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IMosicHUuTeIbHAA 3alIMCKA
PaGouas nporpamma cocTaBjie€Ha Ha OCHOBE:

e ®depepanpHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoi
denepaunmn» (B NOCIEIHEN PEIAKIINN);

e denepalbHOTO TOCYIAPCTBEHHOTO OOPa30BATEIBHOTO CTaHIApTa CPEIHETO OOIIero
o0pa3oBaHusl, YTBEPKJAEHHOTO TpuKkazoM MuHHCTEpCcTBa 00pa3oBaHus U Hayku PO
ot 17 mast 2012 roga Ne 413 (¢ u3BMEHEHUSIMHU U JIOTIOJTHCHUSIMH )

e OcHOBHOU 00pa30BaTEIFHOW NpPOrpamMMbl CpemHero oodmero obpaszoBanus MBOY
«MnuoronpodpunbHas rumHazus Nel89 «3aman»»

e VYwueonoro minana MbOY «Muoronpodunsnas rumuazust Nel89 «3aman»m»

PaGouass mporpamma 1o mnpeamery «Maremaruka» s yIIyOJI€HHOTO  YpPOBHS
npenogaBanusi B 10-11 ki. coctaBineHa B coorBercTtBuUU ¢ TpeboBanusimu DPI'OC
CTPYKTYpE M pe3yJibTaTaM OCBOEHHSI OCHOBHBIX OOpa30BaTEIILHBIX MPOTPAMM CPEIHETO
o01rero o0pa3oBaHusl.

Ienun u 3agaum Kypca

B cootBercTtBUM ¢ nipuHsATON KOHIenmen pa3BuTHs MareMaTHYe€CKOTO OOpa3oBaHUs B
Poccuiickoii deneparmu, mareMaTHdeckoe oOpa3OoBaHME pellaeT, B YacTHOCTH,
CIIEIYIOIIME KIIIOYEBbIC 3a0a4u:

WIPEAOCTABIATh KAXKIOMY OOydarolemMycsi BO3MOXHOCTb JOCTHIXKEHHUSI YpPOBHSA
MaTEeMaTUYEeCKUX 3HAHHUH, HEOOXOAWMOTO JUIS JalbHEWIIeH YCHEmIHOW JKWU3HHA B
o011IeCTBE;

«obecnieuynBaTh HEOOXOAMMOE CTpPAaHE YHCIO  BBIMYCKHUKOB, MaTeMaTHYecKas
MOJITOTOBKA KOTOPBIX JIOCTATOYHA JJIsi MPOJOJDKEHUs] OO0pa3oBaHUs B Pa3IMYHBIX
HAIlpaBJICHUSIX W JJI9 [OPAKTUYECKOM  NIeATeNIbHOCTH, BKJIIOYas IMpernojaBaHue
MaTEeMaTUKH, MaTeMaTHYECKHE WCCIeI0BaHus, paboTy B cdepe HHPOPMAIMOHHBIX
TEXHOJIOTUH U JIpP.»;

«B OCHOBHOM OOIIIEM W CpeaHEM OOIIeM OOpa30BaHWM HEOOXOIMMO TIPEIyCMOTPETH
MOJITOTOBKY OOYYaroOmMXCS B COOTBETCTBHHM C MX 3alpocaMH K YPOBHIO MOATOTOBKH B
cepe MaTeMaTHYEeCKOro 0Opa30BaAHUM.

COOTBETCTBEHHO, BBIACIAIOTCS TPU HampaBlIeHUWs TpeOOBaHUW K pe3ynbTaraMm
MaTeMaTUYECKOro 0Opa30BaHUS:

1) MPAKTUKO-OPUEHTUPOBAHHOE MaTeMaTHYeCKOe oOpa3oBaHHME (MaTreMaTHKa s
JKU3HH);

2) MaTeMaTHUKa ISl NCTIOIB30BaHUs B PO ECCUH;

3) TBOPYECKOE HAMNpaBJICHHE, Ha KOTOPOE HAIEJCHBI T€ OOydarommecsi, KOTOpbIE

IUTAHUPYIOT 3aHUMaThCs TBOPYECKOM U HCCIEAOBaTENbCKOM paboTtoil B obnactu
MaTeMaTHUKH, (GPU3UKH, SKOHOMHUKH U JPYTUX 00JIACTSIX.

DTH HampaBJICHUs pealn3ylOTCs B JAByX OJlokax TpeOoBaHWII K pe3ynbTaraM
MaTeMaTUYECKOro 00pa30oBaHUS.

Ha 6a3zoBoMm ypoBHe:

Brimyckauk Hayuutesa B 10-11-m kiraccax: i1 MCTIOIB30BaHUSI B TIOBCETHEBHOW KU3HHU
n oOecredeHHs] BO3MOXKHOCTH  yCIIEIIHOTO  MPOJOJDKEHUs]  00pa3oBaHUsl MO
CHELHUAIBHOCTSAM, HE CBSI3aHHBIM C MPUKJIAJIHBIM HCIIOJIb30BAHUEM MATEMATHKU.
BBITTyCKHUK MOJYYHT BO3MOKHOCTH HayuuThbesi B 10-11-m wimaccax: anst pa3BUTHS
MBIIIUICHUS, WCIIOJIb30BaHUSI B TIOBCEIHEBHOW JXMU3HU M OOECIECUECHUsS BO3MOXXHOCTH
YCHEIIHOTO TIPOJIOJDKEHUsSI OOpa3oBaHMUsl 110 CHEHUAIBHOCTSAM, HE CBSI3aHHBIM C
MPUKJIAJIHBIM UCTIOJIb30BAHUEM MATEMATUKHU.
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Ha yrny0Gnennom ypoBHe:

Brimyckauk Hayuutes B 10—11-m kinaccax: [isi yCHEIIHOTO TIPOIOKEHUS 00pa3oBaHUs
10 CIIELHUAJIbHOCTSIM, CBA3aHHBIM C IIPUKJIAJHBIM UCHOJIb30BAHUEM MAaTEMATUKH.
BBINYCKHUK MOJYYHT BO3MOKHOCTh HayuuThesa B 10—11-m kiraccax: ajis oOecrieueHUst
BO3MOXXHOCTH YCITEIITHOTO MPOJAOJDKEHHSI 00pa30BaHUsI MO CIICIIUATBHOCTSIM, CBSI3aHHBIM
C OCYHISCTBICHMEM HAy4YHOW W HCCIECNOBATEIBCKON JEATEIbHOCTH B 00JacTH
MaTEMaTHUKHU U CMEXHBIX HAYK.

[Ipy wu3ydyeHHMM MaTeMaTUKU Ha YIIIyOJEHHOM YpPOHE HpEIbsBISAIOTCS TpeOOBaHUs,
COOTBETCTBYIOIIIUE HAaIPaBJICHUIO «MaTeMaTHKa JUTSt npogecCuoHaTbHON
JIeSITEJIbHOCTU»; BMECTE C TEM BBIITYCKHUK MOJIy4aeT BO3MOKHOCTh U3yYUTh MAaTEMATUKY
Ha Topas3no OoJjiee BBICOKOM YpPOBHE, YTO co3dacT (yHIAMEHT [UIA JAajJbHEHIIIEeTO
CEpPbE3HOI0 U3YUE€HUS] MATEMATUKH B BY3€.

IIpumepHBIEe NpOrpaMmbl COAEPkKAT CPABHUTEIBHO HOBBIM i1 POCCUWCKOM IIKOJIBI
pasznen «BeposaTHOCTh U cTatucThka». K 3TOMy pa3aeiy OTHOCSTCS TAKKE CBEICHUS U3
JIOTUKH, KOMOMHATOPUKHM U TEOopuU rpadoB, 3HAYUTEIBHO BapbUPYIOUIUECS B
3aBUCHMOCTH OT THIIa IPOTPaMMBI.

Bo Bcex mnpuMepHbIX mporpaMmax OOJIbIIOE BHHUMAHUE YJEIAETCS IPAKTHUKO-
OpPHUEHTHUPOBAaHHBIM 3a7adaM. OJHa W3 OCHOBHBIX II€JIe, KOTOPYIO pa3pabOTUYnKHu
CTaBWJIM Tiepes; coOoil, — CO31aTh IPUMEPHBIE TPOTPAMMBI, TJIE€ €CTh MECTO NMPUMEHEHHIO
MaTEMaTUYECKUX 3HAHUU B KU3HU.

I[lpy  u3yyeHMM  MaTeMaTUKH  OOJIBIIOE  BHUMAHUE  YACISETCS  Pa3BUTHIO
KOMMYHUKATUBHbIX yMeHHUH ((OpMyIHMpOBaTh, apryMEHTUPOBATb U KPUTHUKOBATH),
(bOpPMHUPOBAHHUIO OCHOB JIOTHUYECKOTO MBIIUJICHUS B YacTH NPOBEPKH WCTUHHOCTH U
JIO)KHOCTH  YTBEPXKJICHHUH, TMOCTPOCHUS IIPUMEPOB U KOHTPOPUMEPOB, IEHOYEK
YTBEPXKJICHUH, (OPMYIHMPOBKHA OTPHUIIAHWMA, a TaKKe HEOOXOIMMBIX W JIOCTATOYHBIX
ycJIoBUH. B 3aBHCHMMOCTH OT ypOBHS IpPOrpamMMmbl OOJIbIIE MM MEHbIIE BHUMaHUS
yIensieTcsi yMEHHI0 padoTaTh MO aJropuTMy, MeEToJaM IIOMCKa ajropurMa u
OIpEEIICHUIO TPAHUL] TPUMEHUMOCTH aJIrOpUTMOB. TpeboBanusi, chOpMyIHpPOBAHHbBIE B
pazaene «l'eomeTpus», B OOJIbIIEH CTENEHU OTHOCSATCSA K Pa3BUTHUIO MPOCTPAHCTBEHHBIX
MpEACTaBICHUH © TpadUYEeCKUX METOJIOB, dYeM K (GOpMaIbHOMY OITMCAaHHIO
cTepeoMeTpruIecKux (hakTOB.

Heamn:

e OBJAJICHUE CHCTEMOW MaTEeMaTHYCCKUX 3HAHUM W YyMEHHH, HEOOXOIMMBIX IS
IIPUMEHEHHUSI B IIPAKTUYECKOW JESTEIbHOCTH, W3YyYEHHUS CMEXHBIX JUCLMIUINH,
MPOJIOJDKEHUS 0Opa30BaHUS,

® UHTEJUIEKTyaJIbHOE pa3BUTHE, (OPMHUPOBAHHE KAUYECTB JIMYHOCTHU, HEOOXOIUMBIX
YEJIOBEKY ISl TIOJIHOIIEHHOW J>KU3HM B COBPEMEHHOM OOIIECTBE, CBONCTBEHHBIX
MaTE€MaTHUYECKOMN AESITEIbHOCTHU: SICHOCTU U TOUYHOCTHU MBICIU, KDUTUYHOCTHU MBIIIJICHUS,
WHTYUIMU, JIOTUYECKOTO MBIIUIEHUS, DJIIEMEHTOB aJrOPUTMHUYECKOU KYJIbTYpHI,
CIOCOOHOCTH K MPEOJOJICHUIO TPYTHOCTEMH;

e (¢QopmMupoBaHHE TpeAcTaBICHUA 00 wHIAesIX W MeToJax MaTeMaTUKH  Kak
YHUBEPCAJIbHOIO $3bIKa HAYKM M TEXHHUKH, CPEACTBA MOJCIUPOBAHUS SIBICHUN U
MPOIIECCOB;

® TIOBBICHUTH OOIIEKYJHTYPHBIH YpPOBEHb U 3aBEpIIUTh (DOPMHUPOBAHUE IIEIOCTHOMH
CUCTeMBbl MAaTE€MaTHYE€CKUX 3HAaHUM Kak OCHOBBI JIIOOOW mnpodeccruoHalibHOM
JIeSITEJIbHOCTH, HE CBA3aHHOM HEMOCPEICTBEHHO C MATEMAaTUKOM.

3agaum:
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o pa3BUBaTh MPEIACTABICHUE O YHUCIE WU POJIM BBIYUCICHHUN B YEJIOBEYECKOU
MIPAKTHUKE;

o (GopMupoBaTh MNPAKTUYECKUE HABBIKM BBINOJIHEHUSI YCTHBIX, NHUCbMEHHBIX,
MHCTPYMEHTAIBHBIX BBIYMCIECHUN, pa3BUTh BBIYMCIUTEIBHYIO KYJIBTYPY;
] dbopmMupoBaTH HaBBIKM OBJAJACHHUS CHMBOJIMYECKAM SI3BIKOM  aireOphl,

BBIpa0OTaTh (POpMAIIBHO-OIIEpATUBHBIC alTreOpandecKue YMEHHS ¢ HAy4YUThCS
NIPUMEHSATh X K PEIICHUIO 3a1a4;

] pa3BUBaATh NPOCTPAHCTBEHHBIC MIPEICTABICHUS U N300pa3uTEIbHBIE YMEHUS,

o bopMupoBaTh NpeCTaBICHUS O CTATUCTUUYECKUX 3aKOHOMEPHOCTSIX B peajibHOM
MHpPE U O PAa3JINYHBIX CIIOCO0AX UX U3YyUCHUS;

] (hopmMHUpOBaTh HAYYHO-TEOPETUIECKOE MBIIUICHNUE IITKOJIHFHUKOB;

o pa3BUBaTh JIOTMYECKOE MBIIUICHUE U peYb — YMEHMS JOTMYECKH OOOCHOBATh

CY’KJEHUS, IPUBOAUTH IIPUMEPHI U KOHTPHPUMEPHI.
O0mas xapakTepucTHKa Kypca
Maremarndyeckoe 00pa3oBaHHUE UTPAET BAXKHYIO POJIb U B MPAKTUUECKON, U B TyXOBHOU
)KU3HU oOmiecTBa. lIpakThdeckass CTOpoHa CBsS3aHa C CO3JaHUEM U TNPUMEHEHHEM
WHCTPYMEHTApHUsi, HEOOXOIMMOTO YEJIOBEKY B €ro MNpOAyKTUBHOM NIE€ATEIbHOCTH,
JIyXOBHasi CTOpPOHA — C HMHTEIUIEKTyaJbHbIM pa3BUTHEM YeEJIOBEKa, (POPMUPOBAHUEM
XapakTepa 1 O0IIeil KyJIbTypHI.

be3 KOHKpEeTHBIX 3HAaHUW MO MaTeMaTUKE 3aTPyJHEHO ITOHUMaHHUE IPUHIMIIOB
YCTPOMCTBa MU HCIIOJIb30BAaHUSI COBPEMEHHOM TEXHHWKH, BOCIIPUSATHE M HHTEpHIpETALUs
pa3HOOOpa3HOW  COLMAJIbHON, HSKOHOMHYECKOW,  MOJMTUYECKON  MHGOpMAaInH,
Manod3(pGeKTUBHA TMOBCEIHEBHAsl MPAKTHYECKasl NesITEeNbHOCTh. Kakmomy YenoBeKy B
CBOEH >KH3HH MIPUXOJIUTCS BBIMIOJHATH PACUYETHI, YATATh MH(OPMAIIHIO, TTPEACTABICHHYIO
B BHJIe TaOJIHIl, nUarpaMm, rpa)ukoB, MOHUMATh BEPOSITHOCTHBIM XapaKTep CIydailHBIX
COOBITHI, COCTABIISITh HECIIOKHBIC AJITOPUTMBI.
H3ydenune naHHOTO Kypca 3aBepiraeT (popMUpOBaHNE IEHHOCTHO-CMBICIIOBBIX YCTAaHOBOK
M OpHEHTAIlM{ YyYalUXCsi B OTHOIICHMH MAaTEeMAaTHYECKUX 3HAHUN W TIPOOJEM HX
HMCTIONB30BaHUSI B paMKax cpeaHero oOmero oOpa3oBanus. Kypc cnocoGcerByer
(hbopMHUpPOBaHUIO YMEHHUSI BUAETh U MOHUMATh MX 3HAYUMOCTH JUISI Ka)JIOTO 4YeJIOBEKa
HE3aBHCUMO OT €ro Npo¢eCCHOHAIBLHOU ACATEIBHOCTH;, YMEHHUS pa3inudyarh (HakThl U
OLICHKH, CPaBHUBATh OLICHOYHBIEC BBIBOJIbI, BUJIETh UX CBSI3b C KPUTECPUSMU OLIEHOK U
CBSI3b KPUTEPUEB C ONPENICIIEHHON CUCTEMOM IEHHOCTEH.
be3 0a30Boii MaTemMaTHYeCKOW MOATOTOBKM HEBO3MOXXHAa TOCTAaHOBKAa OOpa30BaHUSA
COBPEMEHHOI0 4ejoBeKa. B IIkojie MaTemMaTuka CIIy»XKUT OIOPHBIM NPEIMETOM IS
M3YyYCHHUSI CMEXHBIX NUCHUIUINH. PeanmbHON HEOOXOAMMOCTBIO B HAIIM THU CTAHOBUTCS
HEIpepbIBHOE 00pa3oBaHue, YTO TPeOyeT MOJHOLIEHHON 06a30B0ii 0011€00pa30BaTEILHOM
MOATOTOBKH, B TOM YHUCJIE U MO aJIreOpe U HavyajlamM MaTeMaTUYECKOro aHaJIn3a.
Jms  KM3HMU B COBPEMEHHOM OOIIECTBE BaXXHBIM  SBISIETCS  (OpMHUpOBaHHE
MaTEeMaTUYECKOTO CTUJIA MBIIUICHUs. OOBEKTHl MaTEeMaTHUYECKUX YMO3aKIIOUCHUN |
NpaBuja WX KOHCTPYUPOBAHUS BCKPBIBAIOT MEXAaHU3M JIOTUYECKUX MOCTPOCHHUMH,
BBIPA0ATHIBAIOT YMEHHSI (OPMYIHPOBATh, OOOCHOBBIBATH M JOKA3bIBATH CYXKIACHHS, TEM
CaMbIM pa3BUBAIOT JIOTUUECKOE MBIIIEHHE. MaTeMaTHuKe NPUHAIICKUT BeAyllasl poJib B
(hOpMHUPOBAaHUHM AITOPUTMHUYECKOTO MBINUICHUS, BOCIIUTAHUN YMEHHH JI€HCTBOBATH 1O
3aJlaHHOMY aJIrTOpUTMy. B Xoze pemieHus 3a1a4 — OCHOBHOW y4eOHOU JESITEIIbHOCTH Ha
YpPOKaxX MaT€MaTUKH — Pa3BUBAIOTCSl TBOPUECKAsl U MPUKJIaAHAS CTOPOHBI MBIIIIJICHUS.
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OOydyeHne wMareMaTuke JaéT BO3MOXXHOCTH pa3BUBATh Y YYalllUXCS TOYHYIO,
JIJAKOHUYHYIO U HWH(POPMATUBHYIO pedb, yMEHHE OTOMpaTh HauboJiee TOAXOSIINE
SI3BIKOBBIC (B YaCTHOCTHU, CUMBOJIMYECKHE, TpauUecKUe) CpesiCTBa, T. €. CIOCOOCTBYET
(hbopMHPOBAaHUIO KOMMYHHUKATUBHOHN KYJIBTYPBI, B TOM YHMCJIC — YMEHHIO SICHO, JIOTHYHO,
TOYHO W MOCJENOBATEIbHO H3JaraTh CBOIO TOYKY 3pPEHUs, HUCMOJIb30BaTh SI3HIKOBBIC
CpeacTBa, aJlcKBaTHBIC 00CYKAaeMOM ITpodIIeMe.

JlanpHelImee pa3BUTHE MPUOOPETYT W TMO3HABATEIbHBIC JICHUCTBUS. Ydaliuecs TiryOxke
OCO3HAIOT OCHOBHBIC OCOOCHHOCTH MaTeMaTHUKH Kak (pOpMBI UEIOBEUYECKOTO IMO3HAHUS,
HAy4YHOTO MeETOoJla TO3HaHUs TIPUPOJBI, a TaKXKe BO3MOXHBIE cdepbl M TpaHUIBl €&
MPUMCHEHUS.

Maremarndyeckoe oOpa3oBaHHE BHOCHUT CBOHM BKJIaJ B ()OPMHUPOBAHUE OOIICH KYJIBTYPHI
genoBeka. HeoOXoAMMBIMH KOMITOHEHTaMH OOIIEeH KyJIbTyphl SBIISIFOTCS  OOIee
3HAKOMCTBO C METOJAMH IIO3HAHUS JE€HCTBUTEILHOCTH, MPEICTAaBICHHUE O METOoAax
MaTEeMaTUKH, WX OTIHYUSIX OT METOJIOB E€CTECTBCHHBIX M TyMaHHTApPHBIX HAyK, 00
0COOEHHOCTSIX MPUMEHEHHUsI MaTEeMaTUKHU ISl PEIICHUs MPUKIAIHBIX 3anad. M3ydeHue
MaTEeMaTUKH CIIOCOOCTBYET SCTETHUYECKOMY BOCHUTAHHUIO YEJIOBEKa, ITOHHMaHUIO
KpacOThI U U3AIIECTBA MATEMATHUECKUX PACCYKICHUM.

B pesynberaTte neiaeHanpaBiIeHHOW y4eOHOM JESATEIbHOCTH, OCYIISCTBISIEMON B (hopmax
Yy4eOHOr0 HCCJIEJIOBaHUSI, YYEOHOrO MPOEKTa, MNOJYUYUT JajbHElllee pa3BUTHE
COCOOHOCTH K WH(GOPMAITMOHHO-TIOUCKOBOU JAESITEIILHOCTH: CAMOCTOSATEIIBHOMY OTOOPY
HCTOYHUKOB HH(GOpPMAIIMM B COOTBETCTBHUU C IIOCTaBJICHHBIMU IEJISIMU W 3aJla4aMU.
Vyammecss HaydaTcsi CHUCTEMaTH3UpPOBATh HHMOPMAIIUIO 1O 3aJaHHBIM IIPU3HAKAM,
KPUTUYECKH OIIEHHMBAaTh U HMHTEpHpeTUupoBath HHPpOpmanuio. M3ydeHue Kypca OyaeT
cnnocoO0cTBOBaTh pa3BUTHIO MKT-KOMIETEHTHOCTH yYallIUXCs.

[TomyunT nanbHeIee pa3BUTHE CMOCOOHOCTh K CAMOOPraHU3allMd HMCAMOPETYJISIIHH.
VYyammecss mojyyaT ONBIT YCIIENIHOM, IEJIEHAaIpaBJI€HHON U pe3yJbTaTUBHOW yueOHO-
npearnpodeCCHOHATBHON JASSITECIPHOCTH; OCBOSIT Ha IIPAKTHYECKOM YPOBHE YMCHHE
IUIAHUPOBAaTh CBOK JESATEIBHOCTh M YIIPaBIATH €0 BO BPEMEHM; HCHOJIb30BATh
pecypcHbIE  BO3MOXXHOCTH  JJIs  JOCTHIKEHHUsSI  LIeJied;  OCYIIECTBISATH  BBIOOp
KOHCTPYKTUBHBIX CTpaTeTHil B TPYJAHBIX CHUTYAIUSAX; CAMOCTOSTEIBHO PEaIM30BLIBATH,
KOHTPOJIMPOBATh MW  OCYIIECTBJIATH KOPPEKIMIO y4YeOHOW W  II03HABATECIbHOM
JICATCIBHOCTH Ha OCHOBE IIPEABAPUTEIBHOIO IUIAHUPOBAHUS W OOpPATHOM CBSI3H,
MOJIy4aeMOM OT TEe1aroros.

ConepxatebHOM OCHOBOW M TJIaBHBIM CpeACTBOM (OPMUPOBAHUS M Pa3BUTHUSL BCEX
YKa3aHHBIX CIIOCOOHOCTEH CIIY>KUT IIeJICHalpaBJeHHbIIi OTOOp ydyeOHOro marepuala,
KOTOPBIN BEIETCS HA OCHOBE MPUHIIUIIOB HAYYHOCTU U (PYHIaMEHTAIbHOCTH, UCTOPHU3MA,
JIOCTYITHOCTH UM HENPEPBIBHOCTHU, LEJIOCTHOCTH M CHUCTEMHOCTH MaTeMaTUYECKOTrO
o0Opa3oBaHUsl, €ro CBSI3U C TEXHUKOM, TEXHOJIOTUEH, )KU3HBIO.

HUKOM, TEXHOJOTHUEN, ) KU3HBIO.

Conmepxkanue 1o MaremaTuke ¢opMmupyeTcsi Ha ocHoBe DyHIaMEHTAJBbHOTO sjapa
IIKOJILHOTO MaTeMaTu4deckoro obpazoBaHusi. OHO MPEACTABIEHO B BUJIE COBOKYITHOCTH
COJEpKATEJIbHBIX JIMHUM, PACKPBIBAIOIIMX HanojdHeHue @OyHAaMEHTaJIbHOTO siApa
IIKOJIBHOTO MAaTEMaTHYECKOTOo OOpa30BaHUS TIPUMEHUTEIFHO K CTapiied MIKoJe.
[Iporpamma pernameHTHpPYET 00BEM MaTepualia, 00s3aTEILHOTO M M3Y4YE€HHs, HO HE
3a/1a€T pacnpeiesieHus ero no kiaccam. [loatomy coaepkanve TaHHOTO Kypca BKIFOYAET
CIIeMYIOIIHNE pas3Aenbl: «Areebpar; «Mamemamuueckuti ananuz», «Bepoamunocms u
cmamucmukay, «I eomempusy, « Bekmopul u Koopounamul 8 NPOCMPAHCINEE.
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Copepxxanue paszaena «Aneebopa» crocoOCTBYeT (POPMUPOBAHHIO y  yYAIIHXCSA
MaTeMaTHYEeCKOTo afmapara Ui pelieHUs 3ajad  OKpYKalollled peallbHOCTH.
[Iponomkaercss HW3y4eHHWE MHOTOWICHOB C IICIBIMH KO3 (HUIIMEeHTaMH, METOJIOB
HaXO0XKJICHUS WX PAIMOHAJIBHBIX KOpHEH. [IpoucXoauT pa3BUTHE U 3aBEpIIICHUE 0a30BBIX
3HaHud o uywuciae. Tema «KoMILIEKCHBIE YHCIIa» 3HAKOMUT YYallUXCsl C TIOHSITHEM
KOMIUJICKCHOT'O YHCJa, TpaBUJIaMU JICHCTBUNA C HUMH, Pa3IMIHBIMU (OpMaMU 3alUCH
KOMILUIEKCHBIX YHCEJI, PEIICHUEM NPOCTEUIIINX YPAaBHEHUN B MOJI€ KOMIUJIEKCHBIX YHCET U
3aBepIIaeT OCHOBHYIO COAEP KaTENbHYIO JMHUIO Kypca IIKOJILHON MaTteMaTUuku «Hucnay.
OcCHOBHOE Ha3HAYEHHUE ITUX BOIMPOCOB CBA3aHO C MOBBIIIEHUEM OOIIEH MaTeMaTHYECKOMN
IMOJATOTOBKH YyYaIlIMXCSl, OCBOCHHEM IPOCTBIX W JA(POEKTHUBHBIX NPUEMOB PEIICHUS
anreOpandyeckux 3ajad.

Paznen «Mamemamuueckuii aumanu3z» TPEACTABICH TPEMSI OCHOBHBIMH TEMaMM:
«OnemeHTapubie pyHKIUn», «lIpomsBomHas» u «MHTerpanm». CoaepkaHHe 3TOTrO
pasjaeria HaIeJICHO Ha MOJYYCHUE ITKOJIbHUKAMHU KOHKPETHBIX 3HAHWH O (PyHKIUH Kak
Ba)KHEHMIIIEN MOJENIM ONMUCAHUSI U MCCIIEIOBAHUS Pa3HOOOPA3HBIX peajbHBIX MPOIIECCOB.
N3ydeHne CTENeHHbIX, IOKA3aTeNbHbIX, JOTapU(PMUYECKUX U TPUTOHOMETPUUYECKUX
GyHKIIUI TPOAOKAET 3HAKOMCTBO y4YallUXCs C OCHOBHBIMU  DJIEMEHTApPHBIMHU
(GyHKIMSAMH, HAa4YaTO€ B OCHOBHOW mmikoJie. [ToMHMO OBIIageHUs HEMOCPEACTBECHHBIMH
YMEHUSIMU pellaTh COOTBETCTBYIOIIWE YpPaBHEHHS W HEPABEHCTBA, Y YyYalllUXCs
dbopMupyeTCsl 3aImac TEOMETPUICCKHUX TIPEACTABICHUMN, JISKAIIUX B OCHOBE OOBSICHECHUS
MIPaBOMEPHOCTH CTAHAAPTHBIX M D3BPUCTHUYECKUX NPUEMOB pemIeHUs 3anad. Temsbl
«IIponzBognasi» u «HHTerpam» coaepkaT TPAAUIMOHHO TPYJAHBIE BOMPOCHl IS
IIKOJBHUKOB, Jake s TE€X, KTO BBIOpajdl HM3y4yeHHE MaTeMaTUKH Ha YyriayOJIEHHOM
YPOBHE, TTOITOMY UX H3JIOKEHHE MPEAIiojiaracT oropy Ha T€OMETPHUUECKYIO HATJISITHOCTh
1 Ha €CTECTBEHHYIO MHTYHUIUIO yUalluxcs, Oojee, 4eM Ha CTpOoTrue onpeaesicHus. TeMm He
MEHEE 3HAKOMCTBO C 3THM MaTepHaJioM HaéT MPEJCTaBICHUE ydamumcs o0 oOmmx
UAesIX U METOJaX MaTeMaTUYe€CKON HAyKH.

ITpu uzyuenun pasznena «Beposmuocmsb u cmamucmuka» pacCMaTPUBAIOTCST PAa3JIMUHbIC
MaTeMaTHYECKUE MOJCNIM, TMO3BOJSIONINEG H3MEpPSATh M CPaBHUBATh BEPOSITHOCTH
pa3IUYHBIX COOBITUH, JI€JaTh BBIBOJBLI U MPOTHO3BI. DTOT MaTepral HEOOXOAUM MPEK IS
Bcero Uit (popMupoBaHHs Yy ydamuxcs (HYHKIIHOHAIBHOM TPAaMOTHOCTH — YMEHHS
BOCIIPUHUMATh W KPUTHYECKH aHAJM3UPOBaTh HWH(GOPMAIUIO, TMPEICTABICHHYIO B
paznuuHbIX (GopMax, IIOHUMaTh BEPOSATHOCTHBIM XapakKTep MHOTHX pPeaIbHBIX
3aBUCHUMOCTCH.

Paznen «I'eomeTpus» mo3BOJUT chOPMUPOBATH MPEACTABICHUS 00 N3ydaeMbIX HOHSITUIX
U METOJAaxX KaK BaXKHEHUIIHUX CPEACTBAX MATEMATHYECKOIO MOJECIMPOBAHUS PEATBHBIX
MPOIIECCOB U SIBJICHUM, pacliO3HATh HA YePTEkKaX U MOJICIISIX MPOCTPAHCTBEHHBIC (DOPMBI;
COOTHOCHUTh TPEXMEpPHBIE OOBEKThl C WX OIMHCAHUSIMH, U300paKeHUSIMU; OIUCHIBATH
B3aUMHOE€ PACHOJIOKECHUE MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE, apryMEHTHPOBATh
CBOM CYXJEHHUsI 00 ATOM pacHOJIOKEHUM; aHAJIM3UPOBATh B3aMMHOE PAaCIIOJIONKECHUE
OO0BEKTOB B MPOCTPAHCTBE U H300pakaTh UX; M300pakaTh OCHOBHBIE MHOTOTPaHHUKH;
BBINIOJIHATh YEPTEKH TI0 3aJaHHBIM YCJIOBHUSIM; CTPOUTH CEUE€HUsI KyOa, MpPU3MBI,
NUpaMUJIbl, KPYTJIBIX TEJI; peliaTh MIaHUMETPUYECKUE U CTEPEOMETPUYECKHUE 3a/lauu Ha
HaXOXJCHUE TeOMETPUYSCKUX BEIUYUH (JJIUH, YTJIOB, MJIOIIAJICH); HUCHOJB30BaTh MPHU
pELICHUN CTEPEOMETPUUECKUX 3ajiad TUIAaHUMETpUYECKHUE (PaKThl U METOJIbl, BEKTOPHYIO
anreopy. [IpoBOaUTH JlOKa3aTeIbHBIC PACCYXKJICHUS B XOJI€ PEIICHUS 3a/ad4.
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Ilnanupyemblie pe3yJibTaTbl 0CBOCHHSI Y4eOHOI0 IpeaMeTa

JIMYHOCTHBIE, MeTaNIpeIMeTHbIE U NPeAMeTHbIE Pe3yJbTaThl 0CBOCHHUS Kypca
[Iporpamma  mo3BOJIsIET ~ AOOMBATHCS  CIEAYIOLIMX  PE3yJbTaTOB OCBOCHUS
00pazoBaTEIbHOM MPOTPaMMBbI CPEIHETO O0IIETO 0OOpa30BaAHMUS:

1) B JIMYHOCTHOM HampaBJICHUM:

. cOopMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHsL HAyKH; KPUTUYHOCTh MBIIUIEHUS, YMEHHE paclo3HaBaTh JIOTMYECKU
HEKOPPEKTHBIE BBICKA3bIBAHUS, OTJIMYATh TUMIOTE3Y OT (PaKTa;

® TOTOBHOCTh U CIIOCOOHOCTh BECTH Aruajior ¢ ApyruMu JroAbMH, JOCTUI'aTh B HEM
B3aMMOIIOHMMAaHUs, HAXOIUTb O6IHI/IC e U COTPpYAHUYIATDh B UX NOCTHUKCHUM,
® HaBBIKK COTPYAHHYECCTBA CO CBCPCTHHKaAMH, JCTbMH MJIAJIICIO BO3pacTa,

B3pOCJIBIMU B 00pa30BaTEIIbHOM, OOIIIECTBEHHO ITOJIC3HOM, YU4eOHO-MCCIIEIOBATEIIBCKOM,
MPOEKTHOM U APYTUX BHUAAX ACITEIbHOCTH;

. TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA
MPOTSHKEHUH BCEHM JKM3HM; CO3HATEIBLHOE OTHOIIEHHE K HENPEepbhIBHOMY OOpa30BaHUIO
KaK yCJIOBUIO yCIEUIHON NpodeccuoHaaIbHOU U OOIIECTBEHHOM e TEIbHOCTH;

. ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOYas JCTETHUKY ObITa, HAydYHOTO U
TEXHUYECKOTO TBOPUECTBA;
. OCO3HAHHBIM BBIOOp Oyaymel mnpodeccurn ¢ BO3MOXKHOCTEH pealu3aiuu

COOCTBEHHBIX )KU3HECHHBIX ILUIAHOB; OTHOIICHUE K MPO(ECCHOHATIBHOMN JIESTETLHOCTH KaK
BO3MO>XHOCTHM YYacTHsl B PELICHUM JIMYHBIX, OOLIECTBEHHBIX, FOCY/1apCTBEHHBIX, 00IIE-
HAllMOHAJTBHBIX TTPOOJIEM.

2) B METanpeIMETHOM HamnpaBJIeHUHU

. YMEHHE CaMOCTOSITEIbHO ONPENENsATh LENH ASSITEIbHOCTA U COCTABIISITH MJIAHBI
JIESITEJIbHOCTH; CAMOCTOSATEJIBHO OCYILIECTBIATh, KOHTPOJUPOBATH M KOPPEKTUPOBATH
JIeSITEJIbHOCTD; UCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI ISl JOCTUKEHUS TTOCTAaBJICHHBIX
[eledl W peanu3aluy IUIAHOB JACATEIBHOCTH, BBHIOMpPATh YCHCIIHBIE CTPAaTEerdd B
Pa3JIMYHBIX CUTYAIUSIX;

. YMEHHE MPOJYKTHUBHO OOLIATHCA M B3aMMOJIEMCTBOBATH B IPOIIECCE COBMECTHOM
JIeSITEJIbHOCTH, YYMUTHIBATh MO3ULMHU APYTUX YYACTHUKOB JI€ATEIbHOCTH, 3((PEKTUBHO
paspemarh KOH(MIJIUKTHI;

. BJIaJICHUE HABbIKAMU MMO3HABATEJIbHOW, YU€OHO-UCCIEI0BATEIbCKON U MPOEKTHOMN
JIeSITEIBHOCTH, HaBBIKAMH pa3pelieHHs] MpoOJIeM; CHOCOOHOCTh W TOTOBHOCTHh K
CaMOCTOSITEJIbHOMY IOMCKY METOJOB pEIICHUs MNPaKTUYECKUX 3a7ad, HNPUMEHEHUIO
Pa3IMYHBIX METOJOB MTO3HAHMUS,

. FOTOBHOCTH U  CHOCOOHOCTh K  CaMOCTOSITEJIbHOM  HMH(OpPMALIMOHHO-
MO3HABATEJIbHON JESITEILHOCTH, BKJIIOYAasi yYMEHHE OPHUEHTUPOBATHCS B Pa3IWUYHBIX
HMCTOYHUKAX MH(GOpMAILIMH, KPUTHYECKHU

. OLICHMBATh W WHTEPHPETUPOBATH HWHOOPMALHIO, TOJTY4aeMyI0 U3 Pa3IUIHBIX
HCTOYHHUKOB;

. YMEHHUE HCHOJb30BaTh CpPEACTBA HMHMPOPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX
texHosiorui (manee — WKT) B pelieHMH KOTHUTHUBHBIX, KOMMYHHUKATHUBHBIX U
OpraHu3alMoOHHBIX 33aJlady C COOJIIOJICHUEM TpeOOBaHUN HJPrOHOMUKH, TEXHHUKHU
0e30MacHOCTH, TUTHEHBI, pecypcocOepeKeHHsi, MPABOBBIX U ITUYECKUX HOPM, HOpM
nH(pOPMAIIMOHHOM 0€30T1aCHOCTH;

. BJIaJICHUE SI3bIKOBBIMU CPEJICTBAMU — YMEHME SICHO, JIOTMYHOW TOYHO H3JIaraTh
CBOIO TOYKY 3PEHMSI, UCIIOJIb30BaTh aJ€KBATHbIE SI3BIKOBBIE CPE/ICTBA;
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. BJIAJICHUE HAaBBIKAMH ITO3HABATEIHLHON pe(IIEKCUH KaK OCO3HAHHS COBEPIITACMBIX
JICUCTBUN U MBICIIUTENIBHBIX MPOLECCOB, UX PE3yJIbTaTOB U OCHOBAHUM, I'PaHUIl CBOETO
3HAHUS U HE3HAHUSI, HOBBIX MMO3HABATEIbHBIX 33/1a4 U CPEACTB UX JOCTHUKEHHUSI.

3) B IIPEIMETHOM HaIllpaBJICHUU

. cOpMHPOBAHHOCTh TPEACTABICHUA O HEOOXOAUMOCTH JIOKAa3aTeIbCTB IIPH
00OCHOBAaHMM MAaTEMAaTHYECKUX YTBEPKJICHHUI W POJIM AKCHOMAaTUKH B TPOBEICHUU
JICTYKTUBHBIX PACCyKJICHUI;

. c(OpPMHUPOBAHHOCTh TOHSTUWHOIO ammapara II0 OCHOBHBIM paszliejaM Kypca
MaTeMaTHUKH; 3HAHUM OCHOBHBLIX TeopeM, (GOpMyd U YMEHHS HUX NPUMEHSTH, YMEHUS
JIOKa3bIBaTh TEOPEMBI U HAXOAUTh HECTAHAAPTHBIE CIOCOOBI pellIeHus 3a1a4;

. cOpMHPOBAHHOCT, YMEHHUW MOJECIMPOBATh PEAIbHBIC CHUTYyallud, HCCIEIOBAThH
IIOCTPOCHHBIE MOJIEIIN, UHTEPIPETUPOBATH ITOJYYECHHBIN PE3YJIbTAT;
. cOpMHPOBAHHOCTH TIPEACTABICHUN OO0 OCHOBHBIX MMOHATHIX MaTEMaTHYECKOTO

aHalIM3a M WX CBOWMCTBAaX, BIaJCHUE YMEHHEM XapaKTepPU30BaTh MOBEACHUE (PYyHKIUM,
HCIIOJIb30BAHUE TMOJIyYEHHBIX 3HAHWH JUIsI ONIMCAHUS U aHAJIN3a PEeaJIbHbIX 3aBUCUMOCTEN;
. BJIaJICHUE YMEHUSIMH COCTABJICHUSI BEPOSITHOCTHBIX MOJIEJIEH MO YCJIOBHIO 3aJ1a4yu
U BBIYKUCJICHUS BEPOSATHOCTU HACTYIUIEHUS COOBITHM, B TOM YHCJIE C HPUMEHEHUEM
dbopMyn KOMOMHATOPUKHA M OCHOBHBIX TEOPEM TEOPHUHM BEPOSITHOCTEH; MCCIICIOBAHMS
CIIy4alHBIX BEJIMYUH U UX paclpeieICHUs

IInanupyemsblie pe3yabTarhl M3y4eHust MaTeMaTuku B 10-11 kiaccax

SJIEMEHTBI TEOPM MHOXXECTB U MATEMATUYECKO! JIOTUKU
BbIMyCKHUK Hay4YHUTCS:

. CBOOOJIHO ONEpUPOBATH MOHSATHUSAMU: KOHEYHOE MHO>KECTBO, 3JIEMEHT MHO>KECTBA,
MOJMHOXECTBO, MEpecedyeHne, OOBEAUHEHHE U PAa3HOCTh MHOXECTB, YHCIIOBBIC
MHO>KECTBA Ha KOOPJAUHATHOM MPsIMOM, OTPE30K, HHTEPBaJ, HOJIyUHTEPBAII, IPOMEXKYTOK
C BBIKOJOTOM TOYKOM, rpauyecKkoe MNpe/ICTaBJICHUE MHOXKECTB Ha KOOpPJAMHATHOU
IJIOCKOCTH;

. 3aJ1aBaTh MHOKECTBA IIEPEUNCIEHUEM U XapaKTEPUCTUUECKUM CBOMCTBOM;

. OINEpHUPOBATh MOHSITUSIMU: yTBEP)KIACHHUE, OTPULIAHUE YTBEPKICHUS, UCTUHHBIC U
JIO)KHBIE YTBEP)KACHUS, MPUYMUHA, CJEACTBUE, YACTHBIA Ciy4yail OOIIEero yTBEpIKIEHHUS,
KOHTPIIpUMED;

. MPOBEPSATH NPUHAIICIKHOCTD JIEMEHTAa MHOXKECTBY;

. HaXOJIUTH TIEPECCUCHNE U 00BETMHEHUE MHOXKECTB, B TOM UHCJIE TIPEICTABICHHBIX
rpauueck Ha YUCIOBOU MPsIMOI U HA KOOPJAUHATHON MIIOCKOCTH;

. MPOBOJIUTH JOKa3aTeJIbHbIE PACCYXXIACHUS i1 OOOCHOBaHUS HCTUHHOCTHU
YTBEPKIACHUM.

B nmoBceiHeBHOM KU3HU U TIPU U3YUYCHUH APYTUX MPEIMETOB:

. HCIIOJIb30BaTh UYMCJIOBbIE MHOXKECTBAa Ha KOOPJAMHATHOM TIpSIMOM U  Ha
KOOPJAWHATHOM IJIOCKOCTH JJIs1 ONMCAHUs pealIbHbIX MPOLIECCOB U SIBJICHUIM;

. MPOBOJIUTH JIOKA3aTEIbHBIE PACCYXKJIEHUSI B CUTyallUsIX ITOBCEAHEBHOM KU3HU, IPU

PCICHNHA 3a/1a4 U3 APYTIUux nNpecamMmeToB
BI:IHyCKHI/IK HOJYYUT BO3MOKHOCTDb HAYYUTBCA:

. ONEpPUPOBATH TMOHSITHUEM OIPEJCIICHUS, OCHOBHBIMH BHUJAMH OMPEIACICHUMH,
OCHOBHBIMH BHJIaMH TE€OPEM;

. MOHUMATh CYTh KOCBEHHOTO JI0Ka3aTEJIbCTBA;

. ONEepHUPOBATH MOHATHUSIMHA CYETHOTO U HECUETHOTO MHOXKECTBA;

. MNPUMEHSITh METOJ MAaTEeMaTUYE€CKOW MHAYKLMH IJIsl TIPOBEACHUSI PACCYXKICHUU U

A0Ka3aTCJIbCTB U IIpU PCIICHUHU 3a/1aY.
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B noBcenHEeBHOM )XKW3HU M IPU U3YYEHUH APYTUX NPEIMETOB:

. HCIMOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK U S3bIK JIOTUKHU NI ONHCAHUS
peaJibHBIX MPOLIECCOB U SIBJICHUM, NIPU PEIICHUH 3a]4a4 IPYTUX y4eOHBIX MPEIMETOB
YUHCJIA U BBIPAXKEHU A

BrInycKHUK Hay4YuTCS:

. CBOOOJHO ONEpPUPOBATH TMOHATHSAMHU: HATypajdbHOE  YHCJIO, MHOXECTBO
HaTypaJdbHBIX YHCEN, MEJI0€ YHCIIO, MHOXXECTBO IIEJIBIX YHCENI, OOBIKHOBEHHAs APOOb,
JecsiTU4YHasi  ApoOb, CMEIIaHHOE 4YHCJIO, paldOHAJIbHOE  YHCJIO, MHOKECTBO
palMOHAIBHBIX YHCEJI, UPPALMOHAIBHOE YHCIIO, KOPEHBb CTEIEHU N, JIECUCTBUTEIBHOE
YUCIIO, MHOXXECTBO JICUCTBUTEIBHBIX YHCEJI, TI€OMETpHYECKass HWHTEpPIpETALHs
HaTypaJIbHbIX, LEJIbIX, PAIUOHANBHBIX, JE€UCTBUTEIIbHbBIX YHUCET;

. IMIOHUMAaTh W OOBSICHATH pPa3HUILy MEXAY IMMO3UIIMOHHONW ¢ HEMO3UIIHOHHON
CUCTEMAaMH 3alHCH YUCEIT,

. MEPEBOJANUTD YUCIIAa U3 OJHON CUCTEMBI 3aIIUCH (CUCTEMBI CUYUCIIEHUS) B JIPYTYIO;

. JIOKa3bIBaTh U HCIIOJB30BATh NMPU3HAKHU JCIUMOCTA CYMMbI U IIPOU3BEICHUSA IIPU
BBITIOJITHEHUH BBIYHUCIIEHUN U PELLIEHUU 3a7a4;

. BBIMIOJIHATh OKPYTJIEHUE PAlMOHAIBHBIX U HPPALMOHAIBHBIX YHMCEN C 3aJaHHOM
TOYHOCTBIO;

. CpaBHHBATH JICHCTBUTEIBHBIC YUCIIa PA3HBIMU CIIOCO0aMU;

. YIIOpSIAOYMBATh YHCJA, 3alIMCAaHHBIE B BUAE OOBIKHOBEHHOW M JECATUYHON apodH,

yyciia, 3allMCaHHbIe C MCIOJIb30BaHUEM apU(PMETUYECKOr0 KBAJAPaTHOTO KOPHsI, KOpHEU
cTereHu OoJIbIe 2;

. Haxoauth HOJl m HOK pa3HeiMH cioco0amMu M MCMOJIB30BAaTh UX MPU PEIICHUU
3aj1a4;

. BBIMIOJTHATh  BBIYMCIICHHUS ©  TIpeoOpa3oBaHMsI  BBIPAKCHUM, COJIEpKaIIAX
JIECTBUTEIBHBIC YMCIIA, B TOM YHCJIC KOPHU HATYPAJILHBIX CTEIICHEH;

. BBITIOJTHSTH CTaHJapTHBIC TOXK/IECTBCHHBIC npeoOpa3oBaHUS
TPUTOHOMETPUYECKUX, JIOTAPU(PMUUECKUX, CTEIIEHHBIX, UPPALIMOHAJIBHBIX BBIPAXKEHUI.

B moBcetHEBHOM KU3HU U MIPU U3YYSHUU JIPYTUX MMPEIMETOB:

. BBIMIOJTHATh U OOBSICHATH CPaBHEHHE pPE3yJbTaTOB BBIYMCICHUM NPU PEIICHUH
MPAKTUYSCKUX 3aJ]lad, B TOM YHCIIC MPUOIMKCHHBIX BBIYUCICHUN, WCTIOIB3Ysl pa3HbIC
cnocoObl CPaBHEHUH;

® 3aIlIMChIBaTh, CpaBHHMBATb, OKPYIJIATH YHCIOBBIC AAHHBLIC PCAJIbHBIX BCINMYHH C
HUCIIOJIb30BAHUCM PA3HbBIX CUCTCM U3MCPCHMUSI,
® COCTAaBJATh MW OOCHHUBATL PA3HBIMHU CIIOCO0OaMH YHCJIOBBIE BBIpAXKCHUSA TIPHU

PCHICHUHU ITPAKTUYICCKUX 3aav U 3a4a4 U3 APYIrux y‘-Ie6HBIX npeamMeToB
BI)IHYCKHI/IK HOJIYYUT BO3MOKHOCTb HAYYUTBCA:

. CBOOOJIHO ONEPHUPOBATH YUCIIOBBIMU MHOXKECTBAMH TIPU PELICHUU 3a/1a4;

. MOHUMATh NPUYUHBI U OCHOBHBIE UJEHU PACIIUPEHUS YUCIIOBBIX MHOXKECTB;

. BJIJIETh OCHOBHBIMM MOHATHUSIMU TEOPUM JEITUMOCTH MPHU PEIICHUU CTaHJIapPTHBIX
3aja4

. MMeTh 0a30Bbl€ NPEACTABICHUS O MHOKECTBE KOMIUIEKCHBIX YHCET;

. CBOOOJIHO BBITIOJHATh TOXKJIECTBEHHBIE MNpPEoOpa3oBaHUSI TPUTOHOMETPUUYECKHUX,
JIOrapu(PMUUECKUX, CTEIIEHHBIX BBIPAXKECHUN;

. BIIaAeTh hopmyioit 6mHoma HeroTOHA;

. NPUMEHSTH IIPU PELICHUH 3a/1a4 TeopeMy O JuHelHoM nipeacrasiennu HO/L;

. MPUMEHSTH TIPH penieHnu 3aaad Kuralickyro TeopeMy 00 ocTaTKax;

. NIPUMEHSTH IIPU pelieHnu 3a1ad Mamnyto Teopemy Pepma;
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® YMCETD BBIINMOJIHATD 3allCh YHCJIa B HO3HI.IPIOHHOI>1 CUCTCMEC CUHCIICHUA,

. MPUMEHSITh MPU PEHICHUM 3a7a4 TEOPETUKO-UYHMCIIOBBIE (DYHKIIUHM: YUCIIO U CyMMa
JenuTeneH, QyHKuo Duiepa;

. MPUMECHSTH TP PEIICHUH 3aJ1a4 IICITHBIC IPOOH;

. MNPUMEHSITh MPU PEHICHUM 33a7]ad MHOTOYIECHBI C JCHUCTBUTEIBHBIMH W IEIIBIMU
ko3 dunmenTamu;

. BJIAJICTh TMOHSITUSIMHU TTPUBOJUMBIA W HEIPUBOJIUMBIN MHOTOYICH U IPUMEHSTh UX
NP pEIICHUN 3a]1a4;

. MPUMEHSITh NIPHU pelieHur 3a71a4 OCHOBHYIO Te€OpeMy ainreophl;

. MPUMCHATh MPU  PEIICHHW 33a7a4  MpoCTeiimme (QYHKIHA KOMIUICKCHOW

MEPEMEHHON KaK reOMeTpruYecKrue npeoOpa3oBaHUs

YPABHEHUSA 1 HEPABEHCTBA

BrinycKHUK Hay4YuTCS:

. CBOOOJHO OMEpPUPOBATh NOHIATHSIMH: YpaBHEHHE, HEPABEHCTBO, PAaBHOCHIIHHBIC
YPaBHEHUSI U HEPABEHCTBA, ypaBHEHUE, SIBJISIOLIEECS CIEACTBUEM JPYIroro ypaBHEHUS,
YpaBHEHUS, PABHOCUJIbHBIE Ha MHOYKECTBE, PABHOCHUJILHBIE NTPE0OPa30BaHUs yPAaBHEHUH;

. peuaTts pa3Hble BUABl YPAaBHEHUW M HEPABEHCTB M HX CHUCTEM, B TOM YHCIE
HEKOTOpbIE€ ypaBHEHUs 3-i U 4-i cTeneHeu, ApoOHO-pallMOHaJIbHbIE U UPPALIMOHAIBHBIC;
. OBJIAJETH OCHOBHBIMU TUIIAMHA IMOKa3aTEJIbHBIX, sJorapupMUYECKHX,

HppalnOHAaJIBbHbBIX, CTCIICHHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB U CTaHAAPTHBIMU MCTOJaMH HX
peI_HeHI/Iﬁ " MMPUMCHSATDb UX IIPpHU PCHICHUU 3a1av;

. MIPUMEHSITh TeopeMy be3y K pelieHnio ypaBHeHUH;

. MIPUMEHSTh TeopeMy Buera jjisi penieHuss HeKOTOPhIX YPaBHEHUM CTEIICHU BHIIIIE
BTOpOIA;

. IMOHUMATh CMBICIT TEOPEM O PABHOCHUJIBHBIX M HEPABHOCHIBHBIX MPEOOPaA30BAHUIX
YpPaBHEHUH U YMETh UX JIOKA3bIBaTh;

. BIIAJICTh METOJAMHU pEIICHHUS YpaBHEHHI, HEPABEHCTB W WX CHCTEM, YMETh
BBIOMpATh METOJ PELIEHUsI U 0OOCHOBBIBATH CBOM BBIOOD;

. HCTIOJIb30BaTh METOJI HMHTEPBAJIOB JIJII PEIICHUSI HEPABEHCTB, B TOM YHCJIE IPOOHO-
palMOHATBHBIX M BKIIOYAKOIINX B ce0s1 MppAIlMOHATBHBIC BBIPAKCHHUS;

. pemaTh anredpandecKkue ypaBHEHHS 1 HEPAaBCHCTBA M UX CUCTEMEI C TTapamMeTpaMu
anreOpandeckuM 1 rpauaecKuM METOIaMH;

. BIIQJICTHh PAa3HBIMH METOJaMH JOKa3aTeIIbCTBAa HEPABEHCTB;

. pelaTh YpaBHEHUs B LIEJIbIX YUCIIaX;

. n300pakaTh ~ MHOXKECTBAa  Ha  IUIOCKOCTH,  3aJaBacMble  YpPaBHCHUSIMH,
HEpaBEHCTBAMU U UX CUCTEMAaMU;

. CBOOOJHO WCIIOJIb30BaTh TOXJECCTBEHHBIC IPEeOOpa30BaHMsl TMPH PCEIICHUH

YPaBHEHUN U CUCTEM YpaBHEHUU
B noBcenHEBHOM KU3HU U IPU U3YUYEHUH APYTUX NPEIMETOB:

. COCTaBJISITh M pEIIaTh YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI MPU PEIICHUU 3aJ1a4d
JIPYTUX y4eOHBIX IPEIMETOB;
. BBINOJIHSATh OLEHKY MPaBJoONoOA00HMsl pe3yJbTaTOB, MOJIYy4YaeMbIX HpPU PELIECHUU

Pas3 IMIHBIX ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM IIPHU PCIICHUHN 3ada4d APYTHUX y‘-Ie6HI)IX
npeaMCTOB;

. COCTaBJIATh M pelIaTh YPABHEHUS M HEPABEHCTBA C IIapaMETpaMu NPU PEIICHUU
3aJ1a4 Jpyrux y4eOHbIX NIPEIMETOB;
. COCTAaBJISITh YPAaBHEHHUE, HEPABEHCTBO WJIM UX CHUCTEMY, OIMCBIBAIOIINE PEATBHYIO

CUTYAllUIO WU IIPUKIAAHYIO 3aa1y, HHTCPIIPCTUPOBATH ITOJYUCHHBIC PC3YJIbTAThI,
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. HCIIOJIb30BaTh IIPOTPAMMHBIE CPEACTBA NPHU PELHICHUHM OTIEIBbHBIX KJACCOB
YPaBHEHUU 1 HEPABECHCTB

BpIITyCKHUK MOTYYUT BO3MOYKHOCTh HAYUYUTHCS:

. CBOOOJHO ONpEAeATh THI W BBIOMpATh METOJ PEHICHUS ITOKa3aTEIbHBIX H
JOrTapu(PMUUYECKUX YpPAaBHEHMM W HEPaBEHCTB, HWPPALMOHAIBHBIX YpaBHEHUHW WU
HEPABEHCTB, TPUTOHOMETPUYECKNX YPAaBHEHNU U HEPABEHCTB, UX CUCTEM;

. CBOOOJHO penraTh CUCTEMBI JUHEHHBIX YPaBHEHUMH;

. pelIaTh OCHOBHBIE TUIIBI YPAaBHEHUN U HEPABEHCTB C MMapaMeTpaMu;

. NPUMEHSTH IIPU PELIEHUN 3a7a4 HepaBeHcTBa Ko — BbyHsikoBckoro, bepnyiuu;
. HMETH MPEJICTABICHUE O HEPABEHCTBAX MEXKIY CPEITHUMHU CTEIECHHBIMU.
OYHKIMHN

BeinmyckHuK HayuuTcs:

. BIIAJICTh TOHATHUSMU: 3aBUCUMOCTh BEIWYWH, (YHKIHS, apryMEHT W 3HA4YCHUE

¢bysKIMKA, o0O0JNIaCTh ONpeAeyieHWs W MHOXECTBO 3HadeHWH (QYyHKOUH, Tpaduk
3aBUCUMOCTH, TpaduK (YHKUHH, HYITH (YHKIHH, TPOMEKYTKH 3HAKOMOCTOSHCTBA,
BO3pacTaHWE Ha YHCJIOBOM IPOMEKYTKE, YOBIBaHHE Ha YHCIOBOM TMPOMEKYTKE,
HauOobpIlllee W HaWMCHBbIEE 3HaYeHWE (QYHKIMM Ha YHUCIOBOM IIPOMEXKYTKE,
nepuoauydeckas GyHKIWsI, IEPHUO/I, YeTHAST U HeYeTHAs! (PYHKIIMH; YMETh IPUMEHSITh 3TH
TTOHSITHS TIPH PEIICHUH 3a]1a4;

. BIIQJICTHh MTOHSITHEM CTEIeHHAs (PYyHKIHS; CTPOUTH €€ rpaduK U yMETh IIPUMEHSTH
CBOWCTBa CTENEHHON (PYHKLIHH IIPU PEIICHUH 3a/1a4;

. BJIAJICTh TIOHSATHSIMH TOKa3aTedbHast (YHKIIUS, DKCIIOHEHTA; CTPOUTh UX TpaduKh
Y YMETh IPUMEHSITh CBOMCTBA MTOKA3aTEeIbHONU (DYHKIIMHU IPH PEIICHUH 3a]1a4;

. BIIAJICTh TOHSATHEM JorapudmMudeckas (YHKIHUS, CTPOUTH €€ TpaduK U YMETh
MIPUMEHSITh CBOMCTBA JIOTapU(PMUUISCKON (DYHKIIUU MPHU PEIICHUN 3a/1a4;

. BIIAJCTh TOHSATHUSIMH TPUTOHOMETpHUYECKHE (YHKIIMU;, CTPOUTh HX TpaduKku Hu
YMETh NPUMEHSTh CBOMCTBA TPUTOHOMETPUIECKUX (DYHKIIHUI TTPU pEIICHUH 3a71ad;

. BJIaJIETh MOHSITHEM OOpaTHas (YHKUHS; NPUMEHSTH 3TO MOHATHE MPU PEIICHUU
3a7ay;

. MIPUMEHSITh NIPU PEIICHUU 3a7lad CBOMCTBA (PYyHKIIHMI: YETHOCTbh, MEPUOIUIHOCTb,
OTPaHUYECHHOCTH;

. MIPUMEHSITH TIPU PEIICHUH 3a7a4 peoOpa3oBaHus rpaduKoB QYHKITUT;

. BIIAJCTh MOHATHUAMH YHCJIOBas IIOCIICIOBATEIBLHOCTh, apupMeTHdecKas ¢
reoMeTpUUIecKasi Iporpeccus;

. MIPUMCHSTh TIPU PEIICHUH 3aJlad CBOWCTBAa W TMPHU3HAKU apU(PMETHYSCKONH H

F€OMETPUUECKOUN MPOTrPECCUN.

B nmoBcesHeBHOM KU3HU U TIPU U3YYCHUH APYTUX YUEOHBIX TPEIMETOB:

. OMNpeneNsTh 1Mo rpadukaM M HCIOJB30BaTh s PEUICHUs TPUKIAIHBIX 3ajad
CBOMCTBa peaJbHBIX IIPOLIECCOB W 3aBUCUMOCTEH (HauOOJIbIIME W HaWMEHBIIINE
3HAYEeHUs, NPOMEXYTKH BO3pacTaHHsl W yObIBaHUS  (YHKIUHA, TIPOMEKYTKH
3HAKOIIOCTOSIHCTBA, aCUMIITOThI, TOUKH IIeperuoda, nepuos 1 T.1.);

. MHTEPIIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHON MNPAaKTUUECKON CUTYAIUH;.
. OomnpeneysiTh Mo rpadukaM MOPOCTEHIINE XapAKTEPUCTHUKU MEPUOIUUYECKUX
MPOILECCOB B OMOJIOTUH, SdKOHOMHUKE, MY3bIKE, PAAUOCBSI3U U Ap. (aMILUIUTY1a, IEPUOJT U
T.1.)

BBINyCKHUK MOJIyYUT BO3MOXHOCTh HAYYUThCS:

. BJIQJIETh TOHSITHEM aCUMITOTHI U YMETh €I0 IPHUMEHSTh IPU PELICHUH 3a/1aY;
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. MPUMEHSTh METOAbl pEIIeHUs] TpocTedmux aud@epeHuanTbHbIX YpPaBHEHUN
IIEPBOrO U BTOPOTO MOPSAIKOB

SJIEMEHTBI MATEMATHUYECKOI'O AHAJIM3A

BpinycKHUK Hay4YuTCS:

. BJIAJIETh TIOHSATHEM OECKOHEUHO YOBbIBAIOIlasi TeoOMETpUYecKass MOporpeccust Hu
YMETh IPUMEHSATH €r0 NIPH PEIICHNM 33/1a4;

. IIPUMEHSTH JUIsI PENICHUS 3a4a4 TEOPHUIO IIPEAEIIOB;

. BJaJIETh TOHATUSMU OECKOHEYHO OO0JblIMe M OECKOHEYHO MaJlble YHCIIOBBIC

MHOCJICAOBATCIIBHOCTH U YMCTb CPaBHHUBATHb OeCKOHEYHO OOoJIbIIHEe M OSCKOHEYHO MaJbIe
IIOCJIICA0OBATCIBbHOCTH,

. BJIAJICTh NOHATHSIMU: TPOU3BOIHAS (DYHKIIMU B TOYKE, IIPOU3BOIHAS (DYHKIINH,

. BBIYHCIISATH MPOU3BOJIHBIC DJICMEHTAPHBIX (DYHKIIMNA U MX KOMOHWHAITHIA;

. HccIIeoBaTh (DYHKIIMH HAa MOHOTOHHOCTD U DKCTPEMYMBI;

. CTPOUTH TpaVKu U MPUMCHSATH K PEIICHUIO 33/1a4, B TOM YHCJIE C TTapaMETPOM;

. BJIAJIETh MTOHSTHUEM KacaTelbHas K rpaduKky PyHKIIMU U YMETh IPUMEHSTh €ro Npu
pEIICHUY 3aj1ay;

. BJIAJIETh MOHATUSIMU NepBooOpa3Has GyHKIIHS, ONPEICICHHBIA HHTETPaJ,

. MPUMEHSATHh TeopeMy HbroToHa—JIeHOHUIIA U €€ CIICCTBUS s PEIICHUS 3a71a4.

B noBceHEeBHOM XU3HU U IPU U3YUEHUU APYTUX YUCOHBIX MPEIMETOB:

. peniaTh IpUKIaIHbBIC 3aJa9d U3 OHMOJIOTHH, (PU3UKH, XUMUH, SKOHOMHUKH U JIPYTHX
MIPEIMETOB, CBSI3aHHBIE C UCCIIEIOBAHUEM XapPaKTEPUCTUK NPOILECCOB;

. WHTEPNPETUPOBATH MOJTYUYEHHBIE PE3YJIHTATHI

BpINTyCKHUK MOTYYUT BO3MOKHOCTh HAYUHUTHCS

. CBOOOJIHO BJAJICTh CTAHJIAPTHBIM aIlllapaToM MAaTEeMaTHYEeCKOTO aHajin3a JJIst
BBIYMCJICHUS TTPOU3BOIHBIX (DYHKIIMHA OJTHOM ITEPEMEHHOM;

. CBOOOJTHO MNPUMEHSTH ammaparT MaTeéMaTU4YeCKOro aHalm3a JJisi MCCJIeJOBaHUS
(byHKIMH U TIOCTpOCHUS TpadUKOB, B TOM YHCJIC UCCIICIOBAHUS HA BBIMYKIOCTD;

. OIEpPHUPOBATH MOHITUEM TTEPBOOOpa3ZHON (DYHKIIMU [Tl PEIISHUs 3a/a4;

. OBJIaJICTh OCHOBHBIMH CBeAcHUSIMU 00 wuHTerpane Hprorona—JleitOHUIa U ero
MPOCTEUIINX MPUMECHECHUSX;

. ONEepUPOBATh B CTAaHAAPTHBIX CUTYAIIUSX TIPOU3BOIHBIMU BBICIIUX MOPSIKOB;

. YMETh IMIPUMEHSTH IIPH PEIICHUH 3a/1a4 CBOMCTBA HEMPEPBIBHBIX (QYHKITHIA;

. YMETh IPUMEHSATH IIPU PELICHNUH 3a7a4 TeopeMbl BelepimTpacca;

. YMETh BBINOJHATH MPUOJIMKEHHbIE BBIYUCICHUS (METOJIbl PEIICHUs YpaBHEHUM,
BBIUMCIICHUSI ONPEJICTICHHOTO UHTErpaia);

. YMETh IPUMEHATH IPUIIOKEHUE MPOU3BOJHON U OIPEAEICHHOTO HHTErpaisa K
PEIICHUIO 3a7]a4 €CTECTBO3HAHMS;

. BJAJETh TIOHATUSMU BTOpasi MPOU3BOJHAS, BBINYKJIOCTh rpaduka (yHKIHUH U

YMETb HCCIIeIOBATh (PYHKIIUIO Ha BBIMYKIIOCTh
CTATUCTUKA U TEOPUSA BEPOATHOCTEMU, JIOTUKN 1 KOMBUHATOPUKA
BrInTycKHUK Hay4yuTCs:

® OIICpUpOBaATHL OCHOBHBIMHU OITMCATCIBbHBIMHU XaAPAKTCPUCTUKAMHA YHCIIOBOT'O Ha6opa,
MHOHATHUECM I'CHEpPAJIbHAsA COBOKYIIHOCTH U BI:I60pKOfI 13 HEC,
® OoncpupoBarb IMOHATHAMHU: YaCTOTa H  BCPOATHOCTD CO6I)ITI/I$I, CymMMa H“

IIPOU3BEJICHUE BEPOSITHOCTEH, BBIYMCIISATH BEPOSITHOCTH COOBITHH HAa OCHOBE MOJCYETA
YHCJIa HCXOJIOB;
. BJIaJICTh OCHOBHBIMH MOHSATHSMH KOMOWHATOPHUKH M YMETh WX HPHUMCHSTH IPH
pEIICHUH 3a/1a4;
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. WMETh MPEJICTABIICHUE 00 OCHOBAX TCOPHUU BEPOSTHOCTEH;

. HMETh TIPEJACTABICHUE O JUCKPETHBIX W HEIPEPBHIBHBIX CIIYYalHBIX BEJIUYUHAX U
pacnpenesieHusIX, O HE3aBUCUMOCTHU CITy4alHbBIX BEJIMYUH;

. HMETh IIPEACTABIICHHE O MAaTEMaTHYSCKOM OXXKWJIAHMU W JUCIICPCHH CIy4YaiHBIX
BEJINYMH,

. UMETh MPEJICTABICHNE O COBMECTHBIX PACIIPEICICHUSIX CIIyYallHbIX BEJIUYHH;

. IMOHUMATh CYTh 3aKOHA OOJBIIMX YHCEI W BBIOOPOYHOTO METOJa H3MEPEHUS
BEPOSITHOCTE;

. UMETh IIPEJICTABIICHHE O HOPMAJIBHOM pacCIpeIeICHUH U MpUMEpax HOPMaIbHO
pacIpeIeICHHBIX CITyYallHbIX BEJIUYHH;

. UMETh MPEJICTABICHUE O KOPPEISIINU CTy4YalHbIX BEIUYHH.

B noBceHEBHOM KHU3HU U TIPH U3YYCHUH JPYTHUX MPEIMETOB:

. BBIYHCIISTH WJIH OIICHUBATh BEPOSTHOCTH COOBITHI B peajibHOU KU3HMU;

. BBIOUPATH METOIBI MOAXOISIIETO MPEICTABICHUS U 00OPaOOTKHU TAHHBIX
BBIMyCKHUK MOJIYYUT BO3MOKHOCTh HAYUYHUTHCS:

. HMETH MPEJICTABICHUE O LIEHTPAIBHOU MPEIEIBHON TEOPEME;

. UMETh MPEJICTaBICHUE O BBIOOPOUYHOM KOI(PPHUITMEHTE KOppEeNsauu U JIMHCHHOU
perpeccuu;

. UMETh TPEJICTABIICHNE O CTATUCTUYECKUX THIOTE3aX U MPOBEPKE CTATUCTUUYECKOU
THITOTE3bI, O CTATUCTUKE KPUTEPHUS U €€ YPOBHE 3HAUMMOCTH;

. UMETh NPEJICTABJICHHUE O CBSA3U IMIUPUUYECKUX U TEOPETUUECKUX PACTIPEICICHUM;

. UMETh MPEJICTaBICHHUE O KOJIMPOBAHUH, JBOUYHOM 3aMUCH, JBOUYHOM JICPEBE;

. BJIAJICTh OCHOBHBIMH NOHATHsAIMU  Teopun rpacdoB (rpad, BepimHa, pedpo,
CTCIICHb BEPIIWHEBI, MyTh B rpad)e) U yMETh MPUMEHSTh UX TIPU PEIICHUH 3a]1a4;

. WMETh NPEJICTABJICHUE O ACPEBbIX U YMETh IIPUMEHSITh IIPH PEIICHUH 3a]1a4;

. BJIAJICTh MOHSITHEM CBSI3HOCTh U YMETh NMPUMEHSITh KOMIIOHCHTHI CBSI3HOCTH ITPH
pelIeHnH 3a]1a4;

. YMETh OCYHIECTBIISITh IYTH MO pedpam, 00xoasl pedep 1 BeplIuH rpada;

. HMETh TIpeACTaBJI€eHHE 00 JHJIEepOBOM U TaMUJIbTOHOBOM MyTH, WMETH
MpeJICTaBJICHUE O TPYAHOCTH 3aJa4l HaXO0XKJICHUS TaMWJILTOHOBA MyTH;

. BJIAJICTh TMTOHSATHUSAMU KOHCUYHBIC U CUSTHBIC MHOYKECTBA M YMETh UX NIPUMECHSTH IIPH
pelIeHuH 3a/1a4;

. YMETh IMMPUMEHSITh METOJT MATEMAaTHISCKON WHYKIIHH,

. yYMETh MPUMEHSTh NPUHIUN J[upuxiie npu penieHuu 3ajaad

TEKCTOBBIE 3AJIAUN

BhImyCKHUK Hay4YHUTCS:

. pemaTh pa3HbIe 3aa41 MOBBIIICHHOW TPYIHOCTH;

. aHAJU3UPOBATh YCJIOBHE 3aJadyd, BBIOMpPATh ONTHMAJIbHBIA METOJI PCIICHUS
3ajJa4M, pacCMaTpUBasi pa3INnUHbIE METO/IbI;

. CTPOUTH MOJIEIb PEIICHUs 3aJlaud, MPOBOJUTH JI0Ka3aTEIbHBIC PACCYXKIACHUS TIPU
pEIICHUH 3a]1auH;

. pemarh 3ajaud, TpeOyrolue nepedopa BapUaHTOB, NMPOBEPKU YCIOBHUHM, BbIOOpa
ONTUMAJILHOTO pE3yJIbTaTa;

. aHAJIU3UPOBATh U UHTEPIIPETUPOBATH ITOJIYUCHHBIC PEIICHUS B KOHTECKCTE YCIOBUS
3aJ1ayd, BBIOMPATh PEIICHUs, HE MPOTHBOPEYAIIINE KOHTECKCTY;

. TIEPEBOJIUTh TIPU PEIICHUH 3aJa4u WHGOPMAIIUI0 W3 OJHOH (POpMBI 3amucu B

JPYTyI0, UCIIOJIB3YSI IIPU HEOOXOAMMOCTH CXEMBI, TAOIULIBI, TPa(UKU, THArPaMMBI.
B noBceHEBHOM KHU3HU U IIPU U3YYECHUU APYTUX NIPEIMETOB:

CtpaHuua 13 ns 22



. peuars NpaKkTHYECKUeE 3aa4H U 3a/1a4M U3 JPYyruX IIPEIMETOB
I'EOMETPUA

BrinyckHUK Hay4YuTCS:

. BJAJIETh TEOMETPUUYECKUMHU TOHSATUSAMU TMPU PEUICHUH 33aJady U MOPOBEIACHUU
MaTEeMaTUYECKUX PacCyKICHUI;

. CaMOCTOSITEIbHO (D OPMYIUPOBATh  OMNPEACICHHUS TeOMETPUUYECKUX  (uryp,

BBIIBUTATh THUIOTE3bl O HOBBIX CBOWCTBAaX W MPHU3HAKAX T€OMETPHYECKUX (PUryp u
00OCHOBBIBaTh WJIM ONMPOBEPTraTh UX, 0000MIATh WJIM KOHKPETU3UPOBATH PE3YyJILTAThl Ha
HOBBIX KJjlaccax (UTyp, MPOBOJAUTHh B HECJOXKHBIX ClIydasX KJiaccudukamuioo ¢uryp mo
pa3InYHbBIM OCHOBAHUSIM;

. HCCIIEN0BAaTh YEPTEXKHU, BKJIFOUas KOMOMHaINU buryp, HU3BJICKATD,
WHTEPIIPETUPOBATH U ITPE0OPa30BBIBATH MH(OPMALIHIO, TPEICTABIICHHYIO Ha YepTEKaxX;
. pemars 3aga4u reOMETPUIECKOTO COACPKAaHUSA, B TOM UMCIIE B CUTYyaIUsIX, KOTAa

aJlTOPUTM pEIICHHUSI HE CJEAyeT SBHO W3 YCIIOBHUS, BBITIOJHITH HEOOXOIMMBIEC IS
peleHus  3aJadd  JOIOJHUTENIbHBIE  IIOCTPOCHMS, HCCIENOBATh  BO3MOYKHOCTH
MpUMEHEHHUSI TeopeM U (GOopMYyIT JJIsl pELICHUs 3a1a4;

. yMeTh (POPMYJIMPOBATh U JOKA3bIBaTh T€OMETPUUECKUE YTBEPIKICHHUS;

. BJaJIETh MOHSATUSAMU CTEPEOMETpHUHU: IIpU3Ma, Mapajlesienuien, IIUpaMua,
TETPAAP;

. MMETh MPEACTABIICHUS 00 aKCHOMax CTEPEOMETPHUH U CIEACTBUSX U3 HUX U YMETh
NIPUMEHSTh UX MIPU PELICHUHU 3a1a4;

. YMETh CTPOUTH CEUEHUS] MHOTOIPAHHUKOB C HCIIOJIB30BAHUEM Pa3IMYHBIX
METOJOB, B TOM YMCJIE U METO/1a CJIE/IOB;

. HMETh MNPEACTABICHUE O CKPELIMBAIOIIMXCS MPSIMBIX B MPOCTPAHCTBE U yMETh
HAXOJUTh YTOJI U PACCTOSIHUE MEXKIY HUMU;

. NPUMEHSTh TEOPEMBI O MapaIeIbHOCTH HNPSAMBIX U IJIOCKOCTENW B MPOCTPAHCTBE
MIpU PELISHUH 3a/]a4;

. YMETh NPUMEHSITH MapajjiebHOE IPOEKTUPOBAHUE ISl U300pakeHus GUryp;

. YMETh TMPUMEHSTH MEPHEHAUKYJSIPHOCTH TIPSIMOM U TMJIOCKOCTH MPH PEUICHUH
3a/1a4;

. BJAJIETh MOHSITUSIMU OPTOTOHAJIBHOE NPOEKTUPOBAHUE, HAKIJIOHHBIE M HX
MPOEKLHUH, YMETh MPUMEHSITH TEOPEMY O TPEX NEPHEHAUKYIApax NpHU PEIICHUHU 3a7a4;

. BIIAJCTh TOHATHSAMHU PACCTOSHUE MEXAy (UTypamMud B MOPOCTPAHCTBE, OOIIWIA

MEPIEHINKYIISIP ABYX CKPELIMBAIOIINXCSA NPSMBIX U YMETh MPUMEHSITh UX TIPU PEIICHUHN
3a7a4;

. BJIQJETh MOHSATUEM YIoJI MEXIY MPsIMOM M IUIOCKOCTBIO U YMETh IPUMEHATH €TI0
TIpHU PEIICHUY 3a]1a4;

. BIIAJCTh TOHSATHSMH  JABYTPAHHBIA  yTOJ, YyroJ  MEXIy TIUIOCKOCTSMU,
MePIESHINKYJISIPHBIC TUIOCKOCTH M YMETh IIPUMEHSITh UX TIPU PEIICHUH 3a]1a4;

. BIIAJCTh TOHITUSIMH TpU3Ma, NapajUleJIeNuIe]] W NPUMEHATh CBOMCTBA
napajuiesenuIeia npy peleHnu 3aaad;

. BJIQJETh TMOHATHEM IMPSIMOYTOJIbHBIM NapaJulesieNUNel U IPUMEHSTh €ro mpu
pelIeHUH 3ajay;

. BIIQJCTh MOHATUAMU NHPaMHUAA, BHALI MNUPAMHUI, OJIEMEHTHl MPABHILHOU
MUPaMHUILI 1 YMETh MPUMEHATH UX MPHU PEIICHUHU 3a]1a4;

. MMETh MIPEJICTAaBICHHUE O TeopeMe Dijiepa,IpaBUIIbHBIX MHOTOTPAaHHUKAX

. BJIQJICTh MTOHSITUEM IUIOIIA/IU ITOBEPXHOCTEH MHOIOIPAaHHUKOB M YMETh IIPUMEHSITh

Cro IIpu pCUICHUH 3a1aY;
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. BIIQJICTH MOHSATHSIMH TeJa BpameHus (MUINHAP, KOHYC, map u cdepa), UX CEUCHUS
1 YMETh NNPUMEHSTh UX IIPU PELICHUU 3a]a4;

. BJIAJIETh MOHSTUSIMHU KacaTeJbHbIC MPSIMbIE U MJIOCKOCTH U YMETh NPUMEHSTH U3
IIPY PELICHUHN 3a]1a4;

. MMETh TPEICTABJICHHS O BIIMCAHHBIX U OMMCAHHBIX Chepax U yMETh MPUMEHSThH UX
IIPY PELICHUHN 3a]1a4;

. BIIAJCTh TIOHSATHSIMH OO0BEM, OOBEMBI MHOTOTPAHHUKOB, TEJI BpAIICHUS W
NPUMEHSTh UX NPHU PEIICHUH 3a]1a4;

. HMETh MPEACTABIEHUE O PA3BEPTKE LWJIMHAPA U KOHYCA, IUIOMIAIN ITOBEPXHOCTH
UWJIMHAPA U KOHYCa, YMETh IPUMEHSTh UX NPHU PELICHUH 3a]1ay;

. MMETh IPEJICTABJICHHUE O TUIOMIAAN CPepbl U YMETh NMIPUMEHSTH €ro MpPH PEIICHUU
3a1ad4;

. YMETb pemaTh 3aja4i Ha KOMOWHAIIMN MHOTOTPAHHUKOB U TEJI BPAIICHHUS;

. MMETh TMPEACTaBICHUE O MOJOOWH B TMPOCTPAHCTBE M YMETh pemiaTh 3aJa4yd Ha

OTHOIIIEHHE 00BEMOB U IUIOIIAJIEN TOBEPXHOCTEN MOIOOHBIX (UTYP.

B moBcetHEBHOM KU3HU U MIPU U3YYSHUU JIPYTUX MMPEIMETOB:

. COCTaBJISITh C MCITOJb30BAaHUEM CBOHCTB T€OMETPUUECKUX (DUTYp MaTeMaTHYECKHE
MOJICU ISl pPEHICHUs 3a7ad IPAKTHYECKOTO XapakTepa M 3aJad M3 CMEKHBIX
JTHUCIUATUINH, UCCIIEIOBATH MTOJYYSHHBIC MOJICIN U HHTEPIPETUPOBATH PE3YyIHTAT
BBITYCKHUK TTOTYYUT BO3MOXKHOCTH HAYYHUTHCS:

. HMETh IIpEJICTaBIEHHE 00 aKCHOMAaTUYECKOM METO/IE;

. BJIAJICTh TIOHSITUEM TE€OMETPUYECKHME MeCTa TOYEeK B MPOCTPAHCTBE U YMETh
MIPUMEHSITh UX JJIsI PEIICHUS 3a71a4;

. YMETh TIPUMEHSTH ISl PEIISHHS 3a7a4 CBOWCTBA IJIOCKHUX W JBYTPAaHHBIX YIJIOB,
TPEXTPAHHOTO yTJia, TEOPEMBI KOCHHYCOB H CHHYCOB JUUISI TPEXTPAHHOTO YTJIa;

. BJIAJICTh TTOHATHEM TIEPICHINKYJISIPHOE CEYEHHE MTPU3MBI U YMETh IIPUMEHSTh €T0
MY PEIICHUY 3a]1a4;

. MMETh IIPEJICTAaBJIEHHUE O JBOMCTBEHHOCTH MPaBUIbHBIX MHOI'OIPAaHHUKOB;

. BJIQJICTh TTOHSATHSIMH IICHTPAITHLHOE U MapajieIbHOE MPOSKTUPOBAHHUE U TTPUMEHSITh
VX MPH TTOCTPOCHUH CEUYCHU MHOTOTPAHHUKOB METOJIOM MPOCKIIUH;

. MMETh TIPEICTaBJICHHE O pa3BEePTKE MHOTOTPAaHHWKA W KpaTdalllieM ITyTH Ha
MMOBEPXHOCTH MHOTOTPAHHHKA;

. MMEThH NIPEJ/ICTABICHUE O KOHUYECKUX CCUCHUSX;

. MMETh MpEeACTaBICHUE O KacarolMxcs cpepax M KOMOMHAIMK TEeJl BpallleHUs U
YMETh IPUMEHSTh UX MIPU PEIICHUH 3a/a4;

. IIPUMEHSTH IIPU PEIIEHUM 3a7a4 (POpMyily pacCTOSIHUS OT TOUYKHU /10 MIIOCKOCTH;

. BJIQJICTh PAa3HBIMU CIIOCOOAMU 3aJaHUs IPSIMON YPAaBHEHHUSIMH U YMETh TPUMEHSITh
TIPH PEIICHUY 3a]1a4;

. MPUMEHSITh TP PEIICHUH 337a4 W JI0Ka3aTeIbCTBE TEOPEM BEKTOPHBIM METOJI U
METOJ KOOpJINHAT;

. MMETh IpeACTaBiIeHHE OO0 aKchuoMmax oO0beMa, IMPUMEHSITH (HOPMYIBl OOBEMOB

MPsIMOYTOJILHOTO TapajiiesieuIiea, Npru3Mbl U MUPaAMHUJbI, TETpa’apa MpU PELICHUU
3a7a4;

. MPUMEHSTh TEOPEMbI 00 OTHOIIICHUSIX 00BEMOB TP PCIICHUHU 3a/1a4;

. MMPUMEHATh UHTETPaJ JJISI BRIYUCICHUS 00BEMOB M TIOBEPXHOCTEH TEJI BpaIllCHUS,
BBIYHCJICHUS TUTOMIAAN CHEPUIECKOTo Mosica U 00beMa mapoBOTO CIIOS;

. MMETh IPEJICTABJICHUE O JBM)KCHHUSAX B IPOCTPAHCTBE: NMapaUICIbHOM IEpeHOCEe,

CUMMCTPHUHU OTHOCHUTCIIBHO IIJIOCKOCTH, HeHT‘paHBHOﬁ CUMMCTPHH, IIOBOPOTC
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OTHOCUTEJIBHO MPSIMOM, BUHTOBOM CHMMETPHUH, YMETh HPUMEHATh HUX IPU PELICHUU
3a1a4;

. HMETH MPEJICTABICHUE O IUIOLIAAN OPTOTOHAIBHOU IIPOEKIINH;

. HMETh IIPEJACTABICHUE O TPEXITPAaHHOM M MHOTOTPAaHHOM YIJIE W MNPHUMEHSTh
CBOMCTBA IUIOCKUX YIJIOB MHOTOTPAHHOTO yTJla IPHU PELICHUU 3a1a4;

. MMETh TPEACTaBICHUS O TIpeoOpa3oBaHUM MOAO0OMS, TOMOTETHH U YMETh
IIPUMEHATH UX IIPU PELICHUY 3a1a4;

. YMETh peliaTh 3aa4u Ha MJIOCKOCTH METOJIaMH CTEPEOMETPHM;

. YMEThb NPUMEHATH (POPMYJIbI 0OBEMOB TIPU PEIISHUH 3a1a4

BEKTOPbBI U KOOPAMHATHBI B ITPOCTPAHCTBE
BpinycKHUK Hay4YuTCS:

. BJIAJIETh NOHSITUSIMU BEKTOPHI U UX KOOPAWHATHI;

. YMETH BBIIIOJIHATH ONEPAUU HaJ BEKTOPAMU;

. HCII0JIb30BaTh CKAJISIPHOE IPOU3BEICHUE BEKTOPOB MIPHU PEIICHUH 3a/a4;

. IIPUMEHSTh YPAaBHEHHUE IIJIOCKOCTH, (POPMYJly pACCTOSIHUS MEXJYy TOYKaMU,
ypaBHEHUE cepbl IPpU pEeIICHUN 3aj1ay;

. MNPUMEHSTH BEKTOPBI U METOJI KOOPJAMHAT B MPOCTPAHCTBE MPHU PELICHUH 3a7a4
BpInyCKHUK MOJIyYUT BO3MOKHOCTh HAYUYUThCS:

. HaxXOJAUTh 00bEM MapajuiesenuIiesla U TETPadapa, 3aJaHHbIX KOOPJAMHATAMU CBOUX
BEPILINH;

. 3a/1aBaTh NPAMYIO B IPOCTPAHCTBE;

. HaXOJUTh PACCTOSIHUE OT TOUYKH JO IUIOCKOCTH B CUCTEME KOOPAMHAT;

. HAXOJUTh PACCTOSIHUE MEXAYy CKPEIIMBAIOIIUMUCS NPSIMbIMU, 33aJaHHBIMU B
CHUCTEME KOOPJAUHAT

NCTOPUA MATEMATHUKHA

BpinycKHUK Hay4YuTCS:

. MMETh NPEJICTABICHUE O BKJIAJE BBIIAIONINXCSA MATEMAaTUKOB B Pa3BUTHE HAYKH;

. IIOHUMATh POJIb MAaTEMATUKH B pa3BuTUH Poccuu

METOJAbl MATEMATUKHU

BpinyckHUK Hay4YuTCS:

. HCIIOJIb30BaTh OCHOBHBIE METOJbI JOKAa3aTeIbCTBA, NMIPOBOJAUTH JI0KA3aTEIHCTBO U
BBITIOJIHATH ONIPOBEPIKEHUE;

. NPUMEHSITh OCHOBHBIE METO/bI PEIICHUS MATEMAaTUUECKUX 3a/1a4;

. Ha OCHOBE€ MAaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B IMPHUPOJE XapaKTepU30BaTh
KpacoTy U COBEPILIEHCTBO OKPY’KAIOIIEr0o MUPa U MPOU3BEACHUN UCKYCCTBA;

. NIPUMEHSATh IIpOCTEUNIINE IIPOrpaMMHBbIE CpencTBa 51 3JIEKTPOHHO-
KOMMYHUKAI[MOHHbIE CUCTEMBbI IPH PEIICHUU MaTeMaTUUECKUX 3a/1a4;

. MOJIb30BaThCAd IMNPUKIAAHBIMU TporpaMMaMHd UM MpOrpaMMaMH  CHUMBOJIBHBIX

BBIYHCJICHUMN JJIA UCCIICAO0OBAHUA MaTCMAaTHYICCKUX 00BEKTOB

BBIHYCKHI/IK IOJIYYHUT BOSMOXHOCTH HAYUYUTHC:

b NPUMCHATH MATCMATUYCCKUC 3HAHUA K HCCICAOBAHUIO OKpY>XKaromero Mupa
(MO,Z[CJ'II/IpOBaHI/Ie (1)I/I3I/I‘-I€CKI/IX poueccoB, 3aga4uu 3KOHOMI/IKI/I)
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OcHOBHOe coiep;KkaHue

IToBTOpEHME

JledCTBUTEJBbHbIC YACIIA

[lonsitue nedcTBUTENBHOTO 4YHcHa. MHoxkecTBa uuced. CBoOWCTBa JIEHCTBUTEIbHBIX
yuces. Meron marematudecko MHAYKIUU. [loouepénHpiii 1 OTHOBPEMEHHBIN BBIOOP
HECKOJIBKMX 3JIEMEHTOB M3 KOHEYHOro MHOXKecTBa. POpMysbl 4ucia IEpPeCcTaHOBOK,
codeTaHui, pa3MenieHnii. Pemenne KOMOMHATOPHBIX 3amad. J[oka3aTelbCTBO YHCIIOBBIX
HepaBeHCTB. HepaBeHCTBO O cpeHeM apu(pMETHYECKOM U CPEIHEM T'€OMETPUYECKOM
IBYX umcen. JleaumocTts nensix uncen. Jlenenue ¢ ocratkoM. CpaBHEHHUE MO MOJYJIIO M.
3aiayu C 1EJI0YMCICHHBIMU HEU3BECTHBIMU.

PaunonanbHble ypaBHeHMsI 1 HEPABEHCTBA

PanmonanbeHble BelpaxkeHUs1. MHOTO4IEHBI OT OJHOU NEPEMEHHON. MHOIO4JIEHBI OT ABYX
IEpEMEHHBIX. @OpMYyJIbl COKpPAIIEHHOIO YMHOMXEHMS JUId CTApIIMX CTENEHEW.
MHorouwieHsl OT HECKOJIBKUX NepeMeHHbIX. CuMMeTpudecKkrue MHorowieHsl. @opmyia
ounoma HploToHa, cyMmbl U pa3zHocTu creneHed. CBolicTBa OHHOMHUAIBHBIX
kos(pdunmentoB. Tpeyrompuuk Ilackans [enumocts MHOTOWIEHOB. JleneHue
MHOTOYJICHOB ¢ octaTkoM. Anroput™m EBkinna. Teopema be3y. Cxema I'opuepa. Kopenn
MHOroujieHa. Yucno kopHel MHOroujieHa. PalimoHaabHble KOPHU MHOTOUWIEHA C LEJIbIMU
kod(pdurmenTamu. PemeHne menbix anreOpaMdecKknx ypaBHEHHH. ParnmoHaibHBIE
ypaBHeHUsA. CUCTEMBI pallMOHAJIbHBIX ypaBHEHUNH. OCHOBHbBIE NPUEMBI PELICHUS] CUCTEM
ypaBHEHUNW. MeToJ MHTEpBAJIOB PELICHHUS HEPaBEHCTB. PallMOHalbHBICE HEPAaBEHCTBA.
HecTtporue nepaBeHcTBa.

Kopensb cTrenenn n

INousatue Gpynkuuu u e€ rpaduka. Oynkuus y= x'. Ilonsthue kopHs creneHu N. KopHu
4y€THOW M HEUYETHOU cTerneHel. Apudmernyecknii kKopeHb. CBOMCTBa KOpHEH CTETICHH N.
@yHKIHA y = Vx, X > 0 QyHKIUA y = V.

CreneHb MOJI0XKUTEIBHOI0 YU CIA

[TonsaTre creneHn ¢ panMoOHAIBHBIM IOKa3zaTeseM. CBOMCTBA CTENEHU C pPallMOHAJIbHBIM
nokaszareneM. Ilonstue mnipenena mnocnenoBarenbHOCTH. CylllecTBOBaAaHME TIpeiesna
MOHOTOHHO OTPaHUYE€HHOU MOCJIeA0BaTEILHOCTH. [JITMHA OKPY>KHOCTH M MJIOLIAAL KpyTa
Kak Tpenesibl mnoclieqoBaTenbHOCTH. CBoiicTBa mnpenenoB. TeopeMsl O mpenenax
rocieaoBaTeabHOCTU. [lepexoa K mpeaesaM B HEpaBEeHCTBAaX. beCKOHEUHO yObIBaromias
reoMerpudeckas mnporpeccuss u e€ cymma. Ywucno e. Ilomatue creneHm ¢
HMppalMoHaIbHbIM NToKa3zateneM. [lokazarenbHas GyHKIUA.

Jlorapu@pmsl

[Tonsatue norapudma umuciaa. OcCHOBHOE Jiorapupmuueckoe ToxaecTBo. HaTypanbHbli
norapudm. CpoiictBa jorapudmon. Ilepexon Kk HOBOMY oOCHOBaHUIO. JlecATHUHBIE
norapudmesl. Jlorapupmuyeckas ¢pynkius. CreneHHass GyHKIUS.

IIpocreiinive mokasarejbHbIC U JOrapu(pMudYecKre YPAaBHCHUS U HEPABEHCTBA
[IpocTeiimme noka3zarenbHbIe ypaBHEeHUA. lIpocrteiimme morapupMuyecKkue ypaBHEHHS.
VYpaBHEHUs, CBOISIIHMECS K IIPOCTEMIINM 3aMeHOW Heu3BecTHoro. IIpocreiimme
IoKas3aTelbHble  HepaBeHcTBAa.  [Ipocreiimme  jgorapu@mMuueckue  HEpaBEHCTBA.
HepasencrtBa, cBogsImecs K IpoOCTEUIIIMM 3aMEHON HEU3BECTHOTO.

CuHyC ¥ KOCHUHYC yrIJia

[lonsstue yrna. Panmannas mepa yria. OmnpeneneHue cuHyca W KOCHMHYyca yria.
OcHoBHBIC (hopMyJTBI [uIst SiNAa B C0Sa. DOpMYIIbI PUBEICHUS. APKCUHYC. APKKOCHUHYC.
DopMyJIbl 11 APKKOCUHYCa U apKCUHYCA.

TaHreHCc M KOTAHIeHC yrJia
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Onpenenenue TaHreHca W KotaHreHca yria. OcHoBHble (opmynsl aias tga um ctga.
ApKTaHTreHC U apKKOTaHreHc. @opMyIibl U1l apKTAaHI'€HCA U ApKKOTAHI'€HCA.

DopMyJIbl CIA0KEHUS

Kocunyc pa3sHOCTM M KOCMHYC CyMMBbI ABYX YIJIOB. @OpMYyJIbl JUISL JIOTIOJIHUTEIBHBIX
yriaoB. CHHYC CYMMBI U CHHYC Pa3HOCTU ABYX yrioB. CymMMa U pPa3HOCTb CHHYCOB U
KOCUHYCOB. ®OpMyIIbl 11 IBOMHBIX M NOJIOBUHHBIX YIJIOB. [IpousBeneHue cuHycoB u
KOoCcHHycOB. Dopmyna sl TAaHT€HCOB. BpIpak€eHHE TPUTOHOMETPUUECKUX (YHKITUN
yepe3 TaHI€HC MOJIOBUHHOTO apryMEeHTa.

Tpuronomerpuyeckue (PyHKIMHM YUCJI0BOI0 aprymMeHra

Tpuronomerpuueckue ¢pyHkuuu. [lepron dynkmuu. OyHKIus y = SIN X U1y = COS X.
dynknus y =tg x u y = ctg x.

TpuroHomMerpu4yecKue ypaBHeHHUs] 1 HEPABEHCTBA

IIpocreiimme  TPUTOHOMETPUYECKHUE  YpaBHEHUs.  YpPaBHEHMs, CBOJsIIHECH K
IIPOCTEUIIINM 3aMEHOW HEU3BeCTHOro. IIpmMeHeHme OCHOBHBIX TPUTIOHOMETPHUUYECKHUX
dhopmyn st pemieHust ypasHeHui. OnHopoaHble ypaBHeHus. [IpocTeiiinue HepaBeHCTBa
Uit cuHyca U KocunHyca. [Ipocreiiiime HepaBeHcTBa /Ul TAaHIE€HCA M KOTAHI€HCA.
HepaBencTtBa, cBomsmmuecs K NOPOCTEMIIMM 3aMEHOM HEW3BECTHOro. BaeneHue
BCIIOMOTATEJILHOIO yIiia. 3aMeHa Heu3BecTHOTO t = SinX + COSX.

JIeMeHThI CTATUCTUKHU U TEOPUU BEPOSATHOCTH

Tabmmunoe u rpaduyueckoe MpecTaBlIeHUEe JaHHBIX. UMCIIOBBIE XapaKTEPUCTUKH PSJIOB
naHHbIX. [loHATHE TEOopuM BEPOSITHOCTU. OJIEMEHTApHbIE U CIIOXKHBIE COOBITHUS.
BeposatHocTs  coObiTusi. CBolicTBa BeposATHOcTel coObiTuil. Cymma  COOBITHI.
IIpousBenenue cobObiTUil. IlpoTuBOMOIOXKHBIE COOBITUS. [lOHSATHE O HE3aBUCHMOCTH
coOBITHI. BEpOosITHOCTH M CTaTUCTHUECKAsI YACTOTA HACTYIUIEHUSI COOBITHH.

HexoTopsle cBeaeHUusI U3 IVIAHUMETPUH

Teopema Uessl 1 MeHenas. Pentenne TpeyrojapHHUKOB.

AKCHMOMBI CTEpEOMETPHUH U UX CJIeICTBUA

OCHOBHbIE MOHATUS CTepeoMeTpuu (TOuka, ImpsiMas, IuIockocTh). [lonsaTtue 00
aKCMOMAaTHYECKOM CIIOCOO€ TMOCTPOEHUSI TeOMETpPUH. AKCHOMBI CTEPEOMETPHH.
HexoTopsie cnencTBus 3 akCHUOM.

ITapansiebHOCTH NPSAMBIX U IIOCKOCTEN

Ilepecekarommecs U napajuiesibHbIE IIpsIMBIE B mpocTpaHcTBe. [lapamnenpHOCTh Tpex
npsameix. IlapanmensHOCTH TIPSIMOM M IUIOCKOCTH, IIPU3HAK W CBOMCTBA.
CkpemuBaromuecs: NpsiMble. YTIUIbI C COHAIPaBICHHBIMU CTOPOHAMM. YTOJ MEXIY
NpsIMBIMHU B NpocTpaHcTBe. IlapannensHbie miockocTy. [Ipru3Hak napasuieIbHOCTH ABYX
wiockocrer. CBoicTBa napajulenbHBIX IUIOCKOcTeW. [lapannenbHoe NpPOEKTHUPOBAaHHUE.
OpToroHanbHOE M LEHTpAJILHOE MpOeKTUpoBaHue. [lnomans opToroHaaTbHONW MPOESKIIUHU
MHOroyrojibHuka.  M3o00paxeHue  NpocTpaHCTBeHHbIX  ¢uryp. Terpasap wu
napajuienenunesn. CedeHnss MHOTOrpaHHUKOB. [locTpoeHne ceyeHui.
IlepneHAUKYJISAPHOCTD NPAMBIX H IIOCKOCTEH

IlepnieHauKynsspHbBIE NpsIMbIE B NPOCTpaHCTBE. [IpU3HaK nepneHauKyISIPHOCTH MPSIMOM
n minockoctu. Ilepnenaukynap u HakinoHHas. PaccTosiHME OT TOYKH O IIOCKOCTH, OT
npssMOM A0  IUIOCKOCTH,  MEXJAYy  MapajuleJIbHBIMM  IUIOCKOCTSIMH,  MEXKAY
CKpPELIMBAIONIUMUCS NPAMBIMU. Teopema 0 Tpex NepHeHAUKYIApax Y TroJl MEXAy NPsSIMOUN
U IUIOCKOCTBIO /JIBYrpaHHBIN yroJji, JIMHEWHBIM yrojl JABYrpaHHOro yria. lIpusHak
NEPHNESHANKYIAPHOCTH  ABYX  IUIOCKOCTE€M,  CBOMCTBAa. MHOrOrpaHHbl€  yIJIBL.
[TpssmMoyTOnbHBIN Napanienenunen.

MHoOrorpaHHUKH
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[lonsaTne MHOTOrpaHHUKa (BEpIIMHBI, pedpa, TpaHU MHOTOTpaHHUKA). Pa3Beprka.
Brinykibsie MHOTOrpanHuku. Teopema Ditnepa. [Ipuszma. [Ipsimas u HakJIOHHas mpuU3Ma.
IIpaBunbHas npusma. Ilupamupa. TpeyronpHas nupamupaa. [IpaBunbHas nupamupaa.
Yceuennas nmpamupna lloHsaTthne cuMmMeTpuuM B IpocTpaHCTBe. lIpaBuiibHBIE
MHOrorpasHuku. CuMmeTpus B KyOe, B mapajuiesienune/ie, B Ipu3Me U upaMu/ie.
IToBTOpEenue

11 kxace

PyHKIMH U UX TPaPUKH

Oyukmuu. CrnoxHas (yHKus. DneMeHTapHble (QyHKmu. OO0JacTh ONpenciIcHUus |
oOnacth 3HaueHUs (QyHKOuU. OrpaHUYeHHOCTh (QYHKIUH. YEeTHOCTh, HEUYETHOCTb,
nepuoanIHOCTh GyHKIu. [IpomMexxyTkn Bo3pacTtaHus, yObIBaHUs, 3HAKOIIOCTOSTHCTBA U
Hy GyHKOUA. MOHOTOHHOCTh (pyHKIMH. VMccnenqoBanvue (yHKIHH W TTOCTPOCHUE HX
rpaguKOB 3JIEMEHTApHBIMU MeTonamu. ['paduinm (GyHKOHH, CBS3aHHBIX C MOJYJIEM.
I'paduku cnoxHbIX QYHKIIHUHA.

IIpenen ¢pyHKIMHU U HENIPEPBLIBHOCTH

ITonsitue nipenena ¢pynkuuu. CBoiicTtBa npenenoB GyHKIUM. OJIHOCTOPOHHUE TIPECIBI.
Ilonsitue HenpepblBHOCTH (PYyHKIMHU. OCHOBHBIE TEOPEMBI O HENPEPHIBHBIX (PYHKIIUIX.
HenpepsIBHOCTE di1eMeHTapHbBIX PyHKINN. Pa3peiBHBIC QyHKIIHN.

OoOpaTHble QyHKUMH

[TonsstTue  oOpatHOit  dyHkumu. BzaumuHo  oOpatHeie  ¢yHkuuu. OOpaTHbIE

TPUTOHOMETPUUECKHUE bynkumnn. ITpumepsl HCIIOJIL30BaHUS 00paTHBIX
TPUTOHOMETPUIECKUX (DYHKITHM.
IIpousBoaHas

[lonssTue npousBogHON. MexaHnyeckuid W (U3UYECKUU CMBICI  IIPOU3BOJIHOM.
[IpousBonnast cymmsl. [lponsBogHas pasHocTu. HempepbsiBHOCTH (YHKIIMNA, UMEIOIINX
npous3BoHyt0. IIpousBonHas npowusBencHus. [IpounsBognass yactHoro IlIpown3BoaHbIE
anieMeHTapHbIX (GyHKIUU. [IpousBomHas cioxkHod ¢yHkiuu. [IpousBomHas oOpaTHOM
(GyHKIUH.

IIpumeHeHnre MpOU3BOAHOM

MakcumyM B MHHEUMYM GYHKOUHA. TOYKM SKCTpeMyMa. YpaBHEHHE KacaTeIbHOM.
[IpubnmxenHble BBIYMCIEHUs. TeopemMbl O cpeaHeMm. Bospactanwme u yObIBaHUE
¢bynakmuii. [Ipon3BOgHBIE BBICHIMX MOPSAKOB. BBIMYyKIIOCTH M BOTHYTOCTH Tpaduka
dbyHKIMU. DKCcTpeMyM (QYHKUIMU C €IMHCTBEHHOW KPUTHYECKOW TOYKOM. 3ajgaum Ha
MaKCUMYM U MUHUMYM ACHUMINTOTHIL. J{poOHO-TMHelHas QyHKIIHS.

IlepBooOpa3Has u MHTErpaJ

[Tonsstue nmepBooOpa3Hoil. IlpaBuna BbluMclieHUs: nepBooOpasHbix. [lepBooOpasHbie
snemMeHTapHbIX ¢GyHkiui. [lnomans kpuBonuHeilHo#W Tpaneuuu. [lonstue 00
onpeneneHHoM wuHTerpaine. @opmyna HeroTona-JleitOnumna. CBoiicTBa ompeaeieHHbBIX
WHTETPajoB.

YpaBHeHUsI — CJIeICTBUA

ITonsatue ypaBHeHMsA-ciencTBus. PenieHne nppalMOHAIBHBIX ypaBHEHMH. Bo3Benenue
YpaBHEHHUS B YETHYIO cTereHb. [loTeHupoBanue ypaBHeHuil. J{pyrue npeobpaszoBanue,
NPUBOJAIIME K YPAaBHEHUIO-CIEJACTBUIO. [IprMeHeHHe HEeCKOJIbKUX mpeoOpa3oBaHUM,
MPUBOJAIINX K YPABHEHUIO-CIIEACTBUIO.

PaBHOCHMIILHOCTH YPABHEHUH HA MHOKeCTBaX

OcHoBHbIE OHATHS. BO3BeieHNEe ypaBHEHUs B HATYpaJIbHYIO cTeneHb. IloTeHnmpoBanue
y Jiorapu(MUpOBaHME YpaBHEHUNH. YMHOXEHHE YypaBHEHUs Ha ¢QyHKHuo. [pyrue

CtpaHuua 19 ns 22



npeoOpa3zoBaHusl ypaBHeHUH. [IpuMeHeHne HECKOJIBKUX MpeoOpa3oBaHuii. Y paBHEHUS C
JIOTIOJTHUTEJIbHBIMU yCJIOBUSIMM.

PaBHOCHMIILHOCTH HEPABEHCTB HA MHOKECTBAaX

OcHoBHBIE  mOHATHUS. Bo3BegeHMe  HEpPaBEHCTB B HATypaJIbHYIO  CTCICHb.
[loTenmupoBanne u Jorapu(pMHUpPOBAHHWE HEPABEHCTB. YMHOXEHHE HEpPaBEHCTBAa Ha
¢byskmuro.  Jlpyrme mnpeoOpazoBaHus ~ HepaBeHCTB. [IpuMeHeHHME  HECKOIBKHX
npeoOpa3zoBanuii. HepaBeHcTBa ¢  [IONOJHUTENBRHBIMU  yCIIOBUSIMH. HecTtporue
HEPaBEHCTBA.

MeToa NpoOMeXKYyTKOB JISi YPABHEHMH M HEPABEHCTB

VYpaBHEHHS 1 HEPABEHCTBA C MOIyJieM. MeTo MHTEPBAJIOB ISl HEIPEPBIBHBIX (YHKITUH.
PaBHOCHMJIBHOCTH YPABHEHUI H HEPABCHCTB CHCTEMaM

OcHoBHbIE noHATHSA. Pacnanaromuecs ypaBHeHMs. PelieHne ypaBHEHUM € IOMOLIBIO
cuctem. YpaBHenus Buaa f(a(x)) = f(B(X)). Pelrenne HepaBEeHCTB C IMOMOIIBIO CHCTEM.
Hepasenctsa Buna f(a(x))>f(B(x)).

HecTranpapTHblie MeTOABI pellIeHUs1 YPABHEHHNI M1 HEPABEHCTB

HUcnonw3oBanne  oOmactedt  cymiectBoBaHusi  (yHkumi.  HMcnonp3oBanue — He
OTPULIATEIILHOCTHU byHKUMHA. Hcnonws3oBanue OrPaHUYEHHOCTH bynkumnn.
Hcnonp3oBaHue CBOMCTB CHHYCa U KOCHHYca. MCIOJIb30BaHUE YMCIIOBBIX HEPABEHCTB.
Hcnonp3oBanue npoU3BOAHOM ISl pELIEHUs] YpaBHEHUM U HEPABEHCTB.

Cucrembl ypaBHEHHilI € HECKOJbKHMH HeM3BeCTHbBIMM PaBHOCWIBHOCTH CHCTEM.
Cucrema — cineacrsue. Meros 3aMeHblI HEU3BECTHBIX. HecTaHnapTHbIE METOABI PELICHUS
YpaBHEHUU U HEPABEHCTB.

YpaBHeHUsI M HEPABEHCTBA C NapaMeTpaMu

VYpaBHenusi ¢ mnapamerpom. HepaBeHcTtBa ¢ mnapamerpoM. CucCTeMBbl ypaBHEHUH C
rnapamMeTpom. 3aJauu C yCIOBUSIMU.

KoMmiuiekcHbie ynuciia

Anrebpandeckas ¢gopMa KOMIUIEKCHOTO uwncia. ComnmpspKeHHBIE KOMIUIEKCHBIC YHCIIA.
I'eomeTprueckass UHTepHpeTalUsl KOMIUIEKCHOTO 4ucia. TpuroHomerpuueckas (popma
KOMIIJIEKCHOTO yuciia. Bo3Benenue B HaTypasibHyt0 cteneHsb (hopmyna Myaspa). Kopau
U3 KOMIUIEKCHBIX uMcedl M ux cBoicTBa. KopHu mHorousnenoB. OcCHOBHasi TeopemMa
anreopsl. [TokazarenpHas popMa KOMIUIICKCHBIX YHCEIT.

TexkcToBbIC 32124

3agaud Ha YHUCJIOBBIE 3aBUCHUMOCTH. 3aJauyd Ha JBWI)KEHHE. 3aJayd Ha COBMECTHYIO
paboty. 3ajauu Ha CMECH U CIUIaBbl. 3aJladuu Ha paboTy. DKOHOMHUYECKHE 3aJauH.
BekTOpbI B IPOCTPAHCTBE

ITonsatue Bekropa. Monyins BekTtopa. PaBeHCTBO BekTOpoB. KosumnmHeapHble BEKTOPBI.
CrnoxkeHHe W BBIYMTAHHE BEKTOPOB. YMHOXEHHUE BEKTOpa Ha yucio. KommianapHbie
BEKTOpbI. PasznokeHne BeKTOpa IO TpeM HEKOMIUIaHApHBIM BeKTopaM. JlekapToBbl
KOOpAWHAThl B mpocTtpaHcTBe. KoopaumnHaTel BekTopa. CBs3b MEXIy KOOpAMHATamMu
BEKTOPOB U KOOpAMHaTamMu Touek. [Ipocteiimue 3amaum B KOOpAMHATAX. YTOJ MEXKIY
BekTopamMu. CKaJIsIpHOE IIPOU3BEACHUE BEKTOPOB. BhIuncieHue yriioB Mexay NpsIMbIMHU
U IUIOCKOCTSIMM YpPaBHEHHE IUIOCKOCTU. PacctossHMe OT TOYKM 4O IUIOCKOCTH.
LlentpanbHasa cummetpusi. OceBasi cuMmMmeTpus. 3epKajbHass cuMMeTpus. [lapamienbHbIin
nepenoc. [IpeobpazoBanue nogoo6us.

Huiaueap, KOHYC U Iap

ITonsATHEe mUIUMHApPA, TUIUHAPUYECKON NOBEpXHOCTH. [I0mans NnoBEpXHOCTH IUIIMHAPA.
OceBble CeUYEHHUsI U CEUEHMs IapajulesibHble OCHOBaHUIO. [loHsTHE KOHYCa, KOHUYECKOM
noBepxHoctu. Ilnomanes moBepxHOCTM KOHyca. OceBple CE€YEHMs M CEUYECHHUS
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rapajuieIbHbIE OCHOBAaHHIO. Y cedeHHbIH KoHyc. Cdepa u map, ux cedueHus. Y paBHCHHUE
cheprl. BzammHoe pacnosiokeHue cdepbl U TIIOCKOCTH. KacarenbpHas TJIIOCKOCTH K
chepe. Chepa, Biucannas B MHororpaHHuk. Cdepa, onmmcaHHasi OKOJIO MHOTOTpaHHHUKA.
Onnuric, ruriepOoJia, mapadosia Kak CeYeHUs KOHyca.

O0bembl Te

Ilousatue obowvema. OO0BeMm KyOa, mapawtenenunena OO0beM TpsmMon Tpu3Mbl. OO0beM
nUInHApa BhraucieHue oObEMOB TEJI C TTOMOIIBIO OTpeAesieHHOTo uHTerpaina. Oowsem
HAKJIOHHOW TIPU3MBI, MUpaMUbl, KOHyca. OTHOIIEHHe 00heMOB TO00HBIX Tel O0beM
mapa. [Tnomans chepsr OObEM MIAPOBOTO CETMEHTA, IIIAPOBOTO CJIOS, IIIAPOBOTO CEKTOpa
IToBTOpEHue

TemaTuueckoe INIAHUPOBAHHUE C YIE€ETOM paﬁoqeﬁ nmporpaMmmsl BOCIIUTaAHUA C
YKazaHuEM KOJINY€CTBA YaCo0B, OTBOAMMBIX HA OCBOCHHUE KaKJA0H TeMBbl.

B BocnuTanum getrei IOHOIIECKOTO Bo3pacTa (YpOBEHb CpPEIHEro OOIeTro
oOpa3oBaHUs) MPUOPUTETOM SIBISIETCA CO3JaHHE OJIarONpHUSITHBIX YCJIOBUH AJs
NpUOOPETEeHUs yUaIlIMMHUCS OIIbITA OCYIIIECTBICHUS COIIUATTbHO 3HAUUMBIX JICTI:

- OIIBIT JeJI, HAaIPaBJICHHBIX Ha 3a00Ty O CBOCH CeMbe, POJIHBIX U OJIM3KUX;

- TPYJIOBOM OMBIT, ONBIT YH4aCTHUS B IIPOU3BOJACTBEHHON MPAKTUKE;

- OOBIT J€J1, HAIIPaBJIECHHBIX HA I10JIb3Y CBOEMY POJHOMY FOpOAY UJIH CENY, CTPAHE B
IIEJIOM, OTBIT ASSITEIBHOTO BhIPAXKECHUSI COOCTBEHHOM IPaK/IaHCKOU TTO3UIINH;

- ONBIT HPUPOJOOXPAHHBIX AEI;

- OIIBIT pa3peIIeHUs BO3ZHUKAIOIINX KOH(MIMKTHBIX CUTYyaIlui B TAMHA3HH, JIOMa WA
Ha yJIUIIE;

- OIBIT CAaMOCTOSATEIILHOTO TPUOOPETEHUsS] HOBBIX 3HAHWUM, MPOBEICHUS HAYyYHBIX
HUCCIIENOBAHUM, ONBIT MPOEKTHOM IS TEIILHOCTH;

-  OOBIT H3Y4YE€HUs, 3allUThl W BOCCTAHOBJIEHUS KYyJIbTYPHOIO HAacCJIEaUs
4YeJIOBEYECTBa, ONBIT CO3/IaHUSI COOCTBEHHBIX MPOU3BEACHUN KYJIbTYpPhI, OMBIT
TBOPUYECKOI'O CAMOBBIPAKEHUS;

- OIIBIT BEJCHUS 3JOPOBOTO 00pa3a >KU3HHM U 3a00ThI O 3J0POBBE APYTHUX JIFOJICH;

- ONBIT OKa3aHUS MOMOIIM OKPYXKAroIIUM, 3a00Thl O MabIlIaX WA TTOXKHIBIX
JIIOJSIX, BOJIOHTEPCKHUU OIIBIT;

- ONBIT CaMOMNO3HAaHUsS M CaMOaHalW3a, OIBIT COLUAIBHO IIPUEMIIEMOTO
CaMOBBIPAXXEHUS U cCaMOpeaTU3aliu.

Kaace: 10
KomuuaectBo wacoB: Bcero 204 4, B Hexemro 6 yaca
Ne i/ Pa3znenbl yyeOHOro mpeamera, Kypca Kosunuecrt
BO 4acOB
1. | JleiicTBuTENbHBIC YUCIIA 12
2. | PauimoHanbHBIC YpaBHEHUS 18
1 HEpaBEHCTBA
3. | Kopens crenenu n 12
4. | CterneHb NOJOXKUTEIBLHOTO YUCIa 13
5. | Jlorapudmer 6
6. | [lokazaTenbHbIC U JIOTapU(DMUIECCKUE 11
YpaBHEHUS 1 HEPaBEHCTBA
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7. | CHHYyC B KOCHHYC yria 7
8. | TaHTeHC M KOTaHTEHC yriia 6
9. | ®opMyJIbI CIOKEHHS 11
10. | TpuroHoMeTpuyeckne ypaBHEHUs 12
Y HEpaBeHCTBA
11.| DnemMeHTHI CTATUCTHUKH U TEOPUU BEPOSITHOCTH 8
12.| HexoTopble CBEICHUS U3 INIAHUMETPUHU 12
13.| AKCHOMBI CTEpPEOMETPHH B UX CIIC/ICTBUS 3
14.| INTapayurenbHOCTb MPSIMBIX M TNIOCKOCTEH 16
15.| IleprieHAUKYISIPHOCTD NPSIMBIX U TUIOCKOCTEH 17
16.| MHoOrorpaHHUKH 14
17.| IToBTOpeHME 15
Hroro: 204
Kaacc: 11
KomnuecTBo wacoB: Bcero 204 4, B Hememo 6 Jaca
Ne n/n Pazgensl yuyeOHOro nmpeamera, Kypea Koanuecr
BO YaCOB
1. | dynkmy 1 uX rpaduKu 9
2. |Ilpenen GyHKIMH U HENPEPHIBHOCTH 5
3. | ObpatHbie HyHKIHAH 6
4. |TlpousBonHas 11
5. |IlIpumenenne nmpou3BogHON 16
6. | [lepBooOpa3Hast u MHTETpa 13
7. | PaBHOCHIIBHOCTB ypaBHEHUIH 4
Y HEpaBEeHCTB
8. | YpaBHeHHS-CceICTBUS 8
9. | PaBHOCHIIBHOCTB ypaBHEHUI 13
1 HEPaBEHCTB CHCTEMaM
10.| PaBHOCHIIEHOCTH YpaBHEHUI 7
Ha MHOKECTBAX
11.| PaBHOCHIIBHOCTH HEPaBEHCTB 7
Ha MHOXECTBax
12.| MeToa mpoMeKyTKOB JUIsl ypaBHCHHIMA 5
U HEPABEHCTB
13.| HecrangapTHbIe METOABI pElIeHNs yPaBHEHHI M HEPaBEHCTB 5
14.| Cuctemsl ypaBHEHHH C HECKOJIBKUMHA 8
HEU3BECTHBIMH
15.| YpaBHeHHs, HEpaBESHCTBA U CUCTEMBI C IIapaMeTpaMu 5
16. | KommuiekcHbIe uncna 8
17.| BekTOpbI B IPOCTPAHCTBE 10
18.| MeToa KOOpAWHAT B IPOCTPAHCTBE 20
19. | llunueap, KoHYC, map 20
20.| O6bemBI TET 16
21.| IToBTOpeHue 8
HToro: 204

OTNPABUTENDL

MBOY "MHoronpodunbHaa MMmHasua
Ne2189 "3amaH" Kuposckoro PalioHa I
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BNAAENEL CEPTUDUKATA
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