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1 TACIIOPT PABOYE# IMMPOTPAMMBI YYEBHOM TACITUILINHBI
OV/]1.04./y MATEMATHKA

1.1 ObsacTb NPpUMEHEHHUsI IPOrPaAMMBbI

PabGouass nporpamma y4yeOHON JUCHMIUIMHBI SIBJISIETCS YacThlO OCHOBHOM
o011e00pa3oBaTebHON MPOrpaMMBbl  CpeiHEero oOIIero 00pa3oBaHUs B Mpejenax
ocoenus OIIOII CIIO na 6a3e OCHOBHOro oOuHIEro oOpa3oBaHUsI — IPOrPaMMBbl
MOATOTOBKU KBIM(UIIMPOBAHHBIX pabOUUX, CiIyKamux (6a30Basi MOJArOTOBKA)
1.2 MecTo JMCHUIIMHBI B CTPYKTYPe OCHOBHOI 00pa30oBaTe/IbHOM IPOrPaAMMBI:

VYyeOnast nucuumiauHa «MaremaTuka» SBISETCS YU4E€OHBIM MPEIMETOM

oOsi3aTtenbHOM npenMeTHou obnactu «Matemaruka u uHpopmatukay OI'OC cpeanero
obmrero obpa3oBanus B ob1meo0pazoBarebHOM Iukie yuyeoHoro miaana OITOIT CITIO
Ha 0a3e OCHOBHOro o0mero o0pa3oBaHUsi C TOJYYEHHEM CpeaHEero oOIero

oOpa3zoBaHus.
1.3 O0mas xapakTepucTuKa y4e0HO# JUCHUIIMHBI «MaTemaTuka»
MaremaTuka SABIIACTCS byH1aMEeHTaTbHON o01reo0pazoBaTeabHON

JUCITUIUTMHONW €O  CJIOKUBIIMUMCS  YCTOWYUBBIM  COJICp)KAHUEM W OOIIUMHU
TpeOOBaHUSMHU K TTOATOTOBKE 00YYaIOIINXCS.

B nmpodeccuoHanbHBIX 00pa30BaTEIIbHBIX OPTraHU3AIUAX, PEaTU3yIONIUX
o0pa3oBaTeIbHYI0 MPOrpaMMy CPeIHEro O0IIero 00pa3oBaHUsl B MpeJenax OCBOCHUS
OIIOIT CITO nHa 06a3e OCHOBHOro OOIIEro OOpa30BaHMs, M3YYCHHUE MaTEMaTHKU
UMEET CBOM OCOOCHHOCTH B 3aBUCHUMOCTH OT Mpoduias MNpoecCHOHATLHOTO
o0Opa3zoBaHus.

[Tpu ocBoenun npodeccuii CI1O Texuuueckoro npoduiis npodeccnoHaIbHOrO
oOpa3oBaHus MaTeMaTHKa u3y4daeTcss Ha 6azoBoM ypoBHe PI'OC cpemHero olriero
oOpa3zoBaHwUsI.

OTO BBIpaXaeTcs B COJIEPKAHUM OOyUYEHHUs, KOJIMYECTBE YaCOB, BBIIEISIEMBIX
HAa W3YyYCHHE OTACJIBbHBIX TEM IPOrpaMMbl, TIyOMHE HMX OCBOCHHUS CTYIIEHTaMU,
o0beMe W  XapakTepe [MpaKTUYECKHX 3aHATUM, BHUIAX BHEAyJUTOPHOMN
CaMOCTOSITEIILHOM pabOTHI CTYICHTOB.

OO6mme meny M3ydeHUs MAaTEMaTUKU TPAAUIIMOHHO PEAM3YIOTCS B YETBIPEX
HAIPaBJICHUSIX

1. oOmee npeacTaBiaecHre 00 UACIX M METOTaX MAaTCMATHKH;

2. UHTEJUIEKTYyaJbHOE Pa3BUTHE;

3. oBiajgeHre HeOOXOMUMBIMHA KOHKPETHBIMU 3HAHUSIMU U YMCHUSMH;
4. BOCIHMTATEIBLHOE BO3JICUCTBHUE.

[Mpodummmsarnus meneir MaTeMaTHYECKOTO OOpa3oBaHUSI OTpakaeTcsi Ha BHIOOpE
MPUOPUTETOB B OpraHM3aIMi Y4eOHOW JAesATeNbHOCTH oOydarommxcs. Jlms
TEXHHUYECKOTO,  COIMMAITBHO-)KOHOMHUYECKOTO  mpoduie  mpopecCHOHATBHOTO
oOpa3oBaHHs BBIOOp IIeJiel CMemaeTcss B MparMaTHYeCKOM HaMpaBJlICHUH,
MPEeIyCMaTPUBAIONIEM YCUJICHUE W PACIIMPEHHUE MPUKIATHOTO XapakTepa U3ydeHUs
MaTeMaTUKH, MPEUMYIIECTBEHHOW OpUEHTAIlMd Ha aJTOPUTMHYECKUN  CTHIIb
MMO3HABATEILHON NEeATeNbHOCTH. JIIsl TyMaHWUTapHOTO M €CTECTBEHHO-HAYYHOTO
npodwieit npodeccuoHANIBPHOTO 00pa3oBaHus OoJjiee XapaKTEPHBIM  SIBISCTCS



yCcujieHHEe OOIIEKYJIbTYPHOU COCTaBIISIONIEH y4eOHOU AUCHUILIMHBI C OpUEHTALUEH
Ha BU3YyaJbHO-00PA3HBIN U IOTUYECKUNA CTUIIU Y4eOHOU paboTHI.

WN3yuenne wmareMaTUKu Kak NpoduiabHON 0011e00pa3oBaTeabHOl  yueOHOM
JUCIUIUIMHBI, YYUTHIBAIOIIEH CHEU(PUKY OCBAUBAEMBIX 00yUaromuMucs npodeccui
CIIO, obOecnieunBaeTcs:

— BBIOOPOM PA3IMYHBIX MOJXO0J0B K BBEICHUIO OCHOBHBIX IMOHSATHUH;

— (¢dopMupoBaHMEM  CHUCTEMBl  Y4E€OHBIX  3aJaHuii,  00eCHeUHBAIOIIUX

3¢ (PeKTUBHOE OCYIIECTBICHHE BHIOPAHHBIX LIEJIEBBIX YCTAHOBOK;

— o0oramieHueM CrekTpa CTHIeH y4eOHOH JesITeIbHOCTH 3a CYET COIIACOBAHUS
C BEQYyLIUMHU JEATEIbHOCTHBIMU XapaKTEepUCTUKaMU BbIOpaHHOMW mpodeccuut /
CHEUATbHOCTH.

[IpodunbHast cocraBndoomas oOTpakaeTcs B TpeOOBaHUSAX K MOATOTOBKE

00y4Jaromuxcs B 4acTH:

— o0mieil cucTeMbl 3HAHUW: COJEp)KaTeIbHbIE MPUMEPHl HMCIOIb30BAHUS
MaTEMaTUYECKUX UJIeH U METO/IOB B MPOPECCUOHAIBHON JEATEIbHOCTH;

— YMEHHUM: pa3iauuue B YpPOBHE TpeOOBaHUN K CJIOKHOCTH MPUMEHSIEMbIX
aJITOPUTMOB;

— TMPAaKTHYECKOTO0 HCMHOJb30BAHHUS NPUOOPETEHHBIX 3HAHUHW W yMEHMI:
UHAUBUAYATBEHOTO Y4eOHOTO OMbITa B MOCTPOCHUHM MaTEeMaTHYECKUX MOJIEIEH,
BBITIOJTHEHUHU UCCIIEI0BATEILCKUX MTPOEKTOB.

Takum o0Opa3zom, peanuszaius coiep>KaHus Y4eOHON AUCIUILUIMHBI OPUEHTUPYET
HAa TPUOPUTETHYIO pOJIb MPOIECCYaTbHBIX XapaKTEPUCTHK Yy4eOHOW paboThl,
3aBUCSIIMX OT mNpoduias NpodeccHOHATLHOrO O00pa30BaHUs, IOJIYYEHHUS OIbITa
UCIIOJIb30BaHUsI MaTE€MaTUKH B COAEPKATEIbHBIX W MPOPECCHOHATBHO 3HAYUMBIX
CUTyallUsiX TI0 CpaBHEHHIO C (OpPMambHO-YPOBHEBHIMU  pPE3yJbTaTHBHBIMU
XapaKTePUCTUKAMU OO0yUCHHS.

Coneprxanve y4eOHON NUCIMIUIUHBI pa3paboTaHO B COOTBETCTBUU C OCHOBHBIMHU
coJiep KaTeNIbHBIMU JIMHUSIMU OOY4YEeHUSI MAaTEeMaTHKE:

— anreOpanyeckas JIMHHS, BKIIOYAOINIas CUCTEMATHU3AIMIO CBEJICHUN O YHCIIaX;
U3y4yeHUEe HOBBIX U 0000IIEeHNEe paHee M3YUEHHBIX OIepauuil (BO3BEACHHUE B
CTEINEHb, U3BJICUECHUE KOPHS, JIOTapU(PMHUPOBAHUE, CUHYC, KOCHHYC, TaHT€HC,
KOTAaHF€HC M O0OpaTHblE K HUM); HM3yUYEHHE HOBBIX BHJOB UHCIOBBIX
BBIpQXKCHUH U (POpPMYN; COBEPUICHCTBOBAHME NPAKTHUUECKUX HABBIKOB H
BBIYUCIUTEIBHON  KYJNbTYpbl,  pacUIMpEHHE U  COBEPLICHCTBOBAHME
anredpanvecKkoro ammapara, c(OpMHUPOBAHHOTO B OCHOBHOM IIKOJE, U €ro
MPUMEHEHHUE K PEIICHUIO MAaTEMAaTHIECKUX U MPUKIIATHBIX 33/1a4;

— TEOpeTHKO-(QYHKIMOHANbHAs JIMHMSA, BKIIOYAIOUIas CHUCTEMAaTH3alUI0 U
paciuiupeHue CBeAeHUl O (QYHKIUAX, COBEPIICHCTBOBAHHE T'paUUecKux
YMEHHU; 3HAKOMCTBO C OCHOBHBIMH HJACSIMH M METOAaMH MaTeMaTUYEeCKOTrO
aHanu3a B 00beMe, MO3BOJIAIOIIEM HCCIEA0BATH 3JIEMEHTApHblE (DYHKLIHUH U
pemarb NpocTeine reoMeTpudeckue, (PU3NYECKUEe U JIpyrue IMPUKIaIHBIE
3a/1auu;

— JIMHHS YpaBHEHHH U HEPABEHCTB, OCHOBAHHAs HA TIOCTPOCHUH U UCCIIEIOBAaHUH
MaTeMaTUYEeCKUX MOJEJIECH, IEPECEKAIOIIAsACS C aNredOpandyeckoi U TEOPETUKO-
(YHKIMOHAJIBHON JTMHUSMU U BKJIIOYAIOIIAs Pa3BUTHE U COBEPIICHCTBOBAHME
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TEXHUKWA alNreOpandecKux MpeoOpa3oBaHWA IS PpEHICHUS YpaBHCHHH,
HEPaBEHCTB M CHUCTEM; (OPMHPOBAHUE CTIOCOOHOCTH CTPOUTH U HCCIICIOBATH
MPOCTEUIITNE MATEMaTUYECKUE MOJACIH TPH PEUICHUH TPHUKIAJHBIX 3ajad,
3a/1a9 U3 CMEKHBIX M CIICIIUAIbHBIX JTHCITUILINH;

— TreoMeTpHYecKas JIMHUS, BKIIOYAIONMIas HArJSIHBIC TMPEACTABICHUS O
NIPOCTPAHCTBEHHBIX (GUTYpaX W HM3yYEeHHE HUX CBOKWCTB, (pOpMUpOBaHHE U
pa3BUTHE  TPOCTPAHCTBEHHOTO  BOOOpa)KEHMs,  pa3BUTHE  CHOCOOOB
TCOMETPUICCKUX HM3MEPCHUHN, KOOPAWMHATHOTO W BEKTOPHOTO METOIOB JIJIs
pElICHHS MaTeMaTHYEeCKUX U TIPUKJIAIHBIX 3a]1a4;

— CTOXacTHYeCKas JMHHS, OCHOBAaHHAs Ha Pa3BUTHU KOMOWHATOPHBIX YMEHUH,
NPEJICTAaBICHUHA O  BEPOSATHOCTHO-CTATUCTUYECKUX  3aKOHOMEPHOCTSX
OKPYXaIOIIEro MUpa.

Pazyenbl (Tembl), BKIIFOYCHHBIE B COJICP)KaHUE YUCOHOW MUCIUILIIUHBI, SBISIOTCS
obmumu Uit Bcex mnpoduiieir mnpodeccuoHampHOro o0pa3oBaHUsS M TPU  BCEX
o0beMax yd4eOHOTO BpPEMEHHM HE3aBHCUMO OT TOrO, SBISCTCA JIM YydeOHas
aucImIunHa «MaTteMaTrukay 0a30BOH Wi MPOGUIBLHOM.

B teMatHueckux IiaHaxX MporpaMMBbl yYeOHBIM MaTepuas MpeacTaBicH B GopMe
Yepeyonerocs pa3BepThIBaHUS OCHOBHBIX coJiepKaTeIIbHBIX JUHUN
(anreOpanyeckor, TEOPEeTUKO-(PYHKIIMOHAILHOH, ypaBHCHHMH W  HEPaBEHCTB,
T€OMETPUYECKON, CTOXAaCTHYECKOH), YTO TI03BOJISIET THOKO HCIOJb30BaTh HX
PacIiONIOKeHHEe W B3aUMOCBSI3b, COCTAaBISATH pPabOUMi KaJeHIApHBIM IIIaH, I0-
pasHOMy uepeays ydeOHble TeMbl (TJIaBbl Y4eOHHUKA), YYUThIBaS MPOdIIb
npodeccroHanbHOro 00pa3oBanus, crneruduky ocBauBaemoit mpodeccun CIIO,
IyOUMHY U3YUYeHHUs MaTepHaia, YpOBEHb IMOJTOTOBKH CTYACHTOB I10 TIPEAMETY.

N3ydenne oOmeoOpa3oBaTelbHOM  y4eOHOW  MUCHUIUTMHBI  «MaTtemaTuka»
3aBepIIacTCsl MOJBEICHUEM HTOTOB B (hOopMe dK3aMeHa B paMKaxX IPOMEKYTOUHOM
aTTecTaluu oOydaromuxcs B Tmporecce ocBoeHuss ocHoBHoi OIIOIT CIIO ¢
nojiyaenuemM cpeasero obmero oopazosanus (IITIKPC).

B pazgene mnporpammel «CopaepkaHue y4eOHOW JHUCHMIUIMHBDY KYPCHBOM
BBIJICJICH Marepuajl, KOTOPBIM NpH H3YyYEHWH MaTEeMaTHKH Kak 0a30BOM, TaK H
podUIbHON YIeOHON MTUCIMIUIMHBI, KOHTPOJIIO HE MOJIJICHKUT.

1.4 Heau u 3aga4yu AMCHUIUVIMHBI — TPeOOBaHMSI K pe3yjbTaTaM OCBOEHUS
AUCUMILTHHBI:

Conepxxanue mporpamMmbl  «MaremaTHKay HampaBICeHO Ha JOCTHXKCHHE
CIEIYIOIIUX LIEJIECH:

— obecrnieueHue  CHOPMUPOBAHHOCTH  NPEACTABIACHUA O  COITHAIBHBIX,

KYJbTYPHBIX U HCTOPHUYECCKHX (PaKTOpax CTAHOBJICHUS MaTCMaTHKH,

— obecrnieueHne CPOPMHUPOBAHHOCTH  JIOTHYECKOTO, QITOPUTMHYCCKOTO |
MaTeMaTHIECKOT'0 MBIIIJICHNS,

— obecneueHue cHOPMUPOBAHHOCTH YMEHHH NPHMEHSATH IMOJYyYCHHBIC 3HAHHS
IIPU PEIICHUHU PA3INYHBIX 33724,

— obecnedyeHue cHOPMUPOBAHHOCTH MPEACTABICHUN O MaTeéMaTHKe KaK 4acTh
00IIeYeI0BeYSCKON KYIbTYpPhl, YHHUBEPCAIHLHOM SI3bIKE HAYKH, IO3BOJISIONICM
ONHCHIBATh U U3y4YaTh PeaJIbHBIC MPOIECCHI U SBJICHMUS.



OcBoeHue cojiepxkaHus yY4eOHOM IUCHUIUIMHBI «MaremaTukay o0ecreurnBaeT
JOCTH)KEHUE 00YUYaIOIIUMUCS CIIEIYIONUX Pe3yJdbTATOB:
JIMYHOCTHBIX

c(hOpMUPOBAHHOCTH MPEJCTABICHUI 0 MAaTEMATUKE KaK YHUBEPCATBLHOM SI3BIKE
HAyKH, CPEACTBE MOCIMPOBAHUS SIBICHHH W TPOIECCOB, UACIX M METOAaX
MaTEMaTUKH;

MOHMMAaHNE 3HAYMMOCTH MAaTEMAaTHKH JIJII HayYHO-TEXHHUYECKOTO Tporpecca,
chOPMHPOBAHHOCTh  OTHOIICHHWS K  MaTeMaTHKe Kak K  YacTH
00IIEeYeIOBEYECKON KYJbTYphl Yepe3 3HAKOMCTBO C HCTOPHECH pa3BUTHS
MaTEMaTUKH, IBOJIFOIIUEH MAaTEMaTHICCKUX UICH;

pa3BUTHE JIOTHYECKOTO MBIIUICHHS, TPOCTPAHCTBEHHOTO BOOOpPaKEHUS,
QNTOPUTMHUYECKONW  KYJIBTYPBI, KPUTUYHOCTH MBINIJICHUS HAa  ypPOBHE,
HEOOXoAuMOM 1 Oyaymied mpogecCUOHANbHOW — JESTEIBHOCTH, IS
IIPOJIOJIKEHUST 00pa30BaHUS U CaMOOOPA30BAHMS;

OBJIaJICHUEC MAaTEMAaTHYECKHMMHM 3HAHUSIMH W yMCHHUSAMH, HEOOXOJWMBIMU B
MIOBCCTHCBHOW JKM3HHU, [II1 OCBOCHHS CMEXKHBIX €CTECTBEHHO-HAyYHBIX
JUCIUIUIMH W JIUCHMIUIMH MPOQPECCHOHANBHOTO IHMKIA, JUIA TOJTYYCHUS
oOpa3oBaHus B 00JacTsAX, HE TPeOYHOIIUX YriayOJeHHOW MaTeMaTU4eCKOi
IOJIFCOTOBKH;

TOTOBHOCTB M CIIOCOOHOCTh K 00pa30BaHUIO, B TOM YHCJIE CaMOOOPa30BaHHUIO,
Ha TIPOTSDKEHWW BCEH KHW3HU; CO3HATEIHHOE OTHOIICHHE K HEMPEPHIBHOMY
00pa30BaHMIO KaK YCJIOBHIO YCIEIIHON MpOo(eCCHOHATBHON U OOIIEeCTBEHHOM
TEeSATSILHOCTH;

TOTOBHOCTB U CITOCOOHOCTH K CAaMOCTOSITEITbHOW TBOPYECKOW U OTBETCTBEHHOU
JeSATSILHOCTH;

TOTOBHOCTh K KOJUICKTHBHOW pabOTe, COTPYIHUYECTBY CO CBEPCTHHUKAMHU B
o0pa3oBaTeIbHOM, OOIIECTBEHHO TIOJIE3HOH, YYeOHO-MCCIIeT0BATEIBCKOM,
NPOSKTHOW U APYTUX BUIAX JCITCIHHOCTH;

OTHOIIIEHUE K MPO(ECCUOHATBFHON JIEATEITPHOCTH KaK BO3MOXKHOCTH y4acTHS B
PEIICHUH JIMYHBIX, OOMIECTBEHHBIX, TOCYAapCTBEHHBIX, OOIICHAIIMOHATBHBIX
pooeM.

MeTanpeaMeTHbIX

YMEHUE CaMOCTOSITEJIbHO OMNpPEAEHATh LENH JEATeIbHOCTH UM COCTaBIIATH
IUIaHBbl JIESITEIBHOCTH; CaMOCTOSITEJIbHO OCYIIECTBIISITh, KOHTPOJIHMPOBATH U
KOPPEKTUPOBATh JE€ATEIIBHOCTD; UCMOJIb30BaTh BCE BO3MOXKHBIE PECYpPCHI ISt
JNOCTH>KEHUSI TIOCTaBJIEHHBIX IIeJIeM W pealn3alid IUIAaHOB JESTEIbHOCTH;
BBIOMPATH YCTICIIHBIE CTPATETUU B PA3IUYHBIX CHTYAIUAX;

yMEHUE TMPOAYKTUBHO 0OIIAThCA M B3aMMOJEHCTBOBATH B MpoIliecce
COBMECTHOW JEATENbHOCTU, YYHUTHIBATh MO3HUIMU JAPYTUX YYaCTHHUKOB
NeATeNbHOCTH, (P PEKTUBHO pa3peniaTh KOHPIUKTHI;

BJIAJICHUE HAaBbIKAMHU TI03HABAaTENbHOW, Yy4eOHO-MCCIIEIOBATENILCKON U
MIPOCKTHON AESATEIbHOCTH, HABBIKAMU pa3pelieHus MnpobiieM; clocOOHOCTh U
FOTOBHOCTh K CaMOCTOSITEIbHOMY IOMCKY METOJOB PEUICHUS MPaKTHUYECKUX
3a/1a4, MPUMEHEHUIO Pa3JIMUYHbIX METOJI0B MO3HAHMUS;



TOTOBHOCTh W  CIIOCOOHOCTh K  CaMOCTOATENbHOH  MH(OpPMAMOHHO-
MO3HABATEIIbHON JICSITENIbHOCTH, BKJIOYas YMEHUE OpPUEHTUPOBATHCS B
pa3IUYHBIX ~ HMCTOYHMKAX  HMH(POPMAalUM, KPUTUYECKHM  OLIEHUBATh H
MHTEPIPETUPOBATH NHPOPMALIMIO, TOTYYaEMYIO U3 PA3IMYHBIX HUCTOYHHUKOB;
BJIa/ICHUE A3BIKOBBIMHM CPEACTBAMU: YMEHHE SICHO, JJOTUYHO M TOYHO H3JIaraTh
CBOIO TOUKY 3pEHUs, UCIIOJIb30BATh aJ€KBATHBIE S3bIKOBBIE CPE/ICTBA;
BJIaJICHUE  HAaBbIKAMU  [O3HABATEIbHOM  pEQEKCMHM KaKk  OCO3HAHUsA
COBEpIIAEMbIX JCHCTBUH M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBAaHM, TPAaHMI] CBOETO 3HAHUS W HE3HAHMS, HOBBIX MO3HABATEIbHBIX
3a/1a4y ¥ CPEJICTB JUIsl UX JOCTUKEHUS;

LEJICYCTPEMIICHHOCTh B TOMCKAX M MPUHATUU PELIEHUH, COOOPa3UTEIbHOCTh U
UHTYULIMS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUN; CIOCOOHOCTH
BOCIPUHHUMATh KPacoTy U TapMOHHIO MHUPAa;

IIpeamerHbIX

c(hOpMUPOBAHHOCTh TPEJCTABICHHM O MaTeMaTHKe KaK YacTh MHPOBOU
KyJbTYpbl U MECT€ MaTeMaTUKH B COBPEMEHHOW IMBHJIM3AILIUM, CIIOCO0AxX
ONUCAHMS SABJICHUN PEaIbHOIO MUPA HA MAaTEMAaTHYECKOM SI3BIKE;
c(hOpMUPOBAHHOCTh TIPEACTABICHUM O MaTEMAaTUUYECKUX TOHATHSAX KakK
BAKHEHIIIMX MATEMATHYECKUX MOJENSAX, MO3BOJISIONINX OMKUCHIBATh U U3y4aTh
pa3HbI€ MPOLECCH U SIBJIEHUS; MOHMMAHUE BO3MOXHOCTH aKCHOMAaTHYECKOTO
NOCTPOEHHUSI MAaTEMAaTUUYECKUX TEOPHUIA;

BJIAJICHUE METOJAMHU JOKa3aTeJIbCTB WU AJITOPUTMOB PEUICHUSA, YMEHHE HUX
IPUMEHATH, IPOBOJUTH TOKA3aTEIbHBIE PACCYKICHHS B X0JI€ pEUICHUS 3a]aY;
BJIAJCHUE  CTAaHAAPTHBIMU  NpHUEMaMU  PEIIEHUS  pPALUOHAIBHBIX U
UPPALMOHANIBHBIX,  IOKa3aTEIbHbIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX
YpaBHEHU W  HEPABEHCTB, HX CHUCTEM; HCIOJb30BAHUE TOTOBBIX
KOMITBIOTEPHBIX MPOTpaMM, B TOM YHCIE ISl MOWUCKA MYTH PEIICHUS U
WUTIOCTPAMU PENICHUSI YPAaBHEHUI U HEPABEHCTB;

c(hOpMHUPOBAHHOCTh MpEeACTaBICHUI 00 OCHOBHBIX HNOHATHUSIX
MaTeéMaTHYEeCKOr0 aHajau3a M HUX CBOMCTBAax, BJIAJCHHE YMEHUEM
XapaKTepru30BaTh MOBEJCHUE (PYHKITNI, UCIIOIB30BAHUE TMOTYYECHHBIX 3HAHUN
JUISL ONMCAHUS U aHAJIN3a PEAIIbHBIX 3aBUCUMOCTEM;

BJIAJICHUE OCHOBHBIMM IOHATHSIMM O IUIOCKUX M HIPOCTPAHCTBEHHBIX
T€OMETPUYECKUX (UTypax, HUX OCHOBHBIX CBOWCTBAaX; C(HOPMUPOBAHHOCTH
YMEHHS Paclo3HaBaTh T€OMETpHUECKue (UTYPHI Ha YepTekax, MOJCISIX U B
peaTbHOM MHpE; MPUMEHEHNE W3YYEHHBIX CBOWCTB F€OMETPUYECKUX (DUTYp U
dbopMyn s pemieHus TEeOMETPUUYECKMX 3a7ad M 3a7a4 C MNPAKTHICCKUM
COAEPKAHUEM;

c(hOpMUPOBAHHOCTh MPEJICTABICHUN O MPOIECCaxX W SIBICHUAX, HUMEIOLIUX
BEPOSATHOCTHBIA XapakKTEp, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaTbHOM
MHPE, OCHOBHBIX MOHATHSAX 3JIEMEHTAPHON TEOPHUH BEPOSITHOCTEW; YMEHUU
HaxoJIUTh U OIEHUBATh BEPOATHOCTU HACTYIUICHHUS COOBITHII B MPOCTEHUIINX
MMPAKTUYECKUX CUTYAIUSAX U OCHOBHBIE XapaKTEPUCTHUKHU CITYYalHBIX BEJIMYUH;



— BJIAJICHUC HAaBbIKaAMHW HUCIIOJIB30BAHUS I'OTOBBIX KOMIIBIOTCPHBIX IMPOTpaMM IIPHU
PECLICHUN 3a1a4.

VYyeonas aucuurmuinHa OY/J[.04./y Marematuka cnocoOCTBYeT (POPMUPOBAHUIO
CIICAYIOIINX OOLIMX KOMIEeTeHIMIi:

Kon HaumenoBanue pe3yabTara 00yueHust

OK 1. BeiObupare  cnocoObl  pemieHust  3ama4  MPOGECCHOHATBHOW  JEATENbHOCTH,
MIPUMEHUTEIBHO K Pa3JIMYHbIM KOHTEKCTaM

OK.2 OcCymecTBIATh MOWCK, aHAIN3 U WHTEPIpeTaluio HH(popMaImu, He0OX0AUMOW IS
BBINIOJIHEHUS 3314 TPO(EeCCUOHATILHOM JeSITEIbHOCTH

OK.3 [InanupoBaTh M peanu30BbIBaTH COOCTBEHHOE MPO(ECCHOHATBLHOE U JMYHOCTHOE
pasBuTHE

OK 4. PaGoratpk B KOJUIEKTHBE U KOMaHAE, 3PPEKTUBHO B3aUMOJEHCTBOBATH C KOJIJIETaMU,

PYKOBOJACTBOM, KIIMEHTAMHU

OK.5 OcymmecTBIATh YCTHYIO M IHACBMEHHYKO KOMMYHHUKAIIMIO Ha TOCYAAPCTBEHHOM
A3BIKE C Y4ETOM OCOOEHHOCTEN COLMAIbHOTO U KyJIbTYPHOTO KOHTEKCTa

OK 6. [IposBIATE rpak IAHCKO-NATPUOTUYECKYIO MMO3UIUIO, IEMOHCTPUPOBATH OCO3HAHHOE
MMOBCACHHUE Ha OCHOBC TPAAWIIMOHHBIX O6HIC‘—ICJ'IOBC'—ICCKI/IX HeHHOCTefI, IPUMCHSATH
CTaHAAPTHI AHTUKOPPYHNIIMOHHOTO IMOBCACHUA

OK 7. CognelicTBOBaTh  COXPAHEHHUIO  OKPY)XKAromel  cpeipl, PpecypcocOepexeHuIo,
3¢ deKTUBHO AeMCTBOBATH B UYPE3BBIYAMHBIX CUTYALIUAX

OK.8 Hcnonws3oBath cpenctBa (U3MUECKOW KYJAbTYPHl JUISl COXpPAHEHUS M YKPEIUICHUS
30pOBbsI B Ipolecce MNpOoPEecCHOHAIbHON JESITENbHOCTH U MOAJEp’KaHUS
HEOO0XOUMOTO YPOBHS (PU3NUECKOM TOATOTOBICHHOCTH

OK.9 Hcnonp3oBath HHGOPMAIIMOHHBIE TEXHOJIOTHU B TPOGECCHOHAIBHON JIEATEIHHOCTH

OK.10 [Tonp30BaThcsi MPOGECCHOHAIBHOW JOKYMEHTallMe Ha TOCYJapCTBEHHOM U
MHOCTPaHHOM SI3bIKaxX

OK.11 Hcnons3oBarh  3HaHUSA 1O  (PUHAHCOBOM  T'PAaMOTHOCTH,  IUIAHUPOBATh
MpeANPUHUMATENBCKYIO IeATEIbHOCTD B MpodeccnoHanbHoi chepe




B pesyabraTe u3syuenusi yueOHoro npeaMmera «MareMaTHKa» Ha yPOBHE CpeHero o0uero o0pa3oBaHus:

Pa3pen

BbInycKHUK HAYYUTCS

BI)Il'[yCKHI/IK MOJYYUT BO3MOKHOCTD HAYYUTHLCHA

Ilesn ocBOeHUs MpeaMeTa

Jis  ucrosib3oBaHUsT B MOBCEJHEBHOW JKHU3HH U
obecreueHnsi BO3MOXHOCTH YCIIEITHOTO MPOJOJIKEHUS
00pa3oBaHusl 1O CHEIUATBLHOCTSM, HE CBSI3aHHBIM C
MPUKJIAAHBIM UCIOIb30BAHUEM MAaTEMATHKH

ﬂ]lﬂ paseumust MblulleHUs, UCNOJIb306AHUA 6 NOBCEOHE8HOU
HCU3HU u obecneuenus BO3MOINCHOCMIU ycnewuHozo
l’ZpO@OJlDfC@HZ/Iﬂ o6pa306auuﬂ no cneyuarbHocmAm, He
CBA3AHHbIM C I’lpuKJZCl()HblM UCnojlb3068aHueMm mamemamuxKu

DJieMeHTa TEOPUU MHOKECTB U
MATEMATHYECKOM JIOTUKH

OnepupoBaTh Ha 0a30BOM YPOBHE HOHSTUSMU:
KOHEYHOE€  MHOXKECTBO,  JJIEMEHT  MHOJKECTBa,
MOJAMHOXXECTBO,  IepeceyeHue U  OObeIUHEHHE
MHOY>XECTB, YHCJIOBBIE MHOXECTBAa Ha KOOPJAMHATHOMN
MpsIMOM, OTPE30K, HHTEPBAII;

— ormepupoBaTh Ha 0a30BOM YpOBHE MOHSATHUSMHU:
YTBEpKJICHHE,  OTPULAHUE  YTBEP)KICHUS,
VCTUHHBIE U JIOXKHBIE YTBEP>KJICHHUS, IPUUMHA,
CIIeICTBHE, YJaCTHEIN ciyvau oOmrero
YTBEPKJICHHUSI, KOHTPIIPUMED;

— HaxoJWUThb NEepeceyeHHe U OO0beTUHEHHE IBYX
MHO’KECTB, IPEJICTaBICHHbIX TIpaduueckd Ha
YUCIIOBOM MPSMO;

— CTPOUTHh HA YHUCIOBOM MPSAMOM IOJMHOXKECTBO
YHUCJIOBOTO MHOYECTBA, 3a/laHHOE
IPOCTENIIMMH YCIIOBUSIMU;

— paclio3HaBaTh JIOKHBIE YTBEPKICHHUS, OIIMOKU
B pacCyKJIEHUsX, B TOM YHCIE C
HCII0JIb30BAHUEM KOHTPIIPUMEPOB.

B noeceonesnoti scuznu u npu usyuenuu opyaux
npeomemos:

— HCIOJb30BaTh YMCIOBbIE MHOXECTBA Ha
KOOPJAMHATHOW MIPSIMOM /17151 OTIMCaHUs
peaIbHBIX MPOLIECCOB U SIBJICHUIA;

— MPOBOJUTH JIOTUUECKHE PACCYKICHUS B

- Onepupoeamb NOHAMUAMU. KOHEYHOoE MHOMICeECmaeo,
AleMEeRm MHoaIHcecned, I’lOOMHODfCQCI’I’lGO, nepecevyeHue u
obvedunenue MHOoMHCECnB, YUCioeble MHoOdHcecmea HdA

KOOPOUHAMHOL npAMOl, Ompe3oK, unmepeazl,
NONYUHMEPBAIl, NPOMENCYMOK C BbIKOIOMOU MOUYKOU,
epaguueckoe npeocmasieHue MHOXCECmE Ha

KOOPOUHAMHOU NJIOCKOCMU;

— Onepuposame nowsmusmu: ymeepoicoenue, Ompuyanue
VMBEPAHCcOeHUsl, UCTUHHbIE U JIONCHbIE YMBEPIHCOCHUS,
npuuuHa, — creocmeue,  YACMHBLU  CIy4al  odueco
ymeepoicoenus, KOHmpnpumep,

— Ilpogepsimb npuHAOIEHCHOCMb INEMEHMA MHONCECTBY,

— Haxooumv nepeceuenue u oOveOuneHue MHOMCECMS, 8
MOM Yuclie NPeoCmAasieHHbIX 2paAhuyecKu HaA 4YUCI08Ol
NPSAMOU U HA KOOPOUHAMHOU NIAOCKOCIU,

— Ilposooums  OokazamenvbHble  paccyxicoenus  O0us
000CHOBAHUSL UCIIUHHOCIU YIMEEPIHCOCHUIL.

B nosceonesnou oicuzsnu U npu  uzyveHuu  Opyeux
npeomemos:

—  HUcnonvzosame YUCI08bLE MHOJICECMEA Ha
KOOPOUHAMHOU NPAMOUL U HA KOOPOUHAMHOU NJIOCKOCTU
0J151 ONUCAHUSL PEANbHBIX NPOYECCO8 U ABTICHULL

— IIposooums doxkazamenvhvie paccyHcOeHus: 8 CUMyayusx
NOBCEOHEBHOU JICU3HU, NPU peuleHuu 3a0ay u3 Opyeux
npeomemos
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CUTyalluiIX HOBCCHHCBHOﬁ KU3HHU

Yucaan BBIPAKCHUSA

OnepupoBaTh Ha 6a30BOM YPOBHE TIOHATHUSIMU: TENIOE
YHUCIIO, JEIMMOCTh 4YHCeN, OOBIKHOBEHHas JapoOb,
JeCATHYHAs Ipo0b, panMoHaIbHOE YHCIIO,
NpUOMMKEHHOE 3HAYE€HHME 4YHCJa, 4YacTh, JOJI,
OTHOIIIEHUE, TIPOLICHT, MOBBIIICHUE U MMOHWKEHUE Ha
3a/IaHHO€ YHUCJIO MPOIICHTOB, MACIITa0;

— omepupoBaTh Ha 6A30BOM YpOBHE MOHSTHUSIMU:

aorapudm YHCIIA, TPUTOHOMETPUUIECKAS
OKpPY)KHOCTb, TpajlycHasi Mepa yrja, BEJIUYuHA
yria, 3aJJaHHOTO TOYKOU Ha

TPUTOHOMETPHYECKOH OKPYKHOCTH, CHHYC,
KOCHHYC, TAaHI€HC W KOTAHIEHC VIJIOB,
MMEIOIUX MMPOU3BOJILHYIO BEIMINHY;

— BBINOJHATH apUPMETHUSCKUE JICHCTBUSA C
HENBIMH U PAaIHOHATEHBIMU YU CIIAMHU;

— BBINIOJHATH ~ HECIIOKHBIE  TIpeoOpa3oBaHUs
YHCIIOBBIX BBIPAKEHUH, COJCPKANIUX CTCICHH
gucen, JmOO KOPHHU W3  4YHCEN, J0Oo
J0rapupMbl YHCEIT;

— CpaBHHMBATh pPAlMOHAIBHBIC YHCIA MEXIY
co0oi;

— OICHHWBAaTh W CPABHHUBATH C PAIMOHAIBHBIMU
YHCIaMH 3HAYCHHUs IEJIbIX CTEIEHEH Yucedn,
KOpDHEH HaTypaJlbHOW CTENCHH W3 YHCE,
JOrapu(pMOB YHCEN B IPOCTHIX CIIydasix;

— u300pakaTh TOYKAMH HA YUCIOBOW MPSIMOMN
eNbIe ¥ pallioOHaIbHbIC YHCTIa;

— wu300pakaTb TOYKAMU Ha YHUCIOBOM MpsIMOM
HeNnble CTENEeHH YHCeN, KOPHU HaTypajibHOU
CTEMeHH W3 4YHCeN, JorapuMbl dYHcen B
MPOCTBIX CIy4asx;

— BBIMONHATH  HECIOXKHBIE  TPeoOpazoBaHUs
HEeNbIX U APOOHO-pallMOHANBHBIX OYKBEHHBIX

Ce0600H0  onepuposamv — NOHAMUAMU.  Yeloe  HUCIO,
denumocms  uucen, OObIKHOBeHHAsE Opodb,  OecamuyHas
0pobOb, PAyUOHANIbHOE YUCNO, NPUOTUNCEHHOE 3HAYEHUE
yucia, yacme, 00Jis, OMHOUIEHUe, NPOYEeHM, NOBblueHUe U
NOHUdICEHUE HA 3A0AHHOE YUCILO NPOYEHMO8, Macumad,

—  npugooums  npumepvl  uucel €  3A0AHHLIMU
CBOUCMBAMU OCNUMOCTU,

— onepuposamv  NOHAMUAMU:  Jlo2Apupm  uYucia,
MPUSOHOMEMPULECKASL OKPYICHOCMb, PAOUAHHAS U
2paodycHas mepa yena, GeiuyuHa yeid, 3a0aHHO20
MOYKOU HA MPUSOHOMEMPUUECKOU OKPYICHOCMU,
CUHYC, KOCUHYC, MAHCEHC U KOMAHZEHC Velos,
UMEIOWUX NPOU3BOTIbHYIO BEIUYUHY, YUCTA € U T,

—  GbINOIHAMb apu@memuyeckue Oelcmeus, couyemas
YCMHble U NUCbMEHHble — Npuembvl, NPUMEHsIsi Npu
HeoOX00UMOCIU BLIYUCIUMENbHBLE YCIPOUCBA,

—  HAX00UmMb 3HAYEHUs. KOPHA HAMYPATbHOU CHeneHu,
cmeneHu ¢  DPAYUOHANLHBIM nokasameinem,
noeapughma,  ucnonv3ys  npu  Heobxooumocmu
BLIUUCIUMETIbHBIE YCIMPOUCIBA,

— NOb308AMbCS  OYEHKOU U NPUKUOKOU — npu
NPAKMUYeCcKUx pacuemax,

—  NMpoBOOUMb NO U36ECMHBIM (POPMYIAM U NPABULAM
npeobpazoeanust OYKBEHHbIX BbIPAICEHUI,
BKIIOUAIOWUX — CIeENneHlU, KOpHU, J102apu@msl U
mpucoHomMempuieckue yHKyuu,

—  HAXO0UmMb  3HAYEHUs  YUCAO0BbIX U  OYKBEHHbLIX
sbipasicerull, ocyujecmelisis HeobxX0ouMble
HOOCMAHOBKU U NPeoopazo08anus,

— uzobpadcamv  CXeMamuyecku — y2ol,  6elUdUHA
KOMOPO20 8bIpAdHCeHa 8 2padycax Uil paouanax,

—  UCNONL3068aMb  NpU  peueHuy 3a0aiy  maodauuHbie
3HAYEHUU MPULOHOMEMPUYECKUX (DYHKYULL Y208,
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BBIPAKCHUI;

BBIp2KaTh B  IPOCTEHIIUX  Cly4yasx U3
PaBEHCTBA OJIHY IEPEMEHHYIO Yepe3 APYTue;
BBIUUCIISATH B IPOCTBIX CIlIydasix 3HAuY€HUs
YHCIOBBIX M OYKBEHHBIX  BBIPAKCHHH,
OCYILECTBIISII HEOOXOIUMBIE IOJCTAHOBKHA H
npeoOpa3oBaHus;

n300pakaTb CXEMAaTUYECKH YroJjl, BeJIWYHHA
KOTOpOTO BbIpa)ke€Ha B Tpajgycax;

OIICHMBATh 3HAaKH CUHYCa, KOCUHYCA, TAHT'€HCAa,
KOTaHI'€HCa KOHKPETHBIX YIJIOB.

B noeceonesnoll dcusHU U NPU  U3YYEHUU OpYeUX
VUEOHBIX NPEOMEMO8:

BBIIIOJIHATG BBIYMUCIICHUSA IPHW PCIICHUU 3aj1ad
MPAKTUYECKOTO XapaKTepa,

BBINIOJIHATh ~ MPAKTUYECKHE  pacyeThl ¢
HCII0JIb30BAHUEM npu HE00X0IMMOCTH
CIPAaBOYHBIX MAaTEPHUAJIOB U BBIYMCIUTEIBHBIX
YCTPOMCTB;

COOTHOCHUTH peaibHbIe BEJIMYHHBI,
XapaKTePUCTUKH  OOBEKTOB  OKPYXKAIOIIEro
MUpa C HMX KOHKPETHBIMH  YHCIOBBIMU
3HAUCHUSIMU;

UCII0JIb30BATh METO/IbI OKpYTJICHHUS,

OpuOIIKEHUS W TPUKUAKA TPU  pEIIeHUU
MPAKTHYECKUX 33/1a4 MOBCETHEBHOM JKU3HH

BbINOIHAMb NEPe8o0 BEIUYUHBL Yeld U3 PAOUAHHOU
Mepbl 8 2padycHyio u 00pamHo.

B nosceonesnou ocusnu u npu uzyuenuu Opyeux yueOHulX
npeomemos:

BLINONHAMYL OCUCMEUS. C YUCTOBLIMU OAHHBIMU NPU
peuweHuu 3a0a4 npaKmu4eckoeo xapaxkmepa u 3a0ay
U3 pasiuuHblx obnacmel 3HAHUL, UCHONb3YS NpU

Heobxooumocmu Cnpaeo4Hble mamepudailobl u
evblyuciaumeslbHvle yCl’l’tpOIZCI’I’lBCZ,'
oyeHuesams, CpasHueamsb U UCNOIbL306ANTL NpU

peulenuu npaKkmudeckux 3a0ay 4Yuciosvle 3HAYEeHUs.
DeanvbHblX  8eNUYUH, KOHKpemHbvle  4YUCTO8ble
Xapaxkmepucmuky 00beKmos8 OKpyHcarouie2o mupa

YpaBHeHNs 1 HEPABEHCTBA

Pemiate nuHElHbIC ypaBHCHUS U HEPABECHCTBA,
KBaJIpaTHbIC YPaBHEHUS;

Pemate  norapudmMuyeckue ypaBHEHUs BHIA
log a (bx + ¢) = d u npocreiimne HepaBeHCTBA
Buga logax <d;

Pemate mokasarelbHbIC YpaBHEHHS, BUIAa a
bx+c = d (rme d MOXHO TpencTaBUTH B BHUJE
CTENIEHH C OCHOBAaHUEM a) M MpOCTeHIme

Pewwamv  payuonanvuvle,  noxazamenvHvie U
Jloeapugmuieckue  ypagHeHuss U  HepaseHcmed,
npocmeuuiue UppayuoOHalbHvle u

MPUSOHOMEMPUYECKUE YPABHEHUS, HEPABEHCNBA U UX
cucmemoi;

UCNONb308aMb  MemoObl  pPeuleHus  YPAGHEeHUIL:
npugedeHue K 8Udy «NpouzgedeHue pagHo HYI0» Uil
«4ACHOE PABHO HYTIO», 3AMEHA NEPEMEHHBIX,
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HepaBeHCTBa BuAa a X < d (rme d MOXHO
NpEJCTaBUTh B BHUJE CTCICHU C OCHOBaHUECM

a);.

— IPUBOJUTH HECKOJIBKO IPUMEPOB KOpPHEU
IPOCTEHILEro TPUTOHOMETPUUECKOTO
ypaBHEHUsS BHUIA: SINX = a, COSX = a, tgx = a,
ctgx = a, roe a — TaOJIUYHOE 3HAYCHUE
COOTBETCTBYIOIIECH TPUTOHOMETPUYECKOMN
(GyHKIMH.

B moBcenHeBHON JKHM3HM W NpPU M3YYEHHUH JAPYTHX
MIPEAMETOB:
— COCTaBIISITb W pellaTh YPABHEHUS U CHUCTEMBI
YpaBHEHUN  TpU  PEUIEHUH  HECJOKHBIX
MIPAaKTHUYECKUX 3a/1a4

UCNONIL308AMb  Memo0 unmepealos 01 PpPEeULEHUA

HepaseHcma,

UCNOIb306aMb epaghuneckutl Memoo ons
NPUOTUNCEHHO20 peuleHUsl YPAGHEHU U HePABEeHCNS,
usobpasxicamo Ha MPULOHOMEMPULECKOT

OKDYHCHOCIMU MHONCECME0 PeuweHUull npocmeuuux
MPULOHOMEMPUYECKUX VPABHEHUU U HEPABEeHCME;
BbINOIHAMb OMOOP KOPHEU YPABHEHULl UIU peuleHUl
HEepagencme 8 COOmeemcmeuy ¢ OONOIHUMENbHbIMU
VCIOBUAMU U O2PAHUYEHUSIMU.

B nosceonesnou dscusHu u  npu uzyueHuu Opyeux y4yeOHvlx
npeomemos:

cocmaenisames U - peulams  YPAGHEHUs,  CUCTEMbl
VPABHeHUll U HEePABeHCMEAd Npu peuleHuu 3a0ay
Opyeux yueOHbvIX npeomMemos,

UCNONb308aMb  VPABHEHUs. U  HepaseHcmea  OJisl
nocmpoenus U UCCIe008aHUs  NPOCMeuuux
MAmMemMamuyecKux mMooenel peaibHblX CUmyayutl uiy
NPUKIAOHBIX 3a0ay,

yMemb  UHMepPnpemuposams — NOIVYEHHbI  Npu
PeweHUU YPAGHEHUs, HEePABEHCMEA UIU CUCTEMbl
pe3yibmam, OYyeHusamv e20  Npagoonododue 8
KOHmMeKCcme 3a0aHHOU  PeanbHOl  CUmyayuu  uiu
NPUKIAOHOU 3A0a4u

DyHKUUH

— OmnepupoBark Ha 6a30BOM YpOBHE MOHSITUSAMHU:
3aBUCHMOCTh BEJIMYMH, (YHKLHUS, apryMEHT H
3HauYeHHe (QYHKIMH, O0JacTh ONpENesiCHUS MU
MHOXECTBO 3HaueHUH  QyHKIMM, Trpaduk
3aBHUCUMOCTH, Tpapuk  (yHKUMH,  HYIH
(GYHKIIUM, TPOMEXYTKH 3HAKOIOCTOSHCTBA,
BO3pAaCTaHME Ha YHUCIOBOM  IIPOMEXKYTKE,
yObIBaHWE  HAa  YHMCJIOBOM  IIPOMEXYTKE,
HauOoJiblllee UM HauMEHbIee  3HAuYEHHUE
(GYHKIIMM  Ha  YHCIIOBOM  TPOMEXKYTKE,

Onepupoeams NOHAMUAMU: 3ABUCUMOCTb  BEIUYUH,
@dyHKYUs, apeymenm u 3HaveHue yHKyuu, obnacme
onpedeneHusi U MHONCECMBO 3HAYEHUU (PYHKYUU,
epagux  3agucumocmu, 2epagux  QyHKyuu, HyaU
@yHkyuu, NPOMENCYMKU 3HAKONOCMOSIHCEA,
603pACmanue Ha YUCTOBOM NPOMENCYMKe, YObleaHue
Ha  YUCIO8OM  NpPOMEdCYmKe,  Hauboavuiee U
HauMeHvbuiee 3HAYeHue QYHKYUU HA  4YUCI080M
npomedicymke, nepuooudeckas QyHkyus, nepuoo,
YyemHas u HeuemHas YYHKyuu,
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nepuoauveckast GyHKIUS, EPHOL;

— omnepupoBaTh Ha 0a30BOM YpPOBHE MOHSTHUSIMHU:
npsMass W oOpaTHas MPOTOPLUOHATIBHOCTD
JUHEMHas!, KBaJpaTuyHasi, jorapudmuueckas u

noKazareabHas GbyHKIUH,
TPUTOHOMETPHUYECKHE (DYHKIINU;

— pacro3HaBaTh rpaduKu 3JIEMEHTaPHbBIX
(GyHKLIMIA: IPSIMOU " oOpaTHOM
MPONOPIUOHAIIBHOCTH, JINHEHOM,
KBaIpaTUYHOM, sorapupmMuueckon u
IIOKa3aTEIbHOU (byHKUINH,
TPUTOHOMETPUUECKUX (PYHKIIMIA;

— COOTHOCUTH rpaduxu 3JIEMEHTapHBIX
byHKIMIA: pSIMOU u oOpaTHOM
MPONIOPITUOHAIBHOCTH, JINHEHO,
KBaJpaTUIHOM, Jorapu(MHUIECKOM u
MOKa3aTeIbHOU (byHKIUH,

TPUTOHOMETPUYECKUX (PYHKIHI ¢ popMyaMu,
KOTOPBIMH OHH 33]1aHBbI;

— HAaxOJHWTh M0 rpaduKy NPUOTMIKEHHO 3HAYCHUS
(GYHKIUH B 3aIaHHBIX TOYKaX;

— ompenensath mo GpyHKIuH (HyJId, TPOMEKYTKH
3HAKOTOCTOSIHCTBA, MIPOMEKYTKH
MOHOTOHHOCTH, HAaWOOJbIINE W HAUMCHBIIUC
3HAYCHHMS U T.I1.);

—  CTpPOUTh ACKH3 rpaduka byHKIMH,
YIIOBJICTBOPSIIONICH TPUBEACHHOMY Habopy
ycrmoBui  (MIPOMEXYTKHM  BO3pacTaHus  /
yObIBaHUS, 3Ha4eHHE (YHKIUU B 3aJaHHOU
TOYKE, TOUKH SKCTPEMYMOB U T.11.).

B moBcemHeBHOU XHM3HM W TpU H3YYCHHH JAPYTUX
MPEIMETOB:

— ompenensTsh Mo rpadukaM CBOWCTBA peallbHBIX

MPOIECCOB U 3aBUCUMOCTEH (HauOoOIbIINe U

Onepupoéamv NOHAMUAMU: NPAMASL U 0OpAMHAsL

NPONOPYUOHATLHOCMY,  TUHEUHAs, K8AOpAMU4Has,
nocapupmudeckas U - NOKA3AMENbHAS  YHKYUU,
mpu2coHoMempuyecKue QyHKyuu;

onpedenamev  3HaueHue @OYHKYuu N0  3HAYEHUIO

apeymeHma npu  paziudHblX  Cnoco6ax 3a0aHusl
dynxyuu;

cmpoums epaguKu U3y4eHHbIX QYHKYULL,

OnuUCvHIBAMb NO 2PAPUKY U 8 NPOCMEUWUX CIYUAAX NO
Gopmyne nosedenue u ceoticmea YyHKyuil, HAXOOUMb
no epaguxy @yHkyuu Hauborvuiue U HauMeHvbuiue
3Hauenus,;

cmpoumo 9CKU3 epagpuxa @ynxyuu,
yooeiemeopsouel. npuseoeHHoOMy HAOOPY YCI08Ul
(npomedicymku  803pacmanusi/yovleanus, 3HayeHue
@dyHKYUU 6 3a0aHHOL MOYKe, MOUKU IKCMPEMYMO8,
ACUMNMOMbl, HYIU QYHKYUU U m.o.);

pewiamsv  YpaeHeHus,  Npocmeluiue - CUCEeMbl
VPAHeHUll, UCNOAb3YSL CBOUCMBA QYHKYUL U ux
epaghuxos.

B nosceonesnoti sicusnu u npu uzyueHuu Opyeux yueOHuIX
npeomemos:

onpedensimb No epaguxkam U UCHOAb308AMb OIS
PeweHUss NPUKIaoOHbIX 3a0ay CEOUCMEA PealbHbIX
npoyeccog u  3asucumocmei  (Hauborvuwiue U
HauMeHblue 3HAYeHUs, NPOMENCYMKU 603PACHAHUSL
u yovi8aHus @yHryuu, NPOMeANCYmKU
3HAKONOCMOSHCMBA, ACUMNIMONbL, NEPUOO U M.N.),

UHmMepnpemuposams  C80UCMEA 6  KOHMmMeKcme
KOHKPEmMHOU NpaKmu4eckou cumyayuu,
onpeodenamo no epaguxam npocmeuuiue

Xapakmepucmuku nepuooudeckux npoyeccos 8
ouonoeuu, KOHOMUKe, MY3blKe, paouocesisu u op.
(amnaumyoa, nepuoo u m.n.)
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HaVMEHBIIINE 3HA4YCHMUS, IIPOMEKYTKHU
BO3pacTaHUs U  YOBIBaHUS, MPOMEKYTKH
3HAKOTIOCTOSIHCTBA H T.11.);

— HHTEpPIPETUPOBATH CBOMCTBA B KOHTEKCTE
KOHKPETHOM ITPAKTUYECKOW CUTYALIUH

JJIeMeHThI
aHaJIN3a

MaTEeMaTHICCKOTO0

— OnmnepupoBath Ha 6a30BOM yPOBHE MOHSATUSIMHU:
poN3BOIHAS (QYHKIIMH B TOUKE, KacaTebHAs K
rpaduky GyHKIUHU, TPOU3BOAHAS (DYHKIINH;

— OMNpeAensiTh 3HAYeHHE MPOU3BOJHON (DYHKIUU
B TOYKE M0 H300paKEHUIO KacaTeIbHOW K
rpaduky, IpOBEJEHHON B ATON TOUKE;

— pemaTh HECIOKHbIE 3a/ladyd Ha MpPUMEHEHUE
CBS3M MEX]ly IPOMEXYTKAMU MOHOTOHHOCTH U
TOYKaMH JKCTpeMyMa (QYHKIHMH, C OJIHOM
CTOPOHBI, U MPOMEKYTKAMH 3HAKOIIOCTOSIHCTBA
U HYJISIMH TIPOM3BOJHOM 3TOM (yHKIMH — C
JpYroii.

B nosceonegnoti owcuzHu u npu usyuenuu Opyaux
npeomemos

— TOJIB3YSCh rpadukamMu, CpaBHHUBATH CKOPOCTHU
BO3pacTaHus (pocTa, MOBBIIICHUS, YBEIUUYCHUS
U T.I.) WIA CKOPOCTH YObIBaHWS (I1aJeHUs,
CHID)KCHMSI, YMEHbILIEHUS W T.I.) BEJIUYMH B
pealbHBIX Ipoleccax;

— COOTHOCUTH TpaUKu pealbHBIX IMPOLIECCOB U

3aBHCHUMOCTEN c ux OIMCaHUSMH,
BKJIIOYAIOLIUMH ~ XapaKTEPUCTUKU  CKOPOCTH
u3MeHeHuss  (OBICTPBIM ~ pocT,  IUIaBHOE

IMOHMXXCHUC U T.l'[.);

— HCIIOJIb30BaThb Fpa(l)I/IKI/I pCaJIbHBIX MPOLIECCOB
AT pCHICHHA HECIIOKHBIX MPHUKIIAAHBIX 3a1a4,
B TOM YHCJIC OIIpCHLIAAd 110 rpa(bmcy CKOpPOCTH
X0Ja mponecca

—  Onepuposamv nousmuamu: nPouU3800HAss HYHKYUU 8
mouke,  KacameuvbHas K  2epaguxy  @ymkyuu,
npou3800HAsl (DYHKYUU,

—  BBIYUCTAMb NPOU3BOOHYIO OOHOUNEHA, MHO2O0YIEHd,
K8AOPAMHO20 KOPHS, NPOU3BOOHYIO CYMMbL (DYHKYULL,

—  BBIYUCTAMb NPOU3BOOHBIE INEMEHMAPHBIX QYHKYUL U
UX KOMOUHAYUIL, UCNOTIb3YS CNPABOYHbIE MAEPUATbL,

— uccredosamsv 6 NpoCMeuwux Ccayuasx @QyHKyuu Ha
MOHOMOHHOCHIY, Haxooums  Hauboivwue U
HauMmeHblue 3Ha4eHus QYHKYul, Cmpoums epaguxu
MHO20YNIEHO8 U NPOCMENUUx  PayuOHAIbHbIX
@yHryuil c UCNONb308AHUEM annapama
MAmemMamuyeckoeo aHanu3d.

B nosceonesnoti srcusnu u npu uzyueHuu Opyeux y4eOmvix
npeomemos:

—  pewamsv NPUKIaoHvle 3a0ayu u3 Ouoiocul, Qu3uKu,
XUMUU, IKOHOMUKU U OPYeUX npeomemos, Ce:A3aHHble
C  uccnedosamueM — XapakmepucmuK — peanibHblX

npoyeccos, HAXodHCcOeHuem HauboabUWUX u
HAUMEHbWUX 3HAYeHUll, CKOpOCmu U YCKOpEeHUs U

UHmepnpemupoeambsp NOJYy4YeHHble pe3yibmanibl
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CraTtucruka u Teopus
BEPOSITHOCTEI, JIOTHKA U
KOMOMHATOPHUKA

— OmnepupoBarh Ha 6a30BOM YpOBHE OCHOBHBIMU

OIINCaTCJIbHBIMHAU XapaKTCpUCTUKaMU
YHCIIOBOTO Habopa: cpenHee apudmernyeckoe,
MenuMaHa,  HauOoJblllee W HaWMEHBIIIEE
3HAYCHUS,

— omepupoBaTh Ha 0a30BOM YpPOBHE MOHSTHSIMU:
4acTOTa U BEPOSTHOCTh COOBITHSA, CITy4ailHBIHI
BbIOOpD,  OMBITBI C  PaBHOBO3MOXKHBIMU
3JIEMEHTAPHBIMH COOBITUSIMU;

— BBIUUCIATH BEPOSITHOCTH COOBITMH Ha OCHOBE
MI0/ICYETA YHCIIa UCXOO0B;

B nosceonegnoti owcuzHu u npu usyuenuu Opyaux
npeomemos:

— OIICHMBAaTh U CPAaBHMUBATh B IMPOCTBHIX CIIydasx
BEPOSITHOCTH COOBITHI B pealbHOM KU3HH;

— YUTaTh, CONOCTABIISAT, CpaBHUBATB,
WHTEPOPETUPOBATh B  MPOCTBIX  CIydasx
peanbHbIE JaHHbIE, IMPEACTABICHHBIE B BUJC
TabnuIl, Tuarpamm, rpaduKoB

Hmemv  npeocmasnenue o OUCKpEMHbIX U
HeNnpepbleHbIX CYYAUHBIX geUYUUHAX u
pacnpeoeneHusix, O He3ABUCUMOCMU  CIYYAUHBIX
BENUYUH,

umems  npeocmasieHue 0 MaAMeMamuyecKkom
02HCUOAHUU U OUCHEPCUU CTIYHUAUHBIX 8ETUYUH,

umems npeocmasienue 0 HOPMATbHOM
pacnpeoeneHuu u npumepax HOPMANbHO
DPACnpeoeneHHbIX CIYHYAUHbIX 8ETUYUH,

NOHUMAmMb  CYymMb  3AKOHA  OOMbwux  yucen U

8b100POYHO20 MemOoOa U3MepeHUsl 8EPOAMHOCTEN
umems npedcmasieHue 00 YCl08HOU 8ePOAMHOCINU U
0 NONHOU 8EpOSIMHOCMU, NPUMEHAMb UX 8 PeuleHuU
3a0au;

umems npeocmasieHue O BAXHCHBIX YACHBIX 8UOAX
pacnpeoeneHull U NPUMEHAMb UX 8 peueHUuU 3a0ad;
umems npeocmasgienue O KOpperayuu Cryyaunblx
BeUYUH, O TUHEUHOU pecpecCu.

B noseceonesHotl srcuznu u npu usyueHuu opyux npeomemos.

BLIUUCIAMD UTU OYEHUBAMb BEPOSMHOCIU COOLIMULL
8 PeaibHOU HCUSHU,

8bLOUPaAMb NOOX00sUUe MeMOObl NPEOCMABNIEeHUS U
00pabomku OaHHBIX;

YMemb peulams HecClodCHble 3a0a4l Ha NpUMeHeHue
3aKOHA DOILUUX YUCEN 8 COYUOLOSUU, CIMPAXOBAHUL,
30pasooxpamnenuu,  obecneueHuu  Oe30nNACHOCMU
HaceleHUs 8 Ype38blualiHblX CUMYAYUSIX.

TexcToBBIC 327291

— Pemare HecnokHbIE TEKCTOBBIE 33/1a4M Pa3HbBIX
THIIOB;

— aHaNM3WpOBaTh  yCIOBUE  3aJauyd,  TpU
HEOOXOUMOCTH CTPOUTh I €€ pelleHus
MaTE€MaTUYECKYIO0 MO/IEINb;

— TIOHMMAaTh ¥ UCHOJB30BaTh IJISl PEIICHUS
3aaun UHQOpPMAIUIO, MPEACTABICHHYIO B BUJIE

Pewams 3a0auu paznvix munos, 6 mom uucie 3a0aiu
NOBbIUEHHOU MPYOHOCMU;

8b10UPaAMb ONMUMATLHBILL MEMOO peuleHus 3a0a4i,
PaAcCMampusas paziuyHsle Memoobl;

cmpoums Mooesib peulenus 3a0aiu, nPosoOUMs
00Ka3amenbHble PACCyHCOeHUsl,

pewiams 3a0a4u, mpedyouue nepedopa 8apuaHmos,
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TEKCTOBOM M CHUMBOJIBHOW 3aIlUCH, CXEM, npo6epKuU yCi06ull, 6b1OOPA ONMUMATLHOZO

TaOIuUI, AUarpaMm, rpa)uKkoB, PUCYHKOB; pe3yrbmama,

JIeiCTBOBATH IO aliTOPUTMY, COAEPIKAIIEMYCS B —  QHAMU3UPOBAMb U UHMEPNPEMUpPO8aAmMs pe3yibmamol
YCJIOBHH 33/1a4H; 8 KOHmeKcme YCi08Us 3a0adu, 6bl10Upams peuleHus,
UCTIOJIb30BaTh JIOTUYECKUE PACCYXACHUS TpPU He npomugopedaujue KOHMeKcmy;

pelIeHNH 33]a4H; —  nepesooums npu peuleHul 3a0a4u UHPOPMayuro uz
pabotath ¢  W3OBITOYHBIMH  yCIIOBHUSIMH, 00HOU (hopMmbl 8 OpYeyI0, UCNONIL3YS NPU

BbIOMpass W3 Bced MH(OpManuM JaHHBIE, Heobxooumocmu cxemvl, mabauysl, 2paguxu,
HEOOXOIMMBIE /ISl PEIICHUS 3a/1a4H; ouazpammbl;

OCYLIECTBIISITh HECJIOKHBIN Hepeﬁop B nosceonesnou scusnu u npu usy4eruu ()pyZle npedMemoe.'
BO3MOXXHBIX pEIIEHUH, BBIOMpas U3 HUX —  pewams npakmuyeckue 3a0aiu u 3a0ayu u3 Opyaux
OTITUMAITBHOE 1o KPUTEPHSIM, npeomemos

c(hopMyTUPOBAaHHBIM B YCIOBHUU;

aHATM3UPOBATh " WHTEPIPETHPOBATH

MOJTydeHHBIE PEIICHUS] B KOHTEKCTE YCIOBHS

3ajauu, BBIOMpATh pelIeHus, HE

POTHBOpPEYAIE KOHTEKCTY;

pelaTh 3a/1a4 Ha PacyeT CTOMMOCTH TOKYIIOK,
yCIYT, TOE3/I0K U T.I1.;

peliaTh HECIOKHBIC 3a/Ia4yd, CBSI3aHHBIC C
JIOJICBBIM  y4acTUEM BO BIAJICHUHA (QUPMOH,
NpENPUITHEM, HEIBUKUMOCTBIO;

pemaTrh 3aJaud  Ha [POCThIE  MPOIEHTHI
(cucTteMbl  CKHMJIOK, = KOMHCCHMHM) W  Ha
BBIUMCIICHUE  CIIOKHBIX  MPOIEHTOB B
pa3IMYHBIX CXeMaX BKJIAJOB, KpPEIUTOB W
UTIOTEK;

pemath MpakTHYeCKHe 3a/aud, TpeOyrolue
UCIIOJIb30BAaHUSI OTPUIIATENBHBIX YHUCEN: Ha
oTpeieNieHue TeMIepaTypbl, Ha OMpeaelieHHe
MOJIO’KEHUS Ha BPEMEHHOM ocH (710 Hamiel Spbl
U TOCJ€e), Ha JABIKCHUE JICHEXKHBIX CPEIICTB
(mpuxon/pacxon), Ha omnpenesaeHue
TJTyOUHBI/BBICOTHI U T.11.;
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— WCTOJB30BaTh  MOHATHE  MacmTaba s
HAXOXKJICHUS PACCTOSHUN W JJIMH Ha KapTax,
IUTAHaX MECTHOCTH, IUIaHaX TOMEIICHUMH,
BBIKpPOWKaX, MpU paboTe Ha KOMIBIOTEPE U T.II.

B nosceonesnoii soicuznu u npu uzyuenuu opyeux
npeomemos:

— pemaTrh HECIOXHBIC MPAKTHICCKUE 3aadu,
BO3HUKAIOIIAE B CHUTYallUsX MOBCEAHCBHOU
KU3HH

I'eomerpus

— OmnepupoBars Ha 6a30BOM YpOBHE MOHSTHSIMHU:
TOYKa, TpsMas, TUIOCKOCTh B MPOCTPAHCTBE,
MapajuielbHOCTh W MEPIeHAUKYISIPHOCTD
MPSIMBIX U INIOCKOCTEN;

— pacrio3HaBaTh OCHOBHBIE BUJIBI
MHOTOTPaHHUKOB (mpu3ma, nupamMuIa,
MPSIMOYTOJIBHBIN TTapajuieenumnes, Kyo);

— wn3o0paxaTh u3ydaeMble QUTYpPHI OT PYKH U C
IPUMEHEHUEM MIPOCTHIX YepPTEKHBIX
UHCTPYMEHTOB;

— genaTh (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3
PUCYHKOB THPOCTBIX OOBEMHBIX (GUTYpP: BH]
CBEpXy, COOKY, CHU3Y,

— u3BIEKaTh MHGOPMAIUIO O MPOCTPAHCTBEHHBIX
FEOMETPUYECKUX (QUrypax, MpeICTaBICHHYIO
Ha YepTekax U PUCYHKaX;

— mnpumeHatb — teopemy  Iludaropa  npu
BBIUHUCIICHUH 3JEMEHTOB CTEPEOMETPUUYECKHUX
duryp;

— HaxoJMTh OOBEMBI U IUIOLIAJU MOBEPXHOCTEH
POCTENUIIMX MHOTOTPAaHHUKOB C IPUMEHEHUEM
bopmyu;

— pacro3HaBaThb OCHOBHBIE BUBI TEJ BpAIEHUS
(xoHyc, UIIMHAP, chepa u map);

— HaxoIMTh OOBEMBI U IUIOLIAJU MOBEPXHOCTEH

Onepupoéamv ~ nowamuaMu:  mMoukd,  NpAMAs,
NIOCKOCMb 8 NPOCMPAHCMEe, NApalIelbHOCIb U
NepneHOUKYIAPHOCHb NPSAMbBIX U NIOCKOCHEl,
NpUMeHAMb O/l peuleHUuss 3a0a4 2eomMempuyeckKue
Gaxkmol, eciu yciosus npuMeHenus 3a0anvl 8 SAGHOI
dopme;

pewams 3a0auu HA HAXONHCOCHUEe 2e0MempudecKux
BEUUUH NO 0OPA3YAM UTU ANCOPUMMAM,

denamv (8bIHOCHbLE) NIOCKUE YePMedNHCU U3 PUCYHKOB
00veMHbIX ueyp, 8 mom uucie pucosamv U
cgepxy, cOOKy, Cmpoums CeyeHuss MHO202PAHHUKOB,
uzenexkamo, UHmMepnpemuposans u
npeobpazoevleams UHGOPMAYUIO O 2eOMEeMPUYECKUX
Queypax, npeocmasiennyio Ha uepmedtcax,
NPUMEHAMb 2eomempuieckue Gakmvl Olsl PeuLeHUs.
3a0au, 6 MOM yucie NpeonoIacalouux HecKoabKo
Wazoe peuteHusi;

ONUCHIBAMb  83AUMHOE  PACNONONCEHUE NPAMbIX U
nI0CKOCmell 8 NPOCMpancmee;

Gopmynuposams ce0licmea u NPUHaxu gueyp;
O00KA3bI8ANMb 2eOMEMPULECKUE VINBEPHCOCHUSL,
e1adems cmanoapmuou Kaaccuguxayuetl
NPOCMPAHCMBEHHBIX (ueyp (nupamuovl, npuMsl,
napanieienuneost);

Haxooums 00vembl U NI0WaAoUu NnogepxHocmel
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OPOCTEUIINX ~ MHOTOTPAaHHUKOB W TeI
BpAIIICHUS C TIPUMEHEHUEM (POPMYIL.
B noeceonesnoii ocusnu u npu  usyuyeHuu Opyeux
npeomemos:

— COOTHOCHTh aOCTpPaKTHBIE T'COMETPHUYCCKUE
NOHSTHSI ¥ (PaKThI C PEATHbHBIMHU KU3HECHHBIMU
00BEKTaMHU U CUTYAIHSIMHU;

— WCNOJIb30BaTh CBOWCTBA MMPOCTPAHCTBEHHBIX
reOMeTpUYeCKHX  (GUTyp Ui peIICHHS
TUTIOBBIX 33724 IPAKTHYECKOTO COJICPIKAHUS;

— COOTHOCHUTH IUIOIIAJH TIOBEPXHOCTEH  Tel
OJIMHAKOBOH (POPMBI pa3IMIHOTO pa3Mepa;

— COOTHOCHTH OOBEMBI COCYAOB OJWHAKOBOMH
(GbOpPMBI pa3TUYHOTO pa3Mepa;

— OIICHMBATH hopmy MIPaBUIIBHOTO
MHOTOTpaHHHKa MOCJE CIUJIOB, CPE30B U T.II.
(ompenensTh KOJIMYECTBO BEPIIWMH, pedbep u
rpaHei MoJy4eHHbIX MHOTOTPAHHUKOB)

2eoMempuyeckKux mei ¢ npuMeHeHuem Gopmyn;
BLIYUCTIAMb PACCMOAHUSA U Y2iIbl 8 NPOCMPAHCIEe.

B noeceonegnoli dicusHu u npu u3yueHuu Opyaux
npeomemos: UCNONb308aMb ceolicmea
ceomempuieckux ¢ueyp 011 pewleHus  3a0ay
NPAKmMuyeckoeo Xxapakmepa u 3a0aiy u3z opyeux
obracmeti 3HAHUL

BekTOpBI M KOOPAMHATHI B
NPOCTPAHCTBE

— OnmnepupoBarb Ha 0a30BOM ypPOBHE MOHITHEM
JIEKapTOBBI KOOPAUHATHI B IPOCTPAHCTBE;

— HaxoJWTh KOOPAMHATHI BEpIIMH Kyba U
IpsIMOYTOJIBHOTO Tapajuiesienureia

Onepuposamv NOHAMUAMU 0EKAPMOBbL KOOPOUHAMbL
6 mpocmpaucmee, 6eKmMop, MOOYIb  GeKmopa,
PABEHCMBO BEKMOPO8, KOOPOUHAMbI 8eKMOpd, Y20l
Mencoy — 8eKmopamu, — CKAlApHoe — Npou3eedeHue
BEKMOPO8, KOJIUHEAPHbLE BEKMOPbI;

Haxooums paccmosiHue medcoy O08yMs MOUKaAMU,
CYMMY 8EKMOPO8 U NPOU3BEOeHUe 8eKMOPA HA YUCTIO,
Y20l MedHcOy BeKmopamu, CKaispHoe npousgeodenue,
PACKIaobl8ams GeKMop No 08YM HEKOLIUHEAPHbIM
BEKMOpam;

3a0a8amv NJIOCKOCMb YPABHEHUEM 6 O0eKapmogou
cucmeme KOopouxam,
pewambs npocmetiuiue
8eKmopHo20 baszuca

3a0aqu 86e0eHUeM

Hcropust MaTeMaTHKHU

— OnuceIBatTh OTACIBHBIC BBIJAIOIIHNECCS
PE3YyJIbTAaThl, TOJYYCHHBIC B XOJAC PA3BUTHUSA

Ilpeocmasname 6K1A0 8bLOAIOWUXCL MAMEMAMUKOS 8
pazsumue MamemMamuKy U UHbIX HAYYHbIX 00aacmell;
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MAaTE€MaTHUKHU KaK HayKH;

3HaTh NPUMEPbl MaTEMATHYECKUX OTKPBITUN U
UX aBTOPOB B CBS3U C OTEYECTBEHHOM U
BCEMHUPHOU UCTOPHUEH;

IIOHUMATh pPOJb MAaTEMaTUKU B PpPa3BUTUU
Poccun

noRumMambs pojib mamemamuku 6 paseunmuu Poccuu

MeToabl MAaTEMATHKH

HpI/IMeHSITI) HU3BCCTHBIC MCTOJbI IPpHU PCIICHHUN
CTaHAAPTHBIX MAaTEMATUYCCKUX 3a/1a4,
3aMCYaTbh U XapaKTCPHU30BATb MATCMATHYCCKUEC

3aKOHOMEPHOCTHU B OKpYXKaroen
e CTBUTEIILHOCTH,
MIPUBOUTH MIPUMEPBI MaTE€MaTUYECKUX

3aKOHOMEPHOCTEH B TPHPOJE, B TOM YHCIE
XapaKTePU3YIOINUX KPacOTy M COBEPIICHCTBO
OKpY)KAIOIIET0  MHpa U TMPOU3BEACHUUN
HCKYCCTB

Hcnonvzosams  ocHo8HbIE MemOObl 00Kct3amejzbcmea,

npoeodumb 00KaA3amenbCmeo u BbINOJIHANb
onpoeepoicenue,
npumeHsms OCHOBHble Memoobl peuenus

Mamemamuieckux 3a0ay,;

Ha OCHOBe MamemamudecKux 3aKOHOMepHOocmel 8
npupooe Xapakxmepuzoeams KpAacomy U COBEPULEHCINBO
OKpYIHCAOUie20 Mupa u npou3eedenuli UCKyccmed,
NpUMEHAmMb npocmeluue npocpamMmHble cpeocmea u
9NEKMPOHHO-KOMMYHUKAYUOHHbIE CUCTeMbl NPU peulenu
Mamemamu4ecKux 3a0ay
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2 CTPYKTYPA U COJAEPKAHUE YYEBHOM JJUCIIUILIUHBI

2.1 O0bem yueOHOM AUCHUIIMHBI M BUABI Y4e0HOU padoThI

Bup yyeOHoM padoThI

Konuuecmeo uacos

MakcuMasibHasi yueOHasi HArpy3Ka (Bcero) 252
Oobs13aTesibHAs ayIMTOPHAas yueOHasi HAarpy3Ka (Bcero) 252
B TOM YHCJIE:
— Jlexyuu 74
— npaxmuyeckue pabomol 140
—  KOHMPOIbHbIE pabombl 20
—  KOHCYIbmayuu 12
Ipomercymounas ammecmayusn 6 opme 3K3amend 6
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2.2 Conep:xkanue yueOHou nucuuiinabl OY/1.04.\y Maremaruka

HaumenoBanue Coaepikanue yueOHOro MaTepuaJa, JabopaTopHble M MPpaKTHYecKHe padoThl, O0bem Yposenn
pa3iesoB U TeM caMocTosiTe/IbHAasi paboTa 00y4yarommXxcst 4acos OCBOECHHS
1 2 3 4
Paznea 1 Pa3zBuTHe NOHATHSA 0 YHCTIE 10
Tema 1.1 Conepxxanue y4eOHOro Marepuaja
PaspuTHe NOHATHS O | |[eypie 1 parpoHabHEIE Yncia. JlelicTBHTENbHbIC Yncia. [IpUGIIKEHHbIC BEIYHCICHHUS. 3 1,2
e | Mpaxrmueckwe sawgrns |
Apudmernueckue IEHCTBUS HAJl YUCIAMHU, PA3JIOKEHUE YHCesl B OECKOHEUYHbIE JIECATHYHbIE 6 23
Ipo0Ou, cpaBHEHHE YMCIIOBBIX BBIPAKEHUH, HAXOKJICHHE MPUOIMKEHHBIX 3HAYCHUIN BEJIUYUH ’
Y OTPEeIHOCTEN BhIYUCICHUH (a0COTIOTHON M OTHOCUTEIBHOM ), TOUHOCTh U3MEPEHUI.
KonTtpoabHas padora 1 3
Pa3BuTHe noHsATHS O UncIe
Paznea 2 Kopuu, crenenu u jorapu@pmbi 24
Tema 2.1 Copep:xanue y4e0HOro MaTepHuajia
Kopuu, crenenu u Kopuu u crenmenu. KopHu HaTypallbHOM CTENEHM M3 4YMClIa U MX CBoOMcTBA. CTENEHH C
Jorapugmsl palMoHaIbHBIMU MOKAa3aTeNsIMU, UX CBOMCTBA. CTeNeHu C JIeHCTBUTEIBHBIMH MOKa3aTEIsIMU.
Ceoticmgo cmenenu ¢ 0elicmaumenbHblM NOKA3amesiem.
Jlorapugmpl. Jlorapudm umcma. OcHoBHOe Jorapudmuueckoe TOXIeCTBO. CBOICTBa 6 1,2
norapudmos. JlecaTuunbie U HaTypaibHble Jorapudmel. [lepexos Kk HOBOMY OCHOBAHHIO.
Iloka3zatenbuble u Jgorapupmuyeckue ¢Gynknuu. CpoiicTBa MoOKa3aTeNbHON U
norapumuueckort  pynkuuid. IlokasatenpHple W JOorapu(MUUYECKHE ypaBHEHUS U
HEpaBEHCTBA.
| Mpaxrwueckwe samsrms
Borunicnienue u cpaBHeHUE KOpHEW. BrimosnHeHnue pacueToB ¢ panukanamu. Pemenue
HppaLMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.
HaxoxzaeHne crTemeHed ¢ panuMOHANBHBIMM — IOKaszarensiMu. (CpaBHEHHE  CTENEHEH.
IIpeoOpa3oBaHue BeIpa)KE€HUI, CoJlepkKallluX CTeNeHu. Pelenne nokasareabHbIX ypaBHEHUN U 15 2,3

HEPaBEHCTB.

Haxosxnenue 3HaueHuil jorapudma 1Mo Npou3BOJILHOMY OCHOBaHMIO. Ilepexon oT omHOro
OCHOBaHMA K JApyromy. Brrumcienue u cpaBHeHue jorapudmosn. JlorapupmupoBanue u
MOTEHIIMPOBaHKE BbIpakeHU. Pemenue gorapupmMuyeckix ypaBHEHUH 1 HEPAaBEHCTB.
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KonTtposabHas padora
Kopnu u crenenn

Jlorapugmsl 3 3
YpaBHEHHUsI M HEPABEHCTBA
Pazjnen 3 IlpsiMble M MJIOCKOCTH B MPOCTPAHCTBE 20
Tema 3.1 Conepxxanue y4eOHOro Marepuajia
IIpsiMmblie M IUIOCKOCTH | OCHOBHBIC TMOHSATHS CTEPEOMETPUH. B3aMHOE PACIIOIOKEHHE ABYX MPSIMBIX B TIPOCTPAHCTBE.
B IIPOCTPAHCTBE [TapamrensHOCTE NPAMOMN U TWIOCKOCTH. [lapamnensHoCTh TUIOCKOCTEN. [leprieHIMKynsIpHOCTh
NpsIMOM M IUIOCKOCTH. lleprneHauKymnsap u HakJIOHHAs. YTOJ MEXIy NPSIMON U INUIOCKOCTBIO.
VYros Mex Iy MI0CKOCTAMU. [IepnenauKyIspHOCT ABYX IIJIOCKOCTEM. 5 1,2
['eomerpuueckue npeoOpa3oBaHUs NPOCTPAHCTBA: NApaUIEIbHBIA MEPEHOC, CUMMETPHS
OTHOCHUTEJILHO TJIOCKOCTH.
[TapannensHoe mpoekTupoBanue. Iliowads opmozonanvhou npoekyuu. WBoOpaxkeHue
HiOCTiaHCTBeHHHX ﬁnrﬁ
Akcuombl crepeoMerpur. CleACTBUS M3 aKCMOM cTepeomerpuu. [Ipu3Haku B3auMHOIO
pacIonoKeHnss NpPsSIMBIX. YTOJ MEXIy HOpsAMbIMU. B3auMHOEe pacnosioKeHue MpsSMBIX M
mwiockoctedl. IlepneHaukynsip ¥ HaKJIOHHAsA K IUIOCKOCTH. YTOJ MEXKIy MNpAMON U
IUIOCKOCTBIO. TeopemMbl 0 B3aUMHOM PaCIOJIOKEHUU MPSIMOM M TUIOCKOCTU. Teopema o Tpex
MEepIEHIUKYIIIpaXx.
[Ipu3Haku 1 cBOMCTBA MapaJICIbHbBIX U NEPIEHIUKYISPHBIX MIOCKOCTEN 14 2,3
PaccrosiHme OT TOYKM [0 IUIOCKOCTH, OT MpPSIMOM [0 IUIOCKOCTH, PACCTOSIHUE MEXKIY
IJIOCKOCTSIMU, MEXKAY CKPEIIMBAIOIIMMUCS MPSIMBIMU, MEXKIY MPOU3BOJIBHBIMHU (DUTYypaMH B
MIPOCTPAHCTBE.
[TapannensHoe NPOEKTUPOBAHUE M €rO CBOWCTBA. Teopema o HNIOWAOU OPMO2OHANLHOU
npoeKyuu MHO20y201bHUKa. B3aMHOE pacnoiosKeHue IpOCTPaHCTBEHHBIX (PUTY.
110 TEME «»
KonTtpoabHas pabora 1 3
[IpsiMble ¥ TJIOCKOCTH B POCTPAHCTBE
Pa3nes 4. DiieMeHTbI KOMOMHATOPUKH 14
T 4.1 Conepxanue y4eOHOro Marepuasia
3;3;%;“ OcHOBHBIE TIOHATHS KOMOMHATOPHUKH. 3aJ]aud Ha MOJICUET YUCIIa pa3MEIIeHUH, EPEeCTaHOBOK, 5 1.2
coueranuil. Permenue 3anau Ha nepedop BapuantoB. @opmyna 6uHoma Hetotona. CBoiicTBO ’
KOMOMHATOPUKH

OMHOMHMHAIBHBIX K03 durmentoB. Tpeyronphuk [Tackamns
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[IpaBuna komOmHATOpUKH. PerieHne KOMOMHATOpHBIX 3amad. Pa3melneHus, codeTaHus H
nepectaHoBKU. buHom Herotona u tpeyronsHuk Ilackans. [Ipuknagasie 3agayn.

2,3

KoutpoJsbsHnas padora
DneMeHThl KOMOWHATOPUKH

Paznen 5. Koopaunarsl

U BEKTOPBHI

16

Tema 5.1
Koopaunatsl u
BEKTOPbI

Conepxxanue yueOHOro Marepuasa

[IpssmoyronpHas (nexkapToBa) cHUcTeMa KOOPAMHAT B MpocTpaHcTBe. PopMyina pacCTOSIHHS
MEXIly TByMs ToukaMu. KoopauwHaTHl ceperHbl OTpe3Ka. YpaBHEHUE Cepsl, ni1ocKocmu u
NpAMOU.

Bextopsl. Monyns Bektopa. PaBeHcTBO BekTopoB. Ci10’kKeHHE BEKTOPOB. Y MHOKEHHE BEKTOPA
Ha 4yucio. PasoxkeHne BEKTOpa MO HaIMpaBJICHUSIM. YTON MexIy BekTtopamu. [Ipoekuus
BeKTOpa Ha ocb. KoopauHate! Bektopa. CkansipHOe POU3BEAEHUE BEKTOPOB.

Hcnonp3oBaHne KOOPAMHAT W BEKTOPOB IIPH PEUICHWM MAaTEMaTHYECKUX W IPUKIAIHBIX
3a/1ad4.

1,2

Bexkropsl. JleiicTBus ¢ BekTopamu. JlekapToBa cucteMa KOOpAUHAT B TPOCTPAHCTBE.
VYpaBHeHue mnpsiMoi, cdepbl, IIOCKOCTH. PaccrosiHue Mexmy Toukamu. JleicTBus ¢
BEKTOpaMH, 3aJaHHBIMH KoopauHaTamu. CKaJiipHOE MPOM3BEACHUS BEKTOpPOB. BekropHoe
ypaBHEHHUE MPSMON M IUIOCKOCTH. Vcmosib30BaHUE BEKTOPOB IPH JI0KA3aTEIbCTBE TEOPEM
CTepEeOMETPUU

11

2,3

KontpoabHas padora
Koopaunatel 1 BEKTOPBI

Pa3nes 6. OCHOBbI TPMTOHOMETPHH

28

Tema 6.1
OcHOBHBbIC MOHATHSA

Conep:xaHue y4eOHOr0 MaTepuajia

Pa,Z[I/IaHHaSI MCEpa yria. HOBOpOT TOYKU OTHOCHUTCIBHO Ha4dajla KOOpAUHAT. CI/IHYC, KOCHUHYC,
TAaHI'CHC U KOTAaHI'CHC YHuCJia (yrna). 3Haku CHHYCA, KOCMHYCA, TAHI'CHCA U KOTAHI'CHCA.

1,2

PannanHbIll METO U3MEPEHUS YIJIOB U CBSI3b C IPalyCHOM MEpPOH.

2,3

Tema 6.2
OcHoBHBIE
TPUTOHOMETPUYECKHe
TOKIECTBA

Cojaep:xkanue yueOHOro MaTepuajia

OCHOBHBIC TPUTOHOMETPHUYECKUE TOXKAECTBA. DOPMYIIBI MPOTHBOMOIOXKHBIX YUCEN (YIJIOB).
®opmynsl puBeneHus. opmysibl croxenus. Dopmyinbl 1BoiHOTO uucha (yria). Dopmyiasl
NOJOBUHHO2O0 HUCIA (Vena).

1,2

2,3
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OCHOBHBIE TPUTOHOMETPUUECKUE TOXKIECTBA, (DOPMYIIBI CIOKECHHS, YABOCHUS

KounrpoJsbHas padora

Pannannas mepa yria. TpuroHomeTpudeckue ToxAecTBa 1 3
Tema 6.3 Conepxxanue y4eOHOro Marepuasa
IIpeoGpasoBanue [IpeoOpa3oBaHnre CyMMBI TPUTOHOMETPHUYECKHX BBIPQXCHWH B  TNPOU3BEICHHE U 3 1.2
NpOoCTEHIIMX MPOU3BEICHUS B CYMMY. Buwlpasicenue mpucoHomempuueckux @yHKyull uepes mMaHeeHc ’
TPUTOHOMETPHYECKHX | no108unH020 apeymernma. 1Ipeodpa3oBaHue MPOCTEHIITNX TPUTOHOMETPUYCCKHUX BhIPAXKCHHI.
soupuwcnni | IBARTMGGRHE SRIBIMARS 0
[IpeoOpa3oBaHre cyMMbl TPUTOHOMETPUUECKUX (PYHKIMH B MPOU3BEIEHHUE, MpeoOpa3oBaHue 3 2,3
[IPOU3BEACHUS TPUTOHOMETPUUYECKUX (PYHKIIUHN B CYMMY.
KonTpoabHas padora 1 3
[IpeoOpa3oBaHye TPUTOHOMETPUUECKUX BhIPAXKEHUN
Tema 64 Copep:xanue y4eOHOro MaTepuajia
Tpuronomerpuyeckue | [Ipocreiinme TPUrOHOMETPHUYESCKUE YpaBHEHHUs. PellleHue TPUTrOHOMETPUIECKUX YPaBHEHHI. 2 12
YPaBHEHUSA U IIpocmetiwue mpueconomempuueckue HepaseHcmea. ApKcumyc, apKKOCUHYC, apKMAH2SEeHC, ’
HEPaBEHCTBA APKKOMAH2EHC Yucia.
| Mpaxrmieckoe samsrwe ]
[Ipocreitmme TPUTOHOMETPUYECKHE ypaBHEHUS u HEpPaBEHCTBA. OO6patHbie 4 2,3
TPUTOHOMETpHUUYECKHE (DYHKLHHU: aPKCUHYC, apKKOCUHYC, apKTAHI'€HC, ADKKOTaHI €HC.
KonTpoabHas padora 1 3
TpuronomeTpryecKkue ypaBHEHMsI U HEPaBEHCTBA
Paszpnen 7. ®ynkunu u rpadpuku 20
Tema 7.1 Copep:xanue y4e0HOro MaTepuaJia
OcHoBuble ousATHsL | Oyukuusa. OOmacTe ompeneieHds W o0IacTh 3HAYCHWH; rpaduk (QYHKIHMH, MOCTPOCHHUE 2 1,2
rpaduKoB QYHKIMH, 3aJaHHBIX PA3JIUYHBIMU CIIOCOOAMHU.
IIpumepbl 3aBUCHMOCTEM MEXIy NEPEMEHHBIMM B pEAJIbHBIX IPOLECCAX M3 CMEXKHBIX 4 2,3
mucuumuinH. Onpenenenue Gyakumid. [Toctpoenne u ytenue rpaguxkoB GyHKIUH.
Tema 7.2 Cojep:kaHue y4eOHOro MaTepuajia
CeoiicTBa pyHKkuMii. | MOHOTOHHOCTb, OIPAHHYEHHOCTh, YETHOCTh, HEYETHOCTh, MEPUOAUYHOCTH. [IPOMEXYTKU
Oo6parnble pyHKUMH | Bo3pacTaHuss W yObIBaHWS, HAMOOJbIICC W HAaUMEHbBIICE 3HAYCHHS, TOUYKH DKCTPEMyMa. 4 1.2
>

I'padpuueckas uHTeprperanus. Apudmernueckue omepauuu Hajg (GyHkiusmu. CloxHas
bynkms (koMmnosunus). [louamue o HenpepvlHou GYHKYUU.
Obnacms  onpedenenus u obnacme 3Havenutl oopamuou  @yuxyuu. Ipagux obpammuou
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GyHryuu

CBoiicTBa IMHEIHOM, KBaApaTHYHON, KYCOYHO — JTMHEWHOU M APOOHO — JIMHEHHON (QyHKINH.

3 2,3
HenpepeiBapie u mnepuogmueckue ¢GyHkuuu. OOpartHple (YHKIMM H  UX TpaduKy.
HccnepoBanme GpyHkuuid
KoutpoJsbHnas padora 1 3
CaoiicTBa (hyHKITHI
Tema 7.3 Conepxxanue y4eOHOro Marepuaja
Tpuronomerpuyeckue | OnpeeieHUe TPUTOHOMETPUYCCKUX UM OOpaTHBIX TPUTOHOMETPUYECCKUX (QYHKIMH, HX
¢ynkuuu. O6paTHbIe | cBOMCTBA U rpauKH. 2 1.2
TpuroHomerpuveckue | [IpeoOpazoBanue rpadukoB. [lapannenpHbIi TEPEHOC, CHMMETPHS OTHOCHTEIBHO OCeH | ’
byHkuun. CHUMMETPHUS OTHOCHUTEJIBHO Hayajla KOOPAMHAT, CUMMETPHS OTHOCUTEIBHO MPSAMOU y = X,
IIpeoopasoBanue pacTsHKEHUE M CKaTUE BJIOJIb OCEH KOOPAMHAT.
rpagpukoB pyHKUMH
CpoiictBa W Tpadukd CcHUHyca, KOCHMHYyca, TaHTeHca M KoTaHrenca. OOpaTHbIe 3 2,3
TpUroHoMeTpuueckne GyHkuuu. 'apmonnueckue konebanus. [Ipuknanasie 3agaumn.
KonTpoabHas padora 1 3
[IpeoOpazoBanue rpadukoB GHyHKIUH
Pa3nes 8. MHOrorpaHHMKH H KpyIJible Teja 26
Tema 8.1 Copep:xanue y4e0HOro MaTepuajia
MHuororpaHHuKH [lonsatue wmHOTOrpaHHWKA. Bepmmubpl, pebpa, TrpaHu MHOTOTpaHHUKA. Pazeepmka.
MHnozozpannvie yenvl. Buinyknvie mnozoepannuku. Teopema unepa.
[Ipusma. Ilpsamas u naxronnas npusma. [lpasuneHas npusma. [lapannenenunen. Kyo.
IMupamuna. [lpaBunbHas nupamuna. Yceuennas nupamuoa. Tetpasrap. 4 1.2
[Inomany noBepXHOCTH MPU3MBI, TUPAMHUIBL. ’
Cummerpuu B KyOe, B mapajuleenuIesie, B npusme U nupamuoe.
Ceuenus Ky0a, MPU3MBbI U TUPAMUJIBI.
[IpencraBnenue o MpaBUIBHBIX MHOTOTPaHHMKAX (TeTpa’ape, KyOe, okTasjpe, JoJeKa’ape U
Ixncocaaz[iei
Paznuunble  BUABl  MHOrOrpaHHukoB. Mx  m3o0paxenus.  CedeHus,  pa3BepTKU 9 2.3

MHOTOTI'paHHUKOB. IInomane MOBCPXHOCTH. Bungsr CI/IMMeTpI/Iﬁ B IMPOCTPAHCTBC. CI/IMMCTpI/ISI
MHOTOTI'paHHUKOB.
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KounrpoJsbHas padora

1 3
MHoOrorpaHHuKH
Tema 8.2 Conepxxanue yueOHOro Marepuaja
Tena m nosepxnocru | [lunuHap W KoHyC. Yceuennvii komyc. OCHOBaHHE, BBICOTA, OOKOBasi MOBEPXHOCTH,
BpalleHus oOpa3yromas, pa3Beprka. @OpMyIIBI IJIOIMATN TOBEPXHOCTH MIJIMHAPA, KOHYCA M TUIOIIAIN 4 1,2
cdepsl. Ocegvle ceuenus u ceyeHus, napaiieibHvle OCHOBAHUIO.
I_Haﬁ u c%eﬁa, ux ceuenust. Kacamenvnas niockocmo K c%eﬁe
Paznuunble Buabl Ten BpameHuid. VX uzoOpakenus. CedeHus, pa3BepTKU TeNl BpPAILLEHHUS. 7 2,3
[Tnomaas moBepxHOCTH Ten BpamieHns. CHMMETpHsl TeJ BpalleHUsL.
KourpoJsbHas padora 1 3
Tena BpameHus
Paznea 9. Hayaia MaTeMaTH4€CKOr0 aHAJIN3A 24
Tema 9.1 Copep:xanue y4e0HOro MaTepuajia
HocaexoBareabHocTn | OnpeneneHue, CrocoObl 3aJaHus W CBOWCTBA YHCIOBBIX MOCIIEAOBATENbHOCTEN. [Tonamue o
npeodene nocaedosamenvrocmu. Cywecmeoganue npedeiad MOHOMOHHOU O02PAHUYEHHOU 2 1,2
nocnreoosamenvhocmu. CyMMUPOBaHHME TOCIeIOBaTeNbHOCTEH. beckoHeuHo yObIBaromias
reoMeTpHyecKas MPOrpeccus U ee CyMMa.
UucnoBass  MOCJIENOBAaTENbHOCTb,  CIOCOOBI €€  3aJaHus, BBIUKCICHHE  YIIEHOB 4 23
MOCJIEIOBATENLHOCTH. IIpenen  mocnenoBarenbHOCTH.  beckoHeuno — yObIBaromias ’
reoMeTpHuecKas MPOrpeccusl.
Tema 9.2 Copep:xanue y4eOHOro MaTepuaJjia
IIponsBoanasn [TonsiTue o nmpou3BoAHON (GYHKIMH, €€ FreOMeTpUYECKUi U (PU3NYECKUN CMBICI. YpaBHEHUE
KacaTeabHOW K Tpaduky ¢yHkuuu. IIpous3BoaHbIE CyMMBI, pa3sHOCTH, IPOU3BEACHUS,
gactHoro. IlpaBwia nuddepennupoBanusa. [Ipon3BoAHbIE OCHOBHBIX 3JIE€MEHTapHBIX
¢bynkuui. [IpuMenenue nmpou3BoAHON K MCCIENOBaHUIO (DYHKUMH U NMOCTPOEHUE TpaUKOB. 4 1.2
IIpoussoonvle 0bpamHou hyHKYUU U KOMROZUYUU YHKYULL ’
[Ipumepsl HCMONB30BaHMS MPOU3BOJHONW ISl HAXOXJAEHUS HAWIy4IlIero peuieHus B
NPUKIAAHBIX 3a7ayaX. Bropas mpowusBoiHas, ee reoMeTpudeckuid M (U3NYECKUH CMBICIL
HaxosxaeHue ckopocTu Juist polecca, 3aaHHoro (GopMyioi U rpadukoMm.
IlepBooOpa3Has U MHTErpaJl.
13 2,3

HpOI/IBBO,[[HaHZ (I)I/I3I/I‘-ICCKI/II\/'I )4 I‘COMeTpI/I‘-ICCKI/Iﬁ CMBICII.
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VYpaBuenue kacarenbHoi. IlpaBuna wu  dopmynsl  auddepenunpoBanus, Tabnuna
MIPOU3BOIHBIX AJIEMEHTAPHBIX QYHKIMH. VMccnenoBanue pyHKIMHA ¢ TTOMOIIBIO TPOU3BOIHOM.
Haxosxnenne HanOoJIbIIero, HAMMEHBIIETO 3HAYCHUS U SKCTPEMaIbHBIX 3HAYCHUH (PYHKIIHH.
10 TEME «»

KoutpoJsbHas padora

Hauana matemaTtnuyeckoro aHaaunsa

Pa3nea 10. Uaterpan n

€ro IPpUMEHCHUE

14

Tema 10.1

Conepxxanue y4eOHOro Marepuaja

HHuTrerpas u ero
NpUMEHeHHe

KOHica. CDoiMinH o0BpemMa Inaia.

[Tnomans miockoit ¢urypsl U e€ cpoiicTBa. IIpruMeHeHue ompeneneHHOro MHTerpajga Jyis
HaxX0XJECHUs IUIOU[aaAd KpuBoJiMHeWHOW Tpaneuuu. Popmyna Heloorona — JleiOHuna.
[Ipumepbl npuMeHeHUs UHTerpasia B QU3UKE U TEOMETPUH.

O6bem u ero usMmepenme. HHTerpanpHas dopmymna ob6bema. Dopmynsl oObeMa Kyoa,
MPSIMOYTOJIBHOTO Tapaijiesienunesaa, npu3Msel, uwMHapa. Popmyna odbeMa NUPAMUIBI U

1,2

Teopema Hprotona — JleitOnumna. IlpumeHeHne wWHTETrpajga K BBIUYMCICHUIO BEIUYUH H
IJIOIIAEH.

2,3

KoutposabHast pagora

HuTerpan u ero npuMeHeHue

Paznen 11. D1eMeHTHI T

€OpPHMHU BEPOSITHOCTEH M MAaTEMATHYeCKON CTATUCTUKH

18

Tema 11.1

Coaep:kaHue y4e0HOT0 MaTepHajia

DJieMeHTbI TEOPHHU
BEPOATHOCTEM

Co0bITHeE, BEposSTHOCTH COOBITHA, CI0XKEHNE U YMHOXKEHUE BeposiTHOCTEH. [lonamue o
He3asucumocmu coovimuii. /[uckpemnas ciyuatinas eIuduna, 3aKoH ee pacnpeoeneHus.
Yucnosvle xapakmepucmuku OUCKPEemHOU CyUatHou eenuyunsl. [lonamue o 3akone 60IbUIUX
uucern

1,2

Kitaccuueckoe onpezaenenrne BEpoSTHOCTH. CBOMCTBO BEPOSATHOCTEH, TEOpEMA O CyMMeE
BeposTHOCTEN. Borunciienne BepostHocTe. [Ipuknaaasle 3a1auu.

11

2,3

KourpoJsbHas padora

DIEMEHTBI TEOPUH BEPOSITHOCTEN

Tema 11.2

Conep:xanue y4eGHOr0 MaTepuaia

JJIeMEeHThbI
MaTeMaTHYeCKOM

CTAaTHCTUKH

[IpencraBnenne AaHHBIX (TAONHIBI, AUArPaMMbl, T'padUKH), 2€HEPAlbHAsL COBOKYNHOCHID,
8bl00pKa, cpednee apughmemuyeckoe, meouana. Ilowamue o 3adauax mamemamuyeckou
CIMAMUCMuKU.

1,2
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[IpencraBieHre YUCIOBLIX AaHHBIX. [IpuKiagHbie 3a1a9u 2 3
Pasznen 12. YpaBHeHUsI H HEPABEHCTBA 20
Tema 12.1 —
YpaBHeHus u PanmonasibHBIe, WppalMOHAIbHBIC, MMOKA3aTeIbHBIC M TPUTOHOMETPHYSCKHUE YPAaBHCHHS U
CHCTeMbl YPABHEHUH | cucTeMbl. PABHOCHIEHOCTE YpaBHEHHMIA, CHCTEM. 4 1,2
OcHOBHBIC TIpHEMbl WX pelicHUsS (pa3lIoKEHWE Ha MHOXHTEIH, BBEICHHE HOBBIX
HEW3BECTHBIX, TIOJICTAHOBKA, rﬁainqecmﬁ MeTOJIi.
Kophu (pemenust) ypaBHeHusi. PaBHOCHIIbHOCT ypaBHEeHH. [IpeoOpa3zoBanre ypaBHEHHIA. 3 2,3
OcHOBHBIE TPHEMBI PEIIeHNs ypaBHEeHUM. Pelienne cucreM ypaBHEHUM
» 1 3
Tema 12.2
HepaBencrTBa PannonanbHble, HppalOHANIbHBIE, [TOKA3aTENbHbIE U MPUSOHOMempUiecKue HEPaBeHCTBa U 4 12
CUCTEMbl HEpaBEHCTB. PaBHOCHJIBHOCTh HEPAaBEHCTB M MX cUCTeM. OCHOBHBIE MPUEMBI UX ’
pElIeHHUS.
Mpaxrwseckme samsrms ]
Pemenne nepaBencTBa. PaBHOCHMIIBHOCTD HepaBeHCTB. [IpeoOpa3oBaHue HEPABEHCTB. 3 2,3
OcHOBHbBIE IPUEMBI pElIeHHs HEpaBEHCTB. Pellienne cucteM HEpaBeHCTB
1
Tema 12.3
CBOWCTB M IPAa@UKOB | HEPABEHCTB C JIBYMs [EPEMEHHBIMU M UX CHCTEM
Gynkumii npu
pemean ypanei : &
U HEPaBEHCTB 1
MeTo1 UHTEpBAaJIOB
12 1,2
O0600611eHME MaTepHaa, MOArOTOBKA K 9K3aMEHY
IIpomexyTounast
paTTe):?,annﬂ OK3aMeH 6 3
BCEI'O: 252
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2.3 IIpumepHbie TeMbI pepepaToB (10KJIAI0B), HCCIEA0BATEIbCKUX IPOEKTOB

— HenpepriBHbIE 1po0H.

— IIpumeHeHue CIOXKHBIX IPOLEHTOB B DKOHOMHUUYECKUX pacueTax
— TlapannenbHOE NMPOEKTUPOBAHUE.

— CpenHue 3Ha4eHUs U UX IPUMEHEHHUE B CTATUCTHKE.

— BekTopHOE 3aaHue NPSAMBIX U IVIOCKOCTEN B POCTPAHCTBE.
— CroxeHue rapMOHUYECKUX KOJIeOaHUM.

— I'paduueckoe pelieHne ypaBHEHH U HEPABEHCTB.

— IlpaBuiibHbBIE U TIONYIPAaBUIBLHBIE MHOTOIPAHHUKH.

— Konunueckue ceyeHus 1 UX IPUMEHEHHE B TEXHHUKE.

— Tlonsatue nuddepennnana u ero NpUIOKEHUS.

— (CxeMmbl OBTOPHBIX UCTIbITAHUN bepHyu.

— MHccenenoBanne ypaBHEHUN U HEPABEHCTB € I1APaMETPOM.
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3 YCJIOBUA PEAJIMBALIUUA ITPOI'PAMMBI IMCIHUITIJIMHBI

3.1 MarTepuajibHO-TeXHUYECKOE 00ecreyeHue

Jns  peanuszanuu  pabodeil mporpamMmbl  y4eOHOM JUCHUIUIMHBI HMEETCS

y4eOHBIN KaOMHET MaTeMaTHKU.

Ob6opynoBanue yueOHOro kabmHera:

MOCaJ0YHbIE MECTa MO KOJUYECTBY 00YUaIOIINXCS;

pabouee MECTO MpenoiaBaTes;

KOMIUIEKT y4eOHO-METOAUYECKOW JIOKyMeHTanuu (y4eOHUKU U y4ueOHbIe
nocoOusi, KApTOUKHU — 3aJIJaHUsI, KOMILJIEKThl TECTOBBIX 3aJIaHUi );

HaTJSAIHbIE TI0COOMs (TUTaKaThl, JIEMOHCTPAIIMOHHBIC CTCHJBI, MAaKETHI,
o0Opa3iisl);

Texnunueckue cpeacrpa o0yyeHus (kaduner 36):

NEPCOHATIBHBIN KOMIBIOTED;
MYJbTUMEUATIPOCKTOP;
HOYTOYKH;

UHTEPAaKTUBHAS JIOCKA.

3.2 UndopmannonHoe obecriedueHne 00ydeHust

Ilepeyenb y4yeOHBbIX wu3gaHuii, VHTepHET-pecypcoB, IXONMOJIHHUTEIHLHOM

JIUTEepPaTyphl

OCHOBHBIE HCTOYHUKH:

l.

2.

7.

8.

AmumoB III. A. m np. Maremaruka: anreOpa W Hauyajga MaTeMaTHYECKOIrO
aHaM3a, TeOMeTpHsl.

Anrebpa W Havalla MaTeMaTH4YeCKoro aHamu3a (0a30BBIH W yIIIyOJICHHBIN
ypoBHH).10—11 kmaccel. — M., 2014.

. Aranacsan JI. C., byry3oB B. ®@., Kagomnes C. b. u np. Maremaruka: anredpa

¥ Hadajla MaTeMaTH4ecKoro aHamm3a. I'eomerpus. I'eomeTpusi (0a30BBIM U
yrayOneHHsiit ypoBan). 10—11 kmaccer. — M., 2014.

bammvakoB M. M. MartemaTtuka: y9eOHHUK I CTY[A. YUPEKICHHUHN cpe. mpod.
obpazoBanus. — M., 2014.

. bammvakoe M. WM. Marematuka. COopHHK 3amad  OpoHIBHOM

HampaBlieHHOCTH: y4eO. I[locobme mius cTyn. yupexaeHwil cpea. mpod.
obpazoBanus. — M., 2014.

bammmakoB M. WM. Maremaruka. 3agadHuk: ydeb. mocoOuWe IS CTYI.
yapexaenuit cpesl. mpod. oopazosanus. — M., 2014.

bammakos M. WM. Maremaruka. DJIEKTPOHHBIA y4eO-METOHA. KOMILIEKC MIJIs
cTyna. YupexaeHui cpe. npod. oopazoBanus. — M., 2015.

bammakos M. 1. Matematuka (0a30Bbiii ypoBens). 10 knace. — M., 2014.

9. bammakoB M. U. Marematuka (6a30Bbiif ypoBeHb). 11 knacc. — M., 2014.
10.bammakoB M. U. Anreb6pa u Hauana a”anuza, reomerpus. 10 kimacc. — M.,
2013.

11.bammakoB M. . Marematuka (6a30Bb1it ypoBeHb). 10 knacc. COopHUK 3a7a4:

yueb. nocobue. — M., 2008.
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12.bammakoB M. . Marematuka (6a30Bb1ii ypoBeHb). 11 knacc. COopHUK 3a7a4:

yue0. nmocodbue. — M., 2012.

13.T'yceB B. A., I'puropses C. I'., UBonruna C. B. Marematuka nisa npodeccuit u

CIEHUATIBHOCTEW COIMATbHO-D)KOHOMUYECKOTO Mpoduiisa: y4eOHHUK i CTY/I.
yupexaeHuit cpell. mpod. odpazoanus. — M., 2014.

14.Konsrun FO.M., TkaueBa M. B, ®eneposa H. E. u np. Marematuka: aire6pa u

Havajla MaTeMaTHYeCKOro aHanmm3a. AnreOpa W Hayala MaTeMaTHYeCKOTro
aHanmu3a (0a3oBbli W yriayOneHHbIM ypoBHM). 10 kmacc / mox pen. A. b.
Kwmwxuenko. — M., 2014.

15.Konsrun KO.M., TkaueBa M. B., ®enepora H. E. u np. Maremaruka: anredpa

¥ Hayaja MaTeMaTHYeCKOro aHanm3a. AjreOpa M Hadajla MaTEMaTHYECKOTO
aHanu3a (0a3oBbli W yriyOsieHHbI ypoBHM). 11 wkmace / mom pea. A. b.
Kwmwxuenko. — M., 2014.

I[OHOJ'IHI/ITe.]IbeIe HCTOYHHUKHU

1.

2.

6.

@®enepanbHblii 3akoH oT 29.12.2012 No 273-®3 «0O6 oOpazoBaHuu B
Poccuiickoit @enepaunmn».

[Tpuka3 MunucrepctBa oopasoBanusi u Hayku PO ot 17.05.2012 Ne 413 «O06
yTBEPXKACHUU (eIepaIbHOr0 TOCYIapCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa
cpeaHero (IOJIHOTO) O0IIero 0Opa3oBaHms».

. Ilpuka3z MunucrepctBa o6pazoBanusi u Hayku PD ot 29.12.2014 Ne 1645 «O

BHeceHnn wu3MeHeHnit B I[lpuka3 MunucrepcTtBa 00pa3oBaHuUsS U HAyKH
Poccuiickoit  ®enepanm ot  17.05.2012 Ne 413 «“O0 yTBepKICHUU
benepanbHOTO rocyJIapCTBEHHOTO 00pa3oBaTeILHOTO CTaHaapTa
cpeaHero(IoJTHOT0) O0IIero 00pa3oBaHUs ».

[Tucemo [lemapramMeHTa TroCymapCTBEHHOW TOJUTUKHA B cdepe MOATOTOBKHU
pabouux kaapoB u [IIO MunucrepctBa obOpazoBaHusi U Hayku P®D or
17.03.2015 Ne 06-259 «PexkoMeHaluu MO OpraHU3aiiy MOJyYeHUs CPEIHETO
obmero o0pa3oBaHUs B Mpeaeiaax OCBOCHHUS O0pa30BaTENIbHBIX IMPOTPaMM
cpeaHero mpodecCHOHANBLHOTO 00pa30BaHHMs Ha 0a3e OCHOBHOTO OOIIETO
oOpazoBaHus C Yy4eToM TpeOoBaHUI ¢eaepalbHbIX TOCYAapCTBEHHBIX
o0pa3oBaTeIbHBIX CTAHJAPTOB U MOJIy4aeMoi MpodhecCun Ml CIeUuaIbHOCTH
cpenHero mpodecCuOHAIBHOTO 00pa30BaAHU.

. bammaxoB M. U. MaTtemaTtuka: KH. JUisl TIpenofaBaTeisi: METoI. mocodue. —

M., 2013
bammvakos M. U., Lpmranos I1I. . Metoauueckoe mocoOue ajis MOATOTOBKH K
EI'D. — M., 2011.

HNuTepHET — pecypcebl:

1.

o v AW

www. fcior. edu. ru (Mudbopmarmonnsie, TPEHUPOBOYHBIC W KOHTPOJIHHBIC
MaTepua’bl)

www. school-collection. edu. ru (Eaunas komiekuuu  UUQPPOBBIX
00pa3oBaTEIbHBIX PECYPCOB)

Poccuiickas snekrponHas mkosa (POIII)

AKnacc

[xonbHBIN KITyO

Yuu.py
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https://resh.edu.ru/
https://www.yaklass.ru/
http://www.school-club.ru/
https://uchi.ru/

4 KOHTPOJIb U OLIEHKA PE3VJbTATOB OCBOEHUS
JUCHUATNIUHBI

Kontponbs u oneHka pe3ylbTaTOB OCBOCHUS AUCHUILIMHBI OCYIIECTBISIOTCS
npernojaBaTeyeM B MPOIECCe MPOBEICHUS MPAKTUYECKUX 3aHATUM U 1a00paTOPHBIX
paboT, TeCTUPOBAHMS, KOHTPOJIBHBIX Pa0OT, a TAKKE BBIMOJHEHUS] O0YyYaIOIIUMHUCS
WHMBUAYaIbHBIX 33aJIaHUM, TPOEKTOB, UCCIICIOBAHUH.

PesyabTaTsl 00yyeHus
(ocBOeHHBbIE YMeHHs1, YCBOCHHbIE 3HAHHUS)

@D opMbI U METObI KOHTPOJISI
OLIEHKM Pe3yJIbTATOB 00y4YeHUs

—C(OpPMUPOBAHHOCTb MPEACTAaBICHUN O MaTeMaTHKe
KaK 4aCTH MUPOBOMU KyJBTYpPHI M O MECTE MaTEMaTUKU
B COBPEMEHHOW LMBUIIM3AIMHU, O CIIOCOOAX OMHUCAHUS
Ha MaT€MaTHYECKOM SI3bIKE SIBJICHUN PEAIIbBHOTO MHPA;

—Cc(OpPMHUPOBAHHOCTD MIPEACTABICHUI 0
MaT€MAaTHYECKUX TMOHATHAX Kak O BaKHEHIIHNX
MaTeMAaTHYECKUX MOJEISX, MO3BOJISIOIINX ONUCHIBATh
W U3y4aTh pa3HbIe MPOLECCHl U SBJICHUS; TOHUMAHUE
BO3MOKHOCTH AKCHOMAaTHYECKOIO ITOCTPOEHUS
MaTeMaTH4EeCKUX TEOPUH;

—BJQJICHUE METOJaMH JOKa3aTelbCTB M aJITOPUTMOB
pElIeHHs; YMEHHE MX MPUMEHATh, IPOBOIUTH
JOKa3aTeNIbHBIE PACCYXKACHUA B X0JI¢ PELICHUS 3a/1a4;

—BJIAJICHUEC  CTAHJAPTHBIMU  IpUEMAMU  PEIIEHUS
PalMOHAIBHBIX M UPPALMOHAIBHBIX, ITOKA3aTEIbHBIX,
CTCTICHHBIX, TPUTOHOMETPUYECKUX YypPaBHEHUH U
HEPABCHCTB, HX CHCTEM; MCIOJIb30BAaHUE T'OTOBBIX
KOMIIBIOTEPHBIX MPOrPAMM, B TOM YHCJE VI IIOUCKA
IIyTH PEUICHMs] U WUIIOCTPALMU PEIICHUs YPaBHCHHM
U HEPABCHCTB;

—c(hOpMHUPOBAHHOCTh MPEJICTaBIEHUI 00 OCHOBHBIX
MOHATHUAX, HIEIX M METOJaX MAaTeMaTU4ecKOro
aHaJIN3a;

—BJIAJICHUE OCHOBHBIMM MOHATUSAMU O IUIOCKUX H
IIPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (uUrypax, Hx
OCHOBHBIX CBOMCTBaX; C(POPMHPOBAHHOCTb YMEHUS
pacro3HaBaTh Ha 4yepTexax, MOJEISIX U B PEaIbHOM
MUpEe  reoMerpuyeckue  (urypel;  NpUMEHEHHE
U3YyYEHHBIX CBOWCTB TE€OMETpHUECKHX (uryp u
(dbopMyI Ui peleHus TeOMEeTPUYECKHX 3a1a4 U 3a/1ad
C IIPAKTUYECKUM COLCPKAHUEM;

—c(hopMHUPOBAHHOCTh MPEACTaBIEHUN O IMpoleccax U
SBJICHUAX, HMMEIOIIMX BEPOSTHOCTHBIA Xapakrep, O
CTaTUCTUYECKUX 3aKOHOMEPHOCTSAX B pPEaJIbHOM MHUPE,
00 OCHOBHBIX TOHATHUSX OJIIEMEHTAPHOH TEOpUHU
BEPOSATHOCTEH; YMEHUM HAXOAUThb U OLICHUBATh
BEPOATHOCTH HACTYIUICHHUsSI COOBITUH B IMPOCTEHUIIMX
MIPAKTUYECKUX CUTYyaLUAX u OCHOBHBIE
XApaKTEPUCTUKU CIyYalHBIX BEJINYUH;

- BJIaJICHUE HABBIKAMM HCIIOJIb30BAHMS TOTOBBIX
KOMIIBIOTEPHBIX IIPOrpaMM IIPYU PELICHUU 3a/a4.

OrnieHka 3HaHUM U YMEHUH, B X0JIe
y4eOHBIX 3aHATUN

Ouenka BBITIOJTHEHHS
MPAKTUYECKUX 3aHATHI

VYeTHbIM onpoc

BreaynutopHas
(camocrosiTenbHas) paboTa
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OueHka MHAMBUAYAJIBHBIX 00pa30BaTENbHBIX JOCTHXKEHHH IO pe3yjbTaTaM
TEKYILEr0 KOHTPOJS MPOU3BOAMUTCSA B COOTBETCTBUM C YHUBEPCAJIBHOW IIKAJION

(Tabnuia).
IIpouent KayecTBeHHas1 OlleHKA HHAMBUAYAJIbHBIX
Pe3yJIbTATUBHOCTH 0o0pa3oBaTeIbHbIX JTOCTHKEHUI
(NpaBWIBHBIX OTBETOB) 0aJ1 (0TMeTKA) BepOaJIbHBIN aHAJIOT
85 +100 5 OTJIMYHO
75+ 84 4 XOpOIIO
60 + 74 3 YIOBJIETBOPUTEIHHO
Menee 60 2 HEY/IOBJIETBOPUTEIHHO

Ha »rane TCKYIICIO KOHTPOJA II0 MCAUAHC

Ka4CCTBCHHBIX OILCHOK

WHIUBUAYAJIbHBIX 06p330BaTCHBHBIX I[OCTI/I}KeHI/Iﬁ ONPCACIIACTCA HHTCIPAJIbHAA
OOCHKa OCBOCHHBIX O6yanOH_[I/IMI/IC$I HpO(I)eCCI/IOHaHBHBIX u O6H_[I/IX KOMHCTGHL[I/If/'I

KaK pe3yJIbTaTOB OCBOCHUS YUCOHOUW NUCITUTIIIUHBI.
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