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1. HIOACHUTEJIBHAA 3AIIMCKA

[Iporpamma yuebnoro mpeamera OVYIIL.03 Marematuka paszpaboTaHa Ha
OCHOBE:

— (enepanbHOrO rocyJJapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAAPTa CPEAHETO
ob1ero oopazoBanus (naiee — DI'OC COO);

— TpUMEpHONW OCHOBHOHN 00pa30BaTeNbHOM MPOTrpamMMbl CPEIHEro 0OIIero
obpazosanus (nanee — [IOOIT COO);

— ¢deaepanabHOrO TOCYIapCTBEHHOTO 00pPAa30BaTENIBHOTIO CTaHAAPTa CPEIHETO
npodeccuonansHoro obpaszoBanust (nmamee — DI'OC CIIO) mo cnenuaibHOCTU
20.02.04 IToxapHas 6€30MacHOCTb.

— TMpUMEpHOM pabodeil mporpamMMbl  0OOIIE00pa30BaTEIbHON  Y4EOHOM
TUCUUIUIMHBL  «MaremaTukay 1O TEXHOJOTrMYeckoMmy  mpodwio (s
npodheCCUOHANIBHBIX 00pa30BaTEIbLHBIX OpraHu3aIui);

— yueOHoro miana no crneuranbHocTd 20.02.04 [1oxxapHas 0€301acHOCTB;

— paboueit nmporpamMmMbl BocniuTanus 1o cneruanbHoctu 20.02.04 TloxkapHas
0€3011aCHOCTb.

[Iporpamma yuebnoro mpeamera OVYIL.03 Marematuka pa3paboraHa B
cootBeTcTBUM ¢ KoHuenmue npenogaBaHus o0I1eo0pa30oBaTEIbHbIX JTUCIUIUIMH C
y4eTOM npodeccuoHaNTbHON HaIpaBJICHHOCTU porpamm CpEIHET0
MpO(ECCHOHAIBHOTO 00pa30BaHUs, peain3yeMblX Ha 0a3e OCHOBHOIO OOILIEro
o0pa3oBaHus, YTBEPKACHHON pacrnopsikeHueM MMHHUCTEPCTBA IPOCBEIICHUS
Poccuiickon ®epepaunun ot 30.04.2021 Ne P-98, Ha oOcCHOBaHMM MHCHMA
JlenaprameHTa rocyJapCTBEHHOU MOJUTHKU B chepe cperHero npopheccuoHanIbHOro
oOpa3zoBanusi W mnpodecCUOHANBHOrO OO0ydYeHHsT MUHHUCTEpCTBA MPOCBEILECHUS
Poccuiickoit ®@eneparuun ot 30.08.2021 No 05-1136 «O HampaBieHUH METOIUK
penoaaBaHus.

Conepxxkanue paboueit mnporpammbl 1o npeamery OVIIL.0O3 MaremaTtuka
pa3paboTaHO HA OCHOBE:

— CHHXpOHH3aIMU  oOpaszoBaTenbHbIX  pesynbratoB OI'OC  COO
(MMYHOCTHBIX, TTpeaMeTHbIX, MeTanpeameTHbix) 1 @I'OC CIIO (OK, I1K) ¢ yuyetom
npoUILHON HAMPaBICHHOCTH TTpodeccrun/ CeUuaaIbHOCTH;

— UWHTETpAllMKM W TIPEEMCTBEHHOCTH cojepkanus 1o npeamery OVIL.03
MareMatuka ¥ cojaepxKaHUsi y4eOHBIX IUCIUIUINH, TMPO(ECCHOHANBHBIX MOIYJIeH
dI'OC CIIO.

1.1. Mecto yueOHOro npeaMera B CTPYKTYpe OCHOBHOM
00pa3oBaTeJIbHOI MPOrPaMMBbI:

VYuebnniit npenmer OVYI1.03 Martematuka u3ydaercsi B 0011eo0pa3oBaTeIbHOM
[IUKJIE OCHOBHOW 00pa30BaTEeNbHONW MPOTPaMMBl CPEIHETO MPOPECCHOHATHHOTO
obpazoanust (mamee — OOIlI CIIO) mo cneumnanbHOocTH 20.02.04 Tloxaphas
0e3omacHOCTh Ha 0a3e OCHOBHOTO 00Iero oOpa3oBaHUs C TMOJIYYEHUEM CPETHEro
00111er0 00pa3oBaHUAI.



Ha wusyuenune npenmera OVYIL.03 Marematuka no crneunansHoctu 20.02.04
IToxapnas 6e30omacHOCTb OTBOAMUTCS 234 yaca B COOTBETCTBUM C YUCOHBIM IJIAHOM
no cnernuanbHoctu 20.02.04 TloxxapHast 6€3011acHOCTb.

B mporpamme TeopeTnueckue CBEJEHHUS JIOIMOJHSAIOTCA JIaOOpPaTOPHBIMH U
MPaKTUUYECKUMHM 3aHATHSAMHU B COOTBETCTBUHU C YYCOHBIM TUIAHOM 10 CHIEIIUATBLHOCTH.

[IporpamMma coepKUT TEMATUUYECKUH TUIaH, OTPAKAIOIIUNA KOJIMYECTBO YacoB,
BBIJICIIEMOE Ha H3yuYeHHE Dpa3fieoB W TeM B pamkax npeamera OVYIIL.O3
MaremaTtuxka.

KonTtpons kagectBa ocBoeHust npeamera OVYI1.03 Maremarnka npoBogUTCS B
MIPOIIECCE TEKYIIEro KOHTPOJIS U MTPOMEKYTOUHOM aTTeCTAIIHH.

Texymuii KOHTPOIb TPOBOIUTCS B MpEEax yaeOHOTO BpEMEHU, OTBEACHHOTO
Ha MpEeAMET, KaK TPAJAWIMOHHBIMHU, TaK M WHHOBAIIMOHHBIMH METOJAaMH, BKIIFOYAs
KOMITBIOTEPHOE  TECTUpPOBaHWE. Pe3ynapTaThl  KOHTPOJIS  yYWUTHIBAIOTCS — TIPH
MOABEJICHUU UTOTOB TI0 MPEIMETY.

[IpomexyTounas arTectanus mpoBoautcs B dopMme auddepeHIpOBaHHOTO
3a4eTa/HsK3aMeHa I10 UTOraM M3Y4YeHHUs MpeIMeTa.

1.2. ean u 3a1a4u y4eOHOI0 nmpeameTa

Peanuzanms nporpammbl  yueOHoro mpeamera OVYIL.0O3 Marematuka B
ctpykrype OOII CIIO HanpaBieHa Ha JOCTHKEHUE LN MO:

— ocBoeHMIO oOpasoBarenbHbIX pe3yibratoB GI'OC COO: nUYHOCTHBIE
(manee — JIP), meranpenmeTHsie (nanee — MP), npenMetHbie 6a30BOro ypoBHS (nanee
—TIIP 0),

— TOATOTOBKE OOYYAIOMIMXCA K OCBOCHHIO OOMMX M MPOGeCcCHOHATBHBIX
komnereHui (nanee — OK, IIK) B coorBercTBuu ¢ ®I'OC CIIO no cnennaibHOCTH
20.02.04IToxxapHast 6€301acHOCTb.

B mpomecce ocBoenuss mpeamera OVIL.03 Maremarnka y o0ydaromuxcs
LIeJICHANPaBJICHHO (POPMUPYIOTCS YHHUBEpCaJbHbIe Yy4eOHbIC IeWCTBUs (Haynee —
YV]J), Brmouas  ¢QopMupoBaHME  KOMIETEHIMM B  obOiactu  ydeOHO-
HCCIICIOBATENIbCKON M TMPOEKTHOM JEATEeNbHOCTH, KOTOPhIE B CBOK OYepedb
00€ecreynBaT MPEEMCTBEHHOCTh (QopMupoBaHuss ob0mmx komnereHuid POI'OC
CIIO.

dopmMHUpOBaHUE YV OPUEHTUPOBAHO Ha npodeccuoHabHOe
CaMOOTIPE/ICIICHHE O0YYaIONUXCsl, pa3BUTHE 0A30BBIX YMPABJICHUECKUX YMEHUH TIO
MJIAHUPOBAHMIO M TIPOEKTUPOBAHUIO CBOETO MPOGECCHOHATBHOTO Oy AYIIETO.

1.3. OOmasi xapakTepucTuKa y4e0HOro npeaMera

[Tpeamer OVII.03 MaremaTuka uzy4aercsi Ha 6a30BOMY POBHE.

[Ipenmer OVIL.0O3 MaremMatnka HMEET MEKIUCHUIUIMHAPHYIO CBS3b C
npeaMeTaMu 00I1e00pa3oBaTEIbHOT0 M JIUCHUILNIMHAMU OOIIENPOPECCUOHATBHOTO
nukia: OYIL.05S Uadopmatuka, OVIIL.06 ®dusnka, a Takke MEKIUCIUILTAHAPHBIMU
kypcamu (manee - MJIK) mpodeccuonansroro nuxma: MJIK.02.01 Opranuzamms

5



NEeATENBbHOCTH TOCYJapCTBEHHOIO MmoxapHoro Haazopa, MJIK.02.02: Iloxapnas
npodunakruka, MJIK.04.01 OcBoenue mnpodeccun padouero 16781 IloxkapHsrii,
npodeccuonanbubiM  MoayisaMm  (manee — I[IM): TIM.04 Ocoenue mpodeccuu
pabouero 16781 IloxxapHbI.

[Mpeamer OVYIIL.03 MaTeMaTrka UMEET MEXIUCIMIUIMHAPHYIO CBSI3b C y4eOHOU
mcuuIuiHoN  «OO0mme KoMIeTeHIMu npodeccroHanay  ooenpodeccuoHaTbHOTO
UKJIA B YacTU Pa3BUTHSL MaTeMaTH4YeCKOM, (PUHAHCOBOM, YUTATEIILCKOM, €CTECTBEHHO-
HAyYHOM TPaMOTHOCTH, a Takxke (POpMHUPOBAHMS OOIIMX KOMIIETEHIINH B cepe padoThI C
uH(pOpMaIKel, caMOOpraHU3aluy U CAMOYITPABICHHSI, KOMMYHHUKAITUH.

ConepxaHvue  mpeaMera  HAlpaBJI€HO  HAa  JOCTWOKEHHME  JIMYHOCTHBIX,
METAaIPEAMETHBIX U MPEIMETHBIX PE3YJIbTaTOB 00yueHuUsl, perinaMeHTrupoBaHHbXx OI'OC
COO.

B npoduibHy0 COCTaBISIONIYI0 IO TPEAMETY BXOOUT MPO(EeCcCHOHATBHO
OPUEHTHUPOBAHHOE COAEp’KaHUE, HEoOXoauMoe Uit (OPMUPOBAHUS Y OOYUArOLIMXCS
001X U MPO(HEeCCUOHATBHBIX KOMIIETEHIIUH.

B nemax mnoarotoBku oOydarommxcs K Oyaymed npodeccHoHaIbHOU
JESTeNIbHOCTU TNpU u3ydeHuu ydeOHoro mpeamera OVIIL.03 Marematuka ocoOoe
BHUMaHHUE YAENSAETCS OO0ECIEUEHUIO NajbHEHIIero pa3BUTHS  HHPOPMAIMOHHBIX
KOMIETEHIIUHA BBIMYCKHUKA, TOTOBOIO K paboTe B YCIOBHUSX pPa3BUBAIOLIEIOCS
MH(POPMAIIMOHHOTO O0IIECTBa M BO3pacTarolle KOHKYPEHIIMU Ha PhIHKE TPY/a.

B mporpamme mo mnpeamery OVIL.03 Maremaruka, peannsyeMoil mpH
noJrotoBke odOydaroumxcs mno cnenuaibHocTH 20.02.04 IlokapHas 06e30macHOCTB,
MPOQUIBHO-OPUEHTUPOBAHHOE COAECPKAHUE HAXOAUT OTPAKEHHUE B TEMAX OCHOBHBIE
ATanbl pa3BUTUA HMHGPOPMAIMOHHOTO OOIIECTBA, OCHOBHbICE HH(POPMALIUOHHbBIC
Mpolecchl M HMX pealu3alys C [OMOIINbI0 KOMIBIOTEPOB, MOHATHE 00
MH(DOPMAIIMOHHBIX CHCTEMax MW aBTOMAaTH3aluud WH(OPMAIMOHHBIX MPOIIECCOB.
0€301MacHOCTb, TUTMEHA, SPTOHOMHUKA, pecypcocOepexeHue, paBoBble HOPMbI

1.4. Ilnanupyemblie pe3yabTaThl 0CBOCHHUS YUeOHOI 0 MpeAMeTa

B pamkax mnporpammbl yueOHoro mpeamera OVIL.04 Maremaruka
0OyyarolMMUCS OCBaUBAIOTCS JIMYHOCTHBIE (najnee - JIP), nuuHOCTHBIE mporpamMmbl
Bocniutanusi (nanee — JIPBP), meranpenmernsie (manee — MP) u nmpenmerHbie
pesynbrarsl (manee — IIPG) B coorBerctBuu ¢ TpeboBanusmu PI'OC cpennero
00111ero 00pa3oBaHUs:

Koasl Ilnanupyemsble pe3y/ibTaThl OCBOCHHUS AUCHUIIIMHBI BKIKOYAK0T
JIP 01 c(OPMHPOBAHHOCTh TMPEJCTABICHUI O MaTeMaTHKe KaK YHUBEPCAJIBbHOM S3bIKE HAyKH,
CPEJICTBE MOJICTUPOBAHMS SIBIICHUI U IPOLIECCOB, MIEAX U METOJIaX MAaTEMAaTHKH;
JIP 02 IIOHUMaHUE 3HAYUMOCTU MAaTEMAaTUKH Il HAyYHO-TEXHUYECKOT 0 IIporpecca,
JIP 03 c(OpMUPOBAHHOCTh OTHOIIEHMSI K MaTeMaTHKEe Kak K 4YacTH oOlIeueroBeYecKoil

MaTeMaTHYeCKUX UJICH;

KYJIbTYpPbl 4Y€pE3 3HAKOMCTBO C HCTOpHCﬁ pa3BuUTHA MATEMATUKHU, ABOIIOLINEH

JIP 04 pa3BUTHE JIOTUYECKOT0 MBIIIEHMUS], IIPOCTPAHCTBEHHOTO BOOOpakeHus,
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AITOPUTMUYECKON KYJIbTYPhl, KDUTUYHOCTH MBILIUICHUSI HAa YPOBHE, HEOOXOIUMOM JIIsI
Oynymeii npodeCCHOHATBPHOW NeATeTbHOCTH, s MPOJOJKCHHS OOpa3OBaHUS W
camMmo00pazoBaHus;

JIP 05

OBJIaJICHUC MAaTEMATHYCCKUMH 3HaHUAMHU u YMCHUSIMH, HCO6XOIII/IMBIMI/I B
IIOBCEHEBHOM JKU3HHM, JJISI OCBOCHHUS CMEXKHBIX €CTCCTBEHHOHAYYHBIX JUCLUIUIMH U
JUCHUTUIMH MPO(ECCHOHATBFHOTO LUKJIIA, JJIs MOJXy4eHus o0pa3oBaHusl B 00JacTAX, He
TpeOyIOIUX YIITyOIeHHOW MaTeMaTH4eCKOil MOATOTOBKH;

JIP 06

TOTOBHOCTh U CIIOCOOHOCTh K 0Opa3oBaHWIO, B TOM 4YHCIIE CaMOOOpa30BaHUIO, Ha
NPOTSDKEHUH BCEH JKU3HU; CO3HATENILHOE OTHOIICHHWE K HEMPEPHIBHOMY OOpa30BaHHIO
KaK YCJIOBHIO YCTICIIHOM MPOQEeCCHOHAIBHON M OOIECTBEHHOM NESTEIILHOCTH,

JIP 07

TFOTOBHOCTb W CIIOCOOHOCTh K CaMOCTOSITCIBHOW TBOPUYECKOW U OTBETCTBCHHOM
JIeATCIIEHOCTH;

JIP 08

FOTOBHOCTb K KOJUIGKTUBHOW paboTe, COTPYyJHHUYECTBY CO CBEPCTHHKAMHU B
o0pa3oBaTenbHON, OOIMIECTBEHHO MOJE3HOH, Y4eOHO-UCCIEI0BATEIbCKON, TPOSKTHON U
JIPYTUX BUOAX AESITEIbHOCTH;

JIP 09

OTHOIICHHEC K HpO(i)eCCHOHaHLHOIZ ACATCIIbHOCTU KaK BO3MOKXHOCTH YUaCTUA B pCUHICHUA
JINYHBbIX, O6I.I.[€CTB6HHBIX, rocyapCTBCHHLIX, O6H.I€HaI_II/IOHaJ'IbHBIX HpO6J’I€M;

MP 01

YMCHHUE CaMOCTOATCIBbHO OIPCACTIATh LCJIN ACATCIBHOCTU UW COCTAaBJIATH IIJIAHBI
ACATCIIBHOCTH,; CAMOCTOATCIIBHO OCYHICCTBIISATH, KOHTPOJIIMPOBATH U KOPPCKTUPOBATH
ACATCIIBHOCTD, UCII0JIb30BAaTh BCC BO3MOKHBIC PECYPCHI AJId JOCTHIKCHUA ITOCTABJIICHHBIX
ueneﬁ n peain3alun IIJIaHOB ACATCIIbHOCTHU, BBI6I/IpaTB yYCIICHIHBIC CTpaTeruu B
PA3JIMIHBIX CUTYyallUAX,

MP 02

YMEHHE TIPOJAYKTUBHO OOMIATHCS W B3aMMOJICHCTBOBATH B IMPOIECCE COBMECTHOMN
JeSITeIbHOCTH, YYUTHIBATh MO3MLMU JIPYTUX YYACTHUKOB AEATENBHOCTH, 3(PPEKTUBHO
paspeniatb KOH(IMKTHI,

MP 03

BI1aACHUC HaBbIKAMU H03HaBaTeJ'ILHOI71, y‘le6HO-I/ICCJ'IeI[OBaTeJIBCKOI71 n HpOCKTHOﬁ
ACATCIIBHOCTH, HABBIKAMH PpPa3spCUICHUA HpO6JIeM; CIIOCOOHOCTH U TOTOBHOCTh K
CaMOCTOATCIIBHOMY IIOHMCKY MCTOHAOB PCHICHUA MNPAKTUYCCKUX 3alda4, HNPHUMCHCHHIO
PA3JIMYHBIX METOJ0B ITO3HAHWA,

MP 04

TFOTOBHOCTb M CIOCOOHOCTh K CaMOCTOSTENbHON WH(pOPMalMOHHO-TIO3HABATEIbHON
NeSITEIbHOCTH, BJaJICHUE HaBbIKAMU TOJIY4YEHUS HEoOXonuMoil uHpopMauuu U3
CIOBApey pasHbIX THUIIOB, YMEHUE OPUEHTUPOBATHCA B PAa3JIMYHBIX HMCTOYHUKAX
uH(popMalMy, KPUTHUYECKH OLIEHMBaTb W  HHTEPIPETHPOBaTH  HHPOpPMAIUIO,
MIOJIy4aeMYH0 U3 Pa3JIMYHbIX UCTOYHHUKOB;

MP 05

BJIAACHUC A3BIKOBBIMU CpCACTBAMU: YMCHHE SCHO, JIOTUYHO M TOYHO H3JIaratb CBOIO
TOYKY 3pCHUS, NUCITOJIB30BATh a/ICKBATHBIC A3BIKOBLIC CPCICTBA,

MP 06

BJIaJJICHUEC HaBBIKaMU MM03HABaTCILHON pe(i)J'ICKCI/II/I KaK OCO3HaHUS COBCPHIACMBIX
I[GI\/'ICTBI/II\/’I N MBICIIUTCIIBHBIX IMPOLECCOB, UX PE3YJIbTATOB U OCHOBaHHﬁ, T'paHHUIl CBOCTO
SHAHWA U HC3HAHUSA, HOBBIX IMTO3HABATCIIBHBIX 3aJa4 U CPCACTB I UX DOCTHIKCHUS

MP 07

LEJIEyCTPEMJIEHHOCTh B TOMCKaX M TPHHATUU pEUIeHUH, COO0Opa3sUTeIbHOCTh H
WHTYUIUS,  Pa3BUTOCTb  INPOCTPAHCTBEHHBIX  MPEJCTABICHUN; CHOCOOHOCTh
BOCIIPUHUMATB KPAacOTy ¥ TAPMOHUIO MUDA,

[1Py01

c(OpPMUPOBAHHOCTh ~ NPEACTABIEHUH O  HEOOXOAWMOCTH  JIOKA3aTeNbCTB  IPHU
00OCHOBaHMM MAaTE€MAaTUYECKHX YTBEPXIEHUH W pOJM AaKCMOMATHUKU B MPOBEIECHUU
JEAYKTUBHBIX PacCyXJIECHUH;

[1Py02

c(OpMUPOBAHHOCTh MOHSATUHHOTO ammapara IO OCHOBHBIM pa3zjeliaM  Kypca
MaTeMaTHKH; 3HAaHUH OCHOBHBIX TeopeM, (GOpMyJT UM yMEHHs MX MPUMEHSTb, YMEHHS
JTIOKa3bIBaTh TEOPEMbI M HAXOJIUTh HECTAHJapTHBIE CITOCOOBI PellIeHus 3aay;

[1Py03

c(OpMHPOBAHHOCTh YMEHUH MO/IETMPOBATH pPeaJIbHBIE CUTYaIIUH, UCCIIEI0BaTh
IIOCTPOEHHBIE MOJIEIN, HHTEPIIPETUPOBATH ITOJIYYCHHBIN PE3YJILTAT;

[1Py04

c(hOpMHUPOBAHHOCTH MPEICTABICHUI 00 OCHOBHBIX TIOHATHSIX MaTEMaTHUECKOTO aHaN3a U
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ux CBOﬁCTBaX, BJIAICHUC YMCHUCEM XapaKTCPU30BaATh ITOBCACHHUC (I)yHKL[HfI, HCIIOJIb30BaHHUEC
IMOJIYYCHHBIX 3HAHUI JJIs1 OIIMCAaHWs M aHAJIM3a PCaJIbHbIX SaBHCHMOCTCﬁ;

ITPy05

BJIAJIEHUE YMEHUSIMHU COCTABJICHUS BEPOSTHOCTHBIX MOJIEJIEH 110 YCIIOBHIO 334U U
BBIUMCJICHUS BEPOSITHOCTH HACTYIUICHHUSI COOBITHIA, B TOM YHCIIE C TPUMEHEHHEM (HOpMYyJT
KOMOWHATOPUKH M OCHOBHBIX TEOPEM TEOPUHU BEPOATHOCTEH; NCCIETOBAHUS CITyYaiHbIX
BEJINYMH 110 UX PaCIPEIEIICHHUIO.

B mpomecce ocBoenus mpenmera OVYIL.03 Maremarnka y o0ydaromuxcs
IIeJICHANIPABICHHO (DOPMHUPYIOTCSI yYHHBEpCadbHbIC Yy4ueOHBIE IEHCTBUS, BKIIOYAS
(dopMupOBaHrE KOMITETEHIINI 00y4aroNIuXcs B 001acTH yaeOHO-HCCIeI0BATENbCKON

151 HpOGKTHOﬁ JACATCIIBHOCTH,

KOTOPBIC

B

CBOIO  OUCPCIb 00eCIIeYnBaroOT

IpeeMCTBEHHOCTh (hopMupoBanus oomux komnereHui GI'OC CIIO.

Buabl yHuBepcajbHbIX y4eOHbIX
AeHcTBUI
P1'oC COO

Koapl
OK

HaumenoBanue OK (B cOOTBeTCTBMH €
®I'OC CIIO no 20.02.04 Moxapuasi
0€30IaCHOCTD CIIENHAIbHOCTH)

[To3naBaTenbHbIE YHHBEpPCaIbHbIC yUeOHbBIE
neiictBus (popmupoBaHue COOCTBEHHON

00pa3oBaTeNbHOI cTpaTeruu, CO3HATEIbHOE
dbopmupoBaHre 00pa30BATEIHLHOTO 3aMIPOCa)

OK 01
OK 04
OK 05
OK 08
OK 09

OK 01. BeiOupatb criocoObl perieHus 3aa4d
npoQeCCHOHAIBHON JeSATeTbHOCTH
MPUMEHHUTEIHHO K Pa3IMYHBIM KOHTEKCTaM.
OK 04. D¢ddexTnBHO B3aMMOICHCTBOBATE H
paboTaTh B KOJUIGKTUBE M KOMaH/IE.

OK 05. OcymecTBiare yCTHYIO H
MUCHEMEHHYIO KOMMYHUKAIIHIO Ha
roCyJlapCTBEHHOM  s3blke  Poccuiickoi
Qdenmepaniii ¢ y4e€TOM  OCOOEHHOCTEH
COLIMATILHOTO U KYJIBTYPHOTO KOHTEKCTA.
OK 08. Hcnonb3oBatk CpeacTBa
(bu3MYECKOl KYNbTYphl JUIsl COXPAHEHUS H
VKpeIUIeHUsI  3J0pOBBS B IpoIecce
npoecCHOHANBHOM ~ JEATENbHOCTH |
MOJJICP)KAaHUS ~ HEOOXOJMMOTO  YPOBHSI
(bu3NYECKOI MOATOTOBIEHHOCTH.

OK 09. INomp3oBatbes mpodeccHoHATBHON
JTOKyMEHTaIlell Ha TOCYZapCTBEHHOM U
WHOCTPAHHOM SI3BIKAX.

KoMMyHHKaTHBHBIE YHUBEpCAIbHbBIE
yueOHble ecTBUS (KOJIEKTUBHAS U
UHAWBHUAYaJIbHAs IS TENbHOCTD JIJIs
peleHns yuyeOHbIX, T03HaBaTeIbHbIX,
HCCJIEIOBATEIbCKUX, POECKTHBIX,
npodeccCHOHATBHBIX 3a/1a4)

OK 06
OK 07

OK 06. [IposiBraTh IpaX1aHCKO-
MaTPUOTUYECKYIO MO3ULMIO,
JIEMOHCTPUPOBAaTh OCO3HAHHOE IIOBEJICHUE
Ha OCHOBE TPaIUIMOHHBIX
o0l1eYeIOBeUeCKUX I[IEHHOCTeH, B TOM
qucie c y4eToM rapMOHHU3ALUU
MEXHAIMOHATBHBIX W MEXPEIUTHO3HBIX
OTHOIIICHHH, MIPUMEHSATH CTaHJapTHI
AHTUKOPPYINLMOHHOTO TIOBEICHHUS.

OK 07. ConmeiicTBOBaTh  COXpaHEHHUIO
OKpY’KaIoIIeH CpeJibl, pecypcocOepeKeHuIo,
MPUMEHSATH 3HAHUS 00 U3MEHEHUH KJINMaTa,
MPUHIMIBL  OEpEeXKIIMBOTO  MPOU3BOJICTBA,
3¢ (PEeKTUBHO ACHCTBOBATH B YpPE3BBIUANHBIX
CUTYaIUsIX.

PCFYJISITI/IBHBIC YHUBCPCAJILHBIC y‘-ICGHBIC

OK 02

OK 02. MHcnonb3oBaTh COBpPEMEHHBIE




nercTBusl (1Ieenoiaranye, IIaHupPOBaHKE, OK 03 | cpenctBa TIOMCKa, agajnsza u

PYKOBOJICTBO, KOHTPOJIb, KOPPEKLIHUS, OK 06 | uaTepnperauuu uH(popMaIun u
MOCTPOEHUE UHIUBUIyaIbHON OK 07 | uadopmarimoHHbIC TEXHOJIOTUHU TUIA
00pa3oBaTebHON TPACKTOPUH ) BBITIOTHEHMS  3a7ad  MpodeccHoHaTbHOMI
JIESITEIbHOCTH.
OK 03. [IlnanupoBaTh M pealn30BHIBATH
COOCTBEHHOE npodecCuoHaIbHOE u
JUYHOCTHOE pa3BuUTHE,

NPEANPUHIUMATEIBCKYIO  JESITEIbHOCTh B
npodeccnoHanbHOM cepe, HCIOIb30BATh
3HaHUS 10 (UHAHCOBOW TPAaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX CHTYAIlHIX.

OK 06. [TposiBnsTH IPaKIaHCKO-
MATPUOTHIECKYIO MTO3UIHIO,
JIEMOHCTPUPOBATh OCO3HAHHOE MOBEICHHE
Ha OCHOBE TPaJUIIHOHHBIX
OOIIIeYEIOBEUECKUX IICHHOCTEH, B TOM
qrcIie c YUETOM rapMOHHU3AIUU
MEKHAIMOHAIBHBIX W MEKPEIUTHO3HBIX
OTHOILICHHIA, MPUMEHSTh CTaHIapThI
AHTHKOPPYIIIHOHHOTO TIOBEICHUS.

OK 07. CopneiicTBoBaTh  COXpPaHEHHUIO
OKPYXKArOIICH Cpeibl, PECypPCOCOCPEKCHHUIO,
NPUMEHSTh 3HAHUS 00 U3MEHEHHUH KJINMATa,
MPUHIAITEI  OCPEXKIIMBOTO  MTPOU3BOJICTBA,
3 PEKTUBHO JIEHCTBOBATh B YPE3BBIYAHBIX
CUTYaITUsX.

B memsix moarotoBku oOydarmomuxcs K o Oyaymied npodeccuoHambHOM
NesATeIbHOCTH Tpu  u3ydyeHun ydeOHoro mnpenmera OVYIL.03 Maremaruka
3aknaabiBaeTcsa ocHoBa sl hopmupoBanus [IK B pamkax peanuzauun OOIT CIIO
nio cnenuabHocTH 20.02.04 TloxxapHast 6€3011aCHOCTb.

Koan IIK

HaumenoBanmue IIK (B coorBercTBUM ¢ ®I'OC CIIO no cnenuaaibHOCTH
20.02.04 IMo:xapHasi 6e301aCHOCTD)

BBINOJTHEHHE PA0OT MO OCYIIECTBJICHUIO KapayJabHOM C1y:KO0bI, TYIICHHIO M0KAPOB,

MPOBEIEHHIO ABAPUIIHO-CNIACATEJILHBIX PadoT

IK 1.7. BbInonHATE paboThI MO 3aIIUTE HACEIEHHBIX MYHKTOB M 00BEKTOB HH(PPACTPYKTYPHI OT

Yrpo3bl JIECHBIX (IPUPOJIHBIX) MOXKAPOB
BBINOJIHEHHE PadoT M0 NPOPUIAKTHKE M0KAPOB
I1K 2.3 ‘ IIpoBOIUTH MPOTUBONOKAPHYIO NPOIATAHY.
OpraHu3anys TyLICHHs M0KAPOB M NPOBE/ICHUsI ABAPUITHO-CIIAcaTelbHbIX padoT (10 BBIOOPY)

I1K 3.8 BrimonsaTe paboThl o nprueMKe (mepenade) U COAePKAHUIO0 B COCTOSTHUM ITOCTOSTHHOM
FOTOBHOCTH K TYILIEHUIO MOXapa W IPOBEIEHUI0 IOMCKOBO-CMacaTeIbHBIX pPadoT
MOOWJIBHBIX CPEACTB MOXKapOTYIIEHUS, CPEICTB CBS3M, CPEACTB WHIUBHUIYaIbHON
3alIUTHl M CIACEHMs, OTHETYIIAIIUX BEIIECTB M CHEIUAIbHBIX arperaroB, aBapUilHO-
criacaTeJbHOM TEXHUKU

IK 3.9 OpranuzoBbiBaTh CiIy’)k0y M TOATOTOBKY JIMYHOTO COCTaBa, OCYIIECTBISIOLIETO

JISKYPCTBO Ha MOOMJIBHBIX CPE/ICTBAX MOKAPOTYILICHUS, B TOM YHMCIIE Ha CIIELUAIbHON
MTO’KApPHOM TEXHMKE, B ITOIPA3/ICICHUAX 0)KAPHON OXPaHbl
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2. OFBbEM YUYEBHOI'O ITIPEJIMETA 1 BUJIbl YYEBHOM PABOThHI

Bun yueOHo# padoThI

O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrpaMMbl Y4eOHOI0 NpeaMeTa 234
OcHOBHOeE coJep/KkaHHe

BT. Y..

TEOPETUIECKOE O0yUeHUE 184
71a00paTOPHBIC/TIPAKTHUCCKUE 3aHIATHS 42
IIpodeccrnoHabHO OPUEHTHPOBAHHOE COJIEPKAHNE

BT. Y.

TEOPETHYECKOE 00yUeHHe 20
n1ab0paTOPHBIE/TPAKTHUCCKHUE 3aHIATUS 14
KoHncynpranumn 2
IIpomexxyTounasi arrectamust (3K3aMeH) 6

10




3. COAEP)KAHUE U TEMATUYECKOE IINTIAHUPOBAHUE YYEBHOTI' O IIPE/IMETAOYII04. MATEMATHUKA

O0BbeM Koa n
B Yacax HanpaBJIeHUe
Kon Kon BOCIIUTATEJILHOM
Conep:kanue y4eOHOT0 MaTepHuasia u
HaumenoBanue o0pa3oBaTeIbHOT | 00pa3oBaTe/ibH padoThl, KO
(hopMBI OPraHu3aNuu 1eITeJTbHOCTH
pa3iesioB U TeM oByuaromuxcs 0 pe3yJbTaTra 0ro pesyJjbrara JINYHOCTHOT O
e1rocC COoO ®I'OoC CI1O pe3yJibTaTa
NPOrpaMmbl
BOCIUTAHUS
Pa3znen 1 AJiredpa 106
Tema 1.1 ConepxaHue y4eOHOro MaTepuasa 2 [TPy01, ITPy04, OK 02, 03, 06, | mpodeccroHaTBHO-
IloBTOpEeHue Kypca 1 |Hean wm 3agaym  MaTeMaTHKH TPH JIP 5, JIP 9, 07 OPHUEHTUPOBAHHOE
MaTeMATHKH OCHOBHOI OCBOEHHH CHENHATLHOCTH MP 01, MP 04,
IDKOJIbI Ilenm w 3amaum  MaTeMaTUKA  TIpU MP 07
ocoenuu crnenuansHoctu 20.02.04
2 | Leasle, pPauMoOHAJIbHbIE " 2
AelcTBUTEIbHbIE YHCJIA.
Pemenne 3amad  Cc  HMCHOJB30BaHUEM
CBOMCTB YHCET M CHCTEM CYHUCICHUS,
JETUMOCTH, JIOJIEH M YacTei, MpOIEeHTOB,
MOZYJIEH YHCEl
3 | YpaBHeHusi U HepaBeHcTBa. CucTeMBI 2
ypaBHeHHH
Pemenne 3amadu  Ha  OBIKEHHE W
COBMECTHYIO  paboTy ¢  IOMOIIbIO
JIMHEWHBIX U KBaJPATHBIX YPABHEHHUU U UX
CHCTEM
4 | TIIpodeccnoHATBLHO — OPHEHTHPOBAHHOE 2 [TPy01, ITPy04, K 1.7, 2.3.
coJep:KaHue: JIP 5, JIP 9, OK 02, 03, 06,
[IpoBectu CPaBHUTEbHBIN aHaIu3 MP 01, MP 04 07,09

CTATUCTHKH TI0KApOB 3a TEKYIIUH U
IpeAbIIYIIHIA IEPHO BpeMEHH (3a MecsIl,
3 Mecsaa W T.J) C HCHOJIb30BaHUEM
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O0bem Koa u
B Yacax HanpaBJieHHe
Kon Kon BOCIIUTATEIbHOM
Conep:xaHue yueOHOro MaTepuasa u
HaumenoBanue o0pa3oBaTe/IbHOI | 00pa3oBaTe/bH padoThI, KOJ
(hopMBbI OpraHu3anuu AesiTeJJbHOCTH
pa3iesioB U TeM oGyuarommxcs 0 pe3yJbTaTra 0ro pesyJjbrara JINYHOCTHOT O
e1rocC COoO ®I'OoC CI1O pe3yJibTaTa
NPOrpaMmbl
BOCIIMTAHUS
MTOMCKOBBIX CUCTEM CETH UHTEPHET.
JlabopaTopHble 3aHATHS HE MPEelyCMOTPEHO
IIpakTHyeckne 3aHATHA 4 [TPy01, ITPy04, K 1.7,2.3
1. BXxoaHO# KOHTPOJIb JIP 5,JIP 9, MP 01, | OK 03, 06, 07,
2. IIpoueHTsI B TpoecCHOHANBHBIX 3a7adax MP 04, MP 07 09
KonTpoabHubie padoThI HE MIPEIYCMOTPEHO
CamocrosiTeibHasA padoTa 00y4YalOmMXxcst HE IPETyCMOTPEHO
Tema 1.1 Copepxanue yueOHOro MaTepuaJa 2 [TPy02, ITPy04, OK 02, 04 npogeccuoHaIbHO-
CreneHun v KOPHH. 1 | Crenennas ¢yHkuus, ee cBoiicTBa JIP 05, JIP 08, OPHEHTHPOBAHHOE
Crenennas pyHknus Omnpenenenue CcTeneHHBIX (GYHKIUH, HX MP 03, MP 07
CBOMCTBA U rpaduKH
2 | Kopenb HAaTypa/JbHON CTeNeHn U3 YHCIa 2
U MX CBOMCTBA.
KopHu HaTypainbHOW cTENeHM M3 4Hcia U
UX CBOMCTBA.
3 | [Ipeodpa3zoBanue BbIpa)KeHU c 2
KOPHSAIMH N-0H CTeNeHH
BeInonHeHue pacyeToB ¢ paIuKaJaMH.
4 | CteneHb c AeHCTBUTETbHBIM 2
NnoKa3zartejemM
Crenenun c palMOHAIBHBIMU
noKaszaTeisiMi, MX cBoicTBa. CTemeHu c
JCWCTBUTEILHBIMU TTOKA3aTEIISIMU
S5 | Pemienue MppanuoOHAJbHBIX ypaBHEHHUI 2

1 HepPaBeHCTB
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O0bem Koa u
B Yacax HanpaBJieHHe
Kon Kon BOCIIUTATEJILHOM
Conep:xaHue yueOHOro MaTepuasa u
HaumenoBanue o0pa3oBaTe/IbHOI | 00pa3oBaTe/bH padoThI, KOJ
(hopMBbI OPraHu3aluM AesATeTbHOCTH
pa3/iesioB U TeM oGyuarommxcs 0 pe3yJbTarTa 0ro pe3yJjbTara JIMYHOCTHOI' 0
e1rocC COoO ®I'OoC CI1O pe3yJibTaTa
NPOrpaMMmblI
BOCIIMTAHUS
Mertoabl  pemieHuss — MppPaLMOHAIbHBIX
YpaBHEHUI
JlaGopaTopHble 3aHATHS HE MPelyCMOTPEHO
IIpakTHyeckne 3aHATHA 4 [TPy 02, I1Py 04, OK 02, 04
1. Iloctpoenue rpagukoB GyHKIIHIA JIP 05, JIP 08,
2. IIpeoOpazoBanue BBIPAXECHUI, MP 03, MP 07
CoJIepXKallX CTENEHU
KonTpoabHas padora 2 [TPy 02, ITPy 04 OK 03
«Crenenu u kopHu. CreneHHas QyHKIMD) JIP 05, JIP 08,
MP 03, MP 07
CamocrosiTeibHas padoTa 00y4alOIMXCs HE IIPEAYCMOTPEHO
Tema 1.3 Copepxanue yueOHOro MaTepuasa 2 [1Py 02, ITIPy 04, OK 02, 04 npogeccuoHaIbHO-
IMoka3aTenbHasi 1 | Moka3aTtenbHass (PyHKIUs, €€ CBOWCTBA JIP 05, JIP 08, OpHUEHTUPOBAHHOE
dbynkuus u rpaduk JIP 09
[lokazarenpHast QyHKIMS, €€ CBOICTBa U MP 03, MP 07
rpaguk.
2 | ITpocreiimue NnoKa3are/ibHbIe 2
YPaBHEHMA
OCHOBHBIE TPUEMBI PELICHUS] TPOCTEUILINX
MOKa3aTeJIbHbIX YPaBHEHUN
3 | PemeHue noka3areJibHbIX YPABHEHHI 2
Metonbt pelLeHus MOKa3aTeIbHbIX
ypaBHEHUU
4 | Mloka3aTeabHbIE HEPABEHCTBA 2
Metoabt pereHus NOKa3aTeIbHbIX
HEPaBEHCTB
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O0bem Koa u
B Yacax HanpaBJieHHe
Kon Kon BOCIIUTATEJILHOM
Conep:xaHue yueOHOro MaTepuasa u
HaumenoBanue o0pa3oBaTe/IbHOI | 00pa3oBaTe/bH padoThI, KOJ
(hopMBbI OPraHu3aluM AesATeTbHOCTH
pa3/iesioB U TeM oGyuarommxcs 0 pe3yJbTarTa 0ro pe3yJjbTara JIMYHOCTHOI' 0
e1rocC COoO ®I'OoC CI1O pe3yJibTaTa
NPOrpaMMmblI
BOCIIMTAHUS
JlabopaTopHble 3aHATHSA HE IIPEYCMOTPEHO
IIpakTHyeckue 3aHATHS 2 [TPy 02, TPy 04, OK 02, 04, 09
1. Pemienne  moka3aTeNbHBIX  YpPaBHEHHA JIP 05, JIP 08,
pa3IUYHBIMU CIIOco0aMu MP 03, MP 07
KonTposabHbie padoThl HE NPETYCMOTPEHO
CamocrosiTeibHasA padoTa 00y4Yalommxcst HE IPETyCMOTPEHO
Tema 1.4 Jlorapupmbl. | Coaep:kanue yueOHOro MaTepuajia 2 [1Py 02, I1Py 04, OK 02, 04 po¢eCCHOHAIIBHO-
Jlorapupmuyeckas 1 | Jlorapudm wumcaa. JlecATHUHBIH JIP 05, JIP 08, OPHEHTUPOBAHHOE
byuxuus HATYPAJILHBII JIOrapu@Mbl, YUCIO €. MP 03, MP 07,
OcHoBHOE Jlorapu(pMuyeckoe TOXIECTBO. MP 08
JlecTHYHBIC M HATypaJIbHBIC JIOTapH(PMEI.
2 | CpoiictBa jorapudmon. Omnepanus 2
JorapupmupoBaHus
[IpaBuna pelicTBUil ¢ Jorapudmamu.
[Tepexon K HOBOMY  OCHOBAHHUIO.
ITpeoOpa3oBanue J0rapupMHUUECKUX
BBIPA)KCHUI
3 | Jlorapupmuueckas ¢yHknus, 2
cBOliCcTBa
Jlorapudmuueckast GyHKIHSA, €€ CBOWCTBA
u rpaduk
4 | Ipocreiiunme JorapupMmuyecKue 2
ypaBHEHHA
Knaccudukanus JOrapupMHUUECKIX
YpaBHEHUU
5 | Pemenne JorapupmMmuyecKkux 2
YPaBHeHUil

14




NMPOU3BOJBHOI0 yIJia, Yucjia

O0bem Koa u
B Yacax HanpaBJieHHe
Kon Kon BOCIIUTATEIbHOM
Conep:xaHue yueOHOro MaTepuasa u
HaumenoBanue o0pa3oBaTe/IbHOI | 00pa3oBaTe/bH padoThI, KOJ
(hopMBbI OPraHu3aluM AesATeTbHOCTH
pa3/iesioB U TeM oGyuarommxcs 0 pe3yJbTarTa 0ro pe3yJjbTara JIMYHOCTHOI' 0
e1rocC COoO ®I'OoC CI1O pe3yJibTaTa
NPOrpaMMmblI
BOCIIMTAHUS
Mertoabl  pemieHus  JIOrapu(PMUYECKUX
YpaBHEHUI
6 | Pemenune JorapupMuUIecKnX 2
HEPABEHCTB U CHCTEMBI
JIorapu(pMU4YecKUX YpaBHeHU
Metoabl  pemieHHs — JIOTapu(PMHUYECKHX
HEpaBEHCTB U CHUCTEM JIOrapu(pMHUUECKU
YpaBHEHUI
7 | Jlorapudmuyeckasi cimpajib 2
Jlorapudmuueckas cnupaiib B
apXUTEKTYpE U CTPOUTEIHCTBE
JlaGopaTopHble 3aHATUS HE MPETYCMOTPEHO
IIpakTH4eckue 3aHATHSA 4 [1Py 02, ITIPy 04, OK 02, 04
1. JlorapudpmupoBanue U MOTEHIUPOBAHHE JIP 05, JIP 08,
BBIPAKECHUI MP 03, MP 07
2. Pemienne norapudmMuyeckux ypaBHEHUH
Pa3IUYHBIMH CITIOCOOAMU
KonTpoJsbHbie padoTsl 2 [1Py 02, I1Py 04, OK 03
«Jlorapudmsl. Jlorapupmuueckas pyHKIHDY JIP 05, JIP 08,
MP 03, MP 07
CamocrosiTejibHast padoTa 00y4yaruuxcst HE TIPEAYCMOTPEHO
Tema 1.5. OcHOBBI Copepxxanue y4eOHOIro MaTepuaJa [TPy03, ITPy04, OK 02,04 npogeccuoHaIbHO-
TPUTOHOMETPHH. 1 | PaguanHas u rpagycHasi Mepa yria 2 JIP 05, JIP 08, OPUEHTHPOBAHHOE
Tpuronomerpnueckne Paguannas w rpagycHas Mepa  yria. MP 03, MP 07
byHkunn BpamarensHoe gBUKEHUE.
2 | TpuronomerpuyecKkue pyHKIMH 2
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O0bem Koa u
B Yacax HalpaBJIeHUe
Kon Kon BOCIIUTATEIbHOM
Copaepxxanue y4eOHOIro MaTepuaa u
HaumeHnoBanue o0pa3oBaTeIbHOTI | 00pa30BaTe/bH padoTsl, KO
(hopMBI OPraHu3anuu AeATeJbHOCTH
pa3iesIioB U TeM oyuaomuxcs 0 pe3yJbTara 0ro pesyJjabrara JIMYHOCTHOI' 0
e1rocC COoO ®I'OoC CI1O pe3yJibTaTa
NPOrpaMMBblI
BOCIIUTAHUS
CHHyC, KOCHHYC, TaHI€HC M KOTaHI'€HC
qrcia
OcHoBHBIE TPUTOHOMETPHYECKHE 2
TOK/AeCTBa
OcHoBHbIE TPUTOHOMETPUYECKHE
TOXKJIECTBA
®opmyJibl IPUBEIEHUS 2
DopMyIIbl TPUBEIECHUS
Tpuronomerpuyeckue (popmy.abl 2
CuHyc, KOCHUHYC, TaHI€HC CYMMBI |
pasHocTM  ABYX  yrioB.  Dopmyiibl
JIBOMHOT'O ¥ TTOJIOBUHHOTO YIJIa
Tpuronomerpuyeckne GyHKUHMH, HX 2
CBOlicTBa M rpadpuxku
Onpenenenne TPUTOHOMETPUUYECKHUX
(GyHKIMH, X CBOMCTBA U TpaduKu
IIpeodpa3oBanue rpagukoB 2
TPUTOHOMETPUYECKHX PYHKIHI
IIpeoOpazoBanue rpauKoB
TPUTOHOMETPUUECKHUX (YHKIMI
IIpo¢deccnona/ibHO — OPHEHTHPOBAHHOE 2 [TPy03, ITPy04, 0K 02,0 4, 09
coJep:KaHue: JIP 05, JIP 08, IIK1.7,2.3
BeiOpaTh 13  HECKOJNBKMX BapHaHTOB MP 03, MP 07
OOBEKT  CIOXKHOWH  (opMbl  (M37ETUSL

IOBCIIUPHBIC, KOBaHBIC, TEXHUYCCKUEC M
T.J.), Pa3JI0XUTh €ro MPOEKIHI0 Ha
COCTAaBJIAIOIINE TPUOJIMKCHHBIC K
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HaumenoBanue
pa3aesioB U TeM

ConepixaHue y4eOHOro MaTepuasa u
(opMBbI OPraHu3anum AeATeTbHOCTH
o0yuawuuxcst

O0BbeM
B 4yacax

Kon
o0pa3oBaTebHOT

0 pe3yJabTara
®Iroc coo

Kon
o0pa3oBaTe/ibH
0ro pesyJjbrara

orocC Cluo

Koa n
HanpaBJieHUe
BOCIUTATEJIbLHOM
padoThl, KO
JHYHOCTHOI'O
pe3yJabrara
NMPorpamMmbl
BOCIIUTAHUSA

TPUTOHOMETPUYECKUM (PYHKLHUAM Y=SinXx,
y=CO0sX, Y=tgx, y=Ctgx.

OopatHble
pynxuumn.
Apkcunyc,
ApPKKOTaHI€HC

TPUTOHOMETPUYECKHE

APKKOCHUHYC, APKTAHI'CHC,

10

IIpocreiimme
YPaBHEHU
Pemenue MIPOCTEUILNX
TPUTOHOMETPUYECKUX YPABHEHUI

TPUTOHOMETPUYECKHE

11

Croco0bI peleHust
TPUTOHOMETPHYECKUX YPABHEHU M
Pemenue TPUTOHOMETPUUYECKHX
YPaBHEHUI Pa3JIMYHBIMU METOAAMU

12

IIpocreiimmue TPUTOHOMETPHYECKHE
HepaBeHCTBa

Pemenue MPOCTEUILNX
TPUTOHOMETPUYECKNE HEPABEHCTBA

13

Cucrembl TPUTOHOMETPUYECKUX
YPaBHeHUil
Pemienue cucrem TpUTrOHOMETPUUYECKUX
YpaBHEHUI

[TPy03, ITPy04,
JIP 05, JIP 08,
MP 03, MP 07

OK 02, 04

JlabopaTopHble 3aHATHS

HE MTPEYCMOTPEHO

IIpakTuyeckue 3aHATHS

1. IlpeoGpa3oBanue

TPUTOHOMETPUYECKUX

BBIPAXKEHUI

6

T1Py03, [IPy04,
JIP 05, JIP 08,
MP 03, MP 07

0K 02,0 4,05
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Oo6bem Kon n
B Yacax HanpaBJIeHUe
Kon Kon BOCIIUTATEJILHOM
Conep:xaHue yueOHOro MaTepuasa u
HaumenoBanue o0pa3oBaTe/IbHOI | 00pa3oBaTe/bH padoThI, KOJ
(hopMBbI OpraHu3anuu AesiTeJJbHOCTH
pa3iesioB U TeM oGyuarommxcs 0 pe3yJbTaTra 0ro pesyJjbrara JINYHOCTHOT O
e1rocC COoO ®I'OoC CI1O pe3yJibTaTa
NPOrpaMmbl
BOCIIUTAHUS
2. T'apMoHMYecKre KoJaeOaHus
3. PemieHne TpUrOHOMETPUYECKUX YPAaBHEHHI
KoHnTpoJibHbIe padoThI 2 [1Py03, ITPy04, JIP OK 03
«OCHOBBI TPUTOHOMETPHH. 05, JIP 09,
Tpuronomerpuyeckue QyHKITHI MP 03, MP 07
CamocrosiTesibHas padoTa 00y4aroIuxcst HE MIPEAYCMOTPEHO
Tema 1.6. YpaBaenus u | Coaepskanue y4eO0HOro Mmarepuajia 2 [TPy01, ITPy04, OK 02-09 po¢eCCHOHAIIBHO-
HEpPaBeHCTBAa 1 | O6ume MeToabI pellieHUs1 YPABHEHU [TPy02, OPUEHTUPOBAHHOE
MeTtobl peleHus YPaBHEHHUH. JIP 07, JIP 09,
I'padrueckuit MeTos perieHys ypaBHeHU! MP 01, MP 02, MP
2 | YpaBHeHHsI U HEPABEHCTBA C MOAYJIEM 2 04
Pemenne ypaBHEeHUN U HEpaBEHCTBA C
MOJTyJIEM
3 | YpaBHeHus " HEpPaBeHCTBA c 2
napaMeTpamMu
Pemenne ypaBHeHHH U HEpPaBEHCTB C
napamMeTpamu
4 | Haxo:xneHue HeM3BECTHOW BeJIMYUHBI B 2 [1Py01, ITPy04, OK 02-09
3agadyax ITPy02, JIP 07, IIK 1.7, 2.3,
Haxoxnenue HEU3BECTHOM BEIUYUHLI B MP 01, MP 02, MP 3.8,3.9
3a/1a4ax 04
JlabopaTopHble 3aHATHS HE MPEeyCMOTPEHO
IpakTHyecKue 3aHATHS HE MPETYCMOTPEHO
KoutpoJabHbie padoThl HE NPETYCMOTPEHO
CamocrosiTesibHAasi padoTa 00y4a0IMXcst HE NPETYCMOTPEHO
Pa3nen 2 KomOuHaTopuka, CTaTHCTHKA M Teopus 36
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HaumenoBanue
pa3aesioB U TeM

ConepixaHue y4eOHOro MaTepuasa u
(opMBbI OPraHu3anum AeATeTbHOCTH
o0yuawuuxcst

O0BbeM
B 4yacax

Kon
o0pa3oBaTebHOT

0 pe3yJabTara
®Iroc coo

Kon
o0pa3oBaTe/ibH
0ro pesyJjbrara

orocC Cluo

Koa n
HanpaBJieHUe
BOCIUTATEJIbLHOM
padoThl, KO
JHYHOCTHOI'O
pe3yJabrara
NMPorpamMmbl
BOCIIUTAHUSA

BEpPOSITHOCTEM

Tema 2.1 DiieMeHTBI
KOMOMHATOPUKH,
CTATHCTUKHU U TEOPHU
BepPOSATHOCTEM

Coaep:xaHnue yueOHOT0o MaTepHaJia

1

OcHOBHBIE NOHATHS KOMONHATOPUKH
3ajaul Ha TOJCYET YHUCIa pa3MELICHU,
MepecTaHOBOK, coueTaHui. Perenue 3agau
Ha niepedop BapUaHTOB.

bunoM HeoToHa M TPEyrobHUK
IMackaus. CBoiicTBa OMHOMHMHAJIbHBIX
K03 PUUHMEHTOB

®opmyna Ounoma HrroTtona. CBoiicTBa
OMHOMMHAJIBHBIX KO3 PUIINEHTOB.
Tpeyronpnuk Ilackains

CoObITHE, BEPOATHOCTDH COOBITHS
UcnbiTanue n coObiTHe. Bunmbl coOBITHIA.
JleiictBus Hax coOwbrTHsiMu.Kiaccuyeckoe
ompeneneHue BeposTHocTel. CBoiicTBa
BEPOSITHOCTEM.

CJi0:keHre U YMHOKEeHHE BepOsSITHOCTeM
CoBMecTHBIC U HECOBMECTHBIE COOBITHSL.
Teopembl CIIOKEHHS U YMHOKEHUS
BEPOATHOCTEMN

JAuckpernas  ciay4daiiHasi
3aKOH ee pacrpeaeeHHust
JICB. 3axoH pacnpenenenus ICB

BeJIMYMHA,

MaremaTH4ecKoe 0KUAAHUE U
AUCIEPCHA CIAYYAWHON BEJHYMHBI.
MatemMaTH4eCKOe 0KMIAHUE U IHCHEPCHS

I1Py 03, I1Py 04,
JIP 05, JIP 07,
MP 01, MP 05

OK 05, 08, 09

npogeCcCuOHATbHO-
OPUEHTUPOBAHHOE
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HaumenoBanue
pa3aesioB U TeM

ConepixaHue y4eOHOro MaTepuasa u
(opMBbI OPraHu3anum AeATeTbHOCTH
o0yuawuuxcst

O0BbeM
B 4yacax

Kon
o0pa3oBaTebHOT

0 pe3yJabTara
®Iroc coo

Kon
o0pa3oBaTe/ibH
0ro pesyJjbrara

orocC Cluo

Koa n
HanpaBJieHUe
BOCIUTATEJIbLHOM
padoThl, KO
JHYHOCTHOI'O
pe3yJabrara
NMPorpamMmbl
BOCIIUTAHUSA

CYMMBI CHy‘I&fIHBIX BCJIMYHH.

HenpepbiBHBIE ciIy4ailHbIe BeJIMYHHBI.
IInoTHOCTB BEPOSITHOCTH. OyHKIUA
pacrpeeneHus. PaBHOMepHOE
pacrpeeseHue.

HOpMaJ'ILHOQ pacipeaeiacHue.
HeHTpaJ'ILHaH MnpcacjibHad TCOpEMaA.

CrarucTuyeckasi THIIOTe3A.
Craructrka KpuTepus u €€ ypoBEHb
3Ha4uMocCTH. [IpoBepka nmpocTenmmx
TUTIOTE3

10

IIpo¢eccnonaibHO — OPUEHTHPOBAHHOE
cojiep:kaHue:

OueHuTh 4YacToTy
BO3HUKHOBEHUSAIOKAPOB ONPEIEICHHOTO
BUJa (JIOKAIBHEIE, JIECHBIE, CTEITHBIE,
M0JI3€MHbIE, TEXHOT€HHBIE)

3a BpeMEHHON MPOMEXYTOK (MecsI, 3
Mecsa, 6 MecsIeB u T.1.), (CIpaBOYHBIE
JaHHbIE OEPYTCS C CETH UHTEPHET).

[1Py 03, [1Py 4,
JIP 05, JIP 07,
MP 01, MP 05,

OK 05, 08, 09
K 1.7, 2.3, 3.8,
3.9

JlabopaTopHble 3aHATHS

HE MTPEYCMOTPEHO

IIpakTHyeckne 3aHATHA
1. Berunciienne BepoOSTHOCTEN

2. IlpencraBienue

NaHHBIX. 3agaun

MaTeMaTH4eCKON CTaTHCTHKH

4

[1Py 03, I1Py 04,
JIP 05, JIP 07,
MP 01, MP 05,

OK 05, 08, 09,
IIK 1.7, 2.3,
3.8,3.9

KoHnTpoJibHbIE padoThI

HE IIPETYCMOTPEHO
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HaumenoBanue
pa3aesioB U TeM

ConepixaHue y4eOHOro MaTepuasa u
(opMBbI OPraHu3anum AeATeTbHOCTH
o0yuawuuxcst

O0BbeM
B 4yacax

Kon
o0pa3oBaTebHOT

0 pe3yJabTara
®Iroc coo

Kon
o0pa3oBaTe/ibH
0ro pesyJjbrara

orocC Cluo

Koa n
HanpaBJieHUe
BOCIUTATEJIbLHOM
padoThl, KO
JHYHOCTHOI'O
pe3yJabrara
NMPorpamMmbl
BOCIIUTAHUSA

CamocrosiTesbHasi padoTa 00y4ar0IMXcst
1. Pemienue 3amad.
2. [Toaroroska
COOOIIEHUS.

3. KoHcnekTrpoBaHue TeKcTa.

4. OTBEeT Ha KOHTPOJIbHbBIE PAOOTHI.

MH(OPMALIMOHHOTO

12

TPy 03, [IPy 04,
JIP 05, JIP 07,
MP 01, MP 05,

OK 05, 08, 09

Paszgea 3

Havana MaTeMaTH4eCKOro aHAJIN3a

44

Tema 3.1 IIpousBoaHas
(pynknumn, ee
NpUMEHeHHe

Coaep:xaHnue yueOHOT0o MaTepHaJia

1 | Housarue 0
M0CJIEA0BATEILHOCTH.

npeaejabl nocJea0BaTeJbHOCTER

YICJIOBBIX OCJIEI0BATEIbHOCTEN

npezaeJse
Jduauna
OKPY’KHOCTH M IUIOIIAJb Kpyra Kak

CriocoObl 3a/aHusi, CBOMCTBa U Tpeaeibl

2 | Ilonsitne mpowusBognoii. IpomsBogHbie

byHkumi
[Ipupamenue aprymeHTa,
¢yukuu.  [lonstue o

(GyHKIHU.

IIpUpaILECHNE
MTPOU3BOIHOMN

3 | lpaBuia HAXOKIEHUS
[IpaBuna
[TpousBoaHbIE CYMMBI,
MIPOU3BEJECHHUS], YACTHOTO.

NMPOU3BOAHOI
Qg epeHIMpOBaHUS.
pa3HoCTH,

4 | Ilpon3BoaHbBIE
3JIEMEHTAPHBIX (PYHKIIHI.
Tabnuua nPOU3BOIHBIX.
OCHOBHBIX NIEMEHTAPHBIX (PYHKIMH

OCHOBHBIX

IIpousBogHsbIe

TIPy01, TIPy05,
JIP 05, JIP 09,
MP 01, MP 04,

OK 02, 03, 06,
07

npogeCcCuOHATbHO-
OpPHEHTHPOBAHHOE
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HaumenoBanue
pa3aesioB U TeM

ConepixaHue y4eOHOro MaTepuasa u
(opMBbI OPraHu3anum AeATeTbHOCTH
o0yuawuuxcst

O0BbeM
B 4yacax

Kon
o0pa3oBaTebHOT

0 pe3yJabTara
®Iroc coo

Kon
o0pa3oBaTe/ibH
0ro pesyJjbrara

orocC Cluo

Koa n
HanpaBJieHUe
BOCIUTATEJIbLHOM
padoThl, KO
JHYHOCTHOI'O
pe3yJabrara
NMPorpamMmbl
BOCIIUTAHUSA

IIpou3BoaHast CJI0KHOM (PYHKIIMHU
[Tonsatue cnoxuaoit Qynkmuu. IlpaBuio
HaXOXACHHUA  IPOU3BOJHOM  CIIOKHOU

byHKIHN.

Dduznueckuit CMBICJI
Npou3BoOAHOI.BTopasi npousBoaHas.
MexaHWM4YeCKUH  CMBICT  MPOU3BOJHOM.
Bropas mnpousBoanas, ee ¢u3HMUECKU
cMmpici.  Haxoxpaenue  ckopocTw ISt
mporecca, 3aJaHHOro  QopMyion U
rpaduKoM

I'eomeTpryecKuii cCMBICJ IPOU3BOAHOM
VYpaBHeHHe KacaTelbHOM K  rpaduky
GyHKIUH. I'eomerpuuecknii CMBICII
IIPOU3BOJHOM.

MOHOTOHHOCTDH Toukn
IKCTPEMYMBI

Pemmenue 3a1a4 Ha HaXO0XKICHUA
MIPOMEXYTKOB BO3pacTaHUsi U yOBIBaHWS,

TOYEK HKCTPEMyMaA M SKCTPEMYMOB

(pynxuun.

Hcciaenopanue (pyHKUMH U NOCTPOEHHE
rpagpuxosn
IIpumeHeHue IIPOU3BOHOMN K
UCCIIEIOBAaHUIO (YHKIMA U TOCTPOEHUIO
rpauKoB.

10

Hauboanuiee 1 HaMMeHbLIIee 3HAYEHHE
(pyHknumn.

TIPy01, TIPy05,
JIP 05, JIP 09,

OK 02, 03, 06,
07
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O0bem Koa u
B Yacax HanpaBJieHHe
Kon Kon BOCIIUTATEIbHOM
Conep:xaHue yueOHOro MaTepuasa u
HaumenoBanue o0pa3oBaTe/IbHOI | 00pa3oBaTe/bH padoThI, KOJ
(hopMBbI OpraHu3anuu AesiTeJJbHOCTH
pa3iesioB U TeM oGyuarommxcs 0 pe3yJbTaTra 0ro pesyJjbrara JINYHOCTHOT O
e1rocC COoO ®I'OoC CI1O pe3yJibTaTa
NPOrpaMmbl
BOCIIMTAHUS
[IpuMepsl HCMOIB30BaHKMS TPOU3BOJIHON MP 01, MP 04,
JUIS. HAXOXKJICHUSI HAWTYYIIero PEeIIeHUs B
MPUKJIAIHBIX 3a]a4ax.
11 | IpodeccnonalbHO — OPUEHTHPOBAHHOE [TPy 01, TPy 05, OK 03, 06, 07
coJiep:KaHue:; JIP 05, JIP 09, IIK 1.7, 2.3,
ChopmynupoBaTh YCIOBHE 3alaydl ISt MP 01, MP 04 3.8,3.9
OTpe/ieNICHUs] paclpOCTpaHEHUs IMoXKapa ¢
TTOMOIIIBIO
METOJIOB nudepeHITMPOBAaHHOTO
ucuucieHus: (B3ATh CO  CHPaBOYHBIX
MaTepHaioB, Pa3MELIEHHbIX B CBOOOJHOM
JIOCTYTIE€ B CETU UHTEPHET)
JlaGopaTopHble 3aHATUS HE MPEeyCMOTPEHO
IpakTHyeckue 3aHATHSA 8 [TPy 01, TPy 05, OK 03, 06, 07
1. Beluucnenue npousBoAHON 1o (opMmynam JIP 05, JIP 09,
b depeHIIMPOBaHUS MP 01, MP 04
2. Ousnyueckuid  CMBICT  TMPOM3BOJAHON B
MpoQeCCHOHANIBHBIX 3a7]a9ax
3. UccnenoBanue (QyHKIUM C  MOMOILBIO
MIPOU3BOAHOMN
4. HaxoxaeHue HauOOJIBIIIETO u
HAMMEHBIIIETO 3HAYCHUST QYHKITUU
KonTpoJsbHbie padoThl 2 ITPy 01, ITPy 05, OK 03

«ITpouzBoaHas»

JIP 05, JIP 09,
MP 01, MP 04

CamocrosiTesibHAasi padoTa 00y4a0IMXcst

HE MPETYCMOTPEHO
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HaumenoBanue
pa3aesioB U TeM

ConepixaHue y4eOHOro MaTepuasa u
(opMBbI OPraHu3anum AeATeTbHOCTH
o0yuawuuxcst

O0BbeM
B 4yacax

Kon
o0pa3oBaTebHOT

0 pe3yJabTara
®Iroc coo

Kon
o0pa3oBaTe/ibH
0ro pesyJjbrara

orocC Cluo

Koa n
HanpaBJieHUe
BOCIUTATEJIbLHOM
padoThl, KO
JHYHOCTHOI'O
pe3yJabrara
NMPorpamMmbl
BOCIIUTAHUSA

Tema 3.2
IlepBooGpa3nasn
¢GyHKIUM U ee
npuMeHeHHe

Conep:kanue y4eOHOT0 MaTepuaJia

1 | IlepBooGpa3unas GpyHKIMH

[TonsiTue  mepBOOOpa3HOM
Tabmuuma  mepBOOOpA3HBIX.
HAXO0XJICHUS MEPBOOOPA3HBIX

GbyHKIHH.
[IpaBuina

2 I[lnomaas KpUBOJMHEHHOH Tpameuum.

®opmyaa Herorona — Jleiitonnna

Tparenuu. HeroTona

JleliOHMIIAa

dopmyna

OrnpezenieHre KpUBOJIUHEHHOMN Tpareluu.
Haxoxnenue miomanym KpUBOJIMHEHHON

3 | HeonpeneneHHbIii
CBOMCTBA
Ornpenenenue
WHTErpaja u ero CBOMCTBa

HHTErpal,

HCOMMPECACIICHHOT'O

4 | MeToabl HHTEIPHPOBAHUS
Henocpencreennoe
Merton 3aMeHbI IEPEMEHHON

HHTCTPHUPOBAHUC.

5 | OnpeneneHHbIH HHTErpaJ.

U €r0 CBOICTBA.

Omnpenenenue onpeaeeHHOro MHTerpaia

6 | Feomerpuyeckmii
oIpe/ieJIeHHOT0 HHTErpaJa

JUIS HaXO0XKJICHUS
KPUBOJIMHEHHOMN TPaIleLIUH.

CMBICJI

[IpuMeHeHre OMNpeeNeHHOr0 WHTEerpaia
IUIOIIAIN

TIPy01, TIPy05,
JIP 05, JIP 09,
MP 01, MP 04

OK 02, 03, 06,
07

JlabopaTtopHble 3aHATHSA

HE MPETYCMOTPEHO

npodeccuoHanbHo-
OpPUEHTHUPOBAHHOE

24




HaumenoBanue
pa3aesioB U TeM

Conep:xxaHue yueOHOIro MaTepuaia u
(hopMBbI OpraHu3anuu AesiTeJJbHOCTH

o0yuawuuxcst

O0BbeM
B 4yacax

Kon
o0pa3oBaTebHOT

0 pe3yJabTara
®Iroc coo

Kon
o0pa3oBaTe/ibH
0ro pesyJjbrara

orocC Cluo

Koa n
HanpaBJieHUe
BOCIUTATEJIbLHOM
padoThl, KO
JHYHOCTHOI'O
pe3yJabrara
NMPorpamMmbl
BOCIIUTAHUSA

IIpakTnyeckue 3aHATHS

1. Brluucnenue UHTErpaioB

2. IlpumeHeHne WHTErpajga K BbIUHUCICHHUIO
(u3MYECKUX BEJIMYMH U IUIOMIA e

I1P6 01, ITPG 05,
JIP 05, JIP 09,
MP 01, MP 04

OK 02, 03, 06,
07

KonTposabHbie padoThl

HC IIPEAYCMOTPCHO

CamocrosiTesibHas padoTa 00y4aroIuxcst

HE IPETyCMOTPEHO

Pa3zpen 4

I'eomeTpust

62

Tema 4.1
Koopaunars! n
BEKTOPHI B
NMPOCTPAHCTBE

Coaep:xanue yueOHOTo MaTepHaJia

1

JlekapToOBbI
NPOCTPaHCTBeE.
[IpsamoyronbpHasgs cucTemMa KOOpPAMHAT B
IIPOCTPaHCTBE. PaccTosiHus MeXIy NByMs
TOYKaMHU. KOOp)II/IHaTI)I CCPCANHBL
oTpe3ka. Pemienue 3anad Ha puMEHEHME
KOOpJIMHAT.

KOOPAUHATBI B

2

BekTops! B npocTpancrse.

Bexkrtopsil. Moaynb BEKTOPA.
KonnuHeapHOCTh BEKTOpOB. PaBeHCTBO
BeKTOpOB. KoopimHAaThI BEKTOpA.

JelcrBus HaJl BEKTOpaMH B
NPOCTPAHCTBeE.

Crnoxenue BEKTOPOB. YMHO)€eHne
BEKTOpa Ha YMCJIO. YTOJI MEXAY ABYMS
BeKTOpaMH. CKalsIpHOE TNPOU3BEIECHUE
BEKTOPOB. VYcnosue
NEPIEHIUKYJIIPHOCTH BEKTOPOB.

[1Py 02, 1Py 04
JIP 06, JIP 07,
JIP 08
MP 02, MP 04, MP
05

OK 05, 08, 09

BekTopHOE MPOCTPAHCTBO

TPy 05, [IPy 02

OK 05, 08, 09

npoeCcCuOHATEHO-
OpPHEHTHPOBAHHOE
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Oo6bem Kon n
B Yacax HanpaBJIeHUe
Kon Kon BOCIIUTATEJILHOM
ConepixaHue y4eOHOro MaTepuasa u
HaumenoBanue o0pa3oBaTeIbHOT | 00pa3oBaTe/ibH padoThl, KO
(hopMBbI OpraHu3anuu AesiTeJJbHOCTH
pa3iesioB U TeM oGyuarommxcs 0 pe3yJbTaTra 0ro pesyJjbrara JINYHOCTHOT O
e1rocC COoO ®I'OoC CI1O pe3yJibTaTa
NPOrpaMmbl
BOCIIUTAHUS
[ToHsiTHE BEKTOPHOTO MPOCTPAHCTBA U €T0 JIP 06, JIP 07, JIP
NpUMEHEHHE 08
5 | Pemenne npuKJIaTHBIX 32124 2 MP 02, MP 04,
Hcnons3oBaHne KOOPAMHAT U BEKTOPOB MP 05
Opy  pEelIeHHH  MaTeMaTHYeCKUX
TIPHUKJIATHBIX 3a]1a4.
JlabopaTopHble 3aHATHUS HE IPeTyCMOTPEHO
IIpakTHyeckue 3aHATHS 2 [TPy02, JIP 06, 0K 02, 03
1. JleficTBUS HaJ BEKTOpaMH JIP 07, JIP 08
MP 02, MP 04, MP
05
KoHTpoJibHbIE padoThI HE MPETYCMOTPEHO
CamocrosiTeibHass padoTa 00y4yalommMXxcst HE IPETyCMOTPEHO
Tema 4.2 Copepxanue yueOHOIro MaTepuasa 2 ITPy 02, ITPy 03, OK 05, 08,09 | ITpodeccuonanbHO-
IIpsivMble 1 IUIOCKOCTH B | 1 | OcHOBHBIE MOHATHS CTEPEOMETPHUH. JIP 06, JIP 07, OpPHUEHTHUPYIOIIIEE
NMPOCTPAHCTBE PacnoJio:xxeHue npsiMbIX M IVIOCKOCTEH JIP 08 HampaBJICHUE
Crepeomerpust.  OcHOBHBIE  (pUTypHI MP 02, MP 04,
CTEPEOMETPUU. AKCHOMBI CTEPEOMETPUU MP 05, MP 07
U CIICJICTBHS M3 HUX
2 | lapanieabHOCTH PSAMOI H 2

IUIOCKOCTH. YT0JI MEKAY NPAMOH U
ILIOCKOCTBIO

CBOMCTBA. YTOJI MEXKAy MpsAMOU

IIJIOCKOCTBIO

B3anMHOe pacnioniokeHue AByX MPSIMBIX B
npocrpaHcTBe. [lapamienbHOCTE NpsMON
U IUUIOCKOCTH: OIpEACIICHHUE, NPU3HAKU U
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HaumenoBanue
pa3aesioB U TeM

ConepixaHue y4eOHOro MaTepuasa u
(opMBbI OPraHu3anum AeATeTbHOCTH
o0yuawuuxcst

O0BbeM
B 4yacax

Kon
o0pa3oBaTebHOT

0 pe3yJabTara
®Iroc coo

Kon
o0pa3oBaTe/ibH
0ro pesyJjbrara

orocC Cluo

Koa n
HanpaBJieHUe
BOCIUTATEJIbLHOM
padoThl, KO
JHYHOCTHOI'O
pe3yJabrara
NMPorpamMmbl
BOCIIUTAHUSA

IMapa/uieJbHOCTDH IJI0OCKOCTEH.
IMapajuiesibHOE IPOEKTUPOBAHUE
[TapanienbHOCTH TIIIOCKOCTEN:
OIpeieleHue, IPU3HAKK U CBOMCTBA.
Pemenue 3agau. [lapamnensHoe
MIPOEKTUPOBAHUE

ITepneHAMKYJIAPHOCTH NPSAMBIX,
NPAMOI ¥ IVIOCKOCTH
[TeprieHAUKYJIAPHOCTD MPSIMBIX B
IIPOCTPAHCTBE, MPSAMOM U TUIOCKOCTH:
OIpelIeJICHUE, IPU3HAKH U CBOMCTBA.

IleprieHAUKYISAPHOCTH IJIOCKOCTEH.
IlepnienauKyap U HAKJIOHHASA
[IepnieHUKyYIAPHOCTH
nockocren.Ileprien iuKymnsap U
HaKJIOHHas1. PaccrosHMe OT TOYKM 10
IIJIOCKOCTH.

Teopema o Tpex nmepneHAMKYJIsipax
Teopema o0 Tpex nepneHauKyIspax

IIpogeccnonanbHo —
OPHEHTHPOBAHHOE CO/lePIKaHHUeE
CocraBneHue MpoCTPaHCTBEHHOM OJI0K-
CXEMBI 110 PACIIOJIOKEHHUIO IEPBUYHBIX
CPEACTB MOXKAPOTYUICHUA B TIOMCIICHUAX
Ha OCHOBE aKCHOM CTEPEOMETPHH, TEOPEM
MAPAJUIEIIBHOCTU U NIEPIIEHAUKYIISIPHOCTH
MPSIMBIX, TPSIMOM M IIJIOCKOCTH, TNIOCKOCTEMN

TPy 02, [IPy 03,
JIP 06, JIP 07, JIP
08
MP 02, MP 04,
MP 05, MP 07

OK 05, 08, 09
K 1.7, 2.3, 3.8,
3.9
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Oo6bem Kon n
B Yacax HanpaBJIeHUe
Kon Kon BOCIIMTATEJIbHOM
Copaepxxanue y4eOHOIro MaTepuaa u
HaumenoBanue o0pa3oBaTeIbHOTI | 00pa30BaTe/bH padoTsl, KO
(hopMBbI OpraHu3anuu AesiTeJJbHOCTH
pa3iesioB U TeM oGyuarommxcs 0 pe3yJbTaTra 0ro pesyJjbrara JINYHOCTHOT O
e1rocC COoO ®I'OoC CI1O pe3yJibTaTa
NPOrpaMmbl
BOCIIUTAHUS
JlabopaTopHble 3aHATHSA HE IIPEYCMOTPEHO
IIpakTHyeckue 3aHATHS 2 [TPy 02, ITPy 03, OK 05, 08, 09
1. Pemenue 3amau o teme: «Teopema o Tpex JIP 06, JIP 07,
NEPIEeHIUKYIIAPaX». JIP 08
MP 02, MP 04,
MP 05
KonTposabHbie padoThl HE NPETYCMOTPEHO
CamocrosiTeibHasA padoTa 00y4yalmmxcst HE IIPETyCMOTPEHO
Tema 4.3 Copepxanue y4eOHOro MaTepuasa 2 ITPy 01, ITPy 05, OK 05, 08,09 | ITpodeccuonanbHO-
Mmuororpannuku u tejja | 1 | MHororpaHHuku, 3JIEMEHTbI JIP 06, JIP 07, OpPHUEHTHUPYIOIIIEE
BpalleHusI MHOTOrPaHHHUKA. JIP 08 HalpaBJIEHUE
Onpenenenue MHOT'OIPAaHHHKA. MP 02, MP 04,
Bepmmnsl, pebpa, rpaHi MHOTOIpaHHUKA MP 05, MP 07
2 | Ipu3ma, ee cocTaBisAIONINe, CeYeHHE. 2
IIpsvas ¥ NpaBUILHAS PU3MBI
[Tpusma: ompeneneHue, BeplInHbL, pedpa,
IpaHH, BHICOTA, OCHOBAHUS, JAMArOHAJb.
[Tpsimas " HAKJIOHHAS npU3Ma.
[IpaBunpHas mnpusma. Dopmynsl s
BbIUKCICHUS]T ~ OOKOBOM U TOJHOM
MTOBEPXHOCTEH MTPU3MBI
3 | Napannenenunen, ky6. Ceuenune Kyoa, 2

napaJjuiesenuiena
[Tapamnenenunen. Ky6. Cummerpus B
KyOe, B Mapajielenurnene, B IpU3ME.
@opmMynbl AN BBIYUCICHHUS OOKOBOW H
MOJTHON MOBEPXHOCTEN MapajuieNenunea
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HaumenoBanue
pa3aesioB U TeM

ConepixaHue y4eOHOro MaTepuasa u
(opMBbI OPraHu3anum AeATeTbHOCTH
o0yuawuuxcst

O0BbeM
B 4yacax

Kon
o0pa3oBaTebHOT

0 pe3yJabTara
®Iroc coo

Kon
o0pa3oBaTe/ibH
0ro pesyJjbrara

orocC Cluo

Koa n
HanpaBJieHUe
BOCIUTATEJIbLHOM
padoThl, KO
JHYHOCTHOI'O
pe3yJabrara
NMPorpamMmbl
BOCIIUTAHUSA

U KyOa.

IMupamuna, ee cocraBisolue,
ceuenue. [IpaBusibHasi nupamMuzja.
YceueHHass nupamMuaa

[lupamuna: ompeneracHue, BEPIIMHBI,
pebpa, TpaHu, BBICOTa, OCh, amodema,
ocHoBaHue. [IpaBwiibHas — mHpaMuja.
VYceuénnas nupaMuaa. Terpasap.
Cummerpuss B nupamuae.dopmynbr nis
BBIUHCIICHHS 00KOBOIt u TTOTHOM
MOBEPXHOCTEN MUPAMU/IBI

CeveHHs1 MHOTOTPAHHHUKOB.
Ceuenus Ky0a, IPU3Mbl U MHPAMHUJIbI

IIpaBuIbHBIE MHOTOTPAHHUKH, HX
CBOliCTBA

IIpencraBnenre o MpaBUIbHBIX
MHOTOTpaHHHKaX (TeTpalape, Kyoe,
OKTadIpe, 0ICKadAPe U UKOCAIPE).

IIpogeccnonanbHo —
OPMEHTHPOBAHHOE CO/lePIKAHME:
[IpunymaTs ¥ IOATOTOBUTE CXEMY
pa3BUTHA ITOXKapa ¥ IPUMEPHYIO
PacIoI0KEHUS CUJI U CPEACTB
MOKapOTYILIEHUS Ha 33/IaHHOM O0OBEKTe,
YUYUThIBAsA, 4YTO 00BEKT UMEET
IPOCTPAHCTBEHHOE N300paKEHHUE.
CrenaTh TUaroHaJbHOE CEYCHUE 00bEKTa

TPy 01, [IPy 05,
JIP 06, JIP 07,
JIP 08
MP 02, MP 04,
MP 05, MP 07

OK 05, 08, 09
IIK 1.7, 2.3, 3.8,
3.9
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HaumenoBanue
pa3aesioB U TeM

ConepixaHue y4eOHOro MaTepuasa u
(opMBbI OPraHu3anum AeATeTbHOCTH
o0yuawuuxcst

O0BbeM
B 4yacax

Kon
o0pa3oBaTebHOT

0 pe3yJabTara
®Iroc coo

Kon
o0pa3oBaTe/ibH
0ro pesyJjbrara

orocC Cluo

Koa n
HanpaBJieHUe
BOCIUTATEJIbLHOM
padoThl, KO
JHYHOCTHOI'O
pe3yJabrara
NMPorpamMmbl
BOCIIUTAHUSA

Y TIOJICUMTATD TIJIOMIA b TIIOCKON (GUTYPBHI.

8 | Hmauuap, ero cocTaBJisIIONIHE.
Ceyenne mMUWIMHAPA

Hunuuap: onpeaeneHue, CBONCTBA,
pa3BepTKa, ceueHus1, o0pasyrolias, och,
BBICOTA, OCHOBaHMS. POPMYJIBI JJIsI
BBIUKCIIEHHS] OOKOBOM M IMOJIHOM
noBepxHocTeld mumHApa. CedeHust
ATUHAPA

9 | Konyc, ero cocraBasiomme. CevyeHue
KOHYycCa

Konyc: onpenenenue, cBOWCTBa,
pa3BepTKa, ceuyeHus, o0pasyroas, och,
BbICOTA.DOPMYJIBI 1151 BBIYMCIICHUS
OOKOBOI U MOJIHOW MOBEPXHOCTEH
KOHYca. YceueHHbI Konyc. CeueHus
KOHYCa.

10 | Ilap u cepa, ux ceyeHus

[lap: onpenenenue, CBOMCTBA, pa3BepTKa,
cedeHwus, paauyc, nuametp. Chepa.
KacarenbpHast III0CKOCTB K cdepe.

11 | Boucannsle " ONMCAHHDbIE
MHOTOrpaAHHUKH
Bmucannsie u
MHOTOTPaHHUKH.

OIIMCAaHHBIC

12 | HousTue 00 oobeme Te1a. OTHOLIEHUE
00HLEeMOB MOTO00OHBIX TeJl

TPy 01, IIPy 05,
JIP 06, JIP 07,
JIP 08
MP 02, MP 04,
MP 05

OK 05, 08, 09
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O0bem Koa u
B Yacax HanpaBJieHHe
Kon Kon BOCIIUTATEIbHOM
Conep:xaHue yueOHOro MaTepuasa u
HaumenoBanue o0pa3oBaTe/IbHOI | 00pa3oBaTe/bH padoThI, KOJ
(hopMBbI OpraHu3anuu AesiTeJJbHOCTH
pa3iesioB U TeM oGyuarommxcs 0 pe3yJbTaTra 0ro pesyJjbrara JINYHOCTHOT O
e1rocC COoO ®I'OoC CI1O pe3yJibTaTa
NPOrpaMmbl
BOCIIMTAHUS
O0BeM U ero U3MepeHue.
13 | O6bembl MHOTOTrPaHHHKOB. O0BbEMBI 2
HWJIMHIPa U KoHyca. O0beM mapa,
mwiomanb chepol
DopMyIbl U1 BBIYHCIEHUS 00BbeMa
pU3MbI ¥ TUpaMuibl. OObEMBI IIITUHIPA
u koHyca. O0beM 1apa, naoua s chepsl
14 | Ilnomaau moBepxHocCTel 2
KOMOMHHMPOBAHHBIX reOMeTPHYECKUX
Tell
Pemenue 3a1a4 Ha HaXOXKJICHUS TUIOIAAN
TIOBEPXHOCTEH KOMOWHUPOBAHHBIX
TreOMETPUYECKUX Tell
JlaGopaTopHble 3aHATUS HE MPETYCMOTPEHO
IIpakTH4eckue 3aHATHSA 2 ITPy 01, ITPy 05, OK 05, 08, 09
1. TloctpoeHue ceueHnit MHOTOTPAaHHHUKOB JIP 06, JIP 07,
KonTpoJibHbIe padoThl 2 JIP 08 OK 03
«MHOTOrpaHHUKN MP 02, MP 04,
MP 05, MP 07

CamocrtosiTeibHas padoTa 00y4yalommxcst

HE IPETyCMOTPEHO

Bcero:

234
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4. YCJIOBUSA PEAJINBALIUU ITPOT'PAMMBI YYEBHOT'O TIPE/IMETA

TpeGoBaHuss K MUHUMAJIbHOMY MaTEePHUAJIbHO-TEXHUYECKOMY O0ecrevdeHn 0

Peanuzanuss nporpaMmbl yuyeOHOro mpeaMera TpeOdyeT Hanuuusg Yy4eOHOro
KaOWHeTa MaTeMaTHKH.

OobopynoBanue yueOHOro kaduHera:

— MOCaJI0YHbIE MECTA MO KOJIMYECTBY O0YyUAIOIINXCS;

- paboyee MECTO MPEno1aBaTesis;

— HarJIsiAHbIE MaTEpUaibl 10 TEMaM MPEIMETA.

Texuuueckue cpeacTBa 00ydeHust:

— MYJIbTUMEIUUHBIA TPOCKTOP U HOYTOYK;

— DKpaH.

— KOMITBIOTEP C JTUIIEH3UOHHBIM MPOTPAMMHBIM 00€CIICUCHUEM.

O6opynoBanue saboparopud u  pabouynx MecT JabopaTopuu: - HE
IPETyCMOTPEHO.

Nudpopmanuonnoe odecredeHne 00y4eHunst
NupopmanmonHoe odecrieueHrne o0yueHus: COIEPKUT EPeUeHb PEKOMEHIYEMBbIX
y4eOHbIX U3AaHui, IHTepHET-pecypcoB, TONOJIHUTEIBHOMN JIUTEPATYPHI.

OCHOBHBIC HCTOYHUKH

JIns npenoaBarenei
1. Anekcanapos, A.Jl. MaremaTtuka: anrebpa W Hayaja MaTeMaTHYECKOTO

ananu3za, reometpusi. ['eomerpusi. 10-11 kmaceor : yueOnuk / A.Jl. Anexcanmpos, JLLA.
Bepuep, B.W1. Peokuk. — M. : U3marensctBo «IIpocBemenue», 2020. — 257 ¢. — ISBN:
978-5-09-062551-7 / - TekcT : HEMOCPEACTBEHHBIN

JInst CTyIeHTOB
1. Mopakosuy, A.I'. AnreOpa u Havyasia MaremaTudeckoro aHaimmsa. 10 kiacc: B

2 9. Y. 1. YueOHuk ans yyanmxcsi 001eo0pa3oBaTesbHbIX yupexaeHu (pouibHbIi
ypoBeHb) / A.I'. Mopakosuy, I1.B. CemenoB. - M. : Muemo3suna, 2020. - 457 c. — ISBN:
978-5-346-01200-9 / - TekcT : HeMmoOCpeACTBEHHBIH

2. Mopakosuu, A.I'. Anrebpa 1 Hayana maTemaTu4yeckoro aHanusa. 11 kmacc: B
2 9. Y. 1. YueOHuk ans yyanmxcsi 0011eo0pa3oBaTesibHbIX yupexaeHui (mpoduiibHbII
ypoBeHb) / A.I'. Mopakosuuy, I1.B. CemenoB. - M. : Muemo3suna, 2020. - 351 c. — ISBN
978-5-346-03199-4/ - TekcT : HEMOCPEACTBEHHBIM

3. Mopakosuu, A.I'. Anrebpa u Hauana maTemMaTudeckoro anainmsa. 10 kmacc: B
2 4, Y. 2. 3agavHuK 1 ydanmxcsi o01eo0pa3oBaTeIbHbIX YUpeKaeHui (mpouibHbII
ypoBenb) /A.I'. Mopakosuy, JI.O. Jlennmesa, JI.W. 3BaBuu [u ap.] - M. : MHemo3uHa,
2020. - 336 c. — ISBN: 978-5-346-01202-3/ - Tekct : HEMOCPEACTBEHHBIM
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4. Mopakosuy, A.I'. AnreOpa 1 Hayaja MaTeMaTH4yeckoro aHaiau3za. 11 kimacc: B
2 4. Y. 2. 3agauHuk 115 yyammxcsi 001eo0pa3oBaTeNbHbIX yUpeKIeHUH (POPHIbHBIHI
ypoBenb) / A.I'. Mopakosuy, JI.O. Jlenumena, JI.W. 3BaBuy [u ap.],- M. : MueMo3uHa,
2020. - 137 c. — ISBN: 978-5-346-02411-8/ - Tekct : HEMOCPEACTBEHHBIN

J]OHOJIHHTGJILHBIC HCTOYHHUKH

1.  Bcepoccuiickue uatepueT-onmummuaasl. - URL: https://online-olympiad.ru /
(mara obpamenus: 12.07.2021). - TekcT: 27MeKTPOHHBIH.

2. Enunas xomnekius 1udpoBbIx oOpaszoBaTenbHBIX pecypcoB. - URL:
http://school-collection.edu.ru / (nara oopamenus: 08.07.2021). - TeKCT: 3JCKTPOHHBIH.
3.  Hudopmammonnas cucremMa «EIWHOE OKHO JOCTyIa K 00pa3oBaTeIbHBIM

pecypcam». - URL: http://window.edu.ru / (mata oOpamenus: 02.07.2021). - Tekcr:
AIEKTPOHHBIN.

4.  Hayunas anextponHas 6ubmuoreka (HOB). - URL: http://www.elibrary.ru
(mara oopamenus: 12.07.2021). - TekcT: 37CKTPOHHBIH.

5. OTkpoIThIid KOJUIEK. Matemaruka. - URL: https://mathematics.ru / (mata
obpamenus: 08.06.2021). - TekcT: 31EKTPOHHBIN.

6.  IloBropum matemaruky. - URL: http://www.mathteachers.narod.ru / (nata
obpamenus: 12.07.2021). - TekcT: 371€KTPOHHBIN.

7. CnpaBoyHMK 1O  MaremMaTuke  Juisi  mkoigpHHMKOB. -  URL:
https://www.resolventa.ru/demo/demomath.htm / (mara oOpamenus: 12.07.2021). -
TeKCT: 2JIEKTPOHHBIN.

8. Cpennsis MaTeMaTU4ecKas UHTEPHET 1IKOJIA. - URL:
http://www.bymath.net / (nara o6pamenus: 12.07.2021). - Tekct: 2JIeKTpOHHBIH.
9. OenepanbHbii  moptan  «Poccuiickoe  oOpazoBanue». -  URL:

http://www.edu.ru / (nara oopamienus: 02.07.2021). - Tekct: 37eKTPOHHBIH.
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5. KOHTPOJIb U ONEHKA PE3YJIBTATOB OCBOEHUSA YYEBHOI'O
IHPEIMETA

HaunMeHoBaHue 00pa3oBaTe/IbHBIX MeToabl OneHKH
pe3yiabtaroB ®I'OC COO (nmpeaMeTHbIE
pesyabtarsl — [1P 0)

[Py 01. cdopmupoBanHocTh mnpeactaBieHuil o | OueHKa pe3yabTaTOB YCTHBIX OTBETOB,
HEOO0XOAMMOCTH JTOKA3aTeNbCTB NMPH OOOCHOBAHUU | PELICHUS 3a/1a4 (B TOM quCIe
MaTeMaTHYeCKHUX yTBEpKICHUN u ponu | mpohecCuoHaNBHO OpPUEHTHUPOBAHHBIX ),
AKCUOMAaTUKH B  TPOBEACHUU  JEAYKTHBHBIX | KOHTPOJBHBIX pabOT, 3a/laHU SK3aMEHa.

pacCyXICHHUI;

I[Py 02. cdopmMupOBaHHOCTH  MOHATUHHOTO
ammapaTa 1O  OCHOBHBIM  pa3lelam  Kypca
MaTEeMaTHKH; 3HaHUH OCHOBHBIX T€OpeM, GopMyII U
YMEHHS HX TPHUMEHSTh; YMEHHUS JOKa3bIBaTh
TEOpeMbl W HAXOIUTh HECTAHAAPTHBIE CIIOCOOBI
peuieHus 3a1ay;

[TPy 03. chopMuUpOBaHHOCTH YMEHHUI MOAEIUPOBATH
peasbHBIC CHUTYallud, HCCICI0BATh IMOCTPOCHHBIC
MOJICJTH, HHTEPIPETUPOBATH MOJYICHHBIH PE3yIIbTAT;

[IPy 04. chopmupoBaHHOCTH NPENCTABICHUI 00
OCHOBHBIX MOHATHUSIX MAaTEeMaTHYECKOTO aHAIN3A U UX
CBOMCTBax, BIAJCHHE YMEHHEM XapaKTepHU30BaTh
noBe/ieHne (PYHKLWH, HCIOJB30BaHUE TOJIYYEHHBIX
3HAHUW Ui ONHCAHMA W aHaldu3a pPeajbHbIX
3aBUCHMOCTEH;

[Py 05. BnageHne yMEHHSIMH  COCTABJICHHS
BEPOSITHOCTHBIX MOJIENIe MO YCJIOBHUIO 3aJjaudl U
BBIUUCIICHUSI BEPOSITHOCTU HACTYIUICHHSI COOBITHH, B
TOM YHCJIE C TIPUMEHEHHEM (OpMYJI KOMOMHATOPUKHI
U OCHOBHBIX TEOpPEM TEOPUU  BEPOSITHOCTEI;
UCCIIEIOBAaHUSA  CIy4YaWHBIX  BEIMYMH 10  HUX
pacipeneneHHuIo.
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IIpunoxenue 1

HpnMepHaﬂ TEMAaTUKA HHAUBUAYAJIBHBIX MIPOCKTOB IO MIPEAMETY

1. CxeMbl TOBTOPHBIX HCHBITAHUNA bepHYIIM Mpu aHaiM3e IMOXKapoB 3a
onpeeeHHbINA TePHO/T

2. BekrtopHoe 3amaHue MNpAMBIX B MPOCTPAHCTBE IMPU  OpraHU3AIUU
JIOPO>KHOTO JIBUKEHUS

3. [IpumeHeHre HenpepbIBHBIX Ap00ei B MPUOIMKEHHON OIIEHKE CrOPEBIIETO
UMYIIIECTBA MOTEPIEBIINX

4, BekTopHoe 3aaHue ITOCKOCTEN B MPOCTPAHCTBE HA MPUMEPE OTIAEIBHOIO
B3ATOr0 37aHus ropoja Cei3panu

S. CocrapieHne MaTeMaTUYECKUX 3a]1a4 ¢ MPO(eCCUOHANBHBIM COICPKAHUEM

6. CBsi3b CIIEMAIBHOCTH U MATEMATUKHU

1. N3ydenue nosiynpaBUJIbHBIX MHOTOTPAHHUKOB B OKPY:KAIOIIEH cpefie

8. BroisiBneHrne npaBUIIbHBIX MHOTOTPAHHUKOB B JIaHAIMA(THOM JAU3aiiHE
ropoaa CeI3panu

Q. BrisiBneHrWEe NOpaBUWIBHBIX M IOJYNPAaBWIBHBIX ~MHOTOIPAHHUKOB B

apxutekType ropoaa Cel3paHu

10. Marematuka u rapmonusi. [Ipumepsl NpUMEHEHUs! «30JI0TOTO CEYEHUS» B
po(heCCUOHATILHON S TENIbHOCTH.

11. AmnpoOanus UHTEphEpa TOYHBIX HAYK IIpu oopmiIeHHH paboyero Mecra

12. BelsicHeHue ob6siactu npuMeHeHus quddepennmana GyHKIu

13. Ilpumenenwe  mnpuioxeHus auddepeHnmana B HPUOTIKEHHBIX
BBIUMCIICHHSIX

14. KoHuyeckue ceYeHUS U UX TPUMEHEHHE

15. CocraieHue ONOPHBIX CXEM IpapUUEeCKOro PEIIeHHs] YPAaBHEHUN pPa3HbIX
THUTIOB

16. Cnoxenne rapMOHHYECKHUX KOJIeOAHUH M MX PUMEHEHHUE Tpu (PU3HUECKIX
pacuerax

17. Cpennue 3HaYeHUS U UX IPUMEHEHUE B CTaTUCTUKE

18. IlpumeHeHue CIOXKHBIX MPOLIEHTOB B SKOHOMUYECKUX pacueTax

19. QR-xonx u ero mpuMeHeHue B 00y4eHUN MaTeMaTHKe

20.  Jlerennsl 3Be3HOTO HEOA U MaTeMaTHKa

21. Pemienue uppanuoHagbHBIX ypaBHeHHH. CocTaBiIeHHE CIIPaBOYHUKA

22. Penienue TpUroHoMeTpuyeckux ypaBHeHUU. CocTaBlieHHE CIIPaBOYHHUKA

23. Pemenue nppanmoHaabHBIX HepaBeHCTB. CocTaBlieHHE CIIPaBOYHHUKA

24. CocTtaBiieHHE OMOPHBIX CXEM IpaUYecKOro peleHuss HEPABEHCTB Pa3HbIX
BUJIOB

25. CocraBieHHE OMOPHBIX CXeM IpadUyECcKOro penieHusl ypaBHEHUN pa3HbIX
THUTIOB

26. Pa3paboTka ajaropuTMma perieHus ypaBHEHHUH ¢ mapaMeTpoM

27. JlnyHoe nH(POPMALIMOHHOE MPOCTPAHCTBO

28. IIpobGrema yeThIpex KpacoK U €€ MPUMEHEHNE
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Ipuiaoxenne 2

Cunxponusanus oopasoBarenbHbIxX pe3yibTaToB PI'OC COO n ®I'0OC CIIO

HaumenoBanne OK, IIK coriachHo
oroc Cclo

HaumenoBanmne
JIMYHOCTHBIX Pe3yJbTAaTOB
(JIP)
coraacuo ®I'OC COO

HaumenoBanmue
MeTtanpeametrHnix (MP)
pe3yJbTaToB
coriacio PI'OC COO

OK 06. IlposBisiTe TpakIaHCKO-

MaTPUOTHYECKYIO HO3ULIHUIO,
JI€MOHCTPUPOBATH OCO3HaHHOE
IIOBEJICHHE Ha OCHOBE

TPaIUIIMOHHBIX OOIICUYETOBEUECKUX
IIEHHOCTEH, B TOM 4YHCIIE C Y4ETOM
TApMOHM3AIUN  MEXHAIIMOHATBHBIX
U MEXPEIUTHO3HBIX OTHOIICHUH,
MIPUMEHSTh CTaHIapPThI
AHTUKOPPYIIIHOHHOTO TIOBEICHUS

OK 07. ConeiicTBOBaTh COXpaHEHHUIO

OKpYyXarolen Cpelbl,
pecypcocOEepeKeHnI0,  MPUMEHSTh
3HaHHA 00 W3MEHEHMH KIIMMaTa,
IIPUHIATIBI OepeKIIMBOTO
MIPOU3BOJICTBA, 3¢ heKTHBHO
JeCTBOBaTh B YpPE3BBIYANHBIX
CUTYaIHsX;

I[IK 1.7. BpmonHaTe paboTHl IO
3alllUT€ HACEJIEHHBIX IIYHKTOB H

JIP 01 uyyBcTBO TOpAOCTH U
YBaXKEHUS K HUCTOPUH
Pa3BUTUS M JIOCTHIKEHUSM
OTEYCCTBCHHOM
WHpOpPMAaTUKK B MHUPOBOMU
UHIYCTPUH
nH(pOpPMaAITMOHHBIX
TEXHOJIOTHI;

JIP 02 oco3naHue CBOEro
MecTa B MH(POPMALMOHHOM
oO1recTBe;

MP 06 ymeHue ucnosib30BaTh
cpencTBa HHPOPMAIIMOHHO-
KOMMYHHKAITMOHHBIX
TEXHOJIOTMH B PEILICHUN
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX H
OpraHMU3alMOHHBIX 3a]1a4 C
co0Ir0IeHIEeM TpeOOBaHMIA
SPrOHOMUKHU, TEXHUKH
0€30IMaCHOCTH, TUTHEHBI,
pecypcochepexeHus,
MIPABOBBIX M THYCCKHUX
HOPM, HOPM
MH(}OPMaLIMOHHON
6e301macHOCTH

00BEKTOB  HMH(PACTPYKTyppl  OT

yrpo3bl  JIECHBIX  (IPUPOIHBIX)

M10’KapOoB.

OK 01. Beibupats cmoco6s! | JIPO3 TOTOBHOCTh u | MP 01 ymenue onpenensite
pemieHust 3a1a4 MpopecCUOHATBHON | CIIOCOOHOCTD K | LI€JIM, COCTABIATH MJIaHbI
NEeSTEIbHOCTH  MPUMEHHUTEIBHO K | CAMOCTOSTEIbHOM U | JSTENbHOCTH U ONPEAEIATh
Pa3IUYHBIM KOHTEKCTaM; OTBETCTBEHHOI TBOPUYECKOM | cpelcTBa, HEOOXOAUMBIE TS
OK 02. Ucnonb30BaTh COBPEMEHHBIE | 1€ATEILHOCTH C | UX pean3aluu

CpeAcTBa  IOMCKA, aHalM3a M | UCHOJIb30BAHUEM MP 02  ucnonb3oBaHue
UHTEpIpeTaluu  HHQOpMaUMM U | ”HPOPMAIIMOHHO- pa3IMYHbIX BUJIOB
MH(GOPMAIMOHHbIE TEXHOJOTMH sl | KOMMYHHUKAIIMOHHBIX MO03HABATEIbHOM

BBITIOJTHEHU S 3aJ1a4 | TEXHOJIOTUM NESITEIbHOCTH JUIsl PEeIIeHUS
npodeccuoHanbHO aestensHocty; | JIP 04 yMeHue | “HHOpMaIMOHHBIX 3ajad,
OK 03. [InanupoBats U | UCHOJIb30BaTh JOCTHXKEHHS | IPUMEHEHUE OCHOBHBIX
pean30BbIBaTh COOCTBEHHOE | COBPEMEHHOM METOJI0B
MpopeCCHOHATBPHOE M JUYHOCTHOE | MHPOPMATHUKHU JUTsL | TTIO3HAHMSI(HAOI0IeHNS,
pa3BUTHE, NPEINPUHUMATENBCKYIO | TIOBBIIIEHUSI COOCTBEHHOIO | OTMCAHMUS, HU3MepeHus,
NeSITeNIbHOCTh B MPO(ECCUOHAIBHON | HHTEIJIEKTYaIbHOTO AKCIIEPUMEHTA) TUTSI
cepe, UCMONB30BaTh 3HAHUS [0 | pa3BUTHS B  BBHIOPAHHOH | OpraHU3alMu y4eOHo-
(buHaHCOBOM rPaMOTHOCTH B | mpodeccruoHampHOI HCCIIEIOBATEIIbCKOU "
Pa3IUYHBIX KU3HEHHBIX CUTYallUsX; | JAEATEIbHOCTH, IIPOEKTHON JESATENBHOCTH C
OK 04. O dekTHBHO | CAMOCTOATEITHEHO HCIIOJTh30BaHUEM
B3aMMOJICHCTBOBaTh W paboTarh B | OPMHUPOBATH HOBBIE ISl | HHPOPMALIMOHHO-
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HaumenoBanue OK, IIK coriachHo HaumenoBanmue HaumenoBanue
®1'OC CIIO JIMYHOCTHBIX Pe3ya1bTAaTOB MetanpeamMerHbix (MP)
(JIP) pe3yJbTATOB
corsiacio rocC COO corsacio PIrocC COO
KOJIJICKTHBE U KOMaH/IE; cels 3HaHUsA B | KOMMYHHKAIIMOHHBIX
I[IK 1.7. Bemonusats paboThl 10 | MpodecCHOHANTBHOMI TEXHOJIOTUI
3allliTe HACEICHHBIX IIYHKTOB U | 00lmactd, wucnonb3ys s | MP O3ucnons3oBaHue
00BEKTOB UH(PaCTPYKTYpPHI OT | 9TOro JOCTYIIHBIC | pa3JIMYHBIX
YIpo3sl  JeCHBIX  (IPUPOAHBIX) | ICTOYHHKH HH(pOpMaLuu MH(POPMALIMOHHBIX OOBEKTOB,
T10KapOB. JIP 06 ymeHue ynpaBisTh | C  KOTOPBIMM  BO3HHKAeET
K 23 TTpOBOAHTE cBOeH II03HABATENbHOM | HEOOXOAUMOCTh
NPOTHBONOKAPHYIO POTATAH/LY JESITEIbHOCTBIO, MPOBOJAUTH | CTAJIKUBATHCS } B
CaMOOLIEHKY ypoBHsl | IpohecCHOHAIbHONW cdepe B
COOCTBEHHOIO U3Y4EHUU SBJICHUI U
MHTEJUIEKTYaJIbHOIO IIPOLIECCOB
pa3ButHs, B TOM uwucie ¢ | MP 04ucrnonp3oBaHue
UCIIOJIb30BaHUEM pas3INYHbIX HCTOYHHUKOB
COBPEMEHHBIX 3JIEKTPOHHBIX | HHQOpMAIlMK, B TOM 4YHCIIE
00pa30BaTeNIbHBIX PECYPCOB | AIEKTPOHHBIX onbsmorex,
JIP 07 ymeHue BbIOMpAThH | yMEHHE KPUTHYECKH
rpaMOTHOE MOBEJEHHE IPH | OLIEHUBATH U
HCII0JIb30BaHUU UHTEPIPETUPOBATH
pa3sHOO0Opa3HbIX CpeACTB | UHPOPMALIMIO, MOJIY4aeMYIO
MH(}OPMaLIMOHHO- U3 Pa3JInYHbIX UCTOYHUKOB, B
KOMMYHHKAIIHOHHBIX TOM 4Hcie u3 cetu HTepHer
TEXHOJIOTUI KaK B | MP 05 yMeHue
npodeccruoHaIbHON aHAJIM3UPOBATh u
JeSITEIbHOCTH, TaK U B OBITY | IIPEJICTaBIATh HMH(OpMaIHNIO,
JIP 08roroBHOCTH K | JaHHYI0 B 3JIEKTPOHHBIX
POJOHKEHUIO ¢opMaTax Ha KOMIIBIOTEpPE B
o0pa3oBaHuUs U | pa3IMyYHBIX BHJAX
MOBBILICHHUIO
KB (DUKAITIH B
n30paHHOI
npodeccuoHaNbHOMI
JEATEIIBHOCTH Ha OCHOBE
pa3BUTHSA JIMYHBIX
UH(POPMAIMOHHO-
KOMMYHHKAIITHOHHBIX
KOMIIETEHIIUI
OK 04. Oddextusno | JIP 05ymenue BoictpauBath | MP 06 ymeHue ucnonb3oBaTh

B3aMMOJICHCTBOBaTh U paboTaTh B
KOJIJICKTHBE U KOMaHJIC,

OK 05. OcyuecTBisiTh YCTHYIO H
MUCHhbMEHHYIO KOMMYHUKAIIMIO Ha
rOCyJJapCTBEHHOM A3BIKE
Poccuiickoit @enepanyu ¢ y4yeTom
0COOEHHOCTEH  COIMAIBHOTO |
KYJIbTYpHOT'O KOHTEKCTa

IIK 3.8. BemmosnHsATs paboThl 1O
npueMke (repeaade) u CoNepiKaHHIo

KOHCTPYKTHUBHBIE
B3aMOOTHOUICHUA B
KOMaHgHOW  pabore 1O
pemieHnio oO0IuMX 3aaad, B
TOM qucie c
UCTIOJIb30BaHUEM

COBPEMEHHBIX CpeAcTB

CETCBbLIX KOMMyHI/IKaIII/Iﬁ

cpeactBa  HMH(OPMAIIMOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJOTUII B pELICHUH
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX u
OpraHM3allMOHHBIX 3a7jad C

cobmoaeHneM  TpeOoBaHUM
OpPTrOHOMMKH, TEXHUKU
0€30I1acHOCTH, TUTHUCHEI,
pecypcocOepeKeHus,
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HaumenoBanue OK, IIK coriachHo HaumenoBanmue HaumenoBanue

®1'OC CIIO JIMYHOCTHBIX Pe3ya1bTAaTOB MetanpeamMerHbix (MP)
(JIP) pe3yJbTATOB
coriacio PIrocC COO corsacio PIrocC COO

B COCTOSIHUH MOCTOSTHHOU MPaBOBBIX U JTUYECKHUX

TOTOBHOCTH K TYILIEHHUIO TOXKapa M HOPM, HOPM

MIPOBEICHUIO MTOMCKOBO- nH(OpPMALIMOHHOU

criacaTtelbHBIX PabOT MOOMIIBHBIX 0e301MmacHOCTH

CPEACTB TOXKAPOTYILICHUS, CPEIICTB MP 07 ymenue mnyOoaudHO

CBS3U, CPEACTB HWHIWBUIYyAIbHOU MPEACTABISTh  PE3YJbTAThI

3aIUTHl U CHACEHUs, OTHETYIIAITUX
BEILIECTB U CIEIHUAIbHBIX arperaTos,
aBApUITHO-CIIaCaTEIbHOU TEXHUKH.
I1K 3.9. Opranu3oBbIBaTh CIIyK0y H
MOATOTOBKY  JIMYHOTO  COCTaBa,
OCYIIECTBJISIIONIETO JICKYPCTBO Ha
MOOMIIBLHBIX cpencTBax
MOKApOTYILICHUs,, B TOM YHCIE Ha
CIICLIMAILHOM MOKapHOW TEXHHKE, B
MOJpa3AeICHUSIX I10’KApHOMN
OXpaHBbI.

COOCTBEHHOTO Hucciaea0BaHusd,
BCCTU JUCKYCCHU, HNOCTYIIHO

U TapMOHMYHO  codYeras
COJep)KaHue U bopmbI
IIpeJCTaBIsIeMON
uH(popmManuu cpencTBamMu
MH(OPMaLIMOHHBIX U
KOMMYHHKAIIMOHHBIX
TEXHOJIOT U1

38




Ipuiaoxenne 3

IIpeemcTBeHHOCTH 00pa3oBaTeabHBIX pe3ybTaToB PI'OC COO (mpeameTHbIX) ¢

oOpaszoBareabHbiMH pesyiabTatamu @I'OC CIIO

(npodeccroHaIbHO-OPUEHTHUPOBAHHAS B3aUMOCBA3b 00111e00pa30BaTEIHLHOTO
npeamera co cnenuanbHocThio 20.02.04 TloxkapHas 6€301acHOCTh)

HaunmenoBanmue HaunmeHoBanme HaumenoBanmue HanmenoBanme
o0menpogeccuoHAIbHBIX npogeccHOHATbHBIX MOy e npeaMeTHbIX pa3aesioB/TeM U
AMCUUIJIMH C (MIK) ¢ odpa3oBaTeibHbIMU pe3yJbTaToB padoueii
o0pa3oBaTeILHBIMH pe3yJbTaTamMM, UME UMM @1rocC Coo, nmporpamMmme Io
pe3yJbTaTaMi, UMEIOIIMMH | B3aHMOCBSI3b C MPeJIMeTHbIMH HMeIoIIMNX npeamMery
B3aHMOCBS3b C oP B3auMoOCBs3b ¢ OP
npeamMetTnsivu OP dIrocC C1io
OI1.13 OcHoBsl punancoBoit | [IM 03 Obecneuenue ITPy 01. Paznen.
IPaMOTHOCTH MIPOTUBOMOKAPHOTO PEeKUMA HA chOopMUPOBAaHHOCTH | Anredpa
3HaTh: o0BeKTe (1o BEIOOPY) MPEICTABICHHUH O
JICIIO3UT U KPEIUT; I[IK 3.8. PaccuutbiBath myTH | HEOOXOIUMOCTHU
HAKOIUICHUS U UHQIISLINS, 9BaKyallil, COCTABJIATH IIJIaHbl | JOKA3aTEIbCTB MPU
pOJIb JIETIO3UTA B TIUNYHOM 9BaKyallMM MepcoHaIa U3 3JaHUN | 0OOCHOBAHHUH
(buHAHCOBOM ILIaHE, U COOPY>KEHHUH. MaTeMaTUYECKUX

MOHSITUSL O KPEAUTE, €ro
BU/IbI, OCHOBHBIE
XapaKTEPUCTUKH KPEJIUTA,
pOJIb KpEeIUTa B TUYHOM
(MHAHCOBOM ILIAHE;
pacyeTHO—KacCOBbIE
OTIepallvy; XpaHeHue, OOMeH
Y TIEPEBOJI JICHET,
pa3InYHbIE BUIBI
TUTATEeKHBIX CPEICTB, POPMBI
JTUCTAaHIIMOHHOTO
OaHKOBCKOTO
00CITy>)KMUBaHUS;

Ymers

MIPUMEHSATH TEOPETHUECKUE
3HAHUS 110 PUHAHCOBOI
TPaMOTHOCTH JJIS
[IPaKTUYECKON
JeSATeTLHOCTH 1
MOBCEHEBHOM KU3HU;
TPaMOTHO TTPUMEHSTH
MOJIYYCHHBIC 3HAHUS IS
OILIEHKH COOCTBEHHBIX
SKOHOMUYECKUX JIEUCTBUN B
KayecTBe MOTpeOuTeNs,
HaJIOrOIUIaTeNbIIMKa,
CTpaxoBareds, YWieHa CEMbH
H Irpa)XJaHUHA,

[IK 3.9. IIpoBoauTh pacueTsl
HEOOXOJMMBIX PacX0/0B BOJBI Ha
Hapy>KHOE U BHYTpEHHEe
MOXKAPOTYIICHHE

YTBEPKJICHUU U
POJIM AaKCUOMATUKH B
IIPOBEICHUU
JENYKTUBHBIX
paccyXIeHui
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OIT 01 UnxenepHas
rpaduxa

3HaTh!

BU/JIbI HOPMATHUBHO-
TEXHUYECKON U
IIPOU3BOACTBEHHOMN
JOKYMEHTAlUU; [paBuja
YTEHUSI KOHCTPYKTOPCKOU U
TEXHOJOTHYECKON
JIOKYMEHTAIUHU; CIIOCOObI
rpadu4ecKkoro
MPEJICTaBICHUS O0ObEKTOB,
MPOCTPAHCTBEHHBIX 00pa30B
U cxeM; TpeOoBaHUs
roCcyJapCTBEHHBIX
cTaHjapToB EauHoi
CHUCTEMBbI KOHCTPYKTOPCKOM
JIOKyMeHTauuu, EnuHoi
CHUCTEMBI IIPOEKTHOU
JTIOKYMEHTAIUU IS
cTpouTenbcTBa U Equnoin
CHUCTEMBbI TEXHOJIOTUYECKON
JOKyMEHTAalMU; [TpaBuja
BBIIIOJIHEHHSI UEPTEXKEM,
TEXHUYECKUX PUCYHKOB,
ACKHU30B U CXEM; TEXHHUKY U
MIPUHITUIIEI HAHECEHUS
pa3MepoB; TUIIBI U
Ha3Ha4YeHHe crienuuKalni,
npaBujia UX YTEHUA U
COCTaBJICHUS

[IM 02 Brimonasenue padboT mo
po(UIAKTHKE TIOXKAPOB

[IK 2.3. IIpoBouTh
MPOTHBOIMOKAPHYIO MTPONaraHmy

I[IM 03 Ob6ecnieuenue
MIPOTUBOIOKAPHOT0 PeKUMa Ha
00BeKTe (110 BBIOOPY)

I[IK 3.8. PaccuuthiBath nyTH
9BaKyallid, COCTaBJIATH ILJIAHBI
9BaKyallMyl MepcoHaja U3 3JaHul
U COOPY’KECHHM.

I1IK 3.9. IIpoBoauTh pacueTsbl
HEOOXOAMMBIX PAacX0JI0B BOJBI Ha
Hapy»KHOE U BHYTPEHHEE
[10’KapOTYILIEHUE

[Py 02.
c(hOpMUPOBAHHOCTh
MOHATUITHOTO
amnmapara 1o
OCHOBHBIM pa3zeiiam
Kypca MaTeMaTHKH;
3HAaHUI OCHOBHBIX
TeopeM, GopMyI U
YMEHUS UX
MIPUMECHSITh; YMEHUS
JIOKa3bIBATh
TEOPEMBI U
HaXOJIUTh
HECTaH/IapTHBIC
CIOCOOBI PEIICHUS
3amad;

Paznen
I'eomerpus
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YMETh!
yuTaTh paboune, COOpOUHBIC

U CTPOUTENBHBIC YEPTEKU U
CXEMBI TI0 TTPODUITIO
CHEHUATbHOCTH; BHITIOJIHATh
ACKU3bI, TEXHUYECKUE
PUCYHKH M YEPTECIKU
JIeTajiell, UX 3JIEMEHTOB
y3JI0B;

BBITOJIHATH Tpaduyeckue
U300paXCHUS CXEM
IIPOBE/ICHMS aBapUITHO-
criacaTelbHBIX padoT.
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