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1. O0mas xapakTepucTHKa padoyeil mporpaMMsl 001e00pa3oBaTeJbHOM JUCHUIIINHBI
«MaremaTuka»

1.1. MecTto AUCHMIUIMHBI B CTPYKType mnpodeccHOHAIbHOIi 00pa3oBaTeIbHOI
nporpammsl CI10:

OOmeo0Opa3oBareibHas JAMCHUIUIMHA «Martematuka» sBISeTCs  00sA3aTeIbHOW  YacThIO
0011eo0pa3oBaTenpHOrO MUKIIA 00pa3oBaTeIbHON Mporpammel B cooTBeTcTBUU ¢ @I'OC 09.02.07
WHpopMannoHHbIE CUCTEMBI U TIPOTPAMMHUPOBAHHE

(npogheccuu/cneyuanvrocmu)

1.2. leau U nJIaHUpPyeMble Pe3yJabTAThl 0CBOCHUS IUCHUIINHBI:

1.2.1. Heap AuCHUILIHHBI

Copepxanue mporpaMMmbl  00IIe0Opa3oBaTeNbHOW  JUCHMILIUHBI — «MareMaTuka
HAIPABIICHO HA JIOCTMIKEHUE PE3YJbTATOB €€ M3yUeHHUs B COOTBeTCTBHH ¢ TpeboBanusmMu OI'OC
COO c¢ yuerom npodeccronanibHo HarpaBiennoctn @I'OC CIIO.

1.2.2. TlnaHupyemble Ppe3yJbTaThl OCBOECHHSI 001Ie00pa30BaTeIbHONW JAUCHUILUIMHBI B
coorBeTcTBHH ¢ PI'OC CIIO u Ha ocaoBe PI'OC COO
Oco0boe 3HaueHUE TUCHUIUIMHA nMeeT npu popmupoBanuu u pa3sutiu OK u I[TK



O01mme KOMIeTeH NI

Ili1anupyemble pe3yJibTaThl 00yUeHUs

O01mue

JAucuuninHapHbie

OK 01 Bei6upats criocoOsr
perieHus 3aaa4y
podhecCHOHATBLHOM
NeSTEIbHOCTH
[PUMEHHUTETBHO

K pa3IMYHBIM KOHTEKCTaM

- TOTOBHOCTb K TpPYyIdy, OCO3HAaHHE IIEHHOCTH|
MacTepCcTBa, TPYI0JI00ue;

-  TOTOBHOCTh K AaKTHBHOM JICITEILHOCTHU
TEXHOJOTMYECKOM U COLMAJIbHOW HAIIPABJICHHOCTH,
CIIOCOOHOCTD

HHUOUHUPOBATL, IINIAHUPOBATH H

CAaMOCTOSITEIILHO BBITIOJHATh TAKYIO JCATEIBHOCTD;
- UHTEpEC K pa3JInYHbIM chepam
poQeCCUOHATIBHOM I TEITLHOCTH,

OBnageHue YHHUBEPCATHLHBIMHU Y4eOHBIMH
[03HABATEIbHBIMU ACHCTBHUSIMH:

a) 0a30BBIC JTIOTUYECKHUE ICUCTBUS:

dbopmynupoBaTh 171

AKTYAJIM3UPOBATH HpO6J'I€My, paccMaTpuBaTh €€

- CaMOCTOSATCIIbHO

BCECTOPOHHE;
- yCTaHaBIUBATh CYIIECTBEHHBI MPU3HAK WIH
OCHOBaHHUsl MJI1 CPaBHEHUS, KIACCH(PHUKAIUU H
0000IICHMS,

- ONpeNeNsATh IeTu JCSITeILHOCTH, 3a1aBaTh
napaMeprl 158 KpI/ITepI/II/I UX OJOCTHUKCHUA,

- BBIABJIIATDH SaKOHOMepHOCTI/I 158 HpOTI/IBOpe‘-II/ISI B
paccMaTpUBAEMBIX SIBICHUSX;

- BHOCUTh KOPPEKTHUBHI B I€ITEILHOCTD, OIICHUBATH
COOTBETCTBUE PE3YIbTATOB LEISIM,
[PUCKHU TIOCTIEICTBUI e TENLHOCTH;

- pa3dBUBAaTh KPCATHUBHOC MBIINIJICHUC MTPHU PCIICHUU

OLICHUBATH|

PKU3HEHHBIX TTPOOIIEM
0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

-BJIaJIETh METOAAMHU JJOKA3aTENbCTB, AITOPUTMAaMU PELICHUS
3agad; yMeHue GopMyaupoBaTh ONpeAeIeHHs, aKCHOMBI U
TEOPEMBI, IPUMEHSTh UX, IPOBOJIUTH J10Ka3aTEIbHbIC
[paccyKIeHHs B XOZI€ PELICHUs 3a/ay;

- YMETb OIIEPUPOBAThH MOHATUSIMHU: CTEIIEHb YUCIIA, JOrapupm
YKcia; yMEHUE BBIOJIHATh BHIUMCIICHUE 3HAUCHUN U
peoOpa30BaHus BBIPAKEHUH CO CTENIEHAMU U Jorapudmamu,
peoOpa3oBaHus IpOOHO-pAlIMOHAIBHBIX BIPAXKEHUH;

- YMETb OIIEPUPOBATH MOHATUSAMU: PALlUOHAIIBHBIE,

M ppalMOHaIbHbIE, IOKa3aTeNIbHbIE, CTCIICHHBIE,
lorapugmMuuecKue, TPUrOHOMETPUUECKUE YPABHEHUS U
HEPaBEHCTBA, X CUCTEMBI;

- YMETb ONEPUPOBATH MOHATHAMMU: (PYHKIMS, HENPEPbIBHAS
(yHKLMSA, TPOU3BOHASL, IEPBOOOpa3HAas, ONpeAeIeHHbIH
MHTETpaJl; yMETh HAXOIUTh IIPOU3BOIAHBIE JIEMEHTAPHBIX
(YHKLIMH, UCTIOJNIB3YsI CIIPABOYHbIE MaTepHallbl; UCCIIE0BATh B
[POCTENIINX CllydasixX GyHKIMH HA MOHOTOHHOCTh, HAXOJIUTh
HanOOJIbIINE U HAMMEHbIINE 3HAYeHUs PYHKIINN; CTPOUTh
rpad¥Ku MHOTOWIEHOB C UCIIOJIb30BAHUEM arapara
MaTeMaTHYeCKOro aHalln3a; MPUMEHATh POU3BOIHYIO MPU
[PELICHNN 3a]]a4 Ha ABM)KEHUE; PellaTh PAaKTUKO-
OPUEHTHUPOBAHHBIE 3a/1a41 HAa HaWOOJIbIIINE U HAUMEHbIIINE
3HAUEHUS, HA HAXOXACHNE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMETh ONEPUPOBATH MOHATHIMHU: PallMOHANbHAs (GYHKLHS,
roka3zaTenbHast QyHKIMS, CTelleHHast (QyHKIMS,
imorapudmuydeckas pyHKINS, TPUTOHOMETPUYECKUE PYHKIINH,
oOpaTHbIE (PYHKIIMH;, YMEHUE CTPOUTH I'paKHU U3YUEHHBIX




- BIIQJICTh HaBBIKAMU y4eOHO-UCCIIE0BATEIBCKOMN 1
HpOeKTHOﬁ ACATCIIbHOCTH, HABBIKAMU PA3PCIICHU
po0Jem;

- BBIBJIEITH IMPUYUHHO-CIICACTBCHHBIC CBA3U U
AKTYyaJIM3HpOBATh 3a/1ady, BBIIBUTATh THIIOTE3y €€
pELICHHS, HAXO/IUTh apryMeHThI ISt
TOKa3aTe’lbCcTBa CBOMX YTBEPXKICHUWH, 3a/laBaTh
apaMeTpbl U KPUTEPUH PEIICHUS;

- AHAJIM3UPOBATL IIOJIYYCHHBIC B XOJC PCHICHUA
Badadynu Ppe3yJbTaTbl, KPUTHUYCCKU OLCHHUBATH HX
ITOCTOBEPHOCTh, IPOTHO3UPOBATH W3MCHEHUE B
HOBBIX YCJIOBUSX,

-- YMETh NIEPEHOCUTh 3HAHUS B NIO3HABATEIBHYIO U
MPaKTUYCCKYIO 00JIACTH KU3HEICATCIILHOCTH;
yMETh HMHTETPUPOBATh 3HAHUS W3 Pa3HBIX

[pEAMETHBIX 00J1acTel;

BbIABUI'ATh HOBBIC niaeu, npeajaraTtb

OPUTMHAJIbHBIC ITOAXOAblI U PCHICHU A,

it CITOCOOHOCTH ux UCIIOJIb30BAHMS B

[TO3HABATEJIBHON U COLMAIbHOW MPAKTHKE

(yHKINH, HCTIOB30BaTh IpaMKU MPU U3YUESHUH IIPOLIECCOB U
3aBHCUMOCTEH, IPU PELICHNH 33/1a4 U3 JPYTrUX y4eOHbIX
[IPEIMETOB M 33a[a4 U3 PEATbHOM XKU3HH; BEIpaXaTh (opMyIaMu
3aBUCHUMOCTH MEKy BETUUMHAMU;

- YMETb pPelIaTh TEKCTOBBIE 3a7ja4ll Pa3HbIX TUIIOB (B TOM UYHUCIIe
Ha [TPOLIEHTHI, JOJIHM U YacCTH, Ha IBUKEHUE, paboTy, CTOUMOCTh
TOBApOB U YCIIYT, HAJIOTH, 3a/1a4X U3 00JIaCTH YIpaBJIECHUS
ITMYHBIMU M CEMEHHBIMM (PUHAHCAMU); COCTABJIATH BBIPAXKEHUS,
ypaBHEHMUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBHUIO 3a/1a4H,
MCCIIEIOBATH MTOJIyYEHHOE PEIICHHUE U OLICHUBATD
[IPaBJON0I00HOCTh PE3YJIbTAaTOB;

- YMETb ONEPUPOBATH MOHATHAMH: CpeHee apu(HMETHIECKOE,
MesnaHa, HauOoJiblllee M HAaMMEHbIIee 3HaYeHUs, pa3Max,
criepcus, CTaHAaPTHOE OTKIIOHEHHE YHUCIIOBOrO Habopa; yMeTh,
M3BJIEKaTh, MHTEPIPETUPOBATh MH(OPMALHIO, TPEICTABICHHYIO
B Ta0/IMLAX, HA JUarpaMMmax, rpagukax, OTpa)karolryro
CBOMCTBA peaJIbHbIX IIPOLIECCOB U SIBJICHUI; PECTaBIATh
MH(pOPMALIMIO C TIOMOIIBIO TaOJIUI U JUArpaMM; UCCIEe10BaTh
CTaTHUCTUYECKHUE JIaHHbIE, B TOM YHCJIE C IPUMEHEHUEM
rpadUuecKuX METO0B U 3JIEKTPOHHBIX CPEJICTB;

- YMETb OIIEPUPOBATh MOHATUSAMU: CIIy4alHbII ONBIT U
ciyyaiiHoe coObITHE, BEPOSITHOCTD CIIy4aifHOIO COOBITHS;
[YMEHHE BBIYMCIIATH BEPOATHOCTD C UCIIOJIB30BAHNEM
rpaduuecKuX METOJI0B; MPUMEHATH (POPMYJIIBI CII0KEHUS U
[YMHOXKEHUS BEPOSITHOCTEN, KOMOMHATOpHBIE (PaKTHI ¥ (POPMYJIBI
[IpH pEeIICHNUH 33]1a4; OLEHUBATh BEPOSTHOCTU PEATbHBIX
COOBITHIA; 3HAKOMCTBO CO CIIy4alHBIMU BEJIMYUHAMU; YMEHUE
[IPUBOJIUTEH IPUMEPHI IPOSBICHUS 3aKOHA OOJIbIINX YHCET B
[IPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSX;




- YMETb OIIEPUPOBATh MOHATUSAMU: TOUKA, MPsAMasi, INIOCKOCTb,
[IPOCTPAHCTBO, ABYTPAHHBIN YIOJl, CKPELIMBAOIINECS IIPSIMBIE,
[1apaJuIeIbHOCTD U NEPIEHAUKYIIPHOCTD IPSMBIX U
[IJIOCKOCTEH, YIOJl MEXAY IIPSAMBIMU, YIOJI MEKY NPSAMOU U
[JIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSIMH, PACCTOSIHUE OT TOUKH
110 IIJIOCKOCTH, PACCTOSIHUE MEXKY NIPSMBIMH, PACCTOSTHUE
MEXKy IUNIOCKOCTAMHU; YMEHHUE UCIIOJIB30BATh TP PEILICHUN
3aJa4 U3y4eHHbIE (DAKThI U TEOPEMBI IUTAHUMETPUH; YMEHHE
OLICHUBATh pa3Mepbl O0BEKTOB OKPYKAIOLIETO MUPA;

- YMETb OIIEPUPOBATh MOHATUSAMU: MHOTOTPAHHUK, CEYEHUE
MHOTOTpaHHHKa, Ky0, Mmapajuieenumes, npu3Ma, MupamMmua,
(urypa v MOBEpXHOCTh BPAIICHHS, IIMIIMH/IP, KOHYC, 1Iap,
cdepa, ceueHus: GUrypsl BpallleHusl, IIOCKOCTh, KacatoLasics
cepsl, UINHAPA, KOHYCa, IUIOIIAAb TIOBEPXHOCTH TUPAMUIbI,
[pU3MbI, KOHYCa, HWIMHAPA, 10131 chepsl, 00beM Kyoa,
[PSIMOYTOJIBHOTO TIapajuIesIeuIea, MTMPaMUbl, IPU3MBI,
[MIMHpA, KOHYCA, 11apa; yMEeHUe U300pakaTb MHOTOTpaHHUKHU
V1 TOBEPXHOCTH BPALEHUS, UX CEUYECHHUSI OT PYKH, C TIOMOIIBIO
UEPTEKHBIX MHCTPYMEHTOB U JJIEKTPOHHBIX CPEJCTB; YMEHUE
[PaCIIO3HAaBaTh CUMMETPHIO B IPOCTPAHCTBE; YMEHHE
[pacrio3HaBaTh IPAaBUJIbHBIE MHOIOTPAHHUKY;

- YMETb OIIEPUPOBATh MOHATUSAMU: IBH)KEHUE B IIPOCTPAHCTBE,
0JOOHBIE (PUTYPBHI B IPOCTPAHCTBE; UCIOIb30BaTh OTHOILICHHE
U0l oBepXHOCTEH U 00BEMOB MOAOOHBIX GUTYp MPU
[PEIIEHNH 3a]1a4;

- YMETh BBIYUCIIATH F€OMETPUUECKHUE BEJIMUMHBI (UIMHA, Yo,
rio1a1b, 00beM, IJIONIAAb IIOBEPXHOCTH), UCTIONb3YS
M3y4eHHbIE (OPMYJIIBI U METOIBI;

- YMETb OIIEPUPOBATH MOHATUIMU: IPSIMOYTOJIbHAsI CHCTEMA

KOOpAWHAT, KOOPpAWHATBI TOYKH, BEKTOP, KOOPAUHATEI BEKTOPA,




CKAJIIPHOE NMPOU3BEACHUE, YTOJI MEXAY BEKTOPaMHU, CyMMa
BEKTOPOB, IIPOU3BEICHNE BEKTOPA HA YHUCIIO; HAXOIUTH C
[TOMOIIBIO N3YYEHHBIX (POPMYIT KOOPIMHATHI CEPEIHHBI OTPE3Ka,
[pAcCTOSTHUE MEXAY ABYMS TOUKaMU;

- YMETbh BbIOUPATh MOAXOIAIINN U3yYEHHbIH METO IS
[peILIeHMsI 3a]1a4H, pacllO3HaBaTh MaTeMaTuyeckue (PakThl U
MaTeMaTHYeCKUE MOJIEIN B IPUPOJHBIX U OOLIECTBEHHBIX
SIBJICHUSIX, B HCKYCCTBE; YMEHHUE IPUBOJUTH IIPUMEPHI
MaTEMaTUYECKUX OTKPBITHA POCCUICKON U MUPOBOM
MaTeMaTUYECKON HAYKH.

- YMETh OIIEPUPOBATH MIOHATHIMU: ONPEIEICHUE, AKCUOMA,
Teopema, CIECTBHE, CBOMCTBO, IPU3HAK, I0KA3aTEIbCTBO,
[paBHOCWIIbHBIE (POPMYIMPOBKH; YMEHHE (HOPMYIUPOBATH
00paTHOE U MPOTUBOIIOJIOKHOE YTBEPKACHUE, IPUBOJUTH
[IPUMEPBI U KOHTPIIPUMEPBI, UCII0JIB30BATH METO
MaTEeMAaTUYECKON UHIYKIIMH; IIPOBOJUTD J0Ka3aTeIbHbIC
[pAcCyKJICHMsI IPHU PELICHUH 3374, OLIEHUBATH JIOTHYECKYIO
[IPAaBUIIBHOCTD PACCYKICHUM;

- YMETh OIIEPUPOBATH MIOHATHSIMHU: MHOXKECTBO, ITIOJMHOKECTBO,
OIEepalvy HaJl MHOXKECTBAMHU; YMEHHUE UCIIOIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN aImapar JJis ONUCaHUs pealbHbIX
[IPOLIECCOB U ABJICHUM IPU PEILIECHUH 3a1a4, B TOM YHCIIE U3
NPYTuX y4eOHBIX IPEAMETOB;

- YMETb CBOOOTHO OTIEPUPOBATH MOHATHIMU: COUETAHUE,
[epeCTaHOBKA, YUCIIO COYETAHUH, YUCIIO EPECTAHOBOK; OMHOM
HproTOHA; yMeHUe NPUMEHATh KOMOMHATOPHBIE (PaKThl U
[pACCy>KJICHHUS U1l PELLICHUS 3a/1aY;

-YMETh OIEPUPOBATh MOHATHAMU: HATyPaJIbHOE YHCIIO, LIEJI0E
YUCII0, OCTATOK MO MOAYJIF0, PAllMOHAIIBHOE YUCIIO,

MPpPpalOHAJIIBHOC YU CJIO, MHOXCCTBA HATYPAJILHBIX, LCJIbIX,




[pallMOHAJIbHBIX, IEHCTBUTEIBHBIX YHCEN; YMEHUE UCIOIb30BaTh
[PU3HAKH JETUMOCTH, HAUMEHBIIINN OOIINI 1eTUTENb U
HauMeHbllee o01ee KpaTHOe, alroput™ EBkiuaa pu perieHun
3a/1a4; 3HAKOMCTBO C Pa3JINYHbIMU [TO3UIIUOHHBIMHU CHUCTEMAMH
CUHCIICHUS;

- YMETb CBOOOJHO ONEPUPOBATH MOHATHAMMU: CTENEHB C LIEIbIM
[oKa3aTesaeM, KOpeHb HaTypajbHON CTENEHH, CTETIEHb C
[pallMOHAJIbHBIM I10Ka3aTelIeM, CTEEHb C IeHCTBUTENbHBIM
(BeIIeCTBEHHBIM) TTOKA3aTeseM, JIoraprudM Jrciia, CHHYC,
KOCHHYC Y TAHI'€HC IIPOU3BOJIBHOTO YKCIIA;

- YMETb OIIEPUPOBATh MOHATUSAMU: TOKAECTBO, TOXKIECTBEHHOE
peoOpazoBaHue, ypaBHEHHUE, HEPABEHCTBO, CUCTEMa ypaBHEHUIN
1 HEPaBEHCTB, pABHOCHIJIBHOCTh YPaBHEHUH, HEPABEHCTB U
CHCTEM, palluOHAJIbHbIE, UPPALIMOHAJIbHBIE, [IOKa3aTeNIbHBIE,
CTEIEHHbIE, JOrapu(pMUUECKUE, TPUTOHOMETPUUYECKHE
ypaBHEHUsI, HEPAaBEHCTBA U CUCTEMbl; YMEHHUE pelaTh
YpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C IIOMOILBIO PA3IUYHbBIX
[IPUEMOB; peIllaTh ypaBHEHUS, HEPABEHCTBA U CUCTEMBI C
[apamMeTpoM; IPUMEHITh YPAaBHEHHUsI, HEPABEHCTBA, UX CUCTEMBI
TUIsL pellieHrs] MaTeMaTUYeCKUX 3aa4 ¥ 33a4 U3 Pa3IMuHbIX
001acTeil HayKH U peaNbHOM KU3HM;

-yMeTb CBOOO/IHO OMEpUPOBaTh MOHATUAMU: rpaduk GyHKIMH,
oOpaTHast PyHKIUS, KOMIO3ULUS GYHKUUH, TMHEHHas QyHKIMS,
KBaJpaTH4Has QYHKIUS, CTeNIeHHas: GYHKILHUS C LETbIM
MokaszareseM, TPUTOHOMETpUYecKre GyHKINU, 0OpaTHbIE
TPUTOHOMETpUYECKHe (PYHKIINH, TOKa3aTelbHas U
imorapu@muyueckas pyHKINN; YMEHHUE CTPOUTH TpapuKu
(hyHKIUH, BBITOJHATH IpeoOpa3zoBaHus TpaduKoB (QyHKIUI;
[YMEHHE UCII0JIb30BaTh rpapuKu GYHKIUHA TSI U3yUSHUS

IIPOLICCCOB U 3aBHCHUMOCTEH IIpU pCHICHUH 3aJa4 U3 JPYIrux




[y4eOHBIX IPEIMETOB U U3 PEATbHOM KU3HU; BBIPAXKATh
(hopMyIaMu 3aBUCUMOCTH MEX]y BETHUYNHAMU;

[YMEHHE CBOOOIHO ONEPUPOBATH MOHATUAMU: YETHOCTb
(yHKINHU, TEPHOAUMYHOCTD (PYHKIIH, OTPAHUIEHHOCTh
(hyHKIIMM, MOHOTOHHOCTb (DYHKITHH, SKCTPEMYM (PYHKITUH,
HanOoJIbIIIee M HAUMEHbLIIee 3HaYeHUs (PYHKLIUU Ha
[IPOMEXKYTKE; YMEHHUE IPOBOAUTH HCCIIEI0BaHNE (PYHKLIUY;
[YMEHHUE MCII0JIb30BaTh CBOMCTBA U rpaduku QyHKIUMH AT
[peIIeHNs YpaBHEHHIA, HEPABEHCTB U 33/1a4 C TapaMeTpaMH;
M300pakaTh HA KOOPAMHATHON IJIOCKOCTH MHOKECTBA PEIICHUI
YpaBHEHHI1, HEPAaBEHCTB U MX CHCTEM;

- YMETh CBOOOTHO OTIEPUPOBATH TOHSATHIMH:
[10CJIEJ0BATEIbHOCTD, apupMeTHYEeCKast IPOrpeccus,
reoMeTpHUecKasi Mporpeccusi, 0eCKOHEYHO yObIBaroIas
reoMeTpHUECKas POrpeccHsi; yMEHHE 3a/1aBaTh
[10CJIEJ0BATEILHOCTH, B TOM YHCJIE C IOMOILBIO PEKYPPEHTHBIX
(hopmyu;

- YMETb ONEPUPOBATH MOHATHIMH: HEMPEPHIBHOCTH (PYHKITUH,
ACHMITTOTHI rpaduka GyHKINH, IepBast U BTOPAst IPOU3BOIHAS
(hyHKIIMHM, T€OMETPUYECKUM U (PU3HUECKUNA CMBICT
[IPOM3BOIHOM, IIEpBOOOpa3Hasi, ONPEIEICHHBIN HHTErpa;
YMEHHE HaXOUTh aCUMITOTHI rpadrka (yHKIMU; yMEHUE
BBIYHMCIISATH IPOU3BOHbBIE CYMMBI, TPOU3BECHHUS, YACTHOTO U
KOMITO3UIIMH (DYHKIIMI, HAXOIUTh YpaBHEHHUE KacaTeIbHON K
rpaduky GyHKIUHT;

[YMEHHE HCIIOJIb30BaTh MMPOU3BOIHYIO JUTSI NCCIIEA0OBAHUS
(yHKIWHN, UTsI HAXO0KISHHS HAWUTYUIIEeTO PEIICHUS B
MTPUKIIQIHBIX, B TOM YHCJIE COIMATbHO-DKOHOMUYECKHUX H
(bU3NYECKHX 3a/1a4ax, IS ONPEIEICHUs] CKOPOCTH U YCKOPEHUS;

HaXOJUTh IIOIaau 1 00BEMBI (I)I/Il“yp C IIOMOLIBIO MHTCTPAJIA;
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[IPUBOANTH PUMEPHI MATEMAaTHIECKOTO MOJICIIUPOBAHUS C
oMOIIbI0 A pepeHInanbHbIX YpaBHEHUH;

- YMETh ONEPUPOBATH MOHATHIMU: KOMILIEKCHOE YUCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YHCIIa, MOYJIb U aPTyMEHT
KOMIUIEKCHOTO Yuciia, (hopMa 3aIMCH KOMIUICKCHBIX YUCE
(reomeTpudecKkasi, TPUTOHOMETPHYECKas U anreOpandeckas);
YMETb ITPOU3BOJUTH apr(pMeTHIECKHE ICHCTBUS C
KOMIUIEKCHBIMH YHCIIaMU; TPUBOIUTH IPUMEPHI HCIIOIb30BaHUS
KOMILJIEKCHBIX YHCET,

- YMETh CBOOOTHO OTIEPHPOBATH TOHATHIMH: CPEIHEES
apudmeTnueckoe, Mearana, HanOOJIbIIee U HAMMEHbIIIEe
BHAYCHUs, pa3Max, AUCIEPCHUs], CTAHIAPTHOE OTKIIOHEHUE JUIS
OITMCAHUS YHCIOBBIX JAHHBIX; YMEHHE HCCIIEI0BATh
CTaTHCTUYECKHE JaHHBIC, B TOM YHCIIE C IPUMEHEHUEM
rpagUYecKuX METO/IOB U 3JICKTPOHHBIX CPEJICTB; IpapuyecKu
1ICCIIeZIOBAaTh COBMECTHBIC HAOJIOICHHS C TIOMOILBIO TUarpaMm
[paccenBaHMs U JIMHEWHOW PErpeccuy;

- YMETh HAXOJIUTh BEPOATHOCTH COOBITHI C HCITOJIb30BAaHHEM
rpadU9IecKuX METOJI0B; MPUMEHSTH IS PEUICHUS 3a1a4
(hOpMYITBI CITOKEHHSI U YMHOKEHHSI BEPOSTHOCTEH, (hopMyITy
MOJTHOM BeposATHOCTH, popmyny bepHymu, kKoMOMHAaTOpHBIE
(bakThl ¥ POPMYJIBI; 3HAKOMCTBO C MOHATUSAMU: 3aKOH OOJIBIINX
qKces, METOAbI BBIOOPOYHBIX UCCIIEIOBAaHU; yMEHUE
[PUBOINUTH MPUMEPHI IPOSIBIICHUS 3aKOHA OOJIBIIMX YUCEN B
MPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSIX;

- YMETh CBOOOTHO OTIEPHPOBATH TIOHATHSAMH: TOUKA, IIPSMas,
MIOCKOCTh, IIPOCTPAHCTBO, OTPE3OK, JIyd, IIIOCKUAN YTOI,
NIBYTPaHHBIN yTOJI, TPEXTPaHHBIM YToJ1, IepeceKaromuecs,
MapajuieIbHbIC U CKPEIIMBAIONINECS MPSIMbIE, TApaJIeIbHOCTD U

TICPICHAUKYIIIPHOCTD MPSAMBIX U HJ'IOCKOCTGfI, Yroj MExay
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[PSIMBIMH, YTOJ MEXKY MPSIMOM H IJIOCKOCTBIO, YTOJI MEXTY
TUIOCKOCTSIMHU; YMEHHE UCTIOIb30BATh IPHU PEIICHUH 3a/1a4
M3ydeHHBbIE (PAaKTHl M TEOPEMBI INIAHUMETPUHN; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB B OKPYKAIOIIEM MHPE; YMEHHE
OIIEPUPOBATH MOHATUSMH: MHOTOTPaHHHK, CEYCHUE
MHOTOTPaHHHKA, IPABUJIbHBI MHOTOTPAaHHUK, IPH3MA,
nupamMuaa, GUrypa ¥ HOBEpXHOCTh BPAIIEHUs, IIMIMH/D, KOHYC,
map, cepa, pa3BepTKa MOBEPXHOCTH, CEYCHUS KOHYCa U
[IMJIMH/PA, TapaJuIeIbHbIe OCH WM OCHOBAaHMIO, CEYEHHE I11apa,
[JI0OCKOCTB, Kacaromasics cepsl, HUINHAPA, KOHYCa; YMEHHUE
CTPOUTH CEUYCHHE MHOTOTpPaHHHKA, H300pakaTh MHOTOTPaHHHUKH,
(UTYpBI ¥ IOBEPXHOCTH BPAIICHUS, UX CEYCHHUS, B TOM YHCIIE C
[TOMOIIIBIO AJICKTPOHHBIX CPE/ICTB; YMEHUE IPUMEHSATH CBOMCTBA
reOMETPUYECKUX (PHUTYpP, CAMOCTOSATEIHLHO (OPMYITHPOBATH
OIIpEeIeTICHUS M3Y9aeMbIX (PUTYp, BBIABUIATh TUTIOTE3BI O
CBOMCTBaX M NMPHU3HAKaX T€OMETPUUECKUX (HUTYP, OOOCHOBBIBATH
WIIH OTIPOBEPTraTh UX; YMEHUE MPOBOANUTH KIACCUPHUKAIIIO
(uTyp 1O pa3TUIHBIM MPHU3HAKAM, BBITOIHATH HEOOXOAUMBIE
TTOTIOJTHUTEIIBHBIE TOCTPOSHHS,

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMH: TUIOIIAAb (DUTYPEI,
00beM (PUTYpBI, BEIMYMHA YTJIa, PACCTOSTHUE OT TOYKH J10
[UIOCKOCTH, PACCTOSIHUE MEX1Y MPSMBIMHU, PACCTOSIHUE MEKIY
[IOCKOCTSIMU, TUIOIIAb c(hepbl, MIIO0IIAIb TOBEPXHOCTH
UpaMU/Ibl, TPU3MBbI, KOHyCa, IWINHAPA, 00beM Ky0a,
[PSIMOYTOJIBHOTO Mapajuieenunesia, MupaMusl, IPU3MBI,
[MIAHAPA, KOHYCA, [apa; YMEHHE HaXOJUTh OTHOIICHUE
00BEMOB MOJAOOHBIX QUTYD;

- YMETh CBOOOTHO OTIEPHPOBATH TIOHSATHSIMHU: JIBIKEHHE,
MapajuiebHBIA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B

[IPOCTPAHCTBE, IIOBOPOT, MpeoOdpa3oBaHKe M0 100us, M0100HbIe
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(UTYpBl; yMEHHE PACcIIO3HABATh PaBHBIC U MOJO0HBIC (PUTYPHI, B
TOM YHCJIE€ B IPUPOJEC, UCKYCCTBE, apXUTEKTYPE; YMCHHE
MCIIOJIb30BaTh TEOMETPUUYECKUE OTHOIICHUSI, HAXOIUTh
FCOMETPUUYECKHE BEJIMUMHBI (JIJTMHA, YTOJl, TJIO0IA/b, 00BEM)
MpU PEUICHUH 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U U3
[p€ATbHOM JKU3HU;

- YMETb CBOOO/IHO OTIEPHPOBATH MOHATHSIMHU: MPSIMOYTOIbHAS
cHUCTEMa KOOPJIMHAT, BEKTOP, KOOPJAUHATHI TOYKH, KOOPIUHATHI
BEKTOPA, CyMMa BEKTOPOB, ITPOU3BEICHAE BEKTOPA HA YUCIIO,
[pa3NIoKEHUE BEKTOpa 0 0a3UCy, CKAISPHOE MPOU3BEICHHIE,
BEKTOPHOE TIPOU3BEIICHUE, YTOJI MEXTY BEKTOPAMHU;, YMCHHE
MCTI0JTb30BaTh BEKTOPHBIN M KOOPIMHATHBIN METO/ JIsI
[pEIIeHUs TeOMETPUUECKUX 3a/a4 U 3a7a4 APYTruX y4eOHbIX
[PEIMETOB;

- YMETh MOJICJIMPOBATh PealibHbIE CUTYallUU Ha SI3bIKE
MaTeMaTUKH; COCTaBJISITh BHIPAKEHUSI, ypaBHEHUS, HEPAaBEHCTBA
U X CUCTEMBI TI0 YCIIOBHIO 33]1a4d, UCCIICIOBATh MOCTPOCHHBIE
MOJICITTH C UCITOJIb30BAHHUEM arrapara ajreOpsl,
MHTEPIPETUPOBATH TIOTYYCHHBIN Pe3yiIbTaT; CTPOUTH
MaTEeMaTHIECKHE MOJICTH C MIOMOIILIO0 TEOMETPHUECKUAX
MOHSITUN U BEIMYUH, PEIIaTh CBA3aHHBIE C HUMU MTPAKTHYECKHE
3a/1a4yM; COCTABJIATh BEPOSITHOCTHYIO MOJIETb U
MHTEPIIPETUPOBATH MOTYYCHHBIN pe3yNbTar; peuaTh
MPUKIIaTHBIC 33[]a4M CPEICTBAMU MAaTEMaTHUECKOTO aHallK3a, B
TOM YHCJIEe COIIMATbHO-9KOHOMHYECKOTO U (PU3UYECKOTO
XapakTepa;

- YMEHHUE BBIOMPATH TTOIXOISAIIHA METOJT JUTS PEIICHUS 3a/1a4H;
MOHMMAaHUE 3HAYUMOCTH MAaTEMATHKHU B U3y4ECHUH TIPUPOTHBIX H
OOIIECCTBEHHBIX MPOIIECCOB M SBJICHUI; YMEHHE PAacIIO3HABATh

IIPOABJICHUC 3aKOHOB MAaTECMATUKU B UCKYCCTBC, YMCHHC
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[IPUBOJUTH IIPUMEPHI MATEMAaTUYECKUX OTKPBITHUA POCCUMCKON U
MHUPOBOM MaTeMaTU4ECKON HAyKH

OK 02 Hcnonp30BaTh
COBPEMEHHBIC CPEJICTBA
[MOKCKa, aHAJIN3a 1
WHTEpIIpETauy HHHOPMAIUH,
1 MH()OpMAIOHHBIE
TEXHOJIOTMH JIJISI BBIIOJIHEHUS
3ajad MpodecCHOHATbHON
eI TEeIbHOCTH

B o0nactu OCHHOCTHU HAYYHOI'O ITO3HAHUWA:

-c(hopMHpOBaHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTUs HAayKd U OOLIECTBEHHOM NPAKTHKH,
OCHOBAHHOT'O Ha Jaore KYJIbTYD,

CHOCO6CTBYIOII.IGFO OCO3HAaHUIKO CBOCro MeECra B
[MOJIMKYJIBTYPHOM MHPE;

- COBCPHICHCTBOBAHUC SI3BIKOBOM M YHUTATEJILCKOU
KYJIbTYPbI KaK CpEACTBa B3aUMOICUCTBUS MCKY]
VIFOAbMH U IIO3HAHHA MHUPA,

- OCO3HaHHC IICHHOCTH HaquOfI JACATCIIbHOCTH,

[OTOBHOCTb  OCYILECTBJISATh  IMPOEKTHYID U
MCCIIEI0BATEIbCKYIO JESITENIbHOCTD
MHIMBU1YaJIbHO U B TPYIIIIE.

OBnaneHue YHHUBEPCAIbHBIMU y4eOHBIMU

[103HABATEIbHBIMU AEHCTBUSIMMU:

B) paboTa ¢ uHpopmaruei:

- BJIAJCTh HaBBIKAMU IOJy4eHUS MH(DOpMALMU U3
MCTOYHHUKOB  Pa3HbIX CaMOCTOSITEITbHO

OCYIICCTBJIATH IMOUCK, aHAJIN3, CUCTEMATU3alluI0 U

THIIOB,

MHTEPIIPETALNIO NHPOPMAIUH PA3INYHBIX BUIOB U
(hopM mpecTaBICHNUS;

- cOo3JaBaTh TEKCThl B Pa3JIMYHBIX (opMarax c
yIeTOM Ha3HaueHUs WHGOpPMAlMM U IENEeBOH
QyTUTOPUHU, BBIOUMpas ONTUMAIbHYIO  (QopMmYy)|

IPCACTABJIICHUA U BU3YyaJIU3allhU,

- yMeTh ONEpUpOBaATh NOHATHUAMHU: palUOHANbHAS (QYyHKUUSA,

byHKIIHS, dbyHKIIHS,
imorapudmMudeckasi (QyHKLHUs, TPUTOHOMETPHUYECKHE (DYHKIIMH,

OKa3aTeabHast CTETICHHAs
oOpaTHble (DYHKIUH; YMEHHE CTPOUTH TpapuKH H3y4EeHHBIX
(yHKIMH, NCHIOIB30BATh IPpaUKU MPU U3YYECHHH MPOLIECCOB H
3aBUCUMOCTEH, MpH pPELIICHHH 3aJad M3 JAPYruxX y4eOHBIX
MpEJMETOB U 3a/1a4 U3 PEaTbHOW KHU3HU; BBIpaXKaTh (HOpMyIaMu
3aBUCHMOCTH MEX/y BEIMYNHAMU;

- YMETh ONEPHPOBATh MOHATUSMH: TOXKIECTBO, TOXKICCTBEHHOE
npeoOpa3oBaHye, ypaBHEHHE, HEPABEHCTBO, CHCTEMA YpaBHEHUH
M HEpaBEHCTB, PAaBHOCWIBHOCTh YPaBHEHHWI, HEPaBEHCTB H
CHCTEM, palHuOHAJIbHbIE,

HppaluOHAIIBHBIC, I10KAa3aTCJIbHBIC,

CTCIICHHBIC, JIOFapI/I(l)MI/I‘-IGCKI/Ie, TPUTOHOMCTPUUCCKHEC
YPaBHCHUA, HCPABCHCTBA U CUCTEMBI; YMCTh PCUIATE YPABHCHUA,
HCPABCHCTBA U CHUCTCMbI C IMIOMOIIBIO PA3JIMYHBIX IMPHUCMOB,
[p€lIaTh YpPaBHCHUS, HCPABCHCTBA MU CHUCTEMbI C IMAPaMCTPOM;
IMPUMCHATH YPAaBHCHUSA, HCPABCHCTBA, UX CUCTCMbI I PCHICHUA
MAaTCMATUYCCKUX 3a/lad U 3a1a4 U3 pa3JIMIHBIX obnacreit HAyKH

14 peaﬂBHOﬁ KU3HU,

yMETb CBOOOJHO ONEPUPOBATh MOHATHIMH: JBUKEHHE,

MapajuleNIbHbI  MEepeHoC, CUMMETpUsi Ha IUIOCKOCTH U B
[POCTpAaHCTBE, OBOPOT, MpeodpazoBaHue MoA00us, MOJOOHBIE
(burypbl; yMeTh pacro3HaBaTh paBHbIC W MOJAOO0HBIE (UTYPHI, B
TOM 4YHCIe B TIPUPOJE, apXUTEKType; YyMETh
MCTIOJIb30BaTh ~ FEOMETPUYECKHE HaXO/IUTh,
reOMEeTPUUECKUE BETMUMHBI (JUTMHA, YToJl, IJI0IIa1b, 00BEM) IpH

[PCHICHUHN 3a1a4 U3 APYIrux qu6HLIX mpeaAMETOB U U3 pCaHBHOﬁ

UCKYCCTBE,
OTHOILICHHS,

PKU3HU
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- OIIGHWBaTh JIOCTOBEPHOCTb, JIETUTHMHOCTH
uHpOopManuy,

MOPaJIbHO-3THUYCCKUM HOPMaM;

€C COOTBCTCTBUC IIPABOBBIM U

- HCIOJBb30BaTh CPEACTBA HH(OPMAIMOHHBIX U
KOMMYHHKAI[IOHHBIX ~TEXHOJIOTMH B  pEIIeHUH
KOTHUTHBHBIX, KOMMYHHMKaTHBHBIX
OpraHU3allMOHHBIX  3a/ad CO0JII0ICHUEM
TpeOOBaHUI 3PrOHOMHUKH, TEXHUKH 0€3011aCHOCTH,

41
C

TUTHEHBI, PECypcocOEpeKeHUs, TMPABOBBIX U
ATUYECKUX  HOPM, HOPM  HMH(QOPMAIIMOHHOU
0€30I1aCHOCTH;

- BJIAQJICTh HABBIKAMH DPACIIO3HABAHUS W 3aIlUTHI
mH(popMaIuu,
ITMYHOCTH

uH(OpMaITMOHHOW 0e30I1MacHOCTH

OK 03 ITnanupoBats u
peaTM30BbIBATH COOCTBEHHOE
npogecCHOHATBHOE U
ITMYHOCTHOE Pa3BHUTHE,
MpeINPUHIMATENbCKYIO
NesITeIbHOCTD B
npodeccnoHaabHOM chepe,
MICII0JIb30BaTh 3HAHUS 1O
(brMHAHCOBON TPaMOTHOCTH B
Pa3TUYHBIX KU3HEHHBIX
CUTYaIHsIx

B obnacTtu 1yXx0BHO-HPaBCTBEHHOT'O BOCITUTAHMUS:
-- C()OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI,
PTHYECKOTO ITOBEICHUS,

- CHIOCOOHOCTH OIIEHUBATh CUTYAIMIO U MPUHUMATH
OCO3HAHHBIE  pEIIEHUs, OPUEHTUPYSICH HA|
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

- OCO3HAHHME JIMYHOTO BKJIAJa B TOCTPOCHUE
yCTOHYMBOTO OyayIIEro;

- OTBETCTBEHHOE OTHOIIIEHHE K CBOMM POJIUTENSM U
(M) IpYTMM 4JI€HaM CEMbH, CO3/IaHUI0 CEMbHU Hal
OCHOBE  OCO3HAHHOI'O  IIPUHATUSA  LEHHOCTEM]
CEMEMHON KU3HU B COOTBETCTBUM C TPAIULIMSIMU
HapoaoB Poccun;

OBjagcHue

YHUBEPCAIBHBIMU  PETYJIATUBHBIMHY

MEeNCTBUSIMMU:

-  yYMETb  OIEpUPOBATb  IOHATUSAMU:  pPaLUOHAJIbHBIC,
VPpaLOHAJIbHBIE, IIOKa3aTeIbHBIE, CTEIICHHBIE,
lorapuMuUecKue, TPUTOHOMETPUYECKHE  YpPaBHEHHUS U

HEpaBEHCTBA, X CHCTEMBI;
- yYMEThb ONEepUPOBATh MOHATHUSMH: MHOTOTPAaHHHK, CEUYCHHE
MHOTOTpaHHMKa, KyO, Napajulefenurnes,, Npu3Ma, NHpamMHja,
(burypa v noBepXHOCTb BpallleHNs, LWIMHIP, KOHYC, I1ap, cdepa,
ceueHMs] (UTyphl BpallleHHUs, IUIOCKOCTh, Kacaromascs chepsl,
[MJIMH/Ipa, KOHYCA, IJIOIa/lb TOBEPXHOCTU MUPAMH/IbI, IPU3MBI,
wiomanas  cpepbl, o0beM  KyoOa,
napajieNienunena, MUPaMUIbI,

KOHYCa, oujinHAapa,

MPSIMOYTOJIBHOTO MIPU3MBI,
LMIMHpa, KOHYCa, [1apa; YMEHHe N300paxxaTb MHOTOIPaHHUKH
1 TIOBEPXHOCTH BPAIICHUS, UX CEUEHHUS OT PYKH, C MOMOIIBIO
YMETb
[pacro3HaBaTh CHMMETPHUIO B IPOCTPAHCTBE; YMETh PACIIO3HABATH,

UCPTCIKHBIX HWHCTPYMCHTOB H OJICKTPOHHBIX CPCIACTB;

a) caMoOpranu3anus:

IIPaBHUJIbHBIC MHOTOTPAHHUKH;
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- CAMOCTOATENIBHO OCYILECTBIIATH [TI03HABATEIIBHYIO
NesITeIbHOCTD, BBIBIATH MPOOJIEMBI, CTaBUTh H
(bopmynupoBaTh COOCTBEHHBIE 3a/1a4u B
00pa30BaTEeNbHON JESITEIbHOCTH M KM3HEHHBIX
CUTYyalUsX;

- CaMOCTOSITEJIbHO COCTaBJATh IUIAH PELICHMUS]
Mpo0JIeMbl C Y4EeTOM HMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTECHUN;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsIM;
CIIOCOOCTBOBaTh (POPMHPOBAHUIO U TIPOSBICHHIO
[IIUPOKOM SPYAMUIIMM B Pa3HBIX 00JIACTSIX 3HAHUH,
[IOCTOSIHHO TIIOBBIIIaTh CBOM 00pa3oBaTENbHbIN U
KYJIbTYpPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

MCIIONIb30BAaTh MPUEMbl peQIIeKCHUH JI OLIEHKH
CUTYalliu, BEIOOpA BEPHOTO PELICHUS;

- yMEThb OLEHUBaTh PHUCKU U CBOEBPEMEHHO
[IPUHUMATh PELLIEHUS M0 UX CHUKEHUIO;

B) SMOLIMOHAJIbHBIM HMHTEJIEKT, MPeAIoiararonii
c(hOpMUPOBAHHOCTD:

BHYTpEHHEN MOTHBAIIWH, BKJIOUAIOLIEH
CTPEMJICHHE K JOCTI)KEHHIO LEIH U  YCIEXY,
ONTHUMH3M, UHUIIUATUBHOCTh, yMEHHE JIEHICTBOBATD,
MCXOJS1 U3 CBOMX BO3MOYKHOCTEN;

- SMIIATHH, BKJIIOYAIONIEH CIIOCOOHOCTh MOHUMATh
SMOIIMOHAIBHOE COCTOSIHUE IPYTUX, YYUTHIBATh €T0
[IPU OCYIIECTBIEHUU KOMMYHUKAIIUU, CIOCOOHOCTD
K COUYBCTBUIO U CONEPEKUBAHUIO;

- COLIMATIbHBIX HaBBIKOB, BKJIFOYAIOIIUX

- YMEThb ONEpPUpPOBATh MNOHATUSIMM: HPSIMOYroJIbHas CHCTEMA
KOOpJAMHAT, KOOPIANHAThl TOUYKH, BEKTOpP, KOOPAUHATHI BEKTOPA,
CKaJSIPHOE IIPOM3BENEHHUE, Yrojd MEXIy BEKTOpaMH, CyMMa
BEKTOPOB, IIPOM3BEACHUE BEKTOpPa Ha 4YHCIO; HAXOAUTh C
MOMOIIbIO U3YYEHHBIX (OPMYJ KOOPIUHATHI CEPEIMHBI OTPE3Ka,
[pacCTOsTHUE MEXAY ABYMS TOUKaMHU

CITOCOOHOCTD BBICTpanBATh OTHOLICHUA C APYTUMH
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ITFOObMH, 3a6OTI/ITbCSI, MNPOSABJIATE HHTCPCC U

pa3pemaTh KOHPIUKTHI

OK 04 DddextuBHO
B3aMMO/JICHICTBOBATh U
paboTaTh B KOJIJIEKTUBE U
KOMaH/1e

FOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSATEIbHOCTH
1 CaMOOITPEIETICHUIO;
-OBJIa/ICHNE HaBbIKaMU y4eOHo-
MCCIIEIOBATEIIbCKOM, NPOCKTHOM M COUUAIBHOU
eATeIbHOCTH;

OBnajieHue YHUBEPCATbHBIMU KOMMYHUKATUBHBIMHY|
MEeMCTBUSIMH:

0) COBMECTHAs JICSITEIIbHOCTD:

- TIOHMMaTh H MHCHOJb30BaTh MPEUMYIIECTBY]
KOMaHJAHOW M UHJIMBUyaJbHOU paboThI;

- TNPUHUMATh LEIM COBMECTHOW JESATEIbHOCTH,
OpPraHU30BbIBaTh U KOOPAMHUPOBATH JICUCTBHUS IO
ce JOCTHIKCHMIO. COCTaBIATh IIJIaH JICHCTBHIA,
[pacIpeensATh POJIM C yYETOM MHEHUN YYaCTHUKOB
00CYKIaTh pe3yIbTaThl COBMECTHOM paboThI;

- KOOPJAMHUPOBATH U BBITIOJHATH pa0OTY B yCIOBUSX

[PCAJIILHOI'O, BUPTYAJIbHOTO H KOM6I/IHI/IpOBaHHOFO

- YMETb OIIEpUPOBATH MOHATUAMU: CIIy4alHBIN OIBIT U CIIy4aliHOE
COOBITHE, BEPOSITHOCTh CIYYallHOI'O COOBITUS; YMETh BHIYUCIIATH!
BEPOATHOCTb C MHCIOJIIB30BAaHUEM TIpa@UUecKUX METOJIOB;
NPUMEHATh (DOPMYJIBI CIOKEHUS M YMHOXKEHHUSI BEPOSITHOCTEH,
KOMOWHATOpHBIE ()akThl W (OPMYNIBI TIPU pEIICHUH 331y,
OLIEHUBATh BEPOSTHOCTU PEANbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4YallHbIMU BEIIMYMHAMH; YMEHHUE IPUBOAUTH IIPUMEPHI
3aKoHa OOJBIIMX 4YHMCeT B NPUPOAHBIX H

O6H_ICCTBCHHBIX SBJICHUAX,

ITPOSBJICHUA

- YMCTbH CBO6OI[H0 OINCPpHUPOBATHL MOHATUAMU: CTCIICHDb C LECJIBIM

[OKa3aTejeM, KOPEHb HaTypaJbHOM CTENEeHH, CTEeNeHb C

[PAlMOHAJIBHBIM  IIOKAa3aTCJICM, CTCIICHb C )Iel\/JICTBI/ITeJ'II)HBIM

(BEIIECTBEHHBIM) TIOKa3aTesieM, Jorapudm ducla, CHHYC,
KOCHHYC U TAHT€HC IPOM3BOJILHOTO YHCIIA;

- YMeTb CBOOOJHO ONEPUPOBATH MOHATHAMM: IpaduK (yHKIUH,
oOpaTHast PyHKIUS, KOMIO3ULUS GYHKINH, TUHEHHAS PYHKIUS,

KBaJgpaTU4Has (DyHKIUS, CTeneHHas QYHKUUS C  LeIbIM

B3aMMO/ICHCTBHS,

[oKazarejaeM, TpUTrOHOMeTpuueckue (GyHKIUM, OOpaTHBIE
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OCYIICCTBIISAITh  MTO3UTHUBHOE CTPATETHYECKOE
MOBEJICHUE B PA3IMYHBIX CHUTYAIUSIX, MPOSBISTH
TBOPUYECTBO U BOOOpaKEHUE, OBITh HMHUITUATHBHBIM.
OBnajsicHie yHHUBEPCATHHBIMU  PETYISTUBHBIMH
IMENCTBUSIMU:

') MPUHSTHE Ce0s U IPYTUX JIFOJICH:

- IPUHUMATh MOTHUBBI M aPTYMEHTBI APYTHX JEOJCH]
[IpU aHAJIM3E PE3YJIbTATOB JEATEILHOCTH;

- IpU3HABATh CBOE MIPABO M IIPABO JIPYTHX JIFOICH Ha|
OIINOKH;

- pa3BUBaTh CIIOCOOHOCTH IIOHUMATh MU C TIO3UIIHH

NPyroro 4ejaoBeka

IIOKa3aTciIbHas1 H

byHKumn,
iorapumudeckas QyHKIUU; YMETb CTPOUTH TpaPUKH (PyHKITHIHA,

BBITMOJIHATE Pe00pa3oBaHus rpaduKoB PYHKIIUHI;

TPUTOHOMCTPHUYICCKUC

yYMETh UCIOJNB30BaTh Tpapuku QYHKIUH U1 H3y4YECHUs
MPOLIECCOB M 3aBUCHMOCTEI NpH PEUIeHWH 3a1ad U3 JAPYTux
Y4EOHBIX TPEIMETOB W W3 pEaJbHOM JKM3HU; BBIPAXKATH
(bopMynamMH 3aBUCHMOCTH MEXIY BETHYMHAMH;

- CBOOOJIHO ONEpPHUPOBATh IOHATHUSAMU: YETHOCTh (YHKIIHH,

dynkmu, NNV
MOHOTOHHOCTH (DYHKIIMH, SKCTpEeMyM (YHKIIMH, HANOOJIbIIEEe H

yMEThb

EepPUOAUYHOCTD OTrpaHUYEHHOCTh
HavMEHbIIee 3HaueHWss (QYHKIUM Ha TPOMEXKYTKE;
[IPOBOAMTD UCCIIEI0OBAaHUE (PYHKIINH;

- yMeTh MHCIIOJIb30BaTh CBOWCTBA M Tpapukd (QyHKUHUNA IS
[pelIeHUs] YpaBHEHUW, HEPABEHCTB W 3aJad C IapaMeTpaMu;
M300paxaTh Ha KOOPAMHATHOM TNIOCKOCTH MHOXKECTBA PELICHUM
YpaBHEHHU, HEPABEHCTB U UX CUCTEM

OK 05 Ocy1iecTBisiTh YCTHYIO
1 TUCHbMEHHYIO
KOMMYHHUKAIIUIO Ha
FOCYIapCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢
y4E€TOM 0COOEHHOCTEH
COLIMAJILHOTO U KYJIBTYPHOTO
KOHTEKCTa

B 001acTH 3CTETHYECKOrO BOCITUTAHUS:

9CTETUYCCKOC OTHOIICHHME K MHUPY, BKIHOYasdl

DCTCTUKY 6BITa, Hay4YHOro #H  TCXHHUYCCKOI'O

TBOpPYECTBA, Tpyda U OOIIECTBEHHBIX
OTHOIIICHUI;

- CIIOCOOHOCTh BOCIIPUHHUMATL PA3JIMYHBIC BUIBI

CIoprTa,

MCKYCCTBa, TPAaJWLMU U TBOPYECTBO CBOErO W
IPYrUX  HApOAOB, OUIYIIATh 3MOIMOHAIBHOE
BO3JEHCTBHE UCKYCCTBA;

- yOEXXIIEHHOCTh B 3HAUYMMOCTH IS JUYHOCTH W
0011ecTBa OTEYECTBEHHOI'O U MUPOBOI'O HCKYCCTBA,
PTHUYECKUX KYJIbTYPHBIX TPAJUIMA M HAPOIHOTO

- YMETh OIEpUpPOBATh HOHATHUSAMH: CpeIHee aphupMeTHYecKoe,

MeauaHa, HauOoJplllee M HaUMEHbIllee 3HAuYeHUs, pa3Mmax,
CTaHJApTHOE OTKJIOHEHUE YHCIOBOro Habopa;
YMEHHE UHTEPIPETUPOBATh  HUH(OPMAIHIO,
[pe[CTaBICHHYI0 B TabOiMIlax, Ha JuarpaMmax, TIpadukax,
OTPaKAIOIIYI0 CBOWCTBA PEAIBHBIX IPOLIECCOB W SIBICHUM;
NpeACTaBIATh MHPOPMAIIUIO C MOMOUIbIO TaOJIMIl M JAUarpamm;

MCCJICI0BAaTh B TOM 4YHUCIC C

TCTiepCust,
HU3BJIEKATD,

CTaTUCTUYECKUE JTaHHBIE,
MpUMEHEHHEM rpaduueCKUX METO/IOB U JIEKTPOHHBIX CPEJICTB;

- YMETh OINEPUPOBATH MOHATUSAMHU: TOYKA, MpsiMasi, TJIOCKOCTb,
MPOCTPAHCTBO, JABYTPAHHBIM YTOJ, CKPEIIMBAIOIIMECS MPSMBbIE,
MapajyIeIbHOCTh U IEPIEHIUKYJISIPHOCTD MPSIMBIX U TIJIOCKOCTEM,

TBOPYUCCTBA,

YT'OJI MCXKAY IPAMBIMHU, YT'OJI MCKAY pr[MOfI 1 INIOCKOCTBIO, YTOJI
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- TOTOBHOCTb K CAMOBBLIPAXXCHUIO B PAa3HLIX BHUJAAX

MCKYCCTBa, CTpPEMJICHHE MPOSBIATH KadyeCcTBa
TBOPYECKOM JINYHOCTH;

OBJajieHue YHUBEPCATbHBIMU KOMMYHUKATUBHBIMHY|
IMENCTBUSIMU:

a) oOIIeHuE:

- OCYILIECTBJISITh KOMMYHHUKAallMU BO Bcex cdepax
PKU3HMU;

- pacro3HaBaTh HeBepOabHbBIE CPEACTBA OOIICHMUS,
MOHUMAaTh  3HA4YCHUE

COIMaJIbHBIX 3HAKOB,

[PacrIO3HaBATh IIPEANIOCHUIKA KOH(IJIMKTHBIX
CUTyallMidi ¥ CMATYaTh KOH(IMKTHI;
- Pa3BEpHYTO MU JIOTMYHO M3J1ararb CBOIO TOYKY)

BPCHUA C NUCIIOJIb30BAHHUEM A3bIKOBLIX CPCIACTB

MEXKIy IUIOCKOCTSMM, PACCTOSHHUE OT TOYKHM JIO INIOCKOCTH,
[PACCTOSTHUE MEXKY NPSAMBIMU, PACCTOSIHUE MEXAY IUIOCKOCTIAMU;
- YMETb MCIIOJIb30BaTh MPH PEIICHUH 33/1a4 U3yYCHHBIE (DAKThI U
TeOpEeMBI IJIAHUMETPUHU; YMEHHE OLIEHUBATh Pa3Mepbl 00bEKTOB
OKPY>KaroIlero Mupa

OK 06 IIposBisiaTs
pa)X1aHCKO-NaTPUOTHYECKYIO
[O3UIUIO, IEMOHCTPUPOBATH
OCO3HAHHOE MOBEJICHUE Ha
OCHOBE TPaJUI[MOHHBIX
00111€4eTOBEYECKUX
[IEHHOCTEH, B TOM YHCJIE C
y4€TOM rapMOHU3aLuN
MEXHAIMOHAIBHBIX U
MEKPETUTNO3HBIX
OTHOILICHU!, TPUMEHSATH
CTaH/apThI
QHTUKOPPYIMLHOHHOTO
MOBE/ICHUS

OCO3HAaHHuC O6y‘~IaIOIJ_II/IMI/IC$I pOCCHﬁCKOﬁ

Fpa)KIlaHCKOfI NIACHTUYHOCTHU,

BHYTPECHHEMH

JTyXOBHO-
HPaBCTBEHHBIX LIEHHOCTEN HaponoB Poccuiickoi

HeJICHAIIpaBJICHHOC Pa3sBUTHUC

TTO3HUIINH JIJUYHOCTH Ha OCHOBC

d)ez[epaum/l, HCTOPUYCCKUX W  HAIIMOHAJIBHO-

KyJIbTYPHBIX Tpaaului, (popMUpOBaHHE CHUCTEMBI

BHAYMMBIX L[EHHOCTHO-CMBICIIOBBIX  YCTaHOBOK,
QHTUKOPPYILIUOHHOIO MHUPOBO33PEHUS,
[IPaBOCO3HAHUS, 9KOJIOTHUECKON KYJIBTYpBHI,

CITOCOOHOCTH CTaBUTh 1IETTH M CTPOUTD KU3HECHHBIE
[IAHEL,
B yacTu rpak1aHCKOr0 BOCITUTAHUS:

OCO3HAHHUE CBOMX KOHCTHTYLMOHHBIX IIpaB H
06H33HHOCTCI>1, YBa)XXCHHMEC 3aKOHA M IIPABOIIOPAAKA,

- YMETb OIIEPUPOBATh MOHATUAMU: IPSIMOYTOJIbHASL CUCTEMA
KOOpPJIMHAT, KOOPJAUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJIIPHOE MPOU3BEACHUE, YTOJI MEXAY BEKTOPaMH, CyMMa
BEKTOPOB, IIPOU3BEICHNE BEKTOPA HA YKCIIO; HAXOIUTH C
[TOMOIIBIO U3YUYEHHBIX (POPMYJI KOOPIMHATHI CEPEHBI OTPE3Ka,
[pacCTOsTHUE MEXAY ABYMS TOUKaAMU;

-yMETb BBIOUPATh MOAXOIAIIMNA N3yUYSHHBIN METO JUIsl peIleHHsI
3aJauu, paclo3HaBaTh MaTeMaTudeckue (GakThl U
MaTeMaTHYeCKUEe MOJIETIH B IPUPOIHBIX U OOIECTBEHHBIX
SIBJICHUSX, B UICKYCCTBE; YMEHHUE IIPUBOIUTD IIPUMEPDI
MaTeMAaTHYECKUX OTKPBITHI POCCUNCKON U MUPOBOU
MAaTEeMaTUYECKON HAYKH.

- YMETh ONIEPUPOBATH MOHATHIMU: CIyYalHBIN OMBIT U CIIy9aitHOE
COOBITHE, BEPOSITHOCTh CIY4alfHOTO COOBITUS; YMETh BBHIYUCIIATH!

BCPOATHOCTL C  HUCIHOJIb30BAHUCM Fpa(bI/IquKI/IX METOJOB,

PUMEHATh (POPMYIBI CIOXKEHUS M YMHOXXEHUSI BEPOSITHOCTEH,
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- OPUHSATHE  TPAJAMIMOHHBIX  HAIMOHAIbHBIX,
0011e4ETI0BEUECKUX T'YMaHUCTUYECKUX 17l
NIEMOKPAaTUYECKUX LIEHHOCTEM;

- TOTOBHOCTb  IIPOTUBOCTOSATH  HJEOJOIMH
PKCTpPEMU3MA, HaI[MOHAIN3Ma,  KceHodoOuwu,
IMMCKPUMHMHALIMM 110 COLMAIbHBIM, PEIUTHO3HBIM,
[PACOBBIM, HALIMOHAJIbHBIM IIPU3HAKaM;

- TOTOBHOCTb BECTH COBMECTHYIO JESTEIBHOCTH B
MHTEpecax IpakJaHCKOT o 00LIeCTBa, y4acTBOBATh B
CaMOYTIPaBIICHUN B 00111600pa3oBaTEIHHOM
OpraHU3aluy U JETCKO-IOHOUIECKUX OPTaHU3alUsAX;
- yYMEHHE B3aWMOJCHCTBOBAaTh C COLMAIbHBIMU
MHCTUTYTaMH B COOTBETCTBUU C MX (DYHKLUUAMU U
Ha3HAUYCHHEM;

- TOTOBHOCTh K T'YMAHUTapHON U BOJIOHTEPCKOM
e TeIbHOCTH;

[aTPUOTHYECKOI0 BOCIIUTAHUS:

- c(OPMHPOBAHHOCTh POCCUHCKON Tpa)kJTaHCKOM
MICHTUYHOCTHU, aTPUOTHU3MA, YBAXKEHHSI K CBOEMY)
HapOdy, YyBCTBA OTBETCTBEHHOCTH niepe PonuHoi,
FOPIOCTH 3a CBOM Kpai, CBOXO PoauHy, CBOM S3bIK U
KYJIbTYpPY, MpOILLIOe u HaCTOSIEE
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuy;

- ILIEHHOCTHO€ OTHOIIEHHE K TOCYAapCTBEHHBIM
CUMBOJIaM, HCTOPUYECKOMY U  HPUPOAHOMY)
HAcJIeUI0, TaMATHUKAM, TPaJULMSIM HapoJOB
Poccnn, noctrkennsm Poccnn B Hayke, HICKYCCTBE,
CIIOpPTE, TEXHOJIOTUSIX U TPYAE;

KoMOUHATOpHBIE (PaKTBl M (HOpMyabl TpPU pPEUICHUH 337ady;
OLICHUBATh BEPOSATHOCTH PEAIbHBIX COOBITHI; 3HAKOMCTBO CO
CIlydallHBIMM BETMYMHAMH;, YMEHHME MPUBOAUTH IPUMEPHI
[POSIBJICHUSI 3aKOHAa OOJIBIIMX YHCEl B MPHUPOJHBIX U
OOILECTBEHHBIX SIBICHUSAX
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- HI[CﬁH&SI y6e)KI[GHHOCTB, TOTOBHOCTD K CIIYKCHHIO|
11 3alIuTC OTC‘ICCTBa, OTBCTCTBCHHOCTL 3a C€rIo

Cynp0y;

OCBOCHHBIE  OOYYaIOUIMMHCA  MEXIIPEIMETHbIC
[OHATUS M YHHUBEpCAJbHbIE Y4eOHbIE JEHCTBUS
(peryasTUBHBIE, II03HABaTECIIbHBIC,
KOMMYHHKaTHBHBIE);

- CHOCOOHOCTh ux UCIIOJIb30BaHUS B
[I03HABATEJIbBHOM M COLMAJbHOM  IIPAKTHKE,

FOTOBHOCTH K CAMOCTOSITEIbHOMY IJTAHUPOBAHUIO U
OCYILIECTBIICHUIO
OpraHu3aIuu

yaeOHOU
y4eOHOro
[1e1arOrHYeCKUMU PaOOTHHUKAMHU U CBEPCTHHKAMH,
K Y4acTHIO MOCTPOCHUH  MHIUBUIYaJILHOU
00pa3oBaTeIbHON TPACKTOPHH;
- OBJIAJICHUE HABBIKAMH Y4eOHO-

JIeSITEIILHOCTH,

COTpYOHHYECTBA  C

B

MCCIIEI0BATENILCKOM, MPOEKTHOM U COLMAJIbHOM
IeaTeIbHOCTH

OK 07 CozeiictBOBaTh
COXPAHEHHUIO OKpYKarouei
CpeIbl, pecypcocOepekeHHIO,
MPUMEHSTh 3HAHUS 00
M3MSHEHHMH KINMAaTa,
[TPUHIIUIIBI OEPEKITHUBOTO
MPOU3BOICTBA, YP(HEKTUBHO
TEeiCTBOBATh B YPE3BbIYAMHBIX
CUTYyaIUsIX

- HE NPUHUMATh JCHUCTBUs, INPUHOCSALIUE BpE]|
OKPYXaroIlEeu cpee;

yMETh  TPOTHO3MPOBATH  HEOIAroNpHUSTHBIE
DKOJIOTUYECKUE IOCIEACTBUS IPEAIPUHUMAEMBbIX
NIEHCTBHI, IPEAOTBPALLATh UX;

- PaCLIMPUTH OIBIT AEATEIBHOCTU 3KOJIOTHYECKOMH

HAITPABJIICHHOCTH,

pa3palaTeiBaTh IUIAH pELIEHUS MpPOOJIEeMBbl C
YUETOM aHajh3a HMMEIOIIUXCS MaTepUAIbHBIX U
HeMaTepualbHBIX PECYpPCOB;

- YMETb OIEepPHpPOBATh NOHATHUAMH: (DYHKIHS, HETpepbIBHAS
(byHKIMS, nepBooOpasHas,
MHTErpajl; yMETh HaXOJUTh IPOU3BOJHBIE 3JIEMEHTAPHBIX|
(yHKIMH, UCIIONB3YsI CIIPABOYHbIE MaTepHallbl; UCCIIEAO0BaTh B
NpOCTEHIINX CIay4asX (YHKIMHM Ha MOHOTOHHOCTb, HAaXOJUTh
HauOOJbIINE W HauWMEHbIIWE 3HAuYeHUs (QYHKIMHA; CTPOUTH
c

IMponu3BoaHasA, OHpG,I[CJ'ICHHHfI

rpagUKd  MHOTOYJIEHOB UCMOJIb30BAHUEM  allapara

MaTeMaTHYECKOTO0 aHaln3a; IPHUMEHATh IPOU3BOJHYIO TpH|

pelleHnd  33Ja4  Ha

OPUCHTHPOBAHHBLIC 3aJa4dyd Ha HauOoONbIINE W HAWMEHDIIINE

JBHUXKXCHUCE, peuaTtb IPAKTHUKO-

BHAYCHHA, HA HAXOKACHUC ITYTU, CKOPOCTU U YCKOPCHHUA,

21



OCYILECTBIIATh  IICJICHANIPABICHHBI  MOUCK
[epeHoca CpeIcTB M CHOCOOOB  JICHCTBUSL B
podhecCHOHATLHYIO CPEy;

- YMCTb IICPCHOCHUTL 3HAHHA B IMO3HABATCIIBHYIO U
[PAKTHUYCSCKYIO 001aCTH KU3HEICATEIbHOCTH;

- MpeyIarath HOBBIC MPOEKTHI, OLICHUBATH HACH C
[O3UIHH

HOBU3HEI, OpUTUHAJIBHOCTH,

HpaKTH‘ICCKOﬁ 3HAYUMOCTH;

AaBaTb OLCHKY HOBBLIM CUTyallUAM, BHOCUTDH

KOPPCKTHUBBI B JACATCIIbHOCTD, OLICHUBATH

COOTBCTCTBUC PC3YJILTATOB LECIAM

- YMCTb OIICPpHUPOBATH IMOHATHAMU: NABUXKXCHHUC B IPOCTPAHCTBE,
o100HbIe (DUTYpPBHI B MPOCTPAHCTBE; MCIIOJIB30BAaTh OTHOLICHHE
[UI0IIaZel MOBEPXHOCTEH M 00BEMOB MONOOHBIX (UTYp IpH
[pEILICHUH 3a]1a4;

- YMETb BBIYUCIATH T'€OMETPUUECKHE BEIUYMHBI (IVTMHA, YTOI,
oniaas, 00beM, IUIOMAJb  MOBEPXHOCTH),
M3y4eHHBIC (POPMYIIBI U METOIBI

HCIIOJIb3YyA

3.4.1.
oOecreyeHus i KOMIbIOTEPHBIX CUCTEM:

Pa3pabotka Mopayneil  mporpamMmMHOrO

[1K 1.1. ®opmupoBaTh anropuT™Mbl pa3pabOTKU MPOTrPaMMHBIX
MOJyJIEH B COOTBETCTBUH C TEXHUUYECKUM 3aJaHUEM.

[1K 1.2. Pa3pabarbiBaTh NporpaMMHbIe MOAYJIM B COOTBETCTBUY
C TEXHUYECKUM 3aJaHUEM.

[IK 1.3. BbmonHATh OTIaAKYy HOPOrPaMMHBIX MOAYJIEH C
MICII0JIb30BAaHUEM CIIELIMATN3UPOBAHHBIX IPOIrPAMMHBIX CPEJICTB.
[1K 1.4. BbINOAHATH TECTUPOBAHKE IPOrPAMMHBIX MOYJIEH.

K 1.5.
[IPOrPaMMHOI0 KOJ1a.

[1K 1.6. PazpabGaTbiBaTh MOJYJIM MPOTrPaMMHOIO OOeCHedeHus
1151 MOOMJTBHBIX I1aT(HOpM.

OcymecTBisiTh  pedakTOPUHT M ONTHUMH3ALUIO

3.4.2. OcyuiecTBiieHnE UHTETPaIK IPOTrPaMMHBIX
MOAYJIEH:

I1K 2.1. Pa3paOateiBaTh TpeOOBaHUS K POrPaMMHBIM MOJYJISIM
Ha OCHOBE aHAJIN3a IPOEKTHON ¥ TEXHUYECKON TOKYMEHTAI[UH HA|
rpeaMeT B3auMozeicTBus KommoHeHT. [IK 2.2, BeimonHATh
MHTErpanuio Moayiel B mporpammHoe obecnedenue. [TK 2.3.
BBIMOTHATE 0TVIAIKY IPOTPAMMHOIO MOJYJISI C UCITOJIb30BAaHNEM

CIELMAaTU3UPOBAHHBIX  Iporpammubeix  cpexacts. IIK 2.4,
OcymiecTBISATh pa3pabOTKy TECTOBBIX HAa0OpPOB U TECTOBBIX
ClleHapueB Juisi mporpaMMmHoro obecnedenus. [IK 2.5,
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HpOI/ISBOIII/ITB HHCIICKTUPOBAHUEC KOMIIOHCHT HIPOIrpaMMHOI0,
oOecneueHuUs Ha npeamMeT COOTBCTCTBHA cTrangapramMm
KOJAHUPOBAHUA.

3.4.3. PeBbroMpOBaHKE MPOTPAMMHBIX TPOTYKTOB:

[1K 3.1. OcyiiecTBiIsiTh peBLIOMPOBAHUE MPOrPAMMHOIO KOJa B
COOTBETCTBUH C TEXHUUECKOH TOKYyMEHTAalIUEH.

[IK 3.2. BbINOAHATH NPOIECC HU3MEPEHHS XapaKTEPUCTHUK]
KOMIIOHEHT IPOrpaMMHOT0O MPOAYKTa JJsi  ONpeAeNeHUs
COOTBETCTBUS 3aJJaHHBIM KPUTEPHUSIM.

[1K 3.3. IIpou3BoauTh Kccaea0BaHue CO3JaHHOTO IPOTPAMMHOIO
KOJa C HMCIOJb30BAaHUEM CIELHATIN3UPOBAHHBIX MPOTPAMMHBIX,
CPEICTB C LEJIbI0 BBISIBICHHUS OIIMOOK M OTKJIOHEHHUS OT
QITOpUTMA.

[IK 3.4. IlpoBoauTh CpaBHUTENBHBIM aHAJINW3 MPOrPAMMHBIX
POAYKTOB M CPEACTB pa3pabOTKH, C LENbI0O BbISBICHUS
HAWIYy4IlIero PELICHUs] COIVIACHO KPUTEPHSM, OIPE/IEICHHbBIM
TEXHUYECKUM 3a/laHUuEM.

3.4.4. ComnpoBoxaeHue U  0O0CIyXUBaHHE
pOrpaMMHOr0  O00OecrneyeHHss  KOMIIbIOTEPHBIX
CHCTEM:

[IK 4.1. OcymecTBiasSTh HMHCTAUISILIMIO, HACTPOHKY U
00CITy’)KUBaHHE MPOTPAaMMHOI0 OOecreueHus] KOMIbIOTEPHBIX
CHUCTEM.

[IK 4.2. OcymecTBisTh HM3MEPEHUS OKCIUTyaTallMOHHBIX
XapaKTepPUCTUK MPOrPaMMHOTO OOECTeYeHHs KOMITbIOTEPHBIX
CHUCTEM.

MK 4.3. BpimonHsaTh paboThl MO MOIU(MUKAIMH OTIEIBbHBIX
KOMIIOHEHT MPOTrPaMMHOIO OOECIeYeHUsT B COOTBETCTBUU C
MOTPEOHOCTAMH 3aKa34MKa.

I1IK 4.4. OGecneuynBarh 3alIUTy MPOTPAMMHOI0 OOecreYeHus

KOMITBFOTCPHBIX CUCTCM NMPOTPpaAMMHBIMU CPEACTBAMU.
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2. CTpykTypa u coaep:xaHue 001eo0pa3oBaTeJJbHON JUCHUNIMHBI

2.1. O0beM QMCHUIIMHBI K BHAbI YUeOHOI padoThI

Buj yueOHoit padoThl

Oobvem ¢ uacax

O0bem o0pa3oBaTeIbHOM NPOrPaMMbl JHCHUIINHBI 320
B T.4.

OcHoBHOe coJep:kaHue 284
BT. 4.:

TEOpeTHYeCcKoe 00y4yeHue 183
MPaKTUYECKHE 3aHATHS 101
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (co/lep:KaHue 26
NMPHUKJIATHOT0 MOIYJIA)

BT. 4.:

TeopeTudeckoe o0ydeHue 11
IIPAaKTUYECKUE 3aHATUS 15
Koncynbranuu 4
IMpomexxyTounas arrecTanus (3IK3aMeH) 6
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2.2. TeMaTH4yecKMid IJIAH U COJAEPKAHME TUCUUIINHBI

®opmupye
Coaep:xanue yueOHOro MaTeprasa (0CHOBHOe U NPodecCHOHAIBHO-
HaumeHnoBaHue pa3aesioB . O6bem Mble
OPHEHTHPOBAHHOE), J1A00PATOPHbIE  MPAKTHYECKHE 3aHATHS, NIPUKJIATHOI
U TeM 4yacos KOMIIeTEeHI]
MOAYJIb (IIPH HAJTUYMH)
70
1 2 3 4
OcHOBHOe coiep:KaHue
Pa3nea 1. [loBTOpeHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI 17
Tema 1.1 Coneprxkanne yueOHOro Matepuasia
[enb u 3a1a4¥ | bazoBble 3HaHUS U YMEHUS TI0 MaTeMaTHUKe B MPO(ecCrOHAIbHON U B TIOBCETHEBHOM
MaTEMAaTHKH IIPU OCBOCHUH | JIEATEIBHOCTH.
CHELHUaAILHOCTH 1
Tema 1.2 Coneprxanue yueOHOro MaTepuania
Uucna wu  BbluMcieHus. | JIeficTBHS Ha MOJOKHUTEIBHBIME U OTPULIATEIIEHBIMHU YUCIIaMH, OOBIKHOBEHHBIMHU H
Boipaxkenus U | IECATUYHBIMU JPOOSIMHU.
npeodpazoBaHus JleWicTBUS cO cTEeNneHsIMH, (POPMYITBI COKPAILIEHHOTO YMHOXCHHUS. 3 OK-01. OK-
5
02, OK-03,
Tema 1.3. IIpodeccnonanbHO-OPHEHTHPOBAHHOE COAEPKAHUE (COAePKAHNE TPUKJIATHOIO OK-04. OK-
5
['eomeTpus HA TUIOCKOCTH | MOYJIS1) 05, OK-086,
Bunel ninockux ¢Guryp U ux miomaib. OK-07
[IpakTHKO-OpHEHTHPOBAHHBIE 337aUU B Kypce T€OMETPUHN Ha INIOCKOCTH
2
[IpakTnueckoe 3anaTue
Tema 1.4 Coneprxkanne yueOHOT0 MaTepuasa
[TponienTHBIE BRIYKMCICHHUA | [IpocThie MPOIEHTHI, pa3Hble CIIOCOObI HX BhIYHCICHUS. CII0KHBIE TPOICHTHI 3
[IpakTrueckoe 3aHsTHE 1
Tema 1.5 Coneprxanue yueOHOro MaTepuaa
VYpaBHeHus u HepaBeHCTBa | JIMHEWHBIC, KBaIpaTHEIE, APOOHO-INHEITHBIE YpaBHEHHS U HEpaBEHCTBA 1
[IpakTrueckoe 3aHsTHE 1

Tema 1.6

Copep:xanne yueOHOT0 MaTepuana




Cucrembl ypaBHeHMM # | CriocoObl peleHus] CUCTEM JIMHENHbIX ypaBHeHui. Ilonarusa: marpuua 2x2 u 3x3,
HEPABECHCTB onpeaenutesnb Marpuipbl. Mertong I'aycca. CucTeMbl HENMHEHHBIX YpaBHEHUH. 4
CucreMbl HEpaBEHCTB
Tema 1.7 Coneprxkanne y4eOHOT0 MaTepuasia
BxosiHOM KOHTPOJIb Breruucnenuss m mpeoOpa3oBaHus. YpaBHEHHS M HEpPaBEHCTBA. | eomMeTpus Ha
IIJIOCKOCTH
KonTponbHas padora 1
Pa3znen 2. 16
Crenenn u kopuu. CreneHHas pyHKUHUs
Tema 2.1 Copep:xanue yueOHOTo MaTepuana
Crenennass QyHKuus, e | [Tonstue KOpHS N-Oif CTENMeHM U3 AeHcTBUTENbHOrO umcia. PyHkuuu y = VX ux
CBOJCTBa cBoiicTBa 1 rpaduku. CBOMCTBA KOPHS N-Oi CTETICHH 2
[IpakTrueckoe 3aHsATHE 2
Tema 2.2 Coneprxkanne yueOHOro Matepuasia
ITpeoOpa3oBanue IIpeoOpa3oBaHue HPpPALMOHAIBHBIX BBIPAXKEHUH (pa3ioXKeHUE Ha MHOXKUTEIH,
BLIPAKEHUHM C KOPHAMM N- | BEIHECEHHE OOIIET0 MHOXKHUTENS, (OPMYJIIBI COKPAIIEHHOTO YMHOKEHHS) 1 OK-01, OK-
ol cTenenu [IpakTHYECKOE 3aHsATHE 2 02, OK-03,
Tema 2.3 Conepsxanue yaebHOro MaTepuana OK-04, OK-
CpoiictBa  creneHn ¢ | [loHsTHE CTETICHH C JIFOOBIM pallMOHATIBHBIM MOKa3areneM. CTerneHHble QYHKINH, X 05, OK-07
palMOHAIILHBIM U | cBOICTBa U rpaduku
JENCTBUTEIBHBIM 2
MIOKa3aTeNsIMH
Tema 2.4 Coneprxanue yueOHOro MaTepuasa
Pewenne PaBHOCHIIBHOCTB MppallMOHAIBHBIX YPABHEHUH U HEPABEHCTB. METO/IbI UX pELICHUS. 4
MppaLMOHATIbHBIX Pemenue nppanvoHalbHbIX YpaBHEHUN 1 HEPABEHCTB
YPaBHEHUH U HEPABEHCTB | [IpakTHUECKOE 3aHSTHE 2

Tema 2.5

Copep:xanne yueOHOTO MaTepuana
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Crenenun u KopHH. | Onpenenenue creneHHoil (QyHKiuM. Mcnonap3oBaHuEe €€ CBOWCTB MPU PELICHUU
CrenenHast QyHKITHS ypaBHEHUH U HEPABEHCTB
KonTponbnas pabora 1
Pa3nea 3. [lokasarenbHas pyHKIMA 16
Tema 3.1 Copepxanne yaeOHOTo MaTepuana
ITokazatenbHas ¢yHKUMA, | CTeneHb ¢ NPOW3BOJBHBIM  JIECHCTBUTECIBHBIM  MOKazateneMm. OrmnpeaencHue
ee CBOIiCTBa MOKa3aTeabHOW (YHKIMH, €€ CBOMCTBa U TpaduK. 3HAKOMCTBO C IPHUMEHEHUEM
MoKasareiabHOH (QyHKIMU. PerieHue mokazateiabHbIX ypaBHEHUN (PYHKIIMOHAIBHO-
rpagu4ecKuM METOA0M 4
Tema 3.2 Copep:xanue yueOHOro MaTepuaia OK-01, OK-
Pemienne mnoxasartenpHbIX | PemieHne 1moka3aTeNbHBIX  yPaBHEHHWH METOJOM YPaBHHMBAaHUS —IIOKa3aTelei, 02, OK-03,
YPaBHEHMH U HEPABEHCTB | METOJIOM BBEJICHHSI HOBOW MEPEMEHHOW, ()YHKIIMOHAIBHO-TPAPUIECKUM METOIOM. OK-04, OK-
Pemienue mokasareabHbIX HEPABEHCTB 1 05, OK-07
[IpakTuueckoe 3aHaTue 4
Tema 3.3 Coneprxanne yueOHOT0 MaTepuasia
Cucrembl TOKa3aTeNbHBIX | PellieHne cUCTEM MOKa3aTeNbHbIX YPaBHEHUI 4
ypaBHEHU U [IpakTuueckoe 3ansTue 2
Tewma 3.4 Copepxanne yueOHOTO MaTepuana
Pemenue 3a1a4. | PemieHne mnoka3aTenbHBIX YpPaBHEHUH METOJAOM YpaBHUBAaHUS IOKa3aTeled u
[TokazarenbHast QyHKINS METOJIOM BBEJCHHS HOBOM MEPEMEHHOM. PellieHne nokasaTeabHbIX HEPABEHCTB
KonTtponsnas pabora 1
Paznen 4. Jlorapugmel. Jlorapudpmudeckas pyHkuus 28
OK-01, OK-
02,
Tema 4.1 Copep:xanne yueOHOTO MaTepuana OK-03, OK-
Jlorapudm yucna. | Jlorapudm uucna. JlecATHUHBIA U HATypaldbHBINA Jorapudmel, gucio e. Gopmymna 04,
HecaTnunsblit U | mepexona




HATYpaJlIbHbIA JIorapu(MBI, 4 OK-05, OK-
YUCIIO € 07
Tema 4.2 Copepxanne yaeOHOT0 MaTepuana
CpoiictBa  norapudmos. | CpoiicTBa torapupmoB. Oneparius JorapupMUPOBAHHS. 4
Onepanus [IpakTyeckoe 3aHsATHE
Jorapu(GpMUPOBAHUS 4
Tema 4.3 Coneprxkanne y4eOHOT0 MaTepuasia
Jlorapudmuueckas Jlorapudmuueckasi pyHKIUS U ee CBOIMCTBA 2
¢GyHKIM, ee CBOMcTBa [IpakTnueckoe 3aHsATHE 1
Tema 4.4 Copep:xanue yueOHOro MaTepuana
Pemenne ITonsite norapudmudeckoro ypaBHeHHsa. Omnepanus HOTeHIUpoBaHUS. Tpu
JorapruQMUIECKuX OCHOBHBIX METOJIa PEUICHUS JIOTapU(PMUIECKUX YPABHEHMH: (PYHKIIMOHAIBHO-
YPaBHEHHH ¥ HEPABEHCTB | rpaduyeckuii, METOJ MOTCHLMPOBAHMS, METOX BBEACHHS HOBOH [IEPEMEHHOIL. 5
Jlorapudmuueckue HepaBeHCTBa
[IpakTryeckoe 3aHsATHE 5
Tema 4.5 IIpodeccuonanbHO-OpHEeHTHPOBAHHOE CO/lep:kaHue (coaepKaHNe PUKJIATHOTO
Jlorapudmsl B mpHupoae U | MOIYJIst)
TEXHHUKE [Ipumenenune norapudpma. Jlorapudmuueckas cnupanb B npupone. Ee 1
MaTeMaTHYeCKue CBOMCTBA
[IpakTHyeckoe 3aHsATHE 1
Tema 4.6 Coneprxanue yueOHOro MaTepuasa
Pemenne 3ajga4. | Jlorapudpmuueckas ¢pyHkuus. Pemenne npocredmmx gorapuMuyecKux ypaBHEHUN
Jlorapudmsr. KonTponbnas padota
Jlorapudpmuueckas
byHKIIUS 1
Pa3nes S Ilpsimble M VIOCKOCTH B MPOCTPAHCTBE 18 OK-01, OK-
03, OK-04,
Tema 5.1. Conepsxanne yuebHOro MaTepuana OK-07
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OcHOBHBIE MOHATHUSI
CTEPEOMETPHHU.
Pacnonoxxenue npsAMbIX U
IUIOCKOCTE

[Ipeamer crepeomerpun. OCHOBHBIE TOHSTHS (TOuYKa, NpsiMasi, ILJIOCKOCTD,
npoctpanctBo). OCHOBHbIE  akcMOMBbI  cTepeomerpuu.  [lepecekaromiuecs,
napajieJibHble W CKpeluuBaromuecs mpsimble. [Ipu3Hak ©  CBOMCTBO
CKpeuIrBaromuxcs npsaMbeix. OCHOBHBIE TPOCTPAHCTBEHHBIE (PUTYPHI.

Tema 5.2.
[TapamienpHOCTh MPSMBIX,
OpsIMOM U IUIOCKOCTH,

Copepxanue yueOHOro MaTepuana

[lapannensHple npsmas W IwiockocTs. Ompenenenue. Ilpusnak. CaolicTBa.
[Tapamnensubie mnockoctu. Omnpenenenue. [Ipusnak. CpoiictBa. Terparap u ero

IJIOCKOCTEM anemeHTsl. [lapannenenunen u ero anemeHTsl. CBONCTBA TPOTHUBOIIOIOKHBIX TpaHen
n quaroHaney napamenenunesna. [locrpoenue ceuennii. Pemenue 3anay.
[IpakTuueckoe 3aHaTue

Tewma 5.3. Copepxanue yueOHOro MaTepuana

[lepneHAUKYISIPHOCTH [lepnennukynspueie npsmble. llapamienbHble npsMble, NEPHEHAUKYISPHBIE K

IIPSAMBIX, IPSIMOHN U
IIOCKOCTH, TNIOCKOCTEH

10cKOCTH. [Ipr3HaK nepneHauKyIspHOCTH NPSAMOU U IUIOCKOCTH. [l0Ka3aTenbCeTBo.
Ilepnengukynsap wu HakioHHasg. [lepneHaukynsapHsle IIockoctu. IlpusnHax
NEPIEHIUKYISIPHOCTH IIJIOCKOCTEN. [[oKka3aTenbeTBo.

PaccrosiHus B mpocTpaHcTBe

Tema 5.4. Coneprxanue yueOHOro MaTepuasa
T M Tpex v

copema 0 pe Teopema 0 Tpex NmepneHAUKYISApax. YTOJI MEXIY NPSIMON U IJIOCKOCTBIO. YTOI
HepIEeHIUKYIIspax .

CPHCHANKYIApA MeXy MIIoCKOCTSIMHU. [IpsiMoyronbHbIN Napaienenumnes

[IpakTrueckoe 3aHsATHE

Tema 5.5. IIpodeccnonanbHO-OPHEHTHPOBAHHOE COAEPKaAHUE (COAePKAHNE TPUKIIATHOTO
[TapamnensHele, MO/YJIst)
NEPIIEHIUKYJISIPHBIE, AxkcuoMbl  crepeomeTpuu. lleprneHaUKynspHOCTE HpsMOM M IUIOCKOCTH,

CKpPCIIUBAIOIIHECS IPAMBIC

MapajieIbHOCTh JIBYX MPSAMBIX, MEePIECHINKYIISIPHBIX IJIOCKOCTH,
MEePIEHANKYISIPHOCTD TIIOCKOCTEHN

[IpakTHueckoe 3aHsATHE
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Tema 5.6.
Pewenne 3anau. [Ipsmelie u
IJIOCKOCTH B IIPOCTPAHCTBE

Conepxkanue y4eOHOro MaTepHuaia

PacnonoxeHue npsMbIX M IUIOCKOCTEH B NPOCTpaHCTBE. [leprneHauKyIsspHOCTh U
NapajuIeIbHOCTb NMPSAMBIX U II0ckocTel. CKpelmBaromecs npsmble

KonTponbnas pabora 1
Pa3nen 6. KoopauHaTsbl 4 BEKTOPBI 14
Tema 6.1 CozeprkaHue yueOHOro MaTepHana OK-02, OK-
JlexkapToBBI KOOpAMHATHI B | JlekapTOBBI KOOpPAMHATHI B MpocTpaHcTBe. lIpocreiimme 3amayn B KOOpIWHATAX. 3 03, OK-04,
npocrpaHcTBe. Paccrosguue | Pacctosinue Mexxay IByMsl TOYKaMU, KOOPAUHATHI CEPEIMHBI OTPE3Ka OK-07
MEXAy HABYMA TOYKaMHU. | [[pakTHUECKOE 3aHSITHE
Koopaunatel  cepenuHsl 1
oTpe3Ka
Tema 6.2 Coneprxanue yueOHOro MaTepuasia
Bekropsl B mpocTpancTse. | Bektopsl B mpocTpancTBe. ClI0KEHUE U BBIMUTAHUE BEKTOPOB. Y MHOKECHHE BEKTOPA
Yron Mexnay BekTopamu. | Ha uucio. Kowmrianapueie BekTophl. CKaJspHOE MPOU3BEIECHHUE BEKTOPOB.
CkansipHoe mnpousBelieHHEe | PaznokeHne BEKTOpa Mo TPeM HEKOMIUTAHAPHBIM BeKTOopaMm. KoopauHaThl BEKTOpA,
BEKTOPOB CKaJISIPHOE MPOU3BE/ICHUE BEKTOPOB B KOOPAMHATAX, YIOJl MEXIY BEKTOPaMH, Yroi 4
MEXy NMPSMOHN U TIIOCKOCTBIO, YTOJl MEXAY MIOCKOCTSIMHU.
[TpakTrueckoe 3aHsTHE 3
Tema 6.3 IIpodeccnonanbHO-0OpHEeHTHPOBAHHOE COJAepKaHue (coiepKaHNe MPUKJIATHOTO
IIpakTuko- MOYJIs1)
OpHEHTHpOBaHHbIE 3a1a4yM | KoopauHaTHas MI0CKOCTh. BbIUMClIEeHHE pacCTOSHUI M MIIOMIAed Ha IJIOCKOCTH.
Ha KoopauHaTHOH | KonnuecTBEHHBIE pacyeThl
MJIOCKOCTH [TpakTrueckoe 3aHsTHE 2
Tema 6.4 Coneprxanne yueOHOTO MaTepuasa
Pemenne 3ama4. | JlekapToBel KOOPAMHATHI B MPOCTpAaHCTBE. BekTopsl B npocTtpancTe. CloXeHne u

KoopanHatsel 1 BEKTOPBI

BBIYUTAHUEC BCKTOPOB. VYMHOXEHHIE BCKTOpa HAa 4YHCIO. KOMHHaHapHBIe BCKTODPHI.

CKaJ'IprHOC MMPOU3BCACHUC BCKTOPOB. Paznoxenue BCKTOpa Io TpEM
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HEKOMIUIaHApHBIM BeKkTopaM. IIpocreimme 3agaun B xoopauHarax. KoopaunHartsl
BEKTOPA, pACCTOSIHUE MEKly TOUKaMH, KOOPIAUHATHI CEPEANHBI OTPE3Ka, CKAIIPHOE
IIPOU3BEJICHUE BEKTOPOB B KOOPJAMHATAX, YIOJ MEKIAYy BEKTOPAMH, YOl MEKIY
IIPSIMOM U TNIOCKOCTBIO, YTOJI MEXAY IIJIOCKOCTSIMU

KontponpHas padota 1
Pa3nes 7. OcHoBbl TpuronoMerpun. Tpuronomerpuyeckue GyHKIuU 39
Tema 7.1 Copepxanne yaeOHOT0 MaTepuana
Tpuronomerpuyeckue Panuannas mepa yria. [IoBopoT Touku BOKpYr Haudaja KoopauHat. OnpezneneHue
(YHKIMM IPOM3BOJILHOTO | CHHYCA, KOCHHYCA, TaHI'€HCA. 3HAKU CHHYCA, KOCHHYCA, TAHT'CHCA IO YETBEPTSIM. 3
yrna, uucia. Paguannas v | 3aBUCUMOCTh MEXIYy CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAHI'€HCOM OJHOTO W
rpajgycHas Mepa yria TOTO K€ yIJia
Tema 7.2 Coneprxkanue yueOHOro MaTepuana
OcHoBHbIE Tpuronomerpuueckue ToxaecTsa. CHHYC, KOCUHYC, TAHI'€HC U KOTAHT€HC YIJIOB O U OK-01, OK-
TPUTOHOMETPHYECKHE - 0.. DOpPMyJIBI IPHUBEIEHUS 2 02, OK-03,
TOXACCTBA. IIpaxkTueckoe 3aHsATHE OK-04, OK-
®opMyIIBl IPUBEIEHUS 2 05, OK-06,
Tema 7.3 Copep:xanue yueOHOTO MaTepuana OK-07
Cunyc, xocunyc, TaHreHc | ®opmynsr cnoxenus. CHHyC U KOCHHYC JBOWHOTO yria. ®opMyIbl MOJIOBHHHOTO
CyMMBI M Pa3sHOCTH [IBYX | yria. [IpeoOpazoBaHusi CyMMbl TPUTOHOMETPUYECKUX (PYHKIMH B MPOU3BEICHUE.
YIJIOB Cymma u pasHocTh cuHycoB. CymMmMa M pa3HOCTb KOCHHYCOB.  BbIpakeHue 4
Cunyc nu KOCHHYC | TPUTOHOMETPUYECKMX (YHKIMA uepe3 TaHIeHC [IOJOBMHHOIO apryMeHTa.
asorinoro yrina. @opmyiisl | [Ipeobpa3zoBaHus TPOCTEHIIMX TPUTOHOMETPHUECKUX BBIPAKEHUH
ITOJIOBUHHOTO yIJIa [IpakTnueckoe 3anarue 3
Tema 7.4 Copep:xanne yueOHOTO MaTepuana
Oynkuuy, HX CBOMCTBA. | OOMAcTh OMpeeNeH!s] 1 MHOXKECTBO 3HaueHU (pyHkiuii. YETHOCTh, HEUYETHOCTD,
CrniocoOsl 3aJlaHus | mepuoAUYHOCTh PpyHKUIMH. CriocoOb! 3aJaHus PYHKIIHMA 2

byHKIMMA
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Tema 7.5
Tpuronomerpudeckue
¢yHKIMH, MX CBOWCTBA U

Conepxkanue y4eOHOro MaTepHuaia

OO6nacte onpeneneHUs U MHOXXECTBO 3HAUYCHUH TPUTOHOMETPUYECKUX (PYHKIUH.
YérHOoCTh, HEYETHOCTD, NEPUOTUIHOCTD TPUTOHOMETpUYecKnX (yHkuuid. CBoiicTBa

rpaduxu u rpaduku QyHKIMIA y = cos X, Y = Sin X, Y = tg X, y=ctgx.
[IpakTudeckoe 3aHaTHE
Tema 7.6 Coneprxkanne y4eOHOT0 MaTepuasia
[Ipeobpa3zoBanue Cxartue 1 pacTshKeHHEe TPa@UKOB TPUTOHOMETPUYESCKUX (DYHKIIUH.
rpaduKoB [IpeobpazoBanue rpadKOB TPUTOHOMETPUUYECKHUX (HYHKIIHMA
TPUTOHOMETPHUICCKHIX [IpakTudeckoe 3aHgTHE
byHKUIMMA
Tema 7.7 IpodeccnoHabHO-OPUEHTHPOBAHHOE COAepP:KaHUe (CoAepKAHUE IPUKJIATHOTO
Onucanue MOyJIs1)
MIPOU3BOJICTBEHHBIX Hcnonp3oBaHue CBOWCTB TPUTOHOMETPUYECKUX (PYHKIUH B MPOQECcCHOHATBHBIX

NPOIIECCOB € MOMOIIBIO
rpaduxoB QyHKINN

3aJadax

HpaKTI/IquKOC 3aHATUC

Tema 7.8
Tpuronomerpuueckue
YpaBHEHUS U HEPABEHCTBA

Coneprxkanne yueOHOro Matepuasia

VYpaBHeHue cos X = a. YpaBHEHHE sin X = a. YpaBHeHUe tg X = a, ctg X = a. Pemenue
TPUTOHOMETPUUYECKUX YpaBHEHUI OCHOBHBIX THUIIOB: npocTenine
TPUTOHOMETPUYECKUE YPAaBHEHMs, CBOJSLIMECH K KBaJApPaTHbIM, pEIIaeMble
pa3ioKEeHUEM Ha MHOKUTEIU, OJTHOPOIHBIE.

[Ipocreiine TPUroHOMETPUUECKHE HEPABEHCTBA

[IpakTHueckoe 3aHATHE.

Tema 7.9 Coneprxkanne yueOHOT0 MaTepuasa

Pemienne 3amay. ocnoBhl | [IpeoOpa3oBanue TPUTOHOMETPUYECKUX BBIPAKCHHM. Pemenne
TPUTOHOMETPHH. TPUTOHOMETPUUYECKUX YPABHEHUN M HEPABEHCTB B TOM YHCIE C HMCIOJIb30BaHHEM
Tpuronomerpuueckue CBOWCTB (pyHKLHMH.

byHKIIH KonrtponsHas pabora

Pa3nex 8.

KoMmmiekcHble unciia
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Tewma 8.1 Copepxanne yaeOHOTo MaTepuana
KommnekcHble yncna [Tonatue komriuiekcHoro umcia. ComnpspkeHHbIE KOMIUIEKCHBIE YHCIA, MOAYJIb U
apryMeHT KOMIUIEKCHOro uyucia. @Dopma 3amucu  KOMIUIEKCHOTO — YHCla 4
(reomeTpuueckasi, TpPUTOHOMETpHUUEcKas, anreOpaudeckas). Apudmernyeckue
JEHCTBUS C KOMILJIEKCHBIMU YHCIIAaMU
Tewma 8.2 Copepxanne yaeOHOTo MaTepuana
[Ipumenenue BrinosiHeHUE pacyeToB ¢ MOMOILBK KOMIUIEKCHBIX yucen. [IpuMepsl uCnionb30BaHus
KOMILJIEKCHBIX YHCET KOMIUIEKCHBIX YUCEI 1
[IpakTuueckoe 3aHaTue
Pa3nen 9. [IpousBoanas GpyHKIUM, ee IPUMEHEHHE 44
Tema 9.1 Copep:xanue yueOHOro MaTepuana
ITonsarue IIPOM3BOJHOM. | 3a/1auul, TPHUBOJSIINEC K TOHSATHIO TPOM3BOAHON. OrmpeneicHne TPOU3BOIHOM.
@opMmysibl M IpaBuia | ATTOPUTM OTBICKaHHsI TMPOU3BOAHOW. CBs3b MEXAY CpeIHEH W MIHOBEHHOU
G hepeHIIMPOBaHUS CKOpPOCTBIO ABM>KeHHUA. [Ipon3BoHas creneHHol GpyHKunu 3 OK-01, OK-
02, OK-03,
Tema 9.2 Coneprxanne yuebHOro MaTepuana OK-04, OK-
ITponsBoHbIE cymmel, | @opmyisl quddepeniuponanus. [pasmia nuddepenunpoBanus 5 05, OK-06,
PasHOCTH  MPOM3BEAEHHUS, | [IpaKTHUECKOE 3aHSTHE 3 OK-07
YacTHOTO
Tema 9.3 Copepxanne yaeOHOT0 MaTepuaa
[Tpou3BoHBIC Omnpenenenue ciaoxHoN GyHkMU. [Ipon3BogHAS TPUTOHOMETPUYECKUX (YHKIUH. 5)
TPUTOHOMETPUUYECKUX [IpousBoHAs CIIOKHON (PYHKIIHH
¢ynxumii.  Ilpomssonnas | [IpakTuUeCKOE 3aHATHE 1
CJIOKHOM (pyHKITMH
Tema 9.4 Copep:xanne yueOHOTO MaTepuana
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I'eomeTpuueckuit u | 'eomMeTpuyeckuii CMBICI TNPOU3BOAHON (YHKIMHM — YIJIOBOH KO3 (UIHEHT
buznueckuit CMBICJI | KacaTeNbHOU K TpaguKy (yHKIHMH B TOYKE. YpaBHEHHE KacaTeIbHOW K rpaduky
IIPOU3BOTHON (GyHKIMU. AJTOPUTM COCTAaBIICHUS YpaBHEHHs KacaTeNbHOW K rpaduky QyHKIuH
y=f(x)
[IpakTHyeckoe 3aHsATHE
Tema 9.5 Coneprxkanue ydeOHOr0 MaTepuraa
dusnueckuit CMBICT | @u3nyeckuil (MEXaHUYECKUI) CMBICI IPOU3BOJHOM — MI'HOBEHHAs CKOpPOCTb B
IIPOU3BOTHON B | MOMEHT BpeMeHH t: v =S’ (t)
npodeCCHOHATBHBIX [IpakTuyeckoe 3aHsATHE
3a7agax
Tema 9.6 Copep:xanue yueOHOro MaTepuana

MOHOTOHHOCTH (YHKITHH.
Touku sKcTpeMyMa

BOSp&CTaHI/IC n Y6LIB8.HI/I€ Q)YHKHI/II/I, COOTBCTCTBHUC BO3paCTaHUsA U Y6BIBaHI/I$[
(I)YHKI_II/II/I 3HAKy HpOHSBOHHOﬁ. 38.,[[3‘114 Ha MaKCUMyM W MHUHUMYM. AHrOpHTM
HCCICOOBAHUA (1)YHKI_II/II/I H ITIOCTPOCHUA €€ rpa(bHKa C IIOMOIIBIO HpOI/ISBO,HHOfI.

[IpakTrueckoe 3aHsATHE

Tema 9.7
HccnenoBanne QyHKIMA 1
HOCTPOCHHE TpapUKOB

Coneprxkanne yueOHOro Matepuasia

WccnenoBanne pyHKIIMM HA MOHOTOHHOCTb M ITOCTPOEHHE I'PaUKOB.

HpaKTqucxoe 3aHATUC

Tema 9.8 HauGosbpiuee u

Copepxanue yueOHOTO MaTepuana

HauMEHbIIee 3Hauenus | HaxoxaeHrne HamOOJbIIEro M HAaUMEHbBIIEro 3HaueHUuM (QYHKIMI Ha OTpe3Kke, Ha
byHKIUM VMHTEpBaJe

[IpakTrueckoe 3aHsATHE
Tema 9.9 IIpodeccnonanbHO-OPHEHTHPOBAHHOE COAEPKaAHUE (COAePKAHNE TPUKIIATHOTO
Haxoxxnenue MOIYJIs1)

ONTUMAJIBHOIO pe3yibTaTa
C IOMOILBIO IPOU3BOJIHOMN
B IIPAKTUYCCKHUX 3aJjadax

Haunmenbiiee 1 HanOoIbIlIee 3HAUCHUE (bYHKI_II/II/I

[IpakTHueckoe 3aHsATHE

Tema 9.10

Coneprxanne yueOHOTO MaTepuasa
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Pemenue 3a71a4.

[TpousBonHas ¢pyHKIUH, €€

®opmynsl u npaBuia auddepennnpoBanus. McecnenoBanue GpyHKIUI ¢ TOMOILIBIO
npou3BoaHON. Hanbomnbiee 1 HauMeHblIee 3Ha4eHUs! (PYHKIUU

IPUMEHEHHE KonTponbHas pa6ora 1
Pasznea 10. 39
MHororpaHHHKHM ¥ TeJia BpalleHust
Tema 10.1 Coneprxkanue y4eOHOT0 MaTepuasia
Bepmmnel, pebpa, rpanu | [Tousitue MHOrorpaHHuka. Ero sjeMeHTBI: BEpHIMHBI, pebpa, rpaHu. Jl@aroHaib.
MHOTOIPaHHHUKA Ceuenue. Boinykiibie ¥ HEBBITYKIIbIE MHOTOTPAHHUKHU
2
Tema 10.2 Copep:xanue yueOHOTo MaTepuana
IIpusma, ee | [lonstue npusmel. Ee ocHOoBaHus u GokoBble rpaHu. Beicota mpusmsl. [Ipsmas u
COCTAaBIIAIOIIME, CEUYEHUE. | HAKJIOHHAs npu3mMa. [IpaBuiibHas pu3Ma.
[Ipsimast w  mpaBusIbHAA 2 OK-01, OK-
e 02, OK-03,
Tema 10.3 Copepxanne yaeOHOro MaTepuana OK-04. OK-
[Tapannenenunen, Ky0. | [lapamienenunen, CBOMCTBAa MPSIMOYTOJBHOrO mapaieienumnena, kyo. CeucHue 05 OI’<-0 5
Ceuenne KyOa, | kyba, mapayiesenunena (,)K-O7 ’
napasuieNienumnena 2
Tema 10.4 Coneprxkanne yueOHOT0 MaTepuasa
IInpamupa, ee | [Tupamuna u ee anementsl. Ceuenne nupamusl. [IpaBunbHast nupamua. Y ceueHHast
COCTaBJIAIOIIME, CEUEHHE. | MUpaMuIa
[IpaBuibHaAss — TUpaMuUIA. 2
YcedeHHas nupamua
Tema 10.5 Copep:xanne yueOHOTO MaTepuana
bokoBas u noyiHas | [Tnomaaps 60KOBOM U MOTHOW MOBEPXHOCTH MPU3MBI, TUPAMUIBI 1
MOBEPXHOCTh Opu3Mbl, | [IpakTHuecKoe 3aHATHE 2
TTUPAMH/TBI
Tema 10.6 Copepxanne yaeOHOT0 MaTepuaa
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Cummerpuss B KyOe,
napajuiesenumnese,
npu3Me, THpaMuIe

CuMMeTpHsi OTHOCHUTENBHO TOYKH, HIpsMOM, Imiuockoctu. Cummerpus B KyOe,
napajuiesienuIe e, IpusmMe, nupaMuie

Tema 10.7
[Ipumepsl cummeTpuii B
npodeccuun

IIpodeccnoHanbHO-OPUEHTHPOBAHHOE COAepKaHMe (CopepKAHNE TPUKJIIATHOTO
MO/1YJIfA)

CumMeTpus B IPUPOJIE, APXUTEKTYpPE, TEXHUKE, B OBITY

HpaKTI/IHCCKOC 3aHATUEC

Tema 10.8 Coneprxkanue y4eOHOT0 MaTepuasia

[IpaBuibHBIC [ToHsiTHE MpaBMIILHOTO MHOTOrpaHHKUKa. CBOMCTBA NPAaBUIIBHBIX MHOTOIPAaHHUKOB
MHOTOTPAaHHHKH, uXx | [IpakTryeckoe 3aHsITHE

CBOICTBA

Tema 10.9 Copepxanne yaeOHOro MaTepuana

[wmmuap, ero | Hunmuuaap u ero snemenTsl. CedeHue mMumHapa (MapajuiebHOEe OCHOBAHHUIO M OCH).
cocrapisirone. Ceuenue | Pa3BepTka HUIMH/IPA

WIMHPA

Tema 10.10 Coneprxkanue yueOHOro MaTepuana

Konyc, ero | Konyc u ero anementsl. CedeHue KoHyca (apajuieIbHOE OCHOBAHHIO M IPOXOIAIIEE

cocrasiitrone. CeueHue

yepes BEpIINHY), KOHWYecKue ceueHus. PazBepTka KoHyca

KOHYCa [IpakTudeckoe 3aHaTue

Tema 10.11 Copepxanne yueOHOTO MaTepuana

YcedeHHbI KOHYC. | YceueHHbIH KOHYC. Ero oOpa3syromas u BeicoTa. CeueHne yceueHHOro KOHyca
Ceuenue YCEUEHHOTO

KOHYcCa

Tema 10.12 Coneprxanne yueOHOTO MaTepuasa

[Hap u chepa, ux ceueHus

lap u ctepa. B3aumuoe pacnonoxenue chepbl U 1uiockoctu. CedeHue Iapa,
cepsl

Tema 10.13

Coneprxanne yueOHOTO MaTeprana
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[Tousitue 00 oOBEME Teua.

[TonstTre 06 oO0beme Tenma. OObeM Kyb0a M MPSIMOYTOJBHOTO MapaUIeIICIHIe/a.

OtHoleHue 00beMoB | OOBeM mpu3Mbl U IHHAPA. OTHOIIEHHE 00bEMOB MOI00HBIX TEJ. 3
NOJOOHBIX TeJ [IpakTUyeckoe 3aHsATHE 1
Tema 10.14 Coneprxkanue y4eOHOT0 MaTepuasia
Obvembl M TUIOWAIHM | OGpeMbl UpaMUIE! K KOHyca. O6beM mapa. LIomma i M0BepXHOCTel Tel 3
MMOBEPXHOCTEH TeI 1
[IpakTryeckoe 3aHsTHE
Tema 10.15 Coneprxkanue yueOHOT0 MaTepuaia
KomMmOunanmu KoMOuHanmu reoMeTpruaecKkux Tell 2
MHOTOTPaHHMKOB M Tell | [IpakTH4YeCcKOe 3aHATHE
BpalIeHUs 1
Tema 10.16 Coneprxkanue yueOHOro MaTtepuasia
['eomerpuueckue Hcnonp3oBaHne KOMOWHAIMIT MHOTOTPAaHHUKOB W TEJ BpAIICHUS B IPAKTHKO-
KOMOUWHAIMM Ha MPAKTUKE | OpUEHTHPOBAHHBIX 3a1a4ax
[IpakTUyeckoe 3aHsATHE 4
Tema 10.17 Coneprxkanue yueOHOro MaTepurana
Pemenune 3aga4. | OOBEMBI U TUIOIIAAH TOBEPXHOCTH MHOTOTPAHHUKOB M TEJ BPALLICHHS
Mmuororpannukn ¥ Tena | KonrponsHas pabora
BpaIllCHUS 1
Paszngen 11. 19
ITepBooOpa3Has pyHKINH, e IPUMEHEHUE
OK-01, OK-
Tema 11.1 Coneprxkanne yueOHOT0 MaTepuana 02, OK-03,
ITepooOpa3Has (GyHKIUH. | 3a7a4a O BOCCTAHOBJICHHH 3aKOHA JIBHXKCHHUS 10 M3BECTHOH ckopoctH. [ToHsTHe OK-04, OK-
[TpaBwmita HAXO0XK/JIEHMA | nHTerpupoBaHus. O3HAKOMJICHHE C TOHSATHEM HHTETpajia U IMepBOOOpa3HON uist 05, OK-06,
1IepBOOOPA3HBIX ¢byakun y=f(x). Pemenne 3amad Ha CBA3b MEPBOOOPA3HOM U €€ MPOU3BOIHOM, OK-07
BBIUUCIIEHHE TMEPBOOOpa3HOM i AaHHOW QyHKiuu. Tabmuuma Qopmyn ams
HaXO0XXJICHHUS epBOOOpa3HbIX. M3yueHue npasuiia BEIYUCICHNUS IEPBOOOPA3HOI 3

37



Tema 11.2 Copepxanne yaeOHOT0 MaTepuana
[Inomans KpUBONMHENWHOW | 3aauv, TPHUBOJSIINE K TMOHITHIO OIPEACICHHOTO WHTErpaia — O BBIYHCICHHUH
TpareLuu. @opmyiia | TUIOMAAX  KPUBOJMHEWHOW Tpamenud, O TMepeMelieHnd Touku. [lonarue 5)
Herotona — JleitOuuna onpenenéHHoro uaTerpana. dopmyna Hetorona— JleliOHuma

[IpakTuueckoe 3aHsiTHE 2
Tema 11.3 Coneprxkanue y4eOHOT0 MaTepuasia
[TonsiTue 00 | 'eomeTpuYecKuii CMBICIT OIPECICHHOIO HHTETpaa 4
OIPEJCICHHOM MHTETpane | IIpakTuyeckoe 3aHATHE
KaK TJIOIATN 2
KPUBOJIMHENHOH Tpanenun
Tema 11.4 IIpodeccnoHabHO-OPUEHTHPOBAHHOE COAEPKaAHME (COAepKAHME TPUKJIATHOTO
OmnpeieneHHbII UHTETPAJI B | MOIYJISA)
KU3HU 'eomerpuueckuii cmbica omnpeneneHHoro wuHrerpana. Popmyna HerooTtoHa -

JleliOHu1A. 1

Pemenue 3a1a4 Ha mpuMeHEHNE UHTETpalia Jisl BEIYMCICHUS (PU3UUYECKUX BEIUYUH

U IJI0IIAen

[IpakTrueckoe 3aHsTHE 1
Tema 11.5 Coneprxkanne yueOHOT0 MaTepuasa
Pemenue 3aj1a4. | [lepBooOpasznas pynkuuu. [IpaBuna HaxoxaeHus: nepBooOpa3Hbix. Ee mpruMmeHeHue
IlepooGpasnas ¢ynkumy, | KontponsHas pabora 1
€€ IpUMEHEHNE
Pasznmen 12. 2
MHo:xecTBa.
Tema 12.1 Coneprxkanne yueOHOT0 MaTepurana
MHuoxxecTBa [Tonsitue MHOXkecTBa. [TogMHOXkecTBO. Oniepanuu ¢ MHOKECTBAMH

2
£ OK-01,

Pa3nen 13. DineMeHTbI KOMOMHATOPUKH, CTATUCTUKH U TEOPUH BEPOSATHOCTEH OK-02,
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Tema 13.1 Copepxanne yaeOHOT0 MaTepuana

OcHOBHbIE nonsatus | [lepecraHoBku, pa3MenieHus, COUCTAHUS.

KOMOMHAaTOPUKHU

Tema 13.2 Coneprxkanue y4eOHOT0 MaTepuasia

CoOsITHE, BepOATHOCTH | CoObiTHe. KomOmHanmm coObiTuii. COBMECTHBIE M HECOBMECTHBIC COOBITHS.

cobbitus. Crnoxenue W
YMHOKECHHE BEPOSATHOCTEN

Teopembl 0 BEpOSITHOCTH CYMMBI COOBITUN. Y CIIOBHAsI BEPOSTHOCTh. 3aBUCHMbIE U
HEe3aBUCHMBIE COOBITHS. TeopemMbl 0 BEPOSTHOCTH MTPOU3BECHUS COOBITHIA.

Tema 13.3 IIpodeccuonaibHO-OpHEeHTHPOBAHHOE COleP KaHNeE (COAepPKaAaHNe MPUKJIIATHOTO
BepositHOCTh B | MOIYJIfA)
po¢eCCHOHATBHBIX OTHOcUTeNbHAST YacTOTa COOBITHS, CBOMCTBO €€ YCTOMYMBOCTH. CTaTHCTUYECKOE
3a/1ayax onpeencHue BepoaTHOCTH. OlleHKa BEPOSATHOCTH COOBITHS

[IpakTrueckoe 3aHsATHE
Tema 13.4 Coneprxkanne yueOHOro MaTepuasia
JuckperHas ciydyaiiHas | Bunel ciny4aiiHbix BenmuuuH. OmnpeenieHHe JUCKPETHOH CiydailHOW BEIUYHHBIL.
BEJIMYMHA, 3aKO0H ee | 3akOH pachpefesNeHusl JTUCKPETHOM clydyalHOW BeduuMHbl. Ee 4ncioBbie
pacnpeneneHus XapaKTePUCTHKU

[IpakTHueckoe 3aHsTHE
Tewma 13.5 Coneprxkanne yueOHOT0 MaTepuana

3agaun  MaTeMaTU4ECKOU
CTATUCTUKU

Bapuanuonnsiii  psa. Ilomuron wyactor u  rucrorpamma. Cratuctuyeckue
XapaKTepUCTHKU psAJia HaOII0AaeMbIX JaHHBIX

Tema 13.6
CocraBiieHie TaOIMUIl o
JMarpaMM Ha MPaKTHKE

IIpodeccnonaibHO-OpHEHTHPOBAHHOE COAEPKAHNE (COAEPKAHNE TPUKJIIATHOTO
MO/1YJIfA)

[TepBuunas oOpaboTKa CTATUCTUYECKUX JTaHHBIX. [ paduueckoe ux mpeacTaBieHuUE.
Haxoxnenne cpeHuX XapakTepUCTHK, HAOTIOJaeMbIX JaHHBIX

HpaKTI/ILICCKOC 3aHATUC

OK-03,
OK-04,
OK-05,
OK-07

Tema 13.7

Copep:xanne yueOHOTO MaTepuana
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Perenue 3amau. DneMeHThI

OnemeHTsl KOMOMHATOpUKU. CoOOBITHE, BEPOSTHOCTH COOBITHS. ClOXeHHe W

KOMOMHaTOPHKH, YMHOXEHHE BEPOSITHOCTEN
CTaTUCTHUKM U  Teopud | KonTposbHas pabota 1
BEPOSATHOCTEMN
Pa3nen 14. YpaBHeHHs 1 HepaBeHCTBA 25
Tema 14.1 Copepxanne yaeOHOT0 MaTepuana
PaBHOCWIIBHOCTB PaBHOCUIIBHOCTE ypaBHEHMII M HepaBeHCTB. OmpepneneHusi. OCHOBHBIE TEOPEMBI
YPaBHEHMH M HEPABEHCTB. | paBHOCWIBHBIX IEPEX0aX B YpaBHEHHIX U HepaBeHCTBaX. OOIIME METOABI PEICHHUS
OOwmue MeTobl pELICHUsT | ypaBHEHHI: IMEPeXoJ OT paBeHCTBa (YHKIMHA K PaBEHCTBY apryMEHTOB IS 1
MOHOTOHHBIX (DYHKIHN, METO/ Pa3I0KEHHS HA MHOKUTEIH, METO]I BBEJCHHS HOBOI
MepeMEeHHOH, PYHKIIMOHAIBHO-TpaduIeCcKril METOA
[IpakTrueckoe 3aHsiTHE 3
OK-01,
Tema 14.2 Copep:xanue yueOHOro MaTrepuaia OK-02
['padpuueckuit meTof | O0mue MeToIbl pEIICHHSI HEPABCHCTB: MEPEX0/1 OT CPABHCHUS 3HAYCHHUH (DYHKITUH K OK-0 3'
pelieHus YPaBHEHUM, | CpaBHEHHIO 3HAYCHUI apryMEHTOB JUII MOHOTOHHBIX (DYHKIIMH, METO]] HHTEPBAJIOB, 1 OK-O4,
HEPABEHCTB ¢byHKIHOHATBHO-Tpadguueckuit MeTo. I'padudyeckuii MeTo/| perieHus: ypaBHEHUH 1 OK- 05'
:
EepaBeHCTB . OK-06,
PaKTUYECKOE 3aHATHE OK-07
Tema 14.3 Coneprxkanne yueOHOT0 MaTepuasa
VYpaBHenus u HepaBeHCTBA | OmpeneneHue Moayns. PackpeiTe Moxayns 1o onpedeneHuro. [Ipocteiimme
C MOJyJieM YPaBHEHUs U HEpaBEHCTBAa ¢ MoayJsieM. [IpuMeHeHre paBHOCWIBHBIX NIEPEXOAOB B 2
OIIPECIICHHBIX TUIIAX YPAaBHEHUI U HEPABEHCTB C MOAYJIEM
[IpakTnueckoe 3anaTue 2
Tema 14.4 Coneprxanue yueOHOro MaTepuaa
VYpaBHEeHUs M HEPABEHCTBA | 3HAKOMCTBO ¢ mapameTpoM. [IpocTeiinrie ypaBHEHHs 1 HEPABEHCTBA C MTapaMeTpOM 2
C mapameTpaMu [IpakTuueckoe 3anaTue 3

Tema 14.5

IIpo¢deccnona/ibHO-OPHEHTHPOBAHHOE COAEPKAHME (COAEPKAHNE TPUKJIIATHOTO
MO/1YJIfA)
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CocraBieHue u pelieHue

Pemenne TekcTOBBIX 3329 TPO(HECCHOHATILHOTO COACPKAHUS

npodeccuoHaNbHBIX 3aj1au | [IpakTHYeCKue 3aHsATHS 2
C IOMOILBIO YPaBHEHUM
Tema 14.6 Coneprxkanue y4eOHOT0 MaTepuasia
Pemienue 3ama4. | O0me METoAbl pEelIeHUs] YpaBHEHUN. YPaBHEHHsI M HEPAaBEHCTBA C MOAYJIEM U C
VYpaBHEHHUsI U HEPABEHCTBA | MapamMeTpaMu

[IpakTuueckoe 3anarue 2
Tema 14.7 KontponpHas padota 1
VYpaBHEHUs U HEPABEHCTBA
Hrorosoe noBTOpeHue [IpakTHueckoe 3aHsiTHE 12
KoncyabTanuu 4
IIpomexyTounas arrectauus (IK3aMeH) 6
Bcero: ‘ 320

41



3. YciaoBus peajm3ainuu NporpaMmmbl 001eo0pa3oBaTebHOM JUCHUILIHHBI

3.1. Jlna peanuzanud NPOrpamMMbl JUCHUILUIMHBI JOJKHBI OBITH MNPETyCMOTPEHbI
cieayiolue crnenuajbHble IOMeIeHus

Peanu3arus mporpaMMbl JUCIIUIUIMHBI TPEOYeT HATHUUs y4eOHOTO KaOMHETa MAaTEeMAaTHKH.
O06opynoBaHue yueOHOro KabuHeTa:

- TOCAJI0YHBIC MECTA M0 KOJMYECTBY 00YJArOIIUXCS;

- pabouee MeCTO TpenoiaBaTes;

- KOMIUIEKT Y4eOHO-HArJISIIHBIX TIOCOOHIA;

- KOMIUJICKT 3JIEKTPOHHBIX BUJICOMATEPHAIIOB;

- 3aJ1aHus JJI1 KOHTPOJIBHBIX PaboT;

- mpoecCHoHAIEHO OPUEHTUPOBAHHBIC 33 1aHHUS,

- MaTepHaJIbl HK3aMeHa.

TexHu4eckue cpecTBa 00yUCHUS:

- IEPCOHAJIBHBIN KOMITBIOTED C JTUIICH3MOHHBIM IIPOTPAMMHBIM 00€CIICUCHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UudopmanuonHoe odecrneyenue 00yueHus

1. g peamusanuy mporpammbl OMOIHOTEUHBIA (OHI 00pa30BaTEIILHON OpraHu3aluu
JOJKCH UMETh TICYaTHBIC /W 3JICKTPOHHBIC 00pa3oBaTeIbHbIC U HHPOPMAIIMOHHBIC PECYPCHI,
PEKOMEHIOBaHHbIE ISl MCIOJIb30BaHUS B 00pa30BaTENIbHOM IPOLIECCE, HE CTaplle MATH JIET C
MOMEHTa U3JJaHusl.

2. PekoMenayeMble TMe4aTHbIE W3JAHHUS [0 pealu3anuu  00eo0pa3oBaTeIbHOM
JTUCITUTIMHBI IPEICTABIECHBI B METOUYECKIX PEKOMEHIAIUAX 110 OPTaHU3aluyd 00y4eHu .

4. KoHTpO/Ib U OLIEHKA Pe3yJIbTAaTOB OCBOEHHS 00111€00Pa30BaTe/IbHO THCHHILTHHbI
KoHTpoab M oOleHKa pe3yJabTaTOB OCBOCHHS  0O0INE0O0pa3oBaTENbHON  TUCIUTLIHHBI

PacKpBIBAIOTCS Yepe3 AUCHUIIIIMHAPHBIE Pe3YIbTaThl, HAIIpaBJIeHHbIE HA POPMUPOBAHUE OOIINUX U
npodecCHOHATBHBIX KOMIIETEHIIUH 0 pa3/ienaM U TeMaM COJIepKaHusl yueOHOro Marepuasa.

Obémasi/npodeccuonanbHast Pasznen/Tema Tun oeHoYHBIX
KOMIETeHITUsI MeponpusiTus
OK 01. Beibupats criocoOb1 P 1, Tema 1.1, 1.2, 1.3 TT-o/ct, 1.4, | Tecrupoanme
pelIeHus 3a1a4 15,16 VYeTHbI onpoc
npoQeCcCHOHATBHOM P2, Tempt 2.1,2.2,2.3,2.4, 2.5 MaTtemaTnaecKkuii
eSTEIBHOCTH P 3, Tems1 3.1,3.2,3.3,3.4 MKTAHT
P4, Temb14.1,4.2,4.3,44,45,4.6,
MIPUMEHHUTEIHHO T-o/c NunuBuayanbHast
K pa3JIMYHbIM KOHTEKCTaM PS5, Temsr 5.1,5.2,5.3,5.4,5.5, TI- | CaMOCTOATeIbHAs
0/c, 5.6 paborta
P 6, Tems! 6.1, 6.2, 6.3, IT-o/c, 6.4 [pencrasienne
P7, Teme17.1,72,73,74,7.5, pe3yJIbTaToOB
7.6,7.7, I1-0/c,7.8,7.9

! MpogeccuoHanbHoe-opueHmMuposaHHoe codeprcaHue
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P &, Temsr 8.1, 8.2
P9, Temr1 9.1, 9.2, 9.3, 9.4,9.5, 9.6,
9.7, IT-o/c, 9.8, 9.9, 9.10, IT-o/c

HPaKTHYECKUX
pabot
3aiuTa TBOPUYECKUX

P 10, Temsr 10.1, 10.2, 10.3, 10.4, pabor
10.5, 10.6, 10.7, IT-o/c, 10.8, 10.9, SamTa
10.1, IT-o/c, 10.11, 10.12, 10.13, HH MBI Ty AITbHBIX
10.14, 10.15, 10.16, 10.17
IIPOCKTOB
P11, Temsr 11.1,11.2, 11.3, 11.4,
115 KonTtponbHas
P 12, Temsr 12.1, 12.2 1}’;‘60“‘
P 13, Temnt 13.1, 13.2, 13.3, 13 4, bHIOJIHCHHE
135 H'O/C 136 OK3aMCHAIINOHHBIX
P 14, Temnr 14.1, 14.2, 14.3, 14 .4, 3a/laHuH
14.5 I1-o/c, 14.6
OK 02. Ucnionp3oBars P1,Temal.1,1.2,1.311-0/c,1.4,1.5, | TectupoBanue

COBpPCMCHHBIC CpCACTBA

1.6
P2, Tems 2.1,2.2,2.3,2.4,2.5

VYeTHBII onpoc

MOMCKA, aHalIu3a U MaremaTnaeckuii
WHTEpIpETAHH P 3, Temnr 3.1,3.2,3.3,34 MKTAHT

P4, Temnr4.1,4.2,4.3,4.4,4.5,4.6,
uHbOpMaIHH, | I-o/C WNuauBuayanbpHas
MH()OPMALIMOHHBIC PS5, Temsr 5.1,5.2,5.3,5.4,5.5, T1- | camocrosTeibHas
TEXHOJIOTHH JIJIs o/c, 5.6 paboTta
BBITTOJIHEHMS 33124 P 6, Temsi 6.1, 6.2, 6.3, TT-o/c, 6.4 [IpencrasicHue
npodeCcCuOHAITBHON P7,Temwsr 7.1,7.2,7.3,7.4,1.5, pEe3ynbTaTOB
EATEIIEHOCTH 7.6,7.7, II-0/c,7.8,7.9 MPAKTHICCKHIX

P 8, Temnl 8.1, 8.2 pa60T

P9, Tempr 9.1,9.2,9.3,9.49.5,9.6, | 3ammra TBOpUCCKUX

9.7, IT-o/c, 9.8, 9.9, 9.10, IT-o/c paGor

P 10, Temnr 10.1, 10.2, 10.3, 10.4, 3ammTa

10.5, 10.6, 10.7, IT-o/c, 10.8, 10.9, HHJTUBHJTYATBHBIX

10.1, IT-o/c, 10.11, 10.12, 10.13, HPOCKTOB

10.14, 10.15, 10.16, 10.17 KoHTpossHas

P11, Temsr 11.1,11.2,11.3,11.4,

115 paborta

P 12, Temst 12.1, 12.2 Brmonnenne

P 13, Temnt 13.1, 13.2,13.3, 13.4, SK3aMCHAIIMOHHBIX

13.5 IT-o/c, 13.6 3a/1annit

P 14, Temsr 14.1, 14.2, 14.3, 14.4,

14.5 I1-o/c, 14.6
OK 03. IlmanupoBats u P1,Temal.1,1.2,1.311-0/c,1.4,1.5, | TectupoBanue
peanu3oBbBaTh cobcTBeHHOE | 1.6 VYeTHbII onpoc
npoeCCHOHATBHOE U P2, Temrr2.1,2.2,2.3,2.4,2.5 MaTtemaTnaeckuii
JIMYHOCTHOE Pa3BUTHE P'3, Temrr3.1,3.2,3.3, 3.4 JUKTAHT

’ P4, Tems14.1,4.2,4.3,4.4,4.5,4.6,

MPEINPUHUMATETBCKYIO IT-o/C NuauBuyanbHas
JCSITEIHOCTD B P 5, Temsr 5.1,5.2,5.3,5.4,5.5 11- | CaMOCTOsTe/IbHas
npodeccronansHoit cdepe, o/c, 5.6 paborta
HCII0JIb30BaTh 3HAHUS 110 P 6, Temsr 6.1, 6.2, 6.3, IT-o/c, 6.4 [IpencraBnenue
(MHAHCOBOW T'PAMOTHOCTH B pe3yJIbTaTOB
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Pa3IMYHBIX KU3HEHHBIX P7, Temr 7.1,7.2,7.3,7.4,7.5, MPAKTUYECKHUX
CUTYaIUIX 7.6,7.7, II-0/c,7.8,7.9 pabot

P 8, Temni 8.1, 8.2 3amura TBOPYECKUX

P9, Temr1 9.1,9.2,9.3,9.4,9.5, 9.6, pabor

9.7, IT-o/c, 9.8, 9.9, 9.10, IT-o/c SamTa

P 10, Temnr 10.1, 10.2, 10.3, 10.4, WHIHBUTY A TbHBIX

10.5, 10.6, 10.7, IT-o/c, 10.8, 10.9,

MIPOEKTOB

10.1, IT-o/c, 10.11, 10.12, 10.13, KoHTposbHas

10.14, 10.15, 10.16, 10.17

P11, Temnt 111,112,113, 11.4, | Padora

115 Brimonnenue

P 12, Temsr 12.1, 12.2 IK3AMCHATIOHHBIX

P 13, Temnr 13.1, 13.2, 13.3, 13 .4, 3anaHui

13.5 I1-o/c, 13.6

P 14, Temnl 14.1, 14.2, 14.3, 14.4,

14.5 I1-o/c, 14.6
OK 04. DddexTnBHO P1,Temal.1,1.2,1.311-0/c,1.4,1.5, | TectupoBanue
B3aMMO/ICHICTBOBATH U 16 YcrHblil onpoc
paboTarh B KOJUIEKTHBE U P2, Temp1 2.1,2.2,2.3,2.4,2.5 MaTtemaTn4ecKkuii
KOMAHIe P 3, Tems1 3.1,3.2,3.3,34 MKTAHT

P4, Teme14.1,4.2,4.3,4.4,4.5,4.6,

-o/c NunuBunyanbHas

P 5, Temrr 5.1,5.2,5.3,5.4,5.5, I1- CaMOCTOATCIbHAA

o/c, 5.6 pabora

P 6, Temsl 6.1, 6.2, 6.3, IT-o/c, 6.4 [pencrasnenne

P7, Temr 7.1,7.2,7.3,7.4,7.5, pe3yIbTaToOB

7.6,7.7, II-0/c,7.8,7.9 MPAKTHICCKIX

P 8, Temsr1 8.1, 8.2 pabot

P9, Temr 9.1,9.2,9.3,9.4,9.5, 9.6,

3aiuTa TBOPUYECKUX

9.7, IT-o/c, 9.8, 9.9, 9.10, IT-o/c paGor
P 10, Temnr 10.1, 10.2, 10.3, 10.4, 3ammTa
10.5, 10.6, 10.7, IT-o/c, 10.8, 10.9, HHHBH Ty AT HBIX
10.1, IT-o/c, 10.11, 10.12, 10.13, POCKTOR
10.14, 10.15, 10.16, 10.17 KOHTpostbHast
P11, Temsr 11.1,11.2,11.3,11.4,
115 paborta
P 12, Temst 12.1, 12.2 Brmonnenne
P 13, Tems 13.1,13.2, 13.3, 13.4, SK3aMCHAIlMOHHBIX
13.5 I-o/c, 13.6 3a/1aHui
P 14, Temn 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6
OK 05. OcymecTBasTh P1,Temal.1,1.2,1.311-0/c,1.4,1.5, | TectupoBanue
YCTHYIO U IUCBMEHHYIO 16 VYeTHbII onpoc
KOMMYHUKAIHIO Ha P2, Tempr2.1,2.2,2.3,2.4,2.5 MareMaTU4eCcKui
TOCyJapCTBEHHOM SI3BIKE P3,Temn3.1,3.2,33,34 JUKTAHT
o P4, Temb14.1,4.2,4.3,44,45,4.6,
Poccuiickoit denepanuu ¢ -o/c NunuBunyanbHas
y4e€TOM ocoOeHHOCTeH P 5, Temsl 5.1,5.2,5.3,5.4,5.5, I1- CaMOCTOATCIIbHAL
o/c, 5.6 pabota
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ColMaIbHOTO U KynbTypHOTO | P 6, Temsi 6.1, 6.2, 6.3, I1-o/c, 6.4 [IpencraBnenue
KOHTEKCTA P7,Tems 7.1,7.2,7.3,7.4,7.5, pe3yIbTaToOB
7.6, 77, H'O/C,7.8,7.9 [IPaKTUYECKUX
P 8, Temni 8.1, 8.2 pabor
P9, Temst 9.1,9.2,9.3,9.49.5, 9.6, 3aImyTa TBOPUECKIX
9.7, IT-o/c, 9.8, 9.9, 9.10, IT-o/c paGor
P 10, Temnr 10.1, 10.2, 10.3, 10.4, 3
anura
10.5, 10.6, 10.7, IT-o/c, 10.8, 10.9, T —
10.1, IT-o/c, 10.11, 10.12, 10.13, Y
10.14, 10.15, 10.16, 10.17 EPOGKTOB
P11, Tems 11.1,11.2,11.3, 11.4, OHTPOTILHAA
115 paborta
P 12, Temst 12.1, 12.2 Boinonnenue
P 13, Temsr 13.1, 13.2, 13.3, 13 .4, IK3aMCHAITMOHHBIX
13.5 IT-o/c, 13.6 3aJJaHHui
P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6
OK 06. IlposiBnaTh P1,Temal.1,1.2,1.311-0/c,1.4,1.5, | TectupoBanue
rpaXk1aHCKO- 16 VYeTHbII onpoc
HAaTPHOTHYECKYIO MTO3HUIIUIO, P9, Temrr 9.1,9.2,93,9.4.95,96, | Maremarnueckuit
[IeMOHCTPHPOBATS 9.7, IT-o/c, 9.8, 9.9, 9.10, IT-o/c JKTAHT
P 10, Temsr 10.1, 10.2, 10.3, 10.4,
0CO3HAHHOE MOBEICHHE Ha 105. 10.6. 10.7. Tl-o/e. 10.8. 10.9 WNuauBunyanbHas
OCHOBE TPaJIULIMOHHBIX oo A CaMOCTOSITEIbHAS
P 10.1, M-o/c, 10.11, 10.12, 10.13,
00I11eYETIOBEYECKUX 10.14. 10.15. 10.16. 10.17 pabora
LIEHHOCTEH, B TOM YHCIIE C P11, :TCMI)I ’11'1, 1 ’1.2’ 113,114, [IpencraBnenue
Y4eTOM rapMOHHU3AINN 115 pe3yIIbTaTOB
MECXKHAI[MOHAJIBHBIX N P 14’ Tembl 14.1, 14.2’ 14_31 14_4, MPAKTUYCCKUX
MEXPEJIUTUO3HBIX 14.5 TT-o/c, 14.6 pabort
OTHOIICHUI, TPUMEHSTh 3amuTa TBOPUYECKHIX
CTaHJapPThI paboT
AHTHUKOPPYIIIUOHHOTO 3amura
IMOBEICHUS WH/IUBUIYaTbHBIX
MPOEKTOB
Kontponbnas
paborta
Bremonnenue
9K3aMEHAIMOHHBIX
3aJaHui
OK 07. ConenicTBOBaTh P1,Temal.1,1.2,1.311-0/c,1.4,1.5, | TectupoBanue
COXPaHEHUIO OKPYKAIOLIEeH 16 VYeTHBIT onpoc
cpeibl, pecypcochepeskenmuto, | L 2> Tempr 2.1,2.2,2.3,2.4,2.5 Maremarudeckuii
MIPUMEHSTH 3HaHUSI 00 P'3, Temn 3.1,3.2,3.3,3.4 JUKTaHT
P4, Tems1 4.1,4.2,4.3,4.4,4.5,4.6,
W3MEHEHUHU KJIMMAaTa, IT-o/C NunuBuayanpHast
IIPHUHIIHIIBI 6epe)KJ'II/IBOFO P 5’ Tembl 5_1’ 5.2’ 5_3’ 5_4’ 5.5’ II- CaMOCTOATEIIbHAsA
MIPOU3BOJICTBA, 3PPEKTUBHO o/c, 5.6 paborta

P 6, Tems1 6.1, 6.2, 6.3, IT-0/c, 6.4
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JIeViCTBOBAThH B
YpE3BbIYANHBIX CUTYAIUSAX

P7, Temn 7.1,7.2,7.3,74,7.5,
7.6,7.7, I1-0/c,7.8,7.9

P &, Temsr 8.1, 8.2

P9, Temn1 9.1,9.2,9.3,9.49.5, 9.6,
9.7, IT-o/c, 9.8, 9.9, 9.10, IT-o/c

P 10, Temsr 10.1, 10.2, 10.3, 10.4,
10.5, 10.6, 10.7, IT-o/c, 10.8, 10.9,
10.1, IT-o/c, 10.11, 10.12, 10.13,
10.14, 10.15, 10.16, 10.17

P11, Temsr 11.1,11.2,11.3, 11.4,
11.5

P12, Temsr 12.1, 12.2

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5 I1-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6

IIpencrasinenue
pe3yJIbTaToB
IPAKTUYECKUX
pabor

3aH_[I/ITa TBOPUYCCKUX

pabor

3amura
WH]IUBUYyAJIbHBIX
MIPOEKTOB
Konrtposbnas
paborta
Brimonnenue
JK3aMeHaIIMOHHBIX
3aJIaHUN
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OcHoBHasi MTEpaTypa:

Maremaruka : anreOpa M Hadajia MaTeMaTH4eCKOro aHalin3a, reoMeTpus. Airedpa u
Havaja MaTeMaTudeckoro ananm3a, reomerpus. 10-11 kmaccel: ydaeOHUK aiis oOmieoOpas3oBar.
opranuzanuii : 6a3oBelid u yrinyon. yposau / [LII. A. AnumoB [u ap.]. —-9-e u3a. — Mocksa :
[Tpocsemenwue, 2021. — 463c.

Marematuka : ajnreOpa v Hayaja MaTeMaTH4ecKoro aHainmnsa, reometpus. ['eomerpus. 10-
11 xmaccel: yueOHHMK it 00mieoOpazoBar. opranu3anuid : 6a30Beiid u yrinyon. yposau / [JI. C.
ArancsH [u ap.]. —9-e uzn. — Mocksa : [Ipocsemenue, 2021. — 287c.

JlonoIHUTeILHAS JUTepaTypa:

I'yceB, B. A. I'eomerpusi : ydeOHOE mocoOHMe g CpeAHEro MpoQeCCHOHAIBHOTO
obpazoBanusi / B. A. I'yces, U. b. Koxyxo, A. A. IlpokodbeB. — 2-¢ u3Ad., UCIp. U AOI. —
Mocksa : U3parensctBo FOpaiir, 2023. — 280 c. — (IIpodeccuonansuoe obOpa3oBaHuE). —
ISBN 978-5-534-08897-7. — Tekcr : snekTpoHHbIN // OOpazoBarenbHas miuatdopma HOpait
[caiiT]. — URL: https://urait.ru/bcode/517007 (nara oopamenus: 27.04.2023).

Kpemep, H.II. Marematuka s KoJUleaxeH : ydyeOHOe MocoOMe i CpeIHEro
npodeccuonansHoro obpaszoBanus / H. L. Kpemep, O.I. KoncrantunoBa, M. H. ®punman ;

nox penakumer H. HI. Kpemepa. — 11-e usg., nmepepad. u gon. — Mocksa : W3narenscTBo
FOpaiit, 2023. — 362 c. — (Ilpodeccuonansroe obpazoanue). — ISBN 978-5-534-15601-0. —
Texct : onektponubli //  OOpasoBarenbHas  1uardpopma  FOpaidt  [caiit]. —

URL.: https://urait.ru/bcode/511283 (mara obpamienus: 27.04.2023)

Matemaruka. Ilpaktukym : ydyeOHOe mocoOue Il CpeaHero MpodeccruoHalIbHOTO
obOpazoBanusi/ O. B. TarapuukoB [u ap.]; monm oOmei pemakuuent O. B. TatapHukoBa. —
Mocksa : M3marensctBo FOpaiit, 2023. — 285 c. — (IIpodeccronanbroe oOpazoBaHue). —
ISBN 978-5-534-03146-1. — Tekcr : snekrponnsii // O6pazoBatenbHast miuardopma HOpaiit
[caiit]. — URL: https://urait.ru/bcode/512207 (mnata obpamenus: 27.04.2023).

DJIeKTPOHHBIN pecypc:

boromonos, H. B. Maremaruka. 3ajaun ¢ penieHUsIMH : y4eOHOe MOCOOHUe ISl CPETHEro
npodeccuonansHoro obpazosanusi / H. B. boromonos. — 2-e u3n., ucnp. u aon. — Mocksa :
NznarensctBo FOpaiit, 2023. — 755 c. — (IIpodeccuonansuoe obpazosanue). — ISBN 978-5-
534-16211-0. — Tekcr : amekTpoHHBIH // OOpa3oBarenbHas miatdopma FOpaitt [caiiT]. —
URL: https://urait.ru/bcode/530620 (nata oopamenwus: 27.04.2023).

I'yceB, B. A. I'eomerpus: yuebHOe mocoOue il CpeaHEro MpogpecCHOHATBHOIO
obpaszoBanusi / B. A. I'yces, U. b. Koxyxos, A. A. IIpoko¢preB. — 2-¢ u3a., ucnp. U JOM. —
Mocksa : M3zmarensctBo FOpaiit, 2023. — 280 c. — (IIpodeccuonanproe obpazoBaHue). —
ISBN 978-5-534-08897-7. — Tekct : snekrponHslii // Obpa3zoBarenbHas miardopma FOpaiit
[caitt]. — URL.: https://urait.ru/bcode/517007 (mata obpamenus: 27.04.2023).

Kyuep, T. I1. Marematuka. TecTsl : yaeOHOE ocodue uist CpeAHETO MPOPECCUOHATBHOTIO

oopazoBanus / T. II. Kyuep. — 2-¢ u3n., mcnp. u jgon. — Mocksa : M3narenscto FOpaiit,
2023. — 541 c. — (Ilpodeccnonanproe odopazoBanne). — ISBN 978-5-534-10555-1. — Tekcr :
AJIEKTPOHHBINA /l OO6pazoBaTenpHas maTdopma Opaiit [caiit]. —

URL: https://urait.ru/bcode/512933 (nata oopamenwus: 27.04.2023).
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