MHWHUCTEPCTBO OBPA30BAHINA 1 HAYKN XABAPOBCKOI'O KPAS
KPAEBOE I'OCYJJAPCTBEHHOE BIOJI’KETHOE [TPO®ECCHUOHAJIBHOE
OBPA30OBATEJIBHOE YUPEXJIEHUWUE
«XABAPOBCKUI TEXHUKYM TEXHOC®EPHOU FE30ITACHOCTU U
[TPOMBIILIJIEHHBIX TEXHOJIOT UI»

PABOYAS ITPOTPAMMA OBILIIEOEPA30BATEJILHOM JUCLIUIIJIMHBI

OVII.03 Marematuka

Ha36anue npeomema/Oucyuniunsl

YpOBEHb 00pa30BaHMs OCHOBHOE 00111ee 00pa3oBaHUe

dopma oOydeHus

OYHAA

OYHAA, 3d04YHAA, OYHO-3A0YHAA

09.02.06. CereBoe 1 CUCTEMHOE aIMUHUCTPUPOBAHUE

Cneyuanvnocmu/npogheccus

r. XabapoBck

2024



Pabouas nmporpamma o0111e00pa30BaTeIIbHON TUCIMIIMHBI pa3pab0oTaHa Ha OCHOBE
denepanbHOTO  TOCYIAPCTBEHHOTO  00Pa30BaTEIbHOTO CTaHIAPTa CPEIHEro
npodeccuonansaoro obpaszoBanms (manee DPI'OC CIIO) mo cmenuaibHOCTH:

09.02.06 CeteBoe U CUCTEMHOE aIMUHUCTPUPOBAHUE.

Opranuzanusi-pazpadoturk: KI'BIIOY «XabapoBckuil TeXHUKYM TeXHOC(epHOH
0€30MacHOCTH U MTPOMBIIIUIEHHBIX TEXHOJIOTHII»

Pazpabotuuku:

MenbaukoBa T.A.- npenoaaBareab MaTEMaTHKA

®.1.0., 10JKHOCTh

Paccmotpeno 151 0/100peHo Ha 3acelaHuu [TIK
[IpoToxon Ne OT « » 20 T.
[Tpencenarens ITIK ( ).

CornacoBaHo Ha 3aCCaaHn MCTOANYCCKOT'O COBCTA

[Iporokon No oT « » 20 r.

[Ipencenarens MC ( ).




COJIEPYKAHUE

. TIACITIOPT PABOUYEM IIPOTPAMMbBI VUEBHOM
JIUCLIMIUIVIHBI

. CTPYKTYPA U COJEPXAHUE  YUYEBHOM
JTIACITUTINHBI

. YCJIOBUA PEAJIM3ALIMU PABOYEN TTPOTPAMMEBI
YUYEBHOU AN CLUIUIMHBI

. KOHTPOJIb 1 OHEHKA PE3YJIbPTATOB OCBOEHUI
YUYEBHOU AU CLUIIIMHBI

. MEPOITPUATHUS,  3ATUIAHUPOBAHHBLIE  HA
[TEPUO]T PEAJIM3AIIMA YUYEBHOU AUCLMATUIAHEI
COI'JIACHO KAJIEHJIAPHOMY TUIAHY
BOCIIMTATEJIBHOU PABOTBI

CcTp.



1. IACIIOPT PABOYEM ITPOI'PAMMBI
OBIIEOBPA30OBATEJBbHONUIUCIUIIIAHBI

«MaTemMaTHKa»
1.1. O6a1acTh NpUMeHEHUS] IPOTrPaAMMbI

[TporpamMma yueOHoOTrO npenmera «MaTemMaTHKay SIBISETCS YaCTbI0 OCHOBHOM
npodeccruonanbHOl 00pa3oBaTeabHON MporpaMMbl B cooTtBeTcTBUU ¢ DI'OC mo
cneruanbHocTaM CI10:09.02.06. CeTeBoe 1 CHCTEMHOE aIMUHUCTPUPOBAHUE

1.2. Mecro aMCUMIVIMHBI B CTPYKType OCHOBHOH NPO(ecCHOHATbHOMN
00pa3oBaTeIbHOI MPOrPAMMBI

VY4eOHbIN mpeaMeT SBISETCS MPEeIMETOM 00I1e00pa3oBaTENbHOT0 y4eOHOTO
IIUKJIa B COOTBETCTBHH C €CTECTBEHHOHAYUHBIM MpoduieM MpodeccrnoHaIbHOTO
oOpa3zoBaHus.

VYuebnsbiil npeaMer oTHocUTCs K mpeaMmeTHoi obmactu ®I'OC COO (CIIO)
MaTeMaTuKa: airedpa, Hayajla MaTeMaTUYeCKOro aHajau3a, TeoMeTpusi oOIen u3
00s13aTeIbHBIX MPEAMETHBIX 00J1aCTE.

YpoBens ocBoeHus yueobHoro npeamera B cooretcTBrur ¢ DI'OC COO (CIIO)
0a30BBIil.

Peanmzamus comepkanusi yueOHOTO TpeaMeTa MpeanojiaraeT coOIoaeHHe
NPUHIIAIIA CTPOTOM MPEEMCTBEHHOCTH IO OTHOIIEHUIO K COACPKAHHIO Kypca
MaTeMaTUKHU Ha CTYIIEHU OCHOBHOTO (CpeaHero) oo1iero oopa3oBaHus.

B 1O ke Bpemsi yueOHBIM THpenMeT MareMmaThka sl MpodecCHOHATbHBIX
o0pa3oBaTeNbHBIX OPraHu3aluii 00Ja/1aeT CaMOCTOSITENILHOCTBIO U LIEIbHOCTHIO.

PaGouass  mporpamma  ydeGHOTO  mpeAMeTa  MaTeMaThuka  HMeEeT
MEXIPEIMETHYIO CBsI3b C 00IIe00pa3oBaTEeIbHBIMA yYUY€OHBIMU MpPEIMETaMU:
bu3uKoi, ”HPOPMATUKOU, XUMHUEH.

W3ydenne y4eOHOTO mpeaMeTa MaTeMaThKa 3aBepIIiacTcs MPOMEKYTOUHOM
arTectanueil B popme 3k3amena B pamkax ocBoeHus [IIICC3 Ha 6aze 0OCHOBHOTO
oOmiero oOpa3oBaHusI.

1.3. Hean u 3agauM AUCUMILVIMHBI — TPeOOBAaHHUsSI K Pe3yJIbTATAM OCBOCHHUA
AUCHUIIIHHBI:

OcBoeHue coziepxkaHus 001e00pa3oBaTeILHON UCIUIIINHBI 00eCcTieUrBaET

JOCTUKCHHUC CTYACHTAMU CJIICAYIOIHUX PC3YJIbTATOB!:
3anonnaemcs coenacHo npumepHotl npocpammbsl 06ueobpas08amenbHol OUCYUNIUHb

‘ ‘ [InanupyeMble pe3ysbTaThl




OO6mme O6uuet Jucyuniunaproie?
KOMIIETEHIINH

OK 01 Bvibupams - TOTOBHOCTb K TPYyy, | BJIaJ€Th METOAAMH J0KA3aTEIbCTB,

cnocobvl peuteHus OCO3HAHHE IICHHOCTH | aJITOPUTMAMU PELICHUs 3a/1a4; YMEHHE

3a0au MacTepCTBa, TPya0a00ue; | GopMyTupoBaTh ONpeaeIeHUs, aKCHOMBI U

npogeccuonanvrol | - TOTOBHOCTb K | TEOpEMBI,

oesmenvHoCmu AKTUBHOH  JCATEIILHOCTH | IPUMEHATDH UX, IPOBOJUTH

NPUMEHUMENLHO K TEXHOJIOTUYECKOM U | I0Ka3aTeJIbHbIE PACCYKIEHHS B XOJI€

DPa3IUYHbIM COLIMATILHOM peleHus 3a1ay;

KOHMeKcmam HaIpaBJICHHOCTH, - YMETb ONEPUPOBATH MOHATHIMHU:
CIOCOOHOCTh CTETIeHb YHUCIIa, JJoTapu(M YUCIIa;
MHUIIUIPOBATH, YMEHUE BBIIOJIHATH BEIUUCIICHHUE
IUIaHUPOBATh U | 3HaYCHUH U IpeoOpa3zoBaHus
CaMOCTOSITENILHO BBIPaKEHUH CO CTENEHAMU U
BBINOJIHATh Takyro | Jorapudmamu, mpeodpa3zoBaHus
JCSITeIbHOCTD, - MHTEPEC K | IPOOHO-pallMOHAIbHBIX BBIPAXKEHUM;
pasInYHbIM chepam | - yMETb ONIEPUPOBATH OHATHAMMU:
npodeccuoHanbHOM palrOHAJIbHbIE,
NeSITeIbHOCTH, UppalMOHAIbHBIE, IOKA3aTeNIbHBIE,
OBnanenue CTEIEHHbIE, JIorapu(pMUYECKHUE,

YHUBEPCAJIbHBIMU TPUTOHOMETPHUYECKUE YPAaBHEHUS U
y4eOHBIMU HEPaBEHCTBA, X CUCTEMBI; - YMETh

[I03HABATEIbHBIMU OTIEPHPOBATH NOHATHAMHU: (YHKIIHS,
JeHCTBUSMMU: HenpepbiBHAs (YHKLUSA, IPOU3BOJHAS,
a) 6a30BBIC JTIOTUYECKHUE nepBooOpasHasi, OrpeaeICHHbIN
NeHCTBUS: UHTErpa; yMEeTh HaXOUTh IPOU3BOHBIC
- CaMOCTOSITEIIbHO AJIEMEHTAPHBIX (DYHKIIHA, UCTIONB3YS
(dbopMynupoBaTh U | CIpaBOYHBIE MaTepHaJbl; UCCIEI0BATh B
aKTyaJIu3upOBaTh IPOCTEHIINX Cclydasx QYHKIMH Ha
npobiieMy, paccMarpuBaTh | MOHOTOHHOCTb, HAXOAUTHh HAaHOOJIbIINE U
€€ BCECTOPOHHE; HAaMMEHBIINE 3HAYCHUs! QYHKIUI; CTPOUTH
- yCTaHaBJIMBATh rpaduKy MHOTOUJICHOB
CYIIECTBEHHBI  MpPU3HAK | C MCIOJNB30BAHMEM amIapara
WIH OCHOBaHHS JUIs | MaTEMaTUYECKOIO aHAJIN3a,

CpaBHEHHUS, KJIacCU(PUKALINU

1 0000IICHHS;

- OTIpEeCTSATh  LIeTH
JIEATENHHOCTH,
3a71aBaTh

[apaMeTpbl U KPUTEPUU UX

JIOCTYDKCHMUS;

- BBIABJIIATD

3aKOHOMEPHOCTH u

HpOTI/IBOpe‘-H/ISI B

paccMaTpuBaeMbIX
SIBJICHUAX
- BHOCUTbH KOPPEKTHUBHI B
JEATEeIIbHOCTD, OIICHUBATh

IPUMEHSTH IPOU3BOIHYIO NP PEILICHUH
3aJa4d Ha IBUYKCHUE;

pelaTh NpaKTUKO-OPUEHTUPOBAHHBIE
3aJjauu Ha HauOoJIbIINE U
HaMMEHbIINE 3HAaYEeHUs, Ha HaXOXKICHUE
MyTH, CKOPOCTH U YCKOPEHHS,

- YMETh OIIEPUPOBATh MOHATUIMU:
panmoHanbHast QyHKIHS, TOKa3aTeIbHas
¢byHKIMSA, cTeneHHas QyHKIHS,
norapudmuueckas QyHKIUSA,
TPUTOHOMETpUUYECKHE (DYHKIIUH,
oOpaTHbIe PYHKIINU; YMEHHE CTPOUTH
rpaduKy U3y4eHHbIX QYHKINH,
WCTIOJIH30BATh TPAPUKH MTPH U3YIECHUH

Vrasvisaromea auunocmusie u memanpeomemusie pesyrbmamol u3 @IOC COO (8 nocredueii pedaxyuu om
12.08.2022) 6 omenazonvhoii gpopme, popmupyemvie 06ueobpazo8amenbHol OUCYUNIUHOU

2Jlucyunnunaphsle (npedmemmsle) pesyibmamol YKazvléaiomes 6 COOMEEMCmeuL ¢ ux noanviM nepeurem 6o ®roC
COO om 12.08.20222 Ne 732 0nst 6a306020 ypogHsi usyuenus




COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKU
MOCIEACTBUI
JeSATEIbHOCTH;

- pa3BUBaTh
KpEaTUBHOE MBILUICHUE TTPU
pelIeHnn KU3HEHHBIX
npoOiem

0) 6azoBbIe
MCCJIEI0BATENHCKUE
NEUCTBUA:

- BJIAJIETh HABBIKAMU
yueOHO-HCCIIeI0BATENIbCKON
Y MIPOEKTHOM JIESITENBbHOCTH,

HaBBIKAMU pa3penieHus
npo0Jem;
- BBISIBIISITh

MNPUIUHHO-CJIICACTBCHHBIC
CBA3M U AKTYAJIMU3UPOBATH

3ajauay, BEBIJIBUTATh
TUIOTE3y €€  pEIICHHs,
HAaXOJUThb apryMEHTBI IS
JIOKa3aTelIbCTBA CBOHUX
YTBEPKICHHI, 3a71aBaTh
napaMeTpbl W KpUTEpUHU
peLIeHHUS;

- aHaJIM3UPOBATH
MOJTy4YCHHbBIE B X0JIe
peuieHust 3a1a4un
pe3yJbTaThl,  KPUTHUYECKHU
OILICHUBATH uX
JIOCTOBEPHOCTb,

IPOTHO3UPOBATh U3MEHEHUE
B HOBBIX YCJIOBUAX;

-- YMETb NEPEHOCUTh
3HAHHWA B ITIO3HABATCJIBbHYIO
U TIPAKTHYECKYIO 00J1acTH
KU3HEACATCIIBHOCTH,

- yMETh
UHTETPUPOBATH 3HAHUA U3
pa3HbIX PEIMETHBIX
oOJacTei;

- BbBIIBUTAaTh HOBBIC
ujieu, npe/yiarath
OpPUTrHHaJIbHBIC IMMOAXOAbI N
pellleHusl; H CIIOCOOHOCTh
nux HUCITIOJIB30BAHUA B
M03HABATEIBHOM "
COIIMAIbHON MPAKTHKE

IIPOLIECCOB U 3aBUCUMOCTEH, IIPU
peLIeHNH 3aa4 U3 APYTUX Y4eOHbIX
IIPEIMETOB U 3a/1a4 U3 PeaIbHON XKU3HU;
BBIpa)kaTh (POPMYyJIaMu 3aBUCUMOCTH
MEX/1y BEJIMYMHAMMU; - YMETh peIlIaTh
TEKCTOBBIE 33JJa4l Pa3HbIX TUIIOB (B TOM
4lCJIe Ha MPOLIEHTHI, 10JIM U YacTH, Ha
JBYDKEHUE, pPaboTy, CTOUMOCTb

TOBApOB U YCIIYT, HAJIOTH, 3a/1a4 U3
00J1aCTH yNpaBjeHUs JIUYHBIMU U
CceMeWHBIMU (PMHAHCAMU ); COCTABIIATh
BBIPAXCHMSI, YPABHEHHS,

HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO
3a/1a4M, UCCIIEI0BATh IOIYYCHHOE
pelleHre U OLEHUBATh MPaBIONOJ00HOCTh
pe3yJIbTaTOB;

- YMETb OIIEPUPOBATH NOHATUIMMU:
cpenHee apu(pMeTHYecKoe, MeIMaHa,
HauOoJIbIlIee M HAaUMEHbLIIee 3HaYeHus,
pa3max, JUCnepcusi, CTaHIapTHOE
OTKJIOHEHHUE YUCIIOBOr0 HabOpa; yMeThb
U3BJIEKATh, THTEPIPETUPOBATH
UH(POPMALUIO, IPE/ICTABIECHHYIO B
TabIMIax, HA TUarpaMMax, rpapukax,
OTPa)KAOILYI0 CBOMCTBA pEaJIbHBIX
IIPOLIECCOB U SIBJICHUI; PEACTABIATh
uH(}OpMAIHIO ¢ TOMOIIIBIO TAOJIUII U
Jarpamm; UcciieloBaTh CTaTUCTUYECKUE
JaHHBIE, B TOM YHCJIE C IPUMEHEHUEM
rpadUyecKuX METO0B U 3JIEKTPOHHBIX
CPEICTB;

YMETb ONIEPUPOBATh MOHATUSIMU:
CIIy4aliHBIN OMBIT U cIy4aiiHOE COOBITHE,
BEPOATHOCTH CITy4alfHOTO COOBITHS;
YMEHHE BBIYUCIIATH BEPOSTHOCTD C
MCIIOJIb30BaHUEM TpapUUECKIX METO/IOB;
IPUMEHATH (POPMYJIIBI CIIOXKEHUS U
YMHOKEHHS BEPOATHOCTEH,
KOMOUHaTOpHbIE (HaKThI U HOPMYIIBI IPU
pEIIEeHNH 3a1a4; OLIEHUBATh BEPOSITHOCTH
peanbHBIX COOBITHII; 3HAKOMCTBO CO
CIIy4aiiHBIMU BEJIMYUHAMH; YMEHUE
IIPUBOJUTH IPUMEPHI IIPOSIBIICHUSI 3aKOHA
OO0JIBIINX YKCEN B IPUPOAHBIX U
OOIIeCTBEHHBIX SIBJICHUSX;

- YMETb ONEPUPOBATH MOHATHIMHU:
TOYKa, IpsiMasi, IJIOCKOCTh, IPOCTPAHCTBO,
JIBYT'PaHHBIN yTOJI, CKPEIINBAKOIIUECS
IpsIMBbIE, TAPAJUIENBHOCTD U
NEePIEeHIUKYISIPHOCTD MPSIMBIX U
IJIOCKOCTEH, YroJl MeXy NpsSMbIMH, YOI
MEXAY NPSMOM U IJIOCKOCTBIO, YIOJl




MEXy TUIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH 0 TJIOCKOCTH, PACCTOSTHHE MEXTY
NPSMBIMH, PACCTOSTHUE MEXKILY
IUIOCKOCTSIMH; YMEHHE UCII0JIb30BaTh IIPU
pelLIeHnH 3a7a4 U3y4eHHbIe (DAaKThI U
TEOpeMbI IIJITAHUMETPUH; YMEHHE
OLICHUBATh pa3Mepbl 0OBEKTOB
OKPY’KaIOLIEro MUpa;

- YMETh OIIEPUPOBATh MOHATHAMU:
MHOTOT'PaHHHK, CE4eHUE MHOTOTPAHHUKA,
KyO, mapajuienenumnes, npusma, mupammuia,
¢durypa v moBepXHOCTb BPALICHHUS,
LWIMHAP, KOHYC, ap, cdepa, ceueHus
(burypsl BpaieHus, IIOCKOCTb,
Kacaroascsi cepsl, HUIMHIPA, KOHYCA,
UIOIIAb MOBEPXHOCTH MTHUPAMHIBL,
IPU3MBbI, KOHYCa, LMIMHPA, IJI0LIa1b
chepsl, 00beM Kyda, IPSIMOYTOJIHHOTO
napaiesenunesa, IupaMuibl, IPU3MBI,
IWIMHPA, KOHYCa, [1apa; yMEHHE
n300pakaTb MHOTOTPAHHUKH U
MOBEPXHOCTHU BPAIICHUS, X CEYCHUS OT
PYKH, C TOMOIIIBIO YEPTEKHBIX
MHCTPYMEHTOB U JIEKTPOHHBIX CPEJICTB;
yYMEHUE pacro3HaBaTh CHMMETPHIO B
IPOCTPAHCTBE; yMEHHE PAacliO3HABATh
[PaBUJIbHbIE MHOTOTPAHHUKHY;

- YMETh ONEPUPOBATH MOHATHIMHU:
JIBH)KEHUE B IPOCTPAHCTBE, IOJJ00HbIE
(GuUrypsl B IpOCTPAHCTBE; UCTIONB30BATh
OTHOILIEHHE IUIOIIAel MOBEPXHOCTEH U
00BeMOB MOAOOHBIX PUTYP MIPU PELICHUN
3ajjay; yMEeTh BBIYMCIIATH T€OMETPUUECKHE
BEJIMYMHEI (JJIMHA, YTOJI, IJI0MIAIh, 00BEM,
IUIOINA/b MOBEPXHOCTH ), UCTIOIb3YS
M3ydeHHbIE POPMYIIBI U METO/BI;

- YMETh ONEPUPOBAThH MOHATHIMHU:
NPSIMOYTOJIBHASI CHCTEMa KOOPMHAT,
KOOP/AMHATBI TOUYKH, BEKTOP, KOOPAUHATHI
BEKTOpa, CKAJSIPHOE TTPOU3BEACHUE, YTOII
MEXy BEKTOpaMH, CyMMa BEKTOPOB,
NIPOM3BEACHNE BEKTOPA Ha YHUCIIO;
HaXO/IUTh C MOMOIIBIO N3YYEHHBIX
(dbopMyI1 KOOpAMHATHI CEPENHBI OTPE3Ka,
paccTosiHuEe MEXAY IByMs TOUKaMHU;

- YMETh BBIOMPATh ITOIXOISIIINI
M3yYEHHBIN METOJI IIsl pEIIeHUs 3a/1auH,
pacrio3HaBaTh MaTeMaTHYECKUe (aKThl U
MaTeMaTHYeCKUE MOJIEIH B IPUPOIHBIX U
OOIIECTBEHHBIX SBJICHHUSX, B UCKYCCTBE;
YMEHHUE NPUBOJIUTH IPUMEPHI




MaTE€MaTUYECKUX OTKPBITUM POCCUNCKOU U
MHPOBOM MaTEMaTUYECKON HAYKH.

- YMETb OIIEPUPOBATH MOHATUIMMU:
OIpeziesieHue, aKCUOMa, TEOpPEMa,
CJIEJICTBUE, CBOMCTBO, IPU3HAK,
JI0Ka3aTeNNbCTBO, PABHOCHIIbHBIE
(bopMynUpOBKH; yMEHUE (GOPMYIUPOBATh
00paTHOE U MPOTHUBOTIOJIOKHOE
YTBEPKACHHUE, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEDPBI, UCII0JIb30BATH METO]T
MaTeMaTHYECKON MHAYKLIUU; IPOBOAUTH
JI0Ka3aTeNbHbIE PACCYKICHUS IPU
pEILIEeHNN 3aa4, OLICHUBATh JIOTHYECKYIO
IIPAaBUIILHOCTD PACCYXKICHUM;

YMETb OIIEPUPOBATh INOHATUAMMU:
MHO’K€ECTBO, [T0IMHOKECTBO, Oll€paLuH
HaJ MHOXKECTBAMH; YMEHHE UCII0JIb30BATh
TEOPETUKOMHOKECTBEHHBIN anmnapar JJs
ONMCAHUS PEAJIbHBIX IIPOLIECCOB U
SBJICHUM IpU PELIEHUH 33/1a4, B TOM
qucie U3 APYruX y4eOHBIX MPEIMETOB;
YMETh OIEPUPOBATH MOHATHIMU: Tpad,
CBSI3HBIN rpad), AepeBo, UKL, Tpad Ha
IUIOCKOCTH; YMEHUE 3a7aBaTh U
OINUCBIBATH Tpadbl pa3IMUYHbIMU
croco0amu; UCIOIB30BaTh rpadbl Ipu
pEILIECHNN 3a/]a4;

- YMETb CBOOOJJHO OIIEPUPOBATH
MOHSTHAMM: COUYETAHUE, IEPECTAHOBKA,
YHCIIO COUETAaHUM, YUCIIO IEPECTaHOBOK;
o6unom HeloTOHA; yMeHHE TPUMEHSTh
KOMOMHATOPHBIE (PaKThl U PACCYKJIEHUS
JUIsl pELIeHNUs 3a/1a4;

-yYMETh OIEPUPOBATh NOHATUIMU:
HaTypaJIbHOE YUCIIO, 1IEJI0E YUCIIO,
OCTaTOK M0 MOAYIII0, PallMOHAIbHOE
YHCII0, UPPALMOHAIBHOE YHCIIO,
MHO’K€CTBA HaTYpaJIbHBIX, LEJIbIX,
palOHAaIbHBIX, JEHCTBUTEIBHBIX YHUCETN,
YMEHHE HCII0JIb30BATh MIPU3HAKU
NeTMMOCTH, HAaUMEHBIITNNA 0O
JIeTTUTENh U HAUMEHbIIIee 00I1ee KpaTHoe,
aropuT™ EBKIMa IpU pellIeHnH 3a1ady;
3HAKOMCTBO C Pa3jINYHbIMU
MO3UIMOHHBIMH CUCTEMAaMH CUUCIICHHUS;

- YMETb CBOOOJTHO ONIEpHUPOBATH
MOHSTHUSIMM: CTENIEHD C LIETBIM
ITOKa3aTeseM, KOPEHb HaTypaJIbHON
CTENEHM, CTENEHD C PallMOHAIbHBIM
MI0KAa3aTesIeM, CTENeHb C JeHCTBUTENbHBIM




(BelecTBEHHBIM) TTOKa3aTeeM, JIorapupm
qHCIIa, CHHYC, KOCUHYC U TAHT€HC
IIPOU3BOJILHOTO YUCIIA;

YMETh OIEPUPOBATH MOHATHIMHU:
TOKJIECTBO, TOKJECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMA YPAaBHEHUHN U
HEPaBEHCTB, PABHOCUIIbHOCTb YPaBHEHHH,
HEPABEHCTB U CUCTEM, pallMOHAJIbHbIE,
UppalyoHaIbHbIE, 10Ka3aTeIbHbIC,
CTETIeHHBIE, JIoTapu(hMUIECKHE,
TPUTOHOMETPUUYECKUE YPABHEHMUS,
HEPABEHCTBA U CUCTEMBI; YMEHUE PELLIaTh
YPaBHEHMsI, HEPABEHCTBA U CHUCTEMBI C
IIOMOUIBIO PA3JIMYHBIX IPUEMOB; pelIaTh
YPaBHEHMsI, HEPAaBEHCTBA U CUCTEMBI C
[apaMeTpoM; IPUMEHSITh YPABHEHMUS,
HEPAaBEHCTBA, UX CUCTEMBI JUIs PEILICHUS
MaTeMaTHYeCKUX 3a]a4 U 3a/1a4 U3
pa3aMyYHbIX 00JacTel HayKH U peajibHOMN
JKU3HHU; YMETb CBOOOJIHO ONEPHPOBATH
HNOHATUSIMU: TpaPUK QYHKIMH, OOpaTHAast
GbyHKIMS, KOMITO3ULIUS QYHKIUH,
JTUHEHas pyHKLKA, KBaJpaTUuHas
¢byHKLUs, cTeneHHas QYHKIUSA C LEIbIM
[I0Ka3aTejieM, TPUTOHOMETPUYECKUE
byHKIMHN, 0OpaTHBIE
TPUTOHOMETpHUUECKHE QYHKLUHY,
nokasaresabHas U

norapudmuueckas QyHKINN; yMEHUE
CTPOUTH TpapuKH (PYHKIHI, BBITOIHATH
npeoOpa3zoBanus rpaduKkoB QyHKLINH;
YMEHHUE MCI0JIb30BaTh rpaduku GyHKIUN
JUTSL U3yYEHHSI IPOLIECCOB U
3aBHCHMOCTEM NpU pPELICHUH 3a/1a4 U3
JIPYTUX y4eOHBIX NMPEAMETOB U U3
peanbHOM JKHU3HHU; BBIpakaTh (popMynamMu
3aBHCUMOCTH MEXKIy BEIUUYUHAMU;
yMEHHE CBOOOJHO ONEpUpPOBaTh
MOHSTUSIMH: YETHOCTh (DYHKIIUH,
NEPUOIMYHOCTD (DYHKIINH,
OTpaHUUYEHHOCTh (PYHKIIUHY,
MOHOTOHHOCTb (DYHKIIHH, SIKCTPEMYM
¢byHKIMHM, HanOoJbIlIee U HaMEHbIlIee
3Ha4YeHUs PYHKLIUU HA IPOMEKYTKE;
YMEHHE MTPOBOJUTH HCCIIETI0BaHUE
(byHKIMU; yMEHHE UCTIOIb30BATh
cBOiicTBa U rpaduKu QYHKIMH U1
pellIeHNs] ypaBHEHUH, HEPABEHCTB U 3a4a4
C IapaMeTpaMu; N300paXkaTh Ha
KOOPJAMHATHOM INIOCKOCTH MHO>KECTBA




pELICHUN YPaBHEHU, HEPABEHCTB U UX
CHUCTEM;

- YMETb CBOOOJTHO OIIEPUPOBATH
MOHATHUSAMHU: MTOCIIEIOBATEIBHOCTbD,
apudmerrnyeckas nporpeccus,
reoMeTPHUECKasi MPOrpeccHsi, 0ECKOHEYHO
yObIBaroIasi reOMEeTpUYecKasi IpOrpeccHs;
YMEHUE 33/1aBaTh MOCIIE0BATEILHOCTH, B
TOM YHUCJIE C IOMOIIbIO PEKYPPEHTHBIX
opmyu;

YMETb ONEPUPOBATH MOHATUSIMU:
HETPEPHIBHOCTD (PYHKIMH, aCUMITTOTHI
rpaduka GyHKIIMHU, IEpBast ¥ BTOpas
NPOU3BOIHAS (PYHKIIUH, TEOMETPHUCCKUI
1 (PU3UIECKUN CMBICI IPOU3BOTHOM,
nepBooOpasHasi, onpeaeIeHHbINA
MHTETpal; yMEHHE HaXOUTh ACUMIITOTHI
rpaduka QyHKIUN; YMEHHE BBIYUCISATD
MIPOU3BOIHBIE CYyMMBI, IPOU3BEICHMS,
YaCTHOT'O ¥ KOMITO3UIIMU (PYHKIIUH,
HAXOJHUTh YpaBHEHHE KacaTeIbHON K
rpaduKy QyHKIHH; yMEHUE
UCIOJIb30BaTh IPOU3BOIHYIO JUIS
uccleToBaHust (QYHKIHMA, 71
HAXO0XICHUS HAWITYYILETro PEelIeHUs B
MPUKIIAJHBIX, B TOM YHCJIE COIMAIbHO-
HKOHOMUYECKUX U (PU3HUECKUX 3a7auax,
JUTSL OTIPENIEIICHUS] CKOPOCTH U
YCKOPEHUST; HaXOIUTh IO U
00BeMBbI (pUTyp C TIOMOIIBIO UHTErpaa;
IPUBOANUTH IPUMEPBI MATEMAaTHYECKOTO
MOJICIIMPOBAHUS C TIOMOIIBIO
muddepeHIaTbHBIX YpaBHEHHI;

- YMETh ONEPUPOBATH MOHITHIMU:
KOMIIJIEKCHOE YHCII0, CONPSKEHHBIE
KOMIUJIEKCHBIE YMCIIa, MOAYJIb U apTYMEHT
KOMIIJIEKCHOTO YHcia, hopma 3arnucu
KOMIIIEKCHBIX YMCET

(reomeTpuyeckas, TPUTOHOMETPUYECKas 1
anredpanyeckasi); yMeTb POU3BOAUTH
apupMeTHyecKue JeHCcTBUS C
KOMIUIEKCHBIMHU YHCIIAMU; TIPUBOTUTH
IPHUMEPbI UCIIOIB30BAHUS KOMITJIEKCHBIX
YHCel,

- yMETh CBOOOTHO OIIEPUPOBATH
MOHATHUSIMH: CpEITHEE

apupmMeTHyecKoe, MeuaHa, HauboJbIee
Y HaMeHbIIlee 3HAUCHHSI, pa3Max,
JCTIepCHs, CTaHIapTHOE OTKJIOHEHHE IS
OIMCAHWSI YMCIIOBBIX JaHHBIX; YMCHHE
UCCIIEI0BaTh CTAaTUCTUYECKUE IaHHbIE, B
TOM YHCJIe C IPUMEHEHHEM IrpaduIecKix




METO/IOB M 3JEKTPOHHBIX CPE/ICTB;
rpaduyecKu Uccie0BaTh COBMECTHbBIE
HaOJIOICHNUS C TOMOIIBIO JTHarpaMm
paccerBaHMs U JTMHEUHOU PErpeccuu;
YMETh HaXOJIUTh BEPOATHOCTH COOBITUH C
UCIIOJIb30BaHUEM TpadUUeCKIX METO/IOB;
IPUMEHSATH JUIA PEeLIeHNs 3a7a4d GOPMYIIbI
CJIOKEHHS] U1 YMHOXKEHUS BEPOSTHOCTEH,
¢dbopmyity mOIHOH BepoATHOCTH, (popMyTy
bepnymu, komOuHaTopHbBIE (haKThI U
(bopMyIIBI; OLIEHUBATH BEPOSITHOCTH
pealbHBIX COOBITHIA; yMEHUE ONEPUPOBATh
MOHATUSAMHU: CIy4aiiHas BeTMYMHA,
pacrpeziefieHue BEpOsITHOCTEH,
MaTeMaTHYECKOe OKUAAHUE, TUCTIEPCHS U
CTaH/JapTHOE OTKJIIOHEHHE CIy4yaitHON
BEJIMYMHBI, QYHKIIMH pacrpeaesieHus 1
IUIOTHOCTH PaBHOMEPHOTO,
MOKAa3aTeIbHOT0 U HOPMAJILHOTO
pacripesielieHuil; yMEHHE HCITIOIb30BaTh
CBOICTBa U3yYEHHBIX PaCIpECICHUN IS
peleHns 3aa4; 3HaKOMCTBO C
MOHATHUSIMH: 3aKOH OOJIBIINX YHCET,
METO/BI BHIOOPOYHBIX UCCIIEIOBAHUIA;
YMEHHE MMPUBOJIUTH IPUMEPHI IPOSBICHUS
3aKOHa OOJIBIIMX YHCENT B IPUPOJHBIX U
OOIIIECTBEHHBIX SIBICHUAX; - YMETh
CBOOOJHO ONEPUPOBATH OHATUAMU:
TOYKa, MpsiMasi, III0CKOCTh, IPOCTPAHCTBO,
OTPE30K, JIy4, INIOCKUH YToJI, BYTPAHHBII
YTOJI, TPEXTPAaHHBIN yroll,
NIepeceKaroIInecs, MapauieIbHbIe U
CKpELMBAIOIUECS MPSIMBbIE,
NapajIeIbHOCTh U MEPIICHANKYISIPHOCTh
IPSMBIX U MJIOCKOCTEH, YTOJI MEXITY
MPSIMBIMH, YTOJI MEKTY TIPSIMOU 1
IUIOCKOCTBIO, YTOJI MEX/Y TIOCKOCTSIMH;
YMEHHUE HCIIOJIb30BaTh MPH PEIICHUN
3ajJja4 U3y4eHHbIe (DAKThl U TEOPEMBI
TUTAHUMETPHUH;, YMEHUE OIEHUBATh
pa3Mepbl 00BEKTOB B OKPYKaIOIIEM MHpE;
YMEHHUE ONEePUPOBATH MOHITHIMU:
MHOT'OI'PaHHHK, CE4€HUE MHOTOTPAHHUKA,
NPaBUIBHBI MHOTOTPAaHHUK, IPH3Ma,
nupamMuia, GUrypa u moBepXHOCTh
BpaIeHus1, MWINHAP, KOHYC, map, cdepa,
pa3BepTKa MOBEPXHOCTH, CEUEHUS KOHYCa
U IIWJIMHIPA, TTApaJUIeTbHBIE OCH HJTH
OCHOBaHMIO, CEUEHHE I11apa, MIOCKOCTb,
Kacaromasicsi cepsl, IIITHHIPA, KOHYCa;
YMEHHUE CTPOUTH CEYCHHE MHOTOTPaHHHUKA,
n300pakaTh MHOTOTPaHHHUKH, QUTYPHI U




MOBEPXHOCTHU BPAILIEHUS, X CEUCHUS, B
TOM YHCJIC C TIOMOIIBIO 3JIEKTPOHHBIX
CPEJICTB; YMEHHE IPUMEHSITh CBOHCTBA
T€OMETPUUYECKHUX (DUTYP, CAMOCTOSITEIIBHO
(bOopMyIUPOBATh OMPEIEIICHUS N3YIaeMbIX
(buryp, BBIIBUTATh TUIIOTE3BI O CBOWCTBAX
Y TIPU3HAKAX TEOMETPHUCCKUX UTYp,
000CHOBBIBAThH WUJIU OMPOBEPTaTh HX;
YMEHHE MMPOBOJUTH KIacCU(DUKAIIIO
(buryp 1o pa3JIMuHBIM IPH3HAKAM,
BBIIIOJIHATH HCOOXOUMBIC
JIOTIOJTHUTEIILHBIE TIOCTPOCHHUS;

- YMETh CBOOOJTHO OTIEpUPOBATH
MOHITHSIMH: TIOMAAb PUTYPBI, 00BeM
(burypsbl, BeJIMUYMHA yTJia, PACCTOSHHUE OT
TOYKH JI0 TIOCKOCTH, PACCTOSTHUE MEXKTY
MPSIMBIMHU, PACCTOSTHUE MEXKIY
TUIOCKOCTSIMHU, TUIOMAAb c(hepsl, TUTONIa b
MMOBEPXHOCTH MUPAMU/IBI, IPU3MBI,
KOHYca, IWIHH/PA, 00beM Ky0a,
MPSIMOYTOJIBHOTO TIapajuiesienuiea,
MUPAMH/IBI, TPA3MBI, IWIHHPA, KOHYCA,
11apa; yMeHue HaXOAUTh OTHOLICHHE
00BHeMOB TOAOOHBIX QUTYD; - YMETh
CBOOOJTHO OMEPUPOBATH OHATHSIMU:
JIBUKEHUE, MAPAIJIEIbHBIN MTEPEHOC,
CUMMETpPHS Ha IJIOCKOCTH U B
MIPOCTPAHCTBE, TIOBOPOT, IMpeoOpa3oBaHUE
noo6usi, mo100HbIe PUTYPHI; YMEHUE
pacro3HaBaTh paBHbIC U MOJA00HBIE
¢burypsl, B TOM 4Kcie B IPUPOJIE,
HCKYCCTBE, apXUTEKTYpPE; YMCHHE
HCIIOJIb30BaTh T€OMETPUUYECKUE
OTHOIICHHUSI, HAXOJUTh TCOMETPHUIECKUE
BEJIMYMHBI (JUIMHA, YTOJ, MI0MAIb,
00beM) TIPH PEIICHUH 3a/1a4 U3 IPYTUX
y4eOHBIX TPEIMETOB U U3 PEabHOM
JKU3HU;

- yYMETb CBOOOJTHO OTIEpUPOBATH
MOHATHSIME: TIPSMOYTOJIbHAS CHCTEMa
KOOpAMHAT, BEKTOP, KOOPAUHATHI TOUKH,
KOOpPJIUHATHI BEKTOPA, CyMMa BEKTOPOB,
IPOM3BEIEHUE BEKTOpa Ha YHUCIIO,
pasioXKeHue BEKTopa Mo 0asucy,
CKaJIsIpHOE MPOU3BEJICHNE, BEKTOPHOE
MIPOU3BEJICHNE, YTOJI MEXKy BEKTOPaMH;
YMEHHE UCIOIb30BaTh BEKTOPHBIN U
KOOPJIUHATHBIH METOJ JIUISl pEIICHHUS
TeOMETPUUYECKUX 3a7a4 U 3a/1a4 IPYTUX
y4eOHBIX TPEMETOB; OTIEPUPOBATH
MOHATUAMM: MaTpula 2x2 u 3x3,
OTIPEICITUTENIb MATPHIIBI, TEOMETPHUICCKHIA




CMBICJI OIPECIIUTEINS; YMETh
MOJEJIMPOBATh PEAIbHBIE CUTYAIlUU Ha
SI3bIKE MATEMATUKH; COCTABJISATh
BBIPAKEHMUSI, yPAaBHEHHU S, HEPABEHCTBA U
HX CHCTEMBI MO YCIOBHUIO 3a/1a4H,
UCCJIEI0BATh IOCTPOCHHBIE MOJECIIH C
WCIIOJIb30BAHUEM ammapara anreopsl,
MHTEPIPETUPOBATH MOIYYEHHBIN
pe3yJIbTaT; CTPOUTh MATEMATUYECKUE
MOJIEJIN C TOMOILBIO T€OMETPUUECKUX
MOHSTUHI U BEJIMYMH, PEIIATh CBA3aHHBIE C
HUMH [TPAKTUYECKHE 3a7a41; COCTABIATh
BEPOATHOCTHYIO MOJENb U
MHTEPIPETUPOBATH MOIYYEHHBIN
pe3yJIbTaT; pemaTh MPUKIAJIHbIE 3aa41
CpelcTBaMU MaTEMaTUYECKOIO aHaIu3a, B
TOM YHUCJIE€ COMATbHOAKOHOMUYECKOTO U
(hU3HUYECKOTO XapaKTepa;

- YMEHHE BHIOMPATh MOIXOISAIINN
METOJI JUISl PELIEHUA 3a]a4u; [IOHUMaHUE
3HAYUMOCTU MAaT€MATUKHU B U3YUEHUU
MIPUPOJIHBIX U OOIIECTBEHHBIX MPOIECCOB
U SIBJICHUI; YMEHUE Paclio3HaBATh
MPOSIBJICHUE 3aKOHOB MAaTEMAaTUKH B
HCKYCCTBE, YMEHUE IPUBOAUTH MPUMEPHI
MaTE€MaTUYECKUX OTKPBITHI POCCUICKON U
MHUPOBOU MaTEMAaTUYECKON HAYKH

OK 02
Hcnons3oBars
COBpPEMEHHBIE
CpezacTBa MOUCKa,
aHaIu3a u
WHTEPIpPETAINN
uHbopMalnH, 1
nH(pOpMalMOHHbIE
TEXHOJIOTUH JIs
BBITIOJTHEHUS 33,144
npodeccnoHanbHOM
JeSTeTbHOCTH

B obOnactu 1ieHHOCTH
HAy4HOTO TTO3HAHMUS:
-chopMHpOBaHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU U
00LIECTBEHHON PAKTUKH,
OCHOBAHHOTO Ha JUAJIOre
KyJIbpTYyp,
CIOCOOCTBYIOIIETO
OCO3HAHMIO

CBOETO MeCTa B
MOJIMKYJIbTYPHOM MHPE;

- COBEPILIEHCTBOBaHUE
SI3BIKOBOM W UHMTATEIbCKOM
KyJIbTYypbl KakK CpelCTBa
B3aUMO/JICUCTBUS MEXKIY
JIOJIbMU U TTIO3HAHUS MUPA;
0CO3HaHME [ICHHOCTH
Hay4YHOU JEeSATEIbHOCTH,
TOTOBHOCTH OCYIIIECTBIISATH
MPOEKTHYIO U
HCCIIETIOBATEIIbCKYIO

- YMCThb OIICpHUPOBATh IMOHATHAMMU:

panroHanmbHass (QYHKIHUS, TTOKa3aTelbHas
byHKLHSA, CTETICHHAs ¢byHKIHA,
norapudmuueckas byHKIMS,

TPUTOHOMETPHUUYECKUE PYHKLIMHU, OOpaTHbIE
(GyHKIIMM; yMEHHUE CTPOUTh TIpaduku
U3YYEHHBIX  (YHKLUUH,  HCIIOJIb30BaTh
rpad@UKy TpU H3YYEHHUU TIPOLIECCOB U
3aBUCHUMOCTEM, NPHU pEUICHWM 3ajJad U3
JIpYrux y4eOHBIX MPEIMETOB M 3ajad U3
peanbHOU KU3HU;

BBIpaXKaTh OpMyJIaMHU 3aBUCUMOCTHU
MEXly BEJINYMHAMY;

YMETb ONEPUPOBATH MOHITUSIMU: TOXKIECTB(
TOIECTBEHHOE NpeoOpa3oBaHue, ypaBHEHN
CUCTEMa YpaBHEHUI U HEPaBEHCTB, PABHOC]
YPaBHEHUI, HEPABEHCTB U CUCTEM, PAIlMOH{
WppaloOHaNIbHbIE, TOKa3aTeNIbHbIE, CTENICHH
Jorapu(pMHUECKUE, TPUTOHOMETPUUYECKHE Y]
HEpaBEHCTBA U CUCTEMBI; YMETh pellaTh ypa
HEPABEHCTBA U CUCTEMBI C IIOMOILBIO Pa3JIH]}
peliaTh ypaBHEHHUs, HEPAaBEHCTBA U CHCTEMB
IIPUMEHSTh YPAaBHEHHUs, HEPABEHCTBA, UX CU
pelIeHrs MaTeMaTHYeCKUX 3aj1a4 U 3ajia4 U’




JESITEIIbHOCTD
WH/IMBUIYAILHO U B TPYIIIIE.
Osnajnenue
YHUBEPCAIbHBIMH
y4eOHBIMU
M03HABATEIbHBIMU
JIEHCTBUSIMU: B) paboTa C
nHpopManuen:
- BIIQJICTh HABBIKAMU
noJy4eHus HHpopMaIuu u3
UCTOYHUKOB Pa3HBIX THIIOB,

CaMOCTOSITENTEHO
OCYILECTBIISITh TIOUCK,
aHaJu3, CUCTEeMAaTHU3AIHIO U
UHTEPIPETAIHIO
uH(pOpMallUK  Pa3IMYHBIX
BHJIOB u dhopm
MIPEICTaBIICHHUS,

- CO371aBaTh TEKCTHI B
pa3nuyHBIX  (opmarax ¢

y4eToM Ha3HA4YeHUs
uHpopManuid U  IEJICBOU
ayJUTOpHUH, BbIOMpast
ONTUMAJIBHYIO bopmy
Ipe/CTaBICHUs u
BU3YyalIU3alUH;

- OLIEHUBATh
JIOCTOBEPHOCTb,
JETUTUMHOCTb
uH(popMaluuy, ee

COOTBETCTBUE IIPABOBBIM HU
MOpaIbHO-ITHUYECKUM
HOpMawm;

- HCII0JIb30BATh
CpeacTBa
MH(OPMaLMOHHBIX u
KOMMYHHKAIIMOHHBIX
TEXHOJIOTMMI B  PEIICHUU
KOIHUTHBHBIX,
KOMMYHHUKaTHUBHBIX u
OpraHM3allMOHHBIX 33134y C
cobmoieHreM TpeOOBaHMIT

OPrOHOMHUKH, TEXHHUKH
0C30IMaCHOCTH,  THUTHCHEI,
pecypcocOepexeHus,
NPaBOBBIX W ITHYECKHX
HOPM, HOPM
UH(pOpMaLIOHHON
0€30I1aCHOCTH; BIIAJICTh

HaBbIKaMU pacro3HaBaHUs U
3aIIHUTHI UHpOpMaLIIH,

pa3nuyHbIX 00JacTeil HayKH U peanbHOM

KU3HU;

- yMeTb CBOOOJHO ONEPUPOBATH

MOHSTHAMM:

MapaJuICIbHbI IIEPEHOC, CUMMETPUs
Ha

IPOCTPAHCTBE, IOBOPOT, IPEOOPa30BaHUE TI

10J00HBIE (PUTYPBI; YMETh PacllO3HABaTh pa

1o100HbIe (PUTYPHI, B TOM YHUCIIE B IPUPOJIE

apXUTEKType; YMETh UCII0JIb30BaTh FEOMETP)

OTHOILEHHUs, HAXOIUTh FEOMETPUYECKHE BEJ]

yToJ1, IJI01Ia1b, 00beM) IIPU PELICHUHU 3a/1ay

y4eOHBIX TPEAMETOB U U3 PEATbHOM KU3HH




UH(POPMALIMOHHOM
0€301aCHOCTH JIMYHOCTHU

OK 03 IltanupoBaTh
U PEeaTn30BbIBATH
COOCTBEHHOE
npodeccnoHanbHOE
Y JINYHOCTHOE
pa3BuTHE,
MPEIIPUHIMATEIbCK
VIO IeATEIHLHOCTh B
npodeCCHOHATLHON
cdepe, UCoIb30BaTh
3HaHUS 110
¢buHaHCOBOH
IPaMOTHOCTH B
Pa3IMYHBIX
KU3HCHHBIX
CUTYaIUAX

B oGmnactu myxoBHO-
HPABCTBCHHOTO
BOCITMTAHHUS: --
c(hOpMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHMSI,
ATUYECKOTO ITOBEICHMUS;

- CIIOCOOHOCTH
OIICHUBATh CHUTYaIlUl0 U
IPUHUMATH OCO3HAHHBIE

pelleHus], OPUSHTUPYSICH HA
MOpaJIbHOHPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

- OCO3HAHHE JIMYHOTO
BKJIala B  TOCTPOCHHUE
YCTOMYUBOTO OYIYIIIETO;

- OTBETCTBEHHOE
OTHOIICHHE K CBOUM
poauTensM U(WIH) JPYTUM
4jieHaM CEMbH, CO3/IaHUI0

CEMbBH Ha OCHOBE
0CO3HAHHOTO MIPUHATHUSA
HEHHOCTEH ceMerHon

JKU3HA B COOTBETCTBHH C
TpaJULIUSIMU HAPOJIOB
Poccuu;

OBnaneHue
YHUBEPCATHLHBIMA
PETYIATUBHBIMU

JICUCTBUSIMU:

a) caMOOpTaHU3AIIHS:

- CaMOCTOSITEITLHO

OCYIIECTBIISATh

MO3HABATEIIBHYIO

JEeSITENIbHOCTh,  BBISIBIATH

npoOJeMbl,  CTaBUTh  H

dbopmynupoBaTh

COOCTBEHHBIE  3aJaydl B

o0Opa3oBaTenbHOI

JIESITEIIBHOCTH "

JKU3HEHHBIX CUTYaIUsX;

- CaMOCTOSITEITLHO

COCTaBISITh IUIAH PEIleHUs

po0IIeMbI c y4eToOM

UMEIOIIUXCS PECYPCOB,

COOCTBEHHBIX

BO3MOXHOCTEU U

IIPEATIOYTEHU;

- JaBaTh

HOBBIM CUTYAITHSIM;

OLICHKY

- YMETh OIEPUPOBATH TIOHSATHUSIMHU:
panroHaIbHbIE, uppalnroHalbHbIE,
NoKa3atesbHbIC, CTETICHHBIE,
JorapupMHUUECKUE, TPUTOHOMETPHUUECKUE
YpaBHEHHsSI ¥ HEPABEHCTBA, MX CHCTEMBI;

- YMETh OIEPHUPOBATH TOHATHUSIMHU:
MHOTOTPaHHHK, CEYCHHE MHOTOTPAaHHUKA,
KyO, mapajuienenumnes, npusma, IupamMmmia,
durypa © TOBEPXHOCTh  BpallCHUSI,
IWIMHAP, KOHYyC, map, cdepa, CeueHHs
burypsr BpaIlCHHS, TUTOCKOCT,
Kacaromasicsi cepbl, HUIMHIPA, KOHYcCa,
IIOIMIaAh  TMOBEPXHOCTH  MHPAMHUIIBI,
NpU3MBI, KOHYCa, I[HJIUHIAPA, IUIOMIAJb
chepsl, 00beM KybOa, MPSIMOYTOJBHOTO
napajuielienunena, MUPaMUAbI, MPHU3MBI,
WIMHApA, KOHyca, Imapa; yMEHHE
n300paxarb MHOTOTpaHHUKHU u
MOBEPXHOCTH BPALICHUS, MX CEUCHHS OT
pPYKH, c MIOMOIIIBIO YEePTEIKHBIX
MHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB;
YMETh  PAaclo3HaBaTh CHMMETPHIO B
IPOCTPAHCTBE;  yMETh  pacloO3HABaTh
NpaBUIbHBIC MHOTOTPAHHUKH; - YMETh
OTIEPHPOBATH MOHATHAMU: MPSMOYTOJIbHAS
cUcTeMa KOOPJIWHAT, KOOPJAMHATHI TOYKH,
BEKTOp, KOOPAWHATHI BEKTOpPa, CKAJSIPHOE
IPOM3BEACHUE, YroJl MEXIy BEKTOpaMmi,
CyMMa BEKTOPOB, IPOM3BEICHUE BEKTOPA
Ha YHUCJIO; HAaXOAWTh C  TOMOIIBIO
M3Yy4EHHBIX bopmyn KOOP/IMHATHI
CepeIMHbl OTpe3Ka, pPacCTOSIHUE MEXIy
JBYMSI TOYKaAMH




CrocoOCTBOBATH
(GhOpMHUPOBAHHIO U
IIPOSIBIICHUIO IIUPOKOU
SPYAMILIMU B Pa3HBIX
001aCTIX 3HAHUM,
MIOCTOSIHHO IMOBBIIIATH CBOM
00pa3oBaTesbHbIN U
KYJIBTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb!

MCIOJIb30BATh IPUEMBI

pedIieKcun s OLEHKH

CUTYyalluu, BBIOOpa BEPHOTO

peleHus;

- yMETh  OIICHUBATh

PUCKM ¥  CBOEBPEMEHHO

MPUHUMATH PEIICHUS M0 HX

CHUKCHHUIO;

B) SMOILIMOHATHHBIN
WHTEJIEKT,
MpEIoIararmnin

c(hOpMUPOBAHHOCTE:

BHYTPEHHEN MOTHBALUH,

BKJIIOUAIOIIEH cTpeMIIeHne

K JTOCTHIKEHUIO TSI U

ycIexy, ONTUMH3M,

WHUIIUATHBHOCTh, YMEHUE

NeNCTBOBATh, UCXOS U3

CBOMX BO3MOYKHOCTEM;

- SMMaTHH,

BKJIFOUAIOIIEHl CIIOCOOHOCTH

MOHUMATh 3MOIIMOHATIHLHOE

COCTOSIHUE IpyTuX,
YUUTBIBATh ero npu
OCYIIIECTBIICHUH
KOMMYHHKAIIUH,

CIIOCOOHOCTB K COUYBCTBUIO
U CONEPEKUBAHUIO;
COLIMATbHBIX HABBIKOB,
BKJTIOYAOLIMX
CIIOCOOHOCTHBBICTPaNBaTh
OTHOILEHUS C APYTUMHU
JIFOJIEMU, 3a00TUTHCH,
NPOSIBIIATH UHTEPEC U
paspeniaTh KOHMOIUKTHI

OK 04 D¢ dexTBHO
B3aUMO/ICIICTBOBATh
U paboTarth B
KOJIJICKTHBE U
KOMaH/1e

TOTOBHOCTB K
CaMOpPa3BUTHIO,
CaMOCTOSITEILHOCTH U
CaMOOITPENETIECHHUIO;
-OBIIaJICHNE HaBbIKAaMH
yueOHo-
HCCIIeI0BATEIbCKOM,

- YMETbH ONIEPUPOBATH MOHATUAMHU: CITY]
OTIBIT U CIy4yailHoe COOBITHE, BEPOSATHOCTD
CIIy4aitHOTO COOBITHSI; YMETh BBIUUCIISATH BE]
C UCIIOJIb30BaHUEM IpapUUECKUX METOOB;
(OpMyJIBI CIIOKEHUS U YMHOKEHHUS
BEPOSITHO

(akThl ¥ GOPMYIIBI IPU PELICHUH 3a7ay; OI
BEPOSITHOCTH PEAJIbHBIX COOBITHIA; 3HAKOMCT




IIPOEKTHOM U COLUATILHON
JIeSITEIbHOCTH;

OsnaacHue
YHUBEpCaITbHBIMHU
KOMMYHHUKATHBHBIMU
NEUCTBUSIMU:

0) coBmecTHas
JIeITEIIbHOCTD:

- IOHUMATh U UCIOJIb30BaTh
MIPEUMYIIEeCTBA KOMaHIHOM
Y MHIUBHUIYAJILHON pabOTHI,
- MIPUHUMATH i (S)178
COBMECTHOM JeATEILHOCTH,
OpraHU30BBIBATh 51
KOOPJIMHUPOBATh JICHCTBHS
1o ee JIOCTUKCHHIO!
COCTaBJIATH IJIAaH JACHCTBHH,
pacupenensitb  poJiu c

Y4ETOM MHEHUU
Y4aCTHUKOB o0cy)1aTh
pe3yibTaTl  COBMECTHOM

paboThl; - KOOPAUHUPOBATH
U BBIIOJHATH paboTy B
YCIOBHAX peanbHOrO,
BUPTYaJIbHOI'O u
KOMOMHHPOBAHHOTO
B3aUMO/ICICTBHUS;

- OCYILECTBIIAT
HO3UTHUBHOE
CTpaTEru4ecKoe IOBEICHUE
B Pa3IUYHBIX CUTYalUsX,
NPOSIBJIATE TBOPYECTBO U

BOOOpaKeHue, OBITh
WHUIMATHBHBIM. OBJIaICHHE
YHHUBEpPCATbHBIMU
PETYJIATUBHBIMHU
JICICTBUSIMU:

T) IPUHATHE ce0sl U IPYTUX
JFOJEN:

- MPUHUMATh MOTHUBBI
Y apTyMEHTBI IPYTUX JIIOAEH
IpU aHAJINW3E pPE3yJIbTaTOB
JIESATENBHOCTH;

- MpU3HABaTh CBOE
IpaBO M IPaBO JPYrUXx
JIFOJIeH Ha OIINOKU;
pa3BUBaTh CIIOCOOHOCTH
MOHUMATh MUP C MTO3ULIUN
JPYroro 4ejoBeKa

CIly4yailHBIMHM BEJTMUMHAMM; YMEHUE TIPUBOJT
IIPUMEPHI MPOSBICHHS 3aKOHA OOJIBIINX YHU(
MPUPOJHBIX U OOIECTBEHHBIX SIBICHUSIX;
YMETbh CBOOOJHO OIIEPUPOBATH
MOHATUSIMH: CTEIICHb C LIEIBIM
palMoHaIBHBIM [10Ka3aTelIeM, CTEIEHb C
JIECTBUTENIbHBIM (BEIIECTBEHHBIM)
rokasaresem, Jorapudm gucia, CHHYC,
KOCHHYC U TaHTEHC IPOU3BOJIBHOTO

LV (WER

- yMeTb  CBOOOJHO  ONEpUPOBATh
MOHATUSAMU: TpaduK (QyHKIUH, oOpaTHas
byHKIHSA, KOMITO3HITHS hyHKIHH,
AUHEWHas — QyHKUuS, KBaJpaTHYHas
GyHKLHMA, cTeneHHas (YHKUHSA C LEIbIM
MoKa3aTeseM, TPUTOHOMETPHUUYECKHE
(GyHKLIMH, 0OpaTHbIE TPUTOHOMETPUYECKHE
¢byHKIHH, [IOKa3aTebHast u
gorapupmuueckas  QyHKIUHM;  yMETb
CTpOUTH TpapUKU (YHKUIWH, BBIIOIHATH
npeoOpazoBanus rpadukoB GyHKINH;

- YMETh  HCIOJB30BaTh  TpapuKu
GyHKUMH A7 M3y4EeHHs INPOLIECCOB U
3aBHCUMOCTEH TPH peIIeHUH 3a1ad U3
JIpYTUX y4eOHbIX MpPEIMETOB M U3
peanbHON KHU3HH; BBIpaXaTb (popMmynamu
3aBHCUMOCTH MEX/y BeJIMUNHAMM;

- CBOOOTHO OIIEPUPOBATH
HOHATHAMMU: YETHOCTh ¢GbyHKLHY,
MEePUOJUYHOCTD ¢byHKINH,
OTPaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
¢$byHKIUY, J3KCTPEMYM ¢$byHKIIUY,

HauOoJbIllee W HaUMEHbIIee 3HAaYeHUs
(GYHKIIMM  HAa  TIPOMEXYTKE;  YMETb
IIPOBOJUTH

uccienoBaHue (PyHKINH;

YMETh UCIOJIb30BaTh CBOMCTBA U I'paduKu
GyHKIMH  JUId peuleHHsl  ypaBHEHH,
HEPaBEHCTB W 3aJa4 C [apaMeTpamy,
n300pakaTh HAa KOOPAMHATHOM MJIOCKOCTU
MHOXXECTBa peLieHuin YpaBHEHUH,
HEPABEHCTB U X CUCTEM

OK 05
Ocy1ecTBIATH

YCTHYIO H

B o0Giracti acTeTHYECKOTO
BOCHUTAHUS;

- YMETb ONEPUPOBATH MOHATHIMHU:
cpenHee apupMeTHIecKoe, MeInaHa,
HanOOJIbIIIEE ¥ HANMEHbIIIEE 3HAUYCHMUSI,




MUCbMEHHYIO
KOMMYHHUKAITHUIO Ha
rocyJaapCTBEHHOM
sa3e1ke Poccuiickoit
®Denepauuu ¢

- 3CTETUYECKOE
OTHOUICHHUE K MHpY,
BKJIIOYask JCTETUKY OBbITa,
HAyYHOTO M TEXHHYECKOTO
TBOpUYECTBA, CIOpTa, TpyJa

pa3Max, Jucrepcusi, CTaHIapTHOE
OTKJIOHEHHE YUCIIOBOTO Ha0Opa; yMEeHUE
U3BJIEKAaTh, UHTEPIIPETUPOBATD
uH(bOpMaIUIO, TIPEICTABICHHYIO B
TabIMIax, HA TUarpaMMax, rpapukax,

y4ETOM u OOLIECTBEHHBIX | OTPAXKAIOIIYI0 CBOMCTBA PEaJIbHBIX
ocoOeHHOCTeH OTHOILICHHH; IIPOLIECCOB U SIBIICHUH; IIPEICTABIIATh
COLIMAJIbHOTO U CIIOCOOHOCTh MH(POPMALIUIO C IOMOUIbIO TaOIUI] U
KYJIbTYPHOI'O BOCIIPUHUMATH PA3JIMYHBIE | JUArpamm; UCCIEA0BATh CTATUCTUYECKUE
KOHTEKCTa BU/JIbI HCKYCCTBA, TPAJAULIUK | JAaHHBIE, B TOM YHCIIE C IPUMEHECHUEM
U TBOPUYECTBO CBOETO U rpaM4ecKuX METOJIOB U 3JEKTPOHHBIX
JpYTUX HapoJAOB, OLIYIIATh | CPEACTB;
HMOLMOHAIBHOE - YMETb OIIEPUPOBATh MOHATUSAMU: TOUKA,
BO3/ICIICTBUE UCKYCCTBA; npsiMasi, INIOCKOCTb, MPOCTPAHCTBO,
- yOeXXI€HHOCTb B | ABYIPAaHHBII YIoJ, CKpelyBaromecs
3HAYUMOCTU JJISl JIMYHOCTH | NPSAMBIE, IaPAJUIEIBHOCTD U
u o0IiecTBa | MEPHEHANKYISIPHOCTD MPSAMBIX U
OTEYECTBEHHOI'O U | IJIOCKOCTEH, Yrojl MeXIy HpsSMbIMHU, YOI
MHUPOBOI'O HCKYCCTBA, | MEX]y IPSIMOH U INIOCKOCTBIO, YTOJI
STHUYECKHX  KYJIBTYPHBIX | MEXAY IUIOCKOCTSIMH, PACCTOSIHUE OT
TpaIUUMA W  HAPOJHOrO | TOUKH JI0 INIOCKOCTH, PACCTOSIHUE MEXKIY
TBOPUYECTBA; IPSMBIMH, PACCTOSHUE MEXKIY
- TOTOBHOCTb K | JIOCKOCTSIMHU; - YMETh UCIOJIb30BaTh IpU
CaMOBBIPAKEHHIO B Pa3HBIX | PELICHUU 3a]a4 U3y4eHHbIe (aKThl U
BUJAX HCKYCCTBa, | TEOPEMBI INIAHUMETPHH; YMEHHE
CTpEMJICHHE IPOSBJIATH | OLIEHUBATh Pa3Mepbl OOBEKTOB
KayecTBa TBOPYECKOH | OKPY’KAIOILEro Mupa
JMYHOCTH;
OBnaneHue
YHHUBEpPCAIbHBIMU
KOMMYHHUKaTHBHBIMH
JIEUCTBUSIMU: a) OOIICHHE:
- OCYILIECTBIIATH
KOMMYHHKAIlUM BO  BCeX
cdepax KU3HU;
- pacrno3HaBaTth
HeBepOaJIbHbIE CpeacTBa
o0IIeHH, IIOHUMATh
3HAUEHUE
COLIMAJIbHBIX
3HAKOB,
pacro3HaBaTh IPEIIOCHUIKH
KOH(UIMKTHBIX CUTyalUUd u
CMSTYaTh KOH(IUKTHL;
- pa3BepHYTO "
JOTUYHO U3Jaratb CBOIO
TOUKY 3peHust C
MCIIOJIb30BAaHUEM SI3BIKOBBIX
CPEICTB
OK 06 ITposiBnsTh - OCO3HaHUe - YMETb ONIEPUPOBATH IMOHATHUSIMMU:
IPaX1aHCKONAaTPHOT oOyuaromumucs MPSIMOYTOJIbHASI CUCTEMA KOOP/IMHAT,

HNYCCKYIO ITO3UIUIO,

POCCUICKON

KOOpAWHATBlI TOYKHU, BEKTOP, KOOPAWHATHI




JIEMOHCTPUPOBATH
OCO3HAaHHOE
MOBEJICHUE Ha
OCHOBE
TPaAULIHOHHBIX
001IIeUeI0BeYeCKUX
LICHHOCTEH,

B TOM YHCIIE C
YYETOM
rapMOHHU3aIUU
MEKHAIIMOHAIBHBIX
Y MEXPEJIUTUO3HBIX
OTHOIIICHUH,
MPUMEHSITh
CTaH1apThl
AHTUKOPPYILIMOHHOT
O TIOBEIICHUS

rpaXKJaHCKOMN
HACHTUYHOCTH;
LeJICHAITPaBICHHOE
pa3BUTHE BHYTPEHHEH
MMO3UIIMHY JAYHOCTH Ha
OCHOBE JTyXOBHO-
HPaBCTBEHHBIX IIEHHOCTEH
HapoaoB Poccuiickoii
denepanny, UCTOPUIECKUX
M HaIlMOHAJIbHO-
KYJIbTYPHBIX TPAIUIUH,
(hopMHUPOBAHKHE CHCTEMBI
3HAYHNMBIX I[CHHOCTHO-
CMBICTIOBBIX YCTaHOBOK,
AHTUKOPPYIMIIMOHHOTO
MHPOBO33pPEHHUS,
MIPaBOCO3HAHUS,
9KOJIOTUYECKOM
KYJBTYPHI,
CIIOCOOHOCTH CTaBUTH LIETH
U CTPOUTD KU3HEHHBIC
IUIaHEBL,
B yacTtu rpaxxaaHckoro
BOCITUTAHHUS:
- OCO3HaHHE CBOHUX
KOHCTUTYIIMOHHBIX TMpaB U
00s3aHHOCTEH,  yBa)KeHUE
3aKOHA W TIPaBOMNOPAJIKA; -
NPUHATHE  TPATUIIUOHHBIX
HAIlMOHAJIbHEIX,
0011IeYeIIOBEYECKHUX
T'YMaHUCTHYECKUX U
JIEMOKPATUYECKUX
IIEHHOCTEIA;
- TOTOBHOCTb
MPOTUBOCTOATH WJICOJIOTHH
AKCTpEMHU3MA,
HAI[MOHAJIN3Ma,
KceHohoouu,
JTUCKPUMHHAITIHI
COLIMAJIbHBIM,
PEUTUO3HBIM,
PacoBBIM, HALIMOHAJIbHBIM
MIPU3HAKAM;
- TOTOBHOCTh  BECTH
COBMECTHYIO JCSTEIHHOCTh
B MHTEpEcax IPakJaHCKOIro
oOmiecTBa, y4JacTBOBaTh B
CaMOYTpPaBIIEHUH B
0011800pa3oBaTEIHHOM
OpraHu3aIu U JI€TCKO-
FOHOIIIECKUX OPTraHu3aIusIX;

1o

BEKTOPA, CKAJIIPHOE IIPOU3BEICHUE, YTOI
MEXy BEKTOPaMH, CyMMa BEKTOPOB,
IIPOU3BEACHNE BEKTOPA HA YHCIIO;
HaXOIUTh C NOMOULIBbIO U3yYEHHBIX
(hopMysT KOOpAMHATHI CEPEANHBI OTPE3Ka,
paccTosHUE MEXY IBYMS TOUKAMU;
-yMeTb BbIOMpaTh MOAXOAAIIUI
W3YYEHHBIM METOX JUIs PEIICHUs 3aJauH,
pacro3HaBaTh MaTeMaTu4eckue (paKThl U
MaTEMAaTHYECKUE MOJENH B IPUPOAHBIX U
OOIIECTBEHHBIX SIBJICHUSAX, B UCKYCCTBE;
YMEHHE IPUBOIUTD IIPUMEPBI
MaTE€MaTHYECKUX OTKPBITUI

POCCHIICKOM U MUPOBOM MaTEMaTHUYECKOM
HayKH.

- YMETb OIIEPUPOBATh MOHATUSIMHU:
CIIy4aiHbIN OIBIT U CIIy4aiiHOE COOBITHE,
BEPOSTHOCTH CIYy4ailHOTO COOBITUS; YMETh
BBIUUCIISATh BEPOSITHOCTB C
UCIOJIb30BaHUEM I'pa)uueCKUX METOJIOB;
MPUMEHSTH (POPMYITBI CIIOKEHUS U
YMHOKEHUS BEPOSITHOCTEH,
KoMOUHATOpHBIE (HaKThI U HOPMYITBI TIPU
pEILIEHNN 3a]a4; OLICHUBATh BEPOSITHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4ailiHBIMU BEJIMYUHAMH; YMEHUE
IIPUBOJUTH IIPUMEPHI IIPOSBICHUS 3aKOHA
OOJIBILINX YUCEI B

HOPUPOIHBIX U OOLIECTBEHHBIX SIBICHUIX




- YMEHHUE
B3aUMOJICHCTBOBATE C
COIMAIbHBIMU
WHCTUTYTaMH B
COOTBETCTBHUU C UX
GYHKIUSIMU U
Ha3HA4YCHHEM;
- TOTOBHOCTh K
ryMaHUTapHOU u
BOJIOHTEPCKOM
JIeATEIbHOCTH;
MaTpUOTHYECKOTO
BOCIIUTAHUS:
- c(hOpMHUPOBAHHOCTH
POCCHUICKON TpaKJIaHCKOU
UJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUS K
CBOEMY Hapojay, 4YyBCTBa
OTBETCTBEHHOCTHU nepen
Poaunoi, ropaocTtu 3a cBoit
Kpaii, cBoro Poauny, cBon
S3bIK U KYJIBTYPY, MPOIILIOE
U HacTosIiee
- MHOTOHAIIMOHATILHOT
o Hapoaa Poccum; CcBOU
Kpai, cBow Ponuny, cBoi
A3bIK U KYJIbTYpPY, MPOILIOE
Y HACTOSIIIEe
- MHOT'OHALIMOHAJILHOT
0 Hapoza Poccun;
LIEHHOCTHOE OTHOIIEHHE K
rOCYJapCTBEHHBIM
CHMBOJIaM, HUCTOPHUYECKOMY
U TPUPOTHOMY HACIEIHUIO,
NaMATHUKaM,  TPaJULUSIM
HapoJ0B Poccnn,
JocTkeHusiM  Poccun B
HayKe, HCKYCCTBE, CIIOpPTE,
TEXHOJIOTHUSIX U TPYJE;
- uuaenHas
yOeXIeHHOCTh, TOTOBHOCTH
K  CIY)XCHHUIO  H3aIIHUTe
OrteuectBa,
OTBETCTBEHHOCTh 3a  €ro
Cyas0y;
OCBOEHHBIE 00YyJarOIIUMHCS
MEXIPEMETHbBIC TOHATHUS U
YHHUBEpCcaJIbHbIE yueOHbIE
JIEUCTBUSA
(perynsTHBHBIE,
M03HABaTEJIbHbBIE,
KOMMYHHUKaTHBHbIE);




- CIOCOOHOCTh 1704

MCIIOJIb30BaHUS B

II0O3HABATEIILHOU u

COLIMATILHOM MIPaKTHKE,

TOTOBHOCTb K

CaMOCTOSITEIbBHOMY

TUTAHUPOBAHHIO "

OCYIIECTBIICHUIO  y4yeOHOMU

NeSITeIbHOCTH,

OpraHu3aluu y4eOHOro

COTpYJIHUYECTBA c

Ne1arOorMYeCcKUMH

pabOTHHKAMHU u

CBEPCTHUKAMH, K yJaCTHIO B

MIOCTPOCHUU

- WHJIUBUYyAIbHON

o0Opa3oBaTeNbHOMN

TPAaeKTOpUHU; - OBJIAJCHHE

HaBbIKAMU y4eOHO-

HCCIICIOBATEIbCKOM,

MPOEKTHOM W COLIMAIbHON

JIeSITeIIbHOCTH
OK 07 - HE MPUHUMATH | - YMETh OIIEPUPOBATH NOHATUIMMU:
CopelicTBOBaTh JeicTBus, npuHocsiye | QyHKIHS, HeTpephIBHAS (QYHKIINSA,
COXPaHEHMIO BpEIl OKpYXKaroIllIel cpejie; | MpoU3BOHAsL, IEpBOOOpasHasi,
OKpYy>Karolen - YMETH ONPEAEIECHHBIA UHTETPAJ; YMETh
Cpelsl, MPOTHO3UPOBATh HAXOJUTh POU3BOJIHBIE ATIEMEHTAPHBIX
pecypcocOepeeHUIO | HeOIaronpusTHhIC (yHKLMIA, UCTIONB3YS CITPAaBOYHbIC
, IPUMEHSATH 3HAHUS | DKOJIOTHYECKHE MaTepuaibl; UCCIE0BATh B MPOCTEUIIINX
00 U3MEHEeHUNn MOCIIEACTBHS cinydasix QyHKIUU HAa MOHOTOHHOCTb,
KJIMMaTa, IPUHLHUIEL | TIPEAIMPUHIMAEMBIX HaXOJUTh HanOOJIbIINE U HAUMEHbIIINE

OEpEKITUBOTO JCHCTBUH, MPeIOTBpaIaTh | 3HAYCHUs (DYHKIMN; CTPOUTH TPaPUKH
MPOU3BOJICTBA, ux; MHOT'OUJIEHOB C UCIIOJIb30BAaHUEM
s pexTUBHO - pacIIupUTh OIIBIT | ammapaTa MaTeMaTHYECKOTO aHaJIN3a;
JIEHCTBOBATH B JIeATETbHOCTH MPUMEHSATH MPOU3BOIHYIO IPU PELICHUHU
Ype3BBIYANHBIX IKOJIOTUYECKON 3a/1a4y Ha JABW)KCHUE; PeIIaTh MPaKTUKO-
CUTYaIUsIX HaIpaBJIEHHOCTH; OPUEHTHPOBAHHBIE 33]]a4l Ha
HauOOJIBIIINE U
[Ipodeccuonansubie YMenus 3HaHus
KOMIIETEHINH®
1IK 2.3. Ocywecmenams coop Mcnonb3osatb OCHOBHble NOHATMA Teopun rpados

OaHHBIX OJI AHAU3A
UCNONIb306AHUSL U
@DYHKYUOHUPOBAHUS NPOCPAMMHO-
MexHU4ecKux cpeocma
KOMIbIOMEPHBIX CEMEI.

MmaTemaTUyecKuii annapar
Teopwuu rpados

- JIMYHOCTHBIC PC3YyJIbTAThI

3Vkaswiearomen 6 coomeememeuu ¢ ®IOC CIIO peanusyemoti npogheccuu/cneyuanbrocmu;




JIMYHOCTHBIE PE3yNbTaThI
peann3anyuy MporpaMMbl BOCIUTAHUS

(Oeckpunmopwl)

DopMYyJIHPOBKA JECKPUIITOPA JIP
OcozHaroumii ceds rpaXJaHMHOM U 3aIIIUTHUKOM BEJIMKOW CTPaHbI JP 1
["'oTOBBIN KUCTIOJIB30BATH CBOM JIMUHBIN U MPO(HEeCCUOHATBHBIN MOTEHIIUAT /IS 3aIUThI JIP 2
HallMOHAJIBHBIX HHTEpecoB Poccun

JIeMOHCTpUPYIOIIHI TPUBEPKEHHOCTh K POAHOMN KYJIbTYpE, HCTOPUYECKOM MaMsTH Ha JIP 3

OCHOBe J100BM K PouHe, pogHoMy Hapony, Majoil poJuHe, IPUHATHIO TPAAULIMOHHBIX
LIEHHOCTEH MHOTOHAIMOHAJIBHOTO Haponaa Poccun

[IpuHUMaromuii ceMeHbIe HEHHOCTH CBOErO HAapOo1a, TOTOBBIM K CO3JaHUIO0 CEMBU U JIP 4
BOCIIMTAHMIO JI€TEH; IEMOHCTPUPYIOIUI HENPUATHE HACUIIUS B CEMbBE, YXOAA OT
POIMTENIBCKOM OTBETCTBEHHOCTH, OTKa3a OT OTHOLLEHUN CO CBOMMHU JAETbMH U UX
(UHAHCOBOIO COJEPKAHUS

3aHUMAIOIINHA aKTUBHYIO TPKIAHCKYIO ITO3UITUIO U30UpaTes, BOJIOHTEPA, JIP 5
OOIIECTBEHHOTO JIesATeIs

[TpuHUMaromuii eNu 1 33J]a41 HayYHO-TEXHOJIOTUYECKOr0, SKOHOMUYECKOTO, JIP 6
nH(OPMAIIMOHHOTO pa3BUTHsl Poccru, TOTOBBIN padOTaTh HA WX JOCTHIKCHHE

COOTBETCTBOBATh 0XKHMJIAHUSAM pabOTOAaTeNeii: MPOSKTHO MBICIALIUH, 3D PEKTUBHO JP 7

B3aUMOJICUCTBYIOIIMH C YJI€HAMU KOMAaH/Ibl U COTPYIHUYAIOIINN C APYTUMHU JIFOAbMH,
OCO3HAHHO BBINOJHSIOIMHI podeccoHalIbHbIE TPeOOBaHMsI, OTBETCTBEHHBIH,
MYHKTYaJIbHbIN, AUCUUITIMHUPOBAHHBIN, TPY10JIIOOUBBIN, KPUTUYECKU MBICIISIINHN,
HAlEJICHHBIN Ha JOCTUKEHHE ITOCTABJICHHBIX LEJIEH; JEMOHCTPUPYIOIUI
pohecCHOHATBHYIO JKU3HECTONKOCTh

[Tpu3Haromyii IEeHHOCTh HEMPEPHIBHOTO 00pa30BaHMsl, OPHEHTHPYIOIIUICS B JIP 8
M3MEHSIOMIEMCS PhIHKE Tpy/a, n30eraronuii 0e3padoTHIIbL; YIIPABIISIONIHA COOCTBEHHBIM
npodecCHOHAIbHBIM Pa3BUTHEM; PEIICKCHBHO OIIEHUBAIONINI COOCTBEHHBIN KU3HEHHBIN
OTIBIT, KPUTEPUH JIMYHOHN YCTICIIHOCTH

VYBaxaromuii 3THOKYJIbTYPHBIE, PEJIMTHO3HBIE IIPAaBa YEJI0BEKA, B TOM YHCJIE C JP 9
O0COOCHHOCTSIMH Pa3BUTHSL; LIEHAIUI COOCTBEHHYIO U UY)KYIO YHUKAIbHOCTh B PA3JINYHBIX
CUTYyallUsX, BO BceX OpMax M BUAAX JIEATEIbHOCTH

[IprHEMarOmMil AKTUBHOE y4acTHE B COLMATIBHO 3HAYMMBIX MEPONPHUSITHSIX, JIP 10
cO0JII0TAtOIIMI HOPMBI ITPABOIOPSAKA, CIEAYIOUINH naeasaM rpaxk JaHCKoro o0IIecTBa,
obecrieueHrs 0€30MacHOCTH, IPaB U CBOOO rpaxaad Poccun; roTOBBIM OKa3aTh
MOJIEPIKKY HYKAAFOIIHUMCS

K YCTaHOBKaM U MPOSIBJICHUSM IpeCTaBUTeNEeH CYOKYIbTYp, OTANYaomuid ux or rpynnc | JIP 11
JECTPYKTUBHBIM U JI€BUAHTHBIM OBEICHUEM

JIeMOHCTpUPYIOIIMIT HEMPUATHE U TPEAYNPEKIAIOIMNA COUATBHO OMACHOE MOBEAECHUE JIP 12
OKPY’KaIOIIUX
CrniocoOHBIif B 1IM(POBOH Cpe/ie UCTIONb30BaTh Pa3TUYHbIE IM(PPOBBIE CPENICTBA, JIP 13

MO3BOJISIOIINE BO B3aUMOJCHCTBUY C APYTUMH JIFOIbMHU JOCTUTATh TTOCTABJICHHBIX IIEJICH;
CTpeMsIuiics K GOpMUPOBAHHUIO B CETEBOU cpesie TMYHOCTHO U MPOPECCHOHATBHOTO
KOHCTPYKTHBHOTO «ITU(POBOTO CIIE/Ia»

CriocoOHBIi UCKaTh HY>KHbIE HICTOUHUKU MH(MOPMAIIUH U JaHHBIE, BOCOIPUHUMATb, JIP 16
aHaAJIM3UPOBATh, 3aIIOMUHATH U Nepe1aBaTh HH(OPMALIHIO C UCTIOIB30BaHUEM LIU(PPOBBIX
CPEACTB; MPEAYNPEx AN COOCTBEHHOE U Uy)KO€ JJECTPYKTUBHOE MOBEJICHHE B CETEBOM
MIPOCTPAHCTBE .

I'n6xo pearupyronuii Ha NOSBIEHUE HOBBIX (POPM TPYAOBOI EATENBHOCTH, TOTOBBIN k ux | JIP 17
OCBOEHHIO

*TTpusoosames koObl MUHHOCMHBIX PE3YALMAMOE PEATUZAYUL NPOSPAMMbL 6OCRUMAHUS U C YHEmOM 0CObeHHOCmell
npogheccuu/cneyuanrvbrnocmug coomsemcmeuu ¢ Ipunosxcenuem 3 IOOIT



Oco3Haromuii 3Ha4uMMOCTh CUCTEMHOTO ITO3HAHUS MUPA, KPUTHUECKOT'O OCMBICIICHUS JIP 18
HAKOIJICHHOTO OMbITa

PasBuBaronmii TBOpYECKHE CIOCOOHOCTH, CIOCOOHBIH KPEaTUBHO MBICIHTh JIP 19
Crnioco0OHbIi B MG POBOH Cpejie MPOBOAUTH OLICHKY HH(OpMaIlUH, €e JOCTOBEPHOCTD, JIP 20
CTPOUTB JIOTHYECKHE YMO3AKIIOUEHHs Ha OCHOBAHUU MOCTYNAONIEH nHOpMaIiu

["'oTOBBIN K TPOeCCHOHATPHOW KOHKYPEHITUHA U KOHCTPYKTUBHOMN PEaKIIMU HAa KPUTHUKY JIP 21
JIeMOHCTpUPYIOLUI IPUBEPKEHHOCTD IIPUHLIAIIAM YECTHOCTH, IIOPSAJOYHOCTH, JIP 22
OTKPBITOCTU

CamocTOATeNbHBIN U OTBETCTBEHHBIN B IPUHATHH PEUICHUN BO BCeX cepax cBoei JIP 23
JesITebHOCTH, TOTOBBIN K UCIIOJIHEHUIO Pa3HOOOpa3HbIX COLMATIbHBIX POJIEH,

BOCTPeOOBAHHBIX OM3HECOM, OOIIECTBOM U FOCYIaPCTBOM

2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHOUTLIAHBI

2.1. O0bem yueOHOM JUCHMILIMHBI U BUABI y4e0HOH padoThl

Bua yyebHoi paboTbl O6bem B
Yyacax*

O6bem obpasoBaTesibHOM NPOrpaMmbl AUCLUMIUHDI 340

B T.u.

Ob6s3aTenbHan Harpyska 334

BT. Y.:

TeopeTuyeckoe obyyeHme 220

NpaKTUYeCcKne 3aHATUA 58

MpodeccmoHanbHO-OpMEHTUPOBAHHOE coaepKaHue (Coaep’KaHne NPUKNaaHoro 56

moayns)

BT. 4.

TeopeTuyeckoe obyyeHue 4

npakTU4eckme 3aHATUA 52

NHAMBUAYaNnbHbIN NpoeKT (aa/HeT)**

MpomerKyToUYHan aTTecTaums (3Kk3ameH) 6




2.2. TemaTudeckuil maaH u coaepkanne 001eo0pa3oBaTeNbHON TUCITUIUIMHBI Matemarnka

Conep:kaHue y4e0HOro MaTepuasia (0CHOBHOe u podecCHOHATLHOOPHEHTHPOBAHHOE),
Hauvenosanue pasie.os u JadopaTopHble M NPAKTHYECKHE 3aHATHSA, PHKJIATHOM Oonem ©PopmupyemeIe
TeM 4acoB KOMIIeTEeHIIHH
MOAYJIb (IPH HATTUYNH)
1 2 3 4
Paznen 1. IloBTOpeHne Kypca MaTeMATHKH OCHOBHOM IIKOJIBI 18
Tema 1.1 OcHoBHoOe coiep:kaHNe YUeOHOT0 MaTepuasa 1
Llenb v 3a4a4n maTemaTUKK KomOuHupoBanHoe 3aHsTHE
npu OCBOEHUU BasoBble 3HaHWMA M yMeHMA NO MaTemaTuKe B NpodeccMoHanbHOM U B NOBCEAHEBHOM
cneumanbHoOCTH [LEeATEeNbHOCTH.
Tema 1.2 OcHoBHOe cojiep:kaHNe Y4eOHOr0o MaTepuaia 1
Yucna u BbluMcneHus. KomOuHnupoBanHoe 3aHsTHE
BblpaxeHus u [JeicTBnA Hag NONOKUTENbHBIMU U OTPULLATE/IbHBIMW YNCIaMU, OObIKHOBEHHbBIMU U
npeobpasoBaHus OECATUYHBIMU ApOobAMM.
[OelictBuA co cteneHAmMM, GOPMY/ibl COKPALLLEHHOTO YMHOMXKEHWA. OK-01, OK-02,
Tema 1.3. ITpodeccnoHaIbHO-OPUEHTHPOBAHHOE coepKkaHue (conep:xkanue 2 OK-03, OK-04,
FeomeTpus Ha NNOCKOCTU NPUKJIATHOTO MOIYJIsT) OK-05, OK-06,
IIpakTnyeckoe 3ansiTHE OK-07
Buabl niockmx duryp v ux naowasp. TIK2.3
MpaKTUKO-OPUEHTMPOBAHHbIE 334341 B Kypce reOMeTPUN Ha MI0CKOCTM
Tema 1.4 OcHoBHoOe coepkaHne y4edHOro MaTepuaia 4
MPOLEHTHbIE BbIYMCAEHMA IpakTuyeckoe 3ansTHe
MpocTble NPOLEHTbI, pasHble cnocobbl Ux BbluMcAeHUA. CNOXKHbIE NPOLEHTbI
Tema 1.5 OcHoOBHOe cofep:kaHue y4eOHOr0 MaTepuaia 2
YpaBHeHMA N HepaBeHCTBa IpakTuyeckoe 3ansTHe
JNluHelHble, KBaZpaTHblE, APOBHO-TMHEWHbIE YPaBHEHUA U HEPABEHCTBA
OcHoBHOe coiep:kaHMe YIeOHOT0 MaTepHaIa 6




Tema 1.6
CucTembl ypaBHEHUN U

KoMOuHMpOBaHHOE 3aHATHE
Cnocobbl pelweHna CUCTEM JIMHEMHbBIX ypaBHEHWUI. MoHATUA: maTpuua 2x2 1 3x3,
onpezenutenb matpuubl. Metog Maycca. Cuctembl HEIMHENHbIX YPABHEHWUA.

HepaBeHCTB
Crctembl HepaBeHCTB
Tema 1.7 OcHoBHOe cofiep:kaHNe YUeOHOT0 MaTepuaja
BXOZHOM KOHTPONb Bbluncnenns n npeobpasoBaHuA. YpaBHEHUA U HepaBeHCTBA. FeoMeTpumaA Ha NJIOCKOCTH 1
KonTpoannas padora 1
CamocrosiTeibHas pabora
MNpumeHeHWe NPOLLEHTOB B 9KOHOMMYECKUX pacyéTtax
Pasjnen 2 [IpsiMble U IUVIOCKOCTH B POCTPAHCTBE 20
Tema 2.1. OcHoBHOe cojiep:kaHNe Y4eOHOro MaTepuaia 2
OcHoBHble NOHATMA KoMmOuHupoBanHoe 3aHAITHE
cTepeomeTpum. Mpeamet cTepeomeTpun. OCHOBHbIE NOHATUSA (TOUKA, MPAMAs, MIOCKOCTb, MPOCTPAHCTBO).
PacnonoeHune NpAmbIx 1 OCHOBHble aKCMOMbI cTepeomeTpum. lNepeceKatowmeca, napannesnbHole n
naocKocTen CKpelumBatowmeca npamble. [pU3HaK U CBOMCTBO CKpeLLnBatoWmxcsa npAamMmbiX. OCHOBHble
NPOCTPAHCTBEHHbIE PUTYpPbI.
Tema 2.2. OcHoOBHOe cojiep:kaHNe Y4eOHOr0o MaTepuaia 6
MapannenbHOCTb NPAMBIX, KoMmOuHnupoBanHoe 3aHsITHE
NPSMOM U NAOCKOCTH, MapannenbHble Npamas U NAockocTb. Onpeaenexue. MpusHak. CBoicTBa (c OK-01, OK-03,
NnaoCKoCTeM AoKasaTtenbcTeom). NapannenbHble naockocTn. Onpepenerme. MpusHak. CeolicTga (C OK-04 OK-07
[lOKa3aTenbCcTBOM). TeTpasap v ero anemeHTbl. [lapannenenvnes v ero sn1eMeHTbI. '
CBoiCTBa NPOTMBONONOXKHbLIX FPAHEN U AMaroHaneln napaanenenunesa. 1IKk2.3
MocTpoeHune cevyeHni. PelwieHne 3agau.
Tema 2.3. OcHoBHOe coiep:kaHMe Y4eOHOT0 MaTepHuaa 2
MNepneHANKYNSPHOCTb KomMmOuHnupoBanHoe 3aHsiTHE
NPAMbIX, NPAMOWN U MepneHAuKyAApHbIe Npamble. MNapannenbHblie NpAMble, NepneHANKYNAPHbIE K MOCKOCTH.
NJI0CKOCTK, NIIOCKOCTENH MpW3HaK nepneHagMKyASaPHOCTU NPAMON M NNOCKOCTU. [loKasaTenbCcTBo. MepneHamKkynsp u
HaKMoHHasA. MepneHANKYAAPHbIE NAOCKOCTU. NPU3HAK NepneHaNKYNAPHOCTM NAOCKOCTEN.
JokasaTenbcTBo. PaccToaHMA B MpOCTpaHCTBE
OcHOBHOe cojlep:kaHNe Y4eOHOro MaTepuasa 4
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Tema 2.4. Teopema o

KOMﬁl/IHl/IPOBaHHOQ 3aHATHEC

Tpex Teopema o Tpex nepneHanKyAApax. JoKasaTenbcTso. Yron mexay npamoit U NA0CKOCTbIO.
nepneHanKynapax Yron mexay naockoctamu
Tema 2.5. IIpodeccnonanbHO-OPUEHTUPOBAHHOE cojep:KaHue (conepikanue 4
Mapannenshole, NPHUKJIAJHOTO MOLYJIsI)
NepneHaAnKyNapHble, | [[pakTHyeckoe 3aHATHE
CKpelwuBaloWwmneca Npamble | Axcpombl CTepeomeTpumu. MepneHANKYNAPHOCTb MPAMON "
NNIOCKOCTM, MApaNNenbHocTb  ABYX — MPAMBIX, nepneHANKyNApHbIX
NIOCKOCTM, NepPrneHANKYAAPHOCTb NNOCKOCTEN

Tema 2.6. OcHoBHOe cojiep:kaHNe Y4eOHOro MaTepuaia 2
PeweHue 3agau. Npamble n PacnosioxeHue NpsAMbIX U NJIOCKOCTEN B NPOCTPaHcTBe. MeprneHanKyAApHOCTb U
NNIOCKOCTM B MPOCTPaHCTBE napannenbHOCTb NPAMbIX U NaocKocTen. CKpeLimBatoLmeca npamble 1

KounTtpoasnas padora 1
Paznen 3. KoopanHaTsl 4 BEKTOPbI 16
Tema 3.1 OcHoBHOe cojiep:kaHNe Y4eOHOro MaTepuaia 4
[ekapToBbl KOOPAMHATHI B Kom0unupoBaHHoe 3aHsATHE
npoctpaHcTee. PaccTosiHme JeKkapToBbl KOOPAMHATBI B NPOCTPAHCTBE. [pocTenlune 3a4a4m B KOOPAMHATAX.
Mexay ABYMA TOYKaMW. PaccTosiHMe mexay ABYMA TOYKaMM, KOOPAMHATLI cepeanHbl OTPe3Ka
KoopauHaTtbl cepeanHbl
oTpesKa
Tema 3.2 OcHoOBHOe cojiep:kaHNe Y4eOHOro MaTepuasia 6
BeKTOpbI B NPOCTPaHCTBe. KomOunupoBanHoe 3ansiTue OK-02, OK-03,
YroN Mex 1y BEKTOpamM. BekTopbl B npocTpaHcTBe. CNOXEHUE U BblUMTAHME BEKTOPOB. YMHOMEHWE BEKTOPA Ha OK-04. OK-07
CKanApHOE Npou3BeaEHMe yncno. KomnnaHapHble BeKTopbl. CKanapHoe nponsseaeHne BeKTopos. PasnoxkeHne ’
BeKTOPOB BEKTOPa NO TPeM HEKOMMAaHapHbIM BeKTopam. KoopamHaTbl BEKTOPA, CKanapHoe ) IIK2.3

npov3BeAeHNe BEKTOPOB B KOOPAMHATAX, YIO MeXAY BEKTOPAaMU, YTON MeXAY NPSMOW U

NAIOCKOCTbIO, YION MEXAY NAOCKOCTAMMU. YPaBHEHME NAOCKOCTH.

leomeTpuyeckuit cmbicn onpegenutens 2x2
Tema 3.3 MNpakTuKo- IIpodeccnoHaILHO-OPUEHTHPOBAHHOE cojep;KaHue (conep:xkanue 4

OpPUEHTNPOBAHHbIE 3a4a4UN Ha

Koopau HATHOM NJI0CKOCTK

MPHUKJIATHOTO MOXYJIA)

HpaRTl/I‘leCKoe 3aHATHE
KoopanHaTHaa naoCKoCTb. Bbluncnenme paCCTOHHMﬁ n I'I}'IOUJ,aLI,Eﬁ Ha NJI0OCKOCTH.

KonnyecteeHHble pacyeTbl
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Tema 3.4 OcHoBHoOe cofiepkaHne y4edOHOro MaTepuaia 2

PelweHue 3agau. [eKapToBbl KOOPAMHATbI B NPOCTPAHCTBE. BeKTopbl B NpocTpaHcTBe. CAoxKeHue U 1

KoopamMHaTbl 1 BEKTOPSI BbluMTaHME BEKTOPOB. YMHOXeHNe BEKTOPa Ha uncio. KomniaHapHble BEKTOPbI.
CkanapHoe nponsseeHve BEKTOPOB. Pa3noxeHne BeKTOpa No TpeM HEKOMMNNaHaPHbIM
BekTopam. MpocTeiwme 3agaum B KoopamHatax. KoopanHaTbl BEKTOPa, paccToaHme

MEX Y TOUKaMK, KOOPAMHATbI CepeamHbl OTPE3Ka, CKanapHoe

npou13BeAeHNe BEKTOPOB B KOOPAMHATAX, Yro/ MEXK Ay BEKTOPaMM, Yroa MeXay NpamMoi
M NJIOCKOCTbIO, YTO1 MeXKAy NJ0CKOCTAMM

Koutpoabnasipadora 1
CamocrosiTesibHast padoTa
Mcnonb3oBaHMe KOOPAMHAT M BEKTOPOB MPU PELIEHNUN MATEMATUYECKUX U NPUKAALHDBIX
3aau. 2
MpoeKuma BEKTOpa Ha OCb, CBOMCTBA, AeKapToB 6asuc.
®PU3NYECKNIN CMBICA CKANIAPHOIO NPOU3BEAEHUS.
Pasnen 4. OcHoBbl TpuroHomerpun. TpuroHomerpuyeckue pyHKuMu 40
Tema 4.1 OcHOBHOE coJep:KaHNe Y4eOHOro MaTepuasia 4
TpuroHomeTpuyeckue GyHKLUN KomOuHupoBanHoe 3aHsiTHE
NPOW3BOJILHOIO YrAa, Yncna. PaguaHHasa mepa yrna. MoBOpOT TOYKM BOKPYr Havaa KoopauHat. OnpegeneHue
PaguaHHas 1 rpagycHas mepa yraa CUHYCa, KOCMHYCA, TAHFeHCa M KOoTaHreHca. 3HaKM CUHYCa, KOCMHYCA, TaHreHca U OK-01, OK-02,
KOTaHreHca rno YeTsepTAM. 3aBUCUMOCTb MeX Ay CUHYCOM, KOCUHYCOM, TAHFEHCOM U OK-03, OK-04,
KOTaHreHCOM OAHOTO M TOTO XKe yria OK-05, OK-06,
Tema 4.2 OcHOBHble OcHOBHoOE cojiep:KaHNe YUeOHOT0 MaTepHasia 4 OK-07
TPUTOHOMETpPUYECKNe KoMOuHupoBanHoe 3aHsTHE TIK2.3
TOMKAECTBA. TpuroHomeTpuyeckme ToxaecTBa. CUHYC, KOCUHYC, TAHTEHC M KOTAHTEHC Y108 oL U - Q..
DopMY bl NPUBEAEHNS dopmysibl NpuBeaEHUS
OcHOBHoOE cojiep:KaHNe Y4eOHOTr0o MaTepHasia 8
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Tema 4.3

CUMHYC, KOCMHYC,TAaHTEHC CYMMbI U
pa3HOCTM ABYX YI/10B

CUHYC 1 KOCUHYC ABOMHOTO yrna.
®opmy/ibl NONIOBUHHOTO yra

KoMOuHupoBaHHOE 3aHsATHE

Cymma 1 pasHOCTb CMHYcoB. CymMa U pa3HOCTb KOCMHYCOB. CMHYC U KOCUMHYC ABOWHOTO
yrna. ®opmyibl NONOBMHHOFO yraa. MpeobpasoBaHNA CyMMbl TOUTOHOMETPUYECKUX
bYHKUMI B nponsBeaeHNe U NPOU3BELEHNA B CYMMY. BbiparkeHne TPUroHOMETPUYECKUX
dYHKLMI Yepe3 TaHTeHC NOJIOBMHHOMO aprymeHTa. MpeobpasoBaHma NpocTenwmx
TPUTOHOMETPUYECKUX BblpaXKeEHU

Tema 4.4
®yHKUMKM, nx cBomncTBa. Cnocobbl
3a4aHuns GyHKUNI

OcHOBHOE colep:kaHne Y4eOHOr0 MaTepuasa

KoMOuHupoBaHHoe 3aHsITHE
O6nacTb onpeaeneHus U MHOXKeCTBO 3HaYeHNN GYHKLMA. YETHOCTb, HEYETHOCTD,
nepuoanyHocTb GyHKUMM. Cnocobbl 3agaHnA GyHKLMIN

Tema 4.5
TpuroHomeTpuyeckmedyHKLNM,
NX CBOMCTBA M rpadmKu

OcHoBHOE CoAepKaHue yqeﬁﬂoro MaTtepuaJia

KomOuHupoBanHoe 3aHsiTHE

O6nacTb onpeseneHns U MHOXKeCTBO 3HAYEHUN TPUTOHOMETPUYECKUX QYHKLMIA.
YETHOCTb, HEYETHOCTb, NEPUOANYHOCTb TPUTOHOMETPUYECKMX PYHKUMI. CBOMCTBA M
rpadmkM GyHKUMIM Yy = cos X, y =sin X, y =tg X, y = ctg x.

Tema 4.6
MpeobpasosaHue rpadumKos
TPUrOHOMETPUYECKUX PYHKLNI

OcHoBHOE CoAepKaHue yqeﬁﬂoro MaTtepuaJia

IpaxkTHyeckoe 3aHsITHE
C)KaTue 1 pacTarKeHue rpadUMKoB TPUFOHOMETPUYECKMX GYHKLMIA.

MpeobpasoBaHue rpadrKoOB TPUFOHOMETPUYECKMX GYHKLMI

Tema 4.7 OnucaHue
NpPown3BOACTBEHHbIX NPOLECCOB C
nomoLbto rpapuKoB GYHKLNIM

IIpodeccnonaIbHO-OPUEHTHUPOBAHHOE coJep:kaHue (conepsxkaHue

NMPUKJIATHOTO MOAYJISA)

IIpakTu4yeckoe 3aHsATHE
Mcnonb3oBaHMe CBOMCTB TPUFOHOMETPUYECKUX PYHKLMI B NpodeccMOoHanbHbIX 3a4a4ax

Tema 4.8 ObpaTHble
TPUrOHOMETPUYECKME PYHKLUN

OcHoBHOe cofepkanne y4eOHOro MaTepuasia

KoMOuHupoBanHoe 3aHsTHE

O6paTHble TpUroHomeTpulyeckune GyHKLMK. Ux cBoncTBa U rpadunKm

OcHOBHOE coep:kaHne Y4eOHOro MaTepuasa
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Tema 4.9
TpuroHomeTpUYeCKNe ypaBHEHNA U
HepaBeHCTBa

KoMOuHupoBaHHOE 3aHsATHE

YpaBHeHMe cos X = a. YpaBHeHMe sin X = a. YpaBHeHue tg x = a, ctg X = a. PeweHune
TPUTOHOMETPUYECKUX YPAaBHEHWNIA OCHOBHbIX TUMOB: NPOCTENLLNE TPUTOHOMETPUYECKNE
YPaBHEHMUA, CBOAALLMECA K KBAAPATHbLIM, pellaemble PasoXKeHNeM Ha MHOXKUTENN,
oAHopoaHble.lpocTeilune TPUroHOMETPUYECKNE HEPABEHCTBA

Tema 4.10 Cucrtembl OcHoBHoOe cojiep:kaHe Y4eOHOro MaTepuasia 2
TPUrOHOMETPUYECKUNX Kom0unupoBanHoe 3aHsiTue
ypaBHeHUK CucTembl MPOCTENLLIMX TPUTOHOMETPUYECKUX YPaBHEHNIA
Tema 4.11 OcHOBHOE coJep:KaHNe Y4eOHOro MaTepuasia
PeweHune 3a4ay. ocHOBbI MNpeobpasosaHne TPUFOHOMETPUYECKUX BblpaxkeHuit. PelueHune 1
TPUroHomMeTpun. TpUroHomeTpryecKne | TPUroHOMETPUYECKUX YPABHEHMI U HEPABEHCTB B TOM YMC/IE C UCMOb30BAHNEM CBOMCTB
$YHKUMM $YHKUMN.
KonTpoabnas padora 1
CamocrosiTesibHast padoTa
ApndmeTnyeckne aencTema Hag, yHKUMAMMU.
Komnosuuma asyx GyHKUMINA.
Paznen 5. KomnjiekcHble yucaa 8
Tema 5.1 OcHoBHOe cofepkaHne yueOHOro MaTepuasia 4
KOMRANEKCHbIE YNCha KomOunuposannoe 3ansitue OK-01,
MoHATME KoMNeKCHOro Yncaa. ConpaXKeHHbIEe KOMMAEKCHbIE YNCAa, MOAYb U OK-02
apryMeHT KOMMJIEKCHOTO YMcia. Popma 3anmcy KOMMJIEKCHOTO YMCAa (reomeTpuyeckas, oK 04'
TPUroHomeTpuyeckas, anrebpanyeckas). ApudpmetTmyeckne 4enNcTBUA C KOMMNAEKCHbIMU 05’
K-
yncaamm 0 :
K-
Tema 5.2[pumeHeHune OcHOBHOE coJep:KaHNe Y4eOHOr0 MaTepuasia 4 OK-06,
KOMMIEKCHbIX4Yncen IIpakTHyeckoe 3aHATHE IIK2.3...
BbinonHeHue pacyeToB C  MOMOLbIO KOMMIEKCHbIX yncen. [lpumepsbl
NCNOJ/Ib30BaHMA KOMMIEKCHbIX Yncen
Paznen 6. IIlpon3Bognas GpyHKINHU, ee MPUMEHeHHE 40
’ OK-01, OK-02,
OcHoBHOe coep:kaHne y4eOHOr0 MaTepHasia 2
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Tema 6.1
MoHATMe nponsBoaHON. Popmynbl K
npasuna anpdepeHUnpoBaHus

KoMOuHupoBaHHOE 3aHsATHE

OnpeaeneHune 4YNCNOBOM NOCNEA0BATENBHOCTM M cnocobbl ee 3aaaHuA. CBOKMCTBa
YMCNOBbIX NOCNeAoBaTelbHOCTEN. OnpeaeneHne npeaena NnocnesoBaTe/IbHOCTY.
BbluncneHune npenenos nocnegosatenbHocTel. Mpeaen GyHKUMM Ha GECKOHEYHOCTMU.
Mpepen GyHKLMM B TOUKe. MpupalleHne aprymeHTa. MNMpupawieHme pyHKUUKU. 3a8aum,
NPUBOAALLME K MOHATUIO NPOUN3BOAHOMN. OnpeaeneHne NPom3BOAHON. ANropuTm
OTbICKaHMA NPOU3BOAHOM

Tema 6.2
MponsBogHble CyMMbl, Pa3HOCTH
npownsseneHus, 4aCTHOro

OcHoBHOE cojiep:kaHne y4eOHOro MaTepuasia

KoMOuHupoBanHoe 3aHsITHE

®opmynbl anddepeHuymposaHma. MNpasuna andpdepeHUNpPoBaHUA

Tema 6.3

Mpoun3BogHble TPUTOHOMETPUYECKMX
$YHKUMN. Mpoun3BoaHaA CNOXKHOM
dYyHKUMM

OcHOBHOE coJep:kaHNe Y4eOHOr0 MaTepuaJia

KomOuHupoBanHoe 3aHsiTue
OnpeaeneHue cnoxKHon GyHKUMK. Mpon3BoaHAA TPUTOHOMETPUYECKMX QYHKUNIA.

MponssogHasa CNOXHON QYHKLMM

Tema 6.4

OcHoBHOE CoAepKaHue yqeﬁﬂoro MaTtepuaJia

OK-03, OK-04,
OK-05, OK-06,
OK-07
1IK2.3

lNoHATMe 0 HenpepbIBHOCTH
dYHKUMN.

MeToa nHTepsanos

KomOuHupoBanHoe 3aHsiTHE

MNMoHATMe HenpepbiBHOM GyHKLUMK. CBONCTBA HenpepbliBHOM GyHKLMN. CBA3b MeXKay
HenpepbIBHOCTbIO U AnddepeHLMPYEMOCTbIO GYHKLMK B TOUKE. AITOPUTM peLleHmns
HepaBeHCTB METOLOM MHTEPBA/IOB

Tema 6.5
FeoMeTpryecknin n PU3NYECKM CMbICA
Npon3BO4HOM

OcHoBHoOe cofepkaHne y4eOHOro MaTepHasia

KomOuHnupoBanHoe 3aHsiTHE

[eOMEeTpPMYECKMA CMbICT NPOM3BOAHOM GYHKUUM — YIT0BOM KO3 PULMEHT KacaTelbHOM
K rpaduKy GyHKUMM B TOUKe. YpaBHEHME KacaTeNbHOM K rpadumky dyHKUUKU. ANropuTm
COCTaB/IEHUA YPAaBHEHMA KacaTelbHOM K rpaduKy GyHKLMM

y=f(x)

Tema 6.6
dunsnyecknit cMbica NPoON3BOAHON B
npodeccnoHanbHbIX 3aga4ax

OcHOBHOE coep:kaHne Y4eOHOro MaTepuasa

IIpakTH4eckoe 3aHATHE

dusnyecknin (MexaHMuecknii) CMbICN NPON3BOAHON — MTHOBEHHAaA CKOPOCTb B MOMEHT
BpemeHu t: v="5'(t)

OcHoBHOE CoA€CpKaHue yqeﬁHoro MaTepua’a
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Tema 6.7
MOHOTOHHOCTb PYHKLMN.

TOYKM 3KCTpEMYMaA

KoMOuHupoBaHHOE 3aHsITHE

Bo3pacTtaHue n ybbiBaHMe yHKLMKN, COOTBETCTBME BO3pACTaHMA N yObIBaHUSA QYHKLNM
3HaKy Npoun3BoAHOM. NoHATUE NPOU3BOAHON BbICLLErO NOPSAAKA, COOTBETCTBME 3HAKA
BTOPOW NPOU3BOAHON BbINYKNOCTU (BOrHYTOCTM) PYHKLMM Ha OTpesKe. 3aaum Ha
MaKCUMYM Y MUHUMYM. MNoHATUE aCMMNTOTbI, CNOCOObI UX onpeaeneHns. AAropuTm
nccnefoBaHna GyHKLUMM U NOCTPOEHUS ee rpaduKa ¢ NomMoLbio NponssBoaHon. ApobHo-
NINHEeNHana GyHKUMA

Tema 6.8 OcHoBHoOe coiep:kaHne Y4eOHOro MaTepuasia 4
NccneposaHue dyHKUMI 1 nocTpoeHre | KoMOMHMpOBaHHOE 3aHATHE
rpadukos WccneposaHme GpyHKLMM Ha MOHOTOHHOCTb M NOCTPOEHMe rpaduKos.
Tema 6.9 Hanbosbwee u HaumeHbwee | OCHOBHOE collep:KkaHHE YUeOHOT0 MaTepuaia 2
3HayeHusa GyHKUUM KomOuHupoBanHoe 3aHsiTHE
HaxoKaeHne HanbonbLUEro M HaMMeHbLUEro 3HaYeHUI GYHKLMI, NoCTpoeHue rpadmKos
MHOTOY/IEHOB C MCNOJ/Ib30BAHMEM annapaTa MaTeEMaTUYECKOro aHaIM3a
Tema 6.10 I[IpodeccnoHaILHO-OPHEHTUPOBAHHOE cojlepIKaHue (comep:xxanue 6
HaxoxnaeHue NPHUKJIATHOTO MOXYJIs)
ONTMMabHOro pesynbraTta ¢ nomoubio | IlpakTHyeckoe 3ansitue
MPOM3BOAHON B NPAKTUYECKMX 33Aa4aX | HaumeHbluee 1 HanBobLLee 3HaYeHUe GYHKLAM
Tema 6.11 PeweHue 3agau. OcHOBHOE coiep:KaHNe YIeOHOT0 MaTepHuaja 2
MpounssogHan GyHKUNUK, ee dopmynbl M Npasuia audodepeHUNpoBaHuA. UccneaoBaHne GyHKLMIA C NOMOLLbIO 1
npMMeHeHue nponsBogHoNn. Hanbonbliee U HaMmeHbLIee 3HaYeHUA GYHKLUK
KounTtpoannas padora 1
CamocrosiTeqbHast padoTa
CocTaBuTb TecT no Teme «l1pon3BoOAHaA NOKa3aTeNbHOM, N0rapUudMUYECKON 1
cTeneHHon GyHKUMm» 4
PacueTHo-rpaduueckan paboTa no Teme «MccneaosaHmne GyHKLUMU U NOCTPOEHNE
rpapuka»
Pa3znen 7. MHOrOrpaHHMKH M TeJIa BpallleHUs! 40 OK-01, OK-02,
Tema 7.1 OcHOBHOe cojiep:kaHNe Y4eOHOro MaTepuasa 2 OK-03, OK-04,
BepLwuHbl, pebpa, rpaHu KoMOuHMpOBaHHOE 3aHATHE
MHOrorpaHHuKa MoHATWE MHOrorpaHHMKa. Ero anemeHTbl: BepLWMHbI, pebpa, rpaHu. [MaroHans. OK_%S}; (;:_06’

CeyeHue. BbII'IYKfIbIe N HEBbINMYK/IblIE MHOTOIPaHHUKNA
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Tema 7.2lMpu3sma, ee cocrtaBasaowme,
ceyeHue. Npamaa 1 NnpaBuabHan

NnpuU3Mbl

OcHoBHOe CoICpPKaHue yqeﬁﬂoro MaTtepuaJia

KomOunupoBanHoe 3ansiTue
MoHATMe npu3mbl. Ee ocHoBaHMA 1 BOKOBbIe rpaHK. BbicoTa npusmebl. Mpamas u
HaKNoHHaA npu3sma. NpasunbHasa npusma. Ee ceyeHne

Tema 7.3
Mapannenenunep, ky6. CeyeHune Kyba,
napannenenunega

OcHOBHOE coep:KaHne y4eGHOT0 MaTepuasia

KomOunupoBanHoe 3ansiTue
Mapannenenuneps, CBOMCTBa NPAMOYFO/IbHOIO Napannenenunesa, kyb. CeyeHue Kyba,
napannenenvnega

Tema 7.4 Mnupamunga, ee
COCTABAAKOLME, CEYEHME.
MpasuabHaa nupammaa.

YceyeHHada nupammaa

OcHoBHoOe cofiepkaHue y4edOHOro MaTepuaia

KomOuHupoBanHoe 3aHsiTHE
Mupamnga u ee anemeHTbl. CeyeHne nupammgpbl. MpaBuabHaa nMpamuaa.

YceveHHasa nupamumaa

Tema 7.5

OcHoBHOe cofep:kaHue y4eOHOr0 MaTepuaia

I1IK2.3

bokoBas 1 NonHaA NOBEPXHOCTb
NPU3Mbl, NMpamunabl

KomOuHupoBanHoe 3aHAITHE

Nnowaap 6OKOBOW U NOMHOM NOBEPXHOCTU NPU3Mbl, NUPammnabl

Tema 7.6
CummeTpuA B Kybe, napannenenvneae,
npusme, nupamuae

OcHoBHOE CoI€pPKaHue yqeﬁﬂoro MaTtepuaJia

KomOuHnupoBanHoe 3aHsiTHE
CMMMeTpUA OTHOCUTE/IbHO TOYKM, MPAMOM, MNOCKOCTU. CuMMeETpUA B Kybe,
napannenenunese, npusme, nupamuae

Tema 7.7
Mpurmepbl cummeTpUin B npodeccum

HpO(I)CCCHOHaJILHO-OpI/IeHTI/IPOBaHHOC CoA€EpKaHue (coglepmaﬂne

NPUKIATHOT0 MOTYJIA)

HpaKanecKoe 3aHATHE

CummeTpuA B Npupoae, apxXuTeKType, TEXHUKE, B BbITy

Tema 7.8
MpaBUAbHbIE MHOFOFPAHHUKK, UX
CBOWCTBA

OcHoBHOE CoIECpPKaHue yqeﬁnoro MaTtepuaJia

IIpakTH4eckoe 3ansITHE

NMoHATME NPaBUIBHOIO MHOTOIFPaHHMKa. CeolicTBa NpaBnUIbHbIX MHOTOIPaHHUKOB

Tema 7.9 UnnuHap, ero
cocTasnsAwwme. CeyeHme unanHApa

OcHoBHOE Co€epiKaHue yqeﬁﬂoro MaTtepuaJia

Kom0uHupoBaHHoOe 3aHATHE
UnamHap v ero anemeHTbl. CeyeHne umnmHapa (napannenbHoe 0CHOBaHWMIO U OCK).
PasBepTKa umaMHApa
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Tema 7.10 KoHyc, ero
cocTasnAwwme. CeyeHne KOHyca

IpodeccnonanbHO-OpeHTHPOBAHHOE cojlep:kaHue (conepxanue

NPUKJIATHOT0 MOAYJIAA)

KoMOuHMpoOBaHHOE 3aHATHE
KoHyc 1 ero anemeHTbl. CeueHune KoHyca (MapansienibHoe OCHOBAHMIO U

npoxogsliee Yepes BePLIMHY), KOHUYECKNe ceveHuns. Pa3BepTKa KoHyca

Tema 7.11
YceyeHHbI KOHyC. CeyeHune yceyeHHoro
KOHyca

OcHOBHOE coep:KaHue y4eGHOT0 MaTepuasia

KomOunupoBanHoe 3ansiTue

YceueHHbI KoHyc. Ero obpasytoLas 1 BbicoTa. CeyeHne yceueHHOro KoHyca

Tema 7.12

Wap u chepa, ux ceveHuns

OcHoBHOe coaep:kaHue y4eOHOIr0o MaTepuaia

KomMmOuHupoBanHoe 3aHsiTHE
Wap u cdepa. B3anmHoe pacnosioxkeHume cdepbl 1 nnockoctn. CeyeHune wapa, chepobl

Tema 7.13

OcHoBHOe coaep:kaHMe y4eOHOr0o MaTepuaia

MNoHATMe 06 0bbeme Tena.
OTHoweHne 06bemoB NOA06HbIX TeN

KomOuHnupoBanHoe 3aHsiTHe
MoHsATHe 06 o6beme Tena. O6bem Kyba 1 NpamoyronbHoro napannenenunena. O6bLem
npu3mbl U uuaMHapa. OTHoweHMe 06beMOB NOA06HbIX TeN.

reOMETpMHeCKMVI CMbICh onpegenntena 3-ro nopAagKa

Tema 7.14
O6bembl 1 NAOLWAAN NOBEPXHOCTEN TeN

OcHoBHOe coiep:kaHMe YIeOHOI0 MaTepHuaa

KoMOuHupoBaHHOE 3aHATHE

O6bembl NMpammabl U KoHyca. Ob6bem Wwapa. MNaowaam noBepxHocTen Ten

Tema 7.15 KombuHauum
MHOTOrPaHHWKOB U1 TeN BpaLLeHUs

OcHoBHOE CoIECpPKaHue yqeﬁnoro MaTtepuaJia

IIpakTH4yeckoe 3aHsATHE

KombuHauum reomeTpmyeckux ten

Tema 7.16leomeTpuyeckme
KOMOBMHaLMM Ha NpaKTuKe

OcHoBHOE CoIECpPKaHue yqeﬁnoro MaTtepuaJia

HpaKanecKoe 3aHATHE

Ucnonb3osaHne KOM6MH8LI,MV1 MHOrorpaHHMKOB U Ten BpalleHnA B
NMPAKTUKOOPUEHTUPOBAHHbIX 3a4a4ax

Tema 7.17 PeweHue 3a0au.
MHororpaHH1KM 1 Tena BpaLleHua

OcHoBHOE CoI€CpKaHue yqeﬁﬂoro MaTtepuaJia

O6bembl U naowaam noBepxHOCTU MHOToOrpaHHMKOB U TeN BpaLlLeHUA

KonTpoabHas padora
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CamocTrosiTeibHas padoTa
MpaBuAbHbIE U NOAYNPaBU/IbHbIE MHOTOTPaHHUKMU.

KoHunuyeckne ceyeHuns 1 UX NpUMEHEHUA B TEXHUKE.
O6béMm Tena, 0b6pasoBaHHONO BpaleHuem Bokpyr ocn OX, BoKpyr ocn OY

KPMBOAUHENHOM Tpaneuuu.

Maowasb NOBEPXHOCTU BPaLLEHUA.

Pa3nen 8. IlepooOpasnas pyHKINH, ee NPUMEHEHHE 12

Tema 8.1 OcHoBHOE coaepkanue y4eOHOro MaTepuala 2 OK-01, OK-02,

MepsoobpaszHaa dyHKLMK. NpaBmna KoMOuHMpoOBaHHOE 3aHATHE OK-03, OK-04,

HaXoXKaeHWA NepBoobpasHbIX 3agava 0 BOCCTAHOB/IEHMM 3aKOHA ABUKEHMUSA MO U3BECTHOM CKOPOCTU. MoHATHE OK-05. OK-06
WHTerpuposaHua. O3HaKOMIEHWE C MOHATUEM MHTErpaaa U NnepBoobpasHom ans ’ ’
dyHKUMK y=f(x). PeweHne 3aaay Ha cBA3b NepBOObpPasHON 1 ee NPOU3BOAHON, OK-07
BblYMC/IEHME NepBOO6Pa3HON Ans AaHHOM yHKUMKN. Tabamua dopmyn ans 1IK2.3
HaxoXAeHna nepBoobpasHbIx. M3yyeHWe npaBmaa BblUMCAEHMA NepBOOBPaA3HON

Tema 8.2 OcHoBHOe coiep:kaHMe Y4eOHOI0 MaTepHaIa 2

Mnowasb KPMBOAMHENHOM TPaneuuu. Kom0nHupoBaHHOE 3aHATHE

®opmyna HotoToHa-/lelibHuua 3aaun, npuBoAsALLME K MOHATUIO ONPEeAENEHHOTO MHTErpana — O BbIYUCIEHUM
naowWaam KpMBOAMHEMHOW Tpaneuym, o NnepemMeLLeHnn Toukn. NMoHsTue
onpesenéHHoro nHTerpana. FreomeTpmnyeckunii u GuUsnYecKkmin cMmbolicn
onpeaeneHHoro nHterpana. Popmyna HotoToHa-/lenbHMLA

Tema 8.3 OcHoOBHOe coiep:KaHNe Y4eOHOT0 MaTepuajia 1

HeonpeaeneHHbI U onpeaeneHHbIin KoMOuHupoBaHHOE 3aHATHE

NHTErpans MoHATME HeonpeaeNeHHOro nHTerpana

Tema 8.4 MNoHATne 06 OcHoBHOe coiep:kaHMe YIeOHOI0 MaTepHuaa 1

onpeaeneHHoOM UHTerpase Kak KoM0OnHMpoBaHHOE 3aHATHE

naowaan leomeTpuyeckuii CMbIC/ onpeaeneHHOro MHTerpana

KPMBOJIMHENHOM Tpaneuun

Tema 8.5 OnpeaeneHHbli UHTErpan B IIpodeccnonanbHO-OPUEHTUPOBAHHOE colep:kanue (conepsxkanue 4

HKU3HU

NPHUKJIAJTHOT0 MOYJI)
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HpaRTl/I‘leCKOQ 3aHATHC

FeomeTpuyeckmi CMbICN onpeaesnieHHOro uHTerpana. dopmyna
HbloToHa/lelbHMLa. PelwleHne 33434 Ha NPUMEHEHME UHTErpana ans
BblUMCNEHMA GU3NYECKUX BEIMUNH U NaoLLAAeN

Tema 8.6 OcHoBHOe cojiep:kaHNe Yy4eOHOro MaTepuaia 2
PeweHune 3agau. MNepBoobpasHaa ¢pyHKLMK. MpaBuaa HaxoxaeHMA nepBoobpasHbix. Ee npumeHeHue 1
MNepBoobpasHas GyHKUUK, ee Kountpoasnas padora 1
npumMeHeHue
Pa3nen 9. Crenenu u kopuu. CrenenHas GpyHKuus 18
Tema 9.1 OcHoBHOe coiep:kaHMe Y4eOHOI0 MaTepHaIa 4
CteneHHasa pyHKUUA, ee CBOMCTBA KomMmOuHupoBanHoe 3aHsiTHE N
= V&
MoHATNE KOPHA N-OM1 CTENEHU U3 AeNCTBUTENIbHOrO Yncna. PyHKUnm Yux OK-01, OK-02,
cBolicTBa n rpaduKkn. CBOMCTBA KOPHA N-OM CTeNeHu OK-03, OK-04,
Tema 9.2 MNpeobpazosaHue BbipaxkeHnn | OCHOBHOE coepkaHue Y4eOHOr0 MaTepuasa 4 OK-05, OK-07
C KOPHAMW N-OM CTeneHu KomOuHupoBanHoe 3aHsITHE
MpeobpazoBaHue UppaLMOHaAbHbIX BblPAXKEHUI
Tema 9.3 OcHoOBHOe cojiep:kaHNe Y4eOHOro MaTepuaia 2
CsoicTBa cTeneHu ¢ pauuoHanbHbim 1 | KoMOMHMpoOBaHHOE 3aHATHE
OeNCTBUTE/IbHBIM MOKasaTenamm MoHATUe cTeneHu ¢ NtobbIM paLMOoHanbHbIM NoKasaTenem. CTeneHHble GyHKLMK, UX
CBOWCTBA U rpadukn
Tema 9.4 PelueHne nppaLoHanbHbix OcHoOBHOe cojiep:kaHNe Y4eOHOro MaTepuaia 6
YPaBHEHWUI N HEPABEHCTB KomOuHnupoBanHoe 3aHsiTHE
PaBHOCUNBHOCTb MPPALIMOHANbHBIX YPAaBHEHWUI U HepaBeHCTB. MeToAbl UX peLleHus.
PeleHre MppaLmMOHanbHbIX ypaBHEHU U HEPABEHCTB
Tema 9.5 OcHoOBHOe coep:kaHNe Yy4eOHOr0 MaTepuasia 2
CreneHu 1 KOpHW. OnpepaeneHune cteneHHoM dyHKLUMK. Mcnonb3oBaHMe ee CBOMCTB NpU peLleHnm 1
CTeneHHas GpyHKLMA YpPaBHEHUI 1 HEpaBEHCTB
KouTposabHas padota 1
Paznen 10. IlokazatenbHast GyHKIHSA 16
OK-01, OK-02,
OcHOBHOe cojiep:kaHNe Y4eOHOro MaTepuasa 4
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KoMOuHMpOBaHHOE 3aHATHE OK-03, OK-04,

T 101 CTeneHb C NPOM3BOJIbHBIM AENCTBUTENbHbLIM NoKa3satenem. OnpeaeneHue OK-05, OK-07
ema 10. o o
. nokasaTenbHOM GyHKLMMU, ee CBOMCTBA U rpadumK. 3HAKOMCTBO C MPUMEHEHMEM

MNMoKkasaTtenbHan ¢yHKLMA, ee CBONCTBA N .

nokasaTtenbHOM GyHKLMU. PelieHne noKasaTeNbHbIX YpaBHEHUI

dYHKLUMOHanbHOrpadpMyeckum mMetToLom
Tema 10.2 OcHoOBHOe coiep:kaHMe YIeOHOT0 MaTepuasa 6
PelweHune nokasaTenbHbIX ypaBHeHW U | [IpakTHYecKoe 3aHsITHE
HepaBeHCTB PelweHune nokasaTeNbHbIX ypaBHEHWN METOL0M YPaBHUBAHMUA MOKasaTesnel, MeToom

BBEZEHNA HOBOW NepemeHHON, PyHKLMOHANbHO-Tpadn4ecKMm MeTo40M.

PelweHne nokasaTeNbHbIX HEPABEHCTB
Tema 10.3 OcHoBHOe coiep:kaHMe Y4eOHOI0 MaTepHaIa 4
CucTeMbl NMOKa3aTe ibHbIX YyPpaBHEHWUM KomMmOuHupoBanHoe 3aHsTHE

PelweHune cuctem nokasaTesibHbIX ypaBHEHUM
Tema 10.4 PeweHune 3agay. OcHoBHOe coiep:kaHMe Y4eOHOI0 MaTepHaIa 2
NoKka3aTenbHas q)yHKU‘Mﬂ PeweHune noKasaTesbHbIX ypaBHeHVIVI MeTo40M YpaBHMBAHUA rnokasartenen u MmeToaom 1

BBEZEHMA HOBOM NepemMeHHON. PelleHne NoKasaTe/IbHbIX HEPABEHCTB

Kourpoasnas pagora 1
Paznen 11. Jlorapudmel. Jlorapudpmudeckass pyHkuust 28 OK-01, OK-02,
Tema 11.1 | OcHoBHOe cofep:kaHMe Yy4eOHOr0 MaTepuasia 4 OK-03, OK-04,
Norapudm umcna. ecatuuHbIi 1 KoMOuHMpoBaHHOE 3aHATHE OK-05, OK-07
HaTypaslbHbIA lorapudMmbl, 4MCno e Norapudm uncna. [ecATUUHbIN U HaTypanbHbIN 10rapudMbl, YUCIO e 1IK2.3
Tema 11.2 OcHoBHOe coiep:kaHMe YIeOHOI0 MaTepHuaa 6
CsoictBa norapmudpmos. Onepauma KomOuHnupoBanHoe 3aHsITHE
norapuommposaHma CsoitctBa Norapudmos. Onepauus NorapudmmpoBaHus.
Tema 11.3 Nlorapudpmmyeckan ¢pyHKuma, | OCHOBHOE colepkaHue Y4eOHOro MaTepuasa 4
ee CBOWCTBA KomOnnupoBaHHoe 3aHATHE

Norapudmmnueckan GyHKUUA 1 ee CBOICTBA

OcHoBHOe coiep:kaHMe YIeOHOT0 MaTepHuaa 6
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Tema 11.4Pewenne
NorapudmMmMYecKknx ypaBHEHUN U
HEepaBeHCTB

KoMOuHMpOBaHHOE 3aHATHE
MoHATWe norapndmmnyeckoro ypasHeHuaA. Onepayma noTeHUMpPoBaHMA. TPU OCHOBHbIX

MeToZa peLleHnn Norapnemmnyeckmx ypaBHeHnn: GyHKLMOHaNbHO-TPadUYecKuii,
MeToZ, NOTEHUMPOBaHUA, METOZ BBeAEHMUA HOBOW NepemMeHHOM.

Norapndmmyeckne HepaseHcTBa

Tema 11.5Cucrembl OcHoBHOe coiep:kaHNe Yy4eOHOro MaTepuaia 2
norapudmmyecknx ypaBHeHUM KomOunupoBanHoe 3ansiTue
Anroputm pelueHna cucTembl ypaBHeHWA. PaBHOCUABHOCTb N0rapuPmnyecKmnx
ypaBHEHWI N HepaBeHCTB
Tema 11.6 IIpodeccnonabHO-OPHEHTHPOBAHHOE colep:xaHue (copep:xkanue 4
Norapudmbl B npupoae 1 TexHnKe NPUKIAXHOTO MOY.Is1)
IIpakTH4Yeckoe 3aHATHE
MpumeHeHne  norapuédma. Norapudmmnueckasn cnupanb B npupoge. Ee
MaTemMaTUyecKkmne CBOMCTBA
Tema 11.7PeleHne 3agau. OcHoBHOe coiep:kaHMe YIeOHOT0 MaTepuasa 2
Norapudmbl.Slorapudmmyeckas Norapndmmyeckan dyHKLMA. PeweHwne npocTenwmnx 1
GYHKLMA norapndmmnyecKknx ypasHeHUN
KounTtpoannas padora 1
CamocTtosiTeqbHast padoTa 4
MpunoxeHna norapudmos
MprMmepbl PasNnyYHbIX MPOLLECCOB, OMMUCbIBAEMbIX C MOMOLLIbIO NOKa3aTe/IbHbIX U
norapnomuyeckmnx GyHKLmUM
Pa3nen 12. MHoxkecTBa. DjieMeHThI TeopuM rpagos 10
Tema 12.1MHoxecTBa OcHoBHOe coiep:kaHMe YIeOHOI0 MaTepHuaa 2
KomOunupoBanHoe 3aHsiTHE
MoHATMe MHOKecTBa. MogMHOKecTBO. OnepaLyumn ¢ MHOXKeCcTBamm
Tema 12.2 IIpodeccnonabLHO-OPHEHTHPOBAHHOE coJepKaHue (conep:xanue 2

Onepau,mw C MHOXXeCTBaMM

TPUKJIAHOTO MOIYJI1)

HpaRaneCRoe 3aHATHE

Onepau,MM C MHOXecTBamu. PewweHune NPpUKAaaHbIX 3a4a4

37



Tema 12.3Tpadel OcHoBHoOe coiep:kaHNe YUeOHOT0 MaTepuaja 4
IIpakTH4yeckoe 3aHATHE
MoHaTue rpada. CBAsHbIN rpad, fAepeBo, UMK rpad Ha NNOCKOCTH
Tema 12.4 OcHoBHOe cojiep:kaHNe Yy4eOHOro MaTepuasia 2
PeweHue 3agau. Onepaunn ¢ MHoXecTBaMu. OnncaHue peanbHbIX CUTYaLUil C MOMOLLbIO MHOXKECTB. 1
MHosecTBa, Npadbl M nx npumeHeHne | MpumeHeHMe rpadoB K pelleHnto 3a4a4
Koutpoannasi padora 1
Pasznen 13. DiieMeHTbl KOMOMHATOPUKH, CTATHCTUKH U TEOPHHU BEPOSITHOCTEH 24
Tema 13.1 OcHoBHOe coiep:kaHMe YIeOHOT0 MaTepuasa 4
OCHOBHblE NOHATUA KOMBUHATOPUKHM KomOuHupoBanHoe 3aHsITHE
MepecTaHOBKM, pasmeLLeHUA, CoHeTaHuA.
Tema 13.2 OcHoBHOe coiep:kaHNe Y4eOHOT0 MaTepHuaIa 4
CobbiTMe, BEpOATHOCTb CObObITHA. KomOuHupoBanHoe 3aHsiTHE OK-01, OK-02,
CnoxeHune 1 yMmHosKeHne BeposaTHocTel | COBMECTHbIe M HECOBMECTHble cOBbITUA. TeopemMbl 0 BEPOATHOCTU CyMMbl COBBITUNA. OK-03, OK-04,
YcnoBHaA BEPOATHOCTb. 3aBMCUMblE U HE3aBUCUMbIe cOBbITUA. TeopeMbl O BEPOATHOCTU OK-05. OK-07
npounsseaeHnsa cobbITUN. ’
Tema 13.3BepoATHOCTb B IIpodeccnonaibLHO-OpEeHTHPOBAHHOE coJep:kanue (conep:xkanue 4 11K2.3
npodeccnoHanbHbIX NPHKIATHOTO MOXYJs)
3afa4ax I[MpakTHYeckoe 3aHITHE
OTHOCUTENbHaA YacToTa cobbITUA, CBOMCTBO ee yCcToMYMBocTU. CTaTUCTUYECKoe
onpegeneHune BepoAaTHOCTU. OLleHKa BEPOATHOCTU COBbITUA
Tema 13.4 OcHoOBHOe cojiep:kaHNe Y4eOHOro MaTepuaia 2
[WcKkpeTHas cnyyvariHaa BeIMYMHA, KoMOuHMpoBaHHOE 3aHATHE
3aKOH ee pacnpegeneHua Buapl cnyyaliHbix BennmumH. OnpeaeneHune AUCKPETHOMN CayYaliHOM BeIMUYMHBI. 3aKOH
pacnpefeneHns ANCKPETHOM Cy4YainHOoM BeNNYMHbI. Ee YNCNoBble XapaKTepUCTUKM
Tema 13.5 OcHOBHOe cojiep:kaHNe Y4eOHOro MaTepuasa 4
3afaum MaTemaTUUeCKOM CTaTUCTUKM KoMOMHHPOBAaHHOE 3aHSITHE
BapunauunoHHbIN pag. MNonwroH yacToT u rmcTorpamma.
CTaTUCTUYECKME XapaKTePUCTUKM pAaaa HabaoaaemMblix AaHHbIX
Tema 13.6 IIpodeccnonaLHO-OPHEHTUPOBAHHOE coJepKaHue (conep:xanue 4

TPUKJIAJHOT0 MOYJI5)
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CocrtasieHune Tabanu, U AgMarpamm Ha
npakTuKke

IIpakTH4Yeckoe 3aHsATHE
MepBuyHaa ob6paboTKa CTaTUCTUYECKUX AaHHbIX. [paduyeckoe nx npeacraBaeHue.

HaxoxaeHune cpefHUX XapaKTePUCTMK, HabatoaaembIx AaHHbIX

Tema 13.7 PeweHue 3agau. OcHoBHOe cojiep:kaHNe Yy4eOHOr0o MaTepuaia 2
SnemeHTbl KOMBMHATOPUKMK, 3nemeHTbl KOMBMHATOPUKK. CobbITUE, BEPOATHOCTL COBLITUA. CNOMKEHUE N YMHOXKEHUE 1
CTAaTUCTUKN U TEOpUn BEpPOATHOCTEN
BEPOATHOCTEW KonTtpoasnas padora 1
CamocTtosiTeqbHast paboTa 4
Cxembl BepHynAn NOBTOPHBIX UCMbITAHUIA.
CpefiHMe 3Ha4YeHMA U UX NPUMEHEHWE B CTAaTUCTUKeE.
Pa3znen 14. YpaBHeHUsi U HEPaBEeHCTBA 22
Tema 14.1 PaBHOCUABbHOCTb ypaBHeHui | OCHOBHOe collep:kaHue Y4eOHOr0 MaTepraJia 4
N HepaseHCTB. O6wmemeToabl pewenmnsa | KomOnnupoBaHHoe 3aHsATHE
PaBHOCKMABLHOCTb YpaBHEHW M HepaBeHCTB. OnpeaeneHna. OCHOBHble TeOpeMbI
PaBHOCWUIbHbIX Nepexoaax B ypaBHEHUAX U HepaBeHcTBax. ObLime meToabl peleHus OK-01, OK-02,
YpaBHEHUI: Nepexos, OT paBeHCTBa GYHKLUMIM K paBeHCTBY apryMeHToB A4 OK-03, OK-04,
MOHOTOHHbIX GYHKLMI, METO, Pa3/IOXKEHNA HA MHOXUTENN, MeTOS, BBeAEHNA HOBOWM i 06
nepemeHHon, GyHKUNOHANbHO-TPAPUUIECKMA METOL, OR-05, OK-06,
Tema 14.2 OcHoBHOe coiep:kaHMe Y4eOHOT0 MaTepHaIa 2 OK-07
Ipadmueckunit metom pelleHma KoMOuHMpoBaHHOE 3aHATHE IIK2.3
YpaBHeEHUI, HEpaBEHCTB O6uwme meToapl pelleHns HepaBEeHCTB: NePexXos 0T CPaBHEHWUA 3HAYEHUIN GYHKUMIA K
CPaBHEHWIO 3HAYEHWI1 aPryMEHTOB A1 MOHOTOHHbIX GYHKLMIA, METOA MHTEPBAsIOB,
byHKUMOHanbHO-rpaduuecknin meton,. MNpaduyecknii MeToa pelleHna ypaBHEHUN U
HepaBeHCTB
Tema 14.3 OcHoBHOe coiep:kaHMe YIeOHOI0 MaTepHuaIa 2
YpaBHeHUA 1 HepaseHcTBa ¢ moaynem | KomOumHupoBaHHOe 3aHsITHE
OnpeaeneHne mogyna. PackpbiTve moaynsa no onpeaeneHuto. NpocTteilune ypaBHeHUA
W HepaBeHCTBa ¢ moaynem. MpMMeHeHMe PaBHOCU/IbHBIX NEPEXOLOB B ONpeesieHHbIX
TUNax ypaBHEHWU U HEPaBEHCTB C Moayiem
Tema 14.4 OcHoBHOe coiep:kaHMe Y4eOHOT0 MaTepHaIa 4
YpaBHeHUA 1 HEPABEHCTBA C KomOnnupoBaHHoOe 3aHsATHE
napametpamu 3HaKOMCTBO C NapameTpoM. pocTeiiLne ypaBHEHWA 1 HepaBEHCTBA C NapameTpoM

39



Tema 14.5 ITpodeccnoHaATIbHO-OPUEHTUPOBAHHOE colaep:kaHue (conepkanue 8
CocTaBneHue u pelieHne NPHKIATHOTO MOY.Is1)
npodeccnoHanbHbIX 33434 C MOMOLLbIO IpakTHYecKoe 3aHsTHE
YPaBHEHW
PelweHune TekcToBbIX 33434 NPodeccMoHaNbHOTo CoAepKaHUA
Tema 14.6 PeweHune 3agau. OcHoBHOe cojiep:kaHNe Yy4eOHOro MaTepuasia 2
YpaBHEHUA U HEPABEHCTBA IIpakTH4yeckoe 3aHsTHE
Obuwme meToabl peweHnsa ypaBHEHWUA. YpaBHEHMA U HEPABEHCTBA C MOAYEM U C
napameTpamu
KoncyabTanus 2
IIpomexxyTounas arrecranus (JK3amMeH) 6
Bcero: 340
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3. YCJIOBUA PEAJTU3ALIAHN PABOYEW ITPOT'PAMMBI
YYEBHOU JUCIHIUIIJIMHBI

3.1. TpeOoBaHusI K MHHHMAJIBHOMY MATEPHAILHO-TEXHHYECKOMY
o0ecrne4eHn 1o

Peanuzanus y4eOHOro mnpenMera OCYHIECTBISIETCS C MCIOJIb30BAHUEM
MaTepHaIbHO TEXHUYECKON 0a3bl TexHMKyma, OOecreduBaromeld MpoBEICHUE
BCEX BUJIOB yUYE€OHBIX 3aHITHI U HAYYHO-UCCIIEI0BATEIBCKOM U CAMOCTOSITEIbHON
paboTel oOydaromuxcsa. CrenualibHble MOMEIIECHUS MPEICTABISAIOT CcOOOM
y4eOHbIE ayJIUTOPUM I NPOBEIEHUS BCEX BHUAOB 3aHATHI, TPYNIOBBIX W
WHIUBUYAIbHBIX KOHCYJbTAllU, TEKYIIEro KOHTPOJS U MPOMEKYTOUHOMH
arrecrauuu. llomemeHuss Ay caMOCTOATENbHOM pabOThl  00yYaroIIMXCs
OCHAILIEHB! KOMITBIOTEPHON TEXHUKOW C BO3MOXXHOCTBIO ITOAKIKOYEHUS K CETH
"UntepHer" u oOecreyeHWeM JIOCTyla B JJIEKTPOHHYIO HUH(POPMAIMOHHO-
oOpazoBarenpHyt0 cpeay TexHukyma. Bce mnoMemeHuss yKOMILIEKTOBAaHbI
CHEUATN3UPOBAHHON MEOEIbIO U OCHAILEHBI MYJIbTUMEIUMHBIM 000PYAOBaHUEM
cnenoOopynoBanueM  (MHGOPMAMOHHO-TEIEKOMMYHUKAILIMOHHBIM,  HMHBIM
KOMIBIOTEPHBIM), JIOCTYIOM K HH(pOPMAIMOHHO-TIOUCKOBBIM, CIIPaBOYHO-
IIPABOBBIM CHUCTEMaM, 3JIEKTPOHHBIM OMOJIMOTEUHBIM cHCTEMaM, 0a3aM JIaHHBIX
NEHCTBYIOLIETO  3aKOHOJATENbCTBA, MHBIM  HHQOPMAIMOHHBIM  pecypcam,
CIIy>KalllUMU ISl TIpeicTaBiIeHUs] yueOHOM MH(popManny OONbLION ayIuTOpUU.
Jlnst mpoBeAeHUS 3aHATUHM JIEKIIMOHHOTO TUIA — MPE3eHTAllMU U Ipyrue yuyeOHo-
HarJsaHbIe TOcoOUs, 00ecreurBaroIIe TEMAaTHYECKHE UILTIOCTPALIH.

3.2. UadopmanmornHoe obecrieueHre 00yIeHus

3.2.1. OcHOBHBIE IJIEKTPOHHbIC U31AHUS

1. boecomonos, H. B. Anrebpa n Hayana aHaiau3a[ QJIeKTPOHHBIN pecypc]
'ydeOHOE mocoOue Ui CpeaHero  IpodeCcCHOHAIbHOrO  oOpa3oBaHUs/
H.B.boromonoB. — Mocksa :H3natensctBo HOpaiit, 2021. — 240 c. — Pexum
nocryma::https://urait.ru/bcode/469825(nara odparmenus: 04.10.2023).

2. bozomonos, H. B. T'eomerpusi[DneKkTpoHHBIA pecypc] :yueOHoe
nocobue nyis cpeaHero npodeccuoHanbHoro oopaszosanusi/ H.B.boromosnoB. —
MockBa: UsparensctBo IOpaiit, 2023. — 108 c. — Pexxum nocryma: URL:
https://urait.ru/bcode/511955(mata oopamenwus: 04.10.2023). 3.5oeomonos, H. B.
Marematuka. 3amaun ¢ pemieHusAMH: B 2 4. YacTe 2[DJEKTpOHHBIN pecypc]
'yaeOHOEe TMocobue s cpeaHero mpodeccroHalibHOro oOpa3oBanus [/
H.B.boromonoB. — 2-e¢ usn., ucmp. u non. — Mocksa: U3narensctBo IOpaiit,



https://urait.ru/bcode/469825
https://urait.ru/bcode/511955

2021. — 320 c. — Pexxum mocryna:https://urait.ru/bcode/470791(nara oOpareHus:
04.10.2023).

4. boecomonos, H. B. TlpakTuueckue 3aHSATHS MO MaTeMaTHKe: B 2 4.
Yacte 1 [DOnexktpoHHBI pecypc] : ydeOHOe mocoOue sl CpeaHero
npodeccuonansHoro odpasosanus / H.B.boromonos. — 11-e u3a., nepepad. u

non. — MockBa: MzparensctBo [Opabit, 2021. — 326 c¢. — Pexum
nocryna:https://urait.ru/bcode/470650(nara obpamenus: 04.10.2023).

5. bocomonos, H. B. TlpakThueckue 3aHATHUS MO MaTeMaTHKE: B 2 4.
Yacte 2 [DOnexkTpoHHBI pecypc] : ydyeOHOe mocoOue sl  CpeaHEero
npodeccuonansHoro odpaszoanus / H.B.boromonos. — 11-e uzn., nepepad. u
non. — Mocksa: MznarensctBo FOpaiit, 2023. — 251 c¢. — Pexum pocryma:
https://urait.ru/bcode/512669(nara obpamenus: 04.10.2023).

3.2.2. JlonoJIHUTEIbHbI€ HCTOYHUKH

1. boromonos H. B. T'eomerpusi [DnexTpoHHBIM pecypc] : YueOHoe
noco6wue misa CIIO. -

Mocksa:  FOpaiit, 2021. - 108 c¢. — Pexum  poctyma:
https://urait.ru/bcode/469826

2. I'yces B. A., KoxyxoB M. b. I'eomerpust [DJIEKTpOHHBIA pecypc]
:YueOHoe nocodue

s CIIO. - Mocksa: HOpaiit, 2021. — 280 c. — Pexum pocryma:
https://urait.ru/bcode/474920

3. Kpemep H. L., KoncrantnnoBa O. I'. MaremaTuka uisi KOJUIEIKEN

[DnexTpoHHBIN pecypc] : Yuednoe nocodue mis CIIO. - Mocksa: FOpaiit, 2021. -
346 c. — Pexxum moctyma:
https://urait.ru/bcode/469282

4. Kyuep T. II. Marematuka. TecTsl [DneKTpoHHBIN pecypc] : YueOHoe
nocooue mina CIIO. - Mocksa: Opaiit, 2021. — 541 c¢. — Pexxum pnocrtyma:
https://urait.ru/bcode/470424

5. ITormoB A. M., CotaukoB B. H. MaremaTuka 1t 5KOHOMHUCTOB. B 2 4.
Yacts 1

[DnexkTponnbIil pecypc] : Yuebnuk u mpaktukym mis CIIO. - Mocksa:
FOpaiit, 2021. - 271 c. — Pexxum poctyna: https://urait.ru/bcode/468171

6. ITormoB A. M., CotaukoB B. H. Marematuka 1t 5KOHOMHUCTOB. B 2 4.
Yactp 2

[DnexktponnbIii pecypc] : Yuebnuk u mpaktukym s CIIO. - Mockga:
FOpaiit, 2021. - 295 ¢. —


https://urait.ru/bcode/470791
https://urait.ru/bcode/470650
https://urait.ru/bcode/512669
https://urait.ru/bcode/469826
https://urait.ru/bcode/474920
https://urait.ru/bcode/469282
https://urait.ru/bcode/470424
https://urait.ru/bcode/468171

Pexxum moctyna: https://urait.ru/bcode/475198

7. [IIunauesB. C., TuxonoB A. H. Marematuka [ DneKTpOHHBIN pecypc] :
Yyebnuk u npaktukym s CITO. - Mocksa: HOpaiit, 2021. — 447 c. — Pexum
nocryma: https://urait.ru/bcode/469417

4. KOHTPO.J/Ib 1 OHEHKA PE3YJIbTATOB OCBOEHUA
YYEBHOU JUCIIUITJIMHbI

Koutposir u omeHka pe3yjabTaTOB OCBOEHHUs 0011€00pa3oBaTebHON
JUCLMIUIMHBI ~ PACKpbIBAIOTCS ~ 4Yepe3  JHWCHUIUIMHAPHBIE  PE3YJIbTAThI,
HaIpaBJIeHHBIC Ha (HOPMHUPOBAHKE OOIITUX M TPOPECCHOHATBHBIX KOMITETCHITHHA TI0
pazzienam ¥ TeMaM COJEp>KaHMs y4eOHOro Marepuarna.

Oo6mas/npodeccuoHanbHas Pa3znen/Tema Tun oeHoYHbIX
KOMTIeTeHIUS MepOonpusITHSI
OK 01. Bbibupatb cnocobbl P1,Temal1l.1,1.2,1.3M-0/c% 14,15, 1.6 TecTMpOBaHNEYCTHbIN
PELLEHNA 3aAad P2,Temb1 2.1,2.2,2.3,2.4,2.5M-0/c, 2.6 onpocMaTemarnyeckmii
npodeccrmoHanbHowm
pod P 3, Tembi 3.1, 3.2, 3.3 MN-0/c, 3.4 AVKTaHT
AeATeIbHOCTH MHAVMBMaYaNbHAR
P4, Tembl 4.1,4.2,4.3,4.4,4.5,4.6,4.7 No/c,
MPUMEHNTENTBHO K / camocToATe/IbHas
Pa3/IMYHbIM KOHTEKCTaM 48, 49, 410, 411p 5, Tembl 51, 5.2 pa60Ta
P 6, Tembl 61, 62, 63, 64, 65, 66, 6.7 H'O/C, HPEACTaBHEHVle
6.8, 6.9,6.10 M-0/c, 6.11 pesynbTaToB
P7 Temw1 7.1,7.2,7.3,7.4,75,7.6,7.7 N- NpaKTUYeCKUX
o/c,7.8,7.9,7.10 N-o/c, 7.11, 7.12, 7.13, pabot3awuTa
7.14,7.15,7.16, 7.17 TBOPHECKMX
P8, Tembl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pabot3aumra

MHANBUAYANbHbIX
P9, Temb 9.1,9.2,9.3,9.4,9.5P 10, Tembl

NpoeKToB
10.1, 10.2, 10.3, 10.4P 11, Tembl 11.1, 11.2,

KoHTponbHas
11.3M-0/c, 114, paboTtaBbinonHeHne
11.5,11.6 N-o/c, 11.7 3K3aMeHaUMOHHbIX
P12, Tembi 12.1,12.2,12.3,12.4 3afaHni
P 13, Tembi 13.1, 13.2, 13.3, 13.4, 13.5 No/c,

13.6
P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5 MNMo/c,
14.6

° [pogheccuoHaNbHOE-0pUEHMUPOBAHHOE COOePHaHUEe



https://urait.ru/bcode/475198
https://urait.ru/bcode/469417

OK 02. Ncnonb3oBaTb
COBpEeMeHHble cpeacTBa
NOMWCKa, aHanun3a u
WMHTepnpeTaunn nHeopmaumnm,
N MHGOPMALMOHHbIE
TEXHO/IOTUKM AN1A BbINOJIHEHUSA
33434 npodeccMoHanbHoOM
LeATeNbHOCTH

P1,Temal.1,1.2,1.3M-0/c,1.4,15, 1.6

P2, Temn 2.1,2.2,2.3,2.4,2.5M-0/c, 2.6

P 3, Tembl 3.1, 3.2, 3.3 N-0/c, 3.4

P4, Tembl 4.1,4.2,4.3,4.4,4.5, 4.6, 4.7 No/c,
4.8,49,4.10,4.11P5,Tembl 5.1, 5.2

P 6, Tembl 6.1,6.2,6.3, 6.4,6.5, 6.6, 6.7 N-0/C,
6.8, 6.9,6.10 M-o/c, 6.11

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

P8, Tembl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6P

9, Tembl 9.1, 9.2, 9.3, 9.4,9.5P 10,

Temsb! 10.1, 10.2, 10.3,10.4

P11, Tembl 11.1,11.2,11.3 M-0/c, 11.4,
11.5,11.6 M-o/c, 11.7

P12, Tembl 12.1,12.2, 12.3, 12.4

P 13, Tembi 13.1, 13.2,13.3, 13.4, 13.5 No/c,
13.6

P 14, Tembi 14.1, 14.2, 14.3, 14.4, 14.5 -

TecTMpoBaHUEYCTHbIN
onpocMaTtemaTUyeckuni
OVKTaHT

NHansmayanbHas
camocToATeNbHasA

paboTa
MpeacTtasneHune

pesynbTaToB
NpaKTUYECKUX
paboTt3awmTa
TBOPYECKUX
paboTt3awmTa
WMHOMBUAYANbHbIX
NpPOEeKTOB

KoHTponbHaa
paboTaBbinosHeHMe
3K3aMeHaLMOHHbIX
3a/.aHun

o/c, 14.6

OK 03. MNMnaHuposaTb 1
peann3oBbIBaTb COOBCTBEHHOE
npodeccrmoHanbHoe U
JINYHOCTHOE Pa3BUTKE,
npeanpPUHUMaTENbCKYHO
OEeATeNnbHOCTb B
npodeccmoHanbHom chepe,
MCNONb30BaTb 3HAHUA NO
$UHAHCOBOM rPAaMOTHOCTHU B
Pa3IMYHbIX }KM3HEHHbIX
CUTyaumax

P1,Temal.1,1.2,1.3M1-0/c,1.4,15,1.6
P2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 N-0/c, 2.6
P 3, Tembl 3.1, 3.2, 3.3 N-0/c, 3.4

P4,Temb 4.1,4.2,4.3,4.4,4.5,4.6,4.7 No/c,
48,4.9,4.10,4.11P5, Temnbl 5.1, 5.2

P 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 M-0o/c,
6.8,6.9,6.10 M-o/c, 6.11

P7, Tembi 7.1,7.2,7.3,7.4,7.5,7.6,7.7 -
o/c,7.8,7.9,7.10 N-o/c, 7.11,7.12, 7.13,
7.14,7.15,7.16, 7.17

P8, Tembl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Tembl 9.1,9.2,9.3,9.4,9.5

P 10, Tembl 10.1, 10.2, 10.3, 10.4P 11,
Tembl 11.1, 11.2, 11.3 N-0/c, 11.4,

11.5, 11.6 N-o/c, 11.7

P12, Temb1 12.1,12.2,12.3,12.4

P13, Tembl 13.1, 13.2, 13.3, 13.4, 13.5 MNo/c,
13.6

P 14, Tembl 14.1,14.2, 14.3, 14.4, 14.5 No/c,
14.6

TecTMpoBaHMEYCTHbIN
onpocMaremaTnyeckuii
ANKTaHT

NHanBuAayanbHas
camocTonTesIbHan

paboTa
MNpeacTtaBneHune

pesynbTaToB
NpaKTUYECKUX
paboTt3awmTa
TBOPYECKUX
paboTt3awmTa
WMHOMBUAYANbHbIX
NpPOEeKToB

KOHTponbHaA
paboTaBbinonHeHne
3K3aMeHaLUMOHHbIX
3a/laHui




OK 04. 2pdekTnBHO P1,Temal.1,1.2,1.3M-0/c,1.4,15,1.6 TecTMpoBaHNEYCTHbIN

B3aUMOAeNCTBOBATL U P2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 M-0/c, 2.6 onpocMaTemaruieckuii
a6OTaTb B KONNeKTnse n

P P 3, Tembl 3.1, 3.2, 3.3 M-0/c, 3.4 ANKTaHT

KomaHze

P4 Tembl4.1,4.2,4.3,4.4,4.5,4.6,4.7Nofc, | /HABMAYaNbHAS

camocToATe IbHanA
48,4.9,4.10,4.11P5, Tembl 5.1, 5.2

paboTa
P6, Tembi 6.1,6.2,6.3,6.4, 6.5,6.6, 6.7 M-0/C, | Mpepcrasnenme
6.8, 69, 610 I_I'O/C, 611 pesyanaTOB
P7,Temn1 7.1,7.2,7.3,7.4,7.5,7.6,7.7 N- NPaKTUYECKUX
0/c,7.8,7.9,7.10 N-o/c, 7.11, 7.12, 7.13, paboT3awmTa
7.14,7.15,7.16, 7.17 TBOPYECKUX
P8, Tembi 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pabot3awuTa

P9, Tembi 9.1,9.2,9.3,9.4,9.5 VIHANBUAYaNIBHbIX

P 10, Tembi 10.1, 10.2, 10.3, 10.4P 11,
Tembl 11.1, 11.2, 11.3 N-o/c, 11.4,

NPOEKTOoB

KoHTponbHaA
paboTtaBbinonHeHue

11.5,11.6 N-o/c, 11.7 3K3aMeHaLMOHHbIX
P12, Tembl 12.1,12.2, 12.3, 12.4 33faHui
P13, Temb1 13.1, 13.2, 13.3, 13.4, 13.5 MNo/c,
13.6
P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5 No/c,
14.6
OK 05. Ocyuiectenatb ycTHyto | P 1, Tema 1.1, 1.2, 1.3 N-o/c, 1.4,1.5, 1.6 TecTMpPOBaHNEYCTHbIN
M NUCbMEHHYIO P2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 M-0/c, 2.6 onpocMaTemaTiyeckmit
KOMMYHMKaLMIO Ha
yRVIRaL P 3, Tembi 3.1, 3.2, 3.3 M-0/c, 3.4 AVIKTaHT
rocyapCcTBEHHOM A3bIKe VHaNBayanbHan
Poccuiickoii PegepaLi ¢ P4, Tembl 4.1,4.2, 4.3, 4.4,4.5,4.6,4.7 Nojc,
Y 48.49 410 411 camocToATelbHasA
yuyeTom ocobeHHocTel O, &9, 42U, A paboTa
COLMaNbHOIO U KYNIbTYPHOTO P5, Tembl 5.1, 5.2 MNpeacTaBneHue
KOHTEeKCTa P1,Temal1,1.2,1.3M-0/c,1.4,15,1.6 pe3ynbTaToB

P2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 N-0/c, 2.6P 3,
Temsbi 3.1, 3.2, 3.3 N-0/c, 3.4




P4, Tembi 4.1,4.2,4.3,4.4,4.5,4.6,4.7 MNo/c,
4.8,4.9,4.10, 4.11

P5, Tembl 5.1,5.2
P 6, Tembl 6.1, 6.2,6.3,6.4,6.5,6.6,6.7

n-o/c, 6.8, 6.9, 6.10 MN-o/c, 6.11
P7,Temn1 7.1,7.2,7.3,7.4,7.5,7.6,7.7 M-

0/c,7.8,7.9,7.10 N-o/c, 7.11,7.12, 7.13,
7.14,7.15,7.16, 7.17
P8, Tembl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temnbl 9.1,9.2,9.3,9.4,9.5P 10,

Temsi 10.1, 10.2, 10.3, 10.4

P11, Temsbl 11.1,11.2,11.3 N-0/c, 11.4,
11.5, 11.6 N-o/c, 11.7

P12, Tembl 12.1,12.2,12.3,12.4

P 13, Tembl 13.1, 13.2, 13.3, 13.4, 13.5 No/c,
13.6

P 14, Tembl 14.1,14.2, 14.3, 14.4, 14.5 No/c,
14.6P 9, Tembi 9.1, 9.2, 9.3, 9.4,9.5P 10,Tembl
10.1,10.2,10.3,10.4

P11, Tembl 11.1, 11.2,11.3 N-0/c, 11.4,
11.5, 11.6 N-o/c, 11.7

P12, Temb1 12.1,12.2,12.3

P 13, Tembl 13.1, 13.2, 13.3, 13.4, 13.5 No/c,
13.6

P 14, Tembl 14.1, 14.2,14.3, 14.4, 14.5 No/c,
14.6

NpaKTUYeCKUX
paboT3awmTa
TBOPYECKMX
paboT3awmTa
WUHAMBUAYANbHbIX
NPOEKTOB

KoHTponbHas
paboTtaBbinonHeHue
9K3aMeHaLMOHHbIX
3a4aHun

OK 06. MpoasnaTb
rPa*KSaHCKOMNATPUOTUYECKYIHO
Nno3unumIo, AeMOHCTPMPOBATL
OCO3HAHHOE NoBeAeHMe Ha
OCHOBE TPAAULMOHHbIX
obLLevenoBeyeckmx
LEeHHOCTEeM, B TOM YnCne ¢
Y4EeTOM rapmMOHM3aLumn
MEKHaLMOHaNbHbIX U
MEXPESUTUO3HbIX
OTHOLUEHWUI, MPUMEHATb
CTaHAapThI
aHTUMKOPPYNLMOHHOIO
noseaeHuA

P1,Temal.1,1.2,1.3MN-0/c,1.4,15 1.6P6,
Tembl 6.1, 6.2,6.3,6.4,6.5,6.6,6.7

n-o/c, 6.8, 6.9, 6.10 M-o/c, 6.11

P7,Temn1 7.1,7.2,7.3,7.4,7.5,7.6,7.7 -
0/c,7.8,7.9,7.10 N-o/c, 7.11, 7.12, 7.13,
7.14,7.15,7.16, 7.17

P8, Tembl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6P 14,
Tembi 14.1, 14.2, 14.3, 14.4, 14.5 No/c, 14.6

TecTMpPOBAHNEYCTHbIN

onpocMaremaTmyeckuii

ANKTaHT

NHauBuayanbHas
camocToaTenbHan
paboTa
MNpeacrasnenue

pesynbTaToB
NpaKTUYECKUX
paboTt3awmTa
TBOPYECKMX
paboTt3awmTa
WMHOMBUAYANbHbIX
NpPOEeKToB

KOHTponbHaA
paboTaBbinonHeHne
3K3aMeHaLUMOHHbIX
3a/laHui




OK 07. CopeincrBoBaTth
COXPaHEHMIO OKpY:KatoLwe
cpepnbl, pecypcocbeperkeHuto,

P1,Temal.1,1.2,1.3M-0/c, 14,15, 1.6
P2, Tembl 2.1, 2.2,2.3,2.4,2.5M-0/c, 2.6

TecTUpPOBaHNEYCTHbIN

onpocMaremaTnyeckuii

NPUMEHSATb 3HaHUA 06 P 3, Tembi 3.1, 3.2, 3.3 M-0/c, 3.4 AVKTaHT
M3MeHEeHUM KAMMaTa, P4, Tembi 4.1,4.2,4.3,4.4,45,4.6,4.7 Nojc, |/IHAMBMAYaNbHaA
NPUHUMNLI 6eperknmMBoro 4.8,4.9,410,411P5,Tembl 5.1,5.2 camocToATebHaA
P6, Tembl 6.1,6.2,6.3,6.4,6.5,6.6, 6.7 pabora
npoun3soAcTBa, 3¢HEeKTUBHO n-o/c, 6.8, 6.9, 6.10 M-o/c, 6.11 MpeacTtaBneHune
AencTBoBaTh B Ype3BblyanHbiX | P 7, Temwl 7.1,7.2,7.3,7.4,7.5,7.6,7.7 N- pesynbLTaTos
CUTYaUMAxX 0/c,7.8,7.9,7.10 N-o/c, 7.11, 7.12, 7.13, NPaKTUYECKUX
7.14,7.15,7.16, 7.17 pabor3awmTa
P8 Tembi 8.1,8.2,8.3,84,85,86 TBOPHECKNX
paboTt3awmTa

P9, Tembl 9.1,9.2,9.3,9.4,9.5

P 10, Tembl 10.1, 10.2, 10.3, 10.4P 11,
Tembl 11.1, 11.2, 11.3 N-0/c, 11.4,
11.5,11.6 N-o/c, 11.7

P12, Tembi 12.1,12.2, 12.3, 12.4

P 13, Tembl 13.1, 13.2, 13.3, 13.4, 13.5 MNo/c,
13.6

P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5 No/c,
14.6

UHANBUNAYaANbHbIX
NPOEKTOoB

KoHTponbHaa
paboTaBbinosHeHMEe
3K3aMeHaLMOHHbIX
3a4aHumn

IIK 2.3.

P8, Tembl 8.1,8.2,8.3,8.4,8.5,8.6
P9, Tembl 9.1,9.2,9.3,9.4,9.5

P 10, Tembl 10.1, 10.2, 10.3, 10.4P 11,
Tembl 11.1,11.2, 11.3 N-0/c, 11.4,
11.5, 11.6 N-o/c, 11.7

MNpeacrasnerue
pe3ynbTaToB
NpPaKTUYECKUX
paboTt3awmTa
TBOPYECKUX
paboTt3awmTa
WMHAMBUAYANbHbIX
NpPOeKToB

KOHTponbHaA
paboTtaBbinonHeHue
3K3aMeHaLMOHHbIX
3a/,aHuin




5. Meponpusitusi, 3al/IAHUPOBAHHBbICE HA MEPHOJA peanu3aluu y4eOHOH IMCHHMIIIMHBI
COIVIACHO KAJICHAAPHOMY IJIAHY BOCIIMTATEJIBbHOM padoThl

Jara Conep:xanue H | YuacTHUKH | MecTo OtBercTBennnle | Koaner JIP
dhopmbI NPOBeJIeHUs
AeSITeJIbHOCTH
oKTsI0pb | JlenoBas urpa | 1 kype TexHukyMm, MenpHuKOBa JP 6
«[Ipumenenue f 11’;’““3 99- ayJUTOPHS T.A. JIP 7
PaBHOCHIJIBHBIX « 322 JIP 8
IIEPEX0JI0B B JP9
YpaBHEHUSX u JIP 17
HEPABEHCTBAX) JIP 18
HOs10pp | Cemmuap  «OcHoBHbIe | 1 Kype TexHuKyM, MenbHUKOBa JIP 6
METO/bI pemenus | I'pynma 39- ayIUTOPHUS TA JIP 7
JIOTapUPMHIUECKUX 113k o
YPaBHEHUI» 322 ﬁ]lz g
JIP 17
JIP 18
nexaOpp | Bupryanbhas 1 xype TexHUKyM, MenbHUKOBa JIP 6
sKkckypeust «Onucanue Ifg)glnna 99- ayAHTOPHS T.A. TP 7
MMPONU3BOJACTBCHHBIX K
IMpOo1ECCOB € MOMOUIbIO 322 HP 8
rpadukoB HyHKLIUM» JIP 9
JIP 17
JIP 18
eBpaip | Cemunap 1 kype TexHuKyM, MensHUKOBA JIP 6
P yM
«[Ipumenenue I'pynna 59- ayAHTOPHS T.A TP 7
TepBOOOPAZHBIX) 113k 327 o TP 8
JIP9
JIP 17
JIP 18
ampenb | BupryanbHas 1 xype TexHukym, MenpHuKOBa JIP 6
3Ié°Kyp°“" 1;{’%’““3 39- ayaAUTOpUS T.A. JIP 7
«UHUMMETpUA B K
Mpupoaec, apXuTEKTypE, 322 HP 8
TEXHUKE, B OBITY» JIP 9
JIP 17

JIP 18




JIucT u3MeHeHU ¥ 1ONOJTHEHUM

B pabouyio NporpaMMmy y4eOHOU TUCIUILITUHBI

I10 CIICOIHAJIBHOCTHU

(KOO U HauMeHOBaHUEe CNeYUATbHOCU)

Ne usmeHeHus, 0ama U3MeHeHUsA; HOMep CMPAHUYbI C USMEHEHUEM
Hanpumep: U3meHeHune Nel, 16.06.21 r., ctp. Ne 14

bbl/IO CTANO

........................................

..................................................

NnoONUChH HHulxluaflbl, (j)amwzuﬂ BHecuileco U3MeHeHUs

PaccmoTpeno u ogobpeno Ha 3acemanuu [TITK Ne
IIpoToxon Ne « » 20 T.
[Tpencenarens ITIK: /

noonuce  Hnuyuanel, hamunus







