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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMBbI
YYEBHOTI'O IPEJIMETA «MATEMATHKA»

1.1. Mecro yuyeOHOro mnpeamMera B CTPYKType mnpodeccHOHAILHOM
oOpasoBareabHoil nporpammsl CIIO:

OO6meoOpa3oBaTenbHblil  yueOHbIN TpeameT «MareMaTukay SBISIeTCS
00s3aTebHONM  4YacThi0  OOIIE00pa30BaTENbHOIO  IMKJIa  00pa3oBaTEeNbHOM
nporpammbl B cootBeTcTBUM ¢ PI'OC 09.01.03 Omneparop HHPOPMALMOHHBIX
CUCTEM U PECYPCOB.

1.2. Hesun ¥ nuIaHUPYeMble Pe3yJbTAThl 0CBOCHHSI Y4e€0OHOI0 IpeaMeTa:

1.2.1. I]ens yueonozo npeomema

Conepxanue pabouedt mporpaMMbl  00II€00pa30BaTEIBLHOIO MpeaMeTa
«MaTtemaTHKa» HaMpaBJICHO Ha JOCTI)KCHHE pe3yJIbTaTOB €ro H3y4ueHus B
coorBercTBUM € TpeboBanusiMu PI'OC COO c ywerom mnpodeccHoHaIbHOM
HanpasyieHHOocTH PI'OC CIIO.

1.2.2. ITnanupyemvie pezyromamsl 0c60eHUA Y4eOHO20 npeomema &
coomeemcmeuu ¢ ®IrocC CIIO u na ocnose ®10C COO

Ocoboe 3HaueHWe y4deOHBI MpeAMET HUMeeT Npu (POPMHUPOBAHUU H
pasButuu OK.



O01mme KOMIeTeHMHT

Hna}mpyeMbIe Pe3yJdbTaThbl oﬁyqe}mﬂ

JIMYHOCTHBbIE H MeTanpeAMeTHbIe npeJaMeTHbIE
OK 01 BeiOupath crocoObl pelieHus 3ajad | - TOTOBHOCTh K TPyAY, OCO3HAHUE LIEHHOCTH | -BJIAJIETh METOJIaMH1 JI0KA3aTeIbCTB,
npodeccuoHanbHOM NESTEIbBHOCTH | MacTepCcTBa, TPYIOII00UE; QITOPUTMAMHM  pEUIeHHs  3aja4d; YyMEHHE
MPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM - TOTOBHOCTh K aKTHBHOH JeATENbHOCTH | (GOpPMYIHpPOBATH OMPEICIICHUS, AKCHOMBI H
TEXHOJOTHYECKON u COLIMATILHOM | TEOpeMbl, MPUMEHATH  UX, IPOBOJIUTH
HaIpaBJIEHHOCTH, CIOCOOHOCTh | JOKa3aTeNIbHbIE  pPacCyXJIEHUs B  XOje
WHUIUUPOBATH, IUTAHUPOBATD U | pelleHus 3ajay;
CaMOCTOSITEJIbHO BBITIOJIHSATh TaKyl0 | - yMETh OIEPUPOBATh MOHSITUSIMHU: CTEIEHb
JeSITeNIbHOCTD; qrclna, JorapudM 4Yucia; yMEHHUE BBITOJIHATH
- UWHTEpeC K  pa3nuyHbiM  cdepaMm | BBIUMCICHUE 3HAYCHHH M TpeoOpa3oBaHUsA

po¢eCCUOHAIBHON IEATETHLHOCTH,
OBnazneHue  yHUBEPCAIbHBIMU
MTO3HABATEIbHBIMHU JICHCTBUSIMHU:

a) 0a30BbIC JJIOTUYECKHE JICHCTBUS:
- caMOCTOSITeNbHO  (GOpMyIUpOBaTH U
aKTyaJIM3UpOBaTh MPOOJIEMY, paccMaTpPUBATh
€€ BCECTOPOHHE;

- YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK HITH
OCHOBAHUS IS CPAaBHEHUS, KIIaCCU(PUKAIIUU U
0000IICHHS;

- ONpEeNeNATh IEeNH JEeSATeNbHOCTH, 33JaBaTh
napaMeTpsl U KPUTEPUHU UX JOCTHKCHHS,

- BBISIBJIAT 3aKOHOMEPHOCTH U MPOTUBOPEUHS
B PACCMAaTPUBACMBIX SBJICHHSIX;

- BHOCHUTb KOPPEKTHBBI B JEATEIbHOCTb,
OIICHUBATH COOTBETCTBHE PE3YyIbTATOB IICIISIM,
OIICHUBATh PHUCKHU MTOCJICICTBHIA
JEATEIbHOCTH;

- pa3BUBaTh KpPEAaTUBHOE MBIIUICHUE TPU
PEIICHNN KU3HESHHBIX TPOOJIEeM

0) 6a30BBIC UCCIICIOBATEIIbCKUE ACHCTBUS:

- BIIAJICTh HaBBIKAMH yaeOHO-
HCCIIEN0BATEIHLCKON 51 IPOEKTHOMN

y4eOHBIMU

BBIPQXEHHUI CO CTENeHAMH M Jorapudmamu,

npeoOpazoBaHus JIpOoOHO-paMOHATBHBIX
BBIPKEHHUI;

- YMETb OIepUpOBAThH MOHSTUSIMU:
palroHaJIbHbIE, UppalnoHalIbHbIE,
[I0Ka3aTelbHbIE, CTEIIEHHBIE,
JorapupmMuyecKue, TPUTOHOMETPUUYECKHE

YpaBHCHUA U HCPABCHCTBA, UX CUCTCMBI;
- YMETh OIICPUPOBATH NOHATUAMM: (I)YHKI_[I/IH,

HelnpepbIBHAS ¢byHKIHS, MPOU3BOIHAS,
nepBooOpasHas, OIpeaeseHHbIH HHTEerpa;
YMETb HaXOUTh IIPOU3BOHBIE
AJIEMEHTapHbBIX byHKLHH, UCIIOJIB3Ys
CIPaBOYHBIE MaTepualbl; HCCIEA0BaTh B
IIPOCTENIINX CIIyJasx ¢byHKIMH ~ Ha
MOHOTOHHOCTb, HAaXOAWTh HauOoNblIUE U

HalMEHbIINE 3Ha4eHUs (QYHKIUNA; CTPOUTH
rpadUKi MHOTOYJIEHOB C HCIOJIb30BAHUEM
anmapara MaTEMaTHYECKOT O aHaln3a;
INPUMEHSTh [POU3BOJHYIO TMPU  PEIICHUU
3aJa4 Ha JBW)KGHME; pemarb IPaKTHKO-
OpUEHTUPOBAaHHBIEC 3a7aul Ha HauOoJsbLINE U
HAauMEHBIIME 3HAUYEHUs, Ha HaXOXJCHHE




JIEATEIIbHOCTH, HaBBIKaAMU
npobem;

- BBISBJISITH IPUYMHHO-CIICICTBEHHBIC CBS3H U
aKTyaJIM3UPOBATh 3a/auy, BBIJIBUTaTh
TUIOTE3Y €€ PEUICHUS, HaXOIUTh apryMEHTBI
JUIS  J10Ka3aTelIbCTBA CBOUX YTBEPIKICHHIA,
3aJ1aBaTh apaMeTPhl U KPUTCPUH PEIICHHUS,

- aHaJM3UPOBaTh IIOJyY4EHHBIE B  XOJE
pelIeHUs 3a7]add  pPe3yJbTaThl, KPUTUYCCKH
OIICHHUBATH ux JIOCTOBEPHOCTb,
MPOTHO3MPOBATh  W3MEHEHHWE B  HOBBIX
YCIIOBHSX;

-- YMETh MIEPEHOCUTH 3HAHUA B
MO3HABATEIPHYI0 M MPAKTUYECKYI OOJIACTH
JKU3HEIEITEILHOCTH;

- YMEThb HWHTETPUPOBATh 3HAHHS M3 Pa3HBIX
MPEAMETHBIX 00JIacTeH;

- BBIBHTaTh HOBBIC WJICH, IMIpeIjiarath
OpPUTHHAIILHBIE TTOJIXO/IBI U PELICHHUS;

M CHOCOOHOCTh UX HCHOJNBL30BAaHHUSI B
M03HABATEIHHON U COIUAIBLHON MPAKTHKE

paspeleHust

IIyTH, CKOPOCTH U YCKOPEHUS;

- YMETb OIIepUpPOBATh HOHATHUSAMHU:
pauuMoHanmbHass ~ (QYHKLHWS, IOKa3aTeJIbHAas
byHKIIHS, CTENeHHAas byHKIIHS,
JorapupmMuuecKas byHKIHA,
TPUTOHOMETpHUYECKUE (QYHKIHMH, OOpaTHbIC
GyHKIMK;  yMEHHE  CTPOMThb  rpaduku

M3YYEHHBIX (PYHKIIMIA, UCIIOJIb30BaTh rpaQuKu
P W3YYEHUU TMPOIECCOB U 3aBUCHUMOCTEH,
OpU pElIeHUH 3aJa4 M3 JAPYTruX Y4eOHBIX
MpPEAMETOB M 3aJlad W3 pPEATbHOW JKU3HH;
BbIpaXaTh (OpMylIaMU 3aBHUCUMOCTH MEXKIY
BCJIIMYHNHAMMU,

- YMETh peuiaTb TEKCTOBBIE 3a7aud Pa3HBIX
TUIIOB (B TOM YHCJIIC Ha MNPOLCHTHI, OOJHW H
yacTd, Ha JBIDKEHUE, paboTy, CTOMMOCTh
TOBApPOB U YCIIYT, HAJIOTH, 33/1a4 U3 O0JIACTH
YIIpaBJICHUA JINYHBIMH u CEMEUHBIMU
¢dbuHaHCaMM); COCTAaBJISITh BBIPAKEHMS,
YpaBHCHHA, HEPABCHCTBA W HUX CHUCTCMBI I10
YCIOBHMIO 33Jla4, MCCIEI0BaTh MOJIYYEHHOE
pe€mi€cHUC W OLCHHBATH HpaB)IOHOJIO6HOCTB
pe3ynbTaTOB;

- yMETh OIIEpUPOBATH IMOHATUSAMU: CpEIHEE
apudmernyeckoe, MenuaHa, HauOoIbllee U
HavMEHBIIIEEe 3HAYEHUs, pa3Max, HUCIIEPCHUS,
CTaHJapTHOE OTKJIOHEHHE YMCIOBOTO Habopa;
YMETh H3BJICKATh, HHTEPIPETUPOBATH
uH(pOpMaIIKIo, TPEJCTaBICHHYIO B TabmuIax,
Ha JuarpamMmax, Trpadukax, OTpa)Karouryro
CBOMCTBA pEANbHBIX IPOILIECCOB U SIBICHUI;
MPEJCTaBIsATh HMHPOPMALMIO C [OMOLIBIO
TabNIuIl u JarpaMm; HCCIIEA0BaTh
CTaTUCTHYCCKHUE JaHHBIC, B TOM YHCJIC C




NPUMEHEHHEM TpaQHuuecKuX METOJO0B H
3JIEKTPOHHBIX CPEJCTB;

- YMETb OIIEPUPOBATH MOHATUAMU: CIIy4alHbII
ONBIT M CcllyyailHoe coOObITHE, BEPOSTHOCTH
CIIy4alfHOTO COOBITHS; yYMEHHE BBIYUCIATH
BEPOSITHOCTb c HCIOJIb30BAHUEM
rpadMUecKuX METOJIOB; MIPUMEHSITh (POPMYIIBI
CIIO)KEHUSI M YMHOXEHMsI BEpOATHOCTEH,
KoMOWHATOpHbIE (AaKTBl u  (QOPMYIIBI TPH
peleHUH 3a/ay; OLCHUBAaTh BEPOSATHOCTH
peaibHbIX  COOBITHUH;  3HAKOMCTBO  CO
CIly4aiiHbIMU BEIIMYMHAMU; yMeHue
NPUBOANUTH TPUMEPHl  NPOSBICHHUS 3aKOHA
OonpIMX  YyuCel B NPUPOAHBIX U
OOIECTBCHHBIX SBJIICHUSIX;

- yYMeThb ONEpPUpPOBaTh MOHATUAMU: TOUKA,

npsMas, IIJIOCKOCTB, IIPOCTPAHCTBO,
JIBYI'PaHHBIN yroi, CKpEILLHBAIOIIKECS
IpsIMBIE, [apajuIeJIbHOCTh u

NEPIEHANKYISIPHOCTD MPSIMBIX M TUIOCKOCTEH,
yrojl MeXJy HPSMBIMH, YTOJl MEXIy HpSIMOi
U IJIOCKOCTBIO, YroJI MEXAY IUIOCKOCTSIMH,
paccTosHHE OT TOYKM /IO  IIJIOCKOCTH,
paccTossHUE MEXIy TMPSMBIMH, pPaCCTOSHUE
MEX]y IMIOCKOCTSIMHU; YMEHHME HCIOIb30BaTh
NpU pelIeHUH 3a7ad W3ydeHHblEe (AKThl H
TEOpeMbl IUIAHUMETPUH; YMEHHUE OLIEHUBATh
pa3Mepbl 00BEKTOB OKPY’KAIOIIEr0 MUPA;

- yMETh OIIepUPOBATH MOHATUSMHU:
MHOTOTPAaHHHWK, CEYCHHE MHOTOIpaHHHKA,
Ky0O, napanienenunesn, Npu3Ma, MNHpPaMHJA,
¢durypa u mMOBEpXHOCTh BpAIICHUS, IHIHHIID,
KOHyC, mmap, cdepa, cedyeHuss GUrypsl
BpAIIEHNs, IUIOCKOCTh, Kacalomascsi cgepsl,




WIMHAPA, KOHYCa, IUIOMIAJ b IOBEPXHOCTH
OUpaMUIbl, TPHU3MBI, KOHYyCa, IMIMHIPA,
TUIOIAb cepsl, o0beM KyOa,
IPSIMOYTOJIBHOTO napaJuleenurena,
OUpaMUzbl, TPH3MBI, LWIXHIPA, KOHYCA,
apa; yMeHue u300pakaTb MHOTOTPAaHHUKU U
MOBEPXHOCTH BpAILCHHS, X CEYCHUS OT PYKH,
C TIOMOINBI0 YEPTEKHBIX WHCTPYMEHTOB U
AJIEKTPOHHBIX CPEJCTB; YMEHUE PAcIO3HABATh
CUMMETPHIO B  IPOCTPAHCTBE;  YMCHHUE
pacno3HaBaTh NPaBUIBHBIC MHOTOTPAHHHUKH;
- YMETh OIIEpUPOBATh MOHATHSIMU: JBHKCHUE
B TPOCTpAaHCTBE, NOAOOHBIE (UTYpHI B
NPOCTPAaHCTBE; HCIIOIB30BAaTh  OTHOILCHHE
IJIomaae  MOBEpXHOCTEW W 00BEMOB
NOJO0OHBIX (PUTYp IPH PELICHNH 3a/ay;

- yMEThb  BBIYUCISTH  TI'€OMETPUYCCKHUEC
BEJIMYMHBI ([UIMHA, YroJl, IJIOHIaah, O00BEM,

IJI0IAb IIOBEPXHOCTH), UCIIOJNIB3Ys
M3Y4YEHHbIE (OPMYJIIBI U METOIBI;

- yYMETh OIIEpUPOBATH MTOHATUSMH:
IIPSAMOYTOJIBHAS cucreMa KOOpPJIMHAT,

KOOPJAMHATBI TOYKH, BEKTOp, KOOPAMHATHI
BEKTOPA, CKaJspPHOE IPOM3BEIACHHUE, YIOJl
MEXIy  BEKTOpamMH, CyMMa  BEKTOpPOB,
IIPOM3BEJICHNE BEKTOPA HA YKCIIO; HAXOAUTH C
MIOMOILIBI0 U3YYEHHBIX (OPMYT KOOPIUHATHI
CepeMHBI OTPE3Ka, PACCTOSSHUE MEXKY ABYMS
TOYKaMU;

- yMeTh BBIOMpPATh MOAXOMASIIUN W3YYEHHBII
METOJ [UIsl pelIeHUs 3aJayd, paclio3HaBaTh
MaTemaruueckue (akTbl U MaTeMaTHYecKue
MOJIEIM B TPHUPOAHBIX M OOIIECTBEHHBIX
SBJICHUSIX, B MCKYCCTBE; YMEHHE INPHUBOJUTH




MPUMEPBI MaTeMaTHYEeCKHX OTKPBITHI
POCCHUICKOM HW MHUPOBOM MaTEeMaTHYECKOU
HaYKH.

- YMETb OIepupoOBaThH MOHSITHSIMHU:
OIpE/ICNIEHUE, aKCUOMa, TEOpEMa, CIIEACTBUE,
CBOIICTBO, MPU3HAK, JI0Ka3aTeNbCTBO,
paBHOCHIIBHBIE  (DOPMYJIIMPOBKH;  YMCHHE
dbopmyaupoBaTh obpaTtHoe u
MIPOTUBOIMOJIOKHOE yTBEPKICHUE, MPUBOIUTH
OpUMEpbl M KOHTPHOPUMEPHI, HCIOIB30BaTh
METO] MaTeMaTHIeCKON WHIYKIIHH,
MPOBOAMTH JOKa3aTeNIbHbIE PACCYKICHUS TPU
pelIeHUU 3a/Jad, OIEHUBATH JIOTUYECKYIO
MPABHJIBHOCTD PACCYXKICHHIA;

- yMEThb OIEPUPOBATH HNOHATUSIMH:
MHOX€ECTBO, IOJMHOXECTBO, OIIEpalld HaJ
MHOXECTBaMU; yMeHue HCIIOJIB30BAaTh

TEOPETUKO-MHOXKECTBEHHBIM  ammapar — Juis
OMUCAHUs pPEaTbHBIX IPOLECCOB U SIBICHUM
NIPU PELICHUH 337ad, B TOM YHCIE U3 JPYTUX
y4eOHBIX IPEMETOB;

- yMeTh OINEpPHpPOBATh MOHATHIMHU: Tpad,
CBA3HBIM rpad, aepeBo, NMKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W ONHCHIBAThH
rpadbl Pa3IMYHBIMU crioco0amu;
MCTIOJIB30BaTh Tpadbl MPH PEIICHUH 33/1a4;

- YMeTh CBOOOJHO OIEPUPOBATH MOHATHIMU:
COYeTaHHe, MePEeCTaHOBKA, YHCIO COYETaHMH,
YUCIO TepecTaHoBOK; OuHOM  HbroToHa;
yYMEHHE MPUMEHSATh KOMOMHATOPHBIE (PaKThl U
paccyxIeHus Ui pelIeHus 3a1ay;

-yMeTh OTIEPUPOBATH MOHATHUSIMHU:
HaTypaJbHOE YHUCIIO, LIEJI0€ YHCII0, OCTATOK IO
MOJIYIIIO, panmoHaIbHOE 4HCIIO,




UpPpaLMOHATIbHOE 4HCIIO, MHOXK€ECTBA

HaTypaJbHBIX, LEBIX, palMOHAIbHBIX,
JCUCTBUTEIILHBIX YHCe; YMEHHE
HCITOJI30BaTh MIPU3HAKHU JIEITUMOCTH,
HanMMCEHBIITHH oo JeIINTEIb "

HauMeHbllee oOmiee KpaTHOE, alIrOpUTM
EBkiuaa npu pelieHuu 3a1ayd; 3HaKOMCTBO C
pasIMYHBIMM ~ MO3MLMOHHBIMH  CHCTEMaMH
CUMCIICHUS;

- YyMETh CBOOOJHO OIEPUPOBATH MOHATHIMHU:
CTENEHb C IEJIbIM I[I0Ka3aTeleM, KOpPEHb

HATypaJIbHOM CTEIEHH, CTEIEHD c
palMOHAIBHBIM  TOKA3aTeseM, CTENeHb C
IEHCTBUTEIHLHBIM (BEIIECTBEHHBIM)

[oKasarenemM, JorapupmMm uuciaa, CHUHYC,
KOCHUHYC ¥ TAHT'€HC IMPOU3BOJIBLHOIO YUCIIA;

- YMETb ONEPUPOBATH MOHATUSIMU: TOXKIECTBO,
TOKIECTBEHHOE MpeoOpa3oBaHue, ypaBHEHNE,
HEpPaBEHCTBO,  CHCTEMa  ypaBHEHUH U
HEPaBEHCTB, PaBHOCWIHHOCTh YpaBHEHUH,
HEpPaBEHCTB U  CHUCTEM, pallMOHAJIbHbIE,

MPPALMOHAJIBHEIE, ITOKa3aTeNbHbIE,
CTEIICHHBIE, norapupmMHUUEcKue,
TPUTOHOMETPUYECKHE YpaBHEHUS,

HEPaBEHCTBA U CHUCTEMBI, yYMEHHUE pelaTh
YPAaBHEHUs, HEPABEHCTBA U CHCTEMBI C
IIOMOILBIO  Pa3JIMYHBIX IPUEMOB; pelIaTh
YPAaBHEHUs, HEPABEHCTBA W CHCTEMBI C
apamMeTpoM; IIPUMEHSATD YpaBHEHMUH,
HEPaBEHCTBA, WX CHUCTEMBl U1 pElIeHUs
MareMaTH4ecKuxX  3ajad MW 3ajad U3
pa3aMyYHbIX oO0NacTel HayKu M peajbHOU
JKU3HU;

-yMeTh CBOOOJHO OINEPUPOBATH TMOHSATHUSIMHU:




rpadpuk  GyHknuM, oOpatHas — QYHKIHS,
KOMITO3UIMST (YHKIMH, JTUHEHHas (yHKIus,
KBaJpaTU4Hasi GyHKLHUsS, CTeNICHHAs ()YyHKIHA
C IIeTBIM TOKa3aTeJieM, TPUTOHOMETPHYECKHE
¢byHkunu, oOpaTHBIE TPUTOHOMETPUYECKHE

byHKIHY, HoKa3arenbHast "
norapudmuueckas GyHKINUN; yMEHHE CTPOUTD
rpaduku byHKIHA, BBITIOJTHSTh

npeoOpa3oBanus rpaguKoB HyHKIHIA;

YMEHHUE MCIOJIB30BaTh rpaduKku QYHKIMN 1St
U3y4YCHHUS TPOIECCOB W 3aBHCUMOCTEH IpH
pelieHHH  3a1ad U3 JAPYruX  y4eOHBIX
npeaMeToB U U3 peaJIBHOI;'I JKU3HH, BbIpaXaTb

bopmynamu 3aBHCHUMOCTH MEXIY
BEJIMYUHAMU;

yMeHue CBOOOJHO ONEpUpOBaTh HMOHATHSIMMU:
YETHOCTH GyHKIMIH, IIEPUOIUYHOCTb
GyHKIMH, OTrPaHUYEHHOCTh GbyHKIHH,
MOHOTOHHOCTb byHK1HY, JKCTPEMYM

¢byHkMy, HauOosbllee M  HaUMEHbIIEe
3HAa4YeHUs1 (PYHKIUHM Ha MPOMEXKYTKE; YMEHHE
MIPOBOJIUTH HUCCIIEAOBaHNE (DYHKITUH;

YMEHHUE MCIIOJIb30BaTh CBOMCTBAa M rpaduku
GyHKIOMI 178 peuleHusl  YpaBHEHUH,
HEpaBEeHCTB M 3aJad C [apaMeTpaMu;
n300pakaTb Ha KOOPJAMHATHOW TUIOCKOCTH
MHOYECTBa pellIeHUI ypaBHEHUH, HEPAaBEHCTB
U MX CHCTEM;

- YyMeTh CBOOOJHO OIEPUPOBATH MOHATHIMU:
MOCJIEI0BATEIBHOCTb, apupMeTHIecKas
porpeccusi, T'€OMETpUYECKas IPOrpeccus,
OecKkOHEYHO yObIBarolass reoMeTpuyecKas
IIPOrpeccusi; yMeHue 3aJaBaTh
MOCJIEZIOBATENbHOCTH, B TOM UHCIE C
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MTOMOIIBIO0 PEKYPPEHTHBIX (HOPMYIT;

- YMETb OIepupoBaThH MOHSITUSIMHU:
HENPEPBIBHOCTH byHKIUH, ACUMIITOTBI
rpaduka QyHKIMH, TIepBas M BTOpas
npou3BoHAS (DYHKIUU, TEOMETPUUYCCKUU U
buznvecKuit CMBICTT MPOU3BOAHOM,
nepBooOpasHasi, OIpeaeCHHBI HHTErpa;
YMEHHE HaxXxOAWTh AaCHUMNTOTHl Tpaduka
(GYHKIIUHM; YMEHHUE BBIYHCISATH MPOU3BOIHBIC
CyMMBbI,  TPOU3BENEHHUS,  YacTHOTO U
KOMIO3UIINHN (DYHKIIUHA, HAXOIUTh YpaBHECHUE
KacaTelnbHOU K rpaduky QyHKIUY;

YMEHHE UCIOJIb30BaTh MPOU3BOIHYIO  JUIS
uccienoBanust (QYHKIUH, UIsI HAXOXKIACHUS
HAWTYYIIETO PEIICHUS B MPHUKIAIHBIX, B TOM
qrcie COLIMATIbHO-9KOHOMHYECKUX u
¢usmveckux 3amavax, I ONpeAeTICHHUs
CKOPOCTH U YCKOPEHUsT; HaXOAHUTh IIOMIATH
00beMbl GUTYp C TOMOIIBIO HWHTErpaa;
MPUBOJIUTH  MPUMEPHl  MaTEMaTHYECKOTO

MOJIETTUPOBAHUS c MIOMOILBIO
muddepeHIMaTbHBIX YpaBHEHUI;

- YMETb OIepUpOBaATH MOHSTHSIMHU:
KOMILIEKCHOE YHCIIO, COTIPSIKEHHbIE

KOMIUIEKCHBIE YHCJA, MOAYJIb W apryMeHT
KOMIUIEKCHOTO  4Hcia,  ¢opMa  3alucu
KOMIUIEKCHBIX ~ uucen  (reoMeTpuyeckas,
TPUTOHOMETpHUYEcKass U  anreOpanyeckas);

YMETH IIPOU3BOJIUTH apupmMeTHyecKue
JNENUCTBUS €  KOMIUIEKCHBIMH  YHUCIIAMU;
MPUBONUTH IIPUMEPBI UCIIOJIb30BaHUs

KOMIIJIEKCHBIX YHCEII,
- YyMeTh CBOOOJHO OIEPUPOBATH MOHATHAMHU:
cpenHee apudmernyeckoe, MeaHaHa,
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HauOo/bllIce W HAUMCHLIICE 3HAYCHHUS,
pasmax, IucIepcHsi, CTaHJapTHOE OTKJIOHEHUE
JUIS ONHMCAaHUS YHCIOBBIX JAaHHBIX; yMEHHE
UCCIIeI0BaTh CTAaTUCTUUYECKHE JIaHHbIE, B TOM
YHCIIe C MPUMEHEHUEM TpauuecKuX METO0B
U OJIEKTPOHHBIX  CPEACTB;  Irpaduyecku
UCCIIEIOBAaTh COBMECTHBIC HAOMIOJCHHUSA C
IIOMOILBI0  JTMarpaMM  pacCeuBaHUs U
JIMHEWHOH PEerpeccuu;

- YyMEThb HaXOJUTh BEPOSITHOCTU COOBITHH ¢
UCTIONB30BaHUEM  TpaUyecKux  METOOB;
OPUMEHATHh Ul pelleHus 3anady  (popmylisl
CIIO)KEHUSI M YMHOXCHHS BEpOATHOCTEH,
dopMyily MOJHOW BEpOATHOCTH, (OpMYITy
bepuymnn, koMmOuHaTopHBIE  (DAKTBI |
(bopMyIIbl; OLIEHUBATh BEPOSITHOCTU PeaIbHbBIX
COOBITHI; YMEHHE ONEPUPOBATH MOHATHSIMH:
cirydaitHast BEJIMYMHA, pacripenenenue
BEPOSITHOCTEH, MaTeMaTH4eCKOe OXKHUJaHUe,
JWCTIepCHsT H  CTaHAAPTHOE  OTKIIOHEHUE

CIy4anHON BEJIMYMHBI, byHKIIUU
pacnpezeneHus U INIOTHOCTH PaBHOMEPHOTO,
[I0Ka3aTEIbHOTO u HOPMAJIBHOT'O
pacnpenelieHul;  YMEHHE  HCIIOJIb30BAaTh

CBOMCTBA W3YYECHHBIX pACHPENEICHUN s
peuieHus 3a7ad; 3HAKOMCTBO C IOHSATHSIMMU:
3aKOH OOJIBIIMX YHUCEJ, METO/bl BEIOOPOUYHBIX
HCCIIE0BAHUI; YMEHHUE NPUBOANUTH ITPUMEPHI
NpPOSIBJICHUSI 3aKOHAa OOJBIIMX 4YHCET B
MPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSIX;

- YyMeTh CBOOOJHO OIEPUPOBATH MOHATHIMU:
TOYKa, MpsAMas, IUIOCKOCTb, IMPOCTPAHCTBO,
OTpPE30K, JIyd, IUIOCKMH Yroj, JABYI'PaHHBIN
yroJI, TPEXTPaHHBIA YroJj, NMEpPECeKarIuecs,
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[apaJuIeJIbHbIE U CKPEUIUBAIOLIUECS IPSMBIE,
[apajyIeNIbHOCTh M TEePHEHIUKYIIPHOCTD
IpPSAMBIX M IUIOCKOCTEH, Yroill — MEXAy
OpSMBIMM,  YroJd  MEXAy MpsIMOH H
IUIOCKOCTBIO, YroJl MEXAY IUIOCKOCTSIMU;
YMEHHUE HCIOJb30BaTh INPU PELICHUU 3a/ad
U3y4eHHBbIE (PAKTHI U TEOPEMBI TNIAHUMETPUH;
YMEHHE OLIEHUBATh pa3Mepbl OOBEKTOB B
OKpYXaloIlleM MHpE; YMEHHE OIIepUpPOBATh
HOHATUSIMHU: MHOT'OI'paHHUK, ceueHue
MHOT'OTPaHHHKA, IPAaBUIIbHBIM MHOTOIPaHHUK,
npu3Ma, nupamuzaa, Gurypa U MOBEpXHOCTb
BpalleHus, MWIMHIP, KOHYC, mmap, cdepa,
pa3BepTKa MOBEPXHOCTH, CEYEHUs KOHYyca U
LHWIMH]IpA, napajuleJbHble  OCH WIn
OCHOBaHMIO, CEUYEHHME Ilapa, IUIOCKOCTb,
Kacaromasicss chepsl, IIMHApPA, KOHYCA;
YMEHHE CTPOMTb CEYEHHE MHOTOrpPaHHHUKA,
n300pakaTh MHOTOTPAHHUKH, (QUIYpBl H
MOBEPXHOCTU BpAIllEHUs, UX CEUEHHS, B TOM
qlcjie C TIOMOIUBIO 3JIEKTPOHHBIX CPENCTB;
yMEHHE IPUMEHSITh CBOIiCTBa
reOMETPUUECKUX  (UTYp, CAMOCTOSTEIBHO
GbopMynupoBaTh ONpEAENEeHUs H3y4aeMbIX
¢buryp, BBIIBUTaTh THIIOTE3bl O CBOWCTBAX U
IpU3HaKax reOMEeTPUUYECKUX ¢uryp,
000CHOBBIBaTh WJIM ONPOBEPraTh UX; yMEHHE
MPOBOMUTh  Kilaccuukanuw  uryp 1o
pa3IMYHbIM IIPU3HAKaM, BBITOJIHATh
HE0OXO0IUMBIE JOTIOJIHUTEIbHBIE TTOCTPOCHUS;
- YyMeTh CBOOOJHO OIEPUPOBATH MOHATHIMU:
wiouanb Gurypsl, 00beM (GUrypsl, BeIU4YUHA
yria, pacCTOSIHUE OT TOYKU [0 IUIOCKOCTH,
paccTosiHue MeXAY TMPSMBIMH, PacCTOSIHHE
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MEXKAY IUIOCKOCTSIMH, IUIOMIAAb  CQephl,
IUIONIA/(b MOBEPXHOCTU IMUPAMHIBI, HPU3MBI,
KOHYCa, WIMHApA, o0beM KyOa,
IPSIMOYTOJIBHOTO napaJuleenurena,
OUpaMUzbl, TPH3MBI, LWIXHIPA, KOHYCA,
apa; yMEeHHE HaXOAUTh OTHOIIICHHE 00BEMOB
noJ00HBIX QUTYD;

- YMeTh CBOOOZHO ONEPHUPOBATh HMOHATHUSMHU:

JIBIKCHME, rapajuiebHbIA IEPEHOC,
CUMMETpHUS Ha IJIOCKOCTH U B MPOCTPAHCTBE,
MTOBOPOT, npeoOpa3oBaHue noaoous,

noo0HbIe (UTYpBI; YMEHHE pacllo3HaBaTh
paBHbBIE U MTOI00HBIE (UTYPHI, B TOM YHCJIE B
IPUPOJIE, HCKYCCTBE, ApXMUTEKType; yMEHHe
UCTIOJIB30BAaTh TE€OMETPUYECKHE OTHOIICHUS,
HaXOJ/IUTh F'€OMETPUYECKHE BEeIIMYMHBI (IJIMHA,
yroJi, IIoma b, 00beM) MpU PEUICHUH 3a]ad
U3 JIPYTMX Y4YeOHBIX TpPEJAMETOB U U3
peanbHOU XKU3HU;

- YyMeTh CBOOOJHO OIEPHUPOBATH TMOHATHIMU:
NpSMOYTOJIbHAsl CUCTEMa KOOPAMHAT, BEKTOP,
KOOPJWHATHl TOYKH, KOOPIMHATHI BEKTOpA,
CyMMa BEKTOpOB, NPOU3BEJICHHE BEKTOpa Ha
YHCIIO0, pa3jo’)KeHUEe BeKTopa 1Mo Oas3ucy,
CKaJISIpHOE POU3BE/ICHUE, BEKTOPHOE
NPOU3BEACHUE, Yrol MEXAY BEKTOPAMU;
YMEHUE  WCIOJb30BaTb  BEKTOPHBIH U
KOODAWHATHBI ~ METOJ  UISl  PEIIeHHS
reOMETPUUECKUX 3a7ad M 33434 JpPYyrux
y4eOHBIX MPEIMETOB; OIIepPHPOBATH
HOHATHUSMU: Marpuia 2x2 u 3x3,
OTIPENIEIUTENh MATPHIBI, TEOMETPHUYECKHUMA
CMBICJI OTIPE/ICIIUTENS;

- YMETh MOJICJIMPOBATh pPEANbHBIC CHUTYaIlUd
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Ha SA3BIKE MaTC€MaTHKU, COCTaBJIATH
BBIPpAXKCHUA, YPAaBHCHHUSA, HCPABCHCTBA U HUX
CUCTCMBI II0 YCIIOBHIO 3aaa4yu, HUCCIICAOBATH
IMOCTPOCHHBIC MOACIN C HCIOJb30BAHUEM

ammapara  anreopsl, UHTEPIIPETUPOBATD
MOJTYYEHHBIH pe3yIbTar; CTPOUTH
MaTeMaTUYeCKUe MOJEIU C  IOMOUIbIO

rE€OMETPUYECKUX MOHATUHN U BEJIMYMH, PEIIATh
CBS3aHHBIE C HHMMM IPAaKTHUYECKUE 3a]auH;
COCTaBIATh  BEPOATHOCTHYIO  MOJEIb U
MHTEPIPETUPOBATh IIOJYYECHHBIM pE3yNbTarT;
pelmars MPUKIAIHBIE 33Ja4d  CPEACTBAMM
MaTEMAaTHYECKOI0 AaHalu3a, B TOM 4YHUCIIE
COLIMAJIbHO-3KOHOMHUYECKOTr0 M (PU3UYECKOro
XapakrTepa,

- YMeHHE BBIOMpATh MOAXOMALIMHA METOJ Ui
peuieHus 3aJadyd; I[OHMMAHHWE 3HAYMMOCTH
MAaT€MaTHKd B W3YYCHHM [PUPOAHBIX U
OOIIECTBEHHBIX  MPOLECCOB M SBICHMIA;
YMEHHME DAcIlO3HABATh IPOSABICHUE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHUE IIPUBOIUTH
IIPUMEPBI MaTeMaTHYECKUX OTKPBITUI
POCCUICKOM M MHMPOBOM MaTeMaTHYECKOU
HayKu

OK 02 Hcnonp30BaTh  COBpEeMEHHBIE
CpeZCTBa MOMCKA, aHAJIN3a U MHTEPIPETALUH
uH(popMaluuy, u nH(pOpMaLIMOHHbIE
TEXHOJIOTUM  JUISL  BBINOJHEHUS  3a7ay
poeCCHOHAIBHON JEATENHHOCTH

B 00nacTi ieHHOCTH Hay4YHOTO MO3HAHUS:
-c(hopMUPOBAHHOCTH MHUPOBO33pEHUS,
COOTBETCTBYIOILIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKd U OOIECTBEHHOM NpPaKTUKH,
OCHOBAHHOTO Ha  JAuamore  KyJbTyp,
CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOET0 MecTa
B MOJIUKYJIBTYPHOM MUDE;

- COBEpPUICHCTBOBAHUE  SI3BIKOBOM "
YUTATEIbCKON  KYJIbTYpbl Kak  Cpe/ICTBa
B3aMMOJECHCTBUS MEXAY JIFOJBMH U MO3HAHUS

- YMETh OTIepPHPOBATH TTOHATHUSIMH:
pauMoHanmbHass ~ (QYHKLHUSA, IOKa3aTeJbHas
byHKIMS, CTEIIEHHAas ¢byHKIMS,
JorapupmMuuecKas byHKIMA,
TPUTOHOMETPUYECKHE (QYHKIHMH, OOpaTHbIE
GyHKLIMU;  yMEHUE  CTpPOMTh  rpaduku

M3YYEHHBIX (YHKIIHA, UCIIOJIb30BaTh rpapuKu
IIPY M3YyYEHUU IPOLECCOB M 3aBUCUMOCTEH,
IpU pEeHIeHUH 3aJad M3 JPYyrux Yy4eOHBIX
IIPEIMETOB M 337ad W3 peaJbHOM JKU3HU;

15




MUDA;

- OCO3HAHHE [IEHHOCTH HayYHOH
NESATEIbHOCTH, TOTOBHOCTH  OCYIICCTBIISATH
MPOEKTHYIO H HCCIIEIOBATEIBCKYIO
NEeSTeNIbHOCTh MHIUBUya IbHO U B TPYIIIIC.
OmiaficHHe  yHHMBEPCAJIbHBIMH  y4EOHBIMU
MMO3HABATEIBHBIMU JICHCTBUSMU:

B) pabora ¢ nHpopMaIuei:

- BIIQJICTh HaBBIKAMU TMOJTy4eHUsI HHPOPMAITUU
u3 HUCTOYHHUKOB pasHbIX THIIOB,
CaMOCTOSITENIPHO ~ OCYIIECTBISATH  IOHMCK,
aHaliN3, CUCTEMAaTH3aIMI0 ¥ WHTEPIPETAIIHIO
nHQOpPMALIMK PA3IMYHBIX BHIOB H  (OpM
MIPEICTABIICHHSI,

- CO3/1aBaTh TEKCTHI B PA3IMUHBIX (hopmarax c
Y4ETOM Ha3HAYCHUS WHPOPMAILIUU U IEJICBOM
ayTUTOPUH, BBIOWpAs ONTUMAIBHYIO (OopMy
MIPEJICTABJICHHS U BU3yaTH3aIiH;

- OIICHMBATh JOCTOBEPHOCTb, JIESTUTHMHOCTH
nH(OpMAIIMN, €€ COOTBETCTBUE IPABOBBIM U
MOPaJbHO-3THYECKUM HOPMaM;

- WCTOJB30BaTh CPeICTBa HH(POPMAIIMOHHBIX
U KOMMYHUKAIIMOHHBIX  TEXHOJIOTUH B
pElICHN KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX
W OpraHM3alMOHHBIX 3a7]a4 C COOJIOJCHHEM

BBIpXaTh (POPMYJIaMU 3aBUCHMOCTH MEXITY
BEJIMYNHAMU;

- YMETb OIIEPUPOBATH NNOHATUIMU: TOKIECTBO,
TOKIECTBEHHOE NMpeoOpa3oBaHKe, ypaBHEHUE,
HEPaBEHCTBO,  CHCTEMa  ypaBHEHUM U
HEPABEHCTB, PAaBHOCWIBHOCTb YPaBHEHHUH,
HEPAaBEHCTB U  CHCTEM, pPalMOHAJIbHBIC,
UPpaLOHAJIbHBIE, II0Ka3aTeJIbHbIE,
CTEIICHHBIE, norapupMHUECKue,
TPUTOHOMETPUYECKHE YPaBHEHUS,
HEPaBEHCTBA UM CHCTEMBl; YMETb pelaTh
YPaBHEHHs, HEpPAaBEHCTBA M CHCTEMBI C
IIOMOIIBIO  PA3JIMYHBIX IIPUEMOB; pelIaTh
YPaBHEHHs, HEpPABEHCTBA M CHCTEMBI C
I1apaMeTpoM; IIPUMEHSATH YpaBHEHMUH,
HEPABEHCTBA, HUX CHUCTEMBl U1 PEIICHUs
MaTEMAaTHYECKUX  3aJad W 3a7a4 W3
pa3aMyYHbIX oOOiacTell HayKu U peajJbHOU
JKU3HY,

- YMETb CBOOOJIHO ONEPUPOBATh MOHATHIMHU:

JIBIDKCHUE, napaJuIeIbHbINA HepeHoc,
CUMMCTpPUA Ha IJIOCKOCTHU U B IMPOCTPAHCTBE,
HIOBOPOT, npeoOpazoBaHue noaoows,

noAoOHbIe (UTYPBI, YMETh paclo3HaBaTh
paBHBIC U TOJI0OHBIE (PUTYPHI, B TOM YHCIIE B

TpeOoBaHU SPrOHOMUKH, TEXHUKW | TPHUPOJIE, HCKYCCTBE, apXUTEKTYpe; YMETb
0€30MaCHOCTH, TMTHEHbI, | MCIOJb30BaTh T€OMETPUYECKHE OTHOUICHUS,
pecypcocOepekeHnsI, MPABOBbIX W 3TUYECKUX | HAXOIUTh F€OMETPUYCCKUE BETMINHBI (JITTHHA,
HOPM, HOpM UH(POPMALIMOHHONW | YroJl, MJIouaas, 00beM) MpU pelIeHHH 3aaa4y
0€30MacHOCTH; U3 JIPYTMX YYeOHBIX TIPEJAMETOB W W3
- BJIaJeTh HaBbIKAMH pPACMO3HABAHUS U | peaJbHOM KU3HU
3amuTel  MHQOpManuM, HHDOPMALIMOHHON
0€3011aCHOCTH JIMYHOCTH

OK 03 TIlmanupoBaTh W peanu3oBbiBaTh | B o0nactu JTYyXOBHO-HPABCTBEHHOI'O | - YMETh OIIEepPUPOBATH TOHATUSIMHU:
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cOOCTBEHHOE npogeccuoHaIbHOe u
JUYHOCTHOE pasBuTHE,
OPEIIPUHUMATEIbCKYIO  JESATEIIBHOCTh B
npodeccuoHansHO  cdepe, HUCIONIB30BATH
3HaHUS 10 (PUHAHCOBOW T'PaMOTHOCTU B

Pa3IUYHBIX ) KU3HCHHBIX CUTYyallusaX

BOCIIUTAHHUS:
-- c(OpMHPOBAHHOCTh HPaBCTBEHHOI'O
CO3HAHUS, STHYECKOTO MOBEICHHUS;

- CIIOCOOHOCTb OIICHMBaThb CHUTYallUI0 U
MPUHUMATD OCO3HAHHBIE peleHus,
OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE
HOPMBI ¥ IEHHOCTH;

- OCO3HAHME JIMYHOIO BKJIaZia B IOCTPOEHHE
YCTOHYHMBOTO OYyIyIIEro;

- OTBETCTBEHHOE OTHOLIEHHE K CBOUM
ponuTeNnsiM U (WJIM) OPYTUM YIE€HAM CEMbH,
CO3/IaHMI0 CEMbH HA OCHOBE OCO3HAHHOTO
NPUHATUSA LIEHHOCTEH CEMEWHON >XU3HU B
COOTBETCTBUM C  TPAAMLUSAMHU  HApOJOB
Poccuu;

Osnanenue YHUBEPCAJIbHBIMU
PETyISTUBHBIMH JICHCTBUAMMU:

a) CaMOOpTraHU3aIUs:

- CaMOCTOSITEJIBHO OCYILIECTBIISATh
MO3HABATEIBHYIO JICATEIILHOCTh, BBISBISATH
npobiaemMbl, CTaBUTh M (POpPMYyIUpPOBaThH
COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOMN
NeSITebHOCTH U )KU3HEHHBIX CUTYAIHX;

- CaMOCTOSATEIBHO COCTaBIISTH IJIAH PEIICHHS
poOJEMBl C YYETOM HMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH u
MIPEATIOYTEHUN;

- IaBaTh OIIEHKY HOBBIM CHTYaIlHsIM;
CIOCOOCTBOBATh (bopMHpOBaHHUIO U
MPOSIBJICHUIO TIMPOKOH SPYAHUIIMU B Pa3HBIX
00J1aCTsX 3HaHUH, MOCTOSIHHO MOBBIIIATH CBOU
o0pa30BaTeNbHbIN U KyJIbTYPHBII YPOBEHb;

0) CAMOKOHTPOJIb:
WCTIOJIB30BATh  TPHUEMBI

pedaexkcun IS

paLMOHAJIbHBIE, HMppalUOHAIIbHBIE,
MOKa3aTeIbHbIC, CTEIICHHBIE,
JorapupMHUECKuE, TPUTOHOMETPHUECKHUEC
ypaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

- YMETh OIIEpUpPOBATH [IOHATUSAMU:
MHOTOTPaHHHMK, CCUCHHE MHOTOTPAaHHHKA,
Ky0, mMapajieNenumnen, Mnpu3Ma, MNUPaMua,
¢burypa u moBepxXHOCTb BpAICHUS, [IHIHH/IP,
KOHyc, 1map, cdepa, cedeHUs (UTYPBI
BpAIIIEHUs], TIOCKOCTh, Kacaromiascs cdepsbl,
[WIMHApPA, KOHYCa, IUIONIA b ITOBEPXHOCTH

OUPaMUJIBI, [PU3MbI, KOHyca, LMIHHIpPA,
TUIOIIAb cepsl, o0beM KyOa,
HPSIMOYTOJIBHOTO napasuieseure/a,
NUpaMUBl, IPU3MBI, LUIUHIpA, KOHYCA,

11apa; yMeHue n300pakaTb MHOIOI'PaHHUKU U
ITIOBEPXHOCTU BPALICHUS, UX CEUECHHUsI OT PYKH,
C IIOMOLIBI0 YEPTEKHBIX HHCTPYMEHTOB U
JJIEKTPOHHBIX CPEICTB; YMETh paclO3HABAaTh
CUMMETPUIO B IIPOCTPAHCTBE;  yYMETh
pacro3HaBaTh MPAaBUIbHBIE MHOTOIPAHHUKY;

- yMETh ONEPHUPOBATH MTOHATUSIMH:
IIPSAMOYTOJIbHAS cucreMa KOOpPJMHAT,
KOOPIMHATBl TOYKH, BEKTOp, KOOPAMHATHI
BEKTOpa, CKAILIPHOE IPOU3BEIACHHUE, YIoll
MEXIy  BEKTOpamMH, CyMMma  BEKTOpOB,
IIPOU3BEJICHNE BEKTOPA HA YHUCIIO; HAXOAUTH C
MOMOUIbI0 M3YYEHHBIX (OPMYJI KOOPIUHATHI
CEepEeMHBI OTPE3Ka, PACCTOSTHUE MEXKIY ABYMS
TOYKaMU
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OLIEHKU CHTYyalllH, BHIOOpA BEPHOTO PEIICHHUS;
- YMETb OLIEHUBAaTb PUCKHM U CBOCBPEMEHHO
IIPUHUMATD PEILIECHUS 110 UX CHUKEHMUIO;
B) SMOLIMOHAJIBHBIN UHTEIIEKT,
Mpearnoiararomuil cOpMUPOBAHHOCTH:

BHYTPEHHEH  MOTHMBAIlMH,  BKJIIOYAIOIICH
CTPEMJICHHE K JOCTHXKCHHIO LIETU U YCHeXy,
ONTHMHM3M, WHHUITUATUBHOCTD, yMEHHUE
JICHCTBOBATH, HCXOIs u3 CBOUX
BO3MOKHOCTEH;

- SMIATHH, BKIIOYAIOIIEH CIOCOOHOCTH
IMOHHMAaTh SMOLIMOHAJIBHOE COCTOSTHHE

JAPYIUX, YYATBIBATh €r0 IPH OCYLIECTBICHUU
KOMMYHHUKAIMH, CIIOCOOHOCTh K COYYBCTBHIO
U CONEPEKUBAHUIO;

- COUMAJIBHBIX HABBIKOB, BKJIIOYAIOIINX
CIOCOOHOCTh ~ BBICTPAUBATh OTHOIICHHUS C
JOPYTUMHU JIIOAbMM, 3a00TUTHCS, MPOSBIATH
UHTEpEC U pa3peliaTh KOH(IUKTHI

OK 04 DddexTuBHO B3aMMOJICHCTBOBATh U
paboTaTh B KOJUIEKTHBE U KOMaH/Ie

TOTOBHOCTB K CaMOpPa3BUTHIO,
CaMOCTOSITEJIBHOCTH ¥ CAMOOIIPENETIEHUIO;
-OBJIaJICHUE HaBBIKAMU y4eOHO-
HCCIIeN0BATEIbCKOM, IIPOEKTHOMN u
COITMAIIbHOM AeSITEIIFHOCTH,

OsgiageHue YHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMU JICHCTBUSAMH:

0) COBMECTHasl IeITCIIbHOCTb:

- MOHUMAaTh WU HUCIOJb30BaTh MPEUMYIIECTBA
KOMaHJHOW ¥ WHIMBUYaTbHOU paboTHI;

YMETh OIEPUPOBATH NOHATUSAMH: CIIYYaHBIA
ONBIT M cllyyailHoe coObITHE, BEPOSTHOCTD
CIIy4alHOrO COOBITUSI; YMETh BBIYMCIATH
BEPOATHOCTD c HCIIOJIb30BAHUEM
rpauyecKux METO/0B; MPUMEHITh (POPMYIIbI
CIOXKEHMSI ¥ YMHOXCHHS BEPOSATHOCTEH,
KOMOMHaTOpHble (akTbl M (GOPMYJbl MpU
pelIeHnN 3aJady; OLEHMBATb BEPOATHOCTH

peasibHbIX  COOBITUH;  3HAKOMCTBO  CO
CIIy4aiiHBIMU BEJIMYNHAMU; YMEHHE
NPUBOINUTE MPUMEPHl IPOSABICHUSA 3aKOHA
OoNbIIMX  YUCel B  NPUPOAHBIX  H

OOIIECTBEHHEBIX SBJICHUSIX;
- YMETh CBOOOJIHO OMEPHUPOBATH MOHSATHSIMHU:
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CTCIICHb C 1LOCJIbIM IIOKAa3aTcjicM, KOPCHb

HaTypaJIbHON CTCIICHH, CTEIIeHb c
paloHaIbHBIM  TOKA3aTeIeM, CTETCHb C
JIeHCTBUTEIIBHBIM (BEIIECTBEHHBIM)

mokaszarejeM, JiorapupMm  YHCIa, CHHYC,
KOCHHYC U TaHT'€HC TIPOM3BOJILHOTO YHCIIA;

- YMeTh CBOOOJHO OIEPUPOBATH MOHATHIMU:
rpapuk  GyHkumM, oOpatHas  (QyHKIHS,
KOMIO3UIUS (YHKUUH, JTUHEHHas (yHKIHL,
KBaJ[paTU4Hasi QYHKIHUs, CTeNICHHAs (DYHKIIHS
C LENIBIM TOKa3aTesieM, TPUTOHOMETPHUYECKHUE
¢GyHKIMU, OOpaTHBIE TPUTOHOMETPUYECCKHE

¢$yHKIMUY, [OKa3aTeNbHast "
norapudmuueckas (QyHKIMH; yMETh CTPOUTH
rpapuKu GyHKIMH, BBITIOJIHATH

npeoOpazoBanus rpadukoB QyHKINH;

- YMETh HCIIOJIB30BaTh TpaPuKu PYHKIHNA TS
W3YYCHHS TPOIECCOB U 3aBHCUMOCTEH IpHU
pelieHnr 3aJad U3  JIPYruX  y4eOHBIX
MIPEIMETOB M M3 PEAbHOW JKU3HH, BBIPAXKATh

bopmynamu 3aBHCUMOCTH MEXTY
BEIIMYMHAMU;

- CBOOOJHO  OMNEpUPOBAaTh  MOHATHIMU:
YEeTHOCTh byHKIHH, MEPUOTUIHOCTD
byHKIHH, OTrPaHUYEHHOCTh ¢byHKIMH,
MOHOTOHHOCTb byHKIHH, KCTPEMYM

¢byHkunu, HauOonblllee W HaMMEHbIIee
3HaYeHUs (YHKIUU Ha MPOMEXKYTKE; YMETh
MIPOBOJIUTH HCCIIE0BaHNE (DYHKIIUH;

- YMEeTh HCIOJIb30BaTh CBOMCTBa M Ipaduku
GbyHKUMH IS pelIeHust  ypaBHEHMWI,
HEPABEHCTB W 3aJa4 C I1apaMeTpaMu;
n300pakaTh Ha KOOPAMHATHOM IIOCKOCTH
MHOXXECTBA PEIICHUN YpaBHEHUI, HEPABEHCTB
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U UX CUCTEM

OK 05 OcymecTBiaiarh  yCTHYIO U
MMCbMEHHYIO KOMMYHHUKAIUIO Ha
roCy1apCTBEHHOM SI3BIKE Poccuiickoii
®degepani ¢ y4eToM  OCOOEHHOCTEU

COMAJIBHOI'O U KYJIBTYPHOI'O KOHTCKCTA

B obnactu 3cTeTHYECKOr0 BOCIIUTAHUS:

- 3CTETUYECKOE OTHOLIEHUE K MHUPY, BKIIIOYAst
ACTETUKY OBbITa, HAYYHOTO W TEXHUYECKOTO
TBOPYECTBA, CIOPTA, TPYAa U OOIIECTBEHHBIX
OTHOIIICHUH;

- CHOCOOHOCTh BOCHPHHHMATH PAa3INIHBIC
BHJIBI HMCKYCCTBA, TPAJAHWIIMM U TBOPUYECTBO
CBOCT0 W JPYrMX HapoJOB, OIIyIIaTh
HMOIIMOHAIBHOE BO3/ICHCTBHUE UCKYCCTBA;

- YOXJIEHHOCTh B 3HAUMMOCTH ISl JIMUHOCTH
u OOIIecTBa OTEYECTBEHHOIO W MHPOBOIO
HCKYCCTBA, STHHUYECKHX KYJIbTYPHBIX
TpaJAMIIUI 1 HAPOJHOTO TBOPUYECTBA;

- TOTOBHOCTh K CaMOBBIPOKECHHIO B Pa3HBIX
BUJIAX HCKYCCTBa, CTPEMJICHHE IMPOSBIATH
KadecTBa TBOPUYECKOM JIMUHOCTH;

Ognanenue YHUBEPCATbHBIMH
KOMMYHHKATHBHBIMUA I[eﬁCTBH?IMHZ
a) obueHue:

- OCYIIECTBJISITh KOMMYHHKAI[MM BO BCEX
cdepax KHU3HH,

- pacmo3HaBaThb HeBepOaJlbHBIE CpEJICTBa
OOILeHHs, TTOHMMaTh 3HAYCHUE COIMATbHBIX
3HAKOB, pacro3HaBaThb HPEANOCHLTKH
KOH(QIMKTHBIX ~ CHUTyalMii W CMSAr4arth

- YMEThb ONEPHUPOBATH MNOHATUSIMHU: CpEIHEE
apupmMeTnyeckoe, MeAMaHa, HauOolbllee W
HavMEHbIlIEe 3HAYCHMS, pa3Max, IUCIIEepCus,
CTaHJAPTHOE OTKJIOHEHHE YHCIOBOT0 HAbOpa;
YMEHUE  HU3BJIEKaTh, MHTEPIPETUPOBATH
uHPOPMALINIO, MPEJICTABICHHYIO B TaOIHIAX,
Ha JuarpamMmax, rpadukax, OTPaKaIOIIYIO
CBOMCTBA PEANBHBIX IPOLIECCOB U SIBICHUM;
MPEJCTaBIATh MHPOPMAIUIO C  MOMOUIBIO
Ta0IHIL u Juarpamu; HCCIIEIOBATh
CTaTUCTUYECKUE JaHHbIE, B TOM YHCIE C
NPUMEHEHHEM TpaQHuuecKuX METOJOB H
3JIEKTPOHHBIX CPEJICTB;

- YMCTH OICPHPOBATH TIIOHATHAMHU:. TOYKA,
npsiMasi, IJIOCKOCTb, MIPOCTPAHCTBO,
JIBYI'PaHHBIN yroi, CKpEILLHBAIOIIKEC
MpsIMBIE, napajuieIbHOCTh u
MEPIEHAUKYIISIPHOCTD IPSIMBIX U IUIOCKOCTEH,
YroJI MEXIY HPSIMBIMHU, YTOJ MEXIY HMPsMOU
U IUIOCKOCTBIO, YroJd MEXIYy IJIOCKOCTSAMU,
paccTossHue OT TOYKH JO IIJIOCKOCTH,
pacCTodHue MEKAY IMPAMBIMH, PaCCTOAHUC
MEXy TIOCKOCTSIMY;

- YMCTb HCIIOJIB30BaTh NpH PCIICHHU 3aJad
U3yueHHbIE (PAKTHI U TEOPEMBI TNIAHUMETPUH;

KOH(JIMKTHI, YMEHHME OLEHUBAaTh pa3Mepbl OOBEKTOB

- pa3BepHYTO M JIOTMYHO H3JIaraTb CBOK | OKPY’KAIOLIETO MHUpa

TOUKY 3pEHHUSl C HCIOJIb30BAHUEM SI3BIKOBBIX

CpeACTB
OK 06 [IposiBIATE  TpakJaHCKO- | - OCO3HAHHWE OO0YYarOIIMMHCS POCCUHCKOM | - yMEThb ONEepHUPOBATH MTOHATUSIMH:
NaTPUOTHYECKYIO MO3ULMIO, | I'PaXIaHCKOW MIAECHTUYHOCTH; IIPSIMOYTOJIbHAS cucTema KOOpJUHAT,
JIEMOHCTPUPOBATh OCO3HAHHOE IMOBEJCHHWE HA | - IIeJIEHANpPaBIE€HHOE pa3BUTHE BHYTPEHHEH | KOOPIMHATBl TOYKH, BEKTOP, KOOPAMHATHI
OCHOBE TPAJUIIMOHHBIX OOIIEUEIIOBEUYECKUX | MO3MIMHM JIMYHOCTH HA OCHOBE JYXOBHO- | BEKTOpA, CKaSIPHOE IPOM3BEJIEHHUE, Yroi
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LIEHHOCTEH, B TOM YHCIE C Yy4ETOM
rapMOHHU3aluU MEXHAIIMOHAJIBHBIX "
MEXPEJIUTUO3HBIX OTHOLICHHUM, IIPUMEHSATH

CTaHAApPThl AHTUKOPPYIIIXUOHHOI'O ITIOBEACHU A

HPaBCTBEHHBIX LIEHHOCTEH HapoJ0B
Poccuiickoit ®Penepanuu, HCTOPUYUECKUX U

HallMOHAJIbHO-KYJIbTYPHBIX TpaauLui,
¢dbopmupoBaHue CUCTEMBI 3HAYUMBIX
LIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYILUOHHOIO MHUPOBO33PEHUS
[IPAaBOCO3HAHUS, HKOJOTUYECKOW KYJIbTYpBHI,
CIIOCOOHOCTH  CTaBUTh LEJIW M  CTPOMUTH

JKU3HCHHBIC IIJIaHBI,

B yactu rpak1aHCKOro BOCIIUTAHUS:

- OCO3HaHUE CBOMX KOHCTUTYLMOHHBIX IPaB U
00s13aHHOCTEH, yBaXKeHUE 3aKOHAa  H
IIPaBOIIOPSJIKA,;

- INPUHATHE TPAJAULHMOHHBIX HAlMOHAJIbHBIX,

OoOlIEUEIOBEYECKUX  T'YMAaHUCTUYECKUX U
JIEMOKpPaTUYECKUX [IEHHOCTEH;

- TOTOBHOCTb MPOTUBOCTOATL HACOJIOIUU
IKCTPEMHU3Ma, HAaMOHAIN3Ma, KceHopoOuH,
JUCKPUMHUHALIUU o COLIMANIbHBIM,
PEIMTUO3HBIM, PaCoOBEBIM, HanmTMOHAaJIbHbIM
MIPU3HAKAM;

- T'OTOBHOCTBH BECTHU COBMCCTHYIO

NEATEIBHOCTh B HMHTEPECaX TIPa)kIaHCKOIO
oOmiecTBa, yuacTBOBaTh B CaMOYIPAaBJIE€HUU B

o0meo0pa3oBaTeIbHOM ~ OpraHu3alul U
JIETCKO-FOHOIIECKUX OpPTraHU3aIUsIX;
- yMEHHE B3aUMO/ICHCTBOBATh c

COIMAJIbHBIMM MHCTUTYTAMH B COOTBETCTBHH
¢ X (PYHKIIUSMU ¥ Ha3HAUCHUEM;

- TOTOBHOCTh K  TyMaHUTApHOU  H
BOJIOHTEPCKOM JIESATEIBHOCTH;
MaTPUOTHUYECKOTO BOCITUTAHHUS:

- c(hOpMUPOBAHHOCTh POCCUICKON
rpaXIaHCKOM HMAEHTUYHOCTH, MATPUOTHU3MA,

MEXIYy  BEKTOpaMH, CyMMa  BEKTOpOB,
IIPOM3BECHNE BEKTOpA HA YMCIIO; HAXOJUTH C
MIOMOIIIBI0 U3YYEHHBIX (OPMYT KOOPIMHATHI
CepeIMHbI 0TPe3Ka, PaCCTOSIHUE MEXTY JBYMs
TOYKaMH;

-yMeTb BbIOUPATh NOAXOAALIMI H3Y4EHHBIN
METOJl ISl pElIeHMs 3aJaud, paclo3HaBaTh
MaTeMaTHueckue (akTbl U MaTeMaTH4YEeCKHe
MOJICIM B TPHUPOAHBIX M OOIIECTBEHHBIX
SIBJICHUSIX, B HCKYCCTBE;

- yMEHHE IIPUBOJIUTH pUMEPHI
MaTeMaTHYECKUX OTKPBITHH pPOCCUHCKON H
MHPOBOM MaTeMaTU4EeCKON HayKH.

- YMETh ONEPUPOBATH NOHATUAMMU: CITy4alHbIN
ONBIT U CcllydyallHOE COOBITHE, BEPOSTHOCTH
CIIy4allHOIO  COOBITHS; YMETb BBIYMCIATH
BEPOATHOCTb c UCIOJIb30BAHUEM
rpadMUecKuX METOJIOB; MPUMEHSITh (POPMYITBI
CIOXKEHHMSI ¥ YMHOXCHHS BEPOSATHOCTEH,
KOMOMHaTOpHble (akTbl M (GOPMYJbl MpHU
pEIIEHNN 3aJad; OLCHUBATb BEPOATHOCTH

peaibHbIX  COOBITHUH;  3HAKOMCTBO  CO
CIIy4aiHBIMU BEJIMYHNHAMU; YMEHHE
NPUBOIUTE MPUMEPHl IIPOABICHUSA 3aKOHA
OoNpIIMX  YUCeT B  TNPUPOAHBIX U

0OIIIECTBEHHBIX SIBJIEHUIX
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YBOXEHHUSI K CBOEMY Hapoay, 4yBCTBa
OTBETCTBEHHOCTU nepen Poaunoil, ropmoctu
3a CBOM KpaH, cBOO PonuHy, CBOM S3BIK U

KYJIBTYpY, IpoILIoe u HacTosIee
MHOTI'OHAIIMOHAJILHOTO Hapoaa Poccuuy;

- LIEHHOCTHOE OTHOILIECHHE K
TroCcyaapCTBCHHBIM CHUMBOJIaM,

HUCTOPUYECKOMY M IPHUPOJHOMY HACIEIUIO,
IIaMATHUKaM, TpaauuusMm Hapoaos Poccun,
JNOCTHXKEHUsM Poccum B Hayke, HCKYCCTBE,
CIOPTE, TEXHOJIOTHUSIX U TPYAE;
- uaeWHas yOeXIEeHHOCTb,
CIL’KEHUIO u 3aIuTe
OTBETCTBEHHOCTb 3a €ro Cyab0Yy;

OCBOEHHBIE 00YYAIOIUMUCS MEXIPEIMETHbBIE

FOTOBHOCTH K
OrtecuectBa,

MOHATHSI W yHHUBEpCalbHbIE  yueOHbBIE
nercTBUsl (pPEeryJsITUBHBIC, TTO3HABATEJbHBIC,
KOMMYHUKATUBHBIE);

- CHOCOOHOCTh HX  HCIOJB30BAaHUS B
IIO3HABATEJIBHOW M COLMAIbHOM TPAKTHKE,
TOTOBHOCTB K CaMOCTOSATEIILHOMY
IUTAHUPOBAHUIO M OCYILECTBICHUIO y4eOHOM

JIeATEILHOCTH, OpraHu3aluu y4eOHOT0
COTPYJTHHYECTBA C neIarorndecKuMu
pabOTHUKAMU U CBEPCTHUKAMHU, K yYACTHIO B
MOCTPOECHUH WHIUBUTyJTbHOU
00pa30BaTeNnbHON TPACKTOPUH;

- OBJIaJICHUE HaBBIKaMH y4eOHO-
HCCIIEIOBATEIIHLCKOM, MPOEKTHOMN u

COIIMAILHON NeITEIHLHOCTU

OK 07 ConeiicTBOBaTh COXpPAaHEHUIO

- HC [IpUHUMATD ﬂGﬁCTBI/IfI, MMPUHOCAIINE BPEA

- YMETh OIEpUpPOBaTh MOHATUAMHU: (DYHKLHSA,

OKpY’KaloIlel cpesibl, pecypcocOepexeHuIo, OKpY>Kalolllel Cpeje; HeIpepbIBHAsS byHKIHS, MPOU3BOAHAS,
MPUMEHSATH 3HaHUSI 00 M3MEHEHUH KJIMMaTa, - YyMeTh TPOTHO3WPOBATh HEOJATONMPHUATHBIE | TEPBOOOpa3Has, OMNpPEACICHHBIH WHTETPa,
MPUHIIAIIBI O€PEKITMBOTO MPOU3BOICTBRA, 9KOJIOTUYECKHE MOCJIEJICTBUSL | YMETh HaXOJIUTh MPOU3BOJHBIE
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3¢ (EeKTUBHO JCHCTBOBAThH B YPE3BBIYANHBIX
CUTYyaIUAX

MPEeATTPUHUMAEMBIX JICUCTBUMH,
MpEeAOTBPALIATh UX;
- paclupuTh OIBIT NEATEIIbHOCTH

9KOJIOTMYECKOH HalpaBIeHHOCTH;

- pa3pabarbIBaTh IUIAH pPEIIEHUs MPOOJIEMBI C
Y4ETOM aHajlu3a MMEIOIIUXCS MaTepHalIbHbBIX
U HEMaTepHUaJIbHBIX PECYPCOB;

- OCYIIECTBJISITH ILIE€JICHANPABICHHBIA IOUCK
nepeHoca CpejCcTB U CIOCOOOB JeCTBUS B
npodeccuoHaNbHYI0 Cpeay;

- YMETh MIEPEHOCUTh 3HAHUS B
MO3HABATENbHYI0 U MPAKTHUYECKYI0 O0JacTu
KHU3HEICATEIIbHOCTH;

- TpeuiaraTb HOBBIE MPOEKTHI, OLIEHUBATh
UJEeU C MO3UIMH HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

- JJaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh
KOPPEKTUBBl B JI€ATEIbHOCTh, OLIEHUBATH
COOTBETCTBHUE PE3YNIBTATOB LEJIAM

3JIEMEHTaPHBIX byHKIUH, HCIIONb3Ys
CIIpaBOYHBIE MaTepUalbl; HCCIEAOBATH B
IIPOCTEUIINX CiIy4asx ¢byHKINN Ha
MOHOTOHHOCTb, HAXOJUTh HauOOJbLINE WU

HAaMEHBIINE 3HAa4YeHUs (QYHKIMUNA; CTPOHUTH
rpaMKd MHOTOWIEHOB C HCIIOJIb30BaHUEM
anmapara MaTEeMaTU4ECKOro aHaIM3a;
IPUMEHATh HPOM3BOJHYIO IpU  pELECHUH
3aJa4 Ha JBW)KEGHME; peuarb IPaKTHKO-
OpPUEHTHPOBAaHHbIE 33J]a4l HAa HAUOOJIbLINE U
HAaUMEHbBIINE 3HAYEHUs, Ha HaXOXICHUE
IyTH, CKOPOCTU U YCKOPEHHUS;

- YMETh ONEPUPOBATh MOHATHUSIMHU: JIBUKEHUE
B IIPOCTpaHCTBE, NOJOOHBIE (UIYypHl B
IIPOCTPAHCTBE;  MCIOJb30BaTh OTHOILICHUE
wiomaze  moBepxHocTel U 00bEeMOB
NO0I00HBIX (PUTYp MPU PELICHUH 3a/1a4;

- yMETb  BBIUUCISATH  TI'€OMETPUYECKUE
BEIMYMHBI ([UIMHA, YToJl, IJIOLIAaab, O00BEM,
IUIOIIAb MOBEPXHOCTH), UCIIOJIB3YSI
U3y4eHHbIE (POPMYJIBI U METObI
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2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPEIMETA

2.1. O0bem yueOHOro npeaMera M BUAbI Y4eOHOU padoThl

Bun yueOHoii padoThI Oven o
yacax

O0beM 00pa3oBaTe/IbHONM POrpaMMBbl IpeAMeTa 340
B T.Y.
OcHoBHOe coaep:kaHue 290
BT. 4.
TEOPETUYECKOE 00yUeHHE 258
MPAKTUYECKHE 3aHATUS 32
IIpodeccnoHAILHO-OPHEHTHPOBAHHOE COACPKAHME 47
(conep:xaHue NPUKJIATHOTO MOAYJISI)
BT. 4..
TEOpPETHUIECKOe 00yUueHNe 3
MPAKTUYECKUE 3aHITUA 44
JK3aMeH 3
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2.2. TemaTH4ecKHil JIaH U coJep:kaHue YueOHOro npeamera «MaTtemMaTuka

Hanmenoanue pasnenos, Copneprxanue yueOHOTro MaTepuaia, 1abopaTopHblie paboThl M MPAKTHYECKUE O6bem dopMupyemble
TEeM y4eOHON AMCIMITIIUHBI 3aHSITHSI, CAMOCTOsITeNIbHAs paboTa CTYIEHTOB, KypcoBasi paboTa (IIpOeKT) 4acoB KOMIIETCHIIUH
1 2 3
OcHOBHOe co/lep:KaHue
Pa3nen 1. IloBTopeHme Kypca 24 OK-01, OK-02,
MATEeMATHKH OCHOBHOM IITKOJILI OK-03, OK-04,
Tema 1.1. Heas u 3agaum | Cogep:xkaHue y4eOHOIro MaTepuasa 2 OK-05, OK-06,
MATeMATHKH INIPH  OCBOeHHUH | ba3oBble 3HAHMS M YMEHHS 110 MaTeMaTHKE B MPOPECCUOHATHLHON U B MTOBCETHEBHOM 2 OK-07
npodeccuu JIEATEIBbHOCTH.
Tema 1.2. Uncaa u Boiuncienus. | Coaep:kanue yueOHOro MaTepuaJia 3
Bripakenusi u npeoOpazoBanusa | JIeiicTBUS HA MOJOKHUTEILHBIMH U OTPHIATEIbHBIMU YHCIaMH, OOBIKHOBEHHBIMH H
JECSITUUHBIMU IPOOSMHU. 3
JleiicTBus co creneHsaMu, (OpMYIIbl COKPAIIEHHOTO YMHOKEHHS.
Tema 1.3. T'eomerpusi Ha | [IpodeccnoHaILHO-OPHUEHTHUPOBAHHOE CO/lepKaHue (CoaepKaHUe MPUKJIATHOTO 3
IJIOCKOCTH MOIYJIs1)
Buapl miiockux Guryp v ux miomas. 1
Ilpakmuueckoe 3anamue Ne 1. Pewenue npakmuxo-opueHmupo8aHHblX 3a0ay 8 9
Kypce 2eomempuiu Ha nioCKoCmu.
Tema 1.4. IIpouentHbie | Copeprxanne y4eOHOro MaTepuaJia 4
BbIYHCJICHHUS ITpocThie mpOLEHTHI, pa3Hble CIOCOOb! MX BbluncaeHUsl. ClI0)KHbIE MPOLIEHTHI 2
Ilpakmuueckoe 3anamue Ne 2. [Ipocmole npoyenmol, pasuvie cHOCOObL UX GbIYUCTECHU. 5
Crnooicrvie npoyermaol.
Tema 1.5. YpaBuenuss wu | CogepxaHue y4eOHOIro MaTepuasa 4
HEPaBEeHCTBA Jluneitnble, KBaapaTHbIE, APOOHO-IMHENHbIE YPAaBHEHUS U HEPABEHCTBA 4
Tema 1.6. Cucrembl ypaBHenuii u | Copepkanue y4eO0HOro Mmarepuajia 6
HEpPaBeHCTB CriocoObI pemieHusl CUCTeM JTMHEWHBIX ypaBHeHUH. [lorarus: marpuma 2x2 u 3x 3,
onpeaenutens Mmarpunsl. Metong I'aycca. CucTeMbl HENMHEHHBIX YpaBHEHUM. 6

CucTtemMbl HEpaBEHCTB.
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Tema 1.7. BXxogHOil KOHTPOJIb.

Coaep:xanue yueOHOro MaTepuaJia

BxonHoil koHTponb. Beruucnenus u npeobpazoBaHusi. YpaBHEHUS U HEPaBEHCTBA.

I'eoMeTpusi Ha IIIOCKOCTH. !
KonTponbnas pabota 1
Paznen 2. IlpsiMble M MJ10CKOCTH
B MPOCTPAHCTBE 24 OK-01, OK-02,
OK-03, OK-04,
Tema 2.1. OcuoBuble mnousitusi | Cogepskanue y4eGHOro MaTepuaia 5 OK-05, OK-06,
crepeomerpun.  Pacmonoskenue | [Ipenmer crepeomerpun. OCHOBHBIE TOHATHS (TOYKa, IHpsAMasi, IJIOCKOCTb, OK-07
NPAMBIX U IIOCKOCTEl npoctpancTBo).  OcHOBHblE — akcMOMBI — ctepeomerpuu.  [lepecekaromuecs, 5
napajuleJbHple M CKpemmBaromuecs — npsmble.  IIpusHak ¥ CBOMCTBO
CKpeIMBaOIUXCs MPsIMbIX. OCHOBHBIE MPOCTPAHCTBEHHBIE (DUTYPHI.
Tema  2.2. IapanaeabHocts | Coaep:kaHue yueOHOro MaTepHaJia 6
NPAMBIX, NPAMOl M IJIOCKOCTH, | [lapannensHble npsmas u 1miaockocTe. Omnpenenenue. Ilpusnak. CpoiictBa (c
IIOCKOCTEH nokasarenbcTBoM). [lapannensHsle minockoctd. Onpenenenue. [Ipusnak. CpolicTBa
(c moxazarenscTBoM). Terparap u ero anemenTsl. [lapainenenunen 1 €ro 3J1€MEHTHI. 6
CBolicTBa IPOTUBOMOJIOKHBIX I'paHEN U IuaroHasnei napamuenenunena. [loctpoenue
ceyeHuil. Pemenue 3aqad.
Tema 2.3. [lepnenaukyiasipuocts | Coaep:kanue yueOHOro MmarepuaJia B
NPSAMBIX, NPAMOM M INIOCKOCTH, | [lepnenaukynsapusie mnpsmele. I[lapamiensHble mnpsMble, NEPHEHIUKYJISAPHBIE K
IJIOCKOCTEH. 10ckocTH. [Ipu3Hak neprneHauKyIspHOCTH NPSIMOM U MJIOCKOCTH. [loka3aTenbeTBo. 5
[lepnengukynap u HakioHHas. IlepnenaukynsapHele 1ulockocTH. IIpm3Hak
NEPIEHANKYISIPHOCTH II0CKOCTeN. [lokazarenbecTBo. PaccTosiHUs B MPOCTPAHCTBE.
Tema 2.4. Teopema o Tpex | Copepkanue y4eOHOro MmarepuaJia 4
neprneHInuKyJaapax Teopema o Tpex mnepneHauKyispax. Jloka3aTenpCTBO. YIroil MEXAy NpAMOA M 4
IJIOCKOCTBIO. YTO0JI MEX/y IJIOCKOCTSIMHU.
Tema 2.5. MMapannenbubie, | [IpodeccnoHaIbLHO-OPUEHTHPOBAHHOE COJepKaHUe (CoAepPKaAaHUe MPUKJIIATHOIO 2
nepneHAuKyJIsipHbIe, MOJYJIsT)
CKpelMBalomuecs npsiMbie AkcuoMbl  cTepeomeTpuu. IlepnmeHauKynsapHOCTh MOpPSAMOH U IJIOCKOCTH,
NapajuIeIbHOCTD JBYX MPSIMBIX, NEPIEHUKYIIIPHBIX IUIOCKOCTH,
NEPIEHAUKYISIPHOCTD IIJIOCKOCTEM.
Ilpakmuueckoe 3anamue Ne 3. Pewenue npakmuko-opueHmupo8anHvlx 3a0ay no 9

meme. Illapannenvuvie, nepneHOUKyIapHbvle, CKpeuusanwuecs npsamole
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Tema 2.6. Pemenne 3agau. | CopeprkaHue y4eOHOro Marepuajia 2
IIpsamMble ®  miaockoctH B | PacmonokeHue mpsiMbIX M IJIOCKOCTEH B mpocTpaHcTBe. [lepneHauKkynspHOCTh U 1
NPOCTPAHCTBE NapaJuIeJIbHOCTD MPSIMBIX U II0cKocTel. CKpelBaOIIKecs IpsiMbIE.
KonTponbnas pabota 1
Paznen 3. Koopaumnarelr wu 18
BEKTOPbI. OK-01, OK-02,
Tema 3.1. JexaprToBbl | CoaepkaHue y4eOHOI0 MaTepuaJia 4 OK-03, OK-04,
KOOpAMHATBI B IHpocTpaHcTBe. | [[ekapToBbl KOOpAMHATHI B mpocTpaHcTBe. [Ipocreifmme 3agauyM B KOOpPAWHATAX. 4 OK-05, OK-06,
Paccrosinue MEKIY aByms | PaccrosiHue Mexay 1ByMs TOUKaMH, KOOPAUHATHI CEPEANHBI OTPE3KA. OK-07
TOYKAMH. Koopaunatsi
cepelIMHbI OTPe3Ka.
Tema  3.2. Bektopslt B | Coaep:kanue yueOHOro MaTepuaJia 8
npocTpancrBe.  Yroa  Mexay | Bekropsl B mpoctpancTBe. CroskeHUE U BRIYUTaHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa
BEKTOpaMHM. Ckansipnoe | Ha uuncno. Komrutanapaeie BekTopbl. CKalsipHOE TPOM3BEICHUE BEKTOPOB.
Npou3Be/leHNe BEKTOPOB. PasnoxeHue BekTOpa MO TpeM HEKOMILIaHApHBIM BekTopam. KoopauHaTel BeKTOpa, 8
CKaJISIpHOE IIPOU3BE/IEHNE BEKTOPOB B KOOPAMHATAX, YroJ MEXIY BEKTOpPaMH, yroil
MEXy HPSIMON U IJIOCKOCTBIO, YTOJI MEXAY IJIOCKOCTSIMU. YpaBHEHUE IIIOCKOCTH.
I'eomeTpuyeckuii CMbICT ONpeACTIUTENS 2X2.
Tema 3.3. IIpakTuko- IIpodeccnoHanbHO-OPHMEHTHPOBAHHOE COAEPKAHUE (COaep:KaHMe NMPHUKJIATHOIO 4
OpPHEHTHPOBAHHBbIE 32/1a4H HA MOJLYJIst)
KOOPAUHATHOM IJIOCKOCTH Ilpakmuueckoe 3anamue Ne 4. Pewenue npakmuko-opueHmupo8auHvlx 3a0ay no
meme:  Koopounamnas nnocxocms. Bwiuucnenue paccmosmuii u niowaodei Ha 4
nirockocmu. Konuuecmeennvie pacuemot.
Tema 3.4. Pemenne 3amau. | Coaep:kaHue yueOHOro MaTepHaJia 2
Koopaunatel 1 BeKTOpPHI JlexapToBbl KOOpAMHATHI B MIPOCTpaHcTBE. BekTopsl B nmpocTpaHcTBe. ClOXKEHHE U
BbIUMTAHUE BEKTOPOB. YMHOKEHUE BEKTOpa Ha uucio. KomIulaHapHble BEKTOpHI.
CkansspHOE  NPOM3BEACHHE  BEKTOpOB. PasnokeHne  BeKTopa IO  TPEM
HEKOMIUJIaHApHbIM BeKTopam. lIpocreitmme 3amaum B koopauHatax. KoopauHatsl 1
BEKTOPA, PACCTOSHUE MEXIY TOUKAMHU, KOOPAMHATHI CEPEANHBI OTPE3Ka, CKAIIPHOE
MIPOM3BE/ICHUE BEKTOPOB B KOOpJAMHATAaX, YroJl MEXIY BEKTOpaMH, YTOJl MEXIY
IPSIMOM U TNIOCKOCTBIO, YTOJI MEXKAY IJIOCKOCTSIMH.
KouTponbsHast paborta 1
Pa3nea 4. OcHOBEI 44 OK-01, OK-02,
TPUTOHOMETPHH. OK-03, OK-04,
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Tpuronomerpuyeckue (PyHKIHUH.

Tema 4.1. Tpuronomerpudeckue
(pyHKUM TPOU3BOJIBHOIO Yria,
yuciaa. PaguanHass m rpagycHas

Conep:kaHue y4eOHOT0 MaTepuaJia

Paguannas mepa yria. IloBopoT Touku BOKpyr Hawasia koopauHaT. OmnpezneneHue
CHUHYyCa, KOCHHYCa, TaHI€HCA W KOTaHTeHca. 3HAKU CHUHYyCa, KOCHHYCa, TaHI'€HCa U

Mepa yrJa. KOTaHI'€HCa 10 YETBEPTAM. 3aBUCUMOCTh MEX/y CUHYCOM, KOCUHYCOM, TAHI'€HCOM U
KOTAHI'€HCOM OJIHOT'O U TOT'O K€ YIJIa.

Tema 4.2. OcHosnble | Copep:xanne y4eOHOro MaTepuaJia

TPUTOHOMETPHYECKHUE Tpuronomerpuueckue Toxkaectsa. CHHYC, KOCUHYC, TAHI'€HC U KOTAHI'€HC YIJIOB O U

TOXKIeCTBA. Dopmy.sl | - o. Dopmyiibl npUBEACHUS.

NpHUBe/IeHNS.

Tema 4.3. Cunyc, KOCHHYC,
TAHT'€HC CYyMMBbI U Pa3HOCTH JBYX
yrioB. CHHyc M KOCHHYC

Coaep:xanue yueOHOIro MaTepHaJia

Cymma u pasHocTh cuHycoB. CyMMa M pa3HOCTh KOCHMHYCOB. CHHYC M KOCHUHYC
nBoitHoro  yria. ®opmynbl  MoNOBUHHOTO yria. IlpeoOGpa3oBaHus CyMMBbI

ABOIHOIO yraa. ®opMmyJabl | TPUTOHOMETPUUYECKUX (YHKUMH B MPOU3BEICHHE M IPOU3BEACHUS B CyMMY.

MO0JIOBUHHOI'O yIJIa. BrelpakeHne TpPHUTOHOMETPHUYECKMX (YHKIMH dYepe3 TaHTeHC IOJIOBUHHOTO
aprymenTa. IIpeoGpa3oBanus IpoCTEHIINX TPUTOHOMETPUUYECKUX BBIPAKEHUH.

Tema 4.4. DYyHKIUH, ux | Coaepkanue y4eOHOro MmaTepuajia

ceoiictBa. CmocoObl  3amanms | OGnacTs ompenesneHus ¥ MHOXKECTBO 3HaueHWH QyHKuui. YETHOCTH, HEYETHOCTD,

byHxumi nepuoIM4HocTh pyHKuui. CrnocoOsl 3a1aHus GyHKIUH.

Tema 4.5. Tpuronomerpuyeckue
(pyHknun, HX CBOMCTBA U
rpagpuxku

Conep:xanue yueOHOT0 MaTepHaJia

OO6nacTp onpefeneHUss U MHOXKECTBO 3HAUEHHH TPUTOHOMETPUUECKUX (DYHKIHUI.
YETHOCTh, HEUETHOCTD, MEPUOJUYHOCTh TPUTOHOMETpUUeCKuX (yHKIui. CBOMCTBA
U rpaduxu QyHKIMHA y = cos X, y =sin X, y =tg X, y = ctg X.

Tema  4.6. IlpeoGpa3oBanue
rpaguKoB TPUTOHOMETPHYECKHX
byHxkumi

Conep:xanue yueOHOT0 MaTepHaJia

Ilpakmuueckoe 3anamue N 5. Cowcamue u pacmsasxcenue 2paguxos
mpuzonomempuyeckux ynxkyuii. Ilpeobpasosanue epapukos mpuecoHomempuyecKux

dyHKYul.

Tema 4.7. Onucanue
NPOM3BOJACTBEHHBIX IPOLECCOB C
NOMOIILI0 rpauKOB PyHKIMI

IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE CO/AEPKAHMeE (COolepKaHMe NMPUKJIATHOIO
MOYJIsT)

Ilpakmuueckoe 3anamue Ne 6. Pewenue npaxmuxo-opueHmMupoBanHvlx 3a0ad no
meme:  Hcnonvzosanue  ceolicmé — mpucoHOMempuueckux — QyHKyuu 8
npogecCuoHanbHbIX 3a0a4ax.

Tema 4.8. OoOpaTHbIe

Coaep:xkaHue yueOHOTro MaTepuaJia

OK-05, OK-06,
OK-07
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Tpuronomerpunyeckue pynkuuu | OOpatHbie TpuroHoMeTpudeckue GyHkuuu. Mx cBoiicTBa u rpadukm. 4
Tema 4.9. Tpuronomerpudeckue | Cogep:xkanue yaeOHOro Mmarepuaja 8
YPABHEHHUS U HEPABEHCTBA VYpaBHeHHE cOs X = a. YpaBHEHHUE sin X = a. YpaBHEHHUE tg X = a, ctg X = a. Pemenue
TPUTOHOMETPHUYECKHIX ypaBHEHUH OCHOBHBIX THUTIOB: mpocTeiime
TPUTOHOMETPUYECKUE YpaBHEHHs, CBOJASAIIMECS K KBaJpaTHBIM, pellaeMble 8
pa3joXKEHUEeM Ha MHOXXHUTEIH, OJHOpOAHBIC. lIpocTeifine TPUTOHOMETPUUYECKUE
HEPABEHCTBA.
Tema 4.10. Cucremsl | Cogep:kanue yueOHOro MaTepuajia 2
TPUTOHOMETPUYECKUX CucreMbl IPOCTEHIINX TPUTOHOMETPUUYECKUX YPaBHEHUN 2
ypaBHEeHHUii
Tema 4.11. Pemenmne 3ama4. | Cogep:kaHue yueOHOro MaTepHaJia 2
OcHoBBI Tpuronomerpuu. | [IpeoOpasoBanue TPUTOHOMETPUUYECKUX BBIPAKCHU. Pewenne
Tpuronomerpnyeckne GyHKIUM | TPUTOHOMETPUYECKUX YpPaBHEHHI U HEPABEHCTB B TOM YHUCIE C UCIOJIB30BaHUEM 1
CBOWCTB (DyHKIIUH.
KoHTtposibHas pabota 1
Pa3znen 5. KommiekcHble yncaa 8 OK-01, OK-02,
Tema 5.1. KoMmmjekcHbIe YHCJIA Coaep:xanue yueOHOro MaTepuaJia 4 OK-03, OK-04,
[TorsiTie KoMIUTEKCHOTO uwncia. ConpspKeHHBIE KOMIUICKCHBIE YHUCIA, MOAYIh U OK:-05, OK-06,
apryMeHT KOMIUIeKCHOro uucina. @dopma 3amucu  KOMIUIEKCHOTO — YHCINa 4 OK-07
(reomeTpuueckasi, TpUTOHOMETpUYECKas, airedpanyeckas). ApupmeTnueckue
JENCTBHS C KOMITJIEKCHBIMU YHCIIAMHU.
Tema 5.2. [Ipumenenue Conep:xanue yueOHOT0 MaTepHaJia 4
KOMILJIEKCHBIX YHCeJI Ilpakmuueckoe 3anamue Ne (. Bvinonnenue pacuemos ¢ nomMoujblo KOMNIEKCHbIX 4
yucen. [lpumepwl ucnonb308anHUsi KOMNIEKCHBIX YUCE]L.
Paznen 6. [MpousBoanas 40
(pyHKIMH, ee NPUMEHECHHE OK-01, OK-02,
Tema 6.1. Ilonsitue npousBoaHoii. | Coaep:kanue yueOHOro MmarepuaJia 4 OK-03, OK-04,
®opmyJibl " npasuia | OnpeneneHre YUCIOBOW IMOCIEA0BATEIFHOCTH M CIOCOOBI ee 3amaHusa. CBOMCTBa OK-05, OK-06,
auddepenuupoBanus. YUCIIOBBIX TOcCienoBaTenbHoCTed. OnpeneneHue mnpeaena MocieI0BaTEIbHOCTH. OK-07
Boruncnenne — mpemenoB  mocnenoBatenbHocTei.  Ilpemen  dyHkumm @ Ha 4

6eckoneunoctu. Ilpenen ¢pyuxnuu B Touke. [Ipupamenue aprymenta. [lpupamenue
¢bynkumu. 3amaud, OPUBOASAIIME K MOHATHIO Tpou3BogHOM. OmnpeneneHue
IIPOU3BOJHON. AJITOPUTM OTBICKAHUS TPOU3BOTHOM.
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Tema 6.2. IIpon3BoaHbIE CyMMBI,
Pa3HOCTH NPON3Be/IeHN S,
YaCTHOI'O

Coaep:xanue yueOHOro MaTepuaJia

Dopmynsl quddepennmpoanus. [Ipasuna quddepennupoBanus.

Ilpakmuueckoe 3anamue Ne 8. Haxoscoenue npou3eo0HOil NO NPAGUIAM
oughpepenyuposanus.

Tema 6.3. Ilpou3BoaHbIe
TPUTOHOMETPHUYECKUX (PYHKIMIA.
IIpousBoaHas C10KHOM PYHKIHU

Coaep:xanue yueOHOro MaTepHaJia

Onpenenenue cinoxHOW (QyHKIUH. [Ipow3BOIHAS TPUTOHOMETPUYECKUX (YHKIIUH.
[TpousBoHAs CIIOKHON QYHKITHH.

A oo N |[MO

Ilpakmuueckoe 3anamue Ne 9. HaxooicOeHue npou3e00HOU CILONCHOU (DYHKYUU,

NPOU3BOOHOU MPULOHOMEMPULECKUX DYHKYUIL. 2
Tema 6.4. [Mousitue o | Conep:xaHue y4eOHOro MaTepuaJja 2
HeNpepbIBHOCTH ¢ynkuuu. | [Tonstue HenpepbiBHOHN (yHKkunun. CBOMCTBA HENpephIBHOM (yHKIMU. CBSI3b MEXTY
MeToa MHTEPBAJIOB. HETPEPHIBHOCTHIO B JUPPEPEeHIIMPYEMOCTHIO (YHKIIMU B TOUKE. AJTOPUTM PEIICHHS 2
HEPABEHCTB METOJIOM MHTEPBAJIOB.
Tema 6.5. TI'eomerpuueckuii u | Cogep:kaHue yueOHOro MaTepHuaJia 4
puznyeckui cMmbIC] | ['eomeTpudecknii  CMBICT TPOU3BOMHOW (QYHKIMU — yrIoBoM Kod(dduumeHt
NPOU3BOIHOH KacaTelnbHONH K rpaduky (GyHKIMM B TOYKe. YpaBHEHHE KacaTelbHOW K rpaduxy 4
(GyHKIMU. ANTOPUTM COCTaBICHHS YPAaBHEHHUS KacaTelbHOW K rpaduky (yHKIUU
y=f(x).
Tema 6.6. ®usnueckuii cmbicia | Coaep:kaHue yueOHOT0 MaTepHaJia 2
NPOU3BOAHOM B | IIpakmuueckoe 3anamue Ne 10. Qusuyeckuii (Mexanuueckuti) CMulcli NPOU3B0OHO 5
npogeccHOHATBbHBIX 3a/1a4ax — MCHOBEHHASI CKOPOCMb 8 MOMeHm 8pemenu t. v =S’ (1)
Tema 6.7. MOHOTOHHOCTD Copepxanue yueOHOIro MaTepuaJa 4
¢pynxnun. Toukun 3kcTpemyma Bospactanne u yObiBaHuEe (QYHKIMH, COOTBETCTBUE BO3pacTaHUs U YOBIBaHMS
¢GyHKUMM 3HaKy nOpou3BOAHOW. IloHATHE NPOM3BOJHONW BBICHIETO MOPSJIKA,
COOTBETCTBUE 3HAKA BTOPOM MPOU3BOJHOMN BBIMYKJIOCTH (BOTHYTOCTH) (PYHKIIMH Ha 4
oTpe3Kke. 3aJauM Ha MAaKCUMyM UM MHHUMYM. IIOHsATHE acUMNTOTHI, cOcoOBl HX
onpezeneHus. AJITOpUTM HCCIeAOBaHUA (QYHKIMM U TOCTPOEHUsS ee rpaduka c
MOMOIIBIO TPOU3BOTHOM. [IpoOHO-TMHEHAS QYHKIUS.
Tema 6.8. HccaenoBanue | ConepxxaHue yueOHOro Marepuaja 4
yHkumi U nocrpoenne | Mccnenoanue pyHKIIMN HA MOHOTOHHOCTb U IIOCTPOEHUE IpahUKOB. 4
rpagpuxkos
Tema 6.9. HaubGoabmee u | Copepkanue y4eOHOro Mmarepuajia 2
HauMeHblee 3HaYeHus: ynkuuu | Haxoxnenue HauOonblIero M HaMMEHBIIEro 3HA4eHWH (QYHKUIMH, NOCTpOEHHE 2

30




I‘pa(bI/IKOB MHOT'OYJICHOB C UCIIOJIB30BAHUCM alIiapata MaTCMAaTHYCCKOIr0 aHajin3a.

Tema 6.10. Haxo:xnenue | IIpodeccuonaibHO-OpHUEHTHPOBAHHOE CoJepkaHue (ColepKaHue MPUKJIATHOIO 4
ONTHMAJIBHOIO0  pe3yJabTara ¢ | MOAYJIsI)
NOMOIIbIO NPOM3BOAHOMI B | Ilpakmuueckoe 3anamue Ne 11. Pewenue npakmuxko-opueHmuposanHvix 3a0ay no
NPaKTHYECKHUX 32/1a4aX meme. Haumenvuwee u naubonvuiee 3nauenue QyHKyuu. 4
Tema 6.11. Pemenne 3ana4. | Cogep:xkaHue yd4eOHOro MaTepuasa 2
IIpousBonnass  ¢ynkumu, ee | opmynsl u npaBuna auddepeHnupoBanus. VccnenoBanue GyHKIUNA C TOMOILIBIO 1
NpUMEHeHue npousBoHoM. Hanbosbiiee 1 HanMeHblee 3HaueHus QYHKIUU.
KonTponbnas padota 1
Pasnen 7. MHOrorpaHHUKH H OK-01, OK-02,
TeJia BpallleHusl 44 OK-03, OK-04,
OK-05, OK-06,
Tema 7.1. Bepmmnbl, peOpa, | Cogep:kaHue yueOHOro MaTepHaJia 2 OK-07
rPaHU MHOTOTPAHHUKA [Tonsitue mHororpanHuka. Ero smemeHThl: BepuiuHbI, pebpa, rpaHu. J(uaroHais. 2
Ceuenue. Bolnykiible 1 HEBBITYKJIbIE MHOTOTPAHHUKH.
Tema 7.2. IMpusma, ee | Conepxkanme y4eOHOro MmaTepuajia 2
cocTaBJjdonue, ceyenue. | [lonstue nmpusmel. Ee ocHoBaHust u GokoBble rpanu. Bricota nmpusmel. [Ipsimas u 5
IIpsimasi m npaBMIIbHAsA NPU3MBI | HaksIoHHas npusma. [IpaBunbHas npusma. Ee ceuenue.
Tema 7.3. llapanaenenunen, ky6. | Cogep:xkanue yueOHOro MaTepHaJia 2
Ceuenne Ky0a, napajenenunena | [lapauienenunesn, CBOHCTBa HpPSIMOYTOJBHOTO Mapajuienenumnena, kyo. CeueHue 2
Ky0Oa, mapajuiesienuneaa
Tema 7.4. Ilupamupa, ee | Copepkanue y4eOHOro Marepuajia 2
cocTaBJjsoUne, ceyenue. | [Iupamuna u ee anementsl. Ceuenue nupamusl. [IpaBuiibHas nupamuaa. Y ceueHHas
IIpaBuiabHas NUpaMMuJAa. | THpaMua. 2
YceueHHass nMpamMuaa
Tema 7.5. bokoBas m mnoJuHas | Coaep:kanue y4eOHOro MarepuaJia 2
NOBEPXHOCTh npusMmbl, | [Inomans 60KOBON M MOJTHONW MOBEPXHOCTH MPHU3MBI, ITUPAMUIBI 2
NUPaAMHUIbI
Tema 7.6. Cummerpusi B KyOe, | Conep:kanne y4eO0HOro Mmarepuajia 2
napaJuiejenuinene, npusMme, | CHMMeTpUsT OTHOCHTEIIbHO TOYKH, MpsMOH, Tuiockoctd. Cummerpus B KyOe, 5
nupamujae napajuleJenunesie, Npu3Me, Nupamue.
Tema 7.7. llpumepnl cummerpuii | [IpodeccnoHaIbHO-OPUEHTHPOBAHHOE COAEpPKaHMe (COAepKaAHMEe NMPHUKJIIATHOTO 4

B npodeccuu

MOYJIs1)
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Ilpakmuueckoe 3anamue Ne 12. Pewenue npaxmuko-opueHmupo8aHuvix 3a0ay no

meme. Cummempusi 8 npupooe, apxumexmype, mexHuxe, 8 Oblmy. 4
Tema 7.8. IIpaBuiabubie | Conep:kanue yueOHOro MaTepuajia 2
MHOTOTPAHHUKH, UX CBOHCTBA Ilpakmuueckoe 3anamue Ne 13. [lousmue npasunvroco mrococparnnuka. Ceoticmea
NPAGUILHBIX MHO202PAHHUKOS. 2
Tema 7.9. Huiaunap, ero | Cogep:xanue y4eOHOro Mmarepuasa 2
COCTaBJISIIONIIHUE, Ceuenue | [wmHap u ero anemenTsl. CeueHue MIMHAPA (MapauIeTbHOE OCHOBAHUIO H OCH). 9
HMJIHHAPA Pa3BepTka nuamHapa.
Tema 7.10. Konyc, ero I[IpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/lep:KaHue (CoAep:KaHue NMPHUKJIATHOIO 4
cocrapisiiomme. CeyeHue KOHyca | MOAYJIsl)
Konyc u ero snementsl. Ceuenue koHyca (MapajjieibHOe OCHOBAaHHUIO U MPOXOsIIee 9
yepe3 BepIIMHY), KOHWYEeCKue ceueHus. PazBepTka KoHyca.
Ilpakmuueckoe 3anamue Ne 14. Pewenue npaxmuxo-opueHmuposaHubix 3a0ay no 9
meme. Kouyc, eco cocmasnsarowue. Ceuenue KoHyca.
Tema 7.11. Yceuennsniii kKoHyc. | Coaep:kaHue yueOHOro MaTepHaJia 2
CeueHue yce4eHHOT0 KOHYCa Yceuennslit konyc. Ero oo6pasyromias u Beicota. CeueHrne yCeueHHOro KOHyca 2
Tema 7.12. Ilap u c¢epa, ux | Coaep:kaHue yueOHOro MaTepHaJia 2
ceyeHust [lTap u cdepa. B3zaumuoe pacnonoxenue chepbl u 1iockoctu. CedeHue mapa, 9
cdepsl.
Tema 7.13. IlousaTue 06 odbeme | Coaep:kaHue yueOHOTr0 MaTepHuaJia 4
Teqa.  OrHomenne  o00bemoB | [lonstre 00 oOveme Tema. OObeM Kyba W NPSMOYTOJIBHOTO TapauleleTHIIeaa.
NMOI00HBIX TeJl O6vem mnpusMbl u  wwiMHApa. OTHomeHHE O00BEMOB  MOJOOHBIX  Tell. 4
["'eomeTpuyecKuii CMBICH ONIpeAeuTeNs 3-T0 MopsIKa.
Tema 7.14. O0bembl 1 muomanu | Coaepkanne y4eO0HOro Mmarepuajia 2
MOBEPXHOCTEH TeJl O6bembl nupamubl U KoHyca. O0bem mapa. [Tnonianau noBepxHocTel Ten 2
Tema 7.15. KomoOunnanuu | Copep:xanne y4eO0HOro Mmarepuajia 4
MHOTOTPAHHHKOB " Tea | Ilpakmuueckoe 3anamue Ne 15. Komounayuu ceomempuueckux mei. 4
BpallleHUs
Tema 7.16. T'eomerpuueckue | Coaep:kaHue yueOHOTro MaTepuaJia 4
KOMOMHAIIUM HA MPAKTHKE Ilpakmuueckoe 3anamue Ne 16. Vcnonvzosanue kombunayuil MHO20SPAHHUKOS U 4
mejl 8pawjeHusi 8 NPAKMUKO-OPUEHMUPOBAHHBIX 3A0AYAX.
Tema 7.17. Pemenne 3amau. | Coaep:kaHue yueOHOT0 MaTepHuaJia 2
MHororpaHHuKH " Tes1a | O0bEMBI U TUIOMIATU TOBEPXHOCTH MHOTOTPAHHUKOB M TEJ BPAIICHUS 1
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BpallleHUs KonrtponbHas padora 1
Paznen 8. IlepBooGpa3nasn 14 OK-01, OK-02,
(pyHknumn, ee npuMeHeHune OK-03, OK-04,
Tema  8.1.  IlepBoodpasnas | Cogepskanue y4eGHOro MaTepHaa 2 OK:-05, OK-06,
¢ynkuuu. IIpaBuia HaxoxaeHus | 3aadya O BOCCTAHOBICHUHM 3aKOHA JIBIDKEHHUS 1O M3BECTHOW ckopocTu. [loHsThe OK-07
nepBoodpa3sHbIX uHTerpupoBanusi. O3HAKOMJICHHE C IOHATHEM MHTErpaja U MepBOOOpazHON Juis
¢ynkuu y=f(x). Pemenue 3amad Ha CBsS3b MEpBOOOpa3HOl M €€ MPOU3BOIHOM, 2
BBIYHCIICHHE IepBOOOpasHOM Juisi naHHOW ¢yHKuuu. Tabmmma dopmyn s
HaXOXKJCHUS epBOOOpasHbIX. M3yueHue npaBuiia BEIYUCICHHUS IEPBOOOPA3HOIA.
Tema 8.2. Iimomanes | Conepxxanne yueOHOro MaTepualjia 2
KPUBOJIMHEITHOM TpanmeuuM. | 3aa4d, TPUBOISIIIME K TOHSATHIO OMPEAENICHHOTO HWHTErpaja — O BBIYUCICHUHU
®opmya Heorona — JleitOnuua | ruiomaayn  KpUBOJWHEHHOM — Tpamenuu, O IepeMenieHud Todku. [loHsaTue 5
ornpenenéHHoro uHTerpana. ['eomerpuueckuii ¥ (GU3NYECKHA CMBICT OTPEICICHHOTO
unterpana. ®opmyna Herotona— Jleitbuuna
Tema 8.3. Heompenesennsnlii u | Coaep:kanue yueOHOTro MaTepHaJia 2
onpeaeJieHHbII HHTEerPaJibl [TonsiTvie HeompeeIeHHOr0 UHTErpaja 2
Tema 8.4. [Mousitue 00 | Conep:kanue yueOHOro MaTepuaJia 2
ONpe/leJICHHOM MHTerpajie Kak | [‘eomeTpuueckuii CMbICT ONpeAeIEHHOr0 HHTerpaia
101U KPHUBOJIMHEHOH 2
Tpaneunu
Tema 8.5. Onpenesennbiii | [IpodgeccnoHaIbHO-OPHEHTHPOBAHHOE CO/lepP:KaHue (CoAep:KaHue NMPHUKJIATHOIO 4
HHTErpaJj B 'KU3HHU MOIYJIs1)
Ilpakmuueckoe 3anamue Ne 17. Pewienue npakmuxo-opueHmupo8anuvix 3a0ad no 2
meme. Pewenue 3a0au na npumeHnenue unmezpana Oas GbIYUCTEHUS QUIUYECKUX
8eUYUH U nAoWaAdell.
Ilpakmuueckoe 3anamue Ne 18. Pewenue 3a0ay na npumenenue unmeepana OJis 2
BbIYUCTEHUS NIOWAOEII.
Tema 8.6. Pemenne 3amau. | Coaep:kaHue yueOHOTr0 MaTepHuaJia 2
IlepBooOpa3nas ¢ynkuuu, ee | [leppooOpasnas dhyakiun. [IpaBuna HaxoxaeHus nepBoodpasHeix. Ee mpumeHenue. 1
NpUMeHeHue KonTponbnas pabota 1
Paznen 9. Crenmenm M KOpHM. OK-01, OK-02,
Crenennasi pyHKuus 18 OK-03, OK-04,
OK-05, OK-06,
Tema 9.1. Crenennas gyHKuus, Copepxanue yueOHOIro MaTepuaJa 4
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ee CBOiCTBA [ToHsTHE KOPHS N-0 CTENEHU U3 IEUCTBUTEIBHOrO ynciaa. OyHKuuu y = W ux 4 OK-07
cBoricTBa U rpadguku. CBOMCTBA KOPHS N-OM CTENEHU
Tema 9.2. IIpeodpasoBanne | Conep:kanue yueOHOro MaTepuajia 4
BbIpaKeHMH ¢ KOpHAMH n-oi | [IpeoOpa3oBaHre HppalMOHATBHBIX BRIPAXKEHUN 4
CTeNeHu
Tema 9.3. CsoiictBa crenenu ¢ | Cogep:xkaHue y4eOHOro Mmarepuasa 2
PauMOHAJIBHBIM u | [lonarue crenenu ¢ M0OBIM pallMOHAIBHBIM TOKa3aTeneM. CTeneHHble PyHKIUHU, UX
AeHCTBUTEJbHBIM NOKA3aTEJsAMU | CBOICTBA U rpaduKu 2
Tema 9.4. Pemenue | Conep:xanue yueOHOro MaTepuaJia 5
HPPALMOHAJIBHBIX YpPaBHeHHMil M | PaBHOCHIBHOCTD HPPALIMOHAJIBHBIX YPAaBHEHUN U HEPaBEHCTB. MeTO/Ibl UX pEIICHUS. 5
HEPaBEHCTB Pelenre nppanrioHaabHbIX YPABHEHUN U HEPABEHCTB
Tema 9.5. Crenenu u KOpHHU. Coaep:xaHue yueOHOro MaTepHaJia 3
Crenennas pyHkuus Ilpakmuueckoe 3anamue Ne 19. Hcnonvzosanue ceolicme cmenenHou yHKyuu npu 2
peuieHuy ypasHeHuu U HepaseHcms.
KoHTtposibHas pabota 1
Paznen 10. Ioka3zarenbHas 18 OK-01, OK-02,
GyHKIHUA OK-03, OK-04,
Tema  10.1. IloxasareabHas | Copep:kanue y4eOHOro MmarepuaJia 4 OK-05, OK-06,
(pynkuus, ee cBolicTBa CreneHb ¢ TNPOM3BOJIBHBIM  J€HCTBUTENBHBIM  MOKazaTeneM. OrmnpeneneHue OK-07
noka3aTeiabHON (yHKLIHH, ee CBOHCTBa M rpaduK. 3HAKOMCTBO C IMPHUMEHEHHEM 4
NoKa3aTelbHOM (QyHKUMU. PerieHue moka3aTeNbHbIX ypaBHEHUH (PYHKIIMOHAJIBHO-
rpau4ecKUM METOJI0OM
Tema 10.2. Pemenue | Conep:xkanue yueOHOIro MaTepHaJia 8
NMOKA3aTeJIbHBIX ypaBHeHHMH M | PemieHne nokasarenbHbIX YPABHEHUM METOAOM YpPaBHHUBAHMS I1OKA3aTee, METOA0OM
HEPaBeHCTB BBEJICHUS HOBOM MepeMeHHOW, (pyHKIHMOHAJIBbHO-TpapUUYeCKUM MeTOoAoM. PemieHue 6
NIOKAa3aTeNIbHbIX HEPABEHCTB
Ilpakmuueckoe 3anamue Ne 20. PeweHnue noxazamenvbHvlX YPAGHEeHUU U 2
NOKA3amelbHblX HEPABEHCME.
Tema 10.3. Cucrembl | ConepxaHue y4eOHOro MaTepuaja 4
MOKA3aTeJbHbIX YPABHEHH I Penienune cuctem noka3aTeabHbIX YPAaBHEHUMN 4
Tema 10.4. Pemenne 3aga4. | CopeprkaHue y4eOHOro Marepuajia 2
IHoka3aTenbHast yHKUUA Pemenne mnoka3zaTenpHBIX YpaBHEHMH METOJOM YpPaBHUBAaHWs IIOKa3aTeled | 1

METOJIOM BBEICHMS HOBOM HepeMeHHOﬁ. Pemienne nokazarenbHBIX HCPABCHCTB
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KonTponpHas pabora 1
Pasznen 11. Jlorapu¢gmni. 28
Jlorapudgmuueckas QyHKIHSA OK-01, OK-02,
Tema 11.1. Jlorapudm Coaep:xkaHue y4eOHOT0 MaTepHuaJia 4 OK-03, OK-04,
yHcIaa. JecaTHYHBIH u | Jlorapudm yncna. JlecATUYHBIN U HATYpAIbHBINA JOTapH(MBbI, YHCIIO € OK-05, OK-06,
HATYpPaJIbHbIH Jorapu(pmaoi, 4 OK-07
4HCI0 e
Tema 11.2. CgoiicTBa | Cogep:xanne yueOHOro MmaTepuaJjia 5
Jorapu¢mos. Omnepanus | CoiicTBa norapudmoB. Onepanus J0rapuMUpPOBaHUSI. 5
JOrapu(pMupoBaHUS
Tema 11.3. Jlorapupmuyeckasi Coaep:xaHnue yueOHOro MaTepHaJia 3
(pynknus, ee cBolicTBa Jlorapudmuueckas GyHKIUS U ee CBONCTBA 3
Tema 11.4. Pemenune | Conep:xanue yueOHOro MaTepHaJia 8
Jorapupmuyeckux ypapHeHui M | [lonstue norapudmuueckoro ypaBHeHus. Omepanusi NOTEHUUPOBAaHUA. TpH
HEPaBeHCTB OCHOBHBIX METOJa pEIICHUs JIOTapu(PMHUYECKHX YypaBHEHUH: (YHKIMOHAIBHO- 8
rpaduyeckuid, MeTOJ NOTEHLUUPOBAHUSA, METOJA BBEICHUS HOBOM MEPEMEHHOM.
Jlorapudmuueckrue HepaBeHCTBA.
Tema 11.5. Cucremsl Copepxanue yueOHOIro MaTepuasa 2
JorapupmuuecKux ypaBHeHU ANTOpUTM pelIeHHs CHUCTEMBbl YypaBHEHHH. PaBHOCHMIBHOCTH JorapuMuyUecKux 2
YpaBHEHMI U HEPABEHCTB
Tema 11.6. Jlorapudmsi B IIpodeccnonaIbHO-OPHEHTHPOBAHHOE CO/lepP:KaHUe (CoAep:KaHHue NMPHUKJIATHOIO 4
NpHupoJe U TEXHUKE MOYJIsT)
Ilpakmuueckoe 3anamue Ne 21. Peuienue npakxmuko-opuenmuposantsix 3a0ay no
meme: Ilpumenenue norapudma. Jlorapupmuueckas cnupans B mnpuponae. Ee 4
MaTeMaTUYECKUE CBOKCTBA.
Tema 11.7. Pemenmne 3aga4. | Copep:kaHue y4eOHOro Marepuajia 2
Jlorapudmsl. Jlorapudmuyeckas | Jlorapudmuueckas pyHkius. Pemenue npocredmmx jorapuMuueckux ypaBHEHUI 1
dyHkuHA KonTponbnas pabota
Paznen 12. MHo:kecTBAa. 10 OK-01, OK-02,
DJieMeHThI Teopuu rpagoB OK-03, OK-04,
Tema 12.1. MHokecTBa Conep:xkaHue yueOHOro MaTepUaa 2 OK-05, OK-06,
Ilonsitue MuoxecTBa. [lonmMHoxkecTBO. Onepanyii ¢ MHOKECTBAMH 2 OK-07
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Tema 12.2. Onepanun c

IIpodeccnonaibHO-OpMEeHTHPOBAHHOE CO/lepPKaHMe (CoepKaHue MPUKJIATHOTO

MHO’KEeCTBAMU. MO/1YJIfA) 2
Ilpakmuueckoe 3auamue Ne 22. Peuwerue npakmuko-opueHmuposanHvlx 3a0ay no 5
meme:. Onepayuu ¢ muodxcecmeamu. Peuienue npukiaoHvlx 3a0ay.
Tema 12.3. I'padnbr. Copnepxxanue y4eOHOro MaTepuaJa 4
ITonsitue rpada. Csa3ubIi rpad, AepeBo, UK rpad Ha MITOCKOCTH. 2
Ilpakmuueckoe 3auamue Ne 23. Peuwenue npakmuko-opueHmuposanHvlx 3a0ay no 2
meme:. [lonamue epagha. Cesnznulil epagh, depeso, yuka epag Ha niockocmu.
Tema 12.4. Pemenne 3agau. | CopeprkaHue y4eOHOro MarepuaJia 2
MnuosxecrBa, I'pappr m  ux | Onepanuu ¢ MHOXecTBaMHu. OnucaHue peajabHbIX CUTyaluil ¢ TOMOIIbIO MHOXKECTB. 1
NpUMeHeHHue. [Tpumenenue rpadoB K pelICHUIO 3a]ad.
KonTponbHas pabora 1
Paznen 13. 9JIeMeHTBI OK-01, OK-02,
KOMOUHATOPUKH, CTATUCTHUKH H 25 OK-03, OK-04,
TEOPUH BEPOSITHOCTEI. OK-05, OK-06,
Tema 13.1. OcHoBHble nousaTus | Coaep:kanue y4eOHOro MarepuaJia 3 OK-07
KOMOMHATOPHKH [lepecTaHOBKH, pa3MellIeHUs, COYCTAHHUS. 3
Tema 13.2. CoobiTHe, | Coep:kanne y4eOHOr0 MaTepuajia 4
BEPOSITHOCTH co0bITHA. | COBMECTHbBIE 1 HECOBMECTHBIE COOBITHSL. TeopemMbl 0 BEPOSTHOCTH CYMMBbI COOBITHH.
Caokenue U YMHOKEHHe | YCIIOBHAsE BEpPOSTHOCTh. 3aBUCHMBIE M HE3aBUCHUMBbIE COOBITHS. Teopembl o 4
BEPOSITHOCTEH BEPOSITHOCTH ITPOU3BEACHHUS COOBITHIA.
Tema 13.3. BepositTHOCTS B IIpodeccnoHanbHO-OPHEHTHPOBAHHOE COAEPKAHUEe (Coaep:KaHMe NMPHUKJIIATHOIO 4
npogeccuoHaAIBLHBIX 3a/1a4ax MOJLYJIst)
Ilpakmuueckoe 3anamue Ne 24. Pewenue npakmuxo-opueHmupo8aHuvlx 3a0ai no 4
meme.: Omuocumenvuas dacmoma coObIMUS, CBOUCMBO ee  YCMOUYUBOCHIU.
Cmamucmuyeckoe onpedenenue sepossimuocmu. OyeHka 8eposimHocmu coOblmusl.
Tema 13.4. Juckpernas | Coaep:xkaHue yueOHOT0 MaTepuaJia 4
cay4daiiHasi BeJMYMHA, 3aKO0H ee | Buapl cinydaiiHpix BennuuH. OnpeneneHue AUCKPETHOM ClIydailHOH BEJIWYHUHBI.
pacnpeneleHus 3aKOH pacIpeAesieHHs] JUCKPETHOM CIydalHOW BeNWYMHBL. Ee 4ncioBbie 4
XapaKTEpUCTUKU
Tema 13.5. 3anaum | Conepskanue y4eOHOro MaTepuajia 4
MATeMAaTHYeCKOil CTATUCTUKH Bapuanuonnsiii  psa.  Ilomuron uactor u  rucrorpamMma.  CTaTHCTHYECKHE 4
XapaKTEPUCTHUKU psijia HAOJII0JaeMbIX TAHHBIX
Tema 13.6. Cocrapiienue Tadaun | [lpodeccnoHaibHO-OPHEHTHPOBAHHOE CO/iepKaHue (CoJepKaHue NMPHUKJIATHOTO 4
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U JUuarpaMm Ha NMpaKkTHUuKe

MOYJis1)

Ilpakmuueckoe 3anamue Ne 25. Pewenue npaxmuxo-opueHmuposaHubix 3a0ay no

meme: Ilepsuunaa obpabomrka cmamucmuyeckux oaunvix. Ipaguueckoe ux 4
npeocmasnenue. Haxoocoenue cpeonux xapakmepucmuk, Habar00aemvix OAHHbIX.
Tema 13.7. Pemenne 3agau. | Copep:kaHue y4eOHOro Marepuajia 2
DJieMeHThl KOMOMHATOPHUKH, OnemenThl KoMOMHaTOpuku. CoOBITHE, BEPOSTHOCTH COOBITHS. ClOXEHHE WU 1
CTATHUCTHKHU " TEOPHH | YMHOXCHHE BEPOSITHOCTEN
BepOSITHOCTEH KonrponbHas padora 1
Pasznen 14. YpaBHeHus Hu 29 OK-01, OK-02,
HepaBeHCTBAa OK-03, OK-04,
Tema 14.1. PaBHocuiabHocTh | Coep:kanue y4eOHOro MaTepuaJia 4 OK-05, OK-06,
YPaBHEHU " HepaBeHCTB. | PaBHocUbHOCT, ypaBHeHUH U HepaBeHCTB. Omnpenenenus. OCHOBHBIE TEOPEMBI OK-07
OO01ue MeToIbI pelIeHust PaBHOCWIIBHBIX TIepeX0/1aX B YpaBHEHUSAX U HepaBeHCTBax. OOIIe METOIBI peIIeHuUs
YpaBHEHMIA: TIEpeX0J OT paBeHCTBA (YHKIMA K paBEHCTBY apryMEHTOB JIJIs 4
MOHOTOHHBIX (PYHKIUH, METO/ Pa3NIOKEHHUST HA MHOXKHTEIH, METOJI BBEJICHHSI HOBOM
NEPEMEHHOM, (QYHKIIMOHAIbHO-TPaUIECKUN METOT
Tema 14.2. I'padpuuecknii meron | Coaep:kanue yueOHOTro MaTepHaJia 4
peuieHust ypaBHeHuH, | O01Ire METoIbl pellieHrs] HEPAaBEHCTB: MePeXo] OT CpaBHEHUS 3HaYCHUN (QYHKIUN K
HEpPABEHCTB CpaBHEHHIO 3HAUYEHWH apryMEHTOB I MOHOTOHHBIX ()YHKIIMHA, METOJ MHTEPBAJIOB, 4
dbyHKIIMOHATBHO-Tpaduueckuit MeTo. ['paduuecknii MeTo pelieHus ypaBHEHUN U
HEPaBEHCTB
Tema 14.3. VYpaBuenuss u | Coaep:kaHue yueOHOr0 MaTepHaJia 4
HEepPaBEeHCTBa ¢ MOAYJIeM Onpenenenne Monyns. Packpeitue wmomyns mno omnpeneneHuto. [Ipocteiimme
ypaBHEHHSI W HEpaBEHCTBA C MOjayleM. [I[puMeHeHue paBHOCHIIBHBIX TEPEXOJIOB B 4
OTIpeIeIEHHBIX THIAaX YpaBHEHUI M HEPABEHCTB C MOAYJIEM
Tema 14.4. YpaBuenuss u | Coaep:kaHue yueOHOIro MaTepHuaJia 4
HEPaBEHCTBA ¢ MapaMeTpaMu 3HakoMCTBO ¢ napameTpoM. [Ipocrelinme ypaBHeHHs U HEPABEHCTBA C MAPaMETPOM 4
Tema 14.5. CocraBienne u | [IpodeccnoHabHO-OPUEHTHPOBAHHOE COAEpP:KaHMe (COAepKaAHMe NMPHUKJIIATHOTO 4
pelieHHe npogeccuoHAIbHBIX | MOYJISA)
3a/1a4 C MOMOIIbIO YPaBHEHHIA Ilpakmuueckoe 3anamue Ne 26. Peuienue npakxmuko-opueHmupo8anHuvix 3a0ad no 4
meme: Pewenue mexcmoswvix 3a0au npogeccuoHanbHo20 co0epHcanusl.
Tema  14.6. Pemenne 3anau. | Coaep:kaHue y4eGHOro MaTepuaa 2
YpaBHeHHsl M HEPABEHCTBA Ilpakmuueckoe 3anamue Ne 27. OOnye METOIbI PENICHNS YPABHCHHIA. Y paBHCHHUS 2
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‘ Y HEPaBEHCTBA C MOJYJIEM U C apaMeTpaMu

IK3aMeH

Bcero:

340
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3. YCJI0BUS PEAJIM3ALIUUA ITPOT'PAMMBI
OBIHIEOBPA3OBATEJIBHOT'O IIPE/IMETA

3.1. lng peanu3anuu nmporpaMmbl y4e0OHOro mnmpeaMera JO0/KHbI ObITh
NpeaycMOTPEeHbI CJIeyIolue clielnalbHble MOMeIeHUs :

Peanuzanus nporpamMmbl ydeOHOro mpeaMera TpeOyeT Haauuusl y4yeOHOTro
KaOWHeTa MaTeMaTHUKH.

O6opynoBanue y4eOHOTO KaOMHETA:

- I0CAJI0YHBIE MECTA MO KOJUYECTBY 00YUAIOIINXCS;

- pabouee MecTo MpenoaaBaTes;

- KOMIUTIEKT Y4eOHO-HATJISITHBIX TTOCOOMIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUIEOMATEPUATIOB;

- 3aJJaHUA JIJI1 KOHTPOJIBHBIX PadoT;

- Mpo¢eCCUOHAIIBHO OPUEHTUPOBAHHBIC 33 1aHUS;

- MaTepuasbl SK3aMeHa.

Texnuueckue cpeacTra 00ydeHUs:

- TEPCOHAJIBHBI  KOMIBIOTEP C  JIMIICH3UOHHBIM  MPOTPAMMHBIM
o0ecIeYeHUEM;

- IPOEKTOP C SKPAHOM.

3.2. UndopMaunoHHoe o0ecneyeHne 00yueHust

OcHOBHbIE HICTOYHHUKU:

1. Maremartuka: anredpa 1 Havajla MATEMAaTHYECKOrO0 aHaJIn3a, T€OMETPHSI.
AnreOpa W Hayasia Maremaruueckoro anaimsa. 10-11 kmaccel: yueb. mis
o01ie00pa3oBar. opranu3aiuii: 6a30Bbiil U yriyos. yposuu / [III. A. Anumos, TO.
M. Konsrun, M. B. TkaueBa u nip.]. — 3-e usa. — M.: [Ipocseenue, 2016. — 463 c.

2. Matemaruka: anrebpa U Hadaja MaTeMaTUYECKOTO aHallu3a, FeOMETpPHsL.
['eometpusi. 10-11 xmaccel: yueb. mansg obmieo0pa3oBaT. opraHu3aiuii: 6a30BbIi U
yryoa. ypoenu / [JI. C. Aranacsia, B. ®@. Byry3os, C. b. Kagomues u ap.]. — 3-¢
u3a. — M.: [Ipocsemenne, 2016. — 255 c.

DJIEKTPOHHBIEC U31aHUA (3JIEKTPOHHBIE pecypchbl):

1. Beepoccutickue nateprer-omumnuanbl. - URL: https://online-olympiad.ru

2. Enunas kosuekuus UU@poBbIX oOpas3oBaTenbHbIX pecypcoB. - URL:
http://school-collection.edu.ru

3. Uadopmarnmonnas cucrema «EquHoe OKHO AOCTyma K 00pa3oBaTeIbHBIM
pecypcamy». - URL: http://window.edu.ru

4. Hayunas snekrponnas ouonuoreka (HOB). - URL: http://www.elibrary.ru

5. OtkpeIThIN KOUTeIK. MaTtemaTtuka. - URL: https://mathematics.ru

6. [ToBropum mMatemaruky. - URL: http://www.mathteachers.narod.ru

7. CronpaBoYyHMK IO MaTreMaTuke JJjisi  IIKoJbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm
8. CpenHsass ~ mareMaThueckas  HHTEPHET  IIKOJIA. - URL:

http://www.bymath.net/
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4. KOHTPOJIb U OINEHKA PE3YJIbTATOB OCBOEHUA YYEBHOI'O

IHPEIMETA

KoHTposnib ¥ oOlleHKa pe3yiabTaTOB OCBOCHHUS 00I1€00pa30BaTeIbHOTO
MpeaMeTa paCKPBIBAIOTCS Yepe3 TUCHUILUIMHAPHBIEC PE3YJIbTaThl, HAIIPABICHHBIE HA
dbopmupoBaHre OOMMX W MPO(PECCHOHATHLHBIX KOMIETEHIIMH 10 pasaeiiaM Hu
TEMaM COZEpKaHus yueOHOTro MaTepHaia.

O6mas/ Pa3nen/Tema TN OLeHOYHBIX
npo¢eccuoHaNbHaAA MepONPUATHH
KOMITETEeHIIUSA
OK 01. Beibupatb P1, Temal.1,1.2, 1.3 IT-o/c5, TectupoBanue
CIIOCOOBI peIIeHUs 1.4,15,1.6 VYcTHbli oripoc
3ajJa4 P2, Temsr 2.1,2.2,2.3,2.4,2.5 | MaremaTuuecKkui
npodeccCuoHaIbHON IT-o/c, 2.6 JIUKTAHT
JICATEIILHOCTH P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, NnnuBuayanbHas
MPUMEHUTENBHO K 3.4 caMOCTOATeNIbHAs padoTa
Pa3IMYHBIM P4, Temb1 4.1,4.2,4.3,4.4,4.5, | IlpencraBieHue
KOHTEKCTaM 4.6,4.711-0/c,4.8,4.9,4.10, pEe3yJIbTaTOB

4.11

P 5, Tembr 5.1,5.2

P 6, Temnr 6.1,6.2,6.3,6.4,6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 II-
o/c, 6.11

P7, 6 Tems 7.1,7.2,7.3,7.4,7.5,
7.6, 7.7 11-0/¢,7.8,7.9, 7.10 II-
o/c,7.11,7.12,7.13,7.14, 7.15,
7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5,
8.6

P9, Temnr 9.1,9.2,9.3,9.4,9.5
P 10, Temsr 10.1, 10.2, 10.3,
10.4

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

P 13, Temsr 13.1, 13.2, 13.3,
13.4,13.5I1-o/c, 13.6

P 14, Temm 14.1, 14.2, 14.3,
14.4, 14.5 I1-o/c, 14.6

MPAKTUYECKUX 3aHATUH
KoHnTtposnbHas padorta
Brinonnenune
AK3aMEHAIMOHHBIX
3aaHuN

OK 02. Ucmionp3oBarh
COBPEMEHHBIC
CpeJ/ICTBA MOUCKa,

P 1, Tema 1.1, 1.2, 1.3 II-o/c,
14,15,1.6
P2, Temnr 2.1,2.2,23,24,25

TectupoBanue
Y CTHBIN 0npocC
MareMatnyeckum
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aHanm3a u
UHTEPIIPETAIINA
uHpopmaruu, u
UHPOPMaITMOHHBIE
TEXHOJIOTHH JIJIsI
BBITIOJTHEHMS 33124

IT-o/c, 2.6

P 3, Temnr 3.1, 3.2, 3.3 Il-o/c,
3.4

P 4, Temn1 4.1,4.2,4.3,4.4, 45,
4.6, 4.7 Il-o/c, 4.8, 4.9, 4.10,
4.11

JIUKTAHT
NunuBuayanbHas
caMoCTosITelIbHas paboTa
IIpencraBinenue
pe3yJIbTaTOB
MPAKTUYECKUX 3aHATHH

npodeccuoHaIbHON P 5, Temst 5.1, 5.2 KonTponbhas pabota
JIEITCIIbHOCTH P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, | BoimoaHnenue

6.6, 6.7 II-o/c, 6.8, 6.9, 6.10 II- | 5x3aMeHAIIMOHHBIX

o/c, 6.11 3aJJaHuI

P 7, Temsr 7.1,7.2,7.3,74, 7.5,

7.6, 7.7 Il-0/c,7.8,79, 7.10 II-

o/c, 7.11, 7.12, 7.13, 7.14, 7.15,

7.16, 7.17

P 8, Temn! 8.1, 8.2, 8.3, 8.4, 8.5,

8.6

P9, Tems1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3,

10.4

P 11, Temsr 11.1, 11.2, 11.3 I1I-

o/c,11.4,11.5,11.6 IT-o/c, 11.7

P 12, Temwmr 12.1, 12.2, 12.3,

12.4

P 13, Temsr 13.1, 13.2, 13.3,

13.4,13.5 I1-o/c, 13.6

P 14, Temm 14.1, 14.2, 14.3,

14.4, 14.5 I1-o/c, 14.6
OK 03. Ilmanmposats | P 1, Tema 1.1, 1.2, 1.3 IT-0/c, TectupoBanue
U peanu3oBeiBaTh | 1.4, 1.5, 1.6 VYcTHbIi onipoc
COOCTBEHHOE P2, Temer 2.1,2.2,2.3,2.4,2.5 | MaremaTuueckuii
npodeccuonanbHoe u | [1-o/c, 2.6 JAKTAHT
auyHOCTHOE pazButue, | P 3, Temst 3.1, 3.2, 3.3 I1-o/c, NupuBunyanbHas
npeanpuHUMAaTeNnbeKy | 3.4 caMoCTOsTeNbHas padoTa
10 gaesarenbHOCTh B | P4, Temni 4.1,4.2,4.3,4.4,4.5, | Ilpencrasinenue
npodeccCuoOHaATbLHON 4.6,4.711-0/c,4.8,4.9, 4.10, pEe3yJIbTaTOB
chepe, wucnonwpzopath | 4.11 MPAKTUYECKUX 3aHATUH
3HAHUS nmo | P 5, Temnr 5.1, 5.2 3anuTa TBOPUYECKHUX
(dbuHAHCOBOI P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, | KoaTponbsHas padoTa
rPaMOTHOCTH B | 6.6, 6.7 II-0/c, 6.8, 6.9, 6.10 II- | Brimonnenue
Pa3JIUYHBIX o/c, 6.11 AK3aMEHAIIMOHHBIX
JKM3HECHHBIX P7, Temsr 7.1,7.2,7.3,7.4,7.5, |3amanauit
CUTYaIHIX 7.6, 7.7 I1-0/c,7.8,7.9, 7.10 II-

o/c,7.11,7.12,7.13,7.14, 7.15,
7.16, 7.17
P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5,
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8.6

P9, Temsr 9.1, 9.2, 9.3,9.4,9.5
P 10, Temsr 10.1, 10.2, 10.3,
10.4

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

P 13, Temsr 13.1, 13.2, 13.3,
13.4, 13.5 I1-o/c, 13.6

P 14, Temwm 14.1, 14.2, 14.3,
14.4, 14.5 I1-o/c, 14.6

OK 04. DddextuBHO
B3aMMOJICICTBOBATh U
paborartb B
KOJUIEKTHBE u
KOMaH/1e

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

P2, Temsr 2.1,2.2,2.3,2.4,2.5
IT-o0/c, 2.6

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

P4, Temr14.1,4.2,4.3,4.4,4.5,
4.6,4.711-0/c,4.8,4.9,4.10,
4.11

P 5, Tembr 5.1,5.2

P 6, Temn1 6.1,6.2,6.3,6.4,6.5,
6.6, 6.7 I1-0o/c, 6.8, 6.9, 6.10 II-
o/c, 6.11

P7, 6 Temsr 7.1,7.2,7.3,7.4,7.5,
7.6, 7.7 11-0/¢,7.8,7.9, 7.10 II-
o/c,7.11,7.12,7.13,7.14, 7.15,
7.16, 7.17

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5,
8.6

P9, Temrr 9.1, 9.2,9.3,9.4,9.5
P 10, Temsr 10.1, 10.2, 10.3,
10.4

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

P 13, Temsr 13.1, 13.2, 13.3,
13.4,13.5I1-o/c, 13.6

P 14, Temwm 14.1, 14.2, 14.3,
14.4, 14.5 I1-o/c, 14.6

TectupoBanue
YcTHBIN onpoc
MaremMaTudecKuit
JIUKTAHT
NnnuBuayanbHas
caMOoCTOsITelIbHas paboTa
[IpencraBnenune
pEe3yJIbTAaTOB
MPAKTUYECKUX 3aHATUH
KoHTtposnbHas padorta
Brimonnenue
AK3aMEHAIIMOHHBIX
3aJaHui

OK 05. OcymiecTBisTh
YCTHYIO U
MHCHbMEHHYIO

P1,Temal.1,1.2, 1.3 IT-o/c,
14,15,1.6
P2 Teme12.1,2.2,2.3,2.4,2.5

TectupoBanue
Y CTHBIN 0npocC
MareMatnyeckum
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KOMMYHHUKALIMIO Ha
rocy1apCTBEHHOM
si3bIKe Poccuiickon
denepalviu ¢ y4€TOM
0coOeHHOCTEN
COITMAJIbHOTO U
KYJbTYPHOTO
KOHTEKCTa

IT-o/c, 2.6

P 3, Temnr 3.1, 3.2, 3.3 Il-o/c,
3.4

P 4, Temn1 4.1, 4.2, 4.3, 4.4, 4.5,
4.6,4.7 I1-o/

c,4.8,4.9 4.10,4.11

P 5, Temsr 5.1, 5.2

P 1, Tema 1.1, 1.2, 1.3 II-o/c,
1.4,15,1.6

P 2, Temnr 2.1, 2.2,2.3,2.4,2.5
IT-o/c, 2.6

P 3, Temnr 3.1, 3.2, 3.3 II-o/c,
3.4

P 4, Temn1 4.1, 4.2,4.3,4.4,4.5,
4.6, 4.7 Il-o/c, 4.8, 4.9, 4.10,
4.11

P 5, Temsr 5.1,5.2

P 6, Temn! 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 II-o/c, 6.8, 6.9, 6.10 II-
o/c, 6.11

P 7, Temnr 7.1,7.2,7.3,74, 7.5,
7.6, 7.7 I1-0/c,7.8,7.9, 7.10 II-
o/c, 7.11, 7.12, 7.13, 7.14, 7.15,
7.16,7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5,
8.6

P9, Temnr 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3,
10.4

P 11, Temsr 11.1, 11.2, 11.3 II-
o/c,11.4,11.5,11.6 I1-o/c, 11.7
P 12, Temsr 12.1, 12.2, 12.3,
12.4

P 13, Temsr 13.1, 13.2, 13.3,
13.4,13.5 I1-o/c, 13.6

P 14, Temwm 14.1, 14.2, 14.3,
14.4, 14.5 I1-o/c, 14.6P 9, Temsl
9.1,9.2,9.3,94,95

P 10, Temsr 10.1, 10.2, 10.3,
10.4

P 11, Temsr 11.1, 11.2, 11.3 II-
o/c,11.4,11.5,11.6 I1-o/c, 11.7
P12, Temsr 12.1,12.2,12.3

P 13, Temmr 13.1, 13.2, 13.3,
13.4,13.5I1-o/c, 13.6

JIUKTAHT
NunuBuayanbHas
caMoCTosITelIbHas paboTa
IIpencraBinenue
pe3yJIbTaTOB
MPAKTUYECKUX 3aHATUH
KonTponbhas pabota
Brimonnenue
JK3aMEHAIlMOHHBIX
3aJJaHuM
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P 14, Temm 14.1, 14.2, 143,
14.4, 14.5 I1-o/c, 14.6

OK 06. [Ilpossmars |P 1, Tema 1.1, 1.2, 1.3 [1-o/c, TectupoBanue

rpak 1aHCKO- 1.4,15,1.6 YcTHBIN onpoc
MaTPUOTHYECKYIO P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, | MaremaTuueckuii
ITO3UIIHIO, 6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 ITI- | TukTaHT
JIEMOHCTPUPOBATH o/c, 6.11 NunuBuayanbHas
OCO3HAHHOE P 7, Tems1 7.1,7.2,7.3,7.4,7.5, | camocTosiTeNbHas paboTa
IOBeJIcHHe Ha ocHoBe | 7.6, 7.7 I1-0/¢,7.8,7.9, 7.10 I1- [IpencraBnenue
TPAIUIIUOHHBIX o/c,7.11,7.12,7.13,7.14,7.15, | pe3yiabTaToB
0O0IIIeUEeT0BEYECKUX 7.16, 7.17 MPaKTUYECKUX padOT
nenHocre, B ToM | P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, | KonTponbHas pabota
guciae ¢ yderoMm | 8.6 Brinonnenue
rapMOHU3ALNU P 14, Temwnr 14.1, 14.2, 14.3, | 3x3aMEHAIIMOHHBIX
MEKHaIlMOHANBHBEIX W | 14.4, 14.5 I1-0/c, 14.6 3aJJaHuM
MEKPEITUTHO3HBIX

OTHOIIICHUH,

MPUMECHSTH CTaHAAPTHI

AHTUKOPPYIITHOHHOTO

ITOBEICHUS

OK 07. P1,Temal.l, 1.2, 1.3 II-0/c, TectupoBanue
CoelicTBOBaTh 1.4,15,1.6 YcrHbll onpoc
COXPaHEHUIO P2, Temnr 2.1,2.2,2.3,2.4,2.5 | MaremaTuueckui
oKpyxarorei cpeasl, | I1-o/c, 2.6 JIUKTAHT
pecypcocbepexennto, | P 3, Temsr 3.1, 3.2, 3.3 II-o/c, NuauBuayanbHas
MPUMEHSTH 3HaHUs 00 | 3.4 caMoCTOsTeNIbHas paboTa
n3MeHeHuu kinumarta, | P4, Temni 4.1,4.2,4.3,4.4,4.5, | IlpeacraBienue
MIPUHITUTIBI 4.6,4.711-0/c,4.8,4.9, 4.10, pe3yJIbTaTOB
OepeKITUBOTO 4.11 MPAKTUYECKUX padOT
MPOU3BOJCTBA, P 5, Temsr 5.1,5.2 KontponsHas pabota
3 PexkTUBHO P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, | BeinoHeHue
JICCTBOBATH B 6.6, 6.7 Il-o/c, 6.8, 6.9, 6.10 II- | sx3aMeHAIMOHHBIX
YpEe3BbIYANHBIX o/c, 6.11 3aaHuil

CUTyaIUsAX P7, Temnr 7.1,7.2,7.3,7.4,7.5,

7.6, 7.7 I1-0/¢,7.8,7.9, 7.10 II-
o/c,7.11,7.12,7.13,7.14, 7.15,

7.16, 7.17
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5,
8.6

P9, Temnr 9.1,9.2,9.3,9.49.5
P 10, Temsr 10.1, 10.2, 10.3,
10.4

P11, Temsr 11.1,11.2, 11.3 II-
o/c,11.4,11.5,11.6 I1-o/c, 11.7
P12, Temsr 12.1, 12.2, 12.3,

44




12.4

P 13, Temsr 13.1, 13.2, 13.3,
13.4,13.5 I[1-o/c, 13.6

P 14, Temm 14.1, 14.2, 14.3,
14.4, 14.5 I1-o/c, 14.6
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