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1 IACHOPT PABOYEN IMMTPOI'PAMMbBI YYEBHON JUCIHUILIUHBI
OY /.04y MATEMATHUKA

1.1 O6aacTh NpUMeHEHUs POrPaMMbl

Pabouast mporpamma y4eOHOW JUCHMIUIMHBI SIBJISETCS YacTbIO OCHOBHOM
o01ieo0pa3oBaTenbHOIl MPOrpaMMBbl  CpeJHEro o0Iero obpa3oBaHHUs B Ipeenax
ocBoenusi OIIOII CIIO na 0a3e OCHOBHOrO 00IIEero oOpa3oBaHHs — MPOTPAMMBI
MOJIFOTOBKU KBAJTU(UIIMPOBAHHBIX PabOUnX, Cayx)amux (0a3oBas MOArOTOBKA)
1.2 MecTO AMCHUILIMHBI B CTPYKTYpPe OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMBbl:

VYuebHast aucuuiuiiHa «MareMaTHKay SIBIISIETCS YYEOHBIM  IPEIMETOM

oOs3aTenpHOM npeameTHol obnactu «Matematuka U uHpopmatukay OI'OC cpeaHero
obmero oopazoBaHusi B 001eoopa3zoBaTenpbHOM 1ukie yueoHnoro miana OITOIT CITO
Ha 0a3e OCHOBHOro o0miero o0pa3oBaHusi C TMOJXYYEHHEM CpEeIHEro OOIIero

00pa3oBaHUsl.
1.3 O0mas xapakTepucTuKa y4eOHoi TucuuIInebl «MaTtemaTuka
Marematuka SIBJIETCS byHaaMeHTaIbHON 00111e00pazoBaTebHON

TUCIUIUIMHOM €O  CJIOKUBIIMMCS YCTOWYUBBIM  COJACP)KAaHMEM W OOIIMMH
TpeOOBAaHUSMU K TIOJITOTOBKE 00YJaIOIINXCS.

B mpodeccnonanbHbIX 00pa30BaTENBHBIX OPraHU3ALMAX, PEATU3YIONTNX
00pa3oBaTeNbHYIO MPOTPAMMY CPEIHETO 00IIero 00pa3oBaHus B IIpeiesiax OCBOCHHUS
OIIOIT CIIO na 0a3e OCHOBHOrO 00IIEro O0pa30BaHUS, H3YyYEHUE MAaTEMaTHUKU
UMEET CBOM OCOOCHHOCTH B 3aBUCUMOCTH OT mpoduiisi mnpodhecCHOHATBHOTO
o0OpasoBaHws.

[Tpu ocBoernu npodeccuit CITO Texuuueckoro npoduis mpodecCHoHaTEHOTO
oOpa3oBaHHUsl MaTemMaThka u3ydaercs Ha 6azoBoMm ypoBHe PI'OC cpeanero obiiero
oOpasoBaHws.

DTO BBIpaXKaeTcsl B COJCPKAHUU OOYYEHHUS, KOJINYECTBE YacOB, BBIICIISIEMbIX
Ha W3y4YeHUE OTACIBHBIX TEM TPOTPaMMbl, TTyOMHE MX OCBOCHHUS CTYJECHTaMH,
o0beMe W  XapakTepe TMPaKTUYCCKUX  3aHATUH, BUIaX  BHEAYJUTOPHOU
CaMOCTOSITEIIbHOM pabOThI CTYICHTOB.

OOmue 1enu U3y4eHus MaTeMaTHKU TPaIUIIMOHHO PEan3yIOTCS B UYETBIPEX
HaTPaBIICHUSX

1. oOmee npencraBieHre 00 UaEIX U METOJIaX MAaTEMAaTHKU;

2. HHTEIUICKTyaJIbHOE Pa3BUTHCE,

3. OoBJaJcHUE HEOOXOAMMBIMU KOHKPETHBIMHU 3HAHUSIMHU ¥ YMEHUSIMU;
4. BOCHUTATENBHOE BO3/ICUCTBHUE.

[Tpodummsarus meneid MaTeMaTHYECKOTO O0pa30BaHUS OTPAXKAETCS Ha BBIOOpE
NPUOPUTETOB B OpraHW3alid y4eOHOW JesTenbHOCTH oOydvaromuxcs. s
TEXHUYECKOTO,  COIMAILHO-DKOHOMHUYECKOTO0  mpoduieid  mpodecCHOHAIBHOTO
oOpa3oBaHHMsl BBIOOp IIeJied CMemaeTcss B TMparMaTHYeCKOM HampaBICHUH,
IpeIyCMaTPUBAIOIIEM YCUIICHUE W PACIIUPEHUE MPHUKIAJIHOTO XapaKTepa U3ydeHHUs
MaTEeMaTHKH, TPEUMYIIECTBEHHON OpWEHTAIlMM Ha aJIrOPUTMUYECKUI  CTHIIb
MO3HABATEJIIBHON JEeATENbHOCTH. J[JIi TyMaHMTapHOTO M €CTECTBEHHO-HAYyYHOTO
npoduneir npodhecCHOHAIBHOTO 00pa3oBaHMsl 0oJiee XapaKTEPHBIM  SIBIISACTCS



yCHJICHUE OOIIEKYJIbTYPHON COCTABIISIONICH Y4eOHON MUCIMIUIMHBI C OpUCHTAIUEH
Ha BU3YaJIbHO-00pa3HbBIN U JIOTHYECKUI CTUITN YIeOHOM paOboTHI.

N3yuenne w™aremMaTuku Kak MpodribHOM 001eo0pa3oBaTeibHOM yueOHOU
JTUCIMIUIMHBI, YIUTHIBAIONICH CTICIIM(PHUKY OCBAUBAEMBIX 00YUaIOITMMHUCS PO eCcCHii
CIIO, obecnieunBaeTcs:

— BBIOOPOM Pa3IMYHBIX TIOJIXOI0B K BBEJCHHIO OCHOBHBIX TIOHSATHH;

— (QopMupoBaHMEM  CHUCTEMbl  Y4YeOHBIX  3aJaHui,  O00ECIEeUYNBAIOIINX

3¢ (HEKTUBHOE OCYIIECTBICHUE BRIOPAHHBIX IEJIEBBIX YCTAHOBOK;

— oOoraiieHueM CIeKTpa CTHIICH Y4eOHOH NeATeIbHOCTH 3a CUET COTJIACOBAHUS
C BEAYIIMMH JIeATEIHPHOCTHBIMUA XapaKTePUCTHKAMHU BBIOpaHHOU Tipodeccuu /
CHEIHATbHOCTH.

[IpodunpHas cocTaBisIONIasi OTpaKaeTcsi B TPEOOBAaHUSAX K TIOJATOTOBKE

00yJaronuxcs B 4acTu:

— o0meil cucTeMbl 3HAHWW: COJEP)KATEIbHBIE MPUMEPHI HMCIOJb30BAHUS
MaTEMaTUYECKHUX UCH U METOJI0B B TPO(PECCHOHAIEHOMN ACSITEIILHOCTH;

— YMEHHU: pa3audre B YpPOBHE TpeOOBaHWUN K CIOXKHOCTH TMPUMEHIEMBIX
aJITOPUTMOB;

— TMPaKTUYECKOTO HCIOJB30BaHUS TPUOOPETCHHBIX 3HAHMA W  YMEHUM:
WHMBUTyJIbHOTO Y4EOHOTO OIbITAa B IOCTPOCHUU MAaTEMAaTHYECKUX MOJIEICH,
BBITIOJITHEHUH UCCIIE0BATEIICKUX MMPOEKTOB.

Taxkum oOpa3om, peanuzanusi COASPKAHMS YUEOHOW MUCIUTUIMHBI OPUEHTUPYET
HAa TPHOPUTETHYIO POJb TIPOIECCYATbHBIX XapaKTePUCTUK Y4YeOHOU paboThI,
3aBUCSIIMX OT Tpoduiss MpodecCHOHATLHOTO 00pa30BaHMsl, IOJYYEHHUS OIBITA
WCIIOJIb30BAHUSI MATEMATHKH B COJEPXKATEIbHBIX M TPO(ECCHOHATHLHO 3HAYUMBIX
CUTyallMsX IO CpaBHEHUIO C (HOPMaTbHO-YPOBHEBHIMH  Pe3yJbTaTUBHBIMU
XapaKTePUCTHKAMHU O0yUYCHUSI.

Conepxanne y4eOHOW TUCIHUIUIMHBI pa3pab0oTaHO B COOTBETCTBUU C OCHOBHBIMU
coJlepKaTeIbHBIMU JIMHUAMA O0yYCeHUS MaTEMaTHKE:

— anreOpanyeckas JTUHHS, BKIIOYAIONIAsi CUCTEMATH3AIMIO CBEJCHUA O YHCIIaX;
U3y4eHHUE HOBBIX M 0000IleHHE paHee M3yUeHHBIX olnepaiuii (Bo3BeleHuEe B
CTEINEHb, M3BJICUYCHUE KOPHsI, JorapudMUpPOBaHUE, CUHYC, KOCUHYC, TAaHTCHC,
KOTQaHTE€HC ¥ OOpaTHbIe K HHUM); HM3YYCHHE HOBBIX BHJOB YHCIIOBBIX
BEIpOKEHUA W (GOPMYJ; COBEPIICHCTBOBAHUE MPAKTUYECKUX HABBIKOB H
BBIYMCIIUTEILHON ~ KYJNbTYpPhl,  paclIUpeHHE W  COBEPIICHCTBOBAHHE
anreOpandecKkoro ammapara, c(OpMUPOBAHHOTO B OCHOBHOHM IIKOJIE, M €TrO
NIPUMEHEHHE K PEIICHUIO0 MAaTEMAaTHUECKUX U MPUKJIAIHBIX 33134,

— TEOpeTUKO-QYHKIMOHATbHAS JIMHHS, BKIIOUYAIONIas CHCTEMAaTU3alldI0 |
pacmmpeHue cBeleHUH O (QYHKIMAX, COBEPIICHCTBOBAHUE TpadUIeCKUX
YMEHHI; 3HAKOMCTBO C OCHOBHBIMU HJESMH W METOJIaMHU MaTEeMaTHYECKOTO
aHaim3a B 00beMe, MO3BOJIAIOIIEM MCCIEI0BAaTh 3JEMEHTApHbIe (PYHKIMHU U
pemarh MpOCTEHIMe TeoMeTpudeckne, (pu3udeckne W APYTrue MPUKIATHBIC
3a]a4H;

— JIMHUS YpaBHEHUW U HEPABEHCTB, OCHOBAHHAS HA TIOCTPOCHHUH U UCCIICOBAaHUHT
MaTeMaTHYECKUX MOJIENIEH, TIepeceKarImascs ¢ aredpandeckonl U TEOPETUKO-
(GYHKIIMOHATBFHOW JIMHUSIMA M BKJTFOYAIOIIAsl Pa3BUTUE M COBEPIICHCTBOBAHHE
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TEXHUKU alireOpanyeckux MpeoOpa3oBaHUM il pelIeHUsl ypaBHEHUH,
HEPaBEHCTB M cucteM; (OpPMHUPOBAHUE CIOCOOHOCTH CTPOUTH M HCCIEAOBATH
IpOCTEUIINE MaTEeMaTUYECKUE MOJENIU MpPHU PEIICHUU TNPUKIAAHBIX 3ajad,
3a/1a4 U3 CMEKHBIX U CIIEUUATIbHBIX TUCHHUIIINH;

— TreoMeTpuueckass JIMHUSA, BKIIOYAIONIAs HAIJISIIHbIE TPEACTaBICHUS O
MPOCTPAHCTBEHHBIX (UTypax W M3YYCHHE WX CBOWCTB, (OPMHPOBAHUE H
pa3BUTHE  TPOCTPAHCTBEHHOTO  BOOOpa)XXEHWsS,  Pa3BUTHE  CIOCOOOB
TEOMETPUUYECKUX H3MEPEHUN, KOOPAWHATHOTO W BEKTOPHOTO METOJOB IS
pEIIeHNs] MaTEMAaTHICCKUX U MPUKIIATHBIX 33/1a4;

— CTOXaCTHYECKas JMHHS, OCHOBAaHHAs HA PAa3BUTUU KOMOWHATOPHBIX YMEHUI,
NPEACTABICHUA O  BEPOATHOCTHO-CTATUCTHUYECKUX  3aKOHOMEPHOCTSIX
OKPY’KaIoIIEero MHUpa.

Pazpgenbl (TeMbl), BKIIOYEHHBIE B COACpKAHUE YUEOHON MUCHUIUIMHBI, SBISIIOTCS
obmmmu 1 Bcex mpoduieit mpodecCHOHAIBHOTO 00pa30BaHMS W TMPU BCEX
o0beMax y4eOHOrO BpPEMEHHM HE3aBUCUMO OT TOTO, SIBISIETCS JU y4eOHas
nucruinHa «Marematukay 0a30Boi WU MPOOUITEHOM.

B temaTtnueckux miaHax mporpaMMbl yAeOHBINH MaTepHall IPEACTABICH B opMme
Yepeayomerocs pa3BEpTHIBAHUS OCHOBHBIX COJIepKATECIIbHBIX JUHUT
(amreOpanueckor, TEOPEeTHKO-(PYHKIIMOHAIBHOW, ypaBHEHUHW U  HEPABEHCTB,
T€OMETPUYECKON, CTOXAaCTUYECKOH), YTO TIO3BOJSIET THUOKO WCIIOJNBh30BATh UX
pacrojoXeHue M B3aUMOCBSI3b, COCTaBIATh pPAOOUMU KaJleHAApHBIA IJ1aH, IIO-
pasHOMy uepeays ydeOHbIE TeMmbl (IJ1aBbl y4eOHHMKA), YyYHMThIBasS MNPOGUIIb
npodeccuoHabHOTO oOpa3zoBaHus, creuuduky ocBamBaemoil mnpodeccun CIIO,
rIIyOMHY U3Y4YEHUsl MaTepuaia, YypOBeHb MOJTOTOBKH CTYAEHTOB MO MPEAMETY.

N3yuenne o0OmeoOpa3oBaTeibHONM  y4eOHOM  JAUCHUIUIMHBI  «MaTreMaTuka
3aBepllaeTcs MOABEICHUEM UTOTOB B (pOopMe 3K3amMeHa B pamMKax MPOMEKYTOUYHOM
aTTecTanuu oOydaromuxcs B mporecce ocBoeHuss ocHoBHoM OIIOIT CIIO c
nosiyueHueM cpeaHero oodmero oopazoBanus (IITIKPC).

B pazgene mnporpammel «ConepkaHue Y4eOHOW MHUCHUIUIMHBD) KYpPCHBOM
BBIZICIICH MaTepuaj, KOTOPBIA MPU H3YYCHUU MaTEMaTUKH Kak 0a30BOM, TaK H
npoPrIIbHON y4eOHOM MUCIMIUIMHBI, KOHTPOJIO HE TIOIJICKUT.

1.4 Hean u 3agauM JUCHUILUIMHBI — TPe0OBaHHMS K pe3yJbTaTaM OCBOEHHS
AUCIHUNJIMHBI:

Conepxanue mporpammbl  «MaTemMaTuka) HaAMpaBiICHO Ha  JOCTIKCHUE
CIIEIYIOLINX LEJICH:

— obecnieyenne  cHOPMUPOBAHHOCTU  MPEJACTABIECHUH O  COLMAIBHBIX,

KyJbTYPHBIX U UCTOPUUYECKHUX (DAKTOpAX CTAHOBJICHUSI MATEMATHKU;

— obecnieyeHne CGHOPMUPOBAHHOCTH  JIOTUUECKOTO, aJTOPUTMUYECKOTO U
MaTEMaTUYECKOTO MBITIICHNUS,

— obecnieyeHre CHOPMUPOBAHHOCTH YMEHUU MPUMEHSATH MOJYYCHHBIC 3HAHUS
IIPYU pELICHUU PA3IUYHbIX 3a/]a4;

— obecnieyeHne cHOPMUPOBAHHOCTU TMPEICTABICHUN O MaTeMaTHKE KaK YacTH
00111e4eI0BEUECKON KYJIbTYpPbl, YHUBEPCATBLHOM SI3bIKE HAYKH, MMO3BOJISIOIIEM
OTIMCHIBATh M U3y4aTh PEATbHBIC MTPOIIECCHI U SBJICHUSI.



OcBoeHME cojiep)KaHUsl Y4eOHOU AMCHUIUIMHBI «MaTteMaTtuka» oOecrneurBaeT
JIOCTUKEHHE 00YUYarOIUMHUCS CIICIYIOMNX Pe3yJbTATOB:
JINYHOCTHBIX

c(hopMHPOBAaHHOCTH MPEACTABICHUI O MaTeMaTHKE KaK YHUBEPCAILHOM SI3bIKE
HAYKH, CPEJCTBE MOJIEIMPOBAHUS SIBICHUI U MPOLIECCOB, HAEAX U METOAaX
MaTEMaTHKH;

NOHMMAaHHE 3HAYMMOCTH MAaTEMAaTUKH ISl Hay4HO-TEXHUYECKOro IMporpecca,
chOpMUPOBAHHOCTh ~ OTHOIIEHMsI K  MaTeéMaThke Kak K  4YacTu
00IIIedeNIOBeuecKOl KylIbTYphl uepe3 3HAKOMCTBO C HCTOPHEH pa3BUTHUS
MaTeMaTHKH, BOJTIOIIMEH MaTeMaTUIECKUX UICH;

pa3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKCHHUS,
ATOPUTMUYECKONH  KYJbTYPbl, KPUTHYHOCTH MBINUICHUS Ha  YpPOBHE,
HEeoOXxomuMoM it Oymymied  mpodeccHOHambHOW — ACSITeNbHOCTH, IS
IPOJI0JDKEHUS 00pa30BaHUs M CaMOOOPa30BaAHUS;

OBJIAJICHUEC MATEeMAaTHYCCKUMU 3HAHUSMU W YMCHHSIMH, HEOOXOIUMBIMU B
MOBCEIHEBHON JKM3HHU, M OCBOCHHUSA CMEXKHBIX E€CTECTBEHHO-HAYUHBIX
TUCHHUIUIMH W JAUCHUIUIMH TPOQPECCHOHATBHOTO IUKIA, S TOJydeHUs
oOpa3oBaHusl B 00JacTsAX, HE TPeOyHOUIUX YIIyOJICHHONM MaTeMaTH4eCKOu
MOJITOTOBKH;

TOTOBHOCTBH M CIIOCOOHOCTH K 00pa30BaHHWIO, B TOM YHCIIE caM0o00pa30BaHUIO,
Ha TPOTSHDKEHUHM BCEU KU3HU; CO3HATEIIbHOE OTHOIICHHUE K HEMPEpPHIBHOMY
00pa30BaHMIO KaK YCJIOBHIO YCTEITHONW MPOGECCHOHATBHON U OOIICCTBEHHOM
JIeSITEIbHOCTH;

TOTOBHOCTb U CIIOCOOHOCTh K CAMOCTOSITEIbHON TBOPUECKON U OTBETCTBEHHOMN
JIeSITEIIBHOCTH,

TOTOBHOCTh K KOJUICKTUBHOH paboTe, COTPYAHMUYECTBY CO CBEPCTHHUKAMHU B
o0pa3oBaTeNbHOM, OOIIECTBEHHO TMOJE3HOW, Y4eOHO-HCCIIEeI0BATEIbCKOM,
MPOEKTHOM U JPYTHUX BUAAX ACSITEILHOCTH;

OTHOIICHHE K MPO(eCcCHOHANBHOMN ASSITENTFHOCTA KaK BO3MOYKHOCTH Y4acTHs B
pEIIEHUHU JINYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIECHAIIMOHAIBHBIX
npobiiem.

MeTanpeaMeTHBIX

YMEHUE CaMOCTOATEIIBHO OMNPENENATh eI ACATEIbHOCTH W COCTaBJIAThH
IUIaHbl JEATENbHOCTH; CAMOCTOSITEIIbHO OCYILECTBIATh, KOHTPOJHMPOBATH U
KOPPEKTHPOBAThH JIEATEIILHOCTD; MCIIOJIB30BaTh BCE BO3MOKHBIE PECYPCHI UIs
JOCTH)KEHUSI TIOCTaBJICHHBIX IIeJiell M peanu3aluu IUIAHOB JAESTEIbHOCTH;
BbIOMpATh YCHEIIHbIE CTPATETUU B PA3JIMYHBIX CUTYAIHIX;

yMEHHE NPOAYKTHBHO OOIIaThbcs W B3aMMOJEWCTBOBAaTH B  Ipoliecce
COBMECTHOM JIEATEIbHOCTH, YYUTHIBATH TO3UIHMHU JAPYTUX yYACTHUKOB
NS TeNbHOCTH, 3G ()EKTUBHO pa3pemiaTbh KOH(PIUKTHI;

BJIaJICHUEC HAaBBIKAMH II03HABATENIBbHOM, Yy4eOHO-HCCIEeIOBATEIbCKOW U
NPOEKTHON JEeSATENbHOCTH, HABBIKAMU pa3pelieHus mpobieM; cocoOHOCTh U
TOTOBHOCTb K CAMOCTOSITEIbHOMY TOMCKY METOJIOB PEUICHMS MPAKTHYECKUX
3a7a4, MPUMEHEHUIO PA3IMYHBIX METOI0B TIO3HAHUS;



TOTOBHOCTh U CHOCOOHOCTh K  CAMOCTOATEIbHOW  HMH(OPMALIMOHHO-
IIO3HABATEJIBHOM  JCATEIIBHOCTH, BKIIOYAas YMEHHE OpPHEHTHPOBATHCS B
pa3IMYHBIX ~ MCTOYHMKAX  HMHQOpMALMM, KPUTHYECKU  OLEHUBATh U
UHTEPIIPETUPOBATH UH(POPMALIHIO, ITOJIyYaEMYIO U3 Pa3IMYHbIX UCTOYHUKOB;
BJIAJICHUE SI3bIKOBBIMU CPEJICTBAMM: YMEHHUE SICHO, IOTUYHO U TOYHO M3JIararh
CBOIO TOUKY 3pEHMS], HCIIOJIb30BATh aIEKBATHBIE S3bIKOBBIE CPEJICTBA;
BJaJICHHE HABbIKAMU  IIO3HABaTEJIbHOM  pedrexkcuu Kak  OCO3HAHUS
COBEPIIAEMBIX JEHCTBUHA M MBICIUTEIBHBIX IIPOLIECCOB, MX PE3YyJbTAaTOB U
OCHOBAaHMWM, TpaHUL] CBOECTO 3HAHMS M HE3HAHWS, HOBBIX ITO3HABATEJIBHBIX
3a/1a4 ¥ CPEJICTB JUIsl UX JOCTHIKEHHS,

LEJICYCTPEMIIEHHOCTD B MIOMCKAX U MPUHATHH PELICHUM, COOOpa3uTENbHOCTh U
UHTYULUSA, Pa3BUTOCTh IPOCTPAHCTBEHHBIX IMPEICTABICHUI;, CIOCOOHOCTH
BOCIIPUHUMATh KPAacOTy U TAPMOHUIO MHPA;

IIpeameTHbIX

c(OpPMUPOBAHHOCTh TMPEACTABICHUN O MaTeMaTHKE KaK 4YacTH MHPOBOM
KyJIbTYphl U MECT€ MAaTE€MaTUKH B COBPEMEHHOM IMBUJIM3ALMU, CIOCO0aX
ONMCAaHMUS SIBJICHUM peallbHOTO MUPa HA MaTEMAaTHYECKOM S3bIKE;
c(hOpMUPOBAHHOCTh MPEJCTABIECHUA O MATEMAaTUYECKUX TMOHATUAX Kak
BKHEUIIMX MATEMaTHYECKUX MOJENSIX, MO3BOJSIOIMX ONKCHIBATH U U3Yy4aTh
pa3HbIe MPOLECCH U SIBJICHUS; NIOHMMAHAE BO3MOXHOCTH aKCHOMATHUYECKOIO
IIOCTPOCHUS MAaTEMAaTUYECKUX TEOPUH;

BJIAJICHUE METOJAMHU JO0KA3aTEIbCTB W AJITOPUTMOB PELICHUS, YMEHHE HX
IIPUMEHSITh, IPOBOJIUTH J1I0KA3ATEIIbHBIE PACCYXKIEHHUS B XOJI€ PELIECHUS 3a/aY;
BJIQJICHUE  CTAHJAPTHBIMU  NPUEMAaMHM  PEUIEHUS  PAlUUMOHAJIbHBIX U
UppalMOHAIbHBIX,  IIOKA3aTEJIbHbIX, CTENEHHBIX, TPUTOHOMETPUUYECKHUX
YPaBHEHU W  HEPAaBEHCTB, MX CHUCTEM; HCIOJIb30BAHHE TOTOBBIX
KOMIBIOTEPHBIX MPOrpamMM, B TOM YHCJE JJIsl MOWCKAa NyTH PELICHUS U
WUTIOCTPALIMK PELICHUS] YPABHEHHUI U HEPABEHCTB;

c(hOpMUPOBAHHOCTh IIPEACTABICHUN 00 OCHOBHBIX MOHSATHUSIX
MaTeéMaTH4eCKOr0 aHajln3a M MX CBOMCTBAaX, BIAJACHUE YMEHHUEM
XapaKTEepU30BaTh MOBEJICHUE (PYHKIUN, UCIIOIb30BAHUE TOJYUYECHHBIX 3HAHUM
JUISl OIIMCAHUS M aHAJIN3a PeaJibHbIX 3aBUCUMOCTEN;

BJIAJICHUE OCHOBHBIMU TIOHATHUSIMHU O IUIOCKHUX M IPOCTPAHCTBEHHBIX
reOMETpUYECKUX (Urypax, HUX OCHOBHBIX CBOWCTBaX; C(HOPMUPOBAHHOCTH
YMEHHsI pacro3HaBaTh reOMeTpHuecKkue (Urypbl Ha yepTekax, MOJEISIX U B
pealbHOM MHpE; TPUMEHEHNE U3YUYCHHBIX CBONCTB reOMETpUYecKux puryp u
dopMyn s pelieHus TeOMETPUYECKHX 3a/lad M 3a7ad C MPaKTUYECKUM
COZIEP/KAHUEM,

c(OpPMUPOBAHHOCTh MPEJCTABICHUN O TMpoILeccax M SIBICHUAX, HMEIOIINUX
BEPOSITHOCTHBI XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEaJbHOM
MHUpE, OCHOBHBIX IOHSTHUSAX DSJEMEHTAPHOW TEOPUHU BEPOSTHOCTEW; YMEHUU
HaXOJIUTh U OLEHWBATh BEPOATHOCTH HACTYIUICHUS COOBITHM B MPOCTEUIINX
MPAKTUYECKUX CUTYALUSIX U OCHOBHBIE XapAaKTEPUCTUKH CIIyYalHbIX BEJIUYHH;



— BJIaJICHUC HAaBBIKAMH HCIIOJB30BaHNA I'OTOBBIX KOMIIBIOTCPHEBIX IIPOrpaMm IIpu
PCUICHUHU 3a1a4.

VYueOnas aucuurnaa OYJ1.04/y Marematuka cnocoocTByeT (OpPMUPOBAHUIO
CIICAYIONINX OOLIUX KOMIeTEeHIINIA:

Kon HaumeHnoBaHue pe3yJbTara 00y4eHUust

OK 01. [TonnMaTp CyImIHOCTh W COIMAIBHYIO 3HAYMMOCTh CBOEU Oynymied mpodeccuu,
IIPOSIBJISAITH K HEW YCTOWYMBBIA HHTEPEC.

OK 02. Oprann30BbIBaTh COOCTBEHHYIO NEATEIBHOCTh, MCXOS W3 1T U CIOCOO0B e&
AOCTHIKCHUS, ONTPCACIICHHBIX PYKOBOAUTCIICM.

OK 03. AHanmuM3upoBaTh pabOUYyI0 CHUTYaIlMI0, OCYIICCTBISATh TEKYIIUH W HWTOTOBBIN

KOHTpPOJIb, OLIGHKY W  KOPPEKLUHI0O COOCTBEHHOW  JEATENbHOCTH, HECTH
OTBETCTBEHHOCTD 32 PE3YJIbTaThl CBOEH pabOTHI.

OK 04. OcymecTBnaATh MOUCK  HMH(OpMarmu, HEOOXomuMOH Uit 3PPEKTHBHOTO
BBINIOJTHEHUS MPOECCHOHANIBHBIX 3a/1a4.

OK 05. Ucnonp3oBars nH()OPMAITMOHHO-KOMMYHUKAITMOHHBIE TEXHOJOTHH B
poeCCUOHATTLHON IEATEIHOCTH.

OK 06. PaGorate B komanme, 3(DQPeKTHUBHO OOIIATHCS C KOJUIETaMH, PYKOBOJICTBOM,
KJIMEHTaMHU.

OK 07. HcrionHAT, BOMHCKYIO OOSI3aHHOCTh, B TOM YHCJI€ C NMPUMEHEHHWEM IOJYYEHHBIX

po(heCCHOHANBHBIX 3HAHUH (7151 FOHOIIEH)




B pe3yabTarte nzydenus yueOHoro npeamera «MaTtemMaTuka» Ha yPOBHe cpeJHero o0mero o0pa3oBaHus:

Pa3nen

BbINyCKHUK HAYYHTCS

BLIHyCRHI/IK IMOJYYMT BO3MOKHOCTD HAYYUTBCHA

e ocBOCHUSA MpeaMeTa

Jl1s WCIOJB30BaHHS B IIOBCEIHEBHOM KU3HU H
oOecrieueHrst BO3MOXHOCTH YCIICIITHOTO TPOOJIKEHUS
o0pa3oBaHMs TO CIEHUATHHOCTSM, HE CBSI3aHHBIM C
MPUKJIAIHBIM UCIIOJIB30BAaHUEM MAaTEMATHKU

ﬂﬂ}l paseumuslt MoblUIEHUA, UCNOJTb306AHUA 6 no8ceoHesHol
HCU3HU u obecneuenus BO3MOIANCHOCMU ycneuHozo
l’lpOaOJZ.?iC'eHu}l 06pa306anuﬂ no cneyuaibHocmsm, He
CBA3AHHbIM C npumadﬂbm UCnojlb3o6arHuem vamemamurku

DJieMeHTa TeOPUU MHOXKECTB U
MATEMATHYECKO# JIOTHKH

OnepupoBath Ha 6a30BOM YPOBHE MOHSATHSIMHU:
KOHEYHOE  MHOXECTBO,  JJIEMEHT  MHOYKECTBa,
MOJIMHOKECTBO,  IEepeceuyeHue W  OO0bEeIUHEHUE
MHOXECTB, YHMCIIOBBIE MHOXECTBA Ha KOOPAMHATHOU
IIPsIMOH, OTPE30K, NHTEPBAJ,;

— omnepupoBaTh Ha 0a30BOM YpOBHE MOHSATHUSMHU:
YTBEPXKJIECHUE,  OTPULAHUE  YTBEPXKICHHS,
WCTUHHBIE U JIOXKHBIE YTBEPXKICHUS, TPUUMHA,
CIICICTBHE, YaCTHBIN ciaydait oOmrero
YTBEPKACHUS, KOHTPIPUMED;

— HaxoAWUThb NepeceyeHHe M O0ObEeTUHEHHE IBYX
MHOJKECTB, TPEICTaBICHHBIX Tpa@UUecKu Ha
YUCIIOBOM MPAMOW;

— CTPOUTH HA YUCJIOBOW IPSIMOM MOAMHOKECTBO
YUCIIOBOTO MHOKECTBA, 3a7JlaHHOE
MIPOCTEUIINMHU YCIOBUSIMU;

— pacro3HaBaTh JIOKHBIC YTBEPXKIEHUS, OMIUOKU
B  pacCyXJAeHUsAX, B TOM  4YUCIE C
HCIIOJIb30BAaHUEM KOHTPIIPUMEPOB.

B nosceonesnoii srcuznu u npu uzyueHuu opyaux
npeomemos:

— HCHOJIb30BAaTh YMCJIOBBIE MHOXKECTBA HA
KOOPAMHATHOM MPSIMOM ISl OITUCAHUS
peanbHBIX MPOLIECCOB U SBJICHMUI;

— MPOBOJHUTH JIOTUYECKHUE PACCYKIECHUS B

— Onepuposamsb NOHAMUAMU. KOHEUHOE MHOINCECHEO,
eMEeHm MHONCECMEA, NOOMHONICECMBO, nepeceyeHue u
00beOUHe e MHOJHCeCms, YUCLO8ble MHOJCeCmea Ha
KOOPOUHAMHOU npAmoll, Ompes3oK, unmepaar,
NOTYUHMEPBATl, NPOMEN’CYMOK C BbIKOIOMOU MOYKOU,
epaghuueckoe npeocmasieHue MHOXCECTNE Ha
KOOPOUHAMHOU NIOCKOCMU,

— Onepuposame nowsmusamu: ymeepicoenue, Ompuyarue
VMBEPHCOCHUSl, UCMUHHBIE U JIONCHbIE VMBEPIHCOEHUs,
NpUYUHA,  Cleocmeue,  YACMHBIL  cayyan  obue2o
YMBepHCOeHUsl, KOHmpNpumep;

— Ilposepsamb npuHadIeHCHOCMb INEMEHMA MHOHCECBY,

— Haxooumwv nepeceuenue u 0b6veOuHeHue MHONMCECMS, 8
MoM qucie npeoCmasieHHblx epapuuecku Ha YUCI0801
NPAMOU U HA KOOPOUHAMHOU NJIOCKOCHU

— Ilposooums  OokazamenvbHvle  paccylicoenus O
000CHOBAHUSA UCIUHHOCIU YINBEPHCOEHUIL.

B noeceonesnoll oicusHu U npu  usyyeHuu - Opy2ux
npeomemos:

— Hcnonvzosamo uucnosvie MHOXICECmsda Ha
KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOU NJIOCKOCIU
07151 ONUCAHUSL PEATIbHBIX NPOYECCO8 U ABIEHUU,

— IIposooums 0okazamenvHble pacCYHCOeHUsL 8 CUMYAYUX
NOBCEOHEBHOU JHCU3HU, NPU pPeUeHUU 3a0ay u3 opyeux
npeomemos
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CUTYAIMSIX TIOBCETHEBHOM KU3HU

Yuciia 1 BbIpaKeHU

OnepupoBath Ha 6a30BOM YPOBHE MOHATUSMU: €TI0
YUCJIO, JCIUMOCTb 4YHCEe, OOBIKHOBEHHAs JpoOb,
JeCATUYHAs IpoOb, pauroHaIbHOE YUCJIO,
npuOMKEHHOE 3HAYeHHWE 4YHUCla, 4YacTb, [0,
OTHOILLIEHUE, TPOLIEHT, OBBIILICHUE U TOHUKEHUE Ha
3aJJaHHOE YHCIIO MPOIIEHTOB, MacIlTaob;

— omepupoBaTh Ha 0a30BOM YPOBHE MOHSTHSIMHU:
norapudm YHCla, TPUTOHOMETpUYECKas
OKpPY’XKHOCTb, TpajlyCHasi Mepa yria, BeJIM4HhHa
yria, 3aJIaHHOT'O TOUKOH Ha
TPUTOHOMETPUYECKONH  OKPY>KHOCTHU, CHHYC,
KOCUHYC, TAaHT€HC W KOTAaHIEHC YIJIOB,
MMEIOIIUX MTPOU3BOJIbHYIO BEINYUHY;

— BBINONHATH apuMeTHdecKue JeHCTBUS C
[ETBIMU ¥ PAllMOHATLHBIMH YUCIIAMU;

— BBIOJHATH  HECJOXKHbIE  MpeoOpazoBaHUs
YHCIIOBBIX BBIPAXKEHUM, COJEPKAIIMX CTEIEHU
yucen, JuOO KOpHH M3 4Hucen, JH0o
sorapu(Mbl YUCET,

— CpaBHHUBAaTh palMOHATbHBIC YHCIA MEXKIY
co00ii;

— OLIGEHHWBAaTh M CPaBHHUBATh C palMOHAJIbHBIMU
YUCJIAMHM 3HAY€HUs LEJbIX CTENEHeW vucen,
KOpPHE HaTypaJibHOM CTENEHW U3 YHCEl,
norapuMOB YHCEI B IPOCTHIX CIIydasix;

— wu3o0pakaTh TOYKAMW Ha YHCJIOBOW TMPSIMOM
1eNble U palliOHaIbHbIC YHCTIA;

— u300pakaTh TOYKAMHU Ha YUCIOBOW MPSIMOMN
LeJble CTENEHU 4YHuCes, KOPHU HaTypalbHOU
CTENIEHH W3 4YHcesd, Jiorapu@mbl 4YHCENl B
MPOCTBIX CITydasix;

— BBIOJHATH  HECJOXKHbIE  MpeoOpazoBaHUs
LETBIX W JIPOOHO-pAIMOHANIBHBIX OYKBEHHBIX

Ceob00H0

onepupoeambs NOHAMUAMU. yenoe uucio,

denumocms  yucel, OObIKHOBEHHAST OpoOb, OeCAMUYHASL
0podb, payuoHaibHOe YUCIO, NPUOTUNCEHHOe 3HAYEeHUe
yucna, wacme, 0075, OMHOUIEHUE, NPOYeHm, NOSbIUEHUE U
NOHUdNCEHUE HA 3a0AHHOE YUCTO NPOYEHMO8, MACUMAOD;

npugOOUmMs  NpuMepsvl  Yucel ¢ 3A0AHHbIMU
ceolicmeamu 0enumMocmu;
onepupoeamv — NOHAMUAMU:  J02apugm  uucia,

MPUSOHOMEMPUUECKASL OKPYHCHOCMb, DAOUAHHASL U
2paodycnas mepa yena, 6eluduHa yend, 3a0aHHO20
MOYKOU HA MPUSLOHOMEMPUUECKOU OKPYIHCHOCMU,
CUHYC, KOCUMYC, MAH2EHC U KOMAH2EHC V2Jlos,
UMEIOWUX NPOUZBONILHYIO BEIUYUHY, YUCTA € U T,

BLINONIHAMY  apugmemuyeckue Oeucmeus, codemas
VCMHble U NUCbMEHHble  Npuemvl, NPUMeHss Nnpu
HeoOX00UMOCMU BbIYUCTUMENbHbIE YCIMPOUCMBA;

HAxXo0ums 3HA4eHusl KOpHA HAMYpalbHOU CMeneHu,

cmenenu ¢ payuoHAIbHLIM noxasamesnem,
noeapughma,  UCnONBL3YS  NpU  HEoOX0OUMOCMU
BbIUUCTUMETIbHBLE YCMPOUCMEA,

noIb306aMbC  OYEHKOU U NPUKUOKOU — npu

NPAKMUYecKuUx paciemax,
npo8oOUMb NO U3BECMHBIM (OPMYIAM U NPAGULAM
npeobpazosans OYK6eHHbIX 8bIpadiCeHUl,
BKIIOUANOWUX CMeneHu, KOpHU, Jl02apugmvl u
mpuzoHomMempuieckue QyHKyuu,

HAX00UmMb  3HAYEHUs.  YUCTIOBbIX U  OYKEEHHBIX
sbIpadicenutl, ocywecmensis Heobxooumble
NOOCMAHOBKU U NPeodpa3068aHus;

uzobpasicames ~ cxemamuuecku — yeol, — BelUHUHA

KOMOPO20 8bIpadiceHa 8 2padycax Ui paouanax;
UCNONb306aMb  NPU  peuleHuu 3a0a4y  mabaudHvle
3HAYEHUU MPUSOHOMEMPUYECKUX DYHKYUL Yelo8;
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BBIPAKEHHUI;

BBIpDAXKAThb B  IPOCTEHIIHMX  CIydasx U3
paBEHCTBA OJIHY MIEPEMEHHYIO Yepe3 IPyTHUe;
BBIUUCIATH B TMPOCTBIX CIIy4asX 3HAYCHUS
YUCIOBBIX M OYKBEHHBIX  BBIpaXECHHI,
OCYIIECTBIISI HEOOXOIMMBIE TOJCTAHOBKH U
npeoOpa3oBaHus;

I/I306pa)I(aTI> CXCMAaTUYCCKU YIoJl, BCIWMYMHA
KOTOpOTO BBIpaKEHA B Tpaaycax;

OLICHHUBATh 3HAKU CHHYCA, KOCUHYCa, TAHT€HCA,
KOTaHT'€HCa KOHKPETHBIX YTJIOB.

B noeceonegnoil orcusHu u npu  usyuyeHuu Opyeux
VUEOHBIX NPEOMEMOB:

BBIIIOJIHATE BBIYUCIICHUA IIPU PCHICHUU 3a1a4
MPAaKTHYECKOTO XapaKTepa,

BBINIOJHATh ~ IPAKTUYECKHE  pacyeTsl ¢
HUCIIOJIB30BaHUEM npu HCOGXOI[I/IMOCTI/I
CIPaBOYHBIX MAaTEPUATIOB M BBIYHACIMTEIBHBIX
YCTPOWCTB;

COOTHOCHTB peaJIbHBIC BEJIMYMHBI,
XApaKTEPUCTUKH  OOBEKTOB  OKPY’KAIOLIETO
MHpa C ux KOHKPCTHBIMU YU CJIOBBIMH
3HAYECHUSIMU;

HUCIIOJIB30BATh MCTOAbI OKpYTIJICHU,

OpUONMKEHUST M TPUKUAKUA TpPU  pEIICHUH
IIPAKTUYECKUX 3a]a4 TOBCEIHEBHOM KU3HU

BbINOIHAMb NEPeso0 BeIUYUHbL Yeld U3 PAOUAHHOU
Mepbl 8 2pAOYCHYIO U 0OPAMHO.

B noeceonesnoti scuznu u npu uzyuenuu Opy2ux yuyeOHvix
npeomemos:

BbINOIHAMY O0CUCMBUS. C YUCTOBLIMU OAHHBIMU NPU
peuteHuy 3a0a4 npaKkmu4ecko2o xapaxkmepa u 3a0ay
U3 pasiuyHuLIX obaacmeli 3HAHUL, UCNOIL3YS NPU

Heobxooumocmu Cnpaeo4Hble mamepuailbl u
evlyuciumeslbHvle ycmpoﬁcmea;
oyeHueams, cpasrueamsb U UCNOIb306ANTb  NPU

peweHuu npaKmuyeckux 3a0ad 4uciogvle 3Ha4eHus
PeanvHblX  GelUUUH, KOHKpemHbvle  4YUCToB8ble
Xapakmepucmuxku 00beKmos OKpy#carumezo mupa

YpaBHeHUsS M HEPABEHCTBA

Pemare nuHeliHbIE ypaBHEHUSI U HEPABEHCTBA,
KBaJIpaTHBIC yPaBHEHUS;

Pemate nmorapudmuveckue ypaBHEHUS BHaA
log a (bx + ¢) = d u mpocreiiime HepaBEeHCTBA
Buja log a x <d;

Pemate mokazaTenbHBIC ypaBHEHHS, BUIA a
bx+c = d (rome d MOXHO TpencTaBUTH B BUIE
CTENEHW C OCHOBAaHWEM a) W NPOCTEUIne

Pewamv  payuonanvuvie,  noxazamenvhvie U
Jloeapumuyeckue  ypaeHeHus U HepaseHcmed,
npocmetiuiue UppayuoHanbHole u

MPULOHOMEMPUYECKUE YPABHEHUS, HEPABEHCMEA U UX
cucmemvl;

UCNONb306AMb  MEMOObl  peuleHUusi  YPaGHeHUU:
npugeoenue K U0y «NpousseoeHue pasHo Hyao» ulu
«YACMHOe PasHO HYI0», 3AMEHA NePEeMEHHbIX;

12




HepaBeHcTBa Buja a X < d (rme d MoxHO
Hpe,Z[CTaBI/ITB B BHUIAC CTCIICHU C OCHOBAHUEM

a);.

— TMPUBOAUTH HECKOJbKO MPUMEPOB KOpHEU
IIPOCTEMNIIIErO TPUTOHOMETPUUECKOTO
ypaBHEHHUs BUJA: SinX = a, COSX = a, tgx = a,
ctgx = a, Tme a — Ta0nMYHOEe 3HAYCHUE
COOTBETCTBYIOLIEH TPUTOHOMETPHUUYECKOM
byHKIMN.

B moBcegHEBHOW JKW3HM W TMPU HU3YYECHHH JPYTHX
MPEAMETOB:
— COCTaBJATh W peuiaTb ypaBHEHUS U CUCTEMbI
YpaBHEHM  TMPU  PEHIEHHMH  HECIOXKHBIX
MPaKTUYECKUX 3a/1a4

UCNONIL308AMb  Memoo unmepeanos onsa peulenust

Hepagencma,
UCNOIL3068aMb epagpuueckutl Memoo ons
NPUOTUNCEHHO20 peuleHUs YPAGHEH U U HePABEHCME,

uzobpasicams Ha MPULOHOMEMPUYECKOLL

OKPYHCHOCIU MHONCECMBO pPeueHUll Nnpocmeuux
MPULOHOMEMPUHECKUX VPABHEHUU U HEPAGEHCME,
BbINOIHAMb OMOOP KOPHelU YPAsHeHull UlU peueHull
HepaseHcma 6 coOmeemcmeuu ¢ OONOJHUMENbHbIMU
VCIOBUAMU U OCPAHUYEHUIMU.

B nosceonesnoii ocusnu u  npu usyyeHuu Opyux yueOmvix
npeomemos:

cocmaenams U - pewlamv  YPAGHEHUs,  CUCHEeMbl
VpasHeHull U HepaseHcmea Npu peuleHuu 3a0ay
opyaux yueOHbIX npeomemos,

UCNONb306aMb  YPABHEHUsI U  HepageHcmeda Ol
nocmpoenus U UCCIe008aHUs  NPOCMEuUx
MAmMemMamuyeckux mMooenel peaibHblX CUMmyayutl uiu
NPUKIAOHBIX 3a0aY,

yMemb  UHMepnpemupoeamv — NOJIVYEHHbI  Npu
peweHuU ypaeHenus, HepaseHcmea UiU CUCmembl
pe3yibmam, OyeHusamv e20  Npasoonooodue 6
KOHmeKcme 3a0aHHOU peanbHOU Cumyayuu uiu
NPUKIAOHOU 3A0a4U

DOyHKIUHA

— OmnepupoBath Ha 6a30BOM YpOBHE MOHSTUSMHU:
3aBUCUMOCTh BEJIMYMH, (PYHKIUS, apryMEHT H
3HauYeHHe (YHKIIUU, OOJIACTh OMpEACNICHUS H
MHOXECTBO 3HAaue€HUH (QyHKUMH, Trpaduk
3aBUCUMOCTH, Tpaduk  QyHKIUHA, HYIU
(GyHKIMH, TPOMEXYTKH 3HAaKOIOCTOSHCTBA,
BO3pAaCTaHWE HA YHCIOBOM IPOMEXKYTKE,
yObIBaHME HA  YHUCIOBOM  IPOMEXKYTKE,
HauOoNblllece W HaWMCHbBIEe  3HAUCHHC
(GYHKIMM  HAa  YHCJIOBOM  IPOMEXKYTKE,

Onepupoéamv NOHAMUAMU: 3ABUCUMOCTb BENUYUH,
@yHKyus, apeymenm u 3HaveHue QyHKyuu, obaacmo
onpedenenHuss U MHONCECMBO 3HAYEHUN QYHKYUU,
epagux  3asucumocmu, 2pagux  QyuKyuu, HyaIU
@yHkyuu, NPOMENCYMKU 3HAKONOCMOAHCMEA,
803pacmanue Ha YUCIOBOM NPOMedCymKe, YovlaHue
Ha  YUCIO8OM  NpoOMediCymKe,  Hauboabuiee U
Haumenvlulee 3HaueHue QYHKYUU HA  HUCTOBOM
npomedicymke, nepuooudeckas QyHKyus, nepuoo,
uemHas u HeuemHas PYHKYuU,
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nepuoandeckasi pyHKIUs, NEPHOJ;

— omepupoBaTh Ha 0a30BOM YpOBHE MOHSTHSMHU:
npsMass d  oOpaTHas TPOMOPLIHUOHAIBEHOCTh
JTUHEIHas, KBaJpaTuyHas, jJjorapudmuueckas u

IIOKa3aTeabHas byHKIUY,
TPUTOHOMETPUYECKHE (PYHKIINU;

— pacro3HaBaTh rpaduku 3J€MEHTaPHBIX
byHKIM: npsIMOM U oOpartHoOH
MPOMOPIIMOHATILHOCTH, JIMHEWHO,
KBaJpaTUYHOM, JorapupMuIecKon u
MOKa3aTeIbHOU byHKIHH,
TPUTOHOMETPHUECKUX (DYHKIIMA;

— COOTHOCHUTH rpaduxu 3JIEMEHTapPHBIX
byHKIMIHA: pPSMOi u obpaTtHoit
MPONOPLIUOHAIIBHOCTH, JINHENHOM,
KBaJ[paTUYHOM, JorapupMHUIECKOU u
[10Ka3aTeIbHON byHKUUH,

TPUTOHOMETPUYECKUX (PYHKIUH ¢ PpopMynamu,
KOTOPBIMH OHH 33/1aHBI;

— HaxOJHUTh MO rpaduKy NPUOIMIKEHHO 3HAUYCHUS
(GyHKIIUH B 33JJaHHBIX TOYKAX;

— ompeAensaTh 1mo GyHKIHMM (HYJIH, POMEKYTKH
3HAaKOMOCTOSIHCTBA, MIPOMEXKYTKH
MOHOTOHHOCTH, HauOOJbIIHE€ ¥ HaWMEHBIIINE
3HAYEHHUS U T.I1.);

— CTpOHUTH ICKH3 rpaduka byHKINH,
YIIOBJIETBOPSIIONIEH TMPUBEACHHOMY HaboOpy
ycnoBuil  (MPOMEXYTKH  Bo3pacTaHust  /

yObIBaHMA, 3HAaueHUE (YHKIUM B 3aJaHHON
TOUKE, TOYKH IKCTPEMYMOB H T.J.).
B noBcegHEBHON JKHM3HM U NPU HU3YYCHUM JPYIUX
IPEIMETOB:
— OmpeAensaTh Mo rpaduKaM CBOMCTBA peaslbHBIX
MPOLIECCOB U 3aBUCUMOCTEH (HamOonbpline u

Onepuposams nouamusAMuU: npsamMas u odOpamuas

NPONOPYUOHANLHOCMY,  TUHEUHAs, K8aOpamu4Has,
Jlozapumuyeckas U - NOKA3AMENbHASL  YHKYUU,
mpuecoHomMempuyecKue QyHKyuu;

onpedenams  3Hauenue @OYHKYUU N0  3HAYEHUIO

apeymeHma npu  paziuyHbLlX  Cnocobax 3a0aHus
dyuryuu;

cmpoums epaguKu u3y4eHHbIX QYHKYUL,

ONUCHIBAMb NO 2PAPUKY U 8 NPOCMEUWUX CIYUAAX HO
gopmyne nosederue u ceolicmea QyHKyull, Haxo0UMs
no epaguxky GyHkyuu Hauborvwiue U HauMeHbuiue
3HAYEeHUsL,

cmpoumo 9CKU3 epaghuka ¢dynxyuu,
yoosiemeopsouelti. NPuseOeHHoOMy Habopy VCi08ull
(npomedicymku  803pacmanus/yovleanus, 3HaYeHue
@dyHKYyuu 6 3a0aHHOU MOouKe, MOUKU IKCHMPEMYMOS,
acumnmomol, Hyau QyHKyuu u m.o.);

pewams  YpaeHeHus,  npocmeluue  CUCHEMbl
VPasHeHUull, UCNOb3YSL CEOUCMBA (DYHKYUL U UX
epaghuxos.

B noeceonesnoti scuznu u npu uzyuenuu Opy2ux yueOHvix
npeomemos:

onpedenams no 2pagukam U UCHOAL308AMb O/
Ppewenuss NpUKIaoHsblX 3a0ay CEOUCMEAd pPeabHbiX
npoyeccoé u  3asucumocmetl  (Hauborvuiue U
HauMeHblue 3HAYeHUs, NPOMENCYMKU 803DACMAHUSA
u VObl8aHUS dynxyuu, NPOMENCYMKU
3HAKONOCMOAHCMEA, ACUMAIMOMbL, NEPUOO U M.N.);

UHmMepnpemuposams — Ceolcmea 8  KOHMeKCcme
KOHKPEeMmHOU NpaKmuieckou cCumyayuu,
onpeoensamy no epaguxam npocmeuuiue

Xapakmepucmuky nepuooutecKkux npoyeccos 8
ouonocuu, 3KOHOMUKE, MY3blKe, PAOUOCEA3U U Op.
(amnaumyoa, nepuoo u m.n.)
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HAaMMCHBIIIHEC 3HAYCHUS, IPOMEKYTKH
BO3pacTaHWs M  YObIBaHMSA, MPOMEKYTKH
3HAKOMOCTOSIHCTBA H T.I1.);

— UHTEPIPETUPOBATh CBOWCTBA B KOHTEKCTE

KOHKPETHOU TPAKTUYECKOU CUTyaluu

DIeMEeHTHhI
aHaJIM3a

MaTEMATHYECKOI'0

— OmnepupoBath Ha 6a30BOM YPOBHE MOHATHIMHU:
IIPOU3BO/IHAS (PYHKIIMHU B TOUKE, KacaTeslbHas K
rpaduKy QyHKIMH, TPOU3BOIHAS (YHKINH;

— ONpeAenATb 3HAYCHHE NPOU3BOJHOM (PYHKLIUU
B TOYKE IO H300paKEHUIO KacaTeIbHOW K
rpaduKy, IpOBeIEHHON B 3TOW TOUKE;

— pelaTh HECIOXXKHBbIE 3a7auyd Ha NPUMEHEHUE
CBSI3U MEX]ly POMEKYTKaMU MOHOTOHHOCTH H
TOYKaMHU OJKCTpeMyMa (QYHKLIHH, C OJHOH
CTOPOHBI, U IPOMEXYTKAMH 3HAKOIOCTOSHCTBA
U HYJISIMH TIPOU3BOJHOM ATOM (YHKIMH — C
JPYTOH.

B nosceonegnou orcusHu u npu  usyyeHuu Opyux
npeomemos

— TOJIB3YACHh TpadUKaMH, CpPaBHUBATh CKOPOCTH
BO3pacTaHMs (pocTa, MOBBILIEHUS, YBEITHUCHUS
U T.OI.) WIA CKOPOCTH YyObIBaHUA (TajieHus,
CHWJKEHMsI, YMEHBIIEHUS M T.I.) BEJIUYMH B
peanbHBIX Mpoleccax;

— COOTHOCUTh I'pa(MKU pPEalbHBIX MPOLECCOB U

3aBUCUMOCTEH c ux OITMCAHHSIMH,
BKIJIIOUAIONUMHU  XapPAKTEPUCTUKUA  CKOPOCTH
n3MeHeHuss  (OBICTPBI  pOCT,  TUIABHOE

TMOHWKEHUE U T.I1.);

— WCIOJB30BaTh TpaQUKH peaTbHBIX IMPOIECCOB
JUTSL PEIICHHsI HECJIOKHBIX MPUKJIAIHBIX 3a/1ad,
B TOM YHCIIC OTpEIeIss 1Mo rpaguKy CKOpOCTh
X0J1a mporiecca

Onepuposamv NOHAMUAMU. NPOU3BOOHAST PYHKYUU 8
mouxe,  KacameuvbHas K  2paguxy — QyHKyuu,
npoU3800HASL PYHKYUU,

BLIYUCTIAMb NPOU3BOOHVIO OOHOYNEHA, MHO20YJIEHd,
K8aOpamuo2o KOpHs, NPOU3B00HYIO CYMMbL PYHKYULL,
BLIYUCTIAMb NPOUZBOOHBIE DNIEMEHMAPHBIX QVHKYUL U
UX KOMOUHAYULL, UCTIOTb3YSL CNPABOYUHbIE MAMEPUATDL,
uccneooeamv 6 Npocmetuux Ciyyasx @QyHKyuu Ha

MOHOMOHHOCMY, Haxooums Haubonbwiue U
HauMeHbuue 3HavyeHus QyHKyull, cmpoums epaguxu
MHO20YNEHO8 U NPOCMEUUX  PayuoOHAIbHbIX
@dyHxyu c UCNONIL308AHUEM annapama

mamemamudecKkozo anaiusa.

B noeceonesnoli swcuznu u npu uzyuenuu Opyeux yueOHvix
npeomemos:
—  pewamsv nNpukiaoHvle 3a0auu u3z ouonro2uu, Qu3UKU,

XUMUU, IKOHOMUKU U OPYeUX NPEOMEMOB, CEA3AHHbLE
C  uccredosamuem  Xapakmepucmuk — peaibHbiX
npoyeccos, HaxoxcoeHuem HAudOIbUIUX u
HAUMEHbWUX 3HAYeHUl, CKOPOCMU U YCKOPEHUs U

UHmepnpemuposeams nojy4eHHbvle pe3)ibnianibl

— OmnepupoBath Ha 0a30BOM YpOBHE OCHOBHBIMHU

HUmemsv  npedcmasnenue 0 OUCKDEemHbIX U
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CrarucTuka u Teopus
BEPOATHOCTEH, JIOTUKA U
KOMOHMHATOPUKA

onucaTeIbHBIMU XapaKTepUCTHUKAMU
YHCIIOBOTO Habopa: cpelHee apu(pMeTHIecKoe,
MeAuaHa, HauOoiblllee W HauMEHbIIee
3HAUYEHMUS;

— omnepupoBaTh Ha 0a30BOM YPOBHE MOHSATHUSIMHU:
4acTOTa W BEPOATHOCTH COOBITHSI, CIIYYaHBINA
BHIOOpP, ONBITBI C  PaBHOBO3MOXXHBIMH
3JIEMEHTapPHBIMU COOBITHUSIMU;

— BBIYUCIATH BEPOATHOCTH COOBITHN HA OCHOBE
IIOJICYETA YHCIIa UCXOOB;

B nosceonesnoii owcuznu u npu usyuenuu Opyeux
npeomemos:

— OLIGHHMBATh U CPaBHUBATh B IMPOCTHIX CIIydasx
BEPOSITHOCTH COOBITHI B pealbHOM KU3HU;

—  YUTaTh, COMOCTABIIATD, CpPaBHUBATb,
WHTEPIPETUPOBAT B  MPOCTBIX  CIIydasix
pealibHble J1aHHbIE, IPEICTaBJICHHbIE B BUIE
TabIuIl, IUarpamm, rpaduKkoB

HenpepbleHblX CIYYAUHBIX 8eUYUHAX u
pacnpeoeneHusix, 0  He3A8UCUMOCTU  CLYYAUHBIX
BENUYUH,

umMemsb  npeocmasieHue 0 - MamemMamuieckKom
02HCUOAHUU U OUCNEPCUU CTYUAUHBIX 8ETUYUH,

umemu npeocmasieHue 0 HOPMATbHOM
pacnpeoeneHuu u npumepax HOPMAILHO
PAacnpeoeneHHbIX CAVUAUHbIX 8ETUUUH,

NOHUMAmMb  CYyMb  3aKOHA  OoMbwux  yucen U

8b100POUHO20 MEMOOA U3MEPeHUsl BEPOMHOCMEl
umems npedcmasgierue 00 YCi08HOU 8epPOSIMHOCU U
0 NOJHOU 8EPOAMHOCMU, NPUMEHAMb UX 8 PeuleHUU
3a0ay;

UMemsb NpeocmagieHue 0 BANCHbIX HYACMHBIX 8UOAX
pacnpeoeneHuil U NPUMeHAMb UX 8 peuleHul 3a0a4;
umems npeocmasienue 0 KOPpenayuu CryuyaiuHblx
BEIUYUH, O TUHEUHOU pecpeccul.

B nosceonesnoui scuznu u npu usyuenuu opyaux npeomemos:

BLIYUCTIAMb UTU OYEHUBAMb 8EPOAMHOCMU COObIMUTLL
8 PeanbHOU HCUSHU,

8b1OUPaAMb NOOX00sUUEe MEMOObL NPEOCMABIEHUS U
00pabomku OaHHbIX,

yMemb peulams HeclodCHble 3a0a4l Ha NpUMeHeHUe
3aKOHA 6ONBWUX YUCEN 8 COYUONOUU, CMPAXOBAHUL,
30pasooxpanenuu,  obecneweHuu  Oe3ONACHOCMuU
HaceleHus 8 Ype3sbluaHblX CUMYayUsx.

TekcToBBIC 3a1a4H

— Pematpe HECI0KHBIE TEKCTOBBIE 3a/1a4H Pa3HBIX
THUIIOB;

— AaHAJIU3UPOBATh yCIIOBUE 3a7a4M, npu
HEOOXOIUMOCTH CTPOUTh I €€ pelIeHUs
MaTeMaTUYECKYI0 MOJIETb;

— TMOHMMAaTh M WCHOJB30BATh JJISI PEIICHUS
3a1aun nH(poOpMaInio, MPEACTABICHHYIO B BUJIC
TEKCTOBOM W CHMBOJILHOM 3aIlMCH, CXEM,

Pewamu 3a0auu pazueix munos, 6 mom yucie 3a0aiu
NOBbIUEHHOU MPYOHOCMU;

8b10UpaMb ONMUMATLHBIU MEMOO PeueHUsl 3a0a4u,
PAcCCMampusas paziuyHvle Memoobl,

CMpoUmsb Mooeb peuleHus 3a0ayu, NPosooUns
00Ka3amenbHble paccyHcoeHus;

pewams 3a0a4u, mpebdyowue nepebopa 8apuaHmos,
NpoBepKU YCI08Ull, 8b1OOPA ONMUMATLHO2O0
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Ta0IuI, TUarpamm, rpad)uKoB, PUCYHKOB;
JeiCTBOBATD IO aJITOPUTMY, COJIEPIKAILIEMYCS B
YCIIOBUY 3a]1a4U;

UCIIOJIb30BaTh JIOTUYECKHE PACCYKICHUS MpPU
pEILIeHUH 3a/1auH;

pabotath ¢  HM3OBITOYHBIMHU  YCIIOBHSIMH,
BbIOMpas W3 Bcell MHPOpPMALUU JaHHBIE,
He0oOXOIMMBIE I PeIlIeHUs 3a/1auH;
OCYIIIECTBIIATD HECIIOKHBIN nepe6op
BO3MOXXHBIX pEIICHUH, BBIOMpas U3 HUX
ONTUMAaJbHOE o KpUTEPHSIM,
chOpMyITUPOBAHHBIM B YCIIOBHH,
aHaAJIM3UPOBATh u UHTEPIPETUPOBATH
MOJTyYCHHBIE PEIIEHUS] B KOHTEKCTE YCIOBHSA
3aJauu, BbIOMpAThH pelIeHus, HE
MIPOTUBOpEYAIINE KOHTEKCTY;

peliaTh 3a/1a4i Ha pacuyeT CTOUMOCTH MOKYTIOK,
YCIIyT, IO€3/10K U T.I1.;

peliaTh HECIOKHBIE 3a/layd, CBS3aHHBIC C
JOJIEBBIM y4acCTHEM BO BJIaJeHUU (QHUPMOIA,
MpeaNpUATHEM, HEABUKUMOCTBIO;

pemiate 3aJa4d  Ha MPOCTHIE  MPOICHTHI
(cucteMbl  CKUAOK, KOMHCCHH) H  Ha
BBIUMCJICHHE  CJOXHBIX  MPOLEHTOB B
pa3IMYHBIX CXeMaX BKJIAJOB, KPEIUTOB U
UIIOTEK;

pemath MpakTUYEeCKHe 3aJadyu, TpeOyromue
WCIIOJIb30BAHUS OTPUIIATEIbHBIX YHCEN: Ha
olpejiefiecHue TeMIepaTyphl, Ha OMNpeIeIeHUe
MOJIOKEHHSI Ha BPEMEHHOM ocH (10 Halei 3pbl
U TO0cje), Ha ABW)KCHUE JIEHEKHBIX CPE/ICTB
(mpuxon/pacxon), Ha onpeaccHue
TJTYOUHBI/BBICOTHI U T.11.;

WCIOJIb30BAaTh ~ TOHATHE  MacmTaba  aus

pesyrbmama;

—  GHaMU3UPOBAMb U UHMEPNPEMUPOBAMb Pe3YIbmambl
8 KOHmMeKCcme yCl08Usl 3a0ail, 8bloUupams peuleHus,
He npomugopedaujue KOHMeKCny,

—  nepesooums npu peuteHuu 3a0a4u UHGOPMayuo us
00HOIU hopmbl 8 Opy2yI0, UCNOIL3YSL NPU
He0OX00UMoCmu cxembvl, mabauybsl, epaghuxu,
ouazpammol;

B nosceonesnoil srcuznu u npu uzyueHuu Opyeux npeomemos:

—  pewams npakmuyecKkue 3a0ayu u 3a0a4u u3 opyeux
npeomemos
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HAXOXXJCHHUS PACCTOSHUN W JJIMH Ha KapTax,

IUIAaHAX MECTHOCTH, IUIaHaX IOMEUICHHH,

BBIKpO¥KaXx, Mpu paboTe HAa KOMITBIOTEPE U T.I1.
B nosceonesnoii srcuznu u npu uzyueHuu opyaux
npeomemos:

— pemarh HECIOXHBIE MPAKTUYECKHE 3aTadu,
BOZHUKAIONINE B CUTYAlMsIX TTOBCETHEBHOM
KHU3HH

I'eomerpus

— OmnepupoBath Ha 6a30BOM YpOBHE MOHATUSMHU:
TOUYKa, IpsAMasi, IUIOCKOCTh B MPOCTPAHCTBE,
NapajulelbHOCTh M MEPIEeHIUKYISIPHOCTD
IIPSAMBIX U IJIOCKOCTEM;

— pacro3HaBaTh OCHOBHBIE BU/IBI
MHOTOTPaHHUKOB (mpusma, UpamMua,
pSIMOYTOJIBHBIN Mapajuienenumnes, Kyo);

— u300paxaTh u3ydaeMble (UTYpPHI OT PYKH H C
MIPUMEHEHHEM MIPOCTBIX YepTEKHBIX
MHCTPYMEHTOB;

— genath (BBIHOCHBIE) TUIOCKHE YEPTEXKH U3
PUCYHKOB TPOCTBIX OOBEMHBIX (UIYp: BHUJ
CBEpXY, COOKY, CHU3Y;

— W3BJIEKaTh MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (UTypax, NpeICTaBICHHYIO
Ha YepTekax U pUCYHKaX;

— npuMmeHaATs  Teopemy  Iludaropa  mpum
BBIUUCIICHUH 3JIEMEHTOB CTEPEOMETPHUECKUX
uryp;

— HaxoJuTh OOBEMBI M IUIOLIAJU MOBEPXHOCTEH
MPOCTEUIIINX MHOTOTPAaHHUKOB C IPUMEHEHUEM
(opmyu;

— pacro3HaBaThb OCHOBHBIC BUJBI T€J BpAICHUS
(xonyc, UIUHAP, chepa u map);

— HaxoAuTh OO0BEMBbI U IUIOMIAJIM MOBEPXHOCTEH
MPOCTEHIINX  MHOTOTPAHHUKOB WU Tel

Onepupoéamv ~ noHAMuAMU:  MOYKA,  NPAMAS,
NIOCKOCMb 8 NpOoCmMpancmee, NApAlIelIbHOCIb U
NePReHOUKYIAPHOCIb NPAMBIX U NIOCKOCME;
npuUMeHAmb O peuleHuss 3a0a4 2eomempuyecKue
gaxkmul, eciu ycnosus npumeHeHus 3a0amvl 8 AGHOU
dopme;

pewams 3a0a4u HA HAXOHCOEHUEe 2e0MempuiecKux
8eUYUH NO 0OPA3YAM UNU ANCOPUMMAM,

Odenamsv (8bIHOCHbBLE) NIOCKUE YePMedCU U3 PUCYHKOB
00beMHbIX ueyp, 6 MmMOM yucie pucosamv 6uUo
c8epxy, cOOKy, Cmpoums ceyeHuss MHO202PAHHUKOB,
uzenekamo, uUHmMepnpemuposams u
npeobpazoevieams UHGOPMAYUIO O 2eOMEeMPUYECKUX
Queypax, npedcmasienHyro Ha Yepmencax,
NpUMeHAmMb 2eomempuieckue Gakmvl 01 peuileHus
3a0a4, 68 MOM uucie npeononNacarouux HecKoIbKO
Wazos peueHus;

ONUCHIBAMb  83AUMHOE PACNONONCEHUE NPAMBIX U
naIocKocmell 8 N(pOCMpancmee;

Gopmynuposams ceoticmea u NPU3HaKu gueyp;
00KA3b18AMb 20MEeMPUIeCKUe YMBEPIHCOCHUSL,
e1ademsn CMAaHOapmHoll K1accuguxayue
NPOCMPAHCMBEHHbIX  uyp  (nupamuosi, npuUMbl,
napanneienuneowl),

Haxooums 00vembl U NIOWAOU NOBEPXHOCMEU
2eoMempuiecKux mei ¢ npuMeHeHuem opmys,
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BpAICHHS C IPUMEHEHHEM (POPMYIL.
B noeceonegnoil orcusHu u npu  usyuyeHuu Opyeux
npeomemos:

— COOTHOCUTh aOCTpakTHbIE TE€OMETPHUUYECKUE
MOHATHS ¥ (aKThI C peaTbHbIMU KU3HEHHBIMH
00BEKTaMU ¥ CUTYAIUSIMH;

— WCTOJB30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX
reOMeTpUUYeCKuXx  (Guryp  ansg  pelieHus
TUTIOBBIX 3aJa4 MPAKTHIECKOTO COJICPIKAHMS,

— COOTHOCUTH TUIOIIAIM TOBEPXHOCTEH  Tell
OJIMHAKOBOH (JOPMBI PA3TMUHOTO pa3Mepa;

— COOTHOCHUTh OOBEMBI COCYAOB OJIMHAKOBOH
(OpMBI pa3TMYHOTO pa3Mepa;

— OLICHUBATh bopmy MIPaBUIHHOTO
MHOTOTpaHHHKA TIOCJIe CIWJIOB, CPE30B H T.II.
(ompenensTh KOJMMYECTBO BepIIWH, pedbep u
rpaHeil TOTy4YeHHBIX MHOTOTPAHHUKOB)

BLIYUCTISIND PACCMOSHUS U Y2lbl 8 NPOCMPAHCIEE.
B noeceonesnoti owcusnu u npu usyuenuu Opyeux
npeomemos: UCNONB306aMb ceolicmea
ceomempuyeckux — Queyp O peuwleHust  3a0ay
NPAKMUYecKko20 Xxapakmepa u 3a0a4 U3 Opyeux
obnacmertl 3HaHUll

BekTopbl 1 KOOPAMHATHI B
MPOCTPAHCTBE

— OmnepupoBarb Ha 0a30BOM ypOBHE MOHSATHEM
JIEKapTOBBI KOOPIMHATHI B TPOCTPAHCTBE;

— HaxOJWTh KOOpPAWHATHI BEpIIMH Kyba U
MPSIMOYTOJIBHOTO MapaJuIeyeuIea

Onepupoeams NOHAMUAMU 0EKAPMOBbl KOOPOUHAMbl
68 npocmpaucmee, 8eKmop, MoOYIb  68eKmopd,
PABEHCMBO BEKMOPO8, KOOPOUHAMbI BeKMOpd, Y20l
MexHcoy — 8eKmopamiu, — CKANApHOe — NpousseoeHue
BEKMOPO8, KOJIUHEAPHbLE BEKMOPbL,

Haxooums paccmosanue mexcoy O08YMsa MOUKAMU,
CyMMY 8eKMOPO8 U Npou3zeedeHue 6eKmopa Ha Yucio,
V2Ol MenHcoy 8eKmopamu, CKAIAPHOe NpoussedeHue,
PAackaaovleams 6eKmMop No 08YM HEKOIIUHEaAPHbIM
sexmopam;

3a0a6amsb NJIOCKOCMb YPAGHEeHUeM 6 0eKapmosou
cucmeme KOopouHam,
pewams npocmeuiuiue
8EKMOPHO20 basuca

3a0ayqu 86eoeHuem

Hcropust MaTeMaTUKHU

— OnwuceiBath OT/I€NIbHbIE BBIJIAIOLTUECS
pe3yNbTaThl, MOJYyYEHHBIE B XOJI€ Pa3BUTHUS
MaTEMaTHKHU KaK HAyKH;

Hpedcmaeﬂﬂmb 6K1A0 ebldaiomuxc;z mamemamuKkos 6
paseumue mamemamuKku U UHbIX HAYUYHbLX 05.716101’}1@12,'

NORUMAMb POJIb MamemamuKu 6 paseumuu Poccuu
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3HATH MPUMEPBl MATEMAaTUYECKUX OTKPBITHU H
UX AaBTOPOB B CBSI3M C OTCYECTBEHHOM H
BCEMHUPHOM UCTOPHUEH;

IIOHMMATh POJb MATEMaTUKA B Pa3BUTHH
Poccun

Metoabl MATEMATHKH

[IpuMeHsTh U3BECTHBIE METOJBI MPU PELICHUH
CTaHJIaPTHBIX MaTEMaTHYECKHUX 3a]1aY;
3aMeydaTh U XapaKTepu30BaTh MaTEMaTUUYECKUE

3aKOHOMEPHOCTH B OKpY>Karoleun
JIeNCTBUTEIILHOCTH,
MPUBOJIUTH MPUMEPbI MaTeMaTHYeCKHUX

3aKOHOMEPHOCTEH B MpPUPOJE, B TOM YHCIE
XapaKTEPU3YIOIIUX KPAacoTy M COBEPUICHCTBO
OKpY)KAalOIIero  MUpa W MPOU3BEICHHM
HCKYCCTB

Hcnonvzoeamv  ocnogHble  memoObl  QoOKA3amenbcmed,
npo6ooUMb 00KA3AMENbCMEBO U GbINOIHAMb ONPOBEPIHCEHUE,
NPUMEHAMb OCHOGHBIE MEMOoObl Peuenus MamemMamuieckux
3a0ay;

Ha OCHOBe MAMEMAMUYECKUX 3aKOHOMepHOCmell 8 Npupooe
Xapaxmepuzoeams Kpacomy u COBEPULEHCTNBO OKPYICAIOUe20
MUpa u npou3eedeHUll UCKyccmea,

npUMeHsimb  npocmeluiue  NpocpaMMHble  cpedcmea U
INEKMPOHHO-KOMMYHUKAYUOHHBIE — CUCMEMbl  NPU  peuieHuu
Mamemamuyeckux 3a0au
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2 CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUILJIUHBI

2.1 O0beM yueOHOM TUCHMILIMHBI U BUAbI Y4€0HOI padoThI

Bua yuyeOHoi padoThI

Konauuecmeo uacoes

MaxkcumasnbHasi yueOHas HAarpy3ka (scero) 373
O0si3aTesibHAs ayIMTOPHAs yueOHasi Harpy3Ka (Bcero) 285
B TOM YHCJIE:
— npakmuyeckue pabomoi 123
— KOHmMPOJIbHbIE pabombl 17
Bueayauropnas (camocrosiTe/ibHas) ydeOHasi padora 88

00y4amerocst

Ilpomesccymounas ammecmayusa 6 popme 3K3ameHa
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2.2 Conep:xxkanme yueOHou qucuunianabl OY /1.04/y MaTtemaTuka

HaunmeHoBaHue Coaepixkanue yueOHOro MaTepuaJa, JJabopaTopHble U NpaKTH4YecKue padoThl, Oo0bem YpoBennb
pa3aesioB M TeM CaMOCTOATEJbHAsA padoTa 00yYarLIUXCsH 4acoB OCBOCHHUA
1 2 3 4
Pa3nen 1. Beenenue 4
Coaep:xkaHue yueOHOro MaTepuasa
Matematuka B HayKe, TEXHUKE, SKOHOMHKE, HWH(POPMAIIMOHHBIX TEXHOJOTHSIX M MPAKTUYECKOU ) 12
nestenbHOCTH. llenm W 3amaum m3ydeHuss maremMaTuku Tpu ocBoeHuM mpodeccuit CIIO u ’
Tema 1.1 BBenenne o
cnenuansHocTeit CIT1O
KonTposbHas padora ) 3
Brinosinenue 3agaHuii BXOJHOTO KOHTPOJIA
Pa3gen 2. Pa3BuTHe NOHATHS 0 YHCJIE 12
Coaep:xaHue y4eOHOIr0o MaTepuaJa
T ensie u panuoHanbHble uucha. JleWcTBUTENbHBIC 4YucHa. [IpubnudiceHHble BbIYUCTEHUS. 6 1,2
ema 2.1 Komnnexcnuvie uucna
Pa3BuTHe noHATHA 0
—_— IIpakTuyeckue 3aHATHSA
Apudmerndeckre NEHCTBUS HaJ YHUCIaAMH, HAXOXJICHUE MPUOIIKEHHBIX 3HAYCHHWH BEIUYUH U 6 3
MTOTPENTHOCTEH BhIUMCICHUH (aOCOTIOTHON M OTHOCUTEIBHOI ), CPABHEHHE YHCIIOBBIX BBHIPAKCHUM.
Pasznea 3. Kopumn, crenenu u jorapudpmol 30
Coaep:xkaHue yueOHOro MaTepuasa
KopHu u crenenn
Kopuu HaTypanbHO cTeneHM U3 4uclia W WX cBoMcTBa. CTENeHW C palMoHaIbHBIMU
nokazatesnsiMu.  CteneHu ¢ JEHCTBUTENbHBIMU — mokazarensiMu. (Ceouicmeo  cmeneHu ¢
OelicmseumenbHblM NOKA3amenem.
Tema 3.1 Jlorapugmsi 16 1,2
Kopuu, crenenn m | Jlorapudpm uncia. OcHOBHOE JIOrapu(p)MUYECKOE TOXKAECTBO. JlecATHUHBIE M HaATypalbHbIE
Jorapupmsi norapudmsl. [IpaBuino neiictus ¢ norapupmamu. [lepexon kK HOBOMY OCHOBaHHIO.
IIpeoOpa3oBanme ajqredpandecKux BbIpPaKeHU il
[IpeoOpazoBaHre  palMOHANBHBIX, HPPAIMOHATBHBIX, CTEMEHHBIX, IIOKA3aTeNbHBIX |
Jorapu(MUUECKUX BbIpAKEHUH
IlpakTHYeckue 3aHATHS 1 3

Brruncnienune u cpaBHeHUE KOpHEW. BrIoTHEHHE pacyeToB ¢ paauKaiaMu

22




Pemienue  uwppammoHanbHbIX — ypaBHeHUW. HaxoxnaeHue cremeHed ¢ palMOHAJIbHBIMU
nokazarensimu. CpaBHeHue crerneHeil. IIpeoOpazoBaHue BBIpOKEHHH, COAEP)KAIIUX CTETEHH.
Pemenue noka3arenbHbIX YypaBHEHUH.

Pemenue npukiagHbix 3a1ay.

Haxoxxnenne 3HaueHuit jorapudmMa IO MPOU3BOJILHOMY OCHOBaHMIO. [lepexom oT omHOTO
OCHOBaHUSI K Jpyromy. Berumcnenue wu cpaBHeHue sorapudmon. JlorapupmupoBanue u
ITOTEHIIMPOBAHUE BBIPAKECHUM.

KonTposbHasi padora

KonrponsHas padora «Jlorapugm»
Kontponbras pabota «CBOMCTBA KOPHEH M CTETICHEI.

Pasznea 4. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE

22

Tema 4.1
OcHOBHBIE NOHATHSA

Conep:xanue yueOHOro MaTepuasia

B3anMHOe pacnonokeHue IByX NpsIMbIX B TpocTpaHcTBe. [lapamiensHOCTh TPsMOi U INIOCKOCTH.
[TapayenbHOCTB IUIOCKOCTEN. IlepneH IuKyYISIPHOCTD MPSAMOM U INIOCKOCTHU. [lepnienaukyisp u
HAKJIOHHAA. YTOJI MEXAY MPSIMOM U TIIOCKOCThIO. JIBYyrpaHHBIi yroi. YToia Mexay MI0CKOCTIMM.
IlepneHqUKYISAPHOCTD IBYX IUIOCKOCTEN

I'eomeTpuueckue npeodpazoBaHusi MPOCTPAHCTBA: TAPAJUIETBHBIN IEPEHOC, CHMMETPHS
OTHOCHUTEIIBHO IJIOCKOCTU

[TapannensHoe mpoekTUpoBaHue. [lnowade  opmoconanvhou  npoexkyuu. V300pakeHne
IPOCTPAHCTBEHHBIX (pUryp

12

1,2

HpaKTl/l'leCKOC 3AHATHC

[Ipu3Haky B3aMMHOIO pacloJIOKEHUS MPSAMBIX. YTOJI MEXKY IPSIMBIMHU. B3auMHOE pacnonoxeHue
IpSAMBIX U IUIOCKOCTEH. llepneHaukyisp M HaKIOHHAs K IUIOCKOCTH. YTOJI MEXIAy NpsSMOH U
IJIOCKOCTBIO. Teopembl O B3aWMMHOM pPAaCHOJOXKEHUH TPSMOW M IUIOCKOCTH. Teopema o Tpex
NEPIEHIUKYIIApax.

[Ipu3Haky ¥ CBOMCTBA MapaJIEIbHBIX U NEPIECHIUKYIAPHBIX IIOCKOCTEHN

PaccTosiHMe OT TOYKHU 10 MJIOCKOCTH, OT IPSIMOM 10 MJIOCKOCTH, PACCTOSHUE MEXAY IUIOCKOCTIMM,
MEX1Y CKPEIIUBAIOIIUMUCS IPSIMBIMHU, MEKIY TPOU3BOJIBHBIMU (DUTYpamMH B POCTPAHCTBE
[TapannensHoe TPOSKTUPOBAHUE U €T0 CBOUCTBA. Teopema o niowaou Opmo2oHaibHOU NPoeKyul
MHO20Y201bHUKA. B3ariMHOE pacIoyiokeHne NPOCTPAHCTBEHHBIX QUTYD.

KonTtpoJsabHas pabora

Konrponbnas pabora «IIpsiMble ¥ TUIOCKOCTH B IPOCTPAHCTBEY.

Pa3nes 5. KomOunaropuka

16

Tema 5.1

| Conep:xanme yue6Horo Mmatepuaia
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DJIeMEeHTBI
KOMOUHATOPUKH

OcHOBHbBIE NMOHATHUS KOMOMHATOPUKHU. 3aJauyd Ha IOJCYET YMCIAa pa3MEIIEHUH, NepecTaHOBOK,
coyeranuil. Pemenue 3amau Ha mepebop BapuantoB. Popmyna O6mHoma HproToHa. CBOWHCTBO
OmHOMUHATBHBIX KOdhurmenToB. Tpeyronpauk [Tackamns

IIpakTnyeckue 3aHATHS

[IpaBuna xomOuHaTOpukH. PemieHne KOMOMHATOPHBIX 3anauy  Pa3MerieHusi, coyeTaHuss H 7 3
nepectraHoBkd. bunoMm HeroToHa u tpeyronbsHuk I[ackans. [Ipuknaansie 3agaymn.
KonTtpoJsbHas padora 1 3
KonTpomnpHas paboTta mo Teme «31eMEHThl KOMOHMHATOPUKI.
Pa3nes 6. KoopanHaTtsl H BeKTOpa 24
Conep:kanue y4eOHOro Mmarepuasa
IIpssmoyronbHas (aekapToBa) cucTeMa KOOpAMHAT B IpocTpaHcTBe. Dopmyna paccTOsSHUS MEKIY
nByMst Toukamu. KoopimHaThl cepeuHbl OTpe3ka. Y paBHEHUE cPepbl, niockocmu u npsmol.
Bexktopsl. Moaynb BekTopa. PaBeHcTBO BekTOpOB. Cli0’k€HHE BEKTOPOB. Y MHOKEHUE BEKTOpA HA 12 2
yuco. PasiioxkeHue BeKTOpa 10 HaIpaBICHUSIM. YTOJI MEXIy Bekropamu. IIpoeknus Bekropa Ha
T 6.1 ocb. Koopaunatel BekTopa. CkansipHOE MPOU3BEICHUE BEKTOPOB.
eMa o. Vcnonp30BaHne KOOPAMHAT U BEKTOPOB IPU PEILIEHUN MaTEMATUYECKUX U IPUKIIAIHBIX 3a1ay.
Koopaunatel n
IIpakTuyeckue 3aHATHS
BEKTOpa v
Bexkropsl. [lelicTBus ¢ BeKTOpaMu. JlekapToBa CUCTEMa KOOPAUHAT B IPOCTPAHCTBE.
VYpaBueHnue npsmMoit, cepsl, mIockocTu. PaccrossHne mexay Toukamu. J[elicTBUS ¢ BEKTOpamu, 11 3
3aJJaHHBIMU KoopAuHaTaMu. CKaJsipHOE MPOU3BENEHUS BEKTOPOB. BEKTOpHOE ypaBHEHHUE MPSAMON
1 IJIOCKOCTH. VIcoap30BaHNe BEKTOPOB MPH JOKA3AaTEIbCTBE TEOPEM CTEPEOMETPHUHN.
KonTposbHasi pabora 1 3
KonrtponbHas pabora o teme «KoopanHaThl M BEKTOPBI».
Pasznesa 7. OCHOBBI TPUTOHOMETPHH 35
Conep:xanue yueOHOro MaTepuasa
T 71 Paguannas mepa yria. I[IoBOpoT TOYKM OTHOCHTENBHO Hadana KoopauHaT. CuHyC, KOCHHYC, 4 1,2
ema 7.
TaHT€HC U KOTaHTeHC uncia (yria). 3Haku CHHYCa, KOCUHYCa, TAHT€HCa U KOTaHTeHca
OcHOBHbIE TOHATHUSA
IIpakTH4YecKoe 3aHATHE 4 3
PanuanHblii METOZT M3MEPEHHUS! YTIIOB U CBSI3b C TPaJlyCHOM MEpOM
T 79 Conep:xanue yueOHOro MaTepuasa
ema 7.
OCHOBHEIEC OCHOBHBIE TPUTOHOMETPHYECKHE TOXJAECTBA TpHUroHOMETpHUUYECKHE TOXKAeCTBAa. DOpMyIsl 7 12
MPOTHBOMOJOXKHBIX uucen (yriaoB). dopmynsl ciaoxenus. PopMmyinbl IBOHHOrO umcia (yria). ’
TPUTOHOMETPHYECKHE
Dopmynvl nonosunno2o yucia (yena). DopMyibl NpuBEICHUS.
TOKAECTBA
IIpakTHYeckne 3aHATHS 6 3
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OCHOBHBIE TPUTOHOMETPUUECKHE TOXKIECTBA, (POPMYJIBI CIIOKEHHS, YIBOCHHUS.

KonTtpoJsabHas pabora

1 3
KonrponbHast pabota «OCHOBBI TPUTOHOMETPHI.
Conep:xanue yueOHOro MaTepuasa
T 73 [IpeoOpa3oBaHre CyMMBI TPUTOHOMETPUYECKHX (YHKIIUH B MPOU3BEACHHE U TMPOHU3BEICHHS B 3 1,2
ema 7. y
CYMMY. Buipaosicenue mpuzoHomempuieckux QyHKyuil yepes man2eHc no108UHHO20 apyMeHma
IIpeoOpasoBanue
. IIpakTnyeckne 3aHATHSA
npocTeimux =
[IpeoOpa3oBanue CyMMBI TPUTOHOMETPHYECKUMX (YHKUMH B MpPOU3BEACHUE, MpeoOpa3oBaHHE 2 3
TPUTOHOMETPUYECKUX OH3BCTe oMo cc o S
N MIPOM3BEICHUS TPUTOHOMETPUUECKUX KIUH B My.
BbIPasKeHUH P A P 1% YHEL YMMY
KonTposbHas padora 1 3
KonTpomnpHas pabota o Teme «IIpeobpa3oBaHre TPUTOHOMETPUUECKUX BBIPAKEHU )
Conep:xanue yueOHOro MaTepuasa
[Ipocreiiine  TPUTOHOMETPUYECKUE  ypaBHEHUS.  [Ipocmetiwue  mpucoHomempuyeckue 3 12
Hepagencmaa. ’
Tema 7.4 ApPKCHHYC, aDKKOCHHYC, aDKTAHT€HC, apKKOTAHTEHC YMCIa
TPUTOHOMETPHIECKUE | [T axTHyecKkoe 3aHATHE
YPaBHeHHSA U "
HePABEHCTBA [Tpocreiimme TpUrOHOMETPUUECKHE YpaBHEHUs U HepaBeHCTBA. OOpaTHBIE TPUTOHOMETPUIECKUE 3 3
(GYHKIIUU: apKCUHYC, apKKOCHHYC, apKTaHT€HC, apKKOTAHT€HC.
KonTposbHas pabora 1 3
KonTponbnas pabora no teme « TpuronomeTpruyeckue ypaBHEHUS! 1 HEPABEHCTBAY
Pa3nen 8. ®ynkunu u rpadpukn 24
Coaep:xkaHue yueOHOr0 MaTepuasa
Oynknusa. O0macTh onpeneraeHuss U 00J1acTh 3HaUYeHU; Tpaduk GyHKIIUHA, TOCTPOCHUE TpaduKOB 3 1,2
Tema 8.1 (GYHKINH, 33laHHBIX Pa3IMYHBIMH CITIOCOOAMU
OcHoBHble noHsATHA | [IpakTHYecKHe 3aHATHSA
[Tpumepsl 3aBUCUMOCTEH MEXTy TIEPEMEHHBIMU B PEATbHBIX MPOIIECCaX U3 CMEXKHBIX JUCIIHILTHH. 2 3
Omnpenenenue pynkiuii. [loctpoenue u urenne rpadukos GyHkiui. MiccnenoBanne GyHKIun
Cojaep:xkaHue yueOHOro MaTepuasa
MOHOTOHHOCTb, OTPAHUYEHHOCTh, YETHOCTh, HEYETHOCTh, IEPUOIUIHOCTh. [IpoMexyTKH
Tema 8.2 BO3pacTaHUsiT W YOBIBaHUWS, HaAWOOJbIIee W HAUMEHBbIIEE 3HAYEHUS, TOYKH OJKCTpEMyMma.
CpoiicTBa pynkumid. | ['papuueckas wunTepnperanus. I[Ipumepsl (YHKIMOHATBHBIX 3aBUCUMOCTEH B  peajbHBIX 7 1,2

OoOpaTumblie GyHKIUM

nporeccax. Apudmerndeckue omnepanuu Han GyHkmusaMu. CroxkHas (QyHKOHS (KOMIIO3HUINSA).
[TonsaTHE O HETIPEPHIBHOM (PYHKITHH.
O6uacth onpezesieHns U 001acTh 3HaueHU o0paTHOM GyHKIMU. [ paduk obpaTHOI dyHKIIMN
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IIpakTHYecKkue 3aHATHSA

CBoiicTBa JIMHEWHOW, KBAJAPAaTHUYHOH, KYCOUHO-JIMHEHWHOW W JPOOHO-TMHEWHOW (DYHKIIHI. 3 3
HenpepsiBable u nepuoandeckue pynkunn. OOparHble GyHKINU U UX rpaduKu
T Conep:xanue yueOHOro MaTepuasa 4 12
ema 8.3 Onpenenenue GyHKIUHN, UX CBOICTBA U rpaduKu ’
Crenennble,
HoKa3aTeLHELE, l-[pa}(Tl/I'ICCKI/Ie 3aHATHUS
CpoiictBa u rpaduku  cuHyca, KOCHMHYyca, TaHreHca M  KoTaHreHca. OOpaTHble
JorapupmMuyeckue u
TPHIOHOMETPHYECKHE Tpuronomerpuueckue Gpynkmun. I'apmonnueckue konedanus. [Ipuknanneie 3agayun. 4 2,3
[TokazarenbHble, TIorapupMUIEecKie, TPUTOHOMETPUUECKHUE YPAaBHEHUS U HepaseHCmed
¢ynkuun. Oo6paTHbie
TPUTOHOMETPHYEeCKHUe
P e— KonTposbHas pabora _ 1 3
KonTponbhas pabota no teme «OyHKIIMH, UX CBONCTBA U TPaQUKU»
Pa3nes 9. MHOrorpaHHUKH H KpYIJIbIe TeJla 30
Cojaep:xkaHue yueOHOro MaTepuasa
[Tonatue MHOTOrpaHHMKa. Bepimnel, pedpa, rpaHl MHOTOTpaHHUKa. Paszsepmka. Muozoepannule
yenvl. Buinyknvie mnozoepannuku. Teopema Junepa.
[Tpusma. Ipsimas u nakronnas npusma. [paBunbaas npusma. [Tapamnenenunesn. Kyo.
[Tupamupa. [IpaBunibHas nupamMuga. Y cedeHHas nupamuaa. Terpasp. 6 1,2
Tema 9.1 Cummerpu B KyOe, B apajuiesienuIiesie, B Ipu3Me U MUpaMue.
MHoOrorpaHHUKHU Ceuenus xKy0a, IpU3Mbl U TUPAMUJIBL.
[IpencraBineHne O MPaBUIIBHBIX MHOTOIpaHHHMKaX (TeTpasape, KyOe, OKTarzape, HoJeKa’Jape H
HUKOCadIPe)
IIpakTHYecKHe 3aHATHSA
Paznuunble BUIBI MHOTOTpaHHUKOB. WX m3o00paxenus. CedyeHus, pa3BepTKH MHOTOTPAHHUKOB. 4 3
[Tmomanes moBepxHocTu. Buasl cimMeTpuii B mpocTpaHcTBe. CHUMMETPHUS MHOTOTPAHHUKOB.
Conep:xanue yueOHOro MaTepuasa
[unuuap u KoHyc. YcedeHHbIH koHyc. OCHOBaHUe, BHICOTa, OOKOBas MOBEPXHOCTH, 0Opa3yromas, 6 12
Tema 9.2 pa3BepTka. OCeBbIE CEUEHHS U CEUEHHUS], TApAJLIEIbHbIE OCHOBAHMIO. ’
Tena u mosepxuoctu | Ilap u chepa, ux ceuenus. KacatenpHas miockocTs K cepe
BpAallleHUs IIpakTnyeckue 3aHATHSA
Paznuunple Bumbl Tenm Bpamenwil. Mx wuzoOpakenus. CedeHus, pa3BepTKH TeN BpaIICHHUS. 4 3
ITnonjanp noBepXHOCTH Tel BpalieHus. CHUMMETpHs T BPALLEHUS.
Tema 9.3 Coaep:kaHue yueOHOro MaTepuaja 4 15
)

HN3mepenus B

O6beMm u ero u3mepenue. MaTerpansHas Gopmyna oobema.
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reoMeTpuu

®opmyna oObema Kyba, MPSAMOYTOJBHOIO Mapajulelenuiesna, MpU3Mbl, LHUIMHIPA U KOHYCA.
dopmyna IO MOBEPXHOCTEH IMIMHApa M KoHyca. Popmyna obbema mapa M IJIOUIaIu
chepsr

ITono6ue ten. OTHOIIEHNE MIIOMIAACH MOBEPXHOCTEH M 0OBEMOB MOTOOHBIX TEJ

HpaKTI/I‘leCKI/Ie 3AaHATHA

Brruncnenue miomazaeit 00beMOB MHOTOTPAHHUKOB U TE€J BPAIICHHUS. S 3
KonTposbHasi padora 1 3
KonTponpHas pabora «O0beMbI U TIOMIATH T

Pa3gen 10. Hauajio MaTeMaTHYE€CKOI0 AaHAJIN3A 34
Coaep:xaHue yueOHOIr0o MaTepuaJa
Omnpenenenue, crnocoObl 3aJaHUs W CBOWCTBA YHMCIOBBIX IOCIIENOBAaTEIbHOCTEH. [lonamue o
npedene  nocredosamenvrocmu. Cywecmeogeanue npeoena MOHOMOHHOU — O2PAHUYEHHOU 7 1,2

Tema 10.1 nocneoosamenvhocmy. CymMMHUpOBaHUE TMocliefoBareiabHocTell. beckoHeyHo  yObIBaromias

IMocienoBaTeILHOCTH | TEOMETPUUYECKAS IPOIPECCHUS U €€ CyMMa
IIpakTHYecKHe 3aHATHSA
YucnoBas mocae10BaTeNbHOCTh, CIIOCOObI €€ 3ajaHusl, BRIYUCICHNE YWIEHOB MOCIEA0BaTEIbHOCTH. 7 3
[Tpenen mocnenoBarensHOCTH. beckOHEYHO yOBIBAIOIIAs T€OMETPUIECKAsl POTPECCHS
Coaep:xkaHue yueOHOro MaTepuaja
[Tonatne o mMpPOU3BOAHOM (YHKIMM, €€ TC€OMETPUYECKUN U (PU3MUYECKUI CMBICI. YpaBHEHHE
KacarenbHOU K rpaduky ¢yHkiuu. [IpousBoaHbIE CyMMBI, pa3HOCTH, MPOU3BEACHUS, YaCTHOTO.
[TpaBuna nudpepentupoBanus. [Ipon3BoaHbIE OCHOBHBIX 3JIeMEHTapHbIX QyHKIMA. [IpuMeneHue
MPOM3BOJHON K HCCIEAOBaHUI0 (YHKIIMA U TOCTpoeHHe TpadukoB. [Ipouzeoonvie o0bOpamuoll 10 1,2
dyHKYUU U KoMno3uyuu QyHKyul
[IpuMeps! HCTIOIB30BAHMS MPOU3BOJIHON JUIsl HAXOXKICHHS HAWTYYIIETrO PEIIEHUs B MPUKIAIHBIX

Tema 10.2 3ajavax. Bropas mpou3BojHas, e€e TeoMeTpUYeCKHi H Qu3nueckuil cmbici. Haxoxnenue
IpousBoanas CKOPOCTH JIJIs1 IpoIiecca, 3alaHHoro (hopmMysoil u rpadhukom

IIpakTHYecKHe 3aHATHSA
[TpousBoaHast: GpU3NYECKUA U TEOMETPUUECKHUI CMBIC]T.
VYpaBuenue kacarenbHOi. IlpaBuna u dopmynsl nuddepeHupoBanus, TadbauIa MPOU3BOIHBIX 9 3
anemMeHTapHbIX GyHKIMA. McciaenoBanue (GyHKIMM C TOMOIIBIO MPOW3BOMHON. HaxoxaeHue
HanOOJIBIIET0, HANMEHBIIIETO 3HAYCHUS M SKCTPEMATbHBIX 3HAUCHUHN (QYHKITUH.
KonTposbHas pabora 1 3
KonTponbnas pabora no teme «IIpousBogHas u €€ mprMeHEHHE»

Pa3znen 11. UnTerpaj u ero npuMeHeHmne 14
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Conep:xaHue y4eOHOro MaTepHajia

IlepBooOpasHast u HeomnpeneneHHbld uHTerpain. OnpeneneHHbli naTerpai, ¢popmyina HperoToHa —

= N 7 1,2
Jleitonuna. IlpuMenenue onpeneneHHOro HHTerpaia Uil HaXOKIEHHS IUIOMAAN KPUBOJIMHEHHON ’
Tema 11.1 Tpanenuu
HNuTerpan u ero IIpakTHYecKHe 3aHATHS
NpHUMeHeHHe IlepBooOpaznass u wuHTerpan. Teopema Hprotrona — JleitOnuma. Ilpumenenue wuHTerpaiga K 6 3
BBIUHCIICHUIO BEJIMYUH U IJIOMACH.
KonTtpoJsabsHas padora 1 3
KonTponpHas pabora o Teme «IlepBoobpaszHasi 1 HHTETpaID»
Pa3nen 12. DineMeHTHI TEOPUH BEPOSITHOCTEN U MATEMATHYECKOIH CTATHCTHKH 16
Conep:xanue yueOHOro MaTepuasa
CoOmiTHE, BEpOsATHOCTH COOBITHS, CII0KEHHE U YMHOKEHUE BEPOSATHOCTEU. [lonamue o
Hezasucumocmu coovimuii. J{uckpemnas ciy4yaiuHas 6eluiuna, 3aKoH ee pacnpeoeieHus. 4 1,2
T 121 Yucnoswvie xapakmepucmuku OUCKPemHOU CIy4aluHou enuyunsl. Ilonsamue o 3aKkone O0nbuux
ema 12.
uycen
DJIeMeHTHI TeOpHH
. IIpakTHYecKkue 3aHATHSA
BepOSITHOCTEI > =
Knaccuueckoe onpeneneHre BEpOSTHOCTH. CBOMCTBO BEPOSATHOCTEM, TEOpEMa O CyMME 5 3
BeposATHOCTEN. Boruncnenne BepositHocTe. [Ipuknansele 3agaun.
KonTposbHas pabora 1 3
KontponbHas padoTa mo TeMe «3JeMEHThI TEOPUU BEPOSITHOCTEH
T 122 Coaep:xkaHue yueOHOr0o MaTepuasa
ema 12.
Ineme [IpeacraBnenne gaHHBIX (TaOMWIBI, AWarpaMMbl, Tpaduku), TeHEpaJbHAs COBOKYITHOCTD, 2 1,2
JIEMEHTbI o
. BEIOOpKa, cpeiHee apudmernueckoe, meauana. [ToHsTHE 0 3ajauax MAaTeMaTHYECKOW CTATUCTHKH.
MaTeMaTH4ecKoii
IIpakTnyeckue 3aHATHSA
CTATHCTUKH 4 3
IIpencraBienne yncioBbIX AaHHBIX. [IpuKianHblie 3a1aun
Pa3nes 13. YpaBHeHHs U HEPaBEeHCTBA 24
Conep:xanue yueOHOro MaTepuasa
PanmonaneHble, WppaluOHANbHBIE, MOKa3aTelbHbIE U TPUTOHOMETPUYECKHE YPaBHEHUS H
CHUCTEMBI.
Tema 13.1 . 4 1,2
PaBHOCUIIBHOCT ypaBHEHUH, CUCTEM.
YpaBHeHus u
.. | OCHOBHBIE MIPUEMBI UX pEIICHUs (pa3NoKEHUE HA MHOXKUTEIH, BBEJICHUE HOBBIX HEU3BECTHBIX,
CUCTeMbl YPABHEHUH .
MOICTAaHOBKA, TpaUUeCKuii METOT)
IIpakTnyeckne 3aHATHSA 3 3

Kophu (pemenust) ypaBHenus. PaBHocmibHoCTh ypaBHeHu. [Ipeobpa3zoBanne ypaBHEHUH.

28




OcCHOBHBIE PUEMBI pEIICHUS YpaBHEHUM. PellieHne cucteM ypaBHEHUM

KonTposbHasi padora

KontponbHas pabota o Teme «YpaBHEHUS M CUCTEMbI YpaBHEHHI»

Tema 13.2
HepaBencrBa

Conep:xanue yueOHOro MaTepuasa

PamnyonanbHbie, UppanMoOHAIbHBIC, TOKA3aTENbHBIE W MpUcoOHOMempuieckiue HEPABEHCTBA U
CUCTCMbI HCPABCHCTB.

PaBHOCHIIBHOCTD HEPABEHCTB U UX CHCTEM.

OcHOBHEBIE MNpUEMBI UX PCHICHUSA (paS.HO)KeHI/IC Ha MHOXHWTCIIN, BBCICHUC HOBBIX HCHU3BCCTHBIX,
MOJICTAHOBKA, TpaUueCcKuii METO)

1,2

IIpakTHYecKHe 3aHATHSA

Pemenue HepaBencTBa. PaBHOCHIBHOCTS HepaBeHCTB. [IpeoOpazoBaHe HEPaBEHCTB.
OcHOBHBIE IPHUEMBI PEIICHHS HEPABEHCTB. Pelenue cucreM HEpaBeHCTB.

KonTtpoJsabHas padora

KonrponsHas padora «HepaBeHncTBa»

Tema 13.3
Hcnosb3oBanue
CBONCTB U rpa)uKOB
¢byHkumii npu
pellIeHNH YpaBHEHU I
1 HEPaBEHCTB

Conep:xanue yueOHOro MaTepuasa

Meton wunTepBasioB. M300pakeHHMEe Ha KOOPAMHATHOM IJIOCKOCTH MHOXKECTBA pPELICHHH U
HEPABEHCTB C ABYMs IEPEMEHHBIMU M UX CHCTEM

1,2

IIpakTHYecKHe 3aHATHSA

Hcnons3oBanne cBOMCTB U rpaduKoB GYHKIIUN TSl peIICHUsT YpaBHEHUN U HEPABEHCTB

2,3

CamocrosiTesbHasi padoTa

88

Pemenne npuMepos, 3a7a4, ypaBHEHUN, HEPABEHCTB, CUCTEM YPAaBHEHUN U HEPABEHCTB.
Bbryunts TEOpEMBI, HOPMYIIBL.

Hanucanue pedepaToB, 10K1a10B, UCCIAEN0BATEIBCKUX IPOEKTOB.

IToaroroBka 00y4arOMIMXCs K OJMMITHAIaM, KOH(GEPEHIIUSAM, KOHKYpCcax M y4acTHe B HUX.

IIpome:xyTouHast
arrecrauus

OK3aMeH

HUTOIO:

373
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2.3 IIpumepHbIe TeMbl pedepaToB (JOKJIAT0B), HCCIAEI0BATEIbCKHAX IIPOEKTOB

— HemnpepsiBHbie apodH.

— IIpuMeHeHue CIOKHBIX IPOLIEHTOB B )KOHOMHYECKUX pacyeTax
— [lapannenbHOE IPOEKTUPOBAHMKE.

— CpenHue 3Ha4CHMS U UX IPUMEHEHUE B CTATUCTHUKE.

— BexkTopHO€ 3aaHne NPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
— CnoxeHrne TapMOHHYECKUX KOJICOaHUI.

— I'paduueckoe perieHre ypaBHEHUN 1 HEPABEHCTB.

— IIpaBwibHBIE ¥ IOJYIIPABUIIBHBIE MHOIOTPAHHUKH.

— KoHnueckue ceueHns 1 ux IPUMEHEHNE B TEXHUKE.

— [onstue nuddepenimana u ero NPUIOKEHHUS.

— (CxeMmbl IOBTOPHBIX UCTIBITAaHUN bepHyun.

— HccnenoBanne ypaBHEHUN M HEPABEHCTB C ITAPAMETPOM.
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3 YCJIOBMS PEAJIMBAIIUUA ITPOI'PAMMBI JTUCHUITVINHBI

3.1 MarepuajibHO-TEXHHYECKOE O0eceyeHue

Just peanuzanmu  pabodeil mnporpamMmbl  y4eOHOW JUCHUIUIMHBI HMEETCS

y4eOHBIN KaOMHET MaTeMaTHUKH.

O6opynoBanne yueOHOTro Ka0MHeTA:

MI0CaJ0OYHbIE MECTa MO KOJIMYECTBY 00YHAIOIINUXCS;

pabouee MeCTO MpenoaBaTeis;

KOMIUIEKT Y4€OHO-METOJUYECKON JOKyMeHTaluuu (y4eOHUKHM U ydeOHbIe
oCcoOwsI, KAPTOUKH — 3aJaHUSI, KOMIUIEKTHI TECTOBBIX 3a/laHU);

HarJsiAHbBIe  TocoOms  (TJIaKaThl, JACMOHCTPAIMOHHBIC CTEHIBI, MAaKEeTHI,
o0pas3iipl);

Texnnueckue cpeacra o0y4yenus (kaduner 36):

IIEPCOHAJIbHBIN KOMIIBIOTED;
MYJIbTUMEIAANPOEKTOD;
HOYTOYKH;

MHTEPAKTUBHAS JI0CKA.

3.2 UudopManmnonHoe odecnevyeHue 00yueHust

Ilepeyenb y4eOHBIX wu3aaHUN, HHTEpHeT-pecypcoB, JAONOJHHUTEIbHOMN

JUTEPATyphl

OCHOBHBIE HCTOYHUKH

l.

AmumoB III. A. u np. Maremaruka: anreOpa M Hadaja MaTeMaTHYECKOTrO
aHaMn3a, TeOMEeTpHsl.

2. Anre6pa ¥ Havajla MareMaTH4yeckoro aHanm3a (0a30BbIl M yriayOJeHHBIN
ypoBHH).10—11 knaccer. — M., 2014.

3. Aranacsn JI. C., byry3os B. ®@., Kagomues C. b. u ap. Marematuka: anredpa
U Hayaja MaremaTuueckoro anamusa. ['eomerpus. 'eomerpust (6a30Bblii u
yriayonenssiit yposau). 10—11 kmacesl. — M., 2014.

4. bammakoB M. M. MaTtemaTuka: y4eOHHK I CTY[A. YApexACHUN cpell. mpod.
obpazoBanus. — M., 2014.

5. bammakoB M. WM. Marematuka. COopHMK 3amad  IpoQHUILHOMN
HampaBieHHocTu: y4e0. [locoOue st cryd. ydpexaeHuid cpea. Hpod.
obpazoBanus. — M., 2014.

6. bammMakoB M. WM. Marematuka. 3amgauHuk: yuyeO. mocoOue s CTYyI.
yUpexJIeHUH cpe. mpod. oopazoBanus. — M., 2014.

7. bammvakoB M. . Marematuka. DJIEKTpPOHHBIH y4eO-METOM. KOMIUICKC IS
cTyn. YupexaeHuit cpen. npod. oopazoBanus. — M., 2015.

8. bammakoB M. . Maremaruka (6a30Bbliii ypoBens). 10 kinacc. — M., 2014.

9. bammakoB M. U. Maremaruka (6a30Bblii ypoBeHs). 11 kimacc. — M., 2014.

10.bammmakoB M. W. Anrebpa m Hauyana aHanusa, reomerpus. 10 kmacc. — M.,

2013.
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11.bammakoB M. 1. Marematuka (6a30Bb1ii ypoBeHb). 10 kinacc. COOpHUK 3a1a4:

yue6. mocobue. — M., 2008.

12.bammaxoB M. 1. Marematuka (6a30Bb1ii ypoBeHb). 11 knacc. COopHUK 3a1a4:

yue6. nmocobue. — M., 2012.

13.T'yceB B. A., I'puropses C. I'., IBonruna C. B. Matemaruka st npodeccuii u

CTIEUAIBHOCTEH COIUATbHO-9KOHOMHUYECKOTO TpodmiIst: yueOHUK ISt CTY/I.
yupexjeHuit cpes. mpod. odbpazoBanus. — M., 2014.

14 . Konsarun FO.M., TkaueBa M. B, ®enepora H. E. u np. Maremaruka: anrebpa u

HayajJla MaTEeMaTHYECKOTO aHanm3a. AnreOpa W Hadajga MaTeMaTHYeCKOTrO
aHanm3a (0a3oBbIi M yriayOneHHbIM ypoBHu). 10 kmacc / mom pem. A. b.
Kmxuenko. — M., 2014.

15.Konsarun KO.M., TkaueBa M. B., ®eneposa H. E. u ap. MaTtemaTtuka: anredpa

N HadaJla MaTCMAaTH4YCCKOI'O aHaJiu3a. Aﬂre6pa K HadajJla MaTCMaTHU4CCKOI'O

aHanu3a (0a30BbId W yriyOJeHHbIH ypoBHM). 11 kiacc / moa pea. A. b.
Kmxuenko. — M., 2014.

}_IOHO.]'IHI/ITe.]IbHI)Ie HCTOYHHKH

l.

2.

OenepanbHbii 3akoH oT 29.12.2012 Ne 273-®3 «O06 obpa3oBaHuu B
Poccuiickon denepanum.

[Tpuxa3z MunucrepctBa obpasoBanus u Hayku PD ot 17.05.2012 Ne 413 «O6
yTBEpKIeHUH (PeepaTIbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa
cpenHero (IOJTHOTO0) 001Iero 00pa3oBaHUS.

. IIpuka3 MunuctepctBa oOpazoBanus u Hayku PD ot 29.12.2014 Ne 1645 «O

BHeceHUH wu3MeHeHuid B [Ipuka3 MunHucTepcTBa 00pa3oBaHUSA U HAyKHU
Poccuiickoit ®enepaumu ot 17.05.2012 Ne 413 «“O0 yTBepkIeHUU
benepanbHOTO rocyAapCTBEHHOIO 00pa30BaTeNbHOTO cTaHaapra
cpeaHero(mojaHoro) oo1ero oopa3zoBaHus’ ».

[Tucemo JlemapraMeHTa TOCYIapCTBEHHOM MOJUTUKH B cepe MOArOTOBKH
pabounx kaapoB u JIIO MunucrepctBa o0pa3zoBaHuss u Hayku P® ot
17.03.2015 Ne 06-259 «PekomeHauuy 1Mo OpraHu3aiuy MOJy4eHUsl CPEIHETO
oOmiero oOpa3oBaHusi B Mpeaenax OCBOEHHUSI 00pa30BaTeNIbHBIX MPOrpaMMm
cpeaHero MnpodecCHOHAIBHOTO O0pa3oBaHWsA Ha 0a3e OCHOBHOTO OOIIEro
oOpa3oBaHusi ¢ YyuyeToM TpeboBaHMil (eaepaabHbIX TOCYAapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHAAPTOB U MOTy4aeMOU MPOQPECCUU UITH CIEIUATLHOCTH
cpenHero mpohecCuoHaIBLHOTO 00Pa30BaAHUS.

bammvakos M. 1. MaTtemaTtuka: KH. Ui mperiofaBaTess: METOA. mocooue. —
M., 2013

bammaxos M. U., I{piranos 1. M. MeToaundeckoe mocodue Il ITOATOTOBKH K
E['D. — M., 2011.

HNuTepHeT — pecypcesbl:

l.

2.

www. fcior. edu. ru (MudpopmarmoHHbie, TPEHUPOBOUYHBIC M KOHTPOJBHBIC
MaTepualbl)

www. school-collection. edu. ru (EaguHas kotekiuu  mUGPOBBIX
00pa3oBaTeIbHBIX PECYPCOB)
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4 KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI
JUCHUILIAHBI

KonTposnb u olieHKa pe3ynbTaTOB OCBOCHMSI AUCHUMIUIMHBI OCYILECTBIISIOTCS
npernojaBaresieM B MPOIECce MPOBEACHUS MPAKTUYECKUX 3aHATUN U J1aOOPaTOPHBIX
paboT, TECTUPOBAHUS, KOHTPOJIbHBIX PabOT, a TaKKe BBIMOJIHEHUSI 00YyYaroIIMMUCS
VH/IMBUAYJIbHBIX 33JJaHUH, TPOEKTOB, UCCIICIOBAHUM.

(I)OprI U METOAbI KOHTPOJIA U

PesynbTaTsl 00yyeHus
OLICHKH Pe3yJbTAaTOB

(OCBOCHHLIC yYmMeHusl, yCBOCHHBIC 3Hal—ll/lﬂ)

00y4eHust
— cOpMHUPOBAHHOCTH TPEICTaBICHU 0 Maremaruke kak | OILEHKa 3HAHUM ¥ yMEHMH, B
YaCTH MHPOBOM KYJIBTYpbl M O MECT€ MAaTEMAaTHUKH B X0/JIe y4eOHBIX 3aHATHH
COBPEMEHHOM IMBWIN3ALMKM, O CIIOCOOAX OMMCAaHUS Ha OneHka BBIIOJTHEHUS
MaTEMATUYECKOM S3bIKE SIBJICHUM PEaIbHOIO MUPA; IPAKTUYECKUX 3aHATHI
— c(OpPMHPOBAHHOCTh IIPEACTABICHUM O MaTEMaTHYECKHX YCTHBIN 0mpoc

MOHATHSX KaK O BaKHEHIINX MaTEeMaTHYECKHX Mojesx, | BHeayIuTopHas
TMO3BOJIAIONIMX ONHUCHIBATH M M3y4aTh pasHble Ipolecchl | (CAMOCTOSTEIbHA) pabota

u SIBIICHUS; MOHUMAaHUE BO3MOYKHOCTHU
AKCHOMATUYECKOTO MOCTPOEHUS MaTEeMaTUYECKUX
TEOpUH;

— BJQJICHHE METOJAMH JIOKa3aTEeJbCTB M aJITOPUTMOB
peuieHusi;  yMEHUe UX  OPUMEHSTh, MPOBOAHUTH
JIOKa3aTelIbHbIE PACCYKIEHUS B XO/I€ PELICHUS 3a/1a4;

— BJAQJICHUE  CTAaHJAPTHBIMM  NpPUEMAMU  PEIICHUS
palMOHAIBHBIX W HMPPALUOHAIBHBIX, IMOKA3aTEJIbHBIX,
CTENEHHBbIX,  TPUTOHOMETPUYECKUX  YypaBHEHHH U
HEpPaBEHCTB, HUX CHUCTEM; MCIOJIb30BAHUE T'OTOBBIX
KOMITBIOTEPHBIX MPOTpaMM, B TOM 4YHUCJIE ISl MOUCKA
NyTH pEUICHUs U WUIIOCTPALMK PELICHUS YPAaBHEHUM U
HEPaBEHCTB;

— chopMHpOBaHHOCTH  MPEACTABICHUH 00 OCHOBHBIX
MOHATUSAX, UAESIX U METOIAX MaTEMaTUYECKOIO aHAJIN3a;

— BJIQJICHUE OCHOBHBIMU TMOHSATUAMH O IUIOCKUX U
MPOCTPAHCTBEHHBIX TEOMETPUYECKHX  (QUTypax, uX
OCHOBHBIX CBOWCTBax; C(GOPMHUPOBAHHOCTh YMEHHUS
pacro3HaBaTh Ha uepTekaxX, MOJEISIX U B PpPeaJbHOM
MUpE reoMeTpuueckue (GUrypsl; IpUMEHEHHE N3YYEHHbBIX
CBOWCTB TeOMETpUYECKUX Guryp u Gopmyn aus
peuieHuss reOMETPUYECKMX  3aJady M 3a1a4  C
MPaKTUYECKUM COJEPKAHUEM;

— c(hopMHpOBaHHOCTh MpEACTAaBIECHUN O TMpoleccax U
ABJIICHUSIX, HMEIOIIMX BEPOATHOCTHBIM Xapakrep, O
CTAaTHCTUYECKUX 3aKOHOMEPHOCTSX B PEATbHOM MUPE, 00
OCHOBHBIX MOHATHUAX 3JIEMEHTapHOU TEOpUHU
BEPOSATHOCTEM; YMEHHMM  HAxOAUTh U  OLECHHUBATH
BEPOSITHOCTH HACTYIUICHHUsS] COOBITUH B TMPOCTEHIITNX
MPaKTUYECKUX CUTYalUsIX U OCHOBHBIE XapaKTEPUCTUKU
CIIyYalHBIX BEJIMYMH;

— BIAQJICHHEC  HABBIKAMH  HCIIOJIb30BAHHUS ~ TOTOBBIX
KOMIBIOTEPHBIX MPOTPaMM NP PEHICHUH 3a]1a4.
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OrneHka WHIUBUAYATBHBIX OOpa30BATENbHBIX JOCTHKEHHH 1O pe3ysbTraTram
TEKYIIET0 KOHTPOJIS TMPOU3ZBOJIUTCS B COOTBETCTBHM C YHUBEPCAIHLHOW IIKAJION
(Tabnuia).

IIpouent KauyecTBeHHasl OlleHKA HHAMBUYAJIbHBIX
pe3yIbTaTUBHOCTH 0o0pa3oBaTeIbHBIX J0CTHKEHH
(mMpaBUJIBHBIX OTBETOB) 0aJJ1 (0TMETKA) BepOaJILHBII aHAJIOT
85 +100 5 OTJINYHO
75+ 84 4 XOPOIIIO
60 +~ 74 3 YAOBJIETBOPUTEIHHO
MeHee 60 2 HEY/I0BJIETBOPUTEIHHO

Ha »tame TCKYHICTO KOHTPOJII IO MCAMAHC KAUCCTBCHHBIX OICHOK
WHIUBUYAJIbHBIX 06p330BaTeHBHBIX I[OCTI/DKCHI/Iﬁ OIIPCACIBICTCA HMHTCIpaJIbHAA
OLICHKa OCBOCHHBIX 06yanOIHI/IMI/ICH HpO(bCCCI/IOHaJ'IBHLIX )41 O6HII/IX KOMHCTCHHI/Iﬁ
KaK pE3yJIbTaTOB OCBOCHUSA y‘IC6H0ﬁ JAUCHUITIIINHEBI.
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