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1. [TogscHuTEABLHAS 3AIIMCKA

Jlarnaast pabodas mporpaMMa pacCcyrTaHa Mo anredpe M HadajlaM MaTeMaTU4ecKOTO
aHanm3a Ha 350 yacoB (Ha yriyOJIeHHOM ypOBHE), o reomeTpuu Ha 140 gacos.

2.1.1. Ilnanupyemble JIMYHOCTHBIE pe3yabTaThl ocBoeHust QOII

JIMYHOCTHBIE pe3yabTaThl B cdepe OTHOLIEHUI 00y4aOIIUXCA K cede, K CBoeMy
3I0POBbIO, K IO3HAHMIO Ce0A:
— OpHUeHTalusl 0O0YyYalolMXCsl Ha JOCTUKEHUE JUMYHOIO CHACThS, peah3aluio

MO3UTUBHBIX KU3HEHHBIX MEPCIEKTUB, MHUIIMATUBHOCTh, KPEATUBHOCTH, TOTOBHOCTD
U CTIOCOOHOCTh K JJMYHOCTHOMY CaMOOTIPEIEICHHUIO, CIIOCOOHOCTh CTaBUThH IENH U
CTPOUTD KU3HEHHbIC TUTAHbL;

— TOTOBHOCTb M CIIOCOOHOCTh O0ECHEeYUTh ce0€ U CBOMM OJM3KUM JOCTOWHYIO
JKA3Hb B MPOLIECCE CAMOCTOSITENBHOM, TBOPUYECKOW U OTBETCTBEHHOM AEATENBHOCTH;

— TOTOBHOCTb U CIOCOOHOCTh OOYYarOIIMXCsl K OTCTaMBaHUIO JIMYHOTO
JIOCTOMHCTBA, COOCTBEHHOTO MHEHHS, TOTOBHOCTh M CIIOCOOHOCTH BbIpaOATHIBATh
COOCTBEHHYIO MO3UIMIO M0 OTHOUIEHUIO K OOIIECTBEHHO-TOJUTUYECKUMCOOBITHUAM
MPOIIUIOrO M HACTOSIIETO HA OCHOBE OCO3HAHUS U OCMBICIIEHUSI UICTOPUH, TYXOBHBIX
LIEHHOCTEW U TOCTMKEHHUI HAIlle! CTPaHbl,

— TOTOBHOCTb M  CIIOCOOHOCTh  OOYyYalolMXCSi K  CaMOPa3BUTUIO U
CaMOBOCIUTaHUIO B COOTBETCTBUU C OOIIEYEIIOBEUECKUMH LIEHHOCTSIMU U HiealaMu
IPaXKJAHCKOTO OOIIECTBA, MOTPEOHOCTh B (PU3MUECKOM CaMOCOBEPIIEHCTBOBAHUH,
3aHATUSIX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

— TPUHATHE U pPeau3alus LEHHOCTEH 310pOBOTO U 6€30MacHOro o0pasa KU3HH,
OepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3UYECKOMY U MCUXOJIOTUUECKOMY 370POBbIO;

— HEMpUSATHE BPEAHBIX TPUBBIYEK: KypEeHUS, YNOTPEOJICHUsS  ajKOroJs,
HapKOTHUKOB.

JIn4HOCTHBIE pe3y/abTaThl B cepe OTHOMIEHUI o0yuaromuxcs Kk Poccun kak K
Poaune (OTevecTBY):
— poccHiicKasi HJIEHTHUYHOCTh, CIIOCOOHOCTh K OCO3HAHUIO POCCHICKON

UJICHTUYHOCTH B TOJIMKYJIBTYPHOM COLIMYME, YYBCTBO MPUYACTHOCTU K HCTOPHUKO-
KyJIbTYPHOM OONTHOCTH POCCHUHCKOTO Hapoaa u cyanoe Poccum, matpuoTusm,

TOTOBHOCTH K CTy:keHUt0 OTE4YEeCTBY, €T0 3alluTe;



— YBWXEHHE K CBOEMY HApOJy, YYBCTBO OTBETCTBEHHOCTH Iiepen PoauHoii,
ropIocTd  3a CBOM  Kpai, cBow PomuHy, mpommoe uW — Hacrosuiee
MHOTOHAIIMOHAJILHOTO Hapojaa Poccuu, yBakeHHME K TOCYyAapCTBEHHBIM CHMBOJIaM
(rep06, mar, rumH);

— (QopMHupOBaHNE YBAKEHUS K PYCCKOMY SI3BIKY KaK TOCYJAapCTBEHHOMY SI3BIKY
Poccuiickon ®enepannu, SBIAIOMIEMYCS OCHOBOM POCCHUMCKOW HICHTUYHOCTH U
TJIABHBIM (PAKTOPOM HAITMOHATHHOTO CAMOOTIPEICTICHNS;

— BOCIIUTAHHME YBKCHHS K KYJIbTYpE, SA3bIKaM, TPAJAUIUSAM U 00bIYasIM HapOJIOB,
npokuBarommx B Poccurickonn @enepanumu.

JInuHOCTHBIE pe3yJIbTaThl B cepe OTHOIIEHHIT 00yJaIOIIUXCsl K 3aKOHY,
rocyJIapcTBy U K rPa:kIaHCKOMY 00LIECTBY:
— TPaXITAHCTBCHHOCThb, TPAXKIAHCKAs IMO3WIUSA aKTHBHOTO W OTBETCTBEHHOTO

YJleHa POCCUMCKOro OOIIECTBa, OCO3HAIOIIET0 CBOM KOHCTUTYLIMOHHBIE IpaBa U
00s13aHHOCTH, YBaXXalOIIET0 3aKOH M TMPABOMOPSAOK, OCO3HAHHO MPUHHUMAIOIIETO
TPaJWIIMOHHBIE HAIMOHANBHBIE M  OOIIEYeNTOBEUYECKHEe TYMaHUCTHUYECKUE H
J€MOKpPAaTUYECKUE LIEHHOCTH, TOTOBOT'O K YYacCTHIO B OOIIECTBEHHON KU3HU;

— TpHU3HAHUE HEOTUYXTAEMOCTH OCHOBHBIX MPaB M CBOOOJ YEIIOBEKA, KOTOPHIC
IPUHAJIEKAT KAKJIOMY OT POXKACHUS, TOTOBHOCTb K OCYILIECTBICHUIO COOCTBEHHBIX
npaB U cBOOOJ Oe3 HapyIIeHUs MpaB U CBOOOI IPYTUX JIUI], TOTOBHOCTh OTCTAaUBAThH
coOCTBeHHbIE TMpaBa M  CcBOOOABI 4YeJIOBEKA M  TPaKJaHWHA  COrJACHO
OOLIeNpU3HAHHBIM TNPUHIUIAM M HOPMaM MEXKIYHapOJHOTO IpaBa MU B
coorBercTBUM ¢ Konctutynuen Poccniickonn denepannu, npaBoBast ¥ NOJIUTHYECKAS
TPaMOTHOCTH;

— MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH
U OOIIIECTBEHHOU MPaKTUKW, OCHOBAHHOE Ha TUAJOre KyJlbTyp, a TaKXKe Pa3iIMuHbIX
(¢opM OOIIECTBEHHOIO CO3HAHMsI, OCO3HAHHME CBOET0 MECTa B IOJUKYJIBTYPHOM
MUDPE;

— UWHTepUOpH3aIMs IEHHOCTEH IEeMOKPAaTHHU U COIMAIBHON CONUIAPHOCTH,
TOTOBHOCTD K JIOTOBOPHOMY PETYJIUPOBAHUIO OTHOIIEHUN B TPYIINE WIH COLMAIbHOM
OpTraHH3aIH;

— TOTOBHOCTb OOYyYarommxcsi K KOHCTPYKTUBHOMY YYacTUIO B MPHUHITHU

pemeHI/Iﬁ, 3aTparuBarOIluX HMX IIpaBa W HHTCPCChI, B TOM YHCJIC B PA3JIMYHBIX



dbopmax OOIIECTBEHHOM caMOOpraHu3allid, CaMOYIIpaBJeHUs, OOIIECTBEHHO
3HAYUMMOM JI€ATEIbHOCTH,

— TPUBEPKEHHOCTb  HJACIM  HMHTEpHAIlMOHAIM3Ma, JAPYXObI, PpPaBEHCTBA,
B3aMMONOMOIIA  HApOJOB;  BOCHUTAHHE  YBAXWUTEIBHOTO  OTHOUICHHUS K
HallMOHAJIBHOMY JJOCTOMHCTBY JIIOJICH, UX YYBCTBAM, PEIUTHO3HBIM YOCKICHUSIM;

— TOTOBHOCTh OOYYarOUIUXCS IPOTHUBOCTOSTH  HICOJOTHU  DKCTPEMHU3MA,
HaIlMOHAIM3Ma, KCEHO(MOOWH;, KOPPYNINH; IUCKPUMHHAIIMK TIO COITUATHHBIM,
pEJIUTUO3HBIM, PACOBbIM, HAIIMOHAJIBLHBIM TIPU3HAKAM MW JPYTUM HETaTUBHBIM
COIIMAILHBIM SIBJICHMSIM.

JInuHOCTHBIE pe3yJIbTATHI B c(pepe OTHOLICHUI 00y4aroIUXCH €
OKPY/KAIOIUMH JIOJAbMM:
— HPABCTBEHHOE  CO3HAaHME W  IIOBEACHME HAa  OCHOBE  YCBOCHUSA

0O0IIIeYeIOBEUECKUX IIEHHOCTEW, TOJEPAHTHOTO CO3HAHUS W TOBEICHUS B
MOJINKYJLTYPHOM MHpPE, TOTOBHOCTH M CIOCOOHOCTH BECTH IUAJOT C JPYTUMHU
JIOIbMH, JOCTHTAaTh B HEM B3aWMONOHMMAHHS, HAXOIUTh OOIHE TIeId H
COTPYAHHUYATD ISl X JOCTHKECHHUS;

— TMPUHATHE TYMaHUCTUYECKUX IICHHOCTEH, OCO3HAHHOE, YBAXKHTEIBHOE U
noOpokenaTeabHOE  OTHOIIEHHE K  JIPYyrOMYy  YeJOBEKYy, €ro MHEHHIO,
MHUPOBO33pPEHUIO;

—  CIIOCOOHOCTH K COTEPEKUBAHUIO B (POPMUPOBAHUE TIO3UTUBHOTO OTHOIICHUS K
JIOJIM, B TOM YHCJI€ K JIUIIAM C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBBSI U
WHBaMJaM; Oepe)XHOE, OTBETCTBEHHOE MW KOMIIETEHTHOE OTHOIICHHWE K
(GU3UYECKOMY M TICHXOJIOTHYECKOMY 3JI0POBBIO JIPYTUX JIFOJIeH, YMEHHUE OKa3bIBaTh
MEPBYIO TTOMOIIIb;

— (QopMupoBaHUE BBIPAKEHHOW B TOBEJACHUU HPABCTBEHHOW MO3WIIUU, B TOM
YHUCJIe CIMOCOOHOCTH K CO3HATEILHOMY BBIOOPY JA00pa, HPAaBCTBEHHOT'O CO3HAHUS U
MOBEJICHUS HAa OCHOBE YCBOCHHMSI OOIICYETIOBECYCCKUX IIEHHOCTEH M HPaBCTBEHHBIX
YyBCTB (Y€CTHU, JI0JIra, CIIPABEIJIUBOCTH, MIJIOCEPIUS U IPYKEITIO0US);

— pa3BUTHE KOMIETCHIIMH COTPYJHUYECTBA CO CBEPCTHUKAMH, JE€ThMHU
MJTQJIIIIETO BO3pacTa, B3POCIBIMH B 00pa30oBaTeNIbHOM, OOIIECTBEHHO IOJIE3HOM,

y4e0HO-UCCIIeI0BAaTENbCKOM, POSKTHON U IPYTUX BUJIAX JEATEIbHOCTH.



JIMYHOCTHBIE pe3y/abTaThl B cepe OTHOIEHUIT 00yYAIOIIUXCH K
OKPY/KaIIeMy MUPY, ;KUBOH MPUPO/Ie, XYA0KECTBEHHOU KYJIbTYype:
—  MHPOBO33PEHUE, COOTBETCTBYIOIIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH,

3HAYUMOCTH HAyKH, TOTOBHOCTh K HAyYHO-TEXHHYECKOMY TBOPYECTBY, BIIAJICHHC
JIOCTOBEpHOH MH(pOpMaIel 0 MEePEeIOBBIX TOCTHKEHUSIX M OTKPHITHSX MUPOBOW U
OTCUECTBECHHOW HAYKH, 3aWHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 yCTpPOMCTBE
MHUpa 1 00IIEeCTBa;

— TOTOBHOCTH M CITOCOOHOCTh K 00pa30BaHUIO, B TOM YHCJIE CaMOOOPa30BaHUIO,
Ha TPOTSDKCHWW BCEH JKW3HHM, CO3HATEIIBHOE OTHOIICHHE K HEMPEPHIBHOMY
00pa3oBaHMIO KakK YCIOBUIO YCIHENTHOW MPO(ECCHOHATBHON H O0OIIeCTBEHHON
JIeSTSIIbHOCTH;

— DJKOJIOTHMYECKas KyJbTypa, OCpe)KHOE OTHOIICHHWS K POJHOH  3eMile,
npupoIHbIM OorarctBaM Poccum W Mupa; MOHWMAaHHWE BIWSHUS COIHAIBHO-
HSKOHOMHYECKUX TMPOIECCOB HA COCTOSHUE NPHUPOJHOM M COIHAIBHON CpEIbI,
OTBETCTBEHHOCTb 32 COCTOSIHHE ITPUPOJTHBIX PECYPCOB; YMCHUS M HABBIKHA Pa3yMHOT'O
IPUPOJIOTIONB30BAHUS, HETEPIIUMOE OTHOIICHUE K JEUCTBUSAM, MPUHOCAIINM BpEI
9KOJIOTHH; TPHOOPETEHUE OIBITA SKOJIOT0-HAPABICHHON ACATCILHOCTH;

— DOCTETHYECKOE OTHOIICHHS K MHpPY, TOTOBHOCTh K OCTETHYCCKOMY
00yCTpONCTBY COOCTBEHHOTO OBITA.

JInuHOCTHBIE pe3yJIbTAThI B c(pepe OTHOLICHHUH 00y4aKOIIMXCH K CeMbe U
POAUTEIAM, B TOM YHUCJI€ NOATOTOBKA K CEMEHHOM KU3HM:
— OTBETCTBEHHOE OTHOUIEHWE K CO3[JaHHI0 CEMBH Ha OCHOBE OCO3HAaHHOIO

MIPUHATHUS [IEHHOCTEW CEMEWHOM KU3HU;
— TOJIOKUTEIBHBIN 00pa3 CeMbH, POAMTEIbCTBA (OTIIOBCTBA M MaTEPUHCTBA),
WHTEPUOPHU3AIHS TPATUITHOHHBIX CEMEHHBIX IIEHHOCTEH.

JInuHOCTHBIE Pe3yJIbTATHI B c(hepe OTHOLIEHUA 00yYaAOIINXCS K TPYAY, B chepe
COMATBHO-I)KOHOMUYECKUX OTHOILICHUIA:
— yBaXeHHe Ko BceM (GopMaM COOCTBEHHOCTH, TOTOBHOCTh K 3alllUTE€ CBOEH

COOCTBEHHOCTH,
— OCO3HaHHBIA BBIOOp Oynymied mpodeccuy Kak MyTh M CHOCO0 pean3aluu

COOCTBEHHBIX KH3HEHHBIX I1IJIaHOB,



— TOTOBHOCTH OOYYAIOIINXCS K TPYIOBOH MpodheCCHOHATBHOM EATeIbHOCTH KaK
K BO3MOKHOCTH YYacCTHUSl B PEIICHUH JTUYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBCHHBIX,
00IIIeHAITMOHATBHBIX MPOOJIEM;

— TMOTPEOHOCTh TPYAUTHCS, YBAKEHUE K TPYAy U JIIOASIM TPyAa, TPYAOBBIM
TOCTIDKCHHSIM, JTOOPOCOBECTHOE, OTBETCTBEHHOEC W TBOPYECKOE OTHOIICHHE K
Pa3HBIM BHJIaM TPYIOBOH IS TCIIBHOCTH;

— TOTOBHOCTh K CaMOOOCTY>KMBaHHWIO, BKIIOUas OOY4YCHHWE W BBHITIOJIHCHUE
JIOMAIITHUX 00s13aHHOCTEMN.

JInuHoCTHBIE pe3ysibTaThI B c(pepe GU3NUECKOro, NCUXO0J0THYECKOro,
COLMAJILHOI0 M AKAJAEMHUYECKOro 0J1aronoy4yus 00y4arommxcs:
— (u3mueckoe, 3MOIMOHAIBHO-TICUXOJIOIMUECKOE, COIMAIbHOE OJ1aronoiydue

oOyyaronuxcsi B JKM3HM OOpa30BaTENbHOM OpraHU3allH, OUIYLIEHUE JEThbMU

0CE30IaCHOCTH M TICUXO0JIOTHYCCKOTO KOM(l)OpTa, HH(bOpMaHHOHHOfI 0e3011acHOCTH.

1.1.2. [lnanupyembie MeTanpeaMeTHbIe pe3yabTaThl ocBoeHusi OOII

Meranpenmetssie pe3yibrarsl ocBoeHHss OOII npencraBineHsl TpeMs TpynaMu
YHUBEpCaIbHBIX yueOHBIX AeiicTBui (YVY/]).
1. PeryJsiTUBHBbIC YHUBepPCaJIbHbIEe YUeOHbIE 1eiiCTBUS

BbInyCKHMK HAYYMTCH:
— CaMOCTOSITENIbHO OMpENEATh LENIW, 3aJaBaTh NapaMeTpbl U KPUTEPHUHU, IO

KOTOPBIM MOKHO OTIPEJIEIUTh, UTO IeJIb TOCTUTHYTA;

— OIICHWBAaTh BO3MOXKHBIC TOCICACTBUS JTOCTMDKCHHSI TIOCTABJIICHHOW IIEH B
NEeATETbHOCTH, COOCTBEHHOM KM3HH U KU3HU OKPYKAIOIIMX JIOJEH, OCHOBBIBAsIChH
Ha COOOPAKEHUSIX STUKH U MOPAJIH;

— CcTaBUTh W (QopMyIupoBaTh COOCTBEHHBIE 3a7adyl B 00pa30BaTEIbHOU
NESATETLHOCTH U KU3HEHHBIX CUTYaIIUSX;

—  OIIGHWBATh PECYPCHI, B TOM YHUCIIE BPEMS U APYTHEe HEMATEPHUAIBLHBIE PECYPCHI,
HEO0OXOMMBIE TS TOCTHKEHUS TIOCTABJICHHOM T1EJIH;

— BBIOMpaTh IMyTh IOCTMKCHHS IICJH, IJIAHUPOBATh PEIICHHUE TOCTaBIICHHBIX
3a/1a4, ONITUMH3UPYS MaTepUaIbHbIC M HEMaTepUaIbHbIC 3aTPATHI;

— OpraHm3oBBIBaTh J(P(GEKTUBHBIM TMOWUCK pPECypcoB, HEOOXOAUMBIX IS
JOCTHOKCHHSI TIOCTABIICHHOH 11€ITH;

— COIOCTaBJIATh TOJYYEHHBIH pe3yJabTaT JEATEIbHOCTH C TMOCTaBICHHOU

3apaHCC LCIbIO.



2. ITo3HaBaTe/IbHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS
BbInyCKHUK HAYYHUTCH:
— HCKaTh M HAXOAUTh OOOOIIEHHBIE CHOCOOBI pEIIeHHs 3a7ad, B TOM YHCIE,

OCYIIECTBIISTh Pa3BEPHYTHI MH(POPMAIMOHHBIA TIOMCK W CTaBUTh HA €r0 OCHOBE
HOBbIE (yueOHbIE U TTO3HABATEIbHbIE) 3a/1a4H;

— KPUTHYECKH OIEHHMBATh W HWHTEPIPETUPOBATh HMHPOPMALUIO C Pa3HBIX
MO3UIMHM, pacrno3HaBaTh M (UKCUPOBATH MPOTUBOpPEUYUs B HHGOPMALUMOHHBIX
MCTOYHUKAX;

— UCIOJNB30BaTh  pa3lIMYHbIE  MOJEIbHO-CXEMAaTUYECKUE  CpeACTBA A
MPEJICTABJICHNUS] CYLIECTBEHHBIX CBA3CH M OTHOUIEHHUM, a TaKXe€ IMPOTHUBOPEYHUNA,
BBISIBJICHHBIX B MH(POPMAIIMOHHBIX UCTOYHUKAX;

— HaxOJIUTh U MPHUBOAUTH KPUTUUECKUE ApPTyMEHTHI B OTHOIIECHUU ACHCTBUUN U
CYXJI€HUH APYroro; CIOKOMHO U pa3yMHO OTHOCHUTHCSI K KDUTHUECKUM 3aMEUYaHUAM
B OTHOIIEHUH COOCTBEHHOTO CYXJEHHUS, paccMaTpuUBaThb HMX KakKk pecypc
COOCTBEHHOT'O Pa3BUTHS;

—  BBIXOJIMTH 32 PaMKH Y4eOHOTO MpeMeTa U OCYIIECTBIIATH IeJICHAIPaBICHHBIN
MOMCK BO3MOXKHOCTEH JIJIsl IIMPOKOTO NIEPEHOCca CPEACTB U CIIOCOOOB JIEUCTBUS;

— BBICTpauMBaTh WHIWBUIYAIbHYIO O0PAa30BaTEIbHYIO TPACKTOPHUIO, YUYUTHIBAsS
OTPaHUYEHHUS CO CTOPOHBI IPYTHX YYACTHUKOB U PECYPCHBIE OTPAHUYECHUS;

—  MEHSTh U yJIepKUBATh pa3HbIE MO3UIIMHU B TO3HABATEILHOMN JEATEILHOCTH.

3. KoMMyHuKaTHUBHbIE YHUBEPCAJIbHbIE y4eOHbIE JeiiCTBUS

BbInyCKHMK HAY4YHUTCH:
— OCYILUECTBJISITH JEJIOBYH) KOMMYHHUKAIMIO KaK CO CBEPCTHUKAMH, TaK U CO

B3POCIIbIMU (KaK BHYTpPU 00pa30BaTEIbHOW OpraHM3alluu, Tak U 3a €€ MpejeaamMu),
noJ0MpaTh MapTHEPOB JUIsl AEJOBOM KOMMYHHUKALIMM HMCXOAS M3 COOOpa)keHUH
PEe3yNbTAaTUBHOCTH B3aUMOJIEHCTBHUS, @ HE JIMUYHBIX CUMITATHIA;

— TMpH OCYUIECTBIICHUU TPYNIOBOW pabOThl OBITh KaK PYKOBOAUTEIEM, TaK U
YJIEHOM KOMaHJbl B pa3HbIX poOJISIX (FeHepaTtop HACH, KPUTHUK, HCIOIHUTEND,
BBICTYMAIONINH, 3KCHEPT U T.1.);

—  KOOPAWMHHUPOBATH U BBIMIOIHITH PA0OTY B YCIOBUAX PEaTbHOTO, BUPTYAILHOTO

1 KOMOMHUPOBAHHOTO B3aUMO/JICHCTBUS;



— pa3BepHYTO, JOTMYHO M TOYHO H3JIaraTb CBOIO TOYKY 3pEHUSI C
WCITOJIb30BAHUEM AJICKBATHBIX (YCTHBIX U TUCHMEHHBIX ) SI3BIKOBBIX CPEJICTB;

— pacrno3HaBaTh KOH()IMKTOTEHHBIE CUTYallUU U TIPEIOTBpAIIaTh KOHMIUKTHI 10
WX aKTUBHOW (pa3wl, BRICTpAMBATh NIETOBYI0 M 00pa30BaTEIbHYI0 KOMMYHHKAITUIO,
n30erast JMIHOCTHBIX OIICHOYHBIX CYXKJICHU.

1.3. lIpeameTHble pe3yabTathl ocBoeHuss OOIl COO ycranaBiauBaoTcs

JJIS1 y4eOHBIX NpeMeTOB HA 0230BOM M yIJ1y0JIeCHHOM YPOBHSX.

[Ipeametnbie pe3ynbrathl ocBoeHuss OOIl nmns yyeOHBIX NpPEeaIMETOB HA
0a30BOM ypOBHe OpHEHTUPOBaHbI Ha OO0O€CHEYeHUE MPEUMYIIECTBEHHO
0011e00pa3oBaTeIbHON M OOIIEKYIBTYPHOU MTOATOTOBKH.

[IpeameTnsie pe3ynbrathl ocBoeHuss OOIl nmns y4yeOHBIX NpPEeIMETOB HA
yriy0JIeHHOM YPOBHE OPHEHTHPOBAaHbl MPEUMYIIECTBEHHO Ha TOATOTOBKY K
nocyenyronemMy npoheccuoHaIbHOMY 00pa30BaHMIO, PAa3BUTHE WHIUBUYATbHBIX
CIIOCOOHOCTEH ydamuxcs myTeMm Ooliee TIyOOKOro, 4eM 95TO MpeayCMaTpUBAETCS
0a30BBIM KYypCOM, OCBOEHHEM OCHOB HayK, CUCTEMAaTHYECKUX 3HAHUM U CIOCOOOB
JEUCTBUMN, TPUCYIIUX TAHHOMY YYEOHOMY TIPEIMETY.

[IpenmeTHBICE  pe3yNbTaThl  OCBOCHHUS  MHTErPHUPOBAHHBIX  Y4eOHBIX
NpeIMeTOB OPUECHTUPOBAHBI HA (POPMUPOBAHUE LIETIOCTHBIX MPEACTABICHUN O MUPE
U 0011Iel KyJbTYphl YUAIIUXCS ITyTEM OCBOCHUSI CUCTEMATHUYECKUX HAYYHBIX 3HAHUMN
Y CIIOCOOOB JICMCTBUI Ha METaNIpeAMETHON OCHOBE.

[Ipenmetnpie pesyabTarel ocBoeHuss OOII COO pomkHbI 00ecreYnBaTh
BO3MOXXHOCTh JaJIbHEHIIIET0 YCIEIIHOTO TPOQPECCHOHATBLHOIO OO0yYEeHUSI WU
npoeCCUOHATIBHON JIEATEIIbHOCTH.

1.3.1.11nanupyemsie npeametnsie peyabTaTel OOII COO

MaremaTuka(BK/IO4Yas aJredpy 1 Ha4ajIa MaTeMaTHYeCKOr0 aHAJIM3a,
reoMeTpHIo

ba3oBblii ypoBeHb Yray0JieHHbI ypOBEeHb
«IIpodJieMHO-pyHKIIHOHAIBbHBIE «CucreMHO-TeOpeTHYECKHE
pe3yJbTaTbD) pe3yJabTaThbh»

Pasne |. BoinmyckHHMK I11. BoimyckHuMK 1. BeimyckHuK V. BoinycKHHK
J HAYYHMTCH NOJIy4YUT HAYYHUTCS MOJIYYUT

BO3MOKHOCTH BO3MOKHOCTH

HAYYHMTHCHA HAYYHUThCS

Hean | [Ins ncnonb30BaHus B lna pazeumus Jns yecnemHoro s obecneuenus
0CBO€ | TIOBCEIHEBHOM JKU3HU U | MbIUULIEHU, IPOJOJIKEHUS 803MOANCHOCIU




HHUsl | oOecrieueHHs UCNONIL3068AHUS 8 o0pa3oBaHUs YChewHozo
npea | BO3MOKHOCTH Nno6ceoHesHOl 0 CTIEUUATBHOCTSM, | NPOOOIdHCEHUS
MeTa | YCIIELIHOI'O HCUZHU CBSI3aHHBIM C 006pa306anus no
MPOJOKEHHUS u obecneyeHnus MPUKIIaTHBIM CcneyuanrbHOCmsM,
o0pa3oBaHus 1O 803MONCHOCU HCII0JIb30BaHUEM CBA3AHHBIM C
CHEIHNAIbHOCTSIM, HE YCHeuwHo20 MaTeMaTUKU ocywecmenenuem
CBSI3aHHBIM C npoO00IdHCEeHUS HAY4YHOU U
MPUKIIATHBIM obpazosanusi no uccnedo8amenbeKo
UCTIOJIb30BaHUEM CNeyuanrbHOCMAM, U OesimenbHOCMU 8
MaTeMaTUKH He C85A3aHHbIM C obracmu
NPUKTAOHBIM Mamemamuxy u
UCnoIb308aHUeM CMEICHBIX HAVK
Mamemamuxu
TpeGoBanus k pe3yjJbTaTam
nem OmnepupoBats Ha Onepupoeamv® — CBobogHo 6. Hocmuowcenue
: 3
€Hmbul 0a30BOM ypo]sHe1 NOHAMUAMU. ONCprupoOBaAThH pe3yromamos
meop ORI TVSIMIL KOHeuHoe MOHSTUSIMHU: pasoena ll;
uu KOHEYH
KOHEYHOE MHONCECEO, OHCTHOC 7. omepuposamyp
MHO oeMeHm MHO>KECTBO,
MHO>KECTBO, noHsAMUeM
JHcec MHOdHCECmEa, AIIEMEHT
me u SNICMCHT HOOMHOICECMB0, MHOKECTBA, onpeoenenus,
Mmame MHOKCECTBA, nepeceuenue u IIOJMHOKECTBO, OCHOGHbIMU
mam MMOJAMHOKECTBO, obveduHenue MepeCeUCHHE, suoamu
uueckK nepeceueHue u MHOJIHcecms, 00beIMHEHHE U Onpeaeﬂeyuﬁ’
ou 00beIMHEHNE Huciosoie pasHOCTh OCHOGHBIMIU
J102UK MHOdHCECBA HA MHOYECTB,
MHOKECTB, . suoamu
u KOOPOUHAMHOU YHCJIOBbBIE
YHCIIOBBIC . meopem;
NPAMOU, OMPe30K, MHOYX€ECTBa Ha
MHO>KECTBA Ha unmepear, KOODMHATHOI 8. nonumams
KOOpAHATHOU nojyunmepea, MPSMOM, Cymbo
MIPSIMOA, NPOMEINCYMOK C OTpEe30K, KOCBEHHO20
OTpE30K, 6bIKOIOMOU HMHTEpBAIL, ookaszamenbcm
HHTEpBA; MOYKOL, MOJTyMHTEPBAJL, ga;
epaguueckoe MIPOMEKYTOK C
OTIepHPOBATH HA . 9. onepuposamuv
5 npeocmasieHue BBIKOJIOTON
a30BOM YpOBHE MHOSKCECE Ha TOUKOI, HNOHAMUAMU
ITOHATHAMH. KOOPOUHAMHOLL rpaguyueckoe cuemnozco u
YTBCPXKICHHUC, niockocmu, MpeACTaBJICHUC HecuemHo20
OTpHULIAHUEC onepuposanio MHOJCCTB Ha MHOdIcecmea,
YTBEPXKIICHHUS, NOHAMUAMU: KOOPAMHATHOH 10. npumensamo
UCTUHHBIE U ymeepoicoenue, TIoCKOCTH, Memoo
ompuyaue — 3ajJaBaTth
JIOXKHBIE Mamemamuyec
VMeep#cOoeHus, MHOXECTBa D
BEPIKIICHUS K K
YTBCPAACHUAL, UCmuHHbIE U NepeUYHCICHUEM Ou UHCyKyuu
IIPUYMHA, ONCHbBLE - 0711 npogeoeHUs
CJICICTBHC, ymeepicoenus, XapaKTEePUCTUIC paccysicoeHutl u

! 35ech u manee: pacno3HaBaTh KOHKPETHBIE IPUMEDHI OOIIMX MOHATHH MO XapaKTEPHBIM IPU3HAKAM, BBITOJIHATH
JIEHCTBUS B COOTBETCTBUM C OIPEIEIICHUEM U IPOCTEHIIMMY CBONCTBAMHU MOHIATHM, KOHKPETU3UPOBATh IPUMEPaMHU
00I1I1e TTOHSTHS.
2 351ech U jlasiee; 3HATh ONpeJieIeHHE TIOHATHS, YMETh HOSCHSATH €0 CMBICI, YMETh UCIONIb30BATh MOHATHE U €TI0
CBOICTBA NIpU NIPOBEICHUM PACCYXKACHUMN, pELIEHUH 3a/1a4.
3 351ech 1 janee: 3HATH ONPEJIEIEHHE IOHATHS, 3HATh U YMETh 0OOCHOBBIBATH CBONCTBA (IIPU3HAKH, €CJIU OHHU €CTh)
MOHSATHS, XapaKTePU30BATh CBS3U C JPYTUMU MOHATUSIMHU, IPEACTABIIsL OJHO MOHATHE KaK YacThb LIETOCTHOIO
KOMILIIEKCa, UCIOJIb30BaTh MOHATUE U €70 CBOICTBA IIPU MPOBEJEHUN PACCYXkKJIEHHUH, 10Ka3aTeIbCTB, PEUICHUH 3a7ay.




YaCTHBIN Cllydan
ob1ero
YTBEPKICHUS,
KOHTpPIIPUMED;

3. HaxoouTh
nepeceyeHue u
00bEIMHEHNE
JIBYX MHOECTB,
MIPEICTABICHHBIX
rpaduUecky Ha
YUCIIOBOM
IIPSIMOM;

4. CcTpouTb Ha
YUCIIOBOM
NpAMOit
MTOJIMHO’KECTBO
YHCIIOBOTO
MHOKECTBA,
3aJIaHHOE
MPOCTEUILIUMHU
YCIOBUSIMU;

5. pacmno3HaBath
JIOKHBIE
YTBEPKIACHUS,
OIHUOKH B
pacCyXICHHSIX,
B TOM YHCJIC C
HCIOJIb30BAHUEM
KOHTPIIPUMEPOB.

B nosceonesnoii
HCUSHU U NPU
usyuenuu opyaux
npeomemos:

— HCIOJB30BaTh
YHCIOBBIC
MHOXKECTBa Ha
KOOPJIMHATHOMN
MPSAMOM I
OIMMCAHUS
peanbHBIX
MPOLECCOB U
SIBIICHHI;

— TPOBOJUTH
JIOTHYSCKHE
paccyxIeHus B
CUTYalHsIX
IMOBCEIHEBHOM
JKU3HHA

npuyYUHa,
cneocmaue,
4acmuwll cyyau
0bwWezo
VMeEepiHcOeHUs,
KOHmMphnpumep;

—  nposepams
NPUHAONEHCHOCHIb
nemMeHma
MHOXICECMBY;

—  Haxooumbv
nepeceyeHue u
0bveounenue
MHOICECm8, 8 MOM
yycne
npeocmasieHHbIX
epaguuecku Ha
YUCNI060U NPAMOU
u Ha
KOOPOUHAMHOU
NAOCKOCMU;

—  nposooumy
dokazamenbHble
paccyxcoenust 0
000CcHOBaHUS
ucmuHHoOCmu
VMEep#COeHULL.

B nosceounesnoti
JHCUBHU U NPU
U3yYeHuu opyaux
npeomemos:

—  UCNOIb308aMb
YuCI06ble
MHOdCECBA HA
KOOPOUHAMHOU
NpAMOU U HA
KOOPOUHAMHOU
nI0CKOCMU 015
ONUCAHUSL
PeanbHbIX
npoyeccos u
ABNEHUU,

—  nposooumv
0oKasameinbHble
PaccysHcoenuss 8
cUumyayusx
NOBCEOHEeBHOU
JHCUHU, NPU
peuwieHuu 3a0ay u3
opyeux
npeomemos

CKHM CBOMCTBOM;

— OIepUpOBATh
MMOHSTUSIMH:
YTBEPK/ICHHUE,
OTpUILIAaHHE
YTBEPKICHHUS,
HCTUHHBIE U
JIOJKHEIC
YTBEPKICHUS,
MpUYHHA,
CIJIEICTBHE,
YaCTHBIN CIydan
o01rero
YTBEPKJICHHUS,
KOHTPIPUMED;

— MPOBEPSITh
MIPUHAIIEKHOCT
b 3JIEMEHTAa
MHOKECTBY;

— HaxXOIUTh
repeceueHue u
00BbeIMHEHHE
MHOKECTB, B TOM
YHCIIe
MpeCTaBICHHBIX
rpaduUecKy Ha
YHUCI0BOM
IIPSIMOM U Ha
KOOPJVUHATHOMN
IUIOCKOCTH;

— MPOBOJUTH
JIoKa3aTelIbHEIC
paccyxIaeHust
JUTST
000CHOBaAHHS
HCTUHHOCTHU
YTBEPKICHUM.

B nosceonesnoii
HCU3HU U NPU
uzyyeHuu opyeux
npeomemos:

— HCIIOJIF30BaTh
YHCIIOBBIS
MHOKECTBA Ha
KOOPJAMHATHOMN
psIMOM U Ha
KOOPJAMHATHOMN
IUIOCKOCTH IS
OIMCaHMS
peanbHbIX
MPOLECCOB U
SIBIICHHI,

— TPOBOJIUTH
JIOKa3aTelIbHEIC

ooKkazamenbcm
8 U npu
peutenuu
3a0auy.

B noesceonesnou

11.

JHCUBHU U NPU
uzyyeHuu
opyeux
npeomemos:
UCNONb308aMb

meopemuko-
MHOIICECBEHH
blll A3bIK U AZbIK
JIO2UKU O3
ONUCAHUSL
PeanbHbIX
npoyeccos u
A61eHUl, npu
peuwieHuu 3a0a4
opyeux
VUEOHbIX
npeomemos




paccyxIeHus B

CUTYaIHsIX
IIOBCEHEBHOU
KHU3HH, TIPU
pelLICHUH 3a1a4
U3 APYyrux
PEIMETOB
Yuca | 12. OnepupoBats Ha | 29. C0600HO CBo0Oo1HO 40. /Jocmuoicenue
au 0a30BOM ypOBHE onepuposama OIepUPOBATH pe3yibmamos
évlpa MOHSATUSAMM: NOHAMUAMU. NOHATUSAMH! pasoena ll;
JHceH HaTypaJbHOE
1LIEJI0€ YHUCIIO, yenoe 4ucino, yp 41. c60600mH0
us YHCIIO,
JIETUMOCTb oenumocms yucel, onepuposambu
MHOYECTBO
qHCel, 00bIKHOBEHHAS HaTypATBHBIX YUCIO0BBIMU
OOBIKHOBCHHAs 0poob, qHCe, [eN0e MHOIHCECMBAMU
IpoOb, decamudHas YHCIIO, npu peweHuu
JecITUYHas 0poob, MHOECTBO 3a0ay;
IpOOk, payuonanvhoe HCIBIX UCEIL, 42. nonumamo
OOBIKHOBEHHAs
panroHaIbHOe yucio, NPUYUHDBL U
, ApoOB,
YHUCIIO0, NPUOIUINCEHHOE OCHOBHbLE Udeu
) JeCATUYIHAS
pUOTMHKEHHOE 3HAYeHue yuca, APoGb, pacuuperus
3Ha4YCHUC YHnClia, yacme, OOJZ}Z, CMEILIaHHOE YUCI08blX
4acTh, 01, omHuoutenue, 9HCIIO, MHOIHCECNS,
OTHOIIIEHUE, npoyeHm, pallOHAIbHOC 43. grademo
MIPOIICHT, nosvluleHue u "HCTo, OCHOBHBIMU
MHOXECTBO
MOBBIIICHUE U NOHUJICEHUE Ha NOHAMUAMU
5 panroHaIbHBIX
MOHMKCHUE HA 3a0aHHOe YUCO umcen, meopuu
3aJJAHHOE YK CIIO NPOYEHMos, MpPALIIOHATEHOE oenumocmu npu
MIPOIICHTOB, macumaob, YHCII0, KOPCHb peweHuu
MacIiTao; 30. npusooums CTCTICHH N, CManoapmHulx
13. omepupoBaTh Ha npuUMepwbl Yucei ¢ ACUCTBUTCIILHOC 3a0au
qu
0a30BOM ypOBHE 3A0aHHBIMU cio, 44. umems 6azovle
. MHOECTBO
MOHSATHUSIMHU: ceolicmeamu o nPeoCcmasieHus.
JCHCTBUTEITbHBIX
norapupm oenumocmu, ncer, 0 MHOJIcecmae
qyucha, 31. onepuposams reoMeTpuyecKas KOMNJIEKCHbIX
TPUTOHOMETPHYE NOHAMUAMU: UHTEpIpETAIUs yucen,
cKas noeapughm yucna, HaTypaJbHBIX, 45. c60600H0
OKPYXHOCTB, mpuzoHomempuye HCIIBIX, BLINONHAMb
panroHaIbHbIX,
rpagycHas Mepa cKas o ModHcOeCcmeeHH
JICHCTBUTEIILHBIX
71a, BETMIMHA OKPYIHCHOCHD, ble
yria, LYy YUCEeI,
yriia, 3aJJaHHOTO paouanuas u TOHMMATE ¥ npeobpazosanu
TOYKOH Ha epaOyCHaﬂ mepa 00BSICHSITD A
TPUTOHOMETPHYE yena, 8enuyuna PasHUILY MEXITy mpuzoHomMempu
CKOU yena, 3a0aHH020 TO3UIIHOHHOM U YecKux,
OKPY/KHOCTH, mouKou Ha HETIO3HITNOHHOM noeapugpmuyec
CHUCTEeMaMHU
CHUHYC, KOCHHYC, mpuzoHomempuye KUX,
) 3aITUCH YHUCETT;
TAHTEHC U CcKOll CMeneHHbIX
MEPEBOIUTH 5
KOTAHTCHC OKPYIHCHOCMU, qHCIa U3 OIHOH 8bIPANCEHUL,
YTJI0B, UMEIOLIUX CUHYC, KOCUHYC, 46. e1ademuw

CHCTCMBI 3aIIMCHU




14.

15.

16.

17.

18.

19.

MIPOU3BOJILHYIO
BEJIMYUHY;
BBITIOJIHSTh
apudmernyeckue
JIEUCTBUS C
LETbIMU U
palnroHaIbHBIMU
YUCJIAMY;
BBITIOJIHSTh
HECJIOXKHbIE
npeoOpa3oBaHus
YHUCIIOBBIX
BBIPAYKCHU,
coJiepKaIImnx
CTENIEHU YHCEll,
100 KOPHU U3
quce, 1Moo
Jorapu@msl
YHCell;
CpaBHUBATH
paluroHaIbHbIE
yHUClIa MEXY
co00ii;
OLICHUBATh U
CpPaBHUBATH C
palMoHAIbHBIMU
qrclIaMu
3HAYEHHUS TIEJIBIX
CTEIeHEH Yncel,
KOpHEH
HaTypaJIbHOU
CTETICHH U3
qucell,
sorapu@mon
YHUCEN B MPOCTHIX
cllydasx;
n300paxkathb
TOYKaMH Ha
YUCIIOBOM
IIPSIMOM LiENbIE U
palMoHaIbHbIE
qucha,
n300paxkathb
TOYKaMH Ha
YUCJIOBOM
MPSIMOM LENbIE
CTETIEHU YHCEll,

32.

33.

34.

35.

36.

MaHeenc u
KOMAH2€eHC Y208,
uMerouux
NPOU3BOTLHYIO
BENIUYUHY, YUCIA €
um

8bINOIHAMb
apugmemuueckue
Oeticmeusl,
couemas ycmHvle
U NUCbMEHHbLE
npuembl,
NpUMEHSL NpU
Heobxooumocmu
BLIYUCTUMENbHBIE
ycmpoucmea;
HAaxooums
3HAUeHUs KOPHs
HAMypaibHou
cmenenu, cmenenu
C PAYUOHATILHBIM
nokasamejem,
noeapugma,
UCnob3ysa npu
Heobxooumocmu
BLIYUCTUMENbHBIE
ycmpoticmea;
NONb308AMbCSL
OUEHKOU U
NPUKUOKOU NpU
NPAKMUYECKUX
pacuemax;
npo8oOUMb NO
U38€CMHbIM
dopmynam u
npasuiam
npeobpazosanisl
0yKBeHHbIX
8bIPAICEHUL,
BKIIOYATOUUX
cmeneHu, KOpHU,
nozapughmol u
mpu2oHoMempuye
cKue QyHKyuu,
HAaxooums
3HaueHus
YUCTI08bIX U

(cucTembl
CUHCJICHHS) B
APYTYIO;
JIOKa3bIBaTh U
HCIIOJIb30BAaTh
MIPU3HAKU
JICTTUMOCTH
CYMMBI U
MIPOM3BEICHUS
npu
BBITIOJTHCHHH
BBIYUCIICHUI U
pEIICHUY 3a]1a4;
BBITIOJIHATh
OKpYTJICHUE
parMOHAIBHBIX U
HUPPALIMOHATIEHBI
X YUCEI C
3aJlaHHOMN
TOYHOCTBIO;
CpaBHUBATH
JICHCTBUTCIILHBIC
YHUCIIa pa3HBIMU
crocobdamu;
YIOPSAIOYMBATH
qucia,
3aIlFCaHHbIC B
BHJIC
OOBIKHOBEHHOM U
NECATUIHOUN
JpoOu, Yuca,
3aIlMCaHHbBIC C
HCIOJIb30BaHUEM
apu(pMeTHYeCcKor
0 KBaJIpaTHOTO
KOpH$, KOPHEH
CTETICHU OOJIBIIE
2;

HaxoauTs HOJJ
n HOK pa3upiMu
crocobaMu u
HCIIOIL30BaTh UX
P PEILICeHUN
3a/1ad4;
BBIIIOJIHATH
BBIYMCJICHHS U
npeoOpa3oBaHUs
BBIPAKECHU,
COJIepIKAITNX
JICUCTBUTEIIHHEIC
YHcia, B TOM
YHCIJIe KOPHU
HaTypaJTbHBIX
CTEIICHEI;

47.

48.

49.

50.

51.

52.

53.

54.

Gopmynoii
ounoma
Hvromona;
npuMeHsIms npu
peuteHuu 3a0a4
meopemy o
JIUHENHOM
npeocmaesieHuu
HO;
npuMeHsIms npu
peutenuu 3a0ay
Kumaiickyro
meopemy 06
ocmamkax,
NPUMEHSIMb Npu
peuteHuu 3a0a4
Manyro
meopemy
Depma,

ymembs
BbINOIHANMD
3anuch yucua 8
NO3UUUOHHOUL
cucmeme
CUUCTEHUS,
NPUMEHAMb NpU
peuweHuu 3a0a4
meopemuKo-
yucnogwle
@yHrkyuu:
YUCTO U CYMMA
oenumernetl,
@yHryuro
Diinepa;
NPUMEHAMb NpU
peuwieHuu 3a0a4
yenuwle Opoou;
npUMEHSIMb

npu pewienuu
3a0au
MHO20UJIeHbL C
Oelicmseumenst
bIMU U YeTbIMU
Ko3ghuyuenm
amu,

enadems
NOHAMUAMU




20.

21.

22.

23.

24.

KOpHH
HaTypaJIbHOU
CTETICHH U3
qHCel,
sorapudmpl
YHCeN B IPOCTHIX
ClTydasix;
BBINOJIHATH
HECIIOKHBIC
npeoOpa3oBaHus
LEJbIX U
JIpoOHO-
parroHaTBHBIX
OYKBEHHBIX
BBIPA)KCHU,
BBIpAXKaTh B
MPOCTEUIIINX
cllydasix u3
paBeHCTBA OHY
MIEPEMECHHYIO
qepes Ipyrue;
BBIYUCIISATH B
MIPOCTHIX
clTydasx
3HAYCHUS
YHCIIOBBIX U
OYKBEHHBIX
BBIPAKECHMI,
OCYIIECTBIISS
HE00XO0/AUMBbIE
MOJICTAHOBKHU U
npeoOpa3oBaHus;
HU300paxarhb
CXEMaTHYEeCKH
yroJl, BETUYNHA
KOTOPOTO
BEIp2XCHA B
rpagycax;
OILICHUBATh 3HAKU
CHHYCA,
KOCHHYCA,
TaHTEHCAa,
KOTaHTeHCa
KOHKPETHBIX
VTJIOB.

B nosceonesnori

HCUSHU U npU

OYKBEHHbIX
8bIPANCEHUL,
ocyujecmelisis
Heobxooumvle
HOOCMAHOBKU U
npeobpazosanus,

—  uzobpasicams
cxemamuuecku
Yyeol, 8enuyuna
KOMOopoz2o
svipasicena 8
epaodycax unu
paouanax;

—  UCNOb308aMb NPU
peutenuu 3a0a4
mabauyHvle
3HAYEHUs.
mpuzoHomempuye
CKUX QhyHKYULL
yenos;

—  GbINOIHAMD
nepegoo GenuyUHbl
yena u3
PAOUAHHOU Mepbl
8 2paodycHyIo u
0bpamHo.

B nosceonesnoi
HCUBHU U NPU
U3yYeHuu opyaux
VUeOHbIX
npeomemos:

37. evinonnsamo

oelicmeus ¢

YUCTIOBLIMU

OaHHbIMU NPU

peuleHuu 3a0ay

NPAKMUYECKO20

xapaxkmepa u

3a0a4 u3

PA3TUYHBIX

obnacmetl 3HaHull,

UCnoIb3ys npu

Heobxooumocmu

Ccnpagoumbvie

mMamepuanel u

BbIYUCIUMETIbHbIE

ycmpoticmea;

38.

oyeHueaniy,
cpasHueanib u

—  BBITNIOJHATH
CTaH/JapTHBIC
TOKICCTBEHHBIE
npeoOpa3oBaHus
TPUTOHOMETPHUYE
CKHX,
JorapuMuIecK
WX, CTCTICHHBIX,
UppaIoOHATbHBI
X BBIPAXKCHUM.

B nosceonesnoii
JHCUSHU U NPU
usyueHuu opyaux
npeomemos:

—  BBINOJIHATH U
0OBSICHSITH
CpaBHEHHUE
pe3yIbTaTOB
BBIYMCIICHUH MPH
pelIeHun
MPaKTUYECKHUX
3a/1a4, B TOM
qucie
IPUOIMKEHHBIX
BBIYMCIICHHH,
UCTIOJNB3YS
pasHbIe CIIOCOOBI
CpPaBHEHUN;

—  3aluChIBaTh,
CpaBHHBATb,
OKPYTJIATH
YHUCIIOBBIC
JTaHHBIC
peabHbIX
BEJINYHUH C
HCITOJIH30BaHUEM
Pa3HBIX CUCTEM
HU3MEpEHHUS;

39. cocTaBisAThL U

OIICHUBATH

pa3HBIMH

crocobammu

YHUCIIOBBIC

BBIPXKXEHUS TPU

pelieHnn

MIPAKTUICCKIX

3a/1a4 ¥ 3a7a4 U3

JIPYTUX y4eOHbIX

MIPEIMETOB

55.

56.

npUBOOUMBILL U
HenpusoouUMbll
MHO20UIEH U
NPUMEHSAMb UX
npu peulerHuu
3a0ay,
NPUMEHSIMb Npu
peuteHuu 3a0a4
OcHosHy10
meopemy
aneeopwi;
npuMeHsIms npu
peuteHuu 3a0a4
npocmeuuiue
dyHryuu
KOMNJIeKCHOU
nepemenHou
KaK
2eomempuyecKu
e
npeobpazosanu
Fi




25.

26.

27.

28.

uzyueHuu opyeux
VUEOHbIX
npeomemos:
BBINOJIHATH

BBIYHMCIICHHS TIPH
pelieHuy 3a1a4y
MPaKTUYECKOTO
XapakrTepa,
BBINIOJIHSATh
MIPAKTUICCKHE
pacueTsl ¢
HCIIOIb30BaHUEM
npu
HE0OXOIUMOCTHA
CIIPaBOYHBIX
MaTepuajoB U
BBIYHCIIUTEIbHBI
X YCTPOWCTB;
COOTHOCHUTH
peanbHbIC
BEIUYUHBI,
XapPaKTEPUCTUKU
00BEKTOB
OKPY>KaroIlero
MHpa ¢ UX
KOHKPETHBIMU
YUCJIOBBIMU
3HAYCHUSIMU;
HCIIOJIb30BATh
METO/IbI
OKpYTJICHUS,
NpUOIKEHUS U
MIPUKUIKA TIPU
penieHnn
MPAKTUICCKHIX
3a7a4
MMOBCEIHEBHOM
YKA3HU

UCNOBb3068aAMb NPU
peutenuu
NPAKMUYECKUX
3a0a4 YUCI08ble
SHAYeHUs
PeanbHblx
BENUYUH,
KOHKpemHble
Yyucni08ble
Xapaxkmepucmuxu
00vexmos
OKpYHCaAOUIe20
mupa

Ypas
HeHU
au
Hepag
encm
6a

57.

58.

Pemarsn
JIMHEHHBIE
yYpaBHEHUS U
HEpPaBEHCTBA,
KBaJpaTHbHIC
ypaBHEHUS,
pearb
JorapupMuIecK
Ve ypaBHEHUS

Pewamp
PayUoHabHbIE,
noxazamesnvHble U
Jloeapugmuieckue
YpaeHeHus u
HepaseHcmeada,
npocmeuuiue
UppaAyUoOHaIbHble
u

CBo0OOHO
OTIepUpPOBATH
IIOHATUIAMU .
ypaBHEHHE,
HEPaBEHCTBO,
PaBHOCHUIIbHBIC
YpPaBHEHUS U
HEPaBEHCTBA,
ypaBHEHHE,
SIBIISIONIEECS
CIEICTBHEM

63. Jocmuoicenue
pe3yibmamos
pazoena ll;

—  c80000HO
onpeoensimo
mun u
8blOUpamo
Memoo
peweHust
nOKA3amenbHbl




Buja log a (bx +
c)=dmu
IIPOCTEUILINE
HEPaBCHCTBA
Buza l0g a X < d;
59. pematp
MOKa3aTeabHbIe
ypaBHEHHsI, BUJIa
a®*=d (rmed
MOKHO
MIPEJICTAaBUTH B
BHJIE CTETICHU C
OCHOBaHHUEM &) U
MPOCTEUIINE
HEpaBeHCTBA
Buja @< d
(rae d MOxHO
MIPEJICTAaBUTH B
BHJIE CTETICHHU C
OCHOBaHHEM a);.
60. npuBOIUTH
HECKOJIbKO
MIPUMEPOB
KOpHEM
MPOCTEUIIETO
TPUTOHOMETPHYE
CKOTO YpaBHCHHS
BHA: Sin X = a,
cosx=a, tgx=
a, ctgx=a, rue
a — TabnuyHOe
3HaYEHUE
COOTBETCTBYIOIIIE
i
TPUTOHOMETPHYE
CKOM QyHKIIMH.

B nosceonesnoti
HCUZHU U NPU
U3yueHuu opyeux
npeomemos:

—  COCTaBJISITh U
pemiars
YpaBHECHHSI U
CUCTEMBI
YpaBHEHUN IIPU
pelieHnn
HECJIOXKHBIX
MIPAKTUYECKHUX

mpu2oHomempuie
CKUe ypasHe s,
HEpageHcmea u ux
cucmemvl;

61. ucnonvzosamo
MemoOovl peulenus
VPABHEHUl.!
npusedeHue K Uy
«npousseoenue
DABHO HYIO» UTU
«4acmuoe pasHo
HYIO», 3aMeHa
nepemMeHHbIX,

62. ucnonvzosamo
Memoo
UHMEPBANOs OJisl
peuienus
HEpagencme,

—  UCNONb308aMb
epaghuueckuti
Memoo 0714
NPUOTIUNHCEHHO20
peuienus
VpaeHeHUull u
Hepagencma,

—  uzobpasicams Ha
mpu2oHoMempuye
cKou
OKpPYIAHCHOCMU
MHOHCECE0
peutenu
npocmeuuiux
mpu2oHoMempuye
CKUX YPAGHeHUll U
HEepageHcme,

—  GLINOIHAMD
ombop Kopuell
VPABHEeHUU Ulu
peuienuil
HEPAGeHCme 6
coomeemcmeuu ¢
OONONHUMENbHBIM
U YCILO8UAMU U
02PaHUYeHUSMU.

B nosceonesnoi
JHCUHU U NPU

JIpyroro
YpaBHEHUS,

YpaBHEHUS,
pPaBHOCUJIbHBIE
Ha MHOXECTBE,
pPaBHOCUJIbHBIE
npeoOpa3oBaHus
YpaBHEHUM;
peliaTth pa3Hbie
BUJIbl YPaBHEHUH
Y HEpaBEHCTB U
UX CHUCTEM, B TOM
qrcie
HEKOTOpbIE
ypaBHEHUs 3-U U
4-1i crenieHel,
JpoOHO-
panMoHaIbHBIC U
UPPaLMOHATIEHBI
c;

OBJIAJIETh
OCHOBHBIMU
TUTIAMU
MOKa3aTeIbHbIX,
norapudmugeck
ux,
HUPPALIMOHATIbHBI
X, CTENIEHHBIX
YpPaBHEHUU U
HEPaBEHCTB U
CTaH/IapTHBIMU
METOJIaMH UX
peleHnit u
MPUMEHSITh UX
MIPH PEIICHUN
3ajady;
MPUMEHSITh
teopeMy besy k
PEILIEHUIO
YPaBHEHUN;
MIPUMCHSITh
Teopemy Buera
JUISL peTIeHUS
HEKOTOPBIX
ypaBHEHUU
CTETICHH BBIIIIE
BTOPOW;
MTOHMMATh CMBICIT
TEOPEM O
PaBHOCHIIBHBIX U
HEPaBHOCHIIHHBI
X
npeoOpazoBaHus
X YPaBHEHUH U

Xu
Jnozapugmuuec
KUX YpaeHeHutl
U HepaseHcms,
UppayuUoHaIbH
bIX YPABHEHUU U
HepageHcms,
Mpu2oHoMempu
YyecKux
YpasHeHUl U
HEepPageHcma, ux
cucmem;
€c80600HO
peuiams
cucmemul
JIUHEUHbIX
YpasHeHUl;
peuiams
OCHOGHbIE
munol
VpagHeHull u
Hepagencma ¢
napamempamu,
NPUMEHAMb NPU
peuteHuu 3a0a4
HepaseHcmea
Kowu —
bynakosckozo,
bepnynnu;
umemsn
npedcmasieHue
0
HepagseHcmeax
medHcoy
cpeoHumMu
cmeneHHbIMU




3aga4

uzyuenuy opyeux
VUeOHbIX
npeomemos:
cocmaenams u
pewams
VpagHeHus,
cucmembl
VpaeHeHull u
HepaseHcmea npu
peutenuu 3a0a4
opyaux yueOHbvIX
npeomemos;
UCNOIb3068aMb

VPasHeHus u
Hepagencmaa OJisl
nocmpoenus u
uccnedosamus
npocmeuuiux
MaAmemMamuyecKux
MoOeneu
PeanbHbIX
cumyayuii unu
NPUKTAOHBIX
3a0ay;

ymemby
UHmMepnpemuposa
Mb NOJIYYEHHbIU
npu peutenuu
VpasHeHus,
Hepagencmea Ui
cucmemul
pe3yremam,
oYyeHusamy e20
npagoonooodue 8
KOHmeKcme
3a0aHHOU
peanvrou
cumyayuu umu
NPUKIAOHOUL
3a0ayu

YMETh UX
JTIOKa3bIBaTh;
BJIQ/IETh
METOIaMHU
pelieHus
YPaBHEHUH,
HEPAaBEHCTB U UX
CUCTEM, YMETh
BBIOMPATh METOJ]
pelieHus u
000CHOBBIBATH
CBOIi BBIOOD;
UCIIOJIb30BATh
METO/T
WHTEPBAJIOB JIJIs
pelieHus
HEPABEHCTB, B
TOM YHUCIIE
JIpoOHO-
paroHaIbHBIX U
BKJTFOYAIOIIUX B
ce0s
UPPaIIOHAIILHBI
€ BBIPXKEHUS,
peliaTth
anredpandecKue
YpaBHEHUS U
HEPaBEHCTBA U
UX CUCTEMBI C
napaMeTpamMu
anredpanvdeckum
U TpaduIecKuM
METOIaMU;
BIIA/IETh
pa3HBIMH
METOJIaMHU
JIOKA3aTeIbCTBA
HEPABEHCTB;
periaTth
YpaBHCHUS B
[ENBIX YUCIIAX;
n300paxarhb
MHOJKECTBa Ha
TJIOCKOCTH,
3aJlaBaeMble
YpaBHEHUSMH,
HEPaBCHCTBAMH
U UX CUCTEMaMH,
cBOOOJTHO
UCIIOJIb30BAaTh
TOXKICCTBEHHBIS
npeoOpa3oBaHUs
MIPH pEIICHUN
YpaBHEHUU U




CUCTEM
ypaBHEHUU

B nosceonesnoti
JHCUBHU U NPU
usyueHuu opyaux
npeomemos:

—  COCTaBJISATH U
pemiaTth
YpaBHEHUS,
HEPaBEHCTBA, UX
CUCTEMBI TIPH
pellIeHnH 3a1a4
JIpYIuX y4yeOHbIX
MIPEIMETOB;

—  BBINOJIHATD
OIICHKY
MIPaBIOTIOI00MS
pe3ysbTaTOB,
MOJIy4aeMbIX MIPH
pelIeHun
pa3IMYHBIX
YPaBHEHUH,
HEPABEHCTB U UX
CUCTEM IIPU
pellIeHnH 3a1a4
JIPYruX y4yeOHbIX
MIPEIMETOB;

— COCTaBJIATH H
pemarpb
ypaBHEHUS U
HEPaBEHCTBA C
napaMeTpamu
MIPH PEIICHUN
3a/a4 Ipyrux
y4eOHBIX
MPEIMETOB;

—  COCTaBJIAThH
YpaBHCHHE,
HEPaBEHCTBO WJIH
UX CHCTEMY,
OTIHCHIBAIOIINE
peaTbHYIO
CUTYAIIUIO WJIH
MIPHUKJTATHYTO
3ajauy,
HHTEPIPETHPOBA
Th TIOJTy4YEHHBIC
pe3yJbTaThI;

—  HUCTOJB30BATh
MPOrpaMMHBIE
CpeZCTBa IpH
pelieHnn
OTJICITBHBIX




KJIaCCOB
YpaBHEHUU U

HEPaBEHCTB

@ynk | 64. OnepupoBatb Ha | 73. Onepuposams 78. Brnagetn 89. locmuoicenue

luu 0a30BOM ypOBHE NOHAMUAMU: TIOHSATUSIMH: pe3yibmamos
MOHSATHUSIMHU: 3a6UCUMOCTb 3aBHCUMOCTh pazoena II;
3aBUCHMOCTh BeIUYUH, DYHKYUA, BEJIMYHH, 90. raoemow
BEJIMYHH, apaymenm u byHKuMs, noHAmueMm
byHKIMA, 3HayeHue apryMeHT u acumMnmomul u
apryMeHT u @yukyuu, 3HA4YCHUE ymemsb e2o
3HAa4YCHUE obnacme byHKIHY, NPUMEHIMb Npu
byHKINH, onpeoeneHus u obnactb peuteHuu
o0acth MHOHCECBO OTpeIeIICHUs 1 3a0au,
OTIpeIeIICHUS 1 3HaYeHull MHOYECTBO 91. npumensme
MHOECTBO @yukyuu, epaghux 3HAYEeHU I Memoovl
3HAYCHU I 3asucumocmu, byHKIHN, pewenust
¢byHKIUH, epagpux ynxyuu, rpadux npocmenuuux
rpadux HyaU hyHKYyUU, 3aBUCUMOCTH, oughpepenyuan
3aBHCUMOCTH, NPOMENCYMKU rpadux bHBIX
rpaduk 3HAKONOCMOSHCNG GbyHKIIUY, HYIIH VpasHeHul
GyHKIIUH, HYIIA a, o3pacmanue byHKIIH, nepeoeo u
byHKINH, HA YUCTO080M IPOMEKYTKH 8Mopoco
MIPOMEKYTKH npoMedCcymKe, 3HAKOIIOCTOSIHCT nops10K08
3HAKOIIOCTOSTHCT yoOvleaHue na Ba, BO3pacTaHue

Ba, BO3pacTaHue
Ha YUCIIOBOM
MIPOMEKYTKE,
yObIBaHUE HA
YHCIOBOM
MIPOMEKYTKE,
HauOosblIee U
HaMMEHBIIIEe
3HAa4YCHHE
byHKIIMH Ha
YHCIOBOM
MIPOMEKYTKE,
nepuouyecKas
byHKIHS,
NEPUOTI;
65. onepupoBath Ha
06a30BOM ypOBHE
MTOHATHUSIMHU:
npsiMast 1
oOpaTHas
MPONOPIMOHAIB
HOCTb JIMHEHHA,
KBaJ[paTU4Has,

74.

YUCTI080M
npomedcymxe,
Haubovbuee u
HaumeHbulee
3HaueHue hyHKYuU
HA YUCTIOBOM
npomedcymxe,
nepuooudecKast
@dynxyus, nepuoo,
yemnas u
HeuemHas
dyHryuu;
onepuposama
NOHAMUAMU:
npamas u
obpamuas
NPONOPYUOHATLHO
cmb, TUHEtHAs,
K8AOpamuyHas,
Jnocapugpmuveckas
u noxazamenbHas

@yHryuu,
mpu2oHoMempuye

79.

Ha YUCIIOBOM
MIPOMEXKYTKE,
yObIBaHUE HA
YHUCIOBOM
IIPOMEKYTKE,
HauOoblIee U
HalMEHbLIee
3HAYCHUE
byHKIMHA HA
YHCIOBOM
MIPOMEKYTKE,
nepuoinvecKas
byHKIIHS,
Nepuo/l, YeTHas
U HeYeTHas
byHKINU; YMETh
MPUMEHSTH ITH
TIOHATHS TIPU
pEIIeHUH 3a/1ad;
BJIAJIETh
MOHSATHEM
CTETIeHHast

byHKIHS;




66.

67.

68.

norapupmMuuecKa
U
MoKasareabHas
bynkumn,
TPUTOHOMETpHYE
ckue QyHKIUU;
pacrno3HaBaTth
rpaduku
3JIEMEHTAPHBIX
byHKINA:
IpsIMOM U
oOpatHoIt
MIPOIOPLIUOHAIH
HOCTH,
JIMHEHHOM,
KBaJIpaTUYHOM,
norapuMuueck
oil 1
II0Ka3aTEIbHOU
bynxumii,
TPUTOHOMETpHYE
CKUX (YHKIIMIA;
COOTHOCHUTH
rpaduku
AJIIEMEHTaPHBIX
GbyHKIMI:
MpsIMOM U
oOpaTtHoit
MPOTIOPIIMOHAITH
HOCTH,
JIMHEHOM,
KBaJIpaTUYHOM,
JorapupmMuIecK
oil 1
IT0Ka3aTEIbHOU
bynxumi,
TPUTOHOMETPHYE
CKUX (DYHKIMH C
bopmynamu,
KOTOPBIMH OHU
3aJ1aHbl;
HaXOJUTh 11O
rpaduxy
MpUOIHKEHHO
3HAYCHUS

byHKIIIHN B
3aJIlaHHBIX

75.

76.

cKue QyHKyuu,
onpeoensimo

3HayeHue hyHKyuu

no 3HAYEHUIO
apeymenma npu
PABTUYHBIX
cnocobax 3a0anus

dynryuu;
cmpoums

epaguxu
U3YHEHHbIX

dyHryui;
ONUCHIBAMb NO
epaghuxy u 6
npocmenuiux
cayuasx no
Gopmyne
noseoenue u
ceolicmea
@yHryui,
HAxXoo0ums no
epaguxy dhynxyuu
Haubonvuiue u
HauMeHbvuUe
3HAYEHUs.,
CMpOUmb 3CKU3
epaghuxa
@yHryuu,
Yyoosnemesopsiouje
Ul npUBEOeHHOMY
Habopy yCi08uti
(npomedsicymku
so3pacmarus/yol
8aHUs, 3HAYEHUE
@dynkyuu 8
300aHHOU MoYKe,
MOUKU
IKCMPEMYMO8,

acumnmonisl, H)Ju

Gyukyuu u m.o.);

7. pewwams

VpasHeHus,
npocmeuuiue
cucmemul
ypaeHeHull,
UCnobL3yA
ceoticmea
@dynxyuii u ux

80.

81.

82.

83.

CTPOUTB €e
rpaduK U yMeTb
MIPUMCHSITh
CBOMCTBA
CTEIEHHOU
GyHKIMH TpU
pEIlIeHNH 3a]1aY;
BJIQJIETh
MOHITHSIMH
nokaszarebHas
INZINIVER
HKCTIIOHEHTA;
CTPOUTH UX
rpaduku u
YMETb
MPUMEHSITh
CBOMCTBA
II0Ka3aTENbHOU
GbyHKIMH TTpU
peILIeHUH 3a1a4;
BJIQJIETh
MOHITHEM
norapudmuyuecka
A GyHKIHS;
CTPOUTH €€
rpaduK u yMETh
MIPUMCHSITh
CBOMCTBA
norapuMuIeck
oii (hyHKIMHU TIpU
pelLIeHNH 3aa4;
BIIQ/IETh
MOHITUSIMH
TPUTOHOMETpHUYE
ckue QyHKIUY;
CTPOUTH UX
rpaduku u
yMETh
MPUMEHSITh
CBOMCTBA
TPUTOHOMETpUYE
CKUX (YHKIHH
IIPH PEIICHUN
3ajay;

BJIAJIETh
MOHITHEM
obOparHas




TOUKAX;

69. onpenensTh 1Mo
rpaduky
CBOMCTBA
byHKIMH (HYIH,
MIPOMEXYTKH
3HAKOTIOCTOSIHCT
Ba, IPOMEXKYTKHU
MOHOTOHHOCTH,
HauOOJbIINE U
HAaUMEHBIIIHE
3HAQUYEHMS U T.I1.);

70. cTpOuTH ICKU3
rpaduka
byHKIHH,
yIIOBJIETBOPSIOL]
en
MIPUBEICHHOMY
Ha0OpPy yCIIOBHIMA
(mpoMexXyTKHu
BO3pacTaHus /
yObIBaHUS,
3HaYEHUE
byHKIIUYU B
3aJIaHHOH TOYKE,
TOYKHU
IKCTPEMYMOB U

T.JI1.).

B nosceonesnoii
JHCUBHU U NPU
U3yUeHUU Opyeux
npeomemos:

71. onpeniensaTh 1o

rpaduxkam
CBOICTBA
peanbHBIX
MPOIIECCOB U
3aBUCUMOCTEN
(HaubomnpiIne u
HaWMEHbIIINE
3HA4YEHMS,
MIPOMEXYTKH
BO3pACTaHUs U
yOBIBaHUS,
MIPOMEXKYTKH
3HAKOMOCTOSIHCT
Ba U T.IL.);

epaguxos.

B nosceonesnoi

HCUBHU U NPU
usyueHuu opyaux
V4UeOHbIX
npeomemos:
onpeoensimo no
epaguxam u
ucnonvL308ams 04
peutenus
NPUKIAOHBIX 3A0aY
ceoticmea
PeanbHbix
npoyeccos u
3aeucumocmeu
(Haubonvuue u
HaumeHbuUe
3HaueHus,
npPOMedHCYymKU
603pacmManus u
yovI8aHUs
@ynxyuu,
npPOMedHCYymKU
3HAKONOCMOAHCME
a, acuMnmomeul,
nepuoo u m.n.);
uUHmMepnpemuposa
mb CBOUCMEBA 8
KOHmeKcme
KOHKPEmHOU
NpaKmu4ecKou
cumyayuu,;
onpeoenams no
epaghuxam
npocmetiviue
xapakxmepucmuxu
nepuoouUdecKux
npoyeccos 6
ouonozuu,
9KOHOMUKE,
My3viKe,
paouocsazu u op.
(amnaumyoa,
nepuoo u m.n.)

GbyHKIHS;
MPUMEHSITH 3TO
MOHSITHE TIPH
pEIIeHUY 33]1aY;

84. npuMeHsTh Tpu
pellIeHnH 3a1au
CBONCTBa
GyHKIHIA:
YETHOCT,
MEePUOANIHOCTbD,
OTPaHUYEHHOCTb;

85. mpuMeHsTh pu
pellIeHnH 3a1a4
npeoOpa3oBaHus
rpadukoB
byHKIUi;

86. BianeTh
MOHSITHSIMH
YHCIIOBAs
MOCIICI0BATEITbH
OCTb,
apudmernueckas
u
reoMeTpuyecKas
MIPOrpeccusi;

87. mpuMeHsTh Ipu
peIIeHNH 33129
CBOICTBA U
MIPU3HAKA
apu(pMeTHYECKO
nu
reOMETPUYECKON
IIPOrPECCUi.

B noeceonesnoti
HCUBHU U NPU
uzyyeHuu opyeux
VueOHbIX
npeomemos:

—  OIpPEAeNsTh 0
rpadukam u
HCII0JIb30BaTh
JUTSL pEIICHUS
TIPHUKJTATHBIX
3a7a4 CBOMCTBA
peaTbHBIX
MIPOIIECCOB U
3aBUCUMOCTEN

(HaubonpiIue U
HAaUMEHBIIIHE




72. yHTEpIpPETHPOBA
Th CBOMCTBA B
KOHTEKCTE
KOHKPETHOU
MPaKTUYECKOU
CUTYyaLU

3HAYCHMUS,
MPOMEXYTKH
BO3pacTaHus U
yOBIBaHUS
dyHkiuy,
MPOMEXYTKH
3HAKOIOCTOSIHCT
Ba, CUMIITOTHI,
TOYKH meperuoa,
MepUO. U T.11.);

— HMHTEpIpPEeTUpPOBa
Th CBOMCTBA B
KOHTEKCTE
KOHKPETHOU
MPaKTUYECKOU
CUTYaIlUU;.

88. onpenensaTs 1o
rpadukam
MPOCTEUIIINE
XapaKTePUCTHKHU
MIEPHOINICCKHUX
MPOIIECCOB B
Oouooruu,
YKOHOMHKE,
MY3BIKE,
pPaanoCBs3H U
Ip. (ammuTyna,
MIePHOJI U T.I1.)

Onem
eHmol
mame
mam
uueckK
020
aunan
uza

92. OnepupoBathb Ha
0a30BOM ypOBHE
MOHATHUSIMHU:
MIPOU3BOIHAS
byHKIIUU B
TOUKE,
KacaTeJbHast K
rpaduky
bynKumm,
MIPOU3BOTHAS
bynxumm;

93. onpenensTh
3Ha4YeHHe
IIPOU3BOIHOMN
GbyHKIIUU B
TOYKE IO
M300paKCHUIO
KacaTeJIbHOM K
rpacymy,
IIPOBECHHOM B
3TOH TOUKE;

98. Onepuposamuw
NOHAMUAMU:
npoOU3B00HAS
@yHKyuu 6 mouxe,
KacamenvbHas K
epaguxy ¢ynxyuu,
NPOU3BOOHAS
dyHryuu;

99. sviuucnameo
nPOU3BOOHYIO
00HOUJIEeHa,
MHO20UTIeHd,
K8AOPAmHo2o
KOpHS,
NPOU3BOOHYIO
CyMMbL YYHKYULL,

—  GBIYUCTAMD
NpPOU3800HbLE
91eMEeHMAaAPHbIX
@dynxyuii u ux
KOMOUHauuil,

102.

IIOHATHUEM

Bnanets

OECKOHEYHO
yObIBaromas
reoMeTpuyecKas
nporpeccusi u
YMETh
MPUMEHSITh €r0
MIPH PEIICHUN
3ajad;

103.

JUISL peTIeHUS

MNPUMCHATH

3a]1a4 TEOPHUIO0
MpeJIeNoB;

104. sBnagers
MOHATHIMHU
OECKOHEUHO
0O0JbIIINE U
OECKOHEUHO
MaJIble€ YHCIOBEIE
IOCJIENOBATENbH

Hocmuoicenue
pe3yibmamos
pasoena II;
€c80000HO
61a0emv
CMAaHOapmHuIM
annapamom
Mamemamuyec
K020 aHau3d
ons
BbIYUCTICHUS
NPOU3BOOHBIX
@yHKyuu oonol
nepemeHHoU;
c80000HO
npUMeHsams
annapam
Mamemamuyec
K020 anausa
ons
uccnedosanus
@dynxyuti u
nocmpoeHus
epaghuxos, 6




94. pemats
HECJIOXKHbIE
3aJjauu Ha
IIPUMEHEHNE
CBSI3U MEXKIY
MIPOMEXYTKAMH
MOHOTOHHOCTH H
TOYKaMH
JKCTpEMyMa
byHKIIUH, C
OJIHOW CTOPOHBI,
"
MIPOMEXYTKAMH
3HAKOTIOCTOSIHCT
Ba U HYJISIMU
MPOU3BOIHOM
3TON (PYHKIUHU —
C ApYroi.

B nosceonesnoti
JHCUBHU U NPU
U3yueHuU opyeux
npeomemos:

95. monb3ysch

rpadgukamu,
CpaBHHBATD
CKOpPOCTH
BO3paCTaHHUS
(pocra,
MTOBBIIICHMUS,
YBEJIUYEHUS U
T.11.) WIH
CKOpPOCTH
yOBIBaHUs
(manenus,
CHIDKCHUS,
YMCHBIIICHUS U
T.I1.) BEJIMYHH B
peasbHbBIX
nporeccax;

96. COOTHOCHTH
rpaduxu
peaTbHBIX
MIPOIIECCOB H
3aBUCUMOCTEH C
WX OITUCAHWSMH,
BKJTFOYAIOIIIUMHU
XapaKTePUCTHKU

UCNONb3YS
cnpasounbvie
mamepuanvl;

— uccnedosamo 8
npocmenuiux
CAYYasx ynKyuu
Ha
MOHOMOHHOCHY,
Haxooums
Haubonvuiue u
HauMeHvuiue
3HAYEeHUs
@yHryuil,
cmpoums
epaguxu
MHO20UTIEHO8 U
npocmeuuiux
PAYUOHATIbHBIX
@yHryuii ¢
UCNONb308AHUEM
annapama
MamemamuyecKkoe
0 aHanusa.

B nosceonesnoii
JHCUBHU U NPU
U3yYeHuU opyaux
VUeOHbIX
npeomemos:

100. pewams

NPUKIAOHbLE
3a0aqu uz
buonoeuu, usuxu,
XUMUU, IKOHOMUKU
u opyaux
npeomemos,
CBA3AHHbLE C
uccnedosaruem
Xapakmepucmux
PeanvbHblxX
npoyeccos,
Haxodcoenuem
HAUOONbLUUX U
HAUMEHbUIUX
3HAYEHU,
cKopocmu u

VCKOpEHUs u m.n.;
101.

OCTH ¥ YMETh
CpaBHUBATh
OCCKOHEUHO
OOJIBIIINE U
OECKOHEUHO
MaJible
[IOCIE0BATEIbH
OCTH;

105. Buagetnb
[IOHATHSMH:
IPOU3BOIHAS
GyHKIIUYU B
TOYKE,
IIPOU3BOTHAS

byHKINH,

— BBIYUCIIATH

IIPOU3BOTHBIC
3JIEMEHTAPHBIX
byHKIUH 1 Ux
KOMOMHAIIHIL;

— HCCICOOBATH

byHKIIUU Ha
MOHOTOHHOCTH U

KCTPEMYMBI;

— CTpPOHUTDHb

rpaduku u
MPUMEHSITh K
PELICHHIO 3a/1a4,
B TOM YHCJIC C
apaMeTpoM;

— BJIaACTh

MIOHSATHEM
KacaTeJbHas K
rpadymky
GyHKIIH U
yMETh
HNPUMEHSTH €r0
IPU peLIeHUN
3amad;

— BJIaACTHh

MOHATUSAMHU
nepBooOpazHas
byHKIIHS,
ONpeaeICHHbBIN
WHTETpa,

— HIPUMCHSATH

TeOpemMy

mom uucine
uccne0o8anus
Ha
BbINYKIOCHID,
onepuposamu
noHAmueMm
nepe8oooPasHoll
@yHryuu 011
peweHust
3a0au;
061a0emby
OCHOBHBIMU
ceedeHusMU 00
unmeeparne
Hviomona—
Jletibnuya u eco
npocmenuux
NPUMEHEHUSIX,
onepuposamu 6
CMAaHOapmHvIX
CUMYayusx
nPOU3B0OHbBIMU
BbICULUX
Nnops0Ko8;
ymembs
NPUMEHSIMb NpU
peuweHuu 3a0a4
ceolicmea
HenpepuLEHbIX
Gdynxyuil;
ymems
NPUMEHAMb NpU
peutenuu 3a0ay
meopemul
Beitiepwmpacca
;

ymembs
BbINOIHAMD
NPUOIUNCEHHBLE
BbIUUCTICHUS]
(Memoobl
pewienust
VpasHeHul,
BbIUUCTICHUS]
onpeoeneHHo20
unmezpana);
ymembs
NPUMEHAMb
npunodfcerue
NPOU3800HOU U
OnpeoeneHHo20
unmezpana K
peuteruro 3a0a4
ecmecmeo3HaH




CKOpPOCTH UHmMepnpemuposa HproTona— ust;
U3MEHEHHUSI Mb NOAYYEHHbLE JleitOnuma u ee —  enademy
(OBICTpBIIT pOCT, pe3yibmamol CIIENICTBUS JJIs NOHAMUAMU
TJIaBHOE pelIeHus 3a1ad. gnopas
npPoOU3BOOHAS,
MOHIKEHUE U
. 8bINYKIOCHIb
T.IL); B nosceonesnoi
s epacghuka
97. ucnonk30BaTh HCUSHU U npu ymkyuu u
u3yueHuu Opyeux
rpapuku ymembw
VUeOHbIX
peanbHBIX uccnedo8amo
npeomemos: b
IPOILIECCOB ISt YHKYUIO Ha
peraTth
8bINYKIOCHID
PpCIICHUA MIPUKJIATHBIE
HECJIOKHBIX 3aJ1aud U3
MIPUKJIATHBIX ouonoruy,
327124, B TOM (bU3HKH, XUMUH,
HSKOHOMHUKH U
quClie ONpeaenss
Apyrux
o rpaduxy
MPEIMETOB,
CKOPOCTh XOn1a CBSI3aHHBIE C
rmponecca HCCJIEJOBAHHUEM
XapaKTePUCTHK
MIPOILIECCOB;
WHTEPIPETHPOBA
Th MOJTy4YEHHBIC
pe3yIbTaThI
Cma |106. OmnepupoBatb | — Huemsn 113. OmnepupoBats | 114. JJocmuoicen
muc Ha 0a30BOM npe()cmaeﬂeﬂue o OCHOBHBIMH ue
muxa YPOBHE OUCKpemHbIX U OIUCATENEHBIMU DPE3VILMamos
u HenpepbleHbIX .
OCHOBHBIMH pep XapaKTepUCTUKA pasoena ll;
meop CYYAUHBIX
OmHCcaTeIbHBIMU MU YUCJIOBOTO 115.  wumems
us BeIUYUHAX U
sepos XapaKTepUCTHKA pacnpederenusx, o Habopa, npeocmasnenue
mnoc MU YHCIIOBOTO HE3A6UCUMOCIIL TIOHITHEM 0 YeHmpanbHol
melil, Habopa: cpeHee CYUAUHBIX reHepaslbHas npeoenvHoll
JA02UK apupmMeTHyecKoe BENTUUUH, COBOKYITHOCTB U meopeme;
au p , MEJIaHa, — Umemb BBIOOPKOI 13 116. wumemn
Kom
HauOosblIee U npedcmasnenue o Hee; npeocmasnenue
unam ANME ce mamemamudecKkom 6
HAaUMCHBII OTIepUpPOBATH 0 8b100POYHOM
opux 0HCUOAHUU U pHp P
a 3HAYCHMUS; ducnepcuu MTOHATUSMH: K03 uyuenme
107. omepupoBarthb CAYYATIHBIX 4acToTa u Koppensayuu u
Ha 0a30BOM BEeNIUYUH, BEPOSTHOCTH JIUHEUHOT
yYpOBHE — umembv COOBITHSI, CyMMa pecpeccuu,
HOHATHAMMU: npeocmasnenue o u npoussenenue | 117.  umemsw
4acToTa u HOpMATbHOM BEPOSTHOCTEH, npeocmasienue
pacnpeodeieHuu u
BEPOSITHOCTh BBIYHCIISATH 0
5 npumepax
COOBITHS, HOPMATBHO BEPOSATHOCTH cmamucmuyeck
ClIy4auHbBIN pacnpeaeﬂeyyblx COOBITUH HA ux cunomes3ax u
BBIOOD, OTIBITHI C CILYUAUHBIX OCHOBE TI0JICYeTa npoegepke
PaBHOBO3MOXKHBI 6eAUHUH, 4uClia MCXO0B,; cmamucmu4eck
MH 110.  nonumame ot eunomesol, 0

BI1aACTH




AJIIEMEHTapPHBIMU
COOBITHSIMU,

—  BBIYHCIIATH
BEPOSTHOCTH
COOBITHH Ha
OCHOBE ITOJCYETa
YHCJIa HCXO/0B.

B nosceonesnoii
JHCUZHU U NPU
usyuenuu opyaux
npeomemos:

108. ouenuBars u

CpPaBHHBATH B
MIPOCTBIX
CITyqasix
BEPOSTHOCTH
COOBITHH B
peabHOU
JKH3HH;

109. uwuraTth,
COIIOCTaBIISATh,
CpPaBHHBATb,
HWHTEPIPETHPOBA
Th B ITPOCTHIX
CITyqasix
peanbHbIC
JaHHEIE,
MIpeICTaBICHHbBIE
B BUJI€ Ta0IHII,
JTrarpamm,
rpadukoB

Cymsv 3aKOHA
bobuux yucen u
8b100POYHO20
Memooda
usmepeHus
eeposimHocmel;

111.  wumems
npeocmasieHue 0o

VCI08HOU
8EPOAMHOCIU U O
HOTHOU
8eposImMHOCMU,
NPUMEHSAMb UX 8
peutenuu 3a0ay;

112.  umems

npedcmaeﬂeHue o

BAINCHBIX YACNIHbLIX

suoax
pacnpeoeneHuii u
NPUMEHAMb UX 8
peutenuu 3a0ay;

umemso
npeocmasinenue o
Koppeaayuu
CYYAUHbIX
6eUYUH, O
JUHEUHOTU
pezpeccuu.

B noeceonesnoii

JHCUBHU U NPU
usyueHuu opyaux
npeomemos:
BLIMUCTAMb UTU
OYeHUusamv
6eposimHOCmu
coovimutl 6
PEANbHOU JHCU3HU,
8b10Upams
nooxoosuue
Memoowl
npeocmasieHus u
o0bpabomku
OQHHbIX,

yMemb peuans
HeCl0JiCcHble
3a0a4u Ha
npumMeHeHue
3aKOHA OONBUUX
yucern 6
coyuonozuu,

OCHOBHBIMH
MOHATUSAMHU
KOMOWHATOPUKH
U YMETh UX
MIPUMEHSTD MPU
pelIeHny 3a/1a4;
UMETh
IIpeJICTaBICHUE
00 ocHOBax
TEOpUn
BEPOATHOCTEM;
UMETh
IIPEJICTaBICHUE O
JIUCKPETHBIX U
HEIPEPBIBHBIX
CIIy4ailHBIX
BEJIMYMHAX U
pacupeneneHusx,
0
HE3aBUCUMOCTH
CIIy4aHBIX
BEJINYUH;

UMETh
IIPEJICTaBICHUE O
MaTeMaTU4eCKOM
O’KUJAHUU U
JUCIIEpCUn
CIIy4aHBIX
BEJINYUH;

UMETh
IIPEJICTaBICHUE O
COBMECTHBIX
pacnpeeneHusx
CIIy4alHBIX
BEJIMYNH;
MIOHUMATh CYTh
3aKOHa OOJIBIINUX
qrcen U
BBIOOPOYHOTO
MeToaa
U3MEpEHUS
BEpPOSITHOCTEM;
UMETh
IIPEJICTaBICHUE O
HOpMaJIbHOM
pacnpeneseHnn
U IpUMepax
HOpPMAaJbHO
pacnpeeieHHbIX
CIIy4alHBbIX
BEJIMYNH;

UMETh
IIPEJICTaBIECHUE O
KOPPEJSIHIH

cmamucmuxe
Kpumepusi u ee
ypogHe
3HAYUMOCMU,

118. umemn
npedcmasieHue
0 ces3U
IMAUPUYECKUX
u
meopemuyiecKku
RS
pacnpeodeneHutl
;

119.  umemn
npedcmasiieHue
0 KOOUposaHu,
08OUUHOU
3anucu,
0BOUUHOM
Oepese;

120. erademw
OCHOBHBIMU
NOHAMUAMU
meopuu epagos
(epagp,
8epuiUna,
pebpo, cmeneHb
8epULUHbL, NYMb
6 epaghe) u
ymems
NPUMEHSIMb UX
npu peuwlerHuu
3a0au,

121.  umems
npedcmasieHue
0 Oepesbsix U
ymemb
NPUMEHSIMb NPU
peweHuu
3aday,

122.  @rademw
NOHAMuUEM
CBA3HOCD U
ymems
NPUMEHAMb
KOMNOHEHMbl
CBA3HOCIU NPU




CMpaxosanuu,
30PaBOOXPaHeHUl,
obecneuenuu
bezonacrocmu
Hacenenus 6
upe38bIYALIHbIX
cumyayusx

CIIy4alHBIX
BEJIMYHUH.

B noeceonesnou

JHCUBHU U NPU
U3yyeHuu opyeux
npeomemos:
BBIYUCIIATH WIN
OILICHUBATh
BEPOSATHOCTH
cOOBITHI B
peanbHOI
KH3HH;
BBIOMPATH
METO/IBI
MIOTXO/ISIIIETO
MPE/ICTABICHHUS U
00paboTku
JTAaHHBIX

pewenuu
3a0ay;

123.  ymemo

ocyujecmenams
nymu no
pebpanm,
00x00b1 pebep
U 6epuiUH

epaga;

124. umemo

npeocmasieHue
00 311eposom u
2aMUIbMOHOB0
M nymu, umems
npedcmasiieHue
0 mpyoHocmu
3a0aqu
HAX0HCOEHUs!
2aMUIbMoOH08a
nymu,

61a0embv
NOHAMUAMU
KOHeyHble U
cuemHvle
MHOXMCECm8a U
yMmemby ux
NPUMEHAMb NPU
peuienuu
3aoau,

ymenb
npUMeHAmMb
Memoo
Mamemamuyec
KOU UHOYKYUU,
ymenb
npUMeHAmMb
NPUHYUN
Hupuxne npu
peuteHuu 3a0a4

Texc
moeul

3a0ay4

125.

Pemarsn
HECJIOJKHEIE
TEKCTOBEIE
3a/1a4u pa3HbIX
THUIIOB;
aHAIN3UPOBATh
YCJIOBHE 3aJ1a4H,
npu
HEOOXOIMMOCTH
CTPOUTH IS €€
pereHus

Pewamo 3a0auu
PA3HBIX MUNOS, 6
moMm qucie 3a0ayu
NOBLIULEHHO
mpyoHocmu,
8blOUpamMv
ONMUMAIbHBLL
Memoo pewieHus
3a0auil,
paccmampusas
pasiuyHvle
Memoobl;

Pemate pa3Hbie
3aJa4u
MMOBBIIICHHOMN
TPYIHOCTH;
aHAIM3UPOBATh
YCJIOBHE 3aa4H,
BBIOMPATh
ONTHUMAaJIbHBIN
METO/1 pelIeHUS
3aJ1a4,
paccMaTtpuBas
pa3JINYHbIC

131.  Jocmuorcen

ue
pe3yibmamos
pazoena ll




MaTeMaTHYECKy
10 MOJIETIB;
MOHUMATh U
HCIIOJIb30BaTh
JUIS pellieHus
3a/1a4n
nHpopmaruto,
MPEJICTABICHHYIO
B BUJIE
TEKCTOBOU U
CHUMBOJIbHOM
3aIliCH, CXEM,
TaO0JIHIL,
Iyarpamm,
rpaduKoB,
PHUCYHKOB;
JIEACTBOBATH I10
AITOPUTMY,
coJieprKamiemMycs
B YCIIOBUU
3314w,
HCIIOJIb30BATh
JIOTUYECKUE
paccyxIcHHUS
MIPH pEIICHUN
3314w,
paborath ¢
M30BITOYHBIMU
YCIIOBUSIMH,
BBIOMpast U3 BCel
uH(popmanuu,
JTaHHbIE,
HEOOXOMMBIE
JUISL peIleHus
3314w,
OCYIIECTBIISTh
HECJIOKHBIN
nepedop
BO3MOKHBIX
peuieHui,
BbIOMpas U3 HUX
ONITUMAJIFHOE TIO
KpUTEPHSIM,
chopmynupoBaH
HBIM B YCJIOBUU;
aHAIIM3UPOBATH U
WHTEPIPETHPOBA
Tb MOJIy4YEHHBIC
pelIeHus B
KOHTEKCTE
YCIIOBUS 33JIa4H,
BBIOMpATh
pelIeHus, He
MIPOTHUBOPEYAIIH

CmMpoums Mooeib
peutenus 3a0ayu,
npoeoounv
odokazamenvHole
paccysicoerust;
pewamv 3a0a4u,
mpebyrowue
nepebopa
8apuanmos,
npoGepKuU yCi06Ull,
evibopa
ONMUMATILHO2O
pe3yrbmama
AHAIUUPOBAMY U
uHmepnpemuposa
Mb pe3yibmamsl 8
KOHmeKcme
VCA08UsL 3a0a4u,
8blOUpamMs
pewienus, He
npomugopeuauyue
KOHMeKCmy;
nepesooumv npu
peutenuu 3a0a4u
unghopmayuro u3z
00HOU (hopmbl 6
opyayro, UCNob3ys
npu
Heobxooumocmu
cxemul, maoauywl,
epaghuxu,
ouazpammul,

B noeceonesnotu

JHCUBHU U NPU
U3yYeHuU opyaux
npeomemos:
pewamy
npakmuyeckue
3a0avu u 3a0ayu
us opyaux
npeomemos

METO/IBI,

— CTpPOHTH MOJEIH
pelleHus 3a1auu,
MIPOBOJNTH
JI0Ka3aTeJbHbIE
paccyxIeHHs
IIPU pEelICHUN
3aj1auu;

— pemaTh 3a/1a4H,
TpeOyroIme
nepedopa
BapHaHTOB,
MIPOBEPKU
YCJIOBUH,
BEIOOpA
ONTUMAJILHOTO
pe3yibTara;

— aHaIN3HUPOBATH
MHTEPIPETHPOBA
Th TIOJTy4YCHHBIC
pelieHus B
KOHTEKCTE
YCIIOBUS 33]a4H,
BbIOMpATH
pelieHus, He
MIPOTUBOpPEUAIIN
€ KOHTEKCTY;

— TEepeBOAUTH IPH
peLICHUN 3a7a9u
uHpopmaruio u3
OJIHOH (pOpMBI
3aIucy B
ApYTy!o,
UCTIONB3YS TpU
HEOOXOIUMOCTH
CXEMBl,
TaOJIHUIIEL,
rpadukw,
JMarpaMMBbl.

B nosceonesnoi
JHCUBHU U NPU
uzyyeHuu Opyeux
npeomemos:

— pemiath
MIPAKTUICCKHE
3a7a4M M 3aJa41

U3 IpyTUX
IIPEAMETOB




€ KOHTEKCTY;
126. pematpb

3aJauu Ha
pacuer
CTOUMOCTH
MOKYIIOK, YCIIYT,
MOE3JI0K U T.IL.;

127. pemats
HECIIOKHBIC
3ajauu,
CBSI3aHHBIE C
JI0JICBBIM
Y4acTHEM BO
BJIaJICHUH
bupmoit,
PEIPUSTHEM,
HE/IBIYKUMOCTBIO

128. pemartp
3aJ]auu Ha
MPOCTHIC
MPOICHTHI
(cuctemsl
CKHUJIOK,
KOMMCCHH) U Ha
BBIYUCIICHHE
CJIO’KHBIX
MIPOILICHTOB B
Pa3IUYHbIX
cXemax BKJIaJIOB,
KpPEIUTOB U
UTIOTEK;

129. pemats
MPAKTUYECKHE
3ajJjauu,
TpeOyroriue
UCIOJIb30BAHUS
OTPULIATENIBHBIX
qrceN: Ha
oTpeJieIIeHue
TeMIIepaTyphl, Ha
oTpeJieIIeHue
MOJIOKEHUS Ha
BPEMEHHON OCH
(o Hawel 3pel U
nocre), Ha
JIBIDKEHUE




JICHEIKHBIX
CpeAcTB
(mpuxon/pacxon)
, Ha
OIpeieIIeHUE
TJTYOWHBI/BBICOT
Bl U T.I1.;

130.

b IIOHATUC

HCII0JIBb30BAaT

Macriraba Jiis
HaXO0XJICHUS
paccTossHUM U
JUIMH Ha KapTax,
IJIaHax
MECTHOCTH,
IJIaHax
MOMEIIICHUH,
BBIKPOMKAX, IIPH
pabote Ha
KOMITBIOTEPE U
T.I0.

B noesceonesnou
JHCUZHU U NPU
U3yueHuU opyeux

npeomemos:
— pemartb
HECJIOXKHbBIE
MIPAKTUICCKHE
3a/1a4u,
BO3HUKAOIIIHE B
CUTYaIUsIX
MMOBCEJHEBHOU
KU3HU
TI'eom | 132. OmnepupoBath | 146. Onepuposamv | — Bnaners —  Umemn
empu Ha 0a30BOM NOHAMUAMIU: reoOMCTPUICCKUM npedcmaeﬂeﬂue
A YpPOBHE mouka, npamas, 1 HOHATHAMU 00
MOHATHSIMH: NJIOCKOCMb 8 TIpH peHICHIHI arcuomamudec
3ajad u KOM Mmemooe,
TOYKa, psmas, npocmpancmse,
MIPOBEICHUU — grademo
TJIOCKOCTH B napanieibHoCcms U MATEMATHYECKIX nOHSMEM
MIPOCTPAHCTBE, NepneHOUKyIAPHOC PACCYKICHHIL; 2eomempuyeck
MapajuIeIbHOCTh Mb NPAMBIX U —  CaMOCTOSITEJIHHO e mecma mouex
u niockocmetl; opmynuposath 8
nepneH uKkyinsapH | 147.  npumenamo OIPECIICHAA npocmpancmee
OCTB TIPSIMBIX H 0151 peulerus TCOMETPHHICCKUX u ymems
N duryp, NPUMEHSAMb UX
IIOCKOCTE; 3a0au
BBI/IBUTaTh 0711 peutenus
133. pacmno3HaBat 2eomempuiecKkue FHITOTE3E O saday;
b OCHOBHBIE gaxmul, eciu HOBBIX —  ymems
BUIBI YCo6Us CBOMCTBAx U npuUMeHamy OJisl
MHOI'OI'PaHHUKOB npumernenus IpU3HaKax peuienus 3a0ay




134.

135.

136.

138.

(mpusma,
MUPaMH/IA,
IIPSIMOYTOJIbHBIN
napaiesieuIe,
, Ky0);
n300pakath
U3y4aeMble
(Gburypsl OT pyKu
uc
IPUMEHEHHEM
MPOCTHIX
YEePTEIKHBIX
UHCTPYMEHTOB;
JieNath
(BBIHOCHBIE)
IJIOCKHE
YEePTEKH U3
PUCYHKOB
MIPOCTHIX
00BEMHBIX
¢buryp: BuI
CBEpXY, COOKY,
CHH3Y;
U3BJIEKATh
nH(pOpMAIHIO O
MIPOCTPAHCTBEHH
BIX
re€OMETPHUECKUX
¢urypax,
MPEJCTABICHHYIO
Ha yepTexax u
PHUCYHKaX;
MPUMEHSITh
Teopemy
[Mudaropa npu
BBIYUCIICHUH
HIIEMEHTOB
cTepeoMeTpuiec
KX QUryp;
HaXOJUTh
00bEMBI U
TUTOTIAIH
MOBEPXHOCTEN
MPOCTEUIIINX
MHOTOTPaHHHKOB
C IPUMEHEHUEM

dopmyu;

3a0aHbl 8 A6HOU
gopme;

148.  pewams

3a0a4u Ha
Haxooxcoenue
2eoMempu1ecKux
BeUYUH NO
obpasyam unu
aneopumman;

149. oenamo

(6blHOCHbIE)

NnJa0CKuUue uepmeoaicu

U3 PUCYHKO8
00vemHbIX ueyp,
8 MOM yucie
pucosamsw U0
ceepxy, cOoky,
cmpoums cedenus
MHO202PAHHUKOB,

150. wuzenexamo,

UHmMepnpemuposa
mov u

npeoobpazoevieams

uHgopmayuro o
2e0MempueckKux
gueypax,
npeocmasieHHyI0
Ha Yyepmescax;

151. nmpumensmo

2eomempuieckue
Gaxmuol 015
peulerus 3a0ad, 8
moMm uuce
npeonoazanuux
HeCKOIbKO Wa208
pewenust;

152. onucwieamo

83aUMHOE
pacnonodcenue
NPAMbIX U
niockocmeli 8
npocmpancmee;

153.  ¢opmyruposa

mu ceolicmea u
npusHaxku gueyp;

154. ookazwvieamo

ceomempuuecKue

TE€OMETPUUYECKUX
buryp u
000CHOBBIBATh
WJIH ONIPOBEPraTh
HX, 0000111aTh
17001
KOHKPETH3UPOBa
Th PE3YJIbTaThI
Ha HOBBIX
Kyaccax Guryp,
MIPOBOJINTH B
HECIIOKHBIX
CITyqasix
KJIacCU(PUKAITHIO
¢buryp no
pa3IMYHBIM
OCHOBaHUSIM;
HCCJICIOBATH
YEePTEIKH,
BKJTFOYAst
KOMOHWHAIUU
uryp,
U3BJICKATh,
WHTEPIPETHPOBA
Th U
1peoOpa3oBbIBAT
b HH(pOpMaIHIo,
MIPEJICTABICHHYIO
Ha YepTeKax;
pemarhb 3a1a4u
TC€OMETPHYECKOT
0 co/iepKaHus, B
TOM YHUCJIC B
CUTYAIIHSX,
KOT'JIa QJITOPUTM
pelieHus He
CIIEITyeT SIBHO U3
yCIIOBUS,
BBIMOJIHATH
HEO0OXOTUMBIE
JUTSL pETIICHHUS
3a7auu
JIOTIOTHATEITLHBI
€ TIOCTPOEHUS,
HCCIICIOBATH
BO3MOYXHOCTh
MIPUMCHCHHUS
TEOpeM U
bopmyn s
pelleHus 3a1ad;
YMETh
dbopMynupoBath
U JIOKa3bIBaTh
TeOMETPHUYCCKUC

ceoticmea
NIOCKUX U
08y2PaHHbIX
208,
MpexepaHHo2o
yena, meopembl
KOCUHYCO8 U
CUHYCO8 0I5
MpexepaHHo2o
yena;

enadems
nousmuem
nepneHOUuKVIsip
Hoe ceueHue
npUMbl U
ymemb
NPUMEHAMb €20
npu peuteHuy
3a0ay;

umemsn
npedcmasieHue
0
0801ICIMBEHHOC
mu NPAasUIbHLIX
MHO202PAHHUKO
6:

e1a0emv
NOHAMUAMU
yenmpanvHoe u
napanienbHoe
NPOeKmupo8aH
ue u
NPUMEHSAMb UX
npu
nocmpoeHuu
ceuenuu
MHO202PAHHUKO
8 Memooom
npoeKyuii;
umems
npedcmasieHue
0 paszeepmke
MHO202PAHHUKA
u Kpamuariuiem
nymu Ha
nO8epXHOCMU
MHO202PAHHUKA
;

umeman
npedcmasieHue
0 KOHUYEeCKUX
ceyeHusx;
umemsn
npedocmasietue




139. pacmno3naBat
b OCHOBHBIC
BU/JIBI TEJ
BpaIICHUS
(konyc,
nuIuHIp, chepa
¥ 11ap);

140. waxomuth
00BEMBI U
IO/
MMOBEPXHOCTEMN
MPOCTEUIIINX
MHOTOI'PaHHHKOB
Y TeJl BpallleHUs
C IPUMECHEHUEM

bopmyL.

B noesceonesnoii
JHCUZHU U NPU
U3yueHuU Opyeux
npeomemos:

141. COOTHOCHUTH

a0CTpaKTHBIC
r€OMETPUUYECKHE
MOHATHS U
(hakThI ¢
peaTbHBIMU
KMN3HEHHBIMU
00BbEKTaMH U
CUTYaIUSIMU;

142. wucmoab3oBaT
b CBOMCTBA
MPOCTPAHCTBEHH
BIX
TCOMETPHUYECKUX
buryp st
pelIeHus
THIOBBIX 3a7a4
MPAKTUIECKOTO
COJIEpKaHUS;

143. COOTHOCHUTH
IUIOIIA U
MOBEPXHOCTEN
TEJI OIMHAKOBOU
(bopMbI
Pa3IMIHOTO
pasmepa;

144. COOTHOCHTH

VMBEPHCOeHUS,

155. sraoemow

CMaHoapmHolu
Kaaccugpuxayueri
NPOCMPAHCMBEHH
bIX hueyp
(nupamuowt,
npusmbl,
napanenenuneovl

)i

156. maxooums

o0bvembl U
niowaou
nogepxuocmet
2eoMempudecKux
mei ¢
npuMeHeHuem

popmyn;

157.  ewiuuciame

PaAcCmoAHUs u
Yyenvl 6
npocmpancmee.

B noesceonesnoii

JHCUBHU U NPU
U3yYeHuu opyaux
npeomemos:

158. wucnonvzosams

ceolicmea
2eoMempuieckKux
Queyp ons
peulerus 3a0ay
NPAKMUYECKO20
xapaxkmepa u
3a0a4 u3z opyaux
obracmeii 3HAHUL

YTBEPKICHHUS;
BIIQJICTh
MOHITUSIMU
CTEPEOMETPHU:
npu3Ma,
napayuIeNIenumne/I
, MIpamMuaa,
TETpadP;

UMETh
MpeJICTaBICHUS
00 akcromax
CTEpEOMETPUU U
CIICJICTBUSX U3
HUX U YMETh
MPUMEHSITh UX
IIPU pEelICHUN
3ajad;

YMETh CTPOUTH
CeYeHUs
MHOTOTPaHHUKOB
c
HCIIOJIb30BaHUEM
pa3IMYHBIX
METOJIOB, B TOM
quclie ¥ MeToAa
CJICJIOB;

UMETh
MPEJICTABICHUE O
CKPEIIUBAOIINX
Csl IPSIMBIX B
MIPOCTPAHCTBE U
YMETh HaXxOJIUTh
yrouu
paccTosiHue
MEXTy HUMH,
MPUMCHSITh
TEOPEMBI O
MapauIeTIbHOCTH
MPSIMBIX U
IJIOCKOCTEN B
MIPOCTPAHCTBE
MIPH PEIICHUN
3ajady;

YMETh
MIPUMCHSITh
napajuieTbHOe
MIPOSKTHPOBAHKE
TUTST
N300pakKeHUS
uryp;

YMETh
MPUMCHSITh
MePIeHIUKYISIPH
OCTH NPSIMOU 1

0 Kacaowuxcs
chepax u
KOMOUHayuu
mei 8paujeHus
u ymems
NPUMEHSIMb UX
npu peuienuu
3a0ay,
NPUMEHMb NPU
peutenuu 3a0ay
popmyny
paccmosiHus
om mouku 00
NJIOCKOCMUL;
enadems
PasHbLIMU
cnocobamu
3a0anus
npAMOU
VpasHeHUusAMU U
ymemb
NPUMEHSIMb NPU
peutenuu
3a0ay;
NPUMEHSIMb NPU
peuweHuu 3a0a4
u
dokazamenbcm
6e meopem
BEKMOPHUBLU
Memoo u
Memoo
KOOpOuHam;
umems
npedcmasieHue
00 axcuomax
obvema,
NPUMEHSIMb
Gopmynvl
0b6vemos
NPSIMOY20/IbHO2
0
napanienenune
oa, npusmsl u
nupamuowl,
mempas’opa
npu peuteHuu
3a0au,
npUMeHAMb
meopembvl 00
OMHOWEHUAX
00bemo8 npu
peutenuu
3aoau;




145.

00BEMBI COCYIOB
OJIMHAKOBOM
bopmbI
Pa3IUIHOTO
pasmepa;
OLICHUBATh
(opmy
MIPABUILHOTO
MHOTOTpaHHUKA
1ocje CIUIIOB,
Cpe30B H T.II.
(ompenensTh
KOJIMYECTBO
BEpIIUH, pedep 1
rpaHei
MOJTyYSHHBIX
MHOTOTPaHHUKOB

)

IJIOCKOCTH TpU
pEILECHNN 3a/]a4;
BIIAJICTh
HOHITUSIMU
OpPTOrOHAJILHOE
IIPOEKTUPOBAHUE
, HAKJIOHHBIE U
UX NIPOEKIIHH,
YMETb
IIPUMEHSITD
TEOpeMy O Tpex
NEpIEHIUKYJIIApa
X IIpU PELICHUH
3a1ad4;

BIIAJICTh
HOHATHAMMU
paccrosinue
MEXIY
¢durypamu B
IIPOCTPAHCTBE,
o0mumi
NIEPIEHIUKYIIAP
ABYX
CKPEIIMBAIOIINX
Csl IPSIMBIX U
YMETb
IIPUMEHSITh UX
IIPY pELIECHUN
3ajad4;

BIIAJIETh
MIOHSITHUEM YTOJI
MEXIy MpsIMOHN U
IIJIOCKOCTBIO U
YMETb
IIPUMEHSTDH €r0
IIPU pelIeHun
3ajad4;

BIIAJIETh
MOHITUSIMU
JIBYTpaHHBIN
yTOJI, yroi
MEXIY
IIJIOCKOCTSIMHU,
NEPIEHIUKYIISIPH
bI€ IUIOCKOCTHU U
YMETb
MPUMEHSITh UX
IIPY peLICHUN
3a1ad4;

BIIAJIETh
HNOHITHSIMU
npu3Ma,
napajulesenunes
U IPUMEHSTh

NPUMEHAMb
unmezpan ois
BbIUUCTICHUS]
06vemo8 u
nogepxHocme
men epaujerus,
BbIUUCTICHUS]
niowaou
cghepuueckozo
nosca u
obvema
wapoeozo
cnosi;

umemsv
npeocmasieHue
0 0BUINCEHUSIX 8
npocmpancmee
: napanieibHom
nepexoce,
cummempuu
OMHOCUMENbHO
naocKocmu,
YEHMPAbHOU
cumMmempuu,
nogopome
OMHOCUMENbHO
npAMOl,
BUHMOBOU
cuMMempuu,
ymems
NPUMEHAMb UX
npu pewlerHuu
3a0ay;

umems
npeocmasienue
0 niowaou
OPMO2OHAILHO
U npoexyuu,
umemso
npeocmasienue
0 MpexepaHHoM
u
MHO202DAHHOM
yene u
NPUMEHAMb
ceoticmea
NIOCKUX Y2ll08
MHO202PAHHO20
yena npu
peweHuu
3a0ay;

umemsv
npeocmasieHus
0




CBOMCTBA
napajuiejaenunes
a IpH pelIeHUun
3a/1a4;

BIIAJIETh
MOHSATUEM
MPAMOYTOJIbHBII
napajuiesenunes
U IPUMEHSATH €ro
MIPU PEILICHUU
3a/1a4;

BIIAJIETh
MOHSATUSMHU
MpaMua, BUIbI
nMpamu,
3JIEMEHTHI
IIPaBUIILHON
MUpaMUJbl U
yMETh
MIPUMEHATH UX
P PEIICHUN
3a/1ady;

UMETh
IIPEJICTABICHUE O
Teopeme Diepa,
MPaBUITbHBIX
MHOT'OIPAHHUKAX
;

BIIAJICTh
MOHSATUEM
iouiaau
MMOBEPXHOCTEN
MHOTOTPaHHUKOB
U YMETh
MIPUMEHSATD €TO0
P PEILICeHUN
3ajady;

BIIAJIETh
MOHATUSAMHU TeJa
BpaIieHus
(mnmuHAp,
KOHYC, IIap U
cdepa), ux
CEUYCHUS U YMETh
MPUMEHATH UX
MIPU PEIICHUN
3a/1ay;

BIIAJIETh
MOHSATUSMH
KacaTeJbHbIe
TIpsIMBbIE 1
MJIOCKOCTH U

yMETh
IIPUMEHSATDH U3

npeobpazosanu
U nooobus,
2omomemuu u
ymems
NPUMEHSAMb UX
npu peulerHuu
3a0au;

ymemb
pewams
3a0auu Ha
nA0CKOCmu
Memoodamu
cmepeomempuu
;

ymemb
NPUMEHMb
Gopmynsi
00vemos npu
peuwieHuu 3a0a4




MIPH PEIICHUN
3a/1ad,

HMETh
MPECTABJICHUS O
BIIMCAHHBIX U
OIMCAHHBIX
chepax u ymMeTh
MPUMEHSITh UX
MIPU PEIICHUN
3a/1a4;

BIIJICTh
MTOHATHSIMH
00BeM, 00BEMEL
MHOTOI'PAaHHUKOB
, TeJl BpaleHus
U IPUMEHSATD UX
MIPH PEIICHUN
3a/1ad4,

HMETh
MIPE/ICTABICHHUE O
pa3BepTKe
HUATUHIPA U
KOHYyca,
TLTOIIA N
MMOBEPXHOCTH
HUATUHIPA U
KOHYCa, yMETh
MPUMEHSITh UX
MIPU PEIICHUH
3a/1ad4;

UMETh
MPEACTABICHHUE O
rIomaau chepsl
U YyMETh
MIPUMEHSITH €T0
MIPH pEIIeHUN
3a/1ad4,

YMETh peliaTh
3aJa4M Ha
KOMOMHAITHU
MHOTOTPaHHUKOB
Y TEJ BPAILCHNUS,
UMETh
MPEACTABICHHUE O
MoJ00OMH B
MIPOCTPAHCTBE U
YMETh pelIaTh
3a7a4M Ha
OTHOIIIEHUE
00BbEeMOB U
IIomaneun
MMOBEPXHOCTEN
IMOO0HBIX

buryp.




B nosceonesnoii
JHCUBHU U NPU

uzyueHuy opyeux

npeomemos:
—  COCTaBJIITB C

HUCIIOJIB30BaHHEM

CBOHCTB

r€OMETPUUYECKUX

buryp

MATEMAaTHYCCKHUC

MOJEIN I

perieHus 3aaaqy
MPAKTUYECKOTO

XapakTepa u
3a7a4 U3
CMEXHBIX
JMCIHATUINH,
HCCIICA0BATh
MOJTy4YeHHBIC
MOJICIIN U

HMHTEPIPETHPOBA

Th PE3yJIbTAT

Bexm
opul u
K0opo
unam
bl 6
npoc
mpau
cmee

OnepupoBatrhb Ha
0a30BOM ypOBHE
MOHATHEM
JeKapTOBBI
KOOP/IMHATHI B
MPOCTPAHCTBE;
HaXOJHTh
KOOP/IUHATHI
BEPIIMH Ky0a U
MPSIMOYTOJIBHOTO
napaiesenume,|
a

Onepuposams
NOHAMUAMU
0eKapmogul
KOOpOUHamul 8
npocmpancmae,
8eKmMop, MoOYJib
sexmopa,
PAaseHCcmB0
8€KMOpO8,
KOOpOUHAmul
sexmopa, y2oi
medncoy
8eKmopamiu,
cKanspHoe
npousseoeHue
8EKMOpO8,
KOJLIUHeapHble
6EKMOpbL;
Haxoo0uma
paccmosnue
Medncoy 08yms
MOUKaAMU, CYMMY
6eKMOpOo8 U
npousseoeHue
6ekmopa Ha
yucno, y2on
Mmedncoy
8eKmMopamiu,
ckanapHoe
npouseeoetue,
packnadvieams
BEKMOP NO 08YM

— Bnanets
MOHATHIMHU
BEKTOPHI M X
KOOPJIMHATBHI;

— yMETh
BBIIIOJIHSTH
oTeparyy HaJl
BEKTOpaMU;

— HCIOJIb30BaTh
CKaJIIpHOE
MIPOU3BEICHUE
BEKTOPOB MPHU

pelIeHUH 3a/1a4;

— THPUMCHATH
ypaBHEHHE
IJIOCKOCTH,
dopmymy
paccTosTHUSA

MCKAYy TOYKaMHU,

ypaBHEHUE
cdepsl pu

pelIeHUH 3a/1a4;

— TPUMEHATH
BEKTOPHI U
METOJ
KOOpJMHAT B
IIPOCTPAHCTBE
IIPY peLICHUN
3aj1a4

159.  Jlocmuorcen

ue
pe3yibmamos
paszoena ll;

HAX00UMb
obvem
napanienenune
oau
mempasopa,
300AHHbIX
KOOpOUHamamu
CBOUX BEPULUH;
3a0a6amaw
npsSMYyIo 8
npocmpancmee
;

HAX00UMb
paccmosiHue
om MouKU 00
NIOCKOCMU 8
cucmeme
KOOpOUHam;
HAX00UMb
paccmosiHue
MmedxHcoy
CKpewuearuu
MUCSL NPAMBIMU,
3A0AHHBIMU 8
cucmeme
KOOpOuHam




HEKOTUHEAPHbIM

gexmopam,
3a0aeams
NJI0CKOCMb
VpasHenuem 8
dekapmosou
cucmeme
KOOpOUHAam;
pewiams
npocmetiuiue
3a0auu egedeHuem
8EKMOPHO20
bazuca
Hcmo OnwuceiBath Ilpeocmasnamyo — Hwmers Locmuoicenue
pus OTJeIbHBIC 8K1A0 [PEJCTaBICHHE O | Pe3yIbMmamos
Mmame BBIJIAOLUECH 8b10AIOWUXCSL BKJIAJIE pasoena |l
mam pe3yJIbTaThI, Mamemamuros 8 BBIIAIOIIUXCS
uKu MOJIyYCHHBIC B passumue MaTEMaTHKOB B
XOJI€ pa3BUTHS mMamemamuxu u pa3BUTHE HAYKH;
MaTEMaTHKH KaK UHBIX HAYYHBIX — TOHHMATh POJIb
HayKHU; obracmei, MaTeMaTUKH B
3HATh IPUMEPHI HOHUMAMb POJib pa3BUTUU
MaTeMaTHYECKHX mMamemamuxu 6 Poccun
OTKPBITHI U UX pazsumuu Poccuu
aBTOPOB B CBSI3U
C OTE€YECTBEHHOMN
Y BCEMUPHOH
HUCTOPUEN;
MMOHUMATh POJIb
MaTEeMaTHKH B
pa3BUTUHN
Poccun
Mem [TpuMeHsTH Hcnonvzosamo — Hcnonb3oBaTh 160. Jocmuowcen
000l W3BECTHBIC OCHOBHbLE OCHOBHBIC ue
mame METO/JIbI TIPU Memoobl METOIbI pesyIbmamos
mam penieHnn 0oKazamenbcmead, JIOKa3aTeJbCTBA, pasoena Il
UKu CTaHJIaPTHBIX npo8ooUms MIPOBOUTH
MaTeMaTHYECKHX 00Ka3amenbcmeo JIOKa3aTeIbCTBO 161 npuvensime
3ajau; U 8bINOIHAMD Y BBITIOJHSTH Mamemamuec
3aMedyaTh u onpoeepaicerue; OIIPOBEPIKCHUE; Kue 3HaHusl K
XapaKTepU30BaTh NPUMEHAMb —  TIPUMEHSTH uccne0o8anuo
MAaTEMATHUYCCKHUC OCHOBHble OCHOBHBIC OKpyotcarueco
3aKOHOMEPHOCTH MemoOovl peutenus METOJIBI PEIICHUS Mupa
B OKpy’KatoLeH Mamemamu4eckux MaTeMaTHYeCKUX (Modenuposan
JEHCTBUTEILHOC 3a0au; 3ajay;
. e Qusuyeckux
TH; Ha ocHoge — Ha OCHOBE
MIPUBOIUTH Mamemamu4eckux MaTeMaTHYeCKUX npoyeccos,
TIPUMEPBI 3aKOHOMepHOCmel 3aKOHOMEPHOCTE 3a0ayu
MaTeMaTHYeCKHUX 6 npupoode i B mpupoe IKOHOMUKU)
3aKOHOMEPHOCTE xapakmepuzo8amau XapaKTeprU30BaTh
it B mpupoe, B Kpacomy u KpacoTy
TOM YHCJIE COBEPULEHCINEO COBEPIICHCTBO
XapaKTEePU3YIOII OKpYIHCAOULe20 OKPYXaloIIero
WX KpPacoTy 1 mMupa u MUpa U




COBEpPILEHCTBO npoussedeHull MIPOU3BEACHUN
OKpYIKaroIIero uckyccmea, HCKYCCTBA;
MHUpa U NPUMEHAMb MIPUMEHSTh
MIPOU3BEICHUN npocmetivuiue npocTeiime
HCKYCCTBA npozcpammmbie MIPOrpaMMHBIE
cpedcmea u cpencTBa u
NEeKMPOHHO- AIIEKTPOHHO-
KOMMYHUKAYUOHH KOMMYHUKAITUOH
ble cucmemul npu HBIE CUCTEMBI
peweHuu [IPU PEIICHUN
MaAmemMamuyecKux MaTeMaTU4YeCKUuX
3a0ay 3aj1a4;
—  TIOJB30BaThCS
TPUKJIaJHBIMUA
porpaMmaMu 1
porpaMmMaMu
CUMBOJIBHBIX
BBIYKCIICHUH JUIs1
UCCIICIOBAaHUS
MaTeMaTH4eCKUX
00BEKTOB

Conep:xaHue y4eOHOT0 MpeaMeTa, Kypca.

MaremaTuKa: anreﬁpa U HAYAJa MATEMATHYICCKOI0o aHa/In3a, recoMETpusd

B cootBercTBUU ¢ npuHATON KoHIenuel pa3BuTUs MaTeMaTHYeCKOro 00pa3oBaHus
B Poccuiickoii @enepanun, MaTeMaTUueCKOe 00Opa3oBaHuE pPEIIacT, B YaCTHOCTH,
CIIEYIOIINE KIIFOUEBBIC 33/1aUH:

—  (IPENOCTaBJISITh  KaXAOMY OOydYaroleMycsi BO3MOXHOCTb  JIOCTHIKEHUS

YPOBHSI MaTeMaTHYECKUX 3HAHUM, HEOOXOJMMOTO JUIS JaJbHEHIEH yCHEeNnTHOM
’KM3HHU B OOIIICCTBEY;

— «o0ecreuynBaTh HEOOXOAUMOE CTPAHE YKCIIO BBIMTYCKHUKOB, MaTeMaTHYeCKasl
MOATOTOBKA KOTOPBIX JOCTAaTOYHA JIJIsi MPOJOJIKEHUS O0O0pa30BaHUS B Pa3IMUHBIX
HalpaBJICHUSX U JUISI TPAKTHYECKOW JEATEIbHOCTH, BKJOYas IMpErnojaBaHUe
MaTEeMaTUKH, MaTeMaTH4YeCKUe HCCle0BaHusA, paboTy B cepe MHPOPMALUOHHBIX
TEXHOJIOTUH U JIp.»;

— «B OCHOBHOM O0OIlIEM U CpeaHeM o00mieM o0pa3oBaHUU HEOOXOJAUMO
MPEAyCMOTPETh TMOATOTOBKY OOYYalOIIUXCSI B COOTBETCTBUU C WX 3alpocaMH K

YPOBHIO MOJIFOTOBKH B chepe MaTEMATUUECKOTO 00Pa30BAHUSI.




CoOTBETCTBEHHO, BBIJICISIOTCS TPU HANPABJICHUS TPEOOBAHUM K PE3yJIbTaTaM
MaTEeMaTUYeCKOro 00pa3oBaHMUS:
1) mpakTUKO-OPUEHTHPOBAHHOE MAaTeMaTHYeCKoe oOpa3oBaHHME (MaTeMaTHKa

JUJIS1 )KU3HHN ),

2) MaTeMaTHKa ISl UCIOJIb30BaHUS B IPO(ECCUH;

3) TBOpUecKoe HampaBjIeHHE, Ha KOTOPOE HAIleJICHBI T¢ 00yJaroImecs, KOTOpbIe
IJIAHUPYIOT 3aHUMAThCS TBOPUYECKOW M HCCIICIOBATEIBCKOM paboTol B
00J1acTH MaTeMaTUKH, (PU3UKH, SKOHOMUKH U IPYTUX 00IACTSIX.

OTu HamNpaBIEHUS peaTu3yloTcs B IByX OJ0Kax TpeOOBaHMI K pe3ylibTaTaM
MaTEMaTU4YeCKOro 00pa3oBaHUs.
Ha 6a3oBoM ypoBHe:

— Boinmyckauk Haywyures B 10-11-m  kmaccax: Ay MCHOJB30BaHUS B

NOBCEAHEBHON >KM3HU U O0ECHEYeHHs] BO3MOMXHOCTH YCIEIIHOTO MPOJOJIKEHUS
o0pa3oBaHMs MO CHEIUAIBHOCTSIM, HE CBA3aHHBIM C IPUKIIAIHBIM HUCIOJIb30BaHUEM
MaTeMaTUKH.

— BBINYCKHUK MOJIyYHUT BO3MOXKHOCTH HayuuThbesa B 10-11-m kmaccax: muis
Pa3BUTHS MBIIIJICHUS, WCIIOJIB30BAaHHUS B IOBCEJHEBHOW JXM3HU U 00€CIEeYeHUS
BO3MOYKHOCTH YCIIEIIHOTO MPOJOJKEHHUsST O0pa3oBaHUs IO CIELHAIBHOCTSAM, HE

CBA3aHHBIM C IIPUKJIAAHBIM HCIIOJIb30BAHUCM MATCMATHUKU.

Ha yruy6;1eHHOM ypoOBHe:
— Beimycknuk nHaywutess B 10-11-m kmaccax: Juisi yCHEHIHOTO TPOJOJDKEHUS

00pa3oBaHus MO CHEHUATBHOCTSIM, CBSI3aHHBIM C MPUKIAIHBIM HMCHOJIb30BAHHEM
MaTEeMaTUKH.

— BBINyCKHUK MOJYYHT BO3MOKHOCTH HayuuThess B 10-11-m kmaccax: s
o0OecrieueHrs  BO3MOXKHOCTH  YCIEIIHOTO  NPOJOJDKEHUs  00pa3oBaHUs IO
CIIELIMAIIBHOCTSIM, CBSI3aHHBIM C OCYIIECTBJICHUEM HAyYHOW M HCCIIEI0BATEIbCKOMN
NEATEeIbHOCTH B 00JIJACTU MAaTEMATUKHU U CMEKHBIX HayK.

B cootBetcTBUU ¢ DenepanbHbiM 3akoHOM «O0 00pa3oBanuu B PD» (cT. 12 1. 7)
OpraHu3alMK, OCYIIECTBRISIONINE 00pa30BaTENIbHYIO EATEIbHOCTD, PEATU3YIOT 3TH
TpeOoBaHMs B 00pa30BaTEILHOM MPOIECCE C YUYETOM HACTOALIEH TPUMEPHON
OCHOBHOM 00pa3zoBaTebHON NIPOrpaMMbl Kak Ha OCHOBE y4eOHO-METOUYECKUX
KOMILJIEKTOB COOTBETCTBYIOIIETO YPOBHS, BXOAAIIUX B DeiepaibHblil nepeyeHb
MunuctepcTBa 00pa3oBanus U Hayku Poccuiickoit denepanuu, Tak U ¢ BO3MOKHBIM
UCIOJIb30BAaHUEM MHBIX UCTOYHHUKOB YueOHOU nH(popmanuu (yueOHO-METOuYeCKUe
noco6ust, 00pa30BaTENIbHbIE MOPTAIIBI U CANTHI U JIP.)



[{enu ocBoeHuUs MporpaMMbl 6a30BOT0 YPOBHS — 00eCrieYeHE BO3MOKHOCTH
UCIOJIb30BAHUSI MATEMAaTUYECKUX 3HAHUM U YMEHUHN B MOBCEAHEBHOM KU3HU U
BO3MOYKHOCTH YCIIEUTHOTO MPOJOJIKEHUSI 00pa30BaHMs O CIIEHUATBLHOCTSIM, HE
CBSI3aHHBIM C MPUKIIATHBIM UCIOJIB30BaHUEM MaTeMaTUKU. BHYTpH 3TOro ypoBHs
BBIICJISIFOTCS IBE PA3IMUHBIE IPOTPAMMBI: KOMNEHcupyroujas 6a3068as i OCHOBHAS
bazosast.

Komnencupyromiast 6a3oBasi mporpaMma CoJAep>KUT paCIIMPEHHBINH OJIOK TOBTOPEHHUS
Y IIpeIHa3HavYeHa JJIsl TeX, KTO MO Pa3IMYHBIM NPUYUHAM [IOCIIE OKOHYAHUS
OCHOBHOM HIKOJIbI HE UMEET JTOCTaTOYHOM NOATOTOBKY JJIsI YCIEIMIHOTO OCBOEHUS
pa3zenoB aredpbl U Ha4Yaja MaTEMAaTUYECKOTO aHAIN3a, TEOMETPUH, CTATUCTUKH U
TEOPHUU BEPOSTHOCTEH IO TpOorpaMMe Cpe/iHeH (MMoaHoi) 0011e00pa3zoBaTeIbHON
IIKOJIBI.

[Iporpamma no marematrke Ha 6a30BOM YPOBHE MpeJHA3HAUEHA ISl 00y4YarOIIHUXCS
CpEIHEH IIKOJIbI, HE UCIBITHIBABIINX CEPHE3HBIX 3aTPYAHEHUIN HA MPEBITYIIETO
YpOBHS 00yUYeHUsl.

OOyuaromuecs, OCyIIECTBISAIONUE 00yUeHe Ha 6a30BOM YPOBHE, TOJIKHBI OCBOUTh
oOl11e MaTeMaTH4eCKIe YMEHUS, HEOOXOAUMBIE JIJISl )KU3HU B COBPEMEHHOM
oOLIEeCTBE; BMECTE C TEM OHU MOJIYYarOT BO3MOKHOCTb U3YUUTh MIPEAMET IIIyOXKe, C
TEM 4TOOBI B 1ajibHEHILIEM TPU HEOOXOJUMOCTH U3y4aTh MaTEMATUKY ISl
po¢eCCUOHATIBHOTO MPUMEHEHUS.

[Tpu n3ydeHnn MaTeMaTHKU Ha yIriIyOJIeHHOM YPOHE NMPEAbIBISIOTCS TpeOOBaHUS,
COOTBETCTBYIOIIIME HAMPABIECHUIO «MaTeMaTHKa JJisi TPOPeCcCHOHATIbHON
NEeSATEIbHOCTH; BMECTE C TEM BBIITYCKHUK MOJIYYaeT BO3MOXKHOCTh U3yYUTh
MaTEeMaTUKy Ha ropaszio 0osee BBICOKOM YPOBHE, YTO CO3aCT QyHIAAMEHT JJIst
JATBHEMIIIEr0 Cepbe3HOr0 U3yUYEeHUsI MATEMATHKHU B BY3e€.

[IpuMepHBIE TPOrpaMMBbI COAEPKAT CPABHUTEIBHO HOBBIN JJISI POCCUMCKOMN IIKOJIBI
pazzen «BepoATHOCT U cTaTUCTHKa». K 3TOMy pas3zeiry OTHOCATCS TaKKe CBEICHHUS
U3 JIOTUKH, KOMOWHATOPUKU U TEOPUH IpadoB, 3HAUUTEIHLHO BAPbUPYIOLIUECS B
3aBUCUMOCTH OT TUIIA IPOIPAMMBI.

Bo Bcex npumepHbIX mporpaMMax 0oJIbLIIO€ BHUMaHUE YIENSIETCs MPaKTUKO-
OpUEHTUPOBAHHBIM 3a/1a4aM. OJJHa U3 OCHOBHBIX 1IeJIel, KOTOPYIO pa3pabOoTUUKU
CTaBWJIM iepel co00i, — cO3/1aTh MPUMEPHBIE IPOTPAMMBL, TJI€ €CTh MECTO
NPUMEHEHUIO MATEMATUYECKUX 3HAHUM B )KU3HU.

[Tpu n3ydyeHnn MaTeMaTuKy OOJBLIIOE BHUMAHUE YIEISETCS Pa3BUTHIO
KOMMYHUKATUBHBIX YMEHUH ((hOpMYyIUpPOBATH, ApTYMEHTUPOBATHh U KPUTUKOBATH),
(OpMHPOBAHHIO OCHOB JIOTUYECKOTO MBIIIJIEHUSI B YACTH MPOBEPKH UCTUHHOCTU U
JIO’KHOCTH YTBEPKIEHUM, MOCTPOCHUS MPUMEPOB U KOHTPIIPUMEPOB, LIETOYEK
YTBEPKJICHUM, (HOPMYITUPOBKU OTPULIAHUM, & TAKKE HEOOXOAUMBIX U IOCTATOUYHBIX
yclioBUid. B 3aBUCHMOCTH OT ypOBHS POrpaMMbl OOJIbIIE WIIM MEHbIIIE BHUMAHUS
yIeJseTCsl YMEHUIO padoTaTh MO aNrOpUTMY, METO/IaM MOKMCKa aJlTOPUTMa U
OTIpeICNICHUIO TPAHUL] MPUMEHUMOCTH alIropuTMOB. TpeboBaHus,
chopMypoBaHHbIE B pasnese «['eomeTpus», B O0JIbIICH CTENIEHU OTHOCSTCS K
Pa3BUTHUIO IPOCTPAHCTBEHHBIX MPEJICTABICHUN U TpadUUECKIX METOI0B, YeEM K
dbopMabHOMY OMHUCAHUIO CTEPEOMETPUUECKUX (PAKTOB.

Yriay0seHHblil ypOBEHb
AJuire0pa 1 HayaJIa aHAJIN3A



[ToBTOpenue. Pemienne 3a1ad ¢ UCMOIL30BAHUEM CBOMCTB YUCET U CUCTEM
CUHCJIEHHUS, IEIIMMOCTH, JOJIEM U YaCTEU, MPOLEHTOB, MOAYJIEH uncell. Pemenue
3a71a4 C UCIOJIb30BAHUEM CBOMCTB CTENIEHEW U KOPHEW, MHOTOYJICHOB,
npeodpa3oBaHU MHOTOWICHOB M IPOOHO-PAIIMOHANTBHBIX BhIpaKeHU|. Perenue
3a71a4 C UCIO0JIb30BaHUEM TPalyCHOM MephI yria. Moiyib 4ucia U €ro CBOMcCTBa.
Pemienne 3amau Ha ABM)KEHHE M COBMECTHYIO pabOTy, CMECH U CILJIaBbI C TIOMOIIBIO
JIMHEWHBIX, KBAPATHBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUHN U UX CUCTEM.
Pemenune 3a1a4 ¢ mOMOIIBIO YUCIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJHOM
MEPEMEHHOM, C MPUMEHEHUEM U300paKEHUS YHCIIOBBIX TPOMEXKYTKOB. PelieHne
3a]1a4 C UCTOJIb30BAHNEM YHCIOBBIX (DYHKIIMHA U UX TpadukoB. VMcnons3oBanme
CBOICTB U Irpa)KOB TUHEHHBIX U KBaJAPATHUHBIX QYHKIUI, 0OpaTHOU

MPOTIOPITMOHAIEHOCTH M PYHKITUU Y = Jx.T paduyeckoe pelieHne ypaBHEHUN 1
HepaBeHCTB. Mcnonb30BaHue onepanyii HaJl MHOKECTBAMU U BbICKA3bIBAaHUSMM.
Hcnonp30BaHrE HEPABEHCTB U CUCTEM HEPABEHCTB C OJTHOW IMEPEMEHHOM, YHCIOBBIX
MIPOMEKYTKOB, UX 00bETMHEHUM U niepecedeHuil. [[puMeHenne npu peieHuu 3aia4y
CBOMCTB apu(METUUYECKON U TEOMETPUUECKON MPOTPeccrur, CyMMUPOBAHHUS
OECKOHEUYHOM CXOJIAIIEHCS TEOMETPUIECKOM MPOrPECCHUHU.

MHoxecTBa (UUCIOBBIE, TEOMETPUUYECKUX GUTyp). XapaKTepUCTUUECKOE CBONCTBO,
AJIIEMEHT MHOKECTBA, ITyCTOe, KOHEYHOE, OECKOHEYHOE MHOKECTBO. CIIOCOOBI
3amanust MHOXecTB [lonmMHokecTBO. OTHOIIEHUS TPUHAIJICKHOCTH, BKIIFOUCHUS,
paBeHcTBa. Onepanuun Hag MHOXecTBaMu. Kpyru Ounepa. Koneunsie n
OECKOHEUHbIE, CYETHBIE M HECUETHBIE MHOYKECTBA.

HcTtuHHBIC U JIOKHBIE BHICKA3bIBaHMS, OTIEPAIIMM HaJ| BHICKA3bIBAHUSIMU. Arneebpa
evickazvieanull. CBsi3b BBICKa3bIBAHUM C MHOKECTBaMU. KBaHTOPBI CYIIECTBOBAHUS
U BCEOOIIHOCTH.

3akoHbI TOTUKH. OcHOBHble ocuyecKue npasuia. PellieHne JTOrnyeckux 3a1ad C
WCIIOJIb30BaHUEM KPYTOB Dilliepa, OCHOGHbIX 102UHECKUX NPABUL.

Ymo3zakmoueHuss. OG0CHOBaHMS M IOKA3aTeIbCTBO B MaTemMaTuke. TeopeMbl. Buapl
MaTEeMaTUYECKUX YTBEPKIECHUN. Buowvl dokazamenvcms. Mamemamuueckas
UHOYKYUSL. Ymeeporcoenus: oopamuoe OaHHOMY, NPOMUBONOJI0NHCHOE, 0OpamHOoe
NPOMUBONONIOHNCHOMY OarnHoMy. [IpU3HaK U CBOMCTBO, HEOOXOAMMBIC U JOCTATOYHbBIC
YCJIOBHUSL.

OcHosuas meopema apugpmemuxu. Ocmamku u cpaguenusi. Aneopumm Esxiuoa.
Kumaitickas meopema 06 ocmamxax. Manass meopema @epma. Q-uunvle cucmemol
cuucnenus. Oyukyusn Jinepa, yucio u cymma oeaumerieli HamypaibHo20 YUcid.
Panuannas Mepa yriia, TPUTOHOMETpUUYECKask OKPYKHOCTh. TpUTrOHOMETpHUYECKUE
GbyHKIIUY yucen ¥ yrioB. @opMysibl IPUBEJEHUS, CIOKEHUS TPUTOHOMETPUIECKUX
byHKuui, GopMysibl IBOMHOTO U OJIOBUHHOTO aprymeHnTa. [IpeobpazoBanue
CYMMBI, Pa3HOCTHU B MPOU3BEICHUE TPUTOHOMETPUIECKUX (DYHKIIUI, U HA00OPOT.
Hymu pyHkmm, mpomMeXyTKH 3HaKOMIOCTOSIHCTBA, MOHOTOHHOCTh. Hanbomnbiiee u
HauMeHbIee 3Hauenne Gynkumn. [lepuoanueckue GyHKIIMN 1 HAUMEHBITUN

nepuos. UeTHble U HeueTHble GyHKIMH. DPyHKyUU «OpobHas yacmp uuciay Y ={X| u
«yenas wacmo uucia» Y =[X].

Tpuronomerpruueckne PyHKITUU YUCIOBOTO apTyMEHTa Y =C0SX, y=sSinx, y=tgx,
y = ctg x . CBoMCTBa U TpaUKN TPUTOHOMETPUUECKHUX (DYHKITHIA.



OOpatHble TPUTOHOMETPUYECKUE (DYHKIIMH, UX TJIABHbIE 3HAYEHHU S, CBOMCTBA U
rpaduku. Tpuronomerpuueckue ypapHeHUs1. OTHOPOIHbIE TPUTOHOMETPUUECKHE
ypaBHEHUs. PelieHne mpocTenmnx TPUroHOMETPUUECKUX HEPABEHCTB. [Ipocrenmme
CHUCTEMbI TPUTOHOMETPUUECKUX YPABHEHHIA.

CremneHb ¢ IeHCTBUTEIBHBIM MOKa3aTeIeM, cBocTBa cTeneHu. [IpocTeiime
NoKa3aTelibHbIEe YpaBHEHUs U HepaBeHCTBa. [loka3zarenbHas GyHKIMS U €€ CBOWCTBA
u rpaduk. Yucno ¢ u QyHKIusA y=e*.

Jlorapudwm, cBoiicTBa norapudma. JlecITHUHBIN U HATypalbHbII JIOTapudM.
[Tpeobpa3zoBanue norapupMudecKkux BoipakeHui. Jlorapumuuecknue ypaBHeHUS U
HepaBeHcTBa. Jlorapupmuueckas GyHKIUS U €€ CBOMCTBA U rpauK.

CrenenHast QyHKIus U ee cBoicTBa U rpaduk. MppanmoHaibHble ypaBHEHHUS.
[lepBuyHBIC MPEACTaBICHUS O MHOXECTBE KOMILJIEKCHBIX Uncen. /eticmaust ¢
KomMnieKkcHuiMu yuciamu. Komnaexcrno conpscennvle yucna. Mooynv u apeymenm
yucna. Tpuconomempuyeckas popma KOMIIEKCHO20 Yucia. Pewenue ypasnenuii 6
KOMNJIEKCHBIX YUCTAX.

MeTton uHTEpBaIOB I pelieHus HepaBeHCTB. [IpeobpasoBanus rpadukos
(YHKIMI: CIIBUT, YMHOKEHUE Ha YUCIIO, OTPAKEHUE OTHOCUTEIBFHO KOOPAUHATHBIX
oceil. ' papuueckue MeToabl pelieHrs ypaBHEHUI U HEPaBEHCTB. Pemenue
YpaBHEHUH U HEPABEHCTB, COJAEPKAILNX EPEMEHHYIO 1OJ] 3HAKOM MOTYJIS.
CucreMbl IOKa3aTeNbHbIX, JOrapu(pMUIECKUX U UPPALMOHATIBHBIX YPABHEHUIA.
CucreMbl IOKa3aTeNbHbIX, JOrapu(pMUUECKUX U UPPALIMOHATIBHBIX HEPABEHCTB.
B3aumHuo oOpathbie pyHkuuu. ['paduku B3auMHO 0OpaTHBIX (QYHKIUM.
VYpaBHEHUS, CUCTEMBI YPABHEHUH C TAPaMETPOM.

@opmyna bunoma Heromona. Pewenue ypasnenuti cmenenu viuie 2 cneyuaibHuix
6u008. Teopema Buema, meopema be3y. Ilpusooumvie u nenpusooumovie
MHoeounenvl. OcnosHas meopema anzeopvl. Cummempuieckue MHO2OYIEHbL.
L]enouucnennvie u yenro03HauHvle MHO20UIEHbI.

HHuogpanmoswr ypasnenus. [lennvie Opobu. Teopema Depma o cymme k6adpamos.
Cymmbl u psovl, Memoovl CyMMUPOBAHUS U NPUSHAKU CXOOUMOCHIU.

Teopemvl 0 npubnuICeHUU OCUICMBUMETLHBIX YUCE] PAYUOHATbHBIMU.

MHnoowcecmea na KoOpOUHAMHOU NIOCKOCMIU.

Hepasencmeo Kow—Bynsaxosckozo, nepasencmeo Hencena, nepaserncmesa o
CPEOHUX.

[Tonsitue npenena GpyHKkuuu B ToUke. [lonamue npedena ¢yHkyuu 6 beckoneuHocmu.
Acumnmomul epaguka ¢pynxyuu. Cpasnenue 6ecKoHeuHo MAanbiX U OECKOHEeUHO
oonvuux. HenpepsiBHOCTh PyHKIIMU. Coticmea Henpepulénbix ¢yHkyuil. Teopema
Beuiepuwumpacca.

Hudbdepenuupyemocts pynkiuu. [IponsBonnas Gpyukiuu B Touke. Kacatenbnas k
rpaduky byakinuu. ['eoMmeTpudeckuii 1 GU3NIECKUNA CMBICI IPOU3BOTHOM.
Ipumenenue npouszeoonoii 6 ¢puzuxe. IIpon3BoAHBIE TIEMEHTAPHBIX (QYHKIIHUI.
[TpaBuna nuddeperupoBanus.

Bropas npousBoiHas, ee TeEOMETPUIECKUN U (PU3UUECKUI CMBICTT.

Touku 3kcTpeMyMa (MakcUMyMa U MUHMMYMa). MccienoBanue 3jaeMeHTapHbIX
(GyHKUHIA Ha TOYKU SKCTPEMYMa, HauOoJIblliee U HAMMEHbIIIEe 3HAYE€HHE C TOMOIIBIO
poU3BOAHOMU. [locmpoenue epaghurxoe hynkyuii ¢ NOMOUbIO NPOU3BOOHBIX .



lIpumenenue npouzsoonoii npu peweHuu 3aoay. Haxosxcoenue sxcmpemymos
@DYHKYULI HECKONbKUX NePeMEeHHbIX.

[TepBooOpa3zHas. Heonpenenennsiii uuTerpai. [leppoodpasHbie 2ieMeHTapHBIX
byukiui. [Tnomanp kpuBoauHeliHon Tpaneuun. opmyna Herotona-JIeitonuna.
OmnpeneneHHbIl UHTETpal. Boiuucienue niowadetl niockux guayp u 06vemos mei
8pawenusi ¢ NOMOWbIO UHMeSpad..

Memoowi pewienus (hyHKYUOHANbHBIX YPAGHEHUL U HEPABEHCME.

I'eomeTrpus

[ToBTOpeHue. Pemenue 3amay ¢ HCMOIBL30BAHUEM CBOMCTB (DUTYP HA IUIOCKOCTH.
Pemienue 3a1au Ha J0Ka3aTEILCTBO U MMOCTPOCHUE KOHTPIIpUMEpOoB. [IpuMenenue
IIPOCTENIINX JIOTUYECKUX ITpaBwiI. Pemienne 3a1a4u ¢ UCIoab30BaHUEM TEOPEM O
TPEYTOJIbHUKAX, COOTHOIIEHU B MPSIMOYTOJIBHBIX TPEYTOJbHUKAX, (DaKTOB,
CBSI3aHHBIX C YETBHIPEXYTroJbHUKaMU. Perienne 3a1a4 ¢ ucnoyib3oBaHueM (akToB,
CBSI3aHHBIX C OKPY>KHOCTSIMU. Pellienne 3a1a4 Ha U3BMEPEHUS Ha MIIOCKOCTH,
BBIYHCIICHUS JIJTMH U TUTOIIaNiel. Pewenue 3a0au ¢ NOMOWbI0 6eKMopos U
KOOpOuHam.

Harnsinnas crepeomerpus. [Ipusma, napamnenenunesn, nupaMuaa, TETPasdap.
OCHOBHBIE MTOHATHS TEOMETPHUH B IPOCTPAHCTBE. AKCUOMBI CTEPEOMETPHUH U
ciencTBus u3 Hux. [lousmue 06 akxcuomamuyeckom memooe.

Teopema Menenas onss mempasopa. IloctpoeHue ceueHuit MHOTOIPAaHHUKOB
MeToaoM cienoB. LlenTpansHoe npoekTupoBanue. [loctpoenue ceuenuit
MHOTOTPAHHUKOB METOJIOM ITPOCKIIUMA.

CxkpeniuBaroniyecs npsMbie B MPOCTPAHCTBE. YTOI MEXIYy HUMU. Memoowl
HAXO0HCOEHUSL PACCMOAHUL MEHCOY CKPEUWUBATOWUMUCS NPAMBIMU.

Teopembl 0 apamieIbHOCTH NPSIMBIX U IUIOCKOCTEH B TpocTpaHcTBe. [lapaniensHoe
MIPOCKTUPOBAHKE U N300pakeHue Puryp. I eomempuueckue mecma mouex 8
npocmpancmee.

[leprieHIUKYISIPHOCTD OPSIMOM U TIOCKOCTU. OPTOTrOHAIBbHOE MTPOEKTUPOBAHUE.
Haxsionnsie u npoekuuu. Teopema o Tpex nepneHauKysipax.

Buowvr mempasopos. Opmoyenmpuueckuti mempasop, KapKacHvlil mempasop,
pasHozpannslil mempasop. Ilpsamoyeonvuolii mempas’op. Meouarnvt u bumeouarvl
mempasopa.

Jlocmpausanue mempasopa 0o napanieienuneod.

Paccrosinusa mexnay gurypamu B npoctpaHcTBe. OO1Mii nepneHIuKyisip 1ByX
CKPEIIHUBAIOIIUXCS MPSIMBIX.

VYrael B ipoctpancTBe. [lepneHaukynspHbie MI0CKOCTU. [110uadb opmo2oHaibHo
npoekyuu. Ilepnenouxynapuoe ceuenue npusmol. TpexepanHulil u MHO202PAHHbIU
yeon. Ceolicmea niOCKUX y2no8 MHo2o2panhozo yeia. Ceoticmea niocKux u
08Y2PAHHBIX Y2108 MpexepanHo2o yena. Teopemvi KOCUHYCO8 U CUHYCO8 ONls
mpexzpanHo2o yena.

Byl MHOrOrpaHHUKOB. Pazeepmku mHoeoepannuxka. Kpamuatiwiue nymu na
NOBEPXHOCU MHO20CPAHHUKA.

Teopema Dunepa. [IpaBuiibHbIE MHOTOTPAHHUKH. /[80UICIMBEHHOCHb NPABUTLHBLX
MHO202PAHHUKOB.

[Tpusma. [Tapannenenunen. CpoiicTBa napamienenunena. [I[pamMoyroabHblii
napaienenumen. HaknoHHbIe TPU3MBI.



[Mupamuna. Buasl nupamu. DneMeHThI TPaBUIIbHON mupamuabl. [Tupamuasl ¢
PaBHOHAKJIIOHEHHBIMU PeOpaMH U TPAHSIMHU, HX OCHOBHBIC CBOICTBA.

[Tnomany moBepxXHOCTEH MHOTOTPaHHUKOB.

Tena BpameHus: MWIMHIP, KOHYC, ap U chepa. CedeHns NUIMHIPA, KOHYCA U
mapa. [1lapoBoii cermMeHT, mapoBoi CJIOH, IIapOBOM CEKTOP (KOHYC).

YcedeHHas mupaMuia ¥ yCEUCHHBIN KOHYC.

Dnemenmul chepuyeckou ceomempuu. Konuueckue ceuenus.

KacarenbHbie ipsiMbIe 1 TITIOCKOCTH. BrimcanHbie 1 onmucaHHbIe Cephl.
Kacarwowuecs cgepvi. Kombunayuu men epawjenus.

Bexkrops! u koopauHaTel. CyMMa BEKTOPOB, YMHOKEHHE BEKTOPA HA YUCIIO. YTOJI
MeXay BekTopamu. CKalIsipHOE TPOU3BECHUE.

VYpaBHenue miockocti. opMyiia pacCTOSHUS MEXTY TOUKaMH. Y paBHEHHE CHepHl.
Dopmyna paccmoanus om mouxu 00 niockocmu. Cnocodwvl 3a0anus NPAmMou
YPAaSHEeHUAMU.

Pewenue 3a0au u ookazamenvbcmeo meopem ¢ NOMOUBIO BeKMOPO8 U MEMOOOM
KOOpOuHam. DiemMeHmbl 2eoMempuu Macc.

[Tonsitue oobeMa. O6beMbl MHOTOTPaHHUKOB. OOBEMBI TEJ BpallleHUsl. AKCUOMbI
obvema. Bvisoo popmyn 06vemos npsamoy2oabHo20 napaieienuneod, npu3mvl u
nupamuovt. Popmyvl 0151 HAX0AHCOeHUsL 00vema mempasopa. Teopemvt 06
OMHOWEHUAX 0OBbEMOS.

Ipunosrcenus unmezpana K 8bI4UCIeHUIO 00beMO08 U NOBEPXHOCMEL mell 8PAUeHUs.
Ilnowaow cghepuueckoco nosca. Obvem waposozo cuos. Ilpumenenue 06vemos npu
peuienuu 3a0ay.

[Tnomans chepsl.

Pazeepmra yunrunopa u konyca. Ilnomaas mOBEpXHOCTH HMWIMH/PA U KOHYCA.
KoMOunHaImm MHOTOTPaHHUKOB M TEJT BpaICHUS.

[Togobue B mpoctpancTBe. OTHOIIEHNE 00BEMOB 1 TIJIOIIAICH TOBEPXHOCTEH
NMOI00HBIX GUTYP.

Hsudicenus 6 npocmpancmee: napaniebHblii NePeHOC, CUMMEMPUsT OMHOCUMETbHO
HAOCKOCIU, YEHMPATIbHASL CUMMEMPUS, NOBOPONT OMHOCUMETbHO NPSIMO.
IIpeobpazosanue nooobus, comomemus. Pewenue 3adau na nrockocmu c
UCNOIL308AHUEM CINEPEOMEMPUUECKUX MEMOOO8.

BeposATHOCTH U CTATHCTHKA, JIOTHKA, TeOPHUs rpadoB U KOMOMHATOPHKA
[ToBTOpenue. Ncnonb3zoBanue TaOJINIl U JUArpaMM sl IPEICTAaBIECHUS JaHHBIX.
Pemenue 3a1a4y Ha NPUMEHEHHE ONUCATENbHBIX XapAKTEPUCTUK YUCIOBBIX HAOOPOB:
CpPEeIHHX, HAaMOOJIBIIEro 1 HAMMEHBIIETr0 3HaYEHUs, pa3Maxa, TMCIePCUuu U
CTaHJIapPTHOTO OTKJIOHEHHUsI. BbIYKCieHue 4aCTOT U BEPOSITHOCTEN COOBITHIA.
Brruncienrue BEpOsSTHOCTEN B OMNBITAX C PABHOBO3MOXHBIMH 3JIEMEHTapPHBIMU
ucxogamu. Mcrnonbp3oBanne KOMOMHATOPUKH. Beruncienue BeposiTHOCTEH
HE3aBUCUMBIX cOObITHH. Mcnionb30Banme (GopMyIIbl CIOKEHUS BEPOSTHOCTEH,
auarpaMm Diiepa, AepeBa BeposTHOCTEH, popMyibl bepHyu.

Beposimnocmnoe npocmpancmeo. Axcuomvl meopuu 6eposimuocmen.

YcioBHasg BEpOATHOCTB. [IpaBuino ymHOkeHHs BeposTHOCTEW. DopMyJia MoJHOU
BepostHocTu. Dopmyna balieca.

JluckpeTHbIE CilydailHbIE BEIMUMHBI U pacnpeneieHus. CoBMECTHbIE
pacnpenenenus. Pacnpenenenue CyMMbl M IPOU3BEICHNS HE3ABUCUMBIX CITy4alHBIX



BeIMYMH. MaremMaTrueckoe 0KUJIaHue U JUCTIEPCHS CIIyHYaitHOW BEIMYUHBI.
MatemMatuyeckoe OKuJlaHue U AUCIEPCUsI CYMMBI CIIy4ailHbIX BEJTUYHH.
bunapnas cinyyariHas BeIM4YMHA, pacnpenencuue bepuymu. ['eomerpuueckoe
pacnpenenenrue. buHoMuanbsHOE pacrpeesieHue U ero CBOMCTRA.
l'unepeeomempuueckoe pacnpedenenue u e2o c8oUCMaA.

HenpepoiBHbIe citydaiinbie BenuuuHbl. [1OTHOCTH BeposiTHOCTH. DyHKIINS
pacnpeneneHusi. PaABHOMepHOeE pacipeiesieHue.

Ilokazamenvroe pacnpedenenue, e2o napamempeol.

Pacnpeoenenue Ilyaccona u e2o npumenenue. HopmaiibHOE pacnpeeieHue.
Oynknwms Jlammaca. [lapamerpsl HOpManbHOTO pacnpenenenus. [Ipumepst
CIy4ailHBIX BEJIUYMH, TOJYMHEHHBIX HOPMAJIbHOMY 3aKOHY (TIOTPEUIHOCTh
U3MEPEHUM, POCT YeNIOBeKa). [lenmpanvras npedenvras meopema.

Hepasencmeo Yeobwviuesa. Teopema HYebviwesa u meopema bepuynnu. 3axon
oonvuiux yucen. Boibopounsiii memoo uzmepenus eeposimuocmet. Ponv 3axona
OoLUUX YUCeN 8 HAYKe, NPpUpooe U obwecmae.

KoBapuanus nByx ciydaiiHbiX BesinurH. [loHsTHE 0 KO PUITMEeHTE KOppEIsaIuu.
CoBMecTHbIE HAOIOICHUS IBYX CIIYYalHBIX BETUYHH. Boibopounvili ko3gpuyuenm
koppenayuu. Jluneunas peespeccusl.

Cmamucmuueckas eunomeza. Cmamucmuka Kpumepusi u ee ypo8eHb 3HA4UMOCHU.
IIposepxa npocmetiwux cunomes. Imnupuyeckue pacnpeoeneHus U ux ces13b ¢
meopemudeckumu pacnpeoenenusmu. Paneoeas koppenayusi.

Ilocmpoenue coomeemcmeuil. HnvekmusHbvle U CIOPbEKMUBHbIE COOMBEMCIMEUSL.
buexyuu. /[uckpemnas nenpepvienocmo. llpunyun /{upuxe.

Koouposanue. /{gouunas 3anuce.

OcHosnvie nousimusi meopuu epaghos. /lepesvs. J[{eouunoe oepeso. Cesaznocme.
Komnonenmui ceésasnocmu. Ilymu na epaghe. Jiineposvt u I amunomonosst nymu

TemaTnuyeckoe NJIAHUPOBAHUE
10 MaTeMaTHKe (BKJIYas ajJredpy U HA4ajIa MaTeMaTHYECKOIr0 AHAJIN3a)

10 xnace
Ha3BaHue Tembl, KouunvectBo | Conep:kanue, npoiaenHoe | Kosauue
(pa3aesia) yueOHoOro 4acoB HA ypOKe CTBO
npeaMera, Kypca KOHTPO
JIbHBIX
padort
JlecTBUTEIBbHBIE YHCJIA. -
9 yacos
HatypanbHble u 11embie 1 MHO0XeCTBO HATypaJIbHbIX U
qycla. HEJbIX YHCET.
PanmonansHeie unca. 1 MHoxecTBa (palliOHATbHBIX
qucen).




XapakTepuCTUUECKOE
CBOMCTBO, DJIEMEHT
MHOKECTBA, MMyCTOE,
KOHEYHOE, OCCKOHEUHOEC
MHOKECTBO

WppannonanpHbIe yucia. 1 MHoxecTBa
(MppalMOHAJIBHBIX YHCEN).
XapaKTepUCTUYECKOE
CBOMCTBO

MHOX€eCTBO 1 MHoxecTBa

JIEHCTBUTEIILHBIX YHCEII. (IEMCTBUTEILHBIX YHCE).
XapaKkTepUCTUUECKOE
CBOMCTBO

Monyiib 1 Monyib yucia u ero

JICMCTBUTEIILHOTO YHCJIA. CBOMCTBO.

MeToa MaTeMaTHIECKOM 1 VYMoO3aKkIroueHHUS.

HMHAYKIOWH.

O06ocHOBaHHUS U
JI0Ka3aTelIbCTBO B
MaremaTuke. TeopeMsl.
Buabpr MmaTeMaTHIeCKUX
YTBEPKJICHUN. Buowl
00KA3amMenbCma.
Mamemamuueckas
UHOYKYusl. Ymeepoicoenus:
obpammuoe 0aHHOMY,
NPOMUBONOJIONCHOE,
obpamuoe
NPOMUBONONIONCHOMY
oannomy. [Ipu3Hak u
CBOMCTBO, HEOOXOUMEIEC 1
JIOCTaTOYHBIC YCIIOBHSI.

YucsaoBbie PyHKIHUH.

6 yacoB

Onpenenenue ynucaoBoi 1 Onpenenenue yucaoBoi

(GyHKIHMH U CTIOCOOBI ee byHKIIUU.

3aJlaHusl.

CaoiicTBa pyHKIUH. 2 Hynmu @ysknumu,
IPOMEKYTKH
3HAKONOCTOSIHCTBA,
MOHOTOHHOCTb.

HaubGonpiiee u HauMeHbIIIee
3HauYeHUE PYHKIINH.
[Tepuoanueckue GyHKIUU U
HAUMEHBIIUHN TEPUOI.
YeTHbIE 1 HEYETHBIE
byHKIMn. DyHKyuu




«OpOOHAs Hacmv YUCIA»
y={x} u «yenas vacmo

uucnay Y =[x|.

Ilepnonnueckue
(GyHKITUH.

[Tepuonnueckne PyHKITUU U
HaMMCHBIINN TICPUO/I.
YeTHbIC U HEYECTHBIC
byskuu. Oyukyuu
«OpobHas yacmsv yucia»

y= {X} U «yenas 4acmo

uucnay Y= [X] :

OO6partHas yHKIHS.

1

OO6partHast pyHKIHSI.

Tpuronomerpuyeckue QyHKIUM.

25 yacoB

UucnoBasi OKpYKHOCTb.

1

Tpuronomerpuueckas
OKPY>KHOCTb, paOUAHHAS
Mepa yaia.

Hucnoast OKpyKHOCTb
Ha KOOPAMHATHOU
IIJIOCKOCTH.

Tpuronomerprueckas
OKPY>KHOCTb, paOUAHHAS
mepa yena. 3Ha4eHus
TPUTOHOMETPUUYECKUX
bynxkmmii s yrimos 0°, 30°,
45°, 60°, 90°, 180°, 270°.

CuHYC 1 KOCUHYC.
TaHnreHc 1 KoTaureHc.

CuHyc, KOCUHYC, TAHT€HC,
KomawueeHc POU3BOJILHOTO
yria. OCHOBHOE
TPUTOHOMETPUYECKOE
TOKJIECTBO U CIICICTBUS U3
Hero. 3HaYeHUs
TPUTOHOMETPUYECKHUX
bynxkmmii s yrimos 0°, 30°,
45°, 60°, 90°, 180°, 270°.

m T T T

0, —, —,—, — pan).
( 6 4 3 2p )

Tpuronomerpruueckue
(GYHKIIMHA YUCIIOBOTO
apryMeHTa.

Tpuronomerpuueckas
OKPYXHOCTb, paOUaHHAs

(0 m T T T
mepa yena. (0, 513’2
pan).

Tpuronomerpruueckue
(GyHKUIHMH YTIIOBOTO
apryMeHTa.

Tpuronomerpuueckas
OKPY>KHOCTh, pAOUAHHAS




mepa yena. (0, g

T T
372

n|a

pan).

dopMyIibl TPUBEACHHUS.

Dopmynvl npusedeHus,
G opmynvl 080UIHO20O

apaymenma.
dyukmus y=sinx, ee Tpuronomerpudeckue
CBOMCTBA U TpauKH. GyHKIIIH

y=C0SX, Y =sinx,y = tgx Dynx
yus CBolicTBa U rpaduKu

TPUTOHOMETPHUUECKHIX
byHKIMA.

OyHKIHs y=COSX, e TpuronomeTpudeckue

CBOMCTBA U TpaduK. byHKIIIH

y=C0SX, Yy =SsinX,y =tgx Pyux
yus y =ctgx . CBOMCTBa U

rpaduku
TPUTOHOMETPUUYECKUX
GyHKIUH.
[leprognuHOCTb [leproanueckue GpyHKINU.
rpadukoB
TPUTOHOMETPUUECKUX
GyHKIHIM.
[IpeobpazoBanue lIpeobpaszosanus epaghuxos
rpaukoB @yHKYuLL: cosue 800b
TPUTOHOMETPHUECKUX KOOPOUHAMHbBIX Ocel,
GbyHKITHA. pacmsdiceHue u cxcamue,

ompasicenue OMHOCUMENbHO
KOOPOUHAMHBIX OCEll.

I'paguueckue memoosi
peuienust ypasHeHuul u
HepaseHCcms.
Oyukuuu y=tgx, y=Cctgx, Tpuronomerpuueckue
UX CBOMCTBA U rpauKH. byHKUIMN

y=C0SX, Yy =SsinXx,y =tgx Qyux
yus y = ctgx . CBoiicTBa U

rpaduKu
TPUTOHOMETPUYECKUX
byHKITHH.
OOparHblie OO6parnble
TPUTOHOMETPUUECKHE TPUTOHOMETPUUYECKNE
GyHKIUH. (yHKIMH, UX TJ1aBHBIE

3HAYEHMSI, CBOMCTBA U
rpaduku. Obpamusie
MpPUSOHOMEempUYecKue




@yHKYuUU, UX ceolicm8a u
epaguxu.

Tpuronomerpnyeckue ypaBHeHHsI 1 HEPaBEHCTBA.

16 yacos

Apkkocunyc. Pemenne
ypaBHEHMS COSX=a.

2

APKKOCHHYC.
[Ipocrenmmue
TPUTOHOMETPHUUECKHE
ypaBHeHus. Penienue
TPUTOHOMETPHUUECKUX
YPAaBHEHHI.

Apxkcunyc. Perrenue
ypaBHEHHs SiNx=a.

Apxkcunyc, [Ipocreiiue
TPUTOHOMETPHUUECKHE
ypaBHeHUs. Pemenne
TPUTOHOMETPHUUECKUX
YPAaBHEHHU.

ApKTaHTeHC U
apKKOTaHreHc. Pemenue
ypaBHeHuUs tgx=a,
ctgx=a.

ApPKTaHT€HC YHCIIa.
Apxkomaneenc uucia.
[Ipocrenimmue
TPUTOHOMETPHUUECKHNE
ypaBHeHUs. Pemenne
TPUTOHOMETPUUECKUX
ypaBHeHU. Pewenue
npocmeuuux
MPUSOHOMEMPUUECKUX
HepaseHCcms.

Tpuronomerpuyeckue
YpaBHEHUS.

[Ipocreimmue
TPUTOHOMETPUYECKHUE
ypaBHeHUs. Penienue
TPUTOHOMETPUUECKUX
YPAaBHEHHI.

Pewenue npocmeuwux
MPULOHOMEMPUYECKUX
HepaseHcms.

IIpocreimme
TPUTOHOMETPHUUECKUE
yYpaBHEHHUS U
HEPABEHCTBA.
(yrmyOneHHBIH)

OnHOpOHbIE
TPUTOHOMETPUUECKHUE
ypaBHeHus. Pemienue
MPOCTEUIINX
TPUTOHOMETPHUUECKUX
HepaseHCTB. [Ipocreiimue
CUCTEMBI
TPUTOHOMETPUYECKUX
YPaBHEHU.

Metonp! penieHust
TPUTOHOMETPUYECKHUX
YpaBHEHUN.

OnHOpoaHbIE
TPUTOHOMETPUYECKUE
ypaBHeHuUs. Pemenne
MPOCTEUIINX




TPUTOHOMETPUUYECKHUX
HepaBeHCTB. [IpocTenime
CUCTEMBI
TPUTOHOMETPUUYECKHUX
YPaBHCHUI.
IIpeoOpa3oBaHue TPUTOHOMETPUYECKHUX BHIPAKECHUH.
23 yacoB
CuHYyC U KOCUHYC 4 DopMyJIbl IPUBEICHNUS,
CYMMBI U Pa3HOCTH CIIOYKEHUS
apryMEHTOB. TPUTOHOMETPUUECKUX
byHKIui, GopMyIIbl
JIBOMHOTO M MOJIOBUHHOTO
aprymeHTa.
Tanrenc cymmsI 1 2 dopMyIibl TPUBEIACHUS,
Pa3HOCTH apryMEHTOB. CJIOXKEHUS
TPUTOHOMETPUUECKUX
GyHKUIUNA, HOPMYIIBI
IIBOMHOT'O U MTOJIOBUHHOT'O
aprymMeHTa.
@opMyJIbl ABOMHOTO 3 @opMyJIbl ABOMHOTO U
yria. @opmyJibl MOJIOBUHHOTO apryMEHTa.
MTOHMKEHHUSI CTENIEHU
[IpeoOpa3oBanue cymm 3 [IpeoGpa3oBaHue CyMMBl,
TPUTOHOMETPUUECKUX Pa3HOCTHU B IPOU3BEICHUE
GbyHKUMIA B TPUTOHOMETPHUUECKUX
TIPOM3BEICHUA. byHKIUH, 1 HA000POT.
[IpeoOpazoBanue 2 [IpeoOpazoBaHue CyMMBlI,
MPOU3BEACHUN Pa3HOCTHU B IPOU3BEIAECHUE
TPUTOHOMETPUUECKUX TPUTOHOMETPUUECKUX
(YHKIHIA B CYMMBI (GyHKUMNA, 1 HA0OOPOT.
[IpeobOpazoBanue 1 [IpeobpazoBanue
BhIpakeHus A Sin X+ B TPUTOHOMETPUUECKUX
cos X k By C sin(x+t). (GYHKITHIA.
Metonsl penenus 5 Metonsl penienus
TPUTOHOMETPUUECKUX TPUTOHOMETPHUUECKUX
YpaBHEHUM. YPAaBHEHHI.
(yriyOneHHbli).
IIpousBoanas.
42 gyaca
Hucnosbie 2 Hucnosbie
MOCJIEIOBATEIBHOCTH U NOCJIENOBATEIBHOCTH.
ux cBoucTBa. [Ipenen
IIOCJIEIOBATEIBbHOCTH.
CymMa GeckoHEeUYHOM 1 Yucnossie
reOMETPUYECKON [OCJIEOBATEIBHOCTH.
MIPOTPECCHUHU.




[Ipenen byHKIMN. 3 [Tonstue npenena pyHKIUMU
B Touke. [lonamue npeodena
@dyHKyuu 6 6eCKOHEeUHOCHU.
Acumnmomel epaghuxa
@yHxyuu. HenmpepbIBHOCTD
(YHKITHH.
Onpenenenue 2 [IpousBoaHast GyHKINH B
IIPOU3BOJTHOM. Touke. [IponsBonnbie
AIIEMEHTAPHBIX (PYHKIIMA.
Brruncnenne 4 [IpousBoaHast GyHKINH B
IPOU3BOJIHBIX. Touke. [IpousBoiHbIE
AJIEMEHTapHbBIX PYHKIUH.
HuddepenimpoBanue 2 Ilpasuna
CJIIO’)KHOU (DYHKIIHH. ougppepenyuposarus.
Huddepenmpoanue Bmopas npouzeoonas, ee
oOpatHOM (PYHKIIUU. ceomempuyecKuu u
(yriyOJieHHBI ) Quzuueckull CMvici.
lIpumenenue npousz8o0Hot
npu peueHuy 3a0ay.
YpaBHEHUE KacaTeIbHON 2 Kacarenbnas k rpaduxy
K rpaduky QyHKIHMA dbynakuuu. ['eomerpudeckuit
U QU3HYECKUI CMBICT
IIPOU3BOJHOM.
[Ipumenenue 3 [TonsiTue 0 HEMPEPBHIBHBIX
IIPOM3BOHOU IS bynkuusx. Touku
UCCIeI0BaHus (PYyHKITUH AKCTpeMyMa (MakCuMyMa U
Ha MOHOTOHHOCTbH H mMuHUMyMa). MccnenoBanme
AKCTPEMYMBI AIIeMEHTApHBIX (PYHKITUN Ha
TOUYKH IKCTPEMyMa,
lIpumenenue npousz8o0Ho1
npu peweHuuy 3a0au.
[Toctpoenue rpadukoB 2 Ilocmpoenue epaghuxos
hyHKIUH @DYHKYULL ¢ NOMOWBIO
npou3eoonwix. [lpumenenue
NPOU3800HOU NPU peLeHUuU
3adau.
[Ipumenenue 5 Uccnenosanue

NIPOU3BOAHOU ISt
OTBICKAHUST HANOOJIBIIINX
U HAaUMEHBIIINX
3HAYCHUM BEJIMYHH

AJIeMEHTapHbIX (PYHKIUN Ha
TOYKHU IKCTPEMYyMa,
HauOoJIbIIIee 1 HAaNMEHBIIIEE
3Ha4YEHHE C ITOMOIIIBIO
IIPOU3BOJHOM.

KommiiekcHbie ynucjia. 7 4acoB

ITepBuuHbIe
MPEJICTABJICHHUS O
MHOKECTBE

1

ITepBuyHbBIC MpeICTABICHUS
0 MHO’KECTBE KOMILJIEKCHBIX
yncen. [eticmeus ¢




KOMIIJICKCHBIX YHCEII.

KOMNJIEKCHLIMU YUCTAMU.
Tpuconomempuueckas
Ghopma KOMNIEKCHO20 YUCIA.

KoMmniekcHbie uncia u 1 Jleticmeust ¢ KOMNIEKCHbIMU
apupMeTHIECKre yucaamu. Komnaexcrno
oriepaluy HaJl HUMH. CONpAdICeHHbIE YUCIA.
Mooynv u apeymenm uucaa.
Tpuconomempuueckas
Gopma KOMIIEKCHO20 Yucia.
KommiekcHble uncna u 1 Tpuconomempuueckas
KOOpJAWHATHAs Gopma KOMNIEKCHO20 YUCaa.
IJIOCKOCTb. Pewenue ypasnenuii 6
KOMNJEKCHBIX YUCTIAX.
Tpuronomerprueckas 2 Tpuronomerpruueckas
dbopma 3anucu dbopma KOMIJIEKCHOTO
KOMIIJIEKCHOI'O YKCIIa yucia. Pemenne ypaBHeHUN
B KOMIUIEKCHBIX YHMCJIaX.
Kommiekchbie uncna u 1 Tpuconomempuueckas
KBaJIpaTHbIC YpaBHEHUS ¢ opma KOMIIEKCHO20 Yucaa.
Pewenue ypasnuenuu 6
KOMNJIEKCHBIX YUCTIAX.
Bo3senenue 1 Bo3Benenne KOMILIEKCHOTO
KOMILUIEKCHOIO YKCIIa B YuCJa B CTEIICHb
CTEICHb
N3Bneuyenue 1 N3Bnedenne KkyOU4eckoro

KyOHM4EeCKOT0 KOPHS U3
KOMIUIEKCHOT'O YUCIIa

KOPHA U3 KOMIIJICKCHOTO
qucia

J1eMeHThl MATEMATHYECKOH CTATHKH,

KOMOMHATOPUKHU U TEOPUH

BEPOSITHOCTH.
11 yacoB

Craructuueckas 2 BeposaTtHOCTh M CTaTUCTHKA.

00paboTKa JTaHHBIX Pabora ciaHHBIMH.

IIpocreimmue 2 Brruucnenne BeposTHOCTEN

BEPOSATHOCTHBIE 3a/1a4U HE3aBUCHUMBIX COOBITH.
Hcnons3zoBanue (popmyiibl
CJI0KEHUS BEPOSTHOCTEN,
auarpamm Ditiepa, AepeBa
BEPOSITHOCTEN, (DOPMYJIBI
bepuymm.

Coueranus u 2 JIMCKpeTHbIE Cily4yalHbIE

pa3MeleHus

BEJIMYMHBI U pacIipeieSICHUS.
CoBMecCTHBIC
pacnpeaeaeHus.
Pacrnipenenenue cymmsl u
MIPOU3BEICHUSI HE3aBUCUMBIX
CIIyYalHBbIX BEJINYHH.




MaremaTnyeckoe OxKugaHue
Y IUCIIEPCUS CIIYYANHOU
BEJIMYMHBI. MaTeMaTnueckoe
0KHMJIaHUE U AUCTIEPCUS
CYMMBI CIIyYalHbIX BEJIUYUH.

®opmyna buroma 1 ®opmyna bunoma Herotona

Hprorona

Cryuaiinble COOBITUS U 3 bunapnas cimydaiinas

UX BEPOATHOCTH BEJINYMHA, PACIPEACICHUE
bepnysm.

IIpaBuIO0 YMHOXKECHUS. 1 YcnoBHas BEPOSITHOCTb.

IlepecTaHoBKH U IIpaBuo yMHOXKEHUSA

(dakTopuabl. BeposiTHOCTENH. PopMyia
IIOJIHOM BEPOSTHOCTH.
®dopmyna baiteca.

Bb100p HECKOJIBKHX 2 I'eometpuueckoe

DJIEMEHTOB. pacrpeneneHue.

bunomMuHaNBHBIE bunomunaneHOE

KO3 PUITUEHTHI. pacrpeneneHue u ero
CBONCTBA.

T'unepeeomempuueckoe
pacnpeoejieHue u e2o
ceotlicmea.

TemaTHuyeckoe NJIAHUPOBAHUE

10 MaTeMaTHKe (BKJIYasi FeOMETPHUIO0)

10 xaace
Ha3BaHue TeMbl, Kouaunvecr | Copepxanue, npoiinennoe | Kosaunue
(pa3aeJia) yueOHOro BO 4aCOB Ha YpOKe CTBO
npeaMera, Kypca KOHTPO
JBbHBIX
padoTr

BBeaenue (aKCHOMBI CTEPEOMETPH

U U UX CJIEJCTBHS) S 4acoB

[IpeameT cTepeomerpum.
AKCHOMBI CTEPEOMETPUH.

1

Harnmannas crepeomerpus.
OCHOBHBIE TOHATHUS
T€OMETPHUU B MPOCTPAHCTBE.




AKCHOMBI CTEPEOMETPUU

HexoTopeie cneacTBus us 1 AKCHOMBI CTEPEOMETPUH U

AKCHOM. ciencrsud u3 Hux. [louamue
00 akcuomamuyeckom
Mmemooe.

Pemenue 3agau Ha 3 Pemenue 3agau.

MIPUMEHECHUE aKCUOM
CTEPEOMETPUU U UX
CJIEJICTBUMN.

IMapa/1eJIbHOCTH NPSIMBIX H

miockocren 19 yacos

[TapannenbHOCTh MPSAMBIX
B IIPOCTPAHCTBE.
[TapannensHOCTH Tpex
MPSMBIX.

1

Teopewmsl 0 mapaIeTbHOCTH
NPSIMBIX | TIOCKOCTEH B
npoctpanctse. [lapamiensHoe
MPOCKTUPOBAHUE U
n3o0paxenue Quryp.
I'eomempuueckue mecma
MoyeK 8 NpoCmpanHcmae.

[TapauienbHOCTD NpSIMOU
Y IUIOCKOCTH.

TeopeMsl 0 mapaIeIbHOCTH
HPSAMBIX U IUIOCKOCTEH B
npoctpancTse. [lapamiensHoe
MPOCKTUPOBAHUE U
n3o0paxxeHue Guryp.
T'eomempuueckue mecma
MoueK 8 NPOCMpPaHcmee.

CxpemmBaromuecs
MpsIMbIE.

CkpemmBaronmecs npsiMbie B
MPOCTPAHCTBE. YTOJI MEXKIY
HUMU. Memoobl HaxoxcoeHus
paAccmOosIHULL MeHCOy
CKpewu8arouuMucs
npamsvimu. PaccTosHus MeXIy
dburypamu B MpoCTPAHCTBE.
OOmumii mepreHIuKyIsp IBYX
CKPENIMBAIOIINUXCS TTPSMBIX.

Yl ¢
COHAITPaBJICHHBIMU
CTOPOHAMH. YTOJ MEXKIY
MPSIMBIMH.

CxkpemuBaronecs npsiMbie B
MPOCTPAHCTBE. YTOJ MEXKIY
HUMH. Memoowl HaxooxicoeHnus
PACCMOSIHULL MeHCOY
CKpewuUBaoWUMUCs
NPSAMBIMU.

[TapajutenbHbIe

[TapaiutenbHOE




ockocTH. [Ipr3Hak
NapajijieIbHOCTH ABYX
mockocrteit. CBOUCTBa

POEKTUPOBAHUE U
n3o0paxenue Quryp.
TI'eomempuueckue mecma

napajuieNIbHbIX Mouex 8 nNpoCcmpaHcmee.

IJIOCKOCTEM.

Tetpasap. 1 Buower mempasopos.
Opmoyenmpuueckuti
mempa’op, KapKacHwlli
mempa’op, pagHOCPaAHHbLI
mempas’op. llpsmoyeonvublil
mempas’op. Meduanwl u
OuMeouanvt mempa’opa.
Hocmpausanue mempasopa
0o napaiienenuneod.

[Tapannenenumnesn. 1 [Tapamnenenunen. CBolicTBa

CgolicTBa rpaHen u rapajuieenuIe1a.

IaroHanen [IpssMOyTOJIBHBIN

MapaJuIeIenunea. MapAJIICIICTIUIIC]T

3azga4yu HAa TOCTPOCHHE 2 [TocTpoenue ceueHunit

CECUYCHU. MHOTOTPaHHUKOB METOJIOM
cienoB. LlenTpanbHOE
MIPOEKTUPOBAHUE.
[TocTpoeHue ceueHunit
MHOTOTPAHHUKOB METOJIOM
MIPOEKIUH.

Pemenue 3amau Ha Temy 2 [TapanienbHOCTH MPSIMBIX U

«ITapannenbHOCTH TJIOCKOCTEN
TIJIOCKOCTEN.

IepneH UKy ISIPHOCTH NPAMBIX M INIOCKOCTel 16 yacos.
[lepnieHaukynsipHbIE 1 [lepnieHAUKYISAPHOCTD
IIPSIMBIE B IIPOCTPAHCTBE. IIPSAMOU U IIJIOCKOCTH.
[TapayutenbHpIe IPSMBIE, OpTtoronanbHoOE
MEPIIEHAUKYJISIPHBIE K IIpOEKTUpOBaHKe. HakiioHHbIE
IIJIOCKOCTH. U IIPOCKLINU
IIpn3nak 1 [leprieHIUKYISIPHOCTD
MEPIIEHINKYJIAPHOCTH MPSIMOM U TNTIOCKOCTH.
MIPSAMOM Y IIJIOCKOCTH.

Teopema o npsamoi, 1 IlepnieHAUKYISIPHOCTD
NEPIECHAUKYJISIPHOU K MPSIMOU U THTIOCKOCTH
TJIOCKOCTH.

Pemenune 3amau Ha 3 [lepneHauKyISIPHOCTD
IIEPIIEHIUKYJIAPHOCTD IIPSIMOU U INTIOCKOCTH
MPSAMOM Y TNIOCKOCTH.

PaccTostaue oT TOUKH 10 3 Teopema o Tpex




riockoctu. Teopema o
TpeX NeprneHaNKYIsIpax.

NEepPHeHANKYIIApaXx.

Yron Mexay npsamMoun u

VYTIIbl B IPOCTPAHCTBE

MIJIOCKOCTBIO.
JIByrpaHHBIN yrou Cesoticmea niockux y2noe
IIpn3nak MHO202PAHHO20 Y2Ia.
IIEPIICHIUKYJIIPHOCTH Cesoticmeéa niockux u
IBYX IUIOCKOCTEM. 08Y2PAHHbBIX Y208
MpexepanHo2o yaid.
[IpssMOyTroOJIbHBIN [IpssMOyTrOIbHBIN
napajuiesICune. napasuieJIenunes.

IToHsiTHE MHOTOTpAaHHUKA.
[Ipusma, miomane
TMOBEPXHOCTH MPU3MBL.

[Tpusma. [Tnomanu
TMOBEPXHOCTEN
MHOTOTPaHHHUKOB

I'eomeTpuueckoe Teno.
Teopema Diinepa.
Pemenue 3ama4d Ha
BBIYMCIICHHE TUIOIIATN
ITIOBEPXHOCTH IIPU3MBI.

Teopema Junepa.
[IpaBuiIbHBIE MHOTOTPAaHHUKHI

ITupamuna. [IpaBuiibHas
nupamuaa. [lmomans
[IOBEPXHOCTH MMUPAMUIBI.

IIupamua. Buasl nmupamu.
DJIeMEHTHI MPaBUIBHOU
nupamMuel. [Tupamugs ¢
PaBHOHAKJIOHEHHBIMH
pedpamu U TpaHsIMU, UX
OCHOBHBIE CBOMCTBA.
[Imomaan noBepxHOCTEN
MHOTOTPaHHHUKOB.

YcedenHas nupamuaa.
[Lomaae NOBEpXHOCTH
MMUPAMUJIBI.

YceueHHas nupamua u
YCEUCHHBIN KOHYC.

Cummerpus B
npocTtpaHcTie. [lonsTre
MIPaBUIILHOTO
MHOTOTPaHHUKA,
3JIEMEHTHI CHMMETPUH
MPaBUJIbHBIX
MHOTOTPaHHUKOB.

lsudrcenus 6 npocmparicmee:
CUMMEmMPUsL. OMHOCUMETbHO
NIIOCKOCMU, YEHMPATbHAs
cummempusi,

Buabsl MHOTOTpaHHUKOB.
Pa3zeepmku mHocoepannuxa.
Kpamuauwue nymu na
NOBEPXHOCMU MHO202DAHHUKA.

Yros Mexay KacaTeabHON
u xopaou. JIBe Teopemsl
00 oTpe3Kax, CBA3aHHBIX C
OKPY’KHOCTBIO.

VYTl B IPOCTPAHCTBE.

YTribl ¢ BEpIIMHAMHA

VYTI1bl B IPOCTPAHCTBE.




BHYTPH U BHE yTIJIa

BriicaHHbIM 1 OIMCAHHBIN 1 YTIIbI B IPOCTPAHCTRE.
YETHIPEXYTOJIbHHUK.
Pemenune 3amau no reme 1 YTIbl B IPOCTPAHCTBE
«YTIIBI U OTPE3KH Pemenne 3amay ¢
CBSI3aHHBIE C UCITOJIb30BaHUEM (DAKTOB,
OKPY>KHOCTBIOY. CBSI3aHHBIX C OKPY>KHOCTSIMHU.
Teopema o menuane u 1 Pemenne 3amay ¢
ouccekTpuce UCITOJIb30BAHUEM TEOPEM O
TPEYTOJbHHKA. TPEYTOJIbHUKAX,
COOTHOLIECHUU B
MPSAMOYTOJIbHBIX
TPEYroJIbHUKAX, (PaKTOB,
CBSI3aHHBIX C
YETHIPEXYTOJIbHUKAMH.
dopmyJia IIomaau 1 Pemenne 3amay ¢
TpeyroibHuKa. @opmyiia UCITOJIb30BAHUEM TEOPEM O
I'epona. TPEYTrOJIbHUKAX,
COOTHOILICHHUN B
MPSIMOYTOJIbHBIX
TPEYroJIbHUKAX, (PAKTOB,
CBSI3aHHBIX C
YETHIPEXYTOJIbHUKAMH.
3amada Dunepa. 1 Teopema Dunepa.
Pewenue 3amay no teme 1 Pemenue 3amau ¢
«Pemenue UCITOJIb30BAHUEM TEOPEM O
TPEYTOJIbHUKOBY. TPEYTOJbHUKAX,
COOTHOILIEHHUH B
MPSMOYTOJIbHBIX
TPEYroJIbHUKAX, (PAKTOB,
CBSI3aHHBIX C
YETBIPEXYTOJbHUKAMH.
Teopema Menenas u 1 Teopema Menenas ona
UYenkl. mempasopa.
Dnurc, runepoora, 1 Dnurc, runepooa,
napabouia. napabosa

HTorosoe noBropenue.8 yacos

IToBTOpEHHE. 1 [TapannenbHOCTh IPSAMBIX U
[TapannenbHOCTH TPSAMBIX IIJIOCKOCTEN.

Y IUIOCKOCTEH. IlepnieHAUKYISIPHOCTD
[lepnieHIUKYISIPHOCTD MPSAMBIX U TIIOCKOCTEM.
MPSAMBIX U IJIOCKOCTEM.

IToBTOpEHUE. 1 MHoOrorpaHHuKH.
MHOrorpaHHHKH.

[Toctpoenue ceueHui 1 IToctpoenue ceueHui

MHOT'OI'PaHHHKOB.

MHOTOTpaHHUKOB. [ imomans




HJ'IOIH&I[B IMOBCPXHOCTHU IMOBCPXHOCTH

MHOTOI'PaHHUKOB MHOTOrPaHHHUKOB
Pemenue 3anau. 4 Pemenue 3agau.
[Ipunoxenue

K pabouelt mporpamMmme

KaJIEH}]apHO-TeMaTI/I‘IeCKOC IVIAHUPOBAHUE

no matematuke 10 b kiaacc (mpoduJnb)

2022-2023 y4.roa.

Yunrean : Komoaukona I'.11.

Ne Tema ypoka Koui-Bo [ara
4acoB
1 IToBTOopenue. [IpeoOpazoBanre BoIpaKeHUM. 1 1.09
2 IToBTOpeHUE. YpaBHEHUS. 1 2.09
3 [Ipenmer crepeoMeTprun. AKCHOMBI CTEPEOMETPHH. 1 2.09
4 IToBTOpeHUe. YpaBHEHUS. 1 5.09
5 [ToBTOpenne. CucteMbl ypaBHEHHIA. 1 6.09
6 [ToBTopenne. HepaBenctBa. CricTeMbl HEPaBEHCTB. 1 6.09
7 Hekortopsle ciecTBUs U3 aKCHOM 1 7.09
8 [ToBTOpeHue. Penienne TeKCTOBBIX 3a/1au. 1 8.09
9 [ToBTOpeHue. Penienne TeKCTOBBIX 3a/1au. 1 9.09
10 | Pemenue 3a1a4 Ha MPUMEHEHUE aKCUOM CTEPEOMETPUH U UX 1 9.09
CJIEICTBUU
11 | HaTypasbHble U LIeJIbIe Ynca. 1 12.09
12 | HarypanpHbIe U 1IeNIble Yuca. 1 13.09
13 | PaunoHanbHBIE YKCIIA. 1 13.09
14 | Pemenue 3a1a4 Ha MPUMEHEHUE aKCUOM CTEPEOMETPUH U UX 1 14.09
CIIEICTBUU
15 | AAMuHHCTpPAaTHBHASI KOHTPOJIbHAsi padoTa 1 15.09
16 | UppaunoHangbHbIe YnCTa. 1 16.09
17 | lapannensHbie npsiMble B ipocTpaHcTBe. [lapannensHocTh 1 16.09
TPEX MPSMBIX.
18 | MHOXeCTBO AEHCTBUTEIBHBIX YHCE 1 19.09
19 | Monynb 1edCTBUTELHOTO YHCIIa 1 20.09
20 | Moaynb neCTBUTENHHOTO YUCIIa 1 20.09
21 | TlapamnenpbHOCTh MPSIMOMN U TUIOCKOCTH. 1 21.09




22 | OnpeneneHne YuCIOBOM PYHKIIMKU U CIIOCOOBI €€ 3a/1aHusl. 1 22.09
23 | MeTton maTeMaTH4eCKOM MHAYKITUU. 1 23.09
24 | TlapaiienbHOCTD MPSMOM U TIOCKOCTH. 1 23.09
25 | CoiicTBa (PyHKIIHI. 1 26.09
26 | Ilepuonuyeckue (QyHKIHH. 1 27.09
27 | ObpatHast pyHKIHS. 1 27.09
28 | Pemenue 3a1a4 Ha mapayjieIbHOCTh MPSMOM U IJIOCKOCTH 1 28.09
29 | KonrpoabHasi padota mo teme «JleliCTBHTEIbHBIE 1 29.09
yucjaa. Yuciaosbie QyHKIMN»
30 | YucnoBas OKpYKHOCTb. 1 30.09
31 | CkpemuBaromuecs npsiMble. 1 30.09
32 | YncmoBas OKPY>KHOCTh Ha KOOPJIWHATHOM ITOCKOCTH. 1 3.10
33 | YncmoBast OKPY>KHOCTh Ha KOOPJIUHATHOM ITOCKOCTH. 1 4.10
34 | CuHyC U KOCUHYC. 1 4.10
35 | Yruibl ¢ coHanpaBieHHBIMU CTOPOHAMU. YTOII MEXKIY 1 5.10
PSIMBIMU.
36 | CuHyC ¥ KOCHHYC. 1 6.10
37 | TanTeHC W KOTAaHTEHC 1 7.10
38 | Terpasp. 7.10
39 | TpuronomeTpuyeckre PyHKIIMU YHCIOBOTO apryMEHTA. 1 10.10
40 | Tpuronomerpuueckre GyHKIIMU YTIOBOTO apryMeHTa 1 11.10
41 | Tpuronomerpuueckre GyHKIIMU YTIOBOTO apryMeHTa 1 11.10
42 | Pemenue 3amau o teme «llapamnenbHoCcTh NpSMOU U 1 12.10
TUTOCKOCTHD)
43 | dyHKms y=Sinx, ee CBOWCTBA U rpaduK. 1 13.10
44 | dyHkms y=SiNx, ee CBOWCTBA U rpaduK. 1 14.10
45 | KouTpoJgbHasi padota Ha Temy «[lapanjeabHocTh 1 14.10
NPAMOH U IJIOCKOCTID)
46 | dynkuMs y=COSX, €€ CBOMCTBA U rpaduk 1 17.10
47 | dynkuus y=COSX, €€ CBOMCTBA U rpaduk 1 18.10
48 | ®opMysIbI IPUBEICHUS 1 18.10
49 | IlapamnensHble TWIOCKOCTH. [Ipu3HaK mapamieTbHOCTH ABYX 1 19.10
mockocTer. CBOKMCTBA MAPAJUICIIBHBIX MIIOCKOCTEN
50 | IToctpoenue rpaduka bynkuun y=mf(x) 1 20.10
51 | [loctpoenue rpaduka bynkuun y=mf(x) 1 21.10
52 | Terpasnp. [lapannenenurnen. 1 21.10
53 | [loctpoenue rpaduka pynknun y=f(kx). 1 24.10
54 | [loctpoenue rpaduka pynkuun y=f(kx). 1 25.10
55 | I'paduk rapMOHMYECKOTO KOJICOAHUS 1 25.10
56 | [lapamnenenunen. CBoMcTBa TpaHel v [uaroHanen 1 26.10
napajuieenune/a.
57 | Oysknun y=tgx, y=Ctgx, ux CBOICTBa U TpaduKu 1 27.10
58 | Oynkiuu y=tgx, y=Ctgx, ux CBOICTBa U TpaduKu 1 28.10
59 | 3aymauu Ha MOCTPOCHUE CEUCHUM. 1 28.10
60 | [loctpoenue rpaduka pynkumuu y=mf(x) 1 7.11




IToctpoenue rpaduka Gyakuun y=mf(x) 1 8.11
61 | Iloctpoenue rpaduka pynkuuu y=f(kx). 1 8.11
62 | [loctpoenue rpaduka ¢pynkiuu y=f(kx). 1
63 | [lapamnenenunesn. CBoiicTBa TpaHel U AUAroHajeh 1 9.11
napajuieNienumnena.
64 | I'padux rapMoHUYIECKOTO KOICOAHUS 1 10.11
65 | 3amaun Ha MOCTPOCHUE CEUCHUH. 1 11.11
66 | dynkium y=tgx, y=Ctgx, ux cBoiicTBa U rpadyuKu 1 11.11
67 | dynknun y=tgx, y=Ctgx, ux cBoicTBa U rpadyuKu 1 14.11
68 | OOparHbie TpUroHOMETpUYECKHEe QYHKIIMH 1 15.11
69 | OOparHbie TpUrOHOMETpUYECKHE (DYHKIIUH 1 15.11
70 | Ilapannenenumnen. CBoicTBa rpaHel U quaroHaiei 1 16.11
napasuiesienumne1a
71 | 3ajmaun Ha MOCTPOCHUE CEUYCHU. 1
72 | Ilpocreiiue TPUTOHOMETPUIECKUE YPABHEHUS U 1 17.11
HEPABEHCTBA 18.11
73 | O6o0maromuii ypok 1mo Teme «[lapamiensHOCTh IPSIMBIX U 18.11
IIJIOCKOCTEM
74 | IIpocrelimue TPUrOHOMETPUYECKHUE YPABHEHUS U 1 21.12
HEPaBEHCTBA
75 | 3amauu Ha MOCTPOCHUE CEUCHUI. 1
76 [IpocTelinme TPUrOHOMETPUUECKUE YPABHEHHUS U 1 22.11
HEPaBEHCTBA
77 | Pemenue 3amau no teMe «llapainenbHOCTh MIIOCKOCTEMH, 1
TETpadp, NapauIeIeIUIe
78 | O6o0maromuii ypok 1o Teme «IlapamnenbHOCTh IPSIMBIX U 1
TIJIOCKOCTEN)
79 | Metoapl pemieHus] TPUTOHOMETPUIECKIX YPaBHEHUH 1 22.11
80 | KonTpoabHas pa6ora «IlapajieJbHOCTH 1 23.11
IUIOCKOCTEN»
81 | Meroapl pelieHrs TPUTOHOMETPUUECKUX YPaBHEHUN 1 24.11
82 | Metoapl pelieHrs TPUTOHOMETPUUECKUX YPaBHEHUN 1 25.11
83 | Meroapl pelieHrs TPUTOHOMETPUUECKUX YPaBHEHUN 1
84 | [lepneHanKyISIpHBIE TIPSIMBIE B POCTPAHCTBE. 1 25.11
[TapannenpHbie PsSIMbIE, TEPIICHIUKYISIPHBIEC K TUIOCKOCTH.
85 | Meroapl pelieHrs TPUTOHOMETPUUECKUX YPaBHEHUI 1 28.11
29.11
88 | KourpoabHas padora «Tpuronomerpuyeckue 1 29.11
YPABHEHHUsI M1 HEPABEHCTBA
89 | [Ipu3Hak NeprneHIUKYISIPHOCTH MPSMOK U TNIOCKOCTH 1 30.11




90 | CuHyC ¥ KOCUHYC CYMMBI M Pa3HOCTH apTyMEHTOB 1 1.12

91 | CuHyC ¥ KOCUHYC CYMMBI M pa3HOCTH apTyMEHTOB 1 2.12

92 | Pemenue 3a1a4 Ha MEPICHAUKYISIPHOCTD IPSIMOKN U 1 2.12
TUTOCKOCTH.

93 | CuHyC ¥ KOCHHYC CYMMBbI U Pa3HOCTH apTyMEHTOB 1 5.12

94 | TanreHc CyMMBbI M pa3HOCTH apryMEHTOB 6.12

95 | TanreHc cyMMBbI U Pa3HOCTH apTyMEHTOB 6.12

96 | Yron Mexay mpsSMOU U IIIOCKOCTBIO. PaccTosiHue OT TOUKH 1 7.12
710 TWIOCKOCTH. TeopeMa 0 Tpex NmepreHANKyIspax

97 | ®opmynbl ABOKHOTO yria. opMysbl HOHMKEHUS CTETICHU 1 8.12

98 | ®opmynbl ABOITHOTO yriia. DOPMYITBI TOHUKEHUS CTETICHU 1 9.12

99 | Yroa Mexay npsSMOU U IIIOCKOCTRIO. PaccTosiHrEe OT TOUKH 1 9.12
710 TUIOCKOCTH. TeopemMa 0 Tpex HmepreHANKyIsIpax

100 | ITpeoGpazoBanue CyMM TPUTOHOMETPUUYECKUX QYHKIIUN B 1 12.12
IPOU3BEJICHUS

101 | IIpeoGpazoBanue CyMM TPUTOHOMETPUUECKUX QYHKIIUN B 1 13.12
IPOU3BEJICHUS

102 | IIpeoGpa3oBanue MPOU3BEACHUN TPUTOHOMETPUUECKHIX 1 13.12
(GYHKUIHIA B CYMMBI

103 | PaccrosiHue OT TOYKH /0 TUIOCKOCTH. Teopema o Tpex 1 14.12
NEPIICHIUKYIApax

104 | IIpeoOpa3oBanue BeipakeHUs ASiNX+BCOSX K BUAY 1 15.12
Csin(x+t)

105 | AxMuHHCTpaTHBHAsI KOHTPOJILHAsI padoTa 16.12

106 | PaccrositHue OT TOYKH /10 TIOCKOCTH. Teopema o Tpex 1 16.12
NEPIICHIUKYIIIpax

107 | MeTtonas! perieHus: TPUrOHOMETPUYECKUX YPABHEHHIM 1 19.12

108 | MeTob! pelieHus: TPUTOHOMETPUUECKUX YpaBHEHU N 1 20.12

109 | MeTob! pelieHus: TPUTOHOMETPUUECKUX YpaBHEHU I 1 20.12

110 | Pemenue 3a1a4 Ha MPUMEHEHHUE TEOPEMBI O TPEX 1 21.12
NEPHEHANKYIIAPAX, Ha YTOJI MEXY MPSIMOM U MIIOCKOCTHIO

111 | KomrekcHbIe unciia U apupMEeTHIeCKre OTnepaluy HaJl 1 22.12
HUMU

112 | KoMmriekcHbIe Ynciia U KOOpAMHATHAS TIJI0OCKOCTh 1 23.12

113 | Pemienue 3a1a4 Ha MPUMEHEHHE TEOPEMBI O TPEX 1 23.12
NEPICHINKYIIApaxX, Ha YTOJI MEKIY MPSIMON U TUIOCKOCTHIO

114 | TpuroHomeTpuyeckas Gpopma 3anucu KOMILUIEKCHOTO Yncia 1 26.12

115 | KomriekcHbIe Ynciia v KBaJIpaTHBIE YpPaBHEHUS 1 27.12




116 | KommuiekcHbIe unciia U KBaJpaTHbIC YPaBHEHUS 1 27.12
117 | AByrpannsiii yroia. [Ipu3Hak nepneHIuKyIIpHOCTH JBYX 1 28.12
IJIOCKOCTEMN.
118 | Bo3BeaeHne KOMIUIEKCHOTO YHCJIa B CTENIEHD 1 29.12
119 | M3BneueHne KyOMYECKOT0 KOPHS U3 KOMIUJIEKCHOTO YHCIa 1 30.12
120 | [IpssMOyTOJIBHBIN MapasIeaenuIe 30.12
121 | YucnoBsie MOCIEIOBATEILHOCTH 1 9.01
122 | IIpenen uncnoBoOi MOCIEAOBATEIHLHOCTH 1 10.01
123 | IIpenen ¢pyHKIUH. 1 10.01
124 | TlpssmoyroibpHBIN TapauIeTIeue 1 11.01
125 | [Ipenen dyHKINH 1 12.01
126 | Onpenenenre MPOU3BOTHON 1 13.01
127 | Beruucienue npou3BOIHON 1 16.01
128 | Beruucnenue npou3BOIHON 1 17.01
129 | KoutpoabHasi padora «llepneHANKYISIPHOCTH MPAMBIX 1 18.01
U IJIOCKOCTE»
130 | Beruncienue mpou3BOIHOM 1 17.01
131 | Beruucienue mpou3BOIHON 1 19.01
132 | IuddepennmpoBanue cloxHOU QyHKITIH. 1 20.01
133 | Ilonstue mHororpannuka. [Ipusma, miommaas MOBEPXHOCTH 20.01
npu3Ma
134 | duddepennupoBanne o0paTHOl HYHKIIUU. 1 23.01
135 | YpaBHeHnue kacaTenbHOM K rpa@uKy QyHKImiA 1 24.01
VYpaBHeHUE KacaTelbHOM K TpauKy pyHKIHNA 1 24.01
136
137 | IIpusma, muiomiaap MOBEPXHOCTH MpU3Ma 1 25.01
138 | [IpumeHeHre MPOU3BOIHON TSl KCCTIENOBaHUS QYHKITUI HA 1 26.01
MOHOTOHHOCTB Ml 9KCTPEMYMBI
139 | [IpumeHeHue NPOU3BOIHOM IS MCCIeAOBaHMs (GYHKITUN Ha 27.01
MOHOTOHHOCTH M 9KCTPEMYMBI
140 | ITpuzma, miomaas NTOBEPXHOCTH MPU3Ma 27.01
141 | IlpumeHeHUE TPOU3BOIHOM IS MCCIeAOBaHMs (YHKITUN Ha 1 30.01
MOHOTOHHOCTB M 9KCTPEMYMBI
142 | IlpumeHeHue MPOU3BOAHOM JJIsl McclieqoBanus GyHKIMN Ha 1 31.01

MOHOTOHHOCTL U SKCTPCMYMBbI




143 | [IpumeHeHre MPOU3BOIHOM JJIs1 UCcleoBaHus QYHKIIMN Ha 31.01
MOHOTOHHOCTb U DKCTPEMYMBbI

144 | IToctpoenue rpadukoB GyHKITUH 2.02

145 | I'eomerpuueckoe teno. Teopema Ditnepa. Pemenue 3anay Ha 1.02
BBIYUCJICHUE TUIOIIAN TTOBEPXHOCTH MPU3MBbI

146 | IToctpoenue rpa@uKoB QPyHKIIHIA 3.02

147 | Ilupamuna. [IpaBunbHas nupamuaa. [lnomans mnoBepxXHOCTH 3.02
TUpaMUJIbL.

148 | [IpumeHeHHe MPOU3BOTHOM SISl OTHICKAHUS HAUOOJBIINUX U 6.02
HAUMEHBIINX 3HAYCHUIH BEJIMYNH

149 | [IpumeHeHre MPOU3BOHOM 711 OTBICKAHUSI HAUOOJIBIIINX U 7.02
HAUMEHBIINX 3HAYCHUIH BEJIMYNH

150 | [IpumeHeHue MPOU3BOHOM /I OTHICKAHUS HAUOOIBIINX U 7.02
HAUMEHBIIINX 3HAYCHUN BEJIMYUH

151 | Yceuennas nupamua. [1nomnaas OBEpXHOCTH MUPAMUJIBI. 8.02

152 | KontponsHas pabota no teme «IIponsBognas» 9.02

153 | [IpumeHeHue MPOU3BOTHON SISl OTHICKAHUS HAUOOJBIINUX U 10.02
HaUMEHBIINX 3HAUYECHUI BEINYNH

154 | Pemienue 3amau o teme « [Tupamuar» 10.02

155 | [IpumeHeHre MPOU3BOHOM JIJIs1 OTBICKAHUSI HAUOOJIBIIINX U 13.02
HAaUMEHBIIINX 3HAYCHUN BEJIMYUH

156 | [IpumeHeHne MPOU3BOHOM JIJIs1 OTBICKAHUSI HAUOOJIBIINX U 14.02
HAUMEHBIIINX 3HAYCHUN BEJIMYUH

157 | [IpumeHeHne MPOU3BOAHOM JIJIsI OTBICKAHMS HAUOOJIBIIINX U 14.02
HAaUMEHBIINX 3HAYEHUN BEJIMYUH

158 | CummeTtpus B mpocTpancTse. [loHATHE IPaBUIBEHOTO 15.02
MHOTOTPAaHHHKA, JIEMEHTHI CAMMETPHH MPABHIIbHBIX
MHOTOTPAHHUKOB

159 | [IpumeHeHne MpOU3BOHOM 11 OTBICKAHUS HAUOOJIBIIINX U 16.02
HAaUMEHBIIINX 3HAYCHUH BEJIMYUH

160 | [IpumeHeHne MPOU3BOIHOM JIJIsi OTBICKAHUS HAUOOJIBIINX U 17.02
HAaUMEHBIIINX 3HAYCHUN BEJIMUUH

161 | Pemenue 3amad mo TeMe « MHOTOTpaHHUKI 17.02

162 | IIpaBuio ymHoxenus. KomOuHaTOpHBIE 3a7a4H. 20.02
[lepecTaHOBKY U (haKTOpHUAIBI.

163 | IIpaBuio ymHoxeHusi. KoMOuHaTOpHBIE 3a/1a4H. 21.02
[lepecTaHOBKY U (haKTOpHUAIBI.

164 | IlpaBuno ymHoxenus. KomObuHaTOpHBIC 33/1a4H. 21.02
[lepecTanoBKkY U (haKTOpPHAIIBL.

165 | KourpoabHas padora no TeMe « MHOrorpaHHHKH 22.02

166 | BeiOOp HECKOJBKUX 3JIEMEHTOB. bBHHOMUHAIBLHEIS 27.02

KOd (D PUITEHTHI.




167 | Cnyuaiinble COOBITHS U UX BEPOSTHOCTH 28.02

168 | Cnyuaiinbie COOBITHSI M UX BEPOSITHOCTH 1 28.02

169 | Yron mexnay kacaTeabHON U Xop0i. JIBe Teopembl 00 1.03
OTpe3Kax, CBA3aHHBIX C OKPY>KHOCTBIO.

170 | Cnyuaiinbie COOBITHSI M UX BEPOSITHOCTH 1 2.03

171 | KoutpoabHasi padoTa no teme «KoMOMHATOpHKA M 1 3.03
BEPOSITHOCTbY

172 | Yrnsl ¢ BeplIMHAMH BHYTPU U BHE Kpyra 3.03

173 | IToBTOopenue Tembl «OCHOBHBIE TPUTOHOMETPUUECKUE 1 6.03
bopMyITBD)

174 | IloBTopenue TeMbl «OCHOBHbBIE TPUTOHOMETPUYECKHE 1 7.03
hopMyIIBI)

175 | IloBTOopenue TeMbl «OCHOBHBIE TPUTOHOMETPUUECKHE 1 7.03
bopMyITbD)

176 | IloBTOopeHue TeMbl «PelieHrne TpUroHOMETPUYECKUX 1 9.03
YPaBHEHHIN

177 | IloBTopeHue TeMbl «PelieHrne TpUroHOMETPUYECKUX 1 10.03
YPaBHEHHIN

178 | Pemenue 3ama4 1o TemMe «YTIIbI U OTPE3KH CBSI3aHHBIE C 1 10.03
OKPY>KHOCTBIO»

179 | IloBTOopeHue TeMbl «PelieHrne TPUroHOMETPUYECKUX 1 13.03
YPaBHEHUIN

180 | [ToBTOpeHue TeMbl «PelieHrne TPUroHOMETPUYECKUX 1 14.03
YPaBHEHUIN

181 | [ToBTOpenue Temnl «Pemenne TpUroHOMETPHUUECKHUX 1 14.03
YPaBHEHUIN

182 | Teopema o MeanaHe U OMCCEKTpUCE TPEYTOJIbHHUKA 1 15.03

183 | [ToBTOpenue Temnl «Pemenne TpUroHOMETPHUUECKUX 1 16.03
YPaBHEHUIN

184 | IloBTOpeHue TeMbl «PelieHrne TpUroHOMETPUIECKIX 1 17.03
YPaBHEHUIN

185 | BncanHbli 1 OMMMCAHHBIA YETHIPEXYTOIBHUK 1 17.03

186 | [ToBTopenue . «Penienne TPUrOHOMETPUIECKUX YPABHEHU» 1 27.03

187 | IloBTopenue . «OCHOBHBIE TPUTOHOMETPUUECKHUE (POPMYJIBI» 1 28.03

188 | I[loBTOpenue . «OCHOBHBIE TPUTOHOMETPUUECKHUE (POPMYJTBI» 1 28.03

189 | ®opmyna moiaay TpeyrojabHUKA. 1 29.03
dopmyna I 'epona.

190 | I[ToBTOpenue . «OCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYJIBI» 1 30.03

191 | IloBTopenue. «OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI» 1 31.03




192 | 3angaua Diinepa. Teopembl Menenas u Yessl. Pemenue 1 31.03
3a7a4 1o TeMe «PelnieHne TpeyroJbHUKOBY

193 | [loBTOpenue TeMbl «PU3NYECKUN U TEOMETPUUECCKUNA CMBICIT 1 3.04
MIPOU3BOJHOW

194 | IToBTOopenue TemMbl «PUNYECKUN U TEOMETPUIECKHI CMBICIT 1 4.04
MIPOU3BOTHOW

195 | [ToBTopenue Tembl «PU3NUYECKUN U TEOMETPUUECKHUI CMBICIT 1 4.04
MIPOU3BOTHOW

196 | Onnunc, runepbona u napadona. 1 5.04

197 | TloBTOopeHue . « YpaBHEHUE KacaTeabHOU K rpaduxy 1 6.04
GYHKITUNY

198 | TloBTOpeHue. « YpaBHEHUE KacaTeIbHOU K rpaduky 1 7.04
GyHKITUN

199 | Urorosoe moBTOpeHne. MHOTOTPaHHUKH. 1 7.04
Terpasap, mapannenenumes], npu3Ma, TUpaMua.

200 | Pemenue 3amanuii mo matepuanam EI'D .3amaun Ha 1 10.04
JIBUKEHHE IO TTPSIMOM.

201 | Pemenue 3amanuit mo matepuaiam EI'D .3agaun Ha 1 11.04
JIBIKEHHUE T10 TPSIMOH.

202 | Pemenue 3amanuii mo matepuaiam EI'D .3agaun Ha 1 11.04
JIBIKEHUE TIO TPSIMOM. .

203 | MroroBoe moBTopeHrne. MHOTOTpaHHHUKH. 1 12.04
Tetpasap, mapannenenures], mpu3Ma, IUpaMua.

204 | Pemenue 3ama4 o Mmatepuaiam EI'D. 3agaun Ha 1 13.04
JBIDKEHUE TT0 OKPY)KHOCTH.

205 | Pemenue 3amau no marepuanam EI'D. [Inanumerpus. 11 14.04
PaBHOOEIPEHHBIN TPEYTOJTBHUK.

206 | Pemenue 3amau mo marepuanam EI'D. 3amaun Ha 1 14.04
JIBIKEHUE TI0 BOJIC.

207 | Pemenue 3amau o marepuaiam EI'D. 3agaun Ha paboTy. 1 17.04

208 | Pemenue 3amgad mo marepuanam EI'D. 3amaun Ha padoTy. 1 18.04

209 | Pemenue 3amau mo marepuanam EI'D. 3amaun Ha paboTy. 18.04

210 | Pemenue 3aga4d mo marepuanam EI'D. [Tnanumerpus. 1 19.04
[IpsAMOYTOJIBHBIN TPEYTOJIBHUK.

211 | Pemenue 3amau mo Marepuaiam EI'D. 3agaun Ha IPOLIEHTHI, 1 20.04
CMECH U CIUIABBHI.

212 | Pemenue 3amay no marepuanam EI'D. [Tnanumerpus. 1 21.04
I1pon3BOJIbHBIN TPEYTOJBHHUK.

213 | Pemenue 3amau o marepuaiam EI'D. 3agaun Ha IPOIICHTHI, 1 21.04
CMECH U CIUIABBI.

214 | Pemenue 3aganuit o matepuanam EI'D. 3agaun Ha 1 24.04
TIPOIICHTHI, CMECH M CILJIABHI.

215 | Pemenue 3aganuit no matepuaiam EI'D. 3agaun Ha 1 25.04

POTPECCHH.




216 | Pemenue 3aganuit mo matepuanam EI'D. 3agaun Ha 25.04
POTPECCHH.

217 | Pemenue 3aganuit mo matepuaiam EI'D. PanimonanpHbie 26.04
ypaBHEHUSI.

218 | Pemenue 3aganwuii no marepuanam EI'D. 27.04
TpuroHomeTpuyecKkne ypaBHEHUS

219 | Pemenue 3aga4d no marepuanam EI'D. Beruncienue 28.04
3HAYEHUMN PallMOHAJIBHBIX BBIPAKECHUN

220 | Pemenue 3agau nmo marepuasiam EI'D. Berancnenue 28.04
3HAYCHUN UPPALMOHATIBLHBIX BHIPAKCHHM

221 | Pemenue 3amanuit mo matepuaiam EI'D. 2.05
Boluncienue 3Ha4eHUil TPUTOHOMETPUYECKUX BhIPAXKEHUHN

222 | Pemenue 3aganwuii no marepuaniam EI'D. [Tnomans 2.05
MMOBEPXHOCTH ¥ 00BEM COCTABHOTO MHOTOTPAaHHUKA

223 | Pemenue 3aganwuii mo marepuanam EI'D. 3.05
['eomeTprUeCKA CMBICII TPOU3BOTHON, KacaTeIbHas

224 | Pemenue 3aganuii mo matepuanaMm EI'D. Ouszndeckuii 4.05
CMBICJI TPOU3BOTHOM.

225 | Pemenue 3ananuii no matepuanam EI'D. [lpumenenue 5.05
MPOU3BOIHOM K UCCIIEOBAHUIO (DYHKITHIA

226 | Pemenue 3amau mo matepuaiam EI'D. Ctepeomerpust 5.05
Ky0, npsiMOyTonbHbIN Napajuiesienune;|

227 | Pemenue 3amanuii mo matepuanam EI'D. Crepeomerpusi: 10.05
pu3Ma, TupamMuia.

228 | Pemenue 3amanuii mo matepuanam EI'D. PanmonanpHbie 11.05
ypaBHEHUS U HEPABEHCTBA

229 | Pemenue 3ananuii no matepuanam EI'3. UppanmonanbHbie 12.05
ypaBHEHUS U HEPABEHCTBA

230 | Pemenue 3amanuii mo matepuaiam EI'D. 12.05
TpuroHomeTpuyeckne ypaBHEHUS U HEPABESHCTBA

231 | Pemenue 3amanuii mo matepuanam EI'D. [lnanumerpusi. 15.05
OKpyKHOCTb, KacaTeabHas, XOop/a, CeKyIasl.

232 | Pemenue 3amanuii mo matepuanam EI'D. UccnenoBanue 16.05
byHKIMIA 6€3 MTOMOIIH MPON3BOTHOM

233 | Pemenue 3ananuii mo matepuanam EI'D. Ananus rpadukos. 16.05
IIpsimas

234 | Pemenue 3aganuit o matepuanam EI'D. [Inanumerpus. 17.05
BriricanHbIe 1 onMCaHHBIE OKPY)KHOCTH

235 | ATMUHHCTPATHBHAs KOHTPOJIbHasI padoTa. 18.05

236 | Pemenue 3amanuii mo matepuanam EI'D. Ananus rpadukos. 19.05

['unepOosia




237 | Pemenue 3aganuit mo matepuanam EI'D. Ananus rpadukos. 1 19.05
[TapaGona

238 | Pemenue 3ananuii no matepuanam EI'D. Hauana teopuu 1 22.05
BEPOSATHOCTEM.
Knaccudeckoe onpesiesieHue BepOsITHOCTH.

239 | Pemenue 3aganwuii no marepuanam EI'D. [Inanumerpus. 1 23.05
KBazpat, npsiMOyTOJIbHUK, MTapaJIeiorpaMM, poMo

240 | Pemenue 3amganwuii no marepuanam EI'D. Teopemsl 0 1 23.05
BEPOSITHOCTSX COOBITHH.

241 | Pemenue 3ananuii mo matepuanam EI'D. [Inanumerpus. 24.05
TpeyrojgbHUKH.

242 | Pemenue 3ananuii no matepuanam EI'D. [lnanumerpus. 25.05
[Tapannenorpamm. Tpanenus.

243 | Pemienue 3aganwuii no marepuasniam EI'D. [Tnanumerpus. 26.05
LlenTpanbHble 1 BnMcaHHbIe yribl. KacarenpHas, xopaa,
CEeKyIIasl.

244 | Pemenue 3amanuii mo matepuanam EI'D. Ctepeomerpusi. 26.05
Ky0, npssMOyToIbHBIN Mapajuienenue].

245 | Pemenue 3ananuii mo matepuanam EI'D. Ctepeomerpusi. 29.05
[Tpuzma, nupamuja.

246 | Pemenue 3aganuii mo marepuanaM EI'D. ParmonansHbie 30.05
HEPaBEHCTBA.

247 | Pemenue 3amganwmii mo marepuanam EI'D. PanmonansHeie 30.05
HEPaBEHCTBA.

248 | Pemenue 3aganwmii mo marepuanam EI'D. PanmonansHeie 31.05
HEPaBEHCTBA.

TemaTnueckoe MIIAHKPOBAHME
o MaTeMaTHKe (BKJIOYas ajaredpy M Ha4aja MaTeMaTHYeCKOr0 aHAJIHN3a)
11 kaace
Ha3BaHue Tembl, KoumnuectrBo | Conep:xxanue, npoiinenHoe | Koanue
(pa3nena) yueOHOTro 4acoB Ha ypoKe CTBO
npeaMera, Kypca KOHTPO
JBHBIX
padort
Crenenu u kopun. CteneHHble PyHKINH. 1
ITonsTue kopHs N —1 2 CreneHp ¢ JeHCTBUTENBHBIM
CTEIICHU U3 IMOKa3aTeJIeM, CBOMCTBA

JICMCTBUTEIIBHOTO YHCJIA.

CTCIICHU.

CBOICTBA U Tpaduku

®yuxiuu y=1/ x, ux 1

CrenenHast pyHKIUS U €€
CBOICTBa U TpaduK.

CaoiicTBa KOpHS N —i 2
CTETIECHHU.

CreneHb ¢ JeHCTBUTEIBHBIM
1oKasarejieM, CBOMCTBA




CTCIICHMU.

IIpeobpazoBanue 2 IIpeo6pazoBanue
BBIPa)KEHUI, BBIPXKEHUH, ColleprKalInx
COJIepKaINX PATUKAIIbI. pauKaibl.

O0600111eHNsT TOHITHS O 3 WppatnmonansHbie
MOKa3aTese CTENeHH. ypaBHECHHSI.

Crenennbie QYyHKIIUHU, UX 2 CrenenHast GyHKIHUS U €€

CBOMCTBA U TpaUKH.

CBOICTBa U rpaduK.

IToka3zaresibHas u Jorapupvuyeckass (PyHKIMH.

[TokazaTenbHast 1 [TokazaTenbHas GyHKUUS U

(byHKLIMS, €e CBOMCTBA U ee CBOiCcTBa U TpaduK.

rpaduk. Yucno ¢ u QyHKIU y=e*.

IlokazarenbHble 4 [Ipocrenmue

YpaBHEHHUS U MOKa3aTeIbHbIC YPAaBHEHUS U

HEPABEHCTBA. HEPABEHCTBA.

[TonsiTue norapudma. 2 Jlorapudwm, cBoiicTBa
norapudmMa. JlecaTUIHbIN U
HATypaJbHBIN JToTapudM.
[IpeobOpazoBanue
aorapuMUYECKUX
BBIPAKCHUM.

Oynxkrus Y = 10gaX, ee 1 Jlorapupmuueckast yHKIuUsA

CBOMCTBA U rpaduk. U €€ CBOMCTBA U rpaduk.

CaoiicTBa Jlorapu(mos. 3 Jlorapugwm, cBoiicTBa
norapudma. JlecITHUHBIN U
HATypaJbHBIN JTorapudm.
[IpeobpazoBanue
JorapuMUYECKUX
BBIPAKCHUM.

Jlorapudpmuyeckue 5 Jlorapudpmuyeckue

YpaBHEHUSI. ypaBHEHUHI.

Jlorapupmuueckue 3 Jlorapupmuueckue

HEPABEHCTBA. HEPaBEHCTBA.

[lepexon k HOBOMY 2 [IpeobpaszoBanue

OCHOBAHHMIO Jiorapudma. JorapuMUYECKUX
BBIPAKCHUM.

Huddepentmpoanue 1 [IpeobpazoBanue

MoKa3aTeabHOU U JorapuMUYECKUX

norapuMuIecKon BBIpaKEHUMH.

GyHKIMH.

IlepBooOpa3Hasi U HHTErpaJ.

[lepBooOpazHas u 2 [TepBooOpazHas.

HEONPEACIICHHBIN llepsoobpasmvie

MHTETpaJl. I/1eMEHMAPHBIX PYHKYULL.

OnpenencHHbIN 2 Onpeoenennwiii uHme2pall




UHTErpal.

Brruncnenne miomanm
KPUBOJIMHEWHOMN
Tpareuru ¢ NOMOILBIO
OIPEIEIIEHHOTO
MHTETpaia.

IInowaow kpusouHelnotl
mpaneyuu. Popmyna
Hviomona-Jletibnuya.
Onpeoenennviii unmezpai.
Boruucnenue nnowaoetii
NIOCKUX hueyp u 00vemos
men 8paujeHusi ¢ NOMOUbIO
unmezpand.

YIJaBHeHl/Iﬂ N HEPABCHCTBA. Cucrembl

YPaBHEHHUIi 1 HEPABEHCTB.

PaBHOCHMIBHOCTB
YPaBHCHUU.

2

YMo3aKIroueHHUs.
OO0ocHOBaHUS U
JI0Ka3aTeJIbCTBO B
MaTEMaTHKE.

OO0mre MeTobI
pELICHNs YPAaBHEHU.

[Ipocrenimue
ITOKA3aTEJIbHBIC YPABHEHHS.
Tpuronomerpruueckue
YPAaBHEHHUS.

Pemenne HepaBeHCTB C
OJHOW MIEPEMEHHOM.

Pemenune npocrenmmx
TPUTOHOMETPUUECKUX
HepaBeHCTB. [Ipocreiimue
MOKa3aTEJIbHbIEC YPABHEHUS U
HepaBeHCTBa. Pelenue
YPaBHEHUW U HEPABEHCTB,
COZIEPIKALLUX IIEPEMEHHYIO
110J] 3HAKOM MOJYJIS.

YpaBHeHUs U
HEpPABEHCTBA C JIByMsI
MepEMEHHBIMH.

Cucremsbl MoKa3aTeNIbHbIX,
JAorapu(pMUYECKUX U
UpparioHaIbHBIX
ypaBHeHU. CHCTEMBI
MOKa3aTeNbHbIX,
JgorapuMUYECKUX U
UppalMOHaIbHBIX
HEPABEHCTB.

CucrteMbl ypaBHEHUH.

Cucrembl MoKa3aTeNbHbIX,
JgorapuMUYECKUX U
UPpaIHOHATBHBIX
ypaBHeHU. CHCTEMBI
IIOKAa3aTeIIbHBIX,
JaorapuMUYECKUX U
UPpaHOHATBHBIX
HEPABEHCTB.

YpaBHeHuUs u
HEpPABEHCTBA C
apaMeTPOM.

YpaBHEHHS, CHCTEMBI
YPaBHEHHUN C TAPAMETPOM.

JIeMeHThl MaTeMaTHYeCKOM CTaTHCTHUKU, KOMﬁHHﬁTOpI/IKI/I H




TEOPUU BEPOSTHOCTEH.

Craructuueckas 1 BeposTHOCTB M CTaTUCTHKA.

00paboTKa JTaHHBIX. Pabora cianHbIMH.

IIpocrenmue 1 Brranciienne BeposiTHOCTEN

BEPOSATHOCTHBIC 3a/1a4UH. HE3aBUCHUMBIX COOBITHH.
Hcnonb3oBanue GopMyIibl
CJI0’KEHMS BEPOSTHOCTEH,
nuarpamm Jitiepa, 1epeBa
BEPOATHOCTEN, (POPMYIIBI
bepnysm.

Coueranus u 1 JIuCKpeTHBIE CITydailHbIe

pa3MenIeHus. BEJINYMHBI U PaCIPEACIICHUSI.
CoBMmecTHBIE
pacrpeeneHus.
Pacnpenenennie cymmsl 1
MPOU3BEACHUS HE3aBUCUMBIX
CIIyYalHBIX BEJIMYMH.
MareMaTn4eckoe 0XKUJaHnE
Y JTUCIIEPCHUs CIIy4alHON
BEJIMYMHBI. MaTtemaTuieckoe
OXXHUJaHUE U JUCTIEPCUS
CYMMBI CIyYalHbIX BEJTUYUH.

®dopmyia OuHOMa 1 ®opmyna bunoma HeroTroHa

Hprorona

Crnyuaiinble COOBITHS U 1 bunapnas cinyuaiinas

HX BEPOSITHOCTH. BEJIMYMHA, PacIlpeaeIeHue
bepnysm.

MHOro4ieHbl

MHOrousaeH oT OqHOM 2 IIpusooumvie u

MIEPEMEHHOM. HEenpugooUMbvle MHO2OYIEHDYI.
OcHosHnas meopema
aneeopul.

MHorouneH ot 2 MHOro4seH 0T HECKOJIBKUX

HECKOJIbKHUX NIEPEMEHHBIX.

MIEPEMEHHBIX.

YpaBHEHHE BBICIINX 3 Pewenue ypasnenuu

CTETICHEMN. cmenenu gviuie 2
CHEeYUATIbHBIX BUO08.

O06001maonIee NOBTOPECHHUM.
Pemienue 3amanuii no 25
Marepuasiam EI'D

ITpunoxenue




K pabouelt mporpamme

IloypouHoe muIaHMPOBaHME N0 MATEMATHKE

11 knacc (mpodunb)
Yuurteas Komoaukona I'.1I1.

No Tema ypoka Kon-Bo | /[lara
JacoB
1 [ToBTOpenue. TpuroHomeTpuueckrue PyHKIIUU, UX CBOWCTBA U 1 1.09
rpaduK.
2 [lonsatne BekTopa B nmpocTpaHcTBe. CI0KEHUE U BEIUYUTAHUE 1.09
BEKTOPOB. YMHOXXEHHE BEKTOpa HA YUCIIO.
3 [ToBTOpenue. [IpeobpazoBaHre TPUTOHOMETPHUUECKHUX 1 5.09
BBIPKCHUI.
4 [ToBTOpenue. TpuroHoMeTpUIECKIE YPaBHEHUS. 1 5.09
5 KomMrimanapabie BEKTOPBI. 1 6.09
6 [ToBTOpeHue. TpUroHOMETPUYECKUE YPAaBHEHUS U HEPABEHCTBA. 1 7.09
7 [ToBTOpeHue. TpUrOHOMETPUUECKUE YPABHEHHS M1 HEPABEHCTBA. 1 7.09
8 [ToBTOpeHue. TpUrOHOMETPUUECKUE YPABHEHHSI 1 HEPABEHCTBA. 8.09
9 [IpsimoyronbHas cucTeMa KOOPAWHAT B IPOCTPAHCTBE 1 8.09
10 [ToBTOpenue. [IponsBoanas. [IpuMeHneHue mpou3BOIHOM ISt 1 12.09
UCCJEeI0OBAHUS (PYHKIIUI
11 [ToBTOpenue. [IponsBoanas. [IpuMeHeHnE TPOU3BOIHOM ISt 1 12.09
UCCleI0BaHUs PYHKITUIN
12 [IpsiMOyTOJIbHAsl CUCTEMA KOOPJIMHAT B IPOCTPAHCTBE 1 13.09
13 AJZIMMHHCTPATHBHASI KOHTPOJIbLHAs padoTa. 1 14.09
14 MHorousieH OT OJHOM ITepeMEHHON 14.09
15 MHorousieH OT OAHON TIepeMEHHOM 15.09
16 Koopnunatel Bektopa. CBa3b MEXAy KOOPIUHATAMH BEKTOPOB U 1 15.09
KOOPJIMHATAMH TOYEK.
17 MHorousieH oT OAHON TIepEeMEHHOM 1 19.09
18 MHOro4JIeH OT HECKOJIBKUX MIEPEMEHHBIX. 1 19.09
19 [Ipocreitmue 3agauu B KOOpAMHATAX . 20.09
20 YpaBHEHUE BBICIINX CTEIICHEH 1 21.09
21 VYpaBHeHUE BBICHINX CTENEHEN 1 21.09
22 [ToHsiTue KOpHS N-H CTENEHU U3 JECUCTBUTEIIHLHOTO YHCIIa 1 22.09
23 [IpocTeiiue 3a1a4n B KOOpIUHATAX 1 22.09
24 [TonsiTue KOpHS N-i CTENEHU U3 JEHCTBUTEIBHOTO YHCa 1 26.09
25 DyHKIMU y=1/ x , UX CBOWCTBA U rpaduku 1 26.09
26 VYron mexnay BekTopamu. CkanasipHOEe IPOU3BEICHHE BEKTOPOB. 27.09
27 ®DyHKIMU y=1/ x , ©X CBOWCTBA U rpaduku 1 28.09
28 CBoiicTBa KOpHS N-i CTETIEHU 1 28.09
29 CBoiicTBa KOpHS N-i CTETIEHU 1 29.09




30 Brrunciienne yrioB Mexay NpsIMbIMU U TIJIOCKOCTSIMM. 1 29.09

31 CBoiicTBa KOpHsI N-ii CTETICHU 1 3.10

32 [IpeobpazoBaHue BEIPAKECHUH, COICPIKALTNX PAJTUKATIBI 1 3.10

33 Brluucnenue yriioB Mexy NpsSIMbIMU U TUIOCKOCTSIMH 1 4.10

34 [TpeoOpa3zoBanne BRIpAKCHHI, COACPKANTUX PATUKAIIBI 1 5.10

35 [TpeoOpa3zoBaHue BRIpaKCHHH, COACPIKANTUX PATUKAIIBI 1 5.10

36 [ToHsaTHE CTENEHN ¢ JI0O0BIM pallMOHAILHBIM ITOKa3aTelIeM 1 6.10

37 LentpanbHas cummetpust. OceBasi CHAMMETpHs. 3epKaJIbHAs 1 6.10
cumMeTpus. [lapaiensHbiil mepeHoc. BEeKTOpHI.

38 Crenennble (YHKINUU, UX CBOMCTBA U rpaduKu 1 10.10

39 Crenennble (YHKIIUHU, UX CBOWCTBA U TpaduKu 1 10.10

40 [enTpanbHas cummeTpust. OceBasi CHMMETPUS. 3epKaJIbHAs 1 11.10
cummetpus. [lapamnensHslii mepeHoc. BekTopel.

41 N3Bnedyenre KOpHs U3 KOMIUIEKCHOTO YHCIIa 1 12.10

42 [IpeoOpazoBanue BoIpaKEHUH, COJAEPKAIUX PATUKAIIBI 1 12.10

43 [IpeoOpa3zoBaHue BbIpAXKEHH C JTFOOBIM palliOHATBHBIM 1 13.10
NIOKa3aTeJEM.

44 KourpoJubHas padora no reme «Bekropbn» 1 13.10

45 [IpeobpazoBaHne BRIPAKECHUH, COJIEPKAITUX PAJTUKAIIBI 1 17.10

46 [IpeobpazoBaHne BRIPAKECHU, COJIEPKAITUX PAJTUKATIBI 1 17.10

47 [Tonarue mununapa. [momaas NOBEpXHOCTH UIMHAPA. 1 18.10

48 [IpeoOpa3zoBaHue BbIpaAXKEHH C JTIOOBIM palliOHATBHBIM 1 19.10
IIOKa3aTeJIEM.

49 Kontpouabnasi padora no teme «CTeneHu U KOPHHU. 1 19.10
IIpeoOpa3oBaHue BbIPAKEHUI, COACPKALMX PAAUKATIBI»

50 IToka3zaTenbHast yHKIUS, €€ CBOMCTBA U rpaduk 1 20.10

51 [Tonsarue mununapa. [nonaas noBepXHOCTH IUIMHAPA. 1 20.10

52 [TokazaTenbHast GyHKIUS, €€ CBOMCTBA U rpaduK 1 24.10

53 [Toka3aresibHbIC YpaBHEHHUS 1 24.10

54 [Tonarune munuuApa. [Lnomaas noBepXHOCTH MUIMHAPA 1 25.10

55 [TokazatenbHbIC YpaBHEHUS 1 26.10

56 IToxazaTenbHBIC YpaBHCHHS 1 26.10

S57 [Toka3arenbHbIC YpaBHEHUS M1 HEPABEHCTBA 1 27.10

58 [Tonarune mununapa. [monaas NoBEpXHOCTH MUIMHAPA 1 27.10

2 4eTBEPTh

59 [Toka3aresbHbIC YpAaBHEHHS 1 HEPABEHCTBA 1

60 [TokazaTenbpHBIC YpaBHEHHS U HEPABEHCTBA 1

61 [Toka3zaTenbHble ypaBHEHHS] M HEPABEHCTBA 1

62 [Toka3zaTenbHbIe ypaBHEHHS] M HEPABEHCTBA 1

63 [Tonsarue xonyca. [1nomanb moBepXHOCTH KOHYCa 1

64 Kontpoabnasi padora nmo teme «IlokazarenbHasi QyHKIUA. 1
Iloka3aTe/ibHble YPABHEHHS U HEPABEHCTBA)

65 IlonaTre konyca. Ilnomans NoBEpXHOCTH KOHYCA 1

66 [Tonsitue norapudma 1

67 ®ynkims Y = 10gaX, ee cBoiicTBa U rpaduk 1




68 ®dyuknus Y = 10gaX, ee cBoiicTBa 1 rpadux 1
69 CgoiicTBa jorapupmoB 1
70 [Tonsarue konyca. [1nomaap moBepxXHOCTH KOHYyCa 1
71 PeneTHniMOHHOE TECTUPOBaHHUE. 1
72 [TonsiTue yceueHnoro konyca. [imomanb moBepxXHoCTH 1
YCEUYEHHOT'0 KOHYCa.
73 CpoiicTBa JjorapupmMoB 1
74 Jlorapudmuueckue ypaBHEHUS 1
75 Jlorapudmuueckue ypaBHEHUS 1
76 Jlorapudmuueckue ypaBHEHUS 1
77 [TonsiTue ycedenHoro konyca. [nomaaps noBepxHoOCTH 1
YCEUYEHHOT'0 KOHYCa.
78 JlorapubmMuueckne ypaBHEHUS 1
79 Cdepa u map. YpaBHenue chepsl. 1
80 JlorapudmMuueckrie HepaBeHCTBA 1
81 JlorapudmMuueckre HepaBeHCTBA 1
82 Jlorapudmuyeckre HepaBeHCTBA 1
83 JlorapudmMuyeckre HepaBeHCTBA 1
84 Cdepa u map. YpaBuenue chepsl. 1
85 Jlorapudmuueckue HepaBEeHCTBA 1
86 B3aumMHuoe pacnonosxenue cepsol u miockoctu. KacarenpHas 1
TIJIOCKOCTB K cdepe.
87 JlorapudmMuyeckre HepaBeHCTBA 1
88 JlorapudmMuueckrie HepaBeHCTBA 1
89 JlorapudmMuyeckre HepaBeHCTBA 1
90 B3aunmMHuoe pacnonosxenue cepol u miockoctu. KacarenpHas 1
TIJIOCKOCTH K chepe
91 AJIMUHUCTPATUBHAA KOHTPOJIbHAsA padoTa. 1
92 Cdepa u map. [Tnomanas chepsi 1
93 HudbdepennrpoBanue mokazaTeaIbHON U JIorapupMUIecKoit 1
byHKIMH
94 HuddepenuupoBanre nokazaTeabHON U JJorapuMuIecKon 1
byHKIMH
95 HuddepenuupoBanre nokazaTeabHON U JJorapuMuIecKon 1
byHKIUH
96 JuddepennmpoBanre moka3aTeabHON U JTOrapuMUICCKON 1
byHKINN
97 Cdepa u map. [Tnomans chepsi 1
98 Pemienue 3ananuii mo marepuasiam EI'D 1
99 Pemenue 3a1a4 Ha TEMY MHOTOTPaHHUKH. 1
100 | Pemienue 3amanmii mo matepuanam EI'D 1
101 Pemenue 3amanuit no marepuanam EI'D 1
102 | Cdepa u map. [lnomans chepol 1




103 Pemenue 3ananuii no marepuanam EI'D 1
104 | Pemenue 3aj1a4 Ha MHOTOTPAHHHUKHU 1
105 | Pemenue 3amanuii mo matepuanam EI'D 1
106 | Pemenwue 3a/1a4 Ha HWIMHJP, KOHYC U HIap. 1
107 | IlepBooOpa3Hasi 1 HEOMPEICICHHBIM HHTETPAIT 1
108 | IlepBooOpa3Has u HEOMPEACICHHBIM HHTETPAIT 1
109 | OnpeneneHHbll HHTETpAl 1
110 | OnpeneneHHbI HHTErpal 1
111 Pemenue 3aau Ha NUIMHJIP, KOHYC U IIap. 1
112 Brluncnenue miomaad KpUuBOJIMHEMHOM Tpaneuu ¢ OMOUIbI0 1
OMPCACIICHHOIO MHTCTpaJia
113 | Pemenwne 3a1a4 Ha MWIMHAP, KOHYC | Iap. 1
114 | BeruucieHue miomaal KpUBOJIMHENHON Tpaneuu ¢ MOMOUIBIO 1
OTIpeICIEHHOTO UHTErpaja
115 | BeruucieHue miomaau KpUBOJIMHEHHON TpaneIuu ¢ MOMOIIBIO 1
OIpEICIEHHOr0 UHTErpaja
116 | BeruucieHue miomaau KpUBOJIMHEHHON Tpaneuu ¢ MOMOIIBIO 1
OIpEICIEHHOr0 UHTErpajia
117 | Beruucnenue miomaay KpUBOJIMHEMHON Tpaneuu ¢ MOMOUIBIO 1
OTIpEeICIEHHOTO MHTErpaja
118 | KonTpoJsbHasi pabora no teme «{uannap, KoHyc, map» 1
119 | BeruucieHue miomaau KpUBOJIMHEHHON Tpaneuu ¢ MOMOIIBIO 1
OIpe/IeIEHHOr0 UHTErpaja
120 | Ionstre o6bema. OOBEM TPSMOYTOJIBHOTO MapajuIeIeTunea 1
121 | KourpoJbHas padora no teme «IlepBooOpa3nasi u 1
HHTErpajy.
122 Coueranus 1 pa3MeNICHUS 1
123 | ®opmyna 6uaoma HeroTona 1
124 | Cnyuaiinbie COOBITHS U UX BEPOSTHOCTH 1
125 | O6bemM mpsaMoii TPU3MBbI, OCHOBAHUEM KOTOPOH SBIISETCS 1
PSIMOYTOJIBHBIN TPEYTOJIBbHUK
126 | BeposTHOCTH ¥ TE€OMETPUS 1
127 | Teopemsbl 06 00BeMe MPAMOI MPU3MBI M IIUITUHAPA. 1
128 He3zaBrcumeblie MOBTOPEHUS UCTIBITAHUM C ABYMSI HCXOdaMHU 1
129 | I'ayccoBa kpuBas. 3aK0H OOJBIINX YHCEI 1
130 | Pemenue 3amanwmii mo matepuanam EI'D 1
131 | Pemenue 3amanuii no matepuanam EI'D 1
132 | Teopembl 06 0OBEME NPSIMON IPU3MBI U IIMIIHH]IPA. 1
133 | KonTpoJbHasi padoTa 1o teme «JJieMeHThI MaTeMaTH4YeCKOii 1
CTATHKH, KOMOMHATOPUKH U TEOPHUHU BEPOATHOCTEIN»
134 | OO6beM HAKIOHHOM MPU3MBI. 1
135 | PaBHOCMJIBHOCTH YpaBHEHUN 1
136 | PaBHOCMJIBHOCTH ypaBHEHUN 1
137 | Ob6mue MeToabl peleHus ypaBHEHUN 1




138 | OOmue MeTo/ bl peIICHUs] ypaBHEHUM 1
139 | O6wem nupamuasl. OOBEM KOHYCA. 1
140 | O6mue MeTobl pelieHns ypaBHEHUN 1
141 | O6bem nupamusbl. O0bEM KOHYycCA. 1
142 | PaBHOCWJIBHOCTh HEPABEHCTB 1
143 | PaBHOCHJIBHOCTH HEPABEHCTB 1
144 | YpaBHEeHUS U HEPABEHCTBA C MOJIYJISIMU 1
145 | YpaBHEHUS U HEPABEHCTBA C MOJYJISIMU 1
146 Pemenue 3amanuii no marepuanam EI'D. 1
147 PeneTuniMoHHOE TeCTUPOBAHUE 1
148 | O6bém mapa. 1
149 | YpaBHEHHs U HEPABEHCTBA C MOJIYJISIMU 1
150 | YpaBHEHUS U HEPABEHCTBA C MOJIYJISIMU 1
151 | YpaBHEHUS U HEPABEHCTBA C MOJYJISIMU 1
152 | UppanmoHnanbHble ypaBHEHUSI U1 HEPABEHCTBA. 1
153 | O6bemM mapoBOro cerMeHTa, IMIApOBOTO CJIOS U IIIAPOBOTO 1
CEKTOopa.
154 | OObeM 1MIapoOBOIO CETMEHTA, IIAPOBOIO CJIOS U IAPOBOTO 1
CEKTOopa.
155 | UppanmoHnanbHble ypaBHEHUS! U1 HEPABEHCTBA. 1
156 | UppanmoHnanbHble ypaBHEHUSI U HEPABEHCTBA. 1
157 | YpaBHeHUs 1 HEpPABEHCTBA C IByMsI IEPEMEHHBIMU 1
158 | YpaBHeHus u HEpaBEHCTBA C IBYMsI IEPEMEHHBIMU 1
159 | Pemenwne 3amau mo teme «O0BEM mapa. [Inomans cheprny 1
160 | Jloka3aTenbCTBO HEPABEHCTB. 1
161 | KonrpoJnHas pagora no reMe «O0bEMBI Te» 1
162 | Jloka3aTenbCTBO HEPABEHCTB. 1
163 | Jloka3aTenbCTBO HEPABEHCTB 1
164 | Cucrembl ypaBHEHHIA 1
165 | CucreMsl ypaBHEHHN 1
166 Cucrembl ypaBHEHUI 1
167 | MHoOroTpaHHUKH: IMapajuIeIICIUIIC T, IpU3Ma, MTUPAMHK/IA, TIIOMATH 1
WX MIOBEPXHOCTEH, 00EMBI
168 | YpaBHeHUs 1 HEpABEHCTBA C MAPAMETPOM 1
169 | YpaBHeHUs 1 HEpPABEHCTBA C TAPAMETPOM 1
170 | YpaBHEHHS U HEPABEHCTBA C TApaMETPOM 1
171 | YpaBHEeHMs U HEPABEHCTBA C MAPAMETPOM 1
172 | MHororpaHHuKH: napajuieNenume], npyusma, NupaMuia, Tiouaau 1
UX MOBEPXHOCTEN, 00EMBI
173 | 'opoackoe peneTHIMOHHOE TECTHPOBAHUE 1
174 | IloBTOpenue . « PU3NYECKHUI U TEOMETPUUECKUN CMBICT 1
MIPOU3BOTHON
175 | IloBTOpenue . « PU3NUECKUIN U T€OMETPUUECKUN CMBICT 1
MIPOU3BOTHOW
176 ITosTopenue. [IpousBoanas. [IlpumeHenne npou3BOIHON NI 1




uccnenoBanus GyHKIU.

177 | [ToBropenue. IIpousBoanas. [I[pumMeHeHue MpoOU3BOIHOM ISt 1
UCCIeI0BaHUS (PYHKITUH.

178 | [loBTopenue. [lepBooOpa3Hasi U HHTETPAJL. 1

179 | [loBTOpenue. Boruncnenue miomaan KpUBOJIMHEHHON Tpaneuu ¢
MOMOIIBIO ONPENICTICHHOTO HHTerpasa

180 | [ToBTopenue. ®opmynsl Tpuronomerpun. [Ipeodpazonanue 1
TPUTOHOMETPUUECKUX BBIPAKCHUH .

181 | [ToBTOpenue. ®opmyinsl TpuronomeTpun. [IpeodpazoBanue 1
TPUTOHOMETPUUECKUX BBIPAKCHUH .

182 | [ToBTopenue. ®opmyinsl TpuroHomeTpun. [Ipeodpazoanue 1
TPUTOHOMETPUUECKUX BBIPAKCHUH .

183 | [loBTopenue. ®opmynsl Tpuronomerpun. [Ipeodpazopanue 1
TPUTOHOMETPUUYECKUX BBIPAKCHUH .

184 | [loBTopenue. @opmyinsl Tpuronomerpun. [IpeodpazoBanue 1
TPUTOHOMETPUUYECKUX BBIPAKECHUN .

185 | IloBTOpenue . «PenieHne TpUroHOMETPUUECKUX YPaBHEHU 1

186 | IloBTOpenue . «Penienrne TpUroHOMETPUUECKUX YPaBHEHUI 1

187 | IloBTOpenue . «Pemnienrne TpUroHOMETPUUECKUX YPaBHEHUI 1

188 | [loBTOpenue . «PenieHue TPUTOHOMETPHIECKUX YPaBHEHUI 1

189 | [loBtopenwue. [lokazarenapHble ypaBHEHHUSI M1 HEPABEHCTBA. 1

190 | [ToBtopenwue. [lokazarenpHbIe ypaBHEHHUS! M HEPABEHCTBA. 1

191 | IloBTopenue. [lokazarenpHble ypaBHEHHS U HEPABEHCTBA. 1

192 | IloBTopenue. [IpeoOGpazoBanre BEIPAKEHUIA, COAEPHKAIIIX 1
paJKaJIbl.

193 | IloBTOpenue. [Ipeobpa3zoBanre BEIpAKEHUM, COACPIKALITUX 1
paJivKaIbI.

194 | [ToBTopenwue. JlorapudmMudeckue ypaBHEHHs U HEPABEHCTBA. 1

195 | IloBTOopenue. Jlorapudmudeckue ypaBHEHUS U HEPABEHCTBA. 1

196 | [ToBTopenwue. Jlorapudpmuueckne ypaBHEHHs M HEPaBEHCTBA. 1

197 | IloBTOopenue. MHOTOTpaHHUKH: MapauIeNieuIe]l, Ipu3Ma, 1
NUpaMUJIa, IJIOMAAN UX TIOBEPXHOCTENH, 00BEMBI.

198 | [ToBTOpeHne. MHOTOTpaHHUKH: TapalIeIeIHIIe], TPU3Ma, 1
MUPaMHUJIA, TUIOMAAN UX TIOBEPXHOCTEH, 00 BEMBI.

199 | [ToBTOpeHne. MHOTOTpaHHUKH: TapalIeIeIHIIe], TPU3Ma, 1
MUPAMUJIA, TUIOMAAN WX TIOBEPXHOCTEH, 00 BEMBI.

200 | IToBTtopenue. Llununap, KOHYC U Iap, TUIOMIAAN HX 1
MTOBEPXHOCTEH, 00bEMBI

201 | Pemenwue 3aganuii mo marepuanam EI'D. [Inanumerpus. 1
TpeyronbHUKH.

202 | Pemenue 3aganuii no marepuanam EI'D. [Inanumerpus. 1
[Tapannenorpamm. Tpaneuus.

203 | Pemenue 3aganuii no marepuanam EI'D. Ilnanumerpusi. 1

LlentpanbHble 1 BrnMcaHHble yribl. KacarenpHas, xopaa,
ceKyuiasl.




204

Pemenue 3ananuii no matepuanam EI'D. Crepeomerpus. Ky0,
IPSIMOYTOJIBHBIN NapaJIyIeJICTIHIIE]I.

205 | Pemenue 3ananuit no marepuaiam EI'D. Crepeometpus. [Ipusma,
nupamua.

206 | Pemenue 3amanuii mo marepuaiam EI'D. CtepeomeTpus.
[{unmHIp, KOHYC, map.

207 | Pemenue 3ampanuii mo Mmarepuanam EI'D. ['eomeTpudeckuii cMbICT
IPOU3BOJIHOM, KacaTeabHas ,()U3MYECKUI CMBICI TPOU3BOAHOM.

208 | Pemenue 3amanuit no marepuanam EI'D. [Ipumenenue
POU3BOJAHON K UCCICOBAHUIO (DYHKITHI .

209 | Pemenue 3aganuit no marepuaiam EI'D. [lepBooOpasnas.

210 | Pemenue 3amanuii mo Mmarepuanam EI'D. I'pabuku QyHKIMIA.
Jluneiinple GyHKIMH, TapaOOIIbI, TUIEPOOIIBI.

211 | Pemenue 3aganuit no marepuanam EI'D. I'paduku QyHkimii.
[TokazaTenbHble U JorapuPmMudecKkue QyHKIIIH.

212 | Pemenue 3amanuit mo matepuaiam EI'D. ['paduku GyHKIHIA.
Tpuronomerpruyeckue QyHKIUH.

213 | Pemenue 3amanuii mo Mmarepuanam EI'D. I'paduku pyHKIHIA.
KomOuHupoBaHHbIE 3a/1a4n

214 | Pemenue 3amanuii mo Mmatepuanam EI'D. Haubonbiiee u
HaWMEHBIIIee 3HaUYCHNEe (DYHKITHA.

215 | Pemenue 3amanuit mo matepuaiam EI'D. Haubomnbinee u
HaMMeEHbIIIee 3HaUYeHUEe QYHKIMMA

216 | Pemenue 3amanuit mo matepuanam EI'D. MccnenoBanue GyHKIIMA
0€e3 MoMoIY IPOU3BOAHOM.

217 Pemenune 3ananuit no marepuanaMm EI'D. 3agaum Ha 1BUKEHHE O
IPSIMOM.

218 Pemenue 3ananuii mo marepuasiam EI'D. 3anaun Ha
JBIDKEHUE TI0 OKPY)KHOCTH.

219 Pemenue 3amanuii no Mmarepuanam EI'D. 3agaun Ha COBMECTHYIO
pabory.

220 | Pemenue 3amanuit mo matepuaiam EI'D. 3agaun Ha pOLICHTHI,
CIUUIaBBI U CMECH.

221 | Pemenue 3ananuii mo marepuaiam EI'D. Jlorapudmuueckue u
MTOKAa3aTeJIbHbIC YPAaBHCHHSI.

222 | Pemenue 3amanuii mo matepuanam EI'D. [lokazaTenbHbie u
Jorapu(pMUYECKHe HEPAaBEHCTBA.

223 | Pemenue 3aganuii no marepuanam EI'D. Iloka3aTenbHbie 1
jorapuMUYECKEe HEPaBEHCTBA.

224 | Pemenue 3aganuii o Mmarepuaiam EI'D. Tpuronomerpuueckue
ypaBHEHUSI.

225 | Pemenwue 3aganuit mo marepuanam EI'D. Tpuronomerpuueckue
ypaBHCHHUSI.

226 | Pemenue 3amanuit mo matepuanam EI'D. Tpuronomerpuueckue

YpaBHEHUS.




227

Pemenue 3amanuii no marepuanam EI'D.

ypaBHeHI/IH CMCIIAaHHOT'O THUIIA

228 | Pemenue 3amanuit mo matepuanam EI'D. PanronanbHbie
HEPaBECHCTBA.

229 | Pemenue 3amanuii no matepuanam EI'D. Parnmonansabie
HEPABEHCTBA.

230 | Pemenue 3amanuit no matepuanam EI'D. Parnmonansabie
HEPABEHCTBA.

231 | Pemenue 3aganuit no marepuanam EI'D. HepaBeHctna,
COJIepIKaIe paJuKalbl.

232 | Pemenue 3ananuit no marepuanam EI'D. HepaBeHctna,
COJIepIKaIIe paJuKaIIbI

233 | Pemenue 3apanuit mo matepuanam EI'D. HepaBencTsa,
COJIepKAIIHE PaTUKAIIBI

234 | Pemenue 3amanuit mo matepuanam EI'D. [loka3aTenbHble u
Jorapu@mMuyeckrue HEpaBEHCTBA.

235 | Pemenue 3amanuit mo matepuaiam EI'D. [Toka3arenbHble 1
JorapuMUYECKre HEPaBEHCTBA.

236 Pemenue 3amanuii no matepuanam EI'D. [TokazaTenbHbie U
jorapuMHUYECKre HEPaBEHCTBA.

237 | Pemenue 3amanuii mo marepuaiam EI'D.
HepaBeHcTBa ¢ Moynem.

238 | Pemenue 3amanuii mo Mmarepuaiam EI'D.

HepaseHncTsa ¢ mogyiem.




TemaTnueckoe IJIAHUPOBAHUE
o MaTeMaTHKeE (BKJIIO‘laH FeOMeTpHIO)

11 kaace
Ha3BaHue Tembl, Kosmnuect | Copep:xkanue, npoiinenHoe | Koanue
(pa3nesia) yueOHOrO BO 4acoB Ha Ypoke CTBO
npeaMera, Kypca KOHTPO
JIbHBIX
padort
MeToa KOOpAMHAT B IPOCTPAHCTBE. 2
[IpsmoyrosbHas cucrema 1 BekTopel 1 KOOpMHATHI B
KOOPAWHAT B IIPOCTPAHCTBE.
ITPOCTPAHCTBE.
Koopaunate! BekTopa. 1 BekTopel 1 KOOpMHATHI B
ITPOCTPAHCTBE.
CBs3b MEXIY 1 BekTopel 1 KOOpAMHATHI B
KOOpAMHATaMU BEKTOPOB IIPOCTPAHCTBE.
Y KOOPAUHATAMHU TOYEK.
[Ipocreimmue 3aga4yu B 3 Ilpumenenue eexmopog npu
KOOpAUHATaX. peuieHuu 3a0a4 Ha
HAaxXoxcoeHue paccmosHull
VYros MexX1y BEKTOpAMH. 2 VYTIBI B IPOCTPAHCTBE.
CkansipHOE IPOU3BENCHUE KomnuueapHuslie n
BEKTOPOB. KOMILTAHAPHBIE BEKTOPBHI.
CkansapHoe npouszsedenue
eéekmopos. Teopema o
DPAa3N0AHCEHUU 8EKMOpa NO
mpem HeKOMNIAHAPHbIM
sekmopam. Cranspnoe
npouseedeHue 8eKmopos 8
KOOPOUHAMAX.
Brruncienue yrios 2 Illpumenenue sekmopos npu
MEXAY MPSIMBIMHA 1 peuieHuu 3a0ay Ha
IJIOCKOCTSAMM. Haxoocoenue paccmosatuil,
OJIUH.
LlenTpasnbHasi CHMMETpHS. 2 sudicenus 6 npocmparncmee:

OceBast cuMMeETpHSL.
3epkanbHas CAMMETPHSI.
[TapamienbHbIN TIEpEHOC.
BekTopsl.

napasiebHblll NEPEeHoOC,
cuMMempusi OMmHOCUMEILHO
NJIOCKOCMU, YeHMPATbHAS
CUMMempusi, NOBOPOM




OMHOCUMEIbHO I’lp}ZMOﬁ

Pemenue 3anau.

1

HuauHap, KoHyc, map.

[TonsiTre nunuHIpA. 3 Tena BpamieHus: TWJIAHAP.
[Inomans NOBEPXHOCTH OCHOBHBIE CBOWCTBA MPSMOIO
HUAJIMHIIPA. KPYTrOBOTO LUJIUH/IPA.
N300paxeHne Tei BpaleHus
Ha miockoctu. [lnomans
MTOBEPXHOCTH MPSIMOTO
KpYTrOBOTO LMJIMH/PA.
Pazeepmka yununopa.
[1nomans NTOBEPXHOCTH
HMAJIMH]PA.
[Tonatue koHyca. 2 Tena BpamieHus: KOHYC.
[nomab NOBEpXHOCTH OCHOBHBIE CBOMCTBA MPSIMOTO
KOHYca. KpYTroBOTO KOHYCA.
N300pakeHue Teq BpalleHHs
Ha MJIOCKOCTH.
[nomanpe NoOBEpXHOCTH
MPSIMOTO0 KPYrOBOT'O KOHYcCA.
Pazeepmxa xomnyca. Ilnomanb
MTOBEPXHOCTHU KOHYCA.
ITonsiTHE yCceueHHOTO 1 Y ceueHHbIN KOHYC.
KoHyca. [Tnomans Ilpeocmasnenue 06
MMOBEPXHOCTH YCEUEHHOTO YCeYeHHOM KOHyce, CeUeHUs.
KOHYCa. KOHyca (napanieivroe
OCHOBAHUIO U NPOXOOAUjee
uepes Gepuiumy.
Cdepa u map. YpaBHeHue 1 Tena BparmeHus: map u
chepsl. cthepa.YpaBaeHue chepsl.
B3aumMHoe pacnonoxenue 2 KacarenbHble nipsiMble U
cepsl U MIIOCKOCTH. MJIOCKOCTU. Brincanuelie u
KacarenpHas miockocTs K ONMHCaHHbIC C(HEpPHI.
ctepe. Kacarwuecs cghepeoi.
Kombunayuu men epawjenus.
Cdepa u map. [Lnomans 2 [Imomaan noBepxHOCTEM
ctepsl. MHOT'OTPaHHHUKOB.
Tena BpaieHus: map u
cthepa. CedyeHust mapa.
Pemenue 3amau Ha 2 Pewenue 3a0au u
MHOTOTPaHHHKHU. 00Ka3amenbCcmeo meopem ¢
NOMOWBIO 6EKMOPOE U
MemooomM KOOpOUHAM.
Pemenue 3amay Ha 3 Pewenue 3a0ay u

HWIMHAP, KOHYC, Iap.

00Ka3amenbCcmeo meopem cC




HOMOWBIO BEKMOPO8 U
MemoooM KOOPOUHAM

O0BLEeMBI TeJl.

[Tonsitue oobrema. O0beM 1 [Tonsitne o6beMa. OObEMBI

MPSMOYTOJIBHOTO MHOTOTPaHHUKOB. OOBEMBI

napajuiesienunesna. TEJI BPAIICHUS

OO0BeM IPSMO TIPU3MBEI, 1 Bv1600 ¢hopmyn o6vemos

OCHOBAHHEM KOTOPOM NPAMOY20TIbHO20

SIBJISICTCS TIPSIMOYTOJTLHBIH napannenenuneod, npumsl u

TPEYTOJIbHUK. nUpamuobl.

Teopembl 06 oOBbeMe 3 Bwvi6oo gpopmyn ob6vemos

PSIMOM TPU3MBI U NPAMOY20TIbHO20

UIHHJIPA. napanenenuneod, npumsl u
nUpamuobl.

Brruncnenne o0beMoB 1 lIpumenenue o6vemos npu

TEJ C TOMOIIBIO pewenuu 3a0ad. llpunooxcenus

OTIpEICTIEHHOTO uHme2pana K bl4UcieHuIo

WHTErpaa. 00beM08 U nogepxHocmet mei
8paujeHusl.

O0beM HaKJIOHHOU 2 [Tonsitue oobeMa. OObEMBI

MIPU3MBI. MHOTOIpaHHUKOB. OObEeMbI
TEeJI BpalleHus. AKcuombl
obvema. Bvisoo gpopmyn
00beM08 NPAMOY201bHO20
napanenenuneod, npumsl u
nupamuosvl. Teopemvt 06
OMHOUWEHUSIX 00BEMOB.

O06BeM nupamMuIbl. 4 [Tonsarue o6bema. OO0BbEeMbI

O0bem KoHyca. MHOTOIpaHHUKOB. OOBbEMBI
TEeJ BpalleHus. AKxcuomol
obvema. Bvieoo gpopmyn
00beM08 NPAMOY20]IbHO20
napannenenuneod, NpusMsl u
nUpamuobl.

O06beM mapa. 1 Tena BpalieHus: MUWIMHAD,
KoHyc, map u chepa. Ceuenus
IUJIMHAPA, KOHYCA U Iapa.
[ITapoBo¥ cerMeHT, IapoOBOU
CJIOM, I1apOBOM CEKTOP
(KOHYC).

O06Bem 1mapoBoro 2 [[TapoBoii cerMeHT, MapoBOi

CETMEHTA, AapPOBOTO CJIOS
1 IIIApOBOT0 CEKTOPA.

CJIOM, IIaPOBOM CEKTOP
(xonyc). Ilpumenenue
00veM08 npu peueHuu 3a0au.




[Tnomans chepsl.

1 [Tnomans chepsl.

Pemenue 3ama4 mo Teme
«O06beM mapa. [Tnomanp
cdepb.

3 lIpumenenue o6vemos npu
peuienuu 3a0ay.

IHoBTOpEHME.

Pemenne
reOMEeTPUUYECKUX 3a/a4 10
marepuanam EI'D.

14




