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I[lnanupyemMble pe3yabTaThl
JIMYHOCTHBIE pe3yJibTAaThl B c(pepe OTHOIEHNH 00y4arouuxcs K cede, K CBOeMY 310POBbIO,
K MO3HAHUIO ceds1:

- OpHUCHTAl A 06yan0Luch;1 Ha JOCTMIKCHUC JIMYHOI'O CHACThA, pCAIM3alluI0 MMO3UTUBHBIX
JKU3HCHHBIX IMCPCIICKTUB, HWHUIHUATUBHOCTb, KPCATHUBHOCTb, TI'OTOBHOCTbL H CHOCO6HOCTB K
JUYHOCTHOMY CaMOOMPEIEICHHIO, CIIOCOOHOCTh CTAaBUTh L€ M CTPOUTH KU3HEHHBIE [IJIaHbL;

— TOTOBHOCTb U CHOCOOHOCTH OOecrneuuTh cebe W CBOMM OJM3KUM JOCTOHHYIO KU3Hb B
MPOLECCE CAMOCTOATENBHOM, TBOPYECKOW U OTBETCTBEHHOM JEATEIbHOCTH;

— TOTOBHOCTh M CHOCOOHOCTh OOYYaroIIMXCS K OTCTAMBAHMIO JIMYHOTO JOCTOMHCTBA,
CcOOCTBEHHOI'O MHCHUsS, TOTOBHOCTb U CHOCOGHOCTB BblpaGaTBIBaTB CO6CTB€HHyIO IIO3UIIHUIO IIO
OTHOUIICHUIO K OOIIECTBEHHO-TIOIUTUYECKUM COOBITHSIM MPOLUIOrO M HACTOSIIEr0 Ha OCHOBE
OCO3HAaHHUA U OCMBICJIICHUA HCTOPUH, NYXOBHBIX HCHHOCTeﬁ u HOCTI/I)KGHI/Iﬁ Halreu CTpPAaHbI;

— TOTOBHOCTh M CIOCOOHOCTh OOYyYaroHmIMXCid K CaMOpPa3BUTHIO M CAMOBOCIHMTAHUIO B
COOTBETCTBUHM C OOIIEYETIOBEUECKUMH I[IEHHOCTSIMU U HJeallaMd Tpa)KJaHCKOro OOIIeCTBa,
HOTp€6HOCTI) B (1)I/IBI/II-IGCKOM CaMOCOBCPIICHCTBOBAHUY, 3aHATHUAX CHOpTI/IBHO-O3IIOpOBI/ITeJII)HOI71
JESATEIbHOCTBIO;

— TPUHATHE W pealiu3alus IEHHOCTeH 30pOBOr0 M 0€30macHOro o0pasza KH3HH,
OepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHUE K COOCTBEHHOMY (PH3UYECKOMY U
MICUXO0JIOTHYECKOMY 37J0POBBIO;

—  HEeNpUsITHE BPEIHBIX IPUBBIYEK: KypEeHUs, yIOTPEOIEHNUS AJIKOT0JIsl, HAPKOTHKOB.

JInuHocTHBIE pe3yabTaThl B cepe oTHOIeHMI o0y4yarommxcst kK Pocenu kak k Ponnne
(OteuectBy):

—  poccuiickasi WJEHTUYHOCTb, CIIOCOOHOCTh K OCO3HAHUIO POCCHUICKON WIEHTUYHOCTU B
MOJIUKYJIBTYPHOM COIIMYME€, YYBCTBO IPUYACTHOCTH K MCTOPUKO-KYJIBTYPHOH OOLIHOCTH
poccuiickoro Hapoja u cyab0e Poccuu, maTpuoTu3M, roTOBHOCTh K CIy)XeHUI0 OTeuecTBy, €ro
3alluTe;

— YBa)XXEHHE K CBOEMY HapoJy, 4YyBCTBO OTBETCTBEHHOCTH Iepen PoauHOH, ropaoctu 3a
CBOM Kpal, cBOW PoauHy, mpouuioe M HACTOsIIee MHOIOHAMOHAJIBHOrO Hapoaa Poccuwm,
yBa)K€HHE K FOCyIapCTBEHHBIM CUMBOJIaM (repo, ¢uiar, F’MMH);

— (¢opMHpOBaHHE YBAXEHUS K PYCCKOMY S3bIKy Kak TOCYJapCTBEHHOMY  S3BIKY
Poccuiickoit denepanuu, SBIAIOIEMYCS OCHOBOW POCCUHMCKONM HMAEHTUYHOCTH W TJIABHBIM
(akTOPOM HALIMOHATIBHOTO CAMOOIPEECTICHMS;

— BOCHHUTaHME YBaXXEHUS K KyJIbType, s3bIKaM, TpPAAULMsIM U O0OblYasiM HApOJIOB,
npoxxuparoux B Poccuiickon Penepanuu.

JInuHocTHBIE pe3ybTaThl B cepe OTHOLIEHUI 00y4alOIIMXCS K 3aKOHY, FOCYIapCTBY U K
rPa’kIaHCKOMY O0LIIECTBY:

—  TPaxJaHCTBEHHOCTb, TPaKTAHCKas TMO3UIMS AaKTHBHOTO M OTBETCTBEHHOTO YJIeHA
POCCHUHCKOro 0OIIECTBa, OCO3HAIOLIEr0 CBOM KOHCTUTYLIHMOHHBIE IIpaBa M OOS3aHHOCTH,
YBaXKAWOIIETO 3aKOH W  TPaBOMOPSAIOK, OCO3HAHHO MPHUHUMAIONIETO  TPAAUIIMOHHBIC
HAIIMOHAJIBHBIC U O6HIG‘-IGJ'IOBG‘-IGCKI/IG TYMAHHUCTUYCCKUE MW JEMOKPATHYCCKUEC 1L CHHOCTH,
TOTOBOTO K YYaCTHIO B OOIIECTBEHHOM KU3HU;

— TpHU3HAHUE HEOTUYYKJTAaeMOCTH OCHOBHBIX TIpaB M CBOOOJ 4YelOBEKa, KOTOpHIE
MPUHAICKAT KAXKIOMY OT POXKIEHHUS, TOTOBHOCTh K OCYIIECTBICHHIO COOCTBEHHBIX IpaB U
cBOOON 0€3 HapylieHUs TpaB M CBOOOJ NIPYruUX JIMIl, TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIC
npaBa ¥ CBOOOJIBI YEJIOBEKA U IPa)kJIaHUHA COTJIACHO OOINENpPU3HAHHBIM MPUHIMIIAM U HOpMaM
MEKIYHapOAHOTO MpaBa U B cooTBeTcTBUU ¢ KoHctutynuei Poccuiickoit @enepanuu, npaBoBas
U MOJIMTHYCCKAA 'PaMOTHOCTD,

—  MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKH U
OOLIECTBEHHON MPAaKTUKH, OCHOBAHHOE Ha JHAJIOTe KYJIbTYp, a TaKXe pa3iuuHbIX ¢GopM
0OIIECTBEHHOT'O CO3HAHMSI, OCO3HAHHE CBOETO MECTA B MOJIMKYJIBTYPHOM MUPE;

—  UHTEpUOpU3alMsl LIEHHOCTEHW IEMOKpPAaTUU M COLMAIBLHOM COJNIMJAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOLIEHUW B TPYNIIE WM COUUAIBHON OpraHu3aluu;

— TOTOBHOCTh OOy4aroUMXcs K KOHCTPYKTUBHOMY YYacTHIO B HPHUHSITUU pELICHUH,



3aTparvBalOIIMX UX IpaBa M HMHTEPECHl, B TOM YHCIE B PA3IUYHBIX (Popmax 0OIIEeCTBEHHOM
CaMOOpraHU3aIH, CAMOYTIPaBJICHUs, OOLIECTBEHHO 3HAYMMOM IesTeTbHOCTH;

—  TIPUBEPKEHHOCTh HJIESIM HMHTEPHAMOHAIN3MA, APYXKObI, PAaBEHCTBA, B3aMMOIIOMOIIH
HapoJ10B; BOCIIUTAHUE YBAKUTEIBHOTO OTHOLIEHUS K HALIMOHAJIBHOMY JIOCT

—  OUHCTBY JIIOJIEH, UX YyBCTBaM, PEIIMTHO3HBIM YOCIKICHUSAM;

— TOTOBHOCTHb OOYYalOUIUXCS MPOTHUBOCTOSITH HJICOJOTUU 3KCTPEMHU3MA, HAIlMOHAINU3MA,
KceHOGoOUU; KOpPPYNIUU; MUCKPUMUHAIMM 110 COIMAIbHBIM, PEIUTHO3HBIM, PaCOBBIM,
HallMOHAJIbHBIM IIPU3HAKAM U JIPYT'MM HETaTUBHBIM COLMAJIbHBIM SIBICHUSM.

JIMYHOCTHBIE pe3yJbTaThl B cepe OTHOIIEHUI 00y4alOUIUXCH C OKPY/KAKIUMH JIOJAbMU:

— HPABCTBEHHOE CO3HAHHWE U TIOBEJCHHE Ha OCHOBE YCBOEHHUS OOIIEYEIIOBEUECKHUX
[IEHHOCTEH, TOJIEPAHTHOTO CO3HAHMSI U TIOBEJEHUS B MOJHKYIBTYPHOM MHpPE, TOTOBHOCTU M
CIIOCOOHOCTH BECTHU JUAJIOT C APYTHUMHU JIFOJbMH, JOCTUTATh B HEM B3aUMOIIOHUMAaHMUsI, HAXOAUTh
oO11ye 1eau U COTPYIHUYATD [Tl UX JOCTUKCHHUS,

— IpUHATHE  TyMaHUCTUYECKMX  LIEHHOCTEH,  OCO3HAHHOE,  YBaXXUTEIbHOE U
00pO’KeNaTebHOE OTHOIICHHE K JPYrOMY YeJIOBEKY, €T0 MHEHHIO, MUPOBO33PEHUIO;

—  CIIOCOOHOCTb K COIEPEXUBAHUIO U (POPMUPOBAHUE MO3UTUBHOIO OTHOILEHUS K JIIOJSM, B
TOM 4YMCJI€ K JIMIAM C OIFPaHUYEHHBIMH BO3MOXKHOCTSMH 37I0POBbS M MHBAJIHMJAM; OepexHOE,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (PU3MUECKOMY M TICHXOJOTHYECKOMY 370POBBIO
JPYTHX JIFOIEH, YMEHHUE OKa3bIBaTh IIEPBYIO ITOMOILb;

— ¢opmHpoBaHHE BBIPAKCHHON B TOBEICHUM HPABCTBEHHON IO3UIMHM, B TOM YHUCIIE
CHOCOOHOCTH K CO3HaTelIbHOMY BbIOOpPY 100pa, HPaBCTBEHHOI'O CO3HAHMS M IOBEIECHUS Ha
OCHOBE YCBOEHHsS OOIIEYEIOBEUYECKUX IEHHOCTEH U HPAaBCTBEHHBIX YYBCTB (YE€CTH, JOJTa,
CHPaBEAIMBOCTH, MUJIIOCEPAMS U APYKEITIOOHS);

— pa3BUTUE KOMIIETEHIIMH COTPYJHMYECTBA CO CBEPCTHUKaMH, JAETbMH MIIAJIIIETO
BO3pacTa, B3pOCIBIMM B 00pa3oBaTeNbHOH,  OOILIECTBEHHO  MOJE3HOW,  yueOHo-
HCCJIEIOBATEIbCKOM, MPOEKTHON U IPYIMX BUJAX JIE€ATEIbHOCTH.

JInyHOCTHBIE pe3yibTaThl B c(pepe OTHOLIEHHI 00y4AIOIIMXCH K OKPY/KAIOIEMY MHPY,
sKMBOI IPUPoOJE, XYA0:KECTBEHHOM KYJabTYype:

—  MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YypPOBHIO pa3BUTHUS  HAyKH,
3HAYMMOCTHU HAYKH, TOTOBHOCTb K HAYYHO-TCXHHYCCKOMY TBOPUYCCTBY, BJIAJCHUC HOCTOBCpHOI\/’I
uH(popMaIiel 0 MEePeIOBBIX JOCTHKEHHSIX M OTKPHITHSX MHUPOBOW M OTEYECTBEHHON HAyKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MHUpA U OOIIECTBA;

— TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHWIO, B TOM YHCIE CaMOOOpa3OBaHMIO, Ha
MPOTSDKEHUHM BCEH KU3HM, CO3HATEIHHOE OTHOIICHHE K HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO YCIIEUTHOM MpodecCHnOHANBbHOM 1 00IIECTBEHHON e TEIbHOCTH,

—  DKOJIOTHYECKas KyJIbTypa, OEpekHOe OTHOMICHUS K POJHOW 3eMjie, IPHPOJTHBIM
OorarctBam Poccuu u Mupa; MOHMMaHHWE BIUSHUS COIMAIBLHO-YKOHOMHYECKHX MPOIECCOB Ha
COCTOSTHUE TPHUPOIHOW W COIUAIBHOW CpPEIbl, OTBETCTBEHHOCTH 3a COCTOSIHHE MPHPOJIHBIX
pPECYpPCOB; YMEHHUSI U HAaBBIKM Pa3yMHOTO MPUPOJIOTOIH30BAHUS, HETEPIIUMOE OTHOIIECHUE K
JNEHCTBUSM, TPUHOCAIIAM BpEJ SKOJOTHUHU; TPUOOPETCHHE OIBITa 3KOJOTO-HAIIPABICHHOM
JESITENIbHOCTH;

—  OCTETHYECKOE OTHOIIEHHUS K MHPY, TOTOBHOCTh K OJCTETHUYECKOMY OOYCTPOMCTBY
CcOOCTBEHHOTO OBITA.

JIM4HOCTHBIE pe3y/ibTaThl B c(pepe OTHOIIEHUIT 00YyHaIONIUXCH K CeMbe U POAUTENSIM, B
TOM YHCJIEe MOATOTOBKA K CeMEHOM KIU3HU:



— OTBETCTBEHHOE OTHOIIEHHWE K CO3[JaHUI0 CEMbU HA OCHOBE OCO3HAHHOIO IPUHATHUSA
IIEHHOCTEH CEeMEHHOM KH3HU,

—  IIOJIOKUTEIbHBIA 00pa3 CceMbH, poauTENbCcTBA  (OTLOBCTBA M MAaTEpPUHCTBA),
MHTEpUOpU3ALIMS TPAJAULIMOHHBIX CEMEUHBIX LIEHHOCTEH.

JInuHOCTHBIE pe3yabTaThl B c)epe OTHOLIEHUS 00y4aloUIuXcs K TPyAy, B cepe
COHMATBHO-IKOHOMHUYECKHX OTHOILLIECHMA:

— yBaXeHHe KO BceM (opmMam COOCTBEHHOCTH, TOTOBHOCTH K 3alllUTe CBOCH
COOCTBEHHOCTH,

—  OCO3HaHHBIN BBIOOP Oymymiei nmpodeccun Kak MyTh U CIIOCO0 pean3aiui COOCTBEHHBIX
YKU3HCHHBIX TUIaHOB,

— TOTOBHOCTh OOY4YalOUIMXCSA K TPYAOBOW TNPOPECCHOHATBHON IEITEIBHOCTH Kak K
BO3MOXKHOCTH  y4aCTHSi B  PCNICHWHM JIMYHBIX, OOIIECTBEHHBIX, T'OCYJapPCTBEHHBIX,
00IIIeHaIIMOHATIBHBIX MPOOJIEM;

—  TOTPeOHOCTh TPYAUTHCS, YBOKEHHUE K TPYAY U JIFOASIM TPYIa, TPYAOBBIM JIOCTHUKCHUSM,
JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIIEHHE K pa3HbIM BHUAAM TPYAOBOM
JIeSITEIIBHOCTH;

— TOTOBHOCTh K CaMOOOCITY)KMBAaHUIO, BKJIOYas OOyYeHHWE W BBITIOJHEHUE JIOMAITHHX
00s13aHHOCTEH.

JInuHocTHBIE pe3yJbTaThl B cepe pusnyeckoro, nCUX0JI0rH4ecKOro, COUAJIbLHOr0
aKaJeMH4ecKOro 0J1aronoy4usi 00y4arommxcs:

—  (usuueckoe, HMOIMOHATBHO-TICHXOJIOTUYECKOE, COITHAIIEHOE Onmaromnoxydne
oOyJaromuxcsi B KU3HU 00pa30BaTeNbHON OpraHu3allid, OUIYIIeHHE NeThbMH 0e30MacHOCTH U
MICUXO0JIOTHYECKOTo KoM opTa, MHPOPMAITMOHHON O€30MaCHOCTH.

Iliianupyemblie MeTanpeaAMeTHbIE pe3yJbTaTbl ocBoeHuss OOII

MertanpeameTHble pe3ylbTaThl OCBOGHHSI OCHOBHOM 00pa30BaTEeIbHOM MpOrpaMMbl
IIpEJICTaBJICHbI TPEMS TPYIIIaMU YHUBEpCANbHbIX yueOHbIX aercTtBuid (YVY /).

1. PeryasiTUBHBbIe yHHBepcaabHble yueOHbIe AeiicTBUSA
BbINyCKHUK HAYYHTCSH:
—  CaMOCTOSITENIBHO ONPENENATh LENH, 3aJaBaTh NapaMeTpbl U KPUTEPUHU, IO KOTOPBHIM
MO3KHO OIIPENEIUTb, YTO LENIb JOCTUTHYTA;

—  OLICHHMBaTh BO3MOXKHbIE€ TIOCIIEICTBUS JOCTH>KEHHS IOCTABIIEHHOM 1I€JIA B JACSTEIbHOCTH,
COOCTBEHHOW KM3HU W KU3HU OKPYKAIOIIUX JIFOJCH, OCHOBBIBASICH HA COOOPAXKEHUAX dTUKH U
MOpaJly;

— CcTaBUTh U (HOpMYIUpOBaTh COOCTBEHHBIC 3a7a4ull B 00pa30BaTENbHON IEATEIBHOCTH H
JKU3HEHHBIX CUTYaIUsX;

— OIIGHMBaTh pPECypChl, B TOM UHCIE BpeMsS H JpPYrUe HeMaTepHUalbHBIE PECYpPCHI,
HEOOXOUMBIE AJIs JOCTHKESHHUSI IOCTABJICHHOM 1IeTH;

— BbIOMpaTh MyTh JOCTHIKEHUS IIENH, IUTAHUPOBATh PEIICHHWE TIOCTABJICHHBIX 3ajad,
ONTUMU3HPYS MaTEepHAIIbHbIE U HEMATEpPHAIIbHbIE 3aTPAThI;

— opraHu3oBbIBaTh (P (HEKTUBHBIA IMOUCK PECypcoB, HEOOXOAUMBIX ISl JOCTHUKEHHS
MMOCTaBJICHHOM LIEIIN;

—  COITOCTABJIATh NOJIYYEHHBIH PE3YNbTAT JEATEIbHOCTH C IOCTABJIECHHOM 3apaHee LEIbIO.

2. [lo3naBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe AecTBHUS
BbINyCKHUK HAYYHUTCS:

—  HUCKaTh M HAXOAWUTH OOOOIICHHBIE CITIOCOOBI PEIICHMSI 33]]a4, B TOM YHCJIE, OCYIIECTBISTh
pa3BepHYThI WH(POPMAIIMOHHBIN TOUCK W CTaBUTh Ha €ro OCHOBE HOBBIC (y4eOHBIE W
M03HABaTEJIbHBIC) 3a7]a4H;

— KPUTHYECKH OLEHUBAaTh U HUHTEPIPETHPOBATh HHGPOPMAIUIO C pPa3HBIX MO3UIHIA,



pacro3HaBaTh U (UKCHUPOBATH IPOTUBOPEUHSI B MHPOPMALIMOHHBIX UCTOYHUKAX;

—  HCHOJb30BaTh pA3JIMYHBIE MOJEIBHO-CXEMAaTUYECKUE CPEACTBA Ul IIPEACTABIICHUS
CYIIECTBCHHBIX CBA3€M M OTHOLICHHMH, a TakKe MPOTUBOPEUYUM, BBIIBICHHBIX B
UH(POPMALMOHHBIX HCTOYHUKAX;

—  HaxOJUTb M NPUBOAUTH KPUTUYECKUE apryMEHTHI B OTHOLICHUM JEHCTBUN U CYKICHWUU
JIpPYroro; CIOKOMHO M pPa3yMHO OTHOCUTBCA K KPUTHMYECKUM 3aMEYaHMSIM B OTHOILUICHHUH
COOCTBEHHOIO CYXK/IEHUS, paCCMaTPUBaTh X KaK pecypc COOCTBEHHOI'O pa3BUTHS;

—  BBIXOJHTbH 32 paMKH y4eOHOTO MpeAMeTa M OCYLIECTBISATH IieJICHANPaBICHHBINA MOUCK
BO3MOYHOCTEH IS IIUPOKOTO NEPEHOCA CPEACTB U CLIOCOOOB IEHCTBHUSA;

—  BBICTpauBaTh HHIUBUAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAsE OTPAHUYCHUS
CO CTOPOHBI APYTUX YYaCTHUKOB U PECYPCHBIE OTPAaHUYECHUS;

—  MCEHATH U yJAEP’KUBATh PA3HBIC ITIO3ULMH B [I03HABATEIILHOM E€ATEIbHOCTH.

3. KoMMyHHMKaTHBHbIE YHUBEPCAJIbHbIE YUYeOHbIe 1elicTBUS
BbINYCKHUK HAYYHTCS:

—  OCYHICCTBIISATH JCIIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHHKAMH, TaK U CO B3POCIBIMHU
(kak BHYTpH 00pa30BaTEILHOW OpraHU3alliH, Tak M 3a €€ Mpe/einaMu), ToJ0Uuparh MapTHEPOB
JUTSL ISTIOBOM KOMMYHHUKAIIUU UCXOJSl U3 COOOpPaKCHHI PE3yJIbTaTUBHOCTH B3aUMOJICHCTBUS, a
HE JUYHBIX CHMITATHIL;

— TIpU OCYIIECTBIICHUH TPYIIIOBOH padOThl OBITh KaK PYKOBOJIUTEIIEM, TaK W UYJICHOM
KOMaH/Ibl B Pa3HBIX POJISIX (F€HEPaTOp UACH, KPUTHUK, UCTIOJHHUTEIb, BBICTYIAOIINN, JKCIIEPT U
T.1.);

—  KOOPIWHHUPOBATH U BBINOJHATE pPabOTy B YCIOBUSX PEATBHOTO, BUPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

—  pa3BepHYTO, JIOTHYHO M TOYHO H3JAratb CBOI TOYKY 3pPEHUS C HCIOJIb30BaHHUEM
aJICKBATHBIX (YCTHBIX M MMChMEHHBIX) SI3BIKOBBIX CPE/ICTB;

—  pacro3HaBaTh KOH(JIMKTOTCHHBIC CHUTYalldd W TPEJOTBpAIIATh KOH(PIUKTBHI 10 HUX
aKTUBHON (a3pl, BBICTpaWBaTh JICJIOBYI0O M O0pa30BaTEIbHYI0 KOMMYHHUKAIIMIO, W30eras
JUYHOCTHBIX OIEHOYHBIX CYXICHUM.

IIpenmeTrHble pe3yJibTaThI

10 kmaacce

BbINyCKHUK HAY4YHTCS:
SnemeHmMbl meopuu MHO}#ecme U Mamemamu4eckol n02uKu

— .Cpob6oano OHepHpOBaTbl MOHATUSMH: KOHEUHOE MHOKECTBO, IJIEMEHT MHOKECTBA,
OJIMHOXECTBO, IIepeceueHne, 00beTUHEHNE U Pa3HOCTh MHOXKECTB, YHCIIOBbIE MHOXKECTBA
Ha KOOPAUHATHOMU IIPSIMOM, OTPE30K, UHTEPBAJL, IIOJYUHTEPBAI, IIPOMEKYTOK C BBIKOJIOTON
TOUYKOH, rpaduuecKoe NpeCTaBIeHNE MHOXKECTB Ha KOOPIMHATHON TIIOCKOCTH;
— 3a/1aBaThb MHOKECTBA [IEPEYUCIICHUEM U XapaKTEPUCTUYECKUM CBONCTBOM;
— OIEPUPOBATH MOHATUAMMU: YTBEPXKACHUE, OTPULIAHUE YTBEPIKACHUS, UCTUHHBIE U JIOXKHBIE
YTBEPKICHUS, IPUUUHA, CIIEICTBHE, YACTHBIN cydail 00IIero yTBep KIeHHs, KOHTPIPUMED;
— IPOBEPATH IPUHAJICKHOCTD HJIEMEHTA MHOXKECTBY;
— HaxoJUTh MepeceueHue U 00beJMHEHHE MHOXKECTB, B TOM YHCIIE MPECTaBIEHHBIX
rpaduyecKy Ha YUCIOBOM MPAMOI U Ha KOOPAUHATHOM TIIOCKOCTH;
MIPOBOJIUTH JOKA3aTeIbHbIE PACCYKACHUS 151 0O0CHOBAHMS HCTUHHOCTHU YTBEPKICHHMA.
B noseceonesnoti dcusnu u npu uzyvenuu opy2ux npeomemos.

— HCHOJIb30BATh YMCJIOBBIE MHOKECTBA HA KOOPJIUHATHON NPSAMOM U Ha KOOPJAMHATHOU
IJIOCKOCTH JIJI ONUCAHUS PEATIbHBIX ITPOLIECCOB U SIBJICHU;
— MPOBOJHUTH JI0KA3ATEIbHBIE PACCYXKIACHHUS B CUTyalUsIX IOBCEAHEBHOM KU3HHU, ITPU PEILIEHUU
3a7a4 U3 JPYrux MpeaMeToB
Yucna u sbipaxceHusa

- CBO6OI[HO OIICPUPOBATH MMOHATUAMU: HATYPAJIBbHOC YUCII0, MHOKCCTBO HATYPAJIbHBIX YUCLII,



1I€7I0€ YUCII0, MHOYKECTBO IIEJIBIX YHCEN, OOBIKHOBEHHAS APOOK, AECITHIHAS APOOD,
CMEIIIaHHOE YHUCJIO, PAIMOHATBLHOE YHCII0, MHOYKECTBO PAIlMOHAILHBIX YHCET,
HUPPAIMOHATILHOE YK CIIO0, KOPEHb CTEIICHH N, JCHCTBUTEILHOE YHCIIO0, MHOYKECTBO

JEHCTBUTEIIBHBIX YNCETl, FEOMETPUYECKAsi MHTEPIPETALHsl HATYPAJIbHBIX, LIEIIbIX,
palOHAIBHBIX, IEUCTBUTEIIBHBIX YHUCEIL,
IIOHUMATh U OOBACHSTH PA3HUILY MEX/1Y TO3UIIMOHHON U HEMO3UIIMOHHOM cucTeMaMu
3aIMCH YHCEI;
HEPEeBOUTh YUCIIA U3 OJHOM CUCTEMBI 3aIIUCH (CUCTEMBI CUUCIIEHHS) B IPYTYIO;
JIOKa3bIBaTh U UCII0JIb30BATh IPU3HAKU ACIMMOCTH CyMMBI U IIPOU3BEICHMS IIPU
BBIIIOJIHCHUY BBIYMCIICHUN U PELICHUH 3a/1a4;
BBITOJIHATH OKPYIJTIEHUE PAMOHAIBHBIX U UPPALMOHAIBHBIX YHCEN C 3alaHHON TOYHOCTBIO;
— CpaBHUBATh JICHICTBUTENIbHBIE YNCIIAa PA3HBIMU CIIOCOOAMU;
— YIOpsAI0YHMBATH YHCJIA, 3aIIUCAHHBIC B BU/Ie OOBIKHOBEHHOH M JIECATUYHON qpodu, duca,
3aMMCaHHbIE C UCIIOJIb30BAaHUEM apU(METHUECKOIO KBaIpaTHOI'O KOPHSI, KOPHEW CTENEHU
OosblIE 2;

Haxoauts HOJl u HOK pa3ubiMu crioco6aMu v MCTIOTB30BATh UX MPH PEIICHUH 33,134,
BBINOJIHATH BBIYMCIICHUS U IPE0Opa30BaHUs BBIPAXKEHUH, CoJlepKallluX JeHCTBUTEbHbIC
41CJIa, B TOM YHCJIE KOPHU HATYPaJbHBIX CTEIICHEN;

BBITIOJIHATH CTaHJIAPTHBIE TOXK/IECTBEHHBIE IPEOOPa30BaHUsl TPUTOHOMETPUYECKUX,
Jorapu(pMHUECKUX, CTENIEHHBIX, UPPALMOHAIBHBIX BBIPAKEHUI.

B noeceonesnoii scuznu u npu uzyyeHuu opyeux npeomemos:

BBITOJIHSTH U OOBSACHATh CPABHEHUE PE3Y/IHTATOB BHIUMCICHUH MPU PEILICHUU PAKTUYECKUX
3a/1a4, B TOM 4YHCJIe MPUOIMKEHHBIX BBIUUCICHHUM, UCTIOIB3YS pa3Hble CIIOCOObI CpaBHEHU;

— 3amuChIBaTh, CPABHUBATH, OKPYTIIATH YHCIOBBIC JAHHBIC PEeabHBIX BEIUYUH C
MCIIOJIb30BAaHUEM Pa3HBIX CHUCTEM U3MEPEHUS;
COCTaBIISITh M OIEHUBAThH Pa3HBIMU CIIOCOOAMU YHCIIOBBIC BHIPAKEHUS MPU PEIICHUN
MPAKTUYECKHX 3aJ1a4 U 337a4 U3 APYTUX y4eOHBIX TPEIMETOB
Bragets MOHATUSMU: 3aBUCUMOCTD BEIMYHH, (DYHKIIMS, apTyMEHT U 3HAaYeHHE (DYHKIUH,
00JacTh onpeneneHnsl 1 MHOKECTBO 3HaYeHHUH (PYHKIIMH, TpaduK 3aBUCUMOCTH, Tpaduk
byHKIMH, HYIU QYHKIMH, TPOMEKYTKH 3HAKOMIOCTOSIHCTBA, BO3PACTAaHUE HA YHUCIIOBOM
MPOMEXKYTKE, yObIBaHHE HA YHCIOBOM MTPOMEXKYTKE, HANOOJbIIIEe U HAUMEHbIIIee 3HAYCHHE
(GYHKIIMHM Ha YUCIIOBOM MIPOMEXYTKE, IepHoArndecKast pyHKIUs, TEPUO, YeTHAS U HEeUeTHAs
(GYHKIINH; YMETh IPUMEHSATDh 3TH MOHATHUS TPU PELICHUH 3a/1a4;
BIIQ/IETh MOHATHIMH TPUTOHOMETpHUECKHE QYHKIIUU; CTPOUTH UX TpadUKU HyMETh
MPUMEHSTh CBONCTBA TPUTOHOMETPUUECKHUX (DYHKITUH MPHU pElICHUH 3a7a4;

BIIQ/IETh MOHSATHEM 0OpaTHast PYHKIIMS; IPUMEHSITh 3TO MOHITHE TIPU PEIICHUH 33/1aY;

— TPHUMEHSTH IPH PEIICHUU 33/1a4 CBOWCTBA (PYHKIIHMI: YeTHOCTD, IEPHUOJUIHOCTD,
OTPaHUYEHHOCTb;
MIPUMEHSTDH MIPH PEIICHNH 3aad IpeoOpa3oBaHus rpaduKoB PYHKIIMIA;
BIIQ/IETh IOHSITUSIMH YUCIIOBAs MOCJIEI0BATENILHOCTD, apu(MeTHuuecKas 1 TeoMeTpUUIecKas
MIPOrpeccusi;
MIPUMEHSTH TIPH PEIICHUH 3a7]a4 CBOMCTBA U MTPU3HAKU apU(PMETHIECKON U T€OMETPUICCKOM
MPOTrPECCUH.
B noeceownesnoti scusnu u npu uzyuenuu opyaux yueOHulx npeomMemos:

OTpeAeNATh M0 rpapuKaM U UCIOIB30BaTh JJIs PELICHUs] MPUKJIaIHbIX 33a]a4 CBOMCTBA
peasIbHBIX IPOIIECCOB U 3aBUCUMOCTEH (HauboJbIIe U HauMEHbIINE 3HAYEHUS,
MIPOMEXYTKH BO3pACTaHUsI U yObIBaHUS (DYHKIIUU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
ACUMIITOTBI, TOUYKH TIepernda, mepro 1 T.11.);

MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKOW CUTYaALIUH;.



—  OmpeAesATh 1o rpadukaM NpocTeiine XapaKTepPUCTHKHI MEPHOANYECKHX IPOLIECCOB B
O10JIOTH, SKOHOMHKE, My3bIKE, PAAHOCBS3U U Jp. (aMIUIUTYA, IEPUOJ H T.I1.)
dnemeHmbl MGMEMamMu4ecKo20 aHanu3a

— Bnanets noHsTHEM 0€CKOHEYHO YOBIBAIOIIAS T€OMETPHUECKAS POTPECCHSI U YMETh
MPUMEHSITh €T0 IIPU PEIICHUH 3a/1a4;
— TPUMEHSTH JJIs PEIICHUS 3a/1a4 TCOPHIO MPECIIOB;
—  BJIAJIETh NOHATUSAMH OCCKOHEUHO OOJIBIINE U OECKOHEUHO MaJIbie YHCIIOBBIC
MOCTIEIOBATEILHOCTH U YMETh CPABHUBATH OCCKOHEYHO OOJBIHE U OECKOHEYHO Mable
MOCJIeIOBATEIBHOCTH;
— BJAJETh NOHATHUSIMHU: IPOU3BOHAS (PYHKIIUU B TOUKE, TPOU3BOIHAS (DYHKIINU;
—  BBIYHCIIATH MPOU3BOTHBIC AIIEMEHTAPHBIX (DYHKIIMH U UX KOMOWHAIIHIA;
— WccIeaoBarh (PYHKIIMA HA MOHOTOHHOCTH M 9KCTPEMYMBI,
— CTPOUTH rpayKu ¥ MPUMEHSITH K PEIICHHUIO 33/1a4, B TOM YHCIIC C TapaMeTPOM;
—  BJIJICTh TMIOHATHUEM KacaTelibHasl K rpaduky QYHKIIMH U YMETh IPUMEHSTh €0 IPU PEIICHUH
3ajau;
B nosceomnesnoii srcusHu u npu uzyuenuu Opy2ux yueoHvlx npeomemos:

—  pemiath MPUKJIAJHBIE 3a1a491 U3 OMOJIOTUH, (PU3UKH, XUMHHU, SKOHOMHKH H JIPYTHX
IPEJIMETOB, CBA3AHHBIE C UCCIICIOBAHUEM XapaKTEPUCTHK IIPOIIECCOB;
—  HHTEPIPETHPOBATH MOJYYEHHBIE PE3YIIbTAThI
Cmamucmuka u meopus eepoamHocmel, 102UKA U KOMBUHaMOpPUKa

— OmnepupoBaTh OCHOBHBIMHU ONUCATEIBHBIMHU XapaKTEPUCTUKAMU YHCIOBOTO Habopa,
MOHSITHEM TeHEepaibHAsA COBOKYITHOCTh M BEIOOPKOH U3 Hee;
— ONEepHUpPOBATh MOHATUSMHU: YACTOTA U BEPOSTHOCTH COOBITHS, CyMMa U MPOU3BEICHUE
BEPOATHOCTEH, BBIYUCIISATH BEPOATHOCTH COOBITUI HA OCHOBE MOJICYETA YHCIIA HCXO/IOB;
— BIAJETh OCHOBHBIMU MOHSATUSMU KOMOUHATOPUKU U YMETh UX MIPUMEHSTD IIPH PEIICHUT
3azay;
— HWMETb MPEACTaBICHNE 00 OCHOBAX TEOPUU BEPOSTHOCTEH;
B nosceonesnoii sorcusnu u npu uzyuenuu opy2ux npeomemos:

—  BBIYUCIIATH WIH OIICHUBATH BEPOSTHOCTU COOBITUN B peasbHOM KU3HU;
— BBIOMpPATH METOJbI TOIXOISIIEr0 MPECTaBICHUs U 00paOOTKH JAaHHBIX
Tekcmosbie 3a8a4yu

— Pemare pa3Hble 3a1a41 MOBBIIIIEHHOW TPYIHOCTH;
— aHaJM3MPOBATH YCIIOBUE 33/1a4H, BELIOUPATh ONTUMAIBHBIA METOJ PEIICHUS 3aa4H,
paccMaTpuBasl pa3TuIHbIC METO/IBI;
— CTPOUTH MOJIENb PELIECHUs 3a/1a4u, IPOBOAUTH J10KAa3aTEIbHbIE PACCYKIECHUS MTPU PEIICHUN
3a/1auu;
B nosceonegnoti scusnu u npu uzyuenuu opy2ux npeomemos:

— pemarh NPaKTUYECKHE 3a1a4U U 3a1a4 U3 APYIUX MPEeAMETOB
reomempus

— Brnazgers reoMeTpUYECKUMU NOHATHAMH IIPH PELICHUU 3a/1a4 U IPOBEACHUU
MaTEMaTHYECKHUX PACCYKICHUM;
—  CaMOCTOSITEIHHO (POPMYIHPOBATH OIPEICICHUS TCOMETPUIECKUX (PUTYD, BBIIBUTaTh
THIIOTE3bl O HOBBIX CBOMCTBAX U MPU3HAKAX F€OMETPHUECKUX (PUTYp M 0OOCHOBBIBATH MU
OIpoBepraTh UX, 000011aTh MM KOHKPETU3UPOBATh PE3Y/IbTaThl HA HOBBIX KJlaccax Guryp,
IPOBOJUTH B HECTIOKHBIX CIIydasx Kiaccu(puKauuio GUryp mno pa3ainuyHbIM OCHOBAHHSIM;



— HCCIIeAO0BaTh YEPTEKH, BKIIIOUAs KOMOMHAIMY (DUTYD, U3BJICKATh, HHTEPIPETHPOBATH U
peoOpa3oBEIBATH MHGOPMAITUIO, IPECTABICHHYIO HA YePTEkKax;
— pemiath 3a/1a4l TEOMETPUIECKOTO COJICPIKAHMSI, B TOM YHCIIC B CUTYAIIUsX, KOTIA allTOPUTM
peIIeHUs HE CIEAYET SIBHO U3 YCIIOBUS, BBIIIOJHATH HEOOXOUMBIC JJIsI PEIICHUS 3a/1a4H
JIOTIOJTHUTEIIBHBIC IOCTPOCHUS, UCCIIEA0BATh BO3MOXKHOCTh IPUMEHEHHUS TE€OpeM u HopMyI
JUTS pEIICHUS 33]1aY;
— yMeTh (OpMYIIHPOBATh U JOKA3BIBATh TCOMETPHUECKUE YTBEPIKICHUS;
— BJAJICTh OHATUSMHU CTEPEOMETPHUU: TIPU3MA, TTApaJUICICIHIIC]l, TUPAMUIA, TETPAdIP;
— HMMETh MPEJICTABICHUS 00 aKCHOMAaX CTEPEOMETPHHU U CICICTBHSIX M3 HUX U YMETh
MIPUMEHSITh UX TPU PEIICHUH 33]1aY;
— yYMETbh CTPOUTH CEYCHUSI MHOTOTPAHHUKOB C UCIIOJIb30BAHUEM PA3JIMYHBIX METO/IOB, B TOM
YHCJIC U METOJIa CIIC/IOB;
— WMETh MPEJICTABICHUE O CKPEUTUBAIONINXCS MIPSIMBIX B POCTPAHCTBE U YMETh HAXOAUTh
YroJl U PACCTOSIHUE MEXTy HUMH,
— TPHUMEHATH TEOPEMBI O MAPAIIICTLHOCTH MPSMBIX M INIOCKOCTEH B IIPOCTPAHCTBE MIPH
pEIICHUH 33]1aY;
— YMeTh IPUMEHATH MapaJUIeIbHOE TPOSKTUPOBAHKE IJI U300pakeHust pUryp;
—  YMETh IPUMEHSATH NMEPICHIUKYIIIPHOCTH TIPSIMOU ¥ IJIOCKOCTH TIPH PEIICHUH 3a71a9;
—  BIIQJICTh MOHATUSIMH OPTOrOHAILHOE MPOCKTUPOBAHNE, HAKJIOHHBIC M UX MTPOEKIIUHU, YMETh
NPUMEHSTH TEOPEMY O TPEX MEPICHIUKYIISApax MPH PEIICHUH 33/1a4;
—  BJIQJICTh MOHITUSAMH PACCTOSIHUE MEXy (DUTYpaMU B TIPOCTPAHCTBE, OOIHIA IEPIICHAUKYJIISP
JIBYX CKPEIIMBAIOIIMXCS MPSMBIX U YMETh IIPUMEHSATh MX TPU PEIICHUH 3a71a4;
—  BJIQJICTh TIOHSATHUEM YTOJI MEX]y IPSMOU U IJIOCKOCTBIO M YMETh IIPUMEHSTh €r0 MPU
pEIICHNH 33]1aY;
—  BJIAJICTh MOHATUSAMU JIBYTPAHHBIA yTOJI, YTOJI MEXY IUIOCKOCTSMHU, MIEPIICHIUKYISIPHBIC
IJIOCKOCTH M YMETh MPUMEHSTH UX MPH PEIICHUN 33]1aY;
— BJAJIETh MOHATUSAMU MPU3Ma, Tapasieenue ] U IPUMEHITh CBOMCTBA MapasuieNenune1a
TIPY PEIICHUN 33]1a9;
— BJaJIeTh NOHATHEM MPSIMOYTOJIBHBIN MapaieNenune ¥ MPUMEHSTh €ro MPH PEIIeHun
3azady;
— BJaJETh MOHIATUSAMHU MTUPAMUJIA, BUJIBI TUPAMHI, DIEMEHTHI MPABUIBHON TUPAMUIBI U YMETh
MIPUMEHSITh UX TPU PEIICHUH 33]1aY;
— HWMETh MPEACTABICHUE O TeOpeMe Diijiepa, MPaBUIbLHBIX MHOTOTPAHHHUKAX;
—  BJIAJICTh MOHATHEM IUIOIIA N IIOBEPXHOCTEH MHOTOTPAHHUKOB M YMETh IPHUMEHSTH €0 IPH
pEeIleHnH 3a1a4;
B noeceonesnotl #cu3Hu U npu u3yueHun Opyeux npeomemos:

— COCTaBISITH C UCITOJIb30BAHUEM CBOI\/'ICTB FeOMeTpI/IquKI/IX (1)I/Il"yp MaTEMaTUYCCKHUEC MOOCIIN
JUISL pELICHNUS 3a/1a9 IPAKTUYECKOTO XapaKTepa u 3a1ad U3 CMEXKHBIX IUCIUILIHH,
HCCIIE0BATH MOAYIEHHBIE MOJEIH U HHTEPIIPETUPOBATE PE3YIBTAT
Bekmopbl u KOOpOUHAaMeI 8 NpocmpaHcmee

— Braners MOHSATHUSAME BEKTOPBI U MX KOOPIUHATBI;
— YMETb BBINOJHATH ONIEPAINU HaJl BEKTOPAMH;
—  UCIIOJIb30BATh CKAJSIPHOE MTPOM3BENICHHE BEKTOPOB IPU PELICHUH 33/1a4;
— TNPUMEHATH YPaBHEHUE IUIOCKOCTH, POPMYITY PacCTOSHHS MEKIY TOUKaMH, ypaBHEHUE
cdepsl Ipy peIIeHu  3a/1a4;
— TPUMEHSTH BEKTOPBI M METOJ KOOPAWHAT B IIPOCTPAHCTBE NPH PEIICHHUH 33/1a9
Ucmopua mamemamuku

— HNwmethb MNpEACTABJICHUEC O BKIIAJC BbIAAOIINXCA MATCMATUKOB B Pa3BUTUC HAYKU,
— TOHHUMATb POJIb MATCMATHUKHU B Pa3BUTUU Poccun



Memodbl mamemamuKu

- I/ICHOHB3OB3TB OCHOBHBIC METOJbI A10KAa3aTCJIbCTBA, HpOBOI[I/ITL JTOKA3aTCJIbCTBO U BBITIOJIHATH
OIPOBEPIKEHHUE;
— TPUMECHSATh OCHOBHBIC METOJIbI PELICHUS MAaTEMaTHICCKUX 3a/1a4;
— Ha OCHOBE MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MMPUPOJIC XaPAKTEPU30BATh KPACOTY U
COBEPIICHCTBO OKPY)KAOIIET0 MUPA M IIPOM3BEICHHUI HCKYCCTBA,;
11 kmace
BbINyCKHUK HAYYHUTCS:

ypaBHeHl/lﬂ N HEPABEHCTBA

— CB00OAHO OMEepHPOBATh MOHATUAMU: YpaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIC YPABHEHUS U
HEPABEHCTBA, YPABHEHUE, SIBIISIOIIEECS CIECICTBUEM IPYrOro YpaBHEHHUsI, ypaBHEHHUS,
paBHOCHUJIbHBIE HA MHO>KECTBE, PABHOCHIIbHBIE ITPE0OPAa30BaHNS YPAaBHEHU;
— pewatb pa3HbIC BUJIbl YPABHEHUM U HEPABEHCTB U UX CUCTEM, B TOM UUCIIE HEKOTOPHIE
ypaBHeHus 3-i 1 4-if creneHel, TpoOHO-pallMOHAIBHBIC M UPPALMOHAIBHEIC;
— OBJIAJETh OCHOBHBIMHU THUIIAMH ITOKA3aTEIbHBIX, JTOTapH(PMHUUECKIX, HPPAUOHAIBHBIX,
CTEIIEHHBIX YPABHEHUI M HEPABEHCTB U CTAHAAPTHBIMU METOJAMU UX PEIICHUNA U IPUMEHSATh
UX IIPH PELICHUH 3a7a4;
— IPUMEHATH TeopeMy be3y K peleHuto ypaBHEeHUM;
— IPUMEHATH TeopeMy Buera juist permeHuss HEKOTOPbIX YPaBHEHHUM CTEIIEHU BBILIE BTOPOH;
— TOHUMATh CMBICI TEOPEM O PABHOCHJIBHBIX 1 HEPAaBHOCUJIBHBIX IPEOOPa30BAHUAX
YPaBHEHUI U YMETh UX J0Ka3bIBATh;
— BJaJIeTh METOJAMH PEIlIEHUs YPaBHEHUH, HEPABEHCTB U UX CUCTEM, YMETh BIOUpaTh METO/]
pelieHns 1 000CHOBBIBaTh CBOM BBIOOD;
— HCIIOJIB30BaTh METOJ MHTEPBAJIOB JIJIsl pEIIEHUS] HEPABEHCTB, B TOM YHCIIE IPOOHO-
PAlMOHATIBHBIX U BKJIIOYAIOLIUX B c€0s1 MppalliOHAIbHbIE BHIPAKEHUS;
— pemarh anredpanyeckrue ypaBHEHHsI U HEPABEHCTBA U UX CUCTEMBI € TapaMeTpaMu
anreOpanyeckuM U TpapuuecKuM METOJaMH;
— BIAJCTh Pa3HBIMU METOJAMU J10KA3aTEIbCTBA HEPABEHCTB;
— pelIaTh YpaBHEHHUs B LIEIIbIX YUCIAX;
— u300pakaTh MHOKECTBA HA IUIOCKOCTH, 33/JaBa€Mbl€ YPaBHEHUSIMHU, HEPABEHCTBAMU U UX
CHUCTEMaMU;
— cBOOO/IHO UCHOJIB30BATh TOXK/IECTBEHHBIE PE0OPa30BaHU MIPH PELLICHUN YPAaBHEHUH 1
CUCTEM ypaBHEHMI

B nosceonesnoii sorcusnu u npu uzyuenuu opy2ux npeomemos:

— COCTaBJIATH U pPElIaTh YpaBHEHMS, HEPABEHCTBA, UX CUCTEMBI TP PEIIEHUH 33134 JPYTHX
y4eOHBIX IPEMETOB;
—  BBITOJIHATH OLICHKY NPaBIONO0100us pe3yabTaToOB, MOJIYYaEMbIX [IPHU PEIICHUN PA3TUYHBIX
YpaBHEHUH, HEPABEHCTB U MX CHCTEM IIPU PELICHUH 3a/1a4 JPYTUX YUeOHBIX IPEIMETOB;
— COCTaBJISITh U PeLIaTh YPaBHEHUS U HEPABEHCTBA C IIapaMeTPaMHy IIPH PEILICHUU 3a/1a4
JPYruX y4eOHBIX MPEMETOB;
— COCTaBJISITh ypaBHEHHE, HEPABEHCTBO UJIU X CUCTEMY, OMUCHIBAIOIINE PEATIHYIO CUTYAIIHIO
WIM NIPUKIIAIHYIO 337a4y, HHTEPIPETUPOBATH TOIYYEHHBIE PE3YIJIbTATHI;
—  HCIIONB30BaTh IPOTPAMMHBIE CPEICTBA IIPH PEILIEHUN OTIENIBHBIX KJIACCOB YPABHEHUN U
HEPABCHCTB
— BJIQJICTh MIOHATHEM CTETIeHHas! (PYHKIUS; CTPOUTH €€ rpaduK U yMETh IPUMEHITHCBOICTBA
CTETIeHHON (YHKLUU MPH pEIICHUH 3a/ad;



—  BJIAJICTh MOHATUSAMH MTOKa3aTeIbHAasl GYHKLHS, SKCIIOHEHTA; CTPOUTH UX TPa(UKH U yMETh
NPUMEHSTH CBOMCTBA MOKA3aTeNbHOM (DYHKIIMH MIPU PELICHUH 3a/1a4;
—  BJIQJICTh MOHATHEM JorapuMuyeckas QyHKIUS; CTPOUTH €€ TpapK U yMETh IPUMEHSTh
CBOMCTBA JOrapu(pMUUECKON (PYHKIMH IPU PELICHUN 3a/1a4;
dnemeHMbI MaAMEMaAMu4ecKo20 aHanu3a

—  BIIQJICTh MOHATUAMU NepBOOOpa3Hast (QyHKIHA, ONIPEACTICHHBII HHTETPa;
npuMeHsTh TeopeMy HproTona—JIeiiOHuIa 1 ee creACTBUS s peIeHHs 3a1a4.
B nosceomnesnoii scusnu u npu uzyuenuu Opy2ux y4eoHvlx npeomemos:

— pfliaTh NPUKIAAHBIC 3aJa9N U3 6I/IOJIOFI/II/I, (1)I/I3I/IKI/I, XUMHH, DKOHOMHKHU U APYTUX
MpEeaAMETOB, CBA3aHHBIC C UCCICAOBAHUEM XAPAKTEPHUCTHUK ITPOLECCOB,
—  HHTCPIPETUPOBATH ITOTYUCHHBIC PE3YJIbTATHI
— Cmamucmuka u meopusa eepoanocmeﬁ, s0cuKka u KOM6UHam0pUKa

— WMETh MPEJCTABICHUE O JUCKPETHBIX U HEMPEPHIBHBIX CIIYYalHBIX BETHYNHAX U

pacrpeielieHusIX, 0 He3aBUCUMOCTH CITyYaifHbIX BEJIMYUH;
— HMMETh MPEJICTABICHUE O MATEMAaTUYCCKOM OXKUJAHUH M TUCTIEPCUU CITyYaiHBIX BEIMYHH;
— HMMETh MPEJICTABICHUE O COBMECTHBIX PACIIPEIICIICHUSX CITyUYaiiHbIX BEJIMUUH,
— TIOHMMATH CYTh 3aKOHA OOJIBIIINX YUCEN U BRBIOOPOYHOTO METO/Ia U3MEPEHUS BEPOSITHOCTEH;
— HUMETh MPEJCTABICHUE O HOPMAIBHOM PACIIPEICIICHIH U IPUMEpax HOPMaIbHO
pacrpeieieHHbIX CIyYailHbIX BEITHYHH;
— HMMETh MPEJICTABICHUE O KOPPEIISALUHU CITyJalHbIX BEIINYHH.
B noeceomnesnoti scusnu u npu uzyueHuu opyeux npeomemos.

—  BBIUMCIISTH WIH OIICHUBATh BEPOSATHOCTH COOBITUN B PealbHOM KU3HU;
— BbIOMpATh METOJIBI MOAXOISIIETO MPEACTABICHUS U 00paOOTKH TaHHBIX
— Tekcmoesbie 3a0a4yu

— pemiath 3a1a4u, TpeOyroriye nepedopa BapuaHToOB, MPOBEPKH YCIOBUH, BRIOOpa
ONTUMAJIBHOTO PE3YIbTATA;
— AHAJIM3UPOBATH U UHTCPIIPECTUPOBATH NOJTYUCHHBIC PCIICHHA B KOHTCKCTC YCJIOBUA 3a1a4HU,
BBIOHUpATh pElIeHUs, HE IPOTHBOPEYAIIIE KOHTEKCTY;
— TEepeBOAUTH MPH PEIICHUH 3aJjaui HH(OPMALINIO U3 OAHON (HOPMBI 3aITUCH BIIPYTYIO,
UCTIONB3YS MPU HEOOXOTUMOCTH CXEMBbI, TaOJIHUIIbI, TpadUKH, JUATPAMMBI.
reomempus

— BJaJeTh NOHATHUSAMH TeJa BpalleHus (IUIUHAP, KOHYC, ap U cdepa), UX CEUYEeHUS U YMETh
MPUMEHSITh UX NP PEIICHUH 3a7a4;
— BJIAACTD MOHATHUAMUA KaCaTCIbHBIC IIPAMBIC U IIJIOCKOCTH U YMETh IPUMEHATH U3 IIPU
pEIlIeHnH 3a1a4;
— HWMCETH NPCACTABJICHUA O BIIMCAHHBIX U OIMMCAHHBIX C(l)ean 1 YMCTb [IPUMCHATH UX IIPpHU
pEIICHNH 33]1aY;
— BJIAACTH INIOHATUAMHAU O6’I)CM, 00BEMBI MHOT'OI'paHHUKOB, TCJI BpalllICHUA U IIPUMEHATH UX ITPU
pEIICHNH 33]1aY;
— UMETh MPEJACTaBICHUE O pa3BepTKe UIUHAPA U KOHYCA, TUIOIIAId TOBEPXHOCTH IIMIIMHIPA U
KOHYCa, YMETh IPUMEHSTh UX MPH PEIICHUH 33/1a4;
— HMMETh MPEACTaBICHUE O IJIOUIaIu Cephl U YMETh IPUMEHSTD €ro MPH PELICHUH 3a/1a4;
— YMCTb pCllIaTh 3a/la4y Ha KOMGI/IHaI_[I/II/I MHOT'OTPAaHHUKOB U TCJI BPALICHUS,
— HMETh MPEJCTaBJICHUE O MOJIO0UH B MPOCTPAHCTBE M YMETh PelIaTh 33Jjaui Ha OTHOIIICHHUE
00BEMOB U IIJIOIIAIeH TOBEPXHOCTEN MOAOOHBIX PUTYD.
B noeceonesnotl scuzHu u npu uzyueHun Opyeux npeomenos:



COCTaBJIATh C UCIIOJIb30BAaHUEM CBOICTB TCOMCTPHUICCKUX (I)I/Il“yp MAaTEMATHYCCKHUEC MOACIN
AJIA pCIICHHUA 3a4a4 IMPAKTUYCCKOI'0 XapaKTepa U 3aaa4 U3 CMCKHbBIX JUCHUILIINH,
HCCJIICA0BATh NOJYUCHHBIC MOJCIIN U UHTCPIIPETUPOBATL PE3YJIbTAT

Memodbsl MamemamuKu

Hcnonb30BaTh OCHOBHBIE METO/IbI I0KA3aTEIbCTBA, IPOBOIUTH J1I0KA3aTEIbCTBO U BHIIIOIHATh
OIIPOBEPIKEHUE;
IIPUMEHSTHh OCHOBHBIE METO/IbI PELLICHHS MAaTEMaTUYECKUX 3a71aY;
Ha OCHOBE MaTEMaTHYECKHUX 3aKOHOMEPHOCTEHN B IIPUPOJIE XapaKTEPU30BATh KPACOTY U
COBEPILEHCTBO OKPY’KAOILEr0 MUPa U IMIPOU3BEIEHUN UCKYCCTBA;
IIPUMEHSTH IPOCTEHNIIINE TPOrPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CHCTEMBI [P PELLICHUH MATEMaTUYECKHX 33124,

I10JIb30BATHCS TPUKJIAJAHBIMU IIPOTPaMMaMHU U IIPOrpaMMaMU CUMBOJIBHBIX BBIYUCIICHUN /IS

UCCIIEIOBAaHMSI MAaTEMAaTHUECKUX O0OBEKTOB

BLIHyCKHI/IK MOJIYYMT BO3MOKHOCTD HAYYUTHLCH:
nemeHmel meopuu MmHoxecme u mamemamuyeckoli 102uKu

Hocmuowcenue pezynomamog pasoena l;
onepuposamuv NOHAMUEM OnpedeneHusl, OCHOBHLIMU GUOAMU ONpedeNeHUll, OCHOBHbIMU
sUOAMU MeopeM;
HOHUMAMb CYMb KOCBEHHO20 00KA3AMENbCMEd,
ONepupoB8amb NOHAMUAMU CYEMHO20 U HeCUEeMHO20 MHOMCECMEd,
NPUMEHAMb Memoo0 MamemMamuideckol UHOYKYUU OJis NPOBEOeHUs. PACCYHCOEHULL U
00KA3amMenbCmes U Npu peueHuu 3a0ad.
B noseceonesnotl scusnu u npu uzyuenuu Opy2ux npeomemos.

UCNONIL308aMb MEOPEMUKO-MHOHCECMBEHHDIU A3bIK U A3bIK NOSUKU OJ11 ONUCAHUSL PeATIbHbIX
npoyeccos u s61eHull, npu peueHuu 3a0a4 Opyeux y4eOHvlx npeomemos

Yucna u ebipaxceHusa

Hocmuoicenue pesynomamos pazoena l;

€80000HO ONEpUPOBAMb YUCTOBLIMU MHOICECMBAMU NPU PEULeHUU 340l

NOHUMAMb NPUYUHBL U OCHOGHbLE UOeU PACUUPEHUS YUCTIOBbIX MHOICECTE;

671a0emb OCHOBHLIMU NOHAMUAMU MEOPUU OETUMOCIU NPU PEUeHUYU CMAHOaPmMHbIX 3a0a4
umemv 6a3o6vie NPEOCMAsIeHUs. O MHONCECMBE KOMNIEKCHBIX YUCE,

CB0OOOHO BLINONHANMb MONCOECMBECHHbIE npeo6pa306aHuﬂ MPUCOHOMEMPUUECKUX,
ﬂOdeu¢Mu’i€Ck‘u}C, CImMenerHHvlxX 6blpa9fC6H1/l1/7,'

enadems ghopmynoi bunoma Hetomona;

NPUMeHAMb NPU peueHuu 3a0ay meopemy o aunelurnom npedocmasienuu HOJ/;
npumensims npu pewienuu 3a0ay Kumatickyio meopemy o6 ocmamxax,
npumensams npu pewenuu 3aday Manyio meopemy @epma;

YMemb 8bINOTHAMb 3ANUCH YUCTA 8 NOZUYUOHHOU cUCmeMe CUUCTEeHUS,

NPUMEHSIMb NPU PEUeHUU 3a0ay MeopemuKO-4Uucioeble YHKYUU: YUCio u Cymma
Oenumernet, QyHKyuro dinepa,

NPUMEHAMb NPU peuteHuU 3a0a4 yentole opoou,

NPUMEHSIMb NPU peueHUU 3a0a4 MHOZOULEHbl ¢ OeliCBUMETbHLIMU U YeTbLMU
K03 puyuenmamu,



—  81a0emb NOHAMUAMU NPUBOOUMDILLL U HENPUBOOUMBLU MHOOUTIEH U NPUMEHAMb UX NPU
peuteHuu 3a0ad;
—  npumenams npu peuteruu 3a0ay OCHOBHYIO meopemy aneedpul;

NPUMEHAMb NPU peueHuu 3a0ay npocmetiviue QYHKYUY KOMNIEKCHOU NepemMenHOU KaKk
2eomempuieckue npeobpazoeamiisl

ypaBHeHUﬂ U HepaeeHCmMeda

—  Hocmuorcenue pezynomamos pazoena |,

—  CB0O0OHO onpedensimb Mun U 8blOUPAMs Memoo peteHUss NOKA3AMENbHbIX U
JI02apUhMUUecKux ypasHeHuli U Hepagencme, UppayuUoHAIbHbIX YPAGHEH Ul U HePABEHCMS,
MPUSOHOMEMPULECKUX YPABGHEHUI U HEPABEHCME, UX CUCEM,

—  €80000HO pewams cucmembl JUHEHbIX YPAGHEHU,

—  pewams OCHOBHble MUNbl YyPAGHEHU U HePABEeHCME C NapamMempamu,

—  npuMeHamb npu peuwieHuu 3a0ay nepasencmea Kowiu — Bynaxosckozo, Bepnynnu;

—  umMemb npedcmasieHue 0 HepageHCMBEax MexHcoy CPeOHUMU CIeneHHbIMU

DyHKyuUu

—  Hocmuorcenue pezynomamos pazoena l,

—  grademb NOHSAMUEM ACUMNIMOMbL U YMEMb €20 NPUMEHSMb NPU PEUeHUU 3a0ay,

—  NpUMEHAMb MemoObl PeuleHUsi NPOCMetux OUPpepeHyuaIbHbIX ypasHeHull nepeoco U
8MOPO20 NOPLOKOB

nemeHmMbl MaMeMamu4yecKoz20 aHaANU3d

—  JHocmuoicenue pesynomamos pazoena l;
—  c80000HO 81a0emb CMAHOAPMHBIM ANNAPAMOM MAMEMAMULECK020 aHaAIu3d 0
BLIUUCTIEHUSL NPOUZBOOHBIX (DYHKYUU OOHOU NEPEMEHHOUL;
—  CB0O0OHO NPUMEHAMb ANNAPAM MAMEMAMU4ecKo20 AHaIU3a 08 UCCAe008AHUSL DYHKYUL U
nOCmpoenus 2paghuxos, 8 mom Yucie UCCie008aHUsl Ha BbINYKIOCb,
—  onepuposamv NOHAMUEM Nep8o0OPA3HOU PYHKYUU Ol peuleHUs 3a0ay,
—  081a0emb OCHOBHbIMU c8edeHusIMU 00 unmeepane Hotomona—Jletibnuya u eco npocmeuuux
NPUMEHEHUSIX,
—  onepuposamv 8 CMAaHOAPMHLIX CUMYAYUSIX NPOU3BOOHBIMU BbICULUX NOPAOKOS,
—  yMemb NPUMEHAMb NPU peuleHUuU 3a0ay c80UCMBa HeNPePbIEHbIX QYHKYULL,
—  yMemb NpUMeHAMb NPU peueHuu 3a0ay meopemvl Betiepuwmpacca;
—  yMemb GbINOIHAMb NPUOTUNCEHHBLE BLIYUCTIEHUS (MeMOObl peuleHUsl YPAGHEH U, BbIYUCTIeHUS
onpeoeneHH020 UHmezpana);
—  YyMemb NpUMEHAMb NPULONCEHUE NPOU3BOOHOLL U ONPEOeleHHO20 UHMe2Pala K PEeUeHUIo
3a0ay ecmecmeo3HaAHUsL,
—  81a0emv NOHAMUAMU 8MOPAsi NPOU3BOOHASL, BLINYKIOCHb 2pAQuUKa YHKYUU uymenms
uccneo008ams QYHKYUIO Ha 8bINYKIOCMb
Cmamucmuka u meopus eeposmHocmeli, 102UKa U KOM6UHaMOpPUKa

—  Hocmuoicenue pezynomamos pasoena l;
—  uMemb npedcmasieHue 0 YeHMpaibHOU NpedenbHolU meopeme,
—  umemwv npedcmasgieHue 0 8blOOPOUHOM KOIPhuyuenme Kopperayuu u IUHeUHoU pecpeccuul;
—  uMemb npeocmagierue 0 CMamucmu4ecKux Sunome3ax u npogepke Cmamucmuyeckou
2unomesvl, 0 CMAMUCMUKe Kpumepusi U ee ypoeHe 3Ha4umMoCmu,

—  UMemb npedCmagieHue 0 Ce53U IMIUPULECKUX U MEOPEMUYecKUx pacnpeoeneHull;
—  umembv npeocmasieHue 0 KOOUpOBaHUuU, 080ULHOL 3aNUCU, 0BOUUHOM depese;



—  @nadems OCHOBHbIMU NOHAMUAMU Meopuu 2pagos (epag, eepuuna, pedbpo, cmeners
8epuiunbl, NYmbs 8 2paghe) u ymems npUMeHAMs Ux Npu peuleHuu 3a0ay,
—  umemsv npedCmagieHue 0 0epesvbsix U ymems NPUMEHAmMs Npu peueruy 3a0ay;
—  81a0emb NOHAMUEM CEA3HOCMb U YMeMb NPUMEHAMb KOMNOHEHMbl C8A3HOCMU NPU PeuleHUU
3a0au;
—  yMemb oCywecmeainams nymu no peopam, 06xo0vl pebep u eepuiut cpada,
—  umemv npedcmagieHue 00 UNePOBOM U 2AMUTbMOHOBOM NYMU, UMENb NPEOCMABLEHUeO
MPYOHOCMU 3A0A4U HAXOHCOCHUS 2AMUTLIMOHOBA NYMU,
—  e1a0emyv NOHAMUAMU KOHEYHble U CUemHble MHOMCECMEA U YMeMb UX NPUMEHAMb Npu
peuieHuu 3a0ad;
—  yMemb NPUMEHSMb Memoo0 MAmMemMamuyeckol UHOYKYuu,
—  yMemb npumeHsme npunyun Jupuxie npu pewienuu 3a0ay
Tekcmoevle 3a0a4u
—  Hocmuoicenue pezynomamos pazoena |
Freomempus

—  Hmems npedcmasnenue 06 akcuomMamuieckom memooe;

—  81ademv NOHSAMUEM 2eoMempuYecKue Mecma moyek 8 NPOCMpaHcmee u ymenms NPUMeHsms
Ux 0151 pewerust 3a0ay;

—  yMemb NPUMEHAMb O] peuleHUs 3a0ay C80UCMEa NIOCKUX U 08YCPAHHBIX V208,
MPexepaHHo2o yeid, meopemvl KOCUHYCO8 U CUHYCO8 Ol MPEXSPAHHO20 Yea,

—  81ademv noHsimuem NepneHOUKYIsIPHOe cederue NPUMbl U yMenms NPUMEHMb €20 Npu
peuteHuu 3a0ad;
umems npedcmasiienue 0 080UCMBEEHHOCU NPABULLHBIX MHO202PAHHUKOG,
81a0emsv NOHAMUAMU YEHMPATbHOE U NAPANIEebHOe NPOEKMUPOSAHUe U NPUMEHAMb UX NpU
HOCMPOEHUU CeHeHUll MHO202PAHHUKO8 MemOoOOM NPOEKYUll,

—  uMemb npedCmasieHue 0 pa3eepmKe MHO202PAHHUKA U Kpamyaiuem nymu Ha N08epXHOCmU
MHO20CPAHHUK A,

—  uMemb NpedCmMasieHue 0 KOHUYECKUX CeUeHUsX,

—  uMemb npedcmasiienue 0 Kacarouuxcs cepax u KoMoOUHayuy mei 6pawjeHus u ymems
NPUMEHSAMb UX NPU PeUeHUU 3a0ay,

—  NpUMEHAMb NPU peuleHuu 3a0a4 opMyry paccmoanus om modku 00 NIOCKOCMU;

—  81ademv pasHbiMu CNOCOOAMU 3A0AHUSL NPAMOU YPAGHEHUSIMU U YMemb NPUMEHIMb NpU
peweHuu 3a0ay;

—  NPUMEHsMb NPU peuleHul 3a0a4 U O0KA3amenbCmee meopem 6eKmopHbull Memoo U Menoo
KOOpOuHam;

—  umemb npedcmasieHue 00 aKkcuomax 0bvema, npuMeHsIms hopmyibl 00vbeM0o8
NPAMOY20JIbHO20 NAPALLeNenunedd, NpUMbl U NUPAMUObl, mempa’aopa npu peueHuu 3a0ay,

—  npumeHams meopemvl 06 OMHOULEHUSAX 00beMO8 NPU PeUleHUU 3a0ay,

—  npumeHAmb uHmezpasl 0J1A 8bIYUCTEHUSL 00BEeMO8 U NOBEPXHOCMEL el 6PAUeHUS,
BbIUUCTICHUS NIOWAOU Cheputecko2o nosica U 00vbema waposoco closi,

—  umMemb npedcmasgieHue 0 OBUNCEHUAX 8 NPOCMPAHCMEe. NAPALLEIbHOM NepPeHoCe,
CUMMempuYu OMHOCUMENbHO NAOCKOCIU, YEHMPATbHOU CUMMEMPUU, NOBOPOMme
OMHOCUMENLHO NPAMOLL, BUHMOBOU CUMMEMPUU, YMeMb NPUMEHAMb UX NPU peuleHul 3a0a4;

—  umemsw npedcmagierue 0 nIowaou OpmMo2OHAIbHOU NPOEKYUU,

—  umMemb npedcmagieHue 0 mpexepaHHoM U MHO202PAHHOM Yaiie U NPUMEHAMb C8OUCMBA
NIIOCKUX Y2ll08 MHO202PAHHO20 Y2lld NPU peuleHul 3a0ay;

—  umMembv npedcmasieHus 0 npeoopazo8anulL NOOOOUs, 20MOMeMuU U ymems NPUMEHAMb UX
npu pewenuu 3a0ay;

—  yMemb pewams 3a0ayu Ha NI0CKOCMU MeMoOamu Cmepeomempuu;



ymMemb npumMeHams opmyivl 00veM08 Npu peutenu 3a0ay
Bekmopbl u KOOPOUHAMbI 8 NPOCMPAHCMEe

—  Hocmuoicenue pezyromamos pazoena ll;
—  Haxooumuv 00vem napauiieienunedd u mempasopd, 3a0aAHHbIX KOOPOUHAMAMU CEOUX
BEPULUH,
—  3a0asambv NPAMYIO 8 NPOCMPAHCMEE;
—  HAX00UmMb paccmosiHue Om mouku 00 NIOCKOCMU 8 cuchmeme KOOPOUHam,
—  HAX00UmMb paccmosHue mMexcoy CKpewusaouumMucs NPAMbIMU, 3a0AHHbIMU 8 CUCTNEME
KOOpOuHam
Ucmopus mamemamuku

Hocmuoicenue pesynbmamos
paszoena IMemoOoel
mamemamuku

—  Hocmuoicenue pezyromamos pazoena ll;
—  NpUMEHAMb MamemMamuyeckue 3HAHUsL K UCCIe008AHUIO OKPYHCAIOUE20
Mupa(mooenuposarue huzuuecKux npoyeccos, 3a0ayu
9KOHOMUKU)

I1. Coneprkanue yue6noro npeameraAJiredpa M HA4YaJIa AHAJIHU3A (yrﬂyﬁﬂeﬂnmi/i YPOBEHbB)

IloBTOpenne. PemieHue 3amad C KCHONB30BAHUEM CBOMCTB YUCEI U CUCTEM CUMCIEHUS, ACIUMOCTH, HOJEH U
yacTel, NPOLEHTOB, MOAYJIEH uMcelsl. PenieHue 3aaad ¢ UCIOJIB30BAHUEM CBOMCTB CTENEHEW M KOPHEH, MHOTOYJIEHOB,
npeoOpa3oBaHUl MHOTOWICHOB M JIPOOHO-PAIlMOHAIBHBIX BhIpaXEeHUH. Pernenue 3amad ¢ MCIOIB30BAaHUEM TPadyCHOM
Mepbl yriaa. Mojyib 4uciia U ero cBoicTBa. PemieHne 3agad Ha JBIKEHHE M COBMECTHYHO pabOTy, CMECH W CIUIaBBHI C
MIOMOIIIbIO JIMHEWHBIX, KBaJPAaTHBIX W IPOOHO-pAllMOHAIBHBIX YpaBHEHMH M MX cHUCTeM. PelieHne 3ajad ¢ MOMOIIBIO
YHCIIOBBIX HEPABEHCTB M CHUCTEM HEPABEHCTB C OJHOW MEPEMEHHOW, C TNPUMEHEHHEM W300paKEHUS YHCIOBBIX
MPOMEXYTKOB. PerieHne 3amad ¢ HMCIONB30BaHWEM YHUCIOBBIX (PyHKIMH M uX rpadukoB. Mcrnoip3oBaHHe CBOWCTB H

rpaduKOB JMHEHHBIX ¥ KBaJAPATHYHBIX (YHKIUH, 00paTHOW MpONMOpuMOHaILHOCTH W GyHkmuu Y =+ X . Ipaduueckoe

pellIeHNE YpaBHEHHI M HepaBeHCTB. Vcnonp3oBaHNe omnepanuil Haj MHOXKECTBaMHU M BBICKa3bIBaHUAMU. Vcnonp3oBaHue
HEPaBEHCTB M CHUCTEM HEPAaBEHCTB C OJHOM MEPEMEHHOW, YUCIIOBBIX MPOMEKYTKOB, MX OOBEJIMHEHHH ¥ TEPECCUCHHH.
[IpuMeHeHne TIpU pelmieHWH 33Jad CBOMCTB apU(pMETHYECKO U TEeOMETPUYECKOW MPOTrpecCUH, CYMMHPOBAaHUS
0ECKOHEUHOH CXOASIIEHCs TeOMETPUIECKON MPOTPECCHH.

MHo:kecTBa (YUCI0BBIE, TeOMeTPHYeCKUX (Uryp). XapakTepHUCTHUECKOE CBOMCTBO, 3JEMEHT MHOXKECTBA,
MycToe, KOHEYHOe, OeckoHedHoe MHOoXkecTBo. CmocoOml 3amanus MHOXecTB [loamHOMXecTBO.  OTHOMICHHS
NPUHAUIEKHOCTH, BKJIIOYEHHUs, paBeHcTBa. Omnepaunn Hax MHoxecTtBamu. Kpyru Diinepa. Koneunble u OecKOHEUHEIE,
CUYETHBIE U HECUETHBIE MHOXKECTBA.

UcTtrHHBIE ¥ JIOKHBIE BBICKA3bIBAHMWS, ONEpalMd HaJ BBICKa3bIBAaHHAMHU. Aneebpa evickasvieanuil. CBs3b
BBICKa3bIBaHUM C MHOXXECTBaMHU. 3aKOHBI JIOTUKH. (OcHo@Hbie no2uueckue npaguiada. PelleHue JIOoTrM4ecKux 3aaad C
UCIIOJIb30BaHUEM KPYTOB DUIIEPA, OCHOBHBIX JI02UYECKUX NPAGUIL.

Ymozakmouenus. OOOCHOBaHMST W JIOKAa3aTelNbCTBO B MaremMarhke. Teopembl. BHJbBI MareMaTH4ecKuX
YTBEpPXKICHUU. Buosl doxaszamenvcms. Mamemamuueckas uHOyKyus. YmeepoicOenus: obpamuoe  OAHHOMY,
NPOMUBONONONCHOE, 00pamHoe NPOMUBONONONCHOMY OanHOMY. llpu3HaK m CBOHCTBO, HEOOXOOMMBIE M IOCTATOYHBIE
YCIIOBHSI.

Ocnosnas meopema apupmemuxu. Ocmamxu u cpasnenus. Aneopumm Eexnuoa. Manas meopema @epma.

Paguannas Mepa yria, TPUTOHOMETpPHYECKas OKPY>KHOCTb. TpUTOHOMETpHUYECKHE (DYHKIHMH 4YHCENl U YIJIOB.
DopMynbl TPUBEICHHSA, CIOXKEHUSI TPUTOHOMETPHUYECKHX (DYHKUUH, (OPMYNbl ABOHHOTO W IMOJOBUHHOTO apryMeHTa.
[Ipeobpa3oBanne CyMMBI, Pa3HOCTH B TPOM3BEICHUE TPUTOHOMETPUIECKUX (DyHKIHUHA, 1 HA00OPOT.

Hynun ¢yHKUMH, TpPOMEXYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. HamOonpmiee W HauMeHblliee 3Ha4YeHHUE
¢ysakuuu. lepuognyeckne QPyHKIMM U HANMEHBLIHNA Nepuol. YeTHble U HeueTHbIe PyHKIUUA. DYHKYyUU «OpOoOHASE 4acb

yucaay Y = {X} u «yenas yacmo yuciay Y = [X] .

Tpuronomerpuyeckue (QYHKIMHM 4YKMCIOBOro aprymenta Y =COSX, y=sSinx, y=tgX, y=ctgX. Csoiicta u

rpauKu TPUTOHOMETPUUCCKUX (HYHKIIHA.
OOpatHbie TpuroHomeTpudeckue (yHKIUH, UX TJaBHbIE 3HAUYEHUs, cBoWcTBa U Tpaduku. Tpuronomerpuieckue
ypaBHeHUs. OJTHOPOJIHBIE TPUTOHOMETPUYECKHUE ypaBHEHMA. PerieHne mpocTeHINX TPUTOHOMETPUUYECKUX HEPAaBEHCTB.



[Ipocreiimune cucTeMbl TPUTOHOMETPUYECKUX YPaBHEHUH.
Crenenp c JEHCTBUTENBHBIM IIOKa3aTeJeM, CBOMCTBa cTemeHu. lIpocreiimme mnokasaTeNpHBIE YpPaBHEHHS U

HepaBeHcTBa. [lokazarenbHas GyHKIMSA U ee cBoicTBa U rpaduk. Yucno € u pyHkmmsa y =e*.

Jlorapudm, cBoiictBa jorapudma. JlecaTnuHblii U HaTypanbHbId Jorapudm. [IpeobpazoBanue norapupMUUECKUX
BbIpaxeHni. Jlorapudmraeckre ypaBHeHH 1 HepaBeHCTBa. Jlorapupmudeckast QyHKINS U ee CBOWMCTBA U rpaduK.

Crenennas QpyHKIUS U €€ CBOWCTBa U rpaduk. MppannoHaasHble YpaBHEHHUS.

[lepBuuHBIEe IpeCTaBIEHNS O MHOKECTBE KOMIIEKCHBIX UUCEI. Jleticmsus ¢ KomnaekcHulmy yuciamu. Komniexcro
conpsicennvie yucaa. Mooyne u apeymenm uucia. Tpuconomempuueckas Gopma Komniekcnoeo uucia. Pewenue
VPaGHeHUll @ KOMNJIEKCHLIX YUCTAX.

MeTtoa nHTEpBaNIOB 1JIs pelieHus HepaBeHCTB. [IpeoOpazoBanus rpagikoB GYHKIHUH: CABUT, YMHOKEHHE Ha YUCIIO,
OTpa)KeHHE OTHOCUTEIBHO KOOpAMHATHBIX oceil. ['paduueckne MeTonpl peuieHusi YypaBHEHHH W HEpaBeHCTB. PemieHue
YPaBHEHUH U HEPABEHCTB, COIEPXKALINX IIEPEMEHHYIO 1101 3HAKOM MOIYJIA.

CucTteMbl TOKa3aTeNbHbIX, JIOTApUPMHUECKHUX UM HPpPalHOHAIBHBIX ypaBHeHHMH. CHCTEMBI TOKa3aTENbHBIX,
JorapupMUIECKUX U UPPALOHATBHBIX HEPABEHCTB.

Bszaumno ob6partaeie pyakimun. ['padukn B3anMHO 00paTHBIX (QYHKITHI.

YpaBHEHHUS, CUCTEMBI YPABHEHUH C IApPaMETPOM.

@opmyna bunoma Heromona. Pewenue ypasnenuii cmenenu 6viute 2 cneyuanivHulx 6udos. Teopema Buema,
meopema be3zy. Ilpueooumvie u Henpusooumeie muozounenvl. OcHosHnas meopema ancebpel. CummempuuecKkue
MHO2ouNeHbl. Llenoyucnennsie u yeno3Haunvie MHO20YIEeHbL.

Jluogpanmoswvl ypasuenus. [{enuvie Opoou. Teopema epma o cymme K8aopamos.

Cymmbl u psiosl, Memoobl CyMMUPOBAHUS U NPUSHAKU CXOOUMOCIIU.

Mmnooicecmea Ha KOOPOUHAMHOU NIOCKOCHIU.

[lonstne mpenena ¢yHKuMU B Touke. [lowamue npedena @yHKkyuu 8 Oeckoneunocmu. Acumnmomvl 2cpaguxa
@yuxyuu. Cpasnenue OeckoHeuno manvix u becxkoneuno donvuux. HenpepsiBHOCTh QyHKUMHN. Cgoticmea HenpepulgHbix
@yuxyuii. Teopema Betiepumpacca.

Huddepennmpyemocts ¢ynkmuu. llpomsBomnas ¢ynkumn B Touke. KacarempHas k rTpaduky QyHKIUH.
leomerpuyeckuid W (QUIMUECKUA CMBICH TPOU3BOJHON. [lpumenenue npouzeoonoi 6 ¢usuxe. IlponsBojaHbIe
aneMeHTapHbIX QyHKIwi. [IpaBuna nuddepeHupoBanus.

Bropas npou3sBoHasi, ee reoOMeTpHUECKUi U (PU3NIECKUN CMBICIT.

Toukn »dkcTpemMyMmMa (MakcUMymMa W MHHUMYyMa). MccnenoBaHue OdJIeMEHTApHBIX (QYHKIMA Ha TOYKU
IKCTpeMyMa, HauOoJIbllIee U HaMMEHbIIIee 3HAYCHHE C TIOMOIIBIO TIPOU3BOAHON. [locmpoenue epaghuxos ¢ynxyuil ¢
HOMOWbIO NPOU3800HIX. [Ipumenenue npouzeooHou npu pewenuu 3adad. Haxoorcoenue sxcmpemymos @ynxyuii
HeCKONIbKUX NePEMEHHbIX.

[TeprooOpa3nas. Heompenenenusnii  uHTerpan. IlepBooOpasHble  3jeMeHTapHbiX  (yHkiui.  [Diomane
KpHUBOJIMHEHHOM Tpaneunu. Popmyna Herorona-Jleitbonuna. OnpeneneHHblii HHTErpail.

I'eomerpus

[oBTopenue. Pemenne 3a1a4 ¢ UCTIONB30BaHUEM CBOMCTB (PUTyp Ha TUIOCKOCTH. Pelienne 3a1a4 Ha I0Ka3aTeIbCTBO
U TOCTPOCHHE KOHTPIPHUMEPOB. IIpuMeHeHHe MPOCTEHINX JIOMMYSCKUX MpaBwWi. PeleHue 3amad ¢ HCIOJb30BaHHUEM
TEOpPEM O TPEYTOJIbHUKAX, COOTHOIIEHUH B MPSAMOYTOJIBHBIX TPEYTOJIbHUKAX, (DAKTOB, CBA3aHHBIX C YETHIPEXYTOJLHUKAMHU.
Pemenue 3amau ¢ ucronb3oBaHueM (DaKTOB, CBA3aHHBIX C OKPYKHOCTSMHU. PelieHue 3a/1ay Ha W3MepeHUsl Ha TUIOCKOCTH,
BBIUMCIICHUS JJIMH U TJIOMIaIel. Pewenue 3a0ay ¢ nomMowbio 6eKmopos u KOOpOUHAam.

Harnsgaas crepeomerpus. [Ipusma, mapaienenunes, mupamMuia, TeTpadip.

OCHOBHBIE TIOHSTHS TEOMETPHUHM B TPOCTPAHCTBE. AKCHOMBI CTEPEOMETPHH W CIEJCTBUS W3 HUX. [lonamue 00
aKcuomMamuyeckom memode.

Teopema Menenas ona mempadopa. llocTpoeHne cedeHWH MHOTOTPAaHHHUKOB METOJOM cieioB. lleHTpambHOE
npoektupoBanue. [locTpoeHne ceueHNit MHOTOTPaHHUKOB METOJIOM MPOEKITUH.

CkpemBaromyecs: MpsSMbIe B MPOCTPAHCTBE. YTON MEXAY HUMH. Memoovl HAXOXHCOEHUsI PACCIMOAHUL MeHCOY
CKPewU8arouUMUCs NPSMbIMU.

Teopembl 0 MapaJIENFHOCTH TPSIMBIX M IDIOCKOCTEW B mpocTpaHcTBe. llapamnenbHOe NPOSKTHPOBaHHE U
n3o0paxenue Guryp. I eomempuueckue mecma moyex 6 NPOCMPAHCmeae.

IleprieHIUKYISIPHOCTE IPSAMON M TuT0CKOCcTH. OpTOTrOHAIBHOE MPOeKTHpOBaHKue. HakmoHHbIe U TTpoekInu. Teopema
0 Tpex MepHeHANKYISIpax.

Buovt mempasdpos. Opmoyenmpuyeckuii mempas’op, KApKACHulll mempad0p, PAGHOSPAHHLIL Mempasop.
Ipsimoyeonvnviti mempaszop. Meouarnvl u bumeouansvt mempas’opa.

Jlocmpausanue mempasopa 0o napaiienrenuneod.

Paccrostaus mexny purypamu B mpoctpancTse. OOmui NepneHARKYISIp ABYX CKPEIIHBAOIIAXCS MPSMBIX.

Yrasl B npocTpadcTBe. [leprneHanKynspHble WIOCKOCTU. [lowads opmo2onanvHou npoexyuu. Ilepnenouxynsaphoe
ceuenue npuzmvl. Tpexepanusiii u MHo202panublll yeon. Ceoticmea ni0CKUX Yeio8 MHO202PAHHO20 Yeid.

Buner MHOTrOrpaHHuKOB. Pazeepmxu mrozoepannuxa. Kpamuatiwiue nymu na nogepxnocmu MHO202PAHHUKA.



Teopema Diinepa. 1lpaBuiabHBIE MHOTOTPAaHHUKH. /]801iCMEEHHOCb NPABUNLHBIX MHO20ZPAHHUKOS.

[Ipuzma. ITapannenenunen. CroiicTsa napamienenunena. IpamoyronsHsiil napannenenunen. HaknonHsle Tpu3MBI.

[Mupamuna. Buapl nupamun. OieMeHTbl NpaBWIbHONW nupamunabl. [lnpaMuapl ¢ paBHOHAKIIOHEHHBIMH pedpaMu U
IpaHsIMH, UX OCHOBHBIE CBOICTBA.

[Inomany noBepXHOCTEH MHOTOTPaHHUKOB.

Tena BpameHus: MUIHHAP, KOHYC, map u chepa. CeueHnns NWiIMHPA, KOHyca U mapa. lllapoBoii cermeHT, mapoBoi
CJIOH, MApOBOM CEKTOP (KOHYC).

VYcedeHHas nUpaMuia U yCEUEHHBIH KOHYC.

Onemenmol cghepuueckoii ceomempuu. Konuueckue ceuenus.

KacaTenbuble npsMble U II0cKOCTH. Brnncannele u onucansele cdepsl. Kacarowuecs cgepwi. Kombunayuu men
8PAUEeHs.

BexTops! u koopanHaTel. CyMMa BEKTOPOB, YMHO)KEHHE BEKTOpa Ha YMCIO. YTOJI MeXIy BekTopamu. CkaispHoOe
POU3BEICHHE.

YpaBHenne miockocTd. DopMynia pacCTOSHHUS MEXIy TOUYKaMH. YpaBHeHHE chepbsl. Dopmyna paccmosHus om
mouku 00 niockocmu. Cnocobul 3a0anus npamMou ypasHeHUAMU.

Pewenue 3a0au u doxasamenbcmeo meopem ¢ HOMOWbIO 6EKMOPOB U MEMOOOM KOOPOUHAT.

[HonsTre o6beMa. O6beMbI MHOTOTpAaHHUKOB. OOBEMEBI TEI BpalleHus. Akcuomsl obvema. Bvisoo ghopmyn obvemos
NPAMOY20NIbHO20 napanienenuneod, npusmvl U nupamuosl. Popmynst 0 HaxodcoeHus obvema mempasopa. Teopemul 0O
OMHOWEHUAX 00BEMOB.

Tpunoscenusn unmezpana K 8bI4UCTIEHUIO 00bEMO08 U nogepxHocmeti mei epawjenus. Ilowads cghepuueckoeo nosca.
Ob6vem waposozo cnos. [Ipumenenue 00vemos npu peuwieHuy 3a0ad.

[Tnomane chepsl.

Paszeepmxa yununopa u konyca. Ilnomane NOBEpXHOCTU HMIMHAPA U KOHYCA.

KomOuHanym MHOTOrpaHHHUKOB U TeJl BPAILEHHSL.

[Tono6ue B nmpoctpancTBe. OTHOIIEHHE 00BEMOB U TUIOMIAICH MTOBEPXHOCTEH MOIOOHBIX QUTYP.

Heudicenua 6 npocmparcmee: napaniesibHbll NePeHoc, CUMMEMPUs OMHOCUMENLHO NIOCKOCHU, YEHMPATbHA CUMMEMPUS,
HOBOPOM OMHOCUMETLHO NPSIMOU.

IIpeobpazosanue nooobus, comomemus. Pewenue 3a0ay Ha NAOCKOCMU C UCNONb30BAHUEM CMEPEOMEMPUIECKUX
Memooos.

BeposiTHOCTD M CTATHCTHKA, JIOTUKA, TeOPUs I'PaGoB 1 KOMOUMHATOPUKA

[loBropenue. Mcnonp3oBanue Tabuui ¥ JuarpaMm Ajisl MPEJCTaBIeHUs] AaHHBIX. Perienue 3amad Ha IpUMEHEHHE
OTMCATEIbHBIX XaPaKTEPHCTHK YHCJIOBBIX HAaOOpOB: CpENHHMX, HAWOONBIIET0O M HAaWMEHBIIET0 3HAYEeHUs, pa3Maxa,
JHUCTIEPCUU U CTAHAAPTHOTO OTKJIOHEHUs. BhIuncieHne 4acToT U BepOSTHOCTEH COOBITHH. Brruncienne BeposTHOCTEH B
OIIBITAaX C PABHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU HCX0AaMH. Mcnoabp3oBaHue KOMOMHATOPUKU. BeIuucnenue BeposiTHOCTEN
HE3aBUCHUMBIX cOOBITHH. Vcmonb3oBanue GOpPMYIIbI CIIOKEHUS BEPOSTHOCTEH, TuarpaMm Jiiniepa, iepeBa BEpOITHOCTEMH,
(hopmynel bepaymn.

VYcnoBHas BeposaTHOCTS. [IpaBmito ymHOXkeHUs BeposiTHOcTeld. Dopmyita nonHoU BeposTHOCTH. Popmyna baiteca.

JuckperHsle cimyvaiiHple BeMMYMHBI U pacnpezaencHus. CoBMeCTHbIE pacmperiefieHus. PacrnpeneneHue cymMMmbl U
MIPOM3BEICHIS HE3aBUCHMBIX CITyYaiHBIX BEIMIHH.

bunapnas cnydaiiHas BenuuuHa, pacnpeneneHue bepHymnu. I'eomerpudeckoe pacnpenenenue. buHommanbHOeE
pacmpenesieHIe U €ro CBOMCTBA. [ unepeeomempuieckoe pacnpedeietue i e2o C80Ucmad.

HenpepriBable ciydaiinble BeauuuHbl. [lnoTHOCTE BeposTHOCTH. DyHKUUMSA paclpenesieHus. PaBHoMmepHoe
pacnpeneseHue.

THokazamenvroe pacnpedenenue, e2o napamempbi.

Pacnpedenenue Ilyaccona u eco npumenenue. HopmamsHoe pacmpenencnue. Oynkrus Jlammaca. [lapamerpsr
HOPMAJBHOTO pacrnpenesneHns. lIpumepsl CiydallHBIX BEIWYMH, MOJYMHEHHBIX HOPMAaJbHOMY 3aKOHY (TIOTPEIIHOCTH
M3MEPEHHH, POCT YeNoBeKa). Llenmpanvras npedenvbHas meopema.

Hepasencmeo Yebdviuesa. Teopema Yebviuesa u meopema bepnynnu. 3axon 6orvuux yucen. Bolbopounviii memoo
usmepenus eepossmuocmeit. Ponb 3axona 6onvuiux yucen 6 Hayke, npupooe u oowecmae.

KoBapuanusa aByx cinyvaitHeix BenuuuH. [loHsTre 0 koadduunente xoppensauun. CoBMecTHbIE HAOMIOACHUS ABYX
CITy4ailHbIX BeNUYUH. Boibopounuiii koappuyuenm xoppenayuu. Jlunetinas peepeccus.

Ocnosnvie nonsimus meopuu epagos. Hepeswvs. [eouunoe oepeso. Ceaznocms. Komnonenmul céasnocmu. Ilymu na

epaghe.

II1. TemaTnueckoe
mianupoBanunel( kimace



Ne HN3yuaemsbliii pa3ges. Tema ypoka Kou-Bo KosnuecTBo
9acoB KOHTPOJIbHBIX
o/ MeponpUATHI
I 10 OLIEHKe
IMOCTHIKEHHU A
MJIAHUPYEMBIX
Pe3yJIbTATOB
yJauiuxcs mo
TeMaM
1 | IloBTOpenue (anredpa) 8 1
2 | Yucaosble u OyKBeHHbIE BhIpaskenus. JleficTBATe/ILHbIE 12 1
YyHCaa.
3 | OyHKUUH. 10 2
IToBTOpEeHue (reomerpusi). AKCHOMBI CTEPEOMETPUH U 16
HX CJIe/ICTBUS
®Oyuxuuu (Tpuzonomempuueckue @yukyuu) 14 1
4 | TlapajIeIbHOCTH NPAMBIX H ILIOCKOCTE 16 2
5 | Tpuronomerpus. 20 2
Tpuronomerpuieckmne
yYpaBHEHMS
6 | llepneHaAMKYJIAPHOCTH NPSIMBIX H MJIOCKOCTEIi 17 1
7 | Tpuronomerpus. [IpeoGpazosanne 21 2
TPUTOHOMETPUYECKUX BbIpaKeHH i
8 | UnciaoBbie u OyKBeHHbIe Bhipaskenus (Komniekcrole 9 1
yucaa).
9 | Muozozpannuxu 15 1
10 | Hauyana matemaTuyeckoro ananusa (Ilpouszeoonas). 18 2
12 | Teomerpus (BeKTOpHI B IPOCTPAHCTBE) 10
IIpumenenne npon3BogHOM 11
13 | DemMeHTHI KOMOMHATOPUKH, CTATHCTHKH H TEOPUHU 7
BEPOSITHOCTEI.
14 | IloBTOpEHUE 6 1




11 kiaacc

Ne H3zy4yaemslii pazaes. Tema ypoka Koua-Bo KosnuecTBo
4acoB KOHTPOJbHBIX
o/ MeponpUATHI
I 10 OLIEHKE
IMOCTHIKEHH S
MJIAHUPYEMBIX
Pe3yJIbTATOB
yJauiuxcs mo
TeMaM
1 | loBTOpEeHue 8 1
2 | MHoOro4JjIeHbI 13 1
3 | Meroa KOOpAMHAT B POCTPAHCTBE 16 2
4 | Cmenenu u kopnu 9 1
S | Crenennbie GyHKIHH 8 1
6 | Mokazareabublie n 29 3
Jorapupmuuyeckue
pyHkumMu
7 | 'eomeTpusi: Lnaunap KoHyc map 17 1
8 | MepBooOpa3Hasi U HHTErPA 10 1
9 | Oovemwt men 30 1
10 | DireMeHTHI TEOPUH BEPOSITHOCTE U MaTEMATHYECKOI 11
CTATHUCTHKHU
11 | Ypaenenus u nepasencmea. Cucmemol ypasnenuii u 29 1
HepaseHcme
12 | MoBTOpenne 24 1




