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PaGouas mporpamma yuebHOro nmpeamera «Marematuka» 0a30Bbiid ypoBerb 10-11, kmace (manee PITVYII,
mporpamMmma) omnpeesseT coaep)Kanue o0pa3oBaHus MO MPEIMETY Ha YPOBHE CpPEeIHEro o01ero oopa3oBaHus U
o0ecrieynBaeT AOCTIKEHHE IIAHUPYEMBIX Pe3yJbTaTOB OCBOEHHUS OCHOBHOHM 00pa3oBaTeNbHOM MPOrpamMMBl.
PITYII pa3paborana Ha OCHOBaHMHM TpeOoBaHUN DeaepaTbHOrO TOCYAapCTBEHHOTO O0pa30BaTEIbLHOTO
CTaHJapTa CPeIHEro odmero o0pa3oBaHusl, YTBEPKACHHOTO MpHKa3oM MUHHMCTEpCTBA 00pa30BaHUs U HAYKH
Poccuiickoit ®enmeparuu (ot 17 mas 2012 r. Ne 413), Ha ocHOBe TpeOOBaHMI K pe3yjIbTaTaM OCBOCHHS
OCHOBHOHM 00pa3oBaTeIbHON MPOTrpaMMbl CPEeTHETO OOIIEro 00pa3oBaHMs ¢ yYETOM IPOTrPaMM, BKIIOUEHHBIX B

€€ CTPYKTYpY.

[InanupyeMble pe3y/bTaThl 0CBOEHHS IPOrPaMMBbl

JIuunocmmuute pesynomamosl B cepe OTHOIIEHUN oOydaromuxcs K cede, K CBOeMy 3/I0pOBBIO, K MO3HAHUIO
ceOst:

OpUEHTAalMsl O00Yy4YaloIIMXCs Ha JOCTHKEHUE JIMYHOTO CYACThs, peaTu3alui0 TMO3UTUBHBIX KHU3HEHHBIX
MEPCIICKTHB, MHUIIUATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh U CHOCOOHOCTH K JIMYHOCTHOMY CaMOOIPEICTICHUIO,
CIIOCOOHOCTH CTaBUTh LIETH U CTPOUTH )KU3HEHHBIE TJIaHBI,

TOTOBHOCTb M CIIOCOOHOCTh OO0ECHeunTh ce0e MW CBOMM OJM3KUM JOCTOHHYIO KH3Hb B IpoIecce
CaMOCTOATENIbHOM, TBOPUYECKON U OTBETCTBEHHOM ESITEILHOCTH,

TOTOBHOCTh M CIOCOOHOCTh OOYYAIOIIMXCS K OTCTAaMBAHHUIO JIMYHOTO JIOCTOMHCTBA, COOCTBEHHOTO MHEHWUS,
TOTOBHOCTb M CIIOCOOHOCTH BbIpabaThiBaTh COOCTBEHHYIO MO3UIMIO IO OTHOIICHHIO K OOLIECTBEHHO-
MOJIUTUYECKUM COOBITHSIM MPOILIOTO U HACTOSIIIET0 HA OCHOBE OCO3HAHUS U OCMBICIICHUS HCTOPHUHU, TyXOBHBIX
LIEHHOCTEN U JOCTUKEHUI HAIlIell CTpaHbI;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS K CaMOpPa3BUTHIO W CAMOBOCHUTAHHIO B COOTBETCTBHH C
00IIIeYeIOBEUECKUMHU TIEHHOCTSIMA W HWJeaJlaMH TPaXIaHCKOTO OOIIECTBa, MOTPEOHOCTh B (HU3UIECKOM
CaMOCOBEPILIEHCTBOBAHUH, 3aHATUSIX CIIOPTUBHO-03/I0POBUTEIILHON JEATENHHOCTbIO;

NPUHITHE U peau3alus [IEHHOCTeH 30pOBOro M 0e30macHoro obpasa KM3HU, OepexHOe, OTBETCTBEHHOE U
KOMIIETEHTHOE OTHOIIIEHUE K COOCTBEHHOMY (PU3UUYECKOMY U TICHXOJIOTHYECKOMY 3/I0POBBIO;

HENPUSITHE BPEIHBIX MPUBBIYEK: KYPEHUS, YIIOTPEOICHHS aJIKOTOJIsI, HAPKOTHUKOB.

JInuHOCTHBIE pe3ynbTaThl B chepe oTHOIEHHH oOyuatonmxcs kK Poccun kak k Pogune (OreuecTBy):
poccuiickasi MAEHTUYHOCTh, CIHOCOOHOCTh K OCO3HAHHMIO POCCHUICKOM HIEHTUYHOCTH B MOJIMKYIBTYPHOM
COLIMYME, YYBCTBO MPUYACTHOCTH K HCTOPUKO-KYJIBTYPHON OOIIHOCTH POCCHICKOTO Hapoja u cyanbe Poccun,
NaTPUOTH3M, TOTOBHOCTH K CITy’KeHHI0 OTe4ecTBY, €ro 3alluTe;

YBaXXEHUE K CBOEMY HApOAy, YyBCTBO OTBETCTBEHHOCTH Ilepes PonuMHOHN, ropaocTtu 3a CBOM Kpau, CBOIO
Ponuny, mpouuioe M Hacrosiiee MHOTOHAIMOHAIbHOrO Hapoia Poccuu, yBaxeHHe K TOCYJapCTBEHHBIM
cumBoIaM (rep0, ¢iar, TuMH);

dbopMHpOBaHHE YBAXXEHHUS K PYCCKOMY S3BIKYy KakK TOCyIdapCTBEHHOMY s3bIKy Poccuiickoit ®eneparuu,
SIBJISTFOIIIEMYCS] OCHOBOM POCCHUUCKON MIACHTUYHOCTH ¥ TIIaBHBIM ()aKTOPOM HAIIMOHATHHOTO CAaMOOIPEICIICHHUS,
BOCIIMTAHUE YBAXKEHUS K KYJbTYype, sI3bIKaM, TPaAULMSIM U 00bl4asM HapoJ0B, MpoxKuBarolux B Poccuiickoit
denepanuu.

JInuHoCTHBIE pe3ynbTaThl B cepe OTHOUIEHHI oOydarolmuxcs K 3aKOHY, FOCYAApCTBY U K TIPaKIaHCKOMY
o0mIeCTBYy:

IpaXAaHCTBEHHOCTh, I'Pa)KAAHCKas MO3MIMS aKTUBHOTO M OTBETCTBEHHOT'O YJIEHA POCCHIICKOTO 0O0IlecTBa,
OCO3HAIOIIET0 CBOM KOHCTUTYLMOHHBIC TMpaBa W OOSI3aHHOCTH, YBAXKAIOIIETO 3aKOH W MPAaBOIOPSIOK,
OCO3HAHHO MPUHHMMAIOIIET0 TPAJAUIMOHHBIE HAIlMOHAIbHbIE W O0IIEYeTOBEYeCKHEe T'yMaHUCTHYECKHE U
JEMOKPATUYECKUE IICHHOCTH, TOTOBOTO K YJaCTHUIO B OOIIECTBEHHOU KU3HH;

NpU3HAHHE HEOTUYKIaeMOCTH OCHOBHBIX NpPaB M CBOOOJI YelIOBEKa, KOTOpbIE NMPUHAMIEKAT KaKIOMY OT
POX/IeHUs, TOTOBHOCTh K OCYIIECTBICHHIO COOCTBEHHBIX MpaB M CBOOOJ] O3 HapyIIEHUs MpaB U CBOOOT
OPYTUX JIMI, TOTOBHOCTh OTCTaMBaTh COOCTBEHHbIE MpaBa M CBOOOJBI UEIOBEKa U Tpa)<IaHHWHA COTJIACHO
OOIIeTPU3HAHHBIM TPUHIUIAM W HOpMaM MEXIYHAapOJHOTO IpaBa M B COOTBETCTBUU ¢ KoHcTHTYyIHMEH
Poccuiickoit denepainuu, npaBoBas U MOJIUTUYECKAs TPAMOTHOCTH;

MHUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTHKH,
OCHOBaHHO€ Ha JMajore KyjibTyp, a TaKKe Pa3InYHbIX (OpM OOILIECTBEHHOTO CO3HAHUS, OCO3HAHHUE CBOETO
MeCTa B MOJUKYJIbTYPHOM MHUPE;

WHTEpUOpHU3AIUs IIEHHOCTEH JEMOKpAaTUHW U COLMAIBHOW COJIMJIAPHOCTH, TOTOBHOCTH K JOTOBOPHOMY
PEryIHpOBaHUIO OTHOIICHUHN B TPYIINE WM COLUAIBHON OpTraHu3alllu;



TOTOBHOCTH O0YYaIONUXCsl K KOHCTPYKTUBHOMY yYacCTHIO B MPUHSATUU PEIICHUMN, 3aTParuBaroINX X MpaBa U
UHTEpEChl, B TOM YHCJIE€ B pAa3IUYHBIX (Qopmax OONIECTBEHHONH CaMOOpraHM3aliy, CaMOYIpaBIICHUS,
0O0IIECTBEHHO 3HAYNMOM JAEATEINbHOCTH;

MPUBEPKEHHOCTh MJIEIM HMHTEpHAIOHAIM3Ma, APY>KObI, paBEHCTBA, B3aUMOIIOMOIIY HAapOJOB; BOCIHUTAHHE
YBQXXUTEIBHOTO OTHOIICHUS K HAI[MOHAJIBHOMY JOCTOMHCTBY JIOJEH, HMX UYYBCTBaM, pPEIUTHO3HBIM
yOCXKICHUSIM;

TOTOBHOCTh  OOYYaloIIUXCS TMPOTUBOCTOSNTh HJACOJOTHM AKCTpEMH3Ma, HalMOHalu3Ma, KceHohoOuu;
KOPPYILHH; TUCKPUMUHALMU 10 COLIMAIBHBIM, PEJIMTHO3HBIM, PACOBBIM, HALTMOHAJIBHBIM ITPU3HAKAM U IPYTrUM
HETaTUBHBIM COLIMAJIbHBIM SIBIICHUSIM.

JInaHOCTHBIE pe3yibTaThl B cpepe OTHOMICHUH 00YyJaIOIIUXCS C OKPYKAIOUTUMHU JIFOIbMU:

HPaBCTBEHHOE CO3HAHUE M TOBEACHUE Ha OCHOBE YCBOEHHS OOIIEYETOBEYECKHX LEHHOCTEH, TOJIEPAaHTHOTO
CO3HAHMUS U MOBEACHUS B MOJUKYJIBTYPHOM MHpE, TOTOBHOCTH U CHOCOOHOCTH BECTHU AMANOr C IPYTHMMH
JIOJIbMU, IOCTUTATh B HEM B3aMMOIIOHUMAaHWSI, HAXOIUTH OOIINE e U COTPYTHUYATH IS UX TOCTHXKEHUS;
NPUHITHE TYMAaHUCTHUYECKHX IEHHOCTEH, OCO3HAHHOE, YBAXKUTEIbHOE M J0OpOKEeNaTeabHOEe OTHOLICHHE K
JIPYroOMy YeJI0BEKY, €0 MHEHHIO, MUPOBO33PEHUIO;

CIIOCOOHOCTH K CONEPEKUBAHUIO U (POpMHUPOBAHHUE MTOZUTUBHOIO OTHOIICHHUS K JIFO/SIM, B TOM YHCIIE K JIUIaM C
OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbS M HHBaIMJAM; OEpeKHOE, OTBETCTBEHHOE M KOMIIETCHTHOE
OTHOHIEHHE K (U3NYECKOMY M ICHUXOJOTHYECKOMY 3/I0pPOBBIO APYTUX IJOJCH, YMEHHE OKa3bIBaTh IEPBYIO
MOMOLIb;

dbopMupoBaHHE BBIPAKEHHON B TMOBEJCHHUM HPABCTBEHHON MO3UIMH, B TOM YHCJIE CIOCOOHOCTH K
CO3HATENIbHOMY BBIOOpPY 100pa, HPABCTBEHHOTO CO3HAHUS M TOBEJCHUS HA OCHOBE YCBOCHHS
o011eueIoBeYeCKUX IEHHOCTEH W HPaBCTBEHHBIX YYBCTB (UECTH, JOJTa, CHPaBEIIMBOCTH, MUJIOCEPAUS H
Ipyxenoous);

pa3BUTHE KOMIIETEHIIMM COTPYJHWYECTBA CO CBEPCTHUKAMM, JE€TbMHM MJIIAJIIET0 BO3pacTa, B3POCIBIMU B
00pa3oBaTeNbHOM, OOIIECTBEHHO IIOJIE3HOM, y4eOHO-MCCIIEI0BATENbCKOM, MPOSKTHOH M APYruX BUAAX
JIEATEIbHOCTH.

JInuyHOCTHBIE pPE3yNbTaThl B cepe OTHOIIEHUH OO0ydJaromuxcs K OKpYXarolleMy MHUpY, JKUBOH NpHUpoje,
XyJ10KECTBEHHOH KYJbTYpE:

MHUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH, 3HAUUMOCTU HAYKH, TOTOBHOCTb
K Hay4YHO-TEXHHUYECKOMY TBOPYECTBY, BJaJ€HHE AOCTOBEPHON MHQOpMAIHMEl O MepeloBbIX AOCTHKEHUSIX U
OTKPBITUSIX MHUPOBOW M OTEUECTBEHHOW HAYKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE MUpa
1 00IIEeCTBa;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO, B TOM YHCJIE CaMOOOpPa30BaHUIO, Ha MPOTSHKEHUM BCEW JKU3HU;
CO3HATENIbHOE OTHOIICHHWE K HENpPEepPhIBHOMY OOpa30BaHHUIO KaK YCIOBHIO YCHEIIHON MmpodeccHoHaNbHOU M
OOIIIECTBEHHOM I€SATEILHOCTH,

9KOJIOTHYECcKas KyJIbTypa, OepekHOe OTHOLIEHMsI K POJHOM 3emiie, MPUPOAHBIM OorarctBam Poccuu u mumpa;
NOHMMAHHE BIMSHUS COLIMAIBbHO-I)KOHOMUYECKUX ITPOLIECCOB HA COCTOSIHUE NMPUPOJHON U COLMATIBHON Cpenpbl,
OTBETCTBEHHOCTb 3a COCTOSIHHE MPUPOAHBIX PECYpPCOB; YMEHHUS M HAaBBIKM Pa3yMHOTO NPUPOJOIOJIb30BAHNUS,
HETePIUMOE OTHOIIEHHE K MJCWCTBUSAM, MPUHOCALIMM Bpel S3KOJOTMH; NPUOOPETEHHE OIbITa 3KOJIOro-
HaIlPaBJIECHHOM ESATEIIbHOCTH;

HCTETUYECKOE OTHOILIEHUS K MUPY, TOTOBHOCTH K 3CTETUYECKOMY 00YyCTPOHCTBY COOCTBEHHOTO OBITA.
JInaHOCTHBIE Pe3yNabTaThl B chepe OTHOLIECHUI 00yUaIoIUXCsl K CEMbE U POJIUTENSIM, B TOM YHUCIIE MOATOTOBKA
K CEMEHWHOW JKU3HH:

OTBETCTBEHHOE OTHOILIEHHE K CO3JaHUI0 CEMbHM HAa OCHOBE OCO3HAHHOIO NPHUHATHS LEHHOCTEH CEMEWHOH
KU3HU;

MOJIOKUTENBHBIA 00pa3 ceMbH, POAUTEIHCTBA (OTLOBCTBA U MATEPUHCTBA), UHTEPUOPHU3ALUS TPAJAULIMOHHBIX
CEMEMHBIX LIEHHOCTEH.

JInaHOCTHBIE pe3ynabTaThl B cepe OTHOLIEHUS 00yJaromuxcs K Tpyay, B cepe colranbHO-3KOHOMHYECKHUX
OTHOLIEHUN:

yBa)K€HHE KO BceM (popMaM COOCTBEHHOCTH, TOTOBHOCTH K 3aIIIUTE CBOEH COOCTBEHHOCTH,

OCO3HAHHBIN BBIOOp OyayIIeii mpodeccru Kak myTh U Croco0 peanu3alui COOCTBEHHBIX JKU3HEHHBIX TUIAHOB;
TOTOBHOCTh OOYy4aromMxcs K TPYAOBOW NMpodeccCHOHANbHON JEATENbHOCTH KaK K BO3MOXKHOCTHU Y4acTHs B
peILIeHUH JTMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, O0IIEHAIIMOHATIBHBIX TPOOIIEM;

NOTPEOHOCTh TPYAUTHCS, YBOKEHUE K TPYAy M JIOAIM Tpyda, TPYAOBBIM TOCTHXKEHUSM, JOOPOCOBECTHOE,
OTBETCTBEHHOE U TBOPUECKOE OTHOILIEHUE K PA3HBIM BUAAM TPYJOBOU JEATENBHOCTH;



TOTOBHOCTH K CaMOOOCITYKHBaHUIO, BKIIFOYasi 00y4YCHHE U BHITIOJHEHHUE TOMAITHUX 00s3aHHOCTEH.
JlmuHOCTHBIE pe3yabTaThl B cdepe (PHU3MUECKOro, ICHXOJIOTHYECKOTO, COIHMAIBHOTO M aKaJAeMHUYECKOTO
Onaronoxyurs 00y4Jarommxcs:

du3nveckoe, AMOIMOHATBHO-TICUXOJIIOTUYECKOE, COLMAIBHOE OJIaronoiayyne OOy4aromuXcsi B KU3HH
o0pa3oBaTeNbHON OpraHu3aluy, OIIyIIEHUEe JeThbMU O€30MaCHOCTH U TCUXOJOTHYecKoro Komgopra,
nH(pOpMaITMOHHOM 0€30MMaCHOCTH.

TInanupyemoie memanpeomemmunie pezyiromamol oceoernuss QOIl
MertanpeaMeTHbIC PE3yIbTaThl OCBOCHUS OCHOBHOM 00pa30BaTEIbHOM MPOTPaMMBI TIPEICTABIICHBI TPEMsI

rpynnamMu YHUBepCaIbHBIX yueOHbIX neiictuit (Y'Y ).
PerynaruBHble yHUBepcaIbHbIC YUeOHbIE TEHCTBUS
BBITyCKHUK HaydHTCS:

CaMOCTOATENIBHO OMPEACIIATh LIENIH, 3a1aBaTh MAPAMETPBI U KPUTEPHUH, IO KOTOPBIM MOYHO OIPEAEIUTb, YTO
1eJb TOCTUTHYTA;

OLIEHUBAThb BO3MOJKHBIE ITOCIIEACTBHS JOCTIKEHNS ITOCTABICHHON II€JIN B HEATENHHOCTH, COOCTBEHHOM JKU3HU
Y ’KU3HH OKPYKAFOIIUX JIF0JIeH, OCHOBBIBASICh HA COOOPKEHHSIX 3TUKH M MOPAJIH;

CTaBUTH U (POPMYITHPOBATH COOCTBEHHBIC 3a7]a4i B 00pa30BaTEIbHON IEATEIPHOCTH M )KU3HEHHBIX CUTYaIUsX;
OIICHUBATH PECYPCHI, B TOM YHUCJIC BPEMS U IPYrue HeMaTepuaabHbIC peCypChl, HEOOXOIUMBIC JIJIsI TOCTHKCHUS
MMOCTaBJICHHOM LIEIIN;

BBIOMPATH MYTh JOCTHXKCHUS 11U, TUTAHUPOBATh PEIICHUE TTOCTABJICHHBIX 3a/1a4, ONTUMHU3UPYS MaTEepHATbHBIC
Y HEMaTepHUaJbHbIC 3aTPAThI;

OpraHU30BBIBaTh 3PHEKTHUBHBIN MOUCK PECYPCOB, HEOOXOIUMBIX ISl JOCTHKEHUS TTOCTABICHHOM 11,
COIIOCTABJIATH MIOJYYEHHBIA pe3yJIbTaT ACATEIbHOCTH C IIOCTABIEHHON 3apaHee LUETbIO.

ITo3HaBaTenLHBIE VHUBEPCATLHBIE YUEOHEIE NEHCTBUS

BbInmycKHUK Hay4YHUTCS:

UCKaTh M HAXOAUTh OOOOIIEHHBIE CIIOCOOBI pELICHHsS 33had, B TOM YHCIE, OCYIIECTBIATH pa3BEPHYTHIH
WH()OPMAITMOHHBIN MMOMCK M CTABUTh HA €T0 OCHOBE HOBBIC (yueOHBIC U IMO3HABATEIHHBIC) 3a/1a4H;

KPUTUYECKH OIICHUBATh M UHTEPIIPETUPOBATH HH(POPMAIIHIO C PA3HBIX MO3UIMN, paclo3HaBaTh U (PUKCUPOBATH
IPOTUBOPEUHs B NH(OPMALIMOHHBIX UCTOUHUKAX;

MCIIOJIb30BaTh Pa3jINYHbIE MOJEIBHO-CXEMAaTUUECKUE CPEJCTBA JUIsl IPEICTABICHUS CYLIECTBEHHBIX CBSA3EH U
OTHOILEHHH, a TAKXKe IPOTUBOPEUNIl, BEISIBICHHBIX B MHPOPMALIMOHHBIX UICTOUHUKAX;

HaxOJUTh U IPUBOAUTH KPUTHUUECKUE APIyMEHTHI B OTHOLIECHUH JEHCTBUU U CYKIEHUN APYroro; CIIOKOWHO U
Pa3yMHO OTHOCUTBCSI K KPUTUYECKUM 3aMEYaHUSAM B OTHOUIEHUH COOCTBEHHOT'O CYXKJIEHUs, paCCMATPUBATh UX
KaK pecypc COOCTBEHHOTO Pa3BHUTHUS;

BBIXOJIUTh 32 PaMKU Y4e€OHOIOo INpeaMeTa M OCYILECTBIIATH LIEJICHANPABICHHBIN MOUCK BO3MOXHOCTEH s
IIMPOKOT'O TMEPeHOca CPEICTB U CIIOCOOOB IEHCTBUS;

BBICTPAaNBaTh UHIUBUAYAJIbHYIO 00Pa30BaTEIbHYIO TPAEKTOPUIO, YUUTHIBAs OTPAHUYEHUSI CO CTOPOHBI IPYTUX
YYaCTHUKOB U PECYPCHBIE OTPAaHUYEHHS;

MEHSITh U YAEP>KUBATh pPa3Hble MO3UINHU B I03HABATEIbHOMN JEATEIBHOCTH.

KomMmyHMKaTHBHBIE YHUBEpCAIbHbIC YUeOHbIE NEUCTBUS

BrinyckHUK Hay4uTCs:

OCYIIECTBIISATh JICJIOBYI0O KOMMYHHKAIIMIO KaK CO CBEPCTHHKAaMHU, TaK WU CO B3pOCIBIMH (KaK BHYTPHU
00pa3oBaTeNbHONM OpraHU3ally, TaK U 3a ee MpeienaMu), ToAOUpaTh MapTHEPOB IS JIEIOBOW KOMMYHUKAITUU
HCXOJIS U3 COOOPAKEHUM PE3yIbTaTUBHOCTH B3aMMOJICUCTBHS, @ HE IMYHBIX CUMITATHH;

IpY OCYLIECTBICHUU TPYIIOBON pabOThl OBITh KaK PYKOBOJIUTENIEM, TaK M WICHOM KOMaHJBI B Pa3HBIX POJIAX
(renepaTop uaeH, KPUTHUK, UCIIOTHUTEIb, BRICTYIAIONIUHN, IKCIIEPT U T.1I.);

KOOPJMHUPOBATh M BBHINOJHATH pPadOTy B YCIOBUSIX pEaTbHOrO, BUPTYaJbHOTO M KOMOWHHPOBAHHOTO
B3aUMOJCHCTBUS;

pasBepHyTo, JIOTUYHO WM TOYHO WH3Jiaratb CBOIO TO‘IKy 3peHI/I$I C HUCIIOJIB30BaHUCM aJCKBATHBIX (yCTHBIX nu
MACbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

pacro3HaBaTh KOH()JIMKTOTCHHbIE CHUTYallud M TPEAOTBpPAIIaTh KOHQIIMKTBI 0 HMX aKTHUBHOM (hasbl,
BBICTPAMBATh JICJIOBYIO U 00pa30BaTEIHbHYI0 KOMMYHHUKAIIMIO, H30erast JMIHOCTHBIX OIEHOYHBIX CYXICHHM.



Ilhanupyemoie npedmemuble pe3yjibmanibl

"MaremaTuka: anaredpa ¥ HadJaja MaTEMaTUYECKOTO aHajau3a, TeoOMEeTpHUs’ (yriy6renmsiii
yposens) — TPEOOBAHUS K MPEIMETHBIM pe3yJibTaTaM OCBOEHUS YIiyOJEHHOTO Kypca MaTeMaTHKU
JOJDKHBI BKJTFOYATh TPeOOBaHMS K Pe3yJbTaTaM OCBOCHHS 0a30BOTO Kypca M JOTOJHUTEIHHO
OTpPaXKATh:

1) chopMHUPOBAHHOCTh TPEICTABICHUNA O HEOOXOAMMOCTH JOKA3aTeIhCTB TIPH
000CHOBAaHMM MATEMAaTHYECKUX YTBEPXKICHUN W POJU aKCMOMATHKH B TIPOBEICHUU
JETYKTUBHBIX PACCYX ICHUN;

2) cpopMUPOBAaHHOCTh TOHATHUMHOTO ammapara IO OCHOBHBIM pas3JeinaM Kypca
MaTeMaTHUKHU; 3HAHUM OCHOBHBIX TeopeM, (OpMyJl U YMEHHUS UX NPUMEHATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOJIUTh HECTAHJAPTHBIE CIOCOOBI PEIICHUs 3a/1a4;

3) chopMHpPOBAaHHOCT, YMEHUU MOJEIUPOBATh peajbHbIE CHUTyalldd, HCCIEI0BaThH
MIOCTPOCHHBIE MOJICNI, UHTEPIIPETUPOBATH MOJYUCHHBIN pe3yIbTaT;

4) chOpMUpPOBAHHOCTh TMPEACTABICHUN 00 OCHOBHBIX TOHATHUSIX MaTEMAaTHYECKOIO
aHajgu3a U WX CBOMCTBaX, BIIQJICHHUE YMEHHEM XapaKTEepU30BaTh MOBeAcHUE (YHKIUHI,
WCIIOJIb30BaHUE MTOTYUYCHHBIX 3HAHUH sl OTMCAHUS U aHAJIN3a PealbHbIX 3aBUCUMOCTEH;

5) BiIaJeHUE YMEHUSMH COCTABIICHHUS BEPOSITHOCTHBIX MOJENICH MO YCJIOBHUIO 3aJa4ud U
BBIYHCIICHUSI BEPOSITHOCTH HACTYIUICHUS COOBITHH, B TOM 4YHCJE C MpUMEHEHueM (opmyi
KOMOWMHATOPUKH M OCHOBHBIX TEOPEM TEOPUU BEPOSTHOCTEH; MCCICIOBAHUS CIIy4ailHBIX
BEJIMYMH I10 UX PACIPEACIICHUIO.




MaTtemaTuKa: a.ﬂreﬁpa H HAYAJIa MATEMATUHYCCKOI0 aHAJIU3a, T¢COMETPUA

Yray0aeHHbli ypOBeHb
«CHCTeMHO-TeopeTHYeCKHe Pe3yJIbTaThI»

OTPE30K, HHTEPBAJI, TOJTYUHTEPBAJ,
MIPOMEXKYTOK C BBIKOJIOTOW TOYKOM,
rpaduyeckoe npeacTaBIeHue
MHO>KECTB Ha KOOPJAUHATHOU
MJIOCKOCTH;

— 3a/1aBaTh MHOYKECTBA I1EPEUUCICHUEM
U XapaKTEPUCTUYECKUM CBOMCTBOM;

—  ONEepUpPOBATH MOHSATUIMHU:
YTBEpKJICHHE, OTPUIIAaHUE
YTBEPK/I€HMS], ICTUHHBIE U JIOKHBIE
YTBEPKJICHUS], IPUUNHA, CJIE/ICTBHE,
YaCTHBIN CITydail 001ero
YTBEPKJICHUS, KOHTPIIPUMED;

— IPOBEPATH NPUHAIIEKHOCTD JIEMEHTA
MHOXECTBY;

— HaxXOJIUTb MEPECCUCHHE U
00BeIMHEHNE MHOKECTB, B TOM YHCIIE
IPEJICTaBICHHBIX rpaduuecku Ha
YHUCJIOBOU MPSIMOM U HA KOOPAUHATHOMN
IIJIOCKOCTH;

— TPOBOJIUTH JOKa3aTeJIbHbIC
paccyxaeHus UIs 000CHOBAHUS
VCTUHHOCTH YTBEPKICHUN.

B nosceonesnou srcuznu u npu uzyuenuu
Opyaux npeomemos:

— HCIOJIb30BaTh YUCJIOBBIE MHOKECTBA
Ha KOOPJIMHATHOM IIPSIMOU U HA
KOOPJMHATHOM IIJIOCKOCTH JUIS
OMUCaHUs PeAbHBIX IIPOLIECCOB U
SIBIICHUIA;

Pa3nen I1. BeimycKHUK HAy4YHuTCS V. BbIyCKHUK MOJIYYHT
BO3MOKHOCTh HAYYUThCS
Hean J1st yCHenHoro npo10JKeHUs Hna obecneuenus 603mMoicHOCMU
0CBOEHUA o0Opa3oBaHUs VCHeuH020 NPoOOaNCEeHUs 0OPA30BAHUSL
npeamMera 0 CHEIHMATIBHOCTSIM, CBSI3aHHBIM C nO CHeYUANIbHOCMAM, C8A3AHHBIM C
IIPUKJIAHBIM UCIOJIB30BAHUEM ocyujecmenenuem HayuHou u
MaTeMaTUKU ucc1e0068amenbCeKoll 0esamenbHoCmu 6
obnacmu MamemMamuKy U CMeNCHbIX
HayK
TpeOoBanus k pe3yabTaTam
Inemenmet | — CBOGOIHO ONEPUPOBATH. MOHATUAMU: | — JJocmudicenue pe3yibmamos
meopuu KOHEYHOE MHOXECTBO, JIEMEHT paszoena ll;
MHOICECME MHOX€ECTBA, 0IMHOKECTBO, — onepuposams nowsmuem
u nepeceveHue, 00beTMHECHUE 1
amemamu Pa3HOCTH MHOIKCCTB, UHCIOBHIC onpedeﬂenu}z, OCHOBHBIMU 8UOAMU
yeckoil MHO’KECTBA Ha KOOPMHATHOMN MPSIMOIA, onpedenenul, OCHOGHbLMU 6U0aMU
JI02UKU meopem;

—  NOHUMAmMb CYMb KOCBEHHO20
00oKa3amenbCcmed,

— onepuposamb NOHAMUAMU
CUemHO20 U HeCUemHO20
MHOJICECBA,

—  NpUMEHAMb Memoo
Mamemamuyeckol UHOYKyuu Ois
npoBedeHUs. PACCYHCOEHUN U
00KA3amenbCme U npu peueHuu
3a0adu.

B noeceonesnoil scuznu u npu uzyueHuu
opyaux npeomemos:

—  UCNONIb306AMb MEOPEMUKO-
MHOIHCECBEHHDILL A3bIK U A3bIK
JIO2UKU OJ151 ONUCAHUSL PEAIbHBIX
npoyeccos u s8ieHull, Npu peuteHuu
3a0a4 Opy2ux yueOHvIX npeomemos

! 35ech u manee: 3HaTH onpejieeHKUE TIOHATHS, 3HATH U YMETh 000CHOBBIBATH CBONCTBA (IIPU3HAKHU, €CJIM OHU €CTh) IIOHATHS,
XapaKTepuU30BaTh CBSA3U C IPYTUMH IMOHATHSAMHE, IPEICTABIIASA OAHO MMOHIATHE KaK YacTh [EIOCTHOTO KOMIUIEKCA, NCTI0Ib30BaTh
TIOHSATHE W €r0 CBOMCTBA MPH MPOBEICHUN PACCYKISHHH, TOKAa3aTeIbCTB, PEIICHUH 3a/1a4.




MIPOBOJIUTH TOKA3aTEJIbHbIC
pacCyXJIeHHs B CUTYaLHsIX
MOBCEHEBHOM KU3HU, IPU PELICHUU
3a/1a4 U3 JpYrux NpeIMeToB

Yucna u
GbIPaANsCeHUA

CB0060IHO ONIEPUPOBATH MTOHATUSAMHU:
HATYpaJIbHOE YMCII0, MHOXKECTBO
HaTypaJbHBIX YHCEJI, IEJI0e YHCIIO,
MHOKECTBO LICJIbIX YHCEII,
OOBIKHOBEHHAs! APOOB, NeCATHIHAS
Ipo0Ob, CMEIIAHHOE YHCIIO,
panroHaIbHOE YUCII0, MHOKECTBO
paIMOHATLHBIX YHCEN,
HPPALMOHATIEHOE YHCII0, KOPEHb
CTEIIEHH N, IEHCTBUTEIILHOE YHCIIO,
MHOKECTBO JCHCTBUTEILHBIX YHCE,
reOMeTpHUECKast MHTEPIpETaIis
HaTypaJbHBIX, IEIbIX, PAITHOHAIBHBIX,
JIEUCTBUTEIIBHBIX YHCEIT;

MOHUMATh U OOBSICHSTH Pa3HUILY
MEXK1y TO3UIIMOHHON 1
HEIO3UIMOHHOW CHCTEMAaMHM 3aIHCU
YHCET;

MEPEBOIUTH YMCIIA U3 OJHON CUCTEMBI
3amuCH (CUCTEMbI CUUCIICHUS) B
ApYyryto;

JOKa3bIBaTh M UCIOJIb30BATh MPU3HAKU
JEIIMMOCTH CYMMBI U TIPOU3BEICHUS
MIPH BBITIOJTHEHWW BBIYUCIICHUH U
pElICHUH 33]1aY;

BBITIOJTHSITH OKPYTJICHHE
paloHAIBHBIX U UPPAIMOHATEHBIX
qucen ¢ 3aJaHHOM TOYHOCTBIO;
CpPaBHUBATH JICUCTBUTEIIHHBIC YHCIIA
pa3HBIMU crioco0aMu;
YIOPSIOYMBATH YKCIIA, 3aTMCAaHHBIC B
BHUJI€ OOBIKHOBEHHOM U JIECATUYHOMN
IpoOwu, Yuclia, 3aucaHHbIe C
HCITOJIb30BaHUEM apU(PMETHIECKOTO
KBaJIPATHOTO KOPHSI, KOPHEH CTENEHU
OoJbIe 2;

Haxoauts HOJl u HOK pa3upiMu
Croco0aMu U UCIONIL30BATh UX MPH
pelieHny 3a1ay;

BBINIOJIHSATh BEIYUCICHUS U
npeoOpa3oBaHus BEIPAKECHUH,
coJiepXKaluX JeHCTBUTEIbHBIE YHCTIA,
B TOM YHCIIe KOPHU HATypaIbHBIX
CTEIICHEH;

BBITIOJTHATH CTaHJAPTHHIC
TOXKJIECTBEHHBIE TIPEOOpa3OBaHUS
TPUTOHOMETPUIECCKHUX,
norapu(pMHUECKUX, CTCTICHHBIX,
HUPPALMOHATLHBIX BHIPAKCHHUH.

B nosceonesnoui sxcuznu u npu uzyuenuu

Llocmuoicenue pezyriomamog
paszodena ll;

€c80000HO ONEPUPOBAMb YUCTOBLIMU
MHOJICECMBAMU NPU PeUleHUU
3a0auy;

NOHUMAMb NPUYUHBL U OCHOBHbBLE
uoeu pacuupenus Yuciosblx
MHOJICECB;

8nadems OCHOBHbIMU NOHAMUIMU
meopuu 0eumMoCcmu npu peuteHuu
CMAaHOapmHuIX 3a0a4

umemn 6a308vle NPeOCcmagieHus o
MHOJCECBe KOMNIEKCHbIX YUCel;
€80000HO 8bINOIHAMb
mosicoecmeaenHuvle npeobpa308aHUs
MPULOHOMEMPUYECKUX,
J102apUGMU4ecKux, cmeneHHvIx
8bIPACEHULL;

e1ademnv opmynou buHoma
Hviomona;

NpUMEHAMb NPU peueHuu 3a0a
meopemy o TUHeUHOM
npeocmasnenuu HO/J;

NpUMEHAMb NPU peuleHuu 3a0a
Kumaiickyro meopemy 06
ocmamxkax,

NpUMEHAMb NPU peuleHuu 3a0ay
Manyro meopemy @epma;

YMemby 8bINOHAMb 3ANUCL YUCTA 8
NO3UYUOHHOU cUCmeMe CUUCTIeHUSL,
NPUMEHAMb NPU PeUeHUU 3a0ay
MeopemuKo-4uciogvle QYHKYuu:
4uCno u cymma oenumenetl,
¢ynxyuro Jinepa;

NPUMEHAMb NPU PeeHUU 3a0ay
yentvle Opoou;

NPUMEHAMb NPU peuleHuu 3a0a4
MHO204IeHbl ¢ OeltiCMEUMENbHBIMU U
yenvimu Kosgguyuenmamu,
671a0enmb NOHAMUAMU NPUBOOUMDBILL
U Henpu8oOUMbILL MHO2OULEH U
NPUMEHAMb UX NPU PeleHuU 3a0ay;
NpUMEHAMb NPU peuleHuu 3a0a
OchosHyto meopemy anzedpbi,




Opy2ux npeomemos:

BBITMOJHATH U OOBACHATH CPAaBHEHUE
PE3yNIbTaTOB BBIYUCICHUN TIPH
pELICHUH MPaKTHYECKHX 3aja4, B TOM
YHCIie TPUOIMKEHHBIX BEIUMCICHHM,
HCITOJIB3YsI pa3HbIE CIIOCOOBI
CPaBHEHUN;

3aMKChIBaTh, CPABHUBATh, OKPYTJISThH
YHCIIOBBIE JAHHBIE peaJbHBIX BEJIMYUH
C UCIIOJIb30BaHUEM PA3HBIX CHCTEM
U3MEpEHMUS;

COCTaBIISITh M OLIEHUBATH Pa3HBIMU
Croco0aMu YMCIIOBBIC BHIPAKEHUS TIPH
pElIeHUN MTPAKTUYECKHX 3a7a4 U 3a7a4

U3 IpYTUX y4eOHBIX MPEIMETOB

NpUMEHAMb NPU peuleruu 3a0a4
npocmetiwiue QyHKyuu
KOMNJIeKCHOU NepeMeHHOU KaK
2eomempuieckue npeoopaz’08aHus.

Ypasnuenusn
u
HepageHcme
a

CB0060IHO ONIEPUPOBATH MTOHATUSAMHU:
yYpaBHEHHUE, HEPABEHCTBO,
PaBHOCHJIBHBIE YPAaBHEHHS U
HEPAaBEHCTBA, YPAaBHEHUE,
ABJISIFOLIEECS CIIEICTBUEM JIPYTOTrO
ypaBHEHUsI, YpAaBHEHMUS,
PaBHOCHJIBHBIE HA MHOKECTBE,
paBHOCHIIbHBIE TPe0Opa3oBaHuUs
ypaBHEHU;

pelaTh pa3Hble BUJIbl YpaBHEHUN U
HEPABEHCTB U UX CUCTEM, B TOM UHCIIE
HEKOTOpbIC ypaBHEHHUS 3-i1 U 4-ii
CTerneHe, IpoOHO-pallnOHATIbHbIE U
VPPALMOHAJIBHBIE;

OBJIAJIETh OCHOBHBIMU TUIIAMH
NOKa3aTeJbHbIX, JIOTapU(YMUIECKUX,
MPPALMOHAIBHBIX, CTEITEHHBIX
YPaBHEHUN U HEPAaBEHCTB U
CTaHJApTHBIMUA METOJAMH UX
peuIeHu U TPUMEHSTh UX TpU
peueHun 3a1ad;

IIPUMEHATH TeopeMy besy k pelenuro
ypaBHEHUM;

IPUMEHATH TeopeMy Buera s
pelLIeHNs HEKOTOPBIX ypaBHEHUN
CTEIIEHU BbILIE BTOPOM;

IIOHMMATbh CMBICII TEOPEM O
PaBHOCHJIBHBIX U HEPABHOCHJIbHBIX
peoOpa3oBaHUAX YpaBHEHUI U YMETh
UX JI0OKa3bIBaTh;

BJIAJETh METOJIAMHU PEIICHUS
YPaBHEHUI, HEPABEHCTB U UX CUCTEM,
yYMETh BBIOMPATh METO]I PELICHUS U
000CHOBBIBATH CBOM BHIOOD;
MCII0JIb30BaTh METOJ] MHTEPBAJIOB AJIs
pelIeHNs HEPABEHCTB, B TOM UHUCIIE
JTpOOHO-pallMOHATIBHBIX U
BKITIOYAIOITUX B ce0s
VPPALMOHAJIbHBIE BBIPAKEHNUS,

Jocmuoicenue pe3yiomamog
paszodena ll;

€680000HO onpedensms mun u
8b1OUPAMb MeMOoO peulerus
NOKA3amenbHbuIX U
JI02apuUpMUYecKux ypasHenutl u
Hepagencma, UppayuoHaIbHbIX
VPasHeHUull U HepageHCms,
MPULOHOMEMPUYECKUX YPABHEeHUT U
HEpagencme, ux cucmem,
€680000HO peuiamsb cucmembl
JIUHEUHBIX YPAGHEHULL,

peuiams 0OCHOBHbLE MUNbl
VPAasHeHUll U HEPAGEHCME C
napamempamu,

NPUMEHAMb NPU PeleHUU 3a0ay
Hepagencmea Kowiu —
bynsaxosckoeo, bepnynnu,
umemyv npedcmasieHue o
HepaseHCcmaax mexncoy cpeoHUMU
cmenenHvIMU




— pemarp anredpanyecKkue ypaBHEHUS U
HEPABEHCTBA U UX CUCTEMBI C
napaMeTpamu anreopandeckuM u
rpaguIecKuM METOaMHu;

— BJIAACTh Pa3HbBIMH MCTOAaAMU
JTIOKA3aTeIbCTBA HEPABCHCTB;

— peuath ypaBHEHHUs B LIEJIbIX YHCIAX;

— u300pakaTh MHOXKECTBA Ha
IJIOCKOCTH, 3a/1aBaeMble
YpaBHCHUAMU, HCPABCHCTBAMU U UX
CUCTEMaMH;

— CBOOOJIHO HMCIIOJIH30BATh
TOKIECCTBEHHBIE MMPEOOPA30BAHUSI IIPH
pELLIEHUU YPAaBHEHHUI U CUCTEM
YpaBHEHUHU

B nosceonesnoii scusnu u npu uzyueHuu
Opyaux npeomemos:

— COCTaBJISITh U PeIlaTh ypaBHEHUS,
HEPABEHCTBA, UX CUCTEMBI ITPU
peIIeHNH 3a/1a9 APYTUX yIeOHBIX
MPEIMETOB;

—  BBITNIOJHATH OLIEHKY MTPaBIOTIOA00HS
PE3YNIbTATOB, MOTYYAEMbIX ITPU
pEIIeHUH Pa3InYHBIX YPaBHEHUH,
HEPaBEHCTB U MX CHCTEM IPHU
pElIeHNUH 3a/1a4 IPYTHX yIeOHBIX
PEIMETOB;

— COCTaBJISITh U pPeIlaTh ypaBHEHUS U
HEpaBEHCTBA C MapaMeTpaMu pu
pElIeHNH 3a/1a4 IPYTHX yI4eOHBIX
PEIMETOB;

— COCTaBJISITh YPaBHCHHE, HEPABEHCTBO
WA UX CUCTEMY, OTIHCHIBAIOIINE
peabHYI0 CUTYAIHIO WITH
MPHUKIAIHYIO 33124y,
UHTEPIPETHPOBATH TOJTYICHHBIC
pE3yNbTaTHI,

—  HUCTOJB30BaTh MPOTPAMMHBIE
CpeACTBa PU PEUICHUN OTACITBHBIX
KJIACCOB YPAaBHEHHI U HEPABCHCTB

Dynkyuu

— Bnaners moHsATHAME: 3aBUCMOCTB
BEJINYNH, (QYHKIUS, apTYMEHT H
3HaYeHue PyHKIUHU, 00JIacTh
OTIpeIeNIeHUs] © MHOKECTBO 3HAUCHHI
¢yHkuuy, rpaduk 3aBUCUMOCTH,
rpaduk GyHKIMH, HYTU QYHKIUH,
IPOMEXXYTKH 3HAKOTIOCTOSIHCTBA,
BO3pacTaHHe Ha YHCIOBOM
IPOMEXYTKe, YObIBaHNE HA YUCIOBOM
MIPOMEKYTKE, HauOoJIbIee 1
HaMMEHbIIIee 3HaUeHne (PYHKIIUN Ha
YHCIIOBOM IPOMEXKYTKE,

—  Jlocmuoicenue pesyniomamos
paszoena Il;

—  81ademv NoHsAMuUEM ACUMNMOMbL U
yMemb e20 NPUMeHsAMb npu
peutenuu 3a0ay;

—  NpUMeHAmb Memoobl peuleHus
npocmetiuux oOugh)ghepeHyuabHuLX
VPasHeHull nepeozo U 8Mopoco
nopsi0Ko8




nepuoanydeckas QyHKIUsS, IEPUO,
YeTHas U HeYeTHas: (QYHKIIUU; yMETh
MPUMEHSITh 3T MOHSATHUS TIPU PEIICHUU
3a/ay;

— BIJIQJETh MOHATUEM CTETIEHHAs
(GyHKLUS; CTPOUTH ee rpaduK U yMETh
IIPUMEHATH CBOMCTBA CTEIICHHOU
(GYHKLIMU IpU peIIeHUH 3a1a4;

—  BJIAJIETh MOHATUSMU MTOKA3aTEIbHAS
(GyHKLMS, SKCTIOHEHTA; CTPOUTH UX
rpaduKu U yMETh IPUMEHSTH
CBOMCTBA MMOKA3aTENbHONW (QYHKIIUU
IIpU pEIICHUH 3a]1aY;

—  BJIJIETh MOHATHEM JIOTapUPMUIECKas
(byHKLUS; CTPOUTH ee rpaduK U yMETh
MPUMEHSITh CBOMCTBA
norapupMudecko PyHKITUN TPU
pEILIeHUH 3a/1aY;

—  BJIQJIETh MOHATUIMHU
TPUTOHOMETpHYECKHEe (PYHKINU;
CTPOUTH UX TpadUKU U YMETh
MPUMEHSITh CBOMCTBA
TPUTOHOMETPUUECKUX QYHKIHH PU
peIIeHUH 3a1a4;

— BIaJeTh MOHATHEM OoOpaTHas
GYHKIMS; IPUMEHATH 3TO OHSTHE
IIPH PEIICHUU 33]1aY;

— TMPUMEHATH IPU PEIIeHUH 3a7a4
cBOMCTBa (DYHKITUI: YETHOCTb,
NePUOANYHOCTb, OTPAHUUEHHOCTD;

— TMPUMEHATH IPU PEIIeHUH 3a7a4
npeoOpa3zoBanus rpaduKoB PyHKIIHIA;

—  BJIAJIETh MOHATUSMHU YHCIIOBAS
MOCIIE0BATEIHHOCTD,
apudmeTHyecKas u reoMeTpuyecKas
IPOrpeccusi;

— TMPUMEHSATH IPU PEIIeHUH 3a7a4
CBOICTBA U NMPU3HAKHU
apupMeTUIECKON U TEOMETPUUECKON
MPOTPECCUH.

B nosceonesnoui srcuznu u npu uzyuenuu
Opyaux y4eonvix npeomemos:

—  OmpenensaTh o rpadukam 1
MCIIOJIb30BAaTh JJISl PEeIICHUS
MPUKJIAIHBIX 33729 CBOMCTBA
peaIbHBIX MPOLIECCOB U 3aBUCUMOCTEN
(HauOoINbIITNE U HAUMEHBIIIHE

3HAYEHHS, TIPOMEKYTKU BO3PACTaHUS
U yObIBaHMSI (DYHKITH, TPOMEXYTKU




3HAKOMOCTOSIHCTBA, ACUMITOTHI, TOUKH
nepern0a, Iepuos 1 T.11.);

— HMHTEPIPETUPOBATH CBOICTBA B
KOHTEKCTE KOHKPETHOM MPaKTUYECKON
CUTYaIlUH;.

—  OmpenensaTh Mo rpadukam
MPOCTEUIIINE XapaKTEPUCTUKHU
NEPUOANYECKHUX MPOIIECCOB B
OMOJIOTUH, SKOHOMHKE, MY3bIKE,
PaAMOCBS3H | Jp. (AaMILTUTYaA, TIEPUOT
U T.II.)

Inemenmol
Mamemamu
4ecKkozo
ananu3a

— Bnaners monsaTreM O0€CKOHEYHO
yOBIBaroIIasi reOMETpUYecKas
MPOTPECCHUs M YMETh IPUMEHSTh €TI0
NpU PEUICHUH 3a71a4;

— NPUMEHSATH JUISl PEIICHUS 33]1a4
TEOPHIO MIPEIETIOB;

— BJIQJETHh MOHATHAMU 0€CKOHEYHO
OoJIbIIIME U OCCKOHEYHO MaJIble
YHCIIOBBIC TTOCICAOBATEILHOCTH U
yYMETh CPaBHUBATh OECKOHEYHO
OoJIbIIIME U OCCKOHEYHO MaJIble
MTOCIE0BATEIBHOCTH;

—  BJIAJICTh MOHATHSIMH: TPOU3BOIHAS
(GYHKIIUU B TOYKE, IPOU3BOTHAS
byHKIUY;

—  BBIYHCIIATH IPOU3BOTHBIC
DJIEMEHTAPHBIX (DYHKIIMIA U UX
KOMOHMHAIIHIL;

— wmccnenoBarh GYHKIUU Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBEI;

— CTPOHWTH rpa)¥iKu M IPUMEHSTH K
PELICHHUIO 3a/1a4, B TOM YHUCJIE C
napaMeTpoOM;

— BJIQJETh ITOHATHEM KacaTeabHas K
rpaduky QyHKIIUN U yMETh
NPUMEHSTH €r0 MPHU PEIICHUH 3a]1a4;

—  BIJIQJICTh MIOHATUSAMU TIEpBOOOpa3Has
(GYHKITUS, ONIPE/ICIICHHBIN HHTETPa;

— TPUMEHATH Teopemy HproToHa—
JleiiOHUIIa U ee CIIeNCTBUAA IS
pelICHHUS 3a/1a4.

B nosceonesnoii scusnu u npu uzyueHuu
Opyeux yueOHblX NPeoMemos:

— pemarh NPUKJIAJHBIC 3a/1a4H U3
Ounonoruu, GU3UKU, XUMHUH,
9KOHOMUKH H JPYTUX MPEIMETOB,
CBSI3aHHBIE C HCCIICIOBAHUEM

Hocmuoicenue pesynibmamos
paszoena ll;

Cc80000HO 811A0emb CMAHOAPMHbIM
annapamom Mamemamuieckoco
aHanusa OJis 8bIYUCTIeHUs
npOU3B0OHBIX (PYHKYUU OOHOL
nepemeHHOU;

C80O00HO NPUMEHSAMb annapam
MAMeMamuyecKoeo aHau3a ous
ucciedosanus pynkyuli u
nocmpoenus 2paghuxos, 6 mom
yucne uccnedo8anus Ha
BbINYKIOCb,

onepuposams noHAMuUemM
nepeooopasHoll yHKyuu 01s
peutenus 3a0auy;

061a0emb 0CHOBHBIMU C8EOEHUAMU
00 unmeepane Hotomona—Jleiibnuya
U e20 npocmeiuux NPUMeHeHUsX,
onepuposams 6 CmaHOApMHHIX
CUMYAYUAX NPOU380OHBIMU BbICUIUX
nopsi0Kos,

yMemb npUMeHAmsb NPU peuleHuu
3a0ay c80UCMEa HENPEPbIGHbIX
dyuryuii;

yMemb npUMeHAms NPU peuleHuu
3a0au meopemvl Betiepwumpacca,
YMemb 8bINOIHAMb NPUOTUNCEHHBLE
8bIYUCTEHUS (MEMOObI PeUeHUS
VPaBHeHUll, GbIYUCTEHUS]
onpeoeneHHo2o unmezpana);
yMemb NPUMEHSAMb NPULONCEHUE
NPOU3BOOHOU U ONPEDETIeHHO2O
unmezpana K peweHuo 3a0a4
ecmecmeo3HanUsL;

81a0emsv NOHAMUAMU BMOPASL
npou3B00HAsl, BLINYKIOCHb 2pAduKa
dyHKYuU U ymems uccie0osams
@DYHKYUIO HA 8LINYKIOCMD




XapaKTEPUCTUK IIPOLIECCOB;
—  HMHTEpHpPETUPOBATH NOJyYEHHbBIE
pe3yJIbTaThI

Cmamucmu
Ka u meopus
6€poOAMHOC
meil, 102UKa
u
KomMOunamo
puka

— OnepupoBaTh OCHOBHBIMU
ONMCATEIbHBIMU XAPAKTEPUCTHKAMHU
YHUCJIOBOTO HaOOpa, MOHATHEM
reHepaibHasi COBOKYITHOCTb U
BBIOOPKOI1 U3 Hee;

— OIEpUpPOBATh MOHATUSAMU: 4aCTOTA U
BEPOSTHOCTH COOBITHS, CyMMa U
IIPOU3BEICHUE BEPOSITHOCTEN,
BBIYHUCIISITH BEPOSITHOCTU COOBITHIA Ha
OCHOBE I10JICYETA YKCIIa UCXOIOB;

—  BJIaJI€Th OCHOBHBIMU MTOHATUSIMU
KOMOWHATOPUKH U YMETh UX
IIPUMEHATH [IPU PELICHNN 33/1a4;

— HMeTh NpescTaBlIeHne 00 OCHOBaxX
TEOPUU BEPOATHOCTEH;

— HMETb NIPEICTABICHUE O TUCKPETHBIX
Y HETIPEPBIBHBIX CIIy4alHbIX
BEJIMYMHAX U PaCIpEeNICHUsX, O
HE3aBHCHMOCTH CIIy4allHbIX BEJIIMYUH;

— HUMETb NIPEICTABICHUE O
MaTEMaTUYECKOM OXHUJAAHUU U
JUCIIEPCUN CIIyYalHBIX BEJIUYHH;

— HMMETb NIPEACTABIEHUE O COBMECTHBIX
pacnpeneseHusX CllydaliHbIX BEJTUYNH;

— IIOHMMAaTh CYTh 3aKOHA OOJIBLIMX
yrcel U BBIOOPOYHOTO METO1a
U3MEPEHUS BEPOATHOCTEH;

— HMMETb NIPEACTABICHUE O HOPMAIBHOM
pacnpeneseHny U IpuMepax
HOPMAJIbHO PACTIPEAEICHHBIX
CIIy4alHBIX BEJIIMYUH;

— HMMETb NIPEICTABICHUE O KOPPEIALAN
CIIyYallHBIX BEJIUYMH.

B nosceonesnoti scuznu u npu usyuenuu
opyeux npeomemos.

—  BBIYHCIIATH WM OICHUBATh
BEPOSITHOCTH COOBITHI B peabHOM
JKU3HU,

— BBIOMPATH METOJIBI MOIXOISIIETO
MIPEACTABICHHS M 00pabOTKY TaHHBIX

Hocmuoicenue pesynibmamos
paszoena ll;

umMems npedcmasienue o
YEHMPAbHOU NPeoeibHOl
meopeme;

umMems npedcmasienue o
8b100pPOUHOM KOIPDuyueHme
Koppenayuu u TUHeUHOU pecpeccuu,
umMems npedcmasienue o
CMAamucmuyecKux 2unomesax u
npogepke Cmamucmu4ecko
2unomeswvl, 0 CMaAmMUCmuKe
Kpumepusi u ee ypogne
3HAYUMOCmu,

umems npedcmasiienue o Ces3u
IMAUPUYECKUX U MEOPEeMUYECKUX
pacnpeoeneHull;

umems npedcmasienue o
KOOUposauuu, 080UYHOLU 3aNUCU,
080UUHOM Oepese;

81a0emb OCHOBHbIMU NOHAMUIMU
meopuu epagos (epagh, sepuiuna,
pebpo, cmenenb epUILHbL, NYMb 6
epagpe) u ymems npumeHsms ux npu
peuleHuu 3a0ad;

umMems npedcmasieHue 0 0epesbsx
U yMemv npuMeHsms npu peueHuu
3a0auy;

81a0emsb NOHAMUEM CEA3HOCMb U
yMemb NPUMEHAMb KOMNOHEHMbl
CBAZHOCMU NPU peuleHUuU 3a0ay;
YMemb 0Cywecmsisims nymu no
pebpam, 06x00bi pebep u sepuiun
epadgha;

umems npedcmasierue 0o
IUNEPOBOM U 2AMUTLINOHOBOM
nymu, umems NPeocmasieHue o
MpPYOHOCMU 3A0aYU HAXOHCOEHUS
2aMUNLMOHOBA NYMU,

enadems NOHAMUAMU KOHEYHble U
cuemmuvle MHOMCeCmsed U yMemsy ux
NPUMEHAMb NPU PeueHUU 3a0ay;
YyMemsb NpUMEHAMb Memoo
Mamemamuyeckou UHOYKYUU,
YyMemsb NPUMEHAMb NPUHYUN




Hupuxne npu pewenuu 3a0au

Texcmoewie
3a0a4u

— Pemmate pa3Hble 3a1a4M MOBBILIEHHON
TPYIAHOCTH;

— aHaJINW3MPOBATh YCIOBHE 3a]1auH,
BBIOMPATh ONTHUMAJIbHBII METO]
pelIeHns 3a1a4k, paccMaTpuBas
pa3Iu4YHbIE METO/IBI;

— CTpPOMTb MOJEJb PELIEHUS 3a7auH,
IIPOBOAMTH JOKA3aTEIbHbIE
paccyXIeHMsI IPU PELICHNUH 3a1a4H;

— pemartb 3aa4u, Tpedyromue nepedopa
BApUAHTOB, IIPOBEPKU YCIOBUH,
BbIOOpa ONTUMAJIBHOIO Pe3yJIbTaTa;

— aHAIM3HMPOBATh U UHTEPIIPETUPOBATH
IIOJIyYEHHBIE PEILIECHUSI B KOHTEKCTE
YCIIOBHS 33J]a4H, BBIOMpATh PELLICHMUS,
HE MPOTUBOPEYALIUE KOHTEKCTY;

— IEpPEeBOAUTH IPU PEIICHUH 3a/1a41
UHPOPMALINIO U3 OTHON (POPMBI
3allUCH B JPYTyI0, UCTIONb3Ys IpU
HEOO0XOIMMOCTHU CXEMBI, TAOIHUIIH,
rpaduKH, TuarpaMmel.

B nosceonesnoii srcusnu u npu uzyueruu
Opyaux npeomemos:

— pemarth NpaKkTUYECKUE 3a/1a4U U
3aJ]auu U3 IPYTUX MPEIMETOB

—  Jocmuoicenue pesynbmamos
paszoena ll

T'eomempus

— Bunaaets reomerpuyeckuMu
MOHSITUSIMH TIPH PEIICHUHU 33729 U
MIPOBEJICHUN MaTeMaTHYECKIX
pacCyXJIeHHU;

— CaMOCTOSATEIbHO (POPMYIHPOBATH
oTpezieNieHUsl TeOMETPUUYECKUX QUTYp,
BBIJIBUTATh TUIIOTE3bI O HOBBIX
CBOMCTBAax W MpHU3HAKaX
reoMeTpuueckux puryp u
000CHOBBIBAThH WJIM OMPOBEPTaTh UX,
000011aTh MJIM KOHKPETH3UPOBATh
pe3yNbTaThl Ha HOBBIX KJaccax Guryp,
MPOBOJNTDH B HECIIOXKHBIX CITydasx
kinaccudukanuio Guryp mo
Pa3TUYHBIM OCHOBAHUSIM;

— HCCleA0BaTh YePTEKHU, BKIIIOYas
KOMOWHAuu Quryp, u3BJICKaTh,
UHTEPIIPETHPOBATH U
npeoOpa3oBhIBaTh HHPOPMAIIHIO,
MPEJICTABICHHYIO HA YePTEkKaX;

— pemiathb 3a/1a4ll FT€OMETPUUYECKOTO
coJiep’KaHus, B TOM YHCIIE B
CUTYaIUsX, KOTJa alTOPUTM PEIICHUS
HE CIIeZlyeT SIBHO U3 YCIOBHS,
BBITIOJTHATH HEOOXOAUMBIE IS
pelIeHus 3a/1a4K TOTIOJHUTEIbHbIE
MOCTPOCHHMSI, UCCIIEI0BATh
BO3MO)KHOCTh IPUMEHEHUS TEOPEM U

—  Hmemwv npedcmagnenue 0o
aKcuoMamu4eckom memooe;

—  81a0emv noHsAmuem
2eomempuiecKue Mmecma moyex 8
npocmpancmee u ymems
NpUMeHamb ux OJisl peuleHus 3a0ay;

—  YyMemb NpUMeHAMb 015 peuleHus
3a0ay ceolcmea NIOCKUX u
08Y2DAHHBIX V21108, MPEXSPAHHO20
yena, meopemuvl KOCUHYCO8 U
CUHYCO8 0I5l MPexepanHo20 yeud;

—  81a0emv noHsmuem
NepneHOUKyIApHOe ceyeHue npumMbl
U ymems NpUMeHsAmMb €20 npu
peuteHuu 3a0ad;
umemy npedcmasieHue o
080UCMBEHHOCIU NPABUTLHBIX
MHO202PAHHUKOB,
61a0demv NOHAMUAMU YEHMPATbHOE
U napanienrbHoe NPOeKmMuposanue u
NPUMEHAMb UX NPU HOCMPOEHUU
ceueHuti MHO202PaAHHUKO8 MemoOOM
npoeKyuil;

—  umems npeocmasieHue o
pazeepmie MHO202PAHHUKA U
Kpamuatiuiem nymu Ha
NOBEPXHOCIU MHO202PAHHUKA,




dbopMmy Ui peleHus 3aaad;

yMeTh (POPMYITHPOBATH M TOKA3bIBATh
reOMETPUYECKUE YTBEPKACHUS;
BJIAJICTh MMOHSTUSMHU CTEPEOMETPHH:
npu3Ma, apajuieseuIe, TupaMua,
TETpa’ip;

UMETh MPECTaBICHHUS 00 aKCHOMax
CTEPEOMETPHUH U CICICTBHSIX U3 HUX H
YMETh MPUMEHSTh UX MIPU PEUICHUN
3ajay;

YMETh CTPOUTH CEUCHHUS
MHOT'OT'PaHHHUKOB C MCIIOJIb30BaHHEM
pa3IMYHBIX METOJIOB, B TOM YHUCIIC U
METO/1a CIIEIIOB;

UMETb MPECTABICHHUE O
CKPEIIMBAIOIINXCS MTPSIMBIX B
IPOCTPAHCTBE M YMETh HAXOUTh YTOJI
U PACCTOSTHHE MEXY HUMH;
IPUMEHSTH TEOPEMBI O
napayieIbHOCTH MPSMBIX U
TUTOCKOCTEH B MTPOCTPAHCTBE NIPH
pelIeHUH 3a1a4;

YMETh IPUMEHSITH MapajieIbHOE
POCKTHUPOBAHUE IS U300paKEeHUs
buryp;

YMETh IPUMEHSTh
NEepIEHANKYISIPHOCTH IPSIMOM U
TUTOCKOCTH TIPH PEIICHUH 33]1a4;
BJIAJICTh MMOHATUSMHU OPTOTOHAJILHOE
POCKTHUPOBAHNE, HAKIIOHHBIE U X
MPOCKINH, YMETh MPUMEHSATH TEOPEMY
0 TpeX MEePHEeHIUKYISIpax MpH
pelIeHUH 3a1ad;

BJIAJICTh MOHATUSAMH PACCTOSIHHE
MEXIy GUTypaMu B IPOCTPAHCTBE,
O0IIMI TIEPIICHIUKYIISP ABYX
CKPELIMBAIOIIUXCS MPSIMBIX U YMETh
NPUMEHSTH UX NP PEIICHUH 3a]1ay;
BJIAJICTh MTOHATUEM YTOJI MEXY
OPSAMOM U TNIOCKOCTBIO U YMETh
NPUMEHSTH €0 TP PEIICHUH 3a/1a4;
BJIAJICTh MIOHSTUSMH JABYTPAHHBIN
YOI, YTOJI MEX/Y TUIOCKOCTSIMH,
NepIEHANKYIISPHBIC IOCKOCTH U
YMETh MPUMEHSTh UX MIPU PEUICHUN
3ajay;

BJIAJICTh MOHATUSAMH TIPU3Ma,
napaieNenune] ¥ IpuMeHsTh
CBOICTBA MapajuiesienuIiea npu
pelIeHIH 3a1a4;

BJIAJICTh MTOHSATHUEM MPSMOYTOIBHBIN
napaieNienuIe]] ¥ IPUMEHSTh €T
IpU PELIeHNH 3a/a4;

BJIAJICTh MOHSTUSMU MUPAMUIA, BUIBI

umMems npedcmasienue o
KOHUYECKUX CeUeHUsIX,

umMems npedcmasienue o
Kacaowuxcs cgepax u KomouHayuu
mes 8pawjeHus: U ymenms npUMeHsImb
UxX npu peuwienuu 3a0a4;
NPpUMEHSIMb NPU PeUeHUU 3a0ay
Gdopmyny paccmosinus om mouxu 00
NIOCKOCMU;

671a0emb PA3HLIMU CROCODAMU
3a0anus NPAMOU YPAGHEHUAMU U
YyMemb npUMeHAms NPU peuleHuu
3a0au;

NPUMEHAMb NPU PeUeHUU 3a0ay U
doKkasamenbcmee meopem
BEKMOPHDBILL MEMOO U MEMOO
KOOpOuHam;

umems npedcmasierue 0o
axkcuomax oovema, npuMeHsms
Gopmynvl 00beM08 NPAMOY20ILHO2O
napannenrenuneod, NPU3Mbl U
nuUpamuobl, mempa’aopa npu
peuenuu 3a0ay;

npUMeHAmb meopemvl 00
OMHOWEHUAX 0ObEMOB NpU
peuenuu 3a0ay;

NpUMeHAMb UHMe2Pan O
8bIUUCTIEHUSL 00bEeMO8 U
nosepxHocmeti mei paujetus,
BbIUUCTICHUS NAOWAOU
cghepuueckozo nosica u obvema
Wapoeozo cnosi;

umMems npedcmasienue o
O0BUIICEHUSAX 8 NPOCMPAHCMEBE:
napanieibHoM neperoce,
CUMMempuYU OMHOCUMENbHO
NIOCKOCMU, YeHMPATbHOUL
cumMmempuu, n0gopome
OMHOCUMENBbHO NPAMOU, BUHIMOBOU
CUMMempuu, ymems NPUMEHAMb UX
npu pewenuy 3a0ay,

umMems npedcmasieHue o nIowaou
OPMO2OHANLHOU NPOEKYUU,

umems npedcmasienue o
MPEXeSPaAHHOM U MHO2OCPAHHOM Yelie
U NPUMEHAMb CEOUCNEA NILOCKUX
Vel08 MHO202PAHHO20 Yeld npu
peuteHuu 3a0ad;

umems npedcmasiienus o
npeobpazosanuu n00ooOUs,
20MOmMemuy u ymems nPpUMeHsImMy
UX npu peulenuu 3a0a4;

yMemb peuiams 3a0ayu Ha
NIOCKOCMU MeMOoO0amu




MUPAMHU]I, STIEMEHTHI TIPABUIBLHOM cmepeomempuu,;
IMPAaMHJIBl U YMETh IPUMEHSAT UX IIPU | —  yMemb npumensimo Gopmyiol
pElIeHUH 33]1aY; 00veM08 npu peweHuu 3a0ay

— HMETb NPE/ICTAaBICHUE O TEOPEME
DOlinepa, IpaBUIbHBIX
MHOTOTpaHHHKAX;

—  BJIAJIETh MOHSATUEM TLIOIIATN
MOBEPXHOCTEH MHOTOTPAHHUKOB U
YMETb IPUMEHSTH €r0 NMPHU PELIeHUH
3a/ay;

— BJIJETh MOHATUSMU Tella BpallleHus
(mmmMHIp, KOHYC, map u cdepa), ux
CCYCHHUS U YMETh MIPUMEHSITH UX TIPH
pelIeHUH 3a/1aY;

—  BJIAJIETh MOHATUSIMU KacaTeIbHbBIE
IPsIMBIE U TNIOCKOCTH U YMETh
MPUMEHSTh U3 MIPHU PELICHUU 33]1aY;

— WMETh NPEJICTABICHUS O BIUCAHHBIX U
OTNHCAHHBIX cepax U yMeTh
MPUMEHSITh UX MPU PELICHUH 33/1a4;

—  BJIAJIETh MOHATUSAMU 00BEM, OO BEMBI
MHOTOTPaHHHUKOB, TEJI BPAIICHUS
MPUMEHSITh UX MPU PELICHUH 3a/1a4;

— HWMETh NPEJCTAaBICHUE O Pa3BEPTKE
WIMH]Ipa U KOHYca, TUIOIIan
MOBEPXHOCTH IWIIMHJPA U KOHYCA,
YMETh MPUMEHSATH UX MIPU PEIICHUN
3ajady;

— HUMETh MPEACTaBICHHUE O TUIOMIATN
cdepbl 1 yMETh IPUMEHATD €ro MpH
pElICHUH 33]1aY;

— YMeTh peuiaTh 3aa4u Ha KOMOMHAIMHI
MHOTOTPaHHHUKOB U TE€J BpPAIICHHUS,

— HWMETh MPEJCTaBICHNUE O TOJ00UH B
MPOCTPAHCTBE U YMETh PElIaTh 3a7a9u
Ha OTHOILIEHHE 00BEMOB U TUTOIIaIeH
MOBEPXHOCTEH MOJOOHBIX QUTYD.

B nosceonesnoti sxcuznu u npu uzyuenuu
Opyaux npeomemos:

— COCTaBJISITh C UCIOJIb30BaHUEM
CBOMCTB reOMeTpUUECKHUX (QUryp
MaTeMaTHYECKUE MOJICIH IS
pelIeHus 3a/1a4 MPaKTUYECKOTOo
XapakTepa ¥ 3a/1a4 U3 CMEKHBIX
JTUCIUIINH, UCCIEA0BAaTh NOTy4YeHHbIE
MOJIETM U UHTEPIPETUPOBATH

pe3ynbTaT
Bexmopvt u | — BnajneTb NOHATUSAMH BEKTOPBI U UX —  Jlocmuoicenue pezyibmamos
Koopounam KOOPIMHATEL paszoena ll;
ol 6 ~ YMCTD BBINOJIHATE OIICpAllNN Hal —  HaxoOumv 06veM napaiieienuned
fpocmpanc BCKTOpaMH, u mempasopa, 3a0aHHbIX
mee — HCIIOJIB30BaTh CKAJIAPHOC KOOPOUHAMAMU CBOUX BEPULUH,
NPOM3BE/ICHAC BEKTOPOB IIPU PEMCHUH | 30006amp, npsiuyio ¢
3aj1au;

npocmpancmee,




IPUMEHSTh YPaBHEHUE IUIOCKOCTH,
(GopMyIly pacCTOSTHUS MEXIY
TOYKaMH, YpaBHEHHE Cephl TPH
peLIeHNH 3a1a4;

IPUMEHSTH BEKTOPBI U METO
KOOpJMHAT B IPOCTPAHCTBE MIPU
peleHny 3a1a4

—  HAxXo0umsv paccmosHue om mouku
00 NIOCKOCMU 8 cucmeme
KOOpOuHam;

—  HAxXo0umuv paccmosiHue mexicoy
CKPeuUBarOWUMUCS NPAMBIMU,
3A0AHHBIMU 8 cUCmeMe KOOPOUHAm

Hcmopus MeTh TIpe/icTaBIeHUE O BKJIAJIE Locmuoicenue pesynomamos pazoena |l
mMamemamu BBLIAIOIINXCS MATEMAaTHKOB B
Ku pa3sBUTHE HAYKH;

MOHUMATh POJIb MATEMATHKH B

pazButuu Poccun
Memoount Hcrnonb30BaTh OCHOBHBIE METOIBI —  Jocmuoicenue pe3yiomamos
mamemamu JI0Ka3aTebCTBA, IPOBOIUTH pasoena ll;
Ku JO0Ka3aTCJIbCTBO U BBITIOJIHATH

OIIPOBEPIKEHHUE;

IIPUMEHATH OCHOBHBIE METO/IbI
pelIeHns MaTeMaTUYeCKHX 3a/1a4;

Ha OCHOBE MATEMaTHYECKUX
3aKOHOMEPHOCTEN B IPUPOJIE
XapakTepu30BaTh KpacoTy U
COBEPILIEHCTBO OKPYKAIOLIETO MUPA U
IIPOU3BEICHUN UCKYCCTBA;
IIPAMEHSATH IPOCTENUIINE IPOrPAMMHBIE
CPEACTBA U DIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU
pEIIeHN MaTEMATUYECKHX 3a/1a4;
I0JIb30BATHCS MPUKJIIAIHBIMU
IIporpaMMaMu U IporpaMmmamu
CHUMBOJIbHBIX BBIUMCIICHUH VIS
UCCIIEIOBAaHMSI MATEMATUYECKUX
00BEKTOB

—  NpuMeHAmb Mamemamuieckue
3HAHUS K UCCIe008AHUIO
OKpYdHCcaouje2o mupa
(mModenuposanue Gusuyeckux
npoyeccos, 3a0ayu SIKOHOMUKU)




MartemaTuka: ajreépa u Hayaja MaTeMaTHYeCKOr0 aHAJINU3a, TeOMeTPusl
B cootBercTtBumM ¢ mpuHsaToW KoHuenmuuei pa3BuUTHA MareMaThdeckoro obOpaszoBanus B Poccuiickoit
®deneparyy, MaTeEMaTHYECKOE 0O0OPAa30BAHKE PEIIAET, B YACTHOCTH, CIEAYIONINE KITIOYCBBIC 33U

«IIPEAOCTABIATh KaXIOMYy 00ydaroleMycsi BO3MOKHOCTh JIOCTHKEHHUS YPOBHS MaTeMaTUYECKUX 3HAHUM,
HE00XO0AUMOTO IS JajbHEUIIeH yCIEIIHOM XKU3HH B O0IIIECTBEY;

«obecrneynBaTh HEOOXOIMMOE CTpaHE YMCIO BBITYCKHHUKOB, MaTeMaTH4ecKas TIOAroTOBKAa KOTOPBIX
JOCTAaTOYHA YIS TIPOJAOJDKEHUST 00pa30BaHus B PA3IMYHBIX HANIPABICHUSAX U I MPAKTUYECKON JAEATEIHHOCTH,
BKJIIOYasl IMpernojaBaHUEe MaTeMaTUKH, MaTeMaTUYeCKUe HUCCleqoBaHMs, paboTy B chepe MHGOPMAMOHHBIX
TEXHOJIOTHM U IP.»;

«B OCHOBHOM OOmIeM U cpemHeM o0meM o0pa3oBaHHH HEOOXOJAUMO TMPEAYCMOTPETh TOATOTOBKY
0o0ydJaromuxcsi B COOTBETCTBMM C HUX 3alpocaMd K YPOBHIO MOJATOTOBKH B cdepe MaTeMaTHudecKOro
00pazoBaHU.

COOTBETCTBEHHO, BBIJCIAIOTCS TPU HAMpPaBICHUS TpPeOOBaHUN K pe3ylbTaTaM MaTeMaTHYECKOTO
o0Opa3zoBaHwusI:

1) mpaKkTUKO-OPUEHTHPOBAHHOE MaTeMaTHUECKOe 00pa3oBaHue (MaTeMaTUKA JIJIS )KU3HH ),

2) MaTeMaTHKa JJIs UCITOJIb30BaHMs B TPOGECCHH;

3) TBOpYeCKOe HaMpaBJICHUE, HA KOTOPOE HAIICJICHBI T¢ 00yJYaroIIUecs, KOTOPhIC TUIAHUPYIOT 3aHUMAThCS
TBOPUYECKON M HCCIIE0BATEIbCKON paboTOi B 00NacTH MareMaTuKH, (GU3UKH, SKOHOMUKH U JAPYTUX
o0nacTsx.

OTU HampaBieHUs peanu3yloTcs B JABYX OJokax TpeOOBaHUM K pe3ylbTaTaM MaTeMaTUYecKOTo
o0Opa3oBaHusl.

Ha yrmy6meHHOM ypoBHE:

Beimyckauk  Hayuumtess B 10-11-m kmaccax: uisl  yCHEIIHOTO TPOJOJDKEHHsI 00pa3oBaHHS IO
CHEINALHOCTSIM, CBSI3aHHBIM C MPUKIIATHBIM UCTIOTB30BAHUEM MATEMATHKH.

BBITTYCKHUK MOJYYHT BO3MOKHOCTH HayuuTbess B 10-11-m kmaccax: st oOecriedeHHs] BO3MOXHOCTH
YCIICIIHOTO TPOJOKEHUsI 00pa30BaHUS IO CIEHUATBHOCTSAM, CBS3aHHBIM C OCYILECTBICEHHEM HAaydyHOUH U
HCCJIEIOBATEILCKOM 1eATEeIbHOCTH B 001aCTH MaTEMAaTUKU M CMEXHBIX HaYK.

B cootBerctBun ¢ @enepanbHbM 3akoHOM «OO6 oOpazoBanuu B PD» (cr. 12 1. 7) opranuzanum,
OCYIIECTBISIONIME 00pa3oBaTeNbHYIO JAESITENbHOCTh, pEAlM3ylOT J3TH TpeboBaHHs B 00pa3oBaTeIbHOM
npoliecce ¢ y4eToM HacTOsIIeH MPUMEpHOH OCHOBHOM 00pa30BaTebHOM MPOrpaMMbl Kak Ha OCHOBE y4eOHO-
METOJMYECKIX KOMILIEKTOB COOTBETCTBYIOIIETO YPOBHS, BXoAdmuX B DenepalibHblil nepedyeHb MuHHCTEpCTBA
oOpa3oBanus u Hayku Poccwuiickoii denepanuu, Tak U ¢ BO3MOXHBIM HCIIOJIb30BAHHEM HHBIX HCTOYHHKOB
yaeOHoi nHpopmaruu (yaeOHO-METOIUIECKUE TOCOOUsI, 00pa30BaTEbHBIC MTOPTAIIBI M CAUTHI U JP.)

Ilenn ocBoeHMsT mporpamMmbl 0a30BOT0 YpOBHS — OOECeuyeHHe BO3MOXKHOCTH HCIIOJIb30BAHMS
MaTeMaTUYeCKUX 3HAHUM M yMEHUH B TMOBCEIHEBHON XH3HU U BO3MOXHOCTH YCHEIIHOTO MPOJOJIKEHUS
o0pa3oBaHUs MO CHEIHATBLHOCTSIM, HE CBSI3aHHBIM C TMPHUKIAIHBIM HCIIOJIB30BAaHHEM MaTeMaTHKU. BHyTpu
3TOTO YPOBHS BBIAEISAIOTCS ABE PA3IUUHbIE IPOTPAMMBL: KOMHEHCUPYIOWAds 6a308as N OCHOB8HAs 6A308a3L.

Komnencupyromas 6a3oBasi mporpaMMa COAECp>KUT PacIIMPEHHBIH OJIOK MOBTOPEHUS M MpeIHa3HaueHa
JUIsL TeX, KTO IO pazIU4YHbIM IPUYMHAM IOCJi€ OKOHYAHUS OCHOBHOHM IIKOJIbI HE HMMEET JIOCTaTOYHOM
MOJATOTOBKU JJIsi YCIIEITHOIO OCBOCHHMS PA3/ENoOB anreOpbl M Hayall MaTeMaTHYECKOrO aHajin3a, FeOMETpPHH,
CTATUCTUKH M TEOPUH BEPOSITHOCTEH IO TIPOrpaMme cpeaHel (ToJIHOo#) 001eo0pa3oBaTeIbHOMN IITKOJTHI.

[Tporpamma mo maremaTtuke Ha 6a30BOM ypOBHE IpeIHa3HaueHa JUIsi OOy4YaIOUIMXCsl CPEAHEH IIKOJbI,
HE MCTBITHIBABILNX CEPhE3HBIX 3aTPYTHEHHUI HA MPEIbIAYIIEro YPOBHS 00yUeHUS.

OOyuJaromuecs, OCYIIECTBISONME OOydyeHHEe Ha 0a30BOM YpOBHE, JIOJDKHBI OCBOHWTH OOIIUe
MaTeMaTUYeCKue YMEHUs, HEOOXOAUMBbIe Ui )KM3HU B COBPEMEHHOM OOLIECTBE; BMECTE C TEM OHH IOIY4aloT
BO3MOXXHOCTh HM3YYUTh NpPEAMET IIyOke, ¢ TeM 4YTOObl B JaJbHEHIIEM MpU HEOOXOIUMOCTH H3y4yaTb
MaTeMaTUKy Ui MpodeccnoHaIbHOTO MPUMEHEHUSI.

[Tpu M3ydyeHuU MaTeMaTHKH Ha YIIyOJIEHHOM YpOHE NMpEenbsBIAIOTCS TPEOOBAHUS, COOTBETCTBYIOIIHE
HAIpPaBJIEHUIO «MaTeMaTHKa IS MpodecCHOHANbHON JEesATebHOCTH»; BMECT€ C TEM BBITYCKHUK MOJIy4aeT
BO3MOXXHOCTh H3YYHUTh MAaTE€MaTHKy Ha Topa3o Oojee BBICOKOM YpPOBHE, UYTO CO3J1acT (hYHOAMEHT s
JAIbHENIIIETO CEphE3HOT0 U3YUEHUsI MaTeMAaTUKH B BY3e€.

IIpuMepHBIE MpPOrpaMMBI  COAEPKAT CPABHUTEIBLHO HOBBIM JUII POCCUMCKOM IIKOJBI  pa3nel
«BeposiTHOCTh U cTathcTUKay. K 3TOMY pa3feny OTHOCATCS TakKKe CBEJACHUS M3 JIOTUKH, KOMOWHATOPUKU U
Teopuu TpadoB, 3HAYUTEITHHO BAPHUPYIOMIHECS B 3aBUCUIMOCTH OT TUIIA MPOTPAMMBI.

Bo Bcex mnpumepHbIX mporpamMmax OoOJIbIIIOE BHHUMaHUE YIENSETCS MPaKTUKO-OPHUEHTHPOBAHHBIM
3agadyam. O/iHa U3 OCHOBHBIX II€JICH, KOTOPYIO pa3pabOTUMKU CTAaBWIIM Tepen coOoif, — co3aaTh MpUMEpHbIE
IPOrPaMMBl, T/I€ €CTh MECTO IPUMEHEHHUIO0 MaTEMaTHUYECKUX 3HAHUHN B )KU3HHU.



[Ipu u3yyeHHH MaTreMaTWKH OOJNbIIOE BHUMAHHUE YIENAETCS Pa3sBUTHIO KOMMYHUKATHUBHBIX yMEHUI
(popMynupoBaTh, apryMeHTHUPOBATh M KPUTHKOBATH), (POPMUPOBAHUIO OCHOB JIOTUYECKOTO MBIIIUICHUS B YaCTH
IIPOBEPKU HCTUHHOCTU U JIOKHOCTU YTBEP)KICHHM, IOCTPOCHMS IPUMEPOB M KOHTPIPUMEPOB, LEIMOYEK
YTBEPXKJICHHUH, (POPMYIUPOBKH OTPHUIIAHUH, a TaK)Ke HEOOXOIUMBIX U JOCTATOYHBIX yCIOBUM. B 3aBHCcHMOCTH
OT YpOBHA IPOrpaMMbl 6OJ'II>H_IG HJIM MCHBIIIC BHUMAHUA YACIIACTCA YMCHUIO paGOTaTB o aJiropuT™My, ME€TOAaM
MOKCKA aJIrOpUTMa U OTPEACNICHUIO TPaHUI] MIPUMEHUMOCTH alropuTMoB. TpedoBaHus, cHopMyIHpOBaHHbBIE B
pasaene «l'eomerpusi», B OOJbIIEH CTENIEHH OTHOCATCS K PA3BUTHUIO MPOCTPAHCTBEHHBIX MPEICTABICHUN U
rpaguIecKux METOJIOB, YeM K (HOPMAIIbHOMY OIMCAHUIO CTEPEOMETPUUECKUX (PAKTOB.

Yriy0JieHHBI YPOBEHb

Aure0pa 1 Ha4YaJ1a aHAJIU3a

IToBTOpenue. PemeHue 3amad ¢ MCNONB30BAHMEM CBOMCTB YHUCENI M CHCTEM CUMCICHHS, JEIUMOCTH,
JIOJIEN U YacTeu, NPOLIEHTOB, MOJYJIEN ynces. Pelenue 3a1au ¢ MCIoOabp30BaHUEM CBOWCTB CTEIIEHENW U KOPHEH,
MHOTIOYJICHOB, NpPeoOpa3oBaHUIl MHOTOYJIEHOB M JAPOOHO-pAllMOHAIBHBIX BbIpakeHHH. Pemienue 3amau c
UCIIOJIB30BAaHUEM TI'paJyCHOM Mephl yria. Moayib 4uciia U ero CBOMCTBa. PelieHue 3amad Ha JBUXKECHUE U
COBMECTHYIO DPa0OTy, CMECH M CIUIaBbl C IOMOILBIO JIMHEWHBIX, KBAJIPAaTHBIX M JPOOHO-pallMOHAIBHBIX
YpaBHEHUN U UX cucTeM. PeleHue 3amad ¢ MOMOIBIO YUCIIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJHOMU
IEPEMEHHOH, C MPUMEHEHHEM H300pa’keHMsI YUCIIOBBIX IPOMEKYTKOB. PemieHue 3agau ¢ MCHONb30BAHUEM
yucaoBbIX (QyHKIMA M uxX rpadukoB. Mcmonb3oBaHHe CBOMCTB M TIpadMKOB JMHEHHBIX W KBaJPaTHUHBIX

byHKIMA, 0OpaTHOW MPOMOPIIMOHAIBHOCTH W (YHKIIHUH y:\/§ . I'padmueckoe perieHue ypaBHEHUU |

HepaBeHCTB. Vcnoiabp30BaHue onepanuii HaJl MHOXKECTBAMH M BBICKa3bIBAHUSAMU. VICIIONBb30BaHNE HEPABEHCTB U
CHUCTEM HEPaBEHCTB C OJHOW TMEPEMEHHOH, YHCIOBBIX MPOMEKYTKOB, WX OOBEAMHEHUN M TEepecedeHUi.
[IpumeHeHre TpU pelIeHrH 3aJa4 CBOMCTB apu(hMETHUECKOM U TeOMETPUIECKOM MPOrpeccuu, CyMMHUPOBAHUS
OCCKOHEYHOM CXOMASAIICHCS T€OMETPHUIECKOM TPOTPECCHUH.

MHoxecTBa (YMCIOBBIE, TeOMETpUYECKUX (Guryp). XapaKTEpUCTHUECKOE CBOMCTBO, JJIEMEHT
MHO’KECTBa, IyCcTO€, KOHEYHOe, OeckoHeyHoe MHOxkecTBO. CrocoObl 3amaHus MHOXecTB I[lonMHOXecTBO.
OTHolIEeHNS NPUHAAJIEKHOCTH, BKIIOYEHHUs, paBeHcTBA. Omepanuu Hajg MHOXxecTBamu. Kpyrum Oinepa.
Koneunble 1 GeCKOHEUHbIE, CYETHBIE U HECUETHBIE MHOXKECTBA.

VIcTUHHBIE U JI0)KHBIE BHICKa3bIBAHUS, ONIEPAIIUH HaJl BBICKA3bIBAHUAMU. A1eebpa vickazviéanuu. CBA3b
BBICKa3bIBaHUI C MHOKeCTBaMU. KBaHTOPHI CYIIECTBOBAHUS U BCEOOITHOCTH.

3akoHbl JOTUKU. OcHoGHble Noeuueckue npaeuna. PelmieHWe JOTMYeCKuX 3ajad C HCIOJIb30BaHUEM
KpYyroB Disiepa, 0CHOBHbIX J102U4eCKUX npasui.

Ymozakmouenus. OO0CHOBaHUS U JJOKA3aTeIbCTBO B MaTeMaTuke. TeopeMbl. Buabl MaTreMaTHUeCKUX
YTBEpXKICHUN. Budel dokazamenvcmes. Mamemamuueckas unHoykyus. Ymeepocoenus: oopamnoe OAHHOMY,
APOMUBONOJIONCHOE, 00pamHoe NPOMUBONONONCHOMY OanHomy. Ilpu3Hak W CBOMCTBO, HEOOXOAWMBIE H
JIOCTaTOYHBIE YCIOBUSI.

Ocnosuas meopema apugmemuxu. Ocmamru u cpasHenus. Ancopumm Eexnuda. Kumatickas meopema
06 ocmamkax. Manas meopema @epma. Q-uyHvle cucmemvl cuucienus. Pyukyus irepa, 4Ucio U cymma
denumerel HAMypPaIbHO20 YUCIA.

Panuannas mepa yria, TpPUTOHOMETPHYECKAss OKPY>KHOCTb. TpHUroHOMeTpuueckrne (QyHKIUU YHCEN U
yrinoB. @DopMynbl TPUBEACHHUS, CIOXEHUS TPUTOHOMETPUYECKHX (YHKIMHA, (OpMyasl IBOMHOTO U
MOJIOBUHHOTO aprymenTa. [IpeoOpa3oBaHue CyMMBbI, Pa3HOCTH B IPOU3BEIECHUE TPUTOHOMETPUUYECKUX
byHKUIMH, 1 HAOOOPOT.

Hynu ¢ynkuun, npoMexyTku 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. Hambombiiee u HauMeHblee
3Hayenne ¢(yakmun. [lepuoanyeckre (QyHKIUMM ¥ HAaMMEHBIIMN mepuoj. YeTHble M HeueTHbIE (YHKIIHU.

Dynkyuu «OpobHas yacme yuciay Y = {X} u «yenas yacmo yuciay Y = [X] :

Tpuronomerpuueckue (QyHKLIUM UYUCIOBOIO aprymeHTra Y =COSX, Y= sinx, y=tgx, y=ctgx.
CoiicTBa u rpaUKH TPUTOHOMETPUUYECKUX (QYHKIINH.

OOpaTHble TPUTOHOMETpPHUYECKHE (YHKLMH, MX TIJIAaBHbIE 3HA4YEHUs, CBOWCTBA M TIpaduKH.
Tpuronomerpuueckue ypaBHeHHA. OIHOPOAHBIE TPUTOHOMETPUYECKHE ypaBHEHHUsA. PemieHue mnpocTtedmmx
TPUTOHOMETPUUECKHUX HEPAaBEHCTB. IIpocTeiimme cucTeMbl TPUTOHOMETPUYECKUX YPABHEHUN.

Crenenb ¢ JEHCTBUTEIBHBIM IIOKAa3aTelIeM, CBOMCTBA cTemeHH. llpocreiimme moka3aTenbHbIE
ypaBHEHHs U HepaBeHCTBa. [lokazarenbHas GyHKIUSA U ee CBOMCTBA U rpaduk. Yucino € u pynkuus y =e*.

Jlorapudm, cBoiictBa morapudma. JlecaTuuHblidi W HaTypaidbHbI Jorapudm. IIpeoOpazoBanue
JorapupMHUEcKuX BbIpaxkeHui. Jlorapudmudeckue ypaBHeHHs U HepaBeHCTBa. Jlorapudmuyeckast GyHKIUS U
ee CBOICTBa U TpaduK.



CrenenHast GyHKIHUS U €€ CBOMCTBA U Tpaduk. MppanmoHanbHble ypaBHEHHUS.

[lepBuuHbIe MpencTaBICHUS O MHOXKECTBE KOMIUIEKCHBIX YHCEN. /leticmeus ¢ KOMNIEKCHbIMU YUCTAMU.
Komnnexcno conpsasxcennvie uucna. Mooyne u apeymenm uucna. Tpueonomempuyeckasn gpopma KOMHIEKCHO2O
yucna. Pewenue ypasnenuii 8 KoMnieKCcHuIX YUCIAX.

Metox uWHTEpBalIOB sl pelieHuss HepaBeHCTB. [IpeoOpa3oBaHus rpaduKoB (GYHKLUHUN: CHBHT,
YMHOXXEHHE Ha YHUCIO, OTPaXEHHE OTHOCUTEJIIbHO KOOPIMHATHBIX oceil. I'paduueckue MeTOIbl peleHUs
YpaBHEHUN W HEPABCHCTB. PelnleHue ypaBHEHMI M HEPABEHCTB, COACPIKALUX IIEPEMEHHYIO 1107 3HAKOM
MOJTYJIS.

CucteMbl  TMOKa3aTEeNbHBIX, JIOTAPUPMHUUECKUX U  HMPPALUOHAIBHBIX  ypaBHeHUH. CHCTeMBbI
MOKa3aTeNbHbBIX, JOTapU(PMHUUECKUX U UPPALMOHAIBHBIX HEPABEHCTB.

B3aumuo obpartubie pyHkimu. ['padukn B3auMHO 00paTHBIX QYHKIUI.

VYpaBHEHUSI, CUCTEMBI YPABHEHHI C TApaMETPOM.

@opmyna Bunoma Hviomona. Pewenue ypaenenuii cmenenu 6viuie 2 cneyuanvbhvix 6uos. Teopema
Buema, meopema besy. Ilpusooumvle u Henpusooumvie mHo2ouneHvl. (OcHOHas meopema aneeopul.
Cummempuyeckue muo2ounensl. [{enouuciennvie u yenr03HauHble MHO20UEHbL.

Juogpanmoswel ypasnenus. Llennvie Opoou. Teopema Pepma o cymme K6aopamos.

Cymmbl u psodbl, MemMoObl CYMMUPOBAHUS U NPUSHAKU CXOOUMOCTU.

Teopembl 0 npubaudiCcenuy OeticmeumenbHblX Yucel payuoHaIbHbIMU.

Mnoocecmsa Ha KOOpOUHAMHOU HIOCKOCMU.

Hepasencmeo Kowu—Bynaxkosckozo, nepaserncmeo Hencena, nepasencmea o cpeoHux.

[Tonarue npenena (GyHKIMM B TOuKe. [lowamue npedena Qynxyuu 6 bGeckoHeunocmu. Acumnmomol
epagpuxa @ynxyuu. CpasHenue OeCKOHEUHO MANbIX U OeckoHeyHo Ooavbwux. HenpepblBHOCTh (YHKIIHUH.
Ceoticmesa Henpepbiguvix (hynxyui. Teopema Betiepuwmpacca.

Hudbdepennmpyemocts Gyukmuu. [IponsBognas ¢ynknun B Touke. KacarenpHas k rpaduky GyHKIIHH.
I'eomerpuueckuii U GU3NUECKUN CMBICT NPOUZBOAHOM. [Ipumenenue npouzeoonou 6 ¢husuke. Ilpou3BoHbIE
snemeHTapHbIX GyHKImH. [IpaBuna quddepeHnmnpoBanus.

Bropas npousBoHast, ee reoOMeTpUUECKUN U (PU3MUECKUIT CMBICI.

Toukn skcTpemyma (MakcuMyma U MUHHMYMa). VccnenoBanue sneMeHTapHbIX (GYHKIUM Ha TOYKH
JKCTpeMyMa, HauOoJiplllee M HaMMEHBIIEEe 3HAueHHE C MOMOINBI0 MPOU3BOAHON. [locmpoenue epaghuxos
@dyHKkyuii ¢ nomowpio npou3eooHvix. Illpumenenue npou3gooHou npu peweHuu 3aday. Haxoorcoenue
IKCMPEMYMO8 PYHKYUL HECKOILKUX NePEeMEHHbIX.

[TepBooOpasnas. Heonmpenenenusiii unterpan. IlepooOpasHbie snemeHTapHBIX (yHKIUA. [lnomans
KpuBOJHHEHHOU Tpanenun. Popmyna Hetorona-Jleltoauna. OnpeneneHHblid HHTETpal. Buiyucienue niowaoetl
NIOCKUX (hu2yp u 06vemos mej pawjeHusi C NOMOubI0 UHMe2pad..

Memoovl pewienust YyHKYUOHATLHBIX YPABHEHUN U HEPABEHCME.

I'eomeTpust

[ToBTOopenue. Pemenue 3amau ¢ UCMOIB30BaHUEM CBOMCTB (pUTyp Ha MIIOCKOCTH. PemieHue 3amau Ha
JI0OKa3aTelIbCTBO U IMOCTPOCHHE KOHTpHPUMEPOB. lIprMeHeHue mpocTedmmx JIorudyeckux mnpasui. Pemienne
3a/1a4 C UCIIOJIb30BAHUEM TEOPEM O TPEYrOJbHUKAX, COOTHOIICHHH B MPSMOYTOJIBHBIX TPEYTrOJIbHUKAX, ()aKTOB,
CBSI3aHHBIX C YEThIPEXYTOJIbHUKaMU. Pellenre 3aau ¢ UCIoyIb30BaHUEM (PAKTOB, CBSI3aHHBIX C OKPY>KHOCTSIMHU.
Pemenue 3amau Ha W3MEpEHHUs HA IJIOCKOCTH, BBIUYUCICHUS JJIUMH U IUIOIAAeH. Pewenue 3a0au ¢ noMowbio
8EKMOPO8 U KOOPOUHAM.

Harnsanas crepeomerpust. [Ipusma, napamienenunes], nupaMuaa, TeTpadip.

OCHOBHBIE TOHATHS T€OMETPUM B IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUM U CJIEACTBUS U3 HUX.
Ionamue 06 akcuomamuieckom memooe.

Teopema Menenas ons mempas’opa. IlocTpoeHne CceYeHUH MHOTOTPAHHUKOB METOJOM CIIENIOB.
entpanbHOe npoexkTupoBanue. Iloctpoenne ceueHuii MHOTOIPaHHUKOB METOIOM ITPOCKIUH.

CkpenuBaromuiyecs: mpsMble B MPOCTPAHCTBE. YTOJ MEXIYy HUMU. Memoovl Haxoxicoenus paccmosHuti
MeAHCOY CKPeUUBAIOUWUMUCS NPAMBIMU.

TeopeMbl 0 mapajIenbHOCTH NMPSAMBIX U IJIOCKOCTEN B MpocTpaHcTBe. [lapamiensHoe NpOeKTUpOBaHUE
U u300paxenue uryp. I eomempuueckue mecma mouex 6 NpoCmMpaHcmee.

[lepieHAMKYASAPHOCTE MOPSAMOM M TUIOCKOCTU. OpTOroHajdbHOE TMpPOEKTUpOBaHUE. HakiIoHHBIE U
npoekuuu. Teopema o Tpex NepHeHAuKYIsIpax.

Buowr mempasopos. Opmoyenmpuueckuti mempas’odp, KAapKAcHwvili mempal’op, PABHOCPAHHbBIU
mempas’op. Ilpsamoyeonvruiti mempas’op. Meduarnvl u 6umeouarst mempas’opa.

Jlocmpaueanue mempasopa 0o napainenienuneoa.



Paccrosaus mexnay ¢urypamu B mpocTpaHcTBe. OOIIMI MEPHEHAMKYISIP IBYX CKPEIIUBAIOIIMXCS
MPSIMBIX.

Yrael B mpoctpaHcTBe. IlepneHIuKymnspHble IUIOCKOCTH. [110wadb Opmo2OHANbHOU NPOEKYUU.
Ilepnenoukynaproe ceuenue npusmol. Tpexepanuviii u MmHocoepauuslii yeor. Ceolicmea NIOCKUX Yelo8
MHO202panHozo yena. Ceolicmea NioCKuUX U 08YZPAHHBIX V2l08 MpexepanHoz2o yena. Teopemwvl KOCuHycos u
CUHYCO8 OJIs1 MPexspanHo2o yaid.

Bunel MHOrorpaHHukoB. Paszeepmku mHoz2ocpanHuka. Kpamuavwue nymu Ha nogepxmocmu
MHO202PAHHUKA.

Teopema Jtinepa. IlpaBunbHbIE MHOTOTPAHHUKH. /{6801iCMBEHHOCIb NPABUTLHBIX MHO20CPAHHUKOG.

[Ipusma. Ilapannenenunen. CpoiictBa mnapasuienenumnena. I[IpaMoyronpHbI — Napauieenumne].
HaxnoHHble TPU3MBL.

[Tupamupa. Bunbl nupamua. DiIeMeHThl TpaBUJIbHOW mupamuibl. [Iupamuasl ¢ paBHOHAKJIOHEHHBIMHU
pebpaMu U rpaHsMH, UX OCHOBHBIE CBOWCTBA.

[Imomaau moBepXHOCTEM MHOTOTPAaHHUKOB.

Tena BpameHus:: UWIMHAP, KOHYyC, map u cpepa. CeueHuss UWIMHApPA, KOHyca M mmapa. lllaposoit
CErMEHT, IAapOBOM CIIOH, IIapOBOM CEKTOP (KOHYC).

YcedyeHHas nupamMuia U yCEUYEHHBI KOHYC.

Onemenmul chepuueckou ceomempuu. Konuueckue ceueHus.

KacarenbHble mnpsMble M IJIOCKOCTH. BrnucanHele W ommcaHHble cdepbl. Kacarowueca cghepul.
Kombunayuu men epawjenus.

Bektops! n koopauHaTel. CymMmmMa BEKTOPOB, YMHOKEHHE BEKTOpPA HA YMCIIO. YTOJ MEXKIY BEKTOPaMHU.
CxansipHO€ MPOU3BENICHHUE.

VYpaBuenue tockocTH. DopMmyna paccTOSHUS MEXIy TOYKaMH. YpaBHeHUE cdepbl. Dopmyna
paccmosnus om mouku 00 niaockocmu. Cnocoovl 3a0aHus NPAMOU YpasHeHUsMU.

Pewenue 3a0au u ooxazamenbcmeo meopem ¢ NOMOWBIO BEKMOPO8 U MeMOOOM KOOPOUHAM.
Onemenmsi 2eomempuu macc.

[Tonsatue ob6bpema. OOBeMBbl MHOTOrpaHHHKOB. OOBEMBI Tel BpalleHUs. AKcuomwvl obvema. Bwvieoo
Gdopmyn 00vemMo8 NpAMOY20abHO2O napaiienrenunedd, Npusmvl U NUpamuovl. Popmynvl Oas HAXOHCOEHUs.
06vema mempasopa. Teopemvl 06 omHOUWEHUAX 0OBLEMOS.

Ipunoocenuss ummezpana K 6bIYUCIEHUIO 00beM08 U nosepxHocmeli men epawjenus. Ilowaow
cpepuueckozo nosca. Obvem waposozo cros. [lpumenenue 00vemMos npu peuwieHuu 3a0au.

[Tnomans chepsl.

Paszsepmxa yununopa u konyca. Ilnomanb noBEpXHOCTH LUIMHPA U KOHYCA.

KomM0OuHanmu MHOrorpaHHUKOB U TEJ BpaILEHUSI.

[TomoGue B mpocTpancTBe. OTHOIIEHHE 0OBEMOB U IIIOLIA/IEH TOBEPXHOCTEH NOJOOHBIX (DUTYD.

suoicenus 8 npocmpancmee: napanienbHbili NEPEeHOC, CUMMEMpPUs OMHOCUMENLHO NIOCKOCHU, YEHMPAIbHAS
cumMmempusi, NOBOPOM OMHOCUMETLHO NPSIMOLL.

Ilpeobpazosanue nooobus, comomemus. Pewenue 3adau Ha niOCKOCMU C UCHONB308AHUEM
cmepeomempudecKux Memooos.

BeposiTHOCTH M CTATHCTHKA, JIOTHKA, TEOPUS TPa(OB 1 KOMOMHATOPUKA

[ToBTOpenue. Ucnonb3oBanue TabmuI M auarpaMM JJis MpeJCTaBiIeHHs JaHHBIX. PelieHue 3amad Ha
NPUMEHEHHE OIUCATEIbHBIX XapAKTEPUCTUK YHMCIOBBIX HAOOPOB: CPEIHMX, HAHUOOJIBIIET0O M HAUMEHBIIETO
3HAa4YEeHMs, pa3Maxa, JUCIEPCUN U CTaHAAPTHOTO OTKJIOHEHHS. BhluncieHne 4acToT U BEpOsSTHOCTENH COOBITHIA.
Bolunicnenue BepOSTHOCTEW B OIBITaX C PaBHOBO3MOXKHBIMH 3JIEMEHTapHbIMHM HMcXoaaMmu. lcnonbp3oBaHue
KOMOWHATOPHKHU. BBIYKCIIEHHE BEPOSTHOCTEH HE3aBHUCHUMBIX COOBITHH. Mcmonb3oBanue (HOpMyIIbl CIOKEHUS
BEPOSATHOCTEH, Iuarpamm Diijiepa, epeBa BeposaTHocTel, popmyinsl bepHym.

Beposmnocmnoe npocmpancmeo. Axkcuomol meopuu eposmHocmei.

VYcnoBHas BeposaTHOCTb. [IpaBuiio yMmHOMXeHHs BeposTHOCTEH. DopMyiia IOTHOW BEPOSTHOCTH.
®opmyia baiieca.

JIMCcKpeTHbIE CilydaiiHble BEIUYMHBI U pacnpenencHus. CoBMecTHbIE pacnpeneneHus. Pacnpenenenue
CyMMBbl WU MpPOU3BENCHUS HE3aBUCHMBIX CIIy4aliHBIX BEIWYMH. Maremarudeckoe OXHUAAHUE M TUCIEepPCUs
CIIy4yallHOM BeIUM4MHBL. MaTeMaTH4ecKoe OKUIaHUE U JUCIIEPCUS CYMMBI CIIy4alHbIX BEJIMYHH.

bunapnas cnywailHas BenwuMHA, pacrnpeneneHue bepHymm. ['eomeTpuyeckoe pacnpenesieHue.
BunomuanbHOE pacnpeseneHne 1 ero CBOUCTBa. [ unepeeomempuyeckoe pacnpeoenenue u e2o c80lCmad.

HenpepbiBHble cnydaiiHble BeauuyuHbl. [lnoTHOCTh  BeposiTHOCTH. DyHKUMS — pacnpenesieHUs.
PaBHOMEpHOE pacrpeneieHue.

IlokazamenvHoe pacnpedenenue, e2o napamempboi.



Pacnpeoenenue Ilyaccona u ezco npumenenue. HopmanbHoe pacnpenenenue. @ynkuus Jlamnaca.
[TapameTpsl HOpMalIbHOTO pacmhpeneneHus. llpuMepsl ciydallHbIX BEJIMYUH, MOAYMHEHHBIX HOPMATbHOMY
3aKOHY (TIOTPEeIIHOCTh U3MEPEHUH, POCT YenoBeka). Llenmpanvhas npedenvHas meopema.

Hepasencmeo UYebviuesa. Teopema Yebwviuwesa u  meopema bBepuyanu. 3axkon Oonvuiux uucen.
Buvibopounsiii memoo uzmepenus eepossmuocmeil. Ponb 3akona 6onvuux yucen 8 Hayke, npupooe u obujecmae.

KoBapuanmss aByx ciydaiiHpiXx BenuuumH. [loHatne o kodddurmente koppensmuu. COBMECTHBIE
HaOJIOICHUS IBYX CIIyUallHBIX BEITHMUUH. Bbibopounsiii kodagpuyuenm xoppenayuu. Jluneinas peepeccus.

Cmamucmuyeckas eunomeza. Cmamucmuxa Kpumepus u ee ypogeHb 3sHauumocmu. IlIposepka
npocmenwux cunomes. IMIUPUYECKUe pACnpeoenenus U UX C6A3b C MeopemudecKuMu pacnpeoeneHusmu.
Paneosas xoppenayus.

Ilocmpoenue coomeemcmeuil. HnvekmusHwvle u cropvekmusHvle coomeemcmeusi. buexyuu. Juckpemnas
Henpepovlienocmo. [Ipunyun Jupuxie.

Koouposanue. /[éouunas 3anucw.

OcHosHbie nouamusi meopuu 2cpagos. [epeswvs. Jlsouunoe oOepeso. Ceasnocmv. Komnonenmor
ceaznocmu. Ilymu na epaghe. diineposvt u I amuromonosst nymu.

Cmpvkmvpupoeanue u memamuuecKoe nianupoearnue vqeﬁnoeo mamepuaia

MatemaTuka 10 kiaacc (yriay0/1€éHHbIi ypoBeHb) (6 yacoB B Heelio, Beero 210 yaca)
IHoBTOpEeHne Kypca anredpbl OCHOBHOM IIKOJIbI (44)
1. JleiictBuTejbHbIe yncaa (14 yacos).

[Tonsitue nevictBuTenbHOrO yrcia. CBOMCTBA AEMCTBUTEIBHBIX YUCEI. MHOXKECTBA YHCEII U ONIEpaLlU
HaJ MHOXXECTBaMHU 4Hcell. Memoo mamemamuyeckou unoykyuu. @opMysbl YUClia NEPECTaHOBOK, COUETaHUH,
pasmMenieHuii. Pemenne koMOMHATOPHBIX 3a1a4. Jloka3areasCTBO HepaBeHCTB. HepaBeHCTBO 0 cpeiHeM
apu(QMEeTUYECKOM U CPEeTHEM T'€OMETPUUYECKOM JIBYX YHCEIL.

JenuMmocTs Lensix uncen. Jenenue ¢ octatkoM. CpaBHeHus. Penienne 3a1a4 ¢ 1e104ucIeHHbIMU
HEU3BECTHBIMMU.

Konmponvnas paooma Nel no meme «/lelicmeumenvHvie uuciay

2. T'eomerpusi Ha miIockocTH (8 )

CBoiicTBa OMCCEKTPHUCHI yTila TpeyrojbHUKa. Perenue TpeyronbHUKoB. Beruncienne OuccekTpuc,
Me€JIUaH, BBICOT, PaJInyCOB BIMCAHHON Y OMMCAHHOW OKPYXHOCTEH. DOPMYJIbI ITONIAAN TPEYTOIbHHUKA:
¢dopmyna ['epoHa, BbIpaKeHHUs IUIOIAAN TPEYTOJIbHUKA Yepe3 PaguyCc BIMCAHHOM U OMTUCAHHOM OKPY>KHOCTEH.

Brrunciienus yriioB ¢ BEpIIMHON BHYTPHU U BHE KpyTa, yIrila MEXy XOpJaMH U KacatelbHoi. Teopema o
IIPOU3BEICHUN OTPE3KOB XopA. Teopema o kacaTesnbHOU U ceKylien. TeopeMa 0 cyMMe KBagpaToB CTOPOH U
JIMaroHase napasmienorpaMmma.

Teopema Yesvr u meopema Menenas.

3. PanmonajibHbIe ypaBHeHHs M HepaBeHcTBa (20 yacoB)

PanmonanbHbple  BbIpakeHUs. MHOIOWIEHBI OT HECKOJIBKMX IEPEMEHHBIX, CHUMMETPUYECKUE
MHOTOWIeHBl. @Dopmyna OwHoMa HplOTOHA, CBOICTBA OWMHOMHHAIBHBIX KOI(PGUIIMEHTOB, TPEYTOJbHUK
[Tackans. opmyiibl COKPALEHHOIO YMHOKEHUS I CTAPIIUX CTEIICHEH.

MHoOro4ieHsl OT OJHON NEPEMEHHOM. J[eTMMOCTh MHOTOUJICHOB. /[eleHre MHOTOUYJIEHOB C OCTaTKOM.
PanronanbHbIe KOPHU MHOTOUICHOB C 1enbiMu kKodhummentamu. Cxema [ opuepa. Teopema besy. Uucno
KOpHEH MHOTOWIEeHA. Pemenne nensix anreOpandeckux ypaBHEHHI.

PannonanbHble ypaBHEHHS 1 HEPABEHCTBA, CUCTEMBI PALlMOHAIBHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM.

Koumponvnasa paooma Ne 2 no meme «Payuonanvnuie ypasgnenus u nepagencmea»

4. Benenue B crepeoMeTpuio ( 44)

OCHOBHBIE TIOHSTHS CTEPEOMETPHUH (TOUKA, TIPsIMast, TIIOCKOCTh, MPOCTPAHCTBO). [ToHsTHE 00
AKCMOMATHYECKOM CII0Cc00e MOCTPOCHHUSI TEOMETPHH.

5. IapanieJbHOCTH NPSAMBIX U MJI0cKocTel (16 4)

[TapannenpHOCTb NPSAMBIX, IPSAMOM U IIJIOCKOCTU. B3anMHO€E pacrnosokeHue NpsMbIX B IPOCTPAHCTBE.
Yron mexay nByms npsMmbiMe. [lapamiensHOCTh TI0cKOCTe. TeTpasip u napauiesienumne].

[TapannenpHoe npoekTHpoBaHue. OpTOroHaIbHOE IpOeKTHpoBaHue. [lnomane opToroHanbHoOM
MPOEKIIMA MHOTOYTroJbHUKa. M300paxkenne mpocTpancTBeHHbIX (uryp. LleHTpanbHoe NpoeKTHpOBaHHE.

Konmponwnovie pabomut Ne 3 no meme «AKcuomuvl cmepeomempuu u ux ce0Cmeus»

Koumponwvuoie pabomot Ne 4 no meme «llapannenvnocms npamvix u naocKocmeii»

6. Kopenb crenmenu n (12 yacos)

[Mousitue GyHKIMH, ee 00IaCTH OMPEACIICHHs 1 MHOXKecTBa 3HaYeHuit. Dyukims Y = X", rne NE N, ee

cBoiicTBa u rpaduk. [ToHsTHe KOpHS cTerneHu N>1 u ero CBOWCTBA, MOHATHE apU(PMETUYECKOTO KOPHSI.



Koumponvnasa paboma Ne5 no meme « Kopenv cmenenu n»
7. CreneHb MOJIOKUTEIbHOT0 uncaa (13 yacoB)

[TonsiTue cTeneHu ¢ palMoHAIbHBIM MTOKa3aTesIeM, CBOMCTBA CTEIIEHH C PallMOHAIbHBIM IMOKa3aTEeIeM.
[TonsTue o npenene nociaenoBarebHOCTH. CyliecTBOBaHUE Mpeiesia MOHOTOHHOM M OTpaHUYEHHOU
nocieaoBarenbHOCTU. TeopeMsbl 0 peaenax nociaenoBaTesbHoCTeN. [lepexon k npeaenam B HEPaBEHCTBAX..
JlivHa OKpYKHOCTH U IIOLIAAb Kpyra Kak Mpeelibl mocieoBaTebHOCTe. Psaapl, 6eckoHeuHas
reoMeTrpuueckas nporpeccus u ee cymma. HYucno €. [lousatue crenenu ¢ JeHCTBUTENbHBIM TTOKA3aTeNeM.
[TokazaTenpHas GyHKIHS, €€ CBOWCTBA U rpaduK.

Konmponvnaa paboma Ne 6 no meme «Cmenenvb nonoxicumenbHo20 4ucia)

8. IlepneHAUKYASIPHOCTH NPAMOI U MIockocTH (17 4)

[lepneHUKYISAPHOCTD INIOCKOCTEN, IIPU3HAKK U CBOKCTBA. [lepreHIuKyIsapHOCTb IPAMOU U
IJIOCKOCTH. JIByrpaHHbBIN yroJl, JTMHEWHBIN yroJy IByrpaHHOro yria. [leprneHanukymnsip 1 HakKJIOHHbBIE. YTOI
MEXAY MPSMOH U IUIOCKOCTBIO.

PaccTosiHust OT TOUKH 10 TIIIOCKOCTH. PaccTosiHue OT MpsIMOil 10 IIIOCKOCTH. PaccrosHue Mexay
napajuieIbHbIMU TUIOCKOCTAMHU. PaccTosiHre MEX 1y CKPEIIMBAIOIIUMHUCS TPSIMBIMH.

Koumponvnasa paooma Ne 7 no meme «llepnenouxynaprnocme npamoil u RaocKoCmu

9. Jlorapudgmsbi (6 yacos).

Jlorapudm uucna. OcHOBHOE JorapupMuvecKoe TokAecTBO. Jlorapudm npousBeaeHHs, YaCTHOTO,
CTEIEHH, TIEPEX0J] K HOBOMY OCHOBAHUIO. [lecATHYHBIN 1 HaTypallbHBIN JorapudMel. [IpeobpazoBanue
BBIPXCHHH, COIEPIKALUX JTOTaPH(PMBIL.

Jlorapudmudaeckas pyHkmus, ee CBOMCTBa U rpaduK.

10. ITpocreiimiue noka3artejbHble H Jorapudpmuyeckne ypaBHeHHsI 1 HEPABEHCTBA MeTO/AbI
ux pemenns (11 yacos).

[Toka3zaTenbHbIE U JOrapUPMHUECKUE YPAaBHEHHS U HEPABEHCTBA U METOJIbI X PEILICHHS.

Koumponvnas paboma Ne 8 no meme «Jlozapugpmot. Ilpocmeituiue noxkazamenvHole u
JlocapupmuyecKkue ypagHenus u HePaGeHCmea Memoobl UX peuleHus)

11. Muororpannuku (14y4)

Bepuunsl, pebpa, rpanu MHOrorpanHuka. Passeprka. Muocoepannvie yenvi. Boimykible
MHOTrorpanHuku. Teopema Diiepa.

[Tpusma, ee ocHOBaHMsI, OOKOBBIE pedpa, BbICOTa, OOKOBasi MOBEPXHOCTH. [IpsiMas nHAKIOHHAS TPU3MA.
[TpaBunwsHas npusma. [lapamnenenumnen. Kyo.

[Tupamuna, ee ocHoBaHue, OOKOBBIE pedpa, BEICOTa, OOKOBas MOBEPXHOCTh. TpeyroiapHas MupaMuaa.
[IpaBunbHasg nupamuaa. Y cedeHHas MupaMujaa.

Cummerpui B KyOe, B mapajulesienuIiesie, B Ipu3Me U nupamuze. [lonamue o cummempuu 6
npocmpancmee (YeHmpaivbHas, ocesas, sepkanivras). IlpuMepsl CUMMETpU B OKPYKAIOIIeM MHUpE.

Ceuenus MHOrorpansuka. Ilocrpoenne ceueHui.

[IpencraBienue o MpaBUIbLHBIX MHOTOTPAHHUKAX (T€Tpadip, KyO, OKTa’aAp, 10AEKadIp U UKOCAIP).

Koumponvnasa paboma Ne 9 no meme «Mnozozpannuku

12. Cunyc ¥ KOCHHYC yrJia H yucJa (74acos).

[TonsTue yrna u ero Mepsl. Pagnannas mepa yria. OnpeeneHue CUHyca U KOCHMHYCA yIiia U YHcCha.

OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO JUIsl CUHYca U KocuHyca. [ToHsTHs apkcruHyca, apKKOCHHYcCa.
13. TaHreHc M KOTAHI€HC yIJia u yucia (6 yacos).

Omnpenenenue TaHreHca U KoTaHreHca yriia. OCHOBHbBIE TPUTOHOMETPUUECKHE TOXKIECTBA JIJIs
TaHTeHca U KoTaHreHca. [{oHsATHe apKkTaHTeHca U apKKOTaHTeHCA.

Koumponvnasa paooma Nel0) no meme «Cunyc, KOCUHYC, MAH2EHC, KOMAHZEHC y2ia U YUCIQ)

14. ®opmyasl caoxenusa(11 yacos).

CuHyC, KOCUHYC U TAaHT€HC CYMMBI M Pa3HOCTH JIByX apryMeHToB. @opmyisl ipuBeaeHus. CUHYC U
KOCHHYC JIBOWHOTO aprymenTa. Qopmynvl norogunnoz2o apeymenma. IlpeodpazoBaHue CyMMBbI
TPUTOHOMETPHUUECKUX (YHKIIMI B IPOU3BEACHHUE U IPOU3BENICHUS B CYMMY. BoipasiceHue
MPULOHOMEMPUYECKUX YHKYULL Yepe3 maHeenc noioguHHo2o apeymenma. IlpeodpazoBanue
TPUTOHOMETPUUECKUX BBIPAKEHU.

15. Tpuronomerpuyeckne (pyHKIMH YHCIOBOro aprymenTa (9 4acoB)
Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U rpa@uKu, IEPUOAUYHOCTh, OCHOBHOM MEPHO/I.

Koumponvnasa paboma Nell no meme «@Dopmynwt cnoxcenun. Tpuconomempuueckue pynkyuu

YUCT108020 APZYMEHMa»
16. TpuronomeTpuyeckue ypaBHeHusi U HepaBeHcTBa (12 yacoB).



Pemrenne npocTeUimux TPUroHOMETPUYECKUX YPABHEHUN. TPUTrOHOMETPUUECKHUE YPAaBHEHHUS,

CBOJAIIUECS K IPOCTEHIINM 3aMeHO0# Hen3BecTHOro. [IpuMeHeHrne OCHOBHBIX TPUTOHOMETPUYECKUX (POpMyI
JUTs pelieHus ypaBHeHur. OqHOpOAHbIE ypaBHEHUS. Peuenue mpueoHomempuiecKux Hepagecms.
HepaBenctBa, cBoAsecs: K MPOCTEUIINM 3aMEHON HEM3BECTHOTO. BBeIeHNE BCIOMOTATENBHOTO YIJIA.
3amMeHa Heu3BecTHOro t = Sinx + COoSX.

Koumponvnasa paooma Nel2 no meme « Tpuzonomempuueckue ypagHeHus u HepageHcmaea»

17. IlloBTOpeHue kypca reomerpus (6 4)

18. BeposiTHoCTh cOOBbITHIL. YacToTa . yCI0BHASI BEPOSITHOCTH (8 4acoB).
TabnuyHoe u rpaduyeckoe npejcTaBieHUe TaHHbIX. Yuci08ble Xapakmepucmuky psoos OAHHbIX.
[Toouep&nuplii ¥ OJHOBPEMEHHBIN BEIOOP HECKOIBKUX 3JIEMEHTOB M3 KOHEUHOTO MHOXKECTBA.
DeMeHTapHBIC U CII0KHBIE COOBITUS. PacCMOTpeHHE CiTydaeB U BEPOSITHOCTH CYMMbI HECOBMECTHBIX

COOBITHI, BEPOATHOCTH MPOTHUBOMOJIOKHOTO COOBITUS. [lonamue o He3agucumocmu cobvimuil. Beposmnocms u
CMAamucmuyecKkas 4acmoma Hacmynjienus coobimusl.

19. IloBTOpEHME Kypca ajredpbl 1 MaTeMaTHYeCcKOro anaausa 3a 10 kiaacc (124yacos).

T'ooosas konmponvuas paboma Ne 13

TemaTnueckuii miian

10 knace
Howmep HanmenoBanue paszeinna nporpaMMsbl Konunuectso
paszznena 4acoB
1 [ToBTOpeHUE Kypca anredOpbl OCHOBHOM IIIKOJIBI 4
2 JleficTBUTEIbHBIC YHCTIA 14
3 ['eomeTpust HA MIIOCKOCTH 8
4 PannonasibHble ypaBHEHHS U HEPABEHCTBA 20
5 BBenenue B crepeoMeTpuro 4
6 [TapamiensHOCTh TPSAMBIX U TIIIOCKOCTEH 16
7 KopeHns crenenu N 12
8 CreneHb NOJOKUTENBHOTO YKCa 13
9 IlepneHUKyYISAPHOCTD NPSMOM U INIOCKOCTH 17
10 Jlorapudmsl 6
11 [Ipocreiinme noka3areiabHbIE U JJOTapu(pMUUIECKe ypaBHEHUS U 11
HEPABEHCTBA METOJIbl X PEICHHUS
12 MHororpaHHuKH 14
13 CuHyC 1 KOCUHYC yTJja 1 Yuclia 7
14 TaHreHc U KOTaHTeHC yIJla ¥ Yucia 6
15 @OpMyIIBI CIIOKEHUS 11
16 Tpuronomerpudeckue GyHKIIUA YUCIOBOTO apryMEHTa 9
17 Tpuronomerpuieckue ypaBHEHHUS U1 HEPABEHCTBA 12
18 [ToBTOpEHUE Kypca TeOMEeTpHH
19 BepositHocTh coObITHI. YacToTa. yCIOBHAS BEPOSITHOCTD
20 IToBTOpEeHME Kypca anreOpbl B MaTeMaTHIeckoro aHanu3a 3a 10 kiacc 10
21 I'omoBast koHTpOJIBHAS paboTa 2
Uroro 210




Martemaruka 11 kaacc (yriy0aéHHbli ypoBeHb) (6 4yacoB B Heae10, Bcero204 yaca)

1. ®ynkuun n ux rpadguxu (20 yacon)

Oynknuu. O0MacTh onpeneneHrs U MHOXECTBO 3HaueHui. ['paduk ¢pyakuun. [Toctpoenne rpadukos
(GyHKUINH, 3a1aHHBIX Pa3InYHBIMH criocoOamu. CBOMCTBA (DYHKIIHI: MOHOTOHHOCTh, YeTHOCTh U HEYETHOCTH,
HNEPUOIMYHOCTb, OFPaHMUEHHOCTb. [IpoMekyTKkH Bo3pacTaHusl U yObIBaHUS, HAUOOJIbIIIEE U HAUMEHbILIEE
3HAYEeHHU, TOUKH SKCTPEMyMa (JIOKaJbHOTO MaKCUMyMa U MUHUMYyMa. [ paduueckas HHTEeprpeTanus.
[Tpumeps! pyHKIIMOHANBHBIX 3aBUCUMOCTEN B PEaJIbHBIX MPOLECCax U SIBICHUSIX.

[TpeoOpa3oBanus rpaduKOB: MapaICIbHBIA IEPEHOC, CHMMETPHUS OTHOCUTEIFHO OCEi KOOpIUHAT U
CUMMETpHSI OTHOCHTEIBHO Havaja KOOpMHAT, CAMMETPHUS OTHOCUTENIbHO npamoit ¥ = X | pacmscenue u
corcamue 8001b 0cell KOOPOUHAm.

[TonsaTue o HenpeprIBHOCTH (HyHKIMUA. OCHOBHBIE TEOPEMBI O HETIPEPHIBHBIX (DYHKITHSIX.

Ilousmue o npedene ¢pynkyuu 6 mouxe. Ilosedenue ynxyuti Ha beckoneunocmu. Acumnmomai.
BepmuxanvHuvle u copuzonmanvhvie acumnmomsi epaguxos. I paguxu opobHO-1unelHblX QYHKYU.

Crnoxnas ¢yHkuus (kommo3uius GyHkuii). Bzanmuao obpataeie pyHkimu. O0acTh onpeaenaeHus u
oOnacTh 3HaueHUH oOparHoit pynkuu. I'padux odbparnoii pynkiun. Haxoxxnenue ¢pyHkunuu, oOpaTHOM
naHHOU. Obpammbvle mpuecoHomempuyeckue QYHKYUU, ux ceoucmea u cpagduxu.

Koumponvnasa paooma Nel no meme « @ynukuyuu u ux paguxu)

2. BexTtopsl ( 6 1)

Bektopel. Moaynb Bektopa. PaBeHcTBO BEKTOpOB. CI10KEHUE BEKTOPOB U YMHOKEHHUE BEKTOpPA HA

yucino. Koopaunarsl Bekropa. Kommninanapusie BeKTopbl. PaznoxkeHue no TpeM HeKOMIUIaHAPHBIM BEKTOPaM.
3. MeToa koopauHat B npocrpanctse (15 4)

JekapTOBbI KOOPJMHATHI B IpocTpaHCcTBE. DOpMyIia pacCTOSTHUS MEXAY JBYMsI TOUKAMU. Y paBHEHUS
cdepsl ¥ nrockocmu. Popmyna paccmosHus om mouKu 00 HIOCKOCMU.

VYron mexay Bekropamu. CkalsipHOE ITpou3BeeHne BeKTOpoB. KosnmmHeapHbie BEKTOpBI. Paznoxkenue
BEKTOpA IO IBYM HEKOJUTMHEApHBIM BEKTOpam

Konmponvnoie paboma Ne 2 no meme «Bexmopul. Memoo koopounam ¢ npocmpancmeey

4. Tlpou3BoaHas u ee NpuMeHeHHUe (27 YacoB).

[TonaTue o mpou3BOHON QYHKIIUH, GU3MUECKUI U TEOMETPUUYECKHII CMBICI TPOU3BOAHOMN. Y paBHEHHE
KacaTesnbHOH K rpaduky ¢pyHkuu. [Ipon3BoaHbIe CyMMBI, Pa3HOCTH, IPOU3BEICHUS 1 YaCTHOTO.
[Tpou3BoIHBIE OCHOBHBIX AIEMEHTAPHBIX QYHKIMA. [IpoussoodHvle coxchol u oopamuou ¢yukyui. Bropas
npou3BoaHas. [[puMeHeHre TPOU3BOTHON K UCCIIEOBAaHUIO (PYHKITUN ¥ TTOCTPOCHUIO TPaPUKOB.
Hcnonp3oBanue npou3BOIHBIX MPU PEIICHUH YPABHEHUN U HEPABEHCTB, MIPU PEIICHUN TEKCTOBBIX,
bu3NYECKUX U TEOMETPUUYECKUX 3aa4, HaX0XKIEeHUM HAauOOIbIINX U HAMMEHbBIINX 3HAUCHUH.

[Tpumepsl UCITOIB30BAHMS POU3BOIHOM TSI HAXOXKICHHSI HAUITYYIIIETO PEIICHUS B IPUKIATHBIX
3amavax. HaxoxxaeHue ckopocTu AJis mpolecca, 3a1aHHoro popmysoii nin rpagukom. Bropas npousBonHas u
ee PU3NYECKUIN CMBICI.

Koumponvnasa paooma Ne3 no meme «Ilpouszeoonasny»

Koumponvnan paboma Ned no meme «llpumenenue npouzeoonoii»

5. Tena u moBepxHOCTH BpameHus — 16 4

[unmuuap u koHyc. YcedeHHbI KoHyc. OCHOBaHUE, BBICOTA, OOKOBas MIOBEPXHOCTh, 0Opa3yromnias,
pa3BepTka. OceBble CEUEHUSI U CEUCHHUS MapaljiesibHbIe OCHOBAHHUIO.

[ap u cdepa, ux ceueHus. duaunc, eunepboaa, napadona Kax cevenusi Konyca. Kacamenvuas
nirockocms k cgpepe. Cepepa enucannasn 6 mnozoepannuk. Cghepa onucannas okoio MHO20SPAHHUKA.

Hunuuapuyeckue 1 KOHUYECKUE TOBEPXHOCTU

Koumponvnasa paooma Ne 5no meme «Tena u nogepxnocmu epauieHus

6. IlepBooOpa3Hasi u uHTerpaJ (13 yacos).

[Tnomane kpuBonuHelHOM Tpanenuu. [lonsTre 06 onpeaenenHoM unterpaie. [lepsoodpasnas.
[lepBooOpasubie aneMenTapHbIX QyHKIWiA. [IpaBuia Beruucienus nepBoodpasusix. @opmyna HeroToHa-
Jletibauna. [Ipumepsl mpuMeHeHUs UHTeTpaia B (PU3KUKE ¥ TeOMETPHH.

Koumponvnasa paboma Neb no meme «llepsoodpasnas u unmezpan)

7. O0beMbl TeJ U IJIOIAAU UX MoBepxXHOcTel (17 1)

[Tonstre 06 o6beMe Tena. OmuouieHue 06vemo8 nOOOOHLIX mell.

®opmybl 00beMa KyOa, IpSIMOYTOJIbHOTO Mapaieienuneia, Npu3Mbl, nuauHapa. @opmybsl oobema
nUupaMuibl U KoHyca. @opMyIIbl TUTOMIAIM TOBEPXHOCTEH IIMIMHpA U KoHyca. DopmMyInbl o0bema mapa u
mIomaau chepsl.



Koumponvnas paboma Ne7no meme «O0vemvl men u naouyadu ux no6epxXHocmeit)

8. YpaBHeHusi u HepaBeHCTBa (57 4acoB).

MHorousneHsl 0T ABYX NEPEMEHHBIX. MHO20UeHbl OM HECKONbKUX NePEMEHHBIX, CUMMempUuiecKue.

OcHOBHbIE IPUEMBI PEIICHUS CUCTEM YPaBHEHHI: MOACTaHOBKA, aIredpanveckoe ClI0KeHHe, BBEICHUE
HOBBIX MTe€pEMEHHbIX. PABHOCHIIBHOCTh ypaBHEHUHN, HEPABEHCTB, CUCTEM.

Pemenuie nppalinoHanbHbIX HepageHcme. Perienre cucteM ypaBHEHHH ¢ ABYMs HEU3BECTHBIMU
IIPOCTEUIINX TUIIOB. Perienre cucTeM HEPaBeHCTB ¢ OJHOM NIEPEMEHHOM.

JlokazaTenbcTBa HEpaBeHCTB. HepaBeHCTBO 0 cpeiHeM aprU(pMETHUECKOM U CPEAHEM F€OMETPHUECKOM
IBYX uncel. [lepexod k npedenam 6 nepageHcmeax.

Hcnonws3oBanne cBOMCTB U rpaduKkoB GYHKIIUN MTPU PEIICHUH YpaBHEHUH U HEPABEHCTB. MeTon
UHTEpBaJIOB. M300paskeHne Ha KOOPIMHATHOM TUIOCKOCTH MHOXKECTBA PEIICHUH YpaBHEHHI U HEPABEHCTB C
JBYMsI IEPEMEHHBIMU U UX CHCTEM.

[TpuMmeHeHne MaTEMAaTHYECKUX METOJIOB JIJISl PEIICHHsI COACPKATETBHBIX 3a7a4 U3 Pa3IMYHbIX o0IacTen
HAyKH U MpakTuku. MHTepripeTanus pe3yapTaTa, y4eT peabHbIX OrpaHUYEHUH.

Konmponvnaa paooma Ne 8 no meme «Pagnocunvnocms ypagHeHuil, HEPAGEHCME U UX CUCHEM.
Ypasuenus cneocmeusn

Konmponvnasa paboma Ne 9 no meme «Pagnocunvnocms ypagHeHuii u HepaseHcme Ha
MHOxMcecmeax. Memoo npomexcymkoe

Koumponvnasa paboma Ne 10 no meme « Henonvzosanue ceoiicme (hynKyuii npu peuwienuu
YPAGHEHUIl U HePABEeHCME)»

Konmponvnaa paooma Ne 11no meme «Cucmemovt ypagHeHuii ¢ HECKOJIbKUMU HEU3BECHIHbIMU.
Ypaeuenusn, nepasencmea u cucmemul ¢ napamempamuy

9. KommjekcHble yncja (8 yacoB).

KommiekcHbie uncna. ['eomeTpuueckas HHTEpOpETALNs KOMIUIEKCHBIX uncen. [leficTBUTeNbHAS U
MHUMas 9aCTh, MOJYJb U apTYMEHT KOMIUIEKCHOTO 4rciia. AnreOpandeckasi U TPUTOHOMETprUIecKast (hOpMbI
3aMycy KOMIUIEKCHBIX yucell. ApudmMernyeckue 1elcTBUS HaJl KOMIUIEKCHBIMH YUCIIaMU B Pa3HbIX popMax
3anucu. KoMIiekcHoO comnpspkeHHbIE uncia. Bozgedenue 6 HamypanvHylo cmenens (popmyna Myaepa).
OcHognas meopema aneeopbi.

10. [oBTOpeHHe Kypca aareGpbl H MATEMATHYECKOT0 aHAJIN3a, reoMeTpHH (25 YacoB)
Hmoeosas konmponvuas paboma Ne 12

TemaTnueckuii miian

11 knace

Howmep HanmenoBanue paszeina nporpaMMbl Konunuectso
pazznena 4acoB

1 OyHKIUYU U UX rpaduKu 20

2 Bexropsl 6

3 Meroa KOOpAUHAT B IPOCTPAHCTBE 15

4 IIponsBoHas u ee IpUMEHEHNE 27

5 Tena u moBepXHOCTHU BpaIIeHUS 16

6 [TepBooOpasHast 1 HHTETpaI 13

7 OOBEeMBI TEJ U TUIOIIAIN UX TTOBEPXHOCTEH 17

8 YpaBHEHHUs 1 HEpABEHCTBA 57

9 KomriekcHbie uncna 8

10 [ToBTOpeHue 23

1 I'omoBast koHTpOJIBHAS paboTa 2

Hroro 204
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