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PabGouass mporpamma yuebnHoi aucrumummasl OJ[.07 Marematnka paspaboTraHa Ha
OCHOBaHMU (hefepaIbHOTO TOCYJApCTBEHHOTO OOpa30BaTENbHOIO CTaHAApTa CpEIHEro
npodeccuoHanbHOro obpaszoBanus 1o creruanbHocTH 09.02.11 «Pa3paboTka u ympapieHHe
IPOTPAaMMHBIM O00ECIIEYECHHEM», YTBEP)KICHHOTO TNPHUKa30M MUHHCTEPCTBA IPOCBEUICHUS
Poccuiickoit ®enepamyu ot 24.02.2025 Ne 138, ¢ ydyerom mpumepHoi paboueil mporpaMMsl
00111e00pa30BaTEbHON AUCIUITUHBI «MatemaTukay i mpo(eccHoHANIbHBIX 00pa30BaTeIbHbBIX
opranm3anuii (6a30BbeIil ypoBeHb, 00beM — 340 "acoB), yrBepkIEHHOM Ha 3acenanuu CoBeTa 1o
OLIGHKE COJICP)KaHUS M KauyecTBa NMPUMEPHBIX PabOUYMX MporpamMMm o00IIe00pa3oBaTEIbHOTO U
COLMAIIbHO-TYMaHUTAPHOTO LHUKJIOB CPEAHEro Mpo(ecCHOHANBHOTO 00pa3oBaHUs (IIPOTOKOI
Ne 14 | or 30 wmosiOpst 2022 r1.), HA OCHOBEe TpeOoBaHM (heaepaTbHOr0 TOCYIaPCTBEHHOTO
00pa3oBaTebHOIO CTAaHJAapTa CpPEIHEro oOuIero o0pa3oBaHUsA, YTBEPKIAEHHOIO MPUKA30M
MunucrepcTBa o6pa3oBanus u Hayku Poccuiickoit dhenepanuu (Munoopuayku Poccun) ot 17
Mas 2012 r. Ne 413 (¢ usmenenusimu ot 12 aBrycra 2022r.).

PaGouass mporpamma paspabotaHa B cooTBeTcTBMM ¢ KoHienmue mpenonaBaHus
00111€00pa30BaTENbHBIX AUCIHUIUIMH C Y4ETOM MPOPECCHOHATIBHON HANPaBICHHOCTH MPOTrPaMM
cpeaHero mpodecCHOHANBHOTO 00pa3oBaHMs, pealin3yeMbIX Ha 0a3e OCHOBHOTO OOIIEro
oOpazoBanus (pacropsbkeHne MuHHCTEpcTBa mpocBenieHus Poccuiickoit ®Dexepanmu ot
30.04.2021 Ne P-98), ¢ yderoM HampaBICHHOCTH Ha YIOBIETBOPEHUE NOTPEOHOCTEH
PETHOHAIBHOTO PBIHKA TPYy/Ja U PabOTONATEICH.

Pabouas nporpamMa y4eOHOM JUCHUIUIMHBI pa3paboTaHa:
Ymaposa b.M., npenonasarens komwiemxka CKOVY B r. Craspornone

®enoposa A.E., npenoaasarens koiemaka CKOY B r. CraBponose



1. OBIIIAS XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMBI
OBIIIEOBPA3OBATE.JII)HOI?I YUYEBHOM JAACHUITIINHBI
O/1.07 MaTemMaTuKa

1.1 MecTo AuCHMILVIMHBI B CTPYKTYpe OCHOBHOH 00pa3oBaTe/ibHOH NPOrpamMMbl
CIIO:

O6meoOpa3oBaTenpHas IucHUIUIMHA «MaTemaTtukay sBISETCS 0053aTeNbHONW YacTbiO
00111e00pa30BaTEIPHOTO ITUKJIA 00pa3oBaTeIbHONW mporpaMMmbl B cooTBeTcTBUH ¢ PI'OC mo
cnenuanbHocTd 09.02.11 PazpaboTka u ynpaBiieHHe IPOrpaMMHBIM 00€CIIEYEHUEM.

1.2. Heap 1 niiaHupyeMble pe3yJbTaThl 0CBOCHHUS 1M CHMIIJIMHbBI:

1.2.1. Henb 00meo0pa3zoBaTebHONH AUCHUIIIMHBI

Henp qucuummabl «MateMaTrkay: ¢hOpMUPOBaTh Yy 00yUJaIOMIMXCs 3HAHUS U YMEHHS B
o0jacTu MaTeMaTUKH, HABBIKKW WX TPUMEHEHHs B MPAKTHUYECKOH MpodeccuoHaNbHON
JeSITEIbHOCTH.

Copmepxanue mporpaMMmbl  OOIIEOOpa3OBaTENbHOW  JUCHUILIUHBI — «MaremaTtuka
HaIpaBJIECHO Ha JOCTIKEHHUE PE3yIbTAaTOB €€ U3Y4YEeHHs B COOTBETCTBUU C TpeboBanusmu OGI'OC
COO c¢ yuerom npodeccuonanbhoii Harpasiennoctu ®I'OC CIIO.

1.2.2. [lnannpyemble pe3yJbTAThl OCBOCHHS 0011e00pa30BaTEJIbHON JMCUMILIUHBI B
coorBercTBMU ¢ PI'OC CIIO 1 Ha ocHoBe PT'OC COO

Ocoboe 3naueHue 0011e00pa3oBaTeIbHAS JUCIUIUIMHA UMEET MpU (OPMHUPOBAHUH OOIITUX
(OK) xommereHIuii.

[Mpuniun npodeccHoHaIbHOW HANPABICHHOCTH O00Ie00pa30BaTEILHON JIUCITUTUINHBI
peaym3yeTcss 4epe3  KOPPENSIUI0  MPEAMETHBIX, METANPEJAMETHBIX W JIMYHOCTHBIX
obpazoBarenbHbIx pe3yabTatoB @I'OC COO c ob6mumu komrerennusimu CITO.



Kox 1 HauMeHOBaHUe
GopmMupyembIx
KOMIIeTeHIINH

ILnanup

€MbIC PE3YJIbTATDBI

Oo0mrue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01. Beibupatp
CIOCOOBI pelICHuUs 3a71a4
npodhecCHOHATBLHOM
JeSITeIIbHOCTH
HNPUMEHHUTEIIBHO K
Pa3InYHBIM KOHTEKCTaM

- TOTOBHOCTb K TPY/AY, OCO3HAHUE IIEHHOCTH
MacTepcTBa, TPYA0Jt00ue;

- TOTOBHOCTh K aKTUBHOM JIEATEILHOCTH
TEXHOJIOTMYECKOM U COLMAIBHOW HANIPaBJICHHOCTH;

- CITOCOOHOCTh MHUITUUPOBATH, INITAHUPOBATH U
CaMOCTOSITEITLHO BBITIOJHATH TAKYIO ICATEIHHOCTB;

- HHTEpeC K pa3inyHbIM cepam mpodeccHoHaTbHON
NEATEITHbHOCTH.

OBnaneHnue yHUBEpPCAIbHBIMHU Y4€OHBIMU
MMO3HABATEIbHBIMH JICHCTBHAMMU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSTENbHO (HOPMYIHUPOBATH U
aKTyaJIU3UPOBATh MPOOJIEMY, pacCCMaTPUBATh €€
BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECCTBEHHBIN MPU3HAK WK
OCHOBAHWUS JIJIsI CPABHECHHUS, KIIACCU(UKAIINN U
0000IIEeHHS;

- OIPEENSTh LIEJH IeATEIbHOCTH, 32/1aBaTh
napaMeTpsl U KPUTEPUHU UX JOCTHIKCHHUS,

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTUBOPEYHSI B
paccMaTpuBaeMbIX SBIICHUSX;

- BHOCHUTB KOPPEKTHUBEI B JICATEIIBHOCTD, OIICHUBATH
COOTBETCTBHUE PE3YJIBTATOB IICIISIM, OIICHUBATH PUCKU
MOCJICICTBHH 1€ TEILHOCTH;

- pa3BUBATh KPEATUBHOE MBIILJICHUE PU PEIICHUH
KHU3HEHHBIX MPOOIIEeM

-BJIaJIETh METOJIaMU JI0KA3aTeIbCTB, AITOPUTMAMHU PELLICHUS
3aj1a4; yMeHue (GhopMynupoBaTh ONpeAesieHusl, aKCHOMBI U
TEOPEMBI, TMPUMEHSATh UX, MPOBOJIUTH JOKa3aTelbHbIC
paccyX/IeHUs B X0JI€ pELICHUs 3a/1ay;

- yMeTh TIOHSITHSIMH

OIepupOBAThH CTENEeHb 4MHCIIA,

norapudm YMEHHUE BBIIOJHATH BBIUYHUCICHUE
3HAQYCHUM U MPeoOpa3oBaHUs BHIPAKEHUM CO CTEMEHSAMH U

norapudmamu, TpeodpazoBaHus APOOHO-PAITUOHATBLHBIX

YHCIIa;

BBIPXKEHHUI;
- yMETb OIEpPUPOBATH IMOHATUSAMU: PALHUOHAIBHBIC,
HMppalrOHaJbHbIE, [OKa3aTelIbHBIE, CTEIICHHBIE,

norapuMuUecKue, TPUTOHOMETPHUUECKHE YPaBHEHHS U
HEPaBEHCTBA, UX CUCTEMBI,

- YMETh ONEPUPOBATH MOHATUSIMU: (PYHKIUS, HETPEPHIBHAS
GyHKIMSI, TPOU3BOJIHAS, TMEpBOOOpa3Hasi, OINpPEACIICHHBIN
WHTErpaJl; yMETh HAXOJIUTh MPOU3BOIHBIC DJIEMEHTAPHBIX
byHKIHH, UCIIONIb3YsI CIIpaBOYHbIE
UCCIIEIOBaTh B MPOCTEUIIUX clydasx (QyHKOMH Ha
MOHOTOHHOCTb, HaXOJUTh HAWOONBIINE W HAUMEHbIINE

MaTcepualbl;

3Ha4YeHUs (PYHKIMHA; CTPOUTH TpapuKd MHOTOUICHOB C
UCMOJIb30BAaHUEM allapara MaTeMaTHYeCKOro aHalN3a;
MPUMEHSTh POU3BOHYIO

JABMIKCHUE, p€HIATh MPAKTUKO-OPUCHTHPOBAHHLIC 3a/1a4X HA

MpU pelleHuu 3aJa4 Ha

HauOoJIbIIIME M HAMMEHBIINE 3HAYCHUs, Ha HAXOXKJCHHUE
IIyTH, CKOPOCTH U YCKOPEHUS;




0) 6a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUSA:

- BJIQJICTh HaBBIKAMHU y4eOHO-UCCIICIOBATEILCKOMN
MIPOEKTHOM JIeATEIbHOCTH, HABBIKAMHU Pa3peiicHUs
pooem;

- BBISIBIISITh IPUYUHHO-CJIC/ICTBEHHBIC CBS3H U
aKTyaJIu3UPOBATh 33/1a4y, BBIIBUTATh TUIIOTE3Y €€
pEIICHUs, HAaXOAUTh aPTyMEHTHI JIJIS JIOKA3aTelIbCTBA
CBOUX YTBEP)KIICHH, 331aBaTh TIapaMeTPbl K KPUTCPUHU
peIlIeHNs;

- aHAJIM3UPOBATH MOJIYUYCHHBIE B XOJIE PEIICHUS 3a/1a41
pe3yabTaThl, KPUTUYECKH OIICHUBAThH HX
JOCTOBEPHOCTb, POTHO3UPOBATH U3MEHECHUE B HOBBIX
YCIIOBUSX;

- YMETh MIEPEHOCHUTH 3HAHUS B ITO3HABATEIBHYIO U
MIPAKTUIECKYIO 00JIaCTH KU3HEICATSIIEHOCTH,

- YMETh HHTETPUPOBATH 3HAHMSI U3 Pa3HBIX
MpeIMETHBIX 00acTei;

- BBIIBUTATh HOBBIC UJCH, TIpejIaraTh OpUTHHATIbHBIC
MOIXOJIbI U PEIICHUS;

U CIIOCOOHOCTH UX MCIIOJIb30BAHMS B ITO3HABATEILHOM U
COLIMAJIBHOM MTPAKTHKE.

- YMETb OIIEPUPOBATH MOHATUSAMHU: pallMOHANIbHAS (QyHKIUS,
byHKIIHS, dbyHKIIHS,

byHKIH, TPUTOHOMETPUUECKHUE
¢bynkunu, oOpatHeie (QYHKUIUH; YMEHUE CTPOUTH IpaduKu
byHKIUH, rpaduKu
M3YyYEHHUH MTPOIECCOB M 3aBUCUMOCTEH, IPU PELICHUH 3a/1a4

IIOKa3aTcJibHas1 CTCIICHHAsA

norapudmuueckas
M3yYECHHBIX HCIOJIb30BATh npu
U3 JPYrHX Yy4eOHBIX MPEAMETOB W 3a1a4 W3 pearbHOU

JKU3HU; BbIpaXKaTh (GOpMylaMUd 3aBHCHUMOCTH MEXIY
BEJIMYUHAMU;

- YMEeTh pemniaTh TEKCTOBBIC 33/1a4d Pa3HbIX THUIIOB (B TOM
Yrclie Ha IPOLEHTHI, TOJIM U YacTH, Ha ABM)KEHUE, paboTy,
CTOMMOCTH TOBapOB U YCIYT, HAJIOTH, 33aJa4d U3 00JacTu
yIpaBJICHUS JIMYHBIMH M CEMEHHBIMH (h)MHAHCAMHK),
COCTaBJISITh BBIPAXKEHMsI, YpaBHEHHS, HEPaBEHCTBA U MX
CUCTEMBI 10 YCJIOBHIO 3aJlauM, HCCIEAO0BATH MOJYyYEHHOE
pelleHre 1 OLEHUBATh MPaBIONOA00HOCTh PE3YIbTaTOB;

- YMETh OIIepUpOBATh MOHATHSIMHU: cpenHee
apudmeTHyeckoe, MeauaHa, HauOoJblllee M HaUMEHbIIee
3HAYEHMs, pa3Max, AMCIEPCHs, CTAaHAAPTHOE OTKIOHEHHE
YHCIOBOTO HAbOPA;

-yMeTh
MIPEACTABICHHYIO B TaONMWIIax, HA JUarpammax, rpadukax,

U3BJIEKaTh, MHTEPHPETUPOBATh HHGMOPMALHUIO,
OTPAXKAMONIYIO CBOMCTBA PeabHBIX MPOIECCOB M SIBJICHU;
MPEJICTABIATh WH(DOPMAIMIO C TIOMOINBIO TaONUI[ H
JUarpamMM; HMCCIeIOBaTh CTaTUCTUYECKHE TaHHBIE, B TOM
qucie ¢ T[pUMEHEHHeM Trpa@uyeckKuX METOJ0B U
AIIEKTPOHHBIX CPECTB;

- YMETb OIEPUPOBATH IMOHATUSMU: CIyYaWHBIA OINBIT U
ClIy4aiiHOe COOBITHE, BEPOSITHOCTH CIy4aHOTO COOBITHS;

YMCHHUE BBIYUCIIATE BCPOATHOCTH C  HCIIOJIB30BAHUEM




rpadUyecKux METO/0B; MPUMEHSTh (POPMYIIbI CIIOKEHUS U
YMHOXEHUSI BEPOATHOCTEH, KOMOMHATOpHblE (aKThl U
dbopMyIbl NpU pEUICHUH 3a/1ay; OLIEHUBATh BEPOSTHOCTU
peanbHBIX  COOBITHH; 3HAKOMCTBO CO  CIyYailHBIMH
BEJIMYMHAMU; YMEHHE IPHBOJUTH MPUMEPHI MPOSBICHHS
3aKOHa OOJBIIMX YUCENl B MPUPOIHBIX M OOIIECTBEHHBIX
SIBIICHUSX;

- yMeTb OINEpPUPOBaTh MOHATUSAMHU: TOYKa, MpsMas,
MJIOCKOCT, MIPOCTPAHCTBO, JBYTPaHHbBIN yroi,
CKpEIIHUBAIOIINECs npsiMbIe, napauieTbHOCTh u
MEePIEeHIUKYIAPHOCTD IPSIMbBIX U TIOCKOCTEH, YTOJl MEXKIY
MPSIMBIMU, YTOJI MEX]TY IPSIMON U TUIOCKOCTBIO, YTOJI MEXKITY
IUIOCKOCTSIMH, pAacCTOSIHUE OT TOYKHM JO IUIOCKOCTH,
paccTossHWE MEXIy TPSMBIMH, PAcCTOSHHE  MEXIY
TUTOCKOCTSIMHU; YMEHHUE HCIIOJIb30BaTh MPU PEIICHUH 3a/1a4
n3ydeHHbIE (PAKTHI U TEOPEMBI ITTAHUMETPHUH;

- YMEHHE OLICHMBATh pa3Mepbl OOBEKTOB OKPYKAIOIIErO
MUDA;

- YMETb ONepupoOBaTh MOHATHSIMU: MHOTOTPAHHUK, CEUCHHE
MHOTOTpaHHHKA, Ky0, Mapaienenure, mpusmMa, TupaMua,
¢durypa u MoBEpXHOCTh BpPAIICHUS, IIIUHIP, KOHYC, IIap,
chepa, cedeHHss GUTYpHl  BpAlICHHS,  IUIOCKOCTb,
Kacaromasicss  cdepbl, NWIMHApPA, KOHyca, IUIOMAIb
MOBEPXHOCTH TMUPAMUMIBI, TPU3MBI, KOHYyCa, IMIMHpA,
wiomansk  chepsl, o00beM  Kyba, MPSIMOYTOIHHOTO
napajuieNienune1a, MupaMuabl, IPU3MBI, IIIIIMHAPA, KOHYCA,
mrapa;

- YMeHHME H300pakaTb MHOTOIPAaHHMKH M IOBEPXHOCTHU
BpallleHUs, UX CEYEHMsSI OT PYKH, C IMOMOIIBI0 YEePTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX  CPEICTB; yYMEHHE




pacno3HaBaTb CHMMETPUIO B IPOCTPAHCTBE; YMEHHE
pacno3HaBaTh NPaBUIbHBIE MHOTOIPAHHHKY;

- yMEThb OIEpUpOBaThb IMOHATHUSAMH: JIBUJKEHHE B
NPOCTPaHCTBE, IMOJ00HBIE (UIYypsl B HPOCTPAHCTBE;
UCIIOJIB30BaTh OTHOLIECHUE IUIOMIAJECH IOBEPXHOCTEM H
00BbeMOB MOAOOHBIX (PUTYP MPHU PEILICHUH 3a/1a4;

- YMETh BBIYUCIATh I'€OMETPUUYECKUE BEIMYMHBI (JIMHA,
YrOJIL, IO b, 00BEM, TUIOIIA/lb TOBEPXHOCTH ), UCTIONb3YS
U3YYEHHbIE (OPMYJIIBI U METO/IBI;

- YMETb ONEPUPOBATH MOHATUAMMU: IPAMOYTOJIbHAsI CUCTEMA
KOOPJMHAT, KOOPJAWMHATHI TOYKH, BEKTOpP, KOOPJIMHATHI
BEKTOpa, CKaJSIpHOE  MPOU3BEACHHUE, Yroil  MEexXAy
BEKTOPaMH, CymMMa BEKTOPOB, IPOU3BEACHUE BEKTOpPAa Ha
YHCII0; HAaXOAWTh C IOMOLIBI0 H3YYEHHBIX (HOpMyI
KOOPJIHMHATHI CEPENNHBI OTPE3KA, PACCTOSIHUE MEXKIY ABYMS
TOYKaMU;

- yMeTb BbIOMpPATh MOAXOAALIMHA W3YyYEHHBIH METOH IS
peleHus 3a7auy, paclo3HaBaTh MareMaTudeckue GakThl U
MaTeMaTHYeCKUEe MOJIENU B MPHUPOTHBIX M OOIIECTBEHHBIX
ABJICHUSIX, B MCKYCCTBE; YMEHHE IPUBOJUTH IPUMEPHI
MAaTE€MaTHYECKUX OTKPBITUH POCCHMCKOM W MHPOBOU
MaTeMaTU4YECKON HAyKH.

- YMETh ONEPUPOBATH MOHATUAMMU: OINPEACIICHHE, aKCHOMA,
Teopema, CJIEJICTBHE, CBOMCTBO, IPU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIE (DOPMYITUPOBKH; YMEHHE (DOPMYTUPOBATH
00paTHOE U NPOTUBOIOJIOKHOE YTBEP)KICHHUE, MPUBOJIUTH
IIpUMEpPBl U KOHTPIIPUMEpPBI, MHCIOJIb30BaTh  METOJ
MaTE€MaTU4eCKOW HWHIYKIUU; IIPOBOJAUTH JIOKA3aTEIbHBIC
pacCyXJIeHHUs IPU PEIICHUH 33]a4, OLIEHUBATH JIOTHYECKYIO
MPaBWIBLHOCTh PaCCyXJACHU;




- yMeTb  ONEepHpOBaThb  HOHATHUAMH:  MHOXECTBO,
IOJIMHOKECTBO, OIEpalliM HaJ MHOXXECTBAMH; YMCHHE
UCIIONIb30BATh TEOPETUKO-MHOKECTBEHHBIM ammapaT JJist
OMUCAHMSI PEATBbHBIX MPOIECCOB M SIBICHUIN NPHU pEIICHUH
3aj1a4, B TOM YHCJIE U3 JPYTrUX yU4eOHBIX IPEAMETOB;

- YMETh ONEpPHPOBATh MOHATHAMH: Tpad, CBSI3HBIA rpad,
JiepeBo, LUK, Tpad Ha IUIOCKOCTH; yMEHHE 3a/aBaTbh U
OIUCHIBATh rpadbl Pa3IMYHBIMH CIIOCOOAMU; UCIIONIB30BATh
rpadpbl py peleHuH 3a/1a4;

- yMETb CBOOOJIHO ONEpPHPOBATH MOHSATHUSMH: COYETAHHUE,
[IepECTaHOBKA, YHCJIO COYCTAHUH, YHCIIO MEPECTaHOBOK;
OuHoM HploTOHA; yMeHHE NpPUMEHATh KOMOWHATOpHBIC
(axThl ¥ pacCcyKIeHHS ISl PELICHUS 3a1a4;

-yMeTb ONEepUPOBaTh TOHSATHAMH: HATypallbHOE YHCIIO,
IeJI0€ YHCII0, OCTATOK 10 MOAYJIIO, PAallMOHAIBHOE YHUCIIO,
MppaIMOHATFHOE YHCII0, MHOXKECTBA HATYPAIbHBIX, IIEITBIX,
pallMOHANBHBIX,  JCWCTBUTENBHBIX  YHCEN;  yMEHHE
UCMOJIb30BaTh MPU3HAKU JIETMMOCTH, HAUMEHBIIUI 0OLIHiA
JenuTeNb W HauMeHbllee oOlee KpaTHOe, aIrOpUTM
EBKkiMa npu pemeHun 3a1ad; 3HaKOMCTBO C Pa3JInYHBIMU
MO3UIIMOHHBIMHA CUCTEMaMH CYHCIICHUS;

- yMeTb CBOOOJHO OIEPUPOBATH TOHSATHIMH: CTETICHb C
[EeNbIM  TI0Ka3aTeleM, KOPEHb HaTypaJbHOW CTEIeHH,
CTETIEHb C palMOHAIBHBIM TIOKa3aTeleM, CTEeTeHb C
JeHCTBUTEIBHBIM (BeleCTBEHHBIM) roKasareseM,
jJorapupM  UuCla, CHHYC, KOCHMHYC W  TaHIEHC
MIPOM3BOJILHOTO YHCIIA;

- yMeTb  ONEpHpOBaTh  MOHATUSAMHU:  TOXAECTBO,
TOX/IECTBEHHOE npeoOpa3oBaHue, ypaBHEHHE,
HEpaBEHCTBO, CHUCTEMa YpaBHEHWH M  HEPaBEHCTB,




PaBHOCWJIBHOCTb ~ YPaBHEHMH, HEPaBEHCTB M  CHCTEM,
palroOHaJIbHbIE, UppalyoHalIbHbIE, IoKa3aTesbHbIE,
CTENEHHbIE, JIorapu(MHUUECKUE, TPUTOHOMETPUUYECKHE
YpaBHEHHsI, HEPABEHCTBA M CHUCTEMbI, YMEHHE pelaTh
YpaBHEHHsI, HEPAaBEHCTBA M CUCTEMbl C IIOMOIIBIO
Pa3IMYHBIX IPUEMOB; pellaTh ypaBHEHHWs, HEPABEHCTBA W
CHUCTEMBI C TIapaMeTpoM; MpPHUMEHSITh YypaBHEHUS,
HEPaBEHCTBA, UX CHCTEMbI Ul pEIICHUS] MaTeMaTHYeCKUX
3aJjay M 3ajad U3 pa3iIMyHbIX o0jacTell HayKH U peaslbHOM
KHU3HH,

- yMeTb CBOOOJHO ONEpPUPOBATh HOHATUSAMH: Tpaduk
byHkumn, obpaTHas (QyHKUMA, KOMMOO3ULMS (DYHKIUH,
TUHeWHas (QYHKIUS, KBaapaTW4yHas (YHKIHSA, CTEIICHHAs
(GyHKIMS C LENbIM TOKa3aTelieM, TPUTOHOMETPHUYECKHE
¢yHKIIMM, O0OpaTHBIE TPUTOHOMETPUYECKHE (DYHKLIUH,
nokasarenibHasl U jJorapudmuyeckas QyHKIUY;

- yMeHHe CTpouTh Trpaduku (YHKIMHA, BBIIOIHATh
npeoOpa3oBaHus rpaguKoB QyHKIMH;

- YMEHME UCIOJb30BaTh rpaduku QyHKIUH U1 U3ydeHus
MPOILIECCOB U 3aBUCUMOCTEH MPH pelIeHu  3a/1a4 U3 JPyrux
y4eOHBIX TPEIMETOB M M3 PEalbHOW JKU3HH, BBIPAKAThH
(dbopMyTaMu 3aBUCUMOCTH MEXK]Ty BeTHUYNHAMU;

- YyMEHHE CBOOOITHO OIEPHPOBATH TMOHSATHSAMH: YETHOCTH
GyHKIMM, TEPUOAMYHOCTh (QYHKIUH, OTrPaHHMYEHHOCTH
(GyHKINU, MOHOTOHHOCTb (DYHKIIMH, SKCTPEMYM (DYHKIUH,
HauOoJpIllee W HauMEHbIEE 3HAUYEHUS (QYHKIUM Ha
POMEXYTKE; YMEHHUE MPOBOJAUTH HCCIEI0BaHNE (QYHKIIUY;
YMEHHUE HUCIIOJIb30BaTh CBOWCTBA M rpaduku QyHKIUHA ISt
pelLeHNs] YpaBHEHUH, HEPABEHCTB M 33/1a4 C TapaMeTpamy;




n300pakaTb Ha KOOPAMHATHOW IUIOCKOCTH MHOKECTBA
pelLeHU ypaBHEHUH, HEPABEHCTB M UX CUCTEM;

- yMeTb  CBOOOJHO  ONEpUPOBaTb  IOHATHAMM:
MOCJIEI0BATENbHOCTh,  apu(MeTHUecKasi  MIpOorpeccus,
reOMETpPHUECKasi TMpOrpeccusi, OCCKOHEYHO yObIBaroUIas
reoMeTpHUEecKas IIPOrpeccusi; yYMEHUE 3aJaBaTh
[IOCJIEA0BATENbHOCTH, B TOM 4YHCIE€ C  IIOMOILBIO
PEKYPPEHTHBIX (HOpMYIT;

- yMeThb ONEpUpPOBaTh TMOHATHSIMU: HENPEPHIBHOCTH
¢byHKLIMU, aCUMIITOTHI rpaduka GyHKIMH, IepBas U BTOpas
Ipou3BO/HAs (YHKLMHU, FeOMETpUYecKuil U (uznueckuit
CMBICJI IIPOM3BOJHOM, IIepBOOOpa3Hasi, ONpEeAEICHHBIHI
UHTETpa], yMEHHE HaXOIWUTh AaCHMIITOTHI  Tpaduka
(GYHKINW; yMEHWE BBIYUCIATH MPOM3BOJIHBIE CYMMBI,
NPOM3BEACHUS, YaCTHOTO U KOMIIO3UIIUH  (PYHKIIUH,
HaXOJUTh YpaBHEHHE KacaTelbHON K rpaduKy G yHKIUY;

- YMEHHE MCII0JIb30BaTh MPOU3BOJHYIO Ul MCCIEIOBaHUS
GyHKUMN, I HAXOXKAEHUS HAMIYYIIero peuieHus B
NPUKJIAJHBIX, B TOM YHCJIE€ COLMATbHO-3KOHOMUYECKUX U
¢u3nyeckux 3ajavax, JUIs OIpEIeNIeHUs] CKOPOCTH U
YCKOpPEHUS; HaXOOUTh IUIOMAAM W 00beMbl GUryp c
TTOMOIIIBIO WHTETpaja; IPUBO/IUTH IPUMEPHI
MaTeMaTHIECKOTO MOJIETTUPOBAHUS C MTOMOUIbIO
nuddepeHIMaTbHBIX YPaBHCHHH,

- YMETb ONEepUpOBaTh MOHATHSIMU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBbIE KOMIUIEKCHBIE YHCa, MOAYJIb M apryMEHT
KOMILJIEKCHOTO YMCIIa, popMa 3alMCH KOMIUIEKCHBIX YHCE
(reomeTpuyeckasd, TPUTOHOMETPHUECKAs u
anreOpandeckas); yMeTh MPOU3BOJIUTH apuUPMETHUCCKHE




JIENCTBUS C KOMIUJIEKCHBIMU YHMCIIAMU; TIPUBOAUTH IPUMEPHI
UCII0JIb30BaHUsI KOMIUIEKCHBIX YHCEIT;

- yMeTb CBOOOJHO ONEPUPOBATH IOHATUSAMHU: CpEIHEE
apupMeTHyecKoe, MeauaHa, HauOoJbllee M HAHUMEHBIIEE
3HAYEHMs, pa3Max, AMCIEPCHs, CTAaHAAPTHOE OTKIOHEHHE
JUIsL ONKMCAaHUS YHCIOBBIX JaHHBIX; YMEHHUE HCCIIE0BaTh
CTaTUCTUYECKUE [aHHbIE, B TOM YHUCJIE€ C HPUMEHEHHEM
rpaMuecKuXx  METOJOB M  3JEKTPOHHBIX  CPEACTB;
rpaduecKu HccIeoBaThb COBMECTHbIE HAONIOAEHUS C
IIOMOUIBIO AMArPAMM PACCEUBAHMSI U TMHEWUHON pErpeccuy;
- yMeThb  HaxOAMThb  BEPOATHOCTH  COOBITUH ¢
UCMOJIb30BaHUEM TpapUUECKHX METOJO0B; MPUMEHSTH JUIs
pemieHus 3agad  (QOpMyJbl CIOKEHHUS M YMHOXKCHHS
BEPOATHOCTEH, (POopMyy MOJHOM BEPOATHOCTHU, POpMYITy
bepnymin, komOuHaTtopHble akThl U GOPMYIIbI; OLIEHUBATH
BEPOATHOCTH pEAJIbHbIX COOBITUH; YMEHHE OIEepUpOBATH
NOHATHSAMM:  ClydailHas  BEJIMYMHA,  paCIpElelICHHE
BEPOATHOCTEH, MAaTEMaTU4YECKOE 0XKHMJAaHUE, AUCIEPCUS U
CTaHJAPTHOE OTKJIOHEHHE CITy4alHOW BENTUYMHBI, (PyHKIUH
pacnpeneneHus u IUIOTHOCTHU paBHOMEPHOTO,
MOKAa3aTeIbHOIO0 U HOPMAJIbHOTO pacHpeesieHuil; yMeHue
HCIIOJIB30BaTh CBOMCTBA W3YYEHHBIX PACHpPEACIICHUN I
pelIeHus 3a/1a4; 3HAKOMCTBO C TIOHATUSMU: 3aKOH OOJBIINX
YHCeJl, METOIbl BEIOOPOYHBIX HCCIIET0BAaHUI;

- yYMEHUE [PHUBOJUTH IPUMEPHI NPOSABICHUS 3aKOHA
OOJIBLINX YKCEI B IPUPOIHBIX M OOLIIECTBEHHBIX SBICHUSX;
- YMETb CBOOOHO ONIEPUPOBATH MOHATUSAMHU: TOUKA, IPSIMas,
IUIOCKOCTh, MPOCTPAHCTBO, OTPE30K, JyY, IJIOCKHH Yro,
JIBYTPaHHBIA YTOJI, TPEXTPAHHBIN yroj, NepeceKarommecs,
HapajuleJIbHbIC U CKPEILHBAIOIINECS IpsIMBIE,




HapajyIeNIbHOCTh U MEPHEeHIAUKYISIPHOCTh  IMPSMBIX U
IUIOCKOCTEH, yroa Mex 1y MPsIMbIMH, YTOJI MEXKAY NPSIMOHN U
IUIOCKOCTBIO,  YTOJ ~ MEXIYy IUIOCKOCTSIMHM;  yMEHHE
UCTOJIB30BaTh MPH PEUICHUU 3a/la4 M3y4YeHHbIE (aKThl U
TEOpEeMbl IUIAHUMETPUHM; YMEHHE OIICHMBATh pa3Mepsl
00BEKTOB B OKPYKAIOLIEM MHpPE, YMEHHE OIEepUpPOBAThH
MOHATUSIMH: MHOTOTPAaHHHMK, CEYCHHE MHOTOTPAHHUKA,
IPaBUJIbHBIN MHOTOTPAHHUK, IPU3Ma, MUpamMua, purypa u
MOBEPXHOCTh BpAllCHUs, LWIMHAP, KOHYC, wap, cdepa,
pasBepTKa MOBEPXHOCTH, CEYEHUs KOHyca M LWJIMHIPA,
napajjielibHble OCHM WIM OCHOBAaHHUIO, CEYEHHue lIapa,
IUIOCKOCTh, Kacarouiascs cdepsl, LUIUHAPA, KOHYCAa;
YMEHHE CTPOHWTH CEYCHHE MHOTOTPAHHUKA, W300paXkaTh
MHOTOTPAaHHHUKH, (QUTYphl W TIOBEPXHOCTH BpAIECHUS, WX
CEUeHMsI, B TOM YHUCIIE C TOMOIIBIO DJIEKTPOHHBIX CPEJICTB;
YMEHHE MPHUMEHSITh CBOWCTBA TE€OMETPHUECKUX (UTYD,
CaMOCTOSITENIbHO (POPMYIMPOBATH OMPEACIICHHS N3y4aeMbIX
¢buryp, BBIIBUraTh THUIOTE3bl O CBOMCTBAX M TNpHU3HAKaX
reoMeTpuuecKux (uryp, o00CHOBBIBaTh MIJIM OINpPOBEpPraTh
UX; YMEHHE NpOBOIUTH Kiaccupukaiuio ¢uryp 1o
pa3NMYHBIM  TPHU3HAKAaM,  BBITIOJHATE  HEOOXOMMEIE
JIOTIOJTHUTEIILHBIE TIOCTPOCHUS;

- yMeThb CBOOOTHO OMNEPUPOBATH MOHATHUSIMH: ITUIOIIAIb
¢burypsl, 00beM (QUIypbl, BEIUYUHA YIJia, PACCTOSTHUE OT
TOYKH JI0 TUIOCKOCTH, pPAacCTOSHHUE MEXIy HPSMBIMH,
paccTosHHE MEXJy IUIOCKOCTSIMM, IUIomanb chepsl,
IUIOIAAb TOBEPXHOCTH MHUPAMUIbI, TNPU3MBI, KOHYCAa,
LWIMH]pA, o0beM KyOa, IPSIMOYTOJIBHOT'O
napaiesenunea, TMpamMuibl, IPU3Mbl, LHIMHIPA, KOHYCa,




11apa; yMeHHE HaXOJWUTh OTHOIIEHHWE 00BEMOB MOJIOOHBIX
duryp;

- yMeThb CBOOOJIHO OIEpPUPOBATh MOHATUSMU: IBUKECHUE,
[apaJuIeJIbHBIM MEPEHOC, CUMMETPHsI Ha IUIOCKOCTH U B
NPOCTPAHCTBE, IOBOPOT, IpeoOpa3zoBaHue  MOI00uS,
nooOHbIe (UTYpPHI; yYMEHHE pAaclO3HAaBaTh paBHBIC H
nmoA00HbIe (UTYPBI, B TOM YHCIIE€ B IPHUPOJE, UCKYCCTBE,
apXUTEKType; YMEHHE HCIOJIb30BaTh T'€OMETPUUECKUE
OTHOIUICHHUSI, HAXOIUTh TEOMETPUYECKUE BETUUHUHBI (JIJIMHA,
yroJ, IIoIaas, 00beM) MpU pEHIeHUH 3aJad U3 APYrux
y4eOHBIX IPEIMETOB U U3 PEabHOM KU3HU;

- yMeTb  CBOOOJHO  ONEpPUPOBATH  TMOHSATHUSMHU:
IPSIMOYTOJIbHAsL CUCTEMa KOOPJMHAT, BEKTOP, KOOPIAUHATHI
TOYKH, KOOpPAMHATBHI  BEKTOpa, CymMMa  BEKTOpPOB,
IIPOM3BE/IEHNE BEKTOpA HA YHCIIO, Pa3JIOKEHHUE BEKTOpa M0
6asucy, CKaJIspHOE MIPOU3BENICHUE, BEKTOPHOE
IIPOU3BEICHUE, Yrojd  MEXAY BEKTOpamMH; yMEHHE
UCIIOJIb30BaTh BEKTOPHBIN M KOOPAWHATHBIA METON MJIs
pelLIeHHs TEOMETPUYECKHX 3a]1ad U 33/1a4 APYTUX Y4eOHBIX
IIPEIMETOB; ONIEPUPOBATH MOHATUAMU: MaTpuna 2x2 u 3x3,
ONpeAeNnuTeNb  MaTPULbl, TE€OMETPUYECKUN  CMBICI
OTIpeeNUTENS;

- yMeTh MOJENIMPOBaTh pealbHble CHUTyallUM Ha S3bIKE
MaTeMaTUKH;  COCTaBJISATh  BBIPAKEHUS,  YpaBHEHWS,
HEPABEHCTBA M HX CHCTEMBl 10 YCIOBHUIO 3a/ayH,
UCCIIE0BAaTh IIOCTPOEHHBIE MOJEIM C HCIOJIb30BAHUEM
anmapara anreOpbl, HHTEPIPETUPOBATH  MOITYUYEHHBIN
pe3yJIbTaT; CTPOUTh MAaTEMATUYECKUE MOJIENH C ITOMOILBIO
reOMEeTPUYECKUX MOHATUI U BEIMYHH, PEIIaTh CBS3aHHBIE C
HUMHU TPaKTHYECKHUE 3a/1ayHl; COCTaBISATh BEPOSATHOCTHYIO




MOJICNIb ¥ HWHTEPIPETHPOBATH IOJYUYCHHBIH pe3yJbTarT;
pemarh NpUKIaIHbIC 331241 CPEICTBAMH MAaTEeMaTHIECKOTO
aHaaM3a, B TOM YHCJIE COIHAIBLHO-IKOHOMHUYECKOTO H
(U3HYECKOTO XapaKTepa;

- YMEHHE€ BBIOMPATh MOIXOJAIIMNA METOA JUIsl pEelICHUs
3aaa4yu; NOHUMAaHUC 3HAYUMOCTH MATCMATHUKH B U3YYCHUU
MPUPOJHBIX ¥ OOMISCTBCHHBIX IPOIECCOB U SIBJICHUN;
YMEHHUE paclo3HaBaTh MPOSBICHUE 3aKOHOB MAaTEMAaTHKH B
UCKYCCTBE, YMEHHUE NMPUBOJUTH PUMEPHI MATEMAaTUYCCKUX
OTKPBITUH POCCUICKOW U MUPOBOM MaTEeMaTUYECKOH HAyKH

OK 02. Hcnonb3oBarb
COBpPEMEHHBIE  CpEICTBa
TIOWCKa, aHaIM3a u
WMHTEPIIPETalUU
uH(popManun "
nH(pOpMaIlMOHHbBIE
TEXHOJIOTUH TUIst
BBITIOJTHEHUS 3a1a4u
npodecCuOHAILHON
JESITEIbHOCTH

B 00nacti leHHOCTH HAYYHOT'O MTO3HAHMS:
-c(hopMUPOBAHHOCTD
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS

MHPOBO33PCHUA,

HayKM U OOLIECTBEHHOW NPAaKTHKH, OCHOBAHHOIO Ha
yanore  KyJabTyp,
CBOET0 MECTa B MOJIMKYJIBTYPHOM MHDE;

CHOCO6CTBYIOHIGFO OCO3HaHUIO

- COBEpIICHCTBOBAHUE S3BIKOBOM M YHUTATEIbCKOU

KyIbTYpbl KaK CpEACTBa B3aUMOJICHCTBUS MEXIY
JIIOJbMU U NTIO3HAHUS MUPA;

- OCO3HAHME IICHHOCTM HAy4YHOH JEeSATEIbHOCTH,
TOTOBHOCTb OCYIIECTBIIATh IIPOEKTHYIO U
HCCIIEI0BATENbCKYIO I€ATEIbHOCTD MHIUBUIYAIbHO U B
rpymre.

OBnanenue YHUBEpCAIbHBIMHU yueOHBIMU

IIO3HABATCIIbHBIMHN }IeﬁCTBHﬂMHZ

B) pabota ¢ nHpopMaIuei:

- BJIAACTb HABBIKAMHU TMOJTYYCHUSA I/IHq)OpMaI_II/II/I nu3
NCTOYHUKOB Pa3HbIX

THUIIOB, CaMOCTOATCIIbHO

- YMETh OIEPUPOBATh MOHATUSAMU: pallMOHaIbHAast (QYHKIUS,
byHKIHS, byHKIHS,
JorapupmMuyuecKas byHKIMS, TPUTOHOMETPUUECKUE
¢yHKIMM, oOpaTHblE (PYHKLIHMU; YMEHUE CTPOUTH rpapuku
GyHKIMH, rpaduxu
M3Y4YE€HUHU POLIECCOB U 3aBUCUMOCTEH, IPH pEIIeHUH 3aa4
W3 JIPYTUX YYeOHBIX MPEIMETOB U 3a7a4 M3 PeaTbHOU
bopmynamu

IIOKa3aTcCJIbHasA CTCIICHHAsA

HN3YUCHHBIX HCIIOJIBb30BAaTh npu

JKU3HH, BbIpaXXaTb 3aBUCUMOCTH  MCXKIY
BCIMYHNHAMMU,
- YMCThb IIOHATHUAMU:

TOXACCTBCHHOC

OIepupOBaTh
npeoOpa3oBaHue,
YpaBHEHUN U

TOXKJIECTBO,
YpaBHEHHE,
cucrema

YpaBHEHUH,

HCPaBCHCTBO, HCPABCHCTB,

PaBHOCUIIBHOCTD HCPAaBCHCTB W  CHUCTEM,
panroOHaJIbHEIE,
Jorapugmuyueckue,

HEpaBCHCTBA M CHUCTCMBI,

HUppalivuOHAJILHBIC, IIOKa3aTCIbHBIC,

CTCIICHHBIC, TPUTOHOMETPHUYCCKUEC

YpaBHCHUA, YMEThb pPEIIaThb

YpaBHCHHU, HCPABCHCTBA W CUCTCMblI C IIOMOLILBIO

Pa3IMYHBIX IIPUEMOB; PEIIATh YPABHEHUs, HEPABEHCTBA U




OCYIIECTBIISITh TIOMCK, aHAJM3, CHUCTEMAaTHU3ALUI0 |
MHTEPIIPETAlMI0 HHPOPMAIMK PA3IUYHBIX BUIOB M
¢dbopM npescTaBICHNUS;

- CO3/1aBaTh TEKCTHI B PA3IMUYHBIX (popMaTax C y4yeTom
Ha3HA4YeHUS MHPOPMALMU U IIENCBOW ayIUTOPHH,
BbIOMpas ONTUMANbHYIO (OpPMY NpPEACTABICHUS U
BU3YyaJIU3aIiH;
- OIEHUBATh  JOCTOBEPHOCTb,  JISTUTHMHOCTb
UH(OpPMAIIHNH, €€ COOTBETCTBHE ITPABOBBIM I MOPAIBHO-

OTHYCCKHUM HOpMaM;

- HCIIOJIb30BaThb CpCACTBaA I/IH(l)OpMaI_[I/IOHHBIX u
KOMMYHUKAIITUOHHBIX TEXHOJOrui B pPCIICHUHA
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX u

OpraHM3alMOHHBIX 337a4 ¢ COOII0AEHUEM TpeOOBaHUM

OPrOHOMHKH, TEXHHKH O€30MacHOCTH, TUIHEHBI,
pecypcocOepeKeHrs, MPAaBOBbIX W JTUYECKHX HOPM,
HOPM MH(OPMAIIMOHHON 0€30MaCHOCTH;

- BJAJeTh HaBbIKAMM pAcCMO3HABaHHUA U 3alUThHI
uHbopmanuy,  HH(pOpMaIMOHHONW  0e30macHOCTH

JIMYHOCTH

CHCTEMBI C mapamMeTpom; IIPUMCEHATH

HEPAaBCHCTBA, UX CUCTEMBI IJId PCIICHHUA MATEMATHUUYCCKHUX

YpaBHEHUS,

3a]a4 M 337a4 M3 pa3IMyHbIX 00JacTell HayKW U pealbHOM
JKU3HU;

- YMETh CBOOOJHO OIEPHPOBATH TOHSATHUSMU: IBUKCHHE,
MapajuleNbHBIA TIEPEHOC, CUMMETPHsI Ha TUIOCKOCTH U B
MPOCTPAHCTBE, TOBOPOT, Mpeodpa3oBaHuE  MOA00MS,
noo0HbIe  (UTYPBI;
1no00HBIC (UTYPBI, B TOM YHCJIEC B MPHUPOJE, UCKYCCTBE,
yMETh

OTHOIICHHUA, HAXOANUTHb T'COMCTPHUUCCKUC BCIINYHNHBI (,I[J'II/IHa,

YMETb pPACIIO3HABATb PABHBIC U

apXUTEKTYpE; UCIIONIb30BAaTh  F€OMETPUYECKHE
yroJ, IIoIaas, 00beM) MpU pEHIeHUH 3aJa4 U3 APYrux

y4€OHBIX MPEIMETOB U U3 PEATbHOM KU3HU

OK 03. IInanupoBaTth H

pEAN30BBIBATH
coOCTBEHHOE
npodeccCuoHaIbHOE "
JMYHOCTHOE pas3BuUTHE,
HPEAIPUHAMATEINBCKYIO
JESITeTbHOCTD B
npodecCHOHATbHON
cdepe, UCIIOJIb30BATh

3HaHUA TI0 TPaBOBOM U

B o6macti 1yXOBHO-HPaBCTBEHHOT'O BOCTIMTAHHUSI:

--  c(OpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS,
ATUYECKOTO TTOBEICHUS;

- CIOCOOHOCTH OLIEHWBATh CHUTYAIMI0 M MPUHUMATH
OCO3HAHHBIE PELIEHUs, OPUEHTUPYSICh HA MOpPaJIbHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

- OCO3HaHUE JIMYHOTO

BKJIaJa B MMOCTPOCHUC

YCTOMYHUBOTO OYAyIIEro;

- YMETbH IIOHATUSAMU:

HPPALMOHAJIBHEIE,

ONEepHUPOBATH panyoOHaJIbHBIE,

ITOKa3aTeNbHbIE, CTEIICHHBIE,
norapumMuyuecKue, TPUTOHOMETPUUECKHE YPaBHEHHS U
HEPaBEHCTBA, UX CUCTEMBI,

- YMETb OIIEPUPOBATH IOHATUIMU: MHOIOTPAHHUK, CEYEHUE

MHOT'OrpaHHUKa, I(y'6, napajijieJICnuIica, mpu3mMa, mupamMuia,

¢urypa u MoBEepXHOCTh BpAIICHUS, [IHUIUHIP, KOHYC, IIap,
chepa, ceueHus GUTYpPHl  BpalieHUs, IJIOCKOCTD,
Kacaromasicss  chepbl, LWIMHApPA, KOHyca, IUIOMAIb




(UHAHCOBOW TPaMOTHOCTH
B PA3IMYHBIX JKHU3HEHHBIX
CUTYaIHsX.

- OTBETCTBCHHOE OTHOIICHHE K CBOMM POJMUTEISIM W
(W) ApyruM YjaeHaM CEMbH, CO3JaHUI0 CEMbH Ha
OCHOBE OCO3HAHHOTO NMPHUHATHS IIEHHOCTEH CeMEHHOMN
YKU3HHU B COOTBETCTBUU C TpaIuLIUsIMU Hapo10B Poccuu;
OsBnageHue YHUBEpCaIbHBIMHU peryJasiTUBHBIMU
JIEHCTBUSIMU

a) CaMOOpTraHU3aIUs:

- CaMOCTOATCIIbHO OCYHICCTBJIIATHL IMO3HABATCIIbHYIO

NeSITeNIbHOCTh, BBISABISATH MPOOJEMbI, CTaBUTh U
dbopMynupoBath coOCTBEHHBIE 3a1a4n B
00pa3oBaTeNbHON  JIEATENHHOCTH UM JKM3HEHHBIX
CUTYaIUsIX;

- CaMOCTOSITEIbHO  COCTaBJIATH IUIAH  pEIICHUs
npoOyieMbl C  y4Y4eTOM  HMEIOIIUXCS  PECypCoB,

COOCTBEHHBIX BO3MOKHOCTEW U IIPEANOUTEHUII;

- 1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;

CIOCOOCTBOBaTh  ()OPMUPOBAHMIO U IPOSIBICHUIO
IIMPOKOM 3PYAULUU B pa3HbIX o0O0JacTAX 3HAHMIA,
MOCTOSIHHO TIOBBIIIATh CBOM 0Opa30BaTEeNbHBIA U
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

HCIOJIB30BATh

npuemsl pedrexcun I

CUTYalluH, BBIOOpA BEPHOTO PELICHMUS;

OLICHKH

- YMETb OIIEHUBATh PUCKU U CBOEBPEMEHHO TPUHUMATh
pelIeHus o0 UX CHUKEHUIO;

B) DMOILIMOHAIBHBI HWHTEIUIEKT,
c(hOpMHUPOBAHHOCTH:

MpeANoIararonmii

BHYTPEHHEH MOTHBALIMH, BKJIIOYAIOLIEH CTPEMIICHUE K

JOCTHIXCHHIO oeiun n yCexy, OIITUMHU3M,

MOBEPXHOCTU MHUPAMUAbI, MPHU3MbI, KOHYCa, LWIMHIPA,
wiomans  chepsl, Ky0a, HOpPSIMOYTOJIbHOTO
napajuiesienune1a, MupaMuabl, IPU3MBIL, IIIMHAPA, KOHYCA,

00BeEM

11apa; yMeHue u300pakaTb MHOTOTPAHHUKH U IOBEPXHOCTH
BpAlllEHUs, UX CEYEHMsI OT PYKH, C ITOMOIIBIO YEPTEIKHBIX
UHCTPYMEHTOB U

SJICKTPOHHBIX CpCACTB;

IIPOCTPAHCTBE;

YMETh

paciio3HaBaTb YMETH

CUMMETpPHUIO B
pacrio3HaBaTh [IPABUIIbHbIE MHOTOTPAHHUKHY;

- YMETh OIIEPUPOBAThH MOHATUAMU: IPSIMOYTOJIbHAS
cucTeMa KOOpJMHAT, KOOPJMHATHI TOUKHU, BEKTOD,
KOOP/IMHATBI BEKTOPA, CKAIIPHOE POU3BEIEHHUE, YOI
MEX/y BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BE/ICHHUE
BEKTOpPA Ha YMCJI0; HAXOIUTH C IIOMOILBIO U3YYEHHBIX
(bopMyJ1 KOOpAMHATHI CEpEANHBI OTPE3KA, PACCTOSTHUE

MCKAY ABYMS TOYKaMHU.




MHULMATUBHOCTb, YMEHHUE JEHCTBOBAaTh, HCXOZAS H3
CBOMX BO3MO>KHOCTEH;

- HMIIATUH, BKIIOYAOLIEH CHOCOOHOCTh IMOHUMATh
SMOLMOHAIBHOE COCTOSIHUE JPYTHUX, YYUTBHIBATH €ro
IIPU OCYILLECTBIEHUH KOMMYHMKAIMHU, CIIOCOOHOCTH K
COUYYBCTBHIO U COIIEPEKUBAHUIO;

- COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH

BBICTpaMBaTh OTHOLIEHUS C JAPYTUMHU JIIOJbMH,

3a00TUTBCS, TMPOSABIATH MHTEpPEC U pas3periaTh

KOH(JIUKTBI
OK 04. DOddexruBHo | InyHOCTHBIC - YMETb ONEPUPOBATh IMOHATUSAMU: CIIY4alHBI ONBIT U
B3aUMO/ICHCTBOBATH 2t ClIy4aifHO€ COOBITHE, BEPOATHOCTH CIYYalHOTO COOBITHS;

paboTath B KOJUICKTUBE U
KOMaH/1e

TOTOBHOCTh K CaMOpa3BUTHUIO, CAMOCTOSITEIBHOCTH H
CaMOOIIPEIEIICHUIO;

-OBNI/ICHHE HaBBIKAMH y4eOHO-HMCCIE0BATEIbCKOM,
MPOEKTHOM M COIMATIbHOM JIEATEIIbHOCTH;
MeranpeameTHeie

OBnazieHue yHHMBEPCAIBHBIMU KOMMYHUKATUBHBIMU
JEACTBUSAMMU:

0) COBMeCTHasl IeITEIIbHOCTh:

-  TOHMMATb M  MCIOJB30BaTh  IPEUMYLIECTBA
KOMaHJIHOW ¥ HHIMBUyaTbHOU paboTHI;

- [OpPUHUMATh LEIM COBMECTHOW JIESITEINBHOCTH,
OpraHu30BbIBaTh U KOOPAWMHUPOBATH IEHUCTBUS IO €€
JTIOCTYKEHUIO: COCTaBIIATh T1aH JICUCTBUH,
pacnpenenarb pojld C YYETOM MHEHUW YYaCTHHKOB
00CyX/1aTh pe3yabTaThl COBMECTHOM paOOTHI;

- KOOPJIWHUPOBATh W BBITIOJHITH PabOTy B YCIOBHUSIX
pEalbHOTO, BUPTYAIBHOTO M KOMOWHHUPOBAHHOTO

B3aHMOJEHCTBUS;

YMETb  BBIYMCIATH BEPOATHOCTH C  MCIOJIb30BAHUEM
rpadMuecKux METOJIOB; MPUMEHATh (POPMYIIBI CIOXKEHUS U
YMHOXEHUSI BEPOSTHOCTEH, KOMOWHATOpHbIE (aKThl |
dbopMyIbl NPU pELIEHUH 3a/lady; OLEHUBATh BEPOSITHOCTU
peasibHbIX ~ COOBITHI; 3HAKOMCTBO €O  CIIy4YallHBIMH
BEJIMYMHAMU; YMEHHUE MPHUBOJIUTH MPUMEPHI IMPOSBICHUS
3aKOHa OOJBIIMX YHUCENl B NMPUPOAHBIX U OOIIECTBEHHBIX
SBJICHUSX;

- yMeTb CBOOOJHO OIEpUPOBATh MOHATHSIMU: CTENEHb C

HOCJIBIM I1OKa3aTeCJICM, KOPCHb HaTypaHBHOﬁ CTCIICHU,

CTENEHb C palMOHAIbHBIM I[IOKA3aTEJEeM, CTENEHb C
NEUCTBUTEIILHBIM (BEIIECTBEHHBIM) MMoKa3aTeJieM,
gorapudM  YHWClIa, CHHYC, KOCHHYC W  TaHTEHC

IPOU3BOJIBHOTO YHCIIA,

- yMeTh CBOOOJHO OIEPHPOBATH MOHATHUSIMH: TpaduK
¢bynkuuu, oOpatHas (QYHKIUSA, KOMIIO3UIUS (DYHKIIHIA,
TuHeWHas (QYHKIUS, KBaJpaTu4Has (YHKIHSA, CTEIICHHAs




- OCYIICCTBIIATH CTpaTeTrNU4CCKOC
IIOBECACHHWE B PA3JIMYHBIX CUTyallUAX, IIPOSBIIATH
TBOPYECTBO U B006pa}KeHI/Ie, OBITE HMHHUIIMAaTHBHBIM.

IIO3UTHUBHOC

OBnaneHue YHHUBEPCATbHBIMH PETYISTUBHBIMU
JICHCTBUSMHU:

T) IPUHITHE CE0s ¥ IPYTHX JIFOICH:

- IPUHUMATh MOTHBBI U QPTYMEHTHI IPYTHX JTIFOACH TIPH
aHallu3e pe3yabTaTOB JEATEIbHOCTH;

- MpHU3HABaTh CBOE MPABO U MPaBO JIPYIHX JIIOJEH Ha
OIIINOKHU;

- pa3BHBaTh CIIOCOOHOCTH IMOHHWMATh MHUP C IO3WUIUHU

APYTroro 4ejioBCKa

(GyHKIMS C TENbIM MOKa3aTelieM, TPUTOHOMETPUYECCKHE
byHKIMKM, OOpaTHBIE byHKIHH,
nokazatreinbHas M Jorapumuyeckas (QYHKIHH; YMETb

TPUT'OHOMETPHYCCKUEC

cTpouth rpaduku (yHKIUH, BBIIOIHATH MPEOOpa3OBaAHHS
rpaduKoB (yHKITHIA;

- YMETh HCIIOJIb30BaTh TpapuKku (QYHKIMNA IS U3YYECHUS
MPOIIECCOB M 3aBHCUMOCTEH MPH PEIICHUH 3a/1a4 U3 JPYTUX
y4eOHBIX MPEJIMETOB M M3 peabHOM >KU3HH; BBIpaXKaTb
(dbopMynaMu 3aBUCUMOCTH MEX]ly BETMUUHAMU;

- cBOOOJIHO ONEpUPOBATh MOHATUSAMU: YETHOCTh (DYHKIMH,
HNEPUOJIMYHOCT  (DYHKIMHM, OrPaHMYEHHOCTb (DYHKIUH,
MOHOTOHHOCTb ¢byHKuuN, KCTPEMYM byHKLUY,
HanOoJpIllee W HaWMEHbIEE 3HAYCHUS (QYHKIUM Ha
MIPOMEKYTKE; YMETh TPOBOJUTH UCCIIEIOBaHHE (DYHKIINH;

- YMETh HCIOJIb30BaTh CBOMCTBA M Tpaduku QYHKIIUN AJis
peleHns ypaBHEHUH, HEPABEHCTB M 33/1a4 C TapaMeTpaMH;
n300pakaTh Ha KOOPAMHATHOW IUIOCKOCTH MHOKECTBA
peleHn ypaBHEHUH, HEPABEHCTB U UX CUCTEM.




2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJILHON
JUCHUIIIMHBI
2.1. O0beM yueOHOI JMCHUIIJIMHBI M BH/ABI Y4eOHOH padoThl

Buna yueOHoii padoThl O0bem B yacax
O6beM 00pa3oBaTeIbHON MPOrpaMMBbI IUCHUILIHHBI, B T. Y.: 340
OcHOBHOE co/Iep:KaHue B T. 4Y.: 270
TEOpPETUYECKOE 00yUeHNE 100
MIPAKTUYECKHE 3aHATUS 170
CamocrosiTe1bHast padoTa 00y4Ya0mMXxcst 64
IIpome:kyTouHasi aTTecTAlUs B hopme (IK3amen) 6




2.2. TemaTnyeckuii IJIaH U co/lep:KaHMe Y4eOHOM AU CHMIIIMHBI

HaumeHoBaHue pa3jiesioB U TeM Conep:xxanue yuye0HOro marepuasa (0CHOBHOe M MpodeccHoHAJIbHO- Oo0bem Koabi
OPHMEHTHPOBAHHOE), JIA00PATOPHbIE H MPAKTHYECKHE 3AHATHSA, NPUKJIATHON aKkaja. | KOMIeTeHIUi
MOAYJIb (IpY HAJMYMH) 4acoB
1 2 3 4
1 cemecTp
Pa3nen 1. [loBTOpeHue Kypca MaTeMaTUKH OCHOBHOM IIKOJIbI 16
Beenenue Maremartuka B HayKe, TSXHUKE, npaKTquCKoﬁ nestenbHocTd. Llenu u 3agaun
M3Y4EHUs MaTeMaTHKHU Ipu ocBoeHuu cnenuanbHoctelt CIIO. 2
OcCHOBHOE cO/Iep:KaHue 8
Tema 1.1. IloTOpenne Kypca ;:3;:;:2:};% oGyenme:
MaTE€MaTUKH OCHOBHOM IIKOJIbI :
Uucna u Bbruucienus. OcHoBHble moHATUA. [IpeoOpazoBanue BbIpaKEHUH IO
(dbopMyniaM COKpaIIEHHOTO0 YMHOKEHUSI. 4 OK 01
VYpaBHeHus u HepaBeHCTBa. CHCTEMbI ypaBHEHHI U HEPABEHCTB. OK 02
@OyHkun 1 ux rpapuxu. CBoHCTBa QyHKIMH. 8% 83
IMpakTuyeckoe 3ansiTue Ne 1:
JleiicTBUsI HaJl TOJOKUTENBHBIMHU M OTPUIIATEIbHBIMHI YHCIaMU, OOBIKHOBEHHBIMHU U
necATUYHBIME 1poOsimu. [IporienTHbIe BuncaeHus. [IpocThie MPOLeHTHI, pa3HbIe 4
CHOCOOBI X BBIUMCIICHHUS.
Pemenue ypaBHeHUH pa3nMyHOro BHUJIa, HEPABEHCTB U CHCTEM HEPABEHCTB.
Bxoonaa konmponvnasn padoma 2
CamocrosiTesbHast padoTa 00y4arOLINXCH: 4
BeinosiHeHHE TBOPUECKOTO 3a/laHus (COCTaBICHHE KPOCCBOP/IA) M0 TeMaM pasjiesa
Pa3nes 2. Kopun u crenenu. ppanuonanbHble ypaBHEHHUS 20
OcHOBHOE CO/IepKaHue 4
B TOM 4HCJIe: OK 01
Tema 2.1. HOHS[TI/IenKOpHH. OyHKINH TeopeTnueckoe obyuenue 2 OK 02
y= \& [ToHsITHE KOpHS N-0M CTENEHU U3 IEUCTBUTEIBHOrO yucia. OyHKIUU y = I{& ux 8§ 82
cBoiicTBa U rpaduku. CBOMCTBA KOPHEH CTETICHH N.
IpakTHYecKkoe 3anaTHe Ne2: 2




[Ipeobpa3oBaHre UppaMOHATBHBIX BRIPAKEHHUH ¢ TOMOIIBIO hopMyIl

OcHOBHOE coiepKaHHe 6
B TOM 4HCJIe: OK 01
Tema 2.2. UppaunoHanbHbie Teopernueckoe odyuenune 2 8% 8%
YpaBHCHUA WppaumonanbHble ypaBHeHNs. PABHOCHMIBHOCTh HPPAIIMOHAIBHBIX YPABHEHUI. OK 04
IpakxTuyeckoe 3aHsiTHe Ne 3: 4
Pemenue nppannoHanbHbIX ypaBHEHUM
OCHOBHOE COJIep/KAHUE 4
B TOM 4mcJIe:
Tema 2.3. [IoHsITHE CTCICHN. Teopernyeckoe 00yuenue 2
Caoiictsa crenenu. CreneHHas CreneHu ¢ palMOHAILHBIM M JICHCTBUTEIILHBIM TIOKA3aTEIeM, HX CBOHCTBA.
by Crenennble QYHKIUHU, UX CBOWCTBA U TpaduKu OK 01
IIpakTnueckoe 3ansaTHe Ne 4: 2 8§ (Oé
IIpeobpa3oBaHne CTENEHHBIX BBIPAKEHUN OK 04
Konmponvnasa paboma no pazoeny 2
CamocrosiTesibHast paboTa 00y4arOIINXCH ! 4
BrinonHenue TBOpUecKoro 3aaaHus (coctapiaeHue Tadnuibl popMyn) Mo Temam paszzaesna
Pa3nen 3. [loka3zarenbnas gynkuus. [loka3arenbHble ypaBHeHHs] 1 HEPABEHCTBA 18
OcHOBHOE CojiepKaAHHE 4
B TOM 4HcJe:
Teopernueckoe o0yueHme 2
Tema 3.1. IlokazarensHas Qyukius, | [lokazarenbHast pyHkius u ee cBoiicTBa. [locTtpoenue rpagukoB mokasaTeIbHON OK 01
ee CBOICTBA. byHKLIMH OK 02
IIpakTnyeckoe 3ansaTne Ne 5: 2 8% 82
[Toctpoenue u urenue rpadukoB nokasarenbHON GyHkiuu. [IpeodpasoBanus
rpauKoB
OcHOBHOE cojiep:KaHHe 8
B TOM 4HCJIe:
Tema 3.2. [lokazarenbHbie 5 Te:peTn:eceKoe obyuenue 5 OK 01
ypaBHEHHMsI, CUCTEMbl ypaBHEHUHN U —
HepaBEHCTBA [TokazarenpHbIe ypaBHEHUS. BUabl MOKa3aTENbHBIX YPAaBHEHUH U CIIOCOOBI UX OK 02
pemenusi. OCHOBHBIE TEOPEMBI O PABHOCHIIBHBIX MEPEX0/1axX B ypaBHEHUsX. [IpuHImII 8% 82

PCHICHUA MOKA3ATCIIbHBIX CUCTEM ypaBHeHPIfI




[TokazarenbHble HepaBeHCTBa. OCHOBHBIE TEOPEMBI O PABHOCWIIBHBIX ITEPEX0/1ax B
HEPaBCHCTBAX.

IIpakTnyeckoe 3ansiTue Ne 6:

Pemenue noka3arenbHbpIX ypaBHEHUN METOJIOM YPaBHUBAHUS MTOKa3aTeIeH
Pemrenne nokasaTenbHbIX YPaBHEHHI METOJIOM PA3JI0KEHUS HA MHOXKUTEIH,
BBE/ICHUS HOBOW IIEPEMEHHOMU

Pemenue nokazarenbHbIX YpaBHEHHH (PYHKIIMOHAIBHO-TpadhUIECKUM METOA0OM
PemreHne nokasaTenbHbIX HEPABEHCTB

Konmponvnasa paboma no pazoeny

N

CamocrosiTesibHas padoTa 00y4aroUuXcs:
BrIinosiHeHne TBOPUECKOT0 3aJaHus (BBITOIHEHHE rpauuecKoii paboTHI) 110 TEMaM pas3jeciia

Pasnean 4. Jlorapudmel. Jlorapudpmuueckas pynkuus. Jlorapupmuveckne ypaBHeHUsI 1 HEPABEHCTBA

26

Tema 4.1. Jlorapudm u ero cBoiicTBa

OcHoBHOE CoOACPKAHUC

B TOM YHCJIC:

TeopeaneCKoe oﬁyqe}me

Jlorapudm. CpoticTa jorapumMoB. J{ecITHUHBIE ¥ HATYpATbHBIC JIOTAPU(DMBI.

ITpeoOpa3oBanue Jorapu(pMUUIECKUX BBIPAKEHUH.

IIpakTHyeckoe 3ansaTHe Ne 7:
Pemenue 3aau Ha npeoOpazoBaHKe, BEIYUCICHUE U CPABHEHUE JIOTapu(PMUIECKUX
BBIPAKCHHI

OK 01
0K 02
OK 03
OK 04

Tema 4.2. Jlorapupmuueckas
byHKIUSA

OcHoBHOE coepKaHue

B TOM YHCJIC:

Teopernueckoe o0yueHue

Jlorapudmuueckast QyHKIHUS U ee CBOICTBa

IIpakTHyeckoe 3anaTHe Ne 8:
[Toctpoenue u ureHune rpagukoB Jorapupmuueckoit pynkuuu. IlpeodpazoBanus
rpadukoB

OK 01
0K 02
OK 03
OK 04

Tema 4.3. Jlorapudpmuyeckue
YPaBHEHHUS, CUCTEMBI YPaBHEHUH U
norapu(MuIecKrue HEpaBEeHCTBA

OcHoBHOE coep/kaHue

10

B TOM YHCJIC:

Teopernueckoe odyuenune

[Tonsitue norapupmuueckoro ypaBHeHuss. OCHOBHBIE TEOPEMBI PAaBHOCHIBHBIX
MEPEX0J0B B YPAaBHEHUSX

OK 01
0K 02
OK 03




OCHOBHBIE METO/bI pelIeHHs JJorapu(PMUUECKUX YpaBHEHHH: (PyHKIIMOHAIBHO-
rpaduUecKuii, METO/I MOTEHIIMPOBAHUS, METOJ] BBEJICHHSI HOBOW IIEPEMEHHOM.

Jlorapudmuueckue HepaBeHcTBa. CrIocOOBI peleHus JorapupMuIecKux
HepaBeHCTBa. OCHOBHBIE TEOPEMbl PABHOCHIIHHBIX IEPEXO0B B HEPABEHCTBAX

OK 04

IpakTHyeckoe 3ansiTHe Ne 9: 6
Pemenue norapupMudeckux ypaBHEHHI METO/ MOTEHIIMPOBaHus, Pemenne
Jorapu(MUYECKUX YpaBHEHUI METOJ BBEJCHUS HOBOM NIepeMeHHoM Pemenne
cucTeM Jiorapu(MUIecKUX ypaBHeHHH Perienne norapuMuueckux HEpaBeHCTB
pa3IuYHbIX BUJIOB
IIpodeccnonanbHO-OpHEeHTHPOBAHHOE CO/Iep:KaHNe (CoiepKaHNe NPUKJIATHOIO 2
Tema 4.4. Jlorapudmsl B mpupoe u MOJLy.151) 5 OK 01
TeXHIKe IIpakTnyeckoe 3aHsATHE NPOPECCHOHATBLHO-OPHEHTHPOBAHHOIO COJeP/KAHMS: OK 02
ITpumenenue norapudma. Jlorapupmuueckas cnupais B npupoze. Ee OK 03
MaTeMaTHYeCKHUE CBOICTBA OK 04
Konmponvnasa paboma no pazoeny 2
CamocrosiTesibHasA padoTa 00yYaOIIUXC: 4
[ToaroroBka cooOuieHni Mo TeMaM pasjena
Pa3nes S YpaBHenus m HepaBeHcTBa. CHcTeMbl yPABHEHHI M HEPaBEHCTB 14
OcHoBHoOe€ coJep:kaHue 8
B TOM 4HCJIe:
Tema 5.1. OOuie METOIBI pElICHUS TeopeTnueckoe 00yuenue 2
YpaBHEHHH " HEPABCHCTB. | OCHOBHBIE TEOPEMBI O PABHOCHIIBHBIX [IEPEX0/IaX B YPABHEHUSIX U HEPABEHCTBAX. OK 01
PaBHOCMnbHOCTE  ypaBHeHMH U | OO1IMe METObI pellIeHUs] ypaBHEHUI pa3IMYHOrO BUJA. 8§ 8%
HEPABEHCTB OO61ue MeTobl pellieH!s] HEPAaBEHCTB pa3IMuHOro Bujaa. Metoa nHTepBaioB OK 04
Ipakruueckoe 3ansTue Ne 10: 6
Pemrenne ypaBHEeHUI 1 HEPABEHCTB
IIpogeccnonaIbHO-OPHEHTHPOBAHHOE CO/Iep:KaHNe (CoAepKaHNe MPUKJIATHOTO 2
Tema 5.2. CoctaBneHue u penieHue Mojty.1s1)
npo¢eCCHOHATIBHBIX 33]1au C T - - 5
NOMOLLBIO YPaBHEHMil PAKTH4YeCKOe 3aHATHE NPO(ecCHOHAIBLHO-OPHEHTHPOBAHHOIO CO/ICP/KAHUS: OK 01
Pemennie TeKCTOBBIX 3aJ1a4 MPO(ECCHOHAIBHOTO COAEPKAHMS OK 02
CamocrosiTesibHast padoTa 00y4arOIIUXCH: 4 OK 8’2
OK

CocraBiicHHE KOHCIICKTA 110 TEMaM pasaciia




Pa3zgean 6. OcHoBbl TpUroHoMeTpuu. Tpuronomerpuyeckne Gynkuun. TpuronomMmerpuyeckue ypaBHeHHsl U

HEPaBCHCTBA

42

Tema 6.1. Tpuronomerpudeckue
(GyHKIMU TPOU3BOIBHOTO YA,
yucia. Paguannas u rpagycHas mepa

yria

OcCHOBHOE cO/Iep:KaHue

B TOM YHCJIC:

Teopernyeckoe o0yueHue

Pannannas mepa yria. IIoBOpoT TOUKM BOKPYT Hadasna KOOPIAMHAT.

Omnpenenenre cuHyca, KOCUHYCa, TAHI€HCA U KOTaHT€HCa.
3HAaKU TPUTOHOMETPUUECKHUX (QYHKIUI 3aBUCHMOCTb MEXAY CHHYCOM, KOCUHYCOM,
TaHT€HCOM M KOTAHT€HCOM OJHOTO M TOTO XKe yIjia

IIpakTuyeckoe 3ansaTue Ne 11:
Omnpenenenne paananHON U TPayCHON Mepsl yrina. TpuroHoMmeTpuieckne GyHKIUN
IIPOU3BOJIHOTO YIJIa, YUCIIA.

OK 01
0K 02
OK 03
OK 04

Tema 6.2. opmynbl TPUTOHOMETPUN

OcHoBHOE COACPKAHUEC

B TOM YHCJIC:

TeopeaneCKoe oﬁyqe}me

OcCHOBHEBIE TPUTOHOMCETPHUYCCKHEC TOXKIACCTBA. cDOpMy.TIBI IIPUBCACHUA.

DopMyJbl CI0XKEHUS U (POPMYIIbI ABOMHOTO yriia. @opMysibl HOJOBUHHOTO yria.

[IpeoOpa3oBanus CyMMbl TPUTOHOMETPUYECKUX (PYHKLIHN B TPOU3BEIECHUE U
IIPOU3BEJICHUS B CYMMY.

IIpakTuyeckoe 3anaTue Ne 12:

Peurenue 3amanuii ¢ npUMEHEHUEM OCHOBHBIX TPUTOHOMETPUYECKUX TOKIECTB,
dbopmyn npuBeACHUS

[Ipeobpa3oBaHue TPOCTEHIIUX TPUTOHOMETPUIECKHIX BBIPAKEHHUH C TOMOIIIBIO
(hopMyT TPUTOHOMETPUH

OK 01
0K 02
OK 03
OK 04

Tema 6.3. Tpuronomerpuueckue
byHKINA

OcHoBHOE coep/kaHue

B TOM YHCJIC:

Teopernueckoe odyuenune

Tpuronomerpuueckue pynkuuu. O61acTh ONnpeaeaeH!s] 1 MHOXKECTBO 3HaUEHUI
¢bynkuuid. Y€THOCTh, HEYETHOCTD, TEPHUOAMYHOCTD (PYHKITHIA.

Crnioco0Owl 3a1anus ¢pyHkiuil. CBoiicTBa U rpaMKi TPUTOHOMETPUUECKUX (PYHKIIHIA.

[IpeobpazoBanne rpadukoB TpuroHoMmeTpuueckux GpyHknmuii. O6paTHbie
TpUroHomerpudeckue GyHkuuu. Mx cBoiicTBa U rpadukH.

IIpakTnyeckoe 3ansitue Ne 13:

OK 01
0K 02
OK 03
OK 04




Cxartue 1 pacTshkeHHe Tpa@uKOB TPUTOHOMETPUYECKHUX (PYHKIINH.
[TpeoOpa3oBanue rpauKOB TPUTOHOMETPUYECKHUX (PYHKIMH

OCHOBHOE COIep/KAHHE 12
B TOM 4HcJe:
Teopernueckoe odyuenune 4
ApKCUHYC, apKKOCHHYC, apKTaHreHc uucia. lIpocteiliine TpuroHomMeTpuueckue
ypaBHEHUS
Tema 6.4, TpuroHoMeTpUUCCKHe VYpaBHeHUsI, CBOISIIMECS K KBaJApPAaTHBIM, pPelllaeMble pa3iioKeHHEM Ha MHOXKHUTEJH, OK 01
ypaBHEHHs U HEPABEHCTBA OJIHOPOJIHBIE. OK 02
[Ipocreiimme TpUroHOMETpUUYECKHE HEPABEHCTBA 8§ 82
IIpakTuyeckoe 3ansaTue Ne 14: 8
Pemmenne npocTelmx TPUroHOMETPUYECKUX YPAaBHEHHIM
Pemenune ypaBHeHMI, IPUBOAUMBIX K KBAIPATHBIM, PEIICHUE OJTHOPOIHBIX
TPUTOHOMETPUYECKHUX ypaBHEHUI.
Penrenue TpUroHOMETPHUUECKUX HEPABEHCTB
IIpodeccnonaibHO-OpHEHTHPOBAHHOE COJEPKAHUE (COAepKaHUe TPUKJIATHOTO 2
Tema 6.5. Onucanue MOjLyJist)
HNPOXU3BOACTBCHHBIX IPOLECCOB C IIpakTH4eckoe 3aHATHE NPOGECCHOHAIBHO-OPHEHTHPOBAHHOIO COACPKAHUSA: 2 OK 01
MOMOIIIBIO rPaduKOB QyHKIMA Hcnonb30BaHne CBOMCTB TPUTOHOMETPUUECKUX (DYHKIUH B IPO(GECCHOHATBHBIX 8% 8%
3a/1ayax OK 04
Konmponvnasa paboma no pazoeny 2
CamocrosiTesibHas padoTa 00y4aroUuXcs: 6
[TonroToBKa Mpe3eHTaIyii 1o TeMaMm paszesa
2 cemecmp
Pasznen 7. KoMIuieKcHbIE YA 8
OCHOBHOE CO/Iep/KaHne 4
B TOM 4mcJie:
Tema 7.1. KoMruiekcrsie mcra, ;gzgizglzﬁlﬁiez(ﬁ:r;sg I:llzcna Mo ) 2 oK
NeiiCTBHS C HEMH. . Moaynb 1 apryMeHT KOMIUIEKCHOTo yrcia. Popma OK 02
3anMcy KOMIUIEKCHOTO 4Kciia (reoMeTpuieckas, TpUrOHOMETpUIecKas, OK 03
anreOpandeckas). ApupmeTndeckue JeUCTBUS ¢ KOMIUIEKCHBIMU YHCIaMHU OK 04
2

IIpakTnyeckoe 3ansitue Ne 15:




‘ Brmonnenue pPacdCTOB C ITOMOIIbKO KOMIIJICKCHBIX YHCCIJI.

CamocrosiTesibHast padoTa 00y4arOLINXCH:
IToaroroBka cooOLIeHUH Ha TeMe pa3zaerna

Pa3nea 8. Ilpon3Bognas pyHKIMM U ee IPUMEHEHHE

40

OCcHOBHOE cO/Iep:KaHue

B TOM YHCJIC:

TGOPGTI/I‘IGCKOG oﬁyqe}me

Tema 8.1. Ilousarue IlocnegosarensHoCcTH. YKcaoBas mociaen0BaTeIbHOCTD, CIIOCOOEI €€ 3aJaHusI U
ITOCJICI0BATEIIEHOCTH cBoricTBa. [loHATHE O Mpeiesne nocaea0BaTeIbHOCTH.

IIpakTuyeckoe 3ansaTue Ne 16:
Breruncnenue npepeno mocienoBaTenbHocTel. [Ipenen pynkuum Ha
6eckoneuynoctu. [Ipenen pyHkIuu B TOUKE.

OK 01
OK 02
OK 03
OK 04

OcHoBHOE COACPKAHUC

12

B TOM YHCJIC:

TeopeaneCKoe oﬁyqe}me

Onpenenenue npousBogHoi. [IpaBuna u popmyssl guddepeHunpoBaHus.
Tema 8.2 IIponssoxuas. IIpasnia [Tpoun3BoHBIE OCHOBHBIX dJIEMEHTAPHBIX QyHKIMM. OnpeneneHue CloXHOU
nuddepeHIpoBaHms. ¢bynkun. [IponsBoaHas cinoxHON GYHKIIUU
I'eomerpuyeckuii u (I)I/BI’I‘ECCKHFI I'eomeTprueckuit U pU3NYECKUIl CMBICI TPOU3BOIHON. Y paBHEHHE KacaTelbHON K
CMBICIT TPOU3BOIHOM rpaduKy QyHKIHH

IIpakTnyeckoe 3ansaTue Ne 17

HaxoxaeHue nponu3BoJHON pa3iMuHbIX (YHKIUI U €€ 3HaYeHHUH B TOUKe
HaxoxxaeHne npon3BoIHON CIIOKHON (QyHKIIMU

CocTaBiieHHEe ypaBHEHUS KacaTeNbHOM K rpaduKy QyHKIMI

OK 01
0K 02
OK 03
OK 04

OcHoBHOE coep/kaHue

14

B TOM YHCJIC:

Teopernueckoe odyuenune

Tema 8.3. lccnenoBanue ¢pynkuuu ¢ | MccnenoBanue GpyHKIUN Ha BO3pacTaHue U yObIBAHNE C TOMOIIBIO TPOU3BOIHOM.
[OMOIIBIO IIPOU3BOTHOU HccnenoBanue (yHKIIMM Ha SKCTPEMYMBbI

Haxoxxnenne HanOobIIero 1 HAaMMEHbIIero 3HaYeHnit pyHkuuit. MccnenoBanue
(GyHKIIUHI ¥ TOCTpoeHHe rpadukoB

IIpakTnyeckoe 3ansaTne Ne 18:

OK 01
OK 02
OK 03
OK 04




HccnenoBanue GyHKIUH C TOMOIIBIO POU3BOIHOI HA BO3pacTaHue, yObIBaHHE
byHKIUH

Pemenne 3a1a4 Ha HAXOXKICHUE TOYEK IKCTPEMyMa

Haxoxxaenne HanOoJbIero, HAMMEHbBIIETo 3HaYeHUs QYHKIIUN

IIpodeccnoHabHO-OPHEHTHPOBAHHOE COAePKAHME (COMEPKAHUE PUKJIIATHOTO 2
Tema 8.4 Haxoxnenue MOLYJIs1)
OIITHMAJIBHOT'O PE3yJIbTaTa C IIpakTH4yeckoe 3aHATHE NPOdecCHOHATILHO-OPUEHTHPOBAHHOIO COAEePKAHMSI: 2
[TOMOIIBIO ITPOU3BOAHON B [IpuMepsI HCHIONB30BAHMS IPOM3BOIHOM JUIS HAXO0XKICHUS HAUIYULIErO PEUICHUS B
MPAKTHYECKHUX 3a/1a9ax OK 01
MIPUKJIAIHBIX 33]a4ax. OK 02
5 OK 03
Konmponvnasa paboma no pazoeny OK 04
CamocrosiTesibHasA padoTa 00yYaOIIUXC: 6
Brinonnenue TBOpUECKOro 3aaHus (COCTaBlIeHHE KPOCCBOP/IA) IO TeMaM pas3jerna
Pa3zjen 9. IlepsoodpasHas 1 MHTErpaJ 20
OCHOBHOE Cojiep/KaHue 8
B TOM 4YHCJe:
. | Teopernueckoe oGydyenue 4
Tema 9.1. onsmue nepsoodpasioit e §006 azHas ¢ yK un. [IpaBuia HaXx0XIeHUs TEPBOOOPA3HBIX i
¢dbyukun. [IpaBuna HaxoXACHUS P P YHKIOMH. 2P al P P 0K 02
Tabnuua Gpopmyn HaX0XIeHHsI TEPBOOOPA3HBIX OK 03
IpakTuyeckoe 3ansitue Ne 19: 4 OK 04
Brruncnenue nepBooOpa3Hoi 11 JaHHON (QYHKIIUU
OcHOBHOE CojIepKaAHHE 4
B TOM 4YHCJ€:
. Teopernueckoe o0yueHue 2
Tema 9.2. HeonpenieneHHbIN 1 " OK 01
R [Tonsatue HeonpeneneHHoro naTerpaia. [loHaTHe Oonpeaen€HHOTO HHTETpaIa.
OTIpe/IeNIeHHBI UHTETPaTHI. r o o 0 Teii6 OK 02
dopmyia Herorona-Jleii6Huia €OMEeTPHUECKHI omnpesenieHHoro nurerpaia. @opmyna Herorona— JleiiOauma OK 03
IMpakTuyeckoe 3ansiTue Ne 20: 2 OK 04
Haxoxnaenue miomanu Gpuryp, orpaHUYeHHBIX JTHHUSIMH.
Brrurcienue onpeeeHHOro HHTerpaa.
IIpogeccnonaIbHO-OPHEHTHPOBAHHOE CO/Iep:KaHNe (CoAepKaHNe MPUKJIATHOTO 2
Tema 9.3. OnpeienieHHBI HHTETPAT | MOMYJIsl)
B )KH3HU 2 OK 01

IIpakTuyeckoe 3ansiTHE NMPOdecCHOHATHHO-OPHEHTHPOBAHHOTO CO/IEPKAHUS:

OK 02




Pemenne 3aaa4 Ha IPUMCHCHUEC MHTErpaia IJ1s BbIYUCICHUA (bI/ISI/I‘IeCKI/IX BCJIMYHH 1

OK 03

rIomaaen OK 04
Konumponvnasa paboma no pazoeny 2
CamocrosiTesibHasi padoTa 00yYarOIMXCS: 4
[TonroroBka coOOIIEHHI IO TEMaM pa3iena
Pa3nes 10. MHo:xecTBa. 10
OCHOBHOE cojIepKaHue 4
B TOM 4HcJIe:
Tema 10.1. MuoxecTBa. Onepann | TeopeTnyeckoe ooydenue 2 OK 01
HaJl MHOXXCCTBAaMH Ilonstue muoxecrtBa. IloaMHOXKECTBO. OHepaLII/II/I C MHOXXECTBaMU 0§ 8%
IIpakTuyeckoe 3ansaTue Ne 21: 2 8 K 04
Onepanuu ¢ MHOKecTBamu. J{uarpammel Ditnepa-Benna
IIpogeccuonaibHO-0OpHEHTHPOBAHHOE CO/Iep:KaHNe (Coiep:KaHNe NPUKJIATHOTO 2 OK 01
Tema 10.2. [IpuMeHeHre MHOKECTB MOy J15) OK 02
IIpakTnyeckoe 3aHsATHE NPOECCHOHATHLHO-OPHEHTHPOBAHHOIO COJIePKAHMS 2 OK 03
Pemenue npukiaaHbIxX 3a1a4 OK 04
CamocrosiTesbHast padoTa 00y4arOIIUXCH: 4
[ToaroroBka coo0IIEHU IO TeMaM paszena
Pa3nes 11. DiieMeHTbl KOMOMHATOPUKH, TEOPUH BEPOSITHOCTEH H MaTeMATH4YeCKOli CTATUCTUKHU 22
OcHOBHOE CojiepKaAHHE 4
B TOM YHCJIe:
Tema 11.1 Teopernueckoe odyueHue 2 OK 01
OcCHOBHBIE OHATHS U TPaBUIa KOMOMHATOPUKH. OK 02
OcHOBHBIE TOHATHS KOMOMHATOPUKHI
KombOuHaTtopHble coeIMHeHMsI: pa3MeleHHs], IEPECTAHOBKH, COUETaHUSI. OK 03
IpakTHyeckoe 3ansitue Ne 22: 2 OK 04
Pemenue 3a1a4y Ha npumMeHeHne Gopmysn KOMOMHATOPUKU
OcHOBHOE CojiepKaAHHE 4
B TOM 4HcJe:
Tema 11.2 Teopernueckoe oGyuenne 2 OK 01
CoObitust. BepositHocTh coObiTHil | [ToHSTHE COOBITHS, BUIBI COOBITHIA, BEPOSITHOCTD COOBITHS. ClIO’KEHHE U YMHOXKEHHE 8§ 8%
BEPOATHOCTEMN. TeopemMbl YMHOKEHHS U CII0KEHUS BEPOSITHOCTEN 5 OK 04

IIpakTnueckoe 3ansaTne Ne 23:




Pemenne 3a71a4 Ha BbIYHMCICHUEC BEPOATHOCTHU I10 (bopMynaM

IIpodeccuoHanbHO-OpHEHTHPOBAHHOE co/lep:KaHMe (Co/lep:KaHue MPUKJIATHOTO 2
MO/1YJIfA)
Tema 11.3. BeposiTHOCTB IMpakTuyeckoe 3ansiTe NPpodeccHOHAIBbHO-OPUEHTHPOBAHHOIO COAEPKAHMSA: 2 0K 01
B IPO(ECCHOHANLHEIX 3aa49ax OTHOcHTeNbHAS YACTOTA COOBITHS, CBOMCTBO €€ YCTOWYMBOCTU. CTaTUCTHUECKOE 85 8%
ompenaeneHue BeposaTHOCTH. OIeHKa BEPOSITHOCTH COOBITHS OK 04
OCHOBHOE COJIep/KAHUE 4
B TOM 4mcJIe:
TeopeTnyeckoe ofydenne 2
Tex:é;{;;gigg?m HpeI[CTaBJIeHI/I? JAHHBIX, TeHEepaJIbHAs COBOKYITHOCTH, BEIOOPKA. 85 8%
CTATHCTHKH Bapuarmonnstiii psz. [Tonuron yactot u ructorpamma. CTaTUCTUYECKHE OK 03
XapaKTePUCTHKH Psijia HAOII01aeMbIX JaHHBIX OK 04
IMpakTnyeckoe 3ansaTue Ne 24: 2
HaxoxieHre 4uciIoBbIX XapaKTePUCTUK BAPUAITMOHHOTO psijia
IIpodeccnonanbHO-OpHEeHTHPOBAHHOE CO/lep:KaHMe (coep:KaHue TPUKJIATHOTO 2
Tema 11.5 MO/LYJIst)
Tabmuub! n guarpammel Ha pakTuke | [IpakTHyeckoe 3aHsiTHe NPOQecCHOHATbHO-OPUEHTHPOBAHHOIO COAEPIKAHMA: 2
ITepBuuHas 06paboTKa CTAaTUCTUUYECKUX JaHHBIX. [ paduueckoe ux mpeicTaBieHue. OK 01
Konmponvnasa paboma no pazoeny 2 811({ 8%
CamocrosiTesibHas padoTa 00y4aroUUXCsi: 4 OK 04
[ToaroToBka cooOuieHni O TeMaM pazjerna
Pasnen 12. Feomerpusi. [Ipsivble U NJIOCKOCTH B IPOCTPAHCTBE 24
OCHOBHOE CojiepIKaHue 2
B TOM 4mcJie:
Teopernyeckoe oGydyenue 2
Tema 12.1. ['eomerpus Ha [ToBTOpEHME Kypca reoOMETpUU OCHOBHOM MIKOJIBI. Buab! miiockux guryp, ux cBoiicrsa g% 8%
MJI0CKOCTH Y TUTOMIATb. OK 03
IpodeccnoHanbHO-OPUEHTUPOBAHHOE COlepPKaAHNUeE (COMepPKaHUe IPUKJIATHOTO 2 OK 04
MOIYJIs1)
2

IIpakTHyeckoe 3aHsiTHE MPOdecCHOHATHHO-OPHEHTHPOBAHHOIO CO/IEP:KAHUS:




HpaKTI/IKO-OpI/IeHTI/IpOBaHHBIe 3aga4i B KypC€ rcOMCTPHUHU Ha IJIOCKOCTH

OcHoBHoOe coJep/kaHue

B TOM YHCJIC:

TGOPGTI/I‘IeCKOG oﬁyqe}me

o Tema 12.2. [Ipenmer crepeomerpuu. OCHOBHBIE MOHATHS (TOUKA, MIPsIMasi, MIOCKOCTH, OK 01
CHOBHDIC IIOHATHS CTCPCOMCTPHU. | 1y crpapcTBo). [Tepecekaromyecs, napajiebHble H CKPEINBAIONIMECS MPSIMBIC. OK 02
PacnionosxeHnue npsMbIx U
- OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPBI. OK 03
IJI0CKOCTEN
IIpakTu4yeckoe 3ansiTue Ne 25: OK 04
AKCHOMBI CTEPEOMETPUN U HEKOTOPBIE CIICACTBUS U3 HUX. B3aumHoe pacronoxenue
JIBYX IPSMBIX B IPOCTpaHCTBE. B3auMHOE pacronoxeHune npsiMoi U MIOCKOCTH.
OcHoBHoOe coJep:kaHue
B TOM 4HcJIe:
Tema 12.3. TeopeTnueckoe oﬁyqeﬂvne _ oKL
TapamiesHOCTh IPAMEIX, TPAMON 1 [TapaniensHOCTD MPSAMOI U ILIOCKOCTH B3aumHoe pacronoxeHue miocKocTei. OK 02
. [TapannenbHOCTh IIOCKOCTEMN
IUIOCKOCTH, IIJIOCKOCTEH - OK 03
IpakTu4yeckoe 3ansiTue Ne 26: OK 04
Pemenue 3a1a4 Ha MpUMEHEHNE TEOPEM MApPAILIEIbHOCTH MPSAMBIX, IPSIMbIX U
IJIOCKOCTEMN
OcHoBHoOe coJep:kaHue
B TOM 4HcJe:
Teopernueckoe o0yueHune
[lepnenaukynspusle npsaMbie. [Ipu3Hak neprneHIuKyIsIpHOCTA IPSIMOM U TIIOCKOCTH.
Tema 12.4. [lepneH1uKyIspHOCTD .
3 IlepnenaukynspHelie maockocTu. IIpu3Hak neprneHANKyISpHOCTH TUIOCKOCTENH. YTOJ OK 01
MPSIMBIX, TIPSIMOM M TUIOCKOCTH, . OK 02
B MEXIy OpsMOM M IIoCKOCThO. [lepnenaukynsp u HakioHHas TeopemMa o Tpex
IJIOCKOCTEN OK 03
MePIEeHIUKYIIApax. OK 04
IIpakTnueckoe 3ansaTue Ne 27:
€IIeHUE 3aJlay HA MPUMEHEHHE TEOPEM MEPINEeHAUKYISIPHOCTH MPSAMBIX, MPSAMbBIX U
P )
IIJIOCKOCTEM.
Tema 12.5 IIpogeccnonaIbHO-OPHEHTHPOBAHHOE CO/IepKaHNe (CoAepKaHNe MPUKJIATHOIO OK 01
MOJLYJIs1) OK 02
[TapannensHOE TPOEKTUPOBAHUE OK 03

IMpakTHYecKoe 3aHsATHE MPO(ECCHOHATBLHO-OPHEHTHPOBAHHOTO COAEPKAHUS:




[TapannenbHOE TPOSKTUPOBAHKE U €r0 CBOMcTBa. B3anmMHoe pacnonoxeHue
POCTPAHCTBEHHBIX (pUTyp

OK 04

Konmponvnasa paboma no pazoeny 2
CamocrosiTesibHasi padoTa 00yYaKOIMXCS: 4
BrinonHeHue TBOpuecKoro 3ajanus (HalMcaHue CKa3KM) 10 TeMaM paszena
Pa3jen 13. ®urypsl B npocTpancTBe. MHOIOrpaHHHUKH 22
OcHOBHOE Co/IepIKaAHHe 2
Tema 13.1. B TOM YHCJIC:
MHororpaHHUKH. OcHoBHbIE Teoperneckoe 0byuenne 2 8§ 8%
ITonatue MHOrorpanHuka. Ero anemeHTsl: BepiuHsbl, pedpa, rpanu. JluaroHais.
TOHATHA Brinykiible ¥ HEBBIYKJIbIE MHOTOIpaHHUKH. [IpencTaBienne o npaBuiIbHbIX 8§ 82
MHOrorpanHukax. CBolcTBa IpaBWJIbHBIX MHOTOTPaHHUKOB Teopema Diinepa.
OCHOBHOE Cojiep/KaHue 4
B TOM 4HcJIe:
TeopeTnyeckoe ofydenne 2
Tema 13.2. [Ipu3ma [Ipu3ma, €€ anemeHTsl, CBOMCTBA, pa3BEpTKa. Buasl npusm. IIpaBunbHas npusma. 8§ 8%
Ceuenus npusM. PopMyJibl IIIONIAAM TOBEPXHOCTH U 00beMa (UTYpHI OK 03
IIpakTnueckoe 3ansaTue Ne 28: 2 OK 04
Pemienue 3a1a4 Ha BBIYMCIICHNE TUIONIA/IM TOBEPXHOCTH M 00BEMA IPU3MBI.
IlocTpoeHne ceueHuii mpu3m
OcHoBHoOe coJep:kaHue 4
B TOM 4HCJIe:
Teopernueckoe odyueHue 2
[Tapannenenunen, ero 3JeMeHThl, CBOMCTBA, pa3BEépTKa. Buapl. Ceuenns OK 01
Tema 13.3. Ilapannenenunen, Ky napayuienenumneaa @opmMysibl TIIONIAAN TOBEPXHOCTH B 00beMa QUTYPBI OK 02
IpakTnueckoe 3ansTue Ne 29: 2 8§ 82
Pemenue 3a1a4y Ha BbIYMCIICHHUE TJIOMIAAHN TIOBEPXHOCTU U 00BEMA
napamnenenunena. [loctpoenue ceuenuii mapamienenumneaa u Kkyoa
OcHOBHOE CO/IepKaHue 4
Tema 13.4. [Iupamua B TOM 4HCJI€:
Teoperuueckoe oGyuenue 2 OK 01




HI/IpaMI/II[a u ee 3ieMeHThEl. CeueHne nmupamMubl. HpaBI/IJ'IBHaH nmupamMuaa. VYceuenHas

OK 02

nupamuia OK 03
IpakTHyeckoe 3ansTe Ne 30: 2 OK 04
Pemrenue 3a1a4 Ha BBIYHMCICHUE TUTONIA/IA TIOBEPXHOCTH U 00BbEMA TUPAMUJIBI.
[Toctpoenue ceueHuit MUpaMuabl
IIpogeccnonanbHO-OpHEHTHPOBAHHOE CO/lep:KaHNe (CoiepKaHNe MPUKJIATHOIO 2
Tema 13.5. Cummetpus B npodeccun MoJLy151) OK 01
IIpakTnyeckoe 3aHsATHE NPOPECCHOHATBLHO-OPHEHTHPOBAHHOIO COJCP/KAHMS: 2 OK 02
CumMMeTpusi B reOMEeTpUIecKX (purypax, npupoJie, apXuTeKType, TEXHHUKE, B OBITY OK 03
Konmponvnasa paboma no pazoeny 2 OK 04
CamocrosiTesibHas padoTa 00y4YarOIIUXCS: 4
BpinosiHeHHE TBOPUECKOTO 3a1aHus (M3rOTOBICHHE MOIC/ICH MHOTOIPAaHHHKOB)
Pa3nes 14. ®uryps! B npoctpanctie. Tesia Bpamenust 24
OCHOBHOE Cojiep/KaHue 4
B TOM 4HcJIe:
Tema 14.1. Lwmmp Teoperuyeckoe o0yueHue _ _ 2 8115 8%
Tena Bpamenus. LlmmHap, €ro 3eMeHTHl, CBOWCTBA, BUIBI, CEUEHUS, Pa3BEPTKA. OK 03
IIpakTnueckoe 3ansaTue Ne 31: 2 OK 04
Pemienue 3a1a4 Ha BBIYMCIICHUE TUIONIA/IM TTOBEPXHOCTH U 00bEMA IIMITUHIPA.
OcHoOBHoOe coJep:kaHue 4
B TOM 4HCJIe:
Tema 14.2. Konyc Teoperueckoe 0byuenne _ _ 2 8§ 8%
Konyc, ero asieMeHThl, CBOMCTBA, BUJIbl, CEUEHHUS, Pa3BEPTKA. Y CEUEHHBII KOHYC OK 03
IpakTnueckoe 3ansTre Ne 32: 2 OK 04
Brruucnenue miomnaan moBepxXHOCTH H 00bEMA KOHYCA.
OcHOBHOE CojiepIKaAHHE 4
B TOM 4HcJe:
TeopeTnueckoe ofydenne 2 OK 01
Tema 14.3. [llap u cdepa [ap u cdepa, ero 3neMeHTsl, ceueHus. Bzanmuoe pacnonoxxeHue chepsl u OK 02
TJI0CKOCTH OK 03
IIpakTnueckoe 3ansaTue Ne 33: 2 OK 04
Pemenue 3amay Ha BEIYMCIICHUE TIJIOMIAIM TOBEPXHOCTH U 00BEMA TI1apa.
OcHOBHOE coiep:KaHHe 6




B TOM YHCJIC:

4
Tema 14.4. Teopernueckoe odyuenune
K KomOnHanmu reoMeTpuuecKux Tell
OMOMHALMU MHOTOI'PaHHUKOB U Tell OK 01
IIpakTnueckoe 3ansaTne Ne 34: 2
BpallleHUs o OK 02
Hcnonb3oBanne KOMOMHAIIMI MHOTOTPAHHUKOB U TeJl BPALEHUs B IPAKTUKO- OK 03
OpPUEHTUPOBAHHBIX 3a7auax OK 04
Koumponvnasa paboma no pazoeny 2
CamocrosiTesibHast padoTa 00y4arOLINXCH: 4
BoinosHeHue TBOpuecKoro 3ajjanus (M3roToBJIEHUE MOJIENIEN TEN BPaAIICHHUS])
Pa3nes 15. KoopauHAThI H BEKTOPbI 20
OcHoBHOe coJep:kaHue 6
B TOM 4HCJIe:
Tema 15.1. Teoperuyeckoe odyueHnue 4 OK 01
JlexapToBbI KOOpAUHATHI B | JlekapTOBBI KOOPAMHATHI B IIpocTpaHcTBe. [Ipocreiimue 3a1aun B KOOPAMHATAX. OK 02
IIPOCTPAHCTBE PaccrosiHrie Mex 1y AByMs TOUKaMH, KOOPJMHATHI CEPEAMHBI OTPE3Ka OK 03
IIpakTnueckoe 3ansaTne Ne 35: 2 OK 04
HaxoxaeHue paccTosiHUSL MEKY JBYMs TOUKaMHU M KOOPJIMHAT CEPEAMHBI OTPE3Ka
OcHoBHoOe coJep:kaHue 6
B TOM 4HCJIe:
4
Tema 15.2. Teopernueckoe odyueHue _ OK 01
Bexropsl. Koopaunatel Bekropa. Moayines BekTopa. PaBeHCTBO BekTOpOB. [lelicTBrs OK 02
Bexkrops! B mpocTpaHcTBE
HaJ BEKTOpaMHU. OK 03
IIpakTnueckoe 3ansaTue Ne 36: 2 OK 04
Yron mexay AByMs BekTopamu. CKalsipHOE IPOU3BEACHUE BEKTOPOB.
IIpogeccnonaibHO-OPHEHTHPOBAHHOE COEePKAHUE (COIePKAHUE TPUKIIATHOTO 2
OPUCHTUPOBAHHBIC 3a/1a4X Ha IIpakTHyeckoe 3aHATHE NPOGECCHOHATBHO-OPHEHTHPOBAHHOIO COACPIKAHUSA: 2
KOOPIMHATHOM TIOCKOCTH KoopaunaTHast ninockocTs. Beruncienne paccTossHUM U MJI01AAEH Ha TIOCKOCTH. OK 01
KonnuecTBenHbie pacueTsl 8§ 8%
Konmponvnasa paboma no pazoeny 2 OK 04
CamocrosiTesibHast padoTa 00y4aKOLINXCH: 4
[TonroroBka mpe3eHTalMii 110 TEMaM pasjena
Pasnen 16. HToroBoe noBTopeHne 8




Tema 16.1. WtoroBoe mnoBTOpeHUE
Kypca MaTeMaTUKHU

IIpakTnyeckoe 3ansaTue Ne 37:

[IpeobpazoBaHre UPPATMOHATBHBIX, CTETICHHBIX U JIOTAPU(MUIESCKUX BBIPAKCHUH,
Pemenne pa3nuuHbIX ypaBHEHUN, HEPABEHCTB, CUCTEM YPAaBHEHUN U CHCTEM
HEPaBEHCTB,

[IpeobpazoBaHre TPUTOHOMETPUYECKUX BbhIpaskeHUH. Pemienue
TPUTOHOMETPUYECKUX YPABHEHUMN.

IIpakTuyeckoe 3ansaTue Ne 38:

Pemenne kommnekcHpIx 3aaanuii o teMe «lIpousBogHasy»; Pelenne KOMIIEKCHbIX
3ananuit mo Teme «llepBooOpasnas u unTerpan»; Pemenue 3agad mo reme
«MHororpanHuku» u «Tena BpamieHus»; PenieHne KOMIUIEKCHBIX 3aJaHUH 10 TEME
«KoopauHaTel 1 BEKTOPBI»

OK 01
0K 02
OK 03
OK 04

Ilpomescymounas ammecmayusn 6 popme (3x3amen)

BCEI'O

340




3. VCJIOBUSI PEAJIM3AIIAM ITIPOT PAMMBEI OBIIIEOBPA30OBATEJIBHO
TACIATLITAHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPHUAJIbHO-TEXHUYECKOMY 00ecIevYeHH IO,
Jlns peanu3zanuu nporpamMmbl 00111e00pa3zoBaTeIbHON Y4eOHOM JUCIUILTUHBI TOJKHBI OBITH
MPEAYCMOTPEHBI CIEAYIOIINE CIIEIHAIbHBIE TOMEIICHUS:
Kabuner «Marematukuy, OCHaIlIEeHHbI HEOOXOAUMBIM 000PYyI0BaHUEM:
- MOCAJIOYHBIE MECTA M0 KOJMYECTBY O0yJarOIINXCS;
- pabouee MeCTO IpernoaBaTers;
- HArJSIHBIE TIOCOOWSI M JMIAKTUYECKHUE MaTepuaiabl (KOMIUICKTHI YY€OHBIX TaOJIHII,
CTEHJIOB, CXEM, TIJIaKaTOB, TOPTPETOB BHIIAIOIINXCS YUCHBIX MATEMATHUKOB).
TexHnuueckue cpeacTBa 00y4eHUS:
- IEPCOHAIBHBIA KOMIBIOTED C JIMIIEH3MOHHBIM IIPOTrPAMMHBIM O0€CIIeUeHUEM;
- MyJIbTUMEUUHBIA POEKTOP;
- UIHTEPAaKTUBHAs JJOCKA, BbIXOJ] B JIOKAJIIbHYIO CETh.

3.2. UuopMmanoHHOe o0ecniedeHre peajn3aluu NporpaMmmbl
3.2.1. OcHOBHbIE NeYaTHbIE U3IAHUSA

1. Aaronos, B. M. DnemenTapHas 1 BICIIas MaTeMaTHka : yaeOHoe mocobue 1t CI1O / B. U.
AntonoB, ®@. 1. KoneneBuu. — 3-¢ u3., crep. — Cankr-IlerepOypr : Jlanb, 2025. — 136
c. — ISBN 978-5-507-50675-0. — Tekcr : HenmocpeacTBeHHBIN

2. bynasik, I'. M. Matematuka / I'. M. Bynabik. — 2-e uza., crep. — Cankt-IlerepOypr : JIansb,
2024, — 156 c. — ISBN 978-5-507-48578-9. — TekcT : HEMOCPEACTBEHHBII

3. KertmanoB, A. M. Marematuka: yuebHoe mocobue ans cno / A. M. Keitmanos, E. K.
Jleitnaprac, C. I'. MeicnuBen. — 2-e usg., crep. — Cankr-IlerepOypr: Jlans, 2022. — 288
c. — ISBN 978-5-8114-9447-7. — TeKcT: HEIOCPEICTBEHHBIHA.

4. Cuporuna, U. K. Marematnueckuit ananus. Murepaktusueiii kype / U. K. Cuporuna. —
Cankr-IlerepOypr : Jlawp, 2022. — 300 c¢. — ISBN 978-5-8114-9802-4. — Tekcr:
HEIIOCPECTBEHHBIN.

3.2.2. OcHOBHBIE 3JICEKTPOHHbIC U3IAHUA

1. https://znanium.ru/catalog/product/1906092 (mata obpamenus: 02.02.2026). — Pexum
JIOCTYTA: 110 MOATHUCKE.

2. https://znanium.ru/catalog/product/1855784 (mara oOpamenus: 02.02.2026). — Pexum
JOCTyMa: 1O MOJIUCKE.

3.2.3. lonoJHUTEIbHbIE HCTOYHUKH

1. Ameynosa, A. C. [IpakTukyM o maremaruke : yaeOHoe nocodue / A. C. Ameynosa, E. B.
KabaueBckas. — KemepoBo : Ky3['TY umenn T.D. I'opbGaueBa, 2022 — Yactp 3 :
ypaBHeHHs U HepaBeHcTBa — 2022. — 79 c¢. — ISBN 978-5-00137-312-4. — TekcT :
ANEKTpOHHBIN //  Jlanb  :  anekTpoHHO-OMOnmMoTeuHas  cuctema. —  URL:
https://e.lanbook.com/book/257546

2. basros, 3. Y. 3agayHuK 10 TEOPUH BEpOATHOCTEH M MaTeMaTH4ecKoil cratuctuke / 3. VY.
bnsroz. — Cankt-IlerepOypr: Jlans, 2021. — 236 c. — ISBN 978-5-507-44292-8. —
Texct: onexktpoHHbi // JlaHb: 2yeKTpoHHO-OMONMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/220463

3. Jlucuuxkun, B. T. Marematuka B 3amauax c pewmeHusmu / B. T. Jlucmukun, U. JL
Comnogeitunk. — 10-e uzg., crep. — Cankr-IlerepOypr : Jlans, 2023. — 464 c. — ISBN



https://e.lanbook.com/book/220463

978-5-507-46662-7. — Texkct : »nekTpoHHbId // JlaHb : 53IEeKTpPOHHO-OMOIMOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/314798

4. Hanmugaiiko, JI. B. Matemaruka st s5koHomucToB. COOpHUK 3amaHuil | yueOHOE mocobdue
st CIT1O / JI. B. Hanusaiiko, H. B. UBammna, FO. JI. IMunr. — 2-e usn., crep. — CaHKT-
[MerepOypr : Jlanb, 2025. — 432 c. — ISBN 978-5-507-50945-4. — TekcT : 35ieKTpoHHBIH //
Jlansb : anmekTpoHHO-O0nOIHoTeunas cucrema. — URL: https://e.lanbook.com/book/491396



https://e.lanbook.com/book/314798

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUAA
OBIIEOBPA3OBATEJIbHOU JJUCIIUILIMHBI

KonTposnb u orieHka pe3yiabTaToB OCBOEHUS 0011e00pa30BaTeIbHOM yueOHOM TUCIUTLINHEI
pacKpbIBAIOTCA Yepe3 AUCUUILTMHAPHBIE Pe3yabTaThl, HallpaBiIeHHbIE Ha (OPMUPOBAHKE OOIIUX

KOMITETEHIIMI 10 pa3/ielaM ¥ TeMaM COJIepKaHusl yaeOHOTro MaTepuania.

Kon m HammMeHnoBaHnue
dopmMupyembIx
KOMIIEeTeHIH

Pazgen / Tema

THI olleHOYHBIX
MepOonpUATHH

OK 01. Beibupats
CIOCOOBI pelICHHUs 3a1a4
npodeCcCuOHATBLHON
JESTEIIbHOCTH
MPUMEHHUTEIHHO K
Pa3TUYHBIM KOHTEKCTaM

P1,Temal.1

P2, Temnr 2.1,2.2,2.3

P 3, Temsr 3.1, 3.2

P4, Temr1 4.1,4.2,4.3,4.4

P 5, Temsr 5.1, 5.2

P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5

P 7, Temn 7.1

P 8, Temrl 8.1, 8.2, 8.3, 8.4

P9, Temr1 9.1, 9.2, 9.3

P 10, Temsr 10.1, 10.2

P11, Temsr 11.1,11.2,11.3,11.4,11.5
P12, Temn 12.1, 12.2,12.3, 12.4, 12.5
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 135
P 14, Temn 14.1, 14.2,14.3, 14.4

P 15, Temnr 15.1, 15.2, 15.3

P 16, Temnr 16.1

OK 02. Mcnonb3oBaTh
COBPEMEHHBIE CPENICTBA
MOMCKA, aHAJIN3a U
MHTEpIIpETalUU
uH(pOopMaluu U
MH(pOpPMallMOHHbIE
TEXHOJIOTUH IS
BBINIOJIHEHHUS 337124
npodeccuoHaNbHOM
JESATEIBHOCTH

P1,Temal.1

P2, Temn1 2.1,2.2,2.3

P 3, Temsr 3.1, 3.2

P4, Temr1 4.1,4.2,43,4.4

P 5, Temsr 5.1, 5.2

P 6, Tems! 6.1, 6.2, 6.3, 6.4,6.5

P7, Temn 7.1

P 8, Temnr 8.1, 8.2, 8.3,8.4

P9, Temrr 9.1, 9.2, 9.3

P 10, Temsr 10.1, 10.2

P11, Temsr 11.1,11.2,11.3,11.4,11.5
P12, Temn 12.1, 12.2,12.3, 12.4, 12.5
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 135
P 14, Temn 14.1, 14.2,14.3, 14.4

P 15, Temnr 15.1, 15.2, 15.3

P 16, Temsr 16.1

OK 03. IIitanupoBats n
peaTn30BhIBATH
COOCTBEHHOE
npodeccuoHaIbHOE U
JMYHOCTHOE Pa3BUTHE,
peANPUHIMATECKYIO
NeSITeTbHOCTD B
npodeCCHOHATBEHON
chepe, UCTIOIB30BAThH

P1,Temal.1

P2, Tems1 2.1,2.2,2.3

P 3, Temsr 3.1, 3.2

P4, Tems1 4.1,4.2,43,4.4

P 5, Temsr 5.1, 5.2

P 6, Temnr 6.1, 6.2, 6.3, 6.4,6.5
P 7, Temn 7.1

P 8, Temnr 8.1, 8.2, 8.3, 8.4
P9, Tems1 9.1, 9.2, 9.3

P 10, Temsr 10.1, 10.2

Texywuti KOHmMpowb.
TectupoBanue
YcrHblii onpoc
Onenka kayecTBa
BBITIOJIHCHUS
KOHTPOJIBHON
paboThI

IIpomescymounsiii
KOHMPOIb:
OK3aMeH
(BBITIONTHEHUE
HK3aMEHAIMOHHBIX
3a1aHuil)




3HaHUA 110 IPABOBOU U
¢dbuHaHCOBOU
IPAMOTHOCTH B
Pa3INYHBIX KU3HECHHBIX
CUTYaLUsAX

P11, Temmr 11.1,11.2,11.3,11.4,115
P12, Temsr 12.1, 12.2, 12.3, 12.4, 12.5
P 13, Temnr 13.1, 13.2, 13.3, 13.4, 13.5
P 14, Temnr 14.1, 14.2, 14.3, 14.4

P 15, Temnr 15.1, 15.2, 15.3

P 16, Temsr 16.1

OK 04. 3ddextuBHO
B3aUMO/ICHICTBOBATh U
paboTath B KOJIJIEKTUBE
U KOMaHJIie

P1,Temal.1

P2, Temn1 2.1,2.2,2.3

P 3, Temsr 3.1, 3.2

P4, Temr1 4.1,4.2,4.3,4.4

P 5, Temsr 5.1, 5.2

P 6, Tems1 6.1, 6.2, 6.3, 6.4,6.5

P 7, Temn 7.1

P 8, Temsr 8.1, 8.2, 8.3, 8.4

P9, Temrr 9.1, 9.2, 9.3

P 10, Temsr 10.1, 10.2

P11, Temsr 11.1,11.2,11.3,11.4,11.5
P12, Temn 12.1, 12.2, 12.3, 12.4, 12.5
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 135
P 14, Temn 14.1, 14.2,14.3, 14.4

P 15, Temnr 15.1, 15.2, 15.3

P 16, Temnr 16.1

Texywuti KOHMpowb.!
TectupoBanue
YceTHBIN onpoc
Onenka kayecTBa
BBITIOJIHCHUS
KOHTPOJIBHOH
paboThI

IIpomescymounsiii
KOHMPOIb:
OK3aMeH
(BBITIONTHEHUE
HK3aMEHAIMOHHBIX
3a1aHuil)




