MunuctepcTBO 00pa3zoBanus U Hayku TaMOOBCKoMOOIaCcTH
Tam0O0BCKOE 001aCTHOE TOCYIApCTBEHHOE aBTOHOMHOE MPpo(ecCcuoHaIbHOE
oOpasoBaTenbHOE yupexkaeHne «Koemk TeXHUKY U TEXHOJIOTHH
HazeMHoro tpancrnopra umenu M.C. CosHiieBa»

MopnuncaHo undposon noanucsto: TAMBOBCKOE OBJTACTHOE
rOCYAAPCTBEHHOE ABTOHOMHOE MPO®ECCMOHAJIbHOE
OBPA3OBATE/IbHOE YYPEXOEHWE "KOJUTELX TEXHUKN U
TEXHOJTIOrM HASEMHOTO TPAHCMOPTA UMEHW M.C. CONTHLIEBA"
DN: c=RU, st=TamboBckas obnactb, street=yn. Copetckas, A.193, |=r.
Tam6bos, title=[IUPEKTOP, 0o=TAMBOBCKOE OB/IACTHOE
rOCYAAPCTBEHHOE ABTOHOMHOE MPO®ECCMOHAJIbHOE
OBPA30OBATE/IbHOE YYPEXOEHWUE "KOJUTELX TEXHUKN U
TEXHOJTIOrM HASEMHOTO TPAHCMOPTA UMEHW M.C. COTHLIEBA",
1.2.643.100.1=120D31303836383239303030303438,
1.2.643.100.3=120B3036303336303634363237,
1.2.643.100.4=120A36383239303430303133,
1.2.643.3.131.1.1=120C363833323032363633323336,
email=tty1@yandex.ru, givenName=Haranua BnagumnposHa,
sn=PasaHoBa, cn=TAMBOBCKOE OB/TACTHOE rOCYJAPCTBEHHOE
ABTOHOMHOE NMPO®ECCUOHAJIbHOE OBPA3OBATESIbHOE
YYPEXXAEHWUE "KOMTEOXK TEXHUKM U TEXHOJTOTMN HASEMHOTO
TPAHCMOPTA UMEHW M.C. CONTHLIEBA"

[ara: 2023.11.24 09:15:36 +03'00"

PABOYAS TIPOI'PAMMA
0011e00pa30BaTeJIbHOM TUCHUILIIMHbBI
«MareMaTuKa»
no cnenuagabHocT 23.02.05 — Ikcmuryaranusi TPAHCIIOPTHOTO
3JIEKTPOOOOPYI0BAHUS M ABTOMATHKH.

Tam60B, 2023 Tox



[Iporpamma yueOHON aucuuIuiMHbBl «MaTemartnka» pa3paboTaHa Ha OCHOBE
IpUMEPHOU mporpammel «MartemaTtuka», pekomenaosanHorn ®I'bOY 11O UPIIO B
COOTBETCTBHUH ¢ «PeKOMEHIAMsIMU 10 peain3aIiii CPeIHEro O0Iero oOpa3oBaHus B
mpenenax OCBOCHHS 00pa3oBaTENbHON MPOTrpaMMbl CPEIHEro MpodecCHOHATHLHOTO
obOpazoBanus» (IluceMo Munnpocsemenus Poccun ot 1.03.2023 Ne 05-592) u B
COOTBETCTBHHM C Y4eOHBIM IUIaHOM 10 crnenuanbHoctu 23.02.05 — DOkcrmryaTanus
TPAHCIIOPTHOTO AJIEKTPOOOOPYI0BAHUS U ABTOMATUKH .
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COJEPKAHUE

O61mas xapakTepucTika padboyeit mporpaMmbl 00111€00pa30BaTeIbHON
JTUCTIATUTAHBI

CrtpykTypa u coaepxanue o0eo0pa3oBaTeIbHON TUCIUILIAHBI

VYcnoBus peanuzaiy nporpaMmbl 00111e00pa3oBaTebHON
JUCHUTUTMHBI

KOHTpOJIB M OIICHKA pC3YyJIbTATOB OCBOCHHUA 06Hl€06pa3OBaTCHBHOﬁ
JUCIHITIIINHBI



1. OBH_IA}IXAPAKTEPI/ICTHKAPABO‘{EPI
[TPOI'PAMMBIOBIIEOBPA3OBATEJIbBHOUN
JUCHATUVIMHBIKMATEMATHKA»

1.1. Mecto JCIUTIINHBI B CTPYKTYpeE npodeccruoHanbHOM
oOpazoBarensHO mporpammbl CI1O:

Oo6meo6pa3oBaTenbHAS JUCITUIUTHHA «MaTeMaTHKay SBISETCS 0053aTeIbHON
4acThlo  00I1€00pa30BaTEeIbHOTO IMKJIa 00pa3oBaTeIbHOM MPOrpaMMbl B
coorBerctBUM ¢ ®OI'OC 1o cnenuanbHoctn 23.02.05 —  DxkcruryaTaiuys
TPAHCIIOPTHOTO AJIEKTPOOOOPYI0OBAHUS U ABTOMATUKH .

1.2. Tlenu n maHUpyEMBbIE pe3yabTaThl OCBOCHUS TUCITATIIINHBI:
1.2.1. Ilenp AUCHMILIMHEL

CopepxaHue  mporpaMmbl  001I€00pa30BATENbHON  JAHCHMILUIMHBI«MaTeMaTHKa
HaIllpaBJI€HO Ha JOCTH)KEHHE pe3yJbTaTOB €€ M3YYEHHs] B COOTBETCTBUHU C
tpedoBanusiMu @I'OC COO c yyetom npodeccruoHanbHoi HanpasieHHOCTH OI'OC
CIIO.

1.2.2. [InanupyeMblepe3yIbTaThIOCBOCHHST  00111€00pa3oBaTEIbHON
nuctuIuinHbl B cooTBeTcTBUU ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO
Oco0oe 3HaueHne AUCIUIUIMHA uMeeT rpu popmupoBanuu u pazsutun OK u TIK



O01mme koMneTeHMA

IlnanupyemMblie pe3yabTaTbl 00y4eHUs

Oomue

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

OK 1Bs16upaTh cCriocoOsI
pEIICHNUs 33129
podeCCHOHATLHON

e TeTbHOCTH
[IPUMEHUTEIIHHO K Pa3IHYHbIM
KOHTEKCTaM

chopmMHpOBaTh IPaXJAaHCKYIO MTO3ULIUIO
00yJarolerocss Kak akTUBHOTO U OTBETCTBEHHOI'O
YJIeHa POCCUICKOro 00IeCTBa;

- TOTOBHOCTb K TYMaHUTapHOW M BOJOHTEPCKOMU
NIESATEIIBHOCTH;
OCO3HATh  JIMYHBIA
YCTOMYUBOrO OYAYIIEro;
chopmMupoBaTh MUPOBO33PEHUS,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKu ¥ OOIIECTBEHHOW MPaKTHKH,
OCHOBaHHOT'O Ha Jajore KYJIBTYD,)
CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO0 MECTa B
MOJINKYJIbTYPHOM MHDE;

CaMOCTOSITEIIBHO (dbopMynnpoBaTh Y
aKTyalIM3MpoBaTh MpolieMy, paccMaTpuBaTh €
BCECTOPOHHE
BHOCHUTH
OLICHUBATH ;
COOTBETCTBUE PE3YJBTATOB LENSIM, OLICHUBATH
[PUCKHU MTOCIIEACTBUM NESATENbHOCTH;
pa3BUBaTb  KPEaTUBHOE  MBILUICHHE
pEIIeHNH KU3HEHHBIX POOIeM;
CHOCOOHOCTh U TOTOBHOCTb K
CaMOCTOSITEIbHOMY TOMCKY METOJIOB pEIICHHUS]
MIPAKTUYECKUX 3azad4, IIPUMEHEHHIO
pa3IMYHbIX METOJIOB IMO3HAHUS;

- CTaBUTh U (pOpMyTUpPOBaTh COOCTBEHHBIE 331auu]
B 00pa3oBaTeIbHON NEATEIBHOCTU U >KU3HEHHBIX
CUTYaLUsX;

- YMETb HHTETPUPOBAThH

BKJIag B IMOCTPOCHUY

KOPPCKTHUBBI B ACATCIIBHOCTD,)

npuj

3HaHUA W3 Pa3HBIX|

BJIQJIETh METOJAMU JIOKa3aTeNbCTB, aIrOpUTMaMHU pEIICHUs 3a7ady;)
yMeHHe (POPMYITHUPOBATEH ONPEACICHUS, AaKCHOMBI U TEOPEMbI, TPUMECHSTH)
UX, IPOBOAUTD JOKA3aTEIbHbBIE PACCYKICHUS B X0/1€ PELICHUS 3a1a4;
YMETh OIEPUPOBATH MOHSITHSIMH: CTCIICHb YHUCIA, JorapudmM ducia;
YMEHHE BBIMOJHATH BBIYMCICHHE 3HAUYeHUH ©  IpeoOpa3oBaHUs
BBIPAKEHUM CO CTEMEHSMHU U JiorapudmamMu, rmpeoOpa3oBaHus APOOHO-
paloHaTbHBIX BBIPAKEHUH;

- YMETh BEIOMPATH MOJIXO AN U3YICHHBIN METOT IS PEIICHUS 3314,
pacro3HaBaTh MaTeMaThyeckue (PakThl M MaTeMaTHYeCKHE MOJEIU B
MIPUPOJTHBIX U OOIIECTBEHHBIX SBJICHUSX, B UCKYCCTBE; YMEHUE TPUBOIUTH
OpUMepbl MaTeMAaTHUYECKUX OTKPBITUH POCCUHWCKOW H  MHUPOBOM
MAaTEeMaTUYECKON HAYKH.

YMETh OINEpPUPOBaTh MOHATHIMHU:
oTiepaIiiy HaJl MHOXKECTBAMH; YMETh
UCTIONB30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Juisi OIMHCaHUs
[PEATBHBIX TIPOIECCOB U SBJICHUH U MU PEIICHUU 33724, B TOM YHCIIE U3
NpyTrUx y4eOHBIX MPEIMETOB;

YMETh ONECPUPOBATH IMOHATHSAMHU: HATYPAJbHOE YHCIIO, IEJ0e YHCIIO,
OCTaTOK MO MOJYJIO, PalMOHATbHOE YHCIO, MPPALUOHAIBHOE YHCIIO,
MHOJKECTBA HATypPAIBbHBIX, IEIBIX pPANUOHAIBHBIX, JICHCTBUTEIHHBIX
qHCell; YMETh UCTIOIb30BaTh MPU3HAKU JIETUMOCTH, HAMMEHBIIUN 00THiA
NeNMTeNh W HaWMEHbIee oO0Ilee KpaTHoe, anroput™ EBkimma mpu
PEIICHNH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MMO3UIIMOHHBIMU CUCTEMAMHU
CUHCIICHUS;

YMETh OIEPUPOBATh MOHSATUSMHU: KOMILJIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMITJICKCHBIC YHCJIa, MOAYJIb U apTyMEHT KOMIUIEKCHOTO Yncia, hopma
3aMmrcu KOMIUIEKCHBIX YHCEN

reOMETPHUYECKAST, TPUTOHOMETPHUIECKASH anreOpanveckas); YMETh
[MPOU3BOJIUTL apU(PMETHUIECKHE NEHCTBUS C KOMIUICKCHBIMH YHUCIIAMU;
[IPUBOJIUTH IPUMEPHI UCTIOIB30BAHUS KOMIUIEKCHBIX YHCEIT;

MHOXCECTBO, ITOAMHOXKCCTBO,|

MpEeIMETHBIX 00IacTel;




BBIABHUT'AaTh HOBBIC niacu,

OpPUTrHHAJIbHBIC ITOAXOAbI U PCHICHU A,
HUMCTh BHYTPCHHIOIO MOTHBAIIUIO,
BKJIIOYAIOOIYIO CTPEMIICHUEC K JOCTUXKCHHUIO LCJIN H|
yCIICXy, OINTUMHU3M, HWHUIOHUATHBHOCTb, YMCHHC
HeﬁCTBOBaTB, HCXO0aa U3 CBOUX BO3MOKHOCTEH

npesaraTy

YMETb MOJEIUPOBATh PEAJIbHBIE CUTYAllUU Ha SI3bIKE MATEMAaTUKH;
COCTAaBJISITh BBIPAYKECHUSI, yPABHEHHU S, HEPABEHCTBA U UX CUCTEMBI 110
YCIIOBUIO 33]1a4M, UCCIIEN0BATh IOCTPOEHHBIE MOJIENN C UCIIOJIb30BaHUEM
anmnapara anreOpbl, HHTEpIPETUPO-BATh MOJIYUEHHBIN pe3ybTaT;
CTPOUTh MaTEMAaTUYECKUE MOJIENIN C TIOMOIIbIO T€OMETPUUECKUX
MOHATUI U BEJIMYMH, pellaTh CBA3aHHbIE C HUMH NIPAKTUYECKUE 3a1a4H;
COCTaBJISITh BEPOSATHOCTHYIO MOJIEb U HHTEPIPETUPOBATH MOTYyUEHHBIN
pe3ynbTaT; pelaTh NPUKIAIHbIE 3a4a4l CPEACTBAMU MaTEMATUYECKOTO
aHaJln3a, B TOM YHCJIE€ COLIMATIbHO-9KOHOMHUYECKOT0 U (PU3NUECKOro
XapakTepa

OK 02. Ucnons3zoBatb
Cpe/cTBa MIOUCKA, aHAIN3a U
WHTEepIpETauyi HHPOPMALIUU
1 MH(pOpMaIMOHHBIC
TCXHOJIOTUU HJIA
BBHITIOJTHEHUS 3a/1a4
MpogecCuOHAIBHON
NesITebHOCTH

YMETh B3aUMOJICHCTBOBaTh C COLIMAIbHBIMY
WHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIMSIMH U
Ha3HAUYCHHUEM;
CIIOCOOHOCTh ~ OLIEHHMBaTh  CHUTYallMI0 |
MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;
TOTOBHOCTb K TPYyAY, OCO3HAHHUE IIEHHOCTH
MacTepCcTBa, TPYyI0to0ue;

- TOTOBHOCTh K  AaKTHUBHOM  JEATEIHHOCTH
TEXHOJIOTHUECKON " COIIMAJILHOH
HaIpPaBJIEHHOCTH, CIOCOOHOCTh WHUIIMUPOBATH,

[JIAHUPOBATH U CAMOCTOSTEIIEHO BBIITOIHATH TAKYHO)
NEeATENbHOCTD;

- IOJIy4aTh HOBBIC 3HAHUSI, €T0 UHTEPIPETALUH,
MpeoOpa30BaHUIO ¥ IPUMEHEHHIO B PA3IMYHBIX
yueOHBIX CUTYAIUSIX, B TOM YHCIIEe TIPU CO3JaHUN
y4eOHBIX M COIUATBHBIX MPOCKTOB;

- BBISIBIATh IPUYMHHO-CJIEACTBEHHBIE CBS3U U
AKTyaJIN3UPOBATh 3a]1a4y, BBIJIBUTATh TUIIOTE3Y €€

YMETh ONICPUPOBATH MOHATHIMHE: PAIlUOHATbLHAS (QYHKIIHS,
nokasaTtenbHasi PyHKIUA, CTeTeHHas QyHKIus, JJorapudMudeckas
(dyHKIUS, TPUTOHOMETpUYecKre PyHKIMH, OOpaTHBIE PYHKIIMH, YMCHHE
CTPOUTH TpapuKy U3yUEHHBIX (YHKIUH, UCIIOJIb30BaTh rpaduKu mpu
W3y4ECHUH TIPOLIECCOB U 3aBUCUMOCTEM, MIPU PELICHUH 3a1a4 U3 IPYTHUX
yueOHBIX MPEIMETOB U 3a71a4 U3 PeallbHOM JKU3HM; BRIPAKATh
dhopmynaMu 3aBUCUMOCTH MEXITYy BETUIMHAMU;

YMETh ONEPUPOBATh MOHATUAMH: TOXKIAECTBO, TOXKIECTBEHHOE
rnpeoOpa3oBaHue, ypaBHEHHWE, HEPABEHCTBO, CHUCTEMa YypaBHEHUU W
HEPABEHCTB, PABHOCWJIBHOCTb YPABHEHMM, HEPABEHCTB M CHUCTEM,
pallOHAbHBIE,  WpPpPAlMOHAIBbHBIE,  IMOKA3aTeJIbHbIE,  CTETIICHHBIE
norapudmuyeckue, TPUTOHOMETPUUYECKHUE YpaBHEHHs, HEPAaBEHCTBA U
CHCTEMBI; YMETh PEIIaTh YPABHEHH S, HEPABEHCTBA U CUCTEMBI C TOMOIIBI)
Pa3IMYHBIX [PUEMOB; pEIIaTh YPABHEHUs, HEPABEHCTBA U CHUCTEMBI (|
[MapaMeTpoM; NPUMEHSTh ypaBHEHHUs, HEPABEHCTBA, MUX CHUCTEMBbI ISl
pelIeHNs MaTeMaTHYeCKHX 3314 U 3a/1a4 U3 PA3IUYHBIX 00JIacTell HayKH
U peaJbHOU KU3HU,
- YMeTh CBOOOJHO OMEpPUPOBATH MOHATUSAMU: JABMKECHUE, TapaslieIbHbIN
[MePEHOC, CHMMETPUS Ha MJIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT,




pEIICHNUs, HAXOAUTb apTyMEHTBHI IS
J10Ka3aTeJIbCTBA CBOMX YTBEPKICHUM, 3a/1aBaTh
apaMeTpsl U KPUTEPUU PELICHHUS;

- BJIaJICTh HaBbIKAMH MOJy4eHUs WH(POPMAINU U3
VMCTOYHUKOB Pa3HBIX THIIOB,

CaMOCTOATENIBHO OCYILECTBIIAT ITOUCK, aHAJIU3,
CHCTEMaTHU3alMI0 U MHTEPIIPETALUI0 HH(DOpMALIUH
pa3IMYHBIX BUAOB U (POPM IPEICTABICHHUS;

- UCTOJIb30BATh CPEACTBA MHPOPMALIMOHHBIX

U KOMMYHUKALIUOHHBIX TEXHOJIOTUH B pPEIICHUY

KOTHUTHBHBIX, KOMMYHHUKATHBHBIX uj
OpraHM3allMOHHBIX  33aJa4 €  COOJIOJICHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30I11aCHOCTH,
TUTUEHBI, pecypcocOepekeHus, TMPaBOBBIX W
OTHYECKHX  HOPM, HOpPM  HH(DOPMAIMOHHON
0€30I1aCHOCTH;

- BJAJCTh HAaBbIKaMW pacCllO3HABAHHA W 3allUThI

npeoOpa3oBaHue MOA00MS, MOAOOHBIE (DUTYpPHI; YMETh pAaclO3HaBaTH
paBHBIC M TOJ0OHBIE (DUTYpPBI, B TOM YHCIE B TPUPOJIE, MCKYCCTBE,
ApPXUTEKType; YMETh UCIOJIb30BaTh TI'E€OMETPUYECKHE OTHOIICHHMS,
HAaXOJUTh T'€OMETPUYCCKHIE BEIUYHMHBI (JIMHA, yrOJl, TUIOIIAIh, 00BEM)
NIPY PELICHUH 3314 U3 IPYTUX YICOHBIX TPEAMETOB H M3 PEATbHOM )KU3HH

NIesITeNIbHOCTD B
npodeccuoHanbHOR chepe,
MICII0JIb30BaTh 3HAHUSA IO
[paBOBOW U (PMHAHCOBOM
[PaMOTHOCTH B pPa3INnYHbBIX
PKU3HEHHBIX CUTYalUsIX

uHpopManuy, HHGOPMAIMOHHON O0e30macHOCTH]

JTMYHOCTH
OK 03 ITnaaupoBath u TOTOBHOCTh K CaMOBBIPQKCHUIO B PAa3HBIX BHJIAXyMETh OIEPUPOBATh MMOHATHUSMHU: paIMOHAIBHBIC, WPPAIMOHAIBHEIE,
peaTn30BbIBATH UCKYCCTBAa, CTPEMJICHHE TNPOSBIATH KadeCcTBAIOKA3aTeNbHbIEe, CTENEHHbIE, Jorapu(Muyeckre, TPUTOHOMETPUUYECKHE
COOCTBEHHOE TBOPYECKOH JTMIHOCTH; YpaBHEHHS U HEPABEHCTBA, HX CHCTEMBI;
npodeccuoHaabHOe U -  HUMeTh MHTEpeC K pa3lIu4yHbIM  cdepam- yMEeTh ONepUpoBaTh MOHATUSIMHI: MHOTOTPAHHUK, CEYCHUE
ITMYHOCTHOE Pa3BUTHE, npopeCcCHOHATBPHON  JeSITEIBHOCTH,  YMEHHEMHOTOTPAHHUKA, KyO, Mapajuieenunen, npu3Ma, nupamuaa, Gurypa H
[peNPUHIMATEIbCKYIO COBEpIIaTh  OCO3HAHHBIM  BbIOOp  OyAyIIEHIOBEPXHOCTH BpaIleHUs, IMIMHIP, KOHYC, map, chepa, ceueHus: GUrypsl

npodeccun W peann3oBBIBATH COOCTBEHHBIQ
PKU3HEHHbIE JIaHbl; TOTOBHOCTh M CIIOCOOHOCTH
KOOpa30BaHUIO u camMo00pa30BaHUIO Ha|
NPOTSDKEHUH BCEH JKU3HU;

- AHAJIU3UPOBATH ITOJIYUYCHHBIC B XOJ€ PCUHICHUS
3aJa4d pe3yNbTaThl, KPUTHYECKU OLEHUBATh UX
TOCTOBEPHOCTh, TPOTHO3UPOBATH W3MEHEHHE B
HOBBIX YCJIOBUSX;

BpAIIEHUS, TNIOCKOCTh, Kacaromiascs chepbl, NIMHAPA, KOHYCa, TUIOIIATh
MOBEPXHOCTU NMUPAMU[BI, IPU3MBbI, KOHYCA, IMIIMHAPA, TUIOMAAb CheEpHI,
0o0beM KyOa, IMpSIMOYToJIbHOTO Napajuleienunesia, MUpaMubl, IpU3MBbl,
WIMHApPA, KOHYCa, IIapa; yMEHHME M300pa)xkaTb MHOTOTPAHHUKU U
MOBEPXHOCTH BPAICHHS, UX CEYCHHUSI OT PYKH, C TIOMOIIHIO YEPTEKHBIX]
WHCTPYMEHTOB U JJIEKTPOHHBIX  CPEJACTB; yMETh PAacClO3HaBaTH
CHMMETPHIO B IPOCTPAHCTBE; YMETh PACIIO3HABATh TPABUIIBHEIC
MHOTOT'PaHHHKH;




- CaMOCTOATEJIbHO COCTABISTH IUIAH pEIICHUs]
npoOJeMbl C YY4eTOM HMEIOIIUXCS PECypCOB)
COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIOYTECHUM;

- YMETh OIICHHBATh PHCKM U  CBOEBPEMCHHO
MPUHUMATD PELICHUS 10 UX CHUKECHUIO;

- chopmupoBaTH IpPU3HABATH CBOE MPABO M MPABO)
PYTUX JIIO/IeH Ha OIIHOKH.

- - YMETb ONEpUPOBATh NOHATUSAMU: NIPSIMOYTOJIbHAS CUCTEMA KOOPUHAT,
KOOpJAUHATBl TOYKH, BEKTOpP, KOOPAMHATHI BEKTOpa, CKaJISPHOE
[POM3BEECHUE, YTOJl MEXKY BEKTOpPAaMH, CyMMa BEKTOPOB, IPOU3BEACHUE
BEKTOpa Ha YHCJIO; HAXOOUTh C TOMOLIBI0 M3YYEHHBIX (popmyIy
KOOPJMHAThI CEPEIUHBI OTPE3Ka, PACCTOSHUE MEXKY IBYMs TOUKAMHU;

- yMETh ONEPUPOBATh MOHATUAMU: Tpad, CBA3HBINA Tpad, AepeBO, HKII,
rpad Ha IUIOCKOCTH; YMEHHUE 3aJlaBaTh U OIMCHIBATh rpadbl pa3IuyHbIMY
crioco0amu; UCIOIB30BaTh Tpadbl MPHU PEIICHUH 3a/1a4;

- yMmMeTb  CBOOOJHO  ONEpUPOBATh  MOHATUSAMH:  COUETAHHUE,
[epeCTaHOBKA, YACIIO COUETAHUH, YUCIIO TepecTaHOBOK; OMHOM HpI0TOHA;
YMETh IPUMEHATh KOMOMHATOPHBIE (PAKTHI U PACCYKICHUS IJISl PELICHHS]
3ajau;

- YMeTh HAaxOJIUTb BEPOSITHOCTH COOBITMM C UCHOJIb30BAaHUEM
rpadu4ecKuX METO/IOB;

NPUMEHSATH Ui PEHICHUS 3a7a4(QOpMyIIbl CIOXKEHUS M YMHOXKEHUS
BEPOSATHOCTEH, (OpMylly MOJHON BeposTHOCTH, (Gopmyny bepnysuin,
KOMOMHATOpHbIE (PAKTBI U POPMYJIbI; OLIEHUBATH BEPOSTHOCTU PEAJIbHBIX
COOBITHH; yMEThb OIEpUpPOBaTh MOHATHUAMHU: CIy4aiiHas BeJIMYMHA,
pacnpe/esieHne BepOosTHOCTEN, MaTEMaTUYECKOE 0’KUIaHUE, TUCTIEPCUs U
CTaHJApTHOE  OTKJIOHEHHWE  CIy4aHOM  BEJWYMHBI,  (YHKLUH
pacripesieieHuss U IUIOTHOCTH PAaBHOMEPHOTO, IIOKA3aTeIbHOIO M
HOPMAaJIbHOT'O PacIpeesIEHUI; yMETh UCII0Ib30BaTh CBOMCTBA U3yUEHHBIX
pacrnpenesnieHnid i peleHus 3a7ad; 3HaKOMCTBO C MOHSTHUSIMU: 3aKOH
OOJIBIINX YHCEJI, METO/IbI BHIOOPOUHBIX MCCIIEIOBAHUMN; YMETh IPUBOAUTH
[pUMEpbl TPOSBICHUS 3aKOHA OONBIIMX YHCET B TPUPOIHBIX U
0OIIECTBEHHBIX SIBJICHUSX;

- yMeTb CBOOOJHO ONEPUPOBATh MOHIATUSIMHM: IUIOMIAL (QUTYpPBI, 00BEM
(burypsl, BeIMUUHA YTIIa, PACCTOSHUE OT TOUKH JI0 TNIOCKOCTH, PACCTOSIHUE
MEX1Yy HPSIMBIMHU, PACCTOSTHUE MEXIY IJIOCKOCTSAMH, IUIomaab chepsl,
[UI0IIA/Ib TTIOBEPXHOCTH MHUPAMUJIbI, IPU3MBI, KOHYCa, HWIMHIPA, 00BeM
KyOa, TPSAMOYTOJIbHOTO Mapajulefienunena, MNUpaMUAbl, PHU3MBL|
LWIMHApPA, KOHYyca, Iapa; YMEHHME HaXOAWUTh OTHOIIEHHE OOBEMOB

Mo100HBIX Uryp




OK 04 3ddexTuBHO
B3aKMOJCHICTBOBATh U
paboTaTh B KOJUICKTHBE U
KOMaHIe

TOTOBHOCTbB MTPOTHBOCTOSITH HJICOJIOTHH
DKCTpEeMH3Ma, HAllMOHATIM3MA, KCeHOPoOuH,
TMCKPUMUHAIIN TI0 COLUATbHBIM, PEIUTHO3HBIM,
pPacoOBBIM, HAIIMOHAILHBIM IPU3HAKAM;

- copMHpPOBATh HPABCTBEHHOE CO3HAHHME,
ATHUYECKOTO TIOBEICHUS;

- TOTOBHOCTB K TPYZly, OCO3HaHHE [IEHHOCTH
MacTepcTBa, TpyAoIo0ue;

- CTaBHUTb MIPOOJIEMBI M 33]1a4H, TOMYCKAFOIINE
QIbTEPHATUBHBIC PEIICHUS;

BIIAJICTh PA3IMYHBIMU CITIOCOOAMU OOIIEHUS U
B3aUMO/ICHCTBUS;

---apr'yMEHTHPOBAHHO BECTH JTUAJIOT, YMETh

YMETh ONEPUPOBATH NOHATUSMU: CIy4YalHbIN ONBIT U CIIy4ailHOE
COOBITHE, BEPOSITHOCTH CITy4aifHOTO COOBITHS;

- YMETh BBIYUCIIATH BEPOSITHOCTH C UCIIOJIb30BAHKEM TpadudecKux
METOI0B; IPUMEHSATH (DOPMYJIBI CIIOKEHUS U YMHOXKEHUS BEPOSITHOCTEH,
KOMOHHATOpPHBIE (PaKThl U (OPMYIIBI IPU PELICHUH 33/1a4; OLIEHUBATh
BEPOSTHOCTH PEAJIbHBIX COOBITHI; 3HAKOMCTBO CO CIIy4alHBIMU
BEJIMYMHAMU; YMEHUE IPUBOJIUTH IPUMEPHI MPOSIBICHUS 3aKOHA
OOJIBIINX YKCEN B MPUPOIAHBIX U OOIICCTBCHHBIX SBIICHUSX;

- yMeTb CBOOOJHO OMNEPUPOBATh TMOHATUSMU: CTEHEHb C IEIBIM
MoKa3aTesleM, KOPeHb HaTypalbHOM CTENEHH, CTENEHb C PAllMOHAJIbHBIM
[I0Ka3aTeJeM, CTENEHb C AEHCTBUTEIbHBIM BELIECTBEHHBIM) I10KA3aTEIIEM,
norapudm ymucna, CHHYC,

CMsr4aTh KOH(QJIMKTHBIE CUTYaLlUH;

- Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOYKY
3pEHUs C UCIIOJIb30BAHUEM SI3BIKOBBIX CPENICTB;
COBMECTHAs J€ATEIbHOCTD:

- IOHMMaTb M HUCIOJb30BaTh IPEUMYIIECTBA
KOMaHJAHON M UHJIMBUyaJIbHOU paboThI;
- BBIOMpaTh TEMAaTUKy M METOAbl COBMECTHBIX
NMEUCTBUM € y4eToM OOIIMX HHTEPECOB W
BO3MOYKHOCTEHN Ka)KIOr'0 YJI€Ha KOJUIEKTUBA;

- KOOPJIMHUPOBAaTH U BBINOJHATH paboOTy B
YCIIOBUSX peabHOrO, BUPTYaJIbHOTO y
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHUS;

- copmupoBaTh CaMOKOHTpOIJIb, YMETH

MPUHUMATh OTBETCTBEHHOCTh 3a CBOE TOBEICHUE,
CIIOCOOHOCTh Q/IalITUPOBATHCA K IMOIMOHATHHBIM
W3MEHEHUSIM W TIPOSIBIATH THOKOCTh, OBITH
OTKPBITHIM HOBOMY;

- chopmupoBaTh COIATHHBIC
BKJIFOUAIOIIIE CIIOCOOHOCTH BBICTPANBAaTH
OTHOIIICHUS C JPYTUMH JFOJbMH, 3a00THUTHCH,
MPOSIBIISATHE MHTEPEC U pa3pemiaTh KOHQIUKTHL

HaBBIKH,

(KOCHHYC ¥ TAaHTEHC MPOU3BOIBHOTO YUCIIA;

- YMETh CBOOOJIHO ONEPUPOBATH MOHATUSAMU: Tpaduk QyHKIUU, 0OpaTHAas
GyHKIMSA, KOMIO3ULMS (YHKIWWA, JTHHEHHas (QYHKIUS, KBaJpaTHIHAas
byHKIHS, cTerneHHass  (QyHKIMS € LeJbIM  IOKa3aTeseM,)
TPUTOHOMETPUYECKHE  (YHKIUH, OOpaTHBIE TPUTOHOMETPUYECKHE
(G yHKIIUY, TTOKa3aTeNnbHas U Jorapudmuueckas QyHKIUHA; YMETh CTPOUTH
rpaduku QYHKIMHA, BBIIOIHATH IpeoOpa3oBaHus rpa@UKOB PYHKIIHIA;

- YMEThb HCHOJb30BaTh I'papUKU (QYHKIUH 115 U3y4EeHHUS MPOLECCOB W
3aBHCUMOCTEN NIPU PEIIeHUH 33734 U3 IPYTUX Y4eOHBIX MPEIMETOB U M3

peanLHoﬁ JKU3HH, BbIpaXXaTb (bOpMy'J'IaMI/I 3aBUCUMOCTH  MCKIY
BCIIMYMHaAMU,
- CBO6OJIHO OIICpHUPOBATH ITOHATHUAMU YETHOCTb (I)yHKI_II/II/I,

IICPUOANIHOCTD q)YHKHI/II/I, OIrpaHNU4YCHHOCTD (i)YHKIII/II/I, MOHOTOHHOCTH|
(GyHKIUH, SKCTpeMyM (DYHKIIMU, HauOoJbIllee U HAUMEHBIIEE 3HAYCHMUS
(yHKIIUU Ha IPOMEXKYTKE; YMETh IPOBOJIUTH UCCIIEJOBaHUE (DYHKLINU;

- yMETh WUCHONB30BaTh CBOWCTBA M Tpaduku (GYHKIUH IS pelIeHHs
ypaBHEHU, HEPABEHCTB W 3a7a4y C IapaMeTpamu; H300pakaTh HQ
KOOPAMHATHOW IJIOCKOCTU MHOXECTBA PEIICHU ypaBHEHUM, HEPABEHCTB
U UX CUCTEM;

YMCTb CB06OZ[H0 ONCprUpOBaTh MOHATUAMU: TOYKA, NpsAMadA, MIOCKOCTD,
[MPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKMH YroJi, JABYTPAaHHBIM yrod,

- chopmupoBaTh  MPHUHATHIE  MOTUBBI U

TPEXTPAHHBIN yrod, MIEPECEKAIOIIMECS, rapasuliesIbHbIE 15|
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apryMeHTbl  APYTUX  JHOfAeH aHan3¢

PE3yIbTATOB EATEIBLHOCTH

npu

CKPEILMBAIOIINECS MpPsMBbIE, NapaUIEIbHOCTh WM INEPHEHAUKYISIPHOCTD
MPSMBIX U IJIOCKOCTEH, YroJ MEXAY IPSIMBbIMU, YTOJI MEXIY NPSAMOH U
IUIOCKOCTBIO, YrOJl MEXIYIUIOCKOCTSAMH; YMEHHE MHCIIONb30BaTh IIpH
peleHNH 3a/1a4 W3ydeHHbIe (PAKThl U TEOPEMbI IUIAHUMETPUHU; YMEHUE
OLIEHUBATh pa3Mepbl 00BEKTOB B OKPYKAIOIIEM MUPE; YMETh OIIEPUPOBATH
MOHATUSIMH: MHOTOIPDAaHHUK, CEUEHHME MHOIOIpaHHUKA IPaBUIIbHBIN
MHOTI'OI'paHHMK, NpHU3Ma, NUpaMuia, (purypa MIOBEpXHOCTh BpPALICHUS,
IMHAP, KOHYC, map, cepa pa3BepTKa MOBEPXHOCTH, CEUYCHHUS KOHYCa 1
LWIMHIpPA, DapajulejbHble OCH WIM OCHOBAaHHIO CEYEHHME 1Iapa,
[UIOCKOCTh, Kacaromascs cdepsl, LWIMHIpPA, KOHYCA; YMEHHME CTPOUTh
CeUeHHEe MHOTOTpaHHHMKA, H300pakaTh MHOTOTPAHHUKH, QHUTYPHl |
[IOBEPXHOCTH BpalICHMs, UX CEYEHUs, B TOM YHCIE C IOMOULIBIO
PJIEKTPOHHBIX CPE/ICTB;

- -yMETb MPUMEHSTh CBOMCTBAa F€OMETPUUYECKUX (DUTYp, CAMOCTOATEIBHO
(hopMyIHPOBATH ONPEACTICHHUS H3y4aeMbIX (PUTYp, BBIIBUTATH THIIOTE3BI O
CBOMCTBaX M MPHU3HAKAX T€OMETPUYECKHX (Uryp, 0OOCHOBBIBATH HIIH
ONpoBepraTb HX; YMEHHE MPOBOJAUTH Kiaccupukauuw ¢uryp 1o
Pa3JIMYHBIM MPU3HAKaM, BBIMOJHATE HEOOXOIMMBIE JIOTIOJTHUTENIBHBIE
[TOCTPOEHUS

OK 05 OcymiecTBasTh
YCTHYIO M TUCbMEHHYIO
KOMMYHHUKAIUIO HA
rOCYJapCTBEHHOM SI3bIKE
Poccuiickoit denepanmu ¢
Y4ETOM OCOOCHHOCTEN
COIMAIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

- TOPUHATH  TPAAULMOHHBICE  HAIMOHAJIBHBIE,
o0l11euesI0BEYECKHE T'YMaHUCTUYECKUE y
JIEMOKpPAaTUYECKHAE LIEHHOCTH;
- COBEPILECHCTBOBATH A3BIKOBYIO Y
YUTATEIBCKYIO KYJIBTYpY KaK CpeICTBA
B3aUMOJCUCTBUS MEXKIAY JIIOABMU U IIO3HAHMS
MHUpa;

- OCO3HAaTh LEHHOCTH HAY4YHOW JEATEIbHOCTH,
FOTOBHOCTh ~ OCYIIECTBJISATH  INPOEKTHYHD U
UCCIIE0BATENbCKYIOACSATENLHOCTD
WHJVBHIYAJIbHO U B TPYIIIIE;

- BHOCHUTb  KOPPEKTHBbl B  J€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PpE3YyJbTAaTOB LEJISIM,
OLICHUBATh PUCKHU ITOCIIEACTBUM NEATEIBHOCTH;
- BIIAJICTh HaBbIKAMU yueOHOA

-yMETh ONEpPUPOBATh MOHATHIMU: CpefHee apupMeTHUecKOoe, MeInaHa,
HanOoJIbIlIee M HAaMMEHbIIee 3HAYSHUS, Pa3Max, JUCIIePCHs, CTaHIapTHOE
OTKJIOHEHHE YUCIIOBOTO Habopa; YMEHHMEU3BIIEKATh,
UHTEPIPETUPOBaTh HMH(OpPMAIMIO, TPEACTABICHHYIO B TabiuIax, Ha
nuarpammax, rparkax, OTpakarolllylo CBOMCTBa pealbHbIX MPOIECCOB Y|
SIBIICHUIA; TIPEACTaBIATh MH()OPMAIMIO C MMOMOIIIBIO TAOIUI U IUarpaMM;
MCCIIeIOBaTh CTAaTUCTUYECKHE JIaHHbIE, B TOM 4HCJE C INPUMEHEHHEM
rpaduuecKuX METOJIOB U 3JIEKTPOHHBIX CPEICTB;

YMETb  ONEpPUPOBATH  IOHATUSAMHU: TOYKA, MpsMasi, IUIOCKOCTb,
[IPOCTPAHCTBO,  JIBYIPAHHBIM  YroJ, CKpELIMBAIOUIMeCs  IpsMBIE,
MapajuieIbHOCTh U MEPHEHAUKYISPHOCTh MPSIMBIX M IIOCKOCTEH, yroJy
MEXIY NPSIMBIMH, YroJl MEXIy NPSAMOM M IIJIOCKOCTBIO, YIOJI MEXNY|
[JIOCKOCTSIMHU, PACCTOSIHME OT TOYKH /10 IJIOCKOCTH, PACCTOSHHUE MEXNY|
[PSIMBIMHU, PACCTOSIHUE MEXAYIUIOCKOCTIIMH;

YMETh UCIOJIb30BaTh NP PELICHUN 3a]1a4 U3y4eHHbIE (aKThl U TEOPEMB]

MCCIIEIOBATENILCKOMUIIPOCKTHOM NeSITEIIbHOCTH,

[UTAHUMETPUH;, YMEHHE OIEHHMBATh pa3Mepbl OOBEKTOB OKPYKAIOIIETrO
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HABBIKAMU pa3pelieHUsInpoOem;

- CO3/1aBaTh TEKCThI B Pa3NW4HBIX (opmarax d
Y4eTOM Ha3HayeHUs HH(OpMalMM U LEJIeBOH
ayJUTOPUH, BBHIOMpAs ONTHUMAIBHYIO  (opmy]
MPEJICTAaBICHUS U BU3yaTH3alUy;

- BIIQJICTh HaBBIKAMU TTO3HABATEIIbHON pediaekcuu
KaK OCO3HAHMS COBEPILIAEMbIX JCHCTBUI U
MBICITUTEIILHBIX MTPOIIECCOB, UX PE3YJILTATOB H
OCHOBaHUU

MHpa;

-yMETb CBOOOJHO ONEPUPOBAThH MOHATUSAMH: cpelnHee apu(MeTHUECKoe,
MeqaraHa, HanOosblIee W HAaMMEHbIEe 3HAUCHMS, pa3Max, JHUCIIEPCHS,
CTaHJApTHOE OTKJIOHEHWE MJIsi ONMCAHUS YHCIIOBBIX JAHHBIX; YMETh
WCCIIEZIOBAaTh CTATUCTUYECKUE aHHBIE, B TOM YHCJIE C MPUMEHEHHEM
rpadUuecKuX  METOAOB M DJEKTPOHHBIX CPEICTB; TIpaduvecKy
WCCIIe/IOBaTh COBMECTHBIE HAONIOZCHUS C MOMOLIBIO  JHarpamM
paccenBaHus U JIMHEWHOU perpeccuun

OK 06 ITposiBnsTh
rpakJTaHCKO-
[aTPUOTHYECKYIO MTO3ULHUIO,
JIEeMOHCTPUPOBATH
OCO3HAHHOE [1OBE/ICHUE Ha
OCHOBE TPaJUIIMOHHBIX
POCCUMCKHX JTYXOBHO-
HPAaBCTBEHHBIX LIEHHOCTEH,
B TOM YHCIIE C Y4ETOM

TOTOBHOCTBH K AKTUBHON NEATEIILHOCTHU
TEXHOJIOTHYECKOH u COLIMAIbHOMH
HaIPaBJIECHHOCTH, CIOCOOHOCTh WHUIIMUPOBATH,

[UIAHUPOBATh U CAMOCTOSITENILHO BBIIIOJIHSATH TAKYIO)
e TEIIbHOCTD;

[UIAaHUPOBaTb M OCYIIECTBJIATH JIEHCTBUS B
OKpY’KaloIlleW cpefe Ha OCHOBE 3HAHUA Lelel
YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA;
CaMOCTOSITEJIbHO OCYIIECTBIISTH I103HABATEIbHYIO)

YMETh peliaTh TEKCTOBBIE 3a/lauyd pa3HbIX THUIOB (B TOM 4YHCJE HA
MPOLIEHTHI, OJM M YacTH, Ha JIBXKEHHUE, pabOTy, CTOMMOCTh TOBApOB U
YCIIYT, HAJIOTH, 33J]a4¥ U3 00JIaCTU YNPaBJICHUS JTUYHBIMUA U CEMEHMHBIMU
(dbuHaHCaAMM); COCTABJIATH BBIPAKEHUS, ypAaBHEHUs, HEPABEHCTBA U HUX
CUCTEMBI IO YCJOBMIO 3ajJaud, HCCIIEJOBAaTh IOJIYYEHHOE DELIEHUE U
OILICHUBATh MPABAOINOI00HOCTh PE3yIIbTATOB;

YMETh ONEPUPOBATH TMOHSATUAMH: OIPEACIICHHE, aKCHOMa, Teopema,
CJEICTBUE, CBOMCTBO, NPHU3HAK, JOKAa3aTeIbCTBO, PABHOCHJIbHbIE
(bopMyTUPOBKHU; YMETh (GOPMYIUPOBATH OOpPaTHOE M MPOTHUBOIIOIOKHOE

rapMOHH3ALUU NesITeIbHOCTD, BBIABIATH MPOOJIEMbI, CTaBUTh MYTBEP)KACHUE, MPUBOIUTH MPUMEPHl M KOHTPIPHUMEPHI, HCIOIb30BATh
MEKHAlMOHAIBHBIX U ¢opMynupoBath ~ COOCTBEHHBIE  3aJaud  BMETOJ  MAaT€MaTU4YeCKOW HHIYKIMHM; TMPOBOJUTH  JOKAa3aTeNIbHBIC
MEXPEJIIUTUO3HBIX 00pa30BaTeNIbHOW JAEATENbHOCTH M JKU3HCHHBIXPACCY)KJIEHHsl TNpPH  pEIIeHUH  3a]ad, OLEHUBATh  JIOTHUYECKYIO
OTHOILIEHUM, TPUMEHSATh CUTYyalUsX; [IPaBUJILHOCTb PACCYXKICHUM;
CTaHJapThl CHOCOOCTBOBaTh (DOPMUPOBAHHUIO U MPOSBICHUIO
AHTUKOPPYILIHOHHOTO IMPOKOM 3pYIUIIMN B Pa3HBIX O0JIACTAX 3HAHMI,
[MOBEJCHUS MOCTOSIHHO MOBBIIIATh CBOM 00pa3oBaTebHbIN Ul

KYJIbTYPHBIN YPOBEHB;

- chopMHpOBaTH, pa3BUBATbyMETh CBOOOJHO ONEpUPOBATh MOHATHAMM: I1OCIIEAOBATENHLHOCTH,

CIIOCOOHOCTHIIOHUMATH MUP € MO3ULUH JIPYTOro
4eJIoBeKa

apudmeTryeckas mporpeccus, reoMeTpudeckas Iporpeccusi, 0eCKOHEUHO
yOBIBafolasi ~ reoMeTpuyeckas  NpOrpeccusi;  yMeTb  3ajaBarTh
[1OCJIEZIOBATEILHOCTH, B TOM YHCJIIE C TIOMOIIBIO PEKYPPEHTHBIX (hopmyit;
- -yMeTb BBIOMpATh MOAXOISIINI METO AJIs peIIeHUs 3a/1a41; TOHU-
MaHHe 3HAYMMOCTH MaT€MaTUKH B U3YYEHUH MTPUPOJHBIX U OOLIECTBEH-
HBIX IIPOLIECCOB U SIBJICHUH; YMETh PACIIO3HABATh IIPOSBICHUE 3aKOHOB
MaTEMaTHKU B UCKYCCTBE, yMETh IPUBOJUTH IPUMEPBI MATEMaTHYECKHUX
OTKPBITHUHA POCCUMCKON U MUPOBOM MaT€MaTUYECKOW HAYKH
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OK 07 CozeiicTBOBaThL
COXPAHEHHUIO OKPYKAIOICH
Cpebl, pecypcocOepeKeHHUIO,
A (HEeKTHBHO ACCTBOBATH B
YpE3BBIYAHBIX CUTYAIHSIX

HEC IIPpUHUMATH I[CﬁCTBHfI, IIPUHOCAIINUE BpPEL

NEUCTBUIA, IPEIOTBPALIATh HX;
pacHIMPUTD OIIBIT
YKOJIOTUYECKOW HAINPaBJICHHOCTH;
- pa3pabarbiBaTh IJIaH pEMICHUS MPOOJIEMBI
YU4EeTOM aHallh3a UMEIONIMXCS MaTepUAIbHBIX W
HeMaTepUalbHBIX PECYpPCOB;
OCYIIECTBIISATh  IIE€JICHANIPABICHHBIM  TTOUCK
nepeHoca CpeACTB W CIOCOOOB  JCHCTBUS B
PO ECCHOHAIBHYIO CPENY;

YMETb [IEPEHOCUTH 3HAHUS B IO3HABATEIBHYIO U
MPAKTUYECKYIO0 00JIACTH KU3HEACATEIBHOCTH;
npeiaraTh HOBBIE MTPOCKTHI, OLICHUBATh HUJIEH C
MO3UIINT HOBU3HHI, OPUTMHAIILHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

JlaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, BHOCHTH
KOPPEKTUBBI B ICITEITLHOCTb, OIICHHUBATh
COOTBETCTBUE PE3YJIbTATOB LIETISIM.

JACATCIIBHOCTH

OKpY’KaIoIlleH cpeae; [IPOU3BOJIHAS, II€PBOOOpA3HasA, ONpPENEICHHbI HHTErpan; yMETH
- YMeTb IPOTHO3MPOBATH  HEOJATONPUATHBIGHAXOAUTh  MPOU3BOAHBIE  DJIEMEHTApPHbIX  (YHKUUH, HUCIOJb3YH
9KOJIOTMYCCKUC TIOCICACTBUA NPCANPUHUMACMBIX[ICIIPABOYHBIC MATCpUaAJIbl; UCCIICOAOBATHL B HpOCTGfIH.IPIX cirydadax (I)YHKI_II/II/I

YMETb ONEpUPOBATH MOHATHAMH: (QYHKUMS, HenpepbiBHAs (QyHKIHA,

Ha MOHOTOHHOCTb, HAXOJUTh HAWOOJbIINE W HAUMEHbIINE 3HAYEHUS
(GyHKUIMN; CTPOUTH TpapKu MHOTOWIECHOB C MCIIOJIB30BAHUEM arlapara
MaTeMaTHYeCKOro aHaJIN3a;

- IPUMEHATH [IPOU3BOJHYIO NPU PEIIEHUU 3aJlad Ha JABM)KEHUE; pPEIlaTh
PaKTUKO-OPUEHTUPOBAHHBIE 3a/laud Ha HauOONbLIME M HAUMEHbIINE
3HAYEeHHUs, HA HAXOXKJCHHUE IyTH, CKOPOCTU U YCKOPEHMUS;

- YMETh ONEPUPOBATh NOHATUAMU: JBUKEHHUE B IPOCTPAHCTBE, [10I00HbIE
(urypsl B IpoCTpaHCTBE;

UCIIOJIb30BaTh OTHOILICHHWE IUIOIMAACH IMOBEPXHOCTEH U  00BEMOB
NOJOOHBIX (PUTYp IIPU PELICHUH 33/1aY;

- YMETb BBIUUCIISITH TEOMETPUUECKNE BEIMYMHBI (JUIMHA, YO, TUIOIIA/b,
00beM, IUIOIAJb I[OBEPXHOCTH),UCIONB3YSl H3y4EHHbIE (OPMYIbI U
METO/1bI;

YMETh ONEePUPOBATH MOHATHAMM: HENPEPHIBHOCTh (YHKIIUH, ACUMITOTH]
rpaduka QyHKUMH, TIepBas M BTOpas  MNPOM3BOAHASIPYHKIIMM,
reoMEeTpUUECKUi U (PU3NYECKHU CMBICI

[IPOU3BOIHOM, 1epBOOOpa3Hast, ONPEIEIICHHbIN HHTETpa;

- YMeTb HaxXOAMTh AaCHUMIITOTHI Irpaduka (QyHKIUHM; YMEHHE BBIYUCIATH
[IPOU3BOJIHBIE CYMMBI, IPOU3BEICHUS, YACTHOT'O U KOMIIO3ULIUU (YHKIIHIA,
HaXOJIUTh YpaBHEHHE KacaTeIbHOU K rpauKy (GyHKIMHU;

YMETb HCIOJb30BaTh MPOU3BOAHYIO JJIsi MCCIeA0BaHUs (QYHKIHMH, A
HAaXOXACHHUS HaWIydllero pEIIEHUs B NPUKIAIHBIX, B TOM YHCIIE
COLIMAJIbHO-9)KOHOMUYECKUX U (DU3MUECKUX 3a/jadax, JUisl OIlpejeseHus
CKOPOCTH U YCKOPEHHUST; HAXOUTH IJIOLIAa I U 00BeMBI (PUTYP C TOMOIIBIO
WHTErpana; MPUBOIUTH MPUMEPHl MAaTEMaTHUYECKOIO MOJEIUPOBAHUS (|

MOMOIIbI0 ] epeHInanbHbIX YpaBHEHUH;
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- yMeTb CBOOOJHO ONEPUPOBATH MOHITUSIMU: IPAMOYTOJIbHASL CUCTEMA
KOOPAMHAT, BEKTOP, KOOPJAMHATHI TOYKHU, KOOPJIUHATHI BEKTOPa, CYMM4
BEKTOPOB, NPOU3BEACHUE BEKTOpPA Ha YMCIO, Pa3IOXKEHHE BEKTOpa IO
0a3ucy, CKalsipHOE NPOM3BEACHUE, BEKTOPHOE MPOM3BEACHUE, YIroJl
MEX]ly BEKTOpaMH; YMEHHE UCIOJIb30BaTh BEKTOPHBIN U KOOPIMHATHBIM]
METOJI JJIsS PEIICHUSI TEOMETPUICCKUX 3a/1ad U 337a4 JPYTUX y4eOHbIX
MpPEIMETOB; ONEpUPOBATH MOHATUAMHU: MaTpuma 2x2 ©u  3x3)
ONPEICTUTENb MAaTPULIbl, TEOMETPUUECKUN CMBICIT ONTPEACTUTENS

OK 09. ITonb3oBaThbes
podeccuoHaIbHON
MOKyMEHTAIE Ha
COCYJapCTBEHHOM U
MHOCTPAHHOM A3BIKE

- popmupoBaTh IPaX/1aHCKYIO MO3ULIMIO
o0ydJaromerocsi Kak aKTHBHOTO M OTBETCTBEHHOTO
YJieHa POCCUICKOro 00I1EeCTBa;

- IPUHAMATh TPAJAUIMOHHBIC HALMOHAJBHBIC,
00IIIeYeTIOBEYECKHE T'YMaHHCTHYECKHE u
JIEMOKPaTHYECKUE [ICHHOCTH;

- OBITb TOTOBBIM IPOTUBOCTOSATH HJEOJOTUY]
JKCTpEeMHU3Ma,  HalMOHANIM3Ma,  KceHodobuwu,
JUCKPUMHMHALMKM IO COLMAJIBHBIM, PEIUTHO3HBIM,
PacoBbIM, HALIMOHAJIBHBIM IPU3HAKAM;

- UMETh c(OpPMHUPOBAHHYIO POCCUHICKYIO
I'PaXIaHCKYIO UJEHTUYHOCTb, MaTPUOTHU3M,
YBaXEHHA K  CBOEMY  Hapoay,  YyBCTBY
OTBETCTBEHHOCTU Iiepen PoauHou, ropaocru 3a
CBOM Kpail, cBOXO PonnHy, CBOM SA3BIK U KYJIBTYpY,
IPOLIJIOE M HACTOSIIEE MHOTOHAILMOHAIBHOIO
Hapoga Poccun;

- UMETh LIEHHOCTHOE OTHOILEHUE K|
rOCyJapCTBEHHBIM CHMBOJIAM, HCTOPUYECKOMY H
MIPUPOJAHOMY HaCJIEUI0, MAMSTHUKAM, TPaJuLUsiM
HaponoB Poccum, noctmxenusm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIE;

- IMeTh UJIEHHYI0 yOeXKIEHHOCTh, TOTOBHOCTD K|
CIIy’)KEHHIO U 3amure OTedecTBa, OTBETCTBEHHOCTD

-yMETb OIIEpPUPOBATh MOHATUSAMU: CpeHEE apupMeTHIEecKoe, MeluaHa,
HauOoNblllee M HAaUMEHbIEE 3HAYECHUs, pa3Max, JUcHepcus,)
CTaHIapTHOE OTKJIOHEHHE YUCIIOBOTO Ha0opa;

yMEHUue U3BJICKATh, MHTEPIPETUPOBATH nH(pOPMAIHIO,
OpeACTaBICHHYI0 B  Tabiaumax, Ha JAdarpammax, rpadukax,
OTPaXKAIOIYI0  CBOMCTBA  PEAJBHBIX  IIPOLIECCOB W SIBICHUI])
NpeACTaBIATh UHMOPMALMIO C IOMOIIBIO TabJMUI W JUarpamm;
MCCJIEI0BATh CTATHCTUYECKUE JAHHBIC, B TOM YHUCJE C NPUMEHEHHUEM|
rpaduu4ecKuX METOJIOB U 3JIEKTPOHHBIX CPECTB;
YMETb ONEPUPOBATh IOHATHAMHU: TO4YKA, MpsiMasi, IUIOCKOCT,
[IPOCTPAHCTBO, JBYIPAHHBIA  yroJl, CKPEIIMBAKOIIUECS IIPSIMBIE,
[1apaJuICIbHOCTh U MEPIECHINKYIAPHOCTD MPSAMBIX M IUNIOCKOCTEH, yroJy
MEXAY IMPSAMBIMHU, YIOJ MEXIY IPSAMOM U IUIOCKOCTBIO, YTOJI MEXKIY|
[JIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH JI0 INIOCKOCTH, PACCTOSIHUE MEKY]
MIPSIMBIMH, PACCTOSTHUE MEXY IJIOCKOCTSMU;
YMETb UCIIOJIB30BaTh MPH PEIICHUH 33/1a4 U3yUEHHbIE (PAKThl U TEOPEMB]
[UTAHUMETPUH; YMEHUE OLCHMBATH pa3Mepbl OOBEKTOB OKPYKAIOIIETO
MHpA;
-yMeTb CBOOO/IHO ONEpUpPOBATh MOHATHIMU: CpeHee apupmeTnieckoe,
MeraHa, HauOoJplllee ¥ HauMEHbIIIee 3HAUEHHUs, pa3Max, JAUCIIepCHs,
CTaHJApPTHOE OTKIOHEHHUE Ul ONMCAHUS YHUCIIOBBIX JAHHBIX; YMETH
MCCIEA0BaTh CTAaTUCTUYECKUE JAHHBIE, B TOM YHCJIE C IPUMEHEHUEM
rpadUuecKuX METOJOB U DIIEKTPOHHBIX CPEACTB; Trpaduyecky
HCCIIeIOBaTh COBMECTHBIE HAOJIOJEHHUA C MOMOILBIO JHUarpamm
paccenBaHMs U JIMHEWHOU perpeccuu

3a ero Cyan0y;
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- OCO3HaBaTh JIYXOBHBIE LIEHHOCTEM]
POCCUICKOr0 Hapoaa;

- IMETh CIOCOOHOCTH OLICHUBATh CUTyallUIO U
IMPUHUMATh OCO3HAHHBIC PCUICHUSA, OPUCHTHPYSICH|
Ha MOPAJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

- OCO3HAaBaTh JIMYHBIA BKJIAJ B TOCTPOCHUE
YCTOWYMBOTO OYyIIEro;

- OBITh CIOCOOHBIM BOCHPUHHUMATH PA3TUYHBIC
BH/Ibl HICKYCCTBA, TPAJULIUU U TBOPUYECTBO CBOETO U
IpPYrUX  HApOJOB, OIIYIIaTh SMOIMOHAIHHOE
BO3/IEMCTBUE UCKYCCTBA;

-ObITh yOEXIEHHBIM B 3HAYUMOCTU  JUIf]
JUYHOCTH U OOIIecTBa OTEYECTBEHHOTO U
MUPOBOTO HCKYCCTBa, 3ITHHUYECKUX KYJIbTYPHBIX
TpaguUui U HAPOJHOTO TBOPUYECTBA;

- OBITh TOTOBBIM K CaMOBBIPOKEHHUIO B Pa3HbIX|
BHJIaX  HMCKYCCTBA, CTPEMJICHUIO  TIPOSBIIATH
KauyecTBa TBOPYECKOM JIMUHOCTH;

-ObITh TOTOBHBIM K TpYAy, OCO3HaBaTh
[IEHHOCTH MacTepCTBa, TPY10JIt00ue;

-ObITh TOTOBBIM K AaKTHBHOW JI€ATEIbHOCTH]
TEXHOJIOTHYECKOM U COIMaIbHOM HANPaBIEHHOCTH,
CIIOCOOHOCTh ~MHUIIMUPOBATh, IUIAHUPOBATH U
CaMOCTOATENIbHO BBINOJHATh TAKYIO JACSITEIbHOCTD;

- IPOSIBJISITH  MHTEPEC K Pa3NIUuHBIM chepam
npodeccnoHanbHOMI JIeATETbHOCTH, YMETh
COBepIIaTh  OCO3HAHHBIA  BBHIOOpP  Oyaymieit
mpodeccun W peanu3oBBIBATh  COOCTBEHHBIC
YKU3HCHHBIC TIJIaHBI,

-UMETh TOTOBHOCTh U  CIIOCOOHOCTH K
o0pa3oBaHHIO u caM000pa30BaHHUIO HA
MPOTS)KEHUU BCEW JKU3HU;

-UMEThb AaKTHUBHOE HENpUITHE JEHUCTBUMH,

MPUHOCSIIMX BPE] OKPYKAOLIEH CPELE;
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- popmupoBaTh MUPOBO33pEHUE,
COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO|
pa3BUTUS HAyKH U OOIIECTBEHHOW IPaKTUKH,
OCHOBAHHOTO Ha JHanore KYJIBTYP,
CIIOCOOCTBYIOIIIETO OCO3HAHHUIO CBOETO0 MecTa B
MOJIMKYJIBTYPHOM MHPE;

- COBEpUIEHCTBOBATH SI3IKOBOM M YUTATEJICKOM
KYJIbTYpbl KaK CpEeICTBa B3aUMOJCHCTBUS MEXIY
JIIOABMU U TIO3HAHUS MUPA;

- 0OCO3HaBaTh IEHHOCTH HAYYHOM J1€ATEIbHOCTH,
TOTOBHOCTb OCYILIECTBIISATh MPOEKTHYIO U UCCIIE-
JOBATEJIbCKYIO JAEATEIHbHOCTh HHAUBUAYATHHO U B

rpymnre.

[1K 1.4. CocraBnsTth
neeKTHbIE  BEIOMOCTH U
OTUETHYIO JOKYMEHTAITUIO.
T1K 4.1. Onpenensrtp
TEXHUYECKOE COCTOSIHHE
eranen, Yy3JI0B W U3IEIUH
TPAHCIIOPTHOTO
HIIEKTPOOOOPYIOBAHUS u
AQBTOMATHUKH

- popmupoBaTh IpaxIaHCKYIO MIO3UIIUIO
o0Oyu4aromerocsi Kak aKTUBHOTO M OTBETCTBEHHOTO
YJIeHA POCCHICKOTO OOIIECTRA;

- UMETh CIIOCOOHOCTH OIICHUBATH CUTYAIMIO W
MIPUHUMATh OCO3HAHHBIE PEIICHHS, OPHUEHTUPYIChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

- OBITH TOTOBBIM K TPY/ly, OCO3HABAaTh IEHHOCTH|
MacTepcTBa, TPYA0It00ue;

- OBITh TOTOBBIM K aKTHBHON JI€ATEITHLHOCTH
TEXHOJIOTHYECKON M COIMAIbHOW HAMPABIEHHOCTH,
CHOCOOHOCTh ~MHUIIMMPOBATH, TUIAHUPOBATH M
CaMOCTOSATEIILHO BBITIOJIHATH TAKYIO JICSITEIIbHOCTD;

- IPOSIBIIATh HMHTEPEC K pa3IudHbIM cdepam
npodeCcCuoHATBHON JIeATeTLHOCTH, YMETh
COBepIIaTh  OCO3HAHHBIA  BBIOOp  Oymymieit
nmpoecCuu U PeaTu30BBIBATH  COOCTBEHHBIC
YKU3HEHHbIE TIJIaHBI,

-UMeTh TOTOBHOCTH U  CIOCOOHOCTH
00pa3oBaHHIO u caM000pa30BaHUIO
MPOTSKEHUU BCEU JKU3HH;

K
Ha|

BJIaJACTb MCTOAAMH HOOKA3aTCJIbCTB, aJI'OpUTMaMH PCHICHHA
3aaa4; YMCHUC Q)OpMyHHpOBaTB OIIpCACIICHUS, aKCHUOMBI U TCOPCMBI,
MNPUMCHATL HX, MNPOBOJUTH JOKA3aTCIBHBIC PACCYKACHUA B XOIC
peUICHUs 3a1a4;

YMCTb OneprupoBaTh IOHATHUAMMN: panOHAJIbHBIC,
HppauOHAJIbHBIC, II0KAa3aTCJIbHBIC, CTCIICHHBIC, HOFapI/I(l)MI/I‘ICCKI/Ie,
TPUTOHOMCTPHUYCCKUC YPABHCHUS U HCPABCHCTBA, UX CUCTCMBI,

YMETh ONEPUPOBATH MOHATHIMHU: (PYHKIMS, HETIPEphIBHAS
(byHKLUS, TPOU3BOJIHASA, IEPBOOOpa3HAas, ONpPEAEICHHbIN HHTETpa;
YMEHHE HaXOUTh MPOU3BOIHBIE 3JIEMEHTAPHBIX (PYHKIIUH, HCTIONIB3YS
CIIPABOYHBIE MATEPUAIIbI; UCCIENOBATH B IPOCTEHIINX CIIydasx
(GYHKIIMM HA MOHOTOHHOCTh, HAXO/IUTh HAOOJIbIINE U HAUMEHBIIIHE
3Ha4YeHUs1 GYHKUUN; CTPOUTH IpaK1 MHOTOUWIEHOB C MCIIOJIb30Ba-
HUEM arrnapaTa MaTeMaTHYeCKOro aHaIN3a; IPUMEHSATh TPOU3BOIHYIO
IIPY PELICHNN 3a]a4 Ha JBM)KEHUE; PelaTh IPAKTUKO-OpPUEHTUPOBAH-
HBI€ 3a/1a4¥ Ha HauOOoJIbIlIME U HAMMEHbIINE 3HAYeHUs, Ha
HaXO0X/IEHNE IIyTH, CKOPOCTHU U YCKOPEHMUS;

YMETh peliaTh TEKCTOBbIE 33/1a4H Pa3HbIX TUIIOB (B TOM YHCIIe HA|
IPOLIEHTHI, JOJIH U YaCTH, HA IBUKEHHE, pabOTy, CTOMMOCTh TOBapOB U
YCIIyT, HAJIOTH, 3a/1a41 U3 00JIaCTH YIIPABICHUSI IMYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTABISATh BBIPAKECHUS, YPABHEHHUs, HEPABEHCTBA U UX
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-UMEThb AaKTHUBHOE HENpUITHE  JCHUCTBUH,
MPUHOCSIINX BPE] OKPYKAKOLIEH CPEE;

- opmupoBaTh MHUPOBO33pEHUE,
COOTBETCTBYIOIIIEE COBPEMEHHOMY YPOBHIO|
pa3BUTHUA HAyKM U OOIIECTBEHHON MPaKTUKU,
OCHOBAHHOTO Ha Jasnore KYJIBTYP,
CHOCOOCTBYIOIIETO OCO3HAHMIO CBOEr0 MeCTa B
MOJIUKYJIbTYPHOM MHPE;

- 0OCO3HaBaTh IIEHHOCTH HAYYHOM JIEATETbHOCTH,
FOTOBHOCTh  OCYIIECTBJISITh ~ MPOCKTHYIO U
HCCIIEA0BATENbCKYIO JeSATEIbHOCTD
WHJIMBUIYQJIbHO U B TPYIIIIE.

CHCTEMBI II0 YCJIOBHUIO 33/1a4yM, UCCIEI0BaTh MOJYYEHHOE PELICHHE U
OLICHUBATh [1PaBAOII0I00HOCTb PE3yJIbTAaTOB;

YMETh OINEpPHPOBATh MOHATHAMHU: CpeaHee aph(pMeTHYecKoe,
Me/nraHa, HauOoJblllee U HaMMEHBIIIee 3HAYEHUs], pa3Max, AUCIEPCHs,
CTaH/JapTHOE OTKJIIOHEHHE 4YHUCIOBOrO Ha0Opa; yMEHHE W3BIIEKATh,
MHTEPIPETHPOBATh MH(DOPMAIUIO, MPEICTABICHHYIO B TaOIHUIAaX, HA)
quarpammax, rpadukax, OTpaskarollyio CBOWCTBA PeabHBIX MPOIECCOB
U SBJICHUH; NPEACTaBIATh HMHOOPMAIMIO C IOMOMIIBIO TaONUIl |
JMarpaMM; HCCJEIOBaTh CTATHCTUYECKUE JaHHbIE, B TOM YHUCIE C
IIPUMEHEHHUEM I'pa)UUECKUX METOJI0B U 3JIEKTPOHHBIX CPECTB;

YMETh ONIEPUPOBATH NOHATUSAMH: CIIy4alHBIN OIBIT U CIy4aliHOE
coObITHE, BEPOATHOCTb CIy4ailHOrO COOBITHS; YMEHHUE BBIYUCIIATH
BEPOSITHOCTh C HCIOJb30BAHUEM TIpaMuecKUX METO/0B; MPUMEHSTH,
(GOpMyJIbl CIIOKEHUS U YMHOXXEHUS BEPOSITHOCTEH, KOMOMHATOPHBIE
GbakThl M (GOpMYNBl IpPU pEIIeHUM 337ay; OLICHWBATH BEPOATHOCTH]
pealIbHbIX COOBITUI; 3HAKOMCTBO CO CIIy4allHbIMH BEJIMUMHAMU; YMEHHE
IOPUBOANUTH TPUMEPHI TPOSBICHHUS 3aKOHAa OONBIIMX YHCET B
MPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSIX;

YMETh ONEPUPOBATH MOHATHSAMHU: TOYKA, INpPsAMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, JBYIPAaHHBIM  YroJ, CKPEIIMBAIOLIUECS IPSIMBIE,
MapaJuIeIbHOCTh U NEPIEHAUKYIIAPHOCTD MPSAMBIX U IUIOCKOCTEH, Yrol
MEXIY NPSMBIMH, YroJl MEKIYy NPSAMON M IUIOCKOCTBIO, YIOJl MEXAY|
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 INIOCKOCTH, PACCTOSHUE MEKY)|
MPSIMBIMH, PAaCCTOSTHUE MEXAY IUIOCKOCTSAMM; YMEHHME HCIIOIb30BaTh)
IpU peLIeHUH 3ajad U3y4deHHble (AKTHl M TEOPEMbl IUIAHUMETPHH;
YMEHHE OIICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIET0 MUPA;

YMETb ONCPpUPOBATH IMOHATHUAMU: MHOI'OI'PAaHHUK, CCUYCHUC
MHOTOTpaHHMKa, Ky0, mapajuiefienunea, npusMa, nupamuaa, Gurypa u
MOBEPXHOCTh BpAIlCHUs, UUIUHAP, KOHYC, IIap, cdepa, CeYCHHUS
Gurypsl BpallleHHs, IUIOCKOCTh, Kacaromascs chepsl, IWINHIPA,
KOHyca, TIUIOIIAAh TOBEPXHOCTH MHUPAMUJIBI, TPU3MBI, KOHYCa,
OUIUHApPA, Tulom@anas cdepbl, o00beM Kyba, TPSIMOYTOJIBHOTO
napajule/ienuIena, mupaMuibl, IPU3MbI, LUIUHApa, KOHYyca, IIapa;
yMEHHE W300pakaTh MHOTOTPAHHUKH WM TOBEPXHOCTH BpAICHUS, HX
CCUCHUA OT PpPYKHU, C TIOMOIIBIO UYCPTCKHLIX HWHCTPYMCHTOB H
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QJICKTPOHHBIX CPE€ACTB; YMCHHUC paCIIO3HAaBaTb CHMMCETPUIO B
MMPOCTPAHCTBEC; YMCHHUC PACIIO3HABATD ITPABUJIBHBIC MHOTOT'PAaHHUKH

- yYMETb OIEpUPOBATh IOHATHSAMHU: JBHKCHHE B IPOCTPAHCTBE,
nogo0HbIe (GUTypsl B TPOCTPAHCTBE; HCIIOJIB30BAaTh OTHOIICHUE
IIoIaAe noBepxHocTel 1 00bEMOB MOAOOHBIX (GUIYp IPHU PEIICHUY
3a1ad4;

- YMETb BBIUUCIATH F€OMETPUYECKHE BEIWYUHBI (IJIMHA, Yrod,
wiouaab, 00bEeM, IUIOIIA[b IOBEPXHOCTH), HCIOJbB3YS H3yYEHHBIE
(bopMyIbI U METOABI;

- yMeTb BbIOMPATh NOJIXOAALINI U3yUEHHBIH METOJ] AJIs PELICHUs
3aJjauu, paclo3HaBaThb MaTeMaTudyeckue (akThl U MaTeMaTHYECKUE
MOJIEIM B IPHUPOAHBIX M OOIIECTBEHHBIX SIBJICHUSX, B HCKYCCTBE;
YMEHHE IPUBOAUTH IIPUMEPBI MATEMATUUYECKUX OTKPBITUN POCCUNCKOM
Y MHPOBOM MaTe€MaTU4E€CKON HAyKH.

[1K 2.2. InanupoBaTh u
OpraHU30BBIBATH

IIPONU3BOJACTBCHHBIC pa6OTLI.

1K 2.3. BeiOupats
ONITUMAJILHBIE PEIICHUS B

HCCTAHAAPTHBIX CUTYyalludX.

[1K 2.4. KonTposmpoBarts u
OLIEHHUBATh KaYECTBO
BBINOJIHAEMBIX paboT.

[IK 2.5. OnennBath
PKOHOMHYECKYIO

A (HEeKTUBHOCTH
PKCIUTyaTallMOHHON
eI TeIbHOCTH.

- OBITH T'OTOBBIM BECTH COBMCCTHYIO|
JCATCIIBHOCTD B HHTEpCCax rpax1aHCKoro
O6H_ICCTBE[, y4aCTBOBATb B CAMOYIIPABJIICHUU B

00111600pa30BaTEIbHON OpraHU3aIMd M JIETCKO-
FOHOIIECKMX OpTaHH3aIUsiX;

- YMETh B3aUMOJICHCTBOBATh C COIMAIBHBIMHY]
MHCTUTYyTaMH B COOTBCTCTBHU C HUX (bYHKIH/IfIMI/I 4
Ha3HAYCHHEM;

- CIOCOOHOCTh ~ OIICHWBATh  CUTYyallMl0 U
MPUHUMATh OCO3HAHHBIE PEIICHHs, OPHUEHTUPYACH
Ha MOPAJIbHO-HPAaBCTBECHHBIC HOPMbI U ICHHOCTH,

- 0CO3HABaTh JIMYHBII BKJIad B IIOCTPOCHUC
YCTOMYHUBOTO OYIYIIETO;

- OBITh TOTOBBIM K TPYAY, OCO3HABAaTh IIEHHOCTH|
MacTepCTBa, TPYAOoIto0ue;

- OBITh TOTOBBIM K aKTHUBHOM NCATCIIBHOCTU
TEXHOJOTUYECKON U COIMABbHON HapaBICHHOC-
TH, CHOCO6HOCTB HHULIMHUPOBATH, IJIAHUPOBATH U
CAaMOCTOSITEITLHO BBITIOJHATE TaKYIO JACATEIBHOCTB;

- BJIAJEThb METOJAaMHU J0Ka3aTelbCTB, AJrOPUTMAMM pELICHUS]
3aj1a4; yMeHue (OopMyJIMpOBaTh OIPENEICHMS, aKCHOMbl U TEOPEMBI,
IPUMEHATh HX, NPOBOIUTH JOKA3aTEIIBHBIE PACCYXACHHUS B XOZE
peleHus 3aaay;

- yMeTh OIepupOBAThH MOHSTUSIMU: paloHaIbHbIE,
UppalMoHalbHble, TOKa3aTelbHble, CTENEeHHbIE, JorapupMHUUEcKue,
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, X CUCTEMBI;

- yMeTb OINEpUpOBaTh TMOHATUSAMU: (YHKLHUSA, HENpephIBHAS]
GyHKIMSA, TPOMU3BOJAHASA, NepBooOpa3Has, OIpeNelIeHHbIH HHTErpal;
YMEHHE HAXOTUTh MPOU3BOIHBIC HIEMEHTAPHBIX (DYHKIMHA, UCTIONb3YS
CIpaBOYHBbIE MaTepHalibl; MCCIEAOBATh B MPOCTEHIIMX Ciydasx
(GyHKIIMM HAa MOHOTOHHOCTH, HaXxOJUTh HAWOOJbIINE M HAaUMEHbIIHNE
3HaueHus (PyHKUUN; CTPOUTh TpapUKW MHOTOWIEHOB C HCIIOJIb30Ba-
HUEM alrnapaTa MaTeéMaTU4eCKOr0 aHaJIN3a; PUMEHATh IPOU3BOAHYIO
[P pEelIeHUHU 3a/lad Ha JIBUKEHUE; peliaTh MPaKTUKO-OPUEHTUPOBaH-
HbIE 33/1a4M Ha HaOOJIbIINE U HAUMEHBIIINE 3HAUEeHUs, Ha HAXOXKICHUE
MyTH, CKOPOCTH U YCKOPEHUS;

- YMETb pellaTh TEKCTOBbIE 33]Ja4l pa3HbIX THUIOB (B TOM YKCJIE HA
IPOLIEHTHI, JOJIH U YaCTH, HA IBUKEHHE, padOTy, CTOUMOCTb TOBapOB U
yCIIyT, HAJIOTH, 331241 U3 00JIACTH YIIPABICHHS IMYHBIMHA M CEMEHHBIMU
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- IPOSABNISITH MHTEPEC K Pa3IHYHBIM cdepam

podecCHoHABLHOM JIESITEIIbHOCTH, YMETh
COBEpIIaTh ~ OCO3HaHHBI  BBIOOp  Oymymiei
npodeccid W peaM30BbIBATH  COOCTBEHHBIC

PKU3HEHHBIE TJIaHbI;
- OBITh TOTOBBIM U CITOCOOHOCTH K 00pa30BaHHIO
1 caMOOOpa30BaHMIO Ha MPOTSHKEHUN BCEH JKU3HHU;
- YyMETh IPOTHO3UPOBATH HEOJATONPUSTHHIC
PKOJIOTUYECKHE TTOCIICICTBUS TPEANPUHUMACMBIX|
[IEHCTBHM, IPEAOTBPAILATh UX;

- pacuupsTh OTIBIT JIeATEITLHOCTH|
PKOJIOTUYECKON HANPaBICHHOCTH,
- GopMHUpPOBATH MHPOBO33PEHUE, COOTBETCT-

BYIOILIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIECTBEHHON  NPaKTHKH, OCHOBAaHHOTO  HA
Taore KyJbTyp, CHOCOOCTBYIOIETO OCO3HAHHIO
CBOETO MECTa B MOJIUKYJIBTYPHOM MHPE;

= 0CO3HaBaTb HCHHOCTHU Haquoﬁ JCATCIIbHOCTH,
rOTOBHOCTH OCYHICCTBJIIATH MMPOCKTHYIO u
M CCJICIOBATCIILCKYHO JACATCIIBHOCTD,

MH/IWBUYAJIbHO U B I'PYIIIIC.

(dbuHaHCaMM); COCTaBJIATh BBIPAXKEHUS, YPABHEHHUS, HEPABEHCTBA U HX
CUCTEMBI 10 YCJIOBMIO 33JauH, MCCIEN0BATh MOJIYyYEHHOE PELICHUE U
OILICHUBATH MPaBAOINOI00HOCTh PE3yJIbTATOB;

YMETh OINEpPUPOBaTh MOHATHUSAMHU: CpelHee apuPpMETHUECKOE,
MeAraHa, HauOoJblllee U HaUMEHbIIIee 3HAUYEHUS, pa3Max, AUCIIEePCHs,
CTaH/JapTHOE OTKJIOHEHHWE YHUCIOBOTO HAa0Opa; yYMECHHE W3BIICKATH,
MHTEPIPETHPOBATh MH(OPMALINIO, MPEACTABICHHYIO B TaOJMIaX, HA|
Jquarpammax, rpadrkax, OTpaskarolyr0 CBOWCTBA PeallbHBIX MPOIECCOB
U SBICHUH; MPEICTaBIATh HHGOPMAIUIO C IOMOIIBI0 TaONHIl U
JMarpaMM; HCCJIEIOBAaTh CTATHCTHYECKUE JaHHbIE, B TOM 4YHUCJE C
MPUMEHEHHEM TpaUueCcKUX METO/I0B U SJIEKTPOHHBIX CPECTB;

YMETh ONEPUPOBATH MOHITUSIMU: CIyYaHBIH OIBIT U CIy4aliHOE
COOBITHE, BEPOSTHOCTh CIIY4allHOTO COOBITHS; YMCHHE BBIYHCISATH
BEPOSATHOCTh C HCIIOJIB30BAHHEM TPaUICCKUX METOJOB; MPUMCHSITH
(GOpMYIIBI CIIOXKEHHSI U YMHOXCHHSI BEPOSTHOCTCH, KOMOWHATOPHBIC
dakTel U GOopMyJIBl TMPU PENICHWH 3a7ad; OICHUBATH BEPOSTHOCTH
peabHBIX COOBITHI; 3HAKOMCTBO CO CIIY9aiilHBIMH BETHUMHAMU; YMEHHE
MPUBOJUTh TPHUMEPHI TPOSBICHHUS 3aKOHA OOJBIIMX YHCET B
MPUPOIHBIX U OOIIECTBEHHBIX SBICHUSX;

YMETh BBIYUCIATH T€OMETPUYECKHE BEIWYHHBI (AJTUHA, YTOJ,
wionaab, O0beM, IIIOMIAh IMOBEPXHOCTH), HCIOIB3YS H3yYeHHBIC
(bOpMYITBI U METOJIBI,

YMETb BbIOMpaTh NOAXOASIINN U3YUEHHBIH METO I peIICHUs
3aJjauM, paclo3HaBaTb MaTeMaTHYecKHe (akThl MU MaTeMaTHYECKHe
MOJIEIM B TPUPOJHBIX U OOIIECTBEHHBIX SBJICHHSIX, B HCKYCCTBE;
YMEHUE NPUBOIUTH MPUMEPBl MATEMAaTUYECKUX OTKPBITHN POCCHICKOM
Y MUPOBOM MaTeMaTU4E€CKON HAyKH.
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2. CTPYKTYPA U COII@P)KAHHE
OBIIEOBPA3OBATEJBHOU JUCIHUIIJINHBI
2.1. O06beM MUCIUTUTMHBI U BUIBI y4€OHOM paOOThHI

Bup yueOHoii padoTnl Oovem 6
yacax

O0beM 00pa3oBaTe/IbHON NPOrPaAMMBbI JUCHUAIIIMHBI 295

B T.Y.

OcHoBHOe coJep:kaHue 235

B T. 4..

TEOPETUIECKOE 00yUeHHE 140

MPAKTUYECKUE 3aHITHUS 95

IIpodeccnoHAIBLHO-OPUEHTHPOBAHHOE COACPKAHME 56

(comep:xaHue NPUKJIATHOTO MOTYJIA)

B T. 4..

TEOpETUUECKOe 00yUueHue

MPAaKTHYECKUE 3aHATUSA 56

NuanBuIyaIbHBIA NPOEKT (0a/nem)

IIpomexxkyTouyHasi arrecrauus (IK3aMeH) 4
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2.2. TemaTH4YeCKHUil MJIAH U COJlePKAHNE JUCHMTTHHbI

HaumenoBanue Coaepixanue yueOHOro Mmarepuasa (0CHOBHOe U NPo¢ecCHOHATIBHO- OPUEHTHPOBAH- O0bem | @Popmupyembie
pa3/iesioB U TeEM HOe€), JIA0OPaTOPHbIE U MPAKTHYECKHE 3aHATHS, NPUKJIATHON MOAYJIb (IPH HAJTUYUN) 4YacoB | KOMIIETEHIIUU
1 2 3 4
OCHOBHOE cO/Iep:KaHue
Paznen 1. IloBTopenue 18 OK 01-07, 09,
Kypca MaTeMaTUKH [1K 1.4,
OCHOBHOM IIKOJIBI IIK 2.2, IIK
Tema 1.111enp u 3agaun Copeprkanue y4eOHOro Marepuasa 2.3,IIK 2.4,
MaTeMaTUKH MPH ba3oBbie 3HAHHS U YMEHUS 110 MATEMAaTHKE B MPOPECCUOHATLHOM U B TOBCEAHEBHON IIK 2.5, IIK
OCBOEHUU CIELMAIBHOCTHU | IESITEeIbHOCTH. 4.1
KoMOnHMpOBaHHOE 3aHSTHE 2
Tema 1.2 Copneprkanue y4eOHOro Marepuana
Yucna wu  BeuMcieHHsd. | JleicTBUS HaJ MONOXKUTENbHBIMHA U OTPUIATEIbHBIMA YHCIaMH, OOBIKHOBEHHBIMU U
Boipaxkenusiu JeCATUIHBIMH Jpo0siMu. JeficTBHS co cTeneHs IMu, HOpMYITbl COKPAIIEHHOTO YMHOKEHHSL.
npeoOpa3oBaHus Komb6unnpoBanHoe 3aHsatue 2
Tema 1.3. IIpodeccnonanbHO-0OpHEHTHPOBAHHOE CO/lep:KaHMe (Co/lep:KaHNe NMPUKJIATHOTO OK 01-07, 09,
I'eoMeTpusiHa IIIOCKOCTH | MOJYJIsT) IIK 1.4,
Bunel ninockux ¢uryp v Ux miomasis. 1K 2.2, TIK
[TpakTMKO-OPHEHTHPOBAHHBIE 331a4U B KypCe T€OMETPUHN Ha INIOCKOCTH. 2.3,IK 2.4, TIK
ITpakTHyeckoe 3aHsATHE 2 2.5, 1K 4.1
Tema 1.4 Copnepkanne yaeOHOro MaTepuaa
[TpouenTHBIE ITpocTble MPOLEHTHI, pa3Hble CIIOCOObI UX BhIYMCIECHUS. CI0KHbIE TPOIICHTHI.
BBIUMCIICHUS [TpakTHueckoe 3aHsATHE 3
Tema 1.5 ConeprxaHue yueOHOro MaTepuaia
YpaBHeHUs u | JIuneiiHble, KBaJlpaTHbIe, JPOOHO-TMHEWHbIE YpaBHEHUs U HepaBeHCTBa. CrocoObl perieHus
HEPaBEHCTBA. CUCTEM JIMHENHBIX YpaBHEHUH. CHCTEMBI TMHENHBIX HEPABEHCTB.
ITpakTHyeckoe 3aHsATHE 2
Tema 1.6 Copnepkanne ydeOHOro MaTeprana
CucremMsl ypaBHEHUN U CriocoOb! pemieHus cucTeM JMHEHHBIX ypaBHeHHH. [TonsaTus: marpuna 2x2 u 3x3, 5
HEPAaBEHCTB onpenenuTens matpunsl. Meton [Naycca. Cuctemsl HEeMMHENHHBIX ypaBHEHUN. CHCTEMBI
HEPABEHCTB.
KomMmOnHMpoOBaHHOE 3aHsTHE
Tema 1.7 Coneprxanue yueOHOro MaTepuasa
BxoaH0# KOHTpOIIL Brruncnenus u npeobpa3oBaHus. YpaBHEHUs M HEPABEHCTBA. | 'eoMeTpHst Ha MIIOCKOCTH.
KontposbHas pabora 2
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HaumeHoBaHue Conep:xanue yueOHOro Marepuasa (0CHOBHOe H PodecCHoOHAIbHO- OPHEHTHPOBAH- O0bem | @opmupyembie
pa3/iesioB U TeEM HOe€), JJa0OpaTOPHbIE U MPAKTHYECKHE 3aHATHS, NPUKJIATHON MOAYJIb (IPH HAJTUYUN) 4YacoB | KOMIIETEHIIUU
Paznen 2 Ilpsmbie u 18
IVIOCKOCTHB
NPOCTPAHCTBE
Tema 2.1. Copneprkanue y4eOHOro Marepurasa
OcHOBHbIE IOHATHS ITpenmer crepeomerpun. OCHOBHBIE TOHATHS (TOUKA, IPsIMast, IJIOCKOCTh, IPOCTPAHCTBO). 1
CTEPEOMETPUHU. OcHoBHBIE aKkCHOMBI cTepeoMeTpu. [lepecekaromuecs, napauieabHble U CKPEILIUBAKOLIUECS
Pacnonoxenue npsAMBIX U | ipsiMble. [Ipu3HaK 1 CBOMCTBO CKPEIIMBAIOLINXCS MPSAMBIX. OCHOBHBIE IPOCTPAHCTBEHHBIE
IJIOCKOCTEH burypsl.
ITpakTHYECKOE 3aHATHE 1
Tema 2.2. CopepxaHue yaueOHOro Marepuana
[TapannenbHOCTB [TapannenpHble npsiMas v miockoctb. Onpenenenue. Ipusnak. CBoiicTBa (¢ JOKa3aTENbCT- 2 OK 01-07, 09,
MPSMBIX, IIPSAMOU U BoM). [lapannensubie mnockoctu. Onpenenenue. [Ipuznak. CBoiicTBa (C 10Ka3aTEIbCTBOM). I[IK 1.4,
IUIOCKOCTH, IiockocTer | Terpasap u ero snemenTsl. [lapamienenumnes u ero 3ineMeHTs. CBOWCTBA MPOTHUBOIIOIOKHBIX K 2.2, TIK
rpaHei u nuaroHanen napamienenumnena. [locrpoenue ceuenuit. Pemenue 3amay. 2.3,1IK 2.4, TIK
IIpakTHyeckoe 3aHATHE 2 2.5, 11K 4.1
Tema2.3. Copepkanne ydeOHOro MaTepuana
[TepnieHIUKYIAPHOCTD [lepnenaukynspusie npsimele. [lapannenbHbie TpsiMble, IEPIEHAUKYISIPHBIE K TNIOCKOCTH. 2
MPSAMBIX, pSAMON 1 [Tpr3Hak nepneHIuKyIApHOCTH IPSMOM U IIIOCKOCTH. Jloka3zarenbCcTBO. [leprieHauKkynsp u
IUIOCKOCTH, IJIOCKOCTEN | HakJIoHHAas. [lepnenaukyssipHble IockocTH. [IpU3HaK neprneHaAuKyIIpHOCTH MI0CKOCTEH.
Joka3zarenbcTBO.PaccTossHUS B IPOCTPAHCTRBE.
[IpakTrueckoe 3aHsTHE. 2
Tema 2.4. Copepkanne ydeOHOro MaTepuana 3
Teopemao Tpex TeopeMa o Tpex nepneHauKkyisgpax. JJokasaTenbCTBO. YTOJI MEXKAY NPAMOU U
NEePIEeHIUKYIIpax IJIOCKOCTBIO0. YTOJI MEXKAY MIIOCKOCTSIMH.
KomOuHmpoBaHHoe 3aHATHE
Tema 2.5. IpodeccnoHaIbHO-OPMEHTHPOBAHHOE COAEPKAHME (COEPKAHUE TPUKJIIATHOTO
[TapannensHsle, MOYJIs1)
NepIeHIUKYIISpHBIE, AKcHOMBI cTepeoMeTpuu. [leprneHanKyaspHOCTh NPSMOM U TNIOCKOCTH, TAPAIIIIEIbHOCTD ABYX 3
CKpEIMBAIOIINECS MPSIMBIX, EPHIEHANKYIISIPHBIX TNIOCKOCTH, NEPIEHIUKYISIPHOCTH MIOCKOCTEN.
IpSAMBIE [TpakTHdeckoe 3aHsATHE
Tewma 2.6. CopepxaHre yaeOHOTo MaTepuana OK 01-07, 09,
Pemenne 3amau. [Ipsmsle | PacniooskeHne TpsSMBIX W IUIOCKOCTEH B  TPOCTpaHCTBE. [lepneHAMKYISAPHOCTh M 1 [IK 1.4,
u IIJIOCKOCTH B | apaJIJIeJIbHOCTh NPSMBIX U IIIOCKOCTeH. CKpelBaronfecs npsiMple. K 2.2, IIK
MPOCTPAHCTBE KontpoinbsHas pabora. 1 2.3,IIK 2.4, IIK
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HaumeHoBaHue Conep:xanue yueOHOro Marepuasa (0CHOBHOe H PodecCHoOHAIbHO- OPHEHTHPOBAH- O0bem | @opmupyembie
pa3/iesioB U TeEM HOe€), JJa0OpaTOPHbIE U MPAKTHYECKHE 3aHATHS, NPUKJIATHON MOAYJIb (IPH HAJTUYUN) 4YacoB | KOMIIETEHIIUU
2.5,1IK 4.1
Pa3nen 3. Koopaunarsi 12
U BEKTOPBI
Tema 3.1 JlekaptoBsl ko- | Coxepxanue yaeOHOT0 MaTepuaa
OpAMHATHI B IPOCTpaHCT- | JlekapToBbl KoopauHaThIBIIpocTpaHcTBe.[IpocreiimuesanaunBkoopaunaTax. Paccrosanue 2
Be. Paccrosinue mexay MEXy IByMSI TOUKaMU, KOOPAMHATHI CEPEANHBIOTPE3KA.
nByms Toukamu. Koopau- [IpakTueckoe 3aHATHE. 2
HaThl CEPEIMHBI OTPE3Ka.
Tema 3.2 CopepxaHue yaueOHOro Marepuana OK 01-07, 09,
Bekropsl B mpocTpancTse. | BekTops B mpocTpancTse. ClloKeHHE B BBIYUTAHHE BEKTOPOB. Y MHO)KEHHE BEKTOPA HA YHCIIO. 2 [IK 1.4,
Yron mexay Bekropamu. | Komminanaphsie BekTopbl. CKaIsipHOE IPOU3BEICHUE BEKTOPOB. Pa3noxxeHue BeKTopa 1o TpemM K 2.2, IIK
CkanspHoe HEKOMIUIaHApHBIM BeKTOpaM. KoopauHaTel BEKTOpa, CKAIIPHOE MPOU3BEICHHE BEKTOPOB B 2.3,IIK 2.4, IIK
IIPOM3BEJIEHNE BEKTOPOB | KOOPAMHATAX, YTOJI MEXJYy BEKTOpPaMH, YroJl MEXIy MPSIMOM U IUIOCKOCTBIO, YOIl MEXIY 2.5,1IK 4.1
IJIOCKOCTSIMHU.
ITpakTHueckoe 3aHsATHE 2
Tema 3.3 IIpodeccnonanbHO-0PHEHTHPOBAHHOE cofep KaHue (conepxanue OK 01-07, 09,
[IpakTuko- NMPHUKJIATHOTO0 MOIYJIsA) I1IK 1.4,
OpUEHTUPOBAHHBIE 3aaun | KoopanHATHAS IIIOCKOCTh. BbluKciieHne pacCTOSHUN U TUIOIIAIEN Ha MIJIOCKOCTH. MK 2.2, IIK
Ha KOOPJIMHATHOMN KonnuecTBeHHbBIE pacyeThI. 2.3,IIK 2.4, IIK
IMIOCKOCTH 2.5, 11K 4.1
[IpaKTHYECKOE 3aHSATHE 2
Tewma 3.4 Pemenue CopepxaHue yaeOHOT0o MaTepuana OK 01-07, 09,
3aga4d. Koopaunare | JlekapToBBI KOOPIMHATHI B IpOCTpaHCTBE. BekTopsl B ipocTpancTBe. Cl10KeHNE U BEIYUTAHNE [IK 1.4,
U BEKTOPBI BEKTOPOB. YMHOXEHHE BeKkTOopa Ha 4uucio. KomiutanapHele BekTopbl. CkanspHOe K 2.2, IIK
IIPOU3BEJICHNE BEKTOpPOB. Pa3nokeHHe BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BEKTOPaM. 2.3,IIK 2.4, IIK
ITpocreiimue 3anaun B koopAauHartax. KoopauHaTel BEKTOpA, pacCTOSHUE MEXKIY TOUKaMH, 2.5,1IK 4.1
KOOpJMHATBI CEPEeUHBI OTPE3Ka, CKAISIPHOE NMPOU3BEACHUE BEKTOPOB B KOOPAMHATAX, YrOJ
MEX1y BEKTOPaMH, YIOJl MEKY PSIMOM U IJIOCKOCTBIO, YTOJI MEKIY MIIOCKOCTSIMHU.
KonTtponbHas pabora. 2
Pa3znen 4. OcHOBBI 38
TPUTOHOMETPHUM. OK 01-07, 09,
TpuroHoMeTpHYECKHE 1K 1.4,
yukun IK 2.2, IIK
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HaumeHoBaHue Conep:xanue yueOHOro Marepuasa (0CHOBHOe H PodecCHoOHAIbHO- OPHEHTHPOBAH- O0bem | @opmupyembie

pa3/iesioB U TeEM HOe€), JJa0OpaTOPHbIE U MPAKTHYECKHE 3aHATHS, NPUKJIATHON MOAYJIb (IPH HAJTUYUN) 4YacoB | KOMIIETEHIIUU
Tema 4.1 CopepxaHne yaeOHOro Marepuaa 2.3,IIK 2.4, TIK
Tpuronomerpuyeckue Pannannas mepa yria. [IoBOpoT TOUKM BOKpYr Hadajla KoopauHart. OmnpeneneHue CUHyca, 2 2.5, 11K 4.1
(yHKLIMM OPOU3BOJBHOIO | KOCHHYCA, TAHI€HCA M KOTAHICHCA. 3HAKUM CHHYCA, KOCHHYCA, TAHICHCAa W KOTAHTEHCA II0
yrina, uncna. Paqnannasd u | getBeptsiM. 3aBUCHMOCTh MEXKILy CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTaHT'€HCOM OJTHOTO U
rpajgycHas Mepa yria TOTO K€ yIJa.

IIpakTHueckoe 3aHsTHE 2
Tema 4.20cHOBHBIE CopepxaHne yaeOHOro Marepuaa
TPUTOHOMETPUYECKHE Tpuronomerpuueckue ToxaecTsa. CUHYC, KOCUHYC, TAHT€HC U KOTAHT'€HC YTJIOB O U - 0. 2
TOKJIECTBA. DopMyJIbl IPUBEACHHUS.
®opMyIbl IPUBEACHUS [TpakTryeckoe 3aHSTHE. 2
Tema 4.3 CopepxaHue yueOHOro MaTrepuana
Cunyc, xocunyc, Tanrenc | Cymma u pasHocth cuHycoB. CymMma M pa3HOCTh KOCHHYCOB. CHHYC M KOCHHYC JIBOMHOTO 2
CyMMBI ¥ Pa3sHOCTH ABYX | yrma. @Dopmynbl monoBuHHOro yria. I[IpeoOpa3oBaHusi CyMMBI TPUTOHOMETPUUYECKUX
YTJIOB. (GyHKIMI B NMpPOU3BEIACHUE U IPOU3BEJIEHUS B CyMMY. BbIpakeHHE TPUTOHOMETPUUYECKUX
Cunyc " KOCUHYC | pyHKUIMH dYepe3 TaHIeHC TMOJOBUHHOTO aprymenta. I[IpeoOpazoBanus mpocTEHIIMX
JIBOMHOrO yria. @opMyssl | TPUTOHOMETPHYECKHUX BBIPAKCHUN.
IIOJIOBUHHOTO yIiia ITpakTHyeckoe 3aHATHE. 3
Tema 4.4 Copepxkanne y4eOHOro Marepuana
Oynkiuy, ux CcBoWcTBa. | O0MacTh ONpeeNeHHs U MHOXKECTBO 3HaUeHUH (yHKINH. UETHOCTh, HEUETHOCTD, 2
Crnioco0sl 3aanus | nepuoAnYHOCTh pyHKIMN. CriocoOb! 3aJaHus] PYHKITHH.
byHKIMI KomOuHmpoBaHHoe 3aHsATHE
Tema 4.5 Copepkanne y4eOHOro MaTepuana
Tpuronomerpuueckue OO6nacTh onpeneneHuss 1 MHOKECTBO 3HAUEHUH TpUroHOMeTpuuecKux GyHkiuid. YETHOCTSD, 2
(yHKLUU, UX CBOICTBA U | HEYETHOCTD, IEPHOTUIHOCTH TPUTOHOMETPHUYECKHX (yHKIMIA. CBONCTBA M rpaduku (yHKITHIT
rpaduku y=COSX,y=sinX,y=tgX,y=ctgXx.
Komb6un1poBaHHOE 3aHATHE.

Tema 4.6 Coneprkanue yueOHOro MaTepuaa
[Tpeobpa3oBanue Cixarue u pacTsKeHue rpaduxos TPUTOHOMETPUUECKUX GyHKIHIA. 2
rpa¢uKoB [TpeoOpa3oBanue rpa)ukoB TPUTOHOMETPUUECKUX (DYHKIIMHA.
TPUTOHOMETPUYECKUX [TpakTuyeckas padora
byHKIMI
Tema 4.7 IIpodeccnonabHO-OPHEHTHPOBAHHOE coaep;kaHue (conpep:xkanue
Onucanue NPHUKJIATHOT0 MOAYJISA)
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HaunmeHoBaHue Coaeprxanue yueOHOro Mareprasa (0CHOBHOe U NPo¢ecCHOHAIBHO- OPHEHTHPOBAH- O0bem | Popmupyembie
pa3/iesioB U TeEM HOe€), JJa0OpaTOPHbIE U MPAKTHYECKHE 3aHATHS, NPUKJIATHON MOAYJIb (IPH HAJTUYUN) 4YacoB | KOMIIETEHIIUU
IIPOU3BOJICTBEHHBIX M cronp30BaHNECBONCTBTPUTOHOMETPHUECKUX PYHKITUIB MPO(HECCHOHABHBIX 3a/1a4aX. 3
IPOLIECCOB € IIOMOIIBIO [TpakTrueckoe 3aHsATHE
rpaduKoB PyHKIHI
Tema 4.8 CopepxaHue yaeOHOTro MaTepualia
OOpatHble TPUTOHO- OO0parHble TpuroHomerpuyeckue GyHkuuu. Mx cBolicTBa U rpauku.
MeTpHYecKue QyHKIUU KoMOnHMpOBaHHOE 3aHATHE. 2
Tema 4.9 CopepxaHue yaeOHOro MaTrepuana
Tpuronomerpuyeckue YpaBHeHHE cOs X = a. YpaBHEHHUE Sin X = a. YpaBHEHUE tg X = a, ctg X = a. Pemenue 2
YPaBHEHHUS U HEPABEHCTBA | TPUTOHOMETPUUECKUX YPABHEHH OCHOBHBIX TUIIOB: MPOCTEUIITINE TPUTOHOMETPH-UECKHE
YpaBHEHUS, CBOJAIIMECS K KBaIPATHBIM, peIlIaeMble Pa3I0KEHUEM Ha MHOXKUTEH,
OJITHOPOJTHBIE.
[Ipocreiinye TpUroHOMETpUYECKHE HEpaBEHCTBA
[IpakTuyeckoe 3aHATHE. 6
Tema 4.10 CopepxaHue yaueOHOro MaTrepuana
CucreMbl TPUTOHOMET- CucreMbl IPOCTENIINX TPUTOHOMETPUYECKUX YPABHEHHH.
pPUYECKHUX ypaBHEHUI KomOuHupoBaHHOE 3aHsTHE. 2
Tema 4.11 Coneprkanue y4eOHOro MaTepuana 2
Pemennesanau. OCHOBB | [TpeoGpa3oBaHHe TPUTOHOMETPHUCCKHX BEIPAKEHHH. PeIleHne TPUrOHOMETPHYCCKIX
TPUTOHOMETPHH. YPaBHEHUI U HEPABEHCTB B TOM YHUCIIE C UCIIOJIb30BAHUEM CBOMCTB (hyHKIIH.
Tpuronomerputieckue KonTponsnas padora
byHKITIN 2
Pa3pnen 5. KomniiekcHbie 6
yHCiIa
Tema 5.1 Kommurekcuasie | Conepxanue yaeOHOTO MaTeprasa OK 01-07, 09
qucia ITonsiTne koMIekcHOro uncia .ConpsyKeHHbIE KOMIUIEKCHBIE YHCIIa, MOAYJb U ap-TYMEHT 4
KOMIUIeKCHOro yrcia. dopma 3anucu KOMIIEKCHOTO YHuciia (TreoMeTpudeckas,
TPUrOHOMETpHUUEcKasi, anreOpanyeckast). JleicTBUs Ha/l KOMIIEKCHBIMHU YUCIIAMH .
KoMmOuHupOoBaHHOE 3aHSTHE
Tema 5.2 [Ipumenenue Coneprkanue yueOHOro MaTepuasa
KOMIUIEKCHBIX YHCE BrimonHeHne pacyeToB € IMOMOIIBIO KOMIUIEKCHBIX uucen [Ipum epbl HCMONb30BaHMS 2
KOMIUIEKCHBIX YHCEL.
IIpakTrueckoe 3aHsITHE
Paznen 6. MHoxkecTBA. 9
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HaumeHoBaHue Conep:xanue yueOHOro Marepuasa (0CHOBHOe H PodecCHoOHAIbHO- OPHEHTHPOBAH- O0bem | @opmupyembie
pa3/iesioB U TeEM HOe€), JJa0OpaTOPHbIE U MPAKTHYECKHE 3aHATHS, NPUKJIATHON MOAYJIb (IPH HAJTUYUN) 4YacoB | KOMIIETEHIIUU
JIeMeHTBI TeOpuu
rpagos
Tema 6.1 MuoxecTtBa Coneprkanue yueOHOro MaTepuaa OK 01-07, 09,
ITousitue MmuoxectBa. [logmMuoxectBo. Onepaiuy HaJi MHOKECTBAMU IIK 1.4,
KomMmOuHupoBaHHOE 3aHATHE. 2 K 2.2, TIK
Tema 6.2 Onepanyu Han | IIpodeccMoHaILHO-OPHEHTHPOBAHHOE coJdepKaHue (Colep/KaHue MPUK/IATHOIO 2 2.3,1IK 2.4, IIK
MHOYKECTBAMHU MOTYJIs1) 2.5,1IK 4.1
Onepanuy HaJ MHOXKECTBAMU
[TpakTiueckoe 3aHsaTHe
Tewma 6.3 ['padsr CopepxaHre yaeOHOr0 Marepuasa 3
[Tonstue rpacda. CessHoii rpad, gepeso rpados. [uki rpad Ha miockocTu
IIpakTuyeckas pabora
Tema 6.4 Pemenue 3agau. | Comeprkanue yueOGHOro MaTepuana
MHoxecTBa, rpadsl U uX | Omepanuu ¢ MaHOXKecTBamu. OMHCAHUE PEATbHBIX CUTYAIUIA C TOMOIIBI0 MHOKECTB. Perenne 2
MPUMEHEHUE 3aJ1a4 ¢ TOMOIIbIO rpadoB.
KonTponbnas pabota
Pa3nen 7. [IpousBoanas 36
(pynxuumn, ee
NpUMeHeHHe
Tema 7.1 ConeprxaHue yueOHOro MaTepuaia
[TonsiTHE TPOM3BOAHOM. Ornpezenienre YMCIOBON TOCIIEIOBATEIFHOCTH U CIIOCOOKI ee 3aanusi. CBOMCTBA YUCITOBBIX
®opmynbl U IpaBUia nocienoBarenbHocTel. OnpeeneHue npezesa nociae10BaTeIbHOCTH. Brruncienue npeieinon
b depeHIIMPOBaHUS IIOCJIEI0BATEIbHOCTEN.
[Tpenen ¢pynkuuu Ha 6eckoneunoctu. [Ipenen ¢pynkuuu B Touke. [Ipupamenue aprymenra.
[Tpupamenue ¢yHkiuu. 3agaud, NPUBOAAIIME K TOHATHIO NPOU3BOAHON. OmpeneneHue
POU3BOIHON. AJITOPUTM OTBICKAHUS IPOU3BOIHOIA. OK 01-07, 09,
KomMmOnHMpoOBaHHOE 3aHSTHE 2 1K 1.4,
Tema 7.21IpousBoHbIE Coneprkanue yueOHOro MaTepuasa TIK 2.2, TIK
CYMMBI, pa3HOCTH, Dopmynsl quddepenumponanus. [Ipasuna quddepenurpoBanus. 6 2.3,JIK 2.4, IIK
TPOM3BEICHHS, YACTHOTO | KOMOMHMpPOBAaHHOE 3aHATHE 2.5,1IK 4.1
Tema 7.31IpousBogHble ConeprkaHue yueOHOro MaTepuaa
TPUTOHOMETPHUUECKUX Onpenenenne  cinokHod  ¢yHkiuu. [IpousBonHass  TPUTOHOMETPUUECKHUX (DYHKIHH. 5

¢ynkuuit. [IponsBoanas
CIIOKHOUM (YHKIIUH

[TpousBoHAs CIOXKHOU QYHKITUU.

KoMmOnHUpOBaHHOE 3aHATHE.
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HaumeHoBaHue Conep:xanue yueOHOro Marepuasa (0CHOBHOe H PodecCHoOHAIbHO- OPHEHTHPOBAH- O0bem | @opmupyembie
pa3/iesioB U TeEM HOe€), JJa0OpaTOPHbIE U MPAKTHYECKHE 3aHATHS, NPUKJIATHON MOAYJIb (IPH HAJTUYUN) 4YacoB | KOMIIETEHIIUU
Tewma 7.4I1onsiTue o CopepxaHne yaeOHOro Marepuaa
HenpepbIBHOCTH QyHKIMHU. | [Tonstre HempepsiBHOM (yHKImH. CBoiicTBa HenpepbiBHOW (yHKIHH. CBA3b MEXIy
MeTtoauHTEpBaIOB HEMPEPLIBHOCTRIO M AP PepeHIUPYEeMOCThI0 (YHKIMU B TOUYKE. AJITOPUTM pELICHUS
HEPaBEHCTB METOJIOM MHTEPBAJIOB.
KoMOuHMpoBaHHOE 3aHATHE 2
Tema 7.5 Coneprxkanue y4eOHOro MaTepuasia
I'eomeTrpuueckuii u ['eomeTpruecKuil CMBICT IPOU3BOAHON (PYHKIIUH — YTIIOBOH KOA((UIIMEHT Kaca-TEIbHOMN K 3
(bu3nuecKkuit cMbICT rpaduky GyHKIMH B TOUKE. Y paBHEHUE KacaTelIbHOW K rpaduKy QyHKIMU. AJITOPUTM
IIPOU3BOJHOU COCTABJICHHS YpaBHEHUS KacaTelbHOU K rpaduky pyakmmm y=f(x)
KomOuHupoBaHHOE 3aHsTHE.
Tema 7.6 Copep:xanue yueOHOro MaTepuana
DU3HYECKUI CMBICIT Ouznyeckuil (MEXaHMUECKU) CMBICI IPOU3BOIHON — MTHOBEHHAs! CKOPOCTHB MOMEHT
[IPOU3BOHON B BpemeHH t: v =S’ (1).
npoeCCHOHATBHBIX [IpakTuueckoe 3anarue 2
3ajjavax
Tema 7.7 Coneprxkanne y4eOHOro MaTtepuania
MonoToHHOCTh QyHKIMH. | Bo3pacranue u yObiBaHue QyHKIMH, COOTBETCTBHE BO3PACTAHUsS U YObIBaHUS (DYHKIIUU 3HAKY 4
Touku s3xcTpEeMyMa npou3BoHON. [IoHATHE MPON3BOJHON BBICIIErO MOPSAKA, COOTBETCTBUE 3HAKa BTOPOM
MIPOU3BOIHOM BBIMYKJIOCTH (BOTHYTOCTH) (DYHKIIMM Ha OTpe3ke. 3ajauu Ha MaKCUMYM U
MUHUMYM.
[ToHATHE aCUMOTOTHI, CIIOCOOBI UX ONpeeNeHHs. AITOPUTM UCCIeT0BaHUs QYHKIIMU U
IIOCTPOEHHUS ee TpaduKa ¢ HTOMOIIbIO MPON3BOAHOM. JIpoOHO- nuHelHas QyHKIuUsS
KomOuHupoBaHHoOe 3aHsTHE.
Tema 7.8 Coneprxanue yueOHOro MaTepuasa 3
Hccnenosanue pynkuuii | MccnenoBanue GyHKIME HAa MOHOTOHHOCTD M TIOCTPOSHHE TPa(UKOB.
¥ ocTpoeHue rpapukoB | KoMOMHUPOBAHHOE 3aHATHE 3
Tema 7.9 Haubonbmee u | Conepxanue yueOHOr0 MaTepuasia
HauMeHbllee  3HadeHus | HaxoxneHne HauOOJIBIIETO M HAaMMEHbBIEro 3HAaYeHHM (yHKIUH, MOCTpoeHHe IpaduKoB
byHKIIIN MHOT'OYJIEHOB C MCIIOJIb30BAaHUEM anrapaTa MaTEMaTUYECKOrO aHaIN3a.
Komb6un1poBaHHOE 3aHATHE. 2
Tema 7.10Haxoxaenue IIpodeccnonanbHO-0pHEHTHPOBAHHOECOIePKAHNe(COAePKAHNE IPUKJIATHOT0 MOYJIA)
ONTUMAJILHOTO Pe3yJbTaTa
¢ IOMOLLIBIO MIPOU3BO/IHOI Haumensbiniee u Hanbosnpiiee 3Ha4eHne QyHKIIUN
B IPAKTHYECKNX 3aaqax | |IPAKTHHYECKOE 3aHATHE 2
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Tema 7.11 CopepxaHne yaeOHOro Marepuaa

Pemenunesanau. ®opmynsl 1 npaBuia auddepenuuporanusd. Mccnenopanue GyHKINN € TOMOIIBIO

IIpousBoanas QyHKUUM, | mpou3BoaHOM. Hanbosipliee 1 HaMMEHbIIIee 3HAUYCHUS (PYHKIUH.

€€ IpUMEHEHUE Kontponbhas pabota. 2

Pasnea 8. 39

MHororpaHHuKH H TeJIa OKI'(I)II<-(1:)74’ 09,

BpalueHus 2

Tewma 8.1 Coneprxkanue ydeOHOro Marepuana 1;1; 1%1125 2H f

Bepuuiunel, peOpa, rpai | [lonsTHe MHOTOrpaHHMKA. FEro SJeMEHTH:  BEpIIMHEL, peOpa, TIpaHH. H'K’z 5 HI&

MHOT'OI'PaHHHKa Jnaronais. Ceuenuie. BbIyKiible ¥ HEBBIITYKJIbIE MHOTOTPaHHUKHU. 4'. 1’
KomMbunmnpoBanHoe 3aHsTue 2

Tema 8.2 CopepxaHue yaueOHOro Marepuana

[Ipuszma, ee [Tonsarue npusmsl. Ee ocHoBanus u 60koBbIe Tpanu. BeicoTa mpusmel. [Ipsmast u HakioHHAs

COCTABJISIFOLIME, npusma. [IpaBunbHas npusma. Ee ceuenue.

ceuyenue.lIpsamas u Komb6unmnpoBanHoe 3aHsTHE. 2

NpaBUJIbHAS TPU3MBbI

Tema 8.3 CopepxaHre y9eOHOT0 MaTrepuala

IMapannenenunen,  ky06. | [Tapamnenenunen, CBOMCTBA  NIPSIMOYTOJIBHOTO  MapajuleJenuIena, KyO.

Ceuenuexyoa, Ceuenue ky0a, mapajiesienuneaa

napasuieJenumne1a KomOuHMpoBaHHOE 3aHATHE 2

Tema 8.41Iupamua, ee ConeprkaHue yueOHOro MaTepuaia

cocrapisronue, cedenue. | [Tupamuna u ee anementsl. Ceuenne nupamuabl. [IpaBuinbHas nupamua. Y ceueHHas

[IpaBunbpHas nupaMuaa. | mUpamua.

VYceuennas nupamuaa Komb6uH1poBaHHOE 3aHATHE. 2

Tema 8.5bokoBast u Coneprkanue yueOHOro MaTepuasa

M0JIHAsl TIOBEPXHOCTh [Tnonianpe 60KOBOM M MOJTHON NOBEPXHOCTH MPU3MBI, MTUPAMUJIBIL.

MPU3MBbI, TUPAMUIbI KomOuHupoBaHHoe 3aHsTHe 2

Tewma 8.6 CopepxaHue y9eOHOro Marepuaa

CummeTtpusBkyoe, CuMMeTpHsl OTHOCUTEIBLHO TOUKH, IPSIMOH, mitockocTi. CuMMeTpHs B Ky0e,

napajuleJenunese, napajuleJienunesie, npu3Me, NupamuIe.

npusMe, Nupamue Komb6unnpoBanHoe 3aHsaTHE 2

Tema 8.7 IIpodeccnoHaIbHO-0PHEHTHPOBAHHOECOIePKAHNe(CoAePKAHNE IPUKJIATHOT0 MOAYJIA)

[Tpumepsl cummerpuii B | CUMMeETpHst B TPUPOJIE, apXUTEKTYpE, TEXHUKE, B OBITY.

npodeccun [IpakTnueckoe 3aHsATHE 6
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Tema 8.8 [IpaBuibHbBIE CopepxaHne yaeOHOro Marepuaa
MHOTOTPaHHHUKH, X [Tonsitue PaBUIBHOTO MHOTOTpaHHHKA. CaoiicTBa PaBUJIBHBIX
CBOMCTBA MHOT'OI'PAHHUKOB.

[TpakTnueckoe 3aHsaTue
Tema 8.9 Copepxanne yaeOHOro Marepuaa 2
[Hununnp, ero [wmaap u ero snemMenTsl. CedyeHue NUIMHpa (MapauieIbHOe OCHOBAHHUIO H OCH).
COCTaBIISOLIHE. PasBepTka nunuHIpa.
Ceuenne uummHpa KoMOHHHPOBAHHOE 3aHSTHE. 2
Tema 8.10 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOECO/IEP:KAHNe(ColepKAHNE IPUKJIATHOTO MOIYJIfA)
Konye, ero| Konyc u ero sanementsl. CedeHne KoHyca (mapajielbHOe OCHOBAHHUIO U MPOXOJISINEe Yyepes
COCTaBIISIFOIIHE. BEPIINHY), KOHMYECKUE ceueHus. Pa3BepTka KoHyca.
Ceuenue koHyca Kom0OuHMpoBaHHOE 3aHATHE. 3
Tema 8.11 YceueHnsiit CopepxaHue yaeOHOro Marepuana
koHyc. CeueHnue Y ceuennslil konyc. Ero obpasytomiast u Beicota. CedeHHne yceueHHOro KOHyca
YCEYEHHOI'0 KOHYCa Komb6unnpoBanHoe 3aHatue 2
Tema 8.12 CopepxaHue yaeOHOro MaTepuana
[Map u chepa, ux [Hap u chepa. Bzaumuoe pacnonoxenue chepsl u miockoctu. CeueHnue mapa, chepsl.
CeueHHs KomOuHMpoBaHHOE 3aHATHE 2
Tema 8.13 CopepxaHre ya9eOHOT0 Marepuala
ITonarue 06 o0beme Tena. | [Tousitue 00 odbeme Tena. OObeM KyOa M MPSIMOYroJibHOrO mapawienenunena. Oo0bem
OTHollIEHNE 00BEMOB | mpu3Mbl U HUIHHIpa. OTHOIIEHHE 00BEMOB TOJO0HBIX TEII.
NOJOOHBIX TeJ KomOunHnpoBaHHOE 3aHATHE. 4
Tema 8.14 CopepxaHue yaeOHOro MaTepuala
O0vembl  mmomanu | O6wembl nupamu sl U KoHyca. O0beM mapa. [Tnomanu moBepxHoCTel Ted.
MIOBEPXHOCTEH Te KomOuHMpOBaHHOE 3aHATHE 2
Tema 8.15KomOuHammm Copnepkanne ydeOHOro MaTeprana
MHOTOT'PAaHHHUKOB U TEJ KomOuHaImu reoMeTpuuecKux Tell.
BpaIICHUS [IpakTHdeckoe 3aHsTHE 1
Tema 8.16 CopepxaHre yaeOHOro MaTepuana
['eomerpuueckue Hcnonb3oBanne KOMOMHAIIMI MHOTOTPAHHUKOB U TeJl BPAIIEHUs B MPAKTHKO-
KOMOMHAIIMY Ha NPAaKTHKE | OPUEHTUPOBAHHBIX 3a/1a4ax.

IpakTHYECKOE 3aHSATHE 2

Tema 8.17Pemrenne 3aad.

Coneprkanrie yueOHOT0 MaTepuaa
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MHuororpanHuku ¥ Tena | O0beMbI U ILIOMAAN TOBEPXHOCTH MHOTOTPAHHUKOB U TE€J BPaLLCHMS.
BPAILCHI KonTponbHas pabora. 1
Pa3nen 9.11epBooGpa3nas 14
(pynx-nun, ee OK 01-07, 09
NpHUMeHeHHe
Tema 9.1 Coneprxkanue y4eOHOro MaTepuasia
[lepBooOpa3Has GyHKIMU. [3a71a4a O BOCCTAHOBJIECHUH 3aKOHA JABHKEHHS 110 U3BECTHOM cKopocTH [ToHsTHE
[IpaBuna HaXOXAEHUS mHTErpupoBaHus. O3HaKOMIIEHHE C TIOHSATHEM MHTETpaia ¥ MepBooOpa3HON s PYHKIIUU
1epBOOOPaA3HBIX y=f(x). Pemenue 3ana4 Ha cBA3b EpBOOOPA3HON U €€ IPOU3BOIHOM, BBIUYUCICHUE
nepBooOpazHoi ans faHHoi GyHkumuu. Tabmuma Gpopmysn 1ist HAXOXKIEHUS TEPBOOOPA3HBIX.
M3ydyeHue nmpaBuiia BEIYMCIEHUSI IEPBOOOPA3HON
Kom0OuH1poBaHHOE 3aHATHE. 4
Tema 9.2 CopepxaHue yueOHOro MaTepuala
[Inomans 3anauy, NPUBOASILKE K IOHSTHUIO ONPEAEIEHHOrO0 MHTErpaja — O BBIUMCICHUM IUIOIIAIU
KPUBOJMHEHHOMN KPUBOJIMHEHHON Tpamnenuu, o nepeMenieHuu Touyku. [loHdaTthe onpenenéHHOro MHTErpaia.
Tpaneuuu. Popmyna ['eomerpuyeckuii 1 GU3MYECKUN CMBICT ompeaesieHHoro uHrerpaita. ®opmyna Herotona—
Hrrotona Jleitbnuia JleitOHuma.
Komb6uHMpoBaHHOE 3aHATHE 2
Tema 9.3Heonpenenen- ConeprkaHue yueOHOro MaTepuaia
HBII U ONIPEACIICHHBIN IloHsiTHE HEONPEIETIEHHOT O UHTErpaa.
WHTErpaJibl Kom0OuHMpoBaHHOE 3aHATHE. 2
Tema 9.41TonsTue 06 ConeprxaHue yueOHOro MaTepuaia
OIIpeIeIEHHOM MHTErpaie | ['eomeTpuyeckuil CMbICI ONPEIEICHHOI0 HHTErpaa.
KaK TUIOIIATU KoMOuHMpOBaHHOE 3aHATHE. 2
KPUBOJIMHEHHOM Tpanenuu
Tema 9.5 IIpodeccnonanbHO-0PHEHTHPOBAHHOE COEepPKaHMe (CoaepKaHue TPUKJIATHOTO OK 01-07, 09,
OnpeneneHHbIi MO/1YJIfA)
HWHTErpaj B )XU3HU ["'eomeTpuyeckuii cMpica onpeneneHHoro naterpana. ®opmyna Herotona -Jleitoaua.
Pemenue 3a1a4 Ha MpUMEHEHNUE UHTETpaJIa JJis BBIYUCICHUS PU3NYECKUX BETUYUH U
TJI0IIAe 1
[IpakTHYECKOE 3aHATHE 2
Tema 9.6 Coneprxanue yueOHOro MaTepuasa
Pemenue 3anau. ITepBooOpa3nas gpynkuuu. [IpaBuna HaxoxaeHUs nepBooOpasHbIX. Ee npumMenenue.
[TepBooOpasnas KonTponbHas padoTa. 2
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byHkUH, ee
pPUMEHEHHE
Paspgean 10. 12
CreneHu ¥ KOPHH.
Crenennasi pynkuus
Tema 10.1 Copneprkanue y4eOHOro Marepuasa OK 01-07,
Crenennas QpyHkuus, ee | TloHaTHe KOPHS N-0if CTENEHH U3 JeHcTBUTENbHOrO uncna. OyHkmun y = "X 09,
CBOJICTBA ux cBoiicTBa U rpadguku. CBoICTBa KOPHS N-0i1 CTENEHHU. IIK 1.4,
KomMbunmnpoBanHoe 3aHsTue 2 1;[13( 1%112{’ 2H f
Tema 10.2 Coneprkanuie yueOHOTo MaTepualia K 2. s, K
[IpeobpazoBanue [IpeobpazoBanme nppanvoHaIbHBIX BHIPAKCHHIN 41
BEIPXEHHUH ¢ KOPHAMU n- | KoMOMHUpOBaHHOE 3aHSTHE. 2
01 CTeIeHU
Tema 10.3 CopepxaHue yaueOHOro Marepuana
CBoiicTBa CTENIEHU C [TonsaTtue crenenu ¢ a0OBIM pallMOHATIBLHBIM MoKa3areneM. CteneHHble QYHKINT, UX
parroHaIbHBIM U CBOICTBa U rpaduKu.
NeNCTBU-TEIbHBIM KoMmOuHMpoBaHHOE 3aHATHE. 2
MOKa3aTeNSIMU
Tema 10.4 Copepkanne ydeOHOro MaTepuana
Pemenne PaBHOCWIBHOCTB HPPALIMOHAIIBHBIX YPABHEHUN U HEPABEHCTB. METO/BI UX pEeLICHUS.
UPpaAIMOHATIBHBIX Perenne nppalinoHanbHBIX ypaBHEHUI 1 HEPABEHCTB
YPaBHEHHUI U HEPAaBEHCTB | KoMOMHMpOBaHHOE 3aHSITHE 4
Tema 10.5 ConeprkaHue yueOHOro MaTepuaia
CreneHu 1 KOpHH. Omnpenenenue creneHHoN (GyHKIUU. Vcronb3oBaHue ee CBOWCTB MPH PEIICHUN YPaBHEHUHN U
CrenenHas GyHKIUSA HEPABEHCTB.
KonrponbHas pabora. 2
Paszgen 11. 15
Iloka3aTenbHas OK 01-07, 09
byHKuus
Tema 11.1 Coneprxkanne y4eOHOro MaTepuana
IlokazarenbHas CreneHp ¢ NMPOM3BOJIBHBIM JACUCTBUTENBHBIM MOKa3areneM. OnpeleneHue MoKa3aTelbHOU
(hyHKIIMSI, €€ CBOMCTBA (dbyHKIIMK, ee CBOMCTBAa M Tpaduk. 3HAKOMCTBO C NMPUMEHEHHEM TOKa3aTelbHON (DYyHKITHH.
Perienue nokazaTesbHbIX YpaBHEHUH (DYHKIIMOHAIBHO-TPAQUIECKUM METO/IOM.
KomOuHMpOBaHHOE 3aHATHE 2
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Tema 11.2 Copep:xanne yaeOHOro MaTepuana
Pemenue PenreHne noka3zaTreabHbIX YPaBHEHU METOJIOM YPAaBHUBAHMS ITOKA3aTeNIed, METOJIOM BBEICHUS
[10Ka3aTEJIbHBIX HOBOM IepeMeHHOH, (PYHKIMOHAIBHO-TpaUIeCKUM MeToA0M. PerieHue mMmoka3aTeabHBIX
YPaBHEHUU U HEPABEHCTB.
HEPABEHCTB [IpakTiueckoe 3aHATHE 8
Tema 11.3Cucremsl Coneprxkanue y4eOHOro MaTepuasia
[OKa3aTeIbHbIX YPAaBHEHUH [PerieHre CUCTEM NOKa3aTelbHbIX YPaBHEHUH.
KomOuHMpOBaHHOE 3aHSATHE. 3
Tema 11.4 Copep:xanue yueOHOro MaTepuana
Pemennesanau. Pemienne mnoka3aTrenbHBIX YpPAaBHEHHMM METOJOM YPaBHHUBAHMUS II0KA3aTENe M METOAOM
IToka3arenpHas GyHKUUS | BBEJCHUS HOBOM MEPEMEHHOM. Pelienne mokasarebHbIX HEPaBEHCTB.
KonTponpsHas padora 2
Pa3nen 12.Jlorapudgmsi. 23 OK 01-07, 09
Jlorapupmmuueckast
GyHKIun
Tema 12.1 Copepkanne y4eOHOro MaTepuana
Jlorapudm umcna. Jlorapudm uncna. JlecATHYHBIN U HATYpaJIbHBIA JOrapu(Mmbl, YUCIIO €.
JecaTHYHbBIA U KomOuHMpOBaHHOE 3aHSTHE 3
HaTypaJbHbII
Jorapu@msl, YUCIIO €
Tema 12.2 Cogepxanue yaueOHOTO MaTepHuaa
CaoiicTsa sorapudmos. CaoiicTBa siorapudmon. Onepaius JiorapuGmMupoBaHusl.
Omneparust KombOununpoBanHoe 3aHsTHe 4
Jorapu(hMUPOBAHUS
Tema 12.3 CopepxaHre yaeOHOTro MaTepuana
Jlorapudmmueckas Jlorapudmmueckas QyHKIUS U ee CBONCTBA
¢byHKIUS, ee CBOHCTBA KomOuHupoBaHHoe 3aHsTHE. 2
Tema 12.4 Coneprkanne y4eOHOro MaTepuana
Pewenne [Tonsitue norapupmuyeckoro ypaBHeHus. Ormepanusi MOTEHUUpPOBaHMS. TpuU OCHOBHBIX
JorapupMUUEcKux METO/a peleHHus Jorapu(MUUECKUX YpaBHEHHH: (QYHKIMOHAIbHO-TpaUUECKHil, METOA
YpaBHEHUU U MOTEHITMPOBAHMS, METOJT BBEICHHsI HOBOM nepeMeHHOou. Jlorapudmudeckne HepaBeHCTBA.
HEPaBEHCTB KoMOuHMpoBanHoe 3aHsTHE 6
Tema 12.5 Copneprkanne y4eOHOro MaTeprasa
Cucremsl AJNTOPUTM pelIeHHUs CUCTEMBI YpaBHEHUN. PaBHOCHIIBHOCTB JIOrapu()MUYECKUX YpaBHEHHH U
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JOTapuPMHUECKUX HEPABEHCTB.
yYPaBHEHUN Komb6unnpoBanHoe 3aHsTHe. 2
Tema 12.6 IIpodeccnonanbHO-OPHMEHTHPOBAHHOE COEPKaHHe (CoAepKaHue NPUKJIATHOIO
Jlorapudmsl B mpupose U | MOIYJIsA)
TEXHUKE [Tpumenenue norapudma. Jlorapupmuueckas cnupais B npuposae. Ee maremaTnueckue
CBOMCTBA.
ITpakTHueckoe 3aHsATHE 4
Tema 12.7Pemenue 3anau. | Conepxanue yueOHOro Marepuasia
Jlorapudwmsl. Jlorapudmu-| Jlorapudmuueckas GpyHkuus. Penienre npocrednmx jorapuGMHIECKUX YpaBHEHHUH.
yeckas QyHKIHS KonTponbHas pabota. 2
Pa3zpnen 13. DiieMeHThI 23
KOMOUHATOPHKH,
CTATHCTHKHU H TEOPHHU
BEPOATHOCTEN
Tema 13.1 CopepxaHue yaueOHOro MaTrepuana OK 01-07, 09,
OCHOBHBIE TIOHSATHUSI [lepecTaHOBKH, pa3MEIEHHUS, COYETAHMSL. 1K 1.4,
KOMOMHATOPUKHU KomOuHupoBaHHOE 3aHsTHE. 4 1K 2.2, IIK
Tema 13.2 CoGrITHE, ConeprkaHue yueOHOro MaTepuaia 231K 2.4,
BEPOSATHOCTH COOBITHSI. CoBMecTHbIE M HECOBMECTHBIE COOBITHS. TeopeMbl O BEPOSTHOCTH CYMMBI COOBITHH. LK 2.5, IIK
Crnoxenne 1 yMHOXXCHHE | YCIIOBHAsi BEpOSTHOCTh. 3aBHCHUMbBIC M HE3aBUCHMBIE COOBITHA. TeopeMbl O BEpOSTHOCTH 4.1
BEpPOSITHOCTEN IIPOU3BENIEHUS] COOBITUH.
KombOuanpoBaHHOE 3aHATHE 3
Tema 13.3 IIpodeccrnonaIbHO-OpHEHTHPOBAHHOE coaepxaHue (conep:xkanue
BepositHOCTB B NPHUKJIATHOTO0 MOAYJISA)
PO eCCHOHATBHBIX OTHOcuTeNbHAsT YacToTa COOBITHS, CBOWCTBO €€ yCTOWYMBOCTH. CTaTHCTHYECKOE
3a1a4ax ornpeieneHue BepoaTHOCTH. OLieHKa BEPOSITHOCTU COOBITHSL.
ITpakTHYECKOE 3aHSITHE 4
Tema 13.4 Coneprxanue yueOHOro MaTepuasa
Juckpernas  ciaydaiHas | Bugsl ciyuaitapix BenmumH. OmpeneneHue TUCKPETHOW CIy4ailHOM BEMTUYMHBI. 3aKOH
BCJIMYMHA,  33aKOH €€ | pacHpeneacHys JUCKPETHOU CIIy4aliHOM BeNM4YUHBL. Ee 4nCIIOBbIE XapaKTEpUCTHKHU.
pacnupeacICHAA KoMmOuHmpoBaHHOE 3aHATHE. 3
Tema 13.5 Copneprkanne y4eOHOro MaTepraa
3anaun Bapuanuonssiii paa. [lonuron yactot u ructorpaMma. CTaTUCTUUECKHE XapaKTEPUCTUKN
MaTeMaTHYECKOM psina HaOJI0TaeMBIX TAHHBIX.
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HaumeHoBaHue Conep:xanue yueOHOro Marepuasa (0CHOBHOe H PodecCHoOHAIbHO- OPHEHTHPOBAH- O0bem | @opmupyembie
pa3/iesioB U TeEM HOe€), JJa0OpaTOPHbIE U MPAKTHYECKHE 3aHATHS, NPUKJIATHON MOAYJIb (IPH HAJTUYUN) 4YacoB | KOMIIETEHIIUU
CTaTHUCTUKH KoMOuHnpoBaHnHoe 3aHsTHE 3
Tema 13.6 IIpodeccnonaIbHO-OPHEHTUPOBAHHOE coaepkaHue (copep:xkanue
CocraBnenue Tabnui u NPHUKJIATHOTO0 MOIYJISA)
JarpaMM Ha IPaKTHKe [lepBuunas o0paOoTka CTaTHUCTUYECKUX JaHHbIX. ['paduueckoe HX MNpeacTaBiIEHUE.
HaxoaeHue cpelHuX XapaKTepUCTHK, HAOJII0JaeMbIX TAHHBIX.
[TpakTuyeckoe 3aHsTHE 4
Tema 13.7Penienue Copepxanne yaeOHOro Marepuaa
3a1a4. DJIEeMEeHThI OnemeHThl KOMOMHATOpUKU. CoObITHE, BEPOATHOCTH COObITHS. Cl0XKEeHNE M YMHOXKEHUE
KOMOMHATOPHKH, BEPOSITHOCTEH.
CTaTUCTHKHU U TEOPUU KonTponpsHas pabora. 2
BEPOSATHOCTEN
Pa3nen 14. YpaBHuenust 28 OK 01-07, 09,
U HEPABEHCTBA I1IK 1.4,
Tema 14.1 CopepxaHue yueOHOro Marepuaia [IK 2.2, TIK
PaBHOCHIIBHOCTD PaBHOCWIIBHOCTh ~ ypaBHeHHiT u HepaBeHCTB. Ompenenenus. OCHOBHBIC —TEOPEMBI 2.3,J1IK 2.4,
YPaBHEHMWHMHEPABEHCTB. | paBHOCWJIBHBIX II€pEXoJlaX B YypPaBHEHUSAX M HepaBeHcTBax. OOIIMEe METOIbI peIIeHUs IIK 2.5, IIK
OO1ue MEeTOIBI PEIIEHNs | ypaBHEHUIl: MEepexo OT paBeHCTBAa (YHKIMH K PaBEHCTBY apryMEHTOB Ui MOHOTOHHBIX 4.1
GyHKIMI, METoa pa3joXKeHHs] Ha MHOXXKHMTEIH, METOJ BBEIEHUS HOBOW MEpPEeMEHHO,
(GyHKIMOHATIBHO-TpapUUECKH METOS.
KoMOunmnpoBanHoe 3aHsTHE. 4
Tema 14.2 ConeprkaHue yueOHOro MaTepuaia
I'paduueckuit MeTo | O0ume MeToapl pelIeHHsT HEPaBEHCTB: IEpPeXo] OT CpaBHEHUs 3HaueHUuM (QyHKIUN K
peleHus YPaBHEHMH, | CDAaBHEHUIO 3HAYEHUH apryMeHTOB [UIi MOHOTOHHBIX (DYHKIMI, METOJ HWHTEpBAJIOB,
HEPaBEHCTB ¢dbyHKIMOHaIbHO-Tpaduueckuit Meton. ['paduueckuil MeTon pelIeHUus ypaBHEHUH W
HEPABEHCTB.
KoMmOnHMpOBaHHOE 3aHSTHE 4
Tema 14.3 Coneprkanue yueOHOro MaTepuaa
VYpasnenus Omnpenenenne moxyns. PackpsiTue mMonyins no ompezaeneHuto. IIpocreiimne ypaBHEHHs U
HEpaBeHCTBa ¢ MojayJsieM. [IpiMeHeHne paBHOCHIIBHBIX MEPEXO0B B OMPEENIEHHBIX THIAX
Y HEpaBEHCTBA C YPaBHEHUH U HEPABEHCTB C MOJYJIEM.
MOJlyJIEM Komb6uH1poBaHHOE 3aHsTHE. 4
Tema 14.4 Coneprxanue yueOHOro MaTepuasa
VYpaBHEHUAMHEPABEHCTBAC | 3HAKOMCTBO ¢ mapameTpoM. [Ipocreiimme ypaBHEHUS ¥ HEPABEHCTBA C MTAPAMETPOM.
napameTpamu KomOuHupoBaHHoe 3aHsTre 6
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HaumeHoBaHue Conep:xanue yueOHOro Marepuasa (0CHOBHOe H PodecCHoOHAIbHO- OPHEHTHPOBAH- O0bem | @opmupyembie
pa3/iesioB U TeEM HOe€), JJa0OpaTOPHbIE U MPAKTHYECKHE 3aHATHS, NPUKJIATHON MOAYJIb (IPH HAJTUYUN) 4YacoB | KOMIIETEHIIUU
Tema 14.5 IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE coaepxaHue (conep:xanue
CocraBiieHUEH pelieHUue | MPUKJIATHOT0 MOAYJIsl)
npodecCuOHATBHBIX Pemienne TeKCTOBBIX 3a/1a4 TPOPECCHOHATBHOTO COACPIKAHUSL.
3a/1a4 CIIOMOLBIO [TpakTiueckue 3aHATH 8
ypaBHEHUH
Tema 14.6 CopepxaHue yaueOHOro Marepuana
Pewenne 3aj1a4. | O01muMe MeToIbl PeIICHUs] ypaBHEHUH. Y paBHEHUS! U HEPABEHCTBA C MOJYJIEM U C
VYpaBHeHus napamMeTpamH.
[IpakTHyecKoe 3aHsATHE 2
1 HEPaBEHCTBA
IIpomexyTouHas arrecTauus (IK3aMeH) 4
Bcero: \ 295
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3. YCJIOBHUA PEAJTU3ALIIAN ITPOI'PAMMBI
OBIHIEOBPA3OBATEJIbBHOU JUCIIUIIJIMHbI

3.1. Jlns peanuzauu IporpaMMbl JUCITUTUTHHBI TPETYCMOTPEHBI CIICTYIOTHE
CHEIUATBHBIC TTOMEIICHHS:

Peanuzammst mporpaMMbl JUCIUIUIMHBI TPeOyeT HATMYIUs y4eOHOTO KaOuHeTa
MaTEeMAaTHUKH.

O6opynoBanue yueOHOro KaOUHeTa:

- TIOCaJI0OYHBIC MECTA 110 KOJIMYECTBY O0yUaIOIINXCS;

- pabouee MEeCTO TPeToIaBaTels;

- KOMIUICKT y4eOHO-HaTJISTHBIX TTOCOOUH;

- KOMIUICKT 3JICKTPOHHBIX BHICOMATEPHAIIOB;

- 3aJlaHuA JJIs1 KOHTPOJIBHBIX PalboT;

- mpoecCUOHabHO OPUEHTUPOBAHHBIC 3a/IaHUS,

- MaTepuaibl IK3aMEeHa.

TexHuueckue cpeacTBa 00ydeHUS:

- IEPCOHAIILHBIN KOMIIBIOTEP C JIMIICH3NOHHBIM IMPOTPAMMHBIM 00€CIICUEeHUEM;
- TIPOEKTOP C DKPAHOM.

3.2. UndopmanmnonHoe obecneyenune 00yueHust
Ilepeyens pexkomMeHayeMbIX  Y4eOHbIX wu3xaHuii, HWMHTepHer-pecypcos,
JTOTOJTHUTEJIbHOM JIUTEPATYPbI

3.2.1. OcHoOBHBIE MEeYATHbIC U3TAHUA

1. Marematuka: yueOnuk/ bammakos M.U.- 2-e u3n., crep. - M: KHOPVYC, 2019.
(Cpennee npodeccroHalIbHOE 0Opa30BaHUE)

2. Marematuka: anreOpa W HadaJa MaTeMAaTUYECKOTO aHajin3a, TE€OMETPHS.
Anrebpa u Hayana MateMatudeckoro aHanusa. 10-11 kmacc. Anumos 11.A., Konsirun
FO.M., TkaueBa M.B. u apyrue. - M: IIpocsemenue, 2022.

3. Maremaruka: anrebpa W Hadajla MaTEMaTHYECKOTO aHaIHW3a, TeOMETpHs.
I'eomerpus. 10-11 knacc. Aranacsan JI.C., bByryzo B.®., Kagomues C.b. u npyrue. -
M: Tlpocsemienue, 2022.

4. Maremaruka: anreOpa W Hayalla MaTeMaTU4YeCKOro aHaliu3a, TeOMETPHS.
Anrebpa W Hauaja maTeMaTthueckoro aHaims3a (B 2 yvactsax). 10 kmacc. Yacte 1:
Mopaxosuu A.I'., Cemenos I1.B.; Hacts 2: Mopakosny A.I'. u apyrue; noa penakuuen
Mopakosuua A.I'. - M: Muemo3una, 2021.

5. Maremaruka: anrebpa W Hayajla MaTEMaTUYECKOIO aHajiu3a, TeoMEeTpHs.
Anrebpa ¥ Havajla MaTeMaThueckoro aHaimmza (B 2 yactsx). llkmacc. Yactes 1:
Mopakosuu A.I'., Cemenos I1.B.; Yacts 2: Mopakosud A.I'. u apyrue; noja peaakuyen
Mopakosuua A.I'. - M: Muemo3uHa, 2021.

6. Marematuka: anrebpa M Hadajga MaTEeMaTHYECKOTO aHaM3a, TEOMETPHUS.
Anrebpa u Hauana matematudeckoro ananusa. 10 kmacc. Hukonsckuit C.M., [ToTamnos
M. K., PemetnukoB H.H. u apyrue. - M: [Ipocsemenue, 2021.

7. Marematuka: anrebpa W Hadaja MaTEMaTHYECKOTO aHaiW3a, TeOMEeTpHs.
AnrebOpa u Hauaja maTematudeckoro ananusa. 11 kmacc. Hukonsckuit C.M., [loTamnos
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M.K., PemietnukoB H.H. u apyrue. - M: [Ipocsemienne, 2021.

8. Maremaruka: anrebpa W Hadajla MaTEMaTHYECKOTO aHaiu3a, TeOMETpPHs.
I'eometpus.10-11 xmacc. IloropemoB A.B. Maremaruka: anreOpa u Hauana
MaTeMaTH4ecKoro ananusa, reometpus. ['eomerpus.10-11 kmacc. [loropenos A.B. - M:
[Ipocsemenne, 2019.

9. Maremartuka: anrebpa M Hayajla MaTeMaTUYECKOTO aHalIu3a, T'€OMETpPHs.
I'eomerpusa. 10 xmacc. AnekcannpoB A.Jl., Bepuep A.JL, Peoxkuk B.U. - M:
[Ipocsemenue, 2021.

10. Marematuka: anrebpa W Hayajga MaTEMaTUYECKOro aHallu3a,
reometpus. ['eomerpus. 11 kimacc. Anekcanapos A.Jl., Bepuep A.JIL., Peokuk B.1. - M:
IIpoceemienue, 2021.

3.2.2. DJeKTpOHHbIE U3TaHUS

1. Becepoccuiickue natepHet-omumnuasl. - URL: https://online-olympiad.ru/ (nata
obOpamenus: 12.07.2022). - TekcT: 31€KTPOHHBIN.

2. Epgmnas xomnexkmus 1m@poBBIX 0oOpasoBaTtenbHBIX pecypcoB. - URL:
http://school-collection.edu.ru / (nata ooparmenus: 08.07.2022). - TeKCT: 37€KTPOHHBIH.

3. Hndopmamnmonnas cuctema «EanHOEe OKHO JOCTyma K 00pa3oBaTeIbHBIM
pecypcam». - URL: http://window.edu.ru / (mara o6pamienus: 02.07.2022). - Tekcr:
DIIEKTPOHHBIM.

4. Hayunas snextponHas OuoOimoreka (HOB). - URL: http://www.elibrary.ru
(mata oopamenusi: 12.07.2022). - Tekct: 371€KTPOHHBIH.

5. Otxkperteii koymiemx. Martematuka. - URL: https://mathematics.ru/ (mata
obOpamenus: 08.06.2022). - TekcT: 31€KTPOHHBIN.

6. IloBropum Mmartemaruky. - URL: http://www.mathteachers.narod.ru / (marta
obOpamenusi: 12.07.2022). - TekcT: 31€KTPOHHBIN.

7. CropaBo4HUK o MaTEMATUKE TU1sL IIKOJIBHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mara oOpamenus: 12.07.2022). -
TeKCT: DIEeKTPOHHBIM.

8. Cpennsas marematnyeckas uHTepHeT mikona. - URL: http://www.bymath.net/
(mata oopamenus: 12.07.2022). - TekcT: 371€KTPOHHBIN.

9. ®denepanbHbIii nopran  «Poccuiickoe oOpa3oBaHUE. -  URL:
http://www.edu.ru/ (nara oopamienus: 02.07.2022). - TekcT: 3JIeKTPOHHBIH.

denepanbHbIi IEHTP HHGOPMAIIMOHHO-00pa3oBaTeNbHbIX pecypcoB. - URL:
http://fcior.edu.ru/ (nara obpamienus: 01.07.2022). - TekcT: 3IEKTPOHHBIH.
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4. KOHTPO.Ib U OIIEHKA PE3YJbTATOB OCBOEHUS OBIIIEOBPA3OBATEJIbHOM JUCIUITIJINHBI

Koutposibs U onmeHka pe3ylbTaTOB OCBOCHHS 00IIe00pa30BaTEIbHOM TUCHUIUIMHBI PACKPBIBAIOTCA YEpe3 AUCIMILIMHAPHBIC
pe3yNbTaThl, HalpaBJeHHbIE HA (popMupoBaHUe O0IUX U MPOGECCUOHATBHBIX KOMIIETCHIIMM MO pa3jiesiaM U TeMaM COJEp>KaHUs
y4eOHOTO MaTepHaia.

Ob6masi/mpogeccuoHanbHas
KOMIIeTeHIUs

Pa3zgen/Tema

THun oeHOYHBIX
MeponpusTus

OK 1Bs1Oupats criocoosl
pelIeHus 3a1a9
npoeCCUOHATLHON
JESATEIILHOCTH IPUMCHHUTEIHHO
K Pa3JINYHBIM KOHTEKCTaM

P1,Temal.1,1.2, 1.3 T-0/c3 1.4,15,1.6

P2, Temsr 2.1,2.2,2.3,2.4,2.51I-0/c, 2.6

P4, Tems14.1,4.2,4.3,4.4,4.5,4.6,4.7 11-o/c, 4.8,4.9,4.10, 4.11
PS5, Temnr 5.1,5.2,5.3,54,5.5,5.6,5.7,5.8,5.9, 5.10IT-o/c, 5.11
P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-0/c, 6.8, 6.9,

6.10 IT-o/c, 6.11, 6.12, 6.13, 6.14, 6.15, 6.16, 6.17

P7,Temn 7.1,7.2,7.3,7.4,7.5II-o/c, 7.6

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5

P9, Temr1 9.1,9.2,9.3,9.4

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6 IT-o/c, 10.7

P11, Temsr 11.1,11.2, 11.3 IT-o/c, 11.4,11.5, 11.6 IT-o/c, 11.7
P12, Temsr 12.1,12.2, 12.3, 12.4, 12.5 [T-o/c, 12.6

TectupoBanue

YcTHBII onpoc
MaremaTuyecKui JUKTaHT
NunnBunyansHas
caMmocTosITeNbHas paboTa
[IpencraBnenue pe3yapTaToB
MPAKTUYECKHUX paboT
3ammTa MHAUBUAYaTbHBIX
MIPOEKTOB

KonTponbhas padora

OK 02. Hcnonws3oBath cpeacTBa
IOMCKa, aHAJIN3a U
UHTEpIpeTanuu nHHOpMaluy u
WH(POPMAITMOHHBIE TEXHOJIOTHHI
JIUIA BBIITOJHEHHS 3a1a4
npo¢eCCuOHATBHON
JIeSITeIbHOCTH

P1,Temal.1,1.2,1.31I-0/c,1.4,1.5,1.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4

P4, Temnr 4.1,4.2,4.3,4.4,4.5,4.6,4.7I1-o0/c, 4.8,4.9,4.10, 4.11
PS5, Temsr 5.1,5.2,5.3,5.4,5.5,5.6,5.7,5.8,5.9, 5.10 [T-o/c, 5.11
P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11,
6.12, 6.13, 6.14, 6.15, 6.16, 6.17

P7,Temn 7.1, 7.2,7.3,7.4,7.5I1-o0/c, 7.6

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5

P9 Temrr 9.1,9.2,9.3,94

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6 IT-o/c, 10.7

P11, Temsr 11.1, 11.2, 11.3 IT-0/c, 11.4, 11.5, 11.6 IT-o/c, 11.7
P12, Temsr 12.1,12.2, 12.3, 12.4, 12.5 IT-o/c, 12.6

TectupoBanue

YcTHBII onpoc
MaremaTuyecKui JUKTaHT
NunnBunyansHas
caMmocTosiTeNbHas paboTa
[IpencraBnenue pe3yapTaToB
MPAaKTUYECKUX paboT
3amuTa UHAUBUTYaJTbHBIX
IIPOEKTOB

KonTponbhas pabota
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OK 03 IlmanupoBats u
peaTn30BHIBAT

COOCTBEHHOE

MpoeCCHOHATBHOE U JIUYHOCTHOE
pa3BUTHE, TPEAPUHUMATEIBCKYIO
NesTeIbHOCTh B IPO(ECCHOHATBHOM
cdepe, UCIIOIH30BATH 3HAHHS 1O
MPaBOBOW M (PMHAHCOBOM
IPaMOTHOCTH B Pa3JIUYHBIX
YKIU3HEHHBIX CUTYaIUsIX

P1,Tema1.1,1.2,1.3I1-0/c,1.4,1.5,1.6

P2, Temnr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6

P 3, Temnr 3.1, 3.2, 3.3 I1-0/c, 3.4

P4, Temn14.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c, 4.8,4.9,4.10,
4.11

PS5, Temnr 5.1,5.2,5.3,5.4,5.5,5.6,5.7,5.8, 5.9, 5.10I1-o/c,
5.11

P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-o/c, 6.8, 6.9,6.10 I1-
o/c, 6.11,6.12, 6.13, 6.14, 6.15, 6.16, 6.17

P7,Tems 7.1,7.2,7.3,7.4,7.5II-0/c, 7.6

P &, Temsr 8.1, 8.2, 8.3,8.4, 85

P9, Tems 9.1,9.2,9.3,9.4

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6 IT-o/c, 10.7

P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4,11.5, 11.6 IT-o/c, 11.7
P12, Temsr 12.1,12.2,12.3,12.4, 12.5 I1-0o/c, 12.6

TectupoBanue

VYerHbll onpoc

MareMaTH4ecKuil JUKTAHT
NunuBunyanbHas
CcaMOCTOsITeNIbHAs paboTa
[IpencraBnenue pe3yapTaToB
MPaKTUYECKUX padoT

3ammuTa UHAUBUAYATbHBIXIIPOEKTOB
KontponbHas padota

OK 04 DddexTrnBHO
B3aMMO/IEHCTBOBATh U
paboTaTh B KOJUIEKTHBE U
KOMaH/1e

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

P2, Temn 2.1, 2.2,2.3,2.4,2.51I-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 IT-o0/c, 3.4

P4, Temn14.1,4.2,4.3,4.4,4.5,4.6, 4.7 I1-o/c, 4.8, 4.9,4.10,
4.11

P 5, Temsr 5.1,5.2,5.3,54,5.5,5.6,5.7,5.8,5.9, 5.10 IT-o/c,
5.11

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-0/c, 6.8, 6.9,

6.10 IT-o/c, 6.11, 6.12, 6.13, 6.14, 6.15, 6.16, 6.17

P7,Temn1 7.1,7.2,7.3,7.4,7.5II-0/c, 7.6

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5

P9 Tems1 9.1,9.2,9.3,94

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6 IT-o/c, 10.7
P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4, 11.5, 11.6 IT-o/c, 11.7
P12, Temsr 12.1,12.2,12.3, 12.4, 12.5 IT-o/c, 12.6

TectupoBanue

YeTHBIN onpoc

MaremaTndecKkuii TUKTAHT
NuauBuayanbHascaMoCTOATEIbHAs paboTa
[IpencraBnenue pe3yabTaToB
MPAKTUYECKHUX paboT

3amuTa UHAUBUIYATbHBIX IPOCKTOB
KonTponbhas pabota
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OK 05 OcyiecTBisiTh YCTHYIO U
[MCbMEHHYI0O KOMMYHHUKAIMIO Ha
roCy/1apCTBEHHOM SI3bIKE
Pocculickoit denepanuu ¢ y4eTom
0COOEHHOCTEH COIMANBHOTO U
KYJIbTYPHOI'O KOHTEKCTa

P1,Temal.1,1.2,1.31I-0/c,1.4,1.5,1.6

P4, Temnr 4.1,4.2,4.3,4.4,4.5,4.6,4.7I1-0o/c,4.8,4.9,4.10,4.11
P 5, Temsr 5.1,5.2,5.3,54,5.5,5.6,5.7,5.8,5.9,5.10

IT-o/c, 5.11

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-0/c, 6.8, 6.9,

6.10 I1-o/c, 6.11, 6.12, 6.13, 6.14, 6.15, 6.16, 6.17

P7,Temnr 7.1,7.2,7.3,7.4,7.511-0/c, 7.6

P8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5

P9, Temr1 9.1,9.2,9.3,94

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6 IT-o/c, 10.7

P11, Temsr 11.1,11.2, 11.3 IT-0o/c, 11.4, 11.5, 11.6 IT-o/c, 11.7
P12, Temsr 12.1,12.2,12.3, 12.4, 12.5 I1-0/c, 12.6

TectupoBan

ne YCTHBIN

o1poc

MaremaTuyecKuid TUKTAHT
NuauBunyanbHas

caMmocTosiTenbHas pabora
[IpencraBienue pe3ynbTaToB
IPAKTUYECKUX padoT

3aimuTa UHAUBUYaIbHBIX MPOEKTOB
KonTponbnas padora

OK 06 IIposiBiATh rpaxk1aHCcKo-
MaTPUOTHYECKYIO TO3UIIHIO,
JIEMOHCTPUPOBATh OCO3HAHHOE
[MOBE/ICHUE HAa OCHOBE
TPATUITMOHHBIX POCCUMCKUX
TyXOBHO-HPABCTBEHHBIX LIEHHOCTEH,
B TOM YHCJI€ C YU€TOM TapMOHU3AIUU
MEKHAlMOHAIbHBIX U
MEXPEJIMTHO3HBIX OTHOIICHUH,
[IPUMEHATh CTAHIaPThI
AHTUKOPPYIIIUOHHOTO TTOBEACHUS

P1,Temal.1,1.2,1.31I-0/c,1.4,1.5,1.6

P4, Temn14.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c, 4.8,4.9,
4.10,4.11

PS5, Temsr 5.1,5.2,5.3,5.4,5.5,5.6,5.7,5.8,5.9,5.10
IT-o/c, 5.11

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-o/c, 6.8, 6.9,
6.10 IT-o/c, 6.11, 6.12, 6.13, 6.14, 6.15, 6.16, 6.17
P7,Temn1 7.1,7.2,7.3,7.4,7.5II-0/c, 7.6

P12, Temsr 12.1,12.2, 12.3, 12.4, 12.5 [T-o/c, 12.6

TectupoBanue

YcTHBI onpoc

MareMaTHYeCKUil TUKTaHT
WunuBuayanbHast caMOCTOATEIbHAS
paborta

[IpencraBnenue pe3yibTaToB
MPaKTUYECKUX padoT

3amuTa MHINBUAYaJIbHBIX IIPOEKTOB
KonTponbnas padbora

OK 07 ConeiicTBOBaTh COXPaHEHUIO
OKpY>KaroIen cpepl,
pecypcocOEpeKeHHUIO,
3¢ (HeKTHBHO AECTBOBATH B
Ype3BBIYAHBIX CHTYAITHSIX

P1,Temal.l,12, 1.3 100/, 1.4, 1.5, 1.6

P2, Temnr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4

P4, Temnr4.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c, 4.8,4.9,4.10, 4.11

PS5, Temsr 5.1,5.2,5.3,54,5.5,5.6,5.7,5.8,5.9, 5.10IT-0o/c, 5.11

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 [1-o/c, 6.8, 6.9,6.10 IT-o/c, 6.11,
6.12,6.13, 6.14, 6.15, 6.16, 6.17

P7,Temsr 7.1,7.2,7.3,7.4,7.5II-0/c, 7.6

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5

TecTtupoBanue

YeTHBIT onpoc

MaremaTH4eCcKui TUKTAHT
NunuBunyanbHas

camocTosiTeNnbHas padoTa
[IpencraBnenue pe3yibTaToB
MPaKTUYECKUX padoT

3aluTa UHIMBUIYaIbHBIX TPOSKTOB
KontponbHas padota

OK 09. TTonb3oBaThes
mpoecCuoHaIbHON TOKyMEHTAIUCH Ha

P1,Temal.1,1.2,1.3,I1-0/c, 1.4,1.5,1.6
P2, Temnl 2.1,2.2,2.3,2.4,2.511-0/c, 2.6

TectupoBanue
YcrHbIl onpoc

39




roCyaapCTBEHHOM M MHOCTPAHHOM S3BIKE

P 3, Temnr 3.1, 3.2, 3.3 I1-0/c, 3.4

P4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6,4.7I1-0/c, 4.8,4.9,4.10,4.11
P 5, Temsr 5.1,5.2,5.3,5.4,5.5,5.6,5.7,5.8, 5.9, 5.10IT-0o/c, 5.11
P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 [1-o/c, 6.8, 6.9,6.10 I1-o/c, 6.11,
6.12,6.13, 6.14, 6.15, 6.16, 6.17

P7,Tems 7.1,7.2,7.3,7.4,7.51-0/c, 7.6

P 8, Temsl 8.1, 8.2, 8.3, 8.4, 8.5

P9, Temr1 9.1,9.2,9.3,9.4

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6 IT-o/c, 10.7

P11, Temsr 11.1,11.2, 11.3 I1-0/c, 11.4,11.5, 11.6 I1-o/c, 11.7
P12, Temsr 12.1,12.2,12.3, 12.4, 12.5 I1-0/c, 12.6

Marematuyeckuii TUKTAHT
NuauBunyanbHas

caMmocTosiTenbHas pabora
[IpencraBieHue pe3yabTaToB
MIPaKTUYECKUX padoT

3amuTa UHIUBUIYAIBHBIX TPOCKTOB
KonTponbHas padora

[1K 1.4. CocTaBnsaTh AepEKTHBIC
BEJIOMOCTH U OTUETHYIO
JTOKYMEHTAIHUIO.

[1K 4.1. OnpenensTs TEXHUYECKOE
COCTOSIHHE JIETaJICH, Y3JI0B U U3/ICTUI
TPAHCIIOPTHOTO
PIEKTPOOOOPYIOBAHMS M ABTOMATHKHU

P1,Temal.1,1.2,1.3,I1-0/c, 1.4, 1.5,

P2, Temn1 2.1,2.2,2.3,2.4,2.5II-0/c, 2.6

P 3, Temnr 3.1, 3.2, 3.3 I1-o0/c, 3.4

P4, Temr1 4.1, 4.4,4.5, 4.6,4.7I1-o/c, 4.11

PS5, Temnr 5.1,5.5,5.6,5.7,5.8,5.9,5.10 IT-o/c, 5.11

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.7 I1-o/c, 6.9, IT-o/c, 6.11, 6.12, 6.13,
6.14, 6.15, 6.17

P7, Temnr 7.1,7.2,7.3, 7.5 I1-0/c, 7.6

P 8, Temsr 8.1, 8.5

P11, Temer 11.1,11.2, 11.3 IT-0/c, 11.4,11.5, 11.6 IT-o/c, 11.7
P 12, 12.5 IT-o/c

TectupoBanue

VYcrHblii onpoc

MaremaTuyecKuii TUKTaHT
NunuBunyanbHas

caMmocTosiTenbHast pabora
[IpencraBnenue pe3yabTaToB
MPaKTUYECKUX padoT

3amuTa UHIUBUIYATBHBIX TPOCKTOB
KonTponbHas pabota

11K 2.2. [InanupoBats i1
OpPraHU30BBIBATH IPOU3BOJCTBEHHbIE
paloTHI.

[IK 2.3. BpiOuparb ONTHMAaJIbHBIE
peleHus B HECTaH/IapTHBIX|
CUTYalUsX.

IIK 2.4. KonrponupoBaTb U

OIICHWBATh KA4eCTBO BBIMOTHICMBIX]
pador.

[TK 2.5. OueHnBath 3KOHOMHUYECKYIO
A((HEKTHBHOCTh  IKCILTYyaTAIMOHHOM]
NeSITENIbHOCTH.

P1,Temal.1,1.2, 1.3, IT-0o/c, 1.4, 1.5,

P2, Temn 2.1,2.2,2.3,2.4,2.511-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4

P4, Tems1 4.1, 4.4,4.5,4.6,4.7I1-0/c,4.11

P 5, Temnr 5.1, 5.5,5.6,5.7,5.8,5.9, 5.10 IT-o/c, 5.11

P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.7 I1-o/c, 6.9, IT-o/c, 6.11, 6.12, 6.13,
6.14, 6.15, 6.17

P7,Temsr 7.1,7.2,7.3,7.51-0/c, 7.6

P 8, Temsr 8.1, 8.5

P11, Temer 11.1,11.2, 11.3 IT-0/c, 11.4,11.5, 11.6 IT-o/c, 11.7
P12, 12.5I1-o/c

TectupoBanue

YeTHBII onpoc

MareMaTH4ecKuil IUKTaHT
NunuBunyansHas

caMmocTosiTenbHast paboTa
[IpencraBnenue pe3yapTaToB
MPAKTUYECKUX paboT

3alnTa NHINBUIYAIbHBIX IIPOEKTOB
KonTtponbHas padora
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