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IHosicHuTeALHAA 3aNIUCKA

PaGouass mporpamMma mo Kypcy BHEYpPOUHOU JesTenbHOCTH «PelieHue
3aJa4 [0 MaTeMmaThke» paspaboTaHa B COOTBETCTBHM C TpeOOBaHUAMU
denepaqbHOTO TOCYAApCTBEHHOTO 00pa30BaTEIBHOTO CTaHAApTa CPEAHETO
obmiero obpaszoBanmsi u ¢ ydetroM [IpuMepHOW OCHOBHOHM 0O0pa3oBaTEILHOM
IPOrpaMMBbl CPEHETO 001ero 00pa3oBaHMUs .

[Iporpamma paccuntana Ha 69 4yacoB. OHa mnpenHa3HauyeHa IS
noBbIIeHUs 3(HPEKTUBHOCTH MOATOTOBKHM yyamuxcsa 10 - 11 kinaccoB k UTOroBon
aTTeCTalluk 10 NPEeAMETY MaTeMaTHKa 3a Kypc IOJHOW CpEeAHEH IIKOJIbI M
NpeaycMaTpUBaeT HUX IMOATOTOBKY K  JalbHEHIIEMY MaTeMaTHYECKOMY
oOpazoBanuto. PazpaboraHa Ha OCHOBE MPUMEPHOM MPOTpaMMbI MO0 MaTEMaTHKE
g 10 — 11 kimaccos.

JlaHHasi mporpamMma Mo Kypcy BHEYPOUHOU nearenbHoCcTH «M30paHHBIC
Borpocel Marematukm» B 10 -11 kimaccax paccunTaHa Ha yYEHHKOB
00111e00pa30BaTEIbHOTO Kjlacca, JKENalIMX  MOJArOTOBUThCA K caade EI'D
nporiIbHOrO YpoBHs. B pe3ynbrare u3ydeHust 3Toro Kypca OyAayT UCIOJIb30BAHbI
IpUEMBl TAPHOM, TPYNIOBOW JEATEIBHOCTH IJisi OCYIIECTBIEHUS 3JIEMEHTOB
CaMOOLIEHKH, B3aUMOOLIEHKH, YMEHUE pad0OTaTh C MAaTEMAaTUUYECKOM JINTEPATypOil U
BBIJICIISATH [J1aBHOE.

JlaHHass mporpamMma AaeT BO3MOYKHOCTb JOCTATOYHO IOJHO IOBTOPUTH
(oTpaboTaTh) KOMIUJIEKC YMEHUHN U HABBIKOB IO MPEAMETY:

— YMETb UCTIOJB30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B TIPAKTUYECKOM
JEATEIIbBHOCTH U MIOBCEHEBHOMW KU3HU;

— YMETh BBITIOJIHATH BHIYUCIICHHS U MPE0Opa30oBaHUS;

— YMETb pelllaTh YPABHEHUS U HEPABEHCTBA;

— YMETb BBIMOJIHATE ACUCTBUS C QYHKIUSIMU,

— yMETb BBINIOJHATH JCHUCTBUSL C TEOMETPUYECKUMHU (PuUrypamu,
KOOpJAMHATaMU U BEKTOPaMHU;

— YMETh CTPOUTH U UCCIEA0BATh MATEMATHUYECKUE MOJIETH.

Ieap Kypca: Ha OCHOBE KOPPEKIMU 0a30BBIX MAaTEMAaTHUYECKUX 3HAHUM
YUYalllMXCS COBEPIICHCTBOBATH MATEMAaTHUECKYIO KYJIbTYpy U TBOPYECKHE
CIOCOOHOCTH yYalTUuXCH.

Kypcy orBoautcs 1 wac B Hegemro B 10 u 11 kacce.

YMeHusi U HABBIKH y4Yaluxcs, GopMUpyeMbie KypcoMm:
® HABBIK CAMOCTOSTEIBHOW pabOThl ¢ TaOMUIAMU U  CIPABOYHOU
JIMTEPATYpPOU;
® COCTaBJICHHE aJTOPUTMOB PEIICHUS TUIIUYHBIX 33/1a4;
® YMEHHUSI  pemaTh  TPUTOHOMETPUUYECKHUE, MOKa3aTelibHbIE |
JorapuMUYECKUE YPAaBHEHUS U HEPABEHCTBA;



Oco0eHHoOCTH Kypca:
1. KparkocTb uzyueHus Marepuania.
2. llpakTuyeckas 3HAYUMOCTD IS yYaIIUXCHL.

JIMYHOCTHBIE, METAITPE/IMETHBIE U IPEJIMETHBIE
PE3YJIBTATDI
OCBOEHUSA COJIEPXKAHUA KYPCA BHEYPOUHOI
JAEATEJIBHOCTHU «PEHIEHUE 3AJTIAY 110 MATEMATHUKE»

N3ydyenne kypca BHEYpOUHOU JeATenbHOCTH «Pemenue 3amad 1o
MaTeMaTHKe» IO JTaHHOM MporpaMMme CIocOOCTBYET (POPMUPOBAHUIO Y ydalIUXCA
JUYHOCTHBIX, METANpEeIMETHBIX U MPEIMETHBIX pe3yjibTaToB OOyYEHHS,
COOTBETCTBYIOIIUX TpeOOBaHUAM denepanbHOroO roCyJ1apCTBEHHOT' O
00pa30BaTeNbHOrO CTaHAAPTa CPETHETO 00IIEro 00pa3oBaHusl.

JUYHOCTHBIE PE3YJ/IbTATAI:

1) BocnuTaHue POCCUMCKON Tpa)KAAHCKON HMJICHTUYHOCTH: MaTpUOTHU3MA,
yBaxkeHuss K OTedyecTBy, OCO3HAHUE BKJIaJa OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE
MHPOBOU HAYKH;

2) ¢opmupoBaHHME MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON PAKTHKY;

3) OTBETCTBEHHOE OTHOIIIEHHE K 00Y4EHHUIO, TOTOBHOCTh M CIIOCOOHOCTH K
CaMOpa3BUTHIO U CaMOOOPA30BAHMIO Ha MPOTSHKEHUU BCEW KU3HU; CO3HATENIbHOE
OTHOIIEHWE K HENPEphIBHOMY OOpa30BaHMIO KaK YCJIOBUIO  YCHEIIHOM
npodeCCUOHANILHON U OOIIECTBEHHOU JIEATEIbHOCTH;

4) oco3HaHHBIA BBIOOp Oyaymliell MpPOQPECCHOHAIBHOM JEeATEIbHOCTH Ha
0a3e OpUEHTUPOBKM B MHpe mnpodeccuii 1 mpodeccHoHaTbHBIX MPEANOYTEHHIH;
OTHOUIEHUE K MPOQPECCHOHATIBHON JEATEITbHOCTH KaK K BO3MOXKHOCTH Y4acTHs B
pEelIeHUN JIMYHBIX, OOIIECTBEHHBIX, TOCYJApPCTBEHHBIX M OOIIEHALIMOHAIBHBIX
npo0biem; (popMUpOBaHHE YBAXKUTEIBHOIO OTHOILIECHHS K TPYAY, Pa3BUTHE OIbITA
y4acTHsl B COLIMAIIBHO 3HAYUMOM TPY/E;

5) ymMeHue KOHTPOJMpPOBaTh, OLIEHHBATh W AHAJIU3UPOBATh NpPOLECC U
pe3ynbTaT y4eOHON U MaTEeMaTUYECKON e TEIbHOCTH;

6) yMeHME YIpaBJsATh CBOEH MO3HABATEIBHOM IEATEIbHOCTBIO;

7) YMEHHE B3aMMOJIEHCTBOBATh C OJHOKJIACCHUKAMH, JE€TbMH MJIAJLIETO
BO3pacTa M B3pOCIBIMH B 00pa3oBaTeNIbHOM, OOIIECTBEHHO MOJIE3HOH, yueOHO-
UCCJIEI0BATENBCKON, TPOEKTHOM U APYTHX BUJIAX JIEATEIbHOCTH;

8) KpUTUYHOCTH MBIIIJICHUS, MTHULIUATHBA, HAXOAYUBOCTh, AKTUBHOCTH MPHU
pelIeHUN MaTEMaTUYECKUX 3a/ay.

METAIIPE/IMETHBIE PE3Y/IbTATHI:




1) yMeHHe CaMOCTOSITEIbHO ONPENENATh IIEH CBOEH JesITeNbHOCTH,
CTaBUTH U (POPMYIUPOBATH Jisi ce0s1 HOBBIE 3a/1auu B yu€oe;

2) yMeHHE COOTHOCUTH CBOM JICUCTBHS C IUIAHUPYEMBIMH pe3yjbTaTaMu,
OCYILECTBJISITh KOHTPOJIb CBOEH JIESITEIBHOCTH B IMPOLECCE JOCTHKEHUS
pe3ynbTaTa, OnpeesaTh CIoCcoObl NIEUCTBUI B paMKax MPEAJIOKEHHBIX YCIOBHUM U
TpeOOBaHUl, KOPPEKTUPOBATH CBOM JCUCTBUA B COOTBETCTBHM C M3MEHSIOIICHCS
CUTyaluen;

3) yMeHHE CaMOCTOSATEIbHO NPUHUMATh PELIEHUS, NPOBOJIUTH AHAIIN3
CBOEH JIESATEIbHOCTH, IPUMEHSTh PA3JIMYHbIE METO/IbI IO3HAHUS;

4) BnajieHUE HaBBIKAMHU TO3HABATEIbHOM, Y4EOHO-UCCIEAOBATEIBLCKON U
MIPOEKTHOM JEATEIBHOCTH;

5) hbopmupoBaHKEe MOHATUIHOTO arllapaTa, YMEHHsI CO3/1aBaTh 0000IICHNUS,
yCTaHaBJIMBAaTh aHAJOTWH, KIAacCU(DUIMPOBATh, CAMOCTOSITEIbHO BBIOMPATH
OCHOBAHMSI 1 KPUTEPUU ISl KITacCU(PUKAIINH;

6) yMEHHME YCTaHABIMBATh IPUYUHHO-CIEIACTBEHHbIE CBSI3H, CTPOUTH
JIOTHYECKOE PACcCyXJIEHUE, YMO3aK/IIOUeHUE (MHIYKTUBHOE, JNEAYKTUBHOE M IO
aHAJIOTUM) U JIeJIaTh BBIBOJIBI;

7) <¢dopMupoBaHME KOMIIETEHTHOCTH B  O0JIaCTH  UCHOJIB30BaHUS
MH()OPMAIMOHHO-KOMMYHUKAI[MOHHBIX TEXHOJIOTHU;

8) ymMeHue BHUIETh MAaT€MAaTHYECKYI0 3aJady B KOHTEKCTE MpPOOJIEMHOMN
CUTYallMM B IPYTUX IUCLHUIUIMHAX, B OKPYKAIOLIEH )KU3HU;

9) ymeHue CaMOCTOATENBbHO OCYIIECTBISATh IOUCK B  Pa3IMYHBIX
MCTOYHHUKAX, OTOOp, aHAJIU3, CUCTEMATU3ALMIO U KJIACCU(PUKALNUIO HHPOPMALIUH,
HEOOXOAMMOW ISl PEIIeHHs] MaTeMaTHYeCKUX MpoOJjeM, MpEeACTaBIsATh €€ B
MOHATHOM (popMe; MPUHUMAThH PEIICHUE B YCIOBUSAX HEMOIHOW WM U30BITOYHOM,
TOYHOM WJIM BEPOSITHOCTHOW HWH(POpMALMK; KPUTHYECKHM OLIEHHWBATh U
UHTEPIIPETUPOBATh HH(POPMALINIO, ITOJTyYaEMYIO U3 Pa3IMUHbIX UCTOYHUKOB;

10) ymeHue HCNONB30BaTh MAaTEMaTUYECKHE CPEACTBA HAIJIAIHOCTU
(rpadukm, TaOMUIBI, CXEMbl W Jp.) IS WUIIOCTPAllUU, HWHTEPIPETAIUH,
apryMeHTall1H;

11) ymeHue BBIABUTATh THUIMOTE3bl TPH PEIICHUU 3a7a4H, MOHUMATH
HEO0OXOIUMOCTb UX MPOBEPKU;

12) moHMMaHWE CYIIHOCTH AJITOPUTMHUYCCKUX NPEANHCAHUN W YMEHHE
JEHCTBOBATH B COOTBETCTBUU C MIPEIJIOKEHHBIM aJITOPUTMOM.

HPE/IMETHBIE PE3YJIbTATHI:

1) oco3HaHue 3HaYEHUsI MAaTEMAaTUKHU B IOBCEHEBHOM JKU3HU YEJIOBEKA;

2) BO3MOXHOCTb JAJIBbHEUIIETr0 yCIEeUTHOro NMPOo(ecCUOHANIBHOIO 00y YeHHS
WIH TPO(PECCUOHANBHON AESITENbHOCTH C(HOPMUPOBAHHOCTh NPEACTABICHUN O
COIMAJIbHBIX, KYJTBTYPHBIX U HCTOPHUUECKUX (PAKTOpax CTAHOBJICHHS] MAaTEMaTHKU

3) mpexacraBieHHE O MaTeMAaTUYECKOM Hayke Kak cepe MareMaTHyecKou
NeATeIbHOCTH, 00 »dTamax e€ pa3BUTHs, O €€ B3HAUYMMOCTU ISl Pa3BUTHUA
UUBUJIA3ALNM;

4) ymeHuE ONUCHIBATH SIBIICHUSI PEATbHOTO MHpa Ha MaTeMaTH4YECKOM
A3BIKE; MIPEACTABICHUE O MATEMAaTUYECKUX MOHATUAX U MATEMATUYECKUX MOJEISX
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KAaK O B&KHEWIIIEM UHCTPYMEHTAPUH, TO3BOJISIOLIEM ONMCHIBATH U U3y4aTh PA3HbIE
IIPOLIECCHI U SIBJICHUS;

5) npencraBieHne 00 OCHOBHBIX MOHATHUAX, UIESAX U METOJAaX MAaTEMATHKU;

6) npeacTaBiIeHHE O MPOIECCAX U SIBICHMSIX, UMEIOUIMX BEPOSATHOCTHBIN
XapakTep, O CTATUCTMYECKUX 3aKOHOMEPHOCTSX B pEalbHOM MHUpPE, 00 OCHOBHBIX
MOHATHUAX DIEMEHTAPHON TEOPHM BEPOSITHOCTEH; YMEHHME HAaXOJIWUTh U OLICHUBATH
BEPOATHOCTH HACTYIUIEHUS COOBITUH B MPOCTEUIINX MPAKTHUYECKUX CUTYyalUsX U
OCHOBHBIE XAPAKTEPUCTUKH CIIyYalHBIX BEJIUYUH;

7) BIaeHUE METOJAaMU JOKA3aTeJIbCTB U aJrOPUTMAMU PEIICHUS; YMEHHE
UX IPUMEHATH, IPOBOJIUTH TOKA3aTEIbHBIEC PACCYKACHUSA B XOJ€ PELUICHUS 3a4a4;

8) MpaKkTHYECKHM 3HAYMMble MATEMAaTUYECKUE YMEHUS M  HaBBIKH,
CIIOCOOHOCTH UX MPUMEHEHUS K PEIICHUI0 MATEeMAaTUYECKUX U HEMAaTEMaTHIECKUX
3a/1a4, MPEANO0IAraloIIue yMeHHUE:

* BBINOJHATH BBIYMCIEHUS C JEHCTBUTEIBHBIMU W KOMIUIEKCHBIMU
YUCIIAMY;

* pemaTth paluoOHAIbHbIC, HPPALMOHAIBHBIE, TOKA3ATENIbHBIE, CTEIICHHBIE U
TPUTOHOMETPUYECKUE ypaBHEHHUS, HEPABEHCTBA, CHCTEMbl YpAaBHEHUH U
HEPABEHCTB;

* pemiatb TEKCTOBBIE 3a/ayl apu(PMETUUYECKHM CIIOCOOOM, C MOMOUIbIO
COCTABJICHMSI M PEUICHUS] YPABHEHHI, CUCTEM YPaBHEHUI U HEPABEHCTB;

* WCINOJb30BaTh alNreOpauvyeckui s3bIK JUISI ONUCAHUS NPEIMETOB
OKPY’KAIOIIEro MUpPA U CO3AaHUsI COOTBETCTBYIOIIUX MAaTEMATUYECKUX MOJENEH;

*  BBINOJHATH  TOXJAECTBEHHBbIE  IMPEOOpa3OBaHUS  PALMOHAIBHBIX,
UppaLMOHAIBHBIX, [TOKA3aTEIIbHBIX, CTENIEHHBIX, TPUTOHOMETPUUECKHUX
BBIPAKEHU;

* BBINIOJIHATH ONEPALIMU HAJl MHOXKECTBAMU;

* uccienoBarb (YHKIUMU C TOMOIIBIO MPOU3BOJHOW M CTPOUTH HUX
rpaduKu;

* BBIYMCIIATH TUIOMAIU GUTYp U OOBEMBI TEJl C MOMOILBIO ONPEAEIEHHOTO
WHTErpana;

* IIPOBOJUTH BBIYMCIEHUS CTATUCTHYECKUX XaAPAKTEPUCTUK, BBINOJHATH
npUOIMKEHHBIE BEIYHUCIICHHUS,

* pematb KOMOMHATOPHBIE 33/1a4U;

9) BnaseHUe HABBIKAMU HCIIOJB30BAHHS KOMITBIOTEPHBIX MPOTPAMM IIPH
pELIEHNH MaTEMAaTUYECKUX 3a/1a4.

IIJIAHUPYEMBIE PE3YJbTATHI KYPCA BHEYPOUYHOM
JAEATEJIBHOCTHU «PEHIEHUE 3ATIAY 11O MATEMATHUKE
Yucaa v BeJINYHUHBI

Yuawuiica nayuumcesa:



® ONEpUPOBATh TMOHSTUEM «paJvaHHAs Mepa YIJIa», BBINOJHIThH
npeoOpa3oBaHus pajHaHHOW Mephl B TPaJyCHYIO W TPaayCHOW MeEphl B
paanaHHy1o;

® OMNEpUpOBaTH  MOHATUEM  «KOMIUIEKCHOE  YHCIJIO»,  BBIMOJHATH
apupMETHIECKHE OTIEPAINH ¢ KOMIUIEKCHBIMH YHCIIAMU;

® n300pakaTh KOMIUIEKCHBIC 4YHCJIa Ha KOMIUIGKCHOW TIJIOCKOCTH,
HaXOJUTh KOMIUJIEKCHYIO KOOPJAMHATY YHCIIA.

Yuawuiica nonyuum éozmoorrcnocmo:

® JCIIOJIB30BaTh PA3IMYHBIE MEPBl M3MEPEHUs YIJIOB IpPU PELICHHUH
r€OMETPUYECKHX 3a/1a4, & TAKXKE 3a]1a4 U3 CMEKHBIX TUCLHUILINH;

® NIPUMEHATHh KOMIUIEKCHBIE 4YHCIAa JJI1 pELIeHUs anreOpanuecKux
YpaBHECHUM.

Brnipaxkenus

Yuawuiica nayuumcea:

® OIIEpUPOBATH MOHATUIMHU KOPHS N-U CTEIIEHU, CTEIIEHU C PAllMOHATIbHBIM
MOKa3aTesIeM, CTENEHHU C ACHCTBUTENbHBIM [TOKa3aTeNeM, Jorapupma;

® MPUMECHATh MOHSATHS KOPHS N-i CTENEHW, CTENECHH C PAMOHAIBHBIM
MOKa3aTesieM, CTENEHHU C JEHCTBUTENBLHBIM MOKa3aTeseM, Jiorapudma u ux
CBOWCTBA B BBIUMCIICHUSX U [IPU PELICHUU 3aaY;

® BBHITIOJIHATH TOXKJACCTBEHHBIE MPE0OPa30BaHUS BBIPAKEHUN, CONEPKAIIIIX
KOpPEHb N-U CTEIEHU, CTENICHU C PAlMOHAJIBHBIM IOKAa3aTeJIeM, CTEIEHU C
NEeUCTBUTEIBHBIM TTOKa3aTeeM, Jorapudm;

® OINEPUPOBATH MOHATHSIMHU: KOCHUHYC, CHHYC, TAHI€HC, KOTAHTEHC yIJa
MOBOPOTA, APKKOCUHYC, aPKCUHYC, APKTAHIE€HC U apPKKOTAHT€HC;

® BBINOJHATh TOXIECTBEHHBIE MPEOOpPa30BaHUS TPUTOHOMETPUUECKUX
BBIPAKCHU M.

Yuawuiica nonyuum eosmoosrcnocmo:

® BBHINOJIHATH MHOTOIIArOBbIE NPEOOpa30BaHUsl BBIPAXKEHUH, MPUMEHSS
IIMPOKHIT HA0Op crocoO0B U MPUEMOB,3

® IPUMEHSATH TOXKICCTBEHHbIE MPEOOpa30BaHUs BbIPAKEHUN IJIs pEeLIECHUs
3a/1a4y U3 pa3auvHbIX pa3/IesioB Kypca.

YpaBHeHUT U HEPABEHCTBA

Yuawuiica nayuumcea:

® peliaTh UPPalUOHAIBHBIE, TPUTOHOMETPUUYECKHE, IOKA3aTEIbHbIE W
JorapupMUUecKue ypaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI;

e pemaTh aNreOpanvyecKue YpaBHEHUS HAa MHOXXECTBE KOMIUIEKCHBIX
4uCel,



® [IOHMMAaThb YPABHEHHE KAK BAKHEMIIYI0 MATEMAaTUYECKYI0 MOJENb IS
ONHCAaHUsl W M3Y4YEHUS pPa3HOOOpa3HbIX peaJbHBIX CHUTYyalUil, pelaTh
TEKCTOBBIE 33J]a4M aIreOpanyecKuM METOIOM;

® IPUMEHATH TrpapuuecKue  NPEACTaBICHUS s  UCCIEI0BaHUS
YpPaBHECHUM.

Yuawuiica nonyuum eozmosrrcnocmo:

® OBJIQJICTh MNPUEMAMHU PEIICHUS YpPaBHEHUM, HEPABEHCTB U CHUCTEM
ypaBHEHM; IPUMEHSTH almnapat YpaBHEHUHN JIJIsl pelieHusl pa3HO00pa3HbIX
3a7a4 U3 MaTeMaTUKH, CMEXHBIX IPEIMETOB, TPAKTUKH;

® MPUMEHATHh  Ipadyyeckue  NPEACTaBICHUS  JJI1  HCCIICIOBAHUS
YPaBHEHHM, HEPABEHCTB, CUCTEM YPABHEHUH, COAEPKAIIUX [TAPAMETPHI.

DYHKIUU

Yuawguiica naywumecea:

® TIOHMMATh U UCTIOJIH30BATh (PYHKIIMOHAIBHBIC MOHSATHUS, SI3bIK (TEPMUHBI,
CUMBOJIMYECKUE 0003HAYECHUS );

® BEHITIOJIHATH  TIOCTpOCHHWE  TpadhukoB  QYHKIUA C  TTOMOIIBIO
TCOMETPUUYECKHUX TTPeoOpa30BaHNUI;

e BEHIMOJHATH IMOCTPOCHHME TpaduKOB BHAA y = VX , CTCICHHBIX,
TPUTOHOMETPUUYECKHUX, OOPATHBIX TPUTOHOMETPUUECKUX, TTOKA3ATEIbHBIX U
norapupmMuueckux QyHKIIHM;

® HCCIIe/IOBATh CBOMCTBA (DYHKIIHI;

® MOHUMAaTh (YHKIHMIO KaK BAXXKHEHIIYI0O MAaTeMaTHYECKYH) MOJEb s
OTHCAHUS TPOIECCOB M SBICHUA OKPYXKAIOIIETO MHpA, TPUMECHSITH
(GYHKIIMOHATBHBIA SI3BIK JIJIT ONMMCAHWUS W HMCCIEIOBAHUS 3aBHCHMOCTEH
MEXIy (PU3NYECKUMH BEITMYNHAMMU.

Yuawyuiica nonyuum eozmoorrcnocmo:

® TPOBOJUTH HCCIIEIOBAHUS, CBSI3aHHBIE C U3YYEHHEM CBOWCTB (DyHKLUH,
B TOM YHCJIE C UCITOJIb30BAHUEM KOMIIBIOTEPA,

® HCIIOJIb30BaTh (PYHKIHMOHAIbHBIE MPEACTABICHUS U CBOMCTBAa (yHKUUN
IUISL PELICHUS 3a/1a49 U3 PAa3IMYHBIX Pa3/IeNIOB Kypca MaTEMaTUKH.

JIeMEeHThl MATEMATHYECKOI'0 aHAJIN3a

Yuawuiica nayuumen:

® [IOHMMAaTh TEPMUHOJOTHI0O W CHMBOJIUKY, CBSI3aHHYIO C MOHSTHUSIMU
npene, Mporu3BoIHas, IepBOOOpa3Has U UHTErpa;

® HaXOAWTH Nepenen PyHKINM;

® pElIaTh HEPABEHCTBA METOJOM UHTEPBAJIOB;

® BBIYHCIIATH MPOU3BOJHYIO U IEPBOOOPA3HYIO QYHKIIUH;

® UCIIOJIb30BaTh MPOW3BOAHYIO [JIi HUCCJIENOBAHMS M  TOCTPOCHHUS
rpagukoB QyHKIIHIA;



® TIOHMMAaTh TE€OMETPUYECKHI CMBICI MPOU3BOJHON U OMPEAEIEHHOTO

MHTETpaa;

® HAaXOOUTh BTOPYIO IPOW3BOAHYIO, MOHUMATh €€ TEOMETPUYECKUH U
(du3znyecKuil CMbICH,

® BBIUMCISTH ONPEICIEHHBIN HHTErpa;

e BBIUUCIISATH HEOMPEIEIEHHBIN HHTETPAIl.

Yuawuiica nonyuum eozmorcnocme:

e chopMupoBaTh TMPEACTABICHHE O TPUMEHCHHH T'€OMETPUUYECKOTO
CMBICJIa MPOU3BOJHON W HHTErpajia B Kypce MaTE€MaTHUKH, B CMEKHBIX
JTUCIUIUIMHAX;

e copmupoBaTh U yriayOUTh 3HaHUS 00 HHTETpAJIe.

BepositHOCTL M cTaTHCTHKA. PadoTa ¢ JaHHBbIMH.

Yuawuiica nayvumecea:

e pemaTh KOMOMHATOPHBIC 33/1a4M Ha HaXOXJEHHUE KOJUYECTBa OOBEKTOB
WJIM KOMOHWHALIHIA

e npuMeHATH ¢opmyny OumHoMa HprooToHa i mpeoOpa3oBaHMs
BBIPAYKEHHUI;

® ICIIOJIB30BaTh METOJl MAaTEMATUYECKOM MHAYKIHMH IS JOKA3aTeIbCTBA
TEOPEM U PEIICHUS 3a]1a4;

® HCIMOJIb30BaTh CIIOCOOBI TPEJCTABICHHUS M aHaIM3a CTaTHCTHYCCKUX
JTAHHBIX

® BBINOJHATH ONEPALUU HaJl COOBITUSIMU U BEPOSITHOCTSIMU.

Yuawuiica nonyuum eozmorncnocmo:

® HAay4YUTbhCS CHEIUAbHBIM MpUEMaM PEIIeHUsI KOMOMHATOPHBIX 3aj1ay;

® XapakTepU30BATh IMPOLECCHl U SBJCHUS, HMEIOIIUE BEPOSTHOCTHBIN
Xapakrep.

T'eoMmeTpuyecKrne MOHATHSA
Yuawuiica nayuumces:

* OMEepUpOBaTh MOHATHUSMHU: TOYKA, MpsMasi, MJIOCKOCTh B MPOCTPAHCTBE,
NapaJIeIbHOCTD U TIEPICHANKYJIIPHOCTD TPSIMBIX M TUIOCKOCTEH;

* pacrio3HaBaTh OCHOBHBIC BHIbI MHOTOTPAHHHKOB (TIpU3Ma, MUPAMHJA,
IPSMOYTOJIBLHBIN TIapajuiesienune, Kyo);

* m300paxkaTh TEOMETPUYECCKHE (UTYpBl C TIOMOIIBIO YEPTEKHBIX
WHCTPYMCHTOB;

* Wu3BJICKaTh HH(POPMAIIMIO O TPOCTPAHCTBEHHBIX TI'EOMETPHYCCKHUX
durypax, npeACTaBICHHYIO Ha YepPTeKaX;

* mpuMeHATh TeopeMmy [ludaropa mnpu BHUHUCICHUHW JJIEMEHTOB
CTEPEOMETPUIECCKUX PUTYD;

* HaxoauTh OOBEMBI W IUIOMAAM TIOBEPXHOCTEH  MPOCTEHIITNX
MHOTOTPAHHUKOB C IPUMEHEHHEM (OPMYIT,




* pacrmo3HaBaTh Teja BpalleHHs: KOHYC, UWINHIP, chepy u map;

* BBIYUCIATH OOBEMBI W IUIOIIAAM IOBEPXHOCTEM IMPOCTEHIINX
MHOTOTPaHHHUKOB U TEJI BPAIIEHUs ¢ IOMOIIbIO (POPMYJ;

* OIIEPUPOBATH ITOHATUEM «IAECKAPTOBBI KOOPIANHATHI B IPOCTPAHCTBEY;

* HaxoAMTh KOOPAMHATHI BEpPIIMH Ky0a M IPSIMOYTOJIBHOTO
napaJyIesIeuIe1a;

* 3HaTh NPUMEPBl MAaTEMATUYECKUX OTKPBITUH M HX aBTOPOB, B CBSA3U C
OTEYECTBEHHOU U BCEMUPHOMN UCTOPHEM;

* IOHUMATh POJIb MATEMATHUKU B pa3Butuu Poccum.

B nosceonesnoii orcuznu u npu uzyyeHuu Opy2ux npeomemos.

* COOTHOCHUTHb aOCTpakTHbIE TEOMETPUUYECKHE TOHATHS U (aKThl C
peaIbHBIMH >KU3HEHHBIMH 00BbEKTaAMU U CUTYaIUSIMU;

* UCIIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYp AJIs
pelIeHns 3a1a4 IPAaKTUYECKOTO COACPIKAHUA;

* COOTHOCUThH IUIOIIAJM MOBEPXHOCTEH TEJI OAUHAKOBOM (OpMBI U
Pa3IMYHOIO pa3sMepa;

* OLIeHUBaTh (OpMY NMPABUIBLHOIO MHOTOTPAaHHUKA MOCIIE CIHUIIOB, CPE30B U
T. H. (OHpeeisITh KOJWYECTBO BEPUIMH, pEOEp M IpaHed MOJIyYEHHBIX
MHOTOTPaHHHUKOB).

Ylmmuﬁc;l noJiyium 603MONCHOCH b HAYHUUMDBCA:

* IPUMEHSATH IS PEIICHHsI 33]1ad TeOMETpUIECKUE (PaKThl, €CIIH yCIOBHUS
IPUMEHEHUS 33JIaHbl B SIBHOUM (opMme;

* pemaTh 3aJa4i Ha HAaXOXJIEHHWE TEOMETPUUYECKUX BEJIMYMH MO o0pas3iiam
WM aJITOPUTMaM;

* JIenaTh MIOCKUE (BHIHOCHBIC) YEPTEKHU U3 PUCYHKOB OOBEMHBIX (UTYD, B
TOM YHCIIE€ pPHUCOBAaTh BHUJ  CBEPXY, COOKYy, CTPOUTH CEUYCHHS
MHOTOTPaHHUKOB;

* U3BJICKaTh, MHTEPIPETHUPOBATH M MPeoOpa3oBbIBATH WHGOPMAIUIO O
reOMETPUYECKUX (UTYypax, MPEACTaBICHHYIO Ha YepTeKax;

* MMPUMEHSTH TeoOMeTpHUeCKue (aKThl JJIA PEIICHUS 3a7ad, B TOM YHUCTC
MIPEANOJIATrafoIINX HECKOJIBKO I1aroB PEIICHHUS;

* ONWCHIBATh B3aMMHOE PACIOJIOKCHHUE TPSIMBIX W IUIOCKOCTEH B
MPOCTPAHCTBE;

* popMyIHpOBATH CBOMCTBA U TTPU3HAKH QUTYD;

* JIOKa3bIBaTh TEOMETPUYECKUE YTBEPIKICHUS;

* 3371aBaTh MJIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPAMHAT;

* BJIQJIETh CTaHJAPTHOM KiaccU(UKAIMEH TPOCTPAHCTBEHHBIX (UTYP
(mupaMubl, OPU3MBI, TApaJLICIICIUIEbI);

* HCTOJB30BaTh CBOMCTBAa TE€OMETPUUYECKUX (UTYp ISl pEIICHUs 3ajad
MPAKTUYECKOTO XapaKTepa u 3a/1a4 U3 JPYyrux oonacTeit 3HaHui;

* pemaTh IPOCTEHIITNE 3a]a9H BBEJICHUEM BEKTOPHOTO Oa3uca



COJIEPKAHUE KYPCA BHEYPOYHOM JESTEJHbHOCTHU
«PEIIEHUE 3AJIAY 11O MATEMATHUKE)
Anzedpa u 0cHOBbL MAMEMAMUYECKO20 AHAIU3A.

Pemienne 3ama4y ¢ UCIONIB30BaHUEM CBOMCTB YMCEN M CHUCTEM CUHCIICHHS,
JETUMOCTH, NOJEH M 4YacTel, NMpPOLEHTOB, MOJyJell uucen. PemeHue 3amad c
WCIIOJIb30BAaHUEM CBOMCTB CTENEHEW W KOpPHEW, MHOTOWIECHOB, MPeoOpa3oBaHMiA
MHOTOWIEHOB M JpOOHO- palMOHAJIBHBIX BhIpaXeHUH. Pemenue 3amay ¢
MCMOJIb30BaHUEM TPATYCHOM MEpHI yriia. Moaylib 4ncia u ero cBoMcTBa. Pemenue
3aJa4 Ha JBIKEHHE U COBMECTHYIO paboTy, CMECH M CIUIaBBl C IMOMOIIBIO
JIMHEWHBIX, KBAAPATHBIX U APOOHO-PAIMOHATBHBIX YPABHEHUIN U UX CUCTEM.

Pemenue 3a1a4 ¢ MOMONIBIO YACIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C
OJIHOM TEPEMEHHOW, C NPUMEHEHUEM H300paKEHUS YHUCIOBBIX MPOMEXKYTKOB.
Pemenne 3amay C HMCHOMB30BAHMEM YHCIOBBIX (YHKIMHA M HX TpaduKOB.
Hcnonb3oBanne CBONCTB W TpaUKOB JMHEHHBIX M KBAJIPATHUYHBIX (PYHKIUH,
oGpaTHOIl mpomopuHoHaTsHOCTH U GyHKIMK y = v/x . I'paduueckoe pernenne
YpPaBHEHUW H HepaBeHCTB. lcronp30oBaHMe omnepanuid HaJ MHOXECTBAMHU U
BBICKa3bIBAaHUSIMH.

Hcnonb30BaHne HEPABEHCTB U CUCTEM HEPABEHCTB C OJHOM IIEPEMEHHOM,
YHUCJIOBBIX MPOMEXYTKOB, UX 00beIMHEHUWA U mepecedyeHuil. [IpuMeHenue mnpu
pElIeHUH 3a/ady CBOMCTB apu(PMETHUYECKOM W TIeOMETPHUYECKOW MPOrpecCHH,
CYMMUPOBaHMS OECKOHEUHOMN CXOJSIIEHCS TEOMETPUUECKON MTPOTPECCUH.

MHoxecTBa (YHUCIOBBIE, T€OMETPUUECKUX (PUryp). XapakTepucTUUECKOe
CBOMCTBO, 3JE€MEHT MHOXECTBA, IYCTOE, KOHEYHOE, OECKOHEYHOE MHOMXECTBO.
CnocoObl 3amanusi MHOXeCTB IlogMHOXkecTBO. OTHOIIEHUS MPUHAIICKHOCTH,
BKJIFOUEHUS, paBeHCTBa. Onepauun Haa MHOkecTBamu. Kpyru Diinepa. Koneunsie
U OECKOHEYHbIE, CUETHBIE U HECUETHBIE MHOKECTBA.

HcTuHHBIE U JIOKHBIE BBICKA3bIBaHMS, ONEPAlMU HAJ BBICKA3bIBAHUSAMMU.
AnreOpa Bbicka3piBaHUN. CBs3b BBICKA3bIBAHMM C MHOXKeCTBaMH. KBaHTOpPHBI
CYIIIECTBOBAHMS M BCCOOITHOCTH.

3akoHbl JOTMKU. OCHOBHBIEC JIOTMUECKUE MpaBuia. PelieHne JIOru4eckux
3a/1a4 C UCIOJb30BAaHUEM KPYroB Diliepa, OCHOBHBIX JJOTUYECKUX MPABUIL.

Vmozakmouenust. OOOCHOBaHMSI M JOKAa3aTeJIbLCTBO B MaTEMaTHKE.
Teopembl. Buuabpl MaTeMaTHYeCKUMX  YTBEpKACHUWA. Buuabl 10Ka3aTenbCTB.
Maremaruyeckas AHIAYKIMS. YT1BepxKICHHUE, oOpaTHOe JTAaHHOMY,
MPOTHUBOIIOJNIOKHOE, OOpaTHOE MPOTUBOMOJOXKHOMY JaHHOMY. Ilpu3Hak wu
CBOMCTBO, HEOOXOUMBIE U IOCTATOYHBIE YCIOBHS.

OcHoBHast Teopema apudmeruku. OCTaTKM U CpaBHEHUS. AJTOPUTM
EBknuaa. Kuraiickas teopema 00 ocratkax. Manas Tteopema depma. q-UUHBIC
cucTeMbl cuncieHus. DyHKIus JUiepa, YUCiao U CyMMa JIEJUTENEe HaTypaabHOTO
YHUCIIa.

Pannannas Mepa yria, TPUTOHOMETPUYECKAS OKPY’KHOCTb.
Tpuronomerpuueckne (QyHKIMU uncen W yrioB. DopMysibl TPUBEIACHUS,
CJIOKEHUSI TPUTOHOMETPUYECKUX (PYHKITUH, POPMYIIBI TBOWHOTO U TOJOBUHHOTO
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aprymenta.  [IpeoOpa3oBanune  CymMMmbl,  pa3HOCTH B  TPOU3BEICHUE
TPUTOHOMETPUUECKUX (DYHKIIMI 1 HA0OOPOT.

Hymu d¢yHKkuMM, #OpoMexyTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTb.
HauGonbiee u HanMmeHnsblnee 3HaueHue (GyHkiuu. [lepuoanueckue GyHKUIUMUA U
HauMEHBIUN nepuoa. YETrHele W HE4YETHhIE (QYHKIMH. TpPUTOHOMETpUUECKHE
dbyHkuun yuciaoBoro aprymeHta. CBoicTBa U rpadUKH TPUTOHOMETPUUYECKUX
bynkuuii. OOGpaTHbBIE TPUTOHOMETpUYECKHE (PYHKIMU, MX TJIaBHbIE 3HAYCHUS,
cBoiictBa u Trpaduku. Tpuronomerpuyeckue ypaBHeHUS. OIHOpPOIHBIC
TPUTOHOMETPUYECKNE YpaBHEHUA. PeleHue mpocTeMmmx TPUTOHOMETPUYECKHUX
HepaBeHCTB. [IpocTenmme cucTeMbl TPUTOHOMETPUYECKUX YPABHEHHM.

CreneHp ¢  JACHCTBUTCIBHBIM  IIOKa3aTelIeM, CBOWCTBA  CTCIICHU.
[IpocTenimme 1OKa3aTeNbHbIE YypaBHEHHWs W HepaBeHcTBa. [lokaszartenbHas
(GbyHKUHMS U ee cBoMcTBa U rpaduk. Yucso e u QyHKIHs.

JlorapudmMm, cBoiictBa Jnorapudma. JlecATUUHBI W HATypaJbHBIM
aorapudm. IlpeobpazoBanue norapudmuueckux BblpakeHui. Jlorapudmuueckue
ypaBHEHUs U HepaBeHCTBa. Jlorapupmudeckas GyHKIMS U €€ CBOMCTBA U IpaduK.

Crenennas ¢yHkuus u ee cBoilctBa u rpaduk. HppanuoHanabHbie
YPaBHEHHUS.

IlepBuuHbIEC IPEACTABICHNUS O MHOYKECTBE KOMIUIEKCHBIX YHCell. JlelcTBhA
C KOMIUIEKCHBIMH 4HciaMd. KOMIUIEKCHO cCoOlpspKEHHbIE 4Yucia. Moayis H
aprymMeHT uucia. TpuroHomerpuueckas opMa KOMIUIEKCHOTO yucia. Pemienue
YPaBHEHUH B KOMIUIEKCHBIX YHCIIAX.

Meron uHTEpBaJIOB 1 pelieHust HepaBeHCTB. [IpeoOpa3zoBanus rpadukos
GyHKUMIA:  COBUI, YMHOXEHHUE HA  YUCIO, OTPAKEHHUE  OTHOCHUTEIBHO
KOOpPJIMHATHBIX ocel. ['paduueckne MEeTOabl pelleHrs YPaBHEHU U HEPABEHCTB.
Pewmienne ypaBHEHHMII W HEPABEHCTB, COACPKAIIMX MEPEMEHHYIO IO 3HAKOM
MOZYJIA.

CucreMbpl MOKa3aTelbHBIX, JIOTAPU(PMHUUECKUX M  HUPPALUOHAIBHBIX
ypaBHeHUH. CHUCTEMbI IOKa3aTeIbHBIX, JOrapu(PMUUECKUX U HPPALUOHAIBHBIX
HEPABEHCTB.

B3aumuo oOpatabie Qyukiuu. I'paduku B3auMHO 00paTHBIX (QYHKITHMA.

YpaBHEHUS, CUCTEMBI YPABHEHUH C IaPaMETPOM.

®opmyna bunoma HreroToHa. PemnieHue ypaBHEHMI CTENEHU BhIIIE 2
CIEUHAIBHBIX BUIOB. Teopema Bwuera, Tteopema besy. IlpuBogumeie u
HEMpUBOAMMBbIE MHOTrouleHbl. OCHOBHas TeopeMa anreOpbl. CHUMMeETpUYECKUe
MHOTOYJIEHBI. [[e0unCiIeHHbIE U LIEI03HAYHBIE MHOTOUJIEHBI.

OYHKIUU «IpOOHASI YACTh YUCIIA» U «1IeJlasi YacTh YUCIIay.

HuodantoBsl ypaBHeHus. llennsie apoou. Teopema depma o cymme
KBaJpaToB.

CyMMBI U psAJibl, METOJBI CYMMHUPOBAHUS U IPU3HAKU CXOAUMOCTH.

Teopembl 0 IPUOTMKEHUN JEHCTBUTENBHBIX YUCET PALlMOHATIbHBIMU.

MHokecTBa Ha KOOPJAUHATHOM TNIOCKOCTH.

HepaBenctBo Komm —  ByHSKOBCKOrO, HEpPaBEHCTBO erHceHa,
HEPABEHCTBA O CPEIHUX.
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[Tonsitne mpenena ¢yHkumm B Touke. [loHstme mpemena (QyHKIUU B
O0ecKOHEYHOCTU. AcuMNTOTHI Tpaduka GyHkiuu. CpaBHEeHHE OECKOHEUHO MajbIX
u OeckoHeuHo Oousbmiux. HempepwiBHOCTH (yHKIMH. CBOMCTBAa HENMPEPBHIBHBIX
dbyukiuii. Teopema Beiepmrpacca.

Huddepennupyemocts ¢pyHkuuu. I[lpowsBomHas (QyHKIMH B TOYKE.
Kacarenbnas k rpaduky ¢yHkuuu. ['eomerpuyeckuid U (GU3UYECKUN CMBICI
npousBojiHOW.  IlpuMenenwe  mpousBogHOM B ¢usuke. [IpousBojHbIC
aneMeHTapHbIX pyHkuuid. [IpaBuna nuddepenumpopanus.

Bropas npousBoHas, €€ reoMeTpruuecKuii U GU3NYECKUN CMBICI.

Toukn skcTpemyma (MakcumMymMa W MHHMMYMa). lccrenoBanwue
AJIEMEHTApHbIX (YHKIUI Ha TOYKH HKCTpEeMyMa, HaumOOJbllee M HaUMEHbIIEe
3HaYeHHEe C TMOMOIIbI0 Mpou3BoAHON. [locTpoenne rtpadukoB QyHKIMIA C
IIOMOLIBI0 TPOU3BOAHBIX. [IpMMEHEHME NPOU3BOJHOM IIPU PEMIEHUM 3a4ad.
Haxoxaenue skcTpeMyMOB PYHKIIUN HECKOJIBKUX IEPEMEHHBIX.

[TepBooOpazHas. Heonpenen€nuni VHTErpal. [TepBooOpaznbie
aneMeHTapHbiX (ynkiuil. [lmomane kpuBonuHeidHOW Tpanemuu. dopmyna
Hrrotona-Jleitonuna. OnpenenéHHplii UHTErpajl. Berunciaenue mionaaei miocKux
buryp u o0EMOB TeJ BpallleHUs C TOMOIIBIO UHTETpaa.

Mertoabl peieHus PyHKITMOHAIBHBIX YPaBHEHUN U HEPABEHCTB.

Bepoamnocmo u cmamucmuka, 102uxka, meopus 2pagho6 u KomouHamopuka

Ucnonb3oBanue TaOauIl W JAuarpamMMm JUIS TPEJICTABJICHUS JdaHHBIX.
Pemienne 3amay Ha MNPUMEHEHUE OMNUCATEIBHBIX XAPAKTEPUCTUK YHCIOBBIX
Ha0OPOB: CpeAHUX, HAUOOJIBIIIETO U HAMMEHBIIIETO 3HAYCHUS, pa3Maxa, JUCIIepCUn
U CTaHJAPTHOTO OTKJIOHEHHUs. BBIYUCIEHHWE 4YacTOT M BEPOSTHOCTEU COOBITHH.
Briuncienne BEpOATHOCTEM B OMNBITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
ucxomamu. Mcmonp3oBaHHME KOMOMHATOPHKW. BBIYHCIEHHE  BEpOSTHOCTEH
HE3aBUCUMBIX coObITHH. Vcmonb3oBanue (QOpMyIbI CIIOKEHUS BEPOSITHOCTEH,
auarpaMmm Diiepa, AepeBa BeposTHOCTEH, popmMyibl bepHyu.

BepostTHoCcTHOE  MPOCTPAaHCTBO. AKCHOMBI ~ TEOPUHM  BEPOATHOCTEM.
VYcioBHasg BepOSATHOCTh. [IpaBuiio yMHOkeHUs BeposiTHOCTER. Dopmylia MOJHOU
BepostHocTu. Dopmyna barieca.

JluckpeTHble Ciy4yailHble BEIWYMHBI W pacnpenencHus. COBMECTHBIE
pacnpeneneHud. PacnpeneneHne CyMMbl W TPOU3BEICHUS  HE3aBHCUMBIX
CIIy4YaWHBIX BEJIWYMH. MaTeMaTHyeCKOe OXKUIAHUE U JUCHEPCHUS CIy4auHOU
BEJIMYMHBI. MaTeMaTH4eCcKoe OXHUIAAHUE U JUCHEPCUS CYMMBI CIIyYalHBIX
BeJIMYMH. buHapHad ciyyalhHas  BEJIMYMHA, pacnpenesicHue  bepHysum.
I'eomerpuueckoe pacnpeneneHrue. buHoMuanbHOE pacupeneIeHue U €ro CBOMCTBA.

I'uniepreomeTpuyeckoe pacnpeneineHue U ero cBorcrBa. HempepbiBHBIE
Ciy4dailHple BeauuuHbL. [InoTHOCTE BeposiTHOCTH. DYHKIUA pacHpeIeiICHUS.
PaBHOoMepHOE pactipenenenue. [lokazaTenbHOe pacnpeaeieHre, ero napamMmeTpsl.

Pacripenenenne  Ilyaccoma wm  ero  mpumenenne.  HopwmanpHoe
pacrpenesneHue.

Oyukuua Jlamraca. [Tapamerpsr HopmanbHOro pacnpenenenus. [Ipumepst
CIIy4yallHbIX BEJIMYWH, MOAYMHEHHBIX HOPMAJIBHOMY 3aKOHY (MOTPEHIHOCTh
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U3MEPEHU, pocT 4denoBeka). lleHTpasbHas mnpexaenbHas Teopema. HepaBeHCTBO
UYeonimeBa. Teopema UeObieBa n Teopema bepHyiin. 3akoH OONBIIMX YHCEL.
Br16opounblii MeTO1 M3MepeHusl BeposiTHOCTEH. Poib 3akoHa OOJIBIIMX 4YKceN B
HayKke, npupojie u obmectse. KoBapuanus AByX ciydailHbIX BeianuuH. [loHsiTHE O
kodhduimente koppensiuud. CoBMeCTHbIE HAOMIOEHUSA [JBYX CIIy4aillHBIX
BeJIMUMH. Bp1i0opounsii kodpdunueHT xoppemsaiuu. JluHelHas perpeccus.
Craructuyeckass rumnore3a. CTaTUCTUKA KPUTEPUS U €€ YPOBEHb 3HAYUMOCTH.
[IpoBepka MpOCTEMIIMX TUIIOTE3. DMIIMPUYECKUE PACIPEACIICHUS] U UX CBA3b C
TEOPETUYECKUMU  pacnpenesieHusMu. Panrosas koppemsuus. [loctpoenue
COOTBETCTBHI. VIHBEKTUBHBIE M CIOPBEKTUBHBIE COOTBETCTBUS. buekuuu.
Juckpernas HenpepelBHOCTh. [IpuHnmn [Iupuxne. KomupoBanuwe. JIBomuHas
3amuch. OCHOBHBIE TOHATHS Teopuu TrpadoB. JlepeBbs. JIBomdHOE AepeBo.
CeszHocte. Kommonentsl cBasHoctu. Ilytm Ha rpade. OiliepoBel |
['aMWJIBTOHOBBI Iy TH.

T'eomempusn
Pemenue 3aga4 ¢ npuMeHEeHHEM CBOMCTB (UTyp Ha TUIOCKOCTH. 3aja4u Ha

JI0Ka3aTeIbCTBO M TIOCTPOECHHE KOHTpHpumepoB. Mcmosib3oBaHHE B 3agadax
MPOCTENIINX JIOTHUYECKUX MpaBWil. PelieHue 3aiad ¢ UCHOJIb30BAaHUEM TEOPEM O
TPEYrOJIbHUKAX, COOTHOIIEHUH B TMPSAMOYTOJBHBIX TPEYTrOJbHUKAX, (HAKTOB,
CBS3aHHBIX C YETHIPEXYTrOJbHUKAMHU. PelleHne 3a1au ¢ ucnoyib30BaHuEM (PaKToB,
CBA3aHHBIX C OKPYXXHOCTSAMH. Pemenue 3amad Ha W3MEpEeHUsT HAa IUIOCKOCTH,
BBIYMCJIEHUE [UIMH W IUIomaneu. PemeHne 3agad ¢ MCHOJNB30BAHMEM METOJA
KOOpAUHAT.

Ourypsl 1 UX HU300pakeHHs (TPSIMOYTOJBHBIN Mapamienenunen, Kyo,
nupamuja, npusma, KOHyc, HUIMHIP, chepa). OCHOBHBIE OHITHSI CTEPEOMETPUHI
u ux cpoiictBa. Ceuenust kyba u TeTpa’apa. Touka, mpsMas M IUIOCKOCTh B
IIPOCTPAHCTBE, AKCHUOMBI CTEPEOMETPUHU M CIEACTBUA M3 HHUX. B3auMHOe
PaCIIOJIOKEHUE NPSAMBIX U IJIOCKOCTEN B MpocTpaHcTBe. [apamienbHOCTh NpAMBIX
U IJIOCKOCTEW B mpocTpaHcTBe. M300paskeHrne MpOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp Ha TIOCKOCTH.

Paccrostnust Mexny ¢urypamu B MpOCTpaHCTBE. YTJbl B MPOCTPAHCTBE.
[lepneHAUKYISPHOCTD MPSIMBIX U TNIOCKOCTEN.

[Ipoekuusi ¢urypsl Ha MIOCKOCTh. [IpU3HAKK MEPNEHIUKYISIPHOCTH MPSIMBIX U
IJIOCKOCTEN B MpocTpaHCTBE. Teopema 0 TpEX nmepneHANKYyIsIpax.

MHoOrorpaHHMKH. [Tapayutenenune . CoiicTBa  HPSAMOYTOJBHOTO
napaymenenunena. Teopema [ludaropa B nmpocrpanctse. Ilpusma u nupamupa.
[IpaBuiibHas mupaMuaa W NpaBwibHasg npusma. lIpsmas nupamupga. DneMeHTHI
MIPU3MBI U IUPAMUBIL.

[Ipocreiime KOMOWHANMU  MHOTOIPDAHHUKOB U TeJl  BpAIICHMUS.
Brruncnenue 3JeMeHTOB IPOCTPAHCTBEHHBIX (uryp (pédpa, TuaroHaiu, yribl).

Tena Bpamenus Hunuuap, konyc, cepa u map. OCHOBHBIE CBOMCTBA
IOpSIMOTO KPYTrOBOTO LMJIMH/IPA, PSIMOTO KPYTOBOT0 KoHYyca. M300pakeHue Ten
BpallleHus1 Ha miockocTu. [IpencraBienne 06 yceu€HHOM KOHYCE, CEUEHMSIX
KOHyca (IMapajuleIbHbIX OCHOBAHUIO U MTPOXOJSIINX Y€PE3 BEPILIUHY ), CEUYEHUAX

13



UUIMHpa (MapaJuieIbHO U NEPIEHIUKYIISIPHO OCH), CeUeHUSIX 11apa. Pa3Béprka
HUIMHApA U KoHyca. [IpocTreiiime koMOMHAIIMM MHOTOTPAHHUKOB U TEJ BpAIlleHUS
Mexay coO0i. BerunciieHne 371eMeHTOB MPOCTPAaHCTBEHHBIX (uryp (pedpa,
JTMArOHaJH, YTJIbI).

[Imomaas NTOBEPXHOCTH MPABUIILHON MUPAMUJIBI U IPSIMOM TTPU3MBL.
[1nomans NTOBEPXHOCTH MPSIMOTO KPYTOBOTO HUJIMHPA, IPSIMOTO KPYTrOBOTO
KOHYCa U 1apa.

[Tonsatre 06 00béMe. OOBEM MUpaMUIBI U KOHYCA, IPU3MBI U LIWJIUHJIPA.
O0BEM mapa.

[TonoOnubie Tena B mpocTpaHcTBe. COOTHOLICHUS MEXAY IUIOMIAISIMU
MOBEPXHOCTEN U 00bEMaMu MOAOOHBIX Ted. [lnomans moBepXHOCTH MPAaBHIIBHON
MAPAMUJbl M OpsAMOW npusMbl. [lnomans NOBEPXHOCTH MPSIMOTO KPYTOBOTO
HWIMHAPA, IPSIMOr0 KpyroBOro KOHyca H mapa.

JIBI>KEHUST B MPOCTPAHCTBE: MAPAJIIEIbHBIA TMEPEHOC, LEHTpaJbHas
CUMMETpHUS, CHUMMETPHUSI OTHOCUTEIBHO IUIOCKOCTH, T0BOpoT. (CBONCTBa
JIBYKECHUN. [[puMeHeHne IBM>KEHUH IPU PEIICHUH 3a]1a4.

Bektopel 1 koopauHaThl B npocTtpaHcTBe. CymMMa BEKTOPOB, YMHOMXKEHUE
BEKTOpa Ha YHUCIIO, Yrojl Mexay Bekropamu. KoiulmHeapHble M KOMILIaHApHBIE
BEeKTOpbI. CKansipHOE MPOU3BEACHUE BEKTOPOB. Teopema O pas3ioKEeHHH BEKTOpa
no TpEM HEKOMIUIAHAPHBIM BekTOopaMm. CKalsipHOE MPOU3BEICHHE BEKTOPOB B
KoopauHaTax. [IpruMeHeHHEe BEKTOPOB NpPU PEIICHUM 3a7ad HAa HAXO0XKICHUE
PACCTOSIHUM, IJTUH, TUIOMIAIeH U 00BEMOB.

VYpaBHeHUE TUIOCKOCTH B NPOCTPAHCTBE. YpaBHEHHE cdepbl B
npoctpanctBe. Dopmysia sl BBIYKCICHUS PACCTOSHUS MEXKAY TOYKAMHU B
MIPOCTPAHCTRE.

DopMbI IPOBEICHNUS 3AHATHI
1. Ypoxk OTKpBITHSI HOBOTO 3HAHUS:
o JIekmus,
* becena,
* MynbTuMeaua-ypokx,
* [IpoGneMHbI# YPOK,
» KomOuHMpOBaHHBIN YPOK.
2. Ypok peduiexkcun:
* [TpakTukymMm,
» CamocrosTenbHas padora,
» KoMOMHUPOBAaHHBIN YPOK.
3. Ypok 001eMeTod0/I0THYeCKOii HampaBJeHHOCTH (0000meHusT W
CHCTEeMATH3alMM 3HAHUM):
» KoHcynpranus,
* [IpakTukym,
» O0cyxIeHue,
» O030pHas neKIusl,
* becena,
» KomOuHMpOBaHHBIN YPOK.
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4. YPpok pa3BUBaKOIIEro KOHTPOJIS:
* YcTHbIN onpoc ((ppOHTATBHBIN, MHIUBUTYAJIbHBIN, TPYTIIIOBO),
* MaremaTuueCcKuii TUKTAHT,
* Tecr,
« CamocTosTenbHas padbora,
» KontponbHas padoTa,
* 3ayer,
« 3amuTa MpoeKTa, pedepara,
* KoMOMHUpOBaHHBIN YPOK.

OcHoBHBIE BHM/bI y‘lEﬁHOﬁ ACATCJIbHOCTH:

1.

2.

[To ¢popme opranm3aruu: ydacTBYyIOT BO (PpoHTaIBHOMU padoTe, paboTaroT
B IpyIIax, B Mapax, padoTaroT HHAUBUAYAIbHO.

[To ¢popme BbIIOMHEHUS 33JaHUA: CIAYLIAIOT, MULIYT, PELIAlOT YCTHO U
NUCHbMEHHO, YUTAIOT, OOBICHSIIOT, HAOIIOJAI0T, CTPOST MOJIENb (CXEMBI,
YepTeX, BBIKIAAKY, MaTeMaTHUYECKHE 3allCH), OTBEYalT, CUMTAIOT,
IPOBEPSIIOT, KOMMEHTUPYIOT, IMPOTOBAapUBAIOT BCIyX («Ipo ce0s»),
OLICHMBAIOT, JOIIOIHSIOT.

[To xapakTepy No3HaBaTENbHOMN 1E€ATENBHOCTH (AKTUBHOCTHU): JEHCTBYIOT
[0 AITOPUTMY; TUIAHUPYIOT IEATEIbHOCTD; IEPEHOCAT 3HAHUS, YMEHUS B
HOBYIO CHUTYallMIO; HILYT JPYyrue CrIocoObl PEIICHHs; HUCCIEeAYIOT;
MOJICJIUPYIOT; CAMOCTOATEIBHO COCTABIIAIOT; PEIIAOT MPOOJIEMY.

[Io BugamM MBICIMTENBHON NEATEIBHOCTH: CPABHUBAIOT, YCTaHABIUBAas
paziMyHOEe WM OO0Ilee; aHATM3HPYIOT, CHUHTE3UPYIOT, a0CTparupymor,
KOHKPETU3UPYIOT, 0000111a10T, JOKa3bIBAIOT, YCTaHaBIUBAIOT
3aKOHOMEPHOCTh, PACCYXAAIOT, JAENAl0T WHIYKTUBHBIA BBIBOJ, AEJIAIOT
JEAYKTUBHBIM BBIBOJ, MPOBOISAT AHAJOTHIO, BBICKA3bIBAIOT THUIIOTE3Y,
BBISBJISIIOT ~ CHOCOO  pelIeHMs, HaxoAT MNPUYUHHO-CJIEICTBEHHBIE
3aBHCUMOCTH, KJIaCCU(DUUUPYIOT, CUCTEMATU3UPYIOT, CTPYKTYpPHUPYIOT,
BBISIBJISIFOT CYIIECTBEHHOE; BBIACINAIOT TJIABHOE B yUeOHON MH(OpMAIIHH,
CaMOCTOSITENILHO (POPMYIUPYIOT MPAaBUIIO, 3aKOH.

[To Bugam y4eOHOHN nEATEIBHOCTH: BOCHPUHHUMAIOT WM BBLAEISIOT
yueOHYI0 1Lelb, 3aJauy; pa3bACHAIOT, C KakoW LENbl0 Ha YpOKe
BBITIOJIHSIACh onpeaeneHHas MpaKTUYEeCcKast NS TENbHOCTD;
YCTaHABIMBAIOT TPAHMILy MEXJIYy H3BECTHBIM M  HEU3BECTHBIM;
YCTaHaBJIMBAIOT HECOOTBETCTBHE MEXKIY YCIOBUSIMU HOBOH YyuyeOHOI
3a/laud M HU3BECTHBIMHM CIIOCOOAMHU JIEUCTBUMN; OMPEACNISIIOT CIOCcO0
BBINIOJIHEHUS ~ Y4eOHOro  3ajaHusi ;  IJIAHUPYIOT  dTambl U
MOCJIEIOBATEIBHOCTh BBIMOJHEHUS Y4€OHOTrO 3aJaHMs; OCYLIECTBISIOT
CaMOKOHTPOJIb CBOUX JIEWCTBUI U MOJYYEHHBIX PE3YIBTATOB, COOTHOCST
UX C aNropuTMOM U YCTaHaBIMBAIOT HX COOTBETCTBUE WJIU
HECOOTBETCTBUE; HCIPABISIIOT  OMIMOKM; OLICHUBAIOT  OTJAEJbHBIC
omepali M pe3yibTarhl  y4eOHOH  JAEATEeNbHOCTH;  JaloT
IPOTHOCTHYECKYIO  OLIEHKY CBOMX BO3MOXHOCTEH OTHOCUTEIBHO
pEIIeHHs TIOCTABJICHHOM TIepe]l HUMHU y4eOHOM 3aauH.
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TEMATHYECKOE INIAHUPOBAHUME KYPCA

BHEYPOUHOM JAEATEJIBHOCTU «PEINIEHUE 3AIAY 110
MATEMATUKE»

10 KJIACC (35 yaca B roa, 14. B He1eJ110)

n/n

Tema ypoka

KoJi-Bo
JacoB

JaTa npoBeaeHus

Bxoonoe mecmuposanue

Teopus BepossTHOCTEH

Teopus BepossTHOCTEH

IIpocreiimne ypaBHeHUs

IIpocreiimme ypaBHeHUdA

SR I A

IIpocreiimne ypaBHeHUs

I
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Ne Tema ypoka KoJu-Bo Jara npoBeneHust
n/n 4acos
7. | IlnanumeTpust 1
8. | lnanumeTtpus 1
9. | 3nayeHue BbIpaKeHUsI(CTENEHH, 1
KOPHH, JIOTapUu(MBbI,
TPUTOHOMETPHUS)
10. | 3HayeHHe BHIpAKEHUSI 1
11. | 3agaum ¢ NpPUKIATHBIM 1
cojiep:KaHHeM
12. | 3agaum ¢ NPUKJIATHBIM 1
cojlepKaHueM
13. | TekcroBble 3aga4n 1
14. | TekcroBble 3a1a4n 1
15. | [IpooHuk Nel 1
16. | Pa3oop BapuaHTa, padora HaI
OIHOKaMHu
17. | ®yukuun 1
18. | dyukuuu 1
19. | ®duHaHcoBas MaTeMaTHKAa 1
20. | duHaHcoBasi MAaTeMATHKA 1
21. | duHaHCOBasi MaTeMaTHKA 1
22. | duHaHCOBasi MaTeMaTHKA 1
23. | IIpoOHuK Ne2 1
24. | Pa3oop BapuaHTa, paéoTa Haj
OIIHOKAMH
25. | I'eomeTpus MJIAHUMETPHUS 1
26. | 'eomeTpus mIaHUMETPUSA 1
27. | 'eomeTpus mIaHUMETPUSA 1
28. | 'eomeTpus MIaHUMETPHSA 1
29. | lIpoOHuK Ne3 1
30. | Pa3dop BapuaHnTa, paéora Haj 1
OIIHOKAMH
31. | Pemienue ypaBHeHHi 1
32. | PemieHue ypaBHeHMit 1
33. | PemieHue ypaBHeHHid 1
34. | IIpooHuk Ned 1
35. | UToroBblii ypok 1

TEMATHYECKOE IINTAHUPOBAHHUE KYPCA
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BHEYPOYHOMH JEATEJBbHOCTU «U35PAHHBIE BOITPOCHI

MATEMATUKN»
11 KJIACC (34 yaca B roja, 14. B HeJ1eJ110)

Ne Tema ypoka KoJ1-Bo yacosn Jdata npoBenenust
n/n
1. | Bxoonoe mecmuposanue 1
2. | IIpocreiilme ypaBHeHUst 1
3. | Teopusi BeposiTHOCTeId 1
4. | IInanumerpus 1
5. | 3HayeHMe BbIpaKeHUs (CTENeHH, 1
KOPHH, Jorapudmsl,
TPUTOHOMETPHS)
6. 3aa4uu ¢ NPUKIATHBIM 1
coJep;KaHueM
7. | IIpodHuk Nel 1
8. | Pa3oop BapuanTa, padora Haj 1
ommnoOKamMu
9. TexcToBbIC 320241 1
10. | dyukuuu 1
11. | Pemienue ypaBHeHuUit 1
12. | ®dunaHcoBasg MaTeMaTHKA 1
13. | F'eomeTpus MUIAHUMETPHUS 1
14. | IlpooHux Ne2 1
15. | Pa3bop BapuanTa, paéora Hax 1
omuOKaMu
16. | CrepeomeTpus 1
17. | Crepeomerpus 1
18. | lIpousBoaHasi U MepBOOOPa3HAs 1
19. | lIpousBoaHasi U MepBOOOPa3HAS 1
20. | MpooHuk Ne3 1
21. | Pa3oop BapuaHTa, paboTa Haj 1
ommndKamMu
22. | UccaenoBanue pyHKIMIA 1
23. | UccaenoBanue pyHKIMIA 1
24. | Teopus BEPOSITHOCTEH 1
(MOBBINIEHHAS CJI0KHOCTD)
25. | IIpooHuk Ne4 1
26. | Pa3dop BapuaHTa, pabora Haj 1
OIMOKaAMHU
27. | HepaBeHcTBa 1
28. | HepaBeHcTBa 1
29. | CtepeomeTpHnyeckasi 3a/1a4a 1
30. | CtepeomeTpuyeckasi 3a1a4a 1
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Ne Tema ypoka KoJu-Bo yacosn Jdata npoBenenust
n/n

31. | lapameTpsl

32. | IIpooHuK NeS 1

33. | Pa3oop BapuanTa, padora Haj 1
OIHOKaAMHU

34. | UTorosblii ypok 1

Cnmcok Jurepatypsl

1) «Anrebpa u Hadasa aHanmm3a 10». ABrop C.M. Hukonbckuii, M.K.
[Toranos, H.H. Pemernuko, A.B. IlleBkun., Mocksa. [Ipocsenienue,
2019
2) «Anrebpa u Havana aHanm3a 11». Aprop C.M. Hukonbckuii, M.K.
IToranos, H.H. PemernukoB, A.B. IlleBkun., MockBa. IIpocsemienue,
2019
3) «I'eometpust 10 — 11». Astop JI.C. AtanacsH, B.®. Byry3os, C.b.
Kanomues, O.I".ITo3usk, JI.C. Kucenéra. Mockaa. [Ipocsenienune, 2020
4) Tematuueckue Tectbl. Marematuka. EI'D 2024-2025 r.
5) Pacneuarait u perm. EI'D. TIpoduis. https://time4math.ru/egeprof
6) JumarHocTuueckue W TpeHHpoBouHbie BapuaHThl Cratl'pax EID
[Mpodwmie no maTematuke ¢ orBeramu — https://math100.ru/egeprofil-statgrad/
7) EI'D—2025, Maremartuka mUpoGUIBHOIO YPOBHS: 3aJlaHus, OTBETHI,
pemenwus https://math-ege.sdamagia.ru/
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