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1. HACIIOPT IPOI'PAMMBbBI YYEFHOMN JUCHUILINHBI
00/1.07 MaremaTuka

1.1. MecTo0 JIHCHUIUIMHBI B CTPYKType TMPOrpaMMbl MOATOTOBKH
CIENHAJINCTOB CPEIHEr0 3BeHA:

OO6s3aTenpHas  oOmieoOpazoBaTenbHas ydeOHas auctumimHa OOJ.07
«MaTtemMaTHKa» SIBISIETCS 4YacThl0 OCHOBHOH 00pa30BaTelbHONW MPOTPaMMBbI
MOATOTOBKM KBaTU(UIIMPOBAHHBIX pabouyux, CiIyXammx 1o npodeccunn u
paspabortana ¢ yaeroM tpedoBanuit ®I'OC CIIO mo mpodeccun 29.01.33 Mactep
10 U3TOTOBJICHUIO IIBEHUHBIX N3JIEIIHN.

CocraBnena B COOTBETCTBUU c IPUMEPHON IIPOTrpaMMON
00111e00pa30BaTeIbHOM y4eOHOM JTUCHUTUIMHBI «Marematuka TUTSt
podecCHOHaNBHBIX 00pa30BaTEIbHBIX OPraHU3alui, yTBepKAEHHOH COBETOM I10
OLICHKE  COJep>KaHMd M  KadecTBa  NPUMEPHBIX  pabodyux  MporpamMm
o011e00pa3oBaTeNbHOTO UM COIMAIBHO-TYMAHUTAPHOTO  IMKJIOB  CPEIHETrO
npodeccuonanbHoro oopazosanus (mpotokoa Ne 14 ot «30» Hosiopst 2022 1.).

1.2. Heab U nJIaHMpyeMble pe3yabTAThl 0CBOEHHUS TMCUMUILINHBI:

1.2.1. Hean o0meodpa3zoBaTeibHO YUeOHOM TUCIUILINHBI

Conepxkanue mporpaMMmbl  001I€00pa30BaTEIbHON YUEOHON JAUCIUTIIIUHBI
OO/I.07 MaTtematurka HaIlpaBJIEHO HA JJOCTUKEHUE CIETYIOUIUX IETIeH:

- OCBOEGHHME  OOydYarolmuUMHCs  0011e00pa30BaTeIbHON  TUCIUIUIMHBI
«MaremMatuka» U JOCTHXKCHHE pE3yJbTaTOB €€ M3Y4YeHUS B COOTBETCTBUU C
tpedoBanusiMu OI'OC CIIO ¢ yueroM npodeccHOHAIBHOM HaPaBJIECHHOCTH;

- (hopMUPOBATH MPEJACTABICHUE O COLMAIBHBIX, KYJIbTYPHBIX U UCTOPUUYECKUX
dbakTOpax CTaHOBJICHUSI MAaTEMATUKH;

- hOopMHUPOBATH OCHOBBI JIOTUYECKOTO, AITOPUTMUYECKOTO U MATEMATHIECKOTO
MBIILJICHUS;

- (opMHUpOBaTH yMEHUE MPUMEHSATH IOJTYYEHHbIC 3HAHHS TIPH PEIICHUU
pa3TUYHBIX 33]71a4, B TOM YHCIIe TPOPECCUOHANIBHBIX;

- hopMHUPOBATH MPEACTABICHUE O MATEMATHUKE KaK 4acTH OOIIeUeTIOBEYECKOM
KyJbTYPhI, YHUBEPCAJIHLHOM SI3bIKE HAYKH, TO3BOJISIIONIEM OMHUCHIBATh M U3Yy4aTh
pealibHbIe MPOIECCHl U SIBJICHUS B MOBCEIHEBHOMN XW3HU U B MPO(EeCCUOHATBHOM
JeATEIIbHOCTH.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOEHHSI 001I€00pPa30BaTEJIbHOM
Y4eOHOM TUCHMIIIMHBI:

Oco0oe 3HaueHne JUCIUIUIMHA UMeeT IpU (POPMHUPOBAHUU U PA3BUTHH OOILIUX
u npodeccuonanbubix kommnereniuii (OK u 1K) B coorBerctBun ¢ ®I'OC CIIO no
npodeccun 29.01.33 MacTep 1o U3roTOBJICHHUIO MMBEHHBIX W3ICITHA.



O01mme KOMIETEeHINHU

Ili1anupyemble pe3yabTaThbl 00yUYeHUs

Oomue

I[ncumumﬂapnme

OK 01 Bri6upats
CIocoObI peleHus 3a1a4
npodeCCHOHATLHON
NeSTeIbHOCTH
NPUMEHHUTEIBHO K
Pa3TUYHBIM KOHTEKCTaM

JInyHOCTHBIE M MeTalnpeIMeTHbIE Pe3yJibTaThl:
JInunocTHbIE pe3ynbTaThl ocBoeHUss OOIT
B yacmu mpyooeozo éocnumanus:
- TOTOBHOCTb K TPYAY, OCO3HAaHUE LIEHHOCTU MacTepCTBa,

TPYIOIIO0HE;

- TOTOBHOCTD K aKTHBHOMN JeSITebHOCTH
TEXHOJOTMYEeCKOW M COLMAIBHON  HAaNpaBJICHHOCTH,
CIIOCOOHOCTh MHHUIANPOBATD, TUTAHUPOBATH "

CaMOCTOSITENILHO BBITIOJIHATH TAKYIO 1€ATEIbHOCTB;

- UHTEpeC K pa3iIuyHbIM cdepaM MpodeccuoHAIbHON
NeSITeIbHOCTH, YMEHHUE COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymieit mpodeccun W peaim30BBIBAaTH COOCTBEHHBIC
KU3HEHHBIN TUTaHbI.

Memanpeomemnote pezynrvmamot océoenusn OOII:
OBnanenue YHHUBEPCATbHBIMU y4eOHBIMU
MMO3HABATEILHBIMU JICHCTBUSAMMU:

a) 6a30BbIE JOTHYECKHE NEHCTBUS:

- CaMOCTOSITEIBHO (POPMYTUPOBATH M AKTYIH3HPOBATH
nmpo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBAThH CYNIECCTBCHHBIN MIPU3HAK WIIM OCHOBAHUS
JUIS CpaBHEHMsI, KiIacCu(UKaIUU U 0000IIeHHS;

- OIIPEJISIISATH eI IeATEIIFHOCTH, 33/1aBaTh TapaMeTPhl U
KPUTEPUHU UX TIOCTHIKEHUS; - BBISBIISATH 3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B pACCMATPUBACMBIX SBJICHUSX;

- BHOCUTh KOPPEKTHBBI B JI€ATEIHHOCTh, OIEHUBATH
COOTBETCTBUE PE3yJbTAaTOB IIEJISIM, OICHUBATH PHUCKH
MIOCIIEACTBHI IeATETHHOCTH;

- pa3BUBaTh KpPEATUBHOE MBIINUICHHE TIIPH PEIICHUU
KU3HEHHBIX TIPOoOIIeM

0) 6a30BbBIC UCCIIEOBATEIbCKUE ICHCTBUS:

Ipeamernbie pe3yabtarsl (IIP) ocBoenust
0a30BOro Kypca MaTeMaTHKH:

- TIPI: BIAJIETh  METOJAaMH  J10Ka3aTelIbCTB,
IrOpuTMaMu pelieHus 3az1ay; yYMEHHE
(bopMyIMpOBaTh ONpEAETICHUs, aKCUOMBI U TEOPEMBI,
IPUMEHSITh ux, IIPOBOAUTD JI0Ka3aTeJIbHbIE
paccyXJIeHHUs B XOJI€ PELICHMsI 3a/1a4;
- IIP2: ymerh omnepupoBaTh NOHSATHUSMU: CTEHEHb
yuciaa, JorapupM UMUCIA; yYMEHHE  BBINOJIHAThH
BBIUMCJIEHUE 3HAUEHUI 1 IPe0Opa30BaHusl BhIpaKEHUN
CO CTeNmeHsAMH M Jorapupmamu, mpeoOpa3oBaHUSL
JTPOOHO-PAlIMOHATILHBIX BBIPAKECHUI;
- IIP3: YMETb  ONEpPUPOBaTb  IOHITHUAMH:
palnyoHaIbHble, HPpPALMOHAIbHbBIE, IOKa3aTeNbHBIE,
CTETIEHHbIE, JTOrapu(MHUUECKHE, TPUTOHOMETPHUUECKUE
YpaBHEHUS U HEPABEHCTBA, X CUCTEMBIL;
- I1P4: ymerp omepupoBaTh MOHATHAMHU: (DYHKIHS,
HeIpepbIBHAs byHKIHS, MIPOU3BOIHAS,
nepBoOOpa3Hasi, OIpeNIe]IeHHbI HWHTErpait;, yMeTh
HaXOJUTh TPOU3BOJIHBIE 3JIEMEHTAPHBIX (QYHKIIMA,
UCIIOJIB3Ysl CIIPABOYHBIE MaTE€pUAJIbI; MCCIENA0BAaTh B
MPOCTEHIINX CclydasX (QYHKIMM HAa MOHOTOHHOCTb,
HaXO/JWTh HaumOONbIIME M HAUMEHbIINE 3HAuYCHUS
GbyHKIUH;  cTpouTh TpadUKUM  MHOTOWIEHOB C
HCII0JIb30BaHUEM anmnapara MaTeMaTH4ECKOro
aHaJlM3a; TMPUMEHSATh NPOU3BOAHYI0 NPU PEIICHUU
3aja4 = HA  JBW)KEHME,  pelaTh  IMPaKTUKO-
OpUEHTHpPOBaHHBIE 33Jayd Ha HauOosplIMe U
HAauMEHBIINE 3HAYEHUsS, Ha HAXOXIEHHE IIyTH,
CKOPOCTH M YCKOPEHUS;




- BIAJeTh HaBbIKAMM Y4eOHO-HCCIIEOBATEIBCKON U
IIPOEKTHOM  JIEATENbHOCTH, HABbIKAMHU  pa3pelleHus
npo0em;

- BBUIBJISATH  IPUYMHHO-CIIEJCTBEHHBIE  CBSI3U U
aKTyaJlM3UpOBaTh 3aJady, BBIABUIaTb THUIOTE3y €€
pelieHns], HAaXOIUTh apryMEHThl [UIsl JO0Ka3aTesIbCTBa
CBOMX YTBEPXKACHMM, 3a1aBaTh IapaMETPbl U KPUTEpUU
pelieHus;

- AHAJIU3UPOBATH IIOJYYECHHBIE B XOZC PELICHUs 3aladu
pe3yJIbTaThl, KPUTUUECKU OLEHUBATh UX JOCTOBEPHOCTbD,
IIPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHSIX;

- YMeThb HEpPEHOCUTh 3HaHUS B II03HABATEIbHYIO U
IIPAKTUYECKYIO 00JIACTH KU3HEAEATEIbHOCTH;

- YMETh MHTErpUpOBATh 3HAHMS U3 Pa3HBIX MPEIMETHBIX
obOacrei;

- BBUIBUTaTh HOBBIE HWJEH, MpeljaraTb OpPUTHHAIbHbIE
MOJIXO/bI U PEIIEHUs]; U CIIOCOOHOCTh MX HMCIOJIBb30BAHUS
B [TI03HABATEILHOW U COLMATIbHOW IPAKTUKE

- [IP5: ymeTb onepupoBaTh NOHATUSMU: pAllMOHAIbHAS
¢byHkuusa, mokazarenbHas — (QyHKIUSA, CTEleHHas
byHKIHSA, norapupmMuIecKas byHKIIHSA,
TpUrOHOMETpHUYeckue (pyHKIMH, 0oOpaTHbIe (PYHKIINY;
YMEHUE CTPOUTh TIpadUKU H3Y4YEHHBIX (QYHKIHH,
UCIOJIb30BaTh TPAadUKU NPU U3YYEHHH IPOLECCOB U
3aBUCUMOCTEH, NpU pelleHUuH 3aJad M3 JpYyTrux
y4eOHBIX NPEIMETOB U 3aJa4 U3 peajbHOW KU3HU;
BbIpakaTh  (opMynamMM  3aBHUCUMOCTH  MEXIY
BEJIMYMHAMU;

- [IP6: ymeTh pemaTh TEKCTOBBIE 3a/1a4l pa3HbIX TUIIOB
(B TOM uMciae Ha MPOLEHTHI, JOJAU M 4YacTH, Ha
JBIDKEHUE, paboTy, CTOMMOCTh TOBapOB M YCIYT,
HAJIOTH, 33/1a4l U3 00JacTH yIpaBIICHUS JIUYHBIMH H
ceMeWHbIMU (UHAHCAMH); COCTABJISTh BbIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA M UX CHCTEMBI IO YCIOBHUIO
3ala4, UCCIIEJOBATh IIOJIyYUEHHOE pELIEHUE W
OLICHUBATh MPaBI0N0I00HOCTh PE3YJIbTATOB;

- IIP7: ymerp omnepupoBaTh IMOHATUAMU: CpEOHEE
apudmernueckoe,  MeAMaHa,  HauOospliee U
HauMEHbIIEE  3HAYEHWs,  pa3Max,  JUCHEpCHus,
CTaH/IapTHOE OTKJIOHEHHE YMCIOBOrO Habopa; yMeThb
U3BJIEKATb, UHTEPIPETUPOBATH UH(pOpMaILHIO,
MpEe/ICTaBICHHYI0 B Tabauuax, Ha Juarpammax,
rpaduKax, OTPAXKAIOUIYI0  CBOMCTBA  peaJIbHBIX
MIPOLIECCOB U SIBJICHMM; MPeACTaBIsATh HHPOPMAIIHIO C
MOMOIIbI0  TAaOMUI] M  JuarpaMM; HCCIEIO0BaTh
CTaTHUCTUYECKHUE JaHHBIE, B TOM YHCJIE C TPUMEHEHUEM
rpau4ecKuX METOJI0B U 3JIEKTPOHHBIX CPE/CTB;

- IIP8: ymeTp omepupoBaTh MOHATHAMM: CIy4alHBIN
OTIBIT U CITy4aifHOE COOBITHE, BEPOSITHOCTD CIIy4aiiHOTO
COOBITHS; YMEHHE BBIYHMCIATH BEPOSTHOCTh C
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UCIIOJIb30BaHUEM TpapUUeCKUX METOJO0B; MPUMEHSThH
(GOpMyJIBI CIOXKEHUS W YMHOXEHHSI BEpPOSITHOCTEH,
KOMOWHATOpHBIE (PakThl U (POPMYINBI MIPU PEIICHUH
3aJa4; OIICHWBATh BEPOSITHOCTU PEAJbHBIX COOBITHH;
3HAKOMCTBO CO CJIy4allHBIMH BEJIMYMHAMH, yYMEHHE
MPUBOAMNTH TPUMEPHI MPOSBICHUSA 3aKOHA OOJBIIMX
Yycell B IPUPOJIHBIX U OOIIECTBEHHBIX SBICHUSX;

- IIP9: ymerp onepupoBaTb MOHSATHSMH: TOYKA,
npsiMasi, INIOCKOCTh, TPOCTPAHCTBO, ABYTPAHHBIN yroJI,
CKPELIMBAIOIIMECS  MPSMBIE, MApauIeIbHOCTh U
NEPIEeHIUKYISIPHOCTh MPSMBIX M IUIOCKOCTEH, Yrom
MEXIY MPSIMBIMH, YTOJ MEXTy IPSMON M TUIOCKOCTBIO,
yroJl MEXJy TUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU JI0
TUTOCKOCTH, PACCTOSIHUE MEXKY MPSMBIMHU, PACCTOSTHUE
MEXIy IIJIOCKOCTSMHU; yMEHHE HCIOJIb30BaTh IpU
pelieHnH 3a1ad  M3ydeHHbIe (aKTBl M TEOPEMBI
IUIAaHUMETPHUH; YMEHHE OLICHUBATh pa3Mephbl 0ObEKTOB
OKPY’KaIoIIero MHUpa;

- IIP10:  ymerp  omepupoBaThb  IMOHATUSIMHU:
MHOTOTpaHHHUK, CEYeHHEe MHOTOTpPaHHWKa, KYO,
napajjenenune], IMpu3sMa, OuUpampaa, ¢urypa Hu
MMOBEPXHOCTD BpAIlEHHs, IWIHHIP, KOHYC, map, cdepa,
ceueHHst (UTyphl BpaLEHUs], INIOCKOCTb, KacatoIasics
cdeprl, MUIUHIPA, KOHYyCa, IUIOMAJb TOBEPXHOCTH
NUPaMUbI, TPU3MBI, KOHYCa, IHJIUHApA, IJIOLIAb
cdepsl, o0BeM KyOa, IPSIMOYTOJIBHOTO
napajiesienunesna, MUpaMHuIbl, MPU3MBI, LHUIMHIPA,
KOHYycCa, [Iapa; yMeHHe n300pakaTh MHOTOTPaHHUKA U
MOBEPXHOCTH BpAIICHUS, UX CEUEHHUS OT pPYKH, C
MTOMOIIIBIO YEPTEKHBIX HHCTPYMEHTOB H 3JIEKTPOHHBIX
CPEACTB; YMEHHE pAClo3HaBaThb CHUMMETPHUIO B




IIPOCTPAHCTBE; YMEHHUE pPacClO3HaBaTh IIPaBUJIbHBIE
MHOTOTPaHHUKH;

- [IP11: ymeTh onepupoBaTh NOHATUSIMU: ABUKECHHE B
MPOCTPAHCTBE, MOAOOHBIE (DUTYPHI B NPOCTPAHCTBE;
UCITI0JIb30BaTh OTHOLLEHUE IJIOIIAJEH TOBEPXHOCTEN U
00BbEMOB MOAOOHBIX (UTYp TP PEIICHUH 3a/1aY;

- [IP12: ymeTh BBIUUCIATH FTEOMETPUUECKHUE BEIIMUNHBI
(mmuua,  yrojm,  miomaab, o0OBeM,  IUIOMIAJb
MOBEPXHOCTH), HCHOJIb3ys HU3y4eHHbIE (OPMYIBI U
METO/IbI;

- IIP13: ymerp  omnepupoBaThb  IMOHATUSIMH:
OpSIMOYTOJIbHAs CUCTEMa KOOpPJIMHAT, KOOPIMHATHI
TOYKH, BEKTOpP, KOOPAMHATBHI BEKTOPA, CKaISPHOE
IPOU3BEJIEHUE, YIOJ MEXAY BEKTOpaMHu, CcymMMma
BEKTOPOB, IPOU3BEACHUE BEKTOPA HA YUCIIO; HAXOAUTh
C TOMOUIbIO H3YYEHHBIX (OpPMYyT KOOpPIUHATHI
CEepeIMHbl OTpe3Ka, PACCTOSHHE MEXAY JIBYMs
TOYKaMU;

- [IP14: ymeTh BBIOMpATh MOAXOMSALINN H3yYCHHBIN
METOJl s  peuleHus  3ajayd, paclo3HaBaTh
MaTeMaTuyeckue (pakThl U MaTeMaTHYECKHEe MOJIEITH B
MIPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSX, B UCKYCCTBE;
YMEHUE NPUBOAUTH MPUMEPHl MaTEMaTUYECKUX
OTKPBITHA POCCUHCKOW M MHUPOBOW MaTeMaTH4ECKOU
HayKH.

OK 02 Hcnonb3oBaTh
COBPEMEHHBIE CPEJICTBA
MOKCKa, aHaJIn3a U
UHTEPIIPETALIH
uH(pOopMaluu U
UH(POPMAaILIMOHHbIE
TEXHOJIOTUH JUIsSI

B oonacmu yennocmu nayunozo no3Hanus:
-c(hOpMUPOBAHHOCTD MHUPOBO33PEHNUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAayKd U OOILECTBEHHOM MNpakTHKH, OCHOBAaHHOTO Ha
JMAJIOre KYJIBTYp, CHOCOOCTBYIOLIETO OCO3HAHHUIO CBOETO
MecCTa B MOJIUKYJIBTYPHOM MHUDE;

- [IP3: ymeTh oneprpoBaTh MOHATHSAMU: PallMOHAIbHAS
¢byHKUMsA, TOKazaTenbHas — (QYyHKIUS, CTelneHHas
byHKIHS, norapudmuueckas byHKIMSA,
TPUTOHOMETpHUUYECKHe (PYHKIIMU, OOpaTHbIE (PYHKIINY;
YMEHHME CTPOUTHh TIpadUKH H3YYEHHBIX (YHKIIH,
UCIOJb30BaTh TpapUKU MPU U3YYEHHH IPOLECCOB U
3aBUCHMOCTEH, MpU peHIeHHH 3aJad W3 JPYrux




BBITTOJTHEHUS 33124
npodeccnoHaTbLHOMI
JEATeILHOCTH

- COBEpILIECHCTBOBAaHUE A3BIKOBOM M  YUTATEIbCKON
KYJIbTYPbI KaK CpEICTBA B3aUMOJICUCTBUS MEXKLY JIOIbMU
Y II03HAHUS MUPa;

- OCO3HAaHME ILIEHHOCTM HAy4YHOM  JEATEIbHOCTH,

TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYIO u
HCCIIEIOBATENbCKYIO JEATENbHOCTh MHAMBUAYAJIbHO U B
rpymre.

Ognaodenue YHUBEPCATbHBIMU yueonvimu

NO3HABAMENLHLIMU OCIICIGUAMU

B) paboTa ¢ nHpOpManuei:

- BJIAQJAETh HABbIKAMU [IOJIy4eHHs HMHPOpPMALUU U3
HCTOYHHUKOB pa3HbIX THUIIOB, CaMOCTOSITEITEHO
OCYLIECTBIATh IIOUCK, AaHaJIM3, CHCTEMAaTHU3aLUI0 U
MHTEPIpETAINo HHGHOPMAIIMK Pa3IMYHBIX BUJOB U (hopMm
IIPEJICTABICHMUS;

- CcOo3JaBaTh TEKCTHI B PA3JIMYHBIX (popMartax ¢ ydeToMm
HazHaueHus MHPOpPMalMM M LEeJNeBOHl  ayauTopuw,
BbIOMpas ONTUMaJbHYIO (OpMYy TMpEACTABIECHUS U
BU3YyaJlU3aliH;

- OLICHUBATh JIOCTOBEPHOCTb, JETUTHMHOCTD
uHpoOpMallY, €e COOTBETCTBHUE NMPABOBBIM U MOPAIbHO-
THYECKUM HOpMaM;

- WCIONB30BaTh  CPEACTBA  HMH(MOPMAIMOHHBIX U
KOMMYHHUKAITHOHHBIX TEXHOJIOTUH B peteHnH
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX M OPTraHU3allMOHHBIX
3a/1a4 ¢ coOJII0IeHNEeM TPeOOBaHHI SPTOHOMUKH, TEXHUKHU
0€30MacHOCTH, TUTHEHBI, peCypcocOepeKeHH s, PaBOBBIX

M OTHUYECKUX  HOPM, HOpPM  HH(DOPMAIMOHHOU
0E30IMaCHOCTH;

- BIAQJETh HaBBIKAMH pACIO3HABAaHUS W  3aIIUTHI
uH(popManuy, nH(pOPMAIIMOHHOMN 6e3omacHoOCTH

JIMYHOCTH

y4eOHBIX NPEAMETOB M 3aJau U3 pPealbHOH JKU3HU;
BbIpaXaTh  (QOpMyJIaMu  3aBUCHUMOCTH  MEXIY
BEJIUYMHAMU.




OK 03 IInanupoBath u
peann30BHIBATH
COOCTBEHHOE
npodeccuoHaIbHOE U
JUYHOCTHOE Pa3BUTHE,
MPeANPUHIMATETBCKYIO
JeSITeNIbHOCTD B
npodeccnoHaTBEHOM
cdepe, UCTIOTB30BATh
3HaHMA 110 IPABOBOM U
(¢brHaHCOBOM
IPaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYaIUAX

B oonacmu 0yxoeno-upaecmeeHHo20 60CRUMAHUA:
- copMHpOBAaHHOCTH  HPABCTBEHHOI'O  CO3HAHWUS,
9THYECKOTO MOBEICHU,
- CHOCOOHOCTH OILICHMBATh CUTYyallMi0 M NPUHUMATh
OCO3HAHHBIC pEIICHUS, OPUCHTHUPYICh Ha MOPAIBHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;
- OCO3HAHUE JINYHOTO BKJIAJla B IOCTPOCHHUE YCTOMYUBOTO
Oyymero;
- OTBETCTBEHHOE OTHOIIICHUE K CBOUM POJMUTEIISAM U (HJIH)
IPYTrUM 4JI€HaM CEeMbH, CO3JaHHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TPHUHATHUS IIEHHOCTEH CEMEWHOW >KM3HU B
COOTBETCTBHUU C TPAIULIUAMH HapoaoB Poccuu;

Osnadenue yHusepcanbHvlMu pezyiamusHblMu

oelicmeuamu:
a) CaMOOpTraHU3aIUs;
- CaMOCTOSITENTLHO  OCYIIECTBJISATH  IMO3HABATEIIHHYIO
NeSITeNbHOCTh,  BBISIBIATH  MPOOJIEMBI, CTaBUTh U

dhopmynupoBaTh COOCTBEHHBIE 3314l B 00pa30BaTEIbHOMN
NesITeIbHOCTH U )KU3HEHHBIX CUTYAIHSX;

- CaMOCTOSITENIbHO COCTAaBJIATh IJIaH PEIICHUs TPOOIIEMbI
C Y4YeTOM HMEIOIIUXCS  PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHUM;

- JaBaTh OLEHKY HOBBIM CHTYaIUsIM; CHOCOOCTBOBATH
(OPMHUPOBAHNIO W TIPOSIBICHHIO IIHPOKOW JPYIUINHA B
pasHbIX 00JacTAX 3HAHWM, MOCTOSHHO TOBBIMIATH CBOM
o0pa30BaTeNbHbIN U KyJIbTYPHBII YPOBEHb;

0) CAMOKOHTPOJIb:

- HWCHOJB30BaTh NpHUEMBl pedICKCHH Uil OIEHKH
CHUTYyalllH, BBIOOPA BEPHOTO PEIICHMS;

- YMETh OLIEHUBATh PHCKH W CBOEBPEMEHHO NMPUHUMATH
peLIeHHs 10 UX CHUYKEHUIO;

- ITP3: YMETh OIepUpOBaThH MOHSTUSIMHU:
palMoHaNbHbIE, UPPALMOHAIBHBIC, [TOKa3aTEeJbHBIC,
CTENEeHHbIE, Jorapu(GMUIECKUe, TPUTOHOMETPUUYECKUE
YpaBHEHUSI U HEPABEHCTBA, UX CUCTEMBI,

- [IIP10: ymerp  omepupoBaTh  IOHATHIMU:
MHOTOTPaHHHUK, CEYCHHE MHOTOTPaHHHMKA, KYO,
napajuiefienunen, npusMa, nupamuaa, ¢urypa u

HOBEPXHOCTh BpAIICHUs, LUIUH/P, KOHYC, 11ap, chepa,
cedeHus: GUTypbI BpalleHHs, TUIOCKOCTh, Kacarolasics
cdepsl, TUIMHIPA, KOHYyCa, IUIOMIAIb TOBEPXHOCTH

MUPAMU[IBI, MPU3MBI, KOHycCa, LWJIHHIpA, IUIOLIAIb
cdepsl, o0beM KyOa, IPSMOYTOJIBHOTO
napajiesenune/ia, MUpaMuIbl, MPHU3MBI, LUIHHIPA,

KOHYCa, I1apa; yMEHUE U300pakaTb MHOTOTPAHHUKH U
MOBEPXHOCTU BpALICHUS, WX CEYCHHS] OT PYKH, C
TTOMOIIIBIO YEPTEKHBIX HHCTPYMEHTOB U SJIEKTPOHHBIX

CPEICTB;, yMETb pPAacloO3HaBaTb CUMMETPUIO B
MIPOCTPAHCTBE; YMETh paclO3HaBaTb IPABUIbHbBIC
MHOT'OI'PaHHUKHU;

- [IP13: ymerp  omepupoBaTb  MOHATHSIMHU:
IIPSIMOYIOJIBHAsE CHUCTEMa KOOPJAMHAT, KOOPIMHATHI
TOYKH, BEKTOpP, KOOPAMHATBI BEKTOpPA, CKAJSPHOE
IIPOU3BEJICHUE, YroJl MEXKIYy BEKTOpaMH, CyMMa

BEKTOPOB, IPOU3BEICHUE BEKTOPA HA YNUCJI0; HAXOAUTh
C TIOMOLIbIO M3YyYEHHBIX (OPMYT KOOPIUHATHI
CepeuHbl OTpe3Ka, PACCTOSIHHUE MEXKIy JBYMS
TOYKaMHU
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B) OSMOILMOHAJBHBIA  WHTEIUICKT,
c(hOpPMHUPOBAHHOCTH:

- BHYTPCHHEH MOTHBAIIMHU, BKJIIOYAIOIICH CTPEMIICHHE K
JOCTUKCHUIO neinun )41 yCuexy, OIITUMMU3M,
WHUIIMATUBHOCTh, YMCHHUE JICHCTBOBATh, HCXOJISl M3 CBOUX
BO3MOXKHOCTEIA;

- OMIIaTUM, BKJIIOYAIONICH CIIOCOOHOCTh TIOHUMATh
SMOLMOHAIBHOE COCTOSIHUE APYIUX, YYUTBIBATH €ro IIpU
OCYIIECTBICHMH  KOMMYHHUKAI[MH,  CIHOCOOHOCTh K
COYYBCTBHIO M COTIEPESIKUBAHHMIO;

- COIMAIbHBIX HABBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTH
BBICTpanBaTh OTHOLICHU A C ApyrumMmu JIOAbMU,
3a00TUTHCS, POSIBIISITH UHTEPEC M pa3peniaTh KOHPIUKTHI

Inp ez[nonara}omm?l

OK 04 D¢ dpextuBHO
B3aUMO/ICHICTBOBATh U
paboTath B KOJUIEKTHUBE U
KOMaH/1e

I'oToBHOCTE K CaMOpa3BUTHUIO, CaAMOCTOATCIBHOCTU U

CaMOOTMPECIICHNUIO; -OBIIAQJICHHE HaBBIKAMH y4eOHO-
HCCIIEIOBATEIIbCKOM, MPOEKTHOM W COUHAIBHOMN
JEATEIIbHOCTH;
OBnazieHue  YHHUBEPCAIbHBIMU  KOMMYHUKATHBHBIMHU
JEUCTBUSAMMU:

0) COBMECTHasl IeATEIIbHOCTh:

- IOHUMATh U UCTIOJIb30BATh IPEUMYILIECTBA KOMAHJIHON U
WHIUBUAYAIbHON paboThI;

- TpUHHAMATh LEIM COBMECTHOM  JEATEIbHOCTH,
OpPraHM30BBIBaTh M KOOPAMHMPOBATH JCHCTBHUS IO €€
JOCTUKEHUIO: COCTABJIATH IUIAH JIEUCTBUM, pacpeaeisiTh
polM C y4eTOM MHEHHUH YYaCTHHKOB OOCYXJaThb
pe3yabTaThl COBMECTHOU PabOTHI;

- KOOPJIMHHUPOBATH W BBIMOJHATH pabOTy B YCIOBHUAX
peasbHOro,  BHPTYaIbHOTO U KOMOWHHPOBAHHOTO
B3aMOJCHCTBUS;

- OCYLIECTBJIATH MTO3UTUBHOE CTPATETMYECKOE TIOBEJIEHUE
B Pa3IMYHbIX CUTYyallUsX, HOPOSBISATH TBOPYECTBO U

-[IP8: ymeTp omepupoBaTh MOHATUSAMU: CIydailHBIN
OIIBIT U CITy4aifHOE COOBITHE, BEPOSITHOCTD CIIy4aliHOTO
COOBITHS; yMETh  BBIUUCISATH  BEPOATHOCTH  C
UCIIOJIb30BaHUEM I'paUuecKUX METOJOB; MPUMEHSThH
(GhOpMyIIbI  CIOXKEHHS] U YMHOXEHHSI BEpOSTHOCTEH,
KOMOUHATOpHbIE (AKTBI M (OPMYINIBI MPHU PELICHUU
3a/1a4; OLIEHHWBATh BEPOSITHOCTH pPEaJbHBIX COOBITHN;
3HAKOMCTBO CO CIIy4allHBIMM BEJIMYMHAMH; YMEHHE
MIPUBOJIUTh MPUMEPHI MPOSIBICHUS 3aKOHa OOJIBIINX
qucen B IPUPOTHBIX U OOIECTBEHHBIX SBICHUSAX;

- IIP5: ymenue cTpouTh TrpadUKH HU3YUYEHHBIX
GyHKUMH, HCIONB30BaTh TpadUKd TNPH HU3YYEHUH
MPOLIECCOB U 3aBUCHMOCTEH, MpU pEUIeHUH 3a]ad U3
JpYTrUX y4eOHBIX MPEIMETOB M 3aJad U3 peabHOM
KU3HU; BBIpaKaThb (HOpMYyJIaMU 3aBUCUMOCTU MEXIY
BEJMYUHAMU;

- [IP4: ymers mccienoBaTh B MPOCTEHIIMX CIIydasx
(yHKIIMHM HA MOHOTOHHOCTB, HAXOUTh HAaUOOJIbIINE U
HauMEHbBIINE 3HA4YeHUs (QYHKIMH; CTPOUTH Trpaduku
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BOOOpakeHWe, ObITh  HMHUIMATUBHBIM.  OBiajcHHE
YHHUBEPCATHHBIMU PETYJISATUBHBIMU JICHCTBUSMHU:

T') IPUHATHE Ce0s U APYTUX JIIOJICH:

- IPUHUMATh MOTUBBI U apTyYMEHTHI IPYTHUX JIIOJIEH MPU
aHaJM3e Pe3yabTaTOB JIEATEILHOCTH;

- MPU3HABATh CBOE TPABO W TPaBO JAPYruxX IOJEH Ha
OIIIHOKHU;

- pa3BUBaTh CIOCOOHOCTH TOHMMATh MHUP C IO3UIHU
JPYroro 4eJoBeKa

MHOI'O4JICHOB C HCIIOJIB30BAaHUEM
MaT€MaTH4CCKOIro aHajin3a

alrapara

OK 05 OcymiecTBisTh
YCTHYIO ¥ MTUCbMEHHYIO
KOMMYHHUKAIIUIO Ha
rOCy/IapCTBEHHOM SI3bIKE
Poccuiickoit ®enepanun
C Y4eTOM 0COOEHHOCTEMH
COLIMAJILHOTO U
KYJIbTYPHOT'O KOHTEKCTa

B obnacmu scmemuueckozo 6ocnumanusn:
- ACTETUYECKOE OTHOIICHHE K MUY, BKIFOUAs ICTCTUKY
ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CHOPTA,
Tpy/Aa U OOIIECTBEHHBIX OTHOIICHHUH;
- CcHocOOHOCTh  BOCIPHUHHUMATh  Pa3lUYHBIC  BHIBI
HCKYCCTBA, TPAJUIMM M TBOPYECTBO CBOErO W JPYIHX
HApOJIOB, OIIyIIaTb 3MOIIMOHAILHOE  BO3JEHCTBHE
HCKYCCTBA;
- yOSXKICHHOCTh B 3HAYMMOCTH JIJISl THYHOCTH U 001IIecTBa
OTE€YECTBEHHOTO M MHUPOBOIO HCKYCCTBa, ATHUYECKHX
KYJIBTYPHBIX TPAIUIMIA U HAPOJHOTO TBOPUECTBA;
- TOTOBHOCTb K CAaMOBBIP@KEHUIO B pa3HbIX BHIAX
HCKYCCTBA, CTPEMJICHHE MPOSBIIATh KAYeCTBA TBOPUECKOU
JIMYHOCTH;
Ognadenue yHUGEPCANILHBIMU KOMMYHUKAMUBHBIMU
delicmeuamu:
a) OOIIeHHWE: - OCYIIECTBIATH KOMMYHHUKAIIMH BO BCEX
cdepax KHU3HH,
- pacmo3HaBaTh HeBepOalbHBIE CpEACTBAa OOIICHHS,
MOHMMAaTh 3HAYEHUE COLMAIBHBIX 3HAKOB, PACIO3HABAThH
MPEINOChIIKA  KOH(MJIMKTHBIX CHTYyallMd H  CMSTYarh
KOH(JIUKTBI,

- IIP7: ymerp omnepupoBaTh NOHATUAMU: CpeiHEe
apupMeTHyeckoe,  MejaMaHa, HauOosplIeE U
HauMEHbIIIEE  3HA4YeHWdA,  pa3Max, JUCIepcus,
CTaHJApPTHOE OTKJIOHEHUE YHCIIOBOrO Habopa; yMeHHUe
U3BJICKATh, MHTEPIPETUPOBATH UH(pOpMaIHIO,
OpeACTaBICHHYI0 B TalnMuax, Ha JAMarpammax,
rpadukax, OTpaKaloLIyl0  CBONCTBA  pealbHbIX
IPOLIECCOB U SIBJICHHI; MPECTABIATh HHPOPMALIUIO C
MOMOLIpI0  TabNMIl M JAMarpaMM; HCCIeA0BaTh
CTaTUCTUYECKUE JAHHBIC, B TOM YKCIIE C IPUMEHEHUEM
rpadUyecKux METO0B U 3JIEKTPOHHBIX CPEJICTB;

- IIP9 : ymerp omnepupoBaThb NOHATUSAMHU: TOUKA,
psiMast, INIOCKOCTb, IPOCTPAHCTBO, IBYTPAHHBIN yI oI,
CKpELIUBAIOIIKMECS  IpPsIMbIE, MApAICIBHOCTh U
MEPIEHIUKYISIPHOCTD IPSMBIX M IUIOCKOCTEH, Yroj
MEXKIy IPSIMBIMH, YTOJI MEKY IIPSIMOH U IIJIOCKOCTBIO,
YTOJ MEXIYy IJIOCKOCTSIMH, PacCTOSIHUE OT TOYKH JI0
IIJIOCKOCTH, PACCTOSTHUE MEXKY IIPAMBIMH, PACCTOSTHUE
MEXKy ITIOCKOCTSIMU;
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- Pa3BECPHYTO U JOTHUYHO H3JIaraTb CBOKO TOYKY 3pPCHUA C
HCITIOJIb3OBAHHUEM SA3BIKOBLIX CPCIACTB

OK 06 IIposiBisiTh
IPaKJaHCKO-
NaTPUOTHUECKYIO
MO3ULIUIO,
JIEMOHCTPHUPOBATH
OCO3HAaHHOE MOBEJICHUE
Ha OCHOBE
TPAAUIIMOHHBIX
POCCHUICKHX AYXOBHO-
HPaBCTBEHHBIX
[EHHOCTEH, B TOM YHUCJIE C
Y4€TOM TrapMOHHU3AIUU
MEXKHAIIMOHAIBHBIX U
MEXPEJIUTHO3HBIX
OTHOILIEHUW, TPUMEHSATH
CTaHIapThI
AHTUKOPPYILHUOHHOTO
TOBEICHUS

- 0CO3HaHHE OOYYAIOUTUMHUCS POCCHMCKON TpakJIaHCKOUH
UJICHTUYHOCTH;

- LEJCHANpPABICHHOE pa3BUTUE BHYTPEHHEH IO3UIUHU
JIUYHOCTH HA OCHOBE JIyXOBHO-HPABCTBEHHBIX IIEHHOCTEH
HaponoB Poccuiickoit dexpepaiuu, HUCTOPUYECKUX U
HallMOHATBHO-KYJIBTYPHBIX Tpagului, QopMupoBaHue
CUCTEMbI 3HAYUMBIX LIEHHOCTHO-CMBICIOBBIX YCTaHOBOK,
AQHTUKOPPYIIIUOHHOTO MHUPOBO33PEHHUSI, MPABOCO3HAHMS,
AKOJIOTHYECKOHN KYJIbTYPHhl, CIIOCOOHOCTH CTaBUTh LIETH U
CTPOUTD KU3HEHHBIC IJIAHBI;

B uacmu zpasxcoanckozo eocnumanus:

- OCO3HAaHHMC CBOUX KOHCTUTYHMOHHBIX IIpaB H
O6H38.HHOCT€I71, YBAKCHHUC 3aKOHA U IPABOIIOPSA KA,

- IIPHUHATHC TPaAULIUOHHBIX HallMOHAJIbHBIX,
O6I.HC“I€J'IOBCLICCKI/IX FYMaHUCTHYCCKUX u

ACMOKPATUUCCKUX HGHHOCTGI\/'I;
- TF'OTOBHOCTBH IIPOTHUBOCTOATH HJACOJIOTHU SKCTpPpECMHU3MA,

HallMOHAJIU3Ma, KceHo(poOuH, JTUCKPUMHHALIMM IO
COLIMAJIbHBIM, PEJINTHO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM
MIpU3HAKaM;

- TOTOBHOCTb BECTH COBMECTHYIO JCATEIBHOCTH B
MHTEpEeCcax TPaKJAHCKOrO OOILECTBAa, Y4acTBOBATh B
caMoyIpaBJieHHMH B 0011e00pa3oBaTeIbHON OpraHU3aluu
U J€TCKO-IOHOUIECKHUX OpraHU3alMIX;

- yMEHHE B3aUMOJEHUCTBOBaTbL C  COLUAJIbHBIMU
MHCTUTYTaMHU B COOTBETCTBUU C UX (QYHKIUAMHU U
Ha3HA4YCHUEM;

- TOTOBHOCTh K TYMAaHHTAPHOM W BOJIOHTEPCKOU
JEeSATEIbHOCTH; IaTPUOTUYECKOTO BOCIIUTAHNUS,

-[1P13: YMETh ONepUpPOBATH
MpSIMOYTOJIbHAsI CUCTEMa KOOPAMHAT, KOOPAMHATHI
TOYKH, BEKTOpP, KOOPJMHATHI BEKTOpPA, CKAISIPHOE
MPOU3BEICHUE, VYIrOJd MEXIYy BEKTOpaMu, CymMma
BEKTOPOB, MPOU3BEICHUE BEKTOPA HA YHCIIO; HAXOAUTh
C TIOMOIIBIO H3YYCHHBIX (OPMYST  KOOPIUHATHI
CepeuHbl OTPEe3Ka, PACCTOSIHHE MEXIy JBYyMS
TOYKAMH;

-[IP14: ymerp BBIOMpaTh MOAXOASIIMNA H3yYCHHBIN
METOA  JUIi  pelIeHHusl  3a7add, paclo3HaBaTh
MaTeMaTh4yeckue (akThl 1 MAaTEMAaTHYECKUE MOJICTH B
MPUPOJTHBIX U OOIIECTBEHHBIX SIBJICHUSX, B UCKYCCTBE;

INOHATHUAMMU

YMEHHE NPUBOJUTH IPUMEPHl  MAaTEMaTUYECKUX
OTKPBITHA POCCUHCKOW M MUPOBOW MaTeMaTH4YECKON
HayKH.

- 1IP8: ymeTh onepupoBaTh HNOHATUSMU: CIydailHBIN
OTIBIT U CITy4aifHOE COOBITHE, BEPOSITHOCTD CIIy4aiiHOTO
COOBITHS; yMEThb  BBIYUCISATH  BEPOSTHOCTH  C
UCIIOJIb30BaHUEM I'paUUeCcKUX METOJOB; MPUMEHSThH
(GOpMyJBI CIOXKEHUS UM YMHOXKEHHS BEpPOSTHOCTEH,
KOMOUHATOpHbIE (DAaKTbl M (OPMYINIBI NMPU PELICHUU
3aJa4; OIICHWBATh BEPOSITHOCTU PEaJbHBIX COOBITHH;
3HaKOMCTBO CO CJIy4YailHBIMU BEJIUYMHAMH, yMEHHUE
MPUBOANTH TPUMEPHI MPOSBICHHUS 3aKOHA OOJBIIMX
YKCceN B IPUPOJHBIX U OOIECTBEHHBIX SBICHUSAX
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- cOpMHPOBAHHOCTH  POCCHUUCKOW  TpakJIaHCKOMN
WUJIEHTUYHOCTHU, TMATPUOTU3MA, YBAXEHUS K CBOEMY
HapoJy, YyBCTBAa OTBETCTBEHHOCTH Iiepel PoauHoi,
ropIOCTH 3a CBOM Kpai, CBOW PoauHy, CBOM S3bIK U
KYJIbTYpPY, IPOILIOE U HACTOSIEe MHOTOHAIIMOHAIBHOTO
Hapoza Poccuu;

- IEHHOCTHOE OTHOIIIEHUE K TOCYapCTBEHHBIM CHMBOJIAM,
HUCTOPUYECKOMY M MPUPOTHOMY HACIEIUIO, TAMATHUKAM,
TpaauuusaM HaponoB Poccum, noctmwxkenusim Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHIX U TPY/E;

- uneiHas yO0eXJIeHHOCTb, TOTOBHOCTh K CIYXEHUIO U
3amute OTeuecTBa, OTBETCTBEHHOCTD 3a €r0 Cyas0Y;

- OCBOCHHbBIE O0YYAIOIIUMHUCS MEKIIPEIMETHBIC MOHSATHUS
U yHHUBEpCAJIbHBbIC y4ueOHBbIC NEUCTBUS (peryJsiTUBHBIC,
M03HABATENIbHbIE, KOMMYHUKATUBHBIC);

- CIMIOCOOHOCTh MX HCIIOJNIb30BaHUSI B TMO3HABATEIHLHOU M
COLIMAJIBHOW MPAKTUKE, TOTOBHOCTh K CAMOCTOSATEILHOMY
TIJIAHUPOBAHUIO u OCYIIIECTBIICHUIO yueOHOI
JeSITeIbHOCTH, OpPTaHU3AIH Y4eOHOTO COTPYTHUYECTBA C
MeJarornYecCKuMU  pabOTHUKAMU M CBEPCTHHKAMHU, K
Yy4acTUIO B MIOCTPOECHUH WHAUBUAYaAIbHON
o0pa30BaTenbHON TPAaeKTOPHUH;

- OBNAJCHHE HaBBIKAMU Y4e€OHO-HCCIIEI0BATENbCKOM,
MPOEKTHON M COIMAJILHON NEATEIIbHOCTH

OK 07 CopeiicTBoBaTh
COXPaHCHHUIO
OKPYKaroIIel Cpeibl,
pecypcocOepeKeHHUIO,
MPUMEHSTh 3HAHUS 00
U3MCHEHUH KJIMMaTa,
MIPUHIIMITEI OEPEKITUBOTO
MIPOU3BO/ICTRA,

- HE T[pPUHHUMATh JEWUCTBUSA, NPUHOCAILIUE Bpex
OKpY>Karolleu cpene;

- YMETh IIPOTHO3UPOBATH HeOIaronpusTHeIE
JKOJIOTUYECKHE MIOCJIEICTBUS MpEATPUHIMAEMBIX
JENCTBUMN, IPEAOTBPALLATD UX;

- paclIMpUTh ONBIT JEATEIBHOCTH HKOJIOTHYECKON
HaIlpaBJIEHHOCTH;

- I1P4: ymerp omepupoBaTh MOHATHAMHU: (DYHKIHS,
HeIpepbIBHAs byHKIHS, MIPOU3BOIHAS,
nepBooOpa3Has, OINpeNeNeHHbI HHTEerpall; yMeTh
HaxXOJUTh TPOU3BOJHBIE 3JIEMEHTAPHBIX (QYHKIIHA,
HCIOJIb3YSl CIPAaBOYHBIE MaTEepUalbl; MCCIEAOBATH B
MPOCTEHIINX clydasX (QYHKIMM HAa MOHOTOHHOCTb,
HaXO/JWTh HaumOONbIIME M HAUMEHBIINE 3HAuYCHUS
¢GyHKIMI;  cTpouTh TpadUKM  MHOTOWIEHOB C
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3¢ PeKTUBHO NEHCTBOBATH
B UPE3BbIYANHBIX
CUTYalUsX.

- pa3pabarbiBaTh IJIaH PELIEHUS MPOOJIEMBI C Y4EeTOM
aHaJIM3a UMEIOIUXCSl MaTepUaIbHbIX U HEMaTepUabHbBIX
pecypcos;

- OCYILECTBIIATH LI€JICHANIPABICHHBIN IMOUCK MepeHoca
CPEICTB M CIOCOOOB JEHCTBUS B MPO(ECCHOHATHHYIO
cpeny;

- yYMeThb TNEpPEeHOCHTh 3HAHHUS B IIO3HABATEIbHYIO U
MPAKTUYECKYIO0 00JIACTH KU3HEACATEIHbHOCTH,

- IpeJIaraTh HOBBIE MPOEKTHI, OLEHUBATH UJIEH C MTO3UIIUU
HOBU3HBI, OPUTUHATILHOCTH, MPAKTHYECKON 3HAYMMOCTH;
- 1aBaTh OLIEHKY HOBBIM CUTYaIUsIM, BHOCUTH KOPPEKTHUBBI
B JCSATEIBHOCTh, OIICHUBATH COOTBETCTBHE PE3YJIHTATOB
LeJsIM

UCIIO0JIb30BaHUEM anmapara MaTeMaTH4eCKOro
aHaln3a; MPUMEHATh TNPOU3BOJHYIO TPU PpEIICHUH
3ajad = HA  JIBWKGHME;  pelmarb  [PaKTHKO-
OPUEHTUPOBAHHBIC 3a7aydl Ha HauOOJbIIHE U
HaVMEHBIIME 3HAYCHMs, Ha HaxOXJIEHUEe IIyTH,
CKOPOCTH U YCKOPEHUS;

-[IP11: ymeTs onepupoBaTh NOHATUSAMM: JBH)KEHUE B
NPOCTPAHCTBE, MOA0OHBIE (UTYPHI B MPOCTPAHCTBE;
UCIIO0JIb30BaTh OTHOLICHHUE IJIOLIA /el TOBEPXHOCTEH U
00BbEMOB MOAOOHBIX (UTYp TPU PEIICHUH 3a/1aY;

- [IP12: ymeTb BBIUUCIIATH T€OMETPUYECKHE BETUYNHbI
(mmuua,  yrojm,  miomaab, o0OBeM,  IUIOMIAJb
IIOBEPXHOCTH), MHCIOJb3ysd H3y4YeHHbIE (DOPMYJNIBI U
METOJBI.

IIK 4.3. PaccuutsiBaTh 1
HM3rOTaBJIMBATh JICKaja
0a30BBIX KOHCTPYKIIUHA

OJICIKIBI.

JImunocTHbIe pe3yabTarhbl ocBoenusst OOII
B uacmu mpyooeozo eéocnumarnusa:
- TOTOBHOCTb K TPYAY, OCO3HAaHUE LIEHHOCTU MacTepCTBa,

TPYIOJIO0HE;

- TOTOBHOCTD K aKTUBHOM JeITeILHOCTHU
TEXHOJIOTUYECKOW M  COLMAJIbHOM  HaNpaBJIECHHOCTH,
CITOCOOHOCTH WHUIMUPOBATh, MJIaHUPOBATH "

CaMOCTOSITEITLHO BBITIOJTHATH TAKYIO ICATEIHHOCTB;
- UHTEpeC K pa3nuuHeiM cdepaM mnpodeccuoHaAITbHON
NESATEIbHOCTH, YMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOD
Oyayuieil mpodeccun M peanu30BBIBAaTH COOCTBEHHBIE
JKM3HEHHBIN MJIaHBI.

Memanpeomemnbsie pezyromamot oceoenus OOIL:

- CaMOCTOSITEIIBHO (POPMYIUPOBATH M AKTYAIH3HPOBATH
mpo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYNICCTBCHHBIN MIPU3HAK HIIH OCHOBAHUS
JUIS CpaBHEHMSI, KiIacCU(UKAIMK U 0000IIeHHS;

- [IP11: ymeTb onepupoBaTh NOHATUSMU: ABHKEHHE B
MIPOCTPAHCTBE, MOJOOHbIE (QUIYpbl B IPOCTPAHCTBE;
MCIIOJIb30BaTh OTHOILIEHUE TUIOIIAJEH TOBEPXHOCTEN U
00BEMOB NMOAOOHBIX (PUTYp MPH PEIICHUH 33]1aY;

- [IP12: ymMeTb BBIUUCIIATH T€OMETPUUYECKHIE BETUYNHBI
(mmuua,  yron,  miomaab, o0OBeM,  IUIOMIAMb
MIOBEPXHOCTH), MHCIOJNb3ysd H3y4eHHbIE (DOPMYINBI U
METO/IBI.
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- ONPENEATh eI AEATEIbHOCTH, 3a7]aBaTh TapaMeTPhbl U
KPUTEPUU UX TOCTHUKECHUS;

- BHOCUTb KOPPEKTHUBBI B JESATEIbHOCTb, OILICHUBATH
COOTBETCTBUE pPE3YyIbTATOB LIEJNsAM, OLICHMBATh PHUCKHU
IMOCIIEACTBUI JIeSITEIbHOCTH,

- pa3BHBaTh KpEaTHMBHOE MBIIUICHUE TPU PEHICHUU
KU3HEHHBIX MPOOIEM; aHaTU3UPOBATh IMOJYUYCHHBIE B
X0/l pEIIeHWS 3aJaydl  pe3yJabTaThl, KPUTHYECKHU
OIIEHUBaTh  MX  JOCTOBEPHOCTh,  IMPOTHO3UPOBATH
M3MEHEHNE B HOBBIX YCIIOBHSIX;

- yMeTb INEPEHOCUTh 3HAaHHUS B IIO3HABATEIIBHYIO U
MPAKTUYECKYIO0 00JIACTH KU3HEACATEIHLHOCTH,

- YMETh MHTEIPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX
obJacrei;

- BBIJIBUraTh HOBBIC HJIEH, MpejiaraTh OpPUTHMHAIbHBIE
MOAXOABl U PEHICHUS; CaMOCTOSITENHHO OCYIIECTBIISITh
MO3HABATENBbHYIO JEATEeIbHOCTh, BBISABIATH MPOOIEMBI,
CTaBUTh U (OPMYIHpPOBaTH COOCTBEHHBIC 3aJaydl B
o0pa3oBaTenbHOM JIeSITeIbHOCTH u JKM3HCHHBIX
CUTYaIHsIX;

- CaMOCTOSITENBHO COCTAaBJIATH IUJIAH PEIICHUsS MPOOIEeMbI
C Y4YeTOM HMEIOUIUXCS  PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEU U MPEAINIOYTEHNM;

- J1aBaTh OLIEHKY HOBBIM CHUTYaIlHsIM

1.3. Ilpo¢puabHasi cocTaB/IAOIANA (HANPABJIEHHOCTh) 0CBOEHHS MPOrpaMMbl 0011e00pa3oBaTeI1bHON YUeOHOMH AU CUHIITTUHBI

[IpodeccuonanpHas HampaBIEHHOCTh OOECIEYMBAETCS IMOCPEACTBOM PEIICHHS 3a/1ad, CBSI3aHHBIX C IMPUMEHEHHEM MaTEeMaTUKU B
MTOBCETHEBHOMN KU3HH U JIEATEIILHOCTH MTPoQecCHoHaa.



[IpencraBieHnsi 00 OCHOBHBIX M CBSI3aHHBIX C HUMH MOHATHX, U3yU4aeMbIX B paMKax Kypca: 4mclie (BEJIMYMHE), PAaBEHCTBE, HEPABEHCTRBE,
(MaTeMaTH4ecKoM) OTHOIICHHH, YHCIOBOM (apu(MeTHuecKoM) W aireOpanvdeckoM BBIpaXEHUH, (PopMmyse, TOXKIECTBE, YPaBHCHHH, CUCTEME
YpaBHEHHI W HEPABEHCTB, QYHKINH, rpaduke QyHKINN, TECOMETPUUECKUX (GUTYpaxX HAIIIOCKOCTH U B MIPOCTPAHCTBE, MIEMEHTaX KOMOWHATOPUKH,
CTAaTHCTUKH U TEOPUU BEPOSTHOCTEH HEOOXOUMBI KAXKIOMY CIICIIUAIHCTY.

YcBoenrne 0000IIEHHOTO aNrOpUTMa pelIeHHs 000K MaTeMaTH4ecKoW 3a7aud (aHaJIU3 YCIOBUM, BBISIBICHHE OIPAaHUYECHUI, MOCTAHOBKA
BOIIPOCOB, OMpEJEIIEHNEe TOCIEA0BATEIbHOCTH ACUCTBUNM — STAloOB BBIYMCICHUHM, MOKA3aTeNbCTBA WM IOCTPOCHHS, MPOBEPKA MOTYy4YEHHOTO
pe3ynbrata, opOpMIICHHE HAWJIEHHOTO PELICHUS WU OTBeTa) U (OPMUPOBAHHME YMEHHUS OPHEHTUPOBATHCS B cUTyauuu, IuddepeHIpoBaTh
BO3HUKAIOIINE POOJIEMBI U IIOCTABJICHHBIE 33/1a4U SIBISIFOTCS 1IE€JIbI0 00pa30BaHMs U HEOOXOAMMBIMU aTpUOyTaMH clielinaiicTa — mpodeccuoHana.
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2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILIMHBI

2.1. O0beM y4eOHOM NTMCHUILIMHBI U BUbI Y4eOHO# padoThI

Buna yueOHoii padoThl Oo0bem B
yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOH TUCIHIJIMHBI 346

B TOM 4HCIIe B OpME MPAKTHUECKON TOTOTOBKU 56
OcCHOBHOE coJIep:KaHue 326
TEOPETUIECKOE O0yUeHUE 218
MIPAKTUYECKHE 3aHITHS (B COCTABE): 108

npodeccnoHaNTbHO-OPUEHTUPOBAHHOE coJiep>KaHue (comepxanue 84
MIPUKJIAHOTO MOJYJIs), IPaKTUYECKHE pabOThI

KOHTPOJIbHBIE PAOOTHI 24
IIpomexyTouyHas aTTeCTALMA 20
KOHCYJIbTALIUU 8
9K3aMeH 12
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2.2. TemaTuyecKkHi IJIAH U COAEPKAHUE YIeOHOM JUCHUIINHBI
00/1. 07 MaremaTuka

HaumenoBanue Conep:kanue y4ye0OHOIro MaTepuaJsa, J1ad0paTopHble U MPAKTHYECKUE Pad0ThI, Oo0bem B Koabt
pa3/iesioB U TeM CaMOCTOSITe/IbHAsL padoTa o0yuyaoumxcs, KypcoBasi pador (IpPoeKT) (eciu yacax KOMIeTEeHIHIA,
npeodycmompeHtbvl) (popMupoBaHuIo
KOTOPBIX
CImocoo0cTByeT
3JIeMeHT
NPOrpamMMbl
OcHoBHoOe coJep:kaHue
Pa3nes 1. [loBTOpeHHe Kypca MAaTeMATHKH OCHOBHO# IIKOJIbI 20
Tema 1.1. Conep:xaHue yueOHOT0 MaTepuaJia OK-01, OK-02,
Hean u 3ana4u ba3oBble 3HaHUA M yMEHUS 110 MaTeMaTHKE B MPOPECCHOHAIBHON U B MOBCEIHEBHOU 2 OK-03, OK-04,
MaTeMAaTHKHU NpH JIEATENBLHOCTH. OK-05, OK-06,
OCBOCHUM OK-07
CHEeNHAJTbHOCTH K 4.3
Tema 1.2. Conep:kanue y4eOHOT0 MaTepUaJIa 2
Yucia u BlYKCaeHus. | JeWCTBYS HAJl IOJOKUTEIBHBIMU M OTPUIIATEIHHBIMU YHACIIAMH, OOBIKHOBEHHBIMU U
BoipakeHus u JIECATHUUHBIMH po0siMu. [IeficTBuUS co cTeneHs My, (GOpPMYIIbI COKPAILICHHOTO
npeodpa3oBaHus YMHOKEHHS.
Tema 1.3. 'eomerpus | IIpodeccnoHaILHO-0PHUEHTHPOBAHHOE COAEPKAHUE (COAEPKAHUE NPUKJIATHOIO 2
HA IUVIOCKOCTH moayJst) Buasl minockux ¢uryp u ux miomaab. [IpakTuko-opueHTHpOBaHHBIC 3a/1a4U B
Kypce reOMeTpHUH Ha MIOCKOCTH
IIpakTuyeckas padora Ne 1
«Buapl I0CKUX QUTYp U UX TUIOMATbY
Tema 1.4 Copaepxxanue yueOHOro MmarepuaJia 2
IIpoueHTHBIE [TpocThie IPOIIEHTHI, pa3HbIe CIOCOOBI MX BhIaHcaeHUS. CII0KHBIE TPOIICHTHI
BbIYUCJIEHUS IIpakTuyeckas padora Ne 2 «[IpocTbie IPOIEHTHI, pa3HBIE CIIOCOOBI UX BHIYUCICHUS.
Cro>xHbIe TPOIICHTHD)
Tema 1.5. YpaBuenusi | Coaep:xxanue yueOHOro Marepuajia 2

¥ HepaBeHCTBa

JluneliHble, KBaJIpaTHbIE, IPOOHO-JIMHEHHbIC YPaBHEHHSI U HEPAaBEHCTBA

IIpakTnyeckas padora Ne 3 «JIuneiiHble, KBagpaTHbIE, JPOOHO-THHEHHBIC YPABHEHUS
Y HEPaBEHCTBA»

Conep:kanue y4eOHOT0 MaTepuaJia




Tema 1.6. Cucremsl CrniocoObl pelieHus cucTeM JTuHEeHHbIX ypaBHeHul. [lonstus: marpuna 2x2 u 3x3, 8
YPaBHEHUI U onpeaenuTens Matpullbl. Meton [Maycca. Cuctembl HETMHEUHBIX ypaBHEHH. CHUCTEMBI
HepaBeHCTB HEPABEHCTB
Tema 1.7. Bxognoi Coaepxxanue y4eOHOro MmaTepuaJia 2
KOHTPOJIb Brruncnenus u npeoOpa3oBanus. Y paBHEHHs U HEpaBeHCTBA. ['eomeTpus Ha

IJIOCKOCTH

KonTpoabsnas padora Ne 1 «BXogH0#l KOHTPOJIb)

Pa3nen 2 [IpsiMble M MJIOCKOCTH B POCTPAHCTBE 20

Tema 2.1. OcHOBHBIE Coaep:xaHue yueOHOr0 MaTepHaJia 2 OK-01, OK-03,
NOHATHSA [Tpenmer crepeomerpun. OCHOBHBIE TOHATHS (TOUKA, MIpsiMasi, MJIOCKOCTb, OK-04,
cTepeoMeTpPHH. npoctpancTBo). OCHOBHBIE aKCMOMBI cTepeoMmeTpuu. [lepecekaromuecs, mapauieibHbIe OK-07
PacnoJioxkenune U CKpeluBatonuecs npsameie. [I[pu3Hak u CBONCTBO CKPEIIMBAIOIIUXCS TPSIMBbIX. K 4.3
NPSAMBIX H OcHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPHI.
IJIOCKOCTeil
Tema 2.2. Coaep:xaHue yueOHOT0 MaTepHaJia 6
IMapanneabHocTh [Tapamnensubie npsMast u iockocTb. Onpeaenenue. [Ipuznak. CpoiicTBa (¢
NPAMBIX, IPAMON U nokazarenbeTBoM). [lapannensubie mnockoctu. Onpenenenue. [Ipuznak. CoiicTsa (C
IIOCKOCTH, JoKa3aTenbcTBOM). TeTpasp u ero aneMeHTHI. [lapannenenunen u ero 31eMeHTHI.
IUI0OCKOCTel CBolicTBa MPOTUBOMOJIOKHBIX TpaHel U AuaroHaneil mapamnenenumnena. [loctpoenue

ceueHuii. Pemenue 3agay.
Tema 2.3. Copepxanue y4eOHOro Mmarepuajia 2
MepnenaukyasapHocTs | [lepnenaukynspusie npsamele. [lapannenbHbie npsMble, TEPIEHIUKYISIPHBIE K
NPSAMBIX, IPAMOX H MII0CKOCTH. [Ipr3HaK nMeprneHauKyISIPHOCTH IPSMOM U IUIOCKOCTH. J[0Ka3aTenbCTBO.
MJIOCKOCTH, [Tepnenaukymnsip u HaknoHHas. [lepnenaukymnsipabie 1ockocTH. [Ipu3Hak
ILIOCKOCTEH NepPHEHANKYISIPHOCTH TIockocTel. [lokazarenbcTBo. PaccTosiHus B MPOCTpaHCTBE
Tema 2.4. Teopema o Conep:xxaHue yueOHOT0 MaTepuaJia 4
Tpex Teopema o Tpex meprneHAUKYIsIpax. JokazareabcTBO. YTOI MEXAY IpSIMON 1
nepneHnKYJIsipax MJIOCKOCTBIO. YTOJ MEXIY MIOCKOCTIMHU
Tema 2.5. IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJePKAHME (CONePKAHUE TPUKJIIATHOTO 4
IHapajenbHble, MO/1YJIfA)
neprneHIuKyJsipuble, | AKCHOMBI cTepeoMeTpu. [leprneHanKyIspHOCTb MPSIMOM M TUIOCKOCTH,
CKpelIMBaoIuecs MapauIeTbHOCTD JBYX MPSIMBIX, IEPICHIUKYISIPHBIX TUIOCKOCTH, IEPICHIUKYISIPHOCTh
npsAMbIe IIJIOCKOCTEM

IIpakTnyeckasi padbora Ne 4 «AKCMOMBI  CTEPEOMETPHH. [TapamiensHOCTD




PSMOi u TUIOCKOCTH, NMapaliIeIbHOCTh IJIOCKOCTE»
IpakTnyeckas padora Ne 5 «lleprneHAUKYISIPHOCTh MPSIMOM M TIOCKOCTH,
NapajuieIbHOCTh JBYX HPSIMBIX, HEPIEHAUKYIISIPHBIX TIOCKOCTH,
NEePHEHANKYJISIPHOCTD MJIOCKOCTEM

Tema 2.6. Pemnenue Coaep:xanue yueOHOro MaTepuaJia 2
3agay. IlpsiMble u Pacnionoxenue npsAMbIX U INIOCKOCTEN B IPOCTPaHCTBE. [IepreHIuKyIsapHOCTb U
IUIOCKOCTH B NapaJuIeIbHOCTh NPSIMBIX U TUIOCKOCTeN. CKpelMBarouecs npsiMble
NMPOCTPAHCTBE KonTposabHnas padora Ne 2 «IIpsimble ¥ IJI0CKOCTH B IPOCTPAHCTBE)
Pa3znen 3. KoopanHatsl M BEKTOPBI 16

Tema 3.1 lekaproBbl | Coaepikanue y4eGHOro MaTepuajia 4 OK-02, OK-03,
KOOP/AUHATHI B JlexapToBbl KOOpAMHATHI B pocTpaHcTBe. [Ipocrelimue 3a1aun B KOOpIMHATAX. OK-04,
NPOCTPAHCTBeE. PaccrosiHue Mexy 1ByMsl TOUKaMH, KOOPAMHATHI CEPEIUHBI OTPE3KA OK-07
Paccrosinne mexay I1K 4.3
JABYMS TOUKAMH.
Koopaunartsi
cepelMHbI 0TPe3Ka
Tema 3.2. Bexktopsl B | Copepaxanue y4eOHOro Marepuajia 6
MPOCTPAHCTBE. YT0J1 Bexkrops! B ipoctpancTBe. ClioKeHNE U BEHIYUTAHUE BEKTOPOB. Y MHOKEHHUE BEKTOpa Ha
MEK1Y BEKTOpPaMH. yucio. Kommnanapusie BekTopbl. CKalsipHOE TpOU3BeIeHNE BEKTOPOB. PaznokeHune
CxansipHoe BEKTOpa MO TPEM HEKOMILIaHAPHBIM BeKTOpaM. KoopimHaThl BEKTOpa, CKalIsipHOE
npousBeaeHne MIPOU3BEJICHNE BEKTOPOB B KOOPAMHATAX, YTOJI MEK]ly BEKTOPaMH, YroJl MEKIy MPSAMON
BEKTOPOB U TUIOCKOCTBIO, YTOJI MEXAY TUIOCKOCTSIMU. Y paBHEHHE MJIOCKOCTH. [ eoMeTprueckuii

CMBICJT OTIPeIeTTUTENS 2X2
Tema 3.3. IIpakTuko- | IIpodeccnoHaILHO-0PHEHTHPOBAHHOE COAEPKAHUE (COAEePKAHUE TPUKJIATHOTO 4
OPUEHTHPOBAHHbIE MO/1YJIfA)
3aja4u HA KoopaunarHast minockocTs. Berurciienne paccTosIHUM U IUIOMIAACH Ha MITOCKOCTH.
KOOP/JAUHATHOM KonuyecTBeHHbIE pacyeThl
IJIOCKOCTH IIpakTuueckas padora Ne 6 «KoopaunatHas IJIOCKOCTh. Beruncienue

paccTossHuil U wiom@aed  Ha INIOCKOCTH

IpakTuyeckas padora Ne 7 «KonnuecTBeHHbIE pacueThl C KOOPAUHATAMU
Tema 3.4. Pemienne Coaep:xxaHue yueOHOT0 MaTepuaJia 2

3aga4. KoopauHars! n
BEKTOPBI

JlekapTOBBI KOOpAMHATHI B TPOCTpaHCTBE. BekTophl B mpocTpaHcTBe. CloKeHUE U
BbIYUTAaHUC BCKTOPOB. YMHOXKEHUE BCKTOpPA HA YUCJIO. KOMHJIaHapHBIe BCKTODHI.
CxkansipHoe NMpou3Be/IeHUE BEKTOPOB. Pa3znoxeHnne BeKTopa o TpeM HEKOMILIaHAPHBIM
BekTopaM. [Ipocrelimue 3anaun B koopauHarax. KoopimHaTel BEKTOpa, pacCTOSTHUE




MEX1y TOUKaMH, KOOPJIMHATHI CEPEIUHBI OTPE3Ka, CKAJIIpHOE IPOU3BEIEHNE BEKTOPOB
B KOOpJMHATAX, YTOJI MEXKIY BEKTOPAMHU, YTOJl MEXKAY MPSMOI U MJIOCKOCTHIO, YroJl
MEXIY MIIOCKOCTSIMU

KonTpoubnas padora Ne3 «KoopanHatTel 1 BEKTOPbI B IPOCTPAHCTBE»

Paspnen 4. OcHoBbI TpUroHOMeTpuu. TpuroHomerpuyeckne PyHKIuM 40
Tema 4.1. Coaepxanue y4eOHOro MmaTepuaJia 4 OK-01, OK-02,
Tpuronomerpuyeckue Pannannas mepa yrina. [loBopoT Touku BOKpyr Havyana koopauHat. OnpeneneHue OK-03,
byHKIHIH CHUHYyCa, KOCHHYCa, TAHT€HCAa M KOTaHTeHCca. 3HAKM CUHYCa, KOCUHYCa, TAHTeHCA U OK-04, OK-05,
HpPOM3BOJILHOIO yria, KOTAHT'€HCA 110 YETBEPTSIM. 3aBUCHMOCTh MEXIY CHHYCOM, KOCHHYCOM, TAHT€HCOM H OK-06,
ancaa. Pajnannas u KOTaHI'€HCOM OJIHOTO M TOT'O K€ yIJa OK-07
rpajycHasi Mepa yria IIK 4.3
Tema 4.2. OcHOBHBbIE Coaep:xaHnue yueOHOT0 MaTepuaJia 4
TpUronomerpudeckue | Tpuronomerpuueckue ToxjaecTBa. CHHYC, KOCUHYC, TAHT€HC U KOTAHT'€HC yTJIOB O U -
ToxknecTtBa. @opmyanl | o. DopMyiibl IpUBEACHUA
NpHUBeIeHUs!
Tema 4.3 Cunyc, Coaep:xaHnue yueOHOT0 MaTepuaJia 8
KOCHHYC, TAHT€HC CymMma u pazHocTh cHYycoB. CyMMa M pa3HOCTh KOCHHYCOB. CHHYC U KOCUHYC
CYMMBI H Pa3HOCTH nBoiHOro yria. @opMyibl MoJoBUHHOTO yria. [IpeoOpa3oBaHus cymMMbl
AByX yrioB CHHYC H TPUTOHOMETPHUYECKUX (PYHKIIUH B MPOU3BECHHUE U MIPOU3BEICHHS B CYyMMY.
KOCHHYC JIBOHHOT0 BripakeHne TpUrOHOMETPUYECKUX (DYHKIIHIA Yepe3 TAHTeHC TIOJIOBUHHOTO apryMeHTa.
yriaa. ®opmyJibl [TpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPUIECKUX BBIPAKEHUN
MOJOBMHHOIO YIJia
Tema 4.4 ®ynkuumn, Copepxanue y4eOHOro Mmarepuajia 2
HX CBOMCTBA. O6uacTh onpeaeneHuss 1 MHOXKECTBO 3Ha4eHUH PpyHkuuid. YETHOCTD, HEUETHOCTD,
Cnoco0bl 3aganns nepuoandHOCTh QyHKIMNA. CiocoOb! 3a1anust PyHKITUH
byukumi
Tema 4.5 Coaep:xanue yueOHOTo MaTepuajia 2 OK-01, OK-02,
Tpuronomerpuueckne | O0nacTb onpeaeeHns U MHOXKECTBO 3HAUEHUN TPUTOHOMETPUYECKUX (DYHKIUH. OK-03, OK-04,
bynxuun, ux YETHOCTD, HEYETHOCTD, MEPUOUIHOCTH TPUTOHOMETpUUECKHX (pyHKIMil. CBONCTBA 1 OK-05, OK-06,
cBoiicTBa U rpaduku | rpaguku QyHKIUM y = cos X, y =sin X, y =tg X, y = ctg X. OK-07

1K 4.3

Tema 4.6 Conep:xxaHue yueOHOT0 MaTepuaJia 2 OK-01, OK-02,
IIpeodpa3oBanue Cxarue U pacTshkeHHe TpaKoB TpUroHoMeTpuyecknx ¢pyHkuuid. [IpeobpazoBanue OK-03, OK-04,
rpaduxon rpaduKOB TPUTOHOMETPHUYECKHUX (YHKITHI OK-05, OK-06,
TpuroHomerpudeckux | Ilpakrudeckasi pabora Ne 8 «Cxxatue  u pacTsbkeHrne  rpaduKoB OK-07




bynxumii Tpuronomerpuyeckux pynkuuid. [IpeodpazoBanue rpaguKkoB TPUTOHOMETPHUUECKHUX I1K 4.3
byHKIMI
Tema 4.7. Onucanue IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COepKaAHNeE (COAepPKaHUe IPUKJIATHOTO 4 OK-01, OK-02,
NMPOU3BO/CTBEHHBIX MOLYJIs1) OK-03, OK-04,
MPOLECCOB C Hcrnonb30BaHUEe CBOWCTB TPUTOHOMETPUYECKUX QYHKIIUN B MPOGECCHOHATBHBIX OK-05, OK-06,
NMOMOIIbI0 rpauKoB | 33J1a4yax OK-07
pynxuumii IIpakTnyeckas padora Ne 9-10 «Vcnonp3oBaHue CBOHCTB TPUTOHOMETPHUYECKHX K 4.3
byHKIMI B MpodecCHOHANBHBIX 3a/1a4ax)»
Tema 4.8. O0paTHbIe Coaep:xaHue yueOHOT0 MaTepHaJia 2
Tpuronomerpuyeckue | OOparHbie TpUrOHOMETpUUecKue QyHKIMU. VX cBoiicTBa U rpaduku
GyHKuun
Tema 4.9. Coaep:xaHue yueOHOT0 MaTepHaJia 8
Tpuronomerpuyeckue | YpaBHEHHE cOs X = a. YpaBHEHHeE Sin X = a. YpaBHeHHe tg X = a, ctg X = a. Pemenue
YPaBHeHHS U TPUTOHOMETPHUECKUX YPAaBHEHHI OCHOBHBIX TUIIOB: MPOCTEHUIIINE
HepaBeHCTBa TPUTOHOMETPHUECKHUE YPABHEHUS, CBOSIINECS K KBAJPAaTHBIM, PelIacMble
pa3oKEeHUEM Ha MHOXKMTEIH, OAHOpOoaHbIE. [IpocTeiiiine TpuronomeTpuyeckue
HEPaBEHCTBA
Tema 4.10. Cucremsl Copepxanue y4eOHOro Mmarepuajia 2
TpUroHoMerpudeckux | CrucremMsl MPOCTENIINX TPUTOHOMETPUYECKUX YPABHEHUN
YpPaBHeHUil
Tema 4.11. Pemmienne Coaep:xanue yueOHOro MaTepuaJia 2 OK-01, OK-02,
3apa4. OCHOBBI [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHUH. Perienue TpuroHoMeTpuyeckux OK-03, OK-04,
TPUTOHOMETPHUH. yYpaBHEHUH U HEPABEHCTB B TOM YHCJIE C HCIIOJIb30BAHUEM CBOMCTB (DYHKITHI. OK-05, OK-06,
Tpuronomerpuueckue | Kourpoabhas padora Ne 4 «OcHOBBI TpUroHOMETpUH. TpUroHOMETpHUYECKUE OK-07
pynkouu byHKIAN I1K 4.3
Paznen 5. KomniekcHble yncia 8
Tema 5.1. Coaep:xanue yueOHOro MaTepuajia 4 OK-01, OK-02,
KoMmnuaekcHbIe 4nciia [TonsiTne koMIuiekcHOTo uncia. Conpsi>KeHHbIe KOMIUIEKCHBIE YUCa, MOJYJIb U OK-03, OK-04,
apryMeHT KOMIUIeKCHOro yucia. dopma 3anucu KOMIJIEKCHOTO YUCIia OK-05, OK-06,
(reomeTpHuueckasi, TPUrOHOMETpHUUEecKas, aredpandeckas). Apupmernueckue OK-07
JIeMCTBUS C KOMIUIEKCHBIMU YHCIIaMHU K 4.3
Tema 5.2. Coaep:xxanue yueOHOro MaTepuaJia 4
I[IpumeHenune BrimonHeHne pacueToB ¢ MOMOIIBI0 KOMITIEKCHBIX uncen. [Ipumepsl ucnonb3oBaHus

KOMIIJIEKCHBIX YHCEJI

KOMITJICKCHBIX YHCCII

IIpakTnyeckas padora Ne 11 «BbinosiHEHHE pacyeTOB C IOMOLIBIO0 KOMIUIEKCHBIX




qrcem»
IIpakTuyeckasi padora Ne 12 «[IpumMepsl HCIIOIH30BaHNS KOMIUICKCHBIX YHCEI

Pa3nea 6. IlponsBognas pyHKkuum, ee NpuMeHeHHe 40
Tema 6.1. IlonsiTne Coaep:xanue yueOHOro MaTepuaJia 2 OK-01, OK-02,
NMPOW3BO/HOM. OrnipezesieHre YUCI0BOM MOCIEI0BATENLHOCTH U CIIOCOOBI ee 3aaanus. CBoKcTBa OK-03, OK-04,
@opMyJIbl M MPAaBUJIA | YUCIIOBBIX ITOCHe0BaTeabHOCTEN. OnpeeneHue npeena nociae10BaTeIbHOCTH. OK-05, OK-06,
nuddepenunpoanus | Beruncienue npenenos nociaenosarenbHocreil. Ipenen gyHknun Ha 6€CKOHEYHOCTH. OK-07
[Ipenen dpynkmuu B Touke. [Ipupamenne aprymenTa. [Ipupamenue ¢pyHkiuu. 3amxadu, 1K 4.3
IPUBOJSALINE K MIOHATUIO TPOU3BOHON. Onpeenenrne npou3BoJHONW. AIropuTM
OTBICKaHUs IPOU3BOJHON
Tema 6.2. Coaep:xanue yueOHOro MaTepuaJia 6 OK-01, OK-02,
IIpousBoanbIe ®opmyinsl quddepennuponanus. [pasuna muddepennnpoBanus OK-03, OK-04,
CYMMBbI, Pa3HOCTH OK-05, OK-06,
Npou3Be/IeHuUs, OK-07
YaCTHOI0 [IK 4.3
Tema 6.3. Conep:xaHnue yueOHOT0 MaTepuaJia 6
IIponsBoansbIe Onpenenenue cioxxHol ¢pyHkuMU. [Ipon3BoHAS TPUTOHOMETPUUYECKUX (DYHKLIUH.
Tpuronomerpuyeckux | [IpousBogHas cinoxsoil GpyHkIMM
byHxkumi.
IIpousBoanasn
CJI0KHOM (PYHKIUH
Tema 6.4. IlonsTue o Coaep:xxanue yueOHOT0 MaTepuaJia 2
HeNnpepbIBHOCTH [TonsiTue HenpepbIBHON (yHKIMU. CBOCTBA HEMIPEePBIBHON (DyHKIMU. CBA3b MEXTY
¢ynkuuu. Meton HEMPEPbIBHOCTHIO U TP PEepeHINPYEMOCTHIO PYHKIIMHU B TOUKE. AJITOPUTM peIIeHUS
HHTEPBAJIOB HEPAaBEHCTB METOJIOM UHTEPBAJIOB
Tema 6.5. Coaep:xanue yueOHOro MaTepuajia 4 OK-01, OK-02,
I'eomerpuueckuii u ['eomeTpryeckuii CMBICI IPOU3BOAHON PYHKIIMU — YTITIOBOM KO3 ULIHEHT OK-03, OK-04,
(uznuecknii cMbICa KacatelbHOU K rpaduKy QYHKIIMHM B TOUKE. Y paBHEHHE KacaTeIbHOU K TpaduKy OK-05, OK-06,
NPOU3BOAHOM (GyHKIMU. AJTOPUTM COCTaBJICHUS ypaBHEHUS KacaTeldbHOH K rpaduky QyHKIUU OK-07
y=f(x) 1K 4.3




Tema 6.6.
Pusnyeckuii CMBICJI
MPOU3BOJAHOI B

Conep:kaHue y4eOHOTO MaTepUaJia

Ousnyecknit (MEXaHUYECKHUIT) CMBICI TPOM3BOJHOIN — MTHOBEHHAsI CKOPOCTh B MOMEHT
BpemeHHu t: v =S’ (1)

npogeccuoHAIbHBIX IIpakTuyeckas padora Ne 13 «®Dusnueckuii CMbICT TPOU3BOIHON B

3ajgavax po(hecCHOHATIBHBIX 3a7jauax»

Tema 6.7. Coaep:xanue yueOHOT0 MaTepuajia OK-01, OK-02,

MoHOTOHHOCTH Bo3spacranue u yobiBaHue QyHKIIMH, COOTBETCTBUE BO3pACTaHUs U yObIBaHUS (PYHKITUU OK-03, OK-04,

¢yukuun. Touxkn 3HaKy MPOU3BOAHON. [oHsATHE MPOM3BOIHON BBICHIETO MOPAJIKA, COOTBETCTBUE 3HAKA OK-05, OK-06,

IKCTpeMyMa BTOPO# MPOU3BOIHON BBITYKJIOCTH (BOTHYTOCTH) (DYHKITMHM HA OTPE3Ke. 3a71aun Ha OK-07
MakCUMyM 1 MUHUMYM. [IOHSTHE aCUMIOTOTHI, CIOCOOBI UX ONpEAEICHUs. AJITOPUTM K 4.3
uccienoBanus PYHKIIMU U IOCTPOCHUS €€ rpaduka ¢ MOMOIIBIO TPOU3BOIHOM.
JpobHo-nunelinas GyHKIus

Tema 6.8. Conep:xanue yueOHOT0 MaTepuaJia

HccnenoBanue Hccnenoanue pyHKIIMU HA MOHOTOHHOCTh U ITOCTPOCHUE TPa(UKOB.

byuxkumii u

NocTpoeHune

rpaguxos

Tema 6.9. Copepxanue y4eOHOro Mmarepuajia

Hauboabiee n Haxoxaenne HanbombIIero 1 HauMEHbILIEro 3HaYeHUH (PyHKINN, TOCTpOEHUE

HaUMeHbIIIee rpa)KOoB MHOTOWJIEHOB C UCIIOJIb30BAHUEM alllapara MaTeMAaTUYECKOro aHaIu3a

3HAYeHUs] QYHKUHMHU

Tema 6.10.
Haxoxxnenmne
ONTHMAJILHOTO
pe3yJbTara ¢
NOMOIIbIO
NMPOU3BOJAHOM B
NMPAKTHYECKHX
3agadax

IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COAEPKAHUE (COAEepPKAHUE PUKJIATHOTO
MO/1YJIf1)

Haumenbiiee n HanOoIbIee 3HAUCHUE (bYHKI_II/II/I

IIpakTnyeckas padora Ne 14 «HaubGosnblee 1 HauMeHbllIee 3HAYCHUS (PYHKIIIH»
IIpakTuyeckas padora Ne 15 «HaxoxeHue onTUManbHOTO pe3ysbTaTa ¢ IOMOLIbIO
MIPOM3BOJIHONM B MPAKTHUYECKUX 3a/1a4ax»

Tema 6.11. Pemmienne
3ana4. [IpousBognasn
(pynxuumn, ee
NpPUMEHEeHH e

Coaep:xanue yueOHOro MaTepuajia

®opmynsl 1 npaBuia 1uddepenumposanusd. Mcenenosanue GyHKINN ¢ TOMOIIBIO
npou3BoHoN. Hanbompliee 1 HanMeHblee 3Ha4eHUs] PYHKIIUU

Kontpoabsnasi padora Ne 5 «[IponsBonHas pyHKIIUM, €€ IPUMEHEHUE




Pa3znes 7. MHOTOrpaHHMKH U TeJIa BPAIleHUsI

46

Tema 7.1. Bepminnsbl, ConeprxaHue y4eGHOro MmaTepuaJia 2 OK-01, OK-02,
pedpa, rpanu [TonsiTie MHOTOrpaHHKMKA. ETO 3JIeMEHTHI: BepIIUMHBI, pedpa, rpanu. /[uaronans. OK-03, OK-04,
MHOTIOIPAHHUKA Cedenue. Boinmykiible 1 HEBBINYKJIbIE MHOTOIPAHHUKHI OK-05, OK-06,
OK-07
1K 4.3

Tema 7.2. Illpu3zma, ee | Coaep:xaHue yueOHOro MaTepHaJia 2 OK-01, OK-02,
cocTaBJfOIINeE, [Tonsitue npusmsl. Ee ocHoBaHus 1 60koBbIe Tpanu. Beicota npusmel. [Ipsmas u OK-03, OK-04,
ceuenue. [Ipsimasi u HakJIoHHas npusma. [IpaBunbhas npusma. Ee ceuenue OK-05, OK-06,
NpaBUIbHAS IPU3MBI OK-07
Tema 7.3. Coaep:xaHue yueOHOr0 MaTepHaJia 2 [IK 4.3
IMapannenenunesn, [Tapannenenumen, cBOCTBa NPSIMOYTOJILHOTO Mapajuienenumnena, kyo. Ceuenne kyoa,
Ky0. Ceuenne Kyoa, napajuiesaenumnena
napaJjJjeJenumnena
Tema 7.4. IInpamuna, | Coaep:xkaHue yueOHOro MaTepHaJia 2
ee COCTaBJisIIONINeE, [Mupamuna u ee snementsl. Ceuenne mupamusl. [IpaBuiibHas nmupamuga. Y cedeHHAs
ceyenue. [IpasuibHas | nmupamuaa
nupaMua.
YceueHHass nupamMuaa
Tema 7.5. bokoBasi u Coaep:xxanue yueOHOT0 MaTepuaJia 2
MOJIHAsl MOBepXHOCTh | [1omaas OOKOBOM M MOJHOM MOBEPXHOCTH MPU3MBI, TUPAMUIBI
NPHU3MBbI, TUPAMHU/IBI
Tema 7.6. Cummerpusi | Coaepxxanue yueOHOro MmarepuaJia 2
B KyOe, CuMMeTpust OTHOCUTEIBHO TOUKH, IPSIMOH, TuiockocTi. CuMMeTpus B KyOe, OK-01, OK-02,
napaJuiejenumnesne, napasieNnenurnese, npu3Me, MUpaMue OK-03, OK-04,
npu3Me, NHPaMue OK-05, OK-06,
Tema 7.7. Ilpumepsl IIpodeccnonanbHO-0pHMEHTHPOBAHHOE COEePKaHMe (Coaep/KaHue TPUKJIATHOTO 6 OK-07
CUMMETPHIl B MOYJIsT) 11K 4.3
npodgeccuu CumMeTpHsi B IPUPOJIE, APXUTEKTYpPE, TEXHUKE, B OBITY

IIpakTyeckas padora Ne 16 «CummeTpus B npupoae»

IIpakTnyeckas padora Ne 17 «CummeTpusi B apXUTEKType»

IIpakTnyeckas padora Ne 18 «Cummerpusi B TEXHUKE U B OBITY»
Tema 7.8. Coaep:xanue yueOHOro MaTepuaJia 2
[IpaBuiabHbIE [TonsiTve mpaBUJILHOTO MHOTOrpaHHUKa. CBOWCTBA NPAaBUJIbHBIX MHOTOTPAHHHUKOB

MHOI'OTPpaHHUKH, UX

IIpakTnyeckas padora Ne 19 «[IpaBuibHble MHOTOIPaHHHUKH, MX CBOICTBa




CBOMCTBA

Tema 7.9 Hnanuap,
€ro cocTaBJIsIOIIHKe.
Ceuenne nWJINMHAPA

Coaep:xxanue yueOHOT0 MaTepuajia

[ununnap u ero sneMeHTsl. CeueHne NUauHApa (napauieibHOe OCHOBAHUIO U OCH).
Pa3Beprka uunmHapa

Tema 7.10 Konyc, ero
cOCTaBJIAIOLINE.
CeuyeHne KoHyca

IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COePKAHNE (CONEPKAHUE TPUKJIIATHOTO
MOYJis1)

Konyc u ero snementsl. Ceuenne konyca (mapauiebHOe OCHOBAHUIO U MTPOXOIsIIee
yepes BEepIIMHY), KOHWYecKue ceueHus. PazBepTka KkoHyca

IIpakTuyeckas pa6ora Ne 20 «KoHyc u ero aneMeHTbI»

IIpakTuyeckas padora Ne 21 «[lnomaap MOBEpXHOCTH YCEUEHHOTO KOHYCa)

Tema 7.11 YcedeHHbli
Konyc. Ceuenue
YCEUYEeHHOI'0 KOHYca

Coaep:xanue yueOHOI0 MaTepHaJia

VYceuennslit konyc. Ero oOpasyromiast u Beicota. CeueHue yCeueHHOIo KOHyca

Tema 7.12 lllap n
chepa, ux cevyeHUs

Coaep:xanue yueOHOT0 MaTepHaJia

[ap u chepa. Bzaumuoe pacnonoxenue chepsl u miockoctu. Ceuenue mapa, chepsl

Tema 7.13 IlonsiTue 00
o0beMe TeJa.
OTtHolenne 00LeMOB
NMOA00HBIX TeJl

Conep:xxanue yueOHOT0 MaTepuaJia

[TonsiTue 06 o0beme Tena. O6beM Kyba U MPsIMOYToIbHOTO Napaienenuneaa. Oobem
npu3MBbl U IIMHApPA. OTHOLIEHHE 00beMOB MOJOOHBIX Tell. ' eOMEeTpHUEeCKHil CMBICIT
omnpenenuTens 3-ro nopsaKa

Tema 7.14 O0beMbI U

Coaep:xxanue yueOHOT0 MaTepuaJia

TI0IHAAN O6bembl mupamuabl U KoHyca. O0beM mapa. [Tnomanu noBepxHocTel Ten
NMOBEPXHOCTEH TeJl

Tema 7.15 Coaep:xxanue yueOHOT0 MaTepuaJia

KomouHamun KoMOuHammu reoMeTpruIecKux Tel

MHOI'OIrpaHHUKOB A
T¢I BpalCHUA

IIpakTnyeckas padora Ne 22 «KoMOuHaIINK T€OMETPUYECKUX TEI

Tema 7.16
I'eomerpuueckue
KOMOMHAIIMH HA
NMPaKTHKe

Conep:xaHue y4eGHOT0 MaTepHuaja

Hcnons3oBaHue KOM6HH8.I.IPII>1 MHOT'OT'PaHHUKOB U TCJI BPpAlICHHA B IIPAKTUKO-
OpPHUCHTHPOBAHHBIX 3a/1a4ad

IIpakTnyeckas padora Ne 23 «[IpumeHeHne KOMOMHAITUN T€OMETPUIECKUX TN HA
IIPAKTUKE»

Tema 7.17 Pemienne
3ajad4.
MHOrorpaHHUKHU H
Tes1a BpalleHus

Coaep:xaHue yueOHOT0 MaTepuajia

OO0BEMEBI U IIomaan MOBEPXHOCTH MHOT'OI'PAHHHUKOB M TCJI BpallICHUA

KontpoabsHasi padora Ne 6 «O6beMbl U IJI0IA/I TTOBEPXHOCTH MHOTOTPAHHUKOB U
TEJ BPALCHUSI»




Pasnea 8. [lepBooOpasnas pyHKuMHU, €e NIPUMEHEHUE

14

Tema 8.1. Coaep:xanue yueOHOTr0 MaTepuajia 2
IlepBooOpa3nasn 3agavya 0 BOCCTAHOBJICHUM 3aKOHA JBU)KEHUS 110 U3BECTHOM ckopocTH. [loHsTHe
¢ynkuuu. IpaBuna uHTerpupoBanus. O3HaKOMIICHUE C MIOHATUEM HMHTErpaja U epBooOpa3HoOM Asis
HAXOKTEHUsI dbynaknun y=f(x). Pemenue 3a1a4 Ha cBSA3b MEPBOOOPA3HOM U €€ MMPOU3BOIHOM,
nepBoodpa3HbIX BBIUMCJICHHE MTEPBOOOpa3HOM st JaHHOU QyHkimu. Tabmumna Gpopmyn s
HAXO0XJ/IeHUA NepBooOpasHbIX. M3ydueHne npaBuiia BEIYMCICHUS IEPBOOOpa3HON
Tema 8.2. Iliomans Coaep:xxanue yueOHOT0 MaTepuaJia 2
KPHUBOJIUHEIHOH 3anaun, MPUBOIAIINE K TIOHATHUIO OMPEEIEHHOTO UHTErpaja — O BHIYMCICHUN
Tpaneuuun. @opmyJia TUIONIA/IM KPUBOJIIMHEHHOW Tpanenuu, o nepeMeiieHn Touku. [Tonstue onpenenéHHoro
Herorona — Jleiioanna | uaterpana. ['eomerpudeckuii U GU3HMUECKUN CMBICI OMPEICTICHHOTO HHTETpaJa.
®opmyna Herotona— JleiiOnuma
Tema 8.3. Coaep:xaHue yueOHOro MaTepHaJia 2
HeonpeneseHHblid 1 [ToHsTHE HEONTPEAETEHHOTO HHTETpaJia
onpeaeJeHHbIN
HHTErpajbl
Tema 8.4. IlonsiTue 06 | Conep:xxkaHue yueOHOTro MaTepuaJia 2
onpeaeJIeHHOM ['eomeTpuyeckuil CMBICI ONPEACIIEHHOTO UHTETpaja
HHTErpaje Kak
IIOIAIH
KPHUBOJIMHEHOH
Tpaneuun
Tema 8.5. IpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJePKAHME (CONEP/KAHUE TPUKJIIATHOTO 4
OnpeneseHHbIN MOYJIs1)
HHTErpaJl B ;KU3HH ['eomeTpuueckuii cMbica onpeneneHHoro uarerpaina. ®opmyna Herotona - Jleitbnuna.
Pemenwne 3a1a4 Ha MPUMEHEHUE WHTETPaJIA JJTs BBIYUCICHUS (PU3HYSCKUX BETUIHH U
A NEN 7]
IIpakTuyeckas padora Ne 24 «['eoMeTprUeCKHl CMBICT OMPEIEICHHOTO
unterpana. ®opmyna Heiorona - JleiiOnuna»
IIpakTHyeckas padora Ne 25
«Pemienue 3a1a4 Ha MPUMEHEHHE UHTETpasia B GU3UKE U TEOMETPHUI»
Tema 8.6. Pemnenue Coaep:xanue yueOHOro MaTepuaJia 2

3agad.
IlepBooOpa3Hnasn

ITepBooOpasnas ¢pynknuu. [IpaBuna HaxoxaeHus neppoodpa3Hbix. Ee mpumeHnenue

KontpoabsHasi padora Ne 7 «IlepBooOpasHasi GyHKINH, €€ TPUMECHEHUE

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
K 4.3




byHkuun, ee

NpUMeHeHHe
Pa3nen 9. Crenenu n kopHu. CreneHHasi QyHKIUA 18
Tema 9.1. Crenennas | Cojaep:xanue yueOHOro MaTepuajia 4 OK-01, OK-02,
dyHKuns, ee cBoiicrBa | IToHsATHE KOPHS N-0if CTENEHN U3 JICHCTBUTEIBHOrO yrcna. OYHKIUK y = VX N UX OK-03, OK-04,
cBoiicTBa u rpaduku. CBOWCTBa KOPHS N-Oi CTEHEHU OK-05, OK-06,
Tema 9.2. Coaep:xanue yueOHOro MaTepuaJia 4 OK-07
IIpeodpa3zoBanue [IpeoOpa3oBaHye UPPAMOHATBHBIX BBIPAKCHUIH IK 4.3
BbIpa:KeHHH ¢
KOPHSIMHU N-0H
CTeNneHu
Tema 9.3. CBoiicTBa Conep:xxanue yueOHOT0 MaTepuaJia 2
CTeNeHH ¢ [TonsiTve cTeneHu ¢ JOOBIM pallMOHABHBIM MOKa3aTteneM. CTeneHHble PYHKIUH, UX
PAHOHAIBHBIM H CBOWCTBA U TpapuKu
NeHCTBUTEILHBLIM
N0KA3aTeJIAMHU
Tema 9.4. Pemienue Coaep:xxaHnue yueOHOT0 MaTepuaJia 6
HPPALNOHATBHBIX PaBHOCHIIBHOCTD HPpAIIMOHAIEHBIX YPAaBHEHHI U HEPABEHCTB. METOIbI X PEIICHHS.
ypaBHeHMii 1 Perenue nppanoHaibHBIX YpaBHEHUH 1 HEpaBEHCTB
HEpPaBEHCTB
Tema 9.5. Crenenu u Conep:xxanue yueOHOT0 MaTepuaJia 2
kopHH. CTeneHHas Onpenenenue creneHHoN (GyHKIUU. Mcronb30BaHNue ee CBOWCTB MPU peIIeHNUN
byHkuus YpaBHEHUH U HEPABEHCTB
Kountpoansnas padora Ne 8 «Onpenenenne crenernHoi pynkiuu. Mcnons3oBanue ee
CBOMCTB IIPU PEIICHUH YPABHEHUIN U HEPABEHCTB)
Pa3nea 10. Iloka3zaTenbHas QyHKIUSA 18
Tema 10.1. Conep:xxaHue yueOHOT0 MaTepuaJia 6 OK-01, OK-02,
IToka3zaTennHast CreneHb ¢ MPOU3BOJIBHBIM JCHCTBUTEIBHBIM MOKa3aTeneM. OnpeneneHne OK-03, OK-04,
(dyHKIHSA, ee cBOWicTBAa | MOKa3aTeNbHON (DYHKIINH, €€ CBOMCTBA U TpaduK. 3HAKOMCTBO C IPUMEHEHUEM OK-05, OK-06,
nokaszareJabHON QyHKIUH. Perienue nokazaTenbHbIX YpaBHEHUH (YHKIIMOHAIBHO- OK-07
rpaduuecKkuM MeToI0M I1K 4.3
Tema 10.2. Peienne Copnepxxanue y4eOHOro MmarepuaJia 4

NnoKa3aTeJbHbIX

Pemienue noka3arenbHbIX YPaBHEHUH METOJIOM YpaBHUBAHUS MOKa3aTeNeil, METOA0M
BBEJICHHS] HOBOM NMepeMeHHOH, QYHKIIMOHATBHO-TpadhUIECKIUM METOJIOM. Perenne




YPaBHEHUIl U
HEPABEHCTB

IMMOKAa3aTCJIbHBIX HCPAaBCHCTB

IIpakTuyeckasi padora Ne 26 «PerieHne moka3aTelIbHbIX YPaBHEHUH METOI0OM
yYpaBHHUBAHHMS NIOKa3aTee»

IIpakTyeckas padora Ne 27 «PelieHue nokasareabHbIX YpaBHEHUI METO10M
BBEJ/ICHHS HOBOW IIEPEMEHHOIN

IIpakTuyeckasi pa6ora Ne 28 «Pemienne moka3aTelIbHBIX
(GYHKIIMOHATIBHO-TPAPHUECKIM METOIOM)

ypaBHEHUM

Tema 10.3. Cucrembl Coaep:xanue yueOHOro MaTepHaJia 6
NOKA3aTeJbHbIX Pemienue cucteM nokasaTeiabHbIX ypaBHEHUN
YPaBHEHHUil
Tema 10.4. Pemenue Coaep:xanue yueOHOro MaTepuaJia 2
3ajad4. Pemienue noka3aTesbHbIX YpaBHEHHH METOJIOM YpaBHUBAHUS MOKa3aTesnell 1 METOJOM
IHoka3zareabHast BBEJICHMS] HOBOM IIEpEMEHHOM. Penienne nokas3areabHbIX HEPABEHCTB
pynkuus Kontpoabsnasi padora Ne 9 «IlokazarenpHas QyHKIHSD)

Paspnen 11. Jlorapu¢gmsl. Jlorapupmuyeckas pyHknus 30
Tema 11.1. Jlorapupm | Coaeprxanue yd4eGHOro MaTepuajia 4 OK-01, OK-02,
yucaa. lecsatuunbiii 1 | Jlorapudm uucna. JlecaTuuHblil 1 HaTypaibHbIN JOrapupMmbl, YUCIIO € OK-03, OK-04,
HATYPAJbHBI| OK-05, OK-06,
Jorapugmsl, YUCJIO € OK-07
Tema 11.2. CoiictBa | Coaep:xkaHue yueOHOT0 MaTepuaJia 6 K 4.3
Jorapugmos. Cgoiictpa norapudmon. Onepanus JorapuGMupoBaHusl.
Onepanus
Jorapu(pmupoBanus
Tema 11.3. Conep:xxanue yueOHOT0o MaTepuaJia 4
Jlorapudpmuueckasn Jlorapudmuueckas pyHKIUS U €€ CBOHCTBA
(ynkuus, ee cBolicTBA
Tema 11.4. Pemienue Conep:xxanue yueOHOT0 MaTepuaJia 8
Jorapugpmuveckux [TonsiTue norapupmudeckoro ypasHeHus. Onepariys moTeHIUpoBaHUs. TpH OCHOBHBIX
yYpPaBHeHMI U METO/1a PEeLIeHHUs JToTapu(PMUUIECKUX YpaBHEHUI: (PYHKIIMOHANBHO-TpaduyecKuid,
HEpPaBeHCTB METO/]I IOTEHIIMPOBAHUS, METO] BBEICHUS HOBOU nepeMeHHOM. Jlorapupmuueckue

HEPAaBEHCTBA

Tema 11.5. Cucremsl Copnepxxanue y4eOHOro MmarepuaJia 2

Jorapu(pMuuecKux
yPaBHEHUIl

AJNTOPUTM pEIICHHS CUCTEMBI YpaBHEHUN. PaBHOCUIILHOCTD JToTapru(pMUYECKUX
ypaBHEHUI U HEPABEHCTB




Tema 11.6.
Jlorapu¢gmsl B
NpHUpoJe H TEXHUKE

IpodeccnonaIbHO-OPHEHTHPOBAHHOE COAePKaAHNE (CONEPKAHUE TPUKJIIATHOTO
MO/1YJIfA)

[Tpumenenue norapudma. Jlorapupmuueckas cnupais B npuposae. Ee marematnueckue
CBOMCTBA

IIpakTuyeckasi padora Ne 29 «I[Ipumenenue norapudmar
IIpakTnyeckas padora Ne 30 «Jlorapudmbl B mpupoJie U TEXHUKE)

Tema 11.7. Pemenne Coaep:xanue yueOHOTro MaTepuajia 2
3ana4. Jlorapugmbel. Jlorapudmudeckas byakums. Pemenne npocteimmx gorapuMUYECKUX YpaBHECHUH
Jlorapugmuyeckasn Kontpoasnasi padora Ne 10 «Jlorapudmel. Jlorapupmuaeckas GyHKIus»
GyHKIuUA
Pazjnen 12. MuoxkecTBa. JjieMeHThbl Teopuu rpagos 10
Tema 12.1. Coaep:xaHnue yueOHOT0 MaTepuaJia 4 OK-01, OK-
MHuoxkecTBa [Tonsitue MuOkecTBa. [logMHO)ecTBO. Onepanyiv ¢ MHOKECTBaMU 02, OK-03,
OK-04,0K-05,
Tema 12.2. Onepauun | IIpoeccnoHaIbHO-0PHEHTHPOBAHHOE COAEPKAHNUE (COAEpPKAHUE IPUKJIATHOIO 2
¢ MHOKeCTBAMH MOLYJIs1) OK-06, OK-07
Onepanuu ¢ MHOXKecTBaMH. PellieHne npukiaaHbIX 3a/1a4 K43
IIpakTnyeckas padora Ne 31 «Onepanuu ¢ MHOKECTBAMK)
Tema 12.3. I'padnbi Coaep:xxanue yueOHOT0 MaTepuaJia 2
[Tonsitue rpada. Cesi3ublii rpad, AepeBo, HUKI rpad Ha MIOCKOCTH
IIpakTnueckas padora Ne 32 «[loctpoenue rpada no ycinoBusm
CUTYaIIMOHHBIX 3371249
Tema 12.4. Pemmenne Coaep:xxaHnue yueOHOT0 MaTepuaJia 2
3aaa4. MHo:KecTBa, Omneparnyn ¢ MHOXecTBaMH. OTIFICaHNE peaTbHBIX CUTYAIMH ¢ TTIOMOIIBI0 MHOYKECTB.
I'padsi u ux [TpumeHeHue rpadoB K peLICHUIO 3a1a4
IPUMEHEHHUe Kontpoabnast padora Ne 11 «Muoxectsa, I'padbl 1 uX MpUMEHEHHE»
Paspnen 13. DineMeHTbl KOMOMHATOPHKH, CTATUCTUKHU U TEOPUH BEPOSTHOCTEH 26
Tema 13.1 OcnoBuble | Coaep:xkaHue yueOHOro MaTepuajia 4 OK-01, OK-02,
MOHSATHS IlepecTaHOBKH, pa3MEILLICHUS, COUECTAHUS. OK-03, OK-04,
KOMOMHATOPUKHU OK-05, OK-06,
Tema 13.2 CoObITHeE, Coaep:xanue yueOHOro MaTepuajia 4 OK-07
BEPOSITHOCTDH CoBMecTHBIE M1 HECOBMECTHBIE COOBITHSL. TeopeMbl 0 BEpOSTHOCTH CYMMBI COOBITHIA. K 4.3
coobITHA. Ci10KeHHe M | Y CIIOBHAsI BEPOSITHOCTh. 3aBUCHUMBIE U HE3aBUCHUMBbIE COObITHS. TeopeMbl 0
YMHOKeHH e BEPOATHOCTH MTPOU3BEACHUS COOBITHIA.

BEPOATHOCTEH




Tema 13.3. IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COAEPKAHUE (COAEePKAHUE IPUKJIATHOTO 4
BepositHOCTH B MOJYJIst)
npogeccuoHaAIbHbBIX OTHOCHUTENBHAS YaCTOTA COOBITHS, CBOMCTBO €€ YCTOWYMBOCTH. CTaTHCTHYECKOE
3ajaqax onpezeneHue BeposiTHoCcTU. O1ieHKa BEPOSITHOCTU COOBITUS
IIpakTuyeckasi padora Ne 33 «OTHOCHUTEIbHAS YaCTOTA COOBITHS
IIpakTnyeckas padora Ne 34 «OneHka BEPOSITHOCTH COOBITHS
Tema 13.4. Coaep:xanue yueOHOTro MaTepuajia 4
JAuckpernas Buapl ciyyaiinbix BennuuH. OnpenesieHue JUCKPETHOM CllydyallHOM BEJIMYMHBI. 3aKOH
cayvaiiHasi BeJIMYUHA, | paclpe/ielleHus IUCKPETHOM ciiydaiiHol BennyuHbl. Ee uicioBble XapakTepUCTUKU
3aKOH ee
pacnpeneaeHust
Tema 13.5. 3agaun ConeprxaHue y4eOHOr0 MaTepHuaJia 4 OK-01, OK-02,
MaTeMaTH4ecKOoi Bapuanuonnsiii paa. [lonuron yactot u ructorpaMmma. CTaTuCTHYECKHE OK-03, OK-04,
CTATHCTHKH XapaKTePUCTHKU psisia HAOII0JaeMbIX TaHHBIX OK-05, OK-06,
OK-07
Tema 13.6. IIpodeccnonaibHO-OPHMEHTHUPOBAHHOE COlepP:KaHue (CoAepKaHue MPUKJIATHOTO 4 [IK 4.3
CocraBjeHue Tadaui | MOAYJIsi)
U IUArpaMM Ha [TepBruynas 006paboOTKa CTATUCTHUECKUX AaHHBIX. [ paduueckoe ux npeacraBieHHe.
NPaKTHKe HaxoxaeHue cpelHuX XapaKTepUCTHK, HAOII0AaeMbIX JaHHBIX
IIpakTuyeckas padora Ne 35 «O0paboTKa cTaTUCTHYECKUX AaHHBIX. [ paduueckoe nx
IIPEJCTABICHUE»
Tema 13.7 Pemienne Coaep:xaHnue yueOHOro MaTepHaJia 2
3aja4. JjaeMeHThbl OnemeHTbl KoOMOUHATOpUKH. COOBITHE, BEPOSTHOCTH COOBITUS. Cllo’KeHUE U
KOMOMHATOPHKH, YMHOXEHHUE BEPOSITHOCTEN
cratucTuku U Teopun | KonrposabHas padora Ne 12 «OneMeHThl KOMOMHATOPUKH, CTATUCTUKH U TEOPUHU
BEpPOATHOCTEH BEPOSITHOCTEN»
Pa3nen 14. YpaBHeHHs M HEPAaBEeHCTBA 20
Tema 14.1 ConeprkaHue y4e0HOTr0 MaTepHuasa 2 OK-01, OK-02,
PaBHOCWIBHOCTD PaBHOCHIIBHOCTE ypaBHEHUH U HepaBeHCTB. Onpenenenus. OCHOBHBIE TEOPEMBI OK-03, OK-04,
yYpPaBHeHMI U PaBHOCHJIBHBIX NTEpPEX0/aX B YPaBHEHUSIX U HepaBeHCTBaxX. OOIIMe METO/IbI PELICHUS OK-05, OK-06,
HepaBeHCTB. O0mue YpaBHEHMIA: IEPEX0 OT paBeHCTBA (PYHKLUH K paBEHCTBY apryMEHTOB JUIS OK-07
METObl pelIeHM MOHOTOHHBIX (PYHKITUH, METOJT Pa3JI0KEHUSI HA MHOYKUTEJIN, METO]T BBEICHUSI HOBOM [IK 4.3

nepeMeHHOM, PYHKITMOHATBHO-TPAPUISCKUN METO/




Tema 14.2 Coaep:xanue yueOHOro MaTepuaJia 2 OK-01, OK-02,
I'paduyvecknii meron OO61re MeTO/Ibl pellieHUs] HEPAaBEHCTB: MePexXo/1 OT CPaBHEHUS 3HAUCHUN (DYyHKIUH K OK-03, OK-04,
pellieHUs] ypaBHEHHil, | CPABHEHUIO 3HAYEHUI apryMEHTOB I MOHOTOHHBIX (DYHKIIMA, METOJI MHTEPBAJIOB, OK-05, OK-06,
HEPABEHCTB ¢dbyHKIIMOHATBHO-Tpaduueckuit meto. ['paduueckuii MeTo perieHus ypaBHEHUN U OK-07
HEPaBEHCTB I1K 4.3
Tema 14.3 YpaBuenusi | Coaeprxanue yueO0HOro Marepuajia 2
U HEpPaBeHCTBA ¢ Omnpenenenne monyins. PackpeiTue Moy o onpenenenuto. [Ipocreiive ypaBHeHus
MoayJIeM U HepaBeHCTBa ¢ MojyJieM. [I[puMeHeHne paBHOCHIIBHBIX MIEPEXO/I0B B ONPEICTICHHBIX
TUIIAX YPaBHEHUN U HEPABEHCTB C MOAYJIEM
Tema 14.4. Coaep:xaHue yueOHOro MaTepHaJia 2
YpaBHeHus u 3HakoMcTBO ¢ napameTpoMm. [Ipocreiiniyie ypaBHEHHs 1 HEPABEHCTBA C TAPAMETPOM
HepaBeHCTBA ¢
napamMeTrpamMu
Tema 14.5. IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COAEPKAHUE (COAEepPKAHUE IIPUKJIATHOTO 8
CocraBiieHue MOJLYJIsl)
pelieHue Pemenue TeKCTOBBIX 33714 MPO(ECCHOHATBHOTO COIePKaHMSI
npogeccnoHaIbHbIX IIpakTnyeckas padora Ne 36 Perienne TeKCTOBBIX 3a/1a4 TPOGECCHOHATBHOTO
3a/1a4 ¢ IOMOIIbIO coJiepKaHus
YPaBHEeHUi IIpakTuyeckas pa6ora Ne 37 PenieHue TeKCTOBBIX 3a/1a4 TPOPECCHOHATIEHOTO
coJlepKaHus
IIpakTnyeckas padora Ne 38 Pemenne TeKCTOBBIX 3a/1a4 TPOHECCHOHATBHOTO
coJiepKaHus
IMpakTnyeckas padora Ne 39 Pemenne TeKCTOBBIX 3a/1a4 TPOGECCHOHATHLHOTO
coJIepyKaHus
Tema 14.6 Pemenne Coaep:xanue yueOHOro MaTepuaJjia 4
3a1a4. YpaBHeHUsA U OO61re MeTOIbI pellieHusl ypaBHEHUH. Y paBHEHUS U HEPABEHCTBA C MOJLYJIEM U C
HEepaBeHCTBA napameTpamu
IIpakTnyeckas padora Ne 40 «OOmue METOIbI pellieHHs YpaBHEHHUI U HEPABEHCTBA
IIpakTuyeckas padora Ne 41 «YpaBHEHHs 1 HEPAaBEHCTBA C MOJYJIEM U C
napaMeTpammu»
IIpomexxyTOoUHAsI aTTECTAMA 20
KoncyabTanumn 8
JK3aMeH 12
Bcero 346




3. YCJIOBUA PEAIMBALIMU JUCHUTIJIMHBI
00J. 07 MATEMATHUKA

3.1. TpeOGoBaHKsi K MUHUMAJIBLHOMY MATEPUAIbHO-TEXHUYECKOMY
o0ecreYeHHnI0
3.1. TpeGoBanuss K MHHUMAJIBHOMY  MATEPHAJILHO-TEXHHYECKOMY
o0ecrneuyeHmnIo:

Peanuzanus yueOHOM TUCHUTUIMHBI TpEOYyeT HAMUUUs y4eOHOro KaOMHEeTa MaTEeMAaTHKH.
O6opynoBanue yueOHOro kaOUHeTa:

- yueOHast MeOerb;

- pabodee MeCTO MpenoaBaTes;

- IOCKa;

- KHWOKHBIN IKad;

- ay/IMOBU3YaAJIbHBIE CPEACTBA — CXEMbI i PUCYHKH K JICKIIUSM B BUJIE CIIAHIOB U
ANEKTPOHHBIX MPE3CHTALINM;

3.2 UudopMmannonHoe odecnevyenne 00ydeHus :

OcHOBHAaY JIUTEPATYpA:

9BC PROFobpa3oBanue (profspo.ru):

1. Amumo II.A. Anumo III.LA. u ap. Marematuka: anreOpa W Hayaia
MaTeMaTUYeCKOro aHajinz3a, reoMeTpus. AnreOpa M Havajga MaTeMaTUYECKOro aHall3a
(6a3oBblii 1 yrayOneHHsbIi ypoBaH).10—11 k1. — M: Tlpocsemenue, 2022

2. Aranacsn JI.C. MartemaTuka: anreOpa u Hadajia MAaTEMaTUYECKOTO aHAJIN3a.
I'eomeTrpus. 10 — 11 kimacesl. — M., 2023.

JlonoJiHUTENbHAS JIUTEpATypa:

1. bammakoB M.M. Marematuka: y4yeOHUK IJi1 CTyA. YUPEKICHUN cpen.npod.
oOpazoBanus/ - 7-e u3f, crep. — M: Uznarenbckuii neHTp «Akanemus»,2022. — 265c¢. -
ISBN: 978-5-4468- 9242-6

2. NanasH. A. A. Maremaruka: yueOnuk. / A. A. lanasH. — 3-¢ uza. — UHOPA-M.,
2022.

3. bammakoB M.M. Maremaruka: COopHUK 3amad mpodecCuoHaTbHOU
HaIpaBJICHHOCTH: y4eO. mocodue /it CTy. YUpexkaeHui cpen. mpod. odpasopanus/
M.N. bammakoB. — 3-¢ u3a., ctep. - M : Uznarenbckuii neHTp «Akagemusy», 2022, —
208c.- ISBN: 978-5-4468-8658-6

4. Anrebpa u Hauvana a”Hanm3a: Yueo.ms 10—11xkm1. obmeoOpasoBat. yupexaenuii /A H.
Konmoropos, A.M. Abpamos, FO.II. Jlynuunsia u ap.; [loa. pea. A.H. Konmoropoga. —
17- e uzn., crep. — M.: IIpocsemenue, 2022.

DIIEKTPOHHBIA Y4EOHO-METOIMYECKUI KOMILIEKC
1. OTkpoIThIN KOJUIemK. Matemartuka. - URL: https://mathematics.ru/



https://profspo.ru/?ysclid=lto688lmer478558791
https://mathematics.ru/

4. KOHTPOJIb Y OLIEHKA PE3YJbTATOB OCBOEHUSA YUYEBHOM

JUCHUILIAHBI

00/J. 07 MATEMATHUKA

KoHTpoib M omeHka pe3yabTaToB OCBOEGHUS 00I1€00pa30BaTEIbHOM

AUCHUILIMHBI PACKPBIBAIOTCA 4YCPC3 AMCHUINIIMHAPHBIC PE3YyJIbTAThI, HAIIPABJIICHHBIC

Ha (GopMUpOBaHHE OOMIMX U MPOQPECCHOHATBHBIX KOMIIETEHIMI MO pasjaenaM u

TEMaM COAEpKaHUs yueOHOTro MaTepHaia.

Pe3yabTarbl 00yueHus
(ocBOCHHBIE YMEHMS, YCBOCHHbIC 3HAHUA)

DopMBbI 1 METOIbI
KOHTPOJISI U OLIEHKH
pe3yJabTaTOB 00y4YeHMsI

B pe3yjbraTe 0CBOCHUS TUCUMIIJIMHBI CTYIEHT
10JIKEH MPOJIeMOHCTPUPOBATH MPeIMEeTHbIE
pe3yJIbTaThbl OCBOCHHUS Y4EOHOM MUCUHMILIMHBI
«MaremaTuka

[IP1: BmameTs METOIaMU JOKA3ATEIBCTB, AITOPUTMAMU
perieHus 3a1a49; yMeHue GopMyJIMpoBaTh ONpeIeIeHuUs,
AKCUOMBI U TEOPEMBI, IPUMEHSATH UX, IPOBOJUTH
NTOKa3aTEJIbHBIC PACCYKICHUS B XOJ€ PEIICHUS 3aa4;

[1P2: yMeTh OnepupoBaTh NOHATUSMHU: CTENECHb YHCIIA,

iorapu(dm 4rciia; yMeHUE BBITIOJHATH BHIYUCIICHUE

BHAYCHUH U TpeoOpa3oBaHUsI BRIPAKEHUM CO CTENICHSIMHU

1 jorapudmamu, mpeodpa3zoBaHus IPOOHO-
alMOHAJILHBIX BBIPAKCHUM;

Tekymui KOHTPOJIb:
- OIPOC YCTHBIN U
MUCHbMEHHBIN
(MHIUBUIYaTIbHBIN 1
(bpOHTAIbHBIN);

[TP3: ymeTh onepupoBaTh NOHATUSMHU: PAllMOHAIBHBIE,
MppalrOHAIbHBIE, II0KA3aTEIbHbIC, CTETICHHBIE,
iorapu(pMUYecKre, TPUrOHOMETPUYECKUE YPaBHEHUS U
HEPABECHCTBA, UX CUCTEMBI;

TECTUPOBAHUE;
- BBITIOJTHEHUE MMMCbMEHHOM
paboThI;
- BBITIOJIHEHUE

[1P4: ymeTh onepupoBaTh MOHATUSIME: QYHKIIHS,
HEeTrpepbIBHAS (DYHKITHS, IPOU3BOIHAS, TIEPBOOOpa3Has,
ONpEEICHHBIA HHTETPaJl; YMETh HAXOIUTh
MPOU3BOIHBIC ANEMEHTAPHBIX (PYHKIUH, UCHIONB3YS
CIIPaBOYHbIE MaTEpUaJIbl; KCCIEIOBATh B TPOCTEUILINX
ciydasix QyHKIIMU HA MOHOTOHHOCTb, HAXO/IUTh
HAanOOJIbIINE M HAMMEHBIINE 3HaYCHUS (DYHKIIMIA;
CTPOUTH IpapiKi MHOTOWICHOB C UCIIOJIb30BAHUEM
anmnapara MaTeMaTHYeCKOro aHaJln3a; IPUMEHSTh
MTPOU3BOIHYIO IPU PELICHNUH 3a/1a4 Ha JBH)KCHHUE;
pelaTh NPakTUKO-OPUEHTUPOBAHHBIE 33/1a4l Ha
HAanOOIbIIME M HAUMEHBIINE 3HAUCHHUs, HA HAXOXKCHHUE
yTH, CKOPOCTH M YCKOPEHUS;

MpPaKTUYECKON pabOThI
(MHOUBHIyaIbHAS U
rpynmnoBas opma paboThl);

IIpomexxyTouHas
aTTeCTalUs —3K3aMEH.

[TPS: ymMeTh onepupoBaTh NOHIATHUSIMHA: PALIMOHAJIbHAS
(byHKIMSI, TOKa3aTenbHas QYHKIHMS, CTENIEHHas




(byHKIus, Jorapudmudeckast GyHKIuS,
TPUTOHOMETpUUYECKHE PYHKIUU, OOpaTHbIE (QYHKIINH;
YMEHHUE CTPOUTH TpadUKu U3YYCHHBIX QYHKIIUH,
MCITI0JIb30BATh TpauKu IPU U3yUYEHUH MTPOLIECCOB U
3aBUCUMOCTEM, PU PELICHNH 3a/1a4 U3 JPYTUX y4eOHbIX
[IPEIMETOB U 3a/1a4 U3 PEAIbHOW KU3HU; BbIPAXKATh
(opMynaMu 3aBUCUMOCTH MEXAY BEIMUNHAMU;

[1P6: yMeTh peliath TEKCTOBBIC 3a/1a4M Pa3HbIX TUIIOB
(B TOM 4HCJ€ HA POLIEHTHI, JOJIU U YaCTH, Ha
NBUXKEHUE, pabOTY, CTOMMOCTb TOBAPOB U YCIIYT,
HAJIOTH, 33J1a4M U3 00JIaCTH YIPABJICHUS JUUYHBIMU U
CeMEMHbIMU (PMHAHCAMM); COCTABIISATh BBIPAXKECHMUS,
YPaBHEHUS], HEPABEHCTBA U UX CUCTEMBI I10 YCIOBHIO
3aJ1ayy, UCCIIEIOBATh MOJyYEHHOE PEIICHNE U
OLIEHMBATh NPABJONOI00HOCTh PE3YJIbTATOB,;

[IP7: ymeTh OnIepUpOBaTh NOHATUSMHU: CPETHEE
apru(pMeTHIecKoe, MeInaHa, HanboJIbIIee U
HaMMEHbIIIee 3HAUCHUS, pa3Max, JUCIEePCHUs,
CTaHJAPTHOE OTKIIOHEHUE YHCIIOBOIO HAbOpa; yMETh
M3BJIEKATh, THTEPIPETUPOBATH HHPOPMALIHIO,
Mpe/ICTaBICHHYIO B TabIMIaX, Ha UarpaMMax,
rpaduKax, OTpa)Karollyt0 CBOMCTBA PEATbHBIX
[IPOLIECCOB U SIBJICHUH; MPEACTABIIATH HHPOPMALIUIO C
MOMOIUIBIO TaOJIMI] U AUArpamMM; UCCIIEI0BaTh
CTaTUCTUYECKUE JAHHBIE, B TOM YHCJIE C IPUMEHEHUEM
rpayecKux METOJI0B U 3JIEKTPOHHBIX CPEJCTB;
[1P8: ymMeTh onepupoBaTh NOHATUAMMU: CIIyYalHbBIN
OTIBIT U CITy4aitHOE€ COOBITHE, BEPOSTHOCTH CIy4aitHOTO
COOBITHS; YMEHHUE BBIUUCISATH BEPOSITHOCTD C
MCITOJIb30BAaHUEM I'papUUECKUX METOJOB; IPUMEHSITh
(bOpMYJIbI CJIOKEHUSI U YMHOKEHHSI BEPOSITHOCTEH,
KOMOMHATOpHbIE (aKThl U (OPMYIIBI IIPU PEILICHUN
3aJa4; OLEHUBATh BEPOSITHOCTU peajbHbIX COOBITUH;
BHAKOMCTBO CO CIyYalHbIMHU BEJIMYNHAMH; YMEHHE
MIPUBOUTH PUMEPHI MPOSIBICHUS 3aKOHA OOJIBIIINX
YKCel B IPUPOIHBIX M OOIIECTBEHHBIX SIBJICHUSX;

[1P9: ymeTh oneprpoBaTh NOHATUAMU: TOUKA, IPsIMas,
[JIOCKOCTB, IIPOCTPAHCTBO, ABYI'PAHHBIN YIOJI,
CKPELLIMBAIOLINECS NIPAMBIE, IAPAILIIEIBHOCT U
[EPIIEHAUKYJISIPHOCTD MPSIMBIX U IIJIOCKOCTEH, YTOJI
MEXKy IIPSAMBIMU, YTOJI MEXAY NPSIMOU U IUNIOCKOCTBIO,
YTOJ1 MEXAY IUIOCKOCTSIMU, PACCTOSHUE OT TOYKHU 10
[JIOCKOCTHU, PACCTOSTHUE MEXKIY IIPAMBIMU, PACCTOSIHUE
MEXKY INIOCKOCTAMU; YMEHUE UCII0JIb30BaTh IIPH
CIICHUH 3a]1a4 3YUYCHHbIE (PaKThl U TEOPEMBI




MIaHUMETPUH; YMEHUE OLIEHUBATh pa3Mepbl 00HEKTOB
OKPYXAaIOIEro MUpa,;

[TP10: ymMeTh oniepupoBaTh MOHATHUSIMH: MHOTOTPAaHHUK,
CCUYCHHE MHOTOTpaHHUKA, Ky0, mapasuiesenuIie],
nmpu3Ma, mupamMuaa, purypa u moBepxHOCTh BpaIeHus,
[WIMHIP, KOHYC, I1ap, cepa, ceueHus: Gurypol
BpAICHUS, TUIOCKOCTh, Kacaromiasics: chepsl, IUINHPA,
KOHYCa, ITONIA/Ib TOBEPXHOCTH MTUPAMUJIBI, TTPU3MEI,
KOHYyCa, IIIWHIPA, TI0maas chepsl, 00beM Kyoa,
MPSAMOYTOJIBHOT'O TapaieeuIeaa, MMPaMHU/IbI,
MPU3MBI, IMJIMHJIpA, KOHYCA, I1apa; yMeHHe n300pakaTh
MHOTOTPAHHHUKHU U TIOBEPXHOCTH BPAILICHUS, UX CCUCHHS
OT PYKH, C IIOMOIIBIO YePTESKHBIX HHCTPYMEHTOB U
DIICKTPOHHBIX CPEJICTB; YMEHHUE PacIiO3HABATh
CUMMETPHUIO B IPOCTPAHCTBE; YMEHHUE PACIIO3HABATh
MpaBUJIbHBIC MHOTOTPAaHHUKH,

[IP11: ymeTs onepupoBaTh NOHATUSAMH: IBUKEHUE B
[IPOCTPAHCTBE, NOI00HBIE (PUTYPHI B TPOCTPAHCTBE;
MCIOJIb30BaTh OTHOIICHUE TIJIOMIAJEH MOBEPXHOCTEN U
00BEMOB NOTOOHBIX (DUTYp IPH PEUICHUH 33]aY;

[1P12: yMeTh BBIYUCISATH TEOMETPUIECKUE BETUIHHBI
(nHa, yToJI, TI0Ialb, 00hEM, TUIOMIA b
MOBEPXHOCTH ), UCTIOJB3YS U3YUCHHBIE (POPMYIIBI U
METOJIbI;

[1P13: ymeTp onepupoBaTh NOHATUAMHA: MPAMOYTOJIbHAS
CUCTEMA KOOPJAMHAT, KOOPAUHATHI TOUYKH, BEKTOP,
KOOPIMHATHI BEKTOPA, CKAISIPHOE IIPOU3BEACHUE, YOIl
MEKly BEKTOPAMH, CyMMa BEKTOPOB, IPOU3BEAEHNE
BEKTOpPA HAa YHCIIO; HAXOAUTH C TOMOIIBIO N3yUYEHHBIX
(bopMys KOOpAMHATHI CEPEANHBI OTPE3KA, PACCTOSHUE
MEK1y ABYMSI TOUKAMM;

[1P14: ymeTb BBIOMPATh MOIXOISANUN N3YICHHBIN
METO]I I peIlIeHUs 3aJjaui, paclo3HaBaTh
MaTeMaTHICCKHE (PaKThl U MAaTEMAaTHYSCKUE MOJCITH B
MPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSIX, B UCKYCCTBE;
YMEHHE MPUBOIUTH MPUMEPHI MATEMATUUECKUX
OTKPBITUN POCCUNCKON U MUPOBOU MaTeMaTUYECKOU
HAYKH.

B pesynbTaTe H3ydeHHs TUCIUTIINHBI CTYACHT JIOJDKCH
00J1a1aTh 00IIUMH KOMIIeTEHIUSIMH, BKITIOYAIOIIUMU
B ce0sI ClIOCOOHOCTB:

OK 01. BeiObupats cmnocoObl pemieHus 3ajad
npo(hecCHOHANBHON AESITENbHOCTH MPUMEHUTENBHO K
pa3INYHbIM KOHTEKCTaM;




OK 02. Mcnionp30BaTh COBPEMEHHBIE CPEICTBA MOKUCKA,
aHainM3a M UHTepHperauuu  UHPOpPMAIMU U
UH(OPMAIIMOHHBIE TEXHOJOTUU [JISl  BBIMOJHEHUS
3a/1a4 mpodeccuoHaIbHOM 1eITeNbHOCTH;

OK 03. IlnanupoBaTh U peann30BbIBaTh COOCTBEHHOE
npodeccuoHalbHOE U JUYHOCTHOE  Pa3BUTHE,
MPEANPUHUMATEBCKYIO NEeATEIbHOCTD B
podeCCHOHATTEHON cdepe, UCIOIb30BaTh 3HAHUS TI0
MPaBOBOM U (PMHAHCOBOI T'PaMOTHOCTH B Pa3IUYHBIX
KVU3HEHHBIX CUTYaILUsX;

OK 04. O¢ddexkTnBHO B3auMOeHCTBOBaTh U pabOTaTh
B KOJIJIEKTUBE U KOMaH/IE;

OK 05. OcymecTBiasiTh yCTHYIO W NHUCBMEHHYIO
KOMMYHHUKAIIMIO  HAa  TOCYAapCTBEHHOM  SI3BIKE
Poccuiickoit ®Deneparnuu ¢ y4eToM OCOOEHHOCTEH
COIIMAJILHOTO U KYJIbTYPHOTO KOHTEKCTA;

OK 06. IlposaBnsaTe TIpakIaHCKO-TIATPUOTHYECKYIO
NO3ULHMIO, IEMOHCTPUPOBATH OCO3HAHHOE IIOBEJICHUE
Ha OCHOBE TPAJAMIMOHHBIX POCCUMCKUX JYXOBHO-
HPABCTBEHHBIX LEHHOCTEW, B TOM YHCJIE C Y4YETOM
rapMOHH3ALUU MEXHALMOHAIBHBIX 17}
MEXPEJIMTHO3HBIX OTHOLIEHUH, IPUMEHSTh CTaH1apPThI
AHTUKOPPYNLMOHHOIO IOBE/ICHHUS;

OK 07. CopneicTBOBaTh COXPAaHEHUIO OKPYKAKOLIEH
Cpenbl, pecypcocOepeKeHUI0, MPUMEHATh 3HaHUs 00
W3MEHEHUU KIMMAaTa, MPUHLUIBI  OepexXIUBOro
MPOM3BOJICTBA, adpdekTuBHO  JeHCTBOBaTH B
Ype3BbIYANHBIX CUTYALUSX;

B pe3ynbrare n3ydeHus JUCHUILIMHBI CTYICHT JIOJKECH
00Ja1aTh NMPo(ecCHOHATbHBIMH KOMIETEHIIUSIMH,
BKJIFOYAIOIIIUMHA B C€0s1 CIIOCOOHOCTB:

IIK 4.3. PaccuurpiBaTh ¥ H3rOTABJIMBATHL JIEKaja
0a30BbIX KOHCTPYKIIUI OJICKIbI




