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IIporpamma paccmoTpena Ha 3acenanuu [TIK

npenojasareneit OO/, BocnuraTenei

nporokon Ne ot . .20 1.

[Ipencenarens [THK H.I'.®arTaxoBa

[IporpamMma y4eOHOM TUCIUILTUHEI «MaTemMaTHKay pa3paboTaHa Ha OCHOBE:

- mpuka3za MuHHCTepcTBa oOpa3zoBaHuMsi M Hayku Poccuiickoit ®epepamym ot 17.05.2012r. Ne413 «O6
YTBEpXKISHHUHN (pellepaTbHOTO TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTAaHIapTa CPETHETO O0IIEro 0Opa3oBaHMs,

- mpuKaza MUHHCTepcTBa oOpa3oBaHus W Hayku Poccmiickoit @emepanuu ot 02 aBrycra 2013r. Ne 802 «O6
YTBEPXKICHUU (eepaIbHOr0 TOCYyIapCTBEHHOTO 00Pa30BaTEIBHOTO CTAHAAPTa CPEOHEro MPOhEeCcCHOHATBHOTO
oOpasoBanus (manee — CIIO) mo npodeccun 140446.03 DaekTpoMOHTEp MO PEMOHTY M OOCITYKHBaHHIO
AEKTPOOOOpyIOBaHUS (II0 OTpaciisaM), (B penakimu [Ipukaza Munobpaayku Poccuu ot 17.03.20151 Ne247),

- npukaza MunobOpuayku Poccun ot 29.06.2017 1. Ne 613 «O BHeceHMH M3MEHEHUI B (enepaabHbIi
rOCYJapCTBEHHbIM 00pa30BaTeNbHBIM CTaHIAPT CpeIHEero oOwero o0pa3oBaHUA. YTBEpKIECHHBIN
npukazoM MuHnuctepcTBa oopasoBanus U Hayku Poccuiickoin ®enepaunu ot 17 mas 2012 r. Ned13. ¢

YUETOM:

- «lIpumepHoii mporpamMmsl  00mEeoOpa3oBaTeNbHOW  y4eOHOH  gucnuIuimHbl  «Maremartuka» — Juis
npoecCHOHAIBHBIX 00Pa30BaTENIbHBIX OpraHu3aluily, pexkoMeHaoBaHHbIX DI'AY «DenepalibHblii UHCTUTYT
passutus obpazoBanus» (OPLAY «DPHUPO») B kauecTBe NMPUMEPHOH NPOTpaMMbl JJIsl pearu3allid OCHOBHOM
npodeccuoHanbHON oOpa3oBareabHOU nporpaMmel CITO Ha 6a3e OCHOBHOrO 00Iero 00pa3oBaHus C TOJIYYCHUEM
cpeaHero oomero oopasoBanusy, mporokosn Ne3 or 21.07.2015r.,

- OCHOBHBIX ITOJIOKCHUM KOHHCHHI/II/I npenoaaBaHuAa O6IIICO6paSOBaTeJ'II)HBIX AUCHUIUIMH C Y4Y€TOM
npoecCHOHANBFHOM  HAMpPaBIEHHOCTH TPOrpaMM  CpeAHero MpodeccHoHalIbHOTO  00pa30BaHUA,
peann3yeMbIX Ha 6a3e OCHOBHOTO 00IIero o0Opa3oBaHusi, yTBEPKIECHHON pacnopsbkeHrneM MUHHCTEpCTBa
npocseniennst Poccutickoit @enepanuum ot 30 ampenst 2021 r. Ne P-98.

Opranmzanus-pazpadotuuk: ['BIIOY Oxkrsa0pbckuii  MHOTOnpoQUIbHBINA MpodecCHOoHaTbHBIN

Kosek, Pecmybmuka bamkoprocran

Pa3paborunk:
Axmetrapeesa Kapuna ®@aputoBHa MpernoiaBaTenb
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1. MACIIOPT PABOYEN ITPOT'PAMMBI YYEBHOM JUCIATIIUNHBI «<MATEMATHUKA»

1.1. O6aacTh NpUMEHEHHsI IPOTrPaAMMBbI

PabGouas nporpamMma y4eOHON AUCIUIUIMHBI ABJISIETCS] YACThIO MPOTPAMMBI MOJITOTOBKU C YYETOM
npodeccuonanpHor HanpaBieHHocTd OOIT CIIO mporpamMm MOArOTOBKH KBATU(DHUIIMPOBAHHBIX PabOUNX
(TITIKPC) mo mpodeccuun 13.01.10 «DAEKTpOMOHTEp MO PEMOHTY ¥  OOCITYKUBAaHUIO
AIEKTPOOOOPYAOBaHUS ( IO OTPACTISIM)»
1.2. MecTO AUCHUNJIMHBI B CTPYKTYPe OCHOBHOI NpodeccCHOHAIbHONH 00pa30BaTeIbHON MPOrPaAMMbI:

O]l sBnsieTcss 4YacTblo O0O0s3aTENbHON MpeAMeTHOM oOmactu «Marematuka», Hu3ydaercs B
obmeobpazoBatenbHOM 1ukiIe ydeOHoro miana OOIT CIIO  mo mpodeccun 13.01.10 «DnekrpomoHTEp
0 PEMOHTY M OOCIYXHBaHUIO JIIEKTPOOOOpYyIOBaHHS (IO OTpacisiM)» C Y4eTOM MNpoQuis
npodeccuonansHoro oOpazoBanus. O]l uMeeT MEXIUCUUIUIMHAPHYIO CBS3b C JUCHUIUIMHAMHU
0011e00pa3oBaTeabHOr0 U 00IIETPOPECCHOHAIBHOTO UKIIA, a TAKKEe MEKIUCHUILTUHAPHBIMU KypcaMu
(MJIK) npodeccroHaIbHOTO ITUKIIA.

O/l n3yuaercs Ha 6a30BOM M YTIyOJICHHOM YPOBHSIX.

Copepxannie O/l HanpaBieHO Ha TOCTHXKEHUE BCEX JTMUYHOCTHBIX, METAPEAMETHBIX
U TPEAMETHBIX pe3ynbTaToB oOyueHus, pernameHTHpoBaHHEIX OI'OC COO. [locTmkeHune pe3yabTaToB
OCYIIECTBJISIETCS. HA OCHOBE HMHTETPAIlMU CUCTEMHO- JIESITEIbHOCTHOTO, WHIMBHUAYAIHHOTO, MPaKTHUKO-
OpPUEHTUPOBAHHOTO U KOMIIETEHTHOCTHOT'O MOJIXOJI0B K M3yYEHHUIO UCTOPHH.

Peanmuzanus cogepxkanus O]l B mpenenax ocBoeHust OOII CIIO oGecneuynBaeTcss coOM0eHUEM
MPHUHIIAIIA TIPEEMCTBEHHOCTH I10 OTHONICHHIO K COJCPKAaHHI0O Kypca B paMKaxX OCHOBHOTO OOIIEro
o0Opa3oBaHMs, OJHAKO B TO K€ BpeMs 00JalaeT CaMOCTOSITEILHOCTBIO, IEIBHOCTHIO, CHEIUPUKOI
MOJIXOJIOB K U3yYEHHUIO.



2. IIEJIN, 3AJIAYUM M PE3YJIbTATBI OCBOEHWSI OBIIEOBPA30OBATEJILHOM
JUCHUIIMHBI

2.1. lenn m 3amaum 001Ie00pa30BaATENbHOM JUCUMILUIMHBI (B COOTBETCTBHH C TPeOOBAHUSIMH
DenepajbHOTO rocy1apCcTBEeHHOI 0 o0pa3oBaTeIbHOTO cTaHaapra
cpeaHero o0mero oopa3oBaHusi, OpueHTaNueil HA pe3yabTaTbl DelepaibHOI0 rocy1apcTBEHHOI0
00pa30BaTeILHOIO CTAHIAPTA CPeIHero NpogeccuOHAILHOr0 00Pa30BaHUA)

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

- TOCTUYb TPEMETHBIX, THMYHOCTHBIX U METAMPEAMETHBIX Pe3yIbTaTOB 00y4YeHUs HAa 6a30BOM /
yriayOnEHHOM YPOBHSIX;

- cnocobctBoBath popmupoBanuto OK u I1K cnienmanbsrocTr / mpodeccun.

3agauu ocBoenust O/l (B coorBercTBUU ¢ TpedoBanusmu OI'OC COO,
opuenTanueit Ha pe3ynabTaTel @I'OC CIIO):

- q)OpMI/IpOBaTL MMPEACTaBJICHHUA O COUUAIIBHBIX, KYJIbTYPHBIX U UICTOPUICCKUX (1)aKTOan
CTAaHOBJICHUA MaTCMAaTHUKU,

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

- q)OpMPIpOBaTI) YMCHUA MPUMCHATH TOJTYUCHHBIC 3HAHHWA IIPU PCIICHHUU Pa3JIMYHBIX 3a1a4, B TOM
guclie TPo(heCCHOHATBHBIX;

- (GopMHUPOBATh TMPEJICTABICHUS O MaTeMaTHKE KaK 4YacTh OOIIEYeIOBEUSCKON KYJIBTYPHI,
YHUBEPCAIBHOM SI3bIKE€ HAYKH, ITO3BOJISIIOILEM OINKMCBHIBATh U U3Y4aTh PEAIbHBIE IPOLIECCHI U SIBJICHUS.

JINYHOCTHBIE PE3yabTATHI Kon
peaau3anvu nporpaMmmMmbl BOCIUTAHUSA JINYHOCTHBIX
(Oeckpunmopbwi) pe3yJibTaToB
peajm3anuu
NMPOrpamMMbl
BOCIIUTAHUSA
Oco3Hatonuii ce0si rpakJaHMHOM U 3alIUTHUKOM BEJIMKON CTpaHBbl JIP 1
[TposiBnsitoluit  aKTUBHYIO  TPAXKIAHCKYIO  TO3UIHMIO,  JEMOHCTPHUPYIOIIUN
MPUBEPKEHHOCTh ~ MPUHIMIIAM  YECTHOCTH,  MOPSJOYHOCTH,  OTKPBITOCTH,
HSKOHOMUYECKH aKTUBHBIM M YYaCTBYIOIIMHA B CTYIEHYECKOM U TEPPUTOPHUATBHOM P 2
CaMOYTIPaBIICHUU, B TOM YHCIIE Ha YCIOBHSIX J00pPOBOIHYECTBA, MPOITYKTHBHO
B3aMMOJICHCTBYIOIMH M  YYacTBYIOUIMH B  JIEATEIHHOCTH  OOIIECTBEHHBIX
OpraHu3auin
Cobmoaroniuii.  HOPMBI  [IPABOTIOPSIIKA, CIACAYIOUIMN HIeanaM TpaKJaHCKOTO
obmecTBa, obOecrnedeHus Oe30macHOCTH, TpaB W cBoOox rpaxkman Poccun.
JlosnpHBI K yYCTaHOBKAM U TMPOSBIEHUSM TPEICTaBUTENEH CYOKYIbTYp, P 3

OTIIMYAIOIIUNA MX OT TPYII C JECTPYKTUBHBIM U J€BUAHTHBIM IOBEJACHHUEM.
JleMOHCTpUpYIOIIMK HENPUATHE U NPEAYNPEKIAIOIIMA  COLUAIbHO ONAcHOE
MOBEJIEHNE OKPYKAIOIIUX

[IposiBISIIOIIMI ¥ IEMOHCTPUPYIOIIMM YBaXXEHUE K JIIOASAM TPYAd, OCO3HAOILIMI
IIEHHOCTh cOOCTBeHHOTO Tpyna. CtpemMsmuiics K GOpMHUPOBAHUIO B CETEBOU cpere JIP 4
JUYHOCTHO U MPOECCHOHATHHOTO KOHCTPYKTUBHOTO «ITU(POBOTO CIIEA»

JleMOHCTpUpYIOLUI IPUBEPKEHHOCTD K POJHOM KYJIBTYPE, HCTOPUYECKON IaMATH
Ha OCHOBe JIOOBM K PoaunHe, pomHOMy Hapoay, Majod pOJIWHE, MPHUHATHIO JIP 5
TpaJMLIMOHHBIX ICHHOCTEH MHOTOHALIMOHAJIBHOTrO Hapoaa Poccun

[TposiBnsitouil yBaskeHUE K JIIOJSM CTapILIero MOKOJEHUS M TOTOBHOCTh K Y4aCTHIO

. JIP 6
B COLMAJIBHON NOAAEPIKKE U BOJTOHTEPCKUX IBUKEHUAX

Oco3Hamuil  NPUOPUTETHYIO IEHHOCTh JIMYHOCTH YEJOBEKA; YBaXKaIOIIMM
COOCTBEHHYIO M UYXKYI0 YHUKJIBHOCTb B Pa3IMYHBIX CUTYaIUsIX, BO BceX (opMmax u JIP 7
BHJAX JESTEIBHOCTH.




[TposiBISIIOIIMI W IEMOHCTPUPYIOIIMI YBaXXE€HUE K MPEACTABUTEIISIM Pa3IAYHbBIX
ATHOKYJIBTYPHBIX,  COIMAJbHBIX, KOH(PECCHOHAIBHBIX M  HWHBIX  TPYIIIL
ComnpuyacTHeli K COXpPAaHEHHIO, MPEYMHOKEHHUIO W TPAHCISIIUU KYJIbTYPHBIX
TPaJULMI U HEHHOCTEW MHOTOHAILIMOHAJIBHOTO POCCUICKOTO FOCY1apCTBa

JIP 8

Co0buro1aronuii 1 MpornaraHIupyoIMi MpaBuiia 310poBoro u 6e3onacHoro oopasa
KHM3HH, CIIOPTA; MPEAYNPSKIAONIMNA JTHOO0 MPEOJ0ICBAONINA 3aBUCHMOCTH OT
QJIKOroJIs, Tabaka, MCUXOAKTHBHBIX BEUIECTB, a3apTHHIX UTp U T.1. CoxpaHSIOmMn
IICUXOJIOTHYECKYI0 YCTOWYMBOCTh B CHUTYAaTHBHO CJIOKHBIX HIIM CTPEMHUTEIHHO
MCHAIOIMNXCS CUTYyalluAX

JP 9

3a0oTAmuiics O 3allUTe OKPYXKAIIMIeW Cpeapl, COOCTBEHHOH W 4Y»KOH
0€30I1aCHOCTH, B TOM 4YHuCIIe IU(PPOBOI

JIP 10

[TposiBnsomMil yBakeHHME K ICTETUYECKUM ILIEHHOCTSAM, 00JalarolMid OCHOBAMHU
ACTETUYECKOMN KYJIBTYPBI

JIP 11

[TpuHuMaromui ceMeiHble IIEHHOCTH, TOTOBBIM K CO3/IaHUIO0 CEMbU M BOCITUTAHUIO
JIeTel; IEMOHCTPUPYIOIIUNA HENPUITHE HACWIMS B CEMbE, YX0J/la OT POJAUTEIHCKOU
OTBETCTBEHHOCTH, OTKa3a OT OTHOILIEHUN CO CBOMMHU ACTbMU U UX (PUHAHCOBOTO
coJIepKaHus

JIP 12

JIMYHOCTHBIE pe3yJabTaThbl

peain3aluu nmporpaMmmbl BOCIIMTAHUS, OIIPEACICHHBIC OTPACJICBbIMU TpeﬁoBaHl/lﬂMl/l

K J€JJOBBbIM KadeCTBaM JINYHOCTH

JleMOHCTpHpYIOLi TOTOBHOCTh U CLIOCOOHOCTh BECTH JTUAJIOT C JPYTUMHU JIFOJbMH,
JIOCTUraTh B HEM B3aUMOIIOHUMAaHMsI, HAXOAUTh OOLIME LEeIH U COTPYIHUYATD JIs
UX JOCTIDKEHHS B TPO(ECCHOHATBHON AEATEIbHOCTH

JIP13

[IposiBastfonniA CO3HATETLHOE OTHOIICHUE K HEMTPEPHIBHOMY 00Pa30BaHUIO KaK
YCJIOBHIO YCTICIHON TPO(EeCCHOHATIEHON U 00IIECTBEHHOMN JESTEHHOCTH

JIP14

[TposiBnsitoluil TpaXkIaHCKOE OTHOIIIEHUE K MPOPECCUOHANBHOMN AeITeTbHOCTH KaK
K BO3MOXHOCTH JINYHOTO YYACTHS B PEIICHUH OOIECTBEHHBIX, TOCYAaPCTBEHHBIX,
oOlIeHAIIMOHATBHBIX MTPOOIEM

JIP15

JInyHOCTHBIE pPe3yJIbTAThI
peau3anuy NporpaMMbl BOCIIMTAHMS, ONIPee/IeHHbIe Cy0beKTOM
Poccuiickoi <I)e)1epaum11 (npu HAJIMYMH)

MoOTHBUPOBaHHBIM K OCBOCHHIO (DYHKIIMOHAIBHO OJIN3KHX BUI0B
npodeccuoHaNbHON NesSTeIbHOCTH, UMEIOLINX 001I1e 0ObEKTHI (YCIOBUS, LEJIN)
TpyAa, 1100 UHbIE CX0XKHUE XapaKTEPUCTUKU

JIP16

Cnioco6HBIH B G POBOI Cpejie MPOBOJANTH OLIEHKY HH(pOpMaIuu, ee
JIOCTOBEPHOCTh, CTPOUTH JIOTHYECKHE YMO3AKIIIOUEHNS HA OCHOBE MOCTYNAOIEN
nH(popMalun

JIP17

JIN4YHOCTHBIE Pe3yJIbTAThI

peaan3anvm nNporpaMmMbl BOCIIMTAHUSA, ONIPEICICHHbIC KJIIOY¢BbIMH paﬁoToz[aTeJmMn

(npu HAJIMYMH)

CnocoOHbIHM pCaIM30BaATh JIMACPCKUC KAYCCTBA B IIPOLCCCC HpO(bCCCI/IOHaJ'IBHOI\/'I

JIEATEIbHOCTH P 18
Ob6naaronyii CTPECCOyCTOMYMBOCTRIO 1 KOMMYHUKA0EIbHOCTBIO JIP 19
[TposiBnsitonuii BBICOKYIO OTBETCTBEHHOCTh U COOCTBEHHYIO HHUIIUATUBY JIP 20
Oco3HaMi 3HAYUMOCTH MPO(HECCHOHATLHOTO Pa3BUTHS B BEHIOPAaHHON P 21

npodeccuun




JInYHOCTHBIE Pe3yJabTaThI
peanu3anuu NporpaMMbl BOCIIUTAHNS, ONIPe/e/ieHHbIe CY0beKTaMu
00pa3oBaTeJILHOI0 npouecca2 (Tipu HATTUYHIN)

O06namaromuii MOTHBAIMEH K cCaMOOOPa30BAHHIO U PA3BUTHIO JIP 22
JeMoHCTpUpYIOLIUI TPUBEP>KEHHOCTh MPUHIIUIIAM YE€CTHOCTH, MOPSJOUYHOCTH, P 23
OTKPBITOCTHU

Hmeronuii moTpeOHOCTh B CO3IaHUH MOJIOKUTEIHHOT0 UMHUKA KOJUIEKA JIP 24

2.2. CMHXpPOHU3aUUs NPeIMETHBIX, JUYHOCTHBIX U MeTANpPeIMETHBIX Pe3yabTATOB € OOLIUMHU H
npogeccuoHATbHBIMH KOMIIETEHIMSIMH

[IpenMeTHble, JUYHOCTHBIE W  METANpEAMETHbIE  pPe3ydbTaTbl,  PpPEriaMEHTUPOBAHHBIC
tpedboBanusmMu GI'OC COO, peanusyrorcs B mojHoM odbeMe mpu pazpadotke OOIT CIIO.
Cunxponuzanusi 0o0Opa30BaTeIbHBIX PE3yJNbTaTOB BUAWTCA B  HMHTErpallid  CUCTEMHO-

JeSITEIbHOCTHOTO M KOMIIETEHTHOCTHOTO TIOAXO0JIOB, B 00ECIIEYEHUH €IMHCTBA MPOIECCOB BOCHUTAHUS,
pasButus u o0yuenus B nepuon ocsoenust OOII CIIO.




HaumenoBanue OK, IIK coriacuo
oroc
CIIO

HanMeHoBaHMe JTUYHOCTHBIX Pe3yJIbTAaTOB
coriaacuo ProcC Coo

HanmenoBanue MeranpeaMeTHbIX
pe3yabTraroB corjiacio PI'OC COO

OK 1. [lonumarp CyuiHocTh U
COLIMAJIbHYIO
cBoell Oynymeil mpodeccun,
IPOSIBJIAT K HEW YyCTOWYMBBIN

3HAYUMOCTD

JIP 13. Oco3HaHHbBIN BEIOOp OyIyIIICH
npodeccur ¥ BO3MOKHOCTEH pean3aliiu
COOCTBEHHBIX JKU3HEHHBIX TUIAHOB; OTHOIICHUE
K PO eCCUOHATTBHOMN AEATEIbHOCTH KaK
BO3MOYKHOCTH YYaCTHSI B PCIICHUN JIMYHBIX,

MP 07. YMeHue caMoCTOSTENbHO OLIEHUBaTh U MPUHUMATH
pELICHUs, OIpEeeNsIONIe CTPATErHio MOBEICHUS, C
Y4ETOM I'PAKJAHCKUX U HPABCTBEHHBIX [IEHHOCTEH.

MHTCPEC. OOLIECTBEHHBIX, TOCYIAPCTBEHHBIX,

oOLIeHalMOHAIbHBIX POOJIEM
OK 2. OpranmsoBsiBath | JIP 05. CdhopMupoBaHHOCTH OCHOB MP 03. Branenne  HaBbIKAaMU IO3HABATEJIbLHOM, yueOHO-
COOCTBEHHYIO  JEATEIBHOCTD, | CAMOPA3BUTHS M CAMOBOCIIMTAHUS B UCCIICIOBATEICKOW U TIPOCKTHOM JESTEIbHOCTH,

UCXOIS U3 LEIN U CIIOCOOOB €€
JOCTHIXXCHUA, OHpeIIeJICHHBIX

PYKOBOJUTEIIEM.

COOTBETCTBUH C 00III€YETOBEUECKUMHU
[IEHHOCTSIMHU U HJIeaJIaMH TPAKIAHCKOTO
00I11eCTBa; TOTOBHOCTH M CIIOCOOHOCTE K
CaMOCTOATENBHOM, TBOPUYECKOHN U
OTBETCTBEHHOH AEATEILHOCTH;

JIP 09. I'0TOBHOCTH M CIIOCOOHOCTH K
00pa3oBaHuIO, B TOM YHCIIE CaMO00pPa30BaHHUIo,
Ha MPOTSHKEHUU BCEH JKU3HH; CO3HATENbHOE
OTHOIIIEHHE K HEMIPEPHIBHOMY 00pa30BaHUIO KaK
YCJIOBHIO YCTICIIIHON MTPOQPECCHOHAITBHON 1
00IIECTBEHHON IeATEILHOCTH

HaBbIKaMU pa3spClICHUA HpO6J’I€M; CIIOCOOHOCTE U
TOTOBHOCTB K CaMOCTOATCIbHOMY ITOMCKY METOJ0B
pelieHud IMPAKTUYCCKUX 3alay, IPUMCHCHUIO PA3JIMYHBIX
MCTOAOB IIO3HAHM.

OK 3.
pabouyto CUTYaITHIO,
OCYLIECTBIATh TEKYIIUN u

AHanu3upoBaTh

HUTOTOBBIN KOHTPOJIb, OLICHKY U

KOPPEKLIUIO COOCTBEHHOI
NeSITeIIbHOCTH, HECTH
OTBETCTBEHHOCTh 3a

pe3yabTaThl CBOCH PabOTHI.

JIP 09. I'0TOBHOCTH ¥ CLTOCOOHOCTH K
00pa30oBaHMIO, B TOM YHCIIE CaMOOOPa30BaHHUIO,
Ha TMPOTSHKEHUH BCEH JKU3HU; CO3HATEIBHOE
OTHOIIIEHUE K HETPEPHIBHOMY 00pa30BaHHIO KaK
YCIIOBHIO YCTICHIHOM NMpodecCHOHaIbHON U
OOIIIECTBEHHOM I€STEILHOCTH,

MP 01. YMmenune caMoCTOSATENbHO ONPEENATh Len
JEATEIBHOCTH U COCTaBJISTH IIJIaHBl JEATEIBHOCTH.

MP 07. YMeHne caMOCTOATENbHO OLIEHUBaTh U IPUHUMATh
peuieHus, ONpEAEIAIONINE CTPATErHIO TOBEAEHUS, C
Y4ETOM IPAKIAHCKUX U HPABCTBEHHBIX LIECHHOCTEH.

OK 4. OcymecTBiiTh NOUCK

nHpopmaruu,  HEOOXOIUMOU
TUTST 3¢ pexTuBHOTO
BBIIIOJTHEHUS

JIP 05. ChopmMHupOBaHHOCTH OCHOB
CaMOpa3BUTUA U CAMOBOCIIUTAHUSA B
COOTBETCTBHUH C OOIICYCIIOBEUYCCKIMHU
[IEHHOCTSIMH U HJIeaJIaMH IPKIaHCKOTO
00I11eCTBA; TOTOBHOCTh H CIIOCOOHOCTH K

MP 01. YMeHue caMoCTOSTENbHO ONPEACIIATh LEIN
IEITEIbHOCTH M COCTAaBIIATHL IUIAHBI AEATEIHHOCTH.

MP 03.Bnagenune HABbIKAMU TMO3HABATEIHHOU, y4eOHO-
HCCIIEIOBATEILCKOM U TMPOEKTHOM NIeSITEIbHOCTH,
HaBBIKAMH Pa3pemIeHusi TpoO0JeM; CIIOCOOHOCTh |




npo(hecCHOHANBHBIX 3a/a4.

CaMOCTOATEJIbHOM, TBOPUYECKON U
OTBETCTBEHHOM JESATEIBHOCTH;

JIP 07. HaBbIkM COTpYIHUYECTBA CO
CBEPCTHUKAMH, JEThbMH MJIAJIIEr0 BO3pacTa,
B3pPOCJIBIMH B 00pa30BaTeIbHON, OOIIIECTBEHHO
MOJIC3HOH, Y4eOHO-HCCIIeI0BATEIIbCKOM,
MIPOCKTHOM U IPYyTrUX BUJAX JIEATEIBbHOCTH;

JIP 09. 'oTOBHOCTB M CLIOCOOHOCTH K
00pa30oBaHMIO, B TOM YHCJIE CaMOOOPa30BaHHUIO,
Ha MPOTSHKEHUH BCEH JKU3HU; CO3HATEIBHOE
OTHOIIIEHUE K HETPEPHIBHOMY 00pa30BaHHIO KaK
YCIIOBUIO YCIIEUTHOM MpodeccrnoHalbHON 1
00LIECTBEHHOMN AESITETbHOCTH;

JIP 13. Oco3HaHHbIii BEIOOP Oyny1uen
npoQeCCHu U BO3MOKHOCTEH peann3aluu
COOCTBEHHBIX )KM3HEHHBIX IJIAHOB; OTHOILIICHHE
K MpodeccroHabHON 1eSTEeNbHOCTH KaK
BO3MO>KHOCTH y4YacCTHs B PEIICHUU JIMYHBIX,
00111eCTBEHHBIX, TOCYIaPCTBEHHBIX
oOlIeHAIIMOHATBHBIX MPOOJIEM

TOTOBHOCTb K CaMOCTOSITEJIbBHOMY ITOMCKY METOJIOB
pelleHns NPaKTHUYECKUX 337ad, NPUMEHEHHIO Pa3IUYHbIX
METO/I0B [IO3HAHMSL.

MP 04. T'oTOBHOCTP U CIOCOOHOCTH K
CaMOCTOSITENIbHOW MH(POPMALIMOHHO- [T03HABATEIIbHOM
JESTENIbHOCTH, BJIaJICHUE HAaBbIKAMU I1OJIy4YEHUS
He00X0AMMOW MH(OPMAIIMU U3 CIOBApEH pPa3HBIX THIIOB,
YMEHHE OPHEHTHPOBATbCS B PA3IUYHBIX UCTOYHUKAX
UH(POPMALIUU, KPUTHUECKU OLIEHUBATh U UHTEPIIPETUPOBATh
MH(POPMAIINIO, TIONIYYAaEMYI0 M3 Pa3IMYHBIX HCTOYHUKOB.
MP 09. Bnanenue HaBbIKaMM [103HaBaTENbHOMN pediexcnun
KaK OCO3HaHMS COBEPILIAEMBIX JECUCTBUNA W MBICIUTENIBHbIX
IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, T'PaHMII
CBOETO 3HaHUS Y HE3HAHUS, HOBBIX I03HABATEIbHBIX 3a/1a4
U CPEJCTB UX JOCTH)KECHUS.

OK 5. Hcnonb3oBars
UH(POPMAaIMOHHO-
KOMMYHHKAI[HOHHBIE
TEXHOJIOTHH B
npodecCuOHATbHON
JeSITENIbHOCTH.

JIP 09. I'0TOBHOCTP M CIIOCOOHOCTH K
00pa3oBaHuIO, B TOM YHCIIE CaMO00pPa30BaHHUIo,
Ha MPOTSHKEHUU BCEH JKU3HH; CO3HATENbHOE
OTHOIICHHE K HEMTPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBUIO YCIIEIIHON MpodeccrnoHalbHON U
OOIIECTBEHHOM JIeITCILHOCTU

MP 04. TOTOBHOCTP W CHOCOOHOCTH K
CaMOCTOSTENIbHON MH(POPMAITMOHHO- TO3HABATEIIHHOM
NeSTeNbHOCTH, BIIQJICHUE HAaBbIKAMH MOJTYUYEHUs
HeoOXoauMol MHGOpPMAIUU U3 CIOBapell pa3HbIX THIIOB,
YMEHUE OPUEHTUPOBATHCS B PA3TUYHBIX UCTOUHUKAX
nH(pOpMaIUU, KPUTUUECKH OLIEHUBATh U HHTEPIIPETUPOBATH
uHGOPMAIIHIO, TIOTYyYaeMyl0 U3 Pa3IMYHBIX HCTOYHUKOB.

OK 6. Paborats B KOMaHJE,

spdexTuBHO  0OOmATBCT €
KOJIJIETaMH, PYKOBOJICTBOM,
KIINCHTAMU.

JIP 07. HaBbIkH COTpYIHUYECTBA CO
CBEpPCTHHUKAaMHM, JETbMH MJIAJIIEr0 BO3pacTa,
B3POCIBIMH B 00pa30BaTeIbHOM, OOIIIECTBEHHO
MOJIE3HOM, YI4EOHO-HCCIIE0BATEIbCKOM,
IIPOEKTHOM U IPYTUX BUAAX ACSITEIbHOCTU

MP 02. YMeHHe NpOAYKTHBHO OOLIATbCA H
B3aMMO/IEHICTBOBATH B IIPOLIECCE COBMECTHOM

NEeSTeIbHOCTH, YYUTHIBATh MO3UIMM JPYTUX YYACTHUKOB
NesTeNbHOCTH, 3 ()EKTUBHO pa3pemniatb KOH(INKTHL,

MP 08. Bnanenue s13bIKOBBIMU CPEJICTBAMU — YMEHHUE SICHO,
JIOTUYHO U TOYHO M3JaraTb BOKO TOUKY 3pEHMS,
HCII0JIb30BATh aJIeKBAaTHBIE SI3bIKOBBIE CPE/ICTBA

OK 7. HcnonHATh BOMHCKYIO
00513aHHOCTh, B TOM YHCIIE C
IPUMCHECHUEM MTOJTYYEHHBIX

npoeCCHOHANIBHBIX ~ 3HAHUU

JIP 03. I'otoBHOCTH K cityxeHHt0 OTE4ecTBY,
€ro 3aIluTy.

JIP 11. Ilpunstue u peanusamus HEHHOCTEMN

3I0pOBOTO M Oe3omacHOro oOpa3a JKU3HH,

MOTPEOHOCTH B (PU3NUECKOM

MP 07. YMeHue caMOoCTOSTENBHO OLIEHUBaTh U MPUHUMATH
peuicHud, ONpcACIAOIUC CTPATCTUIO ITOBCACHUS, C
Y4€TOM I'PAKJAHCKUX U HPAaBCTBEHHBIX LICHHOCTEU




(st FoHOIIIEH )

CaMOCOBEPILEHCTBOBAHUH, 3aHATHIX
CIIOPTUBHO-03/I0POBUTEIBLHON J1E€ATEIBHOCTBIO,
HENPUATHE BPEIHBIX IPUBBIYEK: KYPEHUS,
YIOTPeOICHHSI aTKOT OIS, HAPKOTHUKOB.

JIP 12. bepexxHoe, OTBETCTBEHHOE U
KOMIIETEHTHOE OTHOLIEHUE K (hU3nUecKoMy M
IICUXOJIOTHYECKOMY

3JI0POBbIO, KaK COOCTBEHHOMY, TaK U IPYTUX
JI0JIEH, yMEHME OKa3bIBaTh NIEPBYIO TOMOLIb
3JI0POBbIO, KaK COOCTBEHHOMY, TaK U IPYIHX
JI0JIEH, yMEHME OKa3bIBaTh NEPBYIO TOMOLIb




3. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILINHBI

Beenenune
MaremaTika B HayKe, TEXHHMKE, SKOHOMUKE, HWH(POPMALMOHHBIX TEXHOJIOTUSAX M MPAKTHYECKOH
nesTenbHOCTH. Lleny u 3a1aun u3ydeHus: MaTeMaTHKH 1pu ocBoeHnu npogeccun CIIO.
AJITEBPA
Pazéumue nonamus o yucine
Ilenbie u panpoHaibHble Ynucia. JledcTBUTENbHbBIE Yicia. [Ipubnausicentvle bl4UCTIEHUSL.
Komnnexcnvie uucaa.
Kopnu, cmenenu u nocapugmot
Kopuu u crenenun. Kopuu HatypajibHOW CTENEHU U3 4yuCiIa U UX cBoicTBa. CTENEHU ¢ pallMOHATbHBIMU
IIOKa3aresiMi, MX cBoMcTBa. (CreneHu ¢ JCHCTBUTENBHBIMH IoKazatensiMu. Ceoticmeéa cmenenu c¢
OeticmeumenvHvlM NOKa3amenem.
Jlorapudm. Jlorapudm yucaa. OcHoBHOE JorapuPMUIECKOE TOXKIECTBO. JlecITHUHBIE U HATypaJIbHBIC
norapudmsl. [IpaBuna neiictuii ¢ norapudmamu. [lepexos kK HOBOMY OCHOBaHHIO.
IIpeoGpa3zoBanue anredpamveckux BbIpaxeHui. [IpeoOpa3oBaHue panMOHAIBHBIX, MPPALUOHAIBHBIX
CTETIEHHBIX, TIOKA3aTEIbHBIX U JIOTapU(PMUUECKUX BBIPAKECHUH.
Ilpakmuueckue 3anamus
Apudmerndeckne JeMCTBUS HaJ YWCIAMH, HAXOXICHWE MPHONMKCHHBIX 3HAUCHWH BEJIUYUH U
MOTPEUIHOCTEN BbIYMCICHUH (a0COIIOTHON U OTHOCUTEINIBHOM), CPAaBHEHNE YUCIIOBBIX BBIPAXKECHUH.
Beruncnenue u cpaBHeHNE KOpHEW. BbINoHEHNE pacyeToB ¢ paJuKalaMH.
Pemenne wuppanuMoHanbHbIX ypaBHeHMM. HaxokneHue 3HauYeHHMH CTENEHEW C  palUMOHAIBHBIMU
nokasarensimu. CpaBHeHue creneHed. [IpeoOpa3oBaHMsi BBIpOKEHUH, COIEpKAlIUX CTENeHU. PemieHue
II0OKA3aTeIbHBIX YPABHEHUM.
Pemenne npukiagHeix 3anay.
Haxoxxnenue 3HaueHMi jorapudma Mo MpOU3BOJILHOMY OCHOBaHHMIO. [lepexos OoT OJHOrO OCHOBaHMS K
apyromy. Beraucnenue u cpaBaeHue gorapupmos. JlorapudmMupoBaHue 1 NOTEHIIMPOBAHNE BBIPAKCHHH.
[TpuGnuKeHHbIe BEIUMCIIEHUS U PELICHNS IPUKIIaIHBIX 3a/1a4.
Pemenue norapudmuueckux ypaBHEHHH.
OCHOBbBI TPUTTOHOMETPUU
OcHOBHBIC IOHATHSA
Panuannas mepa yria. BpamarensHoe npukxenue. CHHyC, KOCUHYC, TAHT€HC U KOTAHT'€HC YHUCIIA.
OCHOBHBIC TPUTOHOMETPHYECKHE TOKAECTBA
®opMmyibl puBefeHUs. PopMyiibl crioxeHus. PopMysl yABOCHUS Popmyibl NOJOBUHHOSO Yeld.
IIpeoOpa3oBanus npocTeINX TPUTOHOMETPHYECKHUX BbIPaKeHU I

ITpeoOpa3oBaHue CyMMbl TPUTOHOMETPUYECKMX (YHKIMHA B IMPOU3BEJICHHE W NPOU3BEACHUS B CYMMY.
Buipaowcenue mpuzonomempuueckux ¢pyHkyuii yepes maneeHc no108UHHO20 apeyMeHmda.

Tpuronomerpuyeckne ypaBHeHUs] M HEPABEHCTBA
[Ipocreiimne TpUroHOMETpUIECKNE ypaBHEHUS. [Ipocmetiuiue mpuzoHomempuieckue HepageHcmaa.
OOpaTHbIe TPUTOHOMETPUYECKHEe (PYHKIHH. APKCUHYC, apKKOCHHYC, apKTaHT€HC.
Ilpakmuueckue 3anamusn
PannaHHbBIN METOA U3MEPEHUS YITIOB BPALLEHUS U CBS3b C IPAJyCHON MEPOM.
OCHOBHbBIE TPUTOHOMETPUYECKHE TOXKIECTBA, (OPMYIBI CIOXKEHUS, YIABOCHHS, MpeoOpa3oBaHHE CYMMBI
TPUTOHOMETPUUYECKUX (PYHKIMI B Mpou3BeIeHUE, NMpeoOpa3oBaHUE MPOU3BEACHUS TPUTOHOMETPUUYECKHUX
¢byskuii B cymmy. [Ipocreiiniyie TpuroHoMeTpuueckie ypaBHEHUS U HEPABEHCTBA.
OOpatHble TpUTOHOMETpUYECKHE (PYHKIIUU: apKCUHYC, apKKOCHHYC, apPKTaHT€HC.

DYHKIUH , UX CBOICTBA U I'PaQUKH

@yukuuu. O6nacTe omnpeneneHuss ¥ MHOXKECTBO 3HAYeHMH; rpaduk (YHKIHMH, TOCTPOCHHE TpaHUKOB
(GyHKIUH, 3aJaHHBIX Pa3IMYHBIMUA CIIOCOOAMH.
CpoiictBa ¢QyHKknuM. MOHOTOHHOCTb, YETHOCTb, HEUYETHOCTb, OIPAHUYEHHOCTb, HNEPHUOAUYHOCTD.
ITpomesxyTku Bo3pacTaHus U yObIBaHUS, HAUOOJIbIIIEE U HAUMEHbIIIEE 3HAUCHMS,
TOUKHU dKCTpeMyMa. ['paduyeckas nnrepnperanus. [Ipumeps! GyHKINOHATBHBIX 3aBUCUMOCTEHN B peabHBIX
nporeccax u sSBICHUsAX. ApupmMeTnueckue onepanuu Hajx GyHKIUSIME.



Crnoxnas pyHKuus (KoMrno3uuus). [lonsamue o HenpepviHocmu GyHKYUU.
Oo6patublie pynkuuu. Ooacms onpeodenenuss u 001acmov 3Ha4eHUll 0OpamHo GYHKYUU.
I'paghux obpamnou hynxyuu.
Crenennble, NoKa3aTejbHble, JorapupMuiecKkue
U TPUTOHOMETPHYeCKHe (PYHKIHH.
Oo0paTHble TpUTrOHOMeTpHYecKHe PYHKIUMN
Onpenenenus QyHKIUN, KX CBOMCTBA U rpaduky.
IIpeoOpa3oBanust rpaduxos. [lapamnenbHblii NEpeHOC, CUMMETPHS OTHOCUTEIBHO OCEH KOOpJAMHAT U
CUMMETpHUSl OTHOCUTENIBHO Hauyaja KOOPIMHAT, CHMMETPHsI OTHOCHUTEIBHO MPSAMOM Y = X, pPacTsKEHUE U
C)KaTHe BJIOJIb OCEH KOOpAMHAT.
Ilpakmuueckue 3anamus
ITpumepbl 3aBUCHUMOCTEH MEXIY IEPEMEHHBIMM B peEaJbHBIX IIPOLEcCaX W3 CMEXKHBIX JUCLHUIUIMH.
Omnpenenenue ¢ynknmii. [locrpoenue u urenue rpadpukoB ¢ynxnuii. Uccnenoanue ¢pynkuuu. CBoiicTBa
JUHEWHOH, KBaJ[paTUYHOW, KYCOUHO-JIMHEHHOW M JpoOHO-TMHEWHOW ¢yHKumid. HemnpepsiBHBIE U
nepuonuveckue ¢pynkuuu. CBoiicTBa M rpaduku CHHYCa, KOCHHYCa, TaHT€HCa M KoTaHreHca. OOpaTHbIE
¢bynkun u ux rpaduku. ObpaTHsie Tpuronomerpudeckue Qynkuun. [IpeodbpazoBanus rpaduka GyHKIIIH.
I"apmonmnueckue xonebanus. [Ipuknaaneie 3aqaun.
IToka3zarenbHble, J0rapupMUUECKUe, TPUTOHOMETPUYECKHE YPAaBHEHUS U HepageHcmed.
HAYAJIA MATEMATHYECKOI'O AHAJIM3A
ITocnenoBareabHocTH. CrIOCOOBI 33/1aHUS U CBOMCTBA YUCIIOBBIX [1OCIIEI0BATEILHOCTEH.
llouamue o npedene nocnedosamenvhocmu. Cywecmeosanue npeoeia MOHOMOHHOU O02PAHUYEHHOU
nocnedosamenvrHocmu. CyMMHpOBaHUE IOCe10BaTeaIbHOCTEH. beckoHeuHo yObIBarolasi reoMeTpruyecKas
IIPOrpeccus U ee cymma.
IIpousBoanas. [Tonarue o npou3BoAHON QYHKIMH, €€ TEOMETPUUECKUI 1 PU3NUECKUI CMBICI. Y paBHEHUE
KacaTenbHOW K Tpaduky QyHKkuuu. IIpow3BogHBIE CYMMBI, pa3HOCTH, IPOU3BEJCHHS, 4YacTHBIC.
ITpon3BoiHbIE OCHOBHBIX 3JIEMEHTapHbIX QyHKIM. [IpuMeHeHne npou3BoHON K MCCIeI0BAaHNUIO (PYHKIUIT
U TIOCTPOCHUIO TPaPUKOB. [Ipou3z600Hble 00pamuoll hyHKyuy u KOMRO3uyuu GyHKYuu.
IIpumepsl UcrIoNb30BaHMs MPOU3BOAHOM JIJIsl HAXOXKJIEHUS HAWIYYLIErO PELICHHUS B NMPHUKJIAJHBIX 33Jadax.
Bropas npousBoiHas, ee reoMeTpUUecKUid U GU3NYECKUN CMBICI.
HaxoxxaeHue ckopocTy Juts Iporecca, 3alaHHoro (opMysoi U rpaduKkoM.
IlepBooOpa3nass u uHTerpaJ. [IpuMeHeHHE ONpPENEICHHOTO HWHTErpaja s HAaXOXIACHHUS IUIOIIAIN
KpuBoJuHenHHo! Tpaneuuu. @opmyna Hetorona—IJleii6nuna. [Ipumepsl npuMeHeHns: UHTerpaia B pU3MKe
U TEOMETPUH.
IlIpakmuueckue 3anamus
YucnoBas Mocie10BaTeNbHOCTb, CIOCOOBI €€ 3a/1aHusl, BBIYMCICHUS WIEHOB rocienoBaTenbHocTy. [Ipenen
1ocye10BaTelbHOCTH. beckoHeuHOo yObIBaroIias reoMeTpryecKas porpeccusi.
[Ipon3BoaHas: MEXaHUYECKUM U T€OMETPUYECKUI CMBICI IIPOU3BOAHOM.
VYpaBHeHue KacarenbHOi B obOmem Buzae. [lpaBuna u  Qopmynsl auddepeHuupoBanus, Tabnuna
MIPOM3BOJIHBIX AIeMEeHTapHbIX QyHKIUH. VccnenoBanue GyHKIMU ¢ TOMOILIBIO MTpon3BogHoNW. Haxoxnenue
HauOOJIBIIEr0, HAUMEHBIIETO 3HAUEHHSI U AKCTPEMATIbHBIX 3HAYCHUN (QYHKIINH.
Wnurerpan u nepBoobpasnHas. Teopema Hbrorona—IJleitOnuna. [IpumeHeHne uHTerpana K BBIYUCICHUIO
(bU3NYECKUX BETUYMH U TUIOIIAICH.
YPABHEHUSI U HEPABEHCTBA
YpaBHeHusT M CcHCTeMbl YypaBHeHMH. PaunyoHanbHble, UWppalMOHAIbHBIE, IIOKAa3aTEJIbHBIE U
TPUTOHOMETPUYECKHUE YPABHEHUS U CUCTEMBI.
PaBHOCUIIBHOCTH YpaBHEHMI, HEPABEHCTB, CUCTEM.
OcHOBHbIE TMpUEMBbl HMX peuieHus (pa3jiokKeHHe Ha MHOMKUTENH, BBEICHHE HOBBIX HEU3BECTHBIX,
MOJICTAHOBKA, Ipa)UIeCcKuil METO).
HepaBencrBa. PannonanbHble, UppallOHAIBHBIE, MOKAa3aTeNbHbIE U MpUsOHOMempuieckue HEpaBeHCTBa.
OCHOBHBIE IPUEMBI UX PELICHHUS.
HUcnonb3oBanue cBOiicTB U rpagpukoB (GyHKIUI NPH pellieHUW YPaBHEHHMH M HepaBeHCTB. Meton
MHTEPBAIOB. M300paxkeHne Ha KOOPIMHATHOM IJIOCKOCTH MHOKECTBA PEUICHUN YpaBHEHUN U HEPABEHCTB C
JBYMsI IEPEMEHHBIMU U UX CUCTEM.



Ilpuknaonsie 3a0auu
[IpumeHeHne MaTeMaTHYECKMX METOJIOB JAJIsS PEIIEHUsl COJEpKaTelbHBIX 3a7ad M3 pa3iNdHbIX oOjacteid
HayKU U MPaKTUKHU.
WNHuTtepnperanus pe3yaprara, yuyeT peajlbHbIX OTPaHUYECHHM.
Ilpakmuueckue 3anamusn
Kopuu ypaBHenwmii. PaBHOCHIbHOCTH ypaBHeHuid. IIpeoOpasoBanue ypaBHeHHH. OCHOBHBIC MPHUEMBI
pelIeHns ypaBHEHU. Permenre cucteM ypaBHEHUM.
Hcnonb3oBanue cBOMCTB U rpadukoB (PYHKUIUN AJIsl peICHUsS] YPaBHEHUH U HEPABEHCTB.
KOMBHUHATOPHUKA, CTATUCTHKA U TEOPUS BEPOSITHOCTEM
JieMeHTbl KOMOMHATOPUKH
OcHOBHBIE TTOHATHSI KOMOMHATOPUKHU. 3a/1a4ll Ha MOJICYET YKCJIa Pa3MEIECHUM, TePECTaHOBOK, COUECTAHUM.
Pemenue 3amau Ha mepebop BapuantoB. dopmyna OmHoma Hrerorona. CBoiicTBa OMHOMHHAIBHBIX
kodpunnentos. Tpeyronbuuk [lackas.
JJieMeHThI TEOPUH BEPOSITHOCTE
CoObiTHE, BEPOSITHOCTH COOBITHS, CIOKEHHE M YMHOXEHUE BEpOATHOCTEH. [lonamue o Hezagucumocmu
coovimuti. /[uckpemnas cuyyauHas 6eluyuHa, 3aKoH ee pacnpedenenusi. Hucnosvie xapakmepucmuxu
OUCKpemHOU cyyaunou seauyunsl. Ilonamue o 3axone 601bUWUX YUCE].
DJIeMEeHThI MATEMATHYECKON CTATHCTUKHU
[IpencraBienne naHHBIX (TaOIUIBI, JUATPAMMEL, TPA(UKH), 2eHEePANIbHASL COBOKYNHOCHb, 8bIOOPKA, CpedHee
apupmemuueckoe, meouana. Ilonamue o 3adauax mamemamuveckou cmamucmuky. Pewenue
NPAKMUYECKUx 3a0a4 ¢ NpUMeHeHUeM 8epOSIMHOCIHbIX MeMo008.
Ilpakmuueckue 3anamus
Hcropus pa3BuTHs KOMOMHATOPUKH, TEOPHH BEPOSITHOCTEH M CTATUCTHKH M UX POJIb B PA3IMYHBIX chepax
YeNnoBeUYeCKOr Jku3HeaeaTenabHocTU. [IpaBuna komOuHatopuku. PemieHne KOMOMHATOPHBIX —3ajad.
Pasmenienus, coueranus u nepectaHoBku. bunom Herorona u tpeyronsHuk Ilackans. IlpuknagHeie 3agaun.
Kitaccuueckoe omnpeneneHue BEpOSTHOCTH, CBOWCTBA BEpPOSITHOCTEH, TeOpeMa O CYMME BEpPOSTHOCTEH.
Beruucnenue BepostHocTed. Ilpukitagneie 3amaun. I[IpencraBneHue 4ucnoBbIX JNaHHBIX. [IpukiagHblie
3a/1auu.
IF'EOMETPUA
Ilpample u nnockocmu é npocmpancmee
B3aumHoe pacnonoxeHue AByX MNpsSMBIX B MpocTpaHCTBE. [lapamnenbHOCTh HpSIMOW U IIOCKOCTH.
[TapannensHOCTh MIOCKOCTEH. [lepneHauKyIsIpHOCTh NPSIMOM U MIOCKOCTH. [leprieHIuKyIsp 1 HaKJIOHHAs.
Yroa Mexay NpsAMOU U IJIOCKOCTBIO. JIByrpaHHBIN yroil. YToJI MeXy INIOCKOCTAMHU. [lepreniuKynapHOCTh
JBYX TIJIOCKOCTEH.
I'eomeTprueckue mnpeoOpa3oBaHUs IMPOCTPAHCTBA: MMAPAIIENbHBIA NEPEHOC, CHUMMETPHsI OTHOCUTEIIBHO
IIJIOCKOCTH.
[TapannensHoe npoextupoBanue. Ilnowads opmozonanvhol npoexyuu. 300paxkeHne MpoCTPaHCTBEHHBIX
dburyp.
MHOrorpaHHUKH
Bepuunsl, peOpa, rpaHd MHOTOTpaHHUKA. Paszsepmka. Muozocpannvle yenvi. Buinykivie MHO20SPAHHUKU.
Teopema Otinepa. lpuzma. [psmas u naxnonnas npusma. [pasmnpHas npusMma. [apanmnenenunen. Kyo.
[Mupamuna. IlpaBunbHas mnupamuaa. YcedeHHas mnupamuga. Terpasap. Cummerpun B KyOe, B
napajuiesienunesie, B npusMe U nupamuie.
Ceuenus Ky0a, MPU3MBI U TUPAMUJIBI.
[Ipeacrarnenue o MpaBUILHBIX MHOTOTPAaHHUKAX (TETpadape, Ky0Oe, OKTadape, AoJeKadIpe U HKOcadape).
Tes1a M NOBEPXHOCTH BpalleHUs
Hunmuaap w koHyc. YceueHHbIH KoHyc. OcHOBaHWE, BBICOTa, OOKOBasi IOBEPXHOCTh, OOpa3zyroIas,
pa3BepTKka. OceBble CEUEHUS U CEUEHUs, TapajlIeIbHbIE OCHOBAHUIO.
ap u cdepa, ux ceuenus. KacarenpHas miockocTs K chepe.
HN3mepenus B reomeTpun
O6bem u ero m3mepenue. MHterpanbpHas ¢gopmymna oobema. Dopmynbl o0bema Kyda, MPSIMOYTOJIBHOTO
napajuiefienunena, npus3Mel, MuiuHApa. Dopmynsl oObeMa muUpaMmuabl U KoHyca. DOpMyIbl IIOMAAH



MOBEPXHOCTEH IWIMHPA U KoHyca. Popmynel 00beMa 1apa u miomanu cepsl. [logodue Ten. OTHOmEHUS
TJI01a el TOBEPXHOCTEH U 00bEMOB MOJOOHBIX TEJ.

KoopanHathl 1 BEeKTOPbI
IIpssmoyronbHas (nexkapToBa) cucTeMa KOOpAMHAT B IpocTpaHcTBe. Dopmysa pacCTOSHUS MEXAY IBYMs
TOUKaMU. YpaBHEHUS cPepbl, n10CKOCMU U NPAMOLL.
Bexktopsl. Moaynb BekTopa. PaBeHCTBO BeKTOpOB. Cll0XKEHHE BEKTOPOB. Y MHOKEHHME BEKTOpa Ha YHUCIIO.
Pa3nokeHne BeKTOpa IO HANpaBICHHUAM. YTOJI MEXAy IByMs BeKropamu. IIpoekumss BekTopa Ha OCb.
Koopaunats! Bekropa. CkansipHOE IPOU3BEICHUE BEKTOPOB.
Hcnonp30BaHne KOOPAMHAT U BEKTOPOB IIPU PEILICHUU MAaTEMAaTUYECKUX U IPUKIIAJHBIX 3a1ady.
IlIpakmuueckue 3anamus
IIpu3Haky B3aMMHOTO PacIlONOKEHHS MPAMBIX. YTOlI MEXAy NpsAMBIMUA. B3anMHOE pacnonokeHue mpsMbIxX
U 1IocKocTe. [IepreHIuKymsap 1 HaKJIOHHAS K IUIOCKOCTH. YTOJI MEXKIY IIPSAMOM U IUIOCKOCTBIO. TeopeMbl
O B3aHMHOM DACIOJIOXKCHHM MNPSAMOM M IUIOCKOCTH. Teopema o Tpex nepnesHaukyisapax. [IpusHaku u
CBOMCTBA IAapaJUICIbHBIX WM IEPIECHIUKYISAPHBIX IIOCKOCTEM. PaccTosiHue OT TOYKHM 0 IUIOCKOCTH, OT
IIPSIMON 10 IJIOCKOCTH, PACCTOSIHUE MEXAY INIOCKOCTAMHU, MEKIY CKPEIMBAIOIIUMUCS NPSAMBIMH, MEXKIY
MIPOU3BOJILHBIMU (PUTypaMH B IPOCTPAHCTBE.
[TapannenbHoe NPOEKTUPOBAHME M €ro cBoicTBa. Teopema o0 niowaou OpmMOSOHANLHOU NPOEKYUU
MHO20Y20bHUKA. B3aMMHOE pactionokeHue MpoCTpaHCTBEHHBIX GUTYP.
Paznuunble Buabl MHOrorpaHHukoB. Mx u3oOpaxenus. CeueHusi, pa3BepTKM MHOTOrpaHHUKOB. ITnomansb
MOBEpXHOCTU. Buasl cummerpuil B mnpocTpaHcTBe. CumMMeTpus Tel BpaLIEHUS] M MHOTOIPAaHHUKOB.
Brmaucnenue wiomaneid 1 00eMOB.
Bexkropsl. [leiicTBus ¢ BekTopamu. JlekapToBa cUCTeMa KOOPJIUHAT B MIPOCTPAHCTBE.
VYpaBHeHHE OKpPY)XHOCTH, cepbl, IIocKocTU. PaccTosHume Mexny Toukamu. JleiicTBUS C BEKTOpamu,
3aJlaHHBIMU KoopauHataMu. CKalsipHOE NpPOU3BENCHUE BEKTOpOB. BekTopHOE ypaBHEHHE NpPAMON U
I10cKOCTH. Mcronb30BaHne BEKTOPOB MIPH I0OKA3aTENbCTBE TEOPEM CTEPEOMETPHUH.

IlpuMepHbIe TeMbI pedepaToB, HHAUBUAYAJIbHBIX POEKTOB

Ne Tembl

1 | Hensie u parmoHabHBIC YKclia. JIeHCTBUTEIBHBIC YHCITA

2 | [TpuOv>KeHHBIC BRIYHCIICHUS

3 | KoMIuiekcHble ynciia

4 | CreneHu

5 | JlorapuMmer

6 | B3aumHOE pacnoso)eHne NPSMBIX M IIOCKOCTEH

7| [TapannensHOCTh MPSMBIX U IMIIOCKOCTEH

8 | 'eometpus EBkinaa

9 | KoMOuHaTOpHBIC KOHCTPYKIIUU

10 | Yucmo opOut

11 | KoopauHathl 1 BEKTOPHI B IPOCTPAHCTBE

12 | CkansipHO€ IPOM3BEACHNE BEKTOPOB




13

[leprieHIUKYISIPHOCTD NPSIMBIX U INIOCKOCTEN

14

Vrael u BpaliaTCJIbHOC JIBUKCHUC

15

TpuroHomeTpruyeckue onepamuu

16

Tpuronomerpuyeckue QGyHKIINH

17

CummeTpust QyHKIIUU

18

HenpepbiBHOCTH hyHKIIMH

19 | ITapamnenenurie/ibl ¥ MPU3MbI
20 | TTupamm bt

21 | Konyc

22 | [IpaBUIIbHBIE MHOTOTPAHHUKA
23 | [TocienoBaTEILHOCTH

24 | [IpousBoiHAs

25 | [TepBooOpa3Has

26 | ®opmyia Teitopa

27 | Teopema HrrotoHa — JleliOHuIa

28

BeposatHocTh u €€ cBOMCTBa

29

HOBTOpHI)Ie HUCIIbITaHUA

30

CinyyaliHasi BeJIMYMHA




4. OFbEM YYEBHOWM JUCHUILIMHBI B BUJE YYEEHOU PABOThHI

Buj yueOHoit padoThI Konuuecmeo
uacos
MakcumajibHas yyeOHasi HATpy3Ka (Bcero) 465
Oo6s13aTesIbHAsI ayAUTOPHAs y4eOHAasi HATPY3Ka (Bcero) 310

B TOM 4HUCJIC:

nabopaTtopHbie pabOThI -

IMPAKTUYCCKHUEC 3aHATHA -

KOHTPOJIbHBIE pabOTHI -

CamocrosiTesibHas pabora o0y4yaronierocst (Bcero) 155

Hrorosas arrecranus B hopMe sx3ameHa -




5. TEMATUYECKH IIJIAH U COJAEP)KAHUE YYEBHOM JUCIUILIAHBI

«MATEMATHKA»
HaumenoBa Conep:xanue y4ye0OHOro MaTepuaJa, 1a00paTopHblie padoTbI U Bcero Kon
HHE NPaKTHYeCKUEe 3aHATHS, CAMOCTOATEeIbHAsA padoTa 00y4yaommxcs, ayIMT | amunocr
pa3zaeiioB u KypcoBasi padoTa (IpoeKT) . HBIX
TEM pe3yasT
aToB
peanusa
pigine
nporpam
MbI
BOCIIMTA
HHUSA
il 2 3
I kypc (152 4.)
BBenenue 4
Osnakomure | 1 O3HakomIIeHHE C POJIbIO MATEMATHKH B HAYKE U TEXHUKE, 1
JBbHOE 9KOHOMHUKE, HH(OPMALIMOHHBIX TEXHOJIOTHAX U MPAKTUYECKON JIP 05
3aHATHE AeATeNbHOCTH. O3HaKOMJIEHHE C UETISMU U 3a1a4aMU U3y4EeHUs]
MaTeMaTuku npu ocsoeHuu npodeccuit CI10O. IloBropenue.
IToBTOpEHue | 2 IToBTOpEHME LIKOJBHOIO Kypca MaTEMaTHKH. 2 JIP 05
3 Bxonnas koHTpOBHAS padoTa. 1 JIP 05
Pazpea 1. Pa3zBuTHe nNoHsITHA O YMCJIIE 12
Tema1.1. |1 2
Llenbie ¥ panMOHaNbHbIE Yncia. MppanuonaabHbIe YHCIIa. JIP 09
Apudpmerny JleiicTBUTENbHBIE YUCIIA.
ecKue
eficTBus
A Hal CamocrosiTesibHas padora o0yuarommxcsa. Hanucanue pedepara 3
ancaamn. | «HenpepbiBHbIE APOOH»
1 2 JIP 09
[TpuOnm>KeHHbIE BBIYMCIIEHUS
Tema 1.2. —
2 [Tpaktuyeckas padora Nel. HaxoxxaeHue norpemsoctei 2 JIP 09
Hpﬂgglgmeﬂ BbIUMCIIEHUH (A0COTIOTHON U OTHOCUTEIILHOM).
snavenusi | CaMocrosiTesqibHas padora od0yqyaomuxcs. CocTaBuUTh U pelINTh 4
BeJTHYNH npuMepsl Ha «KOKPYyIJIeHHEe YUCEJ ¢ TOYHOCTBIO».
1 YTo Takoe KOMIUIEKCHOE YHCIIO. 2 JIP 09
2 ITpakTueckas padora No2. BeruuciaeHust ¢ KOMILUIEKCHBIMU 2 JIP 09
YHUCJIaMHU.
Tema 1.3. =
3 [ToaroToBka Kk KOHTPOJIBHOMN paboTe. 1 JIP 09
Komnexcn
ble yncia |4 CamocrosiTenbHas padbota no teme «IloHsTue o yucner. 1 JIP 07
CamocrosiTesbHast pabora o0yuaromuxcsa. Hanucanue pedepara 4
«HcTopus pa3BUTHS YHCeID).
Paznea 2. Kophu, crenenn, jorapugpmoi 42
1 UTO MBI 3HaeM O CTENEHSX. 2 JIP 05
2 Kopenb N—oii cTenenu u ero cBONCTBA. 4 JIP 05




CTemneHb ¢ palMoHATLHEIM TTOKa3aTelIeM 4 |JPos
Tema 2.1.
WppannonanbHble ypaBHEHUS 4 JIP 05
Kopenn N — ppatl yp
0ii CTeneHu. _ 1
[IpaxTuueckas padora Ne3. Pemenue ypaBHeHHA JIP 05
IlonsTue
cremenu CamocrosrtenbHas padora «O0001IeHIe TOHATHS CTENICHU U KOPHS 1 JIP 07
N-0i1 CTEIICHU»
CamocrosiTeibHas padora o0yuyarommxcs. Pemnenne 6
HPPALHOHATBHBIX YPABHEHUH U3 TUAAKTHYECKOI0 MaTepuaJa.
[NokazatenbHast QyHKIHS 2 JIP 05
Tema 2.2.
[Toka3arenbHble ypaBHEHUs 4 JIP 05
Iloka3zarennb
Has JIP 05
dyHKIHS [Tpaktnyeckas pabora Ned. IToka3arenbHble HEpPaBEHCTBA 4
[TonroroBka Kk KOHTPOJIBHOU paboTe 1 JIP 07
KonTponbnas padora Nel «Iloka3aTenbHble ypaBHEHUS U 1 JIP 07
HEPaBEHCTBA»
CamocrosiTeibHas padora odyuarommuxcs. CocraBienne 6
crpaBo4YHOro Mmarepuaia no reme «llokaszareabHast pyHKIUS».
Tema 2.3. ITonaTue norapupma 1 UX CBOMCTBA. 2 JIP 05
Jlorapugpmu
qecKast IIpakTrueckas padora Neb. Jlorapudmudeckas pyHKOus. 2 JIP 05
byHkuus
[IpakTnueckas padora Neb. Jlorapudmuueckne ypaBHEHUS. 4 JIP 05
IIpakTrueckas padora Ne/. Jlorapudpmuueckue HepaBeHCTBA. 4 JIP 05
[ToaroroBka Kk KOHTPOJIBHOU PadOTE. 1 JIP 07
KonTponbhas padora Ne 2 «Jlorapudmuueckue ypaBHeHus 1 1 JIP 05
HEPAaBEHCTBA»
CamocrosiTeibHas padora o0yuyarommxcs : H3yyenue Tembl 8
«HartypanbHbie JJorapupmon
Paznea 3. IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE 28
Tema 3.1. [TapannenbHOCTh IPSAMBIX, PSMOMN U IIIOCKOCTH 2 JIP 09
Hangc?beﬂBH B3anMHOe pacmonokeHne MpsSMbBIX B TPOCTPAHCTBE. YTOI MEXITY 4 JIP 09
npsIMOii 1 JIBYMsI IPSIMBIMHU.
IUIOCKOCTH B [TapasiensHOCTh IOCKOCTEH. 2 | JIP 09
NPOCTPAHCT
Be
Tetpasrap u nmapanenenumnen. 2 JIP 09
[ToaroToBKa K KOHTPOJIBHOM padoTe. 2 JIP 07
KonTtponbHas padora Ne 3 «[lapamienbHOCTb MPSIMBIX U 1 JIP 07

IIOCKOCTEN.




CamocrosiTesibHAsi padoTa 00y4aOIIMXCS . U3rOTOBJIEHHE
MO/ eJIeH.

Tema 3.2. IlepnenAuKyYISIPHOCTD IPSAMOU U TUIOCKOCTH. 4 JIP 09
I[Hepnenauxky I % o
JIIPHOCTD EpIIEHIUKYJISp U HAKJIIOHHBIE. YTO0JI MEXY NPAMOH U 4 JIP 09
npsMoii 1 IUIOCKOCTBIO.
IJIOCKOCTH B I 5o1a No8 -
NMPOCTPAHCT pakTHieckas padora Ne8. JIByrpaHHbIN yroil. 4 JIP 09
Bé IlepneH quKyIsIpHOCTD MIJIOCKOCTEM.
IToaroroBka Kk KOHTPOJIBLHOU padoTeE. 2 JIP 07
JIP 07
Kontposbhas padota Ned «IlepneHaAuKysIpHOCTD MPSMOKN U 1
IUIOCKOCTH B IIPOCTPAHCTBE»
8
CamocrosnTebHas padoTa 00y4arOIIMXCS : H3rOTOBJIEHHE
MojieJIeid.
Paznen 4. KoopanHaTtel 1 BeKTOPHI 10
Tema 4.1. [TonsiTue BekTOpa B npoctpaHcTBe. ClI0KEHNE U BBIYUTAHUE 2 TP 05
BekTophl B BEKTOPOB. YMHOKEHUE BEKTOPA Ha YUCIIO.
NPOCTPAHCT
Be. KomnuianapHbie BEKTOPBI. 2 JIP 05
CamocrosiTesibHas padoTa od0yuaromuxcs: U3yuenue TemMbl
«Pa3ii0’keHne BEKTOpPa 10 TpeM HEKOMILIAHAPHBIM BEeKTOpam» 6
(paboTa mo y4yeoHUKY)
Tema 4.2. Koopaunats! Touku. Koopannatel BekTopa. 2 JIP 05
Merton
KOOpAUHAT B [TpakTiaeckas padorta Ne9. CkansipHoe pousBeieHue. Pemnenue JIP 05
NPOCTPAHCT . .
P BE_ 3a/1a4 Ha JIeNCTBUS C BEKTOPaMH, KOOPIMHATHBINA METO/I, )
MPUMEHEHNE BEKTOPOB Il BHIYUCIICHUS BEJIMYMH YIJIOB U
pacCTOSIHUM.
[TonroroBka Kk KOHTPOJIBHOU paboTe 1 JIP 07
Kontponbnas pabora NeS«BekTopsl B mpocTpancTse. MeTon 1 1P 07
KOOpJMHAT B IIPOCTPAHCTBEY.
CamocrosiTe/ibHasi padoTa o0yuyawuuxcsi: pabora no 5
yueOHHMKY, HanucaHue pedepara «BekTopbl B pu3nKe»
Pazpen 5. OCHOBBI TPHTOHOMETPHH 14
Tema 5.1. Panuannas mepa yriia. Yros noBopora. 2 JIP 09
OcHoBHBIE 5
NOHATHA 3aBUCUMOCTBH MEXAY TPUTOHOMETPUUECKUMHU (PYHKLIUSAMH OJHOTO JIP 09
TPUTOHOMET
pHu UTOTO K€ apryMEHTa.
CamocrosiTesibHas paboTa o0y4yarommxcs : padora mo 6

y4eOHUKY, Hanucanue pedgepara «O NPOUCXOKACHUH eIMHHI




U3MepeHHusl YIJIOB».
Tema5.2. |1 TpUrOHOMETPUYECKUE OTICPALIHH. 4 JIP 09
OcHoBHbBIE
TPUTOHOMET | 2 [Tpaktrueckas padota NelO. [IpeoOpa3zoBanue 4
puyecKue . JIP 09
TOXIECTBA TPUTOHOMETPHUYECKUX BBIPKEHHIHA.
3 [ToaroroBka K KOHTPOJILHOM padboTe. 1 JIP 07
4 Konrponbnas pabora Ne6 «OcHOBHbBIE TPUTOHOMETPUUYECKHE 1 P 07
TOKIIECTBA
5 CamocrosiTesibHas padora odyuarommxcs. Opopmiaenune
JIMYHOTI0 cipaBoYHMKa popmyJi, HanMcanue pedepara «U3 6
HUCTOPUH TPUTOHOMETPHUM».

Pa3nen 6. POyHkuum U rpaguku 20

Tema6.1. |1 O030p 00mMX noHATHH QyHKIKU. O0IaCTh ONPECICHHS U 2 JIP 09
MHOYKECTBO 3HaUCHHH (HYyHKIIHH.
DYyHKIUH.
3;;’:}‘{’3;‘ 2 Omnpenenenue rpaduka GpyHkuuu. Paznudnele cnocoObl 3a1aHui 2 JIP 09
GyHKIHHI ¢ynkuuu. [ToHsTre 0 HENPEPHIBHOCTH (DYHKIIMH.
3 CamocrosiTesbHas padora o0yuawmuxcs. Hanmucanue 4
pedeparoB «AcTopus BOSBHUKHOBEHUS NOHATHA (PYyHKIUN».
Tema6.2. |1 Tpuronomerpruyeckue GyHKIMH, UX TpaQUKU U CBOMNCTBA JIP 09
Tpuronomer y=cosx 6
HyecKme ;
VHKIH y =sinx
y =tgx
y = Ctgx
2 MOHOTOHHOCTb, ~ Y€THOCTb, ~ HEYETHOCTb,  OTPAHUYEHHOCTb, 2 JIP 09

NepUOANYHOCTb.  [IpoMexxyTku Bo3pacTaHusi U yObIBaHWS,
HauOonpllee W HauMeHbIlee 3HaueHuss (QyHKOUH. Touku

JKCTpeMyMa
3 Cxema uccnenoBadusi (yHKIIHH. 2 JIP 09
4 ITpakTuyeckas padora Nell. [IpeoOpa3oBanust GyHKINU U 4 JIP 07
JEMCTBYS HAJl HUMH.
5 [ToaroroBka K KOHTPOILHOM paboTe 1 JIP 07
6 Kontponbnas padota Ne 7 «CBorcTBa (PyHKIMH U UX TPAPUKH 1 JIP 07
7 CamocrosiTesbHasg padoTa 00y4YaloIuXcs : IOCTPOeHHe

rpa¢ukoB (PyHKIMU IyTeM Npeodpa3oBaHus 6




10

Pasnen 7. KomOunaropuka
Tema 7.1. KomMmOnHaTopHbIE KOHCTPYKIUU. 2 JIP 05
HonsiTust
KOMOHMHATOP [IpaBuiaa KOMOMHATOPHKH. 2 JIP 05
HKH
[IpakTrueckas padota Nel2. Yucmo opOuT. 1 JIP 05
[TpoBepounas pabota «IIpaBuina KOMOMHATOPUKIY. 1 JIP 07
Tema 7.2. Osnakominenue ¢ OuHomoMm HeroToHa. JIP 05
Bunom 2
Herorona u
TPEYToJaLHHA Tpeyronbuuk [Tackans. 1 JIP 05
K Ilackausn
[IpoBepounas pabora «bunom HetoToHa u Tpeyronsuuk [lackams» 1 JIP 07
CamocrosiTesibHas padoTa 00yYAOIIUXCS : HANIMCAHHUE
pedepara «3 ucropun KOMOMHATOPUKMW, COCTABJICHUE 5
KPOCCBOPI0B «KKOMOMHATOPHKA.
Pa3nea 8 Tpuronomerpuyeckne ypaBHeHUs] M HEPABEHCTBA 12
Tema 8.1 ApKCHHYC, apKKOCUHYC, apKTAaHT€HC, APKKOTAHT€HC 2 JIP 09
Tpuronomer _
puyeckue [Ipocrelilye TPUrOHOMETPUUECKHE YPABHEHUS 2 JIP 09
YPaBHeHHUA
"
HEPABEHCTB
a [Ipocreiimume TpUroHOMETpUYECKNE HEPABEHCTBA 2 JIP 09
[TpakTryeckas padora Nel3. Perienne TpUroHOMETpHUYECKUX 4 JIP 09
YPaBHEHUI U HEPABEHCTB
ITonroToBka K KOHTPOJIBHOM paboTe 1 JIP 07
KonTponbnas padota Ne 8 «Tpuronomerpuveckue ypaBHeHUsI 1 JIP 07
HEepaBeHCTBa»
CamocrositesbHass padora od0yuawmmxcsa. Hanucanme 4
pedepara «UcTopuyecKkue cBeeHUsI TPUTOHOMETPUM.
Il kypce (158 u.)
Paznen 9. MHororpaHHuKH U KpyrJjble TeJa 44
Tema 9.1. MHororpaHHuKHU. DJIeMeHThl MHOTOTpaHHHUKa. Pa3BépTKa. 5 TP 05
MHuororpan MHororpaHHble yIiibl. BeIykiible MHOTOTPaHHUKH.
HUKHU
[Ipusma. [Ipsamast, HaKJIOHHAs, MPABUJIbHAS [TPU3MA. 4 JIP 05
[Mapannenenunen. Ky6.
[Tupamupa. [TpaBuibHas nupamuga. Y cedeHHas MUpamMua. 4 JIP 05

Tetparap.




[Tpaktrueckas padota Neld. CummeTpus B Kyoe, JIP 05
napajuienenunesae, npusme u nupamuae. Cedenus kyoa, mpu3Msl, 2
MUPAMHIBI.
[TpakTrueckas padota Nel5. [IpaBuiabHbIE MHOTOTPAHHUKH. 2 JIP 05
[ToaroroBka K KOHTPOJILHOM paboTe 1 JIP 07
Kontponbras padora Ne 9 «llnomanu moBepxHocTen 1 JIP 07
MHOTOTPaHHUKOB
CamocrosiTesqbHasi padora odyuawommxcs. U3rorosiienne
MojieJieil ¥ BbIYHC/IeHUe 10U OBEPXHOCTH 4
MHOTOrPpAHHHKOB.

Tema 9.2, Hunmuuap. CedeHus MUIAHIPA. 4 JIP 09

Tena v

BpallleHUus IIpakTuueckas padora Nel6. Konyc. Yceuennslii konyc. CeueHus 4 JIP 09
KOHYyca.
[IpakTuueckas padbora Nel7. [llap u chepa. Ceuenus mapa. 4 JIP 09
KacarenbHast mimockocTs Kk cdepe.
[ToaroroBka K KOHTPOJILHOM paboTe 1 JIP 07
KonTtponsnas padora Ne 10«[lnomaay moBepxHOCTEH TEI 1 JIP 07
BPAICHUS»
CamocTosiTeIbHasi padoTa odyuarmmxcs. U3roroBienue 4
MojeJiell 1 BbIYMC/IeHUe TJI0IAAU MOBEPXHOCTH TeJl
BpallleHHs.

Tema 9.3. O0BéM u ero m3meperne. O0BEM Kyda U TIPSIMOYTOJIEHOTO 5 JIP 05

O0BeMBI TeJ1 napajuielienunesa.

[Tpaktuyeckas padora Nel8. O6bémM nmpusmel. O0BEM HUIHHIPA. 4 JIP 05
O6bEM upaMuIbl U KOHYCA. 4 JIP 05
OO0BéM TIapa ¥ IIomaas chepsl. 2 JIP 05
ITonroToBka K KOHTPOJIBHOM padoTe. 1 JIP 07
KonrtponsHas padora Ne 11«O6beMbI TEI». 1 JIP 07
CamocrositesbHast padora. Hanucanue pedepara mo oxHoii u3 12
TeM «Tena Bpamenus B 0bITY», «Tejia BpanieHusi B TEXHHUKE,
«Tena BpanieHusi B apXUTEKType».

Paznen 10. Hauaja MaTeMaTH4eCcKOro aHAJIN3a 40

Tema 10.1. CrocoOsl 3a1aHus ¥ CBOICTBA YUCJIOBBIX ITOCIIEN0BATEILHOCTENN. . 2 JIP 09




HPOH;BOHHa 2 [TonsTHEe 0 Mpenene mocaea0BaTeIbBHOCTH, O peene PyHKIUN. 2 JIP 09
3 [TonsiTue mpou3BogHOM PyHKITMU. MexaHUYeCcKuit U 5 JIP 09
TreOMETPUYECKUN CMBICTT.
4 [IpaBuna guddepennupoBanus, TadIMUIIA TPOU3BOTHBIX 4 JIP 09
AJIEMEHTapHBIX (PYHKLIUH.
5 [Tpou3BoHas CIIOKHON HYHKIIUH. 4 JIP 09
6 [Tpou3BoHAS TPUTOHOMETPHYECKUX (PYHKITHH. 4 JIP 09
7 [TpakTuyeckas padora Nel9. Pemenue 3anau 1 JIP 09
8 CamocrositenpHast padota «IIpousBoHas u npaBuiIa 1 JIP 07
mQepeHITMPOBAHUS.
9 CamocrosiTesibHas padora odyuawiuxcs. CocraBiieHue 4
KkpoccBopaa «IIpousBogHas».
Tema 10.2. 1 [IpumeHnenust HeNpepbIBHOCTU 2 JIP 05
IIpumenenn
A 2 KacarenpHast k rpaduky QyHKIHH 2 JIP 05
HenpepbIBHO
c
Hpomglouﬂo 3 [Tpaktryeckas padora Ne20. [IponsBoaHast B GU3UKE U TEXHUKE 2 JIP 05
71
4 [Tpu3nak Bo3pactanus (yObiBaHUs) (PyHKINN 2 JIP 05
5 Kputnueckue Touku GyHKIUN, MAKCUMYMbl U MUHUMYMBI 2 JIP 05
6 [Ipumepsl npuMeHEHMs TPOU3BOIHOM K HCCIEI0BaHUIO (PYHKIINU. 4 JIP 05
[IpukiiagHele 3aqa4m.
7 Haubonbiiee u HanMeHblee 3HaYeHNUs (PYHKINU. 4 JIP 05
8 [ToaroroBka Kk KOHTPOJILHOM padoTe 1 JIP 07
9 KontponsHas padora Ne 12 «IIpon3BoaHasi u ee npuMeHEeHHe». 1 JIP 07
10 CamocrosiTesqbHast padora odoyuarommxcs. CocraBjieHue 8
TA0JIMIBI 1J15 CIPABOYHOI0 MaTepHaJia 1o TemMe
«IIpousBoaHasy.
Pazpnen 11. HMuTerpasn u ero npumeHenue 22
Tema11.1. | 1 ITonsatue o nepBooOpa3HOii. Brruncienue nepBoodpasHon s 4 JIP 09
IlepBooopa3 JTaHHOU (DYHKITUH.
Hast
2 OcHOBHbBIE CBOHCTBA MEPBOOOPA3HOM. 2 JIP 09
3 [Tpaktuyeckas padora Ne2l. Tpu npaBuia HaXOXKICHUS 4 JIP 09

NepBOOOPA3HBIX.




4 [TpakTrueckas padorta Ne22. Pemenue 3amau 1 JIP 09
5 CamocrostensHas pabota «IlepBooOpaszHas u mpaBuiIa 1 JIP 07
MHTETPUPOBAHUS.
16 CamocrosiTelibHasi padoTa odyyawmmxcsi. Hanmcanue 6
pedepaToB 110 HCTOPHHU CO3JAHUSI HHTEIPAJIbLHOI0 HCYUCICHHSA.
Tema 11.2. |1 [Tnomanb KPUBOJIMHEWHOMN TPaICIHH. 2 JIP 09
Hurerpan —
2 Nuterpan. ®opmyna Herorona-Jleitbnuiia. 4 JIP 09
3 [Tpaktruyeckas padora Ne23. [Ipumenenne nnterpana B Gu3nke U 5 JIP 09
TEXHUKE, TEOMETPUH.
4 [TonroroBka Kk KOHTPOJIBHOU padoTeE. 1 JIP 07
5 KonTpomnpras padora Ne 13 «I[lepBooOpaszHas u MHTETpan». 1 JIP 07
6 CamocrosiTesbHas padora odyuawmuxcs. Hanucanue 7
pedepara o Hoiotone u Jleiionuue
Paznea 12. JJleMeHTbI TeOpPUHU BEPOSITHOCTH M MATEeMaTHYeCKOH CTATUCTHKH 10
Tema12.1. 1 Knaccnueckoe onpezenenue BeposTHOCTH. IIpumepsl BeIUUCIIEHUS ) JIP 05
DJ1eMeHThbI BEPOATHOCTEH.
TeOpPUHU
Bep Oﬂﬁﬂocm 2 [ToHsATHE O HE3ABUCHMOCTH COOBITUIH, CBOMCTBA BEPOSTHOCTH. 2 JIP 05
3 CrnoxeHue 1 yMHOXEHHE BEPOSITHOCTEN. 2 JIP 05
4 [TpakTruyeckas pabora Ne24. JluckpeTHas ciydaiiHasi BEeIMYUHA. JIP 05
3aKoH pacrnpeaeseHns U YUCIIOBbIE XapaKTEPUCTUKU JTMCKPETHON 2
CIIy4allHOU BEJINYHHBI.
5 [IpakTryeckas pabora Ne25. Perienue 3a1a4 Ha BIYMCIICHHUE 9 JIP 05
BeposiTHOCTeH coObITuil. [IpoBepounas paborta
6 CamocrosiTesibHas padora o0yuarommxcsi. Hanucanune 8
pedepatoB 00 HCTOPUM BO3HMKHOBEHHS TEOPUHU BEPOSITHOCTEM
Pa3nea 13. YpaBHeHHUsI U HEPaBEeHCTBA 30
Tema 13.1. PaBHOCUIIBHOCTH YpaBHEHHI, HEPABEHCTB, CUCTEM. ) JIP 05
YpaBuenust | 1
U CHCTEeMbI
ypaBHeHMii -
2 Hcrnonb30Banue CBOMCTB U TPaQUKOB (PYHKIMH JUIs PELIIEHHS 2 JIP 05
ypaBHeHUN. [IoBTOpeHre OCHOBHBIX IPUEMOB PELLIEHUS] CUCTEM.
3 [MpakTryeckas pabora Ne26. Penenne mokasaTenbHBIX H 5 JIP 05
Jorapu(MUUECKUX ypaBHEHUI 110 U3BECTHBIM aJTOPUTMaM.
4 ITpakTnueckas padora NeZ27. Pemenne pannoHaabHBIX, 4 JIP 05

HppaluOHAIIbHBIX, IMOKA3ATCIbHBIX U TPUTOHOMCTPUICCKUX




YPaBHEHUHN U CUCTEM
IIpaxkTueckas padora NeZ28. PemieHue ypaBHEHUN ¢ IPUMEHEHUEM 2 JIP 05
pUEMOB (TIOJICTAaHOBKH, TPapUISCKOTO METO/IA).
[IpakTuyeckas padora Ne29. Pemenue ypaBHeHUI. 4 JIP 05
CamocrosiTesibHas pa0oTa 00y4alOIIMXCs: pelieHne 6
yHpa:KHeHU U3 THAAKTHYECKOro MaTepuaa
Tema 13.2. PannonanbHble ¥ MppallMOHAIbHBIE HEPABEHCTBA. 2 JIP 05
HepaBeHncTn
a U CUCTEeMBI [TpakTudeckas pabora Ne30. Penienne noka3zaTenbHBIX U 4 JIP 05
HEPABEHCTB
¢ IBYMSI Jorapu(pMHUUECKUX HEPABEHCTB 110 U3BECTHBIM AJITOPHUTMaM
nepeMeHHbI
MH [Tpaktuyeckas padora Ne31. Metox nntepBanoB. Mertos 4 JIP 05
MIPOMEKYTKOB.
[IpakTtuyeckas padora Ne32. O3HakOMIIEHHE ¢ OOIIMMH BOIIPOCAMHU JIP 05
peleHHsI HEPaBEHCTB U UCTIOIh30BAHUE CBOMCTB U TPaHKOB 2
(GyHKIMK TpU pelIeHuN HEPABEHCTB.
[ToaroroBka Kk KOHTPOJIBHOU padoTeE. 1 JIP 07
KonTponbnast padota Ne 14 «YpaBHEeHUs U HEPABEHCTBAY. 1 JIP 07
CamocrosiTesibHas padoTa 00y4YAOIIUXCS: pelieHne 7
yHpa:KHeHU i U3 THAAKTHYECKOr0 MaTepuaJa
Paznen 14. IloBTOpPEHME BCero Kypca 12
Tema 14.1. JleficTBUTEIBHBIC YHCTIA 1 JIP 09
Auiredpa u
Hayaja
aHaJImn3a ToxnecTBeHHbIe TPeoOpa3oBaHus 1 JIP 09
OyHKIHIH 1 JIP 09
[IpakTryeckas pabora Ne33. YpaBHEHUs, HEPABEHCTBA, CUCTEMBI 5 JIP 09
YpPaBHEHUI U HEPABEHCTB
[IpaxTuueckas padora Ne34. [IponsBoanasi, mepBoodpasHas, 5 JIP 09
WHTETpa] U UX TPUMEHECHUS
Tema 14.2. [IpakTuueckast padora Ne34. MHOrorpaHHUKH 1 JIP 09
I'eomerpus
[TpakTryeckas pabora Ne36. Tena BparieHus 1 JIP 09
O6beMbl TEN 1 JIP 09
HtoroBast KOHTpoJbHAsA pabora Ne 15 2 JIP 07

Bcero:

465(310+155)




6. XAPAKTEPUCTUKA OCHOBHbBIX BUJAOB AEATEJBHOCTH

Conep:kanue o0yueHust

OcHoOBHbIE BU/IbI 1€ATEJILHOCTH 00y4a0IIMXCH

BBenenne

O3HakoMJIEHHE C POJIbI0 MATEMATUKH B HAyKe, TEXHUKE, IKOHOMUKE,
MH(POPMAIIMOHHBIX TEXHOJOTHUSIX U MIPAKTUYECKON JACATEIHHOCTH.
O3HakoMJIEHHE C LEJIAMH U 3aJa4aMU U3yUYEHUSI MATEMAaTHKU TPU
OCBOCHHH NpOodeccum.

AJITEBPA

Pa3BuTue noHATHS O
qucje

Brimonnenue apupmeTnyeckux NEHCTBUH HaJ YUCIAMH, COYeTas yCTHBIE U
NUCbMEHHBIE IpueMbl. HaxoxneHue npuOJIMKEHHBIX 3HAUYEHUI BEIUYMH U
MOTPEIIHOCTeH BBIUKCICHUH (aOCONIOTHOW ¥ OTHOCUTEIIBHON), CpaBHCHHE
YUCIOBBIX BbIpakeHMH. Haxoxaenue omuboOK B peoOpa3oBaHUAX U
BBIYHUCIICHUSIX (OTHOCUTCS KO BCEM IIYHKTAM IIPOrPaMMBbI)

Kophu, crenenn,
Jorapudmsi

O3HakoMJIEHME C TOHATHEM KOpPHS N-Mi CTENEHW, CBOMCTBAMM PAIMUKAIOB M
MpaBWaMu CpaBHEHUS KOpHEH. DopMynupoBaHHE ONPEACIECHUS KOpPHA U
CBOMCTB KOpHEW. BpluncieHue M cpaBHEHHE KOPHEH, BBINOJHEHUE MPUKHUIKH
3HaueHus KopHA. I[IpeoOpa3zoBaHue YHMCIOBBIX W OYKBEHHBIX BBIPAYKEHUI,
COJIep>KalllNX paguKaibl. BeIMOIHEHHE pacyeToB MO (GopMyiaMm, COAepKalluM
paJIMKaITbI, OCYIIECTBIISISI HEOOXOUMEBIC ITOJACTAHOBKH U TIPEOOpa30BaHUsI.
OnpeneneHne pPaBHOCWIIBHOCTH  BBIP@XEHUH C paaukanamu. Permienue
HPPALUOHAIBHBIX YPABHECHUH.

O3HakoOMJIEHUE C IOHATHEM CTEIIEHH C JEHCTBUTEIbHBIM IIOKA3aTeIIEM.
HaxoxaeHne  3HAYSHWH  CTENEHW, HCIOJIB3Ysd TPH  HEOOXOIUMOCTH
WHCTPYMEHTAJIbHBIE CPEJICTBA. 3alKMCBhIBAHME KOpPHSA N-i CTENEeHW B BUJIC
CTENEHHU ¢ APOOHBIM MOKa3aTeaeM U Ha000POT.

®opMynHpoOBaHUE CBOMCTB CTENEHEN. Brluncnenue creneneil ¢ pauoHaaIbHbIM
MOKa3aTeJIeM, BBIIOJIHEHUE MMPUKUJIKHA 3HAYCHHS CTEIICHU, CPABHEHHE CTEIICHEH.
[Ipeobpa3oBaHue YMCIOBBIX U OYKBEHHBIX BBIPRXKEHUMN, COJIEPIKAIINX CTECHH,
MpUMEHSS CBOMCTBA. Penienre nokazaTenbHbIX YPaBHEHUN.

O3HakoMJIeHHE C MPUMEHEHUEM KOPHEM U CTENeHEel NMpU BHIYUCICHUN CPEIHUX,
JIEJICHUH OTpPE3Ka B «30JIOTOM CE€YeHUH». PelleHue NpuKIaaHbIX 3a7ad Ha
CJIO’KHBIE NIPOLICHTHI

IIpeoOpa3oBanue
ajredpanvecKux
BbIPaKEHH .

Boinonnenue npeoOpa3oBaHUil BbIpaXeHHUM, MpUMEHEHUe (PopMyIl, CBA3aHHBIX
co cBoiicTBaMu cremneHeil u norapugmos. OmnpeneneHue 006JacTu JOMYyCTUMBIX
3HaUEHUN JIorapu(MHUUECKOro BbIpakeHUs. PerieHue norapupMuyecKux
ypaBHEHUH

OcHOBBI TPUTOHOMETPHU

OcHOBHBIC TOHATHSA

N3yueHne paauaHHOrO METOJla M3MEpPEHHUs YIJIOB BpALIEHUS M UX CBSI3H C
rpamgycHoi Mepoil. M3o0pakeHwe yriaoB BpalleHHUS Ha OKPYKHOCTH,
COOTHECEHHE BEIMYMHBI yIyla C €ro pacnojioxkeHueM. DopmyaupoBaHUe
orpeeNieHuil TPUTOHOMETPHUUECKUX (YHKIUI JUIsl YIJIOB MOBOPOTa M OCTPBIX
YTJI0B MPSIMOYTOJIBHOTO TPEYTOJIbHUKA U O0OBSICHEHHE WX B3aUMOCBSI3U

OcHoBHbIE [IpumeHeHre OCHOBHBIX TPUTOHOMETPHUYECKHX TOXAECTB JUIsl BBIYUCIICHUS
TPUTOHOMETPHYEeCKHUe 3HaYeHUH TPUTOHOMETPUUECKUX (DYHKIIMIA 1O OJTHON U3 HUX

TOAKIECTBA

IIpeodpa3oBanue N3yueHne 0CHOBHBIX ()OPMYIT TPUTOHOMETPHH: (POPMYIIBI CIOXKEHUS, YIBOCHUS,
npocremux Mpeo0pa3oBaHUs CYMMBbl TPUTOHOMETPUYECKHX (YHKUUN B NPOU3BEACHHE U
TPUTOHOMETPHYECKUX NIPOU3BEACHUA B CYMMY M TIPUMEHEHUE IIPpU BBIUMCICHUM 3HAYEHUS
BbIPasKeHUH TPUTOHOMETPHUUECKOTO BBIPAXKEHUSI U YIIPOILIEHUS €T0.

O3HakoMJIEHHE CO CBOMCTBAMU CUMMETPHUU TOUEK HA €IMHUYHON OKPYXHOCTH U
MIPUMEHEHHE UX JUIsl BBIBOAA (POPMYIT IPUBEACHHUS

IIpocreiimme

Pemenne mno ¢QopmynaM u TPUTOHOMETPUYECKOMY KpPYTy MNPOCTEHIINX




TPUTOHOMETPHYeCKHUe
YPABHEHHHA H
Hepagencmea

TPUTOHOMETPUYECKUX YPABHEHUN.

[IpuMeHeHne oOIIMX METOIOB PEIICHUs YPAaBHCHHH (MPUBEICHHUE K TUHEHHOMY,
KBaJIpaTHOMY, METOJl Pa3jO0KEHUs Ha MHOXXMTEIH, 3aMEHbl IIEPEMEHHON) IpH
pElIeHUH TPUTOHOMETPUYECKUX YPaBHEHUH.

YMeHHne oTMeyaTb Ha Kpyre peEIIeHUs IIPOCTEHUINUX TPUTOHOMETPUYECKUX
HEPaBEHCTB

APpKCHHYC, aDKKOCHHYC,
aApKTaHIeHC Yucia

O3HaKOMJICHHE C TIOHATHEM OOpaTHBIX TPUTOHOMETPUUYECKHUX (PYHKIIUH.
W3yyeHne ompeneneHuid apKCHHYyca, apKKOCHHYCa, apKTaHTeHCa 4YucIa,
(dbopmynupoBaHue UX, U300paKEHHE HA €AMHUYHON OKPYKHOCTH, MPUMEHEHHE
IIpU peIICHUN YPaBHEHUHN

DYHKIUH, UX CBOICTBA H IPAaPUKH

®yukuuu. Ilonsitue o
HENpPepPbIBHOCTH
(pyHkuum.

O3HakOMJIEHHE C TIOHATUEM IEPEMEHHOM, IMpUMEpaMH 3aBUCUMOCTEN MEXIY
IIEPEMEHHBIMH.

O3HakoMJIEHHE C MOHATHEM TpaduKa, ONpeNeIeHUue MPUHAIIC)KHOCTH TOYKH
rpaduxy pynkuuu. OnpeaeneHue no Gopmyse NpocTeieil 3aBUCUMOCTH, BHIA
ee rpaduka. Beipaxxenue 1mo ¢popmyse ogHON IEPEeMEHHOMN uepe3 Apyrue.
O3nakomiieHHE ¢ orpenesneHueM GpyHkuu, GopmyiaupoBanue ero. Haxoxnenue
00J1acTH onpeAeNeHus U 00JIaCTH 3HAYCHUH PYHKINU

CaoiicTBa (PyHKIMH.
I'padpuyeckasi uuTep-
nperanus. [Ipumepsi
(pyHKIIHOHAJIBHBIX 3a-
BHCUMOCTEH B peajibHbIX
npoueccax U siBJeHUusSIX

O3HakomJieHHE € NpUMepaMu (YHKIIMOHAJIBHBIX 3aBUCHUMOCTEH B peajbHBIX
mporeccax U3 CMEKHBIX TUCIUILINH.

O3HakoMJIEHHE C J0Ka3aTeIbHbIMU pacCyKICHUSAMU HEKOTOPbIX CBOMCTB
JMHEMHON W KBaJpaTUYHOM (YHKIIMH, NMPOBEIEHUE HCCIEIOBaHUS JIMHEHHOM,
KYCOYHO-JIMHEHHOMH, TpOOHO-TMHENHON U KBaJipaTUYHON (DYHKIMIA, OCTPOCHHE
ux rtpadukoB. Iloctpoenme u urenwe rpadukoB ¢yakmuii. MccnenoBanue
¢ynkuuu. CocraBieHue BUI0B GYHKLUH 110 JaHHOMY YCIIOBHIO, pEILIEHHE 3a/1a4
Ha 9KcTpeMyM. Beimonnenue npeobpa3oBanuii rpaduka GyHKIMH

OoOpaTHbie pyHKIMHN

Wzyuenune nowsamus obpammuou @yuxyuu, ONpenelieHue BUIA U nocmpoeHue
epaghuka obpammuou @QYHKYUU, HAXoMCcOoeHue ee obaacmu onpeoeieHus U
obnacmu 3uauenuti. [lpuMeHeHHe CBOMCTB (yHKIMHA MpH HCCIIEIOBAaHUU
ypaBHEHHI W peIIeHUH 3aqad Ha SKCTpeMyM. O3HaKOMJICHHE C TOHATHEM
CJIO’)KHOM (DYHKIIMH

CreneHHble, MoOKa3a-
TeJbHbIE, JIOrapupmu-
YyecKHue U TPUTOHOMe-
TPpUYECKHEe (PYHKIHUH.
OoOpaTHbIe TPUTOHOME-
TPpUYECKHEe PYHKIUH

Brruucnenue 3HadeHui (QyHKIUNA TO 3HA4YeHHWIO aprymeHTa. OmpeneneHue
MOJIOKEHUsI TOYKM Ha rpaduke IO ee KoopauHataM M  HaoOOopoT.
Hcnonb3oBanue cBOWCTB (GYHKIUH I8 CpaBHEHUS 3HAUYEHUU CTENeHed W
JorapugpMmoB.

[Toctpoenne rpaukoB CTENEHHBIX U Jorapupmudeckux ¢QyHkiuil. Pemenue
MOKa3aTeIbHBIX U JIOTapU(PMHUUECKUX YPAaBHEHMH W HEPAaBEHCTB 10 U3BECTHBIM
anroputMam. O3HaKOMJIEHUE C MOHSATHEM HETIPEPHIBHOM MEPHONUECKON (yHK-
UM, GopMyIMpPOBaHUE CBOWCTB CUHYCA M KOCHHYCA, TIOCTPOEHUE UX IPahUKOB.
O3HakOMJIEeHHE C TIOHATHEM TapMOHMYECKMX KojJeOaHui U mpuMepaMu
rapMOHUYECKHUX KOJIeOaHUN Ui OMHUCAHUS TPOLECCOB B (PU3UKE U JPYTUX
oOnactax 3HaHUA. O3HAKOMJICHHE C TOHSATHEM Pa3pbIBHOW IMEPUOIUYECKON
¢byHKIMH, GOpPMYTUPOBAHUE CBOMCTB TAHT€HCA M KOTAHTE€HCA, TOCTPOCHHUE MX
rpaduxoB. IlpumMeHeHue CBOWCTB (QYHKUMH [ CpaBHEHHMs] 3HAYEHUN
TPUTOHOMETPUUYECKHUX (PYHKUUH, pelIeHHs] TPUTOHOMETPUUYECKUX YPaBHEHUH.

Ilocmpoenue  2paghuxoe obpammblx  MPULOHOMEMPUUECKUX — DYHKYUl U
onpedenenue no zpagukam ux ceoticme. BplloNHEHHE NpeoOpa3OBaHUs
rpaduKoB

Hauyajna MaTeMaTH4eCKOro aHaJu3a

ITocaenoBaTeJILHOCTH

O3HaKOMIIEHHE C IOHSATHEM YHCIOBOM IOCIELOBATEIBLHOCTH, CIIOCOOaMHU €€
3aJaHusl, BEIYUCICHUSIMHU €€ YJICHOB.




O3naxomnenue ¢ noHAmuem npeoena noc1e008amenIbHOCMu.

O3HaKkoOMJICHHE C BBIYMCIEHHEM CYMMBbI OECKOHEYHOI'O YHCIIOBOIO psia Ha
NpUMEpE BBIUUCICHUS CYMMBI OECKOHEYHO YOBIBAIOLIEH TreoMeTpudecKoi
nporpeccuu. Perienue 3agau Ha npuMeHeHue (OpMyJbl CyMMbI OECKOHEYHO
yOBIBAIOIIEH FreOMETPUIECKOI MPOrpeccuu

IIpousBoanas " ee
NpUMeHeHHe

O3HaKOMJICHHE C TOHATHEM ITPOU3BOTHOI.

Wzyuenne u hopMynupoBaHHe €€ MEXaHHUECKOTO ¥ T€OMETPHUECKOT0 CMBICIIA,
M3y4eHHE aJrOpUTMa BBIYMCICHHS MNPOM3BOAHONW Ha IMPHUMEpPE BBIYMCICHHS
MTHOBEHHOHM CKOPOCTH U YrioBoro ko3 duimenrta kacarensHoi. CocTaBieHue
ypaBHEHHMsI ~ KacaTenpHOH B oOmeM  BHZE.  YCBOGHHE  IIPAaBUII
muQQepeHIMpoBaHus, TaOIUIBI MPOU3BOAHBIX DJIEMEHTApHBIX (YHKIHUH,
npuMeHeHne uid JuddQepeHIpoBaHus (QYHKIHMHA, COCTAaBICHUS YypaBHEHHS
KacaTenbHOU. M3yueHune TeopeM O CBA3M CBOMCTB (P)YHKLIUH U TPOH3BOTHOH,
¢dopmynupoBka wux. [IpoBeneHne C MOMOIIBIO TMPOWU3BOAHOW HCCIEIOBAHUS
¢GbyHKuMM, 33a7aHHON (OpMYNOi. YCTaHOBIEHHE CBSI3M CBOWCTB (DYHKIMH |
MIPOU3BOAHOM 1O nX rpadukam. [IpumMeHeHre TPON3BOIHOM s peIICHUs 3a/1a4
Ha HAaxOXJEHHE HAMOOJBIIEr0, HAUMEHBIIErO 3HAYCHHS W Ha HAXOXKICHUE
IKCTpEMyMa

IlepBooOpa3nas u
HUHTErpaJ

O3HakOMJIEHHE C MOHSATHEM MHTErpasia u nepBoodpazHoi. M3yuenue npasuia
BBIYHCIICHHS TIEpBOOOpa3Hoii U Teopembl HptoTona— JleitOuua.

Pemenue 3amad Ha CBs3b MEPBOOOPA3HON W €€ MPOW3BOJHOHN, BHIYMCICHHE
nepBooOpazHoi s gaHHOW ¢yHKuH. Pemenuwe 3amau Ha NpPUMEHEHHE
HWHTCrpajia IJisd BEIYMCICHUA (1)I/ISI/I‘~IGCKI/IX BCJIMYHUH U HJIOIII&ZI@I;'I

YpaBHeHUs] M HEPABEHCTBA

YpaBHeHNS U CHCTEMBI
YPaBHeHUil
HepaBeHncrBa u cucre-
MBI HEPABEHCTB € IBYyMS
nepeMeHHbIMHU

O3HakoMJIEeHHE C MPOCTEHIIMMM CBEIECHUSIMH O KOPHAX ajredpanyeckux
YPaBHEHUH, OHATUSAMU UCCIIEIOBAHNS YPABHEHU U CUCTEM YPABHEHUM.
N3yueHue Teopun paBHOCHIBHOCTU YpaBHEHUU U ee npuMeHeHus. [loBTopenue
3alMCHU  pPELeHUs CTaHJApTHBIX ypaBHEHUM, MPUEMOB MPeoOpa3oBaHUs
YpaBHEHUM UII CBEIEHHMA K CTaHJApTHOMY YypaBHEHHIO. PemeHue
palMOHAIBHBIX, WPPALMOHAIBHBIX, ITOKA3aTEIBHBIX W TPUTOHOMETPHUYECKHUX
ypaBHeHMI M cucTeM. Vcronb30BaHue CBOWCTB W rpaduKoB (QyHKIMHA a7
peuieHust ypaBHeHUH. [IoBTOpEeHEe OCHOBHBIX IPUEMOB PELIECHUS CUCTEM.
Pemenune ypaBHeHMII € TNpUMEHEHHEM BceX MpPHUEMOB (Pa3NoKEHHUS Ha
MHO>KUTEJIH, BBEIACHHUS HOBBIX HEM3BECTHBIX, IOJCTAHOBKH, TIpaduuyecKoro
MeTo/1a).

Pemenne cucreM ypaBHEHHH C TPUMEHEHHEM DPAa3JIMYHBIX CIIOCOOOB.
O3HakoMJIEHHE ¢ OOIIMMHU BOIPOCAMH PELICHHs] HEPABEHCTB U UCIOJIb30BaHUE
CBOWCTB M rpauKOB (QYHKILUI IPH pelLICHUH HEPABEHCTB.

PemreHne HepaBeHCTB M CHUCTEM HEPABEHCTB C NPUMEHEHUEM pPa3JIMYHBIX
CIIOCOOOB.

[IpuMeHeHne MaTeMaTHYECKUX METOJOB Ul PEIICHUS COAEPkKATENbHBIX 3a/1a4
U3 Pa3NUYHBIX 00JacTell HayKHu U MpakTHKH. HTepnpeTnpoBanue pe3yabTaToB
C YUYETOM PEAIbHBIX OrPAaHUYEHUIN

3JEMEHTHI KOMBUHATOPUKH, TEOPUH BEPOSATHOCTEN U CTATUCTUKH

OcHOBHBIC TOHATHSA
KOMOMHATOPUKH

N3ydyenne mnpaBuna KOMOWHATOPUKM W TPHUMEHEHHE TIPU  PEIICHUH
KOMOWHATOPHBIX 3a7a4. Pemenne KOMOMHATOPHBIX 3a/1a4 METOJIOM mepedopa u
Mo TmpaBuwiIy YMHOXeHHA. O3HAaKOMJICHHE C TOHSATHUSAMH KOMOWHATOPUKH:
pasMEIICHUAMHA, COUYCTAaHUAMU, IMICPECTAHOBKAMU H (bOpMy.]'IaMI/I JA UX
BBIYUCIICHHUS.

OObscHeHne U TpuUMeHeHue (GOopMyl s BBIUMCICHUS pa3MeEIIeHUH,
MepPEeCTaHOBOK M COYETAaHWW Tpu pemeHuu 3amad. O3HakoMIIeHHe ¢ OMHOMOM
Hpiotona u TpeyronpHukoM Ilackang. PemeHune mnpakTuyeckux 3agayd ¢




WCTIOJIb30BAHUEM MOHITUHN M MTPABUI KOMOMHATOPHKHU

JJieMeHTbI TEOPUHU
BEpPOSAATHOCTEM

N3yueHnne KIacCHYECKOTO OMPEEICHUs BEPOSTHOCTH, CBOMCTB BEPOSTHOCTH,
TEOpPEMBl O CyMME BEpOSTHOCTEW. PaccMoTpeHHe MNpUMEpOB BBIYUCICHUS
BEpOSITHOCTEH. Penienre 3a1a4 Ha BHIYMCIICHHE BEPOSITHOCTEH COOBITUI

IIpeacraBienne TaHHBIX
(Tabdamnubl, IMArpaMMmBbl,

rpadukn)

O3HaKOMJIEHHE € IPEJICTABICHUEM YHMCIOBBIX JaHHBIX U UX XapaKTePUCTUKAMH.
Pemenne npaktudeckux 3a1ad Ha 0OpabOTKY YMCIIOBBIX JIaHHBIX, BHIYHUCIIEHUE
UX XapaKTEPUCTUK

I'eomeTpus

IIpsiMbIe U MJIOCKOCTH
NMPOCTPAHCTBA

@opMyIMpOBKa M IPHUBEIEHUE J0KA3aTEIbCTB IIPU3HAKOB  B3aMMHOIO
pacIoyIoKeHus NPSAMBIX U INIOCKOCTeN. Pacio3HaBaHue Ha yepTekax U MOJEISX
pPa3IMYHBIX CIIy4aeB B3aMMHOIO pACIOJOKEHUS MPSAMBIX M IIIOCKOCTEH,
apryMEHTUPOBaHUE CBOMX CyxaAcHU. DopmynupoBaHUE OIPEAEICHUN,
IIPU3HAKOB W CBOMCTB NapajuICIbHBIX W NEPIEHIUKYJSAPHBIX IUIOCKOCTEH,
JIBYTPAHHBIX W JIMHEHHBIX YIVIOB. BBINOJIHEHHE IIOCTPOCHUS YIVIOB MEXKIY
IPSMBIMU, IPSIMOW M INIOCKOCTBIO, MEXAY IIJIOCKOCTSAMH IO OIHCAaHUIO U
pacno3HaBaHME UX Ha Mouensax. lIpumeHeHWe NPU3HAKOB U CBOMCTB
pacIioyioKeHUs] NPSAMBIX U IJIOCKOCTEH MpU pelieHuu 3aaad. M3o0paxeHue Ha
PUCYHKax M KOHCTPYMPOBAHHME HA MOJEIAX NEPHEHAMKYJISIPOB U HAKIOHHBIX K
IJIOCKOCTH, TPSAMBIX, MAPAJUIENBbHBIX IIOCKOCTEH, YIJIOB MEXKIY MHpsMOM H
IUIOCKOCTBIO U 0OOCHOBAaHUE ITOCTPOEHHUS.

Pemenune 3agad Ha BBIYMCIIEHHE TE€OMETPUYECKMX BenW4MH. OInchIBaHHE
paccTosiHusl OT TOYKM JO IUIOCKOCTH, OT HpPsAMOM [0 IUIOCKOCTH, MEXIY
IJIOCKOCTSIMHU, MEXYy CKPELIMBAIOIIMMUCS NPSIMBIMU, MEXIY ITPOU3BOJbHBIMU
¢urypamu B mpoctpaHcTBe. DPOpPMYNIHpPOBaHHUE M JOKA3bIBAHHE OCHOBHBIX
TEOPEM O PACCTOSIHUAX (TEOPEM CYIIECTBOBAHHUS, CBOUCTBA).

N300pakeHne Ha dYeprekax M MOJEIAX PAcCTOSHUS U OOOCHOBAaHHE CBOUX
cyxacHuil. OmnpeneneHne W BBIYMCIECHUE PACCTOSIHUM B IMPOCTPAHCTBE.
[Ipumenenue hopmyn U TEOpEM INIAHUMETPUH IS PELLIEHUS 3ajau.
O3HakOMJIEHME C TOHATHEM MApAUIEIBHOTO IPOEKTHPOBAHMS U €0
cBolicTBaMU. Popmynuposanue meopemvl 0 NIOWAOU OPIMOSOHANLHOU NPOEKYUU
MHO20Y20IbHUKA.

[Ipumenenue Teopuu a1 000CHOBAaHUS MOCTPOCHUN U BBIYUCIICHUH.
ApryMEHTHpOBaHHE CBOMX CYXKIEHMH O B3aUMHOM  DPAaclOJIOXEHUH
MIPOCTPAHCTBEHHBIX (QUTYD

MHororpaHHUKH

Onucanve M XapakTEpUCTUKAa  Pa3IMYHBIX BHUJOB  MHOI'OIPDAaHHUKOB,
MIEPEUUCIICHUE HX JJIEMEHTOB M CBOWCTB. M300pakeHMe MHOTOTPaHHUKOB U
BBINOJIHEHUE ITOCTPOEHHSI HAa M300paXKEHUAX U MOJIENIIX MHOTOTPAHHUKOB.

Beluucnenue JMHEHHBIX JJEMEHTOB M YIJIOB B NPOCTPAHCTBEHHBIX
KOHUrypalnusx, apryMEHTHPOBAHHE CBOMX CYXICHMHA. XapaKTepUCTHKA U
N300pak€HUE CEUCHMSl, pA36epmKU MHO20ZPAHHUKOS, BBIUUCIICHUE IUIOIAAEH
nosepxHocTeil. [locTpoenue mpocTedmmx cedeHuil Kyda, IpU3MBbl, MHPAMUIBI.
[Ipumenenue ¢pakToB U cBeleHUN W3 TulaHuMeTpuu. O3HAKOMIIEHHE C BUAAMHU
CUMMETPUH B TPOCTPAHCTBE, (POPMYIUPOBAHUE OINpPEACTCHU M CBOMCTB.
XapakTepucTrKa CUMMETPUU TEJl BPalleHUsI U MHOTOTPaHHUKOB. [Ipumenenune
CBOWCTB CHUMMETPHM MpH pELIeHWu 3aaad. lcrmosibp3oBaHue MpHOOpPETEHHBIX
3HAHUU JUISl UCCIIEZIOBAHUS M MOJICJIMPOBAHMSI HECIOKHBIX 3a7au. M3o0paxenue
OCHOBHBIX MHOTOI'PAHHHMKOB U BBITNIOJHEHHE PUCYHKOB 110 YCJIIOBHSM 3aJa4

Tesia u moBepxHOCTH
BpalleHHsA

O3HakOMJIEHHE C BUJAAMHU TeNl BpallleHus, GOpMYyIUpOBaHUE UX OINpeAeTIeHU 1
cBoMCTB. DOpPMYIUPOBAaHUE TEOPEM O CEUECHUH I1apa MIOCKOCTHIO U TIIOCKOCTH,
KacaTelbHOU K cdepe.

XapakTepucTuka U n300pakeHre Tell BpallleHusl, UX Pa3BEPTKHU, CCUCHHUS.
Pemienue 3amay Ha MOCTPOCHHME CEUYEHUM, BBIYMCIICHUE JIMH, PACCTOSHUM,




yrioB, miomanen. IIpoBeneHne NOKa3aTeNIbHBIX PACCYKICHHUNM IPU pPELICHUU
3ama4. IIpuMeHeHHMe CBOWCTB CHUMMETPUMM IIpH PELICHWM 3aJa4 Ha Tena
BpaleHus, KoMOuHamuio Tesl. V300pakeHne OCHOBHBIX KpPYIJBIX Tl U
BBIIIOJHEHUE PUCYHKA 10 YCJIOBHIO 3a/1a4U

HSMepeHHH B reOMeTpumn

O3HakoMIICHHE C TIOHATHUAMU TUIOMIAAN U 00beMa, aKCHOMaMH U CBOWCTBAMH.
Pemenne 3amay Ha BBIYMCICHHE IUIOMIAJICH MIIOCKUX (DUTYp € IpUMEHEHHEM
COOTBETCTBYIOIINX (hopMyn M (aKTOB W3 IJIAHUMETPUH. M3ydueHue TeopeM o
BBIYHCIICHUN 00EMOB POCTPAHCTBEHHBIX TEJl, PEIICHHUE 33a7a4 Ha IPUMEHEHHUE
¢dbopmyn BeruHCcIeHHS 00beMOB. M3ydenue GpopMyn /i BBIYUCICHUS TJI0IACH
MOBEPXHOCTEH MHOTOTPAaHHUKOB M Tell BpamieHus. O3HaKOMIICHHE C METOJ0M
BBIUMCIICHUS IUIOLIAM TOBEpXHOCTH cepsl. Pemenne 3amay Ha BBIUMCIECHUE
TUIONIA/ICH MOBEPXHOCTH MPOCTPAHCTBEHHBIX TEJI

KOOp}II/IHaTLI H BEKTOPLI

O3HakOMJIEHME C TMOHATUEM BekTopa. M3ydeHue AeKapTOBOM CHUCTEMBI
KOOpJAUHAT B IIPOCTPAHCTBE, MOCTPOEHUE IO 3aJaHHBIM KOOPIWHATaM TOYEK H
IJIOCKOCTEM, HaXOXICHUE KOOpAMHAT TodeK. Haxoxaenue ypaBHEHUH
OKPY’KHOCTH, c(hepbl, IUIOCKOCTU. Bbruncienne paccTosIHUN MEXy TOUKaMH.
N3yueHne CBOWCTB BEKTOPHBIX BEIMYMH, NPABWI Pa3JIOKEHUS BEKTOPOB B
TPEXMEPHOM IPOCTPAHCTBE, IIPAaBUJ HAXOXKICHMsS KOOpDAMHAT BEKTOpa B
IIPOCTPAHCTBE, IPABUII ACUCTBUI C BEKTOPAaMH, 33JaHHBIMU KOOPINHATAMH.
[IpumeHneHne Teopuu NpyU PEIIECHUH 3a/1a4 Ha JEHCTBUS C BEKTOpaMH.

N3yueHne CKaJSIPHOIO MPOU3BEACHHUS BEKTOPOB, BEKTOPHOIO YpaBHEHUS
IIPSIMON U TUIOCKOCTH. [IpuMeHeHne Teopum npy pelieHuy 3a1a4d Ha JEeHCTBUS ©
BCKTOpaMH, KOOpI{I/IHaTHHﬁ MCTO[, MPUMCHCHUC BCKTOPOB [JIsI BBIYUCIICHUA
BEIMYHUH YIJIOB M paccTOAHMU. O3HAaKOMJICHME C JOKa3aTelbCTBAMH TEOPEM
CTCPCOMCTPHUU O B3aWUMHOM PACIIOJOXKCHHUH TIIPAMBIX H IUIOCKOCTEN C
HCII0JIb30BAHUEM BEKTOPOB




7. YYHEBHO- METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE

OBECIIEYEHHME ITPOT' PAMMBI YYEBHOM JUCHUIIINHBI «MATEMATHKA»
OcBoenue mporpamMmbl Y4eOHOH AUCHUILTHHBI «MaTteMaTHKay MpearnoiaraeT HaJIuuue yaeOHoro Kabunera
«MaremaTHKay, B KOTOPOM UMEETCs BO3MOXKHOCTh 00€CIeUnTh 00y4aroumMcs CBOOOIHBIN JOCTYI B
WuTepHeT Bo BpeMst y4eOHOT0 3aHATHS U IEPHOJ BHEYYEOHOM eI TeTbHOCTH.
ITomemienne kabuHeTa JOKHO YIOBJIETBOPATH TpeOoBaHUAM CaHUTAPHO-3MMIEMHOIOIMYECKUX MPaBUII U
HopmatuBoB (CanlluH 2.4.2 No 178-02) u ObITh OCHAIIEHO THUIIOBBHIM OOOpPYIOBaHHEM, YKAa3aHHBIM B
HACTOSIIUX TPeOOBAaHUAX, B TOM YHCIIE CHELHUATU3UPOBAHHON yueOHONH MeOenblo U cpeAcTBaMu 00yueHUs,
JOCTaTOYHBIMU JIJIS1 BBIIOJTHEHUS TPEOOBAHHH K YPOBHIO ITOATOTOBKH 00YJaOLIHXCSI.
B coctaB yueOHO-METOIMYECKOTO M MAaTepUaIbHO-TEXHMUYECKOIO O0ecHedeHUsl IMporpamMmbl y4eOHOH
JUCLMILIMHBI «MaTteMaTuka» BXOIST:
* HamIAgHBbIE NOCOOUs (KOMIUIEKTHI YYEOHBIX TaOJul], IJIAKAaTOB, MOPTPETOB BbIAAIOLIUXCSA YUEHBIX-
MaTeMaTHUKOB U JIp.);
* nH(OPMALIMOHHO-KOMMYHUKAaTUBHBIE CPE/ICTBA;
* 5KPaHHO-3BYKOBBIE MIOCOOUS;
* KOMIUIEKT TEXHUYECKOW JOKYMEHTAllMl, B TOM YMCJe MacropTa Ha CpeicTBa O0y4YeHHUs, HHCTPYKLUH 10
UX HUCIIOJIb30BAHMIO U TEXHHUKE 0€3011aCHOCTH;
* OMOIMOTEYHBIN (OHI.
B Gubnmorteunsii GoHI BXOIAT yueOHHKH, yueOHO-MeTonnueckue KommuiekTsl (YMK), obecnieunBaromme
OCBOGHHME y4yeOHOM ucuMIIMHbl —«MaremaTuka», pPEKOMEHJOBAaHHbIE WM JOINYLIEHHblE  JUIS
MCTIOJIB30BaHUS B MPO(ECCHOHAIBHBIX 00pa30BaTEIbHBIX OPTaHU3AIMIX, PEATU3YIOMIX 00pa30BaTebHYIO
nporpamMmy cpeasero obero oopasosanus B npeaenax ocsoenus OITOIT CIIO na 6a3ze 0CHOBHOTo 00111€ro
o0Opa3oBaHwUs.
bubnuoreunsiii GoHx MoOXeT ObITH JOMOJHEH SHIMKIONEIUSAMH, CIPaBOYHMKAMM, HAy4HOM, HaydHO-
MIONYJIIPHOM U IPYrOM JINTEPAaTypOr 110 MaTEMaTHKE.

Peanuzanus TUCHMIUIMHBL JOJDKHA oOecreuuBaTbes MEJarorn4eckMMu KaJpamy, HMEIOLUIMMU
BhICIIEeE MTPOPECCHOHATTEHOE 00pa30BaHHeE.

Peanuzarmust  nucnumimuael  «MaTtemMatukay — J0/DKHA — 00eCTIeUMBATBCS — Y4EOHO-METOIUYECKOM
JOKYMEHTalue:

- IIpukazom MunucrepcrBa obpazoBanusi U Hayku P® ot 17.05.2012 Ne 413 «OO0 yTBepxkaeHun
(benepaabHOro rocyAapCTBEHHOr0 00pa30BaTEIbHOIO CTaH1apTa CPEAHEro 00IIero 00pa3oBaHMs»;

- [Ipuxazamu MunucrepctBa oopazoBanust U Hayku P® ot 29.12.2014 Ne 1645, 31.12.15 Nel578
29.06.2017 Ne 613 «O BHecenun uzMeHenuii B [Ipuka3z MunucrepctBa o6pazoBaHus U Hayku Poccuiickoii
Oenepaniun - ot 17.05.2012 No 413  «*“O0 yrBepxkaeHun (QenepalibHOTO TOCYJAPCTBEHHOTO
00pa3oBaTeNBHOIO CTAHJApTa CPeIHEro oO0IIero o0pa3oBaHus »;

- [Iucemom JlemapTaMeHTa rocyaapCTBEHHOM MOJUTUKH B cepe MOATOTOBKH pabounx KaJIpoB
u JIIO MunucrepctBa obOpasoBanuss u Hayku P®D ot 17.03.2015 Ne 06-259 «PexomeHnmauuu 1o
OpraHM3aly TOJy4YeHHUs CpelHero oOImero oOpa3oBaHUS B Ipeneiax OCBOEHHS 00pa3oBaTeNbHBIX
IpOrpamMM CpeiHero npodeccuoHaIbHOro 00pa3oBaHus Ha 6a3e OCHOBHOTO 00IEro o0pa3oBaHUs C y4EeTOM
TpeOoBaHull (enepalbHBIX TOCYIapCTBEHHBIX O0pa30BaTEIbHBIX CTAHIAAPTOB W IMOJy4aeMOW Mpodeccuu
WIN CHENUATbHOCTU CPEAHEro NpogecCHOHaIBLHOI0 00pa3oBaHUs;

- Ilpumepnoii mnporpammoii mno ydeOHOM gucHuminHe «MaremaTuka: anrebpa U Hayaia
MaTeMaTHYECKOr0 aHAJIN3a; TEOMETPHsI» IS MPO(EeCCHOHAIBHBIX 00pa30BaTEIbHBIX OpraHU3aIi
(Pexomenoosano @Dedepanbhvim — 20CYOApPCMEEHHLIM — ABMOHOMHLIM — yupedcOeHuem  «Dedepanvhbiil
uncmumym pazeumus oopazosanusy (PI'AY «DHUPO») 6 kauecmsee npumepHol npocpammsl OJis
peanuzayuu 0CHOBHOU npogeccuonarvrou oopazosamenvrol npoecpammul CI10 na b6aze ochoeHoz2o 0dbwe2o
00pazosanusi ¢ NOLyYyeHueM cpeoHe2o o0bOwez2o0 obdpaszosanus Ilpomoxon Ne3 om 21 wuwona 2015 e
Pezucmpayuonnviii nomep peyenzuu 377 om 23 uions 2015 o. PI'AY «DUPOy);

- Paboueii nporpamMmoii o yuebHo# nucuumianae «MaremaTHka;

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

- KommiiekToM KOHTPOJIBHO- U3MEPHUTEIBHBIX MaTepPHAJIOB MO yueOHOH nucuuruinae «MaTteMaTHka;



- MeroauueckuMu PEKOMEHIAIMSAMU 10 OOECIEUEHUI0 CaMOCTOSATENbHOW paboThl ydeOHOM
TUCHUIIINHBL «MaTemaTukay.
Peanmszamust y4eOHON mucuuruimHbBl «MaTeMaTukay OCYIIECTBISIETCS Ha TOCYAAPCTBEHHOM  SI3BIKE
Poccuiickoit @eneparuu.

HNudpopmanuonHoe odbecrieyeHue

Jlnst cryneHToB

Aboynnuna K.P., Myxamemounosa P.I". Matematuka. Yueonuk mist CI10 — M., 2021

Aoueamoe A.D., Makapos II.B., Cemenoséa H.B., JJamuan @.JI. Marematuka. Juddepenunansuoe
ucuucienue. U.I. ODyHKIUM 0HONM HE3aBUCUMOM TIepeMeHHOo. YueOHoe mocodue — M., 2021

Aoueamos A.D., Makxapos I1.B., Cemenosa H.B., [lamuan @.JI. Maremaruka. HTErpaibHOE HCUYUCIICHUE.
Y.1. Heonpenenenusiit uHTETpai. YueodHoe nmocodbue — M., 2020

bonooypuna U.I1., Ompuvisankuna T.M., Apanosa O.C., Ozypyosa T.A.]luckpeTHast MaTeMaTHka. Y4eOHOe
nocobue mis CITO — M., 2020

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

Hosaxk E.B., Paszanosea T.B., Hosax M.B. Beicmias maremaruka. Anredpa. Yuednoe nmocooue mis CI1O — M.,
2019

Xycaunos A.A. luckpetHas MatemaTrka. Ydueonoe nocooue mis CI10 — M., 2019

Jas nmpenonasareJieii

bawmaroe M. M. MaremaTtuka: KH. IJIs IPEroaaBaress: MeTo1. mocobue. — M., 2019

Bbawmakos M. U., L{vicanos L1I. . Metonudeckoe mocodue mist noaroroBku k EI'D. — M., 2019.
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1. Becepoccuiickue unrepaer-onummuaznsl. - URL: https://online-olympiad.ru/

(mara obpamenus: 12.07.2021). - TekcT: 3JeKTPOHHBIH.
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8.CnpaBoyHMK 1O MaTeMaTHke Juis mKkoibHHKOB. - URL: https://www.resolventa.ru/demo/demomath.htm
(mata obpamenus: 12.07.2021). - TekcT: 31eKTPOHHBIN.
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obpamenusi: 01.07.2021). - TekcT: 3MEeKTPOHHBIH.
IIporpammHoe obecnieueHue

1. 7-zip GNULesser General Public License (cBoOoHOE TporpaMMHOE 00ecTieueHre, He
OTpaHUYEHO, OECCPOYHO).

2. Nurepner 6paysep Google Chrome (6ecrutatHoe mporpaMMHOe o0OecriedueHre, He OrpaHudeHO,
OeCcCcCpovHO).

3. Oneparnmonnas cucrtema Microsoft Windows 10 (mor. Ne23—-ADD/223-D3/2019).
4. Tlaker nporpamm Microsoft Office Professional Plus (mor. Ne23—-AD®/223-03/2019).

5. K-Lite Codec Pack — ynuBepcaibHblii Ha0OpP KOJACKOB (KOAMPOBIIUKOB-ICKOIUPOBIINKOB) U
YTUJIMT A7 IPOCMOTpa B 00paboTKu ayano- u Bujeo(daiiinoB (GecriatHoe IporpaMMHoOe oOecriedeHre, He
OrpaHUYCHO, OECCPOYHO).

6. WinDjView — nporpamma juis npocmoTpa daitsio B popmare DJV u DjVu (cBoGoaHOE
porpaMMHOe oOecrieueHue, He OTPAaHUYCHO, OECCPOUHO).

7. Foxit Reader — mnpukiagHoe OpOrpaMMHOE OOEClCUeHHE Ui MPOCMOTPA 3JIEKTPOHHBIX
nokyMeHToB B crannapre PDF (6ecratHoe mporpammHoe obecriedeHne, He OrpaHndeHo, 0eCCPOTHO).
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