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1. lTosicHuTEIBHASA 3aIIMCKA

PaGouas mporpamma mnpeamera «MaTtemaTuka: anreOpa U Hadajga MaTeMaTHYECKOIO
aHaym3a, reoMeTpus» (0a30BbI ypOBEHB) 00s3aTEILHOM MPEAMETHON obmacTn «MareMaTuka u
uH(pOopMaTUKay» IS cpeaHero odiero oopazoBaHus pa3padoTaHa Ha OCHOBE:

HopMaTHBHBIX I0KYMEHTOB:

«3akoH 00 ob6pazoBanuu B POy 273-03 o1 29.12.2012 1.;

denepanbHbIi  TOCYZApCTBEHHBIM 00pa3oBaTEeNbHBIA CTAaHAAPT CPEAHEro  OOILIEero
obpazopanus (I[Ipukaz MunucrepcTBa oOpazoBanus u Hayku Poccuiickoit @enepanuu ot 17.05.
2012 r. Ne 413 «O06 yrBepxxaeHHH (enepaJIbHOr0 TOCYIapCTBEHHOTO 00pa30BaTENbHOIO
cTaHzapTa cpeaHero oomero odpaszoBanus» (3apeructpupoBano Munroctom PO 07.06.2012 r.
Ne 24480), B pen. Ilpuka3zoB Munucrepctsa oopazoBanus u Hayku P® ot 29.12.2014 r. Ne 1645,
ot 31.12.2015 1. Ne 1578, 01 29.06.2017 r. Ne 613);

ITocTtanoBnenue IJ1aBHOrO TrOCYyJapCTBEHHOIO CaHUTapHOro Bpada Poccuiickoin
Oenepannu ot 29.12.2010 1. Ne 189 (pen. ot 25.12.2013 r.) «O6 yrtBepxkaenuu CanlluH
2.4.2.2821-10 «CaHUTapHO-dIUIEMHOIOTUYECKHE TPEeOOBAaHUS K YCIOBUSM H OpraHH3aluu
oOydeHuss B 001eo0pa3oBaTeNbHBIX YyupekaeHusx» (3apeructpupoBaHo B Munwocte PO
03.03.2011 r. Ne 19993), (B pen. U3smenenuit Ne 1, yrB. IlocranoBnenuem I[naBHOTO
roCyJapCTBEHHOTo caHuTapHoro Bpauda Poccuiickoit @epepauun ot 29.06.2011 r. Ne 85,
N3menenuit Ne 2, yrtB. IlocranoBienuem [11aBHOro rocygapCTBEHHOTO CaHUTapHOrO Bpada
Poccuiickoit ®@eneparuu ot 25.12.2013 1. Ne 72, U3menenuit Ne 3, yrtB. [locTtaHoBieHuem
['maBHOrO rocyaapcTBeHHOro canutapHoro Bpaua Poccuiickoit ®@enepanuu ot 24.11.2015 r. Ne
81);

[Ipuka3z MunucrepcrBa oOpa3oBanus U Hayku Poccuiickoit @enepauuu ot 31.03.2014 r.
Ne 253 «OO6 yrBepxknaenun @DenepalbHOTO TMEpeUHs YUYEOHUKOB, PEKOMEHAYEMBIX K
UCIOJB30BAaHUIO  MpU  peald3allud  HMMEIOIIMX  IOCYJAapCTBEHHYIO  aKKpPEAUTALMIO
0o0pa3oBaTeNbHbIX MPOTPaMM HadaIbHOrO OOIIETr0, OCHOBHOTO OOMIET0, CPEAHEro OOIIero
obpazoBanus» (B pen. IlpukazoB Munucrepcrsa oopazoanusi u Hayku P® ot 08.06.2015 r. Ne
576, ot 28.12.2015 1. Ne 1529, o1 26.01.2016 1. Ne 38, oT 21.04.2016 1. Ne 459, ot 29.12.2016 1.
Ne 1677);

OcHoBHast oOpa3oBaTelibHasi Iporpamma cpeaHero oomero o6pasoBanus MBOY
Kpacnoo6ckoii COIII Nel.

C yuérom nH(pOPMAIIMIOHHO-METOINYECKUX MAaTEPUATIOB!

[IpumepHasi ocHOBHasi OOpa3oBaTeNbHAs MPOrpaMMa CpeaHEero oOmiero oOpa3oBaHMS

(fgosreestr.ru).
B coorBerctBMm ¢ npuHATol KoHuemmued pa3sBUTHA  MaTeMAaTH4YeCKOIo

o0pazoBanusi B Poccmiickoii @Peaepanum, mareMaTuyeckoe o0Opa3oOBaHME pellaeT, B
YAaCTHOCTH, CIEIYIOIUE KIIFOUEBBIE 3a/1a4H:

—  «IPEAOCTaBIATh KKIOMY OOYJarOIIeMyCsi BO3MOXHOCTh JIOCTMDKECHHUS  YPOBHS
MaTeMaTHUYECKUX 3HAHUHN, HEOOXOAUMOTO IS AalbHEHIIeN yCIeNTHON KU3HU B OOIIIECTBEY;

— «obecrieunBaTh  HEOOXOJIUMOE CTpPaHE YHCJIO  BBIMYCKHHKOB, MaTeMaTHYeCKas
MOJITOTOBKA KOTOPBIX JOCTATOYHA JI MPOJOJKEHUST 00pa30BaHUs B Pa3IMUHbIX HAMPABICHHUIX
n ajs HpaKTI/IquKOI\/'I ACATCIBbHOCTH, BKJIKOYaA HpeHO,ZIaBaHI/Ie MaT€MaTuKH, MaTCMAaTHYCCKHUEC
uccienoBanus, paboTy B chepe HHPOPMAITMOHHBIX TEXHOJIOTUN U AP.»;

— «B OCHOBHOM OOIIeM M CpeaHeM oO0IeM 00pa30BaHWM HEOOXOIUMO MPEIYCMOTPETH
MOJTOTOBKY OOYYaromIMXCs B COOTBETCTBHHM C MX 3alpOocaMy K YPOBHIO TOJTOTOBKU B cdepe
MaTeMaTUYeCKOro 00pa3oBaHUs.



COOTBETCTBEHHO, BBIACNAIOTCA TPHU HANpaBlIeHUs TpeOOBaHM K pe3ybTaTam
MaTEeMaTHYECKOTO 00pa30BaHMUS:

1) mpaKTHKO-OPUEHTUPOBAHHOE MaTeMaTHYeCKOe 00pa3oBaHue (MaTeMaThKa IS )KU3HH);

2) Maremaruka Juis UCIIOJIb30BaHUs B ipodeccuu;

3) TBOpuYecKOe HampaBliCHHE, Ha KOTOpPOE HaIleJeHbl Te O0O0ydJaroluecsi, KOTOpbIe
IUTAHUPYIOT 3aHUMAaThCsd TBOPYECKOM M HCCIENOBATENbCKOM paboToil B obsacTu
MaTeMaTHKH, PU3UKHU, SKOHOMUKH U JPYTUX 00IaCTAX.

IJTH HanmpaB/ieHUsI peaju3ylTcsi B JABYX 0JioKax Tpe0OOBaHMH K pe3yJbTaraMm

MaTeMaTH4ecKoro oopasopanus (0a30Bblil ypoBeHb U yIIy0/JIeHHbI YPOBEHb)

Ha 6a3oBom ypoBHe:

—  Bemyckauk mayuumcea B 10-11-m xnaccax: 1t HCIIOIb30BaHMS B TIOBCEAHEBHOM JKU3HU
U obecreyeHus] BO3MOXKHOCTH YCIEIIHOTO IPOIOJIKEHNsT 00pa30BaHusl 110 CHELUAIbHOCTSIM, HE
CBSI3aHHBIM C MTPHUKJIAHBIM UCIIOJIB30BAaHUEM MaTEMaTHKH.

—  BrinyckHUK noayyum eozmoxncnocmv nayuumuvca B 10-11-m knaccax: ais pa3BUTHUS
MBIILUIEHUS], UCIIOJIb30BaHUsl B TIOBCETHEBHOM KU3HU M 00ECIIEUEHHS] BO3MOXHOCTH YCIIELTHOIO
OPOJOJDKEHUs  00pa3oBaHMs IO  CIELUAIBHOCTSAM, HE CBSI3aHHBIM C  IPUKJIAJHBIM
HCIIOJIb30BaHUEM MaTEMATUKHU

Ilenn ocBoeHuss mporpaMMbl 0a30BOro YpoBHsI — oOOecrieueHue BO3MOXKXHOCTH

UCTIOJI30BaHUSI MAaTEMAaTUYCCKUX 3HAHUW M YMEHUN B MOBCEIHEBHOM YXMU3HU U BO3MOXKHOCTHU
YCIICIIHOTO TPOJIOJKCHUS 00pa30BaHUs IO CIIEHUAIBHOCTSAM, HE CBSI3aHHBIM C TPUKJIAJIHBIM
UCIIOJIb30BAHUEM MAaTeMaTUKHA. BHYTpH 3TOr0 ypOBHS BBIIEISAIOTCS ABE Pa3IU4HbIC IPOTPAMMBI:
KOMReHcupylouias 6a3o06as U 0CHOBHAA 6A306a4.

IIporpamma mo MaTemaTnke Ha 6a30BOM yYpOBHe NIpCHA3HAYCHA I 00yUYarOIIUXCS
CpenHEel INKONbI, HE WCHBITHIBABIIMX CEPbE3HBIX 3aTPYAHEHHH Ha TMpeabIAylleM YpOBHE
00yJeHwusI.

OOyuaromuecs, OCYIIECTBISOMNUE OOyuyeHHe Ha 0a30BOM YpOBHE, JIOJDKHBI OCBOUTH
o0mre MaTeMaTHYecKue YMEHHUsl, HEOOXOAUMBIE UIS )KH3HU B COBPEMEHHOM OOIIECTBE; BMECTE
C TEeM OHU MOJYYalOT BO3MOXKHOCTh U3YUUTh MIPEIMET TIy0xkKe, ¢ TeM, YTOOBI B JalbHEHIIIEM MPU

HEO0OXOUMOCTH U3y4aTh MAaTEMATUKY i PO(ecCHOHATIBHOTO IPUMEHEHUS.

B 3aBucumocTd OT YpOBHS MpOrpaMMbl OOJbIIE WM MEHbIIE BHUMAHUS YAETSETCS
yMEeHHIO paboTaTh MO AITOPUTMY, METOAAM IIOMCKAa aIrOpuTMa U OIpPENIeJCHHIO TPaHUIl
MPUMEHUMOCTH alNTOPUTMOB. TpeboBaHus, chopmymupoBaHHbie B pazaene «l eomerpus», B
OOJIbIIIEH CTENeHN OTHOCSTCS K Pa3BUTHUIO MPOCTPAHCTBEHHBIX MPEICTABICHUN U rpaduuecKux

MCTOIA0B, YEM K (bOpMaJ'IBHOMy OIMMUCAHUIO CTCPECOMCTPUICCKUX (baKTOB.



Y4eOHBIIl IJIaH HA U3yYeHHe MATEeMATHKH: aJIredpbl H HAa4Yajl MATEeMAaTHYECKOIrO
aHaJM3a, reoMeTprM HA yriayojeHHoMm ypoBHe B 10 — 11 kiiaccax oTBOAUT:

10 xitacc — 7 4acoB B Heneo/ 245 4acoB B rox;

11 ximacc — 7 yacoB B Hezenro/ 238 yacos B ro.

Htoro 483 yueOHBIX 4acoB.

Texkymuil KOHTPOJIb U IPOMEKYTOUYHAsL aTTECTAlUsl OCYILECTBIIAIOTCSA B COOTBETCTBUHU C
«[lonoxxeHnem 00 OCYIIECTBIEHUM TEKYLIEr0 KOHTPOJIS YCHEBAEMOCTH U MPOMEXKYTOYHOMH
aTTecTanuy o0yJaromuxcs, ux Gopmax, IepUOANIHOCTH U TOPSIIKE IPOBEICHUS.

Tekylunii KOHTPOJIb OCYLIECTBISIETCS C LENBIO MPOBEPKU CTEIEHU M KAYECTBA YCBOCHUS
MaTepuaia B XOJIe €ro M3y4eHHusl B CIEOYIOIUX (OpMax: caMOCTOSATENbHbIC, IMPOBEPOUHbIC U
KOHTPOJIbHBIE pa0OTHI, TECTHI, 324ETHI, IPOCKTHI.

HpOMe)KYTO‘-IHaﬂ arTeCTanusd OCYHCCTBIIACTCA C LCIIBIO IIPOBCPKU CTCIICHHU W Ka4YC€CTBa
YCBOCHUA MaATCpUuajia IO pe3yjibTaTaM HU3YUYCHHA COACPKAHUSA y‘l€6HOI‘O npeaMeTa B

CIeIYIOIHUX hopMax:
10 kmacc — craHIapTH3UPOBAaHHAS MTHCbMEHHAs paboTa;

11 xmacc — KOHTpobHAs paboTa.

l'ocynmapctBeHHass ~ uToroBasi — arrecTauusi  HNPOBOAUTCA B COOTBETCTBUH  C
3aKOHOJATEILCTBOM PD.



Ilianupyemble pe3y/bTaTbl H3y4YeHHUs1 Y4eOHOro npeamera '"Maremaruka'

10 kaace

JInuHocTHbIE pe3yiabTaThl ocBoeHust OOIIL

JIMYHOCTHBIE pe3yJbTaThl B c(epe OTHOILIEHUN oOy4damommxcsi K cede, K CBOeMY
3/10POBbI0, K NO3HAHUIO Ce0:

—  OpueHTanus 00y4aroluXcs Ha JOCTUKEHHE JINYHOTO CUACThS, PeaTu3alii0 TO3UTUBHBIX
JKU3HECHHBIX TEPCIEKTUB, WHUIMATHBHOCTh, KPEATHMBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
JUYHOCTHOMY CaMOOIIPEAENICHUI0, CHOCOOHOCTh CTaBUTh LI U CTPOUTH JKU3HEHHBIE TJIAHBI,

— TOTOBHOCTh M CHOCOOHOCTH OOECTEeUUTh ceOe W CBOMM ONHM3KUM JOCTOHHYIO JKU3Hb B
MIPOLIECCE CAMOCTOSATENBHOM, TBOPUECKON U OTBETCTBEHHOM 1E€ATEILHOCTH;

— TOTOBHOCTh HM CIIOCOOHOCTH OOYyYaOmUXCS K OTCTAaMBAHUIO JUYHOTO JOCTOMHCTBA,
COOCTBEHHOTO MHEHHS, TOTOBHOCTh U CIIOCOOHOCTBH BbIPa0AThIBATH COOCTBEHHYIO MO3ZHUIIMIO IO
OTHONIICHHUIO K OOIECTBEHHO-TOJUTHICCKUM COOBITHSIM TPOILIOTO M HACTOSIIET0 Ha OCHOBE
OCO3HAHUS U OCMBICIICHUS UCTOPUH, TYXOBHBIX IEHHOCTEHN U TOCTUKEHUI HAIlIe CTPaHBbI;

— TOTOBHOCTh M CIOCOOHOCTH OOYYAIOIIMXCS K CAMOPA3BUTHIO U CAMOBOCIHTAHHUIO B
COOTBETCTBUHU C OOIIEUYETOBEYECKUMHU IEHHOCTSAMU U HJealaMd TPaKIaHCKOTo OOIIecTBa,
NOTPEeOHOCTH B (PU3UYECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATHUAX CIIOPTHUBHO-0310POBUTEIHHON
JIeATEIbHOCTBIO;

— TMPUHATHE W pealu3alnus IEHHOCTeH 3I0pOBOro M 0e30macHoro ooOpasza KU3HH,
OepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (DHU3MYECKOMY U
TICUXOJIOTHYECKOMY 3]I0POBbIO;

—  HEeNpUsTHE BPEAHBIX MPUBBIYEK: KYPEHHUS, YIOTPEOICHHS alKOrojsl, HAPKOTHKOB.

JIuuHOCTHBIE pe3yJbTaThl B c(epe oTHomeHuid odyvarommxca k Poccmu kak k
Poaune (OTeuecTBy):

—  pOoccHUCKas WIEHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHUIO POCCHICKON HIEHTUYHOCTH B
MOJIUKYJIBTYPHOM COIIMYME, YYBCTBO MPHYACTHOCTH K HCTOPHKO-KYJIBTYPHOH OOIIHOCTU
poccuiickoro Hapojaa u cynboe Poccuu, maTproTus3M, TOTOBHOCTh K CiIy)KeHUI0 OTeuecTBy, €ro
3aIlUTE;

—  YB@XEHHE K CBOEMY HAapojay, YyBCTBO OTBETCTBEHHOCTH Iepes PomuHoM, ropaoctu 3a
CBOM Kpa#, cBoro PoauHy, mpouuioe M HacToslllee MHOTOHallMOHAJIbHOro Hapona Poccuw,
yYBa)XKEHHE K FOCYIapCTBEHHBIM CUMBOJIaM (rep0, ¢iiar, ruMH);

— (opMupoBaHHE YBaXEHUS K PYCCKOMY S3BIKYy KakK TOCYJapCTBEHHOMY SI3BIKY
Poccuiickoit ®denepanuu, SBISIOMIEMYCS OCHOBOM POCCHMCKOW HWICHTUYHOCTH W TJIABHBIM
(bakTOpOM HAIIMOHAIBHOTO CAaMOOTIPEICICHNUS;

— BOCIHTAHUE YBAXEHUS K KyJIbType, s3bIKaM, TPAAUIUsIM M O0ObIYasiM HapOJOB,
npoxuBaroux B Poccuiickoit denepanuu.

JIuuHOCTHBIE pe3yJbTaTbl B cdepe OTHOUIEHHH O00y4ammMXcss K 3aKOHY,
roCyaapcTBY M K IPa’KIaHCKOMY 001IeCTBY:

—  TPaXIaHCTBEHHOCThb, TPAXJAHCKas TMO3UIMS AaKTUBHOTO M OTBETCTBEHHOTO WIEHA
POCCHUHCKOrO OOIIECTBa, OCO3HAIOUIETO CBOM KOHCTUTYIIMOHHBIE TMpaBa U OOS3aHHOCTH,
YBXAIOIIETO 3aKOH W  MPaBOMOPSAJIOK, OCO3HAHHO TMPUHUMAIONIIETO  TPaJUIMOHHBIE
HAI[MOHAJIbHBIE U OOIleYeNOBeYeCKHe TYMaHUCTHUECKHE U JIEMOKPATHUYECKHE IIEHHOCTH,
TOTOBOTO K YYaCTHIO B OOIIECTBEHHOM KU3HU;

— TpHU3HAHUE HEOTYYKIaeMOCTH OCHOBHBIX TMpaB U CBOOOJ 4YelOBEKa, KOTOpHIE
MPUHAJICKAT KAXKIOMY OT POXKIACHHUS, TOTOBHOCTh K OCYIIECTBICHHIO COOCTBEHHBIX TpaB U
cB0oOOA 0e3 HapylleHus TpaB U CBOOOJ APYTUX IHUI, TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIC
mpaBa U CBOOOBI YEJIOBEKA U TPAKJAHWHA COTJIACHO OOIIEeTPU3HAHHBIM MPUHIIAIIAM U HOpMaM
MEXIYHApOAHOro mpasa U B cooTBeTcTBUU ¢ KoHcturynueit Poccuiickoit denepanuu, npaBoBas
Y TIOJINTUYECKAsi TPaMOTHOCTB;

—  MHUPOBO33pPEHHE, COOTBETCTBYIOLEE COBPEMEHHOMY YpPOBHIO PpAa3BUTUS HAYKH U
OOIIIECTBEHHOW TPAKTHUKH, OCHOBAaHHOE Ha JHAJIOTE€ KYJIbTYp, a TakKe pa3audHbIXx (opM
00IIIeCTBEHHOTO CO3HAHUS, OCO3HAHNE CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;



—  MHTEpUOpHU3alMs LIEHHOCTEN AEMOKPATHUM U COLMAIBHOM COJIMIAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PETyJIMPOBAaHUIO OTHOLIEHHI B IPYIIIe UM COLMATbHON OpraHU3allky;

— TOTOBHOCTh OOy4arOUMXcsd K KOHCTPYKTMBHOMY YYacTHUIO B IPUHATHM pPELIEHUH,
3aTparMBalOIMX HUX MpaBa M HMHTEPEChl, B TOM YHCIE B Pa3U4YHBIX (hopMax 0OIIeCTBEHHOU
CaMOOpraHu3aIH, CaMOYIIPaBIICHUs, OOLIECTBEHHO 3HAYMMOI e TeTbHOCTH;

—  TPHUBEPKEHHOCTh HJESM HWHTEPHALMOHANIU3Ma, IPY>KObl, PaBEHCTBA, B3aMMOIOMOUIH
HapOoa0B; BOCIIMTAHHUC YBAKHUTCIBHOI'O OTHOLICHUSA K HAIIMOHAJIbBHOMY JOCTOUHCTBY JIIOI[GI;'I, nux
YyBCTBAM, PEIUTHO3HBIM YOCKICHUSIM;

- T'OTOBHOCTB 06yqa10Luchs1 IMPOTUBOCTOATH HACOJIOTUH ISKCTPEMH3MA, HAallMOHAJIM3MaA,
KceHohoOUH; KOpPPYNIUH; TUCKPUMHHALIMA 1O COILMAIBbHBIM, PEIUTHO3HBIM, PaCOBBIM,
HAallMOHAJIbHBIM IMPU3HAKaAM U APYI'YM HCTATHUBHBIM COLIMAJIbHBIM SIBJICHUSAM.

JIMYHOCTHBIE pe3yJabTaTbl B cepe OTHOMIEHHH 00y4YAIIMXCH € OKPYKAKIMMHU
JIIOIbMU:

— HpPaBCTBEHHOE CO3HAHUE U TIOBEJCHHE Ha OCHOBE YCBOCHMS OOIICYEIOBEYECKUX
L[eHHOCTef/'I, TOJICPAHTHOI'O CO3HAHHA W IMOBCACHHUA B HNOJUKYJIBTYPHOM MHUPC, TOTOBHOCTU U
CIIOCOOHOCTH BECTH IUAJIOT C IPYTMMH JIIOJbMU, IOCTUTaTh B HEM B3aMOIIOHUMaHUs, HAXOAUTh
06HII/I€ LCJI U COTPYAHUYATD AJId UX JOCTHUIKCHUS,

— TpHUHATHE  TyMaHUCTUYECKHX  IEHHOCTEH,  OCO3HAHHOE,  YBAXKUTEIbHOE  H
00pO’KenaTeIbHOE OTHOIIEHUE K IPYTOMY YEIOBEKY, €ro MHEHUIO, MUPOBO33PEHHIO;

—  CIOCOOHOCTH K COIEPEKMBAHUIO U (POPMUPOBAHKE MTO3UTUBHOTO OTHOIICHUS K JIIO/SIM, B
TOM YHCJIC K JIMIaM C OrpaHUYCHHBIMH BO3MOXHOCTAMHU 300POBbS U WHBAJIINIAM; 6epe)KHOC,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (PU3UUECKOMY U IMCUXOJOTHYECKOMY 30POBBIO
JIPYTUX JIIO/IEH, YMEHUE OKa3bIBaTh MIEPBYIO IIOMOIIIb;

— (opMupoBaHHE BBIPAXEHHOW B IOBEACHUM HPABCTBEHHOH IMO3UIMU, B TOM YHUCIE
CIIOCOOHOCTH K CO3HATEJIBbHOMY BBIOOPY /100pa, HPABCTBEHHOTO CO3HAHMS U TIOBEJCHUS HaA
OCHOBE YCBOGHHUSI OOIIEUEIOBEUECKUX IICHHOCTEH M HPABCTBEHHBIX YYBCTB (YECTH, IOJTa,
CHPaBEITNBOCTH, MUJIOCEPAHS U APYKEITIOOHS);

— pa3BUTUE KOMIIETEHIIMI COTPYIHHUYECTBA CO CBEPCTHHKAMH, JCTbMH MJIAJIIIETO
BO3pacTa,  B3POCIBIMA B  00pa3oBaTelbHOH,  OOIIECTBEHHO  NOJE3HOH,  y4eOHO-
HCCJIEIOBATENLCKOM, MPOSKTHON U APYTUX BHUAX JIEATEIHHOCTH.

JInuHocTHBIE pe3yJbTaThbl B cdepe OTHOLIEHHIT O0YyYAIOIIUXCA K OKPYKAKILEMY
MHPY, *KUBOH NPHPOJE, XyI0:KECTBEHHOM KYJIbTYype:

—  MHpPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO pa3BUTHS  HAyKH,
3HAUMMOCTH HAayKH, TOTOBHOCTh K HaYYHO-TE€XHUYECKOMY TBOPYECTBY, BIAJCHHE JTOCTOBEPHOU
uH(popMaluel 0 NMEePeIOBBIX JOCTHKEHUSIX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW HAyKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 yCTPOWCTBE MUpPA U OOIIECTBA;

— TOTOBHOCTh W CHOCOOHOCTh K OOpa3OBaHHMIO, B TOM YHCJIE CaMOOOpPa3OBaHHIO, Ha
MPOTSKEHUH BCEW KU3HU; CO3HATEIHbHOE OTHOIICHHE K HEMPEephIBHOMY OOpPa30BaHUIO Kak
YCJIOBHIO YCTICIIHON MPOPECCHOHAIIBHON U 00I1IECTBEHHOM JIeATeTbHOCTH;

— DKOJIOTMYEeCKas KylbTypa, OEpeXHOe OTHOIIEHHS K PpOJHOM 3emje, MPUPOTHBIM
oorarctBam Poccum u MHpa; TOHUMAaHUC BJIUAHUA COLUAIBHO-O9KOHOMHWYCCKUX MPOHCCCOB Ha
COCTOSIHME TNPUPOJHONM M COLMAIBHOW Cpelbl, OTBETCTBEHHOCTh 3a COCTOSIHHE IPUPOIHBIX
peECYpCoOB; YMEHHUSA M HABBIKA Pa3yMHOIO NPUPOJONOJIB30BAHUS, HETEPHUMOE OTHOLIECHHUE K
NEUCTBUSAM, TPHUHOCAIINM BpEA JKOJIOTUU; NPUOOpPETEHHE OMbITa SKOJIOrO-HalpaBlIeHHOU
JeSITEIbHOCTH;

—  DCTETMYECKOE OTHOMIEHHS K MHpPY, TOTOBHOCTh K JCTETHUYECKOMY OOYCTpOMCTBY
COOCTBEHHOTO OBITA.

JInyHOCTHBIE pe3yJbTaTbl B cdepe OTHOWIEHHH O00y4YalIIMXCA K CceMbe M
poaAMTEeSIM, B TOM YHCJIe OATOTOBKA K CeMeHOM KU3HM:
— OTBETCTBEHHOE OTHOIICHHE K CO3JaHHI0 CEMbM HAa OCHOBE OCO3HAHHOTO MPHUHSATHS
LICHHOCTEH CEMEHOM KU3HHU;



— TIOJOXWTENbHBIM 00pa3 ceMbH, pOJUTEIbCTBA (OTLOBCTBA UM  MAaTEpUHCTBA),
MHTEPUOPU3ALIMS TPAAULIMOHHBIX CEMEUHBIX IEHHOCTEH.

JInyHoCTHBIE pe3yJbTaThl B cdepe OTHOUIEHHs 00y4yaloImMXcs K TpyaAy, B cdepe
COIUATIbHO-IKOHOMUYECKUX OTHOLIEHHUI1:

— yYBaXeHHE KO BceM (opMaM COOCTBEHHOCTH, TOTOBHOCTb K 3allUTE€ CBOCH
COOCTBEHHOCTH,

—  OCO3HaHHBIN BBIOOP Oymymieit mpodeccun Kak MyTh B COCO0 peanu3alnu cOOCTBEHHBIX
YKU3HEHHBIX IUIAHOB;

— TOTOBHOCTh OOYyYalOMIMXCSl K TPYIOBOH NPOPECCHOHATBHON MESATEIBbHOCTH KakKk K
BO3MOXKHOCTH ~ y4yaCTHsl B  PEIIEHWU  JIMYHBIX, OOILECTBEHHBIX, TOCYJapCTBEHHBIX,
oOLIeHalMOHAIBHBIX NPOOJIEM;

—  TMOTPeOHOCTh TPYAUTHCS, YBAKEHUE K TPYIY U JIOASAM TPYIa, TPYIOBBIM JOCTHKEHUSIM,
TO0OPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOLICHHWE K Pa3HbIM BHIAM TPYAOBOM
JeSITEIIbHOCTH;

— TOTOBHOCTh K CaMOOOCITY)KMBaHUIO, BKJIIOYas OOyYEHHE W BBIMOJHEHHE JOMAITHUX
00s13aHHOCTEH.

JIn4HOCTHBIE pe3yabTaThl B chepe GU3HIECKOr0, ICUXO0JT0THYECKOr0, COMATBHOI0
H AKaJeMHU4eCKOro 01aronoy4yust 00y4armuxcs:

—  ¢usmueckoe, HMOIMOHATBHO-TICUX0JIOTHIECKOE, COLIMAIIBHOE Onaromosyane
0o0y4aromuxcsl B )KU3HA 00pa3oBaTEeNbHON OpraHu3aluy, OIIyIIeHUE ACTbMH O€30MacHOCTH U
MICHXOJIOTHYECKOT0 KoM(pOopTa, HHPOPMALMOHHON O€301MacHOCTH.

Ils1anupyemblie MeTanpeaMeTHbIe pe3yabTarhl ocBoenust OOIl
MertanpeameTHble pe3yibTaTbl OCBOEHHUS OCHOBHOM 00pa30BaTENIbHON MpPOrpamMmbl
IIPEJICTaBJICHbI TPEMS I'PYyNIIaMH YHUBEPCAIbHBIX YueOHbIX aeiictBuil (Y'Y I).
1. PeryasiTuBHbIE YHUBEpPCAJIbHbIE yueOHbIe 1eiicTBUSA
BhInyCKHUK HAYYUTCSH:

—  CaMOCTOSITEIBHO ONPENENATh ILEJH, 3aJaBaTh NapaMeTpbl U KPUTEPUHU, MO KOTOPBIM
MO>HO OIIPENETUTh, YTO 1EIb JOCTUTHYTA;

—  OLICHHMBaTh BO3MOXKHbIE MOCIEACTBUSA JOCTUKEHUS MTOCTABICHHOM LIETU B AEATEIbHOCTH,
COOCTBEHHOW >XKM3HU M JKM3HU OKPYKAIOIIMX JIFOJIEH, OCHOBBIBASACH HA COOOPAKEHUSIX ITHKU U
MOpay;

— CcTaBUTh U (HOpPMYIUpOBaTH COOCTBEHHBIC 3a7aud B OOpPa30BATEIbHON JCSITEIBHOCTU U
JKU3HEHHBIX CUTYALUX;

— OLIGHHMBAaTh pECypChbl, B TOM 4YHCJE BpeMs W Jpyrue HeMaTepHalbHBIE PECYPCHI,
HEOOXOUMBIE JJI JOCTUKEHHSI TOCTABICHHOH 11eTH;

—  BBIOMpaTh IMYTh JIOCTHXKEHUS I1I€JIM, IUIAHUPOBATh pEIICHHE IMOCTaBJIEHHBIX 3ajad4,
ONTUMU3HPYS MaTEpUAIIbHbIE U HEMATEPUAIbHBIE 3aTPAThI;

—  OpraHu3oBbIBaTh J(PGEKTHUBHBIN IMOUCK PECYpPCOB, HEOOXOIUMBIX I JIOCTHIKEHUS
MOCTaBJIEHHOM 11eJH;

—  COIIOCTABJISITh MOJYYCHHBIN pe3yIbTaT ACSITEIHPHOCTH C TTOCTAaBICHHON 3apaHee MeIbIO.

2. Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA
BhinycKHUK HAY4YHUTCSH:

—  HUCKaTh M HAXOJUTh O0OOIICHHBIE CIIOCOOBI PEIICHUS 3aa4, B TOM YHUCIE, OCYIIECTBISTh
pa3BepHYTHI WH()OPMAIMOHHBIM TOMCK M CTaBUTh HA €ro OCHOBE HOBBIC (y4eOHBIE U
MO3HABaTEIbHbIE) 3a1a4H;

—  KPUTHYECKH OIIEHWBATh W HHTEPIPETUPOBATH HWH(POPMAIIMIO C PA3HBIX IO3HIIHH,
pacmo3HaBaTh U (PUKCHPOBATh MPOTUBOPEUUS B MH()OPMAIIMOHHBIX HCTOYHUKAX;

—  HCTOJB30BaTh pPa3UYHBIE MOJETBHO-CXEMATHUYECKUE CPEACTBA IJisi TIPE/ICTABICHUS
CYILIECTBEHHBIX CBSI3€Ml M OTHOILIEHWH, a TakKe MPOTUBOPEUYMM, BBHISBICHHBIX B
WH()OPMAITMOHHBIX UCTOYHHKAX;



—  HAaXOJWUTh U NPUBOIUTH KPUTUUYECKHE apryMEHTBHl B OTHOLICHHUU NCUCTBUHU U CYXKICHUU
JIpYroro; CHOKOWHO M Pa3yMHO OTHOCHTBCS K KPHUTHYECKHUM 3aMEYaHHUAM B OTHOLICHHH
COOCTBEHHOTO CYXKICHHS, pACCMATPHUBATh UX KaK PECYpC COOCTBEHHOTO PAa3BUTHS;

—  BBIXOJMTbH 3a paMKU y4yeOHOro NpeaMeTa M OCYUIECTBISATH LIE€JICHAIPABICHHbIN MOMCK
BO3MOXKHOCTEH Il IIMPOKOTO MEPEHOCa CPEACTB U CIIOCOOO0B ACHCTBUS;

—  BBICTpauBaTh MHIUBHUAYAJIbHYIO 00pa30BaTEIIbHYIO TPAEKTOPUIO, YUUTHIBASI OTPAaHUYEHUS
CO CTOPOHBI APYI'MX YYaCTHUKOB U PECYPCHBIE OIPAHUYCHHS;

—  MEHATH U YACPKUBATh Pa3HbIC IIO3ULMH B I03HABATEIBHON AEATEIbHOCTH.

3. KoMMyHHMKaTHBHbIE YHUBEPCAJIbHbIE YUYeOHbIe 1elicTBUS
BbINyCKHUK HAYYHUTCS:

—  OCYILECTBJIATH JACJIOBYI0O KOMMYHMKAILMIO KaK CO CBEPCTHHKAaMH, TaK U CO B3POCIBIMU
(kak BHYTpHM 0Opa3zoBaTeNbHONW OpraHM3alyu, TaK U 3a ee MpejaeraMu), Noa0upaTh MapTHEPOB
JUISL JIeJIOBOM KOMMYHUKAIIMU UCXOJs M3 COOOpaKEHHMH pe3yJbTaTUBHOCTH B3aMMOJACUCTBUS, a
HE JINYHBIX CUMITaTUH;

— TIpU OCYIIECTBICHHMH TPYNIOBOH pPabOThl OBITH Kak PYKOBOJHUTEIEM, TaK M YJICHOM
KOMaH/Ibl B Pa3HbIX pOJIsX (IeHepaTop WIeH, KPUTUK, UCIIOJIHUTENb, BHICTYNAIOLIUHN, IKCIEPT U
T.1.);

—  KOOPJIMHHMPOBATH U BBHINOJHATH PAOOTy B YCIOBUSIX pEabHOIO, BUPTYaJIbHOIO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBUS;

—  pa3sBepHYTO, JIOTMYHO M TOYHO M3JaraTb CBOIO TOYKY 3PEHHs C HCIIOJIb30BAaHUEM
aJIeKBaTHBIX (YCTHBIX U MMCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;

— pacrno3HaBaThb KOH()JIMKTOI€HHBIE CHUTyallUd M MpeloTBpallaTh KOH(DIMKTBL A0 HX
aKTUBHOW (ha3bl, BBICTpaMBATH JEIOBYI0 M OOpa3oBaTEIbHYI0 KOMMYHHUKAIUIO, wu30eras
JIMYHOCTHBIX OLEHOYHBIX CYXKICHHUH.

11 xmacce
JInuHOCTHBIE pe3yabTaThbl B c(epe OTHOUIEHHH 00y4yawlnuxcsi K cede, K CBOeMYy
310POBbI0, K O3HAHUIO Ce0s:

—  OpHeHTaIus 00yJarImUXCs Ha JOCTHIKCHHUE JIMYHOTO CUACThS, PEATH3aIUI0 TIO3HTUBHBIX
JKU3HEHHBIX TEPCIEKTUB, WHUIMATHBHOCTh, KPEATHUBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
JTUYHOCTHOMY CaMOOIIPEICIICHUIO, CTIOCOOHOCTh CTABUTH €M M CTPOUTH )KM3HEHHBIE TUIAHBL;

— TOTOBHOCThb U CHOCOOHOCTH OOECHeuuTh cebe W CBOMM OJHM3KUM JOCTOHHYIO JKU3Hb B
MPOLECCE CAMOCTOSITENLHOM, TBOPYECKOM U OTBETCTBEHHOM JEATEIbHOCTH;

— TOTOBHOCTh M CHOCOOHOCTH OOYyYarolUXCsl K OTCTAaMBaHUIO JUYHOTO JOCTOMHCTBA,
COOCTBEHHOTO MHEHHUSI, TOTOBHOCTh U CIIOCOOHOCTH BBIpA0ATHIBATh COOCTBEHHYIO MO3HUIUIO TIO
OTHONIICHUIO K OOIIECTBEHHO-TOJIUTHYECKUM COOBITUSIM TPOILIOT0 M HACTOSIIEr0 Ha OCHOBE
OCO3HAHUSA U OCMBICIICHUS UCTOPUH, TYXOBHBIX IIEHHOCTEH M IOCTHKEHUHN HAIIeW CTpaHBbI;

— TOTOBHOCTh U CIOCOOHOCTH OOYYAIOIIMXCS K CAaMOpPa3BUTHIO U CAMOBOCIHTAHHUIO B
COOTBETCTBUU C OOIICUETIOBEYSCKUMU IIEHHOCTSIMH W HJIeajjaMU T'PaKJIaHCKOTo OOIIecTBa,
NOTPEOHOCTh B PU3NYECKOM CaMOCOBEPIIICHCTBOBAHHH, 3aHATUSIX CIIOPTHBHO-03J0POBUTEIHHON
JIeATEIIEHOCTBIO;

— TpUHATHE M peanu3alys IEHHOCTeH 370poBOro M Oe3omacHOro oOpasza KHU3HH,
OepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K COOCTBEHHOMY (HU3HUYECKOMY U
MICUXO0JIOTHYECKOMY 3/I0POBbIO;

—  HETNPUSTHE BPEIHBIX MPUBBIYEK: KypEHUS, YIOTPEOICHUS aTKOTOJIs, HAPKOTHKOB.

JInuHocTHBIE pe3yabTarbl B chepe oTHOomeHHi oOydaromuxcss k Poccum kak k
Poaune (OTevecTBy):

—  poccuiickas HICHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHUIO POCCHUICKOM WACHTUYHOCTH B
MOJIMKYJIbTYPHOM COIIMYME€, YYBCTBO MPUYACTHOCTH K HWCTOPUKO-KYJIBTYPHOH OOITHOCTH
poccuiickoro Hapojaa u cyapbe Poccun, maTpuoTH3M, TOTOBHOCTH K CIyKeHUI0 OTedecTBy, €ro
3aIUTE;



— yBaXEHHE K CBOEMY HapoOJy, YyBCTBO OTBETCTBEHHOCTH Tiepen PomuHoii, ropmocTtu 3a
CBOM Kpa#, cBOO PoauHy, mpouuioe W HacTOsIIee MHOTIOHAIMOHAIbHOrO Hapona Poccum,
YBa)KCHHE K TOCYIapCTBEHHBIM CUMBOJIaM (Tep0, diar, TuMH);

— (opMupoBaHHE YBaXEHUS K PYCCKOMY S3bIKYy KakK TIOCYJapCTBEHHOMY SI3BIKY
Poccuiickoit ®denepauuu, SBISIOMIEMYCS OCHOBOM POCCHUMCKOW HWICHTUYHOCTH W TJIABHBIM
(bakTOpOM HAILIMOHAIBHOTI'O CAaMOOIPEICIICHNUS;

— BOCHHUTAHHWE YBAXEHHUS K KYyIbType, S3bIKaM, TPAAWIHUSIM U OObIUasM HapOJIOB,
npoxkuBaroux B Poccuiickoit @enepanuu.

JInuHoCTHBIE pe3yJabTaThl B cdepe OTHOIIEHUHN O0O0y4YalIIUXCH K 3aKOHY,
roCy/IapcTBY H K IPa:KIaHCKOMY 00LLeCTBY:

—  TPaXJTaHCTBEHHOCTb, TPAKIAHCKAS TO3UIMS AaKTUBHOTO M OTBETCTBEHHOTO YJICHA
POCCHUICKOro OOIIECTBa, OCO3HAIOLIETO CBOM KOHCTUTYLIMOHHBIE IpaBa M OOS3aHHOCTH,
YB@)XAIOIIErO0 3aKOH M IPaBONOPSAOK, OCO3HAHHO IPUHHUMAIOLIET0  TPAJAULIMOHHBIE
HAI[MOHAJIbHBIE U OOIleYeNOBeYeCKe TYMAaHUCTHUECKHE U JIEMOKPATHYECKHE LIEHHOCTH,
TOTOBOTO K YYaCTHIO B OOIIECTBEHHOM JKU3HH;

— T[pHU3HAHUE HEOTYYXIaeMOCTH OCHOBHBIX TMpaB U CBOOOJ 4YeIOBEKa, KOTOphIE
MPUHAUICKAT KaKIOMY OT POXKICHHS, TOTOBHOCTh K OCYIIIECTBIICHHIO COOCTBEHHBIX IpaB U
cBoOoa 0e3 HapylleHus NpaB U CBOOOJ APYTUX IHUI, TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIC
mpaBa U CBOOOJIBI YEJIOBEKA U IPKIAaHMHA COTJIIACHO OOIICNPU3HAHHBIM NPUHIIUIIAM ¥ HOpMaM
MEXIYHapOJHOTO MpaBa u B cooTBeTcTBUM ¢ Konctutynueit Poccuiickoii deneparuu, npaBoBas
U TIOJTUTHYECKAst TPAMOTHOCTb;

—  MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY VYPOBHIO pa3BUTHS HAyKu H
OOIICCTBCHHON MPAKTUKH, OCHOBAaHHOE HA JHAJOre KYJIbTYp, a TakKe pa3judHbIX ¢(opM
0OIIECTBEHHOT'O CO3HAHMsI, OCO3HAHKE CBOET0 MECTa B MOJIUKYIBTYPHOM MUPE;

—  WHTEpHOpH3al¥s [IEHHOCTEH JEMOKpPATHH U COLMAIBHON COJMIAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PEryJIMpPOBAaHUIO OTHOIICHHI B TPYIIIE WU COLUATBHON OpraHU3allNH;

— TOTOBHOCTh OOYyYarONMXCSd K KOHCTPYKTHBHOMY YYacTHUIO B TPHHATHH PEIICHUH,
3aTparvBalIIMX UX MpaBa M WHTEPEChl, B TOM YHCIE B Pa3lU4YHBIX (hopMax oOIIeCTBEHHOU
caMOOpraHu3allu, CaMOYyIPaBJIEHHs], 0OIIECTBEHHO 3HAYUMOM 1€ TeIbHOCTH;

—  TPHUBEPKEHHOCTh HJESM HWHTEPHAIMOHANN3MA, IPYKObI, PAaBEHCTBA, B3aMMOIOMOIIH
HApOJIOB; BOCITUTAHUE YBAXUTEIHHOTO OTHOIICHUS K HAI[MOHATLHOMY JIOCTOMHCTBY JTFOJICH, MX
YyBCTBaM, PEITUTHO3HBIM YOCKICHUSIM;

— TOTOBHOCTh OOYyYaromMXcs MNPOTHBOCTOSITH HACOJOTMHM JIKCTPEMH3Ma, HallMOHAINU3MAa,
KceHohoOUH; KOPPYNIUH; TUCKPUMHHALIMA 1O COIMAIBHBIM, PETUTHO3HBIM, pPaCOBBIM,
HAI[MOHAJLHBIM MTPU3HAKAM U JIPYTUM HETATUBHBIM COIHATLHBIM SIBJICHUSIM.

JInyHoCTHBIE pe3yJbTaThl B cepe OTHOWICHHH 00y4alOIIMXCS € OKPYKAIOIMMH
JIIO/IbMU:

— HpPaBCTBEHHOE CO3HAHUE U TIOBEJICHWE HA OCHOBE YCBOCHHUS OOIIECYEIIOBEYECKIX
[IEHHOCTEH, TOJICPAHTHOTO CO3HAHWS W TOBEICHHS B IMOJUKYJIBTYPHOM MHpE, TOTOBHOCTH W
CIIOCOOHOCTH BECTH UAJIOT C IPYTUMHU JIOJbMU, TOCTUTaTh B HEM B3aUMOIIOHUMaHUs, HAXOJAUTh
o0IIHe IeTTU ¥ COTPYAHUYATH JIJIS UX JOCTHKCHHS,

— TpHUHATHE  TyMaHUCTHUYECKHX  IEHHOCTEH,  OCO3HAHHOE,  YBAXKUTEIbHOE M
n00poXkKenaTenbHOe OTHOIIEHNE K JPYTOMY YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHHUIO;

—  CIOCOOHOCTH K COTEPEKMBAHUIO ¥ (POPMUPOBAHKE TTO3UTUBHOTO OTHOIICHUS K JIFO/ISIM, B
TOM YHCJIe K JIMIIAaM C OTPaHWYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbS M MHBAIUIaM; OepekHOE,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (PU3UIECKOMY U TMCHUXOJOTHYECKOMY 30POBBIO
JPYTHX JIFOJICH, YMEHHE OKa3bIBaTh MIEPBYIO TIOMOIIIb;

— (opMHpoBaHHE BBIPAXEHHOW B IOBEACHUM HPABCTBEHHOH MO3WIMU, B TOM YHUCIE
CITOCOOHOCTH K CO3HATEIBLHOMY BBIOOPY /00pa, HPAaBCTBEHHOTO CO3HAHMS W TIOBEJCHUS HA
OCHOBE YCBOEHHUSI OOIIEUeIOBEUECKUX IICHHOCTeW M HPABCTBEHHBIX UYYBCTB (UECTH, IOJTA,
CIIPaBEUTMBOCTH, MIJIOCEPIUS U IPYKETIO0H);



— pa3BUTHE KOMIIETEHLUUW COTPYAHMYECTBA CO CBEPCTHUKAMH, JI€TbMHU MJIQJIIETO
BO3pacTa, B3pOCIBIMA B  00pa3oBaTelNbHOW,  OOIIECTBEHHO  IOJE3HOW,  y4deOHO-
UCCIIEI0BATENIbCKOM, IPOCKTHOM U IPYTUX BUJAX AEATEIBHOCTH.

JIMYHOCTHBIE pe3ybTaThl B cdepe OTHOIIECHUI 00Yy4alOUIUXCH K OKPY:KaolueMmy
MHUPY, KUBOI NPHPO/e, Xy/10:KeCTBEHHON KYJIbType:

—  MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO pa3BUTHS  HAyKH,
3HAYMMOCTHU HAYKH, TOTOBHOCTh K HAyYHO-TEXHUUYECKOMY TBOPYECTBY, BJIaJICHHE HOCTOBEPHOM
uH(popMaliell 0 MEePeNOBBIX JOCTHKEHUSIX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW HAYKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTPOHCTBE MUPA U OOIIECTBA;

— TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHMIO, B TOM YHCJIE CaMOOOpa30BaHHIO, Ha
NPOTSKCHUH BCEW KU3HU; CO3HATEIHHOE OTHOIICHHE K HEMPEpPhIBHOMY OOpPa30BAHUIO Kak
YCIIOBUIO YCIIEUIHOM MpodeccroHalbHOM 1 001IeCTBEHHOM e TEIbHOCTH;

— DKOJIOTMYECKas KyJbTypa, OEpeXXHO€ OTHOIIEHUS K PpOJHOM 3eMie, MPUPOIHBIM
OorarctBam Poccum ¥ Mupa; MOHMMaHUE BIMSHHS COLMAIBbHO-PKOHOMHYECKHX IMPOILECCOB Ha
COCTOSIHUE TPUPOIAHON M COLMAJIIbHOM Cpenbl, OTBETCTBEHHOCTh 3a COCTOSHHE IPUPOJHBIX
PECYpPCOB; YMEHHUSI W HABBIKM Pa3yMHOIO MPHPOAOINOJB30BAaHUSA, HETEPIIMMOE OTHOIIECHUE K
JNEUCTBUSIM, TPUHOCSIIMM BpEI HKOJOTHUHU; MPUOOPETEHUE OIbITa 3KOJIOTO-HANPaBICHHOM
JESITEIIbHOCTH;

— OCTETHYECKOE OTHOWICHHS K MHpPY, TOTOBHOCTH K JCTETHYECKOMY OOYCTPOMCTBY
CcOOCTBEHHOTO OBITA.

JInyHOoCTHBIE Ppe3yabTaThl B cdepe OTHOLIEHHMI O00y4alolUXcsi K ceMbe H
POAUTENSAM, B TOM YHCJIe NOATOTOBKA K ceMeiiHOi )KU3HM:

—  OTBETCTBEHHOE OTHOILIEHHE K CO3/IaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO IPHUHATHUS
IICHHOCTEH CEMEITHOM KH3HU,

— TOJOXWUTENbHBIM  00pa3 ceMbH, pOJAUTENbCTBA (OTLOBCTBA UM  MAaTEpUHCTBA),
UHTEPUOPHU3ALHUS TPAIUINOHHBIX CEMEHHBIX LIEHHOCTEH.

JInyHoCTHBIE pe3yiabTaThl B cepe OTHOMIEHUs o0ydyalwuuxcsi K TPpyay, B cgepe
COMAILHO-IKOHOMHYECKHX OTHOIIEHUIA:

— yYBaXeHHe KO BceM (QopMaM COOCTBEHHOCTH, TOTOBHOCTb K 3alUTe CBOEH
COOCTBEHHOCTH,

—  OCO3HaHHBIN BBIOOp OyayIel nmpodeccun Kak MmyTh U Coco0 peanu3aiii COOCTBEHHBIX
KU3HEHHBIX TUIaHOB;

— TOTOBHOCTh OOYyYaromMXCsl K TPYIOBOH NpopecCHOHATbHOM MESATEIbHOCTH Kak K
BO3MOXXHOCTH  YYacTHsl B  pEIIEHWH  JMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX,
o0IIeHAIIMOHATBHBIX MPOOIIEM;

—  TOTpeOHOCTh TPYAUTHCS, YBOKEHHE K TPYAY U JIIOIAM TPYZa, TPYIOBBIM JIOCTHKCHHUSM,
JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOLIEHHWE K pa3HbIM BHJaM TPYAOBOM
NeSITeTTbHOCTH;

— TOTOBHOCTh K C€aMOOOCITY)KHBaHUIO, BKJIIOYas OOyYeHHE U BBINOJHEHHE JIOMAIIHUX
00s3aHHOCTEH.

JInyHOCTHBIE pe3yabTaThl B chepe GU3HMIECKOr0, ICUXO0T0rHYeCKOro, COMAILHOI0
U aKa/IeMU4YecKOro 6J1aronoJy4nst 00y4aromuxcs:

—  ¢usuueckoe, HMOLMOHAIBHO-TICUX0JIOTHYECKOE, COLIMAJIbHOE Onaromonydue
00yJaromuxcsi B )XKM3HA 00pa3oBaTEeIbHON OpraHW3aliy, OIIYIIEHHE ICTbMU 0€30MacHOCTH H
MICUXOJIOTHYECKOro KoM(popTa, HHPOPMALIMOHHON 0€301MacHOCTH.

IInanupyembie MeTanpeaMeTHbIe pe3yabTaThl ocBoeHust OQOII
MertanpeameTHble pe3yJbTaTbl OCBOEHHUS OCHOBHOW 00pa30oBaTEIbHOM MpOrpammbl

IpeJCTaBJIeHbI TPeMs IpyIaMi YHUBEpCAIbHBIX yueOHbIX feiictBuit (YV /).

1. PerysiTUBHbIe YHUBEPCAJIbHbIE YUeOHbIe 1elicTBUSA



BbINyCKHHUK HAY4YUTCS:

—  CaMOCTOSITENIbHO OMpENeNATh IeNd, 3aJaBaTh IapaMeTpbl U KPUTEPUHU, MO KOTOPHIM
MO’KHO OIIPENIEINTb, YTO LI€JIb JOCTUTHYTA;

—  OIICHMBAaTh BO3MOJXKHBIE MOCIEACTBUS JOCTUKEHUS MMOCTABJICHHOMN LENH B JIEATEIbHOCTH,
COOCTBEHHOM KU3HU M JKU3HU OKPYKAIOIIMX JIIOJICH, OCHOBBIBAsACh HA COOOPAKEHUSIX ITHKH H
MOpau;

—  CTaBUTh U (POPMYyIUPOBATH COOCTBEHHBIC 3a/la4yMl B 00Pa30BATEIBHON JEATCILHOCTH H
YKU3HEHHBIX CUTYaIUsX;

— OLEHHMBAaTh pECypchl, B TOM 4HCIE BpeMs W Jpyrue HeMaTepualbHble PECypChl,
HEOOXOUMBIE JJI JOCTUKEHHSI TIOCTABJICHHOM 11eTH;

—  BBIOMpaTh MYTh JOCTHIKCHHS LENH, IUIAHUPOBATh pEIICHHE IIOCTABJICHHBIX 3ajad,
ONTUMM3HUPYS MaTepHalIbHbIE U HEMaTepUaIbHbIE 3aTPAThI;

—  OpraHu3oBBIBaTH J(PPEKTUBHBI TOUCK PECYpCOB, HEOOXOIUMBIX JUISI JTOCTHXKCHUS
MOCTaBJICHHOW LIENH;

—  COIOCTABJISITH MOJTYYEHHBIN pe3yibTaT JESATENBHOCTH C IOCTABIEHHON 3apaHee LETIbIO.

2. Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUSA
BbInyCKHUK HAYYUTCS:

—  HUCKaThb M HaXOAUTH 00OOIIEHHBIE CIIOCOOBI PEIICHUS 3aa4, B TOM YHUCIIE, OCYIIECTBISTh
pa3BepHyTbIil MH(GOPMALMOHHBIA IOMCK M CTaBUTh HA €ro OCHOBE HOBble (yueOHblE WU
MO3HABATENIbHbIC) 3a/1a4H;

— KpWUTHUYECKH OICHUBATh W WHTEPIPETHPOBATH HHPOPMALUIO C pPasHBIX MO3MINH,
pacmo3HaBaTh U (PUKCHPOBATh MPOTUBOPEUNS B MH()OPMALIMOHHBIX HCTOYHUKAX;

—  HUCIOJIb30BaTh pA3JIUYHbIE MOJIEIbHO-CXEMAaTUYECKUE CPEJCTBA [UIsl IPEJCTaBICHUS
CYLIECTBEHHBIX CBA3€H W OTHOUICHWH, a TakKe MPOTHUBOPEYU, BBIIBICHHBIX B
UH(POPMALMOHHBIX HCTOUHUKAX;

—  HaxOJUTh M MPUBOAUTH KPUTUYECKUE apTyMEHTHI B OTHOUICHHH JEUCTBUU U CYKICHHIM
JPYroro; CHOKOHHO M pPa3yMHO OTHOCHUTBCS K KPUTHYECKHM 3aMEYaHUSM B OTHOIICHUH
COOCTBEHHOTO CY)KJIEHUsI, paCCMaTPUBATh UX KaK Pecypc COOCTBEHHOTO Pa3BUTHS;

—  BBIXOAMTH 32 PaMKU y4yeOHOro MpeAMeTa U OCYILECTBIATH I€JIEHAIIPABICHHBIN MOUCK
BO3MOXKHOCTEH Il IIMPOKOTO MEPEeHOca CPEACTB U CIIOCOO0B ACHCTBUS;

—  BBICTpaWBaTh HHIMUBUAYAIHHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YIUTHIBASI OTPAaHUYCHUS
CO CTOPOHBI APYTHX YYACTHUKOB M PECYPCHBIE OIPaHUYEHUS;

—  MEHATH U YICP’KUBATh pa3HbIe TIO3HUIIMHU B MIO3HABATEIHLHOMN IEATEIIEHOCTH.

3. KoMMyHUKaTHBHbIE YHMBepcalbHble yueOHbIe AeiicTBUS
BbInyCKHUK HAYYUTCS:

—  OCYLIECTBIATH JIEJIOBYI0 KOMMYHHUKAIIUIO KaK CO CBEPCTHHKaMM, TaK M CO B3POCIBIMHU
(xak BHYTpH oOpa3oBaTesIbHON OpraHU3aluy, TaKk U 3a €€ MpejesiaMu), NoJ0MpaTh MapTHEPOB
JUIs JIeJIOBOM KOMMYHUKAILMU UCXOJs M3 COOOpaKeHWH pe3yJbTaTUBHOCTH B3aUMOACUCTBUS, a
HE JIMYHBIX CUMIIATHI;

— TpU OCYIIECTBJIEHHMHM TPYNIOBOH pPabOThl OBITh Kak PYKOBOJHUTEIEM, TaK M YJICHOM
KOMAaHJIbI B Pa3HBIX POJISIX (TeHEpaTop WA, KPUTHUK, UCIIOJHUTEINb, BRICTYIIAIONINHI, SKCIEPT H
T.1.);

—  KOOPIWHHPOBATH W BHINOJHATH PAa0OTy B YCIOBHSX pPEaJbHOTO, BUPTYaITbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOCHCTBUS;

—  pa3BepHYTO, JIOTMYHO W TOYHO H3JaraTh CBOIO TOYKY 3pPEHHUS C HCIOJIb30BAaHUEM
a/IeKBAaTHBIX (YCTHBIX M MMCbMEHHBIX) S3BIKOBBIX CPEJICTB;

—  pacmo3HaBaTh KOH(DIMKTOTCHHBIE CHUTYAllMH W TIPEAOTBPAIIaTh KOH(IUKTHI 10 WX
aKTUBHOM (ha3bl, BBICTpaMBaTh JENOBYI0 M 0O0pa3oBaTEeIbHYI0 KOMMYHHUKAIUIO, H30eras
JMYHOCTHBIX OIICHOYHBIX CYXKICHHA.

Ilnanupyemble npeaMeTHbIe pe3yJabTaThl ocBoeHusst OOII



MareMaTHKa: anreﬁpa H HAYaJ1a MATEMAaTHIECCKOI'0o aHa/In3a, recoMeTpus

Yriay0JjeHHblii YypOBEHb
«CHCTEeMHO-TeOpeTHYEeCKHE Pe3YJIbTAaThI»

Paszpnen Il. BeimyckHUK HAy4YHuTCS V. BoinycKHUK
MOJIYYUT BO3MOKHOCThH
HAY4YHUThCS
Henn JIJisT  yCHEemrHOTO TMPOJOJKCHHST 00pa30BaHMs TIO st obecrnieueHus
OCBOEHHUSI | CIICLHIMAIILHOCTSIM, CBSI3aHHBIM c MPUKJIIAJIHBIM | BO3MOXHOCTH YCIIEITHOTO
nmpeaMeTa | UCIOJIb30BAHUEM MAaTEMATUKU MPOJOJDKCHHSI 00pa30BaHMs IO
CHEHUAIBHOCTAM, CBA3aHHBIM C
OCYILIECTBJICHUEM HAy4YHOUM U
HCCIICA0BATEIbCKOM
JIeITCIIBHOCTH B obnactu
MaTEMATHUKU U CMEKHBIX HAYK
JJieMeH 10 knacc e JlocTuKeHue pe3ybTaToB
ThbI TEOPUU CB0O0OOTHO OIIEPUPOBATH MOHATHAMH: KOHEUHOE paznena II;
MHOXKECTB MHOXECTBO, 3JICMCHT MHOXKECCTBA, ITIOJMHOXCECTBO, ® OIIepUPOBATH MOHITHEM
" nepeceueHre, 00beTMHCHUE U PA3HOCTh MHOXKECTB, ONpeAcIIeHUs, OCHOBHBIMHU
MaTreMaTu YHCIIOBbIE MHOKECTBA Ha KOOPJIMHATHOM MPSIMOM, BUJIAMU ONIPEACIICHUMN,
YecKou OTPE30K, UHTEPBAJI, IIOJIYUHTEPBAJ, IPOMEKYTOK C OCHOBHBIMH BHJIAMHU TEOPEM;
JIOTUKH BBIKOJIOTOW TOYKOM, TpadpuuecKoe mpeacTaBIeHNE
MHO>XKECTB Ha KOOpI[PIH&THOfI IIIIOCKOCTH, ® [IOHMMAaTh CYTb KOCBEHHOI'O
3aJ1aBaTh MHOYKECTBA IEPECUNCIICHUEM U JI0Ka3aTeabCTBA;
XapaKTCPHUCTUICCKUM CBOfICTBOM; ® QOICpUPOBATH MOHATHAMU
OIIEPUPOBATh IOHATUSAMHU: YTBEPKICHUE, OTPULIAHUE CUETHOI'O M HECUCTHOTO
YTBEPKICHNS, UCTUHHBIC U JIOXKHBIE YTBEPKICHUS, MHOKECTBA;
Ipu4iuvHa, CICACTBHUC, YaCTHBIN cnyqaﬁ 06III€FO ® JTIPUMEHSITH METO
YTBCPXKACHUA, KOHTPIIPHUMED, MaTeMaTUYECKON MHIYKIIUU
MPOBEPATH MPUHAIIIEKHOCTD JIIEMEHTA MHOKECTBY; JUTSL IPOBEICHUS
HaXOJUTh MepeceueHue U 00beTUHEHIE MHOXKECTB, B paccyXIeHui u
TOM YHCJIE MIPEJICTABICHHBIX Ipa@UuecKy Ha YUCIOBON JIOKa3aTeNbCTB U IIPU
IIPSIMOM M Ha KOOPJAMHATHOM INTIOCKOCTH; peLIeHnH 3a1a4.
MPOBOAUTH TOKA3aTEJIbHBIE PACCYKICHUS I B noBceaHeBHOM KM3HHM U NIPH
000CHOBaHUS UCTUHHOCTHU YTBEPKICHUM. U3YyYCHU U APYIruX
MOBCEIHEBHOM JKU3HU MU MNPH HU3YYEHUH JAPYrux NMpeIMeToB:
NpeIMeToB: ® HCIOJIb30BaTh TEOPETUKO-
HCIOJIb30BaTh YHCIOBBIE MHOKECTBA Ha KOOPJMHATHOM MHOYECTBEHHBIHN S3BIK U
MPSMON M Ha KOOPJAUHATHOM TJIOCKOCTH JIJI1 ONTUCAHUS SI3BIK JIOTUKHU IJIS OIIMCAHUS
peanbHBIX IIPOLIECCOB U SBJICHUN; PEATBHBIX MPOLIECCOB U
IIPOBOAUTEH OKA3aTEIbHBIC PACCYKICHUS B CUTyallUIX SIBJICHUH, TIPU PEIICHUU
MTOBCETHEBHOM KU3HU, NTPU PEIICHUH 3a7a4 U3 IPYTUX 3aja4 Apyrux y4eOHbIX
peIMETOB IIpeaAMETOB
Yuciaa H CB00OHO ONIEpUPOBATH MOHATHIME: HATYpaIbHOE e JlocTHXKEHHE PE3yIHTATOB
BbIpaxe YHUCIIO0, MHOXKECTBO HATYPAJIbHBIX YUCEI, LIEJIOE YUCIIO, pazaena II;
HUSA MHOKECTBO II€JIBIX YHCEeT, OOBIKHOBEHHAS IPOOb, e CBOOOJHO ONEpPUPOBATH

JecsITHYHAs ApoOb, CMENIAHHOE YMCIIO, PalliOHAIEHOE
YHCII0, MHOXKECTBO PAllMOHAIBHBIX YHCEIT,
HMppalMOHAJILHOE YMCII0, KOPEHD CTENEHU N,
JNEUCTBUTEIILHOE YMCII0, MHOKECTBO JEHCTBUTEIBHBIX

YU CJIIOBBIMA MHOXECTBAMH
IIpU PELLICHUH 3a/1a4;

e [IOHMMAaTh IPUYMHBI U
OCHOBHBIE WJIEW PACIIHPEHUS




YuCes, FeOMETpUUecKasi MHTEPIPETAINs HATYPATbHBIX,
ENBIX, PAIIMOHANBHBIX, JEHCTBUTEIBHBIX YHCET,
MMOHUMATh U OOBSICHATH PA3HUILY MEXKY TTO3UITMOHHOM
Y HETIO3UIIMOHHOM CHCTEMaMHM 3aIiCH YUCeT;
MEePEBOANTH YHUCIIA U3 OJHOM CHCTEMBI 3aIHCH
(crCcTeMBI CYUCIICHHS) B IPYTYIO;

JTIOKa3bIBaTh U UCIIOJIb30BATh MPU3HAKU JEITUMOCTU
CYMMBI U POU3BEICHUS IPU BBHITTOJTHECHUH
BBIYHCIICHUI U PEIICHUU 3a]1a4;

BBITIOJIHATH OKPYTJIEHHE PAllMOHATBHBIX U
UPPALMOHATBHBIX YUCE C 3aIaHHOU TOYHOCTBIO;
CpPaBHUBATH JICHCTBUTEIIbHBIC YHCIIa PA3HBIMU
crocodamus;

yIOpSAI0YMBATh YKCIIA, 3AMIHCAHHBIE B BUJIC
OOBIKHOBEHHOM U JIECATUYHOMN 1po0OH, yucia,
3aMrcaHHbIC C UCIIOIb30BaHUEM apU(METHIESCKOTO
KBaJPaTHOT'O KOPHS, KOPHEH CTeNeHu O0bIIe 2;
Haxoauth HOJI 1 HOK pa3ubiMu cnocobamu u
HCITOJIB30BaTh UX MPH PEIICHUH 3a/1a4,

BBITIOJIHATH BBIUUCIICHUS U TPE0Opa3OBaAHUS
BBIPOKECHHH, COACPIKAIIUX JICHCTBUTEIHHBIC YUCIIA, B
TOM YHCJIe KOPHU HATypaJbHBIX CTEIICHEH;
BBITIOJIHATH CTaHAAPTHBIE TOXKCCTBEHHBIC
npeoOpa3oBaHMs TPUTOHOMETPUUYECKHX,
WUPPALMOHATEHBIX BBIPAXKCHUI.

B noBceqHeBHOIl MKM3HM M TPH H3YYEHHH [PYrHX

npeaMeToB:
BBINOJIHATH U OOBSACHATH CPAaBHEHHUE PE3YJIbTATOB
BBIYUCIICHUH [IPU PELICHUU PAKTUYECKUX 3a/]ay, B
TOM YHCJIE€ TPUOIMKEHHBIX BBIYUCICHUN, HCTIONB3YSI
pas3Hble CII0COObI CPaBHEHUH;

3aIMCBIBAaTh, CPABHUBATH, OKPYTJISITH YUCIIOBBIE
JTAHHBIE PeabHBIX BEIMYMH C MCIIOJIb30BaHUEM
pa3HbIX CUCTEM U3MEPEHMUS;

COCTABIISITh M OIICHUBAThH PA3HBIMU CIIOCOOAMH
YHCIIOBBIE BEIPAKECHUS TIPU PEIICHUH MPAKTHIECKUX
3aJa4 ¥ 3a/1a4 U3 JPYrux y4yeOHbIX MpeAMETOB

YHCIIOBBIX MHOYKECTB;
BJIAJIETh OCHOBHBIMU
HOHSITUSIMHA TEOPUU
JETUMOCTH TIPU PEIICHUU
CTaHJIApPTHBIX 3a/1a4

UMETh 0a30BbIC
IIPE/ICTABIEHUS O MHOYKECTBE
KOMIUIEKCHBIX YHUCEIL;
CBOOOHO BBHITIOTHSATH
TOKJIECTBEHHbBIE
npeoOpa3oBaHMs
TPUTOHOMETPUUECKUX
BBIPAXKCHHUI;

BIaJeTh (hopMysoii GmHOMA
HreroTona;

MPUMEHSTh [P PEIICHUN
3a/1a4 TeOpeMy O JIMHEHHOM
npeacrasiennn HOJL;
MPUMEHSTh [P PEIICHUN
3anau Kuraiickyro Teopemy
00 ocTaTKax;

MPUMEHSTh [P PEIICHUN
3ama4y Manyio TeopeMy
®epma;

YMETb BBITIOJIHATH 3aMHCh
YyyCia B MO3ULIUOHHOM
CUCTEME CUHCIICHUS;
MIPUMEHSATD MPU PEIICHUN
3a/1a4 TEOPETUKO-UHCIIOBbIE
(YHKIIUU: YUCTIO U CyMMa
JenuTeNnen, PyHKIIo
Olinepa;

MIPUMEHSATD MPU PEIICHUN
3a/1a4 IEeMHbIe ApooH;
MIPUMEHSATH MPU PELICHUN
3a1a4 OCHOBHYIO TEOPEMY
anreoOpsl;

MIPUMEHSATH MPU PELICHUN
3a/1a4 npocTeniine QyHKIu
KOMIIJIEKCHON IEPEMEHHOMN
KaK T€OMETPUYECKHUE
npeoOpazoBaHMs

YpaBHeHust
U HepaBeH
cTBa

CB00OOAHO ONIEPUPOBATH MOHATUSIMH: YPaBHEHHUE,
HEPABEHCTBO, PABHOCUJILHEIE YPABHEHUS U
HEPaBEHCTBA, YPABHEHUE, SBIAIOLIEEC CIEACTBUEM
Jpyroro ypaBHEHHUS, YPaBHEHUS, paBHOCWILHBIE HA
MHOX€ECTBE, pAaBHOCUJIbHbIE ITPe0Opa3oBaHus
YpaBHEHU;

pelaTh pa3Hble BUAbI YPABHEHUN U HEPABEHCTB U UX
CUCTEM, B TOM UHUCJIE HEKOTOpBIE ypaBHEHNUS 3-1 U 4-ii
CTeNeHel, APOOHO-pallMOHATIbHBIE U UPPAIlOHAJIbHBIE;

JocTtrxenne pe3yabTaToB
pazaena II;

CBOOOJTHO OTIPENIENATh TUI U
BBIOMPATh METOJI PELICHUS
ITOKA3aTEeIbHBIX YPAaBHEHUIN
U HEPABEHCTB,
HppalMOHATBHBIX
YPaBHEHUI U HEPABEHCTB,
TPUTOHOMETPUUECKUX




OBJIaJIETh OCHOBHBIMU THIAMH [TOKa3aTEIbHbBIX,
UPPAIMOHATIBHBIX, CTEIICHHBIX YPABHEHUH U
HEPABEHCTB U CTaHJAPTHBIMU METOJAMH UX PELICHUN U
MPUMEHSTh UX TPU PEUICHUH 3a/1a4;

MPUMEHSTh TeopeMy be3y k perienuo ypaBHeHHI;
MIPUMEHSTh TeopeMy BueTa [1st pernieHns HeKOTOPBIX
YpaBHEHUH CTETICHU BbIIIE BTOPOA;

MMOHUMATH CMBICII TEOPEM O PABHOCHIIBHBIX U
HEPABHOCHIIBHBIX MPEOOPA30BAHUSIX YPAaBHEHUN U
YMETb UX JI0Ka3bIBATH;

BIIQJICTh METOJIaMU PEIICHUS YPaBHCHHIA, HEPABCHCTB U
UX CHUCTEM, YMETh BBIOUPATH METO]I PEIICHUS U
000CHOBBIBATH CBOM BHIOOD;

KCII0JIb30BaTh METO MHTEPBAJIOB JJI PEIICHUS
HEPABEHCTB, B TOM YHCIIE APOOHO-PAIMOHALHBIX U
BKJIIOUAIOIIUX B ce0s MppallOHATbHbBIE BBIPAXKECHMUS,
pemiaTh aredpandeckue ypaBHEHHs 1 HEPABEHCTBA U
WX CHCTEMBI C TTapaMeTpamMu aJire0Opandeckum 1
rpadguuecKkuM METoIaMu;

BJIAJIETh PA3HBIMU METOJIaMH JTI0KA3aTeIbCTBA
HEPABEHCTB;

peliaTh ypaBHEHUS B IENIBIX YUCIIAX;

n300pakaTh MHOXKECTBA Ha TNIOCKOCTH, 33aBa€MbIe
YpaBHECHUSIMH, HEPABCHCTBAMU U MX CUCTCMAMH;
cBOOO/IHO UCTOIB30BaTh TOXK/IECTBEHHBIE
npeoOpa3oBaHus MPU PEIICHUN YPaBHEHUN U CUCTEM
ypaBHEHUI

B noBceqHeBHO# :KM3HM M TPU H3YYEHHH [PYrux

NpeaIMeTOB:

COCTaBJIATh U PEIIATh YPAaBHEHNUs, HEPABEHCTBA, UX
CHCTEMBI IIPU PELICHUH 3a/1a4 JPYTUX yUeOHbIX
IIPEIMETOB;

BBINOJIHATH OLEHKY IPaBOI0100uUs pe3ybTaToB,
MIOJIy4aEMBIX IIPU PEILIECHUH Pa3JINYHbIX YPABHEHUH,
HEPAaBEHCTB U UX CHCTEM MPHU PELIECHUH 337a4 APYTUxX
y4eOHBIX IPEMETOB;

COCTaBJIATh U pellaTh YPaBHEHUS U HEPABEHCTBA C
napamMeTpamH IpH pelIeHUH 3aj1ay APYruxX y4eOHbIX
IIPEIMETOB;

COCTaBJISTh YPaBHEHHE, HEPABEHCTBO WIH UX CUCTEMY,
OIMCBHIBAIOLIUE PEANBHYIO CUTYALUIO WU MPUKIIAJHYIO
3a/1a4y, HHTEPIPETUPOBATh MOYYE€HHbIE PE3YJIbTATHI;
MCII0JIb30BaTh IPOrPaMMHBIE CPEICTBA IIPH PELICHUN
OTJIENIbHBIX KJIACCOB YPABHEHUI U HEPABEHCTB

YpaBHEHUH U HEPABEHCTB, X
CUCTEM;

cBOOOJIHO pelIaTh CUCTEMBI
JIMHEHHBIX YPABHEHUH;
pelaTbs OCHOBHBIE TUIIBI
YPaBHEHHUI U HEPABEHCTB C
rapamMeTpamu;

IIPUMEHATH TP PELICHUN
3a1a4 HepaBeHcTBa Komm —
bynsxosckoro, beprymu;
UMETb MPEICTABICHUE O
HEPAaBEHCTBAX MEKIY
CPEIHUMHU CTEIICHHBIMU

DyHKIUH

Brnanets moHATHAMU: 3aBUCUMOCTD BEJTHYUH,
(byHKLUSA, apryMEHT ¥ 3HaueHHue QyHKIIUU, 00JIacTh
OTIpeNIeJIeHUs] 1 MHOYKECTBO 3HAUCHUH (DYyHKITHH,
rpaduK 3aBUCUMOCTH, TpapuK GYHKLIUH, HYIH
(GYyHKIINHY, TPOMEKYTKH 3HAKOITOCTOSIHCTBA,
BO3PACTaHME Ha YHCIOBOM IPOMEXKYTKE, yObIBaHUE Ha
YHCIIOBOM MPOMEXKYTKE, HANOOJIbIIIee U HANMEHbIIIEe

JlocTrkeHue pe3ynbTaToB
pazaena II;

BJIAACTH ITOHATUEM
ACUMIITOTHI U yMeTB €ro
MIPUMEHSATH PU PELICHUU
3ajay;

MIPUMEHSTh METO/IbI




3Ha4YeHue (PYHKIUHN Ha YUCIOBOM IIPOMEXKYTKE,
nepuoauieckas GyHKIHUs, IEPHOJ, YETHAS U HEUeTHas
(GyHKLUYU; YMETh IPUMEHATh 3TU MOHATUS IPU
pEIlIEHUN 3a/]a4;

BJIaJI€Th IOHATUAMHU TPUTOHOMETPHUECKUE (PYHKLINY;
CTPOUTH UX TPAPUKH U yMETh IPUMEHSATH CBOHCTBA
TPUTOHOMETPUUYECKUX (QYHKLUI NP pEIICHUH 3a1a4;
BJIQJICTh MOHATHEM 00paTHAs (PYHKIUS; TPUMEHSITH 3TO
IOHSITUE IIPU PELICHUU 3ajay;

IPUMEHSATH [P PELLICHUHN 3a7a4 CBOMCTBA (DYHKIIHIA:
YETHOCTb, IEPUOJUYHOCTh, OTPAHUYEHHOCTD;
IIPUMEHSITD [IPU PELIECHUH 3314 [IPe0Opa30oBaHUs
rpaduKoB QYHKIH;

BJIAJIeTh MOHATHUAMH YUCIIOBAsI 1OCIIE10BATEIbHOCTD,
apudMeTHUecKas U FeOMEeTpUUECcKasi POrpeccus;
MIPUMEHSIThH [IPU PELIEHUHU 33]1a4 CBOMCTBA U NPU3HAKU
apupMeTUYECKON U FeOMETPUUECKON POTPECCHA.

B noBceqHeBHO# :KM3HM M NPU H3YYEHHH [PYrux

Y4eOHBIX NIPeIMeTOB:

OIpeNIeNIATh 10 IpauKaM U UCIOJIb30BaTh JUIs
pelIeHUs IPUKIAHBIX 3a7a4 CBOMCTBA pEaJIbHbIX
IIPOLIECCOB U 3aBUCUMOCTEN (HaubobIIne U
HAaUMEHBIINE 3HAYCHUS, IPOMEKYTKH BO3paCTaHUs U
yObIBaHUs (YHKIIUH, TIPOMEKYTKH 3HAKOTIOCTOSHCTBA,
aCHMIITOTBI, TOYKH Meperuda, Nepuos u T.11.);
MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOU
IIPAKTUYECKON CUTYalUu;.

OTIPEIeNIATH TI0 TpaduKaM MPOCTEUIIIHE
XapaKTEPUCTUKH ITEPUOAUYECKUX ITPOLIECCOB B
O6M0JI0THH, SKOHOMHUKE, My3bIKE, PAJHOCBSI3H U JIp.
(ammuTyMa, NEPUOA U T.11.)

pelIeHUs TPOCTEHUIINX
TG depeHIaIbHbIX
ypaBHEHUI NIEPBOTO U
BTOPOT'O TOPSAIKOB

9J1IeMeHTDI
MaTeMaTH4
€CKOro
aHaJIHn3a

Bragets monsiTueM GeCKOHEUHO YOBIBarOIas
reoOMeTpUYeCcKasi MPOrpeccust U yMeTh IPUMEHSAThH €T
P PELLEHNH 3a/1a4;

MIPUMEHSATD JIJIS1 PEIICHUS 3a/1a4 TEOPUIO TIPEJICTIOB;
BJIAJCTh HOHATUAMH O€CKOHEUYHO OOJIBIINE U
OECKOHEYHO MAaJIbIe YHCIIOBBIC ITOCIEI0BATCIEHOCTH B
YMETh CpaBHUBATh OECKOHEYHO OOJBIINE U
OECKOHEYHO MAJIbIe ITOCIE0OBATEILHOCTH;

BIIQ/IETh MOHATHIMHU: POU3BOIHASA (DYHKIIUU B TOUKE,
MPOU3BOIHAS (PYHKIINH;

BBIYUCIISITH TIPOU3BOJIHBIE JIEMEHTAPHBIX (PYHKIUH U
UX KOMOMHAIIMIL;

UCCIeoBaTh PYHKIIMH HA MOHOTOHHOCTH U
AKCTPEMYMBI;

CTPOUTH TpaQUKH ¥ MPUMEHATH K PEIICHUIO 33714, B
TOM YHCIIE€ C TapaMEeTPOM;

BJIA/IETh MOHATHEM KacaTebHas K TpaduKy QyHKIUH U
YMETh IPUMEHSTD €r0 MPHU PEIICHUH 337124

B noBceHeBHOM KU3HU U TIPU U3YYEHUU APYTUX y4EOHBIX

PEeIMETOB:

JocTrxenne pe3yiabTaToB
pazaena II;

CcBOOOJTHO BJIAJIETh
CTaH/IapTHBIM ammnapaToM
MaTeMaTHYeCKOro aHaJIn3a
JUIS1 BBIYMCIICHUS
MIPOU3BOJIHBIX (QYHKIIUU
OJIHOM IIEPEMEHHOI;
CBOOOJHO IPUMEHATH
anmnapaTr MaTeMaTH4ecKoro
aHaJIM3a JUIsl UCCIIE0BaHuUs
(yHKIHI ¥ TOCTPOCHHS
rpaduKoB, B TOM YHCIIE
WCCIIeIOBaHMS Ha
BBIITYKJIOCT;

OIepUPOBAThH B CTAHIAPTHBIX
CUTYalUsAX MPOU3BOAHBIMU
BBICIIMX MOPSAKOB;

YMETh PUMEHSTH MTPH
pELIEeHNH 3a/1a4 CBOMCTBA




penaTh NpUKJIaAHbIC 3a/1a4U U3 OUOJIOTHH, (PU3HKH,
XUMHHU, SKOHOMUKHU U APYTUX NpCAMCTOB, CBA3aHHBIC C
UCCIICIOBAaHHEM XapPaKTEPUCTHK MTPOIECCOB;
HHTEPIPETUPOBATH IOIYyYE€HHEIE PE3YIIHTAThI

HENpepbIBHBIX (DYHKIIHIA;
YMETb IPUMEHSATH IPU
peLIeHUH 3a]1a4 TEOPEMBI
Beiiepmrpacca;

YMETh BBIIOJIHSATD
pUOJIMKEHHBIE BEIYMCICHUS
(MeToabl peleHus
YpaBHEHUH, BBIYUCICHUS
OIIPEIEJIEHHOTO UHTErpaa);
YMETb IPUMEHSTh
HPUI0KEHUE IPOU3BOJHON U
OIIPEIEJIEHHOT0 UHTErpaia K
peLLeHHIO 3a/1a4
€CTECTBO3HAHMSI;

BJIAJIETh IOHATUSAMH BTOpPas
IPOM3BO/IHAsSL, BBITYKJIOCTb
rpaduka GyHKIUU U YMETh
uccienoBaTh (PyHKIHMIO Ha
BBIITYKJIOCTb

Crarucru
Ka H
Teopus
BEpPOSITHOC
TeM,
JOTMKA |
KOMOMHA
TOPHUKA

OnepupoBaTb OCHOBHBIMH ONHCATEIbHBIMU
XapaKTepUCTUKAMU YHUCIIOBOIO HAbOpa, MOHATHEM
reHepalibHasi COBOKYIHOCTb U BEIOOPKOIL U3 Hee;
OTIEPUPOBATH MOHATHIMU: YaCTOTA U BEPOSTHOCTD
COOBITHSI, CyMMa U IIPOU3BEIEHUE BEPOSATHOCTEN,
BBIUHUCIISATh BEPOSITHOCTU COOBITHI HAa OCHOBE MOJICYETa
4lClla UCXO0B;

BJIaJIeTh OCHOBHBIMU MOHATHSMHU KOMOUHATOPUKH U
YMETh UX IPUMEHSTh [IPU PELICHUH 3a/1a4;

UMETh IPEJCTaBlIeHnE 00 OCHOBAX TEOpUU
BEPOSITHOCTEM;

UMETD MPEJCTABICHUE O JUCKPETHBIX U HETIPEPBIBHBIX
CIIy4alHbIX BEJIMYMHAX U paclpeesieHusX, o
HE3aBUCHMOCTH CIIy4aiiHBIX BEJIMYUH;

WUMETH MPEJCTABICHHE O MATEMAaTHIECKOM OXKUIaHUH U
JIICTIEPCHUU CITyYaifHBIX BEITHYHH;

UMETb MPEJCTABICHHE O COBMECTHBIX paclpeieNeHusX
ClIydaliHBIX BEJIMYUH;

MIOHUMATh CYTh 3aKOHA OOJIBLINX YHCEN U
BBIOOPOYHOIO METOIa U3MEPEHUSI BEPOSITHOCTEI;
UMETb MPEJCTABICHUE O HOPMAILHOM PACIIpeeIeHIH
U IpUMepax HOPMAJIbHO paclpeeSIeHHbIX CIydailHbIX
BEJINYWH;

UMETb MPEJCTABICHHE O KOPPEJSALUH CITydalHbIX
BEJIMYMH.

B mnoBcegHeBHOM KM3HM W NPH H3YYEHHMH [APYrUX

NMpeAMeToB:

BBIYHUCIISITh WJIM OIEHUBATH BEPOSTHOCTH COOBITHI B
peanbHON KU3HU;

BBIOMPATh METOIbI MOIXOISAIIETO MTPEACTABICHUS 1
00pabOTKH JaHHBIX

JocTrxkenue pe3yiabTaToB
pazaena II;

UMETh MPEJICTaBICHUE O
LEHTPAJIbHOU MpeIeIbHOM
TEOpEME;

UMETh MPEJICTaBICHUE O
BBIOOPOYHOM KOd(DPuItmeHTe
KOpPEISLUUU U JINHENHON
perpeccuu;

UMETh NPEJCTABICHUE O
CTATUCTUYECKUX TUIIOTE3aX U
MIPOBEPKE CTATUCTUYECKOM
TUTIOTE3bI, O CTATUCTHKE
KpUTEpUS U €€ YPOBHE
3HAYMMOCTH,

MMETh MPEACTaBICHUE O
CBSI3U DMITUPUYECKUX U
TEOPETUUECKHUX
pacrnpeeneHuii;

MMETh MPEACTaBICHUE O
KOJMPOBaHUH, IBOUYHOMN
3aMMcHy, ABOUYHOM JIEPEBE;
BJIAJIETh OCHOBHBIMU
MOHATHSIMH TeOopuu TpadoB
(rpad, Bepunna, pedpo,
CTETIeHb BEPIINHBI, TyTh B
rpade) 1 yMeTb NpUMEHSATh
WX TP PEUICHUH 3a]1aY;
UMETh MPEJCTABICHUE O
JIEPEBBSIX U YMETh
MIPUMEHSITH MIPU PEIICHUN
3azay;




BJIAJICTh MTOHITHEM
CBSI3HOCTB M YMETh
IPUMEHSITh KOMIIOHEHTHI
CBSI3HOCTH TIPU PEIICHUU
3ajaq;

YMETh OCYIIECTBIISATh Iy TH
o pedbpam, 06xoasl pedep u
BepIIvH rpada;

UMETb MPEJCTaBICHUE 00
SUJIEPOBOM U
raMUJIBTOHOBOM ITyTH, HIMETh
MPEICTABICHUE O TPYAHOCTH
3aJ1a4i HaXOKICHUS
raMUJIbTOHOBA ITYTH;
BJIAJICTh MMOHITUAMU
KOHCYHBIE M CUCTHBIC
MHO)KECTBA  YMETh UX
IPUMEHSTH TP PEIICHUU
3aad;

YMETh IPUMEHSITh METO/]
MaTeMaTHYECKOW WHIYKIIUH;
YMETh MIPUMEHSThH TIPUHIIUII
Jupuxie npu pemeHuu
3a1a4

Texcto
BbI€ 3aJ1a4H

e Pemath pa3Hble 3a7a4u TOBBIIIIEHHON TPYIHOCTH;

® aHaJIM3UPOBATH YCIOBHE 3a/1a4M, BHIOMPATh
ONTUMAIBHBIM METOJ pEIICHUs 3a/1a4d, pacCMaTpUBast
pa3InYHbIE METO/IBI;

® CTPOUTH MOJEIIb PEIICHUS 3a]1a4H, IPOBOAUTH
JTIOKa3aTeNIbHBIC PACCYXKCHUS TIPH PEIICHUH 3a/1a4H;

e pemiath 3a7a4u, TpeOyrolue nepedopa BapuaHToOB,
MPOBEPKHU yCIOBHI, BEHIOOpPA ONTHUMAILHOTO
pe3yabTarta;

® AHAJIU3UPOBATh U MHTEPIIPETUPOBATH MOJTYyUYECHHBIE
peleHus: B KOHTEKCTE YCIOBUS 3a/1a4H, BHIOMPATh
pelieHus1, He TPOTUBOPEYAIINE KOHTEKCTY,

e [EPEeBOJUTH NPU PEIICHUH 331a4u HHPOPMAITUIO U3
OJIHOM (pOPMBI 3aMKCH B APYTYIO, UCTIONB3YS IPH
HEO0OXOIMMOCTH CXEMBbI, TAOIUIIbI, TpaduKH,

JarpaMMBbl.

B noBcenqHeBHO#l JKM3HM M NIPU M3YYEHHMH [PYrux
NpeIMeTOB:

e pemarh NpaKTUUYECKHE 3a/1a4M U 3aJ1a4M U3 IPYTHX
PEeIMETOB

Joctrxenue pe3yabTaToB
paznena II

I'eomerpust

e Branerh reoMeTpUYECKUMU TIOHSATHIMHA TIPU PEIICHUN
3aj71a4d ¥ MPOBEJCHUN MaTeMaTHYECKIX PACCyXKICHUH;

®  CaMOCTOSTENLHO (hOPMYITUPOBATh ONpPEIEICHUS
reoMeTpruYecKuX (pUryp, BIIBUTATh TUIIOTE3HI O
HOBBIX CBOMCTBaX M MPU3HAKAX T€OMETPHUECKUX
¢uryp 1 000CHOBBIBATH HJIM OIIPOBEPTaTh UX,
000011aTh WJIM KOHKPETU3UPOBATh PE3YyJIbTAThl Ha

Nmets npencrasienue oo
aKCHOMAaTHYECKOM METOJIE;
BJIAJICTh MMOHATHEM
reOMeTPHUECKUE MeCcTa
TOYEK B IIPOCTPAHCTBE U
yMETh MPUMEHSTh UX IS
peleHws 3a/1a4;




HOBBIX KJIaccax (Uryp, IPOBOANUTH B HECTIOKHBIX
ciydasix kiaccuukanuio Guryp no pa3au4yHbIM
OCHOBaHUSIM;

UCCIIEIOBATh YePTEKH, BKIIOUAsk KOMOMHAIWU QUTyp,
U3BJIEKATh, UHTEPIIPETHPOBATH U MPEOOPa30BHIBATH
UH(POPMALIKIO, TIPEACTABICHHYIO HA YePTEexKaX;
pemIaTk 3a/1a4u TeOMETPHUYECKOTO COJICPIKAHUS, B TOM
YHCIIe B CUTYAIMsAX, KOT/Ia allTOPUTM PEIICHHS He
CJIEZyeT SIBHO M3 YCIIOBHSI, BBIIIOJIHATH HEOOXOMMBbIE
JUISL pEILICHUS 33/1a4H JIOTIOJTHUTENIBHBIC TOCTPOCHUS,
UCCIIEIOBAaTh BO3MOXKHOCTh IIPUMEHEHUS TEOPEM H
dopMyn Ui perieHus 3aaad;

yMeTh (OPMYIIUPOBATH M JOKA3bIBATh T€OMETPUUYECKHE
YTBEPKICHHUS;

BJIAJICTh MIOHSTUSIMH CTEPEOMETPUH: TIPU3MA,
napaJulelenuIe]], TMpamMuaa, TeTPadp;

UMETh MPEJCTABICHUS 00 aKCHOMaX CTEPEOMETPUH H
CJICZICTBUSX M3 HUX U YMETh MPUMEHSATH UX IPU
peLIeHUN 3a1ay;

YMETh CTPOUTH CEUYCHHUSI MHOTOTPAaHHHKOB C
UCTIOJIb30BAaHUEM PA3JIMYHBIX METO/IOB, B TOM YHCJIE U
MEeTo/Ia CIIE/IOB;

UMETD MPEJCTABICHUE O CKPEIUBAIOIINXCS MTPSIMBIX B
IPOCTPAHCTBE M YMETh HAXOJUTh YTOJl M PACCTOSIHHE
MEX1y HUMH;

MPUMEHSTH TEOPEMBI O TTAPAJUICTLHOCTH MPSIMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE MPH PELICHUH 337ay;
YMETh IPUMEHSTh MapajlieIbHOE TPOSKTUPOBAHHE IS
n300paxxenus Guryp;

YMETh IPUMEHSTh NEPIEHIUKYISAPHOCTH MPSIMOIl U
IUIOCKOCTH TPH pEIIEHUH 3a/a4;

BJIAJIETh MOHITUSMHU OPTOTOHAJILHOE MIPOCKTHPOBAHHE,
HAKJIOHHBIE U UX MPOEKINH, YMETh IPUMEHSTH
TEOpeMY O TpeX MEepPIEeHANKYIIApax MpHU pelIeHun
3ajay;

BJIAJIETh MOHATHUAMU PAaCCTOSTHUE MEXy (PUTypaMu B
POCTPaHCTBE, OO MEePIEeHANKYIIp IBYX
CKPEIIMBAIOIINXCS MPSIMBIX M YMETh IPUMEHSTh UX
IPU PELIeHNH 33/1a4;

BJIQJICTh MMOHITHEM YTOJI MEXY IPSIMOH U TUIOCKOCTHIO
¥ YMETh IPUMEHSTH €T0 TPU PEIICHUH 3a/1a4;

BJIaJIETh MOHATUSMU JIBYTPAHHBINA yroi, Yyrojl MEXIY
IUIOCKOCTSIMH, TIEPIIEHAUKYIISIPHBIE IIJIOCKOCTU U YMETh
NPUMEHSTH WX MIPH PEIICHUH 3a]1ad;

BJIAJIETh MOHATUAMU NPU3Ma, Napajuiesenunes u
NPUMEHSTH CBOIMCTBA MapauIeseuIieia Py PEIICHUN
3aja4;

BJIQJIETh MMOHITHEM MPSIMOYTOIBHBIN TTapalIeIIeITHIe]]
U IPUMEHSATH €T0 MPH PEIICHUHN 3a71ay;

BJIAJIETh MOHATUAMU MPaMUJA, BUbI TUPAMHU]L,
9JIEMEHTBHI TPABUJILHON MUPAMHJIBI U YMETh IPUMEHSTh

YMETh IPUMEHSTD IS
peLIeHHs 3a/1a4 CBOMCTBA
IJIOCKUX U IBYTPaHHBIX
YTJI0B, TPEXIPAHHOIO YIJIa,
TEOpEMbl KOCUHYCOB U
CHUHYCOB JIJIsl TPEXTPaHHOIO
yria,

BJIA/IETh [TOHATHEM
NIEPIEHUKYISIPHOE CEYEHUE
IPU3MbI U YMETh IPUMEHSTh
€ro IIpYU PELICHUH 3a/1a4;
MMETh MPEACTaBICHUE O
JIBOMCTBEHHOCTH
MPaBUIIbHBIX
MHOT'OI'PAaHHHUKOB;

BJIa/IETh NOHITUIMHU
LEHTPAJIBHOE U
napajijiebHOe
IPOEKTUPOBAHUE U
IPUMEHSTH UX IIPU
MIOCTPOECHUHU CEYEHHI
MHOT'OIPAHHUKOB METOA0M
MIPOEKIINI;

MMETh MPEACTaBICHUE O
pa3BepTKE MHOTOI'PaHHUKA U
KpaT4aiiiem MyTy Ha
MOBEPXHOCTHU
MHOT'OTPaHHUKA;

MMETh MPEICTaBICHUE O
KOHUYECKHUX CEUEHUSX;
HMMETH NPECTaBICHUE O
Kacaromuxcs cpepax u
KOMOUWHAIIMY TeJl BpalleHus
U yMETh IPUMEHSTDH UX NIPU
pEILIEHUH 3a/a4;

MPUMEHSTD [P PEIICHUN
3a1a4 GOpMyTy pacCTOSTHUS
OT TOYKH JI0 IIJIOCKOCTH;
BJIa/IETh Pa3HBIMU
crioco0amMHy 3aJaHus MPSIMOi
YPaBHEHUSMHU U YMETh
IPUMEHATH [IPU PELICHUN
3a/1ay4;

UMETH NPEJCTABIECHUE O
JBUKEHMSIX B IPOCTPAHCTBE:!
MapajuieJIbHOM IIEPEHOCE,
CUMMETPUU OTHOCUTEIIBHO
IIJIOCKOCTH, LIEHTPaJIbHON
CUMMETPUH, IIOBOPOTE
OTHOCHTEJIBHO IPSIMOU,
BUHTOBOM CUMMETpPHH,




UX TP PELIeHUH 3a/a4;
HUMETh IPEJCTABIEHUE O TeopeMe Jiepa,
IPaBIIBHBIX MHOTOTPaHHHKAX;

BJIaACTh IMOHATUEM ILIOIIAaau HOBerHOCTeﬁ
MHOT'OI'PAaHHUKOB U YMEThb IIPUMEHATH €ro IpHU
peLIeHuH 3a1a4.

[IOBCEJTHEBHOM JKM3HM M IIPU H3YyYEHUU JIPYTUX
IPEIMETOB:

COCTaBIISITh C UCTIOJIB30BAHUEM CBOICTB
reOMEeTpUYECKUX (pUryp MaTeMaTuueckue MOJeNIu s
pelIeHus 3a1a4 MPaKTUYEeCKOro XapakTepa U 3a1ay u3
CMCKHBIX JUCHUIIJINH, UCCIICAOBATL IMOJIYYCHHLIC
MOJIETH ¥ HHTEPIPETUPOBATH PE3yIbTaT

YMETh IPUMEHSATH UX IPH
pelIeHuy 3a1ay;

MMETh MPEACTaBICHUE O
IUION[AX OPTOTrOHAIBHOM
IPOEKIUU;

HUMETH IIPEJCTaBICHUE O
TPEXTPAaHHOM U
MHOT'OIPAHHOM YTJIE U
IIPUMEHATH CBOWCTBA
IJIOCKUX YIJIOB
MHOI'OTPaHHOIO YIJIa IpU
peuieHnu 3aaa4y

HUcTtopus Nmets npencraBiaeHue o BKJIaA€ BbIIAOINXCS HocTrxenune
MaTreMaTu MaTE€MaTHUKOB B Pa3BUTHUE HAYKH; pe3ynbTaToB paszzaeina II
KH IMOHUMAaTh POJIb MAaTEMATHKH B pa3BuTuu Poccun
MeToabl Hcnonb30BaTh OCHOBHBIE METO/IBI JOKA3ATEIbCTBA, JlocTrkenue pe3ynbTaToB
MaTeMaTH MIPOBOJIUTH JIOKA3aTEJIbCTBO U BBITOJIHSAThH pazaena II;
KU ONPOBEPKEHUE; MIPUMEHATh MATEMATUYECKUE
MIPUMEHATh OCHOBHBIE METO/IbI PEIICHUS 3HaHUS K UCCIEIOBAaHUIO
MaTe€MaTHUYECKUX 3a/a4; OKPY’KaroIEero Mupa
Ha OCHOBE MaT€MaTUYECKUX 3aKOHOMEPHOCTEH B (MozenupoBanue
IIPUPOJIE XapaKTEPU30BaTh KPACOTY U COBEPILIEHCTBO (U3NYECKHX TPOLIECCOB,
OKPY’KAIOUIEr0 MUpa U MPOU3BEIAECHUN UCKYCCTBA; 3a/1a4l SKOHOMHUKH )
MIPUMEHSTH POCTENUIINE POrPAMMHBIE CPEJCTBA U
3JEKTPOHHO-KOMM YHUKAIIMOHHBIE CUCTEMBI IIPU
pelIEHNN MaTEMAaTUYECKUX 3a/1a4;
10JIb30BATHCS MPUKIAIHBIMU IIPOrpaMMaMH U
[IpOrpaMMaMy CUMBOJIBHBIX BBIUUCICHUN JUIS
WCCIICIOBAaHUSI MATEMAaTUYECKUX OOBEKTOB.
JJieMeH 11 knacc JlocTrnxenune pe3ynbpTaToB
ThI TEOPUH CB00OOAHO OMIEPUPOBATH MOHATUSIMHU: KOHEYHOE pasznena II;
MHOKECTB MHOECTBO, 3JIEMEHT MHOKECTBA, [IOJIMHOKECTBO, OIEPHUPOBATH MTOHATUEM
U nepecedeHre, 00beAMHEHNE U Pa3HOCTh MHOXKECTB, OTIpEJIeIICHUs, OCHOBHBIMU
MaTeMaTH YHCIIOBBIE MHOKECTBA HA KOOPJIMHATHOM MPSIMOM, BUJAMU ONPEACICHUN,
YecKou OTPE30K, UHTEPBAJI, IOJIYUHTEPBAJ, IPOMEKYTOK C OCHOBHBIMH BUJIAMU TEOPEM,;
JIOTUKH BBIKOJIOTON TOUYKOH, rpadpuueckoe npeacTaBieHue

MHOKECTB Ha KOOPJAMHATHOM IOCKOCTH;

3a/1aBaTh MHOXKECTBA MEPEUNCICHUEM U
XapaKTEPUCTUUECKUM CBOWCTBOM;

OTIEpUPOBATH MTOHATUSMU: YTBEPXKICHHUE, OTPUIIAHIE
YTBEP)KJICHHSI, HCTHHHBIC U JIOKHBIE YTBEPKACHHUS,
MPUYWHA, CTIEJCTBHUE, YACTHBIN ciy4ail 001ero
YTBEP)KJICHHS, KOHTPIIPUMED;

MPOBEPSITH NPUHAIIEKHOCTD JIEMEHTAa MHOXKECTBY;
HaXOJUTh MepeceueHue U 00beTUHEHNE MHOXKECTB, B
TOM YHCJIC MIPEJICTABICHHBIX rpaQHuecKy Ha YUCIOBON

INOHUMATh CYTh KOCBEHHOT'O
JI0KA3aTeIIbCTBA;
OIIEpUPOBATH NOHATHIMU
CUCTHOI'O U HECUECTHOI'O
MHOKECTBA;

MIPUMEHATHE METO
MaTeMaTUYEeCKON MHIYKIIUU
JUISL IPOBEJICHUS
paccyXIeHuil u
JIOKA3aTeJIbCTB U IIPU




MPSMOM M HAa KOOPAMHATHOM TIJIIOCKOCTH; pELLIeHNH 3a/1a4.

® IIPOBOAUTH JOKA3ATEIbHBIC PACCYKIACHUS IS B noBceaHeBHOM KM3HHM U NIPH
000CHOBaHUSI HCTHHHOCTH YTBEPIKICHUM. H3y4Y€HNH Apyrux

B mnoBcegHeBHOW KM3HM W IPH M3YYEHHUHM JAPYrux NpeaMeEToB:
NpeAMeTOoB: ® HCIOJIB30BAaTh TEOPETUKO-

®  HCIIOJb30BaTh YMCIOBbIE MHOKECTBA HA KOOPAMHATHOU MHOKECTBEHHBIH A3bIK U
MPSMON Y HAa KOOPJAMHATHOM ITIJIOCKOCTH JIJIs1 ONTMCAHUS SI3BIK JIOTUKY IJI ONUCAaHUA
peajbHBIX MPOLISCCOB U SIBIICHHI, PCaAIBbHBIX IPOLICCCOB U

® [IPOBOAUTH JOKA3ATEIbHBIE PACCYKICHUS B CUTyallAsIX SIBJICHUH, TIPH PELICHUH
IIOBCEHEBHOM KU3HHU, IIPU PELICHUU 3a]1a4 U3 JPYyTUX 3a/1a4 Ipyrux y4eOHbIX
MIPEIMETOB npeaAMETOB

Yucaa H | o (CB0OOJHO ONEPUPOBATH MOHATUSIMU: HATYPATIBLHOE e JlocTuKeHue pe3ysbTaToB

BbIpaiKe YHCJI0, MHOKECTBO HATYPAIbHbBIX YUCEI, LIEJI0€ YUCIIO, pasnena II;

HHUSA MHOXKCECTBO LCJIBIX YUCLII, OOBIKHOBEHHAS L[p06b, e CcBOOOIHO OIICpUPOBATH
JecsTUYHas ApoOb, CMEIIAHHOE YUCIIO, palliOHAIBHOE YUCIIOBBIMA MHOKECTBAMU
YHUCII0, MHOXKECTBO PAllMOHAJIBHBIX YHCEIL, IIPU PELICHUH 3a1aY;
HMppaLMOHAJIBHOE YNCIIO, KOPEHD CTEIIEHU N, e [IOHUMATh NPUYUHBI U
JACUCTBUTCIIBHOC YHCJIO, MHOXXCCTBO JCHUCTBUTCIIBHBIX OCHOBHBIC UCHU paCIIUPECHUA
4yucesl, TEOMETPUYECKAs] HHTEPIIPETaLMs HaTypAJIbHBIX, YHCIIOBBIX MHOXKECTB;
LEJbIX, PALIMOHAIBHBIX, JEHCTBUTEIbHBIX YUCEN; e CBOGOIHO BBIIOIHATE

®  BBINOJHATH OKPYIJICHUE PALIMOHAIBHBIX U TOXIECTBEHHBIE
HMppalOHAJIBbHBIX YUCEN C 3aJaHHOU TOYHOCTBIO; peoOpa3oBaHus
® CpaBHMBATH JICVICTBUTEIILHBIE YHUCIIA PA3HBIMU Jorapu(pMUUECKHX,
crnoco0amu; CTEIIEHHBIX BBIPAKCHUI;
®  BBINOJIHATH BBIUMCIICHUS U TPEOOpa3oBaHus ®  yMETh BBINOJIHATH 3aIIKCh
BBIPKEHUI, COAEPKALIUX JICHCTBUTEIbHBIC YUCIIA, B YHUCia B MO3UIMOHHOM
TOM YHUCJIE KOPHHU HaTypaJbHbIX CTEIICHEMH; CHUCTEME CUHCIICHUS,;
®  BBINOJHATH CTAHAAPTHBIE TOXKIECTBEHHbIE ® [IPUMEHSATH PHU PEIICHUHN
npeoOpazoBaHus JOrapupMUIECKUX, CTCIICHHBIX, 3aJ1a4 TEOPETUKO-UYHCIIOBBIE
VPPALMOHAJIBHBIX BBIPAXKCHUMH. (YHKIIUU: YHUCIIO U CyMMa
B mnoBceaHeBHON KM3HM M IPH M3YYEHHMHM JAPYrux nenureneu, QyHKIUIo
npeaMeToB: Diinepa;
®  BBINIOJIHATH U OOBICHSTH CpaBHCHHUC PE3YJIbLTATOB ® [IPUMCHATH NPHU pEeIICHUHU
BBIYMCIICHUI TIPU PEIICHUHU MPAKTUYECKUX 3a7a4, B 3a/1a4 LeTMHbIe TpooH;
TOM YHCJIE TPUOTMKEHHBIX BBIUMCICHUM, UCTIONB3YS e [PHUMEHATH NP PELICHUU
pa3Hble cr1ocoObl CPaBHEHMI; 3a/1a4 MHOTOYWIEHBI C
® 3aNuChIBATh, CPABHUBATH, OKPYIJISTH YUCIOBBIE JIEUCTBUTEIILHBIMU U
JTaHHBIE PEAJIbHBIX BEJIMYMH C UCIIOJIb30BAaHUEM HETBIMH KO3 (HUIIUEHTAMH;
pa3HBIX CUCTEM U3MEPEHHUS; e BIIAJIETh OHATUAMU
® COCTaBIIAAThH U OLICHHWBATH Pa3HBIMU CIIOCOOAMHU IIPUBOIUMBIN U
YHUCJIOBBIE BBIPAKEHUS IIPU PELICHUU TPAKTUYECKUX HEMPUBOAUMBI MHOTOWICH
3a/1a4 ¥ 3aJ1a4 U3 IPYruX y4eOHBIX MPEeIMETOB Y IIPUMEHSATD UX IIPU
pELIEHNH 3a/1a4;
® [IPUMEHSATH IIPU PELICHUHU
3a1a4 OCHOBHYIO TEOPEMY
anreopsl;
® [IPUMEHSATH IIPU PELICHUHU
3a/1a4 npocTenime QyHKInu
KOMIUJIEKCHON IEPEMEHHOMN
KaK Fr€OMETPUYECKHUE
npeoOpazoBaHms




YpaBHeHust
U HepaBeH
cTBa

CB00OHO OnIepupOBaTh MOHATUSAMU: YPaBHEHHE,
HEPAaBEHCTBO, PABHOCWJIbHBIE YPaBHEHHUS U
HEPABEHCTBA, YPABHEHUE, SIBJIAIOILEECS CIECICTBUEM
JIpYroro ypaBHEHUs, ypaBHEHUS, PABHOCUJIbHBIE Ha
MHOY€ECTBE, pABHOCUJIbHBIE ITPe0Opa3oBaHus
YPaBHEHUM;

pelaTh pa3Hble BUbl YPABHEHUN U HEPABEHCTB U UX
CHCTEM, B TOM YHCJIE HEKOTOphIE ypaBHEHHUS 3-i1 U 4-i
cTereHe, IpoOHO-palliOHATIBHBIE U UPPALMOHAIBHEIC,
OBJIAZICTh OCHOBHBIMU THIIAMM [TOKA3aTEIIbHBIX,
VPPALMOHAIIBHBIX, CTEIICHHBIX YPABHCHUN 1
HEPABEHCTB U CTaHJAPTHBIMU METOJAMH UX PELIECHUN U
IIPUMEHATH UX IIPU PELICHUH 3a/1a4;

IIPUMEHSTH TeopeMy BueTa [1sl perieHns HeKOTOPhIX
YPAaBHEHUI CTEIIEHHU BBIIIE BTOPOM;

IIOHMMATh CMBICII TEOPEM O PABHOCHIIBHBIX U
HEPaBHOCWJIBbHBIX IPe0OPa30BaHUAX YPaBHEHUH U
YMETb UX JI0Ka3bIBATD;

BJIa/IETh METOJIaMU PEUICHUS YPABHEHUM, HEPABEHCTB U
UX CUCTEM, YMETb BBIOUPATh METOJI PELICHUS U
000CHOBBIBaTh CBOI BHIOOD;

HCII0JIb30BaTh METOJ UHTEPBAJIOB I PELLICHUS
HEpPaBEHCTB, B TOM 4YHUCJIEe APOOHO-PALMOHATIBHBIX U
BKJIIOUAIOILIUX B c€0s1 MppalliOHAIbHbBIE BBIPAXKEHMUS,;
peaTh ainredpanyecKkue ypaBHEHHUs] U HEPaBEHCTBA U
UX CUCTEMBI C TapaMeTpaMU alredpanyeckum 1
rpadu4ecKuM METOIaMH;

BJIa/IETh Pa3HbIMU METOJIaMU J10Ka3aTeIbCTBA
HEPABEHCTB;

n300pakaTh MHOXKECTBA Ha IJIOCKOCTH, 331aBaeMble
YPaBHEHHUSMH, HEPABEHCTBAMHU U UX CUCTEMAMH;
cBOOO/IHO UCNOJIb30BaTh TOXK/IECTBEHHBIE
npeoOpa3oBaHus IPU PEIICHUN YPaBHEHUN U CUCTEM
yYpaBHEHUU

B noBcenqHeBHO#l JKM3HM M NPU M3YYEHHMH [PYrux

NpeIMeTOB:

COCTaBJISITh U pellaTh YpaBHEHHUS, HEPABEHCTBA, UX
CUCTEMBI IIPU PELIEHUU 3a7a4 APYTruX y4eOHbIX
IIPEIMETOB;

BBITIOJIHATH OLIEHKY MPaBI0No00us pe3yabTaToB,
MOJIy4YaeMBbIX IIPU PEILICHUU PA3INYHbIX YPAaBHEHUH,
HEPABEHCTB U UX CUCTEM IPU PELIECHUH 3a4a4 APYTUX
y4eOHBIX TPEIMETOB;

COCTaBJIATh U PEIIATh YPAaBHEHUS U HEPABEHCTBA C
napamMeTpamHy MpH PeLeHUH 3aj1ay APYTuX Y4eOHBIX
MPEIMETOB;

COCTaBJISITh YPaBHEHHE, HEPABEHCTBO WIN UX CUCTEMY,
OTMCHIBAIOLINE PEANbHYIO CUTYALIMIO UIIH MPUKIIAIHYIO
3a/1a4y, UHTEPIIPETUPOBATh ITOJIYYEHHBIE PE3YIILTATHI,
MCIIOJIb30BaTh IPOrpaMMHBIE CPEJICTBA IPU PEILICHUN
OTJIENbHBIX KJIACCOB YPaBHEHUI U HEPABEHCTB

JlocTrkeHne pe3ynbTaToB
pazaena II;

CBOOOJIHO ONpPEAENATh TUI U
BBIOUPATh METOJI PELICHUS
II0KA3aTEeJIbHBIX YPAaBHECHUHN
Y HEPABEHCTB,
HppaliOHATIbHBIX
YPaBHEHUI U HEPABEHCTB;
CBOOOIHO pemaTh CHCTEMBI
JIMHEHHBIX YPABHEHUH;
pelaTb OCHOBHBIE TUIIBI
YPaBHEHHI U HEPABEHCTB C
napameTpamu




DOyHKIUHT

Brnanets nonstueMm creneHHas QyHKIHS; CTPOUTH €€
rpaduK U yMETb IPUMEHSITh CBOICTBA CTETIEHHON
(GYHKLUU NP pelIeHUH 3a1a4;

BJIQJICTh MOHATUSMU TTOKa3aTeNbHas PYHKIHS,
HKCTIIOHEHTA; CTPOUTH UX TPaQUKH U yMETh IPUMEHSTh
CBOMWCTBA M0KA3aTeJIbHOW (DYHKIIMU IIPU PEIIEHUU
3az1a4.

B mnoBceaHeBHOW KM3HM M TPH HM3YYEeHHH JAPYrux

Y4eOHBIX NIPeIMeTOB:

OIpeNeNIATh 1O IpayKaM U UCIOIb30BATh IS
pelIeHUs IPUKIAHBIX 3a7a4 CBOMCTBA pEaJIbHbIX
MPOLIECCOB U 3aBUCUMOCTEH (HAauOOIbIINE 1
HAauMEHBIINE 3HAYCHUS, IPOMEKYTKH BO3paCTaHUs U
yObIBaHUs (QYHKIINUHU, IPOMEXKYTKH 3HAKOTIOCTOSHCTBA,
aCHMIITOTBI, TOUKH Iepernda, Nepuo u T.11.);
MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOU
IIPAKTUYECKON CUTYALUH;.

OIpeNeJIATh M0 TpaduKaM MpocTenime
XapaKTEPUCTUKHU IIEPUOJAUYECKUX ITPOLIECCOB B
01OJI0TUM, SKOHOMUKE, My3bIKE, PAAHOCBA3H U JIP.
(ammmuTyIa, MEPUOJ U T.11.)

JlocTrkeHne pe3ynbTaToB
pazaena II;

BJIAJICTh IOHATUEM
ACUMIITOTBI U YMETh €0
IIPUMEHSATH IIPU PELICHUU
3a/1a4

J1eMeHThI
MaTeMaTuy
€CKOro
aHaJIM3a

Brnaners nonstusMu: npousBogHast QyHKIMH B TOUKE,
IpOU3BOIHAS (PYHKIMH;

BBIYUCIISATH MPOU3BOAHBIE JIEMEHTAPHBIX (YHKIUHI U
MX KOMOMHALIMIL;

BJIAJIeTh MOHATUAMU IIepBOOOpa3Has PyHKIUS,
OIPEIEICHHBIN UHTETPAI;

npuUMeHATHh Teopemy Hprorona—JleliOanna u ee
CJICZICTBUS AJIS peIIeHus 3a/1a4.

B noBcenqHeBHO#l JKM3HM M NIPU M3YYEHHMH [PYrux

Y4eOHBIX NPeIMeTOB:

peraTh NpUKJIaAHbIC 3a/1a4u U3 OUOJIOTHH, (PU3UKH,
XUMHH, SKOHOMHUKH U JIPYTUX IPEIMETOB, CBA3aHHbIE C
MCCJIEJOBAHNEM XapAKTEPUCTUK IIPOLIECCOB;
MHTEPIPETUPOBATH MOJTYYECHHBIE PE3YIbTAThI

JloctuxeHne pe3ynbTaToB
paznena II;

CBOOOJHO BIIAJICTh
CTaHJapTHHIM arapaToM
MaTeEMaTHYECKOr0 aHaIN3a
JUIS BEIYUCIICHUS
MPOU3BOTHBIX (PYHKIIMH
OJIHOM IIEPEMEHHOI;
CBOOOJTHO IPUMEHSTh
anmnapaTr MaTeMaTH4eCKOTo
aHaIM3a I UCCIEA0BaHUS
(GYHKIIUH ¥ TOCTPOSHUS
rpauKoB, B TOM YHUCIIE
HCCIICAOBAaHUS Ha
BBITYKJIOCT;

ONEPUPOBATH MTOHSATUEM
nepBooOpa3Hoi QyHKIIUN
JUTSL pellieHusd 3a/1a4;
OBJIaICTh OCHOBHBIMU
CBEJICHUSAMH 00 MHTErpase
Hprorona—JleiOnuma u ero
MPOCTEUIINX TPUMEHEHUSX ;
ONEpUPOBATH B CTAHIAPTHBIX
CUTYAILUSAX MPOU3BOIHBIMU
BBICIITUX MTOPSIIKOB;

YMETh IPUMEHSTH MPU
pelIeHnu 3a/1a4 CBOMCTBa
HETIPEPHIBHBIX (YHKIINN;
YMETh IPUMEHSTH MPU
pEelIeHNH 33]1a4 TEOPEMBI




Betiepmtpacca;

YMETh BBITOJTHSATD
pUOJIMKEHHBIE BEIYMCICHUS
(MeToabl peleHus
YPaBHEHUM, BBIYMCICHUS
OIIpECIIEHHOr0 UHTErpaa);
YMETb IPUMEHSTh
IPUI0KEHNE IPOU3BOJHON U
OIIpEeIEIEHHOr0 UHTErpaia K
peLLeHHIo 3a/1a4
€CTECTBO3HAHMSI;

BJIAJIETh NOHATUSAMH BTOpPas
IPOM3BO/IHASL, BBIITYKJIOCTb
rpaduka GyHKIUU U YMETh
uccienoBaTh (PyHKIMIO Ha
BBIITYKJIOCTb

Craructu
Ka
Teopus

H

BEPOSITHOC

TeM,
JIOTHKA
KOMOMHA
TOPHUKA

Hu

OmnepupoBaTh OCHOBHBIMHU ONHCATEIbHBIMU
XapaKTEePUCTHKAMH YHCIOBOTO HAO0Opa, IMOHATHEM
reHepalibHasi COBOKYIHOCTb U BBIOOPKOI! U3 Hee;
OTIEPUPOBATH MOHATHIMU: YaCTOTa U BEPOSTHOCTD
COOBITHS, CyMMa M TPOU3BEICHHE BEPOSTHOCTEMH,
BBIUUCIISATh BEPOSITHOCTU COOBITHI HAa OCHOBE IOJICUETa
YKClla UCXOJIOB;

BJIaJIeTh OCHOBHBIMU MOHATHSIMU KOMOUHATOPUKH U
YMETh UX IPUMEHSTh [IPU PELICHUH 3a/1a4;

UMETh IPEJCTaBlIeHnE 00 OCHOBAX TEOpUU
BEPOSITHOCTEM;

UMETb IIPEJCTABICHUE O JUCKPETHBIX U HETIPEPBIBHBIX
CilyyaliHbIX BEJIMYMHAX U paclpeieIeHusIX, O
HE3aBUCHMOCTH CITyYaiiHBIX BEJIHYUH;

UMETb MPEJCTABICHUE O MAaTEMAaTHUECKOM OKUIAHUU U
JCTIEPCHUU CITyYaifHBIX BEITHYHH;

UMETb MPEJCTABICHHE O COBMECTHBIX paclpeieNeHusX
ClIydyaliHbIX BEJIMYUH;

MOHUMATh CyTh 3aKOHA OOJIBIINX YHCENT U
BBIOOPOYHOTO METO/1a U3MEPEHUS BEPOSITHOCTEH;
UMETb MPEJCTABICHUE O HOPMAILHOM PaCIpeeIeHIH
U pUMepax HOPMAJIbHO paclpeeIeHHbIX CIIyJaiiHbIX
BEJINYWH;

UMETb MPEJICTABICHUE O KOPPEISALUH CIydalHbIX
BEJIMYMH.

MOBCEHEBHON JKM3HM W TPU HU3YYEHUH JIPYTUX
IPEIMETOB:

BBIYUCIISATH WU OICHUBATH BEPOSITHOCTH COOBITHI B
peanbHOU KU3HU,

BBIOMPATh METO/IbI MOIXOASIIETO MPEICTABICHHS U
00pabOTKH JaHHBIX

JocTrkenue pe3yiabTaToB
pazaena II;

UMETh MPEJICTaBICHUE O
LEHTPAJIbHOU MpeIeIbHOM
TEOpEME;

UMETh MPEJICTaBICHUE O
BBIOOPOYHOM KOd(DPuItneHTe
KOpPEISLUHH U JINHENHON
perpeccuu;

UMETh NPEJCTABICHUE O
CTaTUCTUYECKUX TMIIOTE3aX U
IPOBEPKE CTATUCTUYECKOM
TUIOTE3bl, O CTATUCTUKE
KPUTEPHUS U €€ YPOBHE
3HAYUMOCTH;

UMETH NPEJCTABICHUE O
CBSI3M OMIIMPUUYECKUX U
TEOPETUUECKUX
pacipeneneHu;

MMETh MPEJCTABIEHUE O
KOJMPOBaHUH, IBOUYHOMN
3aMMcHy, ABOUYHOM JIEPEBE;
BJIAJIETh OCHOBHBIMU
MOHSTUSIMHU TEOPUH rpadoB
(rpad, BepuHa, pedpo,
CTENE€Hb BEpPUINHBI, TyTh B
rpade) 1 yMeTb NpUMEHSATh
WX TIpU pElIeHUH 33/1ay;
UMETh MPEJCTABICHUE O
JIEPEBbSIX U YMETh
MIPUMEHSITH MIPU PEIICHUN
3azay;

BIIQJIETh TOHSTUEM
CBSI3HOCTb U YMETh
MIPUMEHSATh KOMIIOHCHTHI




CBSI3HOCTH TIPH PEIICHUU
3ajay;

YMETb OCYIIECTBIISATh ITyTH
o pedbpam, o6xoasl pedep u
BepIInH rpada;

UMETb MPEJCTaBICHUE 00
SUJIEPOBOM U
raMUJIBTOHOBOM ITyTH, HIMETh
MPEICTABICHUE O TPYAHOCTH
3aJ1a4d HaXOKICHUS
raMUJIbTOHOBA ITYTH;
BJIAJICTh MMOHITUAMU
KOHCYHBIC M CUCTHBIC
MHOYKECTBA U YMETh HX
PUMEHSTH TP PEIICHUU
3aad;

YMETh IPUMEHSITh METO]]
MaTeMaTHYECKOW WHIYKIIUH;
YMETh MIPUMEHSTh TPUHIIUII
Jupuxie npu pemeHuu
3a1a4

Texcto
BbI€ 3aJ1a4H

Pematp pa3Hble 3a1a4 MOBBIIEHHON TPYIHOCTH;
aHAJIM3UPOBATh YCIOBUE 3a/1a4M, BEIOUpATh
ONTHUMAJILHBIA METOJI PELICHUS 3a7auu, paccMaTpUBast
pa3ITUYHBIE METOBI;

CTPOUTH MOJIEIIb PEIICHUS 3a7auu, IPOBOIUTH
JIOKa3aTeIbHBIC PACCYKICHUS MPU PEIICHUH 3a/1a4H;
pemarh 3aa4u, TpeOyoe nepedopa BapuaHToB,
MIPOBEPKHU yCIOBHI1, BHIOOpPA ONTUMAIBHOTO
pe3yibTarta;

aHAIIM3UPOBATh U UHTEPIPETHPOBATH MOTYICHHbBIE
pelieHus: B KOHTEKCTE YCIOBUS 3a/1a4H, BHIOUPATh
pelIeHHs, He TIPOTHBOPEYAITIE KOHTECKCTY;
MEePEBOUTH MPHU PELICHUH 33/1a4U HHPOPMAITUIO U3
OJIHOM (pOPMBI 3aMKCH B APYTYIO, UCTIONB3YS MIPH
HEO0OXOIMMOCTH CXEMBI, TAOIHUIIbI, TPaPUKH,
JUarpaMMmBbl.

B noBcenqHeBHO#l JKM3HM M NPU M3YYEHHMH [PYrux

NpeIMeTOB:
pelaTh NpakTHUYEeCKHUEe 3aJa4l U 33J]a4l U3 IPYTUxX
PEeIMETOB

Joctrxenue pe3yiabTaToB
paznena II

I'eomerpus

BrnaneTs reoMeTpuYecKMMU TOHATHSMHE MTPH PEIICHUN
3a71a4d ¥ MMPOBEJACHUN MaTEMAaTHIECKIX PaCCyXKICHUH;
CaMOCTOSITENTLHO (hOPMYITHUPOBATh ONPEIEICHUS
reoMeTprYecKuX (hUryp, BBIABUTATh TUIIOTE3BI O
HOBBIX CBOMCTBaX M MPU3HAKAX T€OMETPHUECKUX
¢uryp 1 000CHOBBIBATh MJIM OIIPOBEPIaTh UX,
0000111aTh MJIM KOHKPETU3UPOBATh PE3YyJIbTaThl Ha
HOBBIX KJaccax (puryp, IpoBOJUTH B HECJIOKHBIX
cirydasix Kiaccuukanuio Guryp 1o pa3iIuIHbIM
OCHOBaHMSM;

NmeTts npencrasienue oo
aKCHOMAaTHYECKOM METOJIE;
UMETb MPEJCTABICHHUE O
Kacaromuxcs chepax u
KOM6I/IHaHI/II/I TEJI BpalllCHHUA
U YMETh MPUMEHSATh UX MPU
peIIeHIH 3a/1aY;
IPUMEHSTH MIPU PELICHUN
3a1a4 (opMyITy pacCTOSTHUS
OT TOYKH OO IIJIOCKOCTH,




HCCIIEI0BATh YePTEKH, BKITtoUass KoMOUHAMH QUryp,
U3BJICKaTh, MHTEPIPETUPOBATH U MIPEOOPA30OBHIBATH
UH(POPMAIINIO, TIPEICTABICHHYIO HA YePTEeXKaX;
peliaTh 3aa4i TeOMETPHYECKOTO COJICPIKAHUS, B TOM
YHUCJIC B CUTYyallUAX, KOrda aJilfTOPUTM PpCIICHUSA HC
CJICZYEeT SIBHO M3 YCIIOBUSI, BBIIIOJIHATH HEOOXOIMMBIC
AJId pCHICHUA 3a1a4d JOIIOJIHHUTCIBHBIC ITIOCTPOCHUS,
UCCIIEIOBATh BO3MOYKHOCTh IIPUMEHEHUS TEOPEM H
dbopmyI Ui pereHus 3aaay;

yMeTh (POPMYITHPOBATH U IOKA3bIBATh TE€OMETPUICCKHE
YTBEPIKICHHS,

BJIAACTD NOHATUAMU CTCPCOMCTPHUU: IIPpHU3Ma,
napaieNenune, MupaMmuaa, TeTpadap;

BJIQJICTh MMOHITHUSMH TPU3Ma, Napajuieenune] u
NPUMEHSTH CBOIMCTBA NapaJlIeIIeIUIIe A TPH PEIICHHH
3a1a4;

BJIQJICTh IMOHSITHUEM MPSMOYTOJIBHBIN TTapalIeIICITUIIC]
U MIPUMEHSATH €T0 MPH PELICHUU 3a]1a4;

BJIAACTDH NIOHATUAMU IMUPpaMUJid, BUJAbI IMPAMU/,
AJIEMEHTBI TPABUJILHOM IIMPAMUIBI U YMETh IIPUMEHSTh
UX [IPU PEUICHUU 3a/1a4;

BJIAACTH ITOHATUEM ILJIOIIAAN HOBerHOCTGf/'I
MHOTOT'PAaHHHKOB U YMETh IPUMEHSTh €r0 IPU
pEIICHUH 33]1aY;

BJIQJICTh MMOHITUSMU TeJia BpaleHusl (IHIMHIP, KOHYC,
urap u cepa), uX CeUYCeHUsI U yMETh IPUMEHSTh UX MPH
pEIICHUN 33]1aY;

BJIQJICTh MOHITUSMH KacaTeIbHBIC MIPSIMBIC U
IUIOCKOCTH M YMETh IIPUMEHSTh U3 TIPU PEIICHUH
3a1ad;

MMETh TPEICTABICHUS O BIIMCAHHBIX U OMHUCAHHBIX
cdepax U yMeTh IPUMEHATD UX MPHU PEIICHUH 33134,
BJIAACTH ITOHATUAMU O6’I)€M, 00BEMEI MHOI'OrpaHHUKOB,
TCJI BpallCHUA U MPUMCHATD UX IIPpHU PCIICHUU 3a1a4,
HMMETh MPEJICTaBICHUE O Pa3BEePTKE IUIUHAPA U
KOHYcCa, TUIOIIA I TTOBEPXHOCTH IIIMHAPA U KOHYCA,
YMCTb IPUMCHATH UX IPU PCIHICHUHA 3a1a4;

UMETh MPEeJICTaBIeHUE O TIoaau chepsl U yMETh
MPUMEHATE €T0 IIPU PELICHUH 3a/1aY;

yMETb peliaTh 3aJa4i Ha KOMOUHALIUN
MHOTOTPaHHHUKOB U TE€J BPAIICHHUS,

HUMETHh NPEACTABICHUC O HO}I06I/II/I B IPOCTPAHCTBC U
YMETDH pC€IIaTh 3ala4 Ha OTHOIICHHE 00BEMOB U
TUIOIIa/Iel TOBEPXHOCTEH MOJOOHBIX UTY.

B mnoBcegHeBHOM KM3HM W NIPH H3YYEHHMH JAPYruX

NpeaMeToB:

COCTABJISITH C HCIOJIb30BAHUEM CBOMCTB
reoMeTpUUecKux GUryp MaTeMaTH4eCKHe MOJIETH s
pelIeHUs 3a/1a4 NPAKTUYECKOT0 XapaKTepa U 3a1a4 U3
CMEXHBIX JIMCHHUIIINH, UCCIIEI0BATH ITOTYyYEHHBIE
MOJICJIA U UHTEPIIPETUPOBATH PE3YIILTAT

BJIAJICTh Pa3HBIMU
crioco0amMu 3aJaHus PSIMOi
YpaBHCHHUSIMU U YMETh
MPUMEHSTH [IPH PEIICHUH
3ajaq;

NPUMEHSTH [IPH PEILICHUN
3aa4 ¥ JI0Ka3aTeIbCTBE
TEOpPEM BEKTOPHBIA METOJI U
METOJ KOOpAHMHAT;

UMETh MPEICTaBICHHE 00
aKchoMax oobeMa,
MPUMEHSTH (POPMYITBI
00BEMOB MPSMOYTOJILHOTO
napasiesienuIes1a, Ipu3Mbl
Y IIUPAMHU/IBI, TETPAdpa MPU
pelIeHIH 3a/1a4;

PUMEHSTh TEOPEMBI 00
OTHOIICHHSIX 00BEMOB IIPH
pelIeHIH 3a/1a4;

NPUMEHSTh UHTETPAJ LIS
BBIYUCIICHHS] 00BEMOB U
IIOBEPXHOCTEH TEI
BPAIICHUS, BEIYUCICHHS
rIomaau chepuaecKkoro
nosica ¥ 00beMa IapoBOTo
CI10s;

UMETh MPEICTABICHHS O
npeoOpa3oBaHUM MOA00HS,
TOMOTETUH U YMETh
INPUMEHSTh UX TIPU PEIICHUN
3a1ad;

YMETh peuIaTh 3a/1a4u Ha
IUIOCKOCTH METOJIaMH
CTepEOMETPHH;

YMETh MIPUMEHATH POPMYITBI
00BEMOB MPH PEIICHUN
3a1a4




HUctopus e llmeTs mpecTaBICHNE O BKIJIAJIC BBIAAIONTUXCS HocTtmxenne

MaTreMaTH MaTeMaTUKOB B Pa3BUTHE HAYKH, pe3ynbTaToB paszzaeina II
KH ® [IOHUMAaTh POJIb MAaTEMATUKH B pa3BuTuu Poccrn
MeToanbl e Hcmonn30BaTh OCHOBHBIC METOIBI JIOKA3aTEIIHCTBA, (] ILOCTI/DKeHI/Ie pe3yJIbTaToOB
MaTeMaTH MIPOBOJIUTH JIOKA3aTEJIbCTBO U BBITOJIHSATh pazaena II;
KU OITPOBEPKEHHUE; ® [IPUMEHATh MATEMATUYECKHUE
® [IPUMEHATH OCHOBHBIE METO/IbI PEIICHUS 3HAHUS K UCCIEIOBAHUIO
MAaTeMaTUYECKUX 3a/1a4; OKPY’KAIOIIETO MUpa
® Ha OCHOBE MaTEMaTUYECKUX 3aKOHOMEPHOCTEN B (MonenupoBanue
MIPUPOE XAPAKTEPU30BATH KPACOTY U COBEPIIEHCTBO (hU3UYIECKUX TIPOIIECCOB,
OKPY’KAIOIIEro MUpa U MPOU3BEIACHUN UCKYCCTBA; 3a7a491 9KOHOMUKH )

® [IPUMEHATH IPOCTEUIINE IPOrPAMMHBIE CPECTBA U
IEKTPOHHO-KOMMYHHUKAL{MOHHBIE CUCTEMBI IIPU
pELLIEHNN MAaTEMaTUYECKUX 3a1a4;

I10JIb30BATHCS IPUKIIAIHBIMU IIPOrpaMMaMU U

[IPOrpaMMaMH CUMBOJIBHBIX BBIYMCIICHUN IS

MCCIIEJOBAHMSI MATEMaTHYECKUX OOBEKTOB.

Conep:xanue yueoHoro npeamera «Marematukay (yriy0JeHHbIl yPOBeHb)

10 knacc

Auire0pa 1 HayaJIa aHAJIU3A

[ToBropenue. Pemenue 3agad ¢ MCIONB30BAHUEM CBOMCTB YMCEI U CUCTEM CUYHUCIICHMS,
JEIMMOCTH, I0JIEH U 4acTeH, NPOLIEHTOB, MONyJel 4ucel. PereHne 3anad ¢ UCIOIb30BAHUEM
CBOMCTB CTENEHEH M KOpHEH, MHOTrOYJICHOB, MPeoOpa3OoBaHM MHOTOWICHOB U JPOOHO-
palOHaIbHBIX BBIPAKEHUN. Pellenne 3a1a4d ¢ UCIOIb30BaHUEM IPAlyCHOM MepHI yriia. Monyis
YHClla U €ro cBoicTBa. PelieHue 3a1a4 Ha ABM)KEHHE U COBMECTHYIO pabOTy, CMECH U CILIABBI C
MOMOIIIBIO JIMHEHHBIX, KBaJPAaTHBIX U IPOOHO-PAIlMOHAIBHBIX YPaBHEHUH U UX cucteM. Pemenue
33/1a4 C ITOMOINBIO YHCJIOBBIX HEPABEHCTB M CHCTEM HEPABEHCTB C OJHOM IEPEMEHHOH, ¢
OPUMEHEHHEM M300paKeHUsI UYHUCIOBBIX NPOMEXYTKOB. PeleHue 3amady ¢ HCHOIb30BaHHEM
YUCIOBBIX (YHKIUH M uX TrpadukoB. Mcnonp3oBaHue CBOMCTB U TrpadUKOB JUHEHHBIX U

KBaJPaTUYHBIX (YHKIMH, OOpaTHOW MPONOPLMOHAIBHOCTH M (YHKLIUU y=\/; . I'panueckoe
pellIeHHEe ypaBHEHHWI W HepaBeHCTB. Vcmonp3oBaHue omnepanuili HaJ MHOXKECTBAMH M
BBICKa3bIBaHUAMU. VCIONB30BaHNE HEPABEHCTB M CHUCTEM HEPABEHCTB C OJIHOM NEPEMEHHOM,
YHCJIOBBIX MPOMEXYTKOB, UX 00beAUHEHUN U nepeceueHuil. [IpuMenenne npu pemieHnu 3agay
CBOMCTB apu(PMETHUYECKO U TeOMETPUYECKOM MpOrpeccur, CYMMHpPOBaHUs OECKOHEHHOM
CXOIALIENCS TE€OMETPUYECKON ITPOTPECCUMN.

MHosecTBa (4MCIIOBBIE, TeoMeTpUueckux (uryp). XapakTepuCTHUECKOE CBOICTBO,
AJIEMEHT MHOXXECTBa, IyCTO€, KOHEYHoe, OeckoHeyHoe MHOXkecTBO. CrocoObl 3amaHus
MHOkecTB [loamHOkecTBO. OTHOLIEHUS MPUHAJUIEKHOCTH, BKJIIOUYEHHU, paBeHCcTBa. Onepanuu
Hax MHOXecTBamu. Kpyrm Oiinepa. KoHeuHsle M OecKOHEYHbIE, CUYETHBIE U HECUETHBIC
MHO>€ECTBA.

VicTuHHBIE M JIOXKHBIE BBICKA3bIBaHMS, ONEpallMM HaJ BBICKA3bIBAaHUAMU. Aincedpa
svickasviganut. CBsI3b BBICKA3bIBAHMM € MHOXecTBaMu. KBaHTOpBI CYHIECTBOBAaHHS U
BCEOOILIHOCTH.

3akoHbl JOTUKH. OcHo8Hbie Jnocuueckue npasuna. PemeHue IOorndYeckux 3agad ¢
MCIIOJIb30BaHUEM KPYIOB Dilllepa, OCHOBHBIX 102UYECKUX NPABUI.

YmozakmtoueHus. OOOCHOBaHMS U J0Ka3aTeIbCTBO B Marematuke. Teopembl. Bujbl
MaTeMaTHYeCKUX YTBEPXKICHUHA. Buowl dokazamenvcms. Mamemamuueckas uUHOVKYUA.




Ymeepowcoenus: obpammnoe OanHoMy, NpOMUBONONOJNCHOE, O0OPAMHOE NPOMUEONONOHCHOMY
oannomy. IIpu3HaK 1 CBOMCTBO, HEOOXOANMBIE U IOCTATOYHBIE YCIOBHUS.

Ocnosuass meopema apugpmemuxu. Ocmamku u cpaguenus. Anreopumm Eexiuoa.
Kumaiickaa meopema 06 ocmamkax. Manas meopema Pepma. q-uunvie cucmemvl CHUCIEHUSL.
@yuxyus Jiinepa, YUcio u cymma oenumeiel HamypaibHO20 YUCd.

Pagnannas mepa yrila, TPUIOHOMETPUYECKAs OKPYKHOCTb. |PUIOHOMETPHUYECKHE
¢ynkuuu yucen u yriaoB. @opMyibl IpUBEACHUS, CIOKEHUS TPUTOHOMETPHUECKUX (YHKIUH,
(GopMynbl ABOWHOTO M IIOJOBUHHOIO apryMmeHTa. lIpeoOpa3oBaHue cCymMMBbl, Pa3HOCTH B
NPOM3BEACHUE TPUTOHOMETPHUECKUX (DYHKIIMNA, 1 HA0OOPOT.

Hynu ¢yHKuMM, OPOMEXYTKHM 3HAKOIOCTOSHCTBA, MOHOTOHHOCTh. HambGosbliee u
HanMeHblIee 3HadeHne pyHkuuu. [lepuonnueckne GyHKIMM U HAUMEHBLIHHA neproa. YeTHbie U
HevyeTHble QyHKIuU. OYyHKIMH «IpoOHast 4acTh YKciIa» y={X} U «uenas yactb qucia» y=[x].

TpuronomeTpuueckue GyHKIUH YHCIOBOTO apryMeHTa Y=CO0S X, Y=sin X, y=tg X, y=ctg x.
CgoiicTBa U TpadUKH TPUTOHOMETPUUECKHUX (DYHKITHIA.

OOpatrHble TPUTOHOMETPHUYECKUE (PYHKIIUH, UX TIaBHbIC 3HAUCHHS, CBOICTBA U TpapHKH.
Tpuronomerpruueckue ypaBHeHus. OINHOPOIHBIE TPUTOHOMETPUYECKUE YypaBHEHMs. Pemienue
IPOCTEHIINX TPUTOHOMETPUUECKUX HEepaBeHCTB. lIpocreiilue cucreMbl TPUTOHOMETPUUECKUX
YpPaBHEHUU.

[lepBuuHble 1peACTAaBIEHUS O MHOXKECTBE KOMIUIEKCHBIX uuncen. [ledctBus ¢
KOMIUIEKCHBIMU 4ucIaMHd. KoMIuiekcHO conpsbkeHHble uucina. Moayiab M apryMeHT 4ucla.
Tpuronomerpuyeckas ¢opmMa KOMIUIEKCHOTO 4YHCia. PemieHue ypaBHEHHH B KOMIUIEKCHBIX
quciax.

MeTo WHTEpBAJIOB I pelicHusi HepaBeHCTB. [IpeoOpazoBanus rpadukoB (QYyHKIWI:
C/IBUT, YMHOXXCHHE Ha YHUCIIO, OTPak€HHE OTHOCUTEIbHO KOOPAMHATHBIX ocel. ['paduueckue
METO/Ibl PELlICHUs] YpaBHEHUI U HEpaBeHCTB. PelleHne ypaBHEHUN UM HEPaBEHCTB, COJAEPIKALUX
IIEPEMEHHYIO T10J] 3HAKOM MOJYJIS.

Bsanmuo obparubie pyHkimn. ['padukn B3anMHO 00paTHBIX (YHKITHIA.

VYpaBHEHHUs, CUCTEMBI YPABHEHUH C TapaMETPOM.

Huodantossl ypaBaeHus. L{enabie npodu. Teopema depma 0 cymMe KBapaToB.
CyMMBI U psizibl, METOIBI CYMMUPOBAHHUS U IPU3HAKU CXOAUMOCTH.

Teopembl 0 TPUOTMKEHUN JEHCTBUTENBHBIX YUCEN PAllHOHAIbHBIMU.

MHoskecTBa Ha KOOPINHATHOW MJIOCKOCTH.

Hepasencto Koum—ByHsAKoBCKOro, HepaBeHCTBO MeHceHa, HepaBeHCTBA O CPEIHHUX.

Ilonatue mnpenena ¢ynkuuu B Touke. [loHatme mnpenena QyHKIUM B OECKOHEYHOCTH.
AcumnTotel Tpaduka ¢GyHkuuu. CpaBHEHHE OECKOHEYHO MaJbIX M OECKOHEYHO OOJBIIUX.
HenpepbiBHocTh pyHKIMK. CBOMCTBa HenpepbIBHBIX QyHKIMA. Teopema Beiiepmtpacca.

Huddepenunpyemocts ¢yHkiuu. [lpousBognas ¢pyukuuu B Touke. KacarenbHas k rpaduxy
¢bynkuuu. I'eomerpuueckuil u Gpu3nUecKuil cMbICI Tpou3BoIHON. [IpuMeHeHne MpoON3BOIHON B
¢uzuke. [IpousBonHbie aneMeHTapHbIX QyHKkunid. [IpaBuna nuddepenumpoBanus.

Bropas npousBoHasi, ee reoMeTpuUecKUi U PU3MUECKUI CMBICI.

Toukn skcTpeMyma (MakcumyMma U MuHuUMyMa). MccnenoBanue sneMeHTapHbIX (QyHKIUN Ha
TOYKHM D3KCTpeMyMma, HauOojblllee W HaWMEHbIIEe 3HAYeHHWE C IOMOLIbI TMPOU3BOAHOM.
[TocTpoenue rpadukoB GyHKIUNA C MOMOIIBI0 MPOU3BOAHBIX. [IprMeHeHHE MPOU3BOIHON MpHU
peueHny 3a7a4d. HaxoxieHue sKCTpeMyMoB (YHKINH HECKOJIBKUX EPEMEHHBIX.

MeTtons! penieHus: GyHKIMOHAIBHBIX YpaBHEHUI U HEPABEHCTB.

I'eomerpus

[ToBropenue. Pemenue 3amad ¢ HCMOIB30BAHWEM CBOWCTB (UTYp HaA IIJIOCKOCTH.
Pemenue 3amau Ha OKa3aTeNbCTBO M MOCTPOEHUE KOHTPIPUMEPOB. [IpumMenenune npocrenmmx
JOTMYECKMX TnpaBwi. PelleHne 3amad ¢ HCIOIB30BAHMEM TEOPEM O TPEYrOJbHHKAX,
COOTHOILIEHUH B MPSIMOYTOJIBHBIX TPEYroJIbHUKAX, (DAKTOB, CBSI3aHHBIX C YETHIPEXYTOJIbHUKAMHU.
Pemenne 3amau ¢ ucnosp3oBaHueM (PAKTOB, CBSA3aHHBIX C OKPYXHOCTSAMU. Pemienue 3amau Ha



U3MEPEHMsT Ha IUIOCKOCTH, BBIUMCIEHHs JUIMH WM Iulomaaei. Pemienuwe 3agad ¢ MOMOIIBIO
BEKTOPOB U KOOPAMHAT.

Harmsannas crepeomerpus. llpusma, napaienenunesn, NMpaMuia, TETPAdIP.

OcCHOBHBIE NOHATUS T€OMETPUU B IIPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUN U CIICACTBUS
u3 HuX. [loHsATHE 00 aKCMOMaTHYECKOM METOJIE.

Teopema Menenas mns terpasapa. Iloctpoenue cedyeHU MHOTOTPAHHHUKOB METOIOM
cinenoB. llenTpanbHOe mnpoektupoBanue. I[locTpoeHune cedyeHuli MHOTOIPAHHMKOB METOIOM
MIPOEKITUH.

CkpenuBarouiyecst npsiMple B IPOCTPAHCTBE. YT0JI MEX1Y HUMH. MeTobl HaXOXACHUS
pPacCTOSTHUI MEKY CKPELIMBAOIIMMHUCS TPSMBIMH.

TeopeMbl 0 mapajuleIbBHOCTH NIPSMBIX M IUIOCKOCTEW B IpocTpaHcTBe. [lapamiensHoe
IPOEKTHPOBaHUE U n300pakeHue ¢puryp. 'eomerpuueckre MecTa TOYEK B IPOCTPAHCTBE.

[lepneHuKynsApHOCTh NPAMONM U IJIOCKOCTH. OpPTOroHanbHOE IPOEKTUPOBAHME.
Haxnonnsle u npoekuuu. Teopema o Tpex neprneHauKymsapax.

Bunel terpasapoB. OpTOLUEHTPUYECKUI TETPadAp, KapKacHbIM TETpa’aAp, paBHOTPaHHbBIN
teTpa’p. [IpsamoyronbHblil TeTpasap. Mennansl U OumenaHsl TETpaspa.

JocTpanBanue T€Tpasapa A0 NapajuleIeIuIeaa.

Paccrosnuss mexny ¢urypamu B npoctpaHcTBe. OOIIMH NEpHEHIUKYISP ABYX
CKPELIMBAIOIINXCS IPAMBIX.

VYrael B mpocrtpaHctse. llepnenaukyinspHsle IUIocKocTH. Ilnomanbs opToroHaabHON
npoekuuu. IlepneHaukyssipHoe cedeHue Mpu3Mbl. TpexrpaHHBII W MHOIOTPaHHBIM  YIoOJI.
CBolicTBa INIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOMCTBa IUIOCKMX W JIBYTPaHHBIX YIJIOB
TPEXTPAaHHOTO yria. TeopemMbl KOCHHYCOB M CUHYCOB JUUIsl TPEXIPAHHOTO YIJIA.

Buner  mHoOrorpanHukoB. Pa3BepTkm  MHororpanHuka. Kpardaiimme 1yTM Ha
IIOBEPXHOCTU MHOTOI'PAHHMKA.

Teopema Oiinepa. IlpaBuibHBIE MHOTIOIpaHHUKH. JIBOMCTBEHHOCTh IPABHJIBHBIX
MHOT'OI'DAHHHUKOB.

IIpuzma.  Ilapamnenenunen.  CpoiictBa — mapaienenunena.  [IpsamoyronbHbsii
napajuienenunes. HakiaoHHble IPU3MBL.

IImpamuna. Buasl nupamMpa. OJeMEHTHl NpaBWIbHOM nUpaMuibl. Ilupamunsr ¢
PaBHOHAKJIOHEHHBIMU peOpaMH U IpaHsMHU, UX OCHOBHBIE CBOMCTBA.

[Iomany noBepxXHOCTE MHOTOIPAHHUKOB.

Tena BpamieHus: WIMHAP, KOHYC, map U cpepa. CedeHus MWIMHApPA, KOHYCa U IIapa.
[ITapoBoii cerMeHT, MapoBOii Ci10H, HIapoBOi CEKTOP (KOHYC).

VYceueHnHas nupamua U yCEYEHHBIN KOHYC.

BeposiTHOCTB M CTATHCTHKA, JIOTHKA, TEOPHUsI TPa)OB 1 KOMONHATOPHKA

[ToBTOopenue. Hcnonb3oBaHue TaOAMI W AMArpaMM JJIs TOPEJICTaBICHUS JaHHbBIX.
Pemenue 3a1ay Ha MpUMEHEHUE ONMUCATENIbHBIX XapaKTEPUCTUK YMCIOBBIX HAOOPOB: CpPeIHUX,
HauOOJBIIEr0 U HAUMEHBILEro 3HAY€HUs, pa3Maxa, JUCIEPCUM M CTAaHIApTHOTO OTKJIOHEHUS.
Bbruucnenne 4acToT M BeposTHOCTEH COOBITHH. BbluncieHune BeposTHOCTEH B ONBITaX C
PaBHOBO3MOXKHBIMM ~ 3JIEMEHTApHBIMM  Hcxojnamu.  lcmonp3oBaHue  KOMOMHATOPHKH.
Beruucnenne BeposiTHOCTEH HE3aBUCHUMBIX cOObITHH. Mcmonb3oBaHue (GOpMyINbl CIOXKEHUS
BEPOSITHOCTEM, TMarpamMm Dijiepa, 1epeBa BeposTHoCTe!, hopmynsl bepHysm.

BeposiTHOCTHOE TPOCTPaHCTBO. AKCHOMBI TEOPUH BEPOSTHOCTEM.

VYcnoBHas BepoATHOCTh. IIpaBuino ymHOXkeHHs BeposTHocTed. dopmyna mOJIHON
BepositHOCTH. Dopmyna baiieca.

JluckpeTHble CilydailHble BEIMYMHBI M pacupenesneHrs. COBMECTHBIE pPACIIPECICHMUS.
Pacnpenenenue cyMMbl ¥ IPOU3BEACHUS HE3aBUCUMBIX CIIy4aHBIX BEIMYMH. MareMaTrnyeckoe
OXXMJIAaHWE W AWMCIEPCHs CIy4YalHOW BEIWYMHBL. MaTemMaTHdyecKoe OKUIAHWUE M JUCIEepCUst
CYMMBI CJIy4aliHbIX BEJIUYHH.



bunapnass caywyaliHas BenuuMHa, pacnpeneneHue  bepnymm.  I'eomerpudeckoe
pacrpeneneHue. bUHOMHMaIbHOE paclpelesieHhe M €ro CBOWCTBA. [ MmepreoMerpuyueckoe
pacrpeziesieHue 1 ero CBONCTBA.

HenpepbiBabie  ciaydaiinble  BenuuyuHbl.  [LIOoTHOCTH  BepoATHOCTH.  DyHKIUA
pacnpeneneHusi. PaBHoMepHOe pacnpesesieHue.

[TokazaTenbHOE pacupeneneHue, ero napameTpsbl.

Pacnpenenenue Ilyaccona u ero npumenenue. HopmansHoe pacnpenenenue. OyHKuus
Jlannaca. IlapameTrpsl HOpManbHOro pacnpeneneHus. IIpumepbl ciaydallHBIX —BEJIWYMH,
[NOJYMHEHHBIX HOPMAJIIbHOMY 3aKOHY (IIOTPELIHOCTh U3MEPEHUM, pocT denoBeka). LlenTpanbHas
npejesibHas Teopema.

HepaenctBo YeoOnimeBa. Teopema UeObimeBa u  Teopema beprymnu. 3akoH O0ibIIMX
ymcelnl. BeiOopouHbIit MeTONT M3MepeHus: BeposTHOCcTel. Posib 3akoHa OONIBIIMX YUCEN B HAYKE,
IpUPOJIe U OOIIECTBE.

KoBapuanuss nByx ciyuaiiHpix BenuuuH. lloHsATHe 0 KO3(pUIMEHTE KOPPESIHH.
CoBMmecTHBIE HAONIOACHHS JABYX CIy4YallHBIX BENWYMH. BbIOOpouHBIM K03 dunmeHt
Koppensiuuu. JInHeitnas perpeccus.

Cratuctnueckas runore3a. CTaTucTuKa KpUTEpUS U €€ ypoBeHb 3HauuMocTH. [IpoBepka
IPOCTEHIINX TUIOTE3. OMIMPUYECKHE PpAaCHpElNeleHUss M HUX CBA3b C TEOPETHUECKUMU
pacnpeneneHusMu. Panrosas koppemsius.

[TocTpoenue coorBercTBHIl. IHBEKTUBHBIE U CIOPBEKTUBHBIE COOTBETCTBUS. buekiuu.
JuckperHas HenpepbsIBHOCTG. [IpuHnun {upuxie.

Konuposanue. J[BonuHas 3anuch.

OcHoBHble TOHATHS Teopun TrpadoB. JlepeBbsa. JIBomuHoe nepeBo. CBSI3HOCTD.
Komnonents! cBa3Hoctu. [lytu Ha rpade. DitiepoBsl U 'aMUIIBTOHOBBI IIYTH.

11 knacc

Auare0dpa u HayaJIa aHAJIN3a

Crenenp ¢ JCWCTBUTENBHBIM IIOKAa3aTeJIEM, CBOWCTBa creneHu. [Ipocreiimmue
NoKa3aTebHbIC YpaBHEHHs U HepaBeHCTBA. [lokazaTenbHas QyHKIUS U €e CBOMCTBA U Trpaduk.
Yucno e u ¢ynkuus y=e Jlorapudm, cBoiicTBa norapudma. JlecsaTuyHblii U HaTypalbHBINA
norapupm. IIpeobpazoBanue norapupmuueckux BeipaxeHui. Jlorapupmuueckue ypaBHEHHUS U
HepaBeHCTBa. Jlorapupmuueckas ¢pyHkuus u ee cBoiictBa u rpaguk. CteneHHas GyHKIUS U ee
coiictrBa u  rpaduk. HppanumonanbHble  ypaBHeHUS. CHUCTeMBbl  IOKa3aTENbHBIX,
JOrapupMHUUECKUX M  HUPpPAlMOHATIBHBIX  ypaBHeHHH.  CucTeMbl  IOKa3aTeJbHbIX,
Jorapu(pMUUECKUX W HPPALUOHAIBHBIX HEPABEHCTB. Y paBHEHMs, CHCTEMbl ypaBHEHUH C
napamerpoM. @opmyna bunoma HeroToHa. PelieHne ypaBHEHM CTENIEHN BhIIIE 2 CIIEIUAIbHBIX
BuJ0B. Teopema Buera, Teopema be3y. [IpuBoarMble 1 HEMPUBOIMMbIE MHOTOWIEHBI. OCHOBHAs
Teopema anre6pbl. Cummerpuueckue MHorowileHsl. llerdouncieHHble U LelO3HAYHBIE
MHoOrowieHbl. JlnodanTtoBsl ypaBHeHus. Llemnsie npodu. Teopema depma 0 cymme KBaapaToB.
CyMMBI U psiibl, METOJIbI CYMMHUPOBAHUS M MPU3HAKU CXOIUMOCTH. TeopeMbl 0 MpuOIMKEeHUN
JEHCTBUTENBbHBIX YUCENl palMoOHaIbHBIMU. MccienoBaHUE 3JIEMEHTapHbIX (YHKIHMM Ha TOYKU
HKCTpeMyMa, HauOoJblllee U HAaUMEHbIlee 3HaYeHHE C MOMOIIbI0 Ipou3BojaHON. [locTpoenue
rpadgukoB (yHKIUN C MOMOIIBI0 MPOU3BOAHBIX. lIprMeHeHue NpPOM3BOJHOW MpHU pelIeHUn
3amad. HaxoxnaeHue sKcTpeMyMmMoB (YHKIMH HECKOJbKHX TNepeMeHHbIX. [lepBooOpa3Hast.
Heonpenenennsrit  wHTerpan. IlepBooOpaznesie  snmemeHTapHbIx  GyHKIud.  [lnomamas
KpuBOJMHEHHOW Tpameuuu. Popmyna Herorona-JlelOnuna. OnpeneneHHbI  MHTErpal.
Brruncnenue miomanei miuockux Guryp u o0beMOB TeN BpaIleHHs] C MOMOIIBI0 WHTErpaina..
Mertoap! pemieHus: QyHKIMOHATIBHBIX YPAaBHEHUH U HEPABEHCTB.

I'eomerpus
BekTtopsl n koopauHaTel. CymMmMa BEKTOPOB, YMHOXXEHHE BEKTOpPa Ha YHCIO. YTOJ MEXKIY
BekTopamu. CKalIIpHOE MTPOU3BEICHHUE.



VYpaBHenue miockoctd. Popmysa pacCTOSHUS MEXAYy Toukamu. YpaBHeHHe chepsl. DPopmyna
paccTosHUA OT TOYKH JI0 IIocKocTH. CocoOBb!I 3a1aHus IPSIMON ypaBHEHUSAMHU.

Pemenune 3amau M J0Ka3aTENbCTBO TEOPEM C IOMOILIBIO BEKTOPOB M METOJIOM KOOpPJIUHAT.
OJeMeHTBl T€OMETPUU Macc.

[Tonstue o6beMa. OOBeMbl MHOTOTpaHHUKOB. OOBEMBI TEN BpalleHHUs. AKCHOMBI 00bEMa.
BeiBog dpopmysn 00beMOB IPSIMOYTOJIBHOTO MapauleenuIeaa, Npu3Mbsl U nupamuibl. Gopmysibt
JUIS HaXOXKJeHUs o0beMa TeTpad/ipa. Teopembl 00 OTHOIICHUSX 00BEMOB.

[TpunoxeHus UHTErpana K BEIYUCICHUIO 00bEMOB U IIOBEpXHOCTEH Ten BpameHus. Ilnomansb
cdepuueckoro nosica. O6vem maposoro ciost. [IpuMenenre 00beMOB P pEIICHUH 3a/1a4.
[Tnomans chepsl.
Pa3Beprka nununapa u konyca. [1nomanb noBepXHOCTH HMIMHIPA U KOHYCA.
DneMeHTHI chepruieckoit reomeTpuu. KoHndecknue ceueHusl.
KacarenbHble npsiMble 1 TIOCKOCTH. Brincanusie u onucanusie chepsl. Kacaronmecs chepsl.
KomOuHanuyu MHOIOrpaHHUKOB U T€J BpaILeHUsL.
[Tomobue B mpocTpancTBe. OTHOIIEHHE 0OBEMOB U ILIOMIACH MOBEPXHOCTEH TOT0OHBIX
duryp.
JIBuKEeHMsI B IPOCTPAHCTBE: MMApaJJIENIbHbIN IEPEHOC, CAMMETPUS OTHOCUTENIBHO IJIOCKOCTH,
LEHTpaJIbHasi CHMMETPHS, TIOBOPOT OTHOCUTEIBHO MPSMOH.
[TpeoOpa3zoBanue no100us, roMmoTeTrs. Penenne 3aau Ha IVIOCKOCTH € UCIIOJIb30BaHUEM
CTEPEOMETPUYECKUX METOJIOB.



TeMaTnuyeckoe NJIAHNPOBAHUE

10 kiacce
Ne HameHoBaHue pa3aesioB U TeM KoanuecTtBo
4acos
Anredpa ¥ HaYaJIa MATEMATH4Y€eCKOT0 AaHAJIN3A
1. Uwuca b1 BeIpaXeHUs 48
2. VYpaBHEHHUs U HEPABEHCTBA 50
3. OyHKIMH 20
4, TexcToBBIE 3aMaUN 10
5. Mertoapl MaTEMATUKHI 5
6. Hcropus maTemMaTuku 2
7. I'eomerpus 70
8. BeposiTHOCTB M cTaTUCTHKA, JIOTHKA, Teopus TpadoB U 5
KOMOHWHATOpHKa
Hroro 210
11 knace
Ne HameHnoBaHue pa3iesioB U TeM KouunvecTBo
4acoB
1. Uucina b1 BeIpaxkeHus
2. VYpaBHEHUs U HEPABEHCTBA
3. OyHKIMH
4. TekcToBble 3a7a4un
5. MeTop1 MaTeMaTUKU
6. HcTopust MaTeMaTUKH
7. I'eomerpust 68
8. BeposiTHOCTB M cTaTUCTHKA, JIOTHKA, TeOpHs TpadoB U 15
KOMOWHATOpHKA
Hroro 204
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