHOCTh U COOCTBEHHYIO MHUIIUATUBY JIP 19
Oco3Haronuii 3HauuMOCTh MPOPECCUOHANTBHOTO Pa3BUTHS B BBIOPaHHOM TIP 20
npodeccuun
JInyHOCTHBIE pPe3yabTAThI
peajin3aluu MPorpaMMbl BOCIUTAHUSA, ONPe/leIeHHbIe CYObeKTaMuU
2
o0pa3oBaTeIbHOIO npouecca” (Mpu HAJTUIUH)
JlemoHcTpupyromuii mpodeccnoHanbHble HaBBIKK B cdepe B chepe cepBrca 1P 21
JIOMAIITHEr0 H KOMMYHQJIBHOTO XO3sICTBA
Ob6unagaromuii MOTHBAIMEN K caM000pa30BaHUIO U PA3BUTHIO JIP 22
JleMoHCTpHpYOLIUil TPUBEPKEHHOCTh MPUHIMIIAM Y€CTHOCTH, TIOPSIIOYHOCTH, TP 23
OTKPBITOCTH
Hmeromuii moTpeOHOCTh B CO3JaHUH MOJIOKHUTEIHHOIO UMUIKA KOJUIEHKA JIP 24

2.2. CHUHXpPOHUM3ALUsl NMPeAMETHBIX, JUYHOCTHBIX U MeTANpeAMeTHBIX pe3yJbTATOB ¢ OOLIUMHU U
npodeccHOHATBHBIMH KOMIIETEHIMAMH

[lpenMeTHble, JHYHOCTHBIE M  METAalpPeIMETHBIE  PE3YNbTAaThl,  PETIIAMCHTUPOBAHHBIC
tpeboBanusimu ®PI'OC COO, peanuzyroTcs B mogHOM o0beMe npu pazpadorke OOIT CIIO.

CunxpoHM3anysi  00pa30BaTEIbHBIX  PE3yJbTATOB BHIWTCS B  WHTETPAlMd  CHUCTEMHO-
JeSITETHbHOCTHOTO M KOMIIETEHTHOCTHOTO TIOAXOJIOB, B 00ECIIEYCHUH €IMHCTBA MPOIIECCOB BOCITUTAHUS,
pa3zBuTus U o0yuenus B nepuos ocsoeruss OOII CIIO.




HaumenoBanue OK, IIK coriacHo
Doroc
CIIO

HauMeHoBaHHUeE IMYHOCTHBIX Pe3yJbTaTOB
coraacao ®Irroc COO

HanmenoBanue MeTanpeaMeTHbIX
pe3yabTaros corjacio ®I'OC COO

OK 01. Berbupats crioco0s! penieHus
3a1a4 npoQecCHOHANBHON
JeATeIbHOCTH, IPUMEHUTEIIBHO K

Pa3IMIHbIM KOHTCKCTaM.

JIP 13. OcozHanHEIH BEIOOp Oyaymieit mpodeccnn u
BO3MOXKHOCTEH pean3aniy COOCTBEHHBIX )KU3HEHHBIX
IUIAHOB; OTHOLIEHUE K IPO(ECCHOHAIBLHOM eITeIbHOCTH
KaK BO3MOYKHOCTH Y4acTHUs B PELICHUU JTUYHBIX,
OOILIECTBEHHBIX, FOCYIapCTBEHHBIX, O0ICHAIMOHAIBHBIX
npobieM

MP 01. YMeHue caMOCTOSTENBHO ONPEAEATh LENU OEATENBHOCTH U
COCTaBIISITh IUIAHBI AESITEILHOCTU: CAMOCTOSITENILHO OCYILECTBIIATh,
KOHTPOJIUPOBATH U KOPPEKTUPOBATH NIEATENBHOCTh; UCTIOIb30BATh BCE
BO3MOJKHBIE PECYPCHI TS JOCTHKSHUS TOCTABICHHBIX IeNeH 1
pea3anuy IIAaHOB AeATEIbHOCTH; BRIOMPATD YCIICIIHBIE CTPATETHH B
Pa3IUYHBIX CUTYalIUsX.

OK 02. Ocy1iecTBiATh MOKUCK, aHATTU3
Y MHTEPIIPETAINIO HHPOPMAIIUH,
HEOOXOANMOM 1151 BBITIOTHEHUS 33124

npodeccrHoHaNBHOM NESTEIFHOCTH.

JIP 05. ChopMUpPOBaHHOCTH OCHOB CAMOPA3BUTHUS U
CaMOBOCIIUTAHUS B COOTBETCTBHH C OOIICUEIIOBEIECKUMHU
LEHHOCTSMU M HJI€aJIaMH IPaXKIaHCKOTO 00IIecTBa;
TOTOBHOCTB M CIIOCOOHOCTH K CAMOCTOSATENBHOM,
TBOPYECKON U OTBETCTBEHHOMU JESITEILHOCTH;

JIP 09. '0TOBHOCTH 1 CIIOCOOHOCTH K 00pa30BaHUIO, B TOM
yrciIe caMoo0pa3oBaHuIo, HA IPOTSHKEHUN BCEH KI3HU;
CO3HATEJILHOE OTHOIIICHHUE K HeNPephIBHOMY 00pa30BaHMIO
KaK YCJIOBHIO YCIICIIHOW NPO(eCCHOHATIbHON 1
00IIECTBEHHON AEATETHHOCTH

MP 01. YMeHHe caMOCTOSITENBHO ONPENSIsITh LEeU JEATENbHOCTH U
COCTaBIITh IUIAHBI AEATEIBHOCTH: CAMOCTOSITEIBHO OCYIIECTBIIATS,
KOHTPOJHPOBATH 1 KOPPEKTHPOBATH ACATEIFHOCTD; HCIIOIB30BATh BCE
BO3MOJKHBIC PECYPCHI JJId JOCTUKCHUSA TOCTABJICHHBIX ueneﬁ u
peain3alu MJIaHOB ACATCIbHOCTH, BI)I6I/IpaTI) YCIICHIHBIC CTPATCTHUU B
PAa3IHYHBIX CHUTYaIHsX.
MP 03. Bnanenue
UCCIICIOBATEIbCKON M TMPOCKTHON JEATCIBHOCTH, HaBBIKAMH

HaBbIKaMH HOBHaBaTeJ'ILHOﬁ, y‘le6HO-

paspemieHuss Tpo0JeM; CHOCOOHOCTh ¥ TOTOBHOCTH K

CaMOCTOATCIIBHOMY TMOUCKY METOAOB PCHICHUA TPAKTUYCCKUX

3aAa4, NPUMCHCHHIO PA3JIMIHBIX MCTOJ0B TO3HAHUA.

OK 03. [TnanupoBats u
peaT30BbIBATH COOCTBEHHOE
npoecCHOHANBHOE U INYHOCTHOE

pa3BUTHC.

JIP 09. I'oToBHOCTH M CIIOCOOHOCTH K 00pPa30BaHMUIO, B TOM
yrcie caMooOpa3oBaHUIO, HA MPOTSHKEHUN BCEH JKU3HH;
CO3HATENbHOE OTHOIICHUE K HETIPEPHIBHOMY 00pa30BaHUIO
KaK YCJIOBHIO YCIICHIHOW NPO(deCCHOHATIbHOMN 1
00IIECTBEHHON AEATEILHOCTH

MP 01. YMeHre caMOCTOSTENBHO ONPEAETATh 1EeTH JeATENbHOCTH U
COCTABIITh IUIAHBI JICATEIEHOCTH: CAMOCTOSTEIBHO OCYIIECTBIIATS,
KOHTPOJHPOBATH 1 KOPPEKTHPOBATH ACATEILHOCTh; HCIIOIH30BATh BCE
BO3MOJKHBIC PECYPCHI JJId JOCTUKCHUSA TOCTABJICHHBIX ueneﬁ u
peamm3anuu 1mJIaHOB ACATCIIBHOCTH, BBI6I/IpaTL YCIICUIHBIC CTPATECTHUN B
PAa3IMYHBIX CHUTYaIHsX.
MP 03. Bnaaenue
HCCIICAOBATEIBCKON M TMPOCKTHOW IESITEIbHOCTH, HaBBIKAMHU

HaBbIKaMH HOBHaBaTCJ'ILHOﬁ, yqe6H0-

paspemieHuss TpoOieM; CIIOCOOHOCTh W TOTOBHOCTH K

CaMOCTOATCIIBHOMY TMOUCKY METOHNOB PCHICHUSA TPAKTUYCCKUX

3a7a4, NPUMCHCHHUIO pA3JIMYHbIX METOJA0B NIO3HAHUA.

OK 04. Paborarh B KOJZIEKTUBE U
KoMaHze, 3pPeKTHBHO
B3aUMOJICHCTBOBATE C KOJIJIETaMH,

PYKOBOJACTBOM, KIIMCHTAMU.

JIP 07. HaBbIKH COTpYIHHUUYECTBA CO CBEPCTHUKAMH,
JIETHMH MJIQ/ILIETO BO3PACTa, B3POCIIBIMU B
00pa3oBaTebHOH, 0OIIECTBEHHO MOJIE3HOH, YaeOHO-
HCCIIE0BATEIBCKOM, IPOEKTHON U JPYTUX BUIAAX
JIeSITEJIbHOCTH;

MP 02. YMeHne npoayKTHBHO OOLIATHCS M B3aWMMOAEHCTBOBATH B
MIPOLIECCE COBMECTHOM MAEATENBHOCTH, YYUTHIBATh MO3ULUH APYTHX
YYaCTHHKOB

JEATENBHOCTH, AP (GEKTUBHO pa3peniaTh

KOH(MITUKTBI.




OK 05. OcymiecTBIATh YCTHYIO U
NHCHbMEHHYI0 KOMMYHHKAIIHIO Ha
rOCYIapCTBEHHOM SI3BIKE C YYETOM
0COOEHHOCTE! COIMAILHOTO U

KYJIBTYPHOTO KOHTEKCTA.

JIP 07. HaBBIKH COTpYIHHUECTBA CO CBEPCTHUKAMH,
JIETBMU MIIQJIIIIETO BO3PACTa, B3POCIBIMU B
o0Opa3oBaTenpHOH, 00IIECTBEHHO MOJIE3HOH, yueOHo-
HCCIIEIOBATENIbCKOM, MPOEKTHON U IPYIUX BUIAX
JIeSITeTIbHOCTH;

MP 04. T'otoBHOCTH MU CIOCOOHOCTH K CaMOCTOSTEILHOMN

HH(bOpMaHHOHHO- MO3HABaTCILHOM ACATCIBbHOCTHU, BJIaJCHUC

HaBBIKAMU MOy YCHHS HeoOxonuMol wH(OpMaIu 3
CJIOBaped pPas3HBIX THUIIOB, YMEHHE OPUCHTHUPOBATHCS B PA3IUIHBIX
HUCTOYHUKAX uHOpMalUK, KPUTHYECKH OLEHUBATh W
MHTEPIIPETUPOBATh MH(POPMAIHIO, MOTYYaeMyI0 U3 Pa3IHYHbIX
HCTOYHHKOB,

MP 05. YMeHHe HCIIONB30BAaTh CpeACTBAa HH()OPMAIIMOHHBIX u
KOMMYyHHKallMOHHBIX TexHosoruil (MKT) B pemeHMH KOTHUTHUBHBIX,
KOMMYHUKATUBHBIX 1 OPraHW3allMOHHBIX 3aJad  C COONIOJICHUEM

Tpe60BaHPIﬁ OPTOHOMMKH, TCXHUKHU 6630HaCHOCTI/I, TUTUCHBI,

pecypcocOepexeHns, MPaBOBBIX W 3THUECKUX HOPM, HOPM

UH()OPMAITMOHHOU 6e30MacHOCTH.

OK 06. IIposBAATE Tpa’kJaHCKO-
NaTPUOTHUYECKYIO TTO3HIIHUIO,
JEMOHCTPHPOBATH OCO3HAHHOE
HOBEJCHHE HAa OCHOBE TPaJIULMOHHBIX

00I1eYeI0BEYECKUX [IEHHOCTEM.

JIP 03. T'oTtoBHOCTE K ciykeHuto OTeuecTBy, €ro
3aIIuTy.

JIP 11. Ilpunsitue u peanu3auus LEHHOCTEN 310pOBOro U
Oe3omacHOTO 00pa3za JKU3HH, MOTPEOHOCTH B
(hM3MIECKOM CaMOCOBEPIICHCTBOBAHHUH, 3aHATHAX
CHOPTHUBHO-030POBUTEIBHO IEATETHHOCTHIO, HEIPUITHE
BPEIIHBIX IIPUBBIUEK: KypEHHs, yIOTPeOISHUS aIKOroIs,
HapKOTHKOB.

JIP 12. BepexxHoe, OTBETCTBEHHOE M KOMIIETEHTHOE
OTHOIIEHHE K (DU3UUECKOMY U TCHXOJIOTHYECKOMY

3JI0pPOBBIO, KaK COOCTBEHHOMY, TaK U JIpyTUX JIIOAEH,
YMEHHE OKa3bIBaTh NEPBYIO MIOMOIb 3/I0POBbIO, KaK
COOCTBEHHOMY, TaK ¥ APYTUX JIOJIEH, yMEHHE OKa3bIBaTh
MIEPBYIO IIOMOIIIH

MP 02. YMeHHe TPOAYKTUBHO OOINATHCS M B3aMMOJCHCTBOBATH B
TIpoIIeCCce COBMECTHOM AEATENILHOCTH, YYUTHIBATh IMO3HMIUH JIPYTHX
YYacTHUKOB JeaTeNIbHOCTH, 3((EKTHBHO pa3pemarb
KOHQJINKTHI.

MP 07. YMeHne caMOCTOSITENBHO OIICHUBAaTh U TMPHUHUMATh PEIICHHUS,
OIIPEAEIIAIONINE CTPATETrHIO TIOBEJICHNUS, C YI€TOM I'PaKIaHCKHX U

HPABCTBCHHbBIX IIEHHOCTEH

OK 07. ConelicTBOBaTh COXPAHEHUIO
OKpY KaroIIeH cpe/ibl,
pecypcocOepexenunto, 3pPEeKTHBHO
JIECTBOBATh B YPE3BBIYANHBIX

CUTyalusXx.

JIP 11. Ilpunstue u peanu3anusi IEHHOCTEH 3I0POBOTO H
6e3omacHoro o0pasza >XHM3HH, MOTPEOHOCTH B
(U3HYECKOM CaMOCOBEPILICHCTBOBAHNH, 3aHATUIX
CIIOPTUBHO-03/I0POBUTEIBLHOM ACSTEILHOCTBIO, HEMPUATHE
BPE/IHBIX MPUBBIYEK: KypEeHHS, YIIOTPEOICHHS alIKOToIs,
HapKOTHKOB.

MP 01. YMeHHe caMOCTOSTENBHO ONPEAETATh LETU JEATEIbHOCTH U
COCTaBJISITh IUIAHBI JAESITEILHOCTU: CAMOCTOSITENILHO OCYILIECTBIISTD,
KOHTPOJHUPOBATh K KOPPEKTHPOBATH NIEATEIHHOCTh; UCTIOIH30BAThH BCE
BO3MOYHBIE PECYPCHI JIJIsl TOCTHKEHUS TIOCTABICHHBIX [EIeH 1
peal3anyy IUIaHOB JeSITeIbHOCTH; BBIOMPATh YCIICIIHBIC CTPATETHH B
Pa3IMYHbIX CUTYaLUsX.
MP 03. Bmageuwne
HCCIIEeIOBATEIbCKOH M TPOEKTHOW JEATeTbHOCTH, HaBBIKAMHU

HaBBIKAMHU TTO3HABATEIHHOW, yueOHO-

paspemieHus TpoOJeM; CHoCOOHOCTh U TOTOBHOCTh K

CaMOCTOATCIIBHOMY TMOUCKY METOAOB PCHICHUA TPAKTUYCCKUX

3aga4, NPUMCHCHUIO Pa3JIMIYHBIX MCTOJO0B ITO3HAHNA.




OK 08. Ncnonp30BaTh cpencTra
(bM3UYECKO KyIBTYpHI LTS
COXpaHEHHs U YKPEIUICHHS 310POBbS
B rporecce npohecCHOHAIBHON
JeATEIEHOCTH U MOANCPIKaHUS
HEOOXOIMMOTO YPOBHS (PU3MUECKON

MOJArOTOBJICHHOCTH.

JIP 12. BepexxHoe, OTBETCTBEHHOE M KOMIIETEHTHOE
OTHOIIEHNE K (PU3UUECKOMY U TCHXOJOTHYECKOMY

3JI0pPOBBIO, KaK COOCTBEHHOMY, TaK U IPYTHUX JIIO/IEH,
YMEHHE OKa3bIBaTh NIEPBYIO IOMOIIb 340POBbIO, KaK
COOCTBEHHOMY, TaK M APYTHX JIOJCH, YMEHUE OKa3bIBATh
HEePBYIO IOMOIIb

MP 01. YMeHue caMOCTOSATENBHO ONPEAEATh LUEIU OEATENBHOCTH U
COCTABIITh IUIAHBI JICATEIEHOCTH: CAMOCTOSTEIEHO OCYIIECTBIIATE,
KOHTPOJIUPOBATh U KOPPEKTUPOBATH AEATEIHHOCTh; UCTIOIB30BaTh BCE
BO3MOYHBIE PECYPCHI JIJIsl TOCTHXKEHUS TIOCTAaBJICHHBIX LIelel U
pea3anuy IIAaHOB AATEIbHOCTH; BRIOUPATD YCIICIIHBIE CTPATETHH B
Pa3NUYHBIX CUTYaIUsX.
MP 03. Bnangenue

HCCIIeIOBAaTEILCKON U HpOCKTHOﬁ JACATCIBbHOCTH, HaBBbIKaMH

HaBbIKaMU T03HABATEIHHOU, yueOHO-

pa3peuICHUst np06neM; CIIOCOOHOCTH U TOTOBHOCTH K

CaMOCTOATCIIBHOMY TMOUCKY MCTOHNOB PCHICHUA TPAKTUICCKUX

3a7a4, NPpUMCHCHHUIO pa3JIMUYHbIX MECTOJ0B ITO3HAHUA.

OK 09. Hcnons3oBaTh
MHPOPMAIIMOHHBIC TEXHOJIOTHU B

npodeccrnoHaNbHOM NeATeIbHOCTH.

JIP 05. ChopMupoBaHHOCTE OCHOB CAMOPA3BUTHUS H
CaMOBOCIIUTAHUS B COOTBETCTBHH C OOIICUEIIOBEIECKUMHU
LEHHOCTAMH H U7eajJaMU TPakJaHCKOTO 0OIIecTBa;
TOTOBHOCTb U CIIOCOOHOCTB K CAMOCTOSITETIbHO,
TBOPUYECKOH W OTBETCTBEHHOMH JEATEILHOCTH;

JIP 09. 'oTOBHOCTB M CLIOCOOHOCTH K 00pa30BaHUIO, B TOM
qrcie caMmoo0pa30BaHHIO, Ha MPOTSHKEHUH BCel JKU3HU;
CO3HATENILHOE OTHOIIICHHE K HENPEphIBHOMY 00pa30BaHMIO
KaK YCJIOBHIO YCIICIIHON PO eCcCHOHAIbHON 1
00IIECTBEHHON AEATEIBHOCTH

MP 04. T'otoBHOCTE M CIIOCOOHOCTH K CaMOCTOSITEILHOMN

I/IH(I) OPMAllMOHHO- MO3HABaTSIbHOMN ACATCIBbHOCTH, BJIAJICHUC

HaBbIKAMU MOJTy4eHUs HeoOXouMol WHpOpMaIUU 13
clioBapeil pas3HbIX THIIOB, YMEHHE OPHCHTHUPOBATHCA B PA3IUUHBIX
HCTOYHHKAX nHpOpMaUny,  KPUTHYECKH OLECHWBATH MU
MHTEPIIPETHPOBATh MH(GOPMAIHMIO, MOTYYaeMYyI0 U3 Pa3IHMYHBIX
HCTOYHUKOB,

MP 05. YMeHue HCIOIB30BaTh CPEACTBA HH(GOPMAIIMOHHBIX u
KOMMYHUKAIMOHHBIX TexHonoruil (MKT) B pemeHnn KOTHUTHBHBIX,
¢ COONTIOIEHNEM

KOMMYHUKATHUBHBIX U OPraHU3allMOHHBIX 3a4a4

TpeboBaHuit 3PrOHOMHUKH, TEXHUKH O0€30MacHOCTH, THUTHCHBI,

pecypcocOepexeHus], MPaBOBBIX M TUIECKUX HOPM, HOPM

nH(pOpMaMOHHON 0€3011acHOCTH.

OK 10. IToxp30BaThCs
mpodeccCHnoHaTbHONM JOKYMEHTAIUeH
Ha TOCYJJapCTBEHHOM M HHOCTPaHHOM

S3BIKC.

JIP 09. '0TOBHOCTH ¥ CIIOCOOHOCTH K 00pa30BaHHIO, B TOM
YHCIie CaMO00pa30BaHuIO, Ha MPOTSHKEHUH BCEH JKU3HH;
CO3HATENIbHOE OTHOIIIEHUE K HETPEPHIBHOMY 00pa30BaHUIO
KaK YCIIOBHIO YCIICITHOW MPO(pECCHOHATBHON U
OOIIECTBEHHO NIETEIHHOCTH

MP 01. YMeHHe caMOCTOSTENBHO ONPEAETATh LETU JIEATEIbHOCTH U
COCTaBIISITh TUIAHBI JIESITEILHOCTH: CAMOCTOSITENILHO OCYIIECTBIATh,
KOHTPOJIUPOBATh K KOPPEKTHPOBATH NIEATEIHHOCTh; UCTIOIh30BATh BCE
BO3MOYHBIE PECYPCHI IS TOCTHXKEHUS TIOCTABJICHHBIX Lieiel u
peal3aIiy IUIaHOB JeSTeIbHOCTH; BEIOUPATh YCIICIIHBIC CTPATETHH B
Pa3IMYHBIX CUTYaIUsX.
MP 03. Bmageuwne
HCCIIEIOBATENIbCKOM M TMPOEKTHOW JAEATEebHOCTH, HaBbIKaMU

HaBBIKAMHU TTO3HABATEIHHOW, yueOHO-

paspemieHus TpoOJeM; CHOCOOHOCTh U TOTOBHOCTh K

CaMOCTOATCIIBHOMY TIOUCKY METOAOB PCHICHUA TMPAKTUYCCKUX

3a1a4, NPUMCHCHHUIO Pa3JIMIHBIX MCTOJ0B ITO3HAHWA.




OK 11. [TnanupoBatsb
HpeIIPHHIMATENBCKYIO
JIeITEeNIFHOCTh B MPO(eCCHOHATBHON

cohepe..

JIP 13. OcozHanHEIH BEIOOp Oyaymieit mpodeccnn u
BO3MOXHOCTEH pean3alii COOCTBEHHBIX )KU3HEHHBIX
IUIAaHOB; OTHOLIEHUE K PO(ECCHOHATBHOM eITeIbHOCTH
KaK BO3MOYXHOCTH Y4acTHsl B PELICHUH JINYHBIX,
OOILIECTBEHHBIX, FOCYIapCTBEHHBIX, O0ICHAMOHAIBHBIX
npobieM

MP 01. YMeHue caMOCTOSATENBHO ONPEAEATh LEIU NEATENBHOCTH U
COCTaBIITh IUIAHBI JICATEIEHOCTH: CAMOCTOSTEIEHO OCYIICCTBIIATE,
KOHTPOJIUPOBATH U KOPPEKTUPOBATH NIEATEIBHOCTh; UCTIOIb30BATh BCE
BO3MOYHBIE PECYPCHI sl TOCTHXKEHUS TIOCTABJICHHBIX Lieiel u
pea3anuy IIAaHOB AeATEIbHOCTH; BRIOMPATD YCIICIIHBIE CTPATETHH B
Pa3NUYIHBIX CUTYyaIlUsX.




3. CTPYKTYPA U COAEPXKAHUE YYEBHOM JUCIUATLIAHBI

Beenenune
MaremMaTrka B HayKe, TEXHUKE, SKOHOMHUKE, MHPOPMALIMOHHBIX TEXHOJIOTUSAX U MPAKTUYECKON NESATEIbHOCTH.
Lenu u 3a1aun U3y4yeHUst MaTeMaTUKU Ipu ocBoeHuu npodeccuu CIIO.
AJITEBPA
Pazeumue nonamus o uucne
Ilenbie u panyoHaibHble Ynucia. JledcTBUTENbHbBIE Yica. [Ipubnudicentvle blyUCTIEHUSL.
Komnnekcnuie yucna.
Kopnu, cmenenu u nocapugmot
Kopuu u crenenn. KopHu HaTypanbHOM CTeneHM U3 4yuciia U UX cBoicTBa. CTENEeHW € pallMoOHAIbHBIMU
[IOKa3arelasiMi, HX cBoicTBa. CTenmeHM ¢ ACUCTBUTENbHBIMH INOKazaressaMu. Ceoticmeéa cmenenu c¢
oeticmeumenbHblM noKasamenem.
Jlorapudm. Jlorapudpm umciaa. OcHoBHOE JorapuPMUYECKOe TOXKACCTBO. [lecATHYHBIE W HATypaJbHBIC
norapudmsl. [IpaBuna neiictuii ¢ norapudmamu. [lepexon kK HOBOMY OCHOBaHHIO.
IIpeoGpa3zoBanue ajaredpamveckux BbIpazkeHHMil. IIpeoOpa3oBaHue paLMOHAIBHBIX, HPPALMOHAIBHBIX
CTETIEHHBIX, TIOKA3aTEIbHBIX U JIOTapU(PMUUECKUX BBIPAKECHUH.
Ilpakmuueckue 3anamus
Apudmernueckre NecTBUS HaJ YACIaMHU, HAXOXKJICHHUE MPUOIMKEHHBIX 3HAYCHUH BEJIMYMH M TIOTPEIIHOCTEH
BBIUUCIICHUH (a0COMIOTHON M OTHOCUTEIBbHOI ), CPAaBHEHHE YHUCIIOBBIX BBIPAKCHHH.
Beruncnenue u cpaBHEHUE KOpHEW. BoINonHEHNE pacyeToB ¢ paJIuKalaMH.
Pemenne uppaunoHanbHbIX ypaBHeHHH. HaxoxkieHue 3Ha4eHMI CTENEHEN C palMOHaJIbHBIMU ITOKA3aTEISIMHU.
CpaBHenue creneneid. [IpeoOpa3oBaHusl BBIpaXXEHMH, COAEpXKALlMX CTENEHU. PelleHue mnoka3aTeslbHbIX
YpaBHEHUM.
Pemenne npukiiagHeIx 3auay.
HaxoxxneHue 3HaueHWil sorapudma 1Mo NPOU3BOIBHOMY OCHOBaHHUIO. [lepexol OT OJHOrO OCHOBaHUS K
apyromy. Beraucnenue u cpaBHeHue gorapudmos. JlorapudMupoBaHie u NOTEHIIMPOBAHNE BBIPAKCHHH.
[TpuGnuKeHHbIe BEIYUCIIEHUS U PELICHNS IPUKIIaJHBIX 3a/1a4.
Pemenue norapugmMuueckux ypaBHEHHH.
OCHOBbBI TPUTTOHOMETPUU
OcHOBHBIE IOHATHSA
Panuannas mepa yria. BpamarensHoe npuxenne. CuHyc, KOCUHYC, TAHT€HC U KOTAaHI'€HC YHCIIa.
OcCHOBHBIC TPUTOHOMETPHYECKHE TOKAECTBA
®opMmyisl ipuBefeHUsA. PopMyiibl cioxeHus. PopMysl yABOCHUS Popmyivl NOJOBUHHOZ0 Yeld.
IIpeoOpa3oBanusi npocTeiINX TPUTOHOMETPUYECKHUX BbIPasKeHHUH

IIpeoOpa3oBaHue CyMMbl TPUTOHOMETPUYECKMX (YHKLUMH B MPOU3BEACHUE U TIPOMU3BEIEHUS B CYMMY.
Buipasicenue mpuconomempuueckux Qynkyui uepe3 maHzenc no108UHHO20 apeyMeHma.

Tpuronomerpuyeckne ypaBHeHUsI H HEPAaBEHCTBA
[Ipocreiimne TpUroHOMETpUUECKNE YpaBHEHUS. [Ipocmetiuiue mpucoHomempuieckue HepageHcmed.
OOpaTHble TPUTOHOMETPUYECKHEe (PYHKIHH. APKCUHYC, apKKOCHHYC, apKTaHT€HC.
Ilpakmuueckue 3anamus
PanuanHbIil METO U3MEPEHHUS YIJIOB BPALIEHHSI U CBA3b C IPalyCHONH MEPOM.
OCHOBHbBIE TPUTOHOMETPUYECKHE TOXKAECTBA, (OPMYJIbl CIOKEHHS, YJIBOEHUS, MpeoOpa3oBaHUE CYMMBI
TPUTOHOMETPUUYECKUX (YHKUUH B NpPOHM3BEACHUE, MpeoOpa3oBaHUE IPOU3BENCHHUS TPUTOHOMETPUUECKUX
¢bysknuii B cymmy. [Ipocreiiniyie TpuroHoMeTpuueckie ypaBHEHUS U HEPABEHCTBA.
OOpatHble TpUTOHOMETpUYECKHE (PYHKIIUU: apKCUHYC, apKKOCHHYC, apPKTaHT€HC.

DYHKIUH , HX CBOICTBA U I'PaQUKH

@®yukuuu. OOnacTh ONpeneneHuss M MHOXECTBO 3HadeHUH; rpaduk (yHKIHMH, MOCTPOEHHE TIpaduKoB
GyHKIUH, 3aJaHHBIX Pa3IMYHBIMUA CIIOCOOAMH.
CpoiictBa (yHKnMu. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OIPAaHUYEHHOCTb, MNEPHUOIUYHOCTD.
[IpomexyTku Bo3pacTaHus U yObIBaHUS, HAHOOJIbIIIEE U HAUMEHbIIIee 3HaAUEHuS,
TOUKM 3KCcTpemyMa. I'paduueckas unreprperanus. [IpuMeps! QyHKIIMOHANBHBIX 3aBUCHMOCTEH B peallbHBIX
nporeccax U siBIeHUsAX. ApupMeTrnueckue onepanuy Haja QyHKIHUIMU.
Crnoxnas ¢pyHKuus (KoMrno3uuus). [lonsamue o HenpepvigHocmu GyHKYUU.
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Oo6patnbie pynkuuu. Odracms onpedenienuss u 0O1ACMb 3HAYEHUL 0OPAMHOU DYHKYUU.
I'pagux obpamuoil pynxyuu.
CrenenHble, NOKa3aTebHbIE, JOrapuMuIecKne
U TPUTOHOMETPHYECKHEe (PYHKIUH.
OOpaTHble TPUTOHOMETPUYECKHEe (PYHKIUH
Omnpenenenust yHKIUN, ©X CBOMCTBA B rpaduKH.
[IpeoOpazoBanus rpadukoB. I[lapannenbHBI TEpEeHOC, CUMMETPHUS OTHOCHUTEIBHO OCEH KOOpPAMHAT U
CUMMETPUS OTHOCUTENIBHO Hadajla KOOPAUHAT, CHMMETPHs OTHOCUTENBHO MPSMON Y = X, PaCTSIKCHHUE U CKATHUE
BJIOJIb OCEM KOOPJMHAT.
Ilpakmuueckue 3anamus
[Ipumepsl 3aBUCUMOCTEN MEXAY I[EPEMEHHbIMM B pealbHBIX IIPOLIECCAX U3 CMEXKHBIX JUCLUIUIMH.
Ompenenenue (ynkmuii. [loctpoenne m yreHue rpadpuxoB (ynknuii. MccnenoBanune ¢ynkmuu. CBolicTBa
JUHEWHOW, KBaJpaTUYHOH, KyCOUHO-TMHEHHOW M  JApOOHO-TMHEHHOW ¢yHkumid. HenpepbiBHBIE U
nepuonuyeckue ¢(ynkiuu. CBolicTBa M rpaduKu CHHYCa, KOCHHYCAa, TaHI€HCa W KoTaHreHca. OOpaTHble
¢ynkuun u ux rpaduku. OOparHeie Tpuronomerpuueckue ¢ynkuuu. IIpeoOpazoBanus rpaduka QyHKIUH.
I"apmonnueckue konedanus. [Ipukinaanele 3agaun.
[Toka3zarenbHbIE, JOrapuPMHUECKUE, TPUTOHOMETPUIECKHE YPABHEHUS U HEPABEHCMEA.
HAYAJIA MATEMATHYECKOI'O AHAJIM3A
IocaenoBartesnbHocTH. CIIOCOOBI 32/1aHUS U CBOWMCTBA YUCIIOBBIX MTOCIIETIOBATEIHLHOCTEH.
Ilonamue o npedene nocnedosamenvhocmu. Cywecmeoganue npeoeia MOHOMOHHOU —O02PAHUYEHHOU
nocreoosamenvhocmuy. CyMMUpOBaHUE IociefoBareabHocTel. beckoHedHO yObIBawoIias reomMeTpudeckas
IIPOrpeccus U €e cymma.
IIpounssoanas. Ilonstue o Npou3BOAHON (QYHKIIMH, €€ F€OMETPUUECKUH U (PU3UYECKUI CMBICI. YpaBHEHUE
KacaTeJqbHOU K rpaduky ¢yHkuuu. [Ipon3BoaHbIe CyMMBI, pa3HOCTH, IPOM3BEACHUS, YacTHbIe. [Ipon3BogHbIE
OCHOBHBIX 3JIEMEHTapHbIX (QyHKIUH. [IpuMeHeHne mpou3BOAHON K MCCIEIOBAHNIO (QYHKIUH U TOCTPOCHUIO
rpadukoB. [Ipouszeoonvie 06pammuol GyHKyuy u KOMROIUYUU PYHKYUL.
[IpuMepsl MCnONBb30BaHUs IIPOU3BOAHOW JUIs HAXOXKJIEHUsS HAWIydlIero pElIeHUs B INPUKIAIHBIX 3aJadax.
Bropas npousBojHas, ee reoMeTprUUecKuil U (PU3NYECKHI CMBICII.
Haxoxpaenue ckopocTu 1j1s npoiiecca, 3aJaHHoro (opMysoi u rpagukom.
IlepBooOpa3nas u wmHTerpan. IIpuMeHeHHE ONPENENEHHOTO WHTETpala JUIsl HaXOXACHUS IUIOIIAgu
KpuBosnMHeNHHOW Tpanenuu. @opmyna Herorona—IJleli6nuna. IlpuMepsl npumMeHeHusl UHTErpajia B GU3NUKE U
TEOMETPHH.
Ilpakmuueckue 3anamusn
YucnoBas MociaenoBaTeIbHOCTb, CIIOCOOBI €€ 3a/laHusl, BBIYMCICHMS YJICHOB IocienoBaTeiabHOCTH. [Ipenen
MOCJIEI0BATENBHOCTH. beckoHeuHo yObIBarolasi reoMeTpuyecKkasi Iporpeccusi.
IIpon3BoaHas: MEXaHUUYECKUN U T€OMETPUYECKHI CMBICI IPOU3BOJHOMN.
VYpaBHeHue kacatenbHOU B 00meM Buje. [IpaBuna u popmynsl quddepeHurpoBanus, Tadauma Mporu3BOIHBIX
anieMeHTapHbIX (yHKIMHA. MccnenoBanue (yHKIMH C MOMOUIBIO NMpou3BoAHON. HaxoxaeHue HanOosbluero,
HAaUMEHBIIIETO 3HAUYEHUS U SKCTPEMANIbHBIX 3HAU€HUH (YHKIUH.
Wuterpan u mnepBooOpasHas. Teopema Hpiorona—JleiiOnuna. IlpumeHeHune wuHTerpajga K BBIUYHCICHUIO
(UBUYECKUX BEJIUYHMH U TIIOMIAIEH.
YPABHEHUA U HEPABEHCTBA
YpaBHeHussT M cuUCTeMbl YypaBHeHMil. PamuoHanbHble, UppalMOHANbHBIE, IIOKa3aTeJIbHbIE U
TPUTOHOMETPUYECKHUE YPABHEHUS U CUCTEMBI.
PaBHOCHIIBHOCTE ypaBHEHUH, HEPABEHCTB, CUCTEM.
OCHOBHBIE NPUEMBI UX pELICHUs (Pa3JI0KEHHE HA MHOYKUTENIN, BBEJCHHE HOBBIX HEM3BECTHBIX, MOACTAHOBKA,
rpaduyecKkuil METox).
HepasencrBa. PannoHnanbHble, MppalyOHaIbHBIE, MOKA3aTEIBHbIE U MPUCOHOMempuiecKue HEPaBEHCTBA.
OCHOBHBIE PUEMBI UX PEIICHHUS.
HUcnoub3oBanue CBOMCTB M rpapukoB (yHKUMH NpPH pelleHWHM YpaBHEHHMH M HepaBeHCTB. Meron
nHTepBajoB. M300pakeHne Ha KOOPAWHATHOMN IUIOCKOCTH MHOXKECTBA PEUICHWN ypaBHEHHH M HEPABEHCTB C
JBYMsI IEPEMEHHBIMU U UX CUCTEM.
Ilpuknaounwie 3a0auu
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[TpuMeHeHre MaTeMaTHYECKUX METO/IOB JJISl PEUICHUs COJIEpKATEIbHbBIX 33/a4 U3 pa3IMyHbIX 00JacTell HayKu
U IIPAKTHUKH.
NHTtepnperanus pe3yibTara, ydeT peajlbHbIX OTpaHUYCHUMN.
Ilpakmuueckue 3anamus
Kopuu ypaBuenuii. PaBHocunbHOCTh ypaBHeHMi. [IpeoOpa3oBanue ypaBHeHuil. OCHOBHBIC TIPUEMBI PEIICHUS
ypaBHeHUH. PellieHue cucreM ypaBHEHUN.
Hcnonp3oBanue CBOKCTB U TpaguKoB (DYHKIIHIA ISt pelIeHus] ypaBHEHUI 1 HEPaBEHCTB.
KOMBHUHATOPUKA, CTATUCTHUKA U TEOPUS BEPOSITHOCTEM
DJIeMeHTbl KOMOMHATOPUKH
OcCHOBHbBIE TMOHATHA KOMOMHATOPHKH. 3aJayd Ha MOJCYET 4Mcia pa3MEIICHUH, NepecTaHOBOK, COYETaHWH.
Pemenne 3amau nHa mnepebop BapmantoB. Dopmyma OunHoma Herlorona. CBoilicTBa OWHOMHHATBLHBIX
kod(urmenton. Tpeyroapuuk Ilackars.
DJIeMeHThI TeOPHH BEPOSITHOCTEH
CoObITHE, BEpPOATHOCTh COOBITHS, CIIO)KEHHE W YMHOMKEHHE BeposTHOCTeH. [lonamue o mnezasucumocmu
cobvimuil. [{uckpemnas ciyyauHas 6eiuduHa, 3aKOH ee pacnpedenenus. YHucnogvle Xxapaxmepucmuku
ouckpemuoul cuyyatinou eeauyunsl. Ilonamue o 3akone OOIbUUX YUCE.
DJIeMeHThl MaTeMATH4YeCKOil CTATUCTHKHU
[IpencraBienne MaHHBIX (TaONULIBI, TUATPAMMBL, TpadUKH), 2eHepalbHas COBOKYNHOCMb, 68bl00pKA, cpedHee
apugmemuueckoe, meouana. [lonamue o 3a0auax mamemamuieckou cmamucmuku. Pewenue npakmuyueckux
3a0au ¢ npumeHeHuem 8epPOoAMHOCHHbIX MEMOO08.
Ilpakmuueckue 3anamusn
Hcropus pa3BUTHS KOMOMHATOPUKH, TEOPUU BEPOATHOCTEH M CTATUCTMKHM M MX POJb B PAa3IUUHBIX chepax
4eJl0oBeUYEeCKON  Ku3HedesTenbHocTH. [lpaBmia koMOuHartopuku. PemieHne KOMOMHATOpHBIX — 3ajad.
Pa3smemenus, coueranus u nepecraHoBku. bunom HerotoHa u tpeyronsnuk [lackans. [Ipukinannsie 3agaun.
Kitaccnueckoe ormnpezesneHre BEpOSTHOCTH, CBOMCTBA BEPOATHOCTEH, TeEOpeMa O CyMME BEpPOSTHOCTEH.
Brruncnenue BepositHocTelt. [Ipuknannslie 3anaun. [Ipeacrasnenue uncnosbix JaHHbIX. [Ipukinannele 3anaun.
IF'EOMETPUA
Ilpamvie u niockocmu 6 npocmpancmee
B3aumHoe pacrnonokeHue JAByX MpsIMBIX B MpocTpaHcTBe. [lapamienbHOCTh HpsIMOM M IJIOCKOCTH.
[TapamnenpHOCTh MUIOCKOCTEN. [lepneHauKyNIApHOCTh MPAMOM M IUIOCKOCTH. lleprneHaukynsp M HakJIOHHas.
VYronm Mexay NpsMOM M IUIOCKOCTBIO. J[BYrpaHHBIA yroiyl. YTon Mexay IUIoCKOCTsIMH. [lepneHauKynspHOCTh
JBYX TIJIOCKOCTEH.
I'eomeTpuueckue mnpeoOpa3oBaHMsl NPOCTPAHCTBA: MapajlieNbHBIA IEPEHOC, CUMMETPUS OTHOCUTEIBHO
IIJIOCKOCTH.
[TapannensHoe npoektupoBanue. [Lowaob opmozonanvhou npoexkyuu. V300pakeHHEe MPOCTPAHCTBEHHBIX
dburyp.
MHoOrorpaHHuKH
Bepuunsl, pebpa, rpaHM MHOTOrpaHHMKA. Pasgepmxa. Mnoeozpanuvie yenvl. Buinykivie MHO202PAHHUKU.
Teopema Otinepa. lpuzma. [psmas u axnonnas npusma. [pasunbHas npusMma. [apannenenunen. Kyo.
[Mupamuna. IlpaBunbHas nupamuaa. YcedeHHas nupamuaa. Terpasap. Cummerpun B Kybe, B
napajuiesienunesie, B npusMe U nupamue.
Ceuenus Ky0a, IPU3MBbI U THPAMUJIBL.
[Ipeacrarnenue o MpaBUILHBIX MHOTOTPaHHUKAX (TETpadape, Ky0Oe, OKTadape, AoJeKadIpe U HKOocadape).
TeJia 1 MOBEPXHOCTH BPALLCHHUS
Hunuuaap u konyc. YceueHnsld konyc. OCHOBaHHE, BBICOTA, OOKOBAsi IOBEPXHOCTH, 00pa3yroIIas, pa3BepTKa.
OceBble CEUEHUSI U CEUEHHUS], TapAJUIEIbHBIE OCHOBAHHUIO.
ap u cdepa, ux ceuenus. KacarenpHas miockocTs K chepe.
HN3mepenus B reoMeTpun
O6beM u ero usmepenue. MurerpanmpHas ¢opmyna oObema. Dopmynsl odbeMa Kyba, NPSMOYTOJIbLHOTO
napajienenunena, Mnpu3Mbl, wiMHApa. Dopmysnasl odbeMa nHpamMuabl W KoHyca. DopMynbl IUIOMIAIH
MMOBEPXHOCTEH MUJIMHIpa U KoHyca. DopMynbl oObema mmapa u iomanan chepsl. [lomodbue Ten. OTHOMEHUS
TIoIaiel MOBEPXHOCTEH M 00HEMOB TTOIOOHBIX TEI.
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KoopanHatbl 1 BEeKTOPbI
[IpssmoyronbHasi (nekapToBa) CHCTEMa KOOPAMHAT B IpocTpaHcTBe. DopMylia pacCTOSHUS MEXIY ABYMs
TOUKaMU. YpaBHEHUs cPepbl, n10cKoOCmu u RPAMOIL.
Bexktopsl. Moayne Bekropa. PaBeHcTBO BekTOpoB. Ci0XKEHHE BEKTOPOB. YMHO)KEHHE BEKTOpAa Ha YHUCIIO.
Pa3nokeHne BeKTOpa MO HampaBJICHUSAM. YTOJI MEXAy IByMs BekropaMmu. IIpoekuus BekTopa Ha OCbh.
Koopaunats! Bekropa. CkansipHOE IPOU3BEICHUE BEKTOPOB.
Hcnonb30BaHne KOOPAMHAT U BEKTOPOB IIPU PEILIEHUU MATEMAaTUYECKUX U IPUKIIAJHBIX 3a]ady.
IlIpakmuueckue 3anamus
IIpu3Haky B3aMMHOIO PAcIONOKEHUS NMPSAMBIX. YTOJI MEXAY NPsAMbIMU. B3anMHOE pacnonokXeHue NpsMbIX U
mIockocTeil. IlepneHuKyisp 1 HakJIOHHAs K IUIOCKOCTH. YTOJI MEXKIY NPSAMOM M INIOCKOCTBIO. TeopeMmsl o
B3aMMHOM pPAacCIIOJIOKEHUU IPSIMOU M IUIOCKOCTU. Teopema o Tpex nepneHaukyispax. lIpusHaku m cBoicTBa
MapaJUICIbHBIX M INEPHEHAUKYJISPHBIX IUIOCKOCTEH. PaccrosiHMe OT TOYKM 0 IIOCKOCTH, OT HPSIMOU 0
IJIOCKOCTH, PACCTOSHUE MEXKAY INIOCKOCTSAMH, MEXAY CKPEIIUBAOIIUMHUCA NPSMBIMH, MEXKIY ITPOU3BOJIHBIMU
¢burypamu B mpoCTpaHCTBE.
[TapannenbHoe NPOEKTHUPOBAHHWE M €ro cBoiicTBa. Teopema o naowaou OpmoO2OHANLHOU NPOEKYUU
MHO20y20bHUKA. B3aMMHOE pactionokeHue MpoCTPaHCTBEHHBIX UTYP.
Paznuunble BUIBI MHOTOrpaHHUKOB. Mx wu3o0paxenus. CedeHus, pa3BepTKH MHOrOrpaHHukoB. Ilmomians
noBepxHocTU. Bunpl cummerpuil B mpoctpaHcTBe. CHUMMETpUsl Tell BpaLIEHUS] W  MHOTOI'PaHHUKOB.
Brmaucnenue wiomaneid 1 00eMOB.
Bexkropsl. [leiicTBus ¢ BekTopamu. JlekapToBa cucTeMa KOOPJIUHAT B MIPOCTPAHCTBE.
VYpaBHeHHE OKpYXHOCTH, cepbl, IUIOCKOCTH. PaccrosHue wmexnay Ttoukamu. JIEHCTBUSL C BEKTOpaMu,
3aJlaHHBIMU  KoopauHaTtamMu. CKaJsipHOE IPOU3BEAECHHE BEKTOPOB. BekTopHOE ypaBHEHHE MpsAMON U
I10cKOCTH. Mcrionb30BaHne BEKTOPOB IIPH I0OKA3aTENbCTBE TEOPEM CTEPEOMETPHUH.
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4. OFbEM YYEBHOWM JUCIHUAILJINHGLI B BUJE YYEFHOU PABOThHI

Buj yueOHoi1 padoThI Konuuecmeo
uacoe

MaxkcumaJsibHasi yueOHasi Harpy3ka (Bcero) 258
O0s3aTesIbHAsE AyIMTOPHAs yueOHas1 Harpy3Ka (Bcero) 234
B TOM YHUCIJIE:

nabopaTtopHbie pabOThI -

MIPAKTUYECKHE 3aHITHS -

KOHTPOJIbHBIE paOOTHI -
CamocrosiTesibHas padoTa o0yuyawierocs (Bcero) -
Hrorosas arrecranus B hopMme sx3ameHa 24
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5. TEMATUYECKHA IIJIAH U COJEP)KAHUE YYEBHOM JUCIUIIJIAHBI

«MATEMATHUKA»
HaumenoBanue Conep:kanue yuyeOHOro MaTepuaJia, jaboparopabie padorsl 1 | O0bem Kon
pa3/1esioB U TeM NpaKTHYeCKHUe 3aHATHS, CAMOCTOSITeIbHAsA padoTa YacoB | amunoctn
o0yyaromuxcsi, KypcoBasi padoTa (IpoeKT) bIX
pe3yJbTaT
0B
peanuzanu
"
nporpamMm
bl
BOCITUTAHH
A
1 2 3 4
Beenenue O3HakOMJICHHUE C POJIbI0O MATEMATHUKHU B HAYKE U TCXHUKE, 1
SKOHOMHMKE, HH()OPMALMOHHBIX TEXHOJIOTHAX JIP 05
MPAKTUYECKON AESITeTbHOCTH
O3HaKOMJICHHE C LEISIMU U 33/1a4aMU U3YYEHUs] MATEMaTUKU 1 JIP 05
npu ocBoeHuu npodeccuu CI1O
Pa3pean 1. Pa3Burue noHsTUA 0 YnCIe 14
Temal.l. [{enbie 1 panOHAIbHBIC YHCIIA. 2 JIP 09
Apudmernyeckue 2 JIP 09
AeUCTBUS HAJT JeiicTBUTENbHBIE YUCIIA.
YHCJIaMHU.
Tema 1.2. 2 JIP 09
[TpuOnm>KeHHbIE BBIYMCIICHUS
Ipudan:xéHHbIe > = v
3HAYCHHS BeJIMYMH Haxoxaenue norpemnocrei BblauciaeHui (a0OCOM0THON 1 2 JIP 09
OTHOCHTEIILHO).
UYT0 Takoe KOMIUIEKCHOE YHCIIO. 2 JIP 09
BrlunciieHns ¢ KOMIUIEKCHBIMUY YU CIIAMMU. 2 JIP 09
Tema 1.3.
KoMIUIEKCHEIC MHCAA IToaroroBka Kk KOHTPOJIBLHOU PadOTE. 1 JIP 07
KonTponbHas padbota Ne 1 o teme «ITonsiTue o uncne». 1 JIP 07
Paznen 2. Kophu, crenenn, jorapugmsi 28
UTO MBI 3HaE€M O CTEIIEHSX. 2 JIP 05
Kopenp N—oil cTeneHu u ero CBOMCTBaA. 2 JIP 05
Tema 2.1. CreneHp ¢ palMoOHaTbHBIM TIOKa3aTeNeM 2 JIP 05
Kopens, n —oii WNppannoHaibHble ypaBHEHUS 2 JIP 05
CTelEeHH. ppan yp
IlonsiTHe cTeneHu Pewienne ypaBHeHuUN. 1 JIP 05
CamocrositenpHas pabora «O000IIeHIE TTOHITHS CTETICHH 1 1 JIP 07
KOpPHsI N-O1 CTENEHW»
[TokazaTenpHas GyHKIUS 2 JIP 05
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Tema 2.2. [TokazarenbHBIC YPABHCHUS 2 JIP 05
IHoka3aTenbHast
GyHKIUSA [TokasarenbHBIC HEPABEHCTBA 2 JIP 05
[ToaroToBka K KOHTPOJIBHOM paboTe 1 JIP 07
Konrponsnas padora Ne 2 «[loka3arenbHble ypaBHEHUS U 1 JIP 07
HEPABEHCTBA»
Tema 2.3. ITonsaTue norapudma u X CBOKUCTBA. 2 JIP 05
Jlora 1}/17312111;11;1: cleas Jlorapu(pmuueckas QpyHkuus. 2 JIP 05
Jlorapumuueckrue ypaBHEHUS. 2 JIP 05
Jlorapumuueckrue HepaBeHCTBA. 2 JIP 05
ITonroroBka k KOHTPOJIBHOU paboOTE. 1 JIP 07
Koutpoinbnas padora Ne 3 «Jlorapudmuueckue ypaBHeHus u 1 JIP 07
HEPABEHCTBA»
Pasznea 3. IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE 19
Tema 3.1. [TapanneabHOCTh NPSIMBIX, IPSIMOU U MIIOCKOCTH 2 JIP 09
IHapajutebHOCTH
NPSIMOii M TUIOCKOCTH B3aumHoe pacnonokeHue npsMbIX B POCTPAHCTBE. YTOJ 2 JIP 09
B IPOCTPAHCTBE MEX]y IBYMS IPSIMBIMHU.
[TapaieabHOCTh TUIOCKOCTEH. 2 JIP 09
TeTtpasip u mapasienenurne]. 2 JIP 09
Pemienue 3anau 2 JIP 09
Tema 3.2. [TepnienAMKyYIAPHOCTD MPAMOM U IIIOCKOCTH. 2 JIP 09
IepneHauKyJIsIpHOCTH e % <
PSIMOii M LI0CKOCTH PIEHIUKYJISIP M HAKJIOHHBIE. YTOJ MEXKAY NPSMOU U 2 JIP 09
B IIPOCTPAHCTBE MJIOCKOCTBIO.
JIByrpansbii yroa. [lepnenauKyaspHOCTD IUIOCKOCTEH. 2 JIP 09
IToaroroBka K KOHTPOJIBHOM padoTe. Pemenne 3anau. 2 JIP 07
KonTponbnas padora Ned4 «IIapamnensHoCTs 1 JIP 07
NEPIEHUKYJIIPHOCTD B IPOCTPAHCTBE» 1
Pasznea 4. KomOunaTopuka 8
Tema 4.2. KoMOnHaTOpHbIE KOHCTPYKIIMH. 1 JIP 09
HousaTust
KOMOMHATOPHKH [TpaBuia KOMOUHATOPHUKH. 1 JIP 09
Yucno opOuT. 1 JIP 09
[TpoBepounas pabora «IIpaBuna KOMOMHATOPUKI». 1 JIP 09
Tema 4.3. Osnakomirenue ¢ omHOMOM HproToHa. 2 JIP 09
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bunom HrloTona n Tpeyronbauk ITackas. 1 JIP 09
TPeyroJbHHUK
ackajs I
[TpoBepounas padora «bnanoMm Hpl0TOHA 1 TPEYTOJBHHUK 1P 07
[Tackansa»
Pa3pea 5. KoopauHaTtbl 4 BEeKTOPBI 8
Tema 5.1. [TonsiTue BekTOpa B npocTpaHcTBe. ClI0KEHNE U BBIYUTAHUE 1 JIP 05
BekTopbl B BEKTOPOB. YMHOKEHHE BEKTOPA Ha YUCIIO.
NPOCTPaHCTBeE.
KomnuianapHbie BEKTODBI. 1 JIP 05
Tema 5.2. Koopaunars! Touku. Koopannatel BekTopa. 2 JIP 05
MeToa KOOPAUHAT B
NPOCTPaHCTBe. =
POCTP CkansipHoe npousBenieHue. Pemenue 3a1ay Ha 1eUCTBUS C JIP 05
BEKTOpaMH, KOOPAWHATHBIA METO], TPUMEHEHHE BEKTOPOB 2
JUIsl BBIYUCIICHUS! BEJIMUUH YIJIOB U PACCTOSHUIMA.
[TonroroBka Kk KOHTPOJIBHOU paboTe 1 JIP 07
KonTponbhas padota Ne 5 «BekTops! B mpocTpanctse. Metoz 1 JIP 07
KOOPJIWHAT B IPOCTPAHCTBE.
Pa3nean 6. OCHOBBI TPUTOHOMETPUH 15
Tema 6.1. Pamuannas mepa yriia. YTou nmoBopoTa. 2 JIP 05
OcCHOBHBIC IOHATHSA 3
TPUTOHOMETPHHU 3aBUCUMOCTb MEX1Y TPUTOHOMETPUUECKUMH (PYHKIIUIMU JIP 05
OJTHOTO UTOTO )K€ apryMEHTa.
Tema 6.2. Tpuronomerpuieckue onepanuy. 4 JIP 05
OcHoBHBIE
TPUIOHOMETPHYECKHE [Ipeobpa3oBaHe TPUTOHOMETPUUECKUX BBIPAKEHUI. 4 JIP 05
TOXKIECTBA
[ToaroToBka Kk KOHTPOJIBHOM paboTe. 1 JIP 07
Kontponbnas padora Ne 6 «OCHOBHBIE TPUTOHOMETPUIECKHE 1 JIP 07
TOKIECTBA»
Pa3zpnen 7. DyHkUM U Tpa@uKu 20
Tema 7.1. O0630p 00mMX noHATHH QyHKIKHU. OOIaCTh ONPENETICHUS U 2 JIP 09
MHOXECTBO 3HaUEHHUH (QyHKIMH.
@Oynknun. Crnocodnl
3a1aHus pyHKIHH Onpenenenue rpaduka GyHku. Pazauyunbie ciocoOb! 2 JIP 09
3agaHuil pyHkuuu. [ToHsTre 0 HEMPEPHIBHOCTU (DYHKIUU.
Tema 7.2. Tpuronomerpuyeckue GyHKIHMH, UX TPaQUKU U CBOMCTBA JIP 09
Tpuronomerpuyeckue y =Ccosx 6
byHkuun y =sinx
y =1gx
y = Ctgx
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2 | MOHOTOHHOCTb, YE€THOCTb, HEUYETHOCTb, OrPAHHUYEHHOCTb, 2 JIP 09
nepuoAnYHOCTh. [IpoMexxyTku Bo3pacTaHuss W yObIBaHUS,
HauOoJpIlee M HauMEHbIIee 3HaueHus QyHKUUU. Touku
JKCTpEMyMa
3 | Cxema uccnenoBaHus QyHKITHH. 2 JIP 09
4 | [IpeobpazoBanust GYHKIUH U JEHCTBHS HAJI HUMH. 4 JIP 09
5 | [ToaroToBka Kk KOHTPOJIBHOM paboTe 1 JIP 07
6 1 Jipo7
KoHntpoinbnas padora Ne 7 «CBoiicTBa (YHKIIMH B UX
rpaduKm
Paznen 8. Tpuronomerpuyeckre ypaBHEHUs1 1 HEPABEHCTBA 12
Tema 8.1 1 | ApkcuHyc, apKKOCHUHYC, apKTaHI€HC, ApKKOTAHI'€HC 2 JIP 09
Tpuronomerpuueckue — >
YPABHEHHUS H 2 | [IpocTeiinye TPUroHOMETPUUYECKUE YPABHEHUS JIP 09
HEPaBeHCTBA
3 | IIpocTeiimue TpPUrOHOMETPUYECKHUE HEPAaBEHCTBA 2 JIP 09
4 | Perienre TpUrOHOMETPUUYECKUX YPABHEHHI U HEPABEHCTB 4 JIP 09
5 | [logroroBka Kk KOHTPOJILHOM paboTe 1 JIP 07
6 | KontpompHas pabora Ne 8 « Tpuronomerpuyeckue 1 JIP 07
YPABHEHHS M HEPABEHCTBAa»
Paznen 9. MHoOrorpaHHMKH U KpyIJible Tejaa 30
Tema9.1. 1 | MHororpaHHuKH. DJeMEHThl MHOTOTpaHHuKa. Pa3BépTka. 5 JIP 05
MHOrorpaHHHKH MHororpaHssle yIibl. BelTyKiible MHOTOTPaHHUKH.
2 | IIpusma. Ilpsimasi, HakJIOHHAs, TPaBUIIbHAS TPU3MA. 9 JIP 05
[Mapannenenunen. Ky6.
3 | Hupamupa. IlpaBunbHas nupamuia. YcedeHHass MUPaMUIa. 9 JIP 05
Tetpasrap.
4 | CumMmetpus B KyOe, mapajuienenumnesie, npu3mMe 1 nupamuie. 5 JIP 05
Ceuenus Ky0a, IPU3MBI, TUPAMU/IBL.
5 | IIpaBuIbHBIE MHOTOTPAHHUKH. 2 JIP 05
6 | [loaroroBka K KOHTPOJILHOW paboTe 1 JIP 07
7 | KonrpoinsHas pabora Ne 9 «ITnomaam moBepxHocTei 1 JIP 07
MHOT'OTPaHHHUKOB)
Tema 9.2. 1 | Humuaap. CedeHus TUITHHIIPA. 2 JIP 05

20



Tena Bpamenus Konyc. Yceuennsiii konyc. CeyeHus KoHyca. 2 JIP 05
[ap u chepa. Ceyenus mapa. KacarenbHast mIOCKOCTb K 5 JIP 05
chepe.

IToaroroBka K KOHTPOJILHOM paboTe 1 JIP 07
Konrtponsnas padora Ne 10 «Ilnomaayn moBepxHocTel Tel 1 JIP 07
BpALLCHUS
Tema 9.3. O06BeM u ero u3mepenne. O0bEM Kyda U IPSMOYTOJILHOTO 5 JIP 09
O0BbeMBI TeJ napajuiesenunesa.
O06BeéM npu3mbl. O0BEM HUIHUHAPA. 2 JIP 09
O0BEM nupaMuIb U KOHYCA. 2 JIP 09
O06BEéM mapa u wiomaas chepsl. 2 JIP 09
[ToaroroBka Kk KOHTPOJIBHOU padoTeE. 1 JIP 07
KonTponbnas padota Ne 11«O0beMbI TE». 1 JIP 07
Pazpea 10. Hauyaa MmaTeMaTH4eCcKOro aHaJn3a 26
Tema 10.1. CriocoObI 3a1aHUS U CBOWCTBA YUCIIOBBIX 5 JIP 09
IpousBoanas IIOCJIEIOBATEIIbHOCTEM. .
[TonsiTue 0 mpenene mocaea0BaTeIbHOCTH, O MPEIeIie 5 JIP 09
(GyHKIMH.
[TonsiTre nmponsBoaHON QyHKIIMK. MexaHndeckuil u 5 JIP 09
T€OMETPUUYECKHUI CMBICII.
[TpaBuia quddepenurpoBanus, Tadaua NPOU3BOIHBIX 5 JIP 09
AIIEMEHTAPHBIX (PYHKIIHH.
[TpaBuia cinoxHOM QyHKITHH. 2 JIP 09
[TpaBuiia TpUroHOMETpUYECKUX (PYHKLIUH. 2 JIP 09
Pemenue 3anau 1 JIP 07
CamocrosrenbHas pabdora «I[Ipon3BonHas u mpaBuia 1 JIP 07
QG hepeHITMPOBAHUS.
Tema 10.2. [TpuMeHeHHs HEeNpPEePHIBHOCTH 1 JIP 05
IIpumenenus
HenpepbIBHOCTH KacarenbHas k rpaduky QyHKIHH 2 JIP 05
MPON3BOHOM
[Tpon3BoHas PU3UKU U TEXHUKU 1 JIP 05
[Tpusnak Bo3pactanus (yObiBaHus ) QyHKITMH 1 JIP 05
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Kputnueckue Touku QyHKIINM, MAKCUMYMBI I MUHIMYMBI 1 JIP 05
IIpuMmepsl IpUMEHEHHUs IPOU3BOIHOM K UCCIIEIOBAHUIO 5 JIP 05
¢bynkuunu. [IpukinagHbie 3a1a4m.
HauOonpiiee 1 HauMeHblee 3HaYCHUs (QYHKIINU. 2 JIP 05
[ToaroToBka K KOHTPOJIBHOM paboTe 1 JIP 07
Kontposbnas padota Ne 12 «IIpou3Boanasi u ee JIP 07
NPUMEHEHHEe). 1
Pazpea 11. HMurerpas u ero npumMmeHenue 12
Tema 11.1. [TonsiTrie 0 mepBOOOpa3HOU. Brruncienue nepBoodpazHoit 5 JIP 05
IlepBoodpaznasn AT TAaHHOH (QYHKIMH.
OcHoBHbIE CBOMCTBA IIEPBOOOPA3HOM. 2 JIP 05
Tpu npaBuiTa HaXOKACHUS TIEPBOOOPA3HBIX. 2 JIP 05
Tema 11.2. [1nomans KpUBOIMHEHHOMN TpATICIINH. 2 JIP 05
HNurerpan —
Wuterpan. @opmyna Herotona-Jleiibnuma. 1 JIP 05
[Ipumenenue nHTErpasia B PU3MUKE U TEXHUKE, TEOMETPHH. 1 JIP 05
[ToaroToBka Kk KOHTPOJIBHOMU paboTe. 1 JIP 07
Kontponsnas padora Ne 13 «IlepBooOpa3Hast pyHKIIUH. 1 JIP 07
Wurerpam».
Pa3nea 12. DJIEeMEHTBI TEOPHHU BEPOSITHOCTH M MATEMaTH4eCKOH 8
CTATUCTHKHU
Tema 12.1. Kiaccuueckoe onpenenenue BeposiTHocTU. [Ipumepsr 5 JIP 09
DJIeMeHTBI TeOPHH BBIYHCIICHHS BEPOSITHOCTEM.
BEPOATHOCTEH
[ToHsATHE O HE3ABUCHMOCTH COOBITUH, CBOMCTBA BEPOSTHOCTH. 2 JIP 09
CrnoxeHue 1 yMHOKEHUE BEPOSTHOCTEN. 2 JIP 09
JluckpeTHas ciiydyaiiHasi BEIMYMHA. 3aKOH paclpeiesICHUs U JIP 09
YHCJIOBBIE XapaKTEPUCTUKU THUCKPETHON CIIy4aiiHON 1
BEJINYHHBI.
Pemienue 3a1a4 Ha BBIYMCICHNUE BEPOSITHOCTEH COOBITHIA. 1 JIP 09
Pa3nea 13. YpaBHeHusI U HEPaBEeHCTBA 16
Tema 13.1. PaBHOCUIIBHOCTH YpaBHEHHI, HEPABEHCTB, CUCTEM. 1 JIP 09
YpaBHeHust u
CHCTEMbI YPaBHEHU Hcnosnb30Banue CBOKCTB U TPaQUKOB (PYyHKIMH U1l PELIEHHSI JIP 09
ypaBHeHHH. [TOBTOpeHNE OCHOBHBIX ITPUEMOB PEILICHUS 1

CHUCTEM.
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3 | Pemenne mokasarenbHBIX 1 Jorapu(MHIECKUX YpaBHEHUH 110 5 JIP 09
W3BECTHBIM JITOPUTMAM.
4 | Pemenne pauvoHalbHBIX, HPPAllMOHAIBHbIX, II0Ka3aTEIbHbIX 2 JIP 09
Y TPUTOHOMETPUYECKUX YPABHEHUN U CUCTEM
5 | Pemenune ypaBHeHUH ¢ IPMMEHEHUEM IPUEMOB 2 JIP 09
(moscTaHOBKH, TpadUYECKOTO METO/IA).
Tema 13.2. 1 | PaunonanbHble U HppallMOHAIILHBIE HEPABEHCTBA. 1 JIP 09
HepaBencrBa u
cucTeMbl HepaBeHCTB | 2 | Pelnenue nokasarenbHBIX U JIOrapu()MUIECKMX HEPABEHCTB 5 JIP 09
¢ IByMsl
nepeMeHHbIMH 10 U3BECTHBIM AJITOPUTMaM
3 | Meroxa uaTepBasioB. MeTO1 MPOMEKYTKOB. 1 JIP 09
4 | O3HaKOMJIEHHE C OOIIMMHU BOIIPOCAMU PEICHHS] HEPABEHCTB JIP 09
Y UCTIOJIb30BaHUE CBOUCTB U rpaduKoB HYyHKIUN MpU 1
pelIeHNY HEPABEHCTB.
5 | [ToaroToBka Kk KOHTPOJIBHOM padoTe. 2 JIP 07
6 | KourponpHas pabora Ne 14 «YpaBHEHHs 1 HEPABEHCTBAY. 1 JIP 07
Pasnen 14 IMoBTOpEeHHEe Bcero Kypca 16
Tema 14.1. Anredpam | 1 | JlejictBurensubie uncia . TOKIECTBEHHBIE npeoOpa3oBaHUs 2 JIP 05
HaYyajla aHAJIu3a
2 | Oynakuuu. 'paduku, npeodpazoBanus rpaQuKoB. 2 JIP 05
3 | YpaBHeHus, HEpaBEHCTBA, CUCTEMbl YPaBHEHHH U HEPaBEHCTB 2 JIP 05
4 | IlponsBoaHasi, mepBooOpa3zHas, MHTErpall U UX IPUMEHEHUs 2 JIP 05
Tema 14.2. T'eomerpus | 1 | Muororpansuku 2 JIP 05
2 | Tena BpameHus 2 JIP 05
3 | O6wvemsbI Ten 2 JIP 05
HToroBas KOHTpoOJIbHAsA paboTa 2 JIP 07
Bcero | 2344

TemaTnka MHAMBUAYaIBbHOTO IPOEKTA!

1. Benukas teopema depma.

2. MaTtemaTnueckue mapagokchl U COQU3MBIL.

3. Benukue OTKPBITHA MATCMATUKHU.

4. CuMMeTpus B apXUTEKTYPE.

5. 3aragku nupaMuibl.

6. ['eomeTprueckue WILTIO3UH.
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6. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB AEATEJBHOCTU.

Conep:kanue o0yueHust

OcHOBHbIE BU/IbI 1€SITEJILHOCTH 00y4a0IIMXCH

BBenenue

O3HaKOMJICHHE C POJIBI0 MAaTEMaTHKH B HAYKe, TEXHUKE, IKOHOMHUKE,
MH(POPMAIIMOHHBIX TEXHOJIOTUAX U IPAKTUYECKOH IESTETbHOCTH.
O3HaKOMIICHHE C LENSIMH U 3a]ja4aMi U3y4eHUs] MAaTEeMaTUKU TIPU
OCBOCHMHU Ipodeccuu.

AJITEBPA

Pa3BuTue nNoHATHS O
qucje

Brimonnenue apudMeTHueCKUX ACHCTBUIA HaJl YUCIAMH, COUETasi YCTHBIC U
NUCbMEHHBIE IpueMbl. Haxoxaenue npuOIMKeHHbIX 3HAaYEHUH BEJUYUH U
MOTPEIIHOCTEN BBIYUCICHUM (aOCONIOTHONM M OTHOCUTENIbHON); CpaBHEHHE
YHUCIOBBIX BbIpaxeHUH. HaxoxneHwe ommOok B mHpeoOpa3oBaHUSAX U
BBIYHCICHUSIX (OTHOCUTCS KO BCEM IIYHKTAM IIPOrPaMMBbl)

Kophnu, crenenn,
Jorapugmsi

O3HaKOMJICHHME C TIOHATUEM KOPHS N-H CTENEHM, CBOMCTBAMU PAJUKAIIOB U
IIpaBUJIaMU CpaBHEHHUs KOpHeW. DOpMyIupOBaHUE ONPEIECICHUS KOPHSA U
CBOMCTB KOpHEW. BpluncieHne u CpaBHEHME KOpDHEH, BBIIIOJIHEHHE
NPUKUAKY 3HadeHus: KopHs. lIpeoOpazoBaHue 4YMCIOBBIX M OYKBEHHBIX
BBIDKEHUH, COAEpXKALIMX paAuKaibl. DBbIllOJIHEHHWE pacdyeToB IO
dbopmynaM, coAepKAUIUM  paauKaibl, OCYIIECTBISAI HEOOXOJHMMBIC
MIOJICTAHOBKU U ITPeoOpa3oBaHusl.

OnpeneneHne paBHOCUIBHOCTU BBIPRXXEHUM C pajgukaizamu. Pemenue
UPPalMOHAIIBHBIX YPAaBHEHUM.

O3HaKOMJIEHHE C IOHSTUEM CTENEHU C AEHCTBUTEIbHBIM [TOKA3aTEIEM.
HaxoxxneHue 3HaueHUil CTENeHW, WCHOIb3ys NpHU HEOOXOIUMOCTH
MHCTPYMEHTAJIbHBIE CPEJICTBA. 3alMChIBaHUE KOpPHS N-H CTENEHU B BUJE
CTETNEeHH ¢ APOOHBIM MOKa3aTeneM U Hao0opoT.

@opMynMpOBaHHE CBOMCTB  CTeneHEH. DBelunciaeHue creneHen ¢
palMOHaIbHBIM II0KA3aTENIEM, BBIIOIHCHUE MPUKUIKHA 3HAUYECHUS CTEIICHH,
CpaBHEHUE CTEIICHEN.

IIpeoOpa3oBaHue YHUCIOBBIX U OYKBEHHBIX BBIPRKEHUH, CcoJepKalux
CTENIEHU, IPUMEHSS CBOMCTBA. PellleHne mokasaTenbHbIX YPaBHEHU.
O3HakOMJIEHME C TPUMEHEHUEM KOpPHEH M CTENEHEW IpU BBIYUCICHUU
CPEIHHX, JIEJICHUU OTPE3KA B «30JI0TOM CEUYCHHM». PelleHne npukiaaHbIxX
3a/1a4 Ha CJIOXKHBIE IIPOLICHTEI

IIpeoOpa3oBanue
ajredpanvecKux
BbIpaKEHM .

Boimonnenue npeoOpazoBaHU  BBIpaXEHHM, TNpuMeHeHHe (Qopmy,
CBSI3aHHBIX CO CBOWCTBaMM cTeneHe u Jorapudpmos. OmnpenenecHue
o0JacTu TOMYCTUMBIX 3HaYEHH JIorapuMudeckoro BelpaskeHus. Pemenue
Jorapu(pMHUUECKUX YpaBHEHUH

OCHOBBI TPHTOHOMETPHH

OcHOBHBIC TOHATHSA

N3yueHnne paguaHHOTO METOJA M3MEPEHMS YIIIOB BpPAIEHUS U UX CBSA3U C
rpamgycHoii wmepor. M3o0paxeHue yrioB BpalieHUsT Ha OKPYKHOCTH,
COOTHECEHHE BEJIMYMHBI yria ¢ €ro pacrnosuoxeHueM. dopmyaupoBaHue
onpeeNieHul TPUTOHOMETPUYECKHX (YHKUIUN A yIJIOB IOBOPOTa H
OCTPBIX VIJIOB TMPSMOYTOJBHOTO TPEYroJbHUKAa U OOBSCHEHHE UX
B3alMOCBA3U

OcHoBHBIE [IpuMeHeHne OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIECTB JJIsi BHIYUCICHUS
TPUTOHOMETpPHYECKHE 3HaYEHUH TPUTOHOMETPUUECKUX (QYHKIUH 110 OJTHOM U3 HUX

TOKIeCTBA

IIpeoOpa3oBanue N3ydyeHnne OCHOBHBIX (OpPMYNT TPUTOHOMETpUH: (QOPMYJIBI CIOXKEHUS,
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NpoCcTeHIux yIBOEHUS, MPEeoOpa3oBaHUS CYMMBI TPUTOHOMETPUYECKHX (YHKIHN B
TPUTOHOMETPHYECKHX MPOU3BEJICHUE U MPOU3BEACHUS B CYMMY U MPUMEHEHHUE MPU BBIYKUCICHUHN
BbIpaKeHHN 3HAQUYEHMS] TPUTOHOMETPUUYECKOTO BBIPAKEHUSI M YIIPOILIEHHUS €T0.
O3HakOMJIEHUE CO CBOWCTBAMH CHMMETPUM TOYEK Ha EIUHUYHOU
OKPY>KHOCTH M IPUMEHEHHE UX JJIsl BBIBOAA (hOPMYIT IPUBEICHHS
IIpocreiimme Pemenne mo ¢opMynaM U TPUTOHOMETPUYECKOMY KPYry MPOCTCHIINX
TPUTOHOMETPHYECKHE TPUTOHOMETPUUYECKUX YPABHEHUU.
YPaBHEHUS U [IpumeneHne OOMMX METOMOB pEIICHHUS ypaBHEHUH (IpUBEIEHUE K
HepaseHcmea JIMHEHOMY, KBaJpaTHOMY, METOJl PAa3j0KEHUS Ha MHOXXHUTEIH, 3aMEHbI

MIEPEeMEHHON) MPU PELIeHUH TPUTOHOMETPUUECKUX YPaBHEHHIA.
YMeHue oTMeuaTh Ha Kpyre pelieHus NpOCTEUIINX TPUTOHOMETPUUYECKUX
HEPABEHCTB

APKCHHYC, aPKKOCUHYC,
APKTAHT€HC YUCJIA

O3HakOMJIEHHE C TOHSITHEM OOPAaTHBIX TPUTOHOMETPUUECKUX (PYHKITHH.
N3ydyenue omnpeneneHuil apkCcuHyca, apKKOCHMHYcCa, apKTaHIE€Hca 4YHCIIa,
dbopMynupoBaHue UX, H300paKEHHWE HA EIUHUYHOU OKPYKHOCTH,
MPUMEHEHHE IPU PEHICHUH YpaBHEHHH

DyHKIUH, UX CBOIICTBA H rPauKH

®yukuuu. Ilonsitue o
HENPePbIBHOCTH
(pynkuun.

O3HakOMJIEHHE C TOHSATHEM I[IEPEMEHHOM, MpUMEpaMU 3aBHCUMOCTEH
MEX1y TIEPEMEHHBIMH.

O3HakOMJIEHHE C TIOHATHEM Trpaduka, OINpeAesieHuEe MPUHAJIEKHOCTH
Touku rpaduky ¢yHkuuu. Ornpenenenue 1o Qopmylse npocTeiieit
3aBHCUMOCTH, BHOa ee¢ rpaduka. Beipaxkenume 1o Qopmyne oaHOIM
IIEPEMEHHOH Yepe3 ApyTue.

OsznakomiieHne ¢ onpeneneHneM (GyHKIuH, QOpMyInpoBaHHE
Haxoxxaenue o0nact onpeaenaeHus U 00JacTi 3HaueHUu QyHKIUK

€ro.

CpoiicTBa QyHKIIUM.
I'pad¢mueckas uHTEP-
nperanus. lIpumepst
(pyHKIHOHAIBLHBIX 32-
BHCHMOCTEH B peajIbHbIX
npoueccax u ABJICHUAX

O3HakoMIIeHHE ¢ TIpUMeEpaMi (PYHKIIMOHAIBHBIX 3aBUCUMOCTEH B PeabHBIX
IIpoLeccax U3 CMEXHBIX IUCLUIUIMH.

O3HakOMJIEHHE C JI0Ka3aTelIbHBIMU PACCYKICHUSIMH HEKOTOPBIX CBOWCTB
TUHEHHOW W  KBaApaTUYHOW (QYHKIMN, TIPOBEACHHE HCCIEIOBAHUS
JUHENHON, KYyCOYHO-JIMHEWHOMW, JpOOHO-IMHEHHOW U  KBaJpaTUYHON
¢yHkuuit, moctpoeHne ux rpaduxos. [locTpoenne u ureHue rpadukoB
¢yakuii. WccnenoBanne @ynkuuu. CocraBieHHE BUAOB (QYHKIHMM IO
JAHHOMY YCIIOBUIO, pCELICHHE 3aJa4 Ha JOKCTpeMyM. DBrinmoiaHeHue
npeoOpa3oBaHuii rpaduka GyHKINUN

OoOpaTHbie pyHKIMHN

Wzyuenue nonamusa oopammnou ¢ynkyuu, onpeneneHie Bujia u nocmpoenue
epaghuxa obpammuoi QyHKYuu, HAXoxHcOeHue ee oOIaAcmu onpeoeieHus u
obnacmu 3nauenuu. llpuMeHeHne CBOWCTB (PyHKUUI NMpH HCCIEAOBaHUU
YpaBHEHHI M PEIICHUH 3a7ad Ha dSKCTpeMyM. O3HAKOMIIEHHE C TIOHATHEM
CJIOKHOM (DYHKIIMU

Crenennble, Moka3a-
TeJbHBbIE, JIOrapupmu-
YyecKUe U TPUTOHOMe-
TPUYECKHEe (PYHKIHUH.
OoOpaTHbIe TPUTOHOME-
TPpUYECKHEe PYHKIUH

Brruucnenune 3HaueHnit GyHKIMA 1O 3HAUYCHUIO aprymenTta. OmpenerneHue
MOJIOKEHUsT TOYKM Ha Tpaduke IO ee KOOpAWHATaM M HaoOOpOT.
Hcnons3oBanne CBOMCTB (PYHKIIUU ISl CpaBHEHHS! 3HAUYEHWUU CTENEeHEW U
JorapugpMmoB.

[loctpoenne rpadukoB CTENEHHBIX M JIOTapUPMUUECKHX (DYHKIUH.
Perienne mokasareslbHBIX M JIOTapU(MHUUECKUX YPAaBHEHMH M HEpaBEHCTB
M0 W3BECTHBIM anroputMaMm. O3HAaKOMJIEHHE C MOHSITHEM HENpPEPbIBHOM
NepUOINIecKoil PyHK-

uuu, (QOopMyJIMpOBAHHE CBOMCTB CHHyca W KOCHHYCA, IMOCTPOEHHE HUX
rpauKoB.

O3HakOMJIEHHE C MOHSATHEM TapMOHUYECKHX KojJeOaHUNH U NpuMepamu
rapMOHUYECKUX KOJeOaHUH I OMMCaHUs MPOLECCOB B (DU3MKE U JPYrUX
obnactsax 3HaHus. O3HAKOMJICHUE C MOHATHEM Pa3phIBHON MEPHOIUICCKOM
¢byHkunu, GopMyIupoBaHHE CBOMCTB TAHTEHCA M KOTAHTEHCA, OCTPOCHHE
1704
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rpapukoB. IIpuMeHeHHe CBOWCTB (QYHKUMH JUIsI CpaBHEHUS 3HAUYCHHH
TPUTOHOMETPUYECKMX  (QYHKLUMH,  peIIeHUus  TPUTOHOMETPHUECKUX
YPaBHEHUM.
Ilocmpoenue epaguxos obpamuelx mpucoHOMemMpUYECKUx @OYHKYul u
onpeoenenue no epaguxkam ux ceolicme. BpIoIHEHNE NpPeoOpa3oOBaHUS
rpauKoB

Hayana MaTeMaTH4eCKOro aHaJIu3a

IHocaenoBaTeJILHOCTH

O3HakoMIIEHHE C ITOHSATHEM YHCIIOBOW MOCIIEI0BATEIBHOCTH, CIOCO0AaMH ee
3a/1aHMs1, BEIYUCIICHUSMH €€ YICHOB.

Osnakomnenue ¢ NOHAMuUEM npeoeia nocied08ameIbHOCmu.
O3HaKOMJICHHE C BBIYMCICHHEM CyMMbI OECKOHEYHOT0 YHCIOBOIO psiia Ha
MpUMEpE BBIUYMCICHUS CyMMBbI OECKOHEYHO YOBIBAIOIIEH I'€OMETPHYECKOM
nporpeccun. PemieHne 3amad  Ha npuMeHeHHE (DOPMYJBI  CYMMBI
0eCKOHEYHO yOBIBAIOIIECH reOMETPUIECKOM MPOrpeccun

ITpousBoaHasn " ee
NpUMEeHeHue

O3HaKOMJIEHHE C IOHATHEM IIPOU3BOJHOM.

Wzyuenne u QopMmynupoBaHHEe €€ MEXaHHYECKOTO M T'€OMETPHUYECKOTO
CMbICJIa, M3YyYEHHUE QJIrOpUTMa BBIYMCIICHHS IIPOM3BOJHON Ha NpUMEpE
BBIUMCIICHUSI MTHOBEHHOH CKOPOCTM W  YIJoBOro koddduuuenra
kacaTenbHOU. CoCTaBieHHE YpaBHEHHUS KacaTellbHOM B oOIIeM BHJIE.
YcBoerne mpaBwi  AuQQGEpeHIUPOBAHHS, TAOMUIBI  ITPOU3BOTHBIX
UIEMEHTAapHbIX  (QYHKUMH, mnpumeHenue a1 aAuddepeHnnpoBaHUs
(GyHKIWH, COCTaBICHUS ypaBHEHHs KacaTelbHOW. V3ydeHue Teopem o
CBSI3U CBOMCTB (DYHKIIMM U IPOU3BOJHOM, popmynupoBka ux. IlpoBenenue
C IOMOUIbIO MTPOU3BOJHON HCCIEA0BaHUS (PYHKIMHU, 3alaHHON (POpMYJIIOil.
YcraHoBiIeHUE CBSA3HM CBOMCTB (DYHKIMM U IPOU3BOJHON MO UX IpaduKam.
[IppuMeHeHHe NpPOU3BOAHOM I  PELICHHs 3aJad  Ha HaXOXKICHUE
HauOoJIbIIEro, HAMMEHBILIETO 3HAUSHHsI U Ha HaX0XKJICHHE IKCTpeMyMa

IlepBooOpa3nas U
HHTErpaj

O3HakoMJIEeHME C TMOHSTHEM WHTErpaja U mnepBooOpa3Hou. W3ydenue
MIpaBUJIa BBIYMCIIEHUS epBo0Opa3Hoii U Teopembl HproToHa— JleiiOnuma.
Pemrenue 3agau Ha CBsI3b MEPBOOOPA3HON U €€ MPOU3BOJIHOM, BHIUUCICHUE
nepBooOpa3Hoil /uig AaHHOW (yHKuuu. PemeHue 3ajad Ha NpUMEHEHHE
WHTErpaa Jyis BIYMCICHUS GU3NYECKUX BEJIMYMH U IUIOIIa e

YPaBHeHI/Iﬂ H HEPABCHCTBA

YpaBHeHMS M CUCTEMBbI
YPaBHeHUil
HepaBeHncrBa u cucre-
MBI HEPABEHCTB € IBYyMS
nepeMeHHbIMHU

O3HakoOMJIEHHE C MPOCTEHIIMMHU CBEJCHHUSIMU O KOPHSX airedpanyecKux
YPaBHEHUH, TOHATUSMH UCCIEA0BAHUS YPABHEHUN U CUCTEM YPaBHEHHM.
N3yueHue TeOpUM pPaBHOCUIBHOCTM YPAaBHEHUHM U €€ IPUMEHEHUS.
[loBTOpeHue 3amucu pELICHHs] CTAHJAPTHBIX YpPAaBHEHMM, IPUEMOB
npeoOpa3oBaHusl ypaBHEHUH I CBEIEHUS K CTaHIAPTHOMY YpaBHEHHIO.
Pemrenne  pauMOHANBHBIX,  HWPPALMOHAIBHBIX,  IOKA3aTEebHBIX U
TPUTOHOMETPUYECKUX YpaBHEHMH U cucreM. Vcnosnab30BaHHE CBOMCTB U
rpadukoB QyHKUMHA ISl pemnieHus ypaBHeHHH. [loBTOpeHHE OCHOBHBIX
IIPUEMOB PEILECHUS CUCTEM.

Pemenue ypaBHeHHII ¢ NpuUMEHEHHEM BCEX MPHEMOB (pa3ioXKeHHs Ha
MHOKUTEJH, BBEIEHUSI HOBBIX HEU3BECTHBIX, MOJICTAHOBKHU, IpaduuecKoro
METOa).

Pemenne cucreM ypaBHEHMH C NPUMEHEHHEM pa3IUYHBIX CHOCOOOB.
O3HakoMJIeHHE C OOIIMMH  BOIPOCAMHU  DPELIEHUS HEPAaBEHCTB W
HCIOJIb30BaHUE CBOMCTB U TpaduKoB (PYHKIMNA NPU peIIeHUN HEPABEHCTB.
PemreHne HEpaBeHCTB M CHCTEM HEPABEHCTB C NPUMEHEHUEM pa3JIMYHBIX
CIIOCOOOB.

IIpuMeHeHHEe MaTeMaTHYECKUX METONOB JJIS PELIEHUS COJEPIKaTENbHBIX
3aJad M3 pa3IMyHBIX O0JIacTel HAayKH M MPaKTHKH. VHTeprpeTnpoBaHUe
pe3yIbTaTOB C YY4ETOM PEAIbHBIX OIPAHUYCHUN
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3JEMEHTHI KOMBUHATOPUKHA, TEOPUM BEPOATHOCTEN U CTATUCTHKHA

OcHOBHBIC MTOHATHSA
KOMOUHATOPUKH

N3ydyenne mnpaBuiga KOMOMHATOPUKH ¥ TPUMEHEHUE TIPH PEUICHUH
KOMOMHATOpHBIX 3a4ay. PemieHue KOMOWMHATOpPHBIX 3aJad4 METOJIOM
nepebopa W 1O MpaBWwIy YMHOXEHHUs. (O3HAKOMIIGHHE C TOHSTHSIMH
KOMOMHATOPUKHU: pa3MEHICHUSIMH, COYETAHUAMHU, T[IEPECTAaHOBKAMH U
(dhopMylaMu 1JIs UX BBIYHCIICHUSI.

OObscHeHne M TpuUMeHeHHEe (OpMyN sl BBIYMCICHUS pa3MEUICHH,
MEPEeCTAaHOBOK M COYETaHMM mpu pemeHud 3agad. O3HAKOMJICHUE C
6unomoMm Hprorona u tpeyronbHukoMm Ilackansa. Pemenue mpakTuyeckux
3aJ1a4 ¢ MCIOJIb30BAHUEM MOHSITUN U MPaBUI KOMOUHATOPUKH

DJieMeHTbI TEOPUHU
BEpPOsATHOCTEM

M3ydeHne  KJIaCCHYECKOTO  ONpPEICICHHS  BEPOATHOCTH,  CBOMCTB
BEPOSTHOCTH, TEOPEMBI O CyMME BEpOSTHOCTEH. PaccMOTpeHHe mpuMepoB
BBIUMCIICHUS BEPOATHOCTEN. Perienne 3aau Ha BEIYHUCIIEHUE BEPOSATHOCTEH
COOBITHH

IIpencraBiienne JaHHBIX
(Tabauubl, IMATPAMMBI,

rpaguxn)

O3HakoMieHHME C  IPEACTABICHHMEM  YHUCJIOBBIX  JAHHBIX M HX
XapaKTEePUCTUKAMMU.

Pemenne mnpakTuyeckux 3amad Ha 0OpabOTKY YHCIOBBIX JIaHHBIX,
BBIYMCIICHUE UX XAPAKTEPUCTUK

I'eomeTpusn

IIpsimble ¥ I0CKOCTH
NPOCTPAHCTBA

@opMynMpoOBKa M IPUBEICHUE JO0KA3aTEIbCTB  IPU3HAKOB B3aMMHOI'O
pacmosoKeHusi NpsIMBIX U IIOCKOCTed. Pacno3HaBaHue Ha 4YepTexax u
MOJEJISIX PAa3JIMYHBIX CIIy4aeB B3aUMHOIO pACIOIOXKEHUA MPSAMBIX U
IUIOCKOCTEH, apryMEHTHpPOBaHME CBOMX CyxaeHui. dopmynupoBanue
OINpEIIEICHUM, IPU3HAKOB U CBOWCTB IAPAJUICIIBHBIX U MEPIECHIUKYISIPHBIX
IJIOCKOCTEH, JABYIPAHHBIX W JIMHEHHBIX YIVIOB. BBINOJIIHEHHE MOCTPOCHHUS
YIJI0B MEXKJy IPSMBIMH, IIPSAMON U INIOCKOCTBIO, MEXIY INIOCKOCTSMU I10
ONMCAaHUIO U PAaCIO3HABaHME MX Ha Mojeiix. IIpuMeHeHue npuU3HAKOB U
CBOMCTB DACHOJIOKEHHUS NPSAMBIX M IUIOCKOCTEH IPH PEIICHUM 3aAad.
N300paxxeHne Ha pUCYHKax M  KOHCTPYHpPOBaHHME Ha  MOJEIAX
MEPIEHIUKYISIPOB M HAKIIOHHBIX K IUIOCKOCTH, MPSAMBIX, NapaJlIeIbHBIX
IUIOCKOCTEH, YIJI0B MeEXIy MpsMOM M IUIOCKOCTBIO M OOOCHOBaHUE
ITOCTPOEHHS.

Pemenne 3amay Ha BBIYMCIIEHHE T'€OMETPUUYECKUX BEJINYMH. ONHChIBaHUE
paccTosiHUS OT TOYKM 1O IIOCKOCTH, OT IPSIMOM 1O IIJIOCKOCTH, MEXIY
IIJIOCKOCTSIMU, MEXAY  CKpPEUIUBAIOIIUMUCA  IPSIMBIMH, MEXIY
MPOU3BOJBHBIMU  (urypamu B mpocTtpaHcTBe. DopmynupoBaHue Hu
JIOKa3bIBAaHHE OCHOBHBIX TEOPEM O PACCTOSHUAX (TEOpPEM CYIECTBOBAHUS,
CBOMCTBA).

N300parkeHne Ha yepTexax M MOJENISIX pacCTOSHUS U 00OCHOBaHHE CBOUX
cyxkaeHnid. OmnpeneneHue M BBIYHMCIECHHE PACcCTOSHUKM B MPOCTPAHCTBE.
[Tpumenenue popmMys1 U TEOpPEM INIAHUMETPHUHU IS pEIIeHUs 3a/1a4.
O3HakoMyIeHHE C TIOHATHEM NAPAIIEIBHOTO IPOEKTUPOBAHUSA M €r0
cBoWcTBaMH. Dopmynuposanue meopemvl O RNIOWAOU OPMO2OHATLHOLU
NnpoeKyuu MHO20)20/IbHUKA.

[Ipumenenue Teopun A1 000CHOBAHUS MTOCTPOCHUHN U BEIYUCIICHHH.
ApryMEHTHPOBAaHUE CBOUX CYXKIEHMH O B3aUMHOM PACHOJIOKEHUH
IPOCTPAHCTBEHHBIX (pUTYp

MHoOrorpaHHUKH

Ommcanne o XapakKTCPUCTHKA Ppa3jIndHbIX BHUAOB MHOTI'OTPaHHUKOB,
MIEPEUNCIICHUE UX DJIEMEHTOB U CBOMCTB. M300pakeHre MHOTOTPAaHHUKOB U
BBIITOJTHCHUE IOCTPOCHUA HA I/I306pa)KeHI/I${X 1 MOJCIAX MHOTOT'PaAaHHHUKOB.
BrorunciieHue JHMHEHHBIX DIIEMEHTOB H YIJIOB B  HOPOCTPAHCTBCHHBIX
KOH(UTypalusax, apryMeHTUPOBAHNE CBOUX CYXKJIECHUU. XapaKTepUCTHKA U
U300pakeHUE CCUCHHS, pA38epmKU  MHO20SPAHHUKOS,  BBIUNCIICHUE
momaneid moBepxHocTed. [locTpoeHne mnpocTelmmx ceueHuid Kyoa,
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npu3Mbl, nupamuabl. [IpuMeHenne GakToB M CBEACHUN M3 IIAHUMETPHUH.
O3HakoMJIeHHE C BHJIAMH CUMMETPHM B IPOCTPAHCTBE, (HhOPMyIUpOBaAHHE
ONpEIEICHUN U CBOMCTB. XapaKTEpUCTUKA CHUMMETPUU TEJl BpaILEHUS U
MHOTOTPaHHUKOB. IIprMeHeHne CBOMCTB CUMMETPUU IIPU PEUICHUH 3a4ad.
Hcnonp3oBaHne  NPUOOPETEHHBIX  3HAHMWA IS HMCCIEJOBAHUSA |
MOJICJIUPOBAaHUSI ~ HECIOXKHBIX  3amad.  V3o0pakeHME  OCHOBHBIX
MHOTI'OTPAaHHUKOB U BBIITOJIHEHUE PUCYHKOB 110 YCIOBUSM 3a/1a4

Tesa u noBepxHoOCTH
BpalieHUus

O3HakomieHME C BUAAMU Tel BpalleHHs, (QOPMYJIMpPOBAaHUE UX
onpeneneHuil U cBoicTB. DOpPMYJIMPOBAaHHE TEOPEM O CEUEHHM Ilapa
IUIOCKOCTBIO U IJIOCKOCTH, KacaTelabHOH K cdepe.

XapakTepucTHKa 1 N300pakeHHe Tl BPaLlleHUs, X Pa3BEPTKH, CEUCHUSI.
Pemenue 3a1ay Ha MOCTPOEHUE CEUEHM, BBIUMCIIEHUE JUIMH, PACCTOSHUM,
yriaoB, Iomaned. IlpoBeneHue [OKa3aTeNbHBIX PACCYKIACHUN IIpU
peweHny 3a1a4. [IppumeHeHne cBOMCTB CUMMETPUM IIPU PEIIEHUH 3a7a4 Ha
Tella BpauleHus, KoMOuHanuioo Ten. M3o0pakeHrne OCHOBHBIX KPYTJIBIX TEl
U BBIIIOJHEHHUE PUCYHKA IO YCIOBHUIO 33J]auu

HN3mepenus B reomeTpuu

O3HakomJIeHME C MOHATHSAMU IUIomagd U o00beMa, aKCHOMaMu U
CBOMCTBAMH.

Pemenne 3a1a4 Ha BBIYKMCIICHUE TUIOIIA/ICH IUIOCKUX (HUTYp C IPUMEHEHUEM
COOTBETCTBYIOIINX (opMyn U (aKTOB W3 TUIaHUMETpHH. M3yuenune Teopem
O BBIYMCICHMH OOBEMOB IPOCTPAHCTBEHHBIX TEJ, pEIICHHE 3aJad Ha
npuMeHeHne (GopMmyn BbUUCIEHUST 00bemMoB. M3yuenwe Qopmyn s
BBIYHCIICHUS IIOMIAAeH TOBEPXHOCTEH MHOTOIPAaHHUKOB U TEJ BPAILCHHUS.
O3HaKOMJICHHE C METOJOM BBIYUCIICHHS IUJIOMIATU TOBEPXHOCTH CQEpHI.
Pemenne  3amay Ha  BBIUMCICHHME  IUIOMIAJICH  TOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJ

KoopauHatsl 1 BEeKTOPbI

O3HakoMiIeHHE C MOHATHEM BekTopa. l3ydeHue IeKapTOBOM CHUCTEMBI
KOOPJMHAT B MTPOCTPAHCTBE, MOCTPOCHHE MO 33JaHHBIM KOOPJAHMHATAM TOYEK
U IUIOCKOCTEM, HAXOXKJICHHE KOOpAMHAT ToueK. HaxokneHue ypaBHEHHM
OKPY>KHOCTH, cCQepbl, IUIOCKOCTH. BbluuciIeHUE pPAaCCTOSHUM MEXITY
TOYKAMMU.

N3ydyeHue CBOMCTB BEKTOPHBIX BEJIIMYMH, MTPABHI PA3JI0KEHUS BEKTOPOB B
TPEXMEPHOM INPOCTPAHCTBE, MPABUI HAXOXKIAEHUS KOOPAMHAT BEKTOpPA B
MPOCTPAHCTBE, MPABUJI AEUCTBUM C BEKTOPaMU, 3aJaHHBIMUA KOOPIMHATAMM.
[Ipumenenne Teopun pU peLICHUH 3a1a4 Ha JEUCTBUS C BEKTOPaMU.
N3ydeHue ckaasipHOro NPOM3BEACHUS BEKTOPOB, BEKTOPHOIO YpPABHEHHS
NpAMOM UM IUIOCKOCTH. lIpuMeHeHue Teopuu npu pELIEHUMH 3a7ad Ha
JICUCTBUA C BEKTOPAaMHU, KOOPJAUHATHBIN METOJI, MPUMEHEHUE BEKTOPOB ISl
BBIYMCIICHUS] BEIMYMH YIJIOB M paccrossHuil. (O3HakomJieHHEe ¢
JIOKa3aTelIbCTBAMU TEOPEM CTEPEOMETPUHA O B3aMMHOM PaCIOJIOKEHUU
MPSAMBIX U INIOCKOCTEMN C UCITOJIB30BAaHUEM BEKTOPOB
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7. YHEBHO-METO/INYECKOE N MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOI'PAMMBbI YYEBHOU JUCIHUIIVIMHBI «<MATEMATHUKA»

OcBoeHue mporpaMmbl yuyeOHOW AMCHUIUIMHBI «MartemaTukay MpeArnosaraeT Hajauuue y4eOHOro kabuHeTra
«MareMaTuka», B KOTOPOM HMMEETCS BO3MOXKHOCTh OO0ECHEYNTh OOYYarOIMMCS CBOOOJHBIM JIOCTYI B
HuTepHer Bo BpeMs yueOHOTO 3aHITHS U IEPUOJ BHEYYEOHOM e TEIbHOCTH.
[Tomemnienne kabuHeTa JOJDKHO YIOBIETBOPATH TpeOoBaHuAM CaHUTAPHO-IMHIEMHOIOIMYECKUX MPABUI U
HopmatuBoB (CanlluH 2.4.2 Ne 178-02) m OBITh OCHAIICHO THUIOBBIM OOOPYIOBAaHHEM, YKa3aHHBIM B
HACTOSIIIMX TPEOOBAHHUAX, B TOM UYHCJIE CHEIHMATM3MPOBAHHON yueOHOW MeOenbl0 M cpelcTBaMHu OOyudeHHs,
JOCTATOYHBIMHU JUISI BHITIOJTHEHUS! TPEOOBAHUN K YPOBHIO MMOATOTOBKH 00Y4aIOIINXCSI.
B cocraB yueOHO-METOIMYECKOTO U MaTepUaTbHO-TEXHUYECKOTO OOecledeHHs] MporpaMMbl y4eOHOit
TUCIUILTAHBI «MaTteMaTuka» BXOMISIT:
* HarsaHble MOCOOUsl (KOMIUIEKTHI Y4YeOHBIX TaOJMIl, IUIaKaToB, MOPTPETOB BBIJAIOLINXCA YYEHBIX-
MaTeMaTHUKOB U JIp.);
* HH(pOPMALIMOHHO-KOMMYHHUKATUBHBIE CPEJICTBA;
* 5KPaHHO-3BYKOBBIE MIOCOOUS;
* KOMITJIEKT TEXHUYECKOW JOKYMEHTAI[MU, B TOM YHMCJIE Macropra Ha CpeAcTBa 0O0YUYEeHHsI, MHCTPYKLUU MO UX
HCIOJIb30BAaHUIO U TEXHUKE O€30MacCHOCTH;
* OMOIMOTEUHBIN (OHI.
B Oubnmoteunsii GoHA BXOAAT yueOHHKH, ydeOHO-MeToamueckue KoMiuiekTol (YMK), oGecneunBaromue
OCBOEHHUE y4eOHOM AUCIUIINHBI «MaTemaTukay, peKOMEHI0BaHHbIE WIH JTOMYIIEHHBIE JIJISl UCIIOJIb30BAHUS B
poeCCHOHATIBHBIX 00pa30BaTENbHBIX OPraHU3aUIX, PEATH3YIONIMX 00pa30BaTEIbHYIO IPOrpaMMy CPEIHETO
obmero oopazopanus B npeaenax ocoenust OITOIT CITO Ha 6a3e 0cCHOBHOTO 00111eT0 00pa30BaHMS.
bubmmoreunsiii  (GoHA MOXKET OBITH JOIMOJHEH OHHIMKIONEAWSIMHU, CIPABOYHUKAMH, HAYYHOH, Hay4HO-
MOIYJISIPHOM U APYTOM JIMTEPATYPOU 110 MaTeMaTHUKE.

Peanuzanus TUCHMIUIMHBI TOJKHA 00ECIIEYNBATHCS NENAarorMYecKMMH KaJpaMy, UMEIOIIMMH BhICIIEe
npodeccuoHallbHOe 00pa3oBaHUE.

Peanuzanus aucuumiuunsl «MateMaTHKay 10JKHA 00eCeunBaThCs yueOHO-METOINYECKOM TOKyMEeHTalueH:

- Ilpukazom MunucrtepctBa oOpasoBanust U Hayku P® ot 17.05.2012 Ne 413 «OO0 yTBep)KaeHUU
(benepaabHOro rocyAapCTBEHHOr0 00pa30BaTEIbHOIO CTaH1apTa CPEAHEro 00IIero 00pa3oBaHMs»;

- [Ipuxazamu MunucrepcrBa obpazoBanust U Hayku P® ot 29.12.2014 Ne 1645, 31.12.15 Nel578 ,
29.06.2017 Ne 613 «O BHecenuu usaMmeHeHuil B [Ipuka3z MunuctepcrBa oOpa3oBaHus U Hayku Poccuiickoi
®enepanun ot 17.05.2012 Ne 413 «*“O06 yrBepxkaeHUU (PeneparbHOTO TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa CpeHero oO0IIero o0pa3oBaHus »;

- [Tucemom JlemapraMmeHTa rocyaapCTBEHHOM MOJUTUKU B CPepe MOATOTOBKH pabOUnX KaIpoB
u JII1O MunucrepctBa obpasoBanus u Hayku P® ot 17.03.2015 Ne 06-259 «PexoMmeHaanuu 1o opraHu3aluu
MOJIYYeHUsI CPEeIHEro oO0miero obpa3oBaHUsl B TpeAesiax OCBOCHHS 00pa30BaTEIbHBIX MPOTPAMM CPEIHETO
npodeccCHOHATBLHOIO 00pa3oBaHMsl Ha 0a3e OCHOBHOTO 0O0LIero oO0pa3oBaHUs C Y4eTOM TpeOoBaHMMA
(dbenepaibHBIX  TOCYJAPCTBEHHBIX 00pa30BaTENbHBIX CTAaHAAPTOB W  MOJy4daeMoill mpodeccuu  uiu
CMELUAIBHOCTU CPEIHEro NpOoQecCHOHAIBHOI0 00pa30BaHUAY;

- IlpumepHoii mnporpammoil mo ydeOHON sgucnuminHe «Marematuka: anrebpa U Haudana
MaTEeMaTHYECKOr0 aHAJIN3a; TEOMETPHSI» s MPO(EeCCHOHAIBHBIX 00pa30BaTEIbHBIX OpraHU3aINi
(Pexomenoosano @edepanbHvim 20Cy0apCcmeeHHbIM A8MOHOMHBIM YupedcoeHuem «Dedepanvublii UHCMUmMym
paszsumusi oopasoganusny (PI'AY «DHUPOy) 6 xauecmee npumepHol npozpammvl 015 peanu3ayuu OCHOBHOU
npogheccuonanvroli obpazosamenvrol npocpammul CIIO Ha 6aze ocHo8HO20 00We2o 0b6pazoeanus ¢
noJayuenuem cpeonezo obwezo odopaszoeanus Ilpomoxon Ne3 om 21 uwona 2015 2. Pecucmpayuoumwiii Homep
peyenzuu 377 om 23 utonn 2015 o. PI'AY «DUPOy);

- Paboueii nporpamMmoii o yueoHoi nucuuminae «MaremaTHka;

- [lepciekTUBHO - TEMaTUYECKUM IJIAHOM 10 yueOHOU qucuuminHe «MaTtemaTukay;

- KoMIiekToM KOHTpOJIBbHO- U3MEPHUTENBHBIX MAaTEPUAIOB M0 YUeOHOU nquciurinie «MaTeMaTHKay;

-  MeTonuueckuMu PEKOMEHIANUSAMH TI0 O0ECIEUEeHHUI0 CaMOCTOSTEIIbHOW paboThl  ydeOHOU
TUCIUIUTAHBL «MaTteMaTuka.

Peanuzarus yueObHol aucturummabl «MaTeMaTrHKay OCYIIECTBISETCS Ha TOCYIapCTBEHHOM si3bike Poccuiickoi
denepanuu.
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NudopmanuonHoe odecrieueHue

Jlnst cTyaeHToB

A6oynnuna K.P., Myxamemounosa P.I". Matematuka. Yueonuk mis CI10 — M., 2021

Aoueamos A.3., Maxapos I1.B., Cemenosa H.B., [lamuan @.JI. Maremaruka. J{uddepeHnmaibHoe HCUUCICHUE.
U.I. ®yHKIIMK OTHOW HE3aBHCHMOU MepeMeHHO. YueOHoe mocodue — M., 2021

Aoueamos A.D., Maxapos I1.B., Cemenosa H.B., Jamuan @.JI. Matematuka. aTerpansnoe ncuucienue. Y.1.
Heomnpenenennsiit naTerpan. Yueonoe nocooue — M., 2020

bonooypuna U.11., Ompuisanxkuna T.M., Apanosa O.C., Ozypyosa T.A.]luckpeTHas maTremaTika. Y 4eOHOe
nocobue mis CITO — M., 2020

Toprowxkun A.I1. Marematuka. YaeOHoe mocooue — M., 2019

Hoeax E.B., Pazanosa T.B., Hoseax U.B. Beiciias matematuka. Anrebpa. Yueonoe nocodue mis CI1O — M.,
2019
Xycaunos A.A. JluckpetHas matemaTtuka. Y4ueoHoe nocoodue mis CIIO — M., 2019

s mpenonasaresieii

bawmaroe M. M. MaremaTtuka: KH. IJIs IPeroaaBaress: MeTo1. mocodue. — M., 2019
Bbawmakos M. U., L{vicanos L1I. 1. Metoaudeckoe mocodue mist noaroroBku k EI'D. — M., 2019.
HNuTepHeT-pecypceb:

1. Becepoccuiickue unrepuer-oaummuaznsl. - URL: https://online-olympiad.ru/

(mara obpamenus: 12.07.2021). - TekcT: 3JeKTPOHHBIH.

2. Enunas kosuiekius nupoBeIx 00pazoBaTeabHbIX pecypcos. - URL: http://school-collection.edu.ru/ (nara
obparmienusi: 08.07.2021). - TekcT: 27€KTPOHHBIH.

3. Undopmannonnas cucrema «EqmHoe okHO focTyma kK o0pa3oBareiabHbIM pecypcamy». - URL:
http://window.edu.ru/ (mata oopamenus: 02.07.2021). - TeKCT: SIEKTPOHHBII.

KubepJlennnxka. - URL: http://cyberleninka.ru/ (nata ooparenus: 12.07.2021). TekcT: 31eKTPOHHBI.

4. MunmctepcTBO 00pa3oBaHus U Hayku Poccuiickoit denepanuu. - URL: https://minobrnauki.gov.ru/ (nara
obpamienusi: 01.07.2021). - TekcT: 2MeKTPOHHBIH.

5. Hayunas snektponnas oubnuoreka (HOB). - URL: http://www.elibrary.ru (nara oopamenus: 12.07.2021). -
TekcT: 2eKTpOHHBIN.

6.0TkpeITHIH KOJIIeK. MaremaTuka. - URL: https://mathematics.ru/ (mara o6pamenus: 08.06.2021). - Tekcrt:
JJIEKTPOHHBIN.

7.IToBTopuMm matematuky. - URL: http://www.mathteachers.narod.ru (nata obparenus: 12.07.2021). - Tekct:
3JIEKTPOHHBIN.

8.CrpaBovHHK MO MaTeMaTHUKe a7 MKoIbHUKOB. - URL: https://www.resolventa.ru/demo/demomath.htm (mata
oOpamenusi: 12.07.2021). - TekcT: 37eKTPOHHBIH.

9. Cpennsis MaTeMaTHueckast HHTepHeT 1mkoia. - URL: http://www.bymath.net/ (nara oopamenus: 12.07.2021).
- TekcT: 3JeKTPOHHBIH.

10. denpepanbhebiii nopran «Poccuiickoe oopazoanuey. - URL: http://www.edu.ru/ (nara obpamenus:
02.07.2021). - TeKCT: 37EKTPOHHBIH.

11.denepanbHblii IeHTp HHPOPMAIIMOHHO-00pa3oBaTeNibHbIX pecypcoB. - URL: http://fcior.edu.ru/ (nara
obpamenusi: 01.07.2021). - TekcT: 37eKTPOHHBIA.
IIporpammHoe o0ecnieyeHue

1. 7-zip GNULesser General Public License (cBo6omHoe mporpaMMHOe oOecrieueHre, He OTPaHUYCHO,
OeccpoyHO).
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https://www.iprbookshop.ru/99917.html
https://www.iprbookshop.ru/116937.html
https://www.iprbookshop.ru/116937.html
https://www.iprbookshop.ru/116938.html
https://www.iprbookshop.ru/116938.html
https://www.iprbookshop.ru/91863.html
https://www.iprbookshop.ru/91863.html
https://www.iprbookshop.ru/83654.html
https://www.iprbookshop.ru/87795.html
https://www.iprbookshop.ru/86136.html
http://school-collection.edu.ru/
http://window.edu.ru/
http://cyberleninka.ru/
https://minobrnauki.gov.ru/
http://www.elibrary.ru/
http://www.mathteachers.narod.ru/
http://www.bymath.net/
http://www.edu.ru/
http://fcior.edu.ru/

Hutepuer 6paysep Google Chrome (6ecrutatHoe mporpaMMHOE o0ecriedeHre, He OTpaHuveHO,
0OeCcCpovHO).

Omneparmonnas cuctema Microsoft Windows 10 (zmor. Ne23—AD®/223-D3/2019).
[Maker nporpamm Microsoft Office Professional Plus (mor. Ne23—AD®/223-03/2019).

K-Lite Codec Pack — ynuBepcaibHblii HAOOp KOJACKOB (KOIHUPOBIIMKOB-IEKOAMPOBIIUKOB) U YTHJIUT
JUIS TIpOCMOTpa ¥ 00paboTKu aynuo- U BuaeodaiiioB (OecraTHOe MporpaMMHOE oOecredeHue, He
OTpaHUYEHO, OECCPOYHO).

WinDjView — nporpamma ais mpocmotpa ¢aitioB B popmate DJV u DjVu (cBoOoHOE TporpaMMHOe
obecrieueHne, He OrPaHUICHO, OECCPOUHO).

Foxit Reader — mpukiiagHoe mporpaMMHOE oOecrieueHre ISl MPOCMOTpa 3JIEKTPOHHBIX JJOKYMEHTOB B
crangapte PDF (6ecruiaTHOE mporpaMmHoe o0ecriedenne, He OrpaHuieHo, OECCPOUHO).
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8. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHHUSA JUCLHUIIJIMHBI

Kontponb u orieHKa pe3yabTaTOB OCBOSHUS ITUCLUMILIMHBI OCYLIECTBISETCA MPENoJaBaTeieM B Ipolecce
MPOBEJCHUS TPAKTHUUECKUX 3aHATHI, a TakXe BBIMOJHEHUS OOY4YaloIUMUCS WHAMBHUIYAIbHBIX 3aJaHUi,
MIPOEKTOB, UCCIIEAOBAHUIM.

JI1s TeKyIIero KOHTPOJIS M IPOMEKYTOUHOM aTTecTanuu co3nad ¢Goua oneHoYHbIx cpencts (POC). DOC
BKIIIOUAET B CeOS KOHTPOJHHO-U3MEPUTEIBHBIE MATepUANbl, TNpPEAHA3HAYCHHBIC IS ONpeAcICHUs
COOTBETCTBUSl (WJIM HECOOTBETCTBHS) WHIUBUAYaIbHBIX OOpPa30BAaTEIbHBIX JOCTH)KEHUH OCHOBHBIM
MOKAa3aTeNsIM OLEHKU Pe3yIbTaTOB MOATOTOBKH.

OcHOBHbIE NOKA3aTeJIN OIIEHKH Pe3yJabTaTa

JInunocTHbIE

Pesynbratrom (GOpMUPOBAHUS TUYHOCMHBIX VUEOHBIX VHUBEPCANbHLIX Oelicmeull  CIEIyeT

CUUTATh:

1. NOJ0KUTENbHOE OTHOLIEHUE K 3aHATUAM

2.popMupoBaHME  LIEHHOCTHBIX  OpUEHTAUMH  (CaMOperynsinus,  CTUMYJIMPOBAHUE,
JTOCTHXEHHUE U JIp.)

3. (hopmMupoBaHHe MaTEMaTHUECKOW KOMIIETEHTHOCTH

MeTtanpeamMeTHbie

Pesynbratom (hopMHUpOBaHUS nO3HABAMENbHLIX Y4eOHLIX YHUBEPCANbHBIX Oeticmautl OyIyT

SIBJIATHCS. YMCHUSI:

1. IPOU3BOJIBHO U OCO3HAHHO BJIa/I€Th OOLIUM MPUEMOM PEILICHUs 3aa4

2. OCYIIECTBIISATH IOMCK HEOOXOAUMON MH(POPMAITUH JIJIS BBITOJTHCHUS YISOHBIX 3aIaHUN

3. UCHONB30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA, B TOM YHUCJIE MOJEIW M CXEMBbI s
perieHust yueOHbIX 3a/1a4

4. OpUEHTUPOBATHCA Ha pasHOOOpa3ue crocoOOB peleHus 3a1au

BJIa/IETh OOLIMM MPUEMOM pEIICHUs YUeOHbIX 3a1a4

6. OCYIIECTBISATh pACIIMPEHHBIH TOUCK HWHGOPMAIMU C UCIHOJIb30BAHUEM PECYpCOB
OubIMOTeKH

7. co3iaBaTh U MPeoOPa3OBHIBATH MOJIENN U CXEMBI JIJISl peIIeHHs 3a/1a4

o

OCHOBHBIM KpUTEpHEM C(HOPMUPOBAHHOCTH KOMMYHUKAMUGHBIX —YYEOHbIX YHUBEPCATbHBIX
Oeticmeuti MOXHO CUUTaTh KOMMYHUKATHBHbBIE CIIOCOOHOCTH 00YYaroIIerocs, BKIIOYAIOIINE
B ce0st:
1. ;xenaHHWe BCTyNaTh B KOHTAKT C OKPY>KAIOIIUMHU
2. 3HaHWE€ HOPM U TPaBUJ, KOTOPHIM HEOOXOJUMO CJEeI0oBaThb IpH OOLIEHUH C
OKpYXKaroIUMH
3. yMeHue OpraHu3oBaTh OOIlEHHE, BKIIOYAIOIIEEe YMEHUE CIylIaTh COOECeTHUKA, YMEHUE
SMOLMOHAIBHO CONEPEeKNUBAaTh, YMEHHE peIlaTh KOH(DIUKTHBIE CUTYallud, yMEHUe
paboTaTh B rpymnmne
4. cOTpyIHMYaTb C TOBapHILAMHU IpU BBIIOJHEHUM 3aJaHUN B Iape: yCTaHaBIMBaTb U
coOiroaaTh 04epEAHOCTh AEUCTBUN, CPAaBHUBATD
MOJTyYeHHbIE Pe3yJbTaThl, BHICIYIIMBATh MapTHEPa, KOPPEKTHO COOOLIaTh TOBapUILy 00
omunoKax
5. 3a1aBaTh BOIPOCHI C LENbIO MMOJyYEHHUS HYKHONH HHPOPMALIUU
6. OpraHM30BBIBATH B3AUMOIPOBEPKY BHIOJHEHHOW pabOThI
7. BBICKA3bIBaTh CBOE MHEHHE PU OOCYKJIEHUH 3a/1aHUs

Kputepusimu chopMHpOBaHHOCTH y yUaIIETOCS pe2yiayuu CBOEH eATEeNbHOCTH MOXKET CTaTh

CIIOCOOHOCTB!

1. oTcnexuBaTth 1eb Y4eOHOU e TEeNbHOCTH U BHEYUYE€OHO! (IIPOEKTHAs AESITEIbHOCTD)

2. TUIAHUPOBATh, KOHTPOJIMPOBATH U BHITIOJHATH ACUCTBHUE 10 3alaHHOMY 00pasily, IpaBuiy,
C MCTIOJIb30BaHUEM HOPM

BBIOMPATH CPEICTBA JIJIsl OpraHU3alMy CBOETO TOBEICHHUS

a/IeKBaTHO BOCIIPUHUMATh yKa3aHUS Ha OIIMOKH U UCIIPABIIAThH HailIeHHbIE OMINOKH

OLIEHUBATh COOCTBEHHBIE YCIIEXH B BRIYMCIUTEIHHOMN 1EATEIbHOCTH

IUTAHUPOBATh LIaru 1o YCTPaHEHUIO IPoOesIoB

o gk w

IIpeamerHsbie
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Paznen 1.
Anrebpa 1 Hauana
MaTeMaTU4ecKoro
aHaIn3a

B pesynbrare usydenus pasnena, o0ydaronecs J0KHbl YMETh!

1. BBIMONHATH apu(METHUECKUE NEHCTBHS HAJ| YHCIaMH, COYETas yCTHbIE M MHCbMEHHBIC
IIPUEMBI,

HAXOJUTh NMPUOJIMKEHHBIC 3HAUCHHSI BEJIMYMH U TIOTPEIIHOCTH BBIUYMCICHUH (a0COMIOTHAS
OTHOCHUTEJIbHAs), CPABHUBATH YKMCIIOBBIC BBIPAKEHUS, IMOJIb30BATHCS OLIEHKOM M IMPUKUIKON
IIPU IPAKTUYECKUX pacueTax.

2. onpenensaTh 3HAYeHUE (PYHKIUHU [0 3HAYCHHIO apryMEHTa INpH Pa3IMYHbIX CIOCO0ax
3agaHus (PyHKIUH, CTPOUTH IpaduKku GYHKIUN y = €OS X, y = sin X, y = tg X (110 To4Kam); 1o
rpaduKy Ha3bIBaTh IPOMEXKYTKH BO3pacTaHus (yObIBaHMs), NPOMEXKYTKH IOCTOSIHHBIX
3HAaKOB, HauOoJblllee U HauMEHblIee 3HaYeHUs (QYHKLUUH y = COS X, Yy = Sin X; HaXOJUThb
o0JIacTH OIpeneNeHus] M 3HA4YeHUH (QYHKUMH, HAXOOUTh TOYKH IepecedyeHus: rpaduka
(GYHKIMU C OCAMH KOOpIAMHAT, ONpENENsATh, Kakue U3 JaHHbIX (YHKLUH YEeTHbIE, Kakue
HEYETHBIC; IPUMEHATh  CBOMCTBA  NMEPHOAMYHOCTH  TPUTOHOMETPUYECKMX  (DYHKIMA
JUIsL  TIOCTpOeHHS TpadukoB; CTpouTh Tpaduku ¢yHkmmii y = mf(x), y = f(kx),
rapMOHUYECKUX KOJICOAHUH; OMMUCHIBATH 1O TpaduKy U B MPOCTEHIINX CIydasx mo Gpopmyie
NOBEJICHUE M CBOWCTBA (YHKUMH, HAXOAWUTh MO Tpapuky QyHKUUMM HauOoJbIIME U
HAaMMEHBIINE 3HAYCHHUS; PEIIaTh YPABHEHUS, MPOCTEHIINE CHCTEMbI YPaBHEHUH, HCIOIB3YS
cBOicTBa (DyHKIUH U UX TPadUKOB.

3. pemars MpOCTEUIINe TPUTOHOMETPHUECKUE YPABHEHUS, UX CUCTEMBI, a TAK)KE HEKOTOPBIC
BUJIBl TPUTOHOMETPUYECKUX ypaBHEHUH (KBaJgpaTHblE OTHOCHTEIBHO OAHOM U3
TPUTOHOMETPHUYECKUX (DYHKIHMIA, OJHOPOIHBIC YpPAaBHEHHS TIIEPBOM M BTOPOH CTENEHHU
OTHOCUTEJIBHO COS X M Sin X); pelaTbh MPOCTEHIIME TPUTOHOMETPUYECKHE HEpPaBEHCTBA;
MCTIOJIB30BATH JIJISl MPUOJMKEHHOTO PEIICHUs] YPaBHEHUH U HEPAaBEHCTB Ipa)MueCKUil METOI;
n300pakaTh Ha KOOPJMHATHOM IMJIOCKOCTH MHOXKECTBA PEIIEHUH MPOCTEHIINX YpaBHEHUN U
UX CHUCTEM.

4. TIpOBOAWUTH IO U3BECTHBIM (opMylaM M MpaBwiaM IpeoOpa3oBaHHsl OyKBEHHBIX
BBIPQKECHUH, BKJIIOYAIONIMX TPUTOHOMETPUYECKHE (DYHKIMHU; BBIUYUCIATH 3HAYCHUS
OYKBEHHBIX BBIPAKEHUH, OCYIIECTBISISI HEOOXOAMMBbIE MOJCTAHOBKM M IpeoOpa3oBaHuUs;
WCTIOJIh30BATh pa3u4YHbIe TPUTOHOMETPHUYECKHUE bopmyIbr ISt pereHus
TPUTOHOMETPUUECKUX YPaBHEHUH.

5. BBIYHCIATH MMPOU3BOIHBIC DJIEMEHTAPHBIX (D)YHKIIMIA, HCIIONB3YsI CITPABOYHBIE MAaTEPHAIIBI;
HCCIIeI0BaTh B MPOCTEHIIMNX CIydasiX (yHKIUU HA MOHOTOHHOCTh, HAXOAUTh HAUOOJIbIINE U
HaMMEHBIINE 3HAYCHUsT PYHKIUH, CTPOUTH TpadMKi MHOTOUIICHOB M MPOCTEHIITNX
panMoHaNbHBIX (DYHKIMH C UCIIOIB30BAaHUEM allapara MaTeMaTHYeCKOro aHaIu3a.

6. BBIYUCIISITE TIEPBOOOpA3HBIC AJIEMEHTApHBIX (YHKIWH, WCIONB3Ysl CIIPAaBOYHBIE
MaTepHabl;

BBIUUCIIATH B MMPOCTEHIINX CITydasX IUIOMIAN C UCTIOIh30BAHUEM ITEPBOOOPA3HOM.

7. packiaJbpIBaTh BEKTOP IO JABYM HEKOJUIMHEAPHBIM BEKTOpaM, IO TPeM HEKOMILIaHApHBIM
BEKTOpaM;

pemiaTb reOMETpUYECKHe 3aJayd, ONMUpasChb Ha M3Y4YEHHblEe MpaBUia, MPUMEHSISA
anredbpanveckuil anmapar;

UCMOJb30BaTh TPHU PEIICHUH CTEPEOMETPUYECKHX 3a/Jad IUIAaHUMETpHUYecKue (akTel U
METOJIBI;

MIPOBOJIUTH JIOKa3aTeIbHbIE PACCYKICHUS B XO/I€ PELICHUs 3a/1au.

8. BBIYHCIISITh KOOPAMHATHI BEKTOPA B MIPOCTPAHCTBE; BEIUMCIIATH CKATSIPHOE MTPOU3BEICHNE B
KOOp/IMHATAX; BBIYUCISTH PACCTOSTHUE MEXIY JByMsI TOUKaMH B IPOCTPAHCTBE; 3alMChIBATh
ypaBHeHHE c(epsl W IUIOCKOCTH; TPHMEHSATh TP PEIIeHHH CTEPEOMETPHUYECKIX
KOOP/JMHATHO-BEKTOPHBIM METOJ JJs BBIYMCICHHUS OTHOILEHHWH, PAaCCTOSHUN U YIJIOB;
WCTIOJB30BaTh TIPU PEIICHUH CTEPEOMETPUYECKHX 3a/ad IUTAaHUMETpHUecKue (akTel u
METO/IbI; MPOBOAMTH JOKA3aTENIbHBIE PACCYXKICHUS B X0JI€ PEIICHUS 3a/1a4.

9. MPHUMEHSTH ONpEeNICHIS KOPHS B apru(PMETHIECKOTO KOPHSI N-0i CTETIeH! U3 YHcia a JUis
MPOCTEUIINX BBIYMCICHUIN; TIPEACTABIATh apu(PMETHUECKUI KOPEHb N-0i CTETeH! U3 Yuclia a
B BUJIE CTETIEHU C pallUOHAJIBHBIM ~ IIOKa3aTeleM, CTEeNEeHH C JApOOHBIM  IOKa3aTeleM
B BUZe apu(METHUECKOro KOpHsS M3 YHUCIA; NMPOBOAMUTH MO HM3BECTHHIM (opMynam u
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IpaBUIaM IpeoOpa3oBaHMsl OyKBEHHBIX BBIPQXKECHUH, BKJIIOYAIOUIMX CTENEHHU, pPaJHUKalbl;
BBIUUCIIATh 3HAUEHUS] YUCIOBBIX M OYKBEHHBIX BBIPQKEHUH, OCYIIECTBIISAS HEOOXOAUMBIE
MOJICTAHOBKM M TpeoOpa3oBaHMsl; peLIaTh MpOCTeHIlIne HppalMoOHAIbHbIE YpaBHEHMS.
Crpoutph rpaduku creneHHbIX (QYHKIHIA; MPUMEHATh MPOU3BOIHYIO CTEIICHHON (YHKIIUHU K
UCCIIEIOBAaHUIO (DYHKLMH; HPUMEHSTH HEpBOOOPA3HYI0 CTENEHHON (DYHKIUH K
BBIUUCIICHUIO ONPEIeNICHHBIX HHTETPAIOB U IJIOUIACH COOTBETCTBYIOIIUX (DUTYD.

10. ctpouth rpaduKd IOKa3aTeJbHOW U JorapuMUUEcKod  (QYHKUMH  CHAHHBIM
OCHOBAHME;

OINUCBIBAaTh MO IpaduKy M B NPOCTEHIIMX CilIydasx o (opMmyse IHOBEICHHE M CBOWCTBA
[0Ka3aTeabHON M JlorapuMUUecKod (DyHKIMIA; BBINOIHATE NpeoOpa3oBaHMs MPOCTEHIINX
BBIPQKEHUH, BKIIOYAIONIMX  apu(METHUECKUE  OINepalud, a TakkKe  OINepaluio
Jorapu(MUpPOBaHUS; pelIaTh OKa3aTelIbHbIE, JJorapuMuyeckre ypaBHEHHsI 1 HEPABEHCTBA,
MPOCTEUIIINE CUCTEMBI YPAaBHEHHIA, HECTIOKHBIE YPABHEHUS 1 HEPABEHCTBA, CBOJIUMBIC K HUM.
pelaTh ypaBHEHMs], IPOCTEHIINE CUCTEMbI YPaBHEHHM, HCIIONIb3Ysl CBOMCTBA (DYHKIMH M UX
rpadMKoOB; MPUMEHATh  IPOM3BOJIHBIC  IOKA3aTENbHOH, Jorapupmuueckor  (QyHKIHHA
K MCCIEIOBAHUIO (DYHKIUI; HNPUMEHATH MEepBOOOpa3HbIE K BBIYHUCICHUIO OIPEAEICHHBIX
MHTETPAJIOB U IUIOMIA/IeH COOTBETCTBYIOIIUX (PHUTYD.

11. pemaTh mnpocTediine KOMOWHATOpHBIE 3aJayd METOJOM Iepedopa, a TaKxke ¢
WCTIOJb30BAHUEM H3BECTHBIX (DOPMYJ; BBIUUCIATH B IMPOCTEHIINX CIIydasX BEPOSTHOCTU
COOBITHI Ha OCHOBE IOJICUETA YHCIIa UCXO0B.

12. pemaTh panMoHaIbHBIE, TOKA3aTEIbHBIC U JOrapru(MUUYECKIE YPAaBHEHHS 1 HEPABEHCTBA,
[IPOCTENIINE UPPALMOHATIBHBIE U TPUTOHOMETPUYECKHUE YPAaBHEHHUS, UX CUCTEMBbI; COCTABIIATh
YpaBHEHHsSI ¥ HEPABEHCTBA TI0 YCIOBUIO 337a4M; UCIIOIB30BaTh ISl IPUOIMKEHHOTO
peleHys ypaBHEHUH U HEPaBEHCTB rpagpuueckuil MeTo]; n300paxarb Ha KOOPAMHATHON
IIJIOCKOCTH MHOKECTBA PENICHUM IPOCTEUINNX YPAaBHEHUH U UX CUCTEM.

B pesynbTare nzyuenus paszena, 00ydaromuecs J0JKHbBI 3HATh:

1. onpenenenus paauaHa, CUHyca, KOCUHyca U yria o, Kak OpAMHAThI U a0dciucchl Touku P
€IMHUYHOM OKPY)KHOCTH COOTBETCTBEHHO, MOHATH (PYHKIMI CHHYyca, KOCUHYyCa, TaHT€HCa,
KOTaHI'€HCa,

OIpeJieJIeHue MNEepUOJUYecKO (YHKIMM, HAaUMEHBLIETO TMOJO0XKHUTEIBHOIO Nepuoja s
(GyHKIUI CUHYC, KOCHUHYC, TAHT'€HC, KOTAHT'€HC.

2. ompezeNeHus apKKOCHHYCa, apKCHHYyCa, apKTaHI'€HCA, apKKOTaHreHca yucia; (GopMysibl
pelIeHnii MpoCTeNINX TPUTOHOMETPUUECKUX YPaBHEHUH oS X = a, sin X = a, tg X = a, ctg X
= a, COOTHOLICHUS apKKOCHUHYCA, ApKCUHYCA, apKTAaHI€HCa, apPKKOTAaHICHCA.

3. (opmybl, CBSA3bIBAIOLINE TPUTOHOMETPUUECKHE (DYHKIIMU OJTHOTO U TOTO YK€ apryMEeHTa!

; _siux . _cnsxi (to )7 = 1 14 (ctgx)? = 1
FX= oz’ “9*% Gmx’ thgx " (cos]ix)?’ tlctgx "~ (sinlx)]2°

(sinx)® + (cosx)* =1

(bopMyIIbl, cBA3bIBAIONINE (YHKIIMK apTYMEHTOB, U3 KOTOPBIX OJIMH BJABOE OOJIbINE APYIOTO,
(bOpMyIIbI CIIOKEHUS apTyMEHTOB, GOPMYJIBl il MpeoOpa3oBaHUs CyMM
TPUTOHOMETPHUYECKUX (DYHKIMI B MpOU3BECHHS, TPOU3BEACHUN TPUTOHOMETPHUECKUX
(GYHKIUH B CYMMBI.

4. omnpeneneHus INpelesa IOCIeA0BaTENbHOCTH, MPUPALLEHUS apryMEHTa, INpUpAIEHUus
GyHKIUM, TPOU3BOJIHOM, TOYKM OKCTpemMyMa (Makcuma, MHUHHUMYyMa) (yHKUIUH,
CTallMOHAPHON TOYKHM, KPUTHYECKOM TOUKM (YHKIMH; T€OMETPHUUYECKUH M (U3NUECKUit
CMBICJ MTPOU3BOJIHOM; (POPMYIIBI U MpaBUIIa AJIi OTHICKAHUS MPOU3BOIHBIX; AITOPUTMBI IS
uccleioBaHust  (YHKIMH  HAa  MOHOTOHHOCTH M DIKCTPEMYMBI, HAMOOJBIIEro U
HaMMEHBIIETO 3HAUEHUSI HENPEPHIBHON (PYHKIIMH HAa TPOMEXKYTKE.

5. ompezaeneHue nMepBooOpa3HON, HEONIPEIEIEHHOTO HHTErpalla, ONPeIEeICHHOT0 HHTErpaa;
dbopMynbl U TpaBWia JJig OTHICKaHUS MEpBOOOpa3HOIl; (opMysbl M TpaBUiia OTHICKAHHS
HEOIPEAEIEHHOr0 UHTErpaa;

dhopmyy st BEIYHCIICHHSI OTIpeieieHHOro naterpana (popmyna HetotoHa - JleiOnuma).

6. mpaBwia HM300paXKEHUS BEKTOPOB HA IUIOCKOCTH; OCHOBHBIC CBOMCTBAa BEKTOPHBIX
BEJIMYMH; B YEM COCTOMT IPAaBWIO MapajuieNorpamMMa, MPAaBUIO MHOTOYTIOJIbBHUKA, ITPABUIIO
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napaJuiesienure/ia; ornpeaeleHne KOJUTMHEAPHBIX U KOMIUIAHAPHBIX BEKTOPOB.
7. KaK ONpEICISIOTCS KOOPIMHATHI BEKTOPA; JACHCTBHS HaJl BEKTOPaMHU B KOOPIWHATAX; KaK
OIPEACISIETCS] CKANISIPHOE MPOU3BE/ICHHE; CBOMCTBA CKAJISIPHOTO MPOU3BEICHHS; YpaBHCHUE
chepsl U MITOCKOCTH

bopMynly HaxOXJICHHs KOOPAMHAT CEPEIUHBI OTpPe3Ka; (GOpMyITy BBIYMCICHHS PACCTOSHUS
MEXy ABYMSI TOYKAMH B TIPOCTPAHCTBE C MMOMOIIBIO KOOPAUHAT.

8. HOBbIC TEPMHHBI MAaTEMaTHUYECKOTO S3bIKA: CTEIEHb C PAIMOHAJBHBIM IIOKa3aTesIeM,
cTereHHast (pyHKIUS,, MPPAIMOHAIBHOE BBIPA)KCHUE; CBOMCTBA CTEIICHHOW (YHKIUH, ee
rpaduk, popmyny i quddepeHIHpOBaHNS.

9. HOBBIC TEPMHHBI MaTEMAaTHYECKOTO S3bIKA: IOKa3aTelbHAs (YHKIUS, I[MOKA3aTelbHOE
ypaBHEHHE, II0Ka3aTeJIbHOE HEPaBEHCTBO, JorapudmM uyucia, OCHOBaHME Jorapudma,
norapupmuueckass  QyHKOUs,  JorapuMUYECKOe ypaBHEHHUE,  JIOTapU(PMHUECKOE
HEPaBEHCTBO, SKCIOHEHTa, JorapudmMuyeckas KpuBas, OCHOBHBIC CBOWCTBA W TpaduKu
JorapupMHUUECKON U MOKa3aTeabHON (PYHKIMIA, GOPMYJIbI,  CBA3aHHBIE C  TOHSATHEM
norapudma, ¢ auddepeHIHPOBAHIEM MTOKA3aTEIHHON U JIOTapuMUIECKON (DYHKITUH.

Paznen 2.
I'eomerpus

B pesynbrare uzyueHus pasaeina, 00yqaronmecs J0DKHbI YMETh:

1. MCIIOJIB30BATh AKCHOMBI CTEPEOMETPHH M MX CIICJACTBUS NPU PEIICHUN CTAHIAPTHBIX 337134
JIOTUYECKOT0 XapakTepa, HM300pa)kaTh TOUYKH, HPSMBbIE W IUIOCKOCTH HAa MPOCKIIMOHHOM
YEePTEIKE MPH Pa3TMIHOM MX B3aUMHOM PACIIOI0KEHUHU B IIPOCTPAHCTRBE.

2.  ONHCHIBaTh B3aMMHOE PACIIOJIOKCHHUE TMPSAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE,
apryMEHTHPOBATh CBOU CYXJICHHUS 00 3TOM PacCIiOJIOKEHUH; PEIIaTh HECIOXKHbBIC 3aa4i Ha
JI0KA3aTeJIbCTBO M BBIUKMCICHUS C HKCIOJIb30BAaHUEM H3YYCHHBIX CBOWCTB, OIPEICICHHIA,
[IPHU3HAKOB MEPICHINKYISAPHOCTH; MCIIOJIb30BaTh IPU PEIICHUH CTCPECOMETPHUYCCKUX 3a1a4
IUTAHUMETPUYECKHE (aKThl M METOJIbI; MPOBOAUTH OKA3aTCIbHBIC PACCYXKICHHS B XOJE
pelIeHus 3a1ay.

3.  ommChIBaTh B3aUMHOE PACIOIOKEHHE TPSAMBIX M IUIOCKOCTEH B IMPOCTPAHCTBE,
apryMEHTHPOBATh CBOU CYXKICHUS 00 3TOM PaCIOIOKECHHH, aHATM3UPOBATh B MPOCTCHIITNX
ClTydasix B3aUMHOE PAcCIONIOKEHHE 0OBbEKTOB B MPOCTPAHCTBE; PEIIATh ITAHUMETPUICCKUE U
MIPOCTEHIIINE CTEPECOMETPUUECKUE 3a1a4l Ha HAX0XICHHUE TCOMETPHUUCCKUX BEIMUUH (IJTHH,
YIJIOB); MCIIOJB30BATh MPH PEHICHHH CTEPEOMETPUYCCKUX 3a/1ad IJIAHUMETPUYEeCKUe (HaKThI
W METOJIbI, TPOBOJIUTH JO0Ka3aTe/IbHbIC PACCYXJICHUS B XOJ€ pEIICHHS 3a1ad, CTPOHTH
CeUCHMsI TeTpadjpa | TapajUleieluIea; paclo3HaBaTh Ha 4YepPTeXKaX M MOJEISIX
MPOCTPAHCTBEHHBIE (OPMBI; COOTHOCHTH TPEXMEpPHBbIE OOBEKTHI C HMX ONHCAHUAMH,
M300paKEHUSMU.

4. pacro3HaBaThb Ha 4YEPTE)KAaX M MOJCIAX IMPOCTPAHCTBEHHBIE (OPMBI, COOTHOCHTH
TPEXMEpHBbIE OOBEKTHI C UX OMHCAHUSAMH, U300PaKCHUSIMH; aHAIU3UPOBATH B MPOCTEHINNX
ClydasiXx B3aWMHOE pPAaCIOJIOKEHHEe OOBEKTOB B MPOCTPAHCTBE; HM300paKaTh OCHOBHBIC
MHOTOTPAaHHHMKH; BBITIOJHATh YEPTEKH IO YCIOBHSIM 3aJad; peniarth INIAHUMETPUYCCKUE U
MIPOCTEHIIINE CTEPECOMETPUUECKUE 3a1a4l Ha HAX0XICHHUE FCOMETPHUUCCKUX BEIWUUH (IJTUH,
yIJIOB, IUIOIIAJICH, OOBEMOB); peIIaTh NPOCTEUIINE CTEPEOMETPUUCCKUE 3aJaud Ha
BBIUHCIIEHHE W  JIOKA3aTeIbCTBO C  MPUMEHCHHEM CBOWCTB MHOTOTPAaHHHKOB; CTPOWTH
MPOCTEUIIIME CEYEeHUsT Ky0a, TPU3MBI, TMHPAMHUIBI, HCIOJIb30BATh IMPH  PEIICHUH
CTEPCOMETPUYECKHAX  3a1ad  IUIAHUMETpPHUYeCKHe  (aKThl W METOJBI;  IPOBOIHTH
JIOKa3aTeNIbHbIC PACCYKICHHUS B XOJIC PEIICHUS 3a/1a4.

B pesynbrate uzyueHus pasnena, o0ydaromuecs J0KHBI 3HATh:

1. OCHOBHBIE MIOHATHUS U AKCUOMBI CTEPEOMETPHUH, CIEACTBUS U3 AKCHOM.

2. ompejeneHus MapaJIeNbHBIX NPSIMBIX B MPOCTPAHCTBE, NapauUIEIbHBIX IJIOCKOCTEH,
MPSIMOMN, TMapaJIJIEIbHOM IIJIOCKOCTH; TNPU3HAKM MAapaUIEIbHOCTH MPSAMBIX MU IUIOCKOCTEH,
MPSIMOM U TUIOCKOCTH.

3. ompeneneHUsl NMEPHEHAMKYISAPHBIX MPSAMBIX, IJIOCKOCTEH, MPSAMOM, NMEPHEHANUKYISIPHON
IIJIOCKOCTH, HAKJIIOHHOM, IPU3HAKHU MEPIEHIUKYISIPHOCTA NPSIMOM M IUIOCKOCTEHN, CBOWCTBA
NEPIEHIUKYJIAPHOCTH NPSAMOM U IJIOCKOCTH; TEOPEMY O TPEX NMEPHEHAUKYISIPax; CBOMCTBA
M300pakeHUs IPOCTPAHCTBEHHBIX (PUTYD.

4. ompejeNieHusl JIBYTPAHHOIO YIJa, MHOTOI'DAHHHUK; ONPEAEIICHUS M CBOWCTBA IPU3MBI;
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ONpElEeICHUE U CBOMCTBA IHUPAMMIBL; OINPENECICHUE U CBOMCTBA YCEYCHHOM IHpaMUIBL,
(bopMyIIbI ISl HAX0XKIEHHSI 00bEMOB MHOI'OI'PaHHHUKOB.

5. onpezeneHns U CBOMCTBA TeJl BPaLIeHU [WIMHAPa, KOHYca, chepbl 1 mapa; GopMybl s
HaXO0XKJICHMS IUIOIIAaJel NOBEPXHOCTH LIMIMH/PA, KOHYCA U 11apa; GopMyJIbl s
HaXO0XXJCHHUS 00BHEMOB.
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