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CopepxaHue TpOrpaMMbl peaiM3yeTcs B IPOIlecce OCBOEHUS CTYIeHTaMu
OCHOBHOM 00pa30BaTesibHOM NPOrpaMMbl C TIOJTy4eHreM CpeJiHero obiiero
obpa3oBaHusl, pa3dpaboTaHHOU B cOOTBeTCTBUM C TpeboBanusiMu PI'OC COO (B
pen. nip. Munnpocgeiienust P® ot 12.08.2022r. Ne 732) ¢ yuétoM TpeboBaHUM
®I'OC CIIO 38.02.01 DxoHOMMKa M OyXrajaTepcKui yuet (1o oTpaciisim) (Tip.
Muno6puayku Poccrun ot 09.12.2016 N 1547 (pen. ot 01.09.2022), Ha ocHOBaHUH
IIpUMepHOM pabodeil mporpaMmsbl 00111e00pa30BaTeIbHOMN TUCIUATIMHbBI
«Martematuka» pekomennoBaHHod PI'BOY 110 «MHCTUTYT pa3BUTHS
npodeccroHanbHOro 6pazoBanusi»(30.11.2022r.).

Pabouass mnporpamMma y4yeOHOW [HCHIWIUIMHBI COJEPXHUT NPOPUIbHYIO
COCTABJISIFOITY10, UMEOIY10 TPOdeCCUOHAIbHO OPUEeHTUPOBAHHOE CojlepXKaHue !

COJEPKAHUE

UlIpogeccuonanvHo opuenHmupoBanHoe codeprycaHue 6 mekcme npozpammbl
6vi0eneno kypcubom.



1. OBIIIAY XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMEI
OBIIIEOBPA30BATEJ/IbHOU IUCIUITIIINHEI

2. CTPYKTYPA U COJIEPXKAHUE OBIIEOBPA30BATEJILHON 9
JUCIHUIIJINHDbI

3. YCJIOBUS PEAJIU3AIIMU OBIIIEOBPA30BATEJIbHOM 17
JUCIHUIIJINHDbI

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUAA 20

OBIIIEOBPA30BATEJ/IbHOU TUCIUITIIINHEI

....................................................................... Ommbka! 3aksiajika He ompejiejieHa.

2.2 TEMATUYECKHNMH ITIJIAH 1 COEPKAHUE TUCIUILINHbBI
........................................................................... Ommbka! 3aksiajika He ompejiejieHa.

3. YCJIOBHUS PEAJIM3BAIINN ITPOI'PAMMBI
OBIIIEOBPA30BATEJIBHOU MUCIIMILJIVHEI ......... Ommbxka! 3akinagka He

oIripenejieHada.

BaKJIaI[Ka He oIipeaesieHd.




1. OBIIAA XAPAKTEPUCTHKA PABOYEU IIPOT'PAMMEI
OBIIEOBPA3OBATEJIbHOU U CIHHAIIVIMHBI <MATEMATUKA»

1.1. MecTo qUCHHMIUIMHBI B CTPYKType 00pa30oBaTeJbHOH IPOrpaMMBbI
CIIO:

O611eo6pa3oBaTesibHasl TUCIUIIMHA «MaTeMaTHKay SIBJISIeTCs 0bsi3aTeIbHOM
4acThIO 00111e06pa30BaTeyIbHOTO IIMKJIAa 00pa30BaTesIbHOW MPOrPaMMbI B
cootBeTcTBUM ¢ PI'OC CIIO 1o crienranbHocTH 38.02.01 Jx0oHOMUKA U

byxranTepckuii y4eT (110 OTpacisim)

1.2. Ilenu u 1UIaHUpPYeMblIe pe3yJIbTaThl 0CBOEHUS JUCITUILIUHBI:

1.2.1. Henp AUCHHILIHHBI

ConepxxaHue IIPOrpaMMBbl ob1m1eobpa3oBaTebHON ITUCIUIIIMHEI
«MaremaTuka» HalpaBjIeHO Ha JOCTWXKeHHe 1eJIu:

- cbopMHpOBaTh Y 00Yy4arOLMXCsl 3HaHUSl U yMeHUsI B 00J1aCTU MaTeMaTUKH,
HaBBbIKM MX MPUMEHEeHUs] B MPaKTHUYeCKOoW MpodeCCHOHAIbHOU JlesTelIbHOCTH 0
cneruanbHOCTU 38.02.01 OxOHOMMKA U OyXTaITepCKU y4eT (110 OTPaciIsim)

1.2.2. Ilnanupyemble pe3yJabTaThbl OCBOeHHsI 001[e00pa3oBaTeIbLHOM
mucuIIMHEI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocaoBe I'OC COO

Ocoboe 3HaUeHMe TUCHUIIIMHA UMeeT Npyu GOpMUPOBaHUHU U pa3BuTuu OK u
[1K.



1.2.2. IInanupyemsble pe3yJbTaThl 0CBOeHUs 001eo0pa3oBaTebHON qucHUILUIMHBI B cooTBeTcTBHU ¢ PI'OC CIIO u Ha

ocHoBe ®I'OC COO

Ocoboe 3HaYeHMe IUCIMIUIMHA UMeeT Ipu ¢dopmupoBanuu U pazsutud OK u [1K.

O61e KOMIEeTEeHIUU

[l1aHupyeMble pe3yJIbTaThl 06yYeHUsI

Oo6mue?

JAucuMniMHapHbie3

OK 01 BwibupaTbhb cnoco6bl
pelieHus 3aja4
npodeccuoHalbHOU
lesTeIbHOCTH
NPUMEHUTEJbHO

K pa3/IMYHbIM KOHTEKCTaM

FOTOBHOCTb K TpyAy, OCO3HAHHE HEHHOCTH

MacTepCTBa, TPYA0JI00KE;
- TOTOBHOCTb K aKTHUBHOHU JeATeJbHOCTU
TEXHOJIOTUYECKOU 7 COLAJIbHOU

HaNpaBJIEHHOCTH, CIOCOGHOCTh WHHUIUUPOBATH,
MJIAHUPOBAaTh U CaMOCTOSITEJIbHO BBINOJHATD
TaKYI0 J1eITeJIbHOCTD;

UHTEpeC pa3JIMYHbIM
npodeccuoHaIbHOM JiesTeJIbHOCTH,
OBJiasieHue YHUBEPCAJbHBIMHU
I03HABATE/JIbHBIMH JIeUCTBUAMU:

K cbepam

y4eOHbIMU
a) 6a30Bble JIOTUYECKUE AeUCTBUSA:

dbopmynupoBaThb
AKTyaJM3UpOBaTh Npo06JIeMy, pacCMaTpUBaTh ee

CaMOCTOATEJbHO U
BCECTOPOHHE;
- YyCTaHaBJIUBATh CYLIeCTBEHHbINH MPHU3HAK HJIU
OCHOBaHHS JiJisi CpaBHEHMWs, KJacCUPUKALUU U
0600IeHHUS;

omnpeliesIiTh e/ JesTeJbHOCTH, 3a/J]aBaThb
napaMeTpbl U KPUTEPHUHU UX TOCTHIKEHHUST;

-BJIAIeTb METOAAaMHU [0Ka3aTe/bCTB, aJITOPUTMaMHU pelleHus
3a/lay; yMeHHe GOpMyIMpPOBaTh ONpeJeseHNs, aKCHOMbI U
TeopeMbl, IPUMEHATb UX, IPOBOAUTD Jl0Ka3aTesbHbIe
paccy>/JeHud B XO/ie pellleHUs 3aay;

- YMETb ONlepUpOBaTh NOHATUAMU: CTENIEHb YUCIIA, JJOTapuPM
4 CJIa; YMEHNE BbINOJHATh BbIYMCIeHMe 3Ha4YeHU N U
npeoOpa30BaHUs BbIpAXKEHUH CO CTENEHSMU U
jloraprudmMaMy, Npeodbpa3oBaHUA APOOHO-paLMOHAIbHBIX
BbIpXKEHUH;

- YMETb ONlepHUpOBaTh NOHATUAMU: PAllUOHAJIBHBIE,
VppaloHaJbHbIe, I0Ka3aTeJbHbIe, CTENeHHBIE,
jlorapu$MUYecKre, TPUrOHOMeTpUYECKUE YPaBHEHUS U
HepaBeHCTBA, UX CUCTEMBI;

- YMeTb ONlepUpPOBATh NOHATUAMU: QYHKLUSA, HENIpepbIBHAsA
dyHKLMSA, IPOU3BO/IHAsA, NepBoOOpa3Hasd, onpe/eJeHHbIN
VHTerpaJsl; yMeTb HaXOJUTh IPOU3BO/IHbIE 3JIEMEeHTAapPHbIX
GYHKILMH, MCII0JIb3Ys CIPAaBOYHbIE MaTepUaJIbl; UCCIeL0BATh
B IPOCTENLIMX CIy4asax QYHKLIMM HA MOHOTOHHOCTb,
HaXOJUTb HAUOOJIbLIIME U HAUMEHblIYe 3Ha4eHUs1 QYHKLIUH;
CTPOUTDH rpaprKU MHOTOYJIEHOB C MCII0JIb30BaHUEM

2 YKa3bIBalOTCs JUYHOCTHBIE U MeTanpegMeTHbIe pe3yabTaThl u3 PrOC COO (B mocaeaHei pegakuuu ot 12.08.2022) B oTryiarosibHoi popme, GopMupyeMbie 0611e06pa3oBaTeNbHOMI

JUCHMIIIMHON

3 IucuunimHapHble (MpeJMeTHbIE) Pe3y/IbTaThl YKa3bIBAIOTCs B COOTBETCTBUH C MX MOJHBLIM nepeydeM Bo ®T'OC COO (B mocaeaHel pegakiuu ot 12.08.2022




- BbIABJIATb 3dKOHOMEPHOCTH U IPOTUBOPEYHUA B
pacCMaTpPUBAEMBIX ABJIEHHUAX;

BHOCHUTb KOPpPEKTHUBblI B [Je€ATE/JIbHOCTD,
OLIEHHWBATb COOTBETCTBHE PE3YJIbTATOB MLEJIAM,
OLEHHWBATb PUCKH l'IOCJIe,HCTBI/Iﬁ AedATEeJIbHOCTH,

- Ppa3BHUBATHb MbIIIJIEHHUE
pelieHNH XKN3HEHHDbIX npo6neM

6) 6a30BbIe HCCIe[0BaTe/lbCKUE NEUCTBUSA:

KpeaTHUBHOE npu

- BJIaJIETh HaBbIKaMH y4e6HO-
HCCIe0BaTe/IbCKOU U NPOEKTHOM
neaTeJIbHOCTH, HaBbIKaMH paspelieHus
npob6Jem;

- BbISIBJIAATb NPUYMHHO-CJIe[ICTBEHHblE CBSI3U U
AKTyaJIM3MpOBaTh 3a/,avy, BbIABUTaThb UIIOTE3Y]
ee pelleHUs, HAXOAWUTb apryMeHTbl JJs
0Ka3aTesJbCTBA CBOUX YTBEPX/JEHUM, 33/1aBaTh,
napamMeTpbl U KPUTEPUHU peLleHNs;

- aHAJIN3UPOBATh MOJIyYeHHble B X0/le pelleHus
3a/lauM pe3yJibTaTbl, KDUTUYECKU OLlEHUBAThb UX
10CTOBEPHOCTb, IPOTHO3MPOBAaTh U3MEHEHUE B
HOBBIX YCJI0BUSX;

-- yMeTb IEPEHOCUTh 3HAaHUS B I03HABATE/bHYIO
Y IPaKTUYECKYI0 00/1aCTH XXU3HE/1eATeJbHOCTH;
- yMeTb WHTerpupoBaTb 3HAHUA W3 pasHbIX
npeJMeTHbIX 06J1aCTeN;

BBIIBUTaTh npeJJaraTh,

OPUTrMHaJIbHbIE IIOAXO0AbI U pEIIEeHHN;

HOBbIE Hnjeu,

anmnapara MaTeMaTU4eCKOro aHa/Iu3a; IPUMeHATh
NPOX3BOJHYIO MIPY PeLIeHUH 33/lay Ha JBUKEHUE; pelaTh
NpPaKTHKO-OPUEHTUPOBaHHbIE 3a/1a4M Ha HAaUOOJIbLIKeE U
HauMeHbllIMe 3HaYeHHs, Ha HaX0X/leHHe NYTH, CKOPOCTH U
yCKOpEeHUS;

- YMeTb ONlepHUpOBaTh NOHATUAMU: palluOHa/IbHasA QYHKIUS,
nokasaTeJibHasi QYHKLMUSA, cTeneHHasA QYyHKIKS,
iioraprudmMuyeckass yHKIMs, TPUTOHOMETpHUYECKHUe
byHKLMY, 06paTHbIe QYHKIUH; YMEHUE CTPOUTD rpadrKHU
M3y4eHHbIX QYHKIUH, UCTI0JIb30BaTh Ipadp KU NpU U3yYEeHUHU
NpPOLECCOB M 3aBUCUMOCTEMN, IPU pellleHUH 3a/ja4 U3 JIpyTrux
y4eOHbIX IPeMETOB U 33/]a4 U3 peaibHOU KU3HU; BbIPAXKATh
dbopMyJs1aMu 3aBUCMMOCTH MeXY BeJIMYNHAMU;

- YMETb pellaTh TEKCTOBbIE 33/1a4M Pa3HbIX THUIIOB (B TOM
YycJie Ha POLIEHTHI, A0 U YaCTH, Ha JBUXKEHUE, paboTy,
CTOMMOCTb TOBAapOB U YCJIYT, HAaJIOTH, 33/1a4H U3 00J1aCTH
yIpaBJeHUs JTUYHBIMU U CEMEeMHbIMU GUHAHCAMU);
COCTaBJIAATh BbIpaXKeHHU s, ypaBHEHU ], HEPaBEHCTBA U UX
CHUCTEMBI 110 YCJIOBHIO 33/1a4H, UCCJIeIOBATh OJYYeHHOe
pellleHUe U OLleHUBAaThb NPaBJ0N0400HOCTb pe3y/IbTaTOB;

- YMeTb ONepHUpPOBATh NOHATHUSAMU: CpeJiHEe
aprudMeTUYECKOe, Me/JhaHa, HauboJiblllee U HaUMeHbllee
3HaueHHUs, pa3Max, JUCIepCcus, CTaHAAPTHOE OTKJIOHEHHE

YK CJIOBOTO HA60Pa; YMeThb U3BJIEKATh, UHTEPIPETUPOBATH
MH$OpMalMIo, IpeJCTaBJEHHYIO B TabJIM1AX, HA
nuarpaMmmas, rpadukax, oTpaXkarwlily CBOMCTBA peasbHbIX
MPOILECCOB U SIBJIEHUH; IPeCTABAATh HHPOPMAIHUIO C

MOMOIIIbIO TA0JIMIL U UarpaMM; UCCIeIOBATh




15 CIIOCOOHOCTD Ux KUCII0JIb30BaHUd
03HaBaTeJbHOM U COIIUAIbHOU NMPaKTUKE

B

CTAaTUCTUYECKUE JJaHHbIE, B TOM YHMCJIE C TPUMEHEHUEM
rpadUyecKrux METO0B U 3JIEKTPOHHBIX CPE/ICTB;

- yMeTb ONlepUPOBATh NOHATUSIMU: C/IYYalHBIA ONBIT U
c/ydaliHOe COObITHE, BEPOSITHOCTD CJy4allHOTO COOBITUS;
yMeHHe BbIYUCISTb BEPOSITHOCTD C UCII0JIb30BAaHHEM
rpadUyecKrux METO0B; IPUMEHATh GOPMYJIbl CJI0KEHUS U
YMHOX>XEHH S BEePOSITHOCTEM, KOMOMHATOPHbIE GAKThI U
dbopMyJibl IpU pellieHUU 3a/a4; OLleHUBATh BEPOSITHOCTHU
peasibHbIX COOBITHI; 3HAKOMCTBO CO CJIY4YalhHbIMU
BeJIMYMHAMU; YMEHHE MPUBOJUTh TPUMeEPHI MPOSBIEHHUS
3aKOHa O60JIBIIUX YK CeJ B MPHUPOAHBIX U 001 eCTBEHHbBIX
IBJIEHUSX;

- yMeTb OllEpUPOBATh NOHATUSAMU: TOUKA, TpsMasi,
MJIOCKOCTB, IPOCTPAHCTBO, IBYyTPaHHbIHN YTOI,
CKpellMBaloluecs NpsiMble, apaaiejbHOCTb U
neprneH/UKYJAIPHOCTDb NPSIMbIX U IIJIOCKOCTEMN, YyTOJI MEXY
NPSMbIMH, YTOJI MEXAY NPSIMOU U IJIOCKOCTBIO, YTOJI MEXAY
MJIOCKOCTSIMH, PACCTOSIHME OT TOYKH /10 MJIOCKOCTH,
paccTosiHUe MeXy NPSIMbIMH, PaCCTOSTHUE MEXy
MJIOCKOCTSIMU; YMEHHE UCII0JIb30BATh MIPU pellleHrUH 3a/ja4
HM3y4eHHble GaKThl U TEOPEMbI IJIAHUMETPHUU; yMEHUE
OLIEHUBATb pa3Mepbl 00'bEKTOB OKPYKAIOIIEr0 MUPA;

- yMeTb ONIEpUPOBATH NOHATUSIMU: MHOTOTPAHHUK, CEYeHH e
MHOTOIpAaHHUKA, Ky0, MapaJijiesienune/i, pusma, IupaMua,
¢durypa v noBepxHOCTb BpallleHH!s, LUJUH/AP, KOHYC, 11ap,
chepa, ceueHus1 GUTypbl BpallleHUs], JIOCKOCTb, Kacaroascs
chepbl, HTUJIUHAPA, KOHYCA, MJIOIAAb TOBEPXHOCTH

NUpaMU/bl, TPU3Mbl, KOHYCA, IIMJIUH/PA, IJI01aAb chephl,




00beM Ky0a, IPAMOYTOJIBHOTO NapaJiiesenune/a,
NUpaMU/b], TPU3MbI, UUJIMH/PA, KOHYCA, lIApa; YMEeHUe
1M300pakaTb MHOTOTPAaHHUKH U IOBEPXHOCTH BpalleHUs, UX
CeYeHHUS OT PYKH, C IOMOLIBI0 YePTEeXKHbIX MHCTPYMEHTOB U
9JIEKTPOHHBIX CPe/ICTB; YMeHHe paclio3HaBaTb CAMMETPHUIO B
[IPOCTPAHCTBE; yMEHHe pacllo3HaBaTh IPaBUJIbHBIE
MHOTOIPaHHHUKH;

- YMeTb ONlIepUpPOBATh NOHATUSAMU: [BUKEHUE B
POCTPAHCTBE, N0J00HbIe QUIYPBI B IPOCTPAHCTBE;
MCI10J1Ib30BaTh OTHOILEHHeE IJIOIaZled TOBEPXHOCTEN U

06 beMOB I0ZJ06HBIX GUTYp NPHU pelIeHuH 3a/ay;

- YMETb BBIYUCAATh FeOMeTpUYeCKHe BeJIMYHUHBI ([JIMHA,
yTO0JI, IO/ b, 00'beM, NJIOLLa/lb HTOBEPXHOCTH), UCI0JIb3YS
M3ydeHHble GOPMYJIbl U METO/bI;

- YMeTb OllepUPOBATh NOHATUAMU: IPAMOYTOJIbHAsA CUCTEMA
KOOPJMHAT, KOOPAUHAThI TOYKH, BEKTOP, KOOPAUHATHI
BEKTOpA, CKaJIIpHOe [IPOU3BEe/IEHHE, YTOJI MeX/y BEKTOpaMH,
CyMMa BEKTOPOB, IPOM3BeJileHHe BeKTOpa Ha YU CJIO;
HaXOJUTh C IOMOLLbI0 U3Y4YeHHBIX GOPMYJ1 KOOPJUHATHI
cepeJIMHbI OTPe3Ka, paCCTOSAHUE MeXAY JAByMs TOYKAMU;

- YMeTb BbIOUPATh NOAXOASAIIMN U3yYEeHHbIA MeTO/, 1151
pelleHUs 3a/la4y, paclio3HaBaTbh MaTeMaTH4YeCKHe PaKThI U
MaTeMaTH4YeCKre MO/eJIM B IPUPOIHBIX U 001IeCTBEHHbIX
IBJIEHUSX, B UCKYCCTBE; YMEHHUE NPUBOJAUTH NPpUMeEphI
MaTeMaTU4eCKUX OTKPbITUM POCCUUCKON U MUPOBOU
MaTeMaTU4eCKON HayKH.

- yMeTb ONIepUPOBATh NOHATHUAMMU: ONIpe/ie/IeHHe, aKCHOMa,

TeopeMa, CJieACTBHE, CBOI‘/JICTBO, IIPpHU3HAK, A0Ka3aTeJIbCTBO,




paBHOCUJIbHbIE POPMYTUPOBKH; yMeHUe GOpPMYJIUPOBATh
00paTHOE U IPOTHUBOIOJIOKHOE YyTBEPKAeHHe, IPUBOJUTh
NpyUMepbl U KOHTPIIPUMEDHI, UCII0JIb30BATh METO/,
MaTeMaTU4eCKON UHAYKLWY; IPOBOAUTH Jj0Ka3aTeJbHble
paccykJieHud NpY pelleHUH 3a/ja4, OLeHUBaTh JIOTUYECKYIO
[IPaBUJIBHOCTDb PACCYyKeHUH;

- YMETb ONlepHUpOBaTh NOHATUAMU: MHOXECTBO,
0/IMHO>KeCTBO, ONlepaljii HaJ MHOXKeCTBaMH; YMeHUe
MCII0J1Ib30BAaTh TEOPETUKO-MHOXKECTBEHHbIN annapar A/
ONMCAaHUA peasbHbIX [IPOLECCOB U ABJIEHUH NIPU pellleHUuH
3a/lay, B TOM YHUCJIe U3 [PYTUX Y4eOHbIX IPeMETOB;

- YMETb ONlepHUpOBaTh NOHATUAMU: rpad, CBA3HbIN rpad,
lepeBo, LMK, rpad Ha MJIOCKOCTH; yMeHMe 33/laBaTh U
ONMUCBHIBATh rpadbl pa3JIMYHbIMU CIIOCOOAMHU; UCTIOIb30BaTh
rpadbl IpU pellieHUH 3a/aY;

- yMeTb CBOOO/IHO ONlepUPOBATh MOHATUSIMU: COYETAHHUE,
NepecTaHOBKA, YACJIO COYETAHUM, YHUCJIO IEPEeCTAaHOBOK;
6uHOM HbI0TOHA; yMeHHe NPUMEHATb KOMOUHATOPHbIE
(baKTbI M paccyxkJeHus [J1g pelleHus 3a1ay;

-yMeTb ONIePUPOBAThb MOHATUSMU: HAaTypaJibHOE YUCIIO,
L1eJ10€e YHUCJI0, OCTAaTOK 10 MOAYJII0, pallMOHA/IbHOE YUCIIO,
MppalyoHalbHOE YUCJI0, MHOXKeCTBa HAaTYPa/IbHBIX, L|eJIbIX,
palMOHa/bHbIX, eUCTBUTE/IbHBIX YMCeJ; YMEHUE
MCI10J1b30BaTh IPU3HAKHU J1eJIMMOCTH, HAMMEHbIIWH 001K
leJINTe/lb U HaUMeHblllee 0611lee KpaTHOe, aJITOPUTM
EBK/IM/Jia IpY pelleHUH 33/1a4; 3HAKOMCTBO C pa3/JIM4YHbIMHU
NO3ULIMOHHBIMU CUCTEMAMU CYUCJIEHUS;




- yMeTb CBOOO/IHO ONIEPUPOBATh MOHATUSMU: CTENEHD C
11eJIbIM [I0Ka3aTeJleM, KOpeHb HaTypaJIbHOM CTeNeHH,
CTeleHb C pallMOHAJIbHBIM N1I0Ka3aTeJsieM, CTENEeHb C
/1eICTBHUTE/IbHBIM (BelLleCTBEHHBIM ) IOKa3aTeJieM, Jorapudpm
YKCJIa, CHHYC, KOCUHYC ¥ TAHT€HC NPOU3BOJIBHOTO YHCIIA;

- yMeTb OIlEpUPOBATh NOHATUSIMU: TOXK/AECTBO,
TOX/eCTBEHHOE Ipeobpa3oBaHue, YypaBHEHUE, HEPABEHCTRBO,
CcUCTeMa YpaBHEHUN U HEPAaBEHCTB, PABHOCUJIbHOCTh
ypPaBHEHHWU, HEPAaBEHCTB U CUCTEM, palluOHAJILHBIE,
VppalyoHaJbHbIE, TI0Ka3aTeJbHbIE, CTENEHHBIE,
ilorapupmMuyecKkure, TPUrOHOMeTpUYEeCKHUE YPaBHEHHS],
HepaBeHCTBA U CUCTEMbI; yMeHHUE pellaTh ypaBHEHU ],
HepaBeHCTBA U CUCTEMBI C IOMOLbI0 pa3/IMYHbIX IPUEMOB;
pelliaTbh YpaBHEeHHUS, HEpAaBEHCTBA U CUCTEMBI C TapaMeTpOM;
NPUMEHSTh YpaBHEHMs], HEPABEHCTBA, UX CUCTEMBI JIJIsI
pellleHUs MaTeMaTUYeCKUX 3a/1a4 U 33/1a4 U3 pa3IMYHbIX
06J1acTell HayKW Y peaJibHOU KU3HU;

-yMeTb CBOOO/IHO ONEPUPOBATH NOHATUAMU: IPadPUK
byHKIIMY, 06paTHasA QYHKLUS, KOMIO3ULUA QYHKIUH,
NIHeHas QYyHKIMS, KBaJipaTUyHas QYyHKIMs, CTelIeHHas
bYHKLMA C LleJIbIM T0OKa3aTeJieM, TPUTOHOMEeTpHUYeCcKHue
dyHKIMM, 06paTHbIE TPUTOHOMETPUYECKHE QYHKLIUHY,
MoKasaTeJibHas U iorapudpMuyeckass PyHKIUH; YMEHHUE
CTPOUTH rpaduku GQYHKIMH, BbINOJHATL NPpeo6pa3oBaHUs
rpadukoB GQyHKLMY;

yMeHHe UCN0Jb30BaTh rpaduKu QYHKIUHN AJ15 U3yUEeHUSs
MpOLLECCOB M 3aBUCMMOCTEN NPU pellleHUH 3a4a4 U3 APYTux




y4eOHbIX IpeIMEeTOB U U3 peaibHOU KU3HU; BbIpaXKaTh
dbopMys1aMy 3aBUCUMOCTH MeX/y BeJIMYMHAMU;

yMeHHe CBOOGOHO ONepUPOBATh MOHATUAMU: YETHOCTh
bYyHKLMY, IepUOAUYHOCTb QYHKIUH, OTPAaHUYEHHOCTD
(GYHKIIMY, MOHOTOHHOCTb QYHKIUH, IKCTPEMYM QYHKLUHY,
HauboJIblllee U HAaMMeHblllee 3HaueHUsd QyHKLUU Ha
NpOMeXyTKe; YMeHHe NPOBOAUTD UCCIeJ0BaHUE PYHKIIUY;
yMeHHe HCI0J1b30BaTh CBOMCTBA U rpadUKU GYHKIUH 15
pellleHUs] ypaBHEHUU, HEPAaBEHCTB U 33/1a4 C IapaMeTpaMu;
M300pakaTb HAa KOOPAWHATHOM MJIOCKOCTU MHOX€eCTBa
pelleHW YypaBHEHUH, HEPABEHCTB U UX CUCTEM;

- yMeTb CBOOO/JHO ONIepUPOBAThb MOHATHUSAMMU:
nocse/0BaTe/IbHOCThb, apupMeTHUeCKas NPOrpeccus,
reoMeTpryecKas nporpeccusi, 6eCKOHeUYHO yObIBawoas
reoMeTpUuecKas porpeccus; yMeHue 3a/1aBaTh
nocsae/j0BaTeJbHOCTH, B TOM YHCJIE C TOMOILbIO
peKyppeHTHBIX GOpMYI;

- YMETb ONepHUpPOBATh NOHATUSMU: HENIPEPbIBHOCTD
byHKIMY, acUMIITOTHI rpaduka QYHKI UM, TepBast U BTopast
npousBoAHasA QYHKIUH, FeOMeTPUIECKUN U PU3UYECKUN
CMBbICJI IPOU3BO/IHOM, NepBO06pa3Has, onpee/leHHbI
VHTerpaJsl; yMeHue HaX0JUTb aCUMITOThbI rpadpuka GyHKIUY;
yMeHHe BbIYMC/ISATh IPOU3BO/IHbIE CYMMbI, TPOU3BE/€HHS,
YAaCTHOTO M KOMIIO3ULUK QYHKIMH, HAXOJUTb YpaBHEHUE
KacaTeJIbHOU K rpaduKy QyHKLIMY;

yMeHHe UCI0JIb30BaTh MPOU3BO/JHYIO J151 UCCJIE 0BAHUSA
bGYyHKIMY, /19 HaX0XKA,eHUs Hauly4dllero pelueHus B

MMPpUKJIaAHbIX, B TOM YHCJI€e COOHUAJIbHO-3KOHOMHWYECKHX U




bU3nyecKUx 3aa4ax, A5 olpesiesieHUs] CKOPOCTH U
YCKOpeHHS; HaXOAUTb IJIOIaAY U 06'beMbl QUTYD C
OMOIIbIO MHTErpaJia; IPUBOJUThH NpUMephl
MaTeMaTU4eCKOTro MOJeJIMPOBAaHUA C TIOMOLIbIO
nuddepeHMaNTbHBIX YPABHEHUH;

- YMeTb ONlepHUpPOBATh NOHATUAMU: KOMILJIEKCHOE YUCJIO,
CONps>XKeHHble KOMIIJIEKCHbIE YUCJIA, MOJYJ/Ib U apIYMEHT
KOMILJIEKCHOTO YK CJ1a, popMa 3alMCH KOMIIJIEKCHBIX YK Cel
(reomeTpuyeckas, TPUrOHOMeTpHUUYeCcKas U aJrebpanyeckas);
yMeTb IPOU3BOAUTH apudMeTHYecKre JeMCTBHUA C
KOMILJIEKCHBIMU YU CJIaMU; IPUBOAUTD NPUMeEpPHI
VCI10JIb30BAaHMA KOMIIJIEKCHBIX YU CeJI;

- YyMeTb CBOOO/IHO OIlepUpPOBATh NOHATUSIMU: CpeJiHee
aprudMeTUYECKOe, MeJjhaHa, HauboJiblllee U HAUMeHbllee
3HaueHMUs, pa3Max, JUCIepcus, CTaHJapTHOe OTKJIOHEHHUE
/1J151 O CAaHUS YMCJIOBBIX JAHHBIX; YMEeHHUEe UCCe0BaTh
CTaTUCTHUYECKHE JaHHbIE, B TOM YHUCJIe C IPUMEHEeHUeM
rpaduyecKrMx MeTO/0B U 3JIEKTPOHHbBIX CPe/ICTB; rpadpuyecku
M CC/Iel0BaTh COBMeCTHbIE HAabJII0JeHUs C TOMOLbI0
lMarpaMM pacCerBaHUA U IMHEWHOW perpeccuy;

- YMeTb HaX0JUTb BEPOSITHOCTHU COOBITUM C MCII0JIb30BaHUEM
rpaduyecKux MeTOZ0B; IPUMEHATH JJIs pellleHUs 3a/a4
bOpMyJIbI CI0’)KEHHS U YMHOXKEHHUS BepoSITHOCTeH, GopMyty
MOJIHOM BEPOATHOCTH, GopMyy BepHyJ1M, KOMOUHATOPHbIE
bakTbl U GOPMYJIbI; OLlEHHBATh BEPOSITHOCTH pPeasbHbIX
COOBITHM; yMeHHe OllepUpOBaTh NOHATUAMMU: CJydyalHas
BeJIMYMHA, pacnpe/iesieHre BepoATHOCTeH, MaTeMaTHU4eCcKoe

OXHUdaHUue, ANCIIePpCHUAd U CTAHAAPTHOE OTKJIOHEHHUE




Cy4allHOM BeJIMYUHBI, QYHKLUH paclpeseseHus U
[JIOTHOCTH PaBHOMEPHOTI0, I0Ka3aTeJIbHOTO U HOPMAJIBHOTO
pacnpezie/ieHUH; yMeHHUe UCII0J1b30BaTh CBOWCTBA
VM3y4EeHHbIX paclpe/ie/IeHUU 1S pellleHusd 3a/ady;
3HAaKOMCTBO C IOHATUAMMU: 3aKOH OOJIBLIMX YK CeJl, METO/bI
BbIOOPOYHBIX UCCJIeZJOBAHUM; yMEeHUe NPUBOJUTh IPUMeEPHI
NpOosBJIEHNSA 3aKOHA OOJIBLIMX YMCeJl B IPUPOAHBIX U
00111eCTBEHHBIX ABJIEHUAX;

- YMeTb CBOOO/HO OllepUpPOBATh NOHATUSAMHU: TOUKA, IpsAMas,
[JIOCKOCTB, IPOCTPAHCTBO, OTPE30K, JIyY, IJIOCKUH YToJI,
JIBYTPAaHHBIN YT0JI, TDEXTPAaHHbIHN YT 0JI, lepeceKaroluecs,
napaJijieJibHble U CKpeLlyMBawIuecs NpsMble,
[apaJijieJIbHOCTh U MepIeHAUKYISAPHOCTD IPSAMBIX U
[JIOCKOCTEM, yroJl Mexy NPSAMBIMH, yroJl MexAy NPSAMOH U
[JIOCKOCTBIO, YTOJI MEX/AY IIJIOCKOCTSAMU; YMEHHUe
MCI10JIb30BaTh [IPU pellieHUH 3a/ja4y U3ydeHHble GpaKThbl U
TeopeMbl [IJIaHUMEeTPHH; YMEHUe OLLleHUBAThb pa3Mephl
00'bEKTOB B OKPY»Kal0llleM MUpe; YMeHUe ONepUpPOBaTh
NOHATHUSMU: MHOTOIPAHHHUK, CeYeHHe MHOTOTPaHHUKa,
NpaBUIbHBIA MHOTOTPAaHHUK, IPU3Ma, TUpaMuza, urypa u
OBEPXHOCTb BpallleHUs, LUJIMH/AD, KOHYC, ap, cdepa,
pa3BepTKa NOBEPXHOCTH, CeYeHUs KOHyCa U IUJIUH/PA,
napaJijieJibHble OCU WX OCHOBAHHUIO, CeYeHHe 11apa,
JIOCKOCTB, Kacawl1asaca cpepbl, TUIMHAPA, KOHYCa; YMEHHUE
CTPOUTDb CeYeHHe MHOTOIPaHHMKA, U3006paXKaThb
MHOTOIPAaHHUKH, QUTYPBI U TIOBEPXHOCTH BpallleHUs], UX
ce4eHUsl, B TOM YHCJIe C IOMOILBIO 3JIEKTPOHHBIX CPE/ICTB;

yMeHHWE IPUMEHATD CBOMCTBA reomMmeTpru4eCcKux (l)I/Il"yp,




CaMOCTOATeIbHO POPMYJIMPOBATh Ollpe/iesieHUs U3ydyaeMbIX
¢buryp, BblIBUraTh IMIIOTE3bl O CBOMCTBAX U PU3HAKaX
reoMeTpUUeCKUX PUTyp, 060CHOBBIBATh UJIM ONIPOBEPTaTh
1X; YMEeHNe IPOBOJUTH KJacCUPUKaLMI0 GUTYpP IO
pa3/IMYHbIM NIPH3HAaKaM, BbIIIOJHATb HEO6X0 M Mble
TONIOJIHUTE/IbHbIE IOCTPOEHUS;

- yMeTb CBOOO/IHO OTNIEPUpPOBATh NOHATUAMU: IJIOILA/b
burypsnl, 06’beM QUrypsbl, BeJMYUHA YTJia, paCCTOSIHUE OT
TOYKH J10 IJIOCKOCTH, PACCTOSIHUE MEX/y NPSMBIMHY,
paccTosiHMe MeXAYy MJI0CKOCTSMY, IJIo1azb chephl, M101a b
NOBEPXHOCTHU NMPaMHU/ibl, IPU3Mbl, KOHYCa, IUJIUH/PA, 06'bEM
Ky6a, IPsIMOYT0JIbHOTO NapaJijiesenunesa, TMpaMu/bl,
NPU3MBI, UJIUH/PA, KOHYCA, l1apa; yMeHWe HaX0JUTh
OTHOILIIEHHE 06 bEMOB MOA00HBIX QUTYD;

- yMeTb CBOOO/JHO ONlepUpPOBATh NOHATUSAMU: IBUKEHUE,
napaJijieJibHbli IEPEHO0C, CHMMEeTPHs Ha IJIOCKOCTH U B
pOCTPaHCTBE, IOBOPOT, Npeo6pa3oBaHUe 1006us,
no/06Hble QUIYPbI; YMEHUE paclO3HABATh PaBHbIE U
nos06Hble QUTYPHI, B TOM YUCJIE B IPUPO/IE, UCKYCCTBE,
ApXUTEKTYype; YMeHHe UCI0Jb30BaTh FeOMeTpUYEeCKHe
OTHOLLIEHHS, HAXOAUTb FreoOMeTpHUYeCcKHe BeJIMYMHBI ([IJINHA,
yTOoJI, IJI0La/ib, 06'beM) NPU peLIEHUH 3a/1a4 U3 JJPYTHUX
y4eOHbIX IPeMETOB U U3 peabHOU KU3HU;

- yMeTb CBOOO/IHO ONIEPUPOBATh NOHATUSIMU: IPSMOYTOJIbHAs
CUCTeMa KOOpP/IMHAT, BEKTOP, KOOPAUHAThI TOYKH,
KOOpJMHAThl BEKTOPA, CYMMa BEKTOPOB, IPOU3Be/leHHE
BEKTOpa Ha YMCJI0, pa3JIo’KeHUe BEeKTopa Mo 6a3ucy,

CKaJIApHOE TpOU3BeJeHHE, BEKTOPHOE IIPOU3BEAEHHUE, YI'OJI




MeX/ly BeKTOpaMU; YMeHHe UCII0J1b30BaTbh BEKTOPHBIX U
KOOpPJAUHATHBIM MeTO/, /1 pellleHUs FeOMeTPUIeCKHUX 3a/a4
1 3a/]a4 APYTUX yueOHbIX IpeMEeTOB; OIEPpUPOBATh
MOHATUAMU: MaTpuLa 2X2 U 3X3, onpezeJuTe/lb MATPULLBI,
reoMeTPpUYECKUM CMBIC/ ONIpe/ieINTeNs;

- yMeTb MO/IeJIMPOBAaTh peaJibHble CUTYalUY Ha A3bIKe
MaTeMaTHKH; COCTaBJIATb BbIpAXKeHHU, YypaBHEHU],
HepaBeHCTBa M UX CUCTEMBI 110 yCJA0BUIO 3a/ja4H,

M CCIel0BaTh IOCTPOEHHbIE MO/IeJIU C UCII0JIb30BAHUEM
anmnapara aJare6pbl, MHTePIPeTUPOBATh NOJYYEeHHbIN
pe3yJIbTaT; CTPOUTb MaTeMaTHU4YeCKHe MOJIeJIU C TOMOLIbI0
reoMeTpHUYECKUX IOHATHUM U BEeJIMYMH, pelllaTh CBA3aHHbIE C
HUMU NIPAKTUYECKHe 3a/Jla4U; COCTABJIATD BEPOATHOCTHYIO
MO/JieJlb U UHTEPIIPeTUPOBATH M10JIyYeHHbIN pe3yJbTaT;
pelaTh NPpUK/IAAHbIE 33/1a4U CpeJiICTBAMU MaTeMaTHUYeCKOTO
aHa/1M33a, B TOM YMCJIe COLMAIbHO-3KOHOMUYECKOI0 U
(bU3MYeCcKoro xapakTepa;

- yMeHUe BbIOUpPATh NOAXOASAIIUNA MeTO/, I/1s1 pelleHus
3a/la4yM; IOHMMaHKe 3HAYMMOCTH MaTEMAaTUKU B U3yYEHUHU
NPUPOHBIX U 00LIeCTBEHHbBIX IPOLLECCOB U IBJIEHUW; YMEHUE
pacrno3HaBaTh NPOsBJIE€HME 3aKOHOB MaTeMaTHUKH B
MCKYCCTBe, yMeHHe NPUBOJUTh IPUMepbl MaTeMaTH4YeCKUX
OTKPBITUHA POCCUMCKOW U MUPOBOM MaTeMaTU4eCKOW HayKH1

OK 02 Hcnosib30BaTh)
COBpeMeHHbIe cpeAcTBa
[MOMCKa, aHaJn3a

WHTeprnpeTanuu
MHPOpMaIH,

B 06J1aCTH 1IeHHOCTH Hay4YHOT'0 MO3HAHUS:
-cpOpMUPOBAHHOCTD
COOTBETCTBYIOIETO

MHPOBO33pPEHMHA,
COBpEMEHHOMY YPOBHIO
Pa3BUTHUA HAYKHU H 06LL[eCTBeHHOI>’I INPpaKTHKH,
OCHOBAQHHOTI'O

- YMeTb ONepUpPOBaTh MOHATHUAMU: PalMOHAIbHAsA QYHKIMS,
NoKasaTeJibHas byHKIUS, CcTeneHHas byHKL M,
jrorapudmMudeckas byHKIuS, TPUTOHOMETpPUYECKUE
byHKLIMM, o6paTHble QYHKLMH; YMEHUE CTPOUTh rpaduku

N3Y4YE€HHBIX (1)YHKL[I/II‘/JI, HCII0JIb30BATDb Fpa(bI/IKI/I INpHU N3y4€HHUHU




MHPOpPMalMOHHbIE
TEXHOJIOTUU
BbINOJIHEHUS
npodeccuoHaIbHOU
e Te/IbHOCTH

JIs1
3aja4

CHOCOGCTBy}OLLLGFO OCO3HAHHUIO CBOEro MecCTa B

NOJINKYJIbTYPHOM MUDE;
- COBepLIEHCTBOBaHUE A3BIKOBOU 5
YUTATEJbCKOM  KYJbTYpbl  KaK  CpeJACTB3|

BBaHMOAeﬁCTBHH Mexay JIIAbMHU W I[MO3HAHHUA

MUpa;

- OCO3HaHHUe LIeHHOCTU Hay4yHOU J1esTeJIbHOCTH,
FOTOBHOCTb  OCYLIECTBJATb IPOEKTHY U
MCC/IeJ0BATEIbCKYIO JlesITeJIbHOCTH|
MH/WBU/YaJbHO U B TpynIe.

OBs1asieHue YHUBEpCaJIbHbIMHU y4eOHbIMU

MI03HABaTe/IbHbIMH JIECTBUSIMHU:

B) paboTa c uHOpMaLUe:

- BJIaZIETh HAaBbIKAMU MOJIyYeHUsT UHOpManuu
M3 UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO
OCYILIECTBJIAATh MOUCK, aHAJIN3, CUCTEMATHU3ALHI0
M UWHTepHpeTanui HHGOpPMALUU Pa3JIMYHbIX
BUZI0OB U GOPM Npe/ICTaBIEHMUS;

- CO3/1aBaThb TEKCThl B Pa3/IMYHBbIX popMaTax C
y4eTOM Ha3HaueHUs WHPOpMaIMM U IieJIeBOH
Ay IUTOPUH,
pe/CTaBJEeHUS] U BU3ya/IU3al1y;

BbIOMpass ONTHMaJibHyI (opMy]|
- OLleHUBaTb JOCTOBEPHOCTb, JIETUTUMHOCTH|
MHPOpMalLMK, ee COOTBETCTBUE IPaBOBBIM U
MOpaJIbHO-3TUYECKUM HOpMaM;

- WCINOJIb30BaTh CpeJCcTBa MHPOPMALMOHHBIX U
KOMMYHUKALIUOHHBIX TEXHOJIOTUW B pelleHUuH
KOTHUTHUBHBIX,

POILIECCOB U 3aBUCHMMOCTEMN, MPU pellleHrH 3aJay U3 JApyTrux
y4yeOHbIX IpeAMEeTOB U 33/Jlad U3 pea/IbHOM KU3HU; BbIpaXKaTb

bopMyJsIaMU 3aBUCHMOCTH MEX/y BEJIMUNHAMUY;

- yMeTb OTNIepUPOBATH HOHSATHUSAMU: TOX/1eCTBO,
TOX/leCTBEHHOE Npeobpa3oBaHUe, ypaBHEHHE, HEPABEHCTBRO,
CMCTeMa ypaBHEHUH W HEPABEHCTB, PABHOCUJIBHOCTH
ypaBHEHWUU, HepaBeHCTB M  CHUCTEM, palMOHaJIbHbIE,
MppalMoHabHbIE, NOKa3aTeJbHbIE, CTeNneHHbIe,
ilorapudMUYecKrue,  TPUTOHOMETPUYECKHEe  ypaBHEHHS,

HEpPaBEHCTBa H
HEpPaBEHCTBA M CHUCTEMbI C MOMOILIbIO PA3JIMYHbIX MMPHUEMOB,

CUCTEMBI; yYMeTb pellaTb ypaBHEHWS,
pelaTh ypaBHEHHs], HEPABEHCTBA U CUCTEMBI C TapaMeTPOM;
il ¢
pelleHUs] MaTeMaTHYeCKHUX 3aJady M 3aZa4 U3 PasIUYHbIX
06Js1acTel HAyKH U peasibHOM KU3HU;

PUMEHATb YpaBHEHHS, HEpPaBeHCTBAa, HUX CHUCTEMBbI

yMeTb CBOGOJHO ONEPUPOBATb MOHSTHAMU: JABHKEHHUE,
napaJljie/IbHbI MepeHoC, CUMMETpPHUs Ha IMJIOCKOCTU U B
NpOCTPAHCTBE, MOBOPOT, Ipeobpa3oBaHUe  MOA00US,
noso6Hble QUrypbl; yMeTb paclno3HaBaThb paBHble U
no/00Hble GUTYypbl, B TOM 4YHCJe B NPHUPOJE, HCKYCCTBE,
APXUTEKTYPE;
OTHOIIEHHUs], HAXOJJUTb TeOMEeTPUYeCKHe BeJUYUHbI (JJIMHa,
yroJ, IMJOoINaJb, 00beM) MPU pelleHHWU 3aJad M3 JAPYrux

YMeTb HCIIOJIb30BATb reoMeTpuieckue

y4eOHbIX IPeJMETOB U U3 Pea/IbHOU KU3HU

KOMMYHHWKATUBHBIX H




OpraHU3alMOHHBIX cobJII0/IeHuEM
TpeboBaHUH
6e30M1aCHOCTH, TUTHEHBI, pecypcocOepexxeHus,

HOPM,  HOpM

3aja4  C

3PrOHOMUKH, TEXHUKHU
NpPaBOBbIX
MH(POpPMaLMOHHOW 6€3011aCHOCTH;

- BJIaJIeThb HaBblKaMM paclio3HaBaHUSA W 3aLUThI

H 3THYECKHX

nHpopMan i, UHGOPMAIMOHHON 6€30MacCHOCTH

JIMYHOCTH
OK 03 [IlnanupoBatb u|B 06J1acTH JIYXOBHO-HPABCTBEHHOI'O- yYMeTb OINEpUpPOBaTh IMOHATUAMU: palUOHAJIbHBIE,
peasii30BbIBaTh BOCIIUTAHUSA: MppayOHaJbHBbIE, NOKa3aTeJIbHbIE, CTElNEeHHbIE,
CcOGCTBEHHOE -- cOpMUPOBAHHOCTb HPABCTBEHHOI'0 CO3HAHUSAJIOTapUPMUUECKHE, TPUTOHOMETPUYECKHE ypaBHEHUS U
npodeccruoHabHOE VPTUYECKOTO MTOBEe/IeHUS; HepaBeHCTBA, UX CUCTEMBI;
JIMYHOCTHOE pa3BUTHE)- CIOCOOHOCTH OIlEHHWBATh CUTYalUI0 U YMETb ONEePUPOBATh MOHATHUSIMHU: MHOTOTPAHHUK, CEUeHUE
npeApUHUMATENbCKYIO NpUHUMATb OCO3HaHHbIE pelleHUs]MHOTOTPAaHHUKA, Ky0, MapaJjiesenunes, NpM3Ma, NUpamMuza,
e TeJIbHOCTD BOpUEHTHPYsICb Ha MOpaJbHO-HPABCTBEHHbIepUTypa M MOBEPXHOCTb BpallleHHUs, IUJUHAP, KOHYC, IIap,
npodeccuoHa/IbHOW  cdepe,[HOPMbI U LIEHHOCTY; chepa, ceyeHus1 GUTyphbl BpallleHUs], IJIOCKOCTh, Kacarlascs
MCIOJIb30BaTh 3HAHUA IO OCO3HAaHWe JIMYHOIO BKJIaJa B MoCTpoeHuelchepbl, LUJIMHApPA, KOHyca, IJIOW@Ab IOBEPXHOCTHU

$rHaHCOBOW IPaMOTHOCTH B
pa3/JIM4YHbIX
CUTyaLUAX

KHU3HEHHDbIX

yYCTOMYMBOTO OYAYIEro;
OTBETCTBEHHOE  OTHOIIEHHUE

K CBOUM
poauTensaM U (Uau) JpyrdM 4YjeHaM CeMbH,
CO3/laHUI0 OCO3HAHHOTO

NPUHATHUA L EeHHOCTEeU

ceMbU Ha OCHOBe
ceMelHOH JKW3HH B
COOTBETCTBUU C TPAAULIMSAMU HAapoJ 0B Poccuuy;
OBJ1ajileHMEe YHUBepPCAJbHbIMU PEryJaSTUBHBIMU
IeACTBUSMU:

a) caMmoopraHu3anus:

CaMOCTOATEJbHO

OCyleCTBJIATD
BbIABJIATD

NUpaMUZbl, NMPU3MbI, KOHYCa, LUWIMHApPA, MJoWanb chepsl,
00'beM Ky0a, IpAAMOYT0JIBHOTO NapaJijesienunesa, NMpaMuzbl,
NpU3Mbl, LUJIMHJAPA, KOHyCa, Illapa; yMeHHe H3006paxaThb
MHOTOIPAaHHUKHM M MOBEPXHOCTHU BpallleHUs, UX CeYeHHUS OT
PYKH, C IOMOLIbI0 YePTEXKHBIX UHCTPYMEHTOB U 3JIEKTPOHHBIX|
CpeJCTB; YMeTh paclio3HaBaTb CUMMETPUIO B IIPOCTPAHCTBE;
yMeTb paclo3HaBaTh IPaBUJIbHble MHOTOTPaHHUKY;

- yMeTb ONlepUPOBAThb MOHATUAMU: NPAMOYTroJbHAsA CUCTEMA
KOOpJAUHAT, KOOPAWHATHI KOOpP/JAMUHAThI

TOYKH, BEKTOp,

BEKTOPA, CKaJIApHOE IIpOorU3BeAeHUEe, yros Mexay BEeKTOpPpaMH,

[MO3HAaBATEJIbHYIO AeATeJIbHOCTD,

CyMMa BEKTOPOB, IIpOU3BEeAECHUE BEKTOPA HA YHUCJIO; HAXOAUTb




npo6seMbl, CTaBUTb U  (OpPMYyJUPOBATH
COOCTBEHHble 33Jlayd B 00pa3oBaTeJbHOU
1eITE/IbHOCTH Y ’KU3HEHHbIX CUTYAIUX;

- CaMOCTOSITeJIbHO COCTaBJSAThH IJIaH pelleHUs
npo6JjieMbl C y4eTOM HMEKUIUXCA pPecypcos,
COOCTBEHHbIX BO3MOXXHOCTEMN U NpPeNOYTEHU;

- JaBaTb OLLEHKY HOBBIM CUTyaLlUsIM;
CIoco6CTBOBaTh POPMUPOBAHHUIO U MPOSIBJIEHUIO
[IMPOKOW 3PYAUIIMM B pa3HbIX 00J1aCTSAX 3HAHUH,
MOCTOSIHHO MOBBIIIATH CBOW 06pa3oBaTe/IbHbIN U
KyJIbTYPHBIN YPOBEHb;

6) CAMOKOHTPOJIb:

MCII0JIb30BaTh NpUeMbl pedJyIeKCHUU JJisl OLlEHKU
CUTYyallH, BbIOOpa BEPHOT0 pelleHus;

- YyMeTb OlLlEHUBAaTb PHUCKU W CBOEBPEMEHHO
NPUHUMATh PeLleHUs M0 UX CHUXKEHUIO;

B) 3MOLMOHAIbHBIN WUHTEJLJIEKT,
npeznoJarawuyil cGopMUpOBAHHOCTb:
BHYTpPEHHEeU MOTHUBALUH, BKJIIOYAIOLIEN
CTpeMJIEHHE K [JIOCTMXKEHUIO 1eJId U YCIexy,
ONTUMM3M, WHUIIMAaTUBHOCTD, yMeHUe
1eliCTBOBATb, UCXO/S1 U3 CBOUX BO3MOXKHOCTEH;

- 3MIATWUH, BKJWYAWIIEHd  CIOCOOGHOCTH|
NOHUMATh 3MOIMOHAJIbHOE COCTOSIHUE [APYTHX,
YUUTBHIBATH ero npu OCyIlIeCTBJIEHUH
KOMMYHUMKAIMHY, CHOCOOHOCTh K COYYBCTBUIO U
conepeXMBaHUIO;

C IMOMOIIBbI HN3YYEHHBIX (l)OpMy.II KOOpAHWHATBI CepearnHbI
OTpE€3Ka, paCCTOAHUE MEeXKAYy ABYMA TOYKaAMH




- COLMaJIbHBIX HAaBBIKOB, BKJ/IIOYAKO I HX]|

CIIOCOOHOCTb BbICTPAUBATDb

IPyTUMU  JIIOJbMU,

OTHOLIEHUS
3a60TUTBCS, NPOABJATH

WHTepecC U pa3peliaTb KOHPJHUKTHI

OK 04
B3aHMMO/IeCTBOBATh

JdPeKTUBHO

H

pa6OTaTb B KOJIJIEKTHBE H

KOMaH/je

FOTOBHOCTb K CaMOpa3BUTHIO,
CaMOCTOSITEJIBHOCTU U CaMOOTIpe/ieIeHUIO;
y4ebHo-

MCCJIeI0BAaTENbCKOM, MPOEKTHOU U COLlMaJIbHOU

-OBJIaleHue HaBbIKaMH

1eTeJIbHOCTH;

OBJ1asieHuE YHUBEPCAJIbHbIMU

KOMMYHUKaTUBHBIMU J|eICTBUSIMU:

6) coBMecTHas JiesiTeJIbHOCTb:

- MOHUMAThb U HCIOJb30BAaTh MPEUMYILECTBY

KOMaH/JHOM YU MHJAWBUYaJbHOU paboThI;

- IPUHUMAThb LeJIU COBMECTHOU [esTeJIbHOCTH,

OpPraHM30BbIBaTb U KOOPAWHUPOBATb JENCTBUSA

10 ee JOCTHXKEHUIO: COCTABJIATD IJIaH JIeHCTBUH,

poiu C
06CYyX/1aTh

COBMECTHOU paboThl;

pacnpeznensTb MHEHUU

Y4aCTHHUKOB

y4eToM
pe3yIbTaThl

YyMETb ONEPUPOBATh MOHATHUSIMU: CJAy4allHbIA OMNBIT U
c/lydallHOe COObITHE, BEPOSITHOCTb CJYYAaWHOTO COOBbITHS;
yMeTb  BBIYMC/IATH BEpPOSTHOCTb C  MCIOJb30BaHUEM
rpadpUyecKux METO/0B; NPUMEHATbh GOPMYJIbl CJAOKEHUS U
YMHOXXE€HHUsSI BEpPOSITHOCTEW, KOMOWHATOpHble GaKThl U
dbopMysibl NpU pelleHUuU 3aj/lay; OlleHHWBAThb BEPOSITHOCTHU
peasbHbIX Cy4YalHbIMHU
BeJIMYMHAMU; yYMeHHe MPUBOJWUTHL HNPUMEPbl MPOSBJIEHUS

COOBITHUH; 3HAKOMCTBO €O

3aKOHa OOJIbLIMX YMCeJ B NPUPOJAHBIX U OOLIECTBEHHBIX
IBJIEHUSAX;

yMeTb CBOOOJIHO ONEpPUPOBATb MOHATHUSIMU: CTeNeHb (|
11eJ1bIM [10Ka3aTeJsieM, KOpeHb HAaTypaJbHOMW CTENeH!U, CTeNeHb
C palMOHAJIbHBIM TOKa3aTeJieM, CTeNeHb C JIeHCTBUTENbHBIM
(BeliecTBEHHbIM) IOKa3aTeJsieM, JiorapudMm 4YHCAA, CHUHYC,
KOCHHYC U TaHT'€HC MPOXU3BOJIbHOTO YU CJIa;




- KOOpPJAWHUPOBATb U BBINOJHATb paboTy B
yCJIOBUAX BUPTYaJIbHOTO U
KOMOMHUPOBAaHHOTO B3aUMOJ €N CTBUS;

peajsibHOoro,

- OCYyIIeCTBJIATb NMO3UTUBHOE CTpaTerudyeckoe
oBeJileHUe B Pa3/IMYHbIX CUTYalUSIX, IPOSIBJASTH
TBOPYECTBO U BOOOpakeHHe, OBITH|
WHULUATUBHBIM.

OBJ1ajieHMEe YHUBepPCAJbHbIMU PEryJaSTUBHBIMU
neldCTBUAMMU:

r') IpUHSITHE Ce0s1 U APYTHUX JIIOAeH:

- MNPUHUMATh MOTHUBbI U APTyMEHTbHI
JIro1e npu

eaTe/IbHOCTH;

APYTHX
pe3y/bTaToB

aHaJu3e
- IpU3HaBaThb CBOE MPABO U MPABO APYTUX JIIOAeH
Ha OLIHNOKMU;

- pasBUBaATh CIOCOOHOCTb MOHUMATh MHUP (
MO3ULUH APYTOro 4yesjoBeKa

yMeTb CBOOOJHO ONepUpoOBaTb MNOHATUAMU: TIpaduK
GyHKLUMY, o6paTHasA (QYHKLIHUS, KOMIO3ULMSA QYHKUUH,
IMHelHasa ¢QyHKUMA, KBaJjpaTH4yHas (QYHKLUsS, CTelleHHas
GyHKLIMA C LeJblM I[0OKa3aTesJeM, TPUTOHOMeTpUYeCKue
$yHKIIMY, o0OpaTHble TPUTOHOMETpUYeCKHe  (QYHKILUH,
NoKa3aTesbHasd W Jorapupmuyeckas ¢QYHKLUUHY; YMeETb
CTPOUTh T'paduKU QYHKIUH, BBINOJHATH Npeobpa3oBaHUs
rpadukoB GQyHKLUH;

- yMeTb WCHO0JIb30BaTh rpaduku QYHKUUU [/l HW3y4eHUs
MpOLLECCOB U 3aBUCMMOCTEN MPHU pelleHrUM 3aJad U3 Jpyrux
y4eOHbIX MpeAMeTOB W W3 peasbHOM >XU3HU; BbIpaXKaThb
dbopMyaMu 3aBUCUMOCTH MeX/y BeJIMYMHAMU;

- CBOOOZHO OllepUpOBaTh MOHATUSAMHU: YETHOCTb (QYHKIHUH,
MepUOJAUYHOCTh (QYHKLHUH, OrPaHUYEHHOCTb (QYHKIUH,
MOHOTOHHOCTb QYHKIIMH, IKCTpeMYM GYHKILUH, HAUOOJIblIEee
1 HauMeHblllee 3Ha4eHUsA QYHKLIUMM Ha NPOMEXYTKe; YMETb
[POBOJUTDb UCC/eOBaHUE QYHKIUMY;

- yMeTb MCIOJIb30BaTh CBOMCTBA U rpadukd QyHKUUN A5
pellieHUs] ypaBHEHWU, HEPAaBEHCTB M 33Jlad C apaMeTpaMy;
M300pakaTb Ha KOOPJAMHATHOM MJIOCKOCTH MHOXeCTBa
pelieHWN YypaBHEHUH, HEPABEHCTB U UX CUCTEM

OK 05
YCTHYIO

KOMMYHUKAIUIO
rocyZilapCTBEHHOM

U

Ocy1uecTBaATH
NUCbMEHHYO
HQ|
s3bIKe

Poccuiickoit ®enepanuu ¢

y4eTOM

0COOEHHOCTEH

B 06J1acTH 3CTeTUYeCKOT0 BOCIIUTAHUA:

- 3CTETHUYECKOe OTHOIlEHHE K MHUPY, BKJIOYas
9CTETUKY ObITa, HAYy4YHOr0O W TEXHUYECKOTro
TBOPUYECTBA, CIOPTA, TPyJa U OOIECTBEHHbBIX
OTHOILEHUH;

- CIIOCOGHOCTh BOCIIPUHUMATDb pa3JIMYHbI€ BU/AbI

- yMeTb OIIepUPOBATh NOHATUAMU: CpeJiHee apudPMeTHYecKoe,
Me/JMaHa, HauboJiblilee M HaWMeHbllee 3HAayeHHUs, pa3Max,
criepcysi, CTaHJApTHOE OTKJIOHEHHWe 4YHUCJI0BOTO Habopa;
MHpOpMaluo,
npe/iCTaBJeHHYI0 B Tab/ulaX, Ha JAuarpaMmmax, rpadukax,

yMeHHe U3BJIeKaTb, WHTEPIPETUPOBATH
OTpaKaloLIyl0 CBOWCTBA peaJbHBIX NMPOLECCOB U SIBJIEHUH;

)51

HCKYCCTB4, TpaAULUHUHU N TBOPYECTBO CBOEro H

NpeACTaBIATb HUHPOPMALMI0O C NOMOIIbID  TabJIHIL




COLIMAJIBHOTO U KYJIbTYPHOTO

IpyTUX HaApOJI0B, OIIYIIATh 3MOIMOHAJIBHOE

InarpaMM,; HUCCIeJ0BaTb CTATHCTUYE€CKHE J[JaHHbIE, B TOM

KOHTEKCTa BO3/leMICTBHE UCKYCCTBA; yucjge C I[pUMeHeHHWeM rpaduyecKUX MeTOJOB U
- y6eX/JeHHOCTb B 3HAYUMOCTHU /ISl IMYHOCTU U[3JIEKTPOHHBIX CPEJCTB;
obliecTBa  OTEYECTBEHHOTO U MUPOBOIO[ YMEThb ONlepHUpPOBATh MOHATUSAMU: TOUKA, IPsAMasi, IJIOCKOCTh,
MCKYCCTBA, 3THUYECKHUX KyJIbTYPHBIX TPaAMLIUM UIPOCTPAHCTBO,  JABYTPAaHHBIA  YroJ, CKpelyMBaroluecs
HapOJHOTO TBOPYECTBa; NpsAMble, IapaJIeJIbHOCTD U NepIeHAUKYIAPHOCTD IPSAMBIX U
- TOTOBHOCTB K CAMOBBIPQ)KEHHUIO B Pa3HbIX BUJAXIJIOCKOCTEH, yroJ MexAy NpAMBbIMH, YTOJ MeXAY NPSMON U
MCKYCCTBa, CTpeMJIeHHe MpPOABJATh KadyeCTBAJIOCKOCTBIO, yrOJ MeXAy IIJIOCKOCTSAMH, PACCTOSTHUE OT TOYKHU
TBOPYECKOM JIMYHOCTH; 10 IIJIOCKOCTH, PacCTOssHUE MeXAY NPAMBIMH, pPACCTOSAHHUE
OBnageHue YHHUBepCaJTbHBIMUMEXAY IIJIOCKOCTSIMU;
KOMMYHUKAaTUBHBIMH [IeICTBUSAMU: - yMeTb MCIOJIb30BaTh IIPU peELIeHWH 334a4 U3y4YeHHbIe
a) oOLeHue: bakTbl M TeopeMbl IJIAHUMETPUH; YMEHHE OLleHUBATh
- OCYILeCTBJSAATh KOMMyHHMKAaLUU BO BceX chepaxjpasMepbl 00'bEKTOB OKPYKaoIlero Mupa
PKHU3HUY;
- pacmno3HaBaTb HeBepb6asibHble  CpeJCTBa
0Ol eHHs, TMOHMMaTb 3HayeHHe COLHAJbHBIX
3HAKOB, pacrno3HaBaThb NpeANOChIIKH
KOHQJINKTHBIX CUTyal U 17} CMArYaTh,
KOHQJIMKTBI;
- Pa3BepHYTO U JIOTUYHO H3J1araTh CBOIO TOYKY]
3peHHUs C UCII0JIb30BaHUEM SI3BIKOBBIX CPEJICTB
OK 06 [IposiBASATH- OCO3HAaHME OOY4YAKUIMMHUCA  POCCUHCKOH|- YMETb ONepUPOBATh NOHATHUSAMU: IPSMOYTOJibHAsA CUCTEMA
rpakJaHCKO- rPaXKAaHCKOW W€ HTUYHOCTH; KOOPJMHAT, KOOPAUHAThl TOUYKH, BEKTOP, KOOPAUHATHI

NaTPUOTHUYECKYIO [O3ULUIO,
IEMOHCTPUPOBATh
OCO3HAHHOE I[I0BeJleHHue Ha

OCHOBE TPpagULINOHHDIX|

1eJleHalpaB/JieHHOe pa3BUTUE BHYTPEHHEH
MNO3ULIUU
HPaBCTBEHHBIX LIeHHOCTEeX HapoJ 0B Poccuiickon
denepanuy,

JINYHOCTH Ha OCHOBE [JYXOBHO-

HCTOPUYECKUX HW HAIIUOHAJIbHO-

00111e4e/I0BEeYECKUX

BEKTOPA, CKaJIIPHOE MPOU3BEIEHHE, YTOJ MEXY BEKTOPAMH,
CyMMa BEKTOPOB, IPOU3BeIeHUE BEKTOPA HA YU CIIO;
HaXOJHUTh C TOMOIIbI0 U3YYEHHBIX GOPMYJT KOOPIUHATHI
cepeNHbI OTPe3Ka, paCCTOSTHHE MEXAY ABYMsI TOUKaMU;

KYJIbTYPHBIX TpaZUuLIUHY, dbopmMupoBaHUe




LleHHOCTel, B TOM 4MUCJe C
y4eToOM rapMOHH3aLMU
MeXKHal[MOHaJIbHbIX u
MeKpeJINTMO3HbIX
OTHOIIIEHUH, NPUMEHSITH
CTaHJAPThI
QHTUKOPPYNIMOHHOI'O
oBeJeHUs

CUCTEMbl 3HAUYUMBIX [[€HHOCTHO-CMbICJIOBBIX]
YCTaHOBOK, aHTHUKOPPYILUOHHOTO
MHPOBO33pEHMUS, IPaBOCO3HAHMS,
9KOJIOTUY€eCKOU KyJIbTYPBbl, CIIOCOGHOCTH

CTaBUTb 1[€JIU U CTPOUTD KU3HEHHbIE MJIaHbl;
B yacTH rpak/JaHCKOTO BOCIIUTAHUS:

- OCO3HAHHME CBOHUX KOHCTUTYIMOHHBIX MpaB U
00513aHHOCTEH, yBaO)XKeHUE 3aKOHa U
IpaBONOPSAKA;

- TNPUHATHE TPAJUIMOHHBIX HaIlMOHAJIbHBIX,
06111eYeI0BeYeCKUX 15

AEMOKPATHUYE€CKUX HeHHOCTeﬁ;

TYMaHUCTHUYE€CKHX

FOTOBHOCTb MPOTUBOCTOATH  UJEO0JIOTUH
KceHodoOUH,

COIIMaJIbHBIM,

DKCTpEeMHU3Ma, HallMOHaJIW3Ma,

TUCKPUMUHAIAU o

pPEJIMTM03HbIM, pacoBbIM, HaIllMOHAJIbHBIM
NpU3HaKaM;

- TOTOBHOCTb BECTH COBMECTHYIO ZIeSITEJIbHOCTD B
WHTEepecax TPaXKJAHCKOT0 06111eCTBa,
y4acTBOBATh B caMOynpaBJIeHUH B
06111e06pa3oBaTe/IbHOM OpraHU3alMU U JIETCKO-
IOHOIIECKUX OPTaHU3AIUSX;

- yMeHHe B3aUMO/IeHCTBOBaTh C COLIUAJIbHBIMU
WHCTUTYTAMH B COOTBETCTBUHU C UX QYHKIIUSMH U
Ha3HaYeHUeM;

- TOTOBHOCTb K TYMaHUTApPHOW U BOJIOHTEPCKOU

1eATEJIbHOCTH;

-yMeTb BbIOUPATh MOJAXOAAIIMNA U3YYEHHBI METO/, 1151
pellleHUs 3a/ja4y, paclio3HaBaTh MaTeMaTU4yecKue GaKThl U
MaTeMaTU4YeCKHe MO/JieJIv B IPUPO/IHBIX U 001eCTBEHHbIX
SIBJIEHUSIX, B UCKYCCTBE; yMEeHUE NPUBOJAUTH IPUMEPHI
MaTeMaTUYeCKUX OTKPbITUN POCCUMCKON U MUPOBOU
MaTeMaTU4eCKOW HayKH.

yMeTb OINEpUPOBATh MNOHATUAMM: CJAy4alHbIA ONBIT U
c/ydaliHOe COOBbITHE, BEPOSATHOCTb CJAYYAaWHOrO COOBITHS;
yMeTb BEPOATHOCTb
rpadUyecKux MeTOJ0B; NPUMEHATb GOPMYJbl CJIOXKEHUS U
BEpPOSATHOCTEM,

BBIYUCJIATD C HCIIOJIb30BAHHUEM

YMHOEHHSI U
bopMyJibl NpPU pelleHUuH 33/ay; OLEHUBAThb BEPOSITHOCTH
co

KOMOUHaTOpHble (aKThI

peasibHbIX  COOBITUH; 3HaKOMCTBO CJlyYaHbIMH

IIpOABJIEHHUA
3aKOHa OOJIbIIMX 4YHCeJ B IpUPOAHBIX U 06H_leCTBeHHbIX

BE€JIMYWHAMH; yYMEHHE€ IPHUBOJUTL IIPHUMeEpPhI

ABJIEHUAX

[MAaTPUOTUIECKOI'O BOCIIUTAHUA:




- cGOPMHUPOBAHHOCTb POCCUMCKON I'PaXK/IaHCKOU
WAEHTUYHOCTH, TMNaTPUOTHU3MA, VYBaXKEHUS K
CBOEMY HapoAy, 4YyBCTBAa OTBETCTBEHHOCTH
nepen PoguHOM, ropAOCTH 3a CBOM KpaW, CBOIO
PoiuHy, CBOM $3bIK WU KYJbTypy, NPOULLIOE U
HacCTosllee MHOTOHAILMOHAJIbHOTO Hapo/a
Poccuy;

- LIEeHHOCTHOE OTHOLIEeHHEe K roCyJapCTBEHHbIM
CMMBOJIaM, MCTOPUYECKOMY U NPUPOJIHOMY]
HacJeul0, MaMsITHUKAM, TPaJMULMIM Hapo/0B
Poccuu, poctuxkeHusaMm Poccuun B Hayke,
HCKYCCTBE, CIOPTE, TEXHOJIOTUSIX U TPYAE;

- ujelHas yOeXJeHHOCTb, TOTOBHOCTb K
CIy>KEHUI0 U 3al[UTe OTeuecTBa,
OTBETCTBEHHOCTb 32 €ro CyAboy;

OCBOEHHbIe O00Y4YaIOUUMUCA MeXIpPeJMETHDIE
NOHATHS U YHUBepcaJ/ibHble y4eOHble JeUCTBUS
(peryiaiTUBHBIE, NO03HaBaTeJIbHbIE,
KOMMYHUKaTHUBHbIE);

- CmOCOOHOCTHP WX  MCIOJb30BaHHUSA B
NO3HABaTeJbHOM U COLMAJbHOU IMpPaKTHKe,
rOTOBHOCTb K CaMOCTOSITEJIbHOMY]
MJIAHUPOBAHUIO W OCYIIECTBJEHHIO Y4eOHOU

esiTeJIbHOCTH, opraHu3anuu y4e6HOro
COTPYAHUYECTBA c nejgaroruyecKuMu
pabOTHUKaMU U CBEPCTHUKAMHM, K y4acTHUIO B
MOCTPOEHUHU UHJWBUYaJbHOMN

o6pa3oBaTebHON TPAEKTOPUH;




- OBJIaleHUe HaBblKaMH y4e6HO-
M CC/IeI0BaTEebCKOM, IPOEKTHOW U COLlMA/IbHOU
neaTeJbHOCTH

OK 07 CoelicTBOBAThH
COXpAaHEHUIO OKpYXKalolei
Cpe/ibl, pecypcocheperKeHu1o,
NpUMEHSTb  3HaHUA 00
M3MEHEeHUH KJIMMaTa,
MPUHIIUIIBI OEepeIUBOTO

NpOoM3BOJACTBA, 3$PEKTUBHO
melicTBOBaTh B

qp63BquaﬁHbIX CUTyalHUAX

- He IPUHUMATb JAEeHCTBUSA, NPUHOCAILUE Bpes
OKpY:KawleH cpene;

yMeTb NPOTHO3UMpPOBATb HeO6JaronpusATHbIE
noc/ae[CTBUA
npeAlpUHUMaeMbIX JeUCTBUM, NpPeJoTBpallaTh

DKOJIOTUYECKHE

UX;

pacliMpUTh OMBIT JlesITeJIbHOCTU
9KOJIOTMYECKOW HallpaBJIEHHOCTH;

- pa3pabaTbiBaTh IJIaH pelleHUs NMPOGJeMBI C
y4eTOM aHa/ii3a UMEKIIUXCA MaTepUalbHbIX U
HeMaTepHaIbHbIX PeCYpPCOB;

- OCyLIeCTBJIATb lieJleHalpaBJeHHbI MOMCK
nepeHoca CpeACTB W CHOCOOOB JeHCTBUS B
npodeccuoHalbHYIO Cpeay;

- yMeTb NIePEeHOCUTb 3HAaHUSA B N03HABATEJbHYIO
M IPaKTHUYEeCKYI0 06J1aCTH KU3HeAesATeJbHOCTH;

- Ipe/iJlaraTh HOBbIe TPOEKTHI, OLEHUBATb UJIE€U C
MO3ULMU

NPaKTUYECKOU 3HAYUMOCTH;

HOBH3HBI, OPUTHMHAJIbBHOCTH,

- AaBaTb OLEHKY HOBbLIM CHTyallUAM, BHOCHTD

KOPPEKTHBLI B AeATeJIbHOCTD, OLI€EHHUBATD

COOTBETCTBHE PE3yJIbTATOB LEJIAM

- YMETb ONEPUPOBATb MOHATUAMU: QYHKLUS, HENPepbIBHAS
dyHKIMS, NpPOU3BOAHAs, MepBOoOpasHasi, oOmNpejeseHHbIN
WHTEerpaj; yMeTb HaXOJUTb MPOU3BOJHbIE 3JIEMEHTAPHbBIX|
GYHKLMH, UCIIOJIb3Ysl CIIPAaBOYHbIE MaTepHaJlbl; UCCIEI0BATh
B MpOCTeNIIHUX cay4asx OQYHKIMM HAa MOHOTOHHOCTb,
HAaXOJUTh HAaUOOJIbIIKE U HAaWMEHbIIMe 3HaYeHUs1 QYHKIUMT;
CTPOUTH rpad KU MHOT'OUJIEHOB C MCII0JIb30BaHUEM alNapaTal
MaTEMaTUYeCKOr0 aHa/iM3a; MPUMEHSATh NPOU3BOAHYI MpPU
pelleHUU  3ajad pewaThb

OPHUEHTHUPOBAHHBIEC 3d/la9YU HaA HaMOOJIbIINE U HauMEHbIIHe

Ha  JBHXEHHE, INPpaKTHKO-

3HAYECHH S, HAd HaXO0XJEeHHE IIYTH, CKOPOCTHU K YCKOPEHHUA,

yMeTb  ONepupoBaTh  MOHATHUSIMMU:
[pPOCTPAaHCTBe, MOJ00HBIE  QUTYpDI IPOCTPAHCTBE;
MCI0JIb30BaTh OTHOIIEHHWe IUIOIaJlell IMOBepXHOCTEW U
06beMOB I0ZI06HBIX QUTYP NPHU pelIeHUH 3a/1ay;

- yMeTb BbIYUCAATh FeOMeTPUYEeCKHe BeJIMUUHBI (JJIMHA, YTOJ,
MJ1011A/lb, 101 b
M3yyeHHble GOPMYJIbl U METO/bI

JABHUXXEeHHe B

B

06beM, IIOBEPXHOCTH), HCIOJIb3ys




[1K 4.4 IIpoBoauTh KOHTPOJIb Y|
aHaM3 ~ UHpopMamuu 00
pMyliecTBe U GUHAHCOBOM
[IOJIO)KeHUY OpraHU3allvy, ee
171aTeXXeCcrIoCOOHOCTH
ITOXO/THOCTH.
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-cOpMHUpPOBAHHOCTH IIPeJICTABJIEHUI O Mpolleccax U
SIBJIEHWSX, UMEIOIIUX BEpPOSTHOCTHBIA XapakTep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B PpeaJbHOM
MUpe, OCHOBHBIX IOHSATHSX 3JIeMEHTapHOM TeOpuu
BEpPOSITHOCTEM; YMEHUW HaxXOOWTb U OLeHUBATh
BEpOSITHOCTH HACTYIIJIEHUSI COOBITHM B ITPOCTEUIIHNX|
[MPaKTUYeCKUX CUTYyaLUsIX u OCHOBHBIE
XapaKTEepPUCTUKU CIIy4YalHbIX BeJIMYVH;

YMeTb BbIOMPATh NOAXOAAIIMNA U3YYeHHbIA METO/, JIJ1
pellleHUs 3a/ja4y, paclio3HaBaTh MaTeMaTU4yecKue GaKThl U
MaTeMaTU4YeCKHe MO/JieJIv B IPUPO/IHBIX U 001eCTBEHHbIX
SIBJIEHUSIX, B UCKYCCTBE; yMEeHUE NPUBOAUTH PUMEPHI
MaTeMaTUYeCKUX OTKPbITUN POCCUMCKON U MUPOBOU
MaTeMaTU4eCKOW HayKH.

- YyMeTb ONEepupoBaThb NOHATUSIMHU: CJAY4YaHUHBIA ONBIT U
c/ydaliHOe COOBbITHE, BEPOSATHOCTb CJAYYAaWHOrO COOBITHS;
YMeTb  BBIYUCJAATH
rpadpUyecKux MeTOJ0B; NPUMEHATb QOpPMYJIbl CJOXKEHUSA U

BEPOATHOCTDb C HCIIOJIb30BAHHUEM

YMHOXXEHHUSI BepOSATHOCTEW, KOMOMHATOpHble GaKTbhl U
bopMyJsibl NpU pellleHUM 3a/jay; OLleHHWBATb BePOSTHOCTH
co

BE€JIMYWHAMH; yYMEHHE€ IPHUBOJUTL IIPHUMeEpPhI

peasibHbIX  COOBITUH; 3HaKOMCTBO CJlyYaHbIMH
NpOsIBJIEHUS
3aKOHA OOJIBIIUX YUCEeJ B MNPUPOAHBIX U OOIIECTBEHHBIX

ABJIEHUAX




2. CTpyKTypa 4 coAeprKaHue 061e06pa30BaTeIbHON AUCIMIIIMHBI

2.1. 06'beM AUCLUMIIIMHBI M BUJbI Y4€OHOM PaGOThI

Buj yye6HOM pabOThI O6sem 8
yacax

06beM 00pa3oBaTe/JIbHOM NPOrpaMMbl AUCLUANLIAHBI 340

B T.4.

OcCHOBHOeE coaeprKaHue 278

B T. Y.:

TeopeTHUYeCcKoe 00yyeHHe 100

NpaKkTU4eCKre 3aHATHUS 184

IIpodeccnoHa/ILHO-OPUEHTHPOBAHHOE cojeprKaHue 56

(copepxaHve NPUKIAZHOTO MOAY.JIsA)

B T. Y.:

TeopeTHUYeCcKoe 00yyeHHe 0

NpaKTUYEeCKHE 3aHATHUSA 56

WHAUBUAYaIbHBIA NPOEKT HeT

[IpoMexyTO4YHasA aTTecTanusAa (3K3aMeH) 6




HaumeHoBaHue Coaep:xaHue y4eOHOro Mmarepuasia (OCHOBHOe U NpodeccCuoHa/IbHO- 06BbeM dopMmupyemsbie
pa3/esioB M TEM OpUEHTHPOBAHHOE), IA60pPaTOPHbIE U MPAKTUYECKHE 3aHATHUS, 4Yacos KOMIIETEHLIUU
NPUKJIAJHON MOAYJIb (IPH HAJTUYHH)
1 2 3 4
OcHoBHoOe coepkaHue
Pazpean 1. IloBTOpEHNE Kypca MaTeMATHKH OCHOBHOM HIKOJIbI 20 OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06
Tema 1.1. Hean u 3agaun | Cogep:xanue yueOHOro MaTepuaJia 2 OK-01, OK-02,
MaTeMaTUKH npu OK-03, OK-04,
OCBOEHHH OK-05, OK-06
CHeNHAJTbHOCTH 1 | ba3oBble 3HaHWS W yMEHHS TI0 MareMaTHKe B TPOPECCHOHATHHOW H B
MIOBCEJIHEBHOM JIeATEIbHOCTH.
IIpakTuyeckoe 3aHATHE 0
Tema 1.2. Yucaa wu | Coagep:xkanue yueOHOro MaTepuaJia 2 OK-01, OK-02,
BBLIYHCJICHUS. OK-03, OK-04,
Beipaxenus " OK-05, OK-06
npeodpa3zoBaHusi IlpakTuyeckoe 3ansitue 1 2 OK-01, OK-02
1 | JleiictBust  Hax  TOJOXHUTEIBHBIMA M OTPUIIATEIIHBIMH  YHCJIAMH, T11IK4.4
OOBIKHOBEHHBIMU U JIECATUYHBIMU Apo0siMu. J[eficTBUS co cTeneHsaMu, GopMyIabl
COKPAIIIEHHOTO0 YMHOXCHHUSI.
Tema 1.3. I'eomerpus Ha | Conep:kanue yueOHOro MaTepuasia 2 OK-01, OK-02,
IJIOCKOCTH OK-03, OK-04,
OK-05, OK-06
IIpakTHyeckoe 3aHATHE 2 2 OK-03, OK-04
1 | Buowl nrockux gueyp u ux niowaos. [1K4.4
Tpaxmuxo-opuenmupoganuvie 3a0a4u 8 Kypce 2eomMempuu Ha ni0CKOCMu
Tema 1.4. Ilpouentnsnie | Cogep:xanue yueOHOro MaTepHaJia 4 OK-01, OK-02,
BBLIYHCJICHUA OK-03, OK-04,
OK-05, OK-06
IMpakTnyeckoe 3ansaTue 3,4 4




1

[TpocTble MPOIEHTHI, pa3HbIe CIIOCOObI MX BHIYMCIICHHUS.

2

CrnokHBIC ITPOLICHTHI.

Tema 1.5. YpaBHenuss u | Conep:kanue yueOHOro MaTepuajia 2 OK-01, OK-02,
HepaBeHCTBa OK-03, OK-04,
OK-05, OK-06
IIpakTHYeckoe 3aHsiTHE 5 2
1 | Jiuneiinsie, kBagpaTHbIe, APOGHO-NHHEIHbIC YPABHEHHS H HEPABEHCTBA
Tema 1.6. Cucrems! | Coaep:kaHue yuedOHOr0o MaTepuasa 6 OK-01, OK-02,
YPABHEHUI1 U HEPABEHCTB OK-03, OK-04,
OK-05, OK-06
1 | CocoObl pemieHus cuCTeM JIMHEHHBIX ypaBHeHui. [lonsatus: matpuna 2x2 u
3x3, onpeaenuTesnb MaTPULIbL.
IIpakTHyeckoe 3ansitue 6,7 4
1 | Pemenue cucTeM JIMHEMHBIX YPABHEHUM METOJIOM MOJICTAHOBKH M CIIOKCHHEM.
2 | Bouucnenue onpeaenuresnei 2ro nopsaka.
Tema 1.7. Bxoagnoii | Conep:kanue yueOHOTo MaTepuaja 2 OK-01, OK-02,
KOHTPOJIb OK-03, OK-04,
OK-05, OK-06
IIpakTHyeckoe 3ansTue 8 2
1 | KonrponbHas pabota o Teme : «Boruncienus u npeoOpa3oBaHusi. Y paBHEHUS U
HEepaBeHCTBA. | eOMeTpHs Ha IMIIOCKOCTHY.
Pasnen 2. OcHoBbI TpUTOHOMeTpHHU. TpUroHomerpnyeckne GyHKIUH 40 OK-01, OK-02,
OK-03, OK-04,
OK-05
Tema 2.1. | Conepxanue y4yeOHOIro MaTepuasa 4 OK-01, OK-02,
Tpuronomerpuyeckue OK-03, OK-04,
GyHKIMH OK-05, OK-06
NPOU3BOJIbHOI0 yraa, | 1 | Paguannas wmepa yrina. IloBopoT TOukM BOKpYr Hayajga KOOpPJIUHAT.
yuciaa. Pagmannas w Omnpenenenne CUHyca, KOCHHYCa, TaHT€HCAa W KOTAHTeHCA. 3HAKU CHHYCA,
rpajaycHasi Mepa yria KOCHHYCa, TaHTeHCa M KOTAaHI'eHCAa I10 YETBEPTSAM. 3aBUCUMOCTh MEXKIY
CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAHT'€HCOM OJIHOTO W TOTO JK€ yIiia
IpakTuyeckoe 3ausitue 9 2




OnpeneneHue 3HAYEHWM CUHYca, KOCHHYCa, TaHI'€HCAa M KOTaHIE€Hca II0
EAMHUYHON OKPYXKHOCTH.

Tema 2.2 Copepxxanue yueOHOIro MaTepuasa OK-01, OK-02,
OcHOBHbBIE OK-03, OK-04,
TPUTOHOMETPHYeCKHUe OK-05
TOXKIECTBA. 1 | Tpuronomerpuueckue ToxxaecTsa. CUHYC, KOCUHYC, TAHI'€HC U KOTAaHI€HC yIJIOB
®opmy.Jibl IPUBEICHUSA o ¥ - 0. DopMyJIbl IPUBEACHUS.
IIpakTuyeckoe 3ansitue 10
1 | IlpuMeHeHNe TPHrOHOMETPHUYECKUX JOXK/ICCTB IPH PELICHHH 33124
Tema 2.3 Copaepxxanue y4yeOHOIro MaTepuasa OK-01, OK-02,
CuHyC, KOCHHYC, TAHTE€HC OK-03, OK-04,
CYMMBbI H Pa3HOCTH JIBYX OK-05, OK-06
yIJIOB 1 | Cymma u pazHocTh cuHycoB. CyMMa M pa3HOCTh KOCUHYCOB.
Cunyc U KOCHHYC CuHyc 1 KOocuHYC JBOMHOrO yria. @opMyJibl IOJIOBUHHOIO yIJla
JABOWHHOIO yria. [TpeoOpa3oBaHusi CyMMbl TPUTOHOMETPUUYECKUX (PYHKIUI B IpOU3BEACHUE U
®opMyJibl NOJOBHHHOIO IIPOM3BEACHUS B CYMMY.
yria BeipaxxeHue TpUroHOMeTpHUYECKUX (YHKIMH Yepe3 TaHTEHC IO0JIOBUHHOTO
aprymenTa. [IpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPUIECKHUX BBIPAKCHHUN
IIpakTnyeckoe 3ansiTue 11,1213
1 | [Ipumenenue GpopmMysa CyMMBbI U Pa3HOCTU TPUTOHOMETPUUYECKUX (PYHKIIHH.
2 | BolpaxxeHue TpPUTOHOMETPUYECKUX (YHKIMI dYepe3 TaHTeHC IOJOBUHHOIO
apryMeHra.
3 | IIpeobpazoBaHus NPOCTEHIIMX TPUTOHOMETPHUUECKUX BbIPAKEHUHN
Tema 2.4 Copepxanue yueOHOro MmaTrepuasa OK-01, OK-02,
DyHKIUM, UX CBOMCTBA. OK-03, OK-04,
Cnoco0blI 3ajaHus OK-05
pynxuumii 1 | OGnacte onpeneneHus M MHOXKECTBO 3HaueHUM ¢yHkuil. YETHOCTH,
HEUETHOCTb, NepUoAn4HOCTh GyHKIMN. CriocoObl 3a1aHus GyHKIUN
IIpakTHYeckoe 3aHATHE
Tema 2.5 Coaep:xanue yueOHOro MaTepuaJia OK-01, OK-02,
OK-03, OK-04,

OK-05




Tpuronomerpnueckne
GyHKUMM, MX CBOIMCTBA H
rpaguxku

OO6nactp ompeneneHusi W MHOXKECTBO 3HAUCHHH TPUTOHOMETPUYECKUX
¢Gynkmmii. YETHOCTh, HEYETHOCTh, NEPHOMUYHOCTH TPUTOHOMETPUUYECKUX
¢ynkuuii. CBolicTBa U rpaguku PYHKIMHA y = COSX, Y = sinx, y = tgX, y = ctgx.

IIpakTnyeckoe 3ansiTue

Tema 2.6 Copaepxxanue yueOHOIro MaTepuasa OK-01, OK-02,
IIpeoGpa3oBanue OK-03, OK-04,
rpaduxon OK-05
TPUTOHOMETPHYECKUX IIpakTuyeckoe 3ansaTuels.
byHKkuui 1 Cxate U  pacTsbkeHue TpaHuKOB  TPUTOHOMETPUYECKUX  (DYHKIUH.
[IpeobOpaszoBanue rpaduKOB TPUTOHOMETPUIECKHUX (PYHKITHIA
Tema 2.7 Copaepxxanue yueOHOro MaTepuasa OK-01, OK-02,
Onucanmne OK-03, OK-04,
NPOU3BOJACTBEHHbIX OK-05
npoueccos ¢ mnomoumsnio | Ilpakruyeckoe 3ansitue 15,16. OK-03, OK-04
rpadgukoB pyHKUUA 1 | Hcnonvzosanue ceoticme mpuconomempuieckux QyHKyuti 8 npo@heccuoHaIbHbIX [1K4.4
3adayax
2 | Hcnonvzosanue c6olicme mpuecoHoMempudecKux YHKyuil 6 npogeccuoHanbHbix
3adavax
Tema 2.8 Coaep:xxanue yueOHOro MaTepuaJia OK-01, OK-02,
Oo0partHble OK-03, OK-04,
TPUTOHOMETPHYECKHUe OK-05
pynkuun 1 ‘ OO6patHbie TpuronoMerpuueckue GyHkimu. Mx cBoiicTBa u rpaduku
IlpakTH4Yeckoe 3aHATHE
Tema 2.9 | Copepxxanue ydyeOHOIo MaTepuasa OK-01, OK-02,
Tpuronomerpnueckne OK-03, OK-04,
ypaBHEHHA " OK-05, OK-06
HEepaBeHCTBAa 1 | YpaBHeHue cos X = a. YpaBHEHHUE sin X = a. YpaBHEHuUe tg X = a, ctg X = a.

Pemenne TpUrOHOMETPUYECKUX YPABHEHWN OCHOBHBIX THUIIOB: IPOCTEHIINE
TPUTOHOMETPUYECKUE YPAaBHEHMs, CBOIAIIMECS K KBaJIpaTHBIM, pELIacMble
Pa3I0KEHUEM Ha MHOKUTENH, OHOPOIHBIE.

[Ipocreiiline TPUrOHOMETPUYECKUE HEPABEHCTBA

IIpakTuyeckoe 3ansaTue 17,18,19.




1

Pemenne TPUTOHOMCTPHUYCCKUX ypaBHeHI/Iﬁ CBCACHUCM K KBaIPATHBIM.

2 | Pemienue TpUroHOMETpUYECKUX YPaBHEHUHN Pa3ioKeHHEM Ha MHOKUTEIH.
3 | Pemienue oJHOPOAHBIX TPUTOHOMETPUUYECKUX YPAaBHEHUH.
Tema 2.10 Coaep:xanue yueOHOIro MaTepHuaJia 2 OK-01, OK-02,
CucreMnl OK-03, OK-04,
TPUTOHOMETPHYECKHX OK-05, OK-06
YPaBHeHHUil IIpakTuyeckoe 3ansaTue 20 2
1 ‘ CucreMbl IPOCTEHIINX TPUTOHOMETPUYECKUX YPAaBHEHUH
Tema 2.11 Coaep:xxanue yueOHOro MaTepuaJia 2 OK-01, OK-02,
Pemrenue 3a1a4. OCHOBBI OK-03, OK-04,
TPUTOHOMETPHH. OK-05, OK-06
Tpuronomerpnueckne IIpakTnyeckoe 3ansaTue 21 2
¢byHKuuu. 1 | KonrponpHas pabora mo Teme «[Ipeobpa3oBaHue TPUTOHOMETPHUCCKHUX
BBIPAKECHMI. PenmieHne TpUroHOMETPUYECKUX YPAaBHEHUN M HEPABEHCTB B TOM
YHCIIE C UCIIOJIb30BAHUEM CBOMCTB (YHKIIMID.
Pa3nen 3. IIpousBoaHasi pyHKINH, e TPUMEHEHUE 40 OK-01, OK-03,
OK-04, OK-06,
OK-07
Tema 3.1 Coaep:xxanue yueOHOro MaTepuaJia 2 OK-01, OK-03,
Ilonsitve TNPOU3BOAHOI. OK-04, OK-06,
®opmyJsibl ¥ NpaBUWIIA OK-07
auddepenuupoBanus 1 | Onpenenenre YUCIOBOM MOCIEOBATEIHLHOCTH U CITOCOOKI ee 3a1anusi. CBoicTBa
YHCIIOBBIX MTOCIIE0BAaTENbHOCTEN. OlpeieseHre Ipeelia MocIe 10BaTeIbHOCTH.
Brruucnenune mpenenoB  mocienoBarenbHocTed. [lpemen  gyHkmuum  Ha
6eckoHeuHoctu. Ilpenen ¢ynkunm B Touke. Ilpupamenue aprymeHra.
[Tpupamenne ¢yHKuMu. 3amaun, MPUBOJAUINE K MOHITUIO MPOU3BOJHOM.
Onpenenenne Npou3BoIHON. AITOPUTM OTBICKaHUS IPOU3BOAHOMN
[IpakTHyecKkoe 3aHATHE 0
Tema 3.2 Coaep:xanue yueOHOro MaTepuaJia 6 OK-01, OK-03,
IIpousBoaHbie  CyMMBI, OK-04, OK-06,
Pa3HOCTH NMPOU3BeIeHUs, OK-07
4acTHOIO IIpakTnyeckoe 3ausitue 22, 23, 24. 6




1 | @opmyisl quddepeHpoBaHus.

2 | IlpaBuna nuddepeHnmpoBaHusl.

3 | Boruncnenue npou3BOIHBIX (QYHKIMH.

Tema 3.3 Coaep:xanue yueOHOIro MaTepHaJia OK-01, OK-03,
IIpousBoaHbIe OK-04, OK-06,
TPUTOHOMETPHYECKHX OK-07
¢ynkumii. IlpousBoanas | 1 | [IpousBojgHas TpUrOHOMETpUYeCKUX  GyHKIMA. OmnpenelieHne  CI0XKHOU
CI0KHOM (PYHKIMH ¢dbynkuuu. [IponsBoaHas ClI0KHOW (HYHKIIHH.
IIpakTHyeckoe 3anaTue 25,26.
1 | Beuucienue Npou3BOAHON TPUTOHOMETPUUYECKUX (PYHKIIMH.
2 | BerunciieHue npon3BOTHOM CIIOXKHBIX (DYHKITHI.
Tema 3.4 Copneprxanue yueOHOIro MaTepuasa OK-01, OK-03,
IlonsiTne 0 OK-04, OK-06,
HeNpepbIBHOCTH OK-07
pyHkumnu. Meron | [IpakTuueckoe 3ansaTue 27.
HHTEPBAJI0B 1 \ AJNTOpUTM pellleHUs] HEPaBEHCTB METOJIOM MHTEpBaoB. Penienue 3anad.
Tema 3.5 Copaepxxanue ydyeOHOro MaTepuasa OK-01, OK-03,
I'eomeTpuueckuni " OK-04, OK-06,
puznyeckmii CMBICJT OK-07
NPOU3BOIHOH 1 | 'eomeTpuyeckuii CMBICI NPOU3BOJHOM (YHKIMM — YriIoBOH KO3(p(UIMEHT
KacaTeJbHOM K rpaduKy QYHKIMH B TOUKE. Y paBHEHHE KacaTeIbHOU K rpaduky
GyHKLIUH.
IIpakTHyeckoe 3ansaTHe 28
1 | Anroputm cocTaBiieHUs! ypaBHEHUs KacaTeslbHOM K rpaduky ¢pyHkuun y=f(x).
Pemenne 3amau.
Tema 3.6 Coaep:xanue yueOHOro MaTepuaJia OK-01, OK-03,
dusndecKkuii CMBICJI OK-04, OK-06,
NPOU3BOIHOMH B OK-07
npogecCHOHAIBHBIX IIpakTnyeckoe 3ansaTue 29
3azavax 1 | ®usnueckuil (MeXaHMUECKUI) CMBICI TPOU3BOIHONW — MIHOBEHHAs CKOPOCTh B

MOMEHT BpemeHH t: v =S’ (t)




Tema 3.7 Conep:xaHue yueOHOro MaTepuasa OK-01, OK-03,
MOHOTOHHOCTEH OK-04, OK-06,
pyHKIMH. Touku OK-07
IKCTpeMyMa 1 | Bo3pacranue u yObiBaHue (pyHKIIMH, COOTBETCTBHUE BO3pACTaHUS U YOBIBAHUS
¢yHKuMu 3HaKy Tpou3BOAHOW. IloHsATHE MPOM3BOAHON BBHICHIETO MOPSIKA,
COOTBETCTBHUE 3HAKa BTOPOI MPON3BOAHOMN BBIMYKIOCTH (BOTHYTOCTH) (PyHKIIUN
Ha OTpe3Ke. 3a7au Ha MAaKCUMYM B MUHUMYM. [[OHSTHE aCUMITOTHI, CIIOCOOBI
ux onpenenenus. JIpoOHo-nunenHas hyHKIMs
IIpakTnyeckoe 3anstue 30.
1 | Anroput™m uccienoBanusi (YHKIUU U TOCTPOEHHUS €€ rpaduka ¢ MOMOIIBIO
Ipou3BOHOM. Pemenne 3aaau.
Tema 3.8 Conep:xanue yueOHOro MaTepuaJia OK-01, OK-03,
HccnenoBanue pynkumii OK-04, OK-06,
U NOCTpPOeHMe rpadpukon OK-07
IIpakTuyeckoe 3ansaTue 31, 32.
1 | MccnenoBanue (yHKIIMM HA MOHOTOHHOCTB M ITOCTPOEHHE IPpaMKOB.
2 | VccnenoBanue GyHKIIMUM HA MOHOTOHHOCTB M TIOCTPOEHHUE TPahuKOB.
Tema 3.9 Hauotoabmee u | Cogep:xxanue yueOHOro MaTepuaJia OK-01, OK-03,
HAaNMeHbIIlee 3HAYeHHS OK-04, OK-06,
GyHKIMH OK-07
IIpakTHyeckoe 3ansiTue 33.
1 | HaxoxneHnue HauOOJIBIIET0 M HAUMEHBIIEro 3HAaYeHUN (DYHKIIHM, TOCTPOCHUE
rpa@uKkoB MHOTOUYJICHOB C MCIOJIb30BAaHUEM ammapara MaTeMaTH4YeCKOTro
aHaym3a.
Tema 3.10 Copaepxxanue ydyeOHOIro MaTepuasa OK-01, OK-03,
Haxoxaenne OK-04, OK-06,
ONTUMAJIbHOTO OK-07
pesyabrara ¢ nmomounio | [lpakrnyeckoe 3ansaTue 34,35,36. OK-03, OK-04
NPOM3BOAHOM B | 1 | Haumenvuiee u naubonvuuee snayenue GyHkyuu. I1K4.4
NPaKTHYECKHUX 3afa4ax | 2 | Haumenvuee u Hauboabuiee 3HayeHue yHKyuu.
3 | Haumenvuiee u naubonvuiee sHaueHue yHKyuu.




Tema 3.11 Copaepxxanue yueOHOIro MaTepuasa 2 OK-01, OK-02,
Pewrenue 3aaad. OK-03, OK-04,
IIpousBoanas (QpyHkuuH, OK-05, OK-06
ee IpUMEHEeHue. IIpakTHyeckoe 3ansaTue 37 2
1 | KonrponbHas pabora mo teme: «DopMynbl U mpaBuia JuQQepeHIIMpOBaHUS.
UccnenoBanme (QyHKIUKA ¢ TOMOIIBI0 Tpou3BogHOW. Hawmbonpimiee wu
HaMMEHBIIIee 3HAYCHUS PYHKITUNY.
Paznen 4. IlepBooOpa3nas pyHk UM, ee NPUMEHEHHUE 14 OK-01, OK-03,
OK-04, OK-06,
OK-07
Tema 4.1 Conep:xaHue yuedOHOro MaTepuasa 2 OK-01, OK-03,
IlepBooOpa3nas OK-04, OK-06,
pyHKIMH. IpaBuiaa OK-07
HAXO0KIEeHUS 1 | 3amava 0 BOCCTaHOBJICHUH 3aKOHA JABMIKCHUS 110 U3BECTHOM cKOopocTH. [loHsATHE
NepBO0OpPa3HBIX uHTEerprupoBaHus. O3HaKOMIICHHE C TIOHSATHEM HHTETpaia U IepBo0Opa3HON st
dbyukun y=f(x). Pemenue 3a1au Ha cBS3b EPBOOOPA3HOI U €€ MPOU3BOIHOM,
BBIYHCIICHHE TepBOoOOpa3HON uisi gaHHOW ¢GyHkumu. Tabmuna dopmyn nms
HaXO0KJIeHUs epBooOpa3HbIX. M3yueHue mpaBusa BEIYMCICHHS IEPBOOOpa3HOM.
IIpakTHyecKoe 3aHATHE 0
Tema 4.2 Conep:xaHue yuedOHOro MaTepuasa 2 OK-01, OK-03,
IInomann OK-04, OK-06,
KPHUBOJIUHEIHOI OK-07
Tpaneuuu. ®opmyJa | [IpakTuyeckoe 3ansaTue 38 2
Heiorona — JleiiGHuna 1 | 3amauu, MPUBOIAIIKME K TIOHATHIO OINPEIEIEHHOTO HHTETpaia — O BBIYUCIEHUN
IUIOINAAM KPUBOJMHEWHOW Tpamenuu, O TMepeMelleHud Touku. [lonsarue
OIIPEACIIEHHOIO MHTErpasa. 'eomeTrpuueckuit u  (u3MUeckuii  cMbICI
onpenenenHoro uaterpaita. @opmyna Hetotona— JleitOnuia
Tema 4.3 Conep:xaHue y4edOHOro MaTepuaa 2 OK-01, OK-03,
Heonpenesnennslii " OK-04, OK-06,
onpeeJeHHbII OK-07
HHTErpaJbl IIpakTuueckoe 3ansitue 39 2

1 ‘ [TonsiTHe HEONpEIeIEHHOTO HTErpaja




Tema 4.4 Conep:xaHue yueOHOIo MaTepuasa 2 OK-01, OK-03,
IlousiTHe 00 OK-04, OK-06,
onpeaeJieHHOM OK-07
uHTerpase Kak miomaam | [Ipakrudeckoe 3ansaTue 40 2
KPHBOJIHHEHON 1 | I'eomeTpuyecKuii CMBICI ONPECICHHOTO UHTETPaJIa.
Tpaneuuu
Tema 4.5 Copaepxxanue yueOHOIro MaTepuasa 4 OK-01, OK-03,
OnpenesieHHbIH OK-04, OK-06,
HHTErpaJj B 'KU3HH OK-07
IIpakTuyeckoe 3anaTue 41,42, 4 OK-03, OK-04
1 | I'eomempuueckuii cmvicn onpeodenennoco ummeepana. Popmyra Hvromona - [1K4.4
Jletionuya.
2 | Pewenue 3aoau na npumenenue umnmeepana OJid 6bIYUCIEHUA DUIUYECKUX
seuYUn U niowaoetl
Tema 4.6 Conep:xanue yueOHOro MaTepuaJia 2 OK-01, OK-02,
Pemenue 3a;ad. OK-03, OK-04,
IlepBooGpa3nasn OK-05, OK-06
byHxkuumn, ee | [IpakTuueckoe 3ansitue 43 2
NpPHUMEHeHHue 1 | KonrponsHas pabGora mno Teme: «llepBooOpasnas ¢ynkuuu. [IpaBuna
HaXOXKJeHHS IepBoo0pasHbiX. Ee mpumenenuey.
Paspea S. Crenenu u kopHu. CTteneHHas PyHKIHA 18 OK-01, OK-02,
OK-03, OK-05,
OK-07
Tema 5.1 Copaepxxanue ydyeOHOIro MaTepuasa 4 OK-01, OK-02,
Crenennas ¢pyHkuus, ee OK-03, OK-05,
cBoiicTBa OK-07
1 | IloHsATHE KOpPHS N-OH CTENEHU U3 AEHCTBUTEIBHOrO yncia. CBoicTBa KOPHS n-
oii crenenn. ®yHKuMN y = VX UX CBOHCTBA U TpadHKH.
IIpakTHyeckoe 3ansTue 44 2

1 ‘ CaolicTBa KOpHs n-oi cTeneHu. Penienue 3aaad.




Tema 5.2 Copaepxxanue yueOHOIo MaTepuasa 4 OK-01, OK-02,
IIpeoopa3oBanue OK-03, OK-05,
BBIPAKEHHH C KOPHAMH OK-07
N-oii cTeneHn [IpakTuyeckoe 3ansaTue 45,46. 4
1 | IIpeoOpa3oBanue HppaLOHAJIbHBIX BHIPAXKEHUI
2 | IIpeoOpa3oBaHue UppaLMOHAIBHBIX BBIPAKEHHUH
Tema 5.3 Coaep:xanue yueOHOIro MaTepHaJia 2 OK-01, OK-02,
CBoiicTBa CcTemEeHH ¢ OK-03, OK-05,
PalMOHAJIBLHBIM ]| OK-07
AeHCTBUTEJIbHBIM 1 | [lonsTne creneHu ¢ JOOBIM palMOHANbHBIM IOKa3aTeneM. CTelneHHbIe
NOKa3aTeJAMH (GyYHKIIMH, UX CBOWCTBA U rpauKu
IIpakTHYecKoe 3aHATHE 0
Tema 5.4 Coaep:xxanue yueOHOro MaTepuaJia 6 OK-01, OK-02,
Pemenue OK-03, OK-05,
HPPAIHOHATBHBIX OK-07
yYpaBHeHMi M HepaBeHCTB | 1 | PaBHOCHIBHOCTh MpPpAllMOHAIBHBIX YpaBHEHHH W HEPaBEHCTB. MeTOIbsl X
pemienusi. Perenue uppalmoHanbHbIX YPaBHEHUI U HEPAaBEHCTB.
IIpakTnyeckoe 3anstue 47,48. 4
1 | Pemenue uppaiyioHaJIbHBIX YpPaBHEHHH.
2 | PemieHnue uppanmoHaibHbIX HEPABEHCTB.
Tema 5.5 Conep:xxanue yueOHOro MaTepuaJia 2 OK-01, OK-02,
CreneHn M  KOpPHH. OK-03, OK-05,
Crenennas pyHKuus OK-07
IIpakTHyeckoe 3ansiTue 49 2
1 | KoutponsHas pabGota 1o Teme: «OrmpeaeneHue CTeneHHOW (QyHKIH.
Vcnionb30BaHuE €e CBOMCTB MPH pEIICHUH YpPaBHEHUI U HEPABEHCTBY.
Pa3nen 6. IMoka3zaTtenbHas GyHKIUS 18 OK-01, OK-02,
OK-03, OK-05,
OK-07
Tema 6.1 Conep:xanue yueOHOro MaTepuaJia 4 OK-01, OK-02,
OK-03, OK-05,

OK-07




Iloka3zaTeanHas
bynxkumus, ee cBoiicTBa

CreneHb ¢ NIpPOM3BOJIBHBIM JIEHCTBUTENBHBIM IOKazareneMm. OnpeneneHue
nokasarenbHOM (yHKUMH, ee cBoiictBa u rpaduk. IIpeoOpazoBanue
UPPALMOHATIBHBIX BBIPAKEHUN. 3HAKOMCTBO C NPUMEHEHUEM I10Ka3aTeIbHOU

GyHKIINH.

IIpakTnyeckoe 3ansitue 50. 2
1 | Penienue nokaszaresbHbIX YpaBHEHUHN (PYHKIMOHAIBHO-TPa(UIECKUM METOAO0M
Tema 6.2 Copepxxanue yueOHOIro MaTepuasa 8 OK-01, OK-02,
PemeHue OK-03, OK-05,
MOKA3aTeIbHBIX OK-07
ypaBHeHHﬁ U HEPABEHCTB HpaKaneCKoe sausaTue 51,52,53,54. 8
1 | Pemenue noka3aTesbHbIX YPaBHEHHH METOJOM YpaBHUBAHUS IMOKa3aTesei
2 | Pemenune mokaszaTesbHBIX YpaBHEHUI METOIOM BBEACHHUSI HOBOM MepeMeHHON
3 | Pemenue nokaszarenbHbIX YpaBHEHUH (YHKIMOHAIBHO-TPAQUUECKUM METOJOM
4 | PemeHue noka3areibHbIX HEPABEHCTB
Tema 6.3 Coaep:xxanue yueOHOro MaTepuaJia 4 OK-01, OK-02,
Cucrembl OK-03, OK-05,
OKa3aTeJIbHBIX OK-07
ypaBHeHHuii IIpakTuyeckoe 3ansaTue 55, 56 4
1 | Pewienue cucreM noka3aTesbHbIX YpaBHEHUN
2 | Penienue nmokaszaresnbHbIX HEPABEHCTB
Tema 6.4 Copaepxxanue ydyeOHOro MaTepuasa 2 OK-01, OK-02,
Pemenue 3ajau4. OK-03, OK-05,
Moka3aTeabHas OK-07
PyHKums IIpakTHyeckoe 3ansiTHe 57 2
1 | KonrponbHas padora o teme: «PelieHne noka3aTelbHbIX YPaBHEHUN METOJIOM
ypaBHHMBaHHMS [MOKAa3aTeJIed 1 METOJ0OM BBEJCHUS HOBOM NEpEMEHHON. Pemenue
MOKAa3aTeIbHbIX HEPABEHCTBY.
Pazgen 7. Jlorapugmsl. JJorapupmudeckas GyHkuus 30 OK-01, OK-02,
OK-03, OK-05,

OK-07




Tema 7.1 Copaepxxanue yueOHOIo MaTepuasa OK-01, OK-02,
Jlorapugm qypcaa. OK-03, OK-05,
JlecsiTHYH b1 " OK-07
HATYPAJIbHBII 1 | Jlorapudm yncna. JlecaTuuHbIN 1 HATYPAIBHBIN JOTapU(GMBI, YHUCTIO €
Jorapu(mbl, YUCJIO0 € IIpakTHyeckoe 3ansaTHe 58

1 | Boruncnenue gorapudma 4ucia no onpeeieHuo
Tema 7.2 Coaep:xanue yueOHOIro MaTepHaJia OK-01, OK-02,
CpoiicTBa Jorapupmos. OK-03, OK-05,
Onepauus OK-07
Jorapu(pMupoBaHus 1 ‘ Caotictsa siorapudmoB. Oneparus JIorapuhMHUPOBaAHUS.

IIpakTHyeckoe 3ansitue 59,60

1 | CgoiictBa jorapudmos. Pemenne 3agau.

2 | Oneparnus norapudmupoBanus. Perenue 3amad.
Tema 7.3 Coaep:xanue yueOHOro MaTepuaJia OK-01, OK-02,
Jlorapudmuyeckas OK-03, OK-05,
¢yuxkumus, ee cBoiicTBa OK-07

1 | Jlorapugmuueckasi QyHKIHUS U €€ CBOHCTBA

IIpakTHyeckoe 3ansiTHe 61

1 ‘ [Toctpoenue rpaduka Jsorapu@mMuueckor GyHKIIHH.
Tema 7.4 Coaep:xxanue yueOHOro MaTepuaJia OK-01, OK-02,
Pemenne OK-03, OK-05,
JorapupMHUYeCKHX OK-07

YPaBHEHHI U HEPABEHCTB

1 | [HonsTue norapupmuueckoro ypaBueHnus. Onepanus NOTEHIUPOBAHHUS.

Tpu  OCHOBHBIX  MeTOJa  pelleHHs  JIorapu(MUYECKUX  ypaBHEHUI:
(GyHKIIMOHAIbHO-TpaUUeCKui, METOJ MOTEHLUUPOBAHUSA, METOJl BBEICHUS
HOBOH IIEPEMEHHOM.

Jlorapudmudeckue HepaBeHCTBA

IIpakTuyeckoe 3ansaTue 62,63,64.

1 | Pemuenne norapugmuueckux ypaBHEHUH  (QYHKIIMOHAIbHO-TpadUYECKUM
METOA0M

N

Pemenue gorapuMuyueckux ypaBHEHHM METOI0M OTEHIIMPOBAHUS

3 | Pemenne norapudMuuecKuX ypaBHEHHA METOIOM BBEICHHS HOBOH IIEPEMEHHOM




Tema 7.5 Copaepxxanue yueOHOIo MaTepuasa 2 OK-01, OK-02,
Cucremsl OK-03, OK-05,
JOrapu(pMu4IecKuX OK-07
YPaBHeHHUil IIpakTHYeckoe 3aHsiTHE 65 2
1 | Anroput™m pemieHust CHCTEMbl ypaBHEHHH. PaBHOCUIBHOCTD JIOTapu(pMUIECKUX
yYpaBHEHHIA U HEPABCHCTB
Tema 7.6 Copepxxanue yueOHOIro MaTepuasa 4 OK-01, OK-02,
Jlorapudmsl B npupoje u OK-03, OK-05,
TeXHUKE OK-07
IIpakTHyeckoe 3ansaTue 66,67. 4 OK-03, OK-04
1 | Ilpumenenue nocapugma. [1K4.4
2 | Jloeapugpmuueckasn cnupanv 6 npupoode. Ee mamemamuueckue ceoticmsa
Tema 7.7 Coaep:xxanue yueOHOro MaTepuaJia 2 OK-01, OK-02,
Pemenne 3a71a4. OK-03, OK-05,
Jlorapugmesl. OK-07
Jlorapupmuueckas IIpakTuyeckoe 3ansaTHe 638 2
$yHkuus 1 | KonrponbHas pabora mo Tteme: «Jlorapupmuueckas ¢ynkuus. Pernenue
IPOCTEHIINX JIOTApU(PMUUECKHX YPABHEHUI».
Pazgean 8. YpaBHeHHUsI H HEPAaBEHCTBA 28 OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07
Tema 8.1 Coaep:xxanue yueOHOro MaTepuaJia 4 OK-01, OK-02,
PaBHOCHMJIBHOCTD OK-03, OK-04,
ypPaBHEeHUit u OK-05, OK-06,
HEePABEHCTB. Oo0wmmue OK-07

METO/bI PCHICHUSA

1 | PaBHOCMIIBHOCTD ypaBHEHUH U HepaBeHCTB. Ompenenenus. OCHOBHbIE TEOPEMbI
PaBHOCUJIBHBIX MIEpeX0/jaX B YPaBHEHUSAX U HEPABEHCTBAX.

OOmue MeToabl pelleHHs YpaBHEHUM: IMepexoi] OT paBeHCTBAa (YHKLUUH K
pPaBEHCTBY apryMEHTOB JUIsi MOHOTOHHBIX (YHKIMI, METOJ pa3ioXKeHUs Ha
MHOXHTEIH, METOJ BBEACHUS HOBOM NEpEeMEHHOH, (yHKIHOHAIBHO-
rpaduyecKkuil METoJ




IIpakTHyeckoe 3ansTue 69

1 | Pemenue ypaBHeHHMH M HEPABEHCTB METOAAMHU PA3JIOKEHMS HA MHOXUTEIU U
BBE/ICHUS] HOBOW IIEPEMEHHOM.

Tema 8.2 Coaep:xanue yueOHOro MaTepuaJia OK-01, OK-02,
I'papuueckmii MeToq OK-03, OK-04,
pelleHHsi  ypaBHEHHMI, OK-05, OK-06,
HepaBeHCTB OK-07
IIpakTuyeckoe 3ansitue 70,71
1 | O0mme MeTonbl pelIeHUsT HEPaBEHCTB: IEPeXoa OT CpPaBHEHHUS 3HAYCHUH
GyHKIMI K CpaBHEHHUIO 3HAYEHUH apryMEHTOB [ MOHOTOHHBIX (DYHKIIHIA,
METOJ HHTEPBAIOB, (PYHKIIMOHAIbHO-TPahUIECKUN METO/I.
2 | 'padmueckuii METOI pelICHUsI YPAaBHEHUH M HEPABEHCTB
Tema 8.3 Coaep:xxanue yueOHOro MaTepuaJia OK-01, OK-02,
YpaBHenus n OK-03, OK-04,
HepaBeHCTBA ¢ MOAYJIeM OK-05, OK-06,
OK-07
1 | Onpenenenne Mmonyns. Packpeitne Monyis mo ompeneneHuto. Ilpumenenue
PaBHOCHIIBHBIX MIEPEXOI0B B OINPECIICHHBIX THIIAX YPABHEHUH W HEPABEHCTB C
MOJyJIeM
IIpakTHyeckoe 3ausTHE 72
1 | Npocreiimue ypaBHeHHs i HEPABEHCTBA C MOYIIEM.
Tema 8.4 Copaepxxanue yyeOHOro MaTepuasa OK-01, OK-02,
YpaBHenus " OK-03, OK-04,
HepaBeHCTBa c OK-05, OK-06,
napamMeTpamu OK-07
1 | 3nakomctBO ¢ mapamerpoM. Ilpocreiimiue ypaBHEHHS U HEpPAaBEHCTBA C
napaMeTpoM
IIpakTuyeckoe 3ansaTue 73,74.
1 | Hpocreiimue ypaBHenus ¢ napamerpoM. Pemrenue 3a1au.
2 \ [Ipocreiimme HepaBeHCTBaA C MapaMeTpoMm. Pemenue 3anad.
Tema 8.5 Coaep:xanue yueOHOro MaTepuaJia OK-01, OK-02,

OK-03, OK-04,




CocraBiieHue U pellieHue OK-05, OK-06,
npogeccHOHATbHBIX OK-07
3agay c noMoubo | [lpakTuyeckoe 3ansatue 75,76,77,78. 8 OK-03, OK-04
ypaBHeHui 1 | Pewernue mexcmoswvix 3a0a4 npoghecCUOHAIbHO2O COOEPICAHUSL [1K4.4

2 | Pewenue mekcmosbix 3a0ay npo@ecCuoHaibHO20 CO0ePHCAHUSL

3 | Pewenue mekcmogwix 3a0a4 NpoghecCuoHanibH020 COO0epHCaAHUs

4 | Pewenue mekcmoswix 3a0ay npopheccuoHaibHO20 CO0epHCAHUS
Tema 8.6 Coaep:xanue yueOHOIro MaTepuaJia 2 OK-01, OK-02,
Pemenue 3aja4. OK-03, OK-04,
YpaBHenus " OK-05, OK-06,
HepaBeHCTBA OK-07

IIpakTuyeckoe 3ansaTue 79. 2

1 | OGmue MeToabl pelieHusl ypaBHEHUN. Y paBHEHHS U HEPABEHCTBA C MOAYJIEM U

C TapaMeTpaMu
Pa3znen 9 IIpsiMmble ¥ MJI0CKOCTH B IPOCTPAHCTBE 20 OK-01, OK-04,
OK-06, OK-07
Tema 9.1. Copaepxxanue ydyeOHOro MaTepuasa 2 OK-01, OK-04,
OcHoBHbBIE NOHSTHSA OK-06, OK-07
CTEepPEeOMEeTPHH. 1 | Ilpenmer crepeomerpuu. OCHOBHBIE TOHSTHS (TOYKA, TpsMasi, TJIOCKOCTH,
PacnoJio:kenue NpsMbIX npoctpancTBO). OCHOBHBIE aKCHOMBI —cTepeomerpuu. [lepecekaroriuecs,
" IIOCKOCTeH napajuleibHble W CKpelIMBaromuecs npsmeie. [Ipu3Hak ©u  CBOMCTBO
CKpEIMBAIIUXCS TpIMbIX. OCHOBHBIE POCTPAHCTBEHHBIE (DUTYPBHI.

IIpakTHyeckoe 3aHATHE 0
Tema 9.2. Copepxanue yueOHOro MmaTrepmuasa 6 OK-01, OK-04,
TapajieabHoOCTh OK-06, OK-07
npsambix, npamoii m | 1 | [lapamnensueie npsmas u miockocts. Onpenenenue. Ilpusnak. Cpoiictsa (¢

IJIOCKOCTH, IJIOCKOCTEM

JTI0Ka3aTeIbCTBOM).
[TapamienpHple  MIOCKOCTH.
JI0Ka3aTeIbCTBOM).

Terpasap u ero aneMeHtsl. Ilapamnenenunen m ero snemeHThl. CBoMCTBa
IIPOTUBOINOJIOXKHBIX TpaHel U AuaroHajiei napaienenumnea.

Onpenenenue. Ilpusznak. CaoiictBa  (c




IIpakTuyeckoe 3ansaTue 80,81 4
1 | [NapannenbHble mpsiMas W IUIOCKOCTh. [lapamuienbHble miiockocTH. Perienue
3aj1a4.
2 | I[locTpoeHnue ceueHuii B mapauienenumnesne. Pemenue 3anad.
Tema 9.3. | Conepxxanue y4eOHOIro MaTepuasa 2 OK-01, OK-04,
IlepneHAUKYJISIPHOCTH OK-06, OK-07
npsMbIX, npamod  u | 1 | [lepnenaukynsapusie npsimbie. [lapamienbHbie IpsMbie, MEPICHINKYIISPHBIC K
IJIOCKOCTH, IVIOCKOCTei wiockoctd.  [Ipu3Hak  NEepHeHIUKYISAPHOCTH  TPSAMOA M IUIOCKOCTH.
[oxa3zarenscrBo. Ilepnennukynsap u  HakinoHHas. IlepneHaukynspHsle
riockocTy. [Ipu3Hak nepnesauKyIspHOCTH MI0cKocTel. Jloka3aTenbcTBo.
PaccTosiHMs B IPOCTpaHCTBE
IIpakTHyeckoe 3aHATHE 0
Tema 9.4. Coaep:xxanue yueOHOro MaTepuaJia 4 OK-01, OK-04,
Teopema 0 Tpex OK-06, OK-07
neprneHIuKy.JIspax 1 | Teopema o Tpex nepneHAuKyisipax. Jloka3arenbcTBO. YTrod MeXAy MpsIMON U
TUIOCKOCTBIO. YTOJ MEX/Ty TUIOCKOCTSIMHU.
IIpakTHyeckoe 3ansTHE 82 2
1 ‘ Teopema o Tpex nepneHauMkyspax. Penienue 3anad.
Tema 9.5. Copepxanue yueOHOro MmaTrepmuasa 4 OK-01, OK-04,
IapaieabHbIe, OK-06, OK-07
nepreHIHKy./IspHbIE, IMpakTuyeckoe 3ansaTue 83,84. 4 OK-01, OK-04,
CKpeIMBAOLIHECs 1 | Axcuomvl cmepeomempuu. IlepneHOuKyasipHoCmy NPAMOU U NIOCKOCIU. OK-06, OK-07
npsiMbie 2 | Ilapannenvrocmo 08yx NPAMBbIX, napanienbHule niocKocmu, I1K4.4
NepneHOUKYIAPHOCHb NIOCKOCHmel
Tema 9.6. Conep:xxanue yueOHOTro MaTepuaJia 2 OK-01, OK-04,
Pemenne 3anau. Illpsambie OK-06, OK-07
u IUIOCKOCTH g | [IpakTHyeckoe 3ansaTHe 85 2
NPOCTPAHCTBE 1 | KonrponbHas pabora mo Teme: «PacnojoxkeHue NpsSMBIX U IUIOCKOCTEH B
npoctpancTBe. [leprneHAMKYIIpHOCTP W MapajulelbHOCTh  TPSMBIX U
iockocTeil. CKpeluBaronecs IpsaMbley.
Paznea 10. MHororpaHHMKHM ¥ TeJia BpalleHust 46 OK-01, OK-04,

OK-06, OK-07




Tema 10.1 Copaepxxanue yueOHOIro MaTepuasa OK-01, OK-04,
Bepuunbl, pedpa, rpaHu OK-06, OK-07
MHOrOrpaHHHKA 1 | IlousTue MHOTOTpaHHMKA. ET0 311eMeHTHI: BepIInHEL, pedpa, rpaHu. J(uaroHans.
Ceuenue. Boinykiible M HEBBIITYKJIble MHOTOTPAHHUKHU

IIpakTnyeckoe 3ansiTue
Tema 10.2 Copaepxxanue yueOHOIro MaTepuasa OK-01, OK-04,
Ipu3ma, ee OK-06, OK-07
cocraBasiomue, cedenne. | 1 | [lonarue mpusmel. Ee ocHoBanus 1 60koBble rpany. Beicota npusmel. [psamas u
IpsiMass W npaBWIbLHAS HakjIoHHas npu3ma. IlpaBunbHas npusma. Ee ceuenue
NPHU3MbI IIpakTHyeckoe 3ansATHE
Tema 10.3 Copepxanue yueOHOIr0 MaTepuasa OK-01, OK-04,
[apauenenunen, Kyo. OK-06, OK-07
Ceuenue Ky0a, | [IpakTuyeckoe 3ansrue 86
napaJiesjienuinena 1 | [Tapannenenumnen, cBOMCTBA NPSIMOYTOIbHOI0O Napayienenunena, kyo. Ceuenne

Ky0a, mapajuiesenurne/ia

Tema 10.4 Copaepxxanue ydyeOHOro MaTepuasa OK-01, OK-04,
MMupamuna, ee OK-06, OK-07
cocrapisiiomue, ceuenue. | 1 | Ilmpamuga u ee osmementol. Cedenue nmpamuisl. [IpaBunbHas nupamuna.
IpaBuwiabHass nupamMuaa. YcedueHHas mUpaMu/Ia
YceyeHHass nUpaMuia IIpakTH4eckoe 3aHATHE
Tema 10.5 Copaepxxanue ydyeOHOIro MaTepuasa OK-01, OK-04,
bokoBags um  moJHas OK-06, OK-07
IOBEPXHOCTb NMPHU3MBI, HpaKTI/I'-ICCKoe 3aHsaTue 87
MHPaAMHIbI 1 | [Tnomaab 60KOBOM M MOJTHOM MOBEPXHOCTU MPU3MBI, TUPAMUIBI
Tema 10.6 Conep:xanue yueOHOro MaTepuaJia OK-01, OK-04,
Cummerpusi B KYOe, OK-06, OK-07
napaJulejienunese, 1 | CummeTpusi OTHOCUTENIBHO TOYKH, MPAMOM, miaockoctu. Cummerpus B KyOe,
npusMe, nupamMuje napajuiesenunesie, npusMe, Nupamuie

IIpakTHyeckoe 3aHsATHE
Tema 10.7 Coaep:xanue yueOHOro MaTepuaJia OK-01, OK-04,

OK-06, OK-07




Ipumepsr cummerpuii B | [IpakTnyeckoe 3ansaTue 88,89,90. 6 OK-01, OK-04,
npodeccuu 1 | Cummempus 6 npupooe OK-06, OK-07

2 | Cummempus 8 apxumexmype I1K4.4

3 | Cummempus 6 mexuuxe, 8 obimy
Tema 10.8 Coaep:xanue yueOHOIro MaTepHaJia 2 OK-01, OK-04,
IpaBuabHbIE OK-06, OK-07
MHOIOTrPAHHHUKH, ux | IIpakTHyeckoe 3ansitue 91. 2
cBoOiicTBa 1 | IlonsTHe MPaBUIBHOTO MHOTOTPaHHHKA. CBoiicTBa  TPaBHIIBHBIX

MHOTOTPaHHUKOB

Tema 10.9 Copepxanue yueOHOIr0 MaTepuasa 2 OK-01, OK-04,
Hununap, ero OK-06, OK-07
cocraBiasiiomue. Ceuenne | 1 | Lmmuap u ero snementsl. Ceuenne NMIMHIAPA (IApajlIelIbHOE OCHOBAHUIO U
HUJIMHIpPa OCI/I). PaSBepTKa MUJIMHIpA

IIpakTHYyecKoe 3aHATHE 0
Tema 10.10 Coaep:xxanue yueOHOro MaTepuaJia 4 OK-01, OK-04,
KOHyC, ero OK-06, OK-07
cocrapisiomue. Ceuenne | 1 | Konye u ezo snemenmovr. Ceuenue Konyca (napanneibHoe OCHO8AHUIO U
KOHYycCa npoxoosiujee uepes epuLUHY). [1K4.4

2 | Konuueckue ceuenus. Pazeepmka xonyca

TpakTHYecKoe 3aHsITHE 0
Tema 10.11 Copaepxxanue ydyeOHOro MaTepuasa 2 OK-01, OK-04,
YceueHHbIH KOHYC. OK-06, OK-07
CeyeHue ycedennoro | 1 \ VYceuennsiit konyc. Ero o6pasyromias u Beicota. CeueHrne yCeueHHOro KOHyca
KOHYCa IIpakT4eckoe 3ansaTHE 0
Tema 10.12 Copepxanue yueOHOro MmaTrepmuasa 2 OK-01, OK-04,
IMlap wu cdepa, ux OK-06, OK-07
CeUeHHUs! 1 | lap u chepa. Bzammuoe pacnonoxerue cdepsl u miockoctu. CedeHue mapa,

cdepsl

IIpakTHyecKkoe 3aHATHE 0

Tema 10.13 Coaep:xanue yueOHOro MaTepuaJia 4 OK-01, OK-04,

OK-06, OK-07




IlousiTue 00 00BLEMe TeJ1A.
OTHoulenue 00LeMOB
MOJA00HBIX TeJ

[Tonsite 06 o0veme Tena. OObeM Kyda U MPSIMOYTOJIBLHOTO MapalljiesienuIea.
O0veM mpu3mbl u IwmHApa. OTHOHIEHWE OOBEMOB TOAOOHBIX —TEIl.
["eoMeTprUYECKUI CMBICI ONPEAENIUTENS 3-TO NOpsAAKa

IIpakTuyeckoe 3ansaTue 92 2
1 \ O0beM pu3Mbl U UIIMHApA. Penenue 3a1a4.
Tema 10.14 Coaep:xanue yueOHOro MaTepHaJia 2 OK-01, OK-04,
O0beMBbl H  INIOIIATH OK-06, OK-07
NOBEPXHOCTEH Te IIpakTnyeckoe 3ansaTue 93 2
1 | OGbemsI mupaMusl 1 KoHyca. OGbeM 1mapa. Iliomaay IoBepXHOCTel Tell
Tema 10.15 Copaepxxanue y4yeOHOIo MaTepuasa 4 OK-01, OK-04,
KoMOunamun OK-06, OK-07
mMHororpanuukos u Tea | IlpakTuyeckoe sansitue 94,95. 2
BpalleHus 1 | KoMOuHaImm reoMeTpuieckux Tell
2 | KomOuHamu reoMeTpuuecKux Tel
Tema 10.16 Coaep:xxanue yueOHOro MaTepuaJia 4 OK-01, OK-04,
I'eomeTrpuueckue OK-06, OK-07
KOMOMHAIINH pa | [IpakTuyeckoe 3ansatue 96,97. 2
nNpaKkTHKe 1 | Hcnonvzosanue komOuHayuti MHO20CPAHHUKOS U Mell 8paujeHusi 8 NPaKmuKo-
opuenmuposantulx 3adavax Kombunayuu ceomempuieckux mei
2 | Hcnonvzosanue KomOuHayuti MHO20SPAHHUKOS U Mel 8PAUeHUs 8 NPAKMUKO-
OpPUEHMUPOBAHHBIX 340aYaX
Tema 10.17 Coaep:xxanue yueOHOro MaTepuaJia 2 OK-01, OK-04,
Pemenne 3ajad. OK-06, OK-07
Muororpannuku u Teia | [Ipakrudeckoe 3ansitue 98 2
BpalleHus 1 | KoutponsHas pabora mo Teme: «OOBeMbI U IUIOMAAHM TIOBEPXHOCTH
MHOTOTPAHHHUKOB M TE€J BPAIICHUS.
Paznen 11. KoopanHaTtsl 1 BeKTOPBI 16 OK-01, OK-03,
OK-04, OK-07
Tema 11.1 Conep:xkaHue yuedOHOro MaTepuasa 4 OK-01, OK-03,
JlekapTOBBI KOOPANHATHI OK-04, OK-07
B npocrpancrse. | 1 | JIeKapTOBBI KOOPMHATEI B MPOCTPAHCTBE. PaccTosHue MEXTy IByMsl TOUKAMH,

KOOpPAWHATBI CCPCANHBI OTPE3Ka




Paccrosinne mexay | IlpakTuyeckoe 3ansaTue 99
ABYMS Toukamu. | 1 | [Ipocreiimue 3a1aun B KOOpIUHATAX.
Koopaunarel cepeaunbl
oTpe3Ka
Tema 11.2 Copaepxxanue yueOHOIro MaTepuasa OK-01, OK-03,
BekTopsl B OK-04, OK-07
NpoCTpaHcTBe. 1 | Bekropsl B mpoctpancTBe. CIOXEHHE M BBIYUTAHUE BEKTOPOB. YMHOXKEHHE
VIo MeKIy BeKTOPAMH. BekTopa Ha uyucio. Kommutanapuele BekTopbl. CKalsipHOE HpPOU3BEAECHUE
CrassipHoe BEKTOpOB. Pa3nokeHue BekTOpa MO TPEM HEKOMIUIAHAPHBIM BEKTOpPaM.
NPOH3BENEHHE BEKTOPOB KoopauHnatsl BeKTOpa, CKaIsipHOE HPOU3BE/ICHUE BEKTOPOB B KOOPAUHATAX, YTOIl
MEXIy BEKTOPaMH, YTroJd MEXIy HIpSIMOM W IUIOCKOCTBIO, YroJd MEXIy
IUIOCKOCTSIMHU. Y paBHEHHE IUIOCKOCTH. ['eomMeTprueckuil cMbIca onpeaenuTens
2x2.
IIpakTuyeckoe 3ansitue 100,101
1 | CkamsipHoe mipou3BelieHHE BEKTOpOB. Pa3znokeHne BEeKTOpa IO TpeM
HEKOMIUIaHapHbIM BekTopaM. Penenue 3aaay.
2 | HaxoxeHue yriioB MeXay NPpsIMON M MIIOCKOCTBIO, YTOJ MEXK/Y MJIOCKOCTSIMHU.
Tema 11.3 Copaepxxanue ydyeOHOro MaTepuasa OK-01, OK-03,
HpaKTI/IKO' OK'04, OK-07
OpHEHTHPOBAHHbIE IpakTuyeckoe 3ansaTue 102,103. I1K3.4 OK-01,
3ajgaum na | 1 | Koopounamnas niockocmo. Konuuecmeentvle pacuemoi OK-04, OK-06,
KOOPIAMHATHOM 2 | Boluucnenue paccmosinuil u niowaoetl Ha nioCKOCmu. OK-07
MJIOCKOCTH
Tema 11.4 Copepxanue yueOHOro MmaTrepuasa OK-01, OK-03,
Pemenne 3a/1a4. OK-04, OK-07

KoopanHatsl 1 BEKTOPbI

IIpakTHyeckoe 3ansaTue 104

1

Kontponbhast pabora mo Teme: «JlekapTOBbI KOOpAMHATHI B IMPOCTPAHCTBE.
BexTopel B mpocTtpaHcTBe. ClIOXKEHME W BBIYUTAHME BEKTOPOB. Y MHOXKEHHE
BekTOpa Ha uncno. Kommuranapuele BekTOpbl. CKalsipHOE NIPOU3BEIAECHUE
BEKTOpPOB. PasiokeHue BeKTOpa II0 TPEM HEKOMIUIAHAPHBIM BEKTOpaM.
[Ipocreiimue 3a1aun B KoopauHatax. KoopamHaTel BEKTOpa, paCCTOSTHUE MEXKTY
TOYKaMHU, KOOPAMHATBI CEPEMHBI OTPE3KaA, CKAISIPHOE MPOU3BEACHUE BEKTOPOB




B KOOPJMHATAX, YIOJl MEXKIy BEKTOPAMHM, YIOJ MEXKAY NPAMOU U IIIOCKOCTBIO,
YIOJ MEXKAY IIOCKOCTSIMUY.

Paznen 12. DJ1eMeHThl KOMOUHATOPUKH, CTATUCTUKHA ¥ TEOPUHU BEPOSITHOCTEM 26 OK-02, OK-03,
OK-05

Tema 12.1 Coaep:xxanue yueOHOro MaTepHaJia 4 OK-02, OK-03,
OcHoBHbBIE MOHATHSA OK-05
KOMOMHATOPUKH 1 | OCHOBHBIE OHATHSI KOMOMHATOPUKH. [lepecTaHOBKH, pa3MeleHUs, COUCTaHMUS.

IIpakTnyeckoe 3ansaTue 105 2

1 | ITepecTaHoBKH, pa3MellleHUs, coueTaHus. PeneHue 3anad.
Tema 12.2 Conep:xkaHue yuedOHOro MaTepuasa 4 OK-02, OK-03,
CofbITHE, BEPOATHOCTH OK-05
coobrTusi. Cioxenme u |1 | CoBMecTHBIE M HECOBMECTHBIE COOBITHA. TeOpeMbl O BEPOSTHOCTH CYMMBbI
YMHOKEHHe CcOOBITUH. YCJIOBHAas BEPOSTHOCTh. 3aBUCHUMbBIC W HE3aBUCHUMBIC COOBITHS.
BEPOSATHOCTEN TeopeMbl 0 BEpOSITHOCTH POU3BEJCHUSI COOBITUH.

IIpakTnyeckoe 3ansaTue 106 2

1 | Clio)XeHHE U YMHOXEHHUE BEpOsITHOCTEH. Penienne 3aqad.
Tema 12.3 Copaepxxanue ydyeOHOro MaTepuasa 4 OK-02, OK-03,
BepositHOoCTH B OK-05
npogeccHOHATLHBIX IpakTuyeckoe 3ansaTue 107,108. 4 [1K4.4 OK-01,
3agadyax 1 | OmuocumenvHas yacmoma cobvimusi, C8OUCMB0 ee YCMOU4UBOCHIU. OK-04, OK-06,

2 | Cmamucmuueckoe onpedenenue eposimuocmu. Oyenka  8eposmHoCmu OK-07

cobbimus
Tema 12.4 Copepxanue yueOHOro MmaTrepmuasa 4 OK-02, OK-03,
Jluckpernasi ciaydaiinas OK-05
BeJIMYMHA, 3aKOH  ee 1 | Bunsl coyyaiteix BenuuuH. OnpeneneHne TMCKPETHON CIydaifHOM BETMYHHBI.
pacnpeneseHus 3aKkOH pacrnpeneneHuss ITUCKPETHOM CllydyalHOW Benn4YuHbl. Ee 4uncioBbie
XapaKTePUCTHKHU.

IMpakTnyeckoe 3ansaTue 109 2

1 \ HaxoaeHne 4iCIOBBIX XapaKTEPUCTUK TUCKPETHON CIIydailHOM BETMUYHHBI.
Tema 12.5 Conep:xaHue yuedOHOro MaTepuaa 4 OK-02, OK-03,

OK-05
IIpakTuyeckoe 3ansaTue 110,111 4




3agauy MaTeMaTHYeCKOH
CTATHCTHKH

1 | Bapuanumonssiii paa. Iloaurod 4acToT U ruCTOrpaMMa.

2 CraTucTuueckue XAPaAKTCPUCTUKHU psaa Ha6J'IIOI[aeMBIX JaHHBIX

Tema 12.6 Copaepxxanue yueOHOIro MaTepuasa 4 OK-02, OK-03,
CocraBiieHHe Ta0aHMI H OK-05
auarpamMm Ha npakrtuke | IIpakTnyeckoe 3aHsirue 112,113. 4 [1K4.4 OK-01,
1 | Ilepsuunas obpabomrka cmamucmuueckux oOauuvix. I paguueckoe ux OK-04, OK-06,
npeocmasieHue. OK-07
2 | Haxooicoenue cpeonux xapaxmepucmux, Habao0aemvlx OaHHbIX
Tema 12.7 Coaep:xxanue yueOHOro MaTepuaJia 2 OK-02, OK-03,
PeureHue 3a1a4. OK-05
JJIeMCHTBI IIpakTHyeckoe 3ansiTue 114 2
KOMOHHATOPHKH, 1 | KonTponpHas pabora mo Teme: «ieMeHThl kKomOuHatopuku. CoObITHeE,
CTATHCTHKM H TeOpHH BEPOSTHOCTH COOBITHs. CII0KEHUE U YMHOKEHHE BEPOSTHOCTEIH.
BEPOSATHOCTEM
Paznen 13. KomnuiekcHble yncia 8
Tema 13.1 Copepxanue yueOHOIro MmaTrepmuasa 4 OK-02, OK-03,
KoMmIuiekcHbIe Yncia OK-05
1 | IToHsATHE KOMIUIEKCHOTO unciia. ConpsiKeHHbIE KOMIUIEKCHBIC YHCIIa, MOJIYJb U
apryMeHT KOMIUIEKCHOTO uyucia. Dopma 3amicH KOMIUIEKCHOTO —4YHCIa
(reoMeTpuyecKas, TPHTOHOMETPUYIECKAsl, aJlreOpandecKkas).
2 | Apudmerndeckue ISHCTBHSI C KOMIJICKCHBIMH YUCIAMH
TpakTHYecKoe 3aHsITHE 0
Tema 13.2 Conep:xaHue yuedOHOro MaTepuasa 4 OK-02, OK-03,
Ipumenenne OK-05
KOMILIEKCHBIX YHCeJ IIpakTuyeckoe 3ansaTue 115/116. 4
1 | BeImmosiHEHHE pacyeToOB C TIOMOIIBIO KOMIUIEKCHBIX YHCE].
2 | [IpumMepbl HCIOJIb30BaHMSI KOMIUIEKCHBIX YUCEI
Paznen 14. MHokecTBa. JjieMeHThI Teopun rpagos 10 OK-02, OK-03,
OK-05
Tema 14.1 Copepxxanue yyeOHOro MaTepuasa 2 OK-02, OK-03,

OK-05




MHoxecTBa 1 ‘ [Tonsitue MHOkecTBa. IlonMHOkecTBO. Onepaliiv ¢ MHOKECTBAMU
IIpakTHYeckoe 3aHsATHE 0
Tema 14.2 Conep:xaHue yueOHOIo MaTepuasa 2 OK-02, OK-03,
Onepanun c OK-05
MHOKECTBAMM IlpakTuyeckoe 3ansiTue 117. 2 11IK4.4
1 ‘ Onepayuu ¢ muoxcecmeamu. Pewenue npuxknadunvix 3a0au
Tema 14.3 Coaep:xanue yueOHOro MaTepHaJia 4 OK-02, OK-03,
I'padbl OK-05
IlpakTuyeckoe 3ansitue 118,119 4
1 | [Monsitue rpada.
2 | Cesazubiii rpad, nepeBo, UK rpad Ha MIOCKOCTH
Tema 14.4 Conep:xaHue yuedOHOro MaTepuasa 2 OK-02, OK-03,
Pemenue 3a1a4. OK-05
MuosxectBa, Ipadu u ux | [IpakTuveckoe 3ansiTue 120 2
npHMeHeHHe 1 | KonutponsHas pabora mo Teme: «Omepanuu ¢ MHOXecTBamu. OrmnucaHue
pealbHBIX CUTYAIlMi C TOMOIIbI0 MHOXeCTB. [IpruMenenue rpadoB Kk pemieHuto
3a1a9».
IIpomexyTouynas arrecranus (JK3amMeH) 6
Bcero: | 340




3.1 TpeboBanuss K MHHHMAJILHOMY MaTepPHAIbHO-TEXHUYECKOMY
obecrneyeHUIo

Peanuzanivst mporpammbl ydebHOro TmipeiMeTa TpeOyeT Halvuus Yy4eOHOIO
kabuHeta «MaTeMaThKay.

ObPeKTUBHOCTb TpenofiaBaHusl Kypca PyCCKOTO SI3bIKa 3aBUCHUT OT HaJIAYUs
COOTBETCTBYIOIIIETO MaTepUaJibHO-TeXHAYECKOTO OCHAllleHUs. JTO OObICHSAeTCs
0COOEHHOCTSIMU KypCa, B IIepBYI0 04epe]ib er0 MHOTOMPO(GUIBLHOCTBIO ¥ PAKTAYECKOU
HaIlpaBJIeHHOCTHIO.

O6opynoBaHue y4eOHOro KabuHeTa:

— TI0CaJI0YHbIe MeCTa 0 KOJIMYeCTBY 00YyUatoIIuXCs;
— pabouee MeCToO TperofaBaTe’is;

— KOMIUIEKT y4eOHO-HaIISIAHbIX T0COOUH;

— KOMIUIEKT 3JIeKTPOHHBIX BUJIeOMaTepPUaJIOB;

— TpodeCCUOHATILHO OPUEHTHUPOBAHHbIE 3a/IaHUS;

— MaTepuaJibl 3K3aMeHa.

TexHu4eckue cpeacTBa 00ydeHMs:
— TepCOHaIbHBIM KOMITBIOTEP C JIMIIEH3UOHHBIM ITPOrPAMMHBIM 00ecriedeHreM;
— TIPOEKTOP C 3KPAaHOM.

3.2. UudopmaunoHHoe odecnievyeHne 00yueHust

Ilepeyens pekomeHnayemMbIX y4eOHbIX M31annil, UHTEpHEeT-pecypcos,
JAOTNOJIHUTEJIbHOM JIMTePaTyphbl

1. Marematuka: yuebHuk/ baimmakos M.U.- 2-e uzn., crep. - M: KHOPYC, 2019.
(Cpennee npodeccruoHaibHOe 00pa30BaHUe)

2. MaremaTuka: airebpa M Hadajla MaTeMaTWUYeCKOTO aHajii3a, reOMeTpHsl.
Anrebpa v Havyaja MaTeMatudeckoro aHanu3za. 10-11 knacc. Anmumos HI.A., Konsrun
FO.M., TkaueBa M.B. u apyrue. - M: [IpocBemenue, 2022.

3. MaremaTuka: ajirebpa ¥ Hadajla MaTeMaTAYeCKOTO aHajik3a, TeoMeTpHsl.
'eomerpus. 10-11 knacc. Aranacss JI.C., byrysos B.®., Kagomues C.b. u apyrue. -
M: IIpocBemienue, 2022.

4. Martemaruka: anreOpa ¥ Hadajla MaTeMaTAIeCcKoro aHain3a, reomerpus. 10-11
Ki1accel. Anrebpa ¥ Hayajla MaTeMaTUdeckoro aHanum3a. B 2 4. Yacte 1: YuebHuk st
ydalmmxcsi 00pa3oBaTesibHbIX OpraHu3aiui (6a3oBbiii ypoBeHb)/Mopakosuuy A.T',
CemenoB I[I.B.; YacTte 2. 3amayHuk i y4yaluxcsi 00pa30BaTesIbHbIX OpPraHU3aIMUiN

(6azoBniii ypoBenb)/ Mopakosuu A.I'. u npyrue; niop penakiuvein Mopakosuya A.l'. -
M: MHuemo3suHa, 2018.
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6. MaremaTuka: airebpa ¥ Hadajla MaTeMaTWU4eCKOTO aHajik3a, TeOMeTpHsl.
Asrebpa 1 Havyajia MaTeMaTh4yeckoro aHanu3a. 10 kiacc. Hukonbckuit C.M., I[ToTanos
M.K., PemietnukoB H.H. u npyrue. - M: IIpocgertiienue, 2021.

7. MaremaTuka: ajirebpa M Haydajla MaTeMaTH4YeCKOrO aHaju3a, reoMeTpHsl.
AJirebpa 1 Havyajia MaTeMaTHA4YeCcKoro aHanu3a. 11 knacc. Hukonbckuit C.M., [lotanos
M.K., PemmernukoB H.H. u npyrue. - M: IIpocgertiienue, 2021.

8. Marematuvka: anrebpa ¥ Hayajla MaTeMaTUYeCKOTO aHajik3a, TeOMeTpHsl.
['eomerpus.10-11 wimacc. IloropenoB A.B. MaremaTtuka: anrebpa W Havasia
MaTeMaTU4ecKoro aHanusa, reometpus. ['eomerpus.10-11 wiacc. Iloropenos A.B. -
M: IIpocgemienue, 2019.

3.2.2. DjeKTpoHHbIe U3JAaHUSA

1. Bcepoccuiickue natepHeT-omuMnuaabl. - URL: https://online-olympiad.ru / (1aTa
obpaienus: 12.07.2022). - TekcT: 371eKTPOHHBI.

2. Envnas kosiekiys u@poBbIX 00pa3oBaTesibHbIX pecypcoB. - URL:
http://school-collection.edu.ru / (maTa obparienus: 08.07.2022). - Tekcr:
3JIEKTPOHHBIM.

3. HUudopmanmonHas cucrema «EquHoe OKHO JOCTyIla K 00pa3oBaTesIbHbIM
pecypcamy». - URL: http://window.edu.ru / (ata obpamenus: 02.07.2022). - Tekcr:
3JIEKTPOHHBIM.

4, Hayunas anexktponnas o6ubnuoreka (HIb). - URL: http://www.elibrary.ru
(mara obpamenusi: 12.07.2022). - TeKCT: 3/1eKTPOHHBIM.

5. OTkpeITHIN KOJUTek. Matematuka. - URL: https://mathematics.ru / (1aTa
obparenus: 08.06.2022). - TekcT: 371eKTPOHHBI.

6. [ToBTOopuM MatemaTuky. - URL: http://www.mathteachers.narod.ru / (aTa
obpaienus: 12.07.2022). - TekcT: 371eKTPOHHBIM.

7. CrpaBoYHUK IO MaTeMaTHuKe JIJisl TKOJIbHUKOB. - URL:

https://www.resolventa.ru/demo/demomath.htm / (iata ooparenus: 12.07.2022). - Tekcr:
3JIEKTPOHHBIM.
8. CpenHss maTeMaThudeckas UHTepHeT mikoiia. - URL:
http://www.bymath.net / (nata obparmenusi: 12.07.2022). - TekcT: 371€KTPOHHBIH.
9. depnepainbHbIi opTan «Poccutickoe ob6pa3oBaHUey. -
URL: http://www.edu.ru / (mata obparienusi: 02.07.2022). - TekcT: 371eKTPOHHbIMN.
10. denepaibHBIN 1IeHTP UHGOPMAIMOHHO-00pa30BaTeIbHbIX PeCYpPCOB. -
URL: http://fcior.edu.ru / (marta obpartienus: 01.07.2022). - TekcT: 371eKTPOHHBI.
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IIporpamMmmHoe obecrieueHue

1. OnepanvonHas cucrtema Microsoft Windows 7 - 10

2. ITaket mporpamm Microsoft Office Professional Plus

3. 7-zip GNULesser General Public License (cBobomHOe mnporpaMMHoe
obecriedyeHue, He OrpaHUYeHO, 6eCCpPOYHO);

4. Narepuet 6pay3ep Google Chrome (6ecmiaTHoe mporpaMMHOe obecriedeHue,
He orpaHu4YeHo, 6ecCpoyYHo);

o. K-Lite Codec Pack — yHuBepcanbHbli HabOp KOJIeKOB (KOIHWPOBIIUKOB-
IeKOAVPOBIIMKOB) M YTUJIMT JJIsl IPOCMOTPA M 00pabOTKUA ayluo - U BUAeO(aiioB
(becrnmaTHOE NporpaMMHOe obecrieyeHre, He OrpaHUYeHO, 0eCCPOYHO);

6.WinDjView — nporpamma st ipocMoTtpa ¢aiioB B ¢popmate DJV u DjVu
(cBoGOHOE TTPOTPaMMHOE 0OecIieueHre, He OrpaHUYeHo, 0@CCPOYHO);

7.Foxit Reader — mpukiagHoe mporpaMMHOe obecriedeHue JJisi IIPOCMOTpa
QJIeKTPOHHBIX  JIOKyMeHTOB B craHgapTe PDF (GecmiatHoe mnporpamMmHoe
obeclieyeHre, He OTPaHUYEHO, HeCCPOYHO).
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4. KOHTpPOJIb M OLl€HKa pe3y/IbTaTOB OCBOEHHUsI 001,e00pa30oBaTe/IbHOM AU CIUIIJIMHBI

KoHTpo/sib M OIleHKa pe3yJbTaToB

OCBOEHMsI 00I1e06pa3oBaTeJbHON AUCIUIIHNHBI

pacKpbIBalOTCA 4epe3

JIUCUMUIIJIMHAPHbIE pe3y/JibTaThbl, HallpaBJeHHble HAa (GOPMHUpPOBAHUE OOIMX U MPOPECCUOHANBHBIX KOMIETEHIUN IO

pasaejgaM U TEMaM CoAePKaHUA yqe6Horo MaTepHaJa.

O6mas/npodeccuoHa/IbHAA
KOMIEeTEeHL A

Pa3pen/Tema

Tun OL€HOYHBIX MEpPpONPUATUA

OK 01. BwibupaTb cnocobbl pelieHHs
3a/a4 npodeccuoHaNbHOUN AesaTeJbHOCTU
IPUMEHUTEIBHO

K pa3JIMUHbIM KOHTEKCTaM

P1,Temal.1,1.2,1.3-0/c% 1.4,1.5,1.6
P 2, Temn! 2.1, 2.2, 2.3, 2.4, 2.5 I1-0/c, 2.6
P 3, Temni 3.1, 3.2,3.31-0/c, 3.4

P4,Temb1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-0/c, 4.8, 4.9, 4.10,

411

P 5, Temn! 5.1, 5.2

P 6,Temn1 6.1, 6.2,6.3,6.4,6.5,6.6,6.7 [1-0/c, 6.8, 6.9, 6.10
[TI-o/c, 6.11

P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7 1-0/¢,7.8,7.9, 7.10
[M-o/c,7.11,7.12,7.13,7.14,7.15,7.16,7.17

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temn 9.1,9.2,9.3,9.4,9.5

P 10, Temsn! 10.1, 10.2,10.3, 10.4

P11, Tems: 11.1,11.2,11.3 1-0/c, 11.4,11.5, 11.6 [T-0/c,
11.7

P12, Temnr 12.1,12.2,12.3,12.4

P 13, Temnr 13.1,13.2,13.3,13.4, 13.5I1-0/c, 13.6

P 14, Temnl 14.1, 14.2, 14.3, 14.4, 14.5 I1-0/c, 14.6

TecTtupoBaHue
YcTHBIN onpoc
MaTemMaTrUyecKuil JUKTAHT
WHpuBYayanbHada
CaMoCTOsITeJIbHAsA paboTa
[IpencraBienve  pe3yJsbTaTOB
NpaKTHUYeCKUX paboT

3auiMTa TBOpPUECKUX paboT
3amuTa

IIPOEKTOB

HHAWBUAYAJIbHBIX

KonTposibHas paboTta
BrlinosiHeHMe 3K3aMeHalMOHHBIX
3aJlaHu M

4 MpogeccuoHansHoe-opueHMUPOBaHHOE codepHcaHUe
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OK 02. Hcnosnb3oBaTb COBpeMeHHbIe
CpeACTBa IIOMUCKaQ, aHa/u3a U
MHTeprnpeTanuu MHpOpMaLuy, U
MHPOpPMALlMOHHbIE  TEXHOJIOTUHU  JJA

BbINIOJIHEHHUST 3aJa4y MpodeccCHoHaTbHOU
JeaTeJIbHOCTH

P1,Temal.1,1.2,1.311-0/c, 1.4,1.5,1.6
P 2, Temn! 2.1, 2.2, 2.3, 2.4, 2.5 11-0/c, 2.6
P 3, Temn! 3.1, 3.2,3.31-0/c, 3.4

P4,Temnb1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-0/c, 4.8,4.9, 4.10,

411

P 5, Temn! 5.1, 5.2

P 6, Temn1 6.1, 6.2,6.3,6.4,6.5,6.6,6.7 [1-0/c, 6.8,6.9, 6.10
[1-o/c, 6.11

P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7 11-0/¢,7.8,7.9,7.10
[M-o/c,7.11,7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temn1 9.1,9.2,9.3,9.4,9.5

P 10, Tems 10.1, 10.2,10.3, 10.4

P11, Temsb: 11.1,11.2,11.3 1-0/c, 11.4,11.5, 11.6 [T-0/c,
11.7

P12, Temnr 12.1,12.2,12.3,12.4

P 13, Temnr 13.1,13.2,13.3,13.4, 13.51-0/c, 13.6

P 14, Temnl 14.1, 14.2, 14.3, 14.4, 14.5 I1-0/c, 14.6

TecTupoBanue

YcTHBIM onpoc
MaTeMaTH4YeCKUN JUKTAHT
WHpuBYayanbHada
CaMoCTOsAATeJIbHasA paboTa
[IpencraBieHue
NpaKTU4YeCKUX PaboT
3aluTa TBOpPYECKUX paboT
3amuTa
NpPOEKTOB
KonTposibHas paborta
BeinosiHeHMe 9K3aMeHalMOHHBIX
3aJaHU N

pe3yJbTaToB

HWHAWBUAYAJIbHBIX

OK 03. IllnanupoBaTe U peanr30BbLIBATb
npodeccuoHalbHOE U
pa3BUTHE,

CcoOCTBEHHOE
JIMYHOCTHOE
npeANpUHUMATENbCKYI0 IeSITeJIbHOCTh B
npodeccuoHaIbHOH cdepe, UCI0JIb30BATh
3HaHUS MO0 QUHAHCOBOW TPAaMOTHOCTU B
Pa3JIMYHBIX )KU3HEHHBIX CUTYal[USAX

P1,Temal.1,1.2,1.31-0/c, 1.4,1.5,1.6
P 2, Temn! 2.1, 2.2, 2.3, 2.4, 2.5 11-0/c, 2.6
P 3, Temn! 3.1, 3.2,3.31-0/c, 3.4

P4,Temnb1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 11-0/c, 4.8, 4.9, 4.10,

411

P 5, Temnr 5.1, 5.2

P 6,Temn1 6.1, 6.2,6.3,6.4,6.5,6.6,6.7 [1-0/c, 6.8,6.9, 6.10
[T-o/c, 6.11

P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7 1-0/c,7.8,7.9, 7.10
[M-o/c,7.11,7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Temr1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temn1 9.1,9.2,9.3,9.4,9.5

P 10, Tems 10.1, 10.2,10.3, 10.4

TecTupoBanue

YcTHBIN onipoc
MaTteMaTHU4YeCKHUHN JUKTAHT
WUHpvBYayanbHad
CaMoCTOsITeJIbHAsA paboTa
[IpencraBienve  pe3yJsbTaTOB
NpaKTUYECKUX paboT

3aluTa TBOPYECKUX paboT
3almuTa
NPOEKTOB

KonTposibHas paboTta

HWHAWBUAYAJIbHBIX
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P11, Temn: 11.1,11.2,11.3 [1-0/c, 11.4,11.5, 11.6 [I-0/c,
11.7

BeinosiHeHUE 9K3aMeHallMOHHBbIX

3aJaHuM
P12, Temnr 12.1,12.2,12.3,12.4
P 13, Temnr 13.1, 13.2,13.3,13.4, 13.51-0/c, 13.6
P 14, Temsnl 14.1, 14.2, 14.3, 14.4, 14.5 [1-0/c, 14.6
OK 04. 3¢ PextuBHo B3aumogeiicteoBats | P 1, Tema 1.1, 1.2,1.31-0/c, 1.4, 1.5, 1.6 TectupoBanue

H pa60TaTb B KOJIVZIEKTHBE U KOMaH/J e

P 2, Temn! 2.1, 2.2, 2.3, 2.4, 2.5 I1-0/c, 2.6

P 3, Temn! 3.1, 3.2,3.31-0/c, 3.4

P4,Temb1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 1-0/c, 4.8, 4.9, 4.10,
411

P 5, Temnr 5.1, 5.2

P 6,Temn1 6.1, 6.2,6.3,6.4,6.5,6.6,6.7 [1-0/c, 6.8, 6.9, 6.10
[1-o/c, 6.11

P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7 l1-0/¢,7.8,7.9, 7.10
[M-o/c,7.11,7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temn 9.1,9.2,9.3,9.4,9.5

P 10, Tems1 10.1, 10.2,10.3, 10.4

P11, Temsb: 11.1,11.2,11.3 1-0/c, 11.4,11.5, 11.6 [T-0/c,

YcTHBIM onpoc
MaTemMaTHUyecKuil JUKTAHT
WHpuBYayanbHada
CaMoCTOsITeJIbHasA paboTa
IIpencraBienue
NpaKTU4YeCKUX paboT

pe3yJIbTaToB

3aluTa TBOpPYECKUX paboT
3amuTa
IIPOEKTOB
KonTposibHas paboTta
BrlinosiHeHMe 3K3aMeHalMOHHBIX

HWHAWNBUAYAJIbHBIX

11.7 3aJJlaHu N

P12, Temn: 12.1,12.2,12.3,12.4

P 13, Temnr 13.1,13.2,13.3,13.4, 13.51-0/c, 13.6

P 14, Temn! 14.1, 14.2, 14.3, 14.4, 14.5 1-0/c, 14.6
OK 05. OcyuwectBaate yctHyto u |P1,Temal.l,1.2,1.31I-0/c,1.4,1.5,1.6 TecTupoBaHue
MUCbMEHHYIO KOMMYHHKaIHIO na | P2, Temn1 2.1,2.2,2.3,2.4,2.5I1-0/c, 2.6 YCTHBIN onpoc
rocyjapcTBeHHOM sA3bike Poccuifckoit | P 3 Tembr3.1,3.2,3.3 M-o/c, 3.4 MaTeMaTH4YeCKUH JUKTAHT

denepauyd ¢ y4eTOM OCOOGEHHOCTEMN

COIMAJIbHOTO U KYJIbTYPHOTI'O KOHTEKCTAa

P 4,Temb1 4.1,4.2,4.3,4.4,4.5,4.6,4.71-0/c, 4.8, 4.9, 4.10,
411

P 5, Temnr 5.1, 5.2

P1,Tema 1.1, 1.2,1.311-0/c, 1.4, 1.5, 1.6

P 2, Temn! 2.1, 2.2, 2.3, 2.4, 2.5 I1-0/c, 2.6

P 3, Temn! 3.1, 3.2,3.31-0/c, 3.4

WUHpvBYAyanbHada
caMoCTOsITeJIbHag paboTa
[IpencraBienue pe3yabTaTOB
NpaKTUYECKUX paboT

3aiuTa TBOpYECKUX paboT
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P4,Temb1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 [1-0/c, 4.8, 4.9, 4.10,
411

P 5, Temn! 5.1, 5.2

P 6,Temn1 6.1,6.2,6.3,6.4,6.5,6.6,6.7 [1-0/c, 6.8, 6.9, 6.10
[1-o/c, 6.11

P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7 l1-0/¢,7.8,7.9,7.10
[M-o/c,7.11,7.12,7.13,7.14,7.15,7.16,7.17

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temp1 9.1,9.2,9.3,9.4,9.5

P 10, Tems 10.1, 10.2,10.3, 10.4

P11, Temsb: 11.1,11.2,11.3 1-0/c, 11.4,11.5, 11.6 [T-0/c,
11.7

P12, Temn1 12.1,12.2,12.3,12.4

P 13, Temnr 13.1,13.2,13.3,13.4, 13.51-0/c, 13.6

P 14, Temn! 14.1, 14.2, 14.3, 14.4, 14.5 II-0o/c, 14.6P 9,
Temnl 9.1, 9.2, 9.3, 9.4,9.5

P 10, Temn! 10.1, 10.2,10.3, 10.4

P11, Temsb: 11.1,11.2,11.3 M-0/c, 11.4,11.5, 11.6 [T-0/c,
11.7

P12, Temnr 12.1,12.2,12.3

P 13, Temnr 13.1,13.2,13.3,13.4, 13.51-0/c, 13.6

P 14, Temnbi 14.1, 14.2, 14.3, 14.4, 14.5 I1-0/c, 14.6

3amuTa
IIPOEKTOB
KonTposibHas paborta

HWHAWBUAYAJIbHBIX

BrinoJiHeHHE 3K3aMeHalMOHHbIX
3aJJaHuM

OK 06. [IposABAATH
NaTPUOTUYECKYIO

IPaXK/IaHCKO-

MO3HUIHIO,
JIEMOHCTPHUPOBATD OCO3HaHHOEe
MOBeJleHWe Ha OCHOBE TPaJAWLMOHHBIX
o0lIeYesIOBeYEeCKUX I[eHHOCTEH, B TOM

qucJie C ydyeToM rapMmoOHH3alluHn
MEXXHAIUOHAJIbHBIX U MEXPEJIUTHNO3HbIX
IIPpUMEHATDb

AHTHUKOPPYINIHOHHOTO MOBEAECHUA

OTHOILLEHUH, CTaHAAPThI

P1,Tema1l.1,1.2,1.3-0/c, 1.4,1.5,1.6

P 6,Temn1 6.1,6.2,6.3,6.4,6.5,6.6,6.7 [1-0/c, 6.8, 6.9, 6.10
[1-o/c, 6.11

P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7 l1-0/¢,7.8,7.9, 7.10
[M-o/c,7.11,7.12,7.13,7.14,7.15,7.16,7.17

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P 14, Temnl 14.1, 14.2, 14.3, 14.4, 14.5 I1-0/c, 14.6

TecTtupoBaHue

YcTHBIN onpoc
MaTteMaTH4YeCKUH JUKTAHT
WHpuBYayanbHada
caMoCTOsITeJibHasA paboTa
[IpencraBiaenue pe3yJIbTaTOB
NpaKTUYeCKUX paboT

3amuTa TBOPYECKUX paboT
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3amuTa
IIPOEKTOB
KonTposibHas paborta

HWHAWBUAYAJIbHBIX

BrinoJiHeHHE 3K3aMeHalMOHHbIX
3aJJaHuM

OK 07. COXpaHEHHUIO
OKpy>Kalolen cpenpl,
pecypcocbepexeHHI0, IPUMEHATb 3HAHUA

CozelicTBOBaTh

06 HW3MEHEHUM KJIMMaTa, MPUHIHUIIEI
O6epexJIMBOro POM3BO/ICTBA,
3¢pdeKkTUBHO JIeENCTBOBATb B

LIpeBBI:I‘IElI‘/JIHbIX CUTyalUuAX

P1,Temal.1,1.2,1.311-0/c, 1.4,1.5,1.6

P 2, Temn! 2.1, 2.2, 2.3, 2.4, 2.5 I1-0/c, 2.6

P 3, Temn! 3.1, 3.2, 3.3 [1-0/c, 3.4

P4,Temb1 4.1,4.2,4.3,4.4,4.5,4.6,4.71-0/c, 4.8, 4.9, 4.10,
411

P 5, Temnr 5.1, 5.2

P 6,Temn1 6.1,6.2,6.3,6.4,6.5,6.6,6.7 [1-0/c, 6.8, 6.9, 6.10
[1-o/c, 6.11

P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7 l1-0/¢,7.8,7.9,7.10
[M-o/c,7.11,7.12,7.13,7.14,7.15,7.16,7.17

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temn1 9.1,9.2,9.3,9.4,9.5

P 10, Tems1 10.1, 10.2,10.3, 10.4

P11, Tems: 11.1,11.2,11.3 1-0/c, 11.4,11.5, 11.6 [T-0/c,

TecTupoBanue

YcTHBIN onpoc
MaTeMaTH4YeCKUN JUKTAHT
WUHpuBuyanbHasa
caMoCTOATe/IbHAd paboTa
[lpencraBieHne  pe3ysbTaTOB
NPaKTHUYECKUX paboT

3aluTa TBOpPYECKUX paboT
3aluTa
IPOEKTOB

HWHAWBUAYAJIbHBIX

KonTposibHas paboTta
BbinosiHeHHe 3K3aMeHalMOHHbIX

11.7 3aJJlaHu N
P12, Temn: 12.1,12.2,12.3,12.4
P 13, Temnr 13.1,13.2,13.3,13.4, 13.51-0/c, 13.6
P 14, Temn! 14.1, 14.2, 14.3, 14.4, 14.5 1-0/c, 14.6
[IK 3.4 IlpoBoauth cpaBHUTeNbHBIM aHaim3 | P 12, Tembr 12.1,12.2,12.3,12.4 TecTtupoBaHue

POrPaMMHBIX ~ IPOJIYKTOB U
pa3paboTkH, C

CpeacTB
oeJjblo BBISABJIEHHU A
HaWJIy4dlliero pemnieHus COTrJIaCHO KPUTEPHSIM,

orpenejeHHbIM TeXHW4YeCKUM 3d/laHreM.

P 13, Temnr 13.1, 13.2,13.3,13.4, 13.51-0/c, 13.6
P 14, Temn! 14.1, 14.2, 14.3, 14.4, 14.51-0/c, 14.6
P1,Tema1l.1,1.2,1.311-0/c, 1.4,1.5,1.6

YcTHBIM onpoc
MaTteMaTH4YeCKHUH JUKTAHT
WHpuBYayanbHada
CaMoOCTOsITe/IbHasA paboTa
[IpencraBieHue
NpaKTUYECKUX PaboT

pe3yJIbTaToB
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3aluTa TBOpYECKUX paboT
3amura VH/MBU/YaAIbHbIX
IPOEKTOB

KonTposibHas paborta
BrinosiHeHMe 3K3aMeHalMOHHBIX
3aJJaHu M
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2. CTpyKTypa 4 coAeprKaHue 061e06pa30BaTeIbHON AUCIMIIIMHBI

2.1. 06'beM AUCLUMIIIMHBI M BUJbI Y4€OHOM PaGOThI

Buj yye6HOM pa6oThl O6sem 8
yacax

06beM 00pa3oBaTe/JIbHOM NPOrpaMMbl AUCLUANLIAHBI 340

B T.4.

OcCHOBHOeE coaeprKaHue 278

B T. Y.:

TeopeTHUYeCcKoe 00yyeHHe 100

NpaKkTU4eCKre 3aHATHUS 184

IIpodeccnoHa/ILHO-OPpUEHTUPOBAHHOE coaep:KaHue 56

(copepxaHve NPUKIAZHOTO MOAY.JIsA)

B T. Y.:

TeopeTU4YecKoe 00yyeHHe

NpaKTUYEeCKHE 3aHATHUSA 56

WHAUBUAYaIbHBIA NPOEKT HeT

[IpoMexyTO4YHasA aTTecTanusAa (3K3aMeH) 6
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HaumeHoBaHue Coaep:xaHue y4eOHOro Mmarepuasia (OCHOBHOe U NpodeccCuoHa/IbHO- 06BbeM dopMmupyemsbie
pa3/esioB M TeM OpUEHTHPOBAHHOE), IA60pPaTOPHbIE U MPAKTUYECKHE 3aHATHUS, 4Yacos KOMIIETEHLIUU
NPUKJIAJHON MOAYJIb (IPH HAJTUYHH)
1 2 3 4
OcHoBHoOe coepkaHue
Pazpean 1. IloBTOpEHNE Kypca MaTeMATHKH OCHOBHOM HIKOJIbI 20 OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06
Tema 1.1. Hean u 3agaun | Cogep:xanue yueOHOro MaTepuaJia 2 OK-01, OK-02,
MaTeMaTUKH npu OK-03, OK-04,
OCBOEHHH OK-05, OK-06
CHeNHAJTbHOCTH 1 | ba3oBble 3HaHWS WM yMEHHS IO MaTeMaTHKE B TPOPECCHOHAIBHOH U B
MIOBCEJIHEBHOM JIeATEIbHOCTH.
IIpakTuyeckoe 3aHATHE 0
Tema 1.2. Yucaa wu | Coagep:xkanue yueOHOro MaTepuaJia 2 OK-01, OK-02,
BBLIYHCJICHUS. OK-03, OK-04,
Beipaxenus " OK-05, OK-06
npeodpa3zoBaHusi IlpakTuyeckoe 3ansitue 1 2 OK-01, OK-02
1 | JleiictBusi  Hax  TOJOXHUTEIBbHBIMA M OTPUIIATENIBHBIMH  YHCJIaMH, TIK3.4
OOBIKHOBEHHBIMU U JIECATUYHBIMU Apo0siMu. J[eficTBUS co cTeneHsaMu, GopMyIabl
COKPAIIIEHHOTO0 YMHOXCHHUSI.
Tema 1.3. I'eomerpus Ha | Conep:kanue yueOHOro MaTepuajia 2 OK-01, OK-02,
IJIOCKOCTH OK-03, OK-04,
OK-05, OK-06
IIpakTHyeckoe 3aHATHE 2 2 OK-03, OK-04
1 | Buowl nrockux gueyp u ux niowaos. I1K3.4
Tpaxmuxo-opuenmupoganuvie 3a0a4u 8 Kypce 2eomMempuu Ha ni0CKOCMu
Tema 1.4. Ilpouentnsnie | Cogep:xanue yueOHOro MaTepHuaJia 4 OK-01, OK-02,
BBLIYHCJICHUA OK-03, OK-04,
OK-05, OK-06
IMpakTnyeckoe 3ansaTue 3,4 4
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1

[TpocTble MPOIEHTHI, pa3HbIe CIIOCOObI MX BHIYMCIICHHUS.

2

CrnokHBIC ITPOLICHTHI.

Tema 1.5. YpaBHenuss u | Conep:kanue yueOHOro MaTepuajia 2 OK-01, OK-02,
HepaBeHCTBa OK-03, OK-04,
OK-05, OK-06
IIpakTHYeckoe 3aHsiTHE 5 2
1 | Jiuneiinsie, kBagpaTHbIe, APOGHO-NHHEIHbIC YPABHEHHS H HEPABEHCTBA
Tema 1.6. Cucrems! | Coaep:kaHue yuedOHOr0o MaTepuasa 6 OK-01, OK-02,
YPABHEHUI1 U HEPABEHCTB OK-03, OK-04,
OK-05, OK-06
1 | CocoObl pemieHus cuCTeM JIMHEHHBIX ypaBHeHui. [lonsatus: matpuna 2x2 u
3x3, onpeaenuTesnb MaTPULIbL.
IIpakTHyeckoe 3ansitue 6,7 4
1 | Pemenue cucTeM JIMHEMHBIX YPABHEHUM METOJIOM MOJICTAHOBKH M CIIOKCHHEM.
2 | Bouucnenue onpeaenuresnei 2ro nopsaka.
Tema 1.7. Bxoagnoii | Conep:kanue yueOHOTo MaTepuaja 2 OK-01, OK-02,
KOHTPOJIb OK-03, OK-04,
OK-05, OK-06
IIpakTHyeckoe 3ansTue 8 2
1 | KonrponbHas pabota o Teme : «Boruncienus u npeoOpa3oBaHusi. Y paBHEHUS U
HEepaBeHCTBA. | eOMeTpHs Ha IMIIOCKOCTHY.
Pasnen 2. OcHoBbI TpUTOHOMeTpHHU. TpUroHomerpnyeckne GyHKIUH 40 OK-01, OK-02,
OK-03, OK-04,
OK-05
Tema 2.1. | Conepxanue y4yeOHOIro MaTepuasa 4 OK-01, OK-02,
Tpuronomerpuyeckue OK-03, OK-04,
GyHKIMH OK-05, OK-06
NPOU3BOJIbHOI0 yraa, | 1 | Paguannas wmepa yrina. IloBopoT TOukM BOKpYr Hayajga KOOpPJIUHAT.
yuciaa. Pagmannas w Omnpenenenne CUHyca, KOCHHYCa, TaHT€HCAa W KOTAHTeHCA. 3HAKU CHHYCA,
rpajaycHasi Mepa yria KOCHHYCa, TaHTeHCa M KOTAaHI'eHCAa I10 YETBEPTSAM. 3aBUCUMOCTh MEXKIY
CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAHT'€HCOM OJIHOTO W TOTO JK€ yIiia
IpakTuyeckoe 3ausitue 9 2
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OnpeneneHue 3HAYEHWM CUHYca, KOCHHYCa, TaHI'€HCAa M KOTaHIE€Hca II0
EAMHUYHON OKPYXKHOCTH.

Tema 2.2 Copepxxanue yueOHOIro MaTepuasa OK-01, OK-02,
OcHOBHbBIE OK-03, OK-04,
TPUTOHOMETPHYeCKHUe OK-05
TOXKIECTBA. 1 | Tpuronomerpuueckue ToxxaecTsa. CUHYC, KOCUHYC, TAHI'€HC U KOTAaHI€HC yIJIOB
®opmy.Jibl IPUBEICHUSA o ¥ - 0. DopMyJIbl IPUBEACHUS.
IIpakTuyeckoe 3ansitue 10
1 | IlpuMeHeHNe TPHrOHOMETPHUYECKUX JOXK/ICCTB IPH PELICHHH 33124
Tema 2.3 Copaepxxanue y4yeOHOIro MaTepuasa OK-01, OK-02,
CuHyC, KOCHHYC, TAHTE€HC OK-03, OK-04,
CYMMBbI H Pa3HOCTH JIBYX OK-05, OK-06
yIJIOB 1 | Cymma u pazHocTh cuHycoB. CyMMa M pa3HOCTh KOCUHYCOB.
Cunyc U KOCHHYC CuHyc 1 KOocuHYC JBOMHOrO yria. @opMyJibl IOJIOBUHHOIO yIJla
JABOWHHOIO yria. [TpeoOpa3oBaHusi CyMMbl TPUTOHOMETPUUYECKUX (PYHKIUI B IpOU3BEACHUE U
®opMyJibl NOJOBHHHOIO IIPOM3BEACHUS B CYMMY.
yria BeipaxxeHue TpUroHOMeTpHUYECKUX (YHKIMH Yepe3 TaHTEHC IO0JIOBUHHOTO
aprymenTa. [IpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPUIECKHUX BBIPAKCHHUN
IIpakTnyeckoe 3ansiTue 11,1213
1 | [Ipumenenue GpopmMysa CyMMBbI U Pa3HOCTU TPUTOHOMETPUUYECKUX (PYHKIIHH.
2 | BolpaxxeHue TpPUTOHOMETPUYECKUX (YHKIMI dYepe3 TaHTeHC IOJOBUHHOIO
apryMeHra.
3 | IIpeobpazoBaHus NPOCTEHIIMX TPUTOHOMETPHUUECKUX BbIPAKEHUHN
Tema 2.4 Copepxanue yueOHOro MmaTrepuasa OK-01, OK-02,
DyHKIUM, UX CBOMCTBA. OK-03, OK-04,
Cnoco0blI 3ajaHus OK-05
pynxuumii 1 | OGnacte onpeneneHus M MHOXKECTBO 3HaueHUM ¢yHkuil. YETHOCTH,
HEUETHOCTb, NepUoAn4HOCTh GyHKIMN. CriocoObl 3a1aHus GyHKIUN
IIpakTHYeckoe 3aHATHE
Tema 2.5 Coaep:xanue yueOHOro MaTepuaJia OK-01, OK-02,
OK-03, OK-04,
OK-05
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Tpuronomerpnueckne
GyHKUMM, MX CBOIMCTBA H
rpaguxku

OO6nactp ompeneneHusi W MHOXKECTBO 3HAUCHHH TPUTOHOMETPUYECKUX
¢Gynkmmii. YETHOCTh, HEYETHOCTh, NEPHOMUYHOCTH TPUTOHOMETPUUYECKUX
¢ynkuuii. CBolicTBa U rpaguku PYHKIMHA y = COSX, Y = sinx, y = tgX, y = ctgx.

IIpakTnyeckoe 3ansiTue

Tema 2.6 Copaepxxanue yueOHOIro MaTepuasa OK-01, OK-02,
IIpeoGpa3oBanue OK-03, OK-04,
rpaduxon OK-05
TPUTOHOMETPHYECKUX IIpakTuyeckoe 3ansaTuels.
byHKkuui 1 Cxate U  pacTsbkeHue TpaHuKOB  TPUTOHOMETPUYECKUX  (DYHKIUH.
[IpeobOpaszoBanue rpaduKOB TPUTOHOMETPUIECKHUX (PYHKITHIA
Tema 2.7 Copaepxxanue yueOHOro MaTepuasa OK-01, OK-02,
Onucanmne OK-03, OK-04,
NPOU3BOJACTBEHHbIX OK-05
npoueccos ¢ mnomoumsnio | Ilpakruyeckoe 3ansitue 15,16. OK-03, OK-04
rpadgukoB pyHKUUA 1 | Hcnonvzosanue ceoticme mpuconomempuieckux QyHKyuti 8 npo@heccuoHaIbHbIX [1K3.4
3adayax
2 | Hcnonvzosanue c6olicme mpuecoHoMempudecKux YHKyuil 6 npogeccuoHanbHbix
3adavax
Tema 2.8 Coaep:xxanue yueOHOro MaTepuaJia OK-01, OK-02,
Oo0partHble OK-03, OK-04,
TPUTOHOMETPHYECKHUe OK-05
pynkuun 1 ‘ OO6patHbie TpuronoMerpuueckue GyHkimu. Mx cBoiicTBa u rpaduku
IlpakTH4Yeckoe 3aHATHE
Tema 2.9 | Copepxxanue ydyeOHOIo MaTepuasa OK-01, OK-02,
Tpuronomerpnueckne OK-03, OK-04,
ypaBHEHHA " OK-05, OK-06
HEepaBeHCTBAa 1 | YpaBHeHue cos X = a. YpaBHEHHUE sin X = a. YpaBHEHuUe tg X = a, ctg X = a.

Pemenne TpUrOHOMETPUYECKUX YPABHEHWN OCHOBHBIX THUIIOB: IPOCTEHIINE
TPUTOHOMETPUYECKUE YPAaBHEHMs, CBOIAIIMECS K KBaJIpaTHBIM, pELIacMble
Pa3I0KEHUEM Ha MHOKUTENH, OHOPOIHBIE.

[Ipocreiiline TPUrOHOMETPUYECKUE HEPABEHCTBA
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IIpakTuyeckoe 3ansaTue 17,18,19. 6
1 | PemieHue TpUrOHOMETPHYECKUX YPABHCHU CBEICHUEM K KBAJIPATHBIM.
2 | PemieHue TPUrOHOMETPHYCCKUX YPABHEHHI Pa3JIOKESHUEM Ha MHOKHUTEIH.
3 | Penienue ofTHOPOIHBIX TPUTOHOMETPUICCKUX YPaBHEHUH.
Tema 2.10 Coaep:xxanue yueOHOIro MaTepHuaJa 2 OK-01, OK-02,
Cucremsl OK-03, OK-04,
TPUTOHOMETPHYECKHX OK-05, OK-06
yYPaBHeHUit IMpakTuyeckoe 3ansaTue 20 2
1 | CucreMbl mpOCTEHIINX TPHTOHOMETPHYECKUX YPABHEHHIL
Tema 2.11 Coneprxanue y4eOHOro MaTepuasa 2 OK-01, OK-02,
Pemrenne 3agad. 0CHOBBI OK-03, OK-04,
TPUTOHOMETPHH. OK-05, OK-06
Tpuronomerpuveckue IIpakTHyeckoe 3ansiTue 21 2
byHKIHu. 1 | KonrponbHas pabora mo Teme «[IpeoOpa3oBaHre TPUTOHOMETPHUIECKUX
BbIpOKEHU. PellieHne TPUrOHOMETPHUYECKUX YPAaBHEHH M HEPABEHCTB B TOM
YHCJIE C UCTIOIb30BAaHUEM CBOMCTB () YHKIIUII».
Paznen 3. IMpousBoaHasi pyHKINH, ee IPUMEHEHHE 40 OK-01, OK-03,
OK-04, OK-06,
OK-07
Tema 3.1 Coaep:xanue y4e0HOro MaTepuaia 2 OK-01, OK-03,
ITonsiTne MNPOU3BOAHOM. OK-04, OK-06,
@®opmyabl W INpaBUIA OK-07
auddepeHHPOBAHUS 1 | Onpexnenenue YMCI0BOM MOCIEIOBATEIBHOCTHU U CIIOCOOBI ee 3a1aHusl. CBoiicTBa
YHCIIOBBIX MOCIIe0BaTeNbHOCTEH. Onpenenenue npeaesna nociae[0BaTeTbHOCTH.
Berancnenne mpenenoB  mocnenoBarenbHocTei.  [Ipemen  dyHkumm  Ha
O6eckoneunoctu. Ilpenen ¢ynkunn B Touke. Ilpupaimienue aprymenra.
[pupamenne QyHKIMUA. 3anadd, OPUBOIAIINE K MOHSATHIO IPOU3BOIHOM.
OrnpezesieHne MPON3BOIHON. AJITOPUTM OTBICKAHHUS MMPOU3BOTHOM
TpakTHYecKoe 3aHsITHE 0
Tema 3.2 Conep:xkaHue yuedOHOro MaTepuasa 6 OK-01, OK-03,
OK-04, OK-06,
OK-07
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IIpousBoaHbIe  CyMMBI,
Pa3HOCTH NPOM3BeICHMUS,

IIp

aKTH4YecKoe 3aHaTue 22, 23, 24.

1

Dopmynbl guddepeHInpoBaHus.

YaCTHOI'0 2 | IpaBuna quddepeHpoBaHusi.
3 | Beluucienue npou3BOIHBIX (HYHKIUH.
Tema 3.3 Coaep:xanue yueOHOIro MaTepHaJia OK-01, OK-03,
IIpousBoaHbIe OK-04, OK-06,
TPUTOHOMETPHYECKHX OK-07
¢ynkumii. Ilpomssoanas | 1 | [IpousBoxHasi TpuroHoMeTpudeckux QyHKuui. OrmnpeneneHue  CIOXKHON
CJIOKHOM (PYHKUMHU dbyakuun. [Tpon3BogHas CI0KHON DYHKIINH.
IIpakTuyeckoe 3ansaTue 25,26.
1 | Boluncnenue npon3BOAHON TPUTOHOMETPUYECKUX (DYHKIIUH.
2 | BeruuciieHne npou3BOHON CIIOKHBIX (DYHKITHIA.
Tema 3.4 Coaep:xxanue yueOHOro MaTepuaJia OK-01, OK-03,
IMousitue 0 OK-04, OK-06,
HeNpPepPbIBHOCTH OK-07
byHkumnm. Merton | [IpakTuyeckoe 3ansaTue 27.
HHTEPBAJI0B 1 \ AJNTOpUTM pellleHUsl HEPaBEHCTB METOJIOM MHTepBaoB. Perienue 3anay.
Tema 3.5 Conep:xanue yueOHOro MaTepuaJia OK-01, OK-03,
I'eomeTpuueckmii " OK-04, OK-06,
(puznvecknit CMBICJI OK-07
NPOM3BOAHOM 1 | l'eomerpuueckuil CMbICT MPOU3BOAHOM (YHKIMU — YIrIIOBOM Ko3(hduuMEeHT
KacaTeJIbHOM K rpaduKy (GyHKIUHU B TOUKE. Y paBHEHHE KacaTeabHOH K rpaduky
(G YHKIIMH.
IIpakTHyeckoe 3ansiTHE 28
1 | AnropuTtm cocTaBiieHUs ypaBHEHUs KacaTeslbHON K rpaduky QyHkuuu y=f(x).
Pemenue 3agau.
Tema 3.6 Coneprxanue y4eOHOro MaTepuaa OK-01, OK-03,
duznyeckuit CMBICJI OK-04, OK-06,
NPOU3BO/IHOM B OK-07
npogeccuoHaIbLHBIX IIpakTHyeckoe 3ansiTue 29
3aavyax 1 | ®usnueckuil (MEXaHMYECKUI) CMBICI TPOU3BOIHONW — MIHOBEHHAs CKOPOCTh B

MOMEHT BpemeHH t: v =S’ (t)

67




Tema 3.7 Conep:xaHue yueOHOro MaTepuasa OK-01, OK-03,
MOHOTOHHOCTEH OK-04, OK-06,
pyHKIMH. Touku OK-07
IKCTpeMyMa 1 | Bo3pacranue u yObiBaHue (pyHKIIMH, COOTBETCTBHUE BO3pACTaHUS U YOBIBAHUS
¢yHKuMu 3HaKy Tpou3BOAHOW. IloHsATHE MPOM3BOAHON BBHICHIETO MOPSIKA,
COOTBETCTBHUE 3HAKa BTOPOI MPON3BOAHOMN BBIMYKIOCTH (BOTHYTOCTH) (PyHKIIUN
Ha OTpe3Ke. 3a7au Ha MAaKCUMYM B MUHUMYM. [[OHSTHE aCUMITOTHI, CIIOCOOBI
ux onpenenenus. JIpoOHo-nunenHas hyHKIMs
IIpakTnyeckoe 3anstue 30.
1 | Anroput™m uccienoBanusi (YHKIUU U TOCTPOEHHUS €€ rpaduka ¢ MOMOIIBIO
Ipou3BOHOM. Pemenne 3aaau.
Tema 3.8 Conep:xanue yueOHOro MaTepuaJia OK-01, OK-03,
HccnenoBanue pynkumii OK-04, OK-06,
U NOCTpPOeHMe rpadpukon OK-07
IIpakTuyeckoe 3ansaTue 31, 32.
1 | MccnenoBanue (yHKIIMM HA MOHOTOHHOCTB M ITOCTPOEHHE IPpaMKOB.
2 | VccnenoBanue GyHKIIMUM HA MOHOTOHHOCTB M TIOCTPOEHHUE TPahuKOB.
Tema 3.9 Hauotoabmee u | Cogep:xxanue yueOHOro MaTepuaJia OK-01, OK-03,
HAaNMeHbIIlee 3HAYeHHS OK-04, OK-06,
GyHKIMH OK-07
IIpakTHyeckoe 3ansiTue 33.
1 | HaxoxneHnue HauOOJIBIIET0 M HAUMEHBIIEro 3HAaYeHUN (DYHKIIHM, TOCTPOCHUE
rpa@uKkoB MHOTOUYJICHOB C MCIOJIb30BAaHUEM ammapara MaTeMaTH4YeCKOTro
aHaym3a.
Tema 3.10 Copaepxxanue ydyeOHOIro MaTepuasa OK-01, OK-03,
Haxoxaenne OK-04, OK-06,
ONTUMAJIbHOTO OK-07
pesyabrara ¢ nmomounio | [lpakrnyeckoe 3ansaTue 34,35,36. OK-03, OK-04
NPOM3BOAHOM B | 1 | Haumenvuiee u naubonvuuee snayenue GyHkyuu. I1K3.4
NPaKTHYECKHUX 3afa4ax | 2 | Haumenvuee u Hauboabuiee 3HayeHue yHKyuu.
3 | Haumenvuiee u naubonvuiee sHaueHue yHKyuu.
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Tema 3.11 Copaepxxanue yueOHOIro MaTepuasa 2 OK-01, OK-02,
Pewrenue 3aaad. OK-03, OK-04,
IIpousBoanas (QpyHkuuH, OK-05, OK-06
ee IpUMEHEeHue. IIpakTHyeckoe 3ansaTue 37 2
1 | KonrponbHas pabora mo teme: «DopMynbl U mpaBuia JuQQepeHIIMpOBaHUS.
UccnenoBanme (QyHKIUKA ¢ TOMOIIBI0 Tpou3BogHOW. Hawmbonpimiee wu
HaMMEHBIIIee 3HAYCHUS PYHKITUNY.
Paznen 4. IlepBooOpa3nas pyHk UM, ee NPUMEHEHHUE 14 OK-01, OK-03,
OK-04, OK-06,
OK-07
Tema 4.1 Conep:xaHue yuedOHOro MaTepuasa 2 OK-01, OK-03,
IlepBooOpa3nas OK-04, OK-06,
pyHKIMH. IpaBuiaa OK-07
HAXO0KIEeHUS 1 | 3amava 0 BOCCTaHOBJICHUH 3aKOHA JABMIKCHUS 110 U3BECTHOM cKOopocTH. [loHsATHE
NepBO0OpPa3HBIX uHTEerprupoBaHus. O3HaKOMIICHHE C TIOHSATHEM HHTETpaia U IepBo0Opa3HON st
dbyukun y=f(x). Pemenue 3a1au Ha cBS3b EPBOOOPA3HOI U €€ MPOU3BOIHOM,
BBIYHCIICHHE TepBOoOOpa3HON uisi gaHHOW ¢GyHkumu. Tabmuna dopmyn nms
HaXO0KJIeHUs epBooOpa3HbIX. M3yueHue mpaBusa BEIYMCICHHS IEPBOOOpa3HOM.
IIpakTHyecKoe 3aHATHE 0
Tema 4.2 Conep:xaHue yuedOHOro MaTepuasa 2 OK-01, OK-03,
IInomann OK-04, OK-06,
KPHUBOJIUHEIHOI OK-07
Tpaneuuu. ®opmyJa | [IpakTuyeckoe 3ansaTue 38 2
Heiorona — JleiiGHuna 1 | 3amauu, MPUBOIAIIKME K TIOHATHIO OINPEIEIEHHOTO HHTETpaia — O BBIYUCIEHUN
IUIOINAAM KPUBOJMHEWHOW Tpamenuu, O TMepeMelleHud Touku. [lonsarue
OIIPEACIIEHHOIO MHTErpasa. 'eomeTrpuueckuit u  (u3MUeckuii  cMbICI
onpenenenHoro uaterpaita. @opmyna Hetotona— JleitOnuia
Tema 4.3 Conep:xaHue y4edOHOro MaTepuaa 2 OK-01, OK-03,
Heonpenesnennslii " OK-04, OK-06,
onpeeJeHHbII OK-07
HHTErpaJbl IIpakTuueckoe 3ansitue 39 2

1 ‘ [TonsiTHe HEONpEIeIEHHOTO HTErpaja
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Tema 4.4 Conep:xaHue yueOHOIo MaTepuasa 2 OK-01, OK-03,
IlousiTHe 00 OK-04, OK-06,
onpeaeJieHHOM OK-07
uHTerpase Kak miomaam | [Ipakrudeckoe 3ansaTue 40 2
KPHBOJIHHEHON 1 | I'eomeTpuyecKuii CMBICI ONPECICHHOTO UHTETPaJIa.
Tpaneuuu
Tema 4.5 Copaepxxanue yueOHOIro MaTepuasa 4 OK-01, OK-03,
OnpenesieHHbIH OK-04, OK-06,
HHTErpaJj B 'KU3HH OK-07
IIpakTuyeckoe 3anaTue 41,42, 4 OK-03, OK-04
1 | I'eomempuueckuii cmvicn onpeodenennoco ummeepana. Popmyra Hvromona - [1K3.4
Jletionuya.
2 | Pewenue 3aoau na npumenenue umnmeepana OJid 6bIYUCIEHUA DUIUYECKUX
seuYUn U niowaoetl
Tema 4.6 Conep:xanue yueOHOro MaTepuaJia 2 OK-01, OK-02,
Pemenue 3a;ad. OK-03, OK-04,
IlepBooGpa3nasn OK-05, OK-06
byHxkuumn, ee | [IpakTuueckoe 3ansitue 43 2
NpPHUMEHeHHue 1 | KonrponsHas pabGora mno Teme: «llepBooOpasnas ¢ynkuuu. [IpaBuna
HaXOXKJeHHS IepBoo0pasHbiX. Ee mpumenenuey.
Paspea S. Crenenu u kopHu. CTteneHHas PyHKIHA 18 OK-01, OK-02,
OK-03, OK-05,
OK-07
Tema 5.1 Copaepxxanue ydyeOHOIro MaTepuasa 4 OK-01, OK-02,
Crenennas ¢pyHkuus, ee OK-03, OK-05,
cBoiicTBa OK-07
1 | IloHsATHE KOpPHS N-OH CTENEHU U3 AEHCTBUTEIBHOrO yncia. CBoicTBa KOPHS n-
oii crenenn. ®yHKuMN y = VX UX CBOHCTBA U TpadHKH.
IIpakTHyeckoe 3ansTue 44 2

1 ‘ CaolicTBa KOpHs n-oi cTeneHu. Penienue 3aaad.
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Tema 5.2 Copaepxxanue yueOHOIo MaTepuasa 4 OK-01, OK-02,
IIpeoopa3oBanue OK-03, OK-05,
BBIPAKEHHH C KOPHAMH OK-07
N-oii cTeneHn [IpakTuyeckoe 3ansaTue 45,46. 4
1 | IIpeoOpa3oBanue HppaLOHAJIbHBIX BHIPAXKEHUI
2 | IIpeoOpa3oBaHue UppaLMOHAIBHBIX BBIPAKEHHUH
Tema 5.3 Coaep:xanue yueOHOIro MaTepHaJia 2 OK-01, OK-02,
CBoiicTBa CcTemEeHH ¢ OK-03, OK-05,
PalMOHAJIBLHBIM ]| OK-07
AeHCTBUTEJIbHBIM 1 | [lonsTne creneHu ¢ JOOBIM palMOHANbHBIM IOKa3aTeneM. CTelneHHbIe
NOKa3aTeJAMH (GyYHKIIMH, UX CBOWCTBA U rpauKu
IIpakTHYecKoe 3aHATHE 0
Tema 5.4 Coaep:xxanue yueOHOro MaTepuaJia 6 OK-01, OK-02,
Pemenue OK-03, OK-05,
HPPAIHOHATBHBIX OK-07
yYpaBHeHMi M HepaBeHCTB | 1 | PaBHOCHIBHOCTh MpPpAllMOHAIBHBIX YpaBHEHHH W HEPaBEHCTB. MeTOIbsl X
pemienusi. Perenue uppalmoHanbHbIX YPaBHEHUI U HEPAaBEHCTB.
IIpakTnyeckoe 3anstue 47,48. 4
1 | Pemenue uppaiyioHaJIbHBIX YpPaBHEHHH.
2 | PemieHnue uppanmoHaibHbIX HEPABEHCTB.
Tema 5.5 Conep:xxanue yueOHOro MaTepuaJia 2 OK-01, OK-02,
CreneHn M  KOpPHH. OK-03, OK-05,
Crenennas pyHkuus OK-07
IIpakTHyeckoe 3ansiTue 49 2
1 | KoutponsHas pabGota 1o Teme: «OrmpeaeneHue CTeneHHOW (QyHKIH.
Vcnionb30BaHuE €e CBOMCTB MPH pEIICHUH YpPaBHEHUI U HEPABEHCTBY.
Pa3nen 6. IMoka3zaTtenbHas GyHKIUS 18 OK-01, OK-02,
OK-03, OK-05,
OK-07
Tema 6.1 Conep:xanue yueOHOro MaTepuaJia 4 OK-01, OK-02,
OK-03, OK-05,
OK-07
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Iloka3zaTeanHas
bynxkumus, ee cBoiicTBa

CreneHb ¢ NIpPOM3BOJIBHBIM JIEHCTBUTENBHBIM IOKazareneMm. OnpeneneHue
nokasarenbHOM (yHKUMH, ee cBoiictBa u rpaduk. IIpeoOpazoBanue
UPPALMOHATIBHBIX BBIPAKEHUN. 3HAKOMCTBO C NPUMEHEHUEM I10Ka3aTeIbHOU

GyHKIINH.

IIpakTnyeckoe 3ansitue 50. 2
1 | Penienue nokaszaresbHbIX YpaBHEHUHN (PYHKIMOHAIBHO-TPa(UIECKUM METOAO0M
Tema 6.2 Copepxxanue yueOHOIro MaTepuasa 8 OK-01, OK-02,
PemeHue OK-03, OK-05,
MOKA3aTeIbHBIX OK-07
ypaBHeHHﬁ U HEPABEHCTB HpaKaneCKoe sausaTue 51,52,53,54. 8
1 | Pemenue noka3aTesbHbIX YPaBHEHHH METOJOM YpaBHUBAHUS IMOKa3aTesei
2 | Pemenune mokaszaTesbHBIX YpaBHEHUI METOIOM BBEACHHUSI HOBOM MepeMeHHON
3 | Pemenue nokaszarenbHbIX YpaBHEHUH (YHKIMOHAIBHO-TPAQUUECKUM METOJOM
4 | PemeHue noka3areibHbIX HEPABEHCTB
Tema 6.3 Coaep:xxanue yueOHOro MaTepuaJia 4 OK-01, OK-02,
Cucrembl OK-03, OK-05,
NMOKA3aTeJbHbIX OK-07
ypaBHeHHuii IIpakTuyeckoe 3ansaTue 55, 56 4
1 | Pewienue cucreM noka3aTesbHbIX YpaBHEHUN
2 | Penienue nmokaszaresnbHbIX HEPABEHCTB
Tema 6.4 Copaepxxanue ydyeOHOro MaTepuasa 2 OK-01, OK-02,
Pemenue 3ajau4. OK-03, OK-05,
Moka3aTeabHas OK-07
PyHKums IIpakTHyeckoe 3ansiTHe 57 2
1 | KonrponbHas padora o teme: «PelieHne noka3aTelbHbIX YPaBHEHUN METOJIOM
ypaBHHMBaHHMS [MOKAa3aTeJIed 1 METOJ0OM BBEJCHUS HOBOM NEpEMEHHON. Pemenue
MOKAa3aTeIbHbIX HEPABEHCTBY.
Pazgen 7. Jlorapugmsl. JJorapupmudeckas GyHkuus 30 OK-01, OK-02,
OK-03, OK-05,
OK-07
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Tema 7.1 Copaepxxanue yueOHOIo MaTepuasa OK-01, OK-02,
Jlorapugm qypcaa. OK-03, OK-05,
JlecsiTHYH b1 " OK-07
HATYPAJIbHBII 1 | Jlorapudm yncna. JlecaTuuHbIN 1 HATYPAIBHBIN JOTapU(GMBI, YHUCTIO €
Jorapu(mbl, YUCJIO0 € IIpakTHyeckoe 3ansaTHe 58

1 | Boruncnenue gorapudma 4ucia no onpeeieHuo
Tema 7.2 Coaep:xanue yueOHOIro MaTepHaJia OK-01, OK-02,
CpoiicTBa Jorapupmos. OK-03, OK-05,
Onepauus OK-07
Jorapu(pMupoBaHus 1 ‘ Caotictsa siorapudmoB. Oneparus JIorapuhMHUPOBaAHUS.

IIpakTHyeckoe 3ansitue 59,60

1 | CgoiictBa jorapudmos. Pemenne 3agau.

2 | Oneparnus norapudmupoBanus. Perenue 3amad.
Tema 7.3 Coaep:xanue yueOHOro MaTepuaJia OK-01, OK-02,
Jlorapudmuyeckas OK-03, OK-05,
¢yuxkumus, ee cBoiicTBa OK-07

1 | Jlorapugmuueckasi QyHKIHUS U €€ CBOHCTBA

IIpakTHyeckoe 3ansiTHe 61

1 ‘ [Toctpoenue rpaduka Jsorapu@mMuueckor GyHKIIHH.
Tema 7.4 Coaep:xxanue yueOHOro MaTepuaJia OK-01, OK-02,
Pemenne OK-03, OK-05,
JorapupMHUYeCKHX OK-07

YPaBHEHHI U HEPABEHCTB

1 | [HonsTue norapupmuueckoro ypaBueHnus. Onepanus NOTEHIUPOBAHHUS.

Tpu  OCHOBHBIX  MeTOJa  pelleHHs  JIorapu(MUYECKUX  ypaBHEHUI:
(GyHKIIMOHAIbHO-TpaUUeCKui, METOJ MOTEHLUUPOBAHUSA, METOJl BBEICHUS
HOBOH IIEPEMEHHOM.

Jlorapudmudeckue HepaBeHCTBA

IIpakTuyeckoe 3ansaTue 62,63,64.

1 | Pemuenne norapugmuueckux ypaBHEHUH  (QYHKIIMOHAIbHO-TpadUYECKUM
METOA0M

N

Pemenue gorapuMuyueckux ypaBHEHHM METOI0M OTEHIIMPOBAHUS

3 | Pemenne norapudMuuecKuX ypaBHEHHA METOIOM BBEICHHS HOBOH IIEPEMEHHOM
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Tema 7.5 Copaepxxanue yueOHOIo MaTepuasa 2 OK-01, OK-02,
Cucrembl OK-03, OK-05,
JorapupMHUYecKHuX OK-07
YPaBHeHHUil IIpakTHYeckoe 3aHsiTHE 65 2
1 | Anroput™m pemieHust CHCTEMbl ypaBHEHHH. PaBHOCUIBHOCTD JIOTapu(pMUIECKUX
ypaBHEHUI U HEPABEHCTB
Tema 7.6 Copepxxanue yueOHOIro MaTepuasa 4 OK-01, OK-02,
Jlorapudmel B npupoe u OK-03, OK-05,
TeXHUKE OK-07
IIpakTHyeckoe 3ansaTue 66,67. 4 OK-03, OK-04
1 | Ilpumenenue nocapugma. [1K3.4
2 | Jloeapugpmuueckasn cnupanv 6 npupoode. Ee mamemamuueckue ceoticmsa
Tema 7.7 Coaep:xxanue yueOHOro MaTepuaJia 2 OK-01, OK-02,
Pemenue 3a1a4. OK-03, OK-05,
Jlorapugmesl. OK-07
Jlorapudmuyeckas IIpakTuyeckoe 3ansaTHe 638 2
dyHKIMs 1 | KonrponbHas pabora mo Tteme: «Jlorapupmuueckas ¢ynkuus. Pernenue
IPOCTEHIINX JIOTApU(PMUUECKHX YPABHEHUI».
Pazgean 8. YpaBHeHHUsI H HEPAaBEHCTBA 28 OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07
Tema 8.1 Coaep:xxanue yueOHOro MaTepuaJia 4 OK-01, OK-02,
PaBHOCHJILHOCTD OK-03, OK-04,
ypPaBHEeHUit u OK-05, OK-06,
HepaBeHCTB. O6umue OK-07

METO/bI PCHICHUSA

1 | PaBHOCMIIBHOCTD ypaBHEHUH U HepaBeHCTB. Ompenenenus. OCHOBHbIE TEOPEMbI
PaBHOCUJIBHBIX MIEpeX0/jaX B YPaBHEHUSAX U HEPABEHCTBAX.

OOmue MeToabl pelleHHs YpaBHEHUM: IMepexoi] OT paBeHCTBAa (YHKLUUH K
pPaBEHCTBY apryMEHTOB JUIsi MOHOTOHHBIX (YHKIMI, METOJ pa3ioXKeHUs Ha
MHOXHTEIH, METOJ BBEACHUS HOBOM NEpEeMEHHOH, (yHKIHOHAIBHO-
rpaduyecKkuil METoJ
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IIpakTHyeckoe 3ansTue 69

1 | Pemenue ypaBHeHHMH M HEPABEHCTB METOAAMHU PA3JIOKEHMS HA MHOXUTEIU U
BBE/ICHUS] HOBOW IIEPEMEHHOM.

Tema 8.2 Coaep:xanue yueOHOro MaTepuaJia OK-01, OK-02,
I'papuueckmii MeToq OK-03, OK-04,
pelleHHsi  ypaBHEHHMI, OK-05, OK-06,
HepaBeHCTB OK-07
IIpakTuyeckoe 3ansitue 70,71
1 | OOmme MeToAsl pelIcHHs HEPaBEHCTB: TEPEXOJ OT CPABHCHHS 3HAYCHHIMA
(GYHKIMH K CPaBHCHUIO 3HAYCHUIH apryMEHTOB JUIi MOHOTOHHBIX (DYHKIIWH,
METOJ HHTEPBAIOB, (PYHKIIMOHAIbHO-TPahUIECKUN METO/I.
2 | 'padmueckuii METOI pelICHUsI YPAaBHEHUH M HEPABEHCTB
Tema 8.3 Coaep:xxanue yueOHOro MaTepuaJia OK-01, OK-02,
YpaBHenus n OK-03, OK-04,
HepaBeHCTBA ¢ MOAYJIeM OK-05, OK-06,
OK-07
1 | Onpenenenune monynsi. PackpeiTe Momynst mo ompeneneHuto. [IpumeHeHue
PaBHOCHIILHBIX IEPEX0JI0B B ONPE/ICIICHHBIX THITAX YPaBHCHUU W HEPABEHCTB C
MOJTyJIeM
IIpakTHyeckoe 3ansaTHE 72
1 | [Tpocreiimue ypaBHEHHUSI U HEPABEHCTBA C MOAYJIEM.
Tema 8.4 Copaepxxanue yyeOHOro MaTepuasa OK-01, OK-02,
YpaBHeHust OK-03, OK-04,
HepaBeHCcTBA c OK-05, OK-06,
napamMeTpamu OK-07

1 | 3nakomctBO ¢ mapamerpoM. Ilpocreiimiue ypaBHEHHS U HEpPAaBEHCTBA C
napamMeTpoM

IIpakTuyeckoe 3ansaTue 73,74.

1 | Hpocreiimue ypaBHenus ¢ napamerpoM. Pemrenue 3a1au.

2 \ [Ipocreiimme HepaBeHCTBaA C MapaMeTpoMm. Pemenue 3anad.
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Tema 8.5 Coaep:xanue yueOHOro MaTepuaJia 8 OK-01, OK-02,
CocTaBiieHHe H pPellleHHe OK-03, OK-04,
npodeccHoHATLHBIX OK-05, OK-06,
3a1a4 ¢ TOMOUIBIO OK-07
ypaBHeHHuii IIpakTuyeckoe 3ansaTue 75,76,77,78. 8 OK-03, OK-04

1 | Pewernue mexcmoswvix 3a0au npoghecCUoHaAIbHO20 COOEPICAHUSL [1K3.4

2 | Pewenue mekcmosbix 3a0ay npo@ecCuoHaibHO20 CO0ePHCAHUsL

3 | Pewenue mexcmoswix 3a0a4 npoghecCuoHanibH020 COOEPHCAHUSL

4 | Pewenue mekcmoswix 3a0ay npopheccuoHaibHO20 cO0epIHCAHUs
Tema 8.6 Coaep:xanue yueOHOro MaTepuaJia 2 OK-01, OK-02,
Pemenne 3ajau. OK-03, OK-04,
YpaBHenus u OK-05, OK-06,
HepaBeHCTBa OK-07

IIpakTHyeckoe 3ansitue 79. 2

1 | OOure MeTo/ bl pelieH s YpaBHEHUI. Y paBHEHUSI U HEPABEHCTBA C MOJYJIEM U

C TapaMeTpaMu
Pa3nen 9 IIpsiMBbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE 20 OK-01, OK-04,
OK-06, OK-07
Tema 9.1. Copaepxxanue yuyeOHOro MaTepuasa 2 OK-01, OK-04,
OCHOBHBIE MOHATHSA OK-06, OK-07
CTEepPEeOMEeTPHH. 1 | Ilpenmer crepeomerpuu. OCHOBHBIE TOHSTHS (TOYKA, MpsiMasi, TJIOCKOCTH,
PacnoJio:kenue NpsMbIX npoctpancTBO). OCHOBHBIE aKCHOMBI —cTepeomeTpuu. [lepecekaroriuecs,
" IJIOCKOCTeH napajuleibHble W CKpellMBarommecs npsmeie. [Ipu3Hak ©u  CBOMCTBO
CKpEIMBAIIUXCS TpAMbIX. OCHOBHBIE POCTPAHCTBEHHBIC (DUTYPBHI.

IIpakTHYeckoe 3aHATHE 0

Tema 9.2. Conep:xanue yueOHOro MaTepuaJia 6 OK-01, OK-04,
OK-06, OK-07
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MapaJtesbHOCTH
NpsiMbIX, NPSAMOA H
IVIOCKOCTH, IJIOCKOCTEH

1 | IMapamnenbHbie npsiMass U miockocTs. Omnpenenenue. [lpusznak. CoiictBa (C
JI0Ka3aTeIbCTBOM).

[Mapamnensubie  mnockoctu.  Omnpenenenue. Ilpusnak.  CaoiictBa  (c
JI0Ka3aTeIbCTBOM).

Terpasnp u ero snementsl. llapanmnenenunen u ero snemeHThl. CBoiCTBa
IIPOTUBOIOJIOXKHBIX TPaHel U AuaroHayiei napaienenumne/a.

IIpakTuyeckoe 3ansitue 80,81 4
1 | [TapannenbHble npsiMas U MIockocTh. [lapamnenbHble 1uiockocT. PemeHue
3ajad.
2 | Iloctpoenue ceueHuil B mapamuienenunene. Pemenne 3agay.
Tema 9.3. | Conep:xkanue y4eOHOr0 MaTepuajia 2 OK-01, OK-04,
IlepnieHAUKYISIPHOCTH OK-06, OK-07
npsiMbIX, npamod M | 1 | [lepnenaukynsapusie npsimble. [lapannensHeie npsMble, MEPICHINKYISPHBIE K
ILUIOCKOCTH, IJI0CKOCTEl wiockocTd. [Ipu3Hak  MEpPHeHIUKYISIPHOCTH  MPSAMOM W IUIOCKOCTH.
[oxaszarenscrBo. Ilepnennukynsap u  HakinoHHas. IlepneHaukynspHsle
riockocTy. [Ipu3Hak nepneHaAuKyIIpHOCTH MIocKocTel. Jloka3aTenbCcTBo.
PaccTosiHMs B IpOCTpaHCTBE
TpakTHYecKoe 3aHsATHE 0
Tema 9.4. Conep:xanue yueOHOro MaTepuaJia 4 OK-01, OK-04,
Teopema 0 Tpex OK-06, OK-07
nepueHInKyJIsApPax 1 | Teopema o Tpex mepneHAUKYIsipax. [[okazaTenbcTBo. YTom MexAy NpIMOl U
TJIOCKOCTBIO. YTOJ MEX/1y IIIOCKOCTSIMHU.
IIpakTHyeckoe 3ansTHe 82 2
1 | Teopema o Tpex mepnenmukymspax. Pemrenne 3aau.
Tema 9.5. Copnepxanue yueOHOro Mmarepmuasa 4 OK-01, OK-04,
IMapasieiabHbIe, OK-06, OK-07
nepreHIuKyJIspHbIe, IIpakTHyeckoe 3ansitue 83,84. 4 OK-01, OK-04,
CKpeInBaOINeCcs 1 | Axcuomvr cmepeomempuu. IlepnenOuxyisippHocms NPAMOU U NIOCKOCHU. OK-06, OK-07
npsiMble 2 | Ilapannenvrocmo 08yx NPAMbIX, napanienbHule niocKoCcmu, I1K3.4

NepneHOUKVIAPHOCHb NIOCKOCIeEl
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Tema 9.6. Copaepxxanue yueOHOIo MaTepuasa 2 OK-01, OK-04,
Pemenne 3agay. [Ipsimble OK-06, OK-07
" IIOCKOCTH g | [IpakTHyeckoe 3ansaTue 85 2
NPOCTPaHCTBE 1 | KonrponbHas pabora mo Teme: «PacmonokeHue NpsSMBIX W IUIOCKOCTEH B
npocTpancTBe. [lepneHAWKYISIPHOCTh H  MApaUICNbHOCTh  MPSIMBIX U
iockocTeil. CKpelMBaoIrecs IpsMbIey.
Paznea 10. MHOrorpaHHUKHU M TeJIa BpallleHUus 46 OK-01, OK-04,
OK-06, OK-07
Tema 10.1 Coaep:xxanue yueOHOro MaTepuaJia 2 OK-01, OK-04,
Bepmmnbl, pedpa, rpaHn OK-06, OK-07
MHOIOIpaHHHKA 1 | INousTHe MHOTOTpaHHKKA. ET0 31eMeHThI: BepIInHbI, pedpa, rpaHu. J(uaroHais.
Ceuenue. BeIyKIible ¥ HEBBITYKJIBIC MHOTOTPaHHUKH
IIpakTuyeckoe 3aHATHE 0
Tema 10.2 Coaep:xxanue yueOHOro MaTepuaJia 2 OK-01, OK-04,
Hpn3Ma, ee OK-06, OK-07
cocrapasiomue, cedenne. | 1 | [lonarue mpusmel. Ee ocnoBanus u 60koBele rpanu. Beicora npusmel. [psamas u
HpﬂMaﬂ H TNpaBHJIbHAA HAKJIOHHAA IMpru3Ma. HpaBI/IJ'IBHafl Impu3mMma. Ee ceuenne
NPU3MBI IIpakTuyeckoe 3ansiTue 0
Tema 10.3 Conep:xxanue yueOHOro MaTepuaJia 2 OK-01, OK-04,
Mapannenenunen, Kyo. OK-06, OK-07
Cedenue Ky0a, | [IpakTuyeckoe 3ansitue 86 2
napaJjulesenuiena 1 | IMapannenenumnen, CBOWCTBA MPSIMOYTOJIBHOTO Mapauienenumnena, kyo. Ceuenue
Ky0a, mapasuienenumneaa
Tema 10.4 Conep:xanue yueOHOro MaTepuaJia 2 OK-01, OK-04,
Tupamuna, ee OK-06, OK-07
cocrapasomue, cedenne. | 1 | [Tupamuna u ee snementsl. Ceuenne nupamujpl. IlpaBunbHas nupamuia.
IpaBuiabHAs NUPaMHAA. YceueHHas mupamMuIa
YceueHHasi nMpaMuaa IIpakTnyeckoe 3aHsiTue 0
Tema 10.5 Coaep:xanue yueOHOro MaTepuaJia 2 OK-01, OK-04,
OK-06, OK-07
IIpakTHyeckoe 3ansTHe 87 2
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bBokoBas wm  mounas | 1 | [Inomans OOKOBOI M MOTHON MOBEPXHOCTH MPHU3MBI, TUPAMUIBI
NOBEPXHOCTh  NPHU3MBbI,
NUPAMHUIbI
Tema 10.6 Coaep:xanue yueOHOro MaTepHaJia 2 OK-01, OK-04,
Cummerpusi B Kyo0e, OK-06, OK-07
napaJulejienunese, 1 | CummeTpusi OTHOCHUTENBHO TOYKH, MPSAMOM, miuockoctd. CuMMeTpHus B KyoOe,
NnpusMe, nupamuae napauieICnmicac, npu3smMe, mMupamMmuac
IIpakTHYeckoe 3aHsATHE 0
Tema 10.7 Coaep:xanue yueOHOIro MaTepuaJia 6 OK-01, OK-04,
IIpuMepbl cHMMeTpHii B OK-06, OK-07
npodeccuu IIpakTuyeckoe 3anaTue 88,89,90. 6 OK-01, OK-04,
1 | Cummempus 6 npupooe OK-06, OK-07
2 | Cummempus 8 apxumexmype [1K3.4
3 | Cummempus 6 mexuuxe, 8 boimy
Tema 10.8 Coaep:xxanue yueOHOro MaTepuaJia 2 OK-01, OK-04,
IpaBuabHbIE OK-06, OK-07
MHOIOIPAHHHUKH, ux | lIpakTuyeckoe 3ansitue 91. 2
cBoiicTBa 1 | [Moustue MIPaBUIILHOTO MHOTOTpaHHUKA. CaoiicTBa MPaBUIIBHBIX
MHOTOTPaHHUKOB
Tema 10.9 Copepxanue yueOHOro MmaTrepuasa 2 OK-01, OK-04,
I_I]/L]]]/IHHP, ero OK'06, OK-07
cocrapiasiiomue. Ceuenne | 1 | Lmmnap u ero snementsl. CeueHne UMIMHIPA (MapajielibHOe OCHOBAaHUIO U
HMJIMHAPA ocu). Pa3zBepTka nunuHapa
TpakTHYecKoe 3aHsITHE 0
Tema 10.10 Copaepxxanue ydyeOHOro MaTepuasa 4 OK-01, OK-04,
Koﬂyc, ero OK-06, OK-07
cocrapiasiiomue. Ceuenne | 1 | Konye u eco snemenmur. Ceuenue kKonyca (napannienvHoe OCHOBAHUIO U
KOHYycCa npoxoosiujee uepes epuLUHY). I1K3.4
2 | Konuueckue ceuenus. Pazeepmka konyca
IIpakTHyeckoe 3aHATHE 0
Tema 10.11 Coaep:xanue yueOHOro MaTepuaJia 2 OK-01, OK-04,
OK-06, OK-07
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YceueHHbli KOHYC. | 1 \ Yceuennslii koryc. Ero obpasyrorast u Beicota. Ce4eHne yCeueHHOr0 KOHyca
Ceuenne ycedeHHOro | [IpakTuyeckoe 3aHsATHE 0
KOHYCa
Tema 10.12 Coaep:xanue yueOHOro MaTepHaJia 2 OK-01, OK-04,
Ilap wu cdepa, ux OK-06, OK-07
ceyeHust 1 | llap u cdepa. Bzaumnoe pacnonoxxkenue cdepsl u miockoctu. Ceyenue mapa,
cdepsl

IIpakTHYeckoe 3aHsATHE 0
Tema 10.13 Coaep:xanue yueOHOro MaTepuaJia 4 OK-01, OK-04,
IousiTHe 06 0GbeMe TeJia. OK-06, OK-07
OTHOLICHHE oonemon | 1 | [Tonsitue 06 ooveme tena. O0beM Kyba U MPSIMOYTOJIBHOTO Mapaieienune/a.
MOT0OHBIX TeJI O0bem mpu3Mbl ©  IwIHHIApPA. OTHONMIEHWE OO0BEMOB TOJMOOHBIX T

["eoMeTpUYeCcKUil CMBICI ONpeaenuTess 3-To IopsaKa

IIpakTHyeckoe 3ansTHe 92 2

1 | O0bemM mpu3Mbl U UIMHApPA. Perienne 3amad.
Tema 10.14 Copepxxanue yueOHOTro MaTepuasa 2 OK-01, OK-04,
O0beMbl ¥ TUIOHIATHU OK-06, OK-07
HOBepXHOCTeii TeJ IpakTuyeckoe 3ansaTue 93 2

1 | O06bembl mupamMuabl U KoHyca. O0beM mapa. [Tnomaau noBepxHocTel Ten
Tema 10.15 Copepxanue yueOHOIro MmaTrepmuasa 4 OK-01, OK-04,
KoMmOunanuu OK-06, OK-07
MHOI'OIPaHHHUKOB H TeJ HpaKaneckoe 3aHATHE 94,95 2
BpAallleHUsI 1 | KoMOuHaImy reoOMeTpuYECKUX TeI

2 | KomOuHaImy reoMeTpuuecKux Tel
Tema 10.16 Copaepxxanue ydyeOHOro MaTepuasa 4 OK-01, OK-04,
I'eomerpuueckue OK-06, OK-07
KOMOMHALINU Ha HpaKTH‘leCKOC sansaTue 96,97, 2
NPaKTHKE 1 | Ucnonvzosanue komoOuHayUl MHOOZPAHHUKOS U MeNl 8pAujeHUs 8 NPAKMUKO-

OpUeHmupOBaHHbLX 3a0a4ax KOM6L£HCZL;MM ceomMempudecKux me

2 Hcnonvzosanue KOM6L£HCZL;MIZ MHOCOCPAHHUKOB U méeil 6pauyenHusl 6 npaKkmuKo-
OpUEHMUPOBAHHbIX 3a0ayax
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Tema 10.17 Copaepxxanue yueOHOIo MaTepuasa 2 OK-01, OK-04,
Pemenue 3a1ad4. OK-06, OK-07
Muororpannuku u Tteja | lIpakrudeckoe 3ansitue 98 2
BpAallleHUs 1 | KoutponpHass pabora mno Teme: «OO0beMbl U IUIOMIAAU TOBEPXHOCTH
MHOTOTPAHHHUKOB M TE€J BPAIICHUS.
Pazpmen 11. KoopanHaTbl 1 BEeKTOPBI 16 OK-01, OK-03,
OK-04, OK-07
Tema 11.1 Coaep:xxanue yueOHOro MaTepuaJia 4 OK-01, OK-03,
JleKapTOBBI KOOPAHHATHI OK-04, OK-07
B npocrpancrie. | 1 | JleKapTOBbI KOOPJMHATEI B IPOCTPAHCTBE. PaccTosiHue MEX1y ABYMs TOUYKAMH,
PaccTrosiHue MexKAY KOOPAMHATHI CCPCAUHEBI OTPE3Ka
ABYMSI toukamu. | IlIpakTuyeckoe 3ansitue 99
Koopauuarer cepexunsni | 1 | IIpocTeiimue 3a1aun B KOOpAuHaTax. 2
0Tpe3Ka
Tema 11.2 Coaep:xxanue yueOHOro MaTepuaJia 6 OK-01, OK-03,
BekTophI B OK-04, OK-07
NpoCTpaHCTBe. 1 | Bektopsl B mpocTtpancTBe. ClOXEHHE W BBIYUTAHHE BEKTOPOB. YMHOXKEHHE
Vroa Meskiy BeKTOpaMH. BekTOopa Ha uyucio. KomranapHbie BekTopbl. CKaJaspHOE MPOW3BEACHHE
Cransiproe BEKTOpOB. Pa3nokeHHMe BeKkTOpa IO TpPeM HEKOMIUIAaHAPHBIM BEKTOPaM.
NpPOH3BENeHHE BEKTOPOR KoopauHaTel BEKTOpa, CKAIIPHOE MPOU3BE/ICHNE BEKTOPOB B KOOP/MHATAX, YTOI
MEXIYy BEKTOpAaMHU, YroJd MEXIy MpsIMOW W IUIOCKOCTBIO, YTOJ MEXKIY
IJIOCKOCTSIMU. YPAaBHEHUE TJIOCKOCTH. [ '€OMETPUYECKUN CMBICI ONPEAECTUTENS
2x2.
IpakTuyeckoe 3ansaTue 100,101 4
1 | CxanspHoe mpou3Be[eHHE BEKTOpPOB. PasnmokeHue BeKTOpa MO TpeM
HEKOMILTAHAPHBIM BeKTopaM. Perienne 3a1ad.
2 | HaxoxaeHue yriioB MeXIy MPsIMOU M IMIIOCKOCTBIO, YTOJ MEXK/TY ITIOCKOCTSIMH.
Tema 11.3 Conep:xanue yueOHOro MaTepuaJia 4 OK-01, OK-03,
HpaKTI/IKO- OK-04, OK-07
OpHEHTHPOBAHHbIE IIpakTnyeckoe 3ansaTue 102,103. 2 I1K3.4 OK-01,
3aga4u na | 1 | Koopounamnas nnrockocmo. Konuuecmeaennvie pacuemol OK-04, OK-06,
2 | Boiuucnenue paccmosinuil u niowaoetl Ha nioCKOCmU. OK-07
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KOOPAMHATHOM

TJI0CKOCTH
Tema 11.4 Conep:xaHue yueOHOro MaTepuasa 2 OK-01, OK-03,
Pemenune 3aJad4. OK-04, OK-07
Koopaunartsl u Bektopsl | IIpakTuyeckoe 3ansitue 104 2
1 | KonTponsHas pabota mo Teme: «JleKapTOBBI KOOpPAWHATHI B IPOCTPAHCTBE.
BekToper B mpocTtpancTBe. CIOXKEHHE W BBIYUTAHHE BEKTOPOB. YMHOXKCHHE
BekTOopa Ha uwucio. KomrmuranapHbele BekTOpbl. CKalsipHOE MPOU3BEICHHUE
BEKTOPOB. Pa3zjokeHWe BEKTOpa 10 TPEeM HEKOMIUIAHAPHBIM BEKTOPAM.
[Tpocreiimue 3agaun B koopauHaTax. KoopanHaThl BEKTOpa, pACCTOSHUE MEXKTY
TOYKAMH, KOOPJAUHATHI CEPEANHBI OTPE3Ka, CKASIPHOE IPOU3BEICHNE BEKTOPOB
B KOOpAMHATAX, YTOJI MEXAY BEKTOpPaMH, YIoJ MEXKIY IPSIMON U IJIOCKOCTHIO,
YTOJI MY TUIOCKOCTSIMH.
Pazgen 12. JJ1eMeHThl KOMOMHATOPHKH, CTATUCTUKHA U TEOPUH BEPOSITHOCTEH 26 OK-02, OK-03,
OK-05
Tema 12.1 Conep:xaHue yuedOHOro MaTepuasa 4 OK-02, OK-03,
OcHoBHbBIE NOHSTHSA OK-05
KOMOMHATOPUKH 1 ‘ OcHOBHBIE OHATHSI KOMOMHATOPUKH. [lepecTaHOBKH, pa3MelIeHus, COUCTaAHHUS.
IIpakTnueckoe 3ansaTue 105 2
1 | [lepecTaHoBKH, pa3MeleHus1, coueTanus. Perenne 3amad.
Tema 12.2 Conep:xaHue yuedOHOro MaTepuasa 4 OK-02, OK-03,
Co0bITHE, BEPOATHOCTH OK-05
coopiTusi. Cioxenme um |1 | CoBMecTHBIE M HECOBMECTHBIE COOBITHA. TeopeMbl O BEPOSITHOCTH CYMMBI
YMHOKEeHHe COOBITHIA. YCIIOBHAsi BEPOSATHOCTb. 3aBUCHMbIE M HE3aBUCHUMBIE COOBITHS.
BEPOSITHOCTEH TeopeMbl 0 BEpOSITHOCTH IPOU3BEJECHUSI COOBITHH.
IIpakTnyeckoe 3ansaTue 106 2
1 \ CrioxeHue ¥ YMHOXKEHHUE BEpOsITHOCTEN. Pemenne 3aad.
Tema 12.3 Conep:xanue yueOHOro MaTepuaJia 4 OK-02, OK-03,
OK-05
IIpakTuyeckoe 3ansaTue 107,108. 4

1 ‘ Ommnocumenvras uacmoma C06blmu}l, CBOUUCMBO ee ycmoﬁqueocmu.
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BepositHOCTH B | 2 | Cmamucmuueckoe onpedenenue eeposmuocmu. OyeHka 8eposmHocCmu I1K3.4 OK-01,
npogeccHOHATbHBIX coobimus OK-04, OK-06,
3ajgayax OK-07
Tema 12.4 Coaep:xanue yueOHOro MaTepHaJia OK-02, OK-03,
JInckpeTHasi caydaiiHas OK-05
BeJMYHMHA, 3akoH ee | 1 | Buuasl ciyyaiineix BennuuH. OnpeneneHue TUCKPETHOM CIyd4aifHON BEINYMHBIL.
pacnpeaejieHus 3aKoH pacmpeiesieHus JAUCKPETHOW ciy4yailHOW BenuuuHbl. Ee 4ucioBbie
XapaKTEPUCTHUKHU.
IIpakTnyeckoe 3ansaTue 109
1 | Haxox1eHne 4icioBbIX XapaKTEPUCTUK JUCKPETHOM CIIy4alHOUM BETMYHHBI.
Tema 12.5 Coaep:xxanue yueOHOro MaTepuaJia OK-02, OK-03,
3agaun MaTeMaTH4YecKOii OK-05
CTATHCTHKH IlpakTuyeckoe 3ansiTue 110,111
1 | Bapuanumonssiii psa. Iloauros yacTor U rucTorpaMmma.
2 | CraTucTHYECKHE XapaKTEPUCTUKH Psia HaOJII01aeMbIX JaHHBIX
Tema 12.6 Copaepxxanue y4yeOHOIro MaTepuasa OK-02, OK-03,
CocTaBjieHHe TaGJaul M OK-05
auarpamm Ha npaktuke | [IpakTuyeckoe 3aHsiTue 112,113. [1K3.4 OK-01,
1 | llepsuunas obpabomka cmamucmuyeckux Oauuvix. I paguueckoe ux OK-04, OK-06,
npedcmasieHue. OK-07
2 | Haxooicoenue cpednux xapakmepucmux, Habao0aemvlx OaHHbIX
Tema 12.7 Copepxanue yueOHOro MmaTrepuasa OK-02, OK-03,
Pemienue 3ajau. OK-05
9J1eMeHTBI IIpakTuyeckoe 3ansaTue 114
KOMOUHATOPHKH, 1 | KonTponsHas pabota mo Teme: «ieMeHThl kKoMmOuHatopuku. CoObITHE,
CTATHCTHKH MW TEOPHH BEPOATHOCTH COOBITHS. CIIOKEHHE U YMHOKEHHE BEPOSITHOCTEW».
BEPOATHOCTEH
Pa3nen 13. KommiekcHble yncia
Tema 13.1 Copepxxanue yyeOHOro MaTepuasa OK-02, OK-03,
OK-05
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KoMmiekcHbIe YHCJIa

1 IToHsITHE KOMILIEKCHOI'O YHCIA. COHpH)KeHHbIe KOMIIJICKCHBIC YHCJia, MOAYJIb U

apryMeHT KOMIUIEKCHOTO YHCIIa.
(reomeTpuueckasi, TPUrOHOMETpUYECKasl, allreOpanyeckast).

CDopMa 3aIlIMCH KOMINJICKCHOI'O 4HCJia

2 ApI/I(l)MeTI/IIICCKI/Ie ﬂeﬁCTBHH C KOMIIJICKCHBIMHA YHCJIaMH

IIpakTHYecKoe 3aHATHE 0
Tema 13.2 Coaep:xanue yueOHOro MaTepHaJia 4 OK-02, OK-03,
IIpumenenue OK-05
KOMILICKCHBIX Y CeJI IIpakTuyeckoe 3ansaTue 115/116. 4

1 | BeinmosiHeHHe pacyeToB C MOMOIIbIO KOMIUIEKCHBIX YHCEll.

2 | [Ipumepsl HCIIOIB30BAHMS KOMIUIEKCHBIX YHCEI
Paznen 14. MHuoxkecTBa. JaeMeHThI Teopuu rpagos 10 OK-02, OK-03,

OK-05

Tema 14.1 Conep:xaHue yuedOHOro MaTepuasa 2 OK-02, OK-03,
MHo:KecTBa OK-05

1 ‘ [Tonsitue MHOXkecTBa. [lonMHOXkecTBO. Onepalyiy ¢ MHOKECTBAMU

IIpakTHYeckoe 3aHsATHE 0
Tema 14.2 Conep:xaHue yuedOHOro MaTepuaa 2 OK-02, OK-03,
Onepauuu c OK-05
MHOKECTBAMM IpakTuyeckoe 3ansiTue 117. 2 11IK3.4

1 | Onepayuu ¢ mnoocecmeamu. Pewienue npuxiaduvix 3aday
Tema 14.3 Copepxanue yueOHOIro MmaTepuasa 4 OK-02, OK-03,
I'padwr OK-05

IIpakTuyeckoe 3ansaTue 118,119 4

1 | Ionsitue rpada.

2 | Ces3Hblil rpad, AepeBo, MKII Ipad Ha MIIOCKOCTH
Tema 14.4 Conep:xaHue yuedOHOro MaTepuasa 2 OK-02, OK-03,
Pemenne 3a1a4. OK-05
MmuoxectBa, pado u ux | [Ipakruveckoe 3ansitue 120 2
npuMeHeHune 1 | KonrponbHas pabGora mo Tteme: «Onepamuu ¢ MHOXKecTBamu. OmnmcaHue

peabHBIX CHTYallMi ¢ MMOMOIIBI0 MHOXKECTB. [IpuMenenne rpadoB Kk perieHuto
3a1au».

IIpomexyTounas arrecranus (JK3amMeH) 6
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Bcero: 340
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3.1 TpeboBanuss K MHHHMAJILHOMY MaTepPHAIbHO-TEXHUYECKOMY
obecrneyeHUIo

Peanuzanivst mporpammbl ydebHOro TmipeiMeTa TpeOyeT Halvuus Yy4eOHOIO
kabuHeta «MaTeMaThKay.

ObPeKTUBHOCTb TpenofiaBaHus Kypca PYCCKOTO SI3bIKa 3aBHUCUT OT HaJIWYUS
COOTBETCTBYIOIIIETO MaTepUaJibHO-TeXHAYECKOTO OCHAllleHUs. JTO OObICHSAeTCs
0COOEHHOCTSIMU KypCa, B IIepBYI0 04epe]ib er0 MHOTOMPO(GUIBLHOCTBIO ¥ PAKTAYECKOU
HaIlpaBJIeHHOCTHIO.

O6opynoBaHue y4eOHOro KabuHeTa:

— TI0CaJI0YHbIe MeCTa 0 KOJIMYeCTBY 00YyUatoIIuXCs;
— pabouee MecCTo TperojaBarTelis;

— KOMIUIEKT y4eOHO-HaIISIAHbIX T0COOUH;

— KOMIUIEKT 3JIeKTPOHHBIX BUJIeOMaTepPUaJIOB;

— TpodeCCUOHATILHO OPUEHTHUPOBAHHbIE 3a/IaHUS;

— MaTepuaJibl 3K3aMeHa.

TexHu4eckue cpeacTBa 00ydeHMs:
— TepCOHaIbHBIM KOMITBIOTEP C JIMIIEH3UOHHBIM ITPOrPAMMHBIM 00ecriedeHreM;
— TPOEKTOP C 3KPAHOM.

3.2. UudopmaunoHHoe odecnievyeHne 00yueHust

Ilepeyens pekomeHnayemMbIX y4eOHbIX M31annil, UHTEpHEeT-pecypcos,
JAOTNOJIHUTEJIbHOM JIMTePaTyphbl

2. Marematuka: yueOHuk/ baiimakoB M.U.- 2-e uzn., crep. - M: KHOPYC, 2019.
(Cpennee npodeccruoHaibHOe 0O0pa30BaHUE)

3. MartemaTtuka: anrebpa M Hayajla MaTeMaTHUYeCKOro aHajii3a, TI'eOMeTpHsl.
Anrebpa v Havyaja MaTeMatudeckoro aHanu3za. 10-11 knacc. Anmumos HI.A., Konsrun
FO.M., TkaueBa M.B. u apyrue. - M: [IpocBemenue, 2022.

4. Maremartvka: anrebpa ¥ Havajla MaTeMaTHYeCKOrO aHajiu3a, TreoMeTpHs.
'eomerpus. 10-11 knacc. Aranacss JI.C., byrysos B.®., Kagomues C.b. u apyrue. -
M: IIpocBemienue, 2022.

5. MaremaTtuka: ainredpa v Ha4yajla MaTeMaTH4eCKOT0 aHayii3a, reomerpus. 10-11
KiIaccel. Anrebpa ¥ Hayajia MaTeMaTudeckoro aHanu3a. B 2 4. Yacte 1: Yuebnuk ajis
ydalmmxcsi 00pa3oBaTesibHbIX OpraHu3aiui (6a3oBbiii ypoBeHb)/Mopakosuuy A.T'.,
CemenoB I[I.B.; YacTte 2. 3amayHuk i y4yaluxcsi 00pa30BaTesIbHbIX OpPraHU3aIMUiN

(6azoBniii ypoBenb)/ Mopakosuu A.I'. u npyrue; niop penakiuvein Mopakosuya A.l'. -
M: MHuemo3suHa, 2018.
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7. MaremaTuka: ajirefpa W Hadajlla MaTeMaTA4YeCKOTO aHajiv3a, reoMeTpHSl.
Asrebpa 1 Havyajia MaTeMaTh4yeckoro aHanu3a. 10 kiacc. Hukonbckuit C.M., I[ToTanos
M.K., PemietnukoB H.H. u npyrue. - M: IIpocgertiienue, 2021.

8. MaremaTurka: anrebpa ¥ Hayaja MaTeMaTUYeCKOTO aHajik3a, reoMeTpHsl.
AJirebpa 1 Havajia MaTeMaTA4YeCcKoro aHanu3a. 11 kmacc. Hukonbckuit C.M., [loTanos
M.K., PemmernukoB H.H. u npyrue. - M: IIpocgertiienue, 2021.

9. MaremaTuka: airebpa M Hadajla MaTeMaTWU4eCKOTO aHajik3a, TeoMeTpHsl.
['eomerpus.10-11 wimacc. IloropenoB A.B. MaremaTtrka: anrebpa W Havasa
MaTeMaTU4ecKoro aHanusa, reometpus. ['eomerpus.10-11 wiacc. Iloropenos A.B. -
M: IIpocgemienue, 2019.

3.2.2. DjeKTpoHHbIe U3JAaHUSA

1. Bcepoccurickue natepHeT-omuMnuaabl. - URL: https://online-olympiad.ru / (1aTa
obpaienus: 12.07.2022). - TekcT: 371eKTPOHHBI.

3. Envnas kosiekiys u@poBbIX 00pa3oBaTesibHbIX pecypcoB. - URL:
http://school-collection.edu.ru / (maTa obparienus: 08.07.2022). - Tekcr:
3JIEKTPOHHBIM.

4. HUudopmanmonHas cucrema «EquHoe OKHO JOCTyIla K 00pa3oBaTesIbHbIM
pecypcamy». - URL: http://window.edu.ru / (ata obpamenus: 02.07.2022). - Tekcr:
3JIEKTPOHHBIM.

D. Hayunas anexktponnas o6ubnuoreka (HIb). - URL: http://www.elibrary.ru
(mara obpamenusi: 12.07.2022). - TeKCT: 3/1eKTPOHHBIM.

6. OTkpeITHIN KOJUTek. Matematuka. - URL: https://mathematics.ru / (1aTa
obparenus: 08.06.2022). - TekcT: 371eKTPOHHBI.

7. [ToBTOopuM MatemaTuky. - URL: http://www.mathteachers.narod.ru / (aTa
obpaienus: 12.07.2022). - TekcT: 371eKTPOHHBIM.

8. CrpaBoYHUK IO MaTeMaTHuKe JIJisl TKOJIbHUKOB. - URL:

https://www.resolventa.ru/demo/demomath.htm / (iata ooparenus: 12.07.2022). - Tekcr:
3JIEKTPOHHBIM.
9. CpenHss maTeMaThudeckas UHTepHeT mikoiia. - URL:
http://www.bymath.net / (nata obparmenusi: 12.07.2022). - TekcT: 371€KTPOHHBIH.
10. depnepainbHbIi opTan «Poccutickoe ob6pa3oBaHUey. -
URL: http://www.edu.ru / (mata obparienusi: 02.07.2022). - TekcT: 371eKTPOHHbIMN.
11. denepaibHBIN 1IeHTP UHGOPMAIMOHHO-00pa30BaTeIbHbIX PeCYpPCOB. -
URL: http://fcior.edu.ru / (marta obpartienus: 01.07.2022). - TekcT: 371eKTPOHHBI.
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https://mathematics.ru/
http://www.mathteachers.narod.ru/
https://www.resolventa.ru/demo/demomath.htm

IIporpammHuoe obecrieueHue

8. OnepanronHas cuctema Microsoft Windows 7 - 10

9. [Taket mporpamm Microsoft Office Professional Plus

10. 7-zip GNULesser General Public License (cBobomHoe
MporpaMMHOe obecliedeHre, He OrpaHu4YeHo, 6ecCpoYHo);

11. HNutepner Opays3ep Google Chrome (6ecryiaTHoe mporpamMmHoOe
obecrieyeHure, He OrpaHAYeHO, 6eCCPOYHO);

12. K-Lite Codec Pack — yHuBepcanbHbli HabOp KOJIEKOB
(KOJTMPOBIIMKOB-IEKOUPOBIIIMKOB) U YTUJIUT ISl IPOCMOTPA U 00pabOTKH ayauo
- u BuneodasioB (OecruiaTHoe MporpaMMHOe obecrieyeHre, He OTPAaHUYEHO,

6eccpo4HO);

13. WinDjView — nporpamma iyt mpocMoTpa ¢daiiioB B opmare DJV
1 DjVu (cBo6ogHOE IporpaMMHOe 0OecriedeHre, He OrpaHu4YeHo, 0@CCPOYHO);

14. Foxit Reader — mnpukiaiHoe mporpaMMHOe obecriedeHue jist

MIPOCMOTPA  3JIeKTPOHHBIX JOKyMeHTOB B craHjgapte PDF  (GecmiatHoe
IIporpaMMHoOe obecriedeHre, He OTpaHUYeHo, HeCcCpOYHO).
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4. KOHTpPOJIb M OLl€HKa pe3y/IbTaTOB OCBOEHHUsI 001,e00pa30oBaTe/IbHOM AU CIUIIJIMHBI

KoHTpo/sib M OIleHKa pe3yJbTaToB

OCBOEHMsI 00I1e06pa3oBaTeJbHON AUCIUIIHNHBI

pacKpbIBalOTCA 4epe3

JIUCUMUIIJIMHAPHbIE pe3y/JibTaThbl, HallpaBJeHHble HAa (GOPMHUpPOBAHUE OOIMX U MPOPECCUOHANBHBIX KOMIETEHIUN IO

pasaejgaM U TEMaM CoAePKaHUA yqe6Horo MaTepHaJa.

O6mas/npodeccuoHa/IbHAA
KOMIEeTEeHL A

Pa3pen/Tema

Tun OL€HOYHBIX MEpPpONPUATUA

OK 01. BwibupaTb cnocobbl pelieHHs
3a/a4 npodeccuoHaNbHOUN AesaTeJbHOCTU
IPUMEHUTEIBHO

K pa3JIMUHbIM KOHTEKCTaM

P1,Temal.1,1.2,1.31-0/c> 1.4,1.5,1.6
P 2, Temn! 2.1, 2.2, 2.3, 2.4, 2.5 I1-0/c, 2.6
P 3, Temni 3.1, 3.2,3.31-0/c, 3.4

P4,Temb1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-0/c, 4.8, 4.9, 4.10,

411

P 5, Temn! 5.1, 5.2

P 6,Temn1 6.1, 6.2,6.3,6.4,6.5,6.6,6.7 [1-0/c, 6.8, 6.9, 6.10
[TI-o/c, 6.11

P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7 l1-0/¢,7.8,7.9, 7.10
[M-o/c,7.11,7.12,7.13,7.14,7.15,7.16,7.17

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temn 9.1,9.2,9.3,9.4,9.5

P 10, Temsn! 10.1, 10.2,10.3, 10.4

P11, Tems: 11.1,11.2,11.3 1-0/c, 11.4,11.5, 11.6 [T-0/c,
11.7

P12, Temnr 12.1,12.2,12.3,12.4

P 13, Temnr 13.1,13.2,13.3,13.4, 13.5I1-0/c, 13.6

P 14, Temnl 14.1, 14.2, 14.3, 14.4, 14.5 I1-0/c, 14.6

TecTtupoBaHue

YcTHBIN onpoc
MaTemMaTrUyecKuil JUKTAHT
WHpuBYayanbHada
CaMoCTOsITeJIbHAsA paboTa
[IpencraBienve  pe3yJsbTaTOB
NpaKTHUYeCKUX paboT

3aujMTa TBOPUECKUX paboT
3amuTa
NpPOEKTOB
KonTposibHas paboTta

HHAWBUAYAJIbHBIX

BrinosiHeHHEe 3K3aMeHalMOHHbIX
3aJlaHu M

5 MpogeccuoHansHoe-opueHmMuposaHHoe codepraHue
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OK 02. Hcnosnb3oBaTb COBpeMeHHbIe
CpeACTBa IIOMUCKaQ, aHa/u3a U
MHTeprnpeTanuu MHpOpMaLuy, U
MHPOpPMALlMOHHbIE  TEXHOJIOTUHU  JJA

BbINIOJIHEHHUST 3aJa4y MpodeccCHoHaTbHOU
JeaTeJIbHOCTH

P1,Temal.1,1.2,1.31-0/c,1.4,1.5,1.6
P 2, Temn! 2.1, 2.2, 2.3, 2.4, 2.5 11-0/c, 2.6
P 3, Temn! 3.1, 3.2,3.31-0/c, 3.4

P4,Temnb1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-0/c, 4.8,4.9, 4.10,

411

P 5, Temn! 5.1, 5.2

P 6,Temn1 6.1, 6.2,6.3,6.4,6.5,6.6,6.7 [1-0/c, 6.8, 6.9, 6.10
[1-o/c, 6.11

P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7 11-0/¢,7.8,7.9,7.10
[M-o/c,7.11,7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temn1 9.1,9.2,9.3,9.4,9.5

P 10, Tems 10.1, 10.2,10.3, 10.4

P11, Temsb: 11.1,11.2,11.3 1-0/c, 11.4,11.5, 11.6 [T-0/c,
11.7

P12, Temnr 12.1,12.2,12.3,12.4

P 13, Temnr 13.1,13.2,13.3,13.4, 13.51-0/c, 13.6

P 14, Temnl 14.1, 14.2, 14.3, 14.4, 14.5 I1-0/c, 14.6

TecTupoBanue

YcTHBIM onpoc
MaTeMaTH4YeCKUN JUKTAHT
WHpuBYayanbHada
CaMoCTOsAATeJIbHasA paboTa
[IpencraBieHue
NpaKTU4YeCKUX PaboT
3aluTa TBOpPYECKUX paboT
3amuTa
NpPOEKTOB
KonTposibHas paborta
BeinosiHeHMe 9K3aMeHalMOHHBIX
3aJaHU N

pe3yJbTaToB

HWHAWBUAYAJIbHBIX

OK 03. IllnanupoBaTe U peanr30BbLIBATb
npodeccuoHaJlbHOE U
pa3BUTHE,

CcoOCTBEHHOE
JIMYHOCTHOE
npeANpUHUMATENbCKYI0 IeSITeJIbHOCTh B
npodeccuoHaIbHOH cdepe, UCI0JIb30BATh
3HaHUS MO0 QUHAHCOBOW TPAaMOTHOCTU B
Pa3JIMYHBIX )KU3HEHHBIX CUTYal[USAX

P1,Temal.1,1.2,1.31-0/c, 1.4,1.5,1.6
P 2, Temn! 2.1, 2.2, 2.3, 2.4, 2.5 11-0/c, 2.6
P 3, Temn! 3.1, 3.2,3.31-0/c, 3.4

P4,Temnb1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 11-0/c, 4.8, 4.9, 4.10,

411

P 5, Temnr 5.1, 5.2

P 6,Temn1 6.1, 6.2,6.3,6.4,6.5,6.6,6.7 [1-0/c, 6.8,6.9, 6.10
[T-o/c, 6.11

P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7 1-0/c,7.8,7.9, 7.10
[M-o/c,7.11,7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Temr1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temn1 9.1,9.2,9.3,9.4,9.5

P 10, Tems 10.1, 10.2,10.3, 10.4

TecTupoBanue

YcTHBIN onipoc
MaTteMaTHU4YeCKHUHN JUKTAHT
WUHpvBYayanbHad
CaMoCTOsITeJIbHAsA paboTa
[IpencraBienve  pe3yJsbTaTOB
NpaKTUYECKUX paboT

3aluTa TBOpPYECKUX paboT
3almuTa
NPOEKTOB

KonTposibHas paboTta

HWHAWBUAYAJIbHBIX
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P11, Temn: 11.1,11.2,11.3 [1-0/c, 11.4,11.5, 11.6 [I-0/c,
11.7

BeinosiHeHUE 9K3aMeHallMOHHBbIX

3aJaHuM
P12, Temnr 12.1,12.2,12.3,12.4
P 13, Temnr 13.1, 13.2,13.3,13.4, 13.51-0/c, 13.6
P 14, Temsnl 14.1, 14.2, 14.3, 14.4, 14.5 [1-0/c, 14.6
OK 04. 3¢ PextuBHo B3aumogeiicteoBats | P 1, Tema 1.1, 1.2,1.31-0/c, 1.4, 1.5, 1.6 TectupoBanue

H pa60TaTb B KOJIVZIEKTHBE U KOMaH/J e

P 2, Temn! 2.1, 2.2, 2.3, 2.4, 2.5 11-0/c, 2.6

P 3, Temn! 3.1, 3.2,3.31-0/c, 3.4

P4,Temb1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 1-0/c, 4.8, 4.9, 4.10,
411

P 5, Temnr 5.1, 5.2

P 6,Temn1 6.1, 6.2,6.3,6.4,6.5,6.6,6.7 [1-0/c, 6.8, 6.9, 6.10
[1-o/c, 6.11

P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7 l1-0/¢,7.8,7.9, 7.10
[M-o/c,7.11,7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temn 9.1,9.2,9.3,9.4,9.5

P 10, Tems1 10.1, 10.2,10.3, 10.4

P11, Temsb: 11.1,11.2,11.3 1-0/c, 11.4,11.5, 11.6 [T-0/c,

YcTHBIM onpoc
MaTemMaTHUyecKuil JUKTAHT
WHpuBYayanbHada
CaMoCTOsITeJIbHasA paboTa
IIpencraBienue
NpaKTU4YeCKUX PaboT

pe3yJIbTaToB

3aluTa TBOpPYECKUX paboT
3amuTa
IIPOEKTOB
KonTposibHas paboTta
BrlinosiHeHMe 3K3aMeHalMOHHBIX

HWHAWNBUAYAJIbHBIX

11.7 3aJJlaHu N

P12, Temn: 12.1,12.2,12.3,12.4

P 13, Temnr 13.1,13.2,13.3,13.4, 13.51-0/c, 13.6

P 14, Temn! 14.1, 14.2, 14.3, 14.4, 14.5 1-0/c, 14.6
OK 05. OcyuwectBaate yctHyto u |P1,Temal.l,1.2,1.31I-0/c,1.4,1.5,1.6 TecTupoBaHue
MUCbMEHHYIO KOMMYHHKaIHIO na | P2, Temn1 2.1,2.2,2.3,2.4,2.5I1-0/c, 2.6 YCTHBIN onpoc
rocyjapcTBeHHOM sA3bike Poccuifckoit | P 3 Tembr3.1,3.2,3.3 M-o/c, 3.4 MaTeMaTH4YeCKUH JUKTAHT

denepauyd ¢ y4eTOM OCOOGEHHOCTEMN

COIMAJIbHOTO U KYJIbTYPHOTI'O KOHTEKCTAa

P 4,Temb1 4.1,4.2,4.3,4.4,4.5,4.6,4.71-0/c, 4.8, 4.9, 4.10,
411

P 5, Temnr 5.1, 5.2

P1,Tema 1.1,1.2,1.311-0/c, 1.4, 1.5, 1.6

P 2, Temn! 2.1, 2.2, 2.3, 2.4, 2.5 I1-0/c, 2.6

P 3, Temn! 3.1, 3.2,3.31-0/c, 3.4

WUHpvBYAyanbHad
caMoCTOsITeJIbHAs paboTa
[IpencraBienue pe3yabTaTOB
NpaKTUYECKUX paboT

3aiuTa TBOpYECKUX paboT
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P4,Temb1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 [1-0/c, 4.8, 4.9, 4.10,
411

P 5, Temn! 5.1, 5.2

P 6,Temn1 6.1,6.2,6.3,6.4,6.5,6.6,6.7 [1-0/c, 6.8, 6.9, 6.10
[1-o/c, 6.11

P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7 l1-0/¢,7.8,7.9,7.10
[M-o/c,7.11,7.12,7.13,7.14,7.15,7.16,7.17

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temp1 9.1,9.2,9.3,9.4,9.5

P 10, Tems 10.1, 10.2,10.3, 10.4

P11, Temsb: 11.1,11.2,11.3 1-0/c, 11.4,11.5, 11.6 [T-0/c,
11.7

P12, Temn1 12.1,12.2,12.3,12.4

P 13, Temnr 13.1,13.2,13.3,13.4, 13.51-0/c, 13.6

P 14, Temn! 14.1, 14.2, 14.3, 14.4, 14.5 II-0o/c, 14.6P 9,
Temnl 9.1, 9.2, 9.3, 9.4,9.5

P 10, Temn! 10.1, 10.2,10.3, 10.4

P11, Temsb: 11.1,11.2,11.3 M-0/c, 11.4,11.5, 11.6 [1-0/c,
11.7

P12, Temnr 12.1,12.2,12.3

P 13, Temnr 13.1,13.2,13.3,13.4, 13.51-0/c, 13.6

P 14, Temnbi 14.1, 14.2, 14.3, 14.4, 14.5 I1-0/c, 14.6

3amuTa
IIPOEKTOB
KonTposibHas paborta

HWHAWBUAYAJIbHBIX

BrinoJiHeHHE 3K3aMeHalMOHHbIX
3aJJaHuM

OK 06. [IposABAATH
NaTPUOTUYECKYIO

IPaXK/IaHCKO-

MO3HUIHIO,
JIEMOHCTPHUPOBATD 0CO3HaHHOEe
NOBeJleHWe Ha OCHOBE TPAJAWIIMOHHBIX
o0lIeYesIOBeYEeCKUX I[eHHOCTEH, B TOM

qucJie C ydyeToM rapMmoOHH3alluHn
MEXXHAIUOHAJIbHBIX U MEXPEJIUTHNO3HbIX
IIPpUMEHATDb

AHTHUKOPPYINIHOHHOTO MOBEAECHUA

OTHOILLEHUH, CTaHAAPThI

P1,Tema1l.1,1.2,1.3-0/c, 1.4,1.5,1.6

P 6,Temn1 6.1,6.2,6.3,6.4,6.5,6.6,6.7 [1-0/c, 6.8, 6.9, 6.10
[1-o/c, 6.11

P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7 l1-0/¢,7.8,7.9, 7.10
[M-o/c,7.11,7.12,7.13,7.14,7.15,7.16,7.17

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P 14, Temnl 14.1, 14.2, 14.3, 14.4, 14.5 I1-0/c, 14.6

TecTtupoBaHue

YcTHBIN onpoc
MaTteMaTH4YeCKUH JUKTAHT
WHpuBYayanbHada
caMoCTOsITeJibHasA paboTa
[IpencraBiaenue pe3yJIbTaTOB
NpaKTUYeCKUX paboT

3amuTa TBOPYECKUX paboT
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3amuTa
IIPOEKTOB
KonTposibHas paborta

HWHAWBUAYAJIbHBIX

BrinoJiHeHHE 3K3aMeHalMOHHbIX
3aJJaHuM

OK 07. COXpaHEHHUIO
OKpy>Kalolen cpenpl,
pecypcocbepexeHHI0, IPUMEHATb 3HAHUA

CozelicTBOBaTh

06 HW3MEHEHUM KJIMMaTa, MPUHIHUIIEI
O6epexJIMBOro POM3BO/ICTBA,
3¢pdeKkTUBHO JIeENCTBOBATb B

LIpeBBI:I‘IElI‘/JIHbIX CUTyalUuAX

P1,Temal.1,1.2,1.311-0/c, 1.4,1.5,1.6

P 2, Temn! 2.1, 2.2, 2.3, 2.4, 2.5 11-0/c, 2.6

P 3, Temn! 3.1, 3.2, 3.3 [1-0/c, 3.4

P4,Temb1 4.1,4.2,4.3,4.4,4.5,4.6,4.71-0/c, 4.8, 4.9, 4.10,
411

P 5, Temnr 5.1, 5.2

P 6,Temn1 6.1,6.2,6.3,6.4,6.5,6.6,6.7 [1-0/c, 6.8, 6.9, 6.10
[1-o/c, 6.11

P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7 l1-0/¢,7.8,7.9,7.10
[M-o/c,7.11,7.12,7.13,7.14,7.15,7.16,7.17

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temn1 9.1,9.2,9.3,9.4,9.5

P 10, Tems1 10.1, 10.2,10.3, 10.4

P11, Tems: 11.1,11.2,11.3 1-0/c, 11.4,11.5, 11.6 [T-0/c,

TecTupoBanue

YcTHBIN onpoc
MaTeMaTH4YeCKUN JUKTAHT
WUHpuBuyanbHasa
caMoCTOATe/IbHAd paboTa
[lpencraBieHne  pe3ysbTaTOB
NPaKTHUYECKUX paboT

3aluTa TBOpPYECKUX paboT
3aluTa
IPOEKTOB

HWHAWBUAYAJIbHBIX

KonTposibHas paboTta
BbinosiHeHHe 3K3aMeHalMOHHbIX

11.7 3aJJlaHu N
P12, Temn: 12.1,12.2,12.3,12.4
P 13, Temnr 13.1,13.2,13.3,13.4, 13.51-0/c, 13.6
P 14, Temn! 14.1, 14.2, 14.3, 14.4, 14.5 1-0/c, 14.6
[IK IlpoBomute cpaBHUTenbHbIM aHamm3 | P 12, Tembr 12.1,12.2,12.3,12.4 TecTtupoBaHue

POrPaMMHBIX ~ IPOJIYKTOB U
pa3paboTkH, C

CpeacTB
oeJjblo BBISABJIEHHU A
HaWJIy4dlliero pemieHus COrjiiaCHO KpUTepHsM,

orpenejeHHbIM TeXHW4YeCKUM 3d/laHreM.

P 13, Temnr 13.1, 13.2,13.3,13.4, 13.51-0/c, 13.6
P 14, Temn! 14.1, 14.2, 14.3, 14.4, 14.51-0/c, 14.6
P1,Tema1l.1,1.2,1.311-0/c, 1.4,1.5,1.6

YcTHBIM onpoc
MaTteMaTH4YeCKHUH JUKTAHT
WHpuBYayanbHada
CaMoOCTOsITe/IbHasA paboTa
[IpencraBieHue
NpaKTUYECKUX PaboT

pe3yJIbTaToB
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3aluTa TBOpYECKUX paboT
3amura WH/UBUAYaAIbHbIX
IPOEKTOB

KonTposibHas paborta
BrinosiHeHMe 3K3aMeHalMOHHBIX
3aJJaHu M
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