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PACCMOTPEHA YTBEPX/IEHO

Ha 3acenanun MIIK marematnyeckux u npukazom aupekropa I'BIIOY «BOK»
OOIINX €CTECTBEHHO-HAYYHBIX TUCIIUTUIHH Ne 116 ot 03 uronst 2024 r.
[TpoTokon Ne 9

or 31 mas 2024 .

PaGouas nporpamma y4ueOHOI AUCHUILIMHBI pa3paboTaHa Ha OCHOBE MPUMEPHOM
paboueld mporpaMMbl  0OIIEOOpa30BATENbHON NUCHUIUIMHBL «MaTtematukay it
npodeccuoHaNbHBIX 00pa30BaTENbHBIX OpraHu3anuii, pexomeHaoBanHoit mia YI'C
09.00.00, yrBepxkncéHHoii Ha 3acemanuu CoBeTa MO OIEHKE COJACPKAHUS W KadyecTBa
IPUMEPHBIX pabo4ynx Mporpamm o01eo0pa3oBaTEIbHOIO U COLUATbHO-TYMaHUTAPHOTO
IIUKIIOB CpeIHero MpodecCuoHaIbHOTO 00pa3oBanus, mpoTokoa Nel4 ot 30 HosOps 2022
r.

Opranuzanus-pa3pabOTyuK:  TOCYJapCTBEHHOE  OIO/PKETHOE  MPOQECCHOHAIBHOE
oOpazoBatenbHOe yupexaeHue «Bonrorpaackuit snepretuueckuit komiemk» (I'BIIOY
«B2K»)

Paspabotuuk:  bamaxonoB Anekceit Uropesud, npenogasareis [ BIIOY «BOKy,
AiicaeBa Enena JleonunoBHa, npenoaaBareiib [ BIIOY «BOKy,

TymanoBa AHHa AnekceeBHa, npenoaasatens [ BIIOY «BOK».

Oxcnept: baymes Bnaagumup Cepreesuy, npenojasareins [ BIIOY «B2OK»
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1. OBLIASA XAPAKTEPUCTUKA PABOYEN IMPOT'PAMMBI

OBIIIEOBPA3OBATEJBHOM JUCIHUAILINHBI «MATEMATHKA»

1.1. MecTo TMCUMILUIHHBI B CTPYKTYPe OCHOBHOI 00pa3oBaTeIbHOM MPOrpaMMbI:
Ob6meoOpa3oBarenbHas AucHUIUIMHA «MaremaTuka» SBISETCS 00s3aTeNbHOU
yacTbio  0OmEeo0pa3oBaTENbHOIO  LMKJIA  00pa30BAaTENbHOM  MPOTPaMMBI.
Oo6meobpazoBarenpHas  AUCHUIUIMHA «MaremaTtukay Hapsay ¢  y4eOHBIMU
TUCHUIUIMHAMUA ~ MaTeMaTHYecKOro M OOIIero  eCTECTBEHHOHAYYHOro  IIMKJa
obOecnieunBaeT GopMuUpoBaHUE OOIIUX U TPOPECCUOHATBHBIX KOMITIETECHIUH.
Lean n niiaHupyemMble pe3yabTaTbl 0CBOCHHS TUCHUILIMHBI:
1.2.1 Ileap THCOMIIMHBI:

Copepxanue mnporpaMMbl oO0IIe00pa3oBaTEIbHON JAMCHMIUIMHBL  «MaTeMaTuka»
HaIlpaBJICHO HA JOCTUXKEHUE pe3yJlbTATOB €€ M3yUEHUs B COOTBETCTBUHU C TpeOOBaHUSMU
OI'OC COO ¢ yuerom npodeccuonansHoit HanpasneHHocT GI'OC CIIO.

1.2.2 Ilnanumpyemble pe3yabTaThl OCBOEHHsI 0011€00pa30BaTeIbHON THCHUIIHHBI B
coorBercTBHU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Oco0oe 3HaueHHE TUCUUIUIMHA UMeeT pu popmupoBanuu u pazsutun OK u [1K:

OK. 01. BsiOuparh cmocoObsl pelieHus 3aaad  MpodeccHoHaIbHOW AESITEeIbHOCTH
MPUMEHUTEIFHO K Pa3INYHBIM KOHTEKCTaM;

OK. 02. Hcmonmp30BaTh COBPEMEHHBIC CpPEICTBA IOWCKA, aHATW3a M WHTEPIPETaluu
uHbopManuu, 1 THHOPMAIIMOHHBIE TEXHOJIOTHH I BRIMOTHEHUS 3a/1a4 TpodeccuoHanbHON
JIeSITEIbHOCTH;

OK. 03. IlmanmpoBaTh ¥ peaTn30BBIBaTH COOCTBEHHOE MPO(ecCHOoHaTbHOE W JTMIHOCTHOE
pa3BUTHE, MPEANPUHUMATEIBCKYIO JESITENbHOCTh B  IpodeccruoHanbHOU  cdepe,
MCIIOJIb30BaTh 3HAHUS 10 MPaBOBOM M (PMHAHCOBOM TPAMOTHOCTH B PA3IUYHBIX )KHU3HEHHBIX
CUTYAaIHIX;

OK. 04. D¢ dexTrBHO B3aUMOAECHCTBOBATH U pabOTaTh B KOJIJIEKTUBE U KOMaH/IE;

OK. 05. OcymiecTBiaTh YCTHYIO M MHUCHMEHHYIO KOMMYHHKAIIMIO Ha TOCYAapCTBEHHOM
s3pike Poccuiickoit denepan ¢ y4eToM OCOOCHHOCTEH COIUAIBHOTO M KYJIBTYPHOTO
KOHTEKCTa;

OK. 0O6. [IlposBiATh TIpaXKJaHCKO-NATPUOTUYECKYIO MO3ULHUIO, JIEMOHCTPUPOBATH
OCO3HAaHHOE TOBEJCHHE HAa OCHOBE TPAJUIIMOHHBIX POCCHHCKUX JTyXOBHO-HPABCTBEHHBIX
LEHHOCTEW, B TOM YHCJIE C YYETOM T'apMOHHU3ALUN MEKHAIMOHAIBHBIX U MEKPEIUTHO3HBIX
OTHOIIEHHUH, MPUMEHSATH CTAHJAPTHl aHTUKOPPYIIITHOHHOTO MTOBEACHUS;

OK. 07. CopeiicTBOBaTh COXpPaHEHUIO OKPYKAKOIICH Cpeapl, PecypcocOEpeKeHHIO,
NPUMEHATh 3HAHUS OO0 HM3MEHEHMM KIMMaTa, MPHUHLHUIB OEpexJIMBOr0 MpPOM3BOJCTBA,
3¢ PEKTUBHO NEHCTBOBATH B UPE3BBIUAHHBIX CUTYAIIHSX;

I[NIK 3.1. TIlpoBoauTh KOHTPOJb MAapaMETPOB, JAMATHOCTHUKY © BOCCTAHOBJICHUE
paboTocnocoOHOCTH TU(PPOBBIX YCTPOHCTB KOMITBIOTEPHBIX CUCTEM M KOMILIEKCOB.



O01mue KOMIeTeHIINHU

Ils1anupyeMble pe3yJibTaTbl 00y4eHUs

Oo0mue

I[I/ICIII/IHJII/IHaprIe

OK. 01. Bri6upath
CHOCOOBI peIICHHs 3a]ad
npodecCuOHATBHON
JCSITEIbHOCTH
NPUMEHHUTEITBHO K
pa3IMYHBIM KOHTEKCTaM;

- FOTOBHOCTh K  TpPyAy, OCO3HaHUE
LIEHHOCTH MacTepCTBa, TPYA0Jt00ue;

- TOTOBHOCTh K aKTHMBHOM JIEATCIHHOCTH
TEXHOJIOTHYECKOM u COILIMAILHOM
HaIpaBJIEHHOCTH, CIHOCOOHOCTh WHHUIIMHPOBATH,
IJITAHUPOBaTh M CaMOCTOSITEILHO —BBIIOJHSTH

TAaKYyIO0 JCATCIbHOCTD,

- UHTEpEC K  pasiuyHbiM  chepam
poecCHOHATILHOM 1eATebHOCTH,
OBnazeHne  yHUBEPCAIBHBIMH  y4eOHBIMHU
[I03HABATEIbHBIMU JCHCTBUSIMMU:
a) 0a30BbIC JJOTUYECKHE JICHCTBHUS:
- CaMOCTOSITENILHO (bopmynaHMpoBaTh

U aKTyaJIn3UpOBaTh npobiiemMy,

paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHaBJ'H/IBaTI) Cynl@CTBGHHBIfI HpI/ISHaK
WJIM OCHOBAHUS Ui CpPaBHEHUS, KIIACCHU(PUKAIIUU
1 0000IIEHUS;

- OIIPEIEIATh LEeIn JEeATEIbHOCTH,
3aJaBaTh ~ IIapamMeTpsl U KPUTEpUH  HX
JNOCTHKEHHS,

- BBISIBIIATH 3aKOHOMEPHOCTH u

MIPOTUBOPEUUS B pACCMATPUBAEMBIX SIBIICHUSX;
- BHOCHTH KOPPEKTHBBI B JIEATEIHHOCTD,
OILICHUBATh COOTBETCTBHE PE3YJIHTATOB IMENSIM,
OIICHUBATh PUCKU IOCIIC/ICTBUH JICITEILHOCTH;

- pa3BUBAaTh KPEATHBHOE MBIIUICHUE TMpHU
PEIICHNH KU3HEHHBIX MPOOIeM

0) 6a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUS:

- BJIQJICTh HaBBIKaMU y4eOHO-
HCCIIEIOBATENIBCKOW U MPOEKTHOM JESTEIbHOCTH,
HAaBBIKAMU pa3penicHus MpooieMm;

- BJIaJICTh METOJIaMH JI0KA3aTeJIbCTB, AJlTOPUTMAMU pEIICHUS
3aja4; yMeHue (popMyInpoBaTh ONpeeeHus, aKCHOMBI K TEOPEMBI,
IPUMEHATh MX, IPOBOJUTH JIOKAa3aTeIbHBIE PACCYXKAECHUS B XOJI€
peleHHs 3a1a4;

- YMETh OIEpUPOBATh MOHATHAMMU: CTENIEHb YHCIA, JJorapupm
YHuciaa;  YMEHHE  BBIIOJHATH  BBIYMCICHWE  3HAYCHUH U
npeoOpa3oBaHusl BBIPQKEHUH CO CTENEeHAMU U Jorapupmami,
npeoOpa3oBaHus IPOOHO-PALIMOHATIBHBIX BRIPAXKCHUH;

- yMETh  ONEpUPOBaTb  MNOHATUSAMHM:  DPALMOHAJbHBIE,
UppanroHalbHbIE, TIOKAa3aTebHBIC, CTETIEHHBIE, JTOTapu(pMUYECKHe,
TPUTOHOMETPUUYECKUE YPAaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

- YMETh OIEPHPOBATH MOHATHUAMH: (YHKIUS, HEMpPEepBIBHAS
GyHKIMSA, TpPOM3BOJHAs, IEpBOOOpa3Has,  HEOIpeeeHHbIN
WHTETPA; ONPEICIIEHHBIN HHTETPAJ; yMETh HAaXOAUTh TPOU3BOIHBIC
AJIEMEHTApHBIX (DYHKIUH, HCHOJB3Yysl CIPaBOYHBIE MaTepHabl;
MCCIIEIOBATh B MPOCTEHINX CiTydasX (PYHKIMH HA MOHOTOHHOCTb,
HaXOJUTh HaumOONbIIME W HAaUMEHbIINE 3HA4YeHUs (YHKUUH;
CTpOHUTh TpadUKH MHOTOWICHOB C WCIIOIB30BAaHUEM arIapara
MaTeMaTHYeCKOro  aHalu3a; IMPUMEHATh TMPOU3BOJHYIO  IpU
pEIIeHNH 32,124 Ha JIBM)KEHUE; PEIIaTh MPAKTUKO-OPHEHTUPOBAHHEIC
3aJ]aud Ha HauOOJbIIME M HAaUMEHBIINE 3HAUeHHs], Ha HaXOXKICHUE
MyTH, CKOPOCTH U YCKOPEHHS,

- YMETh ONEpPHPOBATh MOHATUSAMHU: pallMOHANbHAs (YHKIHS,
nokasaresnbHasi QyHKUUS, cTeneHHas (pyHKUWs, Jorapupmuueckast
(GyHKIMSA, TPUTOHOMETpHUYECKUE (PYyHKIMH, OOpaTHbIe (QYHKLUU;
YMEHHE CTPOUTHh TpadUKW W3yYeHHBIX (YHKIWH, HCIOIB30BAThH
rpaduKy Ipu U3yYEHUH MPOLIECCOB M 3aBUCUMOCTEH, MPU PELIEHUN
3a7a4d U3 APYrUX y4eOHBIX MPEJAMETOB U 3aj1ad U3 PealbHOM KU3HHU;
BbIpaXaTh (POPMYJIaMHU 3aBUCMOCTH MEX]ly BETMUYUHAMU;

- yMETh pellaTh TEKCTOBbIE 3aJaud Pa3HbIX THUIOB (B TOM
Yuciae Ha TMPOLEHTHl, JOJM W YacTH, Ha JBIWXKEHHE, paboTy,
CTOMMOCTh TOBapOB WM YCIyI, HAJOIM, 3afauyd M3 o0jactu




- BBISIBJIIATH HpI/I'-H/IHHO-CJIeIICTBeHHBIC
CBSA3M W aKTyaJIM3MPOBAaTh 3aJlady, BBIIBUTATH
FI/IHOTe3y cec peH_IeHI/ISI, HaxXOIUThb apI‘YMeHTBI JUUIA
JOKa3aTeIbCTBA CBOMX YTBEPXKICHHUH, 3a1aBaTh
[apaMeTpbl U KPUTEPUU PELICHUS,

- AHAIM3UPOBATh IIOJIyYCHHBIE B  XOJE
pelieHus 3adadd  Pe3yNIbTaThl, KPUTUYCCKU
OILICHUBATh UX JOCTOBEPHOCTH, IIPOrHO3UPOBATH
N3MCHCHHEC B HOBBIX YCJIOBI/UIX;

- yMETh IIEPEHOCHUTh 3HAHHS B
MMO3HABATEIFHYI0O W MPAKTUYECKYI0 00JIaCTH
KU3HEIEATENHHOCTH;

- yYMETb UHTCIPUPOBATH 3HAHUA U3 Pa3HBIX
MPEIMETHBIX 00JIacTel;

- BbIABUI'aTh HOBBIC HICHU,
OpPUTHHAIILHBIC TTOJIXO/IbI U PELICHHUS;
A CIHOCOOHOCTH WX  HCHOJL30BAaHHA B
MO3HABATENBHON M COIMAILHOM MPAKTHKE

npearaTh

YIOpaBJICHUS! JIMYHBIMH W CEeMEWHBIMH (UHAHCAMH); COCTAaBIATH
BBIPAXCHMS, YPABHEHUS, HEPABEHCTBA U UX CHUCTEMBI II0 YCIIOBHIO
3aa4yd, MCCICNOBaTh IIOJIyYEHHOE pEIIEHUE U  OLICHMBAThH
IIPaBJONOI00HOCTh PE3YJIbTATOB;

- YMETh OIIEPHPOBATh MOHATUSAMU: CpeAHEe apuMeTHIecKoe,
HauOoJIbIIIee M HAUMEHbLIIEE 3HAYECHUS,

- yMeTh H3BJIEKAaTh, HWHTEPHPETHPOBATh  HH(OpPMAIHIO,
NpeJCTaBICHHYI0 B Ta0nuiax, Ha Juarpammax, rpadukax,
OTpaXKalolllyl0 CBOWCTBAa pEAIbHbIX MPOLECCOB M  SIBJICHMIA;

NPEJCTaBIATh HH(GOPMAIIHIO C TIOMOIIBIO TAOJUI] U JJHarpaMm;

- YMETh ONEPHUPOBATH IOHATUSMH: CIyYaWHBIA ONBIT U
ciiydaiiHoe  CcOOBITHE, BEPOSTHOCTh  CIIyYaHHOTO  COOBITHS,
OPUMEHATh (OPMYJIBI CIOXKECHHS M YMHOXKEHHUS BEpOSTHOCTEH,
KOMOWMHATOpHbIE (aKThl W (QOPMYJIBI TIPU PEUICHUW 3ajad;
OLICHUBATh BEPOSATHOCTU pPEAbHBIX COOBITUH; YMETh ONEPUPOBATH
NOHATUSIMH:  TOYKa, TMpsAMas, IUIOCKOCTb,  IPOCTPAHCTBO,
JBYIPAaHHBIN YIoJI, CKpPELIMBAIOIIMECS NPSAMBIE, NapaJUIEIIbHOCTh U
MEPNEeHIUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yrol MEXIy
MPSAMBIMH, YIOJI MEXAY HpPsIMOM M IIJIOCKOCTBIO, YTOJI MEXKIY
MJIOCKOCTSIMU, PAcCTOSIHUE OT TOYKH JO TUIOCKOCTH; YMEHHUE
HCIIOJIB30BAaTh IpHU PCHICHUHN 3aaa4 U3YUYCHHBLIC (i)aKTI)I n TCOPCMBI
IUIAHUMETPUHM;  yYMEHHE  OIICHHBATh  pa3Mephl  OOBEKTOB
OKpY’KaIoIIeTo MUPA;

- yMETh ONEPUPOBATH MOHATHIMH: MHOTOTPAaHHUK, CEUCHUE
MHOTOTpaHHHKa, Ky0, mapaieienure], mpusma, nupamua, Gpurypa
¥ TIOBEPXHOCTH BpaIlleHUs!, IUIUHAP, KOHYC, map, chepa, CeUeHHs
¢burypsl BpalleHHs, IUIOMIAAb MOBEPXHOCTH MHUPAMUIbI, MPU3MBI,
KOHYca, IWIMHPA, TUIOMmaas cepbl, 00beM Kyda, IpIMOYTOILHOTO
napajuieNIenunena, MupamMuIbsl, MpU3MBl, [UINHAPA, KOHYca, I1apa;
yMEHHE N300pakaTh MHOTOTPAaHHUKHU M TOBEPXHOCTHU BPALICHHUS, UX
CCUCHUA OT PYKH, C IOMOIIBIO YEPTEIKHBIX HHCTPYMEHTOB, YMCHHC
pacrmo3HaBaTh CHMMETPHIO B MPOCTPAHCTBE; YMEHHUE PaCIlO3HABATH
NPaBUJIbHBIC MHOTOTPaHHUKH;

- YMCThH ONICPUPOBATH IMOHATUAMUA:: ABUKCHUC B IPOCTPAHCTBC,
mo00HbIE (PUTYPHI B MPOCTPAHCTBE,




- YMETb BBIYUCIIATH TEOMETPUUECKUE BETMYUHBI (JUIMHA, YTOJI,
IUI0IaAb, 00BEM, IUIONIA/b TOBEPXHOCTH), UCIIONIb3YSl U3yUYEHHBIE
(bOpMYJIBI B METOIBI;

- YMETh ONEpPUPOBATh MOHATUAMHU: NPSAMOYIOJIbHAs CUCTEMA
KOOpJMHAT, KOOPAMHATHI TOYKH, BEKTOp, KOOPAMHATHI BEKTOpA,
CKaJIpHOE TPOM3BENIEHHE, Yrojd MeXAy BEKTOpaMHu, CyMMa
BEKTOPOB, ITPOU3BEACHNUE BEKTOPA HA YUCIIO; HAXOAUTh C IIOMOILBIO
U3yYeHHBIX (OPMYJ KOOPAMHATHI CEPEIUHBI OTPE3Ka, PacCTOSIHUE
MEXJy IByMsI TOUKaMU;

- yMETh BBIOMpaTh HOAXOMALIMM HM3YYEHHBIM MeTox s
pemieHusT 3aJadd, pacro3HaBaTh MaTeMaTHueckue (akTel u
MaTeMaTHYeCKue MOJEIM B TNPUPOAHBIX M  OOIIECTBEHHBIX
ABJICHUSX; YMEHHE NPUBOJUTH MPUMEPHl MaTEMATUYECKUX
OTKPBITUI POCCUHCKON U MUPOBOI MaTeMAaTHUYECKON HAYKH.

- YMEThb OINEpUPOBATh IMOHATUSAMU: ONpPEIEICHUE, aKCHOMA,
TEOpeMa, CIEICTBUE, CBOMICTBO, IPHU3HAK, [JOKAa3aTeJbCTBO,
paBHOCUJIbHBIE (POPMYIUPOBKH; YMeHUE (hopMyarpoBaTh oOpaTHOE
U IPOTUBOINOJIOXKHOE YTBEPKIACHHUE, IPUBOAUTH IPUMEPHI MU
KOHTPIIPUMEPBHI, UCIIOJIB30BaTh METO/I MAaTEMATUYECKON MHAYKIINH;
IIPOBOAMTH JI0KA3aTEIbHBbIE PACCYXACHHUA INpPU PEIICHUU 3anad,
OILICHUBATh JIOTUYECKYIO NMPABUILHOCTh PACCYKICHUM;

- yMETh CBOOOJHO OINEPUPOBaTh MOHATUAMU: COYETaHHE,
[epeCTaHOBKA, YHUCIIO COUETaHHH, YUCIIO TEPECTAHOBOK;

- yYMEHHE IPUMEHATh KOMOMHATOPHBIE (PaKThI U pacCy KIeHUs
JUTSI peIlIeHus 3a/1ay;

- YMETb ONIEPUPOBATh MOHATUAMU: HATYPAIBHOE YHUCIIO, LIEN0E
YHUCIIO, PAlMOHAIILHOE YUCIIO0, UPPALIMOHATIBHOE YMCIIO, MHOXKECTBA
HaTypaJIbHbBIX, LEJbIX, PAlMOHAIbHBIX, ICHCTBUTEIIBHBIX YHCEN,
YMEHHE HCIOJIb30BaTh MPU3HAKU JETUMOCTH, HAUOOIbIINI 00t
JIenuTeNb ¥ HaUMeHblee o0111ee KpaTHoe;

- yMeTb CBOOO/IHO ONIEPUPOBATH MOHATUSAMU: CTENEHD C LIETBIM
[IOKa3aTeleM, KOPEHb HaTypaJbHOM  CTENEHH, CTENEHb C
pallMOHANIBHBIM ~ TIOKa3aTeseM, CTENeHb C  JIeHCTBUTENBbHBIM
(BemecTBEHHBIM) MTOKa3aTeseM, Jiorapum yucia, CHHYC, KOCUHYC U
TaHT'€HC NIPOU3BOJIBHOTO YHUCIIA;




- yMETh OIIEePUPOBATH MOHATHUSIMHU: TOX/IECTBO,
TOKIECTBEHHOE INpeoO0pa3oBaHUe, YypaBHEHHE, HEPABEHCTBO,
CHCTeMa ypaBHEHHMH M HEPABEHCTB, PABHOCHIJIBHOCTH YpaBHEHHIA,
HEpaBEHCTB M  CHUCTEM, palMOHAJbHbIE, HPPALUOHAIbHBIE,
1oKa3aTesbHbIC, CTETICHHBIE, JorapupMUIECcKue,
TPUTOHOMETPUUYECKUE YPABHEHUS, HEPaBEHCTBA; yMEHHE pellaTh
ypaBHEHHsI, HEPAaBEHCTBA M CUCTEMbI C TIOMOULIBIO Pa3IMYHBIX
IPUEMOB; NPUMEHATh YPABHEHUS, HEPABEHCTBA, MUX CHCTEMBI JIS
pelIeHUsT MaTeMaTHYeCKUX 3ajad U 337a4 U3 Pa3IMYHbIX 00JacTen
HAYKH U peaJibHON KU3HU;

- yMETh CBOOOJHO OINEPHUPOBATH TOHATHAMHU: Tpaduk
byHkuuu, obpartHas QyHKOMS, CIOXHas (QYHKIUSA, JTUHEHHAs
byHKUMA, KBaapaTuyHas QYHKUIUS, CTETICHHAs (DYHKIUS C LEIBIM
nokasarejaeM,  TpUTOHOMeTpudeckue  (QyHKIMHM,  OOpaTHbIE
TPUTOHOMETPHUYECKHE byHKINH, roKazarebHast "
Jorapupmuueckas GyHKIHUU; YMEHUE CTPOUTH rpaduku (PyHKIHIA,
BBITNIOJIHATH Npeo0pa3zoBaHus rpapuKoB GyHKIUI;

- YMEHHUE HUCHOJb30BaTh IpaduKu (QYHKUUH A7 HU3ydeHUs
MPOIECCOB M 3aBHUCHMOCTEH TIpW PEHICHWH 337ad W3 JAPYTHX
y4eOHBIX IPEMETOB U U3 peallbHON KU3HM; BbIpaXXaTh GopMyIaMu
3aBHCUMOCTH MEXy BETUYNHAMH,

- yMEHUE CBOOOJHO ONEpUPOBATh TMOHATUAMU: YETHOCTh
GYHKIUHM, MEPUOJUYHOCTh (PYHKIMH, OTPAHUYEHHOCTh (QYHKIUH,
MOHOTOHHOCTh (DYHKIIMM, SKCTpeMyM (YHKLIHH, HaubOoibliee U
HaVMEHbIIIEe 3HA4YeHUs (QYHKIMH HAa TPOMEKYTKE, yMEHHUE
MIPOBOJIUTH HCCIIe0BaHNE (DYHKINH;

- yMEHHE HUCIOJIb30BaTh CBOMCTBA W Tpaduku QYyHKIMHA IS
peleHns] YpaBHEHUH, HEpaBEHCTB; M300paXkaTb Ha KOOPIUHATHON
IJIOCKOCTH MHOJKECTBA DPEIICHWM ypaBHEHWMN, HEPABEHCTB M HX
CHCTEM;

- YMETh OTIEPUPOBATH MOHATHIMHU: HEMPEPHIBHOCTH (DYHKITHH,
nepBass M BTOpas MNpPOU3BOJAHAS (YHKIMH, TEOMETPUUYECKUH U
(U3UYECKU CMBICT TPOU3BOIHOM, IEPBOOOPa3HAsI, ONPEACIICHHBIN
UHTETpa];  YMEHHE  BBIUUCIATH  HPOHM3BOJIHBIE  CYMMBI,
NPOU3BEACHUS, YAaCTHOIO M CIOXHOM  (DYHKIMHA, HaxOIUTh




ypaBHEHHE KacaTelnbHOM K rpaduky QyHKOMH;  yMeHHE
UCIOJIb30BaTh MPOU3BOJAHYIO I HCCIENOBaHUA (YHKIMH, A
HAXO0X/IEHNS HAWIy4dllero pelleHMsl B MPUKIAJHbIX, B TOM YHUCIIE
COLMAIIBHO-9KOHOMHYECKUX U  (u3nyeckux  3agavax, JAJs
OTIpeIeNIeHNUs] CKOPOCTHU U YCKOPEHUST; HAXOAUTh TUIOIAIN U 00bEMBI
Gburyp c nomMoIbIo HHTETPaNa;

- yMETh CBOOOJIHO OTMEPUPOBATH MOHATUSMU: TOUKA, MPsIMasd,
IUIOCKOCTh, NPOCTPAHCTBO, OTPE30K, Jyd, IUJIOCKUH  yroi,
JBYI'PAaHHBIA  yrojl, TPEXI'PAaHHBIA Yroj, I€peceKaroluecs,
napajielibHble M CKPEIMBAIOIIMECs MpsMble, MapauIeIbHOCTh U
NEPHEHIUKYJISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yrojl MexXay
OPSAMBIMH, YIOJI MEXAY MpsIMOM U IJIOCKOCTBIO, YIOJ MEXIY
IUIOCKOCTSIMU; YMEHHE HCIIOJIb30BAaTh IMPU PELICHUM 3a]ad
u3y4eHHble (AKTBI U TEOPEMBbl IUIAHUMETPHM; YMEHHUE OLICHUBATh
pa3Mepbl 0OBEKTOB B OKPY’KAIOLEM MHUPE; YMEHHE OINEPUPOBAThH
MOHATHSIMH: MHOTOTPaHHUK, CEYCHNE MHOTOTPaHHHKA, TPaBUJIbHBII
MHOTOTpaHHHUK, Npu3Ma, MNupamuaa, ¢urypa M TOBEPXHOCTb
BpallleHNs, IUIUHJP, KOHYC, 1ap, chepa, pa3BepTKa MOBEPXHOCTH,
CEYeHHUs KOHyca M IWIMHJIpa, NapaiieIbHble OCH UM OCHOBAHMIO,
ceueHue 11apa, MI0CKOCTh, Kacaroascs ceppl, HMIUHIIPA, KOHYCA;
- YMEHHE CTPOUTh CEYEHHWE MHOIOIPAaHHUKA, H300pa’kaTh
MHOT'OI'PaHHHUKH, (PUTYpbl M TIOBEPXHOCTH BPALICHUS, UX CEUEHUS;
YyMEHHE  NpPUMEHSTh  CBOMCTBA  TeOMEeTpUuYecKux  uryp,
CaMOCTOSTENILHO (POPMYJINPOBATh OMPEAECIICHUS U3ydaeMbIX GUTYD;
yMEHHE NPOBOAMUTH KiIacCU(PUKAIUI0 QUIYp 1O pa3Iu4HbIM
NpU3HAKaM,  BBIIOJHATH  HEOOXOMUMBIE  JIOTIOJIHUTENbHBIC
MOCTPOCHUS,

- yMeTh CBOOOJHO ONEpPHPOBATh MOHATUSAMH: IIJIOLIA]b
¢burypsl, 06beM QUrypbl, BEIMUHUHA YIJIa, PACCTOSIHUE OT TOYKH 0
IUIOCKOCTH, IUIOUIa b CGephl, MIOMAgb MOBEPXHOCTH MHPAMMIBI,
IpU3MBl, KOHyca, LWIUHApPA, 00BeM Kyba, MPSIMOYTOJbHOTO
napajuleJenune1a, TMpaMusl, IPU3Mbl, HWINHAPA, KOHYCA, 111apa;
- YMETb CBOOOZHO ONEPUPOBATH MOHATHAMMU: MPSIMOYTOJIbHAS
CUCTEMAa KOOPAMHAT, BEKTOP, KOOPAMHATHl TOYKH, KOOPAMHATHI
BEKTOpa, CyMMa BEKTOpPOB, IPOM3BEJECHUE BEKTOpPAa Ha YHCIIO,




pas3yiokeHue BEKTOpa Mo 0a3ucy, CKaJspHOE MPOU3BEICHUE, YIOJ
MEXly BEKTOPaMU;

- YMEHME HCIIONIb30BaTh BEKTOPHBIM U KOOPAUHATHBIA METOJ
JUId PEUIeHUs T'€OMETPUUYECKHX 3aJad U 3a7ad JIpYyrux ydeOHbIX
IIPEIMETOB;

- YMETb MOJENHUPOBATh pEaJbHbIE CUTYyallUM Ha S3bIKE
MaTEMaTUKH; COCTaBJISITh BBIPAXXKEHUS, YPAaBHEHUsS, HEPABEHCTBA U
UX CHUCTEMBI IIO YCJIOBHUIO 3aJadd, HCCIEIOBATH IIOCTPOCHHBIE
MOJIETH € UCIOJIb30BAaHUEM aIrapara ajireOpbl, HHTEPIPETUPOBATD
IIOJIyYE€HHBIM pE3yJIbTaT; CTPOUTh MAaTEMaTH4YECKHUE MOJEIN C

IIOMOIBI0 I€OMETPUYECKMX IIOHATUM W  BEIMYMH, pELIATh
CBSA3aHHBICE € HHMMM IPAaKTHUYECKHE  3aJadyd; COCTaBJIATH
BEPOSITHOCTHYIO MOJEIb W HMHTEPIPETUPOBATh  IOJYYCHHBIN
pe3yibTar; peiarb IpUKIAgHBIE  3a4a4u cpencTBamMu
MaTEMaTUYECKOr0  aHaju3a, B  TOM  YHCIE€  COLHUAIBHO-

HKOHOMUYECKOTO U (PU3NUECKOT0 XapaKTepa;

- yMEHUE BBIOMpATh TOIXOMAIIANA METOA JUIsl PEIICHHS
3a7a4d; TIOHUMAaHME 3HAYMMOCTH MAaTEMaTUKU B H3Yy4YECHUU
MIPUPOHBIX U OOIIECTBEHHBIX MPOIECCOB U SIBJICHUN;

- YMEHHUE NPUBOAUTH IPUMEPHI MATEMATHUYECKUX OTKPBITUN
POCCUICKON M1 MHUPOBOW MAaTEMAaTUYECKON HAYKH

OK. 02. HWcmnoap3oBaThb

COBPEMEHHBIE  CPEICTBa
MIOUCKa, aHanM3a |
UHTEPIpETauN
uHopMaluy, u
UH(pOpMallMOHHbIE
TEXHOJIOTUI JUIst
BBITTOJTHEHHSI 3amad
npodecCuoHaNBHOM
NeSITeTTbHOCTH;

B o6macT IEeHHOCTH Hay4YHOTO MO3HAHUS:

- c¢(hopMUPOBAHHOCTH MHPOBO33PEHHUS,
COOTBETCTBYIOLLIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH U OOIIECCTBEHHOW MPAKTHKH,
OCHOBaHHOI'O Ha JIAajiore KYJIBTYP,
CIOCOOCTBYIOILIIETO OCO3HAHUIO CBOETO MECTa B
MOJIMKYJIbTYPHOM MHUPE;

- COBEPIIEHCTBOBAHUE SI3BIKOBOM 51
YUTATEJIbCKOM  KYJbTYpbl ~ Kak  CpEICTBa
BSaHMOHeﬁCTBHSI MCXKOY JIIOAbMU W IO3HAHUA
MHUpA;

- OCO3HaHUE LIEHHOCTH HAay4YHOH
ACATCIIbHOCTH,
TOTOBHOCTh  OCYIIECTBJISITHIIPOCKTHYIO U

- YMETh ONEpPHPOBATh MOHATUSAMU: pallMOHANbHAs (YHKIMS,
nokasarenbHasi QyHKIUs, cTeneHHas: (pyHKIUsA, Jorapupmuueckas
(GyHKIMSA, TPUTOHOMETpHUECKHE (DYyHKIMH, OOpaTHbIe (QYHKLUY;
YMEHHE CTPOUTHh TpaduKW W3yYeHHBIX (YHKIWH, HCIOIB30BAThH
rpaduKy Ipy U3yYEHHUH MPOLECCOB M 3aBUCUMOCTEH, IPU PEeLICHUN
3a7a4d U3 APYTUX y4eOHBIX MPEJAMETOB U 3aJ1a4d U3 PealbHOM KU3HHU;
BbIpaXaTh (OPMYJIaMHU 3aBUCIMOCTH MEX]y BETUUYUHAMU;

- YMETh OIEPUPOBATH TIOHITHSIMH: TOXKIECTBO,
TOKJECTBEHHOE NpeoOpazoBaHue, ypaBHEHUE, HEPABEHCTRO,
cucTeMa ypaBHEHUH M HEPAaBEHCTB, PABHOCHILHOCTh YPaBHEHHH,
HEPaBEHCTB U CHCTEM, pallMOHaIbHbIE, UPPALIMOHAIILHBIE,
NOKa3aTesbHbIC, CTENEHHBIE, JJorapu(pMUUECKue,
TPUTOHOMETPUUYECKUE YPAaBHEHHSI, HEPAaBEHCTBA U CUCTEMBI;

- YMETb PElIaTh YPaBHEHUs, HEPABEHCTBA M CUCTEMBI C




UCCIIEI0BATEIbCKY IO JCSITeIIbHOCTD
WHIUBUYaJbHO U B TPYIIIIE.

OBnazieHue  YHHMBEPCAJIBHBIMU  y4E€OHBIMHU
M03HABATEIbHBIMU JICHCTBUSMH:

B) paboTa ¢ nHpopMaIuei:

- BJIAJICTh HaBbIKAMU HOJTYYCHHUSI
uHpOpMAlMM M3 HCTOYHUKOB pa3HBIX THIIOB,
CaMOCTOSITENILHO OCYIIECTBIIATH MOUCK, aHAIIU3,
CHCTEMATHU3aIINIO u HHTEPIPETALHIO
uHpOpMAIMK  Pa3IMYHBIX BUAOB H  (opm
MPEICTABICHHS,

- co3maBaTh  TEKCTBI B Pa3lIUYHBIX
dbopMaTax ¢ yueTOM Ha3Ha4YCHUs HHPOpMAIHH U
[EJICBON ayJUTOPUH, BHIOUpAs ONTUMAIIBHYIO
(dbopMy mpeACcTaBICHUS U BU3yaTU3allNN;

- OILICHUBATh JIOCTOBEPHOCTbD,
JETUTUMHOCTh HH(OpMallUU, €€ COOTBETCTBUE
MIPABOBBIM U MOPATbHO-3TUYECKUM HOPMaM;

- UCIIOJIb30BATh cpencTaa
WH(POPMAIIMOHHBIX

KOMMYHHKAIIUOHHBIX TEXHOJIOTUH B peIICHUN
KOTHUTHBHBIX,KOMMYHUKATUBHBIX U
OpraHn3allvOHHBIX 3agady C

co0uTr0IeHHEM
TpeOoBaHU IPrOHOMHMKH, TEXHHUKH
0€30IacHOCTH, TUTHEHBI, pecypcocOepekeHus,
MPABOBBIX M ATUYECKUX HOPM, HOpPM
UH(POPMALIMOHHOM
0E30ITacHOCTH;

BJIaJIETh HaBBIKAMM DACIIO3HABAHUS M 3aIUTHI
nHpopmanuy, HHGOPMALMOHHONW 0€30IacHOCTH
JUYHOCTH

IIOMOILBIO PA3JIMYHBIX [IPUEMOB; IPUMEHATh YPAaBHEHU,
HEPABEHCTBA, UX CUCTEMBI JUI PEIICHUS MAaTEMaTUYECKUX 3a1a4 U
3a71a4d U3 pa3IMYHBIX 00JacTell HAYKU U peabHON JKU3HU;

OK. 03. ILmanupoBaTh u
PCATIN30BbIBATH
COOCTBEHHOE

B o0nactu JTyXOBHO-HPABCTBEHHOT'O
BOCITUTAHUS:
- c(hOpMUPOBAHHOCTh HPaBCTBEHHOT'O

- yMETh ONEpPUPOBATH MOHATUSMHU: pallOHAIbHbIE,
UppalMoOHaIbHBIC, TOKa3aTeNIbHbIC, CTETICHHBIE, IOTAPHU(PMUIECKHE,
TPUTOHOMETPHYECKHE YPaBHEHHUS U HEPABEHCTBA;




npohecCuoHaTbHOE u
JUYHOCTHOE  pPa3BHTHE,
IpeANPUHIMATEICKY IO
JeSITeITbHOCTD B
npohecCHOHABLHOM
chepe, UCIIOJIb30BATh
3HaHUSA 110 IPaBOBOH U
(MHAHCOBOW TPAMOTHOCTH
B Pa3JIMYHBIX >KU3HCHHBIX
CUTYAIIHSIX;

CO3HaHMsI, STUYECKOI0 [TOBE/ICHUS;
- CHOCOOHOCTh OLIEHMBATh CHUTYalHI0 MU
IIPUHUMATH OCO3HaHHbIE pelieHus,
OPUEHTHUPYSCh HAa  MOPAJIbHO-HPAaBCTBEHHBIC
HOPMBI U LIEHHOCTH;

- OCO3HAHHE JIMYHOT'O BKJIAJA B IOCTPOEHUE
YCTOMUYMBOTO OyAYLIErO;

- OTBETCTBEHHOE OTHOILIEHUWE K CBOUM
poruTensiM M (WIM) JOPYIMM UI€HAM CEMbH,
CO3JaHHI0O CEMBM HAa OCHOBE OCO3HAaHHOIO
NPUHATUSA LEHHOCTEH CEMEWHOM JKU3HH B
COOTBETCTBUHM C TpaauLUsAMHU Haponos Poccuu;
OBnazneHue  yHUBEPCAIbHBIMU
PETYJISATUBHBIMU ACUCTBUAMM:
a) CaMOOpTraHU3aIUs:

- CaMOCTOSITEIILHO
[103HABATEJIbHYIO
JesITeIbHOCTb, BBIABIATH MPOOJIEMBI, CTABUTh U
(dbopMynupoBarth CcOOCTBEHHBIE 33/a4U B
00pa30oBaTEeNbHON JEATENIBHOCTH U >KU3HEHHBIX
CUTYaLUsX;

- CaMOCTOSITEIBHO ~ COCTaBJIATH  ILUIAH
pemieHus mnpoOJeMbl € YYE€TOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEOYTEHHUI;

- JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;
Croco0CTBOBATh (POPMHUPOBAHUIO U MPOSIBICHUIO
HIMPOKOM 3PYTUIMU B Pa3HbIX 00JacTAX 3HAHUH,
MOCTOSIHHO MOBBILIATh CBOM 00pa3oBaTeNbHbIN U
KYJIbTYPHBII YPOBEHB;

0) CaMOKOHTPOJIb!

UCIOJb30BATh MPUEMBl pedIeKCUN I OLEHKU
CUTYyalluH, BBIOOPA BEPHOTO PEILICHMS;

- YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHC
IIPUHUMATB PEIICHUS 110 UX CHIKCHHUIO;

OCYIIECTBIISATh

- YMETb ONIEPUPOBATh IMOHATUSAMHU: MHOIOTPAHHUK, CEUEHUE
MHOTOTpaHHHKa, KyO0, mapaienenue], npu3Ma, nupamua,
¢burypa 1 moBepxHOCTh BpPALICHHS, IIMIIMH/IP, KOHYC, map, chepa,
cedeHus (hUrypsl BpalieHusl, IIOCKOCTh, Kacarolascs chepsl,
II01IA/1b TOBEPXHOCTU IUPAMU/Ibl, IPU3MBI, KOHYCA, LIWJINHIPA,
wiomaapb chepsl, 00beM Ky0a, MPSIMOYTOJIbHOTO Mapauieenuneaa,
IIMPaMM/JIbl, IPU3MBL, IWIMHIPA, KOHYCA, 11apa;

- yMEHHE N300pakaTh MHOTOTPaHHUKH U TIOBEPXHOCTH
BpaIllEHUs1, UX CEYEHHUS OT PYKH, C TIOMOLIbIO YEPTEKHBIX
MHCTPYMEHTOB;

- YMETh PAclO3HaBaTh CHMMETPHUIO B IIPOCTPAHCTBE; YMETh
pacno3HaBaTh NPaBUIIbHBIE MHOTOI'PAHHHKY;

YMETb  ONEpPUPOBATh IOHATUSAMHU: TPSAMOYIOJbHAas CUCTEMa
KOOPJMHAT, KOOPJAMHATBHI TOYKH, BEKTOP, KOOPAMHATHI BEKTOpA,
CKAJLIDHOE IIPOM3BEICHUE, YIrOJd MEXAY BEKTOpPAMM, CyMMa
BEKTOPOB, ITPOU3BEACHNUE BEKTOPA HA YUCIIO; HAXOIUTH C IIOMOILBIO
U3Y4YEHHBIX (OPMYJI KOOPAMHATHI CEPEMHBI OTpe3Ka, PacCTOSTHUE
MEXIY JBYMsI TOUKaMH,




B) SMOIIMOHAIHHBIN WHTEILICKT,
npeArnoararonui chOpMHUPOBAHHOCTb:
BHYTPEHHEHN MOTHBAIIUH, BKJIFOYAIOIIEH
CTPEMJICHUE K JOCTHKEHUIO 1IeIM W YCIeXy,
OIITUMHU3M,

WHUIMATUBHOCTh, YMEHUE JIEUCTBOBATH, UCXOMS
U3 CBOMX BO3MOXKHOCTEI;

- SMIATUH, BKJIIOYAIOMICH CIIOCOOHOCTH
IMOHUMAaTh 3MOILIMOHAIBHOE COCTOSHHUE JPYTHX,
YUHUTHIBATH ero npu OCYILECTBIICHUU
KOMMYHHUKAIIUU, CIIOCOOHOCTh K COYYBCTBUIO U
CONEPEKUBAHUIO;

COITUAITbHBIX HaBBIKOB, BKJTIOYAIOIIHNX
CIIOCOOHOCTh ~ BBICTpaWBaTh  OTHOIICHUS  C
IPYTUMHU  JIIOABMH, 3a00TUTHCS, MPOSIBIATH
WHTEPEC U pa3periarb KOHMOIUKTHI

OK. 04. DOddextuBHo
B3aMMO/IEHICTBOBATh u
paboTath B KOJUUICKTUBE U
KOMaH/Ie;

TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEJIBHOCTH U ¥ CAMOONIPEACIIEHUIO;
-OBJIaJICHUE HaBBIKAMH y4eOHo-
HCCIIEIOBATENILCKOW MPOEKTHOW U COLMAJIbHOM
JIesITeTbHOCTH;

Osnanenue YHUBEpCaIbHBIMU
KOMMYHHUKATUBHBIMU JICHCTBUSAMH:

0) COBMECTHasl IeITeIIbHOCT:

- MOHUMAaTh W UCIOJb30BaTh MPEUMYIIECTBA
KOMaHJIHOW ¥ WHIMBUIYaTbHOU paboThI;

- IIPUHUMATh Lenu COBMECTHOMN
JIeSITETbHOCTH, OpraHu30BbIBATH u
KOOPJIMHUPOBATH JEUCTBUS MO €€ JOCTHKEHUIO:
COCTaBJSAITH  IUIAH JICUCTBHM,
pacnpenenarb poiad € y4eTOM  MHEHUUH
Y4aCTHUKOB OOCYKIAaTh Pe3yIbTaThl COBMECTHOM
paboTHI;

- KOOPJMHHUPOBATh U BBHIMOIHITH padoTy B
YCIOBUSIX  PEaJIbHOTO, BUPTYaJIbHOTO U

- ONEPUPOBATh MOHATUSAMU: CIIy4allHBIM ONBIT M CIy4YalHOE
COOBITHE, BEPOSITHOCTD CIIy4alfHOT'O COOBITHS; TPUMEHSTH (POPMYJIbI
CJIOKEHHSI U YMHOXEHHS BEPOATHOCTEH, KOMOMHATOPHBIE |PaKThl U
(bopMyIIBI IPU pelIeHUH 33a4; OLIEHUBAaTh BEPOSITHOCTH PEaJIbHBIX
COOBITHI;

- YMETh CBOOOJTHO ONEPUPOBATh MOHATUSAMU: CTETIEHb C
EJIBIM TTOKa3aTeieM, KOpEeHb HaTypabHOM CTETIEHH, CTETICHD C
palroHAIBHBIM ITOKa3aTeNleM, CTENEHb C IeHCTBUTENIbHBIM
(BemiecTBEHHBIM) MOKa3aTeseM, JIorapudm dncia, CHHYC, KOCHHYC
Y TAaHT€HC MPOU3BOJIBHOTO YHUCIIA;

- yYMETh CBOOOTHO OTIEPUPOBATH MOHITHAMU: TPaPHK
¢byHKkuMu, oopaTHas QYHKIMS, CIOKHAS QYHKIUS, TUHEHHAS
byHKIMS, KBapaTuyHast PyHKIMs, CTEeHHAs! (PYHKIUS C LEIbIM
rokasareseM, TPUTOHOMETpUUecKre (PyHKINHU, 0OpaTHbIE
TPUTOHOMETPHUYECKUEDYHKIIHH, MoKa3aTesbHas "
norapupmuueckas QyHKIUU; YMETb CTPOUTh I'papuK PyHKIHH,
BBITIOJIHSTH TIPEe00pa3oBaHus rpa@uKkoB (yHKITHIL;

- YMETh UCIIOJIb30BaTh rpaduku QyHKIMN IS U3yUCHUS
IPOLIECCOB U 3aBUCUMOCTEH ITPU PELLICHUHU 3a7a4 U3 JIPYTUX




KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYILECTBIISITh MO3UTHBHOE
CTpaTeruuecKoe

MOBEJICHUE B Pa3JIMYHBIX CUTYAIUsAX, POSIBIATH
TBOPYECTBO U BOOOpaxxeHue, OBITH
WHUIMATUBHBIM. OBJIaJICHUE YHUBEPCATbHBIMU
PETYISITUBHBIMU JICHCTBUSMH:

T) IPUHATHE Ce0sl U IPYTHX JIIOICH:

- MPUHUMATH MOTHUBBI M pTYMEHTHI PYTHX
JOJICH TIPU aHAJIM3E PE3yJIbTaTOB JICATEILHOCTH;
- MpHU3HABATh CBOE MPABO U MPABO JAPYTHX
JIFOJIEH Ha OIIMOKU;

y4eOHBIX TPEMETOB U U3 PEATbHON KU3HU; BEIpAXKATh GOpMyIaMu
3aBUCUMOCTH MEX1y BEJIUYMHAMU;

- CBOOOIHO ONEPUPOBATH MOHATUSMU: YETHOCTh (PYHKIIHH,
MIEPUOTUYHOCTh ¢byHK1IUY, OTpaHUYEHHOCTh (DYHKIUH,
MOHOTOHHOCTB (DYHKIIHH, SKCTPeMyM (YHKITUU, HANOOIBIIICE U
HauMeHbIlIee 3HaYeHUS] PYHKIIMHU Ha IPOMEXKYTKE; YMETh
MPOBONTH UCCIICIOBAaHUE (PYHKIIHH;

- YMETb UCIIOJIb30BAaTh CBOMCTBA U rpauku PYHKIMMA ISt
pelieHus] ypaBHEHHI, HEPABEHCTB ; M300pa)KaTh Ha KOOPAUHATHON
IJIOCKOCTH MHOKECTBA PELICHUH ypaBHEHUI, HEPABEHCTB U MX
CHUCTEM

pa3BHBaTh CIOCOOHOCTH IOHHUMATh MHpP C

MO3MIIMH JIPYTOTO YeIOBEKa

B o06macTu 3cTeTHYeCKOro BOCITUTAHMS: - METh OIIEPUPOBATH MOHITHIMHU: CpeaHee apu(PMETHICCKOE
OK. 05. OcymecTBisiTh y pup pea puj ’

- ACTETUYECKOE OTHOIICHHE K MHUPY, | HauOoiblllee ¥ HaWMEHbIlee 3HAYeHUs, YMEHHE W3BJICKaTh,
YCTHYI0O ¥ THCHMEHHYIO

BKJIFOYAss  ACTETHKY OBITa, HAYYHOTO U | HHTEPIPETHPOBATH HH(OPMAITHIO, IIPEACTABICHHYIO B TAOIUIaX, HA

KOMMYHI/IKaHI/IIO Ha
TOCYJJapCTBEHHOM  SI3bIKE
Poccuiickoit denepanuu ¢
Y4EeTOM 0coOeHHOCTEH
COIMAJIBLHOTO u
KYJbTYPHOTI'O KOHTEKCTA;

TEXHUYECKOIO0 TBOPYECTBa, CIOPTa, Tpyla U
OOIECTBEHHBLIX OTHOIICHMIA;

- CIIOCOOHOCTh BOCHPUHHMMATH Pa3TUYHbBIC
BH/JIBI HICKYCCTBA, TPAJAUIIMU U TBOPUECTBO CBOECTO
U JIpyTUX HapoJO0B, OLIyIIaThb 3MOIMOHAIbLHOE
BO3/EHCTBUE UCKYCCTBA;

- yOSXKICHHOCTh B 3HAYUMOCTH IS
JUYHOCTH U OOIIeCTBA OTEUECTBEHHOTO U
MHPOBOTO MCKYCCTBA, 3THHUUYECKUX KYJBTYPHBIX
TpaguIMi U HAPOJHOTO TBOPUYECTBA;

- TOTOBHOCTb K CAMOBBIPA)KEHUIO B Pa3HBIX

BUJAX HWCKYCCTBA, CTPEMIICHHE TIPOSIBIISATH
KayecTBa TBOPUECKOM JIUYHOCTH;
OBnanenue YHUBEpPCATbHBIMU
KOMMYHUKAaTHUBHBIMH JCHCTBUSIMHU:

a) obmieHue:

- OCYHICCTBJIATH KOMMYHHKAIIUKM BO BCEX
chepax JKU3HU;

auarpaMmax, rpadukax, OTpaKalollyl0 CBOWCTBA peabHBIX
IIPOLIECCOB M SIBJICHUH; MPEJICTaBIsITh MHPOPMAIUIO C TOMOILBIO
TaOJIUI] U AMarpaMm

- YMETb ONIEPUPOBATh MOHITUSIMU: TOUKA, IPsIMasi, MIIOCKOCTb,
IIPOCTPAHCTBO, JBYTPaHHBIA YIoJ, CKPEIIMBAIOIIKECS IPSMBIE,
NapajuIeIbHOCTh M MEPHEHANKYISIPHOCTh MPSMBIX U IJIOCKOCTEH,
YTOJI MEXAY NPSIMBIMHU, YTOJI MEXIY NPSAMON M IUIOCKOCTBIO, YIOJ
MEX/y TJIOCKOCTSIMU, PACCTOSTHUE OT TOYKHU A0 INIOCKOCTH;

- YMETh MCIIOJIb30BaTh PU PEIICHUH 3a/]a4 U3yUeHHBIE (PaKThl
U TEOpEMBbI IUIAHUMETPHH; YMEHHE OLIEHUBATh pa3Mepbl 0ObEKTOB
OKpYXarolero Mupa




- pacno3HaBaTh HeBepOaJbHBIC CPEICTBA

OOIIeHHUS, TOHUMATh 3HAYCHUE COIMATBHBIX
3HAKOB, pacro3HaBaTh NPEINOCHUIKH
KOH(IMKTHBIX CHUTYaIui u CMATYaTh
KOH(JIUKTHI,

- Pa3BECPHYTO M JIOTMYHO H3JIaraTb CBOIO
TOYKY 3pCHHUA C HCIOJIb30BAHHUEM A3BIKOBBIX
CpCacCTB

OK. 06. IlposBasate
IPaKJaHCKO-
NaTPUOTUYECKYIO
IIO3ULIHIO,
JEMOHCTPUPOBATh
OCO3HaHHOE MOBEICHUE Ha
OCHOBE  TpaJULMOHHBIX
POCCUICKHX JIyXOBHO-
HPaBCTBEHHBIX
IIEHHOCTEH, B TOM YHCJIIE C
y4€TOM  TapMOHH3ALUU
MEXHAIMOHAIbHBIX u
MEXPEIUTHO3HBIX
OTHOLIECHWH, TNPHUMEHSATh
CTaHJAPThI
AHTUKOPPYIIIMOHHOTO
MOBEICHUS

- OCO3HAaHHE  O0YYarOIIMMHUCS
POCCHICKOM IpakIaHCKOW UICHTUYHOCTH;

- eJICHAIIPaBICHHOE pa3BUTHE
BHYTPEHHEH IO3MLMUU JINYHOCTM HAa OCHOBE
JyXOBHO-HPABCTBEHHBIX IIEHHOCTEH HAapoOJI0OB
Poccuiickoit denepanuu, ICTOPUYECKUX U
HalMOHAJIbHO-KYJIbTYPHBIX TpaJULINN,
(hopMHUpPOBaHKE CUCTEMBI 3HAYMMBIX IEHHOCTHO-
CMBICJIOBBIX  YCTaHOBOK, aHTUKOPPYIIIMOHHOTO

MHUPOBO33PEHUS, MIPaBOCO3HAHMUS,
9KOJIOTUYECKOI KYJIBTYpBI,
CIIOCOOHOCTH  CTaBUTh LEIM U  CTPOMTH

JKN3HCHHBIC IIJIaHBI,
B gactu TpaXXJAaHCKOT'O BOCIIMTAHUSA:

- OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX
nmpaB U 0O0s3aHHOCTEH, yBaKEHHME 3aKOHa U
MIPAaBOMOPSIIIKA;
- NPUHSTHE TPaTUIIHOHHBIX
HaIlMOHAJIbHBIX,

OOIICUEIOBEYECKUX T'YMAaHUCTHYCCKUX |
JEMOKPAaTUYECKUX [IEHHOCTEH;

- TOTOBHOCTH  TPOTHBOCTOSITH HJICOJIOTUN
JKCTpEeMH3Ma, HAIMOHAIN3Ma, KCeHO(hoOuu,
JTUCKPUMHHAIIMH 10 COIMATBHBIM, PEIUTHO3HBIM,
PacoBbBIM, HAIIMOHAIBHBIM TPU3HAKAM;

- TOTOBHOCTD BECTHU COBMECTHYIO

- yMETh OINEPUPOBATH MOHITHIMH: MPSIMOYTOJIbHAs CHCTEMa
KOOPJAMHAT, KOOPJAMHATHI TOYKH, BEKTOP, KOOPIWHATHI BEKTOPA,
CKaJsipHOE TPOMU3BEICHUE, YIrold MEXKIY BEKTOpaMH, CyMMma
BEKTOPOB, ITPOU3BE/ICHUE BEKTOPA HA YHCII0; HAXOIUTh C IIOMOIIBIO
M3YYCHHBIX (OPMYJI KOOPAMHATHI CEPEIMHBI OTpe3Ka, PacCTOSHUE
MEXTy IBYMSI TOUKAMU;

- YMETh BBIOMpaTh MOAXOASIIMNA W3YYEHHBIH METOJ s

pemiCHud 3aga4dd, paclno3HaBaTb MATCMATHYCCKUC (1)3KTI>I n
MAaTeMaTU4YCCKUEC MOJACIN B IMPUPOJHBIX U O6IJ.I€CTB€HHBIX
SIBJICHUAX YMCHUEC MMPUBOAUTH IMPpUMCEPHbL MATEMAaTHYICCKUX

OTKPBITUM POCCUICKON U MUPOBOM MaTeMAaTHYECKOW HAYKH.

- YMETh ONEPHUPOBATh IOHATUSAMH: CIyYaWHBIA ONBIT U
ciydaifHoe  cOOBITHE, BEpPOSTHOCTb  CIyYaHOIO  COOBITHS;
IPUMEHSTh (OPMYJBI CIOKEHUS M YMHOXEHHUS BEpOSITHOCTEH,
KOMOWHATOpHbIEe (akTbl M (QOpMyNIbl TNpPU PpELICHUH 3ajad;
OLICHUBATh BEPOSITHOCTH pEAIbHBIX COOBITHII; 3HAKOMCTBO CO
CIIy4alHbIMU BEJIUYMHAMU;




NESTEIbHOCTh B MHTEpecax TPakJaHCKOro
o01iecTBa, yuacTBOBaTh B CAMOYTIPABJICHUH B
o011e00pa3oBaTeIbHON OpraHU3alliid U JIETCKO-
FOHOILLIECKUX OpraHu3ausix;

- yMEHHE B3alMO/ICIICTBOBATH c
COLIMAIBHBIMA MHCTUTYTAMH B COOTBETCTBUU C
X QYHKIHUSIMHA U HA3HAYCHHUEM;

- FOTOBHOCTh K  TyMaHUTapHOW U
BOJIOHTEPCKOM JIESITEIbHOCTH;

MaTPpUOTHYECKOTO BOCIIUTAHUS:

- c(hopMUPOBAHHOCTH poccuiicKon
IFPAKJAHCKOW  MJEHTUYHOCTH, NATPUOTHU3MA,
YBaXEHHMs] K CBOEMY  Hapoay, 4yBCTBa
OTBETCTBEHHOCTH nepen PoaunHoii, ropgoctu 3a
CBOM Kpaii, cBOXO PosinHy, CBOM SI3BIK U KYJIBTYPY,

IIpOLIOE u HacTosALIEE
MHOTOHAllMOHAJIBHOTO Hapoaa Poccuu;

- LIEHHOCTHOE OTHOILIEHNE K
roCy/1apCTBEHHBIM CUMBOJIaM, HICTOPUYECKOMY U
IIPUPOJHOMY HacCJIEUIO, MaMSATHUKAM,
TpaguUUsM  HapOJOB Poccun,

JOoCTWKEeHMsAM Poccum B HayKe, MCKYCCTBE,
CHOpTE, TEXHOJIOTUAX U TPYAE;
- uelHas yOeXIeHHOCTb, T'OTOBHOCTh K

CITYKEHUIO u 3alnTe OreuecTBa,
OTBETCTBEHHOCTh 32 €ro cyAn0y; OCBOCHHBIC
oOyJaromuMucs MEKIPEIMETHBIE TTOHATHS
u YHUBEPCAIbHBIE y4eOHBIC JEUCTBUSA
(perynaTuBHBIE, MO3HABATEIIbHBIE,
KOMMYHUKATUBHBIE);

- CHOCOOHOCTH HMX  HCHOJL30BaHUSA B
MO3HABATEIPHON M COIMAIIBHOM TPaKTHKE,
FOTOBHOCTH K CaMOCTOSITCIIBHOMY
IUTAHUPOBAHUIO W  OCYLIECTBICHHUIO Y4eOHOM
JIEATEIHHOCTH, OpraHU3aIHN y4eOHOTO




COTpyAHHYECTBA c MEe1arOru4eCKUMHU
paboOTHUKaMU M CBEPCTHHKAMH, K Yy4YacTHIO B
MMOCTPOCHUH WHIUBUIYaTHHOU 00pa30BaTEIIbHON
TPAeKTOPUU; OBJIAJCHUE HaBBIKAMH Yy4eOHO-
HCCIIEJIOBATENILCKOW, MTPOEKTHOM M COLMAJIbHOM
JEeSATEIbHOCTH

OK. 07. CogpeiicTBoBaTh
COXPAaHEHHUIO
OKpYXaroIein cpenpl,
pecypcocOepexeHHIo,
OPUMEHSTh 3HaHUS 00
U3MEHEHUU KIIuMaTa,
IPUHLUIBL  OEpEKIUBOTO
MIPOU3BO/ICTBA,

3¢ (HEeKTHBHO NIEHCTBOBATH
B Ype3BbIUaiiHbIX
CUTYAIIHSIX;

- HE NPUHUMATh JEHUCTBUS, NPHUHOCSALIUE

BpEJ OKPYKaIOILEH Cpee;

- YMETh MPOTHO3UPOBATH

HEOJIaronpusATHBIC YKOJOTUYECKHUE TOCIICICTBHS

MPEINPUHUMAEMBIX AEHCTBUHM, MPENOTBpallaTh

HX;

- paclIUpUTH NeITeIILHOCTH

9KOJIOTHYECKOH HaIpaBJICHHOCTH;

pa3pabareiBaTh IUIAaH pEHICHHUS MPOOIEMBI C

Y4ETOM

aHaIu3a
n

HEMaTEepHUaIbHBIX PECYPCOB;

- OCYILIECTBJIATH LEJIEHAIIPABICHHBIN ITOUCK

MEePEeHOCEe CPEICTB W CIOCOOOB JEHCTBUS B

npodeccCHoHANBHYIO Cpeny;

- YMETh MEPEHOCUTD 3HAHUS B

MO3HABATENbHYI0O U TMPAKTUYECKYI0 O00JIacTU

KU3HENCATCIBHOCTH;

- npeyaraTb HOBBIE IPOEKTHI, OLEHUBATh

OIIBIT

HMCIOIIUXCA MaTCpHUaIbHBIX

nuacn C IMO3WIUHU HOBHU3HBI, OPWUIMHAJIBHOCTH,
HpaKTHqCCKOﬁ 3HAYUMOCTH,

- JaBaTb OLCHKY HOBBIM  CUTYyalUsM,
BHOCHUTC

KOPPEKTHUBBI B JACATCIIbHOCTD,OLICHNBATDH
COOTBCTCTBHUC PC3YJILTATOB LC/ISAM

- YMeThb ONEpUpPOBaTh NOHATHSAMH: (YHKIHSA, HENpepbIBHAS
GbyHKUMSA, TOpOM3BOJHAs, IepBOOOpa3Has,  HEOoNpelesEHHBIN
WHTErpall, ONpEJENICHHbI  WMHTErpan; yMeTb  HaXOJUTh

IPOM3BOJIHBIE 3JIEMEHTAPHBIX (YHKLUH, HCIOJIB3Ysl CHpPaBOYHBIE
MaTepuaibl; HCCIEAOBAaTh B IMPOCTEHHIMX Clydasx (yHKIHMHM Ha
MOHOTOHHOCTb, HaXOJWUTh HAWOOJbIINE W HAaUMEHBIINE 3HAUYCHUS
¢byHKUMH; CTPOUTH TpadUKW MHOTOUICHOB C HCIOJIH30BAHUEM
annapara MaTeMaTH4YecKOro aHajau3a; MPUMEHSATh IMPOU3BOAHYIO
IpU pelIeHHH 3aJad Ha JBUKEHHE, pellaTh IpPaKTUKO-
OpUEHTHPOBAaHHbIE 3aJlaud Ha HauOOJbIIME W HAUMEHbILINE
3HAYEHUS], HA HAX0X/IEHNUE YT, CKOPOCTH U |[yCKOPEHUS;

- YMETh OIEpPUPOBaTh MOHATUSAMU: JBUKEHHE B IPOCTPAHCTBE,
10/100HbIE PUTYPBHI B IPOCTPAHCTBE;

- YMETb BBIUUCIATH T'€OMETPUUECKHE BEIMYMHBI (IJIMHA, YTOI,
iouaib, 00beM, IJIONIAAb OBEPXHOCTH), UCIONb3YsI U3YUEHHBIE
(bopMyIIBl U METOIBI

I1K3.1. IIpoBoauTH
KOHTPOJIb [apaMeTpPOB,
JIMAarHOCTHKY H

- YMETb ONEpUPOBATh MOHATUAMU: CpeaiHee apupMeTHIECKOE,
HauOOoJIbIIIee U HANMEHbIIIEE 3HAUCHNUS,

- YMETh  W3BJIEKaTh, HWHTEPIPETUPOBATh  MH(MOPMAIIHUIO,




BOCCTAaHOBJICHHE
paboTOCIIOCOOHOCTH
U(PPOBBIX YCTPOUCTB
KOMITHFOTEPHBIX CHCTEM H
KOMILJICKCOB.

NpEJCTaBICHHYI0 B Ta0iunax, Ha Juarpammax, Trpadukax,
OTPaXKaIOIly}0 CBOWMCTBA pEAIbHBIX IPOLECCOB W  SIBJICHMI;
NPEJCTaBIATh HH(POPMAIHIO C TIOMOIIBIO TAOJIUI] U JJHArPaMM;

- yMEThb pelaTb YpPaBHEHUS, HEPABEHCTBA M CHCTEMBI C
[IOMOIUBIO  PA3IMYHBIX  IPUEMOB; INPHUMEHATb  YPaBHEHHS,
HEPABEHCTBA, UX CUCTEMBI I PEIICHUS MAaTEMATHYECKUX 3a/1a4 U
3a71a4d U3 pa3IMYHBIX 00JacTell HAYKU U PeabHOM KU3HU.




2. CTpyKTypa U coJep:kaHue 0011e00pa30BaTeIbHON TUCIUNTHHBI

2.1. O6beM TMCHUIIMHBI U BUABI y4e0HO padoThI

Bun yueOHo# padboThl

Obvem 6 uacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHUTIJIMHBI 246
B T.4..

OcHOBHOE coepxaHue 223
B T. U.:

TEOpEeTUICCKOe 00yICHUE 133
[paKkTU4YecKoe o0yueHue 90
[IpodeccuoHaTbHO-OPHEHTHPOBAHHOE COlepKaHme (Coep:KaHue

MPUKJIATHOTO MOYJIs)

B T. U.:

TEOPETUYECKOE O0YUCHUE 10
MIPAKTUYECKHE 3aHITHSI C DIIEeMEHTaMU MPodeCCHOHATBHO-OpPUEHTUPOBAHHOTO 30
colepKaHus

Koncynbranus 11
IMpomexxyTouHas arrecTanus (3k3amen 1,2) 12
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2.2. TemaTnuyeckuii NJIaH U coJepKaHUeE TUCHUTITHHBI

HaumenoBanue pa3nenos u Coneprxanue yueOHOro MaTepuaiia (OCHOBHOE U MPO(ecCHOHAIBHOE OPUEHTHPOBAHUE), O6bem dopmupyembie
TEeM 1a00paTOPHBIE U NTPAKTUUECKUE 3aHATHSL, IPUKIAIHON MOAYIIb 4acoB KOMIIETCHIIUU
1 2 3 4
OcHoBHOE coaepkaHue
Pa3nen 1. [loBTOpeHue Kypca MATEMaTHKH OCHOBHOM IIKOJIbI 21
Tema 1.1. . . 2
ba3oBble 3HaHUS U YMEHUS 110 MaTeMaTHKE B IPOPECCUOHATBHON U TIOBCETHEBHOM
JESATEIIBHOCTH.
[enb u 3a1auu MaTeMaTUKU
IIPM OCBOCHUH
CIEUAJIBHOCTH
Tema 1.2. . 2 OK-01, OK-02,
JleiicTBUSI HaJl TOJIOKUTENIBHBIMU M OTPULIATEIbHBIMHU YHCIIAMU, OOBIKHOBEHHBIMU U OK-03. OK-04
JEeCATUYHBIMU Apo0sMU. POPMYIIbI COKPALIEHHOTO YMHOXKEHUS. OK-0 5’ OK 06,
Yuciia 1 BBIYUCIICHHUS. Dt bes
Beipaxenus u OK-07, IK 3.1
[TpakTrueckoe 3anstue Ne 1
npeoOpazoBaHus
Tema 1.3. IlonsTHe ypaBHeHuUs U HepaBeHCTBA. VX cBoiicTBa. JIMHEHBIE ypAaBHEHUS U HEPABEHCTBA. 4
KBanpathble ypaBHEHUS 1 HEpaBEeHCTBA. [[poOHO-TMHEHbIE YpaBHEHHS U HEPABEHCTBA.
VpaBHEHNs 1 HepaBeHCTBA VYpaBHEHMSI U HEPABEHCTBA ¢ MOyJieM. Pemienune npogeccHoHAIbHO-OPHEHTHPOBAHHBIX
3aga4
[TpakTrueckoe 3anstue Ne 2
Tewma 1.4. [IpocTeie MPOLEHTHI, pa3Hble CIOCOOBI MX BHIUHUCICHHUS. 2
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HpOL[eHTHI:Ie BbIYUCICHUA

CrnosHble mpoleHTsl. Pemenne npogeccHoHAIbLHO-OPHEHTHPOBAHHBIX 32124

Tema 1.5. 2
Bunbl mnockux GUryp v UX mIomaim.
I'eomeTrpus Ha miockocTu
Tema 1.6. [Tonstue yncnoBoi pyukiuu. CriocoOsl ee 3aganus. ['paduk ¢pynknuu. [IpeodpazoBanus 6
rpadukoB. CBolicTBa (4€THOCTh, MOHOTOHHOCTH, OTPAaHUYEHHOCTb, IEPHOANIHOCTD )
UYucnosas pyHKIUSA
[IpakTuueckoe 3anstue Ne 3
Tema 1.7. IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE CO/IEPKAHNE 4
CucTeMbl IByX JIMHEHHBIX Paznuunbie criocoOb!I penieHHs CUCTEM JIBYX JIMHEHHBIX YPAaBHEHHH C JBYMSI
YpaBHEHUH C IByMs MIePEeMEHHBIMU: TpapUUeCKHii, CII0XKEHHsI, TOACTaHOBKU, Kpamepa.
NepPEeMEHHBIMH
Pemrenne npogeccuoHaILHO-OPUEHTHPOBAHHBIX 3224
Bxo1HOM KOHTPOJIb
Pa3nes 2. Ctenenn n kopuu. CrenenHasi QyHKIus 12
Tema 2.1. . . . 2
[ToHsATHE KOPHSI 11-0¥ CTETIeHN U3 ACHCTBUTEIHHOTO YUCIIA M €r0 CBOMCTBa. Pemenue OK-01. OK-02
. npo¢ecCHOHATBHO-OPUEHTHPOBAHHBIX 32124 ’ ’
Kopens n-oit crenenun OK-03, OK-04,
OK-05, OK-07,
Tema 2.2. 2

CreneHb ¢ palMoOHaIbHBIM
U J€HCTBUTEIbHBIM
MoKazaresiem

[lonsiTHE cTENEeHU ¢ pallMOHAIBHBIM U ACHCTBUTENBHBIM NOKa3zareneM. CBoiicTBa
CTEIICHEN.
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Tema 2.3.

HppaunonanbHbie
YpaBHEHUS U HEPABEHCTBA

HppaumnoHanbHble ypaBHEHNS U HEPABEHCTBA. METOIbI MX PEILICHUS

[IpakTuueckoe 3ausitue Ne 4

Tema 2.4. 4
Crenennblie (yHKIMU U UX rpaduku. VX ucrnonp30BaHue IpH rpaduuecKoM peleHUN
ypaBHeHUH. Penrenue npogeccnoHalbHO-OPUEHTHPOBAHHBIX 3a/1a4
Crenennble (yHKIIMU
Pa3nen 3. Iloka3aTtenbHasi pyHKuus 10
Tema 3.1. . . 2
Onpenenenne nokasarenbHol GyHKIUU. Ee rpaduku u cBoiicTBa. Pemenue
npogeccuoHaAILHO-OPUEHTHPOBAHHBIX 32124
[NoxazatenbHast QyHKIHS
Tema 3.2. . 4
Pemenue nokasarenbHbIX YpaBHEHUH pa3IMUHbIMU CIIOCOOAMU.
Pemenne nokasaTenbHbIX MpaxTnaeckoe sanstie No 5
YpaBHEHUU p B OK-01, OK-02,
OK-03, OK-04,
Tema 3.3 2 OK-05, OK-07
o Perienune nokazaTesbHBIX HEPABEHCTB PA3IMUHBIMU CIIOCOOAMH.
Pemenue nokasarenpHbIX
[IpakTnueckoe 3anstue Ne 6
HEPABEHCTB
Tema 3.4. 2
[Ipumenenne 3YH npu pemeHnn mokas3aTellbHbIX YPAaBHEHUI U HEPABEHCTB.
[Ipumenenne 3YH npu
pELICHUN YPaBHEHUN U (KonTponbhas paboTta)
HEPABEHCTB
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Pa3nea 4. Jlorapugmsl. Jlorapudpmudeckas pyHkuus

18

Tema 4.1. 6
Jlorapudm uncna. [lecatuunsiii sorapudm. Cpoiictsa norapudma. Jlorapudmuposanue u
norenuuposanue. [IpeobpazoBanue norapupMuyecKux BoIpAKEHUIN
Jlorapudwm yucna
Tema 4.2. 2
Onpenenenue norapupmudeckont pynkuuu. Ee rpaduxu u cBoiicTBa. Pemenue
Jlorapudmugeckast npogeccuoHaAILHO-OPUEHTHPOBAHHBIX 32124
HKIIUS
bymsa OK-01, OK-02,
_ OK-03, OK-04,
Tema 4.3. Pemenue norapudmudeckux ypaBHEHUI U HEPABEHCTB PA3IUYHBIMU CIIOCO0AMU. 8 OK-05. OK-07
Pemenue [IpakTuueckoe 3anstue Ne 7
norapupMUIECKUX
YPaBHCHHH 1 HCPABCHCTB I[IpakTuueckoe 3ansTue Ne 8
Tema 4.4. 2
[Tpumenenue 3YH npu perennn gorapudMUuecKux ypaBHEHHH U HEPABEHCTB
[Tpumenenne 3YH npu
pelIeHnH ypaBHEHUN U (KontponbHas pabota)
HEPABEHCTB
Pa3nen 5. KoopauHaTsl 4 BEKTOPBI 16
Tema 5.1 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJlEPKAHUE 4 OK-02, OK-03,
OK-04, OK-07,
IK 3.1

BCKTOpLI Ha IJIOCKOCTHU

ITonsatue BekTopa. Cil0K€HHE U BEIYUTAaHUE BEKTOPOB. Y MHOKEHUE BEKTOPA Ha YUCIIO.
Pemrenne 3a1a4 Ha moCTpoeHNE ¢ TOMOIIBIO HUPKYJIA U TuHENKH. [IpakTHko-
OPHEHTHPOBAHHBIE 32Ja4H.
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IIpakTnueckoe 3ansatue Ne 9

Tema 5.2. JlekapTOBBI KOOPJIMHATHI Ha TWI0OCKOCTU. KoopauHatel Touku U BekTopa. JleicTBus ¢ 6
BEKTOpaMHM B KoopauHaTax. CKalsipHOE IPOU3BEIEHUE BEKTOPOB. J{I1MHa BEKTOpa U

JlekapToBbI KoOp/MHaTh Ha | OTPE3Ka. Breruucnenue yria Mexay Bekropamu. KoopauHaTel cepeiuHbl OTpe3Ka

mockoct. KoopanHatsl

BEKTOpA. [IpakTuueckoe 3ansarue Ne 10

Tema 5.3. JlexapToBBI KOOpAMHATHI B MpocTpaHcTBe. KoopauHaTel TOUKK U BekTopa. JleicTBus ¢ 6
BEKTOpaMH B KoopJuHaTax. CKalsipHOE IPOU3BEICHUE BEKTOPOB.

Bexkrops! B npocTpaHcTBE
Kommianaphuseie Bektopsl. CkansipHOe TpoU3BeIeHUE BEKTOPOB. JiinHa BekTopa.
Boruncnenue yriia Mmex1y Bektopamu. Pemenue npogeccnoHaabHO-OpMEeHTHPOBAHHBIX
3aga4

Pa3nen 6. [IpsiMble M MJIOCKOCTH B MPOCTPAHCTBE 14

Tema 6.1 2
[Tpeamert crepeomerpuu. OCHOBHBIEC MOHATUS cTepeoMeTpur. OCHOBHBIE aKCHOMBI

Jlornueckas CTPYKTypa CTCPCOMCTPHU. Bunpr IIPAMBIX

reoMeTpUH

P OK-01, OK-03,
OK-04, OK-07

Tema 6.2. [TapannensHbie mpsMas U mwiockocThb. (OmnpeneneHue, NpU3HaK) 4

[TapannensHoCTh NpsiMoii 1 | [lapamnensHbie muiockocTH. (Onpenenenue, npusHak, cBocTea). TeTpasap u ero

IUIOCKOCTH, MJIOCKOCTEMN aneMeHThl. [lapamnenenunen u ero anemenTsl. [loctpoenne ceuennii. Pemenne 3anau.
[TpakTrueckoe 3anstue Ne 11

Tema 6.3. [lepnenukynspasie npsiMele. [leprneHIuKyIIpHOCTh NPSIMON U MIIOCKOCTH, MPU3HAK. 4
CBs13b MEX]ly MapayieIbHOCTHIO U MEPIEHANKYISIPHOCTHIO MPSIMBIX U MJIOCKOCTEH.

TlepreH MKy ASPHOCTD [lepnenqukynsipHbIE MJIOCKOCTH, IPU3HAK.

IPSIMBIX, IPSIMOM U

24




IUIOCKOCTH, IIJTIOCKOCTEH

IIpakTnueckoe 3anstue Ne 12

Tema 6.4. 4
Teopema o Tpex nepneHaAuKyIspax. PaccrossHue OT TOYKHU 10 IIOCKOCTH. YTOJI MEXAY
Teopema o Tpex IIPSIMOM U INIOCKOCTHIO. Pemmenne npogeccnoHaibH0-0pHEeHTHPOBAHHBIX 32124
NEPIICHIUKYJIApax
Paszpnen 7. OcHoBbI TpUTroHOMeTpHHU. TpUroHOMeTpHUYecKne (PYHKIHH 36
Tema 7.1. 2
Onpenenenne paguaHHol Mepsl yriia. Tpuronomerpuueckuii kpyr. OnpeneneHue cuHyca,
Pajuanuas u rpajycHas KOCHHYCa, TAHI'€HCa, KOTAaHT'€HCa.
dopma yrira. Onpenernenue
TPUTOHOMETPUYECKUX [Ipaktuueckoe 3anstue Ne 13
byHKIUiI
Tema 7.2. 2
OK-01, OK-02,
. . . 3HaKM TPUTOHOMETPUUYECKHX (PYHKLHUH 110 YETBEPTSAM; UETHOCTh, HEUETHOCTD; OK-03, OK-04,
POCTCHUIIINEC CBONCTBA MIEPHOTUIHOCTD OK-05, OK-06,
TPUTOHOMETPUUECKHUX
P MCTp OK-07,IIK 3.1
byHKIMA
Tema 7.3. 4

3aBUCUMOCTb MEXITY
TPUTOHOMETPUYECKUMHU
(GYHKIIUSMU OJTHOTO
aprymeHra

IIpodeccnonaIbHO-OPHEHTHUPOBAHHOE COAEPKAHUE
OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA.
Hcnonb3oBaHue CBOMCTB TPUTOHOMETPUUYECKUX (DYHKIMN B MPO(ECcCHOHANBHBIX 33a4ax

[TpakTnueckoe 3anstue Ne 14
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Tema 7.4.

DopMyJIbl IPUBEACHUS

®opmyisl ipuBeaeHUd. X mpuMeHeHue npu pemieHuu 3aaad. Pemenne
npo¢eccCHOHATbHO-OPUEHTHPOBAHHBIX 33124

Tema 7.5. @opMysl cinokeHus. PopMyJibl JBOMHOIO U ITOJIOBUHHOI'O apryMeHTa. GopmMyIisl 8
NoHMXeHus creneHu. [IpeoOpa3zoBanue cyMMbl TPUTOHOMETPUYECKUX (DYyHKIIHI B
TpHUroHOMeTpHYECKHe MIPOU3BEACHUE U TPOU3BEICHUS B CYMMY
npeoOpazoBaHus
[Ipaktuueckoe 3anstue Ne 15
[IpakTnueckoe 3ansarue Ne 16
Tema 7.6. 4
r . I'paduk u cBolicTBa PyHKIMIA Yy = SinX;y = cosx;y = tgx;y = ctgx. Pemmenue
pacukn u coiicTsa npogeccHOHATLHO-OPHEHTHPOBAHHBIX 32124
TPUTOHOMETPUUYECKHX
byHKIMA
Tema 7.7. 2
06 OO6patHble TpuroHoMmerpudeckue GpyHkimu. Mx cpoiicta u rpaguxu. Pemenue
paTHBIC npodeccHonaIbHO-0PHEHTHPOBAHHBIX 32/1a4
TPUTOHOMETPUUYECKHE
byHKIMHA
Tema 7.8. Pemenue npoctelx TpPUrOHOMETPUYECKUX YPABHEHUH SINX = a; cOSX = a; tgx = 10
a; ctgx = a. Pemenue Gomnee CI0KHBIX TPUTOHOMETPUYECKUX YpaBHeHUi. Perenue
TpHrOHOMETpHYECKHE MPOCTEUIIINX TPUTOHOMETPHUIECKUX HEPABEHCTB

YpaBHEHUS U HEPABEHCTBA

IIpakTnueckoe 3ansarue Ne 17

[IpaxkTnueckoe 3ansTue Ne 18

26




Tema 7.9. IIpumenenne 3YH npu pemnienuu 3a1ad o TpUrOHOMETPUU. 2
KoHnTposb 3HaHU#I (KonTponwsHas pabora)
Paznea 8. IIpousBoaHas GpyHKIMH, ee IPUMEHEHHE 40
Tema 8.1. Uucnosas nmociaenoBarenbHOCTh. CiocoOs! 3amanus. CoiicTa. [Ipenen yucioBoi 6
nocneaoBarenbHocTH. [Ipenen ¢pyHknuu B Touke U Ha OeckoHeunoctH. [Ipumenenne 3YH
TeopHs TIpe/IENoB IIPY BBIYMCIICHUY NPELEIIOB.
[IpakTnueckoe 3ansarue Ne 19
Tema 8.2. [Ipupamenue aprymenTa u GyHKUMU. 3a1a4i, IPUBOJIAIINE K IOHATHIO IPOU3BOAHOM. 2
[TonsTre nponssogHoN. Haxox1eHne mpon3BoHOM 1O onpeneneHuto. Pemenue
TlousiTue HpOHSBOI[HOﬁ HpO(l)ECCI/IOHaJIbHO‘OpHeHTHp()BaHHI)IX 3agav
OK-01, OK-02,
Tema 8.3. 2
IIpon3BoaHBIE CYMMBI, Pa3HOCTH, IPOU3BEACHMS, YACTHOTO. OK-03, OK-04,
OK-05, OK-06,
dopMyIibl U ITpaBUia -
pMY P [IpakTuueckoe 3ansarue Ne 20 OK-07, TIK 3.1
b depeHIIMPOBaHUS
Tema 8.4. [Tonsarue cnoxHoit pynkuuu. [IponszBoanas cnoxxHoi ¢pyHkuuu. Yucno e. HatypanbHbiit 8
norapudm. [IponsBoiHbIE CTENEHHOMN, TOKAa3aTeNbHOM, Torapu(pMHUIECKO,
Haxos/IeHHe NPOU3BOAHBIX | TPHTOHOMETPHYECKHX byHKUIMH
OCHOBHBIX 2JIEMEHTapHBIX
byHKIUi [IpaxTrueckoe 3ansTue Ne 21
Tema 8.5. ITonsTHe KacaTebHOU. | €OMETpUYECKUN CMBICII IIPOU3BOJIHOM. Y paBHEHUE KacaTEIbHOM. 4

['eomeTpuyeckuii CMbICT
MIPOU3BOJHOMN

[Tpumenen6bue 3YH npu pemennn 3amay.

[IpakTnueckoe 3anstue Ne 22
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Tema 8.6.

dusnyeckuii cMBICT
MIPOU3BOAHOMN

[onsarue |l mpousBoanoii. Ee pusnueckuii cmpicn. Pemenue 3a1a4 Ha mpuMeHEeHUE
npou3BoaHON. Pemienne nmpogeccuoHaJIbHO-OPUEHTHPOBAHHBIX 33124

Tema 8.7.

UccnenoBanue GyHKIMH HA

MOHOTOHHOCTb U
IKCTPEMYM

HccnenoBanue GyHKIME HA MOHOTOHHOCTD C TTIOMOIIBIO TIPOU3BOIHOM. [loHsITHE
MakcuMyMa ¥ MUHUMyMa QyHkun. VccinenoBanre GyHKIIUN HA SKCTPEMYM C TOMOIIBIO
MPOU3BOIHOM.

[IpaxTuueckoe 3anarue Ne 23

Tema 8.8.

BBITTyKI10CTh ¥ TOUKH
neperuda rpaduka
byHKIIUN

[ToHsITHE BBITYKJIIOCTH BBEPX M BHHU3; TOUKH Nieperuda rpaduka QyHKIHH.

AJ'IrOpPITM HCCIICAOBaHUA (bYHKI_II/II/I Ha BBIITYKJIOCTb U TOUKHU neperH6a

Tema 8.9.

UccnenoBanue GyHKIMM 1
nocTpoeHue rpadukoB

NccnenoBanmne QpyHKIM 1 TOCTpoeHKE TPpaUKOB € TIOMOIIbIO IPOU3BOIHOM.
IIpumenen6bue 3YH npu pemenuu 3angau

Tema 8.10.

Haubomnsimee u
HaWMeEHbIIIEE 3HAUECHUE
(GYHKIIMM Ha TPOMEKYTKE

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COACPKAHUE

Haxoxnenrne HauboIbIIero 1 HauMEHbIIEro 3HaYeHHs PYHKIIMU Ha TIPOMEXKYTKE.
Pemenue npodeccroHabHBIX TEKCTOBBIX 33]a4 Ha IKCTPEMYM

[TpakTrueckoe 3anstue Ne 24

Tema 8.11.

IIpumenen6bue 3YH npu pemenun 3anau.
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KoHTpos 3HaHMit

(KonTposbHas paboTta)

Pa3znen 9 IlepBooGpa3nasi pyHKIHH, ee IPUMEHEHHE 20
Tema 9.1. 2
[Tonstue nuddepenunana pynkuu. Ero reomerpuyeckuii CMbICI.

Huddepennman GyHkmm

Tema 9.2. [TonsiTre nepBoOOpa3HOM, HEOIIPEIETIEHHOI'O HHTETpalla, ONlepallui HHTErPUPOBAHUS. 4
CaoiicTBa HeolpeneIeHHBIX HHTErpaioB. Tabauia HeonpeaeIeHHbIX HHTETPaloB

HeOHpeI{eHeHHBIﬁ HAHTErpaj HpaKTH‘IeCKOG 3aggrue Ne 25

Tema 9.3. [TonstTue onpenenennoro unrerpana. ®opmyna Hetorona-Jlei6uuia. ColicTBa 4
OIIpe/ICJICHHBIX UHTErPAJIOB.

OmnpeneneHHblil MHTErpaji

Tema 9.4. ['eomeTpuyeckuii CMbICT ONIPEACICHHOTO NHTErpana. [I[puMeHenne onpeaeneHHoro 4
WHTETpaa /Ui BHIYUCICHUS TUIOIMAeH MIOCKuX GUryp

I'eomeTpuyeckuil CMbICH

onpeneneHHoro uuterpana | [Ipaktudeckoe 3anarue Ne 26

Tema 9.5. IIpodeccnonanbHO-OPHEHTHPOBAHHOE COICPKAHME 4

[Tpumenenue [IpumeHneHue onpeeeHHOro MHTerpasia Npu peleHny pUu3ndIeckux u

OTIpeNIeJIEHHOT0 UHTerpaia | MpodecCHOHAIBHBIX 33/1a4

IpU pelieHnu GU3NYECKUX

3anaq [Mpaktryeckoe 3ansaTe Ne 27

Tema 9.6. IIpumenen6bue 3YH npu pemenun 3anau. 2

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07, 1K 3.1

29




KoHTpos 3HaHMit

(KonTposbHas paboTta)

Pazjnen 10 MHOrorpaHHUKH M TeJia BpameHust 26

Tema 10.1. [Tonarue muororpannuka. Ero snements! (BepimHsbl, pedpa, rpann). JAuaronaibHoe 2
ceuenue. [lonstue npusmsl. Ee anemenTsl. Beicota. Ilpsimas 1 HakiIOHHAas TPU3MBI.

MHOFOFpaHHI/IK. HpngMa HpaBI/IHBHaﬁ Impusma. Ceuenue.

Tema 10.2. 2
ITonarue nupamusl. Ee anementsl. Beicota. [lpaBunbHas nupamuaa. CeueHue mupaMuabl

[Inpamua

Tema 10.3 2
[TonsTre npaBuiIbHOrO MHOrOrpaHHuka. Bunasl. ColicTsa.

[IpaBunbHbBIE

MHOT'OI'paHHUKH

Tema 10.4. Boruncnenue minomazaeit nopepxHocreid MHororpanHukos. [Ipumenenne 3YH npu 4
pEeILIeHNnN 3a]a4 HAa MHOTOTPaHHUKH.

[Inomanu nosepxHocTen

MHOTOTPaHHHKOB [TpakTryeckoe 3ansTre Ne 28

Tema 10.5. 2
Humuaap u ero anemenTol. Ceduenune nunuuapa. Ero passeprtka

Humusap

Tema 10.6. Komnyc u ero anementsl. Ceuenne konyca. Ero pa3septka. 2

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
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Konyc

Tema 10.7. 2
Y CceueHHBIN KOHYC U €r0 3JIEMEHTHI.
Y ceueHHBI KOHYC
Tema 10.8. 4
Cdepa u map. Bzaumnoe pacnonoxenne chepsl u iockoctu. [Ipumenenne 3YH mipu
pellIeHUH 33124 Ha KPYTJIbIC Tella
Cdepa u map
Tema 10.9. 2
O06wem npu3mbl, mupamMusl. Pemenne npogeccuoHaabHO-OpHEeHTHPOBAHHBIX 33124
O0beMbl MHOTOTPaHHUKOB
Tema 10.10. O06bem muIMHApa, KOHYCa, YCEUEeHHOT0 KOHYca, mapa. Pemenue 3a1au Ha KOMOWHAILIMIO 4
reomerpuueckux ten. [Ipumenenune 3YH npu pemenun 3aaay.
OOBeMBbl KpyTJIbIX Tl
[TpakTryeckoe 3ansTue Ne 29
Pa3nesn 11. JIeMeHThI KOMOMHATOPHUKH, CTATUCTUKH U TEOPUH BEPOSATHOCTEH 10
Tema 11.1. 4
[lepectanoBku, pazmelenus, couetanus. [lpumenenne 3YH npu pemenuu 3aaay.
OCHOBHBIE ITOHITHUSI MpaxTnaeckoe sanstie No 30 OK-01, OK-02,
KOMOWHATOPHKH p B OK-03, OK-04,
OK-05, OK-07
Tema 11.2. 2

Buasr coOBITH.
BeposTHOCTE COOBITHS

Canyuaitnbie coObiTust. Bunbl codbrTuii. Kiaccuueckoe onpeneneHue BeposiTHOCTH.
Pemenne npogeccHoHAIBLHO-OPHEHTHPOBAHHBIX 32124
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Tema 11.3.

Teopemsl cil0KeHUs U
YMHOKECHHS BEPOSITHOCTEN

CoBMecTHBIE 1 HECOBMECTHBIE COOBITHA. TeopeMsl cioxeHus: BepositTHocTeil. COBMECTHbIE
Y HECOBMECTHBIE COOBITHS. Y CIIOBHASI BEPOSATHOCTh. T€OpeMbl YMHOXKEHUS BEPOSITHOCTEH.
[Ipumenenue 3YH npu pemiennu 3agau
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3. YcuaoBus peajin3alnu nNporpamMmmal OﬁmeOﬁpaIiOBaTe.]IbHOﬁ AUCHUIIINHBI

3.1.

MartepuanbHO-TeXHHYECKOE o0ecniedeHmne

YuebOnas JAUCHUIIIINHA PCAIN3YCTCA B y‘IC6HOM KabuHeTe «MaTeMaTHKa.

OobopynoBaHue yueOHOro kadbuHeTa:
—IOCaJ0YHbIE MECTa MO KOJIMYECTBY 00yUarOIINXCS;
—pabouee MeCTO Tpero1aBaTes;

— KOMIUJICKT 3JICKTPOHHBIX BUACOMATCPUAJIOB,

—KOMIUIEKT KapTO4YeK — 3aJaHui JIJIs1 KOHTPOJIbHBIX paboT MO0 BCEM TEMaM;
—1podeccuoHaIbHO OPUEHTUPOBAHHBIE 3aJaHMUS;
—Marepuaibl 9K3aMeHa;

Texnu4yeckne cpeacTBa o0y4eHus:

—MYJIbTUMEIUNHBIA IPOEKTOP;

—IIK ¢ nu1eH3uOHHBIM TPOTPaAMMHBIM 00€CTICUCHUEM;
—IIPOEKTOP C IKPAHOM;

—mnpuntep HP LaserJet 1018.

3.2.

1.

NudpopmannonHoe odecneueHne 00y4eHus

OcHoBHbIE NTeYaTHbIE U3TaHUSA
1.

bozomonos, H. B. Marematuka: yd4eOHUK [IJIsi CpelHEro mpodeCCUOHATBLHOTO
oOpazoBanusi / H. B. boromornos, I1. M. Camoiinenko. — 5-e u3z., nepepad. U gom. —
MockBa:  UsznmarensctBo  FOpaiit, 2023.— 401c.—  (IIpodeccuonanbHoe
obpazoBanue). — ISBN 978-5-534-07878-7

Maremarnka: yueOnuk/ bammmakos M. .- 2-e u3 ., ctep. - M: KHOPYC, 2019. (Cpennee
npodeccuoHaIbHOe 00pa30BaHUE)

MaremaTuka: anrebpa U Hauajga MaTEeMaTHYECKOTO aHaiM3a, reoMeTpus. Anredpa u
Hayajla Martematmdeckoro anamm3a. 10-11 kmacc. Amumon IIILA., Komsrua HO.M.,
TkaueBa M.B. u npyrue. - M: IIpocsemenne, 2022.

Maremaruka: anreOpa 1 Hadaja MaTeMaTHYECKOTO aHanu3a, reometpus. ['eomerpus. 10-
11 knacc. Aranacss JI.C., bytry3zos B.®., Kagomues C.b. u apyrue. - M: IIpocsemienue,
2022.

Maremaruka: anredpa U Hauajga MaTeMaTHYECKOro aHanuza, reometpus. 10-11 kmacchr.
AnreOpa u Hauana MareMaTuueckoro ananmusza. B 2 4. Yacte 1: YueOHUK 1S yyammxcs
oOpa3oBaTenbHbIX opranu3anuii (0a3oBeiii ypoBens)/Mopakosuu A.l'., Cemenos I1.B.;
YacTts 2. 3agayHuk 1715 ydammxcsi o0pa3oBaTelIbHBIX opraHu3aiuii (6a30BbIN ypPOBEHB)/
Mopakosuu A.I'. u apyrue; nox penakuueit Mopakosuua A.I'. - M: Muemo3uHa, 2018.

bawmaxos M.M. MartemaTuka: y4eOHHMK JUIsi CTYH. YUYPEXKIEHUH cpea. mpod.
obOpasoBanusl. - 8-¢ uzn. crep.— M., 2021.

bawmarxoe M.M. Marematuka. COopHUK 3a7a4 NpopUILHON HAIpaBICHHOCTH: yueOl.
[TocoGue ms ctya. yupexaenuit cpes. mpod. oopazoBanus. - 4-e u3a. ucnp — M., 2021.
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8. bawmarxos M.M. MatemaTuka. 3a1aqHuK: y4e0. MOCOOUe Il CTY/l. YIPEKICHUNA CPE.
npod. obpazoBanus. - 6-e u3z., crep. — M., 2022.

9. I'vces B.A., Ipuecopves C.I., Heoneuna C.B. Marematuka mua mnpodeccuii u
CHEIUABHOCTEH  COLMAIBHO-O)KOHOMUYECKOTO  MpOoQuis: Yy4eOHUK ISl  CTY..
yapexaeHui cpea. npod. odpazoBaHus. - 5-¢ uzi., crep. — M., 2020.

10. Marematuka. I'eometpus. 10 kmacc. Mepsnak A.I'., Homuposckuit J[.A., TlomoHCcKmit
B.b., Sxup M.C.; mox penakmueii [Togonsckoro B.E. U3gatenscTBo "Benrtana-I'pad",
2021.

11. Marematuka. I'eometpus. 11 kmacc. Mepsnak A.I'., Homuposckuit JI.A., TlomoHCcKkmit

B.b., dxup M.C.; nox penakmueii [Togonsckoro B.E. "U3natenscTBo " Bentana-I'pag",
2022.

2. DJIeKTpOHHbBIE U3TaAHUS
1. Beepoccuiickue mHTepHeT-oaumnuanel. - URL:_https://online-olympiad.ru / (mata
obpamenus: 12.07.2022). - TekcT: 3MeKTPOHHBIN.

2. Enunas xomnexkumst 1udpoBbix oOpa3oBaTenbHbIX pecypcoB. - URL:
http://school-collection.edu.ru (mara oopamenus: 08.07.2022). - TekcT: 2IEKTPOHHBIH.
3. Nudopmanmonnas cuctema «EamHOe OKHO JjgocTyma K 00pa3oBaTeiIbHBIM

pecypcam». - URL:_ http://window.edu.ru/ (mata obpamenus: 02.07.2022). - Tekcr:
JIIEKTPOHHBIM.

4. Hayunast snextponnas oubnmuoreka (HOB). - URL: http://www.elibrary.ru (mara
obpamenus: 12.07.2022). - TekcT: 3MeKTPOHHBIN.

5. OTtkpeIThIi  KOJUTEK. Matemaruka. - URL:_https://mathematics.ru / (mara
obpamenus: 08.06.2022). - TekcT: 2eKTPOHHBIN.

6. [ToBropum wmarematuky. - URL:_ http://www.mathteachers.narod.ru / (mara
obparmenus: 12.07.2022). - TekcT: 27eKTPOHHBIH.

7. CnpaBo4yHUK o MaTeMaTHUKe TU1st IIKOJIbHUKOB. - URL:

https://www.resolventa.ru/demo/demomath.htm / (mata oOpamenus: 12.07.2022). - Tekcr:
3JIEKTPOHHBIN.

8. Cpenusiss MareMatudeckas uHTepHeT mikona. - URL: http://www.bymath.net/
(mara obpamenus: 12.07.2022). - TekcT: 3eKTPOHHBIHA.

9. ®enepanbhbiii mopTan «Poccuiickoe oOpa3oBaHuey. -
URL:_ http://www.edu.ru/ (mara obpamenus: 02.07.2022). - TekcT: 3JICKTPOHHBIM.

denepanbHbIi HEHTP HHPOPMAITMOHHO-00pa3oBaTeIbHbIX pecypcoB. - URL: http://fcior.edu.ru
/ (mata obpamenus: 01.07.2022). - TekcT: 3MeKTPOHHBIN
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4. KOHTPOJIb U OlIEHKA Pe3yJIbTATOB 0CBOCHHS 00111e00pa30BaTeILHOM
AUCHUTTHHBI

KonTpons u omeHka pe3yiabTaToB OCBOEHHUS 0O0II€00pa30BaTEIbHOM  TUCIUILIMHBI
PacKphIBAlOTCS 4Ye€pe3 IMCLUUIUIMHAPHBIE PE3YJbTAaThl, HAIpPABJICHHbIE HAa (OPMUPOBAHHE
o0ImMX U NPOPEecCHOHAIBHBIX KOMIIETCHIIMHA MO pa3/ienaM U TeMaM COJAEp)KaHus y4eOHOro
Marepuania.

Oobmasi/mpodeccnoHanbHas THI OLleHOYHBIX
Pa3znen/Tema
KOMIIEeTEHIIHS MepPONPHUsITHS
OK. 01. Beibupare croco6si| P 1, Tema 1.1,1.2,1.3,1.4,1.5, 1.6, TectupoBanue
perteHus 3amadl 1.7 I1-o/c, 1.8 YcTHBIH onpoc
npodeCcCuOHAITBHON P2 Tema2.1,2.2,2.3,24,2.5 MareMaTH4ecKui
JIeITSIbHOCTHU P3,Tema3.1,3.2,3.3,34 JHUKTAHT
MPUMEHUTENIBHO K pasiuunbiM| P 4, Tema 4.1,4.2,4.3,4.4,4.5 NuauBunyanbHas
KOHTEKCTaM; P 6, Tema 6.1,6.2,6.3,64 CcaMOCTOSsITENbHAS
P7,Tema7.1,7.2,7.3 I1-0/c,7.4,7.5, | pabota
76,7.7,78,7.9 [IpencraBnenue
P 8, Tema 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, pe3yJIbTaTOB
8.7, 8.8, 8.9, 8.10 IT-o/c, 8.11 MPAKTHYECKHUX padoT
P9, Tema9.1,9.2,9.3,9.4,9.5, 9.6 II-| KonTponbsHas padora
o/c, 9.7 Brimonnenue
P 10, Tema 10.1, 10.2, 10.3, 10.4, 10.5,| sK3aMecHaAIIMOHHBIX
10.6, 10.7, 10.8, 10.9, 10.10, 10.11 3aJJaHui

P11, Tema11.1,112,11.3,11.4

OK. 02. UcnonwszoBats| P 1,Temal.1,1.2,1.3,14,1.5,1.6, TectupoBanue

COBPEMECHHBIE cpeacteal 1.7 I1-o/c, 1.8 YeTHBIN onpoc
IIOMCKA, aHajanu3a n P2 Tema2.1,22,23,24,25 MareMaTU9eCKui
untepnperanuu uHGopmaruu, P 3, Tema 3.1,3.2,3.3,3.4 JUKTaHT
u undopmarnmonnsie| P4, Tema4.1,4.2,4.3,4.4,4.5 NuauBunyanbHast
TeXHOJOTuM s BeimoiaHeHus]; P 5, Tema 5.1 IT-o/c, 5.2, 5.3 CaMOCTOSITEIbHAS
3a1a4 npodeccuonanbuor| P 7, Tema 7.1, 7.2, 7.3 II-o/c, 7.4, 7.5, | pabora [IpeacraBieHue
NEATEIILHOCTH, 76,7.7,78,7.9 pe3yabTaTOB
P8, Tema 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, MPaKTHYECKUX padboT
8.7, 8.8,8.9, 8.10 IT-o/c, 8.11 3amura
P9, Tema9.1,9.2,9.3,9.4,9.5, 9.6 II-| unAMBUIyaTbHBIX
o/c, 9.7 IPOEKTOB
P 10, Tema 10.1, 10.2, 10.3, 10.4, 10.5,| KonTtponbHas pabota
10.6, 10.7, 10.8, 10.9, 10.10, 10.11 Brimonnenue
P11, Tema11.1,112,11.3,11.4 3K3aMEHAITMOHHBIX
3aJaHuN
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OK. 03. [IlnanupoBath ¥
peann30oBbIBaTh COOCTBEHHOE
npodeccnoHabHOE u
JMYHOCTHOE pasBuUTHE,
PEINPUHIMATEIbCKYIO

JeSITeTbHOCTD B
npodeccuoHambHOR  cdepe,
UCTOJNB30BaTh  3HAHUS IO
MpaBoBOM W (hMHAHCOBOU
IPaMOTHOCTH B Pa3JIUYHBIX
KU3HCHHBIX CHTYaIIUsX;

P1,Temal.1,1.2,1.3,1.4,15, 1.6,
1.7 IT-o/c, 1.8

P2 Tema2.1,22,23,24,25

P3,Tema3.1,3.2,3.3,34

P4,Tema4.1,42,4.3,4.4,4.5

P 5, Tema 5.1 IT-o/c, 5.2, 5.3

P 6, Tema 6.1, 6.2, 6.3, 6.4

P7,Tema7.1,7.2,7.3II-0/c,7.4,7.5,
7.6,7.7,78,7.9

P 8, Tema 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
8.7, 8.8,8.9,8.10I1-0/c, 8.11

TectupoBanue
ompoc
MaremaTudeckuii
JUKTaHT
NuauBunyansHas
CaMOCTOSITEIbHAS
paborta
[IpencraBnenue
pe3yJIbTaTOB
IPAKTUYECKUX padoT
KontponbHas padota

P9, Tema 9.1,9.2,9.3,9.4,9.5,9.6 II-| Brinoinenue
o/c, 9.7 9K3aMEHAIIHOHHBIX
P 10, Tema 10.1, 10.2, 10.3, 10.4, 10.5,| 3amanwmii
10.6, 10.7, 10.8, 10.9, 10.10, 10.11
P11, Tema11.1,112,11.3,11.4
OK 04. DddexTuBHO P1,Temal.1,1.2,1.3,1.4,1.5, 1.6, TectupoBanue
B3aMMO/ICHCTBOBATH U 1.7 I-o/c, 1.8 YcTHBIN ompoc
paboTaTh B KOJUICKTHBE U P2, Tema2.1,22,2.3,24,2.5 MareMaTH4ecKui
KOMaH/E P 3,Tema3.1,3.2,3.3,34 JHUKTAHT
P4, Temad.1,4.2,43,44,4.5 NuauBunyanbHas
P 5, Tema 5.1 IT-o/c, 5.2,5.3 CaMOCTOSATEIbHAS
P 6, Tema 6.1, 6.2, 6.3, 6.4 pabora
P7,Tema7.1,7.2,7.3I1-0/c, 7.4,7.5, | TlpeacraBnenue
7.6,7.7,78,7.9 PE3yIbTATOB

P 8, Tema 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
8.7, 8.8,8.9,8.10 IT-o/c, 8.11

IPAKTUYECKUX padoT
KonrtponsHas pabora

P9, Tema 9.1,9.2,9.3,9.4,9.5, 9.6 1I-| Beimonuenue
o/c, 9.7 9K3aMEHAIIMOHHBIX
P 10, Tema 10.1, 10.2, 10.3, 10.4, 10.5,| 3amanuit
10.6, 10.7, 10.8, 10.9, 10.10, 10.11
P11, Tema11.1,112,11.3,11.4
OK. 05. Ocymectisats, P 1, Tema 1.1, 1.2, 1.3, 1.4, 1.5, 1.6, TectupoBanue
ycTHyto  u  nuceMmennyto| 1.7 I1-o/c, 1.8 YcTHBIi onpoc
KOMMYHUKAIWIO Ha P2,Tema2.1,22,23,24,2.5 MareMaTU4eCKui
rocyJJapCTBEHHOM sa3pike| P 3, Tema 3.1, 3.2, 3.3, 3.4 JIUKTAHT
Poccuiickoit  ®eneparun ¢ P4, Tema4.1,4.2,4.3,4.4,4.5 NuauBunyanbHast
y4eToM ocobennocreli| P 7, Tema7.1,7.2,7.311-0/c,7.4,7.5, | camocTosITEeIbHAS
COIMAJILHOTO W KyJIbTypHOTO| 7.6,7.7,7.8,7.9 pabora
KOHTEKCTA, P &, Tema 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, [IpeacraBnenue
8.7, 8.8,8.9,8.10 [T-o/c, 8.11 pe3yJIbTaToOB

P9, Tema9.1,9.2,9.3,9.4,9.5, 9.6 TI-
o/c, 9.7

P 10, Tema 10.1, 10.2, 10.3, 10.4, 10.5,
10.6, 10.7, 10.8, 10.9, 10.10, 10.11

P11, Tema11.1,112,11.3,11.4

MPAKTHYECKHUX padoT
KonTponbhas pabota
Brimonnenue
9K3aMEHAIMOHHBIX
3aJaHuM
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OK. 06. [IposiBisTH
IPakKAaHCKO-TIATPUOTHIECKYTO
MO3UIHIO, JIEMOHCTPUPOBATH
OCO3HAaHHOE TIIOBEJICHHE Ha
OCHOBE TPaJUIIMOHHBIX
POCCHICKHUX JyXOBHO-
HPaBCTBEHHBIX IIEHHOCTEH, B
TOM  4YHCIIE C  y4eTOM
rapMOHM3ALUH
MEKHAITMOHAIBHBIX u
MEKPEITUTHO3HBIX
OTHOIIICHUH,
CTaH/IapThI
AHTUKOPPYIIIUOHHOTO

IMPUMCHSATD

MMOBEIECHHUS,

P1,Temal.1,1.2,1.3,14,1.5,1.6,
1.7 IT-o/c, 1.8

P7,Tema7.1,7.2,7.31II-0/c,7.4,7.5,
7.6,7.7,78,7.9

P 8, Tema 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
8.7, 8.8,8.9,8.10 IT-o/c, 8.11

P9, Tema9.1,9.2,9.3,9.4,9.5, 9.6 11-
o/c, 9.7

P 10, Tema 10.1, 10.2, 10.3, 10.4, 10.5,
10.6, 10.7, 10.8, 10.9, 10.10, 10.11

TectupoBanue
VYcrHbIit onpoc
MaremaTudeckuii
JUKTaHT
NuauBunyansHas
CaMOCTOSITEIbHAS
paborta
[IpencraBnenue
pe3yJIbTaTOB
IPAKTUYECKUX padoT
KoHTtposnbHas pabota
Brimonnenune
9K3aMEHAIIHOHHBIX
3aJaHui
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OK. 07. CopgeiicTBoBaTh
COXPAaHCHHIO  OKPYKAIOIICH
Cpelbl, PecypcocOepeKeHHIO,
MPUMEHSITh 3HaHUS 00
W3MEHEHUU KIIUMaTa,
TIPUHITUITBI OepeKITMBOTO
MPOU3BOJCTBA, 3()PEKTUBHO

JICWCTBOBATh B UpPE3BbIYANHBIX
CUTYaIUX;

P1,Temal.1,1.2,1.3,14,1.5,1.6,
1.7 IT-o/c, 1.8

P2 Tema2.1,2.2,2.3,2.4,2.5

P3,Tema3.1,3.2,3.3,3.4

P4,Tema4.1,4.2,4.3,4.4,4.5

P 5, Tema 5.1 IT-o/c, 5.2, 5.3

P 6, Tema 6.1,6.2, 6.3, 6.4

P7,Tema7.1,7.2,7.31II-0/c,7.4,7.5,
76,77,7.8,7.9

TectupoBanue
VYcrHbIit onpoc
MareMaTU4eCKui
JUKTaHT
NuauBunyansHas
CaMOCTOSITEIbHAS
paborta
[IpencraBnenue
pe3yJIbTaTOB
IPAKTUYECKUX padoT
KoHTtposnbHas pabota

BOCCTAaHOBJICHHE
PaboTOCIIOCOOHOCTH ITU(PPOBBIX
YCTPOMCTB KOMITBIOTEPHBIX
CUCTEM U KOMILUIEKCOB.

P 5, Tema 5.1 IT-o/c, 5.2, 5.3

P7,Tema7.1,7.2,7.31II-0/c,7.4,7.5,
7.6,7.7,78,7.9

P 8, Tema 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, 8.7,
8.8, 8.9, 8.10 IT-o/c, 8.11

P9, Tema9.1,9.2,9.3,9.4,9.5, 9.6 TI-
o/c, 9.7

P 8, Tema 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, Bremonnenue
8.7, 8.8,8.9,8.10 IT-o/c, 8.11 9K3aMCHallMOHHBIX
PO, Tema9.1,9.2,9.3,9.4,9.5, 9.6 I1- | 33AaHu
o/c, 9.7
P 10, Tema 10.1, 10.2, 10.3, 10.4, 10.5,
10.6, 10.7, 10.8, 10.9, 10.10, 10.11
P11, Temall.1,112,11.3,11.4
[1K3.1. IIpoBOAUTH KOHTPOIH P1,Tema1.1,1.2,1.3,1.4,1.5, 1.6, 1.7| [IpeacraBnenue
apaMeTpoB, AMarHocTuky U [[1-o/c, 1.8 pe3yabTaToOB

IIPAKTUYECKUX paboT
KontponbHas padota
Brinonnenue
9K3aMCHAIIMOHHBIX
3aJlaHu i
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